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�¥§¨áë ¤®ª« ¤®¢.
�à¥âìï �¥¦¤ã­ à®¤­ ï ª®­ä¥à¥­æ¨ï

�®á¢ïé¥­  85-«¥â¨î
ç«¥­ -ª®àà¥á¯®­¤¥­â  ���,
¯à®ä¥áá®à  �.�. �ã¤àï¢æ¥¢ 



��� 510.2
��� 22.15

�¥§¨áë ¤®ª« ¤®¢ 3-© ¬¥¦¤ã­ à®¤­®© ª®­ä¥à¥­æ¨¨ ý�ã­ªæ¨®­ «ì-
­ë¥ ¯à®áâà ­áâ¢ . �¨ää¥à¥­æ¨ «ì­ë¥ ®¯¥à â®àë. �¡é ï â®¯®-
«®£¨ï. �à®¡«¥¬ë ¬ â¥¬ â¨ç¥áª®£® ®¡à §®¢ ­¨ïþ, ¯®á¢. 85-«¥â¨î
�.�.�ã¤àï¢æ¥¢ . �.: ����, 2008. { 816 á. { ISBN 978-5-7417-0236-9.
�¥¦¤ã­ à®¤­ë© ®à£ ­¨§ æ¨®­­ë© ¨ ¯à®£à ¬¬­ë© ª®¬¨â¥â:
�¨ª®«ìáª¨© �.�. | ¯à¥¤á¥¤ â¥«ì,  ª ¤¥¬¨ª ���;
�®§«®¢ �.�. | á®¯à¥¤á¥¤ â¥«ì, ¢¨æ¥-¯à¥§¨¤¥­â ���; ¤¨à¥ªâ®à �����;
� «¨­  �.�. | á®¯à¥¤á¥¤ â¥«ì, § ¬¥áâ¨â¥«ì ¬¨­¨áâà  �¨­¨áâ¥àáâ¢  ®¡à §®¢ ­¨ï ¨
­ ãª¨ ��;
�ã¤àï¢æ¥¢ �.�. | á®¯à¥¤á¥¤ â¥«ì, à¥ªâ®à ����, ç«¥­-ª®àà. ���;
�¨«¨¯¯®¢ �.�. | á®¯à¥¤á¥¤ â¥«ì, à¥ªâ®à ����,  ª ¤¥¬¨ª ���;
�®á¯¥«®¢ �.�. | § ¬. ¯à¥¤á¥¤ â¥«ï, ¯à®ä¥áá®à ����;
�®§ ­®¢  �.�. | § ¬. ¯à¥¤á¥¤ â¥«ï, ¢¨æ¥-¯à¥§¨¤¥­â ���, ¯à®ä¥áá®à �����,  ª ¤¥-
¬¨ª ����;
�ªã¡ ç¥¢áª¨© �.�. | § ¬. ¯à¥¤á¥¤ â¥«ï, ¯à®ä¥áá®à ����;
�£®«  �.�. | § ¬. ¯à¥¤á¥¤ â¥«ï, ¯à®ä¥áá®à ���;
�­¤à¥¥¢  �.�., ¤¨à¥ªâ®à �¨§¬ â«¨â (�®áá¨ï); �àãâî­®¢ �.�., ¯à®ä¥áá®à (�®áá¨ï);
�ä ­ áì¥¢ �.�., à¥ªâ®à ���� (�®áá¨ï); �¥«®æ¥àª®¢áª¨© �.�.,  ª ¤¥¬¨ª ��� (�®á-
á¨ï); �ã©ª¨á �.,  ª ¤¥¬¨ª �� � â¢¨¨ (� â¢¨ï); �ãà¥­ª®¢ �.�., ¯à®ä¥áá®à (�®áá¨ï);
� ¤¦¨¥¢ �.�.,  ª ¤¥¬¨ª �§��� (�§¥à¡ ©¤¦ ­); � « ©¤  �., ¯à®ä¥áá®à,  ª ¤¥¬¨ª
���� (�«®¢ ª¨ï); �¥¢®à£ï­ �.�., ç«.-ª®àà. ��� �� (�à¬¥­¨ï); �®­¤® �., ¯à®ä¥á-
á®à (�®â-¤'�¢ã à); �¥­áëª¡ ¥¢ �.�., ç«.-ª®àà. ����� (� § åáâ ­); �ãª®¢  �.�.,
¯à®ä¥áá®à (�®áá¨ï); �«ì¨­ �.�.,  ª ¤¥¬¨ª ��� (�®áá¨ï); � èâ ­®¢ �.�., ¯à®ä¥áá®à
(�®áá¨ï); �¨£ãà ¤§¥ �.�.,  ª ¤¥¬¨ª �� �àã§¨¨ (�àã§¨ï); �¨à¨««®¢ �.�., ¯à®ä¥áá®à
(�®áá¨ï); �«ïª«ï �., ¤¨à¥ªâ®à � â¥¬ â¨ç¥áª®£® ¨­áâ¨âãâ  ¯¥¤ £®£¨ç¥áª®£® ã­¨¢¥àá¨-
â¥â  (�®«ìè ); �®«ï£¨­ �.�.,  ª ¤¥¬¨ª ��� (�®áá¨ï); �ãä­¥à �., ¯à®ä¥áá®à (�¥å¨ï);
� âà®á®¢ �.�., à¥ªâ®à ����, ç«.-ª®àà. ���,  ª ¤¥¬¨ª ��� (�®áá¨ï); �¨é¥­ª® �.�.,
 ª ¤¥¬¨ª ��� (�®áá¨ï); �¥¤ï«ª®¢  �., à¥ªâ®à � à­¥­áª®£® á¢®¡®¤­®£® ã­¨¢¥àá¨â¥â 
(�®«£ à¨ï); � ¢«®¢ �., ¯à®ä¥áá®à (�®«£ à¨ï); �®å®¦ ¥¢ �.�., ç«.-ª®àà. ��� (�®áá¨ï);
� ¤ë­® �.�., ¯à®ä¥áá®à (�¥« àãáì); �®§®¢ �.�., ç«.-ª®àà. ��� (�®áá¨ï); � ¬®©«¥­ª®
�.�.,  ª ¤¥¬¨ª ��� �ªà ¨­ë (�ªà ¨­ ); �¥­¤®¢ �.,  ª ¤¥¬¨ª �� �®«£ à¨¨ (�®«£ -
à¨ï); �¨£®¢ �.�., à¥ªâ®à �����, ç«.-ª®àà. ��� (�®áá¨ï); �â¥¯ ­®¢ �.�., ç«.-ª®àà.
��� (�®áá¨ï); � å¨à � å �., ¯à®ä¥áá®à (�â «¨ï); �¨å®¬¨à®¢ �.�., ¯à®ä¥áá®à (�®á-
á¨ï); �à¥­®£¨­ �.�., ¯à®ä¥áá®à (�®áá¨ï); �®¬áª¨© �., ¯à®ä¥áá®à (�à ­æ¨ï); �ãà¥ �.,
¯à®ä¥áá®à (�®â-¤'�¢ã à); �¥¤®àçãª �.�., ¯à®ä¥áá®à (�®áá¨ï), �ã¤ ª �.�., ¯à®ä¥áá®à
(�®áá¨ï); �¥ª «ª¨­ �.�., ¯à®ä¥áá®à (�®áá¨ï); �ã¡ à¨ª®¢ �.�., ¯à®ä¥áá®à (�®áá¨ï);
�ª®¡¨ �., ¯à®ä¥áá®à (� à®ªª®).
�®ª «ì­ë© ª®¬¨â¥â:
�®¯à¥¤á¥¤ â¥«¨: ¯à®ä. �¨å¥¥¢ �.�., ¯à®ä. �®«®¢¨­ª¨­ �.�., ¯à®ä. � ¢ç¨­ �.�.
�«¥­ë: ¤®æ. �¥«¥æª ï �.�., ¯à®ä. �¥¢®àªï­ �.�., ¤®æ. �à®¬®¢ �.�., ¯à®ä. �¬¨âà¨¥¢
�.�., ¤®æ. �ã§­¥æ®¢  �.�., ¤®æ. �í¡¨­ �.�., ¯à®ä. �ãå à«ï¬®¢ �.�., ¯à®ä. �«ì­¥¢ 
�.�., ¯à®ä. �¥âà®¢  �.�., ¤®æ. �¨£®«ª¨­  �.�. ¯à®ä. �ã­âãá �.�., ¤®æ. �®¬ ­ç¥­ª®
�.�., ¯à®ä. �ãá ª®¢ �.�., ¤®æ. � «¨¬®¢  �.�., ¯à®ä. �¬¨à­®¢  �.�., ¯à®ä. �®ª®«®¢
�.�.
�¥ªà¥â à¨ â: �®á à¥¢ �.�., �ãå ­ �.�., � ¢ç¨­  �.�., � åàãâ¤¨­®¢  �.�.

� ãç­®¥ ¨§¤ ­¨¥
�®¤¯¨á ­® ¢ ¯¥ç âì 11.03.2008. �®à¬ â 60× 841/16. �ã¬ £  ®äá¥â­ ï.

�¥ç âì ®äá¥â­ ï. �á«. ¯¥ç. «. 51,0. �¨à ¦ 450 íª§. � ª § ü- .
�®áª®¢áª¨© ä¨§¨ª®-â¥å­¨ç¥áª¨© ¨­áâ¨âãâ (£®áã¤ àáâ¢¥­­ë© ã­¨¢¥àá¨â¥â)

141700, �®áª®¢áª ï ®¡«., £. �®«£®¯àã¤­ë©, �­áâ¨âãâáª¨© ¯¥à., 9
��� ý�§¡ãª -2000þ 109544, �®áª¢ , ã«. � ¡®ç ï, ¤. 84.

ISBN 978-5-7417-0236-9 c©�®áª®¢áª¨© ä¨§¨ª®-â¥å­¨ç¥áª¨© ¨­áâ¨âãâ
(£®áã¤ àáâ¢¥­­ë© ã­¨¢¥àá¨â¥â), 2008



� �®áª¢¥ ¢ �®áá¨©áª®¬ ã­¨¢¥àá¨â¥â¥ ¤àã¦¡ë ­ à®¤®¢ á 25 ¯® 28
¬ àâ  2008 £®¤  ¯à®å®¤¨â �à¥âìï �¥¦¤ã­ à®¤­ ï ª®­ä¥à¥­æ¨ï ý�ã­ªæ¨-
®­ «ì­ë¥ ¯à®áâà ­áâ¢ . �¨ää¥à¥­æ¨ «ì­ë¥ ®¯¥à â®àë. �¡é ï â®¯®«®-
£¨ï. �à®¡«¥¬ë ¬ â¥¬ â¨ç¥áª®£® ®¡à §®¢ ­¨ïþ, ¯à¨ãà®ç¥­­ ï ª 85-«¥â¨î
ç«¥­ -ª®àà¥á¯®­¤¥­â  ���, ¯à®ä¥áá®à  ���� (��) �.�. �ã¤àï¢æ¥¢ .

�à£ ­¨§ â®à ¬¨ ª®­ä¥à¥­æ¨¨ ï¢«ïîâáï �¨­¨áâ¥àáâ¢® ®¡à §®¢ ­¨ï ¨
­ ãª¨ ��, �®áá¨©áª¨© ã­¨¢¥àá¨â¥â ¤àã¦¡ë ­ à®¤®¢, � â¥¬ â¨ç¥áª¨© ¨­-
áâ¨âãâ ¨¬. �.�. �â¥ª«®¢  ���, �®áª®¢áª¨© £®áã¤ àáâ¢¥­­ë© ã­¨¢¥àá¨â¥â
¨¬. �.�. �®¬®­®á®¢ , �®áª®¢áª¨© ä¨§¨ª®-â¥å­¨ç¥áª¨© ¨­áâ¨âãâ, �®áª®¢-
áª¨© ¨­áâ¨âãâ à ¤¨®â¥å­¨ª¨, í«¥ªâà®­¨ª¨ ¨  ¢â®¬ â¨ª¨, �®áª®¢áª¨© ¨­-
áâ¨âãâ í«¥ªâà®­­®© â¥å­¨ª¨, �®áª®¢áª¨© ¨­áâ¨âãâ í«¥ªâà®­¨ª¨ ¨ ¬ â¥¬ -
â¨ª¨, �®áá¨©áª¨© £®áã¤ àáâ¢¥­­ë© á®æ¨ «ì­ë© ã­¨¢¥àá¨â¥â, �®áª®¢áª¨©
¯¥¤ £®£¨ç¥áª¨© £®áã¤ àáâ¢¥­­ë© ã­¨¢¥àá¨â¥â, �à®á« ¢áª¨© £®áã¤ àáâ¢¥­-
­ë© ¯¥¤ £®£¨ç¥áª¨© ã­¨¢¥àá¨â¥â, � ãç­®-¬¥â®¤¨ç¥áª¨© á®¢¥â ¯® ¬ â¥¬ -
â¨ª¥, �¥­âà á®¢à¥¬¥­­®£® ®¡à §®¢ ­¨ï, �à¥¢ ­áª¨© £®áã¤ àáâ¢¥­­ë© ã­¨-
¢¥àá¨â¥â (�à¬¥­¨ï), � â¥¬ â¨ç¥áª¨© ¨­áâ¨âãâ ¯¥¤ £®£¨ç¥áª®£® ã­¨¢¥àá¨-
â¥â  (�®«ìè ), �¥¦¤ã­ à®¤­®¥ ®¡à §®¢ â¥«ì­®¥ ãçà¥¦¤¥­¨¥ (�«®¢ ª¨ï),
� à­¥­áª¨© á¢®¡®¤­ë© ã­¨¢¥àá¨â¥â (�®«£ à¨ï).

�®­ä¥à¥­æ¨ï ¯à®å®¤¨â ¯à¨ ¯®¤¤¥à¦ª¥ �¨­¨áâ¥àáâ¢  ®¡à §®¢ ­¨ï ¨ ­ -
ãª¨ ��, �®áá¨©áª®£® ä®­¤  äã­¤ ¬¥­â «ì­ëå ¨áá«¥¤®¢ ­¨© ¨ ãçà¥¤¨â¥-
«¥©.

�â«¨ç¨â¥«ì­®© ®á®¡¥­­®áâìî ¤ ­­®© ª®­ä¥à¥­æ¨¨ (â ª ¦¥ ª ª ¨ ¤¢ãå
�¥¦¤ã­ à®¤­ëå ª®­ä¥à¥­æ¨© á  ­ «®£¨ç­ë¬ ­ §¢ ­¨¥¬, ¯à®è¥¤è¨å ¢
1993 ¨ 1998 ££.) ï¢«ï¥âáï â®, çâ® ¢ ¥¥ à ¬ª å ®âà ¦¥­ è¨à®ª¨© á¯¥ªâà
­ ãç­ëå ¨­â¥à¥á®¢ î¡¨«ïà :
�¥ªæ¨ï 1. ý�¥®à¨ï äã­ªæ¨© ¨ äã­ªæ¨®­ «ì­ë¥ ¯à®áâà ­áâ¢ þ.
(�®¯à¥¤á¥¤ â¥«¨: ¯à®ä. �ãà¥­ª®¢ �.�. (�®áá¨ï), ç«.-ª®àà. ��� �à¬¥­¨¨
�¥¢®à£ï­ �.�. (�à¬¥­¨ï), ¯à®ä. �®«ì¤¬ ­ �.�. (�®áá¨ï), ç«.-ª®àà. ���
�â¥¯ ­®¢ �.�. (�®áá¨ï)).
�¥ªæ¨ï 2. ý�¨ää¥à¥­æ¨ «ì­ë¥ ®¯¥à â®àë ¨ ¨å ¯à¨«®¦¥­¨ïþ.
(�®¯à¥¤á¥¤ â¥«¨: ¯à®ä. �ãä­¥à �. (�¥å¨ï), ç«.-ª®àà. ��� �®§®¢ �.�.
(�®áá¨ï), ¯à®ä. �ªã¡ ç¥¢áª¨© �.�. (�®áá¨ï)).
�¥ªæ¨ï 3. ý�¡é ï â®¯®«®£¨ï ¨ ¥¥ ¯à¨«®¦¥­¨ïþ.
(�®¯à¥¤á¥¤ â¥«¨: ¯à®ä. �¥¢®àªï­ �.�. (�®áá¨ï), ¯à®ä. �«¨ ¤¨á �. (�à¥-
æ¨ï), ¯à®ä. �¥¤®àçãª �.�. (�®áá¨ï)).
�¥ªæ¨ï 4. ý�à®¡«¥¬ë ¬ â¥¬ â¨ç¥áª®£® ®¡à §®¢ ­¨ïþ.
(�®¯à¥¤á¥¤ â¥«¨: ¯à®ä. �ãá¥¢ �.�. (�®áá¨ï), ¯à®ä. �«ïª«ï �. (�®«ìè ),
¯à®ä. �®§ ­®¢  �.�. (�®áá¨ï)).
�¥ªæ¨ï 5. ý�¡à §®¢ ­¨¥ ¨ ­à ¢áâ¢¥­­®áâìþ.
(�®¯à¥¤á¥¤ â¥«¨: ¯à®ä. � « ©¤  �. (�«®¢ ª¨ï),  ª ¤¥¬¨ª ��� �®«ï-
£¨­ �.�. (�®áá¨ï), ¯à®ä. �¨å¥¥¢ �.�. (�®áá¨ï), ¯à®ä. �¬¨à­®¢  �.�.
(�®áá¨ï)).
�¥ªæ¨ï 6. ý�¡à §®¢ ­¨¥ ¢ ª®­â¥ªáâ¥ ¨­â¥£à æ¨®­­ëå ¯à®æ¥áá®¢þ.
(�®¯à¥¤á¥¤ â¥«¨: ¯à®ä. �ã§­¥æ®¢  �.�. (�®áá¨ï), ¯à®ä. �¥­ è¥­ª® �.�.
(�®áá¨ï), ¯à®ä. �ãà¥ �. (�®â-¤'�¢ã à)).
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�¥ªæ¨ï 7. ý�áâ®à¨ï ¬ â¥¬ â¨ª¨ ¨ ¥áâ¥áâ¢®§­ ­¨ïþ.
(�®¯à¥¤á¥¤ â¥«¨: ¯à®ä. �¥¬¨¤®¢ �.�. (�®áá¨ï), ¯à®ä. �¨å®¬¨à®¢ �.�.
(�®áá¨ï), ¯à®ä. �ª®¡¨ �. (� à®ªª®)).
�¥ªæ¨ï 8. ý�­ä®à¬ æ¨®­­ë¥ â¥å­®«®£¨¨ ¢ ®¡à §®¢ ­¨¨þ. (�®¯à¥¤á¥¤ -
â¥«¨: ¯à®ä. � ¢«®¢ �. (�®«£ à¨ï), ¯à®ä. �¨¬¨­  �.�. (�®áá¨ï), ¯à®ä.
�¨à¨««®¢ �.�. (�®áá¨ï)).

� ª®© è¨à®ª¨© ®å¢ â â¥¬ â¨ª¨ ¤ ­­®© ª®­ä¥à¥­æ¨¨ ®âà ¦ ¥â ã¤¨¢¨-
â¥«ì­ãî ¯«®¤®â¢®à­®áâì ¨ ¬­®£®¯« ­®¢®áâì «¨ç­®áâ¨ î¡¨«ïà .

� à ¡®â¥ ª®­ä¥à¥­æ¨¨ ¯à¨­¨¬ îâ ãç áâ¨¥ ¡®«¥¥ 400 ãç¥­ëå ¨§ �®áá¨¨,
¡«¨¦­¥£® ¨ ¤ «ì­¥£® § àã¡¥¦ìï. �  ¯«¥­ à­ëå § á¥¤ ­¨ïå á¤¥« îâ ¤®-
ª« ¤ë:  ª ¤¥¬¨ª ��� �.�. �¨ª®«ìáª¨©; ¢¨æ¥-¯à¥§¨¤¥­â ���, ¤¨à¥ªâ®à
����� �.�. �®§«®¢; § ¬¥áâ¨â¥«ì ¬¨­¨áâà  �¨­¨áâ¥àáâ¢  ®¡à §®¢ ­¨ï
¨ ­ ãª¨ �� �.�. � «¨­ ; à¥ªâ®à ����,  ª ¤¥¬¨ª ��� �.�. �¨«¨¯¯®¢;
à¥ªâ®à ����, ¯à®ä¥áá®à �.�. �ä ­ áì¥¢;  ª ¤¥¬¨ª ��� �.�. � ¢à¨­;
 ª ¤¥¬¨ª ��� �.�. �¥«®æ¥àª®¢áª¨©; ¯à®ä¥áá®à �. �ã©ª¨á (� â¢¨ï); ¯à®-
ä¥áá®à �.�. �ãà¥­ª®¢ (�¥«¨ª®¡à¨â ­¨ï); ç«¥­-ª®àà¥á¯®­¤¥­â ��� �.�.
�®«®¢¨ç;  ª ¤¥¬¨ª �§��� �.�. � ¤¦¨¥¢ (�§¥à¡ ©¤¦ ­); ¯à®ä¥áá®à,  ª -
¤¥¬¨ª ���� �. � « ©¤  (�«®¢ ª¨ï); ¯à®ä¥áá®à �� ��� �.�. �à¥¡¥­­¨-
ª®¢; ¯à®ä¥áá®à �.�. �à®ª®¯¥­ï (�¥« àãáì); ç«¥­-ª®àà. ��� �.�. �à¨¡®¢;
§ ¢. ª ¡¨­¥â®¬ ¨áâ®à¨¨ ¬ â¥¬ â¨ª¨ ��� �.�. �¥¬¨¤®¢;  ª ¤¥¬¨ª ���
à¥ªâ®à ���� �.�. �ãª®¢; ¯à®à¥ªâ®à ����, ¯à®ä¥áá®à �.�. �ãª®¢ ; ¯à®-
ä¥áá®à �.�«¨ ¤¨á (�à¥æ¨ï);  ª ¤¥¬¨ª ��� �.�. �«ì¨­;  ª ¤¥¬¨ª ���
�.�. �®¨á¥¥¢; ¯à®ä¥áá®à �.�. � ¯¨æ ; ¯à®ä¥áá®à �.�. �¨à¨««®¢; ¤¨à¥ª-
â®à � â¥¬ â¨ç¥áª®£® ¨­áâ¨âãâ  ¯¥¤ £®£¨ç¥áª®£® ã­¨¢¥àá¨â¥â  ¯à®ä¥áá®à
�. �«ïª«ï (�®«ìè );  ª ¤¥¬¨ª ��� �®«ï£¨­ �.�.; ç«¥­-ª®àà¥á¯®­¤¥­â
���, à¥ªâ®à ���� �.�.�ã¤àï¢æ¥¢; ç«¥­-ª®àà. ���,  ª ¤¥¬¨ª �¢à®-
¯¥©áª®©  ª ¤¥¬¨¨ ­ ãª �.�.�ã¤àï¢æ¥¢; à¥ªâ®à ����,  ª ¤¥¬¨ª ��� �.�.
�ã§­¥æ®¢; ¯à®ä¥áá®à �. �ãä­¥à (�¥å¨ï); ¯à®ä¥áá®à �.�. �¥«ì­¨ª®¢; à¥ª-
â®à ���, ¯à®ä¥áá®à �.�. �¥¤ï«ª®¢  (�®«£ à¨ï); ¯à®à¥ªâ®à ���, ¯à®ä¥á-
á®à �.�. � ¢«®¢ (�®«£ à¨ï); ç«¥­-ª®àà. ��� �.�. �®å®¦ ¥¢; ¯à®ä¥áá®à
�.�. � ¤ë­® (�¥« àãáì); ç«¥­-ª®àà¥á¯®­¤¥­â ��� �.�. �®§®¢;  ª ¤¥¬¨ª
��� �.�. �ë¦®¢; ¯à®ä¥áá®à �.�. �ï¡¥­ìª¨©; ¯à®ä¥áá®à �¨ª¥«ì �. (�¥à-
¬ ­¨ï); à¥ªâ®à ���,  ª ¤¥¬¨ª ��� �.�. � ¤®¢­¨ç¨©; à¥ªâ®à �����,
ç«.-ª®àà. ��� �.�. �¨£®¢; ¯à®ä¥áá®à �.�. �®ª®«®¢; ç«.-ª®àà. ��� �.�.
�â¥¯ ­®¢; ¯à®ä¥áá®à �.�. �¨å®¬¨à®¢; �.�ãà¥ (�®â-¤'�¢ã à) ¯à®ä¥áá®à
�.�. �ã¡ à¨ª®¢; ¯à®ä¥áá®à �.�. �ª «¨ª®¢.

�«¥­ à­ë¥ ¤®ª« ¤ë, ­¥ ¢®è¥¤è¨¥ ¢ ¤ ­­ë© á¡®à­¨ª ¢ ¢¨¤¥ â¥§¨á®¢, ¡ã-
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Abstract

The paper presents the combination of the graphical and numerical solutions
of linear and non-linear boundary values problems in di�erential equations. The
di�erent numerical methods for solution linear and non-linear boundary value
problems, which cannot be expressed in analytical form we can �nd in reference
[1]. The combinations of the graphical and numerical methods for solution of
three problems: by the method of superposition, by the method of transformation
and by the method of chasing are considering in this paper.

Introduction
During the last years, there has been an ever increasing interest in solu-

tion of problems in the �eld of mathematical theory of control by economic,
technological and technical systems. In most cases the calculations have lead
to solution of boundary problems of ordinary di�erential equations and their
systems. For problems of the type, that cannot be solved in an analytical
way, there are various numerical methods. We will consider those that allow
a substantial reduction of the machine time necessary for calculations and are
e�ective for most problems that engineers encounter in their everyday work.

The combination of the graphical and numerical methods for solution of lin-
ear and non-linear di�erential equations in engineering boundary value prob-
lems establishes the method as a highly e�cient procedure for searching for
multiple solutions and analysing properties thereof.

By means of graphical methods, it is possible to show the e�ect of one
parameter upon another, to investigate experimental dependencies. Thereby,
it can be useful to combine numerical methods with graphical methods. If
graphical methods do not a�ord the calculation accuracy required, they can be
employed for attaining initial approximations.
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Our object is to extend the possibilities of these methods to solutions of
problems comprising some physical parameter either in a di�erential equation
or in boundary conditions and, what is most important, to establish a complex
of solutions at a required interval of parameter values that may be represented
graphically, or presented in the form of tables, according to the investigation
purposes.

The paper presents the principles of this method only and the reasons of its
being e�ective for solving problems of the type mentioned above. A detailed
elaboration of numerical algorithm cannot be presented here because of the
limited size of the paper but it will be o�ered in the further paper.

1. Consider the reduction of third-order ordinary di�erential equation:
d3y

dx3
+ f1(x)

d2y

dx2
+ f2(x)

dy

dx
+ f3(x)y = r(x) (1)

subject to the boundary conditions:

y(0) = 0,
dy(0)
dx

= 0, y(1) = 0 (2)

to the initial value problems by method of superposition [1].
The reduction of third-order boundary value problems to initial value prob-

lems by methods of superposition is well known and very simple. Its using is
illustrated by the examples from which we select sandwich beams for which the
distribution of shear deformation y is governed by the linear ordinary di�eren-
tial equation

d3y

dx3
− k2 dy

dx
+ a = 0, (3)

where k2and a are physical constants which depend on the elastic properties
of the lamina. For the free ends, the condition of zero shear bimoment at both
ends leads to the boundary conditions

dy(0)
dx

=
dy(1)
dx

= 0, (4)

from symmetry considerations,
y (1/2) = 0 (5)

Equation (3) subject to the boundary condition (4) and (5) constitutes a
three-point boundary value problem for which we shall apply the method of
superposition. In detail refer to [1].

The solution is separated in accordance with following equation:
y(x) = y1(x) + α y2(x) + β y3(x) (6)

The three initial value problems are:
d3y1

dx3
− k2 dy1

dx
+ a = 0, (7)

dy1(0)
dx

= 0, y1(0) = 0,
d2y1(0)

dx2
= 0, (8)

d3y2

dx3
− k2 dy2

dx
= 0, (9)
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dy2(0)
dx

= 0, y2(0) = 1,
d2y2(0)

dx2
= 0, (10)

d3y3

dx3
− k2 dy3

dx
= 0, (11)

dy3(0)
dx

= 0, y3(0) = 0,
d2y3(0)

dx2
= 1. (12)

By the solution of the system of equations
y1( 1

2 ) + α y2( 1
2 ) + β y3( 1

2 ) = 0 (13)

dy1(1)
dx

+
αdy2(1)

dx
+

βdy3(1)
dx

= 0,

we can get α and β. With these two constants known, the solution of the
original equation can be found by Eq. (6).

The familiar methods for solving individual problems of the type introduced
in [1] seem to be the most e�ective ones, however, the class of equations that
can be solved by means of them is, in general, rather limited.
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We consider the graphical method for solution of the di�erential equation
(3). For this reason we construct nomogram (Fig.1).

For example, for given x =1.48 and for parameters value k=4.3, a=2 from
the monogram we can �nd y= - 0.09. The values of y calculated graphically
are identical to those obtained by the method of superposition or based on the
exact solution.

2. Let as note that the combination of the graphical and numerical method
can be used for method of transformation nonlinear boundary value problems.
In paper [1] this method is considered for di�erential equation

d3y

dx3
+

1
2
y

d2y

dx2
= 0 (14)

subjected to the boundary conditions
y(0) = C, dy(0)/dx = B, dy(∞)/dx = 1 (15)

The fundamental of the method is in introduction of the one parameter
linear transformation.

x = Aα1x, y = Aα2y (16)
We obtain a di�erential equation

d3y
/
dx

3
+ (1/2) yd2y

/
dx2 = 0 (17)

subjected to boundary conditions
x = 0, y = C, dy

/
dx = B, d2y

/
dx2 = 1 (18)

where
C = CA−

1
2 , B = BA−

2
3 (19)

and
A = [dy (∞)/dx]−

3/2 (20)
From above mentioned algorithm can be found solutions which are useful

for boundary value problems involving only one parameter. The di�culty for
boundary values problems lies in the fact that when solving the transformed
initial value problem, we assign the values of B and C and not of B and C and
therefore, up to the completion of calculations, we do not know what pair of
values B and C will correspond to the result. Moreover, if B is constant and
C is altered, none of the found parameters B or C will be constant.

To overcome this di�culty a graphical method can be used. For given
dependence we construct nomogram by which we can get any future solution
of (14) or existing parameters B and C.

3. Consider the analytical prediction of the temperature distribution of a
Newtonian 
uid held between two coaxial cylinders; the resulting boundary
value problem is [1]

1
x

d

dx

(
x

dy

dx

)
+ 4N

1
x4

= 0 (21)
subject to the boundary conditions

y(k) = 0, y(1) = 1 (22)
Solve the problem by the method of transformation it is necessary to use

the transformation
x = Aα1x, y = Aα2y (23)
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and put
α2 = 0, N̄ = NA−2α1 , k̄ = kA−α1 (24)

We consider the graphical method for solution of the di�erential equation
(21). For this reason we construct nomogram (Fig.2).

For example, for given x=1.44 and for parameters value k=0.58, N =-1.4
from the monogram we can �nd y=2.8. The values of y calculated graphically
are identical to those obtained by the method of transformation or based on
the exact solution.

4. A classical problem from heat conduction will now be solved by the
method of chasing [1]. Consider an in�nite 
at plate, which separates a 
uid
at a temperature of TN . Heat is generated within the plate at a constant rate,
qs. It is required to �nd the temperature distribution in the plate.

Formulated problem can be written as
d2T

dx2
+

qS

k
= 0 (25)

where total di�erentiation is used since the temperature is a function of x only.
Eq. (25) will be solved with the following boundary conditions: because of

symmetry, only half of the plate is considered. The boundary condition at x=0
is based on the same consideration, since at the plane midway between the two
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surfaces of the plate, the temperature gradient must be zero, i.e.,

x = 0 :
dT (0)

dx
= 0 (26)

The second boundary condition is written in the usual way when the solid
surface is in contact with a 
uid at a di�erent temperature with negligible
radiation:

x = l :
−kdT (l)

dx
= h̄ [T (l)− T∞] (27)

where k is the heat conductivity, h is the convective heat transfer coe�cient,
TN is the temperature of the 
uid away from the surface of the plate, and l is
half the thickness of the plate.

Introducing the dimensionless quantities

x =
x

l
, y =

T − T∞
qSl2/k

(28)

Eq. (25) becomes
d2y

dx2 + 1 = 0 (29)
subject to the boundary conditions

x = 0 :
dy(0)
dx

= 0 ; x = 1 : −dy(1)
dx

= Nbiy(1) (30)

where Nbi is the Biot number.
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We will now use combination the method of chasing with graphical method
to �nd the same two boundary conditions.

We construct nomogram (Fig.3). For example, for given x=±2.0 and for
N bi=0.20 from the nomogram we can �nd y=y(1)=3.5 and dy(1)/dx = −0.7.

By the nomogram, accordingly we can solve other similar problems.
5. Consider the problem of heat transfer in a �n [1].
If we consider an in�nitesimal length dx of the �n, taken as the control

volume, conservation of energy requires can be written as
Aqx = A(qx + dqx) + h̄(Pdx)(T − T∞) (31)

Simplifying Eq. (31) and considering the Fourier law of heating, we get
d2T/dx2 = m2(T − T∞) , m = h̄P/kA (32)

If the following dimensionless quantities are introduced
x = x/L, y = (T − T∞)/(TS − T∞) (33)

Eq. (32) and its boundary conditions become
d2y/dx2 = βy (34)

subject to the boundary conditions
x = 0 : y(0) = 1 (35)

x = 1 : −dy(1)/dx = Nbiy(1) (36)
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where
β = m2L2, Nbi = h̄L/k (37)

Eq. (34) appears to be simple to solve. However, if we compare Eqs. (34){
(37) with method of chasing, it becomes evident that the equations cannot be
used directly.

We will now solve this problem by graphical method. For this reason we
construct nomogram (Fig.4). From the nomogram, for given x=0.16, β=1.8
and for N bi=4 we can �nd y=0.8. By the nomogram, accordingly we can solve
other similar problems.
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ON THE FACTORIZING τ -SPECTRA

Stavros Iliadis
University of Patras, Greece

A spectrum S ≡ {Xλ, pλ′
λ , Λ} of spaces is said to be a τ -spectrum, where τ

is an in�nite cardinal, if (a) the weights of all spaces Xλ is less than or equal to
τ , (b) the directed set Λ is τ -complete, and (c) the spectrum S is τ -continuous.
A spectrum S (whose spaces are completely regular) is said to be factorizing if
for every real function f on the limit space lim(S) of S there exist λ ∈ Λ and
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a real function on Xλ such that fλ ◦ pλ = f , where pλ is the limit projection
of lim(S) on Xλ. The notion of a factorizing τ -spectrum of spaces and the
corresponding Spectral Theorem were given in [5] (see also [1] and [2] for some
more information and further bibliography).

A subset L of lim(S) is said to be surjective if the restriction of any limit
projection pλ on L is onto. Let P be a class of spaces. A spectrum S is said
to be P-factorizing with respect to a surjective subset L of lim(S) if for every
mapping f of L into a space X ∈ P there exist λ ∈ Λ and a mapping fλ of
Xλ into X such that fλ ◦ pλ = f . Such type of factorizing τ -spectra and the
corresponding version of the Spectral Theorem are considered in [3].

In [4] for a class F of mappings the notion of a ýτ -spectrum F of mappings
F-factorizing with respect to a surjective restriction of the limit mapping of
Fþ, the corresponding version of the Spectral Theorem, and some corollaries
are given.

Let M be a partially ordered set with an order ≺. By a (commutative)
diagram on M∪ ≺ we mean a mapping D of M∪ ≺ into the class consisting of
all spaces and all continuous mapping such that (a) D(µ) is a space for every
µ ∈ M , (b) D(µ0, µ1) is a mapping of D(µ1) into D(µ0) for every (µ0, µ1) ∈≺,
(c) D(µ0, µ1) ◦D(µ1, µ2) = D(µ0, µ2) for every (µ0, µ1), (µ1, µ2) ∈≺, and (d)
D(µ, µ) is the identical mapping of D(µ). Therefore, a mapping, as well as, an
inverse spectrum of spaces can be considered as a commutative diagram.

We shall extend the notion and results given in [4] from mappings to com-
mutative diagrams.
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�ãáâì r, n1, . . . , nr | ­ âãà «ì­ë¥ ç¨á« , ν max (n1, . . . , nr) = 1 ¨ ¬­®£®-
ç«¥­ F = F (x1, . . . , xr) = FA(x1, . . . , xr) á ¢¥é¥áâ¢¥­­ë¬¨ ª®íää¨æ¨¥­â ¬¨
α(t1, . . . , tr) ¨¬¥¥â á«¥¤ãîé¨© ¢¨¤

F (x1, . . . , xr) =
n1∑

t1=0

. . .

nr∑
tr=0

α(t1, . . . , tr)xt1
1 . . . xtr

r , F (0, . . . , 0) = 0.

�¤¥áì ¡ãª¢  A ®¡®§­ ç ¥â ­ ¡®à ª®íää¨æ¨¥­â®¢
α(t1, . . . , tr), 0 6 t1 6 n1, . . . , 0 6 tr 6 nr, t1 + . . . + tr > 1.

�ãáâì, ¤ «¥¥, ¡ãª¢  α ®¡®§­ ç ¥â ¬ ªá¨¬ã¬ ¬®¤ã«¥© ¢á¥å ª®íää¨æ¨¥­-
â®¢ ¬­®£®ç«¥­  F. �®£¤  ¤«ï âà¨£®­®¬¥âà¨ç¥áª®£® ¨­â¥£à « 

Ir = Ir(A) =

1∫

0

. . .

1∫

0

exp 2πiF (x1, . . . , xr) dx1 . . . dxr

á¯à ¢¥¤«¨¢  ®æ¥­ª 
|Ir| 6 min (1, 32rα−ν(ln (α + 1) + 2)r−1).

�®á«¥¤­¥¥ ­¥à ¢¥­áâ¢® ¬®¦­® ¯à¨¬¥­¨âì ª ®æ¥­ª¥ á¢¥àåã ¯®ª § â¥«ï
áå®¤¨¬®áâ¨ k0 = k0(r) áà¥¤­¥£® §­ ç¥­¨ï γ = γr(k; n1, . . . , nr) âà¨£®­®¬¥â-
à¨ç¥áª®£® ¨­â¥£à «  Ir(A), ¨¬¥îé¥£® ¢¨¤

γ =

+∞∫

−∞
. . .

+∞∫

−∞
|Ir(A)|2k dA, dA =

n1∏
t1=0

. . .

nr∏
tr=0

t1+...+tr>1

dα(t1, . . . , tr).

�¬¥¥¬ 2k0 6 ν−1m, m = (n1 + 1) . . . (nr + 1). �®ç­®¥ §­ ç¥­¨¥ ¯®ª § â¥«ï
áå®¤¨¬®áâ¨ k0 ¯à¨ r > 2 ­¥¨§¢¥áâ­®. �«ï ®¤­®ªà â­®£® ¨­â¥£à «  I1(A)

á¯à ¢¥¤«¨¢® à ¢¥­áâ¢® 2k0 = n(n + 1)
2

+ 1, £¤¥ n | áâ¥¯¥­ì ¬­®£®ç«¥­  F.

� ¯®¬®éìî ¨­â¥£à «  Ir(A) ®¯à¥¤¥«ï¥âáï ®á®¡ë© ¨­â¥£à « ¬­®£®¬¥à-
­®©  ¤¤¨â¨¢­®© ¯à®¡«¥¬ë ®¡ ®¤­®¢à¥¬¥­­®¬ ¯à¥¤áâ ¢«¥­¨¨ ­ ¡®à  ­ âã-
à «ì­ëå ç¨á¥« N(t1, . . . , tr), 0 6 t1 6 n1, . . . , 0 6 tr 6 nr, t1 + . . . + tr > 1,
á« £ ¥¬ë¬¨ ¢¨¤  xt1

1 . . . xtr
r , £¤¥ 1 6 x1 6 P1, . . . , 1 6 xr 6 Pr ¯à®¡¥£ îâ

¬­®¦¥áâ¢® ¢á¥å ­ âãà «ì­ëå ç¨á¥« ¨ P1, . . . , Pr | ­¥ª®â®àë¥ ­ âãà «ì-
­ë¥ ç¨á« . �á®¡ë© ¨­â¥£à « θ = θr(k) ¨¬¥¥â ¢¨¤

θ =

+∞∫

−∞
. . .

+∞∫

−∞
Ik
r (A)e−2πiB dA,

B =
n1∑

t1=0

. . .

nr∑
tr=0

α(t1, . . . , tr)N(t1, . . . , tr)P−t1
1 . . . P−tr

r .

�ë ¯®« £ ¥¬ N(t1, . . . , tr)P−t1
1 . . . P−tr

r = β(t1, . . . tr) + O(P−1/2), £¤¥ P =
= min (P1, . . . , Pr) → ∞, β(t1, . . . , tr) | ¯®«®¦¨â¥«ì­ë¥ ¯®áâ®ï­­ë¥, ¨ ¯®-
íâ®¬ã ®á®¡ë© ¨­â¥£à « θ ¬®¦­® áç¨â âì ­¥ § ¢¨áïé¨¬ ®â ¯ à ¬¥âà®¢
P1, . . . , Pr.
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�«ï ­¥âà¨¢¨ «ì­®áâ¨  á¨¬¯â®â¨ç¥áª®© ä®à¬ã«ë ¤«ï ª®«¨ç¥áâ¢  à¥è¥-
­¨© ¤¨®ä ­â®¢®© á¨áâ¥¬ë ãà ¢­¥­¨© ¬­®£®¬¥à­®©  ¤¤¨â¨¢­®© ¯à®¡«¥¬ë
­¥®¡å®¤¨¬® ãáâ ­®¢¨âì ¯®«®¦¨â¥«ì­®áâì ®á®¡®£® ¨­â¥£à «  θ. � áá¬®âà¨¬
®¡« áâì Ω, ®¯à¥¤¥«ï¥¬ãî ­¥à ¢¥­áâ¢ ¬¨∣∣∣∣∣∣

k∑

j=1

xt1
1,j . . . xtr

r,j − β(t1, . . . , tr)

∣∣∣∣∣∣
6 h, h > 0,

(0 6 t1 6 n1, . . . , 0 6 tr 6 nr, t1 + . . . + tr > 1)
£¤¥ xs,j , 1 6 s 6 r, 1 6 j 6 k | ¢¥é¥áâ¢¥­­ë¥ ç¨á«  á ãá«®¢¨ï¬¨ 0 6 xs,j 6
6 1. �¨¬¢®«®¬ µ(h) ®¡®§­ ç¨¬ ®¡ê¥¬ ®¡« áâ¨ Ω.

�à¨ k > ν−1m á¯à ¢¥¤«¨¢® à ¢¥­áâ¢® θ = lim
h→0

2−m+1h−m+1µ(h).

�ãáâì, ¤ «¥¥, ¯à¨ k > m à ­£ ¬ âà¨æë �ª®¡¨, ®â¢¥ç îé¥© á¨áâ¥¬¥
ãà ¢­¥­¨©

Gt1,...,tr (x̄) =
k∑

j=1

xt1
1,j . . . xtr

r,j = β(t1, . . . , tr)

(0 6 t1 6 n1, . . . , 0 6 tr 6 nr, t1 + . . . + tr > 1)
ï¢«ï¥âáï ¬ ªá¨¬ «ì­ë¬, â.¥. à ¢¥­ m, ¨ ¯ãáâì ­ ©¤¥âáï ¥¥ ¯®¤¬ âà¨æ 
à §¬¥à  (m− 1)× (m− 1), ®¯à¥¤¥«¨â¥«ì ª®â®à®© à ¢¥­ ε > 0. �®£¤ 
1) ¯à¨ ¤®áâ â®ç­® ¬ «®¬ h > 0 ¤«ï ®¡ê¥¬  µ(h) ®¡« áâ¨ Ω á¯à ¢¥¤«¨¢®
­¥à ¢¥­áâ¢® µ(h) > c(ε)2m−1hm−1, £¤¥ c(ε) > 0 | ­¥ª®â®à ï ¯®áâ®ï­­ ï;
2) ¯à¨ k > ν−1m ¤«ï ®á®¡®£® ¨­â¥£à «  θ ¨¬¥¥¬ θ > c(ε) > 0.

�®«¥¥ â®ç­ë© à¥§ã«ìâ â ¨¬¥¥â ¬¥áâ® ¯à¨ r = 1. � áá¬®âà¨¬ á¨áâ¥¬ã
ãà ¢­¥­¨©

xs
1 + . . . + xs

k = β(s), s = 1, . . . , n; k > n.
�ãáâì x1, . . . , xk ¡ã¤¥â à¥è¥­¨¥¬ íâ®© á¨áâ¥¬ë. �¥ª®â®àë¬ á¯®á®¡®¬ ψ ¢ë-
¡¥à¥¬ ¨§ ­¨å n ç¨á¥«: z1, . . . , zn ¨ ¤®¡ ¢¨¬ ª ­¨¬ ç¨á«  z0 = 0, zn+1 = 1.
� à ªâ¥à¨áâ¨ª®© ¤ ­­®£® à¥è¥­¨ï á¨áâ¥¬ë ãà ¢­¥­¨© ¡ã¤¥¬ ­ §ë¢ âì ¢¥-
«¨ç¨­ã

∆(x1, . . . , xk) = max
ψ

min
06i<j6n+1

|zi − zj |.
�ãáâì τ | ­ ¨¡®«ìè¥¥ §­ ç¥­¨¥ å à ªâ¥à¨áâ¨ª¨ à¥è¥­¨© (x1, . . . , xk)

ãª § ­­®© ¢ëè¥ á¨áâ¥¬ë ãà ¢­¥­¨©. �®£¤  á¯à ¢¥¤«¨¢ë ­¥à ¢¥­áâ¢ 
22n(n−k)kn−kn−k−nτn(k−n) 6 θ 6 22n2

k2nnk−2nτk−3n−n2
.

� ª¨¬ ®¡à §®¬ ãá«®¢¨ï θ > 0 ¨ τ > 0 íª¢¨¢ «¥­â­ë ¬¥¦¤ã á®¡®©.
�à¨£®­®¬¥âà¨ç¥áª¨¥ ¨­â¥£à «ë ¨ áã¬¬ë ­ è«¨ ¯à¨«®¦¥­¨ï ¢ àï¤¥ § -

¤ ç â¥®à¨¨ ¤¨ää¥à¥­æ¨ «ì­ëå ãà ¢­¥­¨© ¢ ç áâ­ëå ¯à®¨§¢®¤­ëå. � ç áâ-
­®áâ¨, ¨¬¥¥â ¬¥áâ® á«¥¤ãîé¨© ¨­â¥à¥á­ë© à¥§ã«ìâ â. �ãáâì u = u(x, t) |
®¡®¡é¥­­®¥ à¥è¥­¨¥ § ¤ ç¨ �®è¨

∂u

∂t
=

∂3u

∂x3
, u|t=0 = {x}.

�®£¤  ®­® áãé¥áâ¢ã¥â, ®£à ­¨ç¥­® ¨ ¯à¨ ¢á¥å ¨àà æ¨®­ «ì­ëå t ï¢«ï¥âáï
­¥¯à¥àë¢­ë¬ ¯® x. �á«¨ t = a/q, (a, q) = 1, â® ¯à¨ ­¥ª®â®àëå ®£à ­¨ç¥­¨ïå
­  §­ ¬¥­ â¥«ì q äã­ªæ¨ï u(a/q, x) ¡ã¤¥â ¨¬¥âì â®«ìª® à §àë¢ë ¯¥à¢®£®
à®¤  á® áª çª®¬ b(q) ¢ ª®«¨ç¥áâ¢¥ q ­  ¯¥à¨®¤¥.
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�¥á¬®âàï ­  ¬­®£®ç¨á«¥­­ë¥ ¯®¯ëâª¨ ¨§¬¥­¥­¨ï ãç¥¡­ëå ¯« ­®¢ ¨

¯à®£à ¬¬, ¢¢¥¤¥­¨¥ £®áã¤ àáâ¢¥­­®£® ®¡à §®¢ â¥«ì­®£® áâ ­¤ àâ  ¨ ¥£®
¬®¤¨ä¨ª æ¨©, ¯à®ï¢«¥­¨ï â¥­¤¥­æ¨© ¤¥¬®ªà â¨§ æ¨¨ ¢ëáè¥£® ¯¥¤ £®£¨-
ç¥áª®£® ®¡à §®¢ ­¨ï, §  ¯®á«¥¤­¨¥ ¤¥áïâ¨«¥â¨ï ­¥ ¯à®¨áå®¤¨â à¥ «ì­ëå
¨§¬¥­¥­¨© ¢ ª ç¥áâ¢¥ ¯à®ä¥áá¨®­ «ì­®© ¯®¤£®â®¢ª¨ ãç¨â¥«ï ¬ â¥¬ â¨ª¨
áà¥¤­¥© èª®«ë. �®«¥¥ â®£®, ­ è¨ ãç¨â¥«ï ¨ ¬¥â®¤¨áâë ®§ ¡®ç¥­ë ®¯à¥-
¤¥«¥­­ë¬ ¯ ¤¥­¨¥¬ ãà®¢­ï ¬ â¥¬ â¨ç¥áª®£® ®¡à §®¢ ­¨ï ¢ ¯¥¤¢ã§ å �®á-
á¨¨. �áã£ã¡¨« áì á¨âã æ¨ï, ® ª®â®à®© §­ ¬¥­¨âë© ­¥¬¥æª¨© ¬ â¥¬ â¨ª
�.�«¥©­ ¥é¥ ¢ 1924 £®¤ã ¯¨á « ª ª ® ý¤¢®©­®¬ à §àë¢¥þ ¬¥¦¤ã èª®«ì-
­®© ¨ ¢ã§®¢áª®© ¬ â¥¬ â¨ª®©, ãª §ë¢ ï ­  ­¥®¡å®¤¨¬®áâì ¯à¥¯®¤ ¢ ­¨ï
¬ â¥¬ â¨ª¨ á â®çª¨ §à¥­¨ï ¢ëáè¥©. �¡ ®áâ®à®¦­®áâ¨ ¨ ®¡ê¥¬¥ äã­¤ -
¬¥­â «ì­ëå §­ ­¨© ¡ã¤ãé¥£® ãç¨â¥«ï ­¥®¤­®ªà â­® £®¢®à¨« ¢¥«¨ª¨© ¯¥-
¤ £®£ �.�. �è¨­áª¨©. � ¤¥«® ­¥ â®«ìª® ¢ à¥ «ì­®¬ ã¬¥­ìè¥­¨¨ ãç¥¡­ëå
ç á®¢ ­  ¥áâ¥áâ¢¥­­®-­ ãç­ë¥ ¤¨áæ¨¯«¨­ë ¨«¨ ¢ ®¡ê¥ªâ¨¢­® á«®¦¨¢è¥©áï
íª®­®¬¨ç¥áª®© ¨ ¤¥¬®£à ä¨ç¥áª®© á¨âã æ¨¨, ª®£¤  ¢ ¯¥¤¢ã§ å ãç âáï ¢
®á­®¢­®¬ áà¥¤­¨¥ ¯® á¯®á®¡­®áâï¬ áâã¤¥­âë,   ¢ ª ç¥áâ¢¥ ¨ ¤¥©áâ¢¥­-
­®áâ¨ ®á¢®¥­¨ï ¯à®ä¥áá¨®­ «ì­®-®à¨¥­â¨à®¢ ­­®£® ¬ â¥¬ â¨ç¥áª®£® á®-
¤¥à¦ ­¨ï, ¤®áâ â®ç­®£® ¤«ï â¥®à¥â¨ç¥áª®£® ®¡®¡é¥­¨ï èª®«ì­®£® ¯à¥¤-
¬¥â  ¨ ­ ¯à ¢«¥­­®£® ­  à §¢¨â¨¥ ¬ëè«¥­¨ï ¨ «¨ç­®áâ­ëå ¯à®ä¥áá¨®-
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­ «ì­ëå ª ç¥áâ¢ ¡ã¤ãé¨å ãç¨â¥«¥© ¬ â¥¬ â¨ª¨. �¥ «ì­ë¥ ¨­­®¢ æ¨®­­ë¥
¯à®æ¥ááë ¨ íää¥ªâ¨¢­ë¥ ¯¥¤ £®£¨ç¥áª¨¥ ¢ë¢®¤ë ¢ íâ®¬ ­ ¯à ¢«¥­¨¨ ¬®-
£ãâ  ªâã «¨§¨à®¢ âìáï â®«ìª® ¯à¨ ãá«®¢¨¨ £«ã¡®ª®£® â¥®à¥â¨ç¥áª®£®  ­ -
«¨§  ¯à®¡«¥¬ ¨ ¯à®â¨¢®à¥ç¨© ®¡à §®¢ â¥«ì­®£® ¯à®æ¥áá  ¯®¤£®â®¢ª¨ ãç¨-
â¥«ï, £«ã¡®ª®£® ¯á¨å®«®£¨ç¥áª®£®  ­ «¨§  ¨ ¤¨ £­®áâ¨ª¨ ãç¥¡­®© ¤¥ïâ¥«ì-
­®áâ¨ áâã¤¥­â , á¨áâ¥¬®£¥­¥§  ¨ ¯à ªâ¨ª¨ ¯®¤£®â®¢ª¨ ãç¨â¥«ï ¬ â¥¬ â¨ª¨
¢ ¯¥¤ £®£¨ç¥áª®¬ ¢ã§¥. �áá«¥¤®¢ ­¨¥ â ª®£® à®¤  ¯à®¢®¤¨âáï ¢ �à®á« ¢-
áª®¬ £®áã¤ àáâ¢¥­­®¬ ¯¥¤ £®£¨ç¥áª®¬ ã­¨¢¥àá¨â¥â¥ ¨¬. �.�. �è¨­áª®£®
á 1997 £®¤  ¢ ­ ¯à ¢«¥­¨¨ ®¯à¥¤¥«¥­¨ï á®¤¥à¦ ­¨ï ¨ â¥å­®«®£¨¨ ¯à®ä¥á-
á¨®­ «ì­®© ¯®¤£®â®¢ª¨ ãç¨â¥«ï (á¯¥æ¨ «ì­®áâ¨ ý¬ â¥¬ â¨ª þ, ýä¨§¨ª þ,
ýå¨¬¨ïþ) ­  ®á­®¢¥ ¨­­®¢ æ¨®­­®© ª®­æ¥¯æ¨¨ äã­¤¨à®¢ ­¨ï (­ ãç­ë©
àãª®¢®¤¨â¥«ì- ª ¤¥¬¨ª ��� �.�. � ¤à¨ª®¢). � à ¬ª å íâ®© ª®­æ¥¯æ¨¨
¢¯¥à¢ë¥ ¢ ¨áâ®à¨¨ �®áá¨¨ à §à ¡®â ­ ¨ á 2001 £®¤  ¢­¥¤àï¥âáï íªá¯¥à¨-
¬¥­â «ì­ë© ��� ¢ëáè¥£® ¯¥¤ £®£¨ç¥áª®£® ®¡à §®¢ ­¨ï ¯® á¯¥æ¨ «ì­®áâ¨
ý¬ â¥¬ â¨ª þ (¯à¨ª § ü 2046 ®â 14.05.2001 £., �� ��). � �à®á« ¢«¥ ­ 
¯à®âï¦¥­¨¨ ¯®á«¥¤­¨å á¥¬¨ «¥â à¥£ã«ïà­® ¯à®¢®¤ïâáï èª®«ë-á¥¬¨­ àë
¯® ¯à®¡«¥¬ ¬ ¬ â¥¬ â¨ç¥áª®£® ®¡à §®¢ ­¨ï ¡ã¤ãé¨å ãç¨â¥«¥©, ¢ â®© ¨«¨
¨­®© ¬¥à¥ âà ªâãîé¨¥ à¥§ã«ìâ âë ¨ ¯¥à¥¤®¢®© ®¯ëâ ¨áá«¥¤®¢ ­¨ï (¯®-
á«¥¤­¨¥ ç¥âëà¥ £®¤  { íâ® �®«¬®£®à®¢áª¨¥ çâ¥­¨ï, ¢ ç¥áâì ¢¥«¨ª®£® ¬ â¥-
¬ â¨ª , à®¤®¢ë¥ ª®à­¨ ª®â®à®£® ­ å®¤ïâáï ­  ïà®á« ¢áª®© §¥¬«¥,  ª ¤¥-
¬¨ª  �.�. �®«¬®£®à®¢ ). �ï¤ ã­¨¢¥àá¨â¥â®¢ �®áá¨¨  ªâ¨¢­® ãç áâ¢ã¥â ¢
à¥ «¨§ æ¨¨ ¨­­®¢ æ¨®­­®© â¥å­®«®£¨¨ äã­¤¨à®¢ ­¨ï ¤«ï ¯®¢ëè¥­¨ï ª -
ç¥áâ¢  ¯à®ä¥áá¨®­ «ì­®© ¯®¤£®â®¢ª¨ ãç¨â¥«¥© ¥áâ¥áâ¢¥­­®-­ ãç­®£® ¯à®-
ä¨«ï (�áâà å ­áª¨©, �®«®£®¤áª¨©, �â ¢à®¯®«ìáª¨©, �î¬¥­áª¨©, �¥à¬-
áª¨©, �®áâà®¬áª®© ¨ ¤à.). �ãé¥áâ¢¥­­ë¬ ä ªâ®à®¬ ï¢«ï¥âáï ¨ â®, çâ®
�®áá¨ï ¢ª«îç¨« áì ¢ �®«®­áª¨© ¯à®æ¥áá ­  ä®­¥ ¨­â¥£à æ¨¨ ¢ ¬¨à®¢®¥ ®¡-
à §®¢ â¥«ì­®¥ ¯à®áâà ­áâ¢® ¨ ®â¤ ¢ ï ¯à¨®à¨â¥â ®¡é¥ç¥«®¢¥ç¥áª¨¬ æ¥­-
­®áâï¬ ­  ¢á¥å áâã¯¥­ïå ¢ëáè¥£® ¯à®ä¥áá¨®­ «ì­®£® ®¡à §®¢ ­¨ï. �¤­ ª®
¯à¨ íâ®¬ ­¥®¡å®¤¨¬® á®åà ­¨âì ¢ ­®¢ëå ¯ à ¤¨£¬ å âà ¤¨æ¨®­­ãî äã­¤ -
¬¥­â «ì­ãî á®áâ ¢«ïîéãî ­ è¥£® ®¡à §®¢ ­¨ï,  ¤¥ª¢ â­® ®à¨¥­â¨à®¢ ­-
­ãî ­  ¡ã¤ãéãî ¯à®ä¥áá¨®­ «ì­ãî ¤¥ïâ¥«ì­®áâì ãç¨â¥«ï. �­¨ª «ì­ë¬
ï¢«¥­¨¥¬ ¢ ¬¨à®¢®© ¨áâ®à¨¨ ï¢«ï¥âáï �®áá¨©áª ï á¨áâ¥¬  ¢ëáè¥£® ¯¥¤ £®-
£¨ç¥áª®£® ®¡à §®¢ ­¨ï, ¢¥¤ãé ï á¢®¥ ­ ç «® ®â �« ¢­®£® �¥¤ £®£¨ç¥áª®£®
�­áâ¨âãâ  ¯¥à¢®© ¯®«®¢¨­ë XIX ¢¥ª  ¢ �¥â¥à¡ãà£¥ ¨ ¯®«ãç¨¢è ï á¢®¥
à §¢¨â¨¥ ¢ á®¢¥âáª®¥ ¢à¥¬ï XX ¢¥ª . �®áâ â®ç­® ®â¬¥â¨âì, çâ® ­ ¯à¨¬¥à,
®ª®«® 90% ãç¨â¥«¥© �à®á« ¢áª®© ®¡« áâ¨ { ¢ë¯ãáª­¨ª¨ ¯¥¤ £®£¨ç¥áª¨å
¢ã§®¢ ¨ ¯®çâ¨ ¢á¥ § á«ã¦¥­­ë¥ ãç¨â¥«ï ¢ íâ®¬ à¥£¨®­¥ â ª¦¥ ®ª®­ç¨«¨
¯¥¤¢ã§ë, ¨ íâ  ª àâ¨­ª  å à ªâ¥à­  ¤«ï ¡®«ìè¨­áâ¢  à®áá¨©áª¨å à¥£¨®-
­®¢.

�âàãªâãà  £«®¡ «ì­®£® äã­¤¨à®¢ ­¨ï à §¢®à ç¨¢ ¥âáï ¯® 6 ¡ §®¢ë¬
ãç¥¡­ë¬ ¯à¥¤¬¥â ¬ áª¢®§­®£® å à ªâ¥à  (¢ â¥ç¥­¨¥ ¢á¥å «¥â ®¡ãç¥­¨ï):
¬ â¥¬ â¨ç¥áª¨©  ­ «¨§,  «£¥¡à , £¥®¬¥âà¨ï,  «£®à¨â¬¨ª , áâ®å áâ¨ª , í«¥-
¬¥­â à­ ï ¬ â¥¬ â¨ª , ª®â®àë¥ ¯à®¤®«¦ îâ ¨ ã£«ã¡«ïîâ 7 á®¤¥à¦ â¥«ì-
­ëå «¨­¨© èª®«ì­®© ¬ â¥¬ â¨ª¨. �àã£®© áà¥§ áâàãªâãàë ®¡à §ãîâ 3 á«®ï
äã­¤¨à®¢ ­¨ï:

{ ¯à®ä¥áá¨®­ «ì­ë© (I{III á¥¬¥áâàë), ¯à¥¤­ §­ ç¥­­ë© ¤«ï ä®à¬¨à®-
¢ ­¨ï ¡«¨¦ ©è¥£® ¢¨¤®¢®£® ®¡®¡é¥­¨ï ¬¥â®¤®¬ ­ £«ï¤­®£® ¬®¤¥«¨à®¢ -
­¨ï ¡ §®¢ëå ãç¥¡­ëå í«¥¬¥­â®¢ èª®«ì­®© ¬ â¥¬ â¨ª¨. �¥«® ¢ â®¬, çâ® ¢
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§ ¢¨á¨¬®áâ¨ ®â â®£®, ¢ ª ª®© ¬¥à¥ ãá¢®¥­¨¥ ¯®­ïâ¨ï ã¤®¢«¥â¢®àï¥â ªà¨â¥-
à¨ï¬, ®¯à¥¤¥«ïîâáï ãà®¢­¨ ¥£® ãá¢®¥­¨ï ¯á¨å®«®£¨ �.�. �®£®ï¢«¥­áª¨©,
�.�. �¥­ç¨­áª ï, �.�. � à¤ ª®¢ à §«¨ç îâ ç¥âëà¥ ãà®¢­ï ãá¢®¥­¨ï.
� ª ¯à ¢¨«®, ¢ èª®«ì­®© ¬ â¥¬ â¨ª¥ ®á¢®¥­¨¥ ¯®­ïâ¨ï ¤®¢®¤¨âáï ¤® ¢â®-
à®£® ãà®¢­ï (â® ¥áâì á®®¡é ¥âáï ­  ýãà®¢­¥ ¤ ­­ëåþ ¢ ®â«¨ç¨¥ ®â ýãà®¢­ï
§­ ­¨©þ), ¨ § ¤ ç  ¢ëáè¥© èª®«ë § ª«îç ¥âáï ¢ â®¬, çâ®¡ë ¤®áâ¨£­ãâì
ýãà®¢­ï §­ ­¨©þ ¢ à §«¨ç­ëå ¢¨¤®¢ëå ¯à®ï¢«¥­ (IV{VI á¥¬¥áâàë), ¯à¥¤-
­ §­ ç¥­­ë© ¤«ï ®á¢®¥­¨ï £«ã¡®ª®£® â¥®à¥â¨ç¥áª®£® ®¡®¡é¥­¨ïå à®¤®¢®£®
¯®­ïâ¨ï;

{ äã­¤¨à®¢ ­¨ï (III{VI á¥¬¥áâàë). �â®â ¯ãâì á®£« áã¥âáï á â¥®à¨¥©
�.�. � ¢ë¤®¢ , ª®â®àë© § ¬¥â¨«, çâ® ý¯¥à¥å®¤ ­¥ª®â®à®£® ®¡ê¥ªâ  ¢
ä®à¬ã ¬®¤¥«¨ ¯®§¢®«ï¥â ®¡­ àã¦¨âì ¢ ­¥¬ â ª¨¥ á¢®©áâ¢ , ª®â®àë¥ ­¥
¯à®ï¢«ïîâáï ¯à¨ ­¥¯®áà¥¤áâ¢¥­­®¬ ®¯¥à¨à®¢ ­¨¨þ, ¨ ¢ë¤¥«¨âì âà¨ ¤ã
â¥®à¥â¨ç¥áª®£® ®¡®¡é¥­¨ï (¢­ãâà¥­­¨© ¯« ­ ¤¥©áâ¢¨©, à¥ä«¥ªá¨ï, â¥®à¥-
â¨ç¥áª®¥ ®¡®¡é¥­¨¥). �á­®¢ã â¥®à¥â¨ç¥áª®£® ®¡®¡é¥­¨ï á®áâ ¢«ï¥â ¢á¥-
®¡é ï (áãé¥áâ¢¥­­ ï) á¢ï§ì, ¢ëáâã¯ îé ï ¢ à®«¨ £¥­¥â¨ç¥áª®© ¨áå®¤­®©
®á­®¢ë ¤«ï ¢á¥å ç áâ­ëå ¯à®ï¢«¥­¨©;

{ â¥å­®«®£¨ç¥áª¨© (VII{X á¥¬¥áâàë), ¯à¥¤­ §­ ç¥­­ë© ¤«ï ®á¢®¥­¨ï
â¥å­®«®£¨ç¥áª¨å ¯à¨¥¬®¢ ¯à®ä¥áá¨®­ «ì­®© ¤¥ïâ¥«ì­®áâ¨ ¨ ¬¥â®¤¨ç¥á-
ª®£® ®¡®á­®¢ ­¨ï ®¡ãç¥­¨ï ¬ â¥¬ â¨ª¥.

� ¦¤ë© ãç¥¡­ë© ¯à¥¤¬¥â ¯à¥¤¯®« £ ¥â à §¢¥àâë¢ ­¨¥ ¬¥â®¤¨ª®-
¨áâ®à¨ç¥áª®£® ®á­ é¥­¨ï (1 ç á ¤®¯®«­¨â¥«ì­® ­  ª ¦¤ë¥ 10 «¥ªæ¨®­-
­ëå ç á®¢) ¡ §®¢ëå ãç¥¡­ëå í«¥¬¥­â®¢: £¥­¥§¨á, ¯¥àá®­ «¨¨, ¯à¨ª« ¤­ë¥
¨ í¢à¨áâ¨ç¥áª¨¥ § ¤ ç¨, ¢ à¨ â¨¢­®áâì  ­ «¨§ , á¡®à ¨  ­ «¨§ ¤ ­­ëå,
¯®¨áª ¨­â¥£à â¨¢­ëå §­ ­¨©, ã¬¥­¨©,  «£®à¨â¬®¢, ¨¤¥© ¨ ¯à®æ¥¤ãà, ¤¥ï-
â¥«ì­®áâì ¢ ãá«®¢¨ïå ®£à ­¨ç¥­¨ï áà¥¤áâ¢ ¨ â.¯.

�âã¤¥­âë, ®¡ãç ¢è¨¥áï ¯® ¯à®£à ¬¬¥ á ¯à¨¬¥­¥­¨¥¬ â¥å­®«®£¨¨ äã­-
¤¨à®¢ ­¨ï, ®â«¨ç îâáï ¡®«¥¥ ¢ëá®ª¨¬ ãà®¢­¥¬ à §¢¨â¨ï ¬ â¥¬ â¨ç¥áª¨å
á¯®á®¡­®áâ¥© ­¥®¡å®¤¨¬ëå ¤«ï ãá¯¥è­®© ¤¥ïâ¥«ì­®áâ¨ ãç¨â¥«ï ¬ â¥¬ -
â¨ª¨,   â ª¦¥ ¡®«¥¥ ¢ëá®ª¨¬ ¯à®£­®§®¬ ãá¯¥è­®áâ¨ ¢ ¯à®ä¥áá¨®­ «ì­®©
¤¥ïâ¥«ì­®áâ¨;
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� 175-«¥â¨î á® ¤­ï à®¦¤¥­¨ï
ç«¥­ -ª®àà¥á¯®­¤¥­â  �¬¯¥à â®àáª®©
� ­ªâ-�¥â¥à¡ãà£áª®©  ª ¤¥¬¨¨ ­ ãª,

¯à®ä¥áá®à  �®áª®¢áª®£® ã­¨¢¥àá¨â¥â ,
á¥«ìáª®£® ãç¨â¥«ï ¨ ¯à®á¢¥â¨â¥«ï

�¥à£¥ï �«¥ªá ­¤à®¢¨ç  � ç¨­áª®£®
� �à¥âìïª®¢áª®© £ «¥à¥¥ åà ­¨âáï ª àâ¨­  ý�áâ­ë© áç¥âþ § ¬¥ç â¥«ì-

­®£® àãááª®£® åã¤®¦­¨ª  �¨ª®« ï �¥âà®¢¨ç  �®£¤ ­®¢ -�¥«ìáª®£® (1868{
1945), ãç¥­¨ª  � ç¨­áª®£®, ­  ª®â®à®© ªà¥áâìï­áª¨¥ ¤¥â¨ ­ ¯àï¦¥­­®
¨éãâ ¢ ã¬¥ à¥è¥­¨¥ ¯à¨¬¥à 

102 + 112 + 122 + 132 + 142

365
.

�â®â ­¥®¡ëç­ë© ¤«ï ãç¥­¨ª®¢ âà¥åª« áá­®© á¥«ìáª®© èª®«ë ¯à¨¬¥à
¬®¦­® à¥è¨âì ¡ëáâà®, ¥á«¨ ¤®£ ¤ âìáï, çâ® áã¬¬  ª¢ ¤à â®¢ âà¥å ¯®á«¥-
¤®¢ â¥«ì­ëå ç¨á¥« à ¢­  áã¬¬¥ ª¢ ¤à â®¢ á«¥¤ãîé¨å §  ­¨¬¨ ¤¢ãå ç¨á¥«:
102 + 112 + 122 = 132 + 142 = 365.

�¬ï �.�. � ç¨­áª®£® ¢ ¨áâ®à¨¨ ®â¥ç¥áâ¢¥­­®© èª®«ë ª®­æ  XIX ¢.
§ ­¨¬ ¥â ®á®¡®¥ ¬¥áâ®. � ¥£® à ¡®â å ®âà ¦¥­ë £« ¢­¥©è¨¥ ¢®¯à®áë á®-
§¤ ­¨ï ¨ ®à£ ­¨§ æ¨¨  ¢â®àáª®© á¥«ìáª®© èª®«ë, ®á­®¢ ­­®© ­  á¥¬¥©­ëå
¨ ­ æ¨®­ «ì­ëå âà ¤¨æ¨ïå àãááª®£® ­ à®¤ .

�.�. � ç¨­áª¨© ­¥ â®«ìª® áâ ¢¨« ¢®¯à®á ® ­ æ¨®­ «ì­®© èª®«¥ ¢ àãá-
áª®© ¯¥¤ £®£¨ç¥áª®© «¨â¥à âãà¥, ­® ¨ à¥è « ¥£® ­¥áª®«ìª® ¨­ ç¥, ç¥¬ ¢á¥
®áâ «ì­ë¥ ¯¥¤ £®£¨.

�£® ¢§£«ï¤ë ­  à®«ì ­ à®¤­®© èª®«ë ªà¥áâìï­áª®© á¥¬ì¨ ¢ ®¡à §®¢ -
­¨¨ ¨ ¢®á¯¨â ­¨¨ ¤¥à¥¢¥­áª¨å ¤¥â¥©,   â ª¦¥ «¨ç­ë© ®¯ëâ à ¡®âë ¯à¨-
¢¥«¨ ª ã¡¥¦¤¥­¨î, çâ® á¥«ìáª ï èª®«  �®áá¨¨ ¨§ ç¨áâ® ãç¥¡­®£® § ¢¥-
¤¥­¨ï áâ «  ¢®á¯¨â â¥«ì­ë¬ ¨ à §¢¨« áì ¢ ®á®¡ë© â¨¯ èª®«ë, ­¥ ¨¬¥î-
é¥£®  ­ «®£  ¢ § ¯ ¤­®¥¢à®¯¥©áª¨å áâà ­ å. �­ ¯¥à¢ë© á®§¤ « á¥«ìáªãî
èª®«ã, ®â¢¥ç îéãî ¨­â¥à¥á ¬ ­ à®¤ . � èª®«¥ �.�. � ç¨­áª®£® æ à¨« 
 â¬®áä¥à  ¤àã¦­®© á¥¬ì¨, á®åà ­¨¢è¥© ¤ãå®¢­®-­à ¢áâ¢¥­­ë¥ âà ¤¨æ¨¨
¨ ®¯ëâ ¦¨§­¨ á¥«ìáª®© ®¡é¨­ë. �ñ ãç¥¡­ ï ¯à®£à ¬¬  ¨¬¥«  à¥«¨£¨-
®§­ãî ¨ åã¤®¦¥áâ¢¥­­®-íáâ¥â¨ç¥áªãî ­ ¯à ¢«¥­­®áâì,   ¢®á¯¨â â¥«ì­ ï
á¨áâ¥¬  ®á­®¢ë¢ « áì ­  ¨¤¥ « å ¯à ¢®á« ¢¨ï, £à ¦¤ ­áâ¢¥­­®áâ¨ ¨ ­ -
à®¤­®áâ¨.
�à âª¨© ¡¨®£à ä¨ç¥áª¨© ®ç¥àª

�¥à£¥© �«¥ªá ­¤à®¢¨ç � ç¨­áª¨© à®¤¨«áï 10 ¨î­ï 1833 £. ¢ à®¤®¢®¬
¯®¬¥áâì¥ � â¥¢® �¥«ìáª®£® ã¥§¤  �¬®«¥­áª®© £ã¡¥à­¨¨ (®­ ¡ë« ¯«¥¬ï­­¨-
ª®¬ ¨§¢¥áâ­®£® ¯®íâ  �¢£¥­¨ï � à âë­áª®£®).

� æ¥­âà¥ ãá ¤ì¡ë | ¡®«ìè®© £®á¯®¤áª¨© ¤®¬ á ª®«®­­ ¬¨. �®ªàã£
à áª¨­ã«áï ¯ àª á ¢¥ª®¢ë¬¨ ¤¥à¥¢ìï¬¨ à §«¨ç­ëå ¯®à®¤ ¨ ¡¥à¥§®¢®©  «-
«¥¥©. �¥§¤¥ ®ç¥­ì ¬­®£® æ¢¥â®¢. � ç¨­áª¨¥ ã¢«¥ª «¨áì ¬ã§ëª®©, ¯®í§¨¥©
¨ æ¢¥â®¢®¤áâ¢®¬. �­¨ áç¨â «¨áì á ¬ë¬¨ ®¡à §®¢ ­­ë¬¨ ¨ ªã«ìâãà­ë¬¨
«î¤ì¬¨ ¢ ã¥§¤¥. � ¨å ¤®¬¥ ¢áâà¥ç «¨áì ¨§¢¥áâ­ë¥ ¯®íâë, åã¤®¦­¨ª¨ ¨
¬ã§ëª ­âë.

� â ª®¬ ®ªàã¦¥­¨¨ à®á �¥à£¥© � ç¨­áª¨©. �¥ã¤¨¢¨â¥«ì­®, çâ® ®­ á
¤¥âáª¨å «¥â ¯®«î¡¨« àãááªãî ¯à¨à®¤ã, ¯®í§¨î, ¬ã§ëªã. � ®­, ¨ ¥£® ¡à â
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�®­áâ ­â¨­ | ¢ ¡ã¤ãé¥¬ à¥ªâ®à �¥âà®¢áª®© (­ë­¥ �¨¬¨àï§¥¢áª®©)  ª -
¤¥¬¨¨ | á ¤¥âáâ¢  ã¢«¥ª «¨áì ¡®â ­¨ª®©, ®¡  áâ «¨ ãç¥­ë¬¨-¡®â ­¨ª ¬¨.

� 1849 £. �¥à£¥© � ç¨­áª¨© ¯®áâã¯ ¥â ­  ¬¥¤¨æ¨­áª¨© ä ªã«ìâ¥â �®á-
ª®¢áª®£® ã­¨¢¥àá¨â¥â , ¢ 1850 £. ¯¥à¥¢®¤¨âáï ­  ¥áâ¥áâ¢¥­­ë© ä ªã«ìâ¥â
¨ ¢ 1853 £. ¡«¥áâïé¥ ¥£® § ª ­ç¨¢ ¥â. �®á«¥ ®ª®­ç ­¨ï ã­¨¢¥àá¨â¥â  ®­
­¥¤®«£® á«ã¦¨« ¢ �àå¨¢¥ ¨­®áâà ­­ëå ¤¥«, § ­¨¬ «áï ®¡é¥áâ¢¥­­®© ¤¥ï-
â¥«ì­®áâìî.

� 1856 £. �¥à£¥© � ç¨­áª¨© ã¥§¦ ¥â §  £à ­¨æã, £¤¥ ¯à®¤®«¦ ¥â ãç¥¡ã
¢ ¨§¢¥áâ­ëå ã­¨¢¥àá¨â¥â å �¥à¬ ­¨¨.

�® ¢à¥¬ï ¯ãâ¥è¥áâ¢¨ï ¯® �¥«ì£¨¨, �¢¥©æ à¨¨, �â «¨¨, �à ­æ¨¨, ¨§ã-
ç « ¢®¯à®áë ­ à®¤­®£® ®¡à §®¢ ­¨ï, ¢ ç áâ­®áâ¨ ¯¥¤ £®£¨ç¥áª®¥ ­ á«¥¤¨¥
�.�. �¥áâ «®ææ¨.

�®«¥¥ ¯®¤à®¡­® � ç¨­áª¨© §­ ª®¬¨âáï á ¤¥ïâ¥«ì­®áâìî ­¥¬¥æª®£® ¯¥-
¤ £®£  ¯à®ä¥áá®à  �¥­áª®£® ã­¨¢¥àá¨â¥â  �. �â®ï (1815{1885), ®á­®¢ â¥«ï
­¥áª®«ìª¨å ãç¥¡­ëå § ¢¥¤¥­¨©, ¢ ç áâ­®áâ¨, ­ à®¤­®© èª®«ë ¨ ¯¥¤ £®£¨-
ç¥áª®© á¥¬¨­ à¨¨. ý�­áâ¨âãâ �â®ï ¢ �¥­¥þ | ¯¥à¢ ï áâ âìï � ç¨­áª®£®
­  â¥¬ã ¯¥¤ £®£¨ª¨.

�§ãç¨¢ á« ¡ë¥ ¨ á¨«ì­ë¥ áâ®à®­ë ¯¥¤ £®£¨ª¨ �. �â®ï, �.�. � ç¨­-
áª¨© § ¤ ¥âáï ¢®¯à®á®¬, ¤® ª ª®© áâ¥¯¥­¨ ¢®á¯¨â ­¨¥ ¤®«¦­® ¡ëâì ­ æ¨®-
­ «ì­® ¨ á®¢à¥¬¥­­®, ¤® ª ª®© áâ¥¯¥­¨ ¢ ­¥¬ ¤®«¦¥­ ¡ëâì à §¢¨â ®¡é¥-
ç¥«®¢¥ç¥áª¨© í«¥¬¥­â. �­ ¯à¨å®¤¨â ª ¢ë¢®¤ã, çâ® ý¢áïª ï ¨­¤¨¢¨¤ã «ì-
­®áâì ¨¬¥¥â ¯®«­®¥ ¯à ¢® ­  á ¬®¡ëâ­®¥ à §¢¨â¨¥þ ¨ ý¯®¤¢¥¤¥­¨¥ ¢á¥å
«¨ç­®áâ¥© ¯®¤ ­¥¨§¬¥­­ë© ãà®¢¥­ì | ­¥áâ¥à¯¨¬®¥ ­ á¨«¨¥þ. �¤¨­áâ¢¥­-
­ë© ­à ¢áâ¢¥­­ë© á¯®á®¡ ®£à ­¨ç¥­¨ï «¨ç­®áâ¨ ¥áâì á ¬®®£à ­¨ç¥­¨¥, ¨
¥¬ã ­ã¦­® ãç¨âì ¤¥â¥© ¤«ï ¨å ¡« £  ¨ ¡« £  ®¡é¥áâ¢ . �¬¥­­® íâ¨ ¨¤¥¨
�.�. � ç¨­áª®£® áâ «¨ ¢¯®á«¥¤áâ¢¨¨ ¥£® £« ¢­®© ¯¥¤ £®£¨ç¥áª®© ª®­æ¥¯-
æ¨¥© ¢ � â¥¢áª®© èª®«¥.

� 1859 £. �.�. � ç¨­áª¨© ¢®§¢à é ¥âáï ¢ �®áª¢ã. � íâ®¬ ¦¥ £®¤ã ®­
§ é¨é ¥â ¬ £¨áâ¥àáªãî ¤¨áá¥àâ æ¨î ­  â¥¬ã ý� ¤¢¨¦¥­¨¨ ¢ëáè¨å à á-
â¥­¨©þ ¨ ¯®«ãç ¥â ª ä¥¤àã ä¨§¨®«®£¨¨ à áâ¥­¨© ¢ �®áª®¢áª®¬ ã­¨¢¥à-
á¨â¥â¥. � 1866 £. §  á®ç¨­¥­¨¥ ý� ­¥ª®â®àëå å¨¬¨ç¥áª¨å ¯à¥¢à é¥­¨ïå
à áâ¨â¥«ì­ëå âª ­¥©þ ¥¬ã ¡ë«  ¯à¨áã¦¤¥­  ãç¥­ ï áâ¥¯¥­ì ¤®ªâ®à  ¡®-
â ­¨ª¨.

� íâ¨ ¦¥ £®¤ë �.�. � ç¨­áª¨© ¯¥à¥¢¥« ­  àãááª¨© ï§ëª á®ç¨­¥­¨¥
 ­£«¨©áª®£® ãç¥­®£® � à«ì§  � à¢¨­  ý� ¯à®¨áå®¦¤¥­¨¨ ¢¨¤®¢þ ¨ ¤àã-
£¨¥. �® ª®­æ  ¦¨§­¨ ®­ ­¥ ®áâ ¢«ï« ¯®¢á¥¤­¥¢­ãî à ¡®âã ãç¥­®£®-
¥áâ¥áâ¢®¨á¯ëâ â¥«ï: ¨§ãç « ª«¨¬ â áà¥¤­¥© ¯®«®áë �®áá¨¨, §  çâ® ¡ë«
ãâ¢¥à¦¤¥­ �¬¯¥à â®àáª®©  ª ¤¥¬¨¥© ­ ãª ª®àà¥á¯®­¤¥­â®¬ �« ¢­®© ä¨-
§¨ç¥áª®© ®¡á¥à¢ â®à¨¨ á ¢ë¤ ç¥© á¢¨¤¥â¥«ìáâ¢  (1898), á®áâ ¢«ï« £¥à¡ à¨¨
¤¨ª®à áâãé¨å à áâ¥­¨©, á«®¢ àì ¡®â ­¨ç¥áª¨å ¨ §®®«®£¨ç¥áª¨å â¥à¬¨­®¢
­  âà¥å ï§ëª å.

�à¥ªà á­ë© ¯¥¤ £®£,  ªâ¨¢­¥©è¨© ãç áâ­¨ª ã­¨¢¥àá¨â¥âáª®© ¦¨§­¨ ¨
£®àïç¨© § é¨â­¨ª ¨­â¥à¥á®¢ áâã¤¥­â®¢, � ç¨­áª¨© ¢á¥£¤  ¯®«ì§®¢ «áï ®£-
à®¬­ë¬  ¢â®à¨â¥â®¬. �­ ¡ë« ç«¥­®¬ ¯®¯¥ç¨â¥«ìáª®£® ª®¬¨â¥â  ® ¡¥¤­ëå
áâã¤¥­â å, ¥£® ¨§¡¨à «¨ áã¤ì¥© ã­¨¢¥àá¨â¥âáª®£® áã¤ , ®­ ®ª §ë¢ « ¬ â¥-
à¨ «ì­ãî ¯®¬®éì ¡¥¤­ë¬, ®á®¡¥­­® ®¤ à¥­­ë¬ áâã¤¥­â ¬. � ç¨­ ï á 1861
£.  ¤êî­ªâë �¥à£¥© �«¥ªá ­¤à®¢¨ç ¨ ¥£® ¡à â �®­áâ ­â¨­ �«¥ªá ­¤à®¢¨ç
� ç¨­áª¨¥ ý¨§êï¢¨«¨ ¦¥« ­¨¥ ¦¥àâ¢®¢ âì ¥¦¥£®¤­® ¨§ á¢®¥£® ¦ «®¢ ­ìï
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ª ¦¤ë© ¯® 500 àã¡. á¥à¥¡à®¬ ­  ®â¯à ¢«¥­¨¥ §  £à ­¨æã ¤«ï ãá®¢¥àè¥­áâ-
¢®¢ ­¨ï ¢ ¬ â¥¬ â¨ç¥áª¨å ¨ ¥áâ¥áâ¢¥­­ëå ­ ãª å ¬®«®¤ëå «î¤¥© ¯® ­ -
§­ ç¥­¨î ¥áâ¥áâ¢¥­­®£® ä ªã«ìâ¥â þ. �  íâ¨ áà¥¤áâ¢  ¢ 1862 £. ¡ë« ª®-
¬ ­¤¨à®¢ ­ §  £à ­¨æã ¡ã¤ãé¨© ¨§¢¥áâ­ë© ä¨§¨ª �«¥ªá ­¤à �à¨£®àì¥¢¨ç
�â®«¥â®¢ (1839{1896).

� íâ® ¢à¥¬ï ¢ �®áª¢¥ ¯à®æ¢¥â «¨ à §«¨ç­ë¥ «¨â¥à âãà­ë¥ á «®­ë.
� ¤®¬¥ �¨ª®« ï � á¨«ì¥¢¨ç  �ãèª®¢  | ¤à ¬ âãà£ , ¯®íâ  ¨ ¦ãà­ -
«¨áâ  | á®¡¨à «®áì ¢ëáè¥¥  à¨áâ®ªà â¨ç¥áª®¥ ¨ ¨­â¥««¨£¥­â­®¥ ®¡é¥áâ¢®
�®áª¢ë. �ë¢ «¨ §¤¥áì �¥¢ �¨ª®« ¥¢¨ç �®«áâ®© ¨ �¢ ­ �¥à£¥¥¢¨ç �ãà£¥-
­¥¢, ¯®íâ �îâç¥¢, ¤àã£ �ãèª¨­  �.�. � ¥¢áª¨© ¨ ¬­®£¨¥ ¤àã£¨¥ ¯¨á â¥«¨,
¬ã§ëª ­âë, ª®¬¯®§¨â®àë ¨ ®¡é¥áâ¢¥­­ë¥ ¤¥ïâ¥«¨. � áâë¬ ¯®á¥â¨â¥«¥¬
íâ®£® á «®­  ¡ë« ¢ ­ ç «¥ 60-å £®¤®¢ ¨ �.�. � ç¨­áª¨©. �¤¥áì ®­ ¯®§­ -
ª®¬¨«áï ¨ á¤àã¦¨«áï á �.�. �®«áâë¬.

� íâ¨ ¦¥ £®¤ë «¨â¥à âãà­ë© á «®­ ¡ë« á®§¤ ­ ¨ ¢ ¤®¬¥ � ç¨­áª¨å ­ 
� «®© �¬¨âà®¢ª¥. �¤¥áì å®§ï¨­ ¤®¬  á¡«¨§¨«áï á ¡à âìï¬¨ �ªá ª®¢ë¬¨,
á¥¬ì¥© �.�. �¤®¥¢áª®£®, ¨áâ®à¨ª®¬ �.�. �¥àì¥ ¨ ¤à. �ë¢ « ¨ �¥¢ �®«á-
â®©. �®«áâ®£® ¨ � ç¨­áª®£® ¢ â® ¢à¥¬ï ¢®«­®¢ «¨ ¯à®¡«¥¬ë ­ à®¤­®£®
¯à®á¢¥é¥­¨ï. � á ¬¨ ¯à®¤®«¦ «¨áì ¨å ¡¥á¥¤ë ®¡ ®à£ ­¨§ æ¨¨, áâàãªâãà¥
¨ ¬¥â®¤¨ª¥ ¯à¥¯®¤ ¢ ­¨ï ¢ ­ à®¤­ëå èª®« å.

� áâë¬ ¯®á¥â¨â¥«¥¬ á «®­  � ç¨­áª¨å ¡ë« â ª¦¥ �¥âà �«ì¨ç � ©ª®¢-
áª¨©. � ­¨å § ¢ï§ « áì ¡®«ìè ï ¤àã¦¡ , ª®â®à ï ¯à®¤®«¦ « áì ¬­®£® «¥â.
�¥à£¥© �«¥ªá ­¤à®¢¨ç ã¢«¥ª «áï ¬ã§ëª®©, ¯¨á « à®¬ ­áë ¨ ¯à¥ªà á­®
§­ « ¯¥á¥­­ë© ä®«ìª«®à à®¤­®£® ªà ï; íâ® ¢«¥ª«® ª ­¥¬ã �¥âà  �«ì¨ç .
� ¬¥â¨¬, çâ® «¨¡à¥ââ® ¤«ï ®¯¥à � ©ª®¢áª®£® ý� ­¤à £®à þ ¨ ý� ©¬®­¤
�î««¨©þ ­ ¯¨á « �¥à£¥© � ç¨­áª¨©.

� 60-¥ ££. XIX ¢. ¢ à®áá¨©áª®© ®¡é¥áâ¢¥­­®© ¦¨§­¨ ¯à®¨§®è«¨ ¢ ¦­ë¥
¯¥à¥¬¥­ë. � ®¡« áâ¨ ­ à®¤­®£® ®¡à §®¢ ­¨ï ¯¥à¥¬¥­ë ¯à¨¢¥«¨ ª â®¬ã, çâ®
¨­¨æ¨ â¨¢  ¨ àãª®¢®¤ïé ï à®«ì íâ¨¬ ¯à®æ¥áá®¬ ¯¥à¥è«  ¢ àãª¨ á ¬®£®
®¡é¥áâ¢ . �¤­ ª®, ¨§-§  ­ àãè¥­¨© �áâ ¢  ¢ á®¢¥â¥ ã­¨¢¥àá¨â¥â  ¯à®-
¨§®è¥« à áª®« (1866). � ç «¨áì à¥¯à¥áá¨¨ ¯à®â¨¢ ¬®«®¤ëå ¯à®ä¥áá®à®¢,
çâ® ¯à¨¢¥«®, ¯® á¢¨¤¥â¥«ìáâ¢ã �.�. �«îç¥¢áª®£®, ª ª®««¥ªâ¨¢­®© ®âáâ ¢ª¥
«ãçè¨å ¯à¥¯®¤ ¢ â¥«¥© ã­¨¢¥àá¨â¥â . �¤­¨¬ ¨§ ¯à®ä¥áá®à®¢, ¯®¤ ¢è¨å
¢ ®âáâ ¢ªã, ¡ë« �.�. � ç¨­áª¨©. �î¡®¢ì ª ­ à®¤ã ¨ ¦¥« ­¨¥ ¢¨¤¥âì £à -
¬®â­ë¬ à®áá¨©áª®£® ªà¥áâìï­¨­  ï¢¨«¨áì ®¤­®© ¨§ ¯à¨ç¨­, ¯®á«ã¦¨¢è¨å
®á­®¢ ­¨¥¬ ¤«ï ãå®¤  � ç¨­áª®£® ¨§ ã­¨¢¥àá¨â¥â . �­ áâ « áªà®¬­ë¬
á¥«ìáª¨¬ ãç¨â¥«¥¬. �â® á®¢¯ «® á® ¢à¥¬¥­¥¬ ýå®¦¤¥­¨ï ¢ ­ à®¤þ à §­®-
ç¨­­®© ¨ ¤¢®àï­áª®© ¨­â¥««¨£¥­æ¨¨.

� íâ®£® ¢à¥¬¥­¨ ®­ ¢¥áì ®â¤ ¥âáï èª®«¥. �¥«ìáª®© èª®«¥, ¤¥à¥¢¥­áª¨¬
à¥¡ïâ¨èª ¬, ®â¤ « ®­ ¨ á¢®¥ á®áâ®ï­¨¥, ¨ ¢à¥¬ï, ¨ í­¥à£¨î. �ª®«  áâ « 
¥£® ¤®¬®¬; ¤¥â¨ | ¥£® á¥¬ì¥©. � ¡®«ìè¨¬ ¢­¨¬ ­¨¥¬ ¨ «î¡®¢ìî á«¥¤¨«
®­ §  ª ¦¤ë¬ ãç¥­¨ª®¬, §  ¥£® ¨­¤¨¢¨¤ã «ì­ë¬¨ ­ ª«®­­®áâï¬¨ ¨ á¯®-
á®¡­®áâï¬¨. � à¥¤ª¨¥ ç áë ¤®áã£  ®­ ¯¨è¥â áâ âì¨ ý�§ § ¯¨á®ª á¥«ìáª®£®
ãç¨â¥«ïþ (ý�ãááª¨© �¥áâ­¨ªþ, 1888{1889) ¨ ¤àã£¨¥, á®áâ ¢¨¢è¨¥ á¡®à­¨ª
ý�¥«ìáª ï èª®« þ[2]. � 1891 £. ®­ ¢ë¯ãáª ¥â á¡®à­¨ª § ¤ ç ¤«ï ãáâ­®£®
áç¥â  ý1001 § ¤ ç  ¤«ï ã¬áâ¢¥­­®£® áç¥â þ [1] | ¯®á®¡¨¥ ¤«ï ãç¨â¥«¥©
á¥«ìáª¨å èª®«. � 1893 £. ¢á«¥¤áâ¢¨¥ ¯«®å®£® á®áâ®ï­¨ï §¤®à®¢ìï � ç¨­-
áª¨© ¯à¥ªà é ¥â ¯¥¤ £®£¨ç¥áªãî ¤¥ïâ¥«ì­®áâì. �  ¤®áã£¥ ®­ § ­¨¬ ¥âáï
¨­®£¤  «¨â¥à âãà­ë¬ âàã¤®¬: ®­ ¯¨á « á¥à¨¨ áâ â¥© ý�à¨ä¬¥â¨ç¥áª¨¥
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§ ¡ ¢ëþ [3] ¨ ý�¥®¬¥âà¨ç¥áª¨¥ § ¡ ¢ëþ [4], ¯®¬¥é¥­­ë¥ ¢ ¦ãà­ «¥ ý� -
à®¤­®¥®¡à §®¢ ­¨¥þ.

�¬¥à � ç¨­áª¨© 2 ¬ ï 1902 £.

�.�. � ç¨­áª¨© ®¡ ®¡ãç¥­¨¨ ¨ ¢®á¯¨â ­¨¨ ¢ á¥«ìáª®©
èª®«¥

� ®á­®¢¥ ¥£® èª®«ë «¥¦ «¨ á¥¬¥©­®¥ ¢®á¯¨â ­¨¥, âà ¤¨æ¨¨ àãááª®©
­ à®¤­®© ¦¨§­¨ ¨ ¥ñ ¯à ¢®á« ¢­ë¥ ãáâ®¨. �®á«¥ 6{7 «¥â ãç¨â¥«ìáâ¢ 
�.�. � ç¨­áª¨© ¯à¨è¥« ª ¢ë¢®¤ã, çâ® à®¤¨â¥«¨-ªà¥áâìï­¥ ®â¤ ¢ «¨ à¥-
¡¥­ª  ¢ èª®«ã ­¥ â®«ìª® ¤«ï ®¡ãç¥­¨ï £à ¬®â¥ ¨ áç¥âã,   ¯®â®¬ã, çâ® ¡ë«¨
ã¢¥à¥­ë, çâ® èª®«  § «®¦¨â ¢ à¥¡¥­ª¥ åà¨áâ¨ ­áªãî ®á­®¢ã: ¢ ­ à®¤­®¬
¯®­¨¬ ­¨¨ íâ® ¨¤¥ « ç¥«®¢¥ª  á ¯à¨áãé¨¬¨ ¥¬ã ­ æ¨®­ «ì­ë¬¨ ç¥àâ ¬¨
| â¥¯«®â®© ¨ á¥à¤¥ç­®áâìî ®â­®è¥­¨©, ­à ¢áâ¢¥­­®áâìî, ¡¥áª®àëáâ¨¥¬,
£à ¦¤ ­áâ¢¥­­®áâìî, ¯ âà¨®â¨§¬®¬ ¨ ¯à ¢®á« ¢­®© ¢¥à®©.

�.�. � ç¨­áª¨© ¢¨¤¥«, çâ® 90% á¥«ìáª¨å ãç¥­¨ª®¢ á¥¢¥à®-§ ¯ ¤­®£®
ªà ï ­¥ ¬®£ãâ å®¤¨âì ¢ èª®«ã ª ¦¤ë© ¤¥­ì,   ¢ë­ã¦¤¥­ë ¦¨âì ¢ ­¥© ¨§-§ 
®â¤ «¥­­®áâ¨ ®â ¤®¬ . �«ï â ª¨å ¤¥â¥© � ç¨­áª¨© ¯®áâà®¨« ­®¢®¥ §¤ ­¨¥
èª®«ë á ®¡é¥¦¨â¨¥¬, á ª®¬­ â ¬¨ ¤«ï ãç¨â¥«¥©, ®¡ãáâà®¨« ¢ ­¥© ¢á¥ â ª,
ª ª ¢ «ãçè¥© ªà¥áâìï­áª®© á¥¬ì¥. � ¦¥ ¢­¥è­¨© ¢¨¤ èª®«ë ­ ¯®¬¨­ «
ªà¥áâìï­áª¨© ¤¢®à § ¡®â«¨¢®£® å®§ï¨­ : ç¨áâë© ¤¢®à, ®£®à®¤, æ¢¥â­¨ª,
¢ëá®ª®¥ ªà¥áâìï­áª®¥ §¤ ­¨¥ á ¡®«ìè®© â¥àà á®©, ¢ â¥¯«®¥ ¢à¥¬ï ã¢¨â®©
¤¨ª¨¬ ¢¨­®£à ¤®¬. �­ãâà¨ èª®«ë ¯à®áâ®à­ë¥ ª« áá­ë¥ ª®¬­ âë, ãªà -
è¥­­ë¥ ª àâ¨­ ¬¨ �.�. �®£¤ ­®¢ {�¥«ìáª®£® ¨ �.�. � á­¥æ®¢ , ä®â®-
£à ä¨ï¬¨, à¨áã­ª ¬¨ ãç¥­¨ª®¢. � ª®¬­ â¥ ¤«ï àãª®¤¥«¨ï ¡ë«  ¡®«ìè ï
ª®««¥ªæ¨ï àãááª¨å ¢ëè¨âëå ¯®«®â¥­¥æ, ¨§¤¥«¨© ­ à®¤­ëå ¯à®¬ëá«®¢. �
¯à ¢®© ç áâ¨ §¤ ­¨ï ­ ¤áâà®¥­ ¢â®à®© íâ ¦ ¤«ï ¯¥¢ç¥áª®© ¨ åã¤®¦¥áâ¢¥­-
­®© ¬ áâ¥àáª¨å, £¤¥ ®¤­  ¨§ áâ¥­ § áâ¥ª«¥­ ,   ¢ ­¥© | ¢ëå®¤ ­  ¡ «ª®­,
á ª®â®à®£® ®âªàë¢ «áï ¯à¥ªà á­ë© ¢¨¤.

�¥áì ¤¥­ì � ç¨­áª¨© ¢¬¥áâ¥ á ãç¨â¥«ï¬¨ ¯à®¢®¤¨« áà¥¤¨ ¤¥â¥©: ãç¨«,
®¡¥¤ «, ®â¤ëå «, âàã¤¨«áï, ¨£à «, ¬®«¨«áï. �á®¡¥­­®áâì à ¡®âë èª®«ë
á ®¡é¥¦¨â¨¥¬ âà¥¡®¢ «  ®â ­¥£® ¨ ®á®¡¥­­®© ¯®áâ ­®¢ª¨ ãç¥¡­®-¢®á¯¨â -
â¥«ì­®£® ¯à®æ¥áá , ¯®íâ®¬ã áâ «¨ ­¥®¡å®¤¨¬ë ¢¥ç¥à­¨¥ § ­ïâ¨ï ¨ à áè¨-
à¥­¨¥ ¯à®£à ¬¬. �à¥âì ¥£® ãç¥­¨ª®¢ ¡ë«¨ á¨à®â ¬¨, çâ® ­¥ ¯®§¢®«ï«®
§ ªàë¢ âì èª®«ã ­  «¥â®, ¨ ®­  à ¡®â «  ªàã£«ë© £®¤,   íâ® ¡ë«  ¥éñ
®¤­  ¢®§¬®¦­®áâì £®â®¢¨âì ®¤ à¥­­ëå ¤¥â¥© ª ¡ã¤ãé¥© ¯à®ä¥áá¨¨, ¢ ¯¥à-
¢ãî ®ç¥à¥¤ì ãç¨â¥«ï, ¦¨¢®¯¨áæ , á¢ïé¥­­¨ª .

� ®â¢¥â ­  ¯à¨£« è¥­¨¥ §­ ª®¬®£® ¯à¨¥å âì ­  î£ ®â¤®å­ãâì, ¯®ªã-
¯ âìáï ¢ ¬®à¥, � ç¨­áª¨© ¯¨á «: ý� ¬ ®ç¥­ì å®à®è® ¨§¢¥áâ­®, çâ® ã ¬¥­ï
­¥â ­¨ á¢®¡®¤­®£® ¤­ï, ­¨ «¨è­¥© ª®¯¥©ª¨. �  èª®«ì­®¥ ¤¥«® ï âà çã
¡®«¥¥, ç¥¬ á¢®¨ ¤®å®¤ë, á«¥¤®¢ â¥«ì­®, ¯®¤¢¥à£ âì ®¯ á­®áâ¨ ¡ã¤ãé­®áâì
¬­®£¨å èª®«ì­¨ª®¢ ¨ âà â¨âì çâ®-«¨¡® ­  á¥¡ï ¡ë«® ¡ë ¯à®áâ® ¯à¥áâã¯-
«¥­¨¥¬. �¥â®¬ ã ¬¥­ï ­  àãª å ¯ïâì èª®«ì­ëå ãç¨â¥«¥©, ¤¢®¥ î­®è¥©,
£®â®¢ïé¨åáï ¢ ãç¨â¥«ï, ¯ïâì ¦¨¢®¯¨áæ¥¢ ¨ â.¤. | ¢á¥£® 20 ç¥«®¢¥ª. �ë
áª ¦¥â¥, çâ® ¢á¥¬ã íâ®¬ã ­ à®¤ã á ¬ ¡®£ ¢¥«¥« «¥â®¬ ®â¤ëå âì < . . . > �®
íâ® ­¥ â ª: â®«ìª® ¯®áâ®ï­­ë¬ âàã¤®¬ ¢ëà ¡ âë¢ îâáï «î¤¨, ¨ ¢ íâ®¬
âàã¤¥ ­¥®¡å®¤¨¬ë àãª®¢®¤¨â¥«¨, ¯à¨¬¥à. � ª¨¥ âãâ ¬®àáª¨¥ ªã¯ ­¨ï!þ
[5,á.3].

� èª®«¥ á ®¡é¥¦¨â¨¥¬ ãá¨«¨¢ «®áì ¢®á¯¨â â¥«ì­®¥ ¢«¨ï­¨¥ èª®«ë,
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áâ « ¢®§¬®¦¥­ ¨­¤¨¢¨¤ã «ì­ë© ¯®¤å®¤ ¢ ¢®á¯¨â ­¨¨ ãç¥­¨ª®¢. �¨ç-
­®áâì à¥¡¥­ª  à áªàë¢ « áì ¢ ®¡áâ ­®¢ª¥ ¢­¨¬ ­¨ï, á¥à¤¥ç­®áâ¨, ¤®¡à®âë
á® áâ®à®­ë ¢á¥å á®âàã¤­¨ª®¢ èª®«ë. �¥à£¥© �«¥ªá ­¤à®¢¨ç áç¨â « áã-
é¥áâ¢¥­­ë¬ ­¥¤®áâ âª®¬ ¢ ¢®á¯¨â ­¨¨ ªà¥áâìï­áª¨å ¤¥â¥© ®âáãâáâ¢¨¥ £ã-
¬ ­­®£® ®â­®è¥­¨ï ª ­¨¬ ®ªàã¦ îé¨å. �®á¯¨âë¢ « ¤¥â¥©, ãç¨â¥«¥©,
à®¤¨â¥«¥©-ªà¥áâìï­ ¨ ¯à¨¬¥à ¢ëá®ª®­à ¢áâ¢¥­­®© «¨ç­®áâ¨ �.�. � ç¨­-
áª®£®. � ¯¥à¢ãî ®ç¥à¥¤ì ®­ ¡ë« ®¯¥ªã­®¬, ¢®á¯¨â â¥«¥¬, ®âæ®¬, ¤«ï ª®-
â®à®£® ¢á¥ à ¢­ë ¨ «î¡¨¬ë,   ¯®â®¬ ã¦¥ ãç¨â¥«¥¬.

�¥â¨ ¡®«¥§­¥­­ë¥ ¨ á ä¨§¨ç¥áª¨¬¨ ­¥¤®áâ âª ¬¨ (£®à¡ã­ë ¨ § ¨ª¨) ­¥
®éãé «¨ á¢®¥© ­¥¯®«­®æ¥­­®áâ¨. �¥¤ £®£ áâ à «áï ®¡ãç¨âì ¨å â ª¨¬ à¥-
¬¥á« ¬ ¨ á¯¥æ¨ «ì­®áâï¬, ª®â®àë¥ ¯®¬®£«¨ ¡ë ¨¬ ¦¨âì ¨ à ¡®â âì áà¥¤¨
§¤®à®¢ëå «î¤¥©. �.�. � ç¨­áª¨© «¥ç¨« § ¨ª ­¨¥ ã ¤¥â¥© áà¥¤áâ¢ ¬¨ ­ -
à®¤­®© «®£®¯¥¤¨¨, ¤ ¢è¥© ¯®«®¦¨â¥«ì­ë¥ à¥§ã«ìâ âë ¢ ãá«®¢¨ïå á¥«ìáª®©
èª®«ë. �ï¤®¬ á® èª®«®© ¡ë«  ¯®áâà®¥­  ¡®«ì­¨æ , £¤¥ §  ¡®«ì­ë¬¨ ãå -
¦¨¢ «  á¥áâà  �¥à£¥ï �«¥ªá ­¤à®¢¨ç , ®­ á ¬ ¨ ¢à ç. � ¡®â  ¢à ç  ®¯« -
ç¨¢ « áì ¨§ áà¥¤áâ¢ �.�. � ç¨­áª®£®. �ç¥­¨ª¨ ¯à¨å®¤¨«¨ ¨£à âì á ¢ë§¤®-
à ¢«¨¢ îé¨¬¨, ç¨â «¨ ¨¬ ª­¨£¨. � èª®«¥ áâ àè¨¥ ¤¥â¨ ¤®¯®«­¨â¥«ì­®
§ ­¨¬ «¨áì á ®âáâ îé¨¬¨, ¨£à «¨ á ¬« ¤è¨¬¨, ®¯¥ª «¨ ¨å ¢ ¯®å®¤ å, ¯®-
¬®£ «¨ ­®¢¨çª ¬ ®á¢®¨âìáï á ãá«®¢¨ï¬¨ ¦¨§­¨ ¢ èª®«¥. � ¡®â  ¤¥â¥©
¤àã£ ® ¤àã£¥, ¯® ¬­¥­¨î ¯¥¤ £®£ , ¯à¨®¡à¥â¥­­ ï ¢ á¥¬ì¥ ¨ à §¢¨¢ ¥¬ ï
¢ èª®«¥, ¯à®ï¢«ï« áì ¢® ¢á¥¬ ¨ á®¯à®¢®¦¤ « áì ¨§ã¬¨â¥«ì­ë¬ â¥à¯¥­¨¥¬
¨ ã¬¥­¨¥¬ ®¡à é âìáï á ¤¥âì¬¨ ¬« ¤è¥£® ¢®§à áâ .

� 70{80-å ££. èª®«  á¥«  � â¥¢® ¡ë«  âà¥å-ç¥âëà¥å£®¤¨ç­®©. �¡ãç -
«®áì ¢ ­¥© ¥¦¥£®¤­® 70{75 ãç é¨åáï. � â¥¬ ®­  ¡ë«  ¯à¥®¡à §®¢ ­  ¢
èª®«ã ¯®¢ëè¥­­®£® â¨¯  á ¯ïâ¨-è¥áâ¨«¥â­¨¬ ®¡à §®¢ ­¨¥¬. � â® ¢à¥¬ï ¢
­¥© ¨§ãç «¨áì á«¥¤ãîé¨¥ ¤¨áæ¨¯«¨­ë: àãááª¨© ï§ëª, «¨â¥à âãà ,  à¨ä-
¬¥â¨ª  á í«¥¬¥­â ¬¨ £¥®¤¥§¨¨ ¨ ç¥àç¥­¨ï, ä¨§¨ª , ¥áâ¥áâ¢®§­ ­¨¥, ®â¥-
ç¥áâ¢¥­­ ï ¨áâ®à¨ï, á« ¢ï­áª¨© ï§ëª ¨ § ª®­ �®¦¨©. �«ï ®¤ à¥­­ëå
¤¥â¥© ¡ë«¨ ¢¢¥¤¥­ë ªãàáë à¨á®¢ ­¨ï, ¬ã§ëª¨ ¨ ¯¥­¨ï,   ¢¯®á«¥¤áâ¢¨¨ |
ªãàá ¯¥¤ £®£¨ª¨ ¤«ï ¡ã¤ãé¨å ãç¨â¥«¥© â ª ­ §ë¢ ¥¬ëå ýèª®« £à ¬®âëþ.
�ç¥­ì ¬­®£¨¥ ¨§ ¥£® ãç¥­¨ª®¢ ¢ ¤ «ì­¥©è¥¬ § ª®­ç¨«¨ ¯¥¤ £®£¨ç¥áª¨¥
ãç¨«¨é , á¥¬¨­ à¨¨ ¨ áâ «¨ ­ à®¤­ë¬¨ ãç¨â¥«ï¬¨.

� å®¤ïáì ¢ èª®«¥ ­¥®â«ãç­®, �¥à£¥© �«¥ªá ­¤à®¢¨ç ¨§ãç « ª ¦¤®£®
ãç¥­¨ª : ¥£® á¯®á®¡­®áâ¨, å à ªâ¥à, â¥¬¯¥à ¬¥­â ¨ ­ ª«®­­®áâ¨. � ®á®-
¡ë¬ ¢­¨¬ ­¨¥¬ ®â­®á¨«áï ®­ ª ¬®«®¤ë¬ ¤ à®¢ ­¨ï¬, ¨ ¢áïª®¥ ¯à®ï¢«¥­¨¥
â « ­â  § ¬¥ç « ¨ áâ ¢¨« â ª®£® ãç¥­¨ª  ¢ ãá«®¢¨ï, ¯à¨ ª®â®àëå íâ¨ ¤ à®-
¢ ­¨ï ¬®£«¨ ¡ë à §¢¨¢ âìáï. � ª, ¢ á¢®¥¬ ãç¥­¨ª¥ �®«¥ �®£¤ ­®¢¥ � ç¨­-
áª¨© ¢ëï¢¨« â « ­â åã¤®¦­¨ª . �« £®¤ àï § ¡®â ¬ ãç¨â¥«ï �®«ï áâ «
¢¯®á«¥¤áâ¢¨¨ ¨§¢¥áâ­ë¬ åã¤®¦­¨ª®¬ �®£¤ ­®¢ë¬{�¥«ìáª¨¬. � áâ âì¥
ý�§ § ¯¨á®ª á¥«ìáª®£® ãç¨â¥«ïþ (�¥«ìáª ï èª®« ) �.�. � ç¨­áª¨© ¯à¥¤« -
£ ¥â ­¥áª®«ìª® ¯à¨¥¬®¢ à ¡®âë á ãç¥­¨ª ¬¨, á¯®á®¡­ë¬¨ ª ¦¨¢®¯¨á¨ (ãá¨-
«¥­­®¥ ¢­¨¬ ­¨¥ «î¤¥©, ®¡à §®¢ ­­ëå ¨ ¤®áâ â®ç­ëå, ª á¥«ìáª¨¬ èª®« ¬,
à §¬­®¦¥­¨¥ ¨ ãá®¢¥àè¥­áâ¢®¢ ­¨¥ ¨ª®­®¯¨á­ëå èª®«, çâ®¡ë ®­¨ ãç¨«¨
­¥ ®¤­®¬ã ¨ª®­®¯¨á­®¬ã à¥¬¥á«ã, ­® ¨ à¨á®¢ ­¨î á £¨¯á  ¨ á ­ âãàë ¨ â.
¤.; â ª¨¥ èª®«ë ¤ «¨ ¡ë ¢¥à­ë© ªãá®ª å«¥¡  ¨ á ¬ë¬ áªà®¬­ë¬ â « ­-
â ¬ ¨ á®§¤ «¨ áà¥¤ã, ¢ ª®¥© ¬®£«¨ ¡ë ®¡®§­ ç¨âìáï ¨ ®ªà¥¯­ãâì â « ­âë
¢ëáè¥£® ¯®àï¤ª ). � ¬¥â¨¬, çâ® ¢ èª®«ì­®© åã¤®¦¥áâ¢¥­­®© ¬ áâ¥àáª®©
� ç¨­áª¨© á ¬ ¯à®¢®¤¨« § ­ïâ¨ï ¯® ¦¨¢®¯¨á¨, ç¥àç¥­¨î ¨ à¨á®¢ ­¨î. �
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¤®¬¥ � ç¨­áª¨å ¤«ï �®£¤ ­®¢ {�¥«ìáª®£® ¡ë«  ãáâà®¥­  ¬ áâ¥àáª ï. � -
â¥¢áª ï èª®« , ¥ñ ãç¥­¨ª¨ ¨ ãç¨â¥«ï, ¡ë«¨ § ¯¥ç â«¥­ë ­  ¥£® ¨§¢¥áâ­ëå
¯®«®â­ å: ý� ¤¢¥à¥© èª®«ëþ, ý�áâ­ë© áç¥âþ, ý�®ç¨­¥­¨¥þ, ý�®¢¨çª¨þ ¨
¤à.

�¥à¥§ ¬­®£® «¥â åã¤®¦­¨ª ¢á¯®¬¨­ «: ý� , < . . . > �¥à£¥© �«¥ªá ­-
¤à®¢¨ç | ¡®£ âë© ç¥«®¢¥ª, ¢« ¤¥«¥æ ¡®«ìè®£® ¯®¬¥áâìï ¨ ¢ â® ¦¥ ¢à¥¬ï
ãç¥­ë©, ¯à®ä¥áá®à ¡®â ­¨ª¨. �­ § ª®«®â¨« ç áâì ¤®¬  ¨ ¦¨¢¥â ®ç¥­ì
áªà®¬­®. �  á¢®© áç¥â ¢ëáâà®¨« èª®«ã ¨, ®âª § ¢è¨áì ®â ª àì¥àë, ¯«®â­®
§ á¥« ¢ ¤¥à¥¢­¥, ¯®á¢ïâ¨« á¥¡ï ¤¥«ã ­ à®¤­®£® ®¡à §®¢ ­¨ï. �§ â ª¨å, ª ª
ï, ¡¥§¤®¬­¨ª®¢ ®­ á®¡à « ®¡¨â â¥«¥© ¤«ï á¢®¥£® ®¡é¥¦¨â¨ïþ [6, á. 182{
183]. �­®£¨¥ ¨§ â â¥¢áª¨å ãç¥­¨ª®¢ ¢ ¤ «ì­¥©è¥¬ ®ª®­ç¨«¨ à¨á®¢ «ì­ë¥,
â¨¯®£à äáª¨¥, ä¥«ì¤è¥àáª¨¥ ¨ ¤àã£¨¥ ãç¥¡­ë¥ § ¢¥¤¥­¨ï.

� èª®«¥ � ç¨­áª®£® ¢á¥ ¡ë«® ­¥®¡ëç­®. �à®ª¨ à®¤­®© ¯à¨à®¤ë § -
ç áâãî ¯à®¢®¤¨«¨áì ­  «¥á­®© «ã¦ ©ª¥, ¢ ¯®«¥ ¨«¨ â¥¯«¨æ¥. �¥á­®© ¨
®á¥­ìî ãç¥­¨ª¨ à ¡®â «¨ ¢ èª®«ì­®¬ ®£®à®¤¥, á ¤ã ¨«¨ ­  ¯ á¥ª¥, à §-
¢®¤¨«¨ æ¢¥âë. � èª®«¥ ¬ «ìç¨ª¨ ãç¨«¨áì áâ®«ïà­®¬ã ¨ ¯¥à¥¯«¥â­®¬ã
à¥¬¥á«ã.

�®«ìè®¥ ¢­¨¬ ­¨¥ ®¡à é «®áì ­  ¬ã§ëªã ¨ ¯¥­¨¥. �«ï íâ®© æ¥«¨ ¡ë« 
ªã¯«¥­  ä¨á£ à¬®­¨ï. � ­ïâ¨ï §¤¥áì ¢¥«¨ �¥à£¥© �«¥ªá ­¤à®¢¨ç ¨ ¥£®
á¥áâà  � à¢ à  �«¥ªá ­¤à®¢­ .

�®«ìè¨­áâ¢® ãç¥­¨ª®¢ ¯®á¥é «¨ § ­ïâ¨ï å®à . �®à ¡ë« ¬­®£®£®«®-
áë¬ ¨ ¯à¥ªà á­® ¨á¯®«­ï« á ¬ë¥ à §­ë¥ ¯¥á­¨. �¥à£¥© �«¥ªá ­¤à®¢¨ç
ã¢«¥ª «áï ¬ã§ëª®© çà¥§¢ëç ©­® | ­¥¤ à®¬ ã ­¥£® ¡ë«  ¡®«ìè ï ¤àã¦¡ 
á �¥âà®¬ �«ì¨ç¥¬ � ©ª®¢áª¨¬, ª®â®à ï ¯à®¤®«¦ « áì ¬­®£® «¥â.

ý�ë á¯à è¨¢ ¥â¥, | ¯¨á « �¥âà �«ì¨ç � ç¨­áª®¬ã ¢ 1881£., | ¯®¬­î
«¨ ï � á? �¥ â®«ìª® ¯®¬­î, ­® ç áâ® ¤ã¬ î ® � á; «î¡«î ¯à¨¯®¬¨­ âì
¯à¨ïâ­ë¥ ¢¥ç¥à , ª®â®àë¥ ¯à®¢®¤¨« ã � á ¢ � è¥© ã¤®¡­®© ª¢ àâ¨à¥ ­ 
�¬¨âà®¢ª¥, ­¥à¥¤ª® § ¤ã¬ë¢ îáì ­ ¤ áâà ­­®© áã¤ì¡®© � è¥©, áâ®«ì ­¥-
®¦¨¤ ­­® ¯¥à¥­¥áè¥© � á á ã­¨¢¥àá¨â¥âáª®© ª ä¥¤àë ­  áâã« á¥«ìáª®£®
ãç¨â¥«ï, | ­ã, á«®¢®¬, � è ¬¨«ë©, á¢¥â«ë© ®¡à § ¦¨¢ ¢ ¬®¥© ¤ãè¥ ¨
­¨ª®£¤  ­¥ ¨§£« ¤¨âáï ¨§ ¬®¥© ¯ ¬ïâ¨þ [7, á. 163{165].

�®à, ª ª ¨ èª®« , ¡ë« £®à¤®áâìî ªà¥áâìï­ � â¥¢® ¨ ®ªà¥áâ­ëå ¤¥à¥-
¢¥­ì.

�¬¥áâ¥ á ãç¥­¨ª ¬¨ �.�. � ç¨­áª¨© á®¡¨à « ¯¥á­¨ ¨ áª §ª¨ �¬®«¥­-
áª®£® ¨ �¢¥àáª®£® ªà ¥¢, ¨á¯®«ì§®¢ « ¬ â¥à¨ «ë ä®«ìª«®à  ­  ãà®ª å ¨
¢­¥èª®«ì­ëå § ­ïâ¨ïå. �­ §­ ª®¬¨« ãç¥­¨ª®¢ á ¨áâ®à¨¥© ¨ ªã«ìâãà®©
¤à¥¢­¥© �ãááª®© §¥¬«¨, ¢®§à®¦¤ « ã£ á îé¨¥ ­ à®¤­ë¥ à¥¬¥á«  ¨ âà ¤¨-
æ¨¨ (ý�ª®«ì­ë© ¯®å®¤ ¢ �¨«®¢ã ¯ãáâë­ìþ).

�.�. � ç¨­áª¨© ¢¨¤¥« ¢ ®¡à §®¢ ­­®© àãááª®© ¦¥­é¨­¥-¬ â¥à¨ ýåà ­¨-
â¥«ì­¨æã ¤®¡àëå § ¢¥â®¢ ¬¨­ã¢è¥£® ¨ ­®á¨â¥«ì­¨æã ¤®¡àëå ç ï­¨© ¡ã¤ã-
é¥£®þ ¨ ®â¢®¤¨« ¥© £« ¢­ãî à®«ì ¢ á¥¬¥©­®¬ ¢®á¯¨â ­¨¨ ¤¥â¥©, ¢ ¯¥à¥¤ ç¥
¦¨§­¥­­® ­¥®¡å®¤¨¬ëå ­ ¢ëª®¢ ¨ §­ ­¨©. �®íâ®¬ã ®­ ®¤¨­ ¨§ ¯¥à¢ëå ¢
�®áá¨¨ ¢ëáâã¯¨« §  ®¡ãç¥­¨¥ £à ¬®â¥ ªà¥áâìï­áª¨å ¤¥¢®ç¥ª. �â ¢ ¢ 1885£.
¯®¯¥ç¨â¥«¥¬ ¦¥­áª¨å ãç¨«¨é �¥«ìáª®£® ã¥§¤ , � ç¨­áª¨© ¤®¡¨«áï ®âªàë-
â¨ï ¦¥­áª¨å ãç¨«¨é ¢ á¥« å � àå®¢® �®¯â®¢áª®© ¢®«®áâ¨ ¨ �­ ¬¥­áª®¬.

� à®¤­ë© ãç¨â¥«ì � ç¨­áª¨© ­¥ ¬®£ ¯à¨¬¨à¨âìáï á® áâà è­ë¬ ¡¨ç®¬
àãááª®© ¦¨§­¨ | ¯ìï­áâ¢®¬. �£® á®¤¥à¦ â¥«ì­ë¥ áâ âì¨ ¯à®â¨¢ íâ®£® ¯®-
§®à­®£® ï¢«¥­¨ï ¡ë«¨ á ¨­â¥à¥á®¬ ¢áâà¥ç¥­ë ¬­®£¨¬¨ ¯¥à¥¤®¢ë¬¨ «î¤ì¬¨
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�®áá¨¨. �­ áâ « ®¤­¨¬ ¨§ ®à£ ­¨§ â®à®¢ ý�¡é¥áâ¢  âà¥§¢®áâ¨þ, ¨¬ ¦¥ á®-
áâ ¢«¥­ ãáâ ¢ ®¡é¥áâ¢ . �­®£® ¢­¨¬ ­¨ï ®­, ¢ ç áâ­®áâ¨, ã¤¥«ï« ®à£ ­¨§ -
æ¨¨ íâ¨å ®¡é¥áâ¢ ¢ á¢®¥© áâ âì¥ ý�§ § ¯¨á®ª á¥«ìáª®£® ãç¨â¥«ïþ (�¥«ìáª ï
èª®« ), ª®â®àë¥ ¯à¨­¥á«¨ ®§¤®à®¢«¥­¨¥ ¢ á¥«ìáª¨© ªà © ¨ ®ç¥­ì ¯®¢«¨-
ï«¨ ­  á¥«ìáªãî èª®«ã ¢ �®áá¨¨. � á¢ï§¨ á ¢®§à áâ îé¥© ¢ ­ è¥ ¢à¥¬ï
¯à®¡«¥¬®© ¤¥âáª®£®  «ª®£®«¨§¬  íâ  áâ®à®­  ¥£® ¤¥ïâ¥«ì­®áâ¨ ï¢«ï¥âáï
¢¥áì¬   ªâã «ì­®©, çâ® ¢ëá®ª® ®æ¥­¨« ¥éñ ¨ �.�. �®«áâ®©.

� ª, ¢ ¯¨áì¬¥ ®â 9  ¯à¥«ï 1890£. ®­ ¯¨á «: ý�« £®¤ àáâ¢ã©â¥, ¤®à®£®©
�¥à£¥© �«¥ªá ­¤à®¢¨ç, §  ¯¨áì¬® ¨ ¯à¨áë«ªã ¯à¥ªà á­ëå áâ â¥© ¢ è¨å.
�ç¥­ì, ®ç¥­ì à ¤ãîáì ¤¢¨¦¥­¨î, ª®â®à®¥ ¢ë ¯®¤­ï«¨ ¢ íâ®¬ ­ ¯à ¢«¥­¨¨þ
[8, á. 74].

�¥ïâ¥«ì­®áâì � ç¨­áª®£® á®§¤ «  ¥¬ã  ¢â®à¨â¥â ­¥ â®«ìª® áà¥¤¨
ªà¥áâìï­ á¥«  � â¥¢® ¨ ¡«¨§«¥¦ é¨å ¤¥à¥¢¥­ì. �ª®«  � ç¨­áª®£® áâ « 
¨§¢¥áâ­  ¢® ¢á¥© �®áá¨¨, �¥áïâª¨ ãç¨â¥«¥© ¯à¨¥§¦ «¨ ¯®á®¢¥â®¢ âìáï á
�¥à£¥¥¬ �«¥ªá ­¤à®¢¨ç¥¬, ¯®§­ ª®¬¨âìáï á ¥£® ¬¥â®¤ ¬¨ à ¡®âë, ¯®á¬®â-
à¥âì èª®«ã.

�¥¢ �¨ª®« ¥¢¨ç �®«áâ®© £«ã¡®ª® ã¢ ¦ « � ç¨­áª®£® ¨ ®â­®á¨«áï ª
¥£® ¤¥ïâ¥«ì­®áâ¨ ­ à®¤­®£® ãç¨â¥«ï á ¡®«ìè®© á¨¬¯ â¨¥©. � ª, 5  ¯à¥«ï
1877£. ®­ ¯¨á « ¥¬ã: ý. . . ¨áâ¨­­ãî ¨ à¥¤ªãî à ¤®áâì ¬­¥ ¤®áâ ¢¨«® çã¤¥á-
­®¥ ¯¨áì¬® � è¥, ¤®à®£®© �¥à£¥© �«¥ªá ­¤à®¢¨ç. �¨â ï ¥£®, ï ¯¥à¥¦¨¢ «
á¢®¨ áâ àë¥ èª®«ì­ë¥ ¢à¥¬¥­ , ª®â®àë¥ ¢á¥£¤  ®áâ ­ãâáï ®¤­¨¬ ¨§ á ¬ëå
¤®à®£¨å, ¢ ®á®¡¥­­®áâ¨, ç¨áâëå ¢®á¯®¬¨­ ­¨©. �®®¡à ¦ î, ª ª¨å �ë ­ -
¤¥« «¨ ¨ ­ ¤¥« ¥â¥ çã¤¥áþ[9, á. 317{318].

�¥áì¬  á¥àì¥§­ë¥ âà¥¡®¢ ­¨ï �.�. � ç¨­áª¨© ¯à¥¤êï¢«ï« ª ¯®¤£®â®¢ª¥
ãç¨â¥«¥©, ¯à¨à ¢­¨¢ ï ¥¦¥¤­¥¢­ãî ãç¨â¥«ìáªãî ¤¥ïâ¥«ì­®áâì ª ¯®¤¢¨£ã.
�­ áç¨â «, çâ® ãç¨â¥«ì ­ ç «ì­®© èª®«ë ¤®«¦¥­ ã¬¥âì å®à®è® à¨á®¢ âì,
¯¥âì, ¢« ¤¥âì ­¥áª®«ìª¨¬¨ à¥¬¥á« ¬¨, ­ã¦­ë¬¨ ¢ ªà¥áâìï­áª®¬ ¡ëâã. �®
ªà®¬¥ íâ®£®, ãç¨â¥«ì ¤®«¦¥­ «î¡¨âì á¢®¨ âàã¤, ¨ â®«ìª® â®£¤  ¥£® à¥§ã«ì-
â âë ¡ã¤ãâ ®éãâ¨¬ë¬¨. �ç¨âì ­¥ ¤«ï íª§ ¬¥­ ,   ¤«ï ¦¨§­¨ | ®á­®¢-
­®¥ ¤¨¤ ªâ¨ç¥áª®¥ âà¥¡®¢ ­¨¥ �.�. � ç¨­áª®£®. � ª®­ �®¦¨© ®­ ¯®àã-
ç « ¢¥áâ¨ â®«ìª® á¢ïé¥­­¨ªã ¨ ¢ ä®à¬¥ § ¤ãè¥¢­®© ¡¥á¥¤ë, æ¥àª®¢­®-
á« ¢ï­áª¨© ï§ëª ¢¥« á ¬, áç¨â ï, çâ® çâ¥­¨¥ ­  æ¥àª®¢­®-á« ¢ï­áª®¬
ï§ëª¥ | íâ® ¯àï¬®© ¯ãâì ª ®á®§­ ­­®¬ã çâ¥­¨î ­  àãááª®¬ ï§ëª¥, â.¥.
¯ãâì ª ¯à®ç­®© £à ¬®â­®áâ¨. �ëá®ª ï £à ¬®â­®áâì, ¯à®ç­®áâì §­ ­¨©,
ã¬¥­¨© ¨ ­ ¢ëª®¢ ãç¥­¨ª®¢ ®â«¨ç «¨ ¥£® èª®«ã ®â ¤àã£¨å. �â® ¦¥ ª á -
¥âáï ¯à¥¯®¤ ¢ ­¨ï � ª®­  �®¦¨ï ¢ èª®« å �.�. � ç¨­áª®£®, â® ®á­®¢­®¥
¢­¨¬ ­¨¥ ã¤¥«ï«®áì ­¥ áâ®«ìª® á®®¡é¥­¨î ¬ ááë à¥«¨£¨®§­ëå á¢¥¤¥­¨©,
áª®«ìª® ¥£® ­à ¢áâ¢¥­­®¬ã ¨ ¢®á¯¨â â¥«ì­®¬ã §­ ç¥­¨î.

� ®¡ãç¥­¨¨ àãááª®¬ã ï§ëªã �.�. � ç¨­áª¨© ¨á¯®«ì§®¢ « ý�®¢ãî  §-
¡ãªãþ ¨ ý�­¨£ã ¤«ï çâ¥­¨ïþ ��. �®«áâ®£®, ý�®¤­®¥ á«®¢®þ �.�. �è¨­-
áª®£®, ¯à®¨§¢¥¤¥­¨ï ��. �ãèª¨­ , �.�. �ãª®¢áª®£®, �.�. �ªá ª®¢ .

�â§ë¢ ïáì á ¯®å¢ «®© ®¡ ý�§¡ãª¥þ ¨ ý�­¨£¥ ¤«ï çâ¥­¨ïþ, ®­ ¢®áâ®à-
¦¥­­® § ¬¥ç ¥â: ý�¥â ¢ ¬¨à¥ «¨â¥à âãàë, ª®â®à ï ¬®£«  ¡ë ¯®å¢ áâ âìáï
ç¥¬-«¨¡® ¯®¤®¡­ë¬þ [10, á. 212{213].

�á®¡®£® ¢­¨¬ ­¨ï ¢ á¨áâ¥¬¥ ®¡ãç¥­¨ï ¨ ®¡à §®¢ â¥«ì­ëå ¯à®£à ¬¬ �..
� ç¨­áª®£® § á«ã¦¨¢ ¥â ¥£® ­¥ãâ®¬¨¬ ï ¤¥ïâ¥«ì­®áâì ¢ à á¯à®áâà ­¥­¨¨
á¥«ìáª¨å èª®«, £®â®¢¨¢è¨å ã¬¥«ëå §¥¬«¥¤¥«ìæ¥¢ ¯® á¯¥æ¨ «ì­ë¬ ¯à®-
£à ¬¬ ¬ ¯®á«¥ ®ª®­ç ­¨ï ­ ç «ì­®© èª®«ë. � èª®« å ¦¥ � ç¨­áª®£®
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5{6-«¥â­¨¬ ªãàá®¬ ®¡ãç¥­¨ï, £¤¥ ¨¬¥«¨áì áà¥¤áâ¢  á®¤¥à¦ âì à¥¬¥á«¥­-
­ë¥ ª« ááë, ãç¥­¨ª¨ ¯ à ««¥«ì­® á ®¡ãç¥­¨¥¬ âà ¤¨æ¨®­­ë¬ èª®«ì­ë¬
¤¨áæ¨¯«¨­ ¬ ¯à¨®¡à¥â «¨ ¯à®ä¥áá¨î áâ®«ïà , ¯«®â­¨ª , ¯ç¥«®¢®¤ , ªàã-
¦¥¢­¨æë, ¯®àâ­¨å¨.

�ã«ìâãà  ®£®à®¤­¨ç¥áâ¢  ¨ á ¤®¢®¤áâ¢ , à §¢¥¤¥­¨¥ ¨ à ©®­¨à®¢ ­¨¥
­®¢ëå á®àâ®¢ ®¢®é¥© ¨ äàãªâ®¢ ¢ ¯à¨èª®«ì­®¬ á ¤ã ¨ ®£®à®¤¥ ¢ � â¥¢¥
á¯®á®¡áâ¢®¢ «¨ â®¬ã, çâ® ªà¥áâìï­áª¨¥ å®§ï©áâ¢  ¯® ¢á¥© ®ªàã£¥ ¯¥à¥­¨-
¬ «¨ èª®«ì­ë© ®¯ëâ, ¯®íâ®¬ã � ç¨­áª¨© ¯®¢á¥¬¥áâ­® à¥ª®¬¥­¤®¢ « §¥¬-
«¥¤¥«ìç¥áª¨¥ èª®«ë. �­, ªà®¬¥ â®£®, á®¢¥â®¢ « ¯®¤­ïâì ªãáâ à­ãî ¯à®-
¬ëè«¥­­®áâì, ¢¢¥áâ¨ ­®¢ë¥ ®âà á«¨ á¥«ìáª®å®§ï©áâ¢¥­­®£® âàã¤  ¨ ¯à¥¤-
« £ « ¢®§£« ¢¨âì íâ® ¤¢¨¦¥­¨¥ §¥¬áâ¢ã.

�.�. � ç¨­áª¨© ¢¥à¨«, çâ® ¯®áà¥¤áâ¢®¬ ¢®á¯¨â ­¨ï ¨ ®¡à §®¢ ­¨ï
¬®¦­® ¢ë¢¥áâ¨ ­ à®¤ ¨§ ­¨é¥âë ¨ ¡¥á¯à ¢¨ï.

� á«ã£¨ ¯¥¤ £®£ -¯®¤¢¨¦­¨ª  �.�. � ç¨­áª®£® ¢ ¯à®á¢¥é¥­¨¨ ­ à®¤ 
¯à¨§­ ­ë ¢ à¥áªà¨¯â¥ ¨¬¯¥à â®à  �¨ª®« ï �.

� ¡«î¤¥­¨ï §  ªà¥áâìï­áª¨¬¨ ¤¥âì¬¨, «¨ç­ë© ®¯ëâ à ¡®âë ¢ ­ à®¤-
­®© èª®«¥ «¥£«¨ ¢ ®á­®¢ã ¬­®£¨å áâ â¥© � ç¨­áª®£®, ª®â®àë¥ § â¥¬ ¡ë«¨
¢ª«îç¥­ë ¢ ª­¨£ã ¯®¤ ­ §¢ ­¨¥¬ ý�¥«ìáª ï èª®« þ (1891), ï¢¨¢èãîáï
¨â®£®¬ ¥£® ¦¨§­¨ ¨ â¢®àç¥áâ¢ . � � â¥¢® ¯®áâã¯ «¨ ¯¨áì¬  á® ¢á¥å ª®­-
æ®¢ �®áá¨¨ á ¯à®áì¡®© ¯®¤¥«¨âìáï ®¯ëâ®¬ ¨ ¯à¨á« âì ª­¨£ã.

�  íâã à ¡®âã ¯¥¤ £®£ �.�. � ç¨­áª¨© ¢ ®ªâï¡à¥ 1891£. ¡ë« ¨§¡à ­ ¢
ç«¥­ë-ª®àà¥á¯®­¤¥­âë ¯® ®â¤¥«¥­¨î àãááª®£® ï§ëª  ¨ á«®¢¥á­®áâ¨ �¬¯¥-
à â®àáª®© � ­ªâ-�¥â¥à6ãà£áª®© �ª ¤¥¬¨¨ ­ ãª.

�¯ëâ à ¡®âë � â¥¢áª®© á¥«ìáª®© èª®«ë ¯® ¢®á¯¨â ­¨î ã ¤¥â¥© «î¡¢¨ ª
à®¤­®¬ã ªà î, âàã¤®«î¡¨ï, à §¢¨â¨î â¢®àç¥áª¨å á¯®á®¡­®áâ¥© ¢ ¯à®æ¥áá¥
®¡ãç¥­¨ï ­ à®¤­ë¬ à¥¬¥á« ¬ ¨ ªãáâ à­ë¬ ¯à®¬ëá« ¬ ¡ë« ¯à¥¤áâ ¢«¥­
­  �¨¦¥£®à®¤áª®© ïà¬ àª¥ ¨ �á¥¬¨à­®© ¢ëáâ ¢ª¥ ¢ � à¨¦¥ ¢ 1900£., £¤¥
èª®«  ¯®«ãç¨«  §®«®âãî ¬¥¤ «ì.

� áâ®«¨ç­ëå £ §¥â å ¨ ¦ãà­ « å ¢ â® ¢à¥¬ï ¯¥ç â «¨áì ¤¥áïâª¨ áâ â¥©
� ç¨­áª®£® ® ¢®á¯¨â ­¨¨ ¨ ®¡ãç¥­¨¨ ¤¥â¥©. �¢ïâ¥©è¨© á¨­®¤ á¤¥« « � -
ç¨­áª®£® ¯®¯¥ç¨â¥«¥¬ æ¥àª®¢­®-¯à¨å®¤áª¨å èª®« ®ªàã£ , ¨ ¢ 1899£. ¥¬ã
¡ë«  ­ §­ ç¥­  ¯®¦¨§­¥­­ ï ¯¥­á¨ï 3000 àã¡. ¢ £®¤. �á¥ íâ¨ ¤¥­ì£¨ ®­
à áå®¤®¢ « ­  ¯®áâà®©ªã ­®¢ëå èª®« ¨ ¨å á®¤¥à¦ ­¨¥.

�.�. � ç¨­áª¨© áç¨â «, çâ® èª®«  ¤®«¦­  ¢®©â¨ ¢ á¥à¤æ¥ ãç¥­¨ª  ¨
§ ¯®¬­¨âìáï, ¯à¥¦¤¥ ¢á¥£®, ­¥®¡ëç­ë¬¨ ¢¯¥ç â«¥­¨ï¬¨, ¯à §¤­¨ç­ë¬¨
­ áâà®¥­¨ï¬¨, ª®â®àë¥ á®åà ­ïâáï ¢ ¯ ¬ïâ¨ ­  ¢áî ¦¨§­ì. �âáî¤  è«®
¨ ªà á¨¢®¥ ¢­¥è­¥¥ ¨ ¢­ãâà¥­­¥¥ ®ä®à¬«¥­¨¥ èª®«ë ¨ ª« áá®¢. �®¡¨à -
«¨áì ª®««¥ªæ¨¨ à áè¨âëå ¯®«®â¥­¥æ, ¨ª®­ à §«¨ç­®£® ¯¨áì¬ , ­® ®á®¡¥­­®
à §à ¡ âë¢ «¨áì èª®«ì­ë¥ ¯à §¤­¨ª¨ �®¦¤¥áâ¢¥­áª®© ¥«ª¨, �« ¢ï­áª®©
 §¡ãª¨, �¢¥â«®£® �®áªà¥á¥­¨ï ¨ ®ª®­ç ­¨ï íª§ ¬¥­®¢.

�¥à£¥© �«¥ªá ­¤à®¢¨ç ¯® ®ª®­ç ­¨¨ èª®«ì­ëå íª§ ¬¥­®¢ ¯®§¤à ¢«ï«
ãç é¨åáï ¨ £®¢®à¨«, çâ®¡ë ¤¥â¨ ­¥ § ¡ë¢ «¨ èª®«ã, § ¡®â¨«¨áì ® ­¥©,
¯à¨å®¤¨«¨ ¢ èª®«ã ¨ ¡à «¨ ª­¨£¨ ¤«ï çâ¥­¨ï.

�® ¢à¥¬ï ¯à §¤­¨ª  ¢áâà¥ç¨ ¢ë¯ãáª­¨ª®¢ à §­ëå ¯®ª®«¥­¨© ý�  ç¥áâì
èª®«ëþ ã èª®«ì­®£® §­ ¬¥­¨ ¡ë¢è¨¥ ãç¥­¨ª¨ à ááª §ë¢ «¨, ª ª®© ¯ãâì
¢ ¦¨§­¨ ®­¨ ¨§¡à «¨, ç¥¬ ¯®«¥§­ë �®¤¨­¥. �­®£¨¥ ¢ë¯ãáª­¨ª¨ § ­¥á¥­ë
¢ èª®«ì­ãî �­¨£ã �« ¢ë.

� ¬ ¥ 2003£. � â¥¢áª ï áà¥¤­ïï èª®«  â®à¦¥áâ¢¥­­® ®â¬¥â¨«  170-
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«¥â¨¥ á® ¤­ï à®¦¤¥­¨ï ­ à®¤­®£® ãç¨â¥«ï �.�. � ç¨­áª®£®.
�®¢à¥¬¥­­¨ª¨ ¢ëá®ª® ®æ¥­¨«¨ âàã¤ ¯¥¤ £®£ , ­ §¢ ¢ ¥£® ýèª®«ì­ë¬

 ¯®áâ®«®¬ ­  �ãá¨þ (�.�. �ªá ª®¢)
�á¥áâ®à®­­¥ ®¡à §®¢ ­­ë© ãç¥­ë© ¢ëá®ª®© ªã«ìâãàë, ¢ë¤ îé¨©áï ®¡-

é¥áâ¢¥­­ë© ¤¥ïâ¥«ì ¨ ¯¥¤ £®£-â¢®à¥æ ¤® ¯®á«¥¤­¨å ¤­¥© ¦¨§­¨ çãâª® ®â-
ª«¨ª «áï ­  ¦¨¢®âà¥¯¥éãé¨¥ ¯à®¡«¥¬ë á¢®¥£® ¢à¥¬¥­¨. �­ ­¨¥ á®æ¨-
 «ì­ëå ¯à®¡«¥¬ á¥« , ¯®­¨¬ ­¨¥ § ¯à®á®¢ à®¤¨â¥«¥© ¨ ¤¥â¥© ¢ èª®«ì­®¬
¤¥«¥, è¨à®ª®¥ ¨á¯®«ì§®¢ ­¨¥ íáâ¥â¨ç¥áª¨å ¬®¬¥­â®¢ ¢ ¢®á¯¨â ­¨¨, ¢ëá®-
ª ï ¤ãå®¢­®áâì ¨ â¥á­ ï ¯à¥¥¬áâ¢¥­­®áâì á ¯à®è«ë¬ | ¢á¥ íâ® ¤¥« ¥â
®¯ëâ �.�. � ç¨­áª®£® çà¥§¢ëç ©­® ¯«®¤®â¢®à­ë¬ ¤«ï à¥è¥­¨ï ¢®¯à®á  ®
â®¬, ª ª¨¬ ¤®«¦­® ¡ëâì ¢ �®áá¨¨ ­ æ¨®­ «ì­®¥ ¢®á¯¨â ­¨¥.

�­®£®¥ ¨§ ¥£® ®¯ëâ  à ¡®âë ¢ � â¥¢áª®© á¥«ìáª®© èª®«¥ á ®¡é¥¦¨-
â¨¥¬ (¨­â¥à­ â®¬) á®åà ­ï¥âáï ¨ ¢ ­ è¨ ¤­¨, ¤ ¢ ï ¥¤¨­áâ¢¥­­ãî ¢®§-
¬®¦­®áâì ¤¥âï¬ ¨§ ®â¤ «¥­­ëå ¤¥à¥¢¥­ì ¯®«ãç¨âì áà¥¤­¥¥ ®¡à §®¢ ­¨¥,
  ¥£® ¢®á¯¨â â¥«ì­ë¥ ¨¤¥¨ ï¢«ïîâáï ®á­®¢®© á®§¤ ­¨ï £ã¬ ­¨áâ¨ç¥áª¨å
á¨áâ¥¬ ­ è¨å á¥«ìáª¨å èª®«.

� 170-«¥â¨î á® ¤­ï à®¦¤¥­¨ï �.�. � ç¨­áª®£® ¡ë«¨ ®¯ã¡«¨ª®¢ ­ë ¬®¨
¤¢¥ ª­¨£¨ ý�§¡à ­­ë¥ § ¤ ç¨ �.�. � ç¨­áª®£® ¤«ï ã¬áâ¢¥­­®£® áç¥â þ. {
�.: �®áª®¢áª¨© ¯á¨å®«®£®-á®æ¨ «ì­ë© ¨­áâ¨âãâ, 2002, 48 á.; ý�¥«ìáª¨©
ãç¨â¥«ì �.�. � ç¨­áª¨© ¨ ¥£® § ¤ ç¨ ¤«ï ã¬áâ¢¥­­®£® áç¥â þ. { �.: �¨§-
¬ â«¨â, 2003, 112 á. | ¨ àï¤ áâ â¥© (­ ¯à¨¬¥à, � â¥¬ â¨ª  ¢ èª®«¥, ü9,
2005). � íâ¨å à ¡®â å ­ àï¤ã á ­ ãç­®©, ¯¥¤ £®£¨ç¥áª®© ¨ ¯à®á¢¥â¨â¥«ì-
­®© ¤¥ïâ¥«ì­®áâìî �.�. � ç¨­áª®£®, à áá¬®âà¥­ë â ª¦¥ ¥£® § ¤ ç¨ ¤«ï
ã¬áâ¢¥­­®£® áç¥â .

�.�. � ç¨­áª¨© ®¡  à¨ä¬¥â¨ª¥ ¢ ­ ç «ì­®© èª®«¥
�ç¥­¨ª¨ � ç¨­áª®£® ¯à¥ªà á­® §­ «¨  à¨ä¬¥â¨ªã. �­¨ «¥£ª® ¨ ¡ëáâà®

à¥è «¨ á ¬ë¥ à §­ë¥ § ¤ ç¨. �á®¡¥­­® ­à ¢¨«áï ¨¬ ãáâ­ë© áç¥â.
�¡ ®¡ãç¥­¨¨ á¢®¨å ãç¥­¨ª®¢ ãáâ­®¬ã áç¥âã �¥à£¥© �«¥ªá ­¤à®¢¨ç à á-

áª § «, ¢ ç áâ­®áâ¨, ¢ á¢®¥© áâ âì¥ ý� ¬¥âª¨ ® á¥«ìáª®© èª®«¥þ (�¥«ìáª ï
èª®« ).

ý�®áâ®à®­­¨å ¯®á¥â¨â¥«¥©, ¨§à¥¤ª  § £«ï¤ë¢ îé¨å ¢ ¬®î èª®«ã,
¢á¥£® ¡®«¥¥ ¯®à ¦ ¥â ã¬áâ¢¥­­ë© áç¥â ¥¥ ãç¥­¨ª®¢. �  ¡ëáâà®â  ¨ «¥£-
ª®áâì, á ª®â®à®© ®­¨ ¯à®¨§¢®¤ïâ ¢ ã¬¥ ã¬­®¦¥­¨ï ¨ ¤¥«¥­¨ï, ®¡à é îâáï
á ¬¥à ¬¨ ª¢ ¤à â­ë¬¨ ¨ ªã¡¨ç¥áª¨¬¨, á®®¡à ¦ îâ ¤ ­­ë¥ á«®¦­®© § -
¤ ç¨, â® à ¤®áâ­®¥ ®¦¨¢«¥­¨¥, á ª®â®àë¬, ®­¨ ¯à¥¤ îâáï íâ®© ã¬áâ¢¥­­®©
£¨¬­ áâ¨ª¥, ­ ¢®¤ïâ ­  ¬ëá«ì, çâ® ¢ íâ®© èª®«¥ ã¯®âà¥¡«ïîâáï ®á®¡ë¥
ãá®¢¥àè¥­áâ¢®¢ ­­ë¥ ¯à¨¥¬ë ¤«ï ¯à¥¯®¤ ¢ ­¨ï  à¨ä¬¥â¨ª¨, çâ® ï ®¡« -
¤ î ¢ íâ®¬ ®â­®è¥­¨¨ ª ª¨¬-â® ®á®¡ë¬ ¨áªãááâ¢®¬ ¨«¨ á¥ªà¥â®¬.

�¨ç¥£® ­¥ ¬®¦¥â ¡ëâì ®è¨¡®ç­¥© íâ®£® ¢¯¥ç â«¥­¨ï. �®­¥ç­®, â¥¯¥àì ï
¢« ¤¥î ­¥ª®â®àë¬ ­ ¢ëª®¬ ª ã¬áâ¢¥­­®¬ã áç¥âã, ¬®£ã ¨¬¯à®¢¨§¨à®¢ âì
 à¨ä¬¥â¨ç¥áª¨¥ § ¤ ç¨ ¢ â®¬ ¡ëáâà®¬ â¥¬¯¥, ¢ ª®â®à®¬ ®­¨ à¥è îâáï
¬®¨¬¨ ãç¥­¨ª ¬¨. �® ¤® íâ¨å áªà®¬­ëå ã¬¥­¨© ¤®¢¥«¨ ¬¥­ï, ¨«¨, «ãçè¥
áª § âì, ¤®¬ãç¨«¨, á ¬¨ ãç¥­¨ª¨.

�¬¥­­®, ¤®¬ãç¨«¨. �¨ª®£¤  ­¥ § ­¨¬ «áï ï á¯¥æ¨ «ì­®  à¨ä¬¥â¨ª®©,
ã¯à ¦­ïâìáï ¢ ã¬áâ¢¥­­®¬ áç¥â¥ ­¨ª®£¤  ¨ ­¥ ¤ã¬ «. �à¨­ï«áï ï §  ¯à¥-
¯®¤ ¢ ­¨¥ áç¥â  ¢ á¥«ìáª®© èª®«¥, ­¥ ¯®¤®§à¥¢ ï, ­  çâ® ï ¨¤ã.
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�¥ ãá¯¥« ï ¯à¨áâã¯¨âì ª ã¯à ¦­¥­¨ï¬ ¢ ã¬áâ¢¥­­®¬ áç¥â¥, ª®â®àë¥ ¤®
â¥å ¯®à ¢ èª®«¥ ­¥ ¯à ªâ¨ª®¢ «¨áì, ª ª ¢ ­¥© ª ­¨¬ à §¢¨« áì ­ áâ®ïé ï
áâà áâì, ­¥ ®á« ¡¥¢ îé ï ¤® á¨å ¯®à. � à ­­¥£® ãâà  ¨ ¤® ¯®§¤­¥£® ¢¥ç¥à 
áâ «¨ ¬¥­ï ¯à¥á«¥¤®¢ âì â® ®¤­  £àã¯¯  ãç¥­¨ª®¢, â® ¤àã£ ï, â® ¢á¥ ¢¬¥áâ¥,
á âà¥¡®¢ ­¨¥¬ ã¬áâ¢¥­­ëå § ¤ ç. �ç¨â ï íâ¨ ã¯à ¦­¥­¨ï ¯®«¥§­ë¬¨, ï
®â¤ « á¥¡ï ¢ ¨å à á¯®àï¦¥­¨¥. �ç¥­ì áª®à® ®ª § «®áì, çâ® ®­¨ ®¯¥à¥¦ îâ
¬¥­ï, çâ® ¬­¥ ­ã¦­® £®â®¢¨âìáï, á ¬®¬ã ã¯à ¦­ïâìáï. �  ¯ïâ®¬ ¤¥áïâª¥
­¥ª®â®àë¥ ã¬áâ¢¥­­ë¥ á¯®á®¡­®áâ¨ ãâà ç¨¢ îâ á¢®î í« áâ¨ç­®áâì. �â 
¯¥à¢ ï §¨¬  ¡ë«  ¤«ï ¬¥­ï ®ç¥­ì âï¦¥« .

� íâ®¬ã ¢áª®à¥ ¯à¨á®¥¤¨­¨« áì áâà áâì ª ¯¨áì¬¥­­ë¬ ã¯à ¦­¥­¨ï¬ ¢
áç¥â¥. �¥¡ïâ  ¢§¤ã¬ «¨ é¥£®«ïâì ¤àã£ ¯¥à¥¤ ¤àã£®¬ ¡ëáâàë¬ ¨ â®ç­ë¬
ã¬­®¦¥­¨¥¬ ¨ ¤¥«¥­¨¥¬ ­  ¤®áª¥ ¬­®£®§­ ç­ëå ç¨á¥«, ­¥ ¯®¤¤ îé¨åáï
ã¬áâ¢¥­­®¬ã áç¥âã. �ãâ ï ¡ë«® á®¢¥àè¥­­® áâ « ¢ âã¯¨ª. �â¨ ¯à¨¯ ¤ª¨
®¡ëª­®¢¥­­® á«ãç «¨áì ¢¥ç¥à®¬. � è¨ ¢¥ç¥à­¨¥ § ­ïâ¨ï, â¥¯¥àì ¢á¥ ¡®«¥¥
¨ ¡®«¥¥ ¯à¨­¨¬ îé¨¥ å à ªâ¥à ¯à ¢¨«ì­ëå ãà®ª®¢, â®£¤  ¡ë«¨ £®à §¤®
á¢®¡®¤­¥¥, ¤  ¨ â¥¯¥àì, ¢® ¨§¡¥¦ ­¨¥ ãâ®¬«¥­¨ï, ç áâ® ¯à¨å®¤¨âáï ­ àã-
è âì ¨å ®¤­®®¡à §­ë© áâà®©. �¥ç¥à®¬ ¦¥ ¯à®¨áå®¤¨«¨ ¨ á¯¥¢ª¨, ¢ ª®â®-
àëå ãç áâ¢®¢ «¨ ¢á¥ ¬®¨ ¯®¬®é­¨ª¨, ¢á¥ «ãçè¨¥ ãç¥­¨ª¨. � ®áâ ¢ «áï
®¤¨­ á ­¥¯®îé¨¬¨ ãç¥­¨ª ¬¨. �â®£® â®«ìª® ¨ ¦¤ «¨ ¬®¨ ¬ãç¨â¥«¨. � -
§®¬, ¢á¥ ®­¨, ç¥«®¢¥ª âà¨¤æ âì, á®à®ª, ­ ª¨¤ë¢ «¨áì ­  ¬¥­ï á ¤®é¥çª ¬¨:
ý�¥à£¥© �«¥ªá ­¤à®¢¨ç, ¤¥«¥­ì¨æ¥! | �­¥ ­  á®â­¨! | �­¥ ­  ¥¤¨­¨æë!
| �­¥ ­  ¬¨««¨®­ë! | �­¥ ­  âëáïç¨!þ � à¥è¥­¨ï ¯®¤ ¢ «¨áì á â -
ª®î ¡ëáâà®â®©, çâ® ï ¥¤¢  ãá¯¥¢ « ¯¨á âì § ¤ ç¨. �à®¢¥àïâì | ­¨ª ª®©
ä¨§¨ç¥áª®© ¢®§¬®¦­®áâ¨.

�â  ¡¥á¯à¥áâ ­­ ï ãá¨«¥­­ ï ¢®§­ï á æ¨äà ¬¨ ­ £­ «  ­  ¬¥­ï ­ áâ®-
ïé¨©  à¨ä¬¥â¨ç¥áª¨© ª®è¬ à, § £­ «  ¬¥­ï ¢ â¥®à¨î ç¨á¥«, § áâ ¢¨« 
¬¥­ï ­¥®¤­®ªà â­® ®âªàë¢ âì �¬¥à¨ªã, â.¥. ­¥¨§¢¥áâ­ë¥ ¬­¥ â¥®à¥¬ë
�¥à¬  ¨ �©«¥à . . . þ

� íâ®© áâ âì¥ � ç¨­áª¨© ¢ëå®¤¨â §  à ¬ª¨ ãáâ­®£® áç¥â  ¨ ¯à¨¢®¤¨â
àï¤ æ¥­­ëå ­ ¡«î¤¥­¨© ­ ¤ ªà¥áâìï­áª¨¬¨ ¤¥âì¬¨.

ý� áâ®, | ¯¨á « ®­, | § ¤ ¢ « ï á¥¡¥ ¢®¯à®á, ª ª¨¬¨ ®á­®¢­ë¬¨ á¯®-
á®¡­®áâï¬¨ ®¡ãá«®¢«¨¢ ¥âáï â  ­¥®¡ëª­®¢¥­­ ï «®¢ª®áâì ¢ ®¡à é¥­¨¨ á
ç¨á« ¬¨, â®â ¦¨¢®© ¨­â¥à¥á ª æ¨äà ¬ ¨ ª á®ç¥â ­¨ï¬, ª®â®àë¬¨ ®â«¨ç -
îâáï ­ è¨ ªà¥áâìï­áª¨¥ à¥¡ïâ . �¥â á®¬­¥­¨ï, çâ® âãâ §­ ç¨â¥«ì­ãî à®«ì
¨£à ¥â ¨å ã¤¨¢¨â¥«ì­ ï ¯ ¬ïâì. �®, ªà®¬¥ ¯ ¬ïâ¨, âãâ ®ç¥¢¨¤­® ãç áâ-
¢ãîâ ¨ ¤àã£¨¥ á¯®á®¡­®áâ¨: ¢®®¡à ¦¥­¨¥, ¦¨¢® à¨áãîé¥¥ ¯¥à¥¤ ­¨¬¨ á®-
áâ ¢ ç¨á¥« ¨§ ¯¥à¢®­ ç «ì­ëå ¬­®¦¨â¥«¥© ¨ ¨å á®ç¥â ­¨ï, á¯®á®¡­®áâì
á¢ï§ë¢ âì ¢­¥è­¨© ¢¨¤ æ¨äàë á íâ¨¬ á®áâ ¢®¬.þ

�¢®î ¬ëá«ì �¥à£¥© �«¥ªá ­¤à®¢¨ç ¯®¤ªà¥¯«ï¥â á«¥¤ãîé¨¬ ¯à¨¬¥-
à®¬. �®£¤  ®­ á¯à®á¨« ­  ãà®ª¥, áª®«ìª® ¡ã¤¥â 84 · 84, ®¤¨­ ¬ «ìç¨ª
¬£­®¢¥­­® ®â¢¥â¨«: 7056. �®£¤  ãç¨â¥«ì, ¯®à ¦¥­­ë© ¡ëáâà®â®©, á ª®â®-
à®© ¬ «ìç¨ª ­ è¥« ¯à ¢¨«ì­ë© ®â¢¥â, á¯à®á¨« ã ­¥£®, ª ª ®­ íâ® á¤¥« «,
¬ «ìç¨ª ®â¢¥â¨«: ý�  íâ® ª¢ ¤à â­ ï á ¦¥­ìþ. � «ìç¨ª §­ «, çâ® ¢ á -
¦¥­¨ á®¤¥à¦¨âáï á¥¬ì äãâ®¢,   äãâ, ¢ á¢®î ®ç¥à¥¤ì, á®¤¥à¦¨â 12 ¤î©¬®¢.
�­ ç¨â, ¬ «ìç¨ª à¥è¨« § ¤ çã â ª:

84 · 84 = (7 · 12) · (7 · 12) = 49 · 144 = 50 · 144− 144 = 7200− 144 = 7056.

�á¥ à áç¥âë ¬ «ìç¨ª ¯à®¨§¢¥« ¢ ã¬¥ ¬£­®¢¥­­®. �à®é¥ ¯à®¨§¢¥áâ¨ íâ®
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ã¬­®¦¥­¨¥ ­¥¢®§¬®¦­®.
� «¥¥ � ç¨­áª¨© ¯¨á «: ý�®çâ¨ ¢á¥£¤  ã å®à®è¨å áç¥âç¨ª®¢ ®ª §ë¢ -

¥âáï ¨ åã¤®¦¥áâ¢¥­­ ï áâàã­ª . �â®¬ã ®¡áâ®ïâ¥«ìáâ¢ã, ¢¯à®ç¥¬, ®á®¡®£®
§­ ç¥­¨ï ¯à¨¤ ¢ âì ­¥«ì§ï. �à¥áâìï­áª¨¥ ¤¥â¨ â¥¬ ¨ ®â«¨ç îâáï ®â ¤¥-
â¥© ¢ëáè¨å á®á«®¢¨©, çâ® ®¤­®áâ®à®­­¨¥ á¯®á®¡­®áâ¨ ¢áâà¥ç îâáï ã ­¨å
¢¥áì¬  à¥¤ª®. �®â ¨§ ­¨å, ª®â®àë© á¯®á®¡¥­ ª ¯¥­¨î, ­¥¯à¥¬¥­­® ®ª ¦¥âáï
á¯®á®¡­ë¬ ¨ ¯®  à¨ä¬¥â¨ª¥, ¨ ¯® àãááª®¬ã ï§ëªã

�â  á®à §¬¥à­®áâì ¤ à®¢ ­¨© à á¯à®áâà ­ï¥âáï ¤ ¦¥ ­  áä¥àã ­à ¢áâ-
¢¥­­ãî ¨ ¯à¨¤ ¥â íâ¨¬ ¤¥âï¬ ¨å ®á®¡¥­­ãî ¯à¨¢«¥ª â¥«ì­®áâìþ.

�®¢®àï ® ¯à¥¯®¤ ¢ ­¨¨  à¨ä¬¥â¨ª¨ ¢ á¥«ìáª®© èª®«¥, �¥à£¥© �«¥ª-
á ­¤à®¢¨ç ãª § « ­  ¤¢  § ¬¥ç ­¨ï, ¨¬¥îé¨¥ ¯à ªâ¨ç¥áªãî ¢ ¦­®áâì.
ý�¥à¢®¥, | ¯¨á « ®­, | ª á ¥âáï â®£® ¯à¨áâã¯  ª ¯à¥¯®¤ ¢ ­¨î  à¨ä-
¬¥â¨ª¨, ª®â®àë© ¢ëà ¡®â ­ ­¥¬¥æª¨¬¨ ¯¥¤ £®£ ¬¨ ¨ ¯®«ãç¨« ã ­ á ¯à ¢®
£à ¦¤ ­áâ¢ . �á­®¢ ­ ®­ ­  ¤®«£®¢à¥¬¥­­®¬ ¨ ¢á¥áâ®à®­­¥¬ ¨§ãç¥­¨¨ ç¨-
á¥« ¯¥à¢®£® ¤¥áïâª , §  ª®â®àë¬ á«¥¤ã¥â áâ®«ì ¦¥ ªà®¯®â«¨¢®¥ ¨§ãç¥­¨¥
ç¨á¥« ¯¥à¢®© á®â­¨. �à¨¥¬ íâ®â, ¡ëâì ¬®¦¥â, ­¥®¡å®¤¨¬ë©, ª®£¤  ¯à¨áâã-
¯ ¥èì ª ¤¥«ã á ¯ïâ¨«¥â­¨¬¨ ¤¥âì¬¨, ®â§ë¢ ¥âáï çà¥§¢ëç ©­®© ¨áªãááâ-
¢¥­­®áâìî, ª®£¤  ¨¬¥¥èì ¤¥«® á ¤¥âì¬¨ ¢¤¢®¥ áâ àè¨¬¨, ã¦¥ ã¬¥îé¨¬¨
áç¨â âì ¡®«¥¥ áâ , ã¦¥ ¨¬¥îé¨¬¨ ¯à ªâ¨ç¥áª®¥ ¯®­ïâ¨¥ ® ¤¥áïâ¨ç­®© á¨á-
â¥¬¥ ¡« £®¤ àï ¨§¢¥áâ­®¬ã ¨¬ áç¥âã ­  ª®¯¥©ª¨, £à¨¢¥­­¨ª¨ ¨ àã¡«¨. �
â ª®¢® ¡®«ìè¨­áâ¢® ¤¥â¥©, ¯®áâã¯ îé¨å ¢ ­ è¨ á¥«ìáª¨¥ èª®«ë. �¥à¥¤ª®
¯à¨å®¤¨«®áì ¬­¥ ­ ¡«î¤ âì «î¡®¯ëâ­ë© ä ªâ, çâ® ªà¥áâìï­áª¨¥ ¤¥â¨, ­¥
ã¬¥îé¨¥ ­ §ë¢ âì ç¨á¥« ¤ «¥¥ ¤¢ ¤æ â¨, ¯®¤ç á ¨¬¥îâ ïá­®¥ ¯à¥¤áâ ¢«¥-
­¨¥ ® ç¨á« å ¤® áâ  ¨ ¤ «¥¥. �®¤¤¥à¦¨¢ âì á â ª¨¬¨ ¤¥âì¬¨ ä¨ªæ¨î, çâ®
¤ «¥¥ ¤¥¢ïâ¨ | ç¨á¥« ­¥â ¨«¨ çâ® ®­¨ ¨¬ ­¥¨§¢¥áâ­ë, á®¢¥àè¥­­® ­¥¯à ª-
â¨ç­®. � §ã¬¥¥âáï, ¨¬ ¯® ¡®«ìè¥© ç áâ¨ á®¢¥àè¥­­® ¯à®§à ç¥­ «¨èì ¯¥à-
¢ë© ¤¥áïâ®ª, ¨ á®áâ ¢ ç¨á¥« ¯¥à¢®© á®â­¨ ¤®«¦¥­ ¡ëâì ¨¬ à §êïá­¥­ àï¤®¬
ã¯à ¦­¥­¨©. �® ¢ íâ¨å ã¯à ¦­¥­¨ïå ­ã¦­® ¨§¡¥£ âì ¯¥¤ ­â¨ç¥áª®© ¬¥¤-
«¥­­®áâ¨, ¯®áâ®ï­­® ®éã¯ë¢ âì ¤®à®£ã ¢¯¥à¥¤, ¨¬¥ï ¢ ¢¨¤ã ­¥®¡ëª­®¢¥­-
­ãî ¢®á¯à¨¨¬ç¨¢®áâì ª®«¨ç¥áâ¢¥­­®£® á®§¥àæ ­¨ï ¢ ­ è¨å ªà¥áâìï­áª¨å
à¥¡ïâ å. �à¨â®¬ ­¥â ­¨ª ª®© ¯à¨ç¨­ë áªàë¢ âì ®â ­¨å ¢ â¥ç¥­¨¥ ¢á¥£®
¯¥à¢®£® £®¤  áãé¥áâ¢®¢ ­¨¥ âëáïç, ¤¥áïâª®¢ ¨ á®â¥­ âëáïç | ¡¥áª®­¥ç-
­ãî ¯¥àá¯¥ªâ¨¢ã ç¨á¥«, £àã¯¯¨àãîé¨åáï ¯® á¨áâ¥¬¥, ã¦¥ ¨§¢¥áâ­®© ¨¬
¯® ª®¯¥©ª ¬, £à¨¢¥­­¨ª ¬ ¨ àã¡«ï¬. �®­¥ç­®, ­ã¦­® ¨§¡¥£ âì ã¯à ¦-
­¥­¨©, ¯à¥¢ëè îé¨å á¨«ë ãç é¨åáï, á®®¡é¥­¨ï â ª¨å ¬ â¥¬ â¨ç¥áª¨å
¨áâ¨­, ª®â®àë¥ ¬®£ãâ ¡ëâì ¢®á¯à¨­ïâë â®«ìª® ¨å ¯ ¬ïâìî. �® ­¥ ¬¥-
­¥¥ â®£® ­ã¦­® ¨§¡¥£ âì á«¨èª®¬ ¤®«£®£® ¯¥à¥¦¥¢ë¢ ­¨ï ã¦¥ ¨§¢¥áâ­®£®
ãç¥­¨ª ¬: ®­® ¯®à®¦¤ ¥â áªãªã, ®âãç ¥â ¨å ®â ­¥®¡å®¤¨¬ëå ã¬áâ¢¥­­ëå
ãá¨«¨©. �¢®©áâ¢ ¬ ç¨á¥« ¯¥à¢®© á®â­¨ ­¥â ª®­æ . �á«¨ ¡ë ¬ë ¢§¤ã¬ «¨
¨å ¨áç¥à¯ âì ¯à¥¦¤¥, ç¥¬ ¤¢¨­ãâìáï ¤ «¥¥, ¬ë ¡ë ­¨ª®£¤  ­¥ ¤®è«¨ ¤®
¢â®à®©.

�àã£®¥ § ¬¥ç ­¨¥, ¡®«¥¥ ®¡é¥£® á¢®©áâ¢ , á¢®¤¨âáï ª â®¬ã, çâ® ­¨-
çâ®¦­ë¥ §­ ­¨ï, ¯à¨®¡à¥â ¥¬ë¥ ¢ á¥«ìáª®© èª®«¥, â®«ìª® ¨ ¯®«ãç îâ
­¥ª®â®àãî æ¥­ã, ¥á«¨ á®¯àï¦¥­ë á á®®â¢¥âáâ¢ãîé¨¬¨ ã¬¥­¨ï¬¨. � ®¡-
« áâ¨  à¨ä¬¥â¨ª¨ | à §ã¬¥î âãâ ¡ëáâàë© ¨ ¢¥à­ë© áç¥â, ã¬áâ¢¥­­ë©
¨ ¯¨áì¬¥­­ë© | íâ¨å ã¬¥­¨© ¨­áâ¨­ªâ¨¢­® ¤®¡¨¢ îâáï á ¬¨ ãç¥­¨ª¨, ¨
®¡ï§ ­­®áâì ãç¨â¥«ï | ¢áïç¥áª¨ ¯®¬®£ âì ¨å ¯à¨®¡à¥â¥­¨î.

� ç¨­áª¨© ãª § « ¯à¨ íâ®¬ ®á®¡ãî à®«ì ãç¨â¥«ï á¥«ìáª®© èª®«ë ª ª ¢
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á¢ï§¨ á ãª § ­­ë¬¨ ¢ëè¥ ¥£® § ¬¥ç ­¨ï¬¨, â ª ¨ ¢ á¢ï§¨ á ®á®¡¥­­®áâìî
â®£¤ è­¥© àãááª®© á¥«ìáª®© èª®«ë | ¯®áâ®ï­­ë¬ ¯à¨áãâáâ¢¨¥¬ ¢ ­¥©
ãç¥­¨ª®¢. �­ ¯¨á «:

ý�«ï ãá¯¥å  ¤¥« , à §ã¬¥¥âáï, ­ã¦­®, çâ®¡ë ãç¨â¥«ì á¥«ìáª®© èª®«ë
¢« ¤¥« ¯à¨¥¬ ¬¨ ã¬áâ¢¥­­®£® áç¥â  ¨ ¨¬¥« ª ­¥¬ã ¯®àï¤®ç­ë© ­ ¢ëª. �
á®¦ «¥­¨î, §­ ª®¬áâ¢® á íâ¨¬¨ ¯à¨¥¬ ¬¨, íâ®â ­ ¢ëª | ã ­ è¨å ãç¨â¥«¥©
¢áâà¥ç ¥âáï à¥¤ª®. �á®¡¥­­® á« ¡ë ¢ íâ®¬ ®â­®è¥­¨¨ â¥, ª®â®àë¥ ¯à®è«¨
ç¥à¥§ ãç¨â¥«ìáª¨¥ á¥¬¨­ à¨¨. �à ªâ¨ç¥áª®¥ §­ ª®¬áâ¢® á æ¨äà ¬¨, ª ª ¨
á ä®à¬ ¬¨ àãááª®£® ï§ëª , ­¥®¡å®¤¨¬® ãç¨â¥«î, ¤«ï â®£® çâ®¡ë ¯à¨¤ âì
­¥ª®â®à®¥ ®¦¨¢«¥­¨¥ ­¥¨§¡¥¦­ë¬ ¢­¥ª« áá­ë¬ § ­ïâ¨ï¬.

� íâ® ®¯ïâì ¯à¨¢®¤¨â ­ á ª ¨áâ¨­­®© ®æ¥­ª¥ â®£® £à®¬ ¤­®£® ¯à¥¨¬ã-
é¥áâ¢ , ª®â®à®¥ ¤ ¥â àãááª®© èª®«¥ ®¤­  ¨§ á ¬ëå § âàã¤­¨â¥«ì­ëå, ¯®-
¢¨¤¨¬®¬ã, ¥¥ ®á®¡¥­­®áâ¥© | ¯®áâ®ï­­®¥ ¯à¨áãâáâ¢¨¥ ¢ ­¥© ãç¥­¨ª®¢. �â 
®á®¡¥­­®áâì, ª®­¥ç­®, ®âç áâ¨ ®¡ãá«®¢«¨¢ ¥âáï ¯à¨ç¨­ ¬¨ ç¨áâ® ¢­¥è-
­¨¬¨: ­¥¢®§¬®¦­®áâìî ¤«ï ¤¥â¥© ãå®¤¨âì ¤®¬®© ¬¥¦¤ã ª« áá ¬¨. �®
â®«ìª® ®âç áâ¨. �¥§¤¥, £¤¥ ¥áâì ¢­¨¬ â¥«ì­ë© ãç¨â¥«ì, ãç¥­¨ª¨, ¦¨¢ã-
é¨¥ ¢ ¤¢ãå è £ å ®â èª®«ë, â®ç­® â ª ¦¥ ¯à®¢®¤ïâ ¢ ­¥© ¢áî á¢®î ¦¨§­ì.
�â® á®®â¢¥âáâ¢ã¥â ¨ á®¡áâ¢¥­­®¬ã ¨å ¨­áâ¨­ªâã, ¨ á®¢¥àè¥­­® á®§­ â¥«ì-
­®¬ã ¦¥« ­¨î ¨å à®¤¨â¥«¥©. �â¨ à®¤¨â¥«¨ ®â«¨ç­® ¯®­¨¬ îâ, çâ® ¯à¨
ªà âª¨å áà®ª å ãç¥­¨ï, ª®â®àë¬¨ ¯®«ì§ãîâáï ¨å ¤¥â¨, ¤«ï ¤®áâ¨¦¥­¨ï
ª ª®£®-«¨¡® ãá¯¥å  ­ã¦­® ¯®«ì§®¢ âìáï ª ¦¤®© ¬¨­ãâ®©.

� ®­¨ âëáïçã à § ¯à ¢ë. � §¢¥ ¤®¬ , ¢ â¥á­®© ¨ â¥¬­®© ¨§¡¥, ¢®§¬®¦­ë
¤«ï ªà¥áâìï­áª¨å ¤¥â¥© ª ª¨¥-«¨¡® á ¬®áâ®ïâ¥«ì­ë¥ § ­ïâ¨ï? � §¢¥ ¯à¨
ª §¥­­®¬ ª®«¨ç¥áâ¢¥ ãç¥¡­ëå ç á®¢ ¢®§¬®¦­ë ª ª¨¥-«¨¡® à¥§ã«ìâ âë,
ªà®¬¥ ®ä¨æ¨ «ì­®-ã¤®¢«¥â¢®à¨â¥«ì­ëå ®â¢¥â®¢ ­  íª§ ¬¥­ å. �â® ¯®­¨-
¬ îâ â¥, ¤«ï ª®â®àëå á¥«ìáª ï èª®«  á®áâ ¢«ï¥â ­¥ ®â¢«¥ç¥­­ë¥ ¯à¥¤¬¥â
á®çã¢áâ¢¨ï,   ªà®¢­®¥ ¤¥«®, â¥, ª®â®àë¥ ¢¢¥àïîâ ¥© ¢áî ¦¨§­ì á¢®¨å ¤¥â¥©.

�®â ¯®ç¥¬ã ï â¢¥à¤® ¢¥àî ¢ ¡ã¤ãé­®áâì íâ®© ¡¥¤­®©, â¥¬­®©, ¥¤¢  ¢®§-
­¨ª îé¥© á¥«ìáª®© èª®«ë, ®éã¯ìî á®§¤ ¢ ¥¬®© ­  ­ è¨å £« § å ¡¥§£à -
¬®â­ë¬ ­ à®¤®¬þ.

�à¨¥¬ë ãáâ­®£® áç¥â 
�¥«ìáª¨¥ à¥¡ïâ  á ®£à®¬­ë¬ ¦¥« ­¨¥¬ § ­¨¬ «¨áì ãáâ­ë¬ áç¥â®¬, à¥-

è ï ¨­®£¤  ¤®¢®«ì­® á«®¦­ë¥ § ¤ ç¨ ¨ ¯à¨¥¬ë á â ª®© ¡ëáâà®â®©, çâ®
ã¤¨¢«ï«¨ ¨ ¢®áå¨é «¨ ¬­®£¨å ãç¨â¥«¥©, ¯à¨áãâáâ¢®¢ ¢è¨å ­  ãà®ª å � -
ç¨­áª®£®.

� ç¨­áª¨© ¤®áâ¨£ « ¨§ã¬¨â¥«ì­ëå à¥§ã«ìâ â®¢ ¢ ãáâ­®¬ áç¥â¥, ¢¬¥áâ¥ á
â¥¬ ®­ ­¥ ¯¥à¥®æ¥­¨¢ « §­ ç¥­¨ï ãáâ­®£® áç¥â , ­¥ § ¯®«­ï« ¨¬ ¯®«­®áâìî
ãà®ª¨  à¨ä¬¥â¨ª¨,   ¯®«ãç « å®à®è¨¥ à¥§ã«ìâ âë §  áç¥â à æ¨®­ «ì­ëå
¯à¨¥¬®¢ ®¡ãç¥­¨ï. � ¯à¥¤¨á«®¢¨¨ á¢®¥© ª­¨£¥ [1] � ç¨­áª¨© ¯¨á «: ý�â®
ª á ¥âáï ¤® ¯®«ì§ë, ª®â®àãî ¯à¨­®áïâ ã¯à ¦­¥­¨ï ¢ ã¬áâ¢¥­­®¬ áç¥â¥, â®
¥¥ ­¥ á«¥¤ã¥â ¯à¥ã¢¥«¨ç¨¢ âì. �¯®á®¡­®áâì ª ­¥¬ã | á¯®á®¡­®áâì ¢¥áì¬ 
á¯¥æ¨ «ì­ ï ¨ ­¥ § ¢¨á¨¬ ï ®â ¤àã£¨å, ­¥à¥¤ª® á¨«ì­® à §¢¨â ï ¢ ¤¥âïå
ã¬  á ¬®£® ®£à ­¨ç¥­­®£®. �¥¬ ­¥ ¬¥­¥¥, á¯®á®¡­®áâì íâ  ¯®«¥§­  ¨ ¢ ®â-
­®è¥­¨¨ ¯à ªâ¨ç¥áª®¬ ¨ ª ª áà¥¤áâ¢® ¤«ï §¤®à®¢®© ã¬áâ¢¥­­®© £¨¬­ á-
â¨ª¨þ. �à¥­¨à®¢ªã ¢ ãáâ­ëå ¢ëç¨á«¥­¨ïå ¤¥â¨ ¯®«ãç «¨ ã � ç¨­áª®£® ­¥
áâ®«ìª® ­  ãà®ª å  à¨ä¬¥â¨ª¨, áª®«ìª® ­  á¢®¡®¤­ëå § ­ïâ¨ïå ¢ ¢¥ç¥à­¥¥
¢à¥¬ï. �­ ã¬¥« ã¢«¥çì ¤¥â¥© ãáâ­ë¬ áç¥â®¬. �¥â¨ ¯®áâ®ï­­® ®¡à é «¨áì
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ª ­¥¬ã á ¯à®áì¡ ¬¨: ý� ©â¥ ¬­¥ ¯à¨¬¥à ­  ã¬­®¦¥­¨¥! � ¬­¥ ­  ¤¥-
«¥­ì¨æ¥!þ | ¨ � ç¨­áª¨© ¤ ¢ « ª ¦¤®¬ã ®á®¡ãî § ¤ çã, ®á®¡ë© ¯à¨¬¥à
¢ á®®â¢¥âáâ¢¨¨ á ¨­¤¨¢¨¤ã «ì­®áâìî ãç¥­¨ª . �â®â ¨­¤¨¢¨¤ã «ì­ë© ¯®¤-
å®¤, ¨­¤¨¢¨¤ã «ì­ë¥ § ¤ ­¨ï, ãç¥â á¯®á®¡­®áâ¥© ª ¦¤®£® à¥¡¥­ª  | ¥¤¢ 
«¨ ­¥ £« ¢­ ï ¯à¨ç¨­  ®£à®¬­®£® ãá¯¥å  � ç¨­áª®£®. � ç¨­áª¨© â¢®à¨«,
á®§¤ ¢ « ­  ãà®ª¥, âãâ ¦¥ ­  £« § å ãç¥­¨ª®¢, ¨ íâ®â ¯à®æ¥áá â¢®àç¥áâ¢ 
§ à ¦ « ãç¥­¨ª®¢, ¢ë§ë¢ « ã ­¨å ®â¢¥â­ë© ¯à®æ¥áá ãá¨«¥­­®© ã¬áâ¢¥­-
­®© ¤¥ïâ¥«ì­®áâ¨. �¥ªà¥â â ª¨å ¨§ã¬¨â¥«ì­ëå ¯à®æ¥áá®¢ �.�. � ç¨­áª¨©
®âç áâ¨ à áªàë« ¢ áâ âì¥ [3].

ý� â® ¢à¥¬ï, ª®£¤  ï § ­¨¬ «áï ¯à¥¯®¤ ¢ ­¨¥¬ ¢ á¥«ìáª®© èª®«¥, ï
¯®áâ®ï­­® ã¤¨¢«ï« á¢®¨å â®¢ à¨é¥©, ãç¨â¥«¥©, â®î ¡ëáâà®î, ¤®å®¤¨¢è¥©
¤® ¬£­®¢¥­­®áâ¨, á ª ª®î ï ¨§®¡à¥â « á«®¦­ë¥  à¨ä¬¥â¨ç¥áª¨¥ § ¤ ç¨,
ã¬áâ¢¥­­ë¥ ¨ ¯¨áì¬¥­­ë¥, ­  ç¨á«  ¬­®£®§­ ç­ë¥, ¤ ¦¥ £à®¬®§¤ª¨¥. �â®
¦¥ ª á ¥âáï ¤® à¥¡ïâ, â® ®­¨ ¬®¥¬ã ã¬¥­¨î ­¨áª®«ìª® ­¥ ã¤¨¢«ï«¨áì,  
­ áâ®©ç¨¢® âà¥¡®¢ «¨, çâ®¡ë ï ª ¦¤®¬ã ¨§ ­¨å ¤ ¢ « § ¤ çã ®â¤¥«ì­ãî.
� íâ®¬ ®­¨ ¡ë«¨ á®¢¥àè¥­­® ¯à ¢ë, ¨¡® ª ¦¤®¬ã ¤ ¢ « áì § ¤ ç  ¢ â®ç-
­®áâ¨ ¥¬ã ¯®á¨«ì­ ï, ª®â®àãî à¥è¨âì ¡ë«® ¨ ¯®«¥§­® ¨ «¥áâ­®. �«®¤¥¨
¯à¨å®¤¨«¨ ¢ ­¥®¯¨áã¥¬®¥ ®¦¨¢«¥­¨¥ ¨ à¥è «¨ § ¤ ç¨ á ¡ëáâà®â®î ¨§ã¬¨-
â¥«ì­ãî. �¥ áªà®î, çâ® â ª ï £¨¬­ áâ¨ª , ¯à¨ ­¥ª®â®à®© ¯à®¤®«¦¨â¥«ì-
­®áâ¨, ¯®¤ç á ¤®¢®¤¨«  ¬¥­ï ¤® £®«®¢®ªàã¦¥­¨ï, ¤ ¦¥ ¤® ®¡¬®à®ª . �®
¯®«ì§  ®â â ª¨å ã¯à ¦­¥­¨© ¡ë«  ­¥á®¬­¥­­ ï.

�® á¨å ¯®à ¬­®£¨¥ ãç¨â¥«ï ®¡à é îâáï ª® ¬­¥ á ¯à®áì¡®© | à áªàëâì
á¥ªà¥â â ª®© ¬®¥© ¨§®¡à¥â â¥«ì­®áâ¨. �®áâ à îáì ¯® ¬¥à¥ ¢®§¬®¦­®áâ¨
ã¤®¢«¥â¢®à¨âì ¨å ¦¥« ­¨¥.

�¥ªà¥â íâ®â á« £ ¥âáï ¨§ ­¥áª®«ìª® í«¥¬¥­â®¢.
�« ¢­ë¬ ¨§ ­¨å ­ã¦­® áç¨â âì §­ ª®¬áâ¢® á ç¨á« ¬¨, â.¥. ïá­®¥ á®-

§­ ­¨¥ ¨å á®áâ ¢  ¨§ ¯¥à¢¨ç­ëå ¬­®¦¨â¥«¥©. �® â ª ª ª ¢ §­ ª®¬áâ¢¥
íâ®¬ ­¥ ¬ «ãî à®«ì ¨£à ¥â ¯ ¬ïâì, ª®¥î ï ®¡¤¥«ñ­, ï ¡ë« ¢ë­ã¦¤¥­ ®¡-
à é âì ¢­¨¬ ­¨¥ ­  á¢®©áâ¢  ç¨á¥«, ãª §ë¢ îé¨¥ ­  ¨å á®áâ ¢, ¨ ­  íâ¨å
á¢®©áâ¢ å ®á­®¢ë¢ âì ¬®¨ ¯à¨¬¥àë.þ

� ¤ «ìè¥ � ç¨­áª¨© à ááª §ë¢ ¥â ® á¢®¨å ­¥®¡ëç­ëå ¯à¨¥¬ å. �ª -
¦¥¬ ­¥ª®â®àë¥ ¨§ ­¨å.

�¯®á®¡ ¢®§¢¥¤¥­¨ï ¢ ª¢ ¤à â «î¡®£® ¤¢ã§­ ç­®£® ç¨á« 
�á«¨ § ¯®¬­¨âì ª¢ ¤à âë ¢á¥å ç¨á¥« ®â 1 ¤® 25, â® «¥£ª® ­ ©â¨ ¨ ª¢ ¤-

à â «î¡®£® ¤¢ã§­ ç­®£® ç¨á« , ¯à¥¢ëè îé¥£® 25. � ç¨­áª¨© ãª §ë¢ ¥â
¤«ï íâ®£® á«¥¤ãîé¨© á¯®á®¡.

�«ï â®£® çâ®¡ë ­ ©â¨ ª¢ ¤à â «î¡®£® ¤¢ã§­ ç­®£® ç¨á« , ­ ¤® à §-
­®áâì ¬¥¦¤ã íâ¨¬ ç¨á«®¬ ¨ 25 ã¬­®¦¨âì ­  100 ¨ ª ¯®«ãç¨¢è¥¬ãáï
¯à®¨§¢¥¤¥­¨î ¯à¨¡ ¢¨âì ª¢ ¤à â ¤®¯®«­¥­¨ï ¤ ­­®£® ç¨á«  ¤® 50 ¨«¨
ª¢ ¤à â ¨§¡ëâª  ¥£® ­ ¤ 50-î.

� áá¬®âà¨¬ ­¥áª®«ìª® ¯à¨¬¥à®¢:
1) 372 = 12 · 100 + 132 = 1200 + 169 = 1369;
2) 582 = 33 · 100 + 82 = 3300 + 64 = 3364;
3) 932 = 68 · 100 + 432 = 6800 + 18 · 100 + 72 = 8649.
�áâ ­®¢¨¬ â¥¯¥àì íâ® ¯à¥¤«®¦¥­¨¥ ¢ ®¡é¥¬ á«ãç ¥.
�ãáâì ¤ ­® ¤¢ã§­ ç­®¥ ç¨á«® � = 10m+n.
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�¬¥¥¬:
(M − 25) · 100 + (50−M)2 = 100M − 2500 + 2500− 100M + M2 = M2.

�¯®á®¡ ã¬­®¦¥­¨ï ¤¢ã§­ ç­ëå ç¨á¥«
� íâ®© ¦¥ áâ âì¥ �.�. � ç¨­áª¨© ¯à¨¢®¤¨â «î¡®¯ëâ­ë© á¯®á®¡ ã¬­®-

¦¥­¨ï ¤¢ã§­ ç­ëå ç¨á¥«, áã¬¬  ¥¤¨­¨æ ª®â®àëå à ¢­  10. �â®â á¯®á®¡
¯à¨ ãáâ­®¬ áç¥â¥ ¬®¦¥â ®ª § âìáï ¯®«¥§­ë¬.

�ãáâì ¤ ­ë ¤¢  ¤¢ã§­ ç­ëå ç¨á« , ã ª®â®à®£® áã¬¬  ¥¤¨­¨æ à ¢­  10:
M = 10m + n, K = 10a + 10− n.

�®áâ ¢¨¬ ¨å ¯à®¨§¢¥¤¥­¨¥.
�¬¥¥¬:

M ·K = (10m+n) ·(10a+10−n) = 100am+100m−10mn+10an+10n−n2 =
= m(a+1) ·100+n(10a+10−n)−10mn = (10m) · (10 · (a+1))+n(K−10m).

�âáî¤  ­¥âàã¤­® ãª § âì ¯à ¢¨«® ã¬­®¦¥­¨ï â ª¨å ¤¢ã§­ ç­ëå ç¨á¥«.
� áá¬®âà¨¬ ­¥áª®«ìª® ¯à¨¬¥à®¢:
1) 17 · 23 = 10 · 30 + 7 · 13 = 300 + 91 = 391;
2) 33 · 67 = 30 · 70 + 3 · 37 = 2100 + 111 = 2211;
3) 43 · 57 = 40 · 60 + 3 · (57− 40) = 2400 + 51 = 2451;
4) 86 · 74 = 74 · 86 = 70 · 90 + 4 · 16 = 6300 + 64 = 6364.
�.�. � ç¨­áª¨© ¯®ª § « íâ®â ¯à¨¥¬ ãáâ­®£® áç¥â  á¢®¨¬ 12{13-«¥â­¨¬

ãç¥­¨ª ¬ á­ ç «  ¤«ï ç¨á¥« ¤® ¤¢ ¤æ â¨, § â¥¬ ¤«ï ç¨á¥« ¤® âà¨¤æ â¨ ¨
¡®«ìè¥.

�à¨¤ã¬ « ¦¥ íâ®â ¯à¨¥¬ á®¢¥àè¥­­® á ¬®áâ®ïâ¥«ì­® ®¤¨­ ¨§ ãç¥­¨-
ª®¢ �¥à£¥ï �«¥ªá ­¤à®¢¨ç . �®â çâ® ¯¨á « � ç¨­áª¨© ¯® íâ®¬ã ¯®¢®¤ã:
ý�â®â ¯à¨¥¬ | ¨§¬ëè«¥­¨¥ 12-«¥â­¥£® ¬ «ìçã£ ­ , ãá¥à¤áâ¢®¢ ¢è¥£® ¢
¬®¥© èª®«¥ ¯® ç áâ¨ ã¬áâ¢¥­­®£® áç¥â  ¨ ã¤¨¢¨¢è¥£® ¬¥­ï ¬£­®¢¥­­ë¬
ã¬­®¦¥­¨¥¬ 43 ­  87. �â ­¥£® ­ ãç¨«áï ï ¢ â ª¨å á«ãç ïå ¬­®¦¨âì 40 ­ 
90 ¨ ¯à¨ª« ¤ë¢ âì 3 ­  47þ.

�¨á« , ýà §¤¢¨£ ¥¬ë¥þ ¯à¨ ã¬­®¦¥­¨¨
� áâ âì¥ [3] �.�. � ç¨­áª¨© ¯à¨¢®¤¨â ªãàì¥§­ë¥ à¥§ã«ìâ âë, ¨­®£¤ 

¯®«ãç îé¨¥áï ¯à¨ ã¬­®¦¥­¨¨ ¤¢ãå ç¨á¥«. �à¨ ã¬­®¦¥­¨¨ ®¤­®£® ç¨á« 
­  ¤àã£®¥ ¯®«ãç ¥âáï ç¨á«® á â¥¬¨ ¦¥ §­ ç é¨¬¨ æ¨äà ¬¨ ¨ ¢ â®¬ ¦¥
¯®àï¤ª¥, ª ª ã ¯¥à¢®£® ç¨á« , â®«ìª® íâ¨ æ¨äàë ª ª ¡ë à §¤¢¨£ îâáï ¨
¬¥¦¤ã ­¨¬¨ ¯®ï¢«ïîâáï ­ã«¨. �ã¤¨â¥ á ¬¨, à §¢¥ ­¥ ¯®à §¨â¥«¥­ à¥§ã«ì-
â â ã¬­®¦¥­¨ï á«¥¤ãîé¨å ç¨á¥«:

111 · 91 = 10101, 126 · 81 = 10206, 285 · 73 = 20805.

�® ¯®¢®¤ã íâ¨å ç¨á¥« � ç¨­áª¨© ¯¨á «: ý�ç¥­ì § ¡ ¢«ïîâ à¥¡ïâ ç¨á« ,
à §¤¢¨£ ¥¬ë¥ ã¬­®¦¥­¨¥¬þ.

� íâ®© ¦¥ áâ âì¥ �.�. � ç¨­áª¨© ãª §ë¢ ¥â ¨ ­  á«¥¤ãîé¨© ®à¨£¨-
­ «ì­ë© ¯à¨¥¬ ãáâ­®£® áç¥â .

�¯®á®¡ ã¬­®¦¥­¨ï ­  ç¨á«®, § ¯¨á ­­®¥ â®«ìª® ®¤­¨¬¨ ¤¥¢ïâª ¬¨
�â®â á¯®á®¡ § ª«îç ¥âáï ¢ á«¥¤ãîé¥¬.
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�«ï â®£® çâ®¡ë ­ ©â¨ ¯à®¨§¢¥¤¥­¨¥ ç¨á« , ­ ¯¨á ­­®£® ®¤­¨¬¨ ¤¥-
¢ïâª ¬¨, ­  ç¨á«®, ¨¬¥îé¥¥ á ­¨¬ ®¤¨­ ª®¢®¥ ª®«¨ç¥áâ¢® æ¨äà, ­ ¤® ®â
¬­®¦¨â¥«ï ®â­ïâì ¥¤¨­¨æã ¨ ª ¯®«ãç¨¢è¥¬ãáï ç¨á«ã ¯à¨¯¨á âì ¤àã£®¥
ç¨á«®, ¢á¥ æ¨äàë ª®â®à®£® ¤®¯®«­ïîâ æ¨äàë ãª § ­­®£® ¯®«ãç¨¢è¥£®áï
ç¨á«  ¤® 9.

�à®¨««îáâà¨àã¥¬ íâ® ¯®«®¦¥­¨¥ ­  ¯à¨¬¥à å:
1) 8 · 9 = 72;
2) 46 · 99 = 4554;
3) 137 · 999 = 136863;
4) 3562 · 9999 = 35616438.
� «¨ç¨¥ â ª®£® á¯®á®¡  ãá¬ âà¨¢ ¥âáï ¨§ á«¥¤ãîé¥£® ¯à¨¥¬  à¥è¥­¨ï

¯à¨¢¥¤¥­­ëå ¯à¨¬¥à®¢:
8 · 9 = 8 · (10− 1) = 80− 8 = 72,

46 · 99 = 46 · (100− 1) = 4600− 46 = 4554
¨ â.¤. � ª¨¬ ¦¥ ®¡à §®¬ ãáâ ­ ¢«¨¢ ¥âáï á¯à ¢¥¤«¨¢®áâì ãª § ­­®£® á¯®-
á®¡  ¨ ¢ ®¡é¥¬ á«ãç ¥.

� ¤ ç­¨ª �.�. � ç¨­áª®£® ý1001 § ¤ ç  ¤«ï ã¬áâ¢¥­­®£® áç¥â þ
�­â¥à¥á­ë¬ ¯ ¬ïâ­¨ª®¬ ¨áª«îç¨â¥«ì­® ¯«®¤®â¢®à­®© à ¡®âë � ç¨­-

áª®£® ¢ ®¡« áâ¨ ãáâ­®£® áç¥â  ï¢«ï¥âáï á®áâ ¢«¥­­ë© ¨¬ § ¤ ç­¨ª ¯®¤ ­ -
§¢ ­¨¥¬ ý1001 § ¤ ç  ¤«ï ã¬áâ¢¥­­®£® áç¥â . �®á®¡¨¥ ¤«ï ãç¨â¥«¥© á¥«ì-
áª¨å èª®«þ. �â® «î¡®â­ë© ¤®ªã¬¥­â í¯®å¨ 80-å ££. áâ®«¥â¨ï, ã¦¥ ¯®
®¤­®¬ã â®¬ã, çâ® ®­ ¢ëà®á æ¥«¨ª®¬ ¨§ ¯à ªâ¨ª¨, çâ® ª ¦¤ ï § ¤ ç  ¥£®,
¯à¥¦¤¥ ç¥¬ ¯®¯ áâì ¢ ¯¥ç âì, ¤¥áïâª¨ à § ¯à®à¥è « áì ªà¥áâìï­áª¨¬¨
¤¥âì¬¨. � áà¥¤¨ íâ¨å § ¤ ç ¥áâì ¬­®£® á«®¦­ëå ¨ ¤¥©áâ¢¨â¥«ì­® âàã¤­ëå
§ ¤ ç.

� ¯à¥¤¨á«®¢¨¨ ª á¢®¥© ª­¨£¥ �.�. � ç¨­áª¨© ¯¨á «: ý� â¥ç¥­¨¥ ¯ïâ-
­ ¤æ â¨ §¨¬ ï ª ¦¤ë© ¢¥ç¥à ã¯à ¦­ï« ãç¥­¨ª®¢ ¤¢ãå áâ àè¨å £àã¯¯ ¬®¥©
èª®«ë < . . . > ¢ ã¬áâ¢¥­­®¬ áç¥â¥. �à¨ íâ®¬ ï ¯®çâ¨ ­¥ ¯®«ì§®¢ «áï ¯¥-
ç â­ë¬¨ § ¤ ç­¨ª ¬¨, ­® ¯®áâ®ï­­® ¨¬¯à®¢¨§¨à®¢ « § ¤ ç¨ ¢®§à áâ î-
é¥© á«®¦­®áâ¨, á®®¡à §­ë¥ á á¨« ¬¨ ãç¥­¨ª®¢ ¨ á å à ªâ¥à ¬¨ â¥å § ¤ ç,
ª®â®àë¥ ¯à¥¤áâ®ï«® à¥è âì ­  ¤®áª å ¢ á«¥¤ãîé¨¥ ¤­¨. �¬¯à®¢¨§ æ¨ï
íâ  ­¥ áâ®¨«  ¬­¥ ­¥ ¬ «¥©è¥£® âàã¤  ¨, ¢¥à®ïâ­®, ¯à¨¤ ¢ «  íâ¨¬ ãà®ª ¬
â® ­¥®¡ëª­®¢¥­­®¥ ®¦¨¢«¥­¨¥, ª®â®à®¥ ¯®à ¦ «® ¢á¥å ¯®á¥â¨â¥«¥© ¬®¥©
èª®«ë. �¬áâ¢¥­­ë© áç¥â | «î¡¨¬®¥ § ­ïâ¨¥ ¬®¨å à¥¡ïâ, ¨ ¬­®£¨¥ ¨§ ­¨å
¯à¨®¡à¥â îâ ¢ ­¥¬ ­¥¬ «ãî «®¢ª®áâìþ.

� â¥¬ �¥à£¥© �«¥ªá ­¤à®¢¨ç ¢ëáª § « àï¤ ¨­â¥à¥á­ëå ¬ëá«¥© ® ¯®¤-
£®â®¢«¥­­®áâ¨ á ¬¨å ãç¨â¥«¥© ª § ­ïâ¨ï¬ ¯® ãáâ­®¬ã áç¥âã. �­ ¯¨á «:
ý� â®¬ã ¦¥ ¬­®î ¤ ¢­® § ¬¥ç¥­®, çâ® ®£à®¬­®¥ ¡®«ìè¨­áâ¢® ãç¨â¥«¥©
§ âàã¤­ï¥âáï ¨§®¡à¥â¥­¨¥¬, áª®«ìª®-­¨¡ã¤ì á«®¦­ëå  à¨ä¬¥â¨ç¥áª¨å § -
¤ ç. �à®¨áå®¤¨â íâ® ­¥ ®â ­¥¤®áâ âª  ¢®®¡à ¦¥­¨ï ¨ ¨§®¡à¥â â¥«ì­®áâ¨.  
®â ­¥¤®áâ â®ç­®£® §­ ª®¬áâ¢  á ç¨á« ¬¨. �  íâã áªà®¬­ãî ®¡« áâì  à¨ä-
¬¥â¨ç¥áª®£® §­ ­¨ï ¯à¨ ¯®¤£®â®¢ª¥ ãç¨â¥«¥© ¢®®¡é¥ ¬ «® ®¡à é ¥âáï ¢­¨-
¬ ­¨ï. �¥¦¤ã â¥¬ ­¥ª®â®à®¥ ®á¢®¥­¨¥ á ­¥î ¢ ¢ëáè¥© áâ¥¯¥­¨ ®¡«¥£ç ¥â
âàã¤ í«¥¬¥­â à­®£® ¯à¥¯®¤ ¢ ­¨ï  à¨ä¬¥â¨ª¨. �â® ª á ¥âáï á®¡áâ¢¥­­®£®
¨§®¡à¥â¥­¨ï § ¤ ç, â® ¤«ï ­¥£® ¤ ¥â ­¥¨áç¥à¯ ¥¬ë© ¬ â¥à¨ « ã¦¥ ®¤­®
§­ ª®¬áâ¢® á ç¨á« ¬¨ ¯¥à¢®© âëáïç¨. � ¬® á®¡®© à §ã¬¥¥âáï, çâ® §­ ª®¬-
áâ¢® íâ® ¤®«¦­® ¡ëâì â¢¥à¤®¥ ¨ ¯®«­®¥ < . . . > �«ï ãç¨â¥«ï, ­ ¯à¨¬¥à, ­¥
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¡¥§à §«¨ç­®, çâ® ç¨á«® 40 ­¥ â®«ìª® = 23· 5, ­® â ª¦¥ = 30 + 31 + 32 + 33,
çâ® 365 ­¥ â®«ìª® = 5 · 73, â.¥. 5 · (80 + 81 + 82), ­® â ª¦¥ = 102 + 112 +

+ 122 = 132 + 142 = 172 + 212

2
¨ â.¤.

� ¤ ç­¨ª � ç¨­áª®£® ¨­â¥à¥á¥­ ¤«ï ­ á ¢ ¤¢ãå ®â­®è¥­¨ïå. �à¥¦¤¥
¢á¥£®, ®­ ¯®ª §ë¢ ¥â, ¤® ª ª®© ¢¨àâã®§­®áâ¨ ¤®å®¤¨«¨ ãç¥­¨ª¨ � ç¨­-
áª®£® ¢ ãáâ­ëå ¢ëç¨á«¥­¨ïå, «¥£ª® á¯à ¢«ïïáì á ¡®«ìè¨¬¨ ¨ ¤ «¥ª® ­¥
¢á¥£¤  ã¤®¡­ë¬¨ ç¨á« ¬¨, ¢å®¤ïé¨¬¨ ¢ § ¤ çã; ¢®-¢â®àëå, ®­ ¯®ª §ë-
¢ ¥â, ­  ª ª®¬ ¢ëá®ª®¬ ãà®¢­¥ áâ®ï«® ¬ â¥¬ â¨ç¥áª®¥ ¬ëè«¥­¨¥ ã ¤¥â¥©,
¨¡® áà¥¤¨ § ¤ ç ­¥¬ «® â ª¨å, ª®â®àë¥ ¢®®¡é¥ áç¨â îâáï ¤«ï ­ ç «ì­®©
èª®«ë âàã¤­ë¬¨.

�à¥¤¨ § ¤ ç ¬­®£® § ¤ ç ¯à ªâ¨ç¥áª®£® å à ªâ¥à , § ¤ ç ¨§ â®£¤ è­¥©
á¥«ìáª®© ¦¨§­¨. �à¨¢¥¤¥¬ ­¥ª®â®àë¥ ¨§ ­¨å.

�â èª®«ë ¤® æ¥àª¢¨ 25 á ¦¥­ì. �¥à¢ïç®ª ¯à®¯®«§ ¥â 5 ¤î©¬®¢ ¢
¬¨­ãâã. �  áª®«ìª® ¢à¥¬¥­¨ ¤®¯®«§¥â ®­ ®â èª®«ë ¤® æ¥àª¢¨?

� ­ïâ à ¡®â­¨ª §  108 àã¡. ¢ £®¤. �¥à¥§ 15 ¬¥áïæ¥¢ ¥£® à ááç¨â «¨ ¨
¤ «¨ ¥¬ã 115 àã¡. ¨ ¯« âì¥. �ª®«ìª® áâ®¨â ¯« âì¥?

�ª®«ìª® ã¤ à®¢ ¢ áãâª¨ ¡ìîâ ç áë, ¡ìîé¨¥ ¯®«®¢¨­ë (®¤­¨¬ ã¤ à®¬)?
�ã¦­® ¯¥à¥¢¥§â¨ 64 ªã«ï à¦¨, ¢¥á®¬ ª ¦¤ë© ¢ 7 ¯ã¤®¢ 20 äã­â®¢. � 

¯®¤¢®¤ã ª« ¤¥âáï ¯®15 ¯ã¤®¢. �ª®«ìª® ­ã¦­® ¯®¤¢®¤?

�¯¨á®ª «¨â¥à âãàë
1. � ç¨­áª¨© �.�. 1001 § ¤ ç¨ ¤«ï ã¬áâ¢¥­­®£® áç¥â . 3-¥ ¨§¤. { ��¡., 1899.
2. � ç¨­áª¨© �.�. �¥«ìáª ï èª®« . { ��¡., 1899.
3. � ç¨­áª¨© �.�. �à¨ä¬¥â¨ç¥áª¨¥ § ¡ ¢ë // � à®¤­®¥ ®¡à §®¢ ­¨¥. 1900.
4. � ç¨­áª¨© �.�. �¥®¬¥âà¨ç¥áª¨¥ § ¡ ¢ë // � à®¤­®¥ ®¡à §®¢ ­¨¥. 1901. �­. 2.
5. �¨à®­®á¥æª¨© �.�. � ç¨­áª¨© ¨ æ¥àª®¢­ ï èª®« . { ��¡., 1910.
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8. �®«áâ®© �.�. �®«­®¥ á®¡à ­¨¥ á®ç¨­¥­¨©. �., 1953. �.65.
9. �®«áâ®© �.�. �®«­®¥ á®¡à ­¨¥ á®ç¨­¥­¨©. �.,1953. �.62.

10. �¨áì¬  �®«áâ®£® ¨ ª �®«áâ®¬ã. { �., 1928.
11. � ¢à¨­ �.�. �§¡à ­­ë¥ § ¤ ç¨ �.�. � ç¨­áª®£® ¤«ï ã¬áâ¢¥­­®£® áç¥â . { �.,

���, �®áª®¢áª¨© ¯á¨å®«®£®-á®æ¨ «ì­ë© ¨­áâ¨âãâ, 2002.
12. � ¢à¨­ �.�. �¥«ìáª¨© ãç¨â¥«ì �.�. � ç¨­áª¨© ¨ ¥£® § ¤ ç¨ ¤«ï ã¬áâ¢¥­­®£®

áç¥â . { �., �¨§¬ â«¨â, 2003.
13. � ¢à¨­ �.�. � ¬¥ç â¥«ì­ë© ãç¨â¥«ì �.�. � ç¨­áª¨© // � â¥¬ â¨ª  ¢ èª®«¥.

ü2. 2004.
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(Iαf) (x) = γ (α)
∫

Rn

|x− y|α−n
f (y) dy, 0 < α < n,

£¤¥ γ (α) ®¡« ¤ îâ á¢®©áâ¢®¬ γ (α) ∼ α ¯à¨ α → 0, ¬®£ãâ ¡ëâì ¢ëà -
¦¥­ë ­  ª« áá å �¢ àæ , ª ª ®âà¨æ â¥«ì­ë¥ ¤à®¡­ë¥ áâ¥¯¥­¨ ®¯¥à â®à 
� ¯« á ,   ¨¬¥­­®, Iαf = (−∆)−α/2

f . �.�¦®­á ¢¢¥« ¯®â¥­æ¨ «ë Hαf =

=
(

∂
∂t
−∆

)−α/2

f , £¤¥ ∆{ « ¯« á¨ ­ ¯® x ∈ Rn, ­ §¢ ¢ ¨å ¯ à ¡®«¨ç¥á-
ª¨¬¨ ¯®â¥­æ¨ « ¬¨ �¨áá , ¢ á¢ï§¨ á ç¥¬, ­ ¬ ¯à¥¤áâ ¢«ï¥âáï ¥áâ¥áâ¢¥­­ë¬
­ §¢ âì ¯®â¥­æ¨ « Iα í««¨¯â¨ç¥áª¨¬.

� à ¡®â å 1988{1990-å £®¤®¢ ­ ¬¨, á®¢¬¥áâ­® á �.�. �«¨¥¢ë¬, ¡ë«¨
¢¢¥¤¥­ë â ª®£® ¦¥ â¨¯  ¯®â¥­æ¨ «ë, á¢ï§ ­­ë¥ á ®âà¨æ â¥«ì­ë¬¨ ¤à®¡-
­ë¬¨ áâ¥¯¥­ï¬¨ ®¯¥à â®à  � ¯« á {�¥áá¥«ï

∆B =
∂2

∂x2
1

+ ... +
∂2

∂x2
n

+
2ν

xn

∂

∂xn
, ν > 0

  ¨¬¥­­®, ¯®â¥­æ¨ «ë Iα
B = (−∆B)α/2 ¨ Hα

B =
(

∂
∂t
−∆B

)−α/2

. � ª ¨
¤«ï ¯®â¥­æ¨ «®¢ Iα ¨ Hα, ¤«ï ¯®â¥­æ¨ «®¢ Iα

B ¨ Hα
B ¨¬¥îâ ¬¥áâ® ¨­-

â¥£à «ì­ë¥ ¯à¥¤áâ ¢«¥­¨ï, á®®â¢¥âáâ¢¥­­®, ç¥à¥§ ï¤à® |x|α−n−2ν ¨ ï¤à®
� ãáá -�¥©¥àèâà áá .

� ¤®ª« ¤¥ ¡ã¤ãâ ¨§«®¦¥­ë à¥§ã«ìâ âë  ¢â®à  ¨ ¥£® ãç¥­¨ª®¢, ¯®á¢ï-
é¥­­ë¥ á«¥¤ãîé¨¬ ¢®¯à®á ¬:

1. �¨«ì­ë¥ ¨ á« ¡ë¥ â¨¯ë ¯®â¥­æ¨ «®¢ Hα, Iα
B ¨ Hα

B .
2. �®à¬ã«ë ®¡à é¥­¨ï.
3. �¡®¡é¥­­ë¥ ¯®â¥­æ¨ «ë á ï¤à ¬¨, § ¢¨áïé¨¬¨ ®â ª¢ §¨à ááâ®ï­¨ï.

�ãé¥áâ¢®¢ ­¨¥, ­¥¯à¥àë¢­®áâì ¢ Rn.
4. �à¥¤¥«ì­ë¥ á¢®©áâ¢  ¯®â¥­æ¨ «®¢ Iα, Hα, Iα

B , Hα
B ¯à¨ α → 0.

5. �®àï¤ª®¢ë¥ ®æ¥­ª¨.
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������ � ���� �������

�¥¬¨¤®¢ �.�.

1. �¢¥ áâ®«¨æë
�á­®¢ ­­ë© ¢ 1703 £®¤ã �¥âà®¬ �¥«¨ª¨¬ � ­ªâ-�¥â¥à¡ãà£ ®¡®§­ ç¨«

¤«ï �®áá¨¨ ­ ¯à ¢«¥­¨¥ ¢¥ªâ®à  ¤ «ì­¥©è¥£® ªã«ìâãà­®£® à §¢¨â¨ï |
§ ¯ ¤­®-¥¢à®¯¥©áª®¥.

�®¢ ï áâ®«¨æ  ¯à®â¨¢®¯®áâ ¢¨«  á¥¡ï áâ à®© | �®áª¢¥, áâ ¢è¥© á¨¬-
¢®«®¬ ãè¥¤è¥£® �®áª®¢áª®£® æ àáâ¢ , áâ à®£® ãª« ¤  ¦¨§­¨, áâ àëå
ªã«ìâãà­ëå âà ¤¨æ¨©. �¥¢¥à­ë© ¤«ï �ãá¨, § ¯ ¤­ë© ¯® ®à¨¥­â æ¨¨ �¥-
â¥à¡ãà£, ­¥ § á«ã¦¨¢è¨© ¢ ­ à®¤­®© âà ¤¨æ¨¨ ­¨ ®¤­®£® «¥áâ­®£® í¯¨â¥â ,
¯à®â¨¢®¯®áâ ¢¨« á¥¡ï áâ®«¨æ¥ áâ à®©, ¨¬¥­®¢ ¢è¥©áï ¢ ­ à®¤¥ �®áª¢®©
¬ âãèª®©. �¢¥ áâ®«¨æë (  �®áª¢  á®åà ­¨«  §  á®¡®© íâ®â à ­£ | ¯¥à-
¢®¯à¥áâ®«ì­ ï, £®à®¤, £¤¥ ¢¥­ç «¨ ­  æ àáâ¢® àãááª¨å ¬®­ àå®¢) á á ¬®£®
­ ç «  ®ª § «¨áì ¢ ªã«ìâãà­®© ®¯¯®§¨æ¨¨. �à¨ íâ®¬ �¥â¥à¡ãà£ ¢á¥£¤ 
®éãé « á¥¡ï £®à®¤®¬ ¥¢à®¯¥©áª¨¬ | ­¥ £®¢®àï ã¦¥ ® á ¬®¬ á¢®¥¬ ®¡«¨ª¥,
® ­ áâà®¥­¨ïå ¢ ®¡« áâ¨ «¨â¥à âãàë ¨ ¨áªãááâ¢ , §¤¥áì ¢á¥£¤  ¡®«¥¥ ®âç¥â-
«¨¢® ¯à®ï¢«ï«¨áì ¯à®§ ¯ ¤­ë¥ à¥«¨£¨®§­ë¥, ä¨«®á®äáª¨¥ ¨ ¯®«¨â¨ç¥áª¨¥
ãáâà¥¬«¥­¨ï.

�¤¥áì æ à¨« ¤ãå á®¢á¥¬ ¨­®©, ç¥¬ ¢ §« â®£« ¢®©, á ¥¥ á¯®ª®©­ë¬ à §¬¥-
à¥­­ë¬ ¡ëâ®¬, á ¥¥ ¯®¤ç¥àª­ãâ®© àãááª®áâìî, ¯à ¢®á« ¢¨¥¬, ¡®«ìè¥© ç¥¬
¢ á¥¢¥à­®© áâ®«¨æ¥ ¯à¥¤ ­­®áâìî ¯à¥áâ®«ã. � §ã¬¥¥âáï, ¬ë £®¢®à¨¬ §¤¥áì
® ­ áâà®¥­¨ïå ¤®¬¨­¨àãîé¨å, ¨¡® ¢ ®¡¥¨å áâ®«¨æ å ®¡­ àã¦¨¢ «áï ¤®-
áâ â®ç­® è¨à®ª¨© ¨å á¯¥ªâà. �â  ®¯¯®§¨æ¨ï ¯à®å®¤¨â ç¥à¥§ ¢áî ¨áâ®à¨î
àãááª®© ªã«ìâãà­®© ¨ ®¡é¥áâ¢¥­­®© ¦¨§­¨ XVIII{XX ¢¥ª®¢ (á®åà ­ï¥âáï
®­  ¨ á¥£®¤­ï), ¢à¥¬ï ®â ¢à¥¬¥­¨ ¯à®ï¢«ïïáì à¥§ª®, ­ ¯à¨¬¥à, ¢ ¢¨¤¥ §­ -
¬¥­¨â®£® ¡¥£áâ¢  �.�. �®£®«ï ¢ ª®­æ¥ ¥£® ¦¨§­¨ ¨§ �¥â¥à¡ãà£  ¢ �®áª¢ã.
�ãå íâ®£® ¯à®â¨¢®áâ®ï­¨ï ¬®¦­® ®éãâ¨âì ¢ à®¬ ­ å ý�®áª¢ þ ¨ ý�¥â¥à-
¡ãà£þ ¢ë¤ îé¥£®áï àãááª®£® ¯®íâ  ¨ ¯¨á â¥«ï �­¤à¥ï �¥«®£®, ¢ëå®¤æ  ¨§
¬®áª®¢áª®© ã­¨¢¥àá¨â¥âáª®© áà¥¤ë (®­ ¡ë« áë­®¬ á ¬®£® ¢«¨ïâ¥«ì­®£® ¢
ª®­æ¥ XIX | ¢ ­ ç «¥ XX ¢¥ª  ¬ â¥¬ â¨ª  �®áª¢ë �.�. �ã£ ¥¢ ), ç¥-
«®¢¥ª  çà¥§¢ëç ©­® çãâª®£® ª £«ã¡¨­­ë¬ â¥ç¥­¨ï¬ ¨­â¥««¥ªâã «ì­®© ¨
¤ãå®¢­®© ¦¨§­¨. � ¯àï¦¥­¨¥, á®§¤ ­­®¥ íâ¨¬ ¯à®â¨¢®áâ®ï­¨¥¬, ¢ §­ -
ç¨â¥«ì­®© ¬¥à¥ ®¯à¥¤¥«¨«® ®á­®¢­ë¥ ¯ãâ¨ à §¢¨â¨ï àãááª®© ªã«ìâãàë, ¢
ç áâ­®áâ¨, ­ ãª¨, ¢ â®¬ ç¨á«¥, ¬ â¥¬ â¨ª¨.
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� ¤® § ¬¥â¨âì, çâ® ¬ â¥¬ â¨ª , ¢ â®¬ á¬ëá«¥, ª®â®àë© ¢ª« ¤ë¢ «áï
¢ íâ®â â¥à¬¨­ ¢ ­®¢®¥ ¢à¥¬ï, ¯®ï¢¨« áì ¢ �®áá¨¨ ¤®áâ â®ç­® ¯®§¤­® |
¢ à¥§ã«ìâ â¥ ¯¥âà®¢áª¨å à¥ä®à¬1 . � 1724 £®¤ã �¥âà �¥«¨ª¨© ãâ¢¥à¤¨«
¯à®¥ªâ ¯®«®¦¥­¨ï ®¡  ª ¤¥¬¨¨,   ¢  ¢£ãáâ¥ 1725 á®áâ®ï«®áì ¯¥à¢®¥ ¥¥ á®-
¡à ­¨¥. �¤¨¢¨â¥«ì­ë¬ ¯à¥¤áâ ¢«ï¥âáï íâ® á®¡ëâ¨¥ | ¢ ­®¢®© á¥¢¥à­®©
áâ®«¨æ¥ ®£à®¬­®© áâà ­ë, ¢ ªã«ìâãà­®¬ ®â­®è¥­¨¨ ¥é¥ ­¥ ¢ëè¥¤è¥© ¨§
áà¥¤­¥¢¥ª®¢ìï, á®¡à « áì £àã¯¯  ¢¥¤ãé¨å ¥¢à®¯¥©áª¨å ãç¥­ëå, ª®â®àë¬
æ à¥¢ë¬ ãª §®¬ ­ ¤«¥¦ «® ­ á ¤¨âì ¢ ­¥© á®¢à¥¬¥­­ãî ­ ãªã. � áâà ­¥,
£¤¥ ¡®«ìè¨­áâ¢® ­ à®¤  ­¥ ã¬¥«® ­¨ ç¨â âì, ­¨ ¯¨á âì, £¤¥ á¨áâ¥¬  ®¡-
à §®¢ ­¨ï ¤¥« «  «¨èì ¯¥à¢ë¥ è £¨2 , ­ ç «  ¤¥©áâ¢®¢ âì á®¢à¥¬¥­­ ï
 ª ¤¥¬¨ï ­ ãª, ¯® á¢®¥¬ã á®áâ ¢ã ­¨çãâì ­¥ ãáâã¯ ¢è ï «ãçè¨¬  ª ¤¥-
¬¨ï¬ â®£® ¢à¥¬¥­¨. �¬­¥©è¨¥ «î¤¨ £®áã¤ àáâ¢  à®áá¨©áª®£® á¬®âà¥«¨
­  íâ®, ª ª ­  ®ç¥à¥¤­ãî § ¡ ¢ã á¢®¥£® ¬®­ àå , è £ ª®â®à®£®, ®¤­ ª®,
®ª § «áï ¢¥à­ë¬ ¨ áã¤ì¡®­®á­ë¬.

2. � ¦¥­¥æ ¯à¨¦¨¢ ¥âáï
�ëá ¦¥­­ë© ­  ¡®«®â¨áâãî ¯¥â¥à¡ãà£áªãî ¯®ç¢ã à®áâ®ª ­®¢®© ¥¢à®-

¯¥©áª®© ­ ãª¨ ­  ã¤¨¢«¥­¨¥ ¡ëáâà® ¯à¨¦¨«áï ¨ áâ « ¤ ¢ âì ¯¥à¢ë¥ ¯®¡¥£¨.
�à¨£« è¥­­ë¥ á � ¯ ¤  ¯¥à¢ë¥  ª ¤¥¬¨ª¨ �¥â¥à¡ãà£áª®©  ª ¤¥¬¨¨ ­ ãª
(çâ® ª á ¥âáï ¬ â¥¬ â¨ª¨, â® ¯à¨¥å «¨ ¤¥©áâ¢¨â¥«ì­® § ¬¥ç â¥«ì­ë¥ ãç¥-
­ë¥ | æ¢¥â ¥¢à®¯¥©áª®© ¬ â¥¬ â¨ª¨ â®£® ¢à¥¬¥­¨ �. �¥à¬ ­, �. �®«ì¤¡ å,
�.-�. � ©¥à, �.-�. �à äâ, �¨ª®« © ¨ � ­¨¨« �¥à­ã««¨, �. �©«¥à) ­ ç «¨
à §¢¨¢ âì ­ ãªã ­  ¡¥à¥£ å �¥¢ë. �å à¥§ã«ìâ âë áâ «¨ ãªà è¥­¨¥¬ ­®-
¢®£® ­ ãç­®£® ¦ãà­ «  ý� ¯¨á®ª �¬¯¥à â®àáª®©  ª ¤¥¬¨¨ ­ ãªþ, ¯¥à¢ë©
â®¬ ª®â®à®£® ¢ëè¥« ¢ á¢¥â ¢ 1728 £®¤ã. �â®â ¦ãà­ « ®ç¥­ì ¡ëáâà® § ¢®¥-
¢ « à¥¯ãâ æ¨î ®¤­®£® ¨§ ­ ¨¡®«¥¥  ¢â®à¨â¥â­ëå ¢ �¢à®¯¥ ¯¥à¨®¤¨ç¥áª¨å
­ ãç­ëå ¨§¤ ­¨© (á¬. �èª¥¢¨ç �.�.[1, á. 75]).

�¥à¢ë¬  ª ¤¥¬¨ª ¬ ¡ë«® ¢¬¥­¥­® ¢ ®¡ï§ ­­®áâì £®â®¢¨âì ­ æ¨®­ «ì-
­ë¥ ­ ãç­ë¥ ª ¤àë. �á®¡¥­­® ãá¯¥è­®© ­  ¯¥¤ £®£¨ç¥áª®¬ ¯®¯à¨é¥ ®ª -
§ « áì ¤¥ïâ¥«ì­®áâì �. �©«¥à . �§ ç¨á«  ¥£® ãç¥­¨ª®¢ ¯®ï¢¨«¨áì ¨ ¯¥à-
¢ë¥  ª ¤¥¬¨ª¨ ¢ ®¡« áâ¨ â®ç­ëå ­ ãª, àãááª¨¥ ¯® ¯à®¨áå®¦¤¥­¨î. �â®
�.�. �®â¥«ì­¨ª®¢, �.�. �ã¬®¢áª¨©, �.�. �®«®¢¨­. � å®âï áà¥¤¨ ­¨å ­¥
¡ë«® ãç¥­ëå ¯¥à¢®£® à ­£ , ¨å à®«ì ¢ ¨áâ®à¨¨ à®áá¨©áª®© ªã«ìâãàë ­¥-
¢®§¬®¦­® ¯¥à¥®æ¥­¨âì. �ªâ¨¢­ë¥ ¤¥ïâ¥«¨ ¯à¥®¡à §®¢ ­¨© ¢ ®¡« áâ¨ ­ -
à®¤­®£® ¯à®á¢¥é¥­¨ï ¯¥à¢ëå «¥â æ àáâ¢®¢ ­¨ï �«¥ªá ­¤à  I, ãç¥­¨ª¨ ¨
¯®á«¥¤®¢ â¥«¨ �. �©«¥à  ®à£ ­¨§®¢ «¨ ¢ áâà ­¥ ¯à¥¢®áå®¤­ãî á¨áâ¥¬ã ¬ -
â¥¬ â¨ç¥áª®£® ®¡à §®¢ ­¨ï, äã­ªæ¨®­¨à®¢ ­¨¥ ª®â®à®© ®ç¥­ì ¡ëáâà® ­ -
ç «® ¤ ¢ âì § ¬¥ç â¥«ì­ë¥ à¥§ã«ìâ âë3 .

1� â¥¬ â¨ç¥áªãî ªã«ìâãàã, áãé¥áâ¢®¢ ¢èãî ¢ ¤®¯¥âà®¢áª®© �ãá¨, á«¥¤ã¥â å à ª-
â¥à¨§®¢ âì ª ª áà¥¤­¥¢¥ª®¢ãî ¬ â¥¬ â¨ç¥áªãî ªã«ìâãàã (®¡ íâ®¬ á¬., ­ ¯à¨¬¥à, ã
�.�. �èª¥¢¨ç  [1]).

2�  ¡¥áªà ©­¨å ¥¥ ¯à®áâ®à å áãé¥áâ¢®¢ «¨ «¨èì ¤¢  ãç¥¡­ëå § ¢¥¤¥­¨ï, ¬®£ãé¨å
¯à¥â¥­¤®¢ âì ­  à®«ì ¢ëáè¨å, ¤  ¨ â¥ | �¨¥¢®-�®£¨«ï­áª ï, ¤  ¬®áª®¢áª ï �« ¢ï­®-
£à¥ª®-« â¨­áª ï  ª ¤¥¬¨¨ | ¡ë«¨ ¯® áãâ¨ á¢®¥© áà¥¤­¥¢¥ª®¢ë¬¨ ¤ãå®¢­ë¬¨ èª®« ¬¨.

3� á ¬®£® ­ ç «  ®áãé¥áâ¢«¥­¨ï íâ¨å à¥ä®à¬ �.�. �ã¬®¢áª¨© ­ ç « à ¡®â âì ¢
�« ¢­®¬ ã¯à ¢«¥­¨¨ ãç¨«¨é �¨­¨áâ¥àáâ¢  ­ à®¤­®£® ¯à®á¢¥é¥­¨ï. � §­ ç¥­­ë© ¯®-
¯¥ç¨â¥«¥¬ � § ­áª®£® ãç¥¡­®£® ®ªàã£  ®­ ¯à¨£« á¨« ¢ ®âªàëâë© ¢ 1805 £®¤ã � § ­-
áª¨© ã­¨¢¥àá¨â¥â § ¬¥ç â¥«ì­ëå ¯à¥¯®¤ ¢ â¥«¥© ä¨§¨ª®-¬ â¥¬ â¨ç¥áª¨å ¤¨áæ¨¯«¨­ |
�.�. �à®­­¥à  (F.X. Bronner), �.�. � àâ¥«ìá  (J.M.C.Bartels), �.�. �¥­­¥à , �.�. �¨â-
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�¤­¨¬ ¨§ â ª¨å à¥§ã«ìâ â®¢ áâ «® ¯®ï¢«¥­¨¥ à®áá¨©áª¨å ¬ â¥¬ â¨ª®¢
¬¨à®¢®£® ãà®¢­ï. �¥à¢ë¬ ¨§ à®áá¨ï­, ¯®«ãç¨¢è¨¬ ¥¢à®¯¥©áªãî ¨§¢¥áâ-
­®áâì, áâ « �.�. �áâà®£à ¤áª¨© (1801{1862). �à®á«ãè ¢ ¯®«­ë© ªãàá ¢
� àìª®¢áª®¬ ã­¨¢¥àá¨â¥â¥4 , ®­ ¢ 1822 £®¤ã ã¥å « ¢ � à¨¦, £¤¥ ¯à®¤®«¦¨«
á¢®¥ ®¡à §®¢ ­¨¥. � �®áá¨î ®­ ¢¥à­ã«áï ¢ 1828 £®¤ã ã¦¥ ¢¯®«­¥ áä®à¬¨à®-
¢ ¢è¨¬áï ãç¥­ë¬, ¡«¥áâïé¨¬ ¯à¥¤áâ ¢¨â¥«¥¬ èª®«ë �. �®è¨. �¥«¨ª¨©
äà ­æã§áª¨© ¬ â¥¬ â¨ª ­ ¢á¥£¤  á®åà ­¨¢è¨¬ ¡« £®áª«®­­®¥ ®â­®è¥­¨¥
ª á¢®¥¬ã à®áá¨©áª®¬ã ãç¥­¨ªã (á¬. �.�. �­¥¤¥­ª® [1]). �àã£¨¬ ¬ â¥¬ -
â¨ª®¬, á« ¢  ª®â®à®£® ¯¥à¥è £­ã«  £à ­¨æë �®áá¨©áª®© ¨¬¯¥à¨¨, áâ «
�.�. �®¡ ç¥¢áª¨© (1792{1856), ®¤¨­ ¨§ ¢¥«¨ç ©è¨å £¥®¬¥âà®¢ XIX ¢¥ª .
�¤­ ª® á®§¤ ­­ ï ¨¬ ­¥¥¢ª«¨¤®¢  £¥®¬¥âà¨ï ¯®«ãç¨«  á¢®¥ ¯à¨§­ ­¨¥ ã¦¥
¯®á«¥ á¬¥àâ¨ á®§¤ â¥«ï. �à¨ ¦¨§­¨ ¦¥ ¥£® ¨¤¥¨ ¯ã¡«¨ç­®£® ¯à¨§­ ­¨ï ­¥
¯®«ãç¨«¨ ¨ ¡®«¥¥ â®£® ¡ë«¨ ¯®¤¢¥à£­ãâë ­¥á¯à ¢¥¤«¨¢®© ªà¨â¨ª¥ ¨ ®á¬¥-
ï­¨î5 .

� ª®­æã 20-å £®¤®¢ æ¥­âà ¬¨ ¬ â¥¬ â¨ç¥áª®©  ªâ¨¢­®áâ¨ ¢ �®áá¨¨
áâ «¨ � ­ªâ-�¥â¥à¡ãà£ ¨ � § ­ì. � �¥â¥à¡ãà£¥ ¥¥ áâ¥¯¥­ì ®¯à¥¤¥«ï« 
�¬¯¥à â®àáª ï �ª ¤¥¬¨ï ­ ãª. �¥¤ãé¨¬¨ ä¨£ãà ¬¨ §¤¥áì ¢ëáâã¯ «¨
�.�. �áâà®£à ¤áª¨© ¨ �.�. �ã­ïª®¢áª¨©. � � § ­¨ ¤¥©áâ¢®¢ « �.�. �®¡ -
ç¥¢áª¨©. �®áª¢  ¦¥ ¢ ¬ â¥¬ â¨ç¥áª®¬ ®â­®è¥­¨¨ ï¢«ï«  á®¡®© £«ã¡®ªãî
¯à®¢¨­æ¨î.

3. �®áª¢  ¯à®¡ã¦¤ ¥âáï
�®áª®¢áª¨© ã­¨¢¥àá¨â¥â, ®á­®¢ ­­ë© ¢ 1755 £®¤ã | áâ à¥©è¨© ¢ �®á-

á¨¨. �¤­ ª®, ¬ â¥¬ â¨ª  ¢ XVIII | ¯¥à¢ëå ¤¥áïâ¨«¥â¨ï XIX ¢¥ª  ¯à¥-
¯®¤ ¢ « áì â ¬ ¯«®å®. �® ¢á¥¬, çâ® ª á «®áì â®ç­ëå ­ ãª, �®áª¢ , ª ª
¬ë ã¦¥ £®¢®à¨«¨, ¯à¥¤áâ ¢«ï«  á®¡®î £«ã¡®ªãî ¯à®¢¨­æ¨î ­¥ è¥¤èãî
­¨ ¢ ª ª®¥ áà ¢­¥­¨¥ á �¥â¥à¡ãà£®¬ ¨«¨ � § ­ìî. �¨âã æ¨ï ­ ç «  ¬¥-
­ïâìáï ¢ 30-¥ £®¤ë ¨ á¢ï§ ­® íâ® ¡ë«® á ¤¥ïâ¥«ì­®áâìî ¤¢ãå ¢ë¤ îé¨åáï
¯à®ä¥áá®à®¢ | �.�. �¥à­®¢  (1804{1862) ¨ �.�. �à è¬ ­  (1796{1866).

�¥à¢ë© ¡ë« ¢ë¯ãáª­¨ª®¬ �®áª®¢áª®£® ã­¨¢¥àá¨â¥â , ª®â®àë© § ª®­-
ç¨« ¢ 1822 £®¤ã á® áâ¥¯¥­ìî ª ­¤¨¤ â . � 1827 £®¤ã ®­ ãá¯¥è­® § é¨â¨«
¬ £¨áâ¥àáªãî ¤¨áá¥àâ æ¨î ý� ááã¦¤¥­¨¥ ® áãâ®ç­®¬ ¨ £®¤®¢®¬ ¤¢¨¦¥-
­¨ïå �¥¬«¨þ. � 1834 £®¤  ®­  ¤êî­ªâ,   á 1834 íªáâà ®à¤¨­ à­ë© ¯à®ä¥á-
á®à �®áª®¢áª®£® ã­¨¢¥àá¨â¥â . � 1837 £®¤ã § é¨â¨« ¤®ªâ®àáªãî ¤¨áá¥à-
â æ¨î (íâ® ¡ë«  ¯¥à¢ ï ¢ �®áá¨¨ ¤®ªâ®àáª ï ¤¨áá¥àâ æ¨ï ¯® ¬ â¥¬ â¨ª¥)
ý� ááã¦¤¥­¨¥ ®¡ ¨­â¥£à æ¨¨ ãà ¢­¥­¨© á ç áâ­ë¬¨ ¤¨ää¥à¥­æ¨ « ¬¨þ.
�â® ¡ë«® ýâé â¥«ì­®¥ ¨ ­¥ «¨è¥­­®¥ ®à¨£¨­ «ì­®áâ¨ ¨§«®¦¥­¨¥ ª« á-

âà®¢  (J.J. Littrow). �å ãá¨«¨ï¬¨ ¯à¥¯®¤ ¢ ­¨¥ íâ¨å ¤¨áæ¨¯«¨­ ¢ ã­¨¢¥àá¨â¥â¥ ¡ë«®
¯®áâ ¢«¥­® ­  ¢ëá®ª¨© ãà®¢¥­ì, çâ® á¯®á®¡áâ¢®¢ «® áâ®«ì ãá¯¥è­®¬ã à §¢¨â¨î ¬ -
â¥¬ â¨ç¥áª®£® ¤ à®¢ ­¨ï �.�. �®¡ ç¥¢áª®£® (á¬. � á¨«ì¥¢ �.�.[1]). �.�. �®«®¢¨­ã
¯à¨­ ¤«¥¦¨â æ¥«ë© àï¤ ãç¥¡­¨ª®¢, ¢ ª®â®àëå ¡ë«¨ ®áãé¥áâ¢«¥­ë ¬¥â®¤¨ç¥áª¨¥ ¨¤¥¨
�. �©«¥à . � ®¯ã¡«¨ª®¢ ­­®¬ ¢ 1789 £®¤ã àãª®¢®¤áâ¢¥ ¯® âà¨£®­®¬¥âà¨¨ ý�«®áª ï ¨
áä¥à¨ç¥áª ï âà¨£®­®¬¥âà¨ï. . . þ ¢¯¥à¢ë¥ ¢ ¬¨à®¢®© ãç¥¡­®© «¨â¥à âãà¥ âà¨£®­®¬¥âà¨ï
¨§« £ ¥âáï ¢ ä®à¬¥ ¯à¨¤ ­­®© ¥© �©«¥à®¬ ¨ áâ ¢è¥© ¢¯®á«¥¤áâ¢¨¨ ®¡é¥¯à¨­ïâ®© (á¬.
�®«ïª®¢  �.�. [1]).

4�¨¯«®¬ ª®â®à®£® ¢ à¥§ã«ìâ â¥ ¨­âà¨£, ¨¬¥¢è¨å ¨¤¥®«®£¨ç¥áªãî ¯®¤®¯«¥ªã, ®­ â ª
¨ ­¥ ¯®«ãç¨« (á¬. �èª¥¢¨ç �.�. [1, á. 274]).

5�¥ á®¢á¥¬ ¡« £®¢¨¤­ãî à®«ì ¢ íâ®© ¨áâ®à¨¨ áë£à « �.�. �áâà®£à ¤áª¨© (®¡ íâ®¬
á¬. [1, á. 252, 300]).
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á¨ç¥áª¨å ¬¥â®¤®¢þ ¨­â¥£à¨à®¢ ­¨ï ãà ¢­¥­¨© á ç áâ­ë¬¨ ¯à®¨§¢®¤­ë¬¨
(á¬. �èª¥¢¨ç �.�. [1, c. 220]). �¥à­®¢, § ­¨¬ ¢è¨© ª ä¥¤àã ç¨áâ®©
¬ â¥¬ â¨ª¨, §­ ç¨â¥«ì­® ¯®¤­ï« ãà®¢¥­ì ¯à¥¯®¤ ¢ ­¨ï ¬ â¥¬ â¨ç¥áª¨å
¤¨áæ¨¯«¨­ ¢ ã­¨¢¥àá¨â¥â¥. � â¥¬ â¨ª ¢®á¯¨â ­­ë© ¢ �®áª¢¥ ¨ ­¨ª®£¤ 
­¥ ¢ë¥§¦ ¢è¨© ­  � ¯ ¤, ®­ ®ª § «áï çà¥§¢ëç ©­® çãâª¨¬ ª ­®¢ë¬ ¥¢à®-
¯¥©áª¨¬ ¢¥ï­¨ï¬. �£® ãç¥¡­®¥ àãª®¢®¤áâ¢® ý�¨ää¥à¥­æ¨ «ì­®¥ ¨áç¨á«¥-
­¨¥ á ¯à¨«®¦¥­¨ï¬¨ ª £¥®¬¥âà¨¨þ (�®áª¢ , 1842), ®â¬¥ç¥­­®¥ ¯®«®¢¨­®©
�¥¬¨¤®¢áª®© ¯à¥¬¨¨, ¢ §­ ç¨â¥«ì­®© (å®âï ¨ ­¥ ¢ ¯®«­®©) ¬¥à¥ á«¥¤®¢ «®
¨¤¥ï¬ ®áãé¥áâ¢«¥­­®© �. �®è¨ à¥ä®à¬ë ¬ â¥¬ â¨ç¥áª®£®  ­ «¨§ .

�.�. �à è¬ ­ (1796{1866) ¡ë« ¢®á¯¨â ­­¨ª®¬ ¯®«¨â¥å­¨ªã¬  ¨ ã­¨-
¢¥àá¨â¥â  ¢ �¥­¥. �®«ìè®¥ §­ ç¥­¨¥ ¢ ¥£® áã¤ì¡¥ ¯à¨­ï« ¨§¢¥áâ­ë©  áâ-
à®­®¬ ¤¨à¥ªâ®à �¥­áª®© ®¡á¥à¢ â®à¨¨ ¡ë¢è¨© ãç¨â¥«¥¬ �.�. �®¡ ç¥¢-
áª®£® ç«¥­-ª®àà¥á¯®­¤¥­â �¥â¥à¡ãà£áª®©  ª ¤¥¬¨¨ ­ ãª �.�. �¨ââà®¢ (á¬.
¯à¨¬.2), ª®â®àë© ¯®á®¢¥â®¢ « ¬®«®¤®¬ã ãç¥­®¬ã ®â¯à ¢¨âìáï à ¡®â âì
¢ �®áá¨î ¨ á­ ¡¤¨« ¥£® à¥ª®¬¥­¤ â¥«ì­ë¬¨ ¯¨áì¬ ¬¨. � 1825 ¯® 1834
£®¤ �à è¬ ­ à ¡®â « ¢ � § ­áª®¬ ã­¨¢¥à¨â¥â¥,   1834 ¡ë« ¯¥à¥¢¥¤¥­ ¢
�®áª¢ã, £¤¥ § ­ï« ª ä¥¤àã ¯à¨ª« ¤­®© ¬ â¥¬ â¨ª¨. �¤¥áì ®­ ¯à¥¢®áå®¤­®
¯®áâ ¢¨« ¯à¥¯®¤ ¢ ­¨¥ àï¤  ªãàá®¢. �¢  ¥£® àãª®¢®¤áâ¢  | ý�ãàá  ­ «¨-
â¨ç¥áª®© £¥®¬¥âà¨¨þ (�®áª¢ , 1836) ¨ ý�¥®à¨ï à ¢­®¢¥á¨ï â¥« â¢¥à¤ëå ¨
¦¨¤ª¨åþ ((�®áª¢ , 1837) | ¡ë«¨ ã¤®áâ®¥­ë �¥¬¨¤®¢áª®© ¯à¥¬¨¨. �£® ­ -
ãç­ë¥ áâ âì¨, ¯ã¡«¨ª®¢ ¢è¨¥áï ¢ ý�ç¥­ëå § ¯¨áª å �®áª®¢áª®£® ã­¨¢¥à-
á¨â¥â þ, ¢ ý�î««¥â¥­¥ � ­ªâ-�¥â¥à¡ãà£áª®© �ª ¤¥¬¨¨ ­ ãªþ, ¢ ýComptes
Rendusþ � à¨¦áª®©  ª ¤¥¬¨¨ ­ ãª ¨ ¤à. ¦ãà­ « å, á¢¨¤¥â¥«ìáâ¢ãîâ ®
¢ëá®ª®¬ ãà®¢­¥ ¥£® ¬ â¥¬ â¨ç¥áª®£® ¤ à®¢ ­¨ï ¨ á¨«¥ ¥£® ¨­âã¨æ¨¨. � 
á¢®¨ ­ ãç­ë¥ § á«ã£¨ ¢ 1855 £®¤ã ®­ ¡ë« ¨§¡à ­ ç«¥­®¬-ª®àà¥á¯®­¤¥­â®¬
�¥â¥à¡ãà£áª®©  ª ¤¥¬¨¨ ­ ãª.

�« £®¤ àï ãá¨«¨ï¬ �¥à­®¢  ¨ �à è¬ ­  ¯à¥¯®¤ ¢ ­¨¥ ¬ â¥¬ â¨ª¨ ¢
�®áª®¢áª®¬ ã­¨¢¥àá¨â¥â¥ ¡ë«® ¯®¤­ïâ® ­  çà¥§¢ëç ©­® ¢ëá®ª¨© ãà®¢¥­ì.
�¥§ã«ìâ â®¬ ¨å ¤¥ïâ¥«ì­®áâ¨ áâ «® ¯®ï¢«¥­¨¥ ¯«¥ï¤ë § ¬¥ç â¥«ì­ëå ¬ -
â¥¬ â¨ª®¢, ®¯à¥¤¥«¨¢è¨å áã¤ì¡ã à §¢¨â¨ï ¬ â¥¬ â¨ç¥áª¨å ¨áá«¥¤®¢ ­¨©
¢ �®áá¨¨ ¢® ¢â®à®© ¯®«®¢¨­¥ XIX | ¢ ­ ç «¥ XX ¢¥ª . � ª ¯¨á « ¢¯®-
á«¥¤áâ¢¨¨ �.�. �®«®â à¥¢ [1, c. 60{61]: ý�áïª¨© ¨­â¥à¥áãîé¨©áï ¨áâ®-
à¨¥© à §¢¨â¨ï ¬ â¥¬ â¨ª¨ ¢ ­ è¥¬ ®â¥ç¥áâ¢¥ ­¥ ¬®¦¥â ­¥ ®áâ ­®¢¨âìáï
¡¥§ ¡« £®¤ à­®áâ¨ ­  íâ¨å ¤¢ãå, ¡®£ âëå § á«ã£ ¬¨, ¤¥ïâ¥«ïå �®áª®¢áª®£®
ã­¨¢¥àá¨â¥â , ã¦¥ â¥¯¥àì á®è¥¤è¨å ¢ ¬®£¨«ã, �¡ , ¨§¢¥áâ­ë¥ á¢®¨¬¨ ãç¥-
­ë¬¨ âàã¤ ¬¨, ®­¨ ¥é¥ ¡®«¥¥ ®¡à é îâ ­  á¥¡ï ¢­¨¬ ­¨¥ á¢®¥î ¯¥¤ -
£®£¨ç¥áª®î ¤¥ïâ¥«ì­®áâìî. �­®£®ç¨á«¥­­ë¥ ãç¥­¨ª¨ ¨å, á¤¥« ¢è¨áì ¢
á¢®î ®ç¥à¥¤ì ãç¨â¥«ï¬¨, à áá¥ï­ë ¯® ¢á¥© �®áá¨¨. �¥ª®â®àë¥ ¦¥ ¨§ ­¨å
¤®áâ¨£«¨ ¢¯®«­¥ § á«ã¦¥­­®© á« ¢ëþ. �®â ­¥ª®â®àë¥ ¨§ ­¨å | �.�. �®-
¬®¢ (1815{1876; ¢ë¯ãáª­¨ª 1835 £®¤ ), �.�. � ¢¨¤®¢ (1823{1886, ¢ë¯ãáª-
­¨ª 1849 £®¤ ), �.�. �ã£ ¥¢ (1837{1903, ¢ë¯ãáª­¨ª 1859 £®¤ ), ­ ª®­¥æ,
ªàã¯­¥©è¨© àãááª¨© ¬ â¥¬ â¨ª ¢â®à®© ¯®«®¢¨­ë XIX ¢¥ª  �.�. �¥¡ëè¥¢
(1821{1894, ¢ë¯ãáª­¨ª 1841 £®¤ ).

� 1864 £®¤ã ¢ �®áª¢¥ ¡ë«® ®á­®¢ ­® ®¤­® ¨§ áâ à¥©è¨å ¬ â¥¬ â¨ç¥á-
ª¨å ®¡é¥áâ¢ ¬¨à  | �®áª®¢áª®¥ ¬ â¥¬ â¨ç¥áª®¥ ®¡é¥áâ¢®. �£® ¯¥à¢ë¬
¯à¥§¨¤¥­â®¬ áâ « �.�. �à è¬ ­,   ¢¨æ¥-¯à¥§¨¤¥­â®¬ �.�. � ¢¨¤®¢ (á¬.
�.�. �¥¬¨¤®¢, �.�. �®ª à¥¢ , �.�. �¨å®¬¨à®¢ [1]). ý�® á¢®¥¬ã §­ ç¥-
­¨î, | ¯¨á « ¨§¢¥áâ­ë© àãááª¨© ¨áâ®à¨ª ¬ â¥¬ â¨ª¨ �.�. �èª¥¢¨ç [1,
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c. 317], | [¤«ï à §¢¨â¨ï ¬ â¥¬ â¨ª¨ ¢ �®áá¨¨ | �.�.] �®áª®¢áª®¥ ¬ -
â¥¬ â¨ç¥áª®¥ ®¡é¥áâ¢® ãáâã¯ «® â®«ìª® �ª ¤¥¬¨¨ ­ ãªþ. �¤­¨¬ ¨§ ¥£®
ç«¥­®¢-ãçà¥¤¨â¥«¥© ¢ëáâã¯¨« �.�. �¥¡ëè¥¢. � ¬ ®­ ¢ íâ® ¢à¥¬ï ã¦¥
¡ë« ç«¥­®¬ �¥â¥à¡ãà£áª®©  ª ¤¥¬¨¨ ­ ãª ¨ ¯à®¦¨¢ « ¢ �¥â¥à¡ãà£¥, £¤¥
¢®ªàã£ ­¥£® á«®¦¨« áì ®¤­  ¨§ á ¬ëå §­ ¬¥­¨âëå ¬ â¥¬ â¨ç¥áª¨å èª®«
XIX | ­ ç «  XX ¢¥ª®¢ | èª®«  ¨§¢¥áâ­ ï ¢ ¨áâ®à¨¨ ª ª èª®«  �.�. �¥-
¡ëè¥¢ .

4. �ª®«  �.�. �¥¡ëè¥¢ 
� ¨áâ®à¨¨ ¬ â¥¬ â¨ª¨ �.�. �¥¡ëè¥¢ ¨§¢¥áâ¥­ ¢ë¤ îé¨¬¨áï à¥§ã«ìâ -

â ¬¨ ¢ â¥®à¨¨ ¢¥à®ïâ­®áâ¥©, â¥®à¨¨ à á¯à¥¤¥«¥­¨ï ¯à®áâëå ç¨á¥«, â¥®à¨¨
¯à¨¡«¨¦¥­¨ï äã­ªæ¨© ¨ â¥®à¨¨ ¨­â¥£à¨à®¢ ­¨ï  «£¥¡à ¨ç¥áª¨å äã­ªæ¨©.
�¥§ã«ìâ âë íâ¨ ¯®«ãç¨«¨ ¬¥¦¤ã­ à®¤­®¥ ¯à¨§­ ­¨¥. �ë¤ îé¨©áï ¯¥¤ -
£®£, �¥¡ëè¥¢ á®§¤ « § ¬¥ç â¥«ì­ãî èª®«ã, ¯®«ãç¨¢èãî ¨§¢¥áâ­®áâì ¤®-
áâ¨¦¥­¨ï¬¨ ¢ ®¡« áâ¨ â¥®à¨¨ ¢¥à®ïâ­®áâ¥© (�.�. � àª®¢, �.�. �ï¯ã­®¢),
â¥®à¨¨ ç¨á¥« (�.�. �®àª¨­, �.�. �®«®â à¥¢, �.�. � àª®¢, �.�. �®à®­®©),
ª®­áâàãªâ¨¢­®© â¥®à¨¨ äã­ªæ¨© (�.�. �®«®â à¥¢, �.�. � àª®¢, �.�. � à-
ª®¢), ¬ â¥¬ â¨ç¥áª®© ä¨§¨ª¨ ¨  ­ «¨â¨ç¥áª®© ¬¥å ­¨ª¨ (�.�. �ï¯ã­®¢,
�.�. �â¥ª«®¢, �.�. �î­â¥à). �«ï ¨áá«¥¤®¢ ­¨© íâ®© èª®«ë å à ªâ¥à­ë
| ïàª® ¢ëà ¦¥­­ë© ¯à¨ª« ¤­®© å à ªâ¥à (¨áª«îç¥­¨¥¬ á«ã¦¨â à §¢¥
«¨èì â¥®à¨ï ç¨á¥« | ®¡« áâì âà ¤¨æ¨®­­ ï ¤«ï ¯¥â¥à¡ãà¦æ¥¢ á® ¢à¥¬¥­
�©«¥à ), ¯®áâ®ï­­®¥ áâà¥¬«¥­¨¥ ª áâà®£®¬ã ¨ ®¤­®¢à¥¬¥­­® íää¥ªâ¨¢-
­®¬ã à¥è¥­¨î ¬ â¥¬ â¨ç¥áª¨å § ¤ ç, ª ¯®áâà®¥­¨î  «£®à¨â¬ , ¯®§¢®«ï-
îé¥£® ¤®¢®¤¨âì à¥è¥­¨¥ § ¤ ç¨ «¨¡® ¤® â®ç­®£® ç¨á«®¢®£® ®â¢¥â , «¨¡® ¤®
¯à¨£®¤­®£® ¯à¨¡«¨¦¥­­®£® à¥è¥­¨ï, áâà¥¬«¥­¨¥ ª ¯à®áâ®â¥ ¨ í«¥¬¥­â à-
­®áâ¨ ¨á¯®«ì§ã¥¬ëå áà¥¤áâ¢. � ª ï ­ ¯à ¢«¥­­®áâì ¤¥ïâ¥«ì­®áâ¨ èª®«ë
®¯à¥¤¥«ï«  ¨§¢¥áâ­®¥ ­¥¤®¢¥à¨¥ ª ­®¢®¬®¤­ë¬ ­ ¯à ¢«¥­¨ï¬ § ¯ ¤­®© ¬ -
â¥¬ â¨ª¨ (¢ ç áâ­®áâ¨, ­®¢ â®àáª¨¥ ¨¤¥¨ �. �¨¬ ­  ®æ¥­¨¢ «¨áì ª ª ¬ -
â¥¬ â¨ç¥áª¨© ¤¥ª ¤ ­á), ª ­®¢ë¬ ¢¥ï­¨ï¬ ¢ ¬ â¥¬ â¨ª¥. �à¨ íâ®¬ ®¡é¥¥
®á¬ëá«¥­¨¥ ¬ â¥¬ â¨ª¨ ¨ ¥¥ ¬¥áâ  ¢ ¬¨à¥ ­®á¨«® ¯®§¨â¨¢¨áâáª¨© å à ª-
â¥à.

ý�ë à¥è ¥¬ ª®­ªà¥â­ë¥ § ¤ ç¨, ª®­ªà¥â­ë¬¨ áâà®£¨¬¨ ¬¥â®¤ ¬¨
(áâà®£®áâì ¯®­¨¬ « áì ¢ á¬ëá«¥ ¢®§¬®¦­® â®ç­®£® ãáâ ­®¢«¥­¨ï ¯à¥¤¥«®¢
¯®£à¥è­®áâ¥© ¨á¯®«ì§ã¥¬ëå ¬¥â®¤®¢) ¨ ­¨ª ª®£® ä¨«®á®äáª®£® âã¬ ­ 
(áª ¦¥¬ ¢ áâ¨«¥ �. � ­â®à ) ¬ë ­¥ ¯®â¥à¯¨¬þ.

�¢®¥ ªà ©­¥¥ ¢ëà ¦¥­¨¥ ¯®§¨æ¨¨ ¯¥â¥à¡ãà£áª®© èª®«ë ­ è«¨ ã
�.�. � àª®¢ , áâ ¢è¥£® ¯®á«¥ á¬¥àâ¨ ãç¨â¥«ï ä ªâ¨ç¥áª¨¬ ¥¥ «¨¤¥à®¬.
�¢®©áâ¢¥­­ë¥ ¥¬ã  ­â¨à¥«¨£¨®§­®áâì6 , «¨¡¥à «ì­ë¥ ¯à®§ ¯ ¤­ë¥ ãáâà¥¬-
«¥­¨ï,  ­â¨¬®­ àå¨§¬ ­  ¢à¥¬ï áâ «¨ ¤®¬¨­¨àãîé¨¬¨ ¢ èª®«¥ ­ áâà®¥-
­¨ï¬¨ (á¬. �.�. �à®¤§¥­áª¨© [1]).

6�­â¥à¥á­® § ¬¥â¨âì, çâ® ®¤­¨¬ ¨§ ¨áâ®ç­¨ª®¢ íâ¨å ­ áâà®¥­¨© áâ «   â¬®áä¥à 
à®áá¨©áª¨å ¤ãå®¢­ëå èª®«, á ¬  ®â¢à â¨â¥«ì­ ï ¯®áâ ­®¢ª  ¯à¥¯®¤ ¢ ­¨ï ¢ ª®â®àëå
à®¦¤ «  ¢ ãç é¨åáï çã¢áâ¢® ¯à®â¥áâ  ¨ ¯à®¨áâ¥ª îéãî ¨§ ­¥¥ ­¥¯à¨ï§­ì ª æ¥àª¢¨ ¨
¤ ¦¥ à¥«¨£¨¨. �®¤¨â¥«¨ «¨¤¥à®¢ èª®«ë �.�. � àª®¢  ¨ ­ á«¥¤®¢ ¢è¥£® ¥¬ã �.�. �â¥ª-
«®¢  ¯®«ãç¨«¨ á¥¬¨­ àáª®¥ ®¡à §®¢ ­¨¥ ¨  ­â¨ª«¥à¨ª «¨§¬ ¤¥â¥© ¢ §­ ç¨â¥«ì­®© ¬¥à¥
¡ë« ¯«®¤®¬ á¥¬¨­ àáª®£® ®¡à §®¢ ­¨ï à®¤¨â¥«¥©.
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5. �®áª®¢áª ï ä¨«®á®äáª®-¬ â¥¬ â¨ç¥áª ï èª®« 
�®¢á¥¬ ¨­ë¥ ­ áâà®¥­¨ï æ à¨«¨ ¢ ¬ â¥¬ â¨ç¥áª¨å ªàã£ å ¯¥à¢®¯à¥á-

â®«ì­®©.
�à¥¦¤¥ ¢á¥£® ¢ �®áª¢¥ ¡ë« á®¢¥àè¥­­® ¨­®©, ª ª ¬ë ã¦¥ áª § «¨

¢ëè¥, ¨­â¥««¥ªâã «ì­ë© ª«¨¬ â. � ®â«¨ç¨¥ ®â ãáâà¥¬«¥­­®© ­  � ¯ ¤
á¥¢¥à­®© áâ®«¨æë, �®áª¢  ¡ë«  ¡®«¥¥ ª®­á¥à¢ â¨¢­ , ¡®«¥¥ ¯à ¢®á« ¢­ ,
¡®«¥¥ ¯à¨¢¥à¦¥­  ¬®­ àå¨§¬ã. �¤¥®«®£¨ç¥áª®¥ ¨ ªã«ìâãà­®¥ ¯à®â¨¢®áâ®-
ï­¨¥ ¤¢ãå áâ®«¨æ ­ è«® á¢®¥ ¢ëà ¦¥­¨¥ ¨ ¢ ¬ â¥¬ â¨ª¥ | ¢® ¢§ ¨¬®®â-
­®è¥­¨ïå ¬®áª®¢áª®£® ¨ ¯¥â¥à¡ãà£áª®£® ¬ â¥¬ â¨ç¥áª¨å á®®¡é¥áâ¢.

�®¦ «ã© á ¬ë¬ ïàª¨¬ ¢ëà §¨â¥«¥¬ ­ áâà®¥­¨© ¬®áª¢¨ç¥© áâ « ­ ¨-
¡®«¥¥ ¢«¨ïâ¥«ì­ë© ¬®áª®¢áª¨© ¬ â¥¬ â¨ª ª®­æ  XIX | ­ ç «  XX ¢¥ª 
�.�. �ã£ ¥¢ (1837{1903). �¦¥ ¢ à ­­¨¥ £®¤ë ®­ ã¢«¥ªáï ä¨«®á®ä¨¥©. � -
ç ¢ á ¬®¤­®£® ¢ â¥ £®¤ë ¯®§¨â¨¢¨§¬ , ®­ ¢ 80-¥ £®¤ë í¢®«îæ¨®­¨à®¢ « ¢
¨¤¥ «¨áâ -«¥©¡­¨æ¨ ­æ ,  ¢â®à  ®à¨£¨­ «ì­®© ä¨«®á®äáª®© á¨áâ¥¬ë |
ýí¢®«îæ¨®­­®© ¬®­ ¤®«®£¨¨þ. �á®¡ ï à®«ì ¢ ¥£® ¯®áâà®¥­¨ïå ¯à¨­ ¤-
«¥¦ «  ¬ â¥¬ â¨ª¥, ª®â®àãî ®­ à áá¬ âà¨¢ « ª ª â¥®à¨î äã­ªæ¨© ¯®
¯à¥¨¬ãé¥áâ¢ã. �à¨ íâ®¬ ®­ ¤¥« «  ªæ¥­â ­  â¥®à¨¨ à §àë¢­ëå äã­ª-
æ¨©, áç¨â ï, çâ® ¢ ¡ã¤ãé¥© ¬ â¥¬ â¨ª¥ ¨ ¬ â¥¬ â¨ç¥áª®¬ ¥áâ¥áâ¢®§­ ­¨¨
¨¬¥­­® â ª¨¥ äã­ªæ¨¨ ¡ã¤ãâ ¨¬¥âì ­ ¨¡®«¥¥ ¢ ¦­®¥ §­ ç¥­¨¥. � ¥á«¨
à ­ìè¥ æ¥­âà «ì­ë¬ ®¡ê¥ªâ®¬ ¬ â¥¬ â¨ª¨ ¡ë«¨ ®ç¥­ì £« ¤ª¨¥  ­ «¨â¨-
ç¥áª¨¥ äã­ªæ¨¨,   ¡ §¨àãîé¥¥áï ­  ¨å ®á­®¢¥ ý ­ «¨â¨ç¥áª®¥ ¬¨à®¢®§-
§à¥­¨¥þ ¡ë«® ¤¥â¥à¬¨­¨áâ¨ç¥áª¨¬, â® ­®¢ ï ¬ â¥¬ â¨ª  | ¬ â¥¬ â¨ª 
à §àë¢­ëå äã­ªæ¨© | ¯®§¢®«¨â, áç¨â « �.�. �ã£ ¥¢, ¯®áâà®¨âì ­®¢®¥
­ ãç­®¥ ¬¨à®¢®§§à¥­¨¥, ¯à¥®¤®«¥¢ îé¥¥ ®£à ­¨ç¥­­®áâì áâ àëå ¤¥â¥à¬¨-
­¨áâ¨ç¥áª¨å ¢®§§à¥­¨© (á¬. �.�. �ã£ ¥¢ [1], �.�. �¥¬¨¤®¢ [1, 2, 3]). �¤¥¨
�.�. �ã£ ¥¢  ¡ë«¨ á ¨­â¥à¥á®¬ ¢®á¯à¨­ïâë àãááª¨¬¨ ä¨«®á®ä ¬¨ (á¬.
N.O. Lossky [1]) ¨ ¯®«ãç¨«¨ ¤ «ì­¥©è¥¥ à §¢¨â¨¥, ­ ¯à¨¬¥à, ã �.�. �«®-
à¥­áª®£® (á¬. �.�. �¥¬¨¤®¢, �. �®à¤ [1]).

� ¬ �.�. �ã£ ¥¢ ¨ ¥£® ãç¥­¨ª¨ ¯ëâ «¨áì áâà®¨âì â¥®à¨î à §àë¢­ëå
äã­ªæ¨©, ¢§ï¢ ¢ ª ç¥áâ¢¥ ®â¯à ¢­®© â®çª¨ â¥®à¨î â¥®à¥â¨ª®-ç¨á«®¢ëå
äã­ªæ¨©. �â® (ª ª ¬ë á¥£®¤­ï ¯®­¨¬ ¥¬, âã¯¨ª®¢®¥) ­ ¯à ¢«¥­¨¥ ¡ë«®
­ §¢ ­® á ¬¨¬ �ã£ ¥¢ë¬  à¨â¬®«®£¨¥©. �à¨â¬®«®£¨ï, â¥á­® á¢ï§ ­­ ï á
à ¡®â ¬¨ �ã£ ¥¢  ¨ ¥£® èª®«ë ¯® â¥®à¨¨ ç¨á¥«, ¤ «¥ª® ­¥ ¨áç¥à¯ë¢ « 
¬ â¥¬ â¨ç¥áªãî â¥¬ â¨ªã ¬®áª¢¨ç¥©, £àã¯¯¨à®¢ ¢è¨åáï ¢®ªàã£ �®áª®¢-
áª®£® ã­¨¢¥àá¨â¥â  ¨ äã­ªæ¨®­¨à®¢ ¢è¥£® ¯à¨ ­¥¬ �®áª®¢áª®£® ¬ â¥¬ -
â¨ç¥áª®£® ®¡é¥áâ¢ . �á¯¥è­¥¥ ¢á¥£® ¢ �®áª¢¥ à §¢¨¢ «¨áì ¤¢  ­ ¯à ¢-
«¥­¨ï | ¤¨ää¥à¥­æ¨ «ì­ ï £¥®¬¥âà¨ï ¨ ¯à¨ª« ¤­ ï ¬ â¥¬ â¨ª . �®-
¤®­ ç «ì­¨ª®¬ ¨áá«¥¤®¢ ­¨© ¢ �®áª¢¥ ¢ ¯¥à¢®¬ ¨§ ãª § ­­ëå ­ ¯à ¢-
«¥­¨© áâ « áªà®¬­ë© ãç¨â¥«ì ¬®áª®¢áª®© ­¥¬¥æª®© £¨¬­ §¨¨ �.�. �¥-
â¥àá®­ (1828{1881). �¢®¨ ¨áá«¥¤®¢ ­¨ï ¯® â¥®à¨¨ ¯®¢¥àå­®áâ¥© ®­ ­ -
ç « ¥é¥ ¢ áâã¤¥­ç¥áª¨¥ £®¤ë ¢ �¥à¯âáª®¬ ã­¨¢¥àá¨â¥â¥, £¤¥ ¥£® ãç¨â¥-
«¥¬ ¡ë« �.�. �¨­¤¨­£. � ª¨¬ ®¡à §®¬ à §à ¡ âë¢ ¢è¥¥áï ¨¬ ®à¨£¨-
­ «ì­®¥ ­ ¯à ¢«¥­¨¥ áâ «® ¯à®¤®«¦¥­¨¥¬ «¨­¨¨ �. � ãáá | �. �¨­¤¨­£.
� ¡®âë �¥â¥àá®­ , ¯ã¡«¨ª®¢ ¢è¨¥áï ¯à¥¨¬ãé¥áâ¢¥­­® ¢ ý� â¥¬ â¨ç¥á-
ª®¬ á¡®à­¨ª¥þ ¯®-àãááª¨ ¤®¢®«ì­® ¯®§¤­® áâ «¨ ¨§¢¥áâ­ë ­  � ¯ ¤¥7. �®

7� ¬ �.�. �¥â¥àá®­ ¨§¤ « ­  ­¥¬¥æª®¬ ï§ëª¥ â®«ìª® ®¤­ã à ¡®âã: ý�Uber Kurven
und Fl�achenþ Moskau { Leipzig. 1868. �§¢¥áâ­®áâì ­  � ¯ ¤¥ ¥£® à¥§ã«ìâ âë ¯à¨®¡à¥«¨
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ã¦¥ ¢ ­ ç «¥ �� ¢¥ª  �®áª®¢áª ï èª®«  ¤¨ää¥à¥­æ¨ «ì­®© £¥®¬¥âà¨¨
(�.�. �«®¤§¥¥¢áª¨©, �.�. �£®à®¢ ¨ ¤à.) ¨ ¥¥ æ¥­âà «ì­ ï â¥¬ â¨ª  (¯à®-
¡«¥¬  ý¨§£¨¡ ­¨ï ­  £« ¢­®¬ ®á­®¢ ­¨¨þ) ¯®«ãç¨«  ¯à¨§­ ­¨¥ ­  � ¯ ¤¥8

. � ¬¥â¨¬, çâ® £¥®¬¥âà¨ç¥áª¨¥ ¨§ëáª ­¨ï ¬®áª¢¨ç¥© ­¥ ®£à ­¨ç¨¢ «¨áì
¤¨ää¥à¥­æ¨ «ì­®© £¥®¬¥âà¨¥© | ®­¨ ãá¯¥è­® à ¡®â «¨ â ª¦¥ ¢ ®¡« áâ¨
¯à®¥ªâ¨¢­®© £¥®¬¥âà¨¨. � ¨áá«¥¤®¢ ­¨ï¬ ¯® ¤¨ää¥à¥­æ¨ «ì­®© £¥®¬¥â-
à¨¨ ¯à¨¬ëª «¨ â ª¦¥ à ¡®âë �.�. �£®à®¢  ¯® £¥®¬¥âà¨ç¥áª®© â¥®à¨¨
¤¨ää¥à¥­æ¨ «ì­ëå ãà ¢­¥­¨© á ç áâ­ë¬¨ ¯à®¨§¢®¤­ë¬¨, ¤¥©áâ¢¨â¥«ì­ ï
§­ ç¨¬®áâì ª®â®àëå ®¡­ àã¦¨« áì «¨èì ¢ ¯®á«¥¤­¨¥ ¤¥áïâ¨«¥â¨ï (á¬., ­ -
¯à¨¬¥à, � à¥¢ �.�. [1]).

�â®àë¬ ¨§ ­ ¨¡®«¥¥ ãá¯¥è­® à §à ¡ âë¢ ¥¬ëå ¢ �®áª¢¥ ­ ¯à ¢«¥­¨©
¨áá«¥¤®¢ ­¨© áâ «  ¯à¨ª« ¤­ ï ¬ â¥¬ â¨ª , ¯à¥¤áâ ¢«¥­­ ï à ¡®â ¬¨
�.�. �ãª®¢áª®£® ¨ ¥£® ãç¥­¨ª®¢ (�.�. � ¯«ë£¨­  ¨ ¤à.) (á¬. �.�. �è-
ª¥¢¨ç [1]). �®áª¢¨ç ¬ ¯à¨­ ¤«¥¦ «¨ â ª¦¥ ¨­â¥à¥á­ë¥ à¥§ã«ìâ âë ¯® â¥-
®à¨¨ äã­ªæ¨© ª®¬¯«¥ªá­®£® ¯¥à¥¬¥­­®£® ¨ â¥®à¨¨ ¢¥à®ïâ­®áâ¥© (�.�. �¥-
ªà á®¢; á¬. �.�. �¥âà®¢ , �.�. �®«®¢ì¥¢ [1], �. �¥­¥â  [1], �.�. �®«®¢ì¥¢
[1]).

�«ï à ¡®â ¬®áª¢¨ç¥© å à ªâ¥à­ë | ¨­â¥à¥á ª ¯à¨ª« ¤­®© ¬ â¥¬ â¨ª¥
(ªã«ìâ¨¢¨à®¢ ¢è¨©áï á® ¢à¥¬¥­ �.�. �à è¬ ­ ), ¯à¨¢¥à¦¥­­®áâì ª ïá-
­ë¬ £¥®¬¥âà¨ç¥áª¨¬ ª®­áâàãªæ¨ï¬, áª«®­­®áâì, ª ª ¬ë ã¦¥ £®¢®à¨«¨, ª
ä¨«®á®ä¨¨.

�®á«¥¤­¥¥ ¤ «® ®á­®¢ ­¨¥ ­ §¢ âì èª®«ã áä®à¬¨à®¢ ¢èãîáï ¢ �®áª¢¥
¢ ¯®á«¥¤­¥© âà¥â¨ XIX | ­ ç «¥ XX áâ®«¥â¨ï ýä¨«®á®äáª®-¬ â¥¬ â¨ç¥á-
ª®©þ (á¬. �.�. �¥ªà á®¢ [1]).

6. �à®â¨¢®áâ®ï­¨¥ ¤¢ãå áâ®«¨æ
�¥â¥à¡ãà¦æë á ­¥®¤®¡à¥­¨¥¬ ­ ¡«î¤ «¨ ¨ §  ­ áâà®¥­¨ï¬¨ æ à¨¢-

è¨¬¨ ¢ �®áª¢¥ ¨ §  â¥¬ â¨ª®© ¯à®¢®¤¨¬ëå ¬®áª¢¨ç ¬¨ ¨áá«¥¤®¢ ­¨©.
� à¥§ã«ìâ â¥ á«®¦¨«¨áì ª®­äà®­â æ¨®­­ë¥ ¢§ ¨¬®®â­®è¥­¨ï § ç áâãî
¯à¨¢®¤¨¢è¨¥ ª ®âªàëâë¬ áâ®«ª­®¢¥­¨ï¬. �¥à¢®© â ª®© ªàã¯­®© ¡ â -
«¨¥© áâ «¨ ¤¥¡ âë ¯® ¯®¢®¤ã à¥§ã«ìâ â®¢ �.�. �¬è¥­¥æª®£® 1887{1891 ££.
® ¬¥â®¤ å ­ å®¦¤¥­¨¨ ¤à®¡­®-à æ¨®­ «ì­ëå ¨­â¥£à «®¢ «¨­¥©­ëå ¤¨ä-
ä¥à¥­æ¨ «ì­ëå ãà ¢­¥­¨©, ¢á¥ ª®íää¨æ¨¥­âë ª®â®àëå ¨ á¢®¡®¤­ë© ç«¥­
æ¥«ë¥ à æ¨®­ «ì­ë¥ äã­ªæ¨¨ (á¬. �.�. �èª¥¢¨ç [1, c. 433]).

�®áª¢¨ç¨ (�.�. �­¤à¥¥¢, �.�. �¥ªà á®¢ ¨ ¤à.) ¯®¤¤¥à¦ «¨ ¯¥â¥à¡ãà£-
áª®£®  ª ¤¥¬¨ª , á ïà®áâ­®© ªà¨â¨ª®© ª®â®à®£® ¢ëáâã¯¨«¨ ¥£® ¯¥â¥à¡ãà£-
áª¨¥ ª®««¥£¨ (�.�. � àª®¢, �.�. �®àª¨­, �.�. �®áá¥)9 . �àã£®¥ á¥àì¥§­®¥

ã¦¥ ¢ ­ ç «¥ �� ¢¥ª . �â®¬ã á¨«ì­® á¯®á®¡áâ¢®¢ «  ¯ã¡«¨ª æ¨ï ¢ 1903 £®¤ã ¢ An-
nales de la Facult�e des Sciences de Toulouse áâ â¥© �.�. �«®¤§¥¥¢áª®£® ¨ �.�. �£®à®¢ ,
á®¤¥à¦ ¢è¨å ®¡§®à ¥£® à¥§ã«ìâ â®¢, ¨, ­ ª®­¥æ, ¯®á«¥¤®¢ ¢è¥£® ¢ 1905 £®¤ã ¢ â®¬ ¦¥
¨§¤ ­¨¨ ¯¥à¥¢®¤  ®á­®¢­ëå à ¡®â �.�. �¥â¥àá®­ .

8� ª, ­ ¯à¨¬¥à, à¥§ã«ìâ âë ¤®ªâ®àáª®© ¤¨áá¥àâ æ¨¨ �.�. �£®à®¢  ý�¡ ®¤­®¬
ª« áá¥ ®àâ®£®­ «ì­ëå á¨áâ¥¬þ �. � à¡ã ¢ª«îç¨« ¢® ¢â®à®¥ ¨§¤ ­¨¥ á¢®¨å ýLe�cons
sur les syst�emes orthogonaux et les coordoonn�ees curvilignesþ (Paris. 1910) ¨ ­ §¢ «
®âªàëâë¥ �£®à®¢ë¬ â ª ­ §ë¢ ¥¬ë¥ ¯®â¥­æ¨ «ì­ë¥ ¯®¢¥àå­®áâ¨ ¢ ç¥áâì �£®à®¢  �-
¯®¢¥àå­®áâï¬¨.

9�¥¡ âë ­  § á¥¤ ­¨¨ �®áª®¢áª®£® ¬ â¥¬ â¨ç¥áª®£® ®¡é¥áâ¢  ¡ë«¨ áâ®«ì ¡ãà­ë¬¨
¨ ¯®âà¥¡®¢ «¨ ®â �.�. �¬è¥­¥æª®£® â ª ¬­®£® á¨«, çâ® ¢¥à­ã¢è¨áì ¯®á«¥ § á¥¤ ­¨ï ¢
£®áâ¨­¨æã ®­ ã¬¥à.
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áâ®«ª­®¢¥­¨¥ ¯à®¨§®è«® ¨§-§  ª« áá¨ç¥áª¨å à¥§ã«ìâ â®¢ �.�. �®¢ «¥¢áª®©
®¡ ¨­â¥£à¨à®¢ ­¨¨ ãà ¢­¥­¨© ¤¢¨¦¥­¨ï â¢¥à¤®£® â¥«  ¢®ªàã£ ­¥¯®¤¢¨¦-
­®© â®çª¨, ¢ 1888 £. ã¤®áâ®¥­­ëå ¯à¥¬¨¨ �ª ¤¥¬¨¨ ­ ãª �à ­æ¨¨.

�.�. � àª®¢ ®¡­ àã¦¨« ¯à®¡¥«ë ¢ ¥¥ ¤®ª § â¥«ìáâ¢ å ¨ ¢ëáâã¯¨«
á à¥§ª¨¬¨ ­ ¯ ¤ª ¬¨. � ¥¥ § é¨âã ¢ëáâã¯¨«¨ ¬®áª®¢áª¨¥ ¬ â¥¬ â¨ª¨
�.�. �¥ªà á®¢, �.�. �¯¯¥«ìà®â, ¯®¯ëâ ¢è¨¥áï § ¯®«­¨âì íâ¨ ¯à®¡¥«ë (á¬.
�.�. �¨å ©«®¢, �.�. �â¥¯ ­®¢ ¤à. [1]) 10 . � ª®­¥æ, è¨à®ªãî ¨§¢¥áâ­®áâì
¯®«ãç¨«¨ áâ®«ª­®¢¥­¨ï �.�. � àª®¢  á �.�. �¥ªà á®¢ë¬ ®â­®á¨â¥«ì­®
æ¥­âà «ì­®© ¯à¥¤¥«ì­®© â¥®à¥¬ë (á¬. �.�. �®«®¢ì¥¢ [1]).

�á®¡¥­­® ãá¨«¨« áì íâ  ª®­äà®­â æ¨ï ¯®á«¥ á¬¥àâ¨ �.�. �¥¡ëè¥¢ ,
á¢ï§ì ª®â®à®£® á Alma mater ­¥ ¯à¥àë¢ « áì ¤® ª®­æ  ¥£® ¦¨§­¨.

�¥ç¥­¨¥ ¬ â¥¬ â¨ç¥áª®© ¦¨§­¨ �¥â¥à¡ãà£  ®¯à¥¤¥«ï« áì ¤¥ïâ¥«ì-
­®áâìî ¬ â¥¬ â¨ç¥áª®£® ª« áá  �¬¯¥à â®àáª®©  ª ¤¥¬¨¨ ­ ãª, ãçà¥¦¤¥-
­¨ï í«¨â à­®£®, ¢®§¢ëè îé¥£®áï ­ ¤ ¯®¢á¥¤­¥¢­®© ¤¥ïâ¥«ì­®áâìî à®á-
á¨©áª®£® ¬ â¥¬ â¨ç¥áª®£® á®®¡é¥áâ¢ , § ¬¥â­ë© à®áâ ª®â®à®£® ­ ç «áï
¢ ¯¥à¨®¤ à¥ä®à¬ �«¥ªá ­¤à  I ¨ ª®â®àë© çà¥§¢ëç ©­®  ªâ¨¢¨§¨à®¢ «áï
¢ í¯®åã à¥ä®à¬ �«¥ªá ­¤à  II. �®¦ «ã© ¢¥¤ãéãî à®«ì ¢ íâ®¬ ¯à®æ¥áá¥
¢§ï«  ­  á¥¡ï �®áª¢  á ¥¥ áâ à¥©è¨¬ à®áá¨©áª¨¬ ã­¨¢¥àá¨â¥â®¬ ¨

�®áª®¢áª¨¬ ¬ â¥¬ â¨ç¥áª¨¬ ®¡é¥áâ¢®¬ ¯à¨ ­¥¬. �á®¡ãî à®«ì ¯à¨
íâ®¬ áâ « ¨£à âì ¨§¤ ¢ ¥¬ë© ®¡é¥áâ¢®¬ ý� â¥¬ â¨ç¥áª¨© á¡®à­¨ªþ, áâ ¢-
è¨© ¢¥¤ãé¨¬ ¬ â¥¬ â¨ç¥áª¨¬ ¦ãà­ «®¬ ­ æ¨®­ «ì­®£® ¬ â¥¬ â¨ç¥áª®£®
á®®¡é¥áâ¢  (á¬. �.�. �¥¬¨¤®¢ [4]).
7. �â¢¥â �®áª¢ë

� §ã¬¥¥âáï ¬®«®¤ëå ç¥áâ®«î¡¨¢ëå ¬®áª¢¨ç¥© ­¨ª ª ­¥ ãáâà ¨¢ «® ¯®-
«®¦¥­¨¥ ¬ â¥¬ â¨ª®¢, ¥á«¨ ¤ ¦¥ ¢ �¢à®¯¥ ¨ ¯à¨§­ ­­ëå, â® ã¦ ¢® ¢áïª®¬
á«ãç ¥ ­¥ ¢ ª ç¥áâ¢¥ ¯à¥¤áâ ¢¨â¥«¥© ­ ¯à ¢«¥­¨©, ®¯à¥¤¥«ï¢è¨å «¨æ® á®-
¢à¥¬¥­­®© ¬ â¥¬ â¨ª¨. � ®­¨ ¨áª «¨ â¥¬ â¨ªã, ª®â®à ï ¡ë ¯®§¢®«¨«  ¡ë
¨¬ ¢ë©â¨ ­  ¯¥à¥¤®¢ë¥ àã¡¥¦¨ â®£¤ è­¥© ­ ãª¨. � â® ¦¥ ¢à¥¬ï íâ  â¥¬ -
â¨ª  ¤®«¦­  ¡ë«  «¥¦ âì ¢ áâ®à®­¥ ®â £« ¢­ëå ¨­â¥à¥á®¢ ¯¥â¥à¡ãà¦æ¥¢:
®ª § âìáï ã ­¨å ¢ ãç¥­¨ª å â ª¦¥ ­¥ å®â¥«®áì. � íâ®© â¥¬ â¨ª®© áâ « 
â¥®à¨ï äã­ªæ¨© ¤¥©áâ¢¨â¥«ì­®£® ¯¥à¥¬¥­­®£® | ­®¢®¥ ­ ¯à ¢«¥­¨¥, à §-
à ¡®âªã ª®â®à®£® ¢ 90-¥ £®¤ë ­ ç «¨ ­  ¡ §¥ â¥®à¨¨ ¬­®¦¥áâ¢ �. � ­â®à 
äà ­æã§áª¨¥ ¬ â¥¬ â¨ª¨ �. �®à¥«ì, �. �íà ¨ �. �¥¡¥£.

�ë¡®à á¤¥« ­­ë© ¬®áª¢¨ç ¬¨ ¡ë« á®¢¥àè¥­­® ¥áâ¥áâ¢¥­­ë¬. �à¥¦¤¥
¢á¥£® ¯®â®¬ã, çâ® áâ à ­¨ï¬¨ �.�. �ã£ ¥¢  ¢ �®áª¢¥ æ à¨« ¯®¢ëè¥­­ë©
¨­â¥à¥á ª ¨§ãç¥­¨î à §àë¢­ëå äã­ªæ¨© ¨ ¬®«®¤ë¥ ¬®áª®¢áª¨¥ ¬ â¥¬ -
â¨ª¨ ¡ëáâà® à á¯®§­ «¨ ¢ ­®¢ëå äà ­æã§áª¨å à §à ¡®âª å ç ¥¬ãî ¨¬¨
â¥®à¨î. � â®¬ã ¦¥ â¥®«®£¨ç¥áª¨¥ ®¤¥ï­¨ï ­¥ª®â®àëå à ááã¦¤¥­¨© �. � ­-
â®à  ­¥ ¢ë§¢ «¨ ã ­¨å çã¢áâ¢  ®ââ®à¦¥­¨ï ª ª, ­ ¯à¨¬¥à, ã �. �®à¥«ï,
ã¡¨à ¢è¥£® íâ¨ à ááã¦¤¥­¨ï ¨§ äà ­æã§áª¨å ¯¥à¥¢®¤®¢ �. � ­â®à , ¨«¨
ª ª ã ¯¥â¥à¡ãà¦æ¥¢, ª®â®àë¥ ¢®®¡é¥ ­¥ ¦¥« «¨ à áá¬ âà¨¢ âì â¥®à¨î
¬­®¦¥áâ¢ �. � ­â®à  ª ª ¬ â¥¬ â¨ªã, § ¯¨áë¢ ï ¥¥ ¯® ¢¥¤®¬áâ¢ã â¥®«®-
£¨¨.

� â®© à®¦¤¥­¨ï �®áª®¢áª®© èª®«ë â¥®à¨¨ äã­ªæ¨© ¤¥©áâ¢¨â¥«ì­®£®
¯¥à¥¬¥­­®£® ¯à¨­ïâ® áç¨â âì 1911 £®¤ | £®¤ ®¯ã¡«¨ª®¢ ­¨ï ¢ Comptes

10�¤¥« âì íâ® ã¤ «®áì áà ¢­¨â¥«ì­® ­¥¤ ¢­® | ­ áâ®«ìª® à §¢¨â®£® ¬ â¥¬ â¨ç¥áª®£®
 ¯¯ à â  íâ® ¯®âà¥¡®¢ «® (®¡ íâ®¬ á¬., ­ ¯à¨¬¥à, ã �.�. �®§«®¢  [1]).
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Rendus �ª ¤¥¬¨¨ ­ ãª �à ­æ¨¨ § ¬¥âª¨ �.�. �£®à®¢  ý� ¯®á«¥¤®¢ â¥«ì-
­®áâ¨ ¨§¬¥à¨¬ëå äã­ªæ¨©þ, á®¤¥à¦ é¥© ¨§¢¥áâ­ãî ­®áïéãî â¥¯¥àì ¥£®
¨¬ï â¥®à¥¬ã ® â®¬, çâ® ¢áïª ï áå®¤ïé ïáï ¯®á«¥¤®¢ â¥«ì­®áâì ¨§¬¥à¨-
¬ëå äã­ªæ¨© ï¢«ï¥âáï à ¢­®¬¥à­® áå®¤ïé¥©áï, ¥á«¨ ¯à¥­¥¡à¥çì ­¥ª®â®-
àë¬ ¬­®¦¥áâ¢®¬ áª®«ì ã£®¤­® ¬ «®© ¬¥àë. � ¢ á«¥¤ãîé¥¬ £®¤ã ¢ â®¬
¦¥ ¦ãà­ «¥ ¯®ï¢¨« áì § ¬¥âª  ¥£® ãç¥­¨ª  �.�. �ã§¨­  ® â ª ­ §ë¢ ¥-
¬®¬ �-á¢®©áâ¢¥ ¨§¬¥à¨¬ëå äã­ªæ¨©. � «¥¥ á®¡ëâ¨ï à §¢¨¢ «¨áì á £®«®-
¢®ªàã¦¨â¥«ì­®© ¡ëáâà®â®©. � 1915 £®¤ã ¯®ï¢¨« áì §­ ¬¥­¨â ï ¤¨áá¥à-
â æ¨ï �.�. �ã§¨­  ý�­â¥£à « ¨ âà¨£®­®¬¥âà¨ç¥áª¨© àï¤þ, ª 1917 £®¤ã
áä®à¬¨à®¢ «®áì ¯¥à¢®¥ ¯®ª®«¥­¨¥ «ã§¨­áª¨å ãç¥­¨ª®¢, ¨§ ª®â®àëå ­ §®-
¢¥¬ �.�. �¥­ìè®¢ , �.�. �ãá«¨­ , �.�. �¨­ç¨­ , �.�. �«¥ªá ­¤à®¢ ,
à¥§ã«ìâ âë ª®â®àëå áà §ã ¯®«ãç¨«¨ ¥¢à®¯¥©áªãî ¨§¢¥áâ­®áâì. � ®âªàë-
â¨¥ ¢ 1916 £®¤ã �.�. �ãá«¨­ë¬ �-¬­®¦¥áâ¢ áà §ã ¢ë¤¢¨­ã«® ¬®áª®¢áªãî
èª®«ã ­  á ¬ë© ¯¥à¥¤­¨© ªà © ¬ â¥¬ â¨ª¨ â®£® ¢à¥¬¥­¨.

�­â¥à¥á­  à¥ ªæ¨ï ­  íâ¨ á®¡ëâ¨ï «¨¤¥à®¢ �¥â¥à¡ãà£áª®© èª®«ë.
� ááª §ë¢ îâ, çâ® �.�. �â¥ª«®¢, ¤¥¬®­áâà¨àãï á®¡¥á¥¤­¨ª ¬ ­ §¢ ­­ãî
¢ëè¥ ¤¨áá¥àâ æ¨î �.�. �ã§¨­ , § ¤ ¢ « ¨¬ à¨â®à¨ç¥áª¨© ¢®¯à®á: ý�ë
¯®á¬®âà¨â¥, §¤¥áì ¦¥ ­¥â ä®à¬ã«, à §¢¥ íâ® ¬ â¥¬ â¨ª ?þ � ¤àã£®© ¯¥-
â¥à¡ãà£áª¨©  ª ¤¥¬¨ª �.�. �á¯¥­áª¨© ¤ « ¢ ¯¨áì¬¥, ­ ¯¨á ­­®¬ ¢ 1926
£®¤ã (!!!) ª ¤àã£®¬ã  ª ¤¥¬¨ªã �.�. �àë«®¢ã, â ªãî ®æ¥­ªã ¬ â¥¬ â¨-
ç¥áª®£® â¢®àç¥áâ¢  �.�. �ã§¨­ : ý�â­®á¨â¥«ì­® �ã§¨­  ï §­ î, çâ® ®­
å®à®è¨© á¯¥æ¨ «¨áâ ¢ á¢®¥© ®¡« áâ¨ (â¥®à¨ï ¬­®¦¥áâ¢ ¨ á¢ï§ ­­ ï á ­¥î
ª ­â®à®¢áª®-«¥¡¥£®¢áª ï ¤à¥¡¥¤¥­ì), ¡«¥áâïé¨© ¯à®ä¥áá®à, á®§¤ ¢è¨© ¢
�®áª¢¥ èª®«ã á¢®¨å ãç¥­¨ª®¢ ¨ á¢®¨¬ ¢«¨ï­¨¥¬ ã¯à §¤­¨¢è¨© ­ áâ®ï-
éãî ¬ â¥¬ â¨ªã ¢ �®áª¢¥þ (æ¨â¨àãî ¯® áâ âì¥ �.�. �à¬®« ¥¢®© [1, á.
193].

8. �.�. �ã§¨­ ¨ ¬®áª®¢áª ï ä¨«®á®äáª ï âà ¤¨æ¨ï
� ª ¬ë ã¦¥ £®¢®à¨«¨ ¤«ï ¡®«ìè¨­áâ¢  ¢¥¤ãé¨å ¬®áª®¢áª¨å ¬ â¥¬ -

â¨ª®¢ ¯®á«¥¤­¥© âà¥â¨ XIX | ¯¥à¢ëå ¤¥áïâ¨«¥â¨© XX ¢¥ª  å à ªâ¥à¥­
¨­â¥à¥á ª ä¨«®á®ä¨¨. � ®¤­¨å ®­ ¢ëà ¦¥­ ¢ áâ®«ì á¨«ì­®© áâ¥¯¥­¨, çâ®
¨å ¢¯®«­¥ ¬®¦­® à áá¬ âà¨¢ âì ª ª ®à¨£¨­ «ì­ëå ä¨«®á®ä®¢ (íâ® ®â­®-
á¨âáï, ­ ¯à¨¬¥à, ª �.�. �ã£ ¥¢ã), ¤«ï ¤àã£¨å (áª ¦¥¬, ¤«ï �.�. �£®à®¢ )
ä¨«®á®ä¨ï | ¯à¥¤¬¥â ¨§ãç¥­¨ï ¨ ¯®áâ®ï­­®£® £«ã¡®ª®£® ¨­â¥à¥á . �á«¨
¤«ï ®¤­¨å (ª ª ¤«ï �ã£ ¥¢ ) ¨å § ­ïâ¨ï ä¨«®á®ä¨¥© ­¥®â¤¥«¨¬ë ®â ¬ â¥-
¬ â¨ç¥áª®£® â¢®àç¥áâ¢ , â® ¤«ï ¤àã£¨å (ª ª ¤«ï �£®à®¢ 11) íâ¨ ¤¢¥ áä¥àë
§ ­ïâ¨© à §¤¥«¥­ë (¯® ªà ©­¥© ¬¥à¥ ­  ãà®¢­¥ á®§­ â¥«ì­®£® ª ­¨¬ ®â­®-
è¥­¨ï) ¢ëá®ª®© áâ¥­®©. �â® ª á ¥âáï �.�. �ã§¨­ , â® ®­ âï£®â¥« ª ¯¥à¢®©
ª â¥£®à¨¨ (ª â®© ¦¥, çâ® ¨ �ã£ ¥¢). �­ ¦¨¢® ¨­â¥à¥á®¢ «áï ä¨«®á®ä¨¥©
¨ § ¨­â¥à¥á®¢ ­® ®¡áã¦¤ « ä¨«®á®äáª¨¥ ¯à®¡«¥¬ë | á¬. ¯¨áì¬  ª ­¥¬ã
�.�. �£®à®¢  [1] ¨ ¯¥à¥¯¨áªã �.�. �ã§¨­  ¨ �.�. �«®à¥­áª®£® [1], �¥ª®â®-
àë¥ ¨§ ®ªàã¦ îé¨å | ­ ¯à¨¬¥à �. �¥¡¥£ (á¬. ¯à¥¤¨á«®¢¨¥ �. �¥¡¥£  [1]
ª ª­¨£¥ �ã§¨­  ®¡  ­ «¨â¨ç¥áª¨å ¬­®¦¥áâ¢ å), �.�. �àë«®¢ (á¬. áâ âìî
�.�. �à¬®« ¥¢®© [1]), �.�. �¥à­ ¤áª¨© (á¬. ¨å ¯¥à¥¯¨áªã ¢ ª­¨£¥ �.�. �¥à-
­ ¤áª¨© [1]) | ¢®á¯à¨­¨¬ «¨ ¥£® ª ª ä¨«®á®ä . � ¦¥ ¢ �ª ¤¥¬¨î ­ ãª
���� ¥£® ¨§¡à «¨ ¢ 1929 £®¤ã ¯® ª ä¥¤à¥ ä¨«®á®ä¨¨. � ª®­¥æ, ä¨«®á®ä-

11�¬., ­ ¯à¨¬¥à, ¯¨áì¬  �.�. �£®à®¢  [1] ª �.�. �ã§¨­ã (®á®¡¥­­® ¯¨áì¬® VI).
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áª¨¬ ¤ãå®¬ ¯à®­¨§ ­  ¥£® ¯¥à¥¯¨áª  ¨ íâ®â ¤ãå ®âç¥â«¨¢® ¯à¨áãâáâ¢ã¥â ¢
¥£® ¬ â¥¬ â¨ç¥áª¨å á®ç¨­¥­¨ïå. � á®¦ «¥­¨î, ­ áª®«ìª® ¬­¥ ¨§¢¥áâ­®,
á¨áâ¥¬ â¨ç¥áª®£® ¨§«®¦¥­¨ï á¢®¨¬ ä¨«®á®äáª¨¬ ¢®§§à¥­¨ï¬ ®­ ­¥ ¤ «.
�¥ª®­áâàã¨à®¢ âì ¨å ¯® ¥£® ®¯ã¡«¨ª®¢ ­­ë¬ à ¡®â ¬ ¨ ¤®ªã¬¥­â ¬ ¥£®  à-
å¨¢  | ®¤­  ¨§  ªâã «ì­ëå § ¤ ç á®¢à¥¬¥­­ëå ¨áâ®à¨ª®-¬ â¥¬ â¨ç¥áª¨å
¨áá«¥¤®¢ ­¨©. �¥ ¢ ¦­®áâì çà¥§¢ëç ©­® ¯®¢ëè ¥â â® ®¡áâ®ïâ¥«ìáâ¢®, çâ®
¥£® ä¨«®á®äáª¨¥ ¢§£«ï¤ë áãé¥áâ¢¥­­ë¬ ®¡à §®¬ ¢«¨ï«¨ ­  å à ªâ¥à ¥£®
(¨ ¥£® ãç¥­¨ª®¢) ¬ â¥¬ â¨ç¥áª®£® â¢®àç¥áâ¢ , ­  ¥£® (¨ ¥£® ãç¥­¨ª®¢) âà ª-
â®¢ªã ¬ â¥¬ â¨ç¥áª¨å áãé­®áâ¥© ¨ ­  á ¬ ¢ë¡®à ¨¬¨ § ¤ ç. � ¦­® ¯®­ïâì
á®®â­®è¥­¨¥ ¢ ¥£® ¢®§§à¥­¨ïå í«¥¬¥­â®¢, ¢®áå®¤ïé¨å ª ¨¤¥ï¬ ¬®áª®¢áª®©
ä¨«®á®äáª®-¬ â¥¬ â¨ç¥áª®© èª®«ë, ¨ ¨¤¥©, ¯à®¨áâ¥ª îé¨å ¨§ äà ­æã§-
áª®© âà ¤¨æ¨¨ (­ ¯à¨¬¥à, ¨§ íää¥ªâ¨¢¨§¬  �. �®à¥«ï).

9. �®áª¢  | áâ®«¨æ  ����
� 1918 £®¤ã á®¢¥âáª®¥ ¯à ¢¨â¥«ìáâ¢® ¯¥à¥¥å «® ¢ �®áª¢ã, çâ®  ¢â®¬ â¨-

ç¥áª¨å ¯®¢«¥ª«® §  á®¡®© ¨§¬¥­¥­¨¥ áâ âãá  ¬®áª®¢áª®£® ¬ â¥¬ â¨ç¥áª®£®
á®®¡é¥áâ¢ . �®âï ¢ ®¡áâ ­®¢ª¥ ®¡é¥© à §àãå¨ ¢ë§¢ ­­®© £à ¦¤ ­áª®©
¢®©­®© ¨ ®áâ ­®¢ª®© ­®à¬ «ì­®£® äã­ªæ¨®­¨à®¢ ­¨ï ¨­áâ¨âãâ®¢ ¢« áâ¨
¬®áª®¢áª¨¥ ¬ â¥¬ â¨ª¨ íâ®£® ­¥ ®éãâ¨«¨.

�¥¢®§¬®¦­®áâì ­ ©â¨ ¢ ¯®á«¥à¥¢®«îæ¨®­­®© �®áª¢¥ ¯à®¯¨â ­¨¥,  
§¨¬®î ¨ â®¯«¨¢® ¢ë­ã¤¨«¨ ¬­®£¨å ¬®áª®¢áª¨å ¬ â¥¬ â¨ª®¢ ¯®ª¨­ãâì
áâ®«¨æã12 . �® áª®à® á¨âã æ¨ï ­ ç «  ¢ë¯à ¢«ïâìáï. � 1921 £®¤ã § -
ª®­ç¨« áì £à ¦¤ ­áª ï ¢®©­  ¨ áâ «  ¯®áâ¥¯¥­­® ­ « ¦¨¢ âìáï ¬¨à­ ï
¦¨§­ì. � 1922 £®¤ã ¢ �®áª®¢áª®¬ ã­¨¢¥àá¨â¥â¥ ¡ë« ®à£ ­¨§®¢ ­ � ãç­®-
¨áá«¥¤®¢ â¥«ìáª¨© ¨­áâ¨âãâ ¬ â¥¬ â¨ª¨ ¨ ¬¥å ­¨ª¨, ¤¨à¥ªâ®à®¬ ª®â®à®£®
á 1923 £®¤  áâ « �.�. �£®à®¢. �.�. �£®à®¢ ¯à¨«®¦¨« ¢á¥ ãá¨«¨ï, çâ®¡ë
¬ â¥¬ â¨ç¥áª ï ¦¨§­ì ¢ �®áª¢¥ ¢®è«  ¢ ­®à¬ «ì­®¥ àãá«®: áâ ¡¨«¨§¨-
à®¢ «áï ãç¥¡­ë© ¯à®æ¥áá ã áâã¤¥­â®¢, ­ « ¦¥­  à ¡®â   á¯¨à ­âãàë, à¥-
£ã«ïà­® ¯à®¢®¤¨«¨áì § á¥¤ ­¨ï �®áª®¢áª®£® ¬ â¥¬ â¨ç¥áª®£® ®¡é¥áâ¢ ,
­ ª®­¥æ, ¢®§®¡­®¢«¥­® ¨§¤ ­¨¥ ý� â¥¬ â¨ç¥áª®£® á¡®à­¨ª þ, ª®â®àë© ­ -
ç « ¯¥ç â âì áâ âì¨ ­¥ â®«ìª® ­  àãááª®¬, ­® ¨ ­  ®á­®¢­ëå ¥¢à®¯¥©áª¨å
ï§ëª å | ­¥¬¥æª®¬, äà ­æã§áª®¬, ¨â «ìï­áª®¬ ¨  ­£«¨©áª®¬. � ¨â®£¥
¦ãà­ « áâ « ¬¥¦¤ã­ à®¤­ë¬. �  ¥£® áâà ­¨æ å ¢® ¢â®à®© ¯®«®¢¨­¥ 20-å
| ¢ 30-¥ £®¤ë ®å®â­® ¯¥ç â «¨ á¢®¨ áâ âì¨ ªàã¯­¥©è¨¥ ¬ â¥¬ â¨ª¨ � -
¯ ¤ 13 .

�áá«¥¤®¢ â¥«ìáª ï  ªâ¨¢­®áâì ¢ �®áª¢¥ áâà¥¬¨â¥«ì­® ¢®§à áâ « . �é¥
¢ 1920 £®¤ã ¢ £®à®¤ ¢¥à­ã«áï �.�. �ã§¨­ ¨ ¢®§®¡­®¢¨«¨áì § á¥¤ ­¨ï
¥£® á¥¬¨­ à , ­  ª®â®àëå ¢¬¥áâ¥ á ¯à¥¯®¤ ¢ â¥«ï¬¨ �.�. �â¥¯ ­®¢ë¬,
�.�. �«¥ªá ­¤à®¢ë¬ ¨ �.�. �àëá®­®¬ ¯à¨­¨¬ «¨ ãç áâ¨¥ áâã¤¥­âë
�.�. � à¨, �.�. �«¨¢¥­ª®, �.�. �­¨à¥«ì¬ ­. � â¥¬ ª ­¨¬ ¯à¨á®¥¤¨-
­¨«áï �.�. �®«¬®£®à®¢, ¢ ª®­æ¥ 1921 £®¤  | �.�. � ¢à¥­âì¥¢, ¢ 1922

12� ª �.�. �ã§¨­ á® á¢®¨¬¨ ãç¥­¨ª ¬¨ ¯¥à¥¡à «áï ¢ �¢ ­®¢®-�®§­¥á¥­áª, £¤¥ ¬¥áâ­ë¥
¢« áâ¨ ®à£ ­¨§®¢ «¨ á­®á­ë¥ ãá«®¢¨ï ¦¨§­¨ ¤«ï ¯à¥¯®¤ ¢ â¥«¥© â®«ìª® çâ® ®à£ ­¨§®-
¢ ­­®£® �®«¨â¥å­¨ç¥áª®£® ¨­áâ¨âãâ .

13�à¥¤¨  ¢â®à®¢ ¬ë ¢¨¤¨¬ â ª¨å ¬ â¥¬ â¨ª®¢ ª ª E. Cartan, M. Fr�echet, B. Gambier,
J. Hadamard, H. Hopf, S. Lefschetz, R. Mises, E. Noether, W. Sierpinski, L. Tonelli (á¬.
�.�. �¥¬¨¤®¢ [4]).
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| �.�. �¥«¤ëè, �.�. �¥®­â®¢¨ç, �.�. �®¢¨ª®¢ ¨ �.�. �¥«¨¢¥àáâ®¢. �¥à-
­ã«¨áì ¢ �®áª¢ã ¨ ¢ª«îç¨«¨áì ¢ à ¡®âã ýáâ à¨ª¨þ | �.�. �à¨¢ «®¢,
�.�. �¥­ìè®¢ ¨ �.�. �¨­ç¨­.

�¦¥ ¢ ­ ç «¥ 20-å £®¤®¢ ¢ èª®«¥ �£®à®¢ {�ã§¨­  ®âç¥â«¨¢® ¯à®ï¢¨-
« áì â¥­¤¥­æ¨ï ª à áè¨à¥­¨î â¥¬ â¨ª¨ ¨áá«¥¤®¢ ­¨©. �â¯à ¢­®© â®çª®©
¤«ï à ¡®âë ¢ ­®¢ëå ­ ¯à ¢«¥­¨ïå áâ «¨ á®¡áâ¢¥­­ë¥ à §à ¡®âª¨ èª®«ë ¢
®¡« áâ¨ ¬¥âà¨ç¥áª®© â¥®à¨¨ äã­ªæ¨©, ª®â®à ï ®ª §ë¢ «  ®¯à¥¤¥«ïîé¥¥
¢«¨ï­¨¥ ¨ ­  ¨á¯®«ì§ã¥¬ë¥ ¢ ­®¢ëå ®¡« áâïå ¬¥â®¤ë.

�é¥ ¢ £®¤ë à¥¢®«îæ¨¨ á ¬ �.�. �ã§¨­ ¨ ¥£® ãç¥­¨ª¨ (�.�. �à¨¢ «®¢,
�.�. �®«ã¡¥¢, �.�. �¥­ìè®¢, �.�. �¨­ç¨­) ­ ç «¨ ¨áá«¥¤®¢ ­¨ï ¢ ®¡« áâ¨
â¥®à¨¨ äã­ªæ¨© ª®¬¯«¥ªá­®£® ¯¥à¥¬¥­­®£®; ¢ 1925 £®¤ã ª ­¨¬ ¯à¨á®¥¤¨-
­¨«áï �.�. � ¢à¥­âì¥¢, ¢ á¢®î ®ç¥à¥¤ì ¢®á¯¨â ¢è¨© â ª®£® ãç¥­¨ª  ª ª
�.�. �¥«¤ëè.

�.�. �àëá®­ ¨ �.�. �«¥ªá ­¤à®¢ ¯à¨áâã¯¨«¨ ª ¨áá«¥¤®¢ ­¨ï¬ § «®-
¦¨¢è¨¬ ®á­®¢ë á®¢¥âáª®© â®¯®«®£¨ç¥áª®© èª®«ë. � 1925 £®¤ã ¯®¤ àãª®-
¢®¤áâ¢®¬ �.�. �«¥ªá ­¤à®¢  ­ ç « à ¡®â âì â®¯®«®£¨ç¥áª¨© á¥¬¨­ à, ¨§
ª®â®à®£® ¢ëè«¨ â ª¨¥ §­ ¬¥­¨âë¥ ¢¯®á«¥¤áâ¢¨¨ ¬ â¥¬ â¨ª¨ ª ª �.�. �¨-
å®­®¢ ¨ �.�. �®­âàï£¨­.

� 1923 £®¤ã �.�. �¨­ç¨­ ¯®«ãç¨« ¯¥à¢ë¥ ¢ ¦­ë¥ à¥§ã«ìâ âë ¯® â¥®à¨¨
¢¥à®ïâ­®áâ¥©. � ª®­æ¥ 20-å | ­ ç «¥ 30-å £®¤®¢ íâ¨¬¨ ¢®¯à®á ¬¨ ­ ç «
§ ­¨¬ âìáï ªàã¯­¥©è¨© àãááª¨© ¬ â¥¬ â¨ª �� ¢¥ª  �.�. �®«¬®£®à®¢,
¢ 1933 £®¤ã ¯à¥¤«®¦¨¢è¨© á¢®î §­ ¬¥­¨âãî  ªá¨®¬ â¨ªã â¥®à¨¨ | â ª
­ ç¨­ « áì §­ ¬¥­¨â ï �®áª®¢áª ï èª®«  â¥®à¨¨ ¢¥à®ïâ­®áâ¥©.

� â¥ ¦¥ £®¤ë �.�. �¨­ç¨­ ¯à¨áâã¯¨« ª ¨áá«¥¤®¢ ­¨ï¬ ¢ ®¡« áâ¨ â¥®à¨¨
ç¨á¥«. � 1925/26 ãç¥¡­®¬ £®¤ã ®­ ®à£ ­¨§®¢ « á¥¬¨­ à ¯® â¥®à¨¨ ç¨á¥«, ¢
ª®â®à®¬ ãç áâ¢®¢ «¨ ¬®«®¤ë¥ â®£¤  �.�. �¥«ìä®­¤ ¨ �.�. �­¨à¥«ì¬ ­.

� ª®­æ¥ 20-å | ¢ ­ ç «¥ 30-å £®¤®¢ �.�. �îáâ¥à­¨ª, �.�. �­¨à¥«ì-
¬ ­, í¬¨£à¨à®¢ ¢è¨© ¨§ �¥à¬ ­¨¨ �.�. �«¥á­¥à ¨ �.�. �®«¬®£®à®¢ § -
«®¦¨«¨ ®á­®¢ë á®¢¥âáª®© èª®«ë äã­ªæ¨®­ «ì­®£®  ­ «¨§ , ¨§ ª®â®à®©
¢ëè¥« ®¤¨­ ¨§ ªàã¯­¥©è¨å á®¢à¥¬¥­­ëå ¬ â¥¬ â¨ª®¢ �.�. �¥«ìä ­¤.

�.�. �â¥¯ ­®¢ ¢¥« à ¡®âã ¢ ®¡« áâ¨ â¥®à¨¨ ¤¨ää¥à¥­æ¨ «ì­ëå ãà ¢-
­¥­¨©. � ª®­æ¥ 20-å ª ­¥¬ã ¯à¨á®¥¤¨­¨«¨áì ¬®«®¤ë¥ �.�. �¥âà®¢áª¨© ¨
�.�. �¥¬ëæª¨©.

�.�. �£®à®¢ ¨ �.�. �®áâ¨æë­ ¢¥«¨ à ¡®âã ¢ ®¡« áâ¨ â¥®à¨¨ ¨­â¥£à «ì-
­ëå ãà ¢­¥­¨©. �®§¤­¥¥ ª ­¨¬ ¯à¨á®¥¤¨­¨«áï �.�. �¥âà®¢áª¨©.

�.�. �¥£ «ª¨­, �.�. �®«¬®£®à®¢ ¨ ¢¯®á«¥¤áâ¢¨¨ �.�. �®¢¨ª®¢ § -
­¨¬ «¨áì ¯à®¡«¥¬ ¬¨ ¬ â¥¬ â¨ç¥áª®© «®£¨ª¨. �á«¨ ª íâ®¬ã ¤®¡ ¢¨âì ¨
â ª¨¥ âà ¤¨æ¨®­­ë¥ ¤«ï �®áª¢ë ®¡« áâ¨ ¨áá«¥¤®¢ ­¨©, ª ª ¤¨ää¥à¥­-
æ¨ «ì­ ï £¥®¬¥âà¨ï (�.�. �£®à®¢, �.�. �¨­¨ª®¢), ®¡®£ é¥­­ ï âàã¤ ¬¨
¯à¨¥å ¢è¥£® ¨§ �¤¥ááë �.�. � £ ­ , ¯à¨ª« ¤­ ï ¬ â¥¬ â¨ª  (�.�. � ¯-
«ë£¨­), ¨ § ¢¥§¥­­ ï ¨§ �¨¥¢  ãç¥­¨ª®¬ �.�. �à ¢¥ �.�. �¬¨¤â®¬ ­®-
¢ ï  «£¥¡à , ª § ­ïâ¨ï¬ ª®â®à®© ¯®§¤­¥¥ ¯à¨á®¥¤¨­¨«¨áì �.�. �ãà®è ¨
�.�. � «ìæ¥¢,   â ª¦¥ ¨áá«¥¤®¢ ­¨ï ¯à¨¥å ¢è¥£® ¨§ �¨¥¢  ¨§¢¥áâ­®£®
á¯¥æ¨ «¨áâ  ¢ ®¡« áâ¨ â¥®à¨¨ ¢¥à®ïâ­®áâ¥© ¨ ¬ â¥¬ â¨ç¥áª®© áâ â¨áâ¨ª¨
�.�. �«ãæª®£®,   â ª¦¥ ãç¥áâì §­ ç¨¬®áâì ¯®«ãç¥­­ëå ¬®áª¢¨ç ¬¨ ¢ íâ¨å
­ ¯à ¢«¥­¨ïå à¥§ã«ìâ â®¢, â® ¬®¦­® áª § âì, çâ® �®áª¢  ª ­ ç «ã 30-å
£®¤®¢ ¯à¥¢à â¨« áì ¢ ®¤¨­ ¨§ ¢¥¤ãé¨å ¢ ¬¨à¥ ¬ â¥¬ â¨ç¥áª¨å æ¥­âà®¢.

�®£¤  ¦¨§­ì ¬®áª®¢áª®£® ¬ â¥¬ â¨ç¥áª®£® á®®¡é¥áâ¢  ­ ç «  ­ « ¦¨-
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¢ âìáï, ¥£® «¨¤¥àë (¯à¥¦¤¥ ¢á¥£® á ¬ �.�. �£®à®¢) ­ ç «¨ à ¡®âã ¯® ¢®§-
à®¦¤¥­¨î ¬ â¥¬ â¨ç¥áª®£® á®®¡é¥áâ¢  ¢ ¬ áèâ ¡ å áâà ­ë. �â®¬ã ¢ §­ -
ç¨â¥«ì­®© áâ¥¯¥­¨ á¯®á®¡áâ¢®¢ «® ¢®§à®¦¤¥­¨¥ ¢ 1924 £®¤ã ý� â¥¬ â¨ç¥á-
ª®£® á¡®à­¨ª þ â¥¯¥àì ã¦¥ ª ª ®¡é¥á®î§­®£® ¬ â¥¬ â¨ç¥áª®£® ¦ãà­ « .
�­¨ ­ ç «¨ à ¡®âã ¯® ¯®¤£®â®¢ª¥ ¨§¤ ­¨ï �®«­®£® á®¡à ­¨ï á®ç¨­¥­¨©
�.�. �®¡ ç¥¢áª®£®. � ª®­¥æ, ®­¨ ¯®¤£®â®¢¨«¨ ¨ ¢ 1927 £®¤ã ãá¯¥è­® ¯à®-
¢¥«¨ �á¥à®áá¨©áª¨© ¬ â¥¬ â¨ç¥áª¨© áê¥§¤, ª®â®àë© ®§­ ¬¥­®¢ « ¢®§à®¦-
¤¥­¨¥ à¥£ã«ïà­®© ¤¥ïâ¥«ì­®áâ¨ ¬ â¥¬ â¨ç¥áª®£® á®®¡é¥áâ¢  ¢ ¬ áèâ ¡ å
¢á¥© áâà ­ë | ­  ­¥¬ ¡ë«® ¯à¨­ïâ® à¥è¥­¨¥ ® ¯à®¢¥¤¥­¨¨ ¢ 1930 £®¤ã
�¥à¢®£® ¢á¥á®î§­®£® áê¥§¤  ¬ â¥¬ â¨ª®¢ ¢ � àìª®¢¥ ¨ á®§¤ ­ ®à£ª®¬¨â¥â
¤«ï ¥£® ¯®¤£®â®¢ª¨ (á¬. �.�. �®ª à¥¢  [1].

10. � â¥¬ â¨ç¥áª¨© �¥­¨­£à ¤ 20-å £®¤®¢
�¥â¥à¡ãà£áª®¥ (®­® ¦¥ �¥âà®£à ¤áª®¥, ®­® ¦¥ �¥­¨­£à ¤áª®¥ | á¥-

¢¥à­ ï áâ®«¨æ  ¤¢ ¦¤ë ­  ¯à®âï¦¥­¨¨ ¤¥áïâ¨«¥â¨ï á¬¥­¨«  á¢®¥ ¨¬ï)
¬ â¥¬ â¨ç¥áª®¥ á®®¡é¥áâ¢® §­ ç¨â¥«ì­® âï¦¥«¥¥ ¯¥à¥¦¨«® á®¡ëâ¨ï à¥¢®-
«îæ¨¨ ¨ ¯®á«¥¤®¢ ¢è¥© §  ­¥© �à ¦¤ ­áª®© ¢®©­ë. �®-¯¥à¢ëå, ¢ íâ®â âï-
¦¥«ë© ¯¥à¨®¤ á®®¡é¥áâ¢® ¯®­¥á«® ­¥¢®á¯®«­¨¬ë¥ ¯®â¥à¨: ãè«¨ ¨§ ¦¨§­¨
�.�. �ï¯ã­®¢, �.�. � àª®¢ (¢¯à®ç¥¬, ¯®¤®¡­®¥ ¯à®¨áå®¤¨«® ¨ ¢ �®áª¢¥,
å®âï, ¯®¦ «ã©, ­¥ ¢ â ª¨å ª â áâà®ä¨ç¥áª¨å ¬ áèâ ¡ å) �®-¢â®àëå, £®à®¤
¯¥à¥áâ « ¡ëâì áâ®«¨æ¥© ¨, á«¥¤®¢ â¥«ì­®, ®á­®¢­ë¬ ¯à¨âï£ â¥«ì­ë¬ æ¥­â-
à®¬ ¨­â¥««¥ªâã «ì­®© ¦¨§­¨ áâà ­ë. �-âà¥âì¨å, ¬ â¥¬ â¨ç¥áª ï ¦¨§­ì
�¥â¥à¡ãà£  âà ¤¨æ¨®­­® ®à£ ­¨§®¢ë¢ « áì ¢®ªàã£ �ª ¤¥¬¨¨ ­ ãª, ¯®«®-
¦¥­¨¥ ª®â®à®© ¢ ¯¥à¢ë¥ ¯®á«¥à¥¢®«îæ¨®­­ë¥ £®¤ë ®áâ ¢ «®áì ­¥®¯à¥¤¥-
«¥­­ë¬.

�-ç¥â¢¥àâëå, àï¤ ¢¥¤ãé¨å ¯¥â¥à¡ãà£áª¨å ¬ â¥¬ â¨ª®¢ ( ª ¤¥¬¨ª
�.�. �á¯¥­áª¨©, ¬®«®¤ë¥ ãç¥­¨ª¨ �.�. �â¥ª«®¢  �.�. � ¬ àª¨­, �.�. �¥-
§¨ª®¢¨ç ¨ ¤à.) í¬¨£à¨à®¢ «¨ ­  § ¯ ¤14.

�¥¬ ­¥ ¬¥­¥¥ ¯® ®ª®­ç ­¨¨ £à ¦¤ ­áª®© ¢®©­ë ¦¨§­ì ­ ç «  ¯®áâ¥-
¯¥­­® ­ « ¦¨¢ âìáï. � 1921 £®¤ã ¡ë« ®á­®¢ ­ �¨§¨ª®-¬ â¥¬ â¨ç¥áª¨©
¨­áâ¨âãâ �ª ¤¥¬¨¨ ­ ãª, ¤¨à¥ªâ®à®¬ ª®â®à®£® áâ « �.�. �â¥ª«®¢. � «ì-
­¥©è¥¥ ä®à¬¨à®¢ ­¨¥ ®â­ë­¥ ã¦¥ «¥­¨­£à ¤áª®£® ¬ â¥¬ â¨ç¥áª®£® á®®¡-
é¥áâ¢  ¯à®¨áå®¤¨«® ¢®ªàã£ ¬ â¥¬ â¨ç¥áª®£® ®â¤¥«  íâ®£® ¨­áâ¨âãâ , ª®â®-
à®¬ã ¢ 1927 £®¤ã (¯®á«¥ á¬¥àâ¨ �.�. �â¥ª«®¢ ) ¡ë«® ¯à¨á¢®¥­® ¥£® ¨¬ï15 ,
¨ ¬ â¥¬ â¨ç¥áª¨å ª ä¥¤à ã­¨¢¥àá¨â¥â . � ¨¡®«¥¥ ¢ ¦­ë¬¨ ­ ¯à ¢«¥­¨-
ï¬¨ ¨áá«¥¤®¢ ­¨© «¥­¨­£à ¤áª¨å ¬ â¥¬ â¨ª®¢ áâ «¨ ¬ â¥¬ â¨ç¥áª ï ä¨-
§¨ª  (�.�. �â¥ª«®¢, �.�. �î­â¥à, �.�. �¬¨à­®¢), â¥®à¨ï ¤¨ää¥à¥­æ¨ «ì-
­ëå ãà ¢­¥­¨© ®¡ëª­®¢¥­­ëå (�.�. �àë«®¢, �.�. �¬¨à­®¢, �.�. � ¯¯®-
� ­¨«¥¢áª¨©) ¨ á ç áâ­ë¬¨ ¯à®¨§¢®¤­ë¬¨ (�.�. �â¥ª«®¢, �.�. �î­â¥à),
â¥®à¨ï ç¨á¥« (�.�. �¢ ­®¢, �.�. �¥«®­¥, �.�. �¨­®£à ¤®¢, �.�. �®è-
«ïª®¢, �.�. �ã§ì¬¨­, �.�. �¥­ª®¢), ¬ â¥¬ â¨ç¥áª¨¥ ¬¥â®¤ë ¢ ¬¥å ­¨ª¥
(�.�. �àë«®¢, �.�. �®ç¨­). � ª®­æ¥ 20-å £®¤®¢ ­ ç «¨ á¢®î â¢®àç¥áªãî

14�­â¥à¥á­® § ¬¥â¨âì, çâ® ¨§ ¢¥¤ãé¨å ¬®áª®¢áª¨å ¬ â¥¬ â¨ª®¢ ¢ ¯¥à¢ë¥ ¯®á«¥à¥-
¢®«îæ¨®­­ë¥ £®¤ë ­¥ í¬¨£à¨à®¢ « ­¨ªâ®. �  ¨ ¢ ¯®á«¥¤ãîé¨¥ £®¤ë §  ¯à¥¤¥« ¬¨
���� ¨§ ¨§¢¥áâ­ëå ¬®áª®¢áª¨å ¬ â¥¬ â¨ª®¢ ­  � ¯ ¤¥ ®ª § «áï â®«ìª® �.�. �®áâ¨-
æë­ (ªáâ â¨, ®¤¨­ ¨§ á ¬ëå «¥¢ëå ¢ á®®¡é¥áâ¢¥ ¬ â¥¬ â¨ª®¢).

15�§ íâ®£® ¨­áâ¨âãâ  ¢ 1934 £®¤ã ¢ë¤¥«¨«áï ¬ â¥¬ â¨ç¥áª¨© ¨­áâ¨âãâ ¨¬. �.�. �â¥ª-
«®¢  | ®¤¨­ ¨§ ¢¥¤ãé¨å ¬ â¥¬ â¨ç¥áª¨å ¨­áâ¨âãâ®¢ �� ¢¥ª .
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¤¥ïâ¥«ì­®áâì �.�. �®¡®«¥¢ ¨ �.�. � ­â®à®¢¨ç.
� ª®­æã 20-å £®¤®¢ ¢ �¥­¨­£à ¤ ã¦¥ ¢®ááâ ­®¢¨« áâ âãá ®¤­®£® ¨§ ¢ ¦-

­¥©è¨å ¥¢à®¯¥©áª¨å ¬ â¥¬ â¨ç¥áª¨å æ¥­âà®¢. � ­¥¬ ¯à®¤®«¦ «¨áì  ª-
â¨¢­ë¥ ¨§ëáª ­¨ï ¢ âà ¤¨æ¨®­­ëå ¯¥â¥à¡ãà£áª¨å ­ ¯à ¢«¥­¨ïå | â¥®à¨¨
ç¨á¥« ¨ ¬ â¥¬ â¨ç¥áª®© ä¨§¨ª¥.

�¥áª®«ìª® ®á« ¡«¥­­ë¥ ¯®§¨æ¨¨ ¢ â¥®à¨¨ ¢¥à®ïâ­®áâ¥© ¨ ª®­áâàãªâ¨¢-
­®© â¥®à¨¨ äã­ªæ¨© ¡ë«¨ ãªà¥¯«¥­ë ¯¥à¥¥§¤®¬ ¢ 1933 £®¤ã ¨§ � àìª®¢ 
¡«¨§ª®£® ¯® ¤ãåã ç¥¡ëè¥¢áª®© èª®«¥ �.�. �¥à­èâ¥©­ . � â¥¬ â¨ª¨ áà¥¤-
­¥£® ¯®ª®«¥­¨ï ¨ ¬®«®¤ë¥ ¬ â¥¬ â¨ª¨ ­ ç «¨ «®¬ âì áâ¥à¥®â¨¯ë, ãª®-
à¥­¨¢è¨¥áï ¢ á¥¢¥à­®© áâ®«¨æ¥ | ¯®ï¢¨«¨áì ¨­â¥à¥á­ë¥ ¨áá«¥¤®¢ ­¨ï
¢ ®¡« áâ¨ â¥®à¨¨ äã­ªæ¨© ¤¥©áâ¢¨â¥«ì­®£® ¯¥à¥¬¥­­®£® (�.�. �¨åâ¥­-
£®«ìæ), â¥®à¨¨ äã­ªæ¨© ª®¬¯«¥ªá­®£® ¯¥à¥¬¥­­®£® (�.�. �¬¨à­®¢),  «-
£¥¡àë (�.�. �¥«®­¥), § à®¦¤ «áï ¨­â¥à¥á ª äã­ªæ¨®­ «ì­®¬ã  ­ «¨§ã
(�.�. �®¡®«¥¢) ¨ â¥®à¨¨ äã­ªæ¨© ¤¥©áâ¢¨â¥«ì­®£® ¯¥à¥¬¥­­®£® (�.�. � ­-
â®à®¢¨ç). �¤­ ª®, «¨¤¨àãîé¨¥ ¯®§¨æ¨¨ ¢ ­ æ¨®­ «ì­®¬ ¬ â¥¬ â¨ç¥áª®¬
á®®¡é¥áâ¢¥ ¯¥à¥è«¨ ª �®áª¢¥, ¯à¥¤ã¡¥¦¤¥­¨ï ª ª®â®à®© ã «¥­¨­£à ¤áª®©
¬ â¥¬ â¨ç¥áª®© í«¨âë á®åà ­ï«¨áì ¥é¥ ¤®«£®16

11. �à ª ¯® ¯à¨­ã¦¤¥­¨î
� ­ ç «ã 30-å £®¤®¢ ¦¨§­ì ­ æ¨®­ «ì­®£® ¬ â¥¬ â¨ç¥áª®£® á®®¡é¥áâ¢ 

¢®è«  ¢ ãáâ®©ç¨¢®¥ àãá«®. � å®âï £« ¢­ë¥ ¥¥ á®¡ëâ¨ï ¯à®¨áå®¤¨«¨ ¢
�®áª¢¥ ¨ �¥­¨­£à ¤¥, ¥¥ ãá¯¥è­®¥ à §¢¨â¨¥ ­ ¡«î¤ «®áì ¨ ¢ ¤àã£¨å ­ ãç-
­ëå æ¥­âà å. �ªâ¨¢­ë¥ ¬ â¥¬ â¨ç¥áª¨¥ ¨áá«¥¤®¢ ­¨ï ¢¥«¨áì ­  �ªà ¨­¥
| ¢ �¨¥¢¥, � àìª®¢¥ ¨ �¤¥áá¥.

�ãé¥áâ¢¥­­ãî à®«ì §¤¥áì ¨£à «  á®§¤ ­­ ï ¢ 1918 £®¤ã �á¥ãªà ¨­-
áª ï  ª ¤¥¬¨ï ­ ãª ¢ �¨¥¢¥. �á¯¥è­® à ¡®â «¨ ãç¥­¨ª¨ �.�. �à ¢¥
(�.�. �à ¢çãª, �.�. �å¨¥§¥à, �.�. �à¥©­). �¥« «  á¢®¨ ¯¥à¢ë¥ è £¨
¯® â¥®à¨¨ ­¥«¨­¥©­ëå ª®«¥¡ ­¨© èª®«  �.�. �àë«®¢ {�.�. �®£®«î¡®¢ .
� � àìª®¢¥ ¯à®¤®«¦ « (¤® 1933 £®¤ ) á¢®¨ ¢ë¤ îé¨¥áï à ¡®âë ¯® â¥®à¨¨
¤¨ää¥à¥­æ¨ «ì­ëå ãà ¢­¥­¨©, ª®­áâàãªâ¨¢­®© â¥®à¨¨ äã­ªæ¨© ¨ â¥®à¨¨
¢¥à®ïâ­®áâ¥© �.�. �¥à­èâ¥©­. �à®¤®«¦ « á¢®¨ £¥®¬¥âà¨ç¥áª¨¥ ¨áá«¥¤®-
¢ ­¨ï �.�. �¨­æ®¢. �§ ¤àã£¨å ¬ â¥¬ â¨ç¥áª¨å æ¥­âà®¢ áâà ­ë ¢ë¤¥«¨¬
� § ­ì, £¤¥ âà ¤¨æ¨®­­® à §¢¨¢ «¨áì ¨áá«¥¤®¢ ­¨ï ¯® £¥®¬¥âà¨¨ ¨ ªã¤ 
¢ 1928 £®¤ã ¯¥à¥¥å « ¨§ �¤¥ááë ¢ë¤ îé¨©áï  «£¥¡à ¨áâ �.�. �¥¡®â à¥¢.
�®¢ë¬ ¯ã­ªâ®¬ ­  ¬ â¥¬ â¨ç¥áª®© ª àâ¥ áâà ­ë áâ « �¨ä«¨á (�.�. �¨-
ª®« ¤§¥, �.�. � §¬ ¤§¥, �.�. �ãáå¥«¨è¢¨«¨), £¤¥ ¢ 1918 £®¤ã ¡ë« ®âªàëâ
ã­¨¢¥àá¨â¥â.

� «ì­¥©è¨© ¯ãâì ®à£ ­¨§ æ¨¨ ¬ â¥¬ â¨ç¥áª¨å ¨áá«¥¤®¢ ­¨© ¢ áâà ­¥
16� á¢ï§¨ á íâ¨¬ ¯à®æ¨â¨àãî äà £¬¥­â ¨§ ý�®á«¥¤­¥£® á«®¢ . . . þ �.�. �®«ã¡¥¢ , ¯à®-

¨§­¥á¥­­®£® 3 ¤¥ª ¡àï 1954 £®¤ : ý"�® quod licet Jovi, non licet bovi (�â® ¯à¨«¨ç¥áâ¢ã¥â
�¯¨â¥àã, â® ­¥ ¯à¨«¨ç¥áâ¢ã¥â ¡ëªã | �.�.)" �®, çâ® ¡ë«® ¯®§¢®«¨â¥«ì­® â ª®¬ã ãç¥-
­®¬ã, ª ª �¥¡ëè¥¢, â® ¥¤¢  «¨ ¡ë«® ã¬¥áâ­® ¥£® ãç¥­¨ª ¬. � ª ï â®çª  §à¥­¨ï «¥£ª®
áª âë¢ « áì ¯à®áâ® ­  ­¥ª®â®à®£® à®¤  ¯à®¢¨­æ¨ «¨§¬, ª®â®àë© ¨ áª § «áï ¢ 20-¥ £®¤ë
ã¦¥ �� ¢¥ª , ª®£¤  ¨§ �®áª¢ë ¯à¨è«¨ ¢ âàã¤ å �ãª®¢áª®£® ¨ � ¯«ë£¨­  á®¢¥àè¥­­®
à¥ «ì­ë¥ ¯«®¤ë â¥®à¨¨ äã­ªæ¨© ª®¬¯«¥ªá­®£® ¯¥à¥¬¥­­®£®, è¨à®ç ©è¨¥ ®¡®¡é¥­¨ï
ª« áá¨ç¥áª®£®  ­ «¨§  ¢ âàã¤ å �.�. �ã§¨­  ¨ ¥£® ãç¥­¨ª®¢; ä¨§¨ª¨ ¨, ¢ ç áâ­®áâ¨, á®-
¢à¥¬¥­­ ï ¬¨ªà®ä¨§¨ª  ¯®ª § «¨, çâ® ªàë«®áì §  £¥­¨ «ì­ë¬¨ ¨¤¥ï¬¨ �®¡ ç¥¢áª®£®,
§  ­ ¬¥ª ¬¨ �¨¬ ­  ¨ §  ¬­®£®¬¥à­ë¬¨ £¥®¬¥âà¨ï¬¨, ­ ¤ ª®â®àë¬¨ ­¥ ¯à®çì ¯®èãâ¨âì
¨ ­¥ª®â®àë¥ á®¢à¥¬¥­­ë¥ ãç¥­ë¥ ¯¥â¥à¡ãà£áª®© èª®«ëþ (�.�. �®«ã¡¥¢ [1, áâà. 178]).
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¡ë« ®¯à¥¤¥«¥­ ¯« ­ ¬¨ �.�. �â «¨­  áâà®¨â¥«ìáâ¢  �®¢¥âáª®© ­ ãª¨. �®-
£« á­® íâ¨¬ ¯« ­ ¬, £®«®¢­®© ¥¥ ®à£ ­¨§ æ¨¥© (ýèâ ¡®¬ �®¢¥âáª®© ­ -
ãª¨þ) ¤®«¦­  ¡ë«  áâ âì �ª ¤¥¬¨ï ­ ãª ����. �â® ¯®«®¦¥­¨¥ ¡ë«® § -
ªà¥¯«¥­® ­®¢ë¬ ãáâ ¢®¬ �ª ¤¥¬¨¨, ¯à¨­ïâë¬ ¢ 1927 £®¤ã. �á­®¢­®© § ¤ -
ç¥© �ª ¤¥¬¨¨ ¯à®¢®§£« è « áì § ¤ ç  á®æ¨ «¨áâ¨ç¥áª®£® áâà®¨â¥«ìáâ¢ .
� á®áâ ¢ à¥ä®à¬¨àã¥¬®© �ª ¤¥¬¨¨ ¡ë« ¢ª«îç¥­ àï¤ ç«¥­®¢ ¯ àâ¨¨. �¤¨­
¨§ ­¨å, ¨§¡à ­­ë© ¢ 1929 £®¤ã ýáâ àë© ¡®«ìè¥¢¨ªþ �.�. �à¦¨¦ ­®¢áª¨©,
áâ « ¥¥ ¢¨æ¥-¯à¥§¨¤¥­â®¬. �¬ã ¨ ¡ë«® ¢¬¥­¥­® ¢ ®¡ï§ ­­®áâì ­ ¤§¨à âì
§  �ª ¤¥¬¨¥©. � §ã¬¥¥âáï, ýèâ ¡ �®¢¥âáª®© ­ ãª¨þ ¤®«¦¥­ ¡ë« ­ å®-
¤¨âìáï ã ¢®¦¤ï ý¯®¤ àãª®©þ. �®íâ®¬ã ¢ 1934 £®¤ã ¯à¥§¨¤¨ã¬ �ª ¤¥¬¨¨
¡ë« ¯¥à¥¢¥¤¥­ ¢ �®áª¢ã.

�«¥¤®¬ ¡ë«¨ ¯¥à¥¢¥¤¥­ë ¨ àï¤ ¢¥¤ãé¨å ¨­áâ¨âãâ®¢. �à¥¤¨ ­¨å | � -
â¥¬ â¨ç¥áª¨© ¨­áâ¨âãâ ¨¬. �.�. �â¥ª«®¢ . � �®áª¢ã ¯¥à¥¥å «¨ �.�. �¥à-
­èâ¥©­, �.�. �¥«®­¥, �.�. �¨­®£à ¤®¢, �.�. �®ç¨­, �.�. �®¡®«¥¢.

� à¥§ã«ìâ â¥ ¤¢¥ ¢¥¤ãé¨¥ ­ æ¨®­ «ì­ë¥ èª®«ë | �®áª®¢áª ï ¨ �¥â¥à-
¡ãà£áª ï | �¥­¨­£à ¤áª ï | ®ª § «¨áì ¢ ®¤­®¬ £®à®¤¥. �®«¥î ¢®¦¤ï ­ -
å®¤¨¢è¨¥áï ¢ ª®­äà®­â æ¨¨ èª®«ë ¡ë«¨ ¢ë­ã¦¤¥­ë ¦¨âì ¢¬¥áâ¥. �â®£
â ª®£® ý®¡é¥¦¨â¨ïþ ®ª § «áï çà¥§¢ëç ©­® ¯«®¤®â¢®à­ë¬. �à®¨§®è¥«
á¨­â¥§ ¤¢ãå, å®âï ¨ ¨¬¥¢è¨å ®¡é¨¥ ¨áâ®ç­¨ª¨, ­® ¢ â® ¦¥ ¢à¥¬ï ¨¤¥®-
«®£¨ç¥áª¨ à §«¨ç­ëå èª®«. �à®¨§®è¥« á¨­â¥§ âà ¤¨æ¨¨ ¯¥â¥à¡ãà£áª®©
èª®«ë ¬ â¥¬ â¨ç¥áª®© ä¨§¨ª¨ (�.�. �®¡®«¥¢) ¨ ¬®áª®¢áª®©, ¢®áå®¤ïé¥©
ª �.�. �¥â¥àá®­ã âà ¤¨æ¨¨ ¨áá«¥¤®¢ ­¨© ¢ ®¡« áâ¨ â¥®à¨¨ ¤¨ää¥à¥­-
æ¨ «ì­ëå ãà ¢­¥­¨© á ç áâ­ë¬¨ ¯à®¨§¢®¤­ë¬¨ (�.�. �¥âà®¢áª¨©), ¬®á-
ª®¢áª®£® (�.�. �®«¬®£®à®¢, �.�. �«¥á­¥à) ¨ «¥­¨­£à ¤áª®£® (�.�. �®-
¡®«¥¢) ­ ¯à ¢«¥­¨© ¢ äã­ªæ¨®­ «ì­®¬  ­ «¨§¥, ç¥¡ëè¥¢áª®© «¨­¨¨ à §-
¢¨â¨ï â¥®à¨¨ ¢¥à®ïâ­®áâ¥©, ­ á«¥¤­¨ª®¬ ª®â®à®© ¢ëáâã¯ « �.�. �¥à­-
èâ¥©­, á ¬®áª®¢áª®©, ¢ëà®áè¥© ¢ ­¥¤à å ¬¥âà¨ç¥áª®© â¥®à¨¨ äã­ªæ¨©
(�.�. �¨­ç¨­, �.�. �®«¬®£®à®¢), ¢áâà¥â¨«¨áì ¤¢¥ «¨­¨¨ à §¢¨â¨ï â¥®à¨¨
ç¨á¥« | ç¥¡ëè¥¢áª ï (�.�. �¨­®£à ¤®¢) ¨ ­®¢ ï ¬®áª®¢áª ï (�.�. �¨­-
ç¨­, �.�. �¥«ìä®­¤, �.�. �­¨à¥«ì¬ ­), ¤¢¥ «¨­¨¨ à §¢¨â¨ï  «£¥¡à ¨ç¥á-
ª¨å ¨áá«¥¤®¢ ­¨©, ¢®áå®¤ïé¨å ª ª¨¥¢áª®© èª®«¥ �.�. �à ¢¥ | ¬®áª®¢-
áª ï (�.�. �¬¨¤â, �.�. �ãà®è) ¨ «¥­¨­£à ¤áª ï (�.�. �¥«®­¥). �®§­¨ª
¬®é­¥©è¨© ¨áá«¥¤®¢ â¥«ìáª¨© ¯®â¥­æ¨ «, ®¡ê¥¤¨­¥­­ë© ¢®ªàã£ � â¥¬ -
â¨ç¥áª®£® ¨­áâ¨âãâ  ¨¬. �.�. �â¥ª«®¢ . ¬¥å ­¨ª®-¬ â¥¬ â¨ç¥áª®£® ä -
ªã«ìâ¥â  ��� ¨ �®áª®¢áª®£® ¬ â¥¬ â¨ç¥áª®£® ®¡é¥áâ¢ .

� ª ¢ á¥à¥¤¨­¥ 30-å £®¤®¢ à®¤¨« áì �®¢¥âáª ï ¬ â¥¬ â¨ç¥áª ï èª®« 
| ®¤­  ¨§ ­ ¨¡®«¥¥ ¢«¨ïâ¥«ì­ëå ¢ �� ¢¥ª¥17 . �© ¯à¥¤áâ®ï«  ¤®«£ ï ¨

17�â ­®¢«¥­¨¥ á®¢¥âáª®£® ¬ â¥¬ â¨ç¥áª®£® á®®¡é¥áâ¢  ¨ à®¦¤¥­¨¥ �®¢¥âáª®© ¬ â¥-
¬ â¨ç¥áª®© èª®«ë ¯à®¨áå®¤¨«® ¢ ®ç¥­ì á«®¦­ë© ¨áâ®à¨ç¥áª¨© ¯¥à¨®¤, ¤à ¬ â¨ç¥á-
ª¨¥ ¯¥à¨¯¥â¨¨ ª®â®à®£® ­ «®¦¨«¨ ¬à ç­ë© ®â¯¥ç â®ª ­  â¥ç¥­¨¥ ¦¨§­¨ ¬ â¥¬ â¨ç¥á-
ª®£® á®®¡é¥áâ¢  | ¯à¥á«¥¤®¢ ­¨ï ¯à¨¢¥à¦¥­æ¥¢ áâ à®£® à¥¦¨¬ , ¢ëå®¤æ¥¢ ¨§ ýíªá-
¯«ã â â®àáª¨å ª« áá®¢þ, æ¥àª®¢­¨ª®¢, á ¡®â ¦­¨ª®¢ ¨ ¢à¥¤¨â¥«¥©,  £¥­â®¢ ¡ãà¦ã §¨¨,
ãâ¢¥à¦¤¥­¨¥ ­®¢®© ¨¤¥®«®£¨¨. �á¥ íâ® á®¯à®¢®¦¤ «®áì èã¬­ë¬¨ ¯®«¨â¨ç¥áª¨¬¨ ª ¬-
¯ ­¨ï¬¨, ç¨áâª ¬¨, ¬­®£®ç¨á«¥­­ë¬¨  à¥áâ ¬¨. � â¥¬ â¨ç¥áª®¥ á®®¡é¥áâ¢® ¯®­¥á«®
­¥¬ «ë¥ ¯®â¥à¨ | âà ¢«ï �.�. �£®à®¢ , § ª®­ç¨¢è ïáï ¥£®  à¥áâ®¬ ¨ á¬¥àâìî (á¬.
�¥¬¨¤®¢ �.�. [5]),  à¥áâ ¨ £¨¡¥«ì �.�. �à ¢çãª  (á¬. �.�. �à¡ ­áª¨© [1]) | «¨èì
¯à¨¬¥àë, å®âï ¨ ­ ¨¡®«¥¥ ¨§¢¥áâ­ë¥, â ª¨å ¯®â¥àì. ý�¥«®  ª ¤¥¬¨ª  �.�. �ã§¨­ þ,
å®âï ¨ § ª®­ç¨«®áì ¤«ï ­¥£® ¡« £®¯®«ãç­®, ®áâ ¢¨«® £«ã¡®ª¨© èà ¬ ­  â¥«¥ á®¢¥âáª®£®
¬ â¥¬ â¨ç¥áª®£® á®®¡é¥áâ¢  (á¬. ª­¨£ã ¯®¤ à¥¤. �.�. �¥¬¨¤®¢  ¨ �.�. �¥¢è¨­  [1]).
�âã âà £¨ç¥áªãî áâ®à®­ã ¨áâ®à¨¨ á®¢¥âáª®© ¬ â¥¬ â¨ª¨ ¬ë §¤¥áì ¯à ªâ¨ç¥áª¨ ­¥ § -
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­¥¯à®áâ ï ¦¨§­ì. � ª®­æ¥ 30-å £®¤®¢ ­ ç « ®¯ãáª âìáï ¦¥«¥§­ë© § ­ ¢¥á.
�®¢¥âáª¨¥ ¬ â¥¬ â¨ª¨ ­ ¤®«£® ®ª § «¨áì ¢ ®â­®á¨â¥«ì­®© ¨§®«ïæ¨¨18 .
�¤­ ª®, ¥¥ ¢­ãâà¥­­¨© ¯®â¥­æ¨ « ®ª § «áï ­ áâ®«ìª® ¬®é­ë¬, çâ® ®­  ¨
¢ íâ®© á¨âã æ¨¨ ¯à®¤®«¦ «   ªâ¨¢­® ¨ ãá¯¥è­® à §¢¨¢ âìáï. �§ âï¦¥«ëå
«¥â ¢®©­ë, ¯à¨­¥áè¨å áâà ­¥ ¨ ¥¥ ­ ãª¥ ­¥¨áç¨á«¨¬ë¥ ¯®â¥à¨, ®­  ¢ëè« 
çà¥§¢ëç ©­® à áè¨à¨¢ á¢®î £¥®£à ä¨î. �¢ ªã æ¨ï ­  �®áâ®ª ¢¥¤ãé¨å
­ ãç­ëå ¨ ®¡à §®¢ â¥«ì­ëå ãçà¥¦¤¥­¨© ¯à¨¢¥«  ª ®à£ ­¨§ æ¨¨ ­®¢ëå
¬ â¥¬ â¨ç¥áª¨å æ¥­âà®¢ ­  �®áâ®ª¥ áâà ­ë | ¢ � ¢®«¦ì¥, ¢ �¨¡¨à¨, ¢
�à¥¤­¥© �§¨¨ ¨ � ª ¢ª §ì¥19.

� ª®£¤  á® á¬¥àâìî �.�. �â «¨­  ¦¥«¥§­ë© § ­ ¢¥á ­ ç « ¯®¤­¨¬ âìáï,
�®¢¥âáª ï ¬ â¥¬ â¨ç¥áª ï èª®«  ®âªàë« áì ¬¨àã ¢® ¢á¥© è¨à®â¥ â¥¬ â¨-
ç¥áª®£® ®å¢ â  ¯®«ï ¬ â¥¬ â¨ç¥áª¨å ¨áá«¥¤®¢ ­¨©, ¢ á¨«¥ ¨ £«ã¡¨­¥ á¢®¨å
à¥§ã«ìâ â®¢. � 1958 £®¤ã ¢ � à¨¦ ¯à¨¥å « �.�. �®«¬®£®à®¢. �â® ¡ë«
¥£® ¯¥à¢ë© ¯®á«¥ ¤«¨â¥«ì­®£® ¯¥à¥àë¢  ¢¨§¨â ¢® �à ­æ¨î. �â¥ç¥­¨¥ á¥-
¬¥áâà  ®­ ç¨â « §¤¥áì «¥ªæ¨¨ ® á¢®¨å ¤®áâ¨¦¥­¨ïå ¨ à¥§ã«ìâ â å á¢®¨å
ãç¥­¨ª®¢, ¯®«ãç¥­­ëå §  ¯®á«¥¤­¨¥ £®¤ë. �â® ¡ë«¨ áâ ¢è¨¥ ­ë­¥ ª« á-
á¨ç¥áª¨¬¨ à¥§ã«ìâ âë ¯® â¥®à¨¨ ¤¨­ ¬¨ç¥áª¨å á¨áâ¥¬, § «®¦¨¢è¨¥ ®á-
­®¢ë â¥®à¨¨ ¨§¢¥áâ­®© ­ë­¥ ª ª ���-â¥®à¨ï (â.¥. â¥®à¨ï �®«¬®£®à®¢ {
�à­®«ì¤ {�®§¥à ), ¯® â¥®à¨¨ ¨­ä®à¬ æ¨¨, à¥§ã«ìâ âë ¯® â¥®à¨¨ áã¯¥à-
¯®§¨æ¨¨ äã­ªæ¨© (á®¤¥à¦ ¢è¨¥ â®«ìª® çâ® ¯®«ãç¥­­®¥ à¥è¥­¨¥ 13-© ¯à®-
¡«¥¬ë �¨«ì¡¥àâ ), ¯® â¥®à¨¨ ¯à¨¡«¨¦¥­¨ï äã­ªæ¨© ¨ â¥®à¨¨ ¢¥à®ïâ­®á-
â¥©20. �â¨ à¥§ã«ìâ âë áâ «¨ ïàª¨¬ á¢¨¤¥â¥«ìáâ¢®¬ â¢®àç¥áª®£® á¨«ë �®-
¢¥âáª®© ¬ â¥¬ â¨ç¥áª®© èª®«ë. �®¤«¨­­ë¬ ¥¥ âà¨ã¬ä®¬ áâ « �¥¦¤ã­ -
à®¤­ë© ª®­£à¥áá ¬ â¥¬ â¨ª®¢ 1966 £®¤ , ãá¯¥è­® ¯à®è¥¤è¨© ¢ �®áª¢¥ ¨
áâ ¢è¨© á ¬ë¬ ¯à¥¤áâ ¢¨â¥«ì­ëå §  ¢¥áì �� ¢¥ª.

� ª ¢ ä¥­®¬¥­¥ �®¢¥âáª®© ¬ â¥¬ â¨ç¥áª®© èª®«ë, à®¤¨¢è¥©áï ¢ à¥-
§ã«ìâ â¥ á¨­â¥§  �®áª®¢áª®© ¨ �¥­¨­£à ¤áª®© ¬ â¥¬ â¨ç¥áª®© èª®«, § -
¢¥àè¨« áì ª®­äà®­â æ¨ï ¬ â¥¬ â¨ç¥áª¨å á®®¡é¥áâ¢ ¤¢ãå £®à®¤®¢.

âà £¨¢ ¥¬, ®âáë« ï ç¨â â¥«ï ª á¯¥æ¨ «ì­®© «¨â¥à âãà¥.
18�§®«ïæ¨ï, ª®­¥ç­®, ¡ë«  ­¥  ¡á®«îâ­®© | ¢ ���� ¯à®¤®«¦ «¨ ¯®áâã¯ âì ­¥ª®-

â®àë¥ ­ ãç­ë¥ ¨§¤ ­¨ï, ¢ â®¬ ç¨á¥« ¯¥à¨®¤¨ç¥áª¨¥. �à ªâ¨ç¥áª¨, ¯à¥ªà â¨«áï ¢ë¥§¤
ãç¥­ëå §  £à ­¨æã ¨ ¯à¨¥§¤ § ¯ ¤­ëå á¯¥æ¨ «¨áâ®¢ ¢ áâà ­ã. � ¬¥à«  ¯¥à¥¯¨áª .

19�®£¨ç¥áª¨¬ § ¢¥àè¥­¨¥ íâ®© íªá¯ ­á¨¨ áâ «  ®à£ ­¨§ æ¨ï ¢ ª®­æ¥ 50-ëå £®¤®¢ �¨-
¡¨àáª®£® ®â¤¥«¥­¨ï  ª ¤¥¬¨¨ ­ ãª ���� á® §­ ¬¥­¨âë¬ �ª ¤¥¬£®à®¤ª®¬, à á¯®«®¦¥­-
­®¬ ­¥¤ «¥ª® ®â �®¢®á¨¡¨àáª . �¤­¨¬ ¨§ ¢¥¤ãé¨å ¬¨à®¢ëå ¬ â¥¬ â¨ç¥áª¨å æ¥­âà®¢
áâ « �­áâ¨âãâ ¬ â¥¬ â¨ª¨ �� �� ����, ­®áïé¨© ­ë­¥ ¨¬ï á¢®¥£® ¯¥à¢®£® ¤¨à¥ªâ®à 
�.�. �®¡®«¥¢ .

20�­â¥à¥á­  ¡ë«  à¥ ªæ¨ï äà ­æã§áª¨å ¬ â¥¬ â¨ª®¢ ­  íâ¨ ¤®ª« ¤ë �.�. �®«¬®-
£®à®¢ . �  ¯¥à¢®© «¥ªæ¨¨ ¡ë«® ®ç¥­ì ¬­®£® ­ à®¤  | á®¡à «áï ¢¥áì ¬ â¥¬ â¨ç¥áª¨©
� à¨¦. �á¥¬ ¡ë«® «î¡®¯ëâ­® | ª ª¨¥ à¥§ã«ìâ âë (á¢®¨ ¨ á¢®¨å ãç¥­¨ª®¢) ¯à¨¢¥§ á
á®¡®© ¢¥«¨ª¨© ¬ â¥¬ â¨ª. �¤­ ª®, ¯®áâ¥¯¥­­® ¨­â¥à¥á áâ « ¯ ¤ âì ¨ ç¨á«® á«ãè â¥«¥©
áãé¥áâ¢¥­­® ã¬¥­ìè¨«®áì. �à®¤®«¦ «¨ ¢­¨¬ â¥«ì­® á«ãè âì «¥ªæ¨¨ �. � àâ ­, �.
�¥àí, �. �¥¢¨. � à¨¦áªãî ¦¥ ¬®«®¤¥¦ì (�. �à®â¥­¤¨ª , �.�. �¥àà , �. �®¬  ¨ ¤à.)
¢®«­®¢ «¨ ¤àã£¨¥ áî¦¥âë | ¢á¥ ®­¨ ­ å®¤¨«¨áì ¯®¤  ¡á®«îâ­ë¬ ¢«¨ï­¨¥¬ ¢®è¥¤è¥£®
¢ á¨«ã ¡ãà¡ ª¨§¬ ,

� ª ¯à®ï¢¨«®áì ¯à®å®¤¨¢è¥¥ ¢® ¢§ ¨¬­®© ¨§®«ïæ¨¨  ¢â®­®¬­®¥ à §¢¨â¨¥ ¤¢ãå ªàã¯-
­¥©è¨å ¬ â¥¬ â¨ç¥áª¨å èª®«.
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�������� ���������� ����������� �������
�������� ���������� ������

�ãª®¢ �.�., �ãª®¢  �.C.
����

�¥£®¤­ï ­  á®æ¨ «ì­ë¥ ¯à®æ¥ááë ¢á¥ ¡®«ìè¥¥ ¢«¨ï­¨¥ ®ª §ë¢ îâ à á-
è¨àïîé¨¥áï ¢®§¬®¦­®áâ¨ ¨­ä®à¬ æ¨®­­®£® ®¡é¥­¨ï «î¤¥©, ¢®§¬®¦-
­®áâ¨ ¯à¨­ïâ¨ï ¨¬¨ ª®««¥ªâ¨¢­ëå à¥è¥­¨© ­  ®á­®¢¥ âà ¤¨æ¨®­­® ¯®­¨-
¬ ¥¬ëå æ¥­­®áâ¥© ¦¨§­¨. �¥«®¢¥ª, ý®¡« ¤ ï á¢®¡®¤®© ¢®«¨þ, ¢á¥ ¡®«ìè¥
áâà¥¬¨âáï ¨§ ¬¨à  à¥ «ì­®£® ¢ ¬¨à ¨­®©, ¬¨à á¬®¤¥«¨à®¢ ­­ë©, ¢¨àâã «ì-
­ë© | ¯à®â¨¢®áâ®ïé¨© ¯à¨à®¤¥, à §àãè îé¨© ¯à¨à®¤ã. � ç¥«®¢¥ç¥áª®¬
áãé¥áâ¢®¢ ­¨¨ ¢á¥ ¡®«ìè¥¥ §­ ç¥­¨¥ ­ ç¨­ ¥â ¯à¨®¡à¥â âì ¢¨àâã «ì­ ï
à¥ «ì­®áâì.

�¨áâ¥¬­®¥ à áá¬®âà¥­¨¥ â¥­¤¥­æ¨© à §¢¨â¨ï ç¥«®¢¥ç¥áª®£® ®¡é¥áâ¢  á
¯®§¨æ¨© £ à¬®­¨ç­®£® ýã­¨¢¥àáã¬ þ âà¥¡ã¥â ¢ë¤¥«¥­¨ï á«¥¤ãîé¨å ¡«®-
ª®¢: á ¬®£® ®¡é¥áâ¢  (¥£® ¬ â¥à¨ «ì­®© ®á­®¢ë), ¢­ãâà¥­­¥© áà¥¤ë ®¡-
é¥áâ¢  (®¡é¥áâ¢¥­­®£® á®§­ ­¨ï) ¨ ®ªàã¦ îé¥© áà¥¤ë (¯à¨à®¤ë).

�¡êïá­¥­¨¥ ¬¥å ­¨§¬®¢ í¢®«îæ¨¨ ­  ®á­®¢¥ ¯à¨­æ¨¯®¢ £ à¬®­¨¨ ¨
á¨¬¬¥âà¨¨ ¨ á¢ï§ ­­ëå á ­¨¬¨ § ª®­®¢ á®åà ­¥­¨ï âà¥¡ã¥â à¥è¥­¨ï ¯à®-
¡«¥¬ë á¨­â¥§  á«®¦­®© á¨áâ¥¬ë ¨§ á®¢®ªã¯­®áâ¨ ¯à®áâëå í«¥¬¥­â®¢.

�  ¡áâà ªâ­®© â®çª¨ §à¥­¨ï ¯®­ïâ¨¥ á¨¬¬¥âà¨¨ å à ªâ¥à¨§ã¥âáï ®¯à¥-
¤¥«¥­­®© áâàãªâãà®©, ¢ ª®â®à®© ®¡ê¥¤¨­¥­ë âà¨ ä ªâ®à :

1) ®¡ê¥ªâ (ï¢«¥­¨¥), á¨¬¬¥âà¨ï ª®â®à®£® à áá¬ âà¨¢ ¥âáï,
2) ¯à¥®¡à §®¢ ­¨ï, ¯® ®â­®è¥­¨î ª ª®â®àë¬ à áá¬ âà¨¢ ¥âáï á¨¬¬¥â-

à¨ï;
3) ¨­¢ à¨ ­â­®áâì, ­¥¨§¬¥­­®áâì, á®åà ­¥­¨¥ ª ª¨å-â® á¢®©áâ¢ ®¡ê¥ªâ ,

¢ëà ¦ îé¥¥ à áá¬ âà¨¢ ¥¬ãî á¨¬¬¥âà¨î. �­¢ à¨ ­â­®áâì ¯®­¨¬ ¥âáï
­¥ ¢®®¡é¥,   «¨èì ¯® ®â­®è¥­¨î ª ®¯à¥¤¥«¥­­ë¬ ï¢«¥­¨ï¬. �­¢ à¨ ­â-
­®áâì á¢®©áâ¢  ¢ë¤¥«¥­­®£® ®¡ê¥ªâ  ¤®«¦­  ¨¬¥âì ®¡ê¥ªâ¨¢­ãî ®á­®¢ã,
¯à®ï¢«ïâì á¥¡ï ª ª ­¥ª®â®à ï ãáâ®©ç¨¢ ï æ¥«®áâ­®áâì.

�ã¢áâ¢¥­­®¥ ¢®á¯à¨ïâ¨¥, á«ã¦ é¥¥ ®á­®¢®© ¯®§­ ­¨ï á®æ¨ «ì­®© ¤¥©-
áâ¢¨â¥«ì­®áâ¨, â ª¦¥ ¤®«¦­® ¡ §¨à®¢ âìáï ­  ãáâ®©ç¨¢®© á¢ï§¨ ¬¥¦¤ã
æ¥«®áâ­ë¬¨ ï¢«¥­¨ï¬¨ ¢­¥è­¥£® ¬¨à . �á¯¥è­ ï ¦¨§­¥¤¥ïâ¥«ì­®áâì ¬®-
¦¥â ¡ §¨à®¢ âìáï â®«ìª® ­  ãáâ®©ç¨¢ëå á¢ï§ïå ¬¥¦¤ã ï¢«¥­¨ï¬¨ ¨ ¯à®-
æ¥áá ¬¨ ¢­¥è­¥£® ¬¨à , ­  â®¬, çâ® ­¥ ¬¥­ï¥âáï ¨«¨ ¬ «® ¬¥­ï¥âáï ¢®
¢à¥¬¥­¨. � ª ç¥áâ¢¥ â ª¨å ¨­¢ à¨ ­â®¢ ¢ëáâã¯ îâ æ¥«®áâ­ë¥ ®¡é¥áâ¢¥­-
­ë¥ áãé­®áâ¨, ª®â®àë¥ ä®à¬¨àãîâáï ª ª  ¡áâà ªæ¨¨ à §­®£® ãà®¢­ï.

�­¢ à¨ ­âë ¨ £àã¯¯ë ¯à¥®¡à §®¢ ­¨© á¨¬¬¥âà¨¨ | ¤¢®©áâ¢¥­­ë¥ ¯®-
­ïâ¨ï. � §«¨ç­ë¥ ­ ¡®àë áâàãªâãà, à¥ «¨§ã¥¬ë¥ ¯à¨à®¤®© ¢ ¨¥à àå¨-
ç¥áª¨å á¨áâ¥¬ å, ¬®¦­® ä®à¬ «ì­ë¬ ®¡à §®¬ á®¯®áâ ¢«ïâì á á¥¬¥©áâ-
¢ ¬¨ ¬ â¥¬ â¨ç¥áª¨å ¬ âà¨æ, á®áâ ¢«¥­­ëå ¨§ í«¥¬¥­â®¢ ¤ ­­ëå áâàãª-
âãà. �§ëª ¬ âà¨ç­®£® ¨áç¨á«¥­¨ï | ï§ëª ¬ â¥¬ â¨ç¥áª®©  ¡áâà ªæ¨¨ |
¢ëáâã¯ ¥â ¢ á¨áâ¥¬­ëå ¨áá«¥¤®¢ ­¨ïå ­  ®á­®¢¥ £ à¬®­¨¨ ¨ á¨¬¬¥âà¨¨ ¢
à®«¨ ï§ëª  à¥§ã«ìâ â¨¢­®£® ¯à¥¤áâ ¢«¥­¨ï á¨áâ¥¬ ¯à¨ ãá«®¢¨¨:
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{ ¥á«¨ §®«®â®¥ á¥ç¥­¨¥ à áá¬ âà¨¢ ¥âáï ª ª ®á­®¢  ä®à¬¨à®¢ ­¨ï æ¥-
«®£® í«¥¬¥­â  (­¥ª®â®à®£® äã­ªæ¨®­ «ì­®£® ®¯¥à â®à );

{  «£®à¨â¬ ¯®á«¥¤®¢ â¥«ì­®áâ¨ �¨¡®­ çç¨ à áá¬ âà¨¢ ¥âáï ª ª ®á-
­®¢  ä®à¬¨à®¢ ­¨ï áâàãªâãàë á«®¦­ëå á¨áâ¥¬ ¨§ äã­ªæ¨®­ «ì­ëå
®¯¥à â®à®¢.

�áâ®©ç¨¢®¥ á ¯à¨à®¤®© à §¢¨â¨¥ ®¡é¥áâ¢  ¤®«¦­® ®á­®¢ë¢ âìáï ­  à¥-
è¥­¨¨ ¢®¯à®á  ® £®¬¥®áâ §¨á¥ ¢á¥£® ýã­¨¢¥àáã¬ þ ¨ £ à¬®­¨ç­®¬ á®®â­®-
è¥­¨¨ ¬ â¥à¨ «ì­®£® ¨ ¤ãå®¢­®£® ¬¨à®¢ ç¥«®¢¥ª .

�®æ¨®«®£¨ï ¨§ãç ¥â ®¡é¥áâ¢® (á®æ¨ã¬), ¥£® äã­ªæ¨®­¨à®¢ ­¨¥ ¨ à §-
¢¨â¨¥ ¯®áà¥¤áâ¢®¬ ¨§ãç¥­¨ï á®æ¨ «ì­ëå ï¢«¥­¨©, ¯à®æ¥áá®¢, ®â­®è¥­¨©,
á®áâ ¢«ïîé¨å ®á­®¢­®¥ ãáâ®©ç¨¢®¥ á®¤¥à¦ ­¨¥ á®æ¨ «ì­®© à¥ «ì­®áâ¨.
�®æ¨®«®£¨ï | ­ ãª  ®¡ ãáâ®©ç¨¢®© æ¥«®áâ­®áâ¨ (¨­¢ à¨ ­â­®áâ¨) ®¡é¥áâ-
¢¥­­®£® ®à£ ­¨§¬ , ®¡é¥áâ¢¥­­®© ¦¨§­¨, ®¡é¥áâ¢¥­­ëå ®â­®è¥­¨©.

�®¢à¥¬¥­­ ï á®æ¨®«®£¨ï ®¯¥à¨àã¥â ª ª íª®­®¬¨ª®-áâ â¨áâ¨ç¥áª¨¬¨
¯®ª § â¥«ï¬¨ à §¢¨â¨ï ®¡é¥áâ¢ , â ª ¨ ¡®«¥¥ á«®¦­ë¬¨ ¬¥â®¤¨ª ¬¨, ­¥-
®¡å®¤¨¬ë¬¨ ¤«ï ¯®­¨¬ ­¨ï ­¥ â®«ìª® ª®«¨ç¥áâ¢¥­­ëå, ­® ¨ ª ç¥áâ¢¥­­ëå
¨§¬¥­¥­¨©, ¯à®¨áå®¤ïé¨å ¢ á®æ¨ «ì­ëå á¨áâ¥¬ å.

�¤­  ¨§ ­ ¨¡®«¥¥ ¨§¢¥áâ­ëå á®æ¨®«®£¨ç¥áª®© ­ ãª¥ ¬¥â®¤¨ª ¨§¬¥à¥­¨ï
á®æ¨ «ì­®£® á®áâ®ï­¨ï ®¡é¥áâ¢  à §à ¡®â ­  ¯®¤ àãª®¢®¤áâ¢®¬  ª ¤¥¬¨ª 
�.�. �á¨¯®¢ .

�®«ãç¥­­ë¥ ­  ®á­®¢¥ ¬¥â®¤¨ª¨  ª ¤¥¬¨ª  �.�. �á¨¯®¢  ¤ ­­ë¥ ¤ îâ
¯à¥¤áâ ¢«¥­¨¥ ® á®æ¨ «ì­®¬ á®áâ®ï­¨¨ ®¡é¥áâ¢ , ¯®ª §ë¢ îâ áâ ¤¨î ¥£®
á®æ¨ «ì­®£® à §¢¨â¨ï, ãâ®ç­ïîâ, ­ áª®«ìª® ¯à¥¢ëè¥­ë â¥ ¨«¨ ¤àã£¨¥ á®-
æ¨ «ì­ë¥ ¨­¤¨ª â®àë | ¯®ª § â¥«¨ æ¥­­®áâ¨ á®æ¨ «ì­®© à¥ «ì­®áâ¨.

�§ ¨áá«¥¤®¢ ­¨©  ª ¤¥¬¨ª  �.�. �á¨¯®¢  á«¥¤ã¥â, çâ® ¢ è¨à®ª®¬
á¬ëá«¥ ¤«ï ®¯¨á ­¨ï á®áâ®ï­¨© á®æ¨ «ì­ëå á¨áâ¥¬ ­¥®¡å®¤¨¬® ¨á¯®«ì§®-
¢ âì ¯ à ¬¥âàë, å à ªâ¥à¨§ãîé¨¥ á¢®©áâ¢¥­­ë¥ ¤ ­­®¬ã íâ ¯ã à §¢¨â¨ï
á®æ¨ã¬  ®¡é¥áâ¢¥­­ë¥ æ¥­­®áâ¨.

� ª¨¬ ®¡à §®¬, ¤«ï ¨§ãç¥­¨ï â¥­¤¥­æ¨© à §¢¨â¨ï á®æ¨ «ì­ëå á¨áâ¥¬
­¥®¡å®¤¨¬® ¨á¯®«ì§®¢ âì ¯®¤å®¤ ­  ®á­®¢¥ ãç¥â  ¨å æ¥«®áâ­®áâ¨ (¨­¢ à¨-
 ­â­®áâ¨ æ¥­­®áâ¥© ¨ § ª®­®¢ á®åà ­¥­¨ï íâ¨å æ¥­­®áâ¥©) ¯ãâ¥¬ ®¡¥á¯¥-
ç¥­¨ï ãáâ®©ç¨¢®áâ¨ ¨áá«¥¤ã¥¬®£® á®áâ®ï­¨ï á®æ¨ «ì­®© á¨áâ¥¬ë, â® ¥áâì
£ à¬®­¨ç­®£® ¥£® ¢­ãâà¥­­¥£® à §¢¨â¨ï.

�®æ¨ «ì­ ï à¥ «ì­®áâì | íâ® ­¥ ¯à®áâ® ®¤­  ¨§ áä¥à ®¡é¥áâ¢¥­­®©
¦¨§­¨, ­ àï¤ã á íª®­®¬¨ç¥áª®©, ¯®«¨â¨ç¥áª®© ¨«¨ ªã«ìâãà­®©,   ®¡é¥áâ-
¢¥­­ ï ¦¨§­ì ¢ æ¥«®¬, ¢§ïâ ï ¢® ¢§ ¨¬®á¢ï§¨ á ¤¥©áâ¢¨¥¬ ¨ ¢§ ¨¬®¤¥©áâ-
¢¨¥¬ áã¡ê¥ªâ®¢ ¨áâ®à¨ç¥áª®£® à §¢¨â¨ï. �à¨ íâ®¬ ¯®­ïâ¨¥ ýá®æ¨ «ì­ ï
à¥ «ì­®áâìþ è¨à¥ ¯®­ïâ¨ï ýá®æ¨ «ì­ë¥ ®â­®è¥­¨ïþ, ¯®áª®«ìªã ¢ª«îç ¥â
¢ á¥¡ï ªà®¬¥ á®æ¨ «ì­ëå ®â­®è¥­¨© ¨ á®æ¨ «ì­ãî áâàãªâãàã, ¨ á®æ¨ «ì-
­ë¥ ­®à¬ë, ¨ á®æ¨ «ì­ë¥ ¨­áâ¨âãâë ¨ ¤¨­ ¬¨ªã ¨å ¨§¬¥­¥­¨©. �áá«¥-
¤®¢ ­¨¥ ãá«®¢¨© æ¥«®áâ­®áâ¨ ®¡é¥áâ¢¥­­®£® ®à£ ­¨§¬ , ®¡é¥áâ¢¥­­®£® á®-
§­ ­¨ï, ®¡é¥áâ¢¥­­ëå ®â­®è¥­¨©, ä®à¬ ¨ ¬¥â®¤®¢ ¨å à¥ «¨§ æ¨¨ á â®çª¨
§à¥­¨ï ®¡é¨å § ª®­®¬¥à­®áâ¥© í¢®«îæ¨¨ ¯à¨à®¤ë | ­¥®¡å®¤¨¬®¥ ãá«®¢¨¥
à¥ «¨§ æ¨¨ ¯à¨­æ¨¯®¢ £ à¬®­¨¨ ®¡é¥áâ¢  á ¯à¨à®¤®©.

74



�¯¨á®ª «¨â¥à âãàë
1. �ã§­¥æ®¢ �.�. �¨àâã «ì­ ï à¥ «ì­®áâì | â¥å­®£¥­­ë©  àâ¥ä ªâ ¨«¨ á¥â¥¢®©

ä¥­®¬¥­. �àã¤ë « ¡®à â®à¨¨ ¢¨àâã «¨áâ¨ª¨. �ë¯.8. �., 2000.
2. � §ã¬®¢ A.E. �¥«®¢¥ª ¢ ¨áâ®à¨¨ ¨ ¢ ¢¥ç­®áâ¨ // � á¡®à­¨ª¥ ý�­®£®¬¥à­ë©

®¡à § ç¥«®¢¥ª þ. ���. �­áâ¨âãâ �¥«®¢¥ª . �®áª¢ . � ãª . 2001.
3. �¢â¨ä¥¥¢  �.�., �¢ ­®¢ �.�. �à®¡«¥¬ë ¢¥àë ¨ âà ¤¨æ¨¨: ¯à¥¤¥«ë á®æ¨ «ì-

­®£® ¯« ­¨à®¢ ­¨ï. �¢¥àì. 1994.
4. �á¨¯®¢ �.�. �®æ¨ «ì­®¥ ¬¨ä®â¢®àç¥áâ¢® ¨ á®æ¨ «ì­ ï ¯à ªâ¨ª . �. 2000.
5. �á¨¯®¢ �.�. �®æ¨®«®£¨ï ¨ á®æ¨ «ì­®¥ ¬¨ä®â¢®àç¥áâ¢®. �. 2002.

��� ���������

�¨à¨««®¢ �.�.
�®áá¨©áª¨© ä®­¤ äã­¤ ¬¥­â «ì­ëå ¨áá«¥¤®¢ ­¨©

�®áá¨ï, £. �®áª¢ , �¥­¨­áª¨© ¯à®á¯., ¤.32 
e-mail: AcademiaXXI@mail.ru

�®­ä¥à¥­æ¨¨, ¯®á¢ïé¥­­ë¥ î¡¨«¥ï¬ �ì¢  �¬¨âà¨¥¢¨ç  �ã¤àï¢æ¥¢ ,
¢á¥£¤  ®â«¨ç îâáï æ àïé¨¬ ­  ­¨å ®á®¡ë¬ ¤ãå®¬ | ¤ãå®¬ ¯à®á¢¥é¥­¨ï
¨ ­ ãç­®£® â¢®àç¥áâ¢  ¨ ¯®íâ®¬ã ï¢«ïîâáï ¯®¢®¤®¬ ¯à¥¤áâ ¢¨âì ­  áã¤
ª®««¥£ ¯«®¤ë ¯® ¢®§¬®¦­®áâ¨ ­ ¨¡®«¥¥ ®¡é¨å ¨ £«ã¡®ª¨å à §¬ëè«¥­¨©
® ¬ â¥¬ â¨ª¥, ®¡à §®¢ ­¨¨ ¨ ®¡é¥áâ¢¥ ¢ ¨§¬¥­¨¢è¥¬áï ¬¨à¥. � ¤ ­­®¬
¤®ª« ¤¥ à¥çì ¨¤¥â ® ª®¬¯ìîâ¥à¥ ª ª ª®¬¯®­¥­â¥ á®¢à¥¬¥­­®© ªã«ìâãàë.

�ë«¨ ¨ ¥áâì «î¤¨, à ááª § ¢è¨¥ ­ ¬ ® á¢®¨å ¡¨¡«¨®â¥ª å. �­¨£¨ ¨§
­¥ª®â®àëå «¨ç­ëå ¡¨¡«¨®â¥ª ¨¬¥îâ á¯¥æ¨ «ì­ë¥ §­ ª¨ | íªá«¨¡à¨áë,
¯à¨ç¥¬ íªá«¨¡à¨áë ¤«ï ¡¨¡«¨®â¥ª ­¥ª®â®àëå ¨§¢¥áâ­ëå «î¤¥© ¤¥« «¨áì
¢ë¤ îé¨¬¨áï åã¤®¦­¨ª ¬¨{£à ä¨ª ¬¨. �¨ç­ë¥ ¡¨¡«¨®â¥ª¨ ­¥à¥¤ª® ä¨-
£ãà¨àãîâ ¢ § ¢¥é ­¨¨. � ä®­¤ë ¬­®£¨å ¯ã¡«¨ç­ëå ¡¨¡«¨®â¥ª ¢å®¤ïâ
«¨ç­ë¥ ¡¨¡«¨®â¥ª¨, ®¯¨á ­­ë¥ ¢ á¯¥æ¨ «ì­ëå à §¤¥« å ª â «®£®¢. �â®
¨ ¬­®£®¥ ¤àã£®¥ £®¢®à¨â ® â®¬, çâ® «¨ç­ ï ¡¨¡«¨®â¥ª  ï¢«ï¥âáï ¢ ¦­ë¬
ª®¬¯®­¥­â®¬ ¡ëâ  á®¢à¥¬¥­­®£® ç¥«®¢¥ª  ¨ å à ªâ¥à¨§ã¥â ¥¥ ¢« ¤¥«ìæ  ¨
á®áâ ¢¨â¥«ï | ¥£® ¯à®ä¥áá¨î, ª¢ «¨ä¨ª æ¨î, ãà®¢¥­ì ªã«ìâãà­®£® à §-
¢¨â¨ï, íáâ¥â¨ç¥áª¨¥ ¢ªãáë, ¥£® å à ªâ¥à, ¯à¨¢ëçª¨ ¨ â.¯. �á¥¬ ¯®­ïâ­®,
çâ® ¢ ª­¨£ å ­ è«¨ ®âà ¦¥­¨¥ ¤ãè¨ ¨å  ¢â®à®¢, ¨ ­¨ª®¬ã ­¥ ¯à¨¤¥â ¢
£®«®¢ã áª § âì, çâ® ¡¨¡«¨®â¥ª  | íâ® â®­­ë ¡ã¬ £¨, ¤¥à¥¢  ¨ á¢¨­æ .

� ¢®â ¯à® ª®¬¯ìîâ¥à ç áâ® ¯à¨å®¤¨âáï á«ëè âì, çâ® íâ® £àã¤  ¦¥-
«¥§ . �â® ­¥¢¥à­® ­¥ â®«ìª® ¯®â®¬ã, çâ® ¢ ª®¬¯ìîâ¥à¥ ¬­®£® ¯« áâ¬ ááë
¨ ªà¥¬­¨ï. �®-äà ­æã§áª¨ ª®¬¯ìîâ¥à | ordinateur. �®, çâ® ¬ë á¥©ç á
­ §ë¢ ¥¬ ��� (ª à¬ ­­ë© ¯¥àá®­ «ì­ë© ª®¬¯ìîâ¥à), ¯®- ­£«¨©áª¨ ­ -
§ë¢ ¥âáï PDA (portable digital assistant). �â® ®§­ ç ¥â, çâ®  ¬¥à¨ª ­æë
¢á«¥¤ §  äà ­æã§ ¬¨ ®á®§­ «¨, çâ® ¯à ¢¨«ì­®¥ ­ §¢ ­¨¥ | ­¥ ª®¬¯ìîâ¥à,
  ¯®¬®é­¨ª (assistant, ordinateur). �®¬¯ìîâ¥à | íâ® ¡®«ìè¥, ç¥¬ «¨ç­ ï
¡¨¡«¨®â¥ª , ¨ ®­ ¯à¨§¢ ­ ¨£à âì ¢ ¤®¬¥ £®à §¤® ¡®«¥¥ ¢ ¦­ãî à®«ì, ç¥¬
®­ .

�®© ª®¬¯ìîâ¥à | íâ® ¬®ï ¡¨¡«¨®â¥ª , ¬®© á¥ªà¥â àì, ¬®© â¥«¥¢¨§®à
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¨ à ¤¨®¯à¨¥¬­¨ª, ¬®© â¥«¥ä®­, ¬®© ¯®çâ®¢ë© ïé¨ª, ¬®ï ¡ã¬ £  ¨ ¬®ï
¯¨èãé ï ¬ è¨­ª , ¬®¨ å®«áâ ¨ ¬®«ì¡¥àâ, ­®â­ ï ¡ã¬ £  ¨ ¬ã§ëª «ì­ë¥
¨­áâàã¬¥­âë, ¬®¨ ª®««¥ªæ¨¨ ¬ã§ëª¨, ¦¨¢®¯¨á¨, ª¨­®ä¨«ì¬®¢ ¨ á¯¥ªâ ª-
«¥©, ¬®¨ £ §¥âë ¨ ¦ãà­ «ë. �­ ¯« ­¨àã¥â ¬®© ¤®áã£, ¬®¨ ¤¥«®¢ë¥ ¯®¥§¤ª¨
¨ ®â¤ëå (íªáªãàá¨¨, ª®­æ¥àâë, á¯¥ªâ ª«¨, ¢¥ç¥à  ¢ à¥áâ®à ­ å á à®¤­ë¬¨
¨ ¤àã§ìï¬¨, ªãà®àâë ¨ ¯ãâ¥è¥áâ¢¨ï). �®© ª®¬¯ìîâ¥à ®åà ­ï¥â ¬®© ¤®¬,
ã¯à ¢«ï¥â ¥£® ®á¢¥é¥­¨¥¬, ®¡®£à¥¢®¬ ¨ ¢¥­â¨«ïæ¨¥©, á«¥¤¨â §  ¤¥âì¬¨ ¨
¯à¥áâ à¥«ë¬¨ à®¤¨â¥«ï¬¨. �®© ª®¬¯ìîâ¥à ¯¨è¥â ¯®¤ ¬®î ¤¨ªâ®¢ªã, ¢¥-
¤¥â ¬®î ª®àà¥á¯®­¤¥­æ¨î, ç¨â ¥â ¬­¥ â®«ìª® â¥ ­®¢®áâ¨, ª®â®àë¥ ¬¥­ï
¨­â¥à¥áãîâ, ®à£ ­¨§ã¥â ¬®© à ¡®ç¨© ¤¥­ì, ­ ¯®¬¨­ ï ® ¤¥« å ¨ ¢áâà¥ç å,
¢¨§¨â å ¨ ¯à¨¥¬ å, ­¥®¡å®¤¨¬®áâ¨ ¯®§¤à ¢¨âì ¤àã§¥© ¨ ª®««¥£, á«¥¤¨â § 
¬®¨¬ §¤®à®¢ì¥¬, ¤¨¥â®© ¨ ­ £àã§ª®© ¢ ä¨§¨ç¥áª¨å ã¯à ¦­¥­¨ïå. �®©
ª®¬¯ìîâ¥à | íâ® ¬®© ¢¥à­ë© ¤àã£, ¯®¬®é­¨ª ¨ á®¢¥âç¨ª, íâ® ¬®© ýáâ -
à¨ª �®ââ ¡ëçþ. � ¬®¥© ¦¥­ë ¥¥ ª®¬¯ìîâ¥à, ¬®¨ áë­ ¨ ¤®çì ¨¬¥îâ á¢®¨
ª®¬¯ìîâ¥àë, ¢­ãª¨ | á¢®¨. �á¥ íâ¨ ª®¬¯ìîâ¥àë ¦¨¢ãâ ¢ ®¤­®© ý£àã¤¥
¦¥«¥§ þ.

�ëáïç¨ «î¤¥© âàã¤¨«¨áì ¤«ï â®£®, çâ®¡ë ý£àã¤  ¦¥«¥§ þ ¡ë«  á¯®-
á®¡­  ¢ë¯®«­ïâì ¢á¥ íâ¨ ¨ ¬­®£¨¥ ¤àã£¨¥ äã­ªæ¨¨. �­¨ ¤®áâ¨£«¨ ¡ë
¥é¥ ¡®«¥¥ §­ ç¨â¥«ì­ëå à¥§ã«ìâ â®¢ ¯à¨ ­ «¨ç¨¨ ¡®«ìè¥£® ®¯« ç¥­­®£®
á¯à®á  ¨ ã¢ ¦¥­¨ï ¨å  ¢â®àáª¨å ¯à ¢.

� ª ¨ ¬®ï ¡¨¡«¨®â¥ª , ¬®© ª®¬¯ìîâ¥à ä®à¬¨à®¢ «áï ¤¥áïâ¨«¥â¨ï¬¨. �
¤®ª« ¤¥ £®¢®à¨âáï ® â®¬, ª ª á¤¥« âì â ª, çâ®¡ë ¢ ª ¦¤®¬ ¤®¬¥, ã ª ¦¤®£®
ç«¥­  á¥¬ì¨ ¡ë«¨ á¢®¨ ª®¬¯ìîâ¥àë ¯®¤®¡­® â®¬ã, ª ª ¢ ­¥¨ ¤®«¦­ë ¡ëâì
«¨ç­ë¥ ¡¨¡«¨®â¥ª¨, ¨ ª ª â ª¨¥ ª®¬¯ìîâ¥àë ¤®«¦­ë ä®à¬¨à®¢ âìáï á
¤¥âáâ¢  ¨ ¯à¨ â ª®¬ ¦¥ ¢­¨¬ ­¨¨ à®¤¨â¥«¥©, ª ª®¥ ®­¨ ã¤¥«ïîâ ªàã£ã
çâ¥­¨ï ¤¥â¥©.

������������ ���������� ��������������
������������ �������� � �������� �������

���������� ������

�«ïª«ï � ç¥©

� ¯à®æ¥áá¥ ä®à¬¨à®¢ ­¨ï â¢®àç¥áª®© ¬ â¥¬ â¨ç¥áª®© ¤¥ïâ¥«ì­®áâ¨
ãç é¨åáï ®ç¥­ì ¢ ¦­ãî à®«ì ¨£à ¥â ¯®¤¡®à § ¤ ç { ¯à®¡«¥¬, ª®â®àë¥
¯®§¢®«ïîâ ãç é¨¬áï ¯à¥¤¯à¨­¨¬ âì à §«¨ç­ë¥ ¢¨¤ë â¢®àç¥áª®© ¬ â¥-
¬ â¨ç¥áª®© ¤¥ïâ¥«ì­®áâ¨ (�«ïª«ï, 2003). � ¤®ª« ¤¥ ¯®ª § ­®, ª ª ¨á-
¯®«ì§®¢ âì ¯à®¡«¥¬­ãî § ¤ çã ¨ ¯à®æ¥áá ¥¥ à¥è¥­¨ï ¤«ï ¨áá«¥¤®¢ ­¨ï
ã¬¥­¨¨ ¯à¥¤¯à¨­¨¬ ­¨ï ãç é¨¬¨áï à §­ëå ¢¨¤®¢ â¢®àç¥áª®© ¬ â¥¬ â¨-
ç¥áª®© ¤¥ïâ¥«ì­®áâ¨. � ª ¯à¨¬¥à à áá¬ âà¨¢ ¥âáï á«¥¤ãîéãî, ¯à®¡«¥¬-
­ãî § ¤ çã: � §à¥§ âì âã¯®© âà¥ã£®«ì­¨ª ­  ®áâà®ã£®«ì­ë¥ âà¥ã£®«ì­¨ª¨.
�­ «¨§¨àãï íâ®â ¯à¨¬¥à ¢ë¤¥«ï¥âáï âà¨ ä §ë à ¡®âë á íâ®© § ¤ ç¥©: 1)
ä §  á¯®­â ­­ëå, ç¥àâ¥¦­ëå íªá¯¥à¨¬¥­â®¢, ¢¥¤ãé ï ª ¯®¨áªã ­ £«ï¤-
­®© ¨¤¥¨ à¥è¥­¨ï § ¤ ç¨, 2) ä §  ¤®å®¦¤¥­¨ï ¤® ¯à ¢¨«ì­®© ª®­áâàãª-
æ¨¨ ¨áª®¬®£® à §à¥§ , 3) ä §  ¯®¨áª  ¤®ª § â¥«ìáâ¢  ¯à ¢¨«ì­®áâ¨ ¯®«ã-
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ç¥­­®£® ¯ãâ¥¬ ª®­áâàãªæ¨¨ à §à¥§ . �ë¤¥«¥­­ë¥ ¢ëè¥ ä §ë ¯®§¢®«ïîâ
¨á¯®«ì§®¢ âì à áá¬ âà¨¢ ­­ãî § ¤ çã ¢ ¤¢ãå  á¯¥ªâ å: 1) ãç¥¡­ë©  á¯¥ªâ
| ª ª í«¥¬¥­â ¯à®¢®æ¨à®¢ ­¨ï ãç é¨åáï ª ¯à¥¤¯à¨­¨¬ ­¨î à §­ëå ¢¨-
¤®¢ â¢®àç¥áª®© ¬ â¥¬ â¨ç¥áª®© ¤¥ïâ¥«ì­®áâ¨, 2) ®æ¥­®ç­ë©  á¯¥ªâ | ª ª
áà¥¤áâ¢® ¯à®¢¥àª¨ ã¬¥­¨¨ ãç é¨åáï ¯à¥¤¯à¨­¨¬ âì à §­ë¥ ¢¨¤ë â¢®àç¥á-
ª®© ¬ â¥¬ â¨ç¥áª®© ¤¥ïâ¥«ì­®áâ¨ ¢ ¯à®æ¥áá¥ à¥è¥­¨ï ¯à®¡«¥¬­®© § ¤ ç¨.
�®¤à®¡­® ¯à¥¤áâ ¢«¥­ë ¢®¯à®áë ¨ ¯®¤áª §ª¨ ãç¨â¥«ï { íªá¯¥à¨¬¥­â â®à 
ã¯à ¢«ïîé¥£® ¯à®æ¥áá®¬ à¥è¥­¨ï ¯à®¡«¥¬­®© § ¤ ç¨. �¡®¡é ï  ­ «¨-
§¨à®¢ ­­ë© ¯à¨¬¥à áä®à¬ã«¨à®¢ ­­ë ¯à¨­æ¨¯ë ®à£ ­¨§ æ¨¨ ¨ ¯à®¢¥¤¥-
­¨ï ¨­¤¨¢¨¤ã «ì­ëå ¨áá«¥¤®¢ ­¨¨ ¯à®æ¥áá  à¥è¥­¨ï ¯à®¡«¥¬­®© § ¤ ç¨
ãç¥­¨ª®¬. � à ¡®â¥ ¯à¨¢¥¤¥­ë ¯à¨¬¥àë à §­ëå ®â­®è¥­¨¨ ãç é¨åáï ª
âàã¤­®áâï¬, ª®â®àë¥ ®­¨ ¢áâà¥ç îâ, ¯ëâ ïáì à¥è¨âì § ¤ çã,   â ª¦¥ å -
à ªâ¥à¨áâ¨ç¥áª¨¥ ®è¨¡ª¨ ¨ «®¦­ë¥ ã¡¥¦¤¥­¨ï, ª®â®àë¥ ¡ë«¨ ¢ëï¢«¥­ë
¯ãâ¥¬ ¯à®¢¥¤¥­®£® ¨áá«¥¤®¢ ­¨ï.

�¯¨á®ª «¨â¥à âãàë
1. �«ïª«ï �. �®à¬¨à®¢ ­¨¥ â¢®àç¥áª®© ¬ â¥¬ â¨ç¥áª®© ¤¥ïâ¥«ì­®áâ¨ ãç é¨åáï

ª« áá®¢ á ã£«ã¡«¥­­ë¬ ¨§ãç¥­¨¥¬ ¬ â¥¬ â¨ª¨ ¢ èª®« å �®«ìè¨. { �«®æª,
� ãç­®¥ �§¤ â¥«ìáâ¢® NOVUM, 2003, 223 áâà.

��� ���������� ��������� | ���������
� �������

�®«ï£¨­ �.�., � ¢¢¨­  �.�., � à á®¢  �.�.

�§¢¥áâ­® ¬­®£¨¬, çâ® �¥¢ �¬¨âà¨¥¢¨ç �ã¤àï¢æ¥¢ | ç«¥­-ª®àà¥á¯®­-
¤¥­â ���, ç«¥­ �¢à®¯¥©áª®©  ª ¤¥¬¨¨ ­ ãª, « ãà¥ â £®áã¤ àáâ¢¥­­®© ¯à¥-
¬¨¨, | ï¢«ï¥âáï ªàã¯­ë¬ ®â¥ç¥áâ¢¥­­ë¬ ¬ â¥¬ â¨ª®¬, á¯¥æ¨ «¨áâ®¬ ¢
®¡« áâ¨ â¥®à¨¨ äã­ªæ¨© ¨ â¥®à¨¨ ¤¨ää¥à¥­æ¨ «ì­ëå ãà ¢­¥­¨©. �­  ¢-
â®à ¯®¯ã«ïà­ëå ãç¥¡­¨ª®¢ ¯® ¬ â¥¬ â¨ª¥ ¤«ï ¢ã§®¢,  ªâ¨¢­ë© ®¡é¥áâ-
¢¥­­ë© ¤¥ïâ¥«ì, â « ­â«¨¢ë© ¯¥¤ £®£. � á®¦ «¥­¨î, ¬¥­ìè¥ ¨§¢¥áâ¥­ â®â
ä ªâ, çâ® �.�. �ã¤àï¢æ¥¢ | £«ã¡®ª¨© ¬ëá«¨â¥«ì, à ¤¥îé¨© ® ¯à®á¢¥é¥-
­¨¨ ¨ ¢®á¯¨â ­¨¨ ¬®«®¤®£® ¯®ª®«¥­¨ï.

�¢¨¤¥â¥«ìáâ¢® íâ®¬ã | ¥£® ¤¥ïâ¥«ì­®áâì ¢ � ãç­®-¬¥â®¤¨ç¥áª®¬ á®-
¢¥â¥ ¯® ¬ â¥¬ â¨ª¥ �¨­®¡à­ ãª¨ ��. �¢¨¤¥â¥«ìáâ¢® â®¬ã ¨ â ª¨¥ ¥£®
à ¡®âë, ª ª ý�¡à §®¢ ­¨¥ ¨ ­à ¢áâ¢¥­­®áâìþ (1994 £.), ý�®¢à¥¬¥­­®¥ ®¡-
é¥áâ¢® ¨ ­à ¢áâ¢¥­­®áâìþ (2000 £.), ý�à¥¤­¥¥ ®¡à §®¢ ­¨¥. �à®¡«¥¬ë.
� §¤ã¬ìïþ (2003 £.).

� ¦¤ ï ¨§ íâ¨å ª­¨¦¥ª ã­¨ª «ì­ . � ­¨å âàã¤­® à ááª §ë¢ âì, ¨å
­ ¤® ç¨â âì á à §¬ëè«¥­¨¥¬. � ª­¨£¥ ý�®¢à¥¬¥­­®¥ ®¡é¥áâ¢® ¨ ­à ¢áâ-
¢¥­­®áâìþ à áá¬ âà¨¢ îâáï, ­ ¯à¨¬¥à, â ª¨¥ ¢®¯à®áë: ¢¥à , ­ ãª , ®¡à -
§®¢ ­¨¥; ® ­à ¢áâ¢¥­­®¬ ¢®á¯¨â ­¨¨ ¬®«®¤¥¦¨; ® ªã«ìâãà¥ à¥ç¨; à áª ï-
­¨¥ ¨ ¯®ª ï­¨¥. �ëáª § ­­ë¥ §¤¥áì ¬ëá«¨ §¢ãç «¨ ¨ ¯à®¤®«¦ îâ §¢ãç âì
 ªâã «ì­®. �ã¤¨â¥ á ¬¨:
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ý�¢¥âáª®¥ ®¡é¥¥ ®¡à §®¢ ­¨¥ ¤®«¦­® áâ¨¬ã«¨à®¢ âì ¦¥« ­¨¥ ¤ãå®¢-
­®£® à®áâ , ¤ãå®¢­®£® á®¢¥àè¥­áâ¢®¢ ­¨ï, ¢®§­¨ª­®¢¥­¨¥ ¢­ãâà¥­­¥© ¯®-
âà¥¡­®áâ¨ àãª®¢®¤áâ¢®¢ âìáï ¢ ¦¨§­¨ ®¡é¥ç¥«®¢¥ç¥áª¨¬¨ ­à ¢áâ¢¥­-
­ë¬¨ ¯à¨­æ¨¯ ¬¨ ¨ çã¢áâ¢®¬ ¤®«£ , ¤ ¡ë ç¥«®¢¥ª ®á®§­ «, çâ® ¤ãå®¢­®¥
| íâ® £« ¢­®¥ ¢ ¦¨§­¨, çâ® ¡¥§ ®¡à¥â¥­¨ï ¤ãå®¢­®£® ­¥«ì§ï áâ âì ¯®-
­ áâ®ïé¥¬ã ªã«ìâãà­ë¬ ç¥«®¢¥ª®¬þ (á.32).

� ¯®á«¥¤­¥© ¨§ ­ §¢ ­­ëå ª­¨£ �.�. �ã¤àï¢æ¥¢ à §¬ëè«ï¥â ® ¯ãâïå
¯®¢ëè¥­¨ï ãà®¢­ï áà¥¤­¥£® ®¡à §®¢ ­¨ï; ® ¯à¨­æ¨¯ å, «¥¦ é¨å ¢ ®á­®¢¥
¥£® ¬®¤¥à­¨§ æ¨¨.

�à¨¢¥¤¥¬ æ¨â âã ¨§ íâ®© ª­¨£¨:
ý�¥®¡å®¤¨¬®, çâ®¡ë â¥, ªâ® ¥é¥ ¯®­¨¬ ¥â, çâ® á¬ëá« ¦¨§­¨

á®áâ®¨â ­¥ â®«ìª® ¢ ¯à¨®¡à¥â¥­¨¨ ¬ â¥à¨ «ì­ëå ¡« £ ¨ ®¡à¥â¥­¨¨
¢« áâ¨, çâ® ¦¨§­ì ­  á ¬®¬ ¤¥«¥ £®à §¤® ¡®£ ç¥ ¨ ¨­â¥à¥á­¥¥, ­ ç «¨
á ¬ë¥  ªâ¨¢­ë¥ ¤¥©áâ¢¨ï, á®¤¥©áâ¢ãîé¨¥ ¯¥à¥áâà®©ª¥ ­ è¥© ¦¨§­¨ ¢
áâ®à®­ã ¯®¢ëè¥­¨ï ¤ãå®¢­®áâ¨ ¨ ­à ¢áâ¢¥­­®áâ¨þ (á.70).

� § ª«îç¥­¨¥ § ¬¥â¨¬, çâ® ¢®¯à®áë ­à ¢áâ¢¥­­®£® ¢®á¯¨â ­¨ï ¬®«®-
¤®£® ¯®ª®«¥­¨ï ¡ë«¨ ­¥ çã¦¤ë ¬­®£¨¬ ®â¥ç¥áâ¢¥­­ë¬ ¬ â¥¬ â¨ª ¬ ¤ -
«¥ª®£® ¨ ­¥¤ «¥ª®£® ¯à®è«®£®. �®áâ â®ç­® ­ §¢ âì, ­ ¯à¨¬¥à, ý� ¢¥é -
­¨¥ ¬®¨¬ ¤¥âï¬þ ¬ â¥¬ â¨ª -ä¨«®á®ä  �.�. �«®à¥­áª®£®, áâ âìî ý�â¨ª 
¨  à¨ä¬¥â¨ª þ á®¢¥âáª®£® ¬ â¥¬ â¨ª  �.�. �®­âàï£¨­ . � ª á®§¢ãç­ë
¬ëá«¨, ¢ëáª § ­­ë¥ íâ¨¬¨ ãç¥­ë¬¨, á ¬ëá«ï¬¨ �.�. �ã¤àï¢æ¥¢ .

�.�. �ã¤àï¢æ¥¢ | ­ è á®¢à¥¬¥­­¨ª, ¨ ¬ë ­ ¤¥¥¬áï ¯®§­ ª®¬¨âìáï á
­®¢ë¬¨ ¥£® à §¤ã¬ìï¬¨, á¢ï§ ­­ë¬¨ á ®¡à §®¢ ­¨¥¬ ¨ ¢®á¯¨â ­¨¥¬, ª®â®-
àë¥ ¨ ¢¯à ¢¥ ­ §ë¢ âìáï ¨áâ¨­­ë¬ �à®á¢¥é¥­¨¥¬.

����� �� ���������� ���������������
�������� � �������� ������ ������������?

�¥«ì­¨ª®¢  �.�.
���

1. �à®¡«¥¬  ­ ¯à ¢«¥­¨ï ¤¢¨¦¥­¨ï à®áá¨©áª®© ®¡à §®¢ â¥«ì-
­®© ¯®«¨â¨ª¨ ®ç¥­ì ®áâà ï ¨ áâ ­®¢¨âáï ®áâà¥¥ á ª ¦¤ë¬ ¤­¥¬.

�à¨ç¨­  ¢ ¯à¨­æ¨¯¥ ¯à®áâ ï ¨ ¯®­ïâ­ ï. �à¨ç¨­  ¢ â®¬, çâ® ¬ë ¦¨-
¢¥¬ ¢ XXI ¢¥ª¥. �â® ­ ãç­®-â¥å­¨ç¥áª¨© ¯à®£à¥áá è¨à®ª¨¬ è £®¬ è £ ¥â
¯® ¢á¥¬ã ¬¨àã. �â® ¢® ¢á¥å ®â­®è¥­¨ïå £ à¬®­¨ç­®¥ à §¢¨â¨¥ ®¡é¥áâ¢ 
áâ ­®¢¨âáï ¢®§¬®¦­ë¬ â®«ìª® ¢ â®¬ á«ãç ¥, ¥á«¨ ¢ëá®ª ®¡é¨© ãà®¢¥­ì ®¡-
à §®¢ ­¨ï ­ á¥«¥­¨ï, ¥á«¨ ¨¤ãâ ¬®é­ë¥ ¤®«£®áà®ç­ë¥ ¨­¢¥áâ¨æ¨¨ ¢ á¨á-
â¥¬ã ®¡à §®¢ ­¨ï, ¨ ­  íâ®© ¡ §¥ à §¢¨¢ ¥âáï íª®­®¬¨ª  ¨ ¯®¢ëè ¥âáï
ãà®¢¥­ì ¦¨§­¨.

�¤­ ª® á¥£®¤­ï ¬ë, ª á®¦ «¥­¨î, ­ ¡«î¤ ¥¬ ¯à®æ¥ááë, ª®â®-
àë¥ ¢¥¤ãâ �®áá¨î ¢ ®¡à â­®¬ ­ ¯à ¢«¥­¨¨.

� , ¢ à¥§ã«ìâ â¥ ¯à®¢¥¤¥­­ëå ¢ â¥ç¥­¨¥ ¯®á«¥¤­¨å ¯ïâ­ ¤æ â¨ «¥â à¥-
ä®à¬ ®â¥ç¥áâ¢¥­­®¥ ®¡à §®¢ ­¨¥ ¡ë«® à §àãè¥­® ¬¥­ìè¥, ç¥¬ ¤àã£¨¥ á®-
æ¨ «ì­ë¥ áä¥àë. �â® ¯à®¨§®è«® ¡« £®¤ àï ¡®«¥¥  ªâ¨¢­®© ¯®§¨æ¨¨ ®¡à -
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§®¢ â¥«ì­®£® á®®¡é¥áâ¢  ¨ â®© ¡®àì¡¥, ª®â®à ï ¢¥« áì ¢ áâ¥­ å �®áã¤ àáâ-
¢¥­­®© �ã¬ë.

�®, â¥¬ ­¥ ¬¥­¥¥, ¤®áâã¯­®áâì ¨ ª ç¥áâ¢® ®¡à §®¢ ­¨ï ¢ áâà ­¥
¯à®¤®«¦ îâ ­¥ãª«®­­® á­¨¦ âìáï. �¡à §®¢ ­¨¥ § áâ ¢«ïîâ á«¥¯®
®à¨¥­â¨à®¢ âìáï ­  á¨î¬¨­ãâ­ë¥ àë­®ç­ë¥ âà¥¡®¢ ­¨ï. �¡à §®¢ ­¨¥
¤¢¨£ îâ ¢ ­ ¯à ¢«¥­¨¨, çâ®¡ë ®­® áâ «® í«¨â à­®© ãá«ã£®©.

2. �®­¥ç­®, ¬®¦­® ¯à¨¢¥áâ¨ ­¥ª®â®àë¥ ¯®«®¦¨â¥«ì­ë¥ è £¨, ª®â®àë¥
¡ë«¨ á¤¥« ­ë á® áâ®à®­ë ¢« áâ¨ (§ ª®­ ® ¡¥á¯« â­®¬ ¢ëáè¥¬ ®¡à §®¢ ­¨¨
¤«ï ª®­âà ªâ­¨ª®¢, ­ ¤¡ ¢ª  ¤®ªâ®à ¬ ¨ ª ­¤¨¤ â ¬ ­ ãª), ­® ¤ ¦¥ â®
å®à®è¥¥, çâ® ¤¥« «®áì, § ç áâãî ¡ë«® á á¥àì¥§­ë¬¨ ¨§êï­ ¬¨.

�®à®è ï ¨¤¥ï: ­ ¤¡ ¢ª¨ §  ª« áá­®¥ àãª®¢®¤áâ¢®. �® íâ¨ ­ ¤¡ ¢ª¨
­¥ ¢á¥¬, ®ç¥­ì ­¨§ª¨¥ ¨ ­¥ ¨­¤¥ªá¨àãîâáï. � á®¯à®¢®¦¤ îâáï ¡®«ìè®©
®âç¥â­®áâìî. � æ¥«®¬ á¨áâ¥¬  £à ­â®¢ ­¥ ¬®¦¥â § ¬¥­ïâì ¡ §®¢®£® ä¨-
­ ­á¨à®¢ ­¨ï ¨ ¬®¦¥â à áá¬ âà¨¢ âìáï â®«ìª® ª ª ¤®¯®«­¥­¨¥ ª ­¥¬ã.

3. �®æ¨ «ì­®¥ ­ ¯àï¦¥­¨¥ ¢ ®¡à §®¢ â¥«ì­®¬ á®®¡é¥áâ¢¥ ¢ë-
§ë¢ ¥â æ¥«ë© àï¤ à¥è¥­¨© ¨ § ª®­®¢, ­¥áãé¨å ¯àï¬®© ¢àï¤ ®â¥-
ç¥áâ¢¥­­®¬ã ®¡à §®¢ ­¨î. �®â ­¥ª®â®àë¥ ¨§ ­¨å.

� ª®­ ® ¬®­¥â¨§ æ¨¨ «ì£®â, ª®â®àë© áãé¥áâ¢¥­­® § âà®­ã« ®¡à §®¢ -
â¥«ì­®¥ § ª®­®¤ â¥«ìáâ¢®, ®â¬¥­¨« ­ «®£®¢ë¥ «ì£®âë, ®â¬¥­¨« § ¯à¥â ­ 
á®ªà é¥­¨¥ ¡î¤¦¥â­ëå ¬¥áâ ¤«ï áâã¤¥­â®¢ ¨ â ª ¤ «¥¥. � ª®­ ý�¡  ¢â®-
­®¬­ëå ãçà¥¦¤¥­¨ïåþ, ¯à¥¤ãá¬ âà¨¢ îé¨© ¤ «ì­¥©èãî ª®¬¬¥àæ¨ «¨§ -
æ¨î ¨ ¯®áâ¥¯¥­­ãî ä ªâ¨ç¥áªãî ¯à¨¢ â¨§ æ¨î á¨áâ¥¬ë ®¡à §®¢ ­¨ï. � -
ª®­ ® ¯¥à¥å®¤¥ ­  ¤¢ãåãà®¢­¥¢ãî á¨áâ¥¬ã ¢ëáè¥£® ®¡à §®¢ ­¨ï, ª®â®àë©
®ç¥¢¨¤­® ¯à¨¢¥¤¥â ª á­¨¦¥­¨î ª ç¥áâ¢ . � ª®­¥æ, § ª®­ ® ���, ­¥£ â¨¢-
­®¥ ®â­®è¥­¨¥ ª ª®â®à®¬ã ¢ ®¡é¥áâ¢¥ ã¦¥ ®ç¥¢¨¤­®.

�  ¨â®£®¢®¬ § á¥¤ ­¨¨ �à¥§¨¤¨ã¬  �®áá®¢¥â  ¯® à¥ «¨§ æ¨¨ ­ æ¨®-
­ «ì­ëå ¯à®¥ªâ®¢ ¨ ¤¥¬®£à ä¨ç¥áª®© ¯®«¨â¨ª¥ 25 ¤¥ª ¡àï 2007 £®¤  ¯¥à-
¢ë© ¢¨æ¥-¯à¥¬ì¥à �à ¢¨â¥«ìáâ¢  �¬¨âà¨© �¥¤¢¥¤¥¢ § ï¢¨«, çâ®
ýá¢®¡®¤­ë©, ®¡à §®¢ ­­ë©, §¤®à®¢ë© ç¥«®¢¥ª { íâ® £« ¢­®¥, çâ®
®¯à¥¤¥«ï¥â à §¢¨â¨¥ áâà ­ë ¨ ¥¥ ¯¥àá¯¥ªâ¨¢ëþ. �à¥ªà á­ ï äà § .
�® ¤ ¢ ©â¥ âà¥§¢® ¯®á¬®âà¨¬ ­  æ¨äàë.

� âà¥å«¥â­¥¬ ä¥¤¥à «ì­®¬ ¡î¤¦¥â¥ à áå®¤ë ­  ®¡à §®¢ ­¨¥ ã¢¥«¨-
ç âáï ªà ©­¥ ­¥§­ ç¨â¥«ì­® { ¬¥­¥¥ ç¥¬ ­  20% §  âà¨ £®¤ .

�«¨ ¢®§ì¬¥¬ ­ æ¯à®¥ªâ ý�¡à §®¢ ­¨¥þ. � 2008 £®¤ã ¡ã¤¥â ¢ë¤¥«¥­®
43 ¬«à¤. àã¡«¥©, ¢ 2009 £®¤ã { 21 ¬«à¤. � ª 2009 £®¤ã ¨§ � æ¯à®¥ªâ  ¢®-
®¡é¥ ¡ã¤¥â ¨áª«îç¥­ àï¤ ¢ ¦­¥©è¨å ­ ¯à ¢«¥­¨©, ­  ª®â®àë¥ âà¥¡ãîâáï
à¥£ã«ïà­ë¥ à áå®¤ë.

�ëå®¤¨â, çâ® � æ¯à®¥ªâ ¡ã¤¥â ¯®«­®áâìî á¢¥à­ãâ ª 2009{2010
£®¤ã. � ®â¢¥ç ï ­  ¢®¯à®á ® â®¬, ªã¤  ¢¥¤¥â á¥£®¤­ïè­ïï à®áá¨©-
áª ï ®¡à §®¢ â¥«ì­ ï ¯®«¨â¨ª , ¯à¥¤« £ î § ¤ã¬ âìáï ® àï¤¥ ¯¥-
ç «ì­ëå ä ªâ®¢.

� ¯à¨¬¥à, ® â®¬, çâ® ¢« áâì ¤ ¦¥ ­¥ §­ ¥â, áª®«ìª® ¤¥â¥© ®áâ ¥âáï § 
¯®à®£®¬ èª®«ë. �® ¤ ­­ë¬ �à ¢¨â¥«ìáâ¢  | ­¥ ¬¥­¥¥ 50 âëáïç ¤¥â¥©,
¯® ¤ ­­ë¬ �¥­¥à «ì­®© ¯à®ªãà âãàë | ¯®çâ¨ 2 ¬¨««¨®­ . �®ªà é ¥âáï
ª®«¨ç¥áâ¢® ¡î¤¦¥â­ëå áâã¤¥­â®¢. � ���� ¨å ¡ë«® 100%, ¢ á®¢à¥¬¥­­®©
�¥à¬ ­¨¨ 90%,   ¢ �®áá¨¨ { ¬¥­¥¥ 40%, ¨ §  ¯®á«¥¤­¨¥ âà¨ £®¤  ¡î¤¦¥â­ë©
á¥ªâ®à á®ªà é¥­ ­  ç¥â¢¥àâì.

�®áá¨ï â¥àï¥â á¢®¨ ¯®§¨æ¨¨ ¢ ®¡« áâ¨ ®¡à §®¢ ­¨ï. �®£« á­® ¯®á«¥¤-
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­¨¬ ¤®ª« ¤ ¬ ® à §¢¨â¨¨ ç¥«®¢¥ç¥áª®£® ¯®â¥­æ¨ « , �®áá¨ï ¡ë«  ­  15
¬¥áâ¥ ¯® ãà®¢­î ®¡à §®¢ ­¨ï,   ç¥à¥§ £®¤ ã¦¥ ¯¥à¥¬¥áâ¨« áì ­  26-¥ ¬¥áâ®.

� ¥á«¨ á¥£®¤­ï ¢á¥ ®¡à §®¢ â¥«ì­®¥ á®®¡é¥áâ¢®, ®â à¥ªâ®àáª®£® ª®à¯ãá 
¤® ãç¨â¥«¥© èª®«, ­ ª®­¥æ ­¥ ¢ëª«îç¨â â¥«¥¢¨§®à ¨ ­¥ ¢ª«îç¨â ªà¨â¨-
ç¥áª¨©  ­ «¨§ á¨âã æ¨¨, | ¢ áª®à®¬ ¢à¥¬¥­¨ ¡ã¤¥â ®ç¥­ì á«®¦­® ¢¥à­ãâì
ãâà ç¥­­®¥.

���������� ����������� ����������
������������ � ����������� ���������������

� ����������������� ������������

�¥¤ï«ª®¢  �.�.
� à­¥­áª¨© á¢®¡®¤­ë© ã­¨¢¥àá¨â¥â
�®«£ à¨ï, £.� à­  9007, ª.ª. � ©ª 

e-mail: rector@vfu.bg
�ãâì à §¢¨â¨ï � à­¥­áª®£® á¢®¡®¤­®£® ã­¨¢¥àá¨â¥â  ¨ ¥£®  ª ¤¥¬¨ç¥á-

ª®¥ ¯®¢¥¤¥­¨¥ ¢ ¯®á«¥¤­¨¥ £®¤ë ®¯à¥¤¥«ï«¨áì ¢ë§®¢ ¬¨ ®¤­®£® á«®¦­®£®
¯¥à¨®¤ , ¬¥ç¥­ë© á ¯à¨á®¥¤¨­¥­¨¥¬ �®«£ à¨¨ ª �¢à®¯¥©áª®¬ã ®¡é¥áâ¢ã ¨
¥¥ äã­ªæ¨®­¨à®¢ ­¨¥e ¢ ®¡ê¥¤¨­¥­­®¬ ¥¢à®¯¥©áª®¬ ¯à®áâà ­áâ¢¥.

� áâ®ïé¨© íâ ¯ à §¢¨â¨ï ã­¨¢¥àá¨â¥â  ­ ¯à ¢«¥­ ­  à¥ «¨§ æ¨î ¢®§-
¬®¦­®áâ¥© á¢®¡®¤­®£® âà ­áä¥àâ  ­ ãª¨ ¨ ®¡à §®¢ â¥«ì­ëå â¥å­®«®£¨©,
§  ¡®«¥¥  ªâ¨¢­®¥ ¯à¨áãâáâ¢¨¥ ­  ¥¢à®¯¥©áª®¬ ¨ ®¡à §®¢ â¥«ì­®¬ àë­ª¥,
ª ª á¯®á®¡áâ¢®¢ âì ­ ãª¥ ¢ ¨­â¥£à æ¨®­­ëå ¯à®æ¥áá å ¢ î£®-¢®áâ®ç­®© �¢-
à®¯¥ ¨ ­  � «ª ­ å. �á¯¥è­®¥ ¨­â¥£à¨à®¢ ­¨¥ � à­¥­áª®£® �¢®¡®¤­®£®
ã­¨¢¥àá¨â¥â  ¢ �¢à®¯¥©áª®¥ ®¡à §®¢ â¥«ì­®¥ ¨ ¨áá«¥¤®¢ â¥«ìáª®¥ ¯à®áâ-
à ­áâ¢® ®¡ï§ ­® ä ªâã, çâ® ¥¢à®¯¥©áª ï ¨­â¥£à æ¨ï ¢á¥£¤  ¯à¨áãâáâ¢®¢ « 
ª ª ®¤¨­ ¨§ ®á­®¢­ëå áâà â¥£¨ç¥áª¨å ¯à¨®à¨â¥â®¢ ã­¨¢¥àá¨â¥â .

�á­®¢­ ï § ¤ ç  ®¡à §®¢ â¥«ì­®© ¯®«¨â¨ª¨ � à­¥­áª®£® á¢®¡®¤­®£®
ã­¨¢¥àá¨â¥â  | íâ® £ à¬®­¨§ æ¨ï ã­¨¢¥àá¨â¥âáª®© á¨áâ¥¬ë á ¯à¨­æ¨¯ ¬¨
¨ ­®à¬ ¬¨ �®«®­áª®£® ¯à®æ¥áá . �­  à¥ «¨§ã¥âáï ¯®áà¥¤áâ¢®¬ ãá¯¥è­®£®
¯à¨«®¦¥­¨ï ¥¢à®¯¥©áª®© ª¢ «¨ä¨ª æ¨®­­®© à ¬ª¨ ® ¯à¨§­ ­¨¨ áâ¥¯¥­¥©
¨ ®¡ãç¥­¨ï, ­  ¡ §¥ ECTS, ª ª ¨ ­  ®¡é¨å ¯à ¢¨« å ¤«ï ®æ¥­ª¨ ¨ ¯®¤-
¤¥à¦ ­¨ï á¨áâ¥¬ ¯® ª ç¥áâ¢ã. �â® á® á¢®¥© áâ®à®­ë ¯®¢ëè ¥â ª ç¥áâ¢®
¯à¥¤« £ ¥¬®£® ®¡à §®¢ â¥«ì­®£® ¯à®¤ãªâ  ¨ ¤ ¥â ¢®§¬®¦­®áâì à áè¨à¨âì
¬ áèâ ¡ë ¨ íää¥ªâ¨¢­®áâì  ª ¤¥¬¨ç¥áª®© ¬®¡¨«ì­®áâ¨.

� áä¥à¥ ­ ãç­®-¨áá«¥¤®¢ â¥«ìáª®© ¤¥ïâ¥«ì­®áâ¨ � à­¥­áª¨© á¢®-
¡®¤­ë© ã­¨¢¥àá¨â¥â  ªâ¨¢­® ãç áâ¢ã¥â ¢ ¨áá«¥¤®¢ â¥«ìáª¨å ¤¥ïâ¥«ì­®á-
âïå, á¢ï§ ­­ë¥ á ¥¢à®¯¥©áª¨¬ ¨­â¥£à æ¨®­­ë¬ ¯à®æ¥áá®¬ { á®¢¬¥áâ­ë¥
¬¥¦¤ã­ à®¤­ë¥ ¨áá«¥¤®¢ ­¨ï ¯® á¢ï§¨ £«®¡ «ì­®áâì { à¥£¨®­ «ì­ ï ¨­-
â¥£à æ¨ï, ¯® ¯®§¨æ¨ï¬ �®«£ à¨¨ ¢ ¥¢à®¯¥©áª®© ¨­â¥£à æ¨¨, ¯® á¨­åà®­¨-
§ æ¨¨ § ª®­®¤ â¥«ìáâ¢  ¨ ¤àã£¨¥. �®«®¦¨â¥«ì­ë© à¥§ã«ìâ â ¯®ª §ë¢ ¥â
¨ á®§¤ ­¨¥ á¯¥æ¨ «¨§¨à®¢ ­­®© áâàãªâãàë ¢ ã­¨¢¥àá¨â¥â¥ ¤«ï à¥ «¨§ æ¨¨
¨ ã¯à ¢«¥­¨¥ ¯à®¥ªâ ¬¨ ¯® ®á­®¢­ë¬ ¥¢à®¯¥©áª¨¬ ¯à®£à ¬¬ ¬ ¨ ä®­¤ ¬.
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�ç áâ¨¥ � à­¥­áª®£® á¢®¡®¤­®£® ã­¨¢¥àá¨â¥â  ¢ á ¬ëå §­ ç¨¬ëå ¥¢-
à®¯¥©áª¨å ®¡à §®¢ â¥«ì­ëå  áá®æ¨ æ¨ïå ¨ áâàãªâãà å á®¤¥©áâ¢ã¥â ¡®«¥¥
¡ëáâà®¬ã ®á¬ëá«¥­¨î ¨ à¥ «¨§ æ¨¨ ®¤­®£® ¨§ ®á­®¢­ëå ¯à¨®à¨â¥â®¢ �®-
«®­áª®£® ¯à®æ¥áá  { á¢ï§ì ¬¥¦¤ã ®¡à §®¢ ­¨¥¬, ¯®«¨â¨ª®© ¨ ¡¨§­¥á®¬.
�«ï ã­¨¢¥àá¨â¥â  ®­ ¢ëà ¦ ¥âáï ¢ ¨­¨æ¨¨à®¢ ­¨¨ ª®­ªà¥â­ëå ¯à®¥ªâ®¢
á è¨à®ª¨¬ ãç áâ¨¥¬ ¯à¥¤áâ ¢¨â¥«¥© ¥¢à®¯¥©áª®£® ¡¨§­¥á , ã­¨¢¥àá¨â¥âë
{ ¯ àâ­¥àë, ��� ¨ £®áã¤ àáâ¢¥­­ ï ¢« áâì.

�á¯¥è­®¥ ¨­â¥£à¨à®¢ ­¨¥ � à­¥­áª®£® á¢®¡®¤­®£® ã­¨¢¥àá¨â¥â  ¢ �¢-
à®¯¥, ¯à¥¦¤¥ ¢á¥£® ®¡ï§ ­® ä ªâã, ã­¨¢¥àá¨â¥â áâ ¢¨â ¢á¥£¤  ­  ¯¥à¢®¬
¯« ­¥ ¢ á¢®¥© ¬¨áá¨¨ ¡ëâì ®à¨¥­â¨à®¢ ­ ­  áâã¤¥­â®¢ ¨ ¢á¥£¤  £ à ­-
â¨à®¢ âì ¨¬ ¯à®ä¥áá¨®­ «ì­ë¥ ª ç¥áâ¢  ¨ ã¬¥­¨ï, ª®â®àë¥ á¤¥« îâ ¨å
ª®­ªãà¥­â®á¯®á®¡­ë¬¨ ­  ¥¢à®¯¥©áª®¬ àë­ª¥ âàã¤ .

�����-�������������� ���
�.�. ���������� | 85 ���

�¨ª®«ìáª¨© �.�.,�ãá ª®¢ �.�.
� â¥¬ â¨ç¥áª¨© ¨­áâ¨âãâ ¨¬. �.�. �â¥ª«®¢  ���;

�®áª®¢áª¨© £®áã¤ àáâ¢¥­­ë© £ã¬ ­¨â à­ë© ã­¨¢¥àá¨â¥â
¨¬. �.�. �®«®å®¢ 

25 ¬ àâ  2008 £®¤  ¨á¯®«­ï¥âáï 85 «¥â á® ¤­ï à®¦¤¥­¨ï ç«¥­ -
ª®àà¥á¯®­¤¥­â  �®áá¨©áª®©  ª ¤¥¬¨¨ ­ ãª,  ª ¤¥¬¨ª  �¢à®¯¥©áª®©  ª -
¤¥¬¨¨ ­ ãª, « ãà¥ â  �®áã¤ àáâ¢¥­­®© ¯à¥¬¨¨ ���� �ì¢  �¬¨âà¨¥¢¨ç 
�ã¤àï¢æ¥¢ .

� ª ¦¥ áª« ¤ë¢ « áì áã¤ì¡  ¢ë¤ îé¥£®áï ãç¥­®£®-¬ â¥¬ â¨ª , ¢­¥á-
è¥£® ¡®«ìè®© ¢ª« ¤ ¢ ¬ â¥¬ â¨ªã, ¥¥ ¯à¥¯®¤ ¢ ­¨¥ ¨ ®à£ ­¨§ æ¨î?

�®¤¨«áï �¥¢ �¬¨âà¨¥¢¨ç 25 ¬ àâ  1923 £®¤  ¢ á¥¬ì¥ ¢®¥­­®á«ã¦ é¥£®.
� 1940 £®¤ã á ®â«¨ç¨¥¬ ®ª®­ç¨« ¬®áª®¢áªãî èª®«ã ü 59. �¥è¨¢ áâ âì  áâ-
à®­®¬®¬, ¢ â®¬ ¦¥ £®¤ã ¯®áâã¯¨« ­  ¬¥å ­¨ª®-¬ â¥¬ â¨ç¥áª¨© ä ªã«ìâ¥â
�®áª®¢áª®£® £®áã¤ àáâ¢¥­­®£® ã­¨¢¥àá¨â¥â , ­® ã¦¥ ¯®á«¥ ¯¥à¢®£® ªãàá ,
ã¢«¥ªè¨áì ¬ â¥¬ â¨ª®©, ¢ë¡à « ¥¥ á¢®¥© ¡ã¤ãé¥© ¯à®ä¥áá¨¥©.

� 1945 £®¤ã �¥¢ �¬¨âà¨¥¢¨ç ®ª®­ç¨« �­¨¢¥àá¨â¥â ¨ ¯®áâã¯¨« ¢  á-
¯¨à ­âãàã �­áâ¨âãâ  ¬ â¥¬ â¨ª¨ ���, £¤¥ § ­¨¬ «áï ¯®¤ àãª®¢®¤áâ¢®¬
�.�. �«¥ªá ­¤à®¢  ¨ ç¥à¥§ ¤¢  á ¯®«®¢¨­®© £®¤ , ¢ 1948 £®¤ã § é¨â¨« ª ­-
¤¨¤ âáªãî ¤¨áá¥àâ æ¨î ý� £àã¯¯ å �¥ââ¨ â®¯®«®£¨ç¥áª¨å ¯à®áâà ­áâ¢þ.

� 1947 £®¤ã �¥¢ �¬¨âà¨¥¢¨ç ¡ë« ¯à¨£« è¥­ ¢ ª ç¥áâ¢¥  áá¨áâ¥­â  ­ 
ª ä¥¤àã ¢ëáè¥© ¬ â¥¬ â¨ª¨ ®âªàë¢è¥£®áï ¢ â®¬ £®¤ã ä¨§¨ª®-â¥å­¨ç¥á-
ª®£® ä ªã«ìâ¥â  ���. � ã¦¥ á 1953 £®¤ , ¢ ¢®§à áâ¥ 30 «¥â § ¢¥¤®¢ «
íâ®© ª ä¥¤à®©. � 1958 £®¤ã ¡ë« ãâ¢¥à¦¤¥­ ¢ §¢ ­¨¨ ¯à®ä¥áá®à  ª ä¥¤àë
¢ëáè¥© ¬ â¥¬ â¨ª¨. � 1988 £. ®­ ¯¥à¥¤ « ª ä¥¤àã �.�. �ª®¢«¥¢ã, ¯à®¤®«-
¦ ï ¤® ¯®á«¥¤­¥£® ¢à¥¬¥­¨ ç¨â âì «¥ªæ¨¨ ¯® ¬ â¥¬ â¨ç¥áª®¬ã  ­ «¨§ã ¢
����.

� 1948 £®¤  ¨ ¯®­ë­¥ �¥¢ �¬¨âà¨¥¢¨ç à ¡®â ¥â ¢ � â¥¬ â¨ç¥áª®¬ ¨­-
áâ¨âãâ¥ �.�. �â¥ª«®¢  ���. � 1961{1968 £®¤ å ®­ ï¢«ï«áï § ¬¥áâ¨â¥«¥¬
¤¨à¥ªâ®à  ¨­áâ¨âãâ ,   á 1988 ¯® 1994 £®¤ § ¢¥¤®¢ « ®â¤¥«®¬ â¥®à¨¨ äã­ª-
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æ¨©. �®«¥¥ 50 «¥â ®­ á®¢¬¥áâ­® á  ª ¤¥¬¨ª®¬ �.�. �¨ª®«ìáª¨¬ àãª®¢®¤¨â
â ¬ ­ ãç­®-¨áá«¥¤®¢ â¥«ìáª¨¬ á¥¬¨­ à®¬ ¯® â¥®à¨¨ ¤¨ää¥à¥­æ¨àã¥¬ëå
äã­ªæ¨© ¬­®£¨å ¯¥à¥¬¥­­ëå. � ­ áâ®ïé¥¥ ¢à¥¬ï ï¢«ï¥âáï á®¢¥â­¨ª®¬
�®áá¨©áª®©  ª ¤¥¬¨¨ ­ ãª.

� 1953 £. �.�. �ã¤àï¢æ¥¢ §  æ¨ª« à ¡®â ¯® â¥®à¨¨ ¤¨ää¥à¥­æ¨àã¥¬ëå
®â®¡à ¦¥­¨© ¡ë« ã¤®áâ®¥­ ¯à¥¬¨¨ �®áª®¢áª®£® ¬ â¥¬ â¨ç¥áª®£® ®¡é¥áâ¢ 
¤«ï ¬®«®¤ëå ¬ â¥¬ â¨ª®¢.

� ¨î­¥ 1956 £®¤  �¥¢ �¬¨âà¨¥¢¨ç § é¨â¨« ¤®ªâ®àáªãî ¤¨áá¥àâ æ¨î
­  â¥¬ã ý�àï¬ë¥ ¨ ®¡à â­ë¥ â¥®à¥¬ë ¢«®¦¥­¨ï. �à¨«®¦¥­¨ï ª à¥è¥-
­¨î ¢ à¨ æ¨®­­ë¬ ¬¥â®¤®¬ í««¨¯â¨ç¥áª¨å ãà ¢­¥­¨©, ¢ëà®¦¤ îé¨åáï
­  £à ­¨æ¥ ®¡« áâ¨þ, ª®â®à ï ¡ë«  ®¯ã¡«¨ª®¢ ­  ¢ ¢¨¤¥ ¬®­®£à ä¨¨ ¢
1959 £®¤ã.

� 1984 £. ¨§¡à ­ ¢ ç«¥­ë-ª®àà¥á¯®­¤¥­âë �� ����.
� 1988 £®¤ã §  æ¨ª« à ¡®â ¯® â¥®à¨¨ £à ­¨ç­ëå § ¤ ç ¤«ï ¤¨ää¥à¥­æ¨-

 «ì­ëå ®¯¥à â®à®¢ ¨ ¨å ¯à¨«®¦¥­¨ï¬ ¢ ¬ â¥¬ â¨ç¥áª®© ä¨§¨ª¥ �.�. �ã¤-
àï¢æ¥¢ã ¢¬¥áâ¥ á �.�. �«¥©­¨ª, �.�. �£®à®¢ë¬ ¨ �.�. �®­¤à âì¥¢ë¬
¡ë«  ¯à¨áã¦¤¥­  £®áã¤ àáâ¢¥­­ ï ¯à¥¬¨ï ����.

� 1994 £®¤ã �ì¢ã �¬¨âà¨¥¢¨çã ¯à¨á¢®¥­® ¯®ç¥â­®¥ §¢ ­¨¥ § á«ã¦¥­-
­®£® á®à®á®¢áª®£® ¯à®ä¥áá®à .

� 1997 £®¤ã ®­ ¨§¡à ­ ¤¥©áâ¢¨â¥«ì­ë¬ ç«¥­®¬ �ª ¤¥¬¨¨ ¯¥¤ £®£¨ç¥á-
ª¨å ¨ á®æ¨ «ì­ëå ­ ãª (����).

� 2002 £®¤ã ¨§¡à ­ ¢  ª ¤¥¬¨ª¨ �¢à®¯¥©áª®©  ª ¤¥¬¨¨ ­ ãª.
� 2004 £. §  ¢ë¤ îé¨©áï ¢ª« ¤ ¢ â¥®à¨î äã­ªæ¨©, â®¯®«®£¨î ¨ ®¡à §®-

¢ ­¨¥ ­ £à ¦¤¥­ �¢à®¯¥©áª®©  ª ¤¥¬¨¥© ­ ãª ¬¥¤ «ìî ¨¬¥­¨ �«¥§  � á-
ª «ï (íâ  ¬¥¤ «ì ¥¦¥£®¤­® ¯à¨áã¦¤ ¥âáï è¥áâ¨ ç«¥­ ¬ EAS). �¥¢ �¬¨â-
à¨¥¢¨ç ¡ë« ¯¥à¢ë¬ à®áá¨©áª¨¬ ãç¥­ë¬-¬ â¥¬ â¨ª®¬, ã¤®áâ®¥­­ë¬ íâ®©
­ £à ¤ë.

�.�. �ã¤àï¢æ¥¢ ¢¥¤¥â ¡®«ìèãî ­ ãç­®-¯¥¤ £®£¨ç¥áªãî ¨ ­ ãç­®-®à£ -
­¨§ æ¨®­­ãî à ¡®âã. �à¥¤¨ ¥£® ãç¥­¨ª®¢ ¡®«¥¥ 15 ª ­¤¨¤ â®¢ ¨ 5 ¤®ªâ®à®¢
­ ãª

�¬ï �.�. �ã¤àï¢æ¥¢  ¨§¢¥áâ­® ­¥áª®«ìª¨¬ ¯®ª®«¥­¨ï¬ à®áá¨©áª¨å áâã-
¤¥­â®¢ ¨ ¯à¥¯®¤ ¢ â¥«¥©, ¯à¥¦¤¥ ¢á¥£®, ª ª  ¢â®à  ý�ãàá  ¬ â¥¬ â¨ç¥á-
ª®£®  ­ «¨§ þ. � 2006 £. §  á¢®© ¤¢ãåâ®¬­ë© ãç¥¡­¨ª ý�à âª¨© ªãàá ¬ â¥-
¬ â¨ç¥áª®£®  ­ «¨§ þ �.�. �ã¤àï¢æ¥¢ ¯®«ãç¨« £« ¢­ãî ¯à¥¬¨î �¥¦¤ã-
­ à®¤­®©  ª ¤¥¬¨ç¥áª®© ¨§¤ â¥«ìáª®© ª®¬¯ ­¨¨ � ãª //�­â¥à¯¥à¨®¤¨ª 
§  «ãçèãî ª­¨£ã ¯® ­ ãª¥, â¥å­®«®£¨¨ ¨ ®¡à §®¢ ­¨î.

27 «¥â (1959{1986) ®­ ¡ë« ç«¥­®¬ �ëáè¥©  ââ¥áâ æ¨®­­®© ª®¬¨áá¨¨,
28 «¥â (1965{1992) { ç«¥­®¬ à¥¤ª®««¥£¨¨ ¦ãà­ «  ý�¨ää¥à¥­æ¨ «ì­ë¥
ãà ¢­¥­¨ïþ, ¡®«¥¥ âà¨¤æ â¨ «¥â ®­ ï¢«ï¥âáï ç«¥­®¬ � ãç­®-¬¥â®¤¨ç¥áª®£®
á®¢¥â  ¯® ¬ â¥¬ â¨ª¥ ¯à¨ �¨­¨áâ¥àáâ¢¥ ®¡à §®¢ ­¨ï, ¢ ª®â®à®¬ ¬­®£® «¥â
¡ë« ¯à¥¤á¥¤ â¥«¥¬ á¥ªæ¨¨ â¥å­¨ç¥áª¨å, íª®­®¬¨ç¥áª¨å ¨ á¥«ìáª®å®§ï©áâ-
¢¥­­ëå ¢ã§®¢. �®á«¥¤­¨¥ 10 «¥â ®­ ï¢«ï¥âáï ¯¥à¢ë¬ § ¬¥áâ¨â¥«¥¬ ¯à¥¤-
á¥¤ â¥«ï �à¥§¨¤¨ã¬  íâ®£® �®¢¥â .

�â ¢á¥© ¤ãè¨ ¯®§¤à ¢«ï¥¬ �ì¢  �¬¨âà¨¥¢¨ç  á î¡¨«¥¥¬ ¨ ¦¥« ¥¬ ¥¬ã
ªà¥¯ª®£® §¤®à®¢ìï, â¢®àç¥áª¨å á¨« ­  ¤®«£¨¥ £®¤ë, ãá¯¥è­®£® ¯à®¤®«¦¥-
­¨ï ¥£®  ªâ¨¢­®© ¤¥ïâ¥«ì­®áâ¨ ­  ¯®«ì§ã ­ ãª¨ ¨ ®¡à §®¢ ­¨ï.
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�¥«.: +375-172265883, e-mail: radyno@bsu.by

1. �ãáâì X | ¡ ­ å®¢® ¯à®áâà ­áâ¢® á ­®à¬®© ||·||X ­ ¤ ¯à®¨§¢®«ì­ë¬
­®à¬¨à®¢ ­­ë¬ ¯®«¥¬ F á ­®à¬®© | · |F , ¨ ¯ãáâì A : X ⊃ D(A) 3 x → Ax ∈
∈ X | § ¬ª­ãâë© «¨­¥©­ë© ®¯¥à â®à á ®¡« áâìî ®¯à¥¤¥«¥­¨ï D(A).

�«ï ª ¦¤®£® ν > 0 ®¯à¥¤¥«¨¬ ¯à®áâà ­áâ¢®

Expν
AX :=

{
x ∈ D(A∞) ≡

∞⋂
n=0

D(An) : sup
n>0

‖Anx‖X

νn
< +∞

}
.

�¥ªâ®à­®¥ ¯à®áâà ­áâ¢® Expν
AX á ­®à¬®©

|||x|||ν := sup
n>0

‖Anx‖X

νn

ï¢«ï¥âáï ¡ ­ å®¢ë¬ ¨ ­ §ë¢ ¥âáï ¯à®áâà ­áâ¢®¬ ¢¥ªâ®à®¢ íªá¯®­¥­æ¨ «ì-
­®£® â¨¯  ­¥ ¯à¥¢®áå®¤ïé¥£® ν,   ¬­®¦¥áâ¢®

ExpAX = limind
ν→∞

Expν
A X

¯à®áâà ­áâ¢®¬ ¢¥ªâ®à®¢ íªá¯®­¥­æ¨ «ì­®£® â¨¯  [1].
�à®áâà ­áâ¢® Expν

AX ¨­¢ à¨ ­â­® ®â­®á¨â¥«ì­® ®¯¥à â®à  A. �¯¥à -
â®à A : Expν

AX → Expν
AX ®£à ­¨ç¥­, ¯à¨ç¥¬ á¯à ¢¥¤«¨¢® ­¥à ¢¥­áâ¢®

|||Ax|||ν 6 ν|||x|||ν ( ¡áâà ªâ­®¥ ­¥à ¢¥­áâ¢® �¥à­èâ¥©­ ).
�¥«ì à ¡®âë | ¢ëïá­¨âì ¨§ ª ª¨å äã­ªæ¨© á®áâ®¨â ¯à®áâà ­áâ¢®

Expν
AX ¤«ï à §­ëå ¯®«¥© F, ¡ ­ å®¢ëå ¯à®áâà ­áâ¢ X ¨ ®¯¥à â®à®¢ A.
2. �¥« ï äã­ªæ¨ï ϕ : C 3 z → ϕ(z) ∈ C, z = x + iy, ­ §ë¢ ¥âáï äã­ª-

æ¨¥© íªá¯®­¥­æ¨ «ì­®£® â¨¯  6 ν, ¥á«¨ ¤«ï ­¥ª®â®à®£® C > 0 á¯à ¢¥¤«¨¢®
­¥à ¢¥­áâ¢®

|ϕ(z)| 6 Ceν|z| ¤«ï ¢á¥å z ∈ C.

�¡®§­ ç¨¬ Aν,q(R), 1 6 q 6 +∞, ¬­®¦¥áâ¢® æ¥«ëå äã­ªæ¨© íªá¯®­¥­-
æ¨ «ì­®£® â¨¯  6 ν, ª®â®àë¥ ª ª äã­ªæ¨¨ ®â ¤¥©áâ¢¨â¥«ì­®£® ¯¥à¥¬¥­-
­®£® x ∈ R ≡ Rx ¯à¨­ ¤«¥¦ â ¯à®áâà ­áâ¢ã Lq(R), [2,3]. �«ï äã­ªæ¨©
ϕ ∈ Aν,q(R) á¯à ¢¥¤«¨¢® ª« áá¨ç¥áª®¥ ­¥à ¢¥­áâ¢® �¥à­èâ¥©­  [2,3]

||ϕ′||Lq(R) 6 ν||ϕ||Lq(R).
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�á«¨ ¢ á®®â¢¥âáâ¢¨¨ á ¯.1 ¯®«®¦¨¬ F = C, X = Lq(R) ¨ A = d
dx

,
â® ª« áá¨ç¥áª®¥ ­¥à ¢¥­áâ¢® �¥à­èâ¥©­  ®§­ ç ¥â, çâ® ¡ ­ å®¢® ¯à®áâ-
à ­áâ¢® Expν

d
dx

Lq(X) ï¢«ï¥âáï § ¬ª­ãâë¬ ¯®¤¯à®áâà ­áâ¢®¬ ¢ Lq(R) ¨ á®-
¢¯ ¤ ¥â á ¯à®áâà ­áâ¢®¬ Aν,q(R).

3. �ãáâì K | «®ª «ì­® ª®¬¯ ªâ­®¥ ¯®«¥ á ­®à¬®© | · |K. �¡®§­ ç¨¬
O = {x ∈ K : |x| 6 1} ¨ P = {x ∈ K : |x| < 1}. �®£¤  kK = O/P
­ §ë¢ ¥âáï ¯®«¥¬ ¢ëç¥â®¬ ¯®«ï K. �â® ª®­¥ç­®¥ ¯®«¥, å à ªâ¥à¨áâ¨ªã
ª®â®à®£® ®¡®§­ ç¨¬ p. �  K ¢ë¡¥à¥¬ ¬¥àã �  à  dx, ­®à¬¨à®¢ ­­ãî
ãá«®¢¨¥¬

∫
O

dx = 1. �ë¡¥à¥¬ ­  K å à ªâ¥à χ â ª, çâ®¡ë kerχ = O. �®£¤ 

®áâ «ì­ë¥ å à ªâ¥àë ¡ã¤ãâ ¨¬¥âì ¢¨¤ {χa}a∈K, £¤¥ χa(x) = χ(ax), [4].
�à¥®¡à §®¢ ­¨¥ �ãàì¥ äã­ªæ¨¨ u : K 3 x → u(x) ∈ C ®¯à¥¤¥«ï¥âáï

ä®à¬ã«®©

û(ξ) =
∫

K

χ(ξx)u(x)dx,

¥á«¨ íâ®â ¨­â¥£à « áãé¥áâ¢ã¥â.
�¯¥à â®à®¬ �« ¤¨¬¨à®¢  [5,6] ­ §ë¢ ¥âáï ¯á¥¢¤®-¤¨ää¥à¥­æ¨ «ì­ë©

®¯¥à â®à ¢¨¤ 

(Du)(x) =
∫

K

χ(−ξx)|ξ|Kû(ξ)dξ.

�­ ª®àà¥ªâ­® ®¯à¥¤¥«ï¥âáï á ¯®¬®éìî â¥®à¨¨ ®¡®¡é¥­­ëå äã­ªæ¨© ­ 
¯®«¥ K.

�¥à¥§ Lq(K,C), 1 6 q 6 +∞, ®¡®§­ ç îâáï «¥¡¥£®¢áª¨¥ ¯à®áâà ­áâ¢ 
äã­ªæ¨© u : K → C, áã¬¬¨àã¥¬ëå ¯® ¬¥à¥ dx á ¥áâ¥áâ¢¥­­ë¬¨ ­®à¬ ¬¨
[5].

�¥®à¥¬ . �ãáâì K | ­¥ àå¨¬¥¤®¢® «®ª «ì­®¥ ¯®«¥ ­ã«¥¢®© å à ª-
â¥à¨áâ¨ª¨, p | å à ªâ¥à¨áâ¨ª  ¥£® ¯®«ï ¢ëç¥â®¢ kK (â ª®¢ë¬¨ ï¢«ï-
îâáï ¯®«¥ p- ¤¨ç¥áª¨å ç¨á¥« Qp ¨ «î¡®¥ ª®­¥ç­®¥ ¥£® à áè¨à¥­¨¥). �®£¤ 
¯à®áâà ­áâ¢® Expν

DL2(K,C) á®áâ®¨â ¨§ «®ª «ì­® ¯®áâ®ï­­ëå äã­ªæ¨©
u ∈ L2(K,C) á ¯ à ¬¥âà®¬ ¯®áâ®ï­áâ¢  > −ν (â.¥. ¯®áâ®ï­­ëå ­ 
è à å à ¤¨ãá  p−ν). �­® § ¬ª­ãâ® ¢ L2(K,C) ¨ ¤«ï ¥£® í«¥¬¥­â®¢ á¯à -
¢¥¤«¨¢® ­¥à ¢¥­áâ¢® �¥à­èâ¥©­ 

||Du||L2(K,C) 6 pν ||u||L2(K,C).

�«ãç © Expν
DL2(Qp,C) á¬. ¢ [8].

�áâ «¨áì ­¥¨áá«¥¤®¢ ­­ë¬¨ á«¥¤ãîé¨¥ ¯à®áâà ­áâ¢  äã­ªæ¨© ­  «®-
ª «ì­ëå ¯®«ïå, ï¢«ïîé¨¥áï  ­ «®£ ¬¨ æ¥«ëå äã­ªæ¨© íªá¯®­¥­æ¨ «ì-
­®£® â¨¯ , ¨ ¤«ï ª®â®àëå á¯à ¢¥¤«¨¢® ­¥à ¢¥­áâ¢® �¥à­èâ¥©­ :

1) Expν
DLq(K,C), charK = 0, q 6≡ 2;

2) Expν
DLq(K,C), charK 6≡ 0.
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¢®¯à®á®¬: ª ª ¤®«¦­ë í¢®«îæ¨®­¨à®¢ âì á®¤¥à¦ ­¨¥ ¯à®£à ¬¬ë ®¡é¥-
®¡à §®¢ â¥«ì­®© áà¥¤­¥© èª®«ë ¨ ¬¥â®¤¨ª  ¯à¥¯®¤­¥á¥­¨ï ¨­ä®à¬ æ¨¨
ý¬ áá®¢®¬ã ãç¥­¨ªãþ, çâ®¡ë ¢ ¯®«­®© ¬¥à¥ ®â¢¥ç âì ¢ë§®¢ ¬ ª®­ªà¥â­®©
«¨ç­®áâ¨, ®¡é¥áâ¢  ¢ æ¥«®¬ ¨ ¡ëáâà®â¥ªãé¥£® ¢à¥¬¥­¨? � á®¢à¥¬¥­­ ï
èª®«  áâà¥¬¨âáï §­ ª®¬¨âì á¢®¨å ¢®á¯¨â ­­¨ª®¢ | ¯ãáâì ¨ ¢ ¯à®áâ¥©è¥©
ä®à¬¥, ¯ãáâì ®¯¨á â¥«ì­® ¨ äà £¬¥­â à­® | á ­®¢¥©è¨¬¨ ¤®áâ¨¦¥­¨ï¬¨
¥áâ¥áâ¢¥­­ëå ¨ £ã¬ ­¨â à­ëå ­ ãª.

�  ¬¨­ã¢è¥¥ áâ®«¥â¨¥ ¬ â¥¬ â¨ç¥áª ï ­ ãª  è £­ã«  ­¥®¡ëç ©­® ¤ -
«¥ª® ¢¯¥à¥¤. �­  ®¡®£ â¨« áì ¢ë¤ îé¨¬¨áï à¥§ã«ìâ â ¬¨, áä®à¬¨à®¢ « 
­®¢ë¥ â¥®à¨¨ ¨ à §à¥è¨«  ¢ ¦­ë¥ ¯à®¡«¥¬ë | ­®, á ¬®¥ £« ¢­®¥, ®­  ¢á¥
ã¢¥à¥­­¥¥ ¯à¥¢à é ¥âáï ¢ ¬®é­ë© ¨­áâàã¬¥­â à¨©  ­ «¨§  ¨ ¯à®£­®§¨à®-
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¢ ­¨ï ¯à¨à®¤­ëå ï¢«¥­¨©, â¥å­¨ç¥áª¨å ¨ â¥å­®«®£¨ç¥áª¨å ¯à®æ¥áá®¢, ®¡-
é¥áâ¢¥­­ëå á¨âã æ¨© ¨ £ã¬ ­¨â à­ëå ¢®¯à®á®¢. �®ç¥â ­¨¥ á £¨£ ­âáª¨¬¨
¢®§¬®¦­®áâï¬¨ ª®¬¯ìîâ¥à®¢ ¯®à®¤¨«® ¯à¨­æ¨¯¨ «ì­® ­®¢®¥ ­ ¯à ¢«¥­¨¥
­ ãç­®£® ¯®§­ ­¨ï | ¬ â¥¬ â¨ç¥áª®¥ ¬®¤¥«¨à®¢ ­¨¥ ¨ ¬ â¥¬ â¨ç¥áª¨©
íªá¯¥à¨¬¥­â.

� ¬ â¥¬ â¨ç¥áª®© ­ ãª¥ á®¤¥à¦ â¥«ì­® ¨§¬¥­¨«®áì ¯®çâ¨ ¢á¥. �®çâ¨
­¨ç¥£® á®¤¥à¦ â¥«ì­® ­¥ ¨§¬¥­¨«®áì ¢ ¯à®£à ¬¬¥ ¬ â¥¬ â¨ª¨ ®¡é¥®¡à §®-
¢ â¥«ì­®© èª®«ë. �à ¢­¨â¥ ¯à®£à ¬¬ë 1940 £®¤  ¨ 2000 £®¤ : ¨áª«îç¥­ë
ª®¬¯«¥ªá­ë¥ ç¨á« , ¡¨­®¬ �ìîâ®­ , ¥é¥ àï¤ â¥¬ ¨ á®¢á¥¬ ¬¥«ª¨å ¤¥â -
«¥© (áª ¦¥¬, â¥®à¥¬  ® ¢­¥¢¯¨á ­­®¬ ã£«¥), ¢ª«îç¥­ë ­ ç «ì­ë¥ ¯®­ïâ¨ï
¬ â¥¬ â¨ç¥áª®£®  ­ «¨§ , ¯à®áâ¥©è¨¥ ®¯¥à æ¨¨ á ¢¥ªâ®à ¬¨, ª®¥-çâ® ¤àã-
£®¥ (­ ¯à¨¬¥à, ­¥ª®â®àë¥ á¨¬¢®«ë â¥®à¨¨ ¬­®¦¥áâ¢ ¨ ¬ â¥¬ â¨ç¥áª®© «®-
£¨ª¨), âà¨£®­®¬¥âà¨ï ¯¥à¥áâ «  áãé¥áâ¢®¢ âì ª ª ®â¤¥«ì­ ï ª®¬¯®­¥­â 
èª®«ì­®£® ªãàá . � æ¥«®¬ ¦¥ á®åà ­¨« áì áâ à ï á¨âã æ¨ï, §­ ª®¬ ï ­ ¬
á ¤¥âáâ¢ : ãç é¨¥áï ¯®-¯à¥¦­¥¬ã ¯à¥¡ë¢ îâ ¯®çâ¨ ¢ XVIII ¢¥ª¥ ¯®  «-
£¥¡à¥ ¨ ¯®çâ¨ ¢ ¤à¥¢­¥© �à¥æ¨¨ ¯® £¥®¬¥âà¨¨. �¥áª®­¥ç­ë¥ ã¯à ¦­¥­¨ï
¢  ¡á®«îâ­® ä®à¬ «ì­ëå ¯à¥®¡à §®¢ ­¨ïå § ¯®«­ïîâ «ì¢¨­ãî ç áâì ¢à¥-
¬¥­¨ ãç é¨åáï ®¡é¥®¡à §®¢ â¥«ì­®© áà¥¤­¥© èª®«ë | ¨ ¯®-¯à¥¦­¥¬ã ¨¬
®áâ îâáï ­¥¤®áâã¯­ë ¬­®£¨¥ ¢ ¦­¥©è¨¥ ¬ â¥¬ â¨ç¥áª¨¥ ¯®­ïâ¨ï, ¤ ¦¥
â¥, ª®â®àë¥, ª ª ã¦¥ ¯à¨§­ ­®, ¨¬¥îâ ­¥á®¬­¥­­®¥ ®¡é¥®¡à §®¢ â¥«ì­®¥
¨ ®¡é¥ªã«ìâãà­®¥ §­ ç¥­¨¥.

�à ªâ¨ç¥áª¨ ¢ ¯®«­®© ­¥¯à¨ª®á­®¢¥­­®áâ¨ ®áâ ¥âáï ¨ ¬¥â®¤¨ª  ¯à¥-
¯®¤ ¢ ­¨ï ¬ â¥¬ â¨ª¨ ¢ èª®«¥, ­¥ á¬®âàï ­  ¢á¥ à §£®¢®àë ® ¢­¥¤à¥­¨¨
¨­ä®à¬ æ¨®­­®-ª®¬¯ìîâ¥à­ëå â¥å­®«®£¨©, ¤¨ää¥à¥­æ¨à®¢ ­­®£® ®¡ãç¥-
­¨ï, «¨ç­®áâ­®-®à¨¥­â¨à®¢ ­­®£® ¯®¤å®¤  ¨ ¯à®ç.

� ª çâ® | ¢á¥ â ª ¨ ®áâ ­¥âáï ¢ 2050 £®¤ã? �«¨ ­ ¬, ¯à®ä¥áá¨®­ «ì-
­ë¬ ¬ â¥¬ â¨ª ¬ ¨ ¯¥¤ £®£ ¬, ã¬¥áâ­® ã¦¥ á¥©ç á ¯®áâ ¢¨âì ¯¥à¥¤ á®¡®©
¢®¯à®á: ª ª ¤®«¦­  ¬¥­ïâìáï ¯à®£à ¬¬  ªãàá  ¬ â¥¬ â¨ª¨ ®¡é¥®¡à §®-
¢ â¥«ì­®© áà¥¤­¥© èª®«ë ¨ ¬¥â®¤¨ª  ¥£® ¯à¥¯®¤ ¢ ­¨ï?

����� ���������� �����������: �������
� �����������

�ï¡¥­ìª¨© �.�.
�­áâ¨âãâ ¯à¨ª« ¤­®© ¬ â¥¬ â¨ª¨ ¨¬. �.�. �¥«¤ëè  ���

�¥®à¥â¨ç¥áªãî ®á­®¢ã ¬¥â®¤ , ¯à¥¤«®¦¥­­®£® ¤®ª« ¤ç¨ª®¬, á®áâ ¢-
«ï¥â á®§¤ ­¨¥ à §­®áâ­ëå ¯®â¥­æ¨ «®¢, ª®â®àë¥ ¤«ï à¥è¥­¨© á¨áâ¥¬ «¨-
­¥©­ëå à §­®áâ­ëå ãà ¢­¥­¨© ®¡é¥£® ¢¨¤  ¨£à îâ âã ¦¥ à®«ì, çâ® ¨ ª« á-
á¨ç¥áª¨© ¨­â¥£à « â¨¯  �®è¨ ¤«ï à¥è¥­¨© á¨áâ¥¬ë �®è¨{�¨¬ ­ . �®¢ë¥
¢®§¬®¦­®áâ¨ ¢®§­¨ª îâ ¡« £®¤ àï â®¬ã, çâ® ¬¥â®¤ à §­®áâ­ëå ¯®â¥­æ¨-
 «®¢ ®¡ê¥¤¨­ï¥â ã­¨¢¥àá «ì­®áâì à §­®áâ­ëå áå¥¬ á ¢®§¬®¦­®áâï¬¨ ¬¥-
â®¤  £à ­¨ç­ëå ¨­â¥£à «ì­ëå ãà ¢­¥­¨© â¥®à¨¨  ­ «¨â¨ç¥áª¨å äã­ªæ¨©,
  â ª¦¥ £à ­¨ç­ëå ¨­â¥£à «ì­ëå ãà ¢­¥­¨© ª« áá¨ç¥áª®© â¥®à¨¨ ¯®â¥­-
æ¨ « . � â® ¦¥ ¢à¥¬ï ¬¥â®¤ à §­®áâ­ëå ¯®â¥­æ¨ «®¢ ®¡å®¤¨â ­¥ª®â®àë¥ ¨§
®á­®¢­ëå âàã¤­®áâ¥©, ¯à¨áãé¨å ­ §¢ ­­ë¬ ¬¥â®¤ ¬,   ¨¬¥­­®: ¢ ®â«¨ç¨¥
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®â à §­®áâ­®£® ¬¥â®¤  ¯à¨ à¥è¥­¨¨ ªà ¥¢ëå § ¤ ç ­¥ âà¥¡ã¥âáï à §­®áâ-
­ ï  ¯¯à®ªá¨¬ æ¨ï £à ­¨ç­ëå ãá«®¢¨©,   ¢ ®â«¨ç¨¥ ®â ¬¥â®¤®¢ £à ­¨ç­ëå
¨­â¥£à «ì­ëå ãà ¢­¥­¨© ­¥â ­¥®¡å®¤¨¬®áâ¨ ¢ §­ ­¨¨ äã­¤ ¬¥­â «ì­®£®
à¥è¥­¨ï ¨«¨ äã­ªæ¨¨ �à¨­ .

�®ª« ¤ ¤ ¥â ¯à¥¤áâ ¢«¥­¨¥ ®¡  ¯¯ à â¥ ¬¥â®¤  ¨ ¯à¨¬¥à å ¥£® ¨á¯®«ì-
§®¢ ­¨ï ¤«ï ç¨á«¥­­®£® à¥è¥­¨ï àï¤  ¯à¨ª« ¤­ëå § ¤ ç ¬ â¥¬ â¨ç¥áª®©
ä¨§¨ª¨,   â ª¦¥ ¤«ï ¬ â¥¬ â¨ç¥áª®£® ¬®¤¥«¨à®¢ ­¨ï  ªâ¨¢­®© § é¨âë
§ ¤ ­­®© ¯à®¨§¢®«ì­®© ®¡« áâ¨ ®â èã¬  ¨áâ®ç­¨ª®¢ §¢ãª , à á¯®«®¦¥­-
­ëå ¢­¥ íâ®© ®¡« áâ¨.
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�¥«.: 4349321, e-mail: hudak@mirea.ru
�  ¢á¥å íâ ¯ å à §¢¨â¨ï ç¥«®¢¥ç¥áâ¢  ¬ â¥¬ â¨ª  § ­¨¬ «  á ¬®¥ ¤®-

áâ®©­®¥ ¬¥áâ® ¢ ®¡à §®¢ ­¨¨.
�® ¯à¨­æ¨¯¨ «ì­® ¢ ¦­® ®â¬¥â¨âì á®¢¥àè¥­­® ®á®¡ãî à®«ì ¬ â¥¬ -

â¨ª¨ ¢ ®¡à §®¢ ­¨¨ ¨­¦¥­¥à®¢. �â® | ­ ¤ñ¦­ë© äã­¤ ¬¥­â ¨ ®¤­®¢à¥-
¬¥­­® ª àª á ¢á¥£® §¤ ­¨ï §­ ­¨©, ã¬¥­¨© ¨ ­ ¢ëª®¢ á®¢à¥¬¥­­®£® ¨­¦¥-
­¥à .

� ¤®ª« ¤¥ ¬ë ¯®áâ à ¥¬áï ®¡®á­®¢ âì â¥§¨á ® ­¥®¡å®¤¨¬®áâ¨ ª ç¥áâ-
¢¥­­®© ¯¥à¥áâà®©ª¨ ¬ â¥¬ â¨ç¥áª®© ¯®¤£®â®¢ª¨ ¨­¦¥­¥à®¢ á¥£®¤­ï, á â¥¬,
çâ®¡ë ¢ £®à §¤® ¡®«ìè¥© áâ¥¯¥­¨, ç¥¬ íâ® ¯à¨­ïâ®, ®á­®¢ë¢ âì ¥£® ­  ¯®-
­ïâ¨¨ ¬ â¥¬ â¨ç¥áª®© ¬®¤¥«¨ ®¡ê¥ªâ , ¯à®æ¥áá  ¨«¨ ï¢«¥­¨ï.

�ªâã «ì­®áâì ¨ ®á®¡ãî ¢ ¦­®áâì ãª § ­­®© ®â­®á¨â¥«ì­®© ­®¢ æ¨¨ ¢
¯®¤£®â®¢ª¥ ¨­¦¥­¥à®¢ á«¥¤ã¥â ®á®§­ âì ­¥ â®«ìª®, ¨ ¤ ¦¥ ­¥ áâ®«ìª® ¨­-
¤¨¢¨¤ã «ì­®, ª ¦¤®¬ã ®¡à §®¢ ­­®¬ã ç¥«®¢¥ªã, ­® ¨ § ªà¥¯¨âì ¢á¥¬¨ ¤®-
áâã¯­ë¬¨ ¤«ï íâ®£® á¯®á®¡ ¬¨, ª ª ®¤­® ¨§ ¢ ¦­¥©è¨å ¯®«®¦¥­¨© ¢ ¯à®-
£à ¬¬¥ à¥ «ì­ëå ¤¥©áâ¢¨©, ¯à¨§¢ ­­ëå § ¬¥áâ¨âì á®¡®© ¢ï«® â¥ªãéãî,
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â ª ­ §ë¢ ¥¬ãî, ¬®¤¥à­¨§ æ¨î ¢ëáè¥£® ®¡à §®¢ ­¨ï. �¥®¡å®¤¨¬®áâì á®-
§¤ ­¨ï ¨ á ¬®© áª®à¥©è¥© à¥ «¨§ æ¨¨ â ª®© ¯à®£à ¬¬ë ­¥®¡å®¤¨¬ , ª ª
£®¢®àïâ ¢ ¬¥¤¨æ¨­¥, ¯® ¦¨§­¥­­ë¬ ¯®ª § ­¨ï¬, ¤«ï â®£®, çâ®¡ë ¢ë¦¨âì ¢
¦ñáâª®¬ ª®­ªãà¥­â­®¬ á®¯¥à­¨ç¥áâ¢¥ ­  ¬¨à®¢®¬ àë­ª¥ ¨­ä®à¬ æ¨®­­ëå
â¥å­®«®£¨©. �®«ìª® ãá¯¥è­ ï ¯¥à¥áâà®©ª  ¬ â¥¬ â¨ç¥áª®© ¯®¤£®â®¢ª¨ ¨­-
¦¥­¥à®¢, ¢ á ¬®¬ ¯®«­®¬ ®¡êñ¬¥ ¨ ­  ¢á¥å ãà®¢­ïå à¥ «ì­®£® ®¡à §®¢ -
â¥«ì­®£® ¯à®æ¥áá  á¯®á®¡­  ¥éñ á¯ áâ¨ ¢¥áì¬  ­¥¯à®áâãî á¨âã æ¨î ¢ íâ®©
ª«îç¥¢®© áâà â¥£¨ç¥áª¨ ¢ ¦­®© â®çª¥, ®¡¥á¯¥ç¨¢ îé¥© ¡ã¤ãé¥¥ ¯à®¬ëè-
«¥­­®¥ ¬®£ãé¥áâ¢® áâà ­ë.

�¥®¡å®¤¨¬®áâì áà®ç­®£® ¯à®¢¥¤¥­¨ï æ¥«®£® ª®¬¯«¥ªá  á®®â¢¥âáâ¢ãî-
é¥© â¥à ¯¨¨ (  ¬®¦¥â ¡ëâì ¨ ¤ ¦¥ ª®¬¯«¥ªá­®£® «¥ç¥­¨ï á â¥¬ ¨«¨ ¨­ë¬
®áâ®à®¦­ë¬ ãç áâ¨¥¬ å¨àãà£¨¨?) áãé¥áâ¢ã¥â ®¡ê¥ªâ¨¢­®,   ­¥ ¯® §«®©
¢®«¥ ¨«¨ ­¥¤®¬ëá«¨î â®£® ¨«¨ ¨­®£® ª« ­ . �â® â ª, ¯® â®© ¯à®áâ®© ¯à¨-
ç¨­¥, çâ® ¯®­ïâ¨¥ ¬ â¥¬ â¨ç¥áª®© ¬®¤¥«¨ áâ ­®¢¨âáï æ¥­âà «ì­ë¬ ®¡ê-
¥ªâ®¬ ¨, ­  á¥£®¤­ïè­¨© ¤¥­ì, á ¬ë¬ ã§ª¨¬ ¬¥áâ®¬ (¯®á«¥ ¯®áâà®¥­¨ï
¤®áâ â®ç­® ¯à®¨§¢®¤¨â¥«ì­ëå ª®¬¯ìîâ¥à®¢ ¨ á®§¤ ­¨ï à §¢¨âëå á¨áâ¥¬
¯à®£à ¬¬¨à®¢ ­¨ï ¨ åà ­¥­¨ï ¡ § ¤ ­­ëå) ¯à¨ ¨á¯®«ì§®¢ ­¨¨ ª®¬¯ìîâ¥-
à®¢ ¢ à áè¨àïîé¥©áï á® áª®à®áâìî £¥®¬¥âà¨ç¥áª®© ¯à®£à¥áá¨¨ áä¥à¥ ¨å
¯à¨¬¥­¥­¨ï.

�á®¡ãî à®«ì ¬ â¥¬ â¨ª¨ ¢ ¯à®æ¥áá¥ ¯®§­ ­¨ï ®ªàã¦ îé¥£® ¬¨à  ­¥-
®¤­®ªà â­® ¯®¤çñàª¨¢ «¨ ¬­®£¨¥ ¢ë¤ îé¨¥áï ¥áâ¥áâ¢®¨á¯ëâ â¥«¨ ¨ ä¨-
«®á®äë. �¤¥áì ®â¬¥â¨¬ «¨èì ¢á¥®¡ê¥¬«îé¥¥ ¨ ¤®ª § ­­®¥ ¢á¥¬ ¯®á«¥-
¤ãîé¨¬ à §¢¨â¨¥¬ ç¥«®¢¥ç¥áª®© æ¨¢¨«¨§ æ¨¨, ¨áª«îç¨â¥«ì­® £«ã¡®ªãî
¬ëá«ì � «¨«¥ï: ý. . . � â¥¬ â¨ª  íâ® ï§ëª, ­  ª®â®à®¬ ­ ¯¨á ­  ª­¨£ 
�à¨à®¤ë. . . þ �¬¥­­® á íâ¨¬, ¯®-¢¨¤¨¬®¬ã, á¢ï§ ­  ï§ëª®¢ ï, ¯® á¢®¥©
áãâ¨, ª®­áâàãªâ¨¢­ ï ¨ ª®®à¤¨­¨àãîé ï,   â¥¬ á ¬ë¬ ¨ á¨áâ¥¬®®¡à §ã-
îé ï ¥ñ à®«ì ¢ á®¢®ªã¯­®áâ¨ ¢á¥å ­ ãç­ëå §­ ­¨© ®¡ ®ªàã¦ îé¥¬ ­ á
¬¨à¥ ¨, ¢ ç áâ­®áâ¨, ¢ ¯®¤£®â®¢ª¥ ¨­¦¥­¥à®¢. �¬¥­­® ¢ íâ®¬ ª ç¥áâ¢¥,
®¡¥á¯¥ç¨¢ ï ¢á¥ ®á­®¢­ë¥ äã­ªæ¨¨ ï§ëª , ¢ª«îç ï áî¤ , ª ª ª®£­¨â¨¢-
­ãî, £­®á¥®«®£¨ç¥áªãî ª®¬¯®­¥­âã, â ª ¨ ª®¬¬ã­¨ª â¨¢­ë© ¥£®  á¯¥ªâ, ¨
¢ëáâã¯ ¥â ¬ â¥¬ â¨ª  ¯à¨ à áá¬®âà¥­¨¨ ¯à ªâ¨ç¥áª¨ «î¡®© ç áâ¨ ®¡à -
§®¢ â¥«ì­®£® ¯à®æ¥áá  ¨«¨ ­ ãç­®£® â¢®àç¥áâ¢  ¨­¦¥­¥à . �à¨ íâ®¬, â ª
¦¥ ª ª ¨ ¤«ï «î¡®£® ï§ëª , ®á®¡¥­­® ¢ ¦­ë â®ç­®áâì ¢ëà ¦¥­¨ï ¬ëá«¥©
¨, ¢ æ¥«®¬, ªã«ìâãà  à¥ç¨, ª®â®àë¥ ï¢«ïîâáï ®¯à¥¤¥«ïîé¨¬¨ ä ªâ®à ¬¨
¤«ï â®ç­®£®, íáâ¥â¨ç¥áª¨ ª®¬ä®àâ­®£® ¨ ¯®â®¬ã ®á®¡¥­­® ª ç¥áâ¢¥­­®£®
¥£® ¢®á¯à¨ïâ¨ï.

� â®çª¨ ¦¥ §à¥­¨ï áãé¥áâ¢  ¢®¯à®á , ç¥«®¢¥ç¥áâ¢® ¨§ ¢¥ª  ¢ ¢¥ª ¯à ª-
â¨ç¥áª¨ § ­®¢® ¯¥à¥ç¨âë¢ ¥â íâã ã¢«¥ª â¥«ì­¥©èãî ¨§ ¤®áâã¯­ëå ¥¬ã
ª­¨£, ¯à®­¨ª ï ¢áñ £«ã¡¦¥ ¨ £«ã¡¦¥ ¢ ¥ñ ¨áâ¨­­®¥ á®¤¥à¦ ­¨¥. �à¨ íâ®¬
¯à®áâ® ­¥¢®§¬®¦­® ¨§ãç âì ¨ ¢ ¯®«­®© ¬¥à¥ ¢®á¯à¨­¨¬ âì íâã á ¬ãî ª­¨£ã
¯à¨à®¤ë,   ¢¬¥áâ¥ á ­¥© ¨ ¢á¥ ý¨§«®¦¥­­ë¥þ ¢ ­¥© äã­¤ ¬¥­â «ì­ë¥
¨«¨ ¯à¨ª« ¤­ë¥  á¯¥ªâë ­ ãç­®£® ãáâà®©áâ¢  ®ªàã¦ îé¥£® ¬¨à , ¥á«¨
­¥ ®¢« ¤¥âì á®®â¢¥âáâ¢ãîé¨¬¨ à §¤¥« ¬¨ ¬ â¥¬ â¨ª¨.

�®, ªà®¬¥ á ¬®© áãé¥áâ¢¥­­®© ¤«ï ý¯à®çâ¥­¨ïþ ª­¨£¨, ¥á«¨ â ª ¬®¦­®
¢ëà §¨âìáï, ýãâ¨«¨â à­®©þ, à®«¨ ¬ â¥¬ â¨ª¨ ¢ ¤¥«¥ ¯®¤£®â®¢ª¨ ¨­¦¥­¥-
à®¢, â ª¦¥ áãé¥áâ¢ã¥â çà¥§¢ëç ©­® ¢ ¦­ ï ¥ñ äã­ªæ¨ï ª ª ¡ §ë §­ ­¨©,
®¯à¥¤¥«ï¥¬ ï ®£à®¬­ë¬ ( ¡á®«îâ­® ¯® «î¡ë¬ ¬¥àª ¬!) § ¯ á®¬ ¢­ãâ-
à¥­­¥, â.¥. «®£¨ç¥áª¨, ­¥¯à®â¨¢®à¥ç¨¢ëå ¬®¤¥«¥© ï¢«¥­¨© ®ªàã¦ î-
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é¥£® ­ á ¬¨à , ¯®ç¥à¯­ãâëå ¨§ íâ®© á ¬®© ª­¨£¨.
� â¥¬ â¨ç¥áª¨¥ §­ ­¨ï, ¢®§­¨ªè¨¥ ¢ ¤à¥¢­¥©è¨¥ ¢à¥¬¥­ , §­ ª®¬¨«¨

«î¤¥©, ¯à¥¦¤¥ ¢á¥£®, á ¯®­ïâ¨¥¬ ç¨á« ,   ¥á«¨ ¯®á¬®âà¥âì ­  ¯à®¡«¥¬ã á
á®¢à¥¬¥­­ëå ¯®§¨æ¨©, â.¥. ¡®«¥¥ £«ã¡®ª® ¨ á¨áâ¥¬­®, â® á ¯®­ïâ¨¥¬ ç¨á-
«®¢®© á¨áâ¥¬ë, ¢ª«îç îé¥© ¬­®£®ç¨á«¥­­ë¥  á¯¥ªâë ¢§ ¨¬®¤¥©áâ¢¨ï ç¨-
á¥«, ¨å áà ¢­¥­¨ï ¬¥¦¤ã á®¡®© ¨ ¤¥©áâ¢¨©, á®¢¥àè ¥¬ëå á ­¨¬¨. �à®¬¥
â®£®, ­  ¯¥à¢ëå íâ ¯ å à §¢¨â¨ï ¬ â¥¬ â¨ª¨ áà¥¤¨ ¢ ¦­¥©è¨å á®áâ ¢«ïî-
é¨å íâ®© ­ ãª¨ á ¬ë¬ ¥áâ¥áâ¢¥­­ë¬ ¨ ­¥¯®áà¥¤áâ¢¥­­ë¬ ®¡à §®¬ ¯®ï¢¨-
«¨áì ¯à¥¤áâ ¢«¥­¨ï, ¢ëà ¦ îé¨¥ ®á­®¢­ë¥ ¯®«®¦¥­¨ï ® äã­¤ ¬¥­â «ì-
­ëå á¢®©áâ¢ å ¨, ¯à¥¦¤¥ ¢á¥£®, ä®à¬ å ¯à®áâ¥©è¨å ¨¤¥ «ì­ëå ä¨£ãà,
¢ë¤¥«ï¥¬ëå ç¥«®¢¥ª®¬ ¨§ ®ªàã¦ îé¥£® ¥£® ¯à®áâà ­áâ¢ .

� §¢¨¢ ïáì ¢¬¥áâ¥ á ç¥«®¢¥ç¥áâ¢®¬, íâ¨ ¨áå®¤­ë¥ ¯à¥¤¯®áë«ª¨ ¨ ¢ ­ -
áâ®ïé¥¥ ¢à¥¬ï á®áâ ¢«ïîâ ®¤­ã ¨§ ®á­®¢®¯®« £ îé¨å ª®­áâàãªâ¨¢­ëå á®-
áâ ¢«ïîé¨å ¬ â¥¬ â¨ª¨. �®, §  á¢®î ¬­®£®¢¥ª®¢ãî ¨áâ®à¨î ¬ â¥¬ â¨ª 
®¡®£ â¨« áì ¨ §­ ç¨â¥«ì­® ¡®«¥¥ á«®¦­ë¬¨ ¬®¤¥«ï¬¨, ç¥¬ ç¨á«®¢ ï á¨á-
â¥¬  ¨«¨ á ¬ë¥ à §­®®¡à §­ë¥ ¯® á¢®¥© ¯à¨à®¤¥, ­® ¢ £« ¢­®¬ £¥®¬¥â-
à¨ç¥áª¨¥ á¨áâ¥¬ë ®¡ê¥ªâ®¢. �®§¬®¦­® ­ ¨¡®«¥¥ §­ ç¨¬ë¬¨ ¤«ï ¯®á«¥-
¤ãîé¥£® à §¢¨â¨ï, ª ª á ¬®© ¬ â¥¬ â¨ª¨, â ª ¨ ¥ñ ¯à¨«®¦¥­¨© áâ «¨
ªàã¯­¥©è¨¥ ¤®áâ¨¦¥­¨ï  «£¥¡à ¨ç¥áª®© á¨¬¢®«¨ª¨, ¯®§¢®«¨¢è¨¥ ¢ ªà â-
ª®© ä®à¬¥ § ¯¨áë¢ âì á«®¦­ë¥ ãà ¢­¥­¨ï, ¨á¯®«ì§ãï ¯®­ïâ¨¥ ¯¥à¥¬¥­­®©
¨«¨ ­¥¨§¢¥áâ­®© ¢¥«¨ç¨­ë.

�à¨­æ¨¯¨ «ì­ë© ¤«ï ¢á¥£® ¡ã¤ãé¥£® à §¢¨â¨ï ç¥«®¢¥ç¥áâ¢  íâ ¯ áâ -
­®¢«¥­¨ï ¬ â¥¬ â¨ª¨ ª ª ­ ãª¨ á¢ï§ ­ á § à®¦¤¥­¨¥¬ ¨ à §¢¨â¨¥¬ ¬ â¥-
¬ â¨ç¥áª®£®  ­ «¨§ . �ñâª®¥ ®á®§­ ­¨¥ ¢á¥£® ¬­®£®®¡à §¨ï á ¬ëå à §­ëå
¯à¥¤¥«ì­ëå ¯¥à¥å®¤®¢, á®¢¥àè ¥¬ëå, ­ ¯à¨¬¥à, ¯à¨ ¯®¯ëâª å ä®à¬ã«¨-
à®¢ ­¨ï ¯®­ïâ¨ï áª®à®áâ¨ ¨«¨ ãáª®à¥­¨ï ¢ ä¨§¨ª¥ ¨«¨ ª á â¥«ì­®© ª £« ¤-
ª®© ªà¨¢®© ¢ £¥®¬¥âà¨¨ ¯®ª §ë¢ îâ äã­¤ ¬¥­â «ì­®áâì ¯®­ïâ¨ï ¯à¥¤¥« 
¢ ­ ãª¥ ¨ ¢®®¡é¥ ¢ á¨áâ¥¬¥ ®¡é¥ç¥«®¢¥ç¥áª¨å §­ ­¨©, ¨ ¯®¤çñàª¨¢ ¥â ¢ ¦-
­®áâì íâ®£® ¡ §®¢®£® ¯®­ïâ¨ï ¬ â¥¬ â¨ç¥áª®£®  ­ «¨§ . �¥ ¬¥­¥¥ äã­¤ -
¬¥­â «ì­®¥ §­ ç¥­¨¥ ¯à¨®¡à¥«® á® ¢à¥¬¥­¥¬ ¢®§­¨ªè¥¥ ¢ ¬ â¥¬ â¨ç¥áª®¬
 ­ «¨§¥ ¯®­ïâ¨¥ £« ¤ª®© ¨, ¢ ç áâ­®áâ¨, ­¥¯à¥àë¢­®© ªà¨¢®©.

�«¥¤ãîé¨© ¯à¨­æ¨¯¨ «ì­® ­®¢ë© íâ ¯ ®á¬ëá«¥­¨ï äã­¤ ¬¥­â «ì-
­®© à®«¨ ¬ â¥¬ â¨ç¥áª®£® ¬®¤¥«¨à®¢ ­¨ï ¯à®æ¥áá®¢, ¯à®â¥ª îé¨å
¢ ®ªàã¦ îé¥¬ ­ á ¬¨à¥, ¢®§­¨ª ¢ à¥§ã«ìâ â¥ ®á®§­ ­¨ï ¯®á«¥¤®¢ â¥«ï¬¨
âàã¤®¢ �á  ª  �ìîâ®­ , § «®¦¨¢è¥£® ¯à ªâ¨ç¥áª¨ á®¢à¥¬¥­­ë¥ ¯à¥¤áâ ¢-
«¥­¨ï ® ¤¨­ ¬¨ª¥ á ¬ëå à §­ëå ¬ â¥à¨ «ì­ëå ®¡ê¥ªâ®¢ ¢® ¢á¥«¥­­®©.
�¤­® ¨§ á ¬ëå ¢¥«¨ª¨å ¢ ¨áâ®à¨¨ ç¥«®¢¥ç¥áâ¢ , ­ ãç­®¥ ¤®áâ¨¦¥­¨¥ �ìî-
â®­  áâ «® ¢®§¬®¦­ë¬, ¨ ¡ë«® à¥ «¨§®¢ ­® ¨¬ ­  ¡ §¥ á®áâ ¢«¥­¨ï ¨ ¨á-
á«¥¤®¢ ­¨ï ¤¨ää¥à¥­æ¨ «ì­ëå ãà ¢­¥­¨© ¤¢¨¦¥­¨ï ä¨§¨ç¥áª¨å ¬®¤¥«¥©
à¥ «ì­ëå ¬ â¥à¨ «ì­ëå â¥« ¢ ¢¨¤¥ ¬ â¥à¨ «ì­ëå â®ç¥ª, ¨å ¢§ ¨¬®¤¥©áâ-
¢ãîé¨å á®¢®ªã¯­®áâ¥© ¨«¨ ¨¤¥ «ì­ëå ¬ â¥à¨ «ì­ëå â¥«.

�à¨­æ¨¯¨ «ì­® ¢ ¦­®, çâ® £¥­¨© �ìîâ®­  ¯®§¢®«¨« á®§¤ âì ¬ â¥¬ -
â¨ç¥áª¨¥ ¬®¤¥«¨ ­¥ â®«ìª® ¬¥å ­¨ç¥áª¨å ¯® á¢®¥© ¯à¨à®¤¥ ï¢«¥­¨© ¨
¯à®æ¥áá®¢, ­® ¨ ï¢«¥­¨© ®¯â¨ª¨,  ªãáâ¨ª¨, ¬¥å ­¨ª¨, ª ª á¥©ç á ¯à¨­ïâ®
¢ëà ¦ âìáï, á¯«®è­®© áà¥¤ë,   â ª¦¥ â¥®à¨¨ â¥¯«  ¨ ¬­®£¨å ¤àã£¨å ä¨-
§¨ç¥áª¨å ï¢«¥­¨©, § ­¨¬ ¢è¨å ã¬ë á ¬ëå ¯à®á¢¥éñ­­ëå «î¤¥© â®£® ¢à¥-
¬¥­¨.

� â¥¬ â¨ç¥áª¨¥ ­ ç «  ­ âãà «ì­®© ä¨«®á®ä¨¨ | £« ¢­ë© ­ ãç-
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­ë© âàã¤ �ìîâ®­ , ®¯ã¡«¨ª®¢ ­­ë© ¡®«¥¥ 320 «¥â â®¬ã ­ § ¤, ï¢¨«áï ­¥
â®«ìª® äã­¤ ¬¥­â «ì­®© ¯« âä®à¬®© ¤«ï ¯¥à¥®á¬ëá«¥­¨ï ª«îç¥¢ëå ¯®-
«®¦¥­¨© ¢á¥å ¥áâ¥áâ¢¥­­ëå ­ ãª, ­® ®¤­®¢à¥¬¥­­® ¨ íää¥ªâ¨¢­¥©è¨¬ ®àã-
¤¨¥¬ ¤«ï ¨å ¯®á«¥¤ãîé¥£® ¡ãà­®£® à §¢¨â¨ï.

�¤­ ª®, ¯®áâ¥¯¥­­® ãá«®¦­ïïáì ¨ ®¡®£ é ïáì § ¯ á ¬¨ ¢áñ ­®¢ëå ¨
­®¢ëå §­ ­¨©, ¢ ¯à®æ¥áá¥ á¢®¥£® à §¢¨â¨ï ¥áâ¥áâ¢¥­­ë¥ ­ ãª¨ áâ «¨ ¢áñ
¡®«ìè¥ ¨ ¡®«ìè¥ ®¡®á®¡«ïâìáï, à §¤¥«ïïáì ­  ¯®çâ¨ á ¬®áâ®ïâ¥«ì­ë¥ à §-
¤¥«ë, ¯®¤à §¤¥«ë ¨ â¥®à¨¨. �® ¯à¨ íâ®¬, çà¥§¢ëç ©­® ¢ ¦­® ¯®¤ç¥àª-
­ãâì, çâ® ¥¤¢  «¨ ­¥ ¥¤¨­áâ¢¥­­ë¬ ®¡é¨¬ ¤«ï ¢á¥å ¬¥â®¤®«®£¨ç¥áª¨¬
¨­áâàã¬¥­â®¬ ¯®§­ ­¨ï, ¯®«ãç¥­¨ï ¨ ®¯¨á ­¨ï ­®¢ëå ­ ãç­ëå ä ªâ®¢ ¨
§ ª®­®¢ ï¢«ï«¨áì ¬ â¥¬ â¨ç¥áª¨¥ ¬®¤¥«¨ ¨§ãç ¥¬ëå ä¨§¨ç¥áª¨å ¯à®-
æ¥áá®¢.

� ¬¥â¨¬, çâ® ¬ â¥¬ â¨ª  ¢® ¢á¥ ¢à¥¬¥­  á¢®¥£® áãé¥áâ¢®¢ ­¨ï,  ªæ¥­-
â¨àãï á¢®¥ ®á­®¢­®¥ ¢­¨¬ ­¨¥ ­  à §à ¡®âª¥ á¢®¨å ý¢­ãâà¥­­¨åþ ¯à®¡«¥¬
á ¬®© à §­®© áâ¥¯¥­¨  ¡áâà ªâ­®áâ¨, ¢á¥£¤  ¨ ­¥ ¬¥­¥¥  ªâ¨¢­ë¬ ®¡à -
§®¬ ãá¯¥è­® à¥è «  ¨ á ¬ë¥ à §­ë¥ ¯à¨ª« ¤­ë¥ ¯à®¡«¥¬ë. �à¨ç¥¬ ¤«ï
à¥è¥­¨ï íâ¨å, ¢à®¤¥ ¡ë ¯®¡®ç­ëå ¤«ï á ¬®© ¬ â¥¬ â¨ª¨ ¯à®¡«¥¬, ª ª ¯à -
¢¨«®, á®§¤ ¢ «¨áì ¯à¨­æ¨¯¨ «ì­® ­®¢ë¥ ¯®¤å®¤ë ¨ ¬¥â®¤ë, ¯à®¤¢¨£ îé¨¥
­  ­®¢ãî áâã¯¥­ì á®¢¥àè¥­áâ¢  ¢áî á®¢®ªã¯­®áâì §­ ­¨©, ¯®ç¥à¯­ãâëå ¨§
¢ëè¥ ã¯®¬ï­ãâ®© ª­¨£¨ �à¨à®¤ë. �à¨ íâ®¬ ¯à ªâ¨ç¥áª¨ ¢á¥£¤  ¢®§­¨-
ª îâ ­®¢ë¥ ¨«¨ á¥àìñ§­® ãâ®ç­ïîâáï ã¦¥ áãé¥áâ¢ãîé¨¥ ¬ â¥¬ â¨ç¥áª¨¥
¬®¤¥«¨ à áá¬ âà¨¢ ¥¬ëå ï¢«¥­¨© ¨«¨ ®¡ê¥ªâ®¢. � ª, ­ ¯à¨¬¥à, ¢ ¤ ¢­¨¥
¢à¥¬¥­  ¨¬¥­­® ¯à¨ ¯®¤®¡­ëå ®¡áâ®ïâ¥«ìáâ¢ å ¡ë«¨ ãáâ ­®¢«¥­ë ®¯â¨-
¬ «ì­ë¥ ä®à¬ë á®áã¤®¢, ¢¬¥é îé¨å ­ ¨¡®«ìè¥¥ ª®«¨ç¥áâ¢® ¦¨¤ª®áâ¨
¯à¨ ä¨ªá¨à®¢ ­­®© ¨å ¡®ª®¢®© ¯®¢¥àå­®áâ¨, ­¥¯®áà¥¤áâ¢¥­­® ¢«¨ïîé¥©
­  à áå®¤ ¬ â¥à¨ « , ¨¤ãé¥£® ­  ¯à®¨§¢®¤áâ¢® á®áã¤ . � ¨§ ¡®«¥¥ ¡«¨§ª¨å
­ ¬ ¯® ¢à¥¬¥­¨ ¤®áâ¨¦¥­¨©, ¯®«ãç¥­­ëå ­  ¯ãâ¨ ¨á¯®«ì§®¢ ­¨ï ¬ â¥¬ â¨-
ç¥áª¨å ¬®¤¥«¥© ¨ ¯à®áâ® ­¥¬ëá«¨¬ëå ¡¥§ â ª®£® ¨á¯®«ì§®¢ ­¨ï, ®â¬¥â¨¬
¬­®£®ç¨á«¥­­ë¥ ¯à®¡«¥¬ë, à¥èñ­­ë¥ ¯®á«¥¤®¢ â¥«ì­® ¯à¨ áâà®¨â¥«ìáâ¢¥
á ¬®«ñâ®¢ ¨ ª®à ¡«¥©, à¥ ªâ¨¢­ëå á ¬®«ñâ®¢, ª®á¬¨ç¥áª¨å ª®à ¡«¥©,  
â ª¦¥ ¯à¨ à¥è¥­¨¨ ¯à®¡«¥¬ ¡ ««¨áâ¨ª¨ ¨ ¬¨à­®£® ¨ ­¥ ¢¯®«­¥ ¬¨à­®£®
¨á¯®«ì§®¢ ­¨ï ï¤¥à­®© í­¥à£¨¨.

� ¬ë¬, ¯®¦ «ã©, ¢ ¦­ë¬ ¤«ï ¤ «ì­¥©è¨å áã¤¥¡ ¢á¥£® ç¥«®¢¥ç¥áâ¢ 
¤®áâ¨¦¥­¨¥¬ ¬ â¥¬ â¨ª®¢ ¯® à¥è¥­¨î ¯à¨ª« ¤­ëå ¯à®¡«¥¬ áâ «  à §à -
¡®âª , á®§¤ ­¨¥ ¨ § â¥¬ áâà¥¬¨â¥«ì­®¥ á®¢¥àè¥­áâ¢®¢ ­¨¥ ª®¬¯ìîâ¥à®¢
¨ â¥á­¥©è¨¬ ®¡à §®¬ á¢ï§ ­­ëå á ­¨¬¨ ¨ ­¥¢®§¬®¦­ëå ¡¥§ íâ®£® ¨­áâ-
àã¬¥­â  ¨­ä®à¬ æ¨®­­ëå â¥å­®«®£¨©, ¯®à®¤¨¢è¨å ¯à¨­æ¨¯¨ «ì­® ­®¢ë¥
æ¥«ë¥ á¥ªâ®àë ¬¨à®¢®© íª®­®¬¨ª¨.

� §¢ ­­ë¥ ¢ëè¥ ¤¥à§­®¢¥­­ë¥ ¤®áâ¨¦¥­¨ï ç¥«®¢¥ç¥áª®© ¬ëá«¨, ª ª
¢® ¢à¥¬ï æ¥¯­®© à¥ ªæ¨¨, ¢ ¯à®æ¥áá¥ ¨å ¯à ªâ¨ç¥áª®© à¥ «¨§ æ¨¨ ã¦¥
¢âï­ã«¨ ¨ ¯à®¤®«¦ îâ ¢âï£¨¢ âì ¢ à¥ «ì­ë© ­ ãç­ë©, â¥å­¨ç¥áª¨©, â¥å-
­®«®£¨ç¥áª¨© ¨ ¯à®áâ® ¡ëâ®¢®© ®¡¨å®¤ ¢áñ ­®¢ë¥ ¨ ­®¢ë¥ ¬ â¥¬ â¨ç¥áª¨¥
¬®¤¥«¨. �â¨ ¬®¤¥«¨ á ¬ë¬ áãé¥áâ¢¥­­ë¬ ®¡à §®¬ ­¥®¡å®¤¨¬ë ª ª ¯à¨
ª®¬¯ìîâ¥à­®¬ ¬®¤¥«¨à®¢ ­¨¨ á®¢à¥¬¥­­ëå â¥å­®«®£¨© ¨ â¥å­®«®£¨ç¥á-
ª¨å à¥è¥­¨©, â ª ¨ ¯à¨ ¨§ãç¥­¨¨ ¢«¨ï­¨ï à áá¬ âà¨¢ ¥¬ëå â¥å­®«®£¨© ¨
¨å ¯®á«¥¤áâ¢¨© ­  áä¥àã ®¡¨â ­¨ï ç¥«®¢¥ª , ®¡é¥áâ¢® ¨ �à¨à®¤ã ¢ æ¥«®¬.

�®§¢à é ïáì ­¥¯®áà¥¤áâ¢¥­­® ª â¥¬¥ ­ áâ®ïé¥© § ¬¥âª¨, ¬ë ¢¨¤¨¬,
çâ® ¢ á®¢à¥¬¥­­®¬ ®¡à §®¢ ­¨¨ ¨­¦¥­¥à®¢ ¯à®áâ® ­¥®¡å®¤¨¬® áãé¥áâ¢¥­-

90



­®¥ ãá¨«¥­¨¥ ¥£® á®áà¥¤®â®ç¥­­®áâ¨ ­  ¢á¥å ¢®§¬®¦­ëå  á¯¥ªâ å ¯à®¡«¥¬
¬ â¥¬ â¨ç¥áª®£® ¬®¤¥«¨à®¢ ­¨ï ¯à®æ¥áá®¢ ¨ ï¢«¥­¨©, ¯à®¨áå®¤ïé¨å ¢®-
ªàã£ ­ á ¢ â¥å­¨ª¥, íª®­®¬¨ª¥, ¯à¨à®¤¥ ¨ ®¡é¥áâ¢¥.

�ª¥¯â¨ª¨ £®¢®àïâ, çâ® ¬ â¥¬ â¨ª  ­ ãª  âàã¤­ ï, ¨ ¯à¨ íâ®¬ ¤ ¦¥
¯ëâ îâáï  ¯¥««¨à®¢ âì ª ­¥ª®â®à®©, á®¢¥àè¥­­® ­¥£®¤­®© áâ â¨áâ¨ª¥ ¯®-
«ãç ¥¬ëå ¥¦¥£®¤­® ¤¢®¥ª ¯® ¬ â¥¬ â¨ª¥. �à¨ íâ®¬ ®­¨ § ¡ë¢ îâ, çâ®
®æ¥­ª  ­¥ ¥áâì ¯à¨£®¢®à ® ­¥á¯®á®¡­®áâ¨ ®¢« ¤¥­¨ï ¯à¥¤¬¥â®¬,   â®«ìª®
¨­áâàã¬¥­â ¤«ï ¯®¤¤¥à¦ ­¨ï ¯®¤£®â®¢ª¨ ¨  ¬¡¨æ¨© á®¨áª â¥«ï ­  ¤®«¦-
­®¬ ãà®¢­¥. �à®¬¥ â®£®, ¤àã£ ï,   ¡ëâì ¬®¦¥â ¨ â  ¦¥ á ¬ ï £àã¯¯ 
á®¬­¥¢ îé¨åáï ¢ ­¥¯à¥å®¤ïé¨å æ¥­­®áâïå ¬ â¥¬ â¨ª¨, ­¥ ãáâ ñâ ­ ¯®¬¨-
­ âì, çâ® íâ  ­ ãª , ¢à®¤¥ ¡ë, ýáãè¨â ¬®§£¨ ¨ ã¡¨¢ ¥â ¤ãèãþ ¨ ¯à¨§ë¢ ¥â
ª ¯à ªâ¨ç¥áª¨ ­¥®£à ­¨ç¥­­®© £ã¬ ­¨â à¨§ æ¨¨ ®¡à §®¢ ­¨ï. �â¨ ¯à¨-
§ë¢ë £ã¡¨â¥«ì­ë ¤«ï ¡ã¤ãé¥£® ¨­ä®à¬ æ¨®­­®£® ¯® á¢®¥© áãâ¨ ¨ £ã¬ -
­¨áâ¨ç¥áª®£® ¯® ¢­ãâà¥­­¥¬ã ãáâà®©áâ¢ã ®¡é¥áâ¢  á â®çª¨ §à¥­¨ï «î¡®£®
¤®áâ â®ç­® à §­®áâ®à®­­¥ ¨ £«ã¡®ª® ®¡à §®¢ ­­®£® ç¥«®¢¥ª .

�ª § ­­ë¬ ­¥¤®¡à®¦¥« â¥«ï¬ è¨à®ª®£® ¨ £«ã¡®ª®£® ¯à¥¯®¤ ¢ ­¨ï ¬ -
â¥¬ â¨ª¨, á«¥¤ã¥â ­ ¯®¬­¨âì, çâ® ¯à ªâ¨ª®© ®¡ãç¥­¨ï ¨ ¨á¯®«ì§®¢ ­¨ï
¬ â¥¬ â¨ª¨ ®¤­®§­ ç­® ãáâ ­®¢«¥­®, çâ® ¯à ¢¨«ì­® ®à£ ­¨§®¢ ­­ë¥ § -
­ïâ¨ï ¬ â¥¬ â¨ª®© ­¨ç¥£® ®¡é¥£® ­¥ ¨¬¥îâ á ¯à¨¬¨â¨¢­®© §ã¡àñ¦ª®©
ä®à¬ã« ¨ § ãç¨¢ ­¨¥¬ ¤®ª § â¥«ìáâ¢. � ãª § ­­ë¥, ¢ ª®à­¥ ­¥¢¥à­ë¥
¯à¥¤áâ ¢«¥­¨ï áª¥¯â¨ª®¢ ¥áâì ­¨ çâ® ¨­®¥, ª ª £«ã¡®ª® § á¥¢è¨© ¢ á®§­ -
­¨¨ ­¥¤®áâ â®ç­® ¯®¤£®â®¢«¥­­ëå ¢ ®¡« áâ¨ ¬ â¥¬ â¨ª¨ «î¤¥© áâ¥à¥®â¨¯
¬ëè«¥­¨ï ® ­¥©. �®à¬¨à®¢ ­¨¥ ¯®¤®¡­®£® á¨­¤à®¬ , ª ª ¯à ¢¨«®, á¢ï-
§ ­® á â¥¬, çâ® ¯®¤®¡­ë¬ «î¤ï¬, ¢® ¢à¥¬ï ¯®«ãç¥­¨ï ®¡à §®¢ ­¨ï ¨«¨,
¯à®áâ®, ­  ¦¨§­¥­­®¬ ¯ãâ¨, á¨«ì­® ­¥ ¯®¢¥§«®. �¬ ­¥ ã¤ «®áì ®á®§­ âì ¨
§ ä¨ªá¨à®¢ âì ¢ á¢®¥¬ á®§­ ­¨¨ â®â § ¬¥ç â¥«ì­ë© ä ªâ, çâ® ­ áâ®ïé¨¥
§ ­ïâ¨ï ¬ â¥¬ â¨ª®© ­ ¬­®£® ¨­â¥à¥á­¥¥ á ¬®£® § å¢ âë¢ îé¥£® ¤¥â¥ª-
â¨¢ . �à¨ íâ®¬ ¯à¨ ¨å ­ ¤«¥¦ é¥© ®à£ ­¨§ æ¨¨, â ª¨¥ § ­ïâ¨ï á ¬ë¬
¡« £®â¢®à­ë¬ ®¡à §®¬ ¢®á¯¨âë¢ îâ ¨ à §¢¨¢ îâ «ãçè¨¥ ç¥«®¢¥ç¥áª¨¥
ª ç¥áâ¢ , áà¥¤¨ ª®â®àëå, ¯à¥¦¤¥ ¢á¥£®, á«¥¤ã¥â ®â¬¥â¨âì âàã¤®«î¡¨¥,  ª-
ªãà â­®áâì, ­ ¤ñ¦­®áâì, ­ áâ®©ç¨¢®áâì ¢ ¤®áâ¨¦¥­¨¨ ¯®áâ ¢«¥­­®© æ¥«¨,
á¬¥ª «ªã, £¨¡ª®áâì ¬ëè«¥­¨ï, ¨§®¡à¥â â¥«ì­®áâì ¨ ­ å®¤ç¨¢®áâì,   â ª¦¥
¯á¨å®«®£¨ç¥áªãî ãáâ®©ç¨¢®áâì.

�®à®è¨¥ â¢®àç¥áª¨¥ § ­ïâ¨ï ¬ â¥¬ â¨ª®© ¯®§¢®«ïîâ ¨á¯ëâ âì çã¢áâ-
¢® à ¤®áâ¨ ®â, ¯ãáª © ­¥¡®«ìè®£®, ­® á ¬®áâ®ïâ¥«ì­®£® ®âªàëâ¨ï ¨«¨, ¯®
ªà ©­¥© ¬¥à¥, ¯à¥®¤®«ñ­­®© âàã¤­®áâ¨. �®¢¬¥áâ­ë¥ § ­ïâ¨ï ¯à¨ãç îâ
ª ª®««¥ªâ¨¢¨§¬ã, ¢§ ¨¬®¯®¬®é¨ ¨ ª®¬ ­¤­®¬ã ¬ëè«¥­¨î, â ª ­¥®¡å®¤¨-
¬ëå ¢ ¯®¢á¥¤­¥¢­®© ¦¨§­¨ ¢® ¬­®£¨å ¯à®¡«¥¬­ëå á¨âã æ¨ïå.

�®«ìè®¥ ª®«¨ç¥áâ¢® ¢ ¦­¥©è¨å ¤«ï ¦¨§­¨ ç¥«®¢¥ç¥áª®© æ¨¢¨«¨§ -
æ¨¨  á¯¥ªâ®¢ ¯à¥¯®¤ ¢ ­¨ï ¬ â¥¬ â¨ª¨ ­¥®¤­®ªà â­® ®â¬¥ç «¨áì ¢ à -
¡®â å ¢¨¤­ëå ®â¥ç¥áâ¢¥­­ëå ¯¥¤ £®£®¢, áà¥¤¨ ª®â®àëå ®á®¡¥­­® ¯à¨ïâ­®
®â¬¥â¨âì ­ë­¥ §¤à ¢áâ¢ãîé¨å ¯ âà¨ àå®¢ ®¡ê¥¤¨­¥­¨ï ¬ â¥¬ â¨ç¥áª®£®
á®¤¥à¦ ­¨ï ®¡à §®¢ ­¨ï ¨ ¥£® £ã¬ ­¨áâ¨ç¥áª®£® ®ä®à¬«¥­¨ï  ª ¤¥¬¨ª 
�.�. �¨ª®«ìáª®£® ¨ ­ è¥£® î¡¨«ïà  ç«¥­ -ª®àà¥á¯®­¤¥­â  ��� �.�. �ã¤-
àï¢æ¥¢ .

�á¥ ¨§«®¦¥­­ë¥ ¢ëè¥,   â ª¦¥ ¬­®£¨¥ ¤àã£¨¥  à£ã¬¥­âë (­¥ ¢®è¥¤è¨¥
¢ ¤ ­­ãî § ¬¥âªã ¨§-§  ­¥¤®áâ âª  ¬¥áâ ) ® ¬®¤¥à­¨§ æ¨¨ ¬ â¥¬ â¨ç¥áª®©
¯®¤£®â®¢ª¨ ¨­¦¥­¥à®¢ (¯®á«¥ ¨å à¥ «¨§ æ¨¨!) ¯®§¢®«ïîâ ­ ¤¥ïâìáï, çâ®
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¬ë ¯®ª  ¥éñ ­¥ ¯®â¥àï«¨ ­ ¤¥¦¤ã ¢®©â¨ ¢ à §àï¤ ¤¥à¦ ¢,  ªâ¨¢­® ®á¢ -
¨¢ îé¨å ¬¥¦¤ã­ à®¤­ë© àë­®ª ¨­â¥««¥ªâã «ì­ëå ãá«ã£ ¨, ¢ ç áâ­®áâ¨,
àë­®ª ¨­ä®à¬ æ¨®­­ëå â¥å­®«®£¨©.

� ¯à®¨§®©¤ñâ íâ®, ¥á«¨ á«ãç¨âáï, ¢® ¬­®£®¬ ¡« £®¤ àï â®¬ã, çâ® ¬ë
â ª ¨ ­¥ ¯®â¥àï«¨ âã á ¬ãî ¬ â¥¬ â¨ªã, ª®â®àãî ã¦¥ ¯®çâ¨ ¡ë«¨ £®â®¢ë
¯®â¥àïâì, ¢¯à®ç¥¬, ¢¬¥áâ¥ á® ¢á¥¬ ®áâ «ì­ë¬ ®¡à §®¢ ­¨¥¬.

� â®«ìª® â¥¯¥àì áâ ­®¢¨âáï ïá­®, áª®«ì á¢®¥¢à¥¬¥­­ë¬ ®ª § «®áì ¯à®-
­¨§ ­­®¥ £«ã¡®ª®© âà¥¢®£®© ¯à¥¤ã¯à¥¦¤¥­¨¥ ® ¢®§¬®¦­®© ­¥¢®á¯®«­¨¬®©
¯®â¥à¥ à®áá¨©áª®© á¨áâ¥¬ë ®¡à §®¢ ­¨ï, á®áâ ¢¨¢è¥¥ ®á­®¢­®¥ á®¤¥à¦ ­¨¥
¨§¢¥áâ­®£® á¡®à­¨ª  à ¡®â ¯®¤ ®¡é¥© à¥¤ ªæ¨¥© à¥ªâ®à  ���,  ª ¤¥¬¨ª 
��� �.�. � ¤®¢­¨ç¥£® ý�¡à §®¢ ­¨¥, ª®â®à®¥ ¬ë ¬®¦¥¬ ¯®â¥àïâìþ, ¢ë-
è¥¤è¥£® ¢¯®«­¥ á¢®¥¢à¥¬¥­­® ¢ 2001 £®¤ã.

������������� ��������-��������������
��������� ��������������

�®ª®«®¢ �.�.
�à ¢®á« ¢­ë© �¢ïâ®-�¨å®­®¢áª¨© £ã¬ ­¨â à­ë© ã­¨¢¥àá¨â¥â

�«ï à¥è¥­¨ï á®¢à¥¬¥­­ëå ¯à®¡«¥¬ ­ ­®â¥å­®«®£¨© ¨ ®¡¥á¯¥ç¥­¨ï
¤ «ì­¥©è¥£® ¯à®£à¥áá   ¢â®à®¬ à §à ¡ âë¢ ¥âáï ¤¢ãåãà®¢­¥¢ ï ¬¥å ­¨ª®-
¬ â¥¬ â¨ç¥áª ï ª®­æ¥¯æ¨ï ­ ­®â¥å­®«®£¨©: á ¯à¨¬¥­¥­¨¥¬ âà ¤¨æ¨®­-
­®£® ¬ â¥¬ â¨ç¥áª®£®  ¯¯ à â  ­  ¯¥à¢®¬ ãà®¢­¥ ¨ ¥£® ¯à¨­æ¨¯¨ «ì-
­®¬ ãá®¢¥àè¥­áâ¢®¢ ­¨¨ ¤«ï à¥è¥­¨ï ¯à®¡«¥¬ ­ ­®â¥å­®«®£¨© ­  ¢â®à®¬
ãà®¢­¥.

� à ¬ª å ¯¥à¢®£® ãà®¢­ï ®­ ¨áá«¥¤®¢ « ¬¥â®¤®¬ ¬®«¥ªã«ïà­®© ¤¨­ -
¬¨ª¨ ¯à®æ¥áá ä®à¬¨à®¢ ­¨ï ­ ­®¯«¥­ª¨ ¬®­®¬®«¥ªã«ïà­®© â®«é¨­ë ­ 
¯«®áª®© ¯®¢¥àå­®áâ¨. �à¨ íâ®¬ ç¨á«¥­­ë¬ ¬¥â®¤®¬ à¥è «¨ á¨áâ¥¬ã ¤¨ä-
ä¥à¥­æ¨ «ì­ëå ãà ¢­¥­¨© ¤¢¨¦¥­¨ï ¯® ¯«®áª®© ¯®¢¥àå­®áâ¨ ®¤­® â®¬-
­ëå ¬®«¥ªã« á ª¢ §¨á«ãç ©­ë¬¨ ­ ç «ì­ë¬¨ ãá«®¢¨ï¬¨,   â ª¦¥ ¨¬ ¡ë«
¯à¥¤«®¦¥­ í­âà®¯¨©­ë© ªà¨â¥à¨© ®¡à §®¢ ­¨ï âà¥å¬¥à­ëå áâàãªâãà ¨§
ç áâ¨æ ­ ­®à §¬¥à®¢ ­  ®á­®¢¥ ¬¥â®¤®¢ áâ â¨áâ¨ç¥áª®© ¬¥å ­¨ª¨.

� §à ¡®â ­­ ï �®ª®«®¢ë¬ �.�. ¬¥â®¤®«®£¨ï 2-£® ãà®¢­ï ¬¥å ­¨ª®-
¬ â¥¬ â¨ç¥áª®© ª®­æ¥¯æ¨¨ ­ ­®â¥å­®«®£¨© ¡ §¨àã¥âáï ­  á¤¥« ­­ëå ¨¬
¬­®£®¬¥à­ëå ®¡®¡é¥­¨ïå ¨ áãé¥áâ¢¥­­ëå ¯®¯à ¢®ª ­  ¤¨áªà¥â­®áâì, ª ª
®æ¥­®ª �®«¬®£®à®¢ , â ª ¨ ­¥à ¢¥­áâ¢ �¥¡ëè¥¢áª®£® â¨¯ , ¨ ­ ©¤¥­­ëå
¨¬ ¨å  ­ «®£®¢ ¤«ï ¬®¬¥­â®¢ ®âà¨æ â¥«ì­ëå ¯®àï¤ª®¢. �®ª § ­­ë¥ ¯à¨
íâ®¬ ®¡®¡é¥­­ë¥ ç¥âëà¥ ­¥à ¢¥­áâ¢  ¬®£ãâ ¡ëâì ®¡ê¥¤¨­¥­ë ¢ ¤¢  ¤«ï
®âà¨æ â¥«ì­ëå ¨ ¯®«®¦¨â¥«ì­ëå §­ ç¥­¨© ¯®ª § â¥«ï áâ¥¯¥­¨ β, ¯¥à¢®¥
¨§ ª®â®àëå ¨¬¥¥â ¢¨¤

P{ξ ∈ A} >
E[|ϕ(ξ)|β ]−

[
sup

ω:ξ 6∈A
|ϕ(ξ)|

]β

[
sup
ω∈Ω

|ϕ(ξ)|
]β

−
[

sup
ω:ξ 6∈A

|ϕ(ξ)|
]β
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� ­­®¥ ­¥à ¢¥­áâ¢® ®¡« ¤ ¥â ¯ à ¤®ªá «ì­ë¬ á¢®©áâ¢®¬: ®­® á®åà ­ï-
¥âáï ¯à¨ § ¬¥­¥ ¢á¥å sup ­  inf, ­  ®á­®¢ ­¨¨ ª®â®à®£® «¥£ª® ¯®«ãç¨âì ¨§
­¥£® ¢â®à®¥ ®¡®¡é¥­­®¥ ¬­®£®¬¥à­®¥ ­¥à ¢¥­áâ¢®.

� «ì­¥©è¨©  ­ «¨§ ¢ëï¢¨« ¯à¨­æ¨¯¨ «ì­ë¥ ãâ®ç­¥­¨ï ®æ¥­®ª �®«¬®-
£®à®¢  ­  à §àë¢ äã­ªæ¨© ¨ ¤¨áªà¥â­®áâì ¨§¬¥­¥­¨© á«ãç ©­ëå ¢¥«¨ç¨­,
çâ® áãé¥áâ¢¥­­® ¤«ï ¨å ­ ­®â¥å­®«®£¨ç¥áª¨å ¯à¨«®¦¥­¨©.

� ¯®¬®éìî á¤¥« ­­ëå ®¡®¡é¥­¨©, ¯à¨­æ¨¯¨ «ì­ëå ãâ®ç­¥­¨© ¨ ¤®-
¯®«­¥­¨©, ª ª ®æ¥­®ª �®«¬®£®à®¢ , â ª ¨ ­¥à ¢¥­áâ¢ �¥¡ëè¥¢áª®£® â¨¯ 
ãáâ ­®¢«¥­ë ®¡é¨¥ á¢®©áâ¢  à §àë¢­ëå äã­ªæ¨© à á¯à¥¤¥«¥­¨ï ­ ­®ç á-
â¨æ, ¬ â¥¬ â¨ç¥áª¨å ®¦¨¤ ­¨© ¯¥à¥¬¥é¥­¨© ¨å á®¢®ªã¯­®áâ¥© ¨ à á¯à¥-
¤¥«¥­¨ï § àï¤®¢ ¨ í«¥ªâà®­­®© ¯«®â­®áâ¨ ¢ ­ ­®®¡ê¥ªâ å.

������ ������������ ����������
C ���������� �������� ��������������

�â¥¯ ­®¢ �.�.
�®áá¨©áª¨© ã­¨¢¥àá¨â¥â ¤àã¦¡ë ­ à®¤®¢

�®áª¢ 
e-mail: vstepanov@sci.pfu.edu.ru

�ãáâì 0 < p < ∞, ‖f‖p := (
∞∫
0

|f(x)|pdx)1/p. �«ï ä¨ªá¨à®¢ ­­®© ­¥®âà¨-

æ â¥«ì­®© ¨ ¯®çâ¨ ¢áî¤ã (¯.¢.) ª®­¥ç­®© ¨§¬¥à¨¬®© äã­ªæ¨¨ v ®¯à¥¤¥«¨¬
¢¥á®¢®¥ ¯à®áâà ­áâ¢® �¥¡¥£  Lp,v ª ª á®¢®ªã¯­®áâì ¢á¥å ¨§¬¥à¨¬ëå äã­ª-
æ¨© ­  R+ := [0,∞) â ª¨å, çâ® ‖f‖p,v := ‖fv‖p < ∞.

� à ¡®â¥ à áá¬ âà¨¢ îâáï ¨­â¥£à «ì­ë¥ ®¯¥à â®àë

Kf(x) =

b(x)∫

a(x)

k(x, y)f(y) dy,

¤¥©áâ¢ãîé¨¥ ¨§ Lp,v ¢ Lq,w. �á­®¢­®¥ ¢­¨¬ ­¨¥ ¬ë ã¤¥«ï¥¬ á«ãç î, ª®£¤ 
k(x, y) ≡ 1, ®¡®§­ ç ï

Hf(x) =

b(x)∫

a(x)

f(y) dy,

£¤¥ ­  £à ­¨ç­ë¥ äã­ªæ¨¨ ­ ª« ¤ë¢ îâáï á«¥¤ãîé¨¥ ãá«®¢¨ï:

(i) a(x) ¨ b(x) ­¥¯à¥àë¢­ë ¨ áâà®£® ¢®§à áâ îâ ­  R+;
(ii) a(x) < b(x) ¤«ï «î¡®£® x ∈ (0,∞), a(0) = b(0) = 0, a(∞) = b(∞) = ∞.

� â¥à¬¨­ å ï¤à  k(x, y) ¨ ¢¥á®¢ëå äã­ªæ¨© ¯à¨¢®¤ïâáï ªà¨â¥à¨¨ Lp,v−
−Lq,w ®£à ­¨ç¥­­®áâ¨ ¨ ª®¬¯ ªâ­®áâ¨ ®¯¥à â®à  K. �­ «®£¨ç­ë¥, ­® ¡®-
«¥¥ ¯à®§à ç­ë¥ ªà¨â¥à¨¨ ¤ ­ë ¤«ï ®¯¥à â®à  H. �à®¬¥ íâ®£® ¨§ãç îâáï
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®¯¥à â®àë £¥®¬¥âà¨ç¥áª®£® áà¥¤­¥£®

Gf(x) := exp


 1

b(x)− a(x)

b(x)∫

a(x)

log f(y) dy


 , f(y) > 0,

â¥á­® á¢ï§ ­­®£® á ®¯¥à â®à®¬ H.
� ¤®ª« ¤¥ ¤ ¥âáï ®¡§®à ®á­®¢­ëå à¥§ã«ìâ â®¢ ¯® ¤ ­­®© ¯à®¡«¥¬ â¨ª¥.

�¯¨á®ª «¨â¥à âãàë
1. �â¥¯ ­®¢ �.�., �è ª®¢  �.�. �¡ ¨­â¥£à «ì­ëå ®¯¥à â®à å á ¯¥à¥¬¥­­ë¬¨

¯à¥¤¥« ¬¨ ¨­â¥£à¨à®¢ ­¨ï // �àã¤ë ¬ â¥¬. ¨­-â  ¨¬. �.�. �â¥ª«®¢  { �. 232,
2001 { �.298{317.

2. �â¥¯ ­®¢ �.�., �è ª®¢  �.�. �¡ ®¯¥à â®à¥ £¥®¬¥âà¨ç¥áª®£® áà¥¤­¥£® á ¯¥à¥-
¬¥­­ë¬¨ ¯à¥¤¥« ¬¨ ¨­â¥£à¨à®¢ ­¨ï // �àã¤ë ¬ â¥¬. ¨­-â  ¨¬. �.�. �â¥ª«®¢ 
{ �. 260, 2008.

���������� � �� ������������ � �����, ����
� ������������

�¨å®¬¨à®¢ �.�.
���

�®áª¢ 
� «¥ªæ¨¨ ¡ã¤ãâ ®¡áã¦¤ âìáï ­¥ª®â®àë¥ ®¡é¨¥ ¯à®¡«¥¬ë, ª á îé¨¥áï

¬ â¥¬ â¨ª¨ ¨ ¬ â¥¬ â¨ç¥áª®£® ®¡à §®¢ ­¨ï.
�ë­¥ ­¥¢®§¬®¦­® ­¥ ãç¨âë¢ âì â¥ à ¤¨ª «ì­ë¥ ¯¥à¥¬¥­ë, çâ® ¯à®¨§®-

è«¨ §  ¯®á«¥¤­¨¥ ¤¢  ¤¥áïâ¨«¥â¨ï ¢ ­ è¥© áâà ­¥ ¨ ¢ ¬¨à¥. �§¬¥­¨« áì £®-
áã¤ àáâ¢¥­­ ï áâàãªâãà  ¢ ­ è¥© áâà ­¥. �  ¯®á«¥¤­¨¥ ¤¥áïâ¨«¥â¨ï ¨§¬¥-
­¨« áì ¬¥­â «ì­®áâì ¬®«®¤¥¦¨: ã¯ « ¯à¥áâ¨¦ ­ ãç­®£® â¢®àç¥áâ¢ , ®ç¥­ì
®á« ¡«¥­ ãà®¢¥­ì èª®«ì­®© ¯®¤£®â®¢ª¨ ¨ § ¨­â¥à¥á®¢ ­­®áâ¨ ¢ §­ ­¨ïå.
�à®¨§®è«  ¨­ä®à¬ æ¨®­­ ï à¥¢®«îæ¨ï, ¨ á ¬  ¬ â¥¬ â¨ª  ¯à¥â¥à¯¥« 
§­ ç¨â¥«ì­ë¥ ¨§¬¥­¥­¨ï ¯à¨®à¨â¥â®¢.

�ã¤¥â á¤¥« ­  ¯®¯ëâª  ¢ë¤¥«¨âì ­ ¨¡®«¥¥ áãé¥áâ¢¥­­®¥ ¨§ â®£®, çâ®
á«¥¤ã¥â ¢ª«îç âì ¢ ¬ â¥¬ â¨ç¥áª®¥ ®¡à §®¢ ­¨¥ ¢ èª®«¥, ¢ã§¥ ¨ ã­¨¢¥à-
á¨â¥â¥ ¨ ®¡áã¦¤¥­ë ¯à®¡«¥¬ë á ¬®© ®à£ ­¨§ æ¨¨ ¬ â¥¬ â¨ç¥áª®£® ®¡à -
§®¢ ­¨ï.
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�¥ªæ¨ï 1

ý������ �������
� ��������������

������������þ

GENERALIZED RIESZ POTENTIALS IN VARIABLE
EXPONENT LEBESGUE SPACES

Hajibayov M.G., Samko S.G.
Institute of Mathematics and Mechanics, Baku, Azerbaijan;

University of Algarve, Portugal
e-mail: hajibayovm@yahoo.com, ssamko@ualg.pt

By (X, %, µ) we denote a space with quasimetric % and positive Borel regular
measure µ. The measure µ is called doubling if

µB(x, 2r) 6 µB(x, r)
for every open ball B(x, r) = {y ∈ X : %(x, y) < r}, with C > 0 not depending
on x and r. The space X is called upper Ahlfors N -regular, N ∈ (0,∞), if
there exists a constant c > 0, not depending on x ∈ X and r > 0, such that

µB(x, r) 6 crN

A function Φ : X × [0,∞) → [0,+∞) is said to be an N -function, if

1. for every x ∈ X the function Φ(x, t) is convex, nondecreasing and con-
tinuous in t ∈ [0,∞),

2. Φ(x, 0) = 0, Φ(x, t) > 0 for every t > 0, and lim
t→∞

Φ (x, t) = ∞,
3. Φ(x, t) is a µ-measurable function of x for every t > 0.

The integral
MΦ(f) =

∫

X

Φ(x, |f(x)|)dµ(x)

is called the modular.
Let Φ be an N -function. The Orlicz{Musielak space LΦ(X) is de�ned as

the set of all real-valued µ-measurable and µ-almost everywhere �nite functions
f on X such that MΦ

(
f
λ

)
< ∞ for some λ > 0. This is a Banach space with

respect to the norm

‖f‖Φ = inf
{

λ > 0 : MΦ

(
f

λ

)
6 1

}
.
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In the case Φ(x, t) = tp(x), where p : X → [1, +∞) is a µ-measurable
function, we obtain the variable exponent Lebesgue space Lp(·)(X). We also
use the notation

‖f‖p(·) = inf



λ > 0 :

∫

X

( |f(x)|
λ

)p(x)

dµ(x) 6 1



 .

Theorem Let X be a bounded doubling metric measure space, upper
Ahlfors N -regular, d = diam X, let the exponent p(x) satisfy

1 < p− 6 p(x) 6 p+ < +∞
and the ýweak Lipschitzþ condition

|p (x)− p (y)| 6 C

− ln % (x, y)
, %(x, y) 6 1

2
.

Suppose a(r) is a non-negative continuous almost increasing function on [0, d],
d∫

0

a(t)
t

dt < ∞

and a(r)

rλ is almost decreasing on [0, d] for some 0 < λ <
N
p+

.
Then the generalized Riesz potential operator

Iaf (x) =
∫

X

a (% (x, y))
[% (x, y)]N

f(y)dµ(y)

is bounded from Lp(·)(X) into the Orlicz{Musielak space LΦ(X), where the
N -function is de�ned by its inverse (for every �xed x ∈ X)

Φ−1 (x, r) =

r∫

0

A
(
t−

1
N

)
t
− 1

p′(x) dt,

where

A (s) =





s∫
0

a(t)
t

dt, if s < d,
d∫
0

a(t)
t

dt, if s > d.
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ON SOME HILBERT COSINE FUNCTIONS

KANGNI Kinvi
UFR de Math�ematiques et Informatique, Universit�e de cocody

22 BP 1214 Abidjan. Rep. de Côte d'Ivoire
We consider the equation :

∫

K

Φ(xk.y) dk = Φ(x)Φ(y), x, y ∈ G (1)

in which a compact group K with normalized Haar measure dk acts on a
locally compact group G by automorphism. Let H be a Hilbert space, B(H)
the bounded linear operators on H. Any bounded solution of (1) is called
generalized cosine function. In this work we study some characterizations and
properties of these cosine functions defned on semi-simple Lie group. The
abelian case is developed by Henrik Stetkaer.

ON ONE IDENTITY IN THE CLASS OF ANALYTICAL
FUNCTIONS

Kiriyatzkii E.G.
Vilnius Gediminas Technical University
e-mail: eduard.kiriyatzkii@takas.lt

Let E be the unit disk |z| < 1. By Ã1 (E) we denote the class of analytical
in E functions f (z), f (0) = 0, f ′ (0) = 1, f ′ (z) 6= 0, ∀z ∈ E.

Theorem.

f (z) =
∞∑

k=1

akzk ∈ Ã1 (E), a1 = 1,

then

f (z; ζ) =
f

(
z + ζ
1 + ζ̄z

)
− f (ζ)

(
1− |ζ|2

)
f ′ (ζ)

=
∞∑

k=1

ak (ζ) zk ∈ Ã1 (E), a1 (ζ) ≡ 1,

and
(
1− |ζ|2

) n−1 f (n) (ζ)
n !f ′ (ζ)

=
n−1∑

k=0

Ck
n−1 an−k (ζ) ζ̄k, ∀ζ ∈ E, n = 1, 2, . . .
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Corollary 1. Let us denote by S class of univalent in E functions

f (z) =
∞∑

k=1

akzk, a1 = 1.

If f (z) ∈ S, then
∣∣f (n) (z)

∣∣
n!

6 n + |z|
(1− |z|)n+2 , ∀z ∈ E, n = 0, 1, 2, . . . (1)

Proof. Let f (z) ∈ S. It is known (see [1], [2])

|f (z)| 6 |z|
(1− |z|)2 ,

∣∣∣f ′ (z)
∣∣∣ 6 1 + |z|

(1− |z|)3 , |ak| 6 k, k = 1, 2, 3, . . .

If f (z) ∈ S, then f (z, ζ) ∈ S, ∀ζ ∈ E, therefore (see [2])
|an−k (ζ)| 6 n− k.

Hence
∣∣f (n) (ζ)

∣∣
n !

6 |f ′ (ζ)|(
1− |ζ|2

)n−1

n−1∑

k=0

Ck
n−1 · |an−k (ζ)| ·

∣∣ζ̄
∣∣k 6

6 1 + |ζ|(
1− |ζ|2

)n−1

(1− |ζ|)3
n−1∑

k=0

Ck
n−1 · (n− k) · ∣∣ζ̄∣∣k.

But
n−1∑

k=0

Ck
n−1 · (n− k) ·

∣∣ζ̄
∣∣k = (n + |ζ|) (1 + |ζ|)n−2

.

Hence ∣∣f (n) (ζ)
∣∣

n !
6 (1 + |ζ|) (n + |ζ|) (1 + |ζ|)n−2

(
1− |ζ|2

)
(1− |ζ|)3

=
n + |ζ|

(1− |ζ|)n+2 .

Remark. Estimates (1) got as well Landau (see [3]) and Aleksandrov (see
[4]) by another more complex method.

De�ne the n-th order divided di�erence

[f (z) ; z0, . . . , zn] =

1∫

0

t1∫

0

. . .

tn−1∫

0

f (n) (ξ) dt1 . . . dtn,

where z0, . . . , zn ∈ E and
ξ = z0 + t1 (z1 − z0) + . . . + tn (zn − zn−1) ,

0 6 t1 6 1, 0 6 t2 6 t1, . . . , 0 6 tn 6 tn−1.
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Corollary 2. Let f (z) ∈ S. Then

|[f (z) ; z0, . . . , zn]| 6
(
−1 +

n∑
m=0

1
1− |zm|

)
·

n∏
m=0

1
1− |zm|

∀z0, . . . , zn ∈ E, n = 0, 1, 2, . . . (2)

The equality in (2) holds if all the points z0, . . . , zn are situated on the radius
of the disk E, inclined to the real axis at an angle α and the function f (z) is
the shape

fα (z) =
z

(1− e−iαz)2
∈ S, 0 6 α 6 2π.

Proof. Let
|z| = r, |z0| = r0, . . . , |zn| = rn, ρ = r0 + t1 (r1 − r0) + . . . + tn (rn − rn−1) .

Then

|ξ| 6 ρ < 1, f
(n)
0 (ρ) =

n ! (n + ρ)
(1− ρ)n+2

and

|[f (z) ; z0, . . . , zn]| 6
1∫

0

t1∫

0

. . .

tn−1∫

0

∣∣∣f (n) (ξ)
∣∣∣dt1 . . . dtn 6

6
1∫

0

t1∫

0

. . .

tn−1∫

0

f
(n)
0 (ρ) dt1 . . . dtn = [f0 (r) ; r0, . . . , rn] =

=

(
−1 +

n∑
m=0

1
1− rm

)
·

n∏
m=0

1
1− rm

=

(
−1 +

n∑
m=0

1
1− |zm|

)
·

n∏
m=0

1
1− |zm| .

Moreover
[
fα (z) ; r0e

i α, . . . , rnei α
]

= e−i (n−1)α

(
−1 +

n∑
m=0

1
1− rm

)
·

n∏
m=0

1
1− rm

.

Let K̃n (E) denote the class of functions F (z) introduced by the author, for
which the n-th order divided di�erence [F (z) ; z0, . . . , zn] 6= 0, ∀z0, . . . , zn ∈ E.
When n = 1 we have a class K̃1 (E) of univalent functions in E.

Hypothesis. (E.G. Kiriyatzkii). Let n > 1 and

F (z) = zn +
∞∑

k=2

ak,nzn+ki1K̃n (E) .

Then

|ak,n| 6 n + 2k − 1
n + 1

, k = 2, 3, 4, . . .
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If

Φ(z) = zn +
∞∑

k=2

n + 2k − 1
n + 1

zn+k−1,

then Φ (z) ∈ K̃n (E).
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ABOUT BOUNDEDNESS OF MAXIMAL OPERATORS
ON THE LAGUERRE HYPERGROUP

FROM L1

(
1 + ln+ L1

)
TO L1

Omarova M.N.
Baku State University, Azerbaijan

e-mail: mehriban omarova@yahoo.com

Let K = [0,∞[×R equipped with the measure dmα(x, t) = x2α+1dxdt
πΓ(α + 1)

, α >
> 0, |(x, t)|K = (x2 + |t|)1/2 is the norm of (x, t) ∈ K, Br = {(x, t) ∈ K:
|(x, t)|K < r} and by Lp(K) = Lp(K; dmα), 1 6 p 6 ∞, we denote the
Lebesgue spaces endowed with the �nite norms

‖f‖Lp(K) =




∫

K

|f(x, t)|pdmα(x, t)




1/p

, 1 6 p < ∞.

‖f‖L∞(K) = ess sup
(x, t)∈K

|f(x, t)|.

For (x, t) ∈ K, the generalized translation operators T
(α)
(x, t) on the Laguerre

hypergroup are de�ned by (see [1, 2])

T
(α)
(x, t)f(y, s) =





1
2π

2π∫
0

f (((x, t), (y, s))θ, 1) dθ, if α = 0,

α
π

1∫
0

(
2π∫
0

f (((x, t), (y, s))θ, r) dθ

)
if α > 0 ,
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where ((x, t), (y, s))θ, r = (
(
x2 + y2 + 2xyr cos θ

)1/2
, t + s + xyr sin θ).

The Hardy{Littlewood maximal function is de�ned by (see [1])

Mf(x, t) = sup
r>0

1
mαBr

∫

Br

T
(α)
(x, t)|f(y, s)| dmα(y, s).

The following theorem is our main result in which we proof the boundedness
of the of the maximal operator on the Laguerre hypergroup from the spaces
L1

(
1 + ln+ L1

)
to the spaces L1 (K)

Theorem 1. For any r > 0, and any measurable on K function f for
which supp f ⊂ Br the following inequality holds:

‖Mf‖L1(Br) 6 C

∫

Br

|f (x, t)| (1 + ln+ |f (x, t)|)dmα (x, t) + mα (Br) ,

where C > 0 is independent of f .
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ON THE BOUNDEDNESS OF A CLASS OF INTEGRAL
OPERATORS

Rautian N.A.
Plekhanov Russian Academy of Economics

Moscow, Stremyanny per. 36
Phone: +7(495)2370530, e-mail: nrautian@mail.ru

Let 0 < p < ∞, f ∈ Lp(R+). We consider the operator of the form

Rf(x) = v(x)

x∫

0

u(y)k(x, y)f(y)dy,

where u, v ∈ L1
loc(R+), u(x) > 0, v(x) > 0, the kernel k satis�es the following

conditions:
a) k(x, y) > 0, for all y < x, x, y ∈ (0,∞),
b) k(x1, y) ¿ k(x2, y) for x2 < x1, c) k(x, y1) ¿ k(x, y2) for y1 < y2.
The conditions a) and b) opposite to the Oinarov condition (see, for instance

[1]).
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Let 1 < p, q < ∞, 1/p + 1/p′ = 1, 1/q + 1/q′ = 1. Denote

A0 = sup
y>0




y∫

0

up′(x)dx




1/p′ 


∞∫

y

kq(x, y)vq(x)dx




1/q

.

Let 1 < q < p < ∞, 1/s = 1/q − 1/p. Denote

B0 =




∞∫

0







y∫

0

up′(x)dx




1/q′ 


∞∫

y

kq(x, y)vq(x)dx




1/q



s

up′(y)dy




1/s

.

The following result gives the su�cient conditions of Lp − Lq boundedness
for R.

Theorem 1. a) If 1 < p 6 q < ∞ and A0 < ∞, then ‖R‖Lp→Lq ¿ A0;
b)If 1 < q < p < ∞ and B0 < ∞, then ‖R‖Lp→Lq ¿ B0.
Remark. Let k(x, y) = (x−y)α−1, where 1/q′ < α < 1, then the Theorem

1. gives us the su�cient conditions of boundedness for the Riemann{Liouville
fractional operator (cf. [2]):

Rαf(x) = v(x)

x∫

0

u(y)f(y)
(x− y)1−α

dy.

Denote

Ã0 = sup
y>0




y∫

0

up′(x)dx




1/p′ 


∞∫

y

vq(x)
x(1−α)q

dx




1/q

,

B̃0 =




∞∫

0







y∫

0

up′(x)dx




1/q′ 


∞∫

y

vq(x)
x(1−α)q

dx




1/q



s

up′(y)dy




1/s

.

The necessary conditions of boundedness for the operator Rα : Lp → Lq are
provided by the following statement.

Theorem 2. Let Rα : Lp(R+) → Lq(R+) is bounded and 1/q′ < α < 1.
a) If 1 < p 6 q < ∞, then ‖Rα‖Lp→Lq À Ã0;
b) If 1 < q < p < ∞, then ‖Rα‖Lp→Lq À B̃0.
The following natural corollary gives us the criterion of boundedness for the

operator Rα : Lp → Lq. Denote

Ik(y) =

∞∫

y

vq(x)
(x− ky)(1−α)q

dx, Jk(y) =

y∫

0

up′(x)
(y − kx)(1−α)p′ dx.

Corollary. Let 1/q′ < α < 1.
a) If 1 < p 6 q < ∞ and I0(y) ≈ I1(y) < ∞ or J0(y) ≈ J1(y) < ∞ for

y ∈ (0,∞), then Rα : Lp(R+) → Lq(R+) is bounded if and only if Ã0 < ∞.
Moreover, ‖Rα‖Lp→Lq ≈ Ã0;
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b) If 1 < q < p < ∞ and I0(y) ≈ I1(y) < ∞, then Rα : Lp(R+) → Lq(R+)
is bounded if and only if B̃0 < ∞. Moreover, ‖Rα‖Lp→Lq ≈ B̃0.

Remark. There exist analogous statements for the dual operators R∗,
R∗α : Lq′ → Lp′ .
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EQUIVALENT QUASI-NORMS INVOLVING DIFFERENCES
AND MODULI OF CONTINUITY

Senouci Kader∗

Ibn-Khaldoun University
Tiaret, Algeria, Cite 50, logts Universitaire

Phone: 213-46423417, e-mail: Kamer102000@yahoo.fr
De�nition. Let λ > 0, σ ∈ N, σ > λ, 0 < π, θ 6 ∞. A function φ belongs

to the Nikols'kii{Besov space Bl
P,θ(Rn) if φ is measurable on Rn and

‖f‖Bl
P,θ(Rn) = ‖f‖LP (Rn) +




∫

Rn

(‖∆σ
hf‖LP (Rn)

|h|l
)θ

dh

|h|n




1/θ

< ∞,

Where ∆σ
hf is the di�erence of the function f of order σ with step h ∈ Rn.

Moreover, f ∈ B̃l
p,θ (Rn) if f is measurable on Rn and

‖f‖ eBl
P,θ

(Rn) = ‖f‖LP (Rn) +




∞∫

0

(
ωσ(δ, f)p

δl

)θ
dδ

δ




1/θ

< ∞,

Where ωσ (δ, f)P is the Lp modulus of continuity of function f of order σ.
Theorem. Let l > 0, σ ∈ N , 0 < p, θ 6 ∞.

1. The quasi-norms ‖·‖BL
P,θ(Rn) corresponding to di�erent σ > l are equivalent.

2. Bl
P,θ(Rn) = B̃l

p,θ(Rn) and the quasi-norms ‖ · ‖Bl
P,θ(Rn) and ‖ · ‖ eBl

p,θ
(Rn)

with σ > l are equivalent.
3. The quasi-norms ‖·‖ eBl

p,θ
(Rn) corresponding to di�erent σ > l are equivalent.

∗Joint work with V.Burenkov and T.Tararykova.
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Note that statement 3 follows by statements 1 and 2.
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HAUSDORFF SPECTRA AND LIMITS IN FUNCTIONAL
ANALYSIS

Smirnov E.I.
Pedagogocal University, Department of Mathematics

Russia, 150000 Yaroslavl, Respublikanskaya, 108
e-mail: smirn@yspu.yar.ru

The study which was carried out in [1{2] of the derivatives of the projective
limit functor acting from the category of countable inverse spectra with values
in the category of locally convex spaces made it possible to resolve universally
homomorphism questions about a given mapping in terms of the exactness
of a certain complex in the abelian category of vector spaces. Later in [3] a
broad generalization of the concepts of direct and inverse spectra of objects of
an additive semiabelian category G (in the sense V.P. Palamodov) was intro-
duced: the concept of a Hausdor� spectrum, analogous to the δs-operation in
descriptive set theory. This idea is characteristic even for algebraic topology,
general algebra, category theory and the theory of generalized functions. The
construction of Hausdor� spectra X = {Xs, F , hs′s} is achieved by succes-
sive standard extension of a small category of indices Ω. The category H of
Hausdor� spectra turns out to be additive and semiabelian under a suitable
de�nition of spectral mapping. In particular, H contains V.P. Palamodov's
category of countable inverse spectra with values in the category TLG of lo-
cally convex spaces [1]. The H-limit of a Hausdor� spectrum in the category
TLG generalizes the concepts of projective and inductive limits and is de�ned
by the action of the functor Haus: H → TLC. The class of H-spaces is de�ned
by the action of the functor Haus on the countable Hausdor� spectra over the
category of Banach spaces; the closed graph theorem holds for its objects [8]
and it contains the category of Fr�echet spaces and the categories of spaces due
to De Wilde [7], D.A. Rajkov [5] and Smirnov [8]. The H-limit of a Hausdor�
spectrum of H-spaces is an H-space [3]. It is shown in the present paper that
in the category there are many injective objects and the right derivatives Hausi

(i = 1, 2, . . . ) are de�ned, while the ýalgebraicþ functor Haus:H (L) → L over
the abelian category L of vector spaces (over R or C) has injective type, that
is if

0 → X → Y → Z
is an exact sequence of mappings of Hausdor� spectra with values in L, then
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the limit sequence
0 → Haus(X ) → Haus(Y ) → Haus(Z )

is exact or acyclic in the terminology of V.P. Palamodov [2]. In particular,
regularity of the Hausdor� spectrum X of the nonseparated parts of Y guar-
antees the exactness of the functor Haus:H (TLC) → TLC and the condition
of vanishing at zero: Haus1(X ) = 0. The classical results of Malgrange and
Ehrenpreis on the solvability of the unhomogeneous equation p(D)D′ = D′,
where p(D) is a linear di�erential operator with constant coe�cients in Rn and
D′ = D′(S) is the space of generalized functions on a convex domain S ⊂ Rn,
can be extended to the case of sets S which are not necessarily open or closed.
The space of test functions on such sets S ⊂ Rn is an H-space (generally
nonmetrizable), that is

D(S) =
⋃

F∈F

⋂

s∈F

D(Ts), (1)

where { ⋂
s∈F

Ts}F∈F forms a fundamental system of bicompact subsets of S

and D(Ts) is the Fr�echet space of test functions with supports in the closed
sets Ts ⊂ Rn, where S =

⋃
F∈F

⋂
s∈F

Ts. By means of homological methods a

criterion is established for vanishing at zero, Haus1(X ) = 0, for the functor
Haus of a Hausdor� limit associated with the representation (1), where X is
the Hausdor� spectrum of the kernels of the operators p(D): D′(Ts) → D′(Ts)
(s ∈ |F |). The condition Haus1(X ) = 0 is equivalent to the condition that the
operator p(D): D′(S) → D′(S) is an epimorphism.

References
1. Palamodov V.P. Functor of projective limit in the category of topological linear

spaces. Math. Collect., V.75. N4 (1968), P.567{603.
2. Palamodov V.P. Homological methods in the theory of locally convex spaces. UMN.,

V.26. N1(1971), P.3{65.
3. Smirnov E.I. Hausdor� spectra in functional analysis. Springer{Verlag, London,

2002. 209p.
4. Zabreiko P.P., Smirnov E.I. On the closed graph theorem. Siberian Math. J., V.18.

N.2 (1977), P.305{316.
5. Rajkov D.A. On the closed graph theorem for topological linear spaces. Siberian

Math. J., V.7. N2 (1966), P.353{372.
6. Smirnov E.I. On continuity of semiadditive functional. Math. Notes., 1976. V.19.

N4 (1976), P.541{548.
7. Wilde M. Reseaus 1966dans les espaces lineaires a seminormes. Mem. Soc. Roi. Sci.

Liege., V.19. N4 (1969), P.1{104.
8. Smirnov E.I. Hausdor� spectra and the closed graph theorem // Pitman Research

Notes in Mathematics Series, Longman, England, 1994. P.37{50.

105



�� ���������� ����������� ����� � ������
������������ �������� �����������

���������� ����������� ������

�¡¤ã«« ¥¢ �.�., �¥à¨¬®¢ �.�.
��� ��� �§¥à¡ ©¤¦ ­ , � ª¨­áª¨© �®á.�­¨¢.

�ãáâì Rm
k,+ = {x = (x1, . . . , xm) ⊂ Rm : x1 > 0, . . . , xk > 0}. Ωp,α ª« áá

äã­ªæ¨© ω : (0,∞) → (0,∞) â ª¨å, çâ® ω ¢®§à áâ ¥â, t−
α
p +εω (t) ã¡ë¢ ¥â

¤«ï ­¥ª®â®à®£® ε > 0 ¨ ω (t) t−1 ¨­â¥£à¨àã¥¬  ¢ ®ªà¥áâ­®áâ¨ ­ã«ï.
� áá¬®âà¨¬ ®¡®¡é¥­­ë© ¯®â¥­æ¨ « �¨áá 

(Iω
Bu) (x) =

∫

Rm
k,+

f (y)T y
k

(
ω (x)

|x|m+2|ν|

)
dµ (y), x ∈ Rm

k,+,

¨ ®¡®¡é¥­­ãî ¤à®¡­®-¬ ªá¨¬ «ì­ãî äã­ªæ¨î

Mω
B (f (x)) = sup

ε>0

ω (|B (0, ε)|)
|B (0, ε)|

∫

B (0,ε)

T yf (x) dµ (y)

£¤¥

(T y
k u)(x) = Cν

π∫

0

. . .

π∫

0

u
(√

x2
1 − 2x1y1 cosα1 + y2

1 , . . . ,

. . . ,
√

x2
k − 2xkyk cosαk + y2

k, xk+1 − yk+1, . . . , xm − ym

)
×

× sin2ν1−1 α1 . . . sin2ν1−1 αk dα1 . . . dαk

¥áâì ®¡®¡é¥­­ë© á¤¢¨£ [1],  áá®æ¨¨à®¢ ­­ë© á ¤¨ää¥à¥­æ¨ «ì­ë¬ ®¯¥à -
â®à®¬ � ¯« á {�¥áá¥«ï:

∆B =
m∑

i=1

∂2

∂x2
i

+
k∑

i=1

2νi

xi

∂

∂xi
,

ν1 > 0, . . . , νk > 0, |ν| = ν1 + . . . + νk, dµ (y) = y2ν1
1 . . . y2νk

k dy,

B (0, ε) =
{
y ∈ Rm

k,+ : |y| < ε
}
,

|B (0, ε)| =
∫

B(0,ε)

dµ(y).Lp
ν

(
Rm

k,+

)
=
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=





f | ¨§¬. : ‖f‖Lp
ν

=
∫

Rm
k,+

|f (y)|pdµ (y) < +∞





,

LΦ
ν (Rm

k,+) =





f | ¨§¬. : ‖Φ‖LΦ
ν

= inf





λ > 0,

∫

Rm
k,+

Φ
( |f(x)|

λ

)
dµ(y) < ∞









| ¯à®áâà ­áâ¢® �à«¨ç  ¯®à®¦¤¥­­®¥ N -äã­ªæ¨¥© Φ.
�¥®à¥¬ . �ãáâì 1 6 p < ∞, ω ∈ Ωp,(m+2ν). �®£¤ 

 ) ¤«ï ª ¦¤®© f ∈ Lp
ν

(
Rm

k,+

)
¨­â¥£à « Iω

Bf áå®¤¨âáï  ¡á®«îâ­® ¤«ï ¯®çâ¨
¢á¥å x ∈ Rm

k,+.
¡) áãé¥áâ¢ã¥â N -äã­ªæ¨ï Φ â ª ï, çâ®

c−1Φ−1
(
r−(m+2|ν|)

)
6 r−

m+2|ν|
p

r∫

0

ω (t) t−1dt 6 cΦ−1
(
r−(m+2|ν|)

)
, r > 0.

£¤¥ c ­¥ § ¢¨á¨â ®â r, ¨
¡1) ¯à¨ p > 1 áãé¥áâ¢ã¥â c > 0 â ª®¥, çâ®

‖Iω
Bf‖LΦ

ν (Rm
k,+) 6 c‖f‖Lp

ν
, f ∈ Lp

ν

¡2) áãé¥áâ¢ã¥â c > 0 â ª®¥, çâ® ¤«ï «î¡®© äã­ªæ¨¨ f ∈ L1
ν

∫

{x:|Iω
Bf(x)|>2β}

dµ (x) 6
{

Φ

[(
c

β
‖f‖L1

ν

)−1
]}−1

, β > 0.

�â  â¥®à¥¬  á¯à ¢¥¤«¨¢  â ª¦¥ ¨ ¤«ï Mω
B .

�®£¤  ω (t) = tα, 0 < α < m + 2|ν| ¯®«ãç ¥¬ à¥§ã«ìâ âë à ¡®âë [2].

�¯¨á®ª «¨â¥à âãàë
1. �¥¢¨â ­ �.�. //�á¯¥å¨ ¬ â¥¬. ­ ãª, 6,ü 2 (1951), { á.102{143.
2. � à å ­®¢  �.�. Proc. of IMM of Azerbaijan AS, V.XV (XXIII), p.52{61.
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� ������� ���������

�­â®­¥¢¨ç �.�., �®¬ ­çãª �.�.
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�ãáâì L | í««¨¯â¨ç¥áª¨© á ¬®á®¯àï¦¥­­ë© ¤¨ää¥à¥­æ¨ «ì­ë© ®¯¥-
à â®à ¯®àï¤ª  m ¢ ¯à®áâà ­áâ¢¥ L2(Rd). �¨ää¥à¥­æ¨ «ì­®¥ ¢ëà ¦¥­¨¥ á
®¡®¡é¥­­ë¬ ª®íää¨æ¨¥­â®¬ ¢¨¤ 

Lu + aδu, u ∈ L2(Rd), (1)
£¤¥ δ ¥áâì ®¡®¡é¥­­ ï äã­ªæ¨ï �¨à ª , a | ­¥ª®â®à ï ¢¥«¨ç¨­ , ­ §ë-
¢ ¥¬ ï ª®­áâ ­â®© á¢ï§¨, ï¢«ï¥âáï ä®à¬ «ì­ë¬ ¨ ­¥ § ¤ ¥â ®¯¥à â®à ¢
¯à®áâà ­áâ¢¥ L2(Rd), ¯®áª®«ìªã ­¥ ®¯à¥¤¥«¥­® ¯à®¨§¢¥¤¥­¨¥ δu.

� ¨¡®«¥¥ ç áâ® ¢áâà¥ç îé¨©áï ¯à¨¬¥à | á¨¬¢®«¨ç¥áª®¥ ¢ëà ¦¥­¨¥
∆u + aδu, (2)

£¤¥ ∆ | ®¯¥à â®à � ¯« á .
�.�. �¥à¥§¨­ë¬ ¨ �.�. � ¤¤¥¢ë¬ ¢ [1] ¡ë«® ¯®ª § ­®, çâ® ¯à¨ d = 3

¢ëà ¦¥­¨î (2) ¥áâ¥áâ¢¥­­® á®®â¢¥âáâ¢ã¥â æ¥«®¥ á¥¬¥©áâ¢® ¤®¯ãáâ¨¬ëå á -
¬®á®¯àï¦¥­­ëå ®¯¥à â®à®¢ ¢ ¯à®áâà ­áâ¢¥ L2(Rd). �å à ááã¦¤¥­¨ï ¯¥à¥-
­®áïâáï ­  ®¡éãî á¨âã æ¨î ¨ § ª«îç îâáï ¢ á«¥¤ãîé¥¬.

�  ®¡« áâ¨ ®¯à¥¤¥«¥­¨ï, á®áâ®ïé¥© ¨§ £« ¤ª¨å äã­ªæ¨©, ®¡à é î-
é¨åáï ¢ ­ã«ì ¢ ®ªà¥áâ­®áâ¨ â®çª¨ 0, ¢ëà ¦¥­¨¥ (1) § ¤ ¥â á¨¬¬¥âà¨ç¥á-
ª¨© ®¯¥à â®à A0, ï¢«ïîé¨©áï áã¦¥­¨¥¬ ®¯¥à â®à  L. �®¯ãáâ¨¬ë¬ ®¯¥-
à â®à®¬ ¬®¦¥â ¡ëâì «î¡®¥ á ¬®á®¯àï¦¥­­®¥ à áè¨à¥­¨¥ ®¯¥à â®à  A0.
� ç áâ­®áâ¨, ®¤­¨¬ ¨§ á ¬®á®¯àï¦¥­­ëå à áè¨à¥­¨© ï¢«ï¥âáï ¨áå®¤­ë©
®¯¥à â®à L, â ª®¥ à áè¨à¥­¨¥ ¡ã¤¥¬ ­ §ë¢ âì âà¨¢¨ «ì­ë¬.

�ëà ¦¥­¨¥ ¢¨¤  (1) ¢®§­¨ª ¥â ¢ § ¤ ç¥ ® â®ç¥ç­®¬ ¢§ ¨¬®¤¥©áâ¢¨¨. �
¯à¨«®¦¥­¨ïå ®¯¥à â®à L ®¯¨áë¢ ¥â á¢®©áâ¢  ­¥ª®â®à®© á¨áâ¥¬ë ç áâ¨æ,
  ¥£® ¢®§¬ãé¥­¨¥ | ®¡ëç­® íâ® ®¯¥à â®à ¢¨¤  Lu + q(x)u | ®¯¨áë¢ ¥â
á¢®©áâ¢  íâ®© á¨áâ¥¬ë ¯à¨ ¤¥©áâ¢¨¨ ¤®¯®«­¨â¥«ì­ëå ¢­¥è­¨å á¨«, ¤«ï ª®-
â®àëå äã­ªæ¨ï q ï¢«ï¥âáï ¯®â¥­æ¨ «®¬. � â®ç¥ç­®¬ ¢§ ¨¬®¤¥©áâ¢¨¨ £®-
¢®àïâ ¢ á¨âã æ¨¨, ª®£¤  ¢­¥è­¨¥ á¨«ë ¤¥©áâ¢ãîâ â®«ìª® ­  ¬ «®¬ à ááâ®-
ï­¨¨ ®â ¨áâ®ç­¨ª , à á¯®«®¦¥­­®£® ¢ § ¤ ­­®© â®çª¥, ­ ¯à¨¬¥à, ¢ â®çª¥
0. �®£¤  á®®â¢¥âáâ¢ãîé¨¥ ¯®â¥­æ¨ «ë á®áà¥¤®â®ç¥­ë ¢ ¬ «®© ®ªà¥áâ­®áâ¨
­ã«ï.

�¡®§­ ç¨¢ ç¥à¥§ ε â¨¯¨ç­ë© à §¬¥à ãª § ­­®© ¬ «®© ®ªà¥áâ­®áâ¨, ¯®-
«ãç îâ ­¥ª®â®à®¥ á¥¬¥©áâ¢® ¢®§¬ãé¥­­ëå ®¯¥à â®à®¢ Lε, § ¢¨áïé¥¥ ®â
¬ «®£® ¯ à ¬¥âà  ε 6= 0.
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� ¤ ç  § ª«îç ¥âáï ¢ ­ å®¦¤¥­¨¨ ¯à¥¤¥«  á¥¬¥©áâ¢  ®¯¥à â®à®¢ Lε

¯à¨ ε → 0, â.¥. ®¯¨á ­¨¨ ¯®¢¥¤¥­¨ï ®¯¥à â®à®¢ Lε ¯à¨ áâï£¨¢ ­¨¨ ¬ «®©
®ªà¥áâ­®áâ¨ ¢ â®çªã.

� ®¡ëç­®¬ á¬ëá«¥ ¯à¥¤¥« á¥¬¥©áâ¢  Lε ­¥ áãé¥áâ¢ã¥â,   ä®à¬ «ì­ë©
¯¥à¥å®¤ ª ¯à¥¤¥«ã ¯à¨ ε → 0 ¯à¨¢®¤¨â ª ¢ëà ¦¥­¨î ¢¨¤  (1), ª®â®à®¬ã
¬®¦¥â á®®â¢¥âáâ¢®¢ âì æ¥«®¥ á¥¬¥©áâ¢® á ¬®á®¯àï¦¥­­ëå ®¯¥à â®à®¢. �®-
íâ®¬ã à áá¬ âà¨¢ ¥âáï ¯à¥¤¥« á¥¬¥©áâ¢  ®¯¥à â®à®¢ Lε ¢ á¬ëá«¥ à¥§®«ì-
¢¥­â­®© áå®¤¨¬®áâ¨, ª®â®àë©  ¢â®¬ â¨ç¥áª¨ ®ª §ë¢ ¥âáï ®¤­¨¬ ¨§ ¤®¯ãá-
â¨¬ëå á ¬®á®¯àï¦¥­­ëå à áè¨à¥­¨©. �à¨ íâ®¬ âà¨¢¨ «ì­®¥ à áè¨à¥­¨¥
¢®§­¨ª ¥â ¢ á«ãç ¥, ª®£¤  ¯®â¥­æ¨ « á ¬ «ë¬ ­®á¨â¥«¥¬ ¬ «® ¢«¨ï¥â ­ 
á¢®©áâ¢  ®¯¥à â®à  ¨ ¢ ¯à¥¤¥«¥ íâ® ¢«¨ï­¨¥ ¨áç¥§ ¥â.

� ª¨¬ ®¡à §®¬, à¥ «ì­®© á¨âã æ¨¨ á®®â¢¥âáâ¢ã¥â ­¥ª®â®à ï  ¯¯à®ªá¨-
¬ æ¨ï ä®à¬ «ì­®£® ¢ëà ¦¥­¨ï (1) á¥¬¥©áâ¢®¬ ®¡ëç­ëå ®¯¥à â®à®¢ Lε,  
§ ¤ ç  § ª«îç ¥âáï ¢ ¢ëç¨á«¥­¨¨ ¯à¥¤¥«  íâ®£® á¥¬¥©áâ¢  ¢ á¬ëá«¥ à¥-
§®«ì¢¥­â­®© áå®¤¨¬®áâ¨. �¡§®à íâ®£® ­ ¯à ¢«¥­¨ï ¨áá«¥¤®¢ ­¨© á¬. ¢
[2].

� ¨¡®«¥¥ ¯à®áâ ï ª®­áâàãªæ¨ï  ¯¯à®ªá¨¬¨àãîé¥£® á¥¬¥©áâ¢  ®¯¥à -
â®à®¢ Lε, ®¯¨á ­­ ï ­¨¦¥, ¡ë«  ¯à¥¤«®¦¥­  �.� ©¬®­®¬ [3]. �ãáâì äã­ª-
æ¨ï ϕ ¨§ ¯à®áâà ­áâ¢  �¢ àæ  D(Rd) ã¤®¢«¥â¢®àï¥â ãá«®¢¨î

∫
ϕ(x)dx =

= 1. �¡®§­ ç¨¬ ϕε(x) = ε−dϕ(x
ε
) ¨ à áá¬®âà¨¬ á¥¬¥©áâ¢® δε ¨­â¥£à «ì­ëå

®¯¥à â®à®¢ à ­£  1, ¤¥©áâ¢ãîé¨å ¯® ä®à¬ã«¥

(δεu)(x) =
∫

ϕε(y)u(y) dyϕε(x).

� ª ª ª ¢ á¬ëá«¥ ®¡®¡é¥­­ëå äã­ªæ¨© (δεu)(x) → u(0)δ, á¥¬¥©áâ¢® ®¯¥-
à â®à®¢

Lε = L + a(ε)δε (3)
ï¢«ï¥âáï ®¤­®© ¨§ ¢®§¬®¦­ëå  ¯¯à®ªá¨¬ æ¨© ¢ëà ¦¥­¨ï (1). �¡ëç­®
à áá¬ âà¨¢ îâáï ª®íää¨æ¨¥­âë ¢¨¤  a(ε) = a0 + a1ε + a2ε

2 + . . ..
� á«ãç ¥ L = ∆ ¯à¨ ¨áá«¥¤®¢ ­¨¨  ¯¯à®ªá¨¬ æ¨© ¢¨¤  (3) ®ª § «®áì,

çâ® ¯à¨ à §­ëå à §¬¥à­®áâïå d ¢®§­¨ª îâ ª ç¥áâ¢¥­­® à §«¨ç­ë¥ á¨âã -
æ¨¨ | à §«¨ç­ë¥ ¢¨¤ë § ¢¨á¨¬®áâ¨ ¯à¥¤¥«  ®â ª®íää¨æ¨¥­â  a(ε).

1) �à¨ d = 1 â¨¯¨ç­ë¬ ï¢«ï¥âáï á«ãç ©, ª®£¤  ¯à¥¤¥« á¥¬¥©áâ¢  Lε ®ª -
§ë¢ ¥âáï ­¥âà¨¢¨ «ì­ë¬ á ¬®á®¯àï¦¥­­ë¬ à áè¨à¥­¨ï ®¯¥à â®à  A0:
¯à¥¤¥« ­¥âà¨¢¨ «ì­ë©, ¥á«¨ a0 6= 0.

2) �à¨ d = 3 á«ãç © ­¥âà¨¢¨ «ì­®£® ¯à¥¤¥«  ï¢«ï¥âáï ¨áª«îç¨â¥«ì­ë¬:
¯à¥¤¥« ¬®¦¥â ®ª § âìáï ­¥âà¨¢¨ «ì­ë¬ â®«ìª® ¯à¨ a0 = 0 ¨ ¯à¨ íâ®¬
áãé¥áâ¢ã¥â â®«ìª® ®¤­® (â.­. à¥§®­ ­á­®¥) §­ ç¥­¨¥ ª®íää¨æ¨¥­â  a1,
¯à¨ ª®â®à®¬ ¯à¥¤¥« ï¢«ï¥âáï ­¥âà¨¢¨ «ì­ë¬ á ¬®á®¯àï¦¥­­ë¬ à á-
è¨à¥­¨¥¬.

3) �à¨ d > 4 áãé¥áâ¢ã¥â â®«ìª® âà¨¢¨ «ì­®¥ à áè¨à¥­¨¥.

� ¤®ª« ¤¥ à áá¬®âà¥­ë ®¯¥à â®àë L «î¡®£® ¯®àï¤ª  m ¢ ¯à®áâà ­áâ¢¥
Rd «î¡®© à §¬¥à­®áâ¨ d. �®ª § ­®, çâ®, ¢ § ¢¨á¨¬®áâ¨ ®â á®®â­®è¥­¨©
¬¥¦¤ã ¢¥«¨ç¨­ ¬¨ d ¨ m, ¢®§¬®¦­ë â®«ìª® âà¨ ®¯¨á ­­ë¥ ¢ëè¥ á¨âã æ¨¨.
� ¨¬¥­­®, ¯à¨ d < m ¨¬¥¥â ¬¥áâ® á¨âã æ¨ï 1), ¯à¨ m 6 d < 2m | á¨âã æ¨ï

109



2), ¯à¨ 2m 6 d | á¨âã æ¨ï 3). �®«ãç¥­ ï¢­ë© ¢¨¤ á®®â¢¥âáâ¢ãîé¨å
¯à¥¤¥«ì­ëå ®¯¥à â®à®¢ ¢ ª ¦¤®¬ ¨§ ãª § ­­ëå á«ãç ¥¢.

�â¬¥â¨¬ â ª¦¥, çâ® ¢®§­¨ª îé¨¥ §¤¥áì ¯à®¡«¥¬ë ­¥¯®áà¥¤áâ¢¥­­®
á¢ï§ ­ë á ­¥«¨­¥©­®© â¥®à¨¥© ®¡®¡é¥­­ëå äã­ªæ¨©, ¢ ª®â®à®© à áá¬ âà¨-
¢ îâáï ¯®¤å®¤ë, ¯®§¢®«ïîé¨¥ ¯à¨¤ âì á¬ëá« ¯à®¨§¢¥¤¥­¨î ®¡®¡é¥­­ëå
äã­ªæ¨© [4].

�¯¨á®ª «¨â¥à âãàë
1. �¥à¥§¨­ �. �., � ¤¤¥¥¢ �.�. � ¬¥ç ­¨¥ ®¡ ®¯¥à â®à¥ �à¥¤¨­£¥à  á á¨­£ã«ïà-

­ë¬ ¯®â¥­æ¨ «®¬ // �®ª«. �� ����. { 1961. { 32. { �. 372-375.
2. �«ì¡¥¢¥à¨® �., �¥áâ¥§¨ �., �ñí£-�à®­ �., �®«ì¤¥­ �. �¥è ¥¬ë¥ ¬®¤¥«¨ ¢ ª¢ ­-

â®¢®© ¬¥å ­¨ª¥, �.: �¨à, 1991. {566 á.
3. Gesztesy F., Simon B. Rank-one perturbations at in�nite coopling // J. Funct.

Anal. { 1995. { 128.{ P.245-252.
4. M.Grosser, G. H�ormann, M. Kunzinger and M. Oberguggenberger(Eds.) Non-
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Math.,Vol. 401. 1999.
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�à¥­¤ à¥­ª® �.�., �á¯ ­®¢  �.�.
���� �­áâ¨âãâ ¯à¨ª« ¤­®© ¬ â¥¬ â¨ª¨ ��� ��

£. � à £ ­¤ , 100028, ã«. �­¨¢¥àá¨â¥âáª ï, 28
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� à ¡®â¥ à áá¬®âà¥­  § ¤ ç  ® ¯à¥¤áâ ¢«¥­¨¨ ¢¥á®¢®£® ¯à®áâà ­áâ¢ 
�®¡®«¥¢ {�«®¡®¤¥æª®£® W s

p (ρ0, ρ1) á ª®­¥ç­®© ­®à¬®©

‖f ;W s
p (ρ0, ρ1)‖ =




∫∫

II

|ρ0(x)1/pf (m)(x)− ρ0(y)1/pf (m)(y)|
|x− y|1+λp

dxdy+

+
∫

I

ρ1(x)|f(x)|pdx




1/p

¢ ä®à¬¥ lp(Aj), £¤¥ Aj | áç¥â­®¥ á¥¬¥©áâ¢® ¡ ­ å®¢ëå ¯à®áâà ­áâ¢,  

lp(Aj)
def= {a = {aj} ¨ ‖a‖lp(Aj)

< ∞},

£¤¥ ‖a‖lp(Aj)
=

(
∑
j

‖aj‖p
Aj

)1/p

.

110



�à¥¤áâ ¢«¥­¨¥ ­®à¬¨à®¢ ­­®£® ¯à®áâà ­áâ¢  X ª ª lp(Aj) ¨¬¥¥â ¢ ¦-
­ë¥ ¯à¨«®¦¥­¨ï ¢ àï¤¥ § ¤ ç äã­ªæ¨®­ «ì­®£®  ­ «¨§ , á¢ï§ ­­ëå á ¢®-
¯à®á ¬¨ ¨­â¥à¯®«ïæ¨¨, â¥®à¥¬ ¢«®¦¥­¨ï, ®£à ­¨ç¥­­®áâ¨ ®¯¥à â®à®¢ ¢ X.

�ãáâì I = R, υ : R → (0, 1] | äã­ªæ¨ï, ã¤®¢«¥â¢®àïîé ï ãá«®¢¨ï¬:
 ) 2∆(x) ⊂ I, £¤¥ ∆(x) =

(
x− υ(x)

2
, x + υ(x)

2

)
;

¡) ∃η, 0 < η < 1, â ª®¥, çâ® υ(y) > ηυ(x), ¥á«¨ y ∈ ∆(x).
�¡®§­ ç¨¬ ç¥à¥§ L(R, loc) ¯à®áâà ­áâ¢® «®ª «ì­® áã¬¬¨àã¥¬ëå ¢ R

äã­ªæ¨©. W s
p (∆) | ¯à®áâà ­áâ¢® �®¡®«¥¢ {�«®¡®¤¥æª®£® á ­®à¬®©

∥∥f ; W s
p (∆)

∥∥ =





(∫ ∫
∆∆

|f (m)(x)− f (m)(y)|
|x− y|1+λp dxdy +

∫
∆

|f(x)|pdx

)1/p

,

¥á«¨ s > 0 | ­¥æ¥«®¥;(∫
∆

|f (m)(x)|pdx +
∫
∆

|f(x)|pdx

)1/p

,

¥á«¨ s= 1,2,. . .
∆ | ¨­â¥à¢ « ¢ R, W s

p = W s
p (R).

�§ á¥¬¥©áâ¢  ¨­â¥à¢ «®¢ {∆(x), x ∈ I} ¬®¦­® ¢ë¤¥«¨âì ¤¢®©­®¥ B-
¯®ªàëâ¨¥ {∆̃j , ∆j}∞j=1 ¨­â¥à¢ «  I, ∆j = ∆(xj), ∆̃j = 4

3
∆j . �ãáâì χ̃, χ

| ª®íää¨æ¨¥­âë ª®­¥ç­®© à §¤¥«¨¬®áâ¨ ¯®ªàëâ¨© {∆̃j}∞j=1 ¨ {∆j}∞j=1
á®®â¢¥âáâ¢¥­­®.

�ãáâì ¤ «¥¥ Ψ = {ψj}∞j=1 | à §¡¨¥­¨¥ ¥¤¨­¨æë, á®®â¢¥âáâ¢ãîé¥¥ ¯®-
ªàëâ¨î {∆̃j , ∆j}∞j=1. �«ï ª ¦¤®£® ψj ¢ë¯®«­¥­ë ãá«®¢¨ï:

sup pψj ⊂ ∆̃j , 0 6 ψj 6 1, ψj = 1 ­  ∆j ;

sup
e∆j

|ψ(k)
j | 6 c(k)d−k

j .

�¯à¥¤¥«¨¬ ¯à®áâà ­áâ¢®
Hs

p(ρ0, ρ1) = {f ∈ L(I, loc) :
∥∥f ; Hs

p(ρ0, ρ1)
∥∥ < ∞},

£¤¥

∥∥f ; Hs
p(ρ0, ρ1)

∥∥ =




+∞∑

j=1

(
ρ0(xj)‖fψj‖p

W s
p

+ ρ1(xj)‖fψj‖p
Lp(I)

)



1/p

.

�¨¦¥ ç¥à¥§ c ¡ã¤¥â ®¡®§­ ç âìáï ¯®áâ®ï­­ ï, § ¢¨áïé ï â®«ìª® ®â ç¨á-
«®¢ëå ¯ à ¬¥âà®¢.

�¥®à¥¬ . �ãáâì ¢¥á ρ ¥áâì ¤¨ää¥à¥­æ¨àã¥¬ ï ­  I äã­ªæ¨ï, ã¤®¢-
«¥â¢®àïîé ï ãá«®¢¨î: áãé¥áâ¢ã¥â M > 0 â ª®¥, çâ®:

sup
ξ∈∆(x)

|ρ′(ξ)| 6 M
ρ(x)
υ(x)

∀x ∈ I.
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�®£¤  ¨¬¥¥â ¬¥áâ® à ¢¥­áâ¢®:
W s

p (ρ0, ρ1) = Hs
p(ρ0, ρ1),

£¤¥ ρ0 = ρp(x), ρ1 = ρp(x)υ−sp(x).
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 «ì­ëå ª®¬¯«¥ªá­ëå ¬ â¥à¨ «®¢. � ª¨¥ ¬ â¥à¨ «ë ¬®£ãâ ¡ëáâà® ¬¥­ïâì
á¢®¨ ä¨§¨ç¥áª¨¥ å à ªâ¥à¨áâ¨ª¨. �®§¤¥©áâ¢¨¥ ¢­¥è­¥£® í«¥ªâà®¬ £­¨â-
­®£® ¯®â®ª  ¢ë§ë¢ ¥â ¨§¬¥­¥­¨¥ ¢ï§ª®áâ¨ ã ¦¨¤ª®áâ¥© ¨§ â ª¨å ¬ â¥à¨-
 «®¢. �§¬¥­¥­¨¥ ¢ âëáïçã à § ¬®¦¥â ¯à®¨áå®¤¨â §  á®âë¥ ¤®«¨ á¥ªã­¤.
�®®¡é¥, ¦¨¤ª®áâ¨ á  ­ «®£¨ç­®© áâàãªâãà®© ¢ «¨â¥à âãà¥ ¯à¨­ïâ® ­ §ë-
¢ âì í«¥ªâà®à¥®«®£¨ç¥áª®© ¦¨¤ª®áâìî. � â¥¬ â¨ç¥áª ï ¬®¤¥«ì ¤ ­­®£®
¯à®æ¥áá  ¡ë«  á®áâ ¢«¥­  �ã§¨çª®¬ ¢ à ¡®â¥ [1]. �â  ¬®¤¥«ì ®á­®¢ ­ 
­  ®¡é¥¬ § ª®­¥ á®åà ­¥­¨ï ¬ áá, «¨­¥©­®£® ¬®¬¥­â , ã£«®¢®£® ¬®¬¥­â ,
í­¥à£¨¨, ¢â®à®£® § ª®­  â¥à¬®¤¨­ ¬¨ª¨ ¢ ä®à¬¥ �« §¨ãá {�ãå¥¬  ¨ ãà ¢-
­¥­¨ï � ªá¢¥««  ¢ ä®à¬¥ �¨­ª®¢áª®£®. �  ­ «®£¨ç­®© ¬®¤¥«¨ ¤«ï ¤àã-
£®£® â¨¯  ¦¨¤ª®áâ¥© �¨ª®¢ë¬ ¢ à ¡®â¥ [2] ¡ë«  à áá¬®âà¥­  § ¢¨á¨¬®áâì
®â â¥¬¯¥à âãàë. �®íâ®¬ã ¢ ¯®á«¥¤­¥¥ ¢à¥¬ï áâ «®  ªâã «ì­ë¬ ¨§ãç¥-
­¨¥ ¯à®áâà ­áâ¢ �¥¡¥£  á ¯¥à¥¬¥­­ë¬ ¯®ª § â¥«¥¬ áã¬¬¨àã¥¬®áâ¨. �â¨
¯à®áâà ­áâ¢  ­¥¯®áà¥¤áâ¢¥­­® ¡ë«¨ á¢ï§ ­ë ¢ëè¥ãª § ­­ë¬¨ ¬®¤¥«ï¬¨.
�â¨¬ ¯à®áâà ­áâ¢ ¬ ¯®á¢ïé¥­ë ¬­®£®ç¨á«¥­­ë¥ à ¡®âë(á¬.­ ¯à.[3]{[5]).
�®íâ®¬ã ¢®§­¨ª ¥â ­¥®¡å®¤¨¬®áâì ¨áá«¥¤®¢ âì â ª¦¥, ¯à®áâà ­áâ¢  �¥-
¡¥£  á® á¬¥è ­­®© ­®à¬®© ¨ á ¯¥à¥¬¥­­ë¬¨ ¯®ª § â¥«ï¬¨ áã¬¬¨àã¥¬®áâ¨,
ª®â®àë¥ ¢¢¥¤¥­ë  ¢â®à®¬ ¢ à ¡®â¥ [6].

�ãáâì Rn | n-¬¥à­®¥ �¢ª«¨¤®¢® ¯à®áâà ­áâ¢® â®ç¥ª x = (x1, . . . , xn),
Ω ¨§¬¥à¨¬®¥ ¯® �¥¡¥£ã ¯®¤¬­®¦¥áâ¢® ¢ Rn. �à¥¤¯®«®¦¨¬, çâ® p(x) =
= (p1(x1, . . . , xn), p2(x2, . . . , xn), . . . , pn(xn))-¢¥ªâ®à-äã­ªæ¨ï ®¯à¥¤¥«¥­-
­ ï ¢ Rn ¨ á ¨§¬¥à¨¬ë¬¨ ¯® �¥¡¥£ã ª®¬¯®­¥­â ¬¨ ã¤®¢«¥â¢®àïîé¨¬¨
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­¥à ¢¥­áâ¢ ¬
1 6 pi(x(i)) 6 pi < ∞, x(i) = (xi, . . . , xn),

pi = ess sup
x∈Rn−i+1

pi(x(i)), p
i
= ess inf

x∈Rn−i+1
pi(x(i)), i = 1, . . . , n.

�à®áâà ­áâ¢® Lp(x)(Rn) = L(p1(x), p2(x(2)),...,pn(xn)) (Rn) ®¯à¥¤¥«ï¥âáï ª ª
¯à®áâà ­áâ¢® ¨§¬¥à¨¬ëå ­  Rn äã­ªæ¨© f â ª¨å, çâ®

∫

R

(∥∥∥∥. . .
∥∥∥‖f‖p1,x1

∥∥∥
p2,x2

. . .

∥∥∥∥
pn−1,xn−1

(xn)

)pn(xn)

dxn < ∞.

�¥«¨ç¨­ 
‖f‖Lp(x)(Rn) = ‖f‖L(p1(x), p2(x(2)),..., pn(xn))(Rn) =

=
∥∥∥∥. . .

∥∥∥‖f‖p1,x1

∥∥∥
p2,x2

. . .

∥∥∥∥
pn,xn

= ‖f‖p =

= inf





ν > 0 :
∫

R




∥∥∥∥. . .
∥∥∥‖f‖p1, x1

∥∥∥
p2, x2

. . .

∥∥∥∥
pn−1, xn−1

(xn)

ν




pn(xn)

dxn 6 1





(1)

ï¢«ï¥âáï ­®à¬®© í«¥¬¥­â  f ∈ Lp(x)(Rn) ([á¬.6]). � à ¡®â¥ [7] ¤®ª § ­®,
çâ® ¢¥«¨ç¨­  ®¯à¥¤¥«¥­­ë© à ¢¥­áâ¢®¬ (1) ®¯à¥¤¥«ï¥â ®¤­ã ¨§ íª¢¨¢ -
«¥­â­ëå ­®à¬ ¢ ¯à®áâà ­áâ¢¥ Lp(x)(Rn) ¨ íâ® ¯à®áâà ­áâ¢® ï¢«ï¥âáï ¯®«-
­ë¬ ¯à®áâà ­áâ¢®¬, â.¥., à áá¬®âà¥­­®¥ ¯à®áâà ­áâ¢® ï¢«ï¥âáï ¡ ­ å®¢ë¬
¯à®áâà ­áâ¢®¬ ¯® ®â­®è¥­¨î ª à áá¬®âà¥­­®© ­®à¬¥. �¯à ¢¥¤«¨¢  á«¥-
¤ãîé ï

�¥®à¥¬ . �à¥¤¯®«®¦¨¬, çâ® p(x) =
(
p1(x), p2(x(2)), . . . , pn(xn)

)
¨

q(x) = (q1(x), q2(x(2)), . . . , qn(xn)) ¤¢¥ ¢¥ªâ®à-äã­ªæ¨¨ â ª¨¥, çâ® 1 6
6 p(x) 6 q(x) 6 q < ∞, x ∈ I = {x ∈ Rn: −∞ 6 ai < xi < bi 6 +∞,
i = 1, . . . , n}, i = 1, . . . , n ¨ ¯ãáâì ¢ë¯®«­ïîâáï á«¥¤ãîé¨¥ ãá«®¢¨ï:

Ai = sup
(xi+1,···,xn)

bi∫

ai

[qi

(
x(i)

)
− pi

(
x(i)

)
] dxi < ∞, i = 1, · · · , n− 1,

An =

bn∫

an

[q (xn)− p (xn)] dxn < ∞.

�®£¤  ¨¬¥¥â ¬¥áâ® ­¥¯à¥àë¢­®¥ ¢«®¦¥­¨¥ Lq(x)(I) ↪→ Lp(x)(I) ¨

‖f‖Lq(x)(I) 6
n∏

i=1

[Bi(pi, qi)]
γi ‖f‖Lp(x)(I) ,
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£¤¥

Bi(pi, qi) =
1
ri

+
Ai

q
i

, ri = inf
x∈Rn−i+1

qi(x(i))
pi(x(i))

, γi =
{

1/p
i
, ¯à¨ Bi(pi, qi) > 1,

1/pi, ¯à¨ Bi(pi, qi) 6 1.
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�� ������ ������� � ������������� �����

� âëà®¢ �.�.
�¥¢¥à®-� § åáâ ­áª¨© £®áã¤ àáâ¢¥­­ë© ã­¨¢¥àá¨â¥â ¨¬. �.�®§ë¡ ¥¢ 

£. �¥âà®¯ ¢«®¢áª, �¥á¯ã¡«¨ª  � § åáâ ­
�¥«ìî à ¡®âë ï¢«ï¥âáï ¨§ãç¥­¨¥ á¢®©áâ¢ äã­ªæ¨©, á¢ï§ ­­ëå á ®æ¥­-

ª ¬¨ á¢¥àâ®ª ¢ ¯à®áâà ­áâ¢ å �®àà¨.
�ãáâì Ω ⊂ Rn | ®âªàëâ®¥ ¬­®¦¥áâ¢®, £®¢®àïâ, çâ® f ∈ Lloc

1 (Rn), ¥á«¨
¤«ï «î¡®£® ª®¬¯ ªâ  K ⊂ Ω f ∈ L1(K).

� â¥®à¨¨ ¤¨ää¥à¥­æ¨ «ì­ëå ãà ¢­¥­¨© á ç áâ­ë¬¨ ¯à®¨§¢®¤­ë¬¨ ­ -
àï¤ã á ¢¥á®¢ë¬¨ ¯à®áâà ­áâ¢ ¬¨ Lp,w ¢ ¦­ãî à®«ì ¨£à îâ ¯à®áâà ­áâ¢ 
�®àà¨ Mp,λ. �â¨ ¯à®áâà ­áâ¢  ¡ë«¨ ¢¢¥¤¥­ë �.�. �®àà¨ ¢ [1]. �­¨ ®¯à¥-
¤¥«ïîâáï á«¥¤ãîé¨¬ ®¡à §®¬.

�¯à¥¤¥«¥­¨¥. �ãáâì 0 < λ < ∞, 1 6 p 6 ∞. �®£¤  £®¢®àïâ, çâ®
f ∈ Mp,λ, ¥á«¨ f ∈ Lloc

1 (Rn) ¨

‖f‖Mp,λ
= sup

x∈Rn,r>0
r−

λ
p ‖f‖Lp(B(x,r)) < ∞. (1)

� ¬¥â¨¬, çâ® ¥á«¨ λ = 0, â® Mp,0 = Lp(Rn). �á«¨ λ = n, â® Mp,n =
= L∞(Rn),   ¥á«¨ λ = 0 ¨«¨ λ > n, â® Mp,λ = θ.
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�¤¥áì B(x, r) | è à à ¤¨ãá  r á æ¥­âà®¬ ¢ â®çª¥ x.
�¢¥¤¥¬ ¯®­ïâ¨¥ á¢¥àâª¨ äã­ªæ¨©. �¢¥àâª®© äã­ªæ¨© f1, f2 ∈ Lloc

1 (Rn)
­ §ë¢ ¥âáï äã­ªæ¨ï f1 ∗ f2, ®¯à¥¤¥«ï¥¬ ï ¤«ï «î¡ëå x ∈ Rn à ¢¥­áâ¢®¬

(f1 ∗ f2)(x) =
∫

Rn

f1(x− y)f2(y)dy, (2)

¥á«¨ ­ ¯¨á ­­ë© ¨­â¥£à « áãé¥áâ¢ã¥â ¨ ª®­¥ç¥­.
�«ï ¯à®áâà ­áâ¢ â¨¯  Lp(Rn)¨§¢¥áâ­  á«¥¤ãîé ï ®æ¥­ª  ­®à¬ á¢¥àâ®ª,

ª®â®à ï ­ §ë¢ ¥âáï ­¥à ¢¥­áâ¢®¬ �­£  (á¬. [2]). �ãáâì 1 6 p1, p2 6 p3 6
6 ∞ ¨ 1

p1
= 1− 1

p2
+ 1

p3
. �®£¤  ¤«ï «î¡ëå f1 ∈ Lp1(Rn), f2 ∈ Lp2(Rn) ¯®çâ¨

¤«ï ¢á¥å x ∈ Rn áãé¥áâ¢ã¥â á¢¥àâª  (f1 ∗ f2)(x), (f1 ∗ f2)(x) ∈ Lp3(Rn) ¨
‖f1 ∗ f2‖Lp3 (Rn) 6 ‖f1‖Lp1 (Rn)‖f2‖Lp2 (Rn). (3)

�ä®à¬ã«¨àã¥¬  ­ «®£ ­¥à ¢¥­áâ¢  �­£  (3) ¤«ï ®æ¥­ª¨ ­®à¬ á¢¥àâ®ª
¢ ¯à®áâà ­áâ¢ å �®àà¨ Mp,λ.

�¥®à¥¬ . �ãáâì 0 < λ < ∞, 0 < r 6 1, 1 6 p1, p2 6 p3 6 ∞ ¨ 1
p1

= 1−
− 1

p2
+ 1

p3
. �®£¤  ¤«ï «î¡ëå f1 ∈ Mp1,λ, f2 ∈ Mp2,λ ¯®çâ¨ ¤«ï ¢á¥å x ∈ Rn

áãé¥áâ¢ã¥â á¢¥àâª  (f1 ∗ f2)(x), (f1 ∗ f2)(x) ∈ Mp3(Rn) ¨
‖f1 ∗ f2‖Mp3,λ

6 ‖f1‖Mp1,λ
‖f2‖Mp2,λ

. (4)

�®ª § â¥«ìáâ¢®. �®£« á­® (1) ¨ (3) ¨¬¥¥¬

‖f1 ∗ f2‖Mp3,λ
= sup

x∈Rn,r>0
r−

λ
p3 ‖f1 ∗ f2‖Lp3 (B(x,r)) 6

6 sup
x∈Rn,r>0

r−
λ

p3 ‖f1‖Lp1 (B(x,r))‖f2‖Lp2 (B(x,r)) 6

6 sup
x∈Rn,r>0

r
−λ
�

1
p1

+ 1
p2

�
‖f1‖Lp1 (B(x,r))‖f2‖Lp2 (B(x,r)) =

= sup
x∈Rn,r>0

r−
λ

p1 ‖f1‖Lp1 (B(x,r)) sup
x∈Rn,r>0

r−
λ

p2 ‖f2‖Lp2 (B(x,r)) =

= ‖f1‖Mp1,λ
‖f2‖Mp2,λ

.

�¥®à¥¬  ¤®ª § ­ .
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� ¤ ç  �¨¬ ­ {�¨«ì¡¥àâ , ª ª ¨§¢¥áâ­®, § ª«îç ¥âáï ¢ ¯®áâà®¥­¨¨
 ­ «¨â¨ç¥áª®© ¢ ¢¥àå­¥© ¯®«ã¯«®áª®áâ¨ H+ = {z : Im z > 0} äã­ªæ¨¨
P+ = u + iv ¯® § ¤ ­­®¬ã ­  ¢¥é¥áâ¢¥­­®© ®á¨ R £à ­¨ç­®¬ã ãá«®¢¨î

Re
[
h(x)P+(x)

]
= c(x), x ∈ R. (1)

� áá¬ âà¨¢ ¥âáï á«ãç ©, ª®£¤  ª®íää¨æ¨¥­âë h ¨ c § ¤ ç¨ ï¢«ïîâáï
ªãá®ç­®-£�e«ì¤¥à®¢ë¬¨ äã­ªæ¨ï¬¨ á à §àë¢ ¬¨ ¯¥à¢®£® à®¤  ¢ â®çª å x0,
x1,. . . , xK ; §¤¥áì x0 := ∞. �¥è¥­¨¥ P+ § ¤ ç¨ (1) ¨é¥âáï ¢ ª« áá¥  ­ -
«¨â¨ç­ëå ¢ H+ ¨ ­¥¯à¥àë¢­ëå ¢ H+ \ {xk} äã­ªæ¨©, ã¤®¢«¥â¢®àïîé¨å ¢
â®çª¥ x0 á®®â­®è¥­¨î P+(z) = O(zα0+n0), z → x0,   ¢ â®çª å xk, k = 1,K,
á«¥¤ãîé¨¬ á®®â­®è¥­¨ï¬: P+(z) = O[

(z − xk)αk−nk
]
, ¥á«¨ nk 6= 0, ¨ P+

+(z) = O(1), ¥á«¨ nk = 0. �¤¥áì nk ∈ Z+ | § ¤ ­­ë¥ æ¥«ë¥ ç¨á« ,   αk |
¤à®¡­ë¥ ç áâ¨ ¢¥«¨ç¨­ δk, ®¯à¥¤¥«ï¥¬ëå ¯® ä®à¬ã« ¬ δ0 := π−1 [arg h(+
+∞) − arg h(−∞)], δk = π−1 [arg h(xk + 0) − arg h(xk − 0)], k > 0. �¥«ë¥
ç áâ¨ íâ¨å ¢¥«¨ç¨­ ®¡®§­ ç¨¬ µk (â.¥. µk := [δk]). �«ï áä®à¬ã«¨à®¢ ­­®©
§ ¤ ç¨ �¨¬ ­ {�¨«ì¡¥àâ  ãáâ ­®¢«¥­ë â¥®à¥¬ë à §à¥è¨¬®áâ¨,   ¨áª®¬ ï
äã­ªæ¨ï P+ ¢ë¯¨á ­  ç¥à¥§ ¬®¤¨ä¨æ¨à®¢ ­­ë¥ ¨­â¥£à «ë â¨¯  �®è¨.

�â¤¥«ì­® à áá¬®âà¥­  § ¤ ç  (1) c ªãá®ç­®-¯®áâ®ï­­ë¬¨ ª®íää¨æ¨¥­-
â ¬¨, â.¥. ª®£¤  h(x) = hk, c(x) = ck ¯à¨ x ∈ (xk, xk+1). � íâ®¬ á«ã-
ç ¥ ¨áª®¬ ï äã­ªæ¨ï P+ ¤®¯ãáª ¥â ïàªãî £¥®¬¥âà¨ç¥áªãî ¨­â¥à¯à¥â -
æ¨î, ¢®§¬®¦­®áâì ª®â®à®© ¢ ­¥ï¢­®¬ ¢¨¤¥ ¡ë«  ãª § ­  ¢ ¤¨áá¥àâ æ¨¨
�. �¨¬ ­  1851 £®¤ , ¨ ­  ª®â®àãî ­ â «ª¨¢ îâ á«¥¤ãîé¨¥ ­ ¢®¤ïé¨¥
á®®¡à ¦¥­¨ï. �¥à¥¯¨áë¢ ï ªà ¥¢®¥ ãá«®¢¨¥ (1) ¢ ¢¨¤¥ au − bv = c, £¤¥
a + ib = h, ¢¨¤¨¬, çâ® ¯à¨ ¯®áâ®ï­­ëå a, b, c íâ® ãá«®¢¨¥ ¯à¥¤áâ ¢«ï¥â
á®¡®© ãà ¢­¥­¨¥ ¯àï¬®© ­  ¯«®áª®áâ¨ w = u + iv. � ª¨¬ ®¡à §®¬, ¢ á«ã-
ç ¥ ªãá®ç­®-¯®áâ®ï­­ëå ª®íää¨æ¨¥­â®¢ ¥áâ¥áâ¢¥­­® ®¦¨¤ âì, çâ® ®¡à -
§®¬ P+(R) ï¢«ï¥âáï ¬­®£®ã£®«ì­ë© ª®­âãà,   á ¬® à¥è¥­¨¥ w = P+(z)
®áãé¥áâ¢«ï¥â ª®­ä®à¬­®¥ ®â®¡à ¦¥­¨¥ ¯®«ã¯«®áª®áâ¨ H+ ­  ­¥ª®â®àë©,
¢®§¬®¦­® ­¥®¤­®«¨áâ­ë©, ¬­®£®ã£®«ì­¨ª. �¥ «¨§ æ¨¥© áä®à¬ã«¨à®¢ ­-
­®© âà ªâ®¢ª¨ à¥è¥­¨ï § ¤ ç¨ �¨¬ ­ {�¨«ì¡¥àâ  á ªãá®ç­®-¯®áâ®ï­­ë¬¨

∗� ¡®â  ¢ë¯®«­¥­  ¯à¨ ä¨­ ­á®¢®© ¯®¤¤¥à¦ª¥ ���� (ü 07{01{00500, ü 07{01{
00503), ¯à®£à ¬¬ë äã­¤ ¬¥­â «ì­ëå ¨áá«¥¤®¢ ­¨© ��� ��� ü3 ý�®¢à¥¬¥­­ë¥ ¢ë-
ç¨á«¨â¥«ì­ë¥ ¨ ¨­ä®à¬ æ¨®­­ë¥ â¥å­®«®£¨¨ à¥è¥­¨ï ¡®«ìè¨å § ¤ çþ ¨ ¯à®£à ¬¬ë
��� ý�®¢à¥¬¥­­ë¥ ¯à®¡«¥¬ë â¥®à¥â¨ç¥áª®© ¬ â¥¬ â¨ª¨þ, ¯à®¥ªâ ý�¯â¨¬¨§ æ¨ï ¢ë-
ç¨á«¨â¥«ì­ëå  «£®à¨â¬®¢ à¥è¥­¨ï § ¤ ç ¬ â¥¬ â¨ç¥áª®© ä¨§¨ª¨þ.
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ª®íää¨æ¨¥­â ¬¨ ï¢«ï¥âáï ­ ©¤¥­­®¥ ¢ ­ áâ®ïé¥© à ¡®â¥ ¥£® ¯à¥¤áâ ¢«¥-
­¨¥ ¢ ¢¨¤¥ ®¡®¡é¥­­®£® ¨­â¥£à «  �à¨áâ®ää¥«ï{�¢ àæ . �à¥¦¤¥ ç¥¬
¥£® ¢ë¯¨á âì, áä®à¬ã«¨àã¥¬ â¥®à¥¬ã ® à §à¥è¨¬®áâ¨ à áá¬ âà¨¢ ¥¬®©
§ ¤ ç¨ á ªãá®ç­®-¯®áâ®ï­­ë¬¨ ª®íää¨æ¨¥­â ¬¨ (¯à¥¤¯®« £ ï αk 6= 0, k =
= 0, K).

�¥®à¥¬ . (i) �á«¨ ¨­¤¥ªá µ := n0 − µ0 +
K∑

k=1

(µk + nk) ­¥®âà¨æ â¥«¥­,

â® à¥è¥­¨¥ P+ à áá¬ âà¨¢ ¥¬®© § ¤ ç¨ �¨¬ ­ {�¨«ì¡¥àâ  á ªãá®ç­®-
¯®áâ®ï­­ë¬¨ ª®íää¨æ¨¥­â ¬¨ ¨¬¥¥â ¢¨¤

P+(z) = X+(z)
[
Pµ(z) + F+(z)

]
, (2)

£¤¥ Pµ(z) | ¯à®¨§¢®«ì­ë© ¯®«¨­®¬ áâ¥¯¥­¨ µ á ¢¥é¥áâ¢¥­­ë¬¨ ª®íää¨-

æ¨¥­â ¬¨, X+(ζ) := ie− arg hK

K∏
k=1

(z − xk)αk−nk | ª ­®­¨ç¥áª®¥ à¥è¥­¨¥

§ ¤ ç¨,   F+ ®¯à¥¤¥«ï¥âáï ¯® ä®à¬ã«¥

F+(z) :=
K∑

k=0

ck(z − λk)µ

hkπi

∫

Lk

(t− λk)−µ

X+(t)(t− z)
dt;

§¤¥áì L0 := (−∞, x1), Lk := (xk, xk+1), LK := (xK , +∞), λk ∈ R \ Lk.
(ii) �á«¨ µ = −1, â® ¥¤¨­áâ¢¥­­®¥ à¥è¥­¨¥ § ¤ ç¨ ¤ ¥âáï ä®à¬ã«®©

(2), £¤¥ Pµ ≡ 0,   ¢ ä®à¬ã«¥ ¤«ï F+ á«¥¤ã¥â ¯®«®¦¨âì µ = 0. �á«¨ µ < −
−1, â® ¤«ï à §à¥è¨¬®áâ¨ § ¤ ç¨ ­¥®¡å®¤¨¬® ¨ ¤®áâ â®ç­® ¢ë¯®«­¥­¨ï
ãá«®¢¨©

∫
R

tnc(t)
h(t)X+(t)

dt = 0, n = 0, |µ| − 2,   á ¬® à¥è¥­¨¥ ¤ ¥âáï â®© ¦¥
ä®à¬ã«®©, çâ® ¨ ¯à¨ µ = −1.

�à¥¤áâ ¢«¥­¨¥ (2) ¤«ï äã­ªæ¨¨ P+ ¡ë«® ¯à¥®¡à §®¢ ­® ª ¢¨¤ã ®¡®¡-
é¥­­®£® ¨­â¥£à «  �à¨áâ®ää¥«ï{�¢ àæ :

P+(z) = ie− arg hK

∫ z

z∗

∏K

k=1
(t− xk)αk−nk−1 R(t) dt + w∗, (3)

£¤¥ R | ¯®«¨­®¬ á ¢¥é¥áâ¢¥­­ë¬¨ ª®íää¨æ¨¥­â ¬¨. � ª®¥ ¯à¥®¡à §®¢ -
­¨¥ ã¤ «®áì ®áãé¥áâ¢¨âì ¯à¨ ¯®¬®é¨ ­ ©¤¥­­®© ¢ à ¡®â¥ ä®à¬ã«ë â¨¯ 
�ª®¡¨ ¤«ï äã­ªæ¨¨ � ãà¨ç¥««ë F

(n)
D | £¨¯¥à£¥®¬¥âà¨ç¥áª®© äã­ªæ¨¨

¬­®£¨å ª®¬¯«¥ªá­ëå ¯¥à¥¬¥­­ëå. �ª § ­­ ï ä®à¬ã«  ¤ ¥â ¢ëà ¦¥­¨¥
¤«ï ¯à®¨§¢®¤­®© ®â ¯à®¨§¢¥¤¥­¨ï ­¥ª®â®àëå ¡¨­®¬®¢ ­  äã­ªæ¨î � ãà¨-
ç¥««ë ¢ ¢¨¤¥ ¯à®¨§¢¥¤¥­¨ï (¤àã£¨å) ¡¨­®¬®¢ ¨ ¯®«¨­®¬ . �®íää¨æ¨¥­âë
¯®«¨­®¬  R ¢ ä®à¬ã«¥ (3) ¢ë¯¨á ­ë ï¢­® ¢ â¥à¬¨­ å äã­ªæ¨¨ � ãà¨-
ç¥««ë.
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�������������������� ����������������
������� ��� ������������ �����������

�¥ª¬ £ ­¡¥â®¢ �.�., �ãàáã«â ­®¢ �.�.
� § åáâ ­áª¨© ä¨«¨ « ��� ¨¬. �.�. �®¬®­®á®¢ 

�áâ ­  (� § åáâ ­)

�ãáâì 0 < ~p 6 ∞, â® ¥áâì 0 < pij 6 ∞ ¤«ï ¢á¥å i = 1, . . . , n, j = 1, . . . , m,
¯à¨ íâ®¬ ¥á«¨ pij = ∞, â® ¡ã¤¥¬ áç¨â âì, çâ® pij+1 = . . . = pim = ∞.

�¯à¥¤¥«¨¬ äã­ªæ¨®­ « Φ∗~p(a) = Φ∗p1...pm
(a) á«¥¤ãîé¨¬ ®¡à §®¬: ¯ãáâì

Φ∗p1
(a) =




∞∑

kn=1

. . .

( ∞∑

k1=1

|ak1,...,kn |p11

)p21/p11

. . .




1/pn1

.

Φ∗p1p2
(f) =




∞∑

kn=1

. . .

( ∞∑

k1=1

(ξk1,...,kn(a))p12

)p22/p12

. . .




1/pn2

,

£¤¥ ¯®á«¥¤®¢ â¥«ì­®áâì

ξk1,...,kn(a) =




2kn−1∑

ln=2kn−1

. . .




2k1−1∑

l1=2k1−1

(
a∗1,...,∗n

l1,...,ln

)p11




p21/p11

. . .




1/pn1

(1)

¨ {a∗} =
{

a∗1,...,∗n

l1,...,ln

}∞
l=1

| ¯®á«¥¤®¢ â¥«ì­®áâì, ¯®«ãç¥­­ ï ¯à¨¬¥­¥­¨¥¬
­¥¢®§à áâ îé¥© ¯¥à¥áâ ­®¢ª¨ ª ¯®á«¥¤®¢ â¥«ì­®áâ¨ {ak1,...,kn}∞k=1 ¯®á«¥-
¤®¢ â¥«ì­® ¯® ¨­¤¥ªá ¬ kj1 , . . . , kjn .

�®«®¦¨¬

Φ∗p1p2...pm−1
(a) =




∞∑

kn=1

. . .

( ∞∑

k1=1

(ξk1,...,kn(a))p1m−1

) p2m−1
p1m−1

. . .




1
pnm−1

. (2)

�®£¤  äã­ªæ¨®­ « Φ∗~p(a) = Φ∗p1p2...pm
(a) ®¯à¥¤¥«ï¥âáï á«¥¤ãîé¨¬ ®¡-

à §®¬

Φ∗p1p2...pm
(a) =




∞∑

kn=1

. . .

( ∞∑

k1=1

(ηk1,...,kn(a))p1m−1

) p2m−1
p1m−1

. . .




1
pnm−1

, (3)
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£¤¥ ¯®á«¥¤®¢ â¥«ì­®áâì

ηk1,...,kn
(a) =




2kn−1∑

ln=2kn−1

. . .




2k1−1∑

l1=2k1−1

(
ξ∗1,...∗n

l1,...,ln
(a)

)p1m−1




p2m−1
p1m−1

. . .




1
pnm−1

(4)

¨ ξ∗1,...,∗n

k1,...,kn
(a) | ¨§ ¯à¥¤áâ ¢«¥­¨ï (2).

�­¨§®âà®¯­ë¬ ¯à®áâà ­áâ¢®¬ �¥¡¥£  L∗~p(Rm) ­ §®¢¥¬ ¬­®¦¥áâ¢® ¨§-
¬¥à¨¬ëå ¢ Rm = Rm1 × . . .× Rmn äã­ªæ¨© f , ¤«ï ª®â®àëå

‖f‖L∗
~p
(Rm) = Φ∗~p(f) < ∞,

£¤¥ äã­ªæ¨®­ « Φ∗~p(f) ®¯à¥¤¥«ï¥âáï á«¥¤ãîé¨¬ ®¡à §®¬:

Φ∗p1
(f) =




∞∫

0

. . .




∞∫

0

|f(t1, . . . , tn)|p11 dt1




p21/p11

. . . dtn




1/pn1

,

Φ∗p1p2...pm
(f) = Φ∗p2...pm

(ξ(f)),
£¤¥ ¯®á«¥¤®¢ â¥«ì­®áâì

ξk1,...,kn(f) =




2kn∫

2kn−1

. . .




2k1∫

2k1−1

(f∗1,...,∗n(t1, . . . , tn)dt1)
p11




p21
p11

. . . dtn




1
pn1

, (5)

f∗(t) = f∗1,...,∗n(t1, . . . , tn) | äã­ªæ¨ï, ¯®«ãç¥­­ ï ¯à¨¬¥­¥­¨¥¬ ­¥¢®§à á-
â îé¥© ¯¥à¥áâ ­®¢ª¨ ¯®á«¥¤®¢ â¥«ì­® ¯® ¯¥à¥¬¥­­ë¬ xj1 , . . . , xjn ¢ Rm1 ,
. . . , Rmn ¯à¨ ä¨ªá¨à®¢ ­­ëå ®áâ «ì­ëå ¯¥à¥¬¥­­ëå ¨ äã­ªæ¨®­ «
Φ∗p2...pm

(·) ®¯à¥¤¥«¥­ à ¢¥­áâ¢®¬ (3).
�ãáâì A1 | ¡ ­ å®¢® ¯à®áâà ­áâ¢®, A2 | äã­ªæ¨®­ «ì­ ï ¡ ­ å®¢ 

à¥è¥âª . �¥à¥§ A = (A1, A2) ®¡®§­ ç¨¬ ¯à®áâà ­áâ¢® A1 | §­ ç­ëå ¨§-
¬¥à¨¬ëå äã­ªæ¨© â ª¨å, çâ® ‖f‖A1 ∈ A2 á ­®à¬®© ‖f‖ = ‖‖f(x)‖A1‖A2 .
�à®áâà ­áâ¢® A = (A1, . . . , An) ®¯à¥¤¥«ï¥âáï ¨­¤ãªâ¨¢­® ¨ ­ §ë¢ ¥âáï
 ­¨§®âà®¯­ë¬ ¯à®áâà ­áâ¢®¬ à §¬¥à­®áâ¨ n.

�ãáâì A0 = (A0
1, . . . , A

0
n) ¨ A1 = (A1

1, . . . , A
1
n) | ¤¢   ­¨§®âà®¯­ëå

¯à®áâà ­áâ¢ , E = {ε = (ε1, . . . , εn) : εi = 0 ¨«¨ εi = 1, i = 1, . . . , n}. �«ï
¯à®¨§¢®«ì­®£® ε ∈ E ®¯à¥¤¥«¨¬ ¯à®áâà ­áâ¢® Aε = (Aε1

1 , . . . , Aε1
n ) á ­®à¬®©

‖a‖Aε = ‖ . . . ‖a‖A
ε1
1

. . . ‖Aεn
n

.

� àã  ­¨§®âà®¯­ëå ¯à®áâà ­áâ¢ A0 = (A0
1, . . . , A

0
n) ¨ A1 = (A1

1, . . . , A
1
n)

­ §®¢¥¬ á®¢¬¥áâ¨¬®©, ¥á«¨ ­ ©¤¥âáï «¨­¥©­®¥ å ãá¤®àä®¢® ¯à®áâà ­áâ¢®,
á®¤¥à¦ é¥¥ ¢ ª ç¥áâ¢¥ ¯®¤¬­®¦¥áâ¢ ¯à®áâà ­áâ¢  Aε, ε ∈ E.

�ãáâì ∗ = (j1, . . . , jn) | ­¥ª®â®à ï ¯¥à¥áâ ­®¢ª  ¯®á«¥¤®¢ â¥«ì­®áâ¨
(1, . . . , n), ¢¥ªâ®àã ε = (ε1, . . . , εn) ∈ E á®¯®áâ ¢¨¬ ε∗ = (εj1 , . . . , εjn) ∈ E.
�¯à¥¤¥«¨¬ K∗ | äã­ªæ¨®­ «

K∗(t, a;A0,A1) = inf

{∑

ε∈E

tε‖aε∗‖Aε∗ : a =
∑

ε∈E

aε, aε ∈ Aε

}
,
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£¤¥ tε = tε1
1 . . . tεn

n .
�ãáâì 0 < θ = (θ1, . . . , θn) < 1, 0 < ~q 6 ∞. �¥à¥§ A∗

θ~q = (A0,A1)∗θ~q

®¡®§­ ç¨¬ «¨­¥©­®¥ ¯®¤¬­®¦¥áâ¢®
∑

ε∈E

Aε, ¤«ï í«¥¬¥­â®¢ ª®â®àëå ¢¥à­®

‖a‖A∗
θ~q

= ‖t−θK∗(t, a)‖L~q( 1
t ) < ∞,

§¤¥áì L~q(
1
t
) ®¯à¥¤¥«ï¥âáï ª ª ¯à®áâà ­áâ¢® L~q á ¢ëà ¦¥­¨¥¬

ξk1,...,kn
(f) =




2kn∫

2kn−1

. . .




2k1∫

2k1−1

(f∗1,...,∗n(t1, . . . , tn))p11 dt1
t1




p21
p11

. . .
dtn
tn




1
pn1

.

�¥®à¥¬ . �ãáâì Lp0 , Lp1 | ¯à®áâà ­áâ¢  �¥¡¥£  (á® á¬¥è ­­®©
¬¥âà¨ª®©), 1 6 p0 6≡ p1 6 ∞ ¨ 0 < θ = (θ1, . . . , θn) < 1, 0 < ~q =
= (q1, . . . ,qs) 6 ∞. �®£¤  (Lp0 , Lp1)

∗
θ~q = L∗~p, £¤¥ ~p = (p1,q1, . . . ,qs) ¨

1/p1 = (1− θ)/p0
1 + θ/p1

1.
� ¬¥ç ­¨¥. � ­­ ï â¥®à¥¬  ®¡®¡é ¥â à¥§ã«ìâ â à ¡®âë [1].

�¯¨á®ª «¨â¥à âãàë
1. �ãàáã«â ­®¢ �.�. � ª®íää¨æ¨¥­â å ªà â­ëå àï¤®¢ �ãàì¥ ¨§ Lp-¯à®áâà ­áâ¢

// �§¢¥áâ¨ï ���. �¥à¨ï ¬ â¥¬. 2000. �. 64, ü 1. �. 95{122.

������� ������������� ��� ��������� �����∗

�¥à¥¦­®© �.�.
�à®á« ¢áª¨© £®áã­¨¢¥àá¨â¥â ¨¬. �.�. �¥¬¨¤®¢ 

e-mail: ber@uniyar.ac.ru
� â¥®à¨¨ ¨­â¥£à «ì­ëå ®¯¥à â®à®¢ á ¯®«®¦¨â¥«ì­ë¬¨ ï¤à ¬¨ å®à®è®

¨§¢¥áâ­  â¥®à¥¬  íªáâà ¯®«ïæ¨¨ �ãà  ([1{4], ª®â®à ï £®¢®à¨â, çâ® ¨­â¥£-
à «ì­ë© ®¯¥à â®à K ®£à ­¨ç¥­ ¢ ¯à®áâà ­áâ¢¥ Lp â®£¤  ¨ â®«ìª® â®£¤ ,
ª®£¤  áãé¥áâ¢ã¥â ¯®«®¦¨â¥«ì­ ï, ª®­¥ç­ ï ¯.¢. äã­ªæ¨ï u(t), çâ® ®¯¥-
à â®à ®£à ­¨ç¥­ ¢ ¯ à¥ K : L∞u → L∞u ¨ K : L1

v → L1
v, £¤¥ v = u1/p−1.

�â¬¥â¨¬ ®¤­ ª®, çâ® ¢® ¢á¥å ¨§¢¥áâ­ëå ¤®ª § â¥«ìáâ¢ å â¥®à¥¬ë �ãà 
¢¥á®¢ë¥ äã­ªæ¨¨ áâà®ïâáï ­¥ª®­áâàãªâ¨¢­®, çâ® ­¥ ¯®§¢®«ï¥â ãáâ ­ ¢«¨-
¢ âì á¢®©áâ¢  ¢¥á®¢. �¤¥áì ¤«ï ª« áá¨ç¥áª®£® ®¯¥à â®à  � à¤¨ ¯à¥¤« £ -
îâáï ãá«®¢¨ï ¤«ï â®£®, çâ®¡ë ¢¥á®¢ë¥ äã­ªæ¨¨ ¨¬¥«¨ á¯¥æ¨ «ì­ë© ¢¨¤.

�ãáâì S(µ) | ¯à®áâà ­áâ¢® ¨§¬¥à¨¬ëå ®â­®á¨â¥«ì­® ¬¥àë �¥¡¥£ 
äã­ªæ¨© x : R+ → R. �ãáâì w : R+ → R+ ¯®«®¦¨â¥«ì­ ï äã­ªæ¨ï
(¢¥á), Lp

w | ¢¥á®¢®¥ ¯à®áâà ­áâ¢® �¥¡¥£  á ­®à¬®© ‖x|Lp
w‖ = ‖wx|Lp‖.

∗�¢â®à ¯®«ì§®¢ «áï ¯®¤¤¥à¦ª®© ���� (¯à®¥ªâ 08{01{00669)
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�¡®§­ ç¨¬ ç¥à¥§ K(↓) (K(↑)) ª®­ãá ¢ S(µ), á®áâ®ïé¨© ¨§ ­¥®âà¨æ â¥«ì-
­ëå ­¥¢®§à áâ îé¨å (­¥ã¡ë¢ îé¨å) äã­ªæ¨©.

�ãáâì ¤«ï «î¡®£® n ∈ N äã­ªæ¨ï x ¯à¨­ ¤«¥¦¨â L1([0, n]). �®£¤ 
à ¢¥­áâ¢®¬

Hx(t) =
1
t

t∫

0

x(s)ds

®¯à¥¤¥«¥­ ®¯¥à â®à � à¤¨.
�®à®è® ¨§¢¥áâ­® ([4]), çâ® ¯à¨ 1 < p < ∞ ®¯¥à â®à � à¤¨ H : Lp

v → Lp
v

®£à ­¨ç¥­ â®£¤  ¨ â®«ìª® â®£¤ , ª®£¤ 

sup
t>0




∞∫

t

(
v(s)
s

)p

ds




1/p

·



t∫

0

(
1

v(s)

)p′

ds




1/p′

< ∞,

®¯¥à â®à � à¤¨ H : L1
v1
→ L1

v1
®£à ­¨ç¥­ â®£¤  ¨ â®«ìª® â®£¤ , ª®£¤ 

∞∫

t

v1(s)
s

ds 6 Cv1(t),

®¯¥à â®à � à¤¨ H : L∞v0
→ L∞v0

®£à ­¨ç¥­ ®£à ­¨ç¥­ â®£¤  ¨ â®«ìª® â®£¤ ,
ª®£¤ 

t∫

0

ds

v0(s)
6 C

t

v0(t)
.

�á«¨ ¯®á¬®âà¥âì ­  ãá«®¢¨ï ®£à ­¨ç¥­­®áâ¨ ®¯¥à â®à  H ¢ ¯à®áâà ­áâ-
¢ å L1

v1
¨ L∞v0

, â® ¥áâ¥áâ¢¥­­ë¬¨ ãá«®¢¨ï¬¨ ­  ¢¥á®¢ë¥ äã­ªæ¨¨ ï¢«ïîâáï
á«¥¤ãîé¨¥:

v1(t) ∈ K(↓), t

v0(t)
∈ K(↑). (1)

�ãáâì § ¤ ­  äã­ªæ¨ï g : R+ → R+. �«ï ª ¦¤®£® a ∈ R+ ¯®«®¦¨¬

ρ+(g, a) = lim
t→∞

g(at)
g(t)

, ρ−(g, a) = lim
t→0

g(at)
g(t)

.

�¡¥ ¢¢¥¤¥­­ë¥ äã­ªæ¨¨ ï¢«ïîâáï ¯®«ã¬ã«ìâ¨¯«¨ª â¨¢­ë¬¨ ­  ¯®«ã®á¨.
�¥®à¥¬ . �ãáâì 1 < p < ∞. �ãáâì § ¤ ­  ¢¥á®¢ ï äã­ªæ¨ï v, ¤«ï

ª®â®à®© v(t)

t1−θ ∈ K(↓), ¨ â ª ï, çâ® ®¯¥à â®à H ®£à ­¨ç¥­ ª ª ®¯¥à â®à
H : Lp

v → Lp
v.

�«ï â®£®, çâ®¡ë ­ è«¨áì ¤¢¥ ¢¥á®¢ë¥ äã­ªæ¨¨ v0, v1, ã¤®¢«¥â¢®àïî-
é¨¥ à ¢¥­áâ¢ã v(t) ≡ v1−θ

0 (t) · vθ
1(t), ãá«®¢¨ï¬ (1), ¨ â ª¨¥, çâ® ®¯¥à â®à

� à¤¨ ®£à ­¨ç¥­ ª ª ®¯¥à â®à ¢ ¯ à¥:
H : L∞v0

→ L∞v0
, H : L1

v1
→ L1

v1
,

­¥®¡å®¤¨¬® ¨ ¤®áâ â®ç­® ¢ë¯®«­¥­¨¥ á®®â­®è¥­¨©

β

(
ρ+

(
v(t)
t1−θ

))
< 0, β

(
ρ−

(
v(t)
t1−θ

))
< 0,
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α

(
ρ+

(
t1−θ

v(t)

))
< 1, α

(
ρ−

(
t1−θ

v(t)

))
< 1.

�¤¥áì α(.), β(.) ­¨¦­¨© ¨ ¢¥àå­¨© ¯®ª § â¥«¨ à áâï¦¥­¨ï á®®â¢¥âáâ-
¢ãîé¨å ¯®«ã¬ã«ìâ¨¯«¨ª â¨¢­ëå äã­ªæ¨©.

� § ª«îç¥­¨¥ å®â¥«®áì ¡ë ®â¬¥â¨âì, çâ® ¦¥« â¥«¥­  ­ «®£ â¥áâ  �ãà 
¤«ï ¢¥á®¢ëå äã­ªæ¨© ¨§ ª®­ãá®¢ ¤«ï ®¡é¥© á¨âã æ¨¨.

�¯¨á®ª «¨â¥à âãàë
1. �®à®âª®¢ �.�. �­â¥£à «ì­ë¥ ®¯¥à â®àë. �®¢®á¨¡¨àáª, � ãª , 1983.
2. �¥à¥¦­®© �.�. �¥®à¥¬ë ® ¯à¥¤áâ ¢«¥­¨¨ ¯à®áâà ­áâ¢ ¨ «¥¬¬  �ãà // �®-

ª« ¤ë ���. 1995. T. 344. N 6. C. 727{730.
3. �¥à¥¦­®© �.�., � «¨£à ­¤  �. �¡ íªáâà ¯®«ïæ¨¨ ®¯¥à â®à®¢ ¨ £à ­¨æ å

¯à¨¬¥­¨¬®áâ¨ â¥áâ  �ãà  // �®ª« ¤ë ���. �¥à. � â¥¬ â¨ª . 2003. �. 393. N
5. �. 1{4.

4. Kufner A., Persson L.{E. Weighted inequalities of Hardy type. World Scienti�c.
2003.

������ ��������� �����������
�������������� �����

�¥á¯ «®¢ �.�.
�« ¤¨¬¨àáª¨© £®áã­¨¢¥àá¨â¥â

600000, �« ¤¨¬¨à, �®àìª®£® 87, ��¨�
e-mail: bespalov@vpti.vladimir.ru

�¨áªà¥â­®¥ ¯à¥®¡à §®¢ ­¨¥ �ãàì¥ (���) á«ã¦¨â ®á­®¢­ë¬  ¯¯ à -
â®¬, ¯à¨¬¥­ï¥¬ë¬ ¯à¨ æ¨äà®¢®© ®¡à ¡®âª¥ ¨­ä®à¬ æ¨¨. ��� ¯¥à¥¢®-
¤¨â ¢å®¤­®© á¨£­ « x = (x0 x1 . . . xn−1)T (¢¥ªâ®àë § ¯¨áë¢ ¥¬ ¢ ¢¨¤¥
¬ âà¨æë-áâ®«¡æ ) ¢ á¨£­ « ­  ¢ëå®¤¥ y = (y0 y1 . . . yn−1)T ¯® ä®à¬ã«¥ y =
= Fx ã¬­®¦¥­¨ï ¬ âà¨æ. �å®¤­®© á¨£­ « ¢®ááâ ­ ¢«¨¢ ¥âáï ¯® ä®à¬ã«¥
®¡à â­®£® ��� x = F−1y.

�ã¤¥¬ ¨á¯®«ì§®¢ âì á¨¬¬¥âà¨ç­ãî ä®à¬ã § ¯¨á¨ ®¯¥à â®à®¢ F ¨ F−1,
®¯à¥¤¥«¨¢ ¬ âà¨æã ��� ä®à¬ã«®©

F = Fn =
1√
n

(
qij

)n−1

i,j=0
, £¤¥ q = e2πi/n.

�®£¤  F−1 = F = 1√
n

(
qij

)n−1

i,j=0
, £¤¥ q = e−2πi/n. � íâ®¬ á«ãç ¥ ¬ âà¨æ 

F ¨ ®¯¥à â®à F ã­¨â à­ë¥.
� â¥å­¨ç¥áª¨å ¤¨áæ¨¯«¨­ å ¢ëå®¤­®© á¨£­ « ¯à¨­ïâ® ­ §ë¢ âì á¯¥ª-

âà «ì­ë¬¨ å à ªâ¥à¨áâ¨ª ¬¨. � â¥¬ â¨ª¨ á¯¥ªâà®¬ «¨­¥©­®£® ®¯¥à -
â®à  ¢ ª®­¥ç­®¬¥à­®¬ ¯à®áâà ­áâ¢¥ ­ §ë¢ îâ ­ ¡®à σ ¢á¥å (á ãç¥â®¬ ªà â-
­®áâ¨) ¥£® á®¡áâ¢¥­­ëå §­ ç¥­¨©. � ¯à¨¬¥à, á¯¥ªâà®¬ ��� á ¬ âà¨æ¥©
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F4 = 1
2




1 1 1 1
1 i −1 −i
1 −1 1 −1
1 −i −1 i


 ï¢«ï¥âáï ­ ¡®à σ4 = {1, 1,−1, i}. �¥£ª® ¢ë-

ç¨á«ïîâáï σ1 = {1}, σ2 = {1,−1}, σ3 = {1,−1, i} á¯¥ªâàë ¤«ï F1 = (1), F2,
F3. �ãáâì λ0 = 1, λ1 = −i, λ2 = −1, λ3 = i.

�¥®à¥¬ . �¯¥ªâà «î¡®© ¬ âà¨æë ��� Fn ¢ëç¨á«ï¥âáï ¯® à¥ªãà-
à¥­â­®© ä®à¬ã«¥

σ(F4m+k) = σ(F4m+k−1) ∪ λk , k = 0, 1, 2, 3.

�à®áâà ­áâ¢® Rn à §« £ ¥âáï ¢ ¯àï¬ãî áã¬¬ã ¨­¢ à¨ ­â­ëå ¯®¤-
¯à®áâà ­áâ¢ Rn = R0 ⊕ R1 ⊕ R2 ⊕ R3 â ª¨å, çâ® Fnx = λkx ¤«ï «î¡®£®
x ∈ Rk. �àâ®¯à®¥ªâ®à ¬¨ ­  ¨­¢ à¨ ­â­ë¥ ¯®¤¯à®áâà ­áâ¢  Rk á«ã-
¦ â ®¯¥à â®àë (k = 0, 1, 2, 3)

Pk =
1
4
(
I + ikF + (ikF )2 + (ikF )3

)
.

�� ����� ������� ������� �����{���������

�¨« «®¢ �.�.
�­áâ¨âãâ � â¥¬ â¨ª¨ ¨ �¥å ­¨ª¨ ��� �§¥à¡ ©¤¦ ­ 

Az-1141, � ªã, ã«. �.�£ ¥¢ , 9
�¥«.: (99412)4399192, � ªá: (99412)4390102, e-mail: b bilalov@mail.ru

�®à®è® ¨§¢¥áâ­  â¥®à¥¬  � ªá {�¨«ì£à ¬  ® ¯à¥¤áâ ¢«¥­¨¨ ¡¨«¨­¥©-
­ëå ä®à¬ ¢ £¨«ì¡¥àâ®¢ëå ¯à®áâà ­áâ¢ å (á¬. ­ ¯à. [1]). � ¤ ­­®© § ¬¥âª¥
¯à¨¢¥¤¥¬ ­¥ª®â®àë© ¡ ­ å®¢ë©  ­ «®£ íâ®£® à¥§ã«ìâ â .

�â ª, ¯ãáâì X;Y ¡ ­ å®¢ë ¯à®áâà ­áâ¢  á ­®à¬ ¬¨ ‖·‖x; ‖·‖y, á®®â-
¢¥âáâ¢¥­­®. B : X × Y → C ­¥ª®â®à ï ä®à¬ , ª®â®à ï ã¤®¢«¥â¢®àï¥â
á«¥¤ãîé¨¬ ãá«®¢¨ï¬:

|B(x; y)| 6 M‖x‖x · ‖y‖y, ∀x ∈ X, ∀y ∈ Y : (1)

B(x, y) = 0, ∀y ∈ Y (2)
â®«ìª® ¯à¨ x = 0.

¨§ B(x; yn) → 0 ¯à¨ n →∞ ∀x ∈ X á«¥¤ã¥â, çâ® yn → 0, n →∞. (3)

�¯à ¢¥¤«¨¢ 
�¥®à¥¬  1. �ãáâì X; Y ¡ ­ å®¢ë ¯à®áâà ­áâ¢ , X = X∗∗. �á«¨ ¡¨-

«¨­¥©­ ï ä®à¬  B(x, y) ã¤®¢«¥â¢®àï¥â ãá«®¢¨ï¬ (1){(3), â® X∗ ¨ Y ¨§®-
¬®àä­ë, ¯à¨ç¥¬ áãé¥áâ¢ã¥â ¨§®¬®àä¨§¬ T : X∗ ↔ Y â ª®©, çâ®

w(x) = B(x;Tw), ∀x ∈ X; ∀w ∈ X∗.
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�«¥¤áâ¢¨¥ 1. �ãáâìX = X∗∗ ¨ ¡¨«¨­¥©­ ï ä®à¬  B : X × X∗ → C
ã¤®¢«¥â¢®àï¥â ãá«®¢¨ï¬ (1){(3), £¤¥ Y = X∗. �®£¤  áãé¥áâ¢ã¥â  ¢â®¬®à-
ä¨§¬ T ∈ L(X∗):

w(x) = B(x;Tw),∀x ∈ X; ∀w ∈ X∗.

� ç áâ­®áâ¨, ¯®«ãç ¥¬ á«¥¤ãîé¨© ¢ à¨ ­â â¥®à¥¬ë � ªá {�¨«ì£à ¬ .
�¥®à¥¬  �.�. �ãáâì X £¨«ì¡¥àâ®¢® ¯à®áâà ­áâ¢® á® áª «ïà­ë¬

¯à®¨§¢¥¤¥­¨¥¬ ¨ ¯®«ãâ®à «¨­¥©­ ï ä®à¬  B : X2 → C ã¤®¢«¥â¢®àï¥â
ãá«®¢¨ï¬ (1){(3), £¤¥ Y = X. �®£¤  áãé¥áâ¢ã¥â  ¢â®¬®àä¨§¬ T ∈ L(X):

(x, y) = B(x; Ty), ∀x, y ∈ X.

�«¥¤ã¥â ®â¬¥â¨âì, çâ® ãá«®¢¨¥ (3) ¢ íâ¨å ãâ¢¥à¦¤¥­¨ïå ¬®¦­® § ¬¥-
­¨âì á«¥¤ãîé¨¬: ∃A ∈ L(Y ;X) : |B(Ay; y)| > m · ‖y‖2y, ∀y ∈ Y, m > 0.

�¯¨á®ª «¨â¥à âãàë
1. �®á¨¤  �. �ã­ªæ¨®­ «ì­ë©  ­ «¨§. �., ý�¨àþ, 1967.

� ���������� ������� ��������� � �������
������������� ������ � ����������

����������� �������������∗

�¨« «®¢ �.�., �ãá¥©­®¢ �.�.
�­áâ¨âãâ � â¥¬ â¨ª¨ ¨ �¥å ­¨ª¨ ��� �§¥à¡ ©¤¦ ­ 

£.� ªã, ã«.�.�£ ¥¢  9
e-mail: b bilalov@mail.ru

�ãáâì p : [−π, π] → [1, +∞) ¨§¬¥à¨¬ ï äã­ªæ¨ï. �¡®§­ ç¨¬ ç¥à¥§Lpt

¡ ­ å®¢® ¯à®áâà ­áâ¢® ¨§¬¥à¨¬ëå ­  [−π, π] äã­ªæ¨© á ­®à¬®© ‖.‖pt
:

‖f‖pt
= inf

{
λ > 0 : Ip

(
f

λ

)
6 1

}
,

£¤¥ Ip(f) ≡
π∫
−π

|f(t)|
p(t)

dt.

�á«¨ ρ : [−π, π] → [0, +∞) ¢¥á®¢ ï äã­ªæ¨ï, â® ¯®¤ Lpt,ρt ¯®­¨¬ ¥¬
¡ ­ å®¢® ¯à®áâà ­áâ¢® ¨§¬¥à¨¬ëå ­  (−π, π) äã­ªæ¨© á ­®à¬®© ‖.‖pt,ρt

:

‖f‖pt,ρt
≡ ‖f‖pt

.

∗� ¡®â  ¢ë¯®«­¥­  ¢ à ¬ª å ¯à®¥ªâ  ýINTASþ Ref. 8792.
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�ãáâì

Imn ≡
{

f : |f(x1)− f(x2)| 6 A

− ln |x1−x2| , |x1 − x2| 6 1
2
, ∀x1, x2 ∈ [−π, π]

}
,

p− = ess inf
x∈[−π,π]

p(t); p+ = ess sup
x∈[−π,π]

p(t).

�¥§¤¥ 1
p(t)

+ 1
q(t)

≡ 1. �®§ì¬¥¬ ¢¥á ρ ¢ ¢¨¤¥ :

ρ(t) ≡
l∏

k=1

|t− tk|αk , {tk}l
1 ⊂ [−π, π].

�¯à ¢¥¤«¨¢ 
�¥®à¥¬ .�ãáâì p ∈ Imn ¨ 1 < p− 6 p+ < +∞. �á«¨ ¢ë¯®«­¥­ë

­¥à ¢¥­áâ¢ 

− 1
p(tk)

< αk <
1

q(tk)
, k = 1, l;

â® á¨áâ¥¬  íªá¯®­¥­â
{
eint

}+∞
−∞ ®¡à §ã¥â ¡ §¨á ¢ Lpt,ρt .

�­ «®£¨ç­ë¥ à¥§ã«ìâ âë ¬®¦­® ¯®«ãç¨âì ®â­®á¨â¥«ì­® á¨áâ¥¬ ª®á¨-
­ãá®¢ {cos nt}n>0 ¨ á¨­ãá®¢ {sin nt}n>1.

������������� ������������ �����������
��� ������������� �������

�®¡ª®¢ �.�.
����

e-mail: alexbk74@mail.ru
� ­ áâ®ïé¥¥ ¢à¥¬ï à¥è¥­¨¥ è¨à®ª®£® á¯¥ªâà  ª ª â¥å­¨ç¥áª¨å, â ª ¨

íª®­®¬¨ç¥áª¨å § ¤ ç á¢ï§ ­® á ­¥®¡å®¤¨¬®áâìî ®¡à ¡®âª¨ ¬ áá¨¢®¢ ¤ ­-
­ëå, á æ¥«ìî ¯®«ãç¥­¨ï ¬ â¥¬ â¨ç¥áª¨å ¬®¤¥«¥© äã­ªæ¨®­ «ì­ëå § ¢¨á¨-
¬®áâ¥© â¥å ¨«¨ ¨­ëå ¯ à ¬¥âà®¢ ¨ ¯à®£­®§¨à®¢ ­¨ï ­  ®á­®¢¥ ¯®«ãç¥­­ëå
¬®¤¥«¥©.

� ¯®§¨æ¨¨ ¬ â¥¬ â¨ç¥áª®£®  ­ «¨§ , ¤«ï à¥è¥­¨ï ãª § ­­ëå § ¤ ç
¯à¨¬¥­ï¥âáï  ¯¯à®ªá¨¬ æ¨ï äã­ªæ¨©, ¨á¯®«ì§®¢ ­¨ï ª®â®à®© ¯®§¢®«ï¥â:

{ ®¡à ¡ âë¢ âì äã­ªæ¨¨, ¨¬¥îé¨¥ á«®¦­ë¥ § ¢¨á¨¬®áâ¨ ¯ãâ¥¬ § -
¬¥­ë íâ¨å äã­ªæ¨© ­  ¡«¨§ª¨¥ ¨¬  ¯¯à®ªá¨¬¨àãîé¨¥ äã­ªæ¨¨, ­®
¨¬¥îé¨¥ ®â­®á¨â¥«ì­® ¯à®áâë¥ äã­ªæ¨®­ «ì­ë¥ § ¢¨á¨¬®áâ¨ (íªá-
¯®­¥­æ¨ «ì­ãî, áâ¥¯¥­­ãî, ¯®«¨­®¬¨ «ì­ãî ¨ ¤à.);

{ ¯à®£­®§¨à®¢ âì ¯®¢¥¤¥­¨¥ ¨áå®¤­ëå äã­ªæ¨© ­  ¤àã£¨å ¨­â¥à¢ « å
§  áç¥â ¨á¯®«ì§®¢ ­¨ï ãà ¢­¥­¨©  ¯¯à®ªá¨¬¨àãîé¨å äã­ªæ¨©.

�¤­ ª® âàã¤®¥¬ª®áâì ýàãç­®£®þ ¨á¯®«ì§®¢ ­¨ï  «£®à¨â¬®¢  ¯¯à®-
ªá¨¬ æ¨¨ ¯à¨¢®¤¨â ª ­¥®¡å®¤¨¬®áâ¨ ¯à¨¬¥­¥­¨ï  ¢â®¬ â¨§¨à®¢ ­­ëå
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áà¥¤áâ¢ ¤«ï à áç¥â   ¯¯à®ªá¨¬¨àãîé¨å äã­ªæ¨©, ¨­ ç¥ £®¢®àï, | ª ¨á-
¯®«ì§®¢ ­¨î ¯à®£à ¬¬­®£® ®¡¥á¯¥ç¥­¨ï ¯®§¢®«ïîé¥£® ¢ë¯®«­¨âì  ¯¯à®-
ªá¨¬ æ¨î äã­ªæ¨©. �à¨ íâ®¬ ¯à®£à ¬¬­ë¥ áà¥¤áâ¢ , ¨á¯®«ì§ã¥¬ë¥ ¯à¨
à¥è¥­¨¨ ãª § ­­®© § ¤ ç¨ ¤®«¦­ë ®â¢¥ç âì á«¥¤ãîé¨¬ âà¥¡®¢ ­¨ï¬:

{ è¨à®ª®¥ à á¯à®áâà ­¥­¨¥ ¯à®£à ¬¬­®£® ¯à®¤ãªâ ;
{ ¯à®áâ®â  ¨ £¨¡ª®áâì ¢ ¨á¯®«ì§®¢ ­¨¨,   â ª¦¥ ­ £«ï¤­®áâì ¯à¥¤áâ ¢-

«ï¥¬®© ¨­ä®à¬ æ¨¨;
{  ¤¥ª¢ â­®áâì ¯®áâà®¥­­®©  ¯¯à®ªá¨¬¨àãîé¥© äã­ªæ¨¨ ¯® ®â­®è¥-

­¨î ª ¨áå®¤­®© äã­ªæ¨¨.

�¤­¨¬ ¨§ ¯à®£à ¬¬­ëå ¯à®¤ãªâ®¢, ­  ¯¥à¢ë© ¢§£«ï¤, ®â¢¥ç îé¨¬
íâ¨¬ âà¥¡®¢ ­¨ï¬ ï¢«ïîâáï í«¥ªâà®­­ë¥ â ¡«¨æë Microsoft Excel. � á-
á¬®âà¨¬, ¢ ª ª®© áâ¥¯¥­¨ ¨á¯®«ì§®¢ ­¨¥ Microsoft Excel ¯®§¢®«ï¥â à¥è âì
§ ¤ ç¨ ¯®áâà®¥­¨ï  ¯¯à®ªá¨¬¨àãîé¨å äã­ªæ¨©.

�¨à®ª®¥ ¨á¯®«ì§®¢ ­¨¥ Microsoft Excel ®ç¥¢¨¤­®. �á«¨ £®¢®à¨âì ®
¯à®áâ®â¥ ¨ £¨¡ª®áâ¨ ¢ ¨á¯®«ì§®¢ ­¨¨, â® á«¥¤ã¥â ®â¬¥â¨âì çâ® Microsoft
Excel ¯®§¢®«ï¥â ¨á¯®«ì§®¢ âì è¨à®ª¨© ¢ë¡®à  ¯¯à®ªá¨¬¨àãîé¨å äã­ª-
æ¨©: íªá¯®­¥­æ¨ «ì­ãî, áâ¥¯¥­­ãî, «®£ à¨ä¬¨ç¥áªãî, «¨­¥©­ãî, ¯®«¨-
­®¬¨ «ì­ãî (áâ¥¯¥­ì ¯®«¨­®¬  2{6). �¯¯à®ªá¨¬¨àãîé ï äã­ªæ¨ï áâà®-
¨âáï ­  ®¤­®¬ £à ä¨ª¥ á ¨áå®¤­®©, çâ® ã«ãçè ¥â ­ £«ï¤­®áâì ¯à¥¤áâ ¢«ï-
¥¬®© ¨­ä®à¬ æ¨¨. �à®¬¥ â®£®, ¢ë¢®¤¨âáï ãà ¢­¥­¨¥  ¯¯à®ªá¨¬¨àãîé¥©
äã­ªæ¨¨,   â ª¦¥ ª®íää¨æ¨¥­â ¤¥â¥à¬¨­ æ¨¨ R2. �® ¥áâì Microsoft Excel
¯®«­®áâìî ®â¢¥ç ¥â ¯¥à¢ë¬ ¤¢ã¬ âà¥¡®¢ ­¨ï¬.

�, ­ ª®­¥æ, à áá¬®âà¨¬ áâ¥¯¥­ì  ¤¥ª¢ â­®áâ¨ ¯®áâà®¥­­®©  ¯¯à®ªá¨-
¬¨àãîé¥© äã­ªæ¨¨ ¯® ®â­®è¥­¨î ª ¨áå®¤­®©. �à¨ íâ®¬ ¢ ª ç¥áâ¢¥ ªà¨â¥-
à¨ï  ¤¥ª¢ â­®áâ¨ ¡ã¤¥â à áá¬ âà¨¢ âìáï ª®íää¨æ¨¥­â ¤¥â¥à¬¨­ æ¨¨ R2.

�à¨  ¯¯à®ªá¨¬ æ¨¨ ®â­®á¨â¥«ì­® ¯à®áâëå § ¢¨á¨¬®áâ¥© ­  à ¢­®-
¬¥à­®¬ ¨­â¥à¢ «¥, ¯®«ãç¥­­ë¥ à¥§ã«ìâ âë ¢¯®«­¥  ¤¥ª¢ â­ë. �¤­ ª®,
¥á«¨ ¯®¯ëâ âìáï ®áãé¥áâ¢¨âì ¯®áâà®¥­¨¥  ¯¯à®ªá¨¬¨àãîé¥© äã­ªæ¨¨
¤«ï á«®¦­®© § ¢¨á¨¬®áâ¨ ­  ­¥à ¢­®¬¥à­®¬ ¨­â¥à¢ «¥, â®  ­ «¨§ ¯®«ãç¥­-
­ëå à¥§ã«ìâ â®¢ ¯®ª §ë¢ ¥â çâ®  ¯¯à®ªá¨¬¨àãîé ï äã­ªæ¨ï  ¤¥ª¢ â­®
®¯¨áë¢ ¥â ¨áå®¤­ãî â®«ìª® ¢ ªà ©­¥ ã§ª®¬ ¨­â¥à¢ «¥. �à¨ íâ®¬ § ï¢-
«¥­­ë¥ à¥§ã«ìâ âë  ¯¯à®ªá¨¬ æ¨¨ ®â«¨ç îâáï ®â à¥ «ì­ëå, çâ® ­ £«ï¤­®
¢¨¤­® ­  ¯à¨¢¥¤¥­­®¬ ¯à¨¬¥à¥.

�®«ãç¥­­ë¥ à¥§ã«ìâ âë à áç¥â  ¯®ª §ë¢ îâ, çâ®  ¯¯à®ªá¨¬ æ¨ï ¢ Mi-
crosoft Excel ¬®¦¥â ¯à®¨§¢®¤¨âáï â®«ìª® ¤«ï ®â­®á¨â¥«ì­® ¯à®áâëå § -
¢¨á¨¬®áâ¥©. �è¨¡®ç­ë¥ à¥§ã«ìâ âë à áç¥â  ¤«ï á«®¦­ëå § ¢¨á¨¬®áâ¥©
®¡êïá­ïîâáï ­¥¡®«ìè¨¬ ¢ë¡®à®¬ à¥£à¥áá®à®¢ ¨ ­¥ãáâ®©ç¨¢®áâìî ¯®«¨­®-
¬®¢ ¢ëá®ª¨å áâ¥¯¥­¥© ¯à¨ ¨á¯®«ì§®¢ ­¨¨ ¯®«¨­®¬¨ «ì­ëå äã­ªæ¨©.

� ª¨¬ ®¡à §®¬, ¯à¨ ¯®áâà®¥­¨¨  ¯¯à®ªá¨¬¨àãîé¨å äã­ªæ¨© á«®¦­ëå
§ ¢¨á¨¬®áâ¥© ­¥®¡å®¤¨¬® ¨á¯®«ì§®¢ âì á¯¥æ¨ «¨§¨à®¢ ­­ë¥ ¯à®£à ¬¬­ë¥
¯à®¤ãªâë, ¢ ç áâ­®áâ¨, ¯ ª¥â Mathematica, á®§¤ ­­ë© ª®¬¯ ­¨¥© Wolfram
Research. � ­­ë© ¯ ª¥â ¯®§¢®«ï¥â:

{ ¨á¯®«ì§®¢ âì à §«¨ç­ë¥ à¥£à¥áá®àë ¯à¨ ¯®áâà®¥­¨¨  ¯¯à®ªá¨¬¨àã-
îé¥© äã­ªæ¨¨, çâ® ®¡¥á¯¥ç¨¢ ¥â ¢ëá®ª®¥ §­ ç¥­¨¥ ª®íää¨æ¨¥­â 
¤¥â¥à¬¨­ æ¨¨ ¤«ï á«®¦­ëå § ¢¨á¨¬®áâ¥©;
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�¯¯à®ªá¨¬ æ¨ï ¯®«¨­®¬®¬ 6-© áâ¥¯¥­¨
(¨áå®¤­ ï § ¢¨á¨¬®áâì ¯®ª § ­  â®­ª®©

«¨­¨¥©)

X Y
¯®«¨­®¬

6-©
áâ¥¯¥­¨

¯®«¨­®¬
3-©

áâ¥¯¥­¨
1 45 48,6274 86,7163
4 130 136,5568 107,7724
8 200 182,9448 182,1004

10 220 192,406 232,51
15 265 202,416 373,7205
20 330 −444, 624 500,086
30 375 −7445, 45 525,582
40 440 16553,72 −56, 402
50 465 331852,7 −1611, 27
60 490 1745687 −4504, 41
70 500 6080229 −9101, 23
80 530 16784586 −15767, 1

{ ®áãé¥áâ¢«ïâì  ¯¯à®ªá¨¬ æ¨î äã­ªæ¨© ­¥áª®«ìª¨å ¯¥à¥¬¥­­ëå, ¢
ç áâ­®áâ¨, áâà®¨âì  ¯¯à®ªá¨¬¨àãîé¨¥ ¯®¢¥àå­®áâ¨ ¤«ï äã­ªæ¨©
¤¢ãå ¯¥à¥¬¥­­ëå.

� ����������� ������� �������, ���������
� �������� �����

�®ª ¥¢ �.�., �¥­¦¥¡¥ª®¢  �.�.
�¢à §¨©áª¨© ­ æ¨®­ «ì­ë© ã­¨¢¥àá¨â¥â ¨¬. �.�. �ã¬¨«¥¢ 

�áâ ­ , � § åáâ ­
e-mail: bokayev@mail.ru

� ¤ ­­®© à ¡®â¥ ãáâ ­ ¢«¨¢ ¥âáï á¢ï§ì ¬¥¦¤ã ª« áá ¬¨ äã­ªæ¨©, á¢ï-
§ ­­ë¬¨ á àï¤ ¬¨ ¯® á¨áâ¥¬¥ �®«è .

�¥à¥§ {wn(x)}∞n=0 ®¡®§­ ç¨¬ á¨áâ¥¬ã �®«è  ¢ ­ã¬¥à æ¨¨ �í«¨ [1].
�¥à¥§ α(t) ¡ã¤¥¬ ®¡®§­ ç âì ­¥ª®â®àãî äã­ªæ¨î, ª®â®à ï ¨§¬¥à¨¬  ­ 

[0, 1] ¨ áã¬¬¨àã¥¬  ­  [δ, 1] ¤«ï «î¡®£® ¯®«®¦¨â¥«ì­®£® δ < 1. �¡®§­ ç¨¬
â ª¦¥

β(n) =

1∫

1
n

α(t)dt, µ(n) =

1
2n−1∫

1
2n

α(t)dt.

�ã¤¥¬ £®¢®à¨âì, çâ® íâ  äã­ªæ¨ï α(t) ã¤®¢«¥â¢®àï¥â δ-ãá«®¢¨î, ¥á«¨
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áãé¥áâ¢ã¥â ¯®áâ®ï­­ ï C â ª ï, çâ® ¤«ï ¢á¥å ¯®«®¦¨â¥«ì­ëå δ < δ0 á¯à -
¢¥¤«¨¢® ­¥à ¢¥­áâ¢®

2δ∫

0

α(t)dt 6 C

1∫

2δ

α()tdt,

¨ ã¤®¢«¥â¢®àï¥â (σ, τ)-ãá«®¢¨ï¬, ¥á«¨

1.
1∫
0

α(t)tσdt 6 C(σ) < ∞.
2. �«ï ­¥ª®â®à®£® τ > 0 ¨ ¢á¥å ¯®«®¦¨â¥«ì­ëå δ < δ0 áãé¥áâ¢ã¥â â ª ï

¯®áâ®ï­­ ï C(σ, τ), çâ®
δ∫

0

α(t)tσ(1−τ)dt 6 C(σ, τ)δσ(1−τ)

2δ∫

δ

α(t)dt.

�ãáâì 1 6 p < ∞, 1 6 θ < ∞. �¥à¥§ Bθ,p(α) ®¡®§­ ç¨¬ ª« áá äã­ªæ¨©
f(x) ∈ Lp[0, 1], ¤«ï ª®â®àëå

Iθ,p =




1∫

0

α(t)ωθ(f, t)pdt




1
θ

< ∞,

£¤¥ ω(f, t)p | £àã¯¯®¢®© ¨­â¥£à «ì­ë© ¬®¤ã«ì ­¥¯à¥àë¢­®áâ¨ äã­ªæ¨¨
f ∈ Lp[0, 1]. (á¬.[1]). �á«¨ α(t) = t−rθ−1, â® ª« áá Bθ,p(α) á®¢¯ ¤ ¥â á
ª« áá®¬ �¥á®¢  Br

p,θ ¯® ¡ §¨á ¬ �®«è .
�¥à¥§ Wθ,p(α) ®¡®§­ ç¨¬ ª« áá äã­ªæ¨© f(x) ∈ Lp[0, 1], ¨¬¥îé¨å àï¤

�ãàì¥{�®«è 
∞∑

n=0
anwn(x), ¤«ï ª®â®àëå àï¤ ¯® á¨áâ¥¬¥ �®«è 

∞∑
n=0

an(x)β
1
θ (n)wn(x)

¥áâì àï¤ �ãàì¥{�®«è  ­¥ª®â®à®© äã­ªæ¨¨ ϕ(x) ∈ Lp[0, 1].
�¥®à¥¬  1. �á«¨ θ = p ¤«ï 1 < p 6 2 ¨«¨ θ = 2 ¤«ï 2 6 p < ∞,  

äã­ªæ¨ï α(t) ã¤®¢«¥â¢®àï¥â δ-ãá«®¢¨î, â® Bθ,p(α) ⊂ Wθ,p(α), ¤àã£¨¬¨
á«®¢ ¬¨, ¥á«¨ f(∈)Bθ,p(α), â® àï¤ ¯® á¨áâ¥¬¥ �®«è 

∞∑
n=0

an(x)β
1
θ (n)wn(x)

¥áâì àï¤ �ãàì¥{�®«è  ­¥ª®â®à®© äã­ªæ¨¨ ϕ(x) ∈ Lp[0, 1]. �à®¬¥ â®£®,
á¯à ¢¥¤«¨¢® ­¥à ¢¥­áâ¢®

‖ϕ‖p 6 C(θ, p, k)Iθ,p.

�¥®à¥¬  2. �á«¨ θ = p ¤«ï 2 6 p < ∞ ¨«¨ θ = 2 ¤«ï 1 < p 6 2,
  äã­ªæ¨ï α(t) ã¤®¢«¥â¢®àï¥â δ-ãá«®¢¨î, â® Wθ,p(α) ⊂ Bθ,p(α). �à®¬¥
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â®£®, á¯à ¢¥¤«¨¢® ­¥à ¢¥­áâ¢®
Iθ,p 6 C(θ, p, τ, k)(‖ϕ‖p + ‖f‖p).

�­ «®£¨ â¥®à¥¬ 1 ¨ 2 ¤«ï á«ãç ï âà¨£®­®¬¥âà¨ç¥áª¨å àï¤®¢ à ­¥¥ ¤®ª -
§ ­ë ¢ à ¡®â¥ [2]. �à¨ íâ®¬ ¢ á«ãç ¥ âà¨£®­®¬¥âà¨ç¥áª®© á¨áâ¥¬ë  ­ «®£
â¥®à¥¬ë 2 á¯à ¢¥¤«¨¢® ¯à¨ ¤®¯®«­¨â¥«ì­®¬ (σ, τ)-ãá«®¢¨¨ ­  äã­ªæ¨î
α(t).

�¯¨á®ª «¨â¥à âãàë
1. �®«ã¡®¢ �.�., �ä¨¬®¢ �.�., �ª¢®àæ®¢ �.�. �ï¤ë ¨ ¯à¥®¡à §®¢ ­¨ï �®«è . �.:

� ãª , 1987.
2. �®â ¯®¢ �.�. � ¢§ ¨¬®á¢ï§¨ ­¥ª®â®àëå ª« áá®¢ äã­ªæ¨©. � â¥¬.§ ¬¥âª¨.

�.2, ü4, 1967. �. 361{372.

�� ����� �������������� �������� �������
�������

�®­¤ à¥­ª® �.�.
�à®á« ¢áª¨© £®á¯¥¤ã­¨¢¥àá¨â¥â ¨¬. �.�. �è¨­áª®£®

e-mail: smirn@yspu.yar.ru

�®à®è® ¨§¢¥áâ­  à®«ì £¥®¬¥âà¨ç¥áª¨å á¢®©áâ¢ ¤«ï ¨áá«¥¤®¢ ­¨ï ¢­ãâ-
à¥­­¥© áâàãªâãàë ª®­ãá®¢ ¨ ¢ à §«¨ç­ëå ¯à¨ª« ¤­ëå § ¤ ç å.

�¨¦¥ ¢¢®¤¨âáï ®¤­  £¥®¬¥âà¨ç¥áª ï ª®­áâàãªæ¨ï ¤«ï ª®­ãá®¢. �­ 
­ ¢¥ï­ , á ®¤­®© áâ®à®­ë, ª« áá¨ç¥áª®© â¥®à¥¬®© �®ª¥ ® ¯à¥¤áâ ¢«¥­¨¨
í«¥¬¥­â®¢ ª®­ãá  ç¥à¥§ ªà ©­¨¥ «ãç¨ [1],   á ¤àã£®© áâ®à®­ë ¯®áâà®¥­¨ï¬¨
¨§ à ¡®âë [2], ¯®á¢ïé¥­­®© ®¯¥à â®à­®¬ã ¯à¥¤áâ ¢«¥­¨î ª®­ãá®¢ ã¡ë¢ -
îé¨å ¨ ¢®£­ãâëå äã­ªæ¨© ¢ ¢¥á®¢®¬ ¯à®áâà ­áâ¢¥ �¥¡¥£ .

�ãáâì S(µ) ¥áâì ¯à®áâà ­áâ¢® ¨§¬¥à¨¬ëå ®â­®á¨â¥«ì­® ¬¥àë �¥¡¥£ 
äã­ªæ¨© ­  R+. �¨¬¢®«®¬ K ¡ã¤¥¬ ®¡®§­ ç âì ­¥ª®â®àë© ª®­ãá ¢ S(µ)+.

�¯à¥¤¥«¥­¨¥. �ãáâì § ¤ ­ ª®­ãá K. �ã¤¥¬ £®¢®à¨âì, çâ® ª®­ãá
K ®¡« ¤ ¥â á¨«ì­ë¬ ãá«®¢¨¥¬ �®ª¥, ¥á«¨ ¤«ï ª ¦¤®© ϕ ∈ K ­ ©¤¥âáï
¯®á«¥¤®¢ â¥«ì­®áâì ªà ©­¨å «ãç¥© {ϕi ∈ K} â ª ï, çâ® ¢ë¯®«­ïîâáï
á®®â­®è¥­¨ï:

a) ¯à¨ ¢á¥å t ∈ R+ ¢ë¯®«­¥­® ­¥à ¢¥­áâ¢®

c−1
0

∑

i

ϕi(t) 6 ϕ(t) 6 c0

∑

i

ϕi(t),

(ª®­áâ ­â  c0 ­¥ § ¢¨á¨â ®â ϕ ∈ K);
b) ¯à¨ ¢á¥å 1 6 p < ∞ ¨ ¢á¥å ¢¥á®¢ëå äã­ªæ¨ïå w á¯à ¢¥¤«¨¢ë ­¥à -

¢¥­áâ¢ 
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c−1
1 (p)

∑

i




∫

R+

ϕp
i (t)w

p(t)dt




1/p

6




∫

R+

ϕp(t)wp(t)dt




1/p

6

6 c1(p)
∑

i




∫

R+

ϕp
i (t)w

p(t)dt




1/p

,

(ª®­áâ ­â  c1 ­¥ § ¢¨á¨â ®â ¢¥á  w,   ¬®¦¥â § ¢¨á¥âì «¨èì ®â p);

�à®¨««îáâà¨àã¥¬ ¢¢¥¤¥­­®¥ ¯®­ïâ¨¥.
�ãáâì § ¤ ­  ¯®«®¦¨â¥«ì­ ï äã­ªæ¨ï ψ : R+ → R+. �¥à¥§ K(ψ, ↓)

¡ã¤¥¬ ®¡®§­ ç âì ¬­®¦¥áâ¢® äã­ªæ¨© x ∈ S(µ)+, ¤«ï ª ¦¤®© ¨§ ª®â®àëå
¯à®¨§¢¥¤¥­¨¥ x(t) · ψ(t) ­¥ ¢®§à áâ ¥â.

�¥®à¥¬  1. �®­ãá K(ψ, ↓) ã¤®¢«¥â¢®àï¥â á¨«ì­®¬ã ãá«®¢¨î �®ª¥.
� áá¬®âà¨¬ â¥¯¥àì ª®­ãá K(concave) ⊂ S(µ)+, á®áâ®ïé¨© ¨§ ¢®£­ãâëå

äã­ªæ¨©, ª ¦¤ ï ¨§ ª®â®àëå ã¤®¢«¥â¢®àï¥â ¤®¯®«­¨â¥«ì­ë¬ ãá«®¢¨ï¬
lim
t→0

ϕ(t) = 0, lim
t→∞

t−1ϕ(t) = 0.
�¥®à¥¬  2. �®­ãá K(concave) ã¤®¢«¥â¢®àï¥â á¨«ì­®¬ã ãá«®¢¨î

�®ª¥.
�ãáâì ª®­ãá K(convex) ⊂ S(µ)+ á®áâ®¨â ¨§ ­¥¢®§à áâ îé¨å ¢ë¯ãª«ëå

äã­ªæ¨© ­  R+, ã¤®¢«¥â¢®àïîé¨å ¤®¯®«­¨â¥«ì­®¬ã ãá«®¢¨î lim
t→∞

ϕ(t) =
= 0.

�¥®à¥¬  3. �®­ãá K(convex) ­¥ ã¤®¢«¥â¢®àï¥â á¨«ì­®¬ã ãá«®¢¨î
�®ª¥.

�¢â®à ¢ëà ¦ ¥â ¡« £®¤ à­®áâì á¢®¥¬ã ­ ãç­®¬ã àãª®¢®¤¨â¥«î �¬¨à-
­®¢ã �.�. §  ¯®¬®éì ¢ à ¡®â¥ ¨ �¥à¥¦­®¬ã �.�. §  ¬­®£®ç¨á«¥­­ë¥ ª®­-
áã«ìâ æ¨¨.

�¯¨á®ª «¨â¥à âãàë
1. �¥«¯á �. �¥ªæ¨¨ ® â¥®à¥¬ å �®ª¥. �®áª¢ , �¨à, 1968.
2. �¥à¥¦­®© �.�.. � «¨£à ­¤  �. � ¯à¥¤áâ ¢¨¬®áâ¨ ­¥ª®â®àëå ª®­ãá®¢ ¢ Lp

v ¨
íªáâà ¯®«ïæ¨¨ ®¯¥à â®à®¢ ­  ª®­ãá å// �®ª« ¤ë ���. 2006. �. 406, N 4. �.
1{4.

�� ����������� ��������������
������������������ �� �������� ������

�¢¥¤¥­áª ï �.�.

�®áª¢ 
�ãáâì x = {xk}k∈Z | ç¨á«®¢ ï ¯®á«¥¤®¢ â¥«ì­®áâì, ¯à¨­ ¤«¥¦ é ï

ª« ááã
l22 = {x ∈ l2,

∑

k∈Z
(xk+1 − 2xk + xk−1)

2 6 1}.
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�à¥¤¯®«®¦¨¬, çâ® ¢¬¥áâ® x ¨§¢¥áâ­  ¯®á«¥¤®¢ â¥«ì­®áâì
x̃ = {x̃k}k∈Z ∈ l2,

â ª ï, çâ® ∑

k∈Z
(xk − x̃k)2 6 δ2.

� áá¬ âà¨¢ ¥âáï § ¤ ç  ¢®ááâ ­®¢«¥­¨ï §­ ç¥­¨ï x0 ¯® ¨­ä®à¬ æ¨¨ ®¡ x̃.
�®¤ ¬¥â®¤ ¬¨ ¢®ááâ ­®¢«¥­¨ï ¡ã¤¥¬ ¯®­¨¬ âì ¢á¥¢®§¬®¦­ë¥ ®â®¡à ¦¥­¨ï

ϕ : l2 → R.

�®£à¥è­®áâìî ¬¥â®¤  ϕ ­ §®¢¥¬ ¢¥«¨ç¨­ã
e(δ, ϕ) = sup

x∈l22,

ex∈l2,P
k∈Z

(xk−exk)26δ2

|x0 − ϕ({x̃k}k∈Z)|,

  ¯®£à¥è­®áâìî ®¯â¨¬ «ì­®£® ¢®ááâ ­®¢«¥­¨ï | ¢¥«¨ç¨­ã
E(δ) = inf

ϕ:l2→R
e(δ, ϕ).

�¥â®¤, ­  ª®â®à®¬ ¤®áâ¨£ ¥âáï ­¨¦­ïï £à ­ì, ­ §®¢¥¬ ®¯â¨¬ «ì­ë¬ ¬¥-
â®¤®¬. �®£« á­® ®¡é¥© â¥®à¨¨, ¢ëç¨á«¥­¨¥ ¯®£à¥è­®áâ¨ ®¯â¨¬ «ì­®£®
¢®ááâ ­®¢«¥­¨ï á¢®¤¨âáï ª à¥è¥­¨î á«¥¤ãîé¥© íªáâà¥¬ «ì­®© § ¤ ç¨

E(δ) = sup
x∈l22,

P
k∈Z

xk
26δ2

|x0| (1)

�â  § ¤ ç  ­  ãá«®¢­ë© íªáâà¥¬ã¬ à¥è ¥âáï ¬¥â®¤®¬ � £à ­¦ ,  
¨¬¥­­®

L(x, λ1, λ2) = −x0 + λ1

∑

k∈Z
xk

2 + λ2

∑

k∈Z
(xk+1 − 2xk + xK−1)2 → min . (2)

�à®¬¥ â®£®, ¤®«¦­ë ¢ë¯®«­ïâìáï á«¥¤ãîé¨¥ ãá«®¢¨ï
∑

k∈Z
x̂2

k = δ2 (3)

¨ ∑

k∈Z

(
x̂k+1 − 2x̂2

k + x̂k−1

)2
= 1. (4)

�ã¤¥¬ ¨áª âì à¥è¥­¨¥ (1), (2), (3) ¢ ¢¨¤¥
xk = x0µ

|k|, k ∈ Z, µ = r exp(iϕ). (5)
�§ ­¥®¡å®¤¨¬ëå ãá«®¢¨© íªáâà¥¬ã¬  äã­ªæ¨¨ � £à ­¦ ,   â ª¦¥ ¨§
(2), (3), ¯®«ãç¨¬ ãà ¢­¥­¨¥, ª®â®à®¥ à¥è ¥âáï ç¨á«¥­­® ¨ ¨¬¥¥â ¥¤¨­áâ-
¢¥­­®¥ à¥è¥­¨¥ 0 < r < 1 ¯à¨ ãá«®¢¨¨ δ >

1√
6

�à®¬¥ â®£®,

x̂0 = δ
1− r2

1 + r2)
, (6)
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λ̂1 =
1

2δr2

√(
1− r2

1 + r2

)5

, λ̂2 =
r̂

2δ

√
(1− r̂2)3(1 + r̂2)

.

�¯à ¢¥¤«¨¢  á«¥¤ãîé ï
�¥®à¥¬ . �à¨ δ >

1√
6

¯®£à¥è­®áâì ®¯â¨¬ «ì­®£® ¢®ááâ ­®¢«¥­¨ï
¢ëç¨á«ï¥âáï ¯® ä®à¬ã«¥

E(δ) = 2λ̂1δ
2 + 2λ̂2, (7)

  ¬¥â®¤
ϕ̂(x̃) = 2λ̂2

∑

k∈Z
x̃kx̂k. (8)

ï¢«ï¥âáï ®¯â¨¬ «ì­ë¬.

� �������� �������� ��� �����������
�������� �� ��������� ������

��� ���������� ����������� � R2

�¨ªâ®à®¢  �.�.
�®áá¨©áª¨© ã­¨¢¥àá¨â¥â ¤àã¦¡ë ­ à®¤®¢.

� ä¥¤à  ­¥«¨­¥©­®£®  ­ «¨§  ¨ ®¯â¨¬¨§ æ¨¨
�¯à¥¤¥«¥­¨¥. �ãáâì k ∈ N, p = (p1, p2, . . . , pn), £¤¥ 1 6 pi 6 ∞,

i = 1, n. �®¢®àïâ, çâ® äã­ªæ¨ï f ∈ W k
p (Rn), ¥á«¨ f ∈ Lp(Rn), ¤«ï «î¡®£®

¬ã«ìâ¨¨­¤¥ªá  α = (α1, α2, . . . , αn) á |α| = α1+α2+. . .+αn = k áãé¥áâ¢ãîâ
®¡®¡é¥­­ë¥ ¯à®¨§¢®¤­ë¥ Dα(f) ¨ ª®­¥ç­  ­®à¬ 

‖ f‖W K
P

(Rn) = ‖ f‖LP
(Rn) +

∑

|α|
= K‖Dαf‖LP

(Rn).

�®ª § ­  á«¥¤ãîé ï
�¥®à¥¬ . �ãáâì 1 6 p1 6 q1 6 ∞, 1 6 p2 6 q2 6 ∞ ¨ 1

p1
− 1

q1
+ 1

p2
−

− 1
q2

= 1, ¯à¨ç¥¬ ¯à¨ q1 = q2 = ∞ ¤®¯®«­¨â¥«ì­® ¯à¥¤¯®« £ ¥âáï, çâ®
p2 = 1 ¨«¨ p2 = ∞. �®£¤  W 1

(p1,p2)
(R2) ¢«®¦¥­® ¢ L(q1,q2)(R2), ¯à¨ç¥¬ ¤«ï

«î¡ëå f ∈ W 1
(p1,p2)

(R2) ¢ë¯®«­ï¥âáï ­¥à ¢¥­áâ¢®

‖f‖Lq1,q2
(R2) 6 c1

∥∥∥∥
∂f

∂x1

∥∥∥∥
Lp1,p2

(R2)
1

p1
− 1

q1 ∗
∥∥∥∥

∂f

∂x2

∥∥∥∥
Lp1,p2

(R2)
1

p2
− 1

q2 ,

£¤¥ c1 = 1
2

(
1
p1

+ 1
p2
− 1

)−� 1
p1
− 1

q1

�

p
1−2

�
1

p1
− 1

q1

�

2 , ¥á«¨ q1 < ∞ ¨«¨ q2 < ∞, ¨
c1 = 1

2
, ¥á«¨ q1 = q2 = ∞ (¯à¨ íâ®¬ p1 = 1, p2 = ∞ ¨«¨ p1 = ∞, p2 = 1).
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�ã¦­® ®â¬¥â¨âì, çâ® ¢ ®â«¨ç¨¥ ®â [1] ¬¥â®¤ ¤®ª § â¥«ìáâ¢  â¥®à¥¬ë ­¥
¨á¯®«ì§ã¥â ¨­â¥£à «ì­ë¥ ¯à¥¤áâ ¢«¥­¨ï äã­ªæ¨©.

�¯¨á®ª «¨â¥à âãàë
1. �¥á®¢ �.�., �«ì¨­ �.�., �¨ª®«ìáª¨© �.�. �­â¥£à «ì­ë¥ ¯à¥¤áâ ¢«¥­¨ï äã­ª-

æ¨© ¨ â¥®à¥¬ë ¢«®¦¥­¨ï. { �., � ãª . { 1975.
2. Gagliardo E. Proprieta di alcune classi di funzioni in piu variabili.Ricerche di Mat.7.

{ N1 (1958). { á.102{137. �ãááª¨© ¯¥à¥¢®¤: � â¥¬ â¨ª  5:4 (1961), 87{116.
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230023, �à®¤­®, ã«. �¦¥èª®, 22
�¥«.: +375152740674, � ªá: +375152731910, e-mail: vuv64@mail.ru
�ãáâì X | ¯à®áâà ­áâ¢® ä¨­¨â­ëå á«¥¢  ¡¥áª®­¥ç­® ¤¨ää¥à¥­æ¨àã-

¥¬ëå äã­ªæ¨© ­  ç¨á«®¢®© ®á¨. �¡®§­ ç¨¬ ç¥à¥§ x⊗α â¥­§®à­ãî áâ¥¯¥­ì
¬ã«ìâ¨¨­¤¥ªá  α = (α1, α2) ¢¥ªâ®à-äã­ªæ¨© x = (x1, x2) ∈ X2: x⊗α =
= x⊗α1

1 ⊗ x⊗α2
2 .

�ãáâì Sn | ®¯¥à â®à á®ªà é¥­¨ï ¯¥à¥¬¥­­ëå áâ¥¯¥­¨ n:
Snf(t1, t2, . . . , tn) = f(t, t, . . . , t);

£¤¥ f | ¢¥ªâ®à-äã­ªæ¨ï, ®¯à¥¤¥«¥­­ ï ­  ¯à®áâà ­áâ¢¥ Rn.
�¡®§­ ç¨¬ ç¥à¥§ D′

+(Rn) ¯à®áâà ­áâ¢® ¢á¥å ®¡®¡é¥­­ëå ¢¥ªâ®à-äã­ª-
æ¨© f = (f1, f2) ­  ¯à®áâà ­áâ¢¥ Rn á ­®á¨â¥«ï¬¨ ­  ¯®«®¦¨â¥«ì­®¬ £¨-
¯¥àª¢ ¤à ­â¥ [0; +∞)n.

�¢®«îæ¨®­­ë¬ ®¯¥à â®à®¬ ¢â®à®© áâ¥¯¥­¨ ªà â­®áâ¨ ¡ã¤¥¬ ­ -
§ë¢ âì ®¯¥à â®à A, ®¯à¥¤¥«ï¥¬ë© à ¢¥­áâ¢®¬

Ax =
∑

α 6=0

S|α| (aα ∗ x⊗α) (x ∈ X2),

£¤¥ |α| = α1 + α2, aα ∈ D′
+(R|α|), ∗ − |α|-¬¥à­ ï á¢¥àâª .

�¡®¡é¥­­ ï ¢¥ªâ®à-äã­ªæ¨ï aα ­ §ë¢ ¥âáï ¨¬¯ã«ìá­®© å à ªâ¥à¨áâ¨-
ª®© áâ¥¯¥­¨ α,   ¥¥ ¯à¥®¡à §®¢ ­¨¥ � ¯« á  ãα | á¯¥ªâà «ì­®© å à ªâ¥-
à¨áâ¨ª®© áâ¥¯¥­¨ α ®¯¥à â®à  A.

�®¬¯®§¨æ¨¥© ¬ã«ìâ¨¨­¤¥ªá  α = (α1, α2) ¡ã¤¥¬ ­ §ë¢ âì â -
ª®© ª®­¥ç­ë© ­ ¡®à ¬ã«ìâ¨¨­¤¥ªá®¢ ~α = (α1, α2, . . . , αm), £¤¥ αk =
= (αk

1 , αk
2) (k = 1, 2, . . . , m),

∣∣αk
∣∣ 6= 0 (k = 1, 2, . . . , m), çâ® ¢ë¯®«-

­ïîâáï à ¢¥­áâ¢  α1 = α1
1 + α2

1 + . . . + αm
1 , α2 = α1

2 + α2
2 + . . . + αm

2 .

133



�à¨ íâ®¬ ¬ã«ìâ¨¨­¤¥ªáë α1, α2, . . . , αm ­ §ë¢ îâáï ç áâï¬¨ ª®¬-
¯®§¨æ¨¨ ~α.

�­®¦¥áâ¢® ¢á¥å ª®¬¯®§¨æ¨¨ ¬ã«ìâ¨¨­¤¥ªá  α á m ç áâï¬¨ ¡ã¤¥¬ ®¡®-
§­ ç âì Ξα, m.

�¢¥¤¥¬ ®¯¥à â®à § ¬¥­ë ¯¥à¥¬¥­­ëå π~α, ¤¥©áâ¢¨¥ ª®â®à®£® ­  «î¡ãî
äã­ªæ¨î ϕ ®â

∣∣α1
∣∣+∣∣α2

∣∣+ . . .+ |αm| ¯¥à¥¬¥­­ëå ®¯à¥¤¥«ï¥âáï ¯® ä®à¬ã«¥:

(π~αϕ)(t11, t
2
1, t

1
2, t

2
2, . . . , t

1
m, t2m) = ϕ(t11, t

1
2, . . . , t

1
m, t21, t

2
2, . . . , t

2
m),

£¤¥ tkj ∈ Rαj
k (k = 1; 2; j = 1; 2; . . . ; m).

� á¯à®áâà ­¨¬ ®¯¥à â®à π~α ­  ¯à®áâà ­áâ¢® ¢á¥å ®¡®¡é¥­­ëå ¢¥ªâ®à-
äã­ªæ¨© ®â

∣∣α1
∣∣ +

∣∣α2
∣∣ + . . . + |αm| ¯¥à¥¬¥­­ëå, ®¯à¥¤¥«ïï ¥£® ¤¥©áâ¢¨¥ ­ 

®¡®¡é¥­­ãî ¢¥ªâ®à-äã­ªæ¨î f á ¯®¬®éìî à ¢¥­áâ¢ :
(π~αf)(ϕ) = f(π−1

~α ϕ).

�¢¥¤¥¬ â ª¦¥ ®¯¥à â®à á®ªà é¥­¨ï ¯¥à¥¬¥­­ëå S~α, ¤¥©áâ¢¨¥ ª®â®à®£®
­  ¯à®¨§¢®«ì­ãî ¢¥ªâ®à-äã­ªæ¨î g, ¨¬¥îé¥©

∣∣α1
∣∣ +

∣∣α2
∣∣ + . . . + |αm| ­¥-

§ ¢¨á¨¬ëå ¯¥à¥¬¥­­ëå, ®¯à¥¤¥«ï¥âáï á®®â­®è¥­¨¥¬:
S~αg(t11, t12, . . . , t

1
|α1|, t21, t22, . . . , t

2
|α2|, . . . , t

m
1 , tm2 , . . . , tm|αm|) =

= g(t1, t1, . . . , t1, t2, t2, . . . , t2, . . . , t2, tm, tm, . . . , tm).

�¥®à¥¬  1. �ãáâì A1, . . . , Am | í¢®«îæ¨®­­ë¥ ®¯¥à â®àë ¢â®à®©
áâ¥¯¥­¨ ªà â­®áâ¨:

Akx =
∑

αk 6=0

S|αk| (a
k
αk ∗ x⊗αk

), (k = 1, 2, . . . , m).

�®£¤  á¯à ¢¥¤«¨¢® á«¥¤ãîé¥¥ à ¢¥­áâ¢®:
m⊗

k=1
Akx =

∑

|α|>m

∑

~α∈Ξα, m

S~α

(
π~α

(
m⊗

k=1
ak

αk

)
∗ x⊗α

)
.

�ãáâì A ¨ B | í¢®«îæ¨®­­ë¥ ®¯¥à â®àë ¢â®à®© áâ¥¯¥­¨ ªà â­®áâ¨:

Ax =
∑

α 6=0

S|α| (aα ∗ x⊗α), (x ∈ X2),

By =
∑

β 6=0

S|β| (bβ ∗ y⊗β), (y ∈ X2).

� áá¬®âà¨¬ ª®¬¯®§¨æ¨î ®¯¥à â®à®¢ B◦A:
(B◦A)(x) = B(Ax) (x ∈ X2).

�¥®à¥¬  2. �®¬¯®§¨æ¨ï C = B◦A í¢®«îæ¨®­­ëå ®¯¥à â®à®¢ B ¨ A
¢â®à®© áâ¥¯¥­¨ ªà â­®áâ¨, £¤¥

Ax =
∑

α6=0

S|α| (aα ∗ x⊗α), (x ∈ X2),
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By =
∑

β 6=0

S|β| (bβ ∗ y⊗β), (y ∈ X2),

ï¢«ï¥âáï í¢®«îæ¨®­­ë¬ ®¯¥à â®à®¬ ¢â®à®© áâ¥¯¥­¨ ªà â­®áâ¨

Cx =
∑

α6=0

S|α| (cα ∗ x⊗α), (x ∈ X2),

¨¬¯ã«ìá­ë¥ å à ªâ¥à¨áâ¨ª¨ ª®â®à®£® ¢ëç¨á«ïîâáï ¯® ä®à¬ã«¥

cα =
|α|∑

m=1

∑

|β|=m

∑

~α∈Ξα, m

bβ
~α∗
(

2⊗
j=1

βj⊗
kj=1

aαmj+ kj ,j

)
,

£¤¥ m1 = 0, m2 = β1.
�â¬¥â¨¬, çâ® ª®«¨ç¥áâ¢® á« £ ¥¬ëå ¢ ä®à¬ã«¥ ¤«ï ¢ëç¨á«¥­¨ï ¨¬-

¯ã«ìá­ëå å à ªâ¥à¨áâ¨ª ®¯¥à â®à  ª®¬¯®§¨æ¨¨ §­ ç¨â¥«ì­® á®ªà é ¥âáï,
¥á«¨ ¯à¥¤¯®«®¦¨âì, çâ® ¨¬¯ã«ìá­ë¥ å à ªâ¥à¨áâ¨ª¨ ª®¬¯®§¨àã¥¬ëå ®¯¥-
à â®à®¢ ï¢«ïîâáï á¨¬¬¥âà¨ç­ë¬¨.

����������� ������ ������
��� ������������������ ���������

�� �������� �� ��������������� �������
� ������������ ������������� �������

� à¡ ¥¢  �.�., �ãàáã«â ­®¢ �.�.
� § åáâ ­áª¨© ä¨«¨ « ��� ¨¬¥­¨ �.�. �®¬®­®á®¢ ;

��� ¨¬. �.�. �ã¬¨«¥¢ 
� § åáâ ­, �áâ ­ 

e-mail: er-nurs@yandex.ru

�ãáâì 1 6 p = (p1, . . . , pn), q = (q1, . . . , qn) 6 ∞, ∗ = (j1, . . . , jn).
�à®áâà ­áâ¢® Lpq?([0, 1]n) ®¯à¥¤¥«ï¥âáï ª ª ¬­®¦¥áâ¢® äã­ªæ¨©, ¤«ï

ª®â®àëå
‖f‖Lp,q? ([0,1]n) =

=




1∫

0

. . .




1∫

0

(
t

1
p1
1 . . . t

1
pn
n f∗1,...,∗n(t1, . . . , tn)

)qj1 dtj1
tj1




qj2
qj1

. . .
dtjn

tjn




1
qjn

< ∞.

�ãáâì TΓN
(x) =

∑
k∈ΓN

cke2πikx âà¨£®­®¬¥âà¨ç¥áª¨© ¬­®£®ç«¥­, á®®â¢¥â-

áâ¢ãîé¨© £¨¯¥à¡®«¨ç¥áª®¬ã ªà¥áâã ΓN .
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�¥®à¥¬ . �ãáâì N ∈ N,

1 < p = (p1, . . . , pn) < ∞, 1 6 q = (q1, . . . , qn) 6 ∞,

α = (α1, . . . , αn) ∈ Rn, β = max
16j6n

(
αj +

1
pj

)
,

? = (j1, . . . , jn) | ­¥ª®â®à ï ¯¥à¥áâ ­®¢ª  ¯®á«¥¤®¢ â¥«ì­®áâ¨
(1, 2, . . . , n), A = {j : αj + 1

pj
= β}, k0 = min{k : jk ∈ A}.

�á«¨ β > 0, â®

‖Tα
ΓN
‖L∞ 6 cNβ(ln(N + 2))

(
P

j∈A

1
q′
j
)− 1

q′
jk0 ‖TΓN

‖Lp,q? .

�á«¨ β = 0, â®

‖Tα
ΓN
‖L∞ 6 c(ln(N + 2))

P
j∈A

1
q′
j ‖TΓN ‖Lp,q? .

�¯¨á®ª «¨â¥à âãàë
1. �ãàáã«â ­®¢ �.�. �­â¥à¯®«ïæ¨®­­ë¥ â¥®à¥¬ë ¤«ï  ­¨§®âà®¯­ëå äã­ªæ¨®-

­ «ì­ëå ¯à®áâà ­áâ¢ ¨ ¨å ¯à¨«®¦¥­¨ï // �®ª« ¤ë ��� { 2004. { �.394, N1,
�. 1{4.

� ������������ ����� ý��������þ �������
������� ����������� ����������������

�������

�¦ ¡à ¨«®¢ �.�¦., � ¤ë¬®¢  �.�.
�­áâ¨âãâ � â¥¬ â¨ª¨ ¨ �¥å ­¨ª¨ ��� �§¥à¡ ©¤¦ ­ 

ã«.�.�£ ¥¢  9, AZ 1141, £.� ªã, �§¥à¡ ©¤¦ ­
e-mail: kleylusha1@rambler.ru

�áá«¥¤ã¥âáï äã­ªæ¨¨ f = f (x) â®ç¥ª x = (x1, . . . , xs) ∈ En, (1 6 s 6 n)
¬­®£¨å ¯ ç¥ª ¯¥à¥¬¥­­ëå xk = (xk,1, . . . , xk,nk

) ∈ Enk
, (k = 1, 2, . . . , s),

®¯à¥¤¥«¥­­ëå ¢ ®¡« áâ¨
G ⊂ En = En1 × . . .× Ens , (n = n1 + . . . + ns) .

� ©¤¥­ë ãá«®¢¨ï, ¯à¨ ª®â®àëå ¤®ª § ­ë ¨­â¥£à «ì­ë¥ ­¥à ¢¥­áâ¢ 
¢¨¤ :

‖Dvf (·) b (·)‖Lq(G) 6 C
∑

i=(i1,...,is)∈Q

∥∥∥bi (·) Dmi

f (·)
∥∥∥

Lpi
(G)

,
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£¤¥ áã¬¬  ¡¥à¥âáï ¯® ¢á¥ ¢®§¬®¦­ë¬ i = (i1, . . . , is) ∈ Q á ª®®à¤¨­ â ¬¨
ik ∈ {0, 1, 2, . . . , nk}, (k = 1, 2, . . . , s).

�¥á®¢ ï äã­ªæ¨ï b (x) =
∏

i=(i1,...,is)∈Q

(bi (x))γi , £¤¥ ç¨á«  γi (i ∈ Q) á¢ï-
§ ­ë á ¢¥ªâ®à ¬¨

v = (vi, . . . , vs) , vk = (vk,1, . . . , vk,nk
) , (k = 1, 2, . . . , s) ;

mi =
(
mi1

1 , . . . ,mis
s

)

mik

k =
(
mik

k,1, . . . ,m
ik

k,nk

)
}

, (k = 1, 2, . . . , s)

¨ ¯ à ¬¥âà ¬¨ q > pi (i ∈ Q), ¯à¨ íâ®¬
Dvf = Dv1

1 . . . Dvs
s f (x1, . . . , xs) ,

Dvk

k f (. . . , xk, . . .) =
∂|vk|

∂x
vk,1
k,1 . . . ∂x

vk,nk

k,nk

, (k = 1, 2, . . . , s)

¨  ­ «®£¨ç­® ¯®­¨¬ îâáï ç áâ­ë¥ á¬¥è ­­ë¥ ¯à®¨§¢®¤­ë¥ Dmi

f (x), i =
= (i, . . . , is) ∈ Q.

�¯¨á®ª «¨â¥à âãàë
1. �.�. � ªáã¤®¢, �.�¦. �¦ ¡à ¨«®¢. �¥â®¤ ¨­â¥£à «ì­ëå ¯à¥¤áâ ¢«¥­¨© ¢ â¥-

®à¨¨ ¯à®áâà ­áâ¢. � ªã, �§¤ â. ý�«¬þ, â®¬ I, 200 áâà. 2000 £.

�������� ������� ����������
���������������� ����������,

������������ �������������� ���������
� ����-�������������

�£®à®¢ �.�.
�­áâ¨âãâ ¬ â¥¬ â¨ª¨ ¨¬. �. �. �®¡®«¥¢  �� ���

�� �� ���, ¯à. �ª ¤. �. �. �®¯âî£ , 4, �®¢®á¨¡¨àáª, 630090
�¥«.: 8(383)3301411, � ªá: 8(383)3332598, e-mail: yegorov@math.nsc.ru

� áâ âì¥ [1] ¯®«ãç¥­ë â¥®à¥¬ë ®¡ ãáâ®©ç¨¢®áâ¨ ª« áá®¢ à¥è¥­¨© u: V ⊂
⊂ Rn → Rm ­¥«¨­¥©­ëå ¤¨ää¥à¥­æ¨ «ì­ëå ãà ¢­¥­¨© ¢ ç áâ­ëå ¯à®¨§-
¢®¤­ëå ¢¨¤ 

F (u′(x)) = G(u′(x)) ¤«ï ¯. ¢. x ∈ V. (1)
�¤¥áì F :Rm×n → R | ª¢ §¨¢ë¯ãª« ï äã­ªæ¨ï, G:Rm×n → R | ­ã«ì-
« £à ­¦¨ ­, u′ =

(∂uµ

∂xν

)
| ¬ âà¨æ  �ª®¡¨ ®â®¡à ¦¥­¨ï u, Rm×n | ¯à®áâ-
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à ­áâ¢® ¢¥é¥áâ¢¥­­ëå m×n-¬ âà¨æ, à áá¬ âà¨¢ ¥¬®¥ á ®¯¥à â®à­®© ­®à-
¬®© |ζ| = sup{|ζ(x)| : |x|<1}, ζ ∈ Rm×n.

�®«ãç¥­­ë¥ ¢ à ¡®â¥ [1] à¥§ã«ìâ âë ï¢«ïîâáï à áè¨à¥­¨¥¬ ­  à á-
á¬ âà¨¢ ¥¬ë¥ ª« ááë à¥è¥­¨© å®à®è® ¨§¢¥áâ­ëå â¥®à¥¬ ®¡ ãáâ®©ç¨¢®áâ¨
ª« áá  ª®­ä®à¬­ëå ®â®¡à ¦¥­¨© (á¬., ­ ¯à¨¬¥à, ¬®­®£à ä¨¨ [2{5]). �®­-
ä®à¬­ë¥ ®â®¡à ¦¥­¨ï ï¢«ïîâáï à¥è¥­¨ï¬¨ ãà ¢­¥­¨ï (1) ¢ á«ãç ¥, ª®£¤ 
m = n, F (ζ) = |ζ| ¨ G(ζ) = det ζ.

�à¨ ¯®«ãç¥­¨¨ â¥®à¥¬ ãáâ®©ç¨¢®áâ¨ ¢ ¦­ãî à®«ì ¨£à îâ ¨áá«¥¤®¢ -
­¨ï (¯à¥¤áâ ¢«ïîé¨¥ ¨ á ¬®áâ®ïâ¥«ì­ë© ¨­â¥à¥á) ¯® á¢®©áâ¢ ¬ à¥è¥­¨©
v: V ⊂ Rn → Rm ­¥«¨­¥©­ëå ¤¨ää¥à¥æ¨ «ì­ëå ­¥à ¢¥­áâ¢

F (v′(x)) 6 KG(v′(x)) ¤«ï ¯. ¢. x ∈ V.

� ¤ ­­®© à ¡®â¥ ãáâ ­®¢«¥­ àï¤ á¢®©áâ¢ à¥è¥­¨© íâ¨å ¤¨ää¥à¥­æ¨ «ì­ëå
­¥à ¢¥­áâ¢,  ­ «®£¨ç­ëå ¨§¢¥áâ­ë¬ ¤«ï ®â®¡à ¦¥­¨© á ®£à ­¨ç¥­­ë¬ ¨á-
ª ¦¥­¨¥¬. �®ª § ­ë â¥®à¥¬ë ® á« ¡®© § ¬ª­ãâ®áâ¨ ª« áá®¢ à¥è¥­¨© ¢
¯à®áâà ­áâ¢¥ W 1,p(V ;Rm), ® á ¬®ã«ãçè îé¥©áï ¨­â¥£à¨àã¥¬®áâ¨ ¯à®¨§-
¢®¤­ëå à¥è¥­¨©, ® § â¨à ­¨¨ ®á®¡¥­­®áâ¥© ¤«ï à¥è¥­¨©.

�¯¨á®ª «¨â¥à âãàë
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£à ­¦¨ ­ë // �®ª«. ��. 2007. �. 415, ü 6, �. 730{733.
2. �¥è¥â­ïª �.�. �à®áâà ­áâ¢¥­­ë¥ ®â®¡à ¦¥­¨ï á ®£à ­¨ç¥­­ë¬ ¨áª ¦¥­¨¥¬.

�®¢®á¨¡¨àáª: � ãª , 1982.
3. �¥è¥â­ïª �.�. �¥®à¥¬ë ãáâ®©ç¨¢®áâ¨ ¢ £¥®¬¥âà¨¨ ¨  ­ «¨§¥. 2-¥ ¨§¤., ¯¥à¥-

à ¡. �®¢®á¨¡¨àáª: �§¤-¢® �­-â  ¬ â¥¬., 1996.
4. �®¯ë«®¢ �.�. �áâ®©ç¨¢®áâì ¢ C-­®à¬¥ ª« áá®¢ ®â®¡à ¦¥­¨©. �®¢®á¨¡¨àáª:

� ãª , 1990.
5. Iwaniec T., Martin G. Geometric function theory and non-linear analysis. Oxford:

Oxford University Press, 2001. (Oxford Mathematical Monographs).

� ����������� ����������∗

�à®¤®¢  �.�.
�à®á« ¢áª¨© £®áã¤ àáâ¢¥­­ë© ã­¨¢¥àá¨â¥â ¨¬. �.�. �¥¬¨¤®¢ 

150000, �à®á« ¢«ì, ã«. �®¢¥âáª ï, ¤. 14
e-mail: Irodov@mail.adm.yar.ru

�ãáâì Q0 | ¥¤¨­¨ç­ë© ªã¡ ¢ d-¬¥à­®¬ ¯à®áâà ­áâ¢¥.
�¨¬¢®«®¬ Pk ®¡®§­ ç¨¬ ¯à®áâà ­áâ¢® ¬­®£®ç«¥­®¢ áâ¥¯¥­¨ ­¥ ¢ëè¥

k − 1 ¯® ª ¦¤®© ¯¥à¥¬¥­­®©.
� «¥¥, ¡ã¤¥¬ £®¢®à¨âì, çâ® äã­ªæ¨ï g ¯à¨­ ¤«¥¦¨â ¬­®¦¥áâ¢ã Pn

k ,

∗� ¡®â  ¢ë¯®«­¥­  ¯à¨ ä¨­ ­á®¢®© ¯®¤¤¥à¦ª¥ ���� (¯à®¥ªâ 07{01{00385)
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¥á«¨ áãé¥áâ¢ã¥â â ª®© ­ ¡®à ¤¨ ¤¨ç¥áª¨å ªã¡®¢ {Q1, . . . , Qn} ¨§ Q0, çâ®

g =
n∑

i=1

pQi
χQi

,

£¤¥ pQi
∈ Pk.

�¥à¥§ Ck−2(Q0), ª ª ®¡ëç­®, ®¡®§­ ç¨¬ ¯à®áâà ­áâ¢® äã­ªæ¨©, § ¤ ­-
­ëå ­  Q0 ¨ ¨¬¥îé¨å ¢á¥ ¯à®¨§¢®¤­ë¥ ¤® ¯®àï¤ª  k− 2 ¢ª«îç¨â¥«ì­® ¯®
ª ¦¤®© ¯¥à¥¬¥­­®©. �®£¤ 

Sn
k := Pn

k

⋂
Ck−2(Q0).

� ¯®¬­¨¬, çâ® äã­ªæ¨ï f ¨§ Lp(Q0), 0 < p 6 ∞ ¯à¨­ ¤«¥¦¨â ¯à®áâ-
à ­áâ¢ã Bλθ

p (Q0), θ, λ > 0, ¥á«¨ ª®­¥ç­  ¢¥«¨ç¨­ 

‖f‖Bλθ
p

:=

( ∞∑
n=0

(
2nλωk(f, 2−n)p

)θ

) 1
θ

+ ‖f‖p.

�«ï äã­ªæ¨© ¨§ ¬­®¦¥áâ¢  Sn
k ¡ë«® ¤®ª § ­® ­¥à ¢¥­áâ¢® �eà­èâ¥©­ .

�¥®à¥¬  1. . �ãáâì λ = d
p

, 0 < p < ∞. �®£¤  ¤«ï sn ∈ Sn
k ¨¬¥¥â ¬¥áâ®

­¥à ¢¥­áâ¢®
‖sn‖Bλp

p
6 c · nλ

d ‖sn‖L∞(Q0).

�¥à ¢¥­áâ¢® �¥à­èâ¥©­  ¢ ®¤­®¬¥à­®¬ á«ãç ¥ ¡ë«® ¤®ª § ­® ¢ [1], ¢
¬­®£®¬¥à­®¬ | ¢ [2]. �ª §ë¢ ¥âáï, ­¥à ¢¥­áâ¢® �¥à­èâ¥©­  ¢ á«ãç ¥
p > 1 ¬®¦­® ãá¨«¨âì, § ¬¥­¨¢ ¯à®áâà ­áâ¢® L∞(Q0) ­  ¡®«¥¥ ã§ª®¥ ¯à®áâ-
à ­áâ¢® BMO äã­ªæ¨© ®£à ­¨ç¥­­®© áà¥¤­¥© ®áæ¨««ïæ¨¨.

� ¯®¬­¨¬, çâ® äã­ªæ¨ï f ¯à¨­ ¤«¥¦¨â BMO, ¥á«¨ ª®­¥ç­  ¢¥«¨ç¨­ 

‖f‖BMO := sup
Q⊂Q0

E1(f, Q)1
|Q| + ‖f‖p;

§¤¥áì E1(f, Q)1 = distL1(Q)(f, P1).
�ä®à¬ã«¨àã¥¬ â¥¯¥àì ®á­®¢­®© à¥§ã«ìâ â.
�¥®à¥¬  2. . �ãáâì λ = d

p
, p > 1, d > 1. �®£¤  ¤«ï sn ∈ Sn

k ¨¬¥¥â
¬¥áâ® ­¥à ¢¥­áâ¢®

‖sn‖Bλp
p

6 c · nλ
d ‖sn‖BMO,

§¤¥áì k > λ + 2, λ > 0.
�«ï ¤®ª § â¥«ìáâ¢  â¥®à¥¬ë 2 ¡ë«® ¨á¯®«ì§®¢ ­® ­¥à ¢¥­áâ¢® �¥à­-

èâ¥©­  ¤«ï ¤¨ ¤¨ç¥áª¨å ¯à®áâà ­áâ¢ Bλp
p (F ) ¨ ¨­â¥à¯®«ïæ¨®­­ ï â¥å-

­¨ª . �à¥¤«®¦¥­­ë© ¬¥â®¤ ï¢«ï¥âáï ­®¢ë¬ ¨ ¡®«¥¥ ¯à®áâë¬ ¯® áà ¢­¥­¨î
á ¬¥â®¤ ¬¨, ª®â®àë¥ ¯à¨¬¥­ï«¨áì à ­¥¥.

�¥à ¢¥­áâ¢® �¥à­èâ¥©­  ¢ á®ç¥â ­¨¨ á ­¥à ¢¥­áâ¢®¬ �¦¥ªá®­ , ¤®ª -
§ ­­ë¬ ¢ [3], ¯®§¢®«ï¥â ®¯¨á âì ¯à®áâà ­áâ¢® Bλp

p ¢ â¥à¬¨­ å ­¥«¨­¥©­®©
á¯« ©­- ¯¯à®ªá¨¬ æ¨¨.
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�¥®à¥¬  3. . �ãáâì λ = d
p

, p > 1, d > 1, k > λ + 2. �®£¤ 

f ∈ Bλp
p ⇔

( ∞∑
n=0

(
2nλ distBMO

(
f, S2nd

k

))p
) 1

p

+ ‖f‖p < ∞.

�¯¨á®ª «¨â¥à âãàë
1. �àã¤­ë© �.�. � æ¨®­ «ì­ ï  ¯¯à®ªá¨¬ æ¨ï ¨ â¥®à¥¬  ¢«®¦¥­¨ï// ���

���� 247, ¢ë¯. 2, 1979, á. 269{272.
2. Devore R.A., Petruschev P.P., X.M. Yu Nonlinear wavelet approximation in the

space C(Rd)// Progress in Approximation Theory (Tampa, FL. 1990), Springer
Ser. Comput. Math. vol. 19, Springer, New York, 1992. p. 261{283.

3. �àã¤­ë© �.�., �à®¤®¢  �.�. �¥«¨­¥©­ ï á¯« ©­- ¯¯à®ªá¨¬ æ¨ï äã­ªæ¨©
¬­®£¨å ¯¥à¥¬¥­­ëå ¨ B-¯à®áâà ­áâ¢ // �«£¥¡à  ¨  ­ «¨§, 1992, â. 4, ü6, á.
45{79.

� ��������� ������� �.�. �������,
����������� � ������� ������������∗

� «ï¡¨­ �.�.
�®áá¨©áª¨© �­¨¢¥àá¨â¥â �àã¦¡ë � à®¤®¢

117302, �®áª¢ , ã«. �à¤¦®­¨ª¨¤§¥, 3
�¥«.: 9523583, e-mail: klgnaa@mail.ru

1. � [1] áä®à¬ã«¨à®¢ ­ àï¤ ¢®¯à®á®¢, ®â­®áïé¨åáï ª ®¯¥à â®à ¬
�®à®­®£® ¨ �¨áá , ¯¥à¥¢®¤ïé¨å ¢¥é¥áâ¢¥­­ãî ¯®á«¥¤®¢ â¥«ì­®áâì sn, n ∈
∈ N0, á®®â¢¥âáâ¢¥­­®, ¢

wn = W (q)
n (s) :=

1
Qn

n∑

k=0

qksn−k;

rn = R(q)
n (s) :=

1
Qn

n∑

k=0

qksk; Qn :=
n∑

k=0

qk,

(1)

£¤¥ q0 > 0, qn > 0, n ∈ N0 | ¢¥á®¢ ï ¯®á«¥¤®¢ â¥«ì­®áâì, ã¤®¢«¥â¢®àïîé ï
ãá«®¢¨ï¬ à¥£ã«ïà­®áâ¨ (á¬. [2], £«. III, IV)

Qn →∞,
qn

Qn
→ 0; n →∞. (2)

� á«ãç ¥, ª®£¤  ¢á¥ qn = 1, ¬ë ¨¬¥¥¬ ¬¥â®¤ (C, 1) áà¥¤­¨å  à¨ä¬¥â¨-
ç¥áª¨å �¥§ à®. �®£« á­® ª« áá¨ç¥áª®© â¥®à¥¬¥ �¥©«ï (1916), ¤«ï «î¡®£®

∗� ¡®â  ¯®¤¤¥à¦ ­  £à ­â ¬¨ ���� (üü 05{01{01050, 06{01{00341, 06{01{04006),
INTAS (project 05{1000008{8157) ¨ CRDF (project SA{014{02).

140



¨àà æ¨®­ «ì­®£® θ ¯®á«¥¤®¢ â¥«ì­®áâì ¤à®¡­ëå ¤®«¥© {nθ} à ¢­®¬¥à­®
à á¯à¥¤¥«¥­  (àà) ­  (0,1) ®â­®á¨â¥«ì­® ¬¥â®¤  (C, 1); á ¤àã£®© áâ®à®­ë,
�¥­­¥¤¨ (1947) ¤®ª § «, çâ® {α ln n} ­¥ àà ­¨ ¯à¨ ®¤­®¬ α ∈ R (á¬ [3],
£«. 1).

�¥®à¥¬  1. �á«¨ xn | àà ®â­®á¨â¥«ì­® ª ª®£®-«¨¡® à¥£ã«ïà­®£®
¬¥â®¤  �®à®­®£® (W, qn), â® ®­  ¡ã¤¥â àà ¨ ¢ ª« áá¨ç¥áª®¬ á¬ëá«¥. �
ç áâ­®áâ¨, {α ln n} ­¥ ¬®¦¥â ¡ëâì (W, qn)-àà.

� [1] ¤ ­­ë© à¥§ã«ìâ â ¯®«ãç¥­ «¨èì ¤«ï ¤¨áªà¥â­®£® àï¤  §­ ç¥­¨©
α = αm := (2 ln m)−1, m ∈ N, m > 1.

2. � áãé¥áâ¢®¢ ­¨¨ (R, qn)-àà ¨ (W, qn)-àà ¯®á«¥¤®¢ â¥«ì­®áâ¥©
�¦. ä®­ �¥©¬ ­ ¢ 1924 ¤®ª § «, çâ® ¢áïªãî ¢áî¤ã ¯«®â­ãî ­  (0,1)

¯®á«¥¤®¢ â¥«ì­®áâì ¬®¦­® ¯¥à¥áâ ¢¨âì â ª, çâ® ®­  ¡ã¤¥â àà (¢ ª« áá¨ç¥á-
ª®¬ á¬ëá«¥). �. �®à¤¥«¨© (2004) ®¡®¡é¨«  íâã â¥®à¥¬ã ­  ¯à®¨§¢®«ì­ë¥
à¥£ã«ïà­ë¥ ¬¥â®¤ë �¨áá .

�®áâ â®ç­® ­¥®¦¨¤ ­­® ¢ëïá­¨«®áì, çâ® ¤«ï ¬¥â®¤®¢ �®à®­®£® á¨âã -
æ¨ï á®¢á¥¬ ¨­ ï.

�¥®à¥¬  2. �ãé¥áâ¢ã¥â â ª ï à¥£ã«ïà­ ï ¢ á¬ëá«¥ (2) ¢¥á®¢ ï ¯®-
á«¥¤®¢ â¥«ì­®áâì q̃n, çâ® ¤«ï «î¡®© ¯®á«¥¤®¢ â¥«ì­®áâ¨ sn, á®áâ®ïé¥©
¨§ ­ã«¥© ¨ ¥¤¨­¨æ ¢ë¯®«­¥­® å®âï ¡ë ®¤­® ¨§ ¤¢ãå á®®â­®è¥­¨©:

(i) lim sup
n→∞

W (eq)
n (s) = 1, (ii) lim inf

n→∞
W (eq)

n (s) = 0. (3)

� ç áâ­®áâ¨, ­¨ ®¤­®© (W, q̃n)-àà ¯®á«¥¤®¢ â¥«ì­®áâ¨ ­¥ áãé¥áâ-
¢ã¥â.

3. � à áå®¤¨¬®áâ¨ ¯®çâ¨ ¢áî¤ã äã­ªæ¨© � ¤¥¬ å¥à 
®â­®á¨â¥«ì­® ¬¥â®¤®¢ �¨áá 
� 1926 � ¤¥¬ å¥à ¢¢¥« á¢®¨ §­ ¬¥­¨âë¥ äã­ªæ¨¨

rn(x) := sign sin 2n+1πx, n ∈ N0, x ∈ R (4)
¨ ¤®ª § «, çâ® rn(x) → 0 (C, 1) ¤«ï ¯.¢. x ∈ R, å®âï ¢ ®¡ëç­®¬ á¬ëá«¥
¯à¥¤¥« rn(x) ¯à¨ n →∞ ­¥ áãé¥áâ¢ã¥â ¯.¢.

�§ à¥§ã«ìâ â®¢ �¨§¥«ï{�â ¤â¬î««¥à  (á¬. [4], â¥®à. 4.6) á«¥¤ã¥â, çâ®
¥á«¨ ln n max

06k6n
qk = o(Qn), â® rn(x) → 0 (R, qn) ¤«ï ¯.¢. x ∈ R. � àãï¬ 

¨ �ãç¨ªãà  á ¯®¬®éìî ¯®áâà®¥­¨ï ª®­ªà¥â­ëå ¯à¨¬¥à®¢ ¯®ª § «¨, çâ®
¯à¨ § ¬¥­¥ o ­  O ¤ ­­®¥ ãá«®¢¨¥ ¯¥à¥áâ ¥â ¡ëâì ¤®áâ â®ç­ë¬ ¤«ï ¯.¢.-
áå®¤¨¬®áâ¨ ¯®á«¥¤®¢ â¥«ì­®áâ¨ äã­ªæ¨© � ¤¥¬ å¥à  ®â­®á¨â¥«ì­® ¬¥â®¤ 
�¨áá  (R, qn). � è  æ¥«ì | ¯®ª § âì, çâ® ¢ ¤¥©áâ¢¨â¥«ì­®áâ¨ â ª ï á¨âã-
 æ¨ï ¢¯®«­¥ â¨¯¨ç­ .

�¥®à¥¬  3. �ãáâì ¯®á«¥¤®¢ â¥«ì­®áâ¨ qn ¨ Qn/qn ­¥ ã¡ë¢ îâ;
â®£¤  á«¥¤ãîé¨¥ âà¨ ãá«®¢¨ï à ¢­®á¨«ì­ë: (i) sup

n
Qn(qn ln n)−1 < ∞;

(ii) ¯®á«¥¤®¢ â¥«ì­®áâì ρn(x) := (q0r0(x)+ . . .+qnrn(x))Q−1
n à áå®¤¨âáï

¤«ï ¯.¢. x ∈ R; (iii) ρn(x) à áå®¤¨âáï ­  ¬­®¦¥áâ¢¥ ¯®«®¦¨â¥«ì­®©
¬¥àë.

� ¬¥ç ­¨¥. �«ï ¯®á«¥¤®¢ â¥«ì­®áâ¨ qn := exp(n/ lnα n), α 6 1, ¢ë-
¯®«­ï¥âáï ãá«®¢¨¥ â¥®à¥¬ë 3 ¨ ¨¬¥¥â ¬¥áâ®  á¨¬¯â®â¨ç¥áª®¥ à ¢¥­áâ¢®
Qn/qn ≈ lnα n; â ª¨¬ ®¡à §®¬, ¯®á«¥¤®¢ â¥«ì­®áâì ρn(x) ¢ ¤ ­­®¬ á«ãç ¥
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à áå®¤¨âáï ¤«ï ¯.¢. x ∈ R, çâ® ¤ ¥â ®â¢¥â ­  ¢®¯à®á, ¯®áâ ¢«¥­­ë© ¢ [1],
§ 4.

�¯¨á®ª «¨â¥à âãàë
1. �®§«®¢ �,�. �¥á®¢ë¥ áà¥¤­¨¥, à ¢­®¬¥à­®¥ à á¯à¥¤¥«¥­¨¥ ¨ áâà®£ ï íà£®¤¨ç-

­®áâì // ���, 2005, �. 60, ¢ë¯.6, �. 115{138.
2. � à¤¨ �.�. � áå®¤ïé¨¥áï àï¤ë, �.: ��. 1951.
3. �¥©¯¥àá �, �¨¤¥àà¥©â¥à �. � ¢­®¬¥à­®¥ à á¯à¥¤¥«¥­¨¥ ¯®á«¥¤®¢ â¥«ì­®áâ¥©.

�.: � ãª . 1985.
4. Lin, M., Weber, M. Weighted ergodic theorems and strong law of large numbers//

Ergodic Theory & Dymamical Systems, 2006, V. 26.
5. � «ï¡¨­ �.�. � ¢­®¬¥à­®¥ à á¯à¥¤¥«¥­¨¥ ¯®á«¥¤®¢ â¥«ì­®áâ¥© ®â­®á¨â¥«ì­®

¬¥â®¤®¢ �®à®­®£® ¨ �¨áá  // �®ª« ¤ë ���, 2006, �. 410, ü 1, �. 19{20.
6. � «ï¡¨­ �.�. � áãé¥áâ¢®¢ ­¨¨ ¯®á«¥¤®¢ â¥«ì­®áâ¥©, à ¢­®¬¥à­® à á¯à¥¤¥«¥­-

­ëå ®â­®á¨â¥«ì­® ¬¥â®¤®¢ �®à®­®£® ¨ �¨áá // �®ª« ¤ë ���, 2007, �. 415, ü
1, á. 25{27.

7. � «ï¡¨­ �.�. �á«®¢¨ï à áå®¤¨¬®áâ¨ áà¥¤­¨å �¨áá  ®â äã­ªæ¨© � ¤¥¬ å¥à //
�®ª« ¤ë ���, 2008, 419, ü 2.

��������� ����� �� ������ ���������
�� ���������� ������������� ������

� à¯ã«¨­ �.�., �®¤«®§­ë© �.�.

1. � ¤¥«¨¬®áâ¨ áã¬¬ë ¤¢ãå ¯à®áâëå ç¨á¥«. �§ «¨â¥à âãàë [1{3] ¨§-
¢¥áâ­®, çâ® ­¥ ¤®ª § ­® ® â®¬, çâ® áã¬¬  ¤¢ãå ¯à®áâëå ­¥çñâ­ëå ç¨á¥«
ï¢«ï¥âáï çñâ­ë¬ ç¨á«®¬.

�®¯ãáâ¨¬ ¨¬¥¥¬ ¤¢  ­¥çñâ­ëå ç¨á«  a ¨ b. � à¥§ã«ìâ â¥ ¤¥«¥­¨ï ¨¬¥¥¬:
a

2
+

b

2
=

(
c +

1
2

)
+

(
d +

1
2

)
= c + d + 1, (a > b),

â.¥. áã¬¬  ¤¢ãå ­¥çñâ­ëå ç¨á¥« ¤¥«¨âáï ­  ¯à®áâ®¥ çñâ­®¥ ç¨á«®.
2. �â® ®§­ ç ¥â, çâ® ­¥çñâ­ë¥ ç¨á«  (¯à®áâ®¥ ¨«¨ á®áâ ¢­®¥) a ¨ b ï¢-

«ïîâáï ®¤­¨¬¨ ¨§ ç¨á¥« ¢ 2n−1 ¯à¨ 1, 2, 3, . . . , n,   2n−1 ¯à¨ ¤¥«¥­¨¨ ­ 
2 ¢á¥£¤  ¤ ñâáï ¢ ®áâ âª¥ 1

2
, â® ¥áâì2n− 1

2
= 1

2
+ n− 1. �¤¥ n− 1 | ¯®«®-

¦¨â¥«ì­®¥ ­ âãà «ì­®¥ ç¨á«® ¬¥­ìè¥¥ ­  1. �â® ª á ¥âáï «î¡®£® çñâ­®£®
ç¨á« , â® ®­® ¢á¥£¤  ¤¥«¨âáï ­  çñâ­®¥ ¯à®áâ®¥ ç¨á«® 2. �â® ãª §ë¢ ¥â
­  â®, çâ® áã¬¬  ¤¢ãå ­¥çñâ­ëå ç¨á¥« ¥áâì ­¥çñâ­®¥ ç¨á«®, â ª ª ª «î¡®¥
çñâ­®¥ ç¨á«® ï¢«ï¥âáï ®¤­¨¬ ¨§ ç¨á¥« ¢ 2, 4, 6, . . . , 2n = 1, 2, 2 2, 3 2,
. . . , 2n, â.¥. ¤¥«¨âáï ­  2. �à¨ áà ¢­¥­¨¨ ¯® ­¥­ã«¥¢®¬ã à æ¨®­ «ì­®¬ã
¬®¤ã«î íâ® ®§­ ç ¥â, çâ® a ≡ 0 (mod a

2
), £¤¥ a

2
= c + 1

2
; b ≡ 0 (mod b

2
),

b
2

= d + 1
2

; b + a ≡ 0 (mod b + a
2

) ≡ 0 (mod k); b + a
2

= c + d + 1 = k. �¤¥
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a + b
2

= k | æ¥«®¥ ç¨á«®.

� ª ª ª a ≡ 0 (mod a
r
), r = 2, 3, 4, . . . , a− 1, b ≡ 0 (mod b

r
), â® ®­¨

áà ¢­¨¬ë ¯® ­¥­ã«¥¢®¬ã à æ¨®­ «ì­®¬ã ¬®¤ã«î ­¥§ ¢¨á¨¬® ®â a ¨ b ¨«¨
a + b ¤¥«ïâáï ¨«¨ ­¥ ¤¥«ïâáï ­  r (ª ª ¨ ç¥â­®¥ ç¨á«®). �­ «®£¨ç­® íâ®
®â­®á¨âáï ¨ ª ç¨á«ã b (a, b > r). �¤¥ a

r
¨ b

r
¢á¥£¤  ¤à®¡­ë¥ ç¨á«  > 1 (a

¨ b > r ¨ a > b ). �â® ª á ¥âáï (a + b): r = f , â® ç¨á«® f ¬®¦¥â ¡ëâì
ª ª ¤à®¡­ë¬, â ª ¨ æ¥«ë¬ > 1, â® ¥áâì áã¬¬  a+ b ¬®¦¥â ¤¥«¨âìáï ¨«¨ ­¥
¤¥«¨âìáï ­  ç¨á«® a + b− 1 = 1, 2, 3, 4, . . . (ª ª ¨ ç¥â­®¥ ç¨á«®).

�®íâ®¬ã á«¥¤ã¥â § ¬¥â¨âì, çâ® â ª¨¬ ¦¥ á¢®©áâ¢®¬ ¤¥«¥­¨ï ¨ áà ¢­¥-
­¨ï ¯® ­¥­ã«¥¢®¬ã à æ¨®­ «ì­®¬ã ¬®¤ã«î ®¡« ¤ îâ ç¥â­ë¥ ç¨á« . �­¨
¬®£ãâ ¤¥«¨âìáï ¨«¨ ­¥ ¤¥«¨âìáï ­  3, 4, . . . , n+2 (­  ¯à®áâ®¥ ç¥â­®¥ ç¨á«®
2 ¤¥«¨âìáï ­  «î¡®¥ ç¥â­®¥ ç¨á«®). �â® ®§­ ç ¥â, çâ® áã¬¬  ¤¢ãå ¯à®áâëå
¨«¨ á®áâ ¢­ëå ­¥ç¥â­ëå ç¨á¥« ®¡« ¤ ¥â â¥¬ ¦¥ á¢®©áâ¢®¬, çâ® ¨ ç¥â­®¥
ç¨á«®. �â® ãª §ë¢ ¥â ­  â®, çâ® áã¬¬  ¤¢ãå ¯à®áâëå ­¥ç¥â­ëå ç¨á¥« ¬®-
¦¥â ï¢«ïâìáï ç¥â­ë¬ ç¨á«®¬.

2. � ¤¥«¨¬®áâ¨ ç¨á«  a ­  (a; b). (a > b, a ≡ 0 (mod a : b)). � ¤ ­­®¬
á«ãç ¥ à áá¬ âà¨¢ ¥âáï ¤¥«¨¬®áâì ç¨á«  a ­  a : b, £¤¥ a : b ¬®¦¥â ¡ëâì
ª ª ¤à®¡­ë¬ â ª ¨ æ¥«ë¬ ç¨á«®¬ < 1. �â® ®§­ ç ¥â, çâ® b ¬®¦¥â ¡ëâì
à ¢­® 2, 3, . . . , a− 1, ¯à¨ ®¯à¥¤¥«¥­­ëå §­ ç¥­¨ïå ª®â®àëå ç¨á«® a ¬®¦¥â
¤¥«¨âìáï ¨«¨ ­¥ ¤¥«¨âìáï.

�á«¨ a ¤¥«¨âáï ­  b, â® ¤®¯ãáâ¨¬, çâ® ¯®«ãç ¥âáï æ¥«®¥ ç¨á«®, ­ ¯à¨-
¬¥à, q. �®£¤  qb = a, £¤¥ a : b = q (a ≡ 0 (mod a : b)). �á«¨ ¦¥ a
­¥ ¤¥«¨âáï ­  b, â® ¯®«ãç ¥âáï ¤à®¡­®¥ ç¨á«®, ¤®¯ãáâ¨¬ k (£¤¥ q | æ¥«®¥
ç¨á«®,   k | ¤à®¡­®¥ ¡®«ìè¥¥ 1). �à¥¤áâ ¢¨¬ ¤à®¡­®¥ ç¨á«® k á«¥¤ãîé¨¬
®¡à §®¬: k = s + r

b
(b > r). �®£¤  a : k = (sb + r)(s + r : b) = b.

�§¢¥áâ­® [3{6], çâ® ¨àà¥£ã«ïà­ë¥ ç¨á«  ¤¥«ïâ ç¨á«¨â¥«¨ ç¨á¥« �¥à-
­ã««¨. �â® ª á ¥âáï ¯à®áâ®£® æ¥«®£® ¨àà¥£ã«ïà­®£® ç¨á«  p, â® íâ®  ­ -
«®£¨ç­® (ç¨á«® p ¤¥«¨âáï ­  p : ν = f | ¢á¥£¤  ¤à®¡­®¥ ç¨á«® >1, p > ν).
�­ «®£¨ç­®, ¥á«¨ Bm ¤¥«¨âáï Bm : p, â® ¢ á«ãç ¥, ¥á«¨ p | ¨àà¥£ã«ïà­®,
¨¬¥¥¬ Bm : a1 = p (£¤¥ a1 | æ¥«®¥ ç¨á«® ®â ¤¥«¥­¨ï ç¨á«¨â¥«ï ç¨á¥«
�¥à­ã««¨ Bm ­  ¨àà¥£ã«ïà­®¥ p). � á«ãç ¥, ¥á«¨ Bm : a2 = p (£¤¥ a2 |
¤à®¡­®¥ ç¨á«® > 1 ®â ¤¥«¥­¨ï ç¨á«¨â¥«ï ç¨á¥« �¥à­ã««¨ Bm ­  p, ¥á«¨
¡ë ®­® ¡ë«® ¡ë à¥£ã«ïà­ë¬), â® ¢ ®¡®¨å á«ãç ïå Bm : (Bm : p) = p ­¥§ -
¢¨á¨¬® ®â â®£® P ¤¥«¨â ¨«¨ ­¥ ¤¥«¨â Bm (a2 = a1f). �§ [3] ¨§¢¥áâ­®, çâ®
Bn : n ≡ 0 (mod p), ¯®íâ®¬ã Bm : m ≡ 0 (mod p) ¨ Bm ≡ 0 (mod p),
  â ª¦¥ çâ® m à ¢­® ®¤­®¬ã ¨§ ç¨á¥« 2, 4, . . . , νf(p = vf). �«¥¤®¢ -
â¥«ì­®, ¢á«¥¤áâ¢¨¥ [3,4] ¨ ¯®«ãç¥­­ëå ­ ¬¨ à¥§ã«ìâ â®¢ [5,6] ¤®ª § ­®, çâ®
ª®«¨ç¥áâ¢® à¥£ã«ïà­ëå ¯à®áâëå ç¨á¥« ¡¥áª®­¥ç­®. �â¨¬ ¢á¥ ¨ áª § ­® ®
¯®¤«¨­­®áâ¨ â¥®à¥¬ë �. �¥à¬ .

�¡®¡é ï ¯®«ãç¥­­ë¥ ¤ ­­ë¥ [5,6] ¨ «¨â¥à âãà­ë¥ ¨áâ®ç­¨ª¨ [1{4]
¯à¥¤« £ îâáï á«¥¤ãîé¨¥ â¥®à¥¬ë.

1. �®ª § âì, ï¢«ï¥âáï «¨ ç¨á«® ¢¨¤  2n − 1 ¯à®áâë¬ ¯à¨ ¯à®áâ®¬ n.
2. �®ª § âì, çâ® ç¥â­®¥ ª®«¨ç¥áâ¢® (S) ­¥ç¥â­ëå ¯à®áâëå ç¨á¥«, ­ ç¨-

­ ï á ª®«¨ç¥áâ¢  S = 2, ¥áâì ç¥â­®¥ ç¨á«®.
3. �®ª § âì, ¬®¦¥â «¨ ãà ¢­¥­¨¥ (x + y)(x + y2) . . . (x + yn) = zm ¨¬¥âì
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à¥è¥­¨ï ¢ æ¥«ëå ç¨á« å (x 6= y 6= 0, m 6= n, m,n > 3).
4. �®ª § âì, ¬®¦¥â «¨ ãà ¢­¥­¨¥ xy+znt = sm ¨¬¥âì à¥è¥­¨ï ¢ æ¥«ëå

ç¨á« å (x 6= y 6= z 6= t 6= 0, n >2; m 6= n | ¯à®áâë¥ ç¨á« ; x, y, z, t |
¯à®áâë¥ ç¨á« ).
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������� ������������� ���������
� ���������� �������� ������{��������

� ����

�¨«¡ á �.�., �­ï§îª �.�.
�¥«®àãááª¨© £®áã¤ àáâ¢¥­­ë© ã­¨¢¥àá¨â¥â

�¨­áª, ¯à. �¥§ ¢¨á¨¬®áâ¨, 4
�¥«.: (017)2095570, e-mail: anatolykilbas@gmail.com,

kniaziuknataly@tut.by

�ãáâì Eγ
ρ,µ(z) | ®¡®¡é¥­­ ï äã­ªæ¨ï �¨ââ £{�¥ää«¥à , ®¯à¥¤¥«ï¥-

¬ ï ¤«ï ¤¥©áâ¢¨â¥«ì­ëå ρ, µ, γ ∈ R(ρ > 0) á«¥¤ãîé¨¬ áâ¥¯¥­­ë¬ àï¤®¬
[1]:

Eγ
ρ, µ(z) =

∞∑

k=0

(γ)k zk

Γ(ρk + µ)k!
, (1)

£¤¥ (γ)k | á¨¬¢®« �®å£ ¬¬¥à : (γ)0 = 1, (γ)k = γ (γ + 1) . . . (γ + k − 1)
(k = 1, 2, . . .).

� ­­ ï à ¡®â  ¯®á¢ïé¥­  ¨áá«¥¤®¢ ­¨î ¨­â¥£à «ì­®£® ãà ¢­¥­¨ï ¯¥à-
¢®£® à®¤  ­  ¯®«®¦¨â¥«ì­®© ¯®«ã®á¨ (a; ∞) ¢¨¤ 

(
Eγ

ρ,µ,ω;−ϕ
)
(x) = f(x) (x > a, a > 0). (2)
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£¤¥ Eγ
ρ,µ,ω;− | ¨­â¥£à «ì­ë© ®¯¥à â®à á ®¡®¡é¥­­®© äã­ªæ¨¥© �¨ââ £{

�¥ää«¥à  (1) ¢ ï¤à¥ ­  ¯®«ã®á¨ (a; ∞) , a > 0:

(
Eγ

ρ,µ,ω;−ϕ
)
(x) =

∞∫

x

(
t− x

tx

)µ−1

Eγ
ρ,µ

[
ω

(
t− x

tx

)ρ]
ϕ (t) dt

t2

(x > a; ρ, µ, γ, ω ∈ R (ρ > 0, µ > 0)) .

�«ï ãà ¢­¥­¨ï (2) ¤®ª §ë¢ îâáï ­¥®¡å®¤¨¬ë¥ ¨ ¤®áâ â®ç­ë¥ ãá«®¢¨ï
¥£® à §à¥è¨¬®áâ¨ ¢ ¯à®áâà ­áâ¢¥ Im (a; ∞) := L

(
(a; ∞) ; x−2

)
¨§¬¥à¨¬ëå

¯® �¥¡¥£ã äã­ªæ¨© y(x) ­  ¯®«®¦¨â¥«ì­®© ¯®«ã®á¨ (a; ∞) (a > 0) á
¢¥á®¬ x−2:

Im (a; ∞) :=



y : ‖y‖Im (a; ∞) =

∞∫

a

x−2|y(x)|dx < ∞


,

  â ª¦¥ ¤ ¥âáï à¥è¥­¨¥ íâ®£® ãà ¢­¥­¨ï ¢ § ¬ª­ãâ®© ä®à¬¥.
�¢¥¤¥¬ ¯à®áâà ­áâ¢® AC [a; ∞) äã­ªæ¨© ­  ¯®«ã®á¨ [a; ∞) , a > 0

á«¥¤ãîé¨¬ ®¡à §®¬ :

g(x) ∈ AC [a; ∞) ⇔ g(x) = c +

∞∫

x

ψ(t)dt

t2
(ψ ∈ Im (a; ∞)) ,

£¤¥ c | ¯à®¨§¢®«ì­ ï ¯®áâ®ï­­ ï.
�¥®à¥¬ . �ãáâì ρ, µ, γ, ω ∈ R(ρ > 0, µ > 0). �«ï â®£®, çâ®¡ë

¨­â¥£à «ì­®¥ ãà ¢­¥­¨¥ (2) ¡ë«® à §à¥è¨¬® ¢ ¯à®áâà ­áâ¢¥ Im (a; ∞)
­¥®¡å®¤¨¬® ¨ ¤®áâ â®ç­®, çâ®¡ë

(
J1−µ−ν
− E−γ

ρ,ν,ω;−f
)

(x) ∈ AC [a;∞) ¨
(
J1−µ−ν
− E−γ

ρ,ν,ω;−f
)

(∞) = 0,

£¤¥ 0 < ν < 1 − µ. �®£¤  ¥¤¨­áâ¢¥­­®¥ à¥è¥­¨¥ ϕ (x) ∈ Im (a; ∞) ãà ¢­¥-
­¨ï (2) ¨¬¥¥â ¢¨¤

ϕ (x) =
(
Dµ+ν
− E−γ

ρ,ν,ω;−f
)
(x) .

�¤¥áì Jα
−ψ ¨ Dα

−y ¯à¥¤áâ ¢«ïîâ á®¡®© á«¥¤ãîé¨¥ ª®­áâàãªæ¨¨ [2]:

(
Jα
−ψ

)
(x) =

1
Γ(α)

∞∫

x

(
t− x

tx

)α−1
ψ(t)dt

t2
(x > a, a > 0; α > 0),

(
Dα
− y

)
(x) =

(
−x2 d

dx

)n (
Jn−α
− y

)
(x) (x > a, a > 0; n = [α] + 1) ,

ª®â®àë¥ ï¢«ïîâáï ¬®¤¨ä¨ª æ¨ï¬¨ ª« áá¨ç¥áª¨å ¯à ¢®áâ®à®­­¨å ¤à®¡­ëå
¨­â¥£à «®¢ ¨ ¯à®¨§¢®¤­ëå �¨¬ ­ {�¨ã¢¨««ï Iα

b− y ¨ Dα
b− y ­  ª®­¥ç­®¬

¨«¨ ¯®«ã¡¥áª®­¥ç­®¬ ¨­â¥à¢ «¥ [a; b], −∞ < a < b 6 ∞, ¤¥©áâ¢¨â¥«ì­®©
®á¨ [3, §§ 2.2, 2.4, 5.1].
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� ������������� ������������� �����
������� �� ���������� �����������

�������

�®¯¥¦ ­®¢  �.�., �ãàáã«â ­®¢ �.�.
�¢à §¨©áª¨© ­ æ¨®­ «ì­ë© ã­¨¢¥àá¨â¥â ¨¬. �.�. �ã¬¨«¥¢ 

�áâ ­ 
� à ¡®â¥ ¨§ãç ¥âáï áã¬¬¨àã¥¬®áâì ª®íää¨æ¨¥­â®¢ �ãàì¥ c = {cn(f)}

¯® á¨áâ¥¬¥ {ϕn} äã­ªæ¨¨ ¨§ ¢¥á®¢®£® ¯à®áâà ­áâ¢  �®à¥­æ .
�àâ®­®à¬¨à®¢ ­­ ï á¨áâ¥¬  ®£à ­¨ç¥­­ ï ¢ á®¢®ªã¯­®áâ¨, ¥á«¨

|ϕn(t)| 6 M , t ∈ [0, 1], n ∈ N.
�ãáâì f ¯¥à¨®¤¨ç¥áª ï äã­ªæ¨ï á ¯¥à¨®¤®¬ 1 ¨ ¨­â¥£à¨àã¥¬ ï ­  [0, 1].

cn = cn(f) =

1∫

0

f(t)ϕn(t)dt, n ∈ Z

¡ã¤¥â ¥¥ ª®íää¨æ¨¥­â ¬¨ �ãàì¥ ¯® á¨áâ¥¬¥ Φ = {ϕn}∞n=1.
�¥®à¥¬  1. �ãáâì 0 < β 6 ∞ ¨ ¯ãáâì λ ­¥®âà¨æ â¥«ì­ ï äã­ªæ¨ï

­  [0,∞) . �á«¨ áãé¥áâ¢ã¥â δ > 0 ã¤®¢«¥â¢®àïîé ï ãá«®¢¨î: λ(t)t−δ ï¢-
«ï¥âáï ¢®§à áâ îé¥© äã­ªæ¨©, λ(t)t−( 1

2−δ) ï¢«ï¥âáï ã¡ë¢ îé¥© äã­ª-
æ¨©, â®£¤ 

( ∞∑
n=1

(c∗nλ(n))β 1
n

) 1
β

6 c




1∫

0

(
f∗(t)tλ

(
1
t

))β
dt

t




1
β

,

£¤¥ {c∗n}∞0 ï¢«ï¥âáï ­¥¢®§à áâ îé¥© ¯¥à¥áâ ­®¢ª®© ¯®á«¥¤®¢ â¥«ì­®áâ¨
{|cn|}+∞n=−∞ ¨ f∗(t) ï¢«ï¥âáï à ¢­®¨§¬¥à¨¬ ï ¯® |f(t)| ¨ ­¥¢®§à áâ îé¥©
äã­ªæ¨©.

� á«ãç ¥ β < ∞, Φ = {e2πikx} | âà¨£®­®¬¥âà¨ç¥áª ï á¨áâ¥¬ , ãâ¢¥à¦-
¤¥­¨¥ ¤®ª § ­® ¢ à ¡®â¥ �¥àá®­  �.�.[1]

�¥®à¥¬  2. �ãáâì 0 < β 6 ∞ ¨ ¯ãáâì λ ­¥®âà¨æ â¥«ì­ ï äã­ªæ¨ï
­  [0,∞) . �á«¨ áãé¥áâ¢ã¥â δ > 0 ã¤®¢«¥â¢®àïîé ï ãá«®¢¨î: λ(t)t−δ
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¢®§à áâ îé ï äã­ªæ¨ï ¨ λ(t)t−1+δ ã¡ë¢ îé ï äã­ªæ¨ï. �®£¤ 
( ∞∑

n=1

(c̄nλ(n))β 1
n

) 1
β

6 c




1∫

0

(
f∗(t)tλ

(
1
t

))β
dt

t




1
β

,

£¤¥ c̄n = 1
n

∣∣∣∣
n∑

m=1
cm(f)

∣∣∣∣
�®£¤  λ(t) = tγ¢¥á®¢ ï äã­ªæ¨ï, â® â¥®à¥¬  2 ¡ë«  ¤®ª § ­  ¢ à ¡®â¥[2]
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� à ¡®â¥ [1] ¢¢¥¤¥­® á«¥¤ãîé¥¥ ®¯à¥¤¥«¥­¨¥ ¨­â¥£à «  ¯® (n− 1)-¬¥à-
­®¬ã ¬­®£®®¡à §¨î, § ¤ ­­®¬ã ãà ¢­¥­¨¥¬ P (x) = 0, grad P 6≡ 0:

(δ(P ), ϕ) =
∫

Rn

δ(P ) ϕ(x) dx =
∫

P=0

ϕ(x)ω, (1)

£¤¥ ç¥à¥§ P ®¡®§­ ç¥­  ¯®¢¥àå­®áâì P (x) = 0, δ(P ) | ¤¥«ìâ -à á¯à¥¤¥«¥-
­¨¥ á®áà¥¤®â®ç¥­­®¥ ­  ¯®¢¥àå­®áâ¨ P ,

ω = (−1)j−1

(
∂P

∂xj

)−1

dx1 . . . dxj−1dxj+1 . . . dxn

| ¤¨ää¥à¥­æ¨ «ì­ ï ä®à¬  �¥à¥ï, ¯®à®¦¤¥­­ ï ¯®¢¥àå­®áâìî P . �à¨
íâ®¬ ¯à¥¤¯®« £ ¥âáï, çâ® ­  ­®á¨â¥«¥ äã­ªæ¨¨ ϕ ¢ë¯®«­¥­® ãá«®¢¨¥ ∂P

∂xj
6≡

6≡ 0. �ç¥¢¨¤­®¥ ¯à¥¨¬ãé¥áâ¢® ¯®¤®¡­®£® ¯®¤å®¤  á¢ï§ ­® á â¥¬, çâ® à ¡®â 
á á®®â¢¥âáâ¢ãîé¨¬¨ ¨­â¥£à « ¬¨ ä®à¬ «ì­® ¬®¦¥â ¯à®¢®¤¨âáï ¢ Rn,   ­¥
­  ¬­®£®®¡à §¨¨.
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�à®áâà ­áâ¢ , ¢¢¥¤¥­­ë¥ �.�. �â¥¯ ­®¢ë¬ ¨ ­ §ë¢ ¥¬ë¥ ¤ «¥¥ ¯à®áâ-
à ­áâ¢ ¬¨ �â¥¯ ­®¢ , (á¬. [2], áâà. 99) á®áâ®¨â ¨§ «®ª «ì­® ¨­â¥£à¨àã¥-
¬ëå ¢ Rn äã­ªæ¨© ¤«ï ª®â®àëå ª®­¥ç­  ­®à¬ 

‖f‖Sl,p
=

1
ln


 sup

x∈Rn

∫

Kl

|f(x + s)|p ds




1/p

,

Kl = {y : 0 6 yi 6 l, i = 1, . . . , n}

(2)

�®à¬  (2) ¢ â¥à¬¨­ å ®¯à¥¤¥«¥­¨ï (1) ¯à¨­¨¬ ¥â á«¥¤ãîé¨© ¢¨¤

‖f‖Sl,p(P ) =
1

ln−1


sup

x∈P

∫

Kl

δ(P )| f(x + s)|p ds




1/p

. (3)

�¤®¡áâ¢® ®¯à¥¤¥«¥­¨ï (3) ¯à®ï¢«ï¥âáï ¯à¨ ¤®ª § â¥«ìáâ¢¥ àï¤  â¥®-
à¥¬ â¥®à¨¨ ¯à®áâà ­áâ¢ �â¥¯ ­®¢  ­  £« ¤ª¨å ¬­®£®®¡à §¨ïå. � ¯à¨¬¥à
ãâ¢¥à¦¤¥­¨¥ ý­®à¬ë (3), ®â¢¥ç îé¨¥ à §«¨ç­ë¬ l, íª¢¨¢ «¥­â­ëþ ï¢«ï-
¥âáï ¯à®áâë¬ á«¥¤áâ¢¨¥¬ á®®â¢¥âáâ¢ãîé¥£® ãâ¢¥à¦¤¥­¨ï ¤«ï ­®à¬ë (2).

�¯à¥¤¥«¥­¨¥. �­®¦¥áâ¢® «®ª «ì­® ¨­â¥£à¨àã¥¬ëå äã­ªæ¨© á ª®-
­¥ç­®© ­®à¬®© (3) ¡ã¤¥¬ ­ §ë¢ âì ¯à®áâà ­áâ¢®¬ �â¥¯ ­®¢  ­  ¯®¢¥àå-
­®áâ¨ P = 0 ¨ ®¡®§­ ç âì Sp,l(P ).

�¥®à¥¬  1. �à®áâà ­áâ¢® Sp,l(P ) | ¡ ­ å®¢®.
�ãáâì â¥¯¥àì äã­ªæ¨ï ρ(x) ®¯à¥¤¥«¥­  ¢ «®ª «ì­ëå ª®®à¤¨­ â å, ¯®-

à®¦¤ ¥¬ëå á®®â¢¥âáâ¢ãîé¨¬ à §¡¨¥­¨¥¬ ¥¤¨­¨æë ¯®¢¥àå­®áâ¨ P , ¢ ª®-
­ãá¥ R+

n , x1 > 0, . . . , xn > 0, ã¤®¢«¥â¢®àï¥â á«¥¤ãîé¨¬ ãá«®¢¨ï¬:
1) ρ(x) > 0;
2) ρ(0) < ∞;
3) á¨¬¬¥âà¨ç­  ®â­®á¨â¥«ì­® «î¡®© ¯¥à¥áâ ­®¢ª¨ ¯¥à¥¬¥­­ëå, â.¥.

ρ(x1, . . . , xi−1, xi, . . . , xn) = ρ(x1, . . . , xi, xi−1, . . . , xn), i = 1, . . . , n

4) ∂ ρ(x)
∂xi

< 0.
�à¨¬¥à®¬ â ª®© äã­ªæ¨¨ á«ã¦¨â ï¤à® ¡¥áá¥«¥¢ëå ¯®â¥­æ¨ «®¢.
�¢¥¤¥¬ ®¡®§­ ç¥­¨ï

Jn(ρ) =
∫

R+
n

ρ(x) dx,

(δ(x1), ρ) =
∫

R+
n−1

ρ(0, x2, . . . , xn) dx.

� á¨«ã á¤¥« ­­ëå ¯à¥¤¯®«®¦¥­¨©, ¨¬¥¥¬
(δ(x1), ρ) = (δ(xj), ρ),

(δk(x1), ρ) = (δ(x1) . . . δ(xk), ρ) =
∫

R+
n−k

ρ(0, . . . , 0, xk+1, . . . , xn)

¨, á«¥¤®¢ â¥«ì­®, (δn(x1), ρ) = ρ(0).
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�ãáâì äã­ªæ¨ï ρ(x) â ª®¢ , çâ®

‖f‖Sp,ρ(P ) = sup
x∈P




∫

R+
n

δ(P ) ρ(s)|f(x + s)|p ds




1/p

< ∞. (4)

�« áá â ª¨å «®ª «ì­® ¨­â¥£à¨àã¥¬ëå äã­ªæ¨© ¡ã¤¥¬ ®¡®§­ ç âì ç¥à¥§
Sp,ρ(P ).

�¥®à¥¬  2. �®à¬ë (3) ¨ (4) íª¢¨¢ «¥­â­ë â®£¤  ¨ â®«ìª® â®£¤ ,
ª®£¤  ¨­â¥£à « Jn(ρ) ®£à ­¨ç¥­. �à¨ íâ®¬

((l δ(x1 − l))n, ρ)1/p‖f‖Sp,l(P ) 6 ‖f‖Sp,ρ(P ) 6 [lδ(x1 + 1)n, ρ]1/p ‖f‖Sp,l(P ).

�¯¨á®ª «¨â¥à âãàë
1. �¥«ìä ­¤ �.�., � ¯¨à® �.�. �¤­®à®¤­ë¥ äã­ªæ¨¨ ¨ ¨å ¯à¨«®¦¥­¨ï // ���.

1955. �.10, ü 3. �.3{70.
2. �®áâ¨­ �.�., �®áâ¨­ �.�. � â¥®à¨¨ äã­ªæ¨®­ «ì­ëå ¯à®áâà ­áâ¢ �â¥¯ ­®¢ .

�®à®­¥¦, ���. 2007. �.259.

�� ����������� ������������ ������������
������� ��������

�ãá ¨­®¢  �.�.
���� �­áâ¨âãâ ¯à¨ª« ¤­®© ¬ â¥¬ â¨ª¨ ��� ��

£. � à £ ­¤ , 100028, ã«. �­¨¢¥àá¨â¥âáª ï, 28
�¥«.: 8(7212)742987, � ªá: 8(7212)742987, e-mail: leili2006@mail.ru

� à ¡®â¥ ¯à¨¢®¤ïâáï  á¨¬¯â®â¨ç¥áª¨¥ ®æ¥­ª¨ ¯®¢¥¤¥­¨ï «¨­¥©­ëå ¯®-
¯¥à¥ç­¨ª®¢ λ

(i)
n = λn(W (i); Lp(I)) ¤«ï ª« áá®¢

W (i) = {f ∈ C∞(I) : ‖f ; W (i)‖ 6 1},
£¤¥

‖f ; W (1)‖ =

∥∥∥∥∥∥

r∑

j=0

ajf
(j)

∥∥∥∥∥∥
p

, ‖f ; W (2)‖ =
r∑

j=0

‖ajf
(j)‖p.

�¤¥áì I = (0, 1), ‖·‖p ­®à¬  ¢ Lp(I), aj ¯¥à¥¬¥­­ë¥ ª®íää¨æ¨¥­âë ¨§
Lp(I; loc), 1 < p < ∞, p′ = p/(p− 1).

�¥®à¥¬  1. �ãáâì aj ã¤®¢«¥â¢®àïîâ ãá«®¢¨ï¬: a−1
r ∈ Lp′(I), aj ∈ Lp(I)

(0 6 j 6 r − 1). �®£¤ 
1

c‖ar; Lp(1/2, 1)‖ 6 limnrλ(1)
n 6 limnrλ(1)

n 6 c‖a−1
r ; Lp′(I)‖.
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�ãáâì äã­ªæ¨ï 0 < υ(x) 6 min{x, 1 − x} ­  I ¯®¤ç¨­ï¥âáï ãá«®¢¨î:
áãé¥áâ¢ãîâ â ª¨¥ 0 < ε, η < 1, çâ®

υ(t) > ηυ(x) ª.â. t ∈ ∆(x)
def
=

(
x− ευ(x)

2
, x +

ευ(x)
2

)
.

�¨¦¥ ¡ã¤¥¬ ¯à¥¤¯®« £ âì, çâ® ar(x) 6 cυ(x)ra0(x) ¯.¢. ¢ I ¨ a0(x)
¯®¤ç¨­ï¥âáï ãá«®¢¨î (A∞) ­  ¨­â¥à¢ « å ¡ §¨á  Bυ =

⋃
x∈I

{∆: ∆ ⊂ ∆(x)}.
�®«®¦¨¬

Mυf(x) = sup
Bυ3∆3x

1
|∆|

∫

∆

|f |,

∆υ = (Mυ(a−p′
g ))1/p′ , Fυ(λ) =

∫

Ωλ

Φ1/r
υ ,

£¤¥
Ωλ = {x ∈ I : υ(x)rΦυ(x) > λ} (λ > 0).

�¥®à¥¬  2. �ãáâì sup
I

υrΦυ < ∞ ¨

lim
x→1−i

υ(x)rΦυ(x) = 0 ¯à¨ i = 0, 1.

�®£¤ 
N(λ)

def
=

∑

λ<λ
(2)
n

1 6 cλ−1/rFυ(λ/c).

� ¬¥ç ­¨¥. �ãé¥áâ¢ã¥â ¬¨­¨¬ «ì­ ï äã­ªæ¨ï υ∗(x) = υ(x| a0, a1),
¯®§¢®«ïîé ï ¯®«ãç¨âì ¢ â¥à¬¨­ å ¬ ªá¨¬ «ì­®© äã­ªæ¨¨ Mυ∗(a−p′

r ) á« -
¡ãî  á¨¬¯â®â¨ªã λ1/rN(λ) Â≺ Fυ∗(λ).

�¯¨á®ª «¨â¥à âãàë
1. �©â¥­®¢  �.�., �ãá ¨­®¢  �.�. �¡  á¨¬¯â®â¨ª¥ à á¯à¥¤¥«¥­¨ï  ¯¯à®ªá¨¬ -

â¨¢­ëå ç¨á¥« ¢«®¦¥­¨© ¢¥á®¢ëå ª« áá®¢ �®¡®«¥¢  // � â¥¬ â¨ç¥áª¨© ¦ãà­ «.
2002. �. 2. ü2. �. 7{14.
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��������������� ������ ����������������
����� ������������ ���������

������{�������� � ��������������
�������������∗

�®¬ ª¨­  �.�.
� ¡ à®¢áª ï £®áã¤ àáâ¢¥­­ ï  ª ¤¥¬¨ï íª®­®¬¨ª¨ ¨ ¯à ¢  (����¨�),

ª ä¥¤à  ý� â¥¬ â¨ª  ¨ ¬ â¥¬ â¨ç¥áª¨¥ ¬¥â®¤ë ¢ íª®­®¬¨ª¥þ
680042, £. � ¡ à®¢áª, ã«. �¨å®®ª¥ ­áª ï 134

�¥«.: (4212)761138
�¢ §¨­®à¬®© ‖ · ‖ § ¤ ­­®© ­  «¨­¥©­ë¬ ¯à®áâà ­áâ¢¥ E ­ §ë¢ ¥âáï

¤¥©áâ¢¨â¥«ì­®§­ ç­ ï äã­ªæ¨ï á® á«¥¤ãîé¨¬¨ á¢®©áâ¢ ¬¨:
(1) ¯ãáâì x ∈ E, â®£¤  ‖x‖ = 0 â®£¤  ¨ â®«ìª® â®£¤ , ª®£¤  x = 0;
(2) ‖λx‖ = |λ|‖x‖ ¤«ï x ∈ E ¨ λ ∈ R;
(3) áãé¥áâ¢ã¥â ª®­áâ ­â  CE > 1 â ª ï, çâ® ¤«ï x, y ∈ E

‖x + y‖ 6 CE (‖x‖+ ‖y‖) .

�á«¨ ¢ ä®à¬ã«¥ (3) C = 1, â® ‖ · ‖ ï¢«ï¥âáï ­®à¬®© ­  E. �¢ §¨­®à¬¨-
à®¢ ­­ë¬ ¯à®áâà ­áâ¢®¬ ­ §ë¢ ¥âáï «¨­¥©­®¥ ¯à®áâà ­áâ¢® á ¢¢¥¤¥­­®©
­  ­¥¬ ª¢ §¨­®à¬®© (E, ‖ · ‖E). �á«¨ ¢áïª ï ¯®á«¥¤®¢ â¥«ì­®áâì �®è¨ ¢ E
áå®¤¨âáï (ª â®çª¥ ¨§ E), â® E ­ §ë¢ îâ ª¢ §¨¡ ­ å®¢ë¬ ¯à®áâà ­áâ¢®¬.

� ¤ ¤¨¬ ­¥ª®â®à®¥ p ∈ (0, 1], p-­®à¬®© ­  «¨­¥©­®¬ ¯à®áâà ­áâ¢¥ E
­ §ë¢ ¥âáï ®â®¡à ¦¥­¨¥ ‖ · ‖E → R+ ã¤®¢«¥â¢®àïîé¥¥ ãá«®¢¨ï¬ (1), (2)
ª¢ §¨­®à¬ë ¨ ãá«®¢¨î

(3′) ‖x + y‖p
E 6 ‖x‖p

E + ‖y‖p
E ¤«ï ¢á¥å x, y ∈ E.

�¢ §¨¡ ­ å®¢® ¯à®áâà ­áâ¢® ­ §ë¢ ¥âáï p-¡ ­ å®¢ë¬ ¯à®áâà ­áâ¢®¬,
¥á«¨ ¥£® ª¢ §¨­®à¬  ï¢«ï¥âáï p-­®à¬®©.

�ãáâì 0 < q < ∞, ¯à®áâà ­áâ¢® �¥¡¥£  Lq(R+) =
{

f : ‖f‖ =

=

(
∞∫
0

|f(x)|qdx

)1/q

<∞
}

| ª¢ §¨¡ ­ å®¢®,   ¯à¨ q > 1 | ¡ ­ å®¢®.

�ãáâì E, F | ª¢ §¨¡ ­ å®¢ë ¯à®áâà ­áâ¢  ¨ T : E → F | «¨­¥©­ë©
®¯¥à â®à. � ª¦¥ ª ª ¨ ¤«ï ¡ ­ å®¢ëå ¯à®áâà ­áâ¢ ®¯¥à â®à T ­ §ë¢ -
¥âáï ®£à ­¨ç¥­­ë¬ (­¥¯à¥àë¢­ë¬), ¥á«¨ ‖T‖T :E→F = sup{‖Tf‖F : f ∈
∈ E, ‖f‖E 6 1} < ∞.

∗� ¡®â  ¢ë¯®«­¥­  ¯à¨ ä¨­ ­á®¢®© ¯®¤¤¥à¦ª¥ �®áá¨©áª®£® ä®­¤  äã­¤ ¬¥­â «ì-
­ëå ¨áá«¥¤®¢ ­¨© (¯à®¥ªâë 07{01{00054{ , 08{01{98500-à-¢®áâ®ª- ) ¨ £à ­â  ��� ���
06{III{�{01{003
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�ãáâì L(E, F ) | ª« áá ¢á¥å «¨­¥©­ëå, ®£à ­¨ç¥­­ëå ®¯¥à â®à®¢ ¤¥©áâ-
¢ãîé¨å ¨§ ª¢ §¨¡ ­ å®¢  ¯à®áâà ­áâ¢  E ¢ ª¢ §¨¡ ­ å®¢® ¯à®áâà ­áâ¢® F.
� ¦­®© å à ªâ¥à¨áâ¨ª®© ª®¬¯ ªâ­®áâ¨ ®¯¥à â®à  T ∈ L(E, F ) ï¢«ïîâáï
¥£®  ¯¯à®ªá¨¬ â¨¢­ë¥ ç¨á« , (a-ç¨á«  ), ®¯à¥¤¥«ï¥¬ë¥ ª ª à ááâ®ï­¨¥
¬¥¦¤ã ®¯¥à â®à®¬ T ¨ ¯®¤¯à®áâà ­áâ¢®¬ ª®­¥ç­®¬¥à­ëå ®¯¥à â®à®¢:

an(T ) := inf{‖T − L‖E→F : L : E → F, rankL 6 n− 1}, n ∈ N.

�¯¯à®ªá¨¬ â¨¢­ë¥ ç¨á«  ®¡« ¤ îâ á«¥¤ãîé¨¬¨ á¢®©áâ¢ ¬¨: ¤«ï
S, T ∈ L(E, F ) ¨ R ∈ L(F,H)

(i) ‖T‖ = a1(T ) > a2(T ) > · · · > 0;
(ii) an+m−1(R ◦ S) 6 an(T )am(S), n,m ∈ N,

(iii) �á«¨ F ï¢«ï¥âáï q-¡ ­ å®¢ë¬ ¯à®áâà ­áâ¢®¬ (0 < q 6 1), â®£¤ 
aq

n+m−1(T + S) 6 aq
n(T ) + aq

m(S), n,m ∈ N,

�­ ç¨â¥«ì­®¥ ¢­¨¬ ­¨¥ ¢ ¯®á«¥¤­¨¥ £®¤ë ¡ë«® ã¤¥«¥­® ¨§ãç¥­¨î  ¯-
¯à®ªá¨¬ â¨¢­ëå ç¨á¥« ®¯¥à â®à  � à¤¨ ¨ ¥£® ®¤­®¢¥á®¢®£® ®¡®¡é¥­¨ï |
®¯¥à â®à  �¨¬ ­ {�¨ã¢¨««ï

Tα,vf(x) := v(x)

x∫

0

(x− y)α−1f(y)dy, x > 0, (1)

£¤¥ α > 0. � áâ âì¥ [3] ¯®«ãç¥­ë â®ç­ë¥ ¤¢ãáâ®à®­­¨¥  á¨¬¯â®â¨ç¥áª¨¥
®æ¥­ª¨  ¯¯à®ªá¨¬ â¨¢­ëå ¨ í­âà®¯¨©­ëå ç¨á¥« ®¯¥à â®à®¢ (1) ¯à¨ 1 <
< p, q < ∞.

� áâ®ïé ï à ¡®â  ¤®¯®«­ï¥â ®á­®¢­ë¥ à¥§ã«ìâ âë [3] ¢ á«ãç ¥ 0 < q <
< 1 < p < ∞.

�«ï α ∈ N ¯®«®¦¨¬ 1
r

:= α − 1
p

+ 1
q

. �¢¥¤¥¬ á«¥¤ãîé¨¥ ®¡®§­ ç¥­¨ï:

|v|r :=
( ∑

k∈Z
δr
k

)1/r

, £¤¥ δk = 2k(α−1/p)

(
2k+1∫
2k

|v(x)|qdx

)1/q

, k ∈ Z.

�á­®¢­ë¥ à¥§ã«ìâ âë ¯à¥¤áâ ¢«¥­ë ¢ á«¥¤ãîé¥© â¥®à¥¬¥.
�¥®à¥¬  1. �ãáâì 0 < q < 1 < p < ∞, α ∈ N ¨ ®¯¥à â®à

Tα,v : Lp(0,∞) → Lq(0,∞) ª®¬¯ ªâ¥­. �®£¤  á ­¥ª®â®àë¬¨ ª®­áâ ­â ¬¨
c,  ¡á®«îâ­ë¬¨, ¨«¨ § ¢¨áïé¨¬¨ â®«ìª® ®â p, q ¨ α, ¢ë¯®«­ïîâáï á«¥-
¤ãîé¨¥ ®æ¥­ª¨:

(i) sup
n

nαq aq
n(Tα,v) 6 c|v|qr,

(ii) ¥á«¨ |v|r < ∞, â® lim sup
n→∞

nαq aq
n(Tα,v) 6 c

(∞∫
0

|v(x)|rdx

)q/r

.
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� áá¬ âà¨¢ ¥âáï § ¤ ç  ®¡ ®¯â¨¬ «ì­®¬ ¢®ááâ ­®¢«¥­¨¨ â¥¬¯¥à âãàë
¡¥áª®­¥ç­®£® áâ¥à¦­ï ¢ ¬®¬¥­â ¢à¥¬¥­¨ τ ¯® ¥¥ ¯à¨¡«¨¦¥­­ë¬ ¨§¬¥à¥-
­¨ï¬ ¢ ¬®¬¥­âë t1, . . . , tn.

�à¨¢¥¤¥¬ â®ç­ãî ¯®áâ ­®¢ªã. � á¯à®áâà ­¥­¨¥ â¥¯«  ¢ ¡¥áª®­¥ç­®¬
áâ¥à¦­¥ (â. ¥. ­  ¯àï¬®© R) ®¯¨áë¢ ¥âáï ãà ¢­¥­¨¥¬

∂u

∂t
=

∂2u

∂x2
(1)

á § ¤ ­­ë¬ ­ ç «ì­ë¬ à á¯à¥¤¥«¥­¨¥¬ â¥¬¯¥à âãàë
u(0, x) = u0(x). (2)

�ë ¯à¥¤¯®« £ ¥¬, çâ® u0· ∈ L2(R). �¤¨­áâ¢¥­­ë¬ à¥è¥­¨¥¬ § ¤ ç¨ (1) {
(2) ¯à¨ t > 0 ï¢«ï¥âáï ¨­â¥£à « �ã áá®­ 

u(t, x) = u(t, x; u0·) =
1

2
√

πt

∫

R

e−
(x−ξ)2

4t u0(ξ) dξ

¨ ¯à¨ íâ®¬ u(t, ·) → u0· ¯à¨ t → 0 ¢ ¬¥âà¨ª¥ L2(R).
�ãáâì ¢ ¬®¬¥­âë ¢à¥¬¥­¨ 0 6 t1 < . . . < tn ¯à¨¡«¨¦¥­­® ¨§¢¥áâ­ë

à á¯à¥¤¥«¥­¨ï â¥¬¯¥à âãà u(t1, ·), . . . , u(tn, ·), â. ¥. ¨§¢¥áâ­ë äã­ªæ¨¨ yi· ∈
∈ L2(R) â ª¨¥, çâ® ‖u(ti, ·)− yi(·)‖L2(R) 6 δi, £¤¥ δi > 0, i = 1, . . . , n. �î¡®¥
®â®¡à ¦¥­¨¥ m: (L2(R))n = L2(R)× . . .×L2(R) → L2(R) ®¡êï¢«ï¥âáï ¬¥â®-
¤®¬ ¢®ááâ ­®¢«¥­¨ï(â¥¬¯¥à âãàë ¢ L2(R) ¢ ¬®¬¥­â ¢à¥¬¥­¨ τ ¯® ¤ ­­®©
¨­ä®à¬ æ¨¨). �®£à¥è­®áâì ¬¥â®¤  m ®¯à¥¤¥«ï¥âáï à ¢¥­áâ¢®¬

e(τ, δ,m) = sup
u0·,y1·,...,yn·∈L2(R)

‖u(ti,·)−yi·‖L2(R)6δi, i=1,...,n

‖u(τ, ·)−m(y) · ‖L2(R),

∗� ¡®â  ¢ë¯®«­¥­  ¯à¨ ä¨­ ­á®¢®© ¯®¤¤¥à¦ª¥ �®áá¨©áª®£® ä®­¤  äã­¤ ¬¥­â «ì-
­ëå ¨áá«¥¤®¢ ­¨© (£à ­âë ü07{01{90102, ü06{01{00530)
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£¤¥ y = (y1·, . . . , yn·),   δ = (δ1, . . . , δn). � á ¨­â¥à¥áã¥â ¢¥«¨ç¨­ 
E(τ, δ) = infm e(τ, δ,m),

£¤¥ ­¨¦­ïï £à ­ì ¡¥à¥âáï ¯® ¢á¥¬ ¬¥â®¤ ¬ m: (L2(R))n → L2(R)), ª®â®-
àãî ­ §®¢¥¬ ¯®£à¥è­®áâìî ®¯â¨¬ «ì­®£® ¢®ááâ ­®¢«¥­¨ï, ¨ ¬¥â®¤ m̂,
­  ª®â®à®¬ ­¨¦­ïï £à ­ì ¤®áâ¨£ ¥âáï, ­ §ë¢ ¥¬ë© ®¯â¨¬ «ì­ë¬ ¬¥â®-
¤®¬ ¢®ááâ ­®¢«¥­¨ï (â¥¬¯¥à âãàë ¢ L2(R) ¢ ¬®¬¥­â ¢à¥¬¥­¨ τ ¯® ¤ ­­®©
¨­ä®à¬ æ¨¨).

�â¬¥â¨¬, çâ® â ª®© ¯®¤å®¤ ª ®¯à¥¤¥«¥­¨î ®¯â¨¬ «ì­®£® ¬¥â®¤  ¨¤¥®-
«®£¨ç¥áª¨ ¢®áå®¤¨â ª à ¡®â ¬ �.�. �®«¬®£®à®¢  âà¨¤æ âëå £®¤®¢ ¯à®è-
«®£® ¢¥ª , ¯®á¢ïé¥­­ëå ­ å®¦¤¥­¨î ­ ¨«ãçè¥£® áà¥¤áâ¢  ¯à¨¡«¨¦¥­¨ï
áà §ã ¤«ï ¢á¥å äã­ªæ¨© ¨§ ¤ ­­®£® ª« áá .

�¥à¥¤ ä®à¬ã«¨à®¢ª®© â¥®à¥¬ë á¤¥« ¥¬ ­¥ª®â®àë¥ ¯®áâà®¥­¨ï. � 
¯«®áª®áâ¨ á ª®®à¤¨­ â ¬¨ (t, x) ®¡®§­ ç¨¬ M = co{(tj , ln(1/δj)), 1 6 j 6
6 n}+ {(t, 0) | t > 0}, £¤¥ co A | ¢ë¯ãª« ï ®¡®«®çª  ¬­®¦¥áâ¢  A. �ãáâì
äã­ªæ¨ï θ· ­  [0,∞) ®¯à¥¤¥«¥­  à ¢¥­áâ¢®¬: θ(t) = max{x | (t, x) ∈ M}
(¯à¨ç¥¬ θ(t) = +∞, ¥á«¨ (t, x) 6= M ­¨ ¤«ï ª ª®£® x). �á­®, çâ® θ· |
«®¬ ­ ï ­  [t1,∞). �ãáâì ts1 < . . . < tsk

| ¥¥ â®çª¨ ¨§«®¬  (s1 = 1),
ª®â®àë¥, ®ç¥¢¨¤­®, ï¢«ïîâáï ¯®¤¬­®¦¥áâ¢®¬ â®ç¥ª {t1, . . . , tn} (¥á«¨ θ· |
¯àï¬ ï, â® áç¨â ¥¬, çâ® ¨§«®¬ â®«ìª® ®¤¨­ ¢ â®çª¥ t1, â. ¥. k = 1).

�¥®à¥¬  4. �à¨ ¢á¥å τ > t1

E(τ, δ) = e−θ(τ).

�á«¨ τ ∈ (tsj
, tsj+1) ¤«ï ­¥ª®â®à®£® 1 6 j 6 k − 1, â®

m̂(y)· = u(τ, ·; K · ∗(λ1u(tsj , ·; ysj ·) + λ2u(tsj+1, ·; ysj+1·))),
| ®¯â¨¬ «ì­ë© ¬¥â®¤, £¤¥

λ1 =
tsj+1 − τ

tsj+1 − tsj

(
δsj+1

δsj

) 2(τ−tsj
)

tsj+1−tsj

, λ2 =
τ − tsj

tsj+1 − tsj

(
δsj+1

δsj

) 2(tsj+1−τ)

tsj+1−tsj

,

K· ∈ L2(R) ¨ ¯à¥®¡à §®¢ ­¨¥ �ãàì¥ äã­ªæ¨¨ K· ¨¬¥¥â ¢¨¤

FK(ξ) =
1

λ1e
−2ξ2tsj + λ2e

−2ξ2tsj+1
.

�á«¨ τ > tsk
, â®

m̂(y)(x) =
1

2
√

π(τ − tsk
)

∫

R

e
− (x−ξ)2

4(τ−tsk
) ysk

(ξ) dξ

| ®¯â¨¬ «ì­ë© ¬¥â®¤.
�§ ¢ëà ¦¥­¨ï ¤«ï ®¯â¨¬ «ì­®£® ¬¥â®¤  ¢¨¤­®, çâ® ¯à¨ τ ∈ (tsj , tsj+1)

¨§ ¢á¥£® ­ ¡«î¤ ¥¬®£® ­ ¡®à  äã­ªæ¨© y1·, . . . , yn· ¨á¯®«ì§ãîâáï â®«ìª®
¤¢¥ (¨ ¢ë¡®à ¨å § ¢¨á¨â ®â ¢¥«¨ç¨­ ¯®£à¥è­®áâ¨ δi). � «¥¥ ¯à®¨áå®¤¨â ¨å
­¥ª®â®à®¥ ãáà¥¤­¥­¨¥ ¨ á£« ¦¨¢ ­¨¥ (á¢¥àâª  á ï¤à®¬ K·) ¨ ¯®«ãç¥­­ ï
â ª¨¬ ®¡à §®¬ äã­ªæ¨ï ¢®á¯à¨­¨¬ ¥âáï ª ª ¯¥à¢®­ ç «ì­®¥ à á¯à¥¤¥«¥-
­¨¥ â¥¬¯¥à âãà.

154



� áá¬ âà¨¢ ¥¬ ï § ¤ ç  ï¢«ï¥âáï ç áâ­ë¬ á«ãç ¥¬ ®¡é¥© § ¤ ç¨ ®¡
®¯â¨¬ «ì­®¬ ¢®ááâ ­®¢«¥­¨¨ «¨­¥©­®£® ®¯¥à â®à  ¯® ­¥â®ç­®© ¨­ä®à¬ -
æ¨¨, ª®â®à ï ¨§ãç « áì ¢ à ¡®â å [1], [2], [3].
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�� ����� ������������ �������
������������� � ����������� ���������

� ¬¥¤å ­®¢ �¦.�.
� ª¨­áª¨© �®áã¤ àáâ¢¥­­ë© �­¨¢¥àá¨â¥â

� ªã, ã«. �.� «¨«®¢ , 23
�¥«.: (99412)4982089 (¤®¬.), e-mail: jamalmamedkhanov@rambler.ru
�« áá¨ç¥áª ï â¥®à¥¬  �¦¥ªá®­  ­  ª®­¥ç­®¬ ®âà¥§ª¥ ãâ¢¥à¦¤ ¥â, çâ®

¥á«¨ f ∈ Lip 1, â® En (f) 6 c
n

. �.�ìîâ®­ áä®à¬ã«¨à®¢ « á«¥¤ãîéãî ¯à®-
¡«¥¬ã: ª ª¨¬ ­¥®¡å®¤¨¬®¬ ¨ ¤®áâ â®ç­ë¬ ãá«®¢¨ï¬ ¤®«¦­  ã¤®¢«¥â¢®-
àïâì ¤ã£  Γ ¢ ª®¬¯«¥ªá­®© ¯«®áª®áâ¨, çâ®¡ë ­  ­¥© ¡ë«  á¯à ¢¥¤«¨¢  â¥®-
à¥¬  �¦¥ªá®­ . �â¬¥â¨¬ §¤¥áì â ª¦¥ ¨ ª« áá¨ç¥áªãî â¥®à¥¬ã �¦¥ªá®­ {
�¥à­èâ¥©­ {� ««¥ �ãáá¥­  ¢ ¯¥à¨®¤¨ç¥áª®¬ á«ãç ¥: ¤«ï â®£®, çâ®¡ë f ∈
∈ Lipα, 0 < α < 1, ­¥®¡å®¤¨¬® ¨ ¤®áâ â®ç­®, çâ®¡ë En (f) 6 c

nα . �â­®á¨-
â¥«ì­® íâ®© â¥®à¥¬ë �¦.�®«è áä®à¬ã«¨à®¢ « ¯à®¡«¥¬ã: ª ª¨¬ ­¥®¡å®-
¤¨¬ë¬ ¨ ¤®áâ â®ç­ë¬ ãá«®¢¨ï¬ ¤®«¦­  ã¤®¢«¥â¢®àïâì ªà¨¢ ï Γ, çâ®¡ë
­  ­¥© ¡ë«  á¯à ¢¥¤«¨¢  íâ  â¥®à¥¬ .

�®¤®¡­ ï ¯à®¡«¥¬  ¢ ª®¬¯«¥ªá­®© ¯«®áª®áâ¨ ­  ­ è ¢§£«ï¤ â ª¦¥  ª-
âã «ì­  ¨ ¤«ï ¨áá«¥¤®¢ ­¨ï â¥®à¥¬ë â¨¯  �¨ª®«ìáª®£®{�¨¬ ­ {�§ï¤ëª .
�¥ ¬¥­¥¥ ¨­â¥à¥á­ë ¨áá«¥¤®¢ ­¨ï ¢ ª®¬¯«¥ªá­®© ®¡« áâ¨, á¢ï§ ­­ë¥
á ¯à®¡«¥¬®©  ¯¯à®ªá¨¬ æ¨¨, ¯à¨­ ¤«¥¦ é¥©, ­ áª®«ìª® ­ ¬ ¨§¢¥áâ­®,
�.�. �¥à­èâ¥©­ã: ¯ãáâì x ∈ [−1, 1], f (x) = f (cos θ) = f0 (θ). �«ï â®£®,
çâ®¡ë f0 ∈ Lipα ­¥®¡å®¤¨¬® ¨ ¤®áâ â®ç­®, çâ®¡ë En (f) 6 c

nα .
�¬¥­­® íâ®© â¥®à¥¬¥ ¢ ª®¬¯«¥ªá­®© ¯«®áª®áâ¨ ¢ ¬¥âà¨ª¥ C ¨ Lp (Γ)

¡ã¤¥â ¯®á¢ïé¥­ ­ è ¤®ª« ¤.
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� ��������� ������� ����������������
������������ ���������

�¥­¨å¥á �.�.
�¦­®-�à «ìáª¨© £®áã¤ àáâ¢¥­­ë© ã­¨¢¥àá¨â¥â, ª ä¥¤à 

äã­ªæ¨®­ «ì­®£®  ­ «¨§ 
454080, £. �¥«ï¡¨­áª, ¯à. �¥­¨­ , 76

e-mail: men@math.susu.ac.ru
�ãáâì X ¨ Y | ¡ ­ å®¢ë ¯à®áâà ­áâ¢ , A : X → Y | «¨­¥©­ë© ­¥¯à¥-

àë¢­ë© ¨­ê¥ªâ¨¢­ë© ®¯¥à â®à. �ë ¡ã¤¥¬ £®¢®à¨âì, çâ® ®â®¡à ¦¥­¨¥ A−1

à¥£ã«ïà¨§ã¥¬®, ¥á«¨ áãé¥áâ¢ã¥â á¥¬¥©áâ¢® ®â®¡à ¦¥­¨© Rδ : Y → X, δ ∈
∈ (0, δ0) â ª®¥, çâ® ¤«ï «î¡®£® x ∈ X

lim
δ→0

sup
‖y−Ax‖

6 δ‖Rδy − x‖ = 0.

� íâ®¬ á«ãç ¥ á¥¬¥©áâ¢® {Rδ} ­ §ë¢ ¥âáï à¥£ã«ïà¨§ â®à®¬ ¤«ï A−1.
�¯¥à â®à­®¥ ãà ¢­¥­¨¥ Ax = y ­ §ë¢ ¥âáï à¥£ã«ïà¨§ã¥¬ë¬, ¥á«¨ à¥£ã-
«ïà¨§ã¥¬® ®â®¡à ¦¥­¨¥ A−1. � á«ãç ¥ à¥£ã«ïà¨§ã¥¬®áâ¨ ãà ¢­¥­¨ï á¥-
¬¥©áâ¢® xδ = Rδyδ ¬®¦¥â ¡ëâì ¢§ïâ® ¢ ª ç¥áâ¢¥ ã¤®¢«¥â¢®à¨â¥«ì­®£® ¯à¨-
¡«¨¦¥­­®£® à¥è¥­¨ï ­¥ª®àà¥ªâ­®© § ¤ ç¨ ­ å®¦¤¥­¨ï à¥è¥­¨ï ãà ¢­¥­¨ï
¯¥à¢®£® à®¤  ¯à¨ ¯à¨¡«¨¦¥­­® § ¤ ­­®© ¯à ¢®© ç áâ¨ yδ á â®ç­®áâìî δ.

� áá¬®âà¨¬ ª« áá¨ç¥áªãî á¨âã æ¨î X = C (0, 1), Y = L2 (0, 1). �ã-
¤¥¬ ¯à¥¤¯®« £ âì, çâ® ®¯¥à â®à A ­¥¯à¥àë¢¥­ â ª¦¥ ¨ ¢ L2-­®à¬¥. �®£¤ 
®¯¥à â®à A ¬®¦¥â ¡ëâì ¯à®¤®«¦¥­ ¯® ­¥¯à¥àë¢­®áâ¨ ­  à §«¨ç­ë¥ ¯®¤-
¯à®áâà ­áâ¢  M , C (0, 1) ⊂ M ⊂ L2 (0, 1). � [1] ¡ë«® ¯®ª § ­®, çâ® ¥á«¨
¯à®¤®«¦¥­¨¥ A ­  ­¥ª®â®à®¥ Lp (0, 1), p > 2 ¨¬¥¥â ª®­¥ç­®¬¥à­®¥ ï¤à®,
â® ®â®¡à ¦¥­¨¥ A−1 à¥£ã«ïà¨§ã¥¬®. � [2] ¡ë«® ¯®ª § ­®, çâ® ¨¬¥¥â ¬¥áâ®
¡®«¥¥ á¨«ì­®¥ ãâ¢¥à¦¤¥­¨¥. �«ï à¥£ã«ïà¨§ã¥¬®áâ¨ A−1 ¤®áâ â®ç­  ª®-
­¥ç­®¬¥à­®áâì ï¤à  ¯à®¤®«¦¥­¨ï A ­  L∞ (0, 1). �®§­¨ª ¥â á«¥¤ãîé¨©
¢®¯à®á. �¥ ¡ã¤ãâ «¨ ãá«®¢¨ï à¥£ã«ïà¨§ã¥¬®áâ¨ ¨§ à ¡®â [1] ¨ [2] íª¢¨¢ -
«¥­â­ë, ¥á«¨ ®£à ­¨ç¨âìáï ¨­â¥£à «ì­ë¬¨ ®¯¥à â®à ¬¨ á £« ¤ª¨¬¨ á¨¬-
¬¥âà¨ç­ë¬¨ ï¤à ¬¨? � ¤®ª« ¤¥ ¯à¨¢®¤¨âáï â¥®à¥¬ , ¨§ ª®â®à®© á«¥¤ã¥â,
çâ® ¤ ¦¥ ¯à¨ ãª § ­­ëå ®£à ­¨ç¥­¨ïå ­  ®¯¥à â®àë, à áá¬®âà¥­­ë¥ ¢ëè¥
ãá«®¢¨ï à¥£ã«ïà¨§ã¥¬®áâ¨ ­¥ íª¢¨¢ «¥­â­ë.

�¥®à¥¬ . �ãé¥áâ¢ã¥â ¨­ê¥ªâ¨¢­ë© ¨­â¥£à «ì­ë© ®¯¥à â®à ¨§
C (0, 1) ¢ L2 (0, 1) á ¡¥áª®­¥ç­® ¤¨ää¥à¥­æ¨àã¥¬ë¬ á¨¬¬¥âà¨ç­ë¬ ï¤à®¬,
¯à®¤®«¦¥­¨¥ ª®â®à®£® ¯® ­¥¯à¥àë¢­®áâ¨ ­  «î¡®¥ Lp (0, 1), p > 2 ¨¬¥¥â
¡¥áª®­¥ç­®¬¥à­®¥ ï¤à®,   ï¤à® ¥£® ¯à®¤®«¦¥­¨ï ­  L∞ (0, 1) ª®­¥ç­®¬¥à­®.

�¯¨á®ª «¨â¥à âãàë
1. �¥­¨å¥á �.�. � à¥£ã«ïà¨§ã¥¬®áâ¨ ­¥ª®â®àëå ª« áá®¢ ®â®¡à ¦¥­¨©, ®¡à â­ëå

ª ¨­â¥£à «ì­ë¬ ®¯¥à â®à ¬ // � â¥¬. § ¬¥âª¨, 1999. �. 65, N 2. �. 222{229.

156



�¥­¨å¥á �.�. �¥­¨å¥á �.�. �¡ ®¤­®¬ ¤®áâ â®ç­®¬ ãá«®¢¨¨ à¥£ã«ïà¨§ã¥¬®áâ¨
«¨­¥©­ëå ®¡à â­ëå § ¤ ç // � â¥¬. § ¬¥âª¨, 2007. �. 82, N 2. �. 242{247.

� ���������������������� ����������,
����������� �� ������ ��������������

������� � �������� �������������� �����

�¥à§«¨ª¨­  �.�., � ¥¢ �.�., �ïå®¢ �.�.
�®à®­¥¦áª¨© £®áã­¨¢¥àá¨â¥â;

�®à®­¥¦áª ï £®á.â¥å­®«®£¨ç¥áª ï  ª ¤¥¬¨ï
e-mail: lyakhov@box.vsi.ru

�§ãç¥­¨¥ ¯á¥¢¤®¤¨ää¥à¥­æ¨ «ì­ëå ®¯¥à â®à®¢ ­  ¡ §¥ ¯à¥®¡à §®¢ -
­¨ï � ­ª¥«ï (¨ á¬¥è ­­®£® ¯à¥®¡à §®¢ ­¨ï �ãàì¥{�¥áá¥«ï) ¡ë«® ¨­¨æ¨¨-
à®¢ ­® �.�. �¨¯à¨ï­®¢ë¬ ¢ 1971 £®¤ã (á¬. ª­¨£ã [1], ¨ ¨áâ®à¨ç¥áª¨¥ ª®¬-
¬¥­â à¨¨ ª £« ¢ ¬ 2{4). �â¨ ®¯¥à â®àë § ¬¥­¨«¨ ¯à¥®¡à §®¢ ­¨¥ �ãàì¥
¢ § ¤ ç å, £¤¥ ¯® ®¤­®© ¨§ ¯¥à¥¬¥­­ëå ¤¥©áâ¢ã¥â á¨­£ã«ïà­ë© ¤¨ää¥-
à¥­æ¨ «ì­ë© ®¯¥à â®à �¥áá¥«ï. �¥áª®«ìª® ¯®§¦¥ �.�. �«ãèª® ¢¢¥« ¯á¥¢-
¤®¤¨ää¥à¥­æ¨ä«ì­ë¥ ®¯¥à â®àë, ¯®áâà®¥­­ë¥ ­  ¡ §¥ ¢¥á®¢®£® ¯à¥®¡à -
§®¢ ­¨ï �ãàì¥. �®á«¥¤­¨¥ ¬®£«¨ á ãá¯¥å®¬ ¯à¨¬¥­ïâìáï ª § ¤ ç ¬ ¤«ï
¢ëà®¦¤ îé¨åáï «¨­¥©­ëå ¤¨ää¥à¥­æ¨ «ì­ëå ãà ¢­¥­¨© (á¬. [?]). � ¤®
®â¬¥â¨âì, çâ® ¨ â¥ ¨ ¤àã£¨¥ ¯á¥¢¤®¤¨ää¥à¥­æ¨ «ì­ë¥ ®¯¥à â®àë ¬®£«¨
à¥è âì â®«ìª® á¢®© ªàã£ § ¤ ç. � íâ®© à ¡®â¥ ¯à¨¢®¤ïâáï à¥§ã«ìâ âë ¨§ã-
ç¥­¨ï ®¯¥à â®à®¢ á¬¥è ­­®£® â¨¯ , â® ¥áâì ª®£¤  ¯® ®¤­®© ¯¥à¥¬¥­­®©
¤¥©áâ¢ã¥â ¯à¥®¡à §®¢ ­¨¥ � ­ª¥«ï,   ¯® ¤àã£®© | ¢¥á®¢®¥ ¯à¥®¡à §®¢ ­¨¥
�ãàì¥. �«ï ¯à®áâ®âë à áá¬ âà¨¢ îâáï â®«ìª® ¤¢¥ ¯¥à¥¬¥­­ë¥.

�ãáâì x = (x1, x2) ∈ R2. �¥à¥§ jγ ¡ã¤¥¬ ®¡®§­ ç âì, â ª ­ §ë¢ ¥¬ë¥,
j-äã­ªæ¨ï �¥áá¥«ï, á¢ï§ ­­ë¥ á äã­ªæ¨¥© �¥áá¥«ï ¯¥à¢®£® à®¤  Jν ä®à-
¬ã«®© jν(x) = c(ν) Jν(x)

xν .
�«¥¤ãï [1], ¢¢¥¤¥¬ äã­ªæ¨î α(t) â ªãî, çâ®

α(0) = α′(0) = 0, α(t) > 0, α(t) = const, t > d > 0,

�®«®¦¨¬ ϕ(t) =
d∫
t

dρ
α(ρ)

. � áá¬®âà¨¬ á«¥¤ãîé¥¥ ¨­â¥£à «ì­®¥ ¯à¥®¡-
à §®¢ ­¨¥

FB,α[f ](ξ) =

∞∫

0

j γ−1
2

(x1 ξ1) xγ
1 dx1

+∞∫

−∞
eiξϕ(x2)f(x1, x2)

dx2√
α(x2)

.

¯à¥¤áâ ¢«ïîé¥¥ á®¡®© ¯à¥®¡à §®¢ ­¨¥ � ­ª¥«ï ¯® ¯¥à¥¬¥­­®© x1 ¨ ¢¥á®¢®¥
¯à¥®¡à §®¢ ­¨¥ �ãàì¥ ¯® ¯¥à¥¬¥­­®© x2.
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�¥à¥§ FB ¡ã¤¥¬ ®¡®§­ ç âì ®¡ëç­®¥ á¬¥è ­­®¥ ¯à¥®¡à §®¢ ­¨¥ �ãàì¥{
�¥áá¥«ï äã­ªæ¨¨ ¤¢ãå ¯¥à¥¬¥­­ëå (á¬.[1]). �¬¥¥â ¬¥áâ® á«¥¤ãîé¥¥ à -
¢¥­áâ¢®

FB,α[f ](ξ) = FB [fα](ξ), fα(x1, x2) =
√

α(t)f(x1, t)|t=ϕ−1(x2),

  ϕ−1 | äã­ªæ¨ï ®¡à â­ ï ª äã­ªæ¨¨ x2 = ϕ(t).
�¡à â­®¥ ¯à¥®¡à §®¢ ­¨¥ áª®­áâàã¨àã¥¬, ¨áå®¤ï ¨§ ä®à¬ã« ®¡à é¥­¨ï

¯à¥®¡à §®¢ ­¨ï � ­ª¥«ï ¨ ®¡à é¥­¨ï ¢¥á®¢®£® ¯à¥®¡à §®¢ ­¨ï �ãàì¥ (á¬.
[1], [2]):

F−1
B,α[u]=

1√
α(x2)

F−1
B [u](x1, t)|t=ϕ(x2) =

=
1√

α(x2)

∞∫

0

ξγ
1 dξ1

∞∫

−∞
j γ−1

2
(x1ξ1) eiξ2 ϕ(x2) u(ξ) dξ2.

�¥à¥§ Sm ®¡®§­ ç¨¬ ª« áá ç¥â­ëå ¯® ¯¥à¥¬¥­­®© x1 ¨ ξ1 äã­ªæ¨©
a(x; ξ)) ∈ C∞0 (R++

4 ), ¤«ï ª®â®àëå á¯à ¢¥¤«¨¢  ®æ¥­ª 

|Bα1
x1

Dα2
x2

Bl2
ξ1

Dl2
ξ2

a(x, ξ1, ϕ
−1(ξ2))| 6 Ck,l(1 + |ξ|)m−|l| ,

£¤¥ Bx1=
∂2

∂x2
1

+ γ
x1

∂
∂x1

, Dx2=
∂

∂x2
, k = (α1, α2), l = (l1, l2), |l| =

= l1 + l2.
� áá¬ âà¨¢ ¥¬ë¥ ­ ¬¨ ¯á¥¢¤®¤¨ää¥à¥­æ¨ «ì­ë¥ ®¯¥à â®àë § ¤ îâáï

á«¥¤ãîé¨¬ ¢ëà ¦¥­¨¥¬

K(γ,α)(x,B, Dα)f(x) = F−1
B,α[a(x, ξ)FB,α[u]](x).

�¥à¥§ Lγ
2(R+

n ) ¡ã¤¥¬ ®¡®§­ ç âì ¬­®¦¥áâ¢® ç¥â­ëå ¯® ¯¥à¥¬¥­­®© x1

äã­ªæ¨© f ¤«ï ª®â®àëå f(x)x
γ/2
1 ∈ L2(R2). �®à¬ã í«¥¬¥­â®¢ ¢ íâ®¬

¯à®áâà ­áâ¢¥ § ¤ ¤¨¬ à ¢¥­áâ¢®¬

‖f‖Lγ
2

=




∫

R+
2

|f(x)|2 xγ
1 dx1 dx2




1/2

.

�ãáâì Hs,γ,α(R+
2 ) | ¬­®¦¥áâ¢® äã­ªæ¨© f , ¤«ï ª®â®àëå f(x) ∈ Lγ

2(R+
2 )

¨ ª®­¥ç­  ­®à¬ 

‖f‖s,γ,α =




+∞∫

−∞

∞∫

0

|[(1 + |η2|) s
2 FB,α[f ]](x1, x2)|2 xγ

1 dx1 dx2




1
2

.

�¥®à¥¬  1. �ãáâì v ∈ Hs+m,γ,α, â®£¤  ‖K(γ,α)(x,B, Dα)v‖s,γ,α 6
6 C‖v‖s+m,γ,α.
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� áá¬®âà¨¬ á«¥¤ãîé¨¥ ®¤¨­ à­ë¥ á¨áâ¥¬ë á¨­ãá®¢
{

sin
[

m
√

Pm (n) · t + β
]}

n∈N
(1)

¨ ª®á¨­ãá®¢
1 ∪

{
cos

[
m
√

Pm (n) · t + β
]}

n∈N
(2)

¢ ¯à®áâà ­áâ¢ å Lp (δ, π + δ) , δ ∈ R, p ∈ (1, +∞), £¤¥ Pm(n) ¯®«¨­®¬ m-©
áâ¥¯¥­¨ Pm (n) ≡ am · nm + . . . + ao, am > 0.

�¬¥áâ­® ®â¬¥â¨âì, çâ® ¯à¨ m = 2 Pm(n) = n2 + α, α ∈ C ¡ §¨á­®áâì
�¨áá  ¢ L2(0, π) á¨áâ¥¬ (1) ¨ (2) ¨§ãç¥­  ¢ à ¡®â¥ �.�. � §ì¬¨­  [2]. �
«¨­¥©­®¬ á«ãç ¥: m = 1, Pm(n) = n + α, ª®£¤  α ∈ R, ¡ §¨á­®áâì á¨á-
â¥¬ë (1) ¢ Lp(0, π) (¯à¨ p = 2 ¡ §¨á­®áâì �¨áá ) ¨áá«¥¤®¢ ­  �.�. �®¨á¥-
¥¢ë¬ [3]. �¥ ¦¥ à¥§ã«ìâ âë ¡ë«¨ ¯®«ãç¥­ë �.�. �¥¢¤ à¨ ­¨ [1] ¢ á«ãç ¥,
ª®£¤  α ∈ C-ª®¬¯«¥ªá­ë© ¯ à ¬¥âà.

�¯à ¢¥¤«¨¢  á«¥¤ãîé ï
�¥®à¥¬ . �ãáâì am = 1. �¯à ¢¥¤«¨¢ë:

I. am−1 = 0. �ãáâì β = 0. �á«¨ ¢ë¯®«­¥­® ãá«®¢¨¥
Pm(n) 6= 0 , ∀n ∈ N ¨ Pm(k) 6= Pm(l) ¯à¨ k 6= l, (3)

â® á¨áâ¥¬ë (1) ¨ (2) ®¡à §ãîâ ¡ §¨áë ¢ Lp(0, π) (¯à¨ p = 2 ¡ §¨á
�¨áá ).
�à¨ β 6= 0 ¯à¥¤¯®« £ ¥¬, çâ® β ∈

(
− π

2p
,

π
2q

)
¨ ¨¬¥¥â ¬¥áâ® ãá«®-

¢¨¥ (3). �«ï â®£®, çâ®¡ë á¨áâ¥¬ë (1) ¨ (2) ®¤­®¢à¥¬¥­­® ®¡à §®¢ë-
¢ «¨ ¡ §¨á ¢ Lp(0, π) (¯à¨ p = 2 ¡ §¨á �¨áá ) ­¥®¡å®¤¨¬® ¨ ¤®áâ -
â®ç­® ¢ë¯®«­¥­¨¥ ãá«®¢¨ï β ∈

(
− π

2q
,

π
2p

)
.
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II. am−1 6= 0. �ãáâì β ∈
(
− π

2p
,

π
2q

)
¨ ¨¬¥¥â ¬¥áâ® ãá«®¢¨¥ (3). �®£¤ 

á¨áâ¥¬ë (1) ¨ (2) ®¤­®¢à¥¬¥­­® ®¡à §ãîâ ¡ §¨áë ¢ Lp(0, π) (¯à¨ p = 2

¡ §¨á �¨áá ) â®«ìª® ¢ â®¬ á«ãç ¥, ª®£¤  am−1 + β ∈
(
− π

2q
,

π
2p

)
.
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� áá¬®âà¨¬ ª« áá ®¡®¡é¥­­ëå  ­ «¨â¨ç¥áª¨å äã­ªæ¨© Up,2(A, B,G),
p > 2 | ¢ á¬ëá«¥ �.�. �¥ªã  (á¬.[1] áâà. 146). �ãáâì G ª®­¥ç­ ï ®¡-
« áâì, á® á¯àï¬«ï¥¬®© £à ­¨æ¥© Γ. Ω1(z, t) ¨ Ω2(z, t) ®á­®¢­ë¥ ï¤à  ª« áá 
Up,2(A,B,G) ([1]áâà. 177)

�¯à¥¤¥«¥­¨¥ 1. �«¥¤ãï �.�. �¥ªã  ¡ã¤¥¬ ­ §ë¢ âì ®¡®¡é¥­­ë¬ ¨­-
â¥£à «®¬ â¨¯  �®è¨{�â¨«âì¥á  ¢ëà ¦¥­¨¥

F (z) =
1

2πi

∫

Γ

Ω1(z, t)dµ(t)−Ω2(z, t)dµ(t), (1)

£¤¥ µ(t)-äã­ªæ¨ï á ®£à ­¨ç¥­­ë¬ ¨§¬¥­¥­¨¥¬ ­  Γ. �­â¥£à « (1) ¯à¥¤-
áâ ¢«ï¥â á®¡®© äã­ªæ¨¨ ¨§ ª« áá  Up,2(A,B, G) ¢­¥ Γ. �à¨ A(z) = B(z) =

= 0 (â®£¤  Ω1(z, t) = 1
t− z

, Ω2(z, t) = 0)) ¯®«ãç ¥¬ ®¡ëç­ë© ¨­â¥£à « â¨¯ 
�®è¨{�â¨«âì¥á 

F (z) =
1

2πi

∫

Γ

dµ(t)
t− z

. (2)
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�¯à¥¤¥«¥­¨¥ 2. �ãáâì G ª®­¥ç­ ï ®¡« áâì á® á¯àï¬«ï¥¬®© £à ­¨-
æ¥© Γ. �¡®¡é¥­­ ï  ­ «¨â¨ç¥áª ï äã­ªæ¨ï F (z) ¨§ ª« áá  Up,2(A,B,G)
¯à¨­ ¤«¥¦¨â ª« ááã Eδ(A, B,G), δ > 0,, ¥á«¨ áãé¥áâ¢ã¥â ¯®á«¥¤®¢ -
â¥«ì­®áâì á¯àï¬«ï¥¬ëå ªà¨¢ëå {γn} â ª¨å, çâ® γn ⊂ Γ, γn → Γ ¨∫
γn

|F (z)|δ|dz| 6 c < ∞ (c ­¥§ ¢¨á¨â ®â n).

�« áá Eδ(A,B, G) ï¢«ï¥âáï  ­ «®£®¬ å®à®è® ¨§¢¥áâ­ëå ¤«ï  ­ «¨â¨-
ç¥áª¨å äã­ªæ¨© Eδ-�.�. �¬¨à­®¢  ([2], áâà. 203). �â¬¥â¨¬, çâ® ¥á«¨
F (z) ∈ Eδ(A,B, G), δ > 0, â® F (z) ¨¬¥¥â ¯.¢. ­  Γ ã£«®¢ë¥ £à ­¨ç­ë¥
§­ ç¥­¨ï F (t) ¨ F (t) ∈ Lδ(Γ).

� á«ãç ¥ ªàã£  (G = |z| 6 1) ¯® â¥®à¥¬¥ �.�. �¬¨à­®¢  ([2]áâà.94)
¨­â¥£à « â¨¯  �®è¨{�â¨«âì¥á  (2) ¯à¨­ ¤«¥¦¨â ª« ááã Hδ, 0 < δ < 1
(�« áá � à¤¨).

�â®â à¥§ã«ìâ â ­¥ ¢áâà¥ç ¥âáï ­¨£¤¥, ª®£¤  G ®â«¨ç¥­ ®â ªàã£ .
� ¤ ­­®© à ¡®â¥ íâ®â à¥§ã«ìâ â à á¯à®áâà ­ï¥âáï ­  ¡®«¥¥ á«®¦­ë¥ ®¡-

« áâ¨ ¨ ¤®ª §ë¢ ¥âáï  ­ «®£ íâ®© â¥®à¥¬ë ¤«ï ®¡®¡é¥­­ëå  ­ «¨â¨ç¥áª¨å
äã­ªæ¨© â¨¯  �®è¨{�â¨«âì¥á  (1).

� áá¬®âà¨¬ ®£à ­¨ç¥­­ãî ®¡« áâì á £« ¤ª®© £à ­¨æ¥© Γ ¨ ã¤®¢«¥â-

¢®àïîéãî ãá«®¢¨î
h∫
0

ω(θ, h)
h

|dh| < ∞, £¤¥ ω(θ, h) ¬®¤ã«ì ­¥¯à¥àë¢­®áâ¨

äã­ªæ¨¨ θ(s) | ã£«  ª á â¥«ì­®© ª ªà¨¢®© Γ á ä¨ªá¨à®¢ ­­ë¬ ­ ¯à ¢«¥-
­¨¥¬. �à¨¢¥¤¥¬ ®á­®¢­®© à¥§ã«ìâ â.

�¥®à¥¬ . �ãáâì G ®£à ­¨ç¥­­ ï ®¡« áâì á £« ¤ª®© £à ­¨æ¥© Γ, ã¤®¢-

«¥â¢®àïîéãî ãá«®¢¨î
h∫
0

ω(θ, h)
h

|dh| < ∞. �®£¤  ®¡®¡é¥­­ë© ¨­â¥£à «

â¨¯  �®è¨{�â¨«âì¥á  (1) ¯à¨­ ¤«¥¦¨â ª« ááã Eδ(A,B, G), 0 < δ < 1.
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� áá¬®âà¨¬ § ¤ çã ® ­ å®¦¤¥­¨¨ â®ç­®© ª®­áâ ­âë ¢«®¦¥­¨ï
◦

W k
2(−1, 1) ¢

◦
W

k−1
2 (−1, 1):

λ2,k = min
u∈ ◦Wk

2 (−1,1)
u 6≡0

‖u(k)‖L2

‖u(k−1)‖L2

. (∗)

�¥®à¥¬ . �¨­¨¬ã¬ ¢ (∗) ¤®áâ¨£ ¥âáï ­  ç¥â­®© äã­ªæ¨¨ ¨ à ¢¥­
­ ¨¬¥­ìè¥¬ã ¯®«®¦¨â¥«ì­®¬ã ª®à­î äã­ªæ¨¨ �¥áá¥«ï Jk− 3

2
.

� ����������� ����� ���������
��� �������� ������������ �� n-������ ����

�¥¢áª¨© �.�.
�à®á« ¢áª¨© £®áã¤ àáâ¢¥­­ë© ã­¨¢¥àá¨â¥â ¨¬. �.�. �¥¬¨¤®¢ 

�®áá¨ï, 150000, �à®á« ¢«ì, ã«. �®¢¥âáª ï, 14
e-mail: mnevsk@univ.uniyar.ac.ru

� ­ áâ®ïé¥¬ ¤®ª« ¤¥ ¤¥¬®­áâà¨àã¥âáï, ª ª ®æ¥­¨¢ ­¨¥ ­¥ª®â®àëå  ¯-
¯à®ªá¨¬ æ¨®­­ëå ¢¥«¨ç¨­ ¯à¨¢®¤¨â ª à¥è¥­¨î ®¤­®© £¥®¬¥âà¨ç¥áª®© § -
¤ ç¨, á¢ï§ ­­®© á n-¬¥à­ë¬ ªã¡®¬.

�ãáâì n ∈ N, Qn = [0, 1]n; C(Qn) ®¡®§­ ç ¥â ¯à®áâà ­áâ¢® ­¥¯à¥àë¢­ëå
­  Qn äã­ªæ¨© f á p ¢­®¬¥p­®© ­®p¬®© ‖f‖C(Qn) = max

x∈Qn

|f(x)| ; Π1(Rn)

¥áâì á®¢®ªã¯­®áâì ¬­®£®ç«¥­®¢ ®â n ¯¥à¥¬¥­­ëå áâ¥¯¥­¨ 6 1.

�ãáâì x(1), . . . , x(n+1) ∈ Qn, S | á¨¬¯«¥ªá á ¢¥àè¨­ ¬¨ x(i). �á«¨ vol(S)
6= 0, â® â®çª¨ x(i) á®áâ ¢«ïîâ ¤®¯ãáâ¨¬ë© ­ ¡®à ã§«®¢ ¨­â¥à¯®«ïæ¨¨ á
¯®¬®éìî Π1(Rn). �­â¥à¯®«ïæ¨®­­ë© ¯à®¥ªâ®à P : C(Qn) → Π1(Rn) ¯®
íâ®© á¨áâ¥¬¥ ã§«®¢ ®¯à¥¤¥«ï¥âáï ãá«®¢¨ï¬¨ Pf

(
x(i)

)
= f

(
x(i)

)
, i = 1, . . . ,

n + 1. �¨¦¥ ‖ · ‖ ¥áâì ­®à¬  ®¯¥à â®à , ¤¥©áâ¢ãîé¥£® ¨§ C(Qn) ¢ C(Qn).
�¡®§­ ç¨¬ ç¥à¥§ θn ¬¨­¨¬ «ì­ãî ¢¥«¨ç¨­ã ­®à¬ë ¨­â¥à¯®«ïæ¨®­­®£®

¯à®¥ªâ®à  ¯à¨ ãá«®¢¨¨, çâ® ¢á¥ á®®â¢¥âáâ¢ãîé¨¥ ¥¬ã ã§«ë ¨­â¥à¯®«ïæ¨¨
¯à¨­ ¤«¥¦ â Qn :

θn := min
x(i)∈Qn

‖P‖.
�«ï á¨¬¯«¥ªá  S ¯®«®¦¨¬ â ª¦¥ ξ(S) = min{σ > 1 : Qn ⊂ σS}. �¤¥áì

σS ¥áâì à¥§ã«ìâ â £®¬®â¥â¨¨ á¨¬¯«¥ªá  S ®â­®á¨â¥«ì­® ¥£® æ¥­âà  âï¦¥áâ¨
á ª®íää¨æ¨¥­â®¬ σ. �¥¯¥àì á ¯®¬®éìî à ¢¥­áâ¢ 

ξn = min{ξ(S) : S ⊂ Qn}
¢¢¥¤ñ¬ ¢ à áá¬®âà¥­¨¥ £¥®¬¥âà¨ç¥áªãî å à ªâ¥à¨áâ¨ªã ξn ªã¡  Qn.

�­ ç¥­¨ï θn ¨ ξn ¤«ï n = 1, 2, 3 à ¢­ë

θ1 = 1, θ2 =
2
√

5
5

+ 1 = 1.8944 . . . , θ3 = 2;
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ξ1 = 1, ξ2 =
3
√

5
5

+ 1 = 2.3416 . . . , ξ3 = 3.

�á­®¢­ë¥ ¯®«ãç¥­­ë¥ à¥§ã«ìâ âë á¢ï§ ­ë á® á«¥¤ãîé¨¬¨ ¤¢ã¬ï § ¤ -
ç ¬¨.

1. � ©â¨ â®ç­ë¥ ¯® ¯®àï¤ªã n ¤¢ãáâ®à®­­¨¥ ®æ¥­ª¨ ¢¥«¨ç¨­ θn.
2. � ©â¨ â®ç­ë¥ ¯® ¯®àï¤ªã n ¤¢ãáâ®à®­­¨¥ ®æ¥­ª¨ ¢¥«¨ç¨­ ξn.
� ª ¬ë ãáâ ­®¢¨«¨, íâ¨ § ¤ ç¨ ï¢«ïîâáï íª¢¨¢ «¥­â­ë¬¨.
�¥®à¥¬  1. �«ï «î¡®£® n ∈ N ¢ë¯®«­ï¥âáï à ¢¥­áâ¢®

ξn =
n + 1

2
(θn − 1) + 1.

�ãáâì Ψn(t) = (2nn!)−1
{
(t2 − 1)n

}(n) | áâ ­¤ pâ¨§®¢ ­­ë© ¬­®£®ç«¥­
�¥¦ ­¤p  áâ¥¯¥­¨ n. �§¢¥áâ­®, çâ® Ψn(1) = 1, Ψn(t) ¬®­®â®­­® ¢®§p á-
â ¥â ¯p¨ t > 1. �¡®§­ ç¨¬ ç¥p¥§ Ψ−1

n äã­ªæ¨î, ®¡p â­ãî ª Ψn ­  ¯®«ã®á¨
[1,+∞). �ãáâì vn ¥áâì ¬ ªá¨¬ «ì­­ ï ¢¥«¨ç¨­  ®¡êñ¬  n-¬¥à­®£® á¨¬-
¯«¥ªá , á®¤¥à¦ é¥£®áï ¢ ªã¡¥ Qn. �¨¦¥ § ¯¨áì L(n) ≈ M(n) ®§­ ç ¥â,
çâ® ¤«ï ­¥ª®â®àëå C1, C2 > 0, ­¥ § ¢¨áïé¨å ®â n, ¢ë¯®«­ï¥âáï ¤¢®©­®¥
­¥p ¢¥­áâ¢® C1M(n) 6 L(n) 6 C2M(n).

Teop¥¬  2. �«ï n ∈ N c¯p ¢¥¤«¨¢ë ­¥p ¢¥­áâ¢  (®æ¥­ª  á¢¥påã ¢¥à­ 
¯à¨ n 6= 2)

1
e

√
n− 1 < Ψ−1

n

(
1
vn

)
6 θn 6 min

(
n + 1

2
,
4
√

e

3
√

n + 2 + 1
)

.

�á«¨ áãé¥áâ¢ã¥â ¬ âà¨æ  �¤ ¬ à  ¯®àï¤ª  n + 1, â® ¢¥àå­ïï £à ­¨æ 
¤«ï θn ¬®¦¥â ¡ëâì § ¬¥­¥­  ­ 

√
n + 1. � ª¨¬ ®¡à §®¬, θn ≈ n1/2, ξn ≈

≈ n3/2.

�®ª § ­®, çâ® ¨­â¥à¯®«ïæ¨®­­ë© ¯p®¥ªâ®p, ã§«ë ª®â®à®£® á®¢¯ ¤ îâ
á ¢¥àè¨­ ¬¨ á¨¬¯«¥ªá  ¬ ªá¨¬ «ì­®£® ®¡êñ¬  ¢ ªã¡¥ Qn, ¯p¨ «î¡®¬ n
ï¢«ï¥âáï ¯®çâ¨-¬¨­¨¬ «ì­ë¬ (¢ á¬ëá«¥ ®¯à¥¤¥«¥­¨ï θn),   á ¬ íâ®â á¨¬-
¯«¥ªá ï¢«ï¥âáï ¯®çâ¨-íªáâp¥¬ «ì­ë¬ (¢ á¬ëá«¥ ®¯p¥¤¥«¥­¨ï ξn).

�ãáâì H : C(Qn) → Π1(Rn) | ®àâ®£®­ «ì­ë© ¯à®¥ªâ®à, á®®â¢¥âáâ¢ãî-
é¨© áª «ïà­®¬ã ¯à®¨§¢¥¤¥­¨î (f, g) =

∫
Qn

f(x)g(x) dx.

�¥®à¥¬  3. �«ï n ∈ N ¢¥à­® á®®â­®è¥­¨¥ ‖H‖ ≈ θn.

�à¨ ®æ¥­¨¢ ­¨¨¨ ‖H‖ ¯à¨¬¥­ï«¨áì â ª ­ §ë¢ ¥¬ë¥ í©«¥à®¢ë ç¨á« ,  
â ª¦¥ æ¥­âà «ì­ë¥ B-á¯« ©­ë.

�®ª § â¥«ìáâ¢  áä®à¬ã«¨à®¢ ­­ëå ¢ëè¥ ãâ¢¥à¦¤¥­¨© ¤ ­ë ¢ áâ âìïå
[1{3].
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�� ������������ � ����������������
��������� ������� � �������� ���������
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�ã¤¥¬ £®¢®à¨âì, çâ® f ∈ Lp,ρ (R) = Lp

(
R, e−

x2
2

)
, 1 6 p 6 +∞, ¥á«¨

ª®­¥ç­  ­®à¬ 

‖f‖p,ρ =





{
+∞∫
−∞

∣∣∣f(x)e−
x2
2

∣∣∣
p

dx

} 1
p

, ¥á«¨ 1 6 p < +∞,

ess sup
x∈R

∣∣∣f(x)e−
x2
2

∣∣∣ , ¥á«¨ p = +∞.

Th | ®¯¥à â®à ®¡®¡é¥­­®£® á¤¢¨£  [1], [2] § ¤ ­­ë© ­  äã­ªæ¨ïå ¨§
Lp,ρ (R) , 1 6 p 6 +∞ ¯® ä®à¬ã«¥:

Thf (x) =
1√
π

+∞∫

−∞
f

(
e−h

(
x + y

√
e2h − 1

))
ρ2 (y) dy,

h > 0, ρ (y) = e−
y2

2 , £¤¥ y ∈ R.
�¡®¡é¥­­ë¥ ¬®¤ã«¨ £« ¤ª®áâ¨ ®¯à¥¤¥«ïîâáï á«¥¤ãîé¨¬ ®¡à §®¬:

ωk (f, δ)p,ρ = sup
|h|6δ

‖(Th − I)kf‖p,ρ,

£¤¥ I | â®¦¤¥áâ¢¥­­ë© ®¯¥à â®à; ç¥à¥§ Ek (f)p,ρ ®¡®§­ ç¨¬ ­ ¨«ãçè¥¥
¯à¨¡«¨¦¥­¨¥ äã­ªæ¨¨ f ∈ Lp,ρ (R)  «£¥¡à ¨ç¥áª¨¬¨ ¬­®£®ç«¥­ ¬¨; D =

= 1
2

d2

dx2 − x
d
dx

| ¤¨ää¥à¥­æ¨ «ì­ë© ®¯¥à â®à �à¬¨â  [3], ª®â®àë© ª®¬-
¬ãâ¨àã¥â á ®¯¥à â®à®¬ ®¡®¡é¥­­®£® á¤¢¨£  [1], [2].

�¯à ¢¥¤«¨¢® á«¥¤ãîé¥¥ ãâ¢¥à¦¤¥­¨¥.
�¥®à¥¬ . �ãáâì f ∈ Lp,ρ (R), 1 6 p < q < +∞, r > 0 ¨  «£¥¡à ¨ç¥áª¨©

¬­®£®ç«¥­ Pk (x) â ª®©, çâ® Ek (f)p,ρ = ‖f − Pk‖p,ρ, k ∈ Z+. �á«¨ ¤«ï
­¥ª®â®àëå r ∈ N ¨ m ∈ Z+ áå®¤¨âáï àï¤

Aq
pqrm =

+∞∑

k=1

k−qr− q
2 ( 1

p− 1
q )−1

∥∥Dm+rPk

∥∥q

p,ρ
< +∞,
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â® áãé¥áâ¢ã¥â Dmf ∈ Lq,ρ (R) ¨ á¯à ¢¥¤«¨¢ë á«¥¤ãîé¨¥ á®®â­®è¥­¨ï:

‖Dmf‖q,ρ 6 Cpqrm

{
‖f‖p,ρ + A

1
q
pqrm

}
,

ωr

(
Dmf ;

1
n

)

q,ρ

6 Bpqrm

{
+∞∑

k=n+1

k−qr− q
2 ( 1

p− 1
q )−1

∥∥Dm+rPk

∥∥q

p,ρ

} 1
q

,

∀n ∈ N ¨ ª®­áâ ­âë Cpqrm, Bpqrm ­¥ § ¢¨áïâ ®â f (x) ¨ n.
�áá«¥¤®¢ ­¨î ¤¨ää¥à¥­æ¨ «ì­ëå ¨ áâàãªâãà­ëå á¢®©áâ¢ äã­ªæ¨© ¢

â¥à¬¨­ å à®áâ  ­®à¬ë ¯à®¨§¢®¤­ëå âà¨£®­®¬¥âà¨ç¥áª¨å ¯à¨¡«¨¦ îé¨å
 £à¥£ â®¢ ¢¯¥à¢ë¥ ¡ë« ¯®á¢ïé¥­ [4]. � «ì­¥©è¥¥ à §¢¨â¨¥ â¥¬ â¨ª¨, ¢
¯¥à¨®¤¨ç¥áª®¬ á«ãç ¥, ¯®«ãç¥­® ¢ à ¡®â å [5]{[7].

�¯¨á®ª «¨â¥à âãàë
1. �.�. �¥¤®à®¢. �à¨¡«¨¦¥­¨¥  «£¥¡à ¨ç¥áª¨¬¨ ¬­®£®ç«¥­ ¬¨ á ¢¥á®¬ �¥¡ëè¥-

¢ {�à¬¨â . �§¢. ���®¢., ¬ â¥¬., 1984, ü6. �.55{63.
2. �.�. �«¥ªá¥¥¢. �à¨¡«¨¦¥­¨¥ ¯®«¨­®¬ ¬¨ á ¢¥á®¬ �¥¡ëè¥¢ {�à¬¨â  ­  ¤¥©áâ-

¢¨â¥«ì­®© ®á¨// �¥áâ­¨ª �®áª. ã­-â . �¥à.1., � â¥¬ â¨ª . �¥å ­¨ª . { 1997.
ü6. { �.68{71.

3. �.�. �¥¡¥¤¥¢. �¯¥æ¨ «ì­ë¥ äã­ªæ¨¨ ¨ ¨å ¯à¨«®¦¥­¨ï. ��. �®áª¢ . 1963.
á.358.

4. �.�. �ãª, �.�. � â ­á®­. �¢®©áâ¢  äã­ªæ¨© ¨ à®áâ ¯à®¨§¢®¤­ëå ¯à¨¡«¨¦ -
îé¨å ¯®«¨­®¬®¢. ��� ����, 1973. �. 212. ü1. �.19{22.

5. �.�. �®ª ¥¢. �¡ ¨­â¥£à «ì­ëå ¨ ¤¨ää¥à¥­æ¨ «ì­ëå á¢®©áâ¢ å äã­ªæ¨© //
� â¥¬ â¨ç¥áª¨¥ ¨áá«¥¤®¢ ­¨ï. � à £ ­¤ , � à��. { 1976. �.3. �.14{20.

6. �.�. � à¨¬®¢. �®àï¤®ª à®áâ  ­®à¬ë ¯à®¨§¢®¤­ëå ç áâ¨ç­ëå áã¬¬ àï¤  �ãàì¥
¨ â¥®à¥¬ë ¢«®¦¥­¨ï// �¨áá¥àâ æ¨ï ­  á®¨áª ­¨¥ ãç¥­®© áâ¥¯¥­¨ ª ­¤¨¤ â 
ä¨§¨ª®-¬ â¥¬ â¨ç¥áª¨å ­ ãª ¯® á¯¥æ¨ «ì­®áâ¨ 01.01.01 { ¬ â¥¬ â¨ç¥áª¨©  ­ -
«¨§. �«¬ -�â . { 1978. á.95.

7. �.�. �ª¨è¥¢. �¡ ãá«®¢¨ïå ¢«®¦¥­¨ï ª« áá®¢ äã­ªæ¨¨ ¬­®£¨å ¯¥à¥¬¥­­ëå ¢
¯à®áâà ­áâ¢® �®à¥­æ  ¨ ¨å ¯à¨«®¦¥­¨ï. �¨áá¥àâ æ¨ï ­  á®¨áª ­¨¥ ãç¥­®©
áâ¥¯¥­¨ ª ­¤¨¤ â  ä¨§¨ª®-¬ â¥¬ â¨ç¥áª¨å ­ ãª ¯® á¯¥æ¨ «ì­®áâ¨ 01.01.01 {
¬ â¥¬ â¨ç¥áª¨©  ­ «¨§. � à £ ­¤ .1982. á. 113.

165



�� ����� ������������� ������
��� ���������� ����������� �����������∗

�á¨«¥­ª¥à �.�.
�®áª®¢áª¨© £®áã¤ àáâ¢¥­­ë© áâà®¨â¥«ì­ë© ã­¨¢¥àá¨â¥â

�®áª¢ , �à®á« ¢áª®¥ è®áá¥ 26
�¥«.: 1833038, e-mail: b osilenker@mail.ru

� «¨­¥©­®¬ ¯à®áâà ­áâ¢¥ P ¯®«¨­®¬®¢ á ¢¥é¥áâ¢¥­­ë¬¨ ª®íää¨æ¨¥­-
â ¬¨ à áá¬®âà¨¬ ¡¨«¨­¥©­ãî ä®à¬ã

〈p, q〉 =

1∫

−1

p(x)q(x)dµ(x) +
m∑

j=1

Mjp(xj)q(xj)(p, q ∈ P),

£¤¥ dµ | ¢¥à®ïâ­®áâ­ ï ¬¥à  ­  [−1, 1], Mj | ­¥®âà¨æ â¥«ì­ë¥ ¯®áâ®ï­-
­ë¥, xj (j = 1, 2, . . . , m) ¯à®¨§¢®«ì­ë¥ â®çª¨ ¨§ [−1, 1].

�®¯®«­¥­¨¥ P ¯® ­®à¬¥ |f |2 = 〈f, f〉 ¯à¨¢®¤¨â ª á®®â¢¥âáâ¢ãîé¥¬ã ¤¨á-
ªà¥â­®¬ã ¯à®áâà ­áâ¢ã äã­ªæ¨© S á® áª «ïà­ë¬ ¯à®¨§¢¥¤¥­¨¥¬

〈f, g〉 =

1∫

−1

f(x)g(x)dµ(x) +
m∑

j=1

Mjf(xj)g(xj). (1)

�¡®§­ ç¨¬ {qn(x)}(n ∈ Z+; x ∈ [−1, 1])

qn(x) = k(qn)xn + l(qn)xn−1 + . . . ; k(qn) > 0 (n ∈ Z+)

á¨áâ¥¬ã ¯®«¨­®¬®¢, ®àâ®­®à¬¨à®¢ ­­ëå ¯® ®â­®è¥­¨î ª áª «ïà­®¬ã ¯à®-
¨§¢¥¤¥­¨î (1) ¨ ç¥à¥§ {pn(x)}(n ∈ Z+;x ∈ [−1, 1])

pn(x) = k(pn)xn + l(pn)xn−1 + . . . ; k(pn) > 0 (n ∈ Z+)

®àâ®­®à¬¨à®¢ ­­ãî ¯® ¬¥à¥ dµ ­  [−1, 1] á¨áâ¥¬ã ¯®«¨­®¬®¢. �â¬¥â¨¬,
çâ® ¯®«¨­®¬ë qn(x) ®¡« ¤ îâ àï¤®¬ á¢®©áâ¢, áãé¥áâ¢¥­­® ®â«¨ç îé¨åáï
®â á®®â¢¥âáâ¢ãîé¨å á¢®©áâ¢ ¯®«¨­®¬®¢ pn(x).

�à®áâà ­áâ¢® S ¨ ®àâ®­®à¬¨à®¢ ­­ ï á¨áâ¥¬  {qn}(n ∈ Z+) ¢®§­¨ª îâ
¢ àï¤¥ ¯à®¡«¥¬ äã­ªæ¨o­ «ì­®£®  ­ «¨§ , â¥®à¨¨ äã­ªæ¨©, ¬ â¥¬ â¨ç¥á-
ª®© ä¨§¨ª¨ ¨ ¢ëç¨á«¨â¥«ì­®© ¬ â¥¬ â¨ª¨.

�¡®§­ ç¨¬ ç¥à¥§ Dn(x, t) =
n∑

k=0

pk(x)pk(t) | ï¤à® �¨à¨å«¥ á¨áâ¥¬ë

{pn}(n ∈ Z+) ¨ ¯®«®¦¨¬

A(m)
n = ‖a(n)

ij ‖m
i,j=1, a

(n)
ij = MjDn−1(xi, xj) (i, j = 1, 2, . . . , m).

∗� ¡®â  ¯®¤¤¥à¦ ­  £à ­â®¬ ���� 08{01{00286.
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�¥®à¥¬  1. �¯à ¢¥¤«¨¢® ¯à¥¤áâ ¢«¥­¨¥

qn(x) =

√√√√ ∆(m)
n

∆(m)
n+1

pn(x)−
m∑

j=1

Mjqn(xj)Dn−1(x, xj) (n ∈ Z+, x ∈ [−1, 1]). (2)

£¤¥ ∆(m)
n = |Em + A

(m)
n |, Em | ¥¤¨­¨ç­ ï ¬ âà¨æ  ¯®àï¤ª  m. �â¬¥â¨¬,

çâ®
∆(m)

n = 1 +
m∑

p=1

S(m)
p,n ,

£¤¥ S
(m)
p,n | áã¬¬  £« ¢­ëå ¬¨­®à®¢ p-£® ¯®àï¤ª  ¬ âà¨æë A

(m)
n .

� ç áâ­®áâ¨,
S

(m)
1,n =

m∑

i=1

a
(n)
ii ,

S
(m)
2,n =

∑

16i<k6m

∥∥∥∥∥
a
(n)
ii a

(n)
ik

a
(n)
ki a

(n)
kk

∥∥∥∥∥
¨ S

(m)
m,n = |A(m)

n |.
� áá¬®âà¨¬ íªáâà¥¬ «ì­ãî § ¤ çã: ¢ëç¨á«¨âì

κ(m)
N := inf

a0,a1,...,aN−1

{
〈Π̃N , Π̃N 〉, Π̃N = xN +

N−1∑

k=0

akxk

}

¨ ­ ©â¨ íªáâà¥¬ «ì­ë© ¯®«¨­®¬.
�¥®à¥¬  2. �¬¥¥â ¬¥áâ® ä®à¬ã« 

κ(m)
N =

∆(m)
N+1

∆(m)
N

1
k2(pN )

,

¯à¨ íâ®¬ íªáâà¥¬ «ì­ë© ¯®«¨­®¬, ­  ª®â®à®¬ à¥ «¨§ã¥âáï ¯®á«¥¤­¥¥ á®-
®â­®è¥­¨¥, à ¢¥­

Πextr
N (x) =

1
k(pN )

√√√√∆(m)
N+1

∆(m)
N

qN (x).

� ¬¥ç ­¨ï
1. �á¯®«ì§ãï §­ ç¥­¨ï ª®íää¨æ¨¥­â®¢ ¯®«¨­®¬  qn(x) (á¬. (2)), ¬®¦­®

à¥è¨âì  ­ «®£¨ç­ãî íªáâà¥¬ «ì­ãî § ¤ çã ¤«ï ¯à®¨§¢®¤­®© ¯®«¨­®¬ 
Π̃N (x) ¯à¨ ­¥áª®«ìª¨å ä¨ªá¨à®¢ ­­ëå áâ àè¨å ª®íää¨æ¨¥­â å [1].

2. � ­­ãî íªáâà¥¬ «ì­ãî § ¤ çã ¬®¦­® à¥è¨âì ¤«ï ¤¨áªà¥â­ëå ¯à®áâ-
à ­áâ¢ �®¡®«¥¢ .

�¯¨á®ª «¨â¥à âãàë
1. �á¨«¥­ª¥à �.�. �¡ ®¤­®© íªáâà¥¬ «ì­®© § ¤ ç¥ ¤«ï  «£¥¡à ¨ç¥áª¨å ¯®«¨­®-

¬®¢ ¢ á¨¬¬¥âà¨ç­®¬ ¤¨áªà¥â­®¬ ¯à®áâà ­áâ¢¥ �¥£¥­¡ ãíà {�®¡®«¥¢ // � -
â¥¬.§ ¬., 2007, �. 82, á. 411{425.
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�� ���������� ������������
�������-���������� �������������

������������ ������� � ������������
��������� ������� ��� ������� ���� ������

� «ìæ¥¢ �.�., �¥ç¥«ì �.�.
�ëç¨á«¨â¥«ì­ë© æ¥­âà ¨¬. �.�. �®à®¤­¨æë­  ���

e-mail: paltsev@ccas.ru
� à ¡®â¥ [1] ¡ë«¨ ¯®câà®¥­ë, ç¨á«¥­­® à¥ «¨§®¢ ­ë ¨ ¨áá«¥¤®¢ ­ë ¢ ¯®-

«®á¥, ¯à¨ ãá«®¢¨¨ ¯¥à¨®¤¨ç­®áâ¨ ¢¤®«ì ­¥¥ ­¥¯®áà¥¤áâ¢¥­­ë¥ ¡¨ªã¡¨ç¥á-
ª¨¥ ª®­¥ç­®-í«¥¬¥­â­ë¥ (��-) à¥ «¨§ æ¨¨ ¢á¥å à §à ¡®â ­­ëå ¨ ®¡®á­®-
¢ ­­ëå ¢ [2{4] ¡ëáâà®áå®¤ïé¨åáï ¨â¥à æ¨®­­ëå ¬¥â®¤®¢ á à áé¥¯«¥­¨¥¬
£à ­¨ç­ëå ãá«®¢¨© (��) à¥è¥­¨ï ¯¥à¢®© ªà ¥¢®© § ¤ ç¨ ¤«ï á¨­£ã«ïà­®
¢®§¬ãé¥­­®© á ¡®«ìè¨¬ ¯ à ¬¥âà®¬ µ2 á¨áâ¥¬ë â¨¯  �â®ªá 

−∆u(x) + µ2u(x) + grad p(x) = f(x), div u(x) = 0, x ∈ Ω, (1)
u
∣∣
Γ
= g(x),

∫

Γ

(g, n) ds = 0,

∫

Ω

p(x) dx = 0, (2)

£¤¥ Ω | ïç¥©ª  ¯¥à¨®¤¨ç­®áâ¨, Γ | ý¨áâ¨­­ ïþ £à ­¨æ  Ω, â.¥. ∂Ω ¡¥§
¡®ª®¢ëå £à ­¥©, ­  ª®â®àëå ¨¬¥îâ ¬¥áâ® ãá«®¢¨ï ¯¥à¨®¤¨ç­®áâ¨. � ª ï
§ ¤ ç  ¢®§­¨ª ¥â, ­ ¯à¨¬¥à, ­  ¢à¥¬¥­­ëå á«®ïå ¯à¨ ¤¨áªà¥â¨§ æ¨¨ ¯®
¢à¥¬¥­¨ ¯® ­¥ï¢­ë¬ áå¥¬ ¬ ­ ç «ì­®-ªà ¥¢®© § ¤ ç¨ ¤«ï ­¥áâ æ¨®­ à­®©
á¨áâ¥¬ë � ¢ì¥{�â®ªá , «¨­¥ à¨§®¢ ­­®© ¨«¨ ­¥«¨­¥©­®©.

�¨á«¥­­ë¬¨ íªá¯¥à¨¬¥­â ¬¨ ¡ë«® ãáâ ­®¢«¥­®, çâ® â ª¨¥ ­¥¯®áà¥¤áâ-
¢¥­­ë¥ ¡¨ªã¡¨ç¥áª¨¥ ��-à¥ «¨§ æ¨¨ ®¡¥á¯¥ç¨¢ îâ 4-© ¯®àï¤®ª â®ç­®áâ¨
¯® è £ã á¥âª¨ «¨èì ¤«ï á¥â®ç­ëå §­ ç¥­¨©, ®â¢¥ç îé¨å á ¬¨¬ áª®à®áâ¨ ¨
¤ ¢«¥­¨î (­® ­¥ ¨å ¯¥à¢ë¬ ¨ ¢â®à®© á¬¥è ­­®© ¯à®¨§¢®¤­ë¬). �¥â®ç­ë¥
¦¥ §­ ç¥­¨ï, ®â¢¥ç îé¨¥ ¯¥à¢ë¬ ¯à®¨§¢®¤­ë¬ ®â áª®à®áâ¥© ¨ ¤ ¢«¥­¨ï,
 ¯¯à®ªá¨¬¨àãîâ á®®â¢¥âáâ¢ãîé¨¥ ¯à®¨§¢®¤­ë¥ ¢á¥£® «¨èì á® 2-¬ ¯®àï¤-
ª®¬ â®ç­®áâ¨,   ­¥ á 3-¬, çâ® ¯à¨¢®¤¨â ª â®¬ã, çâ® ¯®«ãç ¥¬ë¥ íâ¨¬¨ ¬¥â®-
¤ ¬¨ ç¨á«¥­­ë¥ à¥è¥­¨ï ª ª ¡¨ªã¡¨ç¥áª¨¥ ��-äã­ªæ¨¨  ¯¯à®ªá¨¬¨àãîâ
¢ ­®à¬¥ ¬ ªá¨¬ã¬  ¬®¤ã«ï â®ç­ë¥ à¥è¥­¨ï § ¤ ç¨ (1), (2) á ¯®àï¤ª®¬
â®ç­®áâ¨ ­¥ ¢ëè¥ 3-£®,   ­¥ á 4-ë¬ ¯®àï¤ª®¬. �¡­ àã¦¥­®, çâ® íâ® ¯à®¨á-
å®¤¨â ¨§-§  ¯®â¥à¨ ¯®àï¤ª  â®ç­®áâ¨ ¤® 3-£® ¯®àï¤ª  ¤«ï á¥â®ç­ëå §­ ç¥-
­¨©, ®â¢¥ç îé¨å ¯¥à¢ë¬ ¯à®¨§¢®¤­ë¬, ç¨á«¥­­ëå à¥è¥­¨© ­¥¯®áà¥¤áâ-
¢¥­­®© ¡¨ªã¡¨ç¥áª®© ��- ¯¯à®ªá¨¬ æ¨¨ (á  ¯¯à®ªá¨¬ æ¨¥© £à ­¨ç­®£®
ãá«®¢¨ï ª ª ¥áâ¥áâ¢¥­­®£® ªà ¥¢®£®) § ¤ ç¨ �¥©¬ ­  ¤«ï ¤ ¢«¥­¨ï, á¨á-
â¥¬ â¨ç¥áª¨ ¢áâà¥ç îé¥©áï ­  ¨â¥à æ¨ïå ¬¥â®¤  á à áé¥¯«¥­¨¥¬ �� ¤«ï
§ ¤ ç¨ (1), (2).

� á¢ï§¨ á íâ¨¬ ¢ [5] ¯®áâà®¥­  ¨ ç¨á«¥­­® ¨áá«¥¤®¢ ­  ¬®¤¨ä¨æ¨à®¢ ­-
­ ï ¡¨ªã¡¨ç¥áª ï ��- ¯¯à®áª¨¬ æ¨ï § ¤ ç¨ �¥©¬ ­  á ¤®¯®«­¨â¥«ì­®©
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â®ç­®© ��- ¯¯à®ªá¨¬ æ¨¥© £à ­¨ç­®£® ãá«®¢¨ï (çâ® ¤®¯ãáª îâ ¡¨ªã¡¨-
ç¥áª¨¥ ª®­¥ç­ë¥ í«¥¬¥­âë). �¨á«¥­­ë¬¨ íªá¯¥à¨¬¥­â ¬¨ ãáâ ­®¢«¥­®,
çâ® íâ  ­®¢ ï ¡¨ªã¡¨ç¥áª ï ��- ¯¯à®ªá¨¬ æ¨ï § ¤ ç¨ �¥©¬ ­  ®¡¥á¯¥-
ç¨¢ ¥â 4-© ¯®àï¤®ª â®ç­®áâ¨ ã¦¥ ¤«ï ¯®«­®£® ­ ¡®à  á¥â®ç­ëå §­ ç¥­¨©
ç¨á«¥­­ëå à¥è¥­¨© (â.¥. ¨ ¤«ï á¥â®ç­ëå §­ ç¥­¨©, ®â¢¥ç îé¨å ¯¥à¢ë¬ ¨
¢â®à®© á¬¥è ­­®© ¯à®¨§¢®¤­ë¬).

�  ®á­®¢¥ â ª®© ¬®¤¨ä¨æ¨à®¢ ­­®© ¡¨ªã¡¨ç¥áª®© ��- ¯¯à®ªá¨¬¬ æ¨¨
§ ¤ ç¨ �¥©¬ ­  ¤«ï ¤ ¢«¥­¨ï ¨  ­ «®£¨ç­®© ��- ¯¯à®ªá¨¬ æ¨¨ ¢¥ªâ®à-
­®© § ¤ ç¨ �¨à¨å«¥{�¥©¬ ­  ¤«ï áª®à®áâ¨,   â ª¦¥ ¯à¨ á®®â¢¥âáâ¢ãîé¥©
¬®¤¨ä¨ª æ¨¨ ��- ¯¯à®ªá¨¬ æ¨¨ ä®à¬ã«ë ¯¥à¥áç¥â  ­  £à ­¨æ¥ à §à ¡®-
â ­  ¨ ¯à®£à ¬¬­® à¥ «¨§®¢ ­ , â ª¦¥ ¢ ¯®«®á¥ ¯à¨ ãá«®¢¨¨ ¯¥à¨®¤¨ç-
­®áâ¨ ¢¤®«ì ­¥¥, ¬®¤¨ä¨æ¨à®¢ ­­ ï ¡¨ªã¡¨ç¥áª ï ��-à¥ «¨§ æ¨ï ¯¥à-
¢®£® ¨â¥à æ¨®­­®£® ¯à®æ¥áá  á ­¥¯®«­ë¬ à áé¥¯«¥­¨¥¬ �� à¥è¥­¨ï § -
¤ ç¨ (1), (2). �à®¢¥¤¥­­ë¥ ç¨á«¥­­ë¥ ¨áá«¥¤®¢ ­¨ï ­  à §«¨ç­ëå â¥áâ å
®¡­ àã¦¨«¨, çâ® â ª ï ­®¢ ï ¡¨ªã¡¨ç¥áª ï ��-à¥ «¨§ æ¨ï íâ®£® ¨â¥à æ¨-
®­­®£® ¯à®æ¥áá , ¢ ®â«¨ç¨¥ ®â ­¥¯®áà¥¤áâ¢¥­­®© ¡¨ªã¡¨ç¥áª®© à¥ «¨§ æ¨¨,
®¡¥á¯¥ç¨¢ ¥â á«¥¤ãîé¨¥ ¯®àï¤ª¨ â®ç­®áâ¨: 4-© | ¤«ï á¥â®ç­ëå §­ ç¥­¨©,
®â¢¥ç îé¨å á ¬¨¬ áª®à®áâ¨ ¨ ¤ ¢«¥­¨î, 3-© | ¤«ï á¥â®ç­ëå §­ ç¥­¨©,
®â¢¥ç îé¨å ¯¥à¢ë¬ ¯à®¨§¢®¤­ë¬ ¨ 2-© ¯®àï¤®ª | ¤«ï á¥â®ç­ëå §­ ç¥-
­¨©, ®â¢¥ç îé¨å 2-© á¬¥è ­­®© ¯à®¨§¢®¤­®© ¨ ®â áª®à®áâ¥© ¨ ®â ¤ ¢«¥­¨ï,
¨ ¢ à¥§ã«ìâ â¥, ª ª á«¥¤áâ¢¨¥ íâ®£®, | ®¡é¨© 4-© ¯®àï¤®ª â®ç­®áâ¨ ¢ ­®à¬¥
¬ ªá¨¬ã¬  ¬®¤ã«ï ç¨á«¥­­ëå à¥è¥­¨© ª ª ¡¨ªã¡¨ç¥áª¨å ��-äã­ªæ¨©.

�¯¨á®ª «¨â¥à âãàë
1. �¥« è �.�., � «ìæ¥¢ �.�. // ��� ¨ ��. 2002. �. 42. N2. �. 197{221.
2. � «ìæ¥¢ �.�. // �®ª«. ���. 1992. �. 325. N5. �. 926{931.
3. � «ìæ¥¢ �.�. // � â¥¬. á¡. 1994. �. 185. N4. �. 101{150.
4. � «ìæ¥¢ �.�. // � â¥¬. á¡. 1994. �. 185. N9. �. 109{138.
5. � «ìæ¥¢ �.�., �â ¢æ¥¢ �.�., �¥ç¥«ì �.�. // �®ª«. ���. 2008. �. 419. N4.

����������� �.�. ������� ��� ������
����������� � ������������ �������

�®¤¢ëá®æª ï �.�.
�¨¥¢áª¨© ­ æ¨®­ «ì­ë© ã­¨¢¥àá¨â¥â ¨¬¥­¨ � à á  �¥¢ç¥­ª®

�ãáâì n | ­ âãà «ì­®¥ ç¨á«®, Tn(x) := cos(n arccos x), Pn ®¡®§­ ç ¥â
¬­®¦¥áâ¢® ¢á¥å  «£¥¡à ¨ç¥áª¨å ¬­®£®ç«¥­®¢ á ¤¥©áâ¢¨â¥«ì­ë¬¨ ª®íää¨-
æ¨¥­â ¬¨ áâ¥¯¥­¨ ­¥ ¢ëè¥ n ¨ ‖ · ‖Lq [−1,1] | ­®à¬ã ¢ ¯à®áâà ­áâ¢¥ Lq[−1, 1]
¯à¨ 1 6 q 6 ∞. �¥à ¢¥­áâ¢ ∥∥∥p (k)

∥∥∥
Lq [−1,1]

6
∥∥∥T (k)

n

∥∥∥
Lq [−1,1]

‖p ‖L∞[−1,1] , p ∈ Pn, (1)

¯à¨ q = ∞ ¨ k = 1 ¡ë«¨ ¤®ª § ­ë ¢ 1889 £®¤ã A.A. � àª®¢ë¬, ¯à¨ q = ∞
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¨ 2 6 k 6 n | ¢ 1892 £®¤ã �.�. � àª®¢ë¬,   ¯à¨ 1 6 q < ∞ ¨ k = 1
| ¢ 1982 £®¤ã �.�. �®ï­®¢ë¬. � 1995 £®¤ã �.�. �®ï­®¢ ¨ �.I. � å¬ ­
¤®ª § «¨, çâ® ­¥à ¢¥­áâ¢  (1) á¯à ¢¥¤«¨¢ë ¤«ï ¯à®¨§¢®«ì­ëå 1 6 r < ∞,
2 6 k 6 n ¨ p ∈ Pn[−1, 1], £¤¥ Pn[−1, 1] ®¡®§­ ç ¥â ¬­®¦¥áâ¢® ¢á¥å â¥å
¯®«¨­®¬®¢ p ¨§ Pn, ª®â®àë¥ ¨¬¥îâ ¢á¥ á¢®¨ ­ã«¨ ­  [−1, 1].

�®ª § ­® á«¥¤ãîé¥¥ ãâ¢¥à¦¤¥­¨¥.
�¥®à¥¬  1. �ãáâì n > 2, In :=

[
0,

n2(n2 − 1)
3

]
¨ ¢®§à áâ îé ï ­  ¨­-

â¥à¢ «¥ In äã­ªæ¨ï F : In → R ¨¬¥¥â áã¬¬¨àã¥¬ãî ¨ ­¥®âà¨æ â¥«ì­ãî
­  In ¢â®àãî ¯à®¨§¢®¤­ãî F ′′(x), ª®â®à ï ã¤®¢«¥â¢®àï¥â:∫

In

F ′′(x) log+ F ′′(x) dx < ∞,

£¤¥ log+ x = 0, ¥á«¨ 0 6 x < 1, ¨ log+ x = log x, ¥á«¨ x > 1. �¡®§­ ç¨¬
ç¥à¥§ Hn ¬­®¦¥áâ¢® â¥å ¯®«¨­®¬®¢ p ∈ Pn ¢á¥ ­ã«¨ ¯¥à¢®© ¯à®¨§¢®¤­®©
ª®â®àëå «¥¦ â ­  [−1, 1], §  ¨áª«îç¥­¨¥¬ ¡ëâì ¬®¦¥â ®¤­®£®.

�®£¤  ¢¥«¨ç¨­ 

sup
{∫ 1

−1

F (|p′′(x)|) dx | ‖p‖C(I) 6 1, p ∈ Hn

}

¤®áâ¨£ ¥âáï â®£¤  ¨ â®«ìª® â®£¤ , ª®£¤  p = ±Tn.
�§ â¥®à¥¬ë 1 ¯à¨ F (x) = xq, 1 6 q < ∞, á«¥¤ã¥â, çâ® ­¥à ¢¥­áâ¢ 

‖p′′‖Lq[−1,1] 6 ‖T ′′n ‖Lq [−1,1] ‖p ‖L∞[−1,1] , 1 6 q < ∞,

á¯à ¢¥¤«¨¢ë ¤«ï ¢á¥å p ∈ Hn. �® áà ¢­¥­¨î á ¬­®¦¥áâ¢®¬ Pn[−1, 1] á¥-
¬¥©áâ¢® ¬­®£®ç«¥­®¢ Hn á®¤¥à¦¨â ¢á¥ ¬­®£®ç«¥­ë �®«®â à¥¢  Zm,b(x),
2 6 m 6 n, b > 1, £¤¥ Z ′m,b(−b) = 0 ¨ ‖Zm,b‖L∞[−1,1] = 1, ¨ ¯®â®¬ã ¤«ï
¤®ª § â¥«ìáâ¢  â¥®à¥¬ë 1 ¯®âà¥¡®¢ «®áì ãáâ ­®¢¨âì á¯à ¢¥¤«¨¢®áâì ­¥à -
¢¥­áâ¢ ∫ 1

−1

F (|T ′′n (x)|) dx−
∫ 1

−1

F (|Z ′′n,b(x)|) dx >
∫ sin π

2n

0

(F (|T ′′n (x)|)− F (0)) dx.

¤«ï ¯à®¨§¢®«ì­ëå n > 2, b > 1 ¨ äã­ªæ¨© F , ã¤®¢«¥â¢®àïîé¨å ãá«®¢¨ï¬
â¥®à¥¬ë 1.
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������������, ����������� �����
�-���������������� ����������
� ���������� ���������������

�®«®¢¨­ª¨­  �.�., �¨èª¨­  �.�.
�«¥æª¨© £®áã­¨¢¥àá¨â¥â ¨¬. �.�. �ã­¨­ ;

�®à®­¥¦áª ï £®á.â¥å­®«®£.  ª ¤¥¬¨ï
e-mail: lyakhov@box.vsi.ru

�¨ã¢¨««¥¢áª¨¥ ª« ááë äã­ªæ¨© (á¬. [1]) ¡ë«¨ ®¡®¡é¥­ë �.�. � ¬ª® ¢
[2], ¢¢¥¤¥­¨¥¬ ¯à®áâà ­áâ¢ Lα

p,r, £¤¥ à®«ì ¤à®¡­®© ¯à®¨§¢®¤­®© ¨£à « £¨-
¯¥àá¨­£ã«ïà­ë© ¨­â¥£à «. �®áâà®¥­­ë¥ ¢ [2] ¯à®áâà ­áâ¢  ®ª § «¨áì ­ ¨-
¡®«¥¥ ®¡é¨¬¨, ¯®áª®«ìªã ¢ ç áâ­ëå á«ãç ïå ¯à¥¤áâ ¢«ï«¨ ¯à®áâà ­áâ¢ 
¨ à¨áá®¢ëå ¨ ¡¥áá¥«¥¢ëå ¯®â¥­æ¨ «®¢. �â® ¤¥« ¥â ¨å ã¤®¡­ë¬¨ (¨ ¢ ­¥-
ª®â®àëå á«ãç ïå | ­¥§ ¬¥­¨¬ë¬¨) ¯à¨ ¨áá«¥¤®¢ ­¨¨ á®®â¢¥âáâ¢ãîé¨å
§ ¤ ç £ à¬®­¨ç¥áª®£®  ­ «¨§ . �®  ­ «®£¨¨ á [2] ¢ à ¡®â¥ [3] ¢¢¥¤¥­ë
¯à®áâà ­áâ¢ , ®á­®¢ ­­ë¥ ­  ¯à¨¬¥­¥­¨¨ ®¡é¨å �-£¨¯¥àá¨­£ã«ïà­ëå ¨­-
â¥£à «®¢. � ¤ ­­®© à ¡®â¥ ¬ë ¢®á¯®«ì§®¢ «¨áì ¯®áâà®¥­­ë¬¨ ¢ [4,5] ®¡-
é¨¬¨ �-£¨¯¥àá¨­£ã«ïà­ë¬¨ ¨­â¥£à « ¬¨ á ®¤­®à®¤­®© å à ªâ¥à¨áâ¨ª®©
¤«ï ¢¢¥¤¥­¨ï á¯¥æ¨ «ì­ëå ¯à®áâà ­áâ¢, ¢ª«îç îé¨å ¯à®£áâà ­áâ¢  �-
¯®â¥­æ¨ «®¢ �¨áá  á ®¤­®à®¤­®© å à ªâ¥à¨áâ¨ª®© ¨ ®¯¥à â®àë ¨å ®¡à -
é îé¨¥.

�ãáâì R+
N = R+

n × RN−n, R+
n | ª®­ãá ¢ RN , ®¯à¥¤¥«¥­­ë© ­¥-

à ¢¥­áâ¢ ¬¨ x1 > 0, . . . , xn>0, x = (x′, x′′), x′ = (x1, . . . , xn). �¡é¨©
�-£¨¯¥àá¨­£ã«ïà­ë© ¨­â¥£à « ¯®àï¤ª  α, ®â¢¥ç îé¨© ¢¥á®¢®¬ã ¬ã«ìâ¨-
¨­¤¥ªáã γ = (γ1, . . . , γn), £¤¥ γi > 0 | ¯®«®¦¨â¥«ì­ë¥ ä¨ªá¨à®¢ ­­ë¥
ç¨á« , á ®¤­®à®¤­®© å à ªâ¥à¨áâ¨ª®© Ω

(
x
|x|

)
®¯à¥¤¥«ï¥âáï ¢ëà ¦¥­¨¥¬

Dα
γ,Ωf(x) =

1
dN,l,γ(α)

∫

R+
N

(¡ l
tf)(x)

|t|N+|γ|+α
Ω

(
t

|t|
)

(t′)γ dt, (t′)γ =
n∏

i=1

tγi

i ,

£¤¥ (¡ l
tf)(x) | á¬¥è ­­ ï ®¡®¡é¥­­ ï ª®­¥ç­ ï à §­®áâì, ¯®áâà®¥­-

­ ï ­  ®á­®¢¥ á¬¥è ­­®£® ®¡®¡é¥­­®£® á¤¢¨£  T t : f → (T tf)(x) =
= T t1

x1
. . . , T tn

xn
f(x′, x′′ − t′′),

T ti
xi

f(x) =

= C(γi)

π∫

0

f(x1, . . . , xi−1,
√

x2
i − 2xiti cosβi + t2i , xi+1, . . . , xN ) sinγi−1 βi dβi,

i = 1, n,

� § ¢¨á¨¬®áâ¨ ®â â¨¯  à §­®áâ¨ ¡ã¤¥¬ à áá¬ âà¨¢ âì ®.�-£.á. ¨­â¥£-
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à «ë ­¥©âà «ì­®£®, ç¥â­®£® ¨ ­¥ç¥â­®£® â¨¯ ,   ¨¬¥­­® ®.�-£.á. ¨­â¥£à «
¡ã¤¥¬ ­ §ë¢ âì ®.�-£.á. ¨­â¥£à «®¬ ­¥©âà «ì­®£® â¨¯ , ¥á«¨ ®­ ¯®áâà®¥­
á ¯®¬®éìî ­¥æ¥­âà¨à®¢ ­­®© à §­®áâ¨ (¡ l

tf)(x) =
l∑

k=0

(−1)kCk
l T kt

x f(x) ¨

®.�-£.á. ¨­â¥£à « ¡ã¤¥¬ ­ §ë¢ âì ®.�-£.á. ¨­â¥£à «®¬ ç¥â­®£® (­¥ç¥â­®£®)
â¨¯ , ¥á«¨ ®­ ¯®áâà®¥­ á ¯®¬®éìî æ¥­âà¨à®¢ ­­®© à §­®áâ¨ (¡ l

tf)(x) =

=
l∑

k=0

(−1)kCk
l T

(k− l
2 )t

x f(x) ç¥â­®£® (­¥ç¥â­®£®) ¯®àï¤ª  l.

�¥à¥§ Lγ
p(R+

N ) ¡ã¤¥¬ ®¡®§­ ç âì «¥¡¥£®¢áª¨© ª« áá äã­ªæ¨© f , ç¥â-
­ëå ¯® ª ¦¤®© ¨§ ¯¥à¥¬¥­­ëå x1, . . . , xn, ¤«ï ª®â®àëå f(x) (x′)

γ
p ∈

∈ Lp(R+
N ). �®à¬  ¢ íâ®¬ ¯à®áâà ­áâ¢¥ § ¤ ¥âáï à ¢¥­áâ¢®¬ ‖f‖Lγ

p
=

=

[
∫
R+

N

|f(x)|p(x′)γ dx

]1/p

, (x′)γ =
n∏

i=1

xγi

i .

�®«®¦¨¬
Lγ,α

p,r = {f : f(x) ∈ Lγ
r (R+

N ), Dα
γ f ∈ Lγ

p(R+
N ),

Lγ,α
Ω,(p,r) = {f : f(x) ∈ Lγ

r (R+
N ), Dα

γ,Ωf ∈ Lγ
p(R+

N )},
£¤¥ ®¡é¨© �-£¨¯¥àá¨­£ã«ïà­ë© ¨­â¥£à « Dα

γ ¯®áâà®¥­ ¯® å à ªâ¥à¨áâ¨ª¥
Ω ≡ 1. �«ï ¢¢¥¤¥­­ëå ¯à®áâà ­áâ¢ á¯à ¢¥¤«¨¢  á«¥¤ãîé ï â¥®à¥¬  ¢«®-
¦¥­¨ï.

�¥®à¥¬  1. Lγ,α
p,r → Lγ,α

Ω,(p,r).

�¥à¥§ σ(x) ®¡®§­ ç¨¬ å à ªâ¥à¨áâ¨ªã �-¯®â¥­æ¨ «  �¨áá , ®á®æ¨à®-
¢ ­­ãî á å à ªâ¥à¨áâ¨ª®© Ω. � á«ãç ¥, ª®£¤  ®¯¥à â®àë Dα

γ ¨ Dα
γ,Ω ¯®-

áâà®¥­ë á ¯®¬®éìî ®¤¨­ ª®¢ëå æ¥­âà¨à®¢ ­­ëå ®¡®¡é¥­­ëå à §­®áâ¥©
ç¥â­®£® ¯®àï¤ª , ãá«®¢¨¬áï ­ §ë¢ âì ¨å á¨¬¬¥âà¨ç­ë¬¨.

�¥®à¥¬  2. �á«¨ σ(x) 6≡ 0, â® ¢ á¨¬¬¥âà¨ç¥áª®¬ á«ãç ¥ ¯à®áâ-
à ­áâ¢  Lγ,α

p,r ¨ Lγ,α
Ω,(p,r) á®¢¯ ¤ îâ.

�¯¨á®ª «¨â¥à âãàë
1. �¨ª®«ìáª¨© �.�. �à¨¡«¨¦¥­¨¥ äã­ªæ¨© ¬­®£¨å ¯¥à¥¬¥­­ëå. �.: � ãª , 1977.

�. 455.
2. � ¬ª® �.�. � ¯à®áâà ­áâ¢ å à¨áá®¢ëå ¯®â¥­æ¨ «®¢ // �§¢.�� ����, á¥à.

¬ â..1976. ü 2. �. 1443{1472.
3. �®«®¢¨­ª¨­  �.�. �à®áâà ­áâ¢  �.�. �¨¯à¨ï­®¢  ¤à®¡­®© �-£« ¤ª®áâ¨

�¨ã¢¨««¥¢áª®£® â¨¯  // �¥à­®§¥¬­ë©  «ì¬®­ å ­ ãç­ëå ¨áá«¥¤®¢ ­¨©.
�¥à.ý�ã­¤ ¬¥­â «ì­ ï ¬ â¥¬ â¨ª þ. ü 1(5), ¬ àâ 2007. �.131{139.

4. �ïå®¢ �.�., �¨èª¨­  �.�. �¡é¨¥ �-£¨¯¥àá¨­£ã«ïà­ë¥ ¨­â¥£à «ë á ®¤­®à®¤-
­®© å à ªâ¥à¨áâ¨ª®© // ��� 2007. �.412, ü 2.�.162{166.

5. �ïå®¢ �.�., �¨èª¨­  �.�. �¡é¨¥ �-£¨¯¥àá¨­£ã«ïà­ë¥ ¨­â¥£à «ë á ®¤­®à®¤-
­®© å à ªâ¥à¨áâ¨ª®© ¨ á¨­£ã«ïà­ë¥ ¯á¥¢¤®¤¨ää¥à¥­æ¨ «ì­ë¥ ®¯¥à â®àë //
�®à®­¥¦. 2007 �¥à­®§¥¬­ë©  «ì¬ ­ å ­ ãç­ëå ¨áá«¥¤®¢ ­¨©. �¥à¨ï ý�à¨-
ª« ¤­ ï ¬ â¥¬ â¨ª þ. ü2(6), ¤¥ª ¡àì 2007. �.89{111.
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� ������������ ���� ����� � ������∗

�à®å®à®¢ �.�.
�ëç¨á«¨â¥«ì­ë© �¥­âà ��� ���

680000 £. � ¡ à®¢áª, ã«. �¨¬ � �¥­ , 65
�¥«.: (4212)703913, � ªá: (4212)227469, e-mail: dmi74try@gmail.com

�ãáâì λ, µ, ν | ¯®«®¦¨â¥«ì­ë¥ σ-ª®­¥ç­ë¥ ¡®à¥«¥¢áª¨¥ ¬¥àë ­ 
(a, b) ⊂ R; M+ ®¡®§­ ç ¥â ª« áá ­¥®âà¨æ â¥«ì­ëå ¡®à¥«¥¢áª¨å äã­ªæ¨©
­  (a, b); äã­ªæ¨ï k ­¥®âà¨æ â¥«ì­ ï µ×λ-¨§¬¥à¨¬ ï ¨ ã¤®¢«¥â¢®àïîé ï
ãá«®¢¨î �©­ à®¢ : áãé¥áâ¢ã¥â ª®­áâ ­â  D â ª ï,çâ®

D−1(k(x, z) + k(z, y)) 6 k(x, y) 6 D(k(x, z) + k(z, y)), ¯à¨ x > z > y.

�« áá¨ç¥áª¨¬¨ ¯à¨¬¥à ¬¨ â ª®£® ï¤à  ï¢«ïîâáï

(i) ï¤à® ¨­â¥£à «ì­®£® ®¯¥à â®à  �¨¬ ­ {�¨ã¢¨««ï ¯à¨ α > 1:

k(x, y) = (min{x− y, 0})α−1,

(ii) ­¥ª®â®àë¥ ï¤à  á «®£ à¨ä¬¨ç¥áª®© äã­ªæ¨¥©:

k(x, y) = logβ(1 + min{x− y, 0}), k(x, y) = logβ

(
min

{x

y
, 1

})
, β > 0

¨ ¨å à §«¨ç­ë¥ ª®¬¡¨­ æ¨¨.
�áá«¥¤ã¥âáï § ¤ ç  ® ­ å®¦¤¥­¨¨ ªà¨â¥à¨ï ¢ë¯®«­¥­¨ï ­¥à ¢¥­áâ¢ 




∫

(a,b)

v(x)




∫

(a,x]

k(x, y)u(y)f(y)dλ(y)




q

dµ(x)




1
q

6

6 C




∫

(a,b)

f(x)pw(x)dν(x)




1
p

, ∀f ∈ M+

¯à¨ 1 < p, q < ∞ ¨ u, v, w ∈ M+.
� ­­®¥ ­¥à ¢¥­áâ¢®, ª®£¤  ¬¥àë λ, µ, ν áãâì ¬¥à  �¥¡¥£ , ®å à ªâ¥à¨§®-

¢ ­® à §«¨ç­ë¬¨ á¯®á®¡ ¬¨ ¢ à ¡®â å �. �©­ à®¢  [1], �. �«ã¬  ¨ �. �¥à-
¬ ­  [2], �.�. �â¥¯ ­®¢  [3]. � à ¡®â¥ ¯®«ãç¥­ë ªà¨â¥à¨¨ ¢ë¯®«­¥­¨ï
­¥à ¢¥­áâ¢  ¤«ï ¯à®¨§¢®«ì­ëå ¡®à¥«¥¢áª¨å ¬¥à.

∗� ¡®â  ¢ë¯®«­¥­  ¯à¨ ä¨­ ­á®¢®© ¯®¤¤¥à¦ª¥ ���� (07{01{00054-a) ¨ ��� ���
(06{III{A{01{003, 06{III-B{01{018).
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¯à. �. �ª àë­ë, 4, 220050, £. �¨­áª, �¥« àãáì
�¥«.: +37517 2265703, e-mail: alesr@tut.by

�ãáâì p ­¥ª®â®à®¥ ¯à®áâ®¥ ç¨á«®. � ¯®«¥ à æ¨®­ «ì­ëå ç¨á¥« Q § ¤ -
¤¨¬ ­®à¬ã | · |p ¯® ¯à ¢¨«ã

∣∣∣mn
∣∣∣
p

=
∣∣∣pγ m1

n1

∣∣∣
p

= p−γ , £¤¥ m,m1 ∈ Z, n, n1 ∈ N,
p - m1, p - n1. �®¯®«­¥­¨¥ Q ¯® ­®à¬¥ | · |p ¤ ¥â ¯®«­®¥ ¯®«¥ Qp, ­ §ë¢ -
¥¬®¥ ¯®«¥¬ p- ¤¨ç¥áª¨å ç¨á¥«. �«¥¬¥­â ¬¨ íâ®£® ¯®«ï ¡ã¤ãâ àï¤ë ¢¨¤ 
x =

∞∑
k=N

xkpk, £¤¥ xk ∈ {0, . . . , p− 1}, xN 6≡ 0, N ∈ Z ¨ |x|p = p−N .

�ãáâì α ∈ R, α > 1. � áá¬®âà¨¬ ¯®«¥ Kα = Qp((pα)). �­® á®áâ®¨â
¨§ àï¤®¢ ¢¨¤  y =

∞∑
k=M

ykpαk, £¤¥ yk ∈ Qp, yM 6≡ 0, M ∈ Z. �®«®¦¨¬

|pα|p = p−α ¨ ¯® â¥®à¥¬¥ �àã««ï (á¬., ­ ¯à¨¬¥à, [1] á. 34{35) ­®à¬  | · |p
¥¤¨­áâ¢¥­­ë¬ ®¡à §®¬ ¯à®¤®«¦ ¥âáï ­  Kα. Kα | ¯®«­®¥ ­¥ àå¨¬¥¤®¢®
­®à¬¨à®¢ ­­®¥ ¯®«¥ á ­®à¬®© | · |p ¨ Qp ⊂ Kα. �¡®§­ ç¨¬ B[a, p−m] = {x ∈
∈ Qp : |x− a|p 6 p−m}, Zp = B[0, 1].

� áá¬®âà¨¬ äã­ªæ¨¨ Zp 3 x 7→ |x|−α
p ∈ Kα ¨

IB[a,p−m](x) =
{

1, x ∈ B[a, p−m];
0, x 6∈ B[a, p−m].

�¥¬¬  1. ∀α > 1 äã­ªæ¨¨ ϕ(x) = |x|−α
p , IB[a,p−m] ∈ C1(Zp;Kα) á

â®¦¤¥áâ¢¥­­® à ¢­®© ­ã«î ¯à®¨§¢®¤­®©.
�«ï äã­ªæ¨¨ f ∈ C1(Zp;Kα) ¨­â¥£à «®¬ �®«ª¥­¡®à­  ­ §ë¢ ¥âáï

ç¨á«®
∫
Zp

f(t)dt = lim
n→∞

pn−1∑
j=0

f(j)p−n ∈ Kα.
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�¥®à¥¬  1. [2] �«ï ¯à®¨§¢®«ì­ëå α > 1 ¨ m = 0, 1, 2, . . . áãé¥áâ¢ã¥â
¯®á«¥¤®¢ â¥«ì­®áâì «®ª «ì­® ¯®áâ®ï­­ëå äã­ªæ¨© Λm,α

n , â ª ï, çâ®

lim
n→∞

max
x∈Zp

∣∣∣∣∣∣∣

∫

Zp

Λm,α
n (t)
|x− t|αp

dt− IB[a,p−m]

∣∣∣∣∣∣∣
p

= 0.

�à®¨§¢®«ì­ãî «®ª «ì­® ¯®áâ®ï­­ãî äã­ªæ¨î Λm : Zp → Kα ¬®¦­®

§ ¯¨á âì, ª ª Λm =
pm−1∑
k=0

λkIB[k,p−m], p−m | ¬¨­¨¬ «ì­ë© à ¤¨ãá ¯®áâ®-
ï­áâ¢ . � á¨«ã «¨­¥©­®áâ¨ ¨­â¥£à «  �®«ª¥­¡®à­  ¡ã¤¥â áãé¥áâ¢®¢ âì

¯®á«¥¤®¢ â¥«ì­®áâì Λ̃m,α
n =

pm−1∑
k=0

λkΛm,α
n , ¤«ï ª®â®à®©

lim
n→∞

∫

Zp

Λ̃m,α
n (t)
|x− t|αp

dt = Λm(x). (1)

�¥®à¥¬  2. [2] �ãé¥áâ¢ã¥â Λ̃m,α ∈ C1(Zp;Kα), â ª ï çâ® lim
n→∞

Λ̃m,α
n =

= Λ̃m,α ¯® ­®à¬¥ ‖φ‖1 = max
(

max
x∈Zp

|φ(x)|p, max
x∈Zp

|φ′(x)|p
)

.
�¥®à¥¬  2 ¨ ãâ¢¥à¦¤¥­¨¥ 55.2 (á¬. [1], á. 168) ¤ îâ ¢®§¬®¦­®áâì ¯à¥-

¤¥«ì­®£® ¯¥à¥å®¤  ¯®¤ §­ ª®¬ ¨­â¥£à «  ¢ ä®à¬ã«¥ (1). �®£¤  ¨¬¥¥¬
∫

Zp

Λ̃m,α(t)
|x− t|αp

dt = Λm(x). (2)

�«ï ¯à®¨§¢®«ì­®© f ∈ C(Zp;Kα) ¯®«®¦¨¬ λk = f(k), k = 0, 1, . . . , pm − 1 ¨
¯®«ãç¨¬, çâ® lim

m→∞
max
x∈Zp

|Λm(x)− f(x)|p = 0. �®£¤  ¨§ (2) á«¥¤ã¥â, çâ®

lim
m→∞

∫

Zp

Λ̃m,α(t)
|x− t|αp

dt = f(x),

  íâ® ®§­ ç ¥â, çâ® ϕα ï¢«ï¥âáï  ¯¯à®ªá¨¬ â¨¢­®© ¥¤¨­¨æ¥© ¢ ¯à®áâ-
à ­áâ¢¥ C(Zp;Kα).

�¯¨á®ª «¨â¥à âãàë
1. Schikhof W.H. Ultrametric calculus. An introduction to p-adic analysis. Cambrige

University Press. 1984.
2. � ¤ë­® �.�., �¥­¤¥à �.�. �à¥¤áâ ¢«¥­¨¥ å à ªâ¥à¨áâ¨ç¥áª®© äã­ªæ¨¨ è à 

¯®â¥­æ¨ «®¬ �¨áá {�®«ª¥­¡®à­  // �¥áâ­¨ª �à®¤­¥­áª®£® ã­¨¢¥àá¨â¥â . �¥à.
2. �¨§¨ª . � â¥¬ â¨ª . �­ä®à¬ â¨ª . �¥å­®«®£¨ï. �ª®­®¬¨ª . { 2007. ü2(52).
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á¨­£ã«ïà­®£® ¤¨ää¥à¥­æ¨ «ì­®£® ®¯¥à â®à  �¥áá¥«ï
d2

dx2
f(x) +

2p + 1
x

d

dx
f(x), 2p + 1 > 0

¯à¨¢®¤¨â ª ­¥®¡å®¤¨¬®áâ¨ ¢¢¥áâ¨ ãá«®¢¨¥ (â¨¯  ª« áá¨ç¥áª®£® ãá«®¢¨ï
�¨¯è¨æ  ¨«¨ �¥«ì¤¥à ), ®£à ­¨ç¨¢ îé¥¥ ¯®¢¥¤¥­¨ï ¯à¨à é¥­¨ï äã­ª-
æ¨©, ¯®à®¦¤¥­­®£® ®¡®¡é¥­­ë¬ á¤¢¨£®¬, ª®â®àë© ª®¬¬ãâ¨àã¥â á ãª § ­-
­ë¬ ®¯¥à â®à®¬ �¥áá¥«ï. �â®â á¤¢¨£ ¨§¢¥áâ¥­ (á¬. [1,2]) ¨ ¨¬¥¥â ¢¨¤

T y : f → (T yf)(x) = C(p)

π∫

0

f
(√

x2 − 2xy cos α + y2
)

sin2p α dα.

�ãáâì f ç¥â­ ï äã­ªæ¨ï, ®¯à¥¤¥«¥­  ­  [−a, a]. �á«¨ ¤«ï «î¡ëå â®-
ç¥ª x ¨ x ± h, ¯à¨­ ¤«¥¦ é¨å ®âà¥§ªã [−a, a], ®¡®¡é¥­­®¥ ¯à¨à é¥­¨¥
äã­ªæ¨¨ f ã¤®¢«¥â¢®àï¥â ­¥à ¢¥­áâ¢ã

|f(x)− (Thf)(x)| < A |h|λ, (1)
£¤¥ 0 < λ 6 2 (ç¨á«® λ, ª ª ¨ ¢ ª« áá¨ç¥áª®¬ á«ãç ¥ (á¬. [3]), ¡ã¤¥¬ ­ §ë-
¢ âì ¯®ª § â¥«¥¬ �¨¯è¨æ ),   A | ­¥ª®â®à ï ¯®áâ®ï­­ ï, â® äã­ªæ¨ï f
­ §ë¢ ¥âáï ã¤®¢«¥â¢®àïîé¥© ãá«®¢¨î �¨¯è¨æ  ¯®àï¤ª  λ, ¯®à®¦¤¥­­®¬ã
®¡®¡é¥­­ë¬ á¤¢¨£®¬.

�« áá äã­ªæ¨©
Hλ

p (A) = {f(x) : |f(x)− (Thf)(x)| < A |h|λ, [x− h, x + h] ∈ [−a, a]},
¡ã¤¥¬ ­ §ë¢ âì (p, λ)-ª« áá®¬ �¨¯è¨æ . �¨¦­ïï £à ­ì ¯®áâ®ï­­ëå A ¢
ãá«®¢¨¨ (1) ­ §ë¢ ¥âáï ®¡®¡é¥­­®© ¯®áâ®ï­­®© �¨¯è¨æ .

�¥®à¥¬  1. �ã­ªæ¨ï f ∈ Hλ
p (A) ­¥ â®«ìª® ­¥¯à¥àë¢­  ¯® ®â­®è¥­¨î

ª á¤¢¨£ã T y, ­® ¨ ¯à®áâ® ­¥¯à¥àë¢­ .
�â¬¥â¨¬ â ª¦¥, çâ® ç¥â­®áâì ¤¥« ¥â ­¥¯à¥àë¢­ë¬ ¯¥à¨®¤¨ç¥áª®¥ ¯à®-

¤®«¦¥­¨¥ äã­ªæ¨© ¨§ Hλ
p (A).

�®ª § â¥«ì λ ¢ ®¯à¥¤¥«¥­¨¨ ª« áá  �¨¯è¨æ  ¥áâì á¬ëá« à áá¬ âà¨¢ âì
¯à¨­ ¤«¥¦ é¨¬ (0,2], â.ª. ¢ ¯à®â¨¢­®¬ á«ãç ¥ «î¡ ï ç¥â­ ï äã­ªæ¨ï,
ã¤®¢«¥â¢®àïîé ï ãá«®¢¨î (1) | ª®­áâ ­â .

�â¬¥â¨¬ á«¥¤ãîé¥¥. �« áá¨ç¥áª¨¥ ª« ááë �¥«ì¤¥à  ([3]) áâà®ïâáï ¤«ï
¯®àï¤ª®¢ 0 < λ 6 1, �®íâ®¬ã ¤«ï ¥£® ®¯¨á ­¨ï ¨á¯®«ì§ãîâáï à §­®áâ¨ ¯¥à-
¢®£® ¯®àï¤ª . �ëà ¦¥­¨¥ ¦¥ Thf(t)− f(t) å®âï ¨ ­ §ë¢ ¥âáï ®¡®¡é¥­­®©
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à §­®áâìî ¯¥à¢®£® ¯®àï¤ª , ­® ¢¥¤¥â á¥¡ï, ¯® àï¤ã ¯à¨§­ ª®¢, ª ª à §-
­®áâì (æ¥­âà¨à®¢ ­­ ï) ¢â®à®£® ¯®àï¤ª . � ¯à¨¬¥à, ¤«ï äã­ªæ¨¨ f ∈ C2

¨§ ä®à¬ã«ë �¥©«®à {�¥«ìá àâ  (á¬. [1,2]) á«¥¤ã¥â ®æ¥­ª  |Thf(t)−f(t)| 6
6 C h2. �«ï ®¡ëç­ëå à §­®áâ¥© â ª ï ®æ¥­ª  á¯à ¢¥¤«¨¢  «¨èì ¤«ï à §-
­®áâ¥© (æ¥­âà¨à®¢ ­­ëå ¨ ­¥æ¥­âà¨à®¢ ­­ëå) ¢â®à®£® ¯®àï¤ª . �, ¡®«¥¥
â®£®, ®¡®¡é¥­­ ï æ¥­âà¨à®¢ ­­ ï à §­®áâì ¢â®à®£® ¯®àï¤ª , ¯®áâà®¥­­ ï
¯® ª« áá¨ç¥áª®© áå¥¬¥, ¯à®áâ® ¢­®¢ì ®ª §ë¢ ¥âáï ®¡®¡é¥­­®© à §­®áâìî
¯¥à¢®£® ¯®àï¤ª , çâ® ¢ëâ¥ª ¥â ¨§ ç¥â­®áâ¨ äã­ªæ¨¨ Thf ¯® è £ã h.

�ãáâì E ∈ Rn á¨¬¬¥âà¨ç­®¥ ®â­®á¨â¥«ì­® ­ ç «  ª®®à¤¨­ â ¬­®-
¦¥áâ¢® â®ç¥ª ¨ ¯ãáâì T y : f(x) → (T yf)(x) = T yi

xi
. . . T yn

xn
f(x). �¥«¨ç¨­ã

|f |(λ,p) = sup
x,y:x+y,x−y∈E

|f(x)− T yf(x)|
|y|λ , 1 < λ 6 2

¡ã¤¥¬ ­ §ë¢ âì ®¡®¡é¥­­®© λ-¯®«ã­®à¬®© �¥«ì¤¥à  ç¥â­®© ®£à ­¨ç¥­­®©
­  ¬­®¦¥áâ¢¥ E äã­ªæ¨¨ f .

�¡®¡é¥­­ë¬ ¯à®áâà ­áâ¢®¬ �¥«ì¤¥à  C2m+λ
ev (E) ¡ã¤¥¬ ­ §ë¢ âì ¬­®-

¦¥áâ¢® ç¥â­ëå ¯® ª ¦¤®© ¯¥à¥¬¥­­®© x1, . . . , xn, 2m à § ­¥¯à¥àë¢­® ¤¨ä-
ä¥à¥­æ¨àã¥¬ëå äã­ªæ¨©. �®à¬  ¢ íâ®¬ ¯à®áâà ­áâ¢¥ ¢¢®¤¨âáï á«¥¤ãî-
é¨¬ ®¡à §®¬

‖f‖C2m+λ
e v =

m∑

k=0

sup
x∈E

|Bkf |+
m∑

k=0

|Bkf |(λ,p),

£¤¥ k = (k1, . . . , kn), B = (B1, . . . , Bn), Bi | á¨­£ã«ïà­ë© ¤¨ää¥à¥­æ¨ «ì-
­ë© ®¯¥à â®à �¥áá¥«ï, ¤¥©áâ¢ãîé¨© ¯® ¯¥à¥¬¥­­®© xi.

�¥®à¥¬  2. 1) Eá«¨ 2m2 + λ2 6 2m1 + λ1, â® C2m1+λ1
ev (E) →

→ C2m2+λ2
ev (E);

2) ¥á«¨ λ1 < λ2, â® ¥¤¨­¨ç­ë© è à ¯à®áâà ­áâ¢  C2m+λ2
ev (E) ª®¬¯ ª-

â¥­ ¢ C2m+λ1
ev (E).

�¯¨á®ª «¨â¥à âãàë
1. �¥¢¨â ­ �.�. � §«®¦¥­¨¥ äã­ªæ¨© ¢ àï¤ë ¨ ¨­â¥£à «ë �ãàì¥. ���.1951,

â.6 ¢ë¯.2 (42). á.102{143.
2. �¨¯à¨ï­®¢ �.�. �¨­£ã«ïà­ë¥ í««¨¯â¨ç¥áª¨¥ ªà ¥¢ë¥ § ¤ ç¨. �.: � ãª , 1996.
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3. �¨ª®«ìáª¨© �.�. �à¨¡«¨¦¥­¨¥ äã­ªæ¨© ¬­®£¨å ¯¥à¥¬¥­­ëå ¨ â¥®à¥¬ë ¢«®-
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I. �  ¬¥âà¨ç¥áª®¬ ¯à®áâà ­áâ¢¥ (X, d) á ¡®à¥«¥¢áª®© ¬¥à®© µ à áá¬ â-
à¨¢ ¥âáï ¢¢¥¤¥­­ë© �.� ©« è¥¬ [1] äã­ªæ¨®­ «ì­ë© ª« áá M1,p(X, d, µ).
�  ¥¢ª«¨¤®¢®¬ è à¥ B ⊂ Rn ª« áá äã­ªæ¨© M1,p, à áá¬ âà¨¢ ¥¬ë© ®â-
­®á¨â¥«ì­® áâ ­¤ àâ­®© ¥¢ª«¨¤®¢®© ¬¥âà¨ª¨ ¨ ¬¥àë �¥¡¥£ , á®¢¯ ¤ ¥â á
¯à®áâà ­áâ¢®¬ �®¡®«¥¢  W 1

p (B), å®âï ¤«ï ¥¢ª«¨¤®¢ëå ®¡« áâ¥© G ¡®«¥¥
®¡é¥© ¯à¨à®¤ë ¬®¦­® £ à ­â¨à®¢ âì «¨èì ¢«®¦¥­¨¥ M1,p(G) ⊂ W 1

p (G).

� áá¬®âà¨¬ ­ã«¥¢®© ¯¨ª Gλ ⊂ Rn á £¥«ì¤¥à®¢®© ®á®¡¥­­®áâìî ¯®àï¤ª 
λ ¢ ¢¥àè¨­¥. �à¨ p >

1 + (n− 1)λ
n

¯à®áâà ­áâ¢® M1,p(Gλ) á®¢¯ ¤ ¥â á
¯à®áâà ­áâ¢®¬ �®¡®«¥¢  W 1

p (Gλ),   ¯à¨ ¬¥­ìè¨å ¯®ª § â¥«ïå áã¬¬¨àã¥-
¬®áâ¨ W 1

p (Gλ) ⊂ M1,q(Gλ, dλ, ν), £¤¥ dλ | á¯¥æ¨ «ì­ ï £¥«ì¤¥à®¢  ¬¥â-
à¨ª ,   ν | ¢¥á®¢ ï ¬¥à .

� á«ãç ¥, ª®£¤  ¬¥à  µ ã¤®¢«¥â¢®àï¥â ãá«®¢¨î ã¤¢®¥­¨ï, ¯®«ãç¥­ë
ãá«®¢¨ï ª®¬¯ ªâ­®áâ¨ ¢«®¦¥­¨ï á«¥¤®¢ äã­ªæ¨© u ∈ M1,p(X, d, µ) ¢ á®®â-
¢¥âáâ¢ãîé¨¥ ¯à®áâà ­áâ¢  �¥¡¥£  ­  ¯®¤¬­®¦¥áâ¢ å, ¨¬¥îé¨å ¬¥­ìèãî
ýà §¬¥à­®áâìþ ¯® áà ¢­¥­¨î á ¯à®áâà ­áâ¢®¬ (X, d). �â®â à¥§ã«ìâ â, á ãç¥-
â®¬ ¢§ ¨¬®á¢ï§¨ ¯à®áâà ­áâ¢ �®¡®«¥¢  ¨ ¯à®áâà ­áâ¢ M1,p ¢ ­ã«¥¢ëå ¯¨-
ª å Gλ, ¯®§¢®«ï¥â ¤®¢®«ì­® ¯à®áâ® ¯®«ãç¨âì ­¥®¡å®¤¨¬ë¥ ¨ ¤®áâ â®ç­ë¥
ãá«®¢¨ï ª®¬¯ ªâ­®áâ¨ ¢«®¦¥­¨ï á«¥¤®¢ á®¡®«¥¢áª¨å äã­ªæ¨© u ∈ W 1

p (Gλ)
¢ ¯à®áâà ­áâ¢  �¥¡¥£  ­  £à ­¨æ¥ ¯¨ª .

II. �®«­®¥ ¬¥âà¨ç¥áª®¥ ¯à®áâà ­áâ¢® (X, d) ­ §ë¢ îâ s-à¥£ã«ïà­ë¬
(s > 0), ¥á«¨ áãé¥áâ¢ãîâ â ª¨¥ ¯®áâ®ï­­ë¥ 0 < L1 < L2 < ∞ ¨ â ª ï
¡®à¥«¥¢áª ï ¬¥à  µ, çâ® ¤«ï ¢áïª®£® è à  B(x, r) ⊂ X ¯à¨ r 6 diam X
¢ë¯®«­ï¥âáï ®æ¥­ª 

L1r
s 6 µ(B(x, r)) 6 L2r

s.
�®«­®¥ ¬¥âà¨ç¥áª®¥ ¯à®áâà ­áâ¢® (X, d) ¡ã¤¥¬ ­ §ë¢ âì «®ª «ì­® s-
à¥£ã«ïà­ë¬, ¥á«¨ ¢áïª¨© è à B ⊂ X á ¬ ï¢«ï¥âáï s-à¥£ã«ïà­ë¬ ¬¥â-
à¨ç¥áª¨¬ ¯à®áâà ­áâ¢®¬ ¨ ¯®áâ®ï­­ë¥ L1, L2 ¢ ãá«®¢¨¨ s-à¥£ã«ïà­®áâ¨ ­¥
§ ¢¨áïâ ®â ¢ë¡®à  è à .

�ã¤¥¬ £®¢®à¨âì, çâ® ¯ à  äã­ªæ¨© (f, g) ã¤®¢«¥â¢®àï¥â p-­¥à ¢¥­áâ¢ã
�ã ­ª à¥ ­  ¬¥âà¨ç¥áª®¬ ¯à®áâà ­áâ¢¥ (X, d), ¥á«¨ äã­ªæ¨ï f ∈ L1(X),
­¥®âà¨æ â¥«ì­ ï äã­ªæ¨ï g ∈ Lp(X) ¨ ¤«ï ¢áïª®£® è à  B = B(x, r) ⊂ X
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¢ë¯®«­ï¥âáï ®æ¥­ª 

−
∫

B

|f − fB | d µ 6 L · r
(
−
∫

σB

gp dµ
)1/p

,

£¤¥ ¯®áâ®ï­­ë¥ L ¨ σ > 1 ­¥ § ¢¨áïâ ®â ¢ë¡®à  è à .
�ã­ªæ¨î f : X → R ¡ã¤¥¬ ­ §ë¢ âì s- ¡á®«îâ­® ­¥¯à¥àë¢­®©, ¥á«¨

¤«ï «î¡®£® ε > 0 áãé¥áâ¢ã¥â â ª®¥ §­ ç¥­¨¥ δ > 0, çâ® ¤«ï ¢áïª®£® á¥-
¬¥©áâ¢  ­¥¯¥à¥á¥ª îé¨åáï è à®¢ Bk ⊂ X ¨§ ­¥à ¢¥­áâ¢ ∑

k

µ(Bk) < δ

á«¥¤ã¥â, çâ® ∑

k

(oscBk
f)s < ε.

�¥®à¥¬ . �ãáâì p ∈ [1, s), ¯ à  äã­ªæ¨© (f, g) ã¤®¢«¥â¢®àï¥â p-­¥-
à ¢¥­áâ¢ã �ã ­ª à¥ ­  «®ª «ì­® s-à¥£ã«ïà­®¬ ¬¥âà¨ç¥áª®¬ ¯à®áâà ­áâ¢¥
(X, d), äã­ªæ¨ï f ∈ L1(X),   ­¥®âà¨æ â¥«ì­ ï äã­ªæ¨ï g ¯à¨­ ¤«¥¦¨â
¯à®áâà ­áâ¢ã �®à¥­æ  Ls,1(X). �®£¤  ª« áá íª¢¨¢ «¥­â­®áâ¨ äã­ªæ¨¨ f
á®¤¥à¦¨â s- ¡á®«îâ­® ­¥¯à¥àë¢­ãî äã­ªæ¨î.

�§ â¥®à¥¬ë ­¥¯®áà¥¤áâ¢¥­­® á«¥¤ã¥â  ­ «®£¨ç­ë© à¥§ã«ìâ â ¤«ï ¥¢-
ª«¨¤®¢ëå ¯à®áâà ­áâ¢, ¯®«ãç¥­­ë© à ­¥¥ ¢ à ¡®â¥ [2] á®¢¥àè¥­­® ¨­ë¬
á¯®á®¡®¬.

� ¡®â  ¢ë¯®«­¥­  ¯à¨ ä¨­ ­á®¢®© ¯®¤¤¥à¦ª¥ �®áá¨©áª®£® ä®­¤  äã­-
¤ ¬¥­â «ì­ëå ¨áá«¥¤®¢ ­¨© ¨ ¯à®£à ¬¬ë ý�¥¤ãé¨¥ ­ ãç­ë¥ èª®«ëþ ¨
�¥¦¤¨áæ¨¯«¨­ à­®£® ¨­â¥£à æ¨®­­®£® ¯à®¥ªâ  �� ��� 2006.

�¯¨á®ª «¨â¥à âãàë
1. Hajlasz P. Sobolev spaces on an arbitrary metric spaces // Potential Analysis 1996.

V.5, ü. 4. P. 403{415.
2. Kauhanen J., Koskela P., Maly J. On function with derivatives in a Lorentz spsce

// Manuscripta Math. 100, 1 (1999), p.87{101.
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(T yf)(x) = C(γ)

π∫

0

sinγ−1 αf(
√

x2 − 2xy cosα + y2) dα,
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¢á¥£¤  á®¯à®¢®¦¤ îé¨© ¨áá«¥¤®¢ ­¨ï § ¤ ç á á¨­£ã«ïà­ë¬ ¤¨ää¥à¥­æ¨-
 «ì­ë¬ ®¯¥à â®à®¬ �¥áá¥«ï, ®ª §ë¢ ¥âáï ­¥ ã¤®¡­ë¬ ¯à¨ à ¡®â¥ á «®-
ª «ì­® ¨­â¥£à¨àã¥¬ë¬¨ (¯¥à¨®¤¨ç¥áª¨¬¨) äã­ªæ¨ï¬¨. � ¯à¨¬¥à, ®¡®¡-
é¥­­ë© á¤¢¨£ ­¥ ï¢«ï¥âáï á ¬®á®¯àï¦¥­­ë¬ ®¯¥à â®à®¬ ¯à¨ ¨­â¥£à¨à®-
¢ ­¨¨ ¯® ®âà¥§ªã ¯¥à¨®¤  ­¥¯à¥àë¢­® äã­ªæ¨¨. � §ã¬¥¥âáï, ®â ®¡®¡é¥­-
­®£® á¤¢¨£  ­¥«ì§ï ®âª § âìáï, ­® ¬®¦­® ¢¢¥áâ¨ äã­ªæ¨®­ «ì­ë¥ ¯à®áâ-
à ­áâ¢ , £¤¥ ¢®§­¨ªè¨¥ ®á®¡¥­­®áâ¨ ®¡®¡é¥­­®£® á¤¢¨£  ®ª ¦ãâáï ­¨¢¥-
«¨à®¢ ­­ë¬¨. � íâ®© á¢ï§¨ ¢ à ¡®â¥ [1] (á¬. «¥¬¬ã 1.1), ¢¢¥¤¥­  ­®à¬ ,
ª®â®à ï ¯à¨ ­¥ª®â®à®© ¤®à ¡®âª¥ ®ª § « áì  ­ «®£®¬ ­®à¬ë �â¥¯ ­®¢ 
(á¬. [2]). �ë ¨áå®¤¨¬ ¨§ ­¥à ¢¥­áâ¢ 

lZ0

l∫

0

|T yf(x)|pyγ dy 6
l∫

0

T y|f(x)|pyγ dy, p > 1, l < ∞,

ª®â®à®¥ ¤ ¥â ®á­®¢ ­¨¥ ¤«ï ¢¢¥¤¥­¨ï á«¥¤ãîé¥© ­®à¬ë

‖f‖Sγ
l,p

=
γ + 1
lγ+1


sup

x

l∫

0

T y|f(x)|pyγ dy




1/p

. (1)

�¯à¥¤¥«¥­¨¥. �ãáâì p > 1. �­®¦¥áâ¢® ç¥â­ëå «®ª «ì­® ¨­â¥£à¨àã-
¥¬ëå á ¢¥á®¬ xγ äã­ªæ¨© á ª®­¥ç­®© ­®à¬®© (1) ¡ã¤¥¬ ®¡®§­ ç âì Sγ

l,p ¨
­ §ë¢ âì äã­ªæ¨®­ «ì­ë¬ ¯à®áâà ­áâ¢®¬ �â¥¯ ­®¢ , ¯®à®¦¤¥­­®£® ®¡®¡-
é¥­­ë¬ á¤¢¨£®¬.

�¥®à¥¬  1. �à®áâà ­áâ¢® Sγ
l,p | ¡ ­ å®¢®.

�¥§ã«ìâ âë ¨áá«¥¤®¢ ­¨© ª« áá¨ç¥áª¨å (¬­®£®¬¥à­ëå) ¯à®áâà ­áâ¢
�â¥¯ ­®¢  ¯à¨¢¥¤¥­ë ¢ [2]. �ë ¨á¯®«ì§®¢ «¨ â¥®à¥¬ã ® ®¡ íª¢¨¢ «¥­â-
­®áâ¨ ­®à¬ �.�. �â¥¯ ­®¢  ¯à¨ à §«¨ç­ëå l ([2], áâà. 99) ¤«ï ¤®ª § -
â¥«ìáâ¢  á«¥¤ãîé¥£® ãâ¢¥à¦¤¥­¨ï.

�¥®à¥¬  2. �«ï «®ª «ì­® ¨­â¥£à¨àã¥¬ëå á ¢¥á®¬ |x|γ äã­ªæ¨©
­®à¬ë (1) ¯à¨ à §­ëå l íª¢¨¢ «¥­â­ë.

�¯¨á®ª «¨â¥à âãàë
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¯à®¨§¢®¤­ëå �¥©«ï{� àè® // ��� 2007. { �.417, ü5. { �.592-596.
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�®à®­¥¦, ���. 2007. �.259.
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(T yf)(x) = C(γ)

π∫

0

sinγ−1 α f(
√

x2 − 2xy cosα + y2) dα,

¢á¥£¤  á®¯à®¢®¦¤ îé¨© ¨áá«¥¤®¢ ­¨ï § ¤ ç á á¨­£ã«ïà­ë¬ ¤¨ää¥à¥­æ¨-
 «ì­ë¬ ®¯¥à â®à®¬ �¥áá¥«ï, ®ª §ë¢ ¥âáï ­¥ ã¤®¡­ë¬ ¯à¨ à ¡®â¥ á «®-
ª «ì­® ¨­â¥£à¨àã¥¬ë¬¨ (¯¥à¨®¤¨ç¥áª¨¬¨) äã­ªæ¨ï¬¨. � ¯à¨¬¥à, ®¡®¡-
é¥­­ë© á¤¢¨£ ­¥ ï¢«ï¥âáï á ¬®á®¯àï¦¥­­ë¬ ®¯¥à â®à®¬ ¯à¨ ¨­â¥£à¨à®-
¢ ­¨¨ ¯® ®âà¥§ªã ¯¥à¨®¤  ­¥¯à¥àë¢­® äã­ªæ¨¨. � §ã¬¥¥âáï, ®â ®¡®¡é¥­-
­®£® á¤¢¨£  ­¥«ì§ï ®âª § âìáï, ­® ¬®¦­® ¢¢¥áâ¨ äã­ªæ¨®­ «ì­ë¥ ¯à®áâ-
à ­áâ¢ , £¤¥ ¢®§­¨ªè¨¥ ®á®¡¥­­®áâ¨ ®¡®¡é¥­­®£® á¤¢¨£  ®ª ¦ãâáï ­¨¢¥-
«¨à®¢ ­­ë¬¨.

� íâ®© á¢ï§¨ ¢ à ¡®â¥ [1] (á¬. «¥¬¬ã 1.1), ¢¢¥¤¥­  ­®à¬ , ª®â®à ï ¯à¨
­¥ª®â®à®© ¤®à ¡®âª¥ ®ª § « áì  ­ «®£®¬ ­®à¬ë �â¥¯ ­®¢  (á¬. [2]). �ë
¨áå®¤¨¬ ¨§ ­¥à ¢¥­áâ¢ 

l∫

0

|T yf(x)|p yγ dy 6
l∫

0

T y|f(x)|pyγ dy, p > 1, l < ∞ ,

ª®â®à®¥ ¤ ¥â ®á­®¢ ­¨¥ ¤«ï ¢¢¥¤¥­¨ï á«¥¤ãîé¥© ­®à¬ë

‖f‖Sγ
l,p

=
γ + 1
lγ+1


sup

x

l∫

0

T y|f(x)|p yγ dy




1/p

. (1)

�¯à¥¤¥«¥­¨¥. �ãáâì p > 1. �­®¦¥áâ¢® ç¥â­ëå «®ª «ì­® ¨­â¥£à¨-
àã¥¬ëå á ¢¥á®¬ xγ äã­ªæ¨© á ª®­¥ç­®© ­®à¬®© (1) ¡ã¤¥¬ ®¡®§­ ç âì Sγ

l,p

¨ ­ §ë¢ âì äã­ªæ¨®­ «ì­ë¬ ¯à®áâà ­áâ¢®¬ �â¥¯ ­®¢ , ¯®à®¦¤¥­­®£®
®¡®¡é¥­­ë¬ á¤¢¨£®¬.

�¥®à¥¬  1. �à®áâà ­áâ¢® Sγ
l,p | ¡ ­ å®¢®.

�¥§ã«ìâ âë ¨áá«¥¤®¢ ­¨© ª« áá¨ç¥áª¨å (¬­®£®¬¥à­ëå) ¯à®áâà ­áâ¢
�â¥¯ ­®¢  ¯à¨¢¥¤¥­ë ¢ [2]. �ë ¨á¯®«ì§®¢ «¨ â¥®à¥¬ã ® ®¡ íª¢¨¢ «¥­â-
­®áâ¨ ­®à¬ �.�. �â¥¯ ­®¢  ¯à¨ à §«¨ç­ëå l ([2], áâà. 99) ¤«ï ¤®ª § -
â¥«ìáâ¢  á«¥¤ãîé¥£® ãâ¢¥à¦¤¥­¨ï.

�¥®à¥¬  2. �«ï «®ª «ì­® ¨­â¥£à¨àã¥¬ëå á ¢¥á®¬ |x|γ äã­ªæ¨©
­®à¬ë (1) ¯à¨ à §­ëå l íª¢¨¢ «¥­â­ë.
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�ãáâì 1 6 p 6 q 6 ∞. �ã¤¥¬ £®¢®à¨âì, çâ® ϕ ï¢«ï¥âáï ¬ã«ìâ¨¯«¨ª -
â®à®¬ �ãàì¥ ¨§ Lp ¢ Lq, â® ¥áâì ϕ ∈ m(Lp → Lq), ¥á«¨ ®¯¥à â®à Tϕ(f) =
= F−1ϕFf ®£à ­¨ç¥­­® ¤¥©áâ¢ã¥â ¨§ Lp ¢ Lq, â® ¥áâì ¥á«¨ áãé¥áâ¢ã¥â
c1 > 0, â ª®¥, çâ® ¤«ï «î¡®© äã­ªæ¨¨ f ¨§ Lp ¢ë¯®«­ï¥âáï ­¥à ¢¥­áâ¢®

‖Tϕ(f)‖Lp
6 c1 ‖f‖Lq

.

�®¢®ªã¯­®áâì mq
p ¢á¥å ¬ã«ìâ¨¯«¨ª â®à®¢ �ãàì¥ ¨§ Lp ¢ Lq ¯à¥¤áâ ¢-

«ï¥â á®¡®© ­®à¬¨à®¢ ­­®¥ ¯à®áâà ­áâ¢® á ­®à¬®©
‖ϕ‖mq

p
= ‖Tϕ‖Lp→Lq

.

� áá¬ âà¨¢ ¥âáï § ¤ ç  ®¡ ®¯à¥¤¥«¥­¨¨ £« ¤ª®áâ­ëå ¨ ¬¥âà¨ç¥áª¨å
å à ªâ¥à¨áâ¨ª, ª®â®àë¬¨ ¤®«¦­  ®¡« ¤ âì äã­ªæ¨ï ϕ ¤«ï â®£®, çâ®¡ë
ϕ ∈ mq

p.
�¥®à¥¬  �¨§®àª¨­  [1]. �ãáâì 1 < p 6 q < ∞, A > 0 ¨ äã­ªæ¨ï

ϕ ∈ C1(R \ {0}) ã¤®¢«¥â¢®àï¥â á«¥¤ãîé¨¬ ãá«®¢¨ï¬

sup
y∈R\{0}

|y| 1p− 1
q |ϕ(y)| 6 A,

sup
y∈R\{0}

|y|1+ 1
p− 1

q

∣∣∣ϕ′(y)
∣∣∣ 6 A.

�®£¤  äã­ªæ¨ï ϕ ∈ mq
p ¨ ¢¥à­  ®æ¥­ª  ‖ϕ‖mq

p
6 c2A, £¤¥ c2 § ¢¨á¨â

â®«ìª® ®â p ¨ q.
�ãáâì f äã­ªæ¨ï, ¨§¬¥à¨¬ ï ®â­®á¨â¥«ì­® ¬¥àë �¥¡¥£  µ,

m(σ, f) = µ{x : |f(x)| > σ}
¥¥ äã­ªæ¨ï à á¯à¥¤¥«¥­¨ï. �ã­ªæ¨ï

f∗(t) = inf{σ : m(σ, f) 6 t}
­ §ë¢ ¥âáï ­¥¢®§à áâ îé¥© ¯¥à¥áâ ­®¢ª®© äã­ªæ¨¨ f .
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�¥®à¥¬ . �ãáâì 1 < p < q 6 ∞, ¨ ç¨á«  0 < α, β < 1 â ª¨¥, çâ®
β − α = 1

p
− 1

q
, M | ¬­®¦¥áâ¢® ¢á¥å ®âà¥§ª®¢ ¨§ R. �á«¨ äã­ªæ¨ï

ϕ ∈ ACloc(R \ {0}) ã¤®¢«¥â¢®àï¥â á«¥¤ãîé¨¬ ãá«®¢¨ï¬

sup
y∈R

|y| 1p− 1
q |ϕ(y)| 6 A,

sup
t∈R

|t|1−α
(
yβϕ

′
(y)

)∗
(t) 6 A,

â® ϕ ∈ mq
p ¨ ¢¥à­  ®æ¥­ª  ‖ϕ‖mq

p
6 cA.

� ¬¥ç ­¨¥. � ¬¥â¨¬, çâ® ãá«®¢¨¥ â¥®à¥¬ë 1 á« ¡¥¥ ç¥¬ ãá«®¢¨¥ â¥®-
à¥¬ë �¨§®àª¨­ , â ª ª ª

sup
t∈R

|t|1−α
(
yβϕ

′
(y)

)∗
(t) 6 sup

y∈R
|y|1+ 1

p− 1
q

∣∣∣ϕ′(y)
∣∣∣ .

¨ ­ ©¤¥âáï äã­ªæ¨ï ã¤®¢«¥â¢®àïîé ï ãá«®¢¨ï¬ â¥®à¥¬ë 1, ­® ­¥ ã¤®¢«¥â-
¢®àïîé ï ãá«®¢¨î â¥®à¥¬ë �¨§®àª¨­ , â® ¥áâì

sup
y∈R

|y| 1p− 1
q |ϕ(y)| < ∞,

sup
t∈R

|t|1−α (
yβϕ′(y)

)∗
(t) < ∞,

sup
y∈R

|y|1+ 1
p− 1

q

∣∣∣ϕ′(y)
∣∣∣ = ∞.

�¥©áâ¢¨â¥«ì­®, ¯ãáâì 1 > γ > β >
1
p
− 1

q
. �¯à¥¤¥«¨¬ äã­ªæ¨î ¯à¨

x > 1

ϕ(x) =





k1−β + 1
kγ − x1−β , x ∈

[
k, 1−β

√
k1−β + 1

kγ − 1
(k + 1)γ

]
,

1
(k + 1)γ , x ∈

[
1−β

√
k1−β + 1

kγ − 1
(k + 1)γ , k + 1

]
,

k ∈ N

¯à¨ 0 6 x 6 1
ϕ(x) = 1,

¯à¨ x < 0
ϕ(x) = ϕ(−x).
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�¨â­¨ª �.�.
�®à®­¥¦áª¨© ¨­áâ¨âãâ ���, �®áá¨ï

e-mail: mathsms@yandex.ru
�à¥¤¨ ¨§¢¥áâ­ëå ®¡®¡é¥­¨© ¤¨áªà¥â­®£® ­¥à ¢¥­áâ¢  �®è¨{�ã­ï-

ª®¢áª®£® ®¤­¨¬ ¨§ ­ ¨¡®«¥¥ ¨§¢¥áâ­ëå à¥§ã«ìâ â®¢ ï¢«ï¥âáï â¥®à¥¬ 
� à«¨æ {�«¨¥§¥à {�í©ª¨­  (CDE)(á¬. [1{2]). �ë ¯¥à¥ä®à¬ã«¨àã¥¬ ¨
®¡®¡é¨¬ íâ®â à¥§ã«ìâ â á ¨á¯®«ì§®¢ ­¨¥¬ áà¥¤­¨å §­ ç¥­¨©.

�¥®à¥¬  CDE. �â®ç­¥­¨¥ ¤¨áªà¥â­®£® ­¥à ¢¥­áâ¢  �®è¨{�ã­ïª®¢-
áª®£® ¢¨¤ 
(

n∑

k=1

xk · yk

)2

6
(

n∑

k=1

f2(xk, yk)

)
·
(

n∑

k=1

g2(xk, yk)

)
6

6
(

n∑

k=1

x2
k

)
·
(

n∑

k=1

y2
k

)
(1)

¢ë¯®«­ï¥âáï â®£¤  ¨ â®«ìª® â®£¤ , ª®£¤  ¢¥«¨ç¨­ë f(x, y), g(x, y) ï¢«ï-
îâáï ¯ à®© ¯à®¨§¢®«ì­ëå ¢§ ¨¬­® á®¯àï¦ñ­­ëå áà¥¤­¨å [4], [5], [6], ã¤®¢-
«¥â¢®àïîé¨å á¢®©áâ¢ ¬ ®¤­®à®¤­®áâ¨ ¨ ¬®­®â®­­®áâ¨ ¯® ª ¦¤®¬ã  à-
£ã¬¥­âã.

� ­­ ï ä®à¬ã«¨à®¢ª  ¢ â¥à¬¨­ å áà¥¤­¨å ¤¥« ¥â ¡®«¥¥ ¯®­ïâ­ë¬ ®à¨-
£¨­ «ì­ë© à¥§ã«ìâ â, ªà®¬¥ â®£® á­ ¡¦ ¥â ¥£® ®£à®¬­ë¬ ç¨á«®¬ ª®­ªà¥â-
­ëå ¯à¨¬¥à®¢ á ¨á¯®«ì§®¢ ­¨¥¬ ¬­®£®ç¨á«¥­­ëå ¨§¢¥áâ­ëå áà¥¤­¨å [4{6].
�à®â®â¨¯®¬ â¥®à¥¬ë CDE ¯®á«ã¦¨«® ¨§¢¥áâ­®¥ ­¥à ¢¥­áâ¢® �¨«­  [2{3].

� áá¬®âà¨¬ ¨­â¥£à «ì­ë©  ­ «®£ â¥®à¥¬ë CDE. �ª §ë¢ ¥âáï, çâ®
á¯à ¢¥¤«¨¢ á«¥¤ãîé¨© ­¥®¦¨¤ ­­ë© à¥§ã«ìâ â: á®åà ­ï¥âáï «¨èì ¤®áâ -
â®ç­ ï ç áâì â¥®à¥¬ë.

�¥®à¥¬  1. �ãáâì M | ¯à®¨§¢®«ì­®¥ ®¤­®à®¤­®¥, ¬®­®â®­­®¥ ¯®
ª ¦¤®¬ã  à£ã¬¥­âã  ¡áâà ªâ­®¥ áà¥¤­¥¥ (­¥®¡ï§ â¥«ì­® á¨¬¬¥âà¨ç-
­®¥!), M∗ = xy/M(x, y) | á®¯àï¦ñ­­®¥ áà¥¤­¥¥ (á¬. [4{6]). �®£¤  á¯à -
¢¥¤«¨¢® ®¡®¡é¥­¨¥ ¨­â¥£à «ì­®£® ­¥à ¢¥­áâ¢  �®è¨{�ã­ïª®¢áª®£® ¢¨¤ 



b∫

a

f(x)g(x) dx




2

6
b∫

a

(M(f, g))2dx

b∫

a

(M∗(f, g))2 dx 6

6
b∫

a

(f(x))2 dx

b∫

a

(g(x))2 dx. (2)

�à¨ ¢ë¡®à¥  à¨ä¬¥â¨ª®-£¥®¬¥âà¨ç¥áª®£® áà¥¤­¥£® � ãáá  ¨ ¬ ªá¨¬ã-
¬ -¬¨­¨¬ã¬  ¯®«ãç ¥¬ ¤¢  á«¥¤áâ¢¨ï.

184



�«¥¤áâ¢¨¥ 1. �¯à ¢¥¤«¨¢® ­¥à ¢¥­áâ¢®:




b∫

a

f(x)g(x)dx




2

6
b∫

a




max(f, g)

K

(√
1−

(
min(f, g)
max(f, g)

)2
)




2

dx×

×
b∫

a

(min(f, g))2
(

K




√
1−

(
min(f, g)
max(f, g)

)2



)2

dx 6
b∫

a

f2 dx

b∫

a

g2 dx,

£¤¥ K(x) ¥áâì ¯®«­ë© í««¨¯â¨ç¥áª¨© ¨­â¥£à « �¥¦ ­¤à  1 à®¤ .
�â¬¥â¨¬ íª§®â¨ç¥áª¨© å à ªâ¥à ¯®á«¥¤­¥£® ­¥à ¢¥­áâ¢ : íâ® ­¥à -

¢¥­áâ¢® ¬¥¦¤ã ¯à®¨§¢®«ì­ë¬¨ äã­ªæ¨ï¬¨, ­® ª®â®àë¥ áâ®ïâ ¯®¤ §­ ª®¬
ª®­ªà¥â­®© á¯¥æ¨ «ì­®© äã­ªæ¨¨ | í««¨¯â¨ç¥áª®£® ¨­â¥£à «  �¥¦ ­-
¤à !

�«¥¤áâ¢¨¥ 2. �¯à ¢¥¤«¨¢® ­¥à ¢¥­áâ¢®:



b∫

a

f(x)g(x) dx




2

6
b∫

a

[max(f, g)]2 dx ·
b∫

a

[min(f, g)]2 dx 6

6
b∫

a

f2(x)dx ·
b∫

a

g2(x) dx.

�«ï ¨­â¥£à «ì­®£® á«ãç ï ­¥®¡å®¤¨¬ ï ç áâì â¥®à¥¬ë CDE ­¥ ¢ë¯®«-
­ï¥âáï, çâ® á«¥¤ã¥â ¨§ áãé¥áâ¢®¢ ­¨ï ­ ©¤¥­­ëå  ¢â®à®¬ ¤àã£¨å ®¡®¡é¥-
­¨© ­¥à ¢¥­áâ¢  �®è¨{�ã­ïª®¢áª®£®, ª®â®àë¥ ­¥ ¯à¨¢®¤ïâáï ª ¢¨¤ã (2),
  ¨¬¥îâ ¨­ãî áâàãªâãàã.

� áá¬ âà¨¢ îâáï ¯à¨«®¦¥­¨ï ¯®«ãç¥­­ëå à¥§ã«ìâ â®¢ ª ®æ¥­ª ¬ á¯¥-
æ¨ «ì­ëå äã­ªæ¨© ¨ à¥è¥­¨© ¤¨ää¥à¥­æ¨ «ì­ëå ãà ¢­¥­¨©.

�¯¨á®ª «¨â¥à âãàë
1. Mitrinovi�c D.S., Pe�cari�c J.E., Fink A.M. Classical and new inequalities in analysis.

{ Kluwer, 1993.
2. Dragomir S.S. A Survey on Cauchy { Buniakowsky { Schwartz Type Discrete In-

equalities. { http://rgmia.vu.edu.au/monographs, 2003.
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5. �¨â­¨ª �.�. �¥ª®â®àë¥ ¯à¨«®¦¥­¨ï ãâ®ç­¥­¨© ­¥à ¢¥­áâ¢  �®è¨{�ã­ïª®¢-
áª®£® // �¥áâ­¨ª � ¬ àáª®© £®áã¤ àáâ¢¥­­®© íª®­®¬¨ç¥áª®©  ª ¤¥¬¨¨. { 2002.
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����������� � ����������� �������
�������� � ������������ �������

�¬ ¨«®¢ �.�., �¨¬¥­¤¨­  �.�
���� ý�­áâ¨âãâ ¯à¨ª« ¤­®© ¬ â¥¬ â¨ª¨þ ��� ��

e-mail: esmailov@mail.ru
� ­ áâ®ïé¥© à ¡®â¥ à áá¬ âà¨¢ îâáï ¢«®¦¥­¨ï Epθ (λ) ⊂ Lqτ (G), £¤¥

1 < p < q < +∞, 1 < θ, τ < +∞ ¨ ¯à¨­æ¨¯ ªà ©­¥© äã­ªæ¨¨ ® ­¥ã«ãç-
è ¥¬®áâ¨ ¤®áâ â®ç­®£® ãá«®¢¨ï ¢«®¦¥­¨ï à §­ëå ¬¥âà¨ª ¢ ¯à®áâà ­áâ¢®
�®à¥­æ  Lqτ [0, 1] [1], £¤¥ 1 6 q < +∞, 1 6 τ 6 +∞. �® ¤ ­­®© â¥¬ â¨ª¥
¬®¦­® ®â¬¥â¨âì ®á­®¢®¯®«®£ îé¨¥ à ¡®âë �.�. �«ìï­®¢ , �.�. �â®à®-
¦¥­ª®, �.�. �®«ï¤  ¨ ¬­®£¨å ¤àã£¨å.

�ãáâì {ϕn (x)}+∞n=1 | á¨áâ¥¬  �à ©á  [2] ­  £àã¯¯¥ G, ®¯à¥¤¥«¥­­ ï á
¯®¬®éìî ¯®á«¥¤®¢ â¥«ì­®áâ¨ ­ âãà «ì­ëå ç¨á¥« {pk}+∞k=1, pk > 2, k > 1.

�¯à¥¤¥«¨¬ ¯®á«¥¤®¢ â¥«ì­®áâì {mk}, ¯®« £ ï m0 = 1, mk =
k∏

ν=1
pν .

�ãáâì λ = {λk}+∞k=1 § ¤ ­­®¥ ¯®á«¥¤®¢ â¥«ì­®áâì ¯®«®¦¨â¥«ì­ëå ¬®­®-
â®­­® ã¡ë¢ îé¨å ª ­ã«î ç¨á¥«. �¥à¥§ Epθ (λ) ®¡®§­ ç¨¬ ¬­®¦¥áâ¢®:

Epθ (λ) =
{

f ∈ Lpθ (G) | En (f)pθ 6 λn, ∀n ∈ N
}

,

£¤¥ En(f)pθ | ­ ¨«ãçè¥¥ ¯à¨¡«¨¦¥­¨¥ äã­ªæ¨¨ f ∈ Lpθ(G), 1 6 p < +∞,
1 6 θ 6 +∞ ¯®áà¥¤áâ¢®¬ ¯®«¨­®¬®¢ ¯® á¨áâ¥¬¥ �à ©á .

�ãáâì ∆k (f ;x) = Smk+1 (f ;x) − Smk
(f ;x), £¤¥ Sn (f ; x) | ç áâ¨ç­ ï

áã¬¬  �ãàì¥{�à ©á .
�¯à ¢¥¤«¨¢ë á«¥¤ãîé¨¥ ãâ¢¥à¦¤¥­¨ï.
�¥®à¥¬  1. �«ï â®£®, çâ®¡ë Epθ (λ) ⊂ Lqτ (G), £¤¥ 1 < p < q < +∞,

1 < θ, τ < +∞ ­¥®¡å®¤¨¬® ¨ ¤®áâ â®ç­®, çâ®¡ë áå®¤¨«áï àï¤
+∞∑

k=1

kτ( 1
p− 1

q )−1λτ
k < +∞.

�¥®à¥¬  2. �ãáâì 1 < p < +∞, 1 < θ < +∞.

1. �á«¨ ¤«ï f ∈ Lpθ (G) ¯à¨ ­¥ª®â®à®¬ q ¨ τ â ª¨å, çâ® 1 < p < q < +∞,
1 < τ < +∞ àï¤

+∞∑

k=0

m
τ( 1

p− 1
q )

k+1 ‖∆k (f)‖τ
pθ < +∞,

áå®¤¨âáï, â® f ∈ Lqτ (G) ;

186



2. �ãé¥áâ¢ã¥â äã­ªæ¨ï f0 ∈ Lpθ (G), £¤¥ 1 < p < +∞, 1 < θ, τ < +∞ ¤«ï
ª®â®à®© àï¤

+∞∑

k=0

m
τ( 1

p− 1
q )

k+1 ‖∆k (f0)‖τ
pθ = +∞

à áå®¤¨âáï ¨ ¯à¨ íâ®¬ f0 /∈ Lqτ (G), 1 < p < q < +∞, 1 < θ, τ < +∞,
­® ¤«ï «î¡®£® ¯®«®¦¨â¥«ì­®£® ε äã­ªæ¨ï f0 ∈ Lq−ε,τ (G).

�¯¨á®ª «¨â¥à âãàë
1. �â¥©­ �., �¥©á �. �¢¥¤¥­¨¥ ¢ £ à¬®­¨ç¥áª¨©  ­ «¨§ ­  �¢ª«¨¤®¢ëå ¯à®áâ-

à ­áâ¢ å. �.: ý�¨àþ, 1974.
2. �®«ã¡®¢ �.�., �ä¨¬®¢ �.�., �ª¢®àæ®¢ �.�. �ï¤ë ¨ ¯à¥®¡à §®¢ ­¨ï �®«è . �:

ý� ãª þ, 1987.

������� ����{������ ��� �����������
�����

�¬®«ï­¨­®¢ �.�.
�­áâ¨âãâ ¬ è¨­®¢¥¤¥­¨ï ¨¬. �.�. �« £®­à ¢®¢  ���

�®áá¨ï, 119334, �®áª¢ , ã«. � à¤¨­  4
�¥«.: (495)1355523, e-mail: smolian@mail.ru

� à ¡®â¥ ¨§¢¥áâ­ë¥ ãá«®¢¨ï ¤¨ää¥à¥­æ¨àã¥¬®áâ¨ ª®¬¯«¥ªá­ëå äã­ª-
æ¨© ®¡®¡é îâáï ­  á«ãç ¨, ª®£¤  ¯¥à¥¬¥­­ë¥ | äã­ªæ¨¨ ¨ ¨å  à£ã¬¥­âë,
ï¢«ïîâáï ¬ âà¨ç­ë¬¨ í«¥¬¥­â ¬¨  «£¥¡àë æ¨ª«¨ç¥áª®© £àã¯¯ë ¯à®¨§-
¢®«ì­®£® ¯®àï¤ª .

�®ç¥¬ã-â® ­¥ ¯à¨­ïâ® ¯®«ì§®¢ âìáï ý£¨¯¥àç¨á« ¬¨þ, ¡ §¨á­ë¥ ý¬­¨-
¬ë¥þ ¥¤¨­¨æë ª®â®àëå ®¡à é îâáï ¢ ®¡ëç­ãî ¥¤¨­¨æã ¯à¨ ¢®§¢¥¤¥­¨¨
¢ áâ¥¯¥­ì k > 3. �®£¤  ª ª, ­ ¯à¨¬¥à, æ¨ª«¨ç¥áª¨¥ ýâà¨¯«¥â­ë¥ ç¨á« þ
¢®§¬®¦­ë:

x = x1 + x1i1 + x2i2(i31 = i32 = i1i2 = 1), (1)
| íâ¨ ç¨á«  ¨­â¥à¥á­ë á  «£¥¡à ¨ç¥áª®© ¨ £¥®¬¥âà¨ç¥áª®© â®ç¥ª §à¥­¨ï,
  â ª¦¥ ª ª ®¡ê¥ªâë ¬ â¥¬ â¨ç¥áª®£®  ­ «¨§ . �¥ ®áâ ­ ¢«¨¢ ïáì ­ 
á¢®©áâ¢ å áª «ïà­®© ä®à¬ë (1), à áá¬®âà¨¬ áà §ã ¬ âà¨ç­ë© ¢ à¨ ­â
3-æ¨ª«¨ç¥áª¨å ç¨á¥«, ¢ë¡¨à ï ¢ ª ç¥áâ¢¥ ®¡à §ãîé¥£® í«¥¬¥­â  æ¨ª«¨-
ç¥áª®© 3-£àã¯¯ë á«¥¤ãîéãî 3-¬ âà¨æã:

C ≡ (e2, e3, e1) ⇒ C2 = (e3, e1, e2), C3 = E ≡ (e1, e2, e3),
£¤¥ ei | ¥¤¨­¨ç­ë¥ 3-¢¥ªâ®àë ¨ E = diag(1, 1, 1) | 3-¬ âà¨ç­ ï ¥¤¨­¨æ 
£àã¯¯ë. � âà¨ç­ë¥ ¯¥à¥¬¥­­ë¥ ¢ æ¨ª«¨ç¥áª®¬ ¡ §¨á¥ ®¯à¥¤¥«ïîâáï  ­ -
«®£¨ç­® ä®à¬ã«¥ (1):

Y ≡ y1E + y2C + y3C2, X ≡ x1E + x2C + x3C2. (2)
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�á¯®«ì§ãï ¢¥ªâ®à-áâ®«¡ë y ≡ (y1, y2, y3)′, x ≡ (x1, x2, x3)′, ¯®á«¥¤­¨¥
¬ âà¨æë ¬®¦­® ¯à¥¤áâ ¢¨âì á«¥¤ãîé¨¬¨ áâà®ª ¬¨ áâ®«¡æ®¢:

Y = (y,Cy,C2y),X = (x,Cx,C2x),
�à¥¤¯®« £ ï äã­ªæ¨®­ «ì­ãî á¢ï§ì Y(X), ­ ©¤¥¬ ãá«®¢¨ï, ®¡¥á¯¥ç¨-

¢ îé¨¥ ¢®§¬®¦­®áâì ¯®«ãç¥­¨ï ¬ âà¨ç­®© ä®à¬ã«ë ¤¨ää¥à¥­æ¨à®¢ ­¨ï
â ª®© ¬ âà¨ç­®© äã­ªæ¨¨.

�¯à¥¤¥«¨¬ á¢ï§ì ¤¨ää¥à¥­æ¨ «®¢:
dY = (dy,Cdy,C2dy) = (Udx,CUdx,C2Udx) = U(dx,Cdx,C2dx) = UdX.

�¡¥á¯¥ç¥­¨¥ íâ®© á¢ï§¨ ¢®§¬®¦­®, ¥á«¨ ¯à®¨§¢®¤­ ï ¬ âà¨æ  ã¤®¢«¥â-
¢®àï¥â ¯à¨­æ¨¯ã áâàãªâãà­®© ¨­¢ à¨ ­â­®áâ¨:

dY/dX = U ⇐⇒ U = (u1,u2,u3) = (u,Cu,C2u), (3)
çâ® â®¦¥ ¢®§¬®¦­® ¯à¨ ¢ë¯®«­¥­¨¨ ¤®¯®«­¨â¥«ì­ëå ãá«®¢¨©:
u1 = C−1u2 = C−2u3 ⇐⇒ ∂y/∂x1 = C−1∂y/∂x2 = C−2∂y/∂x3. (4)

�¥ ¢ë¯¨áë¢ ï ¯à®¬¥¦ãâ®ç­ë¥ ¯à®¨§¢®¤­ë¥ 2-£® ¯®àï¤ª , ¯à¨¢¥¤¥¬
¤¨ää¥à¥­æ¨ «ì­ë¥ ãá«®¢¨ï 3-£® ¯®àï¤ª , ¯®áª®«ìªã ®­¨ ï¢«ïîâáï å à ª-
â¥à¨áâ¨ç¥áª¨¬¨:

∂3yk

∂x3
1

= ∂3yk∂x3
2 =

∂3yk

∂x3
3

(k = 1..3). (5)

�â¬¥â¨¬, çâ® æ¨ª«¨ç¥áª ï £àã¯¯  3-£® ¯®àï¤ª , â ª¦¥ ª ª ¨ ¡®«ìè¥£®
¯®àï¤ª  n > 3, ¬®¦¥â ¡ëâì ¯à¥¤áâ ¢«¥­  ¬ âà¨æ ¬¨ 2-£® ¯®àï¤ª . � ¯à¨-
¬¥à, ¢ ä®à¬ã« å (2) ¬ë ¬®¦¥¬ ¢ë¡à âì á«¥¤ãîé¨¥ ¬ âà¨æë

C =
(

0 −1
1 −1

)
, C2 =

(
−1 1
−1 0

)
;

¨«¨ ¦¥, ¨á¯®«ì§ãï ®¡éãî ä®à¬ã«ã ¯«®áª¨å ¢à é¥­¨© R(α) = cos(α)E +
+ sin(α)J, £¤¥ R(π/2) = J, ¬ë ¬®¦¥¬ ¢ë¤¥«¨âì ªã¡¨ç¥áª¨¥ ª®à­¨ ¨§ ¬ â-
à¨ç­®© ¥¤¨­¨æë:

C = R(2π/3) = (−E +
√

3J)/2.

�¤­ ª®, ¯à¨ â ª®© à¥¤ãªæ¨¨ ¯®àï¤ª  ¬ âà¨ç­®£® ¯à¥¤áâ ¢«¥­¨ï ¯à®¨á-
å®¤¨â ¨ à¥¤ãªæ¨ï ýà §¬¥à­®áâ¨ ç¨á« þ | ã¬¥­ìè ¥âáï ç¨á«® ­¥§ ¢¨á¨¬ëå
ª®¬¯®­¥­â, çâ® ï¢«ï¥âáï á«¥¤áâ¢¨¥¬ â¥®à¥¬ë � ¬¨«ìâ®­ {�í«¨. �¥©áâ-
¢¨â¥«ì­®, ­ ¯à¨¬¥à, ¯à¨ ¢ë¡®à¥ à¥¤ãªæ¨¨ C = R(2π/3) âà®©­®¥ ç¨á«®
¯à¥®¡à §ã¥âáï ¢ 2-ª®¬¯®­¥­â­®¥ ª®¬¯«¥ªá­®¥ ç¨á«®:

X = x1E + x2C + x3C2 = z1E + z2J,

£¤¥ z1 = x1 − (x2 + x3)/2, z2 =
√

3(x2 − x3)/2.
�¯¨á ­­ ï ¬®¤¥«ì ä®à¬¨à®¢ ­¨ï ¤¨ää¥à¥­æ¨ «ì­ëå ãá«®¢¨© (2){(5)

¯®çâ¨  ¢â®¬ â¨ç¥áª¨ ®¡®¡é ¥âáï ­  æ¨ª«¨ç¥áª¨¥ ýC-ç¨á« þ ¯à®¨§¢®«ì-
­®£® ¯®àï¤ª  n > 4. �«¥¤ã¥â â®«ìª® ¯¥à¥©â¨ ª à áá¬®âà¥­¨î á®®â¢¥âáâ-
¢ãîé¨å ¬ âà¨æ n-£® ¯®àï¤ª  ¨ ¢ ª ç¥áâ¢¥ ®¡à §ãîé¥£® í«¥¬¥­â  ¢ë¡à âì
n-¬ âà¨æã:

C ≡ (e2, e3, . . . , en, e1) ⇒ Cn = E,
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â®£¤  ¢á¥ ãç áâ¢ãîé¨¥ ¬ âà¨æë ¨¬¥îâ ®¤¨­ ª®¢ãî áâàãªâãàã ¢¨¤ 
X = x1E + x2C + . . . + xnCn−1 = (x,Cx, . . . ,Cn−1x).

�¡®¡é¥­­ë¥ ãá«®¢¨ï �®è¨{�¨¬ ­ , áà. á (4), ®¯à¥¤¥«ïîâáï ¢¥ªâ®à-
­ë¬¨ à ¢¥­áâ¢ ¬¨:

∂y/∂x1 = C−1∂y/∂x2 = . . . = C−n+1∂y/∂xn,

  å à ªâ¥à¨áâ¨ç¥áª¨¥ ãá«®¢¨ï (5) § ¬¥­ïîâáï á«¥¤ãîé¨¬¨:
∂nyk/∂xn

1 = ∂nyk/∂xn
2 = . . . = ∂nyk/∂xn

n (k = 1..n).
�¥¯¥àì ¢¯®«­¥ ®ç¥¢¨¤­®© áâ ­®¢¨âáï á«¥¤ãîé ï â¥®à¥¬ .
�¥®à¥¬ . �á«®¢¨¥ �®è¨{�¨¬ ­  íª¢¨¢ «¥­â­® âà¥¡®¢ ­¨î ¨­¢ à¨-

 ­â­®áâ¨ ¬ âà¨ç­®© áâàãªâãàë æ¨ª«¨ç¥áª®© äã­ªæ¨¨ æ¨ª«¨ç¥áª®£®  à-
£ã¬¥­â  ®â­®á¨â¥«ì­® ®¯¥à æ¨¨ ¤¨ää¥à¥­æ¨à®¢ ­¨ï.

�®¢à¥¬¥­­ë¥ ¬ â¥¬ â¨ç¥áª¨¥ ¨­â¥à¥áë ¢ ¡®«ìè¥© ¬¥à¥ ®à¨¥­â¨à®¢ ­ë
­  «®ª «ì­ë¥ ¨ £«®¡ «ì­ë¥ ¯à®¡«¥¬ë ®à£ ­¨§ æ¨¨ n-¬¥à­ëå ¬­®£®®¡à -
§¨© ¨ ¯®¨áª  ¤¥ª¢ â­ëå áà¥¤áâ¢ ®¯¨á ­¨ï ¬­®£®¬¥à­ëå ®¡ê¥ªâ®¢ ¨ ®â-
­®è¥­¨© ¬¥¦¤ã ­¨¬¨ | ¬®àä¨§¬®¢. �á¯®«ì§ã¥¬ë¥ ¤«ï íâ¨å æ¥«¥© à §-
­®®¡à §­ë¥ ý¬­®£®¬¥à­ë¥ ç¨á« þ | £¨¯¥àª®¬¯«¥ªá­ë¥ ç¨á« , ¢¥ªâ®àë,
¬ âà¨æë, â¥­§®àë ¨ ¤à., ®âà ¦ îâ à §­ë¥ â¥­¤¥­æ¨¨ ¢ëç¨á«¨â¥«ì­ëå
â¥å­®«®£¨©. �à¨ íâ®¬, ª å®à®è® ¨ £«ã¡®ª® à §¢¨âë¬ á®¢à¥¬¥­­ë¬ â¥å-
­®«®£¨ï¬ ¬®¦­® ã¦¥ ®â­¥áâ¨ ®¡« áâ¨ áª «ïà­®£® ¨ ¢¥ªâ®à­®£®  ­ «¨§®¢,
­  ¯®¬®éì ª®â®àë¬ ¨¤¥â, áâ¨¬ã«¨àã¥¬ë© § ¤ ç ¬¨ ª®¬¯ìîâ¥à­®© ã­¨ä¨-
ª æ¨¨, ¬ âà¨ç­ë©  ­ «¨§. �®íâ®¬ã, ¤ ¦¥ ¯à®áâ®© ¯¥à¥¢®¤ ­  ¬ âà¨ç­ë©
ï§ëª ª« áá¨ç¥áª¨å ¯à®¡«¥¬, ª ª íâ® á¤¥« ­® ¢ ­ áâ®ïé¥© à ¡®â¥, ¯à¥¤-
áâ ¢«ï¥âáï  ªâã «ì­®© § ¤ ç¥© ¢ëç¨á«¨â¥«ì­®© ¬ â¥¬ â¨ª¨.

����������� �������

�¬®«ï­¨­®¢ �.�.
�­áâ¨âãâ ¬ è¨­®¢¥¤¥­¨ï ¨¬. �.�. �« £®­à ¢®¢  ���

�®áá¨ï, 119334, �®áª¢ , ã«. � à¤¨­  4
�¥«.: (495)1355523, e-mail: smolian@mail.ru

� ¬®¤¥«ì­ëå à áç¥â å ¤¨­ ¬¨ç¥áª¨å á¢®©áâ¢ á«®¦­ëå ¬¥å ­¨ç¥áª¨å
ª®­áâàãªæ¨©, á®¤¥à¦ é¨å ã¯àã£¨¥ áâ¥à¦­¥¢ë¥ §¢¥­ìï, ¯®ï¢«ïîâáï ®¯à¥-
¤¥«¥­­ë¥  «£¥¡à ¨ç¥áª¨¥ ª®¬¡¨­ æ¨¨ ¨§ £¨¯¥à¡®«¨ç¥áª¨å ¨ âà¨£®­®¬¥â-
à¨ç¥áª¨å äã­ªæ¨©, ª®â®àë¥ ¢ ®â¥ç¥áâ¢¥­­®© «¨â¥à âãà¥ ç áâ® ­ §ë¢ îâ
ýäã­ªæ¨ï¬¨ �àë«®¢ þ.

�®®¡é¥ £®¢®àï, áãé¥áâ¢ã¥â ¤¢  â¨¯  äã­ªæ¨© �àë«®¢  (��) | ®¯à¥-
¤¥«ï¥¬ë¥ ª ª áã¬¬ë ¨ à §­®áâ¨ £¨¯¥à¡®«¨ç¥áª¨å ¨ ªàã£®¢ëå äã­ªæ¨©:
��1 = {2K11(t), 2K12(t), 2K13(t), 2K14(t)} ≡

≡ {ch(t) + cos(t), sh(t) + sin(t), ch(t)− cos(t), sh(t)− sin(t)} (1)
¨ á®¤¥à¦ é¨¥ ¯à®¨§¢¥¤¥­¨ï £¨¯¥à¡®«¨ç¥áª¨å ¨ ªàã£®¢ëå äã­ªæ¨©:
��2 = {K21(x), K22(x), K23(x), K24(x)} ≡
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≡ {ch(αx) cos(αx), α sh(αx) cos(αx) + α ch(αx) sin(αx),
sh(αx) sin(αx),−α sh(αx) cos(αx) + α ch(αx) sin(αx)} (2)

£¤¥ ª®­áâ ­â  α = 1/
√

2. ��1 ¯à¥¤áâ ¢«ïîâ á¨áâ¥¬ã äã­¤ ¬¥­â «ì-
­ëå à¥è¥­¨© ¡¨£ à¬®­¨ç¥áª®£® ãà ¢­¥­¨ï ¨§£¨¡­ëå ª®«¥¡ ­¨© ®¤­®à®¤-
­®£® ã¯àã£®£® áâ¥à¦­ï, â.¥. ®¡ëª­®¢¥­­®£® «¨­¥©­®£® ¤¨ää¥à¥­æ¨ «ì­ë¬
ãà ¢­¥­¨¥¬ 4-£® ¯®àï¤ª , ­®à¬¨à®¢ ­­ ï ä®à¬  ª®â®à®£® ¢ ¯à®áâ¥©è¥¬
á«ãç ¥ á¢®¡®¤­ëå ¤¢¨¦¥­¨© u(t) | â ª®¢ :

d4u/dt4 − u = 0. (3)
��2 ¯à¥¤áâ ¢«ïîâ  ­ «®£¨ç­ãî á¨áâ¥¬ã à¥è¥­¨© ýá®¯àï¦¥­­®£® ¡¨-

£ à¬®­¨ç¥áª®£® ãà ¢­¥­¨ïþ ¨§£¨¡­ëå ¤¥ä®à¬ æ¨© ®¤­®à®¤­®£® ã¯àã£®£®
áâ¥à¦­ï, ®â«¨ç îé¥£®áï ®â (3) â®«ìª® §­ ª®¬ ¯à¨ «¨­¥©­®¬ ç«¥­¥ äã­ª-
æ¨¨ «®ª «ì­®£® á¬¥é¥­¨ï u(x):

d4u/dx4 + u = 0. (4)
�«¥¤ã¥â ®â¬¥â¨âì, çâ® á ¬ �.�. �àë«®¢ ­¥ ¢ë¤¥«ï« á¯¥æ¨ «ì­ë¬ ®¡-

à §®¬ äã­ªæ¨¨ ¢¨¤  (1) ¨ ¯®«ì§®¢ «áï ¯à¥¤áâ ¢«¥­¨¥¬ ®¡é¥£® à¥è¥­¨ï
ãà ¢­¥­¨ï (3) ¢ ¢¨¤¥ ®¡é¥© áã¬¬ë £¨¯¥à¡®«¨ç¥áª¨å ¨ ªàã£®¢ëå äã­ªæ¨©:

u = a1 ch(t) + a2 cos(t) + a3 sh(t) + a4 sin(t), (5)
­® ª®¬¡¨­ æ¨¨ ¢¨¤  (1) ¥áâ¥áâ¢¥­­ë¬ ®¡à §®¬ ¯®ï¢«ïîâáï ¢  ­ «¨§¨àã-
¥¬ëå ¨¬ ¢ à¨ ­â å ç áâ­ëå à¥è¥­¨©. � á®¢à¥¬¥­­ëå ¦¥ à ¡®â å ç áâ®
¢¬¥áâ® ä®à¬ë (5) ¨á¯®«ì§ã¥âáï ¡®«¥¥  ¤¥ª¢ â­ ï ä®à¬ 

u = b1K11(t) + b2K12(t) + b3K13(t) + b4K14(t), (6)
¯®áª®«ìªã ¨¬¥­­® íâ¨ ��1 ®¡à §ãîâ ®¡é¨© æ¨ª« 4-£® ¯®àï¤ª  ®â­®á¨-
â¥«ì­® ®¯¥à æ¨¨ ¤¨ää¥à¥­æ¨à®¢ ­¨ï, â®£¤  ª ª äã­ªæ¨¨ (5) ®¡à §ãîâ
¤¢   ¢â®­®¬­ëå æ¨ª«  | 2-£® ¯®àï¤ª  (£¨¯¥à¡®«¨ç¥áª¨¥ äã­ªæ¨¨) ¨ 4-£®
¯®àï¤ª  (ªàã£®¢ë¥ äã­ªæ¨¨).

�¨ç­® �.�. �àë«®¢ã ¯à¨­ ¤«¥¦¨â ¨¤¥ï á¯¥æ¨ «ì­®£® ¢ë¤¥«¥­¨ï
äã­ªæ¨© (2), á ¯®¬®éìî ª®â®àëå ®­ áãé¥áâ¢¥­­® ã¯à®áâ¨« ¨ ¯à®ïá­¨«
£à®¬®§¤ª¨¥ ¨­¦¥­¥à­ë¥ à áç¥âë áâ¥à¦­¥¢ëå ª®­áâàãªæ¨©, ¢ ç áâ­®áâ¨,
ª®à ¡¥«ì­®© ®á­ áâª¨. �áå®¤ï á­ ç «  ¨§ ¯à¥¤áâ ¢«¥­¨ï ®¡é¥£® à¥è¥­¨ï
ãà ¢­¥­¨ï (4) ¢ ¢¨¤¥ áã¬¬ë ª®¬¯«¥ªá­ëå íªá¯®­¥­â,

u = a1 exp(λ1x) + a2 exp(λ2x) + a3 exp(λ3x) + a4 exp(λ4x), (7)
£¤¥ λi | ª®à­¨ å à ªâ¥à¨áâ¨ç¥áª®£® ¯®«¨­®¬ , �.�. �àë«®¢ § â¥¬ áâ ¢¨â
¨ à¥è ¥â § ¤ çã ¯®áâà®¥­¨ï ­®¢®£® ¯à¥¤áâ ¢«¥­¨ï

u = b1K21(t) + b2K22(t) + b3K23(t) + b4K24(t), (8)
ª®â®à®¥, ª ª ®­ ®â¬¥ç ¥â ¨ ¯®ª §ë¢ ¥â, ý¢­®á¨â ¢® ¢á¥ ¢ëª« ¤ª¨ ¯à®áâ®âã
¨ á¨¬¬¥âà¨îþ.

�¤¥¨ ­ áâ®ïé¥© à ¡®âë ¡ë«¨ ¢ §­ ç¨â¥«ì­®© ¬¥à¥ ¨­¨æ¨¨à®¢ ­ë áà ¢-
­¨â¥«ì­ë¬  ­ «¨§®¬ áâàãªâãà áâ¥¯¥­­ëå àï¤®¢ äã­ªæ¨© �àë«®¢ , á ®¤-
­®© áâ®à®­ë, £¨¯¥à¡®«¨ç¥áª¨å ¨ âà¨£®­®¬¥âà¨ç¥áª¨å äã­ªæ¨© | á ¤àã£®©.
�¤¥¨ íâ¨ ¯à®áâë ¨ ª ¦¤ë©, ªâ® ¯à®¢¥¤¥â â ª®©  ­ «¨§ á ¬®áâ®ïâ¥«ì­®
ã¡¥¤¨âáï ¢ â®¬, çâ® ¢®§¬®¦­®áâ¨ ¤ «ì­¥©è¥© ý¯à®áâ®âë ¨ á¨¬¬¥âà¨¨þ ­ 
â®¬ ª« áá¨ç¥áª®¬ ­ ¯à ¢«¥­¨¨, ª®â®à®¬ã á«¥¤®¢ « �.�. �àë«®¢ ¢® á«¥¤
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§  �©«¥à®¬, �ã áá®­®¬, �¥«¥¥¬ ¨ ¤à., ¥é¥ ­¥ ¯®«­®áâìî ¨áç¥à¯ ­ë. �®-
­¥ç­®, ®¡é¨¥ à¥è¥­¨ï ãà ¢­¥­¨© (3) ¨ (4) å®à®è® ¨§¢¥áâ­ë ¨ ¯à¨¢®¤ïâáï ¢
à §­®®¡à §­ëå á¯à ¢®ç­¨ª å. �¤­ ª®, ä ªâ ¯à¨­ ¤«¥¦­®áâ¨ íâ¨å à¥è¥-
­¨© ª ¡®«¥¥ ®¡é¥© á¨áâ¥¬¥ ýæ¨ª«¨ç¥áª¨å äã­ªæ¨©þ ­¨£¤¥ ­¥ ®â¬¥ç ¥âáï,
¯®áª®«ìªã â ª¨¥ äã­ªæ¨®­ «ì­ë¥ á¨áâ¥¬ë à ­¥¥ ­¥ ¢ë¤¥«ï«¨áì.

� ª¨¬ ®¡à §®¬, ®¡é ï § ¤ ç  íâ®© à ¡®âë | ®¡®á­®¢ ­¨¥ æ¥«¥á®®¡à §-
­®áâ¨ ¢ë¤¥«¥­¨ï ­®¢®© á¨áâ¥¬ë æ¨ª«¨ç¥áª¨å äã­ªæ¨©.

� ��������� ��������� ��������
� ���������∗

�âà¥«ª®¢ �.�.
�à®á« ¢áª¨© £®áã¤ àáâ¢¥­­ë© ã­¨¢¥àá¨â¥â

150000 �à®á« ¢«ì, �®¢¥âáª ï, 14
�¥«.: (485)2557288, � ªá: (485)2255787, e-mail: strelkov@uniyar.ac.ru

�à¨¢®¤¨âáï ªà âª¨© ®¡§®à ­¥ª®â®àëå à¥§ã«ìâ â®¢  ¢â®à , ®â­®áïé¨åáï
ª à §«¨ç­ë¬  á¯¥ªâ ¬ ¢§ ¨¬®á¢ï§¨ á¯« ©­®¢ ¨ ¢á¯«¥áª®¢. �á­®¢­®¥ ¢­¨-
¬ ­¨¥ ã¤¥«ï¥âáï ®¯â¨¬¨§ æ¨¨ (¢ â®¬ ¨«¨ ¨­®¬ á¬ëá«¥) ¢ë¡®à   ¯¯ à â 
 ¯¯à®ªá¨¬ æ¨¨.

1. �à®¥ªæ¨®­­®-á¥â®ç­ë¥  ¯¯à®ªá¨¬ æ¨¨ ¨ à¥è¥âç âë¥ ãª« ¤ª¨.
� áá¬ âà¨¢ îâáï á¢®©áâ¢  ¯à®¥ªæ¨®­­®-á¥â®ç­ëå ¯®¤¯à®áâà ­áâ¢, ¯®à®¦-
¤ ¥¬ëå á¤¢¨£ ¬¨  à£ã¬¥­â  ®¤­®© ¨«¨ ­¥áª®«ìª¨å ä¨ªá¨à®¢ ­­ëå äã­ª-
æ¨© ¯® ­¥ª®â®à®© à¥è¥âª¥. �â¨ ¯®¤¯à®áâà ­áâ¢  ¨áá«¥¤ãîâáï ª ª á â®çª¨
§à¥­¨ï ¨å  ¯¯à®ªá¨¬ æ¨®­­ëå á¢®©áâ¢, â ª ¨ á ¯®§¨æ¨© ª ç¥áâ¢  ¨ ¯à®á-
â®âë áâàãªâãàë ®¯à¥¤¥«ï¥¬ëå ¨¬¨ ¯à®¥ªæ¨®­­®-á¥â®ç­ëå ¬¥â®¤®¢.

�á­®¢­®© ªàã£ à áá¬®âà¥­­ëå ¢®¯à®á®¢:

a) ­ å®¦¤¥­¨¥ â®ç­ëå §­ ç¥­¨© ¯à®¥ªæ¨®­­®-á¥â®ç­ëå ¯®¯¥à¥ç­¨ª®¢,
®¯¨áë¢ îé¨å ª ç¥áâ¢®  ¯¯à®ªá¨¬ æ¨¨, ¨ ãáâ ­®¢«¥­¨¥ á¢ï§¨ ¢¥«¨ç¨­
íâ¨å ¯®¯¥à¥ç­¨ª®¢ á £¥®¬¥âà¨ç¥áª¨¬¨ å à ªâ¥à¨áâ¨ª ¬¨ ãª« ¤®ª «¥¡¥-
£®¢ëå ¬­®¦¥áâ¢ äã­ªæ¨¨, § ¢¨áïé¥© ®â ¬¥âà¨ª ¯à®áâà ­áâ¢, ¢ ª®â®àëå
¯à®¢®¤¨âáï  ¯¯à®ªá¨¬ æ¨ï (¢ á«ãç ¥ ¯à®áâà ­áâ¢ �®¡®«¥¢  | à¥è¥â-
ç âëå ãª« ¤®ª ®¤¨­ ª®¢ëå è à®¢);

b) ®¯¨á ­¨¥ ®¯â¨¬ «ì­ëå ª®®à¤¨­ â­ëå äã­ªæ¨© ¨ ®¯â¨¬ «ì­ëå á¥â®ª,
­  ª®â®àëå à¥ «¨§ãîâáï ­¨¦­¨¥ £à ­¨  ¯¯à®ªá¨¬ æ¨®­­ëå å à ªâ¥-
à¨áâ¨ª; ¢ ç áâ­®áâ¨, ¢ëïá­¥­¨¥ § ¢¨á¨¬®áâ¨ ¬¥¦¤ã ®¯â¨¬ «ì­ë¬¨ á¥â-
ª ¬¨ ¨ à¥è¥âª ¬¨, ¯®à®¦¤ îé¨¬¨ ¯«®â­¥©è¨¥ ãª« ¤ª¨;

c) ®¯à¥¤¥«¥­¨¥ áà¥¤­¥© à §¬¥à­®áâ¨ ¨ áà ¢­¥­¨¥ ¯à®¥ªæ¨®­­®-á¥â®ç­ëå
¯®¯¥à¥ç­¨ª®¢ á ¯®¯¥à¥ç­¨ª ¬¨ ¯® �®«¬®£®à®¢ã â®© ¦¥ áà¥¤­¥© à §-
¬¥à­®áâ¨;

d)  ¯¯à®ªá¨¬ æ¨ï ¢ ¯à®áâà ­áâ¢ å �®¡®«¥¢ : â®ç­ë¥ §­ ç¥­¨ï ¯®¯¥à¥ç­¨-
ª®¢, ª®­áâàãªâ¨¢­®¥ ¯®áâà®¥­¨¥ ®¯â¨¬ «ì­ëå ª®®à¤¨­ â­ëå äã­ªæ¨©
∗� ¡®â  ¢ë¯®«­¥­  ¯à¨ ä¨­ ­á®¢®© ¯®¤¤¥à¦ª¥ ���� (£à ­â 07{01{00385).
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¨ ®¯â¨¬ «ì­ëå á¥â®ª, ã­¨¢¥àá «ì­®áâì ®¯â¨¬ «ì­ëå á¥â®ª, ªà¨â¥à¨©
 á¨¬¯â®â¨ç¥áª®© ®¯â¨¬ «ì­®áâ¨.

2. �¥à ¢¥­áâ¢  á â®ç­ë¬¨ ª®­áâ ­â ¬¨ ¤«ï á¯« ©­®¢. � áá¬®âà¥­ë
¢®¯à®áë, á¢ï§ ­­ë¥ á ãáâ ­®¢«¥­¨¥¬ èª «ë ­¥à ¢¥­áâ¢ á â®ç­ë¬¨ ª®­-
áâ ­â ¬¨ ¤«ï ¨­â¥à¯®«ïæ¨®­­ëå á¯« ©­®¢ ¯à®¨§¢®«ì­®£® ¯®àï¤ª . �®«ã-
ç¥­ë ¨­â¥£à «ì­ë¥ ¯à¥¤áâ ¢«¥­¨ï ª ª á ¬¨å á¯« ©­®¢, â ª ¨ ¨å ¯®£à¥è-
­®áâ¥©; ­  ®á­®¢ ­¨¨ íâ¨å ¯à¥¤áâ ¢«¥­¨© ¯à¨¢¥¤¥­ë à ¢­®¬¥à­ë¥ ®æ¥­ª¨
¤«ï á«ãç ¥¢, ª®£¤   ¯¯à®ªá¨¬¨àãîâáï äã­ªæ¨¨, ¯à¨­ ¤«¥¦ é¨¥ ª« áá ¬
�®¡®«¥¢  (¨«¨ ¨å ¤¨áªà¥â­ë¬  ­ «®£ ¬). � áâì ¨§ ¯®«ãç¥­­ëå ®æ¥­®ª
®¯¨áë¢ ¥â áã¯¥àáå®¤¨¬®áâì ¯à®¨§¢®¤­ëå ¢ ­¥ª®â®àëå â®çª å. �«ï ãáâ -
­®¢«¥­¨ï â®ç­ëå ®æ¥­®ª ¯à¨¬¥­ï¥âáï ¥¤¨­ë© ¯®¤å®¤, á¢ï§ ­­ë©, ¯® áãâ¨
¤¥« , á ¢ëç¨á«¥­¨¥¬ à §«¨ç­ëå ­®à¬ ­¥ª®â®à®£® ¨­â¥£à «ì­®£® ®¯¥à â®à 
á ¤®¢®«ì­® íª§®â¨ç¥áª¨¬ ï¤à®¬. �à¨¢«¥ª â¥«ì­®áâì â ª®£® ¯®¤å®¤  á®-
áâ®¨â, ¯® ­ è¥¬ã ¬­¥­¨î, ¢ â®¬, çâ® ¯® áãâ¨ ¤¥«  áâ¨à ¥âáï à §«¨ç¨¥
¬¥¦¤ã á¯« ©­ ¬¨ á ªà ¥¢ë¬¨ ãá«®¢¨ï¬¨ à §­ëå â¨¯®¢ ¨ ®â¯ ¤ ¥â ­¥®¡å®-
¤¨¬®áâì (ª ª íâ® ®¡ëç­® ¤¥« ¥âáï) ®â¤¥«ì­® ¨áá«¥¤®¢ âì ª ¦¤ë© ¨§ íâ¨å
â¨¯®¢. �®-¢¨¤¨¬®¬ã, á ¯®¬®éìî ¬¥â®¤®¢, ¯®¤®¡­ëå ®¯¨á ­­®¬ã, ã¤ áâáï
á¯à ¢¨âìáï ¨ á ¤àã£¨¬¨, ¡®«¥¥ á«®¦­ë¬¨ ¯à®¡«¥¬ ¬¨.

3. � §¨áë ¨§ äã­ªæ¨©-¢á¯«¥áª®¢, ¯®à®¦¤ ¥¬ë¥ á¯« ©­ ¬¨. �áá«¥¤®-
¢ ­ë ¢®§¬®¦­®áâ¨ ªà â­®¬ áèâ ¡­®£®  ­ «¨§  (ï¢«ïîé¥£®áï ®¤­¨¬ ¨§
®á­®¢­ëå  ¯¯ à â®¢ ¯®áâà®¥­¨ï ¡ §¨á®¢ ¨§ äã­ªæ¨©-¢á¯«¥áª®¢) ¤«ï ¯à®-
¨§¢®«ì­®© ¬ áèâ ¡¨àãîé¥© äã­ªæ¨¨ (¢ ç áâ­®áâ¨, ¤«ï �-á¯« ©­®¢). �á-
­®¢­ë¥ ¨§ à¥§ã«ìâ â®¢ íâ®© £àã¯¯ë:

{ ®¡é ï â¥®à¥¬ , ®¯¨áë¢ îé ï ­¥®¡å®¤¨¬ë¥ ¨ ¤®áâ â®ç­ë¥ ãá«®¢¨ï
¤«ï ®áãé¥áâ¢«¥­¨ï ªà â­®¬ áèâ ¡­®£®  ­ «¨§  ¢ á«ãç ¥ ¯à®¨§¢®«ì-
­®© ¬ áèâ ¡¨àãîé¥© äã­ªæ¨¨;

{ ¯¥à¥ä®à¬ã«¨à®¢ª  íâ®© â¥®à¥¬ë ¤«ï ¯à®áâà ­áâ¢ �®¡®«¥¢  ¢ á«ãç ¥,
ª®£¤  ¬ áèâ ¡¨àãîé ï äã­ªæ¨ï ï¢«ï¥âáï �-á¯« ©­®¬;

{ ¯®«­®¥ ®¯¨á ­¨¥ á¥¬¥©áâ¢  ¡ §¨á®¢ ¨§ äã­ªæ¨©-¢á¯«¥áª®¢, ¯®à®¦¤ -
¥¬ëå íâ®© ¬ áèâ ¡¨àãîé¥© äã­ªæ¨¥©;

{ ª®­áâàãªâ¨¢­®¥ ¯®áâà®¥­¨¥ ¡¥§ãá«®¢­ëå ¡ §¨á®¢ ¨§ äã­ªæ¨©-¢á¯«¥á-
ª®¢ á ¬¨­¨¬ «ì­®© ¬¥à®© ­®á¨â¥«¥©.

4. �®áâà®¥­¨¥ ®¯â¨¬ «ì­ëå ªã¡ âãà á ¯®¬®éìî ¢á¯«¥áª®¢. � áá¬ â-
à¨¢ îâáï ­¥ª®â®àë¥ ¯®¤å®¤ë ª ¯®áâà®¥­¨î ªã¡ âãà­ëå ä®à¬ã«, ®á­®¢ ­-
­ë¥ ­   ¯¯à®ªá¨¬ æ¨¨ á ¯®¬®éìî à¥è¥âç âëå á¤¢¨£®¢  à£ã¬¥­â  ä¨ª-
á¨à®¢ ­­®© äã­ªæ¨¨. �®áâà®¥­¨¥ ­  íâ®¬ ¯ãâ¨ ®¯â¨¬ «ì­ëå ªã¡ âãà
á¢®¤¨âáï ª ­ å®¦¤¥­¨î å à ªâ¥à¨áâ¨ª ­ ¨«ãçè¨å ¯à®¥ªæ¨®­­®-á¥â®ç­ëå
 ¯¯à®ªá¨¬ æ¨©, ¨áá«¥¤®¢ ¢è¨åáï  ¢â®à®¬ à ­¥¥. � ç áâ­®áâ¨, ¢ ­¥ª®-
â®àëå á«ãç ïå ®¯â¨¬ «ì­ë© ­ ¡®à ã§«®¢ ªã¡ âãà­®© ä®à¬ã«ë ®¡à §ã¥â
à¥è¥âªã, ¤¢®©áâ¢¥­­ ï ª ª®â®à®© ¯®à®¦¤ ¥â ¯«®â­¥©èãî ã¯ ª®¢ªã «¥¡¥-
£®¢ëå ¬­®¦¥áâ¢ ­¥ª®â®à®© äã­ªæ¨¨, § ¢¨áïé¥© ®â ¬¥âà¨ª ¨á¯®«ì§ã¥¬ëå
¯à®áâà ­áâ¢.
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� ����������� ������������ ����������
� ������ ������� �����������∗

�¥«ïª®¢áª¨© �.�.
� â¥¬ â¨ç¥áª¨© ¨­áâ¨âãâ ¨¬. �.�. �â¥ª«®¢  ���

� ª ¯®ª § « �.�. �«®¤®¢áª¨© (1929), ¬­®£®ç«¥­ë �¥à­èâ¥©­  Bn(f, x)
¢ â®çª å à §àë¢  ¯¥à¢®£® à®¤  äã­ªæ¨¨ f áå®¤ïâáï ª ¯®«ãáã¬¬¥ ¯à¥¤¥«®¢
á¯à ¢  ¨ á«¥¢ .

�®¤®¡­ë¬ ®¡à §®¬ ¬®¦­® ãá¨«¨âì ¨ à¥§ã«ìâ â �.�. �®à®­®¢áª®©
(1932).

�¥®à¥¬  �ãáâì äã­ªæ¨ï f(x) ¨¬¥¥â ¢ â®çª¥ x0 ∈ (0, 1) ®¤­®áâ®à®­-
­¨¥ ¯à®¨§¢®¤­ë¥ ¢ á¬ëá«¥ �¥ ­® ¢â®à®£® ¯®àï¤ª . �®£¤  ¤«ï ¯à¨¡«¨¦¥­¨©
f ¢ â®çª¥ x0 ¬­®£®ç«¥­ ¬¨ �¥à­èâ¥©­  á¯à ¢¥¤«¨¢  ®æ¥­ª 

f(x0)−Bn(f, x0) = −x0(1− x0)
4n

(
f ′′(x0 +0)+f ′′(x0−0)

)
+o

(
1
n

)
, n →∞.

�¬¥áâ¥ á â¥¬, ¥á«¨ äã­ªæ¨ï f(x) ¨¬¥¥â ¢ â®çª¥ x0 ¯¥à¢ãî ¯à®¨§¢®¤­ãî,
â®

f(x0)−Bn(f, x0) = o

(
1√
n

)
, n →∞.

�® ¢ íâ®¬ ãâ¢¥à¦¤¥­¨¨ áãé¥áâ¢®¢ ­¨¥ f ′(x0) ­¥«ì§ï § ¬¥­¨âì ­  áãé¥áâ-
¢®¢ ­¨¥ ®¤­®áâ®à®­­¨å ¯à®¨§¢®¤­ëå ¯¥à¢®£® ¯®àï¤ª .

� áá¬®âà¥­ë â ª¦¥ ¢®¯à®áë ® ¯à¨¡«¨¦¥­¨¨ ¬­®£®ç«¥­ ¬¨ �¥à­èâ¥©-
­  ¢ â®çª å à §àë¢  ¯¥à¢®£® à®¤  áâ àè¨å ¯à®¨§¢®¤­ëå.

�������������� ��������� � �����������
����������� ������������ �������

�à¥­®£¨­ �.�.
�®áª®¢áª¨© £®áã¤ páâ¢¥­­ë© â¥å­®«®£¨ç¥áª¨© ã­¨¢¥pá¨â¥â |

�®áª®¢áª¨© ¨­áâ¨âãâ áâ «¨ ¨ á¯« ¢®¢
�®áá¨ï,119094, �®áª¢ , �¥­¨­áª¨© ¯p®á¯¥ªâ 4, ���¨�, ª ä¥¤p 

¬ â¥¬ â¨ª¨
e-mail: vtrenogin@mail.ru

�®¢à¥¬¥­­ë©  ­ «¨â¨ç¥áª¨© ¬¥â®¤ â¥®à¨¨ ¡¨äãàª æ¨© ¢ ¡ ­ å®¢ëå
¯à®áâà ­áâ¢ å ¯à¥¤«®¦¥­ ¨ ­ §¢ ­ ­ ¬¨ (£« ¢ë VII{IX ª­¨£¨ [1], [2]) ¬¥-
â®¤®¬ �ï¯ã­®¢ {�¬¨¤â  ¢ ç¥áâì íâ¨å ¢ë¤ îé¨åáï ãç¥­ëå, § «®¦¨¢è¨å

∗� ¡®â  ¢ë¯®«­¥­  ¯à¨ ä¨­ ­á®¢®© ¯®¤¤¥à¦ª¥ �®áá¨©áª®£® ä®­¤  äã­¤ ¬¥­â «ì-
­ëå ¨áá«¥¤®¢ ­¨© (¯à®¥ªâ 08{01{00598).
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®á­®¢ë â¥®à¨¨ ¡¨äãàª æ¨© à¥è¥­¨© ­¥«¨­¥©­ëå ¨­â¥£à «ì­ëå ãà ¢­¥­¨©.
�¥¤ãªæ¨ï § ¤ ç¨ ª ¡¨äãàª æ¨®­­®¬ã ãà ¢­¥­¨î ç áâ® ¯®§¢®«ï¥â ¯à®¢¥áâ¨
¥¥ § ª®­ç¥­­®¥ ¨áá«¥¤®¢ ­¨¥, ¨á¯®«ì§ãîé¥¥  «£¥¡à ¨ç¥áª¨¥, â®¯®«®£¨ç¥á-
ª¨¥, ¢ à¨ æ¨®­­ë¥, £àã¯¯®¢ë¥ ¨ ç¨á«¥­­ë¥ ¬¥â®¤ë ([3]). � ¯à ªâ¨ç¥áª¨å
§ ¤ ç å ¢á¥ ç é¥ ¨ ç é¥ ¢áâà¥ç îâáï á¨âã æ¨¨, ª®£¤  ¨å «¨­¥©­ ï ç áâì ­¥
ï¢«ï¥âáï ­¨ äà¥¤£®«ì¬®¢ë¬ ­¨ ­¥â¥à®¢ë¬ ®¯¥à â®à®¬. �à®¬¥ â®£®, ¯à¨
¢ëá®ª¨å ¢ëà®¦¤¥­¨ïå ç¥à¥§ â®çªã ¡¨äãàª æ¨¨ ¬®¦¥â ¯à®å®¤¨âì ¬­®£®
¢¥â¢¥© à¥è¥­¨© ¨ ¤ ¦¥ ¯®¢¥àå­®áâ¥©, á®áâ ¢«¥­­ëå ¨§ à¥è¥­¨©. � ¤ ­­®©
¯ã¡«¨ª æ¨¨ ¬ë ¯à®¤®«¦ ¥¬ ®¡áã¦¤¥­¨¥ íâ®£® ªàã£  ¢®¯à®á®¢ (á¬.[5]{[10]).

�ãáâì X, Y ¢¥é¥áâ¢¥­­ë¥ ¡ ­ å®¢ë ¯à®áâà ­áâ¢ ,   F (x) | ­¥«¨-
­¥©­ë© ®¯¥à â®à, ®â®¡à ¦ îé¨© ®ªà¥áâ­®áâì S ­ã«ï ¯à®áâà ­áâ¢  X ¢
®ªà¥áâ­®áâì ­ã«ï ¯à®áâà ­áâ¢  Y ¯à¨ç¥¬ F (0) = 0. �¨¦¥ à áá¬ âà¨¢ -
îâáï á¨âã æ¨¨, ª®£¤  ãà ¢­¥­¨¥ F (x) = 0 ¨¬¥¥â ¢¡«¨§¨ â®çª¨ x = 0 ­¥-
áª®«ìª® á¥¬¥©áâ¢ £« ¤ª¨å ®¤­®¯ à ¬¥âà¨ç¥áª¨å á¥¬¥©áâ¢ ¬ «ëå à¥è¥­¨©,
«®ª «ì­® ¯®à®¦¤ îé¨å ªà¨¢ë¥. � è ¯®¤å®¤ á®áâ®¨â ¢ ª®­áâàã¨à®¢ ­¨¨ ¨
¯®á«¥¤ãîé¥¬ ¨áá«¥¤®¢ ­¨¨ à §«¨ç­ëå ¢ à¨ ­â®¢ ¡¨äãàª æ¨®­­ëå ãà ¢-
­¥­¨© (ãà ¢­¥­¨© à §¢¥â¢«¥­¨ï).

�á«¨ ®¯¥à â®à F ­¥¯à¥àë¢­® ¤¨ää¥à¥­æ¨àã¥¬ ¢ ®ªà¥áâ­®áâ¨ â®çª¨
x = 0, â® ãà ¢­¥­¨¥ ¬®¦­® § ¯¨á âì ¢ ¢¨¤¥

Bx = R(x), (1)

£¤¥ B = −F ′(0) ∈ L(X,Y ),   R(x) =
1∫
0

(F ′(θx)−F ′(0))dθx | ­¥«¨­¥©­ë© ­¥-
¯à¥àë¢­® ¤¨ää¥à¥­æ¨àã¥¬ë© ¢ ®ªà¥áâ­®áâ¨ x = 0 â®çª¨ ®¯¥à â®à. �¯à®-
ç¥¬, ¤ «¥¥ ãà ¢­¥­¨¥ (1) ¡ã¤¥¬ à áá¬ âà¨¢ âì ­¥§ ¢¨á¨¬® ®â ¨áå®¤­®£®
ãà ¢­¥­¨ï. � «¥¥ N = N(B) | ¯®¤¯à®áâà ­áâ¢® ­ã«¥© (ï¤à®) ®¯¥à â®à 
B,   W = R(B) | «¨­¥©­®¥ ¬­®£®®¡à §¨¥ ¥£® §­ ç¥­¨©. �â­®á¨â¥«ì­®
®¯¥à â®à  B á¤¥« ¥¬ á«¥¤ãîé¨¥ ¯à¥¤¯®«®¦¥­¨ï.

I. �ãé¥áâ¢ã¥â ¯à®¥ªâ®à P ∈ L(X) ­¥ à ¢­ë© 0 ¨«¨ â®¦¤¥áâ¢¥­­®¬ã
®¯¥à â®àã I ¨ â ª®©, çâ® PX = N . �®«®¦¨¬ U = (I − P )X. �ãáâì
¨¬¥¥â ¬¥áâ® ¯àï¬®¥ à §«®¦¥­¨¥ X = N

⊕
U is valid.

II. �ãé¥áâ¢ã¥â ¯à®¥ªâ®à Q ∈ L(Y ) ­¥ à ¢­ë© ­ã«¥¢®¬ã ¨«¨ â®¦¤¥áâ¢¥­-
­®¬ã ®¯¥à â®àã. �®«®¦¨¬ QY = Z ¨ (I−Q)Y = W = R(B). �ãáâì W
¨ Z ï¢«ïîâáï (§ ¬ª­ãâë¬¨) ¯®¤¯à®áâà ­áâ¢ ¬¨ ¢ Y ¨ á¯à ¢¥¤«¨¢®
¯àï¬®¥ à §«®¦¥­¨¥ Y = Z

⊕
W .

� ¬¥â¨¬, çâ® ª®­¥ç­®¬¥à­®áâì N ¨«¨ Z ­ ¬¨ ­¥ ¯à¥¤¯®« £ ¥âáï.
�á«®¢¨ï I ¨ II ®§­ ç îâ â®¯®«®£¨ç¥áªãî ¤®¯®«­ï¥¬®áâì ¯®¤¯à®áâ-
à ­áâ¢ N ¨ W ¢ ¯à®áâà ­áâ¢ å X ¨ Y á®®â¢¥âáâ¢¥­­®.
�â­®á¨â¥«ì­® ®¯¥à â®à  R ¡ã¤¥¬ ¯à¥¤¯®« £ âì, çâ® ¤«ï ­¥£® ¢ë¯®«-
­ï¥âáï ®¤­® ¨§ á«¥¤ãîé¨å ãá«®¢¨©.

III. III.�ãé¥áâ¢ã¥â äã­ªæ¨ï c(r), c : R+ → R+, c(r) → 0 ¯à¨ r → 0 ¨ â ª ï,
çâ® ¤«ï ¢á¥å x1, x2 ∈ S ¢ë¯®«­ï¥âáï ­¥à ¢¥­áâ¢® ‖R(x1) − R(x2)‖ 6
6 c(max(‖x1‖, ‖x2‖)‖x1 − x2‖.

IV. �¯¥à â®à R ∈ Cn(S) (â® ¥áâì n à § ­¥¯à¥àë¢­® ¤¨ää¥à¥­æ¨àã¥¬ ¢
á¬ëá«¥ �à¥è¥ ­  S) ¯à¨ç¥¬ R(0) = 0, R′(0) = 0.

V. �¯¥à â®à R(x) ï¢«ï¥âáï  ­ «¨â¨ç¥áª¨¬ ®¯¥à â®à®¬ ¢ â®çª¥ x = 0
¯à¨ç¥¬ R(0) = 0, R′(0) = 0 (á¬. [2]).
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� ª ¯®ª § ­® ¢ [8] § ¤ ç  ®âëáª ­¨ï ¬ «ëå à¥è¥­¨© ãà ¢­¥­¨ï (1) ¬®-
¦¥â ¡ëâì à¥¤ãæ¨à®¢ ­  ª  ­ «®£¨ç­®© § ¤ ç¥ ¤«ï ãà ¢­¥­¨ï à §¢¥â¢«¥­¨ï
| ¡¨äãàª æ¨®­­®£® ãà ¢­¥­¨ï (��).

�ª §ë¢ ¥âáï ¢® ¬­®£¨å á«ãç ïå �� ¬®¦¥â ¡ëâì à áé¥¯«¥­® ­  ç áâ­ë¥
��. �à¨¢¥¤¥¬ á­ ç «  ­¥áª®«ìª® ¢á¯®¬®£ â¥«ì­ëå ä ªâ®¢.

�¥¬¬  1. �ãáâì ¢ë¯®«­¥­ë ãá«®¢¨ï I, II, III. �á«¨ áãé¥áâ¢ã¥â
¢¥ªâ®à ϕ∗ 6≡ 0 â ª®©, çâ® ãà ¢­¥­¨¥ (2) ¨¬¥¥â ®¤­®¯ à ¬¥âà¨ç¥áª®¥ á¥-
¬¥©áâ¢® à¥è¥­¨© á ¬ «ë¬ ¯ à ¬¥âà®¬ s ¢¨¤ 

x = sϕ∗ + sz(s), z(s) → 0, s → 0, (2)
â® ϕ∗ ∈ N .

�¨ªá¨àã¥¬ äã­ªæ¨®­ « γ∗ ∈ X∗ â ª®©, çâ® 〈ϕ∗, γ∗〉 = 1. �¢¥¤¥¬ ®¯¥-
à â®à P∗ ∈ L(X), ®¯à¥¤¥«¥­­ë© ¯à¨ ¢á¥å x ∈ X ä®à¬ã«®© P∗x = Px −
− 〈Px, γ∗〉ϕ∗

�¥¬¬  2. �¯¥à â®à P∗ ï¢«ï¥âáï ¯à®¥ªâ®à®¬ ¢ X. �à®¬¥ â®£®
P∗ϕ∗ = 0 ¨ P∗U = 0. �á«¨ ϕ 6≡ kϕ∗ ¯à¨ ¢á¥å k ∈ R â® P∗ϕ 6≡ 0.

�¢¥¤¥¬ ®¤­®¬¥à­®¥ ¯®¤¯à®áâà ­áâ¢® X∗ = sp{ϕ∗} á ¡ §¨á­ë¬ ¢¥ªâ®-
à®¬ ϕ∗ ¨ ¯®¤¯à®áâà ­áâ¢® V = P∗N . �¬¥¥â ¬¥áâ® ¯àï¬®¥ à §«®¦¥­¨¥
X = X∗+̌V +̌U . �á¯®«ì§ãï íâ® ¯à¥¤áâ ¢«¥­¨¥ X ¡ã¤¥¬ ¨áª âì à¥è¥­¨ï
ãà ¢­¥­¨ï (1) ¢ ä®à¬¥ x = s(ϕ∗ + v + u), £¤¥ v = v(s) ∈ V , u = u(s) ∈ U ,
v = v(s) → 0, u = u(s) → 0 by s → 0. �«ï ­ å®¦¤¥­¨ï u = u(s), v = v(s)
¨¬¥¥¬ á«¥¤ãîéãî á¨áâ¥¬ã ãà ¢­¥­¨©

BUu = s−1(I −Q)R(s(ϕ∗ + v + u)), (3)
0 = QR(s(ϕ∗ + v + u)). (4)

�¥à¥§ BU ®¡®§­ ç¥­® áã¦¥­¨¥ ®¯¥à â®à  ­  ¯®¤¯à®áâà ­áâ¢® U . �à¨
íâ®¬ B−1

U ∈ L(U,W ). �ãáâì ¢ë¯®«­¥­ë ãá«®¢¨ï I{III. �¡®§­ ç¨¬ ç¥à¥§
Φ(s, v, u) ¯à ¢ãî ç áâì ãà ¢­¥­¨ï (3). �à¨ s = 0 ¬ë ¨¬¥¥¬ Φ(0, u, v) =
= 0. �®«¥¥ â®£®, ®¯¥à â®à Φ ¨ ¥£® ç áâ­ ï ¯à®¨§¢®¤­ ï ¯® x ­¥¯à¥àë¢­ë
®â­®á¨â¥«ì­® s, u, v. �® â®£¤  ¯® â¥®à¥¬¥ ® ­¥ï¢­®¬ ®¯¥à â®à­®¥ ãà ¢­¥-
­¨¥ (3) ¨¬¥¥â ¢¡«¨§¨ â®çª¨ (0, 0) ¥¤¨­áâ¢¥­­®¥ ¬ «®¥ à¥è¥­¨¥ u = u(s, v).
�®¤áâ ¢«ïï ¥£® ¢ ãà ¢­¥­¨¥ (4) ¬ë ¯®«ãç ¥¬ á«¥¤ãîé¥¥ �� ¤«ï ­ å®¦¤¥-
­¨ï ¢á¥¢®§¬®¦­ëå ¬ «ëå §­ ç¥­¨© v: QR(s(ϕ∗ + v + u(s, v)) = 0. � ¦¤®¥
¥£® ¬ «®¥ à¥è¥­¨¥ v = v(s) ¢®á¯à®¨§¢®¤¨â ­¥¯à¥àë¢­ãî ¢¥â¢ì à¥è¥­¨©
¨áå®¤­®£® ãà ¢­¥­¨ï á ª á â¥«ì­ë¬ ¢¥ªâ®à®¬ ϕ∗ ¯® ä®à¬ã«¥

x = s(ϕ∗ + v(s) + u(s, v(s)). (5)
�®íâ®¬ã ¯®«ãç¥­­®¥ �� ¬ë ¡ã¤¥¬ ­ §ë¢ âì �� ¢ ­ ¯à ¢«¥­¨¨ ¢¥ªâ®à 
ϕ∗.

� ¬¥â¨¬, çâ® ¤«ï ª ¦¤®£® â ª®£® ¤®¯ãáâ¨¬®£® ª á â¥«ì­®£® ¢¥ªâ®à 
¬ë ¨¬¥¥¬ á®®â¢¥âáâ¢ãîé¥¥ ¥¬ã ��.

�¥¬¬  3. �á«¨ ãà ¢­¥­¨¥ (1) ¨¬¥¥â à¥è¥­¨¥, ¯à¥¤áâ ¢¨¬®¥ ¢
ä®à¬¥ (2) â® ¢ë¯®«­ï¥âáï á«¥¤ãîé¥¥ à ¢¥­áâ¢® QRlϕ

l
∗ = 0.

�ã¤¥¬ ­ §ë¢ âì ¯®á«¥¤­¥¥ ãà ¢­¥­¨¥ ®¯à¥¤¥«ïîé¨¬ ãà ¢­¥­¨¥¬,  
ª ¦¤®¥ ¥£® ­¥âà¨¢¨ «ì­®¥ à¥è¥­¨¥ | ¤®¯ãáâ¨¬ë¬ ª á â¥«ì­ë¬ ¢¥ªâ®-
à®¬. �®«ìª® ¤«ï ¤®¯ãáâ¨¬ëå ª á â¥«ì­ëå ¢¥ªâ®à®¢ ¢®§¬®¦­ë à¥è¥­¨ï
¢¨¤  (2). �  íâ®¬ ¯ãâ¨ ¯®«ãç¥­ àï¤ â¥®à¥¬ áãé¥áâ¢®¢ ­¨ï ¨ ­¥áãé¥áâ¢®¢ -
­¨ï à¥è¥­¨© ¤ ­­®£® ¢¨¤ . �à¥¤áâ ¢«ï¥â §­ ç¨â¥«ì­ë© ¨­â¥à¥á à áá¬®â-
à¥­¨¥ ¡®«¥¥ ®¡é¥£® ¢ à¨ ­â , ª®£¤  ®â â®çª¨ ¡¨äãàª æ¨¨ ®â¢¥â¢«ï¥âáï
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¯®¢¥àå­®áâì à¥è¥­¨©, ¯à¥¤áâ ¢¨¬ ï ¢ ¯ à ¬¥âà¨ç¥áª®¬ ¢¨¤¥ ä®à¬ã«®©
x =

m∑
k=1

sk(ϕk + o(|s|)), s → 0.
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CHARACTERISTICS OF A PULSATILE VELOCITY PROFILE
IN A REACTING PRESSURE AND TEMPERATURE

DEPENDENT VISCOUS FLOW WITH HEAT TRANSFER

Adesanya S.O.
Redeemer's University, Mowe

Nigeria
e-mail: adesanyaolumide@yahoo.com

When air or oxygen is introduced into a channel containing hydrocarbon,
oxidation or combustion is induced. We have studied the 
ow of a reacting
viscous 
uid with viscosity depending on both pressure and temperature, the

uid is acted upon by a pump which is applied in the x-direction. Based on
some simplifying assumptions, the three dimensional Navier-Stokes equations
are reduced to one-dimensional equation. The pulsatile pressure gradient in
the 
ow direction is obtained by perturbation technique. We have shown that
the 
ow has a multiple solution.

BOUNDARY VALUE PROBLEMS AND ESTIMATIONS
OF THE NORMS OF ONE CLASS OPERATORS

OF INTERMEDIATE DERIVATIVES

Aliyev A.R.
Institute of Mathematics and Mechanics of NAS of Azerbaijan

Baku, Azerbaijan
e-mail: alievaraz@yahoo.com

In the paper su�cient conditions of solvability are shown for the following
boundary-value problem for one class operator-di�erential equations of the odd
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order with discontinuous coe�cient:

−u(4k+1)(t) + ρ(t)A4k+1u(t) +
4k+1∑

j=1

Aj(t)u(4k+1−j)(t) = f(t),

t ∈ R+ = [0;+∞) , (1)

u(j)(0) = 0 , j = 0, 2k − 1, (2)
where f(t) ∈ L2(R+; H), u(t) ∈ W 4k+1

2 (R+; H), A is a self-adjoint positively-
de�ned operator in separable Hilbert space H, Aj(t), j = 1, 4k + 1, are linear,
generally speaking, unbounded operators, de�ned for almost all t ∈ R+, and
ρ(t) = α, if 0 6 t 6 T and ρ(t) = β, if T < t < +∞, moreover α, β are positive,
generally speaking, not equal each other numbers, the derivative u(i) ≡ diu

dti is
understood in sense of generalized functions theory.

It takes place the following
Theorem. Let the operators Aj(t)A−j, j = 1, 4k + 1, be bounded in H,

moreover the inequality
4k∑

j=1

((
4k + 1− j

4k + 1

)4k+1−j
8k+2

(
j

4k + 1

) j
8k+2

mj [max(α;β)]
j

8k+2 [min(α; β)]−
8k+2−j
8k+2 ×

× sup
t
‖A4k+1−j(t)A−4k−1+j‖H→H

)
+

+[min(α; β)]−1 sup
t
‖A4k+1(t)A−4k−1‖H→H < 1 (3)

is true, where mj = 2
j

4k+1 (k−1)(2k−1), if j = 1, 2k and
mj = 2

4k+1−j
8k+2 ((4k+1)j−2k(2k+1)), if j = 2k + 1, 4k.

Then the boundary-value problem (1), (2) for any f(t) ∈ L2(R+;H) has
unique solution from the space W 4k+1

2 (R+; H).
We note that the numbers for sup

t

∥∥Aj(t)A−j
∥∥

H→H
, j = 1, 4k + 1, taking

part in algebraic inequality (3), are the estimations of the norms of operators

A4k+1−j dj

dtj
: Ẇ 4k+1

2 (R+; H; {j}) → L2 (R+; H) , j = 0, 4k,

through ‖M0u‖L2(R+;H), where M0 is the operator, acting from the space
Ẇ 4k+1

2 (R+; H; {j}) into L2 (R+; H) by the following way:
M0u (t) ≡ −u(4k+1) (t) + ρ (t) A4k+1u (t) , u(t) ∈ Ẇ 4k+1

2 (R+; H; {j}) ,

and
Ẇ 4k+1

2 (R+; H; {j}) =

=
{

u (t) | u (t) ∈ W 4k+1
2 (R+;H) , u(j) (0) = 0, j = 0, 2k − 1

}
.
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PSEUDODIFFERENTIAL OPERATORS AND ADIABATIC
APPROXIMATION IN QUANTUM AND WAVE MECHANICS

Dobrokhotov S.Yu.
Institute for problems in mechanics of Russian Academy of sciences, Faculty

of nanotechnology and informatics of Moscow institute of physics and
technology

e-mail: dobr@ipmnet.ru
We study linear problems of mathematical physics in which the adiabatic

approximation is used in the wide sense. Using the idea that all these prob-
lems can be treated as problems with operator-valued symbol, we propose a
general regular scheme of adiabatic approximation based on operator methods.
This scheme is a generalization of the Born{Oppenheimer and Maslov meth-
ods, the Peierls substitution, etc. The proposed approach allows one to obtain
ýe�ectiveþ reduced equations for a wide class of states inside terms (i.e., inside
modes, subzones of dimensional quantization, etc.) with the possible degenera-
tion taken into account. Next, applying the asymptotic methods in particular,
the semiclassical approximation method, to the reduced equation, one can clas-
sify the states corresponding to a distinguished term (e�ective Hamiltonian).
We show that the adiabatic e�ective

Hamiltonian and the semiclassical Hamiltonian can be di�erent, which re-
sults in the appearance of ýnonstandard Maslov characteristicsþ while one
passes to classical mechanics. This approach is used to construct solutions
of several problems in wave and quantum mechanics, in particular, problems
in molecular physics, solid-state physics, nanophysics, hydrodynamics etc.
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CHUA'S SINGULARITIES: THE SOURCE FOR GENERATION
OF CHUA'S CHAOS∗

Galajda P., �Sp�any V.
Department of Electronics and Multimedia Communications, Faculty of
Electrical Engineering and Informatics, Technical University of Ko�sice

Park Komensk�eho 13, 041 20 Ko�sice, Slovak Republic
Phone: +421 556024169, e-mail: Pavol.Galajda@tuke.sk

Abstract

During the past, there has been tremendous interest worldwide in the possibility
of exploiting chaos in wideband communication systems. Several di�erent chaotic
modulation techniques have been proposed up to date. The goal of this contribution is
to show that the investigation of so called Chua's chaos is timely from both theoretical
and practical viewpoints. Even though a lot of algorithms for the chaos generation
are related to Chua's circuit it is obvious that Chua's singularities are su�cient for
generation of Chua's chaos. An advantage of Chua's singularities is in that Chua's
chaos is not bound to the circuit morphology. Since the triple of Chua's singularities
is not limited by the order of the system of di�erential equations, the research of
Chua's chaos in these cases could be extremely interesting. Finally chaotic systems
used to create chaotic spreading sequences for use with standard spread-spectrum
modulation are introduced.

I. Introduction
Mobile telecommunication systems, wireless local area networks and un-

licensed radio applications facilitate the availability of voice and data trans-
mission services. With the emergence of home entertainment, automation,
and information devices that are capable of being interconnected in home net-
works, there is increasing interest in the use of wireless transmissions in home
networking. Conventional narrowband communication systems have serious
disadvantages in these applications. Namely, narrowband signals are sensitive
to selective fading caused by multipath propagation and the high-transmitted
power spectral density causes high levels of interference with other users. Dis-
advantages of narrowband systems mentioned above could be avoided by apply-
ing spread spectrum (SS) techniques, in which the spectrum of the information
signal is spread over a wide bandwidth for transmission.

An alternative approach to making a transmission wideband is to represent
the transmitted signals by inherently nonperiodic chaotic signals. Because

∗This work was supported by the Ministry of Education of Slovak Republic under the
project COST297 ýHigh Altitude Platforms for Communications and Other Servicesþ and
VEGA 1/4088/07 ýRekon�gurovatel'n�e platformy pre �sirokop�asmov�e bezdrôtov�e telekomu-
nika�cn�e sieteþ.
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chaos provides a pseudo-noise characteristic to its output patterns and can
be reproduced with special synchronization, it has applicability as a spreading
signal in spread spectrum communications. Chaos can be used in multiple ways
in both analog and digital communications.

Chaos masking and chaos modulation can be used in the analog commu-
nications realm to provide signal spreading and low probability of detection.
Chaos shift keying (CSK) can be used to modulate digital information streams.
Lastly, chaos can be used to create spreading sequences, which can then be
fed into standard digital modulation keying systems, such as BPSK. In fact,
chaotic spreading sequences can provide improvements in the auto-correlation
and cross-correlation properties over m-sequences and Gold sequences while at
the same time providing capacity for more users [4] and [5].

Chaotic signals are characterized by a wideband power spectrum, while in
the time domain they appear ýrandomþ.

Additionally chaotic systems are characterized by ýsensitive dependence on
initial conditionsþ; a small perturbation eventually causes a large change in
the state of the system. Equivalently, chaotic signals decorrelate rapidly with
themselves. The autocorrelation function of a chaotic signal has a large peak
at zero and decays rapidly. Thus, while chaotic systems share many of the
properties of stochastic processes, they also possess a deterministic structure.

The goal of this contribution is to show that the investigation of Chua's
chaos is still timely from both theoretical and practical viewpoints.

Even though a lot of algorithms for the chaos generation are related to
Chua's circuit it is obvious that Chua's singularities are su�cient for generation
of Chua's chaos. The triplet of singularities is such that two of them are saddle
points at dt < 0 and one is a saddle at dt > 0. It is characteristic of Chua's
singularities that each of them corresponds to one real eigenvalue.

Since the attribute of single real eigenvalue can be preserved also with
systems of higher odd order a new horizon is opening up for further research
of Chua's chaos.

II. Chua's Chaos and Chua's Singularities
The main reason for using chaotic signals for secure communications is be-

cause they are asymptotically stable, (i.e. trajectories starting arbitrarily close
to each other diverge exponentially with time, and quickly become uncorre-
lated). It is possible to construct a set of chaotic dynamical systems such that
their common signals are synchronized.

In this paper Chua's circuit [9] are considered. It is the simple and robust
circuit, which exhibits the complex dynamics of bifurcation and chaos. The
state equations for this circuit are given by:

C1
du1

dt
= G(u2 − u1) −g(u1) −I ≡ Q1

C2
du2

dt
= G(u1 − u2) +i ≡ Q2

L
di
dt

= −u2 −ρi ≡ Q3

(1)

where u1, u2, i and g(u1) are variables of the Chua's circuit detailed described
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in [9]. The parameter values are taken form reference [8]. Fig. 1 shows the
trajectories around two attractors over a period of time. The chaos arises
from the fact that the trajectories in the nearby localities of the attractors are
unstable and unpredictable without knowing the initial conditions.

Fig.5: Typical trajectories for a double scroll attractor

In the work [8], a deep intuition of its authors gave rise to the choice of
singularities corresponding to Chua's circuit. Therefore it is probably the only
one exhibiting three saddle points named in the paper Chua's singularities. One
of the singularities is a saddle at dt > 0, whereas another two are saddles at dt <
< 0. The term Chua's Chaos denotes chaos connected to Chua's singularities.
These singularities are the source of special surfaces.

The �rst surface which separate two attractors speci�cally limit cycle CS

and chaotic attractor CCH are named boundary surface (BS) [11]. The next
surface to which all other surfaces are bound we named the Double-Arm Stable
Manifold (DASM). The presence of DASM in the state space is a su�cient
condition for generation of Chua's chaos, or corresponding periodic windows.

Since Chua's singularities are not limited by circuit morphology or the order
of state equations, the research on Chua's chaos seems to be still very promising.

In the close vicinity of the origin the stable manifold (SM) is identical with
the element EO de�ned by plane:

α11∆u1 + α12∆u2 + α13∆i = 0 (2)
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where α1k are the eigenvector of the Chua's singularities. The plane (11)
will be denoted with the symbol EO, EP−, EP+, according to which of the
equilibrium points O, P−, P+ it belongs to. When eigenvalue λ1 > 0 of the
Chua's singularities we will speak about repulsive element and with λ1 < 0 we
will use the term attractive element.

However, the name manifold suggests that it is a folded surface. Since
the result of integration of state equations is a particular solution (PS) cor-
responding to given initial conditions (ICs), by the calculation of SM will be
understood the calculation of su�ciently large number of trajectories that rep-
resent the SM. For the depiction of the SM the most widely used technique is
that of using level curves that can be constructed from PS. The set of initial
conditions from which the trajectories for the SM well up at dt < 0 is called a
source in [10] and [11].

These trajectories are calculated by using negative integration step in sys-
tems (1). There, if we instead of dt use −dt the system will be integrated
with negative integration step. The above facts are extremely important for
the calculation of the SM since at dt < 0 the representative point is ýdrawn
towardþ EO at the smallest numerical deviation from EO. The attraction
properties of EO at dt < 0 are preserved also when leaving the element by the
representative point of the trajectory so that the SM is calculated with extreme
precision. Since the number of trajectories representing the SM can in theory
be in�nite, they represent an unbroken surface. The stable manifold calculated
in this manner (at dt < 0) preserves the attraction properties at any distance
from the source as a result of the continuity of PS.

For selected parameters the stable manifold of Chua's singularities exhibits
two arms. Therefore we will call it the Double-arm Stable Manifold (DASM).
The SM splits into two belts at certain moment and participates in the BS
surface. Such a case when the SM is part of the BS is without parallel in the
theory of circuits since it is an exclusive attribute of Chua's singularities.

III. Chaos in Digital Communications
In the world of digital communication, two methods of using chaos prevail.
First, chaos shift keying (CSK) uses the information symbols to be trans-

mitted to modify the state equations of the transmitting chaos system. When
the receiver loses synchronization due to the di�erent state at the transmitter,
it can infer the information symbol.

Second, chaotic systems can be used to create chaotic spreading sequences
for use with standard spread-spectrum modulation.

Cuomo has implemented a binary CSK communications system in which
coe�cients in the transmitter's state equations are modulated by the infor-
mation bits [1]. The transmitter and receiver are set up with identical state
parameters. Assume that this state indicates the transmission of −1 bit. To
send +1 bit, the transmitter modi�es a parameter in its chaos generator. When
it does so, the receiver becomes mismatched with the transmitter. This mis-
match will manifest itself in a sudden increase in the error in the receiver's
synchronization circuits. The receiver will then deduce that the information
bit is now +1. Generally speaking, when the error is high, +1 has been sent,
and when the error is low, −1 has been sent. Thus, the error signal is fed into a
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Table 1. Comparison of auto-correlation and cross-correlation properties [6]
Chaotic
Sequences m-Sequences Gold Sequences

Sidelobes of
auto-
correlation

max = 0.187
σ2 = 0.00452 N/A max = 0.27

σ2 = 0.00554

Cross-correlation max = 0.178
σ2 = 0.00405

max = 0.32
σ2 = 0.00575

max = 0.13
σ2 = 0.00585

low-pass �lter to obtain a smooth decision signal, which is passed to a standard
decision block. Physically, CSK modulation can be accomplished by modifying
the Chua's circuit on the transmitter slightly.

The second use of chaos for digital communication is in the creation of
chaotic spreading sequences for use instead of m-sequences or Gold sequences.
The fundamental idea is to have the transmitters for di�erent users create
di�erent chaotic signals via assigning a di�erent initial condition to each user
[2]. The chaotic signal is quantized and used in place of a traditional spreading
sequence. In general, the resulting sequences from di�erent users will exhibit
excellent auto-correlation and cross-correlation properties. Table 1 compares
the auto-correlation sidelobes and cross-correlation values of another typical
127-length chaotic sequence to m-sequences and Gold sequences.

One of the major factors in favor of using chaotic spreading sequences is the
large number of sequences that can be created, all having desirable correlation
properties. Mazzini, et al. have studied this capacity in depth [4] and [5].
Their studies have demonstrated the possibility of creating an almost in�nite
number of sequences for use together in the same CDMA system. Of course,
practical experience may prove the di�culty in scaling a system to exceptionally
large numbers of users. Despite this certain outcome, the results are promising
with regard to the possibility of allowing more users in a system, while still
maintaining acceptable error rates [7].

IV. Conclusions
Research into the use of chaos for spread-spectrum communication is in-

creasingly common. For digital communications, chaos can be used as the key-
ing method in itself or can be used to create spreading sequences in standard
spread-spectrum keying.

The most promising use of chaos in communications is for creation of spread-
ing sequences. Not only do the auto-correlation and cross-correlation properties
compare well with traditional sequences, there are additional advantages for
chaotic sequences. First, such sequences are fairly simple to generate; the state
equations can be made simple and dependent on only the one previous sample
while still maintaining chaotic behavior. Second, the number of sequences that
can be created is often touted as in�nite. Though certainly not in�nite, the
practical number of sequences available can be larger than m-sequences and
Gold sequences.

Even more interesting and remarkable work into chaos for communications
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is continuing. There is no doubt that chaotic systems provide an interesting
basis on which to build a communications system. What is in doubt is whether
systems built on these premises will turn out to be truly useful or mere novelties.
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ON AN NONLINEAR VERSION OF CHARACTERISTIC
GOURSAT PROBLEM∗

Gvazava Jondo
A. Razmadze Mathematical Institute

Tbilisi, Georgia
e-mail: jgvaza@rmi.acnet.ge

A nonlinear characteristic Goursat problem for the second order equation
L (u) = utuxx − (ux − ut)uxt − uxutt +

ut

x
(ux + ut) = 0 (1)

with real characteristics is considered. One of the families of characteristics is
perfectly de�ned and is by relation t−x = const. Along every curve of another

∗This work is partially supported by the INTAS grant 05-1000008-7921.
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family each solution should be constant valued. But over its dependence on its
�rst order derivatives of solutions this family is unknown. The equation (1) is
not strictly hyperbolic, and allows parabolic degeneracy when ux + ut = 0.The
parabolic degeneracy might be of di�erent kind. The characteristic method
allows to construct the general solution to equation (1) in explicit form

u (x, t) = f [xg (x− t)]

with arbitrary functions f ,g ∈ C2
(
R1

)
.The in
uence of singularity at lower

term is re
ected in this representation.
For the equation (1) is posed the following problem: to �nd the solution and

simultaneously its domain of de�nition, if along the characteristic x = t, 0 6
6 x 6 a its values are given as ϕ (x) and another characteristic of the unknown
family is given explicitly by the relation t = µ (x),µ (0) = 0,0 6 x 6 b.The
function µ (x) − x is assumed as uniquely invertible. Using the mean value
property for the equation (1) can be de�ned the solution in each point (x0, t0),
if the characteristic t = x − x0 = t0 intersects the another characteristic t =
= µ (x). Some conditions in respect to the parameters of the problem for
unique existence of its hyperbolic solution are established. The conditions
guaranteeing the parabolic degeneracy of the equation (1) are established as
well. It's proved that in neighbourhood of the curve of the degeneracy can have
some singularities.

POINCAR�E{ANDRONOV{HOPF BIFURCATION WITH
SYMMETRIES OF ROTATION GROUPS

Loginov B.V., Konopleva I.V., Makeev O.V., Rousak Yu.B.
Ulyanovsk State Technical University

Severny Venets str. 32, Ulyanovsk 432027
In the articles [1, 2] the problem of the Lyapounov{Schmidt branching equa-

tion (BEq) general form construction for Poincar�e{Andronov{Hopf bifurcation
on allowed group symmetry was discussed on the base of suggested scheme of
Lie{Ovsyannikov group analysis methods [3].

Both for stationary and dynamic bifurcation problems when the relevant
BEq is gradient or pseudogradient (in dynamic case f = d · gradξ,ξ U(ξ, ξ) ∼

∼ (f1, f1, f2, f2)T = d

(
∂U

∂ξ1

,
∂U
∂ξ1

,
∂U

∂ξ2

,
∂U
∂ξ2

)T

) of some functional U this
scheme allows to reduce it to the system of lower order with the aid of complete
system of functionally independent invariants [4{8]. For variational stationary
bifurcation problems without extracted linearization the theorem about BEq
reduction was proved in N.I. Makarenko works [9, 10] with applications to non-
linear waves problems. More general situation when variational is the branch-
ing equation (but possibly not the original nonlinear problem) for stationary
bifurcation without extracted linearization and dynamic bifurcation when dif-
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ferential equation is non-resolved with respect to derivative was investigated
in [11, 12] on the base of general symmetry inheritance theorems preliminary
proved in these articles. As corollaries in [11] for stationary bifurcation with
SO(2), O(2), SH(2) and H(2) symmetry and [12] for Poincar�e{Andronov{
Hopf bifurcation in the case of SO(2), O(2) symmetry the general forms of
variational continuous BEq were given. General forms of potential (potential
type) analytic BEq were not obtained there for Poincar�e{Andronov{Hopf bi-
furcation at the presence of SO(2), SH(2) and H(2) symmetries. Here these
problems for SO(2), SH(2) and H(2) symmetries are solved. The case of SO(2)
symmetry was announced in [13].

The obtained results are supported by RFBR{Romanian Academy grant
No 07-01-91680.

Theorem 1. Continuously di�erentiable potential BEq for Poincar�e{
Andronov{Hopf bifurcation with SO(2) symmetry has the form

fj(ξ, ξ̄, µ, ε) ≡ ξjFj(|ξ1|, |ξ2|, µ, ε) = 0,

|ξk| = (ξk ξ̄k)1/2 = sk, j, k = 1, 2,
(1)

where the functions Fj satisfy the equality F1,s2 = F2,s1 . For the case of O(2)
symmetry F2(s1, s2) = F1(s2, s1).

Remark 1. The general form of analytic BEq with O(2) symmetry can be
obtained on the base of the last relation. Analytic BEq with O(2) symmetry is
constructed in [12].

Theorem 2. Continuously di�erentiable potential type branching equation
for Poincar�e{Andronov{Hopf bifurcation with SH(2) symmetry has the form

f1 = (ξ
2

1 + ξ
2

2)−1(ξ1F1(I1(ξ), I2(ξ)) + ξ2F2(I1(ξ), I2(ξ))),
f2 = (ξ

2

1 + ξ
2

2)
−1(ξ1F2(I1(ξ), I2(ξ))− ξ2F1(I1(ξ), I2(ξ))),

(2)

where I1 =
√
|ξ1ξ1 − ξ2ξ2|, I2 =

√
|ξ1ξ2 + ξ1ξ2|, the functions F1 and F2

satisfy the equality [−F1,1I2 + F2,2I1](ξ1ξ2 + ξ1ξ2) + [F1,2I1 + F2,1I2](ξ1ξ1 −
− ξ2ξ2) = 0. However, on this way to obtain the explicit form of the BEq and
its potential is not presented to be possible.

Theorem 3. Analytic four dimensional BEq of potential type with SH(2)
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symmetry has the form

f1 = a1,0ξ1 + a0,1ξ2 + a2,0ξ1I1 + 1
2

a1,1(ξ1I2 + ξ2I1) + a0,2ξ2I2 + . . . +

+an,0ξ1I
n−1
1 + 1

n
an−1,1I

n−2
1 ((n− 1)ξ1I2 + ξ2I1) + . . . +

+ 1
n

an−j,jI
n−j−1
1 Ij−1

2 ((n− j)ξ1I2 + jξ2I1) + . . . +

+ 1
n

a1,n−1I
n−2
2 (ξ1I2 + (n− 1)ξ2I1) + a0,nξ2I

n−1
2 + . . . = 0,

f2 = −a0,1ξ1 + a1,0ξ2 + a2,0ξ2I1 + a1,1

2
(−ξ1I1 + ξ2I2)− a0,2ξ1I2 + . . . +

+an,0ξ2I
n−1
1 + 1

n
an−1,1I

n−2
1 ((n− 1)ξ2I2 − ξ1I1) + . . . +

+ 1
n

an−j,jI
n−j−1
1 Ij−1

2 (−jξ1I1 + (n− j)ξ2I2) + . . . +

+ 1
na1,n−1

In−2
2 (−(n− 1)ξ1I1 + ξ2I2)− a0,nξ1I

n−1
2 + . . . = 0,

I1 = ξ1ξ̄1 − ξ2ξ̄2, I2 = ξ1ξ̄2 + ξ̄1ξ2

(3)
the expansion of its potential is

U(ξ, ξ) =
∞∑

k=1

U2k(ξ, ξ),

U2 = a1,0I1 + a0,1I2, U4 = 1
2

(a2,0I
2
1 + a1,1I1I2 + a0,2I

2
2 ),

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .

U2n = 1
n

(an,0I
n
1 + an−1,1I

n−1
1 I2 + . . . + an−j,jI

n−j
1 Ij

2 + . . . +

+a1,n−1I1I
n−1
2 + a0,nIn

2 )
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .

(4)

Remark 2. The analytic potential type BEq with H(2) symmetry has the
same form

f1 ≡ (ξ
2

1 + ξ
2

2)
−1[ξ1F1(ξ1ξ1 − ξ2ξ2, ξ1ξ2 + ξ1ξ2)+

+ξ2F2(ξ1ξ1 − ξ2ξ2, ξ1ξ2 + ξ1ξ2)] = 0,

f2 ≡ (ξ
2

1 + ξ
2

2)
−1[ξ1F2(ξ1ξ1 − ξ2ξ2, ξ1ξ2 + ξ1ξ2)−

−ξ2F1(ξ1ξ1 − ξ2ξ2, ξ1ξ2 + ξ1ξ2)] = 0, (5)

where the function F1 is odd but the function F2 is even on the �rst argument.
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ON CERTAIN PROPERTIES OF UNIVALENT FUNCTIONS

Makinde D.O., Opoola T.O.
Obafemi Awolowo University

Ile-Ife, Nigeria
e-mail: makindemyiuv@yahoo.com

Let f(w) = fI(w)1 = 0 (w is a �xed point in U) be normalized univa-
lent functions. We wish to investigate further on certain properties of such
functions.

ON THE REFINED THEORY OF ELLIPTIC
BOUNDARY-VALUE PROBLEMS

Mikhailets V.A., Murach A.A.
Institute of Mathematics Nat. Acad. Sci. of Ukraine, Kyiv

e-mail: mikhailets@imath.kiev.ua, murach@imath.kiev.ua

The talk deals with applications of some spaces of generalized smoothness
to the theory of elliptic boundary-value problems (EBVPs). We consider the

209



special Hilbert scale of the isotropic spaces of H�ormander{Volevich{Paneah
Hs,ϕ := H

〈·〉s ϕ(〈·〉)
2 , 〈ξ〉 :=

(
1 + |ξ|2)1/2

,

parametrized by means of two parameters s and ϕ. The �rst parameter is a real
number, but the second one is a slowly varying at +∞ function in Karamata's
sense. In particular it is possible to use the standard function

ϕ(t) := (log t)r1(log log t)r2 . . . (log . . . log t)rn , t À 1.

Here {r1, r2, . . . , rn} ⊂ R and n ∈ N. This scale is re�ned with respect to the
scale of the Sobolev spaces {Hs} ≡ {Hs,1}. Every space Hs,ϕ can be obtained
by the interpolation (with an appropriate function parameter) of the couple of
the Sobolev spaces Hs−ε, Hs+δ where ε, δ > 0.

The following main questions are studied:

{ the interpolation with a functional parameter and the re�ned scale;

{ the local re�ned regularity of a solution of an EBVP;

{ the re�ned a priori estimates of a solution of an EBVP;

{ the Fredholm property of an EBVP in the re�ned scale;

{ semihomogeneous EBVPs in the complete two-sided re�ned scale;

{ general EBVPs in the two-sided modi�ed re�ned scale;

{ the re�ned Lions{Magenes theorems;

{ EBVPs with a parameter.

The results of the talk are published in [1{5].
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ON THE ORDER OF EXPONENTIAL GROWTH
OF SOLUTIONS OF LINEAR DIFFERENCE AND PARTIAL

DIFFERENTIAL EQUATIONS IN BANACH SPACE

Orlik L.K.
Moscow Border Guard Institute of The Federal Security Service of Russia

e-mail: lubov.orlik@gmail.com

Let the following di�erence boundary problem

∆P1
1 . . . ∆Pn

n y −
∑

Aq1...qn∆q1
1 . . . ∆qn

n y = f, (1)
y|06tj<Pjδj = fj(t1, . . . , tn), j = 1, n, (2)

in the region 0 6 t1, . . . , tn < ∞. Here

∆jy =
1
δj

[y(t1, . . . , tj−1, tj + δj , tj+1, . . . , tn)− y(t1, . . . , tn)],

δj > 0, j = 1, n,

the functions y = y(t1, . . . , tn), f = f(t1, . . . , tn) are continuous vector
functions whose values lie in some complex Banach space X; Aq1...qn

=
= Aq1...qn

(t1, . . . , tn) denotes families of bounded periodic linear operators
which act in X.

The �rst term in (1){(2) is the highest order term: pi > qi;
∑

pj >
∑

qj .
Let

Eα = {f(t1, . . . , tn)|
lim

t1+...+tn→∞
‖f(t1, . . . , tn)‖x exp(−α− ε)(t1 + . . . + tn) = 0, ∀ε > 0}

We select a subspace from Eα denoted by Bα, −∞ < α < +∞, which
consists of function satisfying the condition

sup
06t1,...,tn<∞

(‖f(t1, . . . , tn)‖x exp [−α(t1, . . . , tn)]) < ∞.

For any f ∈ Bα the solution y belongs to some Eβ for β su�ciently large.
Let χ(α) denote the greatest lower bound of such β.

We have the following
Theorem. There exists an α0 such that χ(α) = α0for α 6 α0 and χ(α) = α

for α > α0.
The boundary problem (1){(2) is investigated by use of the methods devel-

oped in [1].
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Consider the boundary problem



∂ny
∂t1 . . . ∂tn

−∑
Aj

∂n−1y
∂t1 . . . ∂tj−1∂tj+1 . . . ∂tn

−
−∑

Aij
∂n−1y

∂t1 . . . ∂tj−1∂tj+1 . . . ∂tn
− . . .−A12...ny =

= f(t1, . . . , tn), 0 6 tj < ∞, j = 2, 3, . . . n,
y(0, t2, . . . , tn) = y(t1, 0, t2, . . . , tn) = . . .

= y(t1, t2, . . . , tn−1, 0) = 0

(3)

(4)

in the region 0 6 t1, . . . , tn< ∞.
Here y(t1, t2, . . . , tn), f(t1, t2, . . . , tn) are continuous vector functions whose

values lie in some complex Banach space X; Aj = Aj(t1, . . . , tn),Aij =
= Aij(t1, . . . , tn), . . . , A12...n = A12...n(t1, . . . , tn) are families of bounded linear
compact operators which act in X.

Let
Eα = {f(t1, . . . , tn) |

lim
t1+...+tn→∞

‖f(t1, . . . , tn)‖x exp(−α− ε)(t1 + . . . + tn) = 0, ∀ε > 0}.
The totality of solutions y is covered by Eβ for β su�ciently large if f ranger

over Bα ⊂ Eα; Bα is a Banach space with respect to the norm
‖f‖Bα

= sup
06t1,...,tn<∞

(‖f(t1, . . . , tn)‖x exp [−α(t1, . . . , tn)] < ∞) .

Denote by inf β = χ(α) and is called exponential characteristic of problem
(3){(4). [2]

We have the following
Theorem. There exists an (−∞ <)α0 6 β0 6 γ0(< +∞) such that χ(α) =

= β0 for α 6 α0; χ(α) = α for α > γ0; χ(α) is increasing function on (α0, γ0).
For problem (3){(4) with periodic coe�cients we get α0 = β0 = γ0 and

χ(α) = max(α, α0). Here β0 is highest order and γ0 is general order of associ-
ated uniform problem [3].
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� ������������� ��������� �������

�«£ §¨­ �.�.
�­áâ¨âãâ ¯à®¡«¥¬ ¬¥å ­¨ª¨ ���, �®áª¢ , �®áá¨ï

e-mail: algazinsd@mail.ru
1. �®áâ ­®¢ª  § ¤ ç¨. � ¯à®¨§¢®«ì­®© ®¡« áâ¨ Γ ∈ R2 á ¤®áâ â®ç­®

£« ¤ª®© £à ­¨æ¥© ∂Γ à áá¬®âà¨¬ § ¤ çã (1.1),(1.2):
∆u(z) + f(z) = 0, z ∈ Γ, (1.1)

u|∂Γ = 0, (1.2)
§¤¥áì äã­ªæ¨ï f(z) «¨¡® § ¤ ­ , «¨¡® f(z) = [q(z) + λp(z)]u(z), £¤¥ q(z) ¨
p(z) | § ¤ ­­ë¥ äã­ªæ¨¨, ¨ ¢ íâ®¬ á«ãç ¥ ¨¬¥¥¬ § ¤ çã ­  á®¡áâ¢¥­­ë¥
§­ ç¥­¨ï ¤«ï ®¯¥à â®à  � ¯« á . � ¤ «ì­¥©è¥¬ ¡ã¤¥¬ áç¨â âì, çâ® f , q ¨
p | £« ¤ª¨¥ äã­ªæ¨¨, q | ¬®¦¥â ¡ëâì ª®¬¯«¥ªá­®§­ ç­®© ¨ â®£¤  § ¤ ç 
(1.1){(1.2) ­¥ ¡ã¤¥â á ¬®á®¯àï¦ñ­­®©.

�ãáâì z = ψ(ζ), |ζ| 6 1 | ª®­ä®à¬­®¥ ®â®¡à ¦¥­¨¥ ¥¤¨­¨ç­®£® ªàã£ 
­  ®¡« áâì Γ; â®£¤  ¢ ¯«®áª®áâ¨ ζ ä®à¬ «ì­® ¯®«ãç ¥¬ â¥ ¦¥ á®®â­®è¥­¨ï
(1.1){(1.2), £¤¥, ®¤­ ª®, ¢¬¥áâ® u(z) ¨ f(z) á«¥¤ã¥â ¯¨á âì u(ζ) = u(z(ζ)) ¨
|ψ′(ζ)|2f(z(ζ)).

2. �¨áªà¥â¨§ æ¨ï. �¨áªà¥â¨§ æ¨ï ¤¢ã¬¥à­®© § ¤ ç¨ (1.1){(1.2) á¢®-
¤¨âáï ª ¤¨áªà¥â¨§ æ¨¨ ®¤­®¬¥à­ëå § ¤ ç (ãà ¢­¥­¨© �¥áá¥«ï) [3]. �à¨çñ¬
¤®áâ â®ç­® ¯®áâà®¨âì ¤¨áªà¥â¨§ æ¨î ­ã«¥¢®£® ãà ¢­¥­¨ï �¥áá¥«ï:

(xy
′
)
′
+ λxy = 0, x ∈ (0, 1) (2.1)

y(1) = 0, (2.2)
|y(0)| < ∞. (2.3)

�ª §ë¢ ¥âáï, çâ® ¯®«ãç¥­­ëå à¥§ã«ìâ â®¢ ¤®áâ â®ç­®, çâ®¡ë ¯®áâà®-
¨âì ¤¨áªà¥â¨§ æ¨î ¤¢ã¬¥à­®© § ¤ ç¨ (1.1),(1.2) ¤«ï ãà ¢­¥­¨ï � ¯« á 
[3]. � ªàã£¥ à ¤¨ãá  1 ¤¨áªà¥â­ë© ®¯¥à â®à � ¯« á  ¨¬¥¥â ¢¨¤:

H =
2
N

n∑

k=0

′
Λk ⊗ hk,

£¤¥ èâà¨å ã §­ ª  áã¬¬ë ®§­ ç ¥â, çâ® á« £ ¥¬®¥ ¯à¨ k = 0 ¡¥àñâáï á
ª®íää¨æ¨¥­â®¬ 1/2, Λk, k = 0, 1, . . . , n | ¬ âà¨æ  à §¬¥à  m × m; hk,
k = 0, 1, . . . , n | ¬ âà¨æ  à §¬¥à  N ×N , N = 2n + 1: hkij = cos[k2π(i−
− j)/N ], i, j = 1, 2, . . . , N , ç¥à¥§ ⊗ ®¡®§­ ç¥­® ªà®­¥ª¥à®¢® ¯à®¨§¢¥¤¥­¨¥
¬ âà¨æ. �¤¥áì ¯® θ ¢ë¡¨à ¥âáï à ¢­®¬¥à­ ï á¥âª : θl = 2πl/N , N = 2n +
+ 1, l = 0, 1, . . . , 2n. �® r á¥âª  ¬®¦¥â ¡ëâì ¯à®¨§¢®«ì­ , ¢ ¤ ­­®¬
á«ãç ¥ ¢ë¡¨à ¥¬ rν = (1 + cos((2ν − 1)π/2m))/2, ν = 1, 2, . . . , m. �® ¥áâì
¢ ¥¤¨­¨ç­®¬ ªàã£¥ ¢ë¡¨à ¥¬ m ®ªàã¦­®áâ¥©, ¨ ­  ª ¦¤®© ®ªàã¦­®áâ¨
à ¢­®¬¥à­ãî á¥âªã ¯® θ.

Λ0 = B−1, £¤¥ B | ¬ âà¨æ  ¤¨áªà¥â­®£® ®¯¥à â®à  (®¡à â­®£® ª ®¯¥-
à â®àã �¥áá¥«ï), ¯®áâà®¥­­ ï ¢ëè¥;

Λk = Λ0 + k2
R, k = 1, 2, . . . , n; R | ¤¨ £®­ «ì­ ï ¬ âà¨æ  á ç¨á« ¬¨

(1/rν)2, ν = 1, 2, . . . , m ­  ¤¨ £®­ «¨.

213



� ¯à®¨§¢®«ì­®© ®¡« áâ¨ ¬ âà¨æ  ¤¨áªà¥â­®£® ®¯¥à â®à  � ¯« á  ¨¬¥¥â
¢¨¤: Z−1H, £¤¥ Z | ¤¨ £®­ «ì­ ï ¬ âà¨æ  á ç¨á« ¬¨ ­  ¤¨ £®­ «¨ zνl =
= |ψ′(ζνl)|2, ζνl = rν exp(iθl), ν = 1, 2, . . . , m; l = 0, 1, . . . , 2n [3], ã§«ë
­ã¬¥àãîâáï, ­ ç¨­ ï á ¯¥à¢®© ®ªàã¦­®áâ¨ (ν = 1) ¯à®â¨¢ ç á®¢®© áâà¥«ª¨
(l = 0, 1, . . . , 2n). �¨áªà¥â­ ï § ¤ ç , á®®â¢¥âáâ¢ãîé ï § ¤ ç¥ (2.1),(2.2)
¨¬¥¥â ¢¨¤ Z−1H + F = 0, £¤¥ F ¢¥ªâ®à áâ®«¡¥æ, á®¤¥à¦ é¨© §­ ç¥­¨ï á®-
®â¢¥âáâ¢ãîé¥© äã­ªæ¨¨ ¢ ã§« å á¥âª¨, «¨¡® F = (Q+ λP )U , £¤¥ Q ¨ P |
¤¨ £®­ «ì­ë¥ ¬ âà¨æë, á®¤¥à¦ é¨¥ §­ ç¥­¨ï á®®â¢¥âáâ¢ãîé¨å äã­ªæ¨©
¢ ã§« å á¥âª¨, U | ¢¥ªâ®à áâ®«¡¥æ, á®¤¥à¦ é¨© §­ ç¥­¨ï á®®â¢¥âáâ¢ãî-
é¥© äã­ªæ¨¨ ¢ ã§« å á¥âª¨

3. �¥§ã«ìâ âë ç¨á«¥­­ëå à áçñâ®¢. �¯¨á ­­ ï ¢ëè¥ ¬¥â®¤¨ª 
¯®áâà®¥­¨ï ¤¨áªà¥â­®£® ®¯¥à â®à  � ¯« á , ®â«¨ç ¥âáï ®â ¬¥â®¤¨ª¨, ¯à¨-
¢¥¤ñ­­®© ¢ ª­¨£¥ [3] ¢ë¡®à®¬ á¥âª¨ ¯® r. � [3] ¯® r ¢ë¡¨à ¥âáï á¥âª  ¯®
­ã«ï¬ ¬­®£®ç«¥­  �¥¡ëè¥¢  áâ¥¯¥­¨ 2m ­  ¤¨ ¬¥âà¥ ªàã£ , §¤¥áì ¢ë¡¨-
à ¥âáï á¥âª  ­  à ¤¨ãá¥ ªàã£  yν = (xν + 1)/2, £¤¥ xν , ν = 1, 2, . . . , m
| ­ã«¨ ¬­®£®ç«¥­  �¥¡ëè¥¢  áâ¥¯¥­¨ m. �¨áªà¥â¨§ æ¨ï, ®¯¨á ­­ ï ¢
[3], ®¡« ¤ ¥â â¥¬ ­¥¤®áâ âª®¬, çâ® ­¥ ã¤ ñâáï ã¢¥«¨ç¨âì ç¨á«® ã§«®¢ á¥âª¨
¡®«ìè¥ ç¥¬ 15 × 31 (¨§-§  ­ ª®¯«¥­¨ï ®è¨¡ª¨ ¯à¨ ¢ëç¨á«¥­¨¨ ¬ âà¨æë
¤¨áªà¥â­®© § ¤ ç¨). �¯¨á ­­ ï ¢ëè¥ ¤¨áªà¥â¨§ æ¨ï á¢®¡®¤­  ®â íâ®£®
­¥¤®áâ âª .

�«ï  ­ «¨â¨ç¥áª¨ § ¤ ­­®£® ª®­ä®à¬­®£® ®â®¡à ¦¥­¨ï ¢ëç¨á«¥­¨ï
¯à®¢®¤¨«¨áì ¤«ï í¯¨âà®å®¨¤ë, â.¥. ®¡« áâ¨ ¯®«ãç îé¥©áï ¨§ ªàã£  ª®­-
ä®à¬­ë¬ ®â®¡à ¦¥­¨¥¬

z = ς(1 + εςnp), |ς| 6 1, ε <
1

np + 1
. (3.1)

�  á¥âª¥ m = 50, N = 61 ¯®«ãç¥­® 73 ¯¥à¢ëå á®¡áâ¢¥­­ëå §­ ç¥­¨ï,
ª®â®àë¥ ¨¬¥îâ å®âï ¡ë ®¤¨­ §­ ª á®¢¯ ¢è¨© á à áçñâ®¬ ­  á¥âª¥ 30×41
(­¨¦¥ ¢ â ¡«¨æ¥ 4.1 ¯à¨¢¥¤¥­ë 14 á®¡áâ¢¥­­ëå §­ ç¥­¨©) ¤«ï ε = 1/6,
np = 4. �¨à­ë¬ èà¨äâ®¬ ¢ë¤¥«¥­ë §­ ª¨, á®¢¯ ¢è¨¥ á à áçñâ®¢ ­ 
á¥âª¥ 30× 41:

4. �¡áã¦¤¥­¨¥ ¯®«ãç¥­­ëå à¥§ã«ìâ â®¢. � áçñâë ¯à®¨§¢®¤¨«¨áì
­  ���� Pentium IV á â ªâ®¢®© ç áâ®â®© 3,00 ��æ ¨ ®¡êñ¬®¬ ®¯¥à â¨¢-
­®© ¯ ¬ïâ¨ 1 �£¡. �à¥¬ï ¯®á«¥¤­¥£® à áçñâ  ­  á¥âª¥ 50 × 61 ®ª®«® 12
ç á®¢. � áçñâ ­  á¥âª¥ 30× 41 § ­¨¬ ¥â ®ª®«® 30 ¬¨­ãâ. � ª ¢¨¤­® ¨§
áà ¢­¥­¨ï à¥§ã«ìâ â®¢ ­  ¤¢ãå ¯®á«¥¤­¨å á¥âª å, ­ ¤ñ¦­® á 6{7 §­ ª ¬¨
¯®á«¥ § ¯ïâ®© ®¯à¥¤¥«ï¥âáï 30 á®¡áâ¢¥­­ëå §­ ç¥­¨©. �¥à¢®¥ á®¡áâ¢¥­­®¥
§­ ç¥­¨¥ ®¯à¥¤¥«ï¥âáï á 21 §­ ª®¬ ¯®á«¥ § ¯ïâ®©. � áçñâë ¯à®¢®¤¨«¨áì á
ãç¥â¢¥àñ­­®© â®ç­®áâìî REAL*16 á ¨á¯®«ì§®¢ ­¨¥¬ âà ­á«ïâ®à  á ä®àâ-
à ­  Intel Visual Fortran 9.1. � ¯à¨¢¥¤ñ­­®© ¢ëè¥ â ¡«¨æ¥ ®áâ ¢«¥­ë ¢á¥
§­ ª¨, ª®â®àë¥ ¤ ñâ ãç¥â¢¥àñ­­ ï â®ç­®áâì. �­ ª ¬, ¢ë¤¥«¥­­ë¬ ¦¨à­ë¬
èà¨äâ®¬, ¬®¦­® ®¯à¥¤¥«ñ­­® ¢¥à¨âì. �¥à¢ë¥ 6 á®¡áâ¢¥­­ëå §­ ç¥­¨© ¯®-
áç¨â ­ë ­  á¥âª¥ 30 × 41 ­  ��� ����-6 [3, â ¡«¨æ  3.2, áâà. 48]. �á¥
§­ ª¨, ¯à¨¢¥¤ñ­­ë¥ ¢ íâ®© â ¡«¨æ¥, á®¢¯ «¨ (ªà®¬¥ ¯®á«¥¤­¥© æ¨äàë, ¯®
ª®â®à®© ¯à®¢®¤¨«®áì ®ªàã£«¥­¨¥).

�à¨¢¥¤ñ­­ ï ¢ëè¥ â ¡«¨æ  4.1 á®¤¥à¦¨â à¥§ã«ìâ âë à áçñâ®¢ á®¡áâ-
¢¥­­ëå ç¨á¥« ¤«ï ®¡« áâ¨, ¯®«ãç îé¥©áï ¨§ ªàã£  ª®­ä®à¬­ë¬ ®â®¡à -
¦¥­¨¥¬ (4.1). �«ï ®¡« áâ¥© â ª®£® ¢¨¤  ¯¥à¢ë¥ á®¡áâ¢¥­­ë¥ äã­ªæ¨¨ ¨
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� ¡«¨æ  4.1

ü
√

λi µ k
�ã«¨
äã­ªæ¨¨
�¥áá¥«ï

1 2.38444650949604970517317500817529 0 1 2.40483
2 3.73481160264336270303800592942815 1 1 3.83171
3 3.73481160264336270303800592946108
4 4.60299170636341650906486673149750 2 1 5.13562
5 5.21305408447636594415167361552140
6 5.40987176983340399646015402762260 0 2 5.52008
7 5.95284020254957074266667664726953 3 1 6.38016
8 5.95284020254957074266667664735062
9 6.85046245675845252009714841665951 1 2 7.01559
10 6.85046245675845252009714841671300
11 7.13745065059079443266158516815009 4 1 7.58834
12 7.25964235762084739781928108470845
13 7.43089698228522450380843999247177 2 2 8.41724
14 8.20641593737488872010002074487221

á®¡áâ¢¥­­ë¥ §­ ç¥­¨ï ¬®¦­® ¯®«ãç¨âì á ¯®¬®éìî â¥®à¨¨ ¢®§¬ãé¥­¨©,
áç¨â ï § ¤ çã à¥èñ­­®© ¤«ï ªàã£ . �®¡áâ¢¥­­ë¥ äã­ªæ¨¨ § ¤ ç¨ ¢ ªàã£¥
¨¬¥îâ ¢¨¤:

vµ,k1 = cos µθJµ(
√

λkr),

vµ,k2 = sinµθJµ(
√

λkr),
£¤¥ µ =0, 1, 2, . . . ; k=1,2,3,4,. . . . �¥âàã¤­® ¢¨¤¥âì, çâ® ¢ ¥¤¨­áâ¢¥­­®¬
á«ãç ¥ ¯à¨ µ = np/2, ªà â­ë¥ á®¡áâ¢¥­­ë¥ ç¨á«  ýà á¯®«§ îâáïþ á¨«ì­®,
  ¢ ®áâ «ì­ëå á«ãç ïå ýà á¯®«§ ­¨¥þ ¨¬¥¥â ¯®àï¤®ª ε2. �â®â â®­ª¨© ä ªâ
¬®¦­® ïá­® ¢¨¤¥âì ¢ â ¡«¨æ¥ 4.1 (4,5 ¨ 13,14 ¯ àë).

5. � ª«îç¥­¨¥. �à®£à ¬¬ë ®¯ã¡«¨ª®¢ ­ë ¢ [6,7].
�® ¯®¢®¤ã ¯®«ãç¥­¨ï ¨å ¯®«­ëå ¢¥àá¨© ®¡à é ©â¥áì ¯® í«¥ªâà®­­®¬ã  ¤-
à¥áã: algazinsd@mail.ru ¨«¨ ­   ¤à¥á �­áâ¨âãâ  ¯à®¡«¥¬ ¬¥å ­¨ª¨ ���,
119526, �®áª¢ , ¯à®á¯¥ªâ �¥à­ ¤áª®£® ¤.101, ª.1.
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��������� ������ ��� ������ ������

��������������������� ���������
����ð����� ������� � ����������

��������������

�«¨¥¢ �.�., �ãªîà®¢  �.�.
�§¥à¡ ©¤¦ ­áª¨© �¥å­¨ç¥áª¨© �­¨¢¥àá¨â¥â;

�­áâ¨âãâ � â¥¬ â¨ª¨ ¨ �¥å ­¨ª¨ ��� �§¥à¡ ©¤¦ ­ 
� ªã, �§¥à¡ ©¤¦ ­

e-mail: aliyevagil@yahoo.com
�ãáâì Ω ⊂ Rn ®£à ­¨ç¥­­ ï ®¡« áâì á ¤®áâ â®ç­® £« ¤ª®© £à ­¨æ¥© Γ.

� æ¨«¨­¤à¥ QT = (0, T )× Ω à áá¬®âà¨¬ á¬¥è ­­ãî § ¤ çã
utt − a (t)∆u + b (t)∆2u = f (t, x, u) , t > 0, x ∈ Ω, (1)

u (t, x) = ∆u (t, x) = 0, t > 0, x ∈ Γ, (2)
u (0, x) = u0 (x) , ut (0, x) = u1 (x) , x ∈ Ω, (3)

£¤¥
1◦. a(t) ∈ C1[0, T ], a(t) > a0 > 0;
2◦. b(t) ∈ BV [0, T ], b(t) > b0;
3◦. f(t, x, u) ®¯à¥¤¥«¥­  ­  [0, T ] × Ω × R ¨ ¯à¨ ª ¦¤®¬ t ∈ [0, T ] ®¯à¥¤¥-

«ï¥â ®£à ­¨ç¥­­ë© ®¯¥à â®à, ¤¥©áâ¢ãîé¨© ¨§ Ŵ 2
2 =

0

W 2
2(Ω) ∩ 0

W 1
2(Ω)

¢ Ŵ 1
2 =

0

W 1
2(Ω) ¨ ã¤®¢«¥â¢®àï¥â «®ª «ì­®¬ã ãá«®¢¨î �¨¯è¨æ , â.¥.

‖f(t1, x, u1)− f(t2, x, u2)‖cW 1
2

6
6 c(‖u1‖cW 2

2
+ ‖u2‖cW 2

2
)[|t1 − t2|+ ‖u1 − u2‖cW 2

2
],

£¤¥ c(·) ∈ C(R+), R+ = [0,∞).
4◦. f (t, x, u) ï¢«ï¥âáï ãá¨«¥­­® ­¥¯à¥àë¢­ë¬ ®¯¥à â®à®¬ ¨§

W 1
2 (0, T ; Ŵ 2

2, Ŵ
1
2) ¢ L1(0, T ; (Ŵ 2

2)
′), â.¥. ¥á«¨ uµ → u *-á« ¡® ¢

L∞(0, T ; Ŵ 2
2), u′µ → u′ *-á« ¡® ¢ L∞

(
0, T ; Ŵ 1‘

2

)
, â® f(t, x, uµ) →

→ f(t, x, u) ¢ L1(0, T ; (Ŵ 2
2)).

5◦. �à¨ «î¡ëå u(·) ∈ W 1
2 (0, T ; Ŵ 2

2, Ŵ
1
2) ¢ë¯®«­¥­  á«¥¤ãîé ï ®¤­®áâ®-

à®­­ïï ®æ¥­ª 
s∫

0

∫

Ω

f(t, x, u(t, x))u′(t, x) dxdt 6
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6 c


1 +

s∫

0

(
‖u(t, x)‖2cW 2

2
+ ‖u′(t, x)‖2cW 1

2

)
dt


 , c > 0.

�¯à¥¤¥«¥­¨¥. �ã­ªæ¨ï u(·) ∈ W 1
2 (0, T ; Ŵ 2

2, Ŵ
1
2) ­ §ë¢ ¥âáï á« -

¡ë¬ à¥è¥­¨¥¬ § ¤ ç¨ (1) { (3), ¥á«¨ ¯à¨ «î¡ëå v(·) ∈ W 1
2 (0, T ; Ŵ 2

2, Ŵ
1
2),

v(T, x) = 0 ¢ë¯®«­¥­® à ¢¥­áâ¢®

−
T∫

0

∫

Ω

u′ (t, x) , v′ (t, x) dxdt−
T∫

0

∫

Ω

a (t)∇u′ (t, x)∇v′ (t, x) dxdt+

+

T∫

0

∫

Ω

b (t)∆u (t, x) ,∆v (t, x) dxdt−

−
T∫

0

∫

Ω

a′ (t)∇u′ (t, x)∇v (t, x) dxdt−
∫

Ω

u1 (x) v (0, x) dx =

=

T∫

0

∫

Ω

f (t, x, u (t, x)) v (t, x) dxdt (4)

¨ ¢ë¯®«­¥­® ­ ç «ì­®¥ ãá«®¢¨¥
u (0, x) = u0 (x) , x ∈ Ω. (5)

�®ª § ­ë á«¥¤ãîé¨¥ â¥®à¥¬ë.
�¥®à¥¬  1. �ãáâì ¢ë¯®«­¥­ë ãá«®¢¨ï 1◦{5◦, â®£¤  ¯à¨ «î¡ëå

u0 ∈ Ŵ 2
2, u1 ∈ Ŵ 1

2 § ¤ ç  (1) { (3) ¨¬¥¥â á« ¡®¥ à¥è¥­¨¥ u (·) ∈
∈ W 1

2

(
0, T ; Ŵ 2

2, Ŵ
1
2

)
.

�¥®à¥¬  2. �ãáâì ¢ë¯®«­¥­ë ãá«®¢¨ï 1◦{3◦, a′ (t) ¤¨ää¥à¥­æ¨àã¥¬ 
¨ a′′ (t) ∈ L1 (0, T ), â®£¤  § ¤ ç  (1) { (3) ¨¬¥¥â ¥¤¨­áâ¢¥­­®¥ à¥è¥­¨¥.

� ¬¥â¨¬, çâ® ¯à¨ a (t) = 0  ­ «®£¨ç­ë© à¥§ã«ìâ â ¯®«ãç¥­ ¢ [1],   ¯à¨
a (t) = 0, f (t, x, u) = 0 | ¢ [2]. �«ï £« ¤ª¨å a (t) ¨ b (t) ¢ ¡®«¥¥ ®¡é¥¬
¢¨¤¥ § ¤ ç  (1) { (3) ¨áá«¥¤®¢ ­  ¢ [3].

�¯¨á®ª «¨â¥à âãàë
1. A.B. Aliev, G.D. Jabrailova (G.D. Shukurova). Quasilinear hyperbolic equations

with discontinuous coe�cients // Transactions of National Academy of Sciences of
Az., XXVI, ü1 (2006), 15{23.

2. L.De Simon, G.Torelli. Linear second order di�erential equations with discontin-
uous coe�cients in Hilbert spaces // Ann. Scuola Norm. Sup. Pisa, IV. 1 (1974),
131{154.

3. A.B. Aliev, N.A. Suleymanov. A mixed problem for some classes quasilinear Sobolev
type equations // Transactions of National Academy of Sciences of Az., XXIV, ü1
(2004), 27{36.
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�§¥à¡ ©¤¦ ­áª¨© �¥å­¨ç¥áª¨© �­¨¢¥àá¨â¥â
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e-mail: alievaraz@yahoo.com
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Lu(x, t) ≡ a2r(x)
∂2ru(x, t)

∂x2r
+

2r−1∑

i=1

ai(x)
∂iu(x, t)

∂xi
− b2s(t)

∂2su(x, t)
∂t2s

−

−
2s−1∑

j=1

bj(t)
∂ju(x, t)

∂tj
+ [f(x)− ϕ(t)]u(x, t) = 0, (x, t) ∈ [a, b]× [a, b], (1)

¯à¨ £à ­¨ç­ëå ãá«®¢¨ïå
u

(σp)
x (a, t) = u

(σp)
x (b, t) = 0 (p = 1, 2, . . . , r) ,

u
(γp)
t (x, a) = u

(γp)
t (x, b) = 0 (p = 1, 2, . . . , s) ,

(2)

£¤¥ σp < σp+1, σp ∈ {0, 1, . . . , 2r − 1}; γp < γp+1, γp ∈ {0, 1, . . . , 2s− 1}.
�ã¤¥¬ ¨áª âì ­¥âà¨¢¨ «ì­®¥ ç áâ­®¥ à¥è¥­¨¥ ãà ¢­¥­¨ï (1) ¯à¨ £à -

­¨ç­ëå ãá«®¢¨ïå (2) ¢ ¢¨¤¥ ¯à®¨§¢¥¤¥­¨ï ¤¢ãå äã­ªæ¨© X(x) ¨ T (t),â.¥. ¢
¢¨¤¥ u(x, t) = X(x)T (t). �®£¤  § ¤ ç  (1), (2) à á¯ ¤ ¥âáï ­  á«¥¤ãîé¨¥
§ ¤ ç¨:

Γ1(X(x)) ≡ a2r(x)X(2r)(x) +
2r−1∑

i=1

ai(x)X(i)(x) + f(x)X(x) = λX(x), (3)

X(σp)(a) = X(σp)(b) = 0 (p = 1, 2, . . . , r) (4)
¨

Γ2(T (t)) ≡ b2s(t)T (2s)(t) +
2s−1∑

j=1

bj(t)T (j)(t) + ϕ(t)T (t) = λT (t), (5)

T (γp)(a) = T (γp)(b) = 0 (p = 1, 2, . . . , s) . (6)
�ãáâì {ωn1(x)} ¨ {ωn2(t)} | á¨áâ¥¬ë ®àâ®£®­ «ì­ëå  «£¥¡à ¨ç¥áª¨å

¬­®£®ç«¥­®¢ ®â­®á¨â¥«ì­® ¢¥á®¢ p1(x) ¨ p2(t) ­  ®âà¥§ª¥ [a, b], á®®â¢¥âáâ-
¢¥­­®, £¤¥ p1(x) ¨ p2(t) ­¥®âà¨æ â¥«ì­ë¥ áã¬¬¨àã¥¬ë¥ äã­ªæ¨¨ ­  ®âà¥§ª¥
[a, b], â ª¨¥, çâ®

b∫

a

dτ

pi(τ)
< ∞ (i = 1, 2).
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�§« ¬¨ ª®««®ª æ¨¨ ¢ë¡¥à¥¬ â®çª¨
(xkn1 , tmn2 ) (k = 0, 1, . . . , n1 ; m = 0, 1, . . . , n2) , (7)

£¤¥ xkn1 (k = 0, 1, . . . , n1) ¨ tmn2 ( m = 0, 1, . . . , n2) | ­ã«¨ ¬­®£®ç«¥­®¢
ωn1(x) ¨ ωn2(t), á®®â¢¥âáâ¢¥­­®.

�à¨¡«¨¦¥­­ë¥ à¥è¥­¨ï ªà ¥¢®© § ¤ ç¨ (1), (2) à §ëáª¨¢ îâáï ¢ ¢¨¤¥
un1,n2(x, t) = Xn1(x)Tn2(t),

£¤¥
Xn1(x) =

n1∑

k=0

c
(1)
k αk(x), Tn2(t) =

n2∑
m=0

c(2)
m βm(t),

αk(x) ¨ βm(t) | äã­¤ ¬¥­â «ì­ë¥ ¬­®£®ç«¥­ë ¨­â¥à¯®«¨à®¢ ­¨ï, ¯®-
áâà®¥­­ë¥ ¯® ã§« ¬ xkn1 (k = 0, 1, . . . , n1) ¨ tmn2 (m = 0, 1, . . . , n2), á®-
®â¢¥âáâ¢¥­­®. �®£¤  á®£« á­® ¬¥â®¤ã ª®««®ª æ¨¨ ª®íää¨æ¨¥­âë c

(1)
k (k =

= 0, 1, . . . , n1) ¨ c
(2)
m (m = 0, 1, . . . , n2) ®¯à¥¤¥«ïîâáï ¨§ á¨áâ¥¬ë «¨­¥©­ëå

 «£¥¡à ¨ç¥áª¨å ãà ¢­¥­¨©
L(xkn1 , tmn2 ) = 0 (k = 0, 1, . . . , n1 ; m = 0, 1, . . . , n2) , (8)

â.¥. ¨§ á¨áâ¥¬ë ãà ¢­¥­¨© Γ1(X(xkn1)) − λX(xkn1) = 0, Γ2(T (tmn2)) −− λT (tmn2) = 0.
�¢¥¤¥¬ á«¥¤ãîé¨¥ ãá«®¢¨ï:

 ) ª®íää¨æ¨¥­âë ai(x) (i = 1, 2, . . . , 2r), f(x) ¨ bj(t) (j = 1, 2, . . . , 2s), ϕ(t)
­¥¯à¥àë¢­ë ­  ®âà¥§ª¥ [a, b];
¡) ¤¨ää¥à¥­æ¨ «ì­ë¥ ãà ¢­¥­¨ï Γ1(X(x)) = 0 ¨ Γ2(T (t)) = 0 ¨¬¥îâ ¯à¨
ªà ¥¢ëå ãá«®¢¨ïå (4) ¨ (6) äã­ªæ¨¨ �à¨­  g1(x, ξ) ¨ g2(t, θ), á®®â¢¥âáâ-
¢¥­­®;
¢) ¢ ª ç¥áâ¢¥ â®ç¥ª ª®««®ª æ¨¨ ¢ë¡à ­ë â®çª¨ (7).

�¥®à¥¬ . �á«¨ ¢ë¯®«­¥­ë ãá«®¢¨ï  ), ¡), ¢), â® ¤«ï ¤®áâ â®ç­® ¡®«ì-
è¨å n1 ¨ n2 á¨áâ¥¬  ãà ¢­¥­¨© (8) à §à¥è¨¬  ¨ ¯®á«¥¤®¢ â¥«ì­®áâì ¯à¨-
¡«¨¦¥­­ëå à¥è¥­¨© un1,n2(x, t) áå®¤¨âáï ª â®ç­®¬ã à¥è¥­¨î ªà ¥¢®© § -
¤ ç¨ (1), (2) áà¥¤­¥ ª¢ ¤à â¨ç­® á ¢¥á®¬ p(x, t) = p1(x)p2(t) ¨ á¯à ¢¥¤«¨¢ 
®æ¥­ªa
‖un1,n2(x, t)− u(x, t)‖L2,p =

=




b∫

a

b∫

a

p1(x)p2(t)|un1,n2(x, t)− u(x, t)|2dxdt




1/2

6

6 C





En1(X(x))




b∫

a

p1(x)dx




1/2

+ En2(T (t))




b∫

a

p2(t)dt




1/2

+

+2En1(X(x))En2(T (t))×



b∫

a

b∫

a

p1(x)p2(t)dxdt




1/2




,
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£¤¥ C | ¯®áâ®ï­­ ï, ­¥§ ¢¨áïé ï ®â n1 ¨ n2, En1(X(x)) ¨ En2(T (t)) |
­ ¨«ãçè¨¥ à ¢­®¬¥à­ë¥ ¯à¨¡«¨¦¥­¨ï äã­ªæ¨© X(x) ¨ T (t) ¬­®£®ç«¥­ ¬¨
áâ¥¯¥­¨ ­¥ ¢ëè¥ n1 ®â­®á¨â¥«ì­® x ¨ áâ¥¯¥­¨ ­¥ ¢ëè¥ n2 ®â­®á¨â¥«ì­®
t, á®®â¢¥âáâ¢¥­­®, ­  ®âà¥§ª¥ [a, b].

������ �� ���������� ���������
���������� � ������ ��������� �����������

�­¤à®­®¢  �.�.
�ëáè ï èª®«  íª®­®¬¨ª¨

�®áª¢ , �®áá¨ï
e-mail: i.andronova@mail.ru

� â¥¬ â¨ç¥áª¨¥ ¬¥â®¤ë  ­ «¨§  ®ç¥­ì è¨à®ª® ¯à¨¬¥­ï¥âáï ¢ íª®­®-
¬¨ç¥áª®© â¥®à¨¨. � ¤ ­­®¬ ¤®ª« ¤¥ à áá¬®âà¨¬ § ¤ çã ¬ ªá¨¬¨§ æ¨¨
äã­ªæ¨¨ ¯®«¥§­®áâ¨ ¨­¤¨¢¨¤  ¯à¨ § ¤ ­­®¬ ¡î¤¦¥â­®¬ ®£à ­¨ç¥­¨¨.

U = U(X, Y ) = XαY β ,

α > 0, β > 0
−→ max

£¤¥ X ¨ Y | ¡« £  ¨§ ¯®âà¥¡¨â¥«ìáª®£® ­ ¡®à , I | áã¬¬  ¤¥­¥£, ª®â®à®©
à á¯®« £ ¥â ¨­¤¨¢¨¤, PX | æ¥­  â®¢ à  X, PY | æ¥­  â®¢ à  Y .

�­¤¨¢¨¤ã ¤«ï â®£®, çâ®¡ë ®¯à¥¤¥«¨âì ª ª®© â®¢ à­ë© ­ ¡®à (ª ª®¥
ª®«¨ç¥áâ¢® ¢å®¤ïé¨å ¢ ­¥£® ¡« £) ®­ ¡ã¤¥â ¯®âà¥¡«ïâì ­¥®¡å®¤¨¬® à¥è¨âì
®¯â¨¬¨§ æ¨®­­ãî § ¤ çã: á®®â­¥áâ¨ ®£à ­¨ç¥­¨ï á ¯à¥¤¯®çâ¥­¨ï¬¨. �
â¥®à¨¨ ¯à¥¤« £ ¥âáï ¤¢  ®á­®¢­ëå á¯®á®¡ .
1. �ª¢¨¬ à¦¨­ «ì­ë©.
2. �¥â®¤ � £à ­¦ .

�¥à¢ë© á¯®á®¡ ®á­®¢ ­ ­  à ¢¥­áâ¢¥ ¢ â®çª¥ ®¯â¨¬ã¬  áã¡ê¥ªâ¨¢­®©
¯à®¯®àæ¨¨ § ¬¥é¥­¨ï ®¤­®£® ¡« £  ¨§ â®¢ à­®£® ­ ¡®à  ¤àã£¨¬ (¡« £  Y
¡« £®¬ X) ¨ ®¡ê¥ªâ¨¢­® (àë­®ç­®©) ­®à¬ë § ¬¥é¥­¨ï.

�ã¡ê¥ªâ¨¢­ ï ¯à®¯®àæ¨ï ¨§¬¥àï¥âáï ¯à¥¤¥«ì­®© ­®à¬®© § ¬¥é¥­¨ï
(MRSXY ). �à¨ ¬ «ëå ¯à¨à é¥­¨ïå ¡« £  X, ¯à¥¤¥«ì­ ï ­®à¬  § ¬¥-
é¥­¨ï à ¢­  ­ ª«®­ã ª á â¥«ì­®©, ¯à®¢¥¤¥­­®© ª ªà¨¢®© ¡¥§à §«¨ç¨ï ¢
®¯à¥¤¥«¥­­®© â®çª¥. �á«¨ á®¢¬¥áâ¨âì ­  ®¤­®¬ £à ä¨ª¥ (¤«ï ¯à®áâ®âë
¯à¥¤áâ ¢«¥­¨ï ¢ ¤¢ãå¬¥à­®¬ ¯à®áâà ­áâ¢¥) á¥¬¥©áâ¢® ªà¨¢ëå ¡¥§à §«¨-
ç¨ï, ®¯¨áë¢ îé¨å áâ ­¤ àâ­ë¥ ¯à¥¤¯®çâ¥­¨ï ¨ ¡î¤¦¥â­®¥ ®£à ­¨ç¥­¨¥,
â® «¥£ª® § ¬¥â¨âì, çâ® ¢ â®çª¥ ®¯â¨¬ã¬  ¡î¤¦¥â­®¥ ®£à ­¨ç¥­¨¥ ï¢«ï¥âáï
ª á â¥«ì­®© ª ­ ¨¢ëáè¥© ¨§ ¤®áâã¯­ëå ªà¨¢ëå ¡¥§à §«¨ç¨ï (à¨áã­®ª 6).
�â® á®®â¢¥âáâ¢ã¥â ¯à¨­æ¨¯ã ¬ ªá¨¬¨§ æ¨¨ ¯®«¥§­®áâ¨, ¯®áª®«ìªã ¢ á®®â-
¢¥âáâ¢¨¨ á ¯à¥¤áâ ¢«¥­­ë¬¨ ¢ëè¥  ªá¨®¬ ¬¨ ¯à¨ áâ ­¤ àâ­ëå ¯à¥¤¯®-
çâ¥­¨ïå, ç¥¬ ¤ «ìè¥ ªà¨¢ ï ¡¥§à §«¨ç¨ï ­ å®¤¨âáï ®â ­ ç «  ª®®à¤¨­ â
(ç¥¬ ¡®«ìè¥ ¡« £ ¬®¦¥â ¯®âà¥¡¨âì ¨­¤¨¢¨¤), â¥¬ ¢ëè¥ ¥£® ¯®«¥§­®áâì.

� ª¨¬ ®¡à §®¬, ­ ¡«î¤ ¥âáï à ¢¥­áâ¢® ­ ª«®­®¢ ª á â¥«ì­®© ª ªà¨¢®©
¡¥§à §«¨ç¨ï ¨ ¡î¤¦¥â­®£® ®£à ­¨ç¥­¨ï ¢ â®çª¥ ®¯â¨¬ã¬ . �à¥¤¥«ì­ ï
­®à¬  § ¬¥é¥­¨ï à ¢­  â ª¦¥ ®â­®è¥­¨î ¯à¥¤¥«ì­®© ¯®«¥§­®áâ¨ ¡« £ 
X ª ¯à¥¤¥«ì­®© ¯®«¥§­®áâ¨ ¡« £  Y . �­ë¬¨ á«®¢ ¬¨ ¢ â®çª¥ ®¯â¨¬ã¬ 
¨¬¥¥¬ á«¥¤ãîé¥¥ á®®â­®è¥­¨¥:
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X

Y

0

Бюджетное
ограничение

Кривая безразличия

I/PX

I/PY

A (оптимальный выбор)

�¨á.6

�à¨­æ¨¯ ¬ â¥¬ â¨§ æ¨¨ ¯®§¢®«¨« âà ªâ®¢ âì íª®­®¬¨ç¥áª¨¥ ¯à®¡«¥-
¬ë ª ª § ¤ ç¨ ­  ­ å®¦¤¥­¨¥ ãá«®¢­®£® íªáâà¥¬ã¬ . �áª®¬®¥ á®®â­®è¥-
­¨¥ ¬®¦¥â ¡ëâì ¯®«ãç¥­® ¯à¨ ¨áá«¥¤®¢ ­¨¨ ­  ¬ ªá¨¬ã¬ äã­ªæ¨¨ � £-
à ­¦ :

L = U(X, Y )− λ(PXX + PY Y − I)

�¨ää¥à¥­æ¨àãï íâã äã­ªæ¨î ¯® X, ¯® Y ¨ ¯® λ ¯®«ãç ¥¬ âà¨ ãà ¢­¥-
­¨ï á âà¥¬ï ­¥¨§¢¥áâ­ë¬¨, ¨ ­ å®¤¨¬ ª®«¨ç¥áâ¢  ¡« £, ª®â®àë¥ ¯®âà¥¡«ï¥â
¨­¤¨¢¨¤ ¢ â®çª¥ ®¯â¨¬ã¬ . �¥è¥­¨¥ § ¤ ç¨ íª¢¨¬ à¦¨­ «ì­ë¬ á¯®á®¡®¬,
ª®â®àë© ¯à¨­ïâ áà¥¤¨ íª®­®¬¨áâ®¢ ¨ ­ å®¦¤¥­¨ï à¥è¥­¨ï á ¯®¬®éìî « £-
à ­¦¨ ­  ¤ áâ ®¤¨­ ¨ â®â ¦¥ à¥§ã«ìâ â.

���������� ������������� ���������
����������������� ��������� � ����

��������� ����������������
��� ������������ ������������ �������

������� ������������� ����������������
��������� �������� �������.∗

�áâ è®¢  �.�.
�®áª®¢áª¨© £®áã¤ àáâ¢¥­­ë© ã­¨¢¥àá¨â¥â íª®­®¬¨ª¨, áâ â¨áâ¨ª¨ ¨

¨­ä®à¬ â¨ª¨ (����)
�®áª¢ , �¥¦¨­áª ï ã«., 7

�¥«.: (495)4422391, e-mail: ast@diffiety.ac.ru

∗� ¡®â  ¢ë¯®«­¥­  ¯à¨ ç áâ¨ç­®© ¯®¤¤¥à¦ª¥ ���� (£à ­â No. 06{01{00715).
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�à¥¤áâ ¢«¥­¨¥ «¨­¥©­®£® ¤¨ää¥à¥­æ¨ «ì­®£® ®¯¥à â®à 

L =
dn

dxn
+

n−1∑

j=0

aj(x)
dj

dxj
(1)

¢ ¢¨¤¥ ®¯¥à â®à  ª¢ §¨¯à®¨§¢®¤­®©

rn(x)
d

dx
◦ . . . ◦ r1(x)

d

dx
◦ r0(x) (2)

á £« ¤ª¨¬¨ ¯®«®¦¨â¥«ì­ë¬¨ äã­ªæ¨ï¬¨ rj(x) ¨á¯®«ì§®¢ «®áì ¬­®£¨¬¨
¬ â¥¬ â¨ª ¬¨ ¤«ï ¨áá«¥¤®¢ ­¨ï á¢®©áâ¢ à¥è¥­¨© «¨­¥©­ëå ¤¨ää¥à¥­æ¨-
 «ì­ëå ãà ¢­¥­¨© ¢ëá®ª®£® ¯®àï¤ª . (�¬., ­ ¯à¨¬¥à, à ¡®âë G. P�olya,
Ch.I. de la Vall�ee-Poussin, �.�. �¥¢¨­ , �.�. �®ª®à­®£®, �.�. �¥à£¥¥¢ ,
�.�. � ­âãà¨ï [1{6] ¨ ááë«ª¨ ¢ íâ¨å à ¡®â å.)

�ª § «®áì, çâ® íâ® ¯à¥¤áâ ¢«¥­¨¥ ¬®¦¥â ¡ëâì ¨á¯®«ì§®¢ ­® ¨ ¤«ï ¨á-
á«¥¤®¢ ­¨ï ª ç¥áâ¢¥­­ëå á¢®©áâ¢ à¥è¥­¨© ª¢ §¨«¨­¥©­ëå ¤¨ää¥à¥­æ¨-
 «ì­ëå ãà ¢­¥­¨©

y(n) +
n−1∑

i=0

ai(x) y(i) + p(x) |y|k−1y = 0, (3)

£¤¥ n > 1, k > 1, p(x) ¨ ai(x) | ­¥¯à¥àë¢­ë¥ äã­ªæ¨¨.
� ç áâ­®áâ¨, ¯®«ãç¥­ë á«¥¤ãîé¨¥ à¥§ã«ìâ âë.
�¥®à¥¬  1. �«ï «î¡ëå k > 1, p∗ > 0, A > 0, ¨ n > 1 áãé¥áâ¢ãîâ â ª¨¥

δ > 0 ¨ M1 > 0, çâ® ¤«ï «î¡ëå ª®­¥ç­ëå a,b, ¤«ï «î¡ëå ­¥¯à¥àë¢­ëå ­ 
[ a, b ] äã­ªæ¨© p(x) > p∗ ¨ a0(x), . . . , an−1(x), ã¤®¢«¥â¢®àïîé¨å ãá«®¢¨ï¬

n−1∑

j=0

sup { | aj(x) | : x ∈ [ a, b ] } 6 A, (4)

¨ ¤«ï «î¡®£® ¯®«®¦¨â¥«ì­®£® à¥è¥­¨ï ãà ¢­¥­¨ï (3), ®¯à¥¤¥«¥­­®£® ­ 
[ a, b ], ¨¬¥¥â ¬¥áâ® ­¥à ¢¥­áâ¢®

y(x) 6 M1 min { δ, x− a }−n/(k−1)

¥á«¨ n ­¥ç¥â­®, ¨ ­¥à ¢¥­áâ¢®
y(x) 6 M1

¥á«¨ n ç¥â­®.
�¥®à¥¬  2. �«ï «î¡ëå k > 1, p∗ > 0, A > 0, n > 1 áãé¥áâ¢ãîâ

â ª¨¥ δ > 0 ¨ M2 > 0, çâ® ¤«ï «î¡ëå ª®­¥ç­ëå a,b, ¤«ï «î¡ëå ­¥¯à¥àë¢-
­ëå ­  [ a, b ] äã­ªæ¨© p(x) < −p∗ ¨ a0(x), . . . , an−1(x), ã¤®¢«¥â¢®àïîé¨å
ãá«®¢¨ï¬ (4), ¨ ¤«ï «î¡®£® ¯®«®¦¨â¥«ì­®£® à¥è¥­¨ï ãà ¢­¥­¨ï (3), ®¯à¥-
¤¥«¥­­®£® ­  [ a, b ], ¨¬¥¥â ¬¥áâ® ­¥à ¢¥­áâ¢®

y(x) 6 M2 min { δ, b− x }−n/(k−1)
,

¥á«¨ n ­¥ç¥â­®, ¨ ­¥à ¢¥­áâ¢®
y(x) 6 M2 min { δ, x− a, b− x }−n/(k−1)

,

¥á«¨ n ç¥â­®.
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�¥®à¥¬  3. �ãáâì äã­ªæ¨¨ p(x) ¨ aj(x) ¢ ãà ¢­¥­¨¨ (3) ã¤®¢«¥â¢®àïîâ
ãá«®¢¨ï¬

∞∫
xn−1 |p(x)| dx < ∞, (5)

∞∫
xn−j−1 |aj(x)| dx < ∞, j = 0, . . . , n− 1. (6)

�®£¤  ¤«ï «î¡®£® h 6= 0 áãé¥áâ¢ã¥â ®¯à¥¤¥«¥­­®¥ ¢ ®ªà¥áâ­®áâ¨ +∞
­¥ª®«¥¡«îé¥¥áï à¥è¥­¨¥ y(x) ãà ¢­¥­¨ï (3), áâà¥¬ïé¥¥áï ª h ¯à¨ x →∞,
¯à®¨§¢®¤­ë¥ ª®â®à®£® ã¤®¢«¥â¢®àïîâ ãá«®¢¨ï¬

∞∫
xj−1

∣∣∣y(j)(x)
∣∣∣ dx < ∞, j = 1, . . . , n.

�¥®à¥¬  4. �ãáâì äã­ªæ¨ï p(x) ¯®«®¦¨â¥«ì­ ,   äã­ªæ¨¨ aj(x), j =
= 0, . . . , n− 1, ã¤®¢«¥â¢®àïîâ ãá«®¢¨ï¬ (6).

�®£¤  á«¥¤ãîé¨¥ ãá«®¢¨ï à ¢­®á¨«ì­ë:

(i) p(x) ã¤®¢«¥â¢®àï¥â ãá«®¢¨î (5),
(ii) áãé¥áâ¢ã¥â ®¯à¥¤¥«¥­­®¥ ¢ ®ªà¥áâ­®áâ¨ +∞, ­¥ª®«¥¡«îé¥¥áï à¥è¥-

­¨¥ ãà ¢­¥­¨ï (3), ­¥ áâà¥¬ïé¥¥áï ª ­ã«î ¯à¨ x →∞.

�¥®à¥¬  5. �ãáâì n ç¥â­®¥, p(x) > 0, äã­ªæ¨¨ aj(x) ã¤®¢«¥â¢®àïîâ
ãá«®¢¨ï¬ (6). �®£¤  ¢á¥ à¥è¥­¨ï ãà ¢­¥­¨ï (3) ï¢«ïîâáï ª®«¥¡«îé¨¬¨áï
â®£¤  ¨ â®«ìª® â®£¤ , ª®£¤ 

∞∫
xn−1 p(x) dx = ∞.

� ¬¥ç ­¨¥. �¥®à¥¬  5 ®¡®¡é ¥â à¥§ã«ìâ âë à ¡®â [7], [8]. �¢®©áâ¢ 
à¥è¥­¨© á®®â¢¥âáâ¢ãîé¨å ãà ¢­¥­¨© á ª¢ §¨¯à®¨§¢®¤­®© ¯à¨¢®¤ïâáï ¢ [9].
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�å¬ ­®¢ 2 �.�., �¦¥­ «¨¥¢1 �.�., � ¬ § ­®¢2 �.�.

1�­áâ¨âãâ ¬ â¥¬ â¨ª¨ �� ��� ��, £. �«¬ âë, � § åáâ ­, e-mail:
dzhenali@math.kz

2� à £ ­¤¨­áª¨© £®áã¤ àáâ¢¥­­ë© ã­¨¢¥àá¨â¥â ¨¬. �.�. �ãª¥â®¢ , £.
� à £ ­¤ , � § åáâ ­, e-mail: ramamur@mail.ru

� à ¡®â¥ à áá¬ âà¨¢ îâáï ¢®¯à®áë à §à¥è¨¬®áâ¨ £à ­¨ç­®© § ¤ ç¨
¤«ï ¤¢ã¬¥à­®£® á¯¥ªâà «ì­®-­ £àã¦¥­­®£® ¯® ¯à®áâà ­áâ¢¥­­ë¬ ¯¥à¥¬¥­-
­ë¬ ãà ¢­¥­¨ï â¥¯«®¯à®¢®¤­®áâ¨.

� áá¬®âà¨¬ ¢ ®¡« áâ¨ Q = {(x, y, t), x > 0, y > 0, t > 0} £à ­¨ç­ãî
§ ¤ çã:

Lλu ≡ (L− λB)u = f ⇐⇒





ut −∆u + λ ∆u

∣∣∣∣
x=t
y=t

= f(x, y, t),

u(x, y, 0) = 0;
u(0, y, t) = u(x, 0, t) = 0, λ ∈ C.

(1)

�¥è¥­¨¥ § ¤ ç¨ (1) ¨é¥¬ ¢ ª« áá¥ äã­ªæ¨©

U =
{

u | u, ut −∆u ∈ L∞(Q), ∆u
∣∣∣

x=t
y=t

∈ L∞(0, ∞)
}

,

�¡à é ï ¤¨ää¥à¥­æ¨ «ì­ãî ç áâì ¢ £à ­¨ç­®© § ¤ ç¥ (1) ¡ã¤¥¬ ¨¬¥âì

u(x, y, t) = −λ

t∫

0

K0(x, y, t− τ) · µ (τ) dτ+

+

t∫

0

∫ ∫
G(x, y; ξ, η, t− τ)f(ξ, η, τ) dξ dη dτ, (2)

£¤¥ µ(t) = ∆u

∣∣∣∣
x=t
y=t

, G | äã­ªæ¨ï �à¨­ ,

K0(x, y, t− τ) = erf
(

x

2
√

t− τ

)
· erf

(
y

2
√

t− τ

)
.
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�¨ää¥à¥­æ¨àãï à ¢¥­áâ¢® (2) ¤¢ ¦¤ë ¯® x ¨ y, ¨ á«®¦¨¢ ¯®«ãç¥­­ë¥
à¥§ã«ìâ âë, ¯®«ãç¨¬ á«¥¤ãîé¥¥ ®á®¡®¥ ¨­â¥£à «ì­®¥ ãà ¢­¥­¨¥ �®«ìâ¥àà 
®â­®á¨â¥«ì­® ­¥¨§¢¥áâ­®© äã­ªæ¨¨ µ(t)

µ (t)− λ

t∫

0

K(t, τ)µ (τ)dτ = F (t) , (3)

£¤¥
K(t, τ) =

t√
π(t− τ)3/2

exp
(
− t2

4(t− τ)

)
· erf

(
− t

2
√

t− τ

)
;

F (t) =


∆

t∫

0

∞∫

0

∞∫

0

G(x, y; ξ, η, t− τ)f(ξ, η, τ) dξ dη dτ




∣∣∣∣∣
x=t
y=t

� ¬¥â¨¬, çâ® ï¤à® ¨­â¥£à «ì­®£® ãà ¢­¥­¨ï (3) ®¡« ¤ ¥â á«¥¤ãîé¨¬
á¢®©áâ¢®¬:

lim
t→0

t∫

0

K(t, τ) dτ = 1,

çâ® ¯à¨­æ¨¯¨ «ì­ë¬ ®¡à §®¬ ®â«¨ç ¥â ãà ¢­¥­¨¥ (3) ®â ãà ¢­¥­¨© �®«ì-
â¥àà  ¢â®à®£® à®¤ , ¤«ï ª®â®àëå à¥è¥­¨¥ áãé¥áâ¢ã¥â ¨ ¥¤¨­áâ¢¥­­®.

� §¤¥«¨¬ ª®¬¯«¥ªá­ãî ¯«®áª®áâì ¯ à ¬¥âà  λ ­  ­¥¯¥à¥á¥ª îé¨¥áï
®¡« áâ¨ Dm, m = 0, 1, 2, . . . á«¥¤ãîé¨¬ ®¡à §®¬:

D2n =
{

D(1)
n ∩D(2)

n

}
\

2n−1⋃

k=−1

Dk, D−1 = φ,

D2n+1 =
{

D(1)
n ∪D(2)

n

}
\

2n⋃

k=0

Dk,

£¤¥ D
(1)
n = {λ: |λ| < exp[(2n+1)π−arg λ]}, D

(2)
n = {λ: |λ| < exp[2nπ+arg λ]},

n = 0, 1, 2, . . .
�áá«¥¤ãï ¨­â¥£à «ì­®¥ ãà ¢­¥­¨¥ (3) [1{5] ¯®«ãç ¥¬ á«¥¤ãîé¨© à¥-

§ã«ìâ â
�¥®à¥¬ . �á«¨ λ ∈ D0, â® ∀F (t) ∈ L∞(0,∞), £à ­¨ç­ ï § ¤ ç  (1)

¨¬¥¥â ¥¤¨­áâ¢¥­­®¥ à¥è¥­¨¥ u ∈ U . �á«¨ λ ∈ Dm (m = 1, 2, . . . ), â®
∀F (t) ∈ L∞(0,∞), § ¤ ç  (2) ¨¬¥¥â ®¡é¥¥ à¥è¥­¨¥ u ∈ U , á®áâ®ïé¥¥ ¨§
áã¬¬ë à¥è¥­¨ï u®¤­(x, y, t) =

m∑
k=1

Ck ·uλk(x, y, t) ®¤­®à®¤­®© § ¤ ç¨, £¤¥ Ck

| ¯à®¨§¢®«ì­ë¥ ¯®áâ®ï­­ë¥ ¨ ç áâ­®£® à¥è¥­¨ï ­¥®¤­®à®¤­®© § ¤ ç¨.
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� d-������ ������� ����� �� ��������

��������� ��������
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� áá¬ âà¨¢ ¥âáï § ¤ ç  ®¯â¨¬ «ì­®£® ¢®ááâ ­®¢«¥­¨ï à¥è¥­¨ï § ¤ ç¨
�¨à¨å«¥ ¢ d-¬¥à­®¬ è à®¢®¬ ¯®ïá¥ D1 = {x ∈ R : 0 < R < |x| < 1} ¯®
ª®­¥ç­®¬ã ­ ¡®àã ª®íää¨æ¨¥­â®¢ �ãàì¥ £à ­¨ç­ëå äã­ªæ¨©, § ¤ ­­ëå á
¯®£à¥è­®áâìî ¢ l2 ¨ l∞-­®à¬ å ¤«ï d > 3 (§ ¤ ç  ¤«ï d = 2 ¡ë«  à áá¬®â-
à¥­  ¢ à ¡®â¥ [5].) �à¨ à¥è¥­¨ï ¡ë«¨ ¨á¯®«ì§®¢ ­ë ¬¥â®¤ë ¨ à¥§ã«ìâ âë,
¯®«ãç¥­­ë¥ ¢ à ¡®â å [1], [2], [3] ¨ [4].

� áá¬ âà¨¢ ¥âáï § ¤ ç  �¨à¨å«¥
∆u = 0, u∣∣

|x|=R

= f1(x′), u∣∣
|x|=1

= f2(x′), (1)

£¤¥
x′ ∈ Sd−1 =

{
x′ ∈ Rd : |x′| = 1

}
, fi(x′) ∈ L2(Sd−1), i = 1, 2.

�ã­ªæ¨¨ f1(x′), f2(x′) ∈ L2(Sd−1) § ¤ ­ë á¢®¨¬¨ àï¤ ¬¨ �ãàì¥

fi(x′) =
∞∑

k=0

ak∑

j=1

c
(i)
kj Y

(k)
j (x′), i = 1, 2, (2)

£¤¥ Y
(k)
j (x′) | ®àâ®­®à¬¨à®¢ ­­ë© ¡ §¨á ¯à®áâà ­áâ¢  L2(Sd−1) ¨§ áä¥à¨-

ç¥áª¨å £ à¬®­¨ª, ak | à §¬¥à­®áâì ¯à®áâà ­áâ¢  Hk £ à¬®­¨ª ¯®àï¤ª 
k. �ã­ªæ¨¨ f1(x′) ¨ f(x′) § ¤ ­ë ­¥â®ç­®. �à¥¤¯®« £ ¥âáï, çâ® ¨§¢¥áâ­ë
¢¥ªâ®àë

f̃N
i = {y(i)

kj }, k = 0, 1, . . . , k0, j = 1, . . . , ak, N =
k0∑

k=0

ak, i = 1, 2

â ª¨¥, çâ®
‖f̃N

i − fN
i ‖lNp

6 δi, δi > 0, fN
i = {c(i)

kj }, k = 0, 1, . . . , k0, j = 1, . . . , ak,

£¤¥ c
(i)
kj | ª®íää¨æ¨¥­âë �ãàì¥ äã­ªæ¨© fi(x′), i = 1, 2 ¨ ¤«ï a =

= (a1, . . . , aN )

‖a‖lNp
=





(
N∑

k=1

|ak|p
)1/p

, 1 6 p < ∞,

max
k=1,...,N

|ak|, p = ∞.
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� ¤ ç  ¢®ááâ ­®¢«¥­¨ï § ª«îç ¥âáï ¢ â®¬, çâ®¡ë ¯® ¨­ä®à¬ æ¨¨ ® ¢¥ªâ®-
à å f̃N

1 , f̃N
2 ¢®ááâ ­®¢¨âì à¥è¥­¨¥ § ¤ ç¨ (1). �à¥¤¯®« £ ¥âáï, çâ® äã­ª-

æ¨¨ fi(x′), i = 1, 2 ¯à¨­ ¤«¥¦ â ®¡®¡é¥­­®¬ã á®¡®«¥¢áª®¬ã ª« ááã

W β
2 (Sd−1) =

{
f(·) ∈ L2(Sd−1) : ‖(−∆S)β/2f(·)‖L2(Sd−1) 6 1

}
,

£¤¥ ¤«ï β > 0 ®¯¥à â®à (−∆S)β/2 ®¯à¥¤¥«ï¥âáï à ¢¥­áâ¢®¬

(−∆S)β/2g(x′) =
∞∑

k=1

Λβ/2
k

ak∑

j=1

gkjY
(k)
j (x′),

g(x′) =
∞∑

k=0

ak∑

j=1

gkjY
(k)
j (x′),

  Λk = k(k + d − 2) | á®¡áâ¢¥­­ë¥ ç¨á«  ®¯¥à â®à  �¥«ìâà ¬¨{� ¯« á 
(−∆S). � ª ç¥áâ¢¥ ¬¥â®¤®¢ ¢®ááâ ­®¢«¥­¨ï à áá¬®âà¨¢ îâáï ¢á¥¢®§¬®¦-
­ë¥ ®¯¥à â®àë ϕ: lNp × lNp → L2(D1). �®£à¥è­®áâìî ®¯â¨¬ «ì­®£® ¢®ááâ -
­®¢«¥­¨ï ­ §ë¢ ¥âáï ¢¥«¨ç¨­ 
EN,p(W

β
2 (Sd−1), δ1, δ2) =

= inf
ϕ:lNp ×lNp →L2(D1)

sup
fi∈W

β
2 (Sd−1),

i=1,2

sup
efN
i
∈ lNp ,

‖fN
i
− efN

i
‖

lNp
6δi, i=1,2

‖u− ϕ(f̃N
1 , f̃N

2 )‖L2(D1).

  ¬¥â®¤, ­  ª®â®à®¬ ¤®áâ¨£ ¥âáï ­¨¦­ïï £à ­ì, ­ §ë¢ ¥âáï ®¯â¨¬ «ì­ë¬.
� à ¡®â¥ ­ ©¤¥­ë §­ ç¥­¨ï ¯®£à¥è­®áâ¥© ®¯â¨¬ «ì­®£® ¢®ááâ ­®¢«¥-

­¨ï ¤«ï p = 2 ¨ p = ∞,   â ª¦¥ ¤«ï íâ¨å á«ãç ¥¢ ¯®áâà®¥­ë ®¯â¨¬ «ì­ë¥
¬¥â®¤ë, «¨­¥©­ë¥ ®â­®á¨â¥«ì­® {y(1)

kj } ¨ {y(2)
kj }.
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� ��������� ������ ��� ���������
��������� ������ � ������� ��������

��������� �� �������

� à ­®¢áª ï �.�., �àçãª �.�.
�¥«®àãááª¨© £®áã¤ àáâ¢¥­­ë© ã­¨¢¥àá¨â¥â

£. �¨­áª, 220030, ¯à.�¥§ ¢¨á¨¬®áâ¨, 4
�¥«.: +375 172203914, e-mail: yurchuk@bsu.by

�«ï ¯®«ã®£à ­¨ç¥­­®© áâàã­ë à áá¬ âà¨¢ ¥âáï á«¥¤ãîé ï á¬¥è ­­ ï
§ ¤ ç 

∂2u

∂t2
− ∂2u

∂x2
= 0, 0 < x < ∞, t > 0, (1)

u|t=0 = ϕ(x),
∂u

∂t

∣∣∣∣
t=0

= ψ(x), 0 6 x < ∞, (2)(
α(t)

∂u

∂t
+ β(t)

∂u

∂x
+ γ(t)u

)∣∣∣∣
x=0

= g(t), (3)

¢ ¯à¥¤¯®«®¦¥­¨ïå, çâ® äã­ªæ¨¨ α(0)ϕ(0) + β(0)ϕ′(0) + γ(0)ϕ(0) = g(0).
�á«¨ α(t) 6= β(t), â® à¥è¥­¨¥ § ¤ ç¨ (1) { (3) ¨¬¥¥â ¢¨¤

u+(x, t) =
ϕ(x + t) + ϕ(x− t)

2
+

1
2

x+t∫

x−t

ψ(ξ) dξ, x− t > 0,

u−(x, t) =
ϕ(t + x)− ϕ(t− x)

2
+

1
2

t+x∫

t−x

ψ(ξ) dξ−

−
t−x∫

0

β(τ)
α(τ)− β(τ)

[ϕ′(τ) + ψ(τ)] exp

τ∫

t−x

γ(ξ)dξ

α(ξ)− β(ξ)
dτ+

+

t−x∫

0

g(τ)
α(τ)− β(τ)

exp

τ∫

t−x

γ(ξ)dξ

α(ξ)− β(ξ)
dτ+

+ϕ(0) exp

0∫

t−x

γ(ξ)dξ

α(ξ)− β(ξ)
, x− t 6 0.

�á«¨ ¦¥ α(t) ≡ β(t), â® à¥è¥­¨¥ § ¤ ç¨ (1) { (3) ¨¬¥¥â ¢¨¤

u+(x, t) =
ϕ(x + t) + ϕ(x− t)

2
+

1
2

x+t∫

x−t

ψ(ξ)dξ, x− t > 0,

u−(x, t) =
ϕ(x + t)− ϕ(x− t)

2
+
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+
1
2

t+x∫

t−x

ψ(ξ) dξ − β(t− x)
γ(t− x)

[ϕ′(t− x) + ψ(t− x)] +
g(t− x)
γ(t− x)

, x− t 6 0.

�à®¢®¤¨âáï  ­ «¨§ ¯®«ãç¥­­ëå ä®à¬ã«.

����������� ��������� �������
��� ������� ����� ����������
� ���������������� �������

� â¨é¥¢ �.�.
�¦­ë© �¥¤¥à «ì­ë© �­¨¢¥àá¨â¥â

�®áâ®¢-­ -�®­ã, �®áá¨ï
e-mail: batish@math.rsu.ru

�§ãç¥­ë  ¢â®¬®¤¥«ì­ë¥ à¥¦¨¬ë ­¥áâ æ¨®­ à­ëå â¥à¬®ª ¯¨««ïà­ëå
®á¥á¨¬¬¥âà¨ç­ëå â¥ç¥­¨© ¦¨¤ª®áâ¨ ¢ â®­ª®¬ £®à¨§®­â «ì­®¬ á«®¥, ®£à -
­¨ç¥­­®¬ á­¨§ã â¢¥à¤®© áâ¥­ª®©,   á¢¥àåã á¢®¡®¤­®© ¯®¤¢¨¦­®© £à ­¨-
æ¥©. �¥ç¥­¨ï ¢ë§¢ ­ë ­¥à ¢­®¬¥à­ë¬ ­ £à¥¢®¬ â¢¥à¤®© ¯®¢¥àå­®áâ¨ ¯à¨
®âáãâáâ¢¨¨ ¯®â®ª  â¥¯«  ­  á¢®¡®¤­®© £à ­¨æ¥. �áá«¥¤®¢ ­¨¥ ¯à®¢¥¤¥­®
­  ®á­®¢¥ ãà ¢­¥­¨© ¯®£à ­¨ç­®£® á«®ï �à ­¤â«ï ¯à¨ ¬ «ëå §­ ç¥­¨ïå
â®«é¨­ë á«®ï h. �¢â®¬®¤¥«ì­ë¥ à¥è¥­¨ï ¤«ï ¯®«¥© áª®à®áâ¨ ¨ â¥¬¯¥à -
âãàë ¢ëà ¦¥­ë ç¥à¥§ äã­ªæ¨¨, ª®â®àë¥ ®¯à¥¤¥«¥­ë ¨§ ªà ¥¢®© § ¤ ç¨
¤«ï á¨áâ¥¬ë ���, á®¤¥à¦ é¥© ¯ à ¬¥âà γ, ¯à®¯®àæ¨®­ «ì­ë© £à ¤¨¥­âã
â¥¬¯¥à âãàë. �«ï ªà ¥¢®© § ¤ ç¨ ­ ©¤¥­ë ý®á­®¢­ë¥þ à¥¦¨¬ë, ã ª®â®-
àëå ®âáãâáâ¢ã¥â ®ªàã¦­ ï ª®¬¯®­¥­â  áª®à®áâ¨. �â¨ à¥¦¨¬ë à ááç¨â ­ë
ç¨á«¥­­® ¨  á¨¬¯â®â¨ç¥áª¨.

�à¨ ®¯à¥¤¥«¥­­ëå §­ ç¥­¨ïå ¯ à ¬¥âà®¢ h, γ ®â ®á­®¢­ëå à¥¦¨¬®¢ ®â-
¢¥â¢«ïîâáï ­¥áª®«ìª® ¢â®à¨ç­ëå à¥¦¨¬®¢ á ­¥­ã«¥¢®© ®ªàã¦­®© ª®¬¯®-
­¥­â®© áª®à®áâ¨. �®çª¨ ¡¨äãàª æ¨¨ ­ ©¤¥­ë ¨§ ªà ¥¢®© § ¤ ç¨ ­  á®¡áâ-
¢¥­­ë¥ §­ ç¥­¨ï. �¨á«¥­­® ¯®áâà®¥­ë ¢¥â¢¨ ¡¨äãàª æ¨®­­ëå ªà¨¢ëå ¨
®¯à¥¤¥«¥­ë ¯à®áâë¥ ¨ ¤¢ãªà â­ë¥ á®¡áâ¢¥­­ë¥ ç¨á« . �à ¢­¥­¨ï à §¢¥â-
¢«¥­¨ï ¯à¨¢®¤ïâáï ª ¢¨¤ã b(h, β) = 0. �ã­ªæ¨ï b(h, β) à §« £ ¥âáï ¢
ª®­¥ç­ë© àï¤ �¥©«®à  ¢ ®ªà¥áâ­®áâ¨ â®çª¨ ¢¥â¢«¥­¨ï β = 0, h = h0. �
á«ãç ¥, ª®£¤  ¯à¨ ­¥ª®â®à®¬ §­ ç¥­¨¨ γ = γ0 á®¡áâ¢¥­­®¥ ç¨á«® ¤¢ãªà â-
­®¥ ãà ¢­¥­¨¥ à §¢¥â¢«¥­¨ï ¯à¨¢®¤¨âáï ª ¢¨¤ã (h−h0)2bhh+β2bββ+. . . = 0.
�®íää¨æ¨¥­âë bhh, bββ | íâ® ç áâ­ë¥ ¯à®¨§¢®¤­ë¥ äã­ªæ¨¨ b(h, β) ¯®
¯ à ¬¥âà ¬ h ¨ β. �â¨ ¯à®¨§¢®¤­ë¥ ­ ©¤¥­ë ç¨á«¥­­®. �¤¥áì ¢®§­¨ª îâ
¤¢  á«ãç ï: (i) bhh bββ > 0 ¨«¨ (ii) bhh bββ < 0. � á«ãç ¥ (i) ¢ â®çª¥ h = h0

¡¨äãàª æ¨ï ®âáãâáâ¢ã¥â,   ¢ á«ãç ¥ (ii) ¢®§­¨ª ¥â ¤¢ãáâ®à®­­¥¥ ¢¥â¢«¥­¨¥.
� áá¬®âà¥­ á«ãç ©, ª®£¤  ¯à¨ §­ ç¥­¨¨ ¯ à ¬¥âà  γ, ¡«¨§ª®¬ ª §­ -

ç¥­¨î γ0, ¨¬¥îâáï ¤¢¥ ¡«¨§ª¨¥ â®çª¨ ¡¨äãàª æ¨¨ A1 ¨ A2 á ¯à®áâë¬¨
á®¡áâ¢¥­­ë¬¨ ç¨á« ¬¨ h1(γ) ¨ h2(γ). �à¨ γ → γ0 − 0 íâ¨ â®çª¨ ¯à¨-
¡«¨¦ îâáï ¤àã£ ª ¤àã£ã ¨ á«¨¢ îâáï ¯à¨ γ = γ0, ®¡à §ãï â®çªã A0 á
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¤¢ãªà â­ë¬ á®¡áâ¢¥­­ë¬ ç¨á«®¬ h0(γ0). � á«ãç ¥ (i) ¯à¨ γ → γ0−0 ¢¥â¢¨
¢â®à¨ç­ëå à¥¦¨¬®¢, á®¥¤¨­ïîé¨¥ â®çª¨ A1 ¨ A2, áâï£¨¢ îâáï ª â®çª¥
A0 ¨ ¯à¨ γ = γ0 ¢â®à¨ç­ë¥ à¥¦¨¬ë ¨áç¥§ îâ. � á«ãç ¥ (ii) ¯à¨ γ = γ0

¢®§­¨ª ¥â ¤¢ãáâ®à®­­¥¥ ¢¥â¢«¥­¨¥. �¤¥áì ¯à¨ γ → γ0 + 0 ¢¥â¢¨ ¢â®à¨ç­ëå
à¥¦¨¬®¢ ®â¤¥«ïîâáï ®â ¢¥â¢¨ ý®á­®¢­®£®þ à¥¦¨¬  ¢ â®çª¥ A0 ¨ ¤ «¥¥, á
à®áâ®¬ ¯ à ¬¥âà  γ ã¤ «ïîâáï ®â íâ®© ¢¥â¢¨. �à ¢­¥­¨ï à §¢¥â¢«¥­¨ï á
â®ç­®áâìî ¤® ¬ «ëå ¢ëáè¥£® ¯®àï¤ª  ¢¡«¨§¨ â®ç¥ª A1 ¨ A2 ¯à¨¢®¤ïâáï ª
¢¨¤ã (h− h1)(h− h2) bhh + β2bββ + . . . = 0.

�«ï ¯®áâà®¥­¨ï  á¨¬¯â®â¨ª¨ ¢â®à¨ç­ëå à¥¦¨¬®¢ ¢ ®ªà¥áâ­®áâ¨ â®çª¨
A0 ¢¢®¤¨âáï ¬ «ë© ¯ à ¬¥âà ε =

√
|(h− h1)(h− h2)|, § ¢¨áïé¨© ®â ¤¢ãå

¤àã£¨å ¬ «ëå ¯ à ¬¥âà®¢ h − h0 ¨ γ − γ0. �¢®¤¨âáï ¯ à ¬¥âà q = (γ −
− γ0)/ε ¨ ¢ë¯®«­ï¥âáï ¯¥à¥å®¤ ®â ¯ à ¬¥âà®¢ (h, γ) ª (ε, q) ¯à¨ ãá«®¢¨¨,
çâ® q = O(1). �âà®ïâáï  á¨¬¯â®â¨ç¥áª¨¥ àï¤ë ¯® áâ¥¯¥­ï¬ ε.

� «¥¥, ¢ë¯®«­ï¥âáï ®¡à â­ë© ¯¥à¥å®¤ ®â ¯ à ¬¥âà  q ª ¯ à ¬¥âàã γ. �
à¥§ã«ìâ â¥ ¯®«ãç îâáï  á¨¬¯â®â¨ç¥áª¨¥ à §«®¦¥­¨ï ¢â®à¨ç­ëå à¥¦¨¬®¢
¯à¨ ε → 0, γ → γ0. �á¨¬¯â®â¨ç¥áª¨¥ à §«®¦¥­¨ï ¢â®à¨ç­ëå à¥¦¨¬®¢
¯®áâà®¥­ë â ª¦¥ ¨ ¤«ï q → 0.

�â®à¨ç­ë¥ à¥¦¨¬ë ¯à¨ h → h0, γ → γ0 à ááç¨â ­ë ª ª ¯®  á¨¬¯-
â®â¨ç¥áª¨¬ ä®à¬ã« ¬, â ª ¨ ç¨á«¥­­®, ¯ãâ¥¬ ¨­â¥£à¨à®¢ ­¨ï ®á­®¢­®©
ªà ¥¢®© § ¤ ç¨ ¬¥â®¤®¬ ¯à¨áâà¥«ª¨. �â­®á¨â¥«ì­ ï ¯®£à¥è­®áâì ¯à¨ áà -
é¨¢ ­¨¨ íâ¨å à¥è¥­¨© á®áâ ¢«ï¥â O(10−2).

����������� �������� ����������������
� ������������� ������� �����������

�®£¤ ­®¢  �.�., �« ¤ª®¢ �.�.
����� ¨¬. �àã¯áª®©

�®áª¢ , �®áá¨ï
e-mail: Sglad@newmail.ru, sonjaf@list.ru

�à¨ ¨§ãç¥­¨¨ ¯à®æ¥áá  â¥¯«®¯à®¢®¤­®áâ¨ ¢ á«®¦­ëå ä¨§¨ç¥áª¨å á¨á-
â¥¬ å, ¨­®£¤  ¢®§­¨ª ¥â ­¥®¡å®¤¨¬®áâì ¯®áâ ­®¢ª¨ ç¨áâ®  ¡áâà ªâ­ëå (¢
¬ â¥¬ â¨ç¥áª®¬ ®â­®è¥­¨¨) § ¤ ç. � ç¨á«ã ¯®¤®¡­ëå § ¤ ç ¬®¦­® ®â-
­¥áâ¨, ­ ¯à¨¬¥à, § ¤ çã ® ¢ëïá­¥­¨¨ ®á®¡¥­­®áâ¥© ¯à®æ¥áá  â¥¯«®¯¥à¥­®á 
¢ áâàãªâãà å â¨¯  ý¥«ª¨þ. � ª¢ §¨®¤­®¬¥à­®¬ á«ãç ¥ ¯®¤®¡­ ï § ¤ ç 
¡ë«  à¥è¥­  ¢ à ¡®â¥ [1]. �¥«ìî ­ áâ®ïé¥£® á®®¡é¥­¨ï ï¢«ï¥âáï ®¡®¡-
é¥­¨¥ à¥§ã«ìâ â®¢ áâ âì¨ [1] ­  á«ãç © ª¢ §¨-n-¬¥à­®£® £¥®¬¥âà¨ç¥áª®£®
®¡ê¥ªâ .

� ¤ ¤¨¬ «¨­¥©­ë© ®¯¥à â®à A ¢ ¯à®áâà ­áâ¢¥ à §¬¥à­®áâ¨ d − ε (£¤¥
d = 1, 2, 3, . . . , n) á ¯®¬®éìî ®¯à¥¤¥«¥­¨ï

Axj =
1

(2π)
n
2

+∞∫

−∞
. . .

+∞∫

−∞
ik1−ε

xj
fke

i
nP

j=1
k1−ε

xj
x1−ε

j

dnk (1)
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� «¥¥ ¢¥§¤¥ ¤«ï ã¤®¡áâ¢  ¡ã¤¥¬ n-ªà â­ë© ¨­â¥£à « § ¯¨áë¢ âì ª ª
®¤­®ªà â­ë©.

�ç¥¢¨¤­®, çâ® ¯à¨ ε = 0 ®¯¥à â®à A á®¢¯ ¤ ¥â á ®¡ëç­ë¬ ¤¨ää¥à¥­æ¨-
à®¢ ­¨¥¬ ¯® ª®®à¤¨­ â¥ xj ,   ¯®â®¬ã ¤¥©áâ¢¨¥ ª¢ ¤à â  ®¯¥à â®à  ¤®«¦­®
¡ëâì ®¯à¥¤¥«¥­® ª ª

A2
xj

f = − 1

(2π)
n
2

+∞∫

−∞
k2(1−ε)

xj
fke

i
nP

j=1
k1−ε

xj
x1−ε

j

dnk (2)

�« £®¤ àï ®¡®¡é¥­­®¬ã ­  ­ è á«ãç © ãà ¢­¥­¨î �ãàì¥ (á¬. [1])
∂T

∂t
= χA2T, (3)

£¤¥ χ | ª®íää¨æ¨¥­â â¥¬¯¥à âãà®¯à®¢®¤­®áâ¨ ¢ ¯à®áâà ­áâ¢¥ à §¬¥à-
­®áâ¨ d− ε ¯®«ãç ¥¬ á ¯®¬®éìî (2)

Ṫt = −χ

n∑

j=1

k2(1−ε)
xj

Tk (4)

�¥è ï ãà ¢­¥­¨¥ (4), ¨ á®¢¥àè ï ®¡à â­®¥ ¯à¥®¡à §®¢ ­¨¥ �ãàì¥, ­ -
å®¤¨¬

Tx =
1

(2π)n

+∞∫

−∞
Tx′e

−χt
nP

j=1
f(kxj )

dnx′dnk, (5)

£¤¥

f
(
kxj

)
= k2(1−ε)

xj
+

i

χt
k1−ε

xj

(
x′1−ε

j − x1−ε
j

)
.

�ëç¨á«¥­¨¥ ¨­â¥£à «  (5) ¯® ¯¥à¥¬¥­­ë¬ k ¬ë ®áãé¥áâ¢¨«¨ ¡« £®¤ àï
¬¥â®¤ã ¯¥à¥¢ « . �â® ¯à¨¢¥«® ª à¥§ã«ìâ âã

Tx =
1

(2π)n

+∞∫

−∞
Tx′e

−χt
nP

j=1
f(kj)

dnx′dnk =

=
1

(2π)n

+∞∫

−∞
Tx′




n∏

j=1

+∞∫

−∞
e−χtf(kj)dkj


 dnx′ =

=
1

(2π)n

+∞∫

−∞
Tx′e

−
nP

j=1
u2

j

4χt

(π

2

)n
2

(
(ε− 1) sin

επ

ε− 1

(
ε

2
(2χt)

1+ε
1−ε +

+χt(1− 2ε)(2χt)
2ε

1−ε

)− 1
2
)n

×

×
(√

sin
2επ

ε− 1
+ 2 sin2 επ

2 (ε− 1)

)n n∏

j=1

u
2ε

ε−1
j dnx′ (6)

£¤¥ uj = x′1−ε
j − x1−ε

j .

231



� ¬¥â¨¬, çâ® á¥¤«®¢ ï â®çª  §¤¥áì ¥áâì

kxj = k0
xj

=
i

2χt

(
x1−ε

j − x′1−ε
j

)
. (7)

� ¯à®æ¥áá¥ ¢ëç¨á«¥­¨ï (6) ¡ë«¨ ¨á¯®«ì§®¢ ­ë á«¥¤ãîé¨¥ ¨­â¥£à «ë
+∞∫

−∞
e−χtf(kxj )dkxj

= e−
u2

j
4χt

+∞∫

−∞
e(A(uj)+iB(uj))(kxj

−k0)
2

dkxj , (8)

£¤¥

A (uj) = cos
επ

ε− 1
(ε− 1)u

2ε
ε−1
j

(ε

2
(2χt)

1+ε
1−ε + χt (1− 2ε) (2χt)

2ε
1−ε

)
,

B (uj) = sin
επ

ε− 1
(ε− 1) u

2ε
ε−1
j

(ε

2
(2χt)

1+ε
1−ε + χt (1− 2ε) (2χt)

2ε
1−ε

)
.

�á«¨ ¢¢¥áâ¨ á®ªà é¥­­®¥ ®¡®§­ ç¥­¨¥ mx = kx − k0, â® ®âáî¤  á«¥¤ã¥â
+∞∫

−∞
e−χtf(kxj

)dkxj
=

= Re


e−

u2
j

4χt

+∞∫

−∞
e
−|A(uj)m

2
xj
| (cosB(uj)m2

xj
+ i sinB(uj)m2

xj

)
dmxj


 =

= e−
u2

j
4χt

+∞∫

−∞
e
−|A(uj)|m2

xj cos B(uj)m2
xj

dmxj . (9)

�®«ãç¨¢è¨©áï, ¢ á¢®î ®ç¥à¥¤ì, ¨­â¥£à « (9) «¥£ª® ¢ëç¨á«ï¥âáï ¡« £®-
¤ àï ¬¥â®¤ã ¤¨ää¥à¥­æ¨à®¢ ­¨ï ¯® ¯ à ¬¥âàã.

� ¨â®£¥ ®ª §ë¢ ¥âáï, çâ® (áà. á [2], á¬. â ª¦¥ [3], [4])
+∞∫

0

e−αx2
cos βx2dx =

√
π

2

√
2αβ − α +

√
α2 + β2

√
β
√

α2 + β2
(10)

�«¥¤®¢ â¥«ì­®,
+∞∫

−∞
e−χtf(kxj )dkxj =

= e−
u2

j
4χt

√
π

2

(
(ε− 1) sin

επ

ε− 1
u

2ε
ε−1
j

(ε

2
(2χt)

1+ε
1−ε + χt (1− 2ε) (2χt)

2ε
1−ε

)− 1
2
)
×

×
(√

sin
2επ

ε− 1
+ 2 sin2 επ

2 (ε− 1)

)
(11)
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������ ������� ���������������
����������� ��� ������ ������������
��������� ����������� ������������

�� ut ���������∗

�ã¤®çª¨­  �.�.
�®áá¨©áª¨© ã­¨¢¥àá¨â¥â ¤àã¦¡ë ­ à®¤®¢
117198, �®áª¢ , ã«. �¨ª«ãå®-� ª« ï, 6

�¥«.: (495)9523583, e-mail: sbudotchkina@yandex.ru

� áá¬ âà¨¢ ¥âáï ®¯¥à â®à­®¥ í¢®«îæ¨®­­®¥ ãà ¢­¥­¨¥ ¢¨¤ 
N(u) ≡ P3uu2

t + P2uutt + P1uut + Q(u) = 0, (1)
t ∈ [t0, t1] ⊂ R, u ∈ D(N) ⊆ U ⊆ V.

�¤¥áì ¨ ¤ «¥¥ ¯à¥¤¯®« £ ¥âáï, çâ® Piu | «¨­¥©­ë¥ ®¯¥à â®àë, ¢®®¡é¥
£®¢®àï, ­¥«¨­¥©­ë¬ ®¡à §®¬ § ¢¨áïé¨¥ ®â u (i = 1, 3); Q | ¯à®¨§¢®«ì-
­ë© ®¯¥à â®à, ¢®®¡é¥ £®¢®àï, ­¥«¨­¥©­ë©; D(N) | ®¡« áâì ®¯à¥¤¥«¥­¨ï
®¯¥à â®à  N ; U, V | «¨­¥©­ë¥ ­®à¬¨à®¢ ­­ë¥ ¯à®áâà ­áâ¢ .

�ã¤¥¬ áç¨â âì, çâ® ¡¨«¨­¥©­ ï ä®à¬ 

Φ(·, ·) =

t1∫

t0

〈·, ·〉 dt : V × U → R (2)

ï¢«ï¥âáï ­¥¢ëà®¦¤¥­­®©.
�¡®§­ ç¨¬

δN(u, h) ≡ d

dε
N(u + εh)

∣∣∣∣
ε=0

= N ′
uh, Ñ

′
u(g; h) =

d

dε
Ñu+εhg

∣∣∣∣
ε=0

,

N ′′
u (h1, h2) =

∂2

∂ε1∂ε2
N(u + ε1h1 + ε2h2)

∣∣∣∣
ε1=ε2=0

.

∗� ¡®â  ¢ë¯®«­¥­  ¯à¨ ä¨­ ­á®¢®© ¯®¤¤¥à¦ª¥ ���� (£à ­â ü06.01.00341a)
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�«¥¤ãï [1,2], ®¯¥à â®à N ãà ¢­¥­¨ï (1) ¡ã¤¥¬ ­ §ë¢ âì ¯®â¥­æ¨ «ì­ë¬
­  D(N) ®â­®á¨â¥«ì­® ¡¨«¨­¥©­®© ä®à¬ë (2), ¥á«¨ áãé¥áâ¢ã¥â äã­ªæ¨®-
­ « FN : D(FN ) = D(N) → R â ª®©, çâ®

δFN [u, h] = Φ(N(u), h) ∀u ∈ D(N), ∀h ∈ D(N ′
u).

�¥®à¥¬ . �ãáâì D∗
t = −Dt ­  D(N ′

u). �®£¤  ®¯¥à â®à N ¢¨¤  (1) ï¢«ï-
¥âáï ¯®â¥­æ¨ «ì­ë¬ ­  D(N) ®â­®á¨â¥«ì­® ¡¨«¨­¥©­®© ä®à¬ë (2) ⇐⇒
∀u ∈ D(N), ∀t ∈ [t0, t1] ¢ë¯®«­ïîâáï á«¥¤ãîé¨¥ ãá«®¢¨ï ­  D(N ′

u):
P2u = P ∗2u,

P1u − 2
∂P ∗2u

∂t
+ P ∗1u = 0,

utP
∗
3u − P ∗′2u(·; ut) + P3u(ut(·)) = 0,

−∂2P ∗2u

∂t2
+

∂P ∗1u

∂t
+ Q′u −Q′∗

u = 0,

−
(

∂P ∗2u

∂t

)′

u

(·; ut)− ∂P ∗′2u

∂t
(·; ut)+

+P ∗′1u(·;ut) + P ′1u(ut; ·)− [P ′1u(ut; ·)]∗ + 2ut
∂P ∗3u

∂t
= 0,

P ′2u(utt; ·)− P ∗′2u(·; utt)− [P ′2u(utt; ·)]∗ + 2uttP
∗
3u = 0,

−P ∗′′2u (·; ut; ut) + P ′3u(u2
t ; ·)− [P ′3u(u2

t ; ·)]∗ + 2utP
∗′
3u(·; ut) = 0.
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���������� ����������� ���������
� ������ ����� ������������

�ãâã§®¢ �.�.
��� ¨¬. �.�. �®¬®­®á®¢ 

�®áª¢ , �®áá¨ï
e-mail: butuzov@phys.msu.ru

� ª« áá¨ç¥áª®© à ¡®â¥ �.�. �¨å®­®¢  [1] ¨áá«¥¤®¢ ­ ¢®¯à®á ® ¯à¥¤¥«ì-
­®¬ ¯¥à¥å®¤¥ ¯à¨ ε → 0 (ε > 0 | ¬ «ë© ¯ à ¬¥âà) ®â à¥è¥­¨ï § ¤ ç¨
�®è¨ ¤«ï á¨­£ã«ïà­® ¢®§¬ãé¥­­®© á¨áâ¥¬ë ®¡ëª­®¢¥­­ëå ¤¨ää¥à¥­æ¨-
 «ì­ëå ãà ¢­¥­¨© ª à¥è¥­¨î ¢ëà®¦¤¥­­®© á¨áâ¥¬ë, ª®â®à ï ¯®«ãç ¥âáï
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¨§ ¨áå®¤­®© ¯à¨ ε = 0. �ãé¥áâ¢¥­­ë¬ ãá«®¢¨¥¬ ¢ â¥®à¥¬¥ �¨å®­®¢  ¨
â ª¦¥ ¢ ¡®«¥¥ ¯®§¤­¨å à ¡®â å, ¯®á¢ïé¥­­ëå ¨áá«¥¤®¢ ­¨î à §«¨ç­ëå
ª« áá®¢ á¨­£ã«ïà­® ¢®§¬ãé¥­­ëå § ¤ ç, ï¢«ï¥âáï ãá«®¢¨¥ ¨§®«¨à®¢ ­-
­®áâ¨ ª®à­ï ¢ëà®¦¤¥­­®£® ãà ¢­¥­¨ï. �à¨ ­ àãè¥­¨¨ íâ®£® ãá«®¢¨ï ¢®-
¯à®á ® ¯à¥¤¥«ì­®¬ ¯¥à¥å®¤¥ áâ ­®¢¨âáï ¡®«¥¥ á«®¦­ë¬, ¨ ¯®«®¦¨â¥«ì­ë©
®â¢¥â ­  ­¥£® ¯®«ãç ¥âáï â®«ìª® ¯à¨ ®¯à¥¤¥«¥­­ëå ¤®¯®«­¨â¥«ì­ëå âà¥-
¡®¢ ­¨ïå.

� ¯®á«¥¤­¨¥ £®¤ë  ªâ¨¢­® ¨§ãç îâáï á¨­£ã«ïà­® ¢®§¬ãé¥­­ë¥ § ¤ ç¨,
¢ ª®â®àëå ª®à­¨ ¢ëà®¦¤¥­­®£® ãà ¢­¥­¨ï ¯¥à¥á¥ª îâáï ¢ ­¥ª®â®à®© â®çª¥
(¢ ¬­®£®¬¥à­®¬ á«ãç ¥ | ­  ­¥ª®â®à®© «¨­¨¨ ¨«¨ ¯®¢¥àå­®áâ¨) ¨, ª ª
á«¥¤áâ¢¨¥, ­ àãè ¥âáï ¨§®«¨à®¢ ­­®áâì ª®à­ï ¢ ®ªà¥áâ­®áâ¨ íâ®© â®çª¨
(«¨­¨¨ ¨«¨ ¯®¢¥àå­®áâ¨). � ª ï á¨âã æ¨ï å à ªâ¥à­  ¤«ï àï¤  § ¤ ç å¨-
¬¨ç¥áª®© ª¨­¥â¨ª¨. �à¨ ¯¥à¥å®¤¥ ç¥à¥§ â®çªã («¨­¨î ¨«¨ ¯®¢¥àå­®áâì)
¯¥à¥á¥ç¥­¨ï ª®à­¥© ¯à®¨áå®¤¨â ¨§¬¥­¥­¨¥ ¨å â¨¯  ãáâ®©ç¨¢®áâ¨, ª ª â®-
ç¥ª ¯®ª®ï á®®â¢¥âáâ¢ãîé¥© ¯à¨á®¥¤¨­¥­­®© á¨áâ¥¬ë (ãáâ®©ç¨¢ë© ª®à¥­ì
áâ ­®¢¨âáï ­¥ãáâ®©ç¨¢ë¬ ¨ ­ ®¡®à®â). �®íâ®¬ã íâ®â á«ãç © ¯®«ãç¨« ­ -
§¢ ­¨¥ á«ãç ï á¬¥­ë ãáâ®©ç¨¢®áâ¨. �¡§®à àï¤  à¥§ã«ìâ â®¢ ¯® § ¤ ç ¬ á®
á¬¥­®© ãáâ®©ç¨¢®áâ¨ á®¤¥à¦¨âáï ¢ [2]. �«ï à §«¨ç­ëå ª« áá®¢ á¨­£ã«ïà­®
¢®§¬ãé¥­­ëå § ¤ ç (­ ç «ì­ëå ¨ ªà ¥¢ëå, ¤«ï ®¡ëª­®¢¥­­ëå ãà ¢­¥­¨©
¨ ¢ ç áâ­ëå ¯à®¨§¢®¤­ëå, ¤«ï áª «ïà­ëå ãà ¢­¥­¨© ¨ á¨áâ¥¬) ãáâ ­®¢-
«¥­ë ãá«®¢¨ï, ¯à¨ ª®â®àëå á¯à ¢¥¤«¨¢  â¥®à¥¬  ® ¯à¥¤¥«ì­®¬ ¯¥à¥å®¤¥.

� ¤®ª« ¤¥ ¡ã¤¥â à ááª § ­® ® ¯®á«¥¤­¨å à¥§ã«ìâ â å ¯® § ¤ ç ¬ á® á¬¥-
­®© ãáâ®©ç¨¢®áâ¨. � ç áâ­®áâ¨, à¥çì ¯®©¤¥â ® á¨áâ¥¬¥ í««¨¯â¨ç¥áª¨å ãà ¢-
­¥­¨© (ε > 0 | ¬ «ë© ¯ à ¬¥âà, ∆ | ®¯¥à â®à � ¯« á )

ε2∆u = g(u, v, x, ε), ∆v = f(u, v, x, ε), x ∈ D ⊂ R2 (1)
á ªà ¥¢ë¬¨ ãá«®¢¨ï¬¨ �¨à¨å«¥ ­  £à ­¨æ¥ ®¡« áâ¨ D. �à¥¤¯®« £ ¥âáï,
çâ® ¢ëà®¦¤¥­­®¥ ãà ¢­¥­¨¥ g(u, v, x, 0) = 0 ¨¬¥¥â ¤¢  ª®à­ï u = ϕ1(v, x)
¨ u = ϕ2(v, x), ª®â®àë¥ ¯¥à¥á¥ª îâáï ­  ¯®¢¥àå­®áâ¨ v = v0(x). �® ®¤­ã
áâ®à®­ã ®â íâ®© ¯®¢¥àå­®áâ¨ ãáâ®©ç¨¢ë¬ ï¢«ï¥âáï ª®à¥­ì ϕ1(v, x),   ¯®
¤àã£ãî | ª®à¥­ì ϕ2(v, x). � ¯®¬®éìî ãáâ®©ç¨¢ëå ¢¥â¢¥© íâ¨å ª®à­¥©
®¡à §ã¥âáï á®áâ ¢­®© ª®à¥­ì ¢ëà®¦¤¥­­®£® ãà ¢­¥­¨ï, ­¥£« ¤ª¨© ­  ¯®-
¢¥àå­®áâ¨ v = v0(x). � ¯®¬®éìî íâ®£® ª®à­ï à¥è ¥âáï ¢â®à®¥ ãà ¢­¥­¨¥
á¨áâ¥¬ë. �à¨ íâ®¬ ®¡« áâì D à §¡¨¢ ¥âáï ­  ¤¢¥ ç áâ¨ D1 ¨ D2: ¢ D1

¢¬¥áâ® u ¯®¤áâ ¢«ï¥âáï ϕ1(v, x), ¢ D2 | ϕ2(v, x). � à¥§ã«ìâ â¥ ¯®«ãç -
¥âáï à¥è¥­¨¥ û(x), v̂(x) ¢ëà®¦¤¥­­®© § ¤ ç¨, ¯à¨ç¥¬ û(x) = ϕ1(v̂(x), x) ¢
D1 ¨ û(x) = ϕ2(v̂(x), x) ¢ D2. �®ª § ­®, çâ® ¯à¨ ®¯à¥¤¥«¥­­ëå ãá«®¢¨ïå
áãé¥áâ¢ã¥â à¥è¥­¨¥ u(x, ε), v(x, ε) ¯®áâ ¢«¥­­®© § ¤ ç¨, ã¤®¢«¥â¢®àïîé¥¥
¯à¥¤¥«ì­ë¬ à ¢¥­áâ¢ ¬

lim
ε→0

u(x, ε) = û(x), lim
ε→0

v(x, ε) = v̂(x), x ∈ D.

�â® à¥è¥­¨¥ ï¢«ï¥âáï áâ æ¨®­ à­ë¬ à¥è¥­¨¥¬ á®®â¢¥âáâ¢ãîé¥© ¯ -
à ¡®«¨ç¥áª®© § ¤ ç¨ (¢ «¥¢ë¥ ç áâ¨ á¨áâ¥¬ë (1) ­ã¦­® ¤®¡ ¢¨âì (−ut)
¨ (−vt)). �®ª § ­®, çâ® áâ æ¨®­ à­®¥ à¥è¥­¨¥ u(x, ε), v(x, ε) ï¢«ï¥âáï
 á¨¬¯â®â¨ç¥áª¨ ãáâ®©ç¨¢ë¬ ¯® �ï¯ã­®¢ã, ¨ ­ ©¤¥­  ¥£® «®ª «ì­ ï ®¡-
« áâì ¢«¨ï­¨ï. �âªàëâë¬ ®áâ ¥âáï ¢®¯à®á ® £«®¡ «ì­®© ®¡« áâ¨ ¢«¨ï­¨ï
íâ®£® à¥è¥­¨ï.
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� ���������� �������������� ������������

�¨ªâ®à®¢  �.�.
���

�®áá¨ï, 119899, �®áª¢ , ��� ¨¬. �.�. �®¬®­®á®¢ , �¨§¨ç¥áª¨©
ä ªã«ìâ¥â

e-mail: olgaviktorova@ya.ru
� áá¬ âà¨¢ îâáï ¤¢ãåá®«¨â®­­ë¥ ¯á¥¢¤®áä¥à¨ç¥áª¨¥ ¯®¢¥àå­®áâ¨ (£ -

ãáá®¢  ªà¨¢¨§­  K = −1), ®â¢¥ç îé¨¥ à¥è¥­¨î ω
(1,2)
2 (u, v)

ω
(1,2)
2 (u, v) = 4 arctg

(
k1 + k2

k1 − k2

ek1u+ v
k1 − ek2u+ v

k2

1 + ek1u+ v
k1 ek2u+

v
k2

)
. (1)

ãà ¢­¥­¨ï sin-�®à¤®­ 
ωuv = sinω. (2)

�à¥¤« £ ¥âáï ¯®áâà®¥­¨¥ â ª¨å ¯®¢¥àå­®áâ¥© ¬¥â®¤®¬ ¯à¥®¡à §®¢ ­¨ï
�íª«ã­¤ . �¢ï§ì ¨áª®¬®£® à¥è¥­¨ï ωn(u, v) ãà ¢­¥­¨ï (2) á ã¦¥ ¨§¢¥áâ-
­ë¬ ¥£® à¥è¥­¨¥¬ ωn−1(u, v) à¥ «¨§ã¥âáï ¯®áà¥¤áâ¢®¬ á®®â­®è¥­¨© (á¬.
[1])

∂ωn

∂u
=

∂ωn−1

∂u
+ 2k sin

ωn + ωn−1

2
,

∂ωn

∂v
= −∂ωn−1

∂v
+ 2k sin

ωn − ωn−1

2
,

k = const . (3)

�«£¥¡à ¨ç¥áª ï á¢ï§ì ¬¥¦¤ã à¥è¥­¨ï¬¨, ¯®«ãç¥­­ë¬¨ á ¯®¬®éìî ¯à¥-
®¡à §®¢ ­¨ï (3), ¨¬¥¥â ¢¨¤

ωn+1 = ωn−1 + 4 arctg
(

ki + kj

ki − kj
tg

ωi
n − ωj

n

4

)
, ki, kj = const, ki 6= kj . (4)

�®« £ ï ¢ (3) ω0 = 0, ¯®«ãç ¥¬ ¢ëà ¦¥­¨¥ ¤«ï äã­ªæ¨¨ ω
(i)
1 (u, v)

ω
(i)
1 (u, v) = 4 arctg

(
e
kiu+ v

ki

)
, ki = const . (5)

�®£« á­® (4) ¬®¦­® ¯®«ãç¨âì ¡¥áª®­¥ç­®¥ á¥¬¥©áâ¢® à¥è¥­¨© ωn(u, v).
� ¦¤®¬ã à¥è¥­¨î ωn(u, v) ãà ¢­¥­¨ï (1) á®®â¢¥âáâ¢ã¥â ®¯à¥¤¥«¥­­ ï
¯á¥¢¤®áä¥à¨ç¥áª ï ¯®¢¥àå­®áâì (n-á®«¨â®­­ ï ¯®¢¥àå­®áâì). �«ï n = 1
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¯à¨ ki = 1 íâ® ¯á¥¢¤®áä¥à  (®âáî¤  ¨ ­ §¢ ­¨¥ | ¯á¥¢¤®áä¥à¨ç¥áª¨¥ ¯®-
¢¥àå­®áâ¨):

X(u, v) = − sin(u− v)
cosh(u + v)

,

Y (u, v) =
cos(u− v)
cosh(u + v)

,

Z(u, v) = u + v − tanh(u + v).

(6)

�à¨ ki 6= 1 ®¤­®á®«¨â®­­®¬ã à¥è¥­¨î (5) á®®â¢¥âáâ¢ã¥â â ª ­ §ë¢ ¥-
¬ ï ¯®¢¥àå­®áâì �¨­¨ (á¬. [2]):

X(u, v) = − 2ki

1 + k2
i

sin(u− v)
cosh(kiu + v/ki)

,

Y (u, v) =
2ki

1 + k2
i

cos(u− v)
cosh(kiu + v/ki)

,

Z(u, v) = u + v − tanh(kiu + v/ki).

(7)

� ª ¨§¢¥áâ­®, ¬¥¦¤ã à ¤¨ãá-¢¥ªâ®à ¬¨ ~rn ¨ ~rn−1 ¯®¢¥àå­®áâ¥©, á®-
®â¢¥âáâ¢ãîé¨å ¯®á«¥¤®¢ â¥«ì­ë¬ ¨â¥à æ¨ï¬ ωn ¨ ωn−1 ¯à¥®¡à §®¢ ­¨ï
�íª«ã­¤  (3), â ª¦¥ áãé¥áâ¢ã¥â á¢ï§ì, ¢ëà ¦ ¥¬ ï á«¥¤ãîé¨¬ á®®â­®-
è¥­¨¥¬:

~rn = ~rn−1 +
L

sin ωn−1

[
sin

(
ωn−1 − ωn

2

)
(~rn−1)u +

+ sin
(

ωn−1 + ωn

2

)
(~rn−1)v

]
, (8)

£¤¥ L = |~rn − ~rn−1| = const (¡¥§ ®£à ­¨ç¥­¨ï ®¡é­®áâ¨ ¯®«®¦¨¬ ¤ «¥¥
L ≡ 1).

�«ï à ¤¨ãá-¢¥ªâ®à  ~r
(1,2)
2 (u, v) ¤¢ãåá®«¨â®­­®© ¯®¢¥àå­®áâ¨, ®â¢¥ç î-

é¥© à¥è¥­¨î (1) ãà ¢­¥­¨ï (2) á®®â­®è¥­¨¥ (8) ¯à¨¬¥â ¢¨¤

~r
(1,2)
2 = ~r

(1)
1 +

1
2

cos ω
(1,2)
2

2

cos ω
(1)
1

2

(
(~r(1)

1 )u + (~r(1)
1 )v

)
−

−1
2

sin ω
(1,2)
2

2

sin ω
(1)
1

2

(
(~r(1)

1 )u − (~r(1)
1 )v

)
, (9)

£¤¥ ~r
(1)
1 (u, v) = {X(u, v), Y (u, v), Z(u, v)} | à ¤¨ãá-¢¥ªâ®à ¯®¢¥àå­®áâ¨

�¨­¨ (7),   ω
(1)
1 (u, v) ¨ ω

(1,2)
2 (u, v) | ¨§¢¥áâ­ë¥ à¥è¥­¨ï ãà ¢­¥­¨ï (2),

®¯à¥¤¥«ï¥¬ë¥ ¢ëà ¦¥­¨ï¬¨ (5) ¨ (1), á®®â¢¥âáâ¢¥­­®.
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�¨á.7 �¨á.8
� ¬ â¥¬ â¨ç¥áª®¬ ¯ ª¥â¥ Maple ¡ë«¨ ¯®áâà®¥­ë ¤¢ãåá®«¨â®­­ë¥ ¯®-

¢¥àå­®áâ¨ (9) ¯à¨ à §«¨ç­ëå ª®¬¡¨­ æ¨ïå §­ ç¥­¨© ¯ à ¬¥âà®¢ k1 ¨ k2.
� ¯à¨¬¥à, ¯à¨ §­ ç¥­¨ïå k1 = 1, k2 = 5 (k1k2 > 0) ¯®«ãç ¥âáï ¯®¢¥àå-
­®áâì, ¨§®¡à ¦¥­­ ï ­  �¨á. 7,   ¯à¨ §­ ç¥­¨ïå k1 = 1, k2 = −4 (k1k2 < 0)
| ¯®¢¥àå­®áâì, ¨§®¡à ¦¥­­ ï ­  �¨á. 8.

� ¤ «ì­¥©è¥¬ ¯« ­¨àã¥âáï á®áâ ¢¨âì ¯®«­ãî ª« áá¨ä¨ª æ¨î ¤¢ãåá®-
«¨â®­­ëå ¯®¢¥àå­®áâ¥© ¢ § ¢¨á¨¬®áâ¨ ®â §­ ç¥­¨© ¯ à ¬¥âà®¢ k1 ¨ k2.

�¯¨á®ª «¨â¥à âãàë
1. �¥«¨­®¢áª¨© �.�. �¥ª®â®àë¥ â®ç­ë¥ ¬¥â®¤ë ¢ â¥®à¨¨ ­¥«¨­¥©­ëå ¢®«­ //

�§¢. ¢ëáè. ãç¥¡­. § ¢¥¤. �¥à. à ¤¨®ä¨§¨ª . { 1976. « { ü 5.�. 883{901.
2. Bianchi L. Lezioni di geometria di�erenziale. { Bologna, 1927.

� ������������ �������, �����������
� ������ �������������-����������������

���������

�« á®¢ �.�.
���, ¨¬. �. �. �®¬®­®á®¢ 

� ¤®ª« ¤¥ ¡ã¤ãâ ¯à¨¢¥¤¥­ë à¥§ã«ìâ âë ® à §à¥è¨¬®áâ¨ ¨  á¨¬¯â®â¨-
ç¥áª®¬ ¯®¢¥¤¥­¨¨ à¥è¥­¨© äã­ªæ¨®­ «ì­®-¤¨ää¥à¥­æ¨ «ì­ëå ãà ¢­¥­¨©
á ­¥®£à ­¨ç¥­­ë¬¨ ®¯¥à â®à­ë¬¨ ª®íää¨æ¨¥­â ¬¨ ¢ £¨«ì¡¥àâ®¢®¬ ¯à®áâ-
à ­áâ¢¥. � àï¤ã á íâ¨¬, ¡ã¤ãâ à áá¬®âà¥­ë á¯¥ªâà «ì­ë¥ ¢®¯à®áë, ¯®á¢ï-
é¥­­ë¥ ¨§ãç¥­¨î ®¯¥à â®à-äã­ªæ¨©, ï¢«ïîé¨åáï á¨¬¢®« ¬¨ ãª § ­­ëå
ãà ¢­¥­¨© ¢  ¢â®­®¬­®¬ á«ãç ¥,   â ª¦¥ ¢®¯à®áë, á¢ï§ ­­ë¥ á ¨§ãç¥­¨¥¬
¯®«­®âë ¨ ¡ §¨á­®áâ¨ �¨áá  á¨áâ¥¬ë íªá¯®­¥­æ¨ «ì­ëå à¥è¥­¨©. � ª -
ç¥áâ¢¥ ¯à¨«®¦¥­¨ï ¡ã¤¥â ®¡áã¦¤ âìáï ãà ¢­¥­¨¥ �ãàâ¨­ -�¨¯ª¨­ , ®¯¨-
áë¢ îé¥¥ ¯à®æ¥áá à á¯à®áâà ­¥­¨ï â¥¯«  ¢ áà¥¤ å á ¯ ¬ïâìî.
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�� ����� �������� ������� �������������
�������������� ���������

�®«®á®¢  �.�., �®«®á®¢ �.�.
�®áª®¢áª¨© ã­¨¢¥àá¨â¥â ¯ãâ¥© á®®¡é¥­¨ï

�¥â®¤®¬ ­¥ ä¨ªá¨à®¢ ­­®© § ¬¥­ë ¯¥à¥¬¥­­ëå ¯®áâà®¥­ë ­®¢ë¥ à¥è¥-
­¨ï ª¢ §¨«¨­¥©­ëå ¨ ª« áá¨ç¥áª¨å ¯®«ã«¨­¥©­ëå ¯ à ¡®«¨ç¥áª¨å ãà ¢­¥-
­¨© �¥«ì¤®¢¨ç , �¨âæ{�ìî{� £ã¬®{�¥¬¥­®¢ , �®«¬®£®à®¢ {�¥âà®¢áª®-
£®{�¨áªã­®¢ {�¨è¥à . �ª § ­  ¨å á¢ï§ì á ãà ¢­¥­¨¥¬ �îà£¥àá  ¨ á«¥¤®-
¢ â¥«ì­® á «¨­¥©­ë¬ ¯ à ¡®«¨ç¥áª¨¬ ãà ¢­¥­¨¥¬.

�¥â®¤ ­¥ ä¨ªá¨à®¢ ­­®©, ýª®­áâàãªâ¨¢­®©þ § ¬¥­ë ¯¥à¥¬¥­­®© ï¢«ï-
¥âáï ¯¥à¥­®á®¬ ¨¤¥¨ ¯®áâà®¥­¨ï à¥è¥­¨© ��� ¢ëá®ª®£® ¯®àï¤ª  ª á¨áâ¥¬¥
ãà ¢­¥­¨© ¯¥à¢®£® ¯®àï¤ª  ­  ãà ¢­¥­¨ï á ç áâ­ë¬¨ ¯à®¨§¢®¤­ë¬¨ ¢á¥å
â¨¯®¢ [3], á¬.â ª¦¥ [1]{[4]. � áá¬®âà¨¬ ¨ ®¯¨è¥¬ á«¥¤ãîé¨© ¨§ ¬¥â®¤ 
ä ªâ áãé¥áâ¢®¢ ­¨ï § ¬¥­ë ¯¥à¥¬¥­­ëå á¢ï§ë¢ îé¥© ¢á¥ ¤¢ ¦¤ë ­¥¯à¥-
àë¢­® ¤¨ää¥à¥­æ¨àã¥¬ë¥ à¥è¥­¨ï ãà ¢­¥­¨ï �îà£¥àá  á áâ æ¨®­ à­ë¬¨
à¥è¥­¨ï¬¨ ª¢ §¨«¨­¥©­ëå ¨ ¯®«ã«¨­¥©­ëå ¯ à ¡®«¨ç¥áª¨å ãà ¢­¥­¨©, á
æ¥«ìî ¯à¨¢«¥ç¥­¨ï ª ­¥¬ã ¢­¨¬ ­¨ï á¯¥æ¨ «¨áâ®¢.

�¥®à¥¬  �ãáâì à¥è¥­¨¥ Z(x, t) ∈ C2[R× [0, t0]] ª¢ §¨«¨­¥©­®£® ¯ à -
¡®«¨ç¥áª®£® ãà ¢­¥­¨ï

Z ′t − (K(Z)Z ′x)′x + F (Z) = 0,

£¤¥ K(Z); F (Z) ∈ C[R+], á¢ï§ ­® á ãà ¢­¥­¨¥¬ �îà£¥àá 
U ′

δ − UU ′
ξ − U ′′

ξξ = 0

§ ¬¥­®© ¯¥à¥¬¥­­ëå Z(x, t)|x=x(ξ,δ), t=t(ξ,δ) = U(ξ, δ).
�®£¤  äã­ªæ¨ï t(ξ, δ) =

∫
Co(δ) dδ | ¯à®¨§¢®«ì­ ï äã­ªæ¨ï, £¤¥

Co(δ) ∈ C2[R],   x(ξ, δ) ∈ C2[R×R] ®¯à¥¤¥«ï¥âáï á¨áâ¥¬®©

x′ξ =
K(U)U ′

ξ

Y (ξ, δ)
, x′δ =

−Co(δ)Y Y ′
ξ + Co(δ)K(U)F (U)U ′

ξ + K(U)U ′
ξU

′
δ

Y U ′
ξ

,

£¤¥ Y (ξ, δ) = ±√2

√
C +

U(ξ,δ)∫
co

K(θ)F (θ) dθ, £¤¥ C, Co | ª®­áâ ­âë. ¤

� á«ãç ¥, ª®£¤  íâ¨ ª®­áâ ­âë à ¢­ë C = 1/4, co = 0, § ¬¥­  ¤«ï ¨¬¥­-
­ëå ª« áá¨ç¥áª¨å ¯®«ã«¨­¥©­ëå ãà ¢­¥­¨© ¢ëç¨á«ïîâáï ¨ ¨¬¥¥â ¢¨¤:

1) ¤«ï ãà ¢­¥­¨ï �¨âæ{�ìî{� £ã¬®{�¥¬¥­®¢ , ¢ ª ç¥áâ¢¥ ¯à¨¬¥à ,
¯à¨¢¥¤¥¬ ¡®«¥¥ ¯®¤à®¡­ë¥ ¢ëª« ¤ª¨ K(Z) = 1, F (Z) = −Z(1 − Z2),
x(ξ, δ) = 1√

2
ln

(
U(ξ, δ)− 1
U(ξ, δ) + 1

)
, â® ¥áâì x′ξ = −√2

U ′ξ
(1− U2)

, x′δ = −√2 U ′δ
(1− U2)

.

� áá¬®âà¨¬ à¥è¥­¨¥ ãà ¢­¥­¨ï �îà£¥àá  U(ξ, δ) = 4ξ + 2A
ξ2 + Aξ + 2δ + B

, A,
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B | ª®­áâ ­âë. �®§ì¬¥¬ δ = t ¨ ¢ëç¨á«¨¬, ¢ ®¤­®¬ ¨§ ¢ à¨ ­â®¢

ξ =
4−A− 4 exp(

√
2x)−A exp(

√
2x)−√D

2(1 + exp(
√

2x))
,

£¤¥ D = A2(1+exp(
√

2x))2−4(B(1+exp(
√

2x))2 +2(−2+(t−2) exp(2
√

2x)+

+t+2(t+2) exp(
√

2x))). �®£¤  Z(x, t) = 1 + exp(
√

2x)

1− exp(
√

2x)
. �­â¥à¥á­®, ®â¬¥â¨âì,

çâ® ¢á¥ ¨¬¥îé¨¥áï ¢ á¯à ¢®ç­¨ª å à¥è¥­¨ï ãà ¢­¥­¨ï �îà£¥àá  ¯¥à¥áç¨-
âë¢ îâáï (®â®¡à ¦ îâáï) ¢ íâã ¦¥ äã­ªæ¨î.

2) ¤«ï ãà ¢­¥­¨ï �®«¬®£®à®¢ {�¥âà®¢áª®£®{�¨áªã­®¢ {�¨è¥à 
K(Z) = 1, F (Z) = −Z(1− Z), x(ξ, δ) = 2 arctg(

√
−1 + 2U(ξ, δ)/3),

äã­ªæ¨ï Z(x, t) = 3
2

(sec(x/2))2;
3) ¤«ï ãà ¢­¥­¨ï �¥«ì¤®¢¨ç 

K(Z) = 1, F (Z) = −Z2(1− Z), x(ξ, δ) =

√
−6 + 9U(ξ, δ)/2

U(ξ, δ)
,

äã­ªæ¨ï Z(x, t) = 12
9− 2x2 .

�¢â®à ¡« £®¤ à¥­ �.�. � á«®¢ã, �.�. � à á¥¢ã, �.�. �®¡à®å®â®¢ã,
�.�. �¥«¨ªï­ã, �.�. �®«ï­¨­ã, �.�. � ­¨«®¢ã §  ¢­¨¬ ­¨¥ ª à ¡®â¥ ¨
¯®«¥§­ë¥ á®¢¥âë.

�¯¨á®ª «¨â¥à âãàë
1. Volosov K.A. New Method of the constrution of solutions of the quasilinear

parabolic equation in the parametric form// � â¥à¨ «ë ­ ãç­®© ª®­ä¥à. �¥à-
æ¥­®¢áª¨¥ çâ¥­¨ï,(17{22 04.2006), �-�¥â¥à¡ãà£,2006 á.35{40.

2. �®«®á®¢ K.A. Construction of solutions of quasilinear parabolic equations in para-
metric form// �¨ää. ãà ¢­. 2007, �.43, �.4, C.492{497, Di�erential Equations,
2007, V. 43,N 4, P.507{512.

3. �®«®á®¢ K.A. Thesis of Doctoral Dissertation in Mathematics and Physics. �¨áá¥à-
â æ¨ï ­  á®¨áª ­¨¥ ãç.áâ. ¤.ä-¬.­., ý�¥â®¤¨ª   ­ «¨§  í¢®«îæ¨®­­ëå á¨áâ¥¬
á à á¯à¥¤¥«¥­­ë¬¨ ¯ à ¬¥âà ¬¨þ, 2007, ����, http:// eqworld.ipmnet.ru.

4. Volosov K.A. Implicit Formulas for Exact Solutions of Quasilinear partial Di�er-
ential Equations// �®ª« ¤ë �� 2008, â.77, ü1, �.1{4. Doklady Akademii Nauk.
2008, V.418, No.1, pp.11{14.
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� ���������� ������ ������� ����������
�������� ����������������� ���������
����� � ������� �� ��������� �������

��������

�®à®­ª¨­  �.�.
�¥«®àãááª¨© £®áã¤ àáâ¢¥­­ë© ã­¨¢¥àá¨â¥â

�¨­áª, �¥« àãáì
e-mail: natali voronkina@mail.ru

�§¢¥áâ­®, çâ® ®¡é¥¥ à¥è¥­¨¥ «¨­¥©­®£® ¤¨ää¥à¥­æ¨ «ì­®£® ãà ¢­¥-
­¨ï ¬®¦­® ¯®áâà®¨âì ¯® ¥£® ç áâ­ë¬ à¥è¥­¨ï¬. �áâ¥áâ¢¥­­®, ¢áâ ¥â § -
¤ ç  ® ¢®§¬®¦­®áâ¨ ¯®áâà®¥­¨ï ®¡é¥£® à¥è¥­¨ï ­¥«¨­¥©­ëå ãà ¢­¥­¨©
¯® § ¤ ­­ë¬ ç áâ­ë¬ à¥è¥­¨ï¬. �â  § ¤ ç  à¥è ¥âáï á ¯®¬®éìî ¬¥â®-
¤®¢ á¨¬¬¥âà¨©­®£®  ­ «¨§ . �§¢¥áâ­ë ª« ááë ãà ¢­¥­¨©, ª®â®àë¥ ¯à¨
¯®¬®é¨ ç áâ­ëå à¥è¥­¨© ¬®£ãâ ¡ëâì á¢¥¤¥­ë ª ãà ¢­¥­¨î ¯¥à¢®£® ¯®-
àï¤ª . � «¥¥ á¨¬¬¥âà¨©­ë¥ ¬¥â®¤ë ­¥ à ¡®â îâ, ¨¡® ãª § ­­ ï £àã¯¯ 
ãà ¢­¥­¨ï ¯¥à¢®£® ¯®àï¤ª  | ¡¥áª®­¥ç­®¬¥à­ ï.

� ¤ ç¥© à ¡®âë [1] ¡ë«® ­ å®¦¤¥­¨¥ ¢á¥å ãà ¢­¥­¨© ¯¥à¢®£® ¯®àï¤ª ,
®¡é¥¥ à¥è¥­¨¥ ª®â®àëå ï¢«ï¥âáï äã­ªæ¨¥© ¥£® ç áâ­ëå à¥è¥­¨©. � -
ª®¢ë¬¨ ®ª § «¨áì â®«ìª® ãà ¢­¥­¨ï �¡¥«ï. �ë«® ¯®«ãç¥­® ¤®áâ â®ç­®¥
ãá«®¢¨¥ ¨­â¥£à¨àã¥¬®áâ¨, ª®â®à®¥, ¢¯®«­¥ ¢®§¬®¦­®, ï¢«ï¥âáï ¨ ­¥®¡å®-
¤¨¬ë¬. �â® ­¥ ¤®ª § ­®, ­® ¢á¥ ¨¬¥îé¨¥áï ¯à¨¬¥àë ¨­â¥£à¨àã¥¬®áâ¨
¢å®¤ïâ ¢ à áá¬ âà¨¢ ¥¬ë© á«ãç ©. � à ááã¦¤¥­¨ïå à ¡®âë [1] ¨á¯®«ì§®-
¢ «¨áì ãá«®¢¨ï �à®¡¥­¨ãá  ¯®«­®© ¨­â¥£à¨àã¥¬®áâ¨ ãà ¢­¥­¨ï �ä ää .

�á«®¢¨ï �à®¡¥­¨ãá  ¤«ï à §­®áâ­ëå ãà ¢­¥­¨© ­¥ ï¢«ïîâáï ­¥®¡å®¤¨-
¬ë¬¨ ¨ ¢ íâ®¬ á¬ëá«¥ à §­®áâ­®¥ ãà ¢­¥­¨¥ �¡¥«ï ¡®£ ç¥ ¤¨ää¥à¥­æ¨-
 «ì­®£®.

� ª ç¥áâ¢¥ à §­®áâ­®£® ãà ¢­¥­¨ï �¨ªª â¨ ¢ë¡¨à îâ ãà ¢­¥­¨¥
u(k)u(k + 1) + p(k)u(k + 1) + q(k)u(k) + r(k) = 0, (1)

ä®à¬ «ì­® ­¥ ¯®å®¦¥¥ ­  á®®â¢¥âáâ¢ãîé¥¥ ¤¨ää¥à¥­æ¨ «ì­®¥ ãà ¢­¥­¨¥
[2]. � ª®© ¢ë¡®à ®¡ãá«®¢«¥­ á¢®©áâ¢ ¬¨ (1), ¯à¨áãé¨¬¨ â®«ìª® ¤¨ää¥-
à¥­æ¨ «ì­®¬ã ãà ¢­¥­¨î �¨ªª â¨. �¬¥­­®, «¨èì (1) ¨­¢ à¨ ­â­® ®â­®-
á¨â¥«ì­® ¤à®¡­®-«¨­¥©­®£® ¯à¥®¡à §®¢ ­¨ï ¨áª®¬®© äã­ªæ¨¨.

�ãáâì u(k), u1(k), u2(k), u3(k) | «î¡ë¥ ç¥âëà¥ à §­ë¥ à¥è¥­¨ï ãà ¢-
­¥­¨ï (1). �®£¤  á®®â­®è¥­¨¥

(u(k)− u2(k)) (u3(k)− u1(k))
(u(k)− u1(k)) (u3(k)− u2(k))

= c. (2)

®¯à¥¤¥«ï¥â ®¡é¥¥ à¥è¥­¨¥ u(k) ãà ¢­¥­¨ï (1), ¥á«¨ ¨§¢¥áâ­ë à¥è¥­¨ï
u1(k), u2(k), u3(k).
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� §­®áâ­ë¥ ãà ¢­¥­¨ï
(y(k) + b(k))y(k + 1) = a2(k)y2(k) + a1(k)y(k) + a0(k),

y(k + 1) = f3(k) · y3(k) + f2(k) · y2(k) + f1(k) · y(k) + f0(k),
¯¥à¥¢®¤¨¬ë¥ ¤àã£ ¢ ¤àã£  ¤à®¡­®-«¨­¥©­ë¬¨ ¯à¥®¡à §®¢ ­¨ï¬¨ ­¥¨§¢¥áâ-
­®© äã­ªæ¨¨,  ­ «®£¨ç­ë¬¨ [3], ¥áâ¥áâ¢¥­­® áç¨â âì à §­®áâ­ë¬¨  ­ «®-
£ ¬¨ ¤¨ää¥à¥­æ¨ «ì­®£® ãà ¢­¥­¨ï �¡¥«ï.

�­®£¨¥ á¢®©áâ¢  à §­®áâ­ëå ãà ¢­¥­¨©  ­ «®£¨ç­ë á¢®©áâ¢ ¬ ¤¨ää¥-
à¥­æ¨ «ì­ëå ãà ¢­¥­¨© [1,4,5], ¨¡® ¯®á«¥¤­¨¥ ç é¥ ¢á¥£® ¬®¦­® ¯®«ãç¨âì
¨§ à §­®áâ­ëå ãà ¢­¥­¨© ¯à¥¤¥«ì­ë¬ ¯¥à¥å®¤®¬. �® á¢®©áâ¢  à¥è¥­¨©
¤¨ää¥à¥­æ¨ «ì­ëå ãà ¢­¥­¨©, ¯®«ãç¥­­ë¥ á ¨á¯®«ì§®¢ ­¨¥¬ £« ¤ª®áâ¨
(­¥¯à¥àë¢­®áâ¨ ¨«¨ ¤¨ää¥à¥­æ¨àã¥¬®áâ¨) ¢å®¤ïé¨å ¢ ãà ¢­¥­¨¥ äã­ª-
æ¨©, ­  à §­®áâ­ë¥ ãà ¢­¥­¨ï  ¢â®¬ â¨ç¥áª¨ à á¯à®áâà ­¨âì ­¥«ì§ï. �¥¬
­¥ ¬¥­¥¥, ­¥ª®â®àë¥ à §­®áâ­ë¥  ­ «®£¨ ¬®¦­® ¯®«ãç¨âì, ¨§¬¥­¨¢ ¤®ª -
§ â¥«ìáâ¢ .

�§¢¥áâ­®, çâ® ®¡é¥¥ à¥è¥­¨¥ ª ª ¤¨ää¥à¥­æ¨ «ì­®£®, â ª ¨ à §­®áâ-
­®£® «¨­¥©­®£® ãà ¢­¥­¨ï ¨ ãà ¢­¥­¨ï �¨ªª â¨ ¢á¥£¤  ¬®¦­® ¯à¥¤áâ ¢¨âì
¢ ¢¨¤¥ äã­ªæ¨¨ ¥£® ç áâ­ëå à¥è¥­¨©. �§¢¥áâ­®, çâ® ã¦¥ ¤«ï ¤¨ää¥à¥­-
æ¨ «ì­®£® ãà ¢­¥­¨ï �¡¥«ï â ª®¥ ¯à¥¤áâ ¢«¥­¨¥ ®¡é¥£® à¥è¥­¨ï ­¥¢®§-
¬®¦­® [1, 3].

�®®¡é¥ £®¢®àï, ®¡é¥¥ à¥è¥­¨¥ à §­®áâ­®£®  ­ «®£  ¤¨ää¥à¥­æ¨ «ì-
­®£® ãà ¢­¥­¨ï �¡¥«ï ­¥ ï¢«ï¥âáï äã­ªæ¨¥© ª®­¥ç­®£® ç¨á«  ¥£® ­¥§ -
¢¨á¨¬ëå ç áâ­ëå à¥è¥­¨©. �¡é¥¥ à¥è¥­¨¥ à §­®áâ­®£®  ­ «®£  ¤¨ää¥-
à¥­æ¨ «ì­®£® ãà ¢­¥­¨ï �¡¥«ï ¬®¦­® ¯à¥¤áâ ¢¨âì ª ª äã­ªæ¨î ¥£® âà¥å
ç áâ­ëå à¥è¥­¨© ¨ ­¥§ ¢¨á¨¬®© ¯¥à¥¬¥­­®©.
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� ­ªâ{�¥â¥à¡ãà£, 2001, á.9{11.

242



����������� �������������� �������
��������� ��������� �� ��������
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�®áª¢ , ����-���� ¨¬. �.�.�¨®«ª®¢áª®£®
�¥«.: 8-9169730578, e-mail: vysk@yandex.ru

� áá¬ âà¨¢ ¥âáï ¢®«­®¢®¥ ãà ¢­¥­¨¥ á ­ã«¥¢ë¬¨ £à ­¨ç­ë¬¨ ãá«®¢¨-
ï¬¨ ¨ ­ã«¥¢®© ­ ç «ì­®© áª®à®áâìî

utt = uxx,
u(0, t) = u(π, t) = 0,

u(x, 0) = f(x),
ut(x, 0) = 0.

�à¥¤¯®« £ ¥âáï, çâ® çâ® f(·) ∈ Wn
2 ([0, π]), £¤¥

Wn
2 ([0, π]) = { f(·) ∈ L2([0, π]) : f (n−1)(·)  ¡á. ­¥¯à. ­  [0, π],

‖f (n)(·)‖L2([0,π]) 6 1 }.
�â ¢¨âáï § ¤ ç  ¯®¨áª  ®¯â¨¬ «ì­®£® ¬¥â®¤  ¢®ááâ ­®¢«¥­¨ï à¥è¥­¨ï

¢®«­®¢®£® ãà ¢­¥­¨ï ¢ ¬®¬¥­â ¢à¥¬¥­¨ T > 0 ¢ ¯à¥¤¯®«®¦¥­¨¨, çâ® ­ ¬
¨§¢¥áâ­ë ¯à¨¡«¨¦¥­­ë¥ §­ ç¥­¨ï ¯¥à¢ëå N ª®íää¨æ¨¥­â®¢ �ãàì¥ äã­ª-
æ¨¨ f(·) y1, . . . , yN , ¯à¨ç¥¬

|aj(f)− yj | 6 δj , δj > 0, j = 1, ..., N. (1)
� ª ç¥áâ¢¥ ¬¥â®¤®¢ ¢®ááâ ­®¢«¥­¨ï à áá¬ âà¨¢ îâáï ¯à®¨§¢®«ì­ë¥

®¯¥à â®àë ϕ:
RN → L2([0, π]). �®£à¥è­®áâìî ¢®ááâ ­®¢«¥­¨ï ¤«ï ¤ ­­®£® ¬¥â®¤  ϕ
­ §ë¢ ¥âáï ¢¥«¨ç¨­ 
e(T, Wn

2 ([0, π]), FN
δ , ϕ) = sup

f(·)∈W n
2 ([0,π]), y=(y1,...,y)∈RN

|aj(f)−yj |6δj, j=1,...,N

‖u(·, T )− ϕ(y)(·)‖L2([0,π]).

�¥«¨ç¨­ 
E(T,Wn

2 ([0, π]), FN
δ ) = inf

ϕ:RN→L2([0,π])
e(T, Wn

2 ([0, π]), FN
δ , ϕ)

­ §ë¢ ¥âáï ¯®£à¥è­®áâìî ®¯â¨¬ «ì­®£® ¢®ááâ ­®¢«¥­¨ï,   ¬¥â®¤, ­  ª®-
â®à®¬ ¤®áâ¨£ ¥âáï ­¨¦­ïï £à ­ì, ­ §ë¢ ¥âáï ®¯â¨¬ «ì­ë¬ ¬¥â®¤®¬ ¢®á-
áâ ­®¢«¥­¨ï.

� «¥¥ à áá¬ âà¨¢ ¥âáï ¡®«¥¥ ®¡é ï § ¤ ç  ®¯â¨¬ «ì­®£® ¢®ááâ ­®¢«¥-
­¨ï, ª ª®â®à®© á¢®¤¨âáï ¯®áâ ¢«¥­­ ï § ¤ ç . �ãáâì ®¯¥à â®à Q: X → l∞
§ ¤ ­ à ¢¥­áâ¢®¬

Qx = (η1x1, η2x2, . . .), j ∈ N,
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£¤¥ x = (x1, x2, . . .) ∈ X,  

X =
{

x = (x1, x2, . . .) : ‖x‖X =
∞∑

j=1

νj |xj | < ∞
}

,

νj > 0, j ∈ N. �®«®¦¨¬ µj = η2
j . �â ¢¨âáï § ¤ ç  ¢®ááâ ­®¢«¥­¨ï ®¯¥à -

â®à  Q ¯® ¯à¨¡«¨¦¥­­ë¬ §­ ç¥­¨ï¬ ¯¥à¢ëå N ª®¬¯®­¥­â x1, . . . , xN , £¤¥
x ∈ W ,

W = {x ∈ X : ‖x‖X 6 1 }.
�ç¨â ¥¬, çâ® ¤«ï ª ¦¤®£® x ∈ W ­ ¬ ¨§¢¥áâ¥­ ¢¥ªâ®à y = (y1, . . . , yN )
â ª®©, çâ®

|xj − yj | 6 δj , j = 1, ..., N.
� ª ç¥áâ¢¥ ¬¥â®¤®¢ ¢®ááâ ­®¢«¥­¨ï à áá¬ âà¨¢ îâáï ¢á¥¢®§¬®¦­ë¥ ®â®-
¡à ¦¥­¨ï ϕ: lN∞ → l2. �®£à¥è­®áâì ¢®ááâ ­®¢«¥­¨ï ¤«ï ¤ ­­®£® ¬¥â®¤  ϕ
®¯à¥¤¥«ï¥âáï à ¢¥­áâ¢®¬

e(Q,W, IN , δ, ϕ) = sup
x∈W, y∈lN∞

|xj−yj |6δj, j=1,...,N

‖Qx− ϕ(y)‖l2

(§¤¥áì δ = (δ1, ..., δN ), INx = (x1, . . . , xN )). �®£à¥è­®áâìî ®¯â¨¬ «ì­®£®
¢®ááâ ­®¢«¥­¨ï ­ §ë¢ ¥âáï ¢¥«¨ç¨­ 

E(Q,W, IN , δ) = inf
ϕ:lN∞→l2

e(Q,W, IN , δ, ϕ), (2)

  ¬¥â®¤, ­  ª®â®à®¬ ¤®áâ¨£ ¥âáï ­¨¦­ïï £à ­ì, ­ §ë¢ ¥âáï ®¯â¨¬ «ì­ë¬
¬¥â®¤®¬ ¢®ááâ ­®¢«¥­¨ï ®¯¥à â®à  Q ­  ª« áá¥ W ¯® ¨­ä®à¬ æ¨¨ IN ,
§ ¤ ­­®© á ¯®£à¥è­®áâìî ¢ ­®à¬¥ lN∞.

� ©¤¥­ë ®¯â¨¬ «ì­ë© ¬¥â®¤ ¢®ááâ ­®¢«¥­¨ï ¨ ¯®£à¥è­®áâì ®¯â¨¬ «ì-
­®£® ¢®ááâ ­®¢«¥­¨ï. �®«ãç¥­­ë© à¥§ã«ìâ â ¯à¨¬¥­ï¥âáï ª à¥è¥­¨î § -
¤ ç¨ ®¯â¨¬ «ì­®£® ¢®ááâ ­®¢«¥­¨ï à¥è¥­¨ï ¢®«­®¢®£® ãà ¢­¥­¨ï.
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(v.p.) ¯® �®è¨

v.p.

b∫

a

F (x)
x− x0

dx ≡ lim
ε→+0





x0−ε∫

a

F (x)
x− x0

dx +

b∫

x0+ε

F (x)
x− x0

dx





�¨¯¥àá¨­£ã«ïà­ë© ¨­â¥£à « ¢ á¬ëá«¥ ª®­¥ç­®© ç áâ¨ (f.p.) ¯® �¤ ¬ àã
(a.)

a.f.p.

b∫

a

F (x)
(x− x0)

2 ≡ lim
ε→+0





x0−ε∫

a

F (x)
(x− x0)

2 +

b∫

x0+ε

F (x)
(x− x0)

2 −
2F (x0)

ε





�ã­ªæ¨®­ «ì­ë¥ ¯à®áâà ­áâ¢  ¨ ®¯¥à â®àë ¢ ­¨å.
� ¯à®áâà ­áâ¢¥ ¯®«¨­®¬®¢ Π á ¡ §¨á®¬ � ¬¥«ï {Un−1 (t)}∞n=1, £¤¥

Un−1 (t) ¯®«¨­®¬ë �¥¡ëè¥¢  II à®¤ , áâ¥¯¥­¨ n − 1, ¢¢®¤ïâáï á«¥¤ãîé¨¥
®¯¥à â®àë [1]:

(Au) (t0) ≡ 1
π

a.f.p.

1∫

−1

u (t)
(t0 − t)2

√
1− t2dt

(
Γ−1u

)
(t0) ≡ 1

π
v.p.

1∫

−1

u (t)
t0 − t

√
1− t2dt

¯à¨ íâ®¬ ¨¬¥îâ ¬¥áâ® á«¥¤ãîé¨¥ á®®â­®è¥­¨ï:
Γ−1 : Un−1 (t) 7→ Tn (t0) ,

£¤¥ Tn (t0) | ¯®«¨­®¬ �¥¡ëè¥¢  I à®¤ , áâ¥¯¥­¨ n.
A = −DΓ−1, A : Un−1 (t) 7→ −nUn−1 (t0)

�ª «ïà­ë¥ ¯à®¨§¢¥¤¥­¨ï [2] ¢ ¯ à å ¯à®áâà ­áâ¢ ¯®«¨­®¬®¢ ΠI ¨
ΠII

(u, v)I ≡
1∫

−1

u (t) v (t)
√

1− t2dt+

+

1∫

−1

(
u (t)

√
1− t2

)′ (
v (t)

√
1− t2

)′√
1− t2dt

(u, v)II ≡
1∫

−1

u (t) v (t)
√

1− t2dt

�®¯®«­ïï ¯à®áâà ­áâ¢  ¯®«¨­®¬®¢ ¯® ­®à¬ ¬, ¯®à®¦¤¥­­ë¬ ¢¢¥¤¥­-
­ë¬¨ áª «ïà­ë¬¨ ¯à®¨§¢¥¤¥­¨ï¬¨, ¯à¨å®¤¨¬ ª ¯ à¥ £¨«ì¡¥àâ®¢ëå ¯à®áâ-
à ­áâ¢, ª®â®àë¥ ®¡®§­ ç¨¬ á®®â¢¥âáâ¢¥­­® LI ¨ LII ({Un−1 (t)}∞n=1 - ®à-
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â®£®­ «ì­ë© ¡ §¨á). � áè¨à¥­¨¥ ®¯¥à â®à®¢ A ¨ Γ−1 ­  ¢¢¥¤¥­­ãî ¯ àã
£¨«ì¡¥àâ®¢ëå ¯à®áâà ­áâ¢ ¡ã¤¥¬ ®¡®§­ ç âì â¥¬¨ ¦¥ á¨¬¢®« ¬¨. �¬¥îâ
¬¥áâ® á«¥¤ãîé¨¥ á®®â­®è¥­¨ï:

Γ−1 : LI → LII : Un−1 7→ Tn (t0) ,

−DΓ−1 = A (íâ® á®®â­®è¥­¨¥ ¯à®¢¥àï¥âáï ­  ¡ §¨á¥).
A : LI → LII : Un−1 (t) 7→ −nUn−1 (t0)

�¬¥¥â ¬¥áâ® ¯ à ¬¥âà¨ç¥áª®¥ ¯à¥¤áâ ¢«¥­¨¥ ¯á¥¢¤®¤¨ää¥à¥­æ¨ «ì-
­®£® ®¯¥à â®à  A:





u (t) =
∞∑

n=1
CnUn−1 (t) u ∈ LI

(Au) (t0) = −
∞∑

n=1
nCnUn−1 (t0)

� à ¬¥âà¨ç¥áª¨¥ ¯à¥¤áâ ¢«¥­¨ï ¯á¥¢¤®¤¨ää¥à¥­æ¨ «ì­®£® ®¯¥à â®à 
A ¨ àï¤  ¤àã£¨å ¯á¥¢¤®¤¨ää¥à¥­æ¨ «ì­ëå ¨ ¨­â¥£à «ì­ëå ®¯¥à â®à®¢ ­ -
è«¨ è¨à®ª®¥ ¯à¨¬¥­¥­¨¥ ¯à¨ ¢ë¢®¤¥ £à ­¨ç­ëå ¨­â¥£à «ì­ëå ãà ¢­¥­¨©
á¬¥è ­­ëå ªà ¥¢ëå § ¤ ç ¬ â¥¬ â¨ç¥áª®© â¥®à¨¨ ¤¨äà ªæ¨¨ [3],   â ª
¦¥ ¯à¨ ¯®áâà®¥­¨¨ ¤¨áªà¥â­ëå ¬ â¥¬ â¨ç¥áª¨å ¬®¤¥«¥© ¤«ï ç¨á«¥­­®£®
à¥è¥­¨ï [4] è¨à®ª®£® ª« áá  ãª § ­­ëå § ¤ ç.

�ë¢®¤ã £à ­¨ç­ëå ¯á¥¢¤®¤¨ää¥à¥­æ¨ «ì­ëå ¨ ¨­â¥£à «ì­ëå ãà ¢­¥-
­¨© § ¤ ç ¤¨äà ªæ¨¨ ­  à¥è¥âª å [5] ¯®á¢ïé¥­  § ª«îç¨â¥«ì­ ï ç áâì
¤®ª« ¤ .
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¬ â¥¬ â¨ç¥áª®© ä¨§¨ª¨þ (������-2003). � àª®¢-�¥àá®­. 2003. �. 53{58.
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�®«ã¡­¨ç¨© �.�.
����, ª ä. ¤¨ää¥à¥­æ¨ «ì­ëå ãà ¢­¥­¨©

117923 �®áª¢ , �à¤¦®­¨ª¨¤§¥, 3
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� áá¬®âà¥­ë ¯àï¬ ï ¨ ®¡à â­ ï § ¤ ç¨ ¤«ï ¨­â¥£à®-¤¨ää¥à¥­æ¨ «ì-
­®£® ãà ¢­¥­¨ï, ï¢«ïîé¥£®áï ¬®¤¨ä¨æ¨à®¢ ­­ë¬ ãà ¢­¥­¨¥¬ ¯¥à¥­®á :
u t(x, v, t) + (v, O)u(x, v, t) + Σ(x, v, t)u 0(x, v, t) =

=
∫

V

J (x, v, t, v′) u(x, v′, t) dv′ + F (x, v, t)

(¢ ®¡ëç­®¬ ãà ¢­¥­¨¨ ¯¥à¥­®á  ¢¬¥áâ® u 0 áâ®¨â u [1]). �â® ãà ¢­¥­¨¥
¡®«¥¥ ã¤®¡­® ¤«ï ¨áá«¥¤®¢ ­¨ï ­¥ª®â®àëå ¥£® ­¥«¨­¥©­ëå ¢®§¬ãé¥­¨©.
�®íää¨æ¨¥­â ¯®£«®é¥­¨ï ¯à¥¤áâ ¢«¥­ ¢ ¢¨¤¥

Σ(x, v, t) = σ (x, v) g (x, v, t) + h (x, v, t),
�­®¦¨â¥«ì σ(x, v) ¨£à ¥â à®«ì ã¯à ¢«¥­¨ï. �¥è¥­¨¥¬ ®¡à â­®© § ¤ ç¨
ï¢«ï¥âáï ¯ à  (u, σ) ∈ H∞(D) × L∞(G × V ) (­  á ¬®¬ ¤¥«¥ â®«ìª® σ),
¨ á¬ëá« § ¤ ç¨ á®áâ®¨â ¢ ¯¥à¥¢®¤¥ á ¯®¬®éìî σ á¨áâ¥¬ë ¨§ ­ ç «ì­®£®
á®áâ®ï­¨ï ϕ(x, v) ¢ ä¨­ «ì­®¥ á®áâ®ï­¨¥ ψ(x, v). �®«ãç¥­­ë¥ à¥§ã«ìâ âë
ï¢«ïîâáï ¯à¥¤¢ à¨â¥«ì­ë¬¨ ¤«ï ­¥«¨­¥©­ëå § ¤ ç («¨­¥©­ë¥ § ¤ ç¨ ¨á-
«¥¤®¢ ­ë à ­¥¥; á¬., ­ ¯à¨¬¥à, [2]). � ­¥¥ ¡ë«¨ ¯®«ãç¥­ë à¥§ã«ìâ âë, £¤¥
ã¯à ¢«¥­¨¥¬ ï¢«ï¥âáï ¬­®¦¨â¥«ì f(x, v), ¢ â®¬ ç¨á«¥, ¨ ¤«ï ­¥«¨­¥©­®£®
ãà ¢­¥­¨ï (á¬., ­ ¯à¨¬¥à, [3]). �à¨ à áá¬®âà¥­¨¨ ®¡à â­®© § ¤ ç¨ ¤«ï
­ è¥£® ãà ¢­¥­¨ï ¨á¯®«ì§®¢ ­ ¨§¢¥áâ­ë© ¬¥â®¤ [2], á®áâ®ïé¨© ¢ á¢¥¤¥-
­¨¨ ¨áå®¤­®© § ¤ ç¨ ª ¨­â¥£à «ì­®¬ã ãà ¢­¥­¨î. �®á«¥ íâ®£® á ¯®¬®éìî
¯à¨­æ¨¯  á¦¨¬ îé¨å ®â®¡à ¦¥­¨© ¤®ª § ­  ª®àà¥ªâ­ ï à §à¥è¨¬®áâì
¨­â¥£à «ì­®£® ãà ¢­¥­¨ï.

�¯¨á®ª «¨â¥à âãàë
1. � ¬¤¨ �. � ¤ ç¨ ã¯à ¢«ï¥¬®áâ¨ ¤«ï ­¥«¨­¥©­ëå ãà ¢­¥­¨© ¯¥à¥­®á . �¨áá.

ª ­¤. ä¨§.-¬ â. ­ ãª. { �. : ����, 2004. { 155 á.
2. �à¨«¥¯ª® �.�., �®«ª®¢ �.�. �¡à â­ë¥ § ¤ ç¨ ®¯à¥¤¥«¥­¨ï ¯ à ¬¥âà®¢ ­¥áâ -

æ¨®­ à­®£® ãà ¢­¥­¨ï ¯¥à¥­®á  ¯® ¯¥à¥®¯à¥¤¥«¥­¨ï¬ ¨­â¥£à «ì­®£® â¨¯  //
�¨ää. ãà ¢­¥­¨ï. 1987. { �. 23.

3. �®«ã¡­¨ç¨© �.�. � ¤ ç¨ ã¯à ¢«ï¥¬®áâ¨ ¤«ï ¬®¤¨ä¨æ¨à®¢ ­­®£® ãà ¢­¥­¨ï
¯¥à¥­®á  // �¥¦¤ã­ à®¤­ ï ª®­ä¥à¥­æ¨ï ý�¨ää¥à¥­æ¨ «ì­ë¥ ãà ¢­¥­¨ï ¨
á¬¥¦­ë¥ ¢®¯à®áëþ, ¯®á¢ïé¥­­ ï ¯ ¬ïâ¨ �.�. �¥âà®¢áª®£®. �¡®à­¨ª â¥§¨á®¢.
���, �®áª¢ , 2007. �. 106.
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� áá¬ âà¨¢ ¥âáï ®¡à â­ ï § ¤ ç  á ä¨­ «ì­ë¬ ¯¥à¥®¯à¥¤¥«¥­¨¥¬:
­ ©â¨ äã­ªæ¨¨ u(x, t) ¢ ®¡« áâ¨ Q = {0 6 x 6 l, 0 6 t 6 T} ¨ f(x) ¯à¨
0 6 x 6 l ¨§ ãá«®¢¨©

c(x, t, u)ut − Lu = p0(x, t)f(x) + p1(x, t), (x, t) ∈ Q, (1)
u|x=0 = v0(t), u|x=l = v1(t), 0 < t 6 T, (2)

u|t=0 = ϕ(x), 0 6 x 6 l, (3)
u|t=T = g(x), 0 6 x 6 l, (4)

¢ ¯à¥¤¯®«®¦¥­¨¨, çâ® Lu ≡ (a(x, t, u)ux)x − b(x, t, u)ux − d(x, t, u) | à ¢-
­®¬¥à­® í««¨¯â¨ç¥áª¨© ®¯¥à â®à, a > amin > 0, b, c > cmin > 0, d, pi, vi

(i = 0, 1), ϕ ¨ g | ¨§¢¥áâ­ë¥ äã­ªæ¨¨, amin, cmin = const > 0. �à¥¡®¢ ­¨ï
ª ¢å®¤­ë¬ ¤ ­­ë¬ á®áâ®ïâ ¢ á«¥¤ãé¥¬.

(i). �à¨ (x, t) ∈ Q, |u| < ∞, äã­ªæ¨¨ a, ax, au, b, c, d à ¢­®¬¥à­®
®£à ­¨ç¥­ë.

(ii). �à¨ (x, t, u) ∈ D = Q × [−M0,M0] (M0 > max
(x,t)∈Q

|u|) äã­ªæ¨¨ a ¨

c ¯à¨­ ¤«¥¦ â H1,λ/2,1(D), b, d, ax, au, cx ¨ cu ¯à¨­ ¤«¥¦ â Hλ,λ/2,1(D),
0 < λ < 1.

(iii). �ã­ªæ¨¨ p0(x, t) ¨ p1(x, t) ¯à¨­ ¤«¥¦ â Hλ,λ/2(Q), äã­ªæ¨¨
v0(t), v1(t) ¨ ϕ(x) ¯à¨­ ¤«¥¦ â, á®®â¢¥âáâ¢¥­­®, H1+λ/2[0, T ] ¨ H2+λ[0, l],
v0(t)|t=0 = ϕ|x=0, v1(t)|t=0 = ϕ|x=l.

(iv). �ã­ªæ¨ï g(x) ∈ H2+λ[0, l], ¢ë¯®«­¥­ë ãá«®¢¨ï á®£« á®¢ ­¨ï
c(x, T, g)v0t − Lg|x=0,t=T = {p0(x, T )f(x) + p1(x, T )}|x=0,

c(x, T, g)v1t − Lg|x=l,t=T = {p0(x, T )f(x) + p1(x, T )}|x=l,

¢ ª®â®àëå §­ ç¥­¨ï f |x=0 ¨ f |x=l ã¤®¢«¥â¢®àïîâ á®®â­®è¥­¨ï¬
c(x, 0, ϕ)v0t − Lϕ|x=0,t=0 = {p0(x, 0)f(x) + p1(x, 0)}|x=0,

c(x, 0, ϕ)v1t − Lϕ|x=l,t=0 = {p0(x, 0)f(x) + p1(x, 0)}|x=l.
(5)

� á¨«ã [1] âà¥¡®¢ ­¨ï (i){(iii) ®¡¥á¯¥ç¨¢ îâ ®¤­®§­ ç­ãî à §à¥è¨-
¬®áâì ª¢ §¨«¨­¥©­®© ªà ¥¢®© § ¤ ç¨ (1){(3) ¢ ª« áá¥ �¥«ì¤¥à  u(x, t) ∈
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∈ H2+λ,1+λ/2(Q) ¯à¨ «î¡®© äã­ªæ¨¨ f(x) ∈ Hλ[0, l] ¢ ¯à ¢®© ç áâ¨ ãà ¢­¥-
­¨ï (1), ã¤®¢«¥â¢®àïîé¥© ãá«®¢¨ï¬ (5). �à¥¡®¢ ­¨¥ (iv) ï¢«ï¥âáï á«¥¤áâ-
¢¨¥¬ (5) ¨ ãá«®¢¨ï á®£« á®¢ ­¨ï ¢å®¤­ëå ¤ ­­ëå ¯à¨ t = T . �áå®¤ï ¨§
íâ®£®, à¥è¥­¨¥ ®¡à â­®© § ¤ ç¨ (1){(4) ®¯à¥¤¥«ï¥âáï ª ª ¯ à  äã­ªæ¨©
{u0(x, t), f0(x)}: u0(x, t) ∈ H2+λ,1+λ/2(Q), f0(x) ∈ Hλ[0, l], 0 < λ < 1, ã¤®¢-
«¥â¢®àïîé¨å á®®â­®è¥­¨ï¬ (1){(5) ¢ ®¡ëç­®¬ á¬ëá«¥.

� ¤ ç  (1){(4) ®â­®á¨âáï ª ­¥ª®àà¥ªâ­® ¯®áâ ¢«¥­­ë¬, çâ® ¯à®ï¢«ï¥âáï
¢ ¢®§¬®¦­®¬ ®âáãâáâ¢¨¨ à¥è¥­¨ï ¨ ¢ ¥£® ­¥ãáâ®©ç¨¢®áâ¨ ®â­®á¨â¥«ì­®
¯®£à¥è­®áâ¥© ¢å®¤­ëå ¤ ­­ëå. �¤­ ª® ¢ á«ãç ¥ áãé¥áâ¢®¢ ­¨¨ à¥è¥­¨ï
®­® ¬®¦¥â ®¡« ¤ âì á¢®©áâ¢®¬ ¥¤¨­áâ¢¥­­®áâ¨.

�á­®¢­ ï æ¥«ì à ¡®âë | ãáâ ­®¢¨âì á¢ï§ì ¯à®¡«¥¬ë ¥¤¨­áâ¢¥­­®áâ¨
{u0(x, t), f0(x)} á ¯à®¡«¥¬®© ¯«®â­®áâ¨ à¥è¥­¨© á®¯àï¦¥­­®© § ¤ ç¨

(c(x, t, u0)ψ)t + L∗ψ = 0, 0 < x < l, 0 6 t < T, (6)
ψ|x=0 = 0, ψ|x=l = 0, 0 6 t < T, (7)

ψ|t=T = η(x), 0 6 x 6 l, (8)
£¤¥ L∗ψ ≡ (a(x, t, u0)ψx)x + (Aψ)x −Bψ | «¨­¥©­ë© ®¯¥à â®à, ª®íää¨æ¨-
¥­âë ª®â®à®£® ­¥¯à¥àë¢­ë ª ª äã­ªæ¨¨ (x, t) ¢ á¨«ã âà¥¡®¢ ­¨© (i){(iii) ¨
¯à¨­ ¤«¥¦­®áâ¨ u0 ª« ááã H2+λ,1+λ/2(Q), η(x) | ¯à®¨§¢®«ì­ ï äã­ªæ¨ï
¨§

◦
C2 [0, l].
�à¥¤« £ ¥¬ë© ¯®¤å®¤ ¯®§¢®«ï¥â ¤®ª § âì, çâ® § ¤ ç  (6){(8) ®¡« ¤ ¥â

á¢®©áâ¢ ¬¨, ¡«¨§ª¨¬¨ á¢®©áâ¢ ¬ ¯«®â­®áâ¨ ­ ¡«î¤¥­¨© ¨ ¨å ãáà¥¤­¥­¨©
¢ § ¤ ç å ã¯à ¢«¥­¨ï ¤«ï «¨­¥©­ëå ¯ à ¡®«¨ç¥áª¨å ãà ¢­¥­¨© á ã¯à ¢-
«ïîé¨¬¨ ¢®§¤¥©áâ¢¨ï¬¨ ¢ ­ ç «ì­®¬ ãá«®¢¨¨ [2].

�¥¬¬  1. �ãáâì ¢ë¯®«­¥­ë âà¥¡®¢ ­¨ï (i){(iv) ¨, ªà®¬¥ â®£®, ¯à®¨§-
¢®¤­ë¥ at, bx ¨ ct ­¥¯à¥àë¢­ë ¢ D. �à¥¤¯®«®¦¨¬, çâ® ¯à¨ «î¡®© äã­ª-
æ¨¨ η(x) ∈

◦
C2 [0, l] à¥è¥­¨¥ ψ(x, t; η) § ¤ ç¨ (6){(8) ã¤®¢«¥â¢®àï¥â ¯à¨

τ ∈ [0, T ] á®®â­®è¥­¨î
l∫
0

ψ(x, t; η)|t=τ w(x) dx = 0 ¤«ï ­¥ª®â®à®© äã­ª-

æ¨¨ w(x) ∈ ◦
C [0, l]. �®£¤  ¤«ï «î¡®£® â ª®£® τ ∈ [0, T ] äã­ªæ¨ï w(x) = 0

¯à¨ 0 6 x 6 l, â.¥. ¬­®¦¥áâ¢®
{
ψ(x, t; η)|t=τ

}
, ¯®«ãç ¥¬®¥ ¯à¨ ¯à®¡¥-

£ ­¨¨ äã­ªæ¨¥© η(x) ¯à®áâà ­áâ¢ 
◦

C2 [0, l], ï¢«ï¥âáï ¢áî¤ã ¯«®â­ë¬ ¢
L2[0, l].

�ë¢®¤ «¥¬¬ë 1 ®á­®¢ ­ ­  á¢®©áâ¢¥ ®¡à â­®© ¥¤¨­áâ¢¥­­®áâ¨ [3] ¤«ï
ãà ¢­¥­¨ï

c(x, t, u0)zt − Lz = 0, Lz ≡ (a(x, t, u0)zx)x −Azx − Bz

¢ ®¡« áâ¨ Qτ = {0 < x < l, τ < t 6 T} á ªà ¥¢ë¬¨ ãá«®¢¨ï¬¨ z|x=0 =
= 0, z|x=l = 0, á ­ ç «ì­ë¬ ãá«®¢¨¥¬ z|t=τ =

(
c(x, t, u0)|t=τ

)−1
w(x) ¨ á

¤®¯®«­¨â¥«ì­ë¬ ãá«®¢¨¥¬ z(x, t; τ)|t=T = 0.
�«ï ãáà¥¤­¥­­ëå ­  ¨­â¥à¢ «¥ [0, T0] (T0 | ¯à®¨§¢®«ì­ ï â®çª , 0 <

< T0 < T ) äã­ªæ¨©

Ψ(x; η) = T−1
0

T0∫

0

ψ(x, t; η) dt,
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Ψ(x; η; p0) = T−1
0

T0∫

0

p0(x, t)ψ(x, t; η) dt, (|p0(x, t)| > 0, (x, t) ∈ Q)

¨¬¥¥â ¬¥áâ®
�¥¬¬  2. �à¨ ¢ë¯®«­¥­¨¨ ¢å®¤­ë¬¨ ¤ ­­ë¬¨ ãá«®¢¨© «¥¬¬ë 1 ¬­®-

¦¥áâ¢  ãáà¥¤­¥­¨© Ψ(x; η) ¨ Ψ(x; η; p0), ¯®«ãç ¥¬ë¥ ¯à¨ ¯à®¡¥£ ­¨¨ äã­ª-
æ¨¥© η(x) ¯à®áâà ­áâ¢ 

◦
C2 [0, l], ï¢«ïîâáï ¢áî¤ã ¯«®â­ë¬¨ ¢ L2[0, l].

�â¨ á¢®©áâ¢  ¯«®â­®áâ¨ ¯®§¢®«ïîâ ãáâ ­®¢¨âì ¤®áâ â®ç­ë¥ ãá«®¢¨ï
¥¤¨­áâ¢¥­­®áâ¨ à¥è¥­¨ï {u0(x, t), f0(x)}.

�¥®à¥¬  �ãáâì ¢ë¯®«­¥­ë âà¥¡®¢ ­¨ï (i){(iv) ¨, ªà®¬¥ â®£®, ¯à®¨§-
¢®¤­ë¥ at, bx ¨ ct ­¥¯à¥àë¢­ë ¯à¨ (x, t, u) ∈ D, |p0(x, t)| > 0 ¯à¨ (x, t) ∈ Q.
�®£¤  ¢ á«ãç ¥ áãé¥áâ¢®¢ ­¨ï à¥è¥­¨ï {u0(x, t), f0(x)} ¢ ª« áá å �¥«ì¤¥à 
H2+λ,1+λ/2(Q)×Hλ[0, l] ®­® ®¯à¥¤¥«ï¥âáï ®¤­®§­ ç­®.

�ë¢®¤ â¥®à¥¬ë ­¥ âà¥¡ã¥â ¤®¯®«­¨â¥«ì­®© £« ¤ª®áâ¨ ¢å®¤­ëå ¤ ­­ëå
¨ ®á­®¢ ­ â®«ìª® ­  â®ç­ëå ¤¨ää¥à¥­æ¨ «ì­ëå § ¢¨á¨¬®áâïå ¢ á®®â¢¥â-
áâ¢ãîé¨å ªà ¥¢ëå § ¤ ç å [1] ¨ ­  ãá«®¢¨ïå ®¡à â­®© ¥¤¨­áâ¢¥­­®áâ¨ ¢
[3]. �á«¨ äã­ªæ¨ï f ¢ ¯à ¢®© ç áâ¨ ãà ¢­¥­¨ï (1) ¨é¥âáï ¢ ¢¨¤¥ f(x, t),  
­¥ f(x), íâ® ¯à¨¢®¤¨â ª ­ àãè¥­¨î ¥¤¨­áâ¢¥­­®áâ¨.

�á¥ ¯à¥¤áâ ¢«¥­­ë¥ à¥§ã«ìâ âë ¤®¯ãáª îâ ®¡®¡é¥­¨¥ ¤«ï ¬­®£®¬¥à-
­®£® á«ãç ï ¨ ¤«ï § ¤ ­¨ï ªà ¥¢ëå ãá«®¢¨© ¢â®à®£® à®¤  ¤«ï ãà ¢­¥­¨ï
(1) [4].

�¯¨á®ª «¨â¥à âãàë
1. � ¤ë¦¥­áª ï �.�., �®«®­­¨ª®¢ �.�., �à «ìæ¥¢  �.�. �¨­¥©­ë¥ ¨ ª¢ §¨«¨-

­¥©­ë¥ ãà ¢­¥­¨ï ¯ à ¡®«¨ç¥áª®£® â¨¯ . �.: � ãª , 1967.
2. �¨®­á �.-�. �¯â¨¬ «ì­®¥ ã¯à ¢«¥­¨¥ á¨áâ¥¬ ¬¨, ®¯¨áë¢ ¥¬ë¬¨ ãà ¢­¥­¨-
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� ¤®ª« ¤¥ ®¡áã¦¤ ¥âáï ¢®¯à®á áãé¥áâ¢®¢ ­¨ï ¯®«ã£àã¯¯ �¥««¥à  ¢
®£à ­¨ç¥­­®© ®¡« áâ¨ Q, ¢®§­¨ª îé¨å ¢ â¥®à¨¨ ¬­®£®¬¥à­ëå ¤¨ääã§¨-
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®­­ëå ¯à®æ¥áá®¢. �§¢¥áâ­®, çâ® £¥­¥à â®à ¯®«ã£àã¯¯ë �¥««¥à  ¥áâì í«-
«¨¯â¨ç¥áª¨© ¨­â¥£à®-¤¨ää¥à¥­æ¨ «ì­ë© ®¯¥à â®à, ®¡« áâì ®¯à¥¤¥«¥­¨ï
ª®â®à®£® § ¤ ¥âáï ­¥«®ª «ì­ë¬¨ ªà ¥¢ë¬¨ ãá«®¢¨ï¬¨. �¥«®ª «ì­®¥ á« -
£ ¥¬®¥ ¯à¥¤áâ ¢«ï¥â á®¡®© ¨­â¥£à « ¯® § ¬ëª ­¨î ®¡« áâ¨ ®â­®á¨â¥«ì­®
­¥®âà¨æ â¥«ì­®© ¡®à¥«¥¢áª®© ¬¥àë. �ã¤ãâ áä®à¬ã«¨à®¢ ­ë ¤®áâ â®ç­ë¥
ãá«®¢¨ï ­  ¡®à¥«¥¢áªãî ¬¥àã (¡¥§ ¯à¥¤¯®«®¦¥­¨ï ® ¥¥ ¬ «®áâ¨), £ à ­â¨-
àãîé¨¥, çâ® á®®â¢¥âáâ¢ãîé¨© ­¥«®ª «ì­ë© ®¯¥à â®à ï¢«ï¥âáï £¥­¥à â®-
à®¬ ¯®«ã£àã¯¯ë �¥««¥à .
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� áá¬®âà¨¬ ¢ ¥¤¨­¨ç­®¬ ªàã£¥ B ⊂ R2 á æ¥­âà®¬ ¢ ­ ç «¥ ª®®à¤¨­ â

¢ëà®¦¤ îé¥¥áï í««¨¯â¨ç¥áª®¥ ãà ¢­¥­¨¥

Lu ≡
2∑

i=1

∂

∂xi

(
ω (x)

∂u

∂xi

)
= 0, (1)

á ¢¥á®¬
ω (x) =

{
f−1 (|x|) , ¯à¨ x1x2 > 0,
f (|x|) , ¯à¨ x1x2 < 0. (2)

� ãà ¢­¥­¨¥¬ (1) á¢ï§ ­ ª« áá äã­ªæ¨© W (B, ω):

W (B, ω) =
{

u : u ∈ W 1
1 (B) ,

(
u2 + |∇u|2

)
ω ∈ L1 (B)

}
.

�¤¥áì W 1
1 (B) | ª« áá¨ç¥áª®¥ á®¡®«¥¢áª®¥ ¯à®áâà ­áâ¢® äã­ªæ¨©, áã¬-

¬¨àã¥¬ëå ¢ B ¢¬¥áâ¥ á ®¡®¡é¥­­ë¬¨ ¯à®¨§¢®¤­ë¬¨ ¯¥à¢®£® ¯®àï¤ª .
�¨¦¥ W (B, ω) à áá¬ âà¨¢ ¥âáï ª ª ¢¥á®¢®¥ á®¡®«¥¢áª®¥ ¯à®áâà ­áâ¢® á
­®à¬®©

‖u‖2W =
∫

B

(
u2 + |∇u|2

)
ωdx.

� ª ª ª ω−1 ∈ L1 (B), â® (á¬.[1]) ¯à®áâà ­áâ¢® W (B,ω) ¯®«­®. � -
¬ëª ­¨¥ ¬­®¦¥áâ¢  äã­ªæ¨© ¨§ W (B, ω) á ª®¬¯ ªâ­ë¬ ­®á¨â¥«¥¬ ¢ B
¡ã¤¥¬ ®¡®§­ ç âì ç¥à¥§ W0 (B,ω). �â äã­ªæ¨© f ãç áâ¢ãîé¥© ®¯à¥¤¥«¥-
­¨¨ ¢¥á  âà¥¡ã¥âáï ¢ë¯®«­¥­¨¨ á«¥¤ãîé¥© ãá«®¢¨©. �ã¤¥¬ áç¨â âì çâ®,
f (t) ­¥¯à¥àë¢­  ¨ ­¥ ã¡ë¢ ¥â (0, 1],

f (2t) 6 cf (t) , ∀ t ∈
(

0,
1
2

]
, (3)
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sup
t∈(0,1)




1∫

t

f (τ)
τ

dτ







t∫

0

dτ

τ f (τ)


 < ∞ (4)

� ­ è¥¬ á«ãç ¥ ¢ë¯®«­¥­¨© ãá«®¢¨¨ (3), (4) ¬­®¦¥áâ¢  äã­ªæ¨¨ ¨§
C∞ (B) ∩W (B,ω) ¢®®¡é¥ £®¢ àï, ­¥ ¯«®â­® W (B, ω).

� á¢ï§¨ á íâ¨¬ ®¯à¥¤¥«¨¬ ¯à®áâà ­áâ¢  H (B, ω) ¨ H0 (B,ω) ª ª § ¬ë-
ª ­¨¥ ¢ W (B, ω) ¬­®¦¥áâ¢ C∞ (B) ∩W (B, ω) ¨ C∞ (B) á®®â¢¥âáâ¢¥­­®.

� à ¡®â¥ [2] ¯®«­® ¨áá«¥¤®¢ ­ á«ãç ©, ª®£¤  ¢¥á ω (x) ã¤®¢«¥â¢®àï¥â
A2-ãá«®¢¨î � ª¥­å ã¯â . �ã­ªæ¨ï u ∈ W (B,ω) ­ §ë¢ ¥âáï W -à¥è¥­¨¥¬
ãà ¢­¥­¨ï (1), ¥á«¨ ¨­â¥£à «ì­®¥ â®¦¤¥áâ¢®∫

B

∇u∇ϑωdx = 0 (5)

¢ë¯®«­¥­® ­  ¯à®¡­ëå äã­ªæ¨ïå ϑ ∈ W0 (B,ω). �ã­ªæ¨ï u ∈ H (B, ω)
­ §ë¢ ¥âáï H-à¥è¥­¨¥¬ ãà ¢­¥­¨ï (1), ¥á«¨ ¨­â¥£à «ì­®¥ â®¦¤¥áâ¢® (5)
¢ë¯®«­¥­  ­® ¯à®¡­ëå äã­ªæ¨ïå ϑ ∈ H0 (B, ω).

�¢¥¤¥­­ë¥ ¢ëè¥ W -à¥è¥­¨ï ¨ H-à¥è¥­¨ï ãà ¢­¥­¨ï (1.1) á¢ï§ ­ë W -
¨ H-§ ¤ ç ¬¨ �¨à¨å«¥

Lu1 = 0 ¢ B, u1 ∈ W (B,ω) ,

h ∈ C∞
(
B̄

)
, (u1 − h) ∈ W0 (B, ω)

(6)

¨
Lu2 = 0 ¢ B, u2 ∈ H (B, ω) , h ∈ C∞

(
B̄

)
, (u2 − h) ∈ H0 (B, ω) (7)

�¨¦¥ ¯à®áâà ­áâ¢  W0 (B, ω) ¨ H0 (B, ω) à áá¬ âà¨¢ îâáï ª ª £¨«ì-
¡¥àâ®¢ë á® áª «ïà­ë¬ ¯à®¨§¢¥¤¥­¨¥¬

〈u, ϑ〉 =
∫

B

∇u∇ϑω dx

�ä®à¬ã«¨àã¥¬ ®á­®¢­®© à¥§ã«ìâ â.
�¥®à¥¬ . � ¤ ç¨ (6), (7) ®¤­®§­ ç­® à §à¥è¨¬ë ¨ áãé¥áâ¢ã¥â £à -

­¨ç­ ï äã­ªæ¨ï h ∈ C∞
(
B̄

)
, ¤«ï ª®â®à®© à¥è¥­¨ï u1 (x) ¨ u2 (x) à §-

«¨ç­ë.

�¯¨á®ª «¨â¥à âãàë
1. �.�. �¨ª®¢. �¥á®¢ë¥ �®¡®«¥¢áª¨¥ ¯à®áâà ­áâ¢  // � â¥¬. á¡®à­¨ª. 1998,

â.189, ü8, á.27{58.
2. �.�. �«åãâ®¢, �.�. �¨ª®¢. � £¥«ì¤¥à®¢®áâ¨ à¥è¥­¨© ®¤­®£® í««¨¯â¨ç¥áª®£®

ãà ¢­¥­¨ï // �®¢à¥¬¥­­ ï ¬ â¥¬ â¨ª  ¨ ¥¥ ¯à¨«®¦¥­¨ï, 2003, â.10, á.8{21.
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� ������������ ������� ������ ����
��� ��������������� ���������������

���������

�¥­¨á®¢ �.�.

�ãáâì u(x, t) ï¢«ï¥âáï ª« áá¨ç¥áª¨¬ à¥è¥­¨¥¬ ¤«ï ¯ à ¡®«¨ç¥áª®£®
ãà ¢­¥­¨ï

Lu + cu− ut = 0 ¢ RN+1
+ , (1)

ã¤®¢«¥â¢®àïîé¨¬ ­ ç «ì­®¬ã ãá«®¢¨î
u(x, 0) = v(x), x ∈ RN . (2)

�à¥¤¯®« £ ¥âáï,çâ® ¬ âà¨æ  ‖aik(x, t)‖ | á¨¬¬¥âà¨ç¥áª ï ¨ ¢ë¯®«­¥­®
ãá«®¢¨¥ à ¢­®¬¥à­®© ¯ à ¡®«¨ç­®áâ¨

1/l2 6
∑

i,k=1

aik(x, t)ξiξk 6 l2, l > 0, (3)

¤«ï ¢á¥å (x, t) ∈ RN+1
+ ¨ ¢á¥å ξ = (ξ1, . . . , ξN ) â ª¨å çâ® ‖ξ‖ = 1, ª®íää¨-

æ¨¥­â c = c(x, t) ã¤®¢«¥â¢®àï¥â ­¥à ¢¥­áâ¢ã
c(x, t) 6 −α2/|x|2 ¯à¨ |x| > 1, c(x, t) 6 −α2 ¯à¨ |x| < 1. (4)

� ç «ì­ ï äã­ªæ¨ï v(x) ­¥¯à¥àë¢­ ï ¢ RN ¨
|v(x)| 6 C(1 + |x|m), m > 0. (5)

�ãáâì

S = sup
‖ξ‖=1,t>0

N∑
i=1

aii(x, t)

N∑
i,k=1

aik(x, t)ξiξk

.

�¥®à¥¬  5. �á«¨ v(x) ã¤®¢«¥â¢®àï¥â ãá«®¢¨î (5), â® ¯à¨ α2 > l2(m2+
+ m(S − 2)) à¥è¥­¨¥ § ¤ ç¨ �®è¨ (1), (2) áâ ¡¨«¨§¨àã¥âáï ª ­ã«î à ¢­®-
¬¥à­® ¯® x ­  «î¡®¬ ª®¬¯ ªâ¥ K ¢ Rn.

� ¬¥ç ­¨¥. �¥à ¢¥­áâ¢® (6) ï¢«ï¥âáï â®ç­ë¬.
�«ãç © ¤¨¢¥à£¥­â­®£® ®¯¥à â®à 

Lu =
N∑

i,k=1

(aik(x)uxk
)xi

¡ë« à áá¬®âà¥­ ¢ à ¡®â¥ [1].
� ¡®â  ¢ë¯®«­¥­  ¯à¨ ä¨­ ­á®¢®© ¯®¤¤¥à¦ª¥ �®áá¨©áª®£® ä®­¤  äã­-

¤ ¬¥­â «ì­ëå ¨áá«¥¤®¢ ­¨© (¯à®¥ªâ 06{01{0288).
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�¯¨á®ª «¨â¥à âãàë
1. �¥­¨á®¢ �.�. � ¯®¢¥¤¥­¨¨ à¥è¥­¨© ¯ à ¡®«¨ç¥áª¨å ãà ¢­¥­¨© ¯à¨ ¡®«ìè¨å

§­ ç¥­¨ïå ¢à¥¬¥­¨ // ���. 2005. �. 60. ü 4. �. 145{212.

���������� ������������ ��������{������
� ��������������� �������� �������

��������� ������������ ����∗

�¥­¨á®¢  �.�.
�®áª®¢áª¨© £®à®¤áª®© ¯á¨å®«®£®-¯¥¤ £®£¨ç¥áª¨© ã­¨¢¥àá¨â¥â

�®áª¢ , �®áá¨ï
e-mail: tdenissova@mail.ru

� æ¨«¨­¤à¥ [0, T ] × g, £¤¥ g | ®£à ­¨ç¥­­ ï ®¡« áâì ¥¢ª«¨¤®¢  ¯à®áâ-
à ­áâ¢  En á £« ¤ª®© (n−1)-¬¥à­®© £à ­¨æ¥© ∂g, à áá¬ âà¨¢ ¥âáï ¯¥à¢ ï
­ ç «ì­®-ªà ¥¢ ï § ¤ ç 

D2
t L0(x, Dx)u (t, x) + L1(x, Dx)u(t, x) = 0 (1)

á ­ ç «ì­ë¬¨ ãá«®¢¨ï¬¨
u(t, x)|t=0 = u1(x), (2)
Dtu|t=0 = u2(x) (3)

¨ ªà ¥¢ë¬ ãá«®¢¨¥¬
u(t, x)

∣∣
[0, T ]×∂ g = 0 . (4)

�¯¥à â®àë L0(x, Dx)¨ L1(x, Dx)¨¬¥îâ ¢¨¤

L0(x, Dx)u(t, x) =
n∑

i=1

n∑

j=1

Di(aij(x)Dju(t, x)),

L1(x, Dx)u(t, x) =
p∑

k=1

p∑

l=1

Dk(bkl(t, x)Dlu(t, x)),

£¤¥ p ∈ {1, 2, . . . , n − 1}, ¯à¨ç¥¬ áãé¥áâ¢ãîâ ¯®áâ®ï­­ë¥ µ0, µ1, ν0, ν1 ∈
∈ [0, +∞), ¤«ï ª®â®àëå ¢ë¯®«­¥­ë á«¥¤ãîé¨¥ ­¥à ¢¥­áâ¢ 

µ0‖ξ, En‖2 = µ0

n∑

i=1

ξ2
i 6

n∑

i=1

n∑

j=1

aij(x)ξiξj 6 µ1

n∑

i=1

ξ2
i = µ1‖ξ, En‖2,

ν0

p∑

k=1

ξ2
k 6

p∑

k=1

p∑

l=1

bkl(x)ξkξl 6 ν1

p∑

k=1

ξ2
k ∀x ∈ g,

∗� ¡®â  ¢ë¯®«­¥­  ¯à¨ ä¨­ ­á®¢®© ¯®¤¤¥à¦ª¥ �®áá¨©áª®£® ä®­¤  äã­¤ ¬¥­â «ì-
­ëå ¨áá«¥¤®¢ ­¨© (ª®¤ ¯à®¥ªâ  07-01-00289 ).
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∀ξ = (ξ1, ξ2, . . . , ξn) ∈ En.

�®« £ ¥¬ â ª¦¥, çâ® ¤«ï ¢á¥å i, j ∈ {1, 2, . . . , n} ¨ ¤«ï ¢á¥å k, l ∈
∈ {1, 2, . . . , p} ª®íää¨æ¨¥­âë ãà ¢­¥­¨ï (1) á¨¬¬¥âà¨ç­ë: aij(x) = aji(x),
bkl(x) = blk(x)∀x ∈ ḡ,   â ª¦¥, çâ® aij(x), bkl(x) ∈ C∞(ḡ), £¤¥ ḡ | § ¬ë-
ª ­¨¥ ®¡« áâ¨ g.

�¥è¥­¨¥ § ¤ ç¨ (1) { (4) ¡ã¤¥¬ ¨áª âì ¢ ¯à®áâà ­áâ¢¥ �®¡®«¥¢ 
W l0,m

t, 2 ([0, T ]× g).
� ¤ ç  â ª®£® â¨¯  ¢ª«îç ¥â ¢ á¥¡ï ¤®áâ â®ç­® è¨à®ª¨© ª« áá ãà ¢­¥-

­¨© £¨¤à®¤¨­ ¬¨ª¨ (ãà ¢­¥­¨¥ �®¡®«¥¢  ¬ «ëå ª®«¥¡ ­¨© ¢à é îé¥©áï
¨¤¥ «ì­®© ¦¨¤ª®áâ¨ ¢ § ¬ª­ãâ®¬ ®¡ê¥¬¥, ãà ¢­¥­¨¥ ¬ «ëå ª®«¥¡ ­¨© ¢à -
é îé¥©áï ¢ï§ª®© ¦¨¤ª®áâ¨, ãà ¢­¥­¨¥ £à ¢¨â æ¨®­­®-£¨à®áª®¯¨ç¥áª¨å ¨
¢­ãâà¥­­¨å ¢®«­ ¨ àï¤ ¤àã£¨å ãà ¢­¥­¨©).

�®ª« ¤ ¯®á¢ïé¥­ ¨§ãç¥­¨î  á¨¬¯â®â¨ç¥áª¨å á¢®©áâ¢ (®áæ¨««ïæ¨ï, áâ -
¡¨«¨§ æ¨ï ¯à¨ t → +∞) à¥è¥­¨ï § ¤ ç¨ (1) { (4),   â ª¦¥, ¢ á«ãç ¥ áâ -
¡¨«¨§ æ¨¨ à¥è¥­¨ï, ãáâ ­®¢«¥­¨î ®æ¥­®ª ¥¥ áª®à®áâ¨.

�«ï à¥è¥­¨ï íâ®© § ¤ ç¨ ¨á¯®«ì§ã¥âáï ¯à¥¤«®¦¥­­ë© �.�. �á¯¥­-
áª¨¬ ¨ ¥£® ãç¥­¨ª ¬¨ ¬¥â®¤ ¨§ãç¥­¨ï  á¨¬¯â®â¨ç¥áª®£® ¯®¢¥¤¥­¨ï äã­ª-
æ¨¨, ¤«ï ª®â®à®£® áãé¥áâ¢¥­­ë¬ ï¢«ï¥âáï ®£à ­¨ç¥­­®áâì ¯à¥®¡à §®¢ ­¨ï
� ¯« á  f̂(γ) =

∫
[0,+∞)

f(t)e−γtdt íâ®© äã­ªæ¨¨ ¯à¨ γ ∈ (0, δ] ¤«ï ­¥ª®â®-

à®£® δ > 0.
�¯à ¢¥¤«¨¢ á«¥¤ãîé¨© à¥§ã«ìâ â.
�¥®à¥¬ . �ãáâì áãé¥áâ¢ã¥â m ∈ N, ¤«ï ª®â®à®£® ­ ç «ì­ë¥ äã­ª-

æ¨¨ y = u1(x)¨ y = u2(x)¯à¨­ ¤«¥¦ â ¯à®áâà ­áâ¢ã �®¡®«¥¢ 
◦

Wm
2 (g),

  ®¡« áâì g ã¤®¢«¥â¢®àï¥â á¨«ì­®¬ã ãá«®¢¨î (m, m, . . . , m)-à®£ . �ãáâì
l = (l0,m, . . . ,m), £¤¥ l0 > 2. �®£¤  ¥á«¨ ρ = (ρ0, ρ1, . . . , ρn), ρi ∈ N, ρ0 >
> m+2 ¨ 1− 1

2

(
1
l0

+ n− 1
m

)
>

ρ1

l0
+ 1

m

n∑
i=2

ρi, â® à¥è¥­¨¥ ¯¥à¢®© ­ ç «ì­®-
ªà ¥¢®© § ¤ ç¨ (1) { (4) y = u(t, x) ¬®¦­® ¨§¬¥­¨âì ­  ¬­®¦¥áâ¢¥
¬¥àë ­ã«ì â ª, çâ® ®­® áâ ­¥â ­¥¯à¥àë¢­ë¬ ¢ «î¡®© ¢­ãâà¥­­¥© â®çª¥
(0, +∞) × Int g ¢¬¥áâ¥ á® á¢®¨¬¨ ¯à®¨§¢®¤­ë¬¨ ¯® ¢à¥¬¥­¨ ¤® ¯®àï¤ª 
ρ0 + 1,   ¯® ¯à®áâà ­áâ¢¥­­ë¬ ¯¥à¥¬¥­­ë¬ x1, x2, . . . , xn ¤® ¯®àï¤ª®¢
ρ1, ρ2, . . . , ρn á®®â¢¥âáâ¢¥­­® ¨ ¡ã¤¥â ¨¬¥âì á«¥¤ãîé¨¥ á¢®©áâ¢ :

1. ¥á«¨ áãé¥áâ¢ãîâ p ∈ R, p > 1 ¨ s ∈ {1, 2, . . . , ρ0 − m − 1}, ¤«ï
ª®â®àëå à áå®¤¨âáï ¨­â¥£à «

∫
[0, +∞)

ts|Dρu|pdt, â® äã­ªæ¨ï y =

= Dρ1+1
t Dρ̄

xu (§¤¥áì ρ̄ = (ρ1, . . . , ρn)) ï¢«ï¥âáï ®áæ¨««¨àãîé¥© ¯®
¢à¥¬¥­¨ ­  ¯®«ã®á¨ [0, +∞) ∀x ∈ Int g,

2. ¥á«¨ áãé¥áâ¢ã¥â s ∈ N, s 6 ρ0 − m − 1, ¤«ï ª®â®à®£® ¨­â¥£à «∫
[0, +∞)

ts|Dρ0
t Dρ̄

xu|dt à áå®¤¨âáï,   ¨­â¥£à «
∫

[0, +∞)

|Dt(tsDρ̄
xu)|dt áå®-

¤¨âáï, â® äã­ªæ¨ï y = Dρ0+1
t Dρ̄

xu ï¢«ï¥âáï ®áæ¨««¨àãîé¥© ¯® ¢à¥-
¬¥­¨ ­  ¯®«ã®á¨ [0, +∞)¨, ªà®¬¥ â®£®, Dρ̄

xu = o(tρ0−s) ¯à¨ t → +
+∞ ∀x ∈ Int g,

3. ¥á«¨ áãé¥áâ¢ãîâ p, q ∈ R, p > 1, q > 1, 1
p

+ 1
q

= 1 ¨ s ∈
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∈ {1, 2, . . . , ρ0 −m− 1}, ¤«ï ª®â®àëå ¨­â¥£à «ë
∫

[0, +∞)

tps (Dρu)p
dt

¨
∫

[0, +∞)

(Dt (tsDρ̄
xu))q

dt áå®¤ïâáï, â® Dρ̄
xu = o(tρ0−s) ¯à¨ t → +∞

∀x ∈ Int g.

�«¥¤áâ¢¨¥ 1. �á«¨ à¥è¥­¨¥ y = u(t, x) § ¤ ç¨ (1) { (4) ã¤®¢«¥â¢®àï¥â
ãá«®¢¨ï¬ â¥®à¥¬ë ¨ áãé¥áâ¢ã¥â s ∈ {2, . . . , ρ0 − m − 1}, ¤«ï ª®â®à®£®
äã­ªæ¨ï y = Dρu(t, x) ¨¬¥¥â ¯®àï¤®ª t−s ¯à¨ t → +∞ ∀x ∈ Int g, â®
äã­ªæ¨ï y = Dρ0+1

t Dρ̄
xu ï¢«ï¥âáï ®áæ¨««¨àãîé¥© ¯® ¢à¥¬¥­¨ ­  ¯®«ã®á¨

[0, +∞) ¤«ï ¢á¥å x ∈ Int g.
�«¥¤áâ¢¨¥ 2. �á«¨ à¥è¥­¨¥ y = u(t, x) § ¤ ç¨ (1) { (4) ã¤®¢«¥â¢®-

àï¥â ãá«®¢¨ï¬ â¥®à¥¬ë ¨ ­ ©¤¥âáï â ª®¥ s ∈ {2, . . . , ρ0−m−1}, ¤«ï ª®-
â®à®£® áãé¥áâ¢ã¥â à áå®¤ïé ïáï ¯®á«¥¤®¢ â¥«ì­®áâì {tk}k∈N : lim

k→∞
tk =

= ∞, ¯à¨ç¥¬ ¯®á«¥¤®¢ â¥«ì­®áâì {Dρu(tk, x)}k∈N ¨¬¥¥â ¯®àï¤®ª k−s ¤«ï
¢á¥å x ∈ Int g, â® äã­ªæ¨ï y = Dρ0+1

t Dρ̄
xu ï¢«ï¥âáï ®áæ¨««¨àãîé¥© ¯®

¢à¥¬¥­¨ ­  ¯®«ã®á¨ [0, +∞) ¤«ï ¢á¥å x ∈ Int g.
�®ª § â¥«ìáâ¢® â¥®à¥¬ë ¨á¯®«ì§ã¥â â¥®à¥¬ë ¢«®¦¥­¨ï ¤«ï äã­ªæ¨®-

­ «ì­ëå ¯à®áâà ­áâ¢
∧

W l, N,s
2, p (G) �®¡®«¥¢ {�í«¨{�¨­¥à  á ­®à¬®©

∥∥∥f(t, x1, . . . , xn), Ŵ l, N,s
2, p (G)

∥∥∥
2

=

=
∥∥∥f(t, x1, . . . , xn), W l, N

2, p (G)
∥∥∥

2

+

+ sup
0<γ6δ

l0∑

k=0

∥∥∥Ds
γD̂k+N

t f(γ, x1, . . . , xn),Wm
2 (g)

∥∥∥
2

,

¯®áâà®¥­­ëå ­  ®á­®¢¥ ª« áá¨ç¥áª¨å ¯à®áâà ­áâ¢ �®¡®«¥¢  ¨ �í«¨{�¨­¥-
à , £¤¥ G = [0, +∞)× g.

������ ������������ ����������
���������������� ����������

�¨ªãá à �.�.
�� ¨¬. �.�. �®à®¤­¨æë­  ���

�®áª¢ , �®áá¨ï
e-mail: dikussar@yandex.ru

�à¥¤¬¥â®¬ ¨áá«¥¤®¢ ­¨ï ï¢«ïîâáï ¢®¯à®áë ¬ â¥¬ â¨ç¥áª®£® ¬®¤¥«¨-
à®¢ ­¨ï ¨ ¯®áâà®¥­¨¥ ®¯â¨¬ «ì­®£® ã¯à ¢«¥­¨ï â¥¯«®¢ëå ¨ í«¥ªâà®ä¨-
§¨ç¥áª¨å ¯à®æ¥áá®¢, ®¯¨áë¢ ¥¬ëå ¢§ ¨¬®á¢ï§ ­­®© á¨áâ¥¬®© ãà ¢­¥­¨©
� ªá¢¥««  ¨ â¥¯«®¯à®¢®¤­®áâ¨ �ãàì¥.
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� áá¬ âà¨¢ ¥âáï ª« áá ¬­®£®¬¥à­ëå ­ ç «ì­®-ªà ¥¢ëå § ¤ ç á ãç¥-
â®¬ ­¥«¨­¥©­®áâ¨ § ¤ ­­ëå äã­ªæ¨©. �ª § ­­ë© ª« áá § ¤ ç ï¢«ï¥âáï
¬®¤¥«ìî ¬­®£¨å á®¢à¥¬¥­­ëå â¥å­®«®£¨©, £¤¥ ®áãé¥áâ¢«ï¥âáï à á¯à¥¤¥-
«¥­­®¥ ¨«¨ á®áà¥¤®â®ç¥­­®¥ ¢®§¤¥©áâ¢¨¥ ­  â®ª®¯à®¢®¤ïé¨¥ â¢¥à¤ë¥ ¯®-
¢¥àå­®áâ¨ (¬¥â ««¨ç¥áª¨¥, ¯®à®èª®¢ë¥, ª®¬¯®§¨æ¨®­­ë¥, ¯®«ã¯à®¢®¤­¨-
ª®¢ë¥). �¥«ì à ¡®âë § ª«îç ¥âáï ¢ à §à ¡®âª¥ íää¥ªâ¨¢­ëå ¬¥â®¤®¢
ã¯à ¢«¥­¨ï ¤«ï ­¥«¨­¥©­ëå ¬­®£®¬¥à­ëå ªà ¥¢ëå § ¤ ç â¥¯«®¯à®¢®¤-
­®áâ¨.

� ¯à¥¤áâ ¢«¥­­®© à ¡®â¥ ¨á¯®«ì§ã¥âáï á¨áâ¥¬  ãà ¢­¥­¨© � ªá¢¥«« ,
­¥«¨­¥©­®¥ ãà ¢­¥­¨¥ â¥¯«®¯à®¢®¤­®áâ¨, ¬®¤¥«ì â¥à¬®­ ¯àï¦¥­¨©, â¥-
®à¨ï ¢®§¬ãé¥­¨© ®¯¥à â®à®¢, ¬¥â®¤ë äã­ªæ¨®­ «ì­®£®  ­ «¨§ , á¯¥ª-
âà «ì­ ï â¥®à¨ï á ¬®á®¯àï¦¥­­ëå ®¯¥à â®à®¢, ¬¥â®¤ äã­ªæ¨¨ �à¨­ ,
ç¨á«¥­­ë¥ ¬¥â®¤ë à¥è¥­¨© ¨­â¥£à «ì­ëå ãà ¢­¥­¨©, â¥®à¨ï ¨­â¥£à «ì-
­ëå ¯à¥®¡à §®¢ ­¨©, ¯à¨­æ¨¯ ¬ ªá¨¬ã¬ ,   â ª¦¥ ¬¥â®¤ë ¯®¨áª  íªáâà¥-
¬ã¬ .

� â¥®à¨¨ ¨­¤ãªæ¨®­­®£® ­ £à¥¢  ¬®¦­® ¢ë¤¥«¨âì ç¥âëà¥ ¡®«ìè¨å
ª« áá  § ¤ ç ®¯â¨¬ «ì­®£® ã¯à ¢«¥­¨ï.

�¥à¢ë© ª« áá | íâ® § ¤ ç  ¡ëáâà®¤¥©áâ¢¨ï, ª®£¤  ¯® ãá«®¢¨ï¬ ¯à®-
¨§¢®¤¨â¥«ì­®áâ¨ ®¡®àã¤®¢ ­¨ï âà¥¡ã¥âáï ¬¨­¨¬ «ì­®¥ ¢à¥¬ï ­ £à¥¢  ¯à¨
¢ë¯®«­¥­¨¨ ®¯à¥¤¥«¥­­ëå ®£à ­¨ç¥­¨© ­  ª ç¥áâ¢® ­ £à¥¢  (1),   â ª¦¥
¯à¨ ¤®¯®«­¨â¥«ì­ëå ä §®¢ëå ®£à ­¨ç¥­¨ïå.

�â®à®© ª« áá § ¤ ç | íâ® â ª ­ §ë¢ ¥¬ë¥ § ¤ ç¨ ä¨­¨â­®£® ã¯à ¢«¥-
­¨ï á ä¨ªá¨à®¢ ­­ë¬ ¢à¥¬¥­¥¬ ­ £à¥¢ , ª®â®à®¥ â ª¦¥ à¥è ¥âáï á ®£à -
­¨ç¥­¨¥¬ ¢¨¤  (1) ¨ àï¤®¬ á¯¥æ¨ä¨ç¥áª¨å ä §®¢ëå ®£à ­¨ç¥­¨©, ­ ¯à¨-
¬¥à, ­  áª®à®áâì ­ £à¥¢ . � ¨¡®«¥¥ à á¯à®áâà ­¥­­ë¬ ¯à®æ¥áá®¬ â ª®£®
â¨¯  ï¢«ï¥âáï ­ £à¥¢ ¯à¨ â¥à¬®®¡à ¡®âª¥ â¥¯«®¯à®¢®¤ïé¨å ¨§¤¥«¨©. �à¨
íâ®¬ ­ ¨¡®«¥¥ ¥áâ¥áâ¢¥­­ë¬ ï¢«ï¥âáï ªà¨â¥à¨© ­ ¨â®ç­¥©è¥£® ­ £à¥¢  ¯®
äã­ªæ¨®­ «ã (1).

�à¥â¨© ª« áá § ¤ ç | íâ® § ¤ ç¨ á«¥¦¥­¨ï. � â ª¨å § ¤ ç å äã­ªæ¨-
®­ « (1) ¬ ªá¨¬¨§¨àã¥âáï ¯® ä §®¢®© ¯¥à¥¬¥­­®© ¯® ä §®¢®© ¯¥à¥¬¥­­®©
¨ ¯® ¢à¥¬¥­¨ ¨ áà¥¤¨ ¢á¥å §­ ç¥­¨© ¢ë¡¨à ¥âáï ¬¨­¨¬ «ì­®¥. �ª § ­­ë¥
§ ¤ ç¨ ¨¬¥îâ ¬¥áâ® ¢ ¯à®æ¥áá å ¨­¤ãªæ¨®­­®£® ­ £à¥¢  ­  ãç áâª¥ áâ ¡¨-
«¨§ æ¨¨ â¥¬¯¥à âãà­®£® á®áâ®ï­¨ï, ¯à¨ ®¡®£à¥¢¥ ã§«®¢ â¥å­®«®£¨ç¥áª¨å
¬ è¨­, ¢ ä¨§¨ç¥áª¨å ¨áá«¥¤®¢ ­¨ïå. �¤¥áì ­ ª« ¤ë¢ ¥âáï ®£à ­¨ç¥­¨¥
­  ã¯à ¢«¥­¨¥ ¨ ­  ä §®¢ë¥ ¯¥à¥¬¥­­ë¥.

�¥â¢¥àâë© ª« áá § ¤ ç | íâ® § ¤ ç¨ ¯à®áâ®£® á¨­â¥§ . �¤¥áì §  à¥-
è¥­¨¥ § ¤ ç¨ ¯à¨­¨¬ ¥âáï «î¡®¥ ¤®¯ãáâ¨¬®¥ ã¯à ¢«¥­¨¥, ­¥ ®¡ï§ â¥«ì­®
®¯â¨¬ «ì­®¥.

J = max
Ω
|Q(x, y/z/t∗)−Q∗(x, y, z)| 6 ε (1)

�¤¥áì t∗ | ¬®¬¥­â ¨§¬¥à¥­¨ï á®áâ®ï­¨ï ¢ áâ æ¨®­ à­®¬ à¥¦¨¬¥ à -
¡®âë ¨«¨ ¢à¥¬ï ®ª®­ç ­¨ï ¯à®æ¥áá  ¢ â¥å­®«®£¨ç¥áª¨å ¯à®æ¥áá å ­ £à¥¢ 
¨ â¥à¬®®¡à ¡®âª¥,   Q∗(x, y, z) | § ¤ ­­®¥ â¥¯«®¢®¥ á®áâ®ï­¨¥ á¨áâ¥¬ë.

� ¤ ­­®© áâ âì¥ ¯à¥¤«®¦¥­  ¬ â¥¬ â¨ç¥áª ï ä®à¬ «¨§ æ¨ï ãª § ­-
­ëå § ¤ ç, çâ® ¯®§¢®«¨«® ¯®áâà®¨âì  ­ «¨â¨ç¥áª¨¥ ¨ ç¨á«¥­­ë¥ ¬®¤¥«¨
®¯à¥¤¥«¥­¨ï ®¯â¨¬ «ì­®£® ã¯à ¢«¥­¨ï ¤«ï ¯à®æ¥áá®¢ í«¥ªâà®­ £à¥¢ . �â-
¬¥â¨¬, çâ® ­¥®¤­®à®¤­®áâì ¬ â¥¬ â¨ç¥áª®© ¬®¤¥«¨ á¢ï§ ­  á à §«¨ç­ë¬
®¯¨á ­¨¥¬ í«¥ªâà®¬ £­¨â­ëå ¨ â¥¯«®¢ëå ¯®«¥©. �â®à ï ®á®¡¥­­®áâì à á-
á¬ âà¨¢ ¥¬ëå ¬®¤¥«¥© á¢ï§ ­  á ­¥à¥£ã«ïà­®áâìî ®¡« áâ¨ ¨­â¥£à¨à®¢ -
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­¨ï ¤«ï í«¥ªâà®¬ £­¨â­®£® ¯®«ï..
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� à ¡®â¥ ¯®ª §ë¢ ¥âáï, çâ® ¨§¢¥áâ­ë© á¯®á®¡ ¯®áâà®¥­¨ï  á¨¬¯â®â¨ª¨
à¥è¥­¨ï ¢ à¨ æ¨®­­ëå § ¤ ç á ¬ «ë¬ ¯ à ¬¥âà®¬, ­ §ë¢ ¥¬ë© ¯àï¬®©
áå¥¬®© ¨«¨ ¢ à¨ æ¨®­­ë¬ ¬¥â®¤®¬ ¯®£à ­¨ç­ëå äã­ªæ¨© (á¬., ­ ¯à¨¬¥à,
[1]{[3]), ¬®¦­® ¨á¯®«ì§®¢ âì ¨ ¤«ï ¯®áâà®¥­¨ï  á¨¬¯â®â¨ª¨ à¥è¥­¨ï á¨­-
£ã«ïà­® ¢®§¬ãé¥­­ëå ­ ç «ì­ëå ¨ ªà ¥¢ëå § ¤ ç. �¨­£ã«ïà­® ¢®§¬ãé¥­-
­ ï § ¤ ç  â¥¬ ¨«¨ ¨­ë¬ á¯®á®¡®¬ § ¬¥­ï¥âáï ¢ à¨ æ¨®­­®© á äã­ªæ¨®­ -
«®¬ ­¥¢ï§ª¨. �  ®á­®¢¥ ä®à¬ «¨§¬  ¯àï¬®© áå¥¬ë áâà®ïâáï ¡®«¥¥ á« ¡ë¥
ý®¡®¡éñ­­ë¥þ à¥è¥­¨ï, ª®â®àë¥ ¯®à®¦¤ îâ ¬¨­¨¬¨§¨àãîé¨¥ ¯®á«¥¤®-
¢ â¥«ì­®áâ¨ ¤«ï äã­ªæ¨®­ «  ­¥¢ï§ª¨.

�­ ç «  ¯®ª §ë¢ ¥âáï, çâ® ¤«ï ­ ç «ì­®© á¨­£ã«ïà­® ¢®§¬ãé¥­­®© § -
¤ ç¨ ª ¦¤ë© ç«¥­  á¨¬¯â®â¨ª¨ à¥è¥­¨ï ¬¥â®¤  ¯®£à ­¨ç­ëå äã­ªæ¨©
¨¬¥¥â ®¯à¥¤¥«¥­­ãî ¢ à¨ æ¨®­­ãî ¯à¨à®¤ã ¨ ãá«®¢¨ï â¥®à¥¬ë �.�. � -
á¨«ì¥¢®© [4] á¢ï§ ­ë á ãá«®¢¨ï¬¨ à §à¥è¨¬®áâ¨ á®®â¢¥âáâ¢ãîé¨å ¢ à¨ -
æ¨®­­ëå § ¤ ç. � â¥¬ ¯à¨¢®¤ïâáï ¯à¨¬¥àë, £¤¥ ¬¥â®¤ ¯®£à ­¨ç­ëå äã­ª-
æ¨© ¨á¯®«ì§ã¥âáï ¤«ï ¯®áâà®¥­¨ï ®¡®¡é¥­­ëå à¥è¥­¨© á¨­£ã«ïà­® ¢®§¬ã-
é¥­­ëå § ¤ ç.
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6. �¨â®¢ �.�. �á¨¬¯â®â¨ª  à¥è¥­¨© § ¤ ç¨ �®è¨ ¤«ï á¨­£ã«ïà­® ¢®§¬ãé¥­-
­ëå á¨áâ¥¬ // �¨ää¥à¥­æ¨ «ì­ë¥ ãà ¢­¥­¨ï. { 1992, â®¬ 28, ü5, áâà. 779{790.
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� áá¬®âà¨¬ ¯¥à¨®¤¨ç¥áªãî ªà ¥¢ãî § ¤ çã ­  á®¡áâ¢¥­­ë¥ äã­ªæ¨¨

y ∈ C2[0, 2π] ¨ á®¡áâ¢¥­­ë¥ §­ ç¥­¨ï λ ∈ R:
−y′′(x) + f(y, y′, ||y||, x) = λy, y(2π)− y(0) = y′(2π)− y′(0) = 0, (1)

£¤¥ ‖ · ‖ | ­®à¬  ¢ ¯à®áâà ­áâ¢¥ L2(0, 2π) ¨­â¥£à¨àã¥¬ëå á ª¢ ¤à â®¬
äã­ªæ¨©, äã­ªæ¨ï f(y, y′, ||y||, x) ­¥¯à¥àë¢­  ­  ¬­®¦¥áâ¢¥ R×R×R+ ×
× [0, 2π] ¨ ¨¬¥¥â ¢ ®ªà¥áâ­®áâ¨ ­ã«¥¢®© äã­ªæ¨¨ ¯®àï¤®ª ¬ «®áâ¨ ¢ëè¥
¯¥à¢®£®. �á«¨ (λ∗, y∗) | à¥è¥­¨¥ § ¤ ç¨ (1), â® λ∗ | á®¡áâ¢¥­­®¥ §­ ç¥­¨¥
«¨­¥©­®© á¨¬¬¥âà¨ç¥áª®© § ¤ ç¨

−y′′(x) + A(y∗)y = λy, y(2π)− y(0) = y′(2π)− y′(0) = 0, (2)
£¤¥
A(u)v =

=
1

||u||2 ×



2π∫

0

uvdx · f(u, u′, ||u||, x) +

2π∫

0

f(u, u′, ||u||, x)vdx · u(x)


−

− 1
‖u‖4 ×

2π∫

0

f(u, u′, ||u||, x)udx×
2π∫

0

uvdt · u(x)

¤«ï ¢á¥å u 6= 0 ∈ C2[0, 2π].
�¯à¥¤¥«¥­¨¥ 1. [1] �¥è¥­¨¥ (λ∗, y∗) ª¢ §¨«¨­¥©­®© § ¤ ç¨ (1) ­ §ë-

¢ ¥âáï ¯à®áâë¬ (¤¢ãªà â­ë¬), ¥á«¨ â ª®¢ë¬ ï¢«ï¥âáï λ∗ ª ª á®¡áâ¢¥­­®¥
§­ ç¥­¨¥ «¨­¥©­®© § ¤ ç¨ (2). �à¨á¢®¨¬ à¥è¥­¨î (λ∗, y∗) â¥ ­®¬¥à ¨ ªà â-
­®áâì, ª®â®àë¬¨ ®¡« ¤ ¥â λ∗.

�¯à¥¤¥«¥­¨¥ 2. �¨á«® λ0 ­ §ë¢ ¥âáï â®çª®© ¡¨äãàª æ¨¨ § ¤ ç¨ (1),
¥á«¨ ¤«ï «î¡®£® ¤®áâ â®ç­® ¬ «®£® ε > 0 § ¤ ç  (1) ¨¬¥¥â à¥è¥­¨¥ (λ, y),
ª®â®à®¥ ã¤®¢«¥â¢®àï¥â ­¥à ¢¥­áâ¢ã ‖y‖C2 + |λ− λ0| < ε.
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� ª ¨§¢¥áâ­®, â®çª¨ ¡¨äãàª æ¨¨ ¬®£ãâ ­ å®¤¨âìáï â®«ìª® áà¥¤¨ á®¡áâ-
¢¥­­ëå §­ ç¥­¨© «¨­¥ à¨§®¢ ­­®© § ¤ ç¨ −y′′ = λy, y(2π)−y(0) = y′(2π)−
− y′(0) = 0. �¢ãªà â­ë¬¨ áà¥¤¨ ­¨å ï¢«ïîâáï §­ ç¥­¨ïλ2k−1 = λ2k = k2,
£¤¥ k ∈ N. �®®â¢¥âáâ¢ãîé¨¥ ®àâ®­®à¬¨à®¢ ­­ë¥ ¢ L2(0, 2π)á®¡áâ¢¥­­ë¥
äã­ªæ¨¨ ®¡®§­ ç¨¬ y2k−1, y2k. �¢¥¤¥¬ ®¡®§­ ç¥­¨ï:

a(y) =

2π∫

0

(A0(y)y2k−1)y2k−1dx, b(y) =

2π∫

0

(A0(y)y2k−1)y2kdx,

c(y) =

2π∫

0

(A0(y)y2k)y2kdx, d(y) =
1
2
(a(y)− c(y)).

�®áª®«ìªã äã­ªæ¨ï y(x) ¥¤¨­áâ¢¥­­ë¬ ®¡à §®¬ ¯à¥¤áâ ¢¨¬  ¢ ¢¨¤¥
y(x) = r(π)−1/2 cos(kx − φ) + v(x), £¤¥ r > 0,   äã­ªæ¨ï v(x) ¯¥à¯¥­¤¨-
ªã«ïà­  ¢ L2(0, 2π) ¯«®áª®áâ¨ {y2k−1, y2k}, â® ¢¢¥¤¥­­ë¥ äã­ªæ¨¨ ¬®¦­®
®¡®§­ ç¨âì ç¥à¥§ a(φ, r, v), b(φ, r, v), c(φ, r, v), d(φ, r, v).

�ãáâì ¤«ï ä¨ªá¨à®¢ ­­®£® r > 0, v = 0 ¨ ¤«ï ¢á¥å ϕ ∈ S1
1 (S1

1 |
¥¤¨­¨ç­ ï ®ªàã¦­®áâì) á¯à ¢¥¤«¨¢® ­¥à ¢¥­áâ¢® d2(φ, r, 0) + b2(φ, r, 0) >
> 0. �®£¤  ä®à¬ã«ë

cos α =
d(φ, r, 0)

(d2(φ, r, 0) + b2(φ, r, 0))1/2
, sin α =

b(φ, r, 0)
(d2(φ, r, 0) + b2(φ, r, 0))1/2

®¯à¥¤¥«ïîâ ®â®¡à ¦¥­¨¥ f : S1
1 → S1

2 , α = f(φ, r, 0) ®ªàã¦­®áâ¨ S1
1 ¢

®ªàã¦­®áâì S1
2 , ¯ à ¬¥âà¨§®¢ ­­ãî ã£«®¬ α. �¡®§­ ç¨¬ ç¥à¥§ deg f |

áâ¥¯¥­ì ®â®¡à ¦¥­¨ï f .
�ã¤¥â ¯®ª § ­®, çâ® ¯à¨ deg f 6= 2 ¨ ­¥ª®â®àëå ãá«®¢¨ïå ­  à®áâ ­¥«¨-

­¥©­®áâ¨ f ç¨á«® λ2k−1 = k2 ï¢«ï¥âáï â®çª®© ¡¨äãàª æ¨¨ ¤«ï § ¤ ç¨ (1).
�à¨ç¥¬ áãé¥áâ¢ã¥â â ª®¥ ε > 0, çâ® ¢á¥ à¥è¥­¨ï ¢ ε-®ªà¥áâ­®áâ¨ â®çª¨
¡¨äãàª æ¨¨ ï¢«ïîâáï ¯à®áâë¬¨ ¨ § ¤ ç  ¨¬¥¥â ¯® ªà ©­¥© ¬¥à¥ ®¤­® à¥-
è¥­¨¥ (λ, y) á ­®¬¥à®¬ 2k − 1 ¨ ®¤­® | á ­®¬¥à®¬ 2k ­  ª ¦¤®© áä¥à¥
‖y‖ = ρ < ε.

�¯¨á®ª «¨â¥à âãàë
1. �ë¬ àáª¨© �.�. �¥â®¤ ¬­®£®®¡à §¨© ¢ â¥®à¨¨ á®¡áâ¢¥­­ëå ¢¥ªâ®à®¢ ­¥«¨­¥©-

­ëå ®¯¥à â®à®¢ // �®¢à¥¬¥­­ ï ¬ â¥¬ â¨ª . �ã­¤ ¬¥­â «ì­ë¥ ­ ¯à ¢«¥­¨ï.
{ 2007. { �. 24. { �. 3{159.

260



������� � ����������� ������������ ����
�������� ���������������� ���������

������ ������� � �����������
��������������, ���������� ���

������������ ���������∗

�¢áâ¨£­¥¥¢ �.�.
�®áã¤ àáâ¢¥­­ë© ã­¨¢¥àá¨â¥â ã¯à ¢«¥­¨ï
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�¥®à¥¬  1. �à ¢­¥­¨¥ ¢¨¤  y′′ + (x + k)1−np · y′ − (x + k)−np · y = q
à¥è ¥âáï ¢ ª¢ ¤à âãà å § ¬¥­®© y = (x + k)z(x), ¥á«¨ äã­ªæ¨¨ p(x), q(x)
­¥¯à¥àë¢­ë ­  ­¥ª®â®à®¬ ¯à®¬¥¦ãâª¥, n, k | ­¥ª®â®àë¥ ª®­áâ ­âë.

� ® ª   §   â ¥ « ì á â ¢ ®. �®á«¥ § ¬¥­ë y(x) = (x + k)z(x) ¯®«ãç ¥âáï
ãà ¢­¥­¨¥ ¢â®à®£® ¯®àï¤ª , ª®â®à®¥ ¯®¤áâ ­®¢ª®© �¥à­ã««¨ z′ = u(x)v(x)
¯à¨¢®¤¨âáï ª ãà ¢­¥­¨î, à¥è ¥¬®¬ã ¢ ª¢ ¤à âãà å..

�â  â¥®à¥¬  ®¡®¡é ¥âáï ­  ãà ¢­¥­¨ï «î¡®£® ¯®àï¤ª .
� ¯à¨¬¥à, ¤«ï ãà ¢­¥­¨© âà¥âì¥£® ¯®àï¤ª  â ª®¥ ®¡®¡é¥­¨¥ §¢ãç¨â

á«¥¤ãîé¨¬ ®¡à §®¬.
�¥®à¥¬  2. �à ¢­¥­¨¥ ¢¨¤  y′′′+(x+k)1−np ·y′′− (x+k)−np ·y′ = q à¥-

è ¥âáï ¢ ª¢ ¤à âãà å ¥á«¨ äã­ªæ¨¨ p(x), q(x) ­¥¯à¥àë¢­ë ­  ­¥ª®â®à®¬
¯à®¬¥¦ãâª¥, n, k | ­¥ª®â®àë¥ ª®­áâ ­âë.

� ® ª   §   â ¥ « ì á â ¢ ®. �®á«¥ § ¬¥­ë y′ = (x + k)z′ ¯®«ãç ¥âáï
ãà ¢­¥­¨¥ âà¥âì¥£® ¯®àï¤ª , ª®â®à®¥ ¯®¤áâ ­®¢ª®© �¥à­ã««¨ z′′ = u(x)v(x)
á­®¢  ¯à¨¢®¤¨âáï ª ãà ¢­¥­¨î, à¥è ¥¬®¬ã ¢ ª¢ ¤à âãà å. �®¤à®¡­ë¥
¤®ª § â¥«ìáâ¢  ¨ ¯à¨¬¥à ¬®¦­® ­ ©â¨ ¢ [1].

�¯¨á®ª «¨â¥à âãàë
1. �¢áâ¨£­¥¥¢ �.�. �¥è¥­¨¥ ¢ ª¢ ¤à âãà å á¯¥æ¨ «ì­®£® ¢¨¤  ¤¨­ ¬¨ç¥áª¨å

ãà ¢­¥­¨© ¢â®à®£® ¯®àï¤ª  á ¯¥à¥¬¥­­ë¬¨ ª®íää¨æ¨¥­â ¬¨, á®¤¥à¦ é¨å ¤¢ 
¯à®¨§¢®«ì­ëå ¯ à ¬¥âà  // �¥áâ­¨ª ã­¨¢¥àá¨â¥â  2(20) { �.: �®áã¤ àáâ¢¥­-
­ë© �­¨¢¥àá¨â¥â �¯à ¢«¥­¨ï. 2007.

∗� ¡®â  ¢ë¯®«­¥­  ¯à¨ ¯®¤¤¥à¦ª¥ ���� (¯à®¥ªâ ü 04-06-80444)
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�������� ������� ������ � ���������������
�������

� «ï¯¨­ �.�.
�¦­®-�à «ìáª¨© £®áã¤ àáâ¢¥­­ë© ã­¨¢¥àá¨â¥â

�¥«ï¡¨­áª, �®áá¨ï
e-mail: vzal@susu.ac.ru

�ãáâì x(t) ∈ Cn
[a,b], L(x) | «¨­¥©­®¥ ¤¨ää¥à¥­æ¨ «ì­®¥ ¢ëà ¦¥­¨¥ á

­¥¯à¥àë¢­ë¬¨ ­  ¯à®¬¥¦ãâª¥ [a, b] ª®íää¨æ¨¥­â ¬¨ pi(t), i = 1, 2, . . . ,
n− 1

L(x) = x(n) + pn−1x
(n−1) + . . . + p1x

′ + p0x.

�¨­¥©­®© ªà ¥¢®© § ¤ ç¥© ¡ã¤¥¬ ­ §ë¢ âì § ¤ çã
L(x) = 0, Ui(x) = ui, i = 1, 2, . . . , n, (1)

£¤¥ Ui(x) | «¨­¥©­ë¥ ¢ Cn
[a,b] äã­ªæ¨®­ «ë.

�ãáâì, ¤ «¥¥, gi(t) | ¨­â¥£à¨àã¥¬ë¥ ­  [a, b] «¨­¥©­® ­¥§ ¢¨á¨¬ë¥
äã­ªæ¨¨. � ¤ çã (1) ­ §®¢¥¬ § ¤ ç¥© á à á¯à¥¤¥«¥­­ë¬¨ (¨«¨ ­¥«®ª «ì-

­ë¬¨) ¤ ­­ë¬¨, ¥á«¨ Ui(x) =
b∫

a

gi(t)x(t)dt.

� ¤ ç  (1) ­ §ë¢ ¥âáï § ¤ ç¥© � ««¥{�ãáá¥­  [1], ¥á«¨ ¤«ï § ¤ ­­ëå
a 6 t1 < t2 < . . . < tk 6 b, Ui(x) = Us

j (x) = x{s}(tj), s = 0, 1, . . . , rj , j =
= 1, 2, . . . , k,

∑
rj = n. � ¤ ç  � ««¥{�ãáá¥­  ­ §ë¢ ¥âáï ¯à®áâ®©, ¥á«¨

k = n, rj = 1 ∀j, â.¥. Ui(x) = x(ti). �§¢¥áâ­® (­ ¯à¨¬¥à [2]), çâ® ¯à®á-
â ï § ¤ ç  � ««¥{�ãáá¥­  ®¤­®§­ ç­® à §à¥è¨¬  ¤«ï «î¡ëå tj ¨ uj , ¥á«¨
äã­¤ ¬¥­â «ì­ ï á¨áâ¥¬  à¥è¥­¨© ϕi(t), i = 1, 2, . . . , n ãà ¢­¥­¨ï L(x) =
= 0 ®¡« ¤ ¥â á¢®©áâ¢®¬ ç¥¡ëè¥¢®áâ¨.

�ë¡¥à¥¬ ­  ¯à®¬¥¦ãâª¥ [a, b] ã§«ë a = t1 < t2 < . . . < tn = b ¨ ¯®«®¦¨¬

Ui(x) =

b∫

a

gi(t)x(t)dt =
n∑

q=1

x(tq)w
q
i + Ri(x). (2)

�¥¬¬  1. �á«¨ äã­¤ ¬¥­â «ì­ ï á¨áâ¥¬  à¥è¥­¨© ϕi(t), i =
= 1, 2, . . . , n ãà ¢­¥­¨ï L(x) = 0 ®¡« ¤ ¥â á¢®©áâ¢®¬ ç¥¡ëè¥¢®áâ¨, â®
∀i = 1, 2, . . . , n áãé¥áâ¢ã¥â ¥¤¨­áâ¢¥­­ ï ª¢ ¤à âãà  (2), â®ç­ ï ­  ¬­®-
¦¥áâ¢¥ à¥è¥­¨© ãà ¢­¥­¨ï L(x) = 0.

�®ª § â¥«ìáâ¢® ­¥¬¥¤«¥­­® á«¥¤ã¥â ¨§ ç¥¡ëè¥¢®áâ¨ á¨áâ¥¬ë ϕi(t), i =
= 1, 2, . . . , n.

� áá¬®âà¨¬ á¨áâ¥¬ã £à ­¨ç­ëå ãá«®¢¨© (1) ¤«ï á«ãç ï § ¤ ç¨ á à á-
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¯à¥¤¥«¥­­ë¬¨ ¤ ­­ë¬¨

Ui(x) =

b∫

a

gi(t)x(t)dt =
n∑

q=1

x(tq)w
q
i = ui.

� ¬¥â¨¬, çâ® ¢¥á  wq
i â®ç­®© ª¢ ¤à âãàë (2) ®¯à¥¤¥«ïîâáï ∀i = 1, 2,

. . . , n ª ª à¥è¥­¨ï á¨áâ¥¬ë «¨­¥©­ëå ãà ¢­¥­¨©



b∫

a

gi(t)ϕs(t)dt =
n∑

q=1

ϕs(tq)w
q
i , i = 1, 2, . . . , n. (3)

�®« £ ï «¥¢ë¥ ç áâ¨ á¨áâ¥¬ë (3) à ¢­ë¬¨
b∫

a

gi(t)ϕs(t)dt = vis, § ¯¨è¥¬
¥¥ à¥è¥­¨¥ ¢ ¢¨¤¥

wq
i =

n∑
s=1

ϕ−1
s (tq)vis,

£¤¥ ϕ−1
s (tq) í«¥¬¥­âë ¬ âà¨æë, ®¡à â­®© ª ¬ âà¨æ¥ (ϕs(tq)). �à¨ íâ®¬

n∑
q=1

x(tq)w
q
i =

n∑
q=1

x(tq)
n∑

s=1

ϕ−1
s (tq)vis = ui. (4)

�¯à ¢¥¤«¨¢ 
�¥¬¬  2. �á«¨ äã­¤ ¬¥­â «ì­ ï á¨áâ¥¬  à¥è¥­¨© ϕi(t), i =

= 1, 2, . . . , n ãà ¢­¥­¨ï L(x) = 0 ®¡« ¤ ¥â á¢®©áâ¢®¬ ç¥¡ëè¥¢®áâ¨, â®
®¯à¥¤¥«¨â¥«ì á¨áâ¥¬ë (4) ®¡à é ¥âáï ¢ ­®«ì â®£¤  ¨ â®«ìª® â®£¤ , ª®£¤ 
áãé¥áâ¢ã¥â ­¥âà¨¢¨ «ì­ ï ª®¬¡¨­ æ¨ï φ(t) =

∑
φigi(t) äã­ªæ¨© gi(t)

â ª ï, çâ® ∀ϕi(t) ¢ë¯®«­ï¥âáï
b∫

a

φ(t)ϕs(t)dt = 0.
�¥¬¬  2 ¯®§¢®«ï¥â áä®à¬ã«¨à®¢ âì á«¥¤ãîéãî â¥®à¥¬ã.
�¥®à¥¬ . �á«¨ äã­¤ ¬¥­â «ì­ ï á¨áâ¥¬  à¥è¥­¨© ϕi(t), i =

= 1, 2, . . . , n ãà ¢­¥­¨ï L(x) = 0 ®¡« ¤ ¥â á¢®©áâ¢®¬ ç¥¡ëè¥¢®áâ¨, ¨
®¯à¥¤¥«¨â¥«ì á¨áâ¥¬ë (4) ­¥ ®¡à é ¥âáï ¢ ­®«ì, â® § ¤ ç  á à á¯à¥¤¥«¥­-
­ë¬¨ ¤ ­­ë¬¨ íª¢¨¢ «¥­â­  ­¥ª®â®à®© ¯à®áâ®© § ¤ ç¥ � ««¥{�ãáá¥­ ,
  á«¥¤®¢ â¥«ì­®, ®¤­®§­ ç­® à §à¥è¨¬  ¤«ï «î¡ëå §­ ç¥­¨© ui(t).

�¯¨á®ª «¨â¥à âãàë
1. �¦. � ­á®­¥. �¡ëª­®¢¥­­ë¥ ¤¨ää¥à¥­æ¨ «ì­ë¥ ãà ¢­¥­¨ï. â.I. { �.: ��,

1953, 346 á.
2. �. � àâ¬ ­. �¡ëª­®¢¥­­ë¥ ¤¨ää¥à¥­æ¨ «ì­ë¥ ãà ¢­¥­¨ï. { �., �¨à, 1970,

720 á.
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�«ìïá®¢  �.�.
�áâà å ­áª¨© £®áã¤ àáâ¢¥­­ë© â¥å­¨ç¥áª¨© ã­¨¢¥àá¨â¥â

�áâà å ­ì, �®áá¨ï
e-mail: ilyasova77@mail.ru

�¥à¥§ � ®¡®§­ ç¨¬ ¯àï¬®ã£®«ì­¨ª P c ¢¥àè¨­ ¬¨ ¢ â®çª å A(a, c),
B(a, d), C(b,d)¨ D(b, c), â.¥.

P =
{
(x, y) : a < x < b, c < y < d

}
.

� «¥¥ ®¡®§­ ç¨¬: Π1(a, b) = {a 6 x 6 b, y = 0}, Π2

(
c, d

)
= {x = 0,

c 6 d 6 d}
�ãáâì ¯àï¬ë¥ y = ak, £¤¥ k ∈ Z+, «¥¦ â ¢­ãâà¨ ¤ ­­®£® ¯àï¬®ã£®«ì-

­¨ª  P . � ç áâ­®áâ¨, ­¥ª®â®àë¥ ¨§ ­¨å ¬®£ãâ á®¢¯ ¤ âì á ¯àï¬ë¬¨ y = c
¨ y = d. �®¢®ªã¯­®áâì íâ¨å ¯àï¬ëå ®¡®§­ ç¨¬ â ª:

Γk =
{
(x, y) : a 6 x 6 b, y = ak

}
,

Γ =
n⋃

k=1

Γk.

� ®¡« áâ¨ � à áá¬®âà¨¬ ãà ¢­¥­¨¥
A[u] + b(x, y) exp(B[u]) = 0, (1)

£¤¥ A ¨ B | á¨­£ã«ïà­ë¥ ¤¨ää¥à¥­æ¨ «ì­ë¥ ®¯¥à â®àë á«¥¤ãîé¨å ¢¨-
¤®¢:

A ≡
[

n∏

k=1

(y − ak)

]2
∂2

∂x∂y
+

n∏

k=1

(y − ak)a(x, y)
∂

∂x
+

n∏

k=1

(y − ak)c(x, y)

B ≡
[

n∏

k=1

(y − ak)

]2
∂

∂y
+

n∏

k=1

(y − ak)a(x, y),

a(x, y), b(x, y), c(x, y) | § ¤ ­­ë¥ ­¥¯à¥àë¢­ë¥ ¢ ®¡« áâ¨ Π ¢¥é¥áâ¢¥­­ë¥
äã­ªæ¨¨.

�¥«ìî ­ áâ®ïé¥© à ¡®âë ï¢«ï¥âáï ª®àà¥ªâ­ ï ¯®áâ ­®¢ª  ¨ à¥è¥­¨¥
®¤­®© ªà ¥¢®© § ¤ ç¨. �«ï íâ®£® á­ ç «  ­ å®¤¨¬ ¬­®£®®¡à §¨¥ à¥è¥­¨©
ãà ¢­¥­¨ï (1).

� ¤®ª« ¤¥ ¤«ï ãà ¢­¥­¨ï (1) ¤®ª § ­® á«¥¤ãîé¥¥ ãâ¢¥à¦¤¥­¨¥.
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�¥®à¥¬ . �ãáâì ¢ ãà ¢­¥­¨¨ (1):

1) a(x, y) ∈ C1
[
Π1(a, b)

]
;

2) a(x, y) ¢ ®ªà¥áâ­®áâïå â®ç¥ª ¯àï¬ëå y = ak, k ∈ Z+ ¯® y ¥áâì äã­ªæ¨ï
�ñ«ì¤¥à®¢áª ï, â.¥.

|a(x, y)− a(x, ak)| 6 H · |y − ak|α,

£¤¥ � | ¯®«®¦¨â¥«ì­ ï ¯®áâ®ï­­ ï �ñ«ì¤¥à ; 0 < α < 1, k ∈ Z+.
3) mka(x, ak) > 0, mk | ¯®áâ®ï­­ë¥, § ¢¨áïé¨¥ ®â ak, k ∈ Z+; ω(x, ak) 6=
6= 0, k ∈ Z+.

�®£¤  «î¡®¥ à¥è¥­¨¥ ãà ¢­¥­¨ï (1) u(x, y) ¨§ ª« áá  C2(Π) ¯à¥¤áâ ¢¨¬® ¢
¢¨¤¥

u (x, y) =
n∏

k=1

|y − ak|−mka(x,ak) · exp

[
−

n∑

k=1

mkωk (x, y)

]
×

×




ϕ(x)−
y∫

y0

ln |ψ(τ) + ω(x, τ)| exp

[
n∑

j=1

mjωj(x, τ)

]
dτ

n∏
k=1

(τ − ak)
n∏

k=1

(τ − ak)−mja(x,aj)




, (2)

£¤¥ ϕ(x) ¨ ψ(y) | ¯à®¨§¢®«ì­ë¥ ¢¥é¥áâ¢¥­­ë¥ äã­ªæ¨¨, ¯à¨ç¥¬ ϕ(x) ∈
∈ C2

[
Π(a, b)

]
, ψ(y) ∈ C1

[
Π(c, d)

]
, ç¥à¥§ω(x, y), ωk(x, y) ®¡®§­ ç¥­ë

ω(x, y) =

x∫

x0

b(t, y)dt, ωk(x, y) =

y∫

y0

a(x, τ)− a(x, ak)
τ − ak

dτ.

�®«ãç¥­­ ï ä®à¬  ¨­â¥£à «ì­®£® ¯à¥¤áâ ¢«¥­¨ï ¬­®£®®¡à §¨ï à¥è¥-
­¨© (2) ãà ¢­¥­¨ï (1) ¯®§¢®«ï¥â áâ ¢¨âì ¨ à¥è âì àï¤ ªà ¥¢ëå § ¤ ç à §-
«¨ç­®£® â¨¯ . � ¤®ª« ¤¥ à áá¬®âà¥­® à¥è¥­¨¥ á«¥¤ãîé¥© § ¤ ç¨.

� ¤ ç . �à¥¡ã¥âáï ­ ©â¨ ¢ ®¡« áâ¨ � à¥è¥­¨¥ ãà ¢­¥­¨ï (1) u(x, y)
¨§ ª« áá  C2(Π), ª®â®à®¥ ã¤®¢«¥â¢®àï¥â á«¥¤ãîé¨¬ ãá«®¢¨ï¬:

1) u(x, y)|y=y0
= f(x);

2) ∂
∂y

[ρ(x, y)u(x, y)]x=x0
= q(y);

3) f(x0) = q(x0),

£¤¥ f(x), q(y) | ­ ¯¥à¥¤ § ¤ ­­ë¥ ¢¥é¥áâ¢¥­­ë¥ äã­ªæ¨¨ á®®â¢¥âáâ¢ãî-
é¨å ª« áá®¢ ª®­âãà®¢ Π(c, d), ρ(x, y) | ¨§¢¥áâ­ë© ¨­â¥£à «ì­ë© ®¯¥à â®à
¢¨¤ :

ρ(x, y) =
n∏

k=1

|y − ak|mka(x,ak) exp

[
n∑

k=1

mkωk(x, y)

]
.
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�áá«¥¤®¢ ­¨¥ ¯à®¡«¥¬ë ¯®áâà®¥­¨ï ¬­®£®®¡à §¨ï à¥è¥­¨© ¤¨ää¥à¥­-
æ¨ «ì­ëå ãà ¢­¥­¨© ¢ ç áâ­ëå ¯à®¨§¢®¤­ëå ¢â®à®£® ¯®àï¤ª  £¨¯¥à¡®«¨-
ç¥áª®£® â¨¯  ®¡é¥£® ¢¨¤  á à §«¨ç­ë¬¨ ®á®¡¥­­®áâï¬¨ ­  «¨­¨ïå ¨ ¯«®á-
ª®áâïå ¨ ª®àà¥ªâ­®© ¯®áâ ­®¢ª¨ ªà ¥¢ëå § ¤ ç, ¨§«®¦¥­­®© ¢ ¤ ­­®¬ ¤®-
ª« ¤¥, ®á­®¢ ­® ­  à¥§ã«ìâ â å à ¡®â  ª ¤¥¬¨ª  �.� ¤¦ ¡®¢  ¨ �.�. �®-
§¨«®¢ .

������ ����������� ������ ����������
��� ������ ������������� ������∗

�¯ â®¢  �.�.
�®áª®¢áª¨© ä¨§¨ª®-â¥å­¨ç¥áª¨© ¨­áâ¨âãâ

�®«£®¯àã¤­ë©, �®áá¨ï
e-mail: ipatval@mal.ru

� §à¥è¨¬®áâì ãà ¢­¥­¨© â¥à¬®¤¨­ ¬¨ª¨ ®ª¥ ­  à ­¥¥ ¨áá«¥¤®¢ « áì
[1{3] ¢ ¯à¥¤¯®«®¦¥­¨¨, çâ® ¯«®â­®áâì ¢®¤ë ρ = ρ(T, S) «¨­¥©­® § ¢¨á¨â
®â â¥¬¯¥à âãàë T ¨ á®«¥­®áâ¨ S. � ­ áâ®ïé¥© à ¡®â¥ à áá¬ âà¨¢ ¥âáï
á«ãç ©, ª®£¤  ρ(T, S) ï¢«ï¥âáï ­¥¯à¥àë¢­®© ¯® �¨¯è¨æã äã­ªæ¨¥© íâ¨å
¯¥à¥¬¥­­ëå.

�ãáâì Ω | ®âªàëâ®¥ ¯®¤¬­®£®®¡à §¨¥ áä¥àë à ¤¨ãá  R á ªãá®ç­®-
£« ¤ª®© £à ­¨æ¥©, x, y, r | áä¥à¨ç¥áª¨¥ ª®®à¤¨­ âë, H(x, y) | ¯®«®¦¨-
â¥«ì­ ï ­¥¯à¥àë¢­® ¤¨ää¥à¥­æ¨àã¥¬ ï äã­ªæ¨ï, z = R−r, G = {(x, y) ∈
∈ Ω, 0 < z < H(x, y)}, 0 < t1 < ∞, D = Ω × (0, t1), (u, v, w) ≡ (u, w) |

¢¥ªâ®à áª®à®áâ¨, w = w(u) = div
H(x,y)∫

z

u dz′, ξ = ξ(x, y, t) | ¢®§¢ëè¥­¨¥
ãà®¢­ï ¯®¢¥àå­®áâ¨ ®ª¥ ­  ®â­®á¨â¥«ì­® ­¥¢®§¬ãé¥­­®£® á®áâ®ï­¨ï z = 0.
� «¥¥ á¨¬¢®« ϕ ¨á¯®«ì§ã¥âáï ª ª ®¡é¥¥ ®¡®§­ ç¥­¨¥ äã­ªæ¨© u, v, T , S.

� áá¬®âà¨¬ á¨áâ¥¬ã ãà ¢­¥­¨© â¥à¬®¤¨­ ¬¨ª¨ ®ª¥ ­ 
du
dt

+ (A + B(u))u +
1
ρ0
∇P = f ,

∂P

∂z
= ρg , (1)

dT

dt
+ AT T = fT ,

dS

dt
+ ASS = fS , (2)

£¤¥ d/dt = ∂/∂t+u·∇+w(u)∂/∂z , B(u)u = (2w sin y+utgy/R)(−v, u), Aφ =
= −µφ∆− vφ∂2/∂z2, Au = Av = A, ρ0 | ¯®«®¦¨â¥«ì­ ï ¯®áâ®ï­­ ï.

�  ¢¥àå­¥© £à ­¨æ¥ ¯à¨ z = 0 áâ ¢ïâáï ãá«®¢¨ï

P = Patm + gρ0ξ, ω = −∂ξ/∂t + Qw, v
∂u
∂z

= − τ

ρ0
+

w(u)
2

u, (3)

vT
∂T

∂z
= γT T +

w(u)
2

T + QT , vS
∂S

∂z
= γSS +

w(u)
2

S + QS (4)

∗� ¡®â  ¢ë¯®«­¥­  ¯à¨ ¯®¤¤¥à¦ª¥ ���� (¯à®¥ªâ 06-01-00344).

266



£¤¥ Patm, Qw, QT , QS , τ | § ¤ ­­ë¥ äã­ªæ¨¨.
�à ¥¢ë¥ ãá«®¢¨ï ­  ­¨¦­¥© ¨ ¡®ª®¢®© £à ­¨æ å á®®â¢¥âáâ¢ãîâ [2,3].
�¡®§­ ç¨¬ ç¥à¥§ (·, ·), ||·|| ¨ (·, ·)0, ||·||0 áª «ïà­®¥ ¯à®¨§¢¥¤¥­¨¥ ¨ ­®à¬ã

¢L2(G) ¨ L2(Ω); [φ, φ1] = µφ(∇φ,∇φ1) + νφ(∂φ/∂z, ∂φ1/∂z) + γφ(φ, φ1)0|z=0,
£¤¥ γu = γv = 0, [φ]2 = [φ, φ], [Ξ]2 = [u]2 + [v]2 + [T ]2 + [S]2, ||Ξ||2 =
= ||u||2 + ||v||2 + g||ξ||20 + ||T ||2 + ||S||2.

� à ¡®â¥ ¤®ª §ë¢ ¥âáï áãé¥áâ¢®¢ ­¨¥ á« ¡ëå à¥è¥­¨© á¨áâ¥¬ë (1) {
(4), ¯à¨ ¯®çâ¨ ¢á¥å t ∈ [0, t1] ã¤®¢«¥â¢®àïîé¨å ­¥à ¢¥­áâ¢ã

1
2
||Ξ||2(t) +

t∫

0

[Ξ]2dt′2 6

6 1
2
||Ξ||2(0) +

t∫

0

((u, f −∇Patm/ρ0)− (τ,u/ρ0)0|z=0 + g(ρ(T, S), w(u))) dt′+

+

t∫

0

((T, fT )− γT (QT , T )0|z=0 + (S, fS)− γS(QS , S)0|z=0) dt′. (5)

�ãáâì ¢ ®¡« áâ¨ D1 ⊂ D ¨§¢¥áâ­ë ¤ ­­ë¥ ­ ¡«î¤¥­¨© §  ¢®§¢ëè¥­¨¥¬
ãà®¢­ï ¯®¢¥àå­®áâ¨ ®ª¥ ­  ξ = ξobs(x, y, t) ¨ §  ¯®¢¥àå­®áâ­®© â¥¬¯¥à -
âãà®© T |z=0 = Tobs(x, y, t),   ¢ ®¡« áâ¨ G1 ⊂ (G × (0, t1)) ¨§¢¥áâ­ë ¤ ­­ë¥
­ ¡«î¤¥­¨© §  áª®à®áâìî, â¥¬¯¥à âãà®© ¨ á®«¥­®áâìî ¢®¤ë, ª®â®àë¥ § ¤ -
îâáï äã­ªæ¨ï¬¨ uobs(x, y, z, t), wobs(x, y, z, t), T obs(x, y, z, t), Sobs(x, y, z, t).
� ­­ë¥ ­ ¡«î¤¥­¨© ¨á¯®«ì§ãîâáï ¤«ï ®âëáª ­¨ï äã­ªæ¨© Qw, τ , QT ¨
QS , ¢å®¤ïé¨å ¢ £à ­¨ç­ë¥ ãá«®¢¨ï (3) { (4), «¨¡® ¤«ï ®âëáª ­¨ï ­ ç «ì-
­ëå §­ ç¥­¨© äã­ªæ¨© u, ξ, T , S ¢ ¬®¬¥­â t = 0. � áå®¦¤¥­¨¥ ¬¥¦¤ã
à¥è¥­¨¥¬ (1) { (4) ¨ ­ ¡«î¤ ¥¬ë¬¨ ¢¥«¨ç¨­ ¬¨ å à ªâ¥à¨§ã¥âáï à¥£ã«ï-
à¨§®¢ ­­ë¬ äã­ªæ¨®­ «®¬ áâ®¨¬®áâ¨. �  ®á­®¢ ­¨¨ ¢ëâ¥ª îé¨å ¨§ (5)
 ¯à¨®à­ëå ®æ¥­®ª ¤®ª §ë¢ ¥âáï à §à¥è¨¬®áâì ¯®áâ ¢«¥­­ëå ®¯â¨¬¨§ æ¨-
®­­ëå § ¤ ç.
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� æ¨«¨­¤à¥ QT ≡ [O, T ] × Ω ¨§ãç ¥âáï ®¤­®§­ ç­ ï à §à¥è¨¬®áâì ®¡-

à â­®© § ¤ ç¨ ¢¨¤ 

ρ(t)ut − a(t, x)∆u +
n∑

i=1

bi(t, x)uxi + d(t, x)u = f(t, x), (1)

u(0, x) = 0, x ∈ Ω, (2)

u(t, x) = 0 (t, x) ∈ (O, T )× ∂Ω, (3)
∫

Ω

u(t, x)ω(x)dt = ϕ(t), t ∈ [0, T ]. (4)

�¤¥áì Ω | ®£à ­¨ç¥­­ ï ®¡« áâì ¢ Rn á £« ¤ª®© £à ­¨æ¥© ∂Ω. �¥¨§¢¥áâ-
­®© ï¢«ï¥âáï ¯ à  äã­ªæ¨© {u(t, x), ρ(t)}, u(t, x) ∈ W 1,2

2 (QT ) ∩ C0,α(QT ),
ρ(t) ∈ L∞([0, T ]), ρ(t) > δ > 0.

� ¦­®© ®á®¡¥­­®áâìî à ¡®âë ï¢«ï¥âáï â®, çâ® ª®íää¨æ¨¥­âë ãà ¢­¥-
­¨ï (1) § ¢¨áïâ ª ª ®â ¯¥à¥¬¥­­ëå x, â ª ¨ ®â ¯¥à¥¬¥­­®© t. �â¬¥â¨¬, çâ®
à ­¥¥ ®¡à â­ë¥ § ¤ ç¨ ®¯à¥¤¥«¥­¨ï áâ àè¥£® ª®íää¨æ¨¥­â  ¢ ¯ à ¡®«¨-
ç¥áª®¬ ãà ¢­¥­¨¨ á ¯¥à¥®¯à¥¤¥«¥­¨¥¬ ¢¨¤  (4) ­¥ à áá¬ âà¨¢ «¨áì.

�à¨ ¤àã£®¬ ¢¨¤¥ ¨­â¥£à «ì­®£® ¯¥à¥®¯à¥¤¥«¥­¨ï ®¡à â­ë¥ § ¤ ç¨
®¯à¥¤¥«¥­¨ï ­¥¨§¢¥áâ­®£® áâ àè¥£® ª®íää¨æ¨¥­â  (§ ¢¨áïé¥£® ®â x) à á-
á¬®âà¥­ë ¢ [1,2].

� à ¡®â¥ ¯à¥¤¯®« £ ¥âáï, çâ® ª®íää¨æ¨¥­âë ãà ¢­¥­¨ï (1), äã­ªæ¨¨
ω(x) ¨ ϕ(t) ¨§¬¥à¨¬ë ¨ ¤«ï ­¨å ¢ë¯®«­¥­ë ãá«®¢¨ï:

0 < a1 6 a(t, x) 6 a2, |ax|, |∆a| 6 Ka; (A)

|bi(t, x)|,
∣∣∣∣
∂bi(t, x)

∂xi

∣∣∣∣ 6 Kb, |d(t, x)| 6 Kd, |f(t, x)| 6 Kf ; (B)

|ω(x)|, |wx|, |∆ω| 6 Kω, w(x) | ∂Ω = 0; (C)

∗� ¡®â  ¢ë¯®«­¥­  ¯à¨ ä¨­ ­á®¢®© ¯®¤¤¥à¦ª¥ ����, ª®¤ ¯à®¥ªâ  06{01{00401.
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0 6 ϕ(t) 6 Kϕ, 0 < ϕ1 6 ϕ′(t) 6 ϕ2, ϕ(0) = 0. (D)
�¡®§­ ç¨¬ ç¥à¥§ θ ª®­áâ ­âã ¨§ ­¥à ¢¥­áâ¢  �ã ­ª à¥{�â¥ª«®¢ .
�ãáâì

F1 = inf
06t6T

∫

Ω

f(t, x)ω(x)dx.

�¥®à¥¬  1. �ãáâì ¢ë¯®«­¥­ë ãá«®¢¨ï (A){(D). �®£¤  à¥è¥­¨¥ ®¡à â-
­®© § ¤ ç¨ (1) { (4) ¥¤¨­áâ¢¥­­®.

�¥®à¥¬  2. �ãáâì ¢ë¯®«­¥­ë ãá«®¢¨ï (A){(D). �à¥¤¯®«®¦¨¬, çâ®

F1 > 6(n + 2)
a2
1

a2ϕ2[K2
b + K2

dθ2]T, (5)

F
3/2
1 > 3

2a1
((6n + 12)a2ϕ2)1/2(3Ka + 2nKb + Kd + a2)KωKfθ|Ω|T 1/2. (6)

�®£¤  à¥è¥­¨¥ ®¡à â­®© § ¤ ç¨ (1) { (4) áãé¥áâ¢ã¥â.
� ¬¥ç ­¨¥. �á«®¢¨ï (5) ¨ (6) â¥®à¥¬ë 2 § ¢¥¤®¬® ¢ë¯®«­ïîâáï ¯à¨

¬ «ëå T .
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�. 146{155.
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� à ç¨ª �.�., �­âà®¯®¢  �.�.
�¦­®-�à «ìáª¨© £®áã¤ àáâ¢¥­­ë© ã­¨¢¥àá¨â¥â

�¥«ï¡¨­áª, �®áá¨ï
e-mail: karachik@susu.ru

� ­ áâ®ïé¥© à ¡®â¥ ¯à¨¢®¤ïâáï ä®à¬ã«ë, ª®â®àë¥ ã¯à®é îâ ­ å®¦-
¤¥­¨¥ ç áâ­ëå à¥è¥­¨© ­¥®¤­®à®¤­®£® ¯®«¨£ à¬®­¨ç¥áª®£® ãà ¢­¥­¨ï
∆mu = f(x) ¨ ­¥®¤­®à®¤­®£® ãà ¢­¥­¨ï �¥«ì¬£®«ìæ  ∆u + λu = f(x) ¢
á«ãç ¥  ­ «¨â¨ç¥áª®© ¯à ¢®© ç áâ¨ f(x). �â®â ¬¥â®¤ ®á­®¢ ­ ­  ¯à¥¤-
áâ ¢«¥­¨¨  ­ «¨â¨ç¥áª®© äã­ªæ¨¨ f(x) £ à¬®­¨ç¥áª¨¬¨ äã­ªæ¨ï¬¨ [1].
�®«ãç¥­­ë¥ ä®à¬ã«ë íää¥ªâ¨¢­ë ¨ ¢ á«ãç ¥ ¯®«¨­®¬¨ «ì­®© f(x).
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� áá¬®âà¨¬ ­¥®¤­®à®¤­®¥ ¯®«¨£ à¬®­¨ç¥áª®¥ ãà ¢­¥­¨¥
∆mu = f(x), x ∈ D, (1)

£¤¥ ¯à ¢ ï ç áâì f(x) ï¢«ï¥âáï  ­ «¨â¨ç¥áª®© ¢ D ⊂ Rn äã­ªæ¨¥©,   D |
§¢¥§¤­ ï ®¡« áâì á æ¥­âà®¬ ¢ ­ ç «¥ ª®®à¤¨­ â.

�¥®à¥¬  1. �¥è¥­¨¥ ãà ¢­¥­¨ï (1) ¬®¦¥â ¡ëâì § ¯¨á ­® ¢ ä®à¬¥

u(x) =
|x|2m

2(2m− 2)!!

∞∑

k=0

|x|2k

(2k)!!(2k + 2m)!!
×

×
1∫

0

(1− α)k+m−1αk+n/2−1(−∆)kf(αx) dα, (2)

�à¨¬¥à 1. �ãáâì ¯à ¢ ï ç áâì ¢ ãà ¢­¥­¨¨ (1) ¨¬¥¥â ¢¨¤ f(x) = xi,
â®£¤  àï¤ ¨§ (2) á®¤¥à¦¨â â®«ìª® ®¤­® á« £ ¥¬®¥ ¯à¨ k = 0. �â® à¥è¥­¨¥
¨¬¥¥â ¢¨¤

u(x) =
|x|2mxi

2(2m− 2)!!(2m)!!

1∫

0

(1− α)m−1αn/2dα =
xi|x|2m

(2, 2)m(n + 2, 2)m
,

£¤¥ (a, b)k = a(a + b) . . . (a + kb − b) | ®¡®¡é¥­­ë© á¨¬¢®« �®å£ ¬¬¥à , á
á®£« è¥­¨¥¬ (a, b)0 = 1.

� áá¬®âà¨¬ á«ãç ©, ª®£¤  f(x) = Pl(x), £¤¥ Pl(x) ®¤­®à®¤­ë© ¯®«¨­®¬
áâ¥¯¥­¨ l.

�¥®à¥¬  2. �¥è¥­¨¥ ãà ¢­¥­¨ï ∆mu(x) = Pl(x) ¬®¦¥â ¡ëâì § ¯¨-
á ­® ¢ ä®à¬¥

u(x) = |x|2m
∞∑

k=0

(−1)k


 k + m− 1

m− 1


 |x|2k∆kPl(x)

(2, 2)k+m(n + 2l − 2k, 2)k+m
, (3)

�  ®á­®¢ ­¨¨ â¥®à¥¬ë 1 ¢¥à­® ãâ¢¥à¦¤¥­¨¥.
�¥®à¥¬  3. �¨áâ¥¬  äã­ªæ¨© {um(x; f) |m ∈ N}, £¤¥

um(x; f) =

=
|x|2m

2(2m− 2)!!

∞∑

k=0

(−1)k|x|2k

(2k)!!(2k + 2m)!!

1∫

0

(1− α)k+m−1αk+n/2−1∆kf(αx) dα,

®¡« ¤ ¥â á¢®©áâ¢®¬
∆u1(x; f) = f(x); ∆um(x; f) = um−1(x; f), m > 1, x ∈ D.

� áá¬®âà¨¬ ­¥®¤­®à®¤­®¥ ãà ¢­¥­¨¥ �¥«ì¬£®«ìæ 
∆v + λv = f(x), x ∈ D, (4)

£¤¥ ¯à ¢ ï ç áâì f(x) ª ª ¨ à ­ìè¥ ï¢«ï¥âáï  ­ «¨â¨ç¥áª®© ¢ D äã­ªæ¨¥©,
  D ⊂ Rn §¢¥§¤­ ï ®¡« áâì á æ¥­âà®¬ ¢ ­ ç «¥ ª®®à¤¨­ â, λ ∈ R. � 
®á­®¢ ­¨¨ â¥®à¥¬ë 3 ¢¥à­ 

270



�¥®à¥¬  4. �¥ª®â®à®¥ à¥è¥­¨¥ ãà ¢­¥­¨ï (4) ¬®¦¥â ¡ëâì ­ ©¤¥­®
¢ ¢¨¤¥

v(x) =
|x|2
2

∞∑

k=0

|x|2k

(2k)!!(2k + 2)!!

1∫

0

(1− α)kαn/2−1(−∆− λ)kf(αx) dα, (5)

£¤¥ ¢ ®â«¨ç¨¥ ®â ä®à¬ã«ë (2) á«¥¤ã¥â áç¨â âì, çâ® ®¯¥à â®à (−∆−λ)k

¯à¨¬¥­ï¥âáï ª äã­ªæ¨¨ f(αx).
�¢¥¤¥¬ äã­ªæ¨î [2]

gm(t) =
∞∑

k=0

(−1)k tk

(2, 2)k(m, 2)k

�«¥¤áâ¢¨¥ 1. �¥ª®â®à®¥ à¥è¥­¨¥ ãà ¢­¥­¨ï
∆v1 + λv1 = v(x), x ∈ D, (6)

¢ ª®â®à®¬ v(x) | à¥è¥­¨¥ ®¤­®à®¤­®£® ãà ¢­¥­¨ï �¥«ì¬£®«ìæ  (4) (f(x) =
= 0) § ¯¨áë¢ ¥âáï ¢ ¢¨¤¥

v1(x) =
|x|2
4

1∫

0

g4(λ(1− α)(1− α2)|x|2)αn/2−1v(αx) dα. (7)

�á«¨ λ | á®¡áâ¢¥­­®¥ §­ ç¥­¨¥,   v(x) | á®¡áâ¢¥­­ ï äã­ªæ¨ï ­¥ª®-
â®à®© ªà ¥¢®© § ¤ ç¨ ¤«ï ®¯¥à â®à  � ¯« á , â® ä®à¬ã«  (7) á¢ï§ë¢ ¥â
á®¡áâ¢¥­­ãî äã­ªæ¨î v(x) ¨ ¯à¨á®¥¤¨­¥­­ãî äã­ªæ¨î v1(x) ¨ ¯®§¢®«¨â
¯®«ãç¨âì ­¥ª®â®àë¥ ­®¢ë¥ á¢®©áâ¢  ¤«ï ­¨å [3].

�à¨¬¥à 2. �ãáâì ¯à ¢ ï ç áâì ¢ ãà ¢­¥­¨¨ (4) ¨¬¥¥â ¢¨¤ f(x) = xi,
ª ª ¨ ¢ ¯à¨¬¥à¥ 1. �®£¤ , ¨§ (5) ¯®«ãç¨¬

v(x) =
xi|x|2

2(n + 2)

∞∑

k=0

(−λ)k|x|2k

(4, 2)k(n + 4, 2)k
.

�à¨ λ = 0, ãç¨âë¢ ï çâ® (a, b)0 = 1, ¡ã¤¥¬ ¨¬¥âì à¥è¥­¨¥ v(x) =
= xi|x|2/(2n + 4).

�¯¨á®ª «¨â¥à âãàë
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ª¨¬¨ // � â¥¬ â¨ç¥áª¨¥ âàã¤ë, 2007. { �.10. { N 2. { �. 1{21.
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and its applications // Journal of Mathematical Analysis and Applications, 2003,
{ Vol. 287. { No. 2. { P. 577{592.
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� áá¬ âà¨¢ ¥âáï § ¤ ç  â¨¯  �®è¨(

Dα
0+,tu

)
(x, t) = λ2∆xu(x, t) (x ∈ Rm, t > 0; λ > 0), (1)

(
Dα−k

0+,tu
)
(x, 0+) = fk(x) (k = 1, . . . , n = −[−α]; x ∈ Rm) (2)

¤«ï ¤¨ää¥à¥­æ¨ «ì­®£® ãà ¢­¥­¨ï á ç áâ­®© ¯à®¨§¢®¤­®© �¨¬ ­ {�¨ã-
¢¨««ï ¯®àï¤ª  α > 0 äã­ªæ¨¨ u(x, t) ¯® ¢â®à®© ¯¥à¥¬¥­­®© [1, á.342]

(
Dα

0+,tu
)
(x, t)=

(
∂

∂t

)n 1
Γ(1− α)

t∫

0

u(x, τ)dτ

(t− τ)α−n+1

(n = −[−α]; x ∈ Rm, t > 0), (3)
(
Dα−k

0+,tu
)
(x, t) ®¯à¥¤¥«ï¥âáï ä®à¬ã«®© (3) ¯à¨ k = 1, . . . , n−1, ¨

(
Dα−n

0+,t u
)
(x, t) =

(
In−α
0+,t u

)
(x, t) =

1
Γ(n− α)

t∫

0

u(x, τ)dτ

(t− τ)α−n+1
,

¢ëà ¦¥­¨¥
(
Dα−k

0+,t

)
(x, 0+) ¯®­¨¬ ¥âáï ª ª ¯à¥¤¥«

(
Dα−k

0+,t

)
(x, 0+) = lim

t→0+

(
Dα−k

0+,tu
)
(x, t) (k = 1, . . . , n),

  ∆x | ®¯¥à â®à � ¯« á  ®â­®á¨â¥«ì­® x = (x1, x2, . . . , xm) ∈ Rm:

∆x =
m∑

j=1

∂2u

∂x2
j

.

�à ¢­¥­¨¥ (1) ®¡®¡é ¥â ª« áá¨ç¥áª¨¥ ãà ¢­¥­¨¥ â¥¯«®¯à®¢®¤­®áâ¨ ¨
¢®«­®¢®¥ ãà ¢­¥­¨¥.

�¥è¥­¨¥ § ¤ ç¨ (1){(2) ¯à¨ 0 < α 6 1 ¨ 1 < α < 2 ¯®«ãç¥­® ¢ [2]
á®®â¢¥âáâ¢¥­­® ¢ ¢¨¤¥

u(x, t) =
∫

Rm

Gα
1 (x− τ, t)f1(τ)dτ (0 < α 6 1), (4)
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u(x, t) =
∫

Rm

[Gα
1 (x− τ, t)f1(τ) + Gα

2 (x− τ, t)f2(τ)]dτ (1 < α < 2), (5)

£¤¥ äã­ªæ¨¨ G1(x, τ) ¨ G2(x, τ) ¢ëà ¦ îâáï ¢ â¥à¬¨­ å H-äã­ªæ¨¨ ¯®
ä®à¬ã«¥

Gα
k (x, t) = π−

m
2 |x|−mtα−kH2,0

1,2

[
|x|2

4λ2tα

∣∣∣∣∣
(α− k + 1, α)(
m
2

, 1
)

, (1, 1)

]
(k = 1, 2).

�ã­ªæ¨î u(x, t), ¢ á®®â¢¥âáâ¢¨¨ á [3], ­ §ë¢ îâ ª« áá¨ç¥áª¨¬ à¥è¥­¨¥¬
§ ¤ ç¨ â¨¯  �®è¨ (1){(2), ¥á«¨: 1) u(x, t) ¤¢ ¦¤ë ­¥¯à¥àë¢­® ¤¨ää¥à¥­-
æ¨àã¥¬  ¯® x ¯à¨ ª ¦¤®¬ t > 0; 2) ¯à¨ ª ¦¤®¬ x ∈ Rm u(x, t) ­¥¯à¥àë¢­ 
¯® t ¨ ¨¬¥¥â ­¥¯à¥àë¢­ãî ç áâ­ãî ¯à®¨§¢®¤­ãî ¯®àï¤ª  α ¯® t; 3) ¢ë¯®«-
­¥­ë à ¢¥­áâ¢  (1), (2).

�¥®à¥¬ . (a) �ãáâì äã­ªæ¨ï f1(x) ­¥¯à¥àë¢­  ­  Rm, ¨¬¥¥â ­¥ ¡®«¥¥
ç¥¬ íªá¯®­¥­æ¨ «ì­ë© à®áâ ­  ¡¥áª®­¥ç­®áâ¨

|f1(x)| 6 C exp(h|x|µ)
(

C, h > 0, µ <
2

2− α

)
(6)

¨ «®ª «ì­® £¥«ì¤¥à®¢ , ¥á«¨ m > 1. �®£¤  äã­ªæ¨ï (4) ï¢«ï¥âáï ª« áá¨-
ç¥áª¨¬ à¥è¥­¨¥¬ § ¤ ç¨ (1), (2), ¯à¨ íâ®¬ u(x, t) ∈ C 1−α[0,∞) ¤«ï «î¡®£®
x ∈ Rm.

(b) �ãáâì ¤«ï äã­ªæ¨¨ f1(x) ¢ë¯®«­¥­ë ãá«®¢¨ï ¯ã­ªâ  (a), äã­ªæ¨ï
f2(x) ã¤®¢«¥â¢®àï¥â ®æ¥­ª¥ (6 ) ¨ f2(x) ∈ C1(Rm),   ¥¥ ç áâ­ë¥ ¯à®¨§¢®¤-
­ë¥ ¯¥à¢®£® ¯®àï¤ª  «®ª «ì­® £¥«ì¤¥à®¢ë á ¯®ª § â¥«¥¬ µ >

2
α
− 1. �®£¤ 

äã­ªæ¨ï (5) ï¢«ï¥âáï ª« áá¨ç¥áª¨¬ à¥è¥­¨¥¬ § ¤ ç¨ (1), (2), ¯à¨ íâ®¬
u(x, t)∈C 2−α[0,∞) ¤«ï «î¡®£® x ∈ Rm.
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� ª­¨£¥ [1] �.�¥¢¨ à áá¬®âà¥« ª¢ §¨«¨­¥©­®¥ í««¨¯â¨ç¥áª®¥ ãà ¢­¥­¨¥
∆LU(x) = f(U(x)),

£¤¥ U(x) | äã­ªæ¨ï ­  £¨«ì¡¥àâ®¢®¬ ¯à®áâà ­áâ¢¥,   f(ξ) | äã­ªæ¨ï
®¤­®© ¯¥à¥¬¥­­®©.

�¥è¥­¨¥ § ¤ ç¨ �®è¨ ¤«ï ¯ à ¡®«¨ç¥áª®£® ª¢ §¨«¨­¥©­®£® ãà ¢­¥­¨ï
á « ¯« á¨ ­®¬ �¥¢¨

∂U(t, x)
∂t

= ∆LU(t, x) + f(U(t, x)), U(0, x) = U0(x)

¯®«ãç¥­® �.�. �¥««¥à®¬ ¨ ¯à¨¢¥¤¥­® ¢ ¥£® ª­¨£¥ [2].
�®ª« ¤ ¯®á¢ïé¥­ à¥è¥­¨î ªà ¥¢®© § ¤ ç¨ ¤«ï ¯ à ¡®«¨ç¥áª®£® ª¢ -

§¨«¨­¥©­®£® ãà ¢­¥­¨ï á « ¯« á¨ ­®¬ �¥¢¨
∂U(t, x)

∂t
= ∆LU(t, x) + f(U(t, x)) ¢ Ω, U(t, x) = G(t, x) ­  Γ

(f(ξ) | äã­ªæ¨ï ­  R1) ¤«ï äã­¤ ¬¥­â «ì­ëå ®¡« áâ¥© Ω ∪ Γ ¢ £¨«ì¡¥à-
â®¢®¬ ¯à®áâà ­áâ¢¥.

�ãáâì H áç¥â­®¬¥à­®¥ ¢¥é¥áâ¢¥­­®¥ £¨«ì¡¥àâ®¢® ¯à®áâà ­áâ¢®. � á-
á¬®âà¨¬ áª «ïà­ë¥ äã­ªæ¨¨ F (x) ­  H, x ∈ H.

�á«¨ äã­ªæ¨ï F (x) ¤¢ ¦¤ë á¨«ì­® ¤¨ää¥à¥­æ¨àã¥¬  ¢ â®çª¥ x0, â®
¡¥áª®­¥ç­®¬¥à­ë© « ¯« á¨ ­ �¥¢¨ ®¯à¥¤¥«ï¥âáï, ¥á«¨ ®­ áãé¥áâ¢ã¥â, ä®à-
¬ã«®©

∆LF (x0) = lim
n→∞

1
n

n∑

k=1

(F ′′(x0)fk, fk)H ,

£¤¥ F ′′(x) | £¥áá¨ ­ äã­ªæ¨¨ F (x), {fk}∞1 | ¢ë¡à ­­ë© ®àâ®­®à¬¨à®-
¢ ­­ë© ¡ §¨á ¢ H.

�ãáâì Ω | ®£à ­¨ç¥­­ ï ®¡« áâì ¢ £¨«ì¡¥àâ®¢®¬ ¯à®áâà ­áâ¢¥ H (â®
¥áâì ®£à ­¨ç¥­­®¥ ®âªàëâ®¥ ¬­®¦¥áâ¢® ¢ H),   Ω = Ω ∪ Γ | ®¡« áâì ¢
¯à®áâà ­áâ¢¥ H á £à ­¨æ¥© Γ.

�¯à¥¤¥«¨¬ ®¡« áâì Ω ¢ ¯à®áâà ­áâ¢¥ H á ¯®¢¥àå­®áâìî Γ á«¥¤ãîé¨¬
®¡à §®¬

Ω = {x ∈ H : 0 6 Q(x) < R2}, Γ = {x ∈ H : Q(x) = R2},
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£¤¥ äã­ªæ¨ï Q(x) | ¤¢ ¦¤ë á¨«ì­® ¤¨ää¥à¥­æ¨àã¥¬ ï äã­ªæ¨ï â ª ï,
çâ®

∆LQ(x) = γ,
γ | ¯®áâ®ï­­®¥ ¯®«®¦¨â¥«ì­®¥ ­¥ à ¢­®¥ ­ã«î ç¨á«®. � ª¨¥ ®¡« áâ¨
­ §ë¢ îâ äã­¤ ¬¥­â «ì­ë¬¨.

� áá¬®âà¨¬ ªà ¥¢ãî § ¤ çã
∂U(t, x)

∂t
= ∆LU(t, x)) + f(U(t, x)) ¢ Ω, (1)

U(t, x) = G(t, x) ­  Γ, (2)
£¤¥ U(t, x) | äã­ªæ¨ï ­  [0, T ] × H, f(ξ) | § ¤ ­­ ï äã­ªæ¨ï ®¤­®©
¯¥à¥¬¥­­®©, G(t, x) | § ¤ ­­ ï äã­ªæ¨ï.

�¥®à¥¬ . �ãáâì f(ξ) | ¤¨ää¥à¥­æ¨àã¥¬ ï äã­ªæ¨ï, â ª ï çâ® áã-
é¥áâ¢ã¥â ¯¥à¢®®¡à §­ ï ϕ(ξ) =

∫ dξ
f(ξ)

¨ ®¡à â­ ï äã­ªæ¨ï ϕ−1. �ãáâì
®¡« áâì Ω äã­¤ ¬¥­â «ì­ . �ãáâì â ª¦¥ ¢ ­¥ª®â®à®¬ äã­ªæ¨®­ «ì-
­®¬ ª« áá¥ áãé¥áâ¢ã¥â à¥è¥­¨¥ V (t, x) ªà ¥¢®© § ¤ ç¨ ¤«ï ãà ¢­¥­¨ï
â¥¯«®¯à®¢®¤­®áâ¨

∂V (t, x)
∂t

= ∆LV (t, x) ¢ Ω, V (t, x)
∣∣∣
Γ
= G(t, x).

�®£¤  à¥è¥­¨¥ ªà ¥¢®© § ¤ ç¨ (1), (2) ¢ íâ®¬ ª« áá¥ ¤ ¥âáï ä®à¬ã«®©
U(t, x) = ϕ−1(T (x) + ϕ(V (t, x))),

£¤¥
T (x) =

R2 −Q(x)
γ

.
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2. Feller M.N. The L�evy Laplacian. Cambridge: Cambridge University Press, 2005.
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� §à ¡®â ­ íää¥ªâ¨¢­ë©  «£®à¨â¬  á¨¬¯â®â¨ç¥áª®© ¯à¨¢®¤¨¬®áâ¨ ­®-
¢®£® ª« áá  «¨­¥©­ëå ­¥ ¢â®­®¬­ëå á¨áâ¥¬ ��� á íªá¯®­¥­æ¨ «ì­® ¯¥à¨-
®¤¨ç¥áª®© ¬ âà¨æ¥© ª á¨áâ¥¬¥ á ¯®çâ¨ ¯¥à¨®¤¨ç¥áª®© ¬ âà¨æ¥©. �à¥¤«®-
¦¥­­ë© ¬¥â®¤, ¢ ®á­®¢¥ ª®â®à®£® «¥¦¨â ®¤¨­ ¨§ ¢ à¨ ­â®¢ ¬¥â®¤  à áé¥¯-
«¥­¨ï [1], ¯®§¢®«ï¥â ¯®áâà®¨âì  á¨¬¯â®â¨ç¥áª®¥ ¯à¥¤áâ ¢«¥­¨¥ à¥è¥­¨ï,
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áä®à¬ã«¨à®¢ âì ª®­áâàãªâ¨¢­ë¥ ªà¨â¥à¨¨ ãáâ®©ç¨¢®áâ¨ ¨ ¤®ª § âì ®¡®¡-
é¥­¨¥ ¨§¢¥áâ­®© â¥®à¥¬ë �ï¯ã­®¢  ®¡  á¨¬¯â®â¨ç¥áª®© ãáâ®©ç¨¢®áâ¨ ¯®
¯¥à¢®¬ã ¯à¨¡«¨¦¥­¨î ¤«ï ãª § ­­®£® ª« áá  ª¢ §¨«¨­¥©­ëå á¨áâ¥¬.

�¥®à¥¬  1. �¥ ¢â®­®¬­ ï «¨­¥©­ ï á¨áâ¥¬  á íªá¯®­¥­æ¨ «ì­® ¯¥-
à¨®¤¨ç¥áª®© ¬ âà¨æ¥©:

ẋ = (emt
∞∑
0

Ak(t)e−kt)x; t ∈ [δ, T ]; δ > 1; m > 1; x ∈ Rn, (1)

(£¤¥ Ak(t) | ¤®áâ â®ç­® £« ¤ª¨¥ T -¯¥à¨®¤¨ç¥áª¨¥ ¬ âà¨ç­ë¥ äã­ªæ¨¨,
  ¬ âà¨ç­ë© àï¤

∞∑
0

Ak(t)e−kt (k > 0) áå®¤¨âáï  ¡á®«îâ­® ¨ à ¢­®-

¬¥à­® ¯® ­¥ª®â®à®© ­®à¬¥ ¯à¨ t > δ > 1) ¢ á«ãç ¥, ¥á«¨ á¯¥ªâà {λ0j(t)}n
1

¬ âà¨æë A0(t) ã¤®¢«¥â¢®àï¥â ­¥à ¢¥­áâ¢ ¬: σjk(t) ≡ λ0j(t) − λ0k(t) 6≡
6≡ 0; (j 6≡ k; j, k = 1, n), â®£¤  á¨áâ¥¬  (1) á ¯®¬®éìî ­¥¢ëà®¦¤¥­­®©
¯à¨ ¤®áâ â®ç­® ¡®«ìè¨å δ > 1 § ¬¥­ë x = H(t)z ¬®¦¥â ¡ëâì ¯à¨¢¥¤¥­ 
ª á¨áâ¥¬¥ á ¯®çâ¨ ¤¨ £®­ «ì­®© ¬ âà¨æ¥©:

ż = Q(t)z; Q(t) = Λ(t) + G(t)e−(p+1)t;

Λ(t) = emt

m+p∑
0

Λk(t)e−kt = diag {λ1(t), · · · , λn(t)} ;
(2)

‖G(t)‖ 6 C, (t 6 δ),
£¤¥ Re λj(t) 6 ϕ(t); (j = 1, n); (ϕ(t) | ­¥ª®â®à ï ­¥¯à¥àë¢­ ï äã­ªæ¨ï),
¯à¨ íâ®¬  á¨¬¯â®â¨ª  ®¡é¥£® à¥è¥­¨ï á¨áâ¥¬ë (1) ¬®¦¥â ¡ëâì § ¯¨-
á ­  ¢ ¢¨¤¥:

x(t) = H(t) exp(

t∫

δ

Λ(s)ds)(E + O(e−pδ)C; t ∈ [δ, T ]; (p > 1),

£¤¥ ¬ âà¨æ  H(t) ¨ ¤¨ £®­ «ì­ë¥ ¬ âà¨æë Λk(t) ®¯à¥¤¥«ïîâáï á ¯®-
¬®éìî ¯à®áâ®£® ¨â¥à æ¨®­­®£®  «£®à¨â¬ .

�à¥¤«®¦¥­­ë© ¬¥â®¤ ¬®¦¥â ¡ëâì ¨á¯®«ì§®¢ ­ ¤«ï  ­ «¨§  ãáâ®©ç¨-
¢®áâ¨ âà¨¢¨ «ì­®£® à¥è¥­¨ï «¨­¥©­®© á¨áâ¥¬ë (1) ¨ á®®â¢¥âáâ¢ãîé¥© ª¢ -
§¨«¨­¥©­®© ­¥®¤­®à®¤­®© á¨áâ¥¬ë ¢¨¤ :

ẋ = (emt
∞∑
0

Ak(t)e−kt)x + f(x, t); t ∈ [δ, T ]; δ > 1; m > 0; x ∈ Rn,

(3)
(f(x, t) | ¤®áâ â®ç­® £« ¤ª ï ¢¥ªâ®à­ ï äã­ªæ¨ï, f(0, t) ≡ 0) ¨ íª¢¨¢ -
«¥­â­®© (á ãç¥â®¬ § ¬¥­ë x = H(t)z) ¥© á¨áâ¥¬ë:

ż = Q(t)z + b(z, t). (4)
�¥®à¥¬  2. �á«¨ ¯à¨ ¢ë¯®«­¥­¨¨ ãá«®¢¨© â¥®à¥¬ë 1 á¯¥ªâà {λj(t)}n

1

¬ âà¨æë Λ(t) ã¤®¢«¥â¢®àï¥â ãá«®¢¨ï¬: Re λj(t) 6 ϕ(t), j = 1, n; a(t) =

=
t∫

δ

ϕ(s)ds → −∞, (t → +∞), â®£¤  âà¨¢¨ «ì­®¥ à¥è¥­¨¥ á¨áâ¥¬ë (1)
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¨ íª¢¨¢ «¥­â­®© ¥© á¨áâ¥¬ë (2)  á¨¬¯â®â¨ç¥áª¨ ãáâ®©ç¨¢®,   ¢ á«ãç ¥
a(t) 6 C | ãáâ®©ç¨¢®,   ¥á«¨ Re λj(t) > ϕ(t), (j = 1, n); a(t) → +∞,
(t → +∞) | ­¥ãáâ®©ç¨¢®.

� á«ãç ¥ Re λj(t) 6 −σ < 0, (j = 1, n) ¨ ¯à¨ íâ®¬ ‖f(x, t)‖ 6
6 C ‖x‖1+α

, (C, α > 0), âà¨¢¨ «ì­®¥ à¥è¥­¨¥ ª¢ §¨«¨­¥©­®© á¨á-
â¥¬ë (3)  á¨¬¯â®â¨ç¥áª¨ ãáâ®©ç¨¢®.

�á¨¬¯â®â¨ç¥áª ï ãáâ®©ç¨¢®áâì ¨«¨ ãáâ®©ç¨¢®áâì âà¨¢¨ «ì­®£® à¥è¥-
­¨ï á¨áâ¥¬ë (1) ¨ íª¢¨¢ «¥­â­®© ¥© á¨áâ¥¬ë ¢¨¤  (2) áà §ã á«¥¤ã¥â ¨§
¤¨ää¥à¥­æ¨ «ì­®£® ­¥à ¢¥­áâ¢  ¤«ï ª¢ ¤à â  ­®à¬ë à¥è¥­¨ï [4]:

d ‖z‖2
dt

= 2 Re(z∗Λ(t)z) + 2 Re(z∗G(t)z)e−pt 6 (ϕ(t) + Ke−pt) ‖z‖2

¨ ®æ¥­ª¨ ‖z‖ 6
∥∥z0

∥∥ exp(
t∫

δ

(ϕ(s) + Ke−ps)ds.

�¥ãáâ®©ç¨¢®áâì âà¨¢¨ «ì­®£® à¥è¥­¨ï á¨áâ¥¬ë (1) á«¥¤ã¥â ¨§  ­ «®-
£¨ç­®£® ¤¨ää¥à¥­æ¨ «ì­®£® ­¥à ¢¥­áâ¢  ®¡à â­®£® §­ ª .

�á¨¬¯â®â¨ç¥áª ï ãáâ®©ç¨¢®áâì ª¢ §¨«¨­¥©­®© á¨áâ¥¬ë (2) á«¥¤ã¥â ¨§
¤¨ää¥à¥­æ¨ «ì­®£® ­¥à ¢¥­áâ¢  ¤«ï ª¢ ¤à â  ­®à¬ë à¥è¥­¨ï íª¢¨¢ -
«¥­â­®© á¨áâ¥¬ë (4) (á ãç¥â®¬ ‖b(z, t)‖ 6 C1 ‖z‖1+α1 , C1, α1 > 0):
d ‖z‖2

dt
= 2 Re(z∗Λ(t)z) + 2 Re(z∗G(t)z)e−pt + (z∗b(z, t)) 6

6 (−σ + Ke−pt + C1 ‖z‖α1) ‖z‖2 6 −σ0 ‖z‖2 , (0 < σ0 < σ)

¨ ¯®á«¥¤ãîé¥© ®æ¥­ª¨: ‖z‖ 6
∥∥z0

∥∥ exp
t∫

δ

(−σ0)ds.

�®á«¥¤­¥¥ ãâ¢¥à¦¤¥­¨¥ ¬®¦­® à áá¬ âà¨¢ âì, ª ª ®¡®¡é¥­¨¥ â¥®à¥¬ë
�ï¯ã­®¢  ®¡  á¨¬¯â®â¨ç¥áª®© ãáâ®©ç¨¢®áâ¨ ¯® ¯¥à¢®¬ã ¯à¨¡«¨¦¥­¨î ¤«ï
­¥ ¢â®­®¬­ëå ª¢ §¨«¨­¥©­ëå á¨áâ¥¬ á íªá¯®­¥­æ¨ «ì­® ¯¥à¨®¤¨ç¥áª®©
¬ âà¨æ¥©.
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�­â¥£à «ì­ë¥ ®¯¥à â®àë ®áà¥¤­¥­¨ï á ¯¥à¥¬¥­­ë¬ è £®¬ [1, 2], ª ª
¨§¢¥áâ­®, ¨á¯®«ì§ãîâáï ¢® ¬­®£¨å ®¡« áâïå â¥®à¨¨ äã­ªæ¨©, ¬ â¥¬ â¨-
ç¥áª®£®  ­ «¨§ , ¤¨ää¥à¥­æ¨ «ì­ëå ãà ¢­¥­¨©. � â¥®à¨¨ ¤¨ää¥à¥­æ¨-
 «ì­ëå ãà ¢­¥­¨© ®­¨ ¯®§¢®«ïîâ ¤®ª § âì à §à¥è¨¬®áâì ¬­®£¨å £à ­¨ç-
­ëå § ¤ ç. �¤¥áì ¨á¯®«ì§ã¥âáï á¢®©áâ¢® á®åà ­¥­¨ï £à ­¨ç­ëå ãá«®¢¨©
¯à¨ ®áà¥¤­¥­¨¨ äã­ªæ¨©. � [3, 4] ¯à¥¤áâ ¢«¥­ë à¥§ã«ìâ âë ¨áá«¥¤®¢ ­¨ï
£à ­¨ç­ëå § ¤ ç ¤«ï £¨¯¥à¡®«¨ç¥áª¨å ®â­®á¨â¥«ì­® § ¤ ­­®£® ¢¥ªâ®à­®£®
¯®«ï ãà ¢­¥­¨© ¢â®à®£® ¯®àï¤ª  ¢ ®£à ­¨ç¥­­ëå ®¡« áâïå ¤®áâ â®ç­® ®¡-
é¥© ª®­ä¨£ãà æ¨¨ ¢ á«ãç ¥ ¯à®áâ¥©è¨å £à ­¨ç­ëå ãá«®¢¨©. �áâ¥áâ¢¥­­®
¢®§­¨ª ¥â § ¤ ç  ¯®áâà®¥­¨ï â ª®© â¥®à¨¨ ¤«ï ãà ¢­¥­¨© ¡®«¥¥ ¢ëá®ª®£®
¯®àï¤ª . � ç áâ­®áâ¨, ¢ ¤ ­­®¬ ¤®ª« ¤¥ ¯à¥¤áâ ¢«¥­ë à¥§ã«ìâ âë ¨áá«¥-
¤®¢ ­¨ï ª®àà¥ªâ­®áâ¨ ­¥ª®â®àëå £à ­¨ç­ëå § ¤ ç ¤«ï ãà ¢­¥­¨ï ç¥â¢¥à-
â®£® ¯®àï¤ª  á®áâ ¢­®£® â¨¯ .

�«ï äã­ªæ¨¨ u ­¥§ ¢¨á¨¬ëå ¯¥à¥¬¥­­ëå x = (x0, ..., xn) n+1-¬¥à­®£®
¥¢ª«¨¤®¢  ¯à®áâà ­áâ¢  Rn+1 à áá¬ âà¨¢ ¥âáï «¨­¥©­®¥ ¤¨ää¥à¥­æ¨ «ì-
­®¥ ãà ¢­¥­¨¥ ç¥â¢¥àâ®£® ¯®àï¤ª  á®áâ ¢­®£® â¨¯ 

Lu =
∂4u

∂x4
0

+ (b2 − a2)
∂2

∂x2
0

∆u− a2b2∆2u + A(1)u = f(x), (1)

£¤¥ a ¨ b | ­¥ª®â®àë¥ ¯à®¨§¢®«ì­ë¥ ¯®áâ®ï­­ë¥, ∆ =
n∑

i=1

∂2

∂x2
i

| ®¯¥à â®à

� ¯« á , A(1)u =
∑

|α|61

a(α)(x)Dαu, α = (α0, ..., αn), Dαu = ∂|α|u
∂xα0

0 ...∂xαn
n

,

|α| = α0 + ... + αn, a(α)(x), f(x) | § ¤ ­­ë¥ äã­ªæ¨¨.
�à ¢­¥­¨¥ (1) § ¤ ¥âáï ¢ æ¨«¨­¤à¨ç¥áª®© ®¡« áâ¨ Q = (0, T )×Ω. �à -

­¨æ  ∂Q á®áâ®¨â ¨§ ­¨¦­¥£® ®á­®¢ ­¨ï Ω(0) = {x ∈ ∂Q |x0 = 0}, ¢¥àå­¥£®
®á­®¢ ­¨ï Ω(T ) = {x ∈ ∂Q |x0 = T} ¨ ¡®ª®¢®© ¯®¢¥àå­®áâ¨ Γ = {x ∈
∈ ∂Q | 0 < x0 < T}, ª®â®à ï ï¢«ï¥âáï ªãá®ç­®-£« ¤ª®©.
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�«ï ãà ¢­¥­¨ï (1) à áá¬ âà¨¢ îâáï á«¥¤ãîé¨¥ £à ­¨ç­ë¥ § ¤ ç¨.
� ¤ ç¨ I: b2 > a2,
Lu = f , x ∈ Q,
u|Ω(0) = ∂u

∂x0

∣∣∣
Ω(0)

= ∂2u
∂x2

0

∣∣∣∣
Ω(0)

= 0, ∂u
∂x0

∣∣∣
Ω(T )

= 0, u|Γ = ∂u
∂ν

∣∣∣
Γ

= 0, £¤¥

ν = (ν0, ..., νn) | ¥¤¨­¨ç­ë© ¢¥ªâ®à ¢­¥è­¥© ®â­®á¨â¥«ì­® Q ­®à¬ «¨ ª
£¨¯¥à¯®¢¥àå­®áâ¨ Γ.

�¬¥áâ® ãá«®¢¨ï ∂u
∂x0

∣∣∣
Ω(T )

= 0 ­  ¢¥àå­¥¬ ®á­®¢ ­¨¨ Ω(T ) ¬®¦­® § ¤ âì

ãá«®¢¨¥ ∂2u
∂x2

0

∣∣∣∣
Ω(T )

= 0,   ­  ¡®ª®¢®© ¯®¢¥àå­®áâ¨ Γ | ®¤­® ¨§ ãá«®¢¨©

u|Γ = ∂2u
∂ν2

∣∣∣∣
Γ

= 0, ∂u
∂ν

∣∣∣
Γ

= ∂3u
∂ν3

∣∣∣∣
Γ

= 0. � ª¨¬ ®¡à §®¬, §¤¥áì ä ªâ¨ç¥áª¨
à áá¬ âà¨¢ îâáï 6 à §«¨ç­ëå § ¤ ç.

� ¤ ç¨ II: b2 > a2,
Lu = f , x ∈ Q,
u|Ω(0) = ∂u

∂x0

∣∣∣
Ω(0)

= ∂3u
∂x3

0

∣∣∣∣
Ω(0)

= 0, u|Ω(T ) = 0, u|Γ = ∂u
∂ν

∣∣∣
Γ

= 0.

�¤¥áì ¢¬¥áâ® ãá«®¢¨ï u|Ω(T ) = 0 ­  ¢¥àå­¥¬ ®á­®¢ ­¨¨ Ω(T ) ¬®¦­® § -
¤ âì ãá«®¢¨¥ ∂u

∂x0

∣∣∣
Ω(T )

= 0,   ­  ¡®ª®¢®© ¯®¢¥àå­®áâ¨ Γ ¢¬¥áâ® ãá«®¢¨©

u|Ω(0) = ∂u
∂x0

∣∣∣
Ω(0)

= ∂3u
∂x3

0

∣∣∣∣
Ω(0)

= 0, u|Ω(T ) = 0, u|Γ = ∂u
∂ν

∣∣∣
Γ

= 0 | ãá«®¢¨ï

u|Γ = ∂2u
∂ν2

∣∣∣∣
Γ

= 0 ¨«¨ ∂u
∂ν

∣∣∣
Γ

= ∂3u
∂ν3

∣∣∣∣
Γ

= 0. �®«ãç ¥¬ ¥é¥ 6 £à ­¨ç­ëå § ¤ ç.
� ¤ ç¨ I ¨ II ï¢«ïîâáï ª®àà¥ªâ­® ¯®áâ ¢«¥­­ë¬¨ â ª¦¥ ¨ ¢ á«ãç ¥

a2 = b2. �à®¬¥ â®£®, ¥á«¨ a2 = b2, â® ¢ § ¤ ç å I ¨ II ãá«®¢¨¥ ­  ¡®ª®¢®©
¯®¢¥àå­®áâ¨ Γ ¬®¦­® § ¬¥­¨âì ­  ãá«®¢¨¥ ∂2u

∂ν2

∣∣∣∣
Γ

= ∂3u
∂ν3

∣∣∣∣
Γ

= 0.

� ¤ ç¨ III: a2 = b2,
Lu = f , x ∈ Q,
u|Ω(0) = ∂2u

∂x2
0

∣∣∣∣
Ω(0)

= ∂3u
∂x3

0

∣∣∣∣
Ω(0)

= 0, ∂u
∂x0

∣∣∣
Ω(T )

= 0, ∂u
∂x0

∣∣∣
Ω(T )

= 0, u|Γ =

= ∂u
∂ν

∣∣∣
Γ

= 0.

�¬¥áâ® ãá«®¢¨ï ∂u
∂x0

∣∣∣
Ω(T )

= 0 ­  ¢¥àå­¥¬ ®á­®¢ ­¨¨ Ω(T ) ¬®¦­® § ¤ âì

ãá«®¢¨¥ ∂2u
∂x2

0

∣∣∣∣
Ω(T )

= 0,   ­  ¡®ª®¢®© ¯®¢¥àå­®áâ¨ Γ | ®¤­® ¨§ ãá«®¢¨© u|Γ =

= ∂2u
∂ν2

∣∣∣∣
Γ

= 0, ∂u
∂ν

∣∣∣
Γ

= ∂3u
∂ν3

∣∣∣∣
Γ

= 0, ∂2u
∂ν2

∣∣∣∣
Γ

= ∂3u
∂ν3

∣∣∣∣
Γ

= 0.

�â®£® ¢ á«ãç ¥ a2 = b2 ¯®«ãç ¥¬ 24 à §«¨ç­ëå § ¤ ç¨.
� ¤ ç¨ IV: b2 < a2,
Lu = f , x ∈ Q,
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∂u
∂x0

∣∣∣
Ω(0)

= ∂2u
∂x2

0

∣∣∣∣
Ω(0)

= ∂3u
∂x3

0

∣∣∣∣
Ω(0)

= 0, u|Ω(T ) = 0, u|Γ = ∂u
∂ν

∣∣∣
Γ

= 0.

�¬¥áâ® ãá«®¢¨ï u|Ω(T ) = 0 ­  ¢¥àå­¥¬ ®á­®¢ ­¨¨ Ω(T ) ¬®¦­® § ¤ âì
ãá«®¢¨¥ ∂u

∂x0

∣∣∣
Ω(T )

= 0,   ­  ¡®ª®¢®© ¯®¢¥àå­®áâ¨ Γ | ®¤­® ¨§ ãá«®¢¨© u|Γ =

= ∂2u
∂ν2

∣∣∣∣
Γ

= 0, ∂u
∂ν

∣∣∣
Γ

= ∂3u
∂ν3

∣∣∣∣
Γ

= 0. �®«ãç ¥¬ ¥é¥ 6 § ¤ ç.
�â¬¥â¨¬ â ª¦¥, çâ® ¢ § ¤ ç å I{IV ¬®¦­® ¯®¬¥­ïâì ¬¥áâ ¬¨ ãá«®¢¨ï,

ª®â®àë¥ § ¤ îâáï ­  Ω(0) ¨ Ω(T ). � ¨â®£¥ áä®à¬ã«¨à®¢ ­® 84 à §«¨ç­ë¥
£à ­¨ç­ë¥ § ¤ ç¨ ¤«ï ãà ¢­¥­¨ï (1). �¥à¥ç¨á«¨¬ ®á­®¢­ë¥ à¥§ã«ìâ âë,
¯®«ãç¥­­ë¥ ¯® à §à¥è¨¬®áâ¨ íâ¨å § ¤ ç.

�«ï ¢á¥å ®¯¥à â®à®¢ áä®à¬ã«¨à®¢ ­­ëå ¢ëè¥ § ¤ ç ¯®«ãç¥­ë í­¥à£¥-
â¨ç¥áª¨¥ ­¥à ¢¥­áâ¢  ¢ ¯®¤å®¤ïé¨å äã­ªæ¨®­ «ì­ëå ¯à®áâà ­áâ¢ å. �«ï
­¥ª®â®àëå ¨§ ­¨å ¤®ª §ë¢ ¥âáï áãé¥áâ¢®¢ ­¨¥ ¨ ¥¤¨­áâ¢¥­­®áâì á¨«ì­®£®
à¥è¥­¨ï ¤«ï «î¡®£® f ∈ L2(Q). �®ª § â¥«ìáâ¢® á¢®¤¨âáï ª ãáâ ­®¢«¥-
­¨î ¯«®â­®áâ¨ ¬­®¦¥áâ¢  §­ ç¥­¨© R(L) ®¯¥à â®à  L á®®â¢¥âáâ¢ãîé¥©
§ ¤ ç¨ ¢ ¯à®áâà ­áâ¢¥ L2(Q).�«ï ­¥ª®â®àëå § ¤ ç ¯«®â­®áâì ¬­®¦¥áâ¢ 
R(L) á«¥¤ã¥â ¨§ á®®â¢¥âáâ¢ãîé¨å â¥®à¥¬ ¤«ï £¨¯¥à¡®«¨ç¥áª¨å ¨ í««¨¯â¨-
ç¥áª¨å ®¯¥à â®à®¢ [3{5], ¤«ï ¤àã£¨å ®­  ¤®ª §ë¢ ¥âáï á ¯®¬®éìî ®¯¥à -
â®à®¢ ®áà¥¤­¥­¨ï á ¯¥à¥¬¥­­ë¬ è £®¬. �à®¬¥ â®£®, à §à¥è¨¬®áâì § ¤ ç
I, III ¨ IV ¯®«ãç¥­  á ¯®¬®éìî â¥®à¥¬ë �¨áá  ®¡ ®¡é¥¬ ¢¨¤¥ «¨­¥©­®£®
®£à ­¨ç¥­­®£® äã­ªæ¨®­ «  ¢ £¨«ì¡¥àâ®¢®¬ ¯à®áâà ­áâ¢¥ [5, 6].

�¯¨á®ª «¨â¥à âãàë
1. Burenkov V.I. Sobolev Spaces on Domains. Sttutgart{Leipzig, 1998.
2. �®à§îª �.�. �¥¬¬  �à¨¤à¨åá  ¤«ï ®¯¥à â®à®¢ ®áà¥¤­¥­¨ï á ¯¥à¥¬¥­­ë¬ è -

£®¬. �¥áâ­. �¥«. ã­-â . �¥à. I. ü2. 1996. �.55{71.
3. �®à§îª �.�. �¥â®¤ í­¥à£¥â¨ç¥áª¨å ­¥à ¢¥­áâ¢ ¨ ®¯¥à â®à®¢ ®áà¥¤­¥­¨ï.

�¥áâ­. �¥«. ã­-â . �¥à. I. ü3, 1996. �. 55{71.
4. Korzyuk V.I. 10. Molli�ers with Variable Step in the Theory of Boundary Problem

for Partial Di�erential Equations. Analytic Methods of Analysis and Di�erential
Equations: AMADE{2003 (A.A. Kilbas and S.V. Rogosin eds.). { 2006. { Cotten-
ham, Cambridge: Cambridge Scienti�c Publishers. { P. 133{152. ISBN 1{904868{
41{X.

5. �®à§îª �.�., �¥¡ �.�. �à ­¨ç­ë¥ § ¤ ç¨ ¤«ï í««¨¯â¨ç¥áª¨å ãà ¢­¥­¨© ¢â®-
à®£® ¯®àï¤ª // �àã¤ë �� ��� �¥« àãá¨. 2007. �.15, ü.2. �.48{57.

6. �¨ª¥à  �. �¥®à¥¬ë áãé¥áâ¢®¢ ­¨ï ¢ â¥®à¨¨ ã¯àã£®áâ¨. �.: �¨à, 1974.
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� áá¬ âà¨¢ ¥âáï á¨áâ¥¬  ¤¨ää¥à¥­æ¨ «ì­ëå ãà ¢­¥­¨© N -£® ¯®àï¤ª 

¢¨¤ 
B

dN ū

dtN
= ΛAū(t) + f̄(t) (1)

á ­ ç «ì­ë¬¨ ãá«®¢¨ï¬¨
ū(0) = ū0, ū′(0) = ū1, . . . , ūN−1(0) = ūN−1. (2)

�¤¥áì ū(t), f̄(t) | ¢¥ªâ®à-äã­ªæ¨¨ (áâ®«¡æë) à §¬¥à­®áâ¨ s, ª®¬¯®­¥­âë
ª®â®àëå uν(t) äã­ªæ¨¨ á® §­ ç¥­¨ï¬¨ ¢ ¡ ­ å®¢®¬ ¯à®áâà ­áâ¢¥ E1,   fν(t)
äã­ªæ¨¨ á® §­ ç¥­¨ï¬¨ ¢ ¡ ­ å®¢®¬ ¯à®áâà ­áâ¢¥ E1,   fν(t) | äã­ªæ¨¨
á® §­ ç¥­¨ï¬¨ ¢ ¡ ­ å®¢®¬ ¯à®áâà ­áâ¢¥ E2, ν = 1, . . . , s, B, A | § -
¬ª­ãâë¥ «¨­¥©­ë¥ ®¯¥à â®àë ¨§ E1 ¢ E2, D(B) = D(A) = E1, D(B) ⊂
⊂ D(A), ®¯¥à â®à B ­¥®¡à â¨¬, R(B) = R(B), ¯®¤ § ¯¨áìî Aū(t) ¯®­¨¬ -
¥âáï ¢¥ªâ®à-äã­ªæ¨ï (áâ®«¡¥æ) á ª®¬¯®­¥­â ¬¨ Auν(t), ν = 1, . . . , s, Λ |
­¥¢ëà®¦¤¥­­ ï ª¢ ¤à â­ ï ¬ âà¨æ  ¯®àï¤ª  s.

�®áª®«ìªã detΛ 6= 0, â® ¢á¥ å à ªâ¥à¨áâ¨ç¥áª¨¥ ç¨á«  λ1, . . . , λµ ¬ â-
à¨æë Λ ®â«¨ç­ë ®â ­ã«ï, ¬ âà¨æ  Λ ¨¬¥¥â ­®à¬ «ì­ãî ¦®à¤ ­®¢ã ä®à¬ã
ª¢ §¨¤¨ £®­ «ì­®£® ¢¨¤ 

J ≡ {λ1E
(q1) + H(q1), λ2E

(q2) + H(q2), . . . , λµE(qµ) + H(qµ)},
£¤¥ λiE

(qi) + H(qi) | ª¢ ¤à â­ ï ¬ âà¨æ  à §¬¥à  qi, q1 + q2 + . . . + qµ = s
¨ áãé¥áâ¢ã¥â ­¥¢ëà®¦¤¥­­ ï ¬ âà¨æ  T ¯®àï¤ª  s â ª ï, çâ®

Λ = T · J · T−1.

� à ¡®â¥ [1] ¡ë«  ¢¢¥¤¥­  ª®­áâàãªæ¨ï äã­¤ ¬¥­â «ì­®© ®¯¥à â®à-
äã­ªæ¨¨, ¯®§¢®«ïîé ï ¢ § ¬ª­ãâ®¬ ¢¨¤¥ áâà®¨âì à¥è¥­¨ï à §«¨ç­ëå
â¨¯®¢ ¤¨ää¥à¥­æ¨ «ì­ëå ãà ¢­¥­¨©. �¤¥¨ íâ®© à ¡®âë ¯à¨¬¥­¨¬ ¤«ï
¨áá«¥¤®¢ ­¨ï á¨áâ¥¬ë (1).

� ®¡®¡é¥­­ëå äã­ªæ¨ïå [2] § ¤ çã �®è¨ (1) { (2) ¬®¦­® § ¯¨á âì ¢
á¢¥àâ®ç­®¬ ¢¨¤¥ ª ª(

Bδ(N)(t)− ΛAδ(t)
)
∗ ˜̄u(t) = f̄(t)θ(t) + Bū0δ

(N−1)(t) + . . . + BūN−1δ(t).

�¯à¥¤¥«¥­¨¥. � âà¨ç­®© äã­¤ ¬¥­â «ì­®© ®¯¥à â®à-äã­ªæ¨¥©
EN (t) ¤«ï ¤¨ää¥à¥­æ¨ «ì­®£® ®¯¥à â®à 

(
Bδ(N)(t)− ΛAδ(t)

)
­  ª« áá¥
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K ′
+(E2) ­ §®¢¥¬ â ªãî ¬ âà¨ç­ãî ®¯¥à â®à-äã­ªæ¨î, ¤«ï ª®â®à®© ¢ë-

¯®«­ïîâáï á«¥¤ãîé¨¥ ¤¢  à ¢¥­áâ¢ (
Bδ(N)(t)− ΛAδ(t)

)
∗ EN (t) ∗ ˜̄u(t) = ˜̄u(t) ∀ ˜̄u(t) ∈ K ′

+(E2).

EN (t) ∗
(
Bδ(N)(t)− ΛAδ(t)

)
∗ ˜̄v(t) = ˜̄v(t) ∀ ˜̄v(t) ∈ K ′

+(E1).

�ãáâì ¢ë¯®«­¥­® ãá«®¢¨¥
�) ®¯¥à â®à B äà¥¤£®«ì¬®¢, â.¥. dim N(B) = dim N(B∗) = n, ¨ ¨¬¥¥â

¯®«­ë© A-¦®à¤ ­®¢ ­ ¡®à, í«¥¬¥­âë {ϕ(j)
i , i = 1, . . . , n, j = 1, . . . ,pi}

á®áâ ¢«ïîâ íâ®â ­ ¡®à,   äã­ªæ¨®­ «ë {ψ(j)
i , i = 1, . . . , n, j = 1, . . . ,pi}

®¡à §ãîâ á®®â¢¥âáâ¢¥­­® ¯®«­ë© A∗-¦®à¤ ­®¢ ­ ¡®à ®¯¥à â®à  B∗.
�¥®à¥¬ . �ãáâì ¢ á¨áâ¥¬¥ (1) detΛ 6= 0 ¨ ¢ë¯®«­¥­® ãá«®¢¨¥ �).

�®£¤  ¤¨ää¥à¥­æ¨ «ì­ë© ®¯¥à â®à
(
Bδ(N)(t)− ΛAδ(t)

)
¨¬¥¥â ­  ª« áá¥

K ′
+(E2) ¬ âà¨ç­ãî äã­¤ ¬¥­â «ì­ãî ®¯¥à â®à-äã­ªæ¨î ¢¨¤ 

EN (t) = Tδ(t) ∗ {EN1(t), EN2(t), ENµ(t)} ∗ T−1δ(t),

£¤¥ {EN1(t), EN2(t), ENµ
(t)} | ¡«®ç­ ï ª¢ ¤à â­ ï ª¢ §¨¤¨ £®­ «ì­ ï

¬ âà¨æ  à §¬¥à  s, ¤¨ £®­ «ì­ë¥ ¡«®ª¨ ª®â®à®© ENµ
(t) ï¢«ïîâáï ¢¥àå-

­¥âà¥ã£®«ì­ë¬¨ ª¢ ¤à â­ë¬¨ ¬ âà¨æ ¬¨ à §¬¥à  qν ¢¨¤  ENν
(t) =

= E(qν)ENν (t) ∗ σNν (t)

σNν
(t) =




Iδ(t) Aδ(t) ∗ ENν (t) (Aδ(t) ∗ ENν (t))2 . . . (Aδ(t) ∗ ENν (t))qν−1

0 Iδ(t) Aδ(t) ∗ ENν (t) . . . (Aδ(t) ∗ ENν (t))qν−2

0 0 Iδ(t) . . . (Aδ(t) ∗ ENν (t))qν−3

...
...

... . . . ...
0 0 0 . . . Aδ(t) ∗ ENν (t)
0 0 0 . . . Iδ(t)




,

£¤¥ ν = 1, . . . , µ ¨

ENν (t) = ΓUNν (λνAΓt)


I −

n∑

i=1

pi∑

j=1

〈·, ψ(j)
i 〉Aϕpi+1−j

i


 θ(t)−

−
n∑

i=1




pi−1∑

k=0





pi−k∑

j=1

〈·, ψ(j)
i 〉 1

λk+1
ν

ϕpi−k+1−j
i



 δ(Nk)(t)


 ,

UNν (λνAΓt) =
∞∑

i=1

(λνAΓ)i−1 tiN−1

(iN − 1)!
.

�¯¨á®ª «¨â¥à âãàë
1. Sidorov N., Loginov B., Sinitsyn A. and Falaleev M. Lyapunov{Schmidt Methods

in Nonlinear Analysis and Applications. { Dordrecht: Kluwer Acad. Publ., 2002.
2. �« ¤¨¬¨à®¢ �.�. �¡®¡é¥­­ë¥ äã­ªæ¨¨ ¢ ¬ â¥¬ â¨ç¥áª®© ä¨§¨ª¥. { �.: � -
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� £­® �.�., �â®£­¨© �.�., � àª¨â ­®¢ �.�.
����, £. �®«â ¢ , �ªà ¨­ ; ���� ý���þ, £. �¨¥¢, �ªà ¨­ 

�¡ê¥ªâ®¬ ­ è¨å ¨áá«¥¤®¢ ­¨© ï¢«ï¥âáï ãà ¢­¥­¨¥
ut − uxx + xuy = 0, (1)

£¤¥ u = u(t, x, y), ¯à¥¤«®¦¥­­®¥ �.�. �®«¬®£®à®¢ë¬ [1] ¤«ï ¬®¤¥«¨à®¢ -
­¨ï á«ãç ©­ëå ¤¢¨¦¥­¨©, ¢ ®â­®è¥­¨¨ ª®â®àëå ¯à¥¤¯®« £ ¥âáï, çâ® ­¥
â®«ìª® ª®®à¤¨­ âë á¨áâ¥¬ë, ­® ¨ ¨å ¯à®¨§¢®¤­ë¥ ¯® ¢à¥¬¥­¨ ¨§¬¥­ïîâáï
­¥¯à¥àë¢­®. � íâ®© ¦¥ à ¡®â¥ ¡ë«® ¯®«ãç¥­® ¨ äã­¤ ¬¥­â «ì­®¥ à¥è¥­¨¥

u =
√

3
2πt2

exp
[
−x2

4t
− 3

t3
(y − 1

2
tx)2

]
(2)

ãà ¢­¥­¨ï (1) (§¤¥áì ¯®«®¦¥­® t0 = x0 = y0 = 0). � ¬¥â¨¬, çâ® â¥®-
à¨ï �«¥­¡¥ª  ¨ �à­èâ¥©­  ®¤­®¬¥à­®£® ¡à®ã­®¢áª®£® ¤¢¨¦¥­¨ï á¢®¡®¤-
­®© ç áâ¨æë ¯®«ãç ¥âáï ¨§ ãà ¢­¥­¨ï (1). � á¢ï§¨ á íâ¨¬ ­¥á®¬­¥­­ë¬
¯à¥¤áâ ¢«ï¥âáï ¨­â¥à¥á ª ¯®áâà®¥­¨î ¤àã£¨å, ®â«¨ç­ëå ®â (2), â®ç­ëå
à¥è¥­¨© ãà ¢­¥­¨ï (1).

�¤¥áì ¬ë ®áâ ­ ¢«¨¢ ¥¬áï ­  ¯à¨¬¥­¥­¨¨ â¥®à¥â¨ª®-£àã¯¯®¢ëå ¬¥â®-
¤®¢ ¤«ï ¨­â¥£à¨à®¢ ­¨ï ãà ¢­¥­¨ï (1). �®à®è® ¨§¢¥áâ­®, çâ® ¥á«¨ ¤¨ää¥-
à¥­æ¨ «ì­®¥ ãà ¢­¥­¨¥ á ç áâ­ë¬¨ ¯à®¨§¢®¤­ë¬¨ ¨¬¥¥â ­¥âà¨¢¨ «ì­ë¥
á¨¬¬¥âà¨©­ë¥ á¢®©áâ¢ , â® íâ® ¯®§¢®«ï¥â ¨á¯®«ì§®¢ âì ¤¨ää¥à¥­æ¨ «ì-
­ë¥ ®¯¥à â®àë £àã¯¯ë ¨­¢ à¨ ­â­®áâ¨ ¤«ï á¨¬¬¥âà¨©­®© à¥¤ãªæ¨¨ [2]
¨ à §¤¥«¥­¨ï ¯¥à¥¬¥­­ëå [3] á ¤ «ì­¥©è¨¬ ¯®áâà®¥­¨¥¬ â®ç­ëå à¥è¥­¨©
¨áå®¤­®£® ãà ¢­¥­¨ï.

�á¯®«ì§ãï ¬¥â®¤ �¨{�¢áï­­¨ª®¢  [2], ¯®«ãç ¥¬ á«¥¤ãîé¥¥ ãâ¢¥à¦¤¥-
­¨¥.

�¥®à¥¬ . �¥âà¨¢¨ «ì­ãî ª®­¥ç­®-¯ à ¬¥âà¨ç¥áªãî £àã¯¯ã ¨­¢ à¨-
 ­â­®áâ¨ ãà ¢­¥­¨ï (1) £¥­¥à¨àãîâ á«¥¤ãîé¨¥ ¤¨ää¥à¥­æ¨ «ì­ë¥ ®¯¥-
à â®àë:

e1 = 2t∂t + x∂x + 3y∂y − 2u∂u,

e2 = −t2∂t − (tx + 3y)∂x − 3ty∂y + (x2 + 2t)u∂u, e3 = ∂t,

X1 =
1
2
t2∂x +

1
6
t3∂y +

1
2
(y − tx)u∂u, X2 = t∂x +

1
2
t2∂y − 1

2
xu∂u,

X3 = ∂x + t∂y, X4 = ∂y, X5 = u∂u.

�â¬¥â¨¬, çâ® ¤¨ää¥à¥­æ¨ «ì­ë¥ ®¯¥à â®àë á¨¬¬¥âà¨¨ á®áâ ¢«ïîâ
¡ §¨á ¢®áì¬¨¬¥à­®©  «£¥¡àë �¨ L8 = sl(2, R) ⊕ L5, £¤¥ sl(2, R) =
= 〈e1, e2, e3〉, L5 = 〈X1, X2, ..., X5〉.
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� «ì­¥©è¥¥ ¨á¯®«ì§®¢ ­¨¥ ¤¢®¥ª ¤¨ää¥à¥­æ¨ «ì­ëå ®¯¥à â®à®¢ (­¥-
á®¯àï¦¥­­ëå ¤¢ãå¬¥à­ëå ¯®¤ «£¥¡à  «£¥¡àë L8) ¯®§¢®«¨«® ¯à®¢¥áâ¨ á¨¬-
¬¥âà¨©­ãî à¥¤ãªæ¨î ãà ¢­¥­¨ï (1) ª ®¡ëª­®¢¥­­ë¬ ¤¨ää¥à¥­æ¨ «ì­ë¬
ãà ¢­¥­¨ï¬ ¨ ¯®«ãç¨âì àï¤ â®ç­ëå à¥è¥­¨© ãà ¢­¥­¨ï �®«¬®£®à®¢ .
�áâ ­®¢¨¬áï ­  ­¥ª®â®àëå ¨§ íâ¨å á«ãç ¥¢ ¯®¤à®¡­®.

�á¯®«ì§ãï ¤¢®©ªã ®¯¥à â®à®¢ 〈e1 + αX5, X2, 〉(α ∈ R,α 6= 0), ¯®«ãç ¥¬
¯®¤áâ ­®¢ªã ( ­§ æ) u = t

α
2−1 exp(−x2

4t
)f(ω), ω = 2y − tx

2t
√

t
, ª®â®àë© á¢®-

¤¨â ãà ¢­¥­¨¥ (1) ª ®¡ëª­®¢¥­­®¬ã ¤¨ää¥à¥­æ¨ «ì­®¬ã ãà ¢­¥­¨î fωω +
+ 6ωfω + (2− 2α)f = 0.

� á«ãç ¥ α = −2 ®¤­¨¬ ¨§ ç áâ­ëå à¥è¥­¨© íâ®£® ãà ¢­¥­¨ï ï¢«ï-
¥âáï äã­ªæ¨ï f =

√
3

2π
exp(−3ω2), ª®â®à ï ¯à¨¢®¤¨â ª äã­¤ ¬¥­â «ì­®¬ã

à¥è¥­¨î (2).
�¢®©ª¥ ®¯¥à â®à®¢ 〈e1+αX5, X3〉(α ∈ R,α 6= 0), á®®â¢¥âáâ¢ã¥â à¥¤ãªæ¨ï

ãà ¢­¥­¨ï (1) ª ãà ¢­¥­¨î fωω + 3
2
ωfω + (1− α

2
)f = 0, £¤¥ u = t

α
2−1f(ω),

ω = y − tx

t
√

t
.

� á«ãç ¥ α = −4 à¥è¥­¨¥¬ à¥¤ãæ¨à®¢ ­­®£® ãà ¢­¥­¨ï ¡ã¤¥â äã­ªæ¨ï
f = ω exp(−3

4
ω2), ª®â®à®© á®®â¢¥âáâ¢ã¥â â ª®¥ à¥è¥­¨¥ ãà ¢­¥­¨ï (1):

u =
y − tx

t4
√

t
exp(−3(y − tx)2

4t3
).

� ª¦¥, ¨á¯®«ì§ãï  ¡¥«¥¢ë ¤¢®©ª¨ ¤¨ää¥à¥­æ¨ «ì­ëå ®¯¥à â®à®¢, ­ ¬
ã¤ «®áì ®áãé¥áâ¢¨âì ¤¥áïâì á«ãç ¥¢ ¯®«­®£® à §¤¥«¥­¨ï ¯¥à¥¬¥­­ëå ¤«ï
ãà ¢­¥­¨ï (1),   ¢ àï¤¥ á«ãç ¥¢ ¯®áâà®¨âì á®®â¢¥âáâ¢ãîé¨¥ â®ç­ë¥ à¥è¥-
­¨ï ãà ¢­¥­¨ï �®«¬®£®à®¢ . � ª, ¢ á«ãç ¥  ¡¥«¥¢®© ¤¢®©ª¨ ®¯¥à â®à®¢
〈X3, X4〉, ¯à®¨­â¥£à¨à®¢ ¢ á¨áâ¥¬ã

X3u = λu, X4u = µu, ut − uxx + xuy = 0,

¯®«ãç ¥¬ â ª®¥ à¥è¥­¨¥ ãà ¢­¥­¨ï (1):

u = C exp
[
−1

3
µ2t3 + µy + (λ− µt)x

]
, C, λ, µ ∈ R.

�¯¨á®ª «¨â¥à âãàë
1. Kolmogoro� A.N. Zuf�allige Bewegungen (Zur Theorie der Brownischen Bewegung).

{ Ann. Math. { 1934, { vol. 35, ü2, p. 116{117.
2. �¢áï­­¨ª®¢ �.�. �àã¯¯®¢®©  ­ «¨§ ¤¨ää¥à¥­æ¨ «ì­ëå ãà ¢­¥­¨©. { �.: � -

ãª . { 1978. { 400 c.
3. �¨««¥à �. �¨¬¬¥âà¨ï ¨ à §¤¥«¥­¨¥ ¯¥à¥¬¥­­ëå. { �.: �¨à. { 1981. { 344 á.
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�� ������������ Rn

� ¯â¥¢ �.�., � ¯â¥¢  �.�.
�®áá¨©áª¨© £®áã¤ àáâ¢¥­­ë© á®æ¨ «ì­ë© ã­¨¢¥àá¨â¥â

e-mail: glaptev@yandex.ru

� ª­¨£¥ [1] ¤¥â «ì­® ¨§ãç ¥âáï ãà ¢­¥­¨¥ −∆u + f(x, u) = 0 ­  ¬­®-
¦¥áâ¢¥ x ∈ RN , n > 2. � áá¬®âà¨¬ ¡®«¥¥ ®¡é¨¥ ãà ¢­¥­¨ï, ¬®¤¥«ì­ë¬
¤«ï ª®â®àëå ï¢«ï¥âáï

Au ≡ −
n∑

i=1

Di

(
ai(x)|Diu|p−2Diu + fi(x)

)
+ a0(x)|u|q−2u = f(x). (1)

�¤¥áì Diu = ∂u/∂xi (i = 1, . . . , n), p > 1, q > 1. �à¥¤¯®« £ ¥âáï, çâ®
0 < c0 6 ai(x) 6 c1 ¤«ï i = 0, 1, . . . , n ¨ ï¢«ïîâáï ¨§¬¥à¨¬ë¬¨ äã­ªæ¨ï¬¨.
�à®¬¥ â®£®, fi ∈ Lp′(Rn), £¤¥ p + p′ = pp′, ¨ f (x) ∈ Lq′(Rn), £¤¥ q + q′ =
= qq′. �é¥âáï á« ¡®¥ à¥è¥­¨¥ ãà ¢­¥­¨ï (1), ª®â®à®¥ ã¤®¢«¥â¢®àï¥â ¯®¤-
å®¤ïé¥¬ã ¨­â¥£à «ì­®¬ã â®¦¤¥áâ¢ã. �¢¥¤¥¬ á¯¥æ¨ «ì­®¥ ¯à®áâà ­áâ¢®
äã­ªæ¨© u(x), x ∈ Rn, ª®â®àë¥ ¨¬¥îâ ª®­¥ç­ãî ­®à¬ã

‖u‖W = ‖∇u‖Lp + ‖u‖Lq . (2)

�à®áâà ­áâ¢® ¨§¬¥à¨¬ëå äã­ªæ¨© á ª®­¥ç­®© ­®à¬®© (2) ®¡®§­ ç¨¬
Wpq(Rn). �®¤®¡­ë¥ ¨ ¡®«¥¥ ®¡é¨¥ ¯à®áâà ­áâ¢  ¢¢¥¤¥­ë ¢ ª­¨£¥ [2], ¨§
ª®â®à®© ¬®¦­® ¨§¢«¥çì á«¥¤ãîé¨¥ á¢®©áâ¢ : ¯à®áâà ­áâ¢® Wpq(Rn) ï¢«ï-
¥âáï ¡ ­ å®¢ë¬ ¨ á¥¯ à ¡¥«ì­ë¬, ¢ ­¥¬ ¯«®â­® ¬­®¦¥áâ¢® C∞0 (Rn). �®-
¯®«­¨â¥«ì­®¥ ¨§ãç¥­¨¥ ¯®ª §ë¢ ¥â, çâ® ¯à®áâà ­áâ¢® Wpq(Rn) ï¢«ï¥âáï
à¥ä«¥ªá¨¢­ë¬, ®¤­ ª® ®¯¨á âì ¥£® á®¯àï¦¥­­®¥ § âàã¤­¨â¥«ì­®. �® íâ®©
¯à¨ç¨­¥ ¯à¥¤¯®ç¨â îâ § ¯¨áë¢ âì ãà ¢­¥­¨¥ (1) ¢ ¢¨¤¥ A0u = 0, £¤¥ A0u =
= Au− f .

�á¯®«ì§ã¥¬ á«¥¤ãîé¥¥ ãâ¢¥à¦¤¥­¨¥ ¨§ â¥®à¨¨ ¬®­®â®­­ëå ®¯¥à â®à®¢
[3]. �ãáâì X | á¥¯ à ¡¥«ì­®¥ à¥ä«¥ªá¨¢­®¥ ¡ ­ å®¢® ¯à®áâà ­áâ¢®, X∗ |
¥£® á®¯àï¦¥­­®¥. � ¯ãáâì § ¤ ­ ®¯¥à â®à A : X → X∗ á® á¢®©áâ¢ ¬¨: ®­
®£à ­¨ç¥­, à ¤¨ «ì­® ­¥¯à¥àë¢¥­, ï¢«ï¥âáï ¬®­®â®­­ë¬ ¨ ª®íàæ¨â¨¢­ë¬.
�®£¤  ãà ¢­¥­¨¥ Au = f ¨¬¥¥â à¥è¥­¨¥ u ∈ X ¤«ï «î¡®£® í«¥¬¥­â  f ∈ X∗.
�à¨¬¥­¨¬ íâ® ãâ¢¥à¦¤¥­¨¥ ª ãà ¢­¥­¨î (1). �®« £ ¥¬ X = Wpq(Rn), â ª
çâ® ­¥®¡å®¤¨¬ë¥ á¢®©áâ¢  ¯à®áâà ­áâ¢  X ®¡¥á¯¥ç¥­ë. �¢®©áâ¢® ¬®­®-
â®­­®áâ¨ (Au− Av, u− v) > 0 ¤«ï u, v ∈ X «¥£ª® ¯à®¢¥àï¥âáï, â ª ¦¥ ª ª
¨ á¢®©áâ¢® ª®íàæ¨â¨¢­®áâ¨: (Au, u)/‖u‖ → 0 ¯à¨ ‖u‖ → ∞. � ¤¨ «ì­ ï
­¥¯à¥àë¢­®áâì ®¯¥à â®à  A ¨ ®£à ­¨ç¥­­®áâì á«¥¤ãîâ ¨§ ¥£® áâàãªâãàë.
� à¥§ã«ìâ â¥ ¯à¨å®¤¨¬ ª â ª®¬ã ãâ¢¥à¦¤¥­¨î: ¯à¨ ãª § ­­ëå ¢ëè¥ ãá«®-
¢¨ïå ãà ¢­¥­¨¥ (1) ¨¬¥¥â à¥è¥­¨¥ u ∈ Wpq(Rn), ¨ íâ® à¥è¥­¨¥ ï¢«ï¥âáï
¥¤¨­áâ¢¥­­ë¬.
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�à ¢­¥­¨¥ (1) à áá¬ âà¨¢ ¥âáï ¢ ®¡« áâ¨ ¡¥§ £à ­¨æë, ¯®íâ®¬ã £à -
­¨ç­ë¥ ãá«®¢¨ï ­¥ áâ ¢ïâáï. � áâ® ¢ ª ç¥áâ¢¥ £à ­¨ç­®£® áç¨â îâ ãá«®-
¢¨¥ u(x) → 0 ¯à¨ |x| → ∞, ª®â®à®¥ ç áâ¨ç­® ®¡¥á¯¥ç¨¢ ¥âáï ¢ª«îç¥­¨¥¬
u ∈ Wpq(Rn). � ¯®á«¥¤­¥¥ ¢à¥¬ï ãá¨«¨«áï ¨­â¥à¥á ª à¥è¥­¨ï¬, ª®â®àë¥
¬®£ãâ à áâ¨ ¯à®¨§¢®«ì­® ¯à¨ |x| → ∞. �¤­®© ¨§ ®á­®¢®¯®« £ îé¨å ¢ íâ®¬
­ ¯à ¢«¥­¨¨ ï¢¨« áì à ¡®â  [4], £¤¥ ¨§ãç¥­ë ãà ¢­¥­¨ï ¢¨¤  −∆u+|u|qu =
= f(x), q > 0, x ∈ Rn. �âàãªâãà  ãà ¢­¥­¨ï (1) ¤ ¥â ¢®§¬®¦­®áâì ¨áª âì
¯®¤®¡­ë¥ à¥è¥­¨ï ¯à¨ ­¥ª®â®àëå ¤®¯®«­¨â¥«ì­ëå ãá«®¢¨ïå, ¨¬¥­­®: p <

< q, 1
p

+ 1
q

+ 1
s

= 1, £¤¥ s > n. � ¯ãáâì äã­ªæ¨ï f(x) ∈ Lq′

loc(Rn), â ª çâ® ¥¥
à®áâ ¯à¨ |x| → ∞ ¬®¦¥â ¡ëâì ¯à®¨§¢®«ì­ë¬. �®£¤  ãà ¢­¥­¨¥ (1) ¨¬¥¥â ¨
¯à¨â®¬ ¥¤¨­áâ¢¥­­®¥ à¥è¥­¨¥ u ∈ W loc

pq (Rn), ª®â®à®¥ ã¤®¢«¥â¢®àï¥â ãà ¢-
­¥­¨î (1) ¢ á«¥¤ãîé¥¬ á¬ëá«¥:
∫

Rn

n∑

i=1

(
ai(x)|Diu|p−2Diu + fi(x)

)
Diϕ(x) dx+

+
∫

Rn

a0(x)|u|p−2u(x)ϕ(x) dx =
∫

Rn

f(x)ϕ(x) dx. (3)

�¤¥áì ϕ(x) ∈ C∞0 (Rn), â ª çâ® ¢á¥ ¨­â¥£à «ë ¢ ¯®á«¥¤­¥¬ â®¦¤¥áâ¢¥
¢ëç¨á«ïîâáï ¯® ®£à ­¨ç¥­­®¬ã ¬­®¦¥áâ¢ã sup p ϕ(x). �§ â®¦¤¥áâ¢  (3)
á«¥¤ã¥â, ¢ ç áâ­®áâ¨, çâ® ¯®¢¥¤¥­¨¥ à¥è¥­¨ï u(x) ¯à¨ |x| → ∞ ¬®¦¥â
¡ëâì ¯à®¨§¢®«ì­ë¬.

�¯¨á®ª «¨â¥à âãàë
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3. � ¥¢áª¨© �., �àñ£¥à �., � å à¨ á �. �¥«¨­¥©­ë¥ ®¯¥à â®à­ë¥ ãà ¢­¥­¨ï ¨
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� áá¬®âà¨¬ á¬¥è ­­ãî § ¤ çã ¤«ï ãà ¢­¥­¨ï â¥¯«®¯à®¢®¤­®áâ¨
ut = uxx, 0 < x < l, t > 0, (1)
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á ªà ¥¢ë¬¨ ãá«®¢¨ï¬¨
u(0, t) = φ(t),
ux(l, t) = ψ(t), t > 0, (2)

¨ ­ ç «ì­ë¬ ãá«®¢¨¥¬
u(x, 0) = 0, 0 < x < l, (3)

£¤¥ φ(t) ∈ W 1
2 (0, T ), ψ(t) ∈ W 1

2 (0, T ) ¤«ï «î¡®£® T > 0.
�¡®§­ ç¨¬ ç¥à¥§ W̃ 1

2 (QT ) ¯à®áâà ­áâ¢®, á®áâ®ïé¥¥ ¨§ í«¥¬¥­â®¢
η(x, t) ∈ W 1

2 (QT ), â ª¨å, çâ® η(x, T ) = 0, η(0, t) = 0. �ã¤¥¬ à áá¬ âà¨¢ âì
®¡®¡é¥­­®¥ à¥è¥­¨¥ § ¤ ç¨ (1){(3) ¨§ í­¥à£¥â¨ç¥áª®£® ª« áá , â® ¥áâì â -
ªãî äã­ªæ¨î u(x, t) ∈ V 1,0

2 (QT ), çâ® u(0, t) = φ(t), ¨ ¤«ï ­¥¥ ¢ë¯®«­ï¥âáï
¨­â¥£à «ì­®¥ â®¦¤¥áâ¢®

∫

QT

(uxηx − uηt) dxdt =

T∫

0

ψ(t)η(l, t)dt (4)

¯à¨ «î¡®© äã­ªæ¨¨ η(x, t) ∈ W̃ 1
2 (QT ), £¤¥ QT = (0, l)× (0, T ) ([1], á.161).

�â¬¥â¨¬, çâ® V 1,0
2 (QT ) | ¡ ­ å®¢® ¯à®áâà ­áâ¢® á®áâ®ïé¥¥ ¨§ í«¥¬¥­-

â®¢ W 1,0
2 (QT ), ¨¬¥îé¨å ª®­¥ç­ãî ­®à¬ã

|u|QT
= vrai max

0<t<T
‖u(x, t)‖2,(0,l) + ‖ux‖2,QT

,

¨ ¨¬¥îé¨å ­¥¯à¥àë¢­® ¬¥­ïîé¨¥áï c t ∈ [0, T ] á«¥¤ë ¨§ L2(0, l) ­  á¥ç¥-
­¨ïå (0, l).

�ãáâì T > 0, z(t) ∈ L2(0, T ). �¡®§­ ç¨¬ ç¥à¥§ U ¬­®¦¥áâ¢® äã­ªæ¨©
U = {φ ∈ W 1

2 (0, T ), ‖φ‖W 1
2 (0,T ) 6 M, φ1 6 φ(t) 6 φ2},

£¤¥ M > 0,   φ1, φ2 | ­¥ª®â®àë¥ ¯®áâ®ï­­ë¥.
�«ï ¯à®¨§¢®«ì­®£® c ∈ (0, l] ®¯à¥¤¥«¨¬ äã­ªæ¨®­ «

J [φ] =

T∫

0

(u(c, t)− z(t))2dt.

� áá¬®âà¨¬ § ¤ çã ¬¨­¨¬¨§ æ¨¨ ¤ ­­®£® äã­ªæ¨®­ « . �¡®§­ ç¨¬
inf
φ∈U

J [φ] = m.

�¨§¨ç¥áª¨© á¬ëá« § ¤ ç¨ § ª«îç ¥âáï ¢ â®¬, çâ® ­  ®¤­®¬ ª®­æ¥ ¡¥á-
ª®­¥ç­® â®­ª®£® áâ¥à¦¥­ï ¤«¨­ë l ¢ â¥ç¥­¨¥ ¢à¥¬¥­¨ T ¯®¤¤¥à¦¨¢ îâ â¥¬-
¯¥à âãàã φ(t) (ã¯à ¢«ïîé ï äã­ªæ¨ï),   ­  ¤àã£®¬ ª®­æ¥ § ¤ ­ â¥¯«®¢®©
¯®â®ª ψ(t). � ¤ ç  á®áâ®¨â ¢ ­ å®¦¤¥­¨¨ â ª®© ã¯à ¢«ïîé¥© äã­ªæ¨¨
φ0(t), ¯à¨ ª®â®à®© â¥¬¯¥à âãà  ¢ ®¯à¥¤¥«¥­­®© â®çª¥ c ¡ë«  ¡ë ¬ ªá¨-
¬ «ì­® ¡«¨§ª  ª § ¤ ­­®© â¥¬¯¥à âãà¥ h(t). �æ¥­ª  ª ç¥áâ¢  ã¯à ¢«¥­¨ï
®áãé¥áâ¢«ï¥âáï á ¯®¬®éìî äã­ªæ¨®­ «  J [φ]. �â¬¥â¨¬, çâ® ¯®¤®¡­ë¥
§ ¤ ç¨ à á¬ âà¨¢ «¨áì, ­ ¯à¨¬¥à, ¢ [2] (á. 28).

�¥®à¥¬  1. �ãé¥áâ¢ã¥â ¨ ¥¤¨­áâ¢¥­­  â ª ï ã¯à ¢«ïîé ï äã­ªæ¨ï
φ0(t) ∈ U , çâ® m = J [φ0].
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� áá¬®âà¨¬ § ¤ çã ­¥áãé¥áâ¢®¢ ­¨ï â®ç­®© ã¯à ¢«ï¥¬®áâ¨.
�¥®à¥¬  2. �ãé¥áâ¢ã¥â â ª ï äã­ªæ¨ï z(t) ∈ L2(0, T ), çâ® ¯à¨

«î¡ëå äã­ªæ¨ïå φ(t) ∈ U ¨ ψ(t) ∈ W 1
2 (0, T ) J [φ] > 0.
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��������� ���������� ��������������

�������� � �������-�������� ����������
���������

�®¬®¢æ¥¢ �.�.
�¥«®àãááª¨© £®áã¤ àáâ¢¥­­ë© ã­¨¢¥àá¨â¥â

220050 £. �¨­áª, ¯à. �¥§ ¢¨á¨¬®áâ¨, 4, ¬¥å ­¨ª®-¬ â¥¬ â¨ç¥áª¨©
ä ªã«ìâ¥â

�¥«.: (+375)172095047, e-mail: lomovcev@bsu.by
� ª« áá¥ á« ¡ëå à¥è¥­¨© ¤®ª § ­  ª®àà¥ªâ­®áâì ãà ¢­¥­¨ï ¯¥à¥¬¥­-

­ëå ¯®àï¤ª®¢
∂u(t, x)/∂t + Ãr(t)u(t, x) = f(t, x), x ∈]0, l[, t ∈ Ir, r = 1, 2, ..., (1)

£¤¥ ­  ¡¥áª®­¥ç­®¬ à §¡¨¥­¨¨ [0, T [=
∐∞

r=1 Ir ¤¨ää¥à¥­æ¨ «ì­ë¥ ¢ëà -
¦¥­¨ï

Ãr(t)u(x) = ar(t)(−1)r
(
∂2ru(x)/∂x2r

)
,

t ∈ Ir =
[
T (r − 1)/r, Tr/(r + 1)

[
, r = 1, 2, ...,

¯à¨ § ¢¨áïé¨å ®â t £à ­¨ç­ëå ãá«®¢¨ïå(
∂2i+1u(t, 0)/∂x2i+1

)− a1(t)
(
∂2iu(t, 0)/∂x2i

)
= 0,(

∂2i+1u(t, l)/∂x2i+1
)

+ a2(t)
(
∂2iu(t, l)/∂x2i

)
= 0,

t ∈ Ir, i = 0, r − 1, r = 1, 2, ...,





(2)

¨ ­ ç «ì­®¬ ãá«®¢¨¨
u(0, x) = u0(x), 0 < x < l. (3)

�®íää¨æ¨¥­âë ar(t) | «î¡ë¥ áâà®£® ¯®«®¦¨â¥«ì­ë¥, ­¥¯à¥àë¢­®
¤¨ää¥à¥­æ¨àã¥¬ë¥ äã­ªæ¨¨ ­  Ir,   ª®íää¨æ¨¥­âë ai(t), i = 1, 2, |
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«î¡ë¥ ­¥®âà¨æ â¥«ì­ë¥ ­¥¯à¥àë¢­ë¥ äã­ªæ¨¨ ¢áî¤ã ­  [0, T ], ­® ­¥¯à¥-
àë¢­® ¤¨ää¥à¥­æ¨àã¥¬ë¥ ¯® t ­  [0, T ], ªà®¬¥ ¡ëâì ¬®¦¥â áçñâ­®£® ç¨á« 
â®ç¥ª tr, r = 2, 3, ... � íâ®© § ¤ ç¥ ®¯¥à â®àë A(t), ¯®à®¦¤¥­­ë¥ ¢ëà -
¦¥­¨ï¬¨ Ãr(t) ­  ¬­®¦¥áâ¢ å D(Ar(t)) =

{
u(t, x) ∈ W 2r

2 (0, l) : u(t, x) ∈
∈ (28)

}
, t ∈]0, T [, à §àë¢­ë ¢ áçñâ­®¬ ç¨á«¥ â®ç¥ª tr, r = 2, 3, ..., §  áçñâ

¨§¬¥­¥­¨ï ¯®àï¤ª  ¤¨ää¥à¥­æ¨à®¢ ­¨ï ¯® x ¨ ¢®§¬®¦­ëå à §àë¢®¢ ª®-
íää¨æ¨¥â®¢ ar(t) ¢ ãà ¢­¥­¨¨ (1).

�¯à¥¤¥«¥­¨¥. �ã­ªæ¨ï
u∈L2(G), G = ]0, T [×]0, l[,

­ §ë¢ ¥âáï á« ¡ë¬ à¥è¥­¨¥¬ á¬¥è ­­®© § ¤ ç¨ (1){(3) ¤«ï ¯à ¢®© ç áâ¨
f ∈ L2

(Ir,W
−r
2,t (0, l)

)
, r = 1, 2, ..., ¨ ­ ç «ì­®£® ¤ ­­®£® u0 ∈ L2(0, l), ¥á«¨

¤«ï ­¥ñ ¢ë¯®«­ï¥âáï ¨­â¥£à «ì­®¥ â®¦¤¥áâ¢®
T∫

0

l∫

0

u(t, x)
(

Ãr(t)ϕ(t, x)− ∂ϕ(t, x)
∂t

)
dx dt =

=

T∫

0

〈
f(t, x), ϕ(t, x)

〉
(r,t)

dt +

l∫

0

u0(x)ϕ(0, x) dx

¤«ï ¢á¥å äã­ªæ¨© ϕ ∈ Φ =
{
ϕ ∈ L2(G) : ϕ(t, x) ∈ W r

2 (0, l), ϕ(t, x) ∈ (2), t ∈
∈ Ir, r = 1, 2, ...; á« ¡ ï ¯à®¨§¢®¤­ ï ∂ϕ/∂t ∈ L2(G); ϕ(T, x) = 0, x ∈]0, l[

}
.

�¨«ì¡¥àâ®¢ë ¯à®áâà ­áâ¢  W−r
2,t (0, l) |  ­â¨¤¢®©áâ¢¥­­ë¥ ª £¨«ì¡¥àâ®-

¢ë¬ ¯à®áâà ­áâ¢ ¬ W r
2,t(0, l), ª®â®àë¥ ¯®«ãç îâáï § ¬ëª ­¨¥¬ ¬­®¦¥áâ¢

D(Ar(t)) ¯® ­®à¬ ¬ [u](t) =
( l∫

0

[
Ãr(t)u(t, x) + c0u(t, x)

]
u(t, x) dx

)1/2

, t ∈
∈ Ir, c0 > 0, ¨

〈·, ·〉(r,t)

| ¯®«ãâ®à «¨­¥©­ë¥ ä®à¬ë  ­â¨¤¢®©áâ¢¥­­®áâ¨ ¬¥¦¤ã ¯à®áâà ­áâ¢ ¬¨
W r

2,t(0, l)

¨
W−r

2,t (0, l), r = 1, 2, ...

�¥®à¥¬ . �ãáâì ª®íää¨æ¨¥­âë 0 < ar,0 6 ar(t), t ∈ Ir, ai(t) > 0, t ∈
∈ [0, T ], ar(t) ∈ C(1)(Ir) ¨ ai(t) ∈ C[0, T ] ∩ C(1)(Ir), i = 1, 2, r = 1, 2, . . .
�®£¤  ¤«ï ª ¦¤ëå äã­ªæ¨© f ∈ L2

(Ir,W
−r
2,t (0, l)

)
, r = 1, 2, ..., ¨ u0 ∈

∈ L2(0, l) á« ¡ë¥ à¥è¥­¨ï u ∈ L2(G) á¬¥è ­­®© § ¤ ç¨ (1) { (3) áãé¥áâ-
¢ãîâ, ¥¤¨­áâ¢¥­­ë ¨ ã¤®¢«¥â¢®àïîâ ­¥à ¢¥­áâ¢ã

T∫

0

l∫

0

|u(t, x)|2 dx dt 6 c1




T∫

0

〈
f(t, x)

〉2

(r,−t)
dt +

l∫

0

|u0(x)|2 dx


 , c1 > 0,
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£¤¥ 〈·〉(r,−t) | ­®à¬ë ¢ ¯à®áâà ­áâ¢ å W−r
2,t (0, l).

�®ª § â¥«ìáâ¢® á®áâ®¨â ¢ ¯à®¢¥àª¥ ¯à¥¤¯®«®¦¥­¨© ­®¢ëå â¥®à¥¬ áã-
é¥áâ¢®¢ ­¨ï, ¥¤¨­áâ¢¥­­®áâ¨ ¨ ãáâ®©ç¨¢®áâ¨ á« ¡ëå à¥è¥­¨©  ¡áâà ªâ-
­®© § ¤ ç¨ �®è¨ ¤«ï ¤¨ää¥à¥­æ¨ «ì­®-®¯¥à â®à­®£® ãà ¢­¥­¨ï ¯¥à¢®£®
¯®àï¤ª  á ¯®¬®éìî à ¡®âë [1].

� ¬¥ç ­¨¥. �¯¥à â®àë Ar(t) ­¥ ã¤®¢«¥â¢®àïîâ ¯à¥¤¯®«®¦¥­¨ï¬ à -
¡®â [2, 3], â ª ª ª ­¥ áãé¥áâ¢ãîâ á®®â¢¥âáâ¢¥­­® áà §ã ­  ¢á¥¬ ]0, T [ âà¥¡ã-
¥¬ë© £«®¡ «ì­ë© á£« ¦¨¢ îé¨© ®¯¥à â®à á ¯®áâ®ï­­®© ®¡« áâìî ®¯à¥¤¥-
«¥­¨ï ¨ ­  Ir «®ª «ì­ë¥ á£« ¦¨¢ îé¨¥ ®¯¥à â®àë á ¯¥à¥¬¥­­ë¬¨ ®¡« á-
âï¬¨ ®¯à¥¤¥«¥­¨ï, ¤«ï ª®â®àëå ¡ë ¢ë¯®«­ï«¨áì âà¥¡ã¥¬ë¥ ãá«®¢¨ï á®-
£« á®¢ ­¨ï ¢ â®çª å à §àë¢®¢ tr, r = 2, 3, ... � ¤ çã (1){(3) ­¥«ì§ï à¥è¨âì
¯®á«¥¤®¢ â¥«ì­® ­  ¨­â¥à¢ « å Ir, r = 1, 2, ..., ®¡ëç­ë¬ ®¡à §®¬, â ª ª ª
¤«ï íâ®£® ¢ á«ãç ¥ £« ¤ª¨å à¥è¥­¨© ­¥®¡å®¤¨¬ë ¢«®¦¥­¨ï D(A(tr − 0)) ⊂
⊂ D(A(tr)) ¨ ¢ á«ãç ¥ á¨«ì­ëå à¥è¥­¨© | ¢«®¦¥­¨ï D(A1/2

0 (tr − 0)) ⊂
⊂ D(A1/2

0 (tr)), r = 2, 3, ..., ª®â®àë¥ ¢ ­¥© ­¥ ¢®§¬®¦­ë.
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�ë¢¥¤¥­ë ­¥®¡å®¤¨¬ë¥ ãá«®¢¨ï ®¯â¨¬ «ì­®áâ¨ ¢ ­¥ª®â®àëå § ¤ ç å
á® á¯¥æ¨ä¨ç¥áª¨¬¨ «¨­¥©­ë¬¨ à¥£ã«ïà­ë¬¨ ¨ ­¥à¥£ã«ïà­ë¬¨ ®£à ­¨-
ç¥­¨ï¬¨ ¢ ­®à¬¨à®¢ ­­®¬ ¯à®áâà ­áâ¢¥ á ®á®¡®© ®â¤¥«¨¬®© «®ª «ì­®-
¢ë¯ãª«®© â®¯®«®£¨¥©, ®á­®¢ë¢ ïáì ­  âàã¤ å �.�. �ãå¨­¨­ . �á¯®«§ã-
¥¬ë¥ äã­ãæ¨¨ ­¥ ¨­â¥£à¨àã¥¬ë ¯® �®å­¥àã ¨ ­¥ ¤¨ää¥à¥­æ¨àã¥¬ë ¯®
� â® ¢ ®¡ëç­®¬ á¬ëá«¥. �¤¥áì ¨§«®¦¥­  ¯®¯ëâª  ®¡®é âì à¥§ã«ìâ âë,
¯®«ãç¥­ë¥ ¢ ª®­¥ç­®¬¥à­ëå ¯à®áâà ­áâ¢ å. �¯¨à ¥¬áï ­  â¥®à¨¨ ¤¨ää¥-
à¥­æ¨à®¢ ­¨ï ¯® á¨áâ¥¬ë ¯®¤¬­®¦¥áâ¢, íª¢¨¢ «¥­â­®áâ¨ äã­ªæ¨© ¨ ®¯¥-
à â®à®¢ ¢ «®ª «ì­®-¢ë¯ãª«®¬ ¡ ­ å®¢®¬ ¯à®áâà ­áâ¢¥, ¨ ¨­â¥£à¨à®¢ ­¨ï
¯® «®ª «ì­®-¢ë¯ãª«®© â®¯®«®£¨¨, ¨§«®¦¥­­®© �.�. �ãå¨­¨­ë¬ ¢ á¢®¥©
¬®­®£à ä¨¨ [2].

290



�¯à¥¤¥«¥­¨¥: �¢¥¤¥¬ ¯®­ïâ¨¥ ¨­â¥£à « : �ãáâì I =]α, β[, E ∈
∈ M(I) = { ¨§¬¥à¨¬ëå ¯®¤¬­®¦¥áâ¢ I }, µ̄-¬¥à  ­  I, θ | ®â¤¥«¨¬ ï
«®ª «ì­®-¢ë¯ãª« ï â®¯®«®£¨ï ¢ ¡¥áª®­¥ç­®¬¥à­®¬ ­®à¬¨à®¢ ­­®¬ ¯à®áâ-
à ­áâ¢¥ X, ã¤®¢«¥â¢®àïîé ï ãá«®¢¨ï¬:

B(X)− § ¬ª­ãâ ¢ Xθ, (B(X))θ − á¥ª¢¥­æ¨ «ì­® ¯®«­®, b(X) ⊂ b(Xθ).
(1)

�ãáâì φ : E → Xθ à ¢­®¬¥à­® ­¥¯à¥àë¢­®, φ(E) ∈ b(X), α = t1 < t2 <
< · · · < tn = β, ξi ∈ Ei =]ti−1, ti[∩E. �®£¤ , ®¯à¥¤¥«¨¢ á«¥¤ãîé¨¥ ®â®¡à -
¦¥­¨ï Qi ¯® ¤ ­­®¬ã à §¡¨¥­¨î,

Qi =
{

φ(ξi)µ̄(Ei), Ei 6= 0,
0, Ei = 0, áãé¥áâ¢ã¥â

∫

E

φ(t)dt = lim
max

i
∆ti→0

n∑

i=1

Qi ¯® â®¯®«®£¨¨ θ.

�ãáâì X | «¨­¥©­®¥ ¯à®áâà ­áâ¢®, ‖ ‖-­®à¬  ¢ X, U ⊂ X, τ | â®¯®«®£¨ï
¢ U , B(X) | § ¬ª­ãâë© ¥¤¨­¨ç­ë© è à ¢ X, b(X) | ¬­®¦¥áâ¢® ¢á¥å
®£à ­¨ç¥­­ëå ¯®¤¬­®¦¥áâ¢ ¢ X, á(X) | ¬­®¦¥áâ¢® ¢á¥å á¥ª¢¥­æ¨ «ì­®
®â­®á¨â¥«ì­® ª®¬¯ ªâ­ëå ¯®¤¬­®¦¥áâ¢ ¢ X. lγ(Xθ, Xθ) | ¬­®¦¥áâ¢® «¨-
­¥©­ëå á¥ª¢¥­æ¨ «ì­® ­¥¯à¥àë¢­ëå ®â®¡à ¦¥­¨© ¨§ Xθ ¢ Xθ, ­ ¤¥«¥­­®¥
â®¯®«®£¨¥© áå®¤¨¬®áâ¨ ¯® ­¥ª®â®à®© á¨áâ¥¬¥ ®£à ­¨ç¥­­ëå ¯®¤¬­®¦¥áâ¢
γ. �¯à¥¤¥«¨¬ ¤«ï θ, γ: Lipb(G,Xθ, γ) = {f : X → Xθ| L(f, ‖.‖, B(X), G) <
< ∞},
L(f, ‖.‖, B(X), G) = sup

x∈G
lim
t→0

sup
h∈[t−1(G−x)∩B(X)]

{|t|−1‖f(x+th)−f(x)‖}. (1.1)

�ªà¥áâ­®áâ¨ 0 ¢ íâ®¬ ¯à®áâà ­áâ¢¥ ®¯à¥¤¥«ïîâáï á«¥¤ãîé¨¬ ®¡à §®¬:

Ξ(p, C, Q) = {f | p(f(x̃)) + L(f, p, C, Q) < 1},
£¤¥ p ∈ ℘(Xθ), C ∈ γ, ¨ Q ∈ c(U)

‖f‖1 = ‖f‖+ L(f, ‖.‖, B(X), G),
L∞(I, Xθ) = {ϕ ∈ L1(I,Xθ)| esssup ‖ϕ(t)‖ < ∞},

Y | ­®à¬¨à®¢ ­­®¥ ¯à®áâà ­áâ¢®. �¯à¥¤¥«¥­ë ®â®¡à ¦¥­¨ï r : U → Y ¨
f : U → Y :

1. �â®¡à ¦¥­¨¥ r ­ §®¢¥¬ ¡¥áª®­¥ç­® (τ, ‖ ‖)-¬ «ë¬ ¯®àï¤ª  n ¢
â®çª¥ x ∈ U , ¥á«¨ ∀ε > 0 ∃ϑ(x) ∈ τ : (x + h ∈ ϑ(x)) ⇒ ‖r(x + h)‖ 6
6 ε‖h‖n

2. �â®¡à ¦¥­¨¥ r ­ §®¢¥¬ ¡¥áª®­¥ç­® (τ, ‖ ‖)-¯®«ã¬ «ë¬ á­¨§ã ¯®-
àï¤ª  n ¢ â®çª¥ x ∈ U , ¥á«¨ Y = R ¨ ∀ε > 0 ∃ϑ(x) ∈ τ : (x + h ∈ ϑ(x)) ⇒
⇒ r(x + h) > −ε‖h‖n.

3. �â®¡à ¦¥­¨¥ f ­ §®¢¥¬ (τ, ‖ ‖)-¯®«ãâ¥©«®à®¢áª¨¬ ¯®àï¤ª  n ¢
â®çª¥ x ∈ U , ¥á«¨ Y = R ¨ áãé¥áâ¢ãîâ â ª¨¥ k-«¨­¥©­ë¥ á¨¬¬¥âà¨ç-
­ë¥ (­¥®¡ï§ â¥«ì­® ­¥¯à¥àë¢­ë¥) ®â®¡à ¦¥­¨ï fk ¨ (τ, ‖ ‖)-¯®«ã¬ «ë¬
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á­¨§ã ¯®àï¤ª  n ¢ â®çª¥ x ®â®¡à ¦¥­¨¥ r:
fk : Xk → Y, k = 1, · · · , n,

f(x + h)− f(x) =
n∑

k=1

(k!)−1fk(x)(h, · · · , h︸ ︷︷ ︸
k

) + r(x + h). (2)

4. �â®¡à ¦¥­¨¥ f ­ §®¢¥¬ (τ, ‖ ‖)-â¥©«®à®¢áª¨¬ ¯®àï¤ª  n ¢ â®çª¥
x ∈ U , ¥á«¨ áãé¥áâ¢ãîâ â ª¨¥ k-«¨­¥©­ë¥ á¨¬¬¥âà¨ç­ë¥ (­¥®¡ï§ â¥«ì­®
­¥¯à¥àë¢­ë¥) ®â®¡à ¦¥­¨ï fk ¨ (τ, ‖ ‖)-¬ «®¥ ¯®àï¤ª  n ¢ x ®â®¡à ¦¥­¨¥
r, ¤«ï ª®â®àëå ¢ë¯®«­ï¥âáï (2).

5. �â®¡à ¦¥­¨¥ r : U → X ­ §®¢¥¬ γ- ¬ «ë¬ ¢ x0 ∈ U, ¥á«¨ ∀p ∈
∈ ℘(X) ∀C ∈ γ ∃δ > 0 ∀h ∈ C ∀|t| < δ, x0 + th ∈ U : p(r(x0 + th)) 6 |t|.

6. �â®¡à ¦¥­¨¥ f : U → X ­ §®¢¥¬ γ-íª¢¨¢ «¥­â­ë¬ ®¯¥à â®àã A ∈
∈ l(Y, X) ¢ x0 ∈ U , ¥á«¨ r(h) = f(x0 + h) − f(x0) − Ah ï¢«ï¥âáï γ-
¬ «®© ¢ 0. �á«¨ ª â®¬ã A ®¤­®§­ ç­ ï äã­ªæ¨ï, â® £®¢®à¨¬, çâ® f γ-
¤¨ää¥à¥­æ¨àã¥¬® ¨ ¥£® γ-¯à®¨§¢®¤­ ï ¥áâì A ¢ x0.

7. f á¥ª¢¥­æ¨ «ì­® (γ, τ)-«¨¯è¨æ¥¢  ¢ x0 ∈ U , ¥á«¨ ∀C ⊂ γ ∀{hn} ⊂
⊂ C ∀{tn} ∈ c0(R), tn 6= 0, x0 + tnhn ∈ U : {t−1

n [f(x0 + tnhn)− f(x0)]} ∈ τ.
� áá¬ âà¨¢ ¥âáï á¨áâ¥¬  I:

ẋ(t) =
r∑

i=1

ui(t)Ai(t, x(t)) + B(t, u(t))x(t), (3)

x(t) ∈ G = {x ∈ X : [χi(t), x(t)] 6 0, i = 1, s} (4)
x(t) ∈ G0 = {x ∈ X : [Ki(t, u(t)), x(t)] + K̄i(t, x(t))u(t) 6 0, i = 1, s0} (5)

x0 = x(t0) = b0(t0), x1 = x(t1), Q(x0, x1, t0, t1) = 0, (6)
£¤¥ t0, t1 | ­¥ ä¨ªá¨à®¢ ­ë.

J =

t1∫

t0

A0(t, x(t))dt + Q0(x0, x1, t0, t1) =⇒ min (7)

a) Ai(t, .) | «¨­¥©­ë© á¥ª¢¥­æ¨ «ì­® ®â­®á¨â¥«ì­® ­¥¯à¥àë¢­ë© (θ, ‖ ‖)
| â¥©«®à®¢áª¨© ®¯¥à â®à ¢á¥å ¯®àï¤ª®¢ ¤® nA ¢ª«îç¨â¥«ì­® ¢ X ¯à¨
ä¨ªá¨à®¢ ­­®¬ t, Ai(., x(t)) ∈ WnA

1 (I, lγ(Xθ, Xθ)) | ¨§¬¥à¨¬®¥ ®â®¡à -
¦¥­¨¥ ¯à¨ ä¨ªá¨à®¢ ­­®¬ x(t). B(t, u(t)) ∈ lγ(Xθ, Xθ) ¯à¨ ä¨ªá¨à®-
¢ ­­ëå t ¨ u(t), B(., .) ∈ WnA

1 (I, l(X, X)) | ¨§¬¥à¨¬®¥ ®â®¡à ¦¥­¨¥.
b) A0(t, x(t)) ∈ WnA

1 (I, lγ(Xθ, Xθ)) | § ¤ ­­ë© äã­ªæ¨®­ « ¯à¨ ä¨ªá¨-
à®¢ ­­®¬ §­ ç¥­¨¨ t ∈ I, ¨§¬¥à¨¬®¥ ®â®¡à ¦¥­¨¥ ¯à¨ ä¨ªá¨à®¢ ­­®¬
x.

c) χi(t) ∈ Wni
1 (I, l(Xθ,R)) | ¨§¬¥à¨¬®¥ ®â®¡à ¦¥­¨¥, ®¯à¥¤¥«ïîé¥¥ «¨-

­¥©­ë© ­¥¯à¥àë¢­ë© äã­ªæ¨®­ « ¯à¨ ä¨ªá¨à®¢ ­­®¬ t; £¤¥ nA =
= max

i
ni, ni ¬¨­¨¬ «ì­ë© ¯®ª § â¥«ì ¤«ï ª®â®à®£® dni

dtni [χi(t), x(t)]|()
á®¤¥à¦¨â ï¢­® ã¯à ¢«¥­¨¥ u(t). Q ¨ Q0 | b(X2

θ×R2)-¤¨ää¥à¥­æ¨àã¥¬ë
¢ â®çª¥ (x0, x1, t0, t1) ¨ ­¥¯à¥àë¢­ë ¢ ¥ñ ®ªà¥áâ­®áâ¨, £¤¥ (x0, x1, t0, t1)
| ®¯â¨¬ «ì­ë¥ ¯ à ¬¥âàë § ¤ ç¨.
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d) Ki(t, u(t)) ∈ W 1,1
1 (I ×U, l(Xθ,R)) | ¨§¬¥à¨¬®¥ ®â®¡à ¦¥­¨¥, ®¯à¥¤¥«ï-

îé¥¥ «¨­¥©­ë© á¥ª¢¥­æ¨ «ì­® ®â­®á¨â¥«ì­® ­¥¯à¥àë¢­ë© äã­ªæ¨®­ «
¯à¨ ä¨ªá¨à®¢ ­­ëå t ¨ u; K̄i(t, x(t)) ∈ W 1,0

1 (I ×G, l(U,R)) | ¯®«ãâ¥©-
«®à®¢áª®¥ ¯¥à¢®£® ¯®àï¤ª  ¯® x. �ãáâì
M̄(t, x(t), u(t)) = (M1(t, x(t), u(t)), . . . , Ms(t, x(t), u(t)),

K1(t, u∗(t))x(t) + K̄1(t, x(t))u∗(t), . . . ,

. . . Ks0(t, u
∗(t))x(t) + K̄s0(t, x(t))u∗(t))T .

�¥®à¥¬ : �¡®¡é¥­­ë© ¯à¨­æ¨¯ ¬ ªá¨¬ã¬  �®­âàï£¨­ 
�ãáâì {x(t), u∗(t), t0, t1} à¥£ã«ïà­®¥ ®¯â¨¬ «ì­®¥ à¥è¥­¨¥ á¨áâ¥¬ë

ãà ¢­¥­¨© (3){(7). �ãáâì ¢ë¯®«­ïîâáï ¢ëé¥ãª § ­­ë¥ ãá«®¢¨ï. �ãáâì
x(t) ∈ W 1

1 (I,Xθ) ¨ u∗(t) ∈ L1(I,Rr). �ãáâì ®â®¡à ¦¥­¨¥ Q | b(X2
θ ) ×

×b(R2)-¤¨ää¥à¥­æ¨àã¥¬® ¢ â®çª¥ (x0, x1, t0, t1). �ãáâì Q : ϑ(x0)×ϑ(x1)×
× ϑ(t0) × ϑ(t1) → RN ­¥¯à¥àë¢­® ¢ ϑ((x0, x1)), ¨ rang‖M̄u‖=̇s + s0. ∀u ∈
∈ U ∃Π(u) : µ̄(Π(u)) = t1 − t0, ­  ª®â®à®¬ ¢ë¯®«­ï¥âáï ¯à¨­æ¨¯ ¬ ª-
á¨¬ã¬ , ¨ ¢ë¯®«­ïîâáï ãá«®¢¨ï âà ­á¢¥àá «ì­®áâ¨, ¯®¤®¡­ë¥ ®¡ëç­ë¬
ãá«®¢¨ï¬. � ª¦¥ ¢ë¯®«­ï¥âáï ¨­â¥£à «ì­®¥ ãá«®¢¨¥ ¬ ªá¨¬ã¬  ¢áî¤ã
­  ¤ ­­®¬ ¬­®¦¥áâ¢¥.

�¯¨á®ª «¨â¥à âãàë
1. �.�. �®­âàï£¨­. � â¥¬ â¨ç¥áª ï â¥®à¨ï ®¯â¨¬ «ì­ëå ¯à®æ¥áá®¢. �®áª¢ ,

� ãª , 1976.
2. �.�. �ãå¨­¨­. �§¡à ­­ë¥ £« ¢ë ­¥«¨­¥©­®£®  ­ «¨§ . �®áª¢ , ����, 1992.
3. �.�. �®«¬®£®à®¢, �.�. �®¬¨­. �«¥¬¥­âë â¥®à¨¨ äã­ªæ¨© ¨ äã­ªæ¨®­ «ì­®£®

 ­ «¨§ . �®áª¢ , � ãª , 1972.
4. �.�. �«¥ªá¥¥¢, �.�. �¨å®¬¨à®¢, �.�. �®¬¨­. �¯â¨¬ «ì­®¥ ã¯à ¢«¥­¨¥.

�®áª¢ , � ãª , 1979.
5. � á¨«ì¥¢ �.�. �¥â®¤ë à¥è¥­¨© íªáâà¥¬ «ì­ëå § ¤ ç. �®áª¢ , � ãª , 1981.

������������� �������� ������
� ���������� ������ � ���������

� ������������� ��������∗

�ãå à«ï¬®¢ �.�.
�®áá¨©áª¨© ã­¨¢¥àá¨â¥â ¤àã¦¡ë ­ à®¤®¢

�®áª¢ , �®áá¨ï
e-mail: rmuharliamov@sci.pfu.edu.ru

∗� ¡®â  ¢ë¯®«­¥­  ¯à¨ ä¨­ ­á®¢®© ¯®¤¤¥à¦ª¥ �®áá¨©áª®£® ä®­¤  äã­¤ ¬¥­â «ì-
­ëå ¨áá«¥¤®¢ ­¨©, ª®¤ 06-01-00664 ¨ �¨­®¡à­ ãª¨ ��.

293



� ¤®ª« ¤¥ ¨§« £ îâáï à¥§ã«ìâ âë ¨áá«¥¤®¢ ­¨© ¯® ¯®áâà®¥­¨î ãà ¢-
­¥­¨© ¤¨­ ¬¨ª¨ ¬ â¥à¨ «ì­®© â®çª¨, â¢¥à¤®£® â¥«  ¨ ¬¥å ­¨ç¥áª®© á¨á-
â¥¬ë á ¯¥à¥¬¥­­®© ¬ áá®© ¨ ¯® à¥è¥­¨î ®¡à â­ëå § ¤ ç ¤¨­ ¬¨ª¨ â¢¥à-
¤®£® â¥« , ®á­®¢ ­­ëå ­  äã­¤ ¬¥­â «ì­ëå à ¡®â å �.�. �¬¨­®¢  [1] ¨
�.�. �®¢®á¥«®¢  [2]. �á«¥¤áâ¢¨¥ ¨§¢¥áâ­ëå ¤¨­ ¬¨ç¥áª¨å  ­ «®£¨© ¬¥-
â®¤ë ¬®¤¥«¨à®¢ ­¨ï ¤¨­ ¬¨ª¨ ¬¥å ­¨ç¥áª¨å á¨áâ¥¬ ¨á¯®«ì§ãîâáï ¤«ï
¨áá«¥¤®¢ ­¨ï á¨áâ¥¬ à §«¨ç­®© ä¨§¨ç¥áª®© ¯à¨à®¤ë ¨ ¯à®æ¥áá®¢ ¢ á®-
æ¨ «ì­®© áä¥à¥. �ãé¥áâ¢¥­­®© á®áâ ¢«ïîé¥© ¯à®¡«¥¬ë ¬®¤¥«¨à®¢ ­¨ï
¤¨­ ¬¨ª¨ ï¢«ï¥âáï ®£à ­¨ç¥­¨¥ ®âª«®­¥­¨© ®â ãà ¢­¥­¨© á¢ï§¥©, ¢®§­¨-
ª îé¨å ¢á«¥¤áâ¢¨¥ ¯®£à¥è­®áâ¥© ¢ § ¤ ­¨¨ ­ ç «ì­ëå ãá«®¢¨© ¨ ¯®£à¥è-
­®áâ¥© ç¨á«¥­­®£® ¨­â¥£à¨à®¢ ­¨ï ¤¨ää¥à¥­æ¨ «ì­ëå ãà ¢­¥­¨© ¤¨­ -
¬¨ª¨. �­ «¨§ íâ®© ¯à®¡«¥¬ë ¯®ª §ë¢ ¥â, çâ® ®­  ï¢«ï¥âáï ª®¬¯«¥ªá­®©
¨ ®å¢ âë¢ ¥â ¢®¯à®áë ¯®áâà®¥­¨ï á¨áâ¥¬ë ¤¨ää¥à¥­æ¨ «ì­ëå ãà ¢­¥-
­¨©, ¤®¯ãáª îé¨å § ¤ ­­ë¥ ¨­â¥£à «ë, ¨ ç¨á«¥­­®£® à¥è¥­¨ï á¨áâ¥¬ë
¤¨ää¥à¥­æ¨ «ì­®- «£¥¡à ¨ç¥áª¨å ãà ¢­¥­¨©. � á®¢à¥¬¥­­®© ¯à¨ª« ¤­®©
¬ â¥¬ â¨ª¥ ¨ ¬¥å ­¨ª¥ à §à ¡®â ­ë ®á­®¢­ë¥ ¯®¤å®¤ë ª à¥è¥­¨î § ¤ ç¨
áâ ¡¨«¨§ æ¨¨ á¢ï§¥©. �­® ¢®§¬®¦­® ã¦¥ ­  íâ ¯¥ á®áâ ¢«¥­¨ï ãà ¢­¥-
­¨© ¤¨­ ¬¨ª¨ á¨áâ¥¬ë §  áç¥â ¤®¯®«­¨â¥«ì­ëå á¨«, ¢ª«îç¥­­ëå ¢ ¯à ¢ë¥
ç áâ¨ á¨áâ¥¬ ¤¨ää¥à¥­æ¨ «ì­ëå ãà ¢­¥­¨©. �¥è¥­¨¥ § ¤ ç¨ áâ ¡¨«¨§ -
æ¨¨ á¢ï§¥© ï¢«ï¥âáï  ªâã «ì­ë¬ ¨ ¤«ï ¬®¤¥«¨à®¢ ­¨ï ¤¨­ ¬¨ª¨ ã¯à ¢«ï-
¥¬ëå á¨áâ¥¬, ª ª ¯à ¢¨«®, á®¤¥à¦ é¨å í«¥¬¥­âë à §«¨ç­®© ä¨§¨ç¥áª®©
¯à¨à®¤ë. �­ «®£¨ï ¬¥¦¤ã ¤¨­ ¬¨ª®© â®çª¨ ¯¥à¥¬¥­­®© ¬ ááë ¨ ¯à®áâ¥©-
è¨¬ íª®­®¬¨ç¥áª¨¬ ®¡ê¥ªâ®¬, ãáâ ­®¢«¥­­ ï �.�. �¨à §¥â¤¨­®¢ë¬ [3],
®âªàë¢ ¥â ¨­â¥à¥á­ë¥ ¯¥àá¯¥ªâ¨¢ë à §¢¨â¨ï § ¤ ç¨ áâ ¡¨«¨§ æ¨¨ á¢ï§¥©
¤«ï ¬®¤¥«¨à®¢ ­¨ï ¯à®æ¥áá®¢ ¢ íª®­®¬¨ç¥áª¨å á¨áâ¥¬ å. �®á«¥¤­¨¥ ®¡-
áâ®ïâ¥«ìáâ¢  á¢¨¤¥â¥«ìáâ¢ãîâ ® è¨à®â¥ áä¥àë ¯à¨«®¦¥­¨© ª« áá¨ç¥áª®©
¬¥å ­¨ª¨ á¨áâ¥¬ á ¯¥à¥¬¥­­®© ¬ áá®©.

�â ¡¨«¨§ æ¨ï á¢ï§¥© ®ª §ë¢ ¥âáï ¢®§¬®¦­®©, ¥á«¨ ãà ¢­¥­¨ï á¢ï§¥©,
®£à ­¨ç¨¢ îé¨å ¨§¬¥­¥­¨ï ¯®«®¦¥­¨© ¨ áª®à®áâ¥© â®ç¥ª á¨áâ¥¬ë, ¯à¥¤-
áâ ¢¨âì ª ª ãà ¢­¥­¨ï ¯à®£à ¬¬­ëå á¢ï§¥©. �¢¥¤¥­¨¥ ãà ¢­¥­¨© ¯à®-
£à ¬¬­ëå á¢ï§¥© ¨ ãà ¢­¥­¨© ¢®§¬ãé¥­¨© á¢ï§¥© ¤ ¥â ¢®§¬®¦­®áâì ®æ¥-
­¨âì ®âª«®­¥­¨ï ®â ãà ¢­¥­¨© á¢ï§¥© ¨ ª®­âà®«¨à®¢ âì ¨§¬¥­¥­¨¥ íâ¨å
®âª«®­¥­¨© §  áç¥â ¤®¯®«­¨â¥«ì­ëå ã¯à ¢«ïîé¨å á¨«. �à ¢­¥­¨ï ¢®§¬ã-
é¥­¨© á¢ï§¥©, á®áâ ¢«¥­­ë¥ ¯®¤å®¤ïé¨¬ ®¡à §®¬, ®¡¥á¯¥ç¨¢ îâ ãáâ®©ç¨-
¢®áâì ¬­®£®®¡à §¨ï, ®¯à¥¤¥«ï¥¬®£® ãà ¢­¥­¨ï¬¨ á¢ï§¥©, ¨ áâ ¡¨«¨§ æ¨î
á¢ï§¥© ¯à¨ ç¨á«¥­­®¬ à¥è¥­¨¨ ãà ¢­¥­¨© ¤¨­ ¬¨ª¨. �®®â¢¥âáâ¢ãîé¨¥
ãà ¢­¥­¨ï ¤¨­ ¬¨ª¨ á®áâ ¢«ïîâáï á ¨á¯®«ì§®¢ ­¨¥¬ ¬¥â®¤®¢ ¨ ¯à¨­æ¨-
¯®¢ ª« áá¨ç¥áª®© ¬¥å ­¨ª¨. �ç¥â ¢®§¬®¦­ëå ®âª«®­¥­¨© ®â ãà ¢­¥­¨©
á¢ï§¥© ¨ ¢®§¬®¦­®áâì ¨å áâ ¡¨«¨§ æ¨¨ §  áç¥â ¤®¯®«­¨â¥«ì­ëå á¨« ¡ë«
¯à¥¤áª § ­ �.�. �¥â ¥¢ë¬.

�áá«¥¤®¢ ­¨ï �.�. �¬¨­®¢ , �.�. � «¨ã««¨­ , �.�. � à £®¤¨­ ,
�.�. �®á¬®¤¥¬ìï­áª®£®, �.�. �®¢®á¥«®¢ , �.�. � ¯  ¯®ª § «¨ íää¥ª-
â¨¢­®áâì ¨á¯®«ì§®¢ ­¨ï ¬¥â®¤®¢ ª« áá¨ç¥áª®© ¬¥å ­¨ª¨ ¤«ï à¥è¥­¨ï § -
¤ ç ¬®¤¥«¨à®¢ ­¨ï ¨ ã¯à ¢«¥­¨ï ¤¨­ ¬¨ª®© á¨áâ¥¬ á ¯¥à¥¬¥­­®© ¬ áá®©.
�ë«® ¤®ª § ­®, çâ® ¤«ï à¥è¥­¨ï § ¤ ç¨ áâ ¡¨«¨§ æ¨¨ á¢ï§¥© â ª¦¥ ¬®£ãâ
¡ëâì ãá¯¥è­® ¨á¯®«ì§®¢ ­ë ¬¥â®¤ë  ­ «¨â¨ç¥áª®© ¬¥å ­¨ª¨ ¢ á®ç¥â ­¨¨ á
ç¨á«¥­­ë¬¨ ¬¥â®¤ ¬¨ à¥è¥­¨ï á¨áâ¥¬ ¤¨ää¥à¥­æ¨ «ì­®- «£¥¡à ¨ç¥áª¨å
ãà ¢­¥­¨©. � ª ­  ®á­®¢¥ ¯à¨­æ¨¯  � « ¬¡¥à -� £à ­¦  ¬®£ãâ ¡ëâì ¯®-
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«ãç¥­ë ãà ¢­¥­¨ï ¤¨­ ¬¨ª¨ á¨áâ¥¬ë á ¯¥à¥¬¥­­®© ¬ áá®© ¢ ®¡®¡é¥­­ëå
ª®®à¤¨­ â å, á®¢¯ ¤ îé¨¥ á ãà ¢­¥­¨ï¬¨ � £à ­¦ , � ¬¨«ìâ®­ , � ¯-
«ë£¨­ , �®à®­æ  ¨ ¤àã£¨¬¨ ä®à¬ ¬¨ ãà ¢­¥­¨© ª« áá¨ç¥áª®© ¨ ­¥£®«®-
­®¬­®© ¬¥å ­¨ª¨. �®®â¢¥âáâ¢ãîé¨¬ ¢ë¡®à®¬ ¯à ¢ëå ç áâ¥© ãà ¢­¥­¨©
¢®§¬ãé¥­¨© á¢ï§¥© ¨ ¬®¤¨ä¨ª æ¨¥© ¬­®¦¨â¥«¥© � £à ­¦  ¬®¦­® ®¡¥á¯¥-
ç¨âì áâ ¡¨«¨§ æ¨î á¢ï§¥© ¨ ®£à ­¨ç¥­¨¥ ®âª«®­¥­¨© ®â ãà ¢­¥­¨© á¢ï§¥©
¢ § ¤ ­­ëå ¯à¥¤¥« å ¯à¨ ç¨á«¥­­®¬ à¥è¥­¨¨ ãà ¢­¥­¨© ¤¨­ ¬¨ª¨.

�­ «¨§ ¤¨­ ¬¨ª¨ ¯à®áâ¥©è¥£® íª®­®¬¨ç¥áª®£® ®¡ê¥ªâ  ¢ëï¢«ï¥â  ­ -
«®£¨î á ¤¨­ ¬¨ª®© â®çª¨ ¯¥à¥¬¥­­®© ¬ ááë ¨ ¯®§¢®«ï¥â ¨á¯®«ì§®¢ âì
¬¥â®¤ë ¤¨­ ¬¨ª¨ ¬¥å ­¨ç¥áª¨å á¨áâ¥¬ ¤«ï ¬®¤¥«¨à®¢ ­¨ï ¯à®æ¥áá®¢ ¢
íª®­®¬¨ç¥áª¨å á¨áâ¥¬ å. �«ï ãç¥â , ª®­âà®«ï,  ­ «¨§  ¨ ®¯â¨¬¨§ æ¨¨
ä¨­ ­á®¢®-å®§ï©áâ¢¥­­®© ¤¥ïâ¥«ì­®áâ¨ ¯à¥¤¯à¨ïâ¨ï ­¥®¡å®¤¨¬® ãç¨âë-
¢ âì ¯à®¨§¢®¤áâ¢¥­­ë¥ äã­ªæ¨¨, â ª¨¥, ª ª ¯à®¨§¢®¤áâ¢¥­­ë¥ ¬®é­®áâ¨ ¨
¨å à¥áãàáë. �¯à ¢«¥­¨¥ ¯à®áâ¥©è¨¬ íª®­®¬¨ç¥áª¨¬ ®¡ê¥ªâ®¬ ¯à¥¤¯®« -
£ ¥â ¤®áâ¨¦¥­¨¥ ¯®áâ ¢«¥­­®© æ¥«¨ á ãç¥â®¬ ¢®§¬®¦­®áâ¥© ®¡ê¥ªâ  ¨ ¢«¨-
ï­¨ï ¢­¥è­¥© áà¥¤ë. �«ï ¬®¤¥«¨à®¢ ­¨ï à¥è¥­¨ï § ¤ ç¨ ã¯à ¢«¥­¨ï ­¥-
®¡å®¤¨¬® ¯®áâà®¥­¨¥ ãà ¢­¥­¨© ¤¨­ ¬¨ª¨, ®âà ¦ îé¨å á¢®©áâ¢  ®¡ê¥ªâ ,
¢®§¬ãé¥­¨ï, ¢ë§¢ ­­ë¥ ¢«¨ï­¨¥¬ áà¥¤ë, ¨ ä®à¬ã«¨à®¢ª  æ¥«¨ ã¯à ¢«¥-
­¨ï. �®¯à®áë ¯à¥¤áâ ¢«¥­¨ï ¯à®æ¥áá®¢ ¢ íª®­®¬¨ª¥ ¤¨­ ¬¨ç¥áª¨¬¨ ¬®-
¤¥«ï¬¨ ¢¯¥à¢ë¥ ¡ë«¨ ¯®áâ ¢«¥­ë ¢ [3]. � ª ç¥áâ¢¥ í«¥¬¥­â  íª®­®¬¨ª¨
¯à¨­¨¬ ¥âáï ¯à®áâ®© íª®­®¬¨ç¥áª¨© ®¡ê¥ªâ, ª®â®à®¬ã áâ ¢¨âáï ¢ á®®â¢¥â-
áâ¢¨¥ ¬ â¥à¨ «ì­ ï â®çª . �à®áâ®© íª®­®¬¨ç¥áª¨© ®¡ê¥ªâ ¨¬¥¥â á¢®î
áâàãªâãàã, ®¯à¥¤¥«ï¥¬ãî ¥£® äã­ªæ¨®­ «ì­ë¬ ­ §­ ç¥­¨¥¬. �£à¥£¨à®-
¢ ­¨¥¬ ¯à®áâëå íª®­®¬¨ç¥áª¨å ®¡ê¥ªâ®¢ áâà®¨âáï  ­ «®£ â¢¥à¤®£® â¥« .
�¥â®¤ë ¬ â¥¬ â¨ç¥áª®£® ¬®¤¥«¨à®¢ ­¨ï á«®¦­ëå ¤¨­ ¬¨ç¥áª¨å ¯à®æ¥á-
á®¢ ¨ ¨­ä®à¬ æ¨®­­ëå â¥å­®«®£¨© á ãç¥â®¬ ¨å ®á®¡¥­­®áâ¥©, ®¡®¡é¥­¨¥
¨å ª ¥¤¨­®© ¯®§¨æ¨¨ á ¯à¨¢«¥ç¥­¨¥¬ ¬ â¥à¨ «®¢, ¨§¢¥áâ­ëå ¢ ®¡« áâ¨ íª®-
­®¬¨ç¥áª®£® ¬®¤¥«¨à®¢ ­¨ï, ¯®§¢®«ï¥â ¨á¯®«ì§®¢ âì ¬¥â®¤ë ª« áá¨ç¥áª®©
¬¥å ­¨ª¨ ¤«ï ¨áá«¥¤®¢ ­¨ï ¤¨­ ¬¨ª¨ ¨ ã¯à ¢«¥­¨ï ¯à®æ¥áá ¬¨ à §«¨ç­®©
¯à¨à®¤ë.
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�à«®¢ �.�.
�àªãâáª¨© £®áã¤ àáâ¢¥­­ë© ã­¨¢¥àá¨â¥â

664003, �®áá¨ï, �àªãâáª, ã«. � à«  � àªá  1
�¥«.: (3952)242214, � ªá: 243963.9, e-mail: isupress@isu.ru

� ¯à¨«®¦¥­¨ïå ¢®§­¨ª îâ ­ ç «ì­®-ªà ¥¢ë¥ § ¤ ç¨, ª®â®àë¥ ¬®¦­®
âà ªâ®¢ âì ª ª ¤¨ää¥à¥­æ¨ «ì­®-®¯¥à â®à­ë¥ ãà ¢­¥­¨ï ¢ ¡ ­ å®¢ëå
¯à®áâà ­áâ¢ å á ­¥®¡à â¨¬ë¬ ®¯¥à â®à®¬ ¯à¨ áâ àè¥© ¯à®¨§¢®¤­®©. � -
ª®¢®©, ­ ¯à¨¬¥à, ï¢«ï¥âáï ­ ç «ì­®-ªà ¥¢ ï § ¤ ç , ¬®¤¥«¨àãîé ï ¤¨­ -
¬¨ªã ¯«®áª¨å â¥à¬®í« áâ¨ç¥áª¨å ¯®¢¥àå­®áâ¥©:

(I − γ1∆)u′′′ttt = k∆(I − γ2∆)u′′tt − 2∆2u′t + k∆3u,

u|t=0 = u0 (x) , u
′
t

∣∣∣
t=0

= u1 (x) , u
′′
tt

∣∣∣
t=0

= u2 (x) ,

u|∂Ω = 0,

£¤¥ k, γ1, γ2 | ¯®áâ®ï­­ë¥, ¨¬¥îé¨¥ ®¯à¥¤¥«¥­­ë© ä¨§¨ç¥áª¨© á¬ëá«, Ω
| ®âªàëâ®¥ ®£à ­¨ç¥­­®¥ ¬­®¦¥áâ¢® ¨§ R2 á à¥£ã«ïà­®© £à ­¨æ¥©.

� ­­ ï § ¤ ç  ¬®¦¥â ¡ëâì á¢¥¤¥­  ª á¨­£ã«ïà­®¬ã ¤¨ää¥à¥­æ¨ «ì­®-
®¯¥à â®à­®¬ã ãà ¢­¥­¨î á«¥¤ãîé¥£® ¢¨¤ :

Bx(t) = A2ẍ(t) + A1ẋ(t) + A0x(t) + f(t), (1)
á ­ ç «ì­ë¬¨ ãá«®¢¨ï¬¨

x(0) = x0, ẋ(0) = x1, ẍ(0) = x2. (2)
�¤¥áì B, A2, A1, A0 | § ¬ª­ãâë¥ «¨­¥©­ë¥ ®¯¥à â®àë á ¯«®â-

­ë¬¨ ®¡« áâï¬¨ ®¯à¥¤¥«¥­¨ï, ¤¥©áâ¢ãîé¨¥ ¨§ E1 ¢ E2, E1, E2 | ¡ -
­ å®¢ë ¯à®áâà ­áâ¢ , ¯à¨ç¥¬ D(B) ⊂ D(A2) ∩ D(A1) ∩ D(A0),D(B) =
= D(A2) ∩D(A1) ∩D(A0) = E1, R(B) = R(B), x(t), f(t) | ­¥¨§¢¥áâ­ ï
¨ § ¤ ­­ ï äã­ªæ¨¨ ­¥®âà¨æ â¥«ì­®£® ¢¥é¥áâ¢¥­­®£®  à£ã¬¥­â  t á® §­ -
ç¥­¨ï¬¨ ¢ E1 ¨ E2 á®®â¢¥âáâ¢¥­­®, ®¯¥à â®à B äà¥¤£®«ì¬®¢ë¬.

�¥«ìî à ¡®âë ï¢«ï¥âáï ¨§ãç¥­¨¥ § ¤ ç¨ �®è¨ (1){(2) ­  à §à¥è¨¬®áâì
¢ ­¥ª®â®àëå ª« áá å äã­ªæ¨©. �®ª § ­®, çâ® § ¤ ç  �®è¨ (1){(2) ­¥
¢á¥£¤  ¨¬¥¥â ª« áá¨ç¥áª®¥ (ª« áá  C3 (t > 0)) à¥è¥­¨¥, ¥£® áãé¥áâ¢®¢ ­¨¥
®¡ãá«®¢«¥­® ¦¥áâª¨¬¨ ®£à ­¨ç¥­¨ï¬¨ ­  ­ ç «ì­ë¥ ãá«®¢¨ï ¨ á¢®¡®¤­ãî
äã­ªæ¨î. � íâ®¬ á«ãç ¥ ¯à¥¤áâ ¢«ï¥â ¨­â¥à¥á ¯®áâà®¥­¨¥ ®¡®¡é¥­­®£®
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à¥è¥­¨ï, ¢ ç áâ­®áâ¨, ¢ ª« áá¥ K ′
+(E1) ®¡®¡é¥­­ëå äã­ªæ¨© á ®£à ­¨-

ç¥­­ë¬ á«¥¢  ­®á¨â¥«¥¬. �à¨ íâ®¬ áãé¥áâ¢¥­­® ¨á¯®«ì§ã¥âáï ª®­áâàãª-
æ¨ï äã­¤ ¬¥­â «ì­®© ®¯¥à â®à-äã­ªæ¨¨ á¨­£ã«ïà­®£® ¤¨ää¥à¥­æ¨ «ì-
­®£® ®¯¥à â®à .

�ãáâì x(t) ∈ C3(t > 0) | ª« áá¨ç¥áª®¥ à¥è¥­¨¥ § ¤ ç¨ �®è¨(1){(2).
�¢¥¤¥¬ ®¡®§­ ç¥­¨ï x̃(t) = x(t)θ(t), f̃(t) = f(t)θ(t), §¤¥áì θ(t) | äã­ªæ¨ï
�¥¢¨á ©¤ , â®£¤  § ¤ ç  �®è¨ (1){(2) ¬®¦¥â ¡ëâì ¯¥à¥¯¨á ­  ¢ ¢¨¤¥:
L3(δ(t)) ∗ x̃(t) = (Bδ′′′(t)−A2δ

′′(t)−A1δ
′(t)−A0δ(t)) ∗ x̃(t) =

= f̃(t) + (Bx2 −A2x1 −A1x0)δ(t) + (Bx1 −A2x0)δ′(t) + Bx0δ
′′(t). (3)

�¯à¥¤¥«¥­¨¥. �¯¥à â®à-äã­ªæ¨ï ε(t) ∈ K ′(E2, E1), ã¤®¢«¥â¢®àïî-
é ï á®®â­®è¥­¨ï¬

L3(δ(t)) ∗ ε(t) ∗ u(t) = u(t), ∀u(t) ∈ K ′
+(E2)

ε(t) ∗ L3(δ(t)) ∗ v(t) = v(t), ∀v(t) ∈ K ′
+(E1)

­ §ë¢ ¥âáï äã­¤ ¬¥­â «ì­®© ®¯¥à â®à-äã­ªæ¨¥© á¨­£ã«ïà­®£® ¤¨ää¥-
à¥­æ¨ «ì­®£® ®¯¥à â®à  L3(δ(t)).

�®¦­® ¯®ª § âì, çâ® (3) ¨¬¥¥â á«¥¤ãîé¥¥ ¥¤¨­áâ¢¥­­®¥ à¥è¥­¨¥:
x̃(t) = ε(t) ∗ (f̃(t) + (Bx2 −A2x1 −A1x0)δ(t)+

+(Bx1 −A2x0)δ′(t) + Bx0δ
′′(t)). (4)

�¥®à¥¬  1. �ãáâì ¢ë¯®«­¥­ë á«¥¤ãîé¨¥ ãá«®¢¨ï:
1) dim N(B) = n;
2) ®¯¥à â®à B ¨¬¥¥â ¯®«­ë© ¡¨ª ­®­¨ç¥áª¨© A2, A1, A0-¦®à¤ ­®¢ ­ -

¡®à;
3) ®¯¥à â®à­®¥ ãà ¢­¥­¨¥ Λ3−A2ΓΛ2−A1ΓΛ−A0Γ = 0 ¨¬¥¥â âà¨ à §-

«¨ç­ëå ª®¬¬ãâ¨àãîé¨å ¬¥¦¤ã á®¡®© à¥è¥­¨ï Λ1, Λ2, Λ3 ∈ L(E2), ¯à¨ç¥¬
®¯¥à â®àë ¢¨¤  (Λj −Λk), j, k = 1, 3, j 6= k ®¡à â¨¬ë, §¤¥áì Γ | ®¯¥à â®à
�¬¨¤â , â®£¤  á¨­£ã«ïà­ë© ¤¨ää¥à¥­æ¨ «ì­ë© ®¯¥à â®à L3(δ(t)) ¨¬¥¥â
äã­¤ ¬¥­â «ì­ãî ®¯¥à â®à-äã­ªæ¨î ­  ª« áá¥ K ′

+(E2) ¢¨¤ 

ε(t) = ΓF (t)θ(t)∗(Iδ(t)+R(t)θ(t))∗((I−Q)δ(t)−
n∑

i=1

pi∑

j=1

〈
·, ψ(j)

i

〉
ziδ

(pi+1−j)(t)),

£¤¥ F (t) = V −1[(Λ3 − Λ2)eΛ1t − (Λ3 − Λ1)eΛ2t + (Λ2 − Λ1)eΛ3t], V = (Λ3 −
− Λ1)(Λ3 − Λ2)(Λ2 − Λ1),

R(t) | à¥§®«ì¢¥­â  ï¤à 
(
−

n∑
i=1

QiF
(pi+3)(t)θ(t)

)
,

Q =
n∑

i=1

Qi =
n∑

i=1

〈·, ψi〉zi, {ψj | j = 1, n} | ¡ §¨á ¢ N(B∗),

〈zi, ψj〉 = δij , i, j = 1, n, {ψ(j)
i | i = 1, n, j = 1, pi}| A∗2, A∗1, A∗0-¦®à¤ ­®¢

­ ¡®à ®¯¥à â®à  B∗.
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� áá¬®âà¨¬ ¢ à¨ æ¨®­­ãî § ¤ çã ¤«ï äã­ªæ¨®­ «  á ®âª«®­ïîé¨¬áï

 à£ã¬¥­â®¬
S =

β∫

α

F (t, u(t), u(t− τ), u′(t), u′(t− τ))dt. (1)

�®«®¦¨¢ ¢ (1) u(t − τ) = v(t), Fu′ = p, Fv′ = q ¨ ¢¢¥¤ï äã­ªæ¨î � -
¬¨«ìâ®­  H(t, u, v, p, q) = −F +u′(t)p(t)+v′(t)q(t), £¤¥ u′ ¨ v′ áãâì äã­ªæ¨¨
®â t, u, v, p, q, ¬®¦­® ¯®«ãç¨âì ª ­®­¨ç¥áª¨¥ ãà ¢­¥­¨ï [1]

du

dt
=

∂H

∂p
,

dv

dt
=

∂H

∂q
,

dp

dt
= −∂H

∂u
+ λ(t + τ),

dq

dt
= −∂H

∂v
− λ(t), u(t− τ) = v(t).

(2)

� áá¬®âà¨¬ â¥¯¥àì äã­ªæ¨®­ « S (1) ­  íªáâà¥¬ «ïå, ã¤®¢«¥â¢®àïî-
é¨å «¨èì ®¤­®¬ã ãá«®¢¨î: u(t) = ϕ(t) ¯à¨ t ∈ [α − τ, α]. �®£¤  S áâ ­®-
¢¨âáï äã­ªæ¨¥©, § ¢¨áïé¥© ®â t, u ¨ v

S(t, u, v) =

t∫

α

F (s, u(s), v(s), u′(s), v′(s))ds.

�áâ ­ ¢«¨¢ ¥âáï, çâ® äã­ªæ¨ï S ã¤®¢«¥â¢®àï¥â ãà ¢­¥­¨î ¢ ç áâ­ëå
¯à®¨§¢®¤­ëå |  ­ «®£ã ãà ¢­¥­¨ï � ¬¨«ìâ®­ {�ª®¡¨:

∂S

∂t
+ H

(
t, u, v,

∂S

∂u
,
∂S

∂v

)
= 0. (3)

�®ª §ë¢ ¥âáï, çâ® ¥á«¨ ¨§¢¥áâ­® ®¤­®¯ à ¬¥âà¨ç¥áª®¥ á¥¬¥©áâ¢® à¥-
è¥­¨© S(t, u, v, a) ãà ¢­¥­¨ï (3), â® ∂S

∂a
= b | ¯¥à¢ë© ¨­â¥£à « á¨áâ¥¬ë

ª ­®­¨ç¥áª¨å ãà ¢­¥­¨© (2).
�­ «®£¨ç­® ¯®¤®¡­ë¥ § ¤ ç¨ à¥è îâáï á ¯¥à¥¬¥­­ë¬ ®âª«®­¥­¨¥¬,  

â ª¦¥ á ­¥áª®«ìª¨¬¨ ®âª«®­¥­¨ï¬¨  à£ã¬¥­â .
�¯¨á®ª «¨â¥à âãàë

1. �®¯®¢ �.�. XLI �á¥à®áá¨©áª ï ª®­ä¥à¥­æ¨ï ¯® ¯à®¡«¥¬ ¬ ¬ â¥¬ â¨ª¨, ¨­-
ä®à¬ â¨ª¨, ä¨§¨ª¨ ¨ å¨¬¨¨. �¥ªæ¨ï ¬ â¥¬ â¨ª¨ ¨ ¨­ä®à¬ â¨ª¨. 2005. �.5{6.
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e-mail: Edem luda@mail.ru
�«ï ®¡ëª­®¢¥­­ëå äã­ªæ¨®­ «ì­®-¤¨ää¥à¥­æ¨ «ì­ëå ãà ¢­¥­¨©,

®¯¥à â®àë ª®â®àëå ­¥ ï¢«ïîâáï ¯®â¥­æ¨ «ì­ë¬¨ ®â­®á¨â¥«ì­® ª« áá¨ç¥á-
ª®© ¡¨«¨­¥©­®© ä®à¬ë, áâà®ïâáï ¢ à¨ æ¨®­­ë¥ ä®à¬ã«¨à®¢ª¨, ¤«ï ç¥£®
¯à¨¬¥­ïîâáï ¬¥â®¤ ¤®¯®«­¨â¥«ì­ëå ¯¥à¥¬¥­­ëå, ¡¨«¨­¥©­ ï ä®à¬  á®
á¢¥àâª®©, ¯à¥®¡à §®¢ ­¨ï § ¢¨á¨¬ëå ¨ ­¥§ ¢¨á¨¬ëå ¯¥à¥¬¥­­ëå, ¢ à¨ -
æ¨®­­ë¥ ¬­®¦¨â¥«¨.

1. �¥â®¤ ¤®¯®«­¨â¥«ì­ëå ¯¥à¥¬¥­­ëå.
� áá¬ âà¨¢ ¥âáï «¨­¥©­®¥ äã­ªæ¨®­ «ì­®-¤¨ää¥à¥­æ¨ «ì­®¥ ãà ¢­¥-

­¨¥
N(u) ≡ a1(t)u(t) + a2(t)u(ω(t)) + b1(t)u′(t)+

+b2(t)u′(ω(t)) + c1(t)u′′(t) + c2(t)u′′(ω(t)) = p(t), (1)

£¤¥ t ∈ [t1, t2], aj(t) ∈ C, bj(t) ∈ C1, cj(t) ∈ C2, j = 1, 2; ω(t) 6 t, 0 <
< α 6 ω′(t) 6 1,

u(t) = ψj(t) ¯à¨ t ∈ Ej , E1 = [ω(t1), t1], E2 = [ω(t2), t2]. (2)
�®¤ à¥è¥­¨¥¬ äã­ªæ¨®­ «ì­®-¤¨ää¥à¥­æ¨ «ì­®£® ãà ¢­¥­¨ï ¡ã¤¥¬

¯®­¨¬ âì  ¡á®«îâ­® ­¥¯à¥àë¢­ãî ­  [ω(t1), t2] äã­ªæ¨î u(t), ¯à®¨§¢®¤-
­ ï ª®â®à®© u′(t) ∈ L∞, ã¤®¢«¥â¢®àïîéãî ãà ¢­¥­¨î (1) ¨ ­ ç «ì­ë¬
ãá«®¢¨ï¬ (2) ¯®çâ¨ ¢áî¤ã [1].

�âà®¨âáï ãà ¢­¥­¨¥, á®¯àï¦ñ­­®¥ ãà ¢­¥­¨î (1)
N∗(v) ≡ a1(t)v(t) + a2(γ(t))γ′(t)v(γ(t))−

− d

dt
(b1(t)v(t) + b2(γ(t))γ′(t)v(γ(t)))+

+
d2

dt2
(c1(t)v(t) + c2(γ(t))γ′(t)v(γ(t))) = q(t), (3)

£¤¥ v(t) | ¤®¯®«­¨â¥«ì­ ï ­¥¨§¢¥áâ­ ï äã­ªæ¨ï, γ(t) | äã­ªæ¨ï, ®¡à â-
­ ï ª ω(t), q(t) | § ¤ ­­ ï äã­ªæ¨ï.

� áá¬®âà¨¬ äã­ªæ¨®­ «

f(u, v) =

t2∫

t1

N(u)vdt. (4)

�®¦­® ¯à®¢¥à¨âì, çâ® á¨áâ¥¬  ãà ¢­¥­¨© (1), (3) ï¢«ï¥âáï á¨áâ¥¬®©
ãà ¢­¥­¨© �©«¥à {� £à ­¦  [1] ¤«ï äã­ªæ¨®­ «  (4).
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2. �¨«¨­¥©­ ï ä®à¬  á® á¢¥àâª®©.
� áá¬ âà¨¢ ¥âáï ãà ¢­¥­¨¥

N(u) ≡ F (t, u(t− τk), u′(t− τk), u′′(t− τk)) = 0, (5)
£¤¥ τ0 = 0, τk > 0, k = 1,m; t ∈ [−τ, T ], £¤¥ τ = max

k
τk, T > 0, F ∈ C3

¢ ­¥ª®â®à®© ®¡« áâ¨ G ∈ R3m+4,u(t) = ψ(t) ¯à¨ t ∈ [−τ, 0].
� ¤ ¥âáï ¡¨«¨­¥©­ ï ä®à¬  á® á¢¥àâª®©

〈v, g〉 =

T∫

0

v(t)g(T − t)dt. (6)

�¥®à¥¬ . �«ï â®£®, çâ®¡ë ®¯¥à â®à N ãà ¢­¥­¨ï (5) ¡ë« ¯®â¥­æ¨-
 «ì­ë¬ ®â­®á¨â¥«ì­® ¡¨«¨­¥©­®© ä®à¬ë (6), ­¥®¡å®¤¨¬® ¨ ¤®áâ â®ç­®,
çâ®¡ë ¢ë¯®«­ï«¨áì à ¢¥­áâ¢ (

∂F

∂u(s− τk)
− d

ds

∂F

∂u′(s− τk)
+

d2

ds2

∂F

∂u′′(s− τk)

)

s=T−t+τk

=

=
(

∂F

∂u(s− τk

)

s=t

, (7)

(
∂F

∂u′(s− τk)
− 2

d

dt

∂F

∂u′′(s− τk)

)

s=T−t+τk

=
(

∂F

∂u′(s− τk)

)

s=t

, (8)
(

∂F

∂u′′(s− τk)

)

s=T−t+τk

=
(

∂F

∂u′′(s− τk)

)

s=t

. (9)

�«ï ¤®ª § â¥«ìáâ¢  ¨á¯®«ì§ã¥âáï â¥®à¥¬  �®«ìâ¥àà {�¥à­¥à {� ©­-
¡¥à£  (á¬. [2], á. 15).

�à¨ ¢ë¯®«­¥­¨¨ ãá«®¢¨© (7) { (9) ¯®â¥­æ¨ « ®¯¥à â®à  N ¬®¦¥â ¡ëâì
­ ©¤¥­ ¯® ä®à¬ã«¥ (á¬. [2], á. 15)

f(u) =

1∫

0

< N(u0 + s(u− u0)), u− u0 > ds.

� ¬¥â¨¬, çâ® ¢ ¬®­®£à ä¨¨ [3] ¡¨«¨­¥©­ ï ä®à¬  á® á¢¥àâª®© ¯à¨¬¥-
­ï¥âáï ¤«ï á¨¬¬¥âà¨§ æ¨¨ ¤¨ää¥à¥­æ¨ «ì­ëå ãà ¢­¥­¨© ¢ ç áâ­ëå ¯à®-
¨§¢®¤­ëå.

3. �à¥®¡à §®¢ ­¨¥ § ¢¨á¨¬®© ¯¥à¥¬¥­­®©.
� áá¬®âà¨¬ ãà ¢­¥­¨¥ á ­¥¯®â¥­æ¨ «ì­ë¬ ®¯¥à â®à®¬
u(t) + 2u(t− τ) + u′(t)− 2u′(t− τ) + u′′(t) + 2u′′(t− τ) = p(t). (10)

�¤¥« ¥¬ § ¬¥­ã ¨áª®¬®© äã­ªæ¨¨ u(t) = v(t)+2v(t+τ). �à ¢­¥­¨¥ (10)
¯à¥®¡à §ã¥âáï ª ¢¨¤ã
5v(t) + 2v(t− τ) + 2v(t + τ)− 3v′(t)− 2v′(t− τ)+

+2v′(t + τ) + 5v′′(t) + 2v′′(t− τ) + 2v′′(t + τ)=p(t),
ª®â®à®¥ ï¢«ï¥âáï ä®à¬ «ì­® ¯®â¥­æ¨ «ì­ë¬ ®â­®á¨â¥«ì­® ª« áá¨ç¥áª®©
¡¨«¨­¥©­®© ä®à¬ë [4].
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�â¬¥â¨¬, çâ® ¤«ï á¨¬¬¥âà¨§ æ¨¨ ­¥¯®â¥­æ¨ «ì­ëå äã­ªæ¨®­ «ì­®-
¤¨ää¥à¥­æ¨ «ì­ëå ãà ¢­¥­¨© ¢®§¬®¦­® ¯à¨¬¥­¥­¨¥ ¯à¥®¡à §®¢ ­¨ï § -
¢¨á¨¬®© ¯¥à¥¬¥­­®©,   â ª¦¥ ¢ à¨ æ¨®­­ëå ¬­®¦¨â¥«¥©.
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4. �®¯®¢ �.�. �á«®¢¨ï ¯®â¥­æ¨ «ì­®áâ¨ ¤¨ää¥à¥­æ¨ «ì­®-à §­®áâ­ëå ãà ¢­¥-
­¨© // �¨ää. ãà ¢­¥­¨ï, 1998. �.34. ü3. �. 422{424.

�������������
���������������-���������� ���������

� �����������

�®¯®¢ �.�.
�®áá¨©áª¨© ã­¨¢¥àá¨â¥â ¤àã¦¡ë ­ à®¤®¢

�®áª¢ , �®áá¨ï
e-mail: volodimir.a@gmail.co

�««¨¯â¨ç¥áª¨¥ ¤¨ää¥à¥­æ¨ «ì­ë¥ ãà ¢­¥­¨ï á ¢ëà®¦¤¥­¨¥¬ à áá¬ â-
à¨¢ «¨áì ¬­®£¨¬¨  ¢â®à ¬¨ (á¬., ­ ¯à¨¬¥à, à ¡®âë �¥«¤ëè  �.�., �¨-
ª¥à  �.�., �«¥©­¨ª �.�., � ¤ª¥¢¨ç  �.�. ¨ ¨¬¥îéãîáï â ¬ ¡¨¡«¨®£à -
ä¨î).

� à ¡®â å �.�. �ªã¡ ç¥¢áª®£® [4], [6] à áá¬ âà¨¢ «¨áì ­¥á ¬®á®¯àï¦¥­-
­ë¥ í««¨¯â¨ç¥áª¨¥ ¤¨ää¥à¥­æ¨ «ì­®-à §­®áâ­ë¥ ®¯¥à â®àë LR¯®àï¤ª 
2m c ¢ëà®¦¤¥­¨¥¬ ¢¨¤ : LRu(x) = LRu(x), £¤¥ L | á¨«ì­® í««¨¯â¨ç¥á-
ª¨© ¤¨ää¥à¥­æ¨ «ì­ë© ®¯¥à â®à,   R | à §­®áâ­ë© ®¯¥à â®à, íà¬¨â®¢ 
ç áâì ª®â®à®£® ï¢«ï¥âáï ­¥®âà¨æ â¥«ì­ë¬ ¢ëà®¦¤¥­­ë¬ ®¯¥à â®à®¬. �
á¢®¨å à ¡®â å �.�. �ªã¡ ç¥¢áª¨© ¯®«ãç¨« í­¥à£¥â¨ç¥áª¨¥ ­¥à ¢¥­áâ¢ ,
¯®áâà®¨« äà¨¤à¨åá®¢® à áè¨à¥­¨¥ à áá¬ âà¨¢ ¥¬®£® ®¯¥à â®à ,   â ª¦¥
¨§ãç¨« á¯¥ªâà «ì­ë¥ á¢®©áâ¢  ¨ £« ¤ª®áâì ®¡®¡éñ­­®£® à¥è¥­¨ï. �­ ¯®-
ª § «, çâ® à¥è¥­¨¥ ¬®¦¥â ­¥ ¯à¨­ ¤«¥¦ âì ¯à®áâà ­áâ¢ã �®¡®«¥¢  W 1

2 (Q)
¤ ¦¥ ¯à¨ ¯à ¢®© ç áâ¨ ¨§ Ċ∞(Q), ­® ¯à®¥ªæ¨ï à¥è¥­¨ï ­  ®¡à § à §­®áâ-
­®£® ®¯¥à â®à  ®¡« ¤ ¥â ®¯à¥¤¥«ñ­­®© £« ¤ª®áâìî, ­® ­¥ ¢® ¢á¥© ®¡« áâ¨,
  ¢ ¯®¤®¡« áâïå à §¡¨¥­¨ï ®¡« áâ¨.

�­â¥à¥á ª â ª¨¬ ®¯¥à â®à ¬ ¢ë§¢ ­ ¯®ï¢«¥­¨¥¬ àï¤  ¯à¨­æ¨¯¨ «ì­®
­®¢ëå á¢®©áâ¢ ¤ ¦¥ ¯® áà ¢­¥­¨î á á¨«ì­® í««¨¯â¨ç¥áª¨¬¨ ¤¨ää¥à¥­-
æ¨ «ì­®-à §­®áâ­ë¬¨ ®¯¥à â®à ¬¨ [5],   â ª¦¥ ¯à¨«®¦¥­¨ï¬¨ ¯®«ãç¥­-
­ëå à¥§ã«ìâ â®¢ ª ­¥ª®â®àë¬ ­¥«®ª «ì­ë¬ í««¨¯â¨ç¥áª¨¬ § ¤ ç ¬, ¢®§-
­¨ª îé¨¬ ¢ â¥®à¨¨ ¯« §¬ë [7].
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� ¤ ­­®© à ¡®â¥  áá¬ âà¨¢ îâáï ¤¨ää¥à¥­æ¨ «ì­®-à §­®áâ­ë¥ ®¯¥-
à â®àë á ¢ëà®¦¤¥­¨¥¬ ¢¨¤ : LRu(x) =

n∑
i,j=1

∂
∂xi

RijQ
∂u(x)
∂xj

, £¤¥ RijQ |

¢ëà®¦¤¥­­ë¥ à §­®áâ­ë¥ ®¯¥à â®àë. � à ¡®â¥ ¯®«ãç¥­ë í­¥à£¥â¨ç¥á-
ª¨¥ ­¥à ¢¥­áâ¢ , ¨§ ª®â®àëå á«¥¤ã¥â m-á¥ªâ®à¨ «ì­®áâì à áá¬ âà¨¢ ¥¬ëå
¤¨ää¥à¥­æ¨ «ì­®-à §­®áâ­ëå ®¯¥à â®à®¢. � ª¦¥ ¯®«ãç¥­­ë¥ à¥§ã«ìâ âë
¯®§¢®«ïîâ ¯®áâà®¨âì äà¨¤à¨åá®¢® à áè¨à¥­¨¥ ¤ ­­®£® ®¯¥à â®à .

�¯¨á®ª «¨â¥à âãàë
1. �¥«¤ëè �.�. � ­¥ª®â®àëå á«ãç ïå ¢ëà®¦¤¥­¨ï ãà ¢­¥­¨© í««¨¯â¨ç¥áª®£®
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�.:������. 1971.

4. Skubachevskii A. Elliptic functional di�erential equations and aplications //
ýBirkhauserþ. Basel-Boston-Berlin. 1997.
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I = [0, +∞), T ∈ R1, ¡ ­ å®¢ë ¯à®áâà ­áâ¢  E ¨ P . � ©â¨ ¯ àã:
¢¥ªâ®à-äã­ªæ¨î y(t) ¨ ¯ à ¬¥âà p ∈ P ¨§ ãá«®¢¨©

y(T ) = y1, 0 < T < +∞, y1 ∈ E; (1)
ẏ(t) = Ay(t) + G(t)p + g(t), t ∈ I, y(0) = y0, (2)

¥á«¨ ¢á¥ ¤àã£¨¥ ¢¥«¨ç¨­ë, ¢å®¤ïé¨¥ ¢ (1), (2), ¤ ­ë
(
ẏ(t) , ∂y

∂t

)
. �à¥¤-

¯®« £ ¥âáï, çâ® g(t) | § ¤ ­­ ï ¢¥ªâ®à-äã­ªæ¨ï ¨§ L1
loc(I, E), í«¥¬¥­âë

y0, y1 ¤ ­ë ¨§ E. � ¤ ­­ë© ®¯¥à â®à G(t) ¡¥à¥âáï ¨§ L1
loc

(
I, L(P, E)

)
;

®¯¥à â®à A(t) â ª¦¥ § ¤ ­ ¤«ï ∀t ∈ I.
� áá¬ âà¨¢ ¥âáï ¤¢  á«ãç ï ¤«ï ®¯¥à â®à  A(t):
 ) A(t) | ®£à ­¨ç¥­­ë© ¤«ï ∀t ∈ I ®¯¥à â®à ¢ E, ¯à¨ç¥¬ A ∈

∈ L1
loc(I, E). � íâ®¬ á«ãç ¥ à¥è¥­¨¥ ¯àï¬®© § ¤ ç¨ (2) ¯à¨ § ¤ ­­®¬

p ¥áâì  ¡á®«îâ­® ­¥¯à¥àë¢­ ï äã­ªæ¨ï ¢ E, à¥è¥­¨¥ ãà ¢­¥­¨ï (2) ¯®­¨-
¬ ¥âáï ¯®çâ¨ ¢áî¤ã ¨ ­ å®¤¨âáï ¬¥â®¤®¬ ¢ à¨ æ¨¨ ¯®áâ®ï­­®©.

¡) A(t) | ­¥®£à ­¨ç¥­­ë© ¤«ï ∀t ∈ I ®¯¥à â®à ¢ E á ®¡« áâìî ®¯à¥-
¤¥«¥­¨ï D(A(t)). � ¯à¨¬¥à, ¥á«¨ A(t) ≡ A | ¯®áâ®ï­­ë© ®¯¥à â®à, â®
áç¨â ¥¬, çâ® ®­ | £¥­¥à â®à C0-¯®«ã£àã¯¯ë ¢ E. �á«¨ A | ¯¥à¥¬¥­­ë©
®¯¥à â®à t ∈ I, ¯à¥¤¯®« £ ¥âáï áãé¥áâ¢®¢ ­¨¥ à §à¥è îé¥£® ®¯¥à â®à 
S(t, τ), ¯à¨ç¥¬ à¥è¥­¨¥ ¯àï¬®© § ¤ ç¨ (2) ¯à¨ § ¤ ­­®¬ p ¨ á®®â¢¥âáâ¢ã-
îé¨å ãá«®¢¨ïå ­  A(t), G(t) ¨ g(t) ¥áâì á« ¡®¥ à¥è¥­¨¥, y ∈ C ([0, T ], E)
¨ ­ å®¤¨âáï ¬¥â®¤®¬ ¢ à¨ æ¨¨ ¯®áâ®ï­­®©.

20. �®¯àï¦¥­­®© ª ®¡à â­®© § ¤ ç¥ ¨«¨ § ¤ ç¥ ¯à®£­®§-ã¯à ¢«¥­¨¥ (1),
(2) ï¢«ï¥âáï ­¥«®ª «ì­ ï ¯® ¢à¥¬¥­¨ ¯àï¬ ï § ¤ ç  ¨«¨ § ¤ ç  ¯à®£­®§-
­ ¡«î¤¥­¨¥. � ­ë: I = [0, +∞), T ∈ R1, ¡ ­ å®¢ë ¯à®áâà ­áâ¢  E∗ ¨ P ∗,
á®¯àï¦¥­­ë¥ ª E ¨ P . � ©â¨ ¢¥ªâ®à-äã­ªæ¨î z(t) ¨ í«¥¬¥­â e∗ ∈ E∗ ¨§
ãá«®¢¨©

T∫

0

G(t)z(t)dt = p∗, 0 < T < +∞, (1′)

ż(t) = −A∗(t)z(t), t ∈ [0, T ], z(T ) = e∗, (2′)
¥á«¨ ¢á¥ ¤àã£¨¥ ¢¥«¨ç¨­ë, ¢å®¤ïé¨¥ ¢ (1′), (2′), ¤ ­ë.

�«¥¬¥­â p § ¤ ­ ¨§ P ∗, § ¤ ­­ë¥ ®¯¥à â®àë G∗(t) ¨ A∗(t) ï¢«ïîâáï
á®¯àï¦¥­­ë¬¨ ª G(t) ¨ A(t) ¢ (2). �â¬¥â¨¬, çâ® z(t) ¥áâì á« ¡®¥ à¥è¥­¨¥
§ ¤ ç¨ (2′), z ∈ C ([0, T ], E∗) ¯à¨ § ¤ ­­®¬ e∗.

�¥®à¥¬  (�« ¡ë© ¯à¨­æ¨¯ ¤¢®©áâ¢¥­­®áâ¨). �®àà¥ªâ­®áâì á« -
¡®£® à¥è¥­¨ï ®¡à â­®© § ¤ ç¨ ¨«¨ § ¤ ç¨ ¯à®£­®§-ã¯à ¢«¥­¨¥ (1), (2) íª-
¢¨¢ «¥­â­  ª®àà¥ªâ­®áâ¨ á« ¡®£® à¥è¥­¨ï ¯àï¬®© ­¥«®ª «ì­®© ¯® ¢à¥-
¬¥­¨ § ¤ ç¨ ¨«¨ § ¤ ç¨ ¯à®£­®§-­ ¡«î¤¥­¨¥ (1′), (2′).

� á«ãç ¥, ª®£¤  A(t) | ®£à ­¨ç¥­­ë© ®¯¥à â®à, á« ¡ë¥ à¥è¥­¨ï (1), (2)
¨ (1′), (2′) ï¢«ïîâáï  ¡á®«îâ­® ­¥¯à¥àë¢­ë¬¨ à¥è¥­¨ï¬¨.

� ¤ ç  (1), (2) ¨ (1′), (2′) ­ å®¤ïâ ¯à¨¬¥­¥­¨¥ ¢ â¥®à¨¨ ®¯â¨¬ «ì­®£®
ã¯à ¢«¥­¨ï ¤«ï á®®â¢¥âáâ¢ãîé¨å § ¤ ç ã¯à ¢«¥­¨ï ¨ ­ ¡«î¤¥­¨ï ¢ ¡ ­ -
å®¢ëå ¯à®áâà ­áâ¢ å. �«ï ª®­ªà¥â­ëå § ¤ ç ãà ¢­¥­¨© ¬ â¥¬ â¨ç¥áª®©
ä¨§¨ª¨ áãé¥áâ¢¥­­® ¨á¯®«ì§ãîâáï à §«¨ç­ë¥ â¥®à¥¬ë ¢«®¦¥­¨ï, ¯à®¤®«-
¦¥­¨ï, â¥®à¥¬ë ® á«¥¤ å ¢ á®®â¢¥âáâ¢ãîé¨å äã­ªæ¨®­ «ì­ëå ¯à®áâà ­áâ-
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� áã«®¢ �.�.
�§¥à¡ ©¤¦ ­áª¨© �­áâ¨âãâ �ç¨â¥«¥©, �¥ª¨­áª¨© ä¨«¨ «

�¥ª¨, �§¥à¡ ©¤¦ ­
e-mail: rafig rasulov@yahoo.com

� à ¡®â¥ à áá¬ âà¨¢ ¥âáï è¨à®ª¨© ª« áá ­¥«¨­¥©­ëå ãà ¢­¥­¨© ¢ ­¥®-
£à ­¨ç¥­­ëå ®¡« áâïå. � á«ãç ¥ «¨­¥©­®áâ¨ ®¯¥à â®à®¢ ¢å®¤ïé¨å ¢ ãà ¢-
­¥­¨¥ â¥®à¨ï à §à¥è¨¬®áâ¨ á¬¥è ­­ëå § ¤ ç ¢ ®£à ­¨ç¥­­ëå æ¨«¨­¤à¨-
ç¥áª¨å ®¡« áâïå å®à®è® ¨§¢¥áâ­  [1]{[4]. �á«¨ ¯à ¢ ï ç áâì ãà ¢­¥­¨ï
¤®áâ â®ç­® ¡ëáâà® ã¡ë¢ ¥â ­  ¡¥áª®­¥ç­®áâ¨, â® ¨¬¥îâáï à¥§ã«ìâ âë ¨
¢ á«ãç ¥ ­¥®£à ­¨ç¥­­ëå ®¡« áâ¥©. �à®¬¥ â®£®, ¨¬¥îâáï à¥§ã«ìâ âë ¢
­¥®£à ­¨ç¥­­ëå ®¡« áâïå ­¥ â®«ìª® ­¥ ã¡ë¢ îé¨å ­  ¡¥áª®­¥ç­®áâ¨ ¤ ­-
­ëå, ­® ¨ ¯à¨ ¨å ®¯à¥¤¥«¥­­®¬ à®áâ¥. � à ¡®â å [5], [6] ­ ©¤¥­ë à áâãé¨¥
à¥è¥­¨ï ªà ¥¢ëå § ¤ ç ¤«ï í««¨¯â¨ç¥áª¨å, ¢ à ¡®â å [7]{[9] ¤«ï ¯ à ¡®«¨-
ç¥áª¨å ãà ¢­¥­¨©,   ¢ à ¡®â¥ [10] ¤«ï áâ æ¨®­ à­ëå á¨áâ¥¬ � ¢ì¥{�â®ªá 
¨ �â®ªá  ¯®«ãç¥­ë àï¤ à¥§ã«ìâ â®¢ ¢ íâ®¬ ­ ¯à ¢«¥­¨¨.

� ¤ ­­®© à ¡®â¥ áâà®ïâáï ª« ááë ¥¤¨­áâ¢¥­­®áâ¨ ¨ à §à¥è¨¬®áâ¨ á¬¥-
è ­­ëå § ¤ ç ¤«ï ­¥ª®â®àëå ª« áá®¢ ­¥ «¨­¥©­ëå í¢®«îæ¨®­­ëå ãà ¢­¥-
­¨© ¢ ­¥®£à ­¨ç¥­­ëå ®¡« áâïå.

�ãáâì Ω | ­¥®£à ­¨ç¥­­ ï ®¡« áâì ¨§ Rn, n > 2 á ­¥ª®¬¯ ªâ­® ªãá®ç­®
£« ¤ª®© £à ­¨æ¥© ∂Ω, QT = Ω× (0, T ) , T < ∞, ∂QT = ∂Ω× (0, T ).

� áá¬®âà¨¬ á«¥¤ãîé¨© ª« áá ­¥«¨­¥©­ëå í¢®«îæ¨®­­ëå ãà ¢­¥­¨©
∂2u

∂t2
−

n∑

i,j=1

∂

∂xi

(
aij (t, x, u, ux) uxj

)
+ a (t, x)u−

−
n∑

i,j=1

∂

∂xi

(
bij (t, x)

∂2u

∂t∂xi

)
+

∂

∂t
(b(t, x)u) = f(t, x) (1)

á á«¥¤ãîé¨¬¨ ­ ç «ì­ë¬¨ ¨ ªà ¥¢ë¬¨ ãá«®¢¨ï¬¨
u|t=0 = 0, ut|t=0 = 0 (2)

u|∂QT
= 0 (3)
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£¤¥ ®â­®á¨â¥«ì­® ª®íää¨æ¨¥­â®¢ ¯à¥¤¯®«®¦¨¬, çâ® aij(t, x, u, p), bij(t, x),
i, j = 1, 2 , n | ¨§¬¥à¨¬ë¥ ¢¥é¥áâ¢¥­­®§­ ç­ë¥ ®£à ­¨ç¥­­ë¥ äã­ªæ¨¨,
ã¤®¢«¥â¢®àïîé¨¥ ãá«®¢¨ï¬

ν0|ξ|2 6 aij (t, x, u, p) ξiξj 6 ν1 |ξ|2, ν0 > 0 (4)

µ0|ξ|2 6 bij (t, x) ξiξj 6 µ1 |ξ|2, µ0 > 0 (5)
aij(t, x, u, p) = aji(t, x, u, p) (6)
|a(t, x) | 6 µ1, |b (t, x) | 6 µ2 (7)

�¥®à¥¬  1. �à¥¤¯®«®¦¨¬, çâ® ®â­®á¨â¥«ì­® ª®íää¨æ¨¥­â®¢ ãà ¢-
­¥­¨ï ¢ë¯®«­ïîâáï ãá«®¢¨ï (4) { (7) ¨, ªà®¬¥ â®£®, aij(t, x) ¤¨ää¥à¥­-
æ¨àã¥¬ë ¯® t ¨

∣∣∣ ∂
∂t

aij(t, x)
∣∣∣ 6 µ3 < ∞, ∀(x, t) ∈ QT , ¨ f(x, t) ≡ 0 ¢

QT (r0, r
′
0). �®£¤  ¤«ï ®¡®¡é¥­­®£® à¥è¥­¨ï u(x, t) ∈ H2

2,loc(QT ) § ¤ ç¨ (1) {
(3) áãé¥áâ¢ã¥â § ¢¨áïé¥¥ «¨èì ®â ¨§¢¥áâ­ëå ¯ à ¬¥âà®¢ § ¤ ç¨ ¯®áâ®-
ï­­ë¥ 1 < µ0 < ∞, 1 < H0 < ∞ â ª¨¥, çâ® ¥á«¨ äã­ªæ¨¨ µ(r) > µ0 ¨
ψ(r) = 1 + ϕ(r) ã¤®¢«¥â¢®àïîâ ãá«®¢¨ï¬ (9){(12), â®

I(r2) > θ I(r1) exp


ν ln θ−1

r2∫

r1

ds

sϕ(s)


 ,

¤«ï «î¡®£® r0 < r1 < r2 < r′0. �¤¥áì gr(t) = exp(−2µ2(r)t), θ < 1 § ¢¨á¨â
«¨èì ®â ¨§¢¥áâ­ëå ¢¥«¨ç¨­ ¨

I(r) =
∫

ΩT (r)

[
|∇ut|2 + µ2(r)(u2

t + u2 +
∣∣∇2u

∣∣2)
]

gr(t)dxdt.

�¥®à¥¬  3. �ãáâì ¢ë¯®«­ïîâáï ãá«®¢¨ï â¥®à¥¬ë 1, â®£¤  ¤«ï ®¡®¡-
é¥­­®£® à¥è¥­¨ï u(x, t) ∈ V̊ 1,1,0

2,loc (QT ) ®¤­®à®¤­®© § ¤ ç¨ (1) { (3) ¢¥à­ 
®æ¥­ª 

I(r2) > θ I(r1) · exp


ν ln θ−1

r2∫

r1

ds

sϕ(s)


 .
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�®¬ ­®¢  �.�.
�®áá¨©áª¨© £®áã¤ àáâ¢¥­­ë© á®æ¨ «ì­ë© ã­¨¢¥àá¨â¥â
117447, �®áª¢ , ã«. �¨­®ªãà®¢ , ¤. 12, ª®à. 4, ª¢. 195

�¥«.: +7(499)1267326, e-mail: klenar2001@mail.ru
� §à ¡®â ­ ª®­áâàãªâ¨¢­ë© ¬¥â®¤  ­ «¨§  ¬­®£®â®ç¥ç­ëå ªà ¥¢ëå § -

¤ ç ¤«ï «¨­¥©­ëå ­¥ ¢â®­®¬­ëå á¨áâ¥¬ ��� á ¯®«¨­®¬¨ «ì­®© ¬ âà¨æ¥©:

ẋ =

(
tm

∞∑
0

Akt−k

)
x; t ∈ [δ, T ]; δ > 1; m > 0; x ∈ Rn), (1)

n∑
1

Fkx(tk) = a; (δ 6 t1 < t2 < · · · < tn = T ), £¤¥ ¬ âà¨ç­ë© àï¤
∞∑
0

Akt−k (k > 0) áå®¤¨âáï  ¡á®«îâ­® ¨ à ¢­®¬¥à­® ¯® ­¥ª®â®à®© ­®à¬¥
¯à¨ |t| > δ > 1, Fk | ­¥ª®â®àë¥ ¯®áâ®ï­­ë¥ ª¢ ¤à â­ë¥ ¬ âà¨æë.

�à¨¢¥¤¥­ å à ªâ¥à­ë© ¯à¨¬¥à ªà ¥¢®© § ¤ ç¨ á ¯®«¨­®¬¨ «ì­®© ¬ â-
à¨æ¥©.

� ®á­®¢¥ ¯à¥¤«®¦¥­­®£®  «£®à¨â¬  «¥¦¨â ®¤¨­ ¨§ ¯®á«¥¤­¨å ¢ à¨ ­â®¢
¬¥â®¤  à áé¥¯«¥­¨ï [1, 2].

�¥®à¥¬  1. �á«¨ á¯¥ªâà {λ0j}n
1 ¬ âà¨æë A0 ã¤®¢«¥â¢®àï¥â ãá«®-

¢¨ï¬:
σjk ≡ λ0j − λ0k 6≡ 0; (j 6≡ k; j, k = 1, n), â®£¤  á¨áâ¥¬  (1) á ¯®-

¬®éìî ­¥¢ëà®¦¤¥­­®£® ¯à¨ ¤®áâ â®ç­® ¡®«ìè¨å δ > 1 ¯à¥®¡à §®¢ ­¨ï
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x = H(t)z ¬®¦¥â ¡ëâì ¯à¨¢¥¤¥­  ª ¯®çâ¨ ¤¨ £®­ «ì­®¬ã ¢¨¤ã:
ż = Q(t)z; Q(t) = Λ(t) + G(t)/(tp+1);

Λ(t) = tm
m+p∑

0

Λkt−k = diag {λ1(t), · · · , λn(t)} ,
(2)

¯à¨ íâ®¬  á¨¬¯â®â¨ª  ®¡é¥£® à¥è¥­¨ï á¨áâ¥¬ë (1) ¬®¦¥â ¡ëâì § ¯¨-
á ­  ¢ ¢¨¤¥:

x(t) = H(t)


exp




t∫

δ

Λ(s)ds


C + O(δ−p−1)


 ; t ∈ [δ, T ]; (p > 1), (3)

£¤¥ ¬ âà¨æ  H(t) ¨ ¤¨ £®­ «ì­ë¥ ¬ âà¨æë Λk ®¯à¥¤¥«ïîâáï á ¯®¬®éìî
¯à®áâ®£® ¨â¥à æ¨®­­®£®  «£®à¨â¬ .

�¥®à¥¬  2. �¨ää¥à¥­æ¨ «ì­ ï á¨áâ¥¬  (1) ¢ á«ãç ¥ m = −1 ¨ ¥á«¨
á¯¥ªâà {λ0j}n

1 ¬ âà¨æë A0 ã¤®¢«¥â¢®àï¥â ãá«®¢¨ï¬: σjk ≡ λ0j−λ0k 6≡ 0,
±1, ±2, . . . ; (j 6≡ k; j, k = 1, n), â®£¤  á¨áâ¥¬  (1) á ¯®¬®éìî ­¥¢ë-
à®¦¤¥­­®£® ¯à¨ ¤®áâ â®ç­® ¡®«ìè¨å δ > 1 ¯à¥®¡à §®¢ ­¨ï x = H(t)z ¬®-
¦¥â ¡ëâì ¯à¨¢¥¤¥­  ª á¨áâ¥¬¥ á ¯®çâ¨ ¤¨ £®­ «ì­®© ¬ âà¨æ¥© ¢¨¤  (2),
¯à¨ íâ®¬  á¨¬¯â®â¨ª  ®¡é¥£® à¥è¥­¨ï ®¤­®à®¤­®© á¨áâ¥¬ë (1) ¬®¦¥â
¡ëâì § ¯¨á ­  ¢ ¢¨¤¥ (3).

�¥®à¥¬  3. �¨ää¥à¥­æ¨ «ì­ ï á¨áâ¥¬  (1) ¢ á«ãç ¥ (m = −2) (¯à¨
¯à®¨§¢®«ì­®¬ á¯¥ªâà¥ {λ0j}n

1 ¬ âà¨æë A0) á ¯®¬®éìî ­¥¢ëà®¦¤¥­­®£®
¯à¨ ¤®áâ â®ç­® ¡®«ìè¨å δ > 1 ¯à¥®¡à §®¢ ­¨ï x = H(t)z ¬®¦¥â ¡ëâì
¯à¨¢¥¤¥­  ª á¨áâ¥¬¥ á ¯®çâ¨ ¤¨ £®­ «ì­®© ¬ âà¨æ¥© ¢¨¤  (2), ¯à¨ íâ®¬
 á¨¬¯â®â¨ª  ®¡é¥£® à¥è¥­¨ï ®¤­®à®¤­®© á¨áâ¥¬ë (1) ¬®¦¥â ¡ëâì § -
¯¨á ­  ¢ ¢¨¤¥ (3).

� ¬¥ç ­¨¥. � á«ãç ¥ ¦®à¤ ­®¢®© áâàãªâãàë ¬ âà¨æë A0, ¤®ª § ­­ë¥
â¥®à¥¬ë ¯à¨¬¥­¨¬ë, ­® ¯®á«¥ ¨á¯®«ì§®¢ ­¨ï â ª ­ §ë¢ ¥¬®£® ýáà¥§ î-
é¥£®þ ¯à¥®¡à §®¢ ­¨ï [1].

�¥®à¥¬  4. �­®£®â®ç¥ç­ ï ªà ¥¢ ï § ¤ ç  (1){ (2) ¢ ãá«®¢¨ïå â¥®-
à¥¬ë 1 ¨ ¯à¨ detF 6≡ 0; F =

n∑
1

FjS0H0(tj)Φ(tj) ®¤­®§­ ç­® à §à¥è¨¬ 

¨ ¥¥ à¥è¥­¨¥ ¯à¥¤áâ ¢¨¬® ¢ ¢¨¤¥ (3), £¤¥ C = F−1(a + O(δ−N )), Φ(t) =

= exp
(

t∫
δ

Λ(s)ds

)
.

�®ª § â¥«ìáâ¢® á¢®¤¨âáï ª § ¯¨á¨ ªà ¥¢ëå ãá«®¢¨© ¤«ï ®¡é¥£® à¥è¥-
­¨ï (3) ¢ ¢¨¤¥:

n∑
1

FjS0H0(tj)(Φ(tj)C + O(δ−N )) = a, ®âªã¤  á«¥¤ã¥â à -

¢¥­áâ¢® F (C + O(δ−N )) = a.
� ª ç¥áâ¢¥ ¯à¨¬¥à  ¨áá«¥¤ã¥¬ à áá¬®âà¥­­ãî ¢ à ¡®â¥ [4] ªà ¥¢ãî § -

¤ çã:

ẍ =
2
t
ẋ +

2
t2

x = t3; α1x(1) + β1ẋ(1) = c1; α2x(2) + β2ẋ(2) = c2, (4)

�¥à¥å®¤ï ª ¢¥ªâ®à­®© § ¯¨á¨ ãà ¢­¥­¨ï (4): ż = A(t)z + f(t); F1z(1) +
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+ F2z(2) = c;

A(t) =
(

0 1
(−2/t2) (2/t)

)
=

2∑
0

Akt−k;

f(t) =

 0

t3


; F1 =

(
α1 β1

0 0

)
;

F2 =
(

0 0
α2 β2

)
; z =


x

ẋ


; c =


 c1

c2


,

¨ ¯®á«¥ ¯à¨¬¥­¥­¨ï áà¥§ îé¥£® ¯à¥®¡à §®¢ ­¨ï z =
(

t 0
0 1

)
v ¢ ¨â®£¥

¯¥à¥©¤¥¬ ª ¡®«¥¥ ¯à®áâ®© á¨áâ¥¬¥ á ¤¨ £®­ «ì­®© ¬ âà¨æ¥©: ṗ = t−1Λ0p +
+ h(t); Q1p(1) + Q2p(2) = c;

Q1 =
(

(α1 + β1) (α1 + 2β1)
0 0

)
;

Q2 =
(

0 0
(2α2 + β2) (2α2 + 2β2)

)
; h(t) =


−t3

t3


,

®âªã¤  ®ª®­ç â¥«ì­® ¨¬¥¥¬:

detQ 6≡ 0; Q = Q1 + Q2

(
1 0
0 2

)
=

(
(α1 + β1) (α1 + 2β1)
(2α2 + β2) (4α2 + 4β2)

)
,

çâ® á®¢¯ ¤ ¥â á à¥§ã«ìâ â®¬ à ¡®âë [4] (2α1α2 + 3α1β2 + 2β1β2 6≡ 0), ¯®«ã-
ç¥­­ë¬ á ¯®¬®éìî ¡®«¥¥ £à®¬®§¤ª®£® ¬¥â®¤ .
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�E����������� ������� ��������������
��������� ���������

�ã¤ ª®¢ �.�.
�àï­áª¨© £®áã¤ àáâ¢¥­­ë© ã­¨¢¥àá¨â¥â ¨¬. �.�. �¥âà®¢áª®£®

e-mail: rudakov bgu@mail.ru

� áá¬ âà¨¢ ¥âáï § ¤ ç 
p (x)utt − (p (x) ux)x = g(x, t, u) + f (x, t) , 0 < x < π, t ∈ R; (1)

u (0, t)− h1u
′
x(0, t) = 0; u (π, t) + h2u

′
x(π, t) = 0, t ∈ R; (2)

u (x, t + T ) = u (x, t) , 0 < x < π, t ∈ R. (3)

�¤¥áì h1 > 0, h2 > 0, T = 2π
b
a

, £¤¥ a, b | ¢§ ¨¬­® ¯à®áâë¥ ­ âãà «ì­ë¥
ç¨á« . � áá¬®âà¥­ë à §«¨ç­ë¥ â¨¯ë £à ­¨ç­ëå ãá«®¢¨© (h1 = h2 = 0
¨«¨ h1 + h2 > 0 ¨«¨ h1 = 0, h2 = ∞ ¨ â. ¤.). �®«ãç¥­ë â¥®à¥¬ë ® áã-
é¥áâ¢®¢ ­¨¨ à¥è¥­¨© § ¤ ç¨ (1){(3). �¥«¨­¥©­®¥ á« £ ¥¬®¥ g ¨¬¥¥â «¨¡®
áâ¥¯¥­­®© à®áâ ¯® u, «¨¡® ã¤®¢«¥â¢®àï¥â ãá«®¢¨î ­¥à¥§®­ ­á­®áâ¨. � á«ã-
ç ¥ f = 0, g(x, t, 0) = 0 ¯®«ãç¥­ë â¥®à¥¬ë ® áãé¥áâ¢®¢ ­¨¨ á¢®¡®¤­ëå
ª®«¥¡ ­¨©.

�� ���������� ����������� ������� ������
��������� ������

�  ªï­ �.�.
�àæ åáª¨© £®áã¤ àáâ¢¥­­ë© ã­¨¢¥àá¨â¥â

375000, �¥á¯ã¡«¨ª  �à¬¥­¨ï, £. �â¥¯ ­ ª¥àâ, ã«. �. �®è  5
�¥«.: (097)222251, � ªá: 37447171214, e-mail: ter saak george@mail.ru

� à ¡®â¥ à áá¬ âà¨¢ ¥âáï á«¥¤ãîé¨© ®¤­®¬¥à­ë© ®¯¥à â®à �¨à ª 

D = S
d

dt
+ G, (1)

£¤¥ S =
(

0 1
−1 0

)
, G(t) =

(
p(t) q(t)
q(t) −p(t)

)
, p, q ∈ C(a, b), á ®¡« áâìî ®¯à¥-

¤¥«¥­¨ï, á®áâ®ïé¥© ¨§ ¢¥ªâ®à-äã­ªæ¨© ȳ(t) =

 y1(t)

y2(t)


, ã¤®¢«¥â¢®àïîé¨å

ãá«®¢¨ï¬:
ȳ(t) ∈ L2[0, π],
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ȳ(t)  ¡á®«îâ­® ­¥¯à¥àë¢­  ­  [0, π],

Dȳ = S
dȳ

dt
+ G(t)ȳ ∈ L2[0, π], (1′)

ª®¬¯®­¥­âë ȳ(t) ã¤®¢«¥â¢®àïîâ £à ­¨ç­ë¬ ãá«®¢¨ï¬
y1(0) sin α + y2(0) cos α = 0, (2)

y1(π) sin β + y2(π) cos β = 0, (3)
α ¨ β | ¯à®¨§¢®«ì­ë¥ ¤¥©áâ¢¨â¥«ì­ë¥ ç¨á« .

�§¢¥áâ­® (á¬. [1]), çâ® á®¡áâ¢¥­­ë¥ §­ ç¥­¨ï à áá¬ âà¨¢ ¥¬®£® ®¯¥à -
â®à  �¨à ª  ¤¥©áâ¢¨â¥«ì­ë ¨ ®¡à §ãîâ áç¥â­®¥ ¬­®¦¥áâ¢®, ­¥®£à ­¨ç¥­-
­®¥ ­¨ á­¨§ã, ­¨ á¢¥àåã. � ¬ â ª¦¥ ¨§¢¥áâ­®, çâ® ­ã«¨ ª®¬¯®­¥­â á®¡áâ¢¥­-
­ëå äã­ªæ¨© ®¯¥à â®à  �¨à ª  D ¯à®áâë¥ ¨ ­¥ ¨¬¥îâ ¯à¥¤¥«ì­ëå â®ç¥ª
­ ª®¯«¥­¨ï. �«¥¤®¢ â¥«ì­®, ­  «î¡®¬ ®âà¥§ª¥ ¨å ¬®¦­® ¯à®­ã¬¥à®¢ âì ¢
¯®àï¤ª¥ ¢®§à áâ ­¨ï.

�ç¥¢¨¤­®, çâ® § ¤ çã ­  á®¡áâ¢¥­­ë¥ §­ ç¥­¨ï à áá¬ âà¨¢ ¥¬®£® ®¯¥-
à â®à  �¨à ª  ¬®¦­® § ¯¨á âì ¢ ¢¨¤¥ ªà ¥¢®© § ¤ ç¨, á®áâ®ïé¥© ¨§ á¨á-
â¥¬ë {

y′2 + p(t)y1 + q(t)y2 = λy1,
−y′1 + q(t)y1 − p(t)y2 = λy2,

(4)
¨ ªà ¥¢ëå ãá«®¢¨© (1′) ¨ (3).

�á­®¢­®© à¥§ã«ìâ â à ¡®âë á®¤¥à¦¨âáï ¢ á«¥¤ãîé¥© â¥®à¥¬¥
�¥®à¥¬ . �«ï «î¡®£® ­ âãà «ì­®£® nç¨á«  áãé¥áâ¢ã¥â ç¨á«® µn â -

ª®¥, çâ®, ¥á«¨ á®¡áâ¢¥­­®¥ §­ ç¥­¨¥ ®¯¥à â®à  �¨à ª  D ã¤®¢«¥â¢®àï¥â
­¥à ¢¥­áâ¢ã |λ| > µn, â® ª ¦¤ ï ¨§ ª®¬¯®­¥­â á®¡áâ¢¥­­®© äã­ªæ¨¨
®¯¥à â®à  D ¨¬¥¥â ­  ®âà¥§ª  [0, π] ¯® ªà ©­¥© ¬¥à¥ n ­ã«¥©.

�®ª § â¥«ìáâ¢® â¥®à¥¬ë ®á­®¢ ­® ­  ¯à¥®¡à §®¢ ­¨¨ § ¤ ç¨ (4),
(1′), (3) ª à ¢­®á¨«ì­®© § ¤ ç¥ ¢¨¤ {

z′1 + p0(t)z2 = 0,
z′2 + r0(t)z1 = 0,

(5)

z1(0) sin α + z2(0) cos α = 0,

z1(π) sin β + z2(π) cos β = 0,

£¤¥ p0(t) = (p(t) + λ)e
−2

tR
0

q(τ)dτ
, r0(t) = (p(t)− λ)e

2
tR
0

q(τ)dτ
¨ ¨á¯®«ì§®¢ ­¨¨

á«¥¤ãîé¥© â¥®à¥¬ë ® áà ¢­¥­¨¨ (á¬. [2]).
�¥®à¥¬  (® áà ¢­¥­¨¨). �ãáâì ū(t) =


 u1(t)

u2(t)


 ¨ v̄(t) =


 v1(t)

v2(t)




­¥âà¨¢¨ «ì­ë¥ à¥è¥­¨ï á¨áâ¥¬ë{
y′1 + pi(t)y2 = 0,
y′2 + ri(t)y1 = 0,

¯à¨ i = 1 ¨ i = 2 á®®â¢¥âáâ¢¥­­®, ã¤®¢«¥â¢®àïîé¨¥ ®¤­¨¬ ¨ â¥¬ ¦¥
­ ç «ì­ë¬ ãá«®¢¨ï¬

u1(a) = v1(a), u2(a) = v2(a),
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¨ ¯ãáâì
p1(t)p2(t) > 0, r1(t)r2(t) > 0, pi(t)ri(t) < 0, (i = 1, 2),

|p2(t)| > |p1(t)|, |r2(t)| > |r1(t)|.
�®£¤ , ¥á«¨ ®¤­  ¨§ ª®¬¯®­¥­â ū(t) ¨¬¥¥â ` ­ã«¥© ­  ®âà¥§ª¥ [a, b], â®
ª ¦¤ ï ¨§ ª®¬¯®­¥­â v̄(t) ¨¬¥¥â ­  â®¬ ¦¥ ®âà¥§ª¥ ­¥ ¬¥­¥¥ ` ­ã«¥©,
¯à¨ç¥¬ k-© ­ã«ì ª ¦¤®© ª®¬¯®­¥­âë v̄(t) ­¥ ¡®«ìè¥ k-£® ­ã«ï á®®â¢¥â-
áâ¢ãîé¥© ª®¬¯®­¥­âë ū(t).

�¯¨á®ª «¨â¥à âãàë
1. �.�. �¥¢¨â ­, �.�. � à£áï­. �¯¥à â®àë �âãà¬ {�¨ã¢¨««ï ¨ �¨à ª . �.:
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2. �.�. �  ªï­. � ­¥ª®â®àëå á¢®©áâ¢ å à¥è¥­¨© ª ­®­¨ç¥áª®© á¨áâ¥¬ë �¨à ª .

�ç¥­ë¥ § ¯¨áª¨ �à��, 2, 2007.

� �������� ��������������� ����������
� ���� �� ����������� �������� ����������

������{�������� � ������������
������������

� ¤®¢­¨ç ï �.�.
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�§ãç ¥âáï ®¯¥à â®à �âãà¬ {�¨ã¢¨««ï

L = − d2

dx2
+ q(x), (1)

¢ ¯à®áâà ­áâ¢¥ L2[0, π] á £à ­¨ç­ë¬¨ ãá«®¢¨ï¬¨ �¨à¨å«¥. �à¥¤¯®« £ -
¥âáï, çâ® ¯®â¥­æ¨ « q(x) = u′(x), u(x) ∈ W θ

2 [0, π], 0 < θ < 1/2 (¯à®¨§¢®¤­ ï
§¤¥áì ¯®­¨¬ ¥âáï ¢ á¬ëá«¥ à á¯à¥¤¥«¥­¨©). �¯¥à â®àë â ª®£® ¢¨¤  ¡ë«¨
®¯à¥¤¥«¥­ë ¢ à ¡®â¥ [1]. � à ¡®â å [1]{ [2] ¡ë«® ¤®ª § ­®, çâ® ®¯¥à â®à
L äà¥¤£®«ì¬®¢ á ¨­¤¥ªá ¬¨ (0,0) (¢ á«ãç ¥ ¢¥é¥áâ¢¥­­®£® ¯®â¥­æ¨ «  |
á ¬®á®¯àï¦¥­), ¯®«ã®£à ­¨ç¥­, ¨¬¥¥â ç¨áâ® ¤¨áªà¥â­ë© á¯¥ªâà.

�ã¤¥¬ à áá¬ âà¨¢ âì ¢®¯à®á ® à ¢­®¬¥à­®© ­  ¢á¥¬ ®âà¥§ª¥ [0, π] à ¢-
­®áå®¤¨¬®áâ¨ à §«®¦¥­¨ï ­¥ª®â®à®© äã­ªæ¨¨ f(x) ¢ àï¤ ¯® á¨áâ¥¬¥ á®¡áâ-
¢¥­­ëå ¨ ¯à¨á®¥¤¨­¥­­ëå äã­ªæ¨© ®¯à¥à â®à  L á ¥¥ à §«®¦¥­¨¥¬ ¢
àï¤ �ãàì¥ ¯® á¨áâ¥¬¥ á¨­ãá®¢. �®ª ¦¥¬, çâ®, ¥á«¨ ¯¥à¢®®¡à §­ ï u(x)
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®â ¯®â¥­æ¨ «  ¯à¨­ ¤«¥¦¨â «î¡®¬ã ¨§ ¯à®áâà ­áâ¢ W θ
2 [0, π], 0 < θ <

< 1/2, â® ¤«ï «î¡®© äã­ªæ¨¨ f(x) ¨§ ¯à®áâà ­áâ¢  L2[0, π] ¬®¦­® ®æ¥-
­¨âì áª®à®áâì à ¢­®áå®¤¨¬®áâ¨ à ¢­®¬¥à­® ¯® è àã u(x) ∈ BR = {v(x) ∈
∈ W θ

2 [0, π]|‖v‖W θ
2

6 R}. �æ¥­ª¨ â ª®£® ¢¨¤  ï¢«ïîâáï ­®¢ë¬¨ ¤ ¦¥ ¤«ï
ª« áá¨ç¥áª®£® á«ãç ï q ∈ L2[0, π]. �«ãç © θ = 0 ï¢«ï¥âáï ®á®¡ë¬ ¨ âà¥¡ã¥â
®â¤¥«ì­®£® ¨§ãç¥­¨ï.

�¥®à¥¬ . �ãáâì R > 0. � áá¬®âà¨¬ ®¯¥à â®à (1), ¤¥©áâ¢ãîé¨©
¢ ¯à®áâà ­áâ¢¥ L2[0, π], á £à ­¨ç­ë¬¨ ãá«®¢¨ï¬¨ �¨à¨å«¥, ¯®â¥­æ¨ «
ª®â®à®£® ã¤®¢«¥â¢®àï¥â á«¥¤ãîé¨¬ ãá«®¢¨ï¬: q(x) = u′(x), £¤¥ ª®¬-
¯«¥ªá­®§­ ç­ ï äã­ªæ¨ï u ∈ W θ

2 [0, π], 0 < θ < 1/2, ¯à¨ç¥¬ ‖u‖W θ
2

6 R.
�ãáâì {yn(x)}∞n=1 | ­®à¬¨à®¢ ­­ ï á¨áâ¥¬  á®¡áâ¢¥­­ëå ¨ ¯à¨á®¥¤¨­¥­-
­ëå äã­ªæ¨© ®¯¥à â®à  L, {wn(x)}∞n=1 | ¡¨®àâ®£®­ «ì­ ï ª ­¥© á¨áâ¥¬ .
�«ï ¯à®¨§¢®«ì­®© äã­ªæ¨¨ f ∈ L2[0, π] ®¡®§­ ç¨¬ cn = (f(x), wn(x)),
cn,0 =

√
2/π(f(x), sin nx). �®£¤  áãé¥áâ¢ã¥â ­ âãà «ì­®¥ ç¨á«® M =

= Mθ,R â ª®¥, çâ® ¤«ï «î¡®£® m > M
∥∥∥∥∥

m∑
n=1

cnyn(x)−
m∑

n=1

√
2
π

cn,0 sin nx

∥∥∥∥∥
C

6 Cθ,R,ε




√ ∑

n>√m

|cn,0|2 +
‖f‖L2

mθ/2−ε


. (2)

�¤¥áì ε | áª®«ì ã£®¤­® ¬ «®¥ ¯®«®¦¨â¥«ì­®¥ ç¨á«®; ¯®áâ®ï­­ ï ¢
¯à ¢®© ç áâ¨ (2) § ¢¨á¨â â®«ìª® ®â ¢ë¡®à  ç¨á«  ε, ¯®ª § â¥«ï £« ¤-
ª®áâ¨ θ ¨ à ¤¨ãá  è à  R.
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�¥«ìî ¨áá«¥¤®¢ ­¨ï ï¢«ï¥âáï § ¤ ç  �®è¨ ¤«ï ãà ¢­¥­¨ï �à¥¤¨­£¥à 
iu′(t) = Lu(t), t > 0, (1)
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u(+0) = u0, u0 ∈ H = L2(R), (2)
á á¨¬¬¥âà¨ç­ë¬ ®¯¥à â®à®¬ L ¢ £¨«ì¡¥àâ®¢®¬ ¯à®áâà ­áâ¢¥ H, § ¤ ­­ë¬
¤¨ää¥à¥­æ¨ «ì­ë¬ ¢ëà ¦¥­¨¥¬ ¢â®à®£® ¯®àï¤ª 

Lu =
∂

∂x

(
g(x)

∂

∂x
u

)
+

i

2

[
a(x)

∂

∂x
u +

∂

∂x
(a(x)u)

]
+ V (x)u, (3)

¢ ª®â®à®¬ ª®íää¨æ¨¥­âë ¢¥é¥áâ¢¥­­®§­ ç­ë ¨ ¨§¬¥à¨¬ë, g(x) > 0. �¯¥-
à â®à L ¢ëà®¦¤ ¥âáï ­  ¬­®¦¥áâ¢¥ ¯®«®¦¨â¥«ì­®© ¬¥àë. �§ãç ¥âáï
ª« áá ®¯¥à â®à®¢ ¢¨¤  (3), ¢ ª®â®à®¬ ¬­®¦¥áâ¢® â®ç¥ª à §àë¢  ª®íää¨-
æ¨¥­â®¢ ¯à¨ ¯à®¨§¢®¤­ëå ¨ £à ­¨æ  ®¡« áâ¨ í««¨¯â¨ç­®áâ¨ á ®¡« áâìî
¢ëà®¦¤¥­¨ï á®áâ®ïâ ¨§ ª®­¥ç­®£® ¨«¨ áç¥â­®£® ¬­®¦¥áâ¢  ¨§®«¨à®¢ ­­ëå
â®ç¥ª.

�«¥¤ã¥â ®â¬¥â¨âì, çâ® ¢ ­ áâ®ïé¥¥ ¢à¥¬ï à §¢¨â  â¥®à¨ï à ¢­®¬¥à­®
í««¨¯â¨ç¥áª¨å ®¯¥à â®à®¢ �à¥¤¨­£¥à  á ¨§¬¥à¨¬ë¬¨ ¨ ¬¥à®§­ ç­ë¬¨
ª®íää¨æ¨¥­â ¬¨ (á¬., ­ ¯à. [1]) ¨ â¥®à¨ï  á¨¬¯â®â¨ç¥áª®£® ¯®¢¥¤¥­¨ï
¤¨ää¥à¥­æ¨ «ì­ëå ®¯¥à â®à®¢ á £« ¤ª¨¬¨ ª®íää¨æ¨¥­â ¬¨ ¯à¨ à ¢­®-
¬¥à­®¬ ¯® ª®®à¤¨­ â­®¬ã ¯à®áâà ­áâ¢ã ¢ëà®¦¤¥­¨¨ ª®íää¨æ¨¥­â®¢ ¯à¨
áâ àè¥© ¯à®¨§¢®¤­®© (á¬. [2]). � áâ®ïé ï à ¡®â  ¨ áâ âìï [3] ¯®á¢ïé¥­ 
¨áá«¥¤®¢ ­¨¥ ¬ «® ¨§ãç¥­­®£® ¯à®¬¥¦ãâ®ç­®£® ª« áá  ¤¨ää¥à¥­æ¨ «ì-
­ëå ®¯¥à â®à®¢, ¨á¯ëâë¢ îé¨å ­¥à ¢­®¬¥à­®¥ ¢ëà®¦¤¥­¨¥ ­  ¯®¤¬­®-
¦¥áâ¢¥ ª®®à¤¨­ â­®£® ¯à®áâà ­áâ¢  ¢ á®ç¥â ­¨¨ á ­¥£« ¤ª®áâìî ª®íää¨-
æ¨¥­â®¢.

�áâ ­®¢«¥­  § ¢¨á¨¬®áâì ¨­¤¥ªá®¢ ¤¥ä¥ªâ  ¢ëà®¦¤¥­­®£® ®¯¥à â®à 
®â ¯®¢¥¤¥­¨ï ¥£® ª®íää¨æ¨¥­â®¢ ­  £à ­¨æ¥ ®¡« áâ¨ í««¨¯â¨ç­®áâ¨ á ®¡-
« áâìî ¢ëà®¦¤¥­¨ï. �­¤¥ªáë ¤¥ä¥ªâ  ®¯¥à â®à  L ®¯à¥¤¥«ïîâáï ¯®¢¥-
¤¥­¨¥¬ ª®íää¨æ¨¥­â®¢ ¯à¨ ¬« ¤è¨å ¯à®¨§¢®¤­ëå ¢ ®¡« áâ¨ ¢ëà®¦¤¥­¨ï
®¯¥à â®à  L.

� àï¤ã á ­¥ª®àà¥ªâ­®© § ¤ ç¥© �®è¨ á ¢ëà®¦¤¥­­ë¬ ®¯¥à â®à®¬ à á-
á¬®âà¨¬ â ª¦¥ ¥¥ í««¨¯â¨ç¥áªãî à¥£ã«ïà¨§ æ¨î.

�¯à¥¤¥«¥­¨¥. �à ¢¨«ì­®© à¥£ã«ïà¨§ æ¨¥© á¨¬¬¥âà¨ç¥áª®£® ®¯¥à -
â®à  L ­ §®¢¥¬ ¯®á«¥¤®¢ â¥«ì­®áâì ¬ ªá¨¬ «ì­ëå ¤¨áá¨¯ â¨¢­ëå ®¯¥-
à â®à®¢ Ln, ®¡é ï ®¡« áâì ®¯à¥¤¥«¥­¨ï ª®â®àëå ¢¬¥áâ¥ á ®¯¥à â®à®¬ L
¯«®â­  ¢ ¯à®áâà ­áâ¢¥ H, ã¤®¢«¥â¢®àïîéãî ãá«®¢¨î: ¯à¨ ­¥ª®â®à®¬ q ∈
∈ N ®¯¥à â®à Lq ¯«®â­® ®¯à¥¤¥«¥­ ¨ ¤«ï ª ¦¤®£® n ∈ N áãé¥áâ¢ã¥â «¨-
­¥©­ë© ®¯¥à â®à Qn, ¤¥©áâ¢ãîé¨© ¨§ D(Lq) ¢ D(Ln) â ª¨¬ ®¡à §®¬, çâ®

lim
n→∞

(‖Qnu− u‖H + ‖LnQnu− Lu‖H) = 0

¤«ï «î¡®£® u ∈ D(Lq).
�¡®§­ ç¨¬ ç¥à¥§ {Lθ, θ ∈ Θ, á®¢®ªã¯­®áâì á¨¬¬¥âà¨ç¥áª¨å à áè¨à¥­¨©

®¯¥à â®à  L.
�¥®à¥¬  1. �ãáâì ¨­¤¥ªáë ¤¥ä¥ªâ  á¨¬¬¥âà¨ç¥áª®£® ®¯¥à â®à  L

¥áâì (n−, n+) ¨ ¯®á«¥¤®¢ â¥«ì­®áâì ®¯¥à â®à®¢ {Ln} ¥áâì ¯à ¢¨«ì­ ï
à¥£ã«ïà¨§ æ¨ï § ¤ ç¨ �®è¨ (1), (2). �®£¤  ¥á«¨ n+ 6 n−, â® ¯®á«¥¤®¢ -
â¥«ì­®áâì à¥£ã«ïà¨§®¢ ­­ëå ¯®«ã£àã¯¯ Un(t) = exp(−iLnt), n ∈ N, á®-
¤¥à¦¨â ¯®¤¯®á«¥¤®¢ â¥«ì­®áâì, áå®¤ïéãîáï ¢ á¨«ì­®© ®¯¥à â®à­®© â®-
¯®«®£¨¨ à ¢­®¬¥à­® ­  ¯à®¨§¢®«ì­®¬ ®âà¥§ª¥ [0, T ]. �î¡®© ç áâ¨ç­ë©
¯à¥¤¥« ¢ ãª § ­­®© â®¯®«®£¨¨ ¯®á«¥¤®¢ â¥«ì­®áâ¨ {Un(t)} ¥áâì ®¤­  ¨§
¯®«ã£àã¯¯ exp(−iLθt), θ ∈ Θ. � ®¡®à®â, ¤«ï «î¡®£® θ ∈ Θ ¯®«ã£àã¯¯ 
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exp(−iLθt) ¥áâì ¯à¥¤¥« ­¥ª®â®à®© ¯®á«¥¤®¢ â¥«ì­®áâ¨ ¯à ¢¨«ì­® à¥£ã-
«ïà¨§®¢ ­­ëå ¯®«ã£àã¯¯ Un(t).

�á«¨ n+ > n−, â® ¯®á«¥¤®¢ â¥«ì­®áâì à¥£ã«ïà¨§®¢ ­­ëå ¯®«ã£àã¯¯
Un(t) = exp(−iLnt), n ∈ N, á®¤¥à¦¨â ¯®¤¯®á«¥¤®¢ â¥«ì­®áâì, áå®¤ïéã-
îáï ¢ á« ¡®© ®¯¥à â®à­®© â®¯®«®£¨¨ à ¢­®¬¥à­® ­  ¯à®¨§¢®«ì­®¬ ®âà¥§ª¥
[0, T ]. �î¡®© ç áâ¨ç­ë© ¯à¥¤¥« ¢ ãª § ­­®© â®¯®«®£¨¨ ¯®á«¥¤®¢ â¥«ì-
­®áâ¨ {Un(t)} ¥áâì ®¤­  ¨§ ¯®«ã£àã¯¯ exp(−iL∗θ), θ ∈ Θ. �«ï «î¡®£® θ ∈ Θ
¯®«ã£àã¯¯  exp(−iL∗θ) ¥áâì ¯à¥¤¥« ¢ ãª § ­­®© â®¯®«®£¨¨ ­¥ª®â®à®© ¯®-
á«¥¤®¢ â¥«ì­®áâ¨ ¯à ¢¨«ì­® à¥£ã«ïà¨§®¢ ­­ëå ¯®«ã£àã¯¯ Un(t).

�¨ªá¨à®¢ ¢ ­¥ª®â®à®¥ ç¨á«® T > 0, ®¯à¥¤¥«¨¬ äã­ªæ¨®­ «ë ­¥¢ï§ª¨ ¢
¤¨ää¥à¥­æ¨ «ì­®© ¨ ¢ ¨­â¥£à «ì­®© ä®à¬ å á®®â¢¥âáâ¢¥­­® à ¢¥­áâ¢ ¬¨

S(u, u0, T ) =
∥∥∥∥i

d

dt
u(t)− iLu(t)

∥∥∥∥
H

,

J(u, u0, T ) = ‖u(t)− u0iLu(s) ds‖H ,

£¤¥ H = L2([0, T ],H).
� à¨ æ¨®­­ãî § ¤ çã ¬¨­¨¬¨§ æ¨¨ äã­ªæ¨®­ «  ­ §®¢¥¬ ª®àà¥ªâ-

­®©, ¥á«¨ äã­ªæ¨®­ « ¤®áâ¨£ ¥â ¬¨­¨¬ «ì­®£® §­ ç¥­¨ï ¢ ¥¤¨­áâ¢¥­­®©
â®çª¥, ï¢«ïîé¥©áï ¯à¥¤¥«®¬ ¯à®¨§¢®«ì­®© ¬¨­¨¬¨§¨àãîé¥© ¯®á«¥¤®¢ -
â¥«ì­®áâ¨.

�¥¬¬  1. �ãáâì ¨­¤¥ªáë ¤¥ä¥ªâ  ®¯¥à â®à  L ¥áâì (0, n+). �®£¤ 
á¥¬¥©áâ¢® ®àâ®£®­ «ì­ëå ¯à®¥ªâ®à®¢ P (t) = I − exp(iLt)exp(−iL∗t), t ∈
∈ [0, T ], ®¡à §ã¥â ®àâ®£®­ «ì­®¥ à §«®¦¥­¨¥ ¥¤¨­¨ç­®£® ®¯¥à â®à  ¢
£¨«ì¡¥àâ®¢®¬ ¯à®áâà ­áâ¢¥ HT = Ker(exp(−iL∗t)).

�¥®à¥¬  2. �ãáâì ¯«®â­® ®¯à¥¤¥«¥­­ë© ®¯¥à â®à L ï¢«ï¥âáï ¬ ª-
á¨¬ «ì­ë¬ á¨¬¬¥âà¨ç¥áª¨¬ ®¯¥à â®à®¬ ¢ ¯à®áâà ­áâ¢¥ H. �®£¤  ¢ à¨-
 æ¨®­­ ï § ¤ ç  ¬¨­¨¬¨§ æ¨¨ äã­ªæ¨®­ «  ­¥¢ï§ª¨ § ¤ ç¨ �®è¨ ¢ ¤¨ä-
ä¥à¥­æ¨ «ì­®© ä®à¬¥ ª®àà¥ªâ­ ,   § ¤ ç  ¬¨­¨¬¨§ æ¨¨ äã­ªæ¨®­ «  ­¥-
¢ï§ª¨ ¢ ¨­â¥£à «ì­®© ä®à¬¥ ­¥ª®àà¥ªâ­ .

�®ç­ ï ­¨¦­ïï £à ­ì äã­ªæ¨®­ «  ­¥¢ï§ª¨ S(u, u0, T ) ª®­¥ç­  â®£¤  ¨

â®«ìª® â®£¤ , ª®£¤  ¨­â¥£à « s(u0) =
T∫
0

1
t

(u0, dP (t)u0) áå®¤¨âáï. �á«¨ íâ®
ãá«®¢¨¥ ¢ë¯®«­¥­®, â® ¨­ä¨¬ã¬ ¤®áâ¨£ ¥âáï ¢ ¥¤¨­áâ¢¥­­®© â®çª¥ áâà®-
£®£® ¬¨­¨¬ã¬ 

u(t) = exp(−iL∗t)[(I − P (T ))u0 +

T∫

t

s− t

s
dP (s)u0.

� ¬¥ç ­¨¥: ¯à¨¬¥àë ¯®ª §ë¢ îâ, çâ® äã­ªæ¨®­ « ­¥¢ï§ª¨ ¢ ¨­â¥£-
à «ì­®© ä®à¬¥ ®¡« ¤ ¥â ª ª áå®¤ïé¥©áï, â ª ¨ à áå®¤ïé¥©áï ¬¨­¨¬¨§¨-
àãîé¨¬¨ ¯®á«¥¤®¢ â¥«ì­®áâï¬¨.
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�ãáâì ϑ′−1 | ¯à®áâà ­áâ¢®, ¤ã «ì­®¥ ª ¯à®áâà ­áâ¢ã ϑ−1 äã­ªæ¨©,
¡¥áª®­¥ç­® ¤¨ää¥à¥­æ¨àã¥¬ëå ­  R ¨ ¨¬¥îé¨å  á¨¬¯â®â¨ªã ­  ¡¥áª®-
­¥ç­®áâ¨:

∣∣ϕ(k)(t)
∣∣ 6 C| t |−1

, ∀k ∈ N. �®¯®«®£¨ï ¯à®áâà ­áâ¢  ϑ−1 ¨­¤ã-
æ¨àã¥âáï ¨§ â®¯®«®£¨¨ ¯à®áâà ­áâ¢  ε¡¥áª®­¥ç­® ¤¨ää¥à¥­æ¨àã¥¬ëå ­ 
R äã­ªæ¨©, â® ¥áâì ¯®á«¥¤®¢ â¥«ì­®áâì (ϕi)i∈Náå®¤¨âáï ¢ ϑ−1, ¥á«¨ ®­ 
áå®¤¨âáï ¢ ε¨ ∀k ∈ Náãé¥áâ¢ã¥â ¯®áâ®ï­­ ï Ck, ­¥ § ¢¨áïé ï ®â i, â ª ï
çâ®

∣∣∣ϕ(k)
i (t)

∣∣∣ 6 Ck| t |−1
, ∀k ∈ N.

�á«¨ Φ ∈ ϑ′−1, â® ¯à¥®¡à §®¢ ­¨¥
_

Φ(z) = 1
2π i

〈Φ,
1

t− z
〉, Im z 6= 0 ­ §ë-

¢ îâ ¯à¥¤áâ ¢«¥­¨¥¬ �®è¨ ¨«¨  ­ «¨â¨ç¥áª¨¬ ¯à¥¤áâ ¢«¥­¨¥¬, ¨áç¥§ î-
é¨¬ ­  ¡¥áª®­¥ç­®áâ¨, ®¡®¡é¥­­®© äã­ªæ¨¨ Φ [1, c.84].

�ã­ªæ¨ï
_

Φ(z) ¤ ¥â  ­ «¨â¨ç¥áª®¥ ¯à¥¤áâ ¢«¥­¨¥ ®¡®¡é¥­­®© äã­ªæ¨¨
Φ ¢ á«¥¤ãîé¥¬ á¬ëá«¥:

〈Φ, ϕ〉 = lim
ε→+0

∫

R

{
_

Φ
+

(t + iε)− _

Φ
−

(t− iε)
}

ϕ(t)dt, ∀ϕ ∈ ϑ−1,

çâ® á¨¬¢®«¨ç¥áª¨ § ¯¨áë¢ îâ â ª: Φ =
_

Φ
+

− _

Φ
−

.
�®áâ ­®¢ª  § ¤ ç¨.

�é¥âáï ®¡®¡é¥­­ ï äã­ªæ¨ï Φ ∈ ϑ′−1, ã¤®¢«¥â¢®àïîé ï ¢ á¬ëá«¥ ϑ′−1
­  ®á¨ R ãà ¢­¥­¨î:

δ+ ∗ [K1(t)(δ+ ∗ Φ)] + δ− ∗ [K2(t)(δ− ∗ Φ)] = T, (1)
£¤¥ δ+,δ− | ®¡®¡é¥­­ë¥ äã­ªæ¨¨, ®¯à¥¤¥«ï¥¬ë¥ ¯® �.�. �®£®«î¡®¢ã:
δ± = 1

2
δ∓ 1

2π i
v.p.

1
t
; δ | ¬¥à  �¨à ª ; v.p.

1
t

| £« ¢­®¥ §­ ç¥­¨¥ ¯® �®è¨ ®â
1
t
, K1(t), K2(t) ∈ M | ¯à®áâà ­áâ¢ã ¬ã«ìâ¨¯«¨ª â®à®¢ ¤«ï ¯à®áâà ­áâ¢ 

ϑ′−1; T | § ¤ ­­ ï ®¡®¡é¥­­ ï äã­ªæ¨ï ¨§ ϑ′−1,   á¢¥àâª¨ {δ± ∗ Φ} ®¯à¥-
¤¥«ïîâáï ¯® á«¥¤ãîé¨¬ ä®à¬ã« ¬:

〈δ± ∗ Φ, ϕ〉 = 〈Φ, δ∓ ∗ ϕ〉, ∀ϕ ∈ ϑ−1.
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�¯¥à â®à ãà ¢­¥­¨ï (1) ¥áâì ¯ à­ë© á¢ñàâ®ç­ë© ®¯¥à â®à �¨­¥à {
�®¯ä  [3,á.70] ¢ ¯à®áâà ­áâ¢¥ ϑ′−1, â ª ª ª ®¯¥à â®àë {δ±∗} ï¢«ïîâáï
¤®¯®«­¨â¥«ì­ë¬¨ á¢ñàâ®ç­ë¬¨ ¯à®¥ªâ®à ¬¨.

�à ¢­¥­¨¥ (1) á®¤¥à¦¨â ¢ á¥¡¥ â ª ­ §ë¢ ¥¬ë¥ ãà ¢­¥­¨ï á ®¤­®áâ®à®­-
­¨¬ á¢ñàâ®ç­ë¬ ®¯¥à â®à®¬ �¨­¥à {�®¯ä  ¢ ¯à®áâà ­áâ¢¥ ϑ′−1,   â ª¦¥
 «£¥¡à ¨ç¥áª¨¥ ãà ¢­¥­¨ï ¢¨¤  KΦ = T¢ ¯à®áâà ­áâ¢¥ ϑ′−1.

� á¨«ã ä®à¬ã« δ+ ∗ Φ =
_

Φ
+

, δ− ∗ Φ = −_

Φ
−

, ¯®«ãç¥­­ëå ¢ à ¡®â¥ [2],
ãà ¢­¥­¨¥ (1) ¬®¦­® ¯à¥¤áâ ¢¨âì ¢ ¢¨¤¥:

[
_

K1(t)
_

Φ
+
]+

+
[

_

K2(t)
_

Φ
−]−

= T. (2)

�â  ªà ¥¢ ï § ¤ ç  ®âëáª ­¨ï ªãá®ç­®-£®«®¬®àä­®© äã­ªæ¨¨
_

Φ(z) =

= (
_

Φ
+

(z),
_

Φ
−

(z)), ¨áç¥§ îé¥© ­  ¡¥áª®­¥ç­®áâ¨, á®®â¢¥âáâ¢ã¥â ãà ¢­¥-
­¨î (1).

� ¯à®áâà ­áâ¢¥ ®¡®¡é¥­­ëå äã­ªæ¨© ã¬¥à¥­­®£® à®áâ  ãà ¢­¥­¨î (1)
¯®áà¥¤áâ¢®¬ ¯à¥®¡à §®¢ ­¨ï �ãàì¥ ¨§®¬®àä­® á«¥¤ãîé¥¥ ãà ¢­¥­¨¥:

Υ(ξ)
{

K̃1(ξ) ∗Υ(ξ)Φ̃(ξ)
}

+ Υ(−ξ)
{

K̃2(ξ) ∗Υ(−ξ)Φ̃(ξ)
}

= T̃ (ξ), ∀ξ ∈ R,

Υ(ξ) | äã­ªæ¨ï �¥¢¨á ©¤ , ª®â®à®¥, ¯à¨ £¨¯®â¥§¥ à¥£ã«ïà­®áâ¨ ®¡®¡-
é¥­­ëå äã­ªæ¨© ¢ § ¢¨á¨¬®áâ¨ ®â áâàãªâãà K̃1, K̃2 á®¤¥à¦¨â ¨§¢¥áâ­ë¥
¤¢ãáâ®à®­­¨¥, ®¤­®áâ®à®­­¨¥ ãà ¢­¥­¨ï �¨­¥à {�®¯ä  [4], ¯ à­ë¥ ¨­â¥£-
à «ì­ë¥ ¨ ¤¨ää¥à¥­æ¨ «ì­ë¥ ãà ¢­¥­¨ï. � ¤®ª« ¤¥ ¯à¨¢®¤¨âáï â¥®à¨ï
ãà ¢­¥­¨ï (1) ¨ à áá¬ âà¨¢ îâáï ¯à¨¬¥àë.

�¯¨á®ª «¨â¥à âãàë
1. �à¥¬¥à¬ ­ �. � á¯à¥¤¥«¥­¨ï, ª®¬¯«¥ªá­ë¥ ¯¥à¥¬¥­­ë¥ ¨ ¯à¥®¡à §®¢ ­¨¥

�ãàì¥. { �.: �¨à, 1968.
2. � «¥å®¢ �.�., � «¥å®¢  �.�. � à¥è¥­¨î ®¤­®£® ª« áá  ãà ¢­¥­¨© á¢¥àâ®ª ¢

á¢¥àâ®ç­®¬ ¬®¤ã«¥/ �àã¤ë ¬¥¦¤ã­ à®¤­®© ª®­ä¥à¥­æ¨¨ ý�¯¥ªâà «ì­ ï â¥®-
à¨ï ¤¨ää¥à¥­æ¨ «ì­ëå ®¯¥à â®à®¢ ¨ à®¤áâ¢¥­­ë¥ ¯à®¡«¥¬ëþ. { �â¥à«¨â ¬ ª,
2003.

3. �àñá¤®àä �. �¥ª®â®àë¥ ª« ááë á¨­£ã«ïà­ëå ãà ¢­¥­¨©. { �.: �¨à, 1979.
4. � å®¢ �.�., �¥àáª¨© �.�. �à ¢­¥­¨ï â¨¯  á¢ñàâª¨. { �.: � ãª , 1978.
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e-mail: danzova@hotmail.ru
� áá¬ âà¨¢ ¥âáï ¤¨ää¥à¥­æ¨ «ì­®¥ ãà ¢­¥­¨¥

ẍ + εẋ + sin x = εa cos νt, (1)
®¯¨áë¢ îé¥¥ ¢ë­ã¦¤¥­­ë¥ ª®«¥¡ ­¨ï ­¥«¨­¥©­®£® ¬ ïâ­¨ª  á ¬ «ë¬
âà¥­¨¥¬ ε > 0 ¯®¤ ¤¥©áâ¢¨¥¬ ¯¥à¨®¤¨ç¥áª®© ¢­¥è­¥© á¨«ë εa cos νt, £¤¥
¯ à ¬¥âàë a, ν ¯®«®¦¨â¥«ì­ë.

� ¯®¬­¨¬, çâ® ¢ ãà ¢­¥­¨ïå ¬ ïâ­¨ª®¢®£® â¨¯  ¯®¬¨¬® ª®«¥¡ â¥«ì­ëå
¯¥à¨®¤¨ç¥áª¨å à¥è¥­¨© x(t), x(t+T ) ≡ x(t), T > 0 ¬®£ãâ áãé¥áâ¢®¢ âì ¥éñ
¨ ¢à é â¥«ì­ë¥ ¯¥à¨®¤¨ç¥áª¨¥ ¤¢¨¦¥­¨ï¬ x(t), £¤¥ x(t+T ) ≡ x(t)+2πm,
¯à¨ ­¥ª®â®à®¬ æ¥«®¬ m 6≡ 0.

� á¢ï§¨ á íâ¨¬, ¡ë« ¯à®¢¥¤ñ­  ­ «¨§ ¤«ï ª ¦¤®£® â¨¯  ¤¢¨¦¥­¨© ¢ ®â-
¤¥«ì­®áâ¨, ¢ à¥§ã«ìâ â¥ ª®â®à®£® ãáâ ­®¢«¥­ë ªà¨â¨ç¥áª¨¥ §­ ç¥­¨ï ¯ à -
¬¥âà  a: a1

p | ¤«ï ¢à é â¥«ì­ëå ¨ a2
p | ¤«ï ª®«¥¡ â¥«ì­ëå. �à¨ a > a1

p

(a > a2
p) ¢ à¥§ã«ìâ â¥ ¡¨äãàª æ¨¨ â¨¯  á¥¤«®-ã§¥« ¢ á¨áâ¥¬¥ à®¦¤ îâáï

à §«¨ç­ë¥ ¯à¨ à §«¨ç­ëå p ãáâ®©ç¨¢ë¥ ¢à é â¥«ì­ë¥ (ª®«¥¡ â¥«ì­ë¥)
à¥è¥­¨ï. �ëïá­¥­® â ª¦¥, çâ® ¯®á«¥¤®¢ â¥«ì­®áâ¨ ªà¨â¨ç¥áª¨å §­ ç¥-
­¨© áå®¤ïâáï ¨ ®¡« ¤ îâ ®¡é¨¬ ¯à¥¤¥«®¬ a∞ < +∞. �«¥¤®¢ â¥«ì­®, ¯à¨
¢ë¡®à¥ ¯®¤å®¤ïé¥£® ε ¨ a > a∞, ¬®¦­® £ à ­â¨à®¢ âì á®áãé¥áâ¢®¢ ­¨¥ ¢
á¨áâ¥¬¥ (1) «î¡®£® ­ ¯¥àñ¤ § ¤ ­­®£® ª®­¥ç­®£® ç¨á«  ãáâ®©ç¨¢ëå ¯¥à¨®-
¤¨ç¥áª¨å ¤¢¨¦¥­¨© ª ª ¢à é â¥«ì­®£®, â ª ¨ ª®«¥¡ â¥«ì­®£® â¨¯®¢.

�áá«¥¤®¢ ­¨¥ á¨áâ¥¬ë ¯à®¨§¢®¤¨«®áì á ¯®¬®éìî ¯à¨¥¬®¢ ¨ ¬¥â®¤®¢
 á¨¬¯â®â¨ç¥áª®£®  ­ «¨§  ª®«¥¡ ­¨© ¢ á¨áâ¥¬ å, ¡«¨§ª¨å ª ª®­á¥à¢ â¨¢-
­ë¬.

� ª¨¬ ®¡à §®¬, ¤«ï ãà ¢­¥­¨ï (1) ãáâ ­®¢«¥­ £ ¬¨«ìâ®­®¢ áæ¥­ à¨©
ï¢«¥­¨ï ¡ãä¥à­®áâ¨, â® ¥áâì ¯®ª § ­®, çâ® ¯à¨ ¯®¤å®¤ïé¥¬ ã¬¥­ìè¥­¨¨ ε
¨ ã¢¥«¨ç¥­¨¨ a ã ­¥£® áãé¥áâ¢ã¥â «î¡®¥ ­ ¯¥àñ¤ § ¤ ­­®¥ ª®­¥ç­®¥ ç¨á«®
ãáâ®©ç¨¢ëå ¯¥à¨®¤¨ç¥áª¨å à¥è¥­¨©, ¯®ï¢«ïîé¨åáï ¢ à¥§ã«ìâ â¥ ª áª ¤ 
¡¨äãàª æ¨© â¨¯  á¥¤«®-ã§¥«.
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�¥âãå  �.�.
�®¥­­®-�®§¤ãè­ ï ¨­¦¥­¥à­ ï  ª ¤¥¬¨ï ¨¬. �.�. �ãª®¢áª®£®

�®áª¢ , �®áá¨ï
e-mail: setuhaav@rambler.ru

� áá¬®âà¥­  ªà ¥¢ ï § ¤ ç  �¥©¬ ­  ¤«ï ãà ¢­¥­¨ï � ¯« á  ¢ á«ãç ¥,
ª®£¤  ¯à ¢ ï ç áâì ¢ £à ­¨ç­®¬ ãá«®¢¨¨ ¥áâì ®¡®¡é¥­­ ï äã­ªæ¨ï, ¯®-
­¨¬ ¥¬ ï ª ª ­¥¯à¥àë¢­ë© «¨­¥©­ë© äã­ªæ¨®­ « ­ ¤ ¯à®áâà ­áâ¢®¬ ®á-
­®¢­ëå äã­ªæ¨©. �¢¥¤¥­® ¯®­ïâ¨¥ ®¡®¡é¥­­ëå £à ­¨ç­ëå ãá«®¢¨©, ¤®ª -
§ ­  ®¤­®§­ ç­ ï à §à¥è¨¬®áâì ¯®áâ ¢«¥­­ëå § ¤ ç ¨ ¯®áâà®¥­  ç¨á«¥­-
­ ï áå¥¬  ¨å à¥è¥­¨ï, ®á­®¢ ­­ ï ­  á¢¥¤¥­¨¨ ª £à ­¨ç­ë¬ ¨­â¥£à «ì­ë¬
ãà ¢­¥­¨ï¬ ¢ ª« áá¥ ®¡®¡é¥­­ëå äã­ªæ¨©.

� áá¬®âà¨¬ ¯à®áâà ­áâ¢¥­­ãî § ¤ çã ¢ ®¡« áâ¨ ¢­¥ à §®¬ª­ãâ®© ¯®-
¢¥àå­®áâ¨, ª®â®à ï ï¢«ï¥âáï ç áâìî ¯«®áª®áâ¨ (§ ¤ ç  ­  ¯«®áª®¬ íªà ­¥).

�ãáâì Σ | ¢ë¯ãª« ï ®£à ­¨ç¥­­ ï ®¡« áâì ­  ¯«®áª®áâ¨ R2, £à ­¨æ¥©
ª®â®à®© ï¢«ï¥âáï § ¬ª­ãâ ï ªãá®ç­®-£« ¤ª ï ªà¨¢ ï L = ∂Σ. �ãáâì D
| ¥áâì «¨­¥©­®¥ ¯à®áâà ­áâ¢® ®á­®¢­ëå äã­ªæ¨© ¢ ®¡« áâ¨ Σ, í«¥¬¥­-
â ¬¨ ª®â®à®£® ï¢«ïîâáï äã­ªæ¨¨ ϕ(x) ∈ C∞(Σ̄) á ª®¬¯ ªâ­ë¬ ­®á¨â¥«¥¬
suppϕ ⊂ Ω, ¯à¨ç¥¬, ¯®á«¥¤®¢ â¥«ì­®áâì äã­ªæ¨© ϕk, k ∈ N áå®¤¨âáï ª
äã­ªæ¨¨ ϕ ∈ D ¯à¨ k → ∞, ¥á«¨  ) áãé¥áâ¢ã¥â ª®¬¯ ªâ­®¥ ¬­®¦¥áâ¢®
G ⊂ Σ â ª®¥, çâ® suppϕ ⊂ G ¨ suppϕk ⊂ G ¤«ï ¢á¥å k ∈ N ¡) äã­ªæ¨¨ ϕk

¨ ¢á¥ ¨å ¯à®¨§¢®¤­ë¥ à ¢­®¬¥à­® áå®¤ïâáï ª äãª­ªæ¨¨ ϕ ¨ ¥¥ á®®â¢¥âáâ-
¢ãîé¨¬ ¯à®¨§¢®¤­ë¬ à ¢­®¬¥à­® ­  ¬­®¦¥áâ¢¥ Σ.

�ãáâì D′ ¥áâì ¯à®áâà ­áâ¢® ®¡®¡é¥­­ëå äã­ªæ¨©, ®¯à¥¤¥«¥­­ëå ¢ ®¡-
« áâ¨ Σ, ¯®¤ ª®â®àë¬¨ ¯®­¨¬ îâáï ¤¥©áâ¢¨â¥«ì­ë¥ ­¥¯à¥àë¢­ë¥ ¯® �¥©­¥
«¨­¥©­ë¥ äã­ªæ¨®­ «ë ­ ¤ ¯à®áâà ­áâ¢®¬ D. � ¯à®áâà ­áâ¢¥ D′ ¢¢¥¤¥­®
¯®­ïâ¨¥ áå®¤¨¬®áâ¨ ¯®á«¥¤®¢ â¥«ì­®áâ¨ ª ª á« ¡ ï áå®¤¨¬®áâì ¯®á«¥¤®-
¢ â¥«ì­®áâ¨ äã­ªæ¨®­ «®¢. �¡®§­ ç¨¬ (f, ϕ) | §­ ç¥­¨¥ äã­ªæ¨®­ « 
f ∈ D′ ­  äã­ªæ¨¨ ϕ ∈ D.

�¥¯¥àì ¯à¥¤¯®«®¦¨¬, çâ® à áá¬ âà¨¢ ¥¬®¥ ¬­®¦¥áâ¢® Σ ¥áâì ¯®¢¥àå-
­®áâì ¢ ¯à®áâà ­áâ¢¥ R3, «¥¦ é ï ­  ª®®à¤¨­ â­®© ¯«®áª®áâ¨ Ox1x2 ¨
¯ãáâì ~n = (0, 0, 1) | ¯®«®¦¨â¥«ì­ë© ¢¥ªâ®à ­®à¬ «¨ ª ¯®¢¥àå­®áâ¨ Σ.
�ãáâì u(x) ¥áâì äã­ªæ¨ï, ®¯à¥¤¥«¥­­ ï ¢ ®¤­®¬ ¨§ ¯®«ã¯à®áâà ­áâ¢ x3 >
> 0 ¨«¨ x3 < 0 ¨ ¯ãáâì f ∈ D′.

�¯à¥¤¥«¥­¨¥ 1. �ã­ªæ¨ï u ¨¬¥¥â ­  ¯®¢¥àå­®áâ¨ Σ ®¡®¡é¥­-
­ë¥ ªà ¥¢ë¥ §­ ç¥­¨ï uΣ = f (®¡®¡é¥­­ãî ­®à ¬ «ì­ãî ¯à®¨§¢®¤-
­ãî ∂u/∂n = f) á® áâ®à®­ë ¢¥ªâ®à  ~n1, £¤¥ ~n1 = ±~n, ¥á«¨ ∀ϕ ∈
∈ D ¢ë¯®«­¥­® ãá«®¢¨¥ (f, ϕ) = lim

ε→0,ε>0

∫
Σ

u(x + ε~n1)ϕ(x)dx ((f, ϕ) =
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= lim
ε→0,ε>0

∫
Σ

∂u(x + ε~n1)/∂nϕ(x)dx á®®â¢¥âáâ¢¥­­®).

� áá¬®âà¨¬ ªà ¥¢ãî § ¤ çã �¥©¬ ­  ­  ¬­®¦¥áâ¢¥ Ω = R3 \ Σ (Σ̄ |
§ ¬ëª ­¨¥ ¬­®¦¥áâ¢  Σ ¢ R3):

∆u(x) ≡ ∂2u(x)
∂x2

1

+
∂2u(x)

∂x2
2

+
∂2u(x)

∂x2
3

= 0 ¯à¨ x ∈ Ω, (1)

(∂u/∂n)+ = (∂u/∂n)− = f ­  ¯®¢¥àå­®áâ¨ Σ, (2)
£¤¥ ãá«®¢¨¥ (2) ¯®­¨¬ ¥âáï ¢ á¬ëá«¥ ®¯à¥¤¥«¥­¨ï 1. �¥è¥­¨¥ ¨é¥âáï ¢
ª« áá¥ äã­ªæ¨©, ¨¬¥îé¨å ­  ¯®¢¥àå­®áâ¨ Σ®¡®¡é¥­­ë¥ ªà ¥¢ë¥ §­ ç¥-
­¨ï u± ¨ ®¡®¡é¥­­ë¥ ­®à¬ «ì­ë¥ ¯à®¨§¢®¤­ë¥ (∂u/∂n)±, ®£à ­¨ç¥­­ëå ¢
®ªà¥áâ­®áâ¨ ªà ï ¯®¢¥àå­®áâ¨ Σ ¨ ã¤®¢«¥â¢®àïîé¨å ãá«®¢¨î lim

|x|→∞
u(x) =

= 0.
�®ª § ­  ¥¤¨­áâ¢¥­­®áâì à¥è¥­¨ï ¯®áâ ¢«¥­­®© § ¤ ç¨. �«ï á«ãç ï,

ª®£¤  äã­ªæ¨®­ « f à ¢¥­ ­ã«î ¢ ®ªà¥áâ­®áâ¨ ªà ï ¯®¢¥àå­®áâ¨ Σ (¢
á¬ëá«¥ à ¢¥­áâ¢  ­ã«î ®¡®¡é¥­­ëå äã­ªæ¨©) ¤®ª § ­® áãé¥áâ¢®¢ ­¨¥ à¥-
è¥­¨ï.

�áá«¥¤®¢ ­¨¥ ®á­®¢ ­® ­  ¢¢¥¤¥­¨¨ ¯®­ïâ¨ï ¯®¢¥àå­®áâ­ëå ¯®â¥­æ¨ -
«®¢ á ®¡®¡é¥­­®© ¯«®â­®áâìî. �¥è¥­¨¥ § ¤ ç¨ (1){(2) ¨é¥âáï ¢ ¢¨¤¥ ¯®-
â¥­æ¨ «  ¤¢®©­®£® á«®ï, ¤«ï ª®â®à®£® ¢®§­¨ª ¥â á¨­£ã«ïà­®¥ ¨­â¥£à «ì-
­®¥ ãà ¢­¥­¨¥ á ¨­â¥£à «®¬ ¢ á¬ëá«¥ ª®­¥ç­®£® §­ ç¥­¨ï ¯® �¤ ¬ àã á
®¡®¡é¥­­®© ¯«®â­®áâìî.

�«ï á«ãç ï, ª®£¤  äã­ªæ¨ï f ¢ £à ­¨ç­®¬ ãá«®¢¨¨ (2) ¥áâì äã­ªæ¨-
®­ « ­ ¤ ¯à®áâà ­áâ¢®¬ ­¥¯à¥àë¢­ëå äã­ªæ¨©, à §à ¡®â ­ ¨ ®¡®á­®¢ ­
ç¨á«¥­­ë© ¬¥â®¤ à¥è¥­¨ï à áá¬ âà¨¢ ¥¬®© § ¤ ç¨ ¢ ª®â®à®¬ ¯à¨¡«¨¦¥­-
­®¥ à¥è¥­¨¥ ¨é¥âáï ¢ ¢¨¤¥ ¯®â¥­æ¨ «  ¤¢®©­®£® á«®ï c ªãá®ç­®-¯®áâ®ï­­®©
¯«®â­®áâìî.

�®«ãç¥­­ë¥ â¥®à¥â¨ç¥áª¨¥ à¥§ã«ìâ âë ¨á¯®«ì§®¢ ­ë ¢ ¯à¨«®¦¥­¨¨ ª
à¥è¥­¨î § ¤ ç  íà®¤¨­ ¬¨ª¨ ®¡ ®¡â¥ª ­¨¨ â®­ª¨å ¨ â¥«¥á­ëå ®¡ê¥ª-
â®¢ ¨¤¥ «ì­®© ­¥á¦¨¬ ¥¬®© ¦¨¤ª®áâìî ¯à¨ ãá«®¢¨¨, çâ® ­  ¯®¢¥àå­®áâ¨
®¡ê¥ªâ  ®áãé¥áâ¢«ï¥âáï ®âá®á ¯®â®ª  ç¥à¥§ â®­ª®¥ ®â¢¥àáâ¨¥ ¨«¨ â®­ªãî
é¥«ì.
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ãá«®¢¨ï¬¨ // �¨ää¥à¥­æ. ãà ¢­¥­¨ï â.38, ü9, 2002£. c.1172{1182.
2. M.G. Dimitroglo, I.K. Lifanov, A.V. Setukha. On numerical modelling of a three-

dimensional 
ow past a wing with external 
ow suction and on the e�ect of 
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suction on trailing vortices // Russian Journal of Numerical Analysis and Mathe-
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� áá¬ âà¨¢ ¥âáï á¨áâ¥¬ 
t∫

0

m∑

j=1

Ki j(t, s)
(

xj(s) +
m∑

k=1

aj kxk(αs) + gj(slx(s), s)
)

ds =

= fi(t), i = 1, .., m, (1)

£¤¥ ¬ âà¨æ  K ¨ ¢¥ªâ®à-äã­ªæ¨¨ g, f |  ­ «¨â¨ç¥áª¨¥ ¢ ®ªà¥áâ­®áâ¨
­ã«ï, ¯à¨ç¥¬

K(t, s) =
n∑

i=0

Kn
n−it

n−isi + O((|t|+ |s|)n+1), det Kn
n−i 6= 0, i = 0, 1, . . . , n.

gj(slx(s), s) := gj(sl1j x1(s), ..., slmj xm(s), s), min
ij

li j = l.

� áá¬ âà¨¢ ¥âáï á«ãç ©, ª®£¤  l > n. �âà®ïâáï ®¡®¡é¥­­ë¥ à¥è¥­¨ï á
â®ç¥ç­ë¬ ­®á¨â¥«¥¬ ¢ á¨­£ã«ïà­®© ç áâ¨ ¢¨¤ 

x(t) = c0δ(t) + c1δ
(1)(t) + . . . + cnδ(n)(t) + u(t), (2)

£¤¥ δ(t) | äã­ªæ¨ï �¨à ª , c0, ..., cn | ¯®áâ®ï­­ë¥ ¢¥ªâ®àë ¨§ Rm, u(t) |
à¥£ã«ïà­ ï ¢¥ªâ®à-äã­ªæ¨ï. �®ª § ­ë â¥®à¥¬ë áãé¥áâ¢®¢ ­¨ï ­¥¯à¥àë¢-
­ëå ¨ ®¡®¡é¥­­ëå à¥è¥­¨© (2) á¨áâ¥¬ ­¥«¨­¥©­ëå ¨­â¥£à «ì­ëå ãà ¢­¥-
­¨© �®«ìâ¥ààë ¯¥à¢®£® à®¤  (1). � ¯¥à¢ëå ¤¢ãå â¥®à¥¬ å ¯à¥¤¯®« £ -
¥âáï, çâ® ¢ ãà ¢­¥­¨¨ (1) ­¥â ¢®§¬ãé¥­¨ï  à£ã¬¥­â , â® ¥áâì ¬ âà¨æ  A =
= ‖aj s‖ ≡ 0. � â¥®à¥¬ å 1 ¨ 2 u(t) |  ­ «¨â¨ç¥áª ï ¢ ®ªà¥áâ­®áâ¨ â®çª¨
t = 0. � â¥®à¥¬¥ 3 â®çª  t = 0 ¬®¦¥â ¡ëâì «®£ à¨ä¬¨ç¥áª®© ®á®¡®© â®çª®©
äã­ªæ¨¨ u(t) (â® ¥áâì äã­ªæ¨ï à áª« ¤ë¢ ¥âáï ¢ «®£ à¨ä¬®-áâ¥¯¥­­®©
àï¤).

∗� ¡®â  ç áâ¨ç­® ¯®¤¤¥à¦ ­  ���� (£à ­â 05{01{00336) ¨ �àªãâáª¨¬ �®áã¤ àáâ-
¢¥­­ë¬ �­¨¢¥àá¨â¥â®¬ (¯à®¥ªâ 2007{01{03)
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�¥®à¥¬  1. �ãáâì l > n,

det
( n∑

i=0

Kn
n−i

1
i + j

)
6= 0, j = 1, 2, . . . ,

detKn
n−i 6= 0, i = 0, 1, . . . , n, det

( n∑

i=0

Kn
n−i

)
6= 0.

(3)

�®£¤  á¨áâ¥¬  (1) ¢ ª« áá¥ D′
n(−ρ̃, ρ̃) ¨¬¥¥â ¥¤¨­áâ¢¥­­®¥ à¥è¥­¨¥ (2),

£¤¥ ¯®áâ®ï­­ë¥ c0, . . . , cn ®¯à¥¤¥«ïîâáï ¥¤¨­áâ¢¥­­ë¬ ®¡à §®¬ ¨§ á¨á-
â¥¬ë «¨­¥©­ëå  «£¥¡à ¨ç¥áª¨å ãà ¢­¥­¨©, ­¥¯à¥àë¢­ ï ¢¥ªâ®à-äã­ªæ¨ï
u(t) áâà®¨âáï ¬¥â®¤®¬ ¯®á«¥¤®¢ â¥«ì­ëå ¯à¨¡«¨¦¥­¨©.

�¥®à¥¬  2. �ãáâì ¢ ãá«®¢¨ïå â¥®à¥¬ë 1
n∑

i=0

Kn
n−i = 0 ¨ ¯à¨ íâ®¬

∂iK(t, s)
∂ti

∣∣∣∣
s=t

= 0, i = 0, 1, . . . , r − 1,
∂rK(t, s)

∂tr

∣∣∣∣
s=t

= O(tn−r), r 6 n.

�®£¤  ãâ¢¥à¦¤¥­¨ï â¥®à¥¬ë 1 ®áâ îâáï á¯à ¢¥¤«¨¢ë¬¨.
�¥®à¥¬  3. �ãáâì l > n, ¢ë¯®«­¥­ë ãá«®¢¨ï (3), ¬ âà¨æ  A 6≡

6≡ 0, 0 < |α| < 1,

det
(

Em +
1

αi|α|A
)
6= 0, i = 0, 1, ..., n. (4)

�®£¤  ãà ¢­¥­¨¥ (1) ¨¬¥¥â ®¡®¡é¥­­®¥ à¥è¥­¨¥

x(t) =
(

Em +
1

α0|α|A
)−1

c0δ(t) + ... +
(

Em +
1

αn|α|A
)−1

cnδ(n)(t) + u(t),

£¤¥ ¢¥ªâ®àë ª®­áâ ­â c0, ..., cn ®¯à¥¤¥«ïîâáï ¨§ á¨áâ¥¬ë «¨­¥©­ëå  «-
£¥¡à ¨ç¥áª¨å ãà ¢­¥­¨©, à¥£ã«ïà­ ï ¢¥ªâ®à-äã­ªæ¨ï u(t) ï¢«ï¥âáï  ­ -
«¨â¨ç¥áª®© ¢ ®ªà¥áâ­®áâ¨ ­ã«ï, ¥á«¨

det[Em + αjE] 6≡ 0, j = 0, 1, 2, ... (5)
¨ à áª« ¤ë¢ ¥âáï ¢ «®£ à¨ä¬¨ç¥áª¨© àï¤, ¥á«¨ ãá«®¢¨¥ (5) ¢ë¯®«­ï¥âáï
­¥ ¤«ï ¢á¥å j.

�á«¨ ãá«®¢¨¥ (5) ­¥ ¢ë¯®«­ï¥âáï ¯à¨ j 6≡ k, â® äã­ªæ¨î u(t) á«¥¤ã¥â
áâà®¨âì ¢ ¢¨¤¥ «®£ à¨ä¬®-áâ¥¯¥­­®£® àï¤ , ¨á¯®«ì§ãï à¥§ã«ìâ âë à ¡®âë
[2].

�à¨¬¥à. � áá¬®âà¨¬ á¨áâ¥¬ã ãà ¢­¥­¨©
t∫

0

(t2 + ts− 2s2)(x1(s) + s5x2
2(s)) ds = 1 + t.

t∫

0

(t2 + ts− 2s2)(x2(s) + s6x1(s)x2(s)) ds = 2 + t2 +
5
6
t3.
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t∫

0

(t2 + ts− 2s2)(x3(s) + s5x3(s)x2(s)) ds = 3 + t + t2 + t3.

�¤¥áì ¢ë¯®«­¥­ë ãá«®¢¨ï â¥®à¥¬ë 2 ¯à¨ n = 2, l = 5/2, p = 1. � ª« áá¥
D′ áãé¥áâ¢ã¥â à¥è¥­¨¥

x1(t) = δ(t)− δ(1)(t)− 1
14

t5 + O(t6),

x2(t) = 2δ(t)− 1
4
δ(2)(t) + 1 + O(t),

x3(t) = 3δ(t)− δ(1)(t)− 1
4
δ(2)(t) +

6
5

+ O(t).

�¯¨á®ª «¨â¥à âãàë
1. �¨¤®à®¢ �.�., �¨¤®à®¢ �.�. �ãé¥áâ¢®¢ ­¨¥ ¨ ¯®áâà®¥­¨¥ ®¡®¡é¥­­ëå à¥è¥-

­¨© ­¥«¨­¥©­ëå ¨­â¥£à «ì­ëå ãà ¢­¥­¨© �®«ìâ¥ààë ¯¥à¢®£® à®¤  // �¨ä-
ä¥à¥­æ. ãà ¢­¥­¨ï. 2006. { �.42. ü.9. { C.1243{1247.
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e-mail: krasnik andrey@mail.ru, sidorov@math.isu.runnet.ru

� áá¬ âà¨¢ ¥âáï ®¯¥à â®à-äã­ªæ¨ï B−λA, £¤¥ B, A | § ¬ª­ãâë¥ «¨-
­¥©­ë¥ ®¯¥à â®àë, ¤¥©áâ¢ãîé¨¥ ¢ ¡ ­ å®¢ëå ¯à®áâà ­áâ¢ å, á ¯«®â­ë¬¨
®¡« áâï¬¨ ®¯à¥¤¥«¥­¨ï, D(B) ⊆ D(A). �à¥¤£®«ì¬®¢ ®¯¥à â®à B ¨¬¥¥â
ª ­®­¨ç¥áª¨© ¯®«­ë© A-¦®à¤ ­®¢ ­ ¡®à (á¬. [1, £«. 9], [2]). �ãáâì

{
ϕ

(1)
i

}
,{

ψ
(1)
i

}
, i = 1, n | ¡ §¨áë ¢ N (B) ¨ N (B∗) á®®â¢¥âáâ¢¥­­®, ¯à®¥ªâ®àë

Q =
n∑

i=1

pi∑

j=1

〈
· , ψ(j)

i

〉
z
(j)
i , P =

n∑

i=1

pi∑

j=1

〈
· , γ(j)

i

〉
ϕ

(j)
i ,

£¤¥ Bϕ
(j)
i = Aϕ

(j−1)
i , B∗ψ(j)

i = A∗ψ(j−1)
i , γ

(j)
i = Aϕ

(pi+1−j)
i , z

(j)
i =
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= A∗ψ(pi+1−j)
i ¨ ®£à ­¨ç¥­­ë© ®¯¥à â®à

Γ =

(
B +

n∑

i=1

〈
· , γ(j)

i

〉
z
(j)
i

)−1

á®®â¢¥âáâ¢ãîâ íâ®¬ã ¦®à¤ ­®¢ã ­ ¡®àã. �§¢¥áâ­®, çâ® ª ­®­¨ç¥áª¨¥ ¯®«-
­ë¥ ­ ¡®àë áãé¥áâ¢ãîâ ¨ ¯à®¥ªâ®àë P ¨ Q ¬®£ãâ ¡ëâì ¯®áâà®¥­ë, ¥á«¨
λ = 0 | ¨§®«¨à®¢ ­­ ï ®á®¡ ï äà¥¤£®«ì¬®¢  â®çª , â.¥. ®¯¥à â®à B − λA
­¥¯à¥àë¢­® ®¡à â¨¬ ¢ ®ªà¥áâ­®áâ¨ 0 < |λ| < ρ (¨«¨, íª¢¨¢ «¥­â­®, µB−A,
¢ ®ªà¥áâ­®áâ¨ R < |µ| < +∞).

�¥®à¥¬ . �¯¥à â®à B − λA ­¥¯à¥àë¢­® ®¡à â¨¬ ¢ ®ªà¥áâ­®áâ¨ 0 <
< |λ| < ρ â®£¤  ¨ â®«ìª® â®£¤ , ª®£¤  B ¨¬¥¥â ª ­®­¨ç¥áª¨© ¯®«­ë©
A-¦®à¤ ­®¢ ­ ¡®à. �à¨ç¥¬ ¯à¨ λ <

1
‖AΓ‖

(B − λA)−1 = Γ (I − λAΓ)−1 (I −Q)−

−
n∑

i=1

pi∑

j=1

j∑
s=1

λ−s
〈
· , ψ(j+1−s)

i

〉
ϕ

(pi+1−j)
i . (1)

�¥®à¥¬  ¤®¯®«­ï¥â ®¤¨­ ¨§¢¥áâ­ë© à¥§ã«ìâ â ® ¦®à¤ ­®¢ëå ­ ¡®à å
(á¬. [1, £«. 9], [2]), â ª ª ª §¤¥áì ¯à¨¢®¤¨âáï ª®¬¯ ªâ­®¥ ï¢­®¥ ¯à¥¤-
áâ ¢«¥­¨¥ ®¡à â­®£® ®¯¥à â®à  (B − λA)−1. �®ª § â¥«ìáâ¢® â®¦¤¥áâ¢ 
(1) ¨á¯®«ì§ã¥â {P,Q}-á¯«¥â ¥¬®áâì [4] ®¯¥à â®à®¢ B, A, Γ ¨ ¯à¥¤áâ ¢«¥-
­¨¥ ¥¤¨­áâ¢¥­­®£® à¥è¥­¨ï ãà ¢­¥­¨ï (B − λA) x = f ¢ ¢¨¤¥ x = Γy +

+
n∑

i=1

pi∑
j=1

cijϕ
(j)
i , £¤¥ y = (I − λAΓ)−1 (I −Q) f . �¥ªâ®à C ¨§ ¯à®áâà ­áâ¢ 

Rp1+...+pn ®¯à¥¤¥«ï¥âáï ¨§ á¨áâ¥¬ë «¨­¥©­ëå  «£¥¡à ¨ç¥áª¨å ãà ¢­¥­¨© á
®¡à â¨¬®© ¡«®ç­®-¤¨ £®­ «ì­®© ¬ âà¨æ¥©.

�«¥¤áâ¢¨¥ 1. �æ¥­ª 
∥∥∥(B − λA)−1

∥∥∥ ∼ C
|λ|p ¯à¨ λ → 0 (á®®â¢¥âáâ-

¢¥­­®, ®æ¥­ª 
∥∥∥(µB −A)−1

∥∥∥ ∼ C |µ|p−1 ¯à¨ µ → +∞) ¢ë¯®«­¥­  â®£¤  ¨
â®«ìª® â®£¤ , ª®£¤  p = max(p1, . . . , pn).

� ¬¥ç ­¨¥ 1. p = 1 â®£¤  ¨ â®«ìª® â®£¤ , ª®£¤ 

det
[〈

Aϕ
(1)
i , ψ

(1)
k

〉]n

i,k=1
6≡ 0.

�«¥¤áâ¢¨¥ 2. �á«¨ C

|λ|l1 6
∥∥∥(B − λA)−1

∥∥∥ 6 C

|λ|l2 , l1 6 l2, â® á¯à ¢¥¤-
«¨¢® ­¥à ¢¥­áâ¢® l1 6 max(p1, . . . , pn) 6 l2.

�«¥¤áâ¢¨¥ 3. �ãáâì B, A | ª¢ ¤à â­ë¥ ¬ âà¨æë N ×N , Min(µ) |
¬¨­®à, ¯®«ãç ¥¬ë© ¢ë¡à áë¢ ­¨¥¬ áâà®ª¨ i ¨ áâ®«¡æ  n ¨§ ¬ âà¨ç­®£®
¯ãçª  µB −A. �ãáâì det (µB −A) ∼ C1µ

l, Min(µ) ∼ Cinµlin ¯à¨ µ → +∞,
i, n = 1, N . �®£¤  ¢ë¯®«­¥­  ®æ¥­ª 

∥∥∥(µB −A)−1
∥∥∥ ∼ C2 |µ|

max
i,n

lin−l
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¯à¨ µ → +∞. �®«¥¥ â®£®,
∥∥∥(B − λA)−1

∥∥∥ ∼ C
|λ|p λ → 0 â®£¤  ¨ â®«ìª®

â®£¤ , ª®£¤  l = max
i,n

lin − p + 1, £¤¥ p | ¬ ªá¨¬ «ì­ ï ¤«¨­  æ¥¯®ç¥ª ¢
¯®«­®¬ ª ­®­¨ç¥áª®¬ A-¦®à¤ ­®¢®¬ ­ ¡®à¥.

� ¬¥ç ­¨¥ 2. �á«¨ rank B = N − 1, â® max
i,n

lin = rank B, p = N − l.
�á«¨ rank B = l, â® ­¥®¡å®¤¨¬® p = 1, â. ª. max

i,n
{lin, l} 6 rankB. � íâ®¬

á«ãç ¥ ¯à¨å®¤¨¬ ª ªà¨â¥à¨î ýà ­£-áâ¥¯¥­ìþ (á¬. ¡¨¡«¨®£à ä¨î ¢ [3]),
è¨à®ª® ¨á¯®«ì§ã¥¬®¬ã ¢ â¥®à¨¨  «£¥¡à®-¤¨ää¥à¥­æ¨ «ì­ëå ãà ¢­¥­¨©.
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­¥­¨©. �.: � ãª , 1969.
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e-mail: mathsms@yandex.ru

� ­¥áª®«ìª¨å ­¥¤ ¢­¨å à ¡®â å ­ ©¤¥­ë ¯à®áâë¥ ¤®ª § â¥«ìáâ¢  â®£®
ä ªâ , çâ® á¤¢¨­ãâë¥ ®¯¥à â®àë � à¤¨ [1{3] ï¢«ïîâáï ã­¨â à­ë¬¨ ¢
¯à®áâà ­áâ¢¥ L2(0,∞)

H1f = f(x)− 1
x

x∫

0

f(y) dy, H2f = f(x)−
∞∫

x

f(y)
y

dy. (1)

�  á ¬®¬ ¤¥«¥ íâ® ç áâ­ë© á«ãç © ã­¨â à­®áâ¨ ¡®«¥¥ ®¡é¨å ®¯¥à -
â®à®¢ ¯à¥®¡à §®¢ ­¨ï á® á¯¥æ¨ «ì­ë¬¨ äã­ªæ¨ï¬¨ ¢ ï¤à å, ¯®«ãç¥­­ëå
à ­¥¥  ¢â®à®¬ [4{7] ¢ ¯®¨áª å ã­¨â à­ëå ®¡®¡é¥­¨© ¨§¢¥áâ­ëå ®¯¥à â®à®¢
�®­¨­  ¨ �ã áá®­  [8{10].

�¯à¥¤¥«¥­¨¥ 1. �¢¥¤ñ¬ ®¯¥à â®àë �ãè¬ ­ {�à¤¥©¨ ­ã«¥¢®£® ¯®-
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àï¤ª  £« ¤ª®áâ¨ ¯® ä®à¬ã« ¬

S1f =
d

dx

x∫

0

Pν

(x

t

)
f(t) dt, S2f = (− d

dx
)

∞∫

x

Pν

(x

t

)
f(t) dt, (2)

P1f =

x∫

0

Pν

(
t

x

)
df(t)
dt

dt, P2f =

∞∫

x

Pν

(
t

x

)
(−df(t)

dt
) dt, (3)

£¤¥ Pν(z) = P 0
ν (z) | äã­ªæ¨ï �¥¦ ­¤à .

�¥®à¥¬  1. �¯¥à â®àë �ãè¬ ­ {�à¤¥©¨ ­ã«¥¢®£® ¯®àï¤ª  £« ¤ª®áâ¨
S1, S2 ­  ¯®¤å®¤ïé¨å äã­ªæ¨ïå ï¢«ïîâáï ®¯¥à â®à ¬¨ ¯à¥®¡à §®¢ ­¨ï
â¨¯  �®­¨­ ,   P1, P2 |â¨¯  �ã áá®­ , ®­¨ ¤¥©áâ¢ãîâ ¯® ä®à¬ã« ¬

SνLν = D2Sν , PνD2 = LνPν , Lν = D2 − ν(ν + 1)
x2

. (4)

�¥®à¥¬  2. �«ï ã­¨â à­®áâ¨ ¢ L2(0,∞) ®¯¥à â®à®¢ �ãè¬ ­ {
�à¤¥©¨ ­ã«¥¢®£® ¯®àï¤ª  £« ¤ª®áâ¨ (2) { (3) ­¥®¡å®¤¨¬® ¨ ¤®áâ â®ç­®,
çâ®¡ë ç¨á«® ν ¡ë«® æ¥«ë¬.

�à¨ §­ ç¥­¨ïå ν = 1, 2, 3 ¯®«ãç ¥âáï
�«¥¤áâ¢¨¥. �«¥¤ãîé¨¥ ®¯¥à â®àë ã­¨â à­ë ¢ L2(0,∞), ¨å á¯¥ªâà

á®¢¯ ¤ ¥â á ¥¤¨­¨ç­®© ®ªàã¦­®áâìî:

H1f = f(x)− 1
x

x∫

0

f(y) dy, H2f = f(x)−
∞∫

x

f(y)
y

dy,

H3f = f +

x∫

0

f(y)
dy

y
, H4f = f +

1
x

∞∫

x

f(y) dy,

H5f = f + 3x

x∫

0

f(y)
dy

y2
, H6f = f − 3

x2

x∫

0

yf(y) dy,

H7f = f +
3
x2

∞∫

x

yf(y) dy, H8f = f − 3x

∞∫

x

f(y)
dy

y2
,

H9f = f +
1
2

x∫

0

(
15x2

y3
− 3

y

)
f(y) dy,

H10f = f +
1
2

∞∫

x

(
15y2

x3
− 3

x

)
f(y) dy.

� §ã¬¥¥âáï, ¯à¨¢¥¤ñ­­ë© á¯¨á®ª ¬®¦­® «¥£ª® à áè¨à¨âì. �  ¬®©
¢§£«ï¤ ¯®¤®¡­ëå ¯à®áâëå ï¢­ëå ¯à¨¬¥à®¢ ®ç¥­ì ­¥ å¢ â ¥â ¢ ªãàá å äã­ª-
æ¨®­ «ì­®£®  ­ «¨§ .
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�®«ãç¥­¨¥ ã­¨â à­ëå ¯à¨ ¢á¥å ν ®¯¥à â®à®¢ ¯à¥®¡à §®¢ ­¨ï â¨¯  �®-
­¨­  ¨ �ã áá®­  âà¥¡ã¥â ¡®«¥¥ á«®¦­ëå ¢ëª« ¤®ª. �à¨¢¥¤ñ¬ ®ª®­ç â¥«ì-
­ë© à¥§ã«ìâ â.

�¥®à¥¬  3. �«¥¤ãîé¨¥ ®¯¥à â®àë ï¢«ïîâáï ®¯¥à â®à ¬¨ ¯à¥®¡à §®-
¢ ­¨ï â¨¯  �®­¨­  ¨ �ã áá®­ , ¢§ ¨¬­® ®¡à â­ë¬¨ ¨ ã­¨â à­ë¬¨ ¯à¨
¢á¥å ν:

Sν
Uf = cos

πν

2

(
− d

dx

) ∞∫

x

Pν

(
x

y

)
f(y) dy+

+
2
π

sin
πν

2

( x∫

0

(
x2 − y2

)− 1
2 Q1

ν

(
x

y

)
f(y) dy−

−
∞∫

x

(
y2 − x2

)− 1
2 Q1

ν

(
x

y

)
f(y) dy

)
,

P ν
Uf = cos

πν

2

( x∫

0

Pν

(y

x

) (
d

dy

)
f(y) dy−

− 2
π

sin
πν

2
( x∫

0

(
x2 − y2

)− 1
2 Q1

ν

(y

x

)
f(y) dy−

−
∞∫

x

(
y2 − x2

)− 1
2 Q1

ν

(y

x

)
f(y) dy

))
,

£¤¥ Pν | äã­ªæ¨ï �¥¦ ­¤à  ¯¥à¢®£® à®¤ , Q1
ν | äã­ªæ¨ï �¥¦ ­¤à 

¢â®à®£® à®¤ , Q1
ν | äã­ªæ¨ï �¥¦ ­¤à  ¢â®à®£® à®¤  ­  à §à¥§¥ [11].

� ª¨¬ ®¡à §®¬, ¬®¦­® á¤¥« âì ¢ë¢®¤, çâ® ¢¢¥¤ñ­­ë¥  ¢â®à®¬ ¢ [4{7]
®¯¥à â®àë ¯à¥®¡à §®¢ ­¨ï �ãè¬ ­ {�à¤¥©¨ à §«¨ç­ëå â¨¯®¢ ï¢«ïîâáï
¯®«¥§­ë¬¨ ®¡®¡é¥­¨ï¬¨ ª« áá¨ç¥áª¨å ®¯¥à â®à®¢ � à¤¨ [1{2]. �à¨ ­¥ª®-
â®àëå ãá«®¢¨ïå ®­¨ ®¡« ¤ îâ á¯«¥â îé¨¬ á¢®©áâ¢®¬ ¨ ï¢«ïîâáï ã­¨â à-
­ë¬¨.

�¯¨á®ª «¨â¥à âãàë
1. Opic B., Kufner A. Hardy{Type Inequalities. { Longman, 1990.
2. Kufner A., Persson L.-E. Weighted Inequalities of Hardy Type. World Scienti�c,

Singapore, 2003.
3. Kufner A., Maligranda L., Persson L.-E. The Hardy Inequality. { Pilsen, 2007. {

162 P.
4. �¨â­¨ª �.�. �­¨â à­®áâì ¨ ®£à ­¨ç¥­­®áâì ®¯¥à â®à®¢ �ãè¬ ­ {�à¤¥©¨

­ã«¥¢®£® ¯®àï¤ª  £« ¤ª®áâ¨ // �à¥¯à¨­â ¨­áâ¨âãâ   ¢â®¬ â¨ª¨ ¨ ¯à®æ¥áá®¢
ã¯à ¢«¥­¨ï ��� ���. { �« ¤¨¢®áâ®ª, 1990. { 45 �.

5. �¨â­¨ª �.�. � ªâ®à¨§ æ¨ï ¨ ®æ¥­ª¨ ­®à¬ ¢ ¢¥á®¢ëå «¥¡¥£®¢ëå ¯à®áâà ­áâ¢ å
®¯¥à â®à®¢ �ãè¬ ­ {�à¤¥©¨ // ��� ����. { 1991. { â.320. { ü6. { �.1326{
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1330.
6. Sitnik S.M. Factorization and estimates of the norms of Buschman{Erd¥lyi opera-

tors in weighted Lebesgue spaces. Soviet Mathematics Doklades. 1992, Vol. 44, No.
2, P. 641{646.

7. �¨â­¨ª �.�. �¯¥à â®àë ¯à¥®¡à §®¢ ­¨ï ¨ ¨å ¯à¨«®¦¥­¨ï. � ª­¨£¥: ý�áá«¥-
¤®¢ ­¨ï ¯® á®¢à¥¬¥­­®¬ã  ­ «¨§ã ¨ ¬ â¥¬ â¨ç¥áª®¬ã ¬®¤¥«¨à®¢ ­¨îþ, �« -
¤¨ª ¢ª §: �§¤-¢® ���� ��� ���, 2008. { 70 á.

8. Delsarte J. Sur certaines transformation fonctionnelles relative aux �equations
lin�eares aux d�eriv�ees partielles du seconde ordre // C. R. Acad. Sci. Paris. { 1938.
{ 206. { 1780{1782.

9. Carroll R. Transmutation, Scattering Theory and Special Functions. { North Hol-
land, 1982. { 457 p.

10. �¥¢¨â ­ �.�. � §«®¦¥­¨ï ¯® äã­ªæ¨ï¬ �¥áá¥«ï ¢ àï¤ë ¨ ¨­â¥£à «ë �ãàì¥
// ���. { 1951. { �. 6. { �ë¯. 2. { �. 102{143.

11. �¥©â¬¥­ �., �à¤¥©¨ �. �ëáè¨¥ âà ­áæ¥­¤¥­â­ë¥ äã­ªæ¨¨. â.1. { �.: � ãª ,
�«. à¥¤. ���, 1973. { 296 á.
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� áá¬®âà¨¬ ¢ ®¡« áâ¨ QT = (0, l)× (0, T ) á¬¥è ­­ãî § ¤ çã ¤«ï ®¤­®-

¬¥à­®£® «¨­¥©­®£® £¨¯¥à¡®«¨ç¥áª®£® ãà ¢­¥­¨ï ¢â®à®£® ¯®àï¤ª  á ¯¥à¥-
¬¥­­ë¬¨ ª®íää¨æ¨¥­â ¬¨:

utt − (a(x, t)ux)x + b(x, t)ux + c(x, t)u = 0, (1)
u(0, t) = ν(t), u(l, t) = µ(t), (2)
u(x, 0) = u0(x), ut(x, 0) = u1(x). (3)

�ã¤¥¬ ¯à¥¤¯®« £ âì, çâ® a ∈ C2(QT ), b, c ∈ C1(QT ), ¨ áãé¥áâ¢ã¥â ª®­-
áâ ­â  a1, â ª ï çâ® 0 < a1 6 a(x, t) ¢ QT .

� áá¬®âà¨¬ § ¤ çã â®ç­®£® £à ­¨ç­®£® ã¯à ¢«¥­¨ï ¤«ï ãà ¢­¥­¨ï (1).
�ãáâì § ¤ ­ë ­ ç «ì­ë¥ ¤ ­­ë¥ u0(x), u1(x). �à¥¡ã¥âáï ­ ©â¨ â ª¨¥
äã­ªæ¨¨ ν(t), µ(t), çâ®¡ë à¥è¥­¨¥ § ¤ ç¨ (1){(3) ã¤®¢«¥â¢®àï«® ãá«®¢¨ï¬

u(x, T ) = 0, ut(x, T ) = 0. (4)
�«ï ¤®ª § â¥«ìáâ¢  à §à¥è¨¬®áâ¨ ¤ ­­®© § ¤ ç¨ ¨ ¤«ï ¨áá«¥¤®¢ ­¨ï

á¢®©áâ¢ ã¯à ¢«¥­¨© ¨á¯®«ì§ã¥âáï ¬¥â®¤ HUM (Hilbert Uniqueness Method),
¯à¥¤áâ ¢«¥­­ë© ¢ à ¡®â¥ [1]. �à¨ íâ®¬ ¢®¯à®á ® â®ç­®© ã¯à ¢«ï¥¬®áâ¨ ¤«ï
ãà ¢­¥­¨ï (1) á¢®¤¨âáï ª ¨áá«¥¤®¢ ­¨î ­ ¡«î¤ ¥¬®áâ¨ ¤«ï á®¯àï¦¥­­®£®
¥¬ã ãà ¢­¥­¨ï. �«ï â®£®, çâ®¡ë ¤®ª § âì áãé¥áâ¢®¢ ­¨¥ ã¯à ¢«¥­¨© ν(t)

327



¨ µ(t), ®ª §ë¢ ¥âáï ¤®áâ â®ç­ë¬ ¯®«ãç¨âì ¤«ï á®¯àï¦¥­­®£® ãà ¢­¥­¨ï á
®¤­®à®¤­ë¬¨ £à ­¨ç­ë¬¨ ãá«®¢¨ï¬¨ ®æ¥­ªã:

l∫

0

(
u2

t (x, 0) + a(x, 0)u2
x(x, 0)

)
dx 6 C

T∫

0

(
a2(0, t)u2

x(0, t) + a2(l, t)u2
x(l, t)

)
dt,

£¤¥ C | ­¥ª®â®à ï ¯®«®¦¨â¥«ì­ ï ¯®áâ®ï­­ ï.
�ãáâì t1(x), t2(x) | ¤¢¥ «¥¦ é¨¥ ¢ QT å à ªâ¥à¨áâ¨ª¨ ãà ¢­¥­¨ï (1),

¢ëå®¤ïé¨¥ ¨§ ¤¢ãå ­¨¦­¨å ã£«®¢ ¯àï¬®ã£®«ì­¨ª  QT : t1(0) = 0, t2(l) = 0.
�ã¤¥¬ ¯à¥¤¯®« £ âì, çâ® å à ªâ¥à¨áâ¨ª¨ ¤®áâ¨£ îâ §  ª®­¥ç­®¥ ¢à¥¬ï
¯à®â¨¢®¯®«®¦­ëå áâ®à®­ ¯àï¬®ã£®«ì­¨ª . �®£¤  ¬®¦­® ®¡®§­ ç¨âì T0 =
= max(t1(l), t2(0)). �à¨ íâ®¬ T0 ¡ã¤¥â ®¯à¥¤¥«ïâìáï â®«ìª® ª®íää¨æ¨¥­-
â®¬ a(x, t).

�¯à ¢¥¤«¨¢® á«¥¤ãîé¥¥ ãâ¢¥à¦¤¥­¨¥.
�¥®à¥¬ . �á«¨ T > T0, â® ¤«ï «î¡ëå u0 ∈ L2(0, l), u1 ∈ H−1(0, l)

áãé¥áâ¢ã¥â ¥¤¨­áâ¢¥­­ ï ¯ à  äã­ªæ¨© ν(t) = ν∗(t) ∈ L2(0, T ) ¨ µ(t) =
= µ∗(t) ∈ L2(0, T ), ®¡¥á¯¥ç¨¢ îé¨å ¢ë¯®«­¥­¨¥ ãá«®¢¨© (4) ¨ ¬¨­¨¬¨-

§¨àãîé¨å ¨­â¥£à «
T∫
0

(
ν2(t) + µ2(t)

)
dt. �à¨ íâ®¬ áãé¥áâ¢ãîâ ¯®«®¦¨-

â¥«ì­ë¥ ª®­áâ ­âë α, β, T1, â ª¨¥ çâ® ¯à¨ T > T1 á¯à ¢¥¤«¨¢ë ­¥à -
¢¥­áâ¢ 

α
(T − T1)
(T + T1)2

‖(u0, u1)‖2 6
T∫

0

(
(ν∗(t))2 + (µ∗(t))2

)
dt 6

6 β
(T + T1)
(T − T1)2

‖(u0, u1)‖2 , (5)

£¤¥ ‖(u0, u1)‖2 = ‖u0‖2L2(0,T ) + ‖u1‖2H−1(0,T ).

�â¬¥â¨¬, çâ® å®âï ¤«ï ­ «¨ç¨ï â®ç­®© ã¯à ¢«ï¥¬®áâ¨ ¤®áâ â®ç­® ¢ë-
¯®«­¥­¨ï ãá«®¢¨ï T > T0, ­® ®æ¥­ª¨ (5) á¯à ¢¥¤«¨¢ë â®«ìª® ¯à¨ T > T1,
¯à¨ç¥¬ T1 > T0.

�¯¨á®ª «¨â¥à âãàë
1. Lions J.-L. Exact controllability, stabilization and perturbations for distributed

systems // SIAM Rev., 1988, V. 30, N. 1, P. 1{68.
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�â ªã­ �.�.
�ã¢ èáª¨© £®áã¤ àáâ¢¥­­ë© ã­¨¢¥àá¨â¥â ¨¬. �.�. �«ìï­®¢ 

�¥¡®ªá àë, �®áá¨ï
e-mail: asail1@mail.ru

�§ãç¥­ å à ªâ¥à á¯¥ªâà  ¨ ­ ©¤¥­  ¥£®  á¨¬¯â®â¨ª  ¤«ï ®¯¥à â®à­®£®
¯ãçª  ¢ Rn

L = A− λB, B = q(x)E, (1)
¯à¨ à §«¨ç­ëå ¯à¥¤¯®«®¦¥­¨ïå ®â­®á¨â¥«ì­® í««¨¯â¨ç¥áª®£® ¤¨ää¥à¥­-
æ¨ «ì­®£® ®¯¥à â®à  A á ¤¥©áâ¢¨â¥«ì­ë¬¨ ª®íää¨æ¨¥­â ¬¨ ¢ Rn ¯®àï¤ª 
m. �à¨ íâ®¬ q(x) ∈ R §­ ª®¯¥à¥¬¥­­ , M0 = {x ∈ Rn: q(x) = 0}, M1 =
= {x ∈ Rn: q(x) > 0}, M2 |  ­ «®£¨ç­®. �  M0 ­ « £ îâáï ­¥ª®â®-
àë¥ ¤®¯®«­¨â¥«ì­ë¥ ãá«®¢¨ï, ­® ®­® ¬®¦¥â ¡ëâì ­¥®¤­®á¢ï§­ë¬ ¨ ­¥®-
£à ­¨ç¥­­ë¬ (¢ ®â¤¥«ì­ëå á«ãç ïå). �ã«¨ q(x) ­  M0 ¨¬¥îâ ª®­¥ç­ë©
(¢®§¬®¦­®, à §«¨ç­ë© | ¤«ï ®â¤¥«ì­ëå ç áâ¥©) ¯®àï¤®ª. �«ï ¯à®áâ®âë,
¯à¥¤¯®« £ ¥¬, çâ® ª®íää¨æ¨¥­âë ®¯¥à â®à  (1) ¡¥áª®­¥ç­® ¤¨ää¥à¥­æ¨-
àã¥¬ë. �§ãç îâáï á«ãç ¨, ª®£¤  ®¯¥à â®à A = A∗ á ¬®á®¯àï¦¥­­ë© ¨
¯®«ã®£à ­¨ç¥­­ë©: A > bE, b > −∞.

�® ¢á¥å à áá¬®âà¥­­ëå á«ãç ïå, á¯¥ªâà σ(L) ®¯¥à â®à  (1) ¤¨áªà¥â¥­
¨ ¤¥©áâ¢¨â¥«¥­, §  ¨áª«îç¥­¨¥¬, ¡ëâì ¬®¦¥â, ª®­¥ç­®£® ç¨á«  ¯®¯ à­®-
á®¯àï¦¥­­ëå ª®¬¯«¥ªá­ëå á®¡áâ¢¥­­ëå §­ ç¥­¨©. �à¨ ¨§ãç¥­¨¨ å à ª-
â¥à  á¯¥ªâà , ¨á¯®«ì§ã¥âáï â¥®à¨ï ®¯¥à â®à®¢ ¢ ¯à®áâà ­áâ¢ å á ¨­¤¥ä¨-
­¨â­®© ¬¥âà¨ª®© | à §«¨ç­ë¥ â ª¨¥ ¬¥âà¨ª¨ (¨ ¯à®áâà ­áâ¢ ), ¥áâ¥áâ-
¢¥­­ë¬ ®¡à §®¬, ¢®§­¨ª îâ ¯à¨ ¨§ãç¥­¨¨ ®¯¥à â®à  (1).

�«ï ­ å®¦¤¥­¨ï  á¨¬¯â®â¨ª ¯®«®¦¨â¥«ì­®© ¨ ®âà¨æ â¥«ì­®© | λ±k
ç áâ¥© ¤¥©áâ¢¨â¥«ì­®© ç áâ¨ á¯¥ªâà  ®¯¥à â®à  (1), ¨§ãç¥­ë  á¨¬¯â®â¨-
ç¥áª¨¥ á¢®©áâ¢  à¥§®«ì¢¥­âë L−1B, ­ ©¤¥­ë £« ¢­ë¥ ç«¥­ë ¥¥  á¨¬¯â®-
â¨ª¨, ¯à¨ λ → ∞, ¢ á¥ªâ®à å ª®¬¯«¥ªá­®© ¯«®áª®áâ¨, ­¥ á®¤¥à¦ é¨å
¤¥©áâ¢¨â¥«ì­ãî ®áì. �à¨ íâ®¬, è¨à®ª® ¨á¯®«ì§ã¥âáï â¥å­¨ª  ¨§ â¥®à¨¨
¯á¥¢¤®¤¨ää¥à¥­æ¨ «ì­ëå ®¯¥à â®à®¢ ¨ ¬¥â®¤ íâ «®­­ëå ãà ¢­¥­¨©, çâ®
á¢ï§ ­® á ­ «¨ç¨¥¬ ¯®£à ­á«®ï (¨§-§  ®¡à é¥­¨ï ¢¥á®¢®© äã­ªæ¨¨, ¯à¨
á¯¥ªâà «ì­®¬ ¯ à ¬¥âà¥, ¢ ­ã«ì). �® íâ®© ¯à¨ç¨­¥, áâ ­¤ àâ­®¥ ¨á¯®«ì§®-
¢ ­¨¥ ¯ à ¬¥âà¨ªá , ­¥ ¤ ¥â ­¥®¡å®¤¨¬ëå à ¢­®¬¥à­ëå  á¨¬¯â®â¨ª. �§ã-
ç¥­¨¥ ®á«®¦­ï¥âáï â¥¬, çâ® íâ «®­­ë¥ ãà ¢­¥­¨ï áãé¥áâ¢ãîâ â®«ìª® ¤«ï
®¤­®© ¯¥à¥¬¥­­®©. �¥§®«ì¢¥­â  L−1B, ¯à¨ |λ| À 1, ¢ ¢ëè¥ãª § ­­ëå á¥ª-
â®à å, áâà®¨âáï ­¥¯®áà¥¤áâ¢¥­­®.

� «¥¥ ¨á¯®«ì§ãîâáï ¬¥â®¤ ¯®áâà®¥­¨ï ª®¬¯«¥ªá­ëå áâ¥¯¥­¥© ®¯¥à -
â®à  ¨ â ã¡¥à®¢  â¥®à¥¬  �ª¥å à , «¨¡® á¢®©áâ¢  ï¤¥à­ëå ®¯¥à â®à®¢ ¨
â ã¡¥à®¢  â¥®à¥¬  �¥«¤ëè , «¨¡® ¤¢¥ ¢ëè¥ãª § ­­ë¥ â ã¡¥à®¢ë â¥®à¥¬ë
¨á¯®«ì§ãîâáï ¢ ª®¬¯«¥ªá¥, â.¥. ¢§ ¨¬®¤®¯®«­¨â¥«ì­®.
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�à¨¢¥¤¥¬ (­¥ ¢ á ¬®© ®¡é¥© ä®à¬¥) ­¥ª®â®àë¥ ãâ¢¥à¦¤¥­¨ï ®â­®á¨-
â¥«ì­®  á¨¬¯â®â¨ª¨ ¤¥©áâ¢¨â¥«ì­®© ç áâ¨ á¯¥ªâà  ®¯¥à â®à  (1).

�¥®à¥¬  1. �à¥¤¯®«®¦¨¬: m = 2; |q(x)| ∼ c/|x|m1, x → ∞, m1 > m;∣∣∣∣
∂q(s)

∂xp

∣∣∣∣ |xp| = O(|q(s)|), x → ∞; á¨¬¢®« ®¯¥à â®à  A | a(x; ξ) ∈ HSm
1 (Rn)

à ¢­®¬¥à­® ¯® x ∈ Rn, a0(x) → a > 0, x → ∞ (à ¢­®¬¥à­®); ¯à®¨§¢®¤­ë¥
ª®íää¨æ¨¥­â®¢ A ã¤®¢«¥â¢®àïîâ âà¥¡®¢ ­¨ï¬, ­ «®¦¥­­ë¬ ¢ëè¥ ­ 
q(x), â®£¤  á¯à ¢¥¤«¨¢ë  á¨¬¯â®â¨ª¨ (¯à¨ k → +∞):

λ+
k ∼ km/nn(2π)n

∫
Rn

∫
|ξ|=1

(
q+(x)

am(x; ξ′)

)n/m

dξ′dx

, (2)

λ−k ∼ km/nn(2π)n

∫
Rn

∫
|ξ|=1

(
q−(x)

am(x; ξ′)

)n/m

dξ′dx

, (3)

q+ =
q + |q|

2
q− =

−q + |q|
2

.

� ¬¥ç ­¨¥ 1. �à¨ m > 2 â ª¦¥ ¨¬¥îâ ¬¥áâ®  á¨¬¯â®â¨ª¨ ¢¨¤  (2) {
(3), â®«ìª®, ¯à¨ íâ®¬, ­ã«¨ q(x) ­  M0 | ¯à®áâë¥ ¨ ­  ¢¨¤ ®¯¥à â®à  A
­ « £ îâáï ¤®¯®«­¨â¥«ì­ë¥ ®£à ­¨ç¥­¨ï.

�¥®à¥¬  2. �ãáâì, ¢ ãá«®¢¨ïå â¥®à¥¬ë 1, ¨¬¥¥¬; a0(x) → +∞; m1 ∈
∈ R; (a(x; ξ) − a0(x)) ∈ HSm

1 (Rn) à ¢­®¬¥à­® ¯® x ∈ Rn; q(x)/(am(x; ξ) +
+ a0(x)− λq(x) ∈ L1(R2n); mesM0 < ∞, â®£¤ 

N+(µ) ∼ σ+(µ) ∼=
∫

(am+F00)/q+6µ

dxdξ, µ → +∞, (4)

¤«ï ®âà¨æ â¥«ì­ëå λk á¯à ¢¥¤«¨¢  ä®à¬ã«  (3) (M2 | ®£à ­¨ç¥­®).
� ¬¥ç ­¨¥ 2. �«ï â¥®à¥¬ë 2 ¨¬¥¥â ¬¥áâ®  ­ «®£ § ¬¥ç ­¨ï 1.
� ¬¥ç ­¨¥ 3. � áá¬®âà¥­ â ª¦¥ á«ãç © ®¯¥à â®à  (1) á ¯®«¨­®¬¨-

 «ì­ë¬¨ ª®íää¨æ¨¥­â ¬¨,  ­ «®£¨ç­ë© â¥®à¥¬¥ 2, ¨ ¯®«ãç¥­ë ¡®«¥¥ ª®¬-
¯ ªâ­ë¥, ç¥¬ (4), ä®à¬ã«ë.

� ¬¥ç ­¨¥ 4. �§ãç¥­ë â ª¦¥ á«ãç ¨, ª®£¤  ®¯¥à â®à ¢¨¤  (1) à á-
á¬ âà¨¢ ¥âáï ­  n-¬¥à­®¬ § ¬ª­ãâ®¬ ¬­®£®®¡à §¨¨, «¨¡® ­  ®£à ­¨ç¥­­®©
®¡« áâ¨ ¢ Rn (¯à¨ á®®â¢¥âáâ¢ãîé¨å £à ­¨ç­ëå ãá«®¢¨ïå).

�à¨ ­ å®¦¤¥­¨¨  á¨¬¯â®â¨ª¨ á¯¥ªâà , ¨á¯®«ì§®¢ ­ ¬¥â®¤ ¢ë¤¥«¥­¨ï
á¥à¨¨ á®¡áâ¢¥­­ëå ç¨á¥« ¨ á®®â¢¥âáâ¢ãîé¥© ¤§¥â -äã­ªæ¨¨ [1, c. 320].
�¥§ã«ìâ âë à ¡®âë, ç áâ¨ç­® (â¥®à¥¬  1), ¯¥à¥á¥ª îâáï á [2], â ¬ A > 0
(¨á¯®«ì§®¢ ­ ¢ à¨ æ¨®­­ë© ¬¥â®¤).

�¯¨á®ª «¨â¥à âãàë
1. � ¤®¢­¨ç¨© �.�. �¥®à¨ï ®¯¥à â®à®¢. { �., 1999. 368 á.
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2. �¨à¬ ­ �.�., �®«®¬ïª �.�. �á¨¬¯â®â¨ª  á¯¥ªâà  ¤¨ää¥à¥­æ¨ «ì­ëå ãà ¢-
­¥­¨©/ �¡. ý� â¥¬ â¨ç¥áª¨©  ­ «¨§þ /á¥à¨ï ý¨â®£¨ ­ ãª¨þ/. 1977. ¢ë¯. 14.
�. 10{86.

� ������� ������ ���� ��� �����������
����������������� ��������� �������

������������ �������������∗

� ­ ­  �.�., � ¡ à¨­æ¥¢  �.�.
�¦­®-�à «ìáª¨© £®áã¤ àáâ¢¥­­ë© ã­¨¢¥àá¨â¥â

�¥«ï¡¨­áª, ¯à®á¯¥ªâ �¥­¨­ , 76
e-mail: elt@csu.ru

� áá¬®âà¨¬ § ¤ çã ¢ëç¨á«¥­¨ï í«¥¬¥­â  uT = u(T ) ∈ H, £¤¥ äã­ªæ¨ï
u = u(t) á® §­ ç¥­¨ï¬¨ ¢ £¨«ì¡¥àâ®¢®¬ ¯à®áâà ­áâ¢¥ H ï¢«ï¥âáï à¥è¥­¨¥¬
§ ¤ ç¨

du

dt
= Au + f(u), t ∈ [0, T ]; u(0) = ϕ. (1)

�¤¥áì A : H → H | «¨­¥©­ë© ­¥®£à ­¨ç¥­­ë© ¯®«®¦¨â¥«ì­® ®¯à¥¤¥-
«¥­­ë© á ¬®á®¯àï¦¥­­ë© ®¯¥à â®à ¢ £¨«ì¡¥àâ®¢®¬ ¯à®áâà ­áâ¢¥ H á ®¡-
« áâìî ®¯à¥¤¥«¥­¨ï D(A), ¯«®â­®© ¢ H; ϕ ∈ H | § ¤ ­­ë© í«¥¬¥­â;
f : H → H | ®â®¡à ¦¥­¨¥, ã¤®¢«¥â¢®àïîé¥¥ ãá«®¢¨î �¨¯è¨æ 

‖f(u1)− f(u2)‖ 6 L‖u1 − u2‖.
� ¤ ç  (1) ¯®áâ ¢«¥­  ­¥ª®àà¥ªâ­®. �¡®§­ ç¨¬ C = g(A), £¤¥ äã­ªæ¨ï g ∈
∈ C[0,∞) áâà®£® ¢®§à áâ ¥â ­  ¯®«ã¯àï¬®© [0,∞) ¨ g(σ) →∞ ¯à¨ σ →∞.
� áá¬®âà¨¬ ¬­®¦¥áâ¢®

M = {u ∈ D(C) : ‖Cu‖2 + ‖u‖2 6 r2}.
�ãáâì ¯à¨ ϕ = ϕ0 áãé¥áâ¢ã¥â ¥¤¨­áâ¢¥­­®¥ â®ç­®¥ à¥è¥­¨¥ uT § ¤ ç¨ (1)
â ª®¥, çâ® uT ∈ M , ­® í«¥¬¥­â ϕ0 ­¥ ¨§¢¥áâ¥­,   ¢¬¥áâ® ­¥£® ¤ ­ë δ-
¯à¨¡«¨¦¥­¨¥ ϕδ ∈ H ¨ ãà®¢¥­ì ¯®£à¥è­®áâ¨ δ â ª¨¥, çâ® ‖ϕ − ϕδ‖ 6 δ.
�® ¨áå®¤­ë¬ ¤ ­­ë¬ δ, ϕδ âà¥¡ã¥âáï ¯®áâà®¨âì ãáâ®©ç¨¢®¥ ¯à¨¡«¨¦¥­­®¥
à¥è¥­¨¥ § ¤ ç¨ (1) ¨ ®æ¥­¨âì ¥£® ãª«®­¥­¨¥ ®â â®ç­®£® à¥è¥­¨ï. �¡®§­ -
ç¨¬ ç¥à¥§ {Eλ : λ > 0} à §«®¦¥­¨¥ ¥¤¨­¨æë, ¯®à®¦¤¥­­®¥ ®¯¥à â®à®¬ A.
� áá¬®âà¨¬ äã­ªæ¨î

ν(α) =

∞∫

α

d(Eλϕδ, ϕδ).

� áá¬®âà¨¬ ãà ¢­¥­¨¥ ν(α) = 3δ, ª®â®à®¥ à §à¥è¨¬® ¯à¨ ‖ϕδ‖ > δ.
�¡®§­ ç¨¬ à¥è¥­¨¥ íâ®£® ãà ¢­¥­¨ï ç¥à¥§ α(δ). �ãáâì Aδ | «¨­¥©­ë©

∗� ¡®â  ¯®¤¤¥à¦ ­  £à ­â®¬ ���� à ãà « 07{01{96001
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®£à ­¨ç¥­­ë© ®¯¥à â®à ¢ H, ®¯à¥¤¥«ï¥¬ë© ä®à¬ã«®©

Aδu =

α(δ)∫

0

λdEλu.

�¬¥áâ® ­¥ª®àà¥ªâ­®© § ¤ ç¨ (1) à áá¬®âà¨¬ § ¤ çã
du

dt
= Aδu + f(u), t ∈ [0, T ]; u(0) = ϕδ, (2)

£¤¥ ϕδ =
α(δ)∫
0

dEλϕδ. �ãáâì uδ(t) | à¥è¥­¨¥ § ¤ ç¨ (2). � ª ç¥áâ¢¥ ¯à¨-

¡«¨¦¥­­®£® à¥è¥­¨ï § ¤ ç¨ (1) à áá¬®âà¨¬ í«¥¬¥­â uδ = uδ(T ). � ¤ «ì-
­¥©è¥¬ ¬¥â®¤ ¯à®¥ªæ¨®­­®© à¥£ã«ïà¨§ æ¨¨ {Pδ : 0 < δ 6 δ0} ®¯à¥¤¥«¨¬
ä®à¬ã«®©

Pδϕδ =
{

uδ, ‖ϕδ‖ > δ,
0, ‖ϕδ‖ 6 δ. (3)

� ª ç¥áâ¢¥ å à ªâ¥à¨áâ¨ª¨ â®ç­®áâ¨ à áá¬®âà¥­­®£® ¬¥â®¤  à¥è¥­¨ï § -
¤ ç¨ (1) à áá¬®âà¨¬ ¢¥«¨ç¨­ã

∆ = sup{‖uδ − uT ‖ : uT ∈ M, ‖ϕ− ϕδ‖ 6 δ}.
�¥®à¥¬  1. �«ï «î¡®£® 0 < δ 6 δ0 ®¯¥à â®à Pδ ­¥¯à¥àë¢­® ®â®¡à -

¦ ¥â ¯à®áâà ­áâ¢® H ¢ H.
�¥®à¥¬  2. M¥â®¤ {Pδ : 0 < δ 6 δ0}, ®¯à¥¤¥«¥­­ë© ä®à¬ã«®© (3),

®¯â¨¬ «¥­ ¯® ¯®àï¤ªã ­  ª« áá¥ à ¢­®¬¥à­®© à¥£ã«ïà¨§ æ¨¨ M .
�­ «®£¨ç­ë© ¬¥â®¤ à¥è¥­¨ï «¨­¥©­ëå ­¥ª®àà¥ªâ­ëå § ¤ ç à áá¬ â-

à¨¢ «áï ¢ à ¡®â¥ [1].

�¯¨á®ª «¨â¥à âãàë
1. T ­ ­  �.�. � ­®¢®¬ ¯®¤å®¤¥ ª ®æ¥­ª¥ ¯®£à¥è­®áâ¨ ¬¥â®¤®¢ à¥è¥­¨ï ­¥ª®à-

à¥ªâ­® ¯®áâ ¢«¥­­ëå § ¤ ç // �¨¡¨àáª¨© ¦ãà­ « ¨­¤ãáâà¨ «ì­®© ¬ â¥¬ -
â¨ª¨, 2002, â.5, N4(12).

������������� ������������ ���������
� �������������� ����������������

���������

�¨¬®è¨­ �.�.
�«ìï­®¢áª¨© £®áã¤ àáâ¢¥­­ë© â¥å­¨ç¥áª¨© ã­¨¢¥àá¨â¥â, �®áá¨ï

e-mail: midvolga@mail.ru
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�®­ïâ¨¥ ¤¨­ ¬¨ç¥áª¨å á¨¬¬¥âà¨© ¯à¨¢¥¤¥­®, ­ ¯à¨¬¥à, ¢ [1]. �¨ää¥-
à¥­æ¨ «ì­®¥ ãà ¢­¥­¨¥ § ¬¥­ï¥âáï ¢ íâ®¬ á«ãç ¥ á¨áâ¥¬®© ��� ¯¥à¢®£®
¯®àï¤ª 

y′′ = f(x, y, y′) ⇐⇒ dy

dx
= z,

dz

dx
= f(x, y, z). (1)

� â¥¬ à áá¬ âà¨¢ ¥âáï ¢®¯à®á ®¡ ¨­ä¨­¨â¥§¨¬ «ì­®¬ ¯à¥®¡à §®¢ ­¨¨

X = ξ(x, y, z)
∂

∂x
+ η(x, y, z)

∂

∂y
+ µ(x, y, z)

∂

∂z
, (2)

¯¥à¥¢®¤ïé¥¬ à¥è¥­¨¥ á¨áâ¥¬ë (1) ¢ à¥è¥­¨¥ íâ®© ¦¥ á¨áâ¥¬ë. �«ï íâ®£®
®¯¥à â®à (2) ¤®«¦¥­ ã¤®¢«¥â¢®àïâì ãá«®¢¨î

[X, A] = λ(x, y, z)A, (3)

£¤¥ A = ∂
∂x

+ z
∂
∂y

+ f(x, y, z) ∂
∂z

.
� ®â«¨ç¨¨ ®â ª á â¥«ì­ëå á¨¬¬¥âà¨©, ®¯à¥¤¥«ï¥¬ëå å à ªâ¥à¨áâ¨ç¥á-

ª®© äã­ªæ¨¥© Ω(x, y, z)

X = Ωz
∂

∂x
+ (zΩz − Ω)

∂

∂y
− (Ωx + zΩy)

∂

∂z
,

ã ®¯¥à â®à  ¤¨­ ¬¨ç¥áª®© á¨¬¬¥âà¨¨ (2) ª®¬¯®­¥­âë ξ, η, µ ®¯à¥¤¥«ïîâáï
â®«ìª® ãá«®¢¨¥¬ (3). � à ¡®â å [2, 3, 4] ­  ¯à¨¬¥à¥ ãà ¢­¥­¨ï

y′′ = y′ + f(y) (4)
¯®ª § ­®, çâ® ¯®¨áª ¤¨­ ¬¨ç¥áª®© á¨¬¬¥âà¨¨ ãà ¢­¥­¨ï (4) ¯à¨¢®¤¨â ª
ãà ¢­¥­¨î

∂2ψ

∂y2

(
∂ψ

∂x

)2

− ∂ψ

∂x

(
∂ψ

∂y

)2

− 2
∂2ψ

∂x∂y

∂ψ

∂x

∂ψ

∂y
+

∂2ψ

∂x2

(
∂ψ

∂y

)2

= 0. (5)

�à ¢­¥­¨¥ (5) ¬®¦¥â ¡ëâì ¯®«ãç¥­® ­¥¯®áà¥¤áâ¢¥­­® ¨§ ãà ¢­¥­¨ï (4),
¥á«¨ ¨áª âì ¥£® à¥è¥­¨¥ ¢ ­¥ï¢­®¬ ¢¨¤¥ ψ(x, y) = 0. �  ¯¥à¢ë© ¢§£«ï¤
§ ¬¥­  ��� (4) ­¥«¨­¥©­ë¬ ¤¨ää¥à¥­æ¨ «ì­ë¬ ãà ¢­¥­¨¥¬ ¢ ç áâ­ëå
¯à®¨§¢®¤­ëå (5) áãé¥áâ¢¥­­® ãá«®¦­ï¥â § ¤ çã. �  ª®­ä¥à¥­æ¨¨ ý�¨¬-
¬¥âà¨¨ ¢ ­¥«¨­¥©­®© ¬ â¥¬ â¨ç¥áª®© ä¨§¨ª¥þ (�î­ì 24{30, 2007, �¨¥¢,
�ªà ¨­ ) ¢ ¤®ª« ¤¥ ý�¨­ ¬¨ç¥áª¨¥ á¨¬¬¥âà¨¨ ���þ ®â¬¥ç «®áì, çâ®
¥á«¨ ¤¨ää¥à¥­æ¨ «ì­®¥ ãà ¢­¥­¨¥ (5) ¤®¯ãáª ¥â á¨¬¬¥âà¨î

X = ξ(x, y, ψ)
∂

∂x
+ θ(x, y, ψ)

∂

∂y
+ η(x, y, ψ)

∂

∂ψ
, (6)

â® ¤«ï ­ å®¦¤¥­¨ï á®®â¢¥âáâ¢ãîé¥£® ¨­¢ à¨ ­â­®£® à¥è¥­¨ï ­¥®¡å®¤¨¬®
à §à¥è¨âì á¨áâ¥¬ã ãà ¢­¥­¨©





∂2ψ
∂y2

(
∂ψ
∂x

)2

− ∂ψ
∂x

(
∂ψ
∂y

)2

+ ∂2ψ
∂x2

(
∂ψ
∂y

)2

− 2 ∂2ψ
∂x∂y

∂ψ
∂x

∂ψ
∂y

= 0,

ξ(x, y, ψ) ∂ψ
∂x

+ θ(x, y, ψ) ∂ψ
∂y

− η(x, y, ψ) = 0.
(7)

333



� â®¬ ¦¥ ¤®ª« ¤¥ ¯à¨¢¥¤¥­® à¥è¥­¨¥ á¨áâ¥¬ë (7)

ψ = x− 3 ln
(√

β2
1 − 24β2β1 − 24yβ1 + 2β1

)
−

− 6β1√
β2

1 − 24β2β1 − 24yβ1 + 2β1

+ C, (8)

á®®â¢¥âáâ¢ãîé¥¥ ®¯¥à â®àã

X̂ =
∂

∂x
+ β(y)

∂

∂y
− χ(y)

∂

∂ψ
, (9)

β(y) =
7β1

36
+

2β2

3
+

2y

3
+

√
β2

1 − 24β1β2 − 24yβ1

18
,

χ(y) = − 6β1√
β2

1 − 24β1β2 − 24yβ1 + 2β1

.

�®ááâ ­®¢¨¢ ®¤­®¯ à ¬¥âà¨ç¥áªãî £àã¯¯ã, á®®â¢¥âáâ¢ãîéãî ®¯¥à â®àã
(9) ¨ ¯®¤¥©áâ¢®¢ ¢ ¥© ­  à¥è¥­¨¥ (8), ­ ©¤ñ¬ ¤¢ãå¯ à ¬¥âà¨ç¥áª®¥ à¥-
è¥­¨¥ ãà ¢­¥­¨ï

y′′ − y′ +
4β2

1

27
√

β2
1 − 24β2β1 − 24yβ1

+
11β1

108
+

2β2

9
+

2y

9
= 0.

�­â¥à¥á­® ®â¬¥â¨âì, çâ® ®¯¥à â®à (9) ­¥ ¬®¦¥â ¡ëâì ¯®«ãç¥­ á ¯®¬®éìî
ªà¨â¥à¨ï

X
n

H ≡ 0 (mod H = 0), (10)
¯à¨¬¥­ñ­­®£® ª ãà ¢­¥­¨î (5). � ª¨¬ ®¡à §®¬, ªà¨â¥à¨© (10) ï¢«ï¥âáï
â®«ìª® ¤®áâ â®ç­ë¬ ªà¨â¥à¨¥¬ á®¢¬¥áâ­®áâ¨ á¨áâ¥¬ë (7) ¨ ­¥ ï¢«ï¥âáï
­¥®¡å®¤¨¬ë¬ ªà¨â¥à¨¥¬. � ¯à¥¤« £ ¥¬®¬ ¤®ª« ¤¥ à áá¬ âà¨¢ îâáï à §-
«¨ç­ë¥ á¯®á®¡ë à¥è¥­¨ï á¨áâ¥¬ë (7), ¯à¨¢®¤ïâáï á®®â¢¥âáâ¢ãîé¨¥ à¥è¥-
­¨ï.

�¯¨á®ª «¨â¥à âãàë
1. Hans Stephani. Di�erential equations:their solution using symmetries. Cambridge

university Press, 1989.
2. M.I. Timoshin. Dynamical symmetries of autonomous di�erential second order

equations // Proceedinds of Fifth International Conference ýSymmetry in Non-
linear Mathematical Physicsþ (June 23{29, 2003, Kyiv), Editors A.G. Nikitin,
V.M. Boyko, R.O. Popovych and I.A. Yehorchenko, Proceedings of Institute of
Mathematics, Kyiv 50 (2004), Part 1, 1152{1160.

3. M.I. Timoshin. Use dynamical symmetries to integration autonomous the ODE of
the second order // Theses of reports of the All-Russia conference ýNew mathemati-
cal models in the mechanic of continuous environments: construction and studyingþ
dated for the 85 anniversary of academician L.V. Ovsyannikov, on May, 10{14th
2004. Novosibirsk, Russia.

4. M.I. Timoshin. Dynamic symmetry of the di�erential equations // Theses of reports
of the international conference ýLavrentyev Readings on Mathematics, Mechanics
and Physicsþ, Novosibirsk, Russia. May 27{31, 2005.
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� áá¬®âà¨¬ ¯ à ¡®«¨ç¥áªãî á¨áâ¥¬ã ¢¨¤ 




Aut + Bu = f ≡ Φ(x, t)ϕ(x), x ∈ Ω, t ∈ (0, T );
u|t=0 = 0;
∂ku

∂nk

∣∣∣∣
S

= 0, k = 0, r − 1.
(1)

�¤¥áì B = B2r | á¨«ì­® í««¨¯â¨ç¥áª¨© (á¬. [1], [3]) ®¯¥à â®à ¯®àï¤ª 
2r, á ¬®á®¯àï¦¥­­ë© ¨ ¯®«®¦¨â¥«ì­® ®¯à¥¤¥«¥­­ë© ¢ á¬ëá«¥ ¢ë¯®«­¥­¨ï
­¥à ¢¥­áâ¢  (Bu, u)L2(Ω) > α2(u, u)L2(Ω).

� ¬®á®¯àï¦¥­­ë© ®¯¥à â®à A = A(x, t) ã¤®¢«¥â¢®àï¥â ãá«®¢¨î
(Au, u)L2(Ω) > α2(u, u)L2(Ω).

�ã­ªæ¨ï Φ(x, t) ¨§¢¥áâ­  ¨ ¯à¨ t = T ®¡à é ¥âáï ¢ ¥¤¨­¨ç­ãî ¬ âà¨æã:
Φ(x, T ) ≡ E.

�à¥¤¯®« £ ï, çâ® ª®íää¨æ¨¥­âë ®¯¥à â®à®¢ A ¨ B,   â ª¦¥ äã­ª-
æ¨ï Φ(x, t) ¨ £à ­¨æ  ®¡« áâ¨ Ω ¤®áâ â®ç­® £« ¤ª¨¥, ¯®áâ ¢¨¬ ®¡à â­ãî
§ ¤ çã: ­ ©â¨ ¯ àã äã­ªæ¨© (u, ϕ) ¢ ª« áá¥ u ∈ W 2r,1

2,0 (Ω× (0, T )) , ϕ ∈
∈ L2(Ω), ¨§ á¨áâ¥¬ë (1) ¨ ãá«®¢¨ï ¯¥à¥®¯à¥¤¥«¥­¨ï (2):

ut(x, T ) = χ(x), x ∈ Ω, (2)
£¤¥ χ(x) ∈ W 2r

2 (Ω) | ¯à®¨§¢®«ì­ ï § ¤ ­­ ï äã­ªæ¨ï.
�¢¥¤¥¬ ®¯¥à â®à

Rϕ = (Aut − λu)|t=T (3)
� à ¬¥âà λ ¢ë¡¨à ¥âáï ¨§ ãá«®¢¨ï ®¤­®§­ ç­®© à §à¥è¨¬®áâ¨ § ¤ ç¨

(B + λ)w = Θ, ∂kw

∂nk

∣∣∣∣
∂Ω

= 0, k = 0, r − 1 ¯à¨ «î¡®© Θ ∈ L2(Ω). �ãé¥áâ¢®-

¢ ­¨¥ â ª®£® λ ¤®ª § ­® �.�. �¨è¨ª®¬ (á¬. [1], [2, á. 137]).
� áá¬®âà¨¬ ãà ¢­¥­¨¥ ¨§ (1) ¯à¨ t = T . �®«ãç¨¬ Rϕ + (B + λ) χ = ϕ.

� ª¨¬ ®¡à §®¬, ¯à¨ ­ è¨å ãá«®¢¨ïå ­  ¢å®¤­ë¥ ¤ ­­ë¥ § ¤ ç¨ á¯à ¢¥¤-
«¨¢  «¥¬¬ :

�¥¬¬  1. �¡à â­ ï § ¤ ç  (1), (2) íª¢¨¢ «¥­â­  ®¯¥à â®à­®¬ã ãà ¢-
­¥­¨î Rϕ − ϕ = ψ, £¤¥ äã­ªæ¨ï ψ áâà®¨âáï ¯® ¨§¢¥áâ­®© äã­ªæ¨¨ χ
¯¥à¥®¯à¥¤¥«¥­¨ï (2) ¯® § ª®­ã ψ = (B + λ)χ.

∗� ¡®â  ¯®¤¤¥à¦ ­  ����, £à ­â 06-01-00401
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� á¨«ã  ¯à¨®à­ëå ®æ¥­®ª à¥è¥­¨©, ¤®ª § ­­ëå ¢ [3], ¨¬¥¥â ¬¥áâ® á«¥-
¤ãîé¨© ä ªâ:

�¥¬¬  2. �¯¥à â®à R, ®¯à¥¤¥«¥­­ë© ¢ (3), ï¢«ï¥âáï ¢¯®«­¥ ­¥¯à¥-
àë¢­ë¬.

� ª¨¬ ®¡à §®¬, ¯à¨ à áá¬ âà¨¢ ¥¬ëå ãá«®¢¨ïå á¯à ¢¥¤«¨¢  â¥®à¥¬ :
�¥®à¥¬ . �¡à â­ ï § ¤ ç  (1), (2) íª¢¨¢ «¥­â­  ®¯¥à â®à­®¬ã ãà ¢-

­¥­¨î �à¥¤£®«ì¬  ¢â®à®£® à®¤  á ¢¯®«­¥ ­¥¯à¥àë¢­ë¬ ®¯¥à â®à®¬ (â.¥.
ýäà¥¤£®«ì¬®¢ þ).

� ­­ë© à¥§ã«ìâ â ¥áâ¥áâ¢¥­­ë¬ ®¡à §®¬ ®¡®¡é ¥âáï ­  á«ãç © äã­ª-
æ¨© Φ(x, t), ã¤®¢«¥â¢®àïîé¨å ¢¬¥áâ® ãá«®¢¨ï Φ(x, T ) ≡ E ãá«®¢¨î
Φ−1(x, T ) ∈ L∞(Ω). �à®¬¥ â®£®, ª ¨§ãç¥­­®© § ¤ ç¥ á¢®¤¨âáï § ¤ ç  á
­¥®¤­®à®¤­ë¬¨ ­ ç «ì­ë¬¨ ãá«®¢¨ï¬¨ ¨ ¤®¯®«­¨â¥«ì­ë¬ ¨§¢¥áâ­ë¬ á« -
£ ¥¬ë¬ g(x, t) ¢ ¯à ¢®© ç áâ¨ ãà ¢­¥­¨ï á¨áâ¥¬ë (1).
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� áá¬ âà¨¢ ¥âáï § ¤ ç  �®è¨ ¢¨¤ 

Bu̇ = Au +

t∫

0

k (t− s)u (s) ds + f (t) , (1)

u (0) = u0, (2)
£¤¥ B, A, k(t) | § ¬ª­ãâë¥ «¨­¥©­ë¥ ®¯¥à â®àë ¨§ E1 ¢ E2, E1, E2 |
¡ ­ å®¢ë ¯à®áâà ­áâ¢ , D (A) ∩D (k) = D (B) = E1, D (k) ­¥ § ¢¨á¨â ®â
t, D (B) ⊂ D (A) ∩ D (k), R(B) = R(B), k (t) á¨«ì­® ­¥¯à¥àë¢­  ­  D (k),
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k (t) ∈ C∞ (t > 0), B | äà¥¤£®«ì¬®¢, f (t) | ¤®áâ â®ç­® £« ¤ª ï äã­ªæ¨ï
á® §­ ç¥­¨ï¬¨ ¢ E2.

� ¤ ç  (1) { (2) à §à¥è¨¬  ¢ ª« áá¥ C1 (t > 0) «¨èì ¯à¨ ®¯à¥¤¥«¥­-
­ëå á®®â­®è¥­¨ïå ¬¥¦¤ã u0 ¨ f (t) , ¯®íâ®¬ã ¥áâ¥áâ¢¥­­ë¬ ¯à¥¤áâ ¢«ï-
¥âáï áâ ¢¨âì ¥¥ ¢ ª« áá¥ ®¡®¡é¥­­ëå äã­ªæ¨© (à á¯à¥¤¥«¥­¨©). � ¯®«-
­®¬ ®¡ê¥¬¥ â ª ï ­®¢ ï § ¤ ç  ¬®¦¥â ¡ëâì à¥è¥­  á ¯®¬®éìî ª®­áâàãª-
æ¨¨ äã­¤ ¬¥­â «ì­®© ®¯¥à â®à-äã­ªæ¨¨ [1],   ¨¬¥­­®, ¥á«¨ E (t) äã­-
¤ ¬¥­â «ì­ ï ®¯¥à â®à-äã­ªæ¨ï ¨­â¥£à®-¤¨ää¥à¥­æ¨ «ì­®£® ®¯¥à â®à 
(Bδ′ (t)−Aδ (t)− k (t) θ (t)) , â® á¢¥àâª  ũ (t) = E (t) ∗ (f (t) θ (t) + Bu0δ (t))
ï¢«ï¥âáï ¥¤¨­áâ¢¥­­ë¬ ®¡®¡é¥­­ë¬ à¥è¥­¨¥¬ § ¤ ç¨ (1) { (2) ¢ ª« áá¥
®¡®¡é¥­­ëå äã­ªæ¨© á ®£à ­¨ç¥­­ë¬ á«¥¢  ­®á¨â¥«¥¬. �á«®¢¨ï, ¯à¨ ª®-
â®àëå á¨­£ã«ïà­ ï á®áâ ¢«ïîé ï ®¡®¡é¥­­®£® à¥è¥­¨ï ũ (t) ®¡à é ¥âáï
¢ ­®«ì,   à¥£ã«ïà­ ï á®áâ ¢«ïîé ï ã¤®¢«¥â¢®àï¥â ­ ç «ì­®¬ã ãá«®¢¨î (2)
¨ ¡ã¤ãâ ï¢«ïâìáï ¤®áâ â®ç­ë¬¨ ãá«®¢¨ï¬¨ à §à¥è¨¬®áâ¨ § ¤ ç¨ (1) { (2)
¢ ª« áá¥ C1 (t > 0), ¯à¨ íâ®¬ á ¬® ¦¥ ®¡®¡é¥­­®¥ à¥è¥­¨¥ ũ (t) ¯à¨ â ª¨å
ãá«®¢¨ïå á®¢¯ ¤ ¥â á ª« áá¨ç¥áª¨¬ (£« ¤ª¨¬) à¥è¥­¨¥¬.

�¢¥¤¥¬ ®¡®§­ ç¥­¨ï: n = dim N (B) = dim N (B∗),
{ϕi} | ¡ §¨á N (B) ⊂ E1,
{φi} | ¡ §¨á N (B∗) ⊂ E∗

2 , {γi} ∈ E∗
1 ¨ {zi} ∈ E2.

�®®â¢¥âáâ¢ãîé¨¥ ¨¬ ¡¨®àâ®£®­ «ì­ë¥ á¨áâ¥¬ë í«¥¬¥­â®¢ i = 1, . . . , n;

Γ =

(
B +

n∑

i=1

〈· , γi〉zi

)−1

∈ L (E2, E1)

| ®¯¥à â®à �¬¨¤â  á®®â¢¥âáâ¢ãîé¨© B [2];
R (t) | à¥§®«ì¢¥­â  ï¤à 
g (t) = k (t) θ (t) ∗ eAΓtθ (t);

M (t) = R (t) + AΓeAΓt + AΓeAΓtθ (t) ∗R (t) θ (t) ;
K (t) = A + k (t) θ (t) ∗ I1θ (t) ;
K (t) = A + k (t) θ (t) ∗ I1θ (t) ;

I1 | â®¦¤¥áâ¢¥­­ë© ®¯¥à â®à ¯à®áâà ­áâ¢  E1, Qi = 〈· , φi〉zi, Q =
n∑

i=1

Qi

¯à®¥ªâ®àë E2.
�¥®à¥¬  1. �á«¨ ¯à¨ ãª § ­­ëå ¢ëè¥ ãá«®¢¨ïå ®¯¥à â®à B ¨¬¥¥â

¯®«­ë© ®¡®¡é¥­­ë© ¦®à¤ ­®¢ ­ ¡®à ®â­®á¨â¥«ì­® ®¯¥à â®à-äã­ªæ¨¨
K (t), â® ¨­â¥£à®-¤¨ää¥à¥­æ¨ «ì­ë© ®¯¥à â®à (Bδ′(t)− Aδ(t)− k(t)θ(t))
­  ª« áá¥ ®¡®¡é¥­­ëå äã­ªæ¨© á ®£à ­¨ç¥­­ë¬ á«¥¢  ­®á¨â¥«¥¬ ¨¬¥¥â
äã­¤ ¬¥­â «ì­ãî ®¯¥à â®à-äã­ªæ¨î ¢¨¤ 

E(t) = ΓeAΓtθ(t) ∗ (Iδ(t) + R(t)θ(t)) ∗ (Iδ(t)+

+N(t)θ(t))



(I −Q)δ(t)−

n∑

i=1

pi∑

j=1

〈·, φ(j)
i 〉ziδ

(pi+1−j)(t)



×
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×


(I −Q)δ(t)−

n∑

i=1

pi∑

j=1

〈·, φ(j)
i 〉ziδ

(pi+1−j)(t)



 ,

£¤¥
{

φ
(j)
i

}
K∗ (t) | ¦®à¤ ­®¢ ­ ¡®à ®¯¥à â®à  B∗,

N (t) | à¥§®«ì¢¥­â  ï¤à 
n∑

i=1

(−QiM
(pi) (t)

)
θ (t).

� ¯à¥¤áâ ¢«ï¥¬®¬ ¤®ª« ¤¥  ¡áâà ªâ­ë¥ ãâ¢¥à¦¤¥­¨ï ¯à®¨««îáâà¨à®-
¢ ­ë ­  ¯à¨¬¥à å ­ ç «ì­®-ªà ¥¢®© § ¤ ç¨ â¥®à¨¨ ¢¨áª®í« áâ¨ª¨ [4] ¢¨¤ 

(γut −∆ut)−∆u−
t∫

0

g (t− τ)∆udτ = f (t, x̄) , t > 0, x̄ ∈ Ω,

u|∂Ω = 0, u|t=0 = u0 (x̄) , x̄ ∈ Ω
¨ á¨áâ¥¬ë ¨­â¥£à®-¤¨ää¥à¥­æ¨ «ì­ëå ãà ¢­¥­¨© â¥®à¨¨ í«¥ªâà®â¥å­¨ª¨,
®¯¨áë¢ îé¥© ¤¢ãåª®­âãà­ãî í«¥ªâà¨ç¥áªãî æ¥¯ì [5]. �àã£¨¥ ¯à¨¬¥àë
¯à¨«®¦¥­¨© á¬. [3].
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�¥¤®à®¢ �.�., � ¢«¨¤¨á �.�.
�à¥­¡ãà£áª¨© £®áã¤ àáâ¢¥­­ë©  £à à­ë© ã­¨¢¥àá¨â¥â

�à¥­¡ãà£, �®áá¨ï

� áá¬®âà¨¬ «¨­¥©­®¥ £¨¯¥à¡®«¨ç¥áª®¥ ãà ¢­¥­¨¥
L(u) = uxy + a(x, y) · ux + b(x, y) · uy + c(x, y) · u = 0 (1)

¢ å à ªâ¥à¨áâ¨ç¥áª®¬ âà¥ã£®«ì­¨ª¥ D =
{
(x, y) ∈ R2 : 0 < x < y

}
, a(x, y),

b(x, y), c(x, y) ∈ C(D). �á«¨
L∗(v) = vxy − (av)x − (bv)y + cv

| ¤¨ää¥à¥­æ¨ «ì­ë© ®¯¥à â®à, ä®à¬ «ì­® á®¯àï¦¥­­ë© á ®¯¥à â®à®¬
L(u), â® ¤«ï «î¡ëå äã­ªæ¨© u(x, y) ¨ v(x, y) ∈ C1(D), uxy, vxy, uyx, vyx ∈
∈ C(D) á¯à ¢¥¤«¨¢® â®¦¤¥áâ¢® �à¨­  ¢ íâ®© ®¡« áâ¨ [1]

2[vL(u)− uL∗(v)] = (vuy − uvy + 2auv)x − (uvx − vux − 2buv)y.

�§ íâ®£® â®¦¤¥áâ¢  á«¥¤ã¥â, çâ® ¥á«¨ L(u) ≡ 0 ¨ L∗(v) ≡ 0 ¢ ®¡« áâ¨
D, â®

(vux − uvx + 2buv)y = (uvy − vuy − 2auv)x

¢ D. �«ï P (x, y) = vux − uvy + 2buv, Q(x, y) = uvy − vuy − 2auv ¢ ®¡-
« áâ¨ D ¢ë¯®«­¥­ë ãá«®¢¨ï ¨§¢¥áâ­®£® ¯à¨§­ ª  ¯®«­®£® ¤¨ää¥à¥­æ¨ « 
¢ ®¤­®á¢ï§­®© ®¡« áâ¨ D [2]. �®íâ®¬ã ¢ëà ¦¥­¨¥

(vux − uvx + 2buv)dx + (uvy − vuy − 2auv)dy

ï¢«ï¥âáï ¯®«­ë¬ ¤¨ää¥à¥­æ¨ «®¬ ¢ ®¡« áâ¨ D, â.¥. áãé¥áâ¢ã¥â äã­ªæ¨ï
u∗(x, y) â ª ï, çâ®

du∗ = (vux − uvx + 2buv)dx + (uvy − vuy − 2auv)dy.

�áå®¤ï ¨§ ä®à¬ã«ë ¯¥à¢®£® ¤¨ää¥à¥­æ¨ «  äã­ªæ¨¨ ¤¢ãå ¯¥à¥¬¥­-
­ëå, ¯®á«¥¤­¥¥ ¤¨ää¥à¥­æ¨ «ì­®¥ à ¢¥­áâ¢® ¬®¦­® § ¯¨á âì ¢ ¢¨¤¥ á¨á-
â¥¬ë ¤¨ää¥à¥­æ¨ «ì­ëå ãà ¢­¥­¨©

{
u∗x = vux − uvx + 2buv
u∗y = uvy − vuy − 2auv (2)

�á«¨ M0(x0, y0) ­¥ª®â®à ï ä¨ªá¨à®¢ ­­ ï,   M(x, y) | ¯¥à¥¬¥­­ ï
â®çª¨ ®¡« áâ¨ D, â® äã­ªæ¨ï u∗(x, y) ¢®ááâ ­ ¢«¨¢ ¥âáï (á â®ç­®áâìî ¤®
¯à®¨§¢®«ì­®£® ¯®áâ®ï­­®£® á« £ ¥¬®£®) ¯® á¢®¥¬ã ¯®«­®¬ã ¤¨ää¥à¥­æ¨-
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 «ã ¯® ä®à¬ã«¥

u∗(x, y) = u∗(x0, y0) +

M∫

M0

(vus − uvs + 2buv)ds + (uvt − vut − 2auv)dt, (3)

£¤¥ s ¨ t | ¯¥à¥¬¥­­ë¥ ¨­â¥£à¨à®¢ ­¨ï,   ªà¨¢®«¨­¥©­ë© ¨­â¥£à « ­¥ § -
¢¨á¨â ®â ä®à¬ë ¤ã£¨ ¨­â¥£à¨à®¢ ­¨ï M0M [2]. �ã­ªæ¨ï u∗(x, y) ­ §¢ ­ 
­ ¬¨ ¯®â¥­æ¨ «®¬ á®¯àï¦¥­­®© ¯ àë u(x, y) ¨ v(x, y) [3]. u∗(x, y) ï¢«ï¥âáï
à¥è¥­¨¥¬ £¨¯¥à¡®«¨ç¥áª®£® ãà ¢­¥­¨ï ¢ ®¡« áâ¨ D, ¯à¨ç¥¬ ¯à¨ ay = bx

íâ® ãà ¢­¥­¨¥ ¨¬¥¥â ¢¨¤
u∗xy + (a− vy

v
)u∗x + (b− vy

v
)u∗y = 0. (4)

�ë¡¨à ï ç áâ­ë¥ à¥è¥­¨ï v(x, y) á®¯àï¦¥­­®£® ãà ¢­¥­¨ï L∗(v) = 0
¯®«ãç¨¬ ª« áá ãà ¢­¥­¨© ¢¨¤  (4) ¨ ¥á«¨ u(x, y) ®¡é¥¥ à¥è¥­¨¥ ¨áå®¤­®£®
ãà ¢­¥­¨ï (1), â® ä®à¬ã«  (3) ®¯à¥¤¥«ï¥â ®¡é¥¥ à¥è¥­¨¥ ª ¦¤®£® ãà ¢­¥-
­¨¥ ª« áá  (4).

� ª®© ¯®¤å®¤ ¯®§¢®«ï¥â ­ å®¤¨âì à¥è¥­¨ï ­ ç «ì­ëå ¨ ªà ¥¢ëå § ¤ ç
ãà ¢­¥­¨© (4), §­ ï à¥è¥­¨ï á®®â¢¥âáâ¢ãîé¨å § ¤ ç ¤«ï ãà ¢­¥­¨ï (1).
�ä®à¬ã«¨à®¢ âì ­ ç «ì­ë¥ ¨«¨ £à ­¨ç­ë¥ ãá«®¢¨ï ¤«ï ãà ¢­¥­¨© (4)
¬®¦­® ¨áå®¤ï ¨§ á®®â­®è¥­¨© (2).

�®â¥­æ¨ «ë á®¯àï¦¥­­ëå ¯ à à áá¬ âà¨¢ «¨áì ­ ¬¨ ¨ ¤«ï ¢ëà®¦¤ -
îé¨åáï £¨¯¥à¡®«¨ç¥áª¨å ãà ¢­¥­¨©, ­ ¯à¨¬¥à, ¤«ï ãà ¢­¥­¨ï �©«¥à {
�ã áá®­ {� à¡ã

uxy +
β

y − x
ux − α

y − x
uy = 0 (5)

�®íää¨æ¨¥­âë ª®â®à®£® á¨­£ã«ïà­ë ­  £à ­¨æ¥ y = x ®¡« áâ¨ D, α,
β | ¢¥é¥áâ¢¥­­ë¥ ¯ à ¬¥âàë [1]. �®â¥­æ¨ « u∗(x, y) íâ®£® ãà ¢­¥­¨ï
®¯à¥¤¥«ï¥âáï á¨áâ¥¬®© ãà ¢­¥­¨©




u∗x = 2β
α + β

(y − x)α+β · ux

u∗y = − 2α
α + β

(y − x)α+β · uy

¨«¨ ªà¨¢®«¨­¥©­ë¬ ¨­â¥£à «®¬

u∗(x, y) = u∗(0, 0) +

(x,y)∫

(0,0)

2β

α + β
(t− s)α+β · usds− 2α

α + β
(t− s)α+β · utdt (6)

(¤«ï §­ ç¥­¨© ¯ à ¬¥âà®¢ α ¨ β, ¯à¨ ª®â®àëå ¨­â¥£à « áå®¤¨âáï). �.ª.
u∗(x, y) ¢ ®¡« áâ¨ D ¢­®¢ì ï¢«ï¥âáï à¥è¥­¨¥¬ ãà ¢­¥­¨ï �©«¥à {�ã áá®-
­ {� à¡ã á ¯ à ¬¥âà ¬¨ (−α) ¨ (−β), â.¥.

u∗xy +
(−α)
y − x

u∗x −
(−β)
y − x

u∗y = 0,

â® u∗(x, y) ï¢«ï¥âáï ¯à®¤®«¦¥­¨¥¬ à¥è¥­¨ï ãà ¢­¥­¨ï (5) ¤«ï ®âà¨æ â¥«ì-
­ëå §­ ç¥­¨© ¯ à ¬¥âà®¢ α ¨ β,   ä®à¬ã«  (6) | ¨­â¥£à «ì­ë¬ ¯à¥¤áâ ¢-
«¥­¨¥¬ íâ®£® ¯à®¤®«¦¥­¨ï.
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�®¯à®á ®¡ ¨áá«¥¤®¢ ­¨¨ ¯®â¥­æ¨ «®¢ á®¯àï¦¥­­ëå ¯ à ¤«ï ¨­â¥£à «ì-
­ëå ¯à¥¤áâ ¢«¥­¨© à¥è¥­¨© £¨¯¥à¡®«¨ç¥áª¨å ãà ¢­¥­¨© ¨ ¯à®¤®«¦¥­¨ï
à¥è¥­¨© ãà ¢­¥­¨ï �©«¥à {�ã áá®­ {� à¡ã ¯® ¯ à ¬¥âà ¬ à áá¬®âà¥­ ¢
[3].
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���������������

�¥¤®à®¢ �.�.
�à¥­¡ãà£áª¨© £®áã¤ àáâ¢¥­­ë©  £à à­ë© ã­¨¢¥àá¨â¥â

�à¥­¡ãà£, �®áá¨ï
� ®¤­®á¢ï§­®© ®¡« áâ¨ D ⊂ R2, ®£à ­¨ç¥­­®© ªãá®ç­®-£« ¤ª®© ªà¨-

¢®© à áá¬ âà¨¢ ¥âáï «¨­¥©­®¥ ¤¨ää¥à¥­æ¨ «ì­®¥ ãà ¢­¥­¨¥ á ç áâ­ë¬¨
¯à®¨§¢®¤­ë¬¨ 2-£® ¯®àï¤ª  á ¤¢ã¬ï ¯¥à¥¬¥­­ë¬¨
L(u) = A(x, y)uxy + 2B(x, y)uxy+

+C(x, y)uyy + a(x, y)ux + b(x, y)uy + c(x, y)u = 0, (1)

A(x, y), B(x, y), C(x, y) ∈ C2(D), a(x, y), b(x, y), c(x, y) ∈ C1(D),
c(x, y) ∈ C(D).

�«ï «î¡ëå äã­ªæ¨© u(x, y) ¨ v(x, y) ∈ C2(D) á¯à ¢¥¤«¨¢® â®¦¤¥áâ¢®
�à¨­  [1]

vL(u)− uL∗(v) = Py −Qx,

£¤¥
L∗(v) = (Av)xx + 2(Bv)xy + (Cv)yy − (av)x − (bv)y + cv

| ®¯¥à â®à ä®à¬ «ì­® á®¯àï¦¥­­ë© á L(u),
P (x, y) = Bvux − u(Bv)x + Cvuy − u(Cv)y + buv,

Q(x, y) = u(Av)x −Avux + u(Bv)y −Bvuy − auv.

�á«¨ u(x, y) ¨ v(x, y) â ª®¢ë, çâ® L(u) ≡ 0 ¨ L∗(u) ≡ 0 ¢ D, â® Py ≡ Qx ¢
®¡« áâ¨ D ¨ ¢ëà ¦¥­¨¥ Pdx+Qdy ï¢«ï¥âáï ¯®«­ë¬ ¤¨ää¥à¥­æ¨ «®¬ [2].
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�«¥¤®¢ â¥«ì­®, ¢ D áãé¥áâ¢ã¥â äã­ªæ¨ï u∗(x, y) â ª ï, çâ® du∗ = Pdx +
+ Qdy, â.¥.

{
u∗x = Bvux − u(Bv)x + Cvuy − u(Cv)y + buv
u∗y = u(Av)x −Avux + u(Bv)y −Bvuy − auv (2)

�ã­ªæ¨ï u∗(x, y) ¢®ááâ ­ ¢«¨¢ ¥âáï ¯® á¢®¥¬ã ¯®«­®¬ã ¤¨ää¥à¥­æ¨ «ã
¯® ä®à¬ã«¥

u∗(x, y) = u∗(x0, y0) +

M∫

M0

[Bvus − u(Bv)s + Cvut − u(Cv)t + buv]ds+

+[u(Av)s −Avus + u(Bv)t −Bvut − auv]dt,

£¤¥ M0(x0, y0), M(x, y) | ä¨ªá¨à®¢ ­­ ï ¨ ¯¥à¥¬¥­­ ï â®çª¨ ®¡« áâ¨ D,  
ªà¨¢®«¨­¥©­ë© ¨­â¥£à « ­¥ § ¢¨á¨â ®â ä®à¬ë ¤ã£¨ ¨­â¥£à¨à®¢ ­¨ï M0M .
� [3] äã­ªæ¨î u∗(x, y) ¬ë ­ §¢ «¨ ¯®â¥­æ¨ «®¬ á®¯àï¦¥­­®© ¯ àë u(x, y)
¨ v(x, y).

�à ¢­¥­¨¥ (1) ¢ ®¡« áâ¨ D ¬®¦¥â ¡ëâì £¨¯¥à¡®«¨ç¥áª¨¬, ¯ à ¡®«¨ç¥á-
ª¨¬ ¨«¨ ãà ¢­¥­¨¥¬ á¬¥è ­­®£® â¨¯ . �®â¥­æ¨ « u∗(x, y) â ª ¦¥ ã¤®¢-
«¥â¢®àï¥â ­¥ª®â®à®¬ã «¨­¥©­®¬ã ¤¨ää¥à¥­æ¨ «ì­®¬ã ãà ¢­¥­¨î 2-£® ¯®-
àï¤ª , â¨¯ ª®â®à®£® ®¤¨­ ª®¢ á â¨¯®¬ ¨áå®¤­®£® ãà ¢­¥­¨ï (1). � ¯à¨¬¥à,
¥á«¨ A = C = 0, 2B = 1, â® ãà ¢­¥­¨¥ (1) £¨¯¥à¡®«¨ç¥áª®¥ ¨ ¯à¨ ax = by

u∗xy + (a− vy

v
)u∗x + (b− vy

v
)u∗y = 0

�á«¨ ¦¥ ®¯¥à â®à L(u) á ¬®á®¯àï¦¥­­ë©, â.¥.
{

Ax + By = a
Bx + Cy = b

¨ ¯à¨ íâ®¬ C ≡ 0, B2 − AC = 1 ¢ D, â® ¯®â¥­æ¨ « u∗(x, y) ¡ã¤¥â ã¤®¢«¥â-
¢®àïâì ¨áå®¤­®¬ã ãà ¢­¥­¨î (1).

�«ï ãà ¢­¥­¨ï � ¯« á 
uxx + uyy = 0

¯®â¥­æ¨ « u∗(x, y), ¯®áâà®¥­­ë© ¯à¨ v(x, y) ≡ 1 (v | à¥è¥­¨¥ á®¯àï¦¥­-
­®£® ãà ¢­¥­¨ï), ®¯à¥¤¥«ï¥âáï á¨áâ¥¬®© ãà ¢­¥­¨©

{
u∗x = uy

u∗y = −ux

¨«¨ à ¢¥­áâ¢®¬

u∗(x, y) = u∗(0, 0) +

(x,y)∫

(0,0)

utds + usdt.

� à  äã­ªæ¨© u(x, y) ¨ u ∗ (x, y) ¯à¥¤áâ ¢«ï¥â á®¡®© ¯à¨¢ëç­ãî ¯ àã
á®¯àï¦¥­­ëå £ à¬®­¨ç¥áª¨å äã­ªæ¨©.
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�®â¥­æ¨ « á®¯àï¦¥­­ëå ¯ à ¬®¦¥â ¡ëâì ¯®áâà®¥­ ¡¥§ ¯à¨¢«¥ç¥­¨ï à¥-
è¥­¨ï á®¯àï¦¥­­®£® ãà ¢­¥­¨ï, ¥á«¨ ã¤ ¥âáï ­¥¯®áà¥¤áâ¢¥­­® ¯à¥¤áâ -
¢¨âì ¨áå®¤­®¥ ãà ¢­¥­¨¥ ¢ ¢¨¤¥ Py − Qx = 0. � ¯à¨¬¥à, ®¤­®¬¥à­®¥ ¢®«-
­®¢®¥ ãà ¢­¥­¨¥

vxx − vyy = 0

§ ¯¨è¥¬ ¢ ¢¨¤¥ (vx)x = (vy)y, ®¯à¥¤¥«¨¢ â¥¬ á ¬ë¬ ¯®â¥­æ¨ « v∗(x, y)
á¨áâ¥¬®© ãà ¢­¥­¨©

{
v∗x = vy

v∗y = vx
,

¨«¨ ¨­â¥£à «ì­ë¬ à ¢¥­áâ¢®¬

v∗(x, y) = v∗(0, 0) +

(x,y)∫

(0,0)

vtds+vsdt

�®â¥­æ¨ « v∗(x, y) ¢®«­®¢®£® ãà ¢­¥­¨ï, ª ª ¨ u(x, y), ï¢«ï¥âáï à¥è¥-
­¨¥¬ íâ®£® ãà ¢­¥­¨ï. �á«¨ ¢® ¬­®¦¥áâ¢¥ ¯ à (v∗, v) á«®¦¥­¨¥ ®¯à¥¤¥«¨âì
®¡ëç­ë¬ ®¡à §®¬,   ã¬­®¦¥­¨¥ ¯® ¯à ¢¨«ã

(v∗1 , v) · (v∗2 , v) = (v∗1 · v∗2 + v1 · v2; v∗1 · v2 + v1 · v∗2),

�®  «£¥¡à®© íâ®£® ¬­®¦¥áâ¢  ¡ã¤¥â  «£¥¡à  ¤¢®©­ëå ç¨á¥« (£¨¯¥à¡®-
«¨ç¥áª¨å). � ¯®¬­¨¬, çâ®  «£¥¡à®© ¬­®¦¥áâ¢  ¯ à (u∗, u) ¡ã¤¥â  «£¥¡à 
ª®¬¯«¥ªá­ëå ç¨á¥«. �®¤à®¡­¥¥ íâ¨ á¢®©áâ¢  ¯®â¥­æ¨ «®¢ ¨§«®¦¥­ë ¢ [3].

�ãáâì â¥¯¥àì ®¡« áâì D u(x, y) ¨ u∗(x, y), v(x, y) ¨ v∗(x, y) à¥è¥­¨¥ ¨ ¯®-
â¥­æ¨ « ãà ¢­¥­¨© � ¯« á  ¨ ¢®«­®¢®£® ãà ¢­¥­¨ï á®®â¢¥âáâ¢¥­­® (ª« áá 
C2(D)). �®£¤  dz∗ = du∗ + dv∗ ¡ã¤¥â ¯®«­ë¬ ¤¨ää¥à¥­æ¨ «®¬, â.¥.

{
z∗x = uy + vy

z∗y = −ux + vx
(3)

�¨ää¥à¥­æ¨àãï ®¡¥ ç áâ¨ ãà ¢­¥­¨© á¨áâ¥¬ë (3) ¯®«ãç¨¬:
{

z∗xx = uxy + vxy

z∗yy = −uxy + vxy

{
z∗xx + z∗yy = 2vxy

z∗xx − z∗yy = 2uxy

2uxy(z∗xx + z∗yy)− 2vxy(z∗xx − z∗yy) = 0.

�ã­ªæ¨ï z∗(x, y) ã¤®¢«¥â¢®àï¥â ãà ¢­¥­¨î
(uxy − vxy)z∗xx + (uxy + vxy)z∗yy = 0 (4)

�¨áªà¨¬¨­ ­â ãà ¢­¥­¨ï ¢ ®¡« áâ¨ D áãâì ∆ = v2
xy − u2

xy.
�®íâ®¬ã ¢ â®çª å ®¡« áâ¨ D ¤«ï ª®â®àëå v2

xy > u2
xy ãà ¢­¥­¨¥ (4)

¡ã¤¥â £¨¯¥à¡®«¨ç¥áª¨¬,   ¥á«¨ v2
xy < u2

xy | í««¨¯â¨ç¥áª¨¬, ¯à¨ v2
xy = u2

xy

| ¯ à ¡®«¨ç¥áª¨¬. �á«¨ §­ ª ∆ ¬¥­ï¥âáï ¢ D, â® (4) ¡ã¤¥â ãà ¢­¥­¨¥¬
á¬¥è ­­®£® (¯¥à¥¬¥­­®£®) â¨¯ .
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�¥è¥­¨ï ãà ¢­¥­¨ï (4) ­ å®¤ïâáï ¯® ä®à¬ã«¥

z∗(x, y) = z ∗ (0, 0) +

(x,y)∫

(0,0)

(ut + vt)ds+(vs − us)dt.

� ª¨¬ ®¡à §®¬, ¢ áâ âì¥ à áá¬ âà¨¢ ¥âáï ¢®§¬®¦­®áâì ¢¢¥¤¥­¨ï ®¯¥-
à æ¨¨ ýá«®¦¥­¨ïþ «¨­¥©­ëå ãà ¢­¥­¨© ¢â®à®£® ¯®àï¤ª  à §«¨ç­ëå â¨¯®¢
à¥è¥­¨© ¤«ï ¨áá«¥¤®¢ ­¨ï ®¡« áâ¨ ¨å à¥è¥­¨©.
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������������ �������� �����������
��������� ������� � ��������������

��������∗

�¨«¨­®¢áª¨© �.�.
�®áª®¢áª¨© £®áã¤ àáâ¢¥­­ë© â¥å­¨ç¥áª¨© ã­¨¢¥àá¨â¥â ¨¬.

�.�. � ã¬ ­ 
105005, �®áª¢ , 2-ï � ã¬ ­áª ï ¤.5

e-mail: flnv@yandex.ru
�ãáâì Ω ⊂ Rn, n > 2, | ­¥®£à ­¨ç¥­­ ï ®¡« áâì á £« ¤ª®© £à ­¨æ¥© Γ.

� áá¬®âà¨¬ ¤¨ää¥à¥­æ¨ «ì­®¥ ¢ëà ¦¥­¨¥

lu = − 1
ρ(x)

∆u, (1)

£¤¥ ρ(x) ∈ C(Ω) | ¯®«®¦¨â¥«ì­ ï äã­ªæ¨ï. �ã¤¥¬ à áá¬ âà¨¢ âì ¤¨ää¥-
à¥­æ¨ «ì­ë© ®¯¥à â®à (1) ¢ £¨«ì¡¥àâ®¢®¬ ¯à®áâà ­áâ¢¥ L2,ρ(Ω) á ­®à¬®©

‖u‖L2,ρ(Ω) =

(∫

Ω

|u|2ρ dx

)1/2

.

∗� ¡®â  ¢ë¯®«­¥­  ¯à¨ ä¨­ ­á®¢®© ¯®¤¤¥à¦ª¥ ¯à®£à ¬¬ë ¯®¤¤¥à¦ª¨ ¢¥¤ãé¨å ­ -
ãç­ëå èª®« �®áá¨©áª®© �¥¤¥à æ¨¨ (£à ­â 2538.2006.1)
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�ãáâì L | á ¬®á®¯àï¦¥­­®¥ à áè¨à¥­¨¥ ¯® �à¨¤à¨åáã ¢ ¯à®áâà ­áâ¢¥
L2,ρ(Ω) ¬¨­¨¬ «ì­®£® ®¯¥à â®à , ¯®à®¦¤ ¥¬®£® ¤¨ää¥à¥­æ¨ «ì­ë¬ ¢ë-
à ¦¥­¨¥¬ (1). �¯¥à â®à L ï¢«ï¥âáï ­¥®âà¨æ â¥«ì­ë¬ á ¬®á®¯àï¦¥­­ë¬
®¯¥à â®à®¬ ¢ L2,ρ(Ω).

�§¢¥áâ­ë ãá«®¢¨ï ­  äã­ªæ¨î ρ ¨ ®¡« áâì Ω, ®¡¥á¯¥ç¨¢ îé¨¥ ¤¨áªà¥â-
­®áâì á¯¥ªâà  ®¯¥à â®à  L ( [1]). �«ï Ω = Rn ¨§¢¥áâ­ë â ª¦¥ ¤®áâ â®ç­ë¥
ãá«®¢¨ï ­¥¯à¥àë¢­®áâ¨ á¯¥ªâà  ®¯¥à â®à  L ( [2]).

� ¤ ­­®© à ¡®â¥ à áá¬ âà¨¢ ¥âáï á«ãç © ρ = r−s, r = |x|, s > 0. �ë
â ª¦¥ ¯à¥¤¯®« £ ¥¬, çâ® £à ­¨æë ®¡« áâ¥© ã¤®¢«¥â¢®àïîâ ãá«®¢¨î §¢¥§¤-
­®áâ¨ ®â­®á¨â¥«ì­® ­ ç «  ª®®à¤¨­ â

(ν, x) 6 0, x ∈ Γ, (2)
£¤¥ ν | ¥¤¨­¨ç­ë© ¢¥ªâ®à ¢­¥è­¥© ­®à¬ «¨ ª Γ, ¨ |x| > 1 ¢ Ω. � íâ®¬
á«ãç ¥ ®¡« áâì ®¯à¥¤¥«¥­¨ï ®¯¥à â®à  L ¨¬¥¥â ¢¨¤

D(L) =
{

u : u ∈ H2
loc(Ω), lu ∈ L2,ρ(Ω),

∫

Ω

(|∇u|2 +
(
r−s + r−2 ln−2q r

) |u|2) dx < ∞
}

,

£¤¥ q = 0 ¯à¨ n > 3 ¨ q = 1 ¯à¨ n = 2. �ãáâì Sη = Ω ∩ {r = η}, η >
> 0, ¨ Ση ¥áâì ¬­®¦¥áâ¢® â®ç¥ª x ­  ¥¤¨­¨ç­®© áä¥à¥, ã¤®¢«¥â¢®àïîé¨å
ãá«®¢¨î ηx ∈ Sη. �¡®§­ ç¨¬ ç¥à¥§ λη ¬¨­¨¬ «ì­®¥ ¯® ¬®¤ã«î á®¡áâ¢¥­­®¥
§­ ç¥­¨¥ ®¯¥à â®à  � ¯« á {�¥«ìâà ¬¨ ¢ Ση á ­ã«¥¢ë¬ ãá«®¢¨¥¬ �¨à¨å«¥
­  ∂Ση. �ãáâì Λ = lim inf

η→∞
|λη|.

�­ ç «  ¨§ãç¨¬ à á¯®«®¦¥­¨¥ á¯¥ªâà  σ(L) ­  ¢¥é¥áâ¢¥­­®© ®á¨.
�¥®à¥¬  1. �á«¨ 0 6 s < 2, â® σ(L) = [0,+∞); ¥á«¨ s = 2, â®

σ(L) = [(n− 2)2/4 + Λ,+∞); ¥á«¨ s > 2, â® σ(L) ⊂ [(n− 2)2/4 + Λ,+∞).
� á«¥¤ãîé¥¬ ãâ¢¥à¦¤¥­¨¨ ãáâ ­ ¢«¨¢ ¥âáï, çâ® áãé¥áâ¢ã¥â §­ ç¥­¨¥

¯ à ¬¥âà  s, ¯à¨ ª®â®à®¬ á¯¥ªâà ®¯¥à â®à  L áâ ­®¢¨âáï ¤¨áªà¥â­ë¬.
�¥®à¥¬  2. �à¨ 0 6 s 6 2 á¯¥ªâà ®¯¥à â®à  L ­¥¯à¥àë¢¥­, ¯à¨ s > 2

á¯¥ªâà ®¯¥à â®à  L ¤¨áªà¥â¥­.
�ë ¬®¦¥¬ â ª¦¥ ¡®«¥¥ â®ç­® å à ªâ¥à¨§®¢ âì ­¥¯à¥àë¢­ë© á¯¥ªâà

®¯¥à â®à  L ¤«ï §­ ç¥­¨© ¯ à ¬¥âà  s, ¬¥­ìè¨å ªà¨â¨ç¥áª®£® §­ ç¥­¨ï
s = 2.

�¥®à¥¬  3. �à¨ 0 6 s < 2 á¯¥ªâà ®¯¥à â®à  L  ¡á®«îâ­® ­¥¯à¥à¢¥­
(á¬. [3], £« ¢  10).

� ª ª ª á¯¥ªâà ®¯¥à â®à  L à á¯®«®¦¥­ ­  ¯®«ã®á¨ [0,+∞), â® ¤«ï
«î¡®£® ç¨á«  k = ω + iµ ∈ {Im k > 0} ¨ «î¡®© äã­ªæ¨¨ f ∈ L2,ρ(Ω)

áãé¥áâ¢ã¥â ¥¤¨­áâ¢¥­­ ï äã­ªæ¨ï u(x, k) = (L − k2)−1 f ∈ ◦
H1

ρ(Ω) (¯à®áâ-
à ­áâ¢®

◦
H 1

ρ(Ω) ®¯à¥¤¥«ï¥âáï ª ª § ¬ëª ­¨¥ ¬­®¦¥áâ¢ 
◦
C∞(Ω) ¢ ­®à¬¥

‖u‖H1
ρ(Ω) =

(∫
Ω

(|∇u|2 + ρ|u|2) dx
)1/2), ª®â®à ï ï¢«ï¥âáï à¥è¥­¨¥¬ ªà ¥¢®©

§ ¤ ç¨
1
ρ

∆u + k2u = −f, x ∈ Ω, (3)
u|Γ = 0 (4)
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(¯®¤ à¥è¥­¨¥¬ § ¤ ç¨ (3) { (4) ¯®­¨¬ ¥âáï ®¡®¡é¥­­®¥ à¥è¥­¨¥ ¨§ ¯à®áâ-
à ­áâ¢ 

◦
H1

ρ(Ω)).
�áá«¥¤ã¥¬ ¯®¢¥¤¥­¨¥ à¥§®«ì¢¥­âë ®¯¥à â®à  L ¢ ¢¥àå­¥© ¯®«ã¯«®á-

ª®áâ¨ {Im k > 0} ¢ á«ãç ¥ ρ = r−s ¯à¨ à §«¨ç­ëå §­ ç¥­¨ïå ¯ à ¬¥âà 
s.

�¥®à¥¬  4. �ãáâì ®¡« áâì Ω ã¤®¢«¥â¢®àï¥â ãá«®¢¨î (2) ¨ 0 6 s < 2.
�®£¤  ¯à¨ ¢á¥å ω, −∞ < ω < +∞ ¨ ¢á¥å µ > 0 ¤«ï à¥è¥­¨ï § ¤ ç¨ (3) { (4)
á¯à ¢¥¤«¨¢ë ®æ¥­ª¨

∥∥r−1 ln−q r u
∥∥

L2(Ω)
6 C

2− s
‖r1−s lnq r f‖L2(Ω), (5)

£¤¥ q = 0 ¯à¨ n > 3 ¨ q = 1 ¯à¨ n = 2, ¨∥∥∥∥rs/2−2 du

dk

∥∥∥∥
L2(Ω)

6 C
|ω|+ 1

(2− s)2|k| ‖r
2−3s/2 f‖L2(Ω), n > 3, (6)

∥∥∥∥rs/2−2−δ du

dk

∥∥∥∥
L2(Ω)

6 C
|ω|+ 1

(2− s)2|k| ‖r
2−3s/2+δ f‖L2(Ω), (7)

n = 2, δ > 0. �®áâ®ï­­ë¥ ¢ ®æ¥­ª å (5) { (6) § ¢¨áïâ ®â n,   ¯®áâ®ï­­ ï
¢ ®æ¥­ª¥ (7) § ¢¨á¨â ®â n ¨ δ.
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� á ­®¢ �.�., �®¨â¬¥â®¢ �.�.
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� ¤ ­­®© à ¡®â¥ à áá¬ âà¨¢ ¥âáï § ¤ ç  �®è¨ ¤«ï ­¥«¨­¥©­®£® ãà ¢-
­¥­¨ï �®àâ¥¢¥£ -¤¥ �à¨§  (�¤�)

ut − 6uux + uxxx = 0, (1)
u(x, 0) = u0(x), x ∈ R , (2)

£¤¥ u = u(x, t),   ­ ç «ì­ ï äã­ªæ¨ï u0(x) ï¢«ï¥âáï ª®¬¯«¥ªá­®§­ ç­®© ¨
®¡« ¤ ¥â á«¥¤ãîé¨¬¨ á¢®©áâ¢ ¬¨:
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1) ¤«ï ­¥ª®â®à®£® ε > 0
∞∫

−∞
|u0(x)|eε|x|dx < ∞, (3)

2) ®¯¥à â®à L(0) = − d2

dx2 + u0(x) ¨¬¥¥â à®¢­® N ª®¬¯«¥ªá­ëå á®¡áâ-
¢¥­­ëå §­ ç¥­¨© λ1(0), λ2(0), . . . , λN (0) á ªà â­®áâï¬¨ m1(0), m2(0), . . . ,
mN (0) ¨ ­¥ ¨¬¥¥â á¯¥ªâà «ì­ëå ®á®¡¥­­®áâ¥©.

�ãáâì, äã­ªæ¨ï u(x, t) = Re u(x, t) + i Im u(x, t) ®¡« ¤ ¥â ¤®áâ â®ç­®©
£« ¤ª®áâìî ¨ ¤®áâ â®ç­® ¡ëáâà® áâà¥¬¨âáï ª á¢®¨¬ ¯à¥¤¥« ¬ ¯à¨ x → ±∞,
â.ç. ∞∫

−∞

(∣∣∣∣
∂ju(x, t)

∂xj

∣∣∣∣ eε|x|
)

dx < ∞, j = 0, 1, 2, 3 . (4)

� à ¡®â¥ [1] ­ ©¤¥­ë ¢¥é¥áâ¢¥­­ë¥ à¥è¥­¨ï ãà ¢­¥­¨ï �¤� á ¯®-
¬®éìî ¬¥â®¤  ®¡à â­®© § ¤ ç¨ à áá¥ï­¨ï ¤«ï á ¬®á®¯àï¦¥­­®£® ®¯¥à -
â®à  �âãà¬ {�¨ã¢¨««ï. �â¬¥â¨¬, çâ® ¢ ­ è¥© § ¤ ç¥ ®¯¥à â®à L(t) =

= − d2

dx2 + u(x, t) ï¢«ï¥âáï ­¥á ¬®á®¯àï¦¥­­ë¬, â ª ª ª ¯®â¥­æ¨ « ®¯¥-
à â®à  L(t) | ª®¬¯«¥ªá­®§­ ç­ ï äã­ªæ¨ï. �®à®è® ¨§¢¥áâ­®, çâ® ­¥-
á ¬®á®¯àï¦¥­­ë© ®¯¥à â®à L(t) ¬®¦¥â ¨¬¥âì á¯¥ªâà «ì­ë¥ ®á®¡¥­­®áâ¨
(á¬. [2,3]), ª®â®àë¥ «¥¦ â ­  ­¥¯à¥àë¢­®¬ á¯¥ªâà¥. �ë ¯à¥¤¯®« £ ¥¬,
çâ® ®¯¥à â®à L(t) ­¥ ¨¬¥¥â á¯¥ªâà «ì­ëå ®á®¡¥­­®áâ¥©. �à®¬¥ â®£®, ¯à¨
¢ë¯®«­¥­¨¨ ¢ëè¥ãª § ­­ëå ãá«®¢¨© ®¯¥à â®à L(t) ¨¬¥¥â ª®­¥ç­®¥ ç¨á«®
(¢ ®¡é¥¬ á«ãç ¥ ªà â­ëå) ª®¬¯«¥ªá­ëå á®¡áâ¢¥­­ëå §­ ç¥­¨©.

� áá¬®âà¨¬ ãà ¢­¥­¨¥ �âãà¬ {�¨ã¢¨««ï
−y′′ + u(x)y = λy, λ = k2, x ∈ (−∞,∞), (5)

£¤¥ u(x) | ª®¬¯«¥ªá­®§­ ç­ ï äã­ªæ¨ï, ã¤®¢«¥â¢®àïîé ï ãá«®¢¨î (4).
�à¨ ¢ë¯®«­¥­¨¨ ãá«®¢¨ï (4) áãé¥áâ¢ãîâ à¥è¥­¨ï �®áâ  ãà ¢­¥­¨¨ (5) á®
á«¥¤ãîé¨¬¨  á¨¬¯â®â¨ª ¬¨ ­  ¡¥áª®­¥ç­®áâ¨ ¯à¨ Im k > − ε

2

e+(x, k) ∼ eikx, x → +∞; e−(x, k) ∼ e−ikx, x → −∞.

� àë äã­ªæ¨© {e+(x, k), e+(x,−k)} ¨ {e−(x, k), e−(x, k)} ®¡à §ãîâ ¢
¯®«®á¥ |Im k| < ε

2
äã­¤ ¬¥­â «ì­ë¥ á¨áâ¥¬ë à¥è¥­¨©, ¯®íâ®¬ã

e−(x, k) =
v(k)
2ik

e+(x, k) +
ω(k)
2ik

e+(x,−k),

£¤¥
ω(k) = W {e−(x, k), e+(x, k)} , v(k) = W {e+(x,−k), e−(x, k)} ,

ω(k)ω(−k)− v(k)v(−k) = 4k2.

�ã­ªæ¨ï ω(k)  ­ «¨â¨ç¥áª¨ ¯à®¤®«¦ ¥âáï ¢ ¢¥àå­îî ¯®«ã¯«®áª®áâì ¨
¨¬¥¥â â ¬ ª®­¥ç­®¥ ç¨á«® (¢ ®¡é¥¬ á«ãç ¥ ªà â­ëå) ­ã«¥©. �ãáâì ­¥¢¥-
é¥áâ¢¥­­ë¥ ­ã«¨ ω(k) ¥áâì k1, k2, . . . , kN , â®£¤  λj = k2

j , j = 1, 2, . . . , N,
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¥áâì á®¡áâ¢¥­­ë¥ §­ ç¥­¨ï ®¯¥à â®à  L. �à â­®áâì ª®à­ï kj ãà ¢­¥­¨ï
ω(k) = 0 ®¡®§­ ç¨¬ ç¥à¥§ mj (j = 1, N).

�ãé¥áâ¢ã¥â â ª ­ §ë¢ ¥¬ ï ­®à¬¨à®¢®ç­ ï æ¥¯®çª  ç¨á¥« {χj
0, χj

1, . . . ,
χj

mj−1
}, j = 1, N â ª¨å, çâ® ¨¬¥îâ ¬¥áâ® á®®â­®è¥­¨ï

1
s !

((
d

dk

)s

e−(x, k)
)∣∣∣∣

k=kj

=

=
s∑

ν=0

χj
s−ν

1
ν !

((
d

dk

)ν

e+(x, k)
)∣∣∣∣∣

k=kj

, j = 1, N, s = 0,mj − 1 ,

� ¡®à {S(k), kj , χ
j
0, χ

j
1, . . . , χ

j
mj−1, j = 1, N} ­ §ë¢ ¥âáï ¤ ­­ë¬¨ à áá¥-

ï­¨ï ¤«ï ãà ¢­¥­¨ï (5). � à ¡®â å [2-3] ¯®ª § ­®, çâ® ¯® ¤ ­­ë¬ à áá¥ï­¨ï
¯®â¥­æ¨ « u(x) ¢®ááâ ­ ¢«¨¢ ¥âáï ®¤­®§­ ç­®.

�á­®¢­ë¬ à¥§ã«ìâ â®¬ ¤ ­­®© à ¡®âë ï¢«ï¥âáï á«¥¤ãîé ï â¥®à¥¬ .
�¥®à¥¬ . �á«¨ ª®¬¯«¥ªá­®§­ ç­ ï äã­ªæ¨ï u(x, t) ï¢«ï¥âáï à¥è¥-

­¨¥¬ § ¤ ç¨ (1) { (4), â® ¤ ­­ë¥ à áá¥ï­¨ï ­¥á ¬®á®¯àï¦¥­­®£® ®¯¥à -
â®à  L(t) á ¯®â¥­æ¨ «®¬ u(x, t) ¬¥­ïîâáï ¯® t á«¥¤ãîé¨¬ ®¡à §®¬

St = 8ik3S, |Im k| < ε

2
,

λ̇n(t) = 0,

χ̇n
0 = 8ik3

nχn
0 ,

χ̇n
1 = 8ik3

nχn
1 + 24ik2

nχn
0 ,

χ̇n
2 = 8ik3

nχn
2 + 24ik2

nχn
1 + 24iknχn

0 ,

χ̇n
p = 8ik3

nχn
p + 24ik2

nχn
p−1 + 24iknχn

p−2 + 8iχn
p−3 , p = 3, 4, . . . ,mn − 1.

�®«ãç¥­­ë¥ à ¢¥­áâ¢  ¯®«­®áâìî ®¯à¥¤¥«ïîâ í¢®«îæ¨î ¤ ­­ëå à á-
á¥ï­¨ï, çâ® ¯®§¢®«ï¥â ¯à¨¬¥­¨âì ¬¥â®¤ ®¡à â­®© § ¤ ç¨ à áá¥ï­¨ï ¤«ï
à¥è¥­¨ï § ¤ ç¨ (1) { (4).

�¯¨á®ª «¨â¥à âãàë
1. Gardner C.S., Green I.M., Kruskal M.D., Miura R.M. Method for solving the

Korteweg-de Vries equation // Phys.Rev. Lett. USA, 1967, v. 19, pp. 1095{1097.
2. �« é ª �.�. �­ «®£ ®¡à â­®© § ¤ ç¨ â¥®à¨¨ à áá¥ï­¨ï ¤«ï ­¥á ¬®á®¯àï¦¥­-

­®£® ®¯¥à â®à . I // �¨ää. ãà-ï. � IV, ü 8 (1968), á. 1519{1533.
3. �« é ª �.�. �­ «®£ ®¡à â­®© § ¤ ç¨ â¥®à¨¨ à áá¥ï­¨ï ¤«ï ­¥á ¬®á®¯àï¦¥­-

­®£® ®¯¥à â®à . II // �¨ää. ãà-ï. � IV, ü 10 (1968), á. 1915{1924.
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�¨«¨­¥©­ ï ä®à¬  Φ(y, z) ¨§ â®¦¤¥áâ¢  � £à ­¦ 

zLy−L+z =
d

dx
Φ(y, z)

¯à¨¢¥¤¥­  ª ¤¢ã¬ ¢¨¤ ¬, «¨­¥©­ë¬ ®â­®á¨â¥«ì­®
{

y(i−1)
(x)

}n

1
¨

{
z(i−1)
(x)

}n

1

Φ(y, z) =
n−1∑

k=0

y(n−1−k)(x) ·
k∑

ν=0

[bn−ν(x)z(x)](k−ν)

¨

Φ(y, z) =
n−1∑

k=0

z(n−1−k)(x)×

× ·
n∑

ν=n−k

∑
p+q=ν−1

p>n−1−k,q>0

(−1)pCn−1−k
p b(p−n+1+k)

ν (x) · y(q)(x).

� áá¬ âà¨¢ ¥âáï ¬­®£®â®ç¥ç­ ï ªà ¥¢ ï § ¤ ç 

Ly =
n∑

ν=0

bν(x) · y(ν)(x) = 0, bν(x) ∈ Cν [x1, xm], bn(x) ≡ 1 (1)

¨

(Tky)(xi) =
n∑

s=0

ρks(xi) · y(s−1)(xi) = 0, £¤¥ ρks(xi) ∈ Cν [x1, xm], (2)

k = 1, 2, ..Γi; i = 1, 2, . . . ,m, ¯à¨ç¥¬
m∑

i=1

ri = n ¨ ã¤®¢«¥â¢®àï¥â ¢ â®çª å xi

ãá«®¢¨î ­¥¢ëà®¦¤¥­­®áâ¨.
�«ï á®¯àï¦¥­­®£® ¤¨ää¥à¥­æ¨ «ì­®£® ãà ¢­¥­¨ï

L+z = 0 (3)
­ å®¤ïâáï ¢ ï¢­®¬ ¢¨¤¥ á®¯àï¦¥­­ë¥ ¬­®£®â®ç¥ç­ë¥ ªà ¥¢ë¥ ãá«®¢¨ï

(T+
k z)(xi) = 0 (4)
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�®ª § ­ë ç¥âëà¥ «¥¬¬ë ¨ âà¨ â¥®à¥¬ë ® ¢§ ¨¬®á¢ï§¨ ¤¢ãå ªà ¥¢ëå
¬­®£®â®ç¥ç­ëå § ¤ ç.

�¥®à¥¬  1. �á«¨ y = y1(x) 6= 0 ¥áâì à¥è¥­¨¥ ®¤­®à®¤­®© ¬­®£®â®ç¥ç-
­®© § ¤ ç¨ (1), (2)

Ly = 0, (Tky)(xi) = 0, i = 1, 2, . . . , m,

â® à¥è¥­¨¥¬ á®¯àï¦¥­­®© ªà ¥¢®© § ¤ ç¨ (6.35)
L+z = 0, (T+

k z)(x) = 0
ï¢«ï¥âáï ç áâ­®¥ ­¥­ã«¥¢®¥ à¥è¥­¨¥ z(x) ¤¨ää¥à¥­æ¨ «ì­®£® ãà ¢­¥­¨ï
(n− 1)-£® ¯®àï¤ª 

Φ[z, y1(x)] = 0.
�¥®à¥¬  2. �ãáâì ¤¨ää¥à¥­æ¨ «ì­®¥ ãà ¢­¥­¨¥ (n− 1)-£® ¯®àï¤ª 

Φ(y, z) = 0 ∀x ∈ [x1, xm]
à §à¥è¨¬® ®â­®á¨â¥«ì­® äã­ªæ¨¨ y(x)

y = f [z(x)], ¯à¨ç¥¬ f ∈ Cn−1[x1, xm]

¨ áãé¥áâ¢ã¥â ®¡à â­ ï äã­ªæ¨ï z = f−1[y(x)], f−1 ∈ Cn−1[x1, xm].
�®£¤ , ¥á«¨ y1(x) | à¥è¥­¨¥ ¬­®£®â®ç¥ç­®© § ¤ ç¨ (1) { (2), â® äã­ªæ¨ï
z = f−1[y1(x)] ¥áâì à¥è¥­¨¥ á®¯àï¦¥­­®£® ãà ¢­¥­¨ï L+z = 0, ã¤®¢«¥â-
¢®àïîé¥¥ ªà ¥¢ë¬ ãá«®¢¨ï¬(

T+
k z

)
(xi) = (Tkf [z(x)]) (xi) = 0.

�¥®à¥¬  3. �á«¨ áà¥¤¨ (n − 1) «¨­¥©­® ­¥§ ¢¨á¨¬ëå à¥è¥­¨© ¤¨ä-
ä¥à¥­æ¨ «ì­®£® ãà ¢­¥­¨ï (Tky)(x) = 0 à¥è¥­¨ï y1(x), y2(x), . . . , yR(x),
1 6 R 6 n− 1 ã¤®¢«¥â¢®àïîâ ®¤­®à®¤­®¬ã ��� Ly = 0, â® áãé¥áâ¢ãîâ
R «¨­¥©­® ­¥§ ¢¨á¨¬ëå ®¯¥à â®à®¢ á®¯àï¦¥­­ëå ãá«®¢¨©(

T+
j z

)
(x) = Φ[z(x), yj(x)] = 0, j = 1, 2, . . . , R.

�¯¨á®ª «¨â¥à âãàë
1. Trenogin V.A., Khasseinov K.A. � à §¢¥â¢«¥­¨¨ à¥è¥­¨© ¬­®£®â®ç¥ç­ëå ªà ¥-

¢ëå § ¤ ç, ¢áâà¥ç îé¨åáï ¢ â¥¯«®ä¨§¨ª¥ // 2 Intern.Coll. on Di�erential Equa-
tions, Plovdiv, Bulgaria, 20{25 August, 1991.

2. Trenogin V.A., Khasseinov K.A. Nonlocal Problems for DE and it's dual Problems
// Abstr. Of Plenary and Ynvitead Leaactures, deliv. an the 2 Congress ISAAC,
Fukuoka, Japan, August 16{21, 1999.

3. � á¥¨­®¢ �.�. �­®£®â®ç¥ç­ë¥ ¨ á®¯àï¦¥­­ë¥ ªà ¥¢ë¥ § ¤ ç¨ ¨å ¯à¨«®¦¥­¨ï.
�.: � ãª , 2006.
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�®¢ ­áª¨© �.�.
�®áá¨©áª¨© ã­¨¢¥àá¨â¥â ¤àã¦¡ë ­ à®¤®¢

�®áª¢ , �®áá¨ï
e-mail: khovansky@list.ru

�  ¯®á«¥¤­¨¥ âà¨¤æ âì «¥â â¥®à¨¨ í««¨¯â¨ç¥áª¨å ªà ¥¢ëå § ¤ ç á ­¥«®-
ª «ì­ë¬¨ ªà ¥¢ë¬¨ ãá«®¢¨ï¬¨ ¡ë«® ¯®á¢ïé¥­® ¤®¢®«ì­® ¡®«ìè®¥ ª®«¨-
ç¥áâ¢® à ¡®â (­ ¯à¨¬¥à, à ¡®âë �.�. �¨æ ¤§¥, �.�. � ¬ àáª®£®, �.�. �©-
¤¥«ì¬ ­ , �.�. �ªã¡ ç¥¢áª®£® ¨ ¤à.). �«¥¤ã¥â ®â¬¥â¨âì, çâ® ¨­â¥à¥á ª
¤ ­­®© â¥¬ â¨ª¥ ¢ë§¢ ­ ­¥ â®«ìª® â¥®à¥â¨ç¥áª¨¬¨ ¤®áâ¨¦¥­¨ï¬¨, ­® ¨
àï¤®¬ ¢ ¦­ëå ¯à¨«®¦¥­¨© (­ ¯à¨¬¥à, ¢ â¥®à¨¨ ã¯à ¢«¥­¨ï, â¥®à¨¨ ¬­®-
£®¬¥à­ëå ¤¨ääã§¨®­­ëå ¯à®æ¥áá®¢, â¥®à¨¨ ¯« §¬ë, ¡¨®ä¨§¨ª¥). �«¥¤ã¥â
®â¬¥â¨âì, çâ® ®á­®¢ë ®¡é¥© â¥®à¨¨ ­¥«®ª «ì­ëå í««¨¯â¨ç¥áª¨å § ¤ ç § -
«®¦¥­ë ¢ ¬­®£®ç¨á«¥­­ëå à ¡®â å �.�. �ªã¡ ç¥¢áª®£®. � ç áâ­®áâ¨, ¢
á«ãç ¥, ª®£¤  ­®á¨â¥«ì ­¥«®ª «ì­ëå ç«¥­®¢ ­¥ ¯¥à¥á¥ª ¥âáï á £à ­¨æ¥©,
¨¬ ¡ë«¨ ¯®«ãç¥­ë ¤®áâ â®ç­ë¥ ãá«®¢¨ï äà¥¤£®«ì¬®¢®áâ¨ ®¯¥à â®à  á®-
®â¢¥âáâ¢ãîé¥© í««¨¯â¨ç¥áª®© § ¤ ç¨ (á¬. [1]).

� ¤ ­­®© à ¡®â¥ à áá¬ âà¨¢ ¥âáï á«ãç ©, ª®£¤  ­¥®¡å®¤¨¬ë¥ ãá«®¢¨ï
ª®àà¥ªâ­®áâ¨ ­¥«®ª «ì­®© í««¨¯â¨ç¥áª®© § ¤ ç¨ ­ àãè îâáï. � ¨¬¥­­®,
¯à¥¤¯®« £ ¥âáï, çâ® ¢ ªà ¥¢ëå ãá«®¢¨ïå ¯®àï¤®ª ­¥«®ª «ì­ëå ç«¥­®¢ ¯à¥-
¢®áå®¤¨â ¯®àï¤®ª «®ª «ì­ëå. � íâ®¬ á«ãç ¥ ¤®ª §ë¢ ¥âáï ­ àãè¥­¨¥  ¯-
à¨®à­®© ®æ¥­ª¨ ¨, ª ª á«¥¤áâ¢¨¥, ­¥ª®àà¥ªâ­®áâì á ¬®© í««¨¯â¨ç¥áª®©
§ ¤ ç¨. � áâ®ïé ï à ¡®â  ï¢«ï¥âáï ®¡®¡é¥­¨¥¬ à ¡®âë [2] ­  á«ãç © ¬­®-
£®¬¥à­®© ®¡« áâ¨.

�¯¨á®ª «¨â¥à âãàë
1. �ªã¡ ç¥¢áª¨© �.�. � §à¥è¨¬®áâì í««¨¯â¨ç¥áª¨å § ¤ ç á ªà ¥¢ë¬¨ ãá«®¢¨ï¬¨

â¨¯  �¨æ ¤§¥{� ¬ àáª®£®// �¨ää. ãà. 1985, �.21, { �.701{706.
2. �®¢ ­áª¨© �.�. �¥äà¥¤£®«ì¬®¢®áâ¨ ®¤­®© ­¥«®ª «ì­®© § ¤ ç¨// Spectral and

Evolution Problems. 2007. ü17. { �.97{102.
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� ­ áâ®ïé¥© à ¡®â¥ ¬¥â®¤®¬ ®¡à â­®© § ¤ ç¨ à áá¥ï­¨ï ¢ë¢®¤¨âáï í¢®-
«îæ¨ï ¤ ­­ëå à áá¥ï­¨ï ®¯¥à â®à  �âãà¬ {�¨ã¢¨««ï, ¯®â¥­æ¨ « ª®â®-
à®£® ï¢«ï¥âáï à¥è¥­¨¥¬ ®¡é¥£® ãà ¢­¥­¨ï �®àâ¥¢¥£ -¤¥ �à¨§  (�¤�) á
á ¬®á®£« á®¢ ­­ë¬ ¨áâ®ç­¨ª®¬ ¢ ª« áá¥ ¡ëáâà®ã¡ë¢ îé¨å ª®¬¯«¥ªá­®-
§­ ç­ëå äã­ªæ¨©.

�ãáâì H = −1
2

d3

dx3 +2u
d
dx

+u′, £¤¥ u = u(x, t). �®£« á­® [1] áãé¥áâ¢ãîâ
¯®«¨­®¬ë Pk (®â u ¨ ¯à®¨§¢®¤­ëå u ¯® x) â ª¨¥, çâ® HPk = P ′k+1. � ª,
­ ¯à¨¬¥à P0 = −1

2
, P1 = −1

2
u(x), P2 = 1

4
uxx − 3

4
u2 ¨ â.¤.

�¯¥à â®à (á¬.[1]) Bq =
q∑

k=0

(
1
2
P ′k − Pk

d
dx

)
(2L)q−k ã¤®¢«¥â¢®àï¥â á®®â-

­®è¥­¨î � ªá 

[Bq, L] = BqL− LBq = −P ′q+1, L = − d2

dx2
+ u(x). (1)

�ãáâì c0, c1, c2, . . . , cp | ¯à®¨§¢®«ì­ë¥ ¤¥©áâ¢¨â¥«ì­ë¥ ç¨á« . �¢¥¤¥¬
á«¥¤ãîé¨¥ ®¡®§­ ç¥­¨ï

Xq = −P ′q+1 , Yp =
p∑

q=0

cqBq, Zp =
p∑

q=0

cqXq.

�®£¤ , á¯à ¢¥¤«¨¢® à ¢¥­áâ¢® [Yp, L] = Zp. �à ¢­¥­¨¥ ut = Zp(u) ­ §ë-
¢ ¥âáï ®¡é¨¬ ãà ¢­¥­¨¥¬ �¤�. � ç áâ­®áâ¨, ¯à¨ p = 1, c0 = 0, c1 = 4 ¬ë
¯®«ãç ¥¬ ª« áá¨ç¥áª®¥ ãà ¢­¥­¨¥ �¤�: ut − 6uux + uxxx = 0.

�ë ¡ã¤¥¬ à áá¬ âà¨¢ âì á¨áâ¥¬ã ãà ¢­¥­¨©

ut − Zp(u) = 2
N∑

j=1

mj−1∑

l=0

Cl
mj−1

d

dx

(
ϕl

jϕ
mj−1−l
j

)
, (2)

Lϕl
j = k2

j ϕl
j + lϕl−1

j ,

(Im kj > 0), j = 1, 2, . . . , N, l = 0, 1, . . . , mj − 1,
(3)

£¤¥ Cl
n = n!

(n− l)!l!
, äã­ªæ¨¨ ϕl

j(x, t) ¯à¨ «î¡®¬ ­¥®âà¨æ â¥«ì­®¬ t ¯à¨-
­ ¤«¥¦ â ¯à®áâà ­áâ¢ã ª¢ ¤à â¨ç­® áã¬¬¨àã¥¬ëå äã­ªæ¨© L2(−∞, ∞),
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  ϕ0
j (x, t) | á®¡áâ¢¥­­ ï äã­ªæ¨ï ®¯¥à â®à  L(t) á®®â¢¥âáâ¢ãîé ï á®¡áâ-

¢¥­­®¬ã §­ ç¥­¨î λj(t) = k2
j (t), (Im kj > 0) ªà â­®áâ¨ mj(t), j = 1, 2,. . . ,

N , l = 0, 1, . . . , mj − 1.
�¨áâ¥¬  ­¥«¨­¥©­ëå ãà ¢­¥­¨© (2) { (3) à áá¬ âà¨¢ ¥âáï ¯à¨ ­ ç «ì-

­®¬ ãá«®¢¨¨
u(x, 0) = u0(x), x ∈ R, (4)

£¤¥ ­ ç «ì­ ï äã­ªæ¨ï u0(x) ï¢«ï¥âáï ª®¬¯«¥ªá­®§­ ç­®© ¨ ®¡« ¤ ¥â
á¢®©áâ¢ ¬¨:

1) ¤«ï ­¥ª®â®à®£® ε > 0

∞∫

−∞
|u0(x)|eε|x|dx < ∞, (5)

2) ®¯¥à â®à L(0) ¨¬¥¥â à®¢­® N ª®¬¯«¥ªá­ëå á®¡áâ¢¥­­ëå §­ ç¥­¨©
λ1(0), λ2(0), . . . , λN (0) á ªà â­®áâï¬¨ m1(0), m2(0), . . . , mN (0) ¨ ­¥ ¨¬¥¥â
á¯¥ªâà «ì­ëå ®á®¡¥­­®áâ¥©.

�à¥¤¯®« £ ¥âáï, çâ®

1
(mj − 1− l)!

∞∫

−∞

(
ϕ

mj−1
j (x, t)ϕmj−1−l

j (x, t)
)

dx = Aj
mj−1−l(t), (6)

£¤¥ Aj
mj−1−l(t) | ¨§­ ç «ì­® § ¤ ­­ë¥ ­¥¯à¥àë¢­ë¥ äã­ªæ¨¨ t, j = 1, N ,

l = 0, 1, . . . , mj − 1.
�ãáâì, äã­ªæ¨ï u(x, t) = Re u(x, t) + i Im u(x, t) ®¡« ¤ ¥â ¤®áâ â®ç­®©

£« ¤ª®áâìî ¨ ¤®áâ â®ç­® ¡ëáâà® áâà¥¬¨âáï ª á¢®¨¬ ¯à¥¤¥« ¬ ¯à¨ x → ±
±∞, â.ç.

∞∫

−∞

(∣∣∣∣
∂ju(x, t)

∂xj

∣∣∣∣ eε|x|
)

dx < ∞, j = 0, 1, 2, 3. (7)

� ¤ ­­®© à ¡®â¥ ¯®«ãç¥­ë ¯à¥¤áâ ¢«¥­¨ï ¤«ï à¥è¥­¨© u(x, t), ϕl
j(x, t),

j = 1, N , l = 0, 1, . . . , mj − 1 § ¤ ç¨ (2) { (7) ¢ à ¬ª å ¬¥â®¤  ®¡à â­®©
§ ¤ ç¨ à áá¥ï­¨ï ¤«ï ­¥á ¬®á®¯àï¦¥­­®£® ®¯¥à â®à  L(t).

�¡à â­ ï § ¤ ç  à áá¥ï­¨ï ¤«ï ®¯¥à â®à  L(t) ¨§ãç¥­  ¢ à ¡®â å [3{4].
� à ¡®â¥ [2] ¯®ª § ­®, çâ® ãà ¢­¥­¨¥ �¤� á á ¬®á®£« á®¢ ­­ë¬ ¨áâ®ç­¨-
ª®¬, ¬®¦¥â ¡ëâì à¥è¥­® á ¯®¬®éìî ¬¥â®¤  ®¡à â­®© § ¤ ç¨ à áá¥ï­¨ï
¤«ï á ¬®á®¯àï¦¥­­®£® ®¯¥à â®à  �âãà¬ {�¨ã¢¨««ï. �â¬¥â¨¬, çâ® ¢ ­ -
è¥© § ¤ ç¥ ®¯¥à â®à L(t) ï¢«ï¥âáï ­¥á ¬®á®¯àï¦¥­­ë¬, â ª ª ª ¯®â¥­-
æ¨ « ®¯¥à â®à  L(t) ª®¬¯«¥ªá­®§­ ç­ ï äã­ªæ¨ï. �®à®è® ¨§¢¥áâ­®, çâ®
­¥á ¬®á®¯àï¦¥­­ë© ®¯¥à â®à L(t) ¬®¦¥â ¨¬¥âì á¯¥ªâà «ì­ë¥ ®á®¡¥­­®áâ¨
(á¬. [3,4]), ª®â®àë¥ «¥¦ â ­  ­¥¯à¥àë¢­®¬ á¯¥ªâà¥. �ë ¯à¥¤¯®« £ ¥¬, çâ®
®¯¥à â®à L(t) ­¥ ¨¬¥¥â á¯¥ªâà «ì­ëå ®á®¡¥­­®áâ¥©. �à®¬¥ â®£®, ¯à¨ ¢ë-
¯®«­¥­¨¨ ¢ëè¥ãª § ­­ëå ãá«®¢¨© ®¯¥à â®à L(t) ¨¬¥¥â ª®­¥ç­®¥ ç¨á«® (¢
®¡é¥¬ á«ãç ¥ ªà â­ëå) ª®¬¯«¥ªá­ëå á®¡áâ¢¥­­ëå §­ ç¥­¨©.
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A G-space is a triple 〈X, G,α〉, where X is a topological space, G is a

topological group, and α : G×X → X is a continuous action. Basic information
on G-spaces can be found in [1], [3]; in particular, a function f : X → I is said
to be α-uniform if, for any ε > 0, there exists a neighborhood U of the identity
element in G such that |f(x)− f(gx)| < ε for any x ∈ X and g ∈ U .

A G-space is called G-Tychono� if it admits an equivariant embedding into
a compact G-space. The following fact is due to J. de Vries and Yu. Smirnov.

Theorem 6 ([1]). A Tychono� G-space is G-Tychono� if and only if the
collection of α-uniform functions separates points and closed sets.

J. de Vries posed the compacti�cation problem: can every Tychono� G-
space be equivariantly embedded into a compact Hausdor� G-space? An ex-
ample constructed by M. Megrelishvili in [5] (see also [6]) answers de Vries's
question negatively: there exists a Tychono� G-space which is not G-Tychono�.
P. Palais [4] showed that the Alexandro� compacti�cation αX of a locally com-
pact G-space X is its G-compacti�cation, and J. de Vries proved in [2] that if
the acting group is a k-space and the phase space X is pseudocompact, then
X is G-Tychono�. Moreover, the maximal G-compacti�cation βGX coincides
with βX in this case. Thus, J. de Vries asked the question of when βGX =
= βX [2].

In relation to G-compacti�cations of pseudocompact G-spaces, it is worth
mentioning that N. Antonyan ( [7], Theorem 2.10) showed that M. Tka�cenko's
result [8] implies that if X is a pseudocompact G-space and the group G is
pseudocompact, then βGX = βX. The same result can also be deduced from
results of E. Reznichenko ( [9], Theorem 2.4).

In this paper, we construct an example of a countably compact G-space
which is not G-Tychono� and an example of a locally compact countably com-
pact G-space X with βGX = αX 6= βX. We use the following characterization
of the maximal G-compacti�cation due to N. Antonyan and S.A. Antonyan.

Theorem 7 ([10]). A compacti�cation bX of a G-space X is equivalent to
βGX if and only if any α-uniform function on X can be extended to bX.
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In what follows, by spaces we understand Tychono� spaces, and by maps
continuous maps. Subsets A and B of X are separated if there is a function
f : X → I such that A ⊂ f−1(0) and B ⊂ f−1(1). By ω1 we denote the
space of countable ordinals with the order topology, by Homeo+(I) the group
of orientation-preserving homeomorphisms of the unit interval, and by NG(e)
the family of open neighborhoods of the identity element in G.

As in [5], let H be the subgroup of Homeo+(I) consisting of homeomor-
phisms �xing each point of the form 1

n
, where n ∈ N, in the compact-open

topology (in this case, the compact-open topology coincides with the topology
of uniform convergence ( [11], 8.2.7)). Let α1 be the corresponding action of
the group H on I.

The desired group G is the subgroup of Hω1 de�ned as follows. A point g =
= {gτ}τ∈ω1 ∈ Hω1 is an element of G if and only if the function ω1 → H which
takes τ ∈ ω1 to gτ ∈ H is continuous. In what follows, we treat the coordinates
of g = {gτ}τ∈ω1 both as elements of H and as self-homeomorphisms of the unit
interval I.

The topology on G is induced by the topology on Hω1 generated by all sets
of the form

∏
α<ω1

Uα, where Uα is open in H, α < ω1, and |{α < ω1 : Uα 6=
6= H}| 6 ω.

We put Y = ω1 × I and de�ne an action φ of G on Y by

φ
(
g, (γ, x)

)
=

(
γ, α1(gγ , x)

)
=

(
γ, gγ(x)

)
,

where g = {gτ}τ∈ω1 ∈ G, γ ∈ ω1, and x ∈ I.
Theorem 8. There is a locally compact countably compact G-Tychono�

space Y such that βGY = αY 6= βY . The G-space 〈Y, G, φ〉 is as desired.
Let X be the quotient space of Y by the equivalence relation

(τ, 0) ∼ (τ ′, 0) for τ, τ ′ ∈ ω1

(the remaining equivalence classes are trivial). An action α of G on X is de�ned
by ([·] denotes an equivalence class)

α
(
g,

[
(γ, x)

])
=

[(
γ, α1(gγ , x)

)]
=

[(
γ, gγ(x)

)]
,

where g = {gτ}τ∈ω1 ∈ G, γ ∈ ω1, and x ∈ I. Since the subset ω1 × {0} ⊂ Y is
invariant, the action is well de�ned.

Claim. If f is an equivariant map of a G-space 〈X1, G, ϑ1〉 to a G-space
〈X2, G, ϑ2〉 and ϕ is a ϑ2-uniform function on X2, then the function ϕf is
ϑ1-uniform on X1.

Lemma. Suppose that f is an equivariant map of a G-space 〈X1, G, ϑ1〉
to a G-space 〈X2, G, ϑ2〉, A and B are closed separated subsets of X1, and
|f(A)| = 1. If [A]βGX1 ∩ [B]βGX1 6= ∅, then the space 〈X2, G, ϑ2〉 is not G-
Tychono�.

Theorem 9. There exists a countably compact G-space which is not G-
Tychono�. The desired G-space is 〈X, G,α〉.
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�¨«ì­ ï ¯®¤¢¨¦­®áâì â®¯®«®£¨ç¥áª¨å ¯à®áâà ­áâ¢ ï¢«ï¥âáï ®¤­¨¬ ¨§
¢ ¦­ëå è¥©¯®¢ëå ¨­¢ à¨ ­â®¢. �â® ¯®­ïâ¨¥ áë£à «® ¢ ¦­ãî à®«ì
¯à¥¦¤¥ ¢á¥£® ¯à¨ ¨§ãç¥­¨¨ ãáâ®©ç¨¢®áâ¨ â®¯®«®£¨ç¥áª¨å ¯à®áâà ­áâ¢,
â. ¥., ¯à®áâà ­áâ¢, ¨¬¥îé¨å è¥©¯ ­¥ª®â®à®£® CW -ª®¬¯«¥ªá  (á¬. [2],
[3], [8]). �®­ïâ¨¥ á¨«ì­®© ¯®¤¢¨¦­®áâ¨ ¯¥à¢®­ ç «ì­®, ¤«ï ¬¥âà¨§ã¥-
¬ëå ª®¬¯ ªâ®¢, ¡ë«® ¢¢¥¤¥­® �. �®àáãª®¬ [2] á ¯®¬®éìî ®ªà¥áâ­®áâ¥©
¤ ­­®£® ¬¥âà¨§ã¥¬®£® ª®¬¯ ªâ , § ¬ª­ãâ® ¢«®¦¥­­®£® ¢ ­¥ª®â®à®¥ AR-
¯à®áâà ­áâ¢®. �«ï ¯à®¨§¢®«ì­®£® â®¯®«®£¨ç¥áª®£® ¯à®áâà ­áâ¢  íâ® ¯®-
­ïâ¨¥ ¡ë«® ®¯à¥¤¥«¥­® � à¤¥è¨ç¥¬ [6] á ¯®¬®éìî  áá®æ¨¨à®¢ ­­ëå á
¤ ­­ë¬ ¯à®áâà ­áâ¢®¬ ®¡à â­ëå á¯¥ªâà®¢. �®«ãç¥­­ë¥ ¢ ¤ ­­®© áâ âì¥
à¥§ã«ìâ âë, ¢ ç áâ­®áâ¨, ¯®§¢®«ïîâ ¯à¨¬¥­¨âì ­®¢ë© ª â¥£®à­ë© ¯®¤å®¤
ª ¯®­ïâ¨î á¨«ì­®© ¯®¤¢¨¦­®áâ¨. � ®á­®¢¥ íâ®£® ¯®¤å®¤  «¥¦ â ¨¤¥¨,
ª®â®àë¥ ¡ë«¨ ¯à¨¬¥­¥­ë ¢ à ¡®â å [1], [4] ª ¯®¤¢¨¦­®áâ¨ â®¯®«®£¨ç¥á-
ª¨å ¯à®áâà ­áâ¢. �â¨ ¨¤¥¨, ª ª ¡ë«¨ ¯®ª § ­ë ¢ à ¡®â å [5] ¨ [7], ®ª § -
«¨áì ¯à¨£®¤­ë¬¨ ¨ ¤«ï ¨§ãç¥­¨ï à ¢­®¬¥à­®© ¯®¤¢¨¦­®áâ¨ â®¯®«®£¨ç¥á-
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ª¨å ¯à®áâà ­áâ¢. �¤¥áì ¬ë ãáâ ­ ¢«¨¢ ¥¬ ªà¨â¥à¨© á¨«ì­®© ¯®¤¢¨¦­®áâ¨
â®¯®«®£¨ç¥áª®£® ¯à®áâà ­áâ¢  á ¯®¬®éìî £®¬®â®¯¨ç¥áª¨å ª« áá®¢ ®â®¡à -
¦¥­¨© ¨§ ¤ ­­®£® ¯à®áâà ­áâ¢  ¢ CW -ª®¬¯«¥ªáë.

�ãáâì K | ¯à®¨§¢®«ì­ ï ª â¥£®à¨ï.
�¯à¥¤¥«¥­¨¥. � â¥£®à¨î K ­ §®¢¥¬ á¨«ì­® ¯®¤¢¨¦­®©, ¥á«¨ ¤«ï

¯à®¨§¢®«ì­®£® ®¡ê¥ªâ  X ∈ ob(K) áãé¥áâ¢ãîâ â ª®© ®¡ê¥ªâ M(X) ∈ ob(K)
¨ â ª®© ¬®àä¨§¬ mX ∈ MorK(M(X), X), çâ® ¤«ï «î¡®£® ®¡ê¥ªâ  Y ∈
∈ ob(K) ¨ «î¡®£® ¬®àä¨§¬  p ∈ MorK(Y,X) áãé¥áâ¢ã¥â â ª®© ¬®àä¨§¬
up ∈ MorK(M(X), Y ), çâ® p ◦ up = mX .

�à¨¬¥à 1. �ãáâì S0 | ª â¥£®à¨ï ¬­®¦¥áâ¢ á ®â¬¥ç¥­­®© â®çª®©, ®¡ê-
¥ªâ ¬¨ ª®â®à®© á«ã¦ â ¢á¥¢®§¬®¦­ë¥ ¯ àë (A, a0), £¤¥ A | ­¥¯ãáâ®¥ ¬­®-
¦¥áâ¢®,   a0 | ­¥ª®â®à ï ®â¬¥ç¥­­ ï â®çª  ¬­®¦¥áâ¢  A,   ¬®àä¨§¬ ¬¨
| ¢á¥¢®§¬®¦­ë¥ ®â®¡à ¦¥­¨ï (A, a0) → (B, b0), ¯¥à¥¢®¤ïé¨¥ ®â¬¥ç¥­­ãî
â®çªã a0 ¢ ®â¬¥ç¥­­ãî â®çªã b0.

�¥âàã¤­® ¯à®¢¥à¨âì, çâ® ª â¥£®à¨ï S0 ï¢«ï¥âáï á¨«ì­® ¯®¤¢¨¦­®© ª -
â¥£®à¨¥©.

�à¨¬¥à 2. �ãáâì Gr | ª â¥£®à¨ï £àã¯¯, ®¡ê¥ªâ ¬¨ ª®â®à®© á«ã¦ â
¢á¥¢®§¬®¦­ë¥ £àã¯¯ë,   ¬®àä¨§¬ ¬¨ | ¢á¥¢®§¬®¦­ë¥ £®¬®¬®àä¨§¬ë
¬¥¦¤ã £àã¯¯ ¬¨.

�¥£ª® ã¡¥¤¨âìáï, çâ® ª â¥£®à¨ï Gr â ª¦¥ ï¢«ï¥âáï á¨«ì­® ¯®¤¢¨¦­®©.
�«¥¤ãîé ï â¥®à¥¬  ¤ ¥â ¬­®¦¥áâ¢® ­¥âà¨¢¨ «ì­ëå ¨ ¨­â¥à¥á­ëå ¯à¨-

¬¥à®¢ á¨«ì­® ¯®¤¢¨¦­ëå ª â¥£®à¨©.
�¥®à¥¬  10. �ãáâì Q ¯à®¨§¢®«ì­ë© CW -ª®¬¯«¥ªá. �®£¤  ª®¬ -

ª â¥£®à¨ï WQ ï¢«ï¥âáï á¨«ì­® ¯®¤¢¨¦­®© ª â¥£®à¨¥©.
�¥®à¥¬  11. �®¯®«®£¨ç¥áª®¥ ¯à®áâà ­áâ¢® X á¨«ì­® ¯®¤¢¨¦­® â®£¤ 

¨ â®«ìª® â®£¤ , ª®£¤  ª®¬ -ª â¥£®à¨ï WX á¨«ì­® ¯®¤¢¨¦­ .
�â  â¥®à¥¬  ­¥¯®áà¥¤áâ¢¥­­® á«¥¤ã¥â ¨§ á«¥¤ãîé¥£® ªà¨â¥à¨ï á¨«ì­®©

¯®¤¢¨¦­®áâ¨ â®¯®«®£¨ç¥áª¨å ¯à®áâà ­áâ¢.
�¥®à¥¬  12. �®¯®«®£¨ç¥áª®¥ ¯à®áâà ­áâ¢® X á¨«ì­® ¯®¤¢¨¦­® â®£¤ 

¨ â®«ìª® â®£¤ , ª®£¤  ¢ë¯®«­ï¥âáï á«¥¤ãîé¥¥ ãá«®¢¨¥:
(∗) ¤«ï ¯à®¨§¢®«ì­®£® CW -ª®¬¯«¥ªá  Q ¨ «î¡®£® £®¬®â®¯¨ç¥áª®£® ª« áá 
f : X → Q áãé¥áâ¢ãîâ â ª®© CW -ª®¬¯«¥ªá Q′, £®¬®â®¯¨ç¥áª¨¥ ª« ááë
f ′ : X → Q′ ¨ η : Q′ → Q, ã¤®¢«¥â¢®àïîé¨¥ à ¢¥­áâ¢ã f = η ◦ f ′, çâ®
ª ª®¢ë ¡ë ­¥ ¡ë«¨ CW -ª®¬¯«¥ªá Q′′, £®¬®â®¯¨ç¥áª¨¥ ª« ááë f ′′ : X →
→ Q′′ ¨ η′ : Q′′ → Q, ã¤®¢«¥â¢®àïîé¨¥ à ¢¥­áâ¢ã f = η′ ◦ f ′′, áãé¥áâ¢ã¥â
â ª®© £®¬®â®¯¨ç¥áª¨© ª« áá η′′ : Q′ → Q′′, çâ® ¢ë¯®«­ïîâáï

η′ ◦ η′′ = η,

η′′ ◦ f ′ = f ′′.

� ¬¥â¨¬, çâ® â¥®à¥¬  11 ¯®§¢®«ï¥â ¯à¨¬¥­¨âì à¥§ã«ìâ âë, ®â­®áïé¨¥áï
ª á¨«ì­® ¯®¤¢¨¦­ë¬ ª â¥£®à¨ï¬, ¤«ï ¨§ãç¥­¨ï á¢®©áâ¢  á¨«ì­®© ¯®¤¢¨¦-
­®áâ¨ â®¯®«®£¨ç¥áª¨å ¯à®áâà ­áâ¢.
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� ä¥¤à  ¢ëáè¥© ¬ â¥¬ â¨ª¨
e-mail: tikoavagyan@yahoo.com

�®­ïâ¨¥ ãáâ®©ç¨¢®áâ¨ ï¢«ï¥âáï ®¤­¨¬ ¨§ ¢ ¦­ëå ¯®­ïâ¨© â¥®à¨¨ è¥©-
¯®¢. �¨áâ¥¬ â¨ç¥áª®¥ ¨§ãç¥­¨¥ íâ®£® ¢ ¦­®£® è¥©¯®¢®£® ¨­¢ à¨ ­â  ¡ë«®
­ ç â® ¢ à ¡®â å [2{4], [7]. �à¨ ¨§ãç¥­¨¨ ãáâ®©ç¨¢®áâ¨ â®¯®«®£¨ç¥áª¨å
¯à®áâà ­áâ¢ ¢ ¦­ãî à®«ì áë£à «® ¯®­ïâ¨¥ á¨«ì­®© ¯®¤¢¨¦­®áâ¨ â®¯®«®-
£¨ç¥áª¨å ¯à®áâà ­áâ¢ [6].

�®«ãç¥­­ë¥ ¢ ¤ ­­®© áâ âì¥ à¥§ã«ìâ âë, ¢ ç áâ­®áâ¨, ¯®§¢®«ïîâ ¯à¨-
¬¥­¨âì ­®¢ë© ª â¥£®à­ë© ¯®¤å®¤ ª ¯®­ïâ¨î ãáâ®©ç¨¢®áâ¨. � ®á­®¢¥ íâ®£®
¯®¤å®¤  «¥¦ â ¨¤¥¨, ª®â®àë¥ ¡ë«¨ ¯à¨¬¥­¥­ë ¢ à ¡®â å [1] ¨ [5] ª ¯®¤¢¨¦-
­®áâ¨ â®¯®«®£¨ç¥áª¨å ¯à®áâà ­áâ¢.

�¯à¥¤¥«¥­¨¥. �®¯®«®£¨ç¥áª®¥ ¯à®áâà ­áâ¢® ­ §ë¢ ¥âáï ãáâ®©ç¨¢ë¬,
¥á«¨ ®­® ¨¬¥¥â è¥©¯ ­¥ª®â®à®£® CW -ª®¬¯«¥ªá  (¨«¨ ANR-¯à®áâà ­áâ¢ ).

�«¥¤ãîé ï â¥®à¥¬  ¤ ¥â ªà¨â¥à¨© ãáâ®©ç¨¢®áâ¨ â®¯®«®£¨ç¥áª®£® ¯à®-
áâà ­áâ¢  á ¯®¬®éìî £®¬®â®¯¨ç¥áª¨å ª« áá®¢ ®â®¡à ¦¥­¨© ¨§ ¤ ­­®£®
¯à®áâà ­áâ¢  ¢ CW -ª®¬¯«¥ªáë.

�¥®à¥¬  1. �®¯®«®£¨ç¥áª®¥ ¯à®áâà ­áâ¢® X ãáâ®©ç¨¢® â®£¤  ¨
â®«ìª® â®£¤ , ª®£¤  ¢ë¯®«­ï¥âáï á«¥¤ãîé¥¥ ãá«®¢¨¥:
(∗) áãé¥áâ¢ãîâ CW -ª®¬¯«¥ªá P ¨ £®¬®â®¯¨ç¥áª¨© ª« áá f : X → P
â ª¨¥, çâ® ¤«ï ¯à®¨§¢®«ì­®£® CW -ª®¬¯«¥ªá Q ¨ «î¡®£® £®¬®â®¯¨ç¥á-
ª®£® ª« áá  g : X → Q áãé¥áâ¢ã¥â ¥¤¨­áâ¢¥­­ë© £®¬®â®¯¨ç¥áª¨© ª« áá
ug : P → Q â ª, çâ® ug ◦ f = g.

�¥¯¥àì à áá¬®âà¨¬ ª®¬ -ª â¥£®à¨î WX â®¯®«®£¨ç¥áª®£® ¯à®áâà ­áâ¢ 
X. �§ â¥®à¥¬ë 1 ¯®«ãç ¥âáï á«¥¤ãîé ï ª â¥£®à­ ï å à ªâ¥à¨áâ¨ª  ãáâ®©-
ç¨¢®áâ¨ â®¯®«®£¨ç¥áª¨å ¯à®áâà ­áâ¢.
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�ã«£ ª®¢ �.�.
�®áª®¢áª¨© £®à®¤áª®© ¯á¨å®«®£®-¯¥¤ £®£¨ç¥áª¨© ã­¨¢¥àá¨â¥â

ã«. �à¥â¥­ª , 29, �®áª¢ , 127051
�¥«.: 2566617, e-mail: dnbulgakov@mail.ru

�®ª« ¤ ¯®á¢ïé¥­ § ¤ ç¥ ®¯¨á ­¨ï á®¢¬¥áâ­® ­¥¯à¥àë¢­ëå â®¯®«®£¨©
­  âà ­§¨â¨¢­®© £àã¯¯¥ G = 〈G, ◦〉 £®¬¥®¬®àä¨§¬®¢ ®¤­®à®¤­®£® â®¯®«®-
£¨ç¥áª®£® T1-¯à®áâà ­áâ¢  (Q, T ), â® ¥áâì â ª¨å â®¯®«®£¨© T , çâ®:

1. G = 〈G, ◦, T 〉 | ®â¤¥«¨¬ ï â®¯®«®£¨ç¥áª ï £àã¯¯ .
2. �ää¥ªâ¨¢­®¥ ¤¥©áâ¢¨¥ *:〈G, ◦, T 〉 × 〈Q, T 〉 → 〈Q, T 〉 ­¥¯à¥àë¢­®.
� à¥è¥­¨î íâ®© § ¤ ç¨ ¯à¨¢¥«® ¡ë ¯®áâà®¥­¨¥ ¬¨­¨¬ «ì­®© á®¢¬¥áâ­®

­¥¯à¥àë¢­®© â®¯®«®£¨¨, ®¤­ ª® ¢ ®¡é¥¬ á«ãç ¥, ª®£¤  ¯à®áâà ­áâ¢® (Q, T )
­¥ ï¢«ï¥âáï «®ª «ì­® ¡¨ª®¬¯ ªâ­ë¬, â ª ï â®¯®«®£¨ï ¬®¦¥â ­¥ áãé¥áâ¢®-
¢ âì. �â® ¢ë­ã¦¤ ¥â ¢¢¥áâ¨ ª« áá ¬¨­¨¬ «ì­ëå á®¢¬¥áâ­® ­¥¯à¥àë¢­ëå
â®¯®«®£¨© ¨ ¨áá«¥¤®¢ âì ãá«®¢¨ï ¥£® áãé¥áâ¢®¢ ­¨ï.

�¥®à¥¬  1. �¥®¡å®¤¨¬ë¬ ãá«®¢¨¥¬ áãé¥áâ¢®¢ ­¨ï ­  £àã¯¯¥ G á®-
¢¬¥áâ­® ­¥¯à¥àë¢­®© â®¯®«®£¨¨, ª®â®à ï á« ¡¥¥ ä¨­¨â à­®© â®¯®«®-
£¨¨, ï¢«ï¥âáï ¯®«­ ï à¥£ã«ïà­®áâì â®¯®«®£¨¨ T ¨«¨ áãé¥áâ¢®¢ ­¨¥ ­ 
Q ­¥¤¨áªà¥â­®© ®¤­®à®¤­®© ¢¯®«­¥ à¥£ã«ïà­®© â®¯®«®£¨¨, ¬ ¦®à¨àãî-
é¥© â®¯®«®£¨î T .

� ¤ «ì­¥©è¥¬ áç¨â ¥¬, çâ® T −T3 1
2
-â®¯®«®£¨ï,   S = 〈S, ◦〉 | áâ ¡¨«ì-

­ ï ¯®¤£àã¯¯  ¤¥©áâ¢¨ï*.
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�¯à¥¤¥«¥­¨¥. �®¢¬¥áâ­® ­¥¯à¥àë¢­ ï â®¯®«®£¨ï T ­  £àã¯¯¥ G ¯à¨-
­ ¤«¥¦¨â ª« ááã ¬¨­¨¬ «ì­ëå (á®¢¬¥áâ­® ­¥¯à¥àë¢­ëå) â®¯®«®£¨©, ¥á«¨
(G, T ) £®¬¥®¬®àä­® ¯à®¨§¢¥¤¥­¨î ¯à®áâà ­áâ¢ (Q, T ) ¨ (S, Tν¨­¤.).

�¥®à¥¬  2. �¥®¡å®¤¨¬ë¬ ãá«®¢¨¥¬ áãé¥áâ¢®¢ ­¨ï ­  £àã¯¯¥ G â®¯®«®-
£¨¨ ¨§ ª« áá  ¬¨­¨¬ «ì­ëå â®¯®«®£¨© ï¢«ï¥âáï áãé¥áâ¢®¢ ­¨¥ ­  ®¤­®-
à®¤­®¬ ¯à®áâà ­áâ¢¥ (Q, T ) â®¯®«®£¨ç¥áª®© «¥¢®© «ã¯ë Q á á¨«ì­® ¬ã«ì-
â¨¯«¨ª â¨¢­®© (á¬. [1]) ¢¯®«­¥ à¥£ã«ïà­®© â®¯®«®£¨¥© T .

� ¤ ç  ¯®áâà®¥­¨ï ­  G â®¯®«®£¨¨ ¨§ ª« áá  ¬¨­¨¬ «ì­ëå â®¯®«®£¨©
à¥è¥­  ¢ [1] ¢ ¯à¥¤¯®«®¦¥­¨¨, çâ® £àã¯¯  G  «£¥¡à ¨ç¥áª¨ ¯®à®¦¤ ¥âáï
á¥ç¥­¨¥¬ ¤¨áªà¥â­®£® à áá«®¥­¨ï G ¯® áâ ¡¨«ì­®© ¯®¤£àã¯¯¥ S. � íâ®¬
á«ãç ¥ ¤¥©áâ¢¨¥ G ­  Q íª¢¨¢ «¥­â­® ¤¥©áâ¢¨î ­  «¥¢®© «ã¯¥ Q ¥¥  áá®æ¨-
¨à®¢ ­­®© £àã¯¯ë [2] ¨ ¯®áâà®¥­¨¥ ¨áª®¬®© â®¯®«®£¨¨ á¢®¤¨âáï ª § ¤ ç¥
® ¢«®¦¥­¨¨ â®¯®«®£¨ç¥áª®© «¥¢®© «ã¯ë ¢  áá®æ¨¨à®¢ ­­ãî £àã¯¯ã.

�¯¨á®ª «¨â¥à âãàë
1. �ã«£ ª®¢ �.�., �¥£ª®¢  �.�. �«®¦¥­¨¥ â®¯®«®£¨ç¥áª®© «¥¢®© «ã¯ë ¢  áá®æ¨-

¨à®¢ ­­ãî £àã¯¯ã // �¥áâ­¨ª ����. �¥à. � â¥¬ â¨ª . { �.: �§¤-¢® ����.
{ 2004. { ü 1(11). { �. 3{23,

2. �ã«£ ª®¢ �.�. � ¯à¥¤áâ ¢«¥­¨¨ âà ­§¨â¨¢­®£® ¤¥©áâ¢¨ï £àã¯¯ë ¤¥©áâ¢¨¥¬  á-
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�®à®­¥¦
e-mail: klych@pisem.net

�§¬¥­ï¥¬®áâì á¨áâ¥¬ë (®¯¥à â®à ) ®¡ãá«®¢«¨¢ ¥âáï «¨¡® ¨§¬¥­¥­¨ï¬¨
®¡ê¥ªâ®¢, á®áâ ¢«ïîé¨å áâàãªâãàã á¨áâ¥¬ë, «¨¡® ¨§¬¥­¥­¨¥¬ ª®«¨ç¥áâ¢ 
íâ¨å ®¡ê¥ªâ®¢. �§¬¥­¥­¨ï ¯¥à¢®£® ¨ ¢â®à®£® ¢¨¤  ­ §ë¢ ¥¬ ¯®á«¥¤®¢ -
â¥«ì­ë¬¨ ¨ ¯ à ««¥«ì­ë¬¨ ¤¥©áâ¢¨ï¬¨ á®®â¢¥âáâ¢¥­­®. �®á«¥¤®¢ â¥«ì-
­ë¥ ¨ ¯ à ««¥«ì­ë¥ ®¡ê¥ªâë ®¡à §ãîâ ®¡« áâì ¤¥©áâ¢¨â¥«ì­®áâ¨, ¤«ï
¨áá«¥¤®¢ ­¨ï ª®â®à®© ¯à¥¤« £ ¥âáï  ªá¨®¬ â¨ç¥áª ï, ¬ â¥¬ â¨ç¥áª ï ¯®
ä®à¬¥, â¥®à¨ï ¨§¬¥­ï¥¬®áâ¨. �â  â¥®à¨ï ã¯®àï¤®ç¨¢ ¥â ¯®­ïâ¨ï, ®¯à¥-
¤¥«¥­¨ï ¨ ãâ¢¥à¦¤¥­¨ï, ª á îé¨åáï ¢­ãâà¥­­¥© áâàãªâãàë ¨ ¢­ãâà¥­­¥©
®à£ ­¨§ æ¨¨ á ¬®í¢®«îæ¨®­¨àãîé¨åáï á¨áâ¥¬. � â¥¬ â¨ç¥áª¨© ä®à¬ -
«¨§¬ â¥®à¨¨ ¨§¬¥­ï¥¬®áâ¨, â. ¥. â¥®à¨¨, à áá¬ âà¨¢ îé¥© ¯®á«¥¤®¢ â¥«ì-
­ë¥ ¨ ¯ à ««¥«ì­ë¥ ¤¥©áâ¢¨ï ¢® ¢§ ¨¬®á¢ï§¨ ¨ ¢§ ¨¬®¨­¤ãªæ¨¨, á®¤¥à¦¨â
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à §¤¥«ë:

{ ªá¨®¬ë} →
{

¢à¥¬¥­­ë¥ ä®à¬ë ®¯¥à â®à 
¢à¥¬¥­­®¥ ¯à¥¤áâ ¢«¥­¨¥

}
→

→
{

¯à®áâà ­áâ¢® áâàãªâãà­ëå ä®à¬,
í¢®«îæ¨®­¨àãîé¥¥áï ¯à®áâà ­áâ¢®

}
.

�®«­ ï á¨áâ¥¬   ªá¨®¬ â¥®à¨¨ á®¤¥à¦¨â è¥áâì  ªá¨®¬; âà¨ ¯à¨¢¥¤¥­ë
¢ [1]. � ¬ ¦¥ ®¯à¥¤¥«ïîâáï ¢à¥¬¥­­ë¥ ä®à¬ë ¨ ¢à¥¬¥­­®¥ ¯à¥¤áâ ¢«¥-
­¨¥ ®¯¥à â®à . �â¨ à §¤¥«ë ¨ á ¬®í¢®«îæ¨®­¨àãîé¨¥áï ¯à®áâà ­áâ¢ 
®¯¨á ­ë ¢ [2]. �¤¥áì à áá¬ âà¨¢ ¥¬ â®¯®«®£¨ç¥áª¨¥ ®á®¡¥­­®áâ¨ VW-
¯à®áâà ­áâ¢  ¨ á ¬®í¢®«îæ¨®­¨àãîé¨åáï ¯à®áâà ­áâ¢ ®¯¥à â®à®¢.

�­®¦¥áâ¢® ¢á¥å ª®àâ¥¦¥© ¢¨¤  (x, t, t1, . . . , tn, A, A1, . . . , An),
£¤¥ n = 0, 1,. . . , AA1 . . . An | ­ ¡®àë (ª®¬¯®§¨æ¨¨) ®¯¥à â®à®¢, t, t1,
. . . , tn | §­ ç¥­¨ï ¯ à ¬¥âà®¢ (¢à¥¬¥­) ti ∈ [0, Ti], å à ªâ¥à¨§ãîé¨å
áâàãªâãàã ®¯¥à â®à®¢ Ai, x | ¯à®áâà ­áâ¢¥­­ ï ª®®à¤¨­ â , £¤¥ à áá¬ â-
à¨¢ îâáï ¢á¥ á®¡ëâ¨ï {f(x), . . . , f(x, . . . , ti, . . .)} ∈ D(A . . . Ai, . . .) ∪
∪ R(AA1 . . . Ai . . .), ­ §ë¢ ¥¬ VW-¯à®áâà ­áâ¢®¬ áâàãªâãà­ëå ä®à¬. �
VW-¯à®áâà ­áâ¢¥ ®¯à¥¤¥«ï¥¬ £àã¯¯ã ¯®á«¥¤®¢ â¥«ì­ëå ¤¥©áâ¢¨© V: (x,
t, t1, . . . , tn, AA1 . . . , An) → (x, t′, t′1, . . . , t′n, A′A′1 . . . A′n) ¨ £àã¯¯ã ¯ à «-
«¥«ì­ëå ¤¥©áâ¢¨© Wm

n : (x, t, t1, . . . , tn, AA1 . . . An) → (x, t′, t′1, . . . , t′m,
A′A′1 . . . A′nA′n+1 . . . A′m), VnV′

n = V′′
n, Wm

n Wk
m = Wk

n.
�«ï ®¯¥à â®à  A ¬­®¦¥áâ¢® ª®àâ¥¦¥© (x, t, t1, . . . , tn, A,A1, . . . ,

An), ¢ ª®â®àëå ¢á¥ Ai ï¢«ïîâáï ¢à¥¬¥­­ë¬¨ ä®à¬ ¬¨ [1] ®¯¥à â®à 
A, â. ¥. Ai = A . . . p(. . . ti)A . . . r(. . . ti), ®¡à §ã¥â ¯à®áâà ­áâ¢® Dtt1
. . . ti . . . R(AA1 . . . An) ⊂ VW-¯à®áâà ­áâ¢®. �¥à¥å®¤ë Vn: (x, t, t1,
. . . , tn, AA . . . An) → (x, t, t1, . . . tn−1, t′n, AA1 . . . An−1A

′
n), Wm

n : (x,
t, t1, . . . , tn, A . . . An) → (x, t, t1, . . . , t′m, A . . . A′m) ¨ ¯à¥®¡à §®-
¢ ­¨ï Vn: Dtt1 . . . tnR(A . . . An) → Dtt1 . . . tn−1t

′
nR(A . . . An−1A

′
n), Wm

n :
Dtt1 . . . tnR(AA1 . . . An) → Dtt1 . . . tnt′n+1 . . . t′mR(AA1 . . . An . . . A′m) íª¢¨-
¢ «¥­â­ë. �®áª®«ìªã [2]:
(J-1) ¯®á«¥¤®¢ â¥«ì­ë¥ ¤¥©áâ¢¨ï ¢á¥£¤  § ª ­ç¨¢ îâáï ¯ à ««¥«ì­ë¬
¤¥©áâ¢¨¥¬, â. ¥. à¥§ã«ìâ â®¬ «î¡®© á¥à¨¨ ¯®á«¥¤®¢ â¥«ì­ëå ¤¥©áâ-
¢¨© ¡ã¤¥â ¯ à ««¥«ì­®¥ ¤¥©áâ¢¨¥;
(J-2) à¥§ã«ìâ â®¬ ¯ à ««¥«ì­®£® ¤¥©áâ¢¨ï ¡ã¤¥â «¨¡® ­®¢®¥ ¯ à ««¥«ì-
­®¥ ¤¥©áâ¢¨¥, «¨¡® ¯®á«¥¤®¢ â¥«ì­ë¥ ¤¥©áâ¢¨ï, ¤¥©áâ¢¨ï, â® ¯à®áâà ­áâ¢®
Dtt1 . . . tnR(AA1 . . . An) á ¬®í¢®«îæ¨®­¨àã¥â.

�§ Vn: Dtt1 . . . tnR(A . . . An) → Dtt1 . . . tn−1t
′
nR(A . . . An−1A

′
n) á«¥¤ã¥â:

1) ¢à¥¬ï tn | íâ® äã­ªæ¨ï tn: Vn → [0, Tn], 2) á®áâ®ï­¨¥ áâàãªâãàë A′n =
= A′ . . . p(. . . t′i)A

′ . . . r(. . . t′i) § ¢¨á¨â ®â Vn, â. ª. t′n(Vn). �¡®§­ ç¨¬ ç¥à¥§
Vn ¯®á«¥¤®¢ â¥«ì­ë¥ á¤¢¨£¨, ¯®à®¦¤ ¥¬ë¥ ¯®á«¥¤®¢ â¥«ì­ë¬¨ ¤¥©áâ¢¨-
ï¬¨ Vn. �­®¦¥áâ¢® {(x, t, t1, . . . , Vntn, A,A1, . . . , An−1VnAn)} ®¡à §ã¥â
¯®á«¥¤®¢ â¥«ì­ãî í¢®«îæ¨®­¨àãîéãî ®ªà¥áâ­®áâì í«¥¬¥­â  (x, t, t1, . . . ,
tn, A, A1, . . . , An−1An).

�ãáâì ¢ ¬®¬¥­â t0n ∈ [0, Tn] ¯à®¨áå®¤¨â ¯ à ««¥«ì­®¥ ¤¥©áâ¢¨¥ Wm
n ,

ã¢¥«¨ç¨¢ îé¥¥ (ã¬¥­ìè îé¥¥) ª®«¨ç¥áâ¢® ti ¨ á®®â¢¥âáâ¢ãîé¨å ®¯¥à -
â®à®¢ Ai ª®àâ¥¦  (x, t, t1, . . . , t0n, A, A1, . . . , An). �¬¥¥¬ ®¯¥à â®à Wm

n :
Dtt1 . . . tnR(AA1 . . . An) → Dtt1 . . . tmR(AA1 . . . Am); ¨ âãâ ¦¥ ­ ç¨­ ¥â
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â¥çì ¯ à ««¥«ì­®¥ ¢à¥¬ï θ: Wm
n → (−∞,∞). �á«¨ n = m, â® Wn

n = I,
â. ¥. 0-ªà â­®¥ ¯ à ««¥«ì­®¥ ¤¥©áâ¢¨¥ | íâ® ¥¤¨­¨ç­ë© ®¯¥à â®à, ¯ -
à ««¥«ì­ëå ¤¥©áâ¢¨© ­¥ á®¢¥àè ¥âáï ¨, á«¥¤®¢ â¥«ì­®, θ = 0. � ¬®¬¥­â
t0n ýá®á¥¤ï¬¨þ í«¥¬¥­â  (x, t, t1, . . . , t

0
n, AA1 . . . An−1A

0
n), ¡ã¤ãâ í«¥¬¥­âë

(x, t, t1, . . . , W
m
n t0n, AA1 . . . An−1W

m
n A0

n), ®¡à §ãîé¨¥ ¯ à ««¥«ì­ãî í¢®«î-
æ¨®­¨àãîéãîáï ®ªà¥áâ­®áâì {(x, t, t1, . . . ,W

m
n t0n, AA1 . . . An−1W

m
n A0

n)}.
�¤¥áì Wm

n | ®¯¥à â®à ýà áé¥¯«¥­¨ïþ: Wm
n : t0n → t0n, tn+1, . . . , tm,

Wm
n : A0

n → A0
n, An+1, . . . , Am.

� á¨«ã § ª®­  ­¥á®¢¬¥áâ­®áâ¨ ¢à¥¬¥­ tn ¨ θ: |∆θ|+∆tn > 0, |∆θ|∆tn = 0
¯®á«¥¤®¢ â¥«ì­ ï ¨ ¯ à ««¥«ì­ ï ®ªà¥áâ­®áâ¨ áãé¥áâ¢®¢ âì á®¢¬¥áâ­® ­¥
¬®£ãâ. �ãáâì kt = ∆tn(|∆θ| + ∆tn)−1, kθ = |∆θ|(|∆θ| + ∆tn)−1. �®£¤ 
kt + kθ = 1, ktkθ = 0,   í¢®«îæ¨®­¨àãîé¥©áï ®ªà¥áâ­®áâìî í«¥¬¥­â 
(x, t, . . . , ti, A, . . . , Ai) ¥áâì ¬­®¦¥áâ¢®
G = (ktVn + kθW

m
n Vn)(x, t, t1, . . . , tn, AA1 . . . An) =

= kt{(x, t, . . . , tn−1, Vntn, A, . . . , An−1VnAn)}+
+kθ{(x, t, . . . , tn−1, W

k
nVntn, A, . . . , An−1W

m
n VnAn)}.

�á«¨ tn |  ¡áæ¨áá , θ | ®à¤¨­ â , â® G | «®¬ ­ ï. �âàãªâãà  G
¯®ª §ë¢ ¥â, çâ® á¯à ¢¥¤«¨¢®

�â¢¥à¦¤¥­¨¥. �à®áâà ­áâ¢® Dtt1 . . . tnR(AA1 . . . An) á®¤¥à¦¨â â¥
¨ â®«ìª® â¥ í«¥¬¥­âë, ª®â®àë¥ ¢å®¤ïâ ¢® ¢á¥ í¢®«îæ¨®­¨àãîé¨¥áï
®ªà¥áâ­®áâ¨ ­ ç «ì­®£® í«¥¬¥­â  (x, 0, A).

�¯¨á®ª «¨â¥à âãàë
1. �«îç ­æ¥¢ �.�. �à¥¬¥­­ë¥ ä®à¬ë ®¯¥à â®à . �­ «¨§ ®¯¥à â®à®¢ // �ã­ª-

æ¨®­ «ì­ë¥ ¯à®áâà ­áâ¢ . �¨ää¥à¥­æ¨ «ì­ë¥ ®¯¥à â®àë. �à®¡«¥¬ë ¬ â¥¬ -
â¨ç¥áª®£® ®¡à §®¢ ­¨ï: âà. ¬¥¦¤ã­ à. ª®­ä., ¯®á¢ïé¥­­®© 75-«¥â¨î ç«¥­ -
ª®àà¥á¯®­¤¥­â . ���, ¯à®ä¥áá®à . �.�. �ã¤àï¢æ¥¢ . { 1998. �.:����. { â.2. {
�. 90{94.

2. �«îç ­æ¥¢ �.�. �¢®«îæ¨®­¨àãîé¨¥áï ¯à®áâà ­áâ¢  // �ãà­ « ¯à®¡«¥¬ í¢®-
«îæ¨¨ ®âªàëâëå á¨áâ¥¬. { 2006. �«¬ âë. { â.1, �ë¯.8. { �.63 { 75.
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������������ �����������

�®§«®¢ �.�.
�¥å ­¨ª®-¬ â¥¬ â¨ç¥áª¨© ä ªã«ìâ¥â ��� ¨¬.�.�. �®¬®­®á®¢ 

119991, �®áª¢ , �¥­¨­áª¨¥ £®àë, ���, ¬¥å-¬ â ä-â
�¥«.: (495)9394402, e-mail: kkozlov@mech.math.msu.su

� 1935 £®¤ã �.�. �«¥ªá ­¤à®¢ ¯®áâ ¢¨« ¢®¯à®á ® á®®â­®è¥­¨ïå ¬¥¦¤ã
âà¥¬ï ®á­®¢­ë¬¨ à §¬¥à­®áâ­ë¬¨ ¨­¢ à¨ ­â ¬¨ Ind, dim ¨ ind ¢ ª« áá¥
¡¨ª®¬¯ ªâ­ëå ¯à®áâà ­áâ¢. �®§¦¥ ®­ ¤®ª § «, çâ® dim X 6 ind X ¤«ï «î-
¡®£® ¡¨ª®¬¯ ªâ  X. �¥à¢ë¥ ¯à¨¬¥àë ¡¨ª®¬¯ â®¢ á ­¥á®¢¯ ¤ îé¨¬¨ à §-
¬¥à­®áâï¬¨ dim ¨ ind ¡ë«¨ ¯®áâà®¥­ë �. �ã­æ¥¬ ¨ �. �®ªãæ¨¥¢áª¨¬ ¢ 1949
£®¤ã. �.�. � áë­ª®¢ ¢¢¥« ¯®­ïâ¨ï â®ç¥ª ¤¢ãáâ®à®­­®áâ¨ ®â®¡à ¦¥­¨ï, ®å-
¢®é¥­¨ï ¨ ¯à¥¤«®¦¨« ¬¥â®¤ ¯®áâà®¥­¨ï ¡¨ª®¬¯ ªâ®¢ á ­¥á®¢¯ ¤ îé¨¬¨
à §¬¥à­®áâï¬¨ dim ¨ ind. �ª § «®áì, çâ® ¬­®£¨¥ ¡¨ª®¬¯ ªâë à¥ «¨§ãîâáï
ª ª ®å¢®é¥­¨ï. �à®¬¥ â®£®, ¡¨ª®¬¯ ªâë, ¯®áâà®¥­­ë¥ �. �ã­æ¥¬, �. �®-
ªãæ¨¥¢áª¨¬, �. � à¤¥è¨ç¥¬, �. � áë­ª®¢ë¬, �. �®¯¥­ª®© ï¢«ïîâáï ¯®¤-
¬­®¦¥áâ¢ ¬¨ ¯à®¨§¢¥¤¥­¨© ¯à®áâëå ¯à®áâà ­áâ¢. �¥¬ á ¬ë¬ á«¥¤ãîé ï
¯à®¡«¥¬  ¡ë«  ¯®áâ ¢«¥­  �. � áë­ª®¢ë¬.

�å à ªâ¥à¨§®¢ âì § ¬ª­ãâë¥ ¯®¤¬­®¦¥áâ¢  ¯à®¨§¢¥¤¥­¨© ¯à®áâëå
¡¨ª®¬¯ ªâ®¢, ¤«ï ª®â®àëå ­¥ á®¢¯ ¤ îâ à §¬¥à­®áâ¨ dim ¨ ind.

�«ï ®â®¡à ¦¥­¨ï f : Y → X ¨ ¯ àë O1, O2 | ­¥¯ãáâëå ®âªàëâëå
¤¨§êî­ªâ­ëå ¯®¤¬­®¦¥áâ¢ X (®¤¯) â®çª  y ∈ Y ­ §ë¢ ¥âáï (O1, O2, f)-
¤¢ãáâ®à®­­¥© â®çª®©, ¥á«¨ f(Oy) ∩ Oi 6= ∅, i = 1, 2, ¤«ï «î¡®© ®ªà¥áâ-
­®áâ¨ Oy â®çª¨ y. �¥à¥§ T (O1, O2, f) ®¡®§­ ç¨¬ ¬­®¦¥áâ¢® ¢á¥å â®ç¥ª
¤¢ãáâ®à®­­®áâ¨ ®â®¡à ¦¥­¨ï f ®â­®á¨â¥«ì­® ®¤¯ O1, O2. �á«¨ ®¤¯ O1, O2

¯«®â­  ¢ X (â.¥. O1 ∪ O2 ¢áî¤ã ¯«®â­® ¢ X), â® ¥¥  ¡¡à¥¢¨ âãà  ®¤¯¯.
�¨¦¥ ¤ ¤¨¬ ®¯à¥¤¥«¥­¨¥ ®å¢®é¥­¨ï á ­¥ª®â®àë¬¨ ¨§¬¥­¥­¨ï¬¨.

�¯à¥¤¥«¥­¨¥. �«ï ­¥¯ãáâ®£® ¯à®áâà ­áâ¢  Φ ¯à®áâà ­áâ¢® X ­ §ë-
¢ ¥âáï ®å¢®é¥­¨¥¬ Φ, ¥á«¨ Φ ⊂ X ¨

1. áãé¥áâ¢ã¥â à¥âà ªæ¨ï r : X → Φ;
2. ¤«ï «î¡®© ®¤¯¯ O1, O2 ¢ Φ áãé¥áâ¢ã¥â á¨áâ¥¬  Xα, α ∈ A(O1, O2),

§ ¬ª­ãâëå ¯®¤¬­®¦¥áâ¢ X â ª ï, çâ® ¤«ï «î¡®£® α ∈ A(O1, O2),
indT (O1, O2, rα) >1, £¤¥ rα = r|Xα;

3. ¤«ï «î¡®© ®¤¯¯ O1, O2 ¢ Φ ¨ «î¡®© á¨áâ¥¬ë ν ®ªà¥áâ­®áâ¥© Φ ¢ X
¬®é­®áâ¨ ­¥ ¡®«ìè¥ ¢¥á  ¯à®áâà ­áâ¢  X ¢ë¯®«­¥­® {α ∈ A(O1, O2):
Xα ⊂ ∩ν} 6= ∅.
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�ãáâì T (α) | ¬­®¦¥áâ¢® ®à¤¨­ «®¢ ¬¥­ìè¨å α (α > c). �  ¯à®¨§¢¥¤¥-
­¨¨ T (α)× [0, 1) ¢¢¥¤¥¬ «¥ªá¨ª®£à ä¨ç¥áª¨© ¯®àï¤®ª ¨ ¤®¡ ¢¨¬ â®çªã {α}
ª ª ¬ ªá¨¬ «ì­ë© í«¥¬¥­â. �®«ãç¥­­®¥ ¯à®áâà ­áâ¢® ®¡®§­ ç¨¬ P (α).

�¥®à¥¬  1. �ãáâì X § ¬ª­ãâ®¥ ¯®¤¬­®¦¥áâ¢® ¯à®¨§¢¥¤¥­¨ï Π =
= P (α)× [0, 1] ¨ dim X = 1. �®£¤  ind X = 2 ¢ â®¬ ¨ â®«ìª® â®¬ á«ãç ¥,
¥á«¨ X á®¤¥à¦¨â ®å¢®é¥­¨¥ ®âà¥§ª .

�á«¨ ¢ ¯à®¨§¢¥¤¥­¨¨ Π ¢ ª ç¥áâ¢¥ ¢â®à®£® á®¬­®¦¨â¥«ï ¢¬¥áâ® ®â-
à¥§ª  ¢§ïâì ¯à®¨§¢®«ì­ë© ®¤­®¬¥à­ë© ª®¬¯ ªâ K, â® ¤«ï â®£®, çâ®¡ë
¯®«ãç¨âì å à ªâ¥à¨§ æ¨î ¡¨ª®¬¯ ªâ­ëå ¯®¤¬­®¦¥áâ¢ Π á ­¥á®¢¯ ¤ î-
é¨¬¨ à §¬¥à­®áâï¬¨ ®å¢®é¥­¨© ­¥¤®áâ â®ç­®. � ª¦¥ ­¥®¡å®¤¨¬® à -
¡®â âì á ®¤¯, ¤«ï ª®â®àëå ¬­®¦¥áâ¢® X \ (O1 ∪O2) ­ã«ì¬¥à­®.

�¥®à¥¬  2. �ãáâì X § ¬ª­ãâ®¥ ¯®¤¬­®¦¥áâ¢® ¯à®¨§¢¥¤¥­¨ï Π =
= P (α)×K ¨ dim X = 1. �®£¤  á«¥¤ãîé¨¥ ãá«®¢¨ï íª¢¨¢ «¥­â­ë:
1. indX = 2;
2. áãé¥áâ¢ãîâ β 6 α, cf β > ℵ1, ¨ â®çª¨ x1, x2 ∈ pr−1 β, £¤¥ pr | ®£à -

­¨ç¥­¨¥ ­  X ¯à®¥ªæ¨¨ ¯à®¨§¢¥¤¥­¨ï ­  ¯¥à¢ë© á®¬­®¦¨â¥«ì, â ª¨¥,
çâ® «î¡ ï ¯¥à¥£®à®¤ª  ¬¥¦¤ã x1 ¨ x2 ¢ X ®¤­®¬¥à­ ;

3. áãé¥áâ¢ãîâ β 6 α, cf β > ℵ1, ¨ â®çª¨ x1, x2 ∈ pr−1 β, â ª¨¥, çâ® ¤«ï
«î¡ëå δ < β, ¨ ®¤¯ O1, O2 ¢ pr−1 β c x1 ∈ O1, x2 ∈ O2 ¨ dim pr−1 β\(O1∪
∪ O2) = 0 ¢ë¯®«­¥­®: áãé¥áâ¢ãîâ γ, δ < γ < β, x ∈ clO1 ∩ cl O2,
®âà¥§®ª Iγ ⊂ [γ, γ + 1] ¨ áç¥â­ë¥ ¬­®¦¥áâ¢  Ci ⊂ pr−1[γ, γ + 1], i =
= 1, 2, â ª¨¥, çâ® Iγ×{x} ⊂ pr−1[γ, γ+1], cl Ci = Iγ×{x} ¨ r| pr−1[γ, γ+
+1](Ci) ⊂ Oi, i = 1, 2, £¤¥ r | ®£à ­¨ç¥­¨¥ ­  X ¯à®¥ªæ¨¨ ¯à®¨§¢¥¤¥­¨ï
­  ¢â®à®© á®¬­®¦¨â¥«ì.
�à¨¬¥à 1. �¨ª®¬¯ ªâ X ⊂ P (c)×K á dim X = 1, ind X = 2, ª®â®àë©

­¥ á®¤¥à¦¨â ®å¢®é¥­¨ï. �ãáâì K | ¡¨ª®¬¯ ªâ ýsin 1/xþ ¨ [0, 1] | ¥£®
¯à¥¤¥«ì­ë© ®âà¥§®ª. �à¥¤áâ ¢¨¬ T (c) ¢ ¢¨¤¥ ®¡ê¥¤¨­¥­¨ï ª®­â¨­ãã¬ 
¤¨§êî­ªâ­ëå ª®­ä¨­ «ì­ëå ¯®¤¬­®¦¥áâ¢. � ª ª ª ¢®§¬®¦­® ãáâ ­®¢¨âì
¡¨¥ªæ¨î ¬¥¦¤ã ­¨¬¨ ¨ á¥¬¥©áâ¢®¬ ¢á¥å ®¤¯¯ ¢ K, â® ¡ã¤¥¬ ¨å ®¡®§­ ç âì
T (O1, O2). �«ï γ ∈ T (O1, O2) ¨ x ∈ clO1 ∩ clO2 ¯®«®¦¨¬ Kγ = [γ, γ + 1]×
×{x}∪C1∪C2, £¤¥ Ci | áç¥â­®¥ ¯®¤¬­®¦¥áâ¢® [γ, γ +1]×(Oi \ [0, 1]) â ª®¥,
çâ® [γ, γ + 1]× {x} ⊂ clCi, i = 1, 2. �®«®¦¨¬ X = ∪Kγ : γ ∈ T (c)} ∪ T (c)×
×K ∪ c×K.

�à¨¬¥à 2. �¨ª®¬¯ ªâ X ⊂ P (c) × K á dimX = ind X = 1, ª®â®àë©
¯®ª §ë¢ ¥â, çâ® ¢ â¥®à¥¬¥ 2 ­¥«ì§ï ®¤¯ § ¬¥­¨âì ­  ®¤¯¯. �ãáâì K = [0, 1]∪
∪ N , £¤¥ ¬­®¦¥áâ¢® N áç¥â­®, ¯«®â­® ¢ K ¨ á®áâ®¨â ¨§ ¨§®«¨à®¢ ­­ëå
â®ç¥ª. �«ï «î¡®© â®çª¨ x ∈ (0, 1) à áá¬®âà¨¬ ®âªàëâë¥ ¡¥áª®­¥ç­ë¥
¬­®¦¥áâ¢  Uj(x) ⊂ N , j = 1, 2, 3, â ª¨¥, çâ® bdK U1(x) = [0, x], bdK U2(x) =
= x, bdK U3(x) = [x, 1]. �ãé¥áâ¢ã¥â ¡¨¥ªæ¨ï ¬¥¦¤ã á¥¬¥©áâ¢®¬ (O1, O2, x),
£¤¥ O1, O2 | ®¤¯¯ ¢ K, x ∈ clO1 ∩ clO2 ¨ ª®­â¨­ã «ì­ë¬ á¥¬¥©áâ¢®¬
¤¨§êî­ªâ­ëå ª®­ä¨­ «ì­ëå ¯®¤¬­®¦¥áâ¢ T (c). T (O1, O2, x) | á¥¬¥©áâ¢®,
á®®â¢¥âáâ¢ãîé¥¥ (O1, O2, x). �«ï ®¤¯¯ O1, O2 ¨ x ∈ cl O1∩ clO2 ¢®§¬®¦­ë
4 á«ãç ï:
 ) x ∈ clO1 ∩ U1(x), x ∈ cl O1 ∩ U2(x), x ∈ clO2 ∩ U3(x);
¡) x ∈ clO1 ∩ U1(x), x ∈ cl O2 ∩ U2(x), x ∈ clO2 ∩ U3(x);
¢) x ∈ clO2 ∩ U1(x), x ∈ cl O1 ∩ U2(x), x ∈ clO1 ∩ U3(x);
£) x ∈ clO2 ∩ U1(x), x ∈ clO2 ∩ U2(x), x ∈ clO1 ∩ U3(x).
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�«ï γ ∈ T (O1, O2, x) ¯®«®¦¨¬ Kγ = [γ, γ + 1]× {x} ∪C1 ∪C2, £¤¥ C1 |
áç¥â­®¥ ¯®¤¬­®¦¥áâ¢® [γ, γ +1]×U2(x) ¢ á«ãç ïå  ) ¨ ¢), [γ, γ +1]×U1(x) ¢
á«ãç ¥ ¡), [γ, γ +1]×U3(x) ¢ á«ãç ¥ £); C2 | áç¥â­®¥ ¯®¤¬­®¦¥áâ¢® [γ, γ +
+1]×U3(x) ¢ á«ãç ¥  ), [γ, γ +1]×U2(x) ¢ á«ãç ïå ¡) ¨ £), [γ, γ +1]×U1(x)
¢ á«ãç ¥ ¢); â ª®¥, çâ® [γ, γ + 1]× {x} ⊂ clCi, i = 1, 2. �®«®¦¨¬ X = ∪Kγ :
γ ∈ T (c)} ∪ T (c)×K ∪ c×K.

� ������ ��������������

� à¬ ­®¢ �.�., � à¨¯®¢ �.�.
� æ¨®­ «ì­ë© �­¨¢¥àá¨â¥â �§¡¥ª¨áâ ­ 

e-mail: asharipov@inbox.ru
�ãáâì M, N Cs | ¬­®£®®¡à §¨ï à §¬¥à­®áâ¨ n, ­  ª®â®àëå § ¤ ­ë

Cr-á«®¥­¨ï F1, F2 á®®â¢¥âáâ¢¥­­® à §¬¥à­®áâ¨ k (§¤¥áì 0 < k < n, 0 6 r 6
6 s). �á«¨ ¯à¨ ­¥ª®â®à®¬ Cr-¤¨ää¥®¬®àä¨§¬¥ f : M → N ®¡à § f(Lα)
«î¡®£® á«®ï Lα á«®¥­¨ï F1 ï¢«ï¥âáï á«®¥¬ á«®¥­¨ï F2, â® £®¢®àïâ, çâ®
¯ àë (M, F1) ¨ (N,F2) Cr-¤¨ää¥®¬®àä­ë ¨ ¯¨èãâ (M, F1) ≈ (N, F2).
�â®¡à ¦¥­¨¥ f ¨§ (M,F1) ¢ (N,F2) ­ §ë¢ ¥âáï Cr-¤¨ää¥®¬®àä¨§¬®¬,
á®åà ­ïîé¨¬ á«®¥­¨¥ ¨ ¯¨è¥âáï ¢ ¢¨¤¥ f : (M, F1) → (N,F2).

� á«ãç ¥, ª®£¤  M = N , £®¢®àïâ ® ¤¨ää¥®¬®àä¨§¬¥ á«®¥­®£® ¬­®£®-
®¡à §¨ï (M, F ).

�¨ää¥®¬®àä¨§¬ë, á®åà ­ïîé¨¥ á«®¥­¨¥, ¨§ãç¥­ë ¢ à ¡®â å [1], [2].
�¯à¥¤¥«¥­¨¥. �¨ää¥®¬®àä¨§¬ ϕ : M → Mª« áá  Cr (r > 0) á®åà -

­ïîé¨© á«®¥­¨¥ ­ §ë¢ ¥âáï ¨§®¬¥âà¨¥© á«®¥­¨ï F (¨§®¬¥âà¨¥© á«®¥­®£®
¬­®£®®¡à §¨ï (M, F )), ¥á«¨ ®­ ï¢«ï¥âáï ¨§®¬¥âà¨¥© ­  ª ¦¤®¬ á«®¥ á«®-
¥­¨ï F , â.¥. ¤«ï ª ¦¤®£® á«®ï Lα á«®¥­¨ï F , ϕ : Lα → ϕ(Lα) ï¢«ï¥âáï
¨§®¬¥âà¨¥©. �¡®§­ ç¨¬ ç¥à¥§ Gr

F (M) ¬­®¦¥áâ¢® ¢á¥å ¨§®¬¥âà¨© á«®¥­®£®
¬­®£®®¡à §¨ï (M, F ) ª« áá  Cr (r > 0). �­®¦¥áâ¢® Gr

F (M) ï¢«ï¥âáï ¯®¤-
¬­®¦¥áâ¢®¬ ¬­®¦¥áâ¢  ¢á¥å ¤¨ää¥®¬®àä¨§¬®¢ Diffr (M) ¬­®£®®¡à §¨ï M
­  á¥¡ï. �­®¦¥áâ¢® Diffr (M) ï¢«ï¥âáï £àã¯¯®© ¯® ®â­®è¥­¨î ª áã¯¥à¯®-
§¨æ¨î ¨ ®¡à â­®£® ®â®¡à ¦¥­¨ï. �­®¦¥áâ¢® Gr

F (M) ï¢«ï¥âáï ¯®¤£àã¯¯®©
£àã¯¯ë Diffr (M).

� à ¡®â¥ ¨§ãç ¥âáï £àã¯¯  Gr
F (M) á ª®¬¯ ªâ­®-®âªàëâ®© â®¯®«®£¨¥©

¨ â®¯®«®£¨¥©, ª®â®à ï § ¢¨á¨â ®â á«®¥­¨ï F ¨ á®¢¯ ¤ ¥â á ª®¬¯ ªâ­®-
®âªàëâ®© â®¯®«®£¨¥©, ª®£¤  F ï¢«ï¥âáï n-¬¥à­ë¬ á«®¥­¨¥¬. �á«¨ ª®à §-
¬¥à­®áâì à ¢¥­ n, â® áå®¤¨¬®áâì ¢ íâ®© â®¯®«®£¨¨ á®¢¯ ¤ ¥â á ¯®â®ç¥ç­®©
áå®¤¨¬®áâìî.

�ãáâì {Kλ} | á¥¬¥©áâ¢® ¢á¥å ª®¬¯ ªâ­ëå ¬­®¦¥áâ¢, £¤¥ ª ¦¤®¥ Kλ

¯à¨­ ¤«¥¦¨â ª ª®¬ã «¨¡® á«®î á«®¥­¨ï F ¨ ¯ãáâì {Uβ} | á¥¬¥©áâ¢® ¢á¥å
®âªàëâëå ¬­®¦¥áâ¢ ­  M . � áá¬®âà¨¬ ¤«ï ª ¦¤®© ¯ àë Kλ ⊂ Lα ¨ «î-
¡®£® Uβ á®¢®ªã¯­®áâì ¢á¥å ®â®¡à ¦¥­¨© f ∈ Gr

F (M), ¤«ï ª®â®àëå f (Kλ) ⊂
⊂ Uβ . �âã á®¢®ªã¯­®áâì ®â®¡à ¦¥­¨© ¡ã¤¥¬ ®¡®§­ ç âì ç¥à¥§ [Kλ, Uβ ] =
= {f : M → M |f (Kλ) ⊂ Uβ }. �¥âàã¤­® ¯®ª § âì, çâ® ¢á¥¢®§¬®¦­ë¥ ª®-
­¥ç­ë¥ ¯¥à¥á¥ç¥­¨ï ¬­®¦¥áâ¢ ¢¨¤  [Kλ, Uβ ] ®¡à §ãîâ ¡ §ã ¤«ï ­¥ª®â®à®©
â®¯®«®£¨¨. �âã â®¯®«®£¨î ¡ã¤¥¬ ­ §ë¢ âì F -ª®¬¯ ªâ­®-®âªàëâ®© â®¯®-
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«®£¨¥©.
� ¬¥ç ­¨ï 1. �á«¨ r > 1, â® ¤«ï ª ¦¤®£® í«¥¬¥­â  ϕ ∈ Gr

F (M)
¤¨ää¥à¥­æ¨ « dϕ, á®åà ­ï¥â ¤«¨­ã ª ¦¤®£® ª á â¥«ì­®£® ¢¥ªâ®à  v ∈
∈ TpF , â.¥. ¨¬¥¥â ¬¥áâ® |dϕp(v)| = |v| ¯à¨ «î¡®¬ p.

2. �á«¨ ¦¥ r = 0 â® ª ¦¤ë© í«¥¬¥­â ϕ ¨§ Gr
F (M) ï¢«ï¥âáï £®¬¥®¬®à-

ä¨§¬®¬ ¬­®£®®¡à §¨ï M . � íâ®¬ á«ãç ¥ ϕ ï¢«ï¥âáï ¨§®¬¥âà¨¥© ¬¥¦¤ã
¬¥âà¨ç¥áª¨¬¨ ¯à®áâà ­áâ¢ ¬¨ Lα ¨ ϕ(Lα). �®£¤  ¯® ¨§¢¥áâ­®© â¥®à¥¬¥,
ϕ ï¢«ï¥âáï ¤¨ää¥®¬®àä¨§¬®¬ Lα ­  ϕ(Lα) ¤«ï ª ¦¤®£® á«®ï Lα [3
áâà.74].

�â¢¥à¦¤¥­¨¥. �­®¦¥áâ¢® Gr
F (M) á F -ª®¬¯ ªâ­®-®âªàëâ®© â®¯®«®-

£¨¥© ï¢«ï¥âáï å ãá¤®àä®¢ë¬ ¯à®áâà ­áâ¢®¬.
�¥®à¥¬  1. �ãáâì M | ¯®«­®¥, £« ¤ª®¥, á¢ï§­®¥ ¬­®£®®¡à §¨¥ à §-

¬¥à­®áâ¨ n. �®£¤  £àã¯¯  Diffr(M), r > 0 á ª®¬¯ ªâ­®-®âªàëâ®© â®¯®-
«®£¨¥© ï¢«ï¥âáï â®¯®«®£¨ç¥áª®© £àã¯¯®©.

�«¥¤áâ¢¨¥. �ãáâì M | ¯®«­®¥, £« ¤ª®¥, á¢ï§­®¥ ¬­®£®®¡à §¨¥ à §-
¬¥à­®áâ¨ n. �®£¤  £àã¯¯  Gr

F (M), r > 0 á ª®¬¯ ªâ­®-®âªàëâ®© â®¯®«®-
£¨¥© ï¢«ï¥âáï â®¯®«®£¨ç¥áª®© £àã¯¯®©.

�«¥¤ãîé ï â¥®à¥¬  ¯®ª §ë¢ ¥â ­¥ª®â®à®¥ á¢®©áâ¢® £àã¯¯ë Gr
F (M) á

F -ª®¬¯ ªâ­®-®âªàëâ®© â®¯®«®£¨¥©.
�¥®à¥¬  2. �ãáâì M | ¯®«­®¥ £« ¤ª®¥ à¨¬ ­®¢® ¬­®£®®¡à §¨¥ à §-

¬¥à­®áâ¨ n, á £« ¤ª¨¬ á«®¥­¨¥¬ F à §¬¥à­®áâ¨ k, fm ∈ Gr
F (M), r > 1.

�à¥¤¯®«®¦¨¬, çâ® ¤«ï ª ¦¤®£® á«®ï Lα áãé¥áâ¢ã¥â â®çª  oα ∈ Lα â -
ª ï, çâ® fm(oα) → f(oα), dfm(oα) → df(oα), £¤¥ f ∈ Gr

F (M). �®£¤  áãé¥áâ-
¢ã¥â ¯®¤¯®á«¥¤®¢ â¥«ì­®áâì fmk

¯®á«¥¤®¢ â¥«ì­®áâ¨ fm, áå®¤ïé ïáï ª
f ¢ F -ª®¬¯ ªâ­®-®âªàëâ®© â®¯®«®£¨¨.

�¯¨á®ª «¨â¥à âãàë
1. �. � ¬ãà . �®¯®«®£¨ï á«®¥­¨©. �.: �¨à, 1979£., 319 á.
2. �à ­á®­. �®¯®«®£¨ï ¢¥ªâ®à­ëå ¯®«¥©, á«®¥­¨© á ®á®¡¥­­®áâï¬¨ ¨ £®¬¥®¬®à-

ä¨§¬®¢ á ¨­¢ à¨ ­â­ë¬¨ á«®¥­¨ï¬¨ ­  § ¬ª­ãâëå ¯®¢¥àå­®áâïå... �àã¤ë ¬ -
â¥¬ â¨ç¥áª®£® ¨­áâ¨âãâ  ���, 1992, â. 193, á.15{21.

3. �.�. �®å«¨­, �.�. �ãªá. � ç «ì­ë© ªãàá â®¯®«®£¨¨ £¥®¬¥âà¨ç¥áª¨¥ £« ¢ë.
�.: � ãª , 1977 £., 488 á.

�������� � ����� ����������������
������������

�¥¤®àçãª �.�.
��� ¨¬. �.�. �®¬®­®á®¢ , ¬¥å.-¬ â

�®áª¢  119992, �¥­¨­áª¨¥ £®àë 1
�¥«.: 9394402, � ªá: 9392090, e-mail: fedorch@tsi.ru

�á¥ ¯à®áâà ­áâ¢  ¯à¥¤¯®« £ îâáï ­®à¬ «ì­ë¬¨. �â®¡à ¦¥­¨¥ f : X →
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→ con(Y ) ¯à®áâà ­áâ¢  X ¢ ª®­ãá ­ ¤ ANR-ª®¬¯ ªâ®¬ Y ­ §ë¢ ¥âáï Y -
áãé¥áâ¢¥­­ë¬, ¥á«¨ ®â®¡à ¦¥­¨¥ f : f−1(Y ) → Y ­¥ ¯à®¤®«¦ ¥âáï ­  X.

�¯à¥¤¥«¥­¨¥ 1. �«ï ª« áá  K ª®¬¯ ªâ­ëå ¯®«¨í¤à®¢ ¯à®áâà ­áâ¢®
X ­ §ë¢ ¥âáï K-á« ¡® ¡¥áª®­¥ç­®¬¥à­ë¬ (®¡®§­ ç¥­¨¥: X ∈ K-wid), ¥á«¨
¤«ï «î¡®© ¯®á«¥¤®¢ â¥«ì­®áâ¨ ®â®¡à ¦¥­¨©

fi : X → con(Ki), i ∈ N, Ki ∈ K
­ ©¤ñâáï â ª®¥ n, çâ® ®â®¡à ¦¥­¨¥

f14 . . .4fn : X →
n∏

i=1

con(Ki) = con(K1 ∗ . . . ∗Kn)

(K1 ∗ . . . ∗ Kn) | ­¥áãé¥áâ¢¥­­®. �á«¨ K á®áâ®¨â ¨§ ®¤­®£® ¯®«¨í¤à  K
¬ë ¯¨è¥¬ K-wid = K-wid

�á­®¢ ­¨¥¬ �¯à¥¤¥«¥­¨ï 1 ï¢«ï¥âáï â¥®à¥¬  �.�. �¥¢è¥­ª®, ¢ íª¢¨¢ -
«¥­â­®© ä®à¬¥ ãâ¢¥à¦¤ îé ï, çâ® ª« áá {0, 1}-wid, £¤¥ {0, 1} | ¤¢ãåâ®-
ç¥ç­®¥ ¯à®áâà ­áâ¢®, á®¢¯ ¤ ¥â á ª« áá®¬ S-wid á« ¡® ¡¥áª®­¥ç­®¬¥à­ëå
¢ á¬ëá«¥ �.�. �¬¨à­®¢  ¯à®áâà ­áâ¢ (á¬. [1]).

�¥®à¥¬  1. �«ï «î¡®£® ª« áá  K ¨¬¥¥¬ S-wid ⊂ K-wid.
�ª ¦¥¬, çâ® K1 6 K2, ¥á«¨ ¤«ï ª ¦¤®£® K1 ∈ K2 áãé¥áâ¢ã¥â ¯®«¨í¤à

K2 ∈ K2, ¤®¬¨­¨àãîé¨© K1.
�¥®à¥¬  2. �á«¨ K1 6 K2, â® K2-wid ⊂ K1-wid.
�«ï ª« áá®¢ K1 ¨ K2 ¯®«®¦¨¬ K1 ∗ K2 = {K1 ∗K2 : Ki ∈ Ki}.
�¥®à¥¬  3. �«ï «î¡ëå ª« áá®¢ K1 ¨ K2

(K1-wid) ∩ (K2-wid) ⊂ (K1 ∗ K2)-wid.
�¥®à¥¬  4. �«ï «î¡®£® ¯®«¨í¤à  K ¨¬¥¥¬ K-wid = K ∗K-wid.
� §®¢ñ¬ ¯®«¨í¤à K ®¡ëç­ë¬, ¥á«¨

S-wid = K-wid. (1)

�« áá ¢á¥å ®¡ëç­ëå ¯®«¨í¤à®¢ ®¡®§­ ç¨¬ ç¥à¥§ O. �¥ª®â®àãî ¨­ä®à¬ -
æ¨î ® ª« áá¥ O ¤ îâ á«¥¤ãîé¨¥ ãâ¢¥à¦¤¥­¨ï.

1. �á¥ áä¥àë Sn ∈ O.
2. �á«¨ K ­¥á¢ï§¥­, â® K ∈ O.
3. �á«¨ ¯®«¨í¤à K ∈ O ¤®¬¨­¨àã¥âáï ¯®«¨í¤à®¬ L, â® L ∈ O.
4. �á«¨ K ∈ O, â® K ∗K ∈ O.
5. �®¬¯«¥ªá �ãà  M(Zp,n) ­¥ ï¢«ï¥âáï ®¡ëç­ë¬ ¯®«¨í¤à®¬ ­¨ ¤«ï

ª ª®£® n > 1. � ç áâ­®áâ¨, RP 2 /∈ O (á¬. [2], �¥®à¥¬  7.10).
6. �á«¨ ª« áá K á®¤¥à¦¨â ®¡ëç­ë© ¯®«¨í¤à, â®

S-wid = K-wid. (2)

7. �á«¨ ª £« ¤ª®¬ã ª®¬¯ ªâ­®¬ã ¬­®£®®¡à §¨î M ¯à¨ª«¥¨âì àãçªã
¨­¤¥ªá  1, â® ¯®«ãç¥­­®¥ ¬­®£®®¡à §¨¥ ®¡ëç­®.

� ª ç¥áâ¢¥ á«¥¤áâ¢¨ï ¯®«ãç ¥¬
8. �á¥ ª®¬¯ ªâ­ë¥ ¯®¢¥àå­®áâ¨, ªà®¬¥ ¯à®¥ªâ¨¢­®© ¯«®áª®áâ¨,

®¡ëç­ë.
�¯à¥¤¥«¥­¨¥ 2. �®¬¯ ªâ­®¥ âà¨ ­£ã«¨àã¥¬®¥ n-¬­®£®®¡à §¨¥ M ­ -

§ë¢ ¥âáï ®¡ëç­® ¤®¬¨­¨àãîé¨¬, ¥á«¨ ®­® ¤®¬¨­¨àã¥â ®¡ëç­ë© ¯®«¨í¤à
à §¬¥à­®áâ¨ 6 n− 1.
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9. �á«¨ ®¤­® ¨§ n-¬­®£®¡à §¨© M1 ¨ M2 ï¢«ï¥âáï ®¡ëç­® ¤®¬¨­¨àãî-
é¨¬, â® ¨å á¢ï§­ ï áã¬¬  ®¡ëç­ .

�®¯à®á 1. �ã¤¥â «¨ ¤¦®©­ ®¡ëç­ëå ¯®«¨í¤à®¢ ®¡ëç¥­?
� áâ­ë¬ á«ãç ¥¬ �®¯à®á  1 ï¢«ï¥âáï
�®¯à®á 2. �ã¤¥â «¨ ­ ¤áâà®©ª  ­ ¤ ®¡ëç­ë¬ ¯®«¨í¤à®¬ ®¡ëç­ ?
�®¯à®á 3. �¡ï§ ­ «¨ ª« áá K, ã¤®¢«¥â¢®àïîé¨© ãá«®¢¨î (2), á®¤¥à-

¦ âì ®¡ëç­ë© ¯®«¨í¤à?
�®¯à®á 4. �áïª¨© «¨ ¯®«¨í¤à K á ­¥­ã«¥¢ë¬¨ ¯à¨¢¥¤ñ­­ë¬¨ à æ¨®-

­ «ì­ë¬¨ £®¬®«®£¨ï¬¨
(
H̃(K,Q) 6≡ 0

)
®¡ëç¥­?

� áâ­ë¬ á«ãç ¥¬ �®¯à®á  4 ï¢«ï¥âáï
�®¯à®á 5. �áïª®¥ «¨ § ¬ª­ãâ®¥ ®à¨¥­â¨àã¥¬®¥ ¬­®£®®¡à §¨¥ ®¡ëç­®?
�®¯à®á 6. �ã¤¥â «¨ á¢ï§­ ï áã¬¬  ®¡ëç­ëå ¬­®£®®¡à §¨© ®¡ëç­ ?
� ¬¥ç ­¨¥ 1. �®¯à®áë 5 ¨ 6 ª®àà¥ªâ­® ¯®áâ ¢¨âì ¨ ¤«ï ­¥âà¨ ­£ã«¨-

àã¥¬ëå ¬­®£®¡à §¨©, ¯®áª®«ìªã ¯à¨ ¯®áâà®¥­¨¨ â¥®à¨¨ K-wid-¯à®áâà ­áâ¢
¯®«¨í¤àë ¬®¦­® § ¬¥­¨âì ­  ANR-ª®¬¯ ªâë.

� ¬¥ç ­¨¥ 2. �«ï áâï£¨¢ ¥¬®£® ¯®«¨í¤à  K ¤¦®©­ K ∗K £®¬®â®¯¨-
ç¥áª¨ âà¨¢¨ «¥­ ¨, á«¥¤®¢ â¥«ì­®, ª« áá K ∗ K-wid á®áâ®¨â ¨§ ¢á¥å ­®à-
¬ «ì­ëå ¯à®áâà ­áâ¢.

�¯à¥¤¥«¥­¨¥ 3. �®«¨í¤à K ­ §®¢ñ¬ á¨«ì­® ­¥áâï£¨¢ ¥¬ë¬, ¥á«¨
¤¦®©­ K ∗K ­¥áâï£¨¢ ¥¬.

� à ªâ¥à¨áâ¨ªã á¨«ì­® ­¥áâï£¨¢ ¥¬ëå ¯®«¨í¤à®¢ ¤ ñâ á«¥¤ãîé¥¥ ãâ-
¢¥à¦¤¥­¨¥, ¢ ª®â®à®¬ ç¥à¥§ I∞ ®¡®§­ ç¥­ £¨«ì¡¥àâ®¢ ªã¡.

�¥®à¥¬  5. �®«¨í¤à K á¨«ì­® ­¥áâï£¨¢ ¥¬ ⇐⇒ I∞ /∈ K-wid.

�¯¨á®ª «¨â¥à âãàë
1. �.�. �¥¢è¥­ª®. � á¨«ì­® ¡¥áª®­¥ç­®¬¥à­ëå ¯à®áâà ­áâ¢ å // �¥áâ­. ���,

á¥à. ¬ â¥¬., ü5 (1959), 219{228.
2. A.N. Dranishnikov. Cohomological dimension theory of compact metric spaces.

Topology Atlas. Invited Contributuons, 6:3 (2001), 61pp.

�� ������������ ���������������
�������������������

�à®«ª¨­  �.�.
��� ¨¬¥­¨ �.�. �®¬®­®á®¢ , ¬¥å ­¨ª®-¬ â¥¬ â¨ç¥áª¨© ä ªã«ìâ¥â,

ª ä¥¤à  ®¡é¥© â®¯®«®£¨¨ ¨ £¥®¬¥âà¨¨
119991, �®áá¨ï, �®áª¢ , ���-1, �¥­¨­áª¨¥ �®àë

�¥«.: (495)9394402, � ªá: (495)9392090, e-mail: odfrolki@mail.ru,
olga-frolkina@yandex.ru

� 1998 £®¤ã �.�¥­ìï¬¨­¨ ®¯ã¡«¨ª®¢ « [1] á«¥¤ãîéãî â¥®à¥¬ã. �ã-
é¥áâ¢ã¥â â ª ï ­¥¯à¥àë¢­ ï ®£à ­¨ç¥­­ ï äã­ªæ¨ï f : R → R, çâ® ¤«ï
¯à®¨§¢®«ì­®© ¯®á«¥¤®¢ â¥«ì­®áâ¨ (xn)n∈Z ∈ [−1, 1]Z ­ ©¤¥âáï â ª®¥ t ∈ R,
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çâ® xn = f(t + n) ¤«ï ¢á¥å n ∈ Z. �­ë¬¨ á«®¢ ¬¨, äã­ªæ¨ï f ý¨­â¥à¯®-
«¨àã¥âþ ¢á¥ ¡¥áª®­¥ç­ë¥ ¢ ®¡¥ áâ®à®­ë ¯®á«¥¤®¢ â¥«ì­®áâ¨ á® §­ ç¥­¨ï¬¨
¢ ®âà¥§ª¥ [−1, 1], ®¤­®¢à¥¬¥­­®. � ¬ ¦¥ ¤®ª § ­ë á«¥¤ãîé¨¥ à¥§ã«ìâ âë:
®¤­®¢à¥¬¥­­® ¨­â¥à¯®«¨à®¢ âì ¢á¥ ®£à ­¨ç¥­­ë¥ (¤ ¦¥ ¢á¥ ¯®áâ®ï­­ë¥)
¡¥áª®­¥ç­ë¥ ¢ ®¡¥ áâ®à®­ë ¯®á«¥¤®¢ â¥«ì­®áâ¨ ­¥¢®§¬®¦­®; ­¥ª®â®à®© ­¥-
¯à¥àë¢­®© (­¥®£à ­¨ç¥­­®©) äã­ªæ¨¥© ¢®§¬®¦­® ®¤­®¢à¥¬¥­­® ¨­â¥à¯®-
«¨à®¢ âì ¢á¥ ®£à ­¨ç¥­­ë¥ ¡¥áª®­¥ç­ë¥ ¢ ®¤­ã áâ®à®­ã ¯®á«¥¤®¢ â¥«ì-
­®áâ¨.

� 2005 £®¤ã �. � ã«¨­ ¨ �. �§ª â¥£ã¨ ®¡®¡é¨«¨ ¨ ®¡ê¥¤¨­¨«¨ [2] íâ¨
à¥§ã«ìâ âë ­  á«ãç © í«¥¬¥­â®¢ ¬­®¦¥áâ¢  RM , £¤¥ M | ¯à®¨§¢®«ì­®¥
¯®¤¬­®¦¥áâ¢® Z.

� ¤®ª« ¤¥ ¡ã¤¥â ¯à¨¢¥¤¥­® ¤ «ì­¥©è¥¥ ®¡®¡é¥­¨¥, ¨¬¥­­®, à áá¬®â-
à¥­ á«ãç © â®¯®«®£¨ç¥áª®£® ¯à®áâà ­áâ¢  X á® ¢¯®«­¥ à §àë¢­ë¬ ¯à ¢ë¬
¤¥©áâ¢¨¥¬ ¤¨áªà¥â­®©  ¡¥«¥¢®© £àã¯¯ë G; ­ è¨ ý¯®á«¥¤®¢ â¥«ì­®áâ¨þ
¨¬¥îâ ¨­¤¥ªáë ¢ ¯®¤¬­®¦¥áâ¢¥ M ⊂ G ¤¥©áâ¢ãîé¥©  ¡¥«¥¢®© £àã¯¯ë,
  §­ ç¥­¨ï | ¢ ¬¥âà¨ç¥áª®¬ ¯à®áâà ­áâ¢¥ Y . �®ç­¥¥, ¤«ï ­¥¯à¥àë¢­®£®
®â®¡à ¦¥­¨ï F : X → Y ®¯à¥¤¥«¨¬ ¬­®¦¥áâ¢® ¨­â¥à¯®«¨àã¥¬ëå ¨¬ ýM-
¯®á«¥¤®¢ â¥«ì­®áâ¥©þ (¨­¤¥ªá¨à®¢ ­­ëå í«¥¬¥­â ¬¨ ¬­®¦¥áâ¢  M ¨ ¯à¨-
­¨¬ îé¨å §­ ç¥­¨ï ¢ ¯à®áâà ­áâ¢¥ Y ) ä®à¬ã«®©

SM(F ) = {(F (x · g))g∈M, x ∈ X} =
⋃

x∈X

{(F (x · g))g∈M} ⊂ Y M.

�¡®§­ ç¨¬ â¥¯¥àì
C(M) = {S ⊂ Y M | S ⊂ SM(F )

¤«ï ­¥ª®â®à®£® ­¥¯à¥àë¢­®£® ®â®¡à ¦¥­¨ï F : X → Y },
CB(M) = {S ⊂ Y M | S ⊂ SM(F ) ¤«ï ­¥ª®â®à®£® ­¥¯à¥àë¢­®£® ¨

®£à ­¨ç¥­­®£® ®â®¡à ¦¥­¨ï F : X → Y }.
�®¯à®á ®¡ ¨­â¥à¯®«¨àã¥¬®áâ¨ ª ª®£®-«¨¡® ­ ¡®à  M-¯®á«¥¤®¢ â¥«ì­®áâ¥©
íª¢¨¢ «¥­â¥­ ¢®¯à®áã ® ¯à¨­ ¤«¥¦­®áâ¨ íâ®£® ­ ¡®à  C(M) (CB(M), ¥á«¨
­ á ¨­â¥à¥áã¥â ¨­â¥à¯®«ïæ¨ï ¯®áà¥¤áâ¢®¬ ®£à ­¨ç¥­­®£® ®â®¡à ¦¥­¨ï).
� ª¨¬ ®¡à §®¬, ¥áâ¥áâ¢¥­­® ¢®§­¨ª ¥â § ¤ ç  ® ¢ëïá­¥­¨¨ áâàãªâãàë ¬­®-
¦¥áâ¢ C(M), CB(M) ¨ ¢ë¤¥«¥­¨¨ ¢ ­¨å ª ª¨å-â® ã¤®¡­ëå í«¥¬¥­â®¢. �®-
áâ ­®¢ª  à ¡®âë � ã«¨­{�§ª â¥£ã¨ á®®â¢¥âáâ¢ã¥â á«ãç î X = Y = R,
G = Z ¨ ¥áâ¥áâ¢¥­­®¬ã ¤¥©áâ¢¨î: x · g ¥áâì áã¬¬  x + g. �«ï íâ®£® á«ãç ï
¢ ãª § ­­®© à ¡®â¥ ¤ îâáï ¤®áâ â®ç­ë¥ ãá«®¢¨ï â®£®, çâ® C(M) | ¨¤¥ «
­ ¤ Y M,   â ª¦¥ ªà¨â¥à¨© â®£®, çâ® C(M) ï¢«ï¥âáï σ-¨¤¥ «®¬ ­ ¤ Y M;
ªà®¬¥ â®£®, ãª § ­ë ¯à¨­ ¤«¥¦ é¨¥ C(M) ýå®à®è¨¥þ ¯®¤¬­®¦¥áâ¢  Y M.

�ë ®¡®¡é¨¬ à¥§ã«ìâ âë � ã«¨­{�§ª â¥£ã¨,   â ª¦¥ ¨§ãç¨¬ áâàãª-
âãàã ¬­®¦¥áâ¢  CB(M). � ç áâ­®áâ¨, ¬ë ¯®«ãç¨¬ ¬­®£®¬¥à­ë¥  ­ «®£¨
ãª § ­­ëå â¥®à¥¬ �¥­ìï¬¨­¨. �à¨¢¥¤¥¬ ¨å ä®à¬ã«¨à®¢ª¨:

�«¥¤áâ¢¨¥ 1. �«ï ¯à®¨§¢®«ì­ëå m,n ∈ N áãé¥áâ¢ã¥â â ª®¥ ­¥¯à¥-
àë¢­®¥ ®£à ­¨ç¥­­®¥ ®â®¡à ¦¥­¨¥ Fm,n : Rm → Rn, çâ® ¤«ï ¯à®¨§¢®«ì­®©
m-¨­¤¥ªá­®© ¯®á«¥¤®¢ â¥«ì­®áâ¨ (xs)s∈Zm ∈ ([−1, 1]n)(Z

m) á® §­ ç¥­¨ï¬¨
¢ [−1, 1]n ⊂ Rn ­ ©¤¥âáï â ª®¥ t ∈ Rm, çâ® xs = Fm,n(t + s) ¯à¨ ¢á¥å
s ∈ Zm.

�«¥¤áâ¢¨¥ 2. �«ï ¯à®¨§¢®«ì­ëå m,n ∈ N:
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(1) ­¥ áãé¥áâ¢ã¥â â ª®£® ­¥¯à¥àë¢­®£® ®â®¡à ¦¥­¨ï Fm,n : Rm → Rn,
çâ® ¤«ï ¯à®¨§¢®«ì­®© ®£à ­¨ç¥­­®© m-¨­¤¥ªá­®© ¯®á«¥¤®¢ â¥«ì­®áâ¨
(xs)s∈Zm ∈ ⋃

A∈N
([−A,A]n)(Z

m) á® §­ ç¥­¨ï¬¨ ¢ Rn ­ ©¤¥âáï â ª®¥ t ∈
∈ Rm, çâ® xs = Fm,n(t + s) ¯à¨ ¢á¥å s ∈ Zm;

(2) áãé¥áâ¢ã¥â â ª®¥ ­¥¯à¥àë¢­®¥ ®â®¡à ¦¥­¨¥ Fm,n : Rm → Rn,
çâ® ¤«ï ¯à®¨§¢®«ì­®© ®£à ­¨ç¥­­®© m-¨­¤¥ªá­®© ¯®á«¥¤®¢ â¥«ì­®áâ¨
(xs)s∈Nm ∈ ⋃

A∈N
([−A,A]n)(N

m) á® §­ ç¥­¨ï¬¨ ¨§ Rn ­ ©¤¥âáï â ª®¥ t ∈
∈ Rm, çâ® xs = Fm,n(t + s) ¯à¨ ¢á¥å s ∈ Nm.

�®¤ç¥àª­¥¬, çâ® ¢ ¯.(2) á«¥¤áâ¢¨ï 2, ¢ ®â«¨ç¨¥ ®â á«¥¤áâ¢¨ï 1 ¨ ¯.(1)
á«¥¤áâ¢¨ï 1, à áá¬ âà¨¢ îâáï ¯®á«¥¤®¢ â¥«ì­®áâ¨, ¡¥áª®­¥ç­ë¥ «¨èì ¢
®¤­ã áâ®à®­ã ¯® ª ¦¤®© ¨§ ª®®à¤¨­ â.
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� íâ®© à ¡®â¥ ®¯à¥¤¥«ï¥âáï ¨ ®¯¨áë¢ ¥âáï ­®¢ë© â¨¯ à¥èñâ®ª | à¥-
èñâª  ªã¡®¢. �à¨¢®¤¨âáï ¤®ª § â¥«ìáâ¢® â®£®, çâ® ç¨á«® ¢á¥å áã¡ªã¡®¢
ªã¡  à §¬¥à­®áâ¨ m à ¢­® 3m. �®ª § ­®, çâ® ¬­®¦¥áâ¢® íâ¨å áã¡ªã¡®¢
¯à¨ á®®â¢¥âáâ¢ãîé¥¬ ¢ë¡®à¥ ¤«ï ­¨å ®¯¥à æ¨© ®¡ê¥¤¨­¥­¨ï ¨ ¯¥à¥á¥ç¥-
­¨ï ®¡à §ã¥â à¥èñâªã, ­ §¢ ­­ãî à¥èñâª®© ªã¡®¢. � áá¬ âà¨¢ îâáï § -
¤ ç¨ ®¯â¨¬¨§ æ¨¨ áã¯¥à¬®¤ã«ïà­ëå ¨ áã¡¬®¤ã«ïà­ëå äã­ªæ¨© ­  ­¥©.

�¡®§­ ç¨¬ ç¥à¥§ Cm | ªã¡ à §¬¥à­®áâ¨ m, ç¥à¥§ K | ¬­®¦¥áâ¢® ¢á¥å
áã¡ªã¡®¢ ªã¡  Cm, â®£¤  |K| | ¨å ç¨á«®. �¥à¥§ Kr ®¡®§­ ç¨¬ ¬­®¦¥áâ¢®
¢á¥å áã¡ªã¡®¢ à §¬¥à­®áâ¨ r, |Kr| | ¨å ç¨á«®.

�®ª § ­  �¥¬¬ : �®«¨ç¥áâ¢® |Kr| ¢á¥å áã¡ªã¡®¢ à §¬¥à­®áâ¨ r

(0 6 r 6 m) ¢ ªã¡¥ Cm à ¢­® |Kr| = 2m−r · Cr
m = 2m−r · m!

r!(m− r)!
.

�â  «¥¬¬  ¨á¯®«ì§ã¥âáï ¤«ï ¤®ª § â¥«ìáâ¢  á«¥¤ãîé¥© �¥®à¥¬ë:
�ã¬¬ à­®¥ ç¨á«® áã¡ªã¡®¢ ¢á¥å à §¬¥à­®áâ¥© ¢ ªã¡¥ à §¬¥à­®áâ¨ m à ¢­®
3m.

�¢¥¤ñ¬ ®¯à¥¤¥«¥­¨ï ¨ ®¡®§­ ç¥­¨ï ¯®«ãà¥è¥â®ª ¨ à¥è¥â®ª ªã¡®¢.
�ãáâì C, C ∈ K, | «î¡®© í«¥¬¥­â ¬­®¦¥áâ¢  K. �«¥¬¥­â C à §¬¥à-
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­®áâ¨ r, ®¡®§­ ç¨¬ ç¥à¥§ Cr, r = 0,1, 2, . . . ,m. � ¦¤ë© C ∈ K ¬®¦¥â ®¯¨-
áë¢ âìáï ¤¢ã¬ï ¯®¤¬­®¦¥áâ¢ ¬¨ ω1, ω2 ⊂ I, £¤¥ ω1 ⊂ ω2, I = {1, 2, . . . , m},
ω1 | ý­¨¦­ïïþ, ω2 | ý¢¥àå­ïïþ ¢¥àè¨­ë ¬­®¦¥áâ¢  ¢¥àè¨­ ªã¡  C. �«ï
ªã¡  Cm ω1 =∅, ω2 = I, Cm = (∅; I). �«ï ª ¦¤®£® ª®­ªà¥â­®£® ªã¡ 
C ¬®¦­® ®¯à¥¤¥«¨âì ω1 ¨ ω2, ω1 ⊂ ω2, ¨ ¯à¥¤áâ ¢¨âì C ¢ ¢¨¤¥ C = (ω1; ω2).
� ¯à¨¬¥à, ªã¡ë C1 = (ω1; ω2), £¤¥ ω1 ⊂ ω2 ¨ |ω2 \ ω1| = 1,   ¤«ï «î¡®£®
ªã¡  à §¬¥à­®áâ¨ r Cr = (ω1; ω2), £¤¥ ω1 ⊂ ω2 ¨ |ω2 \ ω1| = r (0 6 r 6 m).
�®«¨ç¥áâ¢® ¢¥àè¨­ ¢ ªã¡¥ C = (ω1; ω2) à ¢­® 2|ω2\ω1|,   ª®«¨ç¥áâ¢® ¢á¥å
áã¡ªã¡®¢ à ¢­® 3|ω2\ω1|.

�¢¥¤¥¬ ¤«ï í«¥¬¥­â®¢ C ∈ K ®¯à¥¤¥«¥­¨ï ®¡ê¥¤¨­¥­¨ï (∨) ¨ ¯¥à¥á¥ç¥-
­¨ï (∧). �ãáâì C1 = (ω1

1 ; ω1
2), C2 = (ω2

1 ;ω2
2), ω1

1 ⊂ ω1
2 ; ω2

1 ⊂ ω2
2 , â®£¤ 

C1 ∨ C2 = C = (ω1
1 ∩ ω2

1 ; ω1
2 ∪ ω2

2)

�¡ê¥¤¨­¥­¨¥ ¢¥àå­¨å ¬­®¦¥áâ¢ ¢¥àè¨­ ªã¡®¢ ¢á¥£¤  ¢ª«îç ¥â ¢ á¥¡ï
¯¥à¥á¥ç¥­¨¥ ­¨¦­¨å ¬­®¦¥áâ¢ ¢¥àè¨­ (ω1

2 ∪ ω2
2) ⊃ (ω1

1 ∩ ω2
1) ®âªã¤  C =

= C1 ∨ C2 ∈ K, â.¥. C | ªã¡. �¯¥à æ¨î ¯¥à¥á¥ç¥­¨ï ∧ ¤«ï ¬­®¦¥áâ¢  K
¢¢¥¤ñ¬ á«¥¤ãîé¨¬ ®¡à §®¬:

C1 ∧ C2 =
{

C(ω1
1 ∪ ω2

1 ;ω1
2 ∩ ω2

2), ¥á«¨ (ω1
1 ∪ ω2

1) ⊂ (ω1
2 ∩ ω2

2),
∅, ¥á«¨ (ω1

1 ∪ ω2
1) 6⊂ (ω1

2 ∩ ω2
2).

�®£¤  ­  ¬­®¦¥áâ¢¥ K ¢ë¯®«­ïîâáï ¤¢¥ ®¯¥à æ¨¨ ∨ (2.1) ¨ ∧ (2.3).
�®íâ®¬ã ¯à¨ íâ¨å ãá«®¢¨ïå K | à¥è¥âª  [1].

�  à¥èñâª å ªã¡®¢ ¬®¦­® § ¤ ¢ âì áã¡¬®¤ã«ïà­ë¥ ¨ áã¯¥à¬®¤ã«ïà-
­ë¥ äã­ªæ¨¨, â.¥. äã­ªæ¨¨, ¤«ï ª®â®àëå ¢ë¯®«­ïîâáï á®®â¢¥âáâ¢ãîé¨¥
­¥à ¢¥­áâ¢ 

, f(C1) + f(C2)− f(C1 ∧ C2)− f(C1 ∨ C2) > 0,

«¨¡®
f(C1) + f(C2)− f(C1 ∨ C2)− f(C1 ∧ C2) 6 0

�à¨¢¥¤ñ¬ ª®­ªà¥â­ë¥ ¯à¨¬¥àë â ª¨å äã­ªæ¨©, ®¯à¥¤¥«¥­­ëå ¤«ï ¢á¥å
C ∈ K. �ã¡¬®¤ã«ïà­ ï äã­ªæ¨ï f1(C)

f1(C) = f(ω1, ω2) =
∑

i∈ω2

bi max
j∈ω1

cij −
∑

i∈ω1

Ti − a2|ω2\ω1|,

cã¯¥à¬®¤ã«ïà­ ï äã­ªæ¨ï f2(C)

f2(C) = f(ω1, ω2) =
∑

i∈ω2

bi min
j∈ω1

cij+
∑

i∈ω1

Ti + a2|ω2\ω1|,

£¤¥ cij > 0, bi > 0, a > 0, Ti > 0 .
�ª®­®¬¨ç¥áª¨© á¬ëá« äã­ªæ¨© f1(C) ¨ f2(C) ¬®¦¥â ¡ëâì ¢ ¯¥à¢®¬ á«ã-

ç ¥ | ¯à¨¡ë«ì, ¢® ¢â®à®¬ | § âà âë. � ¤ ç ¬¨ ®¯â¨¬¨§ æ¨¨ ¬®£ãâ ¡ëâì
¢ ¯¥à¢®¬ á«ãç ¥ | ¬ ªá¨¬¨§ æ¨ï ¯à¨¡ë«¨, ¢® ¢â®à®¬ | ¬¨­¨¬¨§ æ¨ï
§ âà â. � áá¬ âà¨¢ ¥¬ë¥ § ¤ ç¨ ¬®¦­® áç¨â âì ®¡®¡é¥­¨¥¬ ¨§¢¥áâ­ëå
¬­®£®íªáâà¥¬ «ì­ëå § ¤ ç ®¯â¨¬ «ì­®£® à §¬¥é¥­¨ï ¯à¥¤¯à¨ïâ¨©. �«-
£®à¨â¬ë ®¯â¨¬¨§ æ¨¨ áã¯¥à¬®¤ã«ïà­ëå ¨ áã¡¬®¤ã«ïà­ëå äã­ªæ¨© ­  à¥-
è¥âª å ªã¡®¢ ¬®£ãâ ®áãé¥áâ¢«ïâìáï ¯®¤®¡­® ª®¬¡¨­ â®à­ë¬  «£®à¨â¬ ¬
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®¯â¨¬¨§ æ¨¨ ¤«ï ¤àã£¨å à¥è¥â®ª á á®®â¢¥âáâ¢ãîé¨¬¨ ¯à ¢¨« ¬¨ ®â¡à -
ª®¢ª¨ ­¥®¯â¨¬ «ì­ëå à¥è¥­¨©, ¬®¤¨ä¨æ¨à®¢ ­­ëå ¤«ï à¥è¥â®ª ªã¡®¢.
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�®¬¯ ªâ F (X) ­ §®¢ñ¬ äã­ªâ®à-¯à®áâà ­áâ¢®¬, ¥á«¨ F | ­®à¬ «ì­ë©
¢ á¬ëá«¥ �.�. �¥¯¨­  äã­ªâ®à,   X | ª®¬¯ ªâ. � ¨¡®«¥¥ ¨§ãç¥­­ë¬¨
ï¢«ïîâáï äã­ªâ®àë £¨¯¥à¯à®áâà ­áâ¢  exp ¨ ¢¥à®ïâ­®áâ­ëå ¬¥à P . �«ï
­¨å  ¢â®à®¬ ¢ [1] ¨ [2] ¡ë«  ¯®«ãç¥­  á«¥¤ãîé ï ¢¥á®¢ ï ®æ¥­ª .

�¥®à¥¬  1. �á«¨ äã­ªâ®à-¯à®áâà ­áâ¢® exp(X) (á®®â¢¥âáâ¢¥­­®
P (X)) ï¢«ï¥âáï ¤¨ ¤¨ç¥áª¨¬ ª®¬¯ ªâ®¬, â® w(X) 6 ω1.

�à¨¢¥¤ñ¬ ¤¢¥ íª¢¨¢ «¥­â­ë¥ ä®à¬ã«¨à®¢ª¨ â¥®à¥¬ë 1.
�¥®à¥¬  1Π. �á«¨ äã­ªâ®à-¯à®áâà ­áâ¢® exp(X) (á®®â¢¥âáâ¢¥­­®

P (X)) ï¢«ï¥âáï ­¥¯à¥àë¢­ë¬ ®¡à §®¬ ¯à®¨§¢¥¤¥­¨ï ª®¬¯ ªâ®¢, ª ¦¤ë©
¨§ ª®â®àëå ¨¬¥¥â ¢¥á ­¥ ¯à¥¢®áå®¤ïé¨© ω, â® w(X) 6 ω1.

�¥®à¥¬  1D. �á«¨ äã­ªâ®à-¯à®áâà ­áâ¢® exp(X) (á®®â¢¥âáâ¢¥­­®
P (X)) ï¢«ï¥âáï ­¥¯à¥àë¢­ë¬ ®¡à §®¬ ª®¬¯ ªâ  �ã£ã­¤¦¨, â® w(X) 6
6 ω1.

� 2007 £®¤ã  ¢â®à, ¨á¯®«ì§ãï ¬¥â®¤ë [1],   â ª¦¥ ¨§¢¥áâ­ãî â¥®à¥¬ã
�.�. � ¯¨à®¢áª®£® ®¡ ®â®¡à ¦¥­¨¨ ­  â¨å®­®¢áª¨© ªã¡ [3], ãá¨«¨« â¥®-
à¥¬ã 1Π ¨ ®¡®¡é¨« â¥®à¥¬ã 1D.

�¥®à¥¬  2Π. �ãáâì τ | ­¥áçñâ­ë© ª à¤¨­ «. �®£¤ , ¥á«¨ äã­ªâ®à-
¯à®áâà ­áâ¢® exp(X) (á®®â¢¥âáâ¢¥­­® P (X)) ï¢«ï¥âáï ­¥¯à¥àë¢­ë¬ ®¡-
à §®¬ ¯à®¨§¢¥¤¥­¨ï ª®¬¯ ªâ®¢, ª ¦¤ë© ¨§ ª®â®àëå ¨¬¥¥â ¢¥á ­¥ ¯à¥¢®á-
å®¤ïé¨© τ , â® ¨ w(X) 6 τ .

�«ï ä®à¬ã«¨à®¢ª¨ â¥®à¥¬ë 2D | ®¡®¡é¥­¨ï â¥®à¥¬ë 1D ­ ¬ ¯®âà¥-
¡ã¥âáï

�¯à¥¤¥«¥­¨¥ 1. �ãáâì τ | ¡¥áª®­¥ç­ë© ª à¤¨­ «. �®¬¯ ªâ ­ §®¢ñ¬
®¡®¡éñ­­ë¬ ª®¬¯ ªâ®¬ �ã£ã­¤¦¨ ¯® ¬®¤ã«î τ , ¥á«¨ ®­ ®¡« ¤ ¥â ¬ã«ì-
â¨¯«¨ª â¨¢­®©, ®âªàëâ®©, ª®¬¬ãâ â¨¢­®© τ -à¥è¥âª®©. � á«ãç ¥ τ = ω ¬ë
¯®«ãç ¥¬ ®¡ëç­ë© ª®¬¯ ªâ �ã£ã­¤¦¨ [4].

�¥®à¥¬  2D. �á«¨ äã­ªâ®à-¯à®áâà ­áâ¢® exp(X) (á®®â¢¥âáâ¢¥­­®
P (X)) ï¢«ï¥âáï ­¥¯à¥àë¢­ë¬ ®¡à §®¬ ®¡®¡éñ­­®£® ª®¬¯ ªâ  �ã£ã­¤¦¨
¯® ¬®¤ã«î τ , â® w(X) 6 τ+.
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�áâ¥áâ¢¥­­®, ¢®§­¨ª ¢®¯à®á ® ­ å®¦¤¥­¨¨ á¢®©áâ¢ ª â¥£®à­®£® å à ª-
â¥à , ª®â®àë¬ ¤®«¦¥­ ã¤®¢«¥â¢®àïâì äã­ªâ®à, çâ®¡ë ¤«ï ­¥£® ¡ë«¨ á¯à -
¢¥¤«¨¢ë  ­ «®£¨ â¥®à¥¬ 2Π ¨ 2D.

� íâ®© æ¥«ìî ¢¢¥¤ñ¬
�¯à¥¤¥«¥­¨¥ 2. �«ï ¡¨ª®¬¬ãâ â¨¢­®£® äã­ªâ®à  F ®¯à¥¤¥«¥­® áà¥¤-

­¥¥, ¥á«¨ áãé¥áâ¢ã¥â ¥áâ¥áâ¢¥­­®¥ ¯à¥®¡à §®¢ ­¨¥ µ : exp2 ◦F → F â®¦-
¤¥áâ¢¥­­®¥ ­  exp1 ◦F , â.¥. ã ¤¢ãå â®ç¥ª F (X) áãé¥áâ¢ã¥â ¨å ýáà¥¤­¥¥
 à¨ä¬¥â¨ç¥áª®¥þ.

�ç¥¢¨¤­®, ¤«ï äã­ªâ®à®¢ exp ¨ P áà¥¤­¥¥ ®¯à¥¤¥«¥­®. � ¨¬¥­­®, íâ®
®¡ê¥¤¨­¥­¨¥ ¢ á«ãç ¥ exp ¨ áà¥¤­¥¥  à¨ä¬¥â¨ç¥áª®¥ ¤¢ãå ¬¥à ¢ á«ãç ¥
P . �«ï äã­ªâ®à  á® áà¥¤­¨¬ ¬®¦­® ¢¢¥áâ¨ ¯®­ïâ¨¥  ­ «®£¨ç­®¥ ®¤­®¢à¥-
¬¥­­® ª ­â®à®¢ã ªã¡ã ¨ ¬¥à¥ �  à .

�¯à¥¤¥«¥­¨¥ 3. �ãáâì äã­ªâ®à F ¨¬¥¥â áà¥¤­¥¥. �«ï ®à¤¨­ «  α
â®çª  �  à  h(α) ®¯à¥¤¥«ï¥âáï ¯® ¨­¤ãªæ¨¨. � ¨¬¥­­®, h(0) = F (D0)
| â®çª , £¤¥ D = {0; 1}. �á«¨ h(α) ∈ F (Dα), â® h(α + 1) ∈ F (Dα + 1)
®¯à¥¤¥«ï¥âáï ª ª áà¥¤­¥¥ í«¥¬¥­â®¢ h(α)× {0}, h(α)× {1} ∈ F (Dα + 1) =
= F (Dα × D). �  ¯à¥¤¥«ì­®¬ è £¥ â®çª  �  à  ï¢«ï¥âáï ¯à®¥ªâ¨¢­ë¬
¯à¥¤¥«®¬ ¤®¯à¥¤¥«ì­ëå â®ç¥ª.

�®çª®© �  à  ¤«ï äã­ªâ®à  exp ï¢«ï¥âáï ª ­â®à®¢ ªã¡ Dα, à áá¬ âà¨-
¢ ¥¬ë© ª ª â®çª  £¨¯¥à¯à®áâà ­áâ¢ , ¨ ¬¥à  �  à  ­  Dα ¤«ï äã­ªâ®à 
P . �«¥¤ãîé¥¥ á¢®©áâ¢®, á¯à ¢¥¤«¨¢®¥ ¤«ï exp ¨ P , ¢ë¤¥«ï¥â â®â ª« áá
äã­ªâ®à®¢, ¤«ï ª®â®àëå ¢¥à­ë  ­ «®£¨ â¥®à¥¬ 2Π ¨ 2D.

�¯à¥¤¥«¥­¨¥ 4. �ª ¦¥¬, çâ® äã­ªâ®à F , ¤«ï ª®â®à®£® ®¯à¥¤¥«¥­®
áà¥¤­¥¥, ã¤®¢«¥â¢®àï¥â á¢®©áâ¢ã ¯«®â­®áâ¨ ¯à®®¡à §  â®çª¨ �  à , ¥á«¨
¯à¨ ¥áâ¥áâ¢¥­­®© ¯à®¥ªæ¨¨ pr: Dα × I → Dα á¯à ¢¥¤«¨¢® à ¢¥­áâ¢®
d((F (pr))−1(h(α))) = |α|, £¤¥ α | ¡¥áª®­¥ç­ë© ®à¤¨­ «.

�¥¯¥àì ¬ë £®â®¢ë áä®à¬ã«¨à®¢ âì ®á­®¢­ë¥ à¥§ã«ìâ âë, ª®â®àë¥ ®¡®¡-
é îâ â¥®à¥¬ë 2Π ¨ 2D.

�¥®à¥¬  3Π. �ãáâì τ | ­¥áçñâ­ë© ª à¤¨­ « ¨ äã­ªâ®à F ã¤®¢-
«¥â¢®àï¥â á¢®©áâ¢ã ¯«®â­®áâ¨ ¯à®®¡à §  â®çª¨ �  à . �®£¤ , ¥á«¨
äã­ªâ®à-¯à®áâà ­áâ¢® F (X) ï¢«ï¥âáï ­¥¯à¥àë¢­ë¬ ®¡à §®¬ ¯à®¨§¢¥¤¥-
­¨ï ª®¬¯ ªâ®¢, ª ¦¤ë© ¨§ ª®â®àëå ¨¬¥¥â ¢¥á ­¥ ¯à¥¢®áå®¤ïé¨© τ , â®
¨ w(X) 6 τ .

�¥®à¥¬  3D. �ãáâì τ | ¡¥áª®­¥ç­ë© ª à¤¨­ « ¨ äã­ªâ®à F ã¤®¢-
«¥â¢®àï¥â á¢®©áâ¢ã ¯«®â­®áâ¨ ¯à®®¡à §  â®çª¨ �  à . �®£¤ , ¥á«¨
äã­ªâ®à-¯à®áâà ­áâ¢® F (X) ï¢«ï¥âáï ­¥¯à¥àë¢­ë¬ ®¡à §®¬ ®¡®¡éñ­-
­®£® ª®¬¯ ªâ  �ã£ã­¤¦¨ ¯® ¬®¤ã«î τ , â® w(X) 6 τ+.
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ON A CONCEPTUAL CATEGORY OF ATTITUDE
ON AN EXAMPLE OF ATTITUDE TOWARDS

MATHEMATICAL PROBLEMS
�Zeromska Anna

e-mail: annaz@ap.krakow.pl
The present paper contains the description of a study concerning students'

attitudes towards mathematical problems. This study was intended as an at-
tempt to adapt the term attitude, which is used in psychology, to the situation
of describing phenomena lying within the interest of didactics of mathematics.
For this reason, the following issues are presented in the paper: the discussion
of the denotative content of the term in psychological and didactical literature
concluded with the elaboration of a speci�c understanding of the range and
meaning of the term attitude; the description of the research (its objective,
methods and instruments) and a detailed presentation of its certain results
worded in the language developed for the purpose of the present paper, the
language of description of the denotative category of student's attitude towards
mathematical problems (in the context of its two components: behavioural-
cognitive and emotional-motivational). The results of the study encompass
certain elements of didactical diagnosing process concerning the commonness
of certain types of students' behaviour. Additionally, they may play a role of
a factor shaping further research activities.
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The computer resolution of a problem of four colours has entailed discussion
of a question on possibility of such proof and what is a mathematical proof.
Traditionally it is considered the proof can be only deductive, founded on rules
of a logic conclusion and some aprioristic propositions (axioms). This ýclassi-
calþ view on mathematics has been caused by a worship for the Greek science
in Renaissance. However practicing mathematicians (and almost all mathe-
maticians XVI-XVIII of centuries solved practical applied problems) used both
the approached and numerical methods in the resolution of applied problems.
Nevertheless mathematical teaching has been focused on Greek (axiomatic and
deductive) model of science.

The mathematical proof in this model of a science should be sequence of
deductive reasonings, however in practice since XVIIth century many math-
ematical proofs represent sequence of transformations of formulas by certain
rules, the deductive proof was replaced by the algorithmic ones. Development
of the mathematical notation including creation of convenient symbolics for
integral and di�erential calculus promoted development of such methods of the
proof.

However in XIXth century there is a considerable quantity of mathematici-
ans-ýtheoristsþ never solving of applied mathematical problems | they were
basically teachers of mathematics and the professor of universities. They aspire
to lead all mathematics to a monotonous kind of an axiomatic deductive science
where the numerical or constructive resolution of a problem is not ýtheoreticalþ,
and it is only an illustration of the high theory.

In XIXth century many mathematicians-theorists promoted the statement
in the mathematics bases only axiomatic and deductive constructions, it has
led to revision of bases of a science, and in the beginning of XXth century
ordering of bases of axiomatic and deductive mathematics was basically �n-
ished. In the middle of XXth century in many countries school mathematical
programs are reconsidered towards increase of a logic component, absolutely
exact account of the basic concepts of mathematics from the point of view of
the ýpureþ mathematics. Besides, the matter of mathematical disciplines has
been essentially increased. It has led to sharp falling of level of mathematical
literacy of schoolboys and graduates of high schools.

However since second half of XXth century because of development of com-
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puters numerical mathematical methods receive a new impulse to development.
And recently the development of methods of the machine resolution of problems
more intensively than the developments of methods of ýclassicalþ mathematics.

Mathematics and mathematical education worry now crisis: on the one
hand, the practical part of mathematics is founded on ýnot theoreticalþ algo-
rithmic and numerical methods of the resolution of problems, and on the other
hand, the ýlogicþ approach to teaching of mathematics does not give good
results. In these conditions mathematicians-professionals and mathematicians-
teachers are obliged to reconsider the relation to theoretical bases of the math-
ematical science and its teaching.

The mathematics in teaching of school and high technical school should be
guided �rst of all by the resolution of problems, and high arithmetic and alge-
braic literacy of pupils should make a basis of such training. The mathematics
is a science of the quantities and to occupy with mathematics, it is necessary to
be able to count. Besides, ability to transform algebraic expressions prepares
the pupil for the algorithmic resolution of the majority of problems meeting in
practice (by means of computers and manually).

Thus it is impossible to exclude from mathematics its important part |
proofs and logic reasonings. But proofs at school and a technical college should
be simpli�ed towards presentation or their replacement with simple transforma-
tions of formulas. In full the axiomatic and deductive approach to construction
of mathematical theories should remain at specialized schools and on physical
and mathematical departments of high schools. Mathematicians-theorists are
an exclusive product of an education system.
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����������������� ������� � ����������
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�á« ­®¢ �.�., �¨­çãª®¢ �.�.
�®áª®¢áª¨© ¯¥¤ £®£¨ç¥áª¨© £®áã¤ àáâ¢¥­­ë© ã­¨¢¥àá¨â¥â

e-mail: r aslanov@list.ru, avsinchukov@inbox.ru

�à®¢®¤¨¬ë¥ á¥£®¤­ï à¥ä®à¬ë á¨áâ¥¬ë ¢ëáè¥£® ®¡à §®¢ ­¨ï ¨­¨æ¨-
¨àãîâ ¯®ï¢«¥­¨¥ ­®¢ëå æ¥«¥© ¢ëáè¥£® ¯¥¤ £®£¨ç¥áª®£® ®¡à §®¢ ­¨ï, § -
ª«îç îé¨åáï ¢ ¤®áâ¨¦¥­¨¨ â ª®£® ª ç¥áâ¢  ¯®¤£®â®¢ª¨ áâã¤¥­â  | ¡ã-
¤ãé¥£® ãç¨â¥«ï, ¯à¨ ª®â®à®¬ ãà®¢¥­ì ¥£® ¯à®ä¥áá¨®­ «ì­®© ª®¬¯¥â¥­â-
­®áâ¨ ¤ ¢ « ¡ë ¥¬ã ¢®§¬®¦­®áâì à¥è¥­¨ï ¯à®ä¥áá¨®­ «ì­ëå ¯à®¡«¥¬ ¨
§ ¤ ç, ¢®§­¨ª îé¨å ¢ à¥ «ì­ëå á¨âã æ¨ïå ¯à®ä¥áá¨®­ «ì­®© ¯¥¤ £®£¨ç¥á-
ª®© ¤¥ïâ¥«ì­®áâ¨. � á¢ï§¨ á íâ¨¬ ¯®ï¢«ï¥âáï ¯à®¡«¥¬  ¯®¨áª  ¯¥¤ £®£¨-
ç¥áª¨å ¨­­®¢ æ¨©, ®¡¥á¯¥ç¨¢ îé¨å ¯à®æ¥áá ª ç¥áâ¢¥­­®© ¯à®ä¥áá¨®­ «ì-
­®© ¯®¤£®â®¢ª¨ ¡ã¤ãé¨å ãç¨â¥«¥©. �¥ «¨§ æ¨ï ¨¤¥© ª®¬¯¥â¥­â­®áâ­®£®
¯®¤å®¤  ¢ ¯à®æ¥áá¥ ¯à®ä¥áá¨®­ «ì­®© ¯®¤£®â®¢ª¨ ¡ã¤ãé¨å ãç¨â¥«¥© ¨­-
ä®à¬ â¨ª¨ ¨ ¬ â¥¬ â¨ª¨ | ®¤¨­ ¨§ ¯¥àá¯¥ªâ¨¢­ëå ¢ à¨ ­â®¢ à¥è¥­¨ï
íâ®© ¯à®¡«¥¬ë.
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�®¯à®á ¬ ¢­¥¤à¥­¨ï ¨ ¯à ªâ¨ç¥áª®© à¥ «¨§ æ¨¨ ª®¬¯¥â¥­â­®áâ­®£®
¯®¤å®¤  ¢ ®â¥ç¥áâ¢¥­­®© ¢ëáè¥© èª®«ë ¯®á¢ïé¥­ë ¨áá«¥¤®¢ ­¨ï �¨¬-
­¥© �.�., �« áâ¥­¨­  �.�., �ãâ®àáª®£® �.�., � ¤à¨ª®¢  �.�. ¨ ¬­®£¨å
¤àã£¨å. �áâ ¢«ïï §  à ¬ª ¬¨ ­ áâ®ïé¥© § ¬¥âª¨ â¥®à¥â¨ç¥áª®© á®áâ ¢-
«ïîé¥© ª®¬¯¥â¥­â­®áâ­®£® ¯®¤å®¤  (íâ®¬ã ¢®¯à®áã ¯®á¢ïé¥­  à ¡®â   ¢-
â®à®¢ [1]) à áá¬®âà¨¬ ¢®¯à®áë ¯à ªâ¨ç¥áª®© ¥£® à¥ «¨§ æ¨¨.

�¤­¨¬ ¨§ ®á­®¢­ëå ¯à ªâ¨ç¥áª¨å  á¯¥ªâ®¢ à¥ «¨§ æ¨¨ ¨¤¥© ª®¬¯¥â¥­â-
­®áâ­®£® ¯®¤å®¤  ¯à¨ ¯®¤£®â®¢ª¥ á¯¥æ¨ «¨áâ  ï¢«ï¥âáï íªá¯¥àâ¨§  ¤¥©áâ-
¢ãîé¥£® ¬¥â®¤¨ç¥áª®£® ®¡¥á¯¥ç¥­¨ï á ¯®§¨æ¨© ®âà ¦¥­¨ï ¢ ­¥¬ âà¥¡®¢ -
­¨© ª ãà®¢­î ¯à®ä¥áá¨®­ «ì­®© ª®¬¯¥â¥­â­®áâ¨ ¡ã¤ãé¥£® ¢ë¯ãáª­¨ª  ¨
¬¨­¨¬ã¬ã á®¤¥à¦ ­¨ï, § «®¦¥­­ëå ¢ ��� ���, ¢ë¤¥«¥­¨ï ª®¬¯¥â¥­æ¨©,
­¥®¡å®¤¨¬ëå ¤«ï ¨ ä®à¬¨àã¥¬ëå ¢ ¯à®æ¥áá¥ ¨§ãç¥­¨ï ª®­ªà¥â­ëå ¤¨á-
æ¨¯«¨­.

�¢â®à ¬¨ à §à ¡®â ­® ¬¥â®¤¨ç¥áª®¥ ®¡¥á¯¥ç¥­¨¥ ªãàá  ý�à ¢­¥­¨ï ¬ -
â¥¬ â¨ç¥áª®© ä¨§¨ª¨þ ¤«ï áâã¤¥­â®¢ á¯¥æ¨ «ì­®áâ¨ 050202.65 | ¨­ä®à-
¬ â¨ª  á ¤®¯®«­¨â¥«ì­®© á¯¥æ¨ «ì­®áâìî ¬ â¥¬ â¨ª   ¤¥ª¢ â­®¥ ¯¥à¥ç¨á-
«¥­­ë¬ âà¥¡®¢ ­¨ï¬.
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1. �®­ïâ¨¥ ¬®¤¥«¨.
�­®£¨¥ ­ ãª¨ (ä¨§¨ª , å¨¬¨ï, ¬ â¥¬ â¨ª , «®£¨ª ,  áâà®­®¬¨ï, ¬¥-

å ­¨ª  ¨ ¤àã£¨¥) ¤ ¢­® ã¦¥ ¯®«ì§ãîâáï à §«¨ç­ë¬¨ ¢¨¤ ¬¨ ¬®¤¥«¥©.
�àã£¨¥ ­ ãª¨ (¯á¨å®«®£¨ï, ¯¥¤ £®£¨ª , ¬¥¤¨æ¨­ , ¡¨®«®£¨ï, á®æ¨®«®£¨ï
¨ ¤àã£¨¥) å®âï ï¢«ïîâáï áâ®«ì ¦¥ ¨«¨ ¯®çâ¨ áâ®«ì ¦¥ ¤à¥¢­¨¬¨ ­ ãª ¬¨,
­ ç «¨ ¯®«ì§®¢ âìáï ¬®¤¥«ï¬¨ áà ¢­¨â¥«ì­® ­¥¤ ¢­®. �®¢á¥¬ ¬®«®¤ë¥
­ ãª¨ (ª¨¡¥à­¥â¨ª , ¡¨®­¨ª , ª®á¬¨ç¥áª ï ¬¥¤¨æ¨­ , ¬ â¥¬ â¨ç¥áª ï â¥-
®à¨ï ¬®¤¥«¨à®¢ ­¨ï ¨ ¤àã£¨¥) ¯à¨¬¥­ïîâ ¬¥â®¤ ¬®¤¥«¨à®¢ ­¨ï á á ¬®£®
­ ç «  á¢®¥£® áãé¥áâ¢®¢ ­¨ï. �®«¥¥ â®£®, ¬¥â®¤ ¬®¤¥«¨à®¢ ­¨ï «¥¦¨â ¢
®á­®¢¥ â ª¨å ­ ãª, ª ª ª¨¡¥à­¥â¨ª  ¨ ¡¨®­¨ª : ¡¥§ ¨á¯®«ì§®¢ ­¨ï ®¯à¥¤¥-
«¥­­ëå ¢¨¤®¢ ¬®¤¥«¥© íâ¨ ­ ãª¨ ¢®®¡é¥ ­¥ ¬®£«¨ ¡ë ¢®§­¨ª­ãâì. �¥â®¤ë
¬®¤¥«¨à®¢ ­¨ï ¨ ¢¨¤ë ¬®¤¥«¥©, ¨á¯®«ì§ã¥¬ë¥ ¢ à §«¨ç­ëå ­ ãª å ¨ ¢
à §«¨ç­ë¥ ¯¥à¨®¤ë ¨å à §¢¨â¨ï, ¬­®£®®¡à §­ë.

�®¤¥«ìî ­ §ë¢ ¥âáï ­¥ª¨© ®¡ê¥ªâ-§ ¬¥­¨â¥«ì, ª®â®àë© ¯à¨ ®¯à¥¤¥-
«¥­­ëå ãá«®¢¨ïå á¬®¦¥â § ¬¥­¨âì á®¡®© ®¡ê¥ªâ | ®à¨£¨­ «, ¢®á¯à®¨§¢®¤ï
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¨­â¥à¥áãîé¨¥ ­ á á¢®©áâ¢  ¨ å à ªâ¥à¨áâ¨ª¨ ®à¨£¨­ « , ¯à¨ç¥¬ ¨¬¥¥â
áãé¥áâ¢¥­­ë¥ ¯à¥¨¬ãé¥áâ¢ , ã¤®¡áâ¢  (­ £«ï¤­®áâì, ®¡®§à¨¬®áâì, ¤®áâã¯-
­®áâì ¨á¯ëâ ­¨©, «¥£ª®áâì ®¯¥à¨à®¢ ­¨ï á ­¨¬ ¨ â.¤.). �­ ç¥ £®¢®àï, ¬®-
¤¥«ì | íâ® ­¥ª®â®à®¥ ã¯à®é¥­­®¥ ¯®¤®¡¨¥ à¥ «ì­®£® ®¡ê¥ªâ .

�¯¨à ïáì ­  ¯®­ïâ¨¥ ¬®¤¥«¨, ¬®¦­® áâ®«ì ¦¥ ªà âª® ®¯à¥¤¥«¨âì ¨
¯®­ïâ¨¥ ¬®¤¥«¨à®¢ ­¨ï: ¬®¤¥«¨à®¢ ­¨¥¬ ­ §ë¢ ¥âáï ¯®áâà®¥­¨¥ (¨«¨ ¢ë-
¡®à) ¨ ¨§ãç¥­¨¥ ¬®¤¥«¥© á æ¥«ìî ¯®«ãç¥­¨ï ­®¢ëå §­ ­¨© ®¡ ®¡ê¥ªâ å.

�®«ìè¨­áâ¢® §­ ­¨©, ª®â®àë¥ ãç¥­¨ª¨ ¯®«ãç îâ ­  ãà®ª å, ­®áïâ å -
à ªâ¥à ¨­ä®à¬ æ¨®­­ëå ¬®¤¥«¥©. �à âª® ®áâ ­®¢¨¬áï ­  ­¨å.

2. �­ä®à¬ æ¨®­­ë¥ ¬®¤¥«¨.
�­ä®à¬ æ¨®­­ ï ¬®¤¥«ì | íâ® ¨­ä®à¬ æ¨ï ®¡ ®¡ê¥ªâ¥, ¯à®æ¥áá¥, ï¢-

«¥­¨¨. �®«ìè¨­áâ¢® §­ ­¨©, ª®â®àë¥ ãç¥­¨ª¨ ¯®«ãç îâ ­  ãà®ª å, ­®áïâ
å à ªâ¥à ¨­ä®à¬ æ¨®­­ëå ¬®¤¥«¥©. �  ä¨§¨ª¥ ã§­ îâ ãç¥­¨ª¨ ® �®-
à®¢áª®© ¬®¤¥«¨  â®¬ , ­¥ ¨¬¥ï ¢®§¬®¦­®áâ¨ à §£«ï¤¥âì à¥ «ì­ë©  â®¬;
®¯¨á ­¨¥ á®«­¥ç­®© á¨áâ¥¬ë, ¬®«¥ªã«ïà­ë¥ áâàãªâãàë ¢¥é¥áâ¢ , áå¥¬ 
ªà®¢¥­®á­®© á¨áâ¥¬ë ¨ ¬­®£®¥ ¤àã£®¥ ­®áïâ å à ªâ¥à ¨­ä®à¬ æ¨®­­ëå
¬®¤¥«¥©. � è¨ §­ ­¨ï ® à¥ «ì­®¬ ¬¨à¥ | íâ® ¬­®¦¥áâ¢® ¨­ä®à¬ æ¨®­-
­ëå ¬®¤¥«¥©. �­ä®à¬ æ¨®­­®¥ ¬®¤¥«¨à®¢ ­¨¥ | ®¤­® ¨§ ã§«®¢ëå ¯®­ï-
â¨© ¢ ¨­ä®à¬ â¨ª¥. � ¨­ä®à¬ â¨ª¥ ¨­ä®à¬ æ¨®­­®© ¬®¤¥«ìî ­ §ë¢ ¥âáï
­ ¡®à ¢¥«¨ç¨­, á®¤¥à¦ é¨å ¢áî ­¥®¡å®¤¨¬ãî ¨­ä®à¬ æ¨î ®¡ ¨áá«¥¤ã-
¥¬ëå ®¡ê¥ªâ å ¨ ¯à®æ¥áá å [�ãè­¥à¥­ª®, �¯¨ªâ¥â®¢. �­ä®à¬ æ¨®­­ë¥
¬®¤¥«¨, 10 ª« áá. �. �à®ä , 1995.]. �­ä®à¬ æ¨®­­ ï ¬®¤¥«ì á®¤¥à¦¨â
­¥ ¢áî ¨­ä®à¬ æ¨î ® ¬®¤¥«¨àã¥¬ëå ï¢«¥­¨ïå,   â®«ìª® âã ¥ñ ç áâì, ª®-
â®à ï ­ã¦­  ¤«ï à áá¬ âà¨¢ ¥¬ëå § ¤ ç. �®, çâ® ­¥ ­ã¦­® ¤«ï à¥è¥­¨ï
¯®áâ ¢«¥­­ëå § ¤ ç, ¯à¨ ¬®¤¥«¨à®¢ ­¨¨ ®â¡à áë¢ ¥âáï. �á«¨ ªàã£ à¥è -
¥¬ëå § ¤ ç à áè¨àï¥âáï, â® ¯à¨å®¤¨âáï à áè¨àïâì ¨ ¬®¤¥«ì, ¢ª«îç âì ¢
­¥ñ ¡®«ìè¥ ¨­ä®à¬ æ¨¨. � ¦¥, ª®£¤  ªàã£ à¥è ¥¬ëå § ¤ ç ä¨ªá¨à®¢ ­,
¨­ä®à¬ æ¨®­­ãî ¬®¤¥«ì ¬®¦­® áâà®¨âì ¬­®£¨¬¨ à §­ë¬¨ á¯®á®¡ ¬¨.

�­ä®à¬ æ¨®­­ë¥ ¬®¤¥«¨ ¨¬¥îâ àï¤ ¯à¥¨¬ãé¥áâ¢ ¯¥à¥¤ ¬®¤¥«ï¬¨ ¤àã-
£¨å ¢¨¤®¢. �­¨ ¬®£ãâ ¢®¡à âì ¢ á¥¡ï ¡®«ìè¥  á¯¥ªâ®¢ ¬®¤¥«¨àã¥¬®© à¥-
 «ì­®áâ¨, ®¡¥á¯¥ç¨¢ îâ ¡®«ìèãî £¨¡ª®áâì ¯à¨ ¯à®¢¥¤¥­¨¨ íªá¯¥à¨¬¥­-
â®¢. �à¨ ¨­ä®à¬ æ¨®­­®¬ ¬®¤¥«¨à®¢ ­¨¨ ¬®¦­® § ¬¥¤«ïâì ¨«¨ ãáª®àïâì
å®¤ ¢à¥¬¥­¨, á¦¨¬ âì ¨«¨ à áè¨àïâì ¯à®áâà ­áâ¢®, ¢ë¯®«­ïâì ¤¥©áâ¢¨ï,
®¯ á­ë¥, ¤®à®£®áâ®ïé¨¥ ¨«¨ ¯à®áâ® ­¥¢®§¬®¦­ë¥ ¢ à¥ «ì­®¬ ¬¨à¥. �­-
ä®à¬ æ¨®­­ë¥ ¬®¤¥«¨ ï¢«ïîâáï ¬®é­ë¬ áà¥¤áâ¢®¬, ª®â®à®¥ à áè¨àï¥â
¢®§¬®¦­®áâì  ªâ¨¢­®£® ®¡ãç¥­¨ï.

3. �á¯®«ì§®¢ ­¨¥ ¬®¤¥«¥© ¨ ¬®¤¥«¨à®¢ ­¨ï ¢ ®¡ãç¥­¨¨
�á¯®«ì§®¢ ­¨¥ ¬®¤¥«¥© ¢ ®¡ãç¥­¨¨ ¢®§¬®¦­® ¢ ­¥áª®«ìª¨å ­ ¯à ¢«¥-

­¨ïå. � áá¬®âà¨¬ ª ¦¤®¥ ¨§ ­¨å.
1) �¥â®¤ ¬®¤¥«¨à®¢ ­¨ï ª ª í«¥¬¥­â á®¤¥à¦ ­¨ï ®¡ãç¥­¨ï.
� á®¤¥à¦ ­¨¥ ¯®çâ¨ ¢á¥å ãç¥¡­ëå ¯à¥¤¬¥â®¢, ®á®¡¥­­® ¥áâ¥áâ¢¥­­®-

­ ãç­®£® æ¨ª«  ¨ ¬ â¥¬ â¨ª¨, ¬®¤¥«¨ ¨ ¬®¤¥«¨à®¢ ­¨¥ ¢ª«îç¥­ë ®ç¥­ì
è¨à®ª®, ­® ¢ ­¥ï¢­®¬ ¢¨¤¥. �§ãç ï ¯®­ïâ¨ï ä¨§¨ª¨, ¬ â¥¬ â¨ª¨ ¨ ¤àã£¨å
¯à¥¤¬¥â®¢, ãç é¨¥áï ¯® áãâ¨ ¤¥«  ¢á¥ ¢à¥¬ï ¨¬¥îâ ¤¥«® á ®¯à¥¤¥«¥­­ë¬¨
¬®¤¥«ï¬¨, ­® â®, çâ® ®­¨ ¨§ãç îâ ¬®¤¥«¨, çâ® ®­¨ § ­¨¬ îâáï ¬®¤¥«¨à®-
¢ ­¨¥¬, ãç é¨¥áï ­¥ §­ îâ.

�®¤¥à¦ ­¨¥ ãç¥¡­®£® ¯à¥¤¬¥â  ¯à¥¤áâ ¢«ï¥â á®¡®© á¢®¥®¡à §­ãî (¯¥-
¤ £®£¨ç¥áªãî) ¯à®¥ªæ¨î á®®â¢¥âáâ¢ãîé¨å ­ ãª. � ãª¨ ¯à¥¤áâ ¢«ïîâ á®-
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¡®© ¯à®æ¥áá à §à ¡®âª¨ ¨¤¥© ¨ â¥®à¨© á ¯®¬®éìî ®¯à¥¤¥«¥­­ëå ¬¥â®¤®¢.
�§ãç¨âì ®á­®¢ë ª ª®©-«¨¡® ­ ãª¨ | íâ® ­¥ â®«ìª® ãá¢®¨âì §­ ­¨ï íâ®©
­ ãª¨, ­® ¨ ®¢« ¤¥âì ¥ñ ¨¤¥ï¬¨ ¨ ¬¥â®¤ ¬¨. �à¨ íâ®¬ ®¢« ¤¥­¨¥ ¨¤¥ï¬¨
¨ ¬¥â®¤ ¬¨ ­ ãª¨ á â®çª¨ §à¥­¨ï á®¢à¥¬¥­­ëå æ¥«¥© ®¡ãç¥­¨ï ­¥ ¬¥­¥¥
¢ ¦­®, ç¥¬ ®¢« ¤¥­¨¥ ä ªâ ¬¨ ¨ § ª®­®¬¥à­®áâï¬¨, ­®, ¯®¦ «ã©, ¥é¥ ¡®-
«¥¥ ¢ ¦­®.

� ­ áâ®ïé¥¥ ¢à¥¬ï ¢ ­ ãª¥ è¨à®ª® ¨á¯®«ì§ãîâáï à §«¨ç­ë¥ ¬®¤¥«¨.
�¥â®¤ ¬®¤¥«¨à®¢ ­¨ï áâ « ®¤­¨¬ ¨§ ®á­®¢­ëå ¬¥â®¤®¢ ­ ãç­®£® ¨áá«¥¤®-
¢ ­¨ï. �â®â ¬¥â®¤ ¢ ®â«¨ç¨¥ ®â ¤àã£¨å ï¢«ï¥âáï ¢á¥®¡é¨¬, ¨á¯®«ì§ã¥¬ë¬
¢® ¢á¥å ­ ãª å, ­  ¢á¥å íâ ¯ å ­ ãç­®£® ¨áá«¥¤®¢ ­¨ï. �­ ®¡« ¤ ¥â ®£-
à®¬­®© í¢à¨áâ¨ç¥áª®© á¨«®©, ¯®§¢®«ï¥â á¢¥áâ¨ ¨§ãç¥­¨¥ ®â á«®¦­®£® ª
¯à®áâ®¬ã, ­¥¢¨¤¨¬®£® ¨ ­¥®éãâ¨¬®£® ª ¢¨¤¨¬®¬ã ¨ ®éãâ¨¬®¬ã, ®â ­¥§­ -
ª®¬®£® ª §­ ª®¬®¬ã, â.¥. á¤¥« âì ª ª®¥ ã£®¤­® á«®¦­®¥ ï¢«¥­¨¥ à¥ «ì­®©
¤¥©áâ¢¨â¥«ì­®áâ¨ ¤®áâã¯­ë¬ ¤«ï âé â¥«ì­®£® ¨ ¢á¥áâ®à®­­¥£® ¨§ãç¥­¨ï.

� ¦¤ ï ­ ãª  à¥è ¥â âà¨ ®á­®¢­ë¥ § ¤ ç¨:
�  ®á­®¢¥ ­¥¯®áà¥¤áâ¢¥­­®£® ¨§ãç¥­¨ï ®¡ê¥ªâ®¢ á®®â¢¥âáâ¢ãîé¨å ®¡-

« áâ¥© ¤¥©áâ¢¨â¥«ì­®áâ¨ ®­  áâà®¨â (ª®­áâàã¨àã¥â) à §­ë¥ ¬®¤¥«¨ íâ¨å
®¡ê¥ªâ®¢.

� §à ¡ âë¢ ¥â á¯¥æ¨ «ì­ë¥ ¬¥â®¤ë ¨§ãç¥­¨ï ¯®áâà®¥­­ëå ¬®¤¥«¥©,
¤«ï ç¥£® á®§¤ ¥â ®á®¡ë© ­ ãç­ë©  ¯¯ à â.

� §à ¡ âë¢ ¥â ¬¥â®¤ë ¯à¨¬¥­¥­¨ï à¥§ã«ìâ â®¢ ¨§ãç¥­¨ï ¯®áâà®¥­­ëå
¬®¤¥«¥© ­  ¯à ªâ¨ª¥.

�®®â¢¥âáâ¢¥­­® á íâ¨¬ ®á­®¢  ­ ãª¨, á®áâ ¢«ïîé ï á®¤¥à¦ ­¨¥ ãç¥¡-
­®£® ¯à¥¤¬¥â , á®¤¥à¦¨â ¨ á¨áâ¥¬ã ­ ãç­ëå ¬®¤¥«¥©, ¨  ¯¯ à â ¤«ï ¨å
¨áá«¥¤®¢ ­¨ï, ¨ ¬¥â®¤ë ¨á¯®«ì§®¢ ­¨ï à¥§ã«ìâ â®¢ ¨§ãç¥­¨ï ¬®¤¥«¥© ¤«ï
à¥è¥­¨ï ¯à ªâ¨ç¥áª¨å § ¤ ç. � ¯à®£à ¬¬ å, ãç¥¡­¨ª å ¯®­ïâ¨ï ¬®¤¥«¨
¨ ¬®¤¥«¨à®¢ ­¨ï ¯®çâ¨ ­¥ ã¯®¬¨­ îâáï, ­  ¨§ãç¥­¨¥ íâ®© áâ®à®­ë ­ ãª¨
¢­¨¬ ­¨¥ ãç é¨åáï ¯®çâ¨ ­¥ ®¡à é ¥âáï.

�®¦¥â ¡ëâì ¨ ­¥ ­ã¦­® ãç é¨¬áï §­ âì ¬®¤¥«ì­ë© å à ªâ¥à ¨§ãç -
¥¬ëå ¯®­ïâ¨©? �®¦¥â ¡ëâì, ¤®áâ â®ç­® â®£®, çâ® ®­¨ ¨§ãç îâ á ¬¨ íâ¨
¯®­ïâ¨ï, ¨§ãç îâ ­ ãç­ë¥ ¬®¤¥«¨, ãá¢ ¨¢ îâ ¨å áãé­®áâì, ãç âáï ¨å ¯à¨-
¬¥­ïâì,   â®, çâ® íâ® ¬®¤¥«¨ ª ª¨å-â® à¥ «ì­ëå ï¢«¥­¨© ¨«¨ áâ®à®­ ¤¥©áâ-
¢¨â¥«ì­®áâ¨ ¨¬ ­¥ ®¡ï§ â¥«ì­® §­ âì?

� ª®¥ ¬­¥­¨¥ (¢ ï¢­®¬ ¨«¨ ­¥ï¢­®¬ ¢¨¤¥) ¤®¢®«ì­® è¨à®ª® à á¯à®áâ-
à ­¥­® ¢ ¯¥¤ £®£¨ç¥áª®© áà¥¤¥. �¥¦¤ã â¥¬ á ­¨¬ ­¥«ì§ï á®£« á¨âìáï.

�®-¯¥à¢ëå, ¢ ¦­¥©è¥© § ¤ ç¥© ®¡é¥£® ®¡à §®¢ ­¨ï ï¢«ï¥âáï ä®à¬¨à®-
¢ ­¨¥ ã ãç é¨åáï ­ ãç­®£® ¬¨à®¢®§§à¥­¨ï. � ãç­®¥ ¬¨à®¢®§§à¥­¨¥ ¯à¥¤-
¯®« £ ¥â, çâ® ã ãç é¨åáï áä®à¬¨à®¢ ­® ïá­®¥ ¯®­¨¬ ­¨¥ á®®â­®è¥­¨ï
®¡ê¥ªâ¨¢­®£® ¬¨à  ¨ ­ ãç­ëå §­ ­¨© ® ­¥¬, ç¥âª®¥ ®á¬ëá«¥­¨¥ ¨ ®æ¥­ª 
ï¢«¥­¨© íâ®£® ¬¨à  ¢ á¢¥â¥ ­ ãç­ëå â¥®à¨©. � ãç é¨åáï ¤®«¦­® ¡ëâì
ïá­®¥ ¯®­¨¬ ­¨¥ §­ ç¨¬®áâ¨ ­ ãç­ëå  ¡áâà ªâ­ëå ¯®­ïâ¨© ¢ ¯®§­ ­¨¨
¤¥©áâ¢¨â¥«ì­®áâ¨. �¤­® ¤¥«®, ª®£¤  ®­¨ ïá­® ¨ ®âç¥â«¨¢® ¯®­¨¬ îâ, çâ®
¢á¥ ­ ãç­ë¥ ¯®­ïâ¨ï ®âà ¦ îâ ®¯à¥¤¥«¥­­ë¥ ï¢«¥­¨ï, ¯à®æ¥ááë ¨ ®â­®è¥-
­¨ï ®¡ê¥ªâ¨¢­®© ¤¥©áâ¢¨â¥«ì­®áâ¨, ï¢«ïîâáï ¨å ¬®¤¥«ï¬¨. � íâ®¬ á«ãç ¥
ã ãç é¨åáï ä®à¬¨àã¥âáï ¬­®£®áâ®à®­­¨© ¢§£«ï¤ ­  ¨§ãç ¥¬ë¥ ¯®­ïâ¨ï,
ã ­¨å ¢®á¯¨âë¢ ¥âáï ­ ãç­®¥ ¯à¥¤áâ ¢«¥­¨¥ ® ¯à®æ¥áá¥ ¯®§­ ­¨ï. � á®-
¢á¥¬ ¤àã£®¥ ¤¥«®, ª®£¤  ®­¨ íâ®£® ­¥ §­ îâ, ­¥ ¯®­¨¬ îâ, ª®£¤  ¨§ãç ¥¬ë¥
¯®­ïâ¨ï ¢®á¯à¨­¨¬ îâáï ª ª ­¥çâ® â ª®¥, çâ® ­ ¤® «¨èì ¢ëãç¨âì ¨ § -
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¯®¬­¨âì. �âáî¤  ­¥¤ «¥ª ¨ ¢ë¢®¤ ® â®¬, çâ® íâ¨ ¯®­ïâ¨ï «¨èì ª ª¨¥-â®
¢ë¤ã¬ª¨ ¤®áã¦¨å ã¬®¢ ãç¥­ëå, çâ® §  íâ¨¬¨ ¯®­ïâ¨ï¬¨ ­¥ áâ®¨â à¥ «ì­®©
¤¥©áâ¢¨â¥«ì­®áâ¨. � ª®© ®âàë¢ § ãç¥­­ëå §­ ­¨© ®â ¨å ¯®¤«¨­­®£® á®¤¥à-
¦ ­¨ï, ª ª ¨§¢¥áâ­®, ­ §ë¢ ¥âáï ä®à¬ «¨§¬®¬ §­ ­¨©. �§¢¥áâ­ë© ¬ â¥-
¬ â¨ª ¨ ¬¥â®¤¨áâ �.�. �¨­ç¨­, ®¡áã¦¤ ï íâã ¯à®¡«¥¬ã, ¯¨á «: ý�¥ ¬¥-
­¥¥ âï¦ª¨¬ á«¥¤áâ¢¨¥¬ ä®à¬ «¨§¬  ¬ â¥¬ â¨ç¥áª¨å §­ ­¨© ¬ë ¤®«¦­ë,
­ ª®­¥æ, ¯à¨§­ âì ¨å ¯®çâ¨ ¯®«­ãî ¬¥àâ¢¥­­®áâì, ¡¥á¯®«¥§­®áâì â ª®£®
à®¤  §­ ­¨© ¢ ä®à¬¨à®¢ ­¨¨ ­ ãç­®£® ¬¨à®¢®§§à¥­¨ï ãç é¨åáï, ª®â®àë¥
¤®«¦­ë ï¢«ïâìáï ®¤­®© ¨§ ¢ ¦­¥©è¨å § ¤ ç ­ è¥© ®¡é¥®¡à §®¢ â¥«ì­®©
èª®«ë. �àï¤ «¨ ­ ¤® ¤®ª §ë¢ âì, çâ® §­ ­¨ï ¨ ­ ¢ëª¨, á¢ï§ ­­ë¥ «¨èì
á ¢­¥è­¥© ä®à¬®© ¨§ãç ¥¬®£® ¯à¥¤¬¥â  ¨ ®â®à¢ ­­ë¥ ®â ¥£® á®¤¥à¦ ­¨ï,
­¨ ¢ ª ª®© ¬¥à¥ ­¥ ¬®£ãâ ¢«¨ïâì ­  ¨¤¥©­®¥ ¢®á¯¨â ­¨¥ ãç¥­¨ª , ­  ä®à-
¬¨à®¢ ­¨¥ ¥£® ¬¨à®¢®§§à¥­¨ïþ (�¨­ç¨­ �.�. �¥¤ £®£¨ç¥áª¨¥ áâ âì¨. �.,
1979). �­ ç¨â, ï¢­®¥ §­ ª®¬áâ¢® ãç é¨åáï á ¬®¤¥«ì­ë¬ å à ªâ¥à®¬ ­ ãª¨,
á ¯®­ïâ¨ï¬¨ ¬®¤¥«¨à®¢ ­¨ï ¨ ¬®¤¥«¨ ­¥®¡å®¤¨¬® ¢ æ¥«ïå ä®à¬¨à®¢ ­¨ï
ã ­¨å ­ ãç­®£® ¬¨à®¢®§§à¥­¨ï.

�®-¢â®àëå, ª ª ¯®ª §ë¢ îâ íªá¯¥à¨¬¥­âë, ï¢­®¥ ¢¢¥¤¥­¨¥ ¢ á®¤¥à¦ -
­¨¥ ®¡ãç¥­¨ï ¯®­ïâ¨© ¬®¤¥«¨ ¨ ¬®¤¥«¨à®¢ ­¨ï, ¢ëïá­¥­¨¥ áãé­®áâ¨ ¨
à®«¨ ¬®¤¥«¨à®¢ ­¨ï ¢ ­ ãç­®¬ ¯®§­ ­¨¨ áãé¥áâ¢¥­­® ¬¥­ï¥â á ¬® ®â­®-
è¥­¨¥ ãç é¨åáï ª ãç¥¡­®¬ã ¯à¥¤¬¥âã, ª ãç¥­¨î, ¤¥« ¥â ¨å ãç¥¡­ãî ¤¥ï-
â¥«ì­®áâì ¡®«¥¥ ®á¬ëá«¥­­®© ¨ ¡®«¥¥ ¯à®¤ãªâ¨¢­®©, â.¥. ãá¨«¨¢ ¥â ¦¥« -
­¨¥ ¤¥â¥© ãç¨âìáï.

�á¥ íâ® ¯®§¢®«ï¥â ãâ¢¥à¦¤ âì, çâ® ­ §à¥«  ­¥®¡å®¤¨¬®áâì ï¢­®£® ¢ª«î-
ç¥­¨ï ¬®¤¥«¨à®¢ ­¨ï ¢ á®¤¥à¦ ­¨¥ ®¡ãç¥­¨ï, ­¥®¡å®¤¨¬®áâì ®§­ ª®¬«¥-
­¨ï ãç é¨åáï á á®¢à¥¬¥­­®© ­ ãç­®© âà ªâ®¢ª®© ¯®­ïâ¨©, ¬®¤¥«¥© ¨ ¬®-
¤¥«¨à®¢ ­¨ï, ®¢« ¤¥­¨ï ¨¬¨ ¬®¤¥«¨à®¢ ­¨¥¬ ª ª ¬¥â®¤®¬ ­ ãç­®£® ¯®-
§­ ­¨ï.

2) �®¤¥«¨à®¢ ­¨¥ ª ª ãç¥¡­®¥ ¤¥©áâ¢¨¥.
�ª«îç¨âì ¢ ï¢­®¬ ¢¨¤¥ ¬®¤¥«¨ ¨ ¬®¤¥«¨à®¢ ­¨¥ ¢ á®¤¥à¦ ­¨¥ ®¡ãç¥-

­¨ï, ¯®§­ ª®¬¨âì ãç é¨åáï á íâ¨¬¨ ¯®­ïâ¨ï¬¨ ¥é¥ ­¥¤®áâ â®ç­®. �ã¦­®,
çâ®¡ë ®­¨ ®¢« ¤¥«¨ ¬®¤¥«¨à®¢ ­¨¥¬ ª ª ¬¥â®¤®¬ ¯®§­ ­¨ï ¨ à¥è¥­¨ï § -
¤ ç. � ¤®, çâ®¡ë ®­¨ ­ ãç¨«¨áì áâà®¨âì à §«¨ç­ë¥ ¬®¤¥«¨ ¨§ãç ¥¬ëå
¯®­ïâ¨©, ­ ãç¨«¨áì ¨á¯®«ì§®¢ âì ¬®¤¥«¨à®¢ ­¨¥ ¤«ï ¨§ãç¥­¨ï íâ¨å ¯®-
­ïâ¨©. �ç¥­ì ¤¥©áâ¢¥­­ë¬ áà¥¤áâ¢®¬ ¤«ï ®¢« ¤¥­¨ï ãç é¨¬¨áï ¬¥â®¤®¬
¬®¤¥«¨à®¢ ­¨ï ï¢«ï¥âáï à¥è¥­¨¥ § ¤ ç á ¯®¬®éìî ¯®áâà®¥­¨ï æ¥¯¨ ¬®¤¥-
«¥©.

�®£¤  ãç é¨¥áï, à¥è ï ª®­ªà¥â­ãî ¬ â¥¬ â¨ç¥áªãî § ¤ çã, ¯®­¨¬ ï,
çâ® ®­  ¯à¥¤áâ ¢«ï¥â §­ ª®¢ãî ¬®¤¥«ì ­¥ª®â®à®© à¥ «ì­®© á¨âã æ¨¨, á®-
áâ ¢«ïîâ íâ¨ ¬®¤¥«¨, ­ ª®­¥æ, ¯¥à¥¢®¤ïâ ¯®«ãç¥­­®¥ à¥è¥­¨¥ ­  ï§ëª
¨áå®¤­®© § ¤ ç¨, â® â¥¬ á ¬ë¬ ãç é¨¥áï ®¢« ¤¥¢ îâ ¬¥â®¤ ¬¨ ¬®¤¥«¨à®-
¢ ­¨ï.

�®ç­® â ª ¦¥ ®­¨ ®¢« ¤¥¢ îâ ¤¥©áâ¢¨¥¬ ¬®¤¥«¨à®¢ ­¨ï, ª®£¤  ¨§ãç¥-
­¨¥ ª ª®£®-«¨¡® ®¡ê¥ªâ  ¨«¨ ï¢«¥­¨ï ¯à®¢®¤¨âáï ¯à¨ ¨å  ªâ¨¢­®¬ ãç áâ¨¨
¬¥â®¤®¬ ¬®¤¥«¨à®¢ ­¨ï: á­ ç «  à áá¬ âà¨¢ ¥âáï á ¬ íâ®â ®¡ê¥ªâ (ï¢«¥-
­¨¥, ®â­®è¥­¨¥), § â¥¬ áâà®¨âáï ¥£® ¬®¤¥«ì, ª®â®à ï ¨§ãç ¥âáï á ¯®¬®éìî
®á®¡ëå ¬¥â®¤®¢, ¯®á«¥ ç¥£® à¥§ã«ìâ âë íâ®£® ¨§ãç¥­¨ï ¯¥à¥¢®¤ïâáï ­  ï§ëª
¨áå®¤­®£® ®¡ê¥ªâ .

3) �®¤¥«¨à®¢ ­¨¥ ª ª ãç¥¡­®¥ áà¥¤áâ¢®.
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�®¤¥«¨à®¢ ­¨¥ ª ª ãç¥¡­®¥ áà¥¤áâ¢® ¬®¦¥â ¨á¯®«ì§®¢ âìáï ¢ ®¡ãç¥­¨¨
¤«ï ¬­®£¨å æ¥«¥©.

 ) �«ï ä¨ªá æ¨¨ ¨ ­ £«ï¤­®£® ¯à¥¤áâ ¢«¥­¨ï ®à¨¥­â¨à®¢ ­­®© ®á­®¢ë
¤¥©áâ¢¨ï (���). �®¤¥«ì ��� ï¢«ï¥âáï ­¥§ ¬¥­¨¬ë¬ áà¥¤áâ¢®¬ ¤«ï
¯®íâ ¯­®£® ä®à¬¨à®¢ ­¨ï ã¬áâ¢¥­­ëå ¤¥©áâ¢¨©.

¡) �«ï ä¨ªá æ¨¨ ¨ ­ £«ï¤­®£® ¯à¥¤áâ ¢«¥­¨ï ¨§ãç ¥¬ëå  ¡áâà ªâ­ëå
¯®­ïâ¨©. �á®§­ ­¨¥ ãç é¨¬¨áï áãé­®áâ¨ ¨§ãç ¥¬ëå  ¡áâà ªâ­ëå
¯®­ïâ¨© ¢¥áì¬  ®¡«¥£ç ¥âáï, ª®£¤  íâ¨ ¯®­ïâ¨ï ¯à¥¤áâ ¢«¥­ë ¢ ¢¨¤¥
£à ä¨ç¥áª¨å ¨«¨ §­ ª®¢ëå ¬®¤¥«¥©, ¢ ª®â®àëå ®âà ¦¥­ë ®á­®¢­ë¥
®á®¡¥­­®áâ¨ íâ¨å ¯®­ïâ¨©. � ª¨¥ ¬®¤¥«¨ á«ã¦ â ®ç¥­ì å®à®è¨¬
áà¥¤áâ¢®¬ ¤«ï ®à£ ­¨§ æ¨¨ ¯®§­ ¢ â¥«ì­®© ¤¥ïâ¥«ì­®áâ¨ ãç é¨åáï.

¢) �«ï ä¨ªá æ¨¨ ¨ ­ £«ï¤­®£® ¯à¥¤áâ ¢«¥­¨ï ®¡é¨å ¤¥©áâ¢¨© ¯® à¥-
è¥­¨î è¨à®ª®£® ª« áá  § ¤ ç. �ç¥­ì ¢ ¦­®, çâ®¡ë ãç é¨¥áï à §-
«¨ç «¨ à¥§ã«ìâ â à¥è¥­¨ï ª ª¨å-â® § ¤ ç ¨ â¥ ®¡é¨¥ á¯®á®¡ë, á ¯®-
¬®éìî ª®â®àëå íâ¨ á¯®á®¡ë ®áãé¥áâ¢«¥­ë. �â®¡ë â ª®¥ à §«¨ç¨¥
¯à®â¥ª «® ®á®§­ ­­®, ­¥®¡å®¤¨¬® ª ª-â® ®á®¡® ¢ë¤¥«¨âì íâ¨ ®¡é¨¥
á¯®á®¡ë à¥è¥­¨ï § ¤ ç. �­¨¢¥àá «ì­ë¬ áà¥¤áâ¢®¬ â ª®£® ¢ë¤¥«¥-
­¨ï ï¢«ï¥âáï ¯®áâà®¥­¨¥ ¬®¤¥«¥© íâ¨å ®¡é¨å á¯®á®¡®¢, ®áãé¥áâ¢«ï-
¥¬®¥ á ¬¨¬¨ ãç é¨¬¨áï ¯® á¯¥æ¨ «ì­ë¬ § ¤ ­¨ï¬ ãç¨â¥«ï.

£) �® ¢á¥å ¯¥à¥ç¨á«¥­­ëå ¢ëè¥ æ¥«ïå ¬®¤¥«¨à®¢ ­¨¥ ¨á¯®«ì§ã¥âáï
­¥ â®«ìª® ª ª áà¥¤áâ¢® ä¨ªá æ¨¨, ­® ¨ ª ª áà¥¤áâ¢® ­ £«ï¤­®áâ¨.
�¥©áâ¢¨â¥«ì­®, «î¡ ï ¬®¤¥«ì ­ £«ï¤­  ¤«ï ¥¥ á®§¤ â¥«ï ¨ ¤«ï â¥å,
ªâ® ¯®­¨¬ ¥â ¥¥, ¢¨¤¨â ¢ ­¥© ¬®¤¥«¨àã¥¬ë© ®¡ê¥ªâ.

� £«ï¤­®áâì ¬®¤¥«¨ ®¡êïá­ï¥âáï â¥¬, çâ®, ¢®-¯¥à¢ëå, ®­¨ çã¢áâ¢¥­­®
¢®á¯à¨­¨¬ ¥¬ë: ¨å ¬®¦­® ¢¨¤¥âì,   ¬­®£¨¥ ¨§ ­¨å ¬®¦­® ¨ ®áï§ âì, ­ -
¡«î¤ âì ¢ ¤¢¨¦¥­¨¨, ¨§¬¥­¥­¨¨; ¢®-¢â®àëå, áã¡ê¥ªâ, ª®­áâàã¨àãîé¨© ¬®-
¤¥«ì ­¥ª®â®à®£® ®¡ê¥ªâ  ¯à¥¤¢ à¨â¥«ì­® ã á¥¡ï á®§¤ ¥â ­ £«ï¤­ë© ®¡à §
| ¬ëá«¥­­®¥ ¯à¥¤áâ ¢«¥­¨¥ ® ¬®¤¥«¨àã¥¬®¬ ®¡ê¥ªâ¥ | ¨ íâ®â ®¡à § ®­
§ â¥¬ ¢®¯«®é ¥â ¢ ­¥ª®â®à®© ¬ â¥à¨ «ì­®© ¨«¨ ¨¤¥ «ì­®© (®¡à §­®© ¨«¨
§­ ª®¢®©) ¬®¤¥«¨. �®íâ®¬ã, ¢®á¯à¨­¨¬ ï (¨§ãç ï) íâã ¬®¤¥«ì, ®­, ¥áâ¥áâ-
¢¥­­®, ¢¨¤¨â â®â ­ £«ï¤­ë© ®¡à §, ª®â®àë© ã ­¥£® ã¦¥ ¡ë« á®§¤ ­. �¥-
«®¢¥ª, ª®â®àë© ¯®­ï«, ãá¢®¨« áãé­®áâì ¤ ­­®© ¬®¤¥«¨ áâ ­®¢¨âáï ª ª ¡ë
¥¥ á®§¤ â¥«¥¬, ¨ â¥¬ á ¬ë¬, ®­  â ª¦¥ ¯à¨®¡à¥â ¥â ¤«ï ­¥£® á¢®©áâ¢  ­ -
£«ï¤­®áâ¨.

�®¤¥«ì ¤ ¥â ¢®§¬®¦­®áâì á®§¤ âì ­¥ ¯à®áâ® ­ £«ï¤­ë© ®¡à § ª ª®£®-â®
®¡ê¥ªâ ,   ®¡à § ­ ¨¡®«¥¥ áãé¥áâ¢¥­­ëå á¢®©áâ¢ íâ®£® ®¡ê¥ªâ , ¯à¨ íâ®¬
¢á¥ ®áâ «ì­ë¥ á¢®©áâ¢ , ­¥áãé¥áâ¢¥­­ë¥ ¢ ¤ ­­®¬ á«ãç ¥, ®â¡à áë¢ îâáï
¨ ¯®íâ®¬ã ­¥ ¬¥è îâ ¢ ¢®á¯à¨ïâ¨¨ ­ã¦­ëå ¨ áãé¥áâ¢¥­­ëå á¢®©áâ¢.

�®¤¥«¨ ¯®§¢®«ïîâ á®§¤ ¢ âì ã ãç é¨åáï ­ £«ï¤­ë¥ ®¡à §ë â ª¨å ®¡ê-
¥ªâ®¢ ¨§ãç¥­¨ï, ª ª  ¡áâà ªâ­ë¥ ¯®­ïâ¨ï, ®â­®è¥­¨ï, ª®â®àë¬¨ ®¡ëç-
­ë¬¨ áà¥¤áâ¢ ¬¨ ¯à¥¤¬¥â­®© ­ £«ï¤­®áâ¨ á®§¤ âì ­¥¢®§¬®¦­®.

�¤­ ª® ­ ¤® ¨¬¥âì ¢ ¢¨¤ã, çâ® á®§¤ ­¨¥ ­ £«ï¤­ëå ®¡à §®¢ á ¯®¬®éìî
¬®¤¥«¥© âà¥¡ã¥â ®â ãç é¨åáï ®¯à¥¤¥«¥­­ëå §­ ­¨© â¥®à¥â¨ç¥áª®£® å à ª-
â¥à  ¨  ªâ¨¢­®© ¯®§­ ¢ â¥«ì­®© à ¡®âë á íâ¨¬¨ ¬®¤¥«ï¬¨. �â  à ¡®â 
¨¬¥¥â ­ ¨¡®«ìè¨© íää¥ªâ ¢ â®¬ á«ãç ¥, ª®£¤  á ¬¨ ãç é¨¥áï ¯à¨­¨¬ îâ
­¥¯®áà¥¤áâ¢¥­­®¥ ãç áâ¨¥ ¢ à §à ¡®âª¥ ¨ ¯®áâà®¥­¨¨ ¬®¤¥«¥©,   ­¥ â®«ìª®
¢ ¨§ãç¥­¨¨ ã¦¥ £®â®¢ëå ¬®¤¥«¥©.
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¤) �®¤¥«¨à®¢ ­¨¥ ¢¥áì¬  íää¥ªâ¨¢­® ¬®¦¥â ¨á¯®«ì§®¢ âìáï ¤«ï ®¡®¡-
é¥­¨ï ¨§ãç¥­­®£® ãç¥¡­®£® ¬ â¥à¨ « . �«ï íâ®£® ¢ ª®­æ¥ ¨§ãç¥­¨ï
ãç¥¡­®© â¥¬ë, à §¤¥«  ¯à®£à ¬¬ë ãç¨â¥«ì ¤ ¥â ãç é¨¬áï § ¤ ­¨¥
¯®áâà®¨âì ¬®¤¥«ì | áå¥¬ã ¨§ãç¥­­®£® ¬ â¥à¨ « , ¢ ª®â®à®© ­ ¤® ®â-
à §¨âì ¢ ­ £«ï¤­®¬ ¢¨¤¥ ¢á¥ ¨§ãç¥­­ë¥ ¯®­ïâ¨ï ¨ ®â­®è¥­¨ï ¬¥¦¤ã
­¨¬¨.

�¯¨á®ª «¨â¥à âãàë
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C ãç¥¡­¨ª ¬¨ �©«¥à  á®¯®áâ ¢«ï¥âáï I â®¬ ý�ãàá  ¬ â¥¬ â¨ª¨þ �á¨-
¯®¢áª®£® �.�.[1], ª ª «ãçè¨© (á¬. [2]) ¨§ à®áá¨©áª¨å ãç¥¡­¨ª®¢ ¯®  à¨ä-
¬¥â¨ª¥ ¨  «£¥¡à¥ ­ ç «® XIX ¢¥ª . � [1, §16], ­ ¯à¨¬¥à, ­ å®¤¨¬ ¤¢ 
á«¥¤ãîé¨å ¯à¨ñ¬  ¯à¨¢¥¤¥­¨ï ¤à®¡¥© ª ®¡é¥¬ã §­ ¬¥­ â¥«î.

ý�®«®¦¨¬, çâ® ¤®«¦­® à §¤à®¡¨âì ¢ ®¤¨­ ª®¢ë¥ ç áâ¨ ¤à®¡¨ 5
7

, 2
5

,
3
8

. �«ï á¥£® ¯®¬­®¦¨¬ ç¨á«¨â¥«ì ¨ §­ ¬¥­ â¥«ì ª ¦¤®© ¤à®¡¨ ­  ¯à®¨§-
¢¥¤¥­¨¥ ¯à®ç¨å §­ ¬¥­ â¥«¥©, â® ¥áâì ç¨á«¨â¥«ì ¨ §­ ¬¥­ â¥«ì ¯¥à¢®©
¤à®¡¨ ¯®¬­®¦¨¬ ­  ¯à®¨§¢¥¤¥­¨¥ 5 ¨ 8 ¨«¨ ­  40; ¢â®à®© ¤à®¡¨ ç¨á«¨-
â¥«ì ¨ §­ ¬¥­ â¥«ì | ­  ¯à®¨§¢¥¤¥­¨¥ 7 ¨ 8, â® ¥áâì ­  56; âà¥âì¥©
¤à®¡¨ ç¨á«¨â¥«ì ¨ §­ ¬¥­ â¥«ì | ­  ¯à®¨§¢¥¤¥­¨¥ 7 ¨ 5, â® ¥áâì ­  35;
â®£¤  ¢¬¥áâ® ¯¥à¢®© ¤à®¡¨ ¯®«ãç¨âáï 200

280
, ¢¬¥áâ® ¢â®à®© 112

280
, ¢¬¥áâ®

âà¥âì¥© 105
280

, ª®¨ ¡ã¤ãâ à ¢­ë ¯à¥¦­¨¬ ¤à®¡ï¬. �¨¥ ¨§¢¥áâ­® ¢ �à¨ä-
¬¥â¨ª¥ ¯®¤ ¨¬¥­¥¬ ¯à¨¢¥¤¥­¨ï ¤à®¡¥© ª ®¤­®¬ã §­ ¬¥­ â¥«î.

�®¦­® â ª¦¥ ¯à¨¢¥áâì à §­ë¥ ç áâ¨ ¢ ®¤¨­ ª®¢ë¥ ¬¥«ª¨¥ ¤®«¨ ¨
á«¥¤ãîé¨¬ ®¡à §®¬. �ãáâì ¡ã¤ãâ ¯à¥¤«®¦¥­ë â¥ ¦¥ á ¬ë¥ ¤à®¡¨ 5

7
,

2
5

, 3
8

. �¥à¥¬­®¦¨¬ ¢á¥ §­ ¬¥­ â¥«¨ ¬¥¦¤ã á®¡®î, ®â ç¥£® ¯®«ãç¨âáï
280. �¨¥ ç¨á«® ¯®ª §ë¢ âì ¡ã¤¥â, ¢ ª ª¨¥ ç áâ¨ ¥¤¨­¨æë ¨«¨ ¬¥àë ¢á¥
¤à®¡¨ ¯à¨¢®¤¨âì ¡ã¤¥¬, â® ¥áâì áª®«ìª® ç áâ¥© à ¢­ëå ¢ ®¤­®© ¥¤¨­¨æ¥
¯à¥¤¯®« £ âì ¡ã¤¥¬. �â ª, ­ ©¤¥¬ áª®«ìª® á¨å ç áâ¥© ¢ 5

7
, 2

5
, 3

8
ç áâïå

¥¤¨­¨æë á®¤¥à¦¨âáï. � ¦¤ ï á¥¤ì¬ ï ç áâì ¥¤¨­¨æë ¡ã¤¥â á®¤¥à¦ âì
á¨å ç áâ¥© 280

7
= 40,   ¢ ¯ïâ¨ ç áâïå â ª¨å ¡ã¤¥â 40 · 5 = 200; ¯ïâ ï
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ç áâì ¥¤¨­¨æë ¡ã¤¥â á®¤¥à¦ âì 280
5

= 56,   ¤¢¥ â ª¨å ç áâ¨ 112; 1
8

ç áâì ¥¤¨­¨æë á®¤¥à¦ âì ¡ã¤¥â 280
8

= 35,   3
8

¡ã¤¥â á®¤¥à¦ âì 105;
¯® á¥¬ã ¯®ª § ­­ë¥ ¤à®¡¨ 5

7
, 2

5
, 3

8
¯à¥¢à âïâáï ¢ ¤à®¡¨ 200

280
, 112

280
, 105

280
ª ª ¨ ¢ëè¥ ­ ©¤¥­®: ¨ ª®£¤  ¬­®£® ¤à®¡¥© ¢ ®¤¨­ ª®¢ë¥ ç áâ¨ ¯à¨¢®¤¨âì
¤®«¦­®, â® á¥© ¢â®à®© ¯à¨¥¬ ¡ë¢ ¥â £®à §¤® «¥£ç¥ ¯¥à¢®£®þ [1, §16].

�®­ïâì ¯®á«¥¤­îî äà §ã ã¤®¡­® ­  ä®­¥ á«®¦¥­¨ï ¤à®¡¥© ¢ ¯à¥¤¯®«®-
¦¥­¨¨, çâ® ®¯¥à æ¨¨ ¤¥«¥­¨ï ¨ ã¬­®¦¥­¨ï ¯à¨¬¥à­® à ¢­®á«®¦­ë. �ãáâì
âà¥¡ã¥âáï ­ ©â¨

S =
a1

b1
+

a2

b2
+ · · ·+ an

bn
,

£¤¥ ¤«ï ¯à®áâ®âë ¯®«®¦¨¬ ç¨á«  bj , j = 1, 2, . . . , n ­¥ ¨¬¥îé¨¬¨ ®¡é¨å
¤¥«¨â¥«¥©.

�ëç¨á«¥­¨¥ B =
n∏

j=1

bj , ®¡é¥¥ ¤«ï ª ¦¤®£® ¨§ ¤¢ãå ¯à¨¥¬®¢, âà¥¡ã¥â

n− 1 ã¬­®¦¥­¨©.
�¥à¢ë© ¯à¨¥¬ § ª«îç ¥âáï ¢ ä®à¬ã«¥

S =

n∑
k=1

(
ak ·

∏
j 6=k

bj

)

B

¨, ®ç¥¢¨¤­®, âà¥¡ã¥â T1(n) = (n−1)+n·(n−1)+1 = n2 ®¯¥à æ¨© ã¬­®¦¥­¨ï
¨ ¤¥«¥­¨ï.

�â®à®© ¦¥ ¯à¨¥¬ § ª«îç ¥âáï ¢ ä®à¬ã«¥

S =

n∑
k=1

akB
bk

B

¨, ®ç¥¢¨¤­®, âà¥¡ã¥â ¢á¥£® T2(n) = (n−1)+2·n+1 = 3n ®¯¥à æ¨© ã¬­®¦¥­¨ï
¨ ¤¥«¥­¨ï.

� ª¨¬ ®¡à §®¬, ¢â®à®© ¯à¨¥¬ ¨¬¥¥â ¢à¥¬¥­­ãî á«®¦­®áâì [3] ­  ¯®àï-
¤®ª ¬¥­ìè¥, ç¥¬ ¯¥à¢ë© ¯à¨ñ¬. �®â çâ® ¨¬¥« ¢ ¢¨¤ã �á¨¯®¢áª¨©! �¥«¨ª¨©
�©«¥à ¤ ¦¥ ­¥ ã¯®¬¨­ ¥â ® ¯¥à¢®¬ ¯à¨ñ¬¥, ª®â®àë©, ªáâ â¨, ­ ¨¡®«¥¥ ¯à¨-
¢ëç¥­ ¤«ï á®¢à¥¬¥­­®© áà¥¤­¥© èª®«ë. �à¥¨¬ãé¥áâ¢® T2(n) ¯¥à¥¤ T1(n)
­ ç¨­ ¥âáï ã¦¥ á n = 4.

�â®, ¢¥à®ïâ­®, ­ ¨¯à®áâ¥©è¥© ¯à¨¬¥à áà ¢­¥­¨ï ­¥âà¨¢¨ «ì­ëå  «£®-
à¨â¬®¢ à¥è¥­¨ï ®¤­®© ¨ â®© ¦¥ § ¤ ç¨ ¯® ªà¨â¥à¨î ¢à¥¬¥­­®© á«®¦­®áâ¨.
�®¤à®¡­¥¥ | ¢ [4].
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4. � à ¡ ­®¢ �.�., �«¨­  �.�. �§«®¦¥­¨¥ ®á­®¢  à¨ä¬¥â¨ª¨ ¨  «£¥¡àë ¢ ãç¥¡-
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�®áª®¢áª¨© £®áã¤ àáâ¢¥­­ë© ¨­áâ¨âãâ à ¤¨®â¥å­¨ª¨, í«¥ªâà®­¨ª¨ ¨

 ¢â®¬ â¨ª¨ (â¥å­¨ç¥áª¨© ã­¨¢¥àá¨â¥â)
119454 �®áª¢ , ¯à-â �¥à­ ¤áª®£®, 78

�¥«.: (495)4330355, e-mail: beletskaya@mirea.ru
� â¥¬ â¨ç¥áª ï ª®¬¯¥â¥­æ¨ï áâã¤¥­â  â¥å­¨ç¥áª®£® ã­¨¢¥àá¨â¥â , ¡ã-

¤ãé¥£® ¨­¦¥­¥à , á¯¥æ¨ «¨áâ  | íâ® §­ ­¨ï, ã¬¥­¨ï, ­ ¢ëª¨,   â ª¦¥ á¯®-
á®¡­®áâì ¨å ¯à¨¬¥­ïâì ¯à¨ à §à¥è¥­¨¨ ¯à®¡«¥¬, ¢®§­¨ª îé¨å ¢ ¯à®æ¥áá¥
¯à®ä¥áá¨®­ «ì­®© ¤¥ïâ¥«ì­®áâ¨. �ëà ¡®âª  ª®¬¯¥â¥­æ¨© ­ ç¨­ ¥âáï á
¯®¢ëè¥­¨ï ãà®¢­ï ¬®â¨¢ æ¨¨ ª ¯à¨®¡à¥â¥­¨î ¬ â¥¬ â¨ç¥áª®£® §­ ­¨ï.
�á«¨ ¯à¨ ¯®áâã¯«¥­¨¨ ¢ £àã¯¯ã í«¨â­®£® ®¡à §®¢ ­¨ï ¯¥à¢®ªãàá­¨ª, ª ª
¯à ¢¨«®, ®à¨¥­â¨àã¥âáï ­  ¢®§¬®¦­®áâì ãç¨âìáï ¢ £àã¯¯¥ áâã¤¥­â®¢, à ¢-
­ëå ¥¬ã ¯® ¨­â¥««¥ªâã «ì­®¬ã ¯®â¥­æ¨ «ã,   â ª¦¥ ­  ¢®§¬®¦­®áâì ¨§ã-
ç¨âì ¢â®à®© ¨­®áâà ­­ë© ï§ëª ¨«¨ ¯®«ãç âì ¯®¢ëè¥­­ãî áâ¨¯¥­¤¨î, â®
­  ¢â®à®¬ ªãàá¥ íâ®â ¦¥ áâã¤¥­â ¬®â¨¢¨à®¢ ­ á®¢á¥¬ ¨­ë¬¨ ªà¨â¥à¨ï¬¨.
�­ ã¦¥ ®á®§­ ­­® áâà¥¬¨âáï ª ¯à¨®¡à¥â¥­¨î §­ ­¨© ¯® äã­¤ ¬¥­â «ì­ë¬
¤¨áæ¨¯«¨­ ¬, ª ª ®á­®¢¥ ¨§ãç¥­¨ï á¯¥æ¨ «ì­ëå ¯à¥¤¬¥â®¢; ®­ ¯®­¨¬ ¥â,
çâ® ¢ íâ®¬ ¯à®æ¥áá¥ § ª« ¤ë¢ ¥âáï ¡ §¨á ¥£® ¡ã¤ãé¥© ¯à®ä¥áá¨®­ «ì­®©
ª àì¥àë. � ª®­¥æ, ­  âà¥âì¥¬ ¨ ç¥â¢ñàâ®¬ ªãàá¥ ¬®â¨¢ æ¨¨ ®¡à¥â îâ ¥éñ
¡®«¥¥ ¢ëá®ª®¥ ª ç¥áâ¢®. �¨ç­®áâ­®-®à¨¥­â¨à®¢ ­­ë¥ â¥å­®«®£¨¨, ª®â®àë¥
¨á¯®«ì§ãîâáï ¢ ¯à®æ¥áá¥ à ¡®âë á® áâã¤¥­â ¬¨ í«¨â­ëå £àã¯¯, ¯à¨¢®¤ïâ
ª â®¬ã, çâ® áâã¤¥­â ã¦¥ ­¥ ¬ëá«¨â á¥¡ï ¡¥§ â ª¨å í«¥¬¥­â®¢ ªã«ìâãàë,
ª ª çâ¥­¨¥ á¯¥æ¨ «ì­®© «¨â¥à âãàë, á ¬®áâ®ïâ¥«ì­®¥ ¨§ãç¥­¨¥ â¥å ¨«¨
¨­ëå ¬ â¥¬ â¨ç¥áª¨å ¢®¯à®á®¢. � ã¤®¢®«ìáâ¢¨¥¬ â ª¨¥ ãç é¨¥áï ãç áâ-
¢ãîâ ¢ à §«¨ç­ëå ¬ â¥¬ â¨ç¥áª¨å ª®­ªãàá å | ­¥ ¤«ï ý£ «®çª¨þ,   ¤«ï
ã¤®¢«¥â¢®à¥­¨ï á¢®¥© ¢­ãâà¥­­¥© ¯®âà¥¡­®áâ¨ ¯à®ï¢¨âì á¥¡ï ¨¬¥­­® ¯à¨
¯à¨¬¥­¥­¨¨ ¬ â¥¬ â¨ç¥áª®£® §­ ­¨ï.

�¤­®© ¨§ § ¤ ç, áâ®ïé¨å ¯¥à¥¤ ¯à¥¯®¤ ¢ â¥«ï¬¨ ¬ â¥¬ â¨ç¥áª¨å ¤¨á-
æ¨¯«¨­, ï¢«ï¥âáï ¢ëà ¡®âª  ã áâã¤¥­â®¢ í«¨â­®© £àã¯¯ë ãáâ®©ç¨¢ëå ­ -
¢ëª®¢ á ¬®áâ®ïâ¥«ì­®© à ¡®âë. �«ï íâ®£® ¨á¯®«ì§ã¥âáï ¤¨ää¥à¥­æ¨à®-
¢ ­­ë© ¯®¤å®¤ | áâã¤¥­â ¬ ¯à¥¤« £ îâáï § ¤ ­¨ï à §«¨ç­ëå ãà®¢­¥©
á«®¦­®áâ¨, çâ®¡ë áâã¤¥­â ¬®£ á ¬®áâ®ïâ¥«ì­® ®á¢®¨âì â®â ãà®¢¥­ì, ª®-
â®àë© ¢ ­ áâ®ïé¨© ¬®¬¥­â ¥¬ã ¯® á¨« ¬. � ¤ «ì­¥©è¥¬, ¯à¨ ãá¢®¥­¨¨
§ ¤ ­¨© ­¨§è¥£® ¨§ ¯à¥¤« £ ¥¬ëå ãà®¢­¥©, áâã¤¥­â ¬®¦¥â ¯®¤­ïâìáï ­ 
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¢áñ ¡®«¥¥ ¨ ¡®«¥¥ ¢ëá®ª¨¥ áâã¯¥­¨. �¤¥áì ®ç¥­ì ¢ ¦­ãî à®«ì ¨£à ¥â ¢ëà -
¡®âª  ¯à ¢¨«ì­®£® à¥¦¨¬  ¯®§­ ¢ â¥«ì­®£® ¯à®æ¥áá . �â ¯à¥¯®¤ ¢ â¥«ï
âà¥¡ã¥âáï ¯®ª § âì áâã¤¥­â ¬, ª ª ¢ ¦­ë ®à£ ­¨§ æ¨®­­ë¥  á¯¥ªâë ¯®-
§­ ¢ â¥«ì­®© ¤¥ïâ¥«ì­®áâ¨ ¤«ï áâ ­®¢«¥­¨ï ¥£® (áâã¤¥­â ) ª ª ¯à®ä¥áá¨-
®­ « . � ãç¨âì ãç¨âìáï | ¢®â § ¤ ç , ª®â®àãî á ãá¯¥å®¬ ¬®¦­® à¥ «¨-
§®¢ âì ¨¬¥­­® ¢ ¯à®æ¥áá¥ ®¡ãç¥­¨ï ¬ â¥¬ â¨ª¥, ®á®¡¥­­® íâ® ®â­®á¨âáï ª
¤¨áæ¨¯«¨­¥ ý� â¥¬ â¨ç¥áª¨©  ­ «¨§þ, ª®â®à ï ï¢«ï¥âáï ¬®é­ë¬ áà¥¤áâ-
¢®¬ ä®à¬¨à®¢ ­¨ï ¯à®ä¥áá¨®­ «ì­®© áâàãªâãàë ¨­â¥««¥ªâ  áâã¤¥­â .

� í«¨â­ëå £àã¯¯ å ¯à¨¬¥­ïîâáï à §«¨ç­ë¥ ä®à¬ë à ¡®âë: âà ¤¨æ¨-
®­­ë¥ «¥ªæ¨®­­ë¥ ªãàáë ¨ ¯à ªâ¨ç¥áª¨¥ § ­ïâ¨ï á®ç¥â îâáï á ¤®¯®«­¨-
â¥«ì­ë¬¨ § ­ïâ¨ï¬¨ ¯® ã£«ã¡«ñ­­®¬ã ¨§ãç¥­¨î ªãàá®¢ ¬ â¥¬ â¨ç¥áª¨å
¤¨áæ¨¯«¨­, ¢ â®¬ ç¨á«¥ ¢¥¤ñâáï à¥ä¥à â¨¢­ ï ¨ ­ ãç­®-¨áá«¥¤®¢ â¥«ìáª ï
à ¡®â . � á®¦ «¥­¨î, ¢ ­ è¨å ¢ã§ å ­¥â ¯®ª  ¨§®¡¨«¨ï ä®à¬ à ¡®âë
¨¬¥­­® á ®¤ àñ­­ë¬¨ áâã¤¥­â ¬¨, â ª ª ª ¡®«ìè ï ç áâì ¢à¥¬¥­¨ ¯à¥¯®-
¤ ¢ â¥«¥© ãå®¤¨â ­  ý¬ áá®¢®£® ¯®âà¥¡¨â¥«ïþ §­ ­¨©. �®áâ¥¯¥­­® ¨­áâ-
àã¬¥­â®¬ à ¡®âë á å®à®è¨¬¨, á¨«ì­ë¬¨ áâã¤¥­â ¬¨ â¥å­¨ç¥áª¨å ã­¨¢¥à-
á¨â¥â®¢, ¤«ï ª®â®àëå ¬ â¥¬ â¨ª  ­¥ ï¢«ï¥âáï ®á­®¢­®© á¯¥æ¨ «ì­®áâìî,
­® ª®â®àë¥ ¥ñ «î¡ïâ, áâ ­®¢ïâáï ­¥ª®â®àë¥ ¨£à®¢ë¥ ä®à¬ë, â ª¨¥ ª ª
®«¨¬¯¨ ¤ë à §«¨ç­ëå ãà®¢­¥©, ª®­ªãàáë, ¬ â¥¬ â¨ç¥áª¨¥ ¡®¨. �ç áâ¨¥,
  ®á®¡¥­­® ¯®¡¥¤ë ¢ â ª¨å á®à¥¢­®¢ ­¨ïå, ¯®¢ëè îâ áâà¥¬«¥­¨¥ áâã¤¥­-
â®¢ ¨§ãç âì ¬ â¥¬ â¨ªã.

�®¯®«­¨â¥«ì­ë¬ áâ¨¬ã«®¬ ª à ¡®â¥ ãç é¥£®áï ï¢«ï¥âáï à §­®®¡à §¨¥
ä®à¬ ª®­âà®«ï ¯à®æ¥áá  ãá¢®¥­¨ï §­ ­¨©. � íâ®¬ ¯« ­¥ â ª¦¥ ­ àï¤ã á
âà ¤¨æ¨®­­ë¬¨ ä®à¬ ¬¨ (ª®­âà®«ì­ ï à ¡®â , § é¨â  ¨­¤¨¢¨¤ã «ì­®£®
â¨¯®¢®£® à áçñâ ) ¯à¨¬¥­ïîâáï ¤®¯®«­¨â¥«ì­ë¥ ¬¥â®¤ë â¥áâ¨à®¢ ­¨ï ¨
ª®­âà®«ï: íâ®, ¢®-¯¥à¢ëå, á ¬®áâ®ïâ¥«ì­ë¥ à ¡®âë ¯® ª ¦¤®© ¯à®©¤¥­­®©
â¥¬¥ á íªá¯à¥áá-¯à®¢¥àª®© ¢ ¤¥­ì ­ ¯¨á ­¨ï, à §¡®à®¬ ®è¨¡®ª ¨ ®¯à¥¤¥«¥-
­¨¥¬ à¥©â¨­£ ; ¢®-¢â®àëå, ª®««®ª¢¨ã¬ ¯® ­ ¨¡®«¥¥ ¢ ¦­ë¬ (¨«¨ ­ ¨¡®«¥¥
âàã¤­ë¬) â¥¬ ¬. �¤¥áì å®à®è® § à¥ª®¬¥­¤®¢ «  á¥¡ï ¯à ªâ¨ª  ¯à¨¢«¥ç¥-
­¨ï áâã¤¥­â®¢ áâ àè¨å ªãàá®¢ ¤«ï ãç áâ¨ï ¢ ¯à®¢¥àª¥ à ¡®â ¨ à §¡®à¥
®è¨¡®ª.

� £àã¯¯ å í«¨â­®£® â¥å­¨ç¥áª®£® ®¡à §®¢ ­¨ï à¥ «¨§ã¥âáï à áè¨à¥­-
­ ï ¯® ª®«¨ç¥áâ¢ã ç á®¢ ¨ ã£«ã¡«ñ­­ ï ¯® á®¤¥à¦ ­¨î ¯à®£à ¬¬  ¨§ã-
ç¥­¨ï ¬ â¥¬ â¨ç¥áª¨å ¤¨áæ¨¯«¨­. � ª¨¬ ®¡à §®¬, ¬ â¥¬ â¨ç¥áª®¥ ®¡-
à §®¢ ­¨¥ ¢ íâ¨å £àã¯¯ å ¢¥¤ñâáï ¯à ªâ¨ç¥áª¨ ¢ â¥ç¥­¨¥ ¢á¥£® ¢à¥¬¥­¨
®¡ãç¥­¨ï ¢ ã­¨¢¥àá¨â¥â¥.

�®¬¨¬® âà ¤¨æ¨®­­ëå ªãàá®¢  «£¥¡àë ¨ £¥®¬¥âà¨¨ (2 á¥¬¥áâà ), ¬ â¥-
¬ â¨ç¥áª®£®  ­ «¨§  (3 á¥¬¥áâà ), ���� (1 á¥¬¥áâà), â¥®à¨¨ ¢¥à®ïâ­®áâ¥©
(1 á¥¬¥áâà), ¤¨áªà¥â­®© ¬ â¥¬ â¨ª¨ (1 á¥¬¥áâà) ¢ ¯à®£à ¬¬ã ¢ª«îç¥­ë
á«¥¤ãîé¨¥ á¥¬¥áâà®¢ë¥ ªãàáë: ¢ëç¨á«¨â¥«ì­ ï ¬ â¥¬ â¨ª , ®á­®¢ë â¥®-
à¨¨ ã¯à ¢«¥­¨ï, ¬¥â®¤ë ®¯â¨¬¨§ æ¨¨, ¬ â¥¬ â¨ç¥áª¨¥ ®á­®¢ë â¥®à¨¨  ¢-
â®¬ â®¢, ¬ â¥¬ â¨ç¥áª¨¥ ®á­®¢ë § é¨âë ¨­ä®à¬ æ¨¨. �§ãç¥­¨¥ íâ¨å ¤®-
¯®«­¨â¥«ì­ëå ¤¨áæ¨¯«¨­ ¯®§¢®«ï¥â áâã¤¥­â ¬ ­¥ â®«ìª® à áè¨à¨âì á¢®¨
¯à¥¤áâ ¢«¥­¨ï ® ¬ â¥¬ â¨ç¥áª®© ­ ãª¥, ­® ¨ ¯®«ãç¨âì à¥ «ì­ë© ¨¬¯ã«ìá
¤«ï ¢­¥¤à¥­¨ï á¢®¨å §­ ­¨© ¢ ¯à ªâ¨ç¥áªãî ®¡« áâì ¯® á¢®¥© á¯¥æ¨ «ì-
­®áâ¨. � ª¨¬ ®¡à §®¬, ¯à®¨áå®¤¨â ¯®áâà®¥­¨¥ á¨áâ¥¬ë ­¥¯à¥àë¢­®£® ¬ -
â¥¬ â¨ç¥áª®£® ®¡à §®¢ ­¨ï, ¢ ¯à®æ¥áá¥ ª®â®à®£® ¯®áâ¥¯¥­­® ä®à¬¨àã¥âáï
ãáâ®©ç¨¢®¥ ª ç¥áâ¢® «¨ç­®áâ¨ | ­ ãç­ë© áâ¨«ì ¬ëè«¥­¨ï.
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�à®å®¤ï á â ª ­ §ë¢ ¥¬ë¬¨ ýí«¨â­ë¬¨þ £àã¯¯ ¬¨ ¯® áâã¯¥­ï¬ á¨á-
â¥¬ë ¬ â¥¬ â¨ç¥áª®£® ®¡à §®¢ ­¨ï, ­¥¢®«ì­® ¤¥« ¥èì ­ ¡«î¤¥­¨¥, çâ® ¨§
£®¤  ¢ £®¤ ã áâã¤¥­â®¢ ä®à¬¨àã¥âáï ¢áñ ¡®«¥¥  ªâ¨¢­ ï ¯®§¨æ¨ï ¯® ®â­®è¥-
­¨î ª á®¡áâ¢¥­­®¬ã ®¡à §®¢ ­¨î, ¢ëà ¡ âë¢ ¥âáï ­ ¢ëª á ¬®®à£ ­¨§ æ¨¨
®¡ãç¥­¨ï. � à áè¨à¥­¨¥¬ ¬ â¥¬ â¨ç¥áª®© íàã¤¨æ¨¨ ¯à¨å®¤¨â ã¬¥­¨¥ ¬®-
¤¥«¨à®¢ âì à §«¨ç­ë¥ ¯à®æ¥ááë ¨ ¢¨¤¥âì ¢ ­¨å ®¡é¨¥ ¨ à §«¨ç­ë¥ ç¥àâë.
�à®¨áå®¤¨â áâ ­®¢«¥­¨¥ «¨ç­®áâ¥©, ¤«ï ª®â®àëå ®¡é¥­¨¥ á ­ ãª®© ¨ ªã«ì-
âãà®© (¢ â®¬ ç¨á«¥, á ¬ â¥¬ â¨ç¥áª®© ªã«ìâãà®©) ï¢«ï¥âáï ¥áâ¥áâ¢¥­­®©
á®áâ ¢«ïîé¥© ®¡à §  ¦¨§­¨.

���� � ������ ������������
��������������� ����������� �������

���������

�¨â­¥à �.�.
� § ­áª¨© â¥å­¨ç¥áª¨© £®áã¤ àáâ¢¥­­ë© ã­¨¢¥àá¨â¥â

¨¬. �.�. �ã¯®«¥¢ , ä¨«¨ « ý�®áâ®ªþ
ã«. �­£¥«ìá  127- , 422981, �¨áâ®¯®«ì. �®áá¨ï

e-mail: ggbitner@mail.ru
� â¥¬ â¨ª  ¢ â¥å­¨ç¥áª®¬ ¢ã§¥ ï¢«ï¥âáï ¬¥â®¤®«®£¨ç¥áª®© ®á­®¢®©

¢á¥£® ¥áâ¥áâ¢¥­­®­ ãç­®£® §­ ­¨ï, ¨ á¨áâ¥¬  ¬ â¥¬ â¨ç¥áª®£® ®¡à §®¢ ­¨ï
¢ ¢ã§¥ ¤®«¦­  ¡ëâì ­ ¯à ¢«¥­  ­  ¨á¯®«ì§®¢ ­¨¥ ¬ â¥¬ â¨ç¥áª¨å §­ ­¨©
¯à¨ ¨§ãç¥­¨¨ ®¡é¥¯à®ä¨«ì­ëå ¨ á¯¥æ¨ «ì­ëå ¤¨áæ¨¯«¨­.

�ªæ¥­â ¢ á¨áâ¥¬¥ æ¥«¥© ®¡à §®¢ ­¨ï ¯¥à¥å®¤¨â á á®¢®ªã¯­®áâ¨ §­ ­¨©,
ã¬¥­¨© ¨ ­ ¢ëª®¢ ­  à §¢¨â¨¥ «¨ç­®áâ¨, ­  ä®à¬¨à®¢ ­¨¥ ¯®âà¥¡­®áâ¨ ¢
á ¬®®¡à §®¢ ­¨¨ ¨ á ¬®®¯à¥¤¥«¥­¨¨ ¢ ãç¥¡­ëå ¨ ¦¨§­¥­­ëå á¨âã æ¨ïå.
� §¢¨¢ îé¨©áï ¬¨à ­¥«ì§ï  ¤¥ª¢ â­® ®âà §¨âì á«®¦¨¢è¥©áï, âà ¤¨æ¨®­-
­®© á¨áâ¥¬®© ®¡à §®¢ ­¨ï. �¡à §®¢ ­¨¥ ¤®«¦­® áâ âì ­¥¯à¥àë¢­ë¬.

�à¨­æ¨¯ ­¥¯à¥àë¢­®áâ¨ ï¢«ï¥âáï ®¤­¨¬ ¨§ ®á­®¢­ëå ¯à¨­æ¨¯®¢ ¯®-
áâà®¥­¨ï ­®¢®© á¨áâ¥¬ë ¯à®ä¥áá¨®­ «ì­®£® ®¡à §®¢ ­¨ï, ª®â®à ï ¯®§¢®-
«ï¥â ãç é¥¬ãáï ¯à®¤®«¦¨âì ®¡à §®¢ ­¨¥ ­  ¢á¥å ¦¨§­¥­­ëå íâ ¯ å ¢
á¢ï§¨ á ¢®§¬®¦­®áâï¬¨, ¯®âà¥¡­®áâï¬¨ «¨ç­®áâ¨,   â ª¦¥ ¢ á¢ï§¨ á á¨-
âã æ¨¥© ­  àë­ª¥ âàã¤ . �à®¬¥ â®£®, ­¥¯à¥àë¢­®áâì ®¡à §®¢ ­¨ï à¥è ¥â
¯à®¡«¥¬ã ¯¥à¥¯®¤£®â®¢ª¨ ª ¤à®¢, ¯®¢ëè¥­¨ï ª¢ «¨ä¨ª æ¨¨.

� íâ®© â®çª¨ §à¥­¨ï ¥¤¨­áâ¢® âà¥å æ¥«¥© ®¡à §®¢ ­¨ï | ®¡ãç¥­¨¥,
¢®á¯¨â ­¨¥, à §¢¨â¨¥ | ¢ë£«ï¤ïâ á«¥¤ãîé¨¬ ®¡à §®¬:

• á®§¤ ­¨¥ ãá«®¢¨© ¤«ï ­ ¨¡®«¥¥ ¯®«­®£® ãá¢®¥­¨ï «¨ç­®áâìî ¬ â¥à¨-
 «ì­®© ªã«ìâãàë ¨ ¤ãå®¢­ëå æ¥­­®áâ¥© (®¡à §®¢ â¥«ì­ ï æ¥«ì);

• à áªàëâ¨¥ ¢­ãâà¥­­¨å ¯®â¥­æ¨© «¨ç­®áâ¨, ®à£ ­¨§ æ¨ï ¯®¬®é¨ ¢ ¥¥
(«¨ç­®áâ¨) ¤¢¨¦¥­¨¨ ¯® ¯ãâ¨ á ¬®à¥ «¨§ æ¨¨ (à §¢¨¢ îé ï æ¥«ì);

• áâ¨¬ã«¨à®¢ ­¨¥ ¯®§­ ­¨ï ç¥«®¢¥ª®¬ á ¬®£® á¥¡ï, ¢ëà ¡®âª¨ ¨­¤¨¢¨-
¤ã «ì­®£® áâ¨«ï ¦¨§­¨ ¨ ¤¥ïâ¥«ì­®áâ¨ (¢®á¯¨â â¥«ì­ ï æ¥«ì).
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�¥«ì ®¡à §®¢ ­¨ï à¥ «¨§ã¥âáï ¢ á®¤¥à¦ ­¨¨. � á¢ï§¨ á íâ¨¬ áâ ­®¢¨âáï
 ªâã «ì­®© ¯à®¡«¥¬  ¨áá«¥¤®¢ ­¨ï ¨ ä®à¬¨à®¢ ­¨ï á®¤¥à¦ ­¨ï ¯à®ä¥á-
á¨®­ «ì­®£® ®¡à §®¢ ­¨ï ¨, ¢ ç áâ­®áâ¨, á®¤¥à¦ ­¨ï ¬ â¥¬ â¨ç¥áª®£® ®¡-
à §®¢ ­¨ï ¡ã¤ãé¨å ¨­¦¥­¥à®¢. �®¤¥à¦ ­¨¥ ¬ â¥¬ â¨ç¥áª®£® ®¡à §®¢ ­¨ï
¡ã¤ãé¥£® ¨­¦¥­¥à , ï¢«ïïáì ¯®¤á¨áâ¥¬®© ¡®«¥¥ á«®¦­®© á¨áâ¥¬ë á®¤¥à¦ -
­¨ï ¯à®ä¥áá¨®­ «ì­®£® ®¡à §®¢ ­¨ï, ä®à¬¨àã¥âáï á®£« á­® «®£¨ª¥ ¨áá«¥-
¤®¢ ­¨ï ¨ ¯®áâà®¥­¨ï á®¤¥à¦ ­¨ï ®¡à §®¢ ­¨ï ¢®®¡é¥, ¯à¨ íâ®¬ ãç¨âë¢ ï
á¢®¨ á¯¥æ¨ä¨ç¥áª¨¥ äã­ªæ¨¨.

�¥â®¤®«®£¨ç¥áª¨¥ ¨ ¬¥â®¤¨ç¥áª¨¥  á¯¥ªâë ¯à®¥ªâ¨à®¢ ­¨ï á®¤¥à¦ -
­¨ï ¬ â¥¬ â¨ç¥áª®© ¯®¤£®â®¢ª¨ ¡ã¤ãé¨å ¨­¦¥­¥à®¢ ¤®«¦­ë ®âà ¦ âì:

• äã­¤ ¬¥­â «¨§ æ¨î ¬ â¥¬ â¨ç¥áª®© ¯®¤£®â®¢ª¨;
• £¨¡ªãî ¤¨ää¥à¥­æ¨ æ¨î á®¤¥à¦ ­¨ï ®¡ãç¥­¨ï;
• ãá¨«¥­¨¥ ¯à®ä¥áá¨®­ «ì­®© ­ ¯à ¢«¥­­®áâ¨ ¯à®æ¥áá  ®¡ãç¥­¨ï;
• ¢­¥¤à¥­¨¥ ¢ ãç¥¡­ë© ¯à®æ¥áá ­®¢ëå ¯¥¤ £®£¨ç¥áª¨å â¥å­®«®£¨©,

áà¥¤áâ¢ ®¡ãç¥­¨ï,  ªâ¨¢­ëå ¬¥â®¤®¢, áà¥¤áâ¢ ¨ ä®à¬ ®¡ãç¥­¨ï.

�­ «¨§ ¨áâ®ç­¨ª®¢ ¨ ä ªâ®à®¢ ä®à¬¨à®¢ ­¨ï á®¤¥à¦ ­¨ï ¬ â¥¬ â¨-
ç¥áª®© ¯®¤£®â®¢ª¨ ¡ã¤ãé¨å ¨­¦¥­¥à®¢ ¯®§¢®«ï¥â ®¯à¥¤¥«¨âì ®á­®¢­ë¥
¯à®â¨¢®à¥ç¨ï, ¢®§­¨ª îé¨¥ ¢ ¯à®æ¥áá¥ ª®­áâàã¨à®¢ ­¨ï á®¤¥à¦ ­¨ï:

{ ¬¥¦¤ã ¤¨­ ¬¨ç­ë¬ à §¢¨â¨¥¬ ¬ â¥¬ â¨ç¥áª®© ­ ãª¨ ¨ ¢à¥¬¥­­ë¬
®£à ­¨ç¥­¨¥¬ ãç¥¡­®£® ¯à®æ¥áá ;

{ ¬¥¦¤ã ¢ëá®ª¨¬ ãà®¢­¥¬  ¡áâà ªæ¨¨ á®¢à¥¬¥­­ëå ¬ â¥¬ â¨ç¥áª¨å
¯®­ïâ¨© ¨ ¯à¨ª« ¤­®© ­ ¯à ¢«¥­­®áâìî ®¡ãç¥­¨ï ¬ â¥¬ â¨ª¥ ¨­¦¥-
­¥à®¢;

{ ¬¥¦¤ã âà¥¡®¢ ­¨¥¬ äã­¤ ¬¥­â «ì­®áâ¨ ®¡à §®¢ ­¨ï ¨ ­¨§ª¨¬ ãà®¢-
­¥¬ ¯®¤£®â®¢ª¨  ¡¨âãà¨¥­â®¢, ¯®áâã¯ îé¨å ¢ â¥å­¨ç¥áª¨¥ ¢ã§ë;

{ ¬¥¦¤ã ¢®§à®áè¨¬¨ âà¥¡®¢ ­¨ï¬¨ ¯®¤£®â®¢ª¨ áâã¤¥­â®¢ â¥å­¨ç¥á-
ª®£® ¢ã§  ¨ ­¥à¥è¥­­®áâìî ¯à®¡«¥¬ë ¤®áâ¨¦¥­¨ï £ à ­â¨à®¢ ­­®£®
ãà®¢­ï ª ç¥áâ¢  §­ ­¨© ¢ë¯ãáª­¨ª®¢;

{ ¬¥¦¤ã ¢®áâà¥¡®¢ ­­®áâìî ®¡é¥áâ¢®¬ ¨ ¯à®¨§¢®¤áâ¢®¬ â¢®àç¥áª¨
¬ëá«ïé¥£®áï ¨ ¤¥©áâ¢ãîé¥£® á¯¥æ¨ «¨áâ  ¨ áãé¥áâ¢ãîé¨¬ ¢ ¯à ª-
â¨ª¥ ¢ëáè¥© â¥å­¨ç¥áª®© èª®«ë ¯®¤å®¤®¬, ®à¨¥­â¨à®¢ ­­ë¬ ­ 
ãá¢®¥­¨¥ §­ ­¨©.

� §à¥è¨âì íâ¨ ¯à®â¨¢®à¥ç¨ï, ®ç¥¢¨¤­®, ¬®¦­® ¯®áà¥¤áâ¢®¬ ¢¢¥¤¥­¨ï
¥¤¨­®© â¥®à¥â¨ª®-¬­®¦¥áâ¢¥­­®© ®á­®¢ë ¨§ãç ¥¬ëå ¬ â¥¬ â¨ç¥áª¨å ¤¨á-
æ¨¯«¨­,   â ª¦¥ ¯®¢ëè¥­¨ï ª ç¥áâ¢  ¬ â¥¬ â¨ç¥áª®© ¯®¤£®â®¢ª¨ ãç -
é¨åáï á æ¥«ìî ä®à¬¨à®¢ ­¨ï ­ ¢ëª®¢ á ¬®áâ®ïâ¥«ì­®£® ¨§ãç¥­¨ï ¬ â¥-
¬ â¨ç¥áª®© ãç¥¡­®© ¨ ­ ãç­®© «¨â¥à âãàë, á®§¤ ¢ ï ãá«®¢¨ï, á¯®á®¡áâ¢ã-
îé¨¥ ä®à¬¨à®¢ ­¨î ¬ â¥¬ â¨ç¥áª®© ªã«ìâãàë ¢ á®®â¢¥âáâ¢¨¨ á ãà®¢­¥¬
¨ á®¤¥à¦ ­¨¥¬ ¯à®ä¥áá¨®­ «ì­®© ¤¥ïâ¥«ì­®áâ¨ ¨ ¨­¤¨¢¨¤ã «ì­ë¬¨ á¯®-
á®¡­®áâï¬¨ ®¡ãç ¥¬®£®.
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�®à®¢¨ª®¢ �.�.
����, £àã¯¯  ���-201
e-mail: m-bor@mail.ru

� ­ áâ®ïé¥¥ ¢à¥¬ï ¢ ¯à ªâ¨ª¥ ¯à¥¯®¤ ¢ ­¨ï  àå¨â¥ªâãà­®£® ¯à®¥ª-
â¨à®¢ ­¨ï áãé¥áâ¢ãîâ ¤¢  á¯®á®¡  ¢ë¯®«­¥­¨ï  àå¨â¥ªâãà­®£® ¯à®¥ªâ :
¯à®¥ªâ¨à®¢ ­¨¥ ­  ª®¬¯ìîâ¥à¥ á ¯®¬®éìî CAD ¯à®£à ¬¬ ¨ ¢ë¯®«­¥­¨¥
¯à®¥ªâ  ¨­áâàã¬¥­â ¬¨ àãç­®© £à ä¨ª¨. �¡  íâ¨ ¬¥â®¤  ¯à®¤®«¦ îâ
¨á¯®«ì§®¢ âìáï ¢  àå¨â¥ªâãà­®© ¯à ªâ¨ª¥ ¨ ®¡à §®¢ ­¨¨, ­® ª®¬¯ìîâ¥à-
­®¥ ¯à®¥ªâ¨à®¢ ­¨¥ ¯à ªâ¨ç¥áª¨ ¯®«­®áâìî § ¬¥­¨«®  àå¨â¥ªâãà­ãî £à -
ä¨ªã. �¤­ ª® íâ® ¨ ­¥ ã¤¨¢¨â¥«ì­®, ®­® ®¡« ¤ ¥â àï¤®¬ ­¥®á¯®à¨¬ëå
¯à¥¨¬ãé¥áâ¢ ¨ ­ ¯àï¬ãî ®âà ¦ ¥â ®¡à § á®¢à¥¬¥­­®© ¨­ä®-í¯®å¨.

�¥ª®â®àë¥ «î¤¨ ®è¨¡®ç­® à ááã¦¤ îâ ® ¯à¥¢®áå®¤áâ¢¥ ®¤­®£® á¯®á®¡ 
­ ¤ ¤àã£¨¬, ª®£¤  ­  á ¬®¬ ¤¥«¥ ®¡  íâ¨å ¬¥â®¤  ­ã¦­ë ¨ ¯®-á¢®¥¬ã ã­¨-
ª «ì­ë, ­® â®«ìª® ­  à §­ëå íâ ¯ å ¯à®¥ªâ¨à®¢ ­¨ï.

�àã¤­® £®¢®à¨âì á ¡®«ìè®© ¤®áâ®¢¥à­®áâìî ® áâ¥¯¥­¨ ¢«¨ï­¨ï â®£® ¨«¨
¨­®£® ¬¥â®¤  ­  ¢ëï¢«¥­¨¥ ¨ à §¢¨â¨¥ ã­¨ª «ì­ëå â¢®àç¥áª¨å á¯®á®¡­®á-
â¥© áâã¤¥­â . �ç¥­ì ¬­®£®¥ § ¢¨á¨â ®â á ¬®£® ç¥«®¢¥ª , ¥£® ¢®®¡à ¦¥­¨ï,
  á¯®á®¡ë à¥ «¨§ æ¨¨ ¥£® ¨¤¥© ¢á¥£® «¨èì ¨­áâàã¬¥­âë, ¨á¯®«ì§®¢ âì ª®-
â®àë¥ ã¦¥ § ¢¨á¨â ®â ª®­ªà¥â­®£® áã¡ê¥ªâ , ¥£® áª«®­­®áâ¥© ¨ ¯á¨å®«®£¨¨.

�á«¨ æ¨àªã«ì, «¨­¥©ª  ¨ ¯¥à® ¡ë«¨ ¨­áâàã¬¥­â ¬¨  àå¨â¥ªâ®à  ¨ ¨­-
¦¥­¥à  ­  ¯à®âï¦¥­¨¨ ¬­®£¨å ¢¥ª®¢ ¨ á®®â¢¥âáâ¢®¢ «¨ â®¬ã ¢à¥¬¥­¨, â®
ª®¬¯ìîâ¥à­ ï ¬ è¨­  | íâ® ¢® ¬­®£®¬ â ª®© ¦¥ ¨­áâàã¬¥­â ¢ ­ è¥
¢à¥¬ï, â®«ìª® ¢® ¬­®£® à § â®ç­¥¥ ¨ ¯à®¨§¢®¤¨â¥«ì­¥¥. �®áâ â®ç­® ­¥-
¯à®¨§¢®¤¨â¥«ì­ ï § â¥ï ­ ãç¨âìáï ç¥àâ¨âì «ãçè¥ ¨ â®ç­¥¥ ç¥¬ ¬ è¨­ ,
íâ®  ªâã «ì­® ¢ ¡ë«ë¥ ¢à¥¬¥­ , á¥£®¤­ï ¦¥ ç¥«®¢¥ª ¬®¦¥â ãá¯¥è­® á®-
à¥¢­®¢ âìáï á ¬ è¨­®© â®«ìª® ¢ â¢®àç¥áª¨å ä ­â §¨ïå, ¨á¯®«ì§ãï ¨­áâ-
àã¬¥­âë àãç­®© £à ä¨ª¨ ¤«ï ¯®¨áª  ä®à¬ë, á¨«ãíâ , ®¡à §  §¤ ­¨ï ¨
ä®à¬¨à®¢ ­¨ï á ¬®© ¢ ¦­®© ¯¥à¢®­ ç «ì­®© ¨¤¥¨. � «¥¥ ¦¥, ¯¥à¥­®áï ¥¥
¢ ª®¬¯ìîâ¥à­ãî áà¥¤ã CAD ¯à®£à ¬¬ ¬®¤¥«¨à®¢ âì, ¤¥« âì ¡®«¥¥ à¥ «ì-
­®© ¨ ¯à¥®¡à §®¢ë¢ âì ¢ § ª®­ç¥­­ë© ¯à®¥ªâ, ª®â®àë© ¬®¦­® ¯à¥¤áâ ¢¨âì
­  ª®­ªãàá, ¢ëáâ ¢ªã, § ª §ç¨ªã.

� ¡®â  á ª à ­¤ è®¬, ¯¥à®¬, ª¨áâìî ¨ ¦¨¢ë¬ æ¢¥â®¬,   â ª¦¥ ¢ë-
¯®«­¥­¨¥ ¬ ª¥â®¢ ­ ¯àï¬ãî á¢ï§ë¢ îâ ¬®§£ ¤ãèã ¨ àãª¨, § áâ ¢«ïï ç¥-
«®¢¥ª  ¤ã¬ âì, ¯¥à¥¦¨¢ âì, ¢ª« ¤ë¢ âì á¢®© ¯®â¥­æ¨ «,   £« ¢­®¥ ®­ 
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à §¢¨¢ ¥â â¢®àç¥áª¨¥ á¯®á®¡­®áâ¨  àå¨â¥ªâ®à , ¯®¬®£ ï ¯®çã¢áâ¢®¢ âì ¨á-
â¨­­ãî ä®à¬ã ¨ ¯à®¯®àæ¨¨. � â® ¦¥ ¢à¥¬ï ¯à®¥ªâ¨àãï ¢ ª®¬¯ìîâ¥à­ëå
¯à®£à ¬¬ å, áâã¤¥­â, ¡¥áá¯®à­®, § ¤¥©áâ¢ã¥â ¨ à §¢¨¢ ¥â á¢®¨ á¯®á®¡­®áâ¨,
­® íâ® ¯à®¨áå®¤¨â ã¦¥ ­¥¬­®£® ­  ¤àã£®¬ ãà®¢­¥ | ¡®«¥¥ ¬¥å ­¨ç¥áª®¬,
ç¥«®¢¥ªã âàã¤­¥¥ çâ®-â® ¯à¨¤ã¬ âì ¨ íªá¯¥à¨¬¥­â¨à®¢ âì á ä®à¬®©, ®¡é -
ïáì á ¬ è¨­®©, ®­  ­ ª« ¤ë¢ ¥â ®¯à¥¤¥«¥­­ë¥ ®£à ­¨ç¥­¨ï ­  ®áãé¥áâ-
¢«¥­¨¥ § ¤ã¬ ­­®£® ¨ ¯®§¢®«ï¥â à¥ «¨§®¢ë¢ âì ¥£® ¢ á¢®¥¬ ª®­â¥ªáâ¥. �®
®£à®¬­ë© ¯«îá ª®¬¯ìîâ¥à­®£® ¯à®¥ªâ¨à®¢ ­¨ï | íâ® íª®­®¬¨ï ¢à¥¬¥­¨
¨ á¨«: â¥ ¢¥é¨, ­  ª®â®àë¥ ­¥ áâ®¨â âà â¨âì á¨«ë | ¯àï¬ë¥ «¨­¨¨, ¢ë-
ç¨á«¥­¨¥ ¯«®é ¤¥©, ®¡ê¥¬®¢ ¨ â. ¯. ¤¥« ¥â §  â¥¡ï ¬ è¨­ , ¨ ¯®íâ®¬ã
 àå¨â¥ªâ®àã «¥£ç¥ á®áà¥¤®â®ç¨âìáï ­  £« ¢­®¬. �à¨ ª®¬¯ìîâ¥à­®¬ ¯à®-
¥ªâ¨à®¢ ­¨¨ ­  íáª¨§­®© áâ ¤¨¨ ¯à®¥ªâ  ç¥«®¢¥ª áâà®¨â ¯®«­ãî ¨­â¥à ª-
â¨¢­ãî ¬®¤¥«ì §¤ ­¨ï, â®«ìª® ¢¨àâã «ì­ãî,   íâ® ¯®¬®£ ¥â ¥¬ã «ãçè¥
®éãé âì ä®à¬ã, ¬ áèâ ¡, ¨ ¯à®¯®àæ¨¨ §¤ ­¨ï. �à®¥ªâ¨àãï ¢ á¨áâ¥¬¥
í«¥ªâà®­­ëå CAD ¯à®£à ¬¬,  àå¨â¥ªâ®à â¢®àç¥áª¨ ¬ëá«¨â ¨ á®§¤ ¥â ¡®-
«¥¥ æ¥«ì­®¥ ¨ ¯®¤à®¡­®¥ ¯à¥¤áâ ¢«¥­¨¥ ® ¯à®¥ªâ¨àã¥¬®¬ §¤ ­¨¨, ¡®«¥¥
â®ç­® ¨ á®¢à¥¬¥­­® ¯®ª §ë¢ ï ¨¤¥î á¢®¥£® á®®àã¦¥­¨ï ®ªàã¦ îé¨¬.

�������������-��������� ������ ��������
����������

�à¥©â¨£ ¬ �.�.
� à­ ã«ìáª¨© £®á¯¥¤ã­¨¢¥àá¨â¥â

� à­ ã«, �®«®¤¥¦­ ï, 55,
e-mail: bek@uni-altai.ru

�¥ïâ¥«ì­®áâ­®-á¬ëá«®¢ ï ¬®¤¥«ì ®¡ãç¥­¨ï ¬ â¥¬ â¨ª¥ ¢ ®¡é¥®¡à §®-
¢ â¥«ì­®© ¨ ¢ëáè¥© èª®«¥ ï¢«ï¥âáï ®¤­¨¬ ¨§ ¢ à¨ ­â®¢ à¥ «¨§ æ¨¨ «¨ç-
­®áâ­® ®à¨¥­â¨à®¢ ­­®© á¨áâ¥¬ë ¬ â¥¬ â¨ç¥áª®£® ®¡à §®¢ ­¨ï. �®¯«®-
é¥­¨¥ ¤¥ïâ¥«ì­®áâ­®-á¬ëá«®¢®© ¬®¤¥«¨ ®¡ãç¥­¨ï ¯à¥¤¯®« £ ¥â ¯®áâà®¥-
­¨¥ á®®â¢¥âáâ¢ãîé¥© ¬¥â®¤¨ç¥áª®© á¨áâ¥¬ë, æ¥«ìî ª®â®à®© ï¢«ï¥âáï ý¯®-
­¨¬ îé¥¥ ãá¢®¥­¨¥þ ¬ â¥¬ â¨ª¨ ¨ à §¢¨â¨¥ «¨ç­®áâ¨ áà¥¤áâ¢ ¬¨ ¬ â¥-
¬ â¨ª¨. �®¤ ¯®­¨¬ îé¨¬ ãá¢®¥­¨¥¬ ¬ â¥¬ â¨ª¨ ¬ë ¯®¤à §ã¬¥¢ ¥¬ ¢ë-
¯®«­¥­¨¥ á«¥¤ãîé¨å ãá«®¢¨©: 1) æ¥«®áâ­®áâì ¨ á¨áâ¥¬­®áâì ãá¢®¥­¨ï á®-
¤¥à¦ ­¨ï, ¢ª«îç ï ¥£® §­ ª®¢®¥ ¯à¥¤áâ ¢«¥­¨¥, 2) ¯®áâ¨¦¥­¨¥ à §«¨ç­ëå
 á¯¥ªâ®¢ á¬ëá«  ¬ â¥¬ â¨ç¥áª¨å ¯®­ïâ¨© (ä ªâ®¢) ¨ 3) ­ ¯à ¢«¥­­®áâì
¯à®æ¥áá  ®¡ãç¥­¨ï ¬ â¥¬ â¨ª¥ ­  ¯à¨®¡à¥â¥­¨¥ «¨ç­®áâ­®£® ®¯ëâ  ¯à¨¬¥-
­¥­¨ï ¬ â¥¬ â¨ª¨ ¢ ª®­ªà¥â­ëå á¨âã æ¨ïå ãç¥¡­®© ¨ ¯à ªâ¨ç¥áª®© ¤¥ï-
â¥«ì­®áâ¨.

�¥«¥á®®¡à §­®áâì ¯®áâà®¥­¨ï â ª®© ¬¥â®¤¨ç¥áª®© á¨áâ¥¬ë ®¡ãá«®¢«¥­ 
¯à®â¨¢®à¥ç¨ï¬¨ ¬¥¦¤ã:

• ¢ëá®ª¨¬ ãà®¢­¥¬  ¡áâà ªæ¨¨ á®¤¥à¦ ­¨ï ¬ â¥¬ â¨ç¥áª¨å ¤¨áæ¨¯-
«¨­ ¢ã§  ¨ ­¥¤®áâ â®ç­ë¬ ãà®¢­¥¬ à §¢¨â¨ï â¥®à¥â¨ç¥áª®£® ¬ëè«¥-
­¨ï áâã¤¥­â®¢, çâ® ­¥ ¯®§¢®«ï¥â ¨¬ £«ã¡®ª® ãá¢®¨âì ¬ â¥à¨ «;

• ®¡ê¥ªâ¨¢­ë¬ ä®à¬ «¨§¬®¬ ¬ â¥¬ â¨ç¥áª®£® ï§ëª  ¨ ­¥®¡å®¤¨¬®-
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áâìî ®á®§­ ­­®£® ãá¢®¥­¨ï â¥®à¥â¨ç¥áª®£® ¬ â¥à¨ « , ¤«ï ¥£® ¯®á«¥-
¤ãîé¥£® ¯à¨¬¥­¥­¨ï ¨ § ¯®¬¨­ ­¨ï;

• ¢ëá®ª¨¬ ãà®¢­¥¬  «£®à¨â¬¨§ æ¨¨ ¬ â¥¬ â¨ç¥áª®£® §­ ­¨ï, ¢ª«îç ï
¨ á¯®á®¡ë ®à£ ­¨§ æ¨¨ ¥£® ãá¢®¥­¨ï ¢ èª®«¥ ¨ ¢ã§¥, ¨ ¯à¨­æ¨¯®¬ ­¥-
¤¨§êî­ªâ¨¢­®áâ¨ ¯á¨å¨ª¨, á®áâ®ïé¥¬ ¢ ¯à¨­æ¨¯¨ «ì­®© ­¥á¢®¤¨-
¬®áâ¨ ¯á¨å¨ç¥áª®£® ª  «£®à¨â¬¨ç¥áª¨¬ ¯à®æ¥áá ¬ (�.�. �àãè«¨­-
áª¨© ¨ �.�. �¨å®¬¨à®¢).

�à¥®¤®«¥­¨¥ ãª § ­­ëå ¯à®â¨¢®à¥ç¨© ¢¨¤¨âáï ­  ¯ãâïå ¯®áâà®¥­¨ï
äã­¤ ¬¥­â «ì­®© ¬ â¥¬ â¨ç¥áª®© ¯®¤£®â®¢ª¨ ­  ®á­®¢¥ ¯®áâ¨¦¥­¨ï ¨¤¥©
¨ á¬ëá«®¢ ¬ â¥¬ â¨ç¥áª¨å ¯®­ïâ¨© ¨ ä ªâ®¢. � ®¡ãç¥­¨¨ ¬ â¥¬ â¨ª¥ æ¥-
«¥á®®¡à §­® ãç¨âë¢ âì àï¤  á¯¥ªâ®¢ ¯®­ïâ¨ï ýá¬ëá«þ. �¥à¢ë© | «®£¨ª®-
á¥¬¨®â¨ç¥áª¨©, ¢ á®®â¢¥âáâ¢¨¨ á ª®â®àë¬ ýá¬ëá«þ ¥áâì á®¤¥à¦ ­¨¥ §­ ª®-
¢®£® ¢ëà ¦¥­¨ï. �â®à®© | áâàãªâãà­®-¯à¥¤¬¥â­ë©: ýá¬ëá«þ | á¨áâ¥¬ 
á¢ï§¥© í«¥¬¥­â®¢ áâàãªâãàë, ¯®§¢®«ïîé ï á®®â­¥áâ¨ á®¤¥à¦ ­¨¥ ª ¦¤®£®
®â¤¥«ì­®£® á¢®©áâ¢  á æ¥«®áâ­®áâìî, ¢ëï¢¨âì ®á­®¢­ë¥ ¨¤¥¨ ¯®­ïâ¨ï ¨
ãáâ ­®¢¨âì á®¤¥à¦ â¥«ì­ë¥ á¢ï§¨ ¬¥¦¤ã ­¨¬¨. �à¥â¨© | «¨ç­®áâ­ë©,
®âà ¦ îé¨© áã¡ê¥ªâ¨¢­® ãáâ ­ ¢«¨¢ ¥¬ë¥ ¨ «¨ç­®áâ­® ¯¥à¥¦¨¢ ¥¬ë¥
á¢ï§¨ ¬¥¦¤ã «î¤ì¬¨, ¯à¥¤¬¥â ¬¨ ¨ ï¢«¥­¨ï¬¨, ®ªàã¦ îé¨¬¨ ç¥«®¢¥ª ,
¢ ç áâ­®áâ¨, ¯à¨ ¨§ãç¥­¨¨ ¬ â¥¬ â¨ª¨.

�« ¢­ë¬¨ ¯à®¡«¥¬ ¬¨ ®à£ ­¨§ æ¨¨ ãá¢®¥­¨ï ãç¥¡­®£® ¬ â¥à¨ «  ¢
¤¥ïâ¥«ì­®áâ­®-á¬ëá«®¢®© á¨áâ¥¬¥ ®¡ãç¥­¨ï ï¢«ïîâáï ¯à®¡«¥¬ë  ) ®à£ -
­¨§ æ¨¨ á®¢¬¥áâ­®© ¤¥ïâ¥«ì­®áâ¨ ( ªâ¨¢­®£® á®âàã¤­¨ç¥áâ¢ ) ¯à¥¯®¤ -
¢ â¥«ï ¨ ãç¥­¨ª  (áâã¤¥­â ) ¨ ¡) á¬ëá«®¯¥à¥¤ ç¨ ¨ á¬ëá«®®¡à §®¢ ­¨ï.
�á¨å®«®£ ¬¨ ãáâ ­®¢«¥­®: ¯à¨ à¥è¥­¨¨ § ¤ ç¨ £àã¯¯®© áâã¤¥­â®¢ á¬ëá-
«®¯¥à¥¤ ç  ¢ëáâã¯ ¥â á¨áâ¥¬®®¡à §ãîé¨¬ ¬¥å ­¨§¬®¬ á®¢¬¥áâ­®© ¬ëá-
«¨â¥«ì­®© ¤¥ïâ¥«ì­®áâ¨ íâ®© £àã¯¯ë. � ¦­ë¬ ¢ ¤ ­­®¬ á«ãç ¥ ï¢«ï¥âáï
á®§¤ ­¨¥ ãá«®¢¨© ¤«ï ä®à¬¨à®¢ ­¨ï ãç¥¡­®© § ¤ ç¨ ¯® ¯®áâà®¥­¨î ®¡-
é¥£® á¯®á®¡  ¤¥©áâ¢¨ï, ¤«ï ¯®áâ¨¦¥­¨ï ãç é¨¬¨áï (áâã¤¥­â ¬¨) á¬ëá« 
¬ â¥¬ â¨ç¥áª¨å ¯®­ïâ¨©, á¬ëá«  ãç¥¡­ëå ¤¥©áâ¢¨©, ¯®áâà®¥­¨ï ª ¦¤ë¬
ãç é¨¬áï á®¡áâ¢¥­­®© á¨áâ¥¬ë á¬ëá«®¢ ¢á¥© á¨âã æ¨¨ ãá¢®¥­¨ï ­®¢®£®
§­ ­¨ï, à §¢¨â¨ï á®¡áâ¢¥­­®© «¨ç­®áâ¨, ¢ ç áâ­®áâ¨, ­  ¬ â¥à¨ «¥ ª®­-
ªà¥â­®© ¯à¥¤¬¥â­®© ®¡« áâ¨.

�¥¤ãé¥© ä®à¬®© ®à£ ­¨§ æ¨¨ ®¡ãç¥­¨ï ¢ ¤¥ïâ¥«ì­®áâ­®-á¬ëá«®¢®© ¬¥-
â®¤¨ç¥áª®© á¨áâ¥¬¥ ï¢«ï¥âáï ®à£ ­¨§ æ¨ï ãç¥¡­®-¯®§­ ¢ â¥«ì­ëå á¨âã -
æ¨©, æ¥­âà «ì­ë¬ §¢¥­®¬ ª®â®àëå á«ã¦¨â ãç¥¡­ ï § ¤ ç  ­  ¯®áâ¨¦¥-
­¨¥ á¬ëá«  ¨§ãç ¥¬®£® ï¢«¥­¨ï, ­  á¬ëá«®¯®à®¦¤¥­¨¥ ¨ á¬ëá«®¯¥à¥¤ çã.
� ¤ ç¨ ý­  á¬ëá«þ ­ ¯à ¢«¥­ë ­  ¢ëï¢«¥­¨¥ ¨¤¥¨ ¯®­ïâ¨ï, ¥£® ¯à®¨á-
å®¦¤¥­¨ï, ­  ¢¢¥¤¥­¨¥ ¨ ¨áâ®à¨î ¥£® ®¡®§­ ç¥­¨ï («®£¨ª®-á¥¬¨®â¨ç¥áª¨©
 á¯¥ªâ á¬ëá« ), ­  £¥®¬¥âà¨ç¥áª¨© ¨«¨ ä¨§¨ç¥áª¨© ýá¬ëá«þ ¯®­ïâ¨ï, ­ 
¢ëï¢«¥­¨¥ á¨âã æ¨© ¨ £à ­¨æ ¥£® ¢®§¬®¦­®£® ¯à¨¬¥­¥­¨ï. �¥è¥­¨¥ ¯®-
¤®¡­ëå § ¤ ç á¯®á®¡áâ¢ã¥â à §¢¨â¨î â¥®à¥â¨ç¥áª®£® ¬ëè«¥­¨ï áâã¤¥­â®¢
áà¥¤áâ¢ ¬¨ ¬ â¥¬ â¨ª¨, â ª ª ª ¤®áâ â®ç­® ç áâ® á¢ï§ ­® á ¢ë¯®«­¥­¨¥¬
­¥¡®«ìè®£® â¥®à¥â¨ç¥áª®£® ¨áá«¥¤®¢ ­¨ï, « ¡®à â®à­®© ¨«¨ ¯à ªâ¨ç¥áª®©
à ¡®âë, ãç¥¡­®£® ¯à®¥ªâ . �à¨ íâ®¬, ª ª ¯®ª §ë¢ ¥â ®¯ëâ, ®á®¡®£® ¢­¨-
¬ ­¨ï âà¥¡ãîâ á«¥¤ãîé¨¥ ¯à¨¥¬ë ãç¥¡­®-¯®§­ ¢ â¥«ì­®© ¤¥ïâ¥«ì­®áâ¨:

 ) ¯®¨áª ¢ ¯à¥¤ë¤ãé¥¬ ®¯ëâ¥ ¨ ¨á¯®«ì§®¢ ­¨¥ ý¯®å®¦¥£®þ ¯®­ïâ¨ï ¤«ï
¨§ãç¥­¨ï ­®¢®£® (¢¥à¨ä¨ª æ¨ï, áà ¢­¥­¨¥,  ¡áâà £¨à®¢ ­¨¥);
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¡) á®¢¬¥áâ­ë© ¯®¨áª ¢®§¬®¦­ëå ¨­â¥à¯à¥â æ¨© ¯®­ïâ¨ï ¯®á«¥ ¢¢¥¤¥-
­¨ï ®¯à¥¤¥«¥­¨ï;

¢) æ¥«¥­ ¯à ¢«¥­­®¥ ¯®áâà®¥­¨¥ ®¡à §  ¨§ãç ¥¬®£® ¯®­ïâ¨ï;
£) à¥ä«¥ªá¨ï ¯à¨®¡à¥â¥­­®£® §­ ­¨ï ¨ ¢ëï¢«¥­¨¥ ¯¥àá¯¥ªâ¨¢ë à §¢¨-

â¨ï ¨ ¯à¨¬¥­¥­¨ï ¯®­ïâ¨ï.

�������� ���������� ������ � ��������
�������� ��������������� �������
� ������������ | ������ ����������

�à®¢ª  �.�.
���

220034 �¥« àãáì, �¨­áª, ã«.� å à®¢ , ¤.24 ª¢.29
�¥«.: 2101116 (¤®¬.), e-mail: n br@mail.ru

�¤­¨¬ ¨§ ¯ãâ¥© ª®¬¯«¥ªá­®© à¥ «¨§ æ¨¨ § ¤ ç ®¡à §®¢ ­¨ï ï¢«ï-
¥âáï ¯¥¤ £®£¨ç¥áª ï ¨­â¥£à æ¨ï. �à®¡«¥¬ã ¨­â¥£à æ¨¨ ¢ ®¡à §®¢ ­¨¨
¢ á ¬ëå à §«¨ç­ëå ¥¥  á¯¥ªâ å ¨áá«¥¤®¢ «¨ �.�. �¢¥à¥¢, �.�. � ªá¨-
¬®¢ , �.�. �¥¤­¥¢, �.�. � £¢ï§¨­áª¨©, �.�. �¥àã« ¢ , �.�. � ­¨«îª,
�.�. �ª®¢«¥¢, �.�. � ¯ ¥¢, �.�. �¥¤®à¥æ, �.�. �îâª¨­ , �.�. �®¬®â,
�. �®©­¥à, �.�. �å«¨¡¨­áª¨©, �.�. � ¯®à¨­áª¨© ¨ ¤àã£¨¥. � �� áà¥¤¨
¯à¨®à¨â¥â­ëå ­ ¯à ¢«¥­¨© à §¢¨â¨ï á¨áâ¥¬ë ¯¥¤ £®£¨ç¥áª®£® ®¡à §®¢ -
­¨ï ®á­®¢­®¥ ¬¥áâ® § ­¨¬ ¥â á®¢¥àè¥­áâ¢®¢ ­¨¥ á®¤¥à¦ ­¨ï ®¡à §®¢ -
­¨ï, ¯à¥¤¯®« £ îé¥¥ à §à ¡®âªã ­®¢®£® ãç¥¡­®-¬¥â®¤¨ç¥áª®£® ®¡¥á¯¥ç¥-
­¨ï. �¥¬ á ¬ë¬ áâ ­®¢¨âáï  ªâã «ì­®© ¯à®¡«¥¬  ¨áá«¥¤®¢ ­¨ï ¨­â¥£à -
æ¨¨ â¥®à¨¨ ¨ ¯à ªâ¨ª¨ ®¡ãç¥­¨ï ¢ ¯à¥¤¬¥â­®¬ ¯®«¥ ¨§ãç¥­¨ï ª®­ªà¥â­ëå
¢ã§®¢áª¨å ¤¨áæ¨¯«¨­.

�®¤ ¨­â¥£à æ¨¥© â¥®à¨¨ ¨ ¯à ªâ¨ª¨ ®¡ãç¥­¨ï áâã¤¥­â®¢ ¬ë
¯®­¨¬ ¥¬ æ¥«¥­ ¯à ¢«¥­­®¥ ®¡ê¥¤¨­¥­¨¥ ¢ æ¥«®¥, á®£« á®¢ ­¨¥
¨ ã¯®àï¤®ç¨¢ ­¨¥ â¥®à¥â¨ç¥áª¨å ¯®«®¦¥­¨© ¨ á¯®á®¡®¢ ¯à ªâ¨-
ç¥áª®© ¤¥ïâ¥«ì­®áâ¨ ¢ ®¡ãç¥­¨¨ áâã¤¥­â®¢ ¬ â¥¬ â¨ª¥.

�®à¬¨à®¢ ­¨î æ¥«®áâ­®£® ¬ â¥¬ â¨ç¥áª®£® ¬ëè«¥­¨ï ¬®¦¥â á¯®-
á®¡áâ¢®¢ âì ¬¥â®¤¨ª  ¨­â¥£à æ¨¨ â¥®à¨¨ ¨ ¯à ªâ¨ª¨ ®¡ãç¥­¨ï ¬ â¥¬ â¨ª¥
¯®áà¥¤áâ¢®¬ ãá¨«¥­¨ï ¬¥¦¤¨áæ¨¯«¨­ à­ëå ¨ ¢­ãâà¨¤¨áæ¨¯«¨­ à­ëå á¢ï-
§¥© ¯à¨ ¨§ãç¥­¨¨ ª ¦¤®© ¨§ á®¤¥à¦ â¥«ì­®-¬¥â®¤¨ç¥áª¨å «¨­¨© ãç¥¡­®£®
ªãàá  ¬ â¥¬ â¨ç¥áª®£®  ­ «¨§ .

�¨áâ¥¬ â¨§ æ¨ï, ª« áá¨ä¨ª æ¨ï, ¢ë¤¥«¥­¨¥ áãé¥áâ¢¥­­ëå å à ªâ¥à-
­ëå á¢®©áâ¢ ¢ ¬ â¥¬ â¨ç¥áª¨å ®¡ê¥ªâ å ï¢«ï¥âáï ¥áâ¥áâ¢¥­­ë¬ ¯à®ï¢«¥-
­¨¥¬ ¤¨ «¥ªâ¨ç¥áª®£® ¥¤¨­áâ¢  ¨ ¢§ ¨¬®á¢ï§¨ â¥®à¨¨ ¨ ¯à ªâ¨ª¨ ¢ ¬ -
â¥¬ â¨ç¥áª®¬ §­ ­¨¨. � áè¨à¥­¨¥ ®¡« áâ¨ à áá¬ âà¨¢ ¥¬ëå à¥ «ì­ëå
®¡ê¥ªâ®¢ ¢«¥ç¥â ãâ®ç­¥­¨¥ ã¦¥ ¨§¢¥áâ­ëå ¯®­ïâ¨©,   â ª¦¥ áãé¥áâ¢¥­-
­ãî ¯¥à¥áâà®©ªã æ¥«®áâ­®£® §­ ­¨ï ®¡ ¨§ãç ¥¬®¬ ï¢«¥­¨¨. � ¯à®æ¥áá¥
®¡ãç¥­¨ï íâ® ­ å®¤¨â á¢®¥ ®âà ¦¥­¨¥ ¢ ¨­â¥£à æ¨¨ â¥®à¨¨ ¨ ¯à ªâ¨ª¨,
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ª®â®à ï ¯à¥¤¯®« £ ¥â ¯à®¥ªâ¨à®¢ ­¨¥ á®¤¥à¦ ­¨ï ¢ á®®â¢¥âáâ¢¨¨ á ¯à¨­-
æ¨¯ ¬¨ ¯à¥¥¬áâ¢¥­­®áâ¨, ¢­ãâà¥­­¥£® á®¯®¤ç¨­¥­¨ï ¨ à §­®áâ®à®­­®áâ¨
¨§ãç ¥¬ëå ¬ â¥¬ â¨ç¥áª¨å ®¡ê¥ªâ®¢.

�à¨¬¥à®¬ à¥ «¨§ æ¨¨ ¬¥â®¤¨ª¨ ¨­â¥£à æ¨¨ â¥®à¨¨ ¨ ¯à ªâ¨ª¨ ®¡ã-
ç¥­¨ï ¬®¦¥â á«ã¦¨âì ¢¢¥¤¥­¨¥ â ª®£® äã­¤ ¬¥­â «ì­®£® ¯®­ïâ¨ï ªãàá 
¬ â¥¬ â¨ç¥áª®£®  ­ «¨§  ª ª ý¨­â¥£à «þ. � «¨ç¨¥ ¢ ªãàá¥  ­ «¨§  ¤®áâ -
â®ç­® ¡®«ìè®£® ª®«¨ç¥áâ¢  ®¯à¥¤¥«¥­­ëå ¨­â¥£à «®¢ á®§¤ ¥â § ç áâãî ã
áâã¤¥­â®¢ ¢¯¥ç â«¥­¨¥ ¡¥á¯®àï¤®ç­®áâ¨ ¨ ­ £à®¬®¦¤¥­¨ï â¥®à¥â¨ç¥áª®£®
¬ â¥à¨ « , ª®â®àë© âàã¤­® ¯®­ïâì.

� æ¥«ìî ä®à¬¨à®¢ ­¨ï ã áâã¤¥­â®¢ ã¬¥­¨© ®à¨¥­â¨à®¢ âìáï ¢ á¯®-
á®¡ å á¨áâ¥¬ â¨§ æ¨¨ ¨ ª« áá¨ä¨ª æ¨¨ ¬ â¥¬ â¨ç¥áª¨å ®¡ê¥ªâ®¢, ãç¥¡-
­ë© ¬ â¥à¨ « ¯® íâ®¬ã à §¤¥«ã æ¥«¥á®®¡à §­® á­ ç «  ¢¢®¤¨âì ª®­ªà¥â­®-
¨­¤ãªâ¨¢­ë¬ á¯®á®¡®¬, ­ ç¨­ ï á ¯®­ïâ¨ï ®¯à¥¤¥«¥­­®£® ¨­â¥£à «  ª ª
¯«®é ¤¨ ªà¨¢®«¨­¥©­®© âà ¯¥æ¨¨, ¨ ¤¢¨£ ïáì ¢¯¥à¥¤ ¯® ¯ãâ¨ ®¡®¡é¥-
­¨ï ¬­®¦¥áâ¢ ¨­â¥£à¨à®¢ ­¨ï. �â® ¯à¨¢®¤¨â ª ¤¢®©­ë¬, âà®©­ë¬, n-
ªà â­ë¬,   â ª¦¥ ª ªà¨¢®«¨­¥©­ë¬ ¨ ¯®¢¥àå­®áâ­ë¬ ¨­â¥£à « ¬. �à¨
â ª®¬ ¯®¤å®¤¥ à áá¬ âà¨¢ îâáï ¦®à¤ ­®¢ë ¬­®¦¥áâ¢  ¨­â¥£à¨à®¢ ­¨ï,
¨ ¤«ï ¢á¥å á«ãç ¥¢ á®åà ­ï¥âáï ®¤¨­ ¨ â®â ¦¥  «£®à¨â¬ ¯®áâà®¥­¨ï á®-
®â¢¥âáâ¢ãîé¥£® ¨­â¥£à « . �â®â  «£®à¨â¬ ¢ª«îç ¥â ¯ïâì áâ ­¤ àâ­ëå
è £®¢, ¯à¥¤¯®« £ îé¨å ¯®áâà®¥­¨¥ ¨­â¥£à «ì­®© áã¬¬ë, á®®â¢¥âáâ¢ãî-
é¥© à §¡¨¥­¨î ®¡« áâ¨ ¨­â¥£à¨à®¢ ­¨ï, ¨ ¯¥à¥å®¤ ¢ íâ®© áã¬¬¥ ª ¯à¥-
¤¥«ã. �à¨ íâ®¬ â¨¯ ®¯à¥¤¥«ï¥¬®£® ¨­â¥£à «  ¤¥â¥à¬¨­¨àã¥âáï áâàãªâãà®©
¬­®¦¥áâ¢  ¨­â¥£à¨à®¢ ­¨ï,   â ª¦¥ â¥¬, ª ª¨¥ ®¡ê¥ªâë ¢§ïâë ¢ ª ç¥áâ¢¥
í«¥¬¥­â®¢ à §¡¨¥­¨ï.

�â®à®© á¯®á®¡ ¨§ãç¥­¨ï íâ®£® ¬ â¥à¨ «  |  ¡áâà ªâ­®-¤¥¤ãªâ¨¢­ë©,
¨ ¯à¥¤áâ ¢«ï¥â á®¡®© ¢¢¥¤¥­¨¥ ¢á¥å à áá¬ âà¨¢ ¥¬ëå â¨¯®¢ ¨­â¥£à «®¢
¯®áà¥¤áâ¢®¬  ¯¯ à â  ¤¨ää¥à¥­æ¨ «ì­ëå ä®à¬. ý�¨ää¥à¥­æ¨ «ì­ë¥
ä®à¬ëþ | ®¤­  ¨§ âàã¤­ëå,  ¡áâà ªâ­ëå, á ¢ëá®ª®© áâ¥¯¥­ìî ®¡é­®áâ¨
â¥¬ ªãàá  ¢ëáè¥© ¬ â¥¬ â¨ª¨, ª®â®à ï ï¢«ï¥â á®¡®© ¯à¨¬¥à à¥ «¨§ æ¨¨
¬¥¦¤¨áæ¨¯«¨­ à­ëå á¢ï§¥© ¬ â¥¬ â¨ç¥áª®£®  ­ «¨§  ¨ ¯®«¨«¨­¥©­®©  «-
£¥¡àë. �¢¥¤¥­¨¥  ¯¯ à â  ¤¨ää¥à¥­æ¨ «ì­ëå ä®à¬ ¯®§¢®«ï¥â ®¯à¥¤¥-
«ïâì ªà¨¢®«¨­¥©­ë¥ ¨­â¥£à «ë ª ª ¨­â¥£à «ë ¢¤®«ì ªà¨¢®© ®â ¤¨ää¥à¥­-
æ¨ «ì­ëå ä®à¬ ¯¥à¢®© áâ¥¯¥­¨,   ¯®¢¥àå­®áâ­ë¥ ¨­â¥£à «ë | ª ª ¨­â¥£-
à «ë ¯® ®à¨¥­â¨à®¢ ­­®© ¯®¢¥àå­®áâ¨ ®â ¤¨ää¥à¥­æ¨ «ì­ëå ä®à¬ ¢â®-
à®© áâ¥¯¥­¨. �§ ä®à¬ã«ë �â®ªá , áä®à¬ã«¨à®¢ ­­®© ¢ ®¡é¥¬ á«ãç ¥ ¤«ï
k à § ­¥¯à¥àë¢­® ¤¨ää¥à¥­æ¨àã¥¬®© ¤¨ää¥à¥­æ¨ «ì­®© ä®à¬ë áâ¥¯¥­¨
p− 1, ª ª ç áâ­ë¥ á«ãç ¨ ¯à¨ à §«¨ç­ëå §­ ç¥­¨ïå k ¨ p ¢ëâ¥ª îâ ä®à-
¬ã«ë �ìîâ®­ {�¥©¡­¨æ , �à¨­ , �â®ªá {�à¨­  ¨ �áâà®£à ¤áª®£®{� ãáá .

�®ç¥â ­¨¥ à §«¨ç­ëå á¯®á®¡®¢ ¨§«®¦¥­¨ï ¬ â¥à¨ «  ¤ ¥â ¢®§¬®¦­®áâì
¯à®¨««îáâà¨à®¢ âì ¬­®£®£à ­­®áâì á¯®á®¡®¢ ¨ ä®à¬ ¨§ãç¥­¨ï ¬ â¥¬ -
â¨ç¥áª¨å ¯®­ïâ¨©,   â ª¦¥ ¯à®á«¥¤¨âì ¢§ ¨¬®á¢ï§ì à §«¨ç­ëå ®¡« áâ¥©
¬ â¥¬ â¨ç¥áª®£® §­ ­¨ï. �¡  ¯®¤å®¤  ¯®§¢®«ïîâ á¨áâ¥¬ â¨§¨à®¢ âì ¨§ã-
ç ¥¬ë© ¬ â¥à¨ «, ¯®áª®«ìªã ¢ ®¡®¨å á«ãç ïå ­¥áª®«ìª® ¨§ãç ¥¬ëå ¬ â¥-
¬ â¨ç¥áª¨å ®¡ê¥ªâ®¢ (à §­ë¥ â¨¯ë ¨­â¥£à «®¢) ®¡ê¥¤¨­¥­ë ¥¤¨­ë¬ ¯®¤-
å®¤®¬ ª ¨å ¢¢¥¤¥­¨î ¢ ­ ¯à ¢«¥­¨ïå ®â ç áâ­®£® ª ®¡é¥¬ã ¨ ®â ®¡é¥£®
ª ç áâ­®¬ã. �¯¨á ­­ë¥ á¯®á®¡ë ¨§ãç¥­¨ï ãç¥¡­®£® ¬ â¥à¨ «  ®âà ¦¥­ë
¢ ãç¥¡­®-¬¥â®¤¨ç¥áª¨å ¯®á®¡¨ïå ¤«ï áâã¤¥­â®¢ ¬¥å ­¨ª®-¬ â¥¬ â¨ç¥áª®£®
ä ªã«ìâ¥â  ���.

393



� ���������� ��������� � ������� �������

�ã¤ ª �.�.
���, ä ªã«ìâ¥â ��¨�

e-mail: abbudak@cs.msu.su
� ¤ ­­®¬ á®®¡é¥­¨¨ ¬ë ®áâ ­®¢¨¬áï ­  ®á®¡¥­­®áâïå ¯à¨á¢®¥­¨ï

£à¨ä  ãç¥¡­¨ª  ¨«¨ ãç¥¡­®£® ¯®á®¡¨ï ¯à¥¤áâ ¢«ï¥¬ë¬ ¢ � ãç­®-¬¥â®-
¤¨ç¥áª¨© á®¢¥â ¯® ¬ â¥¬ â¨ª¥ àãª®¯¨áï¬. �«¥¤ã¥â ®â¬¥â¨âì, çâ® ¯®á«¥
®¯ã¡«¨ª®¢ ­¨ï ®âç¥â   ¢â®à  ® à áá¬®âà¥­­ëå àãª®¯¨áïå ¨ ª­¨£ §  ¯¥-
à¨®¤ 2001{2005 ££. ¢ ¬ â¥à¨ « å ¢ë¥§¤­®£® § á¥¤ ­¨ï ��� ¯® ¬ â¥¬ â¨ª¥
¢ ï­¢ à¥ 2006 £. ¢ £. � ¡¥à¥¦­ë¥ �¥«­ë � ãç­®-¬¥â®¤¨ç¥áª¨© á®¢¥â ¯® ¬ -
â¥¬ â¨ª¥ §  ¯¥à¨®¤ â®«ìª® 2006{2007 ££. à áá¬®âà¥« §­ ç¨â¥«ì­® ¡®«ìè¥
àãª®¯¨á¥© ¨ ª­¨£, ç¥¬ §  ¯à¥¤ë¤ãé¨¥ 5 «¥â.

�âç áâ¨ íâ® ¡ë«®, ¡ëâì ¬®¦¥â, á¢ï§ ­® á â¥¬, çâ® á ­ ç «  2007 £.
ãç¥¡­ë¬ ¨§¤ ­¨ï¬ ã¦¥ ­¥ ¯à¨áã¦¤ ¥âáï £à¨ä �¨­¨áâ¥àáâ¢  ®¡à §®¢ -
­¨ï ¨ ­ ãª¨ �®áá¨©áª®© �¥¤¥à æ¨¨. ��� ¯® ¬ â¥¬ â¨ª¥ à áá¬ âà¨¢ ¥â
àãª®¯¨á¨ ¨«¨ ¢­®¢ì ­ ¯¨á ­­ëå, ¨«¨ ¯¥à¥¨§¤ ¢ ¥¬ëå ª­¨£ ¯® ¯à¥¤áâ ¢-
«¥­¨î § ¯à®á  ®â â®£® ¨«¨ ¨­®£® ¨§¤ â¥«ìáâ¢  ¨§ á ¬ëå à §«¨ç­ëå à¥£¨-
®­®¢ �®áá¨¨,   ¨­®£¤  ¨ ­¥ª®â®àëå áâà ­ ��� ¯® ¯à¥¤áâ ¢«¥­¨î £ à ­-
â¨©­®£® ¯¨áì¬  ®¡ ®¯« â¥ à ¡®â ¯® ¨å à¥æ¥­§¨à®¢ ­¨î. � ¦­® ®â¬¥â¨âì,
çâ® ¯à ªâ¨ç¥áª¨ ¢® ¢á¥å á«ãç ïå, ª®£¤  ¯à¨á« ­­ë¥ ¢ ��� ¯® ¬ â¥¬ -
â¨ª¥ àãª®¯¨á¨ ¨ ª­¨£¨ á®¯à®¢®¦¤ îâáï ¯®«®¦¨â¥«ì­ë¬¨ ®â§ë¢ ¬¨ ���
¢ ®¡ï§ â¥«ì­®¬ ¯®àï¤ª¥ ­ ¯à ¢«ï¥â ¨å ­  ¤®¯®«­¨â¥«ì­®¥ à¥æ¥­§¨à®¢ -
­¨¥. �®¢®«ì­® ç áâ® á«ãç ¥âáï, çâ® ¯à¨ íâ®¬ à¥æ¥­§¨à®¢ ­¨¨ ¢ëï¢«ï¥âáï
¤®¢®«ì­® ¬­®£® ­¥¤®áâ âª®¢, ¯®íâ®¬ã  ¢â®à ¬ ¯à¨å®¤¨âáï ¤®à ¡ âë¢ âì
¨«¨, ¡ëâì ¬®¦¥â, á®¢á¥¬ ¯¥à¥à ¡ âë¢ âì á¢®¨ àãª®¯¨á¨.

�¥¬ ­¥ ¬¥­¥¥, ¬­®£¨¥ à ¡®âë, ¤®à ¡®â ­­ë¥  ¢â®à ¬¨ (¨­®£¤  íâ® ¯à¨-
å®¤¨âáï ¤¥« âì ¡®«¥¥ ®¤­®£® à § ), ¢ ª®­¥ç­®¬ ¨â®£¥ ¯®«ãç îâ £à¨ä ���
¯® ¬ â¥¬ â¨ª¥ ¨«¨ ¤® ¤¥ª ¡àï 2006 £. ¯®«ãç «¨ à¥ª®¬¥­¤ æ¨î ��� ®
¯à¨á¢®¥­¨¨ £à¨ä  �¨­¨áâ¥àáâ¢  ®¡à §®¢ ­¨ï ¨ ­ ãª¨.

� ¨¡®«¥¥ ç áâ® ¯®á«¥¤­¥¥ ¢à¥¬ï ¢ ��� ¯® ¬ â¥¬ â¨ª¥ ¯® ¯®¢®¤ã £à¨-
ä®¢ ­¨ï ®¡à é «¨áì ¨§¤ â¥«ìáâ¢ : ý��� ���������þ, ý��� ���-
�����þ (�®áª¢ ), ý��� ����þ (� ­ªâ-�¥â¥à¡ãà£) ¨ àï¤ ¤àã£¨å.

�®«®¦¥­¨¥ ® £à¨ä¥ ��� ¯® ¬ â¥¬ â¨ª¥ ¡ë«® ¯à¨­ïâ® ¢ 2005 £®¤ã,
®­® ¯à¥¤¯®« £ ¥â ¢ë¯®«­¥­¨¥ â¥å ¦¥ âà¥¡®¢ ­¨© ª àãª®¯¨áï¬, çâ® ¤«ï
£à¨ä  �¨­®¡à­ ãª¨. �¨¤ë £à¨ä®¢ á«¥¤ãîé¨¥ (¢ ¯®àï¤ª¥ ã¡ë¢ ­¨ï §­ -
ç¨¬®áâ¨) ý�¥ª®¬¥­¤®¢ ­® �¨­®¡à­ ãª¨ ¨«¨ ��� ¯® ¬ â¥¬ â¨ª¥ ¢ ª -
ç¥áâ¢¥ ãç¥¡­¨ª  ¤«ï áâã¤¥­â®¢ á®®â¢¥âáâ¢ãîé¨å ­ ¯à ¢«¥­¨© ¨ á¯¥æ¨ «ì-
­®áâ¥©þ, ý�®¯ãé¥­® �¨­®¡à­ ãª¨ ¨«¨ ��� ¯® ¬ â¥¬ â¨ª¥ ¢ ª ç¥áâ¢¥
ãç¥¡­¨ª  ¤«ï áâã¤¥­â®¢ á®®â¢¥âáâ¢ãîé¨å ­ ¯à ¢«¥­¨© ¨ á¯¥æ¨ «ì­®áâ¥©þ,
ý�¥ª®¬¥­¤®¢ ­® �¨­®¡à­ ãª¨ ¨«¨ ��� ¯® ¬ â¥¬ â¨ª¥ ¢ ª ç¥áâ¢¥ ãç¥¡-
­®£® ¯®á®¡¨ï ¤«ï áâã¤¥­â®¢ á®®â¢¥âáâ¢ãîé¨å ­ ¯à ¢«¥­¨© ¨ á¯¥æ¨ «ì­®á-
â¥©þ, ý�®¯ãé¥­® �¨­®¡à­ ãª¨ ¨«¨ ��� ¯® ¬ â¥¬ â¨ª¥ ¢ ª ç¥áâ¢¥ ãç¥¡-
­®£® ¯®á®¡¨ï ¤«ï áâã¤¥­â®¢ á®®â¢¥âáâ¢ãîé¨å ­ ¯à ¢«¥­¨© ¨ á¯¥æ¨ «ì­®á-
â¥©þ.
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� ¡®«ìè¨­áâ¢¥ á«ãç ¥¢ ¤«ï àãª®¯¨á¥©, ¨§¤ ¢ ¥¬ëå ¢¯¥à¢ë¥ ¨«¨ ­¥
¨¬¥¢è¨å à ­¥¥ ª ª®©-«¨¡® £à¨ä, ��� ¯® ¬ â¥¬ â¨ª¥ ¨«¨ à¥ª®¬¥­¤®¢ «®
�¨­®¡à­ ãª¨, ¨«¨ ¯à¨á¢ ¨¢ « £à¨ä ý�®¯ãé¥­® ¢ ª ç¥áâ¢¥ ãç¥¡­®£® ¯®á®-
¡¨ïþ.

� àï¤¥ á«ãç ¥¢ ��� ¯® ¬ â¥¬ â¨ª¥ â ª ¨ ­¥ à¥è « ¢®¯à®á ® ¯à¨áã¦¤¥-
­¨¨ ¨«¨ á®¡áâ¢¥­­®£® £à¨ä , ¨«¨ ® å®¤ â ©áâ¢¥ ® ¯à¨áã¦¤¥­¨¨ £à¨ä  �¨-
­®¡à­ ãª¨. �à¨ç¨­ ¬¨ ï¢«ï«¨áì: ¨«¨ ®âª §  ¢â®à®¢ ®â ¤®à ¡®â®ª àãª®-
¯¨á¥© (¤ ¦¥ ¨­®£¤  ¯à¨ ¢ ®¡é¥¬ ¯®«®¦¨â¥«ì­®¬ ®â§ë¢¥ ���), ¨«¨ ª®£¤ 
¯à¨ ¯®«ãç¥­­®¬ £à¨ä¥ ý�®¯ãé¥­® ¢ ª ç¥áâ¢¥ ãç¥¡­®£® ¯®á®¡¨ïþ,   § â¥¬
¦¥« ­¨¨  ¢â®à®¢ ¯¥à¥¨§¤ âì ª­¨£ã á £à¨ä®¬ ý�¥ª®¬¥­¤®¢ ­® ¢ ª ç¥áâ¢¥
ãç¥¡­®£® ¯®á®¡¨ïþ, ¢ ª­¨£¥ ¢ëï¢«ï«®áì á«¨èª®¬ ¡®«ìè®¥ ª®«¨ç¥áâ¢® ­¥-
ª®àà¥ªâ­®áâ¥©, ®è¨¡®ª (¤ ¦¥ ¯®á«¥ ­¥®¤­®ªà â­®£® ãç¥â  ¢ëáª §ë¢ ¥¬ëå
§ ¬¥ç ­¨©) ¨ ¯¥à¥¯¨áë¢ ­¨¥ àï¤  áâà ­¨æ ¨§ à ­¥¥ ¨§¤ ­­ëå ª­¨£ ¤àã£¨å
 ¢â®à®¢.

� ª¨¬ ®¡à §®¬, � ãç­®-¬¥â®¤¨ç¥áª¨© á®¢¥â ¯® ¬ â¥¬ â¨ª¥ �¨­¨áâ¥à-
áâ¢  ®¡à §®¢ ­¨ï ¨ ­ ãª¨ �®áá¨©áª®© �¥¤¥à æ¨¨ ®â¢¥âáâ¢¥­­® ¯®¤å®¤¨â ª
®æ¥­ª¥ ª ç¥áâ¢  â®© ¨«¨ ¨­®© àãª®¯¨á¨ ¨«¨ ª­¨£¨ ¯à¨ à¥è¥­¨¨ ¢®¯à®á  ®
¯à¨áã¦¤¥­¨¨ ¥© á®®â¢¥âáâ¢ãîé¥£® £à¨ä .

������������ ������������
�� ������������ �������������� �������

���������-����������

�¥«ìª® �.�.
�¨­áª, ��, �¨­áª¨© �­áâ¨âãâ �¯à ¢«¥­¨ï

�¢ï§ì ¯á¨å®«®£¨¨ ¨ ¬ â¥¬ â¨ª¨ ¢ ¯®á«¥¤­¨¥ £®¤ë áâ ­®¢¨âáï ¢áñ ¡®-
«¥¥ â¥á­®© ¨ ¬­®£®¯« ­®¢®©. � á¢ï§¨ á ¯®âà¥¡­®áâï¬¨ à §¢¨â¨ï, ª ª â¥®-
à¨¨ ¯á¨å®«®£¨¨, â ª ¨ ¥ñ íªá¯¥à¨¬¥­â «ì­ëå ¨ ¯à¨ª« ¤­ëå ­ ¯à ¢«¥­¨©
¢®§à áâ ¥â ¨­â¥à¥á ª ¨á¯®«ì§®¢ ­¨î ¬ â¥¬ â¨ç¥áª¨å ¬¥â®¤®¢ ¤«ï ®¯¨á -
­¨ï ¨  ­ «¨§  â¥å ï¢«¥­¨©, ª®â®àë¥ ®­  ¨§ãç ¥â, ­ ¡«î¤ ¥âáï áâà¥¬«¥­¨¥
¢ëà ¦ âì ®âªàë¢ ¥¬ë¥ § ª®­ë ¢ ¬ â¥¬ â¨ç¥áª®© ä®à¬¥. �®¢à¥¬¥­­ ï
¯à ªâ¨ª  ¯®ª §ë¢ ¥â, çâ® ¯á¨å®«®£ ¤®«¦¥­ ­¥ â®«ìª® ®¯¥à¨à®¢ âì ¬¥â®-
¤ ¬¨ ¬ â¥¬ â¨ç¥áª®© áâ â¨áâ¨ª¨, ­® ¨ ¯à¥¤áâ ¢«ïâì ¯à¥¤¬¥â á¢®¥© ­ ãª¨
á â®çª¨ §à¥­¨ï ýæ à¨æë ­ ãªþ, ¢ ¯à®â¨¢­®¬ á«ãç ¥ ®­ ®¡à¥ç¥­ ¡ëâì ­®á¨-
â¥«¥¬ â¥áâ®¢, ¢ë¤ îé¨å £®â®¢ë¥ à¥§ã«ìâ âë ¡¥§ ¨å ®á¬ëá«¥­¨ï.

�à®¡«¥¬  ¬¥â®¤®¢ ¨áá«¥¤®¢ ­¨ï § ­¨¬ ¥â ¢ ¯á¨å®«®£¨¨ ¨áª«îç¨â¥«ì­®
¢ ¦­®¥ ¬¥áâ®. � áá¬®âà¨¬ ®á­®¢­ë¥ ¬ â¥¬ â¨ç¥áª¨¥ ¬¥â®¤ë ¨ ¤ ¤¨¬ ¬¥-
â®¤¨ç¥áª¨¥ à¥ª®¬¥­¤ æ¨¨ ¯® ¨å ¯à¨¬¥­¥­¨î ¢ ¯á¨å®«®£¨¨ ¨ ¯à¥¯®¤ ¢ ­¨î
áâã¤¥­â ¬-¯á¨å®«®£ ¬.

�¥â®¤ë ¬ â¥¬ â¨ç¥áª®© áâ â¨áâ¨ª¨ . �à¨¬¥­ïîâáï ¯à¨ ®¡-
à ¡®âª¥ í¬¯¨à¨ç¥áª®£® ¬ â¥à¨ «  ¨ ­ ¯à ¢«¥­­ë ­   ­ «¨§ á«®¦­ëå ¬­®-
£®ä ªâ®à­ëå áâàãªâãà. �áñ ¬­®£®®¡à §¨¥ § ¤ ç, á ª®â®àë¬¨ ¯à¨å®¤¨âáï
áâ «ª¨¢ âìáï íªá¯¥à¨¬¥­â â®àã ¯à¨ ¯à®¢¥àª¥ £¨¯®â¥§, ¬®¦­® á¢¥áâ¨ ª:
 )¢ëï¢«¥­¨î à §«¨ç¨© ¢ à á¯à¥¤¥«¥­¨¨ ¯¥à¥¬¥­­®© ¢ à §­ëå £àã¯¯ å ¨á-
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¯ëâã¥¬ëå; ¡)¯à®¢¥àª¥ á®¢¯ ¤¥­¨ï í¬¯¨à¨ç¥áª¨å à¥§ã«ìâ â®¢ á ®¦¨¤ ¥-
¬ë¬¨ â¥®à¥â¨ç¥áª¨¬¨; ¢)®¡­ àã¦¥­¨î ¢«¨ï­¨ï ä ªâ®à  ­  à á¯à¥¤¥«¥­¨¥
¯¥à¥¬¥­­®©;

�á¯®«ì§®¢ ­¨¥ ª®íää¨æ¨¥­â®¢ ª®àà¥«ïæ¨¨ ¢ ¯á¨å®«®£¨ç¥áª¨å ¨áá«¥-
¤®¢ ­¨ïå ­ áç¨âë¢ ¥â ã¦¥ ¯®çâ¨ áâ®«¥â­îî ¨áâ®à¨î, ¨ ¢ ®á­®¢­®¬ ®­¨
¯à¨¬¥­ïîâáï ¢ á«¥¤ãîé¨å á«ãç ïå: 1)¤«ï ¯à®¢¥àª¨ £¨¯®â¥§ë ® á¢ï§¨ à §-
«¨ç­ëå ï¢«¥­¨© ¨ ¯¥à¥¬¥­­ëå: á®æ¨ «ì­ëå, á®æ¨ «ì­®-¯á¨å®«®£¨ç¥áª¨å ¨
¯á¨å®«®£¨ç¥áª¨å, ¯á¨å¨ç¥áª¨å ¨ ¯á¨å®ä¨§¨®«®£¨ç¥áª¨å, ¯á¨å®ä¨§¨®«®£¨-
ç¥áª¨å ¨ ä¨§¨®«®£¨ç¥áª¨å; à¥§ã«ìâ âë â ª¨å ¨áá«¥¤®¢ ­¨© ¯®¬®£ îâ á®-
áâ ¢¨âì á¨áâ¥¬­ãî ª àâ¨­ã ¯á¨å¨ç¥áª¨å ï¢«¥­¨© ¨ ï¢«¥­¨© ®ªàã¦ îé¥£®
¬¨à , 2)¢ ¯á¨å®¤¨ £­®áâ¨ª¥ ¤«ï ®¯à¥¤¥«¥­¨ï ­ ¤¥¦­®áâ¨ ¨ ¢ «¨¤­®áâ¨
â¥áâ , ¯à¨ á®§¤ ­¨¨ ¨  ¤ ¯â æ¨¨ ¯á¨å®«®£¨ç¥áª¨å ¬¥â®¤¨ª, 3)¢ ¬¥â®¤¥ à¥-
¯¥àâã à­ëå à¥è¥â®ª �¥««¨ ¤«ï ®¯à¥¤¥«¥­¨ï á¢ï§¥© ¬¥¦¤ã ª®­áâàãªâ ¬¨
¨­¤¨¢¨¤ã «ì­®£® á®§­ ­¨ï, 4)¢ ä ªâ®à­®¬  ­ «¨§¥.

�« ¢­®© § ¤ ç¥© ¢ ®¤­®ä ªâ®à­®¬ �� ï¢«ï¥âáï ®¯à¥¤¥«¥­¨¥ ®â­®è¥­¨ï
¢ à¨ â¨¢­®áâ¨ (¤¨á¯¥àá¨¨), ®¡ãá«®¢«¥­­®© ¤¥©áâ¢¨¥¬ ­¥§ ¢¨á¨¬®© ¯¥à¥-
¬¥­­®© (ä ªâ®à ) ª á«ãç ©­®© ¢ à¨ â¨¢­®áâ¨, ®¡ãá«®¢«¥­­®© ¢«¨ï­¨¥¬
¢á¥å ­¥¨§¢¥áâ­ëå ä ªâ®à®¢ (â.­. F-®â­®è¥­¨¥ ¨«¨ F-ªà¨â¥à¨©).

�¥£à¥áá¨®­­ë©  ­ «¨§ (¤ «¥¥ | ��) | íâ® áâ â¨áâ¨ç¥áª¨© ¬¥â®¤ ¨§ãç¥-
­¨ï ¨§¬¥­¥­¨ï §­ ç¥­¨© ®¤­®© ¯¥à¥¬¥­­®© ®â ¨§¬¥­¥­¨ï §­ ç¥­¨© ¤àã£®©
¯¥à¥¬¥­­®© ­  ¥¤¨­¨æã ¨§¬¥à¥­¨ï. �¤­ ª®, ¢ ®â«¨ç¨¨ ®â ª®íää¨æ¨¥­â 
ª®àà¥«ïæ¨¨ ¨ ¤¨á¯¥àá¨®­­®£®  ­ «¨§  �� ¤ ¥â ®â¢¥â ­  ®¤¨­ ®ç¥­ì ¢ ¦­ë©
¢®¯à®á: ª ª ¨§¬¥­¨âáï §­ ç¥­¨¥ ®¤­®© ¯¥à¥¬¥­­®©, ¥á«¨ §­ ç¥­¨¥ ¤àã£®©
¯¥à¥¬¥­­®© ¨§¬¥­¨«®áì ­  ­¥ª®â®à®¥ ª®«¨ç¥áâ¢® ¥¤¨­¨æ ¥¥ ¨§¬¥à¥­¨ï. � -
ª®£® à®¤  § ¤ ç  ¬®¦¥â ¢®§­¨ª­ãâì ¢ â®¬ á«ãç ¥, ¥á«¨ ­¥®¡å®¤¨¬® §­ âì
ª ª®© â¥áâ®¢ë© ¡ «« ®ª ¦¥âáï ã ¨á¯ëâã¥¬®£® ¯® â¥áâã �, ¥á«¨ ­ ¬ ¨§-
¢¥áâ¥­ ¥£® â¥áâ®¢ë© ¡ «« ¯® â¥áâã � ¨ ­ áª®«ìª® ¢®§à áâ¥â (ã¬¥­ìè¨âáï)
â¥áâ®¢ë© ¡ «« ¤ ­­®£® ¨á¯ëâã¥¬®£® ¯® ®¤­®¬ã â¥áâã, ¥á«¨ ¨§¬¥­¨âáï â¥á-
â®¢ë© ¡ «« ¯® ¤àã£®¬ã. � ª ç¥áâ¢¥ ¥é¥ ®¤­®£® ¯à¨¬¥à  ¯à¨¬¥­¥­¨ï ��
¬®¦­® ¯à¨¢¥áâ¨ á«¥¤ãîé¨¥ § ¤ ç¨: 1)­ áª®«ìª® ¨§¬¥­¨âáï á¯à®á ­  â®¢ à,
¥á«¨ ®¡é¥¥ ¢à¥¬ï ¯®ª §  à¥ª« ¬ë ¯® â¥«¥¢¨¤¥­¨î ã¢¥«¨ç¨âáï ­  ®¯à¥¤¥-
«¥­­®¥ ª®«¨ç¥áâ¢® ¬¨­ãâ, 2)­ áª®«ìª® â®ç­® ¬®¦­® ®æ¥­¨âì ãá¯¥¢ ¥¬®áâì
¯® ¨­â¥««¥ªâã, 3)ª ª ¨§¬¥­¨âáï á ¬®®æ¥­ª  ¯®¤à®áâª , ¥á«¨ ¥£® á®æ¨®¬¥â-
à¨ç¥áª¨© áâ âãá ¢®§à áâ¥â, 4)ª ª § ¢¨á¨â ®æ¥­ª  áâã¤¥­â  ­  íª§ ¬¥­¥ ®â
ãá¯¥¢ ¥¬®áâ¨ ¢ â¥ç¥­¨¥ á¥¬¥áâà .

� ªâ®à­ë©  ­ «¨§ (¤ «¥¥ | ��) | ª®¬¯«¥ªá  ­ «¨â¨ç¥áª¨å ¬¥â®¤®¢,
¯®§¢®«ïîé¨å ¢ëï¢¨âì áªàëâë¥ (« â¥­â­ë¥) ¯à¨§­ ª¨ ª ª®£®-«¨¡® ï¢«¥-
­¨ï ¨«¨ á®¡ëâ¨ï, ¥£® ¢­ãâà¥­­îî áâàãªâãàã. �®§­¨ª­®¢¥­¨¥ �� ¡ë«®
á¢ï§ ­® á ®¤­®© áâ®à®­ë á ®á®§­ ­¨¥¬ â®£®, çâ® ¬­®¦¥áâ¢® ï¢«¥­¨© ¯á¨å®-
«®£¨ç¥áª®£® ¨«¨ á®æ¨ «ì­®£® å à ªâ¥à  ¨¬¥¥â á«®¦­ãî ¯à¨à®¤ã,   á ¤àã-
£®© áâ®à®­ë, á ¢­¥¤à¥­¨¥¬ áâ â¨áâ¨ç¥áª¨å ¬¥â®¤®¢ ¢ ®¡é¥áâ¢¥­­ë¥ ­ ãª¨.
�¥¬ « ï § á«ã£  ¢­¥¤à¥­¨ï �� ¢ ¯á¨å®«®£¨î ¯à¨­ ¤«¥¦¨â �.�. �¥ââ¥«ã ¨
�.�. �©§¥­ªã, á®§¤ ¢è¨¬ ­  ®á­®¢¥ ¯à¨¬¥­¥­¨ï íâ®£® ¬¥â®¤  ä ªâ®à­ë¥
â¥®à¨¨ «¨ç­®áâ¨.

� à¨ æ¨®­­ë©  ­ «¨§ á¢ï§ ­ á ®æ¥­ª®© ¢«¨ï­¨ï æ¥«®£® àï¤  ä ªâ®-
à®¢ (­¥§ ¢¨á¨¬ëå ¯¥à¥¬¥­­ëå). �â®â ¬¥â®¤ ¯à¨¬¥­ï¥âáï ¯®çâ¨ ¢® ¢á¥å
®¡« áâïå ¯á¨å®«®£¨¨.

� â¥¬ â¨ç¥áª®¥ ¬®¤¥«¨à®¢ ­¨¥. �á«¨ áâ â¨áâ¨ç¥áª¨¥ ¬¥â®¤ë
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¨á¯®«ì§ãîâáï ¤«ï ¯®¤ëâ®¦¨¢ ­¨ï ¤ ­­ëå íªá¯¥à¨¬¥­â  ¨ ¯à®¢¥àª¨ áâ -
â¨áâ¨ç¥áª¨å £¨¯®â¥§, â® ¬ â¥¬ â¨ç¥áª®¥ ¬®¤¥«¨à®¢ ­¨¥ ¬®¦¥â ¡ëâì ®å -
à ªâ¥à¨§®¢ ­®, ª ª ®¯®áà¥¤áâ¢¥­­®¥ â¥®à¥â¨ç¥áª®¥ ¨ í¬¯¨à¨ç¥áª®¥ ¨áá«¥-
¤®¢ ­¨¥ ®¡ê¥ªâ , ¯à¨ ª®â®à®¬ ¨§ãç ¥âáï ­¥ á ¬ ®¡ê¥ªâ,   ­¥ª®â®à ï ¢á¯®-
¬®£ â¥«ì­ ï ¨áªãááâ¢¥­­ ï ¨«¨ ¥áâ¥áâ¢¥­­ ï á¨áâ¥¬ . � â¥¬ â¨ç¥áª¨¥
¬®¤¥«¨ ¯à¨¬¥­ïîâáï ¤«ï ¨áá«¥¤®¢ ­¨ï è¨à®ª®£® ªàã£  ¯á¨å¨ç¥áª¨å ¯à®-
æ¥áá®¢. �®¦­® ®¦¨¤ âì, çâ® ¨áá«¥¤®¢ ­¨¥ ¬¥â®¤®¢ ¬ â¥¬ â¨ç¥áª®£® ¬®-
¤¥«¨à®¢ ­¨ï ¢ ¯á¨å®«®£¨¨ ¯®§¢®«¨â ¡®«¥¥ ç¥âª® ¨ ®¤­®§­ ç­® ®¯à¥¤¥«¨âì
¯à®æ¥ááë ¯ ¬ïâ¨, ¢®á¯à¨ïâ¨ï, ¬ëè«¥­¨ï, â¢®àç¥áâ¢ , ¨£àë ¨ ¤à.

�¥â®¤ë â¥®à¨¨ ¨­ä®à¬ æ¨¨ ­ è«¨ ¡®«ìè®¥ à á¯à®áâà ­¥­¨¥ ¢
¨áá«¥¤®¢ ­¨ïå ¯à®æ¥áá®¢ ®¡­ àã¦¥­¨ï, à §«¨ç¥­¨ï ¨ ®¯®§­ ­¨ï ç¥«®¢¥-
ª®¬ á¨£­ «®¢, ¯¥à¥à ¡®âª¨ ¨¬ ¨­ä®à¬ æ¨¨ ¢ á¨âã æ¨¨ ¢ë¡®à , à¥è¥­¨ï
­¥ª®â®àëå § ¤ ç, ¤¥ïâ¥«ì­®áâ¨ ®¯¥à â®à®¢ ¢ á¨áâ¥¬ å ýç¥«®¢¥ª-¬ è¨­ þ
¨.â.¤. �¥®à¨ï ¨­ä®à¬ æ¨¨ ¢®§­¨ª«  ª ª áâ â¨áâ¨ç¥áª ï â¥®à¨ï á¢ï§¨, ¨á-
¯®«ì§ãîé ï â¥®à¥â¨ª®-¢¥à®ïâ­®áâ­ë¥ ¯à¥¤áâ ¢«¥­¨ï. � ­¥© áâ ¢¨« áì § -
¤ ç  ª®«¨ç¥áâ¢¥­­®£® ¨§¬¥à¥­¨ï á®®¡é¥­¨©, ¯à¥¤áâ ¢«¥­­ëå ¯® ª ­ «ã
á¢ï§¨, ¨ ¡ë« ä®à¬ «¨§®¢ ­ «¨èì â®â  á¯¥ªâ ¯®­ïâ¨ï ¨­ä®à¬ æ¨¨, ª®â®-
àë© å à ªâ¥à¨§ã¥âáï á­ïâ®© ­¥®¯à¥¤¥«¥­­®áâìî.

� ­ áâ®ïé¥¥ ¢à¥¬ï ¢áñ ¡®«ìè¥¥ à á¯à®áâà ­¥­¨¥ ¯®«ãç ¥â â ª ­ §ë¢ -
¥¬ë© á¨áâ¥¬­ë© ¬¥â®¤ ¨«¨ á¨áâ¥¬­ë© ¯®¤å®¤ ª  ­ «¨§ã çà¥§¢ëç ©­®
è¨à®ª®£® ª« áá  ®¡ê¥ªâ®¢, ­ ç¨­ ï ®â ä®à¬ «ì­ëå áâàãªâãà, à §à ¡ -
âë¢ ¥¬ëå ¢ ¬ â¥¬ â¨ª¥, ¨ ª®­ç ï á®æ¨ «ì­ë¬¨ ï¢«¥­¨ï¬¨ ¨ ¯à®æ¥áá ¬¨.
�á¯®«ì§®¢ ­¨¥ â ª¨å ¬¥â®¤®¢ ¨ â ª®£® ä®à¬ «ì­®£®  ¯¯ à â , ª®â®àë¥ ­¥
¨£­®à¨àãîâ ¢á¥© á«®¦­®áâ¨, ¯à¨áãé¥© à áá¬ âà¨¢ ¥¬®© á¨áâ¥¬ë: ¢§ ¨-
¬®á¢ï§¨ ¬¥¦¤ã ¡®«ìè¨¬ ç¨á«®¬ ä ªâ®à®¢, ®¯à¥¤¥«ïîé¨å ¥¥ ¯®¢¥¤¥­¨¥;
­¥®¯à¥¤¥«¥­­®áâ¨ ¯®¢¥¤¥­¨ï á¨áâ¥¬ë ¢ æ¥«®¬ ¨ á®áâ ¢«ïîé¨å ¥¥ ç áâ¥©;
à §¢¨â¨ï á¨áâ¥¬ë, ®¡ãá«®¢«¥­­®£® ¨§¬¥­¥­¨¥¬ á¢®©áâ¢ á®áâ ¢­ëå ç áâ¥©
¨ ãá«®¢¨© áãé¥áâ¢®¢ ­¨ï á¨áâ¥¬ë.

�ë à áá¬®âà¥«¨ ®á­®¢­ë¥ ¬ â¥¬ â¨ç¥áª¨¥ ¬¥â®¤ë, ¯à¨¬¥­ï¥¬ë¥ ¢
¯á¨å®«®£¨¨ ¨ à¥ª®¬¥­¤ã¥¬ë¥ ª ¯à¥¯®¤ ¢ ­¨î áâã¤¥­â ¬-¯á¨å®«®£ ¬. �à¨
¨á¯®«ì§®¢ ­¨¨ â®£® ¨«¨ ¨­®£® ¬ â¥¬ â¨ç¥áª®£® ¬¥â®¤  ¯á¨å®«®£ ¤®«¦¥­
á®¡«î¤ âì ­¥ª®â®àë¥ ¬¥â®¤®«®£¨ç¥áª¨¥ ¯à¨­æ¨¯ë: ®¡¥á¯¥ç¨¢ âì ®à£ ­¨-
ç¥áªãî á¢ï§ì ¢á¥å íâ ¯®¢ ¨áá«¥¤®¢ ­¨ï ¤àã£ á ¤àã£®¬; ®¡¥á¯¥ç¨¢ âì ®¤­®-
à®¤­®áâì ¨§ãç ¥¬®© á®¢®ªã¯­®áâ¨ ®¡ê¥ªâ®¢; ¢ë¯®«­ïâì ­¥ª®â®àë¥ ¯à ¢¨« 
¨­â¥à¯à¥â æ¨¨ à¥§ã«ìâ â®¢  ­ «¨§  ¨ â.¤. �â® ¤ ñâ ¢®§¬®¦­®áâì á¤¥« âì
¡®«¥¥ ¯®­ïâ­ë¬ æ¥«ì ¯à¨¬¥­¥­¨ï â®£® ¨«¨ ¨­®£® ¬¥â®¤  ¢ ¯á¨å®«®£¨ç¥á-
ª®¬ ¨áá«¥¤®¢ ­¨¨.
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�®à¬¨à®¢ ­¨¥ ã ¤¥â¥© ­ ãç­ëå ¯®­ïâ¨© ¨ ¨å á¨áâ¥¬ ï¢«ï¥âáï ®¤­®©
¨§ ¢ ¦­¥©è¨å § ¤ ç ®¡ãç¥­¨ï ¢ èª®«¥, â ª ª ª ¨¬¥­­® ¯®­ïâ¨ï ¢ë¯®«-
­ïîâ àï¤ äã­ªæ¨©, á¯®á®¡áâ¢ãîé¨å ¯®§­ ­¨î ç¥«®¢¥ª®¬ ®ªàã¦ îé¥£®
¬¨à . �á¨å®«®£¨ (�.�. �ë£®âáª¨©, �.�. �¥ªª¥à, �.�. �®«®¤­ ï ¨ ¤à.)
áç¨â îâ, çâ® ä®à¬¨à®¢ ­¨¥ ¯®­ïâ¨©­®£® ¬ëè«¥­¨ï § ª« ¤ë¢ ¥â ®á­®¢ã
à §¢¨â¨ï «¨ç­®áâ¨ ¨ ¥ñ ®â­®è¥­¨© á ®ªàã¦ îé¨¬ ¬¨à®¬. �«ï â®£® çâ®¡ë
¯à ¢¨«ì­® ®à£ ­¨§®¢ âì ¨§ãç¥­¨¥ ¬ â¥¬ â¨ç¥áª¨å ¯®­ïâ¨© ¢ èª®«¥, ãç¨-
â¥«ì ¤®«¦¥­ ¢« ¤¥âì â¥®à¥â¨ç¥áª¨¬¨ ®á­®¢ ¬¨ ¤ ­­®£® ¯à®æ¥áá , ¯à¥¦¤¥
¢á¥£®, ®­ ¤®«¦¥­ ¨¬¥âì ¯à¥¤áâ ¢«¥­¨¥ ® áâàãªâãà¥ ä®à¬¨àã¥¬®£® ¯®­ïâ¨ï,
  â ª¦¥ à á¯®« £ âì á®®â¢¥âáâ¢ãîé¥© ®à¨¥­â¨à®¢®ç­®© ®á­®¢®© ¤¥ïâ¥«ì-
­®áâ¨.

�¥®à¥â¨ç¥áª¨¥ ®á­®¢ë ¯à®æ¥áá  ¨§ãç¥­¨ï ¬ â¥¬ â¨ç¥áª¨å ¯®­ïâ¨© ¨§-
« £ îâáï ¢ ¢ã§®¢áª®¬ ªãàá¥ ¬¥â®¤¨ª¨ ­  ®á­®¢¥ âà ªâ®¢ª¨ áãé­®áâ¨ ¯®-
­ïâ¨ï, § ¨¬áâ¢®¢ ­­®© ¢ âà ¤¨æ¨®­­®© «®£¨ª¥. �­  å à ªâ¥à¨§ã¥âáï á«¥-
¤ãîé¨¬¨ ¯®«®¦¥­¨ï¬¨: â¥à¬¨­ ý¯®­ïâ¨¥þ ¯à¨¬¥­ï¥âáï ¤«ï ®¡®§­ ç¥­¨ï
¬ëá«¥­­®£® ª« áá  ®¡ê¥ªâ®¢ à¥ «ì­®© ¤¥©áâ¢¨â¥«ì­®áâ¨ ¨ ­ è¥£® á®§­ -
­¨ï; ª ¦¤®¥ ¯®­ïâ¨¥ ®¡ê¥¤¨­ï¥â ¢ á¥¡¥ ª« áá ®¡ê¥ªâ®¢ | ®¡êñ¬ ¤ ­­®£®
¯®­ïâ¨ï, ¨ å à ªâ¥à¨áâ¨ç¥áª¨¥ á¢®©áâ¢ , ¯à¨áãé¨¥ ¢á¥¬ ®¡ê¥ªâ ¬ ¤ ­­®£®
ª« áá  ¨ â®«ìª® ¨¬; á®¤¥à¦ ­¨¥ ¯®­ïâ¨ï à áªàë¢ ¥âáï ¥£® ®¯à¥¤¥«¥­¨¥¬.
� ­­ãî âà ªâ®¢ªã ª â¥£®à¨¨ ¯®­ïâ¨ï ¬ë ­ §¢ «¨ ®¡ê¥ªâ­®©. �®¤ ¥ñ ¢«¨-
ï­¨¥¬ ¯à®æ¥áá ä®à¬¨à®¢ ­¨ï ¬ â¥¬ â¨ç¥áª¨å ¯®­ïâ¨© á¢®¤¨âáï ª  ­ «¨§ã
®¡ê¥ªâ®¢ ¨§ ®¡êñ¬  ­®¢®£® ¯®­ïâ¨ï á æ¥«ìî ¢ëï¢«¥­¨ï ¨å áãé¥áâ¢¥­­ëå
á¢®©áâ¢. �®¤¥à¦ ­¨¥ ¯®­ïâ¨ï á®áâ®¨â ¨§ ª®­¥ç­®£® ¬­®¦¥áâ¢  ýáãé¥áâ-
¢¥­­ëå á¢®©áâ¢þ, ª®â®àë¥ á®áâ ¢«ïîâ ®¯à¥¤¥«ïîé¨© ¯à¨§­ ª. � ¨â®£¥
¯®«ãç ¥âáï, çâ® á®¤¥à¦ ­¨¥ ¯®­ïâ¨ï § ¢¨á¨â ®â â®£®, ª ª®¥ ®¯à¥¤¥«¥­¨¥
¢ë¡à ­®, â® ¥áâì á®¤¥à¦ ­¨¥ ­®á¨â áã¡ê¥ªâ¨¢­ë© å à ªâ¥à. �¡êñ¬ ¯®-
­ïâ¨ï á®áâ®¨â ¨§ â¥å ­ £«ï¤­ëå ®¡à §®¢, ª®â®àë¥ ¢®§­¨ª îâ ¢ á®§­ ­¨¨
ç¥«®¢¥ª  ¯®¤ ¢«¨ï­¨¥¬ ¨§ãç¥­¨ï ¯®­ïâ¨ï. �¡à §®¢ ­¨¥ ¯®­ïâ¨ï ®â®¦-
¤¥áâ¢«ï¥âáï á ãá¢®¥­¨¥¬ ¥£® ®¯à¥¤¥«¥­¨ï. � á¢ï§¨ á íâ¨¬ ¢ ¬¥â®¤¨ª¥ áã-
é¥áâ¢ã¥â â®çª  §à¥­¨ï, çâ® ä®à¬¨à®¢ ­¨¥ ¯®­ïâ¨ï | ªà âª®¢à¥¬¥­­ë©
 ªâ. �®«¥¥ â®£®, ¢á«¥¤ §  ä®à¬ «ì­®© «®£¨ª®© ®¯à¥¤¥«¥­¨¥ à áá¬ âà¨¢ -
¥âáï ª ª ­¥ª ï ý®¯¥à æ¨ïþ | ¤¥©áâ¢¨¥, ª®â®à®¬ã ­ã¦­® ãç¨âì. �áå®¤ï ¨§
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â ª®£® ¯®­¨¬ ­¨ï ®¯à¥¤¥«¥­¨ï, ¬­®£® ãá¨«¨© ¢ ¯à ªâ¨ª¥ ®¡ãç¥­¨ï ¯à¥¤-
¯à¨­¨¬ ¥âáï ¤«ï â®£®, çâ®¡ë ¯®¤¢¥áâ¨ ¤¥â¥© ª ý®âªàëâ¨îþ ®¯à¥¤¥«¥­¨ï
¯®­ïâ¨ï.

�¡ê¥ªâ­ ï âà ªâ®¢ª  ª â¥£®à¨¨ ¯®­ïâ¨ï, ­ ç¨­ ï á �.�. �ë£®âáª®£®,
­¥ à § ¯®¤¢¥à£ « áì ªà¨â¨ª¥ á® áâ®à®­ë ¯á¨å®«®£®¢. � ç áâ­®áâ¨, ®â¬¥-
ç «®áì, çâ® ¯à¨ â ª®¬ ¯®¤å®¤¥ ª ¯®­¨¬ ­¨î áãé­®áâ¨ ¯®­ïâ¨ï, ®á­®¢­®¥
¢­¨¬ ­¨¥ ã¤¥«ï¥âáï ä®à¬¨à®¢ ­¨î ã¬¥­¨© ®â«¨ç âì ®¤­® ¯®­ïâ¨¥ ®â ¤àã-
£®£®, ¯®¤¢®¤¨âì ®¡ê¥ªâë ¯®¤ ¯®­ïâ¨¥. �à¨ íâ®¬ ¢ áâ®à®­¥ ®áâ îâáï ¢ ¦-
­¥©è¨¥ ª®¬¯®­¥­âë ¯®­ïâ¨ï, ­  ®á­®¢¥ ª®â®àëå ®áãé¥áâ¢«ï¥âáï ¬ëè«¥-
­¨¥ ¢ ¯®­ïâ¨ïå, ª®â®àë¥ ¯®¬®£ îâ ¯à¨¬¥­ïâì ¯®­ïâ¨¥ ¢ ¯®§­ ¢ â¥«ì­®©
¤¥ïâ¥«ì­®áâ¨. �à¥¤áâ ¢¨â¥«¨ â¥®à¨¨ ¯®§­ ­¨ï �.�. �¢ëàñ¢, �.�. �¥ªâ®à-
áª¨© ¨ ¤à. ®â¬¥ç «¨, çâ® ¯® ý®¡ê¥ªâ­®¬ãþ â¨¯ã (­  ®á­®¢¥ à áá¬®âà¥­¨ï
®¡ê¥ªâ®¢ à¥ «ì­®© ¤¥©áâ¢¨â¥«ì­®áâ¨) ®¡à §ãîâáï, ­ ¯à¨¬¥à, ¥áâ¥áâ¢¥­­®-
­ ãç­ë¥ ¯®­ïâ¨ï. �¥®à¥â¨ç¥áª¨¥ ¯®­ïâ¨ï, ª ª®â®àë¬ ®â­®áïâáï ¬ â¥¬ â¨-
ç¥áª¨¥ ¯®­ïâ¨ï, ®¡à §ãîâáï ­  ®á­®¢¥ ¨áá«¥¤®¢ ­¨ï ­¥ª®â®à®£® ¨¤¥ «¨§¨-
à®¢ ­­®£® ®¡ê¥ªâ . � ¯à®æ¥áá¥ ¥£® ¨§ãç¥­¨ï ¢®§­¨ª ¥â á¨áâ¥¬  áã¦¤¥­¨©,
ª®â®à ï á â¥ç¥­¨¥¬ ¢à¥¬¥­¨ «®£¨ç¥áª¨ ã¯®àï¤®ç¨¢ ¥âáï. �¯à¥¤¥«¥­¨¥ á«ã-
¦¨â ­ ç «ì­ë¬ §¢¥­®¬ íâ®£® ã¯®àï¤®ç¥­¨ï. �ç¥¢¨¤­®, çâ® ¯®¤®¡­ ï âà ª-
â®¢ª  áãé­®áâ¨ ¯®­ïâ¨ï áãé¥áâ¢¥­­® ®â«¨ç ¥âáï ®â ®¡ê¥ªâ­®©.

� ¬ ã¤ «®áì ¯®áâà®¨âì «®£¨ç¥áªãî ¬®¤¥«ì ¬ â¥¬ â¨ç¥áª®£® ¯®­ïâ¨ï,
ª®â®à ï á«ã¦¨â ¯®¤â¢¥à¦¤¥­¨¥¬ â®£®, çâ® ¬ â¥¬ â¨ç¥áª®¥ ¯®­ïâ¨¥ ï¢-
«ï¥âáï ­®á¨â¥«¥¬ ¢á¥© ¨­ä®à¬ æ¨¨ ® á®®â¢¥âáâ¢ãîé¥¬ ¬ â¥¬ â¨ç¥áª®¬
®¡ê¥ªâ¥, ª®â®à ï ¢§ ¨¬®á¢ï§ ­  ¨ «®£¨ç¥áª¨ ã¯®àï¤®ç¥­ . �¬¥­­® ¢áï íâ 
¨­ä®à¬ æ¨ï ¨ á®áâ ¢«ï¥â á®¤¥à¦ ­¨¥ ¯®­ïâ¨ï. �¡êñ¬ ¯®­ïâ¨ï á®áâ®¨â
¨§ ¯®­ïâ¨©, ª®â®àë¥ ý�ã¦¥þ ¤ ­­®£®. � ªãî âà ªâ®¢ªã ª â¥£®à¨¨ ¯®­ïâ¨ï
¬ë ­ §¢ «¨ «®£¨ª®-¨­ä®à¬ â¨¢­®©. �®¤¥à¦ ­¨¥ ¯®­ïâ¨ï á â®çª¨ §à¥­¨ï
«®£¨ª®-¨­ä®à¬ â¨¢­®© âà ªâ®¢ª¨ ®¡ê¥ªâ¨¢­® ¨ ¯®â¥­æ¨ «ì­® ¡¥áª®­¥ç­®.
�â ¢ë¡®à  ®¯à¥¤¥«¥­¨ï § ¢¨á¨â ­¥ á®¤¥à¦ ­¨¥ ¯®­ïâ¨ï,   ä®à¬  «®£¨-
ç¥áª®£® ã¯®àï¤®ç¥­¨ï ­ ª®¯«¥­­®© ¨­ä®à¬ æ¨¨, â® ¥áâì á®®â¢¥âáâ¢ãîé ï
â¥®à¨ï. �¡à §®¢ ­¨¥ ¯®­ïâ¨ï ¯à®â¥ª ¥â ¢ â¥ç¥­¨¥ ¢á¥© ¦¨§­¨ ç¥«®¢¥ª .
� ¦­¥©è¥¥ §­ ç¥­¨¥ ¯à¨ íâ®¬ ¨£à ¥â ¬ â¥¬ â¨ç¥áª¨© ®¡ê¥ªâ, ¨§ãç¥­¨¥ ª®-
â®à®£® ¨ ¯à¨¢®¤¨â ª ®¡à §®¢ ­¨î ­®¢®£® ¯®­ïâ¨ï. � â¥¬ â¨ç¥áª¨© ®¡ê¥ªâ
¨ ¯®­ïâ¨¥ | à §­ë¥ ª â¥£®à¨¨. �éñ �. �à¥£¥ § ¬¥ç «, çâ® ¯®­ïâ¨¥ | íâ®
­¥ ¢¥éì.

�®à¬¨à®¢ ­¨¥ ¬ â¥¬ â¨ç¥áª®£® ¯®­ïâ¨ï à áá¬ âà¨¢ ¥âáï ­ ¬¨ ª ª
¯à®æ¥áá á®¢¬¥áâ­®© ¤¥ïâ¥«ì­®áâ¨ ãç¨â¥«ï ¨ ãç é¨åáï, ­ ¯à ¢«¥­­ë© ­ 
ãá¢®¥­¨¥ á®¤¥à¦ ­¨ï ¯®­ïâ¨ï ¨ á¯®á®¡®¢ ¤¥ïâ¥«ì­®áâ¨ á ­¨¬. �à ¤¨æ¨-
®­­® áå¥¬  ä®à¬¨à®¢ ­¨ï ¬ â¥¬ â¨ç¥áª®£® ¯®­ïâ¨ï ­ ¯à ¢«¥­  ­  ãá¢®-
¥­¨¥ ¥£® ®¯à¥¤¥«¥­¨ï. �á­®¢­ë¬¨ íâ ¯ ¬¨ ä®à¬¨à®¢ ­¨ï ¯®­ïâ¨ï á
«®£¨ª®-¨­ä®à¬ â¨¢­®© â®çª¨ §à¥­¨ï áâ ­®¢ïâáï ¢¢¥¤¥­¨¥ ¯®­ïâ¨ï (­  á -
¬®¬ ¤¥«¥ | ¢¢¥¤¥­¨¥ ¬ â¥¬ â¨ç¥áª®£® ®¡ê¥ªâ , ª®â®àë© ¯®¤«¥¦¨â ¨áá«¥-
¤®¢ ­¨î) ¨ ¨§ãç¥­¨¥ á®¤¥à¦ ­¨ï ¯®­ïâ¨ï.
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�« á®¢ �.�., �®­ å®¢ �.�.
�®áª®¢áª¨© �®áã¤ àáâ¢¥­­ë© �ã¬ ­¨â à­ë© �­¨¢¥àá¨â¥â ¨¬¥­¨

�.�. �®«®å®¢ 
e-mail: DAVlasov@yandex.ru

� á®¢à¥¬¥­­ëå ãá«®¢¨ïå ã¦¥ áâ «® ­¥¤®áâ â®ç­® ®à¨¥­â¨à®¢ âìáï ­ 
âà ¤¨æ¨®­­ë¥ ãç¥¡­ë¥ ªãàáë ¨ ¬¥â®¤¨ç¥áª®¥ ®¡¥á¯¥ç¥­¨¥ ãç¥¡­®£® ¯à®-
æ¥áá . �¤­¨¬ ¨§ ¬¥â®¤®«®£¨ç¥áª¨å ®á­®¢ ­¨© áâ ­®¢¨âáï â¥®à¨ï ¯¥¤ £®£¨-
ç¥áª¨å â¥å­®«®£¨© (�.�. �®­ å®¢),   â ª ¦¥ â¥å­®«®£¨ç¥áª ï à¥ «¨§ æ¨ï
§ ª®­®¬¥à­®áâ¥© ¤¨¤ ªâ¨ç¥áª®£® ¥¤¨­áâ¢  á®¤¥à¦ â¥«ì­®© ¨ ¯à®æ¥ááã «ì-
­ëå áâ®à®­ ®¡ãç¥­¨ï.

�¥«ì ¤ ­­®© áâ âì¨ | à áªàëâ¨¥ ¬¥å ­¨§¬®¢ ¯à®¥ªâ¨à®¢ ­¨ï ­®¢ëå
ãç¥¡­ëå ªãàá®¢ ¢ á®®â¢¥âáâ¢¨¨ á âà¥¡®¢ ­¨ï¬¨ �®áã¤ àáâ¢¥­­®£® ®¡à §®-
¢ â¥«ì­®£® áâ ­¤ àâ .

� ­ áâ®ïé¥¥ ¢à¥¬ï ã­¨¢¥àá¨â¥âë ®á¢ ¨¢ îâ �®áã¤ àáâ¢¥­­ë¥ áâ ­-
¤ àâë ¯à®ä¥áá¨®­ «ì­®£® ®¡à §®¢ ­¨ï, á®¤¥à¦ é¨¥ ­®¢ãî ®¡à §®¢ â¥«ì-
­ãî ®¡« áâì ý�à¨ª« ¤­ ï ¬ â¥¬ â¨ª þ (á¯¥æ¨ «ì­®áâ¨ ý�à¨ª« ¤­ ï ¨­-
ä®à¬ â¨ª þ, ý�¨­ ­áë ¨ ªà¥¤¨âþ, ý�®áã¤ àáâ¢¥­­®¥ ¨ ¬ã­¨æ¨¯ «ì­®¥
ã¯à ¢«¥­¨¥þ, ý�¨à®¢ ï íª®­®¬¨ª þ) á®áâ®ïéãî ¨§ ý�¨­¥©­®£® ¯à®£à ¬-
¬¨à®¢ ­¨ïþ, ý�¥®à¨¨ ¨£àþ, ý�áá«¥¤®¢ ­¨ï ®¯¥à æ¨©þ. �à¨ª« ¤­ë¥ ¬ â¥-
¬ â¨ç¥áª¨¥ ¤¨áæ¨¯«¨­ë ¨¬¥îâ ¨áª«îç¨â¥«ì­® ¢ ¦­®¥ §­ ç¥­¨¥ ª ª ¤«ï
¯à®æ¥áá  ä®à¬¨à®¢ ­¨ï ¯à®ä¥áá¨®­ «ì­®© ª®¬¯¥â¥­â­®áâ¨ ¡ã¤ãé¨å á¯¥-
æ¨ «¨áâ®¢ ¢ ¯à®æ¥áá¥ ®¡ãç¥­¨ï, â ª ¨ ¤«ï ¨å ¯®á«¥¤ãîé¥© ¯à®ä¥áá¨®­ «ì-
­®© ¤¥ïâ¥«ì­®áâ¨.

�¥«ì ¥¤¨­®£® ªãàá  ý�à¨ª« ¤­ ï ¬ â¥¬ â¨ª þ | à §¢¨â¨¥ ¯à®ä¥á-
á¨®­ «ì­®© ª®¬¯¥â¥­â­®áâ¨ ¡ã¤ãé¨å á¯¥æ¨ «¨áâ®¢ ¢  á¯¥ªâ¥ íª®­®¬¨ª®-
¬ â¥¬ â¨ç¥áª®© ªã«ìâãàë. �à¨ ¯à®¥ªâ¨à®¢ ­¨¨ ãç¥¡­®£® ªãàá  ý�à¨-
ª« ¤­ ï ¬ â¥¬ â¨ª þ ­ ¬¨ ¨á¯®«ì§®¢ ­ë á«¥¤ãîé¨¥ ¯à¨­æ¨¯ë ¨­â¥£à -
æ¨¨: ã­¨ä¨æ¨à®¢ ­­®áâì ¬ â¥¬ â¨ç¥áª¨å ¬®¤¥«¥©, ¨á¯®«ì§ã¥¬ëå
¢ ªãàá å ý�¨­¥©­®¥ ¯à®£à ¬¬¨à®¢ ­¨¥þ, ý�¥®à¨ï ¨£àþ, ý�áá«¥¤®¢ ­¨¥
®¯¥à æ¨©þ; ¥¤¨­áâ¢® ¯®­ïâ¨©­®-ª â¥£®à¨ «ì­®£®  ¯¯ à â  ¨ ã­¨-
¢¥àá «ì­®áâì á¨áâ¥¬ë ¬ â¥¬ â¨ç¥áª¨å ¬¥â®¤®¢ ¢­ãâà¨¬®¤¥«ì­®£®
¨áá«¥¤®¢ ­¨ï; ¢§ ¨¬®á¢ï§ ­­®áâì á¨áâ¥¬ § ¤ ç, ª ª à¥§ã«ìâ â ¯à®-
¥ªâ¨à®¢ ­¨ï ¡«®ª  â¥å­®«®£¨ç¥áª®© ª àâë ý�®§¨à®¢ ­¨¥þ; ¨­â¥£à æ¨ï
âà¥å £àã¯¯ ¬¨ªà®æ¥«¥© ¨ ®¯â¨¬¨§ æ¨ï ¯®«ãç¥­­®© ¥¤¨­®© á¨á-
â¥¬ë ¬¨ªà®æ¥«¥©, ®¡à §ãîé¨å ¡«®ª â¥å­®«®£¨ç¥áª®© ª àâë ý�¥«¥¯®« -
£ ­¨¥þ; á®§¤ ­¨¥ ®¡é¥£® ¬®­¨â®à¨­£  ª®­âà®«ì­®-¨§¬¥à¨â¥«ì­ëå
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¬ â¥à¨ «®¢ ª ª à¥§ã«ìâ â ¯à®¥ªâ¨à®¢ ­¨ï ¡«®ª  ý�¨ £­®áâ¨ª þ â¥å­®-
«®£¨ç¥áª®© ª àâë; ¥¤¨­ ï á¨áâ¥¬  â¨¯¨ç­ëå ®è¨¡®ª ­  ¡ §¥ ¡«®ª  ý�®à-
à¥ªæ¨ïþ â¥å­®«®£¨ç¥áª®© ª àâë.

�áâ ­®¢¨¬áï ­  â¥å­®«®£¨ç¥áª¨å ¯à®æ¥¤ãà å ¯à®¥ªâ¨à®¢ ­¨ï ¨­â¥£-
à¨à®¢ ­­®£® ªãàá  ý�à¨ª« ¤­ ï ¬ â¥¬ â¨ª þ ¨ à áá¬®âà¨¬ á¯¥ªâà ¬¥-
â®¤¨ç¥áª¨å ¯à®¡«¥¬, á¢ï§ ­­ëå á ¯à¨­æ¨¯¨ «ì­ë¬¨ ¢®¯à®á ¬¨ à §à -
¡®âª¨ ¯à®æ¥¤ãà­®© áå¥¬ë ¯à®¥ªâ¨à®¢®ç­®© ¤¥ïâ¥«ì­®áâ¨ ¯® á®§¤ ­¨î
ãç¥¡­®£® ªãàá  ý�à¨ª« ¤­ ï ¬ â¥¬ â¨ª þ. � ª à¥§ã«ìâ â â¥®à¥â¨ç¥áª¨å
¨áá«¥¤®¢ ­¨© ­ ¬¨ ¢ë¤¥«¥­ ¯¥à¥ç¥­ì ¯à¨­æ¨¯¨ «ì­ëå ¯à¨§­ ª®¢ â¥å­®-
«®£¨ç¥áª®£® ¯®¤å®¤ , ª®â®àë¥ ï¢«ïîâáï ¬¥â®¤®«®£¨ç¥áª¨¬ ®á­®¢ ­¨¥¬ ¯®-
áâà®¥­¨ï â¥®à¥â¨ç¥áª®© ¬®¤¥«¨ ªãàá  ý�à¨ª« ¤­ ï ¬ â¥¬ â¨ª þ.
�à®æ¥¤ãà  I. �­ «¨§ áâ ­¤ àâ®¢ ¨ ¢ëï¢«¥­¨¥ à®«¨ ¨ ¬¥áâ  ªãàá  ¯à¨-
ª« ¤­®© ¬ â¥¬ â¨ª¨ ¢ ¯à®ä¥áá¨®­ «ì­®¬ áâ ­®¢«¥­¨¨ ¡ã¤ãé¨å á¯¥æ¨ -
«¨áâ®¢.
�à®æ¥¤ãà  II. �¯à¥¤¥«¥­¨¥ â¥¬ â¨ç¥áª®© áâàãªâãàë ªãàá  ý�à¨ª« ¤-
­ ï ¬ â¥¬ â¨ª þ.
�à®æ¥¤ãà  III. �¥â «¨§ æ¨ï ãç¥¡­ëå â¥¬ ªãàá  ¯® á®¢®ªã¯­®áâï¬
ãç¥¡­ëå í«¥¬¥­â®¢.
�à®æ¥¤ãà  IV. �à®¥ªâ¨à®¢ ­¨¥ æ¥«¥¢®£® ª®¬¯®­¥­â  ãç¥¡­®£® ªãàá 
ý�à¨ª« ¤­ ï ¬ â¥¬ â¨ª þ.
�à®æ¥¤ãà  V. �à®¥ªâ¨à®¢ ­¨¥ ¤¨ £­®áâ¨ç¥áª®£® ª®¬¯®­¥­â  ãç¥¡-
­®£® ªãàá  ý�à¨ª« ¤­ ï ¬ â¥¬ â¨ª þ.
�à®æ¥¤ãà  VI. �à®¥ªâ¨à®¢ ­¨¥ á®¤¥à¦ â¥«ì­®£® ª®¬¯®­¥­â  ãç¥¡-
­®£® ªãàá  ý�à¨ª« ¤­ ï ¬ â¥¬ â¨ª þ.
�à®æ¥¤ãà  VII. �®­áâàã¨à®¢ ­¨¥ â¥å­®«®£¨ç¥áª¨å ª àâ ãç¥¡­®£®
ªãàá  ý�à¨ª« ¤­ ï ¬ â¥¬ â¨ª þ.
�à®æ¥¤ãà  VIII. �­â¥£à æ¨ï ªãàá  ý�à¨ª« ¤­ ï ¬ â¥¬ â¨ª þ (¯®
à §«¨ç­ë¬ ãà®¢­ï¬).
�à®æ¥¤ãà  IX. �®§¤ ­¨¥ í«¥ªâà®­­®© í­æ¨ª«®¯¥¤¨¨ ý�à¨ª« ¤­ ï ¬ -
â¥¬ â¨ª þ.
�à®æ¥¤ãà  X. �¥ «¨§ æ¨ï ª®¬¯«¥ªâ  â¥å­®«®£¨ç¥áª¨å ª àâ ¢ à¥ «ì­®¬
ãç¥¡­®¬ ¯à®æ¥áá¥ (¯¥¤ £®£¨ç¥áª¨© íªá¯¥à¨¬¥­â).
�à®æ¥¤ãà  XI. �­ «¨â¨ç¥áª ï à ¡®â  á à¥§ã«ìâ â ¬¨ ¤¨ £­®áâ¨ª.
�à®æ¥¤ãà  XII. �®§¤ ­¨¥ ­®¢®£® ¨­ä®à¬ æ¨®­­®-¬¥â®¤¨ç¥áª®£® ®¡¥á-
¯¥ç¥­¨ï ªãàá  ý�à¨ª« ¤­ ï ¬ â¥¬ â¨ª þ ¢ IT-®¡à §®¢ ­¨¨.
�à®æ¥¤ãà  XIII. �ªá¯¥àâ¨§  ¨­ä®à¬ æ¨®­­®-¬¥â®¤¨ç¥áª®£® ®¡¥á¯¥ç¥-
­¨ï ªãàá  ý�à¨ª« ¤­ ï ¬ â¥¬ â¨ª þ ¢ ãá«®¢¨ïå IT-®¡à §®¢ ­¨ï.

�à®¥ªâ¨à®¢ ­¨¥ ªãàá  ý�à¨ª« ¤­ ï ¬ â¥¬ â¨ª þ ¯à¥¤¯®« £ ¥â í¢®-
«îæ¨î ¬¥â®¤¨ç¥áª®© á¨áâ¥¬ë ¯à¥¯®¤ ¢ ­¨ï ¢ ãá«®¢¨ïå IT-®¡à §®¢ ­¨ï.
�®à¬¨à®¢ ­¨¥ á®¢à¥¬¥­­®© ¯à®ä¥áá¨®­ «ì­®© ª®¬¯¥â¥­â­®áâ¨ ¤®«¦­®
áâ âì æ¥«¥¢®© äã­ªæ¨¥© ¢á¥£® ¯à®æ¥áá  ¯®¤£®â®¢ª¨ á¯¥æ¨ «¨áâ®¢ ¢ ¢ã§ å.
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�¥«ìî ªãàá  ý�à¨ª« ¤­ ï ¬ â¥¬ â¨ª þ ï¢«ï¥âáï ä®à¬¨à®¢ ­¨¥ ®á­®¢­ëå
ª®¬¯®­¥­â®¢ ¯à®ä¥áá¨®­ «ì­®© ª®¬¯¥â¥­â­®áâ¨ ¡ã¤ãé¥£® á¯¥æ¨ «¨áâ 
¢ á®®â¢¥âáâ¢¨¨ á �®áã¤ àáâ¢¥­­ë¬ ®¡à §®¢ â¥«ì­ë¬ áâ ­¤ àâ®¬, ª®â®à®¥
­¥¢®§¬®¦­® ¡¥§: ®á¢®¥­¨ï áâã¤¥­â ¬¨ ®á­®¢ ¯à¨ª« ¤­®£® ¬ â¥¬ â¨ç¥á-
ª®£®  ¯¯ à â  (­¥®¡å®¤¨¬ëå ¤«ï à¥è¥­¨ï â¥®à¥â¨ç¥áª¨å ¨ ¯à ªâ¨ç¥áª¨å
§ ¤ ç ®¯â¨¬ «ì­®£® ã¯à ¢«¥­¨ï ¨ ¯à®£­®§¨à®¢ ­¨ï); à §¢¨â¨ï ­ ¢ëª®¢
«®£¨ç¥áª®£® ¨  «£®à¨â¬¨ç¥áª®£® ¬ëè«¥­¨ï; ¯à¨¢¨â¨ï ã¬¥­¨ï á ¬®áâ®ï-
â¥«ì­® ¨§ãç âì ¯à¨ª« ¤­ãî ¬ â¥¬ â¨ç¥áªãî «¨â¥à âãàã; ®á¢®¥­¨ï ¯à¨-
ñ¬®¢ ¢­ãâà¨¬®¤¥«ì­®£® ¨áá«¥¤®¢ ­¨ï ¨ à¥è¥­¨ï ¬ â¥¬ â¨ç¥áª¨ ä®à¬ -
«¨§®¢ ­­ëå § ¤ ç; ¢ëà ¡®âª¨ ã¬¥­¨ï ¬®¤¥«¨à®¢ âì à¥ «ì­ë¥ ¯à®æ¥ááë
¢ áä¥à¥ íª®­®¬¨ª¨, â.¥. ã¬¥âì ¯à®¢®¤¨âì ¢­ãâà¨¬®¤¥«ì­®¥ ¨áá«¥¤®¢ ­¨¥;
¯®¢ëè¥­¨ï ®¡é¥£® ãà®¢­ï ¯à¨ª« ¤­®© ¬ â¥¬ â¨ç¥áª®© ¨ íª®­®¬¨ç¥á-
ª®© ªã«ìâãàë.

�®¢ ï ®¡à §®¢ â¥«ì­ ï ®¡« áâì ý�à¨ª« ¤­ ï ¬ â¥¬ â¨ª þ (���) à á-
á¬ âà¨¢ ¥âáï ª ª à¥§ã«ìâ â ¯¥à¥¯à®¥ªâ¨à®¢ ­¨ï ¨ ®¯â¨¬¨§ æ¨¨ «®£¨ç¥á-
ª®© áâàãªâãàë á¨áâ¥¬ë ¬¨ªà®æ¥«¥© âà ¤¨æ¨®­­®£® ªãàá . �­  âà ªâã-
¥âáï ­ ¬¨ ª ª à ¡®ç¥¥ ¯®«¥ ä®à¬¨à®¢ ­¨ï á®¢à¥¬¥­­®© ¯à®ä¥áá¨®­ «ì­®©
ª®¬¯¥â¥­â­®áâ¨ ¯à¨ ¯®¤£®â®¢ª¥ ¡ã¤ãé¥£® íª®­®¬¨áâ , § ¤ ­­ ï ­  ï§ëª¥
¬ â¥¬ â¨ç¥áª®© ¤¥ïâ¥«ì­®áâ¨.

� ¬¨ à §à ¡®â ­­  ¥¤¨­ ï á¨áâ¥¬  ¬¨ªà®æ¥«¥©, ¯®§¢®«ïîé ï ®¡ê-
¥¤¨­¨âì âà¨ à §¤¥«  ¯à¨ª« ¤­®© ¬ â¥¬ â¨ª¨ (ý�¨­¥©­®¥ ¯à®£à ¬¬¨à®-
¢ ­¨¥þ, ý�¥®à¨ï ¨£àþ, ý�áá«¥¤®¢ ­¨¥ ®¯¥à æ¨©þ) ­  ¡ §¥ ¥¤¨­®© ¨ ã­¨¢¥à-
á «ì­®© á¨áâ¥¬ë ¯®­ïâ¨©­®-ª â¥£®à¨ «ì­®£®  ¯¯ à â  ä®à¬¨àã¥â ¯®á«¥-
¤®¢ â¥«ì­®áâì à §¤¥«®¢ ¯à¨ª« ¤­®© ¬ â¥¬ â¨ª¨, ®¡¥á¯¥ç¨¢ îé¥© ­¥®¡å®-
¤¨¬ãî ¯à®ä¥áá¨®­ «ì­ãî ª®¬¯¥â¥­â­®áâì ¡ã¤ãé¥£® á¯¥æ¨ «¨áâ .

�¯¨á®ª «¨â¥à âãàë
1. �®­ å®¢ �.�., �« á®¢ �.�. �®«ì ¯à¨ª« ¤­®© ¬ â¥¬ â¨ª¨ ¢ ä®à¬¨à®¢ ­¨¨ á®-

¢à¥¬¥­­®© ¬ â¥¬ â¨ç¥áª®© ªã«ìâãàë ¡ã¤ãé¥£® ¨­ä®à¬ â¨ª -íª®­®¬¨áâ / �®-
¢à¥¬¥­­ë¥ ¯à®¡«¥¬ë ¯à¥¯®¤ ¢ ­¨ï ¬ â¥¬ â¨ª¨ ¨ ¨­ä®à¬ â¨ª¨: ¬ â¥à¨ «ë
­ ãç­®-¬¥â®¤¨ç¥áª®© ª®­ä¥à¥­æ¨¨, ¢ 3 ç. á.49{55, 2006 £.

2. �®­ å®¢ �.�., �« á®¢ �.�. �®¤¥«ì ¨­â¥£à æ¨ï §­ ­¨© ¢ ªãàá¥ ý�à¨ª« ¤­ ï
¬ â¥¬ â¨ª þ/ �ªâã «ì­ë¥ ¯à®¡«¥¬ë ¬ â¥¬ â¨ª¨, ¨­ä®à¬ â¨ª¨ ¨ íª®­®¬¨ª¨.
{ �.: ¨§¤. ����, 2005 £.

3. �« á®¢ �.�., �®­ å®¢ �.�. � â¥¬ â¨ç¥áª¨¥ ¬®¤¥«¨ ¨ ¬¥â®¤ë ¢­ãâà¨¬®¤¥«ì-
­ëå ¨áá«¥¤®¢ ­¨©. { �.: ý�«ìä þ, 2007 £.

402



�������� ����������� �������� ������
���������� � ������� �����������

������������
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�¨¦áª¨© â¥å­¨ç¥áª¨© ã­¨¢¥àá¨â¥â, ª ä¥¤à  ¨­¦¥­¥à­®© ¬ â¥¬ â¨ª¨

ã«. �¥¦  1/4, £. �¨£ , LV-1048, � â¢¨ï
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� à ¡®â¥  ­ «¨§¨àãîâáï âà¨ á®áâ ¢«ïîé¨¥ ®à£ ­¨§ æ¨¨ ¯à®æ¥áá  ®¡ã-
ç¥­¨ï ¢ëáè¥© ¬ â¥¬ â¨ª¥ ¢ �¨¦áª®¬ â¥å­¨ç¥áª®¬ ã­¨¢¥àá¨â¥â¥:

{ ¯à¥¤ë¤ãé ï ¯®¤£®â®¢«¥­­®áâì áâã¤¥­â®¢;
{ áâ¨«ì ®¡ãç¥­¨ï;
{ ¢®§à áâ­ë¥ ®á®¡¥­­®áâ¨.
�¥à¢ë¥ ¤¢¥ á®áâ ¢«ïîé¨¥ ®á®¡¥­­®  ªâã «ì­ë ¤«ï áâã¤¥­â®¢ ¤­¥¢­®©

ä®à¬ë ®¡ãç¥­¨ï.
�ç¨âë¢ ï â¥­¤¥­æ¨î ª á­¨¦¥­¨î ª ç¥áâ¢  ¬ â¥¬ â¨ç¥áª®© ¯®¤£®â®¢ª¨

¢ë¯ãáª­¨ª®¢ èª®«,   â ª¦¥ ®âáãâáâ¢¨¥ ã ­¨å ­ ¢ëª®¢ á ¬®áâ®ïâ¥«ì­®©
à ¡®âë, ®ç¥¢¨¤­®, çâ® ¯®¢ëè¥­¨¥ ª ç¥áâ¢  ®¡ãç¥­¨ï ¢®§¬®¦­® «¨èì § 
áçñâ ­®¢ëå ä®à¬ ¨ ¬¥â®¤®¢ ®à£ ­¨§ æ¨¨ ¯¥¤ £®£¨ç¥áª®£® ¯à®æ¥áá . �âã-
¤¥­âë ®ç¥­ì ç áâ® ®à¨¥­â¨à®¢ ­ë ­  ®¢« ¤¥­¨¥ ­ ¢ëª ¬¨ ¨ §­ ­¨ï¬¨ ¢
ª®­ªà¥â­®© á¯¥æ¨ «ì­®áâ¨, áª¥¯â¨ç¥áª¨, «¨¡® ¤ ¦¥ ­¥£ â¨¢­® ®â­®áïáì ª
¢ëáè¥© ¬ â¥¬ â¨ª¥. �  ¯®á«¥¤­¨¥ £®¤ë ¢ �¨¦áª®¬ â¥å­¨ç¥áª®¬ ã­¨¢¥à-
á¨â¥â¥ á®ªà é¥­® ãç¥¡­®¥ ¢à¥¬ï, ¯à¥¤ãá¬®âà¥­­®¥ ãç¥¡­ë¬¨ ¯« ­ ¬¨ ¤«ï
äã­¤ ¬¥­â «ì­ëå ¤¨áæ¨¯«¨­, ¢ â®¬ ç¨á«¥ | ¢ëáè¥© ¬ â¥¬ â¨ª¨:

{ 527 ç á®¢, 4 á¥¬¥áâà  ¢ 1985 £.;
{ 384 ç á , 4 á¥¬¥áâà  ¢ 1989 £.;
{ 144 ç á , 2 á¥¬¥áâà  ¢ ­ áâ®ïé¥¥ ¢à¥¬ï.
�¤­ ª® á®¤¥à¦ ­¨¥ ªãàá®¢ ¨§¬¥­¨«®áì ¬ «®. �®íâ®¬ã ­  ¯à¥¯®¤ ¢ -

â¥«ìáª¨© á®áâ ¢ «®¦¨âáï ¤®¯®«­¨â¥«ì­ ï ­ £àã§ª  | ®¡ãç ï ¢ëáè¥© ¬ â¥-
¬ â¨ª¥, ­¥®¡å®¤¨¬® à §êïá­ïâì ¨ â¥ ¯®­ïâ¨ï ¬ â¥¬ â¨ª¨, ª®â®àë¥ ­ã¦­®
¡ë«® ¡ë ®á¢®¨âì ¢ áà¥¤­¥© èª®«¥. �  ¯¥à¢®¬ ¯à ªâ¨ç¥áª®¬ § ­ïâ¨¨ ¯à®¢®-
¤¨âáï â¥áâ¨à®¢ ­¨¥ ¯® í«¥¬¥­â à­®© ¬ â¥¬ â¨ª¥, çâ®¡ë ¢ëï¢¨âì â¥å áâã-
¤¥­â®¢, ª®â®àë¬ ­¥®¡å®¤¨¬ë ¤®¯®«­¨â¥«ì­ë¥ § ­ïâ¨ï. � â®çª¨ §à¥­¨ï
 ¤¬¨­¨áâà æ¨¨ ã­¨¢¥àá¨â¥â  | ­¥®¡å®¤¨¬® ®¡ãç âì â¥å áâã¤¥­â®¢, ª®â®-
àëå ¨¬¥¥¬.

�á­®¢­®© ¬¥â®¤ ¯à¥¯®¤ ¢ ­¨ï | «¥ªæ¨ï, £¤¥ £« ¢­ë© ã¯®à ¤¥« ¥âáï
­  ¯à ªâ¨ç¥áª®¥ ¯à¨¬¥­¥­¨¥ â¥®à¥â¨ç¥áª®© ¨­ä®à¬ æ¨¨. � ¤ ç  ¯à¥¯®¤ -
¢ â¥«ï à §êïá­¨âì áâã¤¥­â ¬, çâ® ªãàá ¢ëáè¥© ¬ â¥¬ â¨ª¨ ¤«ï ¡ã¤ãé¨å
¨­¦¥­¥à®¢ ï¢«ï¥âáï ®á­®¢®¯®« £ îé¨¬ ¢ ¨å ¯®á«¥¤ãîé¨å á¯¥æ¨ «ì­ëå
ªãàá å.
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�  ¯à ªâ¨ç¥áª¨å § ­ïâ¨ïå ã ¯à¥¯®¤ ¢ â¥«ï ¯®ï¢«ï¥âáï ¢®§¬®¦­®áâì
¢ àì¨à®¢ âì ¬¥â®¤ë ®¡ãç¥­¨ï. � ª ¯®ª §ë¢ ¥â ®¯ëâ, ®á®¡¥­­® íää¥ªâ¨-
¢¥­ £àã¯¯®¢®© ¬¥â®¤, ª®â®àë© ¤ ¥â ­¥ â®«ìª® ¯®«®¦¨â¥«ì­ë¥ à¥§ã«ìâ âë
¢ ®¡ãç¥­¨¨, ­® ¨ ¢ ä®à¬¨à®¢ ­¨¨ ã áâã¤¥­â®¢ ¢á¥¢®§¬®¦­ëå á®æ¨ «ì­ëå
ª®¬¯¥â¥­æ¨©. �à¨ ¤¥«¥­¨¨ áâã¤¥­â®¢ ­  £àã¯¯ë, ­¥®¡å®¤¨¬® ¢ ®¤­ã £àã¯¯ã
¢ª«îç âì áâã¤¥­â®¢ á à §«¨ç­ë¬¨ áâ¨«ï¬¨ ®¡ãç¥­¨ï. �à¥¯®¤ ¢ â¥«ì ­ -
å®¤¨âáï ¢á¥ ¢à¥¬ï ¢ ¤¢¨¦¥­¨¨, ª®­âà®«¨àãï ¨ ­ ¯à ¢«ïï ª ¦¤ãî £àã¯¯ã.
�®¤å®¤ ¨¬¥¥â á«¥¤ãîé¨¥ ¤®áâ®¨­áâ¢ :

{ ®¡ëç­® à¥è ¥âáï ¡®«ìè¥¥ ª®«¨ç¥áâ¢® ¯à¨¬¥à®¢;
{ áâã¤¥­âë «ãçè¥ ¯®­¨¬ îâ ¨§ãç ¥¬ë© ¬ â¥à¨ «, ®¡êïá­ïï à¥è¥­¨¥

§ ¤ ç ¤àã£¨¬ áâã¤¥­â ¬;
{ ¬¥­¥¥ á¯®á®¡­ë¥ áâã¤¥­âë ¯®«ãç îâ ­ ¢ëª à ¡®âë ¢ £àã¯¯¥ ¨ áâ¨¬ã«

ª á ¬®áâ®ïâ¥«ì­®© à ¡®â¥;
{ ¯à¥¯®¤ ¢ â¥«ì ¯®«ãç ¥â ¢®§¬®¦­®áâì ¯®ïá­ïâì à¥è¥­¨¥ § ¤ ç â¥¬,

ª®¬ã íâ® ­¥®¡å®¤¨¬®.

�à¨ íâ®¬ ­¥®¡å®¤¨¬® ã¬¥­¨¥ ¯à¥¯®¤ ¢ â¥«ï ¡ëâì àï¤®¬,   ­¥ ¢ëè¥,
¯®â®¬ã çâ® ã ª ¦¤®£® ¥áâì ª ª ï-â® ®¡« áâì, ¢ ª®â®à®© ®­ ¡®«¥¥ §­ îé¨©,
ç¥¬ ¤àã£¨¥. �¬¥­¨¥ ¯à¥¯®¤ ¢ â¥«ï ­ áâà®¨âì  ã¤¨â®à¨î ¤«ï  ªâ¨¢­®© à -
¡®âë, § ¢¨á¨â â ª¦¥ ®â ã¤¥à¦¨¢ ­¨ï ¯à ¢¨«ì­®© ¤¨áâ ­æ¨¨ á® áâã¤¥­â ¬¨.
�¢®¡®¤­ ï  â¬®áä¥à  ­¥ á¬¥¥â ¯à¥¢à é âìáï ¢ ä ¬¨«ìïà­®áâì, ¯à¥¯®¤ -
¢ â¥«î ­ã¦­® ¨§¡¥£ âì ¢®¯à®á®¢ «¨ç­®£® å à ªâ¥à .

� à ¡®â¥ à áá¬ âà¨¢ îâáï ¢®§à áâ­ë¥ ®á®¡¥­­®áâ¨ ¯à®æ¥áá  ®¡ãç¥­¨ï
¢ëáè¥© ¬ â¥¬ â¨ª¥, ª®â®àë¥ å à ªâ¥à­ë ¤«ï ¢¥ç¥à­¥© ¨ § ®ç­®© ä®à¬
®¡ãç¥­¨ï,   â ª¦¥ ¬ £¨áâà âãàë. �§à®á«ë¬, çâ®¡ë ­ ç âì ¯à®æ¥áá ®¡ãç¥-
­¨ï, ­¥®¡å®¤¨¬® ¯à¥®¤®«¥âì ª ª ¡ëâ®¢ë¥, â ª ¨ ¯á¨å®«®£¨ç¥áª¨¥ ¡ àì¥àë.
�§à®á« ï  ã¤¨â®à¨ï ¡®«¥¥ ¬®â¨¢¨à®¢ ­ , ã¬¥¥â á ¬®áâ®ïâ¥«ì­® ãç¨âìáï.
� à ¡®â¥ ¯à¥¯®¤ ¢ â¥«ï á® ¢§à®á«®©  ã¤¨â®à¨¥© ¢ª«îç îâáï â ª¨¥ §¢¥­ìï:

{ ¢ëïá­¥­¨¥ ãà®¢­ï §­ ­¨© áâã¤¥­â®¢;
{ ®á®§­ ­¨¥ ¯à®¡«¥¬, ª®â®àë¥ ¯®ï¢«ïîâáï ¨§-§  ­¥¤®áâ â®ç­ëå §­ ­¨©;
{ ¯« ­¨à®¢ ­¨¥ à ¡®âë ¯® à¥§ã«ìâ â ¬ ®æ¥­ª¨ §­ ­¨©;
{ ¢ë¡®à ¤«ï ¢á¥å ¯à¨¥¬«¥¬ëå ä®à¬ ®¡ãç¥­¨ï.

�¥®¡å®¤¨¬® ª®­ªà¥â­® ä®à¬ã«¨à®¢ âì æ¥«¨ ¯à®£à ¬¬ ªãàá®¢ ¢ëáè¥©
¬ â¥¬ â¨ª¨, ãç¨âë¢ ï à §«¨ç­ë© ãà®¢¥­ì ¯®¤£®â®¢«¥­­®áâ¨ áâã¤¥­â®¢,
à §­®®¡à §¨âì ¬¥â®¤ë ¯à¥¯®¤ ¢ ­¨ï ¨  ªæ¥­â¨à®¢ âì á¢ï§ì ®á¢ ¨¢ ¥¬®£®
â¥®à¥â¨ç¥áª®£® ¬ â¥à¨ «  á ¥£® ¯à ªâ¨ç¥áª¨¬ ¯à¨¬¥­¥­¨¥¬.
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�¥«.: +371 7089324, � ªá: +371 7089490, e-mail:
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� � â¢¨©áª®© à¥á¯ã¡«¨ª¥ ®¡ãç¥­¨¥ ¯à®¨§¢®¤¨âáï ¯® 743 ¯à®£à ¬¬ ¬
à §«¨ç­®£® ãà®¢­ï, 26,7% íâ® ¯à®£à ¬¬ë á®æ¨ «ì­ëå ­ ãª, ª®¬¬¥àæ¨¨
¨ ¯à ¢ . � ¦¤ë© ¢â®à®© áâã¤¥­â ¨§ 129,5 âëá. ç¥«®¢¥ª ®¡ãç îé¨åáï ¢
� â¢¨¨ ®¡ãç ¥âáï ¯® ¯à®£à ¬¬ ¬, ®â­®áïé¨¬áï ª ¤ ­­®© £àã¯¯¥ ¨ 68%
¨§ ­¨å íâ® ¦¥­é¨­ë. �®áã¤ àáâ¢¥­­®¥ ä¨­ ­á¨à®¢ ­¨¥ ®¡ãç¥­¨ï ¯® ¤ ­-
­®© £àã¯¯¥ á®áâ ¢«ï¥â â®«ìª® 8%. �á¥ ¯à®£à ¬¬ë íâ®© £àã¯¯ë ¨¬¥îâ
 ªªà¥¤¨â æ¨î ­  6 «¥â. �¥á¬®âàï ­  â®, çâ® ®à£ ­¨§ æ¨ï ®¡à §®¢ â¥«ì-
­®£® ¯à®æ¥áá  ¢ � â¢¨©áª®© à¥á¯ã¡«¨ª¨ ¢ á®®â¢¥âáâ¢¨¨ á 11 ªà¨â¥à¨ï¬¨
�®«®­áª®£® ¯à®æ¥áá  ¢ 2007 £®¤ã ¡ë«  ®æ¥­¥­  ­  4 ¡ ««  ¯® 5 ¡ «ì­®©
èª «¥, ¨¬¥îâáï ¯à®¡«¥¬ë ¢ ¯à¥¯®¤ ¢ ­¨¨ ¨ ®á¢®¥­¨¨ ¬ â¥¬ â¨ç¥áª¨å
¯à¥¤¬¥â®¢ áâã¤¥­â ¬¨ íª®­®¬¨ª®-ã¯à ¢«¥­ç¥áª®£® ¯à®ä¨«ï. �«ï ¯®­¨-
¬ ­¨ï á«®¦­®áâ¨ ¤ ­­®£® ¢®¯à®á  á«¥¤ã¥â ãç¨âë¢ âì àï¤ ®¡áâ®ïâ¥«ìáâ¢
¢­¥è­¥© ¨ ¢­ãâà¥­­¥© áà¥¤ë. � ¯¥à¢ãî ®ç¥à¥¤ì íâ® ä ªâ®àë, ¯à®¨áå®-
¤ïé¨¥ ¨§ ¢­¥è­¥© áà¥¤ë, ª®â®àë¥ ¬®¦­® ¯®¤à §¤¥«¨âì ­  ¤¢¥ £àã¯¯ë:
ä ªâ®àë á®æ¨ «ì­®-íª®­®¬¨ç¥áª®© áà¥¤ë ­¥¯àï¬®£® ¨ ¯àï¬®£® ¢«¨ï­¨ï
­  ãà®¢¥­ì ­ ç «ì­®© ¬ â¥¬ â¨ç¥áª®© ¯®¤£®â®¢ª¨. � ç¨á«ã ä ªâ®à®¢ ­¥-
¯àï¬®£® ¢®§¤¥©áâ¢¨ï ­  ¯à¥¤¬¥â ¨áá«¥¤®¢ ­¨ï  ¢â®àë ®â­®áïâ ¨§¬¥­¥­¨ï
ãá«®¢¨© ¦¨§­¨ (­ ¯à¨¬¥à, ª®¬¯ìîâ¥à¨§ æ¨ï), â¥­¤¥­æ¨¨ £ã¬ ­¨§ æ¨¨ ®¡-
à §®¢ â¥«ì­ëå ¯à®æ¥áá®¢ íª®­®¬¨ª®-ã¯à ¢«¥­ç¥áª®£® ¯à®ä¨«ï ¨ £ã¬ ­¨-
â à¨§ æ¨¨ ¬ â¥¬ â¨ç¥áª®£® ®¡à §®¢ ­¨ï.

� ä ªâ®à ¬ ¯àï¬®£® ¢«¨ï­¨ï ¬®¦­® ®â­¥áâ¨: á­¨¦¥­¨ï âà¥¡®¢ ­¨© ¢
®¡« áâ¨ ¬ â¥¬ â¨ç¥áª®© ¯®¤£®â®¢ª¨ ¢ èª®« å, íª§ ¬¥­ ¯® ¬ â¥¬ â¨ª¥ ­¥
ï¢«ï¥âáï ®¡ï§ â¥«ì­ë¬ £®áã¤ àáâ¢¥­­ë¬ íª§ ¬¥­®¬ ¯à¨ ®ª®­ç ­¨¨ áà¥¤-
­¥© èª®«ë, ¢¬¥áâ® ­¥£® á¤ îâáï ®¡ï§ â¥«ì­ë¥ § ç¥âë ¯® ¬ â¥¬ â¨ª¥ ¨ ¯à¨-
ª« ¤­®© ¨­ä®à¬ â¨ª¨,   â ª¦¥ à §«¨ç¨ï ¢ âà¥¡®¢ ­¨ïå ¯à¨ § ç¨á«¥­¨¨
­  á¯¥æ¨ «ì­®áâ¨ íª®­®¬¨ª®-ã¯à ¢«¥­ç¥áª®£® ¯à®ä¨«ï ¡ ª « ¢à â  ( ª -
¤¥¬¨ç¥áª®© ¨ ¯à®ä¥áá¨®­ «ì­®©) ¨ ª®««¥¤¦ . � ¯à¨¬¥à, 2007 £®¤ã 7,63 %
®â á¤ ¢ ¢è¨å § ç¥â ¯® ¬ â¥¬ â¨ª¥ ¯®«ãç¨« ®æ¥­ªã ¬¥­¥¥ 4 ¡ ««®¢, 41,14%
| 4{5 ¡ ««®¢, 32,52% | 6{7 ¡ ««®¢ ¨ 18,71% | 8{10 ¡ ««®¢. 64,6% ®â ®¡-
é¥£® ª®«¨ç¥áâ¢  á¤ ¢ ¢è¨å ®¡ï§ â¥«ì­ë© § ç¥â ¯® ¬ â¥¬ â¨ª¥ á¤ ¢ «¨ ¨
æ¥­âà «¨§®¢ ­­ë© íª§ ¬¥­ ¯® ¬ â¥¬ â¨ª¥. � á¯à¥¤¥«¥­¨¥ à¥§ã«ìâ â®¢ ¯®
ãà®¢­ï¬ á«¥¤ãîé¥¥: � (¢ëáè¨©) | 4,7%, � | 16,42%, � | 22,98%, D |
25,71%, E | 18,25%, F | 11,50% ¨ 0,40% ­¥ ¯®«ãç¨«¨ ®æ¥­ª¨. �¥§ã«ìâ âë
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¢ ®¡« áâ¨ ¬ â¥¬ â¨ç¥áª®£® ®¡à §®¢ ­¨ï §  2004{2007 £®¤®¢ ­¥ ¯à¥â¥à¯¥«¨
¨§¬¥­¥­¨©. �à¨ ®¡ãç¥­¨¨ ¬ â¥¬ â¨ç¥áª¨å ¤¨áæ¨¯«¨­ ¯à¨å®¤¨âìáï ãç¨-
âë¢ âì ¨ â® ®¡áâ®ïâ¥«ìáâ¢®, ­  ®á­®¢¥ ª ª¨å ªà¨â¥à¨¥¢ ¯à®¨áå®¤¨â § ç¨á-
«¥­¨¥ ­  á¯¥æ¨ «ì­®áâ¨ ¤ ­­®£® ¯à®ä¨«ï. �ã§ë ¨¬¥îâ ¯à ¢® ¢ ¯à ¢¨« å
¯à¨ñ¬  ãª §ë¢ âì á¢®¨ ªà¨â¥à¨¨. � ¯à ¢¨« å ¯à¨¥¬  ­  2008 £®¤ ­   ­ -
«¨§¨àã¥¬ë© ¯à®ä¨«ì ãç¥â §­ ­¨© ¨ ã¬¥­¨© ¯® ¬ â¥¬ â¨ª¥ ®ç¥­ì à §­ë©:
®â ­ã«¥¢®£® ¤® ãç¥â  á à §«¨ç­ë¬ ª®íää¨æ¨¥­â®¬ à¥§ã«ìâ â®¢ æ¥­âà «¨-
§®¢ ­­®£® íª§ ¬¥­  ¯® ¬ â¥¬ â¨ª¥ ¢ æ¥«®¬ ¨«¨ ¥£® ç áâ¥©. � ¯à¨¬¥à, ª
ç¨á«ã ¯¥à¢ëå ®â­®á¨âáï �ëáè ï èª®«  ¡¨§­¥á  Tur®ba, ®áãé¥áâ¢«ïîé ï
¯®¤£®â®¢ªã ¯® ¯à®ä¥áá¨®­ «ì­ë¬ ¯à®£à ¬¬ ¬, ãç¨âë¢ îé ï â®«ìª® á¥à-
â¨ä¨ª âë ¯® £®áã¤ àáâ¢¥­­®¬ã ¨ ¨­®áâà ­­®¬ã ï§ëª ¬. �ëáè ï ¡ ­ª®¢-
áª ï èª®«  â ª ¦¥ ®áãé¥áâ¢«ïîé ï ¯®¤£®â®¢ªã á¯¥æ¨ «¨áâ®¢ â®«ìª® ¯®
¯à®ä¥áá¨®­ «ì­ë¬ ¯à®£à ¬¬ ¬, ¯à¨­¨¬ ¥â ¢ë¯ãáª­¨ª®¢, ¨¬¥îé¨å ¥é¥ ¨
á¥àâ¨ä¨ª â ¯® ¬ â¥¬ â¨ª¥. �à¨ § ç¨á«¥­¨¨ ­   ª ¤¥¬¨ç¥áª¨¥ ¨ ¯à®ä¥á-
á¨®­ «ì­ë¥ ¯à®£à ¬¬ë ªàã¯­¥©è¨¥ £®áã¤ àáâ¢¥­­ë¥ ¢ã§ë � â¢¨¨ (��,
���) ãç¨âë¢ îâ à¥§ã«ìâ âë á¥àâ¨ä¨ª â®¢ ¯® ¬ â¥¬ â¨ª¥ ª ª á®áâ ¢«ï-
îéãî áà¥¤­¥¢§¢¥è¥­­®© ®æ¥­ª¨ á ¡®«ìè¨¬ ª®íää¨æ¨¥­â®¬ §­ ç¨¬®áâ¨,
ç¥¬ ®æ¥­ª¨ ¯® ï§ëª ¬. � ªâ®àë ¢­ãâà¥­­¥© áà¥¤ë ¯®¤à §¤¥«ïîâáï ­ 
ª®«¨ç¥áâ¢¥­­ë¥ ¨ ª ç¥áâ¢¥­­ë¥. �®«¨ç¥áâ¢¥­­ë¥ ä ªâ®àë ¢­ãâà¥­­¥©
áà¥¤ë â¥á­® á¢ï§ ­ë á ä ªâ®à ¬¨ ¢­¥è­¥© áà¥¤ë. �®«¨ç¥áâ¢® ªà¥¤¨â­ëå
¯ã­ªâ®¢ ¢ë¤¥«ï¥¬ëå ­  ¬ â¥¬ â¨ç¥áª¨¥ ¤¨áæ¨¯«¨­ë á¢ï§ ­ë á® áâ ­¤ à-
â ¬¨ â¥å ¨«¨ ¨­ëå ¯à®ä¥áá¨© (¢ á«ãç ¥ ¯à®ä¥áá¨®­ «ì­®£® ®¡à §®¢ ­¨ï)
¨ âà¥¡®¢ ­¨© ¯® ä®à¬¨à®¢ ­¨î ãç¥¡­ëå ¯à®£à ¬¬ ãáâ ­ ¢«¨¢ ¥¬ëå �¥-
­ â ¬¨ ã­¨¢¥àá¨â¥â®¢. � ¯à¨¬¥à, ã¤¥«ì­ë© ¢¥á ¤¨áæ¨¯«¨­ ¬ â¥¬ â¨ç¥á-
ª®£® ¯à®ä¨«ï (¢ª«îç ï ¨­ä®à¬ â¨ªã) ª®«¥¡«¥âáï ®â 2,5% ¤® 30% ¢ § -
¢¨á¨¬®áâ¨ ®â ãà®¢­ï ¯à®£à ¬¬ë. � ¯à®£à ¬¬ å  ª ¤¥¬¨ç¥áª®£® ¯à®ä¨«ï
ª®«¨ç¥áâ¢® ªà¥¤¨â­ëå ¯ã­ªâ®¢ ¯à¥¤¬¥â®¢ ¬ â¥¬ â¨ç¥áª®£® ¡«®ª  ã¢¥«¨-
ç¨¢ ¥âáï ¯® áà ¢­¥­¨î á ¯à®ä¥áá¨®­ «ì­ë¬¨ ¯à®£à ¬¬ ¬¨ ¨ ã¤¥«ì­ë©
¢¥á ¤¨áæ¨¯«¨­ ¬ â¥¬ â¨ç¥áª®£® ¡«®ª  ¢®§à áâ ¥â. � ¯à¨¬¥à, ¢ ¯à®£à ¬¬¥
¯¥à¢®£® ¯à®ä¥áá¨®­ «ì­®£® ãà®¢­ï ý�¨­ ­áë ¨ ¡ãå£ «â¥à¨ïþ (Tur®ba)
¢ª«îç¥­ â®«ìª® ®¤¨­ ªãàá ¬ â¥¬ â¨ç¥áª®£® ¡«®ª  ý�¨­ ­á®¢ ï ¬ â¥¬ -
â¨ª þ (2 ��, 2,5% ®â ®¡é¥£® ®¡êñ¬  ¯à®£à ¬¬ë). � á¢®î ®ç¥à¥¤ì ¢  ª ¤¥-
¬¨ç¥áª®© ¯à®£à ¬¬¥ ý�à¥¤¯à¨­¨¬ â¥«ìáâ¢® ¨ ã¯à ¢«¥­¨¥þ (���) ¨¬¥¥âáï
4 ªãàá  ¬ â¥¬ â¨ç¥áª®£® ¡«®ª , çâ® á®áâ ¢«ï¥â 19,2% ®â ®¡é¥£® ®¡ê¥¬ 
¯à®£à ¬¬ë. �à¨ ¯à®¤®«¦¥­¨¨ áâã¤¥­â ¬¨ ®¡ãç¥­¨ï ¯® ¬ £¨áâà ­âáª®©
¯à®£à ¬¬¥ ¤ ­­®£® ¯à®ä¨«ï ¢ ��� ®¡ê¥¬ ®¡ãç¥­¨ï ¯® ¯à¥¤¬¥â ¬ ¬ â¥-
¬ â¨ç¥áª®£® ¡«®ª  á®áâ ¢«ï¥â 10,4%. � ä ªâ®à ¬ ª ç¥áâ¢¥­­®© áà¥¤ë,
¢«¨ïîé¨¬ ­  ®¡ãç¥­¨¥ ¬ â¥¬ â¨ç¥áª¨¬ ¯à¥¤¬¥â ¬,  ¢â®àë ®â­®áïâ ­ «¨-
ç¨¥ ¢ ¯à®£à ¬¬ å ®¡ãç¥­¨ï ¬ â¥¬ â¨ç¥áª¨å ¯à¥¤¬¥â®¢  ­ «¨â¨ç¥áª®£® ¨
¨áá«¥¤®¢ â¥«ìáª®£® ãà®¢­¥©,   â ª¦¥ ªãàá  ¯® ¬®¤¥«¨à®¢ ­¨î íª®­®¬¨-
ç¥áª¨å ¯à®æ¥áá®¢. � ç¥áâ¢¥­­ ï à §à ¡®âª  ¬¥â®¤¨ª¨ ®¡ãç¥­¨ï áâã¤¥­â®¢
¬®¤¥«¨à®¢ ­¨î íª®­®¬¨ç¥áª¨å ¯à®æ¥áá®¢ ï¢«ï¥âáï áà¥¤áâ¢®¬ à¥ «¨§ æ¨¨
¨­â¥£à â¨¢­®© äã­ªæ¨¨ ¬ â¥¬ â¨ª¨ ¨, ¢ ª®­¥ç­®¬ áç¥â¥, ¯®§¢®«¨â áâã-
¤¥­â ¬ à¥è âì ¯à®ä¥áá¨®­ «ì­® ®à¨¥­â¨à®¢ ­­ë¥ § ¤ ç¨ íª®­®¬¨ç¥áª®£®
á®¤¥à¦ ­¨ï.
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� ¡®¢  �.�.
�®áª®¢áª¨© £®áã¤ àáâ¢¥­­ë© £ã¬ ­¨â à­ë© ã­¨¢¥àá¨â¥â

¨¬. �.�. �®«®å®¢ , ä¨«¨ « ¢ £. �­ ¯ 
e-mail: gabova1@yandex.ru

�à®ä¥áá¨®­ «ì­ ï ª®¬¯¥â¥­â­®áâì á¯¥æ¨ «¨áâ  ª ª ¯¥¤ £®£¨ç¥áª ï
¯à®¡«¥¬  ¢®§­¨ª«  ¢ ª®­æ¥ �� áâ®«¥â¨ï. �§­ ç «ì­® ýâ¥à¬¨­ ª®¬¯¥-
â¥­â­®áâìþ ã¯®âà¥¡«ï«áï ¤«ï ¢ëà ¦¥­¨ï ¢ëá®ª®£® ãà®¢­ï ª¢ «¨ä¨ª æ¨¨
¨ ¯à®ä¥áá¨®­ «¨§¬  á¯¥æ¨ «¨áâ . �®­ïâ¨¥ ¯à®ä¥áá¨®­ «ì­®© ª®¬¯¥â¥­â-
­®áâ¨ ¨ ¥¥ ç áâ­ëå ¢¨¤®¢ à áá¬ âà¨¢ «®áì ¢ à ¡®â å �.�. �à ¦¥, �.�. �®­-
¤ à¥¢áª®©, �.�. �ã§ì¬¨­®©, �.�. �¨¦­¨ª®¢ , �.�. � àª®¢®©, �.�. �®§®¢ 
¨ ¤à.

�®à¬¨à®¢ ­¨¥ á®¢à¥¬¥­­®© ¯à®ä¥áá¨®­ «ì­®© ª®¬¯¥â¥­â­®áâ¨, ®à£ -
­¨ç¥áª¨ ¢ª«îç îé¥© ª®¬¯®­¥­â ¬ â¥¬ â¨ç¥áª®© ªã«ìâãàë, ¤®«¦­® áâ âì
æ¥«¥¢®© äã­ªæ¨¥© ¢á¥£® ¯à®æ¥áá  ¯®¤£®â®¢ª¨ ¬¥­¥¤¦¥à®¢. � §¢¨â¨¥
íª®­®¬¨ª®-¬ â¥¬ â¨ç¥áª®© ªã«ìâãàë ª ª ¨­­®¢ æ¨®­­®£® ª®¬¯®­¥­â  ¯à®-
ä¥áá¨®­ «ì­®© ª®¬¯¥â¥­â­®áâ¨ ¢ á®¢à¥¬¥­­ëå ãá«®¢¨ïå ­¥®¡å®¤¨¬®, â ª
ª ª íª®­®¬¨ª®-¬ â¥¬ â¨ç¥áª®¥ ®¡à §®¢ ­¨¥ ¨ íª®­®¬¨ª®-¬ â¥¬ â¨ç¥áª ï
ªã«ìâãà  á®áâ ¢«ïîâ áâ¥à¦¥­ì ­ ãç­®£® §­ ­¨ï, ¨ §­ ç¥­¨¥ ¬ â¥¬ â¨ª¨
ª ª ¨­áâàã¬¥­â «ì­®© ®á­®¢ë äã­¤ ¬¥­â «ì­ëå ¨ ¯à¨ª« ¤­ëå ¨áá«¥¤®-
¢ ­¨© ¯®áâ®ï­­® ¢®§à áâ ¥â.

�«ï á®¢à¥¬¥­­®£® ®¡à §®¢ ­¨ï  ªâã «ì­® ­¥ ¯à®áâ® ¯¥à¥¤ âì á«ãè â¥-
«ï¬ ®¯à¥¤¥«¥­­ãî áã¬¬ã §­ ­¨©, ­®, á ¬®¥ £« ¢­®¥, áä®à¬¨à®¢ âì ã ­¨å
¢­ãâà¥­­¥ ã¯®àï¤®ç¥­­ãî áâàãªâãàã ¨ á¢ï§ì á ¯®­ïâ¨ï¬¨ ¨ ã¬¥­¨ï¬¨.
�¨à®ª®¥ ¨á¯®«ì§®¢ ­¨¥ ¬ â¥¬ â¨ª¨ ¤«ï à¥è¥­¨ï ¯à¨ª« ¤­ëå § ¤ ç |
å à ªâ¥à­ ï ®á®¡¥­­®áâì ­ è¥£® ¢à¥¬¥­¨.

�®¢ ï ª®­æ¥¯æ¨ï ¢ëáè¥£® ®¡à §®¢ ­¨ï, ¢ª«îç îé ï ¯¥à¥®á¬ëá«¥­¨¥
ª ª á®¤¥à¦ â¥«ì­®© ª®¬¯®­¥­âë ­  ®á­®¢¥ äã­¤ ¬¥­â «¨§ æ¨¨ ¨ £ã¬ ­¨-
â à¨§ æ¨¨, â ª ¨ áâàãªâãà­®© ¥£® ç áâ¨ | ¯¥à¥å®¤ ­  ¬­®£®ãà®¢­¥¢ãî
¯®¤£®â®¢ªã á¯¥æ¨ «¨áâ®¢, ¯®¤ç¥àª¨¢ ¥â ­¥®¡å®¤¨¬®áâì ª®à¥­­®£® ¨§¬¥­¥-
­¨ï ª ª ¯à¥¯®¤ ¢ ­¨ï â ª ¨ â¥å­®«®£¨¨ ®¡ãç¥­¨ï ¢ æ¥«®¬. �à¥¤¨ ¬­®£¨å
¯®¡ã¤¨â¥«ì­ëå ¯à¨ç¨­ â¥å­®«®£¨§ æ¨¨ ¯à®æ¥áá  ¯à¥¯®¤ ¢ ­¨ï | ­¨§ª ï
¯®§­ ¢ â¥«ì­ ï  ªâ¨¢­®áâì áâã¤¥­â®¢ ¨ ®âáãâáâ¢¨¥ ®à¨¥­â æ¨¨ ­  ¡ã¤ã-
éãî ¯à®ä¥áá¨®­ «ì­ãî ¤¥ïâ¥«ì­®áâì.

�à®æ¥áá áâ ­¤ àâ¨§ æ¨¨ ®¡à §®¢ ­¨ï, ¯à®â¥ª îé¨© á¥£®¤­ï ¢ ¢ëáè¥©
èª®«¥, ®¡ãá«®¢«¥­ á®¢à¥¬¥­­ë¬¨ âà¥¡®¢ ­¨ï¬¨ ®¡é¥áâ¢  ª à §¢¨â¨î ¯à®-
ä¥áá¨®­ «ì­®© ª®¬¯¥â¥­â­®áâ¨ ¡ã¤ãé¥£® á¯¥æ¨ «¨áâ . � ¬¥â®¤¨ç¥áª®©
á¨áâ¥¬¥ ¯®¤£®â®¢ª¨ ¡ã¤ãé¥£® ¬¥­¥¤¦¥à  áâ ­¤ àâ ¯à¨§¢ ­ ãá¨«¨âì ¨­â¥£-
à â¨¢­ãî äã­ªæ¨î ®¡à §®¢ ­¨ï.
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�â® ­ å®¤¨â ®âà ¦¥­¨¥ ¢ æ¥«ïå ¨ § ¤ ç å á®¤¥à¦ ­¨ï ®¡ãç¥­¨ï ¨ ¢®á-
¯¨â ­¨ï áâã¤¥­â®¢ ¯à¨ ãá¨«¥­¨¨ ¯à¨ª« ¤­®£® ¯®â¥­æ¨ «  ªãàá  ¬ â¥¬ -
â¨ª¨ ¢ á¨áâ¥¬¥ ¯®¤£®â®¢ª¨ ¯® á¯¥æ¨ «ì­®áâ¨ 080504 �®áã¤ àáâ¢¥­­®¥ ¨ ¬ã-
­¨æ¨¯ «ì­®¥ ã¯à ¢«¥­¨¥.

�® áà ¢­¥­¨î á® áâ ­¤ àâ®¬ ¯¥à¢®£® ¯®ª®«¥­¨ï ®¡ê¥¬ ç á®¢, ®â¢®¤¨-
¬ëå ­  ¨§ãç¥­¨¥ ªãàá  ¬ â¥¬ â¨ª¨, ­¥ ¨§¬¥­¨«áï,   âà¥¡®¢ ­¨ï ª ®¡ï§ -
â¥«ì­®¬ã ¬¨­¨¬ã¬ã á®¤¥à¦ ­¨ï ®¡à §®¢ ­¨ï ¨§¬¥­¨«¨áì §­ ç¨â¥«ì­® (¢
áâ®à®­ã ã¢¥«¨ç¥­¨ï ®¡ê¥¬  à áá¬ âà¨¢ ¥¬ëå â¥®à¥â¨ç¥áª¨å ¢®¯à®á®¢).

� â ª¨å ãá«®¢¨ïå  ªâã «ì­  § ¤ ç  ¯à®¥ªâ¨à®¢ ­¨ï ªãàá  ¬ â¥¬ â¨ª¨,
¯à®¤ãªâ¨¢­® ­ ¯à ¢«¥­­®£® ­  á®¢¥àè¥­áâ¢®¢ ­¨¥ ãç¥¡­®£® ¯à®æ¥áá .

� ãá«®¢¨ïå áâ ­¤ àâ¨§ æ¨¨ ®¡à §®¢ ­¨ï ¯à¨ ¯à®¥ªâ¨à®¢ ­¨¨ ªãàá  ¬ -
â¥¬ â¨ª¨ ¢®§¬®¦­®áâì £ à ­â¨à®¢ ­­®£® ®¡¥á¯¥ç¥­¨ï ¯®«®¦¨â¥«ì­ëå ª®-
­¥ç­ëå à¥§ã«ìâ â®¢ ãç¥¡­®£® ¯à®æ¥áá  ­  «î¡®¬ ¥£® ®âà¥§ª¥ ¯à¥¤®áâ ¢-
«ï¥â ­ ¬ â¥å­®«®£¨ï ¯à®¥ªâ¨à®¢ ­¨ï ãç¥¡­®£® ¯à®æ¥áá  ­  ®á­®¢¥ ¯ à -
¬¥âà¨ç¥áª®© ¬®¤¥«¨ �.�. �®­ å®¢ . �á­®¢­ë¬¨ ¯ à ¬¥âà ¬¨ â¥å­®«®-
£¨¨ ï¢«ïîâáï æ¥«¥¯®« £ ­¨¥, ¤¨ £­®áâ¨ª , ª®àà¥ªæ¨ï, ¤®§¨à®¢ ­¨¥ ¨ «®-
£¨ç¥áª ï áâàãªâãà . � ª ç¥áâ¢¥ ä®à¬ë â¥å­®«®£¨ç¥áª®£® ¯à®¥ªâ¨à®¢ -
­¨ï ¢ëáâã¯ ¥â â¥å­®«®£¨ç¥áª ï ª àâ . �á­®¢­®© áâ ¤¨¥© ¯à®¥ªâ¨à®¢ ­¨ï
ãç¥¡­®£® ¯à®æ¥áá  ï¢«ï¥âáï ¯¥à¥å®¤ ¯à¥¯®¤ ¢ â¥«ï ®â ®á®§­ ­¨ï ¨ ¯®­¨-
¬ ­¨ï �®áã¤ àáâ¢¥­­®£® ®¡à §®¢ â¥«ì­®£® áâ ­¤ àâ  ª á®§¤ ­¨î á¨áâ¥¬ë
¬¨ªà®æ¥«¥© á ¯®á«¥¤ãîé¨¬ ¯¥à¥¢®¤®¬ á®¤¥à¦ ­¨ï ®¡à §®¢ â¥«ì­®£® áâ ­-
¤ àâ  ­  ï§ëª ¤¥ïâ¥«ì­®áâ¨ áâã¤¥­â . �®­áâàã¨à®¢ ­¨¥ æ¥«¥¢®£®, ¤¨ £-
­®áâ¨ç¥áª®£®, ª®àà¥ªæ¨®­­®£® ª®¬¯®­¥­â®¢ ¨ ª®¬¯®­¥­â  ý¤®§¨à®¢ ­¨¥þ
¢ á¢®¥© á®¢®ªã¯­®áâ¨ ¯à¥¤áâ ¢«ïîâ ¨­áâàã¬¥­â «ì­ãî ¬®¤¥«ì ¯à®¥ªâ¨-
à®¢®ç­®© ¤¥ïâ¥«ì­®áâ¨, ª®â®à ï ¢ª«îç ¥âáï ¢ ¯à®æ¥¤ãà­ãî áå¥¬ã ¯à®-
¥ªâ¨à®¢ ­¨ï ¬ â¥¬ â¨ç¥áª®© á®áâ ¢«ïîé¥© ¯à®¢¥¤¥­­®£® ¨áá«¥¤®¢ ­¨ï.
� â¥®à¥â¨ç¥áª®© ¬®¤¥«¨ ¬ë ¬®¦¥¬ ®â­¥áâ¨ á«¥¤ãîé¨¥ ¯à®æ¥¤ãàë:  ­ -
«¨§ ¯à®£à ¬¬­®-­®à¬ â¨¢­ëå ¤®ªã¬¥­â®¢ ¯® á¯¥æ¨ «ì­®áâ¨; ®¯à¥¤¥«¥­¨¥
â¥¬ â¨ç¥áª®© áâàãªâãàë ªãàá ; ¤¥â «¨§ æ¨ï ãç¥¡­ëå â¥¬ ªãàá  ¯® á®¢®-
ªã¯­®áâ¨ ãç¥¡­ëå í«¥¬¥­â®¢; à¥ «¨§ æ¨ï ª®¬¯«¥ªâ  â¥å­®«®£¨ç¥áª¨å ª àâ
¢ à¥ «ì­®¬ ãç¥¡­®¬ ¯à®æ¥áá¥;  ­ «¨â¨ç¥áª ï à ¡®â  á à¥§ã«ìâ â ¬¨ ¤¨-
 £­®áâ¨ª; á®§¤ ­¨¥ ­®¢®© ãç¥¡­®© ¯à®£à ¬¬ë ªãàá ; íªá¯¥àâ¨§  ãç¥¡­®©
¯à®£à ¬¬ë.

�ç¨â ¥¬, çâ® ¯à®¥ªâ¨à®¢ ­¨¥ ãç¥¡­®£® ¯à®æ¥áá  ­  ®á­®¢¥ â¥å­®«®£¨-
ç¥áª®£® ¯®¤å®¤  ¯®¢ëè ¥â ª ç¥áâ¢® ¬ â¥¬ â¨ç¥áª®£® ®¡à §®¢ ­¨ï ¨ ãà®-
¢¥­ì ¯à®ä¥áá¨®­ «ì­®© ª®¬¯¥â¥­æ¨¨ áâã¤¥­â®¢ á¯¥æ¨ «ì­®áâ¨ 080504 �®-
áã¤ àáâ¢¥­­®¥ ¨ ¬ã­¨æ¨¯ «ì­®¥ ã¯à ¢«¥­¨¥.
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e-mail: viktor.gera@gmail.com

1. �¥¬ã ãç¨âì ¨­¦¥­¥à ? � ª ¨§¢¥áâ­®, ¡ §®¢ë© ªãàá ¢ëáè¥© ¬ -
â¥¬ â¨ª¨, ¨§ãç ¥¬ë© ¢ ¢ëáè¨å â¥å­¨ç¥áª¨å ãç¥¡­ëå § ¢¥¤¥­¨ïå, ¯à ª-
â¨ç¥áª¨ æ¥«¨ª®¬ (§  ­¥¡®«ìè¨¬ ¨áª«îç¥­¨¥¬) ®¯¨à ¥âáï ­  ª« áá¨ç¥á-
ª¨© ¬ â¥¬ â¨ç¥áª¨©  ­ «¨§. �¥ ã¬ «ïï §­ ç¨¬®áâ¨ ®á­®¢ ¬ â¥¬ â¨ç¥á-
ª®£®  ­ «¨§  ¢ á¨áâ¥¬¥ äã­¤ ¬¥­â «ì­®© ¯®¤£®â®¢ª¨ ¡ã¤ãé¨å á¯¥æ¨ «¨á-
â®¢ á«¥¤ã¥â ®¤­ ª® ¯à¨§­ âì, çâ® ­  ­ë­¥è­¥¬ íâ ¯¥ à §¢¨â¨ï ®¡é¥áâ¢ 
­¥«ì§ï ®£à ­¨ç¨¢ âìáï â®«ìª® à ¬ª ¬¨ ¬ â¥¬ â¨ç¥áª®£®  ­ «¨§ , ­  ç¥¬,
ª á®¦ «¥­¨î, ç é¥ ¢á¥£® ¨ § ¬ëª ¥âáï ªãàá ¢ëáè¥© ¬ â¥¬ â¨ª¨ ¢® ���-
� å. �â®â ªãàá ®âà ¦ ¥â «¨èì á¥£®¤­ïè­¥¥ ¯®­¨¬ ­¨¥ à®«¨ ¨ §­ ç¨¬®áâ¨
â¥å ¨«¨ ¨­ëå ¬ â¥¬ â¨ç¥áª¨å ¯®­ïâ¨© ¨ ¯à¥¤áâ ¢«¥­¨© ¢ ¨­¦¥­¥à­®¬ ®¡-
à §®¢ ­¨¨. �à¨ íâ®¬ ¬­®£¨¥ ¢ ¦­ë¥ ¨, ¡¥§ãá«®¢­®, ­¥®¡å®¤¨¬ë¥ ¬ â¥¬ -
â¨ç¥áª¨¥ ¯à¥¤áâ ¢«¥­¨ï ¢ æ¥«®¬ àï¤¥ ®¡« áâ¥© ¨­¦¥­¥à­®© ¤¥ïâ¥«ì­®áâ¨
­¥ ¨¬¥îâ á¢®¥£® ®âà ¦¥­¨ï ¢ áâ ­¤ àâ­ëå ªãàá å ¢ëáè¥© ¬ â¥¬ â¨ª¨ ¨
á®áâ ¢«ïîâ ¯à¥¤¬¥â á¯¥æ¨ «ì­ëå ªãàá®¢ ¨«¨ ä ªã«ìâ â¨¢®¢.

�¥£®¤­ï ¯®«ãç¨«¨ à §¢¨â¨¥ ­®¢ë¥ ¬ â¥¬ â¨ç¥áª¨¥ ¬¥â®¤ë. �¥£®¤­ï
­¥«ì§ï £®â®¢¨âì á¯¥æ¨ «¨áâ®¢ § ¢âà è­¥£® ¤­ï, ­¥ ¢ª«îç ï ¢ ãç¥¡­ë¥
¯à®£à ¬¬ë ¡ §®¢®© ¬ â¥¬ â¨ç¥áª®© ¯®¤£®â®¢ª¨, à §à ¡®â ­­ë¥ ¢ ¯®á«¥¤-
­¨¥ ¤¥áïâ¨«¥â¨ï ­®¢ë¥ à §¤¥«ë ¬ â¥¬ â¨ª¨. � § ¢¨á¨¬®áâ¨ ®â  ã¤¨â®à¨¨
á«ãè â¥«¥© ¨ ¨å á¯¥æ¨ «¨§ æ¨¨ íâ® ¬®£ãâ ¡ëâì â¥®à¨ï £àã¯¯ ¨«¨ â¥®à¨ï
¢¥©¢«¥â®¢, ¬ âà¨ç­ë©  ­ «¨§ ¨«¨ ¬¥â®¤ë à¥è¥­¨ï ­¥«¨­¥©­ëå ãà ¢­¥­¨©
¨ â.¤. �®¢ë¥ ªãàáë ¬®£ãâ ¡ëâì ¢­¥¤à¥­ë ¢ ãç¥¡­ë© ¯à®æ¥áá §  áç¥â: (1)
­¥ª®â®à®£® ã¯«®â­¥­¨ï ¯à®£à ¬¬ ¯® áâ ­¤ àâ­®¬ã ªãàáã ¢ëáè¥© ¬ â¥¬ -
â¨ª¨ (á ª«îç¥¢ë¬¨ ¯®­ïâ¨ï¬¨ ¬ â¥¬ â¨ç¥áª®£®  ­ «¨§  ¯à®¨§¢®¤­®© ¨
®¯à¥¤¥«¥­­ë¬ ¨­â¥£à «®¬ ãç é¨¥áï §­ ª®¬ïâáï ¥é¥ ¢ áà¥¤­¥© èª®«¥); (2)
à §ã¬­®£® ¯¥à¥à á¯à¥¤¥«¥­¨ï  ª ¤¥¬¨ç¥áª¨å ç á®¢ ¬¥¦¤ã â¥¬ ¬¨ ¢­ãâà¨
ªãàá , ®¯ãáª ï ¬ â¥à¨ « § ¢¥¤®¬® ­¥¢®áâà¥¡®¢ ­­ë© ¢ ¡ã¤ãé¥¬ á¯¥æ¨ -
«¨áâ ¬¨ ¤ ­­®£® ¯à®ä¨«ï; (3) ­®¢ëå á¯¥æªãàá®¢. �á«¨ íâ®£® ­¥ á¤¥« âì
¢ ¡«¨¦ ©è¥¥ ¢à¥¬ï, â® £®¢®à¨âì ® ª ç¥áâ¢¥­­®© äã­¤ ¬¥­â «ì­®© ¯®¤£®-
â®¢ª¥ ¡ã¤ãé¨å ¨­¦¥­¥à®¢ ¢àï¤ «¨ ¨¬¥¥â á¬ëá«. �à¨ íâ®¬ á«¥¤ã¥â ­¥§ -
¬¥¤«¨â¥«ì­® ®áâ ­®¢¨âì,   «ãçè¥ ­ ¯à ¢¨âì ¢á¯ïâì ¯à®æ¥áá á®ªà é¥­¨ï
ãç¥¡­ëå ç á®¢ ­  äã­¤ ¬¥­â «ì­ë¥ ¤¨áæ¨¯«¨­ë.

�®§¬®¦­ ï à¥ «¨§ æ¨ï ¯à®£à ¬¬ë á®¢à¥¬¥­­®£® ¬ â¥¬ â¨ç¥áª®£® ®¡-
à §®¢ ­¨ï ¢¨¤¨âáï ¢ à ¬ª å ¤¢ãåãà®¢­¥¢®© ¯®¤£®â®¢ª¨ á¯¥æ¨ «¨áâ®¢, ª ª®-
â®à®© ¬ë ¯®áâ¥¯¥­­® ¯¥à¥å®¤¨¬. �  ãà®¢­¥ ¡ ª « ¢à â  ¤®¯ãáâ¨¬®, å®âï ¨
­¥ á®¢á¥¬ ¯à ¢¨«ì­®, ®£à ­¨ç¨âìáï áâ ­¤ àâ­ë¬¨ ¬ â¥¬ â¨ç¥áª¨¬¨ ªãà-

409



á ¬¨, ¤ îé¨¬¨ ­¥®¡å®¤¨¬ë© ¬¨­¨¬ã¬ ¬ â¥¬ â¨ç¥áª®© ¯®¤£®â®¢ª¨. � 
ãà®¢­¥ ¬ £¨áâà âãàë | ¤ ¢ âì á®¢à¥¬¥­­ë¥ ¬ â¥¬ â¨ç¥áª¨¥ ¬¥â®¤ë ¨
â¥®à¨¨.

�á®¡®£® ¢­¨¬ ­¨ï § á«ã¦¨¢ ¥â ®¡ï§ â¥«ì­ë© ¢ ã­¨¢¥àá¨â¥â å ªãàá ¬¥-
â®¤®¢ ¬ â¥¬ â¨ç¥áª®© ä¨§¨ª¨. �® á¥© ¤¥­ì ®­ ¯à¥¯®¤­®á¨âáï â ª ¦¥, ª ª
¨ ¢ á¥à¥¤¨­¥ ¯à®è«®£® áâ®«¥â¨ï. �¥£®¤­ï íâ®£® ­¥¤®áâ â®ç­®, ¥£® ¢ ®¡ï§ -
â¥«ì­®¬ ¯®àï¤ª¥ á«¥¤ã¥â ¤®¯®«­ïâì ¬¥â®¤ ¬¨ à¥è¥­¨ï ­¥«¨­¥©­ëå ãà ¢-
­¥­¨©, â¥®à¨¥© á®«¨â®­®¢ ¨ â.¯. �¨¡® ¢ë¤¥«¨âì íâ®â ¡ãà­® à §¢¨¢ îé¨©áï
à §¤¥« ¬¥â®¤®¢ ¬ â¥¬ â¨ç¥áª®© ä¨§¨ª¨ ¢ ®â¤¥«ì­ë© á¯¥æªãàá. � à ¤®ª-
á «ì­®, ­® ä ªâ: á¥£®¤­ïè­¨¥ ¢ë¯ãáª­¨ª¨ ä¨§¨ª®-¬ â¥¬ â¨ç¥áª¨å ä -
ªã«ìâ¥â®¢ ­¥ á«ëè «¨ á«®¢  ýá®«¨â®­þ.

2. � ª ãç¨âì? �ç¨âë¢ ï ¯à®ä¥áá¨®­ «ì­ãî ­ ¯à ¢«¥­­®áâì ¡ã¤ã-
é¨å á¯¥æ¨ «¨áâ®¢. �¥®¡å®¤¨¬  ç¥âª® ®ç¥àç¥­­ ï ­ ¯à ¢«¥­­®áâì ªãàá  |
¤«ï ª®£® ç¨â âì (­ ¯à¨¬¥à, ¨­¦¥­¥à  ¨«¨ ¯¥¤ £®£ ). �¨¡®  ªæ¥­â¨à®¢ âì
¢­¨¬ ­¨¥ ­  â®­ª®áâïå ¬ â¥¬ â¨ç¥áª¨å ¤®ª § â¥«ìáâ¢, «¨¡® ­  ¬¥â®¤ å
à¥è¥­¨ï § ¤ ç, ¨á¯®«ì§ã¥¬ëå ¢ ¯à ªâ¨ç¥áª®© ¨«¨ ¯à®ä¥áá¨®­ «ì­®© ¤¥ï-
â¥«ì­®áâ¨. � §ã¬¥¥âáï, ¤«ï ¡ã¤ãé¨å ¯¥¤ £®£®¢-¬ â¥¬ â¨ª®¢ áãé¥áâ¢¥­­®¥
§­ ç¥­¨¥ ¨¬¥îâ à §«¨ç­ë¥ â®­ª®áâ¨ ¢ ¤®ª § â¥«ìáâ¢ å, ­ ¯à¨¬¥à, ¤«ï ­¨å
¯à¨­æ¨¯¨ «ì­® ¢ ¦­® ¯®­ïâ¨¥ ¨­â¥£à «  ¨ ¬¥àë �¥¡¥£ , ª ª ®¡®¡é¥­¨ï
á®®â¢¥âáâ¢¥­­® ¨­â¥£à «  �¨¬ ­  ¨ ¬¥àë �®à¤ ­ , ¢ â® ¢à¥¬ï ª ª ¤«ï
¨­¦¥­¥à -¯à ªâ¨ª  ¨ ¤ ¦¥ ä¨§¨ª -¯à¨ª« ¤­¨ª  ¯à¨­æ¨¯¨ «ì­®¥ §­ ç¥-
­¨¥ ¨¬¥îâ á ¬¨ ¬¥â®¤ë ¨­â¥£à¨à®¢ ­¨ï.

� á¨áâ¥¬¥ ®¡ãç¥­¨ï ¡ã¤ãé¥£® ¨­¦¥­¥à  ®£à®¬­®¥ §­ ç¥­¨¥ ¨¬¥¥â à §-
¡®à ¯à¨¬¥à®¢ ¨ § ¤ ç ¯à ªâ¨ç¥áª®£® á®¤¥à¦ ­¨ï. � ­ ç «¥ ¨§ãç¥­¨ï ­®-
¢®© â¥¬ë íâ® ¬®£ãâ ¡ëâì ¯à¨¬¥àë ­  ®âà ¡®âªã ®¯à¥¤¥«¥­­®£® ¬¥â®¤ 
¨«¨  «£®à¨â¬  à¥è¥­¨ï, ¢ ¯®á«¥¤ãîé¥¬, ¢ à §¢¨â¨¥ â¥¬ë, á«¥¤ã¥â áâ -
¢¨âì § ¤ ç¨ ®¡®¡é îé¥£® å à ªâ¥à , âà¥¡ãîé¨¥ ¬ â¥¬ â¨ç¥áª®© ¨­âã-
¨æ¨¨ ¨ á®®¡à §¨â¥«ì­®áâ¨. �  § ª«îç¨â¥«ì­®¬ íâ ¯¥ ®ç¥­ì ¦¥« â¥«ì­ë:
( ) ¯à®¢¥àª  ¯®«ãç¥­­ëå à¥§ã«ìâ â®¢ ­  á®®â¢¥âáâ¢¨¥ ä¨§¨ç¥áª®¬ã á¬ëá«ã
¨ à §¬¥à­®áâ¨, (¡) ¯à¥¤¯®«®¦¥­¨ï ®â­®á¨â¥«ì­® ¢®§¬®¦­®£® ¨§¬¥­¥­¨ï
à¥§ã«ìâ â  ¯à¨ ®¯à¥¤¥«¥­­ëå ¨§¬¥­¥­¨ïå ¯®áâ ­®¢ª¨ § ¤ ç¨ ¨«¨ ­ ç «ì-
­ëå ãá«®¢¨©, (¢) ¤¥â «ì­ë©  ­ «¨§ ¨ ¢ë¢®¤ë. � ¤ ç¨ ¯à ªâ¨ç¥áª®£® á®-
¤¥à¦ ­¨ï ¯®«¥§­ë â¥¬, çâ® ®¡ê¥¤¨­ïîâ ãç¥¡­ãî ¤¥ïâ¥«ì­®áâì ¨ ­ ãç­ë©
¯®¨áª (®á®¡¥­­® ¥á«¨ á®¤¥à¦ ­¨¥ § ¤ ç¨ ª á ¥âáï ¢®¯à®á®¢ ¡ã¤ãé¥© á¯¥-
æ¨ «ì­®áâ¨ á«ãè â¥«¥©), ¢ëà ¡ âë¢ îâ ¬ â¥¬ â¨ç¥áªãî ¨ ¨­¦¥­¥à­ãî
¨­âã¨æ¨î (®âëáª ­¨¥ ®¯â¨¬ «ì­®£® ¬¥â®¤  à¥è¥­¨ï, ¨á¯®«ì§ãï ¨§¢¥áâ­ë¥
 «£®à¨â¬ë à¥è¥­¨ï, ¯à¨­æ¨¯  ­ «®£¨© ¨«¨ ¨­ë¥ í¢à¨áâ¨ç¥áª¨¥ ¬¥â®¤ë),
¢ëà ¡ âë¢ îâ ¨§®¡à¥â â¥«ì­®áâì ¨ «®£¨ç¥áª®¥ ¬ëè«¥­¨¥ (ã¬¥­¨¥ ®£àã-
¡¨âì § ¤ çã, çâ®¡ë ¯®«ãç¨âì à §ã¬­®¥ ¨­¦¥­¥à­®¥ à¥è¥­¨¥).

�á¯®«ì§®¢ ­¨¥ ¢ ãç¥¡­®¬ ¯à®æ¥áá¥ ¯à¨ª« ¤­ëå § ¤ ç, ¤«ï à¥è¥­¨ï ª®-
â®àëå ­ àï¤ã á ¨§ãç ¥¬ë¬¨ ¢ ¤ ­­®© â¥¬¥ ¬ â¥¬ â¨ç¥áª¨¬¨ ¬¥â®¤ ¬¨
¨ ¯à¨¥¬ ¬¨ ­¥®¡å®¤¨¬ë §­ ­¨ï ¨§ ¤àã£¨å ®¡« áâ¥©,   â ª¦¥ £¥®¬¥âà¨-
ç¥áª¨¥ ¯à¥¤áâ ¢«¥­¨ï ¨«¨ ä¨§¨ç¥áª¨¥ á®®¡à ¦¥­¨ï, ¬­®£® íää¥ªâ¨¢­¥¥
ä®à¬ «ì­®£® ¤®ª § â¥«ìáâ¢  â¥®à¥¬.
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������� ��������� ���������� � ������

�¨­£ã«¨á �.�.
�¨¥¯ ©áª ï ¯¥¤ £®£¨ç¥áª ï  ª ¤¥¬¨ï

� â¢¨ï LV { 3401 £. �¨¥¯ ï ã«. �¨¥« , 14
�¥«.: +371 3407734, � ªá: +371 3424223, e-mail:

edvinsg2003@navigators.lv

�¥à¢ë© ãç¥¡­¨ª  à¨ä¬¥â¨ª¨ ­  « âëèáª®¬ ï§ëª¥ (3) ¨¬¥« ­ §¢ ­¨¥
ý�­¨¦¥çª  áç¨á«¥­¨© ­¥ ¤«ï ¢áïª¨å ­¥¢¥¦¤,   «¨èì â¥¬ ­  ¯®«ì§ã á®ç¨-
­¥­ , ªâ® ¬ã¤à®áâì ¨ á¢¥â«ë© ã¬ æ¥­¨âþ. � ¥£® ¯à¥¤¨á«®¢¨¨ áª § ­®: ý�®-
¢¥àìâ¥ ¥éñ ¬®¥¬ã á«®¢ã, çâ® áçñâ ¯à¨­®á¨â ¨ ­¥ª®â®àãî çã¤¥á­ãî à ¤®áâì.
�®á«¥ â®£®. ª ª å®à®è¨© ¨ ¬ã¤àë© ¯ à¥­ì ¯à®¢®¤¨â ­¥ ®¤¨­ ç á á¢®¥£®
á¢®¡®¤­®£® ¢à¥¬¥­¨ §  íâ®© ª­¨¦¥çª®© ¨ ¯®­¨¬ ¥â áçñâ, ®­ ¨ ¡«¥áâïéãî
¬®­¥âã ­¥ ¡à « ¡ë §  íâ® ¯®­¨¬ ­¨¥. � íâ® ¢ â® ¦¥ ¢à¥¬ï, ª®£¤  ¤àã£¨¥ ¨á-
ª «¨ ¤àã£ãî à ¤®áâì ¢ ª ¡ ª å ¨ § à ¡®â «¨ á¥¡¥ á¨­ïª ¯®¤ £« §®¬ ¨ ¡®«ì
¢ ª®áâïåþ (3, á.8). � 1862 £®¤ã ¨§¤ ­ ¯¥à¢ë© ãç¥¡­¨ª £¥®¬¥âà¨¨, ¢ 1918
| ãç¥¡­¨ª ¯®  «£¥¡à¥ ­  « âëèáª®¬ ï§ëª¥. �¢â®à ¬¨ ¯¥à¢ëå ¤¢ãå ¨§
ãª § ­­ëå ª­¨£ ¡ë«¨ ­¥¬¥æª¨¥ ¯ áâ®àë, ª®â®àë¥ ¯à®¤®«¦¨«¨ âà ¤¨æ¨¨,
§ «®¦¥­­ë¥  ¢â®à ¬¨ ¨§¤ ­­ëå ¨ ¯à¨¬¥­ï¥¬ëå ¢ � â¢¨¨ c 1627 £®¤a (5)
ãç¥¡­¨ª®¢ ¬ â¥¬ â¨ª¨ ­  ­¥¬¥æª®¬ ï§ëª¥, a  ¢â®à ¯¥à¢®£® ãç¥¡­¨ª   «-
£¥¡àë | « âëè, ¢ë¯ãáª­¨ª ¬ â¥¬ â¨ç¥áª®£® ä ªã«ìâ¥â  �¥â¥à¡ãà£áª®£®
ã­¨¢¥àá¨â¥â  �.�ãá¥©á.

�ª®à® ¯®á«¥ ¯¥à¢®£® ¯®ï¢¨«áï ¨ á«¥¤ãîé¨© ãç¥¡­¨ª ­  « âëèáª®¬
ï§ëª¥ á ­¥ ¬¥­¥¥ ¢ëà §¨â¥«ì­®¬ § £« ¢¨¥¬ ý�®ãç¥­¨¥ ª áçñâã, áª®«ìª®
­ ¤® ªà¥áâìï­ ¬þ (4). �®¦­® áª § âì, çâ® íâ¨ ¤¢  ¯®¤å®¤  ¢ ãç¥¡­¨ª å
¬ â¥¬ â¨ª¨ (¯¨á âì ¤«ï «î¡®§­ â¥«ì­ëå ç¨â â¥«¥© ¨«¨ ¤«ï ¬¥­¥¥ § ¨­â¥-
à¥á®¢ ­­ëå ç¨â â¥«¥© ýâ®«ìª® ­ áâ®«ìª®, ­ áª®«ìª® ¨¬ ¯®«®¦¥­® §­ âìþ)
á®åà ­¨«¨áì ¨ ¯® á¥© ¤¥­ì. � § ¨­â¥à¥á®¢ ­­ë¬ ç¨â â¥«¥¬ ®¡à éñ­, ­ -
¯à¨¬¥à, ¢¥áì¬  ¯à®£à¥áá¨¢­ë© ãç¥¡­¨ª ý�¥®¬¥âà¨ï 7{9þ, ¯¥à¥¢¥¤ñ­­ë© ¨
­  àãááª¨© ï§ëª (1). � ª ç¥áâ¢¥ ª­¨£ ¤«ï ¤®áâ¨¦¥­¨ï ç¨áâ® ãâ¨«¨â à­ëå
æ¥«¥© ¬®¦­® ã¯®¬¨­ãâì á¡®à­¨ª¨ § ¤ ç á à¥è¥­¨ï¬¨, á«ã¦ é¨¥ ¬¥â®¤¨-
ç¥áª¨¬¨ ¯®á®¡¨ï¬¨ ¤«ï ¯®¤£®â®¢ª¨ ª á¤ ç¥ íª§ ¬¥­  ¯® ¬ â¥¬ â¨ª¥ § 
áà¥¤­îî èª®«ã ¨«¨ §  ¢¢®¤­ë© ªãàá ¬ â¥¬ â¨ª¨ â¥å­¨ç¥áª®£® ¢ã§ .

�à¥¤¨  ¢â®à®¢ « âëèáª¨å ãç¥¡­¨ª®¢ ¬ â¥¬ â¨ª¨ ®¤¨­ ¨§ á ¬ëå ¯à®-
¤ãªâ¨¢­ëå ¯à®ä¥áá®à �­¨á �¥­æ¨á (à®¤. ¢ 1914 £.): ¯¥à¢ë© ¨§ ¥£® ãç¥¡-
­¨ª®¢ ¨§¤ ­ ¢ 1941 £®¤ã,   ¯®á«¥¤­¨© | ¢ 2006 £®¤ã.

�®«ì ãç¥¡­¨ª  ¬ â¥¬ â¨ª¨ ¢ ­ è¨ ¤­¨, á â¥®à¥â¨ç¥áª®© â®çª¨ §à¥­¨ï,
¯®¢ëá¨« áì, â ª ª ª £« ¢­ ï § ¤ ç  ãç¥¡­¨ª  | ­ ¯à ¢¨âì ãç¥­¨ª  ¢ á -
¬®®¡à §®¢ ­¨¥. �¨à®ª® ®¡áã¦¤ ¥¬®¥ ¢­¥¤à¥­¨¥ ¨­ä®à¬ æ¨®­­ëå â¥å­®-
«®£¨© ¢ ®¡à §®¢ ­¨¥ ¢ ¯¥à¢ãî ®ç¥à¥¤ì ®§­ ç ¥â, çâ® èª®«ì­¨ª¨ ®¡ãç îâáï
à ¡®â âì á â¥ªáâ®¬, â®«ìª® ¯®á«¥ ãá¢®¥­¨ï íâ¨å ®á­®¢­ëå ­ ¢ëª®¢ ¬®¦¥â
¯®©â¨ à¥çì ® ¢®§¬®¦­®áâ¨ ãá¯¥è­®£® ¯à¨¬¥­¥­¨ï ¤àã£¨å ¢¨¤®¢ ¯®¤ ç¨
¨­ä®à¬ æ¨¨. �¥à¢ë© ®¯ëâ à ¡®âë á â¥å­¨ç¥áª®© ¨­ä®à¬ æ¨¥© èª®«ì-
­¨ª ¬ ¤ ñâ ¨¬¥­­® ãç¥¡­¨ª¨ ¯® ¬ â¥¬ â¨ª¥: ®­¨ ®¡« ¤ îâ ªà âª®áâìî
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¨§«®¦¥­¨ï ¨ á®¤¥à¦ â á¨¬¢®«ë, ç¥àâ¥¦¨, ä®à¬ã«ë, áå¥¬ë, ¤¨ £à ¬¬ë ¨
â ¡«¨æë. � á®¦ «¥­¨î, ¢ å®¤¥ ¤ «ì­¥©è¨å ¨áá«¥¤®¢ ­¨© ®ª § «®áì, çâ®
­  ¯à ªâ¨ª¥ ãç¥¡­¨ª¨ ¯à¨¬¥­ïîâáï à¥¤ª® ¨ ­¥íää¥ªâ¨¢­®.

� ¬¥â®¤¨ç¥áª®© «¨â¥à âãà¥ £®¢®à¨âáï ® ¤¢ãå à §­ëå ¯®¤å®¤ å ¢ ¯à¥-
¯®¤ ¢ ­¨¨ ¬ â¥¬ â¨ª¨, â.¥. ®¡ ¨áá«¥¤®¢ â¥«ìáª®¬ ¨ â¥å­®«®£¨ç¥áª®¬ ¯®¤-
å®¤¥, ª®â®àë¥ ¢ ¨¤¥ «ì­®¬ á«ãç ¥ á«¥¤ã¥â á®¥¤¨­¨âì, ­¥ ¤¥« ï ¯¥à¥¢¥á 
¢ ®¤­ã ¨«¨ ¢ ¤àã£ãî áâ®à®­ã. �áá«¥¤®¢ â¥«ìáª¨© ¯®¤å®¤ á¢ï§ ­ á ã£«ã¡-
«¥­¨¥¬ ¢ ¬ â¥¬ â¨ç¥áª¨© ®¡à § ¬ëè«¥­¨ï, ¢ á¨áâ¥¬ã ¯®­ïâ¨©, ¤®ª § -
â¥«ìáâ¢ ¨ ¢ë¢®¤®¢. �¥å­®«®£¨ç¥áª¨© ¯®¤å®¤ ®§­ ç ¥â ®¡à é¥­¨¥ £« ¢­ë¬
®¡à §®¬ ª à¥è¥­¨î § ¤ ç ¨ ¢ë¯®«­¥­¨î â¥áâ®¢. �­ á¢ï§ ­ á ã¯à®éñ­­®©
ä®à¬®© ãá¢®¥­¨ï ¬ â¥¬ â¨ª¨, ¯à¨ ª®â®à®© ®â¤¥«ì­ ï â¥®à¥¬  ¨«¨ ä®à-
¬ã«  ¢ëáâã¯ ¥â â®«ìª® ª ª á¯®á®¡ ¯®«ãç¥­¨ï ®â¢¥â  ­  § ¤ ­­ë© ¢®¯à®á
(2, á.13). � � â¢¨¨ £®á¯®¤áâ¢ã¥â â¥å­®«®£¨ç¥áª¨© ¯®¤å®¤. �áâ­ëå íª§ ¬¥-
­®¢ ¯® ¬ â¥¬ â¨ª¥ ­¥â, ¯à¨ ®ª®­ç ­¨¨ ®á­®¢­®© ¨«¨ áà¥¤­¥© èª®«ë âà¥-
¡ã¥âáï â®«ìª® ¯¨áì¬¥­­®¥ à¥è¥­¨¥ § ¤ ç. �­®£¨¥ ãç¨â¥«ï ¨ èª®«ì­¨ª¨
ã¡¥¦¤¥­ë ¢ â®¬, çâ® ãç¥¡­¨ª | íâ® ¢á¥£®-â® á¡®à­¨ª § ¤ ç ¨ á¯à ¢®ç­®£®
¬ â¥à¨ « . � èª®« å ­ ¡«î¤ îâáï ¨ â ª¨¥ á«ãç ¨, ª®£¤  ãç¥¡­¨ª § ¬¥­ï-
¥âáï àãª®¢®¤áâ¢®¬ ª à¥è¥­¨î § ¤ ç ¨«¨ á¡®à­¨ª®¬ ¤¨ää¥à¥­æ¨à®¢ ­­ëå
§ ¤ ç á ª®à®âª¨¬¨ â¥®à¥â¨ç¥áª¨¬¨ á¢¥¤¥­¨ï¬¨ ¢ ¯à¨«®¦¥­¨¨.

� ¤ ­­®¥ ¢à¥¬ï ¢ � â¢¨¨ ã¦¥ ­¥áª®«ìª® «¥â ¯à®¤®«¦ îâáï ¨§¬¥­¥-
­¨ï á®¤¥à¦ ­¨ï ¨ à¥ «¨§ æ¨¨ ¬ â¥¬ â¨ç¥áª®£® ®¡à §®¢ ­¨ï. �ç¥¡­¨ª®¢
¬­®£®, ­® ®­¨ ¬®£«¨ ¡ë ¡ëâì ª ç¥áâ¢¥­­¥¥, ¤¥è¥¢«¥ ¨ ¡®«¥¥ ¯®­ïâ­ë¬¨
¤«ï èª®«ì­¨ª®¢. �á«¨ ®¡êï¢¨âì ¬®à â®à¨© ­  ¨§¬¥­¥­¨ï ¢ £®áã¤ àáâ¢¥­-
­®¬ áâ ­¤ àâ¥ ¯® ¬ â¥¬ â¨ª¥, áª ¦¥¬, ¢ â¥ç¥­¨¥ 5 «¥â, ¬®¦­® ¡ë«® ¡ë
â ª¨¬ ®¡à §®¬ á®§¤ âì ­¥®¡å®¤¨¬ë¥ ¯à¥¤¯®áë«ª¨ áãé¥áâ¢¥­­®£® ã«ãçè¥-
­¨ï ª ç¥áâ¢  ãç¥¡­¨ª®¢, ¬¥â®¤¨ç¥áª¨å ¯®á®¡¨©, á¡®à­¨ª®¢ § ¤ ç ¨ ¯à®ç¥©
ãç¥¡­®© «¨â¥à âãàë.

�¯¨á®ª «¨â¥à âãàë
1. �¥®¬¥âà¨ï: 7-9: �ªá¯¥à¨¬¥­â «ì­ë© ãç¥¡­¨ª. �.1{5 /�. �­¤¦ ­á, �. � «ì-

ª¥­èâ¥©­, �. �à ¢ ; ¯¥à. á « âëè. { [R®ga]: Zvaigzne ABC, 1994{1998.
2. �®¢¨ª®¢, A.�. � â¥¬ â¨ç¥áª®¥ ®¡à §®¢ ­¨¥ ¨ á¨áâ¥¬  â¥áâ¨à®¢ ­¨ï / �®¢¨-

ª®¢ A.�.// � â¥¬ â¨ª  ¢ èª®«¥. { 2002, ü 4. { c. 120{14.
3. Harders Ch. R§­in¢�sanas gr¢matiâa ne priek�s visiem tum�siem ¯aud®m, bet tiem

vien par labu sarakst®ta, kas gudr®bu un gai�su pr¢tu cien®. { R.: J.K.D. Millers,
1806. { 134 lpp.

4. Vagners P.V. R§­in¢�sanas pam¢c®�sana, cik zemnieku ¯aud®m vaijaga. { Jelgava,
J.W. Stefenhagens un d§ls, 1821.

5. Wedemeher F. Arithmetica oder Rechenbuch auf den Linien und Zi�ern nach Rigis-
cher M�un�, Ma� und Gewichte au� allerlei Kaufh�andel. { Riga: G.Schr�oder, 1627.
{ [40] S.
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�®«¨ª®¢ �.�.
�ªãâáª¨© £®áã¤ àáâ¢¥­­ë© ã­¨¢¥àá¨â¥â

alex golikov@mail.ru
�¥§ã«ìâ âë ¯à®¢¥¤¥­­®£®  ­ «¨§  ¢ë¯®«­¥­­ëå § ¤ ­¨© ¥¤¨­®£® £®-

áã¤ àáâ¢¥­­®£® íª§ ¬¥­  ¯® ¬ â¥¬ â¨ª¥ ¢ë¯ãáª­¨ª ¬¨ èª®« �¥á¯ã¡«¨ª¨
� å  (�ªãâ¨ï) ¯®ª §ë¢ îâ, çâ® ¥¦¥£®¤­® ¡®«ìè¥ ¯®«®¢¨­ë ãç é¨åáï ­¥
à¥è îâ ­¨ ®¤­®© ¨§ 3-å ¯à¥¤«®¦¥­­ëå § ¤ ç ¯® £¥®¬¥âà¨¨ (¤¢¥ § ¤ ç¨ ¢
ç áâ¨ ý2þ (�), ®¤­  § ¤ ç  ¢ ç áâ¨ ý3þ (�)).

�®¤ë 2001 2002 2003 2004 2005 2006 2007
�®«-¢®

¢ë¯ãáª­¨ª®¢ 3015 14300 14096 10491 9030 9878 9858

�¥ à¥è¨«¨ ­¨ ®¤­®© 1899 9152 8739 6084 4879 5423 5076
§ ¤ ç¨ ¯® £¥®¬¥âà¨¨ 63% 64% 62% 58% 54% 55% 51%

�áá«¥¤®¢ ­¨ï áà¥¤¨ ãç é¨åáï áâ àè¨å ª« áá®¢ èª®« �¥á¯ã¡«¨ª¨ � å 
(�ªãâ¨ï) ¢ëï¢¨«¨ ­¨§ª¨© ãà®¢¥­ì áä®à¬¨à®¢ ­­®áâ¨ ¯à®áâà ­áâ¢¥­­ëå
¯à¥¤áâ ¢«¥­¨©. �®¤â¢¥à¤¨«¨ á¢®î ¤¨ £­®áâ¨ç¥áªãî à®«ì § ¤ ­¨ï à §­ëå
¢¨¤®¢:  ) §à¨â¥«ì­®£® á®¯®áâ ¢«¥­¨ï ¨§®¡à ¦¥­¨©, ¡) ¯à¥¤­ ¬¥à¥­­®£® ¨
¯à®¨§¢®«ì­®£® ¢®á¯à®¨§¢¥¤¥­¨ï ®¡à §  ­  ®á­®¢¥ ¥£® £à ä¨ç¥áª®£® ¨§®¡à -
¦¥­¨ï, ¢) ¯à¥¤­ ¬¥à¥­­®£® ¨ ¯à®¨§¢®«ì­®£® ¢®á¯à®¨§¢¥¤¥­¨ï ®¡à §  ¯ãâ¥¬
 ªâã «¨§ æ¨¨ ¥£® ¯® ¯ ¬ïâ¨, £) ¬ ­¨¯ã«¨à®¢ ­¨ï ®¡à § ¬¨ ¯® ¯à¥¤áâ ¢-
«¥­¨î; ¤) ¢¨¤®¨§¬¥­¥­¨ï ®¡à §®¢; ¥) á®§¤ ­¨ï ­®¢ëå ®¡à §®¢ (¯à®áâà ­áâ-
¢¥­­®£® ª®­áâàãªâ¨à®¢ ­¨ï).

� ª ®â¬¥ç îâ ¬­®£¨¥ ¨áá«¥¤®¢ â¥«¨ (�.�. �ãá¥¢, �.�. �¥«®è¨áâ ï,
�.�. �ãàª¨­  ¨ ¤à.)  ­ «¨§ á¨áâ¥¬ë ¨§ãç¥­¨ï £¥®¬¥âà¨ç¥áª¨å ¯®­ïâ¨©
¨ ®â­®è¥­¨©, ª ª ¢ âà ¤¨æ¨®­­®© â ª ¨ ¢® ¢á¥å  «ìâ¥à­ â¨¢­ëå á¨áâ¥¬ å
®¡ãç¥­¨ï ¬ â¥¬ â¨ª¥ ¬« ¤è¥£® èª®«ì­¨ª  ¯®ª §ë¢ ¥â, çâ® £¥®¬¥âà¨ç¥á-
ª¨¥ §­ ­¨ï à áá¬ âà¨¢ îâáï ª ª ­¥çâ® ¢â®à®áâ¥¯¥­­®¥, ­¥ ¨¬¥îé¥¥ á -
¬®áâ®ïâ¥«ì­®© æ¥­­®áâ¨ ¨ á ¬®áâ®ïâ¥«ì­®£® §­ ç¥­¨ï, ¤®¯®«­¨â¥«ì­®¥ ª
 à¨ä¬¥â¨ç¥áª¨¬ §­ ­¨ï¬. �à¨ íâ®¬ ®¡ê¥¬ £¥®¬¥âà¨ç¥áª¨å ¯à¥¤áâ ¢«¥­¨©
¬« ¤è¥£® èª®«ì­¨ª , ®¯à¥¤¥«¥­­ë© ¯à®£à ¬¬®© ­ ç «ì­®© èª®«ë, ï¢«ï-
¥âáï ¢¥áì¬  ­¥¡®«ìè¨¬ ¨ ®£à ­¨ç¨¢ ¥âáï â®«ìª® §­ ª®¬áâ¢®¬ á ¯«®áª¨¬¨
£¥®¬¥âà¨ç¥áª¨¬¨ ä¨£ãà ¬¨, ­¥ § âà £¨¢ ï ¤ ¦¥ ®â­®è¥­¨ï ¬¥¦¤ã ­¨¬¨
­  ¯«®áª®áâ¨. �â­®è¥­¨¥, ¨§ãç ¥¬®¥ ¢ ­ ç «ì­®© èª®«¥ | íâ® ®â­®è¥­¨¥
à ¢¥­áâ¢  (à ¢­ë¥ ®âà¥§ª¨, à ¢­ë¥ áâ®à®­ë, à ¢­ë¥ ¯«®é ¤¨), ª®â®à®¥
¯à®¢¥àï¥âáï ­¥¯®áà¥¤áâ¢¥­­ë¬ ­ «®¦¥­¨¥¬ ¢ 1 ª« áá¥ ¨«¨ ¨§¬¥à¥­¨¥¬ ¢®
2 ¨ 3(4) ª« áá¥,   à ¢¥­áâ¢® ¯«®é ¤¥© | ¢ ®á­®¢­®¬ ¢ëç¨á«¥­¨¥¬ (3{4
ª« áá).

�«¥¤ãï âà¥¡®¢ ­¨ï¬ ª ãà®¢­î ¯®¤£®â®¢ª¨ ®ª ­ç¨¢ îé¨å ­ ç «ì­ãî
èª®«ã ¨ ®¡ï§ â¥«ì­®£® ¬¨­¨¬ã¬  á®¤¥à¦ ­¨ï ®á­®¢­ëå ®¡à §®¢ â¥«ì­ëå
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¯à®£à ¬¬, ¯à¨­ïâëå ¢ £®áã¤ àáâ¢¥­­®¬ ®¡à §®¢ â¥«ì­®¬ áâ ­¤ àâ¥ ­ -
ç «ì­®£® ®¡é¥£® ®¡à §®¢ ­¨ï ¯® ¬ â¥¬ â¨ª¥ ®¡ãç¥­¨¥ £¥®¬¥âà¨¨ ¢ ­ -
ç «ì­®© èª®«¥ á¢®¤¨âáï ¢ ®á­®¢­®¬ ª ¨§¬¥à¨â¥«ì­®© ¤¥ïâ¥«ì­®áâ¨. �â®
¨««îáâà¨àã¥â á¢ï§ì ¯®­ïâ¨© ¤«¨­  ¨ ¯«®é ¤ì á ¯®­ïâ¨¥¬ ­ âãà «ì­®¥
ç¨á«®, ¨ ã¤®¢«¥â¢®àï¥â ¢ ®á­®¢­®¬ ¯®âà¥¡­®áâì ¢ ä®à¬¨à®¢ ­¨¨ ¯à ªâ¨-
ç¥áª¨å ¨§¬¥à¨â¥«ì­ëå ­ ¢ëª®¢, ­® ­¥ à¥è ¥â § ¤ çã à §¢¨â¨ï ¯à®áâà ­áâ-
¢¥­­®£®, «®£¨ç¥áª®£® ¨  ¡áâà ªâ­®£® ¢¨¤®¢ ¬ëè«¥­¨ï,  , á«¥¤®¢ â¥«ì­®, ¨
à §¢¨â¨ï ¬ â¥¬ â¨ç¥áª®£® ¬ëè«¥­¨ï ¢ è¨à®ª®¬ á¬ëá«¥.

�¢â®àë ãç¥¡­¨ª®¢ ¯® ¬ â¥¬ â¨ª¥ ¤«ï ­ ç «ì­ëå ª« áá®¢, ¯à¨¤¥à¦¨¢ -
ïáì ®¡ï§ â¥«ì­®£® ¬¨­¨¬ã¬  á®¤¥à¦ ­¨ï ®á­®¢­ëå ®¡à §®¢ â¥«ì­ëå ¯à®-
£à ¬¬, ¢ª«îç îâ ¢á¥£® ®â 3,5% ¤® 15% £¥®¬¥âà¨ç¥áª®£® ¬ â¥à¨ « . �®-
«¨ç¥áâ¢¥­­®¥ áà ¢­¥­¨¥  à¨ä¬¥â¨ç¥áª®£® ¨ £¥®¬¥âà¨ç¥áª®£® ¬ â¥à¨ «  ¯®
ãç¥¡­¨ª ¬ (1{3 (4)) ¯®ª § ­® ¢ â ¡«¨æ¥.

�¢â®àë ãç¥¡­¨ª®¢ �á¥£®
§ ¤ ­¨©

�á¥£®
£¥®¬¥âà¨-
ç¥áª¨å
§ ¤ ­¨©

�à®æ¥­â £¥®-
¬¥âà¨ç¥áª¨å
§ ¤ ­¨©

�®à® �.�. ¨ ¤à. (1{3) 3361 116 3.5%
�®à® �.�. ¨ ¤à. (1{4) 3884 328 8,4%
�à£¨­áª ï �.�. (1{3) 2076 293 14,1%
�à£¨­áª ï �.�.,
�.�. �¢ ­®¢áª ï (1{4)

2231 301 13,0%

�áâ®¬¨­  �.�. (1{3) 1760 200 11,7%
�áâ®¬¨­  �.�. (1{4) 2233 268 12,0%
�¥â¥àá®­ �.�. (1{4) 4804 558 11,6%

�¥¯¥àì ¯®á¬®âà¨¬, çâ® ®¦¨¤ ¥â ¤¥â¥© ¢ áà¥¤­¥© èª®«¥. � VII{IX ª« á-
á å ¨¬ ¯à¨¤¥âáï ¢ë¯®«­¨âì ¡®«¥¥ 2700 § ¤ ­¨© ¯® ¬ â¥¬ â¨ª¥, ¨§ ­¨å ¡®«¥¥
1200, â.¥. ®ª®«® 40% | ¯® £¥®¬¥âà¨¨. � X{XI ª« áá å ¯à®æ¥­â £¥®¬¥âà¨-
ç¥áª¨å § ¤ ­¨© ã¢¥«¨ç¨¢ ¥âáï ¯à¨¬¥à­® ¤® 46%. �â¨ æ¨äàë ¯®ª §ë¢ îâ
¯à®¡«¥¬ã ¯à¥¥¬áâ¢¥­­®áâ¨ ¢ á®¢¥àè¥­­® ­®¢®¬ á¢¥â¥.

� ª¨¬ ®¡à §®¬, ®¡é¥¨§¢¥áâ­ë© ä ªâ ¢ëá®ª®© ¯à®¡«¥¬­®áâ¨ ¨§ãç¥­¨ï
£¥®¬¥âà¨¨ ¢ áâ àè¨å ª« áá å ¯à¥¢à é ¥âáï ¢ § ª®­®¬¥à­®¥ á«¥¤áâ¢¨¥ ®¡-
é¨å ¯®¤å®¤®¢ ª ¯®áâà®¥­¨î á¨áâ¥¬ë ®¡ãç¥­¨ï £¥®¬¥âà¨¨ ¢ ®¡é¥®¡à §®¢ -
â¥«ì­®© èª®«¥.

� §à ¡®â ­­ ï ¨  ¯à®¡¨à®¢ ­­ ï ­ ¬¨ ­  ä ªã«ìâ¥â¥ ¤®¢ã§®¢áª®£® ®¡-
à §®¢ ­¨ï ¨ ¯à®ä®à¨¥­â æ¨¨ �ªãâáª®£® £®áã¤ àáâ¢¥­­®£® ã­¨¢¥àá¨â¥â 
¯à®£à ¬¬  á¯¥æªãàá  ¨ ãç¥¡­®-¬¥â®¤¨ç¥áª¨© ª®¬¯«¥ªá ¯®§¢®«ï¥â ãâ¢¥à¦-
¤ âì, çâ® ¯à®£à ¬¬ë á®áâ ¢«¥­­ë¥ ­  ®á­®¢¥ ª®¬¯®­¥­â®¢ áâàãªâãàë
ã¬áâ¢¥­­®© ¤¥ïâ¥«ì­®áâ¨ èª®«ì­¨ª®¢ ¢ ®¡« áâ¨ £¥®¬¥âà¨¨ ¯¥¤ £®£®¬ ¢®§-
¬®¦­  ¨ æ¥«¥á®®¡à §­ .
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���� ��������������� �������������
� ����� ý��������� ������������
��������������þ ��� �����������

�ã¤®¢¨ç �.�., �ã¤®¢¨ç �.�.
�®à®­¥¦áª¨© £®áã¤ àáâ¢¥­­ë© ã­¨¢¥àá¨â¥â,

ª ä¥¤à  ¬ â¥¬ â¨ç¥áª®£® ¬®¤¥«¨à®¢ ­¨ï
�­¨¢¥àá¨â¥âáª ï ¯«. 1, �®à®­¥¦, 394006, �®áá¨ï

�¥«.: (4732)208364, � ªá: (4732)208755, e-mail: goudovitch@mail.ru
� â¥¬ â¨ç¥áª®¥ ¬®¤¥«¨à®¢ ­¨¥ ¯à¨®¡à¥â ¥â

ç¥àâë á¢®¥®¡à §­®© ­ âãàä¨«®á®ä¨¨
ª®¬¯ìîâ¥à­®© íàë.

ý�¨­¥à£¥â¨ª  ¨ ¯à®£­®§ë ¡ã¤ãé¥£®þ
�.�. � ¯¨æ , �.�. �ãà¤î¬®¢, �.�. � «¨­¥æª¨©

�à¨ ä®à¬¨à®¢ ­¨¨ ¯à®£à ¬¬ë ªãàá  ý�®­æ¥¯æ¨¨ á®¢à¥¬¥­­®£® ¥áâ¥áâ-
¢®§­ ­¨ïþ á«¥¤ã¥â ¨¬¥âì ¢¢¨¤ã, çâ®, ­¥á¬®âàï ­  ¬¨à®¢®§§à¥­ç¥áªãî ®à¨-
¥­â æ¨î, ®­ ï¢«ï¥âáï ç áâìî ­¥ á®æ¨ «ì­®-£ã¬ ­¨â à­®£®,   ¥áâ¥áâ¢¥­­®-
­ ãç­®£® æ¨ª«  ¨ ¢ á¨«ã íâ®£® ­¥ ¬®¦¥â ®£à ­¨ç¨¢ âìáï ¬¥â®¤®«®£¨ç¥áª®©
­ ¯à ¢«¥­­®áâìî ¨§« £ ¥¬®£® ¬ â¥à¨ « , â® ¥áâì ¥£® á®¤¥à¦ ­¨¥ ¤®«¦­®
¡ëâì ¥áâ¥áâ¢¥­­®­ ãç­ë¬. �¯¥æ¨ä¨ª®© ¯à¥¤« £ ¥¬®£® ªãàá , ¯à¥¤­ §­ -
ç¥­­®£® ¤«ï çâ¥­¨ï «¥ªæ¨© ¨ ¯à®¢¥¤¥­¨ï ¯à ªâ¨ç¥áª¨å § ­ïâ¨© á® áâã-
¤¥­â ¬¨ ¬ â¥¬ â¨ç¥áª¨å á¯¥æ¨ «ì­®áâ¥©, ï¢«ï¥âáï â®, çâ® ®­ ®¯¨à ¥âáï
­  ¨¤¥®«®£¨î, ¯à¨­æ¨¯ë, ¬¥â®¤ë ¨ ï§ëª ¬ â¥¬ â¨ç¥áª®£® ¬®¤¥«¨à®¢ -
­¨ï, â.¥. ­ ãç­ë¥ ä ªâë, ¨å ¨­â¥à¯à¥â æ¨ï ¨ ¢®§­¨ª îé¨¥ ­  ¨å ®á­®¢¥
 áá®æ¨ â¨¢­ë¥ ¯®§­ ¢ â¥«ì­ë¥ ®¡à §ë ¢ëá¢¥ç¨¢ îâáï ç¥à¥§  ­ «¨§ ¬ â¥-
¬ â¨ç¥áª¨å ¬®¤¥«¥©, ¯à¨ç¥¬ â ª¨å, ª®â®àë¥ ¨¬¥îâ £«ã¡®ª¨© âà ­á¤¨á-
æ¨¯«¨­ à­ë© á¬ëá« ¨ ¬®£ãâ ¡ëâì ¯à¨¬¥­¥­ë ª ª  ¯¯ à â ¨áá«¥¤®¢ ­¨ï
¨«¨ ª ª ­¥ª¨© ®à¨¥­â¨à ¨áá«¥¤®¢ â¥«ìáª®© ¬ëá«¨, á®¯àï¦¥­­ë© á ®¡à -
§®¬, ¢ à §­ëå ®¡« áâïå §­ ­¨ï. � â¥¬ â¨ç¥áª¨¥ ¬¥â®¤ë ¨ ¬ â¥¬ â¨ç¥áª®¥
¬®¤¥«¨à®¢ ­¨¥ á¥£®¤­ï § ­¨¬ îâ ®á®¡®¥ ¬¥áâ® ¢ ­ ãç­®¬ ¢§£«ï¤¥ ­  ¬¨à,
®ª §ë¢ ï ¢«¨ï­¨¥ ­  ­ ãç­®¥ ¨ ®¡ë¤¥­­®¥ ¬ëè«¥­¨¥ «î¤¥©, ­  ä®à¬¨à®-
¢ ­¨¥ ¬¨à®¢®§§à¥­ç¥áª¨å ¨¤¥© ¨ ­à ¢áâ¢¥­­ëå ¨¬¯¥à â¨¢®¢, ­  ¢§ ¨¬­®¥
¯à®­¨ª­®¢¥­¨¥ ¥áâ¥áâ¢¥­­®­ ãç­®© ¨ £ã¬ ­¨â à­®© ªã«ìâãà. �â® ¯à®¨áå®-
¤¨â ¢ á¨«ã æ¥«®£® àï¤  ¯à¨ç¨­. � ¨¡®«¥¥ ¢ ¦­ë¬¨ ¨§ ­¨å ­ ¬ ¯à¥¤áâ ¢-
«ïîâáï ¯®âà¥¡­®áâ¨ à §¢¨â¨ï ¬¥¦¤¨áæ¨¯«¨­ à­ëå ¨áá«¥¤®¢ ­¨©, ¢ â®¬
ç¨á«¥ ¢ à ¬ª å ¥áâ¥áâ¢®§­ ­¨ï á«®¦­®£® ¨ ¯à¨ à¥è¥­¨¨ áâ®ïé¨å ¯¥à¥¤
ç¥«®¢¥ç¥áâ¢®¬ £«®¡ «ì­ëå ¯à®¡«¥¬, ¤«ï ª®â®àëå ­¨ ®¤­  ­ ãª , ªà®¬¥
¬ â¥¬ â¨ª¨, á¥£®¤­ï ­¥ ¯à¥¤« £ ¥â ¬¥¦¤¨áæ¨¯«¨­ à­ëå ¯®¤å®¤®¢, ã­¨-
¢¥àá «ì­ëå ¯ à ¤¨£¬, ¬¥¦¤¨áæ¨¯«¨­ à­®£® ï§ëª .

�á®¡®¥ ¢­¨¬ ­¨¥ ¢ ªãàá¥ ã¤¥«¥­® ­®¢ë¬ ¥áâ¥áâ¢¥­­®­ ãç­ë¬ â¥®à¨ï¬,
áãé¥áâ¢¥­­® ¬¥­ïîé¨¬ ­ è ¢§£«ï¤ ­  ¬¨à,   â ª¦¥ ®ª §ë¢ îé¨¬ ¡®«ì-
è®¥ ¢«¨ï­¨¥ ­  ä®à¬¨à®¢ ­¨¥ ­®¢®© ¯®§­ ¢ â¥«ì­®© ¬®¤¥«¨ ¬¨à . � ç áâ-
­®áâ¨, ¡®«ìè®© à §¤¥« ªãàá  ¯®á¢ïé¥­ ¨¤¥®«®£¨¨ ­¥«¨­¥©­ëå ¯®¤å®¤®¢,
®¡ê¥¤¨­ï¥¬ëå á¥£®¤­ï ¯®¤ ®¡é¨¬ ­ §¢ ­¨¥¬ ­¥«¨­¥©­®© ­ ãª¨ ¢  ­£«®-
ï§ëç­®© «¨â¥à âãà¥ (nonlinear science): íâ® á¨­¥à£¥â¨ª  ¨«¨ ­¥«¨­¥©­ ï
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¤¨­ ¬¨ª , â¥®à¨ï ª â áâà®ä, í«¥¬¥­âë â¥®à¨¨ ¡¨äãàª æ¨© ¨ äà ªâ «ì­®©
£¥®¬¥âà¨¨, â¥®à¨ï ¯¥àª®«ïæ¨© ¨ ¤àã£¨¥. �¥­âà «ì­ë¬¨ ¢ ªãàá¥ ï¢«ïîâáï
á«¥¤ãîé¨¥ â¥¬ë: ý�¨­¥à£¥â¨ª  ª ª ­ ãª  ® á ¬®®à£ ­¨§ æ¨¨ á«®¦­ëå
á¨áâ¥¬þ, ý�®àï¤®ª ¨ ¡¥á¯®àï¤®ª ¢ ¯à¨à®¤¥þ, ý�â æ¨®­ à­ë¥ ¨ ­¥áâ æ¨-
®­ à­ë¥ ¤¨áá¨¯ â¨¢­ë¥ áâàãªâãàëþ, ý�à ªâ «ë ¨ äà ªâ «ì­ ï à §¬¥à-
­®áâìþ.

� ¦­®© ç áâìî ªãàá  ï¢«ï¥âáï ­ «¨ç¨¥ ¢ ¡®«ìè¨­áâ¢¥ ¨§ãç ¥¬ëå â¥¬
äà £¬¥­â®¢, ¢ ª®â®àëå ¤¥¬®­áâà¨àã¥âáï ¢§ ¨¬®á¢ï§ì ¨ ¢§ ¨¬®¢«¨ï­¨¥ ¥á-
â¥áâ¢¥­­®­ ãç­®© ¨ £ã¬ ­¨â à­®© ªã«ìâãà. � â®¬ ç¨á«¥, ®¡áã¦¤ ¥âáï §­ -
ç¥­¨¥ ®¡à §­®£® ¬ëè«¥­¨ï ¢ ¯à®æ¥áá¥ ¯®§­ ­¨ï, à®«ì ¬ â¥¬ â¨ç¥áª®£®
¬®¤¥«¨à®¢ ­¨ï ¢ à §¢¨â¨¨ ¨¤¥© â¥®à¥â¨ç¥áª®© ¨áâ®à¨¨ ¨ ¨áâ®à¨ç¥áª®©
¬¥å ­¨ª¨, ®á®¡¥­­®áâ¨ ä®à¬¨à®¢ ­¨ï á®¢à¥¬¥­­ëå ¯®§­ ¢ â¥«ì­ëå ¬®¤¥-
«¥©, ­ «¨ç¨¥ ¯à¨­æ¨¯¨ «ì­ëå ®£à ­¨ç¥­¨© ­  ¯à®æ¥áá ¯à®£­®§¨à®¢ ­¨ï
á«®¦­ëå á¨áâ¥¬, à®«ì «¨ç­®áâ¨ ¢ ¨áâ®à¨¨.

� ¢¥àè îé¨¬ à §¤¥«®¬ ªãàá  ï¢«ïîâáï â¥¬ë: ý� â¥¬ â¨ç¥áª ï â¥®-
à¨ï à®áâ  ­ á¥«¥­¨ï �¥¬«¨þ, ý�¥«¨­¥©­®¥ ¬ëè«¥­¨¥ ¨ íª®«®£¨ç¥áª®¥ á®-
§­ ­¨¥þ, ý�à®¡«¥¬ë ¯à®¨áå®¦¤¥­¨ï ¦¨§­¨ ¨ ¬ëè«¥­¨ï á â®çª¨ §à¥­¨ï
á®¢à¥¬¥­­®© ­ ãª¨þ. �¥à¢ ï ¨§ íâ¨å â¥¬ ¤¥¬®­áâà¨àã¥â ¯à ªâ¨ç¥áªãî
¯à®¤ãªâ¨¢­®áâì ­¥«¨­¥©­ëå ¯®¤å®¤®¢ ª ¨áá«¥¤®¢ ­¨î á®¢à¥¬¥­­ëå £«®-
¡ «ì­ëå ¯à®¡«¥¬, á ª®â®àë¬¨ áâ®«ª­ã«®áì ç¥«®¢¥ç¥áâ¢® ¢ ª®­æ¥ ¢â®à®£®
âëáïç¥«¥â¨ï,   ¢â®à ï ¨¬¥¥â á¢®¨¬ ä®ªãá®¬ ­à ¢áâ¢¥­­ë¥ ¨¬¯¥à â¨¢ë,
¢ëâ¥ª îé¨¥ ¨§ ¨¤¥®«®£¨¨ ­¥«¨­¥©­ëå ¯®¤å®¤®¢, ¯®ïá­ïîé¨å ¢á¥®¡é­®áâì
¯à¨­æ¨¯®¢ ®£à ­¨ç¥­­®áâ¨, æ¨ª«¨ç­®áâ¨ ¨ áâ®å áâ¨ç­®áâ¨ ¢á¥å ¡¥§ ¨áª«î-
ç¥­¨ï ¯à®æ¥áá®¢ ¢ ¦¨¢®© ¨ ­¥¦¨¢®© ¯à¨à®¤¥, ¯á¨å®«®£¨ç¥áª®© ¨ á®æ¨ «ì-
­®© áä¥à å ¨ ¤ îé¨å ­ ãç­ãî ®á­®¢ã á¬¥­ë ¯ à ¤¨£¬ë «¨­¥©­®£® â¥å-
­¨ç¥áª®£® ¨ ¯®âà¥¡¨â¥«ìáª®£® ¯à®£à¥áá  ­  ¯ à ¤¨£¬ã á¡ « ­á¨à®¢ ­­®£®
à®áâ  ¨ ¯®âà¥¡«¥­¨ï.

� ªãàá¥ ¯à¥¤¯®« £ ¥âáï ¯®¤£®â®¢ª  à¥ä¥à â®¢ ¨«¨ à¥§î¬¥ ¯® 110 ¯à¥¤-
« £ ¥¬ë¬ áâã¤¥­â ¬ â¥¬ ¬.

�ãàá à ááç¨â ­ ­  54 ç á   ã¤¨â®à­ëå § ­ïâ¨©, ¨§ ª®â®àëå âà¥âìî
ç áâì á®áâ ¢«ïîâ ¯à ªâ¨ç¥áª¨¥ § ­ïâ¨ï. �­ ç¨â¥«ì­ ï ç áâì ¯à ªâ¨ç¥á-
ª¨å § ­ïâ¨© ¯®á¢ïé¥­  ®¯ëâã ¯à¨¬¥­¥­¨ï ¬¥â®¤®¢ ¬ â¥¬ â¨ç¥áª®£® ¬®-
¤¥«¨à®¢ ­¨ï ª § ¤ ç ¬ ¡¨®«®£¨¨ ¨ íª®«®£¨¨.
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������� ��� �������� ����������

� ­¨« ¥¢ �.�., �®à®ä¥¥¢  �.�.
� § ­áª¨© £®áã¤ àáâ¢¥­­ë© â¥å­¨ç¥áª¨© ã­¨¢¥àá¨â¥â

¨¬. �.�. �ã¯®«¥¢ 
420111, � § ­ì, ã«. � à«  � àªá , 10

�¥«.: (843) 2310212, � ªá: (843) 2366032, e-mail: danilaev@kstu.ru
�¥«®áâ­®áâì äã­¤ ¬¥­â «ì­®£® ¥áâ¥áâ¢¥­­®­ ãç­®£® ®¡à §®¢ ­¨ï ï¢-

«ï¥âáï £« ¢­ë¬ ¯à¨­æ¨¯®¬ ¥£® ä®à¬¨à®¢ ­¨ï. �¡ê¥¬ ªãàá  ¬ â¥¬ â¨ª¨
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(¢ ç á å) §  ¯®á«¥¤­¨¥ ¤¥áïâ¨«¥â¨ï ã¬¥­ìè¨«áï ¢ â¥å­¨ç¥áª¨å ¢ã§ å ¯à¨-
¬¥à­® ­  30%. �â® ¯à¨¢¥«® ª ­¥®¡å®¤¨¬®áâ¨ à ¡®â âì ¢ ãá«®¢¨ïå ¯à®â¨-
¢®à¥ç¨ï: ã¬¥­ìè îâáï  ã¤¨â®à­ë¥ ç áë ­  ¨§ãç¥­¨¥ ªãàá , ­® ¢ ãç¥¡­ë¥
¯à®£à ¬¬ë ¢ª«îç îâáï ­®¢ë¥ à §¤¥«ë ¬ â¥¬ â¨ª¨, ¢®§à áâ îâ âà¥¡®¢ -
­¨ï ª ¯®¤£®â®¢ª¥ ª¢ «¨ä¨æ¨à®¢ ­­ëå ª®­ªãà¥­â®á¯®á®¡­ëå á¯¥æ¨ «¨á-
â®¢. �®§­¨ª ¥â ­¥®¡å®¤¨¬®áâì ¢ëï¢¨âì ¨ ¨á¯®«ì§®¢ âì ä ªâ®àë, ¯®¢ëè -
îé¨¥ íää¥ªâ¨¢­®áâì ¨ ª ç¥áâ¢® ®¡ãç¥­¨ï.

� ä ªâ®à ¬, ¯®§¢®«ïîé¨¬ ¨­â¥­á¨ä¨æ¨à®¢ âì  ã¤¨â®à­ë¥ § ­ïâ¨ï
(«¥ªæ¨¨, ¯à ªâ¨ç¥áª¨¥ § ­ïâ¨ï, á¥¬¨­ àë, « ¡®à â®à­ë¥ à ¡®âë), ¬ë ®â-
­®á¨¬: ç¥âªãî ®à£ ­¨§ æ¨î § ­ïâ¨ï (¤®å®¤ç¨¢®¥ ®¡êïá­¥­¨¥ ­®¢®£® ¬ â¥-
à¨ « , ¯®¢â®à¥­¨¥ ®á­®¢­ëå ¯®«®¦¥­¨© ¯à®©¤¥­­®£®, ®¯â¨¬ «ì­ë© ®¡ê¥¬
¨§ãç ¥¬®£® ¬ â¥à¨ « , ¡« £®¯à¨ïâ­ ï ãç¥¡­ ï ®¡áâ ­®¢ª ); ¬¥â®¤¨ç¥áª®¥
®¡¥á¯¥ç¥­¨¥, à §à ¡®â ­­®¥ ¢ á®®â¢¥âáâ¢¨¥ á £®áã¤ àáâ¢¥­­ë¬¨ áâ ­¤ à-
â ¬¨ ¯® ¬ â¥¬ â¨ª¥ ¤«ï ª®­ªà¥â­®© á¯¥æ¨ «ì­®áâ¨; ¨á¯®«ì§®¢ ­¨¥ ¬¥¦¯-
à¥¤¬¥â­ëå á¢ï§¥© ý¬ â¥¬ â¨ª  | á¯¥æ¨ «ì­ë¥ ¤¨áæ¨¯«¨­ëþ, çâ® ¯®§¢®-
«ï¥â ¯®¢ëá¨âì ¬®â¨¢ æ¨î ¨§ãç¥­¨ï ¬ â¥¬ â¨ª¨ ¤«ï ®¢« ¤¥­¨ï ®á­®¢ ¬¨
¡ã¤ãé¥© á¯¥æ¨ «ì­®áâ¨; ãá¨«¥­¨¥ ¯®§­ ¢ â¥«ì­®£® ¨­â¥à¥á  ª ¡®«¥¥ £«ã¡®-
ª®¬ã ®á¢®¥­¨î ¬ â¥¬ â¨ª¨ á ¯®¬®éìî ¯®¤¡®à  ­¥áâ ­¤ àâ­ëå, ¨­â¥à¥á-
­ëå ¯à¨¬¥à®¢ ¨ § ¤ ç, à áá¬ âà¨¢ ¥¬ëå ­  § ­ïâ¨ïå; ¯à ¢¨«ì­®¥ ®¯à¥¤¥-
«¥­¨¥ ¤«ï ®¡ãç ¥¬®£® ª®­â¨­£¥­â  áâã¤¥­â®¢ ãà®¢­ï á«®¦­®áâ¨ ¨ ¯®á«¥-
¤®¢ â¥«ì­®áâ¨ à¥è ¥¬ëå § ¤ ç ¨ ¨§«®¦¥­¨ï ¬ â¥à¨ «  ¢ ªãàá¥ «¥ªæ¨©;
¯®áâ®ï­­ë© ª®­âà®«ì, ¯®§¢®«ïîé¨© ¯®¤¤¥à¦¨¢ âì ¢­¨¬ ­¨¥: ®¯â¨¬ «ì-
­®¥ á®®â­®è¥­¨¥ ¨§¢¥áâ­®£® ¨ ­®¢®£® ¬ â¥à¨ « , ­¥áâ ­¤ àâ­ë© ¢®¯à®á,
¯à®¡«¥¬ , ¨áâ®à¨ç¥áª¨¥ á¢¥¤¥­¨ï, á¢ï§ ­­ë¥ á ¨§ãç ¥¬ë¬ ¬ â¥à¨ «®¬;
¢®§¬®¦­®áâì ¢®á¯®«­¨âì ¯à®¡¥« ¢ §­ ­¨ïå, ãáâà ­¨âì ­¥¤®¯®­¨¬ ­¨¥ ¯à¥-
¤ë¤ãé¥£® ¬ â¥à¨ « .

�à¥¯®¤ ¢ â¥«¨ ª ä¥¤àë á¯¥æ¨ «ì­®© ¬ â¥¬ â¨ª¨ ����{��� ­  ¯¥à-
¢®¬ § ­ïâ¨¨ ¯¥à¢®£® ªãàá  ®¡ëç­® ¯à®¢®¤ïâ íªá¯à¥áá-ª®­âà®«ì­ë¥ à ¡®âë
¨«¨ â¥áâ¨à®¢ ­¨¥, ¯®§¢®«ïîé¨¥ ¢ëïá­¨âì ãà®¢¥­ì ¯®¤£®â®¢ª¨ £àã¯¯ë.
�«ï ¡®«¥¥ ¯®¤£®â®¢«¥­­ëå áâã¤¥­â®¢, ­  § ­ïâ¨ïå ¢ë¤ îâáï § ¤ ­¨ï ¡®-
«¥¥ ¢ëá®ª®£® ãà®¢­ï á«®¦­®áâ¨. �«ï áâã¤¥­â®¢, ¨¬¥îé¨å ­¥¤®áâ â®ç­ãî
¬ â¥¬ â¨ç¥áªãî ¯®¤£®â®¢ªã, ­ ¯¨á ­® á¯¥æ¨ «ì­®¥ ¯®á®¡¨¥ [1]. � áâì ¬ -
â¥à¨ «  ¢ë­®á¨âáï ­  á ¬®áâ®ïâ¥«ì­ãî ¯à®à ¡®âªã, çâ® âà¥¡ã¥â ¥£® ¤¨-
¢¥àá¨ä¨ª æ¨¨ ¯® ãà®¢­î á«®¦­®áâ¨, £àã¯¯ ¬ á¯¥æ¨ «ì­®áâ¥©, ä®à¬ ¬
®¡ãç¥­¨ï. �á®¡®¥ ¢­¨¬ ­¨¥ ã¤¥«ï¥âáï ¯®¤£®â®¢ª¥ ¯à®ä¥áá¨®­ «ì­® ®à¨-
¥­â¨à®¢ ­­®£® ¬¥â®¤¨ç¥áª®£® ®¡¥á¯¥ç¥­¨ï. � ª ç¥áâ¢¥ ¯à¨¬¥à  á®è«¥¬áï
­  ãç¥¡­ë¥ ¯®á®¡¨ï  ¢â®à®¢ ¤®ª« ¤ , ¯®¤£®â®¢«¥­­ëå ¤«ï áâã¤¥­â®¢ £ã-
¬ ­¨â à­®£® ä ªã«ìâ¥â  ����{���, ®¡ãç îé¨åáï ¯® á¯¥æ¨ «ì­®áâï¬
ýá¢ï§¨ á ®¡é¥áâ¢¥­­®áâìîþ [2] ¨ ý¬¥­¥¤¦¥à ®à£ ­¨§ æ¨¨þ [3, 4]. � æ¥«ïå
á®¡«î¤¥­¨ï ¯®«­®âë ¨ ¯®á«¥¤®¢ â¥«ì­®áâ¨ ¨§«®¦¥­¨ï, â¥¬ë  ã¤¨â®à­ëå
§ ­ïâ¨© ¨ ¬ â¥à¨ «, ¢ë­®á¨¬ë© ­  á ¬®áâ®ïâ¥«ì­®¥ ¨§ãç¥­¨¥ (á¯¥æ¨ «ì­®
¢ë¤¥«¥­ ¢ â¥ªáâ¥), à á¯®«®¦¥­ë ¢ «®£¨ç¥áª®© ¯®á«¥¤®¢ â¥«ì­®áâ¨. �®á®-
¡¨ï á­ ¡¦¥­ë á¯à ¢®ç­¨ª®¬ ¯® í«¥¬¥­â à­®© ¬ â¥¬ â¨ª¥ ¨ ¯® ¨§ãç ¥¬ë¬
à §¤¥« ¬ ¢ëáè¥© ¬ â¥¬ â¨ª¨, ¨««îáâà¨à®¢ ­ë «®£¨ç¥áª¨¬¨ áå¥¬ ¬¨, á®-
¤¥à¦ â ¯à¨¬¥àë, ¤ îé¨¥ ¯à¥¤áâ ¢«¥­¨¥ ® à®«¨ ¬ â¥¬ â¨ª¨ ¢ ¡ã¤ãé¥©
á¯¥æ¨ «ì­®áâ¨ áâã¤¥­â®¢.

�à¥¯®¤ ¢ â¥«¨ ª ä¥¤àë á¯¥æ¨ «ì­®© ¬ â¥¬ â¨ª¨ ����-��� ¯à®-
¢¥«¨  ­ª¥â¨à®¢ ­¨¥ áâã¤¥­â®¢ ¯®á«¥ á¤ ç¨ §¨¬­¥© íª§ ¬¥­ æ¨®­­®© á¥áá¨¨
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2006/07 ãç¥¡­®£® £®¤ . �  ¢®¯à®á  ­ª¥âë: ý�®áâ â®ç­® «¨ � ¬ §­ ­¨©,
¯®«ãç¥­­ëå ¢ èª®«¥, ¤«ï ãç¥¡ë ¢ ¢ã§¥?þ, 86% ®¯à®è¥­­ëå ®â¢¥â¨«¨ ®â-
à¨æ â¥«ì­®. �   ­ «®£¨ç­ë© ¢®¯à®á  ­ª¥âë ¢ 2002 £®¤ã ý­¥âþ ®â¢¥â¨«¨
37% ¨§ 190 ®¯à®è¥­­ëå áâã¤¥­â®¢.

�¤¨­ ¨§ ¯ãâ¥© à¥è¥­¨ï ¯à®¡«¥¬ë | ®¡¥á¯¥ç¥­¨¥ áâã¤¥­â®¢ ¯¥à¢®£®
ªãàá  ãç¥¡­ë¬¨ ¯®á®¡¨ï¬¨, á®¤¥à¦ é¨¬¨ á¢¥¤¥­¨ï ¨§ í«¥¬¥­â à­®© ¬ -
â¥¬ â¨ª¨: á¯à ¢®ç­ë© ¬ â¥à¨ « ¨ ¬¥â®¤ë à¥è¥­¨ï â¨¯®¢ëå  «£¥¡à ¨ç¥á-
ª¨å, £¥®¬¥âà¨ç¥áª¨å, âà¨£®­®¬¥âà¨ç¥áª¨å § ¤ ç. �¥¤ £®£¨ç¥áª ï § ¤ ç 
ª ¦¤®£® § ­ïâ¨ï | ®à£ ­¨§®¢ âì ãç¥¡­ãî ¤¥ïâ¥«ì­®áâì â ª, çâ®¡ë ¬ â¥-
à¨ « § ¯®¬¨­ «áï, ¨ â®£¤ , ª®£¤  áâã¤¥­â § ­ïâ á ¬¨¬ ¬ â¥à¨ «®¬, à ¡®-
â®© ­ ¤ ­¨¬,   ­¥ ¥£® § ¯®¬¨­ ­¨¥¬. �áâ ­®¢ª  ­  § ¯®¬¨­ ­¨¥ ï¢«ï¥âáï
áãé¥áâ¢¥­­ë¬ ãá«®¢¨¥¬ à ¡®âë, ¡¥§ ª®â®à®£® ¯à®áâ®¥ ¯®¢â®à¥­¨¥ ­¥ ¤ ¥â
íää¥ªâ ,   â ª¦¥ ¢«¨ï¥â ­  ¤«¨â¥«ì­ãî ¯ ¬ïâì. �¤­ ª®, á ¬  ãáâ ­®¢ª ,
¤¥« îé ï § ¯®¬¨­ ­¨¥ ¯àï¬®© æ¥«ìî áã¡ê¥ªâ , ­¥ ï¢«ï¥âáï à¥è îé¥©
¤«ï íää¥ªâ¨¢­®áâ¨ ¯à®æ¥áá . �¥¯à®¨§¢®«ì­®¥ § ¯®¬¨­ ­¨¥ ¢ ¯à®æ¥áá¥
à ¡®âë á ¬ â¥à¨ «®¬ ¢¬¥áâ¥ á ¥£® ®á®§­ ­¨¥¬ ¬®¦¥â ®ª § âìáï íää¥ªâ¨¢-
­¥¥ ¯à®¨§¢®«ì­®£®, ¯à¨ç¥¬ ¢®á¯à®¨§¢¥¤¥­¨¥ ¬ â¥à¨ «  ¡ã¤¥â ¡®«¥¥ ¯®«­ë¬
[5]. � ª¨¬ ®¡à §®¬, § ¤ ç  ¯à¥¯®¤ ¢ â¥«ï | á¤¥« âì ¨§ãç ¥¬ë© ¬ â¥à¨ «
¡®«¥¥ ïàª¨¬, ¨á¯®«ì§ãï ¨áâ®à¨î ¯à¥¤¬¥â  ¨ ¯à¨¬¥àë, ®à¨¥­â¨à®¢ ­­ë¥
­  á¯¥æ¨ «ì­®áâì áâã¤¥­â , â® ¥áâì ¬¥¦¯à¥¤¬¥â­ë¥ á¢ï§¨, ¯à®¯¥¤¥¢â¨ªã
­¥ª®â®àëå â¥å­¨ç¥áª¨å ¯®­ïâ¨©.
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� ãª  § á«ã¦¨¢ ¥â, ¡¥§ãá«®¢­®, ã¢ ¦¥­¨¥ á® áâ®à®­ë ®¡é¥áâ¢  ¨ ¥á«¨
áâà¥¬«¥­¨¥ ª ­ ãç­®¬ã ¯®§­ ­¨î â®à¬®§¨âáï ä¨«®á®äáª¨¬¨, íª®­®¬¨-
ç¥áª¨¬¨ ¨«¨ ¯®«¨â¨ç¥áª¨¬¨ à ááã¦¤¥­¨ï¬¨, â® íâ® ­ ­®á¨â ®£à®¬­ë¥
ã¡ëâª¨ £®áã¤ àáâ¢ã. �­ «¨§ äã­¤ ¬¥­â «ì­ëå ¯à¨­æ¨¯®¢ ­ ãç­®£® ¬ëè-
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«¥­¨ï ï¢«ï¥âáï ¢ ¦­ë¬ ä ªâ®à®¬ ­ ãç­®© ¯ à ¤¨£¬ë ¨ ¤®«¦¥­ à áá¬ â-
à¨¢ âìáï ª ª ¢ ¯à®æ¥áá¥ á®§¤ ­¨ï ¬¨à®¢®§§à¥­ç¥áª®© á¨áâ¥¬ë, â ª ¨ à §-
¢¨â¨ï ­ ãª¨ ¨ ®¡à §®¢ ­¨ï.

�®«£®¥ ¢à¥¬ï ®¤­¨¬ ¨§ ¬®«ç «¨¢® ¯à¨­ïâëå ¯à¥¤¯®«®¦¥­¨© ¢ ­ ãª¥
¬®¦­® áç¨â âì â®, çâ® ¤¢  â¨¯  ¬¨à®¢®§§à¥­¨ï | ¬ â¥à¨ «¨áâ¨ç¥áª¨© ¨
â¥¨áâ¨ç¥áª¨©, ¯à®â¨¢®¯®áâ ¢«ïîâ ¯ à ¤¨£¬ë ª ª á¨áâ¥¬ë ­ ãç­®£® ¯®-
§­ ­¨ï ¨ ¨¬¥­­® â¥ ¨§ ­¨å, ª®â®àë¥ ®á­®¢ ­ë ­  ¬ â¥à¨ «¨§¬¥, ®â¢¥ç îâ
¨¤¥ «ã ­ ãç­®áâ¨ ¨ ­ ãç­®-â¥å­¨ç¥áª®¬ã ¯à®£à¥ááã. �¤­ ª®, ¨áâ®à¨ª¨
¨ ä¨«®á®äë ­ ãª¨ ®¯à®¢¥à£ îâ íâ® ¨ ¯®¤ç¥àª¨¢ îâ, çâ® â ª®¥ ¯à®â¨¢®-
áâ®ï­¨¥, ¡ëáâà¥¥ ¯à¥¤®¯à¥¤¥«¥­® à §­¨æ¥© äã­¤ ¬¥­â «ì­ëå ä¨«®á®ä-
áª¨å ¯à¥¤¯®áë«®ª, ª®â®àë¥ ¨ ®¯à¥¤¥«ïîâ ¨­â¥à¯à¥â æ¨î ­ ãç­ëå ¤ ­-
­ëå. �ç¥­ë¥ á â¥¨áâ¨ç¥áª¨¬ ¬¨à®¢®§§à¥­¨¥¬ ¢¨¤ïâ ¢ á¢®¨å ­ ãç­ëå ®â-
ªàëâ¨ïå ®£à®¬­ãî, ¯®à ¦ îéãî ª®«¨ç¥áâ¢®¬ ¤ ­­ëå áâàãªâãàã, ª®â®à ï
á¢¨¤¥â¥«ìáâ¢ãîâ, çâ® ¬¨à ­¥á¥â ­  á¥¡¥ ¯¥ç âì á ¬®£® á«®¦­®£® �®¦ì¥£®
§ ¬ëá« .

� â¥®à¥â¨ç¥áª®© áâà â¥£¨¨ ­ ãª¨ ¢ ¦­®¥ ¬¥áâ® § ­¨¬ ¥â ¨¤¥ï á ¬®à¥-
 «¨§ æ¨¨ ¨ ª®í¢®«îæ¨¨ ª ª ­®¢ëå ­ ãç­ëå ¯ à ¤¨£¬ ¨ á¨­¥à£¥â¨ª¨ ª ª
­ ãç­®£® ­ ¯à ¢«¥­¨ï ¨ íâ® ¢®§¬®¦­® ¡« £®¤ àï ¤®áâ¨¦¥­¨ï¬ ¬ â¥¬ -
â¨ª¨, ä¨§¨ª¨, ª¨¡¥à­¥â¨ª¨, â¥®à¨¨ á¨áâ¥¬, á¨áâ¥¬­®£®  ­ «¨§ , å¨¬¨¨,
¡¨®«®£¨¨, á®æ¨®«®£¨¨.

�§¢¥áâ­®, çâ® £ã¬ ­¨áâ¨ç¥áª ï á¨áâ¥¬  ¢§£«ï¤®¢ ­  ç¥«®¢¥ª  ¨áâ®à¨-
ç¥áª¨ ¨§¬¥­ï« áì, ­® ¢ á¢®¥© ®á­®¢¥ ®¯¨à « áì ­  ®¯à¥¤¥«¥­¨¥ æ¥­­®áâ¨ ç¥-
«®¢¥ª , ­  ¯à ¢® ¤¥©áâ¢®¢ âì ¢ ¨­â¥à¥á å ®¡é¥ç¥«®¢¥ç¥áª¨å ¯à¨®à¨â¥â®¢.
�à¨§¨á ®¡à §®¢ ­¨ï ¨ ¢®§¬®¦­ë¥ ¯ãâ¨ ¢ëå®¤  ¨§ íâ®© á¨âã æ¨¨ § «®¦¥­ë
¢ ­®¢®© ¯ à ¤¨£¬¥ á®¢à¥¬¥­­®£® ®¡à §®¢ ­¨ï, £¤¥ £ã¬ ­¨§ æ¨ï, ª ª ®á­®¢-
­ ï á®áâ ¢«ïîé ï ®¡à §®¢ ­¨ï, ¤®¬¨­¨àã¥â. �â® ¯à¨¢¥«® ª ®âáãâáâ¢¨î
¯à®¤ãªâ¨¢­®© ¨­â¥£à æ¨¨ ¬ â¥¬ â¨ç¥áª¨å ¨ ªã«ìâãà®«®£¨ç¥áª¨å ­ ãª. �
íâ®© áâ âì¥ ¯à¥¤¯à¨­ïâ  ¯®¯ëâª  à áá¬®âà¥­¨ï ¯ à ¤¨£¬ ­ ãç­®£® ¯®§­ -
­¨ï ¨ ®¡é¨å § ª®­®¢ ä¨«®á®äáª®© ¬ëá«¨ ¢ ª®¬¯«¥ªá¥ á ®¡à §®¢ ­¨¥¬.

�®«ì ¬ â¥¬ â¨ç¥áª®£® ®¡à §®¢ ­¨ï ¢ äã­¤ ¬¥­â «ì­®¬ ®¡à §®¢ ­¨¨
­¥á®¬­¥­­ , ®¤­ ª®, ¬ â¥¬ â¨§ æ¨ï ®¡à §®¢ ­¨ï ¢á¥£¤  è«  áª çª ¬¨.
�ªà ¨­  ­¥¤ ¢­® ¯à¥á®¥¤¨­¨« áì ª �®«®­áª¨¬ á®£« è¥­¨ï¬, á®£« á­® ª®-
â®àë¬ ¯à¨®à¨â¥â äã­¤ ¬¥­â «ì­®£® ®¡à §®¢ ­¨ï ï¢«ï¥âáï ®¤­¨¬ ¨§ £« ¢-
­ëå. �®ç¥â ­¨¥ ¬ â¥¬ â¨ç¥áª¨å ¬¥â®¤®¢ á £¨£ ­âáª¨¬¨ ¢®§¬®¦­®áâï¬¨
ª®¬¯ìîâ¥à­ëå â¥å­®«®£¨© ¯à¨¢¥«® ª ­®¢®¬ã ­ ¯à ¢«¥­¨î | ¬ â¥¬ â¨ç¥á-
ª®¬ã ¬®¤¥«¨à®¢ ­¨î ¨ ¬ â¥¬ â¨ç¥áª®¬ã íªá¯¥à¨¬¥­âã, ¢ ª®â®à®¬ ¤®«¦­ë
¡ëâì ®âà ¦¥­ë ­®¢ë¥ ­ ãç­ë¥ ¯ à ¤¨£¬ë.

�¢¥«¨ç¥­¨¥ ¬ áèâ ¡®¢ ¯à®¨§¢®¤áâ¢ , à áè¨à¥­¨¥ íª®­®¬¨ç¥áª¨å á¢ï-
§¥©, £«®¡ «¨§ æ¨ï ¯®«¨â¨ç¥áª¨å ¨ á®æ¨ «ì­ëå ¯à®æ¥áá®¢ ¯à¨¢¥«® ª ¨á-
á«¥¤®¢ ­¨î ª¨¡¥à­¥â¨ç¥áª¨å á¨áâ¥¬ ¨ ¨á¯®«ì§®¢ ­¨î ¨­ä®à¬ æ¨®­­ëå ¨
ª®¬¯ìîâ¥à­ëå â¥å­®«®£¨©. �à¨ íâ®¬ ¬ â¥¬ â¨ç¥áª®¥ ¬®¤¥«¨à®¢ ­¨¥ ï¢-
«ï¥âáï ¬®£ãé¥áâ¢¥­­ë¬ áà¥¤áâ¢®¬ íâ¨å ¨áá«¥¤®¢ ­¨©.

� �ªà ¨­¥ ¡ë«® ¯à®¢¥¤¥­® â¥áâ¨à®¢ ­¨¥ ¬ â¥¬ â¨ç¥áª®© ¨ ¥áâ¥áâ¢¥­-
­®-­ ãç­®© £à ¬®â­®áâ¨ ãç¥­¨ª®¢ áâ àè¨å ª« áá®¢, £¤¥ à¥è âì ­ ¤® ¡ë«®
­¥ áâ®«ìª® â¥®à¥â¨ç¥áª¨¥, ­® ¨ ¯à ªâ¨ç¥áª¨¥ § ¤ ç¨ ¨, ª ª ®ª § «®áì, ãç¥-
­¨ª¨ ­¥ á¯®á®¡­ë à¥è âì â ª¨¥ § ¤ ­¨ï. �â  â¥­¤¥­æ¨ï ¯®«­®áâìî á®åà -
­ï¥âáï ¨ ¢ ¢ëáè¥© èª®«¥, £¤¥ ¢ë¯®«­¥­¨¥ ãç¥¡­®£® ¯« ­  á¯¥æ¨ «ì­®áâ¨
áâà®£® à¥£« ¬¥­â¨à®¢ ­® �¨­¨áâ¥àáâ¢®¬.
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�à¨á®¥¤¨­¥­¨¥ �ªà ¨­ë ª �®«®­áª®¬ã ¯à®æ¥ááã ¯à¥¤¯®« £ ¥â  ªâ¨¢¨-
§¨à®¢ âì à ¡®âã ¯® á®§¤ ­¨î â¢®àç¥áª®£® ®¡à §®¢ â¥«ì­®£® ¯à®áâà ­áâ¢ ,
£¤¥ à®§¢¨¢ îâáï «®£¨ç¥áª®¥ ¬ëè«¥­¨¥ ¨ ­ ¢ëª¨ á ¬®áâ®ïâ¥«ì­®£® ®¡ã-
ç¥­¨ï. �à¨®¡à¥â ¥â ®£à®¬­®¥ §­ ç¥­¨¥ ¯®¨áª à¥è¥­¨ï,   ­¥ á ¬® à¥è¥-
­¨¥. �®íâ®¬ã, æ¥«¥á®¡à §­® ®¡à §®¢ â¥«ì­ë© ¯à®æ¥áá ®à£ ­¨§®¢ âì â ª,
çâ® ¬®¦­® ¯à®á«¥¤¨âì ¯ãâì ®â ®¡é¥­ ãç­®© ¬®¤¥«¨ ª ¬ â¥¬ â¨ç¥áª®© ¨
¬¥â®¤ë ¨  «£®à¨â¬ë à¥è¥­¨ï § ¤ ç á®¥¤¨­¨âì á ¢®§¬®¦­®áâï¬¨ ª®¬¯ìî-
â¥à­®£® ¬®¤¥«¨à®¢ ­¨ï.

�¥¢§¨à ï ­  â®, çâ® ª ¦¤ ï áâà ­  | ãç áâ­¨æ  �®«®­áª®£® ¯àæ¥áá 
¨¬¥¥â á¢®© áâ ­¤ àâ ®¡à §®¢ ­¨ï, ­® ¢ íâ®¬ áâ ­¤ àâ¥ ¤®«¦¥­ ¡ëâì § -
«®¦¥­ ®¡é¥¥¢à®¯¥©áª¨© ¯®àâä¥«ì äã­¤ ¬¥­â «ì­ëå ¨áâ¨­, ª®â®àë© ¯®-
§¢®«¨â ¬®«®¤®¬ã ç¥«®¢¥ªã ¬¨£à¨à®¢ âì ¢ ¢ëáè®© èª®«¥. � á¢ï§¨ á íâ¨¬
­¥®¡å®¤¨¬  à®§à®¡®âª  ¥¤¨­ëå ¯®¤å®¤®¢ ª ä®à¬¨à®¢ ­¨î ®¡é¥£à ¦¤ ­-
áª¨å ¥¢à®¯¥©áª¨å ª ç¥áâ¢ ¨ ä®à¬¨à®¢ ­¨¥ ®âªàëâ®£® ®¡à §®¢ â¥«ì­®£®
¯à®áâà ­áâ¢ . �¥«¥á®¡à §­ë¬ ¡ã¤¥â á«¥¤ãîé¨© ãà®ª ¨áâ®à¨¨: ­  ®¡à §®-
¢ ­¨¨ ¨ ­ ãª¥ íª®­®¬¨âì ­¥«ì§ï.

������������ �������������� �����
ý������ ������ ����������þ ��� ���������

������������� ý�����������þ

�¥¬ìï­ª® �.�., �¡«®­áª ï �.�.
�¥«®àãááª¨© £®áã¤ àáâ¢¥­­ë© ã­¨¢¥àá¨â¥â, ¬¥å ­¨ª®-¬ â¥¬ â¨ç¥áª¨©

ä ªã«ìâ¥â, ª ä¥¤à  ®¡é¥© ¬ â¥¬ â¨ª¨ ¨ ¨­ä®à¬ â¨ª¨
220050, �¥« àãáì, £. �¨­áª, ¯à. �¥§ ¢¨á¨¬®áâ¨, 4-420

�¥«.: 2095048, e-mail: demyanko@bsu.by, natsev@tut.by

�«ï á®¢à¥¬¥­­®£® á¯¥æ¨ «¨áâ -¯®«¨â®«®£  ¡®«¥¥ ç¥¬ ®ç¥¢¨¤­  ­¥®¡å®-
¤¨¬®áâì å®à®è¥£® ¢« ¤¥­¨ï ®á­®¢ ¬¨ ¬ â¥¬ â¨ç¥áª®£® §­ ­¨ï. � â¥¬ -
â¨ç¥áª¨¥ ¬¥â®¤ë  ªâ¨¢­® ¨á¯®«ì§ãîâáï ¢ ¨§¡¨à â¥«ì­ëå â¥å­®«®£¨ïå, ¢
à §«¨ç­ëå á®æ¨®«®£¨ç¥áª¨å ¨ ¯®«¨â¨ç¥áª¨å ¨áá«¥¤®¢ ­¨ïå. �®«¨â¨ç¥á-
ª¨©  ­ «¨â¨ª ¢ á¢®¥© à ¡®â¥ ¨¬¥¥â ¤¥«® á à §«¨ç­ë¬¨ í¬¯¨à¨ç¥áª¨¬¨
¤ ­­ë¬¨ | ä ªâ ¬¨, á¢¨¤¥â¥«ìáâ¢ ¬¨, áâ â¨áâ¨ç¥áª¨¬¨ ¢ëª« ¤ª ¬¨, ä¨-
­ ­á®¢ë¬¨ ®âç¥â ¬¨ ¨ â.¤. �¬¯¨à¨ç¥áª¨¥ ¤ ­­ë¥, á®¡à ­­ë¥ ¨ ®¯ã¡«¨ª®-
¢ ­­ë¥ ¢ â®¬ ¨«¨ ¨­®¬ ¢¨¤¥ ¤àã£¨¬¨ ¨áá«¥¤®¢ â¥«ï¬¨, ¯à¨­ïâ® ­ §ë¢ âì
¢â®à¨ç­ë¬¨;   ¤ ­­ë¥, á®¡à ­­ë¥ á ¬¨¬ ¨áá«¥¤®¢ â¥«¥¬ ¢ ¯à®æ¥áá¥  ­ -
«¨§ , ®â­®áïâáï ª ¯¥à¢¨ç­ë¬. �á­®¢­®© ¨áâ®ç­¨ª ¯¥à¢¨ç­ëå ¤ ­­ëå |
íâ® «î¤¨,   ®á­®¢­ë¥ ¬¥â®¤ë ¨å ¯®«ãç¥­¨ï | á®æ¨®«®£¨ç¥áª¨¥, íªá¯¥-
à¨¬¥­â «ì­ë¥ ¨ ª¢ §¨íªá¯¥à¨¬¥­â «ì­ë¥ ¨áá«¥¤®¢ ­¨ï. �ãàá ý�á­®¢ë
¢ëáè¥© ¬ â¥¬ â¨ª¨þ ¤«ï áâã¤¥­â®¢-¯®«¨â®«®£®¢ ¢ª«îç ¥â ¢ á¥¡ï ¨§ãç¥-
­¨¥ â ª¨å ­¥®¡å®¤¨¬ëå ­  ¯à ªâ¨ª¥ ¬ â¥¬ â¨ç¥áª¨å ¬¥â®¤®¢ ª ª: à¥£à¥á-
á¨®­­ë©  ­ «¨§, ä ªâ®à­ë©  ­ «¨§, ¯ â- ­ «¨§, ¨­¢¥­â- ­ «¨§, ª®­â¥­â-
 ­ «¨§.

�«ï ®¡à ¡®âª¨,  ­ «¨§  ¨ ¨­â¥à¯à¥â æ¨¨ ¤ ­­ëå ¯à¨¬¥­ïîâáï ¢ ®á-
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­®¢­®¬ áâ â¨áâ¨ç¥áª¨¥ ¬¥â®¤ë, ª®â®àë¥ ¬®¦­® ã¯®àï¤®ç¨âì ¯® ãà®¢­ï¬
¨§¬¥à¥­¨ï. � ¯à¨ª« ¤­®¬ ¯®«¨â¨ç¥áª®¬ ¨áá«¥¤®¢ ­¨¨ ¯à¨­ïâ® ¢ë¤¥«ïâì
âà¨ ãà®¢­ï ¨§¬¥à¥­¨ï: ­®¬¨­ «ì­ë©, ¯®àï¤ª®¢ë© ¨ ¨­â¥à¢ «ì­ë© [1]. �®-
¬¨­ «ì­ ï èª «  ï¢«ï¥âáï ­ ¨¡®«¥¥ á« ¡®© ä®à¬®© ç¨á«®¢®£® ¢ëà ¦¥­¨ï.
� ¯à¨¬¥à, ¯à¨ § ¯®«­¥­¨¨ ¡« ­ª®¢ ¯¥à¥¯¨á¨ ­ á¥«¥­¨ï ª ¦¤®¬ã ­ã¦­®
ãª § âì á¢®î ­ æ¨®­ «ì­ãî ¯à¨­ ¤«¥¦­®áâì. � ¦¤®© íâ­¨ç¥áª®© £àã¯¯¥
¯à¨ íâ®¬ ¯à¨á¢ ¨¢ ¥âáï ­¥ª®â®à®¥ ®¡®§­ ç¥­¨¥ (­ ¯à¨¬¥à, ¡ãª¢¥­­®¥:  ,
¡, ¢, . . . ). �à¨ íâ®¬ ¬ë ­¥ ¬®¦¥¬ áà ¢­¨¢ âì ®¤­ã ­ æ¨®­ «ì­®áâì á ¤àã-
£®©. �.¥., §¤¥áì ®¯à¥¤¥«¥­® â®«ìª® ®â­®è¥­¨¥ à ¢¥­áâ¢ . �á«¨ ¦¥ ï¢«¥­¨ï
á®¯®áâ ¢¨¬ë ¨ ¬ë ¬®¦¥¬ ã¯®àï¤®ç¨âì ¨å á®£« á­® ­¥ª®â®à®¬ã ¯à¨§­ ªã,
®¤­ ª® ­¥ ¬®¦¥¬ ®¯à¥¤¥«¨âì à ááâ®ï­¨¥ ¬¥¦¤ã ­¨¬¨, â®£¤  ¬ë ¨¬¥¥¬
¤¥«® á ¯®àï¤ª®¢ë¬ ¨§¬¥à¥­¨¥¬. � ¯à¨¬¥à, ¬ë ¬®¦¥¬ à á¯à¥¤¥«¨âì à¥á-
¯®­¤¥­â®¢ ¯® ãà®¢­î ®¡à §®¢ ­¨ï, ®¤­ ª® ­¥«ì§ï áª § âì, çâ® à¥á¯®­¤¥­â
� ¢ ¤¢  à §  ¡®«¥¥ ®¡à §®¢ ­, ç¥¬ à¥á¯®­¤¥­â �. � ¨¡®«¥¥ á®¤¥à¦ â¥«ì­®¥
¨§¬¥à¥­¨¥ ¤ ñâ ­ ¬ ¨­â¥à¢ «ì­ ï èª « , ¯®§¢®«ïï ®¯à¥¤¥«¨âì ­¥ â®«ìª®
¯®àï¤®ª à á¯®«®¦¥­¨ï, ­® ¨ à ááâ®ï­¨¥ ¬¥¦¤ã í«¥¬¥­â ¬¨. � ª, ­ ¯à¨-
¬¥à, à¥á¯®­¤¥­âë ¬®£ãâ ¡ëâì à á¯à¥¤¥«¥­ë ¯® ãà®¢­î ¤®å®¤ , ¢ëà ¦¥­-
­®£® ¢ ¤¥­¥¦­ëå ¥¤¨­¨æ å. �«ï ­®¬¨­ «ì­®© èª «ë âà¥¡ã¥âáï ­ «¨ç¨¥
áâ ­¤ àâ­®© ¥¤¨­¨æë ¨§¬¥à¥­¨ï ¨ ­ã«¥¢®© â®çª¨ ®âáç¥â .

�«ï à §«¨ç­ëå ãà®¢­¥© ¨§¬¥à¥­¨ï ¯à¨¬¥­ïîâáï á®®â¢¥âáâ¢¥­­® à §-
«¨ç­ë¥ ¨§¬¥à¨â¥«ì­ë¥ ¬¥â®¤¨ª¨. �¥¬ ¢ëè¥ ãà®¢¥­ì ¨§¬¥à¥­¨ï ¨ ç¥¬
¡®«ìè¥ ª®«¨ç¥áâ¢® ¯¥à¥¬¥­­ëå (  â ª¦¥ ç¥¬ ¢ëè¥ ãà®¢¥­ì ¬ â¥¬ â¨-
ç¥áª®£® ®¡à §®¢ ­¨ï ¨áá«¥¤®¢ â¥«ï), â¥¬ ¡®«¥¥ á«®¦­ë¥ ¬¥â®¤ë  ­ «¨§ 
¬®¦­® ¯à¨¬¥­ïâì. �«ï ®¯¨á ­¨ï à á¯à¥¤¥«¥­¨ï ¯à¨§­ ª®¢ ¯® §­ ç¥­¨ï¬
®¤­®© ¯¥à¥¬¥­­®© ¨á¯®«ì§ãîâ ¨§¬¥à¥­¨¥ áà¥¤­¥© â¥­¤¥­æ¨¨ ¨ ¨§¬¥à¥­¨¥
¤¨á¯¥àá¨¨. �§¬¥à¥­¨¥ áà¥¤­¥© â¥­¤¥­æ¨¨ ¯®¬®£ ¥â ¢ëï¢¨âì ­ ¨¡®«¥¥ â¨-
¯¨ç­ë¥ §­ ç¥­¨ï, ª®â®àë¥ ­ ¨«ãçè¨¬ á¯®á®¡®¬ ¯à¥¤áâ ¢«ïîâ ¢¥áì ª®¬-
¯«¥ªá ¯à¨§­ ª®¢ ¯® ¤ ­­®© ¯¥à¥¬¥­­®©. �§¬¥à¥­¨¥ ¤¨á¯¥àá¨¨ ¯®ª §ë¢ ¥â,
ª ª ª®«¥¡«¥âáï ®âª«®­¥­¨¥ ®â áà¥¤­¥£® §­ ç¥­¨ï, ­ áª®«ìª® ®­® à¥¯à¥§¥­-
â â¨¢­® ¤«ï ¢á¥© á®¢®ªã¯­®áâ¨. �â ­¤ àâ­ë¬ á¯®á®¡®¬ ¨§¬¥à¥­¨ï áà¥¤­¥©
â¥­¤¥­æ¨¨ ¤«ï ­®¬¨­ «ì­®£® ãà®¢­ï á«ã¦¨â ¬®¤ , ¤«ï ¯®àï¤ª®¢®£® | ¬¥-
¤¨ ­ , ¤«ï ¨­â¥à¢ «ì­®£® | áà¥¤­¥¥ £¥®¬¥âà¨ç¥áª®¥. �®®â¢¥âáâ¢ãîé¨¬¨
á¯®á®¡ ¬¨ ¨§¬¥à¥­¨ï ¤¨á¯¥àá¨¨ ï¢«ïîâáï ª®íää¨æ¨¥­â ª®àà¥«ïæ¨¨, ª¢ ­-
â¨«ì­ë© à §¬ å ¨ áâ ­¤ àâ­®¥ ®âª«®­¥­¨¥.

� § ¢¨á¨¬®áâ¨ ®â ª®«¨ç¥áâ¢  ¯¥à¥¬¥­­ëå ¯à¨­ïâ® ¢ë¤¥«ïâì ®¤­®¬¥à-
­ë¥, ¤¢ãå¬¥à­ë¥ ¨ ¬­®£®¬¥à­ë¥ ¨§¬¥à¥­¨ï. �«ï ¤¢ãå¬¥à­ëå ¨§¬¥à¥­¨©
¨¬¥¥â §­ ç¥­¨¥ á¢ï§ì ¬¥¦¤ã ¯¥à¥¬¥­­ë¬¨. �â ­¤ àâ­ë¬ á¯®á®¡®¬ ¨§-
¬¥à¥­¨ï á¢ï§¨ á«ã¦¨â ª®íää¨æ¨¥­â ª®àà¥«ïæ¨¨. �­®£®¬¥à­ë¥ ¨§¬¥à¥-
­¨ï ¢®§¬®¦­ë â®«ìª® ¤«ï ¨­â¥à¢ «ì­®£® ãà®¢­ï. � ¬­®£®¬¥à­ë¬ ¬¥â®-
¤ ¬ ®â­®áïâáï: ¬­®¦¥áâ¢¥­­ ï à¥£à¥áá¨ï, ä ªâ®à­ë©  ­ «¨§, ¯ â- ­ «¨§
¨ ¤à. �­®¦¥áâ¢¥­­ ï à¥£à¥áá¨ï | ¯à®æ¥¤ãà , ®¡¥á¯¥ç¨¢ îé ï ¯®¤áç¥â
¢®§¤¥©áâ¢¨ï ¨§¬¥­¥­¨© ¢ §­ ç¥­¨ïå ª ¦¤®© ­¥§ ¢¨á¨¬®© ¯¥à¥¬¥­­®© ­ 
§­ ç¥­¨ï § ¢¨á¨¬®© ¯¥à¥¬¥­­®© ¨ ¯à¥¤áª § ­¨¥ §­ ç¥­¨ï § ¢¨á¨¬®© ¯¥à¥-
¬¥­­®© ­  ®á­®¢¥ §­ ­¨ï á®¢¬¥áâ­®£® ¢«¨ï­¨ï ­¥§ ¢¨á¨¬ëå ¯¥à¥¬¥­­ëå.
� ªâ®à­ë©  ­ «¨§ | ¯à¨¬¥­ï¥¬ë© ¢ ¯®«¨â¨ç¥áª®¬  ­ «¨§¥ ¬¥â®¤ ¬ â¥¬ -
â¨ç¥áª®© áâ â¨áâ¨ª¨, ¯®§¢®«ïîé¨© ­  ®á­®¢¥ ¨§¬¥à¥­¨ï ¯ à­ëå ª®àà¥«ï-
æ¨© ¬¥¦¤ã ¯à¨§­ ª ¬¨ ¯®«ãç¨âì ­ ¡®à ­®¢ëå ãªàã¯­¥­­ëå ¯¥à¥¬¥­­ëå,
ª®â®àë¥ ­¥ ¬®£ãâ ¡ëâì ¨§¬¥à¥­ë ­ ¯àï¬ãî.
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� áâ® ¨áá«¥¤®¢ â¥«ï¬ ¯à¨å®¤¨âáï ¨§ãç âì ¢§ ¨¬®¤¥©áâ¢¨¥ ®¡ê¥ªâ®¢,
à §¤¥«¥­­ëå ¢® ¢à¥¬¥­¨. �à¥¤áâ¢®¬ ¤«ï íâ®£® ï¢«ï¥âáï  ­ «¨§ ¢à¥¬¥­-
­ëå àï¤®¢. �à¥¬¥­­ë¥ àï¤ë | íâ® ª®¬¯«¥ªá ­ ¡«î¤¥­¨©, ¢ ª®â®à®¬ ®¤­ 
¨ â  ¦¥ ¯¥à¥¬¥­­ ï ¨§¬¥àï¥âáï ¯®¢â®à­® ç¥à¥§ ®¯à¥¤¥«¥­­ë¥ ¨­â¥à¢ «ë.
�¨¯¨ç­®¥ ¯à¨¬¥­¥­¨¥  ­ «¨§  ¢à¥¬¥­­ëå àï¤®¢ | ¨áá«¥¤®¢ ­¨¥ ¯® áå¥¬¥
<¤® ¢¢¥¤¥­¨ï áâ¨¬ã«  | ¯®á«¥ ¢¢¥¤¥­¨ï áâ¨¬ã« > [2]. �ãâì ¬¥â®¤  ª®­-
âà®«¨àã¥¬ëå ¢à¥¬¥­­ëå àï¤®¢ ¢ â®¬, çâ® á®¡¨à îâáï ¤ ­­ë¥ ® ¤àã£®¬
®¡ê¥ªâ¥, ª®â®àë© ¢® ¢á¥å áãé¥áâ¢¥­­ëå ®â­®è¥­¨ïå áå®¤¥­ á ¨áá«¥¤ã¥-
¬ë¬ ®¡ê¥ªâ®¬, ­® ­¥ ¯®¤¢¥à£ «áï ¢®§¤¥©áâ¢¨î ­¥§ ¢¨á¨¬®© ¯¥à¥¬¥­­®©; ¨
íâ®â ®¡ê¥ªâ ¨á¯®«ì§ã¥âáï ¢ ª ç¥áâ¢¥ ª®­âà®«ì­®£® ¯à¨ ®æ¥­ª¥ à¥§ã«ìâ â®¢
¢®§¤¥©áâ¢¨ï ­¥§ ¢¨á¨¬®© ¯¥à¥¬¥­­®©.
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�à®¡«¥¬ â¨ª  à §¢¨â¨ï â¢®àç¥áª®© ¬ â¥¬ â¨ç¥áª®© ¤¥ïâ¥«ì­®áâ¨ ãç -
é¨åáï ¨ ¢¢¥¤¥­¨ï ¨å ¢ àã¤¨¬¥­âë ¬ â¥¬ â¨ç¥áª®£® â¢®àç¥áâ¢  ï¢«ï¥âáï
®¤­®© ¨§ á ¬ëå  ªâã «ì­ëå ¯à®¡«¥¬ á®¢à¥¬¥­­®© ¤¨¤ ªâ¨ª¨ ¬ â¥¬ â¨ª¨.
�â® ¢ ¦­®, ãç¨âë¢ ï ä ªâ, çâ® ¢® ¬­®£¨å áâà ­ å,   ¢ â®¬ ç¨á«¥ ¨ ¢
�®«ìè¥, ¬ë ­ ¡«î¤ ¥¬ ªà¨§¨á ¬ â¥¬ â¨ç¥áª®£® ®¡à §®¢ ­¨ï ¨ §­ ç¨â¥«ì-
­®¥ ¯®­¨¦¥­¨¥ ¨­â¥à¥á  ¬®«®¤¥¦¨ ª ãç¥¡¥ ­  ä ªã«ìâ¥â å, á¢ï§ ­­ëå
á ¬ â¥¬ â¨ª®©. �¥ «¨§ æ¨ï æ¥«¥© ¬ â¥¬ â¨ç¥áª®£® ®¡à §®¢ ­¨ï, ª á -
îé¨åáï à §¢¨â¨ï ã¬¥­¨ï ¯à¥¤¯à¨­¨¬ âì ¬ â¥¬ â¨ç¥áªãî ¤¥ïâ¥«ì­®áâì
â¢®àç¥áª®£® å à ªâ¥à , ï¢«ï¥âáï ®¤­¨¬ ¨§ á ¬ëå ¢ ¦­ëå âà¥¡®¢ ­¨¨ á®-
¢à¥¬¥­­®© ¤¨¤ ªâ¨ª¨ ¬ â¥¬ â¨ª¨. � 2003 £®¤ã ¢ �®«ìè¥ (�«®æª) á®áâ®-
ï« áì 55- ï �®­ä¥à¥­æ¨ï �¥¦¤ã­ à®¤­®© ª®¬¨áá¨¨ ¤«ï ¨§ãç¥­¨ï ¨ á®-
¢¥àè¥­áâ¢®¢ ­¨ï ®¡ãç¥­¨ï ¬ â¥¬ â¨ª¥ (CIEAEM), ª®â®à ï ¢ æ¥«®¬ ¡ë« 
¯®á¢ïé¥­  ¨á¯®«ì§®¢ ­¨î ¤¨¤ ªâ¨ç¥áª¨å ¬ â¥à¨ «®¢ ¤«ï à §¢¨â¨ï ã¬¥-
­¨ï ãç é¨åáï ¯à¥¤¯à¨­¨¬ âì â¢®àç¥áªãî ¬ â¥¬ â¨ç¥áªãî ¤¥ïâ¥«ì­®áâì.
� 2007 £®¤ã íâ¨ ¯à®¡«¥¬ë ï¢«ï«¨áì ¤ «¥¥  ªâã «ì­ë, ® ç¥¬ á¢¨¤¥â¥«ìáâ-
¢ã¥â ä ªâ, çâ® 59- ï �®­ä¥à¥­æ¨ï â®© ¦¥ �®¬¨áá¨¨ (�¥­£à¨) â ª¦¥ ¡ë« 
¯®á¢ïé¥­  íâ®© â¥¬ â¨ª¥, ª ª á â®çª¨ §à¥­¨ï ­ ãç­ëå ¨áá«¥¤®¢ ­¨©, â ª ¨
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¯à ªâ¨ª¨ ®¡ãç¥­¨ï. � á¢®ñ¬ ¢ëáâã¯«¥­¨¨ ¯à¥¤áâ ¢«ïî ¯à®¥ªâ ¨áá«¥¤®¢ -
­¨ï ãá¯¥è­®áâ¨ ¨á¯®«ì§®¢ ­¨ï ¬­®£®íâ ¯­ëå § ¤ ­¨¨ (�. �«ïª«ï, 2006)
¢ ¯à®æ¥áá¥ à §¢¨â¨ï ã¬¥­¨ï ¯à¥¤¯à¨­¨¬ âì â¢®àç¥áªãî ¬ â¥¬ â¨ç¥áªãî
¤¥ïâ¥«ì­®áâì ãç é¨åáï ­  ãà®¢­¥ £¨¬­ §¨¨. � à ¡®â¥ ¨á¯®«ì§ãî ¤¢  ¬­®-
£®íâ ¯­ë¥ § ¤ ­¨ï. �¤­® ¢ë¯®«­ï¥â âà¥­¨à®¢®ç­ãî à®«ì ¢ ¤¢ãå  á¯¥ªâ å:
1) ¯à¨ ¢¢¥¤¥­¨¨ ãç é¨åáï ¢ à §«¨ç­ë¥ ¢¨¤ë â¢®àç¥áª®© ¬ â¥¬ â¨ç¥áª®©
¤¥ïâ¥«ì­®áâ¨, 2) ¯à¨ ®¡ãç¥­¨¨ ãç é¨åáï ¬¥â®¤ã ýnarration de rechercheþ
(F. Bonaf�e, 2002). �â®â ¬¥â®¤, â ª ­ §ë¢ ¥¬ë© ýà ááª § ®¡ ¨áá«¥¤®¢ ­¨¨þ
­ ¯¨á ­­ë© ãç¥­¨ª®¬, ï¢«ï¥âáï ¤¥â «ì­ë¬ ®âç¥â®¬ ¢á¥å è £®¢ ¥£® ã¬áâ-
¢¥­­®© à ¡®âë, á¤¥« ­­®© ¢® ¢à¥¬ï ¯®¨áª  à¥è¥­¨ï ¯à®¡«¥¬ë | ¢ íâ®¬
á«ãç ¥, ¬­®£®íâ ¯­®£® § ¤ ­¨ï. �á¯®«ì§®¢ ­¨¥ íâ®© â¥å­¨ª¨ ¯®§¢®«ï¥â
¨¬¥âì å®à®è¨© ¢§£«ï¤ ¢ â¥ç¥­¨¥ ¯à®æ¥áá  à¥è¥­¨ï § ¤ ç¨ ãç¥­¨ª®¬. �®
¢à¥¬ï à ¡®âë ­ ¤ ¯¥à¢ë¬ ¬­®£®íâ ¯­ë¬ § ¤ ­¨¥¬, ¬ë áâ ¢¨¬ æ¥«ì, ª ª
®¡ãç¨âì ãç é¨åáï ¯®«ì§®¢ âìáï â¥å­¨ª®© ýnarration de rechercheþ â ª ¨
¯à¥¤¯à¨­¨¬ âì à §­ë¥ ¢¨¤ë â¢®àç¥áª®© ¬ â¥¬ â¨ç¥áª®© ¤¥ïâ¥«ì­®áâ¨. �
íâ®¬ íâ ¯¥ ¨áá«¥¤®¢ ­¨ï ¯®¬®éì ãç¨â¥«ï ª ¦¥âáï ­¥®¡å®¤¨¬®©, ª ª ¯à¨
ãá¢®¥­¨¨ â¥å­¨ª¨ ýnarration de rechercheþ, â ª ¨ ¯à¨ ¯®¯ëâª å à¥è¥­¨ï
¬­®£®íâ ¯­®© § ¤ ç¨. �â®à ï ¬­®£®íâ ¯­ ï § ¤ ç  á«ã¦¨â ®àã¤¨¥¬ ¤«ï
¤¨ £­®§  ã¬¥­¨¨ ¯à¥¤¯à¨­¨¬ âì à §­ë¥ ¢¨¤ë â¢®àç¥áª®© ¬ â¥¬ â¨ç¥áª®©
¤¥ïâ¥«ì­®áâ¨ ¨ ¢ íâ®¬ íâ ¯¥ ¨­â¥à¢¥­æ¨ï ãç¨â¥«ï ¤®«¦­  ¡ëâì ®£à ­¨ç¥­ 
¤® ¬¨­¨¬ã¬. � ¬®ñ¬ ¢ëáâã¯«¥­¨¨ ¯à¥¤áâ ¢«ïî â ª¦¥ ¯¥à¢ë¥ ¢ë¢®¤ë.

�¯¨á®ª «¨â¥à âãàë
1. F. Bonaf�e. Les narrations de recherche de l`�ecole primaire au lyc�ee // IREM de

Montpelier, Brochure APMEP 2002, Nr 151, 161 str.
2. M. Klakla. �­®£®íâ ¯­ë¥ § ¤ ­¨ï ¨ ¨å à®«ì ¢ ä®à¬¨à®¢ ­¨¨ â¢®àç¥áª®© ¬ -

â¥¬ â¨ç¥áª®© ¤¥ïâ¥«ì­®áâ¨ ãç é¨åáï ª« áá®¢ á ã£«ã¡«¥­­ë¬ ¨§ãç¥­¨¥¬ ¬ â¥-
¬ â¨ª¨ ¢ èª®« å �®«ìè¨ // International Conference ýEducation, Science and
Economics at Universities. Integration to International Educational Areaþ, 2006,
P lock, str.31{37.
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ã¬¥­¨ï¬¨ ¨ ­ ¢ëª ¬¨ ¯à¥¤¬¥â®¢ ¥áâ¥áâ¢¥­­®-­ ãç­®£® æ¨ª«  ¨, ¯à¥¦¤¥
¢á¥£®, ¬ â¥¬ â¨ç¥áª¨¬¨. �¥â á®¬­¥­¨ï ¢ â®¬, çâ® ¯®áà¥¤áâ¢¥­­ë© á¯¥æ¨-
 «¨áâ, ­¥ ¨¬¥îé¨© í«¥¬¥­â à­®£® ¯à¥¤áâ ¢«¥­¨ï ® ¬ â¥¬ â¨ª¥, ¬¥â®¤ å
à¥è¥­¨ï ¯à ªâ¨ç¥áª¨å § ¤ ç, ­¥ á¬®¦¥â ¢ á¢®¥© ¯à®ä¥áá¨®­ «ì­®© ¤¥ï-
â¥«ì­®áâ¨ à¥è âì ¯à®áâ¥©è¨¥ ¨­¦¥­¥à­ë¥ § ¤ ç¨, ­¥ £®¢®àï ã¦¥ ® § ¤ ç å
¡®«¥¥ á«®¦­®£®, â¢®àç¥áª®£® å à ªâ¥à . �à¥¡®¢ ­¨ï ª ãà®¢­î ¯®¤£®â®¢ª¨
¨­¦¥­¥à  ­  á®¢à¥¬¥­­®¬ íâ ¯¥ à §¢¨â¨ï ®¡é¥áâ¢  ¯®¢ëè îâáï ¢ á¢ï§¨
á ãáª®à¥­¨¥¬ ¯à®æ¥áá®¢, âà¥¡ãîé¨å ¬®¬¥­â «ì­®£® ¯à®ï¢«¥­¨ï ®â¤¥«ì-
­ëå ¯à®ä¥áá¨®­ «ì­ëå ª ç¥áâ¢ á¯¥æ¨ «¨áâ , á ¯®ï¢«¥­¨¥¬ ­®¢ëå ¢¨¤®¢
¯à®ä¥áá¨®­ «ì­®© ¤¥ïâ¥«ì­®áâ¨, âà¥¡ãîé¨å ª ç¥áâ¢¥­­® ­®¢®£® ¯®¤å®¤ 
ª á®¤¥à¦ â¥«ì­®¬ã ¨ â¥å­®«®£¨ç¥áª®¬ã  á¯¥ªâ ¬ ¢ëáè¥£® ®¡à §®¢ ­¨ï.
�¥©ç á ¯à®¨§¢®¤áâ¢¥­­®© áä¥à¥, ª ª ­¨ª®£¤ , ­ã¦¥­ â¢®àç¥áª¨ à ¡®â î-
é¨© á¯¥æ¨ «¨áâ, á¯®á®¡­ë© ­¥ â®«ìª® ¨á¯®«ì§®¢ âì à §à ¡®â ­­ë¥ â¥å­®-
«®£¨¨, ­® ¨ ¢­®á¨âì á¢®¨ ¨§¬¥­¥­¨ï ¢ ­¨å, á ¬®áâ®ïâ¥«ì­® à §à ¡ âë¢ âì
¨­­®¢ æ¨®­­ë¥ ¬¥â®¤ë ¯à®¨§¢®¤áâ¢  ª ç¥áâ¢¥­­®© ¯à®¤ãªæ¨¨.

�¤­ ª® à¥ «ì­® ¯à®¤®«¦ ¥â ®áâ ¢ âìáï ­¥à §à¥è¥­­ë¬ ¯à®â¨¢®à¥ç¨¥
¬¥¦¤ã à¥¯à®¤ãªâ¨¢­ë¬ å à ªâ¥à®¬ ¯®¤£®â®¢ª¨ ¡ã¤ãé¥£® ¨­¦¥­¥à  ¨ ­¥-
®¡å®¤¨¬®áâìî ¨­¤¨¢¨¤ã «ì­®-â¢®àç¥áª®£® ¯à®ï¢«¥­¨ï ¥£® ¯à®ä¥áá¨®­ «ì-
­ëå ª ç¥áâ¢ ­  ¯à®¨§¢®¤áâ¢¥.

�¥â®¤ë ¨ ä®à¬ë à §à¥è¥­¨ï íâ®£® ¯à®â¨¢®à¥ç¨ï ­ å®¤ïâáï ¢ ¯àï¬®©
§ ¢¨á¨¬®áâ¨ ®â ãà®¢­ï áä®à¬¨à®¢ ­­®áâ¨ ã ª ¦¤®£® ¢ë¯ãáª­¨ª  â¥å­¨-
ç¥áª®£® ¢ã§  ¬ â¥¬ â¨ç¥áª®© ª®¬¯¥â¥­æ¨¨.

�®¤ ¬ â¥¬ â¨ç¥áª®© ª®¬¯¥â¥­æ¨¥© ¡ã¤ãé¥£® á¯¥æ¨ «¨áâ  ¬ë ¯®­¨¬ ¥¬
á¨áâ¥¬ã á¯®á®¡­®áâ¥©, §­ ­¨©, ã¬¥­¨© ¨ ­ ¢ëª®¢, ¯®§¢®«ïîé¨å ª ¦¤®¬ã
¢ë¯ãáª­¨ªã ¢ã§  ¯à¨¬¥­ïâì ¨å ª ¨áá«¥¤®¢ ­¨î ª®­ªà¥â­ëå ¯à®ä¥áá¨®-
­ «ì­ëå á¨âã æ¨©. �®¢à¥¬¥­­ë© ¨­¦¥­¥à, à ¡®â ï ¢ á¨áâ¥¬¥ ¨§£®â®¢«¥-
­¨ï ¨­¤¨¢¨¤ã «ì­ëå § ª §®¢, ¤®«¦¥­ ã¬¥âì à §à ¡ âë¢ âì ¯ãâ¨ ¨ ¬¥â®¤ë
¨§£®â®¢«¥­¨ï § ª §®¢ ¢ëá®ª®£® ª ç¥áâ¢ , § ¡®â¨âìáï ®¡ ¨å ¤¨§ ©­¥, £ à ­-
â¨©­®¬ áà®ª¥ ¤¥©áâ¢¨ï ¨ â.¤. � ª ¯à ¢¨«®, ­ë­¥è­¨¥ § ª §ë å à ªâ¥à¨-
§ãîâáï ­¥áâ ­¤ àâ­®áâìî ­¥ â®«ìª® ¢ á®¤¥à¦ â¥«ì­®©, ­® ¨ ¢ ä®à¬ «ì­®©
ç áâ¨. �á¥ ç é¥ ¢ ¯à®¨§¢®¤áâ¢¥­­®© ¤¥ïâ¥«ì­®áâ¨ ¨­¦¥­¥à  ¢áâà¥ç îâáï
á¨âã æ¨¨ ¨ § ¤ ç¨, à §à¥è¥­¨¥ ª®â®àëå á¢ï§ ­® á à §à ¡®âª®© ¨ á®áâ ¢-
«¥­¨¥¬ à §«¨ç­ëå ¬ â¥¬ â¨ç¥áª¨å ¬®¤¥«¥©. � ª ¯à ¢¨«®, ¨áá«¥¤®¢ ­¨¥
â ª¨å ¬®¤¥«¥© ®¯¨à ¥âáï ­¥ ­  ª ªãî-â® ®¤­ã ¬ â¥¬ â¨ç¥áªãî ä®à¬ã«ã
¨«¨ ®á­®¢ë¢ ¥âáï ­  ª ª®¬-â® ®¤­®¬ § à ­¥¥ à §à ¡®â ­­®¬  «£®à¨â¬¥,
  ®¡ãá«®¢«¨¢ ¥â ¨á¯®«ì§®¢ ­¨¥ à §«¨ç­ëå ¬ â¥¬ â¨ç¥áª¨å ¬¥â®¤®¢, ¯à¨-
¢®¤ïé¨å ª íää¥ªâ¨¢­®¬ã à §à¥è¥­¨î ¯à®¡«¥¬­®© á¨âã æ¨¨. � á®¦ «¥-
­¨î, ª®«¨ç¥áâ¢® ç á®¢, ®â¢®¤¨¬ëå ­   ã¤¨â®à­®¥ ¨§ãç¥­¨¥ ¬ â¥¬ â¨ª¨ ¢
â¥å­¨ç¥áª¨å ¢ã§ å, §­ ç¨â¥«ì­® ®âáâ ¥â ®â âà¥¡®¢ ­¨© ¢à¥¬¥­¨ ¨ ãà®¢¥­ì
¬ â¥¬ â¨ç¥áª®© ¯®¤£®â®¢ª¨ ¨­¦¥­¥à­ëå ª ¤à®¢ ¯®-¯à¥¦­¥¬ã ®áâ ¥âáï ­¥-
¢ëá®ª¨¬.

� æ¥«ìî ¯®¢ëè¥­¨ï ãà®¢­ï áä®à¬¨à®¢ ­­®áâ¨ ã ¢ë¯ãáª­¨ª®¢ ¢ã§®¢
¬ â¥¬ â¨ç¥áª®© ª®¬¯¥â¥­æ¨¨ ¨ ¯®¢ëè¥­¨ï ª ç¥áâ¢  ¯®¤£®â®¢ª¨ ¨å ª ¯à®-
ä¥áá¨®­ «ì­®© ¤¥ïâ¥«ì­®áâ¨, ¢ ãá«®¢¨ïå ¯¥à¥å®¤  ­  ¤¢ãåãà®¢­¥¢ãî á¨á-
â¥¬ã ¯®¤£®â®¢ª¨ á¯¥æ¨ «¨áâ®¢ á ¢ëáè¨¬ ®¡à §®¢ ­¨¥¬, ¬ë áç¨â ¥¬ ­¥®¡-
å®¤¨¬ë¬ à §¤¥«¨âì ªãàá ¬ â¥¬ â¨ª¨ ¢ ¢ã§ å â¥å­¨ç¥áª®£® ¨ ä¨­ ­á®¢®-
íª®­®¬¨ç¥áª®£® ¯à®ä¨«ï ­  â ª¨¥ á ¬®áâ®ïâ¥«ì­ë¥ ¤¨áæ¨¯«¨­ë, ª ª  «-
£¥¡à  ¨ £¥®¬¥âà¨ï, ¬ â¥¬ â¨ç¥áª¨©  ­ «¨§, ¤¨áªà¥â­ ï ¬ â¥¬ â¨ª , â¥-
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®à¨ï ¢¥à®ïâ­®áâ¥© ¨ ¬ â¥¬ â¨ç¥áª ï áâ â¨áâ¨ª  á ®âç¥â­®áâìî ¢ ä®à¬¥
íª§ ¬¥­  ¨«¨ § ç¥â , á â®ç­ë¬ ®¡®§­ ç¥­¨¥¬ ¢ ���¥ ª®«¨ç¥áâ¢  ç á®¢,
®â¢®¤¨¬ëå ­   ã¤¨â®à­ë¥ § ­ïâ¨ï. �®£¨ç¥áª¨©  ­ «¨§ ��� ¯® á¯¥æ¨-
 «ì­®áâï¬ â¥å­¨ç¥áª®£® ¨ íª®­®¬¨ç¥áª®£® ¯à®ä¨«ï ¯®ª §ë¢ ¥â, çâ® íä-
ä¥ªâ¨¢­®áâì ãá¢®¥­¨ï ¤¨áæ¨¯«¨­ ¥áâ¥áâ¢¥­­®-­ ãç­®£® ¨ á¯¥æ¨ «ì­®£® ­ -
¯à ¢«¥­¨ï ¢ ¯®«­®© ¬¥à¥ § ¢¨á¨â ®â ª ç¥áâ¢  ãá¢®¥­¨ï ¬ â¥¬ â¨ç¥áª¨å
§­ ­¨©. �¥«ì§ï áâã¤¥­â®¢ ¢ã§®¢ ®¡ãç âì, ­ ç¨­ ï á ¯¥à¢®£® á¥¬¥áâà , ®¤-
­®¢à¥¬¥­­® ¬ â¥¬ â¨ª¥, ä¨§¨ª¥, å¨¬¨¨ ¨ á¯¥æ¤¨áæ¨¯«¨­ ¬, ­¥ ¨áá«¥¤®¢ ¢
¯à¥¤¢ à¨â¥«ì­® ¢­ãâà¨¯à¥¤¬¥â­ëå ¨ ¬¥¦¯à¥¤¬¥â­ëå á¢ï§¥©. �¥â á®¬­¥-
­¨ï ¢ â®¬, çâ® ¤«ï ª ç¥áâ¢¥­­®£® ¨§ãç¥­¨ï íâ¨å ¤¨áæ¨¯«¨­ áâã¤¥­â ¤®«¦¥­
¢­ ç «¥ ãá¢®¨âì ¬ â¥¬ â¨ç¥áª¨¥ ¬¥â®¤ë. �á¢®¥­¨¥ íâ¨å ¬¥â®¤®¢ áâã¤¥­-
â ¬¨ ¤®«¦­® ®áãé¥áâ¢«ïâìáï á ¬¥â®¤¨ç¥áª¨ ®¡®á­®¢ ­­ëå ¨ ¬¥â®¤®«®£¨-
ç¥áª¨ §­ ç¨¬ëå ¯®§¨æ¨©.

� ª¨¬ ®¡à §®¬, ¯®¤£®â®¢ª  ¡ã¤ãé¥£® á¯¥æ¨ «¨áâ  ª ®à£ ­¨§ æ¨¨ â¢®à-
ç¥áª®£® ¯à®æ¥áá  ®¡¥á¯¥ç¨¢ ¥âáï, á ®¤­®© áâ®à®­ë, á¯®á®¡­®áâìî ¯à¥¯®¤ -
¢ â¥«ï ¯à®ï¢¨âì â¢®àç¥áªãî ¨­¨æ¨ â¨¢ã, à §¢¨âì ã ®¡ãç ¥¬ëå ¨­â¥à¥á ª
¯®¨áªã ­¥âà ¤¨æ¨®­­ëå à¥è¥­¨© ¢®§­¨ª îé¨å ¯à®¡«¥¬, ã¬¥­¨¥¬ á®§¤ -
¢ âì ãç¥¡­ë¥ ¯à®¡«¥¬­ë¥ á¨âã æ¨¨ ¨ ®à£ ­¨§®¢ë¢ âì ¯®¨áª ®¯â¨¬ «ì­ëå
¯ãâ¥© ¢ëå®¤  ¨§ á®§¤ ¢ ¥¬ëå á¨âã æ¨©. � ¤àã£®© áâ®à®­ë, ­ áâ®©ç¨¢ë¬
¦¥« ­¨¥¬ áâã¤¥­â®¢ ®¢« ¤¥¢ âì ¬ â¥¬ â¨ç¥áª¨¬¨ ¬¥â®¤ ¬¨, ¯à¨¥¬ ¬¨
â¢®àç¥áª®£® ¬ëè«¥­¨ï ¨ á¯®á®¡ ¬¨ ¥£® ¯à®ï¢«¥­¨ï. �ëá®ª¨© ¯®â¥­æ¨ «
â¢®àç¥áª®© í­¥à£¨¨ ®¡¥á¯¥ç¨¢ ¥â ¯à¥¯®¤ ¢ â¥«î ¬ â¥¬ â¨ª¨ ¢®§¬®¦­®áâì
á¢®¡®¤­®£® â¢®àç¥áâ¢ , ¢ë¡®à  ¤¥©áâ¢¨© ¢ ä®à¬¨à®¢ ­¨¨ ¬ â¥¬ â¨ç¥áª®©
ª®¬¯¥â¥­æ¨¨ ã áâã¤¥­â®¢ â¥å­¨ç¥áª¨å ¢ã§®¢.
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¯®¤à §ã¬¥¢ ¥â à ¡®âã á ¨­â¥à¥á®¬, á ã¢«¥ç¥­¨¥¬. �­â¥à¥á | ä®à¬  ¯à®ï¢-
«¥­¨ï ¯®§­ ¢ â¥«ì­®© ¯®âà¥¡­®áâ¨, ®¡¥á¯¥ç¨¢ îé ï ­ ¯à ¢«¥­­®áâì «¨ç-
­®áâ¨ ­  ®á®§­ ­¨¥ æ¥«¥© ¤¥ïâ¥«ì­®áâ¨. �¤®¢«¥â¢®à¥­¨¥ ¨­â¥à¥á  ­¥ ¢¥¤¥â
ª ¥£® ã£ á ­¨î,   ¯®à®¦¤ ¥â áâà¥¬«¥­¨¥ ª ¡®«¥¥ ¢ëá®ª®¬ã ãà®¢­î ¯®§­ ¢ -
â¥«ì­®© ¤¥ïâ¥«ì­®áâ¨. � ª¨¬ ®¡à §®¬, ®¤­  ¨§ ®á­®¢­ëå § ¤ ç ¯à¥¯®¤ ¢ -
â¥«ï | ¯à®¡ã¤¨âì ¨­â¥à¥á. � èª®«¥ ¬ë ¢®á¯¨âë¢ «¨áì ­  § ¬¥ç â¥«ì­ëå
ª­¨£ å �.�. �¥¯¬ ­ , �.�. �¥à¥«ì¬ ­ , �.�. �®à¤¥¬áª®£®, ¯à®¡ã¦¤ ¢-
è¨å ¨­â¥à¥á ª ¬ â¥¬ â¨ª¥,  § àâ ¯à¨ à¥è¥­¨¨ § ¤ ç. � ãç­®-¯®¯ã«ïà­ãî
¡¨¡«¨®â¥ªã, ªã¤  ¢å®¤¨«¨ ¨ ª­¨£¨ ¯® ¬ â¥¬ â¨ª¥, ¢ë¯ãáª «¨ ¤ ¦¥ ¢ �¥â-
à®£à ¤¥ ¢ 1920 £®¤ã. �¤­ã ¨§ ­¨å: ý�¤¥ ®è¨¡ª ? � â¥¬ â¨ç¥áª¨¥ ¯ à -
¤®ªáëþ á ¡®«ìè¨¬ ¨­â¥à¥á®¬ ¨§ãç «¨ ãç é¨¥áï ä¨§¨ª®-¬ â¥¬ â¨ç¥áª®£®
«¨æ¥ï, ¯à¨ç¥¬ ­  ­¨å ¡®«ìè®¥ ¢¯¥ç â«¥­¨¥ ¯à®¨§¢¥«® ­¥ â®«ìª® á®¤¥à¦ -
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­¨¥, ­® ¢à¥¬ï ¨§¤ ­¨ï ª­¨£¨ [1].
�§¢¥áâ­®, çâ® �¥­¥ �¥ª àâ (1596{1650 ££.) ¨§ãç « ¬¥¤¨æ¨­ã, ¯à ¢®, ¡ë«

­  ¢®¥­­®© á«ã¦¡¥, ­®, ¢áâà¥â¨¢è¨áì á £®«« ­¤áª¨¬ ¬ â¥¬ â¨ª®¬ ¨ ¬¥-
å ­¨ª®¬ �á  ª®¬ �¥ª¬ ­®¬, ã¢«¥ªáï ¬ â¥¬ â¨ª®©. �.�. �áâà®£à ¤áª¨©
(1801{1862 ££.), ¡ã¤ãç¨ áâã¤¥­â®¬ � àìª®¢áª®£® ã­¨¢¥àá¨â¥â , ¬¥çâ « ®
¢®¥­­®© á«ã¦¡¥ ¨ ãç¨«áï ¯«®å®, ¯®ª  �.�. � ¢«®¢áª¨©, ¯à¥¯®¤ ¢ â¥«ì ¬ -
â¥¬ â¨ª¨, ­¥ ¯à®¡ã¤¨« ¨­â¥à¥á ,   § â¥¬ áâà áâ­®© «î¡¢¨ ª ­ ãª¥. �â ¢
¨§¢¥áâ­ë¬ ãç¥­ë¬, �.�. �áâà®£à ¤áª¨© ã¤¥«ï« ¡®«ìè®¥ ¢­¨¬ ­¨¥ ¯à¥-
¯®¤ ¢ â¥«ìáª®© ¤¥ïâ¥«ì­®áâ¨ ¨ ¬¥â®¤¨ª¥ ¯à¥¯®¤ ¢ ­¨ï ¬ â¥¬ â¨ª¨ [2].
� 90-å £®¤ å 19 ¢¥ª  �.�. �®å®æª¨© (1842{1927 ££.) ¡ë« ¯à¥¤á¥¤ â¥«¥¬
�¥â¥à¡ãà£áª®£® ¬ â¥¬ â¨ç¥áª®£® ®¡é¥áâ¢ . � ¬ áâ¥àáâ¢¥ �®å®æª®£® ª ª
ãç¥­®£®-«¥ªâ®à  á¢¨¤¥â¥«ìáâ¢ã¥â á«¥¤ãîé ï ¢ë¯¨áª  ¨§ ¤­¥¢­¨ª  ¥£® áâã-
¤¥­â , ¢¯®á«¥¤áâ¢¨¨ ¨§¢¥áâ­®£® ãç¥­®£® �.�. �®à®­®£®: ý�¥ªæ¨¨ ¯à®ä¥á-
á®à  �. (â ª ¢ â¥ªáâ¥) ¯® á¯¥æ¨ «ì­®¬ã ªãàáã ¢ëáè¥©  «£¥¡àë ï â¥¯¥àì
¯à¥¤¯®ç¨â î ¢á¥¬ ®áâ «ì­ë¬. �¥¯¥àì ã ¬¥­ï ¥áâì ­ áâ®ïé¥¥ ¦¥« ­¨¥ à -
¡®â âì ¡¥§ ¢áïª®£® ­ á¨«ìáâ¢¥­­®£® ãá ¦¨¢ ­¨ï §  ª­¨£ã . . . �â® §  ¯à¥-
«¥áâ­ ï ¢¥éì! �®âï ¨ ¬ áá  ä®à¬ã«, ­® ¢á¥ ®­¨ ­ áâ®«ìª® á¨¬¬¥âà¨ç­ë,
çâ® «¥£ª® § ¯®¬¨­ îâáïþ [3, á.401].

�ç¨â ¥âáï, çâ® áâã¤¥­âë ¤®«¦­ë ãç¨âìáï á ¨­â¥à¥á®¬, â ª ª ª á ¬¨
¢ë¡à «¨ ¨ ¢ã§, ¨ ¯à®ä¨«ì ®¡ãç¥­¨ï. � á®¦ «¥­¨î, íâ® ­¥ ¢á¥£¤  â ª.
�à®¡ã¤¨âì ¨­â¥à¥á ª ¬ â¥¬ â¨ª¥ ¨ ¥¥ ¨§ãç¥­¨î ¬®¦­®: ¡®«¥¥ ïàª¨¬, ç¥â-
ª¨¬ ¨§«®¦¥­¨¥¬ ªãàá , ¢ª«îç ï äà £¬¥­âë ¨áâ®à¨¨ ¤®ª § â¥«ìáâ¢ ¨ ®â-
ªàëâ¨©, ¡¨®£à ä¨© ¢ë¤ îé¨åáï ¬ â¥¬ â¨ª®¢; ãá¨«¨¢ ï ¬®â¨¢ æ¨î ¨§ã-
ç¥­¨ï ¬ â¥¬ â¨ª¨, ¨««îáâà¨àãï ¬ â¥à¨ « ¯à¨¬¥à ¬¨, ®à¨¥­â¨à®¢ ­­ë¬¨
­  á¯¥æ¨ «ì­®áâì, ­ ¯à¨¬¥à [4, 5].

�­â¥à¥á áâã¤¥­â®¢ ¢ë§ë¢ îâ ª­¨£¨ á®§¤ â¥«ï ¢¨ªâ®à¨­­®£® ¬¥â®¤ 
®¡ãç¥­¨ï �.�. �ª¢®àæ®¢ , ¢ëè¥¤è¨¥ ¢ ¨§¤ â¥«ìáâ¢ å � § ­¨, � à â®¢ ,
�®áâ®¢ -­ -�®­ã. �®á«¥¤­ïï ª­¨£ , ®¡®¡é îé ï ®¯ëâ à ¡®âë ¢ ¢ã§¥,
à¥ª®¬¥­¤ æ¨¨, ª ª ãç¨âì ¡¥§ áªãª¨, â®«ìª® çâ® ¢ëè«  ¨§ ¯¥ç â¨ [6].
�.�¨áâ¥à¢¥£ ¯¨á «: ý�¤¥ ­ ç¨­ ¥âáï áªãª , ¯à¥ªà é ¥âáï ¢­¨¬ ­¨¥,   á«¥-
¤®¢ â¥«ì­®, ¨ ®¡à §®¢ ­¨¥þ.

�®«®¦¨â¥«ì­ë¥ áâ®à®­ë ¯à¨¢«¥ç¥­¨ï £ã¬ ­¨â à­®© á®áâ ¢«ïîé¥© ¬ -
â¥¬ â¨ª¨: ¢­¨¬ ­¨¥ ­  § ­ïâ¨ïå ¯à®¨§¢®«ì­®¥ ¨«¨ ¯®á«¥¯à®¨§¢®«ì­®¥;
á­¨¦ ¥âáï ãâ®¬«¥­¨¥; §­ ç¨â¥«ì­® ¯®¢ëè ¥âáï à ¡®â®á¯®á®¡­®áâì; í¬®-
æ¨®­ «ì­® ¯à¥¤áâ ¢«¥­­ë© ¬ â¥à¨ « «ãçè¥ § ¯®¬¨­ ¥âáï ¨ ¤®«ìè¥ á®åà -
­ï¥âáï; ®âáãâáâ¢ãîâ ®âà¨æ â¥«ì­ë¥ í¬®æ¨¨, ã«ãçè ¥âáï ¯á¨å®«®£¨ç¥áª¨©
ª«¨¬ â ¢ £àã¯¯¥.

�à£ ­¨ç¥áª¨ á®ç¥â «®áì £«ã¡®ª®¥ á®¤¥à¦ ­¨¥ á ã¢«¥ª â¥«ì­®áâìî ¨§-
«®¦¥­¨ï ¢ «¥ªæ¨ïå �.�. �¥¡ëè¥¢  (1821{1894 ££.) �¥ªæ¨¨ ¯®«ì§®¢ «¨áì
â ª®© ¯®¯ã«ïà­®áâìî ã áâã¤¥­â®¢, çâ® ­¥ª®â®àë¥ á«ãè «¨ ¨å ¢® ¢â®à®©
à §. �ãàáë, ª®â®àë¥ ç¨â « �¥¡ëè¥¢, ¡ë«¨ ­¥¢¥«¨ª¨ ¯® ®¡ê¥¬ã, ®á­®¢-
­ ï ¨å æ¥­­®áâì | ¢ á®¤¥à¦ ­¨¨, ¢ ®à¨£¨­ «ì­®© ä®à¬¥ ¯®¤ ç¨ ¬ â¥à¨-
 « , ¤®áâã¯­®áâ¨ ¤«ï ¯®­¨¬ ­¨ï. �¥ªæ¨¨ ¡¥à¥¦­® åà ­¨«¨áì áâã¤¥­â ¬¨.
�ãàá ý�ëáè ï  «£¥¡à þ ¡ë« ¨§¤ ­ ç¥à¥§ 80 «¥â ¯à¨ á®¤¥©áâ¢¨¨  ª ¤¥¬¨ª 
�.�. �àë«®¢  [7].

�à¨ ¨§ãç¥­¨¨ «î¡®£® ¯à¥¤¬¥â , à §¡®à¥ ­î ­á®¢ ¢®§­¨ª ¥â ¯®âà¥¡-
­®áâì ¢ ®¡áã¦¤¥­¨¨ à¥§ã«ìâ â®¢, ¦¥« ­¨¨ ã§­ âì çâ®-â® ­®¢®¥. � á®¦ «¥-
­¨î, ¬ë â¥àï¥¬ ªã«ìâãàã ¬ â¥¬ â¨ç¥áª®© à¥ç¨ (®â¬¥­  ãáâ­ëå íª§ ¬¥­®¢
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¯®  «£¥¡à¥ ¨ £¥®¬¥âà¨¨ ¢ èª®«¥, ���, à §«¨ç­ë¥ â¥áâë ¢ ¢ã§ å). �ë
£®â®¢¨¬ ­¥ ¡¥§¬®«¢­ëå ¨ ¡¥§£« áëå á¯¥æ¨ «¨áâ®¢. �®¬¯¥â¥­â­ë© á¯¥æ¨ -
«¨áâ ¤®«¦¥­ ã¬¥âì à ááã¦¤ âì ® ¯à¥¤¬¥â¥ ¨áá«¥¤®¢ ­¨ï. � ãç¨âì ¡¥£«® ¨
¢­ïâ­® ¢¥áâ¨ ¯®«¥¬¨ªã âàã¤­¥¥, ç¥¬ £®¢®à¨âì á ¬®¬ã, ­® ­¥®¡å®¤¨¬® å®âï
¡ë ¯ëâ âìáï á¤¥« âì íâ®. �ã¤¥â ¨­â¥à¥á ª ¯à¥¤¬¥âã | ¡ã¤¥â ¯®âà¥¡­®áâì
¢ëáª § âìáï.

�¯¨á®ª «¨â¥à âãàë
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� ãç­®¥ ª­¨£®¨§¤ â¥«ìáâ¢®, 1920. 80 á.
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�à®§¨­ �.�., � «ï¯¨­ �.�.
�¦­®-�à «ìáª¨© £®áã¤ àáâ¢¥­­ë© ã­¨¢¥àá¨â¥â

454080, £. �¥«ï¡¨­áª, ¯à. �¥­¨­ , 76
�¥«.: (+7351)2679904, � ªá: (+7351)2679015, e-mail:

drozin@math.susu.ac.ru, vzal@.susu.ac.ru

�  ¯®á«¥¤­¨¥ 20{30 «¥â à¥§ª® á­¨§¨«áï ãà®¢¥­ì ¯®¤£®â®¢ª¨ ¯®áâã¯ î-
é¨å ¢ ¢ã§ë áâã¤¥­â®¢. �â® ¯à®¨§®è«® ª ª ¨§-§  á­¨¦¥­¨ï ãà®¢­ï èª®«ì-
­®© ¯®¤£®â®¢ª¨, â ª ¨ ¢á«¥¤áâ¢¨¥ ¢¢¥¤¥­¨ï ¯« â­®£® ®¡ãç¥­¨ï, ª®£¤  ¢
¢ã§ë áâ «¨ ¬ áá ¬¨ ¯®áâã¯ âì  ¡¨âãà¨¥­âë á ®á®¡® ­¨§ª®© ¯®¤£®â®¢ª®©.
� à¥§ã«ìâ â¥ íâ¨å ä ªâ®à®¢ à¥§ª® á­¨§¨« áì ãá¯¥¢ ¥¬®áâì ¨ ¢®§à®á ¯à®-
æ¥­â ®âç¨á«ï¥¬ëå áâã¤¥­â®¢.

� �¦­®-�à «ìáª®¬ £®áã¤ àáâ¢¥­­®¬ ã­¨¢¥àá¨â¥â¥ à §à ¡®â ­  ¤®áâ -
â®ç­® íää¥ªâ¨¢­ ï á¨áâ¥¬  à ¡®âë á ­¥ãá¯¥¢ îé¨¬¨ áâã¤¥­â ¬¨. �®
®ª®­ç ­¨¨ á¥¬¥áâà  áâã¤¥­âë á¤ îâ íª§ ¬¥­ë. � á«ãç ¥ ­¥ã¤ ç­®© á¤ ç¨
®­¨ ¨¬¥îâ ¯à ¢® ¥é¥ ­  ¤¢¥ ¯¥à¥íª§ ¬¥­®¢ª¨. �¥¬ áâã¤¥­â ¬, ª®â®àë¥ ¨
¯®á«¥ íâ®£® ­¥ á¬®£«¨ á¤ âì íª§ ¬¥­ë (  ¨å ¢¥áì¬  ¬­®£®) ¯à¥¤« £ ¥âáï
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¯®áâã¯¨âì ­  ¯« â­ë¥ ¯®¢â®à­ë¥ ªãàáë ¢ ®¡ê¥¬¥ ®ª®«® 50 ç á®¢. � ¡®â 
á® á«ãè â¥«ï¬¨ ªãàá®¢ ¯à®¨§¢®¤¨âáï á«¥¤ãîé¨¬ ®¡à §®¬.

1. �¥à¥á¬ âà¨¢ ¥âáï ¯à®£à ¬¬  ªãàá , ª®â®à ï ¯à¥¤¥«ì­® ã¯à®é -
¥âáï. �áâ îâáï «¨èì ¢®¯à®áë, ¡¥§ §­ ­¨ï ª®â®àëå áâã¤¥­âë ­¥ ¬®£ãâ
¢®á¯à¨­¨¬ âì ¯®á«¥¤ãîé¨© ¬ â¥à¨ «.

2. � ­ïâ¨ï ¯à®¢®¤ïâáï ¯® á¯¥æ¨ «ì­®© á¨áâ¥¬¥. �« ¢­®¥ ¢ ­¥© | ­¥-
¯à¥àë¢­®¥ â¥áâ¨à®¢ ­¨¥ áâã¤¥­â®¢, ¯®¡ã¦¤ îé¥¥ ¨å ª ¯®áâ®ï­­ë¬
á ¬®áâ®ïâ¥«ì­ë¬ § ­ïâ¨ï¬ ¯® ¯à¥¤¬¥âã.

2.1. �âã¤¥­âë à §¡¨¢ îâáï ­  £àã¯¯ë ¯® 15 ç¥«®¢¥ª ¨ ¯®â®ª¨ (¯® 3{5
£àã¯¯). �â¨¬ ¤®áâ¨£ ¥âáï ã¤¥è¥¢«¥­¨¥ § ­ïâ¨© ¤«ï áâã¤¥­â®¢. � ­ï-
â¨ï ¯à®¢®¤ïâáï ç¥âëà¥ à §  ¢ ­¥¤¥«î ¯® 3 ç á : «¥ªæ¨¨ ¨ ¯à ªâ¨ç¥áª¨¥
§ ­ïâ¨ï.

2.1.1. �á­®¢­ãî ­ £àã§ªã ­¥á¥â «¥ªæ¨®­­®¥ § ­ïâ¨¥. � ­ ç «¥ áâã¤¥­âë
¯¨èãâ 20-¬¨­ãâ­ë© â¥áâ ¯® ¯à®è«®¬ã, ®âà ¡®â ­­®¬ã ­  ¯à¥¤ë¤ãé¨å § -
­ïâ¨ïå ¬ â¥à¨ «ã. � «¥¥ ¨¤¥â «¥ªæ¨ï. �¥ªæ¨¨ ­®áïâ ®¡§®à­ë© å à ªâ¥à.
� ª ¦¤®© «¥ªæ¨¨ à áá¬ âà¨¢ ¥âáï ¬ â¥à¨ « âà¥å-ç¥âëà¥å ®¡ëç­ëå «¥ª-
æ¨©. �âã¤¥­â®¢ ¯®áâ®ï­­® ¯à¥¤ã¯à¥¦¤ îâ ® â®¬, çâ® ª ª®­æã «¥ªæ¨¨ ®­¨
¤®«¦­ë ¡ã¤ãâ ¢ë¯®«­ïâì ­  â¥áâ ¯® íâ®¬ã ¬ â¥à¨ «ã. �â¨¬ ®­¨ ¯®¤-
¤¥à¦¨¢ îâáï ¢ ¯®áâ®ï­­®¬ ­ ¯àï¦¥­¨¨, ãá¨«¨¢ ¥âáï ¨å ¢­¨¬ ­¨¥ ª
¨§« £ ¥¬®¬ã ¬ â¥à¨ «ã. � ª®­æã «¥ªæ¨¨ áâã¤¥­âë á­®¢  ¯¨èãâ â¥áâ ¯®
¬ â¥à¨ «ã ¯à®á«ãè ­­®© «¥ªæ¨¨. �¥áâ á®áâ®¨â ¨§ ¤¢ãå ­¥á«®¦­ëå ¢®-
¯à®á®¢: â¥®à¥â¨ç¥áª®£® ¨ ¯à ªâ¨ç¥áª®£®. �® ®ª®­ç ­¨¨ «¥ªæ¨¨ áâã¤¥­âë
á¤ îâ ­  ¯à®¢¥àªã ¤®¬ è­¥¥ § ¤ ­¨¥ ¨ ¯®«ãç îâ ­®¢®¥.

2.1.2. �  ¯à ªâ¨ç¥áª¨å § ­ïâ¨ïå áâã¤¥­âë ãç âáï à¥è âì § ¤ ç¨, ¯¨-
èãâ â¥áâë, ¨ £®â®¢ïâáï ª ¯®á«¥¤ãîé¨¬ â¥áâ ¬.

2.2. � ­ïâ¨ï ¯à®¢®¤ïâ ­®¢ë¥ ¤«ï áâã¤¥­â  ¯à¥¯®¤ ¢ â¥«¨ (ª®â®àë¥ ¥£®
­¥ ãç¨«¨ ¢® ¢à¥¬ï § ­ïâ¨© ¢ á¥¬¥áâà¥). � ¦¤®¬ã § ­ïâ¨î ¯à¥¤è¥áâ¢ã¥â
¡®«ìè ï ¯®¤£®â®¢¨â¥«ì­ ï à ¡®â . �¯¥æ¨ «ì­ë¥ «î¤¨ à §à ¡ âë¢ îâ
¯à®£à ¬¬ã § ­ïâ¨©, â¥áâë, ­ ¡¨à îâ ¨å ­  ª®¬¯ìîâ¥à¥ ¨ à §¬­®¦ îâ ­ 
ª®¯¨à®¢ «ì­®©  ¯¯ à âãà¥.

2.3. � áã¬¬¥, §  ¢à¥¬ï § ­ïâ¨© áâã¤¥­âë ¬®£ãâ ý§ à ¡®â âìþ, ¬ ªá¨-
¬ã¬, 600{800 ¡ ««®¢ (­  à §­ëå á¥¬¥áâà å ¯®-à §­®¬ã). �  ª ¦¤®© «¥ª-
æ¨¨ ¤«ï á¢¥¤¥­¨ï áâã¤¥­â®¢ ¯à®¢®¤¨âáï à¥©â¨­£ ¨å ¯® ­ ¡à ­­®© áã¬¬¥
¡ ««®¢. � à ­¥¥ ®¡êï¢«¥­®, çâ® 10% ¨å, § ­¨¬ îé¨å ¯¥à¢ë¥ ¬¥áâ , ¡ã-
¤ãâ ®á¢®¡®¦¤¥­ë ®â íª§ ¬¥­ . �â® áâ¨¬ã«¨àã¥â §¤®à®¢ãî ª®­ªãà¥­æ¨î
áà¥¤¨ «ãçè¨å áâã¤¥­â®¢ ¤ ­­®£® ª®­â¨­£¥­â .

2.4. �® ®ª®­ç ­¨¨ ªãàá®¢ ¯®¢â®à­®£® ®¡ãç¥­¨ï áâã¤¥­âë á¤ îâ íª§ -
¬¥­, ­  ª®â®à®¬ ®­ ¬®¦¥â § à ¡®â âì, ¬ ªá¨¬ã¬, 800 ¡ ««®¢. � á«ãç ¥
¥á«¨ áã¬¬  ¡ ««®¢, ¯®«ãç¥­­ëå áâã¤¥­â®¬ §  ¢à¥¬ï ®¡ãç¥­¨ï ¨ ­  íª§ -
¬¥­¥, ¯à¥¢ëè ¥â ý¯®à®£®¢ãîþ áã¬¬ã 700 ¡ ««®¢, áâã¤¥­â áç¨â ¥âáï á¤ ¢-
è¨¬ íª§ ¬¥­.

�à¥¨¬ãé¥áâ¢  íâ®© á¨áâ¥¬ë ®¡ãç¥­¨ï..
1. �âã¤¥­â ¨§ãç ¥â ¬ â¥à¨ « ­¥ ãàë¢ª ¬¨, ­¥ ®â¤¥«ì­ë¥ ¬¥áâ ,   á¨á-

â¥¬ â¨ç­® ¨ ¢® ¢á¥¬ ®¡ê¥¬¥. �¨áâ¥¬  ­ ¯®¬¨­ ¥â  ¬¥à¨ª ­áªãî, ª®£¤ 
áâã¤¥­â, ­¥ á¤ ¢è¨© íª§ ¬¥­, ¤®«¦¥­ § ­®¢® ¨§ãç¨âì ¢¥áì ¯à¥¤¬¥â.

2. �« £®¤ àï ­¥¯à¥àë¢­®¬ã â¥áâ¨à®¢ ­¨î áâã¤¥­â ­  § ­ïâ¨ïå ¢á¥£¤ 
­ å®¤¨âáï ¢ ­ ¯àï¦¥­¨¨, ¢ ýà ¡®ç¥¬þ á®áâ®ï­¨¨ ¨ ¢®á¯à¨­¨¬ ¥â ¬ â¥à¨ «
¡®«¥¥ íää¥ªâ¨¢­®.
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3. �¨áâ¥¬  ¤®áâ â®ç­® ä®à¬ «¨§®¢ ­ . � ­ïâ¨ï ¯à®¢®¤ïâ ®¤­¨ ¯à¥-
¯®¤ ¢ â¥«¨, ¯à®¢¥àïîâ â¥áâë ¨ íª§ ¬¥­ë ¤àã£¨¥. �â¨¬ ãáâà ­ïîâáï «¨ç-
­®áâ­ë¥ ¬®¬¥­âë, ¦ «®¡ë áâã¤¥­â®¢ ­  ­¥®¡ê¥ªâ¨¢­®áâì ¯à¥¯®¤ ¢ â¥«¥©.

4. � ª ª ª ­  ªãàá å áâã¤¥­â  ãç â ¤àã£¨¥ ¯à¥¯®¤ ¢ â¥«¨, ãáâà ­ï-
¥âáï ¢®§¬®¦­ ï ¯à¥¤¢§ïâ®áâì ¯à¥¯®¤ ¢ â¥«ï, á ª®â®àë¬ áâã¤¥­â ¢® ¢à¥¬ï
®á­®¢­ëå § ­ïâ¨© ¬®£ ¨á¯®àâ¨âì ®â­®è¥­¨ï.

� ª¨¥ ªãàáë ¯à®¢®¤ïâáï ¢ ��à�� ¢ â¥ç¥­¨¥ á¥¬¨ «¥â. �à¥¤­¨© ¯à®-
æ¥­â á¤ ç¨ ¯® ®ª®­ç ­¨¨ ªãàá®¢ á®áâ ¢¨« 80 %.
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��������� � ����������� � ������
���������� ������������ ���������

�àã¦¨­¨­áª ï �.�.
��-���

e-mail: idruzi@rambler.ru
� â¥ç¥­¨¥ àï¤  «¥â ¢áâã¯¨â¥«ì­ë¥ íª§ ¬¥­ë ¢ ��� (�®áã¤ àáâ¢¥­­ë©

ã­¨¢¥àá¨â¥â | �ëáè ï èª®«  íª®­®¬¨ª¨) ¯à®¢®¤¨«¨áì ¢ â¥áâ®¢®¬ ä®à-
¬ â¥. �â® ª á ¥âáï ¢áâã¯¨â¥«ì­®£® íª§ ¬¥­  ¯® ¬ â¥¬ â¨ª¥, â® ¢ â¥áâ¥
¯à¥¤« £ «®áì à¥è¨âì 30 § ¤ ç §  90 ¬¨­ãâ. �ç¥¢¨¤­®, çâ® ¯à¨ â¥áâ®¢®¬
¯®¤å®¤¥ ª à¥è¥­¨î § ¤ ç¨ ç áâ® ­¥ ®ç¥­ì áâà®£® ¢ ¯¨áì¬¥­­®© ä®à¬¥ à¥-
 «¨§ã¥âáï «®£¨ç¥áª¨© å®¤ à¥è¥­¨ï ¨ á®¢¥àè¥­­® ­¥¢ ¦­® ®ä®à¬«¥­¨¥ § -
¤ ç¨.

�  ®á­®¢¥ ¤«¨â¥«ì­®£® ®¯ëâ  ¯à¥¯®¤ ¢ ­¨ï ­  ¯¥à¢®¬ ¨ ¢â®à®¬ ªãàá å
ä ªã«ìâ¥â  �¥­¥¤¦¬¥­â  ��� ¬®¦­® ®â¬¥â¨âì, çâ® ¯¥à¥­®á ­ à ¡®â ­-
­®£®  ¡¨âãà¨¥­â ¬¨ â¥áâ®¢®£® ¯®¤å®¤  ­¥£ â¨¢­® áª §ë¢ ¥âáï ­  à¥§ã«ì-
â â å ¯¨áì¬¥­­ëå áâã¤¥­ç¥áª¨å íª§ ¬¥­®¢ ¯® ¡«®ªã ¤¨áæ¨¯«¨­, ¡ §®© ¤«ï
ª®â®àëå á«ã¦ â ý�¥®à¨ï ¢¥à®ïâ­®áâ¥©þ ¨ ý� â¥¬ â¨ç¥áª ï áâ â¨áâ¨ª þ.
� ¬­®£¨å áâã¤¥­â®¢ ¬« ¤è¨å ªãàá®¢ ¢ë§ë¢ ¥â § âàã¤­¥­¨¥ ­¥®¡å®¤¨¬®áâì
£à ¬®â­®,  ªªãà â­®, ¯®á«¥¤®¢ â¥«ì­® § ¯¨á âì à¥è¥­¨¥ § ¤ ç¨. �à®¬¥
â®£®, áâã¤¥­âë ç áâ® á âàã¤®¬ ¬®£ãâ ¯®á«¥¤®¢ â¥«ì­® ¨ á¢ï§­® ¨§«®¦¨âì
á¢®î â®çªã §à¥­¨ï, ®â¢¥ç ï ã ¤®áª¨.

� ¯à®æ¥áá¥ à ¡®âë ¡ë«¨ ¨á¯®«ì§®¢ ­ë à §«¨ç­ë¥ ¬®¤¨ä¨ª æ¨¨ íª§ -
¬¥­ æ¨®­­ëå ¡¨«¥â®¢ ¤«ï ¯¨áì¬¥­­®£® íª§ ¬¥­ :

�®«­®áâìî â¥áâ®¢ë© ä®à¬ â, ª®£¤  ­¥ âà¥¡®¢ « áì áª®«ìª®-­¨¡ã¤ì  ª-
ªãà â­ ï ¯®á«¥¤®¢ â¥«ì­ ï § ¯¨áì à¥è¥­¨ï § ¤ ç¨. �¥®¡å®¤¨¬® ¡ë«®
«¨èì ®â¬¥â¨âì ª®­ªà¥â­®¥ ç¨á«® ª ª ®â¢¥â ­  § ¤ çã ¢ ¯à¥¤«®¦¥­­ëå
­  ¢ë¡®à ¯ïâ¨ ç¨á« å.

�¬¥è ­­ë© ä®à¬ â, ª®£¤  âà¥¡®¢ «®áì ¯®¤à®¡­® ­ ¯¨á âì à¥è¥­¨¥ ­¥-
ª®â®àëå § ¤ ç,   ¤àã£ ï ç áâì § ¤ ç ¯à¥¤« £ « áì ¢ â¥áâ®¢®¬ ä®à¬ â¥.

�á¥ § ¤ ç¨ âà¥¡®¢ «¨ ¯®¤à®¡­®£® ¯¨áì¬¥­­®£® à¥è¥­¨ï.
�à®¬¥ § ¤ ç ¢ ¡¨«¥â¥ á®¤¥à¦ «¨áì ¢®¯à®áë â¥®à¥â¨ç¥áª®£® å à ªâ¥à ,

®â¢¥âë ­  ª®â®àë¥ âà¥¡®¢ «¨ §­ ­¨ï â¥®à¨¨.
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�®à¬ â íª§ ¬¥­ æ¨®­­®£® ¢ à¨ ­â , âà¥¡ãîé¨© â®«ìª® à¥è¥­¨ï ª®­-
ªà¥â­ëå § ¤ ç, ®¡ëç­® «ãçè¥ ¢®á¯à¨­¨¬ «áï áâã¤¥­â ¬¨, ç¥¬ ¢ à¨ ­â, £¤¥
â ª¦¥ ¯à¨áãâáâ¢®¢ «¨ â¥®à¥â¨ç¥áª¨¥ ¢®¯à®áë. �à¥¯®¤ ¢ â¥«ï¬ ¨§¢¥áâ­®
¯à £¬ â¨ç¥áª®¥ áâã¤¥­ç¥áª®¥ ¢ëáª §ë¢ ­¨¥: ý� ç¥¬ â¥®à¨ï? �« ¢­®¥ |
ã¬¥âì ¯à ¢¨«ì­® à¥è âì § ¤ ç¨þ. �¤­ ª® ®âáãâáâ¢¨¥ ®âà ¦¥­¨ï ¢ ¡¨«¥â¥
áãé¥áâ¢¥­­®© ¨ ¡ §®¢®© ç áâ¨ ªãàá  ¢ ¢¨¤¥ â¥®à¨¨ ¢àï¤ «¨ ¬®¦­® ¯à¨§­ âì
à §ã¬­ë¬.

�  ¤ ­­ë© ¯¥à¨®¤ ¢à¥¬¥­¨ ª®««¥ªâ¨¢ã ¯à¥¯®¤ ¢ â¥«¥©, ¯à®¢®¤¨¢è¨å
íª§ ¬¥­ë ¯® ãª § ­­®¬ã ¡«®ªã ¤¨áæ¨¯«¨­, ­ ¨¡®«¥¥ ã¡¥¤¨â¥«ì­®© ä®à¬®©
¢ à¨ ­â  íª§ ¬¥­ æ¨®­­®£® ¡¨«¥â  ¯à¥¤áâ ¢«ï¥âáï â ª ï ä®à¬ :

� ¯¥à¢®© ç áâ¨ ¢ à¨ ­â  ­¥áª®«ìª® ¤®áâ â®ç­® ¯à®áâëå ¢®¯à®á®¢ ¨«¨
ãâ¢¥à¦¤¥­¨© â¥®à¥â¨ç¥áª®£® å à ªâ¥à , ª®â®àë¥ âà¥¡ãîâ ª®à®âª¨å ®â¢¥-
â®¢ áâã¤¥­â®¢ á ¬¨­¨¬ «ì­ë¬¨ ¯®ïá­¥­¨ï¬¨. �â  ç áâì ­ æ¥«¥­  ­  ¢ë-
ïá­¥­¨¥ â®£®, ¢« ¤¥¥â «¨ áâã¤¥­â ¤¨áæ¨¯«¨­®© ­  ãà®¢­¥ á ¬ëå ¢ ¦­ëå
¡ §®¢ëå ¯®­ïâ¨©. �­®£¤  íâ  ç áâì ¢ à¨ ­â  ®¡êï¢«ï« áì ¡«®ª¨àãîé¥©,
â.¥. ¥á«¨ áâã¤¥­â ¤¥¬®­áâà¨à®¢ « ­¥§­ ­¨¥ ¡ §®¢®© â¥®à¨¨, â® ®áâ «ì­ ï
ç áâì à ¡®âë ­¥ ¯à®¢¥àï« áì.

�â®à ï ç áâì | íâ® ­ ¡®à ­¥áª®«ìª® á ¬ëå ¯à®áâëå â¨¯®¢ëå § ¤ ç ¯®
®á­®¢­®©, ­ ¨¡®«¥¥ äã­¤ ¬¥­â «ì­®© ç áâ¨ ªãàá  § ¤ ç. � «¨ç¨¥ â ª®£®
¡«®ª  § ¤ ç ®ç¥­ì å®à®è® ¢®á¯à¨­¨¬ ¥âáï á« ¡ë¬¨ áâã¤¥­â ¬¨, ¨¡® ¤ ¥â
¢®§¬®¦­®áâì ¨¬, ®á¢®¨¢ ¡ §®¢ãî ç áâì ªãàá , ¯®«ãç¨âì ¬¨­¨¬ «ì­ãî, ­®
¯®«®¦¨â¥«ì­ãî ®æ¥­ªã §  íª§ ¬¥­.

�à¥âìï ç áâì | ¡®«¥¥ á«®¦­ë¥ ¨ á®¤¥à¦ â¥«ì­ë¥ ¯® á¢®¨¬ ä®à¬ã«¨-
à®¢ª ¬ § ¤ ç¨ á ¯à¨¢ëç­ë¬ ¤«ï áâã¤¥­â®¢ íâ®£® ¢ã§  íª®­®¬¨ç¥áª¨¬ ¨«¨
á®æ¨®«®£¨ç¥áª¨¬ á®¤¥à¦ ­¨¥¬, ª®â®àë¥ âà¥¡ãîâ ¯¨áì¬¥­­®£® à¥è¥­¨ï á
®¡®á­®¢ ­¨¥¬ ¢®§¬®¦­®áâ¨ ¯à¨¬¥­¥­¨ï ®¯à¥¤¥«¥­­®© ¬®¤¥«¨ ¤«ï à¥è¥­¨ï
§ ¤ ç¨.

�­®£¤  ¢ë¤¥«ï« áì ¥é¥ ®¤­  (¯®á«¥¤­ïï ç áâì), ®à¨¥­â¨à®¢ ­­ ï ­ 
¯à®¤¢¨­ãâëå áâã¤¥­â®¢, ª®â®àë¥ á¯®á®¡­ë à¥è¨âì ¡®«¥¥ á«®¦­ë¥ § ¤ ç¨
¨«¨ ®áãé¥áâ¢¨âì ­¥ª®â®àë¥ â¥®à¥â¨ç¥áª¨¥ ¢ëª« ¤ª¨.

� ª®¥ à §¡¨¥­¨¥ § ¤ ç ­  ç áâ¨ ¯®§¢®«ï¥â ¤®áâ â®ç­® ã¡¥¤¨â¥«ì­® ¤¨ä-
ä¥à¥­æ¨à®¢ âì ®æ¥­ª¨, ¢ëáâ ¢«ï¥¬ë¥ áâã¤¥­â ¬ §  íª§ ¬¥­ (¯® ¤¥áïâ¨-
¡ ««ì­®© á¨áâ¥¬¥)

�à¥¯®¤ ¢ â¥«ï¬¨ ä ªã«ìâ¥â  �¥­¥¤¦¬¥­â  ¡ë«¨ ¯à¥¤¯à¨­ïâë áã-
é¥áâ¢¥­­ë¥ ãá¨«¨ï ¤«ï á®§¤ ­¨ï ¡ ­ª  à §­®®¡à §­ëå § ¤ ç, ª®â®àë¥, á
®¤­®© áâ®à®­ë, á®¤¥à¦ â âà ¤¨æ¨®­­ë¥ áå¥¬ë à¥è¥­¨ï § ¤ ç ¢¥à®ïâ­®áâ-
­®£® å à ªâ¥à ,   á ¤àã£®© áâ®à®­ë, ¨¬¥îâ ¯à¨¢ëç­ë¥ ¤«ï áâã¤¥­â®¢ ¤ ­-
­®£® ���  íª®­®¬¨ç¥áª®¥ ¨«¨ á®æ¨®«®£¨ç¥áª®¥ ­ ¯®«­¥­¨¥. �â® ®á®¡¥­­®
¢ ¦­® ¤«ï ¯®¤¤¥à¦ ­¨ï § ¨­â¥à¥á®¢ ­­®áâ¨ áâã¤¥­â®¢ ¯¥à¢®£® ¨ ¢â®à®£®
ªãàá®¢, ¨¡® ¯à¥¤¢ àï¥â ¨å ®¡ëç­ë© ¢®¯à®á: ý� ¯à¨£®¤¨âáï «¨ ¬­¥ íâ® ¢
¤ «ì­¥©è¥¬?þ. �®¤¥à¦ ­¨¥ § ¤ ç ¤¥¬®­áâà¨à®¢ «®, çâ® ¨§ãç ¥¬ë¥ ¨¬¨
¬®¤¥«¨ ¨¬¥îâ ¯à ªâ¨ç¥áª®¥ ¯à¨«®¦¥­¨¥.

�  ®á­®¢¥ ­ è¥£® ®¯ëâ  ä®à¬¨àãîâáï á«¥¤ãîé¨¥ ¢ë¢®¤ë:
�®à¬ã ¯à®¢¥¤¥­¨ï íª§ ¬¥­®¢ â®«ìª® ¢ ¢¨¤¥ â¥áâ®¢ (¢ â®¬ ç¨á«¥ á ¯à¨¬¥-

­¥­¨¥¬ ª®¬¯ìîâ¥à®¢) ¢àï¤ «¨ ¬®¦­® áç¨â âì ¯®«­®áâìî æ¥«¥á®®¡à §­®©,
â ª ª ª ¢ íâ®¬ á«ãç ¥ ¬­®£¨¥ ­ ¢ëª¨ ã áâã¤¥­â®¢ ­¥ à §¢¨¢ îâáï.

� «¨ç¨¥ «¨èì ¯¨áì¬¥­­®© ä®à¬ë ¯à®¢¥àª¨ §­ ­¨© áâã¤¥­â®¢ (®á®-
¡¥­­® ¢ â¥áâ®¢®¬ ä®à¬ â¥) ­¥ ¢¯®«­¥ à áªàë¢ ¥â ¢®§¬®¦­®áâì áâã¤¥­â 
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®¯¥à¨à®¢ âì á¢®¨¬¨ §­ ­¨ï¬¨. � ç áâ­®áâ¨, ¢ë§ë¢ ¥¬ë¥ ­  á¥¬¨­ à å ª
¤®áª¥ áâã¤¥­âë ­¥ ¢á¥£¤  ¬®£ãâ áä®à¬ã«¨à®¢ âì ¯®á«¥¤®¢ â¥«ì­®áâì à¥-
è¥­¨ï ¯à¥¤« £ ¥¬®© § ¤ ç¨, ®¡êïá­¨âì ¢á¥ ®£à ­¨ç¥­¨ï, ª®â®àë¥ âà¥¡ã¥â
¯à¨¬¥­¥­¨¥ ¤ ­­®© ¬®¤¥«¨.

�ë«® ¡ë ®ç¥­ì ¯®«¥§­ë¬ ¤®¯®«­¨âì ¯¨áì¬¥­­ë© íª§ ¬¥­ ¢¥à¡ «ì­ë¬
¢§ ¨¬®¤¥©áâ¢¨¥¬ á ¯à¥¯®¤ ¢ â¥«¥¬ ­  íª§ ¬¥­¥. �â® ¤ «® ¡ë ¢®§¬®¦­®áâì
áâã¤¥­â ¬ ãç¨âìáï ®¡®á­®¢ë¢ âì á¢®î â®çªã §à¥­¨ï ­  ¢®§¬®¦­®áâì ¯à¨-
¬¥­¥­¨ï â®£® ¨«¨ ¨­®£® ¢¥à®ïâ­®áâ­®£® ¯®¤å®¤  ª à¥è¥­¨î § ¤ ç.

�à¥¤áâ ¢«ï¥âáï ®ç¥­ì ¢ ¦­ë¬ ­  «¥ªæ¨ïå ¨ ­  á¥¬¨­ à å ä®à¬ã«¨-
à®¢ âì â¨¯¨ç­ë¥ § ¤ ç¨ ý�¥®à¨ï ¢¥à®ïâ­®áâ¥©þ ¨ ý� â¥¬ â¨ç¥áª®© áâ -
â¨áâ¨ª¨þ ­¥ ¢ ¯à¨¢ëç­®©, ®á¢ïé¥­­®© £®¤ ¬¨ ä®à¬¥, ç¥à¥§, ­ ¯à¨¬¥à,
ýà §­®æ¢¥â­ë¥ è àë, ¢ë­¨¬ ¥¬ë¥ á«ãç ©­ë¬ ®¡à §®¬ ¨§ ãà­ëþ,   á®§¤ -
¢ âì ­®¢ë¥, ¡®«¥¥ ¨­â¥à¥á­ë¥ â¥ªáâë § ¤ ç, ¯à¨¢ï§ ­­ë¥ ª â®¬ã ­ ¡®àã
¤¨áæ¨¯«¨­, ª®â®àë¥ ¨§ãç îâ áâã¤¥­âë ¢ ª®­ªà¥â­®¬ ���¥.
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��������������� ������� ������� ������

���������� ��� ������� ��������
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�¥ á¬®âàï ­  â®, çâ® ¬ â¥à¨ « ªãàá  ¬ â¥¬ â¨ç¥áª®£®  ­ «¨§  äã­ª-
æ¨© ¬­®£¨å ¯¥à¥¬¥­­ëå ¢ èª®«ì­®¬ ªãàá¥ ¬ â¥¬ â¨ª¨ ­¥¯®áà¥¤áâ¢¥­­®
¨á¯®«ì§ã¥âáï ­¥ ®ç¥­ì è¨à®ª®, ¥£® §­ ç¥­¨¥ ¤«ï ä®à¬¨à®¢ ­¨ï ¯à®ä¥áá¨®-
­ «ì­®© ªã«ìâãàë ãç¨â¥«ï ¬ â¥¬ â¨ª¨ âàã¤­® ¯¥à¥®æ¥­¨âì. �â® §­ ç¥­¨¥
¢®§à áâ ¥â, ¥á«¨ ®á­®¢ë ¤¨ää¥à¥­æ¨ «ì­®£® ¨ ¨­â¥£à «ì­®£® ¨áç¨á«¥­¨ï
äã­ªæ¨© ¬­®£¨å ¯¥à¥¬¥­­ëå ¯®¤ âì ¡ã¤ãé¨¬ ãç¨â¥«ï¬ ¬ â¥¬ â¨ª¨ ­ 
á®¢à¥¬¥­­®¬ ¨ ¢ â® ¦¥ ¢à¥¬ï ¤®áâã¯­®¬ ãà®¢­¥.

�¯ëâ ¯®ª §ë¢ ¥â, çâ® ¡®«¥¥ ®¡é¨© ¢§£«ï¤ ­  ¬­®£¨¥ ®¡ê¥ªâë ¨ ¯à®-
¡«¥¬ë ¤¥« ¥â ¨å ¡®«¥¥ ¯à®áâë¬¨ ¨ ¯®­ïâ­ë¬¨. �§ãç¥­¨¥ â ª¨å ¢ ¦­ëå
¯®­ïâ¨© ¬ â¥¬ â¨ç¥áª®£®  ­ «¨§  ª ª ¯à¥¤¥« ¨ ­¥¯à¥àë¢­®áâì ¢ ¯à®¨§-
¢®«ì­®¬ ¬¥âà¨ç¥áª®¬ ¯à®áâà ­áâ¢¥ | íâ® ª ª à § â®â á«ãç ©. � áá¬ â-
à¨¢ ï ®¡é¥¥ ¬¥âà¨ç¥áª®¥ ¯à®áâà ­áâ¢®, ¬ë ª ª ¡ë ­  ­¥ª®â®à®¥ ¢à¥¬ï
§ ¡ë¢ ¥¬ ® ¯à¨à®¤¥ ¥£® í«¥¬¥­â®¢,   ¨áá«¥¤ã¥¬ â®«ìª® â¥ á¢®©áâ¢ , ª®â®-
àë¥ á¢ï§ ­ë á ¬¥âà¨ª®©. � à¥§ã«ìâ â¥ ¯®çâ¨ í«¥¬¥­â à­ë¬¨ «®£¨ç¥áª¨¬¨
à ááã¦¤¥­¨ï¬¨ ¯®«ãç ¥¬ ä ªâë, ¯à¨¬¥­ï¥¬ë¥ ¤«ï ®ç¥­ì ¬­®£¨å ª®­ªà¥â-
­ëå ¯à®áâà ­áâ¢.

� ª®© ¬ â¥à¨ « ¯®§¢®«ï¥â áä®à¬¨à®¢ âì ã ¡ã¤ãé¨å ãç¨â¥«¥© ¬ â¥¬ -
â¨ª¨ ã¡¥¦¤¥­¨¥ ¢ â®¬, çâ®, ¢®-¯¥à¢ëå, ®¡é¨© ¢§£«ï¤ ­  ä ªâë ¨ ãâ¢¥à¦-
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¤¥­¨ï ç áâ® ­¥ ãá«®¦­ï¥â ¨å,   ¤¥« ¥â ¡®«¥¥ ¯à®§à ç­ë¬¨; ¢®-¢â®àëå,
¨¬¥­­®  ¡áâà ªâ­®áâì ¬ â¥¬ â¨ª¨ ¤ ñâ ¥© á¨«ã ¨ ã­¨¢¥àá «¨§¬; ¨ ¢-
âà¥âì¨å, ®¤­¨¬ ¨§ íää¥ªâ¨¢­ëå ¬¥â®¤®¢ ¯®«ãç¥­¨ï ­®¢ëå à¥§ã«ìâ â®¢
ï¢«ï¥âáï ¬¥â®¤  ­ «®£¨©, ª®â®àë¬, ®¤­ ª®, á«¥¤ã¥â ¯®«ì§®¢ âìáï  ªªã-
à â­®. � ª®¥ ã¡¥¦¤¥­¨¥ ¤®«¦­® ¡ëâì ­¥®âê¥¬«¥¬®© á®áâ ¢­®© ¯à®ä¥á-
á¨®­ «ì­®© ªã«ìâãàë ãç¨â¥«ï ¬ â¥¬ â¨ª¨, çâ® á®¢¥àè¥­­® ­¥®¡ï§ â¥«ì­®
¤«ï ¤àã£¨å ý¯®«ì§®¢ â¥«¥©þ ¬ â¥¬ â¨ª¨: íª®­®¬¨áâ®¢, ¨­¦¥­¥à®¢, ä¨§¨-
ª®¢, å¨¬¨ª®¢, ¬¥¤¨ª®¢ ¨ ¤àã£¨å á¯¥æ¨ «¨áâ®¢.

�¥â®¤  ­ «®£¨© è¨à®ª® ¨á¯®«ì§ã¥âáï ­¥ â®«ìª® ¯à¨ ¨§ãç¥­¨¨ ¢¢¥¤¥-
­¨ï ¢ ¬ â¥¬ â¨ç¥áª¨©  ­ «¨§ ¢ ¬¥âà¨ç¥áª¨å ¯à®áâà ­áâ¢ å, ­® ¨ ¯à¨ ¨§ã-
ç¥­¨¨ ¤¨ää¥à¥­æ¨ «ì­®£® ¨ ¨­â¥£à «ì­®£® ¨áç¨á«¥­¨ï äã­ªæ¨© ¬­®£¨å
¯¥à¥¬¥­­ëå.

� ¯à¨¬¥à, ¯®­ïâ¨¥ ¤¨ää¥à¥­æ¨àã¥¬®© äã­ªæ¨¨ ®¤­®© ¤¥©áâ¢¨â¥«ì-
­®© (¨«¨ ª®¬¯«¥ªá­®©) ¯¥à¥¬¥­­®© ¥áâ¥áâ¢¥­­ë¬ ®¡à §®¬ ®¡®¡é ¥âáï ­¥
â®«ìª® ­  áª «ïà­ãî äã­ªæ¨î ¬­®£¨å ¯¥à¥¬¥­­ëå, ­® ¨ ­  ¢¥ªâ®à-
äã­ªæ¨î á ®¡« áâìî ®¯à¥¤¥«¥­¨ï ¨ ¬­®¦¥áâ¢®¬ §­ ç¥­¨© ¢ ­®à¬¨à®¢ ­-
­ëå ¯à®áâà ­áâ¢ å.

�¥â®¤  ­ «®£¨© ¯®§¢®«ï¥â ¤®áâ â®ç­® á®¤¥à¦ â¥«ì­®, ®¡®á­®¢ ­­® ¨
¤®áâã¯­® ¨§«®¦¨âì ¨­â¥£à «ì­®¥ ¨áç¨á«¥­¨¥ äã­ªæ¨© ¬­®£¨å ¯¥à¥¬¥­-
­ëå, ¯à¨çñ¬ á¯®á®¡®¬, ­¥áª®«ìª® ®â«¨ç­ë¬ ®â âà ¤¨æ¨®­­®£®.

�®-¯¥à¢ëå, ¯®­ïâ¨ï ¨­â¥£à «  �¨¬ ­  ¤«ï äã­ªæ¨© ¬­®£¨å ¯¥à¥¬¥­-
­ëå á­ ç «  ¢¢®¤¨âáï ¤«ï á«ãç ï â ª ­ §ë¢ ¥¬®£® í«¥¬¥­â à­®£® ¯àï¬®-
ã£®«ì­¨ª . �â® ¯®§¢®«ï¥â áãé¥áâ¢¥­­® ¨á¯®«ì§®¢ âì  ­ «®£¨î á ¨­â¥£à -
«®¬ �¨¬ ­  ¯® ®âà¥§ªã.

�®á«¥ íâ®£® ¯®çâ¨ í«¥¬¥­â à­ë¬¨ à ááã¦¤¥­¨ï¬¨ ¤®ª §ë¢ ¥âáï, çâ®
¨§¬¥à¨¬®áâì ¯® �®à¤ ­ã ­¥ª®â®à®£® ¬­®¦¥áâ¢  ¨§ ¯à®áâà ­áâ¢  Rn íª¢¨-
¢ «¥­â­  ¨­â¥£à¨àã¥¬®áâ¨ ¯® �¨¬ ­ã å à ªâ¥à¨áâ¨ç¥áª®© äã­ªæ¨¨ íâ®£®
¬­®¦¥áâ¢  ¯® í«¥¬¥­â à­®¬ã ¯àï¬®ã£®«ì­¨ªã, á®¤¥à¦ é¥¬ã íâ® ¬­®-
¦¥áâ¢®. �¢®©áâ¢  ¬¥àë �®à¤ ­  ¯à¨ íâ®¬ ®ª §ë¢ îâáï ¯à®áâë¬¨ á«¥¤áâ-
¢¨ï¬¨ á®®â¢¥âáâ¢ãîé¨å á¢®©áâ¢ ¨­â¥£à « . � ª¨¬¨ ¦¥ ¯à®áâë¬¨ ®ª §ë-
¢ îâáï à¥§ã«ìâ âë, ª á îé¨¥áï ¨­â¥£à «  ¯® ¯à®¨§¢®«ì­®¬ã ¨§¬¥à¨¬®¬ã
¯® �®à¤ ­ã ¬­®¦¥áâ¢ã.

�®-¢â®àëå, ¯à¨ ¨§ãç¥­¨¨ ªà¨¢®«¨­¥©­ëå ¨­â¥£à «®¢ ¨§«®¦¥­¨¥ ¬ â¥-
à¨ «  ¢¥¤ñâáï â ª, çâ® áà §ã ¯®«ãç îâáï à¥§ã«ìâ âë ¤«ï äã­ªæ¨© ª ª
¤¥©áâ¢¨â¥«ì­ëå, â ª ¨ ª®¬¯«¥ªá­ëå ¯¥à¥¬¥­­ëå.

�-âà¥âì¨å, â¥®à¨î ¬¥àë ¨ ¨­â¥£à «  �¥¡¥£  ¬®¦­® ¨§«®¦¨âì ¢ áâ¨«¥
¢ë¤ îé¥£®áï ¢¥­£¥àáª®£® ¬ â¥¬ â¨ª  �. �¨áá . �ãâì ¨¤¥¨ ¢ á«¥¤ãîé¥¬.
�­ ç «  à áá¬ âà¨¢ îâáï â ª ­ §ë¢ ¥¬ë¥ ¬­®¦¥áâ¢  L-¬¥àë ­ã«ì, ¢¢®-
¤¨âáï ¨­â¥£à «ì­ ï ­®à¬  ­  ¬­®¦¥áâ¢¥ áâã¯¥­ç âëå äã­ªæ¨© ¨ ¯®«ãç îâ
­¥¯®«­®¥ ­®à¬¨à®¢ ­­®¥ ¯à®áâà ­áâ¢® SP . �â® ¯à®áâà ­áâ¢® ¯®¯®«­ïîâ
á ¯®¬®éìî äã­¤ ¬¥­â «ì­ëå ¯®á«¥¤®¢ â¥«ì­®áâ¥©, ª ¦¤®© ¨å ª®â®àëå
áâ ¢¨âáï ¢ á®®â¢¥âáâ¢¨¥ ®¯à¥¤¥«ñ­­ ï äã­ªæ¨ï (L-¨­â¥£à¨àã¥¬ ï) ¨ ç¨á«®
(L-¨­â¥£à «). � à¥§ã«ìâ â¥ ¯®«ãç ¥¬ ¯®«­®¥ ­®à¬¨à®¢ ­­®¥ ¯à®áâà ­áâ¢®
LP , ï¢«ïîé¥¥áï ¯®¯®«­¥­¨¥¬ ¯à®áâà ­áâ¢  SP . �ªªãà â­® ¤®ª §ë¢ ¥âáï,
çâ® â ª®© ¯®¤å®¤ ï¢«ï¥âáï íª¢¨¢ «¥­â­ë¬ ª« áá¨ç¥áª®¬ã ¯®¤å®¤ã ¯à¨ ¢¢¥-
¤¥­¨¨ ¬¥àë ¨ ¨­â¥£à «  �¥¡¥£ .

�¬¥áâ¥ á íâ¨¬ ­®¢ë© ¯®¤å®¤ §­ ç¨â¥«ì­® ã¯à®é ¥â ¤®ª § â¥«ìáâ¢  ¬­®-
£¨å ¢ ¦­ëå à¥§ã«ìâ â®¢ â¥®à¨¨ ¨­â¥£à «  �¥¡¥£ ,   ®á­®¢­ë¥ ä ªâë â¥-
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®à¨¨ ¬¥àë �¥¡¥£  ¯à¥¢à é îâáï ¢ ¯à®áâë¥ á«¥¤áâ¢¨ï á®®â¢¥âáâ¢ãîé¨å
ãâ¢¥à¦¤¥­¨© â¥®à¨¨ ¨­â¥£à «  �¥¡¥£ .

�§«®¦¥­­ë¥ ¨¤¥¨ à¥ «¨§®¢ ­ë ¢ ãç¥¡­®¬ ¯®á®¡¨¨ ý� «¤ ª �.I., �¨-
å «i­ �.�., �¥ª ­®¢ �.�. � â¥¬ â¨ç­¨©  ­ «i§. �ã­ªæi�� ¡ £ âì®å §¬i­­¨å:
� ¢ç. ¯®ái¡­¨ª. { �.: ��� i¬¥­i �.�. �à £®¬ ­®¢ , 2007. { 430 á.þ, à §-
¬¥éñ­­®¬ ­  á ©â¥ ��� ¨¬¥­¨ �. �à £®¬ ­®¢  www.ifmion.edu.ua.

�������������� ��������� �������
��������������� �����������

�¬¥«ìï­®¢  �.�.
�¨¦¥£®à®¤áª¨© £®áã­¨¢¥àá¨â¥â ¨¬. �.�. �®¡ ç¥¢áª®£®

603950, £. �¨¦­¨© �®¢£®à®¤, ¯à®á¯. � £ à¨­ , 23, ä ªã«ìâ¥â ���
�¥«.: (831)4397150, � ªá: (831)4658592, e-mail: yemel@sandy.ru

�¥ ¢ë§ë¢ ¥â á®¬­¥­¨ï, çâ® á®åà ­¥­¨¥ ¨ á®¢¥àè¥­áâ¢®¢ ­¨¥ ãà®¢­ï
¢ã§®¢áª®© ¬ â¥¬ â¨ç¥áª®© ¯®¤£®â®¢ª¨ ¢ �®áá¨¨ | § ¤ ç  ¯¥à¢®áâ¥¯¥­-
­®© ¢ ¦­®áâ¨. �¤­ ª® ­¥«ì§ï ¯®­¨¬ âì ¥¥ «¨èì ª ª ª®¬¯ìîâ¥à¨§ æ¨î
¢ è¨à®ª®¬ á¬ëá«¥ á«®¢  (á®§¤ ­¨¥ ®¡ãç îé¨å ¯à®£à ¬¬, ª®¬¯ìîâ¥à­ëå
ãç¥¡­¨ª®¢, á¯à ¢®ç­¨ª®¢, ýà¥è¥¡­¨ª®¢þ, ¬ã«ìâ¨¬¥¤¨©­ëå ªãàá®¢ «¥ªæ¨©,
« ¡®à â®à­ëå à ¡®â á ¯à¨¢«¥ç¥­¨¥¬ ª®¬¯ìîâ¥à­®© £à ä¨ª¨ ¨ â.¤.).

�¥ ¬¥­¥¥ ¢ ¦­® á®åà ­ïâì ¨ ¯à®¯ £ ­¤¨à®¢ âì ¡®£ âë© ¨ ¯«®¤®â¢®à-
­ë© ¯¥¤ £®£¨ç¥áª¨© ®¯ëâ ¯à¥¯®¤ ¢ ­¨ï ¬ â¥¬ â¨ª¨ ¢ ¢ã§¥, ­ ª®¯«¥­-
­ë© §  âà¥åá®â«¥â­îî (á ¢à¥¬¥­ �®¬®­®á®¢  ¨ �©«¥à ) ¨áâ®à¨î ¢ëáè¥©
èª®«ë. ý�®¬ âì | ­¥ ¤¥« âì: á¥à¤æ¥ ­¥ ¡®«¨âþ, | â ª £®¢®àïâ ¢ ­ -
à®¤¥. �®à¬¨àãï ¨­­®¢ æ¨®­­ãî áà¥¤ã ®¡ãç¥­¨ï, «¥£ª® ã¢«¥çìáï ä®à¬®©
¨ ¯à¥­¥¡à¥çì ª ç¥áâ¢®¬ á®¤¥à¦ ­¨ï ®¡ãç¥­¨ï, ®áâ ¢¨¢ ¢ áâ®à®­¥ ¬¥â®¤®-
«®£¨ç¥áª¨© ¨ ¬¥â®¤¨ç¥áª¨© ¡ £ ¦ ¯à®è«®£®.

�®â çâ® ®¡êïá­ï¥â æ¥«¨ ¨ § ¤ ç¨ áãé¥áâ¢®¢ ­¨ï ®¤­®£® ¨§ áà¥¤áâ¢ ¯®¤-
¤¥à¦ª¨ ãà®¢­ï ¯à¥¯®¤ ¢ ­¨ï ¬ â¥¬ â¨ª¨ ¢ ¢ã§¥ | ¦ãà­ «  ý� â¥¬ â¨ª 
¢ ¢ëáè¥¬ ®¡à §®¢ ­¨¨þ, áãé¥áâ¢ãîé¥£® ¢ �®áá¨¨ á 2003 £®¤  ¯®¤ í£¨¤®©
� ãç­®-¬¥â®¤¨ç¥áª®£® á®¢¥â  ¯® ¬ â¥¬ â¨ª¥ �¨­¨áâ¥àáâ¢  ¢ëáè¥£® ®¡à -
§®¢ ­¨ï ¨ ­ ãª¨ ��, �¨¦¥£®à®¤áª®£® £®áã­¨¢¥àá¨â¥â  ¨¬. �.�. �®¡ ç¥¢-
áª®£® ¨ �¨¦¥£®à®¤áª®£® ¬ â¥¬ â¨ç¥áª®£® ®¡é¥áâ¢ . �® á¨å ¯®à ¥¤¨­áâ-
¢¥­­ë¬ á¯®­á®à®¬ ¨§¤ ­¨ï ®áâ ¥âáï �¨¦¥£®à®¤áª®© ã­¨¢¥àá¨â¥â.

�®ª« ¤ ¯®á¢ïé¥­ ¤¥ïâ¥«ì­®áâ¨ ¦ãà­ « .

�¯¨á®ª «¨â¥à âãàë
1. � ©â ¦ãà­ «  ý� â¥¬ â¨ª  ¢ ¢ëáè¥¬ ®¡à §®¢ ­¨¨þ

http://www.unn.ru/math.
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�������������� ������� �.�. ����������
� ������������� ��������

�à¬ ª®¢ �.�.
�®¬¥«ìáª¨© £®áã­¨¢¥àá¨â¥â ¨¬. �.�ª®à¨­ë

�¥á¯ã¡«¨ª  �¥« àãáì, £. �®¬¥«ì, 246699, ã«. �®¢¥âáª ï, 104
�¥«.: +375232-573051, � ªá: +375232-578111, e-mail: vgermakov@mail.ru

� ãá«®¢¨ïå ­ë­¥è­¨å áâà¥¬¨â¥«ì­ëå á®æ¨®ªã«ìâãà­ëå ¯¥à¥¬¥­ §­ -
ç¥­¨¥ á¨áâ¥¬ë ®¡ãç¥­¨ï ¬ â¥¬ â¨ª¥, à §à ¡®â ­­®© �.�. �ã¤àï¢æ¥¢ë¬,
áãé¥áâ¢¥­­® ¢®§à áâ ¥â. � àï¤ã á ¨§¢¥áâ­ë¬¨ ¤¥áïâìî ¯®«®¦¥­¨ï¬¨ ®á®-
¡ãî æ¥­­®áâì ¥© ¯à¨¤ ¥â ¢ëâ¥ª îé¨© ¨§ ­¥¥ £¥­¥à «ì­ë© ¢ë¢®¤ ® â®¬,
çâ® ¯à¨ ¯®ï¢«¥­¨¨ à¥áãàá­ëå ®£à ­¨ç¥­¨©, â ª¨å, ­ ¯à¨¬¥à, ª ª ­¥¤®áâ -
â®ç­ ï ¬®â¨¢ æ¨ï áâã¤¥­â®¢ â¥å­¨ç¥áª®£® ¢ã§  ª ¨§ãç¥­¨î ¬ â¥¬ â¨ª¨,
­ ¨«ãçè¨¬ á¯®á®¡®¬ à §à¥è¥­¨ï ¢®§­¨ª îé¨å ¯à®¡«¥¬ ï¢«ï¥âáï ã¯à ¢-
«¥­¨¥ ãç¥¡­ë¬ ¯à®æ¥áá®¬ ­  ®á­®¢¥ ¥£® ¬­®£®ä ªâ®à­®© ®¯â¨¬¨§ æ¨¨ ¨
­¥«¨­¥©­ëå ¬®¤¥«¥©.

�®áâ ­ ¯àï¦¥­­®áâ¨ ®¡à §®¢ â¥«ì­ëå ¯à®æ¥áá®¢ ®¡ãá«®¢«¥­ ¯à®¤®«¦ -
îé¥©áï ­ ãç­®-â¥å­¨ç¥áª®© à¥¢®«îæ¨¥©, ¤®áâ¨¦¥­¨¥¬ ­ ãª®© àã¡¥¦  ý­¥-
ç¥«®¢¥ª®à §¬¥à­®áâ¨þ (¯® â¥à¬¨­®«®£¨¨ �.�. �¥âà®¢ ) ¨ ¬­®£¨¬¨ ¤àã-
£¨¬¨ ä ªâ®à ¬¨,   ¯à®ï¢«ï¥âáï, ¢ ç áâ­®áâ¨, ¢ §­ ç¨â¥«ì­®¬ ãá¨«¥­¨¨
­¥®¤­®à®¤­®áâ¨ £àã¯¯ ãç é¨åáï ¯® ãà®¢­î ¬®â¨¢ æ¨¨ ¨ ¯à¥¤è¥áâ¢ãîé¥©
¯®¤£®â®¢ª¨, ¯® ­ ¢ëª ¬ ãç¥¡­®© ¤¥ïâ¥«ì­®áâ¨. �£«ã¡«¥­¨¥ ¯à®ä¨«ì­®©
¤¨ää¥à¥­æ¨ æ¨¨ ®¡à §®¢ ­¨ï, à áâãé¥¥ à §­®®¡à §¨¥ â¨¯®¢ èª®« ­¥ á­¨-
¬ îâ íâ¨å ­®¢ëå ¯à®¡«¥¬, ¯®íâ®¬ã ­¥¨§¡¥¦¥­ ¯¥à¥å®¤ ­  ¤¨­ ¬¨ç¥áª¨©
â¨¯ ãáâ®©ç¨¢®áâ¨, ¯à¨ ª®â®à®¬ íää¥ªâ¨¢­®áâì ãç¥¡­®£® ¯à®æ¥áá  ¡ã¤¥â
®¡¥á¯¥ç¨¢ âìáï ­¥ â®«ìª® §  áç¥â ®âëáª ­¨ï ¡®«¥¥ á®¢¥àè¥­­ëå â¥å­®«®-
£¨© ®¡à §®¢ ­¨ï,   ¨ ¡« £®¤ àï  ¤à¥á­ë¬ ª®àà¥ªâ¨àãîé¨¬ ãá¨«¨ï¬ ¯¥¤ -
£®£ , ­ ¯à ¢«¥­­ë¬ ­  ¯à®â¨¢®¤¥©áâ¢¨¥ à áâãé¥¬ã ¢«¨ï­¨î ¤¥áâàãªâ¨¢-
­ëå ä ªâ®à®¢. � íâ®© á¨âã æ¨¨, ¨§-§  ª®â®à®© ¢ ¯¥¤ £®£¨ª¥ ¢¯®àã áâà®¨âì
â¥®à¨î ªà ¥¢ëå § ¤ ç, ¢á¥ ®¯¨á ­­ë¥ �.�. �ã¤àï¢æ¥¢ë¬ â®­ª®áâ¨ ®à£ ­¨-
§ æ¨¨ ¢§ ¨¬®¤¥©áâ¢¨ï ¯¥¤ £®£  ¨ ãç é¥£®áï ®ª §ë¢ îâáï ¯à¨­æ¨¯¨ «ì­®
¢ ¦­ë¬¨.

�à®¢¥¤¥­¨¥ ª®àà¥ªâ¨àãîé¥© à ¡®âë ¯à¨ ®¡ãç¥­¨¨ ¬ â¥¬ â¨ª¥ ®âç áâ¨
®¡«¥£ç ¥âáï â¥¬, çâ® ¯®á«¥¤áâ¢¨ï ¬­®¦¥áâ¢  ­¥£ â¨¢­ëå â¥­¤¥­æ¨© ¢ à §-
¢¨â¨¨ á®¢à¥¬¥­­®£® ®¡à §®¢ ­¨ï ¨¬¥îâ §¤¥áì å®à®è® à §«¨ç¨¬ãî â®çªã
á£ãé¥­¨ï. � ª, ­ ¯à¨¬¥à, ¯®âà¥¡­®áâì ¢ á¦ â¨¨ ¡ëáâà® à áâãé¥£® ®¡ê-
¥¬  ¨­ä®à¬ æ¨¨ ¯à¨¢¥«  ª ¯®ï¢«¥­¨î ¢ ¬ â¥¬ â¨ª¥ â ª¨å  ¡áâà ªæ¨©,
ª®â®àë¥, ¯® ¢ëà ¦¥­¨î �.�. �«¥ªá ­¤à®¢ , ý­¥ ­ « £ îâáï ­  ®¡ê¥ªâ¨¢-
­ãî ¤¥©áâ¢¨â¥«ì­®áâì,   áãâì «¨èì  ¡áâà ªæ¨¨ ®â  ¡áâà ªæ¨©, â ª áª § âì
 ¡áâà ªæ¨¨ ¢â®à®© áâã¯¥­¨þ. �â¨ á¨­£ã«ïà­®áâ¨ ¢ áâà®¥­¨¨ ãç¥¡­®£® ¬ -
â¥à¨ «  ¨ ¢á¥ ¡®«¥¥ è¨à®ª®¥ ¨á¯®«ì§®¢ ­¨¥  ªá¨®¬ â¨ç¥áª®£® ¬¥â®¤  á®-
§¤ îâ ãç é¨¬áï âàã¤­®¯à¥®¤®«¨¬ë¥ ¯à¥¯ïâáâ¢¨ï ¢ á ¬®áâ®ïâ¥«ì­®¬ ¢ë-
ï¢«¥­¨¨ á¨áâ¥¬ë á¢ï§¥© ¬¥¦¤ã í«¥¬¥­â ¬¨ ®á¢ ¨¢ ¥¬®£® ¬ â¥à¨ « . �® ª
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â ª®¬ã ¦¥ ¯®«®¦¥­¨î ¤¥« ¢¥¤ãâ ¨ ¤àã£¨¥ ®¡áâ®ïâ¥«ìáâ¢  á®¢à¥¬¥­­®£® ®¡-
à §®¢ ­¨ï. � ¯à¨¬¥à, ¯à®¨áå®¤ïé¥¥ ¢ ­ áâ®ïé¥¥ ¢à¥¬ï ãá¨«¥­¨¥ à®«¨ â¥á-
â®¢ëå ¬¥â®¤®¢ ª®­âà®«ï, ª®â®àë¥ ®¯¨áë¢ îâ ¤¨­ ¬¨ªã ãç¥¡­®£® ¯à®æ¥áá 
¯®áà¥¤áâ¢®¬ ­¥ª®â®à®© á®¢®ªã¯­®áâ¨ â®ç¥ç­ëå, ¬ «® á¢ï§ ­­ëå ¤àã£ á
¤àã£®¬ ¨§¬¥à¥­¨©, ­¥ï¢­® ®¯¨à ¥âáï ­  ¯à¥¤¯®«®¦¥­¨¥ ® â®¬, çâ® ãç é¨-
¥áï ®á¢ ¨¢ îâ ¬ â¥à¨ « ¢® ¢§ ¨¬®á¢ï§ ­­®¬ ¢¨¤¥, ®¤­ ª® á ¬¨ ¯® á¥¡¥ íâ¨
¬¥â®¤ë ­¨ç¥¬ ­¥ ¯®¤ªà¥¯«ïîâ â ª®¥ ª ç¥áâ¢® ®á¢®¥­¨ï.

�®íâ®¬ã ­  ¯¥à¢®¬ íâ ¯¥ à §à¥è¥­¨ï ¬­®£®®¡à §­ëå ¯à®¡«¥¬­ëå á¨âã-
 æ¨©, ¢®§­¨ª îé¨å ¢ ¯à®æ¥áá¥ ®¡ãç¥­¨ï, ç áâì ª®­âà®«ì­ëå ¬¥à®¯à¨ïâ¨©
ã¬¥áâ­® ­ æ¥«¨âì ­  ¯®¬®éì ãç é¥¬ãáï ¢ ¢®ááâ ­®¢«¥­¨¨ á¨áâ¥¬ë á¢ï§¥©
¬¥¦¤ã í«¥¬¥­â ¬¨ ãç¥¡­®£® ¬ â¥à¨ « . �¤­®â¨¯­®áâì £« ¢­ëå ¨áâ®ç­¨-
ª®¢ ¯à®¡«¥¬ ¯®§¢®«¨â ª ¦¤®¬ã ãç é¥¬ãáï ¢ à¥§ã«ìâ â¥ ®¤­®â¨¯­ëå ª®­-
âà®«ì­ëå ¬¥à®¯à¨ïâ¨© ¢ë©â¨ ¢ ­¥ª®â®à®© ç áâ¨ ¬ â¥à¨ «  ­  § ¤ ­­®¥,
ª®­âà®«¨àã¥¬®¥ ¯¥¤ £®£®¬ ª ç¥áâ¢® ®á¢®¥­¨ï, çâ®, ¢ á¢®î ®ç¥à¥¤ì, á®§¤ áâ
¯à¥¤¯®áë«ª¨ ¤«ï ä®à¬¨à®¢ ­¨ï ã ª ¦¤®£® ãç é¥£®áï ¯®«®¦¨â¥«ì­®© á -
¬®®æ¥­ª¨ ¨ ¯®¢ëè¥­¨ï ¬®â¨¢ æ¨¨ ª ¤ «ì­¥©è¥¬ã ®¡ãç¥­¨î. �ªá¯¥à¨-
¬¥­âë â ª®£® à®¤ , ¯à®¢¥¤¥­­ë¥ ¢ ¯à®æ¥áá¥ ¯à¥¯®¤ ¢ ­¨ï ¬ â¥¬ â¨ç¥áª®£®
 ­ «¨§ , â®¯®«®£¨¨, â¥®à¨¨ äã­ªæ¨© ª®¬¯«¥ªá­®£® ¯¥à¥¬¥­­®£® ¨ ¤àã£¨å
¤¨áæ¨¯«¨­ ­  ¬ â¥¬ â¨ç¥áª®¬ ä ªã«ìâ¥â¥ ã­¨¢¥àá¨â¥â , ¯®ª § «¨, çâ® íâ¨
¬¥à®¯à¨ïâ¨ï çà¥¢ âë ¨ ¡®«¥¥ á¥àì¥§­ë¬¨ ¯®á«¥¤áâ¢¨ï¬¨. �­¨ ¨¬¥îâ â®â
¦¥ å à ªâ¥à, çâ® ¨ ®¯¨á ­­ë¥ ¢ â¥®à¨¨ á«®¦­ëå á¨áâ¥¬ ýíâ ¯ë á¢¥àå¡ëáâ-
à®£® à §¢¨â¨ï ¯à®æ¥áá þ. �®á¢¥­­®¥ ®¡êïá­¥­¨¥ ¯®«ãç¥­­ë¬ íää¥ªâ ¬
¤ ¥â ¨å á®¯®áâ ¢«¥­¨¥ á ¢ë¢®¤ ¬¨ à ¡®âë �.�. �®«¬®£®à®¢ , �.�. �¥âà®¢-
áª®£® ¨ �.�. �¨áªã­®¢  ý�áá«¥¤®¢ ­¨¥ ãà ¢­¥­¨ï ¤¨ääã§¨¨, á®¥¤¨­¥­­®©
á ¢®§à áâ ­¨¥¬ ª®«¨ç¥áâ¢  ¢¥é¥áâ¢ þ. � ­¥© ãáâ ­®¢«¥­®, çâ® «î¡®¥ ­ -
ç «ì­®¥ ¢®§¬ãé¥­¨¥ ¢ ¢¨¤¥ ¯¥à¥¯ ¤  áâà¥¬¨âáï ª áâ æ¨®­ à­®¬ã à¥è¥­¨î
â¨¯  ¡¥£ãé¥© ¢®«­ë. �à¥¤¯®«®¦¨¢, çâ® ®â¬¥ç¥­­ë¥ á®¢¯ ¤¥­¨ï ¢ ­ ç «ì-
­ëå ãá«®¢¨ïå ¨ ¨å ¯®á«¥¤áâ¢¨ïå ­¥ ï¢«ïîâáï á«ãç ©­ë¬¨, ­  íâ®© ®á­®¢¥
¬®¦­® áâà®¨âì ¡®«ìè®¥ ç¨á«® ­®¢ëå ¯¥¤ £®£¨ç¥áª¨å íªá¯¥à¨¬¥­â®¢, ï¤-
à®¬ ª®â®àëå ï¢«ï¥âáï ¯à¥¤¢ à¨â¥«ì­®¥ ¤®áâ¨¦¥­¨¥ ®á®¡®£® ª®­âà áâ  ­ 
£à ­¨æ¥ ¬¥¦¤ã â¥¬, çâ® ãç é¨©áï ã¦¥ ®á¢®¨«, ¨ â¥¬, ç¥£® ®­ ¯®ª  ¥é¥ ­¥
®á¢®¨«. � ª®© ¢ à¨ ­â á¨áâ¥¬ â¨§ æ¨¨ ¨ ®¡®¡é¥­¨ï ¯à®¢¥¤¥­­ëå íªá¯¥à¨-
¬¥­â®¢ ¯®§¢®«¨« à á¯à®áâà ­¨âì ¨å ­  ¢á¥ áâã¯¥­¨ ®¡à §®¢ ­¨ï, ¢ª«îç ï
¨ ¤®èª®«ì­ãî áâã¯¥­ì (Alma mater, 2001, ü 2, á. 34{40).

� æ¥«®¬ íâ¨ ®¯ëâë ¨ á®¯®áâ ¢«¥­¨ï ¯®¤â¢¥à¦¤ îâ, çâ® ¯¥à¥å®¤ ­ 
­¥«¨­¥©­ë¥ ¬®¤¥«¨ ¨ ¬­®£®ä ªâ®à­ãî ®¯â¨¬¨§ æ¨î ã¯à ¢«¥­¨ï ãç¥¡­®-
¢®á¯¨â â¥«ì­ë¬ ¯à®æ¥áá®¬ ®âªàë¢ ¥â §­ ç¨â¥«ì­ë¥ à¥§¥à¢ë ¨ ¢ à¥è¥­¨¨
ç áâ­ëå ¯à®¡«¥¬, ¨ ¢ à¥è¥­¨¨ ®¡é¥© § ¤ ç¨  ¤ ¯â æ¨¨ ®¡à §®¢ ­¨ï ª
ãá«®¢¨ï¬ ¬¥­ïîé¥£®áï ¬¨à .
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�à®¢¥­ª® �.�.
�¥«®àãááª¨© £®áã¤ àáâ¢¥­­ë© ã­¨¢¥àá¨â¥â

�¥« àãáì, 220050, £. �¨­áª, ¯à. �¥§ ¢¨á¨¬®áâ¨, 4-420
e-mail: erovenko@bsu.by

�ãé¥áâ¢ãîé ï âà ¤¨æ¨ï ¬ â¥¬ â¨ç¥áª®£® ®¡à §®¢ ­¨ï, ¯®¤ç¥àª¨¢ -
îé ï â ª¨¥ æ¥­­®áâ¨, ª ª ¡¥á¯à¨áâà áâ­®áâì, ®¡ê¥ªâ¨¢­®áâì, ®¯à¥¤¥«¥­-
­®áâì, áâà®£®áâì, â®ç­®áâì ¨ â.¯. ª®â®àë¥ ¢®¢á¥ ­¥ ï¢«ïîâáï ã­¨¢¥àá «ì-
­ë¬¨ æ¥­­®áâï¬¨ ¤«ï ç áâ¨ £ã¬ ­¨â à¨¥¢, ª®â®àë¥ ¨§­ ç «ì­® áâ ¢ïâ ¨å
¯®¤ á®¬­¥­¨¥. �ãâì ¯à®¡«¥¬ë ¢ â®¬, çâ® á¨áâ¥¬  £ã¬ ­¨â à­®£® ®¡à -
§®¢ ­¨ï, ­¥ ¨­â¥à¥áãïáì ¬­¥­¨¥¬ ¯à¥¤áâ ¢¨â¥«¥© ¥áâ¥áâ¢¥­­®­ ãç­®£® ¨
¬ â¥¬ â¨ç¥áª®£® §­ ­¨ï, ¡¥àãâ ¨áª«îç¨â¥«ì­® â®«ìª® ­  á¥¡ï äã­ªæ¨î
ý¢á¥áâ®à®­­¥£® ¨ £ à¬®­¨ç­®£®þ à §¢¨â¨ï «¨ç­®áâ¨. �®íâ®¬ã, £®¢®àï ®
¬ â¥¬ â¨ª¥ ¤«ï £ã¬ ­¨â à¨¥¢, ¬¥â®¤®«®£¨ç¥áª®¥ á®¤¥à¦ ­¨¥ ªãàá  áâ ­®-
¢¨âáï ­¥ â®«ìª® á®¡áâ¢¥­­ë¬ æ¥­­®áâ­ë¬ ¯à¥¤¯®çâ¥­¨¥¬, ­® ¨ ®á®§­ ­­ë¬
¢ë¡®à®¬ «¥ªâ®à  ­  ¯ãâ¨ ª ­à ¢áâ¢¥­­®¬ã ¯®­¨¬ ­¨î ¯à®¡«¥¬ áâã¤¥­â ,
¢ á¨«ã à §­ëå ®¡áâ®ïâ¥«ìáâ¢ ­¥ ¢®á¯à¨­¨¬ îé¥£® ¬ â¥¬ â¨ªã.

�à¨¬¥­¨â¥«ì­® ª áâã¤¥­â ¬-£ã¬ ­¨â à¨ï¬, ¢ á®®â¢¥âáâ¢¨¨ á ¯®«®¦¥-
­¨¥¬ ¯à®ä¥áá®à  �.�. �ã¤àï¢æ¥¢  ® â®¬, ç¥¬ã ­ ¤® ãç¨âì ¢ ¬ â¥¬ â¨ª¥
¬®¦­®, áª § âì, ýãç¨âì ­ ¤® â®¬ã, çâ® ­ã¦­® ¨ ç¥¬ã âàã¤­® ­ ãç¨âìáïþ
(á¬. [1, á.117]), ¡¥§ ª¢ «¨ä¨æ¨à®¢ ­­®© ¯®¬®é¨ ¯à¥¯®¤ ¢ â¥«ï ¬ â¥¬ -
â¨ª¨, ¤®¡ ¢¨¬ ¬ë. �¥çì ¨¤¥â ® ¯à¥¯®¤ ¢ â¥«ïå, ª®â®àë¥ á¯®á®¡­ë ¨ ¨¬¥îâ
¦¥« ­¨¥ ¯®­ïâì ¯à®ä¥áá¨®­ «ì­ãî â¥à¬¨­®«®£¨î á®®â¢¥âáâ¢ãîé¥£® £ã-
¬ ­¨â à­®£® §­ ­¨ï ¨ ¬¥áâ® á®¢à¥¬¥­­®© ¬ â¥¬ â¨ª¨ ¢ ­¥¬. �®«ìª® â ª
¬®¦­® ¨§¡ ¢¨âì ®â¤¥«ì­ëå áâã¤¥­â®¢ ®â ý¬ â¥¬ â¨ç¥áª®£® ¤ «ìâ®­¨§¬ þ
¨«¨ ý¬ â¥¬ â¨ç¥áª®© £«ãå®âëþ, ­ ãç¨¢ ¨å ¤ã¬ âì ¨ ¨á¯®«ì§®¢ âì ¬ â¥¬ -
â¨ç¥áª¨¥ ¨¤¥¨ ¨ ¬¥â®¤ë ¢ á¢®¥© ¡ã¤ãé¥© ¯à®ä¥áá¨®­ «ì­®© ¤¥ïâ¥«ì­®áâ¨.

� á¥àì¥§­ë¬ ¯®á«¥¤áâ¢¨ï¬ ¢ ¯à ªâ¨ç¥áª®© ¦¨§­¨ ¯à¨¢®¤¨â è¨à®ª®
à á¯à®áâà ­¥­­®¥ áà¥¤¨ á¯¥æ¨ «¨áâ®¢ ¯® á®æ¨ «ì­®-£ã¬ ­¨â à­ë¬ ­ ãª ¬
¬­¥­¨¥, çâ® ®¡« áâì ¨å ¯à®ä¥áá¨®­ «ì­ëå ¨­â¥à¥á®¢ ­¥ ¬®¦¥â ¨¬¥âì ­¨-
ç¥£® ®¡é¥£® á ¬ â¥¬ â¨ª®©, ¯®íâ®¬ã ý£ã¬ ­¨â à¨îþ ¨§ãç âì íâã ­ ãªã
­¥ â®«ìª® ­¨ ª ç¥¬ã, ­® ¤ ¦¥ ¬®¦¥â ¡ëâì ¢à¥¤­®. �¥ª®â®àë¥ £ã¬ ­¨â -
à¨¨ ¤ ¦¥ áç¨â îâ ¡®«¥¥ ¢ëá®ª®© æ¥­­®áâìî ­¥­ ãç­ë© åã¤®¦¥áâ¢¥­­ë©
®¯ëâ, ¯à¥¤áâ ¢«ïîé¨© £ã¬ ­¨â à­ãî ªã«ìâãàã, ¨ ¯à¨¤ îé¨© ®á¬ëá«¥­-
­®áâì ¦¨§­¨ «î¤¥©. �àã£ ï ªà ©­®áâì á®áâ®¨â ¢ â®¬, çâ® ¯à¨ ­¥¯à ¢®¬¥à-
­®¬ ¯¥à¥­¥á¥­¨¨ ¢ £ã¬ ­¨â à­ãî áä¥àã á¯®á®¡®¢ à ááã¦¤¥­¨©, ¨á¯®«ì§ã-
¥¬ëå ¢ ¬ â¥¬ â¨ª¥, ¯à¨¢®¤¨â ª â®¬ã, çâ® §  ý®¡ê¥ªâ¨¢­®¥ §­ ­¨¥þ ¢ ­¥©
¢ë¤ ¥âáï ­¥çâ® â ª®¥, çâ® §­ ­¨¥¬ ­¥ ï¢«ï¥âáï. � §£à ­¨ç¥­¨¥ ¬ â¥¬ -
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â¨ª¨ ¨ £ã¬ ­¨â à­ëå ­ ãª ¢ ¯à¥¤è¥áâ¢ãîé¨¥ í¯®å¨ ®á­®¢ë¢ «®áì ­  â®¬,
çâ® ¬ â¥¬ â¨ª¨ ¢á¥£¤  ¯à¥­¥¡à¥£ «¨ ¨­¤ãªâ¨¢­ë¬¨ ¨ ç¨áâ® ®¯¨á â¥«ì-
­ë¬¨ à ááã¦¤¥­¨ï¬¨. �¤­ ª® á¨­â¥§ ¥áâ¥áâ¢¥­­ëå ¨ £ã¬ ­¨â à­ëå ­ ãª
áâ¨¬ã«¨àã¥âáï ¬ â¥¬ â¨§ æ¨¥© ¯®á«¥¤­¨å, á ¨á¯®«ì§®¢ ­¨¥¬ ¢ ­¨å ¨¬¥­­®
¤¥¤ãªâ¨¢­ëå ¬¥â®¤®¢ ¨áá«¥¤®¢ ­¨ï ¨ í«¥¬¥­â®¢ ¬ â¥¬ â¨ç¥áª®£® ¬®¤¥«¨-
à®¢ ­¨ï.

�à¨ ®¡ãç¥­¨¨ ¬ â¥¬ â¨ª¥ áâã¤¥­â®¢-£ã¬ ­¨â à¨¥¢ ®ç¥­ì ®áâà® áâ®¨â
¯à®¡«¥¬  ¬®â¨¢ æ¨¨, ®á«®¦­ïîé ïáï â¥¬, çâ® áâã¤¥­â®¢, ã ª®â®àëå ¢ë-
à ¡®â «®áì áâ®©ª®¥ ¯à¥¤ã¡¥¦¤¥­¨¥ ª ¬ â¥¬ â¨ª¥. �ç¥­ì âàã¤­® ã¡¥¤¨âì ¢
­¥®¡å®¤¨¬®áâ¨ ¨§àï¤­® ¯®âàã¤¨âìáï, çâ®¡ë ã¦¥ ¯®á«¥ íâ®£® ¬®¦­® ¡ë«®
¯à¨ª®á­ãâìáï ª â¥¬, ªâ® ¬®¦¥â ®æ¥­¨âì £«ã¡¨­ã, ªà á®âã ¨ ¯®«¥§­®áâì ¬ -
â¥¬ â¨ª¨ ¢ à §­ëå ®¡« áâïå ­ ãç­®£® §­ ­¨ï. �®áª®«ìªã ¯®â¥­æ¨ «ì­ë©
®¡ê¥¬ á®¤¥à¦ ­¨ï «î¡®£® ¬ â¥¬ â¨ç¥áª®£® ªãàá  ¯à¥¢®áå®¤¨â à §ã¬­ë¥
¯à¥¤¥«ë ¢à¥¬¥­¨ ¥£® ®á¢®¥­¨ï, â® ªãàáë ý¬ â¥¬ â¨ª¨ ¤«ï £ã¬ ­¨â à¨¥¢þ
æ¥«¥á®®¡à §­® áâà®¨âì ­  ª®­æ¥¯âã «ì­® ­®¢®© ¬¥â®¤®«®£¨ç¥áª®© á¨áâ¥¬¥,
®â«¨ç­®© ®â ¯à¥¯®¤ ¢ ­¨ï ¬ â¥¬ â¨ª¨ ¤«ï áâã¤¥­â®¢-¥áâ¥áâ¢¥­­¨ª®¢, ®¯¨-
à ïáì ­  ý¡¨¡«¥©áª¨© ¯à¨­æ¨¯ | ¬®«®¤®¥ ¢¨­® ­¥ ¢«¨¢ îâ ¢ áâ àë¥ ¬¥å¨þ
[2, á.23]. � ãç¥â®¬ ¬¥â®¤®«®£¨¨ ¯à¥¯®¤ ¢ ­¨ï £ã¬ ­¨â à¨ï¬, ­¥ á«¥¤ã¥â
¯ã£ âì ¨å § áâ à¥«ë¬ ¬¨ä®¬ ® â®¬, çâ® ¢ ¬ â¥¬ â¨ª¥ ¢á¥ ¡¥§ ¨áª«îç¥-
­¨ï áâà®£® ¤®ª §ë¢ ¥âáï, ¥áâì ¨ â ª¨¥ à §¤¥«ë á®¢à¥¬¥­­®© ¬ â¥¬ â¨ª¨,
ª®â®àë¥ ¤®áâã¯­ë, ¯®­ïâ­ë ¨ ¯®«¥§­ë ¤«ï ­¨å.

�â®à®­­¨ª ¬ à §¤¥«ì­®£® á®áãé¥áâ¢®¢ ­¨ï ¬ â¥¬ â¨ç¥áª¨å ¨ £ã¬ ­¨-
â à­ëå ¤¨áæ¨¯«¨­ ¢ ã­¨¢¥àá¨â¥âáª®¬ ®¡à §®¢ ­¨¨ ­¥âàã¤­® ¯à¨¢¥áâ¨  à-
£ã¬¥­âë ¢ ¯®¤¤¥à¦ªã á¢®¥© ¯®§¨æ¨¨. �¥§ãá«®¢­®, ¯à¨à®¤  ¬ â¥¬ â¨ç¥á-
ª®£® ¨ £ã¬ ­¨â à­®£® §­ ­¨ï, ¢®®¡é¥ £®¢®àï, à §­ ï. �ã¬ ­¨â à­®¥ §­ -
­¨¥ ¯à¨­æ¨¯¨ «ì­® áã¡ê¥ªâ¨¢­® ¨ ¬®¦¥â ®¯à ¢¤ âì çâ® ã£®¤­®, ¯®áª®«ìªã
¯®-à §­®¬ã ®â¢¥ç ¥â ­  ®¤­¨ ¨ â¥ ¦¥ ¢®¯à®áë. �¢â®à ¤®ª« ¤ , § ¢¥¤ã¥â ª -
ä¥¤à®© ®¡é¥© ¬ â¥¬ â¨ª¨ ¨ ¨­ä®à¬ â¨ª¨ �¥«®àãááª®£® £®áã¤ àáâ¢¥­­®£®
ã­¨¢¥àá¨â¥â , á¯¥æ¨ «¨§¨àãîé¥©áï ­  ¯®áâ ­®¢ª¥ ªãàá®¢ ¢ëáè¥© ¬ â¥¬ -
â¨ª¨ ¤«ï áâã¤¥­â®¢ £ã¬ ­¨â à­ëå ¨ ¥áâ¥áâ¢¥­­®­ ãç­ëå á¯¥æ¨ «ì­®áâ¥©
(á¬., ­ ¯à¨¬¥à, ¯®á®¡¨¥ [3]). � á¢®¥© à ¡®â¥ ¯à¥¯®¤ ¢ â¥«¨ ª ä¥¤àë áâ -
à îâáï ã¡¥¤¨âì á¢®¨å áâã¤¥­â®¢ ¡ã¤ãé¨å ä¨«®á®ä®¢, ¯á¨å®«®£®¢, á®æ¨®-
«®£®¢, ¦ãà­ «¨áâ®¢, ä¨«®«®£®¢, íª®­®¬¨áâ®¢, ¬¥¦¤ã­ à®¤­¨ª®¢, ¯®«¨â®-
«®£®¢ ¨ ¯à ¢®¢¥¤®¢ ¢ ­¥®¡å®¤¨¬®áâ¨ ¨ æ¥«¥á®®¡à §­®áâ¨ ¬ â¥¬ â¨ç¥áª¨å
§­ ­¨©, ­¥ â®«ìª® á ®¡é¥ªã«ìâãà­ëå ¯®§¨æ¨©, ­® ¨ á â®çª¨ §à¥­¨ï ¨å ¡ã-
¤ãé¥© ¯à®ä¥áá¨®­ «ì­®© ¤¥ïâ¥«ì­®áâ¨.

�¯¨á®ª «¨â¥à âãàë
1. �ã¤àï¢æ¥¢ �.�. �®¢à¥¬¥­­ ï ¬ â¥¬ â¨ª  ¨ ¥¥ ¯à¥¯®¤ ¢ ­¨¥. { �.: � ãª , 1980.

{ 144 á.
2. �®à®ä¥¥¢ �.�., �¥¤®¢  �.�., �à®¨æª ï �.�. �®­æ¥¯æ¨ï ¯à®ä¨«ì­®£® ªãàá  ¬ -

â¥¬ â¨ª¨ // � â¥¬ â¨ª  ¢ èª®«¥. { 2006. { ü7. { �.14{25.
3. �à®¢¥­ª® �.�. �á­®¢ë ¢ëáè¥© ¬ â¥¬ â¨ª¨ ¤«ï ä¨«®«®£®¢: ¬¥â®¤¨ç¥áª¨¥ § -

¬¥ç ­¨ï ¨ ¯à¨¬¥àë: ªãàá «¥ªæ¨©. { �­.: ���, 2006. { 175 á.

437



�������� ������������ �����������
���������������� ���������,

������������������ � �������
���������������� ������

�ä¨¬®¢  �.�.
�®áá¨©áª¨© £®áã¤ àáâ¢¥­­ë© £ã¬ ­¨â à­ë© ã­¨¢¥àá¨â¥â

125267, �®áª¢ , �¨ãááª ï ¯«., 6
�¥«.: 2506329, e-mail: yefimova-elena@yandex.ru

�ãàá ý�®£¨ç¥áª®¥ ¯à®£à ¬¬¨à®¢ ­¨¥þ, ç¨â ¥¬ë© ¤«ï áâã¤¥­â®¢ âà¥âì-
¥£® ªãàá , ®¡ãç îé¨åáï ¢ ���� ¯® á¯¥æ¨ «ì­®áâ¨ ý�­â¥««¥ªâã «ì­ë¥
á¨áâ¥¬ë ¢ £ã¬ ­¨â à­®© áä¥à¥þ, ¢å®¤¨â ¢ æ¨ª« ®¡é¨å ¯à®ä¥áá¨®­ «ì­ëå
¤¨áæ¨¯«¨­ ¨ ï¢«ï¥âáï £®¤®¢ë¬.

� ®â«¨ç¨¥ ®â âà ¤¨æ¨®­­ëå ªãàá®¢ ¯® ¯à®£à ¬¬¨à®¢ ­¨î, ®á®¡¥­-
­®áâìî ¯à¥¯®¤ ¢ ­¨ï ªãàá  «®£¨ç¥áª®£® ¯à®£à ¬¬¨à®¢ ­¨ï ï¢«ï¥âáï â®,
çâ® ®¡ëç­® ¥£® ç¨â îâ ¬ â¥¬ â¨ª¨ (®â¤¥«¥­¨¥ ¨­â¥««¥ªâã «ì­ëå á¨áâ¥¬
¨­áâ¨âãâ  «¨­£¢¨áâ¨ª¨ ���� ¢ ¤ ­­®¬ á«ãç ¥ ­¥ ï¢«ï¥âáï ¨áª«îç¥­¨¥¬).
�¥«® ¢ â®¬, çâ® ç áâ® «®£¨ç¥áª®¥ ¯à®£à ¬¬¨à®¢ ­¨¥ ç¨â ¥âáï ª ª ®¤¨­ ¨§
à §¤¥«®¢ ªãàá  ¬ â¥¬ â¨ç¥áª®© «®£¨ª¨. � ¤àã£®© áâ®à®­ë, ¢ ®â«¨ç¨¥ ®â
ý®¡ëç­ëåþ ¬ â¥¬ â¨ç¥áª¨å ªãàá®¢, ­¥®âê¥¬«¥¬®© á®áâ ¢«ïîé¥© ¤ ­­®£®
ªãàá  ï¢«ï¥âáï ­ ¯¨á ­¨¥ ¯à®£à ¬¬­ëå ¯à®¥ªâ®¢. � ª¨¬ ®¡à §®¬, ®¤­®©
¨§ ®á­®¢­ëå ¯à®¡«¥¬, ª®â®àë¥ ¢®§­¨ª îâ ¯à¨ çâ¥­¨¨ ¤ ­­®£® ªãàá , ï¢-
«ï¥âáï á®®â­®è¥­¨¥ ¬¥¦¤ã ¥£® â¥®à¥â¨ç¥áª®© ¨ ¯à ªâ¨ç¥áª®© á®áâ ¢«ïî-
é¨¬¨.

� ª ¨§¢¥áâ­®, «®£¨ç¥áª®¥ ¯à®£à ¬¬¨à®¢ ­¨¥ ¢ è¨à®ª®¬ á¬ëá«¥ | íâ®
¯à®£à ¬¬¨à®¢ ­¨¥, ®á­®¢ ­­®¥ ­  ¨¤¥¥ ®¯¨á ­¨ï § ¤ ç¨ á®¢®ªã¯­®áâìî
ãâ¢¥à¦¤¥­¨© ¢ ­¥ª®â®à®¬ «®£¨ç¥áª®¬ ï§ëª¥ ¨ ¯®«ãç¥­¨¥ à¥è¥­¨ï ¯®áâà®-
¥­¨¥¬ ¢ë¢®¤  ¢ ­¥ª®â®à®© ä®à¬ «ì­®© (¤¥¤ãªâ¨¢­®©) á¨áâ¥¬¥. �®£¨ç¥á-
ª®¥ ¯à®£à ¬¬¨à®¢ ­¨¥ ¢ ã§ª®¬ á¬ëá«¥ | íâ® ¯à®£à ¬¬¨à®¢ ­¨¥, ®á­®¢ ­-
­®¥ ­  å®à­®¢áª¨å ¤¨§êî­ªâ å (ï§ëª®¬ ¯à®£à ¬¬¨à®¢ ­¨ï ý­  å®à­®¢áª¨å
¤¨§êî­ªâ åþ ï¢«ï¥âáï ï§ëª �à®«®£). �®íâ®¬ã ¢ ªãàáë «®£¨ç¥áª®£® ¯à®-
£à ¬¬¨à®¢ ­¨ï, ¢ á«ãç ¥ ¥á«¨ ®­® ­¥ ï¢«ï¥âáï ç áâìî ªãàá  ¬ â¥¬ â¨ç¥á-
ª®© «®£¨ª¨, ®¡ëç­® ¢å®¤ïâ ­¥®¡å®¤¨¬ë¥ à §¤¥«ë ¬ â¥¬ â¨ç¥áª®© «®£¨ª¨.

�  ®â¤¥«¥­¨¨ ¨­â¥««¥ªâã «ì­ëå á¨áâ¥¬ ���� á®¤¥à¦ ­¨¥ ªãàá  ®¯à¥-
¤¥«ï¥âáï á«¥¤ãîé¨¬. �®-¯¥à¢ëå, ¤«ï áâã¤¥­â®¢ ®â¤¥«¥­¨ï ç¨â ¥âáï ­¥-
áª®«ìª® ªãàá®¢, â ª ¨«¨ ¨­ ç¥ á¢ï§ ­­ëå á ¬ â¥¬ â¨ç¥áª®© «®£¨ª®©. �
ç áâ­®áâ¨, ­  ¯¥à¢®¬ ªãàá¥ áâã¤¥­âë á«ãè îâ £®¤®¢®© ªãàá ý� â¥¬ â¨-
ç¥áª ï «®£¨ª þ. �®íâ®¬ã ®á­®¢­ë¥ ¯®­ïâ¨ï ¤ ­­®© ®¡« áâ¨ ¬ â¥¬ â¨ª¨
áâã¤¥­â ¬, ­ ç¨­ îé¨¬ ¨§ãç âì «®£¨ç¥áª®¥ ¯à®£à ¬¬¨à®¢ ­¨¥, å®à®è®
¨§¢¥áâ­ë. �®-¢â®àëå, ­  ç¥â¢¥àâ®¬ ¨ ¯ïâ®¬ ªãàá å, ¯® ®ª®­ç ­¨¨ ªãàá 
«®£¨ç¥áª®£® ¯à®£à ¬¬¨à®¢ ­¨ï ç¨â îâáï â ª¨¥ ªãàáë, ª ª ý�®£¨ç¥áª¨¥
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áà¥¤áâ¢  ¨­â¥««¥ªâã «ì­ëå á¨áâ¥¬þ ¨ ý�ªá¨®¬ â¨ç¥áª¨¥ á¨áâ¥¬ë ¨ í«¥-
¬¥­âë â¥®à¨¨ ¬®¤¥«¥©þ. � ­¨å, ¢ ç áâ­®áâ¨, ¯®¤à®¡­® à áá¬ âà¨¢ îâáï
â¥®à¥â¨ç¥áª¨¥  á¯¥ªâë «®£¨ç¥áª®£® ¯à®£à ¬¬¨à®¢ ­¨ï. �®íâ®¬ã ªãàá «®-
£¨ç¥áª®£® ¯à®£à ¬¬¨à®¢ ­¨ï ï¢«ï¥âáï ¢ §­ ç¨â¥«ì­®© áâ¥¯¥­¨ ¯à ªâ¨ç¥á-
ª¨¬ ¨ ¯à¥¤áâ ¢«ï¥â á®¡®© ¨§ãç¥­¨¥ ï§ëª  �à®«®£.

� à¥§ã«ìâ â¥ áâã¤¥­âë ¯®«ãç îâ £«ã¡®ª®¥, ¯®«­®æ¥­­®¥ ®¡à §®¢ ­¨¥ ¢
®¡« áâ¨ «®£¨ç¥áª®£® ¯à®£à ¬¬¨à®¢ ­¨ï: á­ ç «  ®­¨ ã§­ îâ ®¡ ®á­®¢­ëå
¯®­ïâ¨ïå ¢ ªãàá¥ ¬ â¥¬ â¨ç¥áª®© «®£¨ª¨, § â¥¬ ¨¬¥îâ á¥àì¥§­ãî ¯à ª-
â¨ªã ¯à®£à ¬¬¨à®¢ ­¨ï ­  ï§ëª¥ �à®«®£,   ¯®á«¥ íâ®£® ¯®«ãç îâ ¤®¯®«-
­¨â¥«ì­®¥ â¥®à¥â¨ç¥áª®¥ ®¡à §®¢ ­¨¥ ¢ ®¡« áâ¨ «®£¨ç¥áª®£® ¯à®£à ¬¬¨à®-
¢ ­¨ï. �¤­®¢à¥¬¥­­® á ªãàá®¬ «®£¨ç¥áª®£® ¯à®£à ¬¬¨à®¢ ­¨ï ç¨â ¥âáï
£®¤®¢®© ªãàá ¨­â¥««¥ªâã «ì­ëå á¨áâ¥¬. � ¬ ¯à¥¤áâ ¢«ï¥âáï, çâ® ¬¥áâ® ¨
­ ¯à ¢«¥­­®áâì ªãàá  «®£¨ç¥áª®£® ¯à®£à ¬¬¨à®¢ ­¨ï ¢ ¤ ­­ëå ãá«®¢¨ïå
ï¢«ï¥âáï ®¯â¨¬ «ì­ë¬.

� ª ®â¬¥ç «®áì ¢ëè¥, ®¤­®© ¨§ á®áâ ¢«ïîé¨å «î¡®£® ªãàá  «®£¨ç¥á-
ª®£® ¯à®£à ¬¬¨à®¢ ­¨ï ï¢«ï¥âáï ¨§ãç¥­¨¥ ¨ ¨á¯®«ì§®¢ ­¨¥ ï§ëª  �à®-
«®£ ¤«ï ­ ¯¨á ­¨ï ¯à®£à ¬¬. �ãé¥áâ¢ã¥â ­¥áª®«ìª® ¤¥áïâª®¢ à¥ «¨§ æ¨©
ï§ëª  �à®«®£. �à®¡«¥¬  ¢ë¡®à  à¥ «¨§ æ¨¨ ï§ëª  �à®«®£ ¤«ï ¯à¥¯®¤ -
¢ ­¨ï ªãàá  «®£¨ç¥áª®£® ¯à®£à ¬¬¨à®¢ ­¨ï ï¢«ï¥âáï á¥àì¥§­®© ¯à®¡«¥-
¬®©. � ¨¡®«¥¥ ç áâ® ¢ë¡®à ®áãé¥áâ¢«ï¥âáï ¬¥¦¤ã ®¤­¨¬ ¨§ ¯à¥¤áâ ¢¨â¥-
«¥© ISO-¯à®«®£®¢ ¨ ®¤­¨¬ ¨§ ¤¨ «¥ªâ®¢ ï§ëª  �à®«®£ (SWI Prolog, GNU
Prolog, à¥ «¨§ æ¨¨ ï§ëª  �à®«®£, à §à ¡®â ­­ë¥ ¢ à §­ë¥ £®¤ë ä¨à¬®©
PDC | â¨¯¨§¨à®¢ ­­ë¥ ï§ëª¨ Turbo Prolog ¨«¨ Visual Prolog, ¨ ¤à). �á«¨
¯à¥¤¯®çâ¥­¨¥ ®¯à¥¤¥«ï¥âáï áâ¥¯¥­ìî ýç¨áâ®âëþ ï§ëª  «®£¨ç¥áª®£® ¯à®-
£à ¬¬¨à®¢ ­¨ï, â® ¢ë¡®à ¤¥« ¥âáï ¢ ¯®«ì§ã ®¤­®£® ¨§ ISO-¯à®«®£®¢ ¨«¨
ï§ëª  Mercury. �® ¬­®£¨å á«ãç ïå ¯à¥¤¯®çâ¥­¨ï ®â¤ îâáï ï§ëªã Turbo
Prolog | ­ ¨¡®«¥¥ ¯®¯ã«ïà­®© à¥ «¨§ æ¨¨ ï§ëª  �à®«®£ ¢ 80{90-¥ £®¤ë.
�® Turbo Prolog ­¥ ¯®§¢®«ï¥â à §à ¡ âë¢ âì ¯à¨«®¦¥­¨ï ¯®¤ Windows.
�á«¨ ­¥®¡å®¤¨¬® áà¥¤áâ¢® ¡ëáâà®£® ¯à®â®â¨¯¨à®¢ ­¨ï ¨ à §à ¡®âª¨ á®-
¢à¥¬¥­­ëå Windows-¯à¨«®¦¥­¨©, â® ¢ë¡®à ¤¥« ¥âáï ¢ ¯®«ì§ã ï§ëª  Visual
Prolog.

�«ï â¥å, ªâ® ¨á¯®«ì§ã¥â Visual Prolog, ¢á¥ ¥é¥ ®áâ ¥âáï ¢ë¡®à ¬¥¦¤ã
¥£® ¯à¨­æ¨¯¨ «ì­® à §«¨ç­ë¬¨ ¢¥àá¨ï¬¨ | 5.x, 6.x ¨ 7.x. �ë¡®à ¬¥¦¤ã
­¨¬¨ ®¯à¥¤¥«ï¥âáï ¯à®¡«¥¬®© ¯®«­®âë à¥ «¨§ æ¨¨ ¯à®æ¥¤ãàë ã­¨ä¨ª -
æ¨¨ â¥à¬®¢, ¯à®¡«¥¬®© ¤®áâã¯­®áâ¨ ­¥ª®â®àëå á®¢à¥¬¥­­ëå áà¥¤áâ¢ à §-
à ¡®âª¨ ¯à®£à ¬¬ (ï¢«ïîé¨åáï ¯« â­ë¬¨),   â ª¦¥ ­ «¨ç¨¥¬ «¨â¥à -
âãàë.

�¥á¬®âàï ­  â®, çâ® ¢ ¢¥àá¨ïå 7.x ï§ëª  Visual Prolog ¯à®æ¥¤ãà  ã­¨-
ä¨ª æ¨¨ à¥ «¨§®¢ ­  «¨èì ç áâ¨ç­®,   ­¥ª®â®àë¥ çà¥§¢ëç ©­® ¯®«¥§­ë¥
áà¥¤áâ¢  à §à ¡®âª¨ ¯à®£à ¬¬ ¨¬¥îâáï â®«ìª® ¢ Commercial Edition, ­ 
®â¤¥«¥­¨¨ ¨­â¥««¥ªâã «ì­ëå á¨áâ¥¬ ���� ¢ë¡®à á¤¥« ­ ¢ ¯®«ì§ã íâ®©,
á ¬®© á®¢à¥¬¥­­®© ¢¥àá¨¨ ï§ëª  Visual Prolog (¨á¯®«ì§ã¥âáï Personal Edi-
tion). �à ªâ¨ª  ¯à¥¯®¤ ¢ ­¨ï ¯®ª § « , çâ® â ª®© ¢ë¡®à ï¢«ï¥âáï ¢¥áì¬ 
¯®«¥§­ë¬ ¨ ¯à¨¢«¥ª â¥«ì­ë¬ ¤«ï áâã¤¥­â®¢.
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�ãà¡¥­ª® �.�., �¨ª®­®¢  �.�., �¨ª®­®¢  �.�., �ãà¨¥¢  �.�.
� § ­áª¨© £®áã¤ àáâ¢¥­­ë© â¥å­®«®£¨ç¥áª¨© ã­¨¢¥àá¨â¥â,

ª ä. ¢ëáè¥© ¬ â¥¬ â¨ª¨
�®áá¨ï, 420015, � § ­ì, ã«. �.� àªá ,68

e-mail: artem501@list.ru
�âàãªâãà  ¨ á®¤¥à¦ ­¨¥ ¬ â¥¬ â¨ç¥áª®£® ®¡à §®¢ ­¨ï ¢ â¥å­®«®£¨ç¥á-

ª®¬ ã­¨¢¥àá¨â¥â¥ á¢ï§ ­ë á ¬­®£®ãà®¢­¥¢ë¬ ¨ ¬­®£®¯à®ä¨«ì­ë¬ ®¡à -
§®¢ ­¨¥¬, ª®­¥ç­®© æ¥«ìî ª®â®à®£® ¯à¨ ª®¬¯¥â¥­â­®áâ­®¬ ¯®¤å®¤¥ áâ -
­®¢¨âáï ¯à®ä¥áá¨®­ «ì­ ï ª®¬¯¥â¥­â­®áâì ¨­¦¥­¥à -¡ ª « ¢à , ¨­¦¥-
­¥à -¬ £¨áâà . �â¥à¦­¥¢®© á®áâ ¢«ïîé¥© ¨­¦¥­¥à­®© ª®¬¯¥â¥­â­®áâ¨
ï¢«ï¥âáï ¯à®ä¥áá¨®­ «ì­®-¯à¨ª« ¤­ ï ¬ â¥¬ â¨ç¥áª ï ª®¬¯¥â¥­â­®áâì
(����) | ®¢« ¤¥­¨¥ ¬ â¥¬ â¨ç¥áª¨¬¨ ¬¥â®¤ ¬¨ ­  â ª®¬ ãà®¢­¥, ª®-
â®àë© ¤®áâ â®ç¥­ ¤«ï ¨å íää¥ªâ¨¢­®£® ¯à¨¬¥­¥­¨ï ¯à¨ à¥è¥­¨¨ § ¤ ç,
¢®§­¨ª îé¨å ¯à¨ ¢ë¯®«­¥­¨¨ ¯à®ä¥áá¨®­ «ì­ëå äã­ªæ¨©, ¨ ¤«ï ¤ «ì-
­¥©è¥£® â¢®àç¥áª®£® á ¬®à §¢¨â¨ï á¯¥æ¨ «¨áâ . � â¥¬ â¨ç¥áª¨¥ ¬¥â®¤ë
¢ª«îç îâ ç áâ­ë¥ äã­¤ ¬¥­â «ì­ë¥ ¬¥â®¤ë ¯® à §¤¥« ¬ ¬ â¥¬ â¨ª¨,
®¡é¨© ¯à¨ª« ¤­®© ¬¥â®¤ ¬ â¥¬ â¨ç¥áª®£® ¬®¤¥«¨à®¢ ­¨ï ¨ ®¡é¨¥ â¥®-
à¥â¨ç¥áª¨¥ ¬¥â®¤ë:  ªá¨®¬ â¨ç¥áª¨©,  «£®à¨â¬¨ç¥áª¨©, ¬ â¥¬ â¨ç¥áª®©
¨­¤ãªæ¨¨, «®£¨ç¥áª¨å à ááã¦¤¥­¨©,  ­ «¨â¨ª®-á¨­â¥â¨ç¥áª¨©.

�ã­¤ ¬¥­â «ì­ë¥ ¬ â¥¬ â¨ç¥áª¨¥ ¬¥â®¤ë (¬¥â®¤ë  «£¥¡àë, ª®®à¤¨-
­ â, ¤¨ää¥à¥­æ¨à®¢ ­¨ï ¨ ¨­â¥£à¨à®¢ ­¨ï, ®¯â¨¬¨§ æ¨¨, ¤¨áªà¥â­®© ¬ -
â¥¬ â¨ª¨, â¥®à¨¨ ¢¥à®ïâ­®áâ¥© ¨ ¬ â¥¬ â¨ç¥áª®© áâ â¨áâ¨ª¨) ®¡¥á¯¥ç¨-
¢ îâ ¯à®¤ãªâ¨¢­ë¥ ¤¥©áâ¢¨ï ¯® à¥è¥­¨î ¯à®ä¥áá¨®­ «ì­ëå ¯à®¡«¥¬ á
¯®¬®éìî ¬¥â®¤  ¬ â¥¬ â¨ç¥áª®£® ¬®¤¥«¨à®¢ ­¨ï. �¬¥áâ¥ á â¥¬ ¯®áâà®-
¥­¨¥ ¨ ¨áá«¥¤®¢ ­¨¥ ¬ â¥¬ â¨ç¥áª¨å ¬®¤¥«¥© ­¥¯®áà¥¤áâ¢¥­­® á¢ï§ ­® á
à §¢¨â¨¥¬ ¯à®¥ªâ­®-ª®­áâàãªâ¨¢­ëå á¯®á®¡­®áâ¥©. �®à¬ «¨§ æ¨®­­ë¥
á¯®á®¡­®áâ¨ (�) ­¥®¡å®¤¨¬ë ¤«ï ª®¤¨à®¢ ­¨ï à áá¬ âà¨¢ ¥¬®© á¨áâ¥¬ë,
ª®­áâàãªâ¨¢­ë¥ á¯®á®¡­®áâ¨ (�) | ¤«ï ª®­áâàã¨à®¢ ­¨ï à¥è¥­¨ï, ¨á¯®«-
­¨â¥«ìáª¨¥ á¯®á®¡­®áâ¨ (�) | ¤«ï ¤®¢¥¤¥­¨ï à¥è¥­¨ï ¤® ç¨á« . �â ª,
ä®à¬¨à®¢ ­¨¥ ���� § ¢¨á¨â ®â ¯®«­®âë ¨ æ¥«®áâ­®áâ¨ ¬ â¥¬ â¨ç¥áª¨å
§­ ­¨©, ­¥®¡å®¤¨¬ëå ¤«ï à¥è¥­¨ï ¯à®¡«¥¬ ¢ ¤ ­­®¬ ¯à®ä¥áá¨®­ «ì­®¬
­ ¯à ¢«¥­¨¨, ¨ ®â à §¢¨â¨ï ¯à®¥ªâ­®-ª®­áâàãªâ¨¢­ëå (���) á¯®á®¡­®á-
â¥©, ª®â®à®¥ ®¡¥á¯¥ç¨â ¤®áâ â®ç­ë© ãà®¢¥­ì ®¢« ¤¥­¨ï ¬ â¥¬ â¨ç¥áª¨¬¨
¬¥â®¤ ¬¨ ¨ â¢®àç¥áª®¥ á ¬®à §¢¨â¨¥ á¯¥æ¨ «¨áâ .

� §à ¡®â ­  ¤¨¤ ªâ¨ç¥áª ï á¨áâ¥¬  £¨¡ª®© ¬­®£®¯à®ä¨«ì­®© ¬ â¥¬ -
â¨ç¥áª®© ¯®¤£®â®¢ª¨ (����) ¢ á®®â¢¥âáâ¢¨¨ á ª®¬¯¥â¥­â­®áâ­®-¤¥ïâ¥«ì-
­®áâ­ë¬ ¨ ¨­â¥£à â¨¢­ë¬ ¯®¤å®¤ ¬¨, ®á­®¢­ë¬¨ ¯®¤á¨áâ¥¬ ¬¨ ª®â®à®©
ï¢«ïîâáï ã­¨¢¥àá «ì­ë© ¤¨¤ ªâ¨ç¥áª¨© ª®¬¯«¥ªá | ��� (¤¨¤ ªâ¨ç¥á-
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ª¨¥ ¬ â¥à¨ «ë ¨ ãç¥¡­®-¬¥â®¤¨ç¥áª¨© ª®¬¯«¥ªâ | ª¥©á ¤«ï áâã¤¥­â ),
¨­â¥­á¨¢­ ï â¥å­®«®£¨ï ®¡ãç¥­¨ï, ®á­®¢ ­­ ï ­  ¨á¯®«ì§®¢ ­¨¨ ª¥©á  á
à¥©â¨­£®¢®© á¨áâ¥¬®© ®æ¥­ª¨ ãç¥¡­ëå ¤®áâ¨¦¥­¨©.

�­¨¢¥àá «ì­ë© ¤¨¤ ªâ¨ç¥áª¨© ª®¬¯«¥ªâ ¨«¨ ª¥©á á®§¤ ¢ «áï ­ ¬¨ ª ª
­ ¡®à ãç¥¡­ëå ¯®á®¡¨©, áãé­®áâì ª®â®à®£® á®®â¢¥âáâ¢ã¥â áãé­®áâ¨ ¯®«­®-
æ¥­­®£® ãç¥¡­¨ª  ª ª ª®¬¯«¥ªá­®© ¨­ä®à¬ æ¨®­­®© ¬®¤¥«¨ ¨­­®¢ æ¨®­-
­®© ¤¨¤ ªâ¨ç¥áª®© á¨áâ¥¬ë ����. �®¤¥à¦ ­¨¥ ¨ áâàãªâãà  ª¥©á  ®¡¥á¯¥-
ç¨¢ îâ ¨­ä®à¬ æ¨®­­®¥ ¨ ¯à®æ¥ááã «ì­®-¯à ªâ¨ç¥áª®¥ ­ ¯®«­¥­¨¥ ¬®¤ã-
«¥© £¨¡ª®© ã­¨¢¥àá «ì­®© ¯à®£à ¬¬ë ¢ á®®â¢¥âáâ¢¨¨ á æ¥«ï¬¨ ¨ ¯à¨­æ¨-
¯ ¬¨ ���� ¤«ï ®áãé¥áâ¢«¥­¨ï ª ¦¤ë¬ áâã¤¥­â®¬ á ¬®ã¯à ¢«ï¥¬®© ¯®-
§­ ¢ â¥«ì­®© ¤¥ïâ¥«ì­®áâ¨, ­ ¯à ¢«¥­­®© ­  ¤®áâ¨¦¥­¨¥ ����. �­â¥£-
à æ¨ï á®¤¥à¦ ­¨ï ¨ ¤¨¤ ªâ¨ç¥áª®£® ¯à®æ¥áá  ®áãé¥áâ¢«ï¥âáï ª®¬¯®­®¢-
ª®© ª¥©á  ¢®ªàã£ äã­¤ ¬¥­â «ì­ëå ¬ â¥¬ â¨ç¥áª¨å ¬¥â®¤®¢. � ª ç¥áâ¢¥
â¥®à¥â¨ç¥áª®£® ãç¥¡­®£® ¯®á®¡¨ï ¨á¯®«ì§ã¥âáï ãç¥¡­®¥ ¯®á®¡¨¥ ý� â¥¬ -
â¨ª þ  ¢â®à®¢ � ­¨«®¢  �.�., �ãà¡¥­ª® �.�., �¨ª®­®¢®© �.�., �¨ª®-
­®¢®© �.�., �ãà¨¥¢®© �.�. (¨§¤-¢® �����-�, £à¨ä �¨­¨áâ¥àáâ¢  ®¡à -
§®¢ ­¨ï ­ ãª¨ ��), à §à ¡®â ­­®¥ ¤«ï ­ ¯à ¢«¥­¨ï ý�¥å­¨ª  ¨ â¥å­®-
«®£¨ïþ á ãç¥â®¬ ¯à¨­æ¨¯®¢: ¬¨­¨¬ «ì­®áâì ®¡ê¥¬  ¯à¨ ¤®áâ â®ç­®áâ¨
á®¤¥à¦ é¥©áï ¢ ­¥¬ ¨­ä®à¬ æ¨¨, ®¯â¨¬ «ì­®¥ á®ç¥â ­¨¥ è¨à®âë ¨ £«ã-
¡¨­ë ¨§«®¦¥­¨ï, áâà®£®áâ¨ ¨ ­ £«ï¤­®áâ¨. �¥­¥à «¨§ æ¨ï ãç¥¡­®© ¨­-
ä®à¬ æ¨¨ ®á­®¢ ­  ­  ¨¤¥¥ ãªàã¯­¥­­®© ¯®¤ ç¨ ¬ â¥à¨ «  ¨ ®¯â¨¬ «ì-
­®© ¢¨§ã «¨§ æ¨¨ ¢ æ¥«ïå ¨­â¥­á¨ä¨ª æ¨¨ ¨ ã«ãçè¥­¨ï íà£®­®¬¨ç¥áª®£®
ª ç¥áâ¢  ãç¥¡­®£® ¯®á®¡¨ï. �«ï íâ®£® ¯à¥¤ãá¬®âà¥­  á¨áâ¥¬  ®¯®à­ëå
ª®­á¯¥ªâ®¢ ª ª ¦¤®¬ã ¯®¤¬®¤ã«î ¢ á®ç¥â ­¨¨ á ¨á¯®«ì§®¢ ­¨¥¬ á®¢à¥-
¬¥­­®© ¬ â¥¬ â¨ç¥áª®© á¨¬¢®«¨ª¨, á ¢ëå®¤®¬ äã­¤ ¬¥­â «ì­ëå ¬ â¥¬ -
â¨ç¥áª¨å ¬¥â®¤®¢ ­  ¨å ¯à¨ª« ¤­®¥ §­ ç¥­¨¥: ¯à¨¬¥­¥­¨¥ ¬ â¥¬ â¨ç¥áª¨å
¬¥â®¤®¢ ¢ ¨áá«¥¤®¢ ­¨¨ áâ â¨ç¥áª¨å, ¤¨­ ¬¨ç¥áª¨å, ®¯â¨¬¨§ æ¨®­­ëå ¬®-
¤¥«¥©. �à ªâ¨ª®-®à¨¥­â¨à®¢ ­­ë¥ ãç¥¡­ë¥ ¯®á®¡¨ï ¤¥« îâ ¢®§¬®¦­ë¬
á ¬®áâ®ïâ¥«ì­®¥ ®¢« ¤¥­¨¥ ¯à ªâ¨ç¥áª¨¬¨ ­ ¢ëª ¬¨ ¯® áå¥¬¥: 1) ®á¬ëá-
«¥­¨¥ ®¯®à­®£® ª®­á¯¥ªâ ,  ­ «¨§ § ¤ ç á à¥è¥­¨¥¬→2) á ¬®áâ®ïâ¥«ì­®¥
à¥è¥­¨¥ § ¤ ç, ¢ë¯®«­¥­¨¥ â¨¯®¢®£® à áç¥â →3) ¢ á«ãç ¥ § âàã¤­¥­¨©
¢®§¢à é¥­¨¥ ª 1)→4) à¥è¥­¨¥ ¢ à¨ ­â®¢ ª®­âà®«ì­ëå à ¡®â. � ­¨å á®-
¤¥à¦¨âáï ¤®áâ â®ç­®¥ ª®«¨ç¥áâ¢® ãç¥¡­ëå, ¯à¨ª« ¤­ëå, ª¢ §¨¯à®ä¥áá¨®-
­ «ì­ëå § ¤ ç ¤«ï ¯¥à¥å®¤  ®â à¥¯à®¤ãªâ¨¢­®© ª ¯à®¤ãªâ¨¢­®-â¢®àç¥áª®©
¤¥ïâ¥«ì­®áâ¨.

�­â¥­á¨¢­ ï â¥å­®«®£¨ï ®¡ãç¥­¨ï ­  ®á­®¢¥ ��� ®áãé¥áâ¢«ï¥âáï ¯®
¯à ¢¨« ¬: ¨á¯®«ì§®¢ ­¨¥ ¬®¤ã«ì­®£® ¯à¨­æ¨¯ , ¯à®¢¥¤¥­¨¥ «¥ªæ¨© ¡¥§
ª®­á¯¥ªâ¨à®¢ ­¨ï á ¯à¨¬¥­¥­¨¥¬ â¥®à¥â¨ç¥áª®£® ãç¥¡­®£® ¯®á®¡¨ï, ®à-
£ ­¨§ æ¨ï ¯à ªâ¨ç¥áª¨å § ­ïâ¨© ¨ á ¬®áâ®ïâ¥«ì­®© à ¡®âë á ¨á¯®«ì§®-
¢ ­¨¥¬ ¯à ªâ¨ª®-®à¨¥­â¨à®¢ ­­ëå ãç¥¡­ëå ¯®á®¡¨© á æ¥«ìî à §¢¨â¨ï
¯à®¥ªâ­®-ª®­áâàãªâ¨¢­ëå á¯®á®¡­®áâ¥© ¨ ¯¥à¥å®¤ã ª á ¬®®¡ãç¥­¨î ¯à¨
ª®®à¤¨­¨àãîé¥© äã­ªæ¨¨ ¯à¥¯®¤ ¢ â¥«ï, ®à£ ­¨§ æ¨ï à¥©â¨­£®¢®© á¨á-
â¥¬ë ª®­âà®«ï.
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� ¬áª ï £®áã¤ àáâ¢¥­­ ï ¨­¦¥­¥à­®-íª®­®¬¨ç¥áª ï  ª ¤¥¬¨ï

423827, � ¡¥à¥¦­ë¥ �¥«­ë, ��, ¯à.�¨à , 90, ª¢.83
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�­â¥à¥á ª ¨­¦¥­¥à­®¬ã ®¡à §®¢ ­¨î ¢ �®áá¨¨ á ª ¦¤ë¬ £®¤®¬ à á-
â¥â, ­¥á¬®âàï ­  â®, çâ® ¡®«ìè¨­áâ¢® ¢ã§®¢, ¢ â®¬ ç¨á«¥ â¥å­¨ç¥áª¨¥, ¢
¯®á«¥¤­¨¥ £®¤ë ¯¥à¥è«¨ ª ¯®¤£®â®¢ª¥ á¯¥æ¨ «¨áâ®¢ ¢ ®¡« áâ¨ íª®­®¬¨ª¨,
¬¥­¥¤¦¬¥­â , ¤¨§ ©­ , ¯á¨å®«®£¨¨ ¨ â.¤. �â®â ¯¥à¥å®¤ ¡ë« ¯à®¤¨ªâ®¢ ­,
¯à¥¦¤¥ ¢á¥£®, íª®­®¬¨ç¥áª¨¬¨ á®®¡à ¦¥­¨ï¬¨ ¢ë¦¨¢ ¥¬®áâ¨ â¥å­¨ç¥á-
ª¨å ¢ã§®¢ 90-å £®¤®¢ ¯à®è«®£® ¢¥ª . �®¢ëè¥­¨¥ ¨­â¥à¥á  ª ¨­¦¥­¥à­®¬ã
®¡à §®¢ ­¨î ¯à®¤¨ªâ®¢ ­®, á ®¤­®© áâ®à®­ë, â¥¬, çâ® íª®­®¬¨ç¥áª®¥ à §-
¢¨â¨¥ áâà ­ë ­¥ ¬®¦¥â ­ å®¤¨âìáï ­  ¯¥à¥¤®¢ëå ¯®§¨æ¨ïå ¡¥§ á®¢à¥¬¥­­®©
â¥å­¨ª¨ ¨ â¥å­®«®£¨¨, á ¤àã£®© áâ®à®­ë, âàã¤®ãáâà®©áâ¢® ¯®¤à áâ îé¥£®
¯®ª®«¥­¨ï ¬®¦¥â ®áãé¥áâ¢«ïâìáï â®«ìª® ­  íª®­®¬¨ç¥áª¨ à §¢¨â®¬ ¯à®-
¬ëè«¥­­®¬ ¯à®¨§¢®¤áâ¢¥. �â¨ ¯®«®¦¥­¨ï ¤¨ªâãîâ ª ç¥áâ¢¥­­® ­®¢ë¥
¯®¤å®¤ë ª ¯®¤£®â®¢ª¥ ¨­¦¥­¥à­ëå ª ¤à®¢, ¢ ç áâ­®áâ¨, ¯® ®á­®¢­ë¬ ¥á-
â¥áâ¢¥­­®­ ãç­ë¬ ¤¨áæ¨¯«¨­ ¬, ¨§ ª®â®àëå ®á­®¢®¯®« £ îé¥© ï¢«ï¥âáï
¬ â¥¬ â¨ª .

�¡à é ï á¥àì¥§­®¥ ¢­¨¬ ­¨¥ ­  äã­¤ ¬¥­â «ì­®¥ ¬ â¥¬ â¨ç¥áª®¥ ®¡-
à §®¢ ­¨¥ ¯à¨ ¯®¤£®â®¢ª¥ ¨­¦¥­¥à­ëå ª ¤à®¢, ¢ á¢®¨å à ¡®â å �.�. �ã¤-
àï¢æ¥¢ ­¥®¤­®ªà â­® ¢ëáª §ë¢ « ¬ëá«ì ® â®¬, çâ® á®¤¥à¦ ­¨¥ ¬ â¥¬ â¨-
ç¥áª®£® ®¡à §®¢ ­¨ï ­¥ ¤®«¦­® á¢®¤¨âìáï ª á®¢®ªã¯­®áâ¨ ¬ â¥¬ â¨ç¥áª¨å
§­ ­¨© ¨ ã¬¥­¨©. �¥§ã«ìâ â®¬ ®¡ãç¥­¨ï ¢ ¢ã§¥, ¯® ¬­¥­¨î �ì¢  �¬¨âà¨¥-
¢¨ç , ¤®«¦­® áâ âì ä®à¬¨à®¢ ­¨¥ á¯®á®¡­®áâ¨ ýà §¡¨à âìáï ¢ ¬ â¥¬ â¨-
ç¥áª¨å ¬¥â®¤ å, ­¥®¡å®¤¨¬ëå ¤«ï à ¡®âë ¯® á¯¥æ¨ «ì­®áâ¨, ­® ­¥ ¨§ãç ¢-
è¨å ¢ ¢ã§¥, ã¬¥­¨¥ ç¨â âì ­ ãç­ãî «¨â¥à âãàã, ã¬¥­¨¥ á ¬®áâ®ïâ¥«ì­®
¯à®¤®«¦¨âì á¢®¥ ¬ â¥¬ â¨ç¥áª®¥ ®¡à §®¢ ­¨¥þ [3, á.65]. ý� ª®© ¯®¤å®¤
¯à¥¤áâ ¢«ï¥âáï ®á®¡¥­­®  ªâã «ì­ë¬ ¢ ­ áâ®ïé¥¥ ¢à¥¬ï, ª®£¤  à §¢¨â¨¥
­ ãª¨, â¥å­®«®£¨¨, ¨­¦¥­¥à­®£® ¤¥«  ¯à®¨áå®¤¨â â ª ¡ëáâà®, çâ® ç áâ®
¨§ãç ¥¬ë© áâã¤¥­â®¬ ¬ â¥à¨ « ¢® ¢à¥¬ï ®¡ãç¥­¨ï ¢ ¢ã§¥ ®ª §ë¢ ¥âáï ã¦¥
ãáâ à¥¢è¨¬ ¨ ­¥¯à¨¬¥­¨¬ë¬ ­  ¯à ªâ¨ª¥ ª ¬®¬¥­âã ®ª®­ç ­¨ï ¨¬ ¢ã§ þ
[4, á.18].

�ç¥¡­¨ª¨, ãç¥¡­ë¥ ¯®á®¡¨ï ¨ § ¤ ç­¨ª¨ ¯® ¬ â¥¬ â¨ª¥, ¯à¨¬¥­ï¥¬ë¥
¢ â¥å­¨ç¥áª¨å ¢ã§ å á¥£®¤­ï, ¬ «® ç¥¬ ®â«¨ç îâáï ®â â¥å, ª®â®àë¥ ¯à¨-
¬¥­ïîâáï ¢ ª« áá¨ç¥áª¨å ã­¨¢¥àá¨â¥â å, ¯¥¤ £®£¨ç¥áª¨å ¨ ¤àã£¨å ãç¥¡-
­ëå § ¢¥¤¥­¨ïå. �®«ìè¨­áâ¢® ãç¥¡­¨ª®¢ ¨ ¯®á®¡¨© ¯® ¬ â¥¬ â¨ª¥ ­®áïâ
ä®à¬ «ì­ë© å à ªâ¥à ¨ á®¤¥à¦ â â®«ìª® ã¯à ¦­¥­¨ï ¢ëç¨á«¨â¥«ì­®£®
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å à ªâ¥à , ¡¥§ ª®­ªà¥â­®£® ¯à¨«®¦¥­¨ï ¤«ï à¥è¥­¨ï ¯à®ä¥áá¨®­ «ì­ëå
§ ¤ ç. � ª, ­ ¯à¨¬¥à, ¢ à §¤¥«¥ ý�¨ää¥à¥­æ¨ «ì­ë¥ ¨ ¨­â¥£à «ì­ë¥
¨áç¨á«¥­¨ïþ á®¤¥à¦ âáï â®«ìª® § ¤ ç¨ ¨ ã¯à ¦­¥­¨ï ¢ â¥å­¨ª¥ ¤¨ää¥-
à¥­æ¨à®¢ ­¨ï ¨ ¨­â¥£à¨à®¢ ­¨ï. ý� ª¨¥ § ¤ ç¨, ª ª ¡ë ®­¨ å®à®è¨ á
â®çª¨ §à¥­¨ï ¯®¤¡®à  ¨ á¨áâ¥¬ â¨§ æ¨¨ ã¯à ¦­¥­¨ï, ­¥ ¬®£ãâ áç¨â âìáï
ã¤®¢«¥â¢®à¨â¥«ì­ë¬¨ á â®çª¨ §à¥­¨ï âà¥¡®¢ ­¨©, ª®â®àë¥ ¬ë ¯à¥¤êï¢-
«ï¥¬ ª ¯®¤£®â®¢ª¥ ­®¢ëå ª ¤à®¢ á¯¥æ¨ «¨áâ®¢. � ¢ëáè¥¬ â¥å­¨ç¥áª®¬
ãç¥¡­®¬ § ¢¥¤¥­¨¨ ¬ë ­¥ ¤®«¦­ë ¯à¥¯®¤­®á¨âì ãç é¥¬ãáï â¥®à¨î, ª®â®-
àãî ®­ ­¥ ã¬¥« ¡ë ¯à¨¬¥­ïâì ª â¥å­¨ª¥. �¥¦¤ã â¥¬, ¯à¨¬¥­¥­¨¥ ¢ëáè¥©
¬ â¥¬ â¨ª¨ ª â¥å­¨ª¥ | íâ® â®, ® ç¥¬ ¬¥­ìè¥ ¢á¥£® § ¡®â¨«¨áì  ¢â®àë
¡®«ìè¨­áâ¢  § ¤ ç­¨ª®¢, à á¯à®áâà ­¥­­ëå ¢ ­ è¨å ¢âã§ åþ [1, á.3].

� ª¨¬ ®¡à §®¬, ¥é¥ ¢ 20{30-å £®¤ å ¯à®è«®£® ¢¥ª  ¡ë«® ®¡à é¥­® ¢­¨-
¬ ­¨¥ ª ¯à ªâ¨ç¥áª®© áâ®à®­¥ ¯®¤£®â®¢ª¨ ¨­¦¥­¥à­ëå ª ¤à®¢. �â¨ âà¥-
¡®¢ ­¨ï â¥á­® ¯¥à¥¯«¥â îâáï á âà¥¡®¢ ­¨ï¬¨ ª®¬¯¥â¥­â­®áâ­®£® ¯®¤å®¤ 
ª ¨­¦¥­¥à­®¬ã ®¡à §®¢ ­¨î ¢ á¥£®¤­ïè­¥© �®áá¨¨. �¥¦¤ã â¥¬, ¯à®ä¥á-
á¨®­ «ì­ ï ¤¥ïâ¥«ì­®áâì ¡ã¤ãé¥£® ¨­¦¥­¥à  âà¥¡ã¥â ¨á¯®«ì§®¢ ­¨ï ¯®-
«ãç¥­­ëå §­ ­¨© ¯® ¬ â¥¬ â¨ª¥ ¨ ­ ¢ëª®¢ ¨å ¯à¨¬¥­¥­¨ï ­  ¯à ªâ¨ª¥.
�ë¯ãáª­¨ª ¨­¦¥­¥à­®-â¥å­¨ç¥áª®£® ¢ã§  ¤®«¦¥­ ã¬¥âì ýä®à¬¨à®¢ âì ¢
ãá«®¢¨ïå ¯à®ä¥áá¨®­ «ì­®© ¤¥ïâ¥«ì­®áâ¨ ­ ¢ëª¨ ¬ â¥¬ â¨ç¥áª®£® ¬®¤¥-
«¨à®¢ ­¨ïþ [2, á.230]. �¥§ á¯¥æ¨ «ì­®© ¯®¤£®â®¢ª¨ ­  § ­ïâ¨ïå ¯® ¬ -
â¥¬ â¨ª¥ ­¥«ì§ï £®â®¢¨âì ¨­¦¥­¥à­ë¥ ª ¤àë ª ä®à¬¨à®¢ ­¨î ­ ¢ëª®¢
¬ â¥¬ â¨ç¥áª®£® ¬®¤¥«¨à®¢ ­¨ï.

� ¤ ç  ¯®¤£®â®¢ª¨ ¡ã¤ãé¨å ¨­¦¥­¥à®¢ ­ ¢ëª ¬ ¬ â¥¬ â¨ç¥áª®£® ¬®-
¤¥«¨à®¢ ­¨ï ï¢«ï¥âáï ­ ¨¡®«¥¥ ®â¢¥âáâ¢¥­­®© ¨ âàã¤®¥¬ª®© ç áâìî ¢ ¬ -
â¥¬ â¨ç¥áª®¬ ®¡à §®¢ ­¨¨. �«ï à¥è¥­¨ï íâ®© § ¤ ç¨ ­¥®¡å®¤¨¬® ¢ë¯®«-
­¥­¨¥, ¯® ªà ©­¥© ¬¥à¥, á«¥¤ãîé¨å ãá«®¢¨©:

1. �®¤£®â®¢ª  ¯à¥¯®¤ ¢ â¥«¥© ¬ â¥¬ â¨ç¥áª¨å ª ä¥¤à, á¯®á®¡­ëå ¯®-
­¨¬ âì ¨ à¥è âì ¯à®¡«¥¬ã ¬ â¥¬ â¨ç¥áª®£® ®¡à §®¢ ­¨ï ¯® ¤ ­­®¬ã ­ -
¯à ¢«¥­¨î ¯®¤£®â®¢ª¨ ¨­¦¥­¥à­ëå ª ¤à®¢. �à¥¯®¤ ¢ â¥«¨ ¬ â¥¬ â¨ç¥á-
ª¨å ª ä¥¤à ¤®«¦­ë á¯¥æ¨ «¨§¨à®¢ âìáï ¯® ª®­ªà¥â­®¬ã ­ ¯à ¢«¥­¨î
¯®¤£®â®¢ª¨ ¨­¦¥­¥à­ëå ª ¤à®¢ ¨ ¨¬¥âì â¥á­ë¥ ª®­â ªâë á® á¯¥æ¨ «ì­ë¬¨
ª ä¥¤à ¬¨ ä ªã«ìâ¥â . �à ªâ¨ç¥áª¨¬¨ ¯ãâï¬¨ á®âàã¤­¨ç¥áâ¢  ¬ â¥¬ -
â¨ç¥áª¨å ª ä¥¤à á® á¯¥æ¨ «ì­ë¬¨ ª ä¥¤à ¬¨ ¬®£ãâ ¡ëâì ®¡áã¦¤¥­¨¥ ¨
¯à¨­ïâ¨¥ ¯à®£à ¬¬ ª ª ¯® ¬ â¥¬ â¨ª¥, â ª ¨ ¯® á¯¥æ¨ «ì­ë¬ ¤¨áæ¨¯«¨-
­ ¬, ¢¢¥¤¥­¨¥ ä ªã«ìâ â¨¢­ëå § ­ïâ¨© ­  áâ àè¨å ªãàá å, à §à ¡®â ­­ëå
­  ¬ â¥¬ â¨ç¥áª¨å ª ä¥¤à å.

2. �à®¢¥¤¥­¨¥ ¯à ªâ¨ç¥áª¨å § ­ïâ¨© ¯® ¬ â¥¬ â¨ª¥, á®¤¥à¦ é¨å § -
¤ ç¨ ¯à¨¬¥­¨â¥«ì­® ª â¥å­¨ª¥, ª ¯à®¨§¢®¤áâ¢ã ¨ ¡ã¤ãé¥© ¯à®ä¥áá¨¨. �à¨
íâ®¬ § ¤ ç¨ ¤®«¦­ë ¡ëâì ¯®¤®¡à ­ë â ª, çâ®¡ë ®­¨ ¨¬¥«¨ ª ª ä¨§¨ç¥á-
ª®¥, â ª ¨ â¥å­¨ç¥áª®¥ á®¤¥à¦ ­¨¥, ä®à¬ã«¨à®¢ª¨ § ¤ ç ­¥ ¡ë«¨ ¨áªãá-
áâ¢¥­­ë¬¨, ý¯á¥¢¤®â¥å­¨ç¥áª¨¬¨þ. ý�¥è ï íâ¨ § ¤ ç¨, ­¥®¡å®¤¨¬® ¢¤ã-
¬ë¢ âìáï ª ª ¢ ª®­ªà¥â­®¥ ¨å ãá«®¢¨¥, â ª ¨ ¢ ¯à¨¥¬ë ¬ â¥¬ â¨ç¥áª®£®
¨å à¥è¥­¨ï; ­¥®¡å®¤¨¬® ¢¤ã¬ç¨¢® ®â­¥áâ¨áì ª ¯à®æ¥ááã ¯¥à¥¢®¤  ãá«®-
¢¨© § ¤ ç¨ ­  ¬ â¥¬ â¨ç¥áª¨© ï§ëªþ [1, á.4]. � ãç¥¡­ë© ¯à®æ¥áá ¢¢®¤ïâáï
¯à®ä¥áá¨®­ «ì­ë¥ § ¤ ç¨ [5, á.74]. �­¥¤à¥­¨¥ ¢ ãç¥¡­ë© ¯à®æ¥áá § ¤ ç ¯®-
¤®¡­®£® â¨¯  ¯à¨ãç ¥â áâã¤¥­â®¢ ¢¨¤¥âì ã­¨¢¥àá «ì­®áâì ¬ â¥¬ â¨ç¥áª¨å
ä®à¬ã«, ¯à¨¢®¤¨â ª í«¥¬¥­â ¬ ¬ â¥¬ â¨ç¥áª®£® ¬®¤¥«¨à®¢ ­¨ï ¯à®ä¥á-
á¨®­ «ì­ëå § ¤ ç ¨§ à §«¨ç­ëå ®¡« áâ¥© ­ ãª¨ ¨ â¥å­¨ª¨.
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3. �¢¥¤¥­¨¥ ¢ ãç¥¡­ë© ¯à®æ¥áá ¯® ¬ â¥¬ â¨ª¥ ¢ë¯®«­¥­¨¥ « ¡®à â®à-
­ëå à ¡®â, ­ ç¨­ ï á ¯¥à¢®£® á¥¬¥áâà . �¥®¡å®¤¨¬®áâì ¢¢¥¤¥­¨ï « ¡®-
à â®à­ëå à ¡®â ¯® ¬ â¥¬ â¨ª¥ ¯à®¤¨ªâ®¢ ­® â¥¬, çâ® ¢ â¥å­¨ç¥áª¨å ¢ã-
§ å ¢®§à áâ îâ âà¥¡®¢ ­¨ï ª ¯à®ä¥áá¨®­ «ì­®© ¯®¤£®â®¢ª¥ ¡ã¤ãé¨å ¨­-
¦¥­¥à®¢ (¡ ª « ¢à®¢, ¬ £¨áâà®¢ ¨«¨ á¯¥æ¨ «¨áâ®¢). ý�®¯à®á ® « ¡®à -
â®à­ëå à ¡®â å ¯® ¬ â¥¬ â¨ª¥ ¨¬¥¥â ¨ ¨­®©, ®ç¥­ì £«ã¡®ª¨© ¨ ¢ ¦­ë©
 á¯¥ªâ, | ®â¬¥ç ¥â �.�. �®§®¢, | ç¥«®¢¥ç¥áª®¥ ¡ëâ¨¥ âà¥¡ã¥â ¥é¥ ®¤­®£®
¢ ¦­®£® ­ ¢ëª  £¥®¬¥âà¨ç¥áª®£® ¨«¨ ¯à®áâà ­áâ¢¥­­®£® ¢®®¡à ¦¥­¨ïþ [6,
á.14]. � ª ç¥áâ¢¥ § ¤ ­¨© ¬®£ãâ á«ã¦¨âì § ¤ ç¨ ­ å®¦¤¥­¨ï ­ ¨¬¥­ìè¥£®
à ááâ®ï­¨ï ¬¥¦¤ã ¤¢ã¬ï à¥ «ì­ë¬¨ ®¡ê¥ªâ ¬¨, ­  ¢ëç¨á«¥­¨¥ ­ ¨¬¥­ì-
è¥© (­ ¨¡®«ìè¥©) ¯«®é ¤¨, ­ ¨¬¥­ìè¥£® (­ ¨¡®«ìè¥£®) ®¡ê¥¬  à¥ «ì­ëå
®¡ê¥ªâ®¢. �  ¡®«¥¥ áâ àè¨å ªãàá å ¢ ª ç¥áâ¢¥ « ¡®à â®à­ëå à ¡®â ¬®¦­®
¯à¥¤«®¦¨âì § ¤ ­¨ï ¢ § ¢¨á¨¬®áâ¨ ®â ¯®«ãç ¥¬®© á¯¥æ¨ «ì­®áâ¨ ¨«¨ ¯®-
«ãç ¥¬®£® ­ ¯à ¢«¥­¨ï. �«ï à ¤¨®â¥å­¨ç¥áª¨å á¯¥æ¨ «ì­®áâ¥© ¬®¦­®
¯à¥¤«®¦¨âì § ¤ çã  ¯¯à®ªá¨¬ æ¨¨ á¨£­ «®¢ á ¯®¬®éìî ®àâ®£®­ «ì­ëå
¯®«¨­®¬®¢ ¨ á¯¥æ¨ «ì­ëå äã­ªæ¨© [5, á.131{142].

� ª¨¬ ®¡à §®¬, ¯à®ä¥áá¨®­ «ì­ ï ­ ¯à ¢«¥­­®áâì ¢ ¬ â¥¬ â¨ç¥áª®¬
®¡à §®¢ ­¨¨ ¨­¦¥­¥à­ëå ª ¤à®¢ ®áãé¥áâ¢«ï¥âáï ¢ ¯à®æ¥áá¥ ¯à¥¯®¤ ¢ ­¨ï
¬ â¥¬ â¨ª¨ ¨ ¯®§¢®«ï¥â ä®à¬¨à®¢ âì ­ ¢ëª¨ ¬ â¥¬ â¨ç¥áª®£® ¬®¤¥«¨à®-
¢ ­¨ï ¨ ª®¬¯¥â¥­æ¨¨ á¯¥æ¨ «¨áâ , ®¡¥á¯¥ç¨¢ îé¥£® £®â®¢­®áâì ¯à¨¬¥­ïâì
¯®«ãç¥­­ë¥ §­ ­¨ï, ã¬¥­¨ï ¨ ­ ¢ëª¨ ¢ ¯à ªâ¨ç¥áª®© ¤¥ïâ¥«ì­®áâ¨.
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� ¯à¥¯®¤ ¢ ­¨¨ ¬ â¥¬ â¨ª¨ èª®«ì­¨ª ¬ (®á®¡¥­­® áâ àè¥ª« áá­¨ª ¬)
®¡ëç­® ¯à¨¬¥­ï¥âáï ¬¥â®¤¨ª  ý¯àï¬®£®þ ®¡ãç¥­¨ï, ª®â®àãî £àã¡® ¬®¦­®
®¯¨á âì äà §®©: ý�âã § ¤ çã ­ã¦­® à¥è âì â ªþ. � íâ®¬ ­ ¯à ¢«¥­¨¨
á®à¨¥­â¨à®¢ ­® ¨ ¯®¤ ¢«ïîé¥¥ ¡®«ìè¨­áâ¢® ãç¥¡­¨ª®¢ ¨ ¯®á®¡¨© ¯® ¬ -
â¥¬ â¨ª¥, £« ¢­ ï æ¥«ì ª®â®àëå | ¯®ª § âì, ª ª ­ã¦­® à¥è âì § ¤ ç¨
â®£® ¨«¨ ¨­®£® â¨¯ . �® ¢ íâ¨å ª­¨£ å § ç áâãî ­¥  ªæ¥­â¨àã¥âáï ¢­¨¬ -
­¨¥ ­  ®¡êïá­¥­¨¨ â®£®, ¯®ç¥¬ã § ¤ çã ­ã¦­® à¥è âì ¨¬¥­­® â ª, ¯®ç¥¬ã
­¥ ¯à®å®¤¨â ª ª®©-â® ¨­®©, ­  ¯¥à¢ë© ¢§£«ï¤, ¡®«¥¥ ¯à®áâ®© á¯®á®¡, § ç¥¬
¢ à¥è¥­¨¨ áâ®«ìª®, ª § «®áì ¡ë, «¨è­¨å ãá«®¢¨©. �  íâ¨ ¢®¯à®áë ç é¥
¢á¥£® ­¥ ®â¢¥ç ¥â ¨ ãç¨â¥«ì: ¯®à®© ¨§-§  â®£®, çâ® ­¥ áç¨â ¥â ­ã¦­ë¬
íâ®£® ¤¥« âì (¢¥¤ì á¯®á®¡ à¥è¥­¨ï ¯®ª § ­!), ¯®à®© ¨§-§  í«¥¬¥­â à­®©
­¥å¢ âª¨ ¢à¥¬¥­¨,   ¯®à®© ¨ ¨§-§  ­¥¤®áâ â®ç­®© ª¢ «¨ä¨ª æ¨¨.

�  ­ è ¢§£«ï¤, ¨¬¥­­® ¢ íâ®¬ ªà®¥âáï ®¤­  ¨§ ¯à¨ç¨­ â®£®, çâ® ç áâ®
èª®«ì­¨ª¨ ¢« ¤¥îâ ¯à¨ñ¬ ¬¨ à¥è¥­¨ï § ¤ ç ¯®¢¥àå­®áâ­® ¨ ä®à¬ «ì­®.
�®ª  ý¯à®å®¤¨âáïþ ¤ ­­ ï â¥¬ , § ¤ ç¨ ¥éñ ª ª-â® à¥è îâáï, ­® ã¦¥ ç¥-
à¥§ ¬¥áïæ èª®«ì­¨ª ­¥ ¬®¦¥â á ¬®áâ®ïâ¥«ì­® à¥è¨âì ¤ ¦¥ áâ ­¤ àâ­®©
§ ¤ ç¨ (­¥ £®¢®àï ã¦¥ ® § ¤ ç å á® á«¥£ª  ­¥áâ ­¤ àâ­®© ¯®áâ ­®¢ª®©).

� ¯à®æ¥áá¥ ¤«¨â¥«ì­®© à ¡®âë ¢ «¨æ¥©áª¨å ¬ â¥¬ â¨ç¥áª¨å (¨ íª®-
­®¬¨ç¥áª¨å) ª« áá å ¯à¨ ¬¥å ­¨ª®-¬ â¥¬ â¨ç¥áª®¬ ä ªã«ìâ¥â¥ ��� ¨¬.
�.�. �®¬®­®á®¢  ¢®§­¨ª«  ¨¤¥ï ¢à¥¬ï ®â ¢à¥¬¥­¨ ¯à¥¤« £ âì ãç é¨¬áï
®è¨¡®ç­ë¥ á¯®á®¡ë à¥è¥­¨ï § ¤ ç (¨«¨ à¥è¥­¨ï á ª ª¨¬¨-â® ­¥¤®-
çñâ ¬¨). �à¨ íâ®¬ ¯à¥¯®¤ ¢ â¥«ì ­¨ª®£¤  § à ­¥¥ ­¥ £®¢®à¨â ® ¯à¥¤áâ®ï-
é¥© ®è¨¡ª¥. �â® ¯®§¢®«ï¥â ¤¥à¦ âì ª« áá ý¢ â®­ãá¥þ: ãç¥­¨ª¨ ¯à¨¢ëª îâ
ª â®¬ã, çâ® ­¥«ì§ï ¯à¨­¨¬ âì ý­  ¢¥àãþ ­¨ ®¤­ã ¨§ äà § ãç¨â¥«ï. �¥¬ á -
¬ë¬ ¢ èª®«ì­¨ª å ¢®á¯¨âë¢ ¥âáï  ¡á®«îâ­® ­¥®¡å®¤¨¬ë© á ¬®ª®­âà®«ì
¨ ªà¨â¨ç¥áª®¥ ®â­®è¥­¨¥ ª ¨§« £ ¥¬®¬ã ¬ â¥à¨ «ã.

�à¨ ¨§«®¦¥­¨¨ â¥®à¥â¨ç¥áª®£® ¬ â¥à¨ «  ¯à¥¯®¤ ¢ â¥«ì â ª¦¥ ¬®¦¥â
ã¬ëè«¥­­® ¤ âì ­¥¢¥à­ãî ä®à¬ã«¨à®¢ªã (ç é¥ ¢á¥£® ®¯ãáª ¥âáï ª ª®¥-
â® ¢ ¦­®¥ ®£à ­¨ç¥­¨¥). �« áá¨ç¥áª¨© ¯à¨¬¥à: ­¥¢¥à­®¥ ®¯à¥¤¥«¥­¨¥ ¯¥-
à¨®¤¨ç¥áª®© äã­ªæ¨¨ (ª®â®à®¥ á®¤¥à¦¨âáï ¤ ¦¥ ¢ ­¥ª®â®àëå ª­¨£ å) |
äã­ªæ¨ï ¨¬¥¥â ¯¥à¨®¤ T , ¥á«¨ f(x + T ) = f(x) ¤«ï ¢á¥å x, ¢å®¤ïé¨å ¢
®¡« áâì ®¯à¥¤¥«¥­¨ï. �®á«¥ â®£®, ª ª ãç¨â¥«ì ¤ ¢ « â ª®¥ ý®¯à¥¤¥«¥­¨¥þ,
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¡ë¢ «®, çâ® ãà®ª ¤«¨«áï ¥éñ 20{30 ¬¨­ãâ, ¯®ª  ªâ®-â® ¨§ ãç¥­¨ª®¢ ­¥
®¡­ àã¦¨¢ « ª®­âà¯à¨¬¥à, ¢ à¥§ã«ìâ â¥ ç¥£® ¢ ®¯à¥¤¥«¥­¨¥ ¤®¡ ¢«ï«®áì
ãá«®¢¨¥ f(x − T ) = f(x). �áñ íâ® ¢à¥¬ï ¯à¥¯®¤ ¢ â¥«ì  ªªãà â­® ¯®¤-
¢®¤¨« èª®«ì­¨ª®¢ ª ¯à®â¨¢®à¥ç¨î. � à¥§ã«ìâ â¥ ¢á¥ ãç é¨¥áï ª®­æ¥­â-
à¨àãîâáï ­  íâ®¬ ¯ã­ªâ¥ ®¯à¥¤¥«¥­¨ï, ¨å §­ ­¨¥ áâ ­®¢¨âáï ®á®§­ ­­ë¬.
�ç¥¢¨¤­®, çâ® ¥á«¨ ¡ë áà §ã ¡ë«® ¤ ­® ¢¥à­®¥ ®¯à¥¤¥«¥­¨¥, §­ ç¨â¥«ì­ ï
ç áâì èª®«ì­¨ª®¢ ã¯ãáâ¨«  ¡ë íâ®â ¢ ¦­ë© ¬®¬¥­â.

�à¨ íâ®¬ á¯¥æ¨ «ì­® áª®­áâàã¨à®¢ ­­ë¥ ýà¥è¥­¨ïþ § ¤ ç ¬®£ãâ á®-
¤¥à¦ âì ª ª £àã¡ë¥ ý«ï¯ëþ, ¢¨¤¨¬ë¥ ¯®çâ¨ áà §ã, â ª ¨ ­¥â®ç­®áâ¨ ¨«¨
â®­ª¨¥ «®£¨ç¥áª¨¥ ®è¨¡ª¨, ¯®¨áª ª®â®àëå ¬®¦¥â § ­ïâì ­¥¬ «® ¢à¥¬¥­¨
¤ ¦¥ ã á¯¥æ¨ «¨áâ . �à¨¬¥àë â ª¨å à¥è¥­¨© ¯à¨¢¥¤¥­ë ¢ áâ âìïå [1, 2].

�­ «¨§ ­¥¯à ¢¨«ì­®£® à¥è¥­¨ï ¨ ¯®¨áª ®è¨¡®ª (à¥çì, à §ã¬¥¥âáï, ¨¤ñâ
®¡ ý¨¤¥©­ëåþ ®è¨¡ª å,   ­¥ ¯à®áâ® ®¡  à¨ä¬¥â¨ç¥áª¨å ¯à®áçñâ å) ¬®£ãâ
®ª § âì ®£à®¬­ãî ¯®«ì§ã. �  ¯à¨¬¥à¥ íâ¨å ýà¥è¥­¨©þ ¬®¦­® à §®¡à âìáï
á ¯à®¡«¥¬®©, ¢ëï¢¨âì ª ª¨¥-â® â®­ª¨¥ ¬¥áâ  ¨, ­ ª®­¥æ, ¯®­ïâì, ¯®ç¥¬ã
§ ¤ çã â ª à¥è âì ­¥«ì§ï ¨ ª ª ¥ñ ­ã¦­® à¥è âì.

� ¯à®æ¥¤ãà¥ ¯®¨áª  ®è¨¡®ª ¢ à¥è¥­¨¨ ¥áâì ¥éñ ®¤¨­ ¢ ¦­ë© ¬®¬¥­â: ã
èª®«ì­¨ª  ¢®á¯¨âë¢ îâáï ­¥®¡å®¤¨¬ë¥ ­ ¢ëª¨ ¤«ï â®£®, çâ®¡ë ¯®â®¬ ­ -
å®¤¨âì ®è¨¡ª¨ ¨ ­¥¤®çñâë ¢ á®¡áâ¢¥­­ëå à ááã¦¤¥­¨ïå; ®­ ¯®áâ¥¯¥­­® ¢ë-
à ¡ âë¢ ¥â ª ª¨¥-â® á¢®¨  «£®à¨â¬ë íâ®£® ¯®¨áª . �¥§ âà¥­¨à®¢ª¨ íâ®£®
­¥ ¯à®¨áå®¤¨â.

� ¦­ãî à®«ì ¨£à ¥â âà¥­¨à®¢ª  ¯à®æ¥¤ãàë ¯®¨áª  ®è¨¡®ª ¨ ¢ ¯®¤£®-
â®¢ª¥ ¡ã¤ãé¨å ãç¨â¥«¥©. �®-¯¥à¢ëå, íâ® ¯à®áâ® ¯®¢ëè ¥â ¨å ¬ â¥¬ â¨-
ç¥áªãî ªã«ìâãàã. �, ¢®-¢â®àëå, ®­¨ â ª¦¥ ¢ëà ¡ âë¢ îâ ­ ¢ëª¨ ¨  «-
£®à¨â¬ë ¯à®¢¥àª¨ à¥è¥­¨© èª®«ì­¨ª®¢, çâ® ï¢«ï¥âáï ®¤­¨¬ ¨§ ¢ ¦­ëå
í«¥¬¥­â®¢ ¨å ¡ã¤ãé¥© ¯à®ä¥áá¨®­ «ì­®© ¤¥ïâ¥«ì­®áâ¨.

�¥è ï â¢®àç¥áª¨ ¨ á ¬®áâ®ïâ¥«ì­® à §­ë¥ § ¤ ç¨ (­¥ â®«ìª® ¢ ¬ â¥¬ -
â¨ª¥), ãç¥­¨ª¨ ç áâ® ®è¨¡ îâáï. �â® ­®à¬ «ì­®. �® ¥á«¨  ­ «¨§¨à®¢ âì
íâ¨ ®è¨¡ª¨, ¤¥« âì ¨§ ­¨å ¯à ¢¨«ì­ë¥ ¢ë¢®¤ë, â® ª èª®«ì­ë¬ ¢ë¯ãáª­ë¬
¨ ¢ã§®¢áª¨¬ ¢áâã¯¨â¥«ì­ë¬ íª§ ¬¥­ ¬ ãç é¨¥áï ¯à¨¢ëª îâ ¤¥©áâ¢®¢ âì
çñâª® ¨ ¡¥§®è¨¡®ç­®.
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ª ä¥¤à  ¢ëáè¥© ¬ â¥¬ â¨ª¨
�®áá¨ï, 111250, £. �®áª¢ , �à á­®ª § à¬¥­­ ï ã«., ¤.14

e-mail: AcademiaXXI@mail.ru
� á®ç¨­¥­¨ïå ¬ëá«¨â¥«¥© ¯à®è«®£® ¯à®¡«¥¬  ã¡¥¤¨â¥«ì­®áâ¨ ¢ ®á­®¢-

­®¬ ¢ëà ¦ « áì ¢ ¯®¨áª å ã¡¥¤¨â¥«ì­®£® ¬¥â®¤  ¤®ª § â¥«ìáâ¢  â¥å ¨«¨
¨­ëå ­ ãç­ëå ¨áâ¨­. �¥ª àâ áç¨â «, çâ® «î¤¨ ®¡ëç­® ®è¨¡ îâáï ­¥
áâ®«ìª® ¢ ¢®á¯à¨ïâ¨¨ ®¯ëâ­ëå ä ªâ®¢, áª®«ìª® ¢ ¨å ®á¬ëá«¥­¨¨, £¤¥ ­¥-
®¡å®¤¨¬® ¯à¨¬¥­ïâì ¬ â¥¬ â¨ç¥áª¨© ¬¥â®¤. � XVII{XVIII ¢¢. ¬ â¥¬ â¨-
ç¥áª¨©, â®ç­¥¥,  ªá¨®¬ â¨ç¥áª¨© ¬¥â®¤ ¢®á¯à¨­¨¬ «áï ª ª ¥¤¨­áâ¢¥­­ë©
¬¥â®¤ ¤®ª § â¥«ìáâ¢  ¨áâ¨­­®áâ¨ ¯®«®¦¥­¨© ¤ ¦¥ ¢ â¥å ®¡« áâïå §­ ­¨ï,
ª®â®àë¥ ­¥ ¨¬¥«¨ ®â­®è¥­¨ï ª ¬ â¥¬ â¨ª¥. �¯¨­®§  ¯à¥¤¯à¨­ï« ¯®¯ëâªã
 ªá¨®¬ â¨ç¥áª®£® ¯®áâà®¥­¨ï íâ¨ª¨, �¥©¡­¨æ | îà¨á¯àã¤¥­æ¨¨, �¨áâ®­
| ª®á¬®«®£¨¨, �®¬¥­áª¨© | ¤¨¤ ªâ¨ª¨. � 1762 £. �¥à«¨­áª ï  ª ¤¥-
¬¨ï ­ ãª ®¡êï¢¨«  ª®­ªãàá, § ¤ ç  ª®â®à®£® § ª«îç « áì ¢ â®¬, çâ®¡ë
¢ëïá­¨âì, á®¤¥à¦ â «¨ ä¨«®á®äáª¨¥ ¨áâ¨­ë, ¢ ç áâ­®áâ¨ ®á­®¢®¯®«®¦¥-
­¨ï â¥®«®£¨¨ ¨ ¬®à «¨, ¢®§¬®¦­®áâì áâ®«ì ¦¥ ®ç¥¢¨¤­®£® ¤®ª § â¥«ìáâ¢ ,
ª ª¨¬ ®¡« ¤ îâ ¨áâ¨­ë ¢ £¥®¬¥âà¨¨; ¥á«¨ ¦¥ â ª®© ¢®§¬®¦­®áâ¨ ­¥ áã-
é¥áâ¢ã¥â, â® ý. . . ª ª®¢  áâ¥¯¥­ì ¨å ¤®áâ®¢¥à­®áâ¨ ¨ ®¡« ¤ ¥â «¨ ¯®á«¥¤-
­ïï ¯®«­®â®© ã¡¥¤¨â¥«ì­®áâ¨þ [1, á. 52]. � ­â, ¢¤®å­®¢«¥­­ë© âà ªâ â®¬
�ìîâ®­  � â¥¬ â¨ç¥áª¨¥ ­ ç «  ­ âãà «ì­®© ä¨«®á®ä¨¨, ¯à¥¤áâ ¢¨« ­ 
íâ®â ª®­ªãàá à ¡®âã ý�áá«¥¤®¢ ­¨¥ ®ç¥¢¨¤­®áâ¨ ¯à¨­æ¨¯®¢ ¥áâ¥áâ¢¥­­®©
â¥®«®£¨¨ ¨ ¬®à «¨þ ¨ § ­ï« ¢â®à®¥ ¬¥áâ®.

�à®¡«¥¬  ã¡¥¤¨â¥«ì­®áâ¨ ­¥ ¬®£«  ­¥ ¢®«­®¢ âì ª« áá¨ª®¢ ¯¥¤ £®£¨ª¨,
å®âï ­¨ª®£¤  ­¥ ä®à¬ã«¨à®¢ « áì ¨¬¨ ª ª ¯¥¤ £®£¨ç¥áª ï ¯à®¡«¥¬ . �®-
¬¥­áª¨© ãâ¢¥à¦¤ «, çâ® ¤ ¦¥ ¨áâ¨­­®¬ã ¢ëáª §ë¢ ­¨î ¬®¦¥â ­¥ ¤®áâ -
¢ âì ã¡¥¤¨â¥«ì­®áâ¨: ý�¬ ¢á¥£¤  âà¥¡ã¥â ¤®ª § â¥«ìáâ¢ ãâ¢¥à¦¤ ¥¬®© ¨á-
â¨­ë. �«¥¤®¢ â¥«ì­®, ¥á«¨ âë ¯à¥¤« £ ¥èì ª ª®¥-«¨¡® ãâ¢¥à¦¤¥­¨¥, ¤¥-
« © â ª, çâ®¡ë ¢ ¤®ª § â¥«ìáâ¢ å ­¥ ¡ë«® ­¥¤®áâ âª þ [2, â. 2, á. 185].
� íâ¨å á«®¢ å �®¬¥­áª®£® á®¤¥à¦¨âáï ¢ ¦­¥©è¨© ¤«ï ¯¥¤ £®£¨ª¨  á¯¥ªâ
¯à®¡«¥¬ë ã¡¥¤¨â¥«ì­®áâ¨: ¢ â®¬, çâ® ¯à¥¤áâ ¢«ï¥âáï ¨áâ¨­­ë¬ ãç¨â¥«î
¨«¨  ¢â®àã ãç¥¡­¨ª , ãç é¥£®áï ¥é¥ ¯à¥¤áâ®¨â ã¡¥¤¨âì. �¡ íâ®¬ ¦¥ ¯¨á «
�ìî¨: ý� ª ¡ë ­¨ ¡ë«® ¨áâ¨­­® ¨§ãç ¥¬®¥ ¤«ï â¥å, ªâ® íâ® ®¡­ àã¦¨«
¨ ¢ çì¥¬ ®¯ëâ¥ ®­® äã­ªæ¨®­¨à®¢ «®, ¢ ­¥¬ ­¥â ­¨ç¥£®, çâ® ¤¥« «® ¡ë
¥£® §­ ­¨¥¬ ¤«ï ãç¥­¨ª®¢ [3, á. 309]þ. �â¨ á®®¡à ¦¥­¨ï ¯®§¢®«ïîâ ­ ¬
à áá¬ âà¨¢ âì ¯à®¡«¥¬ã ã¡¥¤¨â¥«ì­®áâ¨ ª ª æ¥­âà «ì­ãî ä¨«®á®äáªãî
¯à®¡«¥¬ã ¯¥¤ £®£¨ª¨ [4, á. 185].

�ä®à¬ã«¨àã¥¬ ¯à¨­æ¨¯ ã¡¥¤¨â¥«ì­®áâ¨ ª ª á®¢®ªã¯­®áâì ¯à ¢¨«, ¯®-
áà¥¤áâ¢®¬ ª®â®àëå ­ ãç­ë¥, íâ¨ç¥áª¨¥, à¥«¨£¨®§­ë¥ ¨ ¤àã£¨¥ ¨áâ¨­ë, ¯®¤-
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«¥¦ é¨¥ ®á¬ëá«¥­¨î ¨ ãá¢®¥­¨î, ¯à¨®¡à¥â îâ ¯®«­®âã ã¡¥¤¨â¥«ì­®áâ¨.
� ¤¨¤ ªâ¨ª¥ ¢ à®«¨ â ª¨å ¯à ¢¨« ¢ëáâã¯ îâ ¤¨¤ ªâ¨ç¥áª¨¥ ¯à¨­æ¨¯ë

¤®áâã¯­®áâ¨, á®§­ â¥«ì­®áâ¨, ­ ãç­®áâ¨, á¨áâ¥¬­®áâ¨ ¨ ¤à. �®£¤  ¯à¨­æ¨¯
ã¡¥¤¨â¥«ì­®áâ¨ ï¢¨âáï ¢á¥®¡é¨¬, ¨«¨ ã­¨¢¥àá «ì­ë¬ ¯à¨­æ¨¯®¬, ­  ®á-
­®¢¥ ª®â®à®£® áâà®¨âáï ¨¥à àå¨ç¥áª ï á¨áâ¥¬  ¤¨¤ ªâ¨ç¥áª¨å ¯à¨­æ¨¯®¢
¨ ¬¥â®¤¨ç¥áª¨å ãá«®¢¨© ¨å à¥ «¨§ æ¨¨ ¢ ¯¥¤ £®£¨ç¥áª®© ¯à ªâ¨ª¥.

�¥àª®¢ì à¥è ¥â ¯à®¡«¥¬ã ã¡¥¤¨â¥«ì­®áâ¨ á ¯®¬®éìî çã¤ , â ©­ë ¨  ¢-
â®à¨â¥â . �à®â¨¢ íâ®£® ¢® ¢á¥ ¢à¥¬¥­  ¢ëáâã¯ «¨ ¢ë¤ îé¨¥áï ¬ëá«¨â¥«¨
¨ ãç¥­ë¥. �é¥ ¢ IX ¢. ¢¥«¨ª¨© ä¨«®á®ä-áå®« áâ �à¨ã£¥­  ¯¨á «: ý� §ã¬
®¯¨à ¥âáï ­  ¨áâ¨­ã, ®­ ­¥ ¯à®¨áå®¤¨â ®â  ¢â®à¨â¥â þ [5, á. 296]. �  â¥å
¦¥ ¯®§¨æ¨ïå áâ®ï«¨ ¢¥«¨ª¨¥ £ã¬ ­¨áâë, ¯à®á¢¥â¨â¥«¨ ¨ ãç¥­ë¥ �®¢®£®
¢à¥¬¥­¨.

�à®¡«¥¬  ã¡¥¤¨â¥«ì­®áâ¨ ­¥¯®áà¥¤áâ¢¥­­® á¢ï§ ­  á ¯à®¡«¥¬®©  ¢â®-
à¨â¥â  ãç¨â¥«ï (  â ª¦¥ ¯®«¨â¨ª , ®¡é¥áâ¢¥­­®£® ¤¥ïâ¥«ï, ¯¨á â¥«ï ¨ â.¯.)
¨ ¨¬¥¥â à §«¨ç­ë¥  á¯¥ªâë: ¢®§à áâ­ë¥, £¥­¤¥à­ë¥ ¨ ¤à. �á¯®«ì§®¢ ­¨¥
ª®¬¯ìîâ¥à­ëå ¨ ª®¬¬ã­¨ª æ¨®­­ëå â¥å­®«®£¨© ¢ ®¡ãç¥­¨¨ ¨ ª®­âà®«¥
§­ ­¨© ¤®¡ ¢«ï¥â ¯à®¡«¥¬¥ ã¡¥¤¨â¥«ì­®áâ¨ ¤®¯®«­¨â¥«ì­ë¥  á¯¥ªâë. �â-
­®è¥­¨¥ ãç é¨åáï ¨ ¯à¥¯®¤ ¢ â¥«¥© ª ¨­ä®à¬ æ¨¨, á®®¡é ¥¬®© ª®¬¯ìî-
â¥à®¬ ª®«¥¡«¥âáï ®â  ¡á®«îâ­®£® ¤®¢¥à¨ï ¤® ¯®«­®£® ­¥¯à¨ïâ¨ï. �à¨¬¥-
à®¬ â ª®£® ­¥¯à¨ïâ¨ï ï¢«ï¥âáï ®â­®è¥­¨¥ ¬­®£¨å ¯¥¤ £®£®¢ ª à¥§ã«ìâ â ¬
ª®¬¯ìîâ¥à­®£® ª®­âà®«ï.

�á¥ ¢ëè¥áª § ­­®¥ á¢¨¤¥â¥«ìáâ¢ã¥â ® â®¬, çâ® ¯à®¡«¥¬  ã¡¥¤¨â¥«ì-
­®áâ¨, ¥¥ à®«ì ¢ ¯¥¤ £®£¨ç¥áª®© â¥®à¨¨ ¨ ¯à ªâ¨ª¥ ®¡ãç¥­¨ï, ¯ãâ¨ ¥¥ à §-
à¥è¥­¨ï ­ã¦¤ îâáï ¢ ª®¬¯«¥ªá­ëå ¨áá«¥¤®¢ ­¨ïå á¯¥æ¨ «¨áâ®¢: ¯¥¤ £®-
£®¢, ä¨«®á®ä®¢, ¯á¨å®«®£®¢, ¯®«¨â®«®£®¢, á®æ¨®«®£®¢ ¨ ¤à.
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�¥ä®à¬  ¢ëáè¥© èª®«ë, ¯à®¢®¤¨¬ ï ¢ ¯®á«¥¤­¨¥ £®¤ë, áãé¥áâ¢¥­­®
¨§¬¥­¨«  ®â« ¦¥­­ãî á®¢¥âáªãî á¨áâ¥¬ã ®¡ãç¥­¨ï, ¢ â®¬ ç¨á«¥ ¨ ¬ â¥-
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ªãàá. �à¨ íâ®¬ ª®«¨ç¥áâ¢®  ã¤¨â®à­ëå ç á®¢, ¢ë¤¥«ï¥¬ëå ­  ¨§ãç¥­¨¥
íâ¨å ¤¨áæ¨¯«¨­, §­ ç¨â¥«ì­® ã¬¥­ìè¨«®áì,   áâ ­¤ àâë ¨§¬¥­¨«¨áì ¬ «®.
� ª¨¬ ®¡à §®¬, ¢®§à®á«  ¤®«ï â¥®à¥â¨ç¥áª®£® ¨ ¯à ªâ¨ç¥áª®£® ¬ â¥à¨ « ,
¢ë­®á¨¬®£® ­  á ¬®áâ®ïâ¥«ì­®¥ ®á¢®¥­¨¥ áâã¤¥­â ¬¨.

�éãâ¨¬® ãá¨«¨¢ îâ ¯à®¡«¥¬­ãî á¨âã æ¨î á¯¥æ¨ä¨ç¥áª¨¥ ä ªâ®àë,
¯à¨áãé¨¥ ¡ ª « ¢à ¬ ­ è¥£® �� ��� ¨ ¨¬¥îé¨¥ ¬¥áâ® ¢ ¤àã£¨å ¯¥¤ -
£®£¨ç¥áª¨å ¢ã§ å, â ª¨¥ ª ª

1) ­¨§ª¨¥ ª®­ªãàáë, ­ ¡«î¤ ¢è¨¥áï ¢ ¯®á«¥¤­¨¥ £®¤ë, ª ª á«¥¤áâ¢¨¥,
­¨§ª¨© ãà®¢¥­ì ¯®¤£®â®¢«¥­­®áâ¨ ¯® í«¥¬¥­â à­®© ¬ â¥¬ â¨ª¥ ã ç áâ¨
áâã¤¥­â®¢ ¬« ¤è¨å ªãàá®¢;

2) ­¥®á®§­ ­­®áâì  ¡¨âãà¨¥­â ¬¨ «¨ç­®© ®â¢¥âáâ¢¥­­®áâ¨ §  á¢®¥ ®¡ã-
ç¥­¨¥, ¯à¨¢ëçª  ¯®«ãç âì £®â®¢ë¥ §­ ­¨ï, ­¥ã¬¥­¨¥ ãç¨âìáï, ­¥§­ ­¨¥
áâã¤¥­â ¬¨ ¬¥â®¤®¢ ¨ ¯à¨¥¬®¢ ®à£ ­¨§ æ¨¨ á ¬®áâ®ïâ¥«ì­®© à ¡®âë, ¢
â®¬ ç¨á«¥ ¨ á ãç¥¡­®© «¨â¥à âãà®© ¯à¨¢®¤ïâ ª â®à¬®¦¥­¨î à §¢¨â¨ï ¨
§ âãå ­¨î ¨å â¢®àç¥áª¨å á¯®á®¡­®áâ¥©;

3) ¯à®¯ãáª § ­ïâ¨© ¯® ã¢ ¦¨â¥«ì­ë¬ ¯à¨ç¨­ ¬;
4) ­¥¤®áâ â®ç­ë© ¨ ®âà¨æ â¥«ì­® í¬®æ¨®­ «ì­® ®ªà è¥­­ë© â¥ªãé¨©

ª®­âà®«ì.
�ç¥¢¨¤­®, ®à£ ­¨§ æ¨ï ¨ àãª®¢®¤áâ¢® á ¬®áâ®ïâ¥«ì­®© à ¡®â®© áâã¤¥­-

â®¢, ®á®¡¥­­® ­  ¬« ¤è¨å ªãàá å, ï¢«ï¥âáï  ªâã «ì­®© § ¤ ç¥©, áâ®ïé¥©
¯¥à¥¤ ª ¦¤ë¬ ¯à¥¯®¤ ¢ â¥«¥¬ ¢ëáè¥© èª®«ë. �á¯¥è­®¥ ®¢« ¤¥­¨¥ ­ ¢ë-
ª ¬¨ ¨ à §«¨ç­ë¬¨ ä®à¬ ¬¨ ®à£ ­¨§ æ¨¨ á ¬®áâ®ïâ¥«ì­®© ãç¥¡­®© ¤¥ï-
â¥«ì­®áâ¨ ¢¥¤¥â ª ä®à¬¨à®¢ ­¨î «¨ç­®áâ­®© ª®¬¯¥â¥­â­®áâ¨ ¡ã¤ãé¥£®
á¯¥æ¨ «¨áâ , ®¡«¥£ç¨â âàã¤ ¯à¥¯®¤ ¢ â¥«¥© ­  áâ àè¨å ªãàá å ¨, £« ¢­®¥,
á®§¤ áâ ¯®«®¦¨â¥«ì­ãî ¬®â¨¢ æ¨î ¨ ãá«®¢¨ï ¤«ï â¢®àç¥áª®£® à®áâ  ª ª
®¡ãç ¥¬ëå, â ª ¨ ¨å ­ áâ ¢­¨ª®¢.
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�«ï à¥ «¨§ æ¨¨ áä®à¬ã«¨à®¢ ­­®© § ¤ ç¨ ¯à¥¯®¤ ¢ â¥«î ¢ ¦­® á -
¬®¬ã §­ âì ¨ ã¬¥âì ¨á¯®«ì§®¢ âì âà ¤¨æ¨®­­ë¥ ¨ ­¥âà ¤¨æ¨®­­ë¥ ä®à¬ë
®à£ ­¨§ æ¨¨ á ¬®áâ®ïâ¥«ì­®© ãç¥¡­®© ¨ ­ ãç­®-¨áá«¥¤®¢ â¥«ìáª®© ¤¥ï-
â¥«ì­®áâ¨ áâã¤¥­â®¢.

�  á®¢à¥¬¥­­®¬ íâ ¯¥ à §¢¨â¨ï ®á®¡®¥ §­ ç¥­¨¥ ¨¬¥¥â ã¬¥­¨¥ £à ¬®â­®
¨á¯®«ì§®¢ âì ¢®§¬®¦­®áâ¨ ª®¬¯ìîâ¥à . �¥áá¯®à­®, ­¥ áâ®¨â á¢®¤¨âì àãª®-
¢®¤áâ¢® á ¬®áâ®ïâ¥«ì­®© à ¡®â®© ª ¯à¥¤®áâ ¢«¥­¨î ®¡ãç îé¨å ¯à®£à ¬¬
áâã¤¥­â ¬. �¨à®ª®¥ ¨á¯®«ì§®¢ ­¨¥ ª®¬¯ìîâ¥à­®© â¥å­¨ª¨, âà¥¡ã¥â ¯®-
¯à¥¦­¥¬ã  ªâ¨¢­®£® «¨ç­®£® ãç áâ¨ï ¯à¥¯®¤ ¢ â¥«ï, çâ® ¨ § áâ ¢«ï¥â ­ á
á­®¢  ®¡à é âìáï ª ª« áá¨ç¥áª®¬ã ®¯ëâã ¯¥¤ £®£®¢.

� ¬¨ ¨§ãç ¥âáï ®¯ëâ ¨ à §à ¡ âë¢ ¥âáï á¨áâ¥¬  àãª®¢®¤áâ¢  á ¬®áâ®-
ïâ¥«ì­®© à ¡®â®© áâã¤¥­â®¢ ¢ ¯à¥¯®¤ ¢ ­¨¨ ¬ â¥¬ â¨ç¥áª¨å ¤¨áæ¨¯«¨­,
¢ ¡®«ìè¥© ¬¥à¥ ¬ â¥¬ â¨ç¥áª®£®  ­ «¨§ . �á­®¢­ë¥  ªæ¥­âë ¯à¨ ¥¥ à §-
à ¡®âª¥ áâ ¢ïâáï ­  á®§¤ ­¨¨ ¯®«®¦¨â¥«ì­®© ¬®â¨¢ æ¨¨ ¢ á ¬®®¡ãç¥­¨¨,
 ªâ¨¢¨§ æ¨¨ â¢®àç¥áª®£® ­ ç «  ­ è¨å áâã¤¥­â®¢, ä®à¬¨à®¢ ­¨¨ ¬ â¥¬ -
â¨ç¥áª¨å ª®¬¯¥â¥­æ¨© ¡ã¤ãé¥£® ¯¥¤ £®£ .

�£à®¬­ë© ¯®«®¦¨â¥«ì­ë© ®¯ëâ ­ ª®¯«¥­ ¯à¥¯®¤ ¢ â¥«ï¬¨ ­ è¥£®
ä ªã«ìâ¥â  ¬ â¥¬ â¨ª¨ ¨ ¨­ä®à¬ â¨ª¨ ¯à®ä. �®«ïª®¢®© �.�. ¨ ¤®æ. �¬¥-
«¨ª®¬ �.�. ¢ à¥ «¨§ æ¨¨ à¥©â¨­£®¢®© á¨áâ¥¬ë ®æ¥­¨¢ ­¨ï â¥ªãé¥© á ¬®á-
â®ïâ¥«ì­®© à ¡®âë áâã¤¥­â®¢.

�®«¥¥ ¯®«ã¢¥ª  ­¥âà ¤¨æ¨®­­ë¬¨ ä®à¬ ¬¨ ¢­¥ ã¤¨â®à­®© à ¡®âë á®
áâã¤¥­â ¬¨ § ­¨¬ ¥âáï �¨áª®¢¨ç �.�. � ¥ñ â¢®àç¥áª®¬ ¡ £ ¦¥ ¬ áá  á ¡«¥á-
ª®¬ à¥ «¨§®¢ ­­ëå ¬¥à®¯à¨ïâ¨©: íâ® ¨ ý�ãâ¥è¥áâ¢¨ï ¢£«ã¡ì ¢¥ª®¢þ, ¢
å®¤¥ ª®â®àëå áâã¤¥­âë, ý¯¥à¥¬¥é ïáì ¢® ¢à¥¬¥­¨þ, ¢áâà¥ç îâáï á ¢ë¤ î-
é¨¬¨áï ¬ â¥¬ â¨ª ¬¨ ¯à®è«®£®; ¨ ý� â¥¬ â¨ç¥áª¨¥ ª®­£à¥ááëþ, ¢®áá®§-
¤ îé¨¥  â¬®áä¥àã ¯à®¢¥¤¥­¨ï áà¥¤­¥¢¥ª®¢ëå á®¡à ­¨© ¯¥à¥¤®¢ëå ¬ â¥-
¬ â¨ª®¢; ¨ ý�®¯®«®£¨ç¥áª¨¥ è®ãþ, á®áâ ¢«¥­­ë¥ ¨§ ¯¥á¥­­ëå, áâ¨å®â¢®à-
­ëå ¨ ¤ ¦¥ ªã«¨­ à­ëå ­®¬¥à®¢ áâã¤¥­ç¥áª®£® â¢®àç¥áâ¢ , ¯®á¢ïé¥­­ëå
ª®­ªà¥â­®© â¥¬ â¨ª¥; ¨ ¬­®£¨¥ ¤àã£¨¥ ä®à¬ë áâã¤¥­ç¥áª¨å à ¡®â, § ª ­-
ç¨¢ îé¨åáï â¥ âà «¨§®¢ ­­ë¬¨ ¢ëáâã¯«¥­¨ï¬¨. � ª®£® à®¤  â¢®àç¥áª¨¥
¬¥à®¯à¨ïâ¨ï âà¥¡ãîâ, ª ª ¯à ¢¨«®, ¡®«ìè®© ¨ à §­®®¡à §­®© ¯®¤£®â®-
¢¨â¥«ì­®© à ¡®âë. �â® ¬­®£®®¡à §¨¥ ¢¨¤®¢ à ¡®â ¨ ¯®§¢®«ï¥â ­ ¨¡®«¥¥
¯®«­® ¨á¯®«ì§®¢ âì â¢®àç¥áª¨© ¯®â¥­æ¨ « ¡®«ìè¨å £àã¯¯ áâã¤¥­â®¢, ¯®-
àãç ï ª ¦¤®¬ã â®, çâ® ¤«ï ­¥£® ­ ¨¡®«¥¥ ¨­â¥à¥á­®.

�à ¤¨æ¨¨ ­ è¨å ¯à¥¯®¤ ¢ â¥«¥© ¨§ãç îâáï, ®á¬ëá«¨¢ îâáï, ¯¥à¥à ¡ -
âë¢ îâáï ¨ ¯à®¤®«¦ îâáï ­ ¬¨. � ª, ­ ¯à¨¬¥à, ¯®¤ ­ è¨¬ àãª®¢®¤áâ¢®¬
¢ 2007 £®¤ã ¢ à ¬ª å ¯à §¤­®¢ ­¨ï 300-«¥â¨ï �. �©«¥à  áâã¤¥­âë 1{3 ªãà-
á®¢ ¯à¥¤áâ ¢¨«¨ à¥§ã«ìâ â á¢®¥© ¢­¥ ã¤¨â®à­®© à ¡®âë ¢ ä®à¬¥ â¥ âà «¨-
§ æ¨¨ ý� á¥¤ ­¨¥ �¥â¥à¡ãà£áª®©  ª ¤¥¬¨¨ ­ ãª, ¯®á¢ïé¥­­®¥ �.�©«¥àãþ.
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�®áã¤ àáâ¢¥­­ë© ®¡à §®¢ â¥«ì­ë© áâ ­¤ àâ ¢ ï¢­®¬ ¨«¨ ­¥ï¢­®¬ ¢¨¤¥

á®¤¥à¦¨â ®¯à¥¤¥«ñ­­ë¥ á®æ¨®ªã«ìâãà­ë¥ ®à¨¥­â æ¨¨, á¢ï§ ­­ë¥ á ®¡ãç¥-
­¨¥¬ ¨ ¢®á¯¨â ­¨¥¬ ¬®«®¤®£® ¯®ª®«¥­¨ï ¢ á®®â¢¥âáâ¢¨¨:  ) á ­®à¬ â¨¢­ë¬
ª ­®­®¬ «¨ç­®áâ¨ (£à ¦¤ ­¨­ ), ¯à¨­ïâë¬ ¢ ¤ ­­®¬ ®¡é¥áâ¢¥; ¡) á ­®à¬ -
â¨¢­ë¬¨ âà¥¡®¢ ­¨ï¬¨ à á¯à®áâà ­ñ­­ëå ¢ ¤ ­­®¬ ®¡é¥áâ¢¥ á®æ¨ «ì­ëå
à®«¥©.

�¥å­®«®£¨ï ®¡ãç¥­¨ï ¢ ¬ «ëå £àã¯¯ å ¯® ¬¥â®¤¨ª¥ á®âàã¤­¨ç¥áâ¢  áâã-
¤¥­â®¢ £ã¬ ­¨â à­ëå á¯¥æ¨ «ì­®áâ¥©, ª ª «¨ç­®áâ­® ®à¨¥­â¨à®¢ ­­ ï,
­ ¨¡®«¥¥ ¯®«­® ®â¢¥ç ¥â âà¥¡®¢ ­¨ï¬ £®áã¤ àáâ¢¥­­®£® áâ ­¤ àâ . �¥å-
­®«®£¨ï ®¡ãç¥­¨ï ¢ ¬ «ëå £àã¯¯ å ¯® ¬¥â®¤¨ª¥ á®âàã¤­¨ç¥áâ¢  ª ª ª®«-
«¥ªâ¨¢­ ï ¤¥ïâ¥«ì­®áâì ¯à¥¤¯®« £ ¥â:

{ ®à£ ­¨§ æ¨î á®¢¬¥áâ­ëå ¤¥©áâ¢¨©, ¢¥¤ãéãî ª  ªâ¨¢¨§ æ¨¨ ãç¥¡­®-
¯®§­ ¢ â¥«ì­ëå ¯à®æ¥áá®¢;

{ à á¯à¥¤¥«¥­¨¥ ­ ç «ì­ëå ¤¥©áâ¢¨© ¨ ®¯¥à æ¨© (à®«¥©);
{ ª®¬¬ã­¨ª æ¨î, ®¡é¥­¨¥, ¡¥§ ª®â®àëå ­¥¢®§¬®¦­ë à á¯à¥¤¥«¥­¨¥,

®¡¬¥­ ¨ ¢§ ¨¬®¯®­¨¬ ­¨¥, ¨ ¡« £®¤ àï ª®â®àë¬, ¯« ­¨àãîâáï  ¤¥-
ª¢ â­ë¥ ãç¥¡­®© § ¤ ç¥ ãá«®¢¨ï ¤¥ïâ¥«ì­®áâ¨ ¨ ®áãé¥áâ¢«ï¥âáï ¢ë-
¡®à á®®â¢¥âáâ¢ãîé¨å á¯®á®¡®¢ ¤¥©áâ¢¨ï;

{ ®¡¬¥­ á¯®á®¡ ¬¨ ¤¥©áâ¢¨ï, ¢ë§ë¢ ¥¬ë© ­¥®¡å®¤¨¬®áâìî ¯®áâà®¥­¨ï
à §«¨ç­ëå ¬®¤¥«¥© ¤«ï ¯®«ãç¥­¨ï á®¢®ªã¯­®£® ¯à®¤ãªâ  ¤¥ïâ¥«ì-
­®áâ¨ ¨ à¥è¥­¨ï ¯à®¡«¥¬ë;

{ à¥ä«¥ªá¨î, ç¥à¥§ ª®â®àãî ãáâ ­ ¢«¨¢ ¥âáï ®â­®è¥­¨¥ ãç áâ­¨ª  ª
á®¡áâ¢¥­­®¬ã ¤¥©áâ¢¨î ¨ ®¡¥á¯¥ç¨¢ ¥âáï  ¤¥ª¢ â­ ï ª®àà¥ªæ¨ï íâ®£®
¤¥©áâ¢¨ï.

�  § ­ïâ¨ïå, ¯à®¢®¤¨¬ëå ¯® íâ®© â¥å­®«®£¨¨, ¯à®¨áå®¤¨â ¯à®æ¥áá á®-
æ¨ «¨§ æ¨¨ ¢á«¥¤áâ¢¨¥ à®«¥¢®£® ãç áâ¨ï áâã¤¥­â®¢ ¢ à¥è¥­¨¨ ¯à®¡«¥¬ë
¨, ª ª á«¥¤áâ¢¨¥, | ãá¢®¥­¨¥ áâã¤¥­â ¬¨ á®æ¨ «ì­®£® ®¯ëâ , æ¥­­®áâ¥©,
­®à¬ ¯®¢¥¤¥­¨ï, á®®â¢¥âáâ¢ãîé¨å ¤ ­­®¬ã ®¡é¥áâ¢ã, á®æ¨ «ì­®© £àã¯¯¥,
á®æ¨ «ì­®© à®«¨. �à®æ¥áá á®æ¨ «¨§ æ¨¨ ¯®§¢®«ï¥â «¨ç­®áâ¨ áâ âì ¯®«­®-
¯à ¢­ë¬ ç«¥­®¬ ®¡é¥áâ¢ , § ­ïâì ¢ ­ñ¬ ®¯à¥¤¥«ñ­­ãî ¦¨§­¥­­ãî ¯®§¨-
æ¨î ¨ ¦¨âì â ª, ª ª âà¥¡ãîâ ®¡ëç ¨ ¨ âà ¤¨æ¨¨.
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�¥å­®«®£¨ï ®¡ãç¥­¨ï ¢ ¬ «ëå £àã¯¯ å ¯® ¬¥â®¤¨ª¥ á®âàã¤­¨ç¥áâ¢ 
¯à¥¤áâ ¢«ï¥â ¯à®æ¥áá ¯¥¤ £®£¨ç¥áª®£® ¢§ ¨¬®¤¥©áâ¢¨ï ¯à¥¯®¤ ¢ â¥«ï á®
áâã¤¥­â ¬¨, ­ ¯à ¢«¥­­ë© ­  à §¢¨â¨¥ ¨ á ¬®à §¢¨â¨¥ «¨ç­®áâ¨ ®¡ãç -
îé¨åáï ¨ ®á­®¢ ­­ë© ­  ¢ëï¢«¥­¨¨ ¨ ãçñâ¥ ¨å ¨­¤¨¢¨¤ã «ì­ëå ®á®¡¥­-
­®áâ¥© ª ª áã¡ê¥ªâ®¢ ¯®§­ ¢ â¥«ì­®© ¤¥ïâ¥«ì­®áâ¨. �® á¨áâ¥¬¥ æ¥­­®áâ¥©
íâ  â¥å­®«®£¨ï ¢ ¯à¨­æ¨¯¥ ®â«¨ç ¥âáï ®â âà ¤¨æ¨®­­®©. � ¬ë¬ §­ ç¨-
¬ë¬ ¢ ®¡ãç¥­¨¨ ¯® ¤ ­­®© â¥å­®«®£¨¨ ï¢«ï¥âáï ­¥ ®â¢¥â ãç é¥£®áï ¯à¥-
¯®¤ ¢ â¥«î,   ¥£® à ¡®â  ¢ ¬ «®© £àã¯¯¥, ª®£¤  ¨¤ñâ ¯®¤£®â®¢ª  ¨ ®¡áã¦-
¤¥­¨¥ ¢®¯à®á®¢ â¥®à¨¨ ¨ ¬¥â®¤®¢ à¥è¥­¨ï ¬ â¥¬ â¨ç¥áª¨å § ¤ ç. �¬¥­­®
¢ £àã¯¯¥ ®áãé¥áâ¢«ï¥âáï á ¬®®¡ãç¥­¨¥, ãç é¨¥áï á ¬¨ ¯à¨å®¤ïâ ª â¥¬
¨«¨ ¨­ë¬ ¢ë¢®¤ ¬, ®¡êïá­ïîâ ¤àã£ ¤àã£ã á®¤¥à¦ ­¨¥ ¨ «®£¨ªã ãç¥¡­®£®
¬ â¥à¨ « . �®íâ®¬ã ­¥ ý¤®«®¦¨âìþ ¯à¥¯®¤ ¢ â¥«î ® á¢®¨å §­ ­¨ïå,   ®¡-
¬¥­ïâìáï §­ ­¨ï¬¨ ¢ ¯à®æ¥áá¥ ¯®¤£®â®¢ª¨, ¢ëà ¡®â âì á¢®î á®¡áâ¢¥­­ãî
| ¨ £àã¯¯®¢ãî ¨ á¢®î «¨ç­ãî â®çªã §à¥­¨ï | ¢ íâ®¬ á¬ëá« § ­ïâ¨ï.
� ¤ ç  ¯à¥¯®¤ ¢ â¥«ï | ¤¥à¦ âì ãç¥¡­ãî á¨âã æ¨î ¯®¤ ª®­âà®«¥¬ ¨ ¯à¨
­¥®¡å®¤¨¬®áâ¨ ¯®¬®çì ¢ëà ¡®â âì ¯à ¢¨«ì­®¥ à¥è¥­¨¥. � ª¨¬ ®¡à §®¬,
ãá¨«¨¢ ¥âáï ®¡ãç îé ï äã­ªæ¨ï ª®­âà®«ï.

�ãé­®áâ­ë¬¨ ¯à¨§­ ª ¬¨ ¨áá«¥¤ã¥¬®£® ¯à®æ¥áá  ®¡ãç¥­¨ï ï¢«ïîâáï:
­ ¯®«­¥­¨¥ ãç¥¡­®© ¤¥ïâ¥«ì­®áâ¨ áâã¤¥­â®¢ «¨ç­®áâ­ë¬ á¬ëá«®¬; äã­ª-
æ¨®­¨à®¢ ­¨¥ ¤ ­­®£® ¯à®æ¥áá  ¢ ãá«®¢¨ïå à §¢¨¢ îé¥© ®¡à §®¢ â¥«ì­®©
áà¥¤ë; ¤¨ «®£®¢ë© å à ªâ¥à ®¡é¥­¨ï ¬¥¦¤ã áã¡ê¥ªâ ¬¨ ®¡à §®¢ â¥«ì-
­®£® ¯à®æ¥áá ; æ¥«¥­ ¯à ¢«¥­­®áâì ­  ä®à¬¨à®¢ ­¨¥ ã áâã¤¥­â®¢ á¯®á®¡-
­®áâ¨ ª á ¬®à §¢¨â¨î, â¢®àç¥áâ¢ã, áâà¥¬«¥­¨ï ª á ¬®à¥ «¨§ æ¨¨ ¢
ãç¥¡­®© ¤¥ïâ¥«ì­®áâ¨. �ää¥ªâ¨¢­®áâì ¤ ­­®© â¥å­®«®£¨¨ á®áâ®¨â ¥éñ ¨
¢ â®¬, çâ® á­ïâ¨¥ à¥§ã«ìâ â®¢ ®¡ãç¥­¨ï ®áãé¥áâ¢«ï¥âáï ­  ª ¦¤®¬ ¯à ª-
â¨ç¥áª®¬ § ­ïâ¨¨.

�®ª § â¥«ï¬¨ íää¥ªâ¨¢­®áâ¨ à¥ «¨§ æ¨¨ â¥å­®«®£¨¨ ®¡ãç¥­¨ï ¬ â¥-
¬ â¨ª¥ ¢ ¬ «ëå £àã¯¯ å ¯® ¬¥â®¤¨ª¥ á®âàã¤­¨ç¥áâ¢  áâã¤¥­â®¢ £ã¬ ­¨-
â à­ëå á¯¥æ¨ «ì­®áâ¥© ï¢«ïîâáï: à §¢¨â¨¥ á ¬®áâ®ïâ¥«ì­®áâ¨ áâã¤¥­â®¢
¢ ãç¥¡­®-¯®§­ ¢ â¥«ì­®© ¤¥ïâ¥«ì­®áâ¨; ¯à¨¢¨â¨¥ áâã¤¥­â ¬ ªã«ìâãàë ¤¥-
¬®ªà â¨ç¥áª®£® ®¡é¥­¨ï, £ã¬ ­¨â à­®© ªã«ìâãàë ¬ëè«¥­¨ï, á¯®á®¡­®áâ¨
ª ª®««¥ªâ¨¢­®¬ã ¬ëá«¥¤¥©áâ¢¨î; ä®à¬¨à®¢ ­¨¥ à §¢¨¢ îé¥© «¨ç­®áâ­®
®à¨¥­â¨à®¢ ­­®© ¯¥¤ £®£¨ç¥áª®© áà¥¤ë.
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¯à¨ª« ¤­®©  á¯¥ªâë. { �., 1991.
4. �ãª¥à¬ ­ �.�. �®¢¬¥áâ­ ï ãç¥¡­ ï ¤¥ïâ¥«ì­®áâì ª ª ®á­®¢  ä®à¬¨à®¢ ­¨ï

ã¬¥­¨ï ãç¨âìáï. { �., 1992.
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��������� �����������
���������������-��������������

���������� ������������ ����� ���������

�®«®âãå¨­ �.�.
�à�� ¨¬. �.�ã¯ «ë

�¥«.: +375(152)417610, e-mail: kaf agimpm@grsu.by

�¤¨­ ¨§ ¯à¨­æ¨¯®¢ ¯à®ä¥áá¨®­ «ì­®-¯¥¤ £®£¨ç¥áª®© ­ ¯à ¢«¥­­®áâ¨
®¡ãç¥­¨ï § ª«îç ¥âáï ¢ ¢ë¤¢¨¦¥­¨¨ ­  ¯¥à¢ë© ¯« ­ ¨¤¥¨ á¢ï§¨ ¢ã§®¢áª®©
¤¨áæ¨¯«¨­ë á á®®â¢¥âáâ¢ãîé¨¬ èª®«ì­ë¬ ¯à¥¤¬¥â®¬. �®«ìè¨¥ ¢®§¬®¦-
­®áâ¨ ¤«ï ¥£® à¥ «¨§ æ¨¨ ¯à¥¤áâ ¢«ï¥â ªãàá ®¡é¥© â®¯®«®£¨¨ ­  ¯¥¤ £®-
£¨ç¥áª®¬ ®â¤¥«¥­¨¨ ã­¨¢¥àá¨â¥â .

�¥â®¤¨ç¥áª®© ®á­®¢®© ¯à¨ íâ®¬ á«ã¦¨â â®â ä ªâ, çâ® ä¨£ãàë ¢ èª®«ì-
­®© ¬ â¥¬ â¨ª¥ âà ªâãîâáï (å®âï ç áâ® ­¥ï¢­®) ª ª ¯®¤¬­®¦¥áâ¢  ¯àï-
¬®©, ¯«®áª®áâ¨, ¯à®áâà ­áâ¢ . �®á«¥ ¢¢¥¤¥­¨ï à ááâ®ï­¨ï ¬¥¦¤ã ª ¦-
¤ë¬¨ ¤¢ã¬ï â®çª ¬¨ ¯®á«¥¤­¨¥ áâ ­®¢ïâáï ¬¥âà¨ç¥áª¨¬¨ ¯à®áâà ­áâ¢ ¬¨,
ª®â®àë¥ ¬®¦­® ®â®¦¤¥áâ¢¨âì á ¥¢ª«¨¤®¢ë¬¨ ¯à®áâà ­áâ¢ ¬¨ ∇1, ∇2, ∇3

á®®â¢¥âáâ¢¥­­®. �¢ª«¨¤®¢  â®¯®«®£¨ï ¨­¤ãæ¨àã¥â ¢ ä¨£ãà å, ª®â®àë¥ à §-
¬¥é¥­ë ¢ ­¨å, â®¯®«®£¨î ¯®¤¯à®áâà ­áâ¢. � ­­ë¥ ¢ èª®«ì­ëå ãç¥¡­¨ª å
¤¥ä¨­¨æ¨¨ ¯®§¢®«ïîâ ®¤­®§­ ç­® â®«ª®¢ âì áâà®¥­¨¥ ä¨£ãà, ¥á«¨ ¤®£®¢®-
à¨âìáï ¯à¨áãâáâ¢ãîé¨¬ ¢ ­¨å ¯®­ïâ¨ï¬ ¨ ®â­®è¥­¨ï¬, ­¥ ®¯à¥¤¥«¥­­ë¬
¢ èª®«ì­®¬ ªãàá¥ ¬ â¥¬ â¨ª¨, ¯à¨¤ ¢ âì ®¡é¥¯à¨­ïâë© á¬ëá«.

�à¨ áâà®£®¬ ¯®¤å®¤¥ ª ®¯à¥¤¥«¥­¨ï¬ ®ª §ë¢ ¥âáï, çâ® ª®­áâàãªæ¨¨ ®á-
­®¢­ëå ®¡ê¥ªâ®¢ ¢ ã¯®âà¥¡¨â¥«ì­ëå èª®«ì­ëå ªãàá å £¥®¬¥âà¨¨ ­¥ ¨¤¥­-
â¨ç­ë, ¨, ªà®¬¥ â®£®, ­¥ ¢á¥£¤   ¤¥ª¢ â­ë ®¡ëç­ë¬ ¯à¥¤áâ ¢«¥­¨ï¬ ®
­¨å. �â® ®¡áâ®ïâ¥«ìáâ¢® á«ã¦¨â ®á­®¢ ­¨¥¬ ¤«ï ¯®áâ ­®¢ª¨ § ¤ ç áà ¢-
­¨â¥«ì­®£® ¨§ãç¥­¨ï â¥®à¥â¨ª®-¬­®¦¥áâ¢¥­­ëå ¨ â®¯®«®£¨ç¥áª¨å á¢®©áâ¢
®á­®¢­ëå ä¨£ãà, ¯à¥¤áâ ¢«¥­­ëå ¢ à §«¨ç­ëå ãç¥¡­¨ª å £¥®¬¥âà¨¨, ¯à®-
¢¥¤¥­¨ï ¨å â®¯®«®£¨ç¥áª¨å ª« áá¨ä¨ª æ¨© ¨ â.¯.

�àã£¨¬ ­ ¯à ¢«¥­¨¥¬ ¯à¨«®¦¥­¨ï â®¯®«®£¨ç¥áª¨å §­ ­¨© ¨ ã¬¥­¨©
ï¢«ï¥âáï  ­ «¨§ ®¯à¥¤¥«¥­¨© ¯® áãé¥áâ¢ã â®¯®«®£¨ç¥áª¨å ¯®­ïâ¨© (â¥« ,
¯®¢¥àå­®áâ¨, ®¡« áâ¨, £à ­¨æë ¬­®¦¥áâ¢  ¨ ¤à.) ¢ à §«¨ç­ëå èª®«ì­ëå
ãç¥¡­¨ª å ¨ ¬¥â®¤¨ç¥áª¨© à §¡®à ¨å ®á®¡¥­­®áâ¥© ¯® áà ¢­¥­¨î á ¯à¨­ï-
âë¬¨ ¢ á®¡áâ¢¥­­® â®¯®«®£¨¨.

�­®£® à §­®®¡à §­ëå ãç¥¡­ëå § ¤ ç ¯® ®¡é¥© â®¯®«®£¨¨ ¬®¦­® ¯®áâ -
¢¨âì ­  ¬ â¥à¨ «¥ ª®­¥ç­ëå ¬­®¦¥áâ¢, è¨à®ª® ¯à¥¤áâ ¢«¥­­ëå ¢ èª®«ì-
­®© ¬ â¥¬ â¨ª¥. �®­¥ç­®, â®¯®«®£¨ï ª®­¥ç­ëå ¬­®¦¥áâ¢ ¡¥¤­  ¯® áà ¢­¥-
­¨î á â®¯®«®£¨¥© ¡¥áª®­¥ç­ëå. � â® ¦¥ ¢à¥¬ï, ¤®¯ãáª ï ¨áç¥à¯ë¢ îé¥¥
®¯¨á ­¨¥, ®­  ¯à¥¤áâ ¢«ï¥â á®¡®© ®¡à §¥æ § ª®­ç¥­­®© ¬ â¥¬ â¨ç¥áª®© â¥-
®à¨¨. �ª § «®áì, çâ® ­  ãà®¢­¥ ®¡ãç¥­¨ï ®­  ¤®áâ â®ç­® ­¥âà¨¢¨ «ì­  ¨
á®¤¥à¦¨â ¬­®£® ¨­â¥à¥á­ëå ä ªâ®¢.

� ¯®§­ ¢ â¥«ì­®¬ ¯« ­¥ ¥¥ §­ ç¥­¨¥ á®áâ®¨â ¢ â®¬, çâ® ®­  §­ ª®¬¨â á
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¨áâ®ª ¬¨ ®¡é¥© â®¯®«®£¨¨, ¯®ª §ë¢ ï ¥¥ ª ª ¡ë ¢ ¬®¬¥­â § à®¦¤¥­¨ï: ¤«ï
®¤­®í«¥¬¥­â­ëå ¬­®¦¥áâ¢  ­â¨¤¨áªà¥â­ ï ¨ ¤¨áªà¥â­ ï â®¯®«®£¨¨ ¥é¥ ­¥
à §«¨ç¨¬ë, ¢ á«ãç ¥ ¤¢ãåí«¥¬¥­â­®£® ¬­®¦¥áâ¢  ¬¥¦¤ã ­¨¬¨ ¢ª«¨­¨¢ -
îâáï ¤¢¥ ¯à®áâ¥©è¨¥ â®¯®«®£¨¨ | á¢ï§­ë¥ ¤¢®¥â®ç¨ï, á ¯¥à¥å®¤®¬ ª âà¥-
åí«¥¬¥­â­®¬ã ç¨á«® ¯à®áâà ­áâ¢, ý ¯¯à®ªá¨¬¨àã¥¬ëåþ  ­â¨¤¨áªà¥â­ë¬
¨ ¤¨áªà¥â­ë¬, ¢®§à áâ ¥â ¤® 27.

� ã¢¥«¨ç¥­¨¥¬ ¬®é­®áâ¨ ­®á¨â¥«ï á¢®©áâ¢  ª®­¥ç­ëå â®¯®«®£¨© áâ -
­®¢ïâáï ¢á¥ ¡®«¥¥ à §­®®¡à §­ë¬¨ ¨ ¯®áâ¥¯¥­­® ­ ç¨­ îâ ¯à¨¡«¨¦ âìáï
ª á¢®©áâ¢ ¬ áç¥â­ëå. �áâ¥áâ¢¥­­ë¬ ®¡à §®¬ ¢®§­¨ª ¥â ¯®âà¥¡­®áâì ¨§ã-
ç¥­¨ï áç¥â­ëå, ª®­â¨­ã «ì­ëå ¨ ¡®«¥¥ ¬®é­ëå â®¯®«®£¨ç¥áª¨å ¯à®áâ-
à ­áâ¢. �àã£¨¬¨ á«®¢ ¬¨, ¨á¯®«ì§®¢ ­¨¥ ª®­¥ç­ëå ¯à®áâà ­áâ¢ ¯®§¢®«ï¥â
à¥ «¨§®¢ âì £¥­¥â¨ç¥áª¨© ¨, ®¤­®¢à¥¬¥­­®, ¯à®¡«¥¬­®-¯®¨áª®¢ë© ¯®¤å®¤
¢ ¯à¥¯®¤ ¢ ­¨¨ â¥®à¥â¨ª®-¬­®¦¥áâ¢¥­­®© â®¯®«®£¨¨ ¡ã¤ãé¨¬ ãç¨â¥«ï¬
¬ â¥¬ â¨ª¨.

� è¨ ­ ¡«î¤¥­¨ï ¯®ª §ë¢ îâ, çâ® ¯à®ä¥áá¨®­ «ì­®-¯¥¤ £®£¨ç¥áª ï
­ ¯à ¢«¥­­®áâì ¯à¥¯®¤ ¢ ­¨ï ®¡é¥© â®¯®«®£¨¨ á¯®á®¡áâ¢ã¥â ¯®¢ëè¥­¨î
¨­â¥à¥á  ª ­¥© áâã¤¥­â®¢, £®â®¢ïé¨åáï ª à ¡®â¥ ¢ èª®«¥. �®¬¯«¥ªá­®¥
¨§ãç¥­¨¥ áâà®¥­¨ï £¥®¬¥âà¨ç¥áª¨å ä¨£ãà ¨ ¤àã£¨å ¬­®¦¥áâ¢ âà¥­¨àã¥â
¢­¨¬ ­¨¥ á«ãè â¥«¥©, á®¤¥©áâ¢ã¥â à §¢¨â¨î â®¯®«®£¨ç¥áª®© ¨­âã¨æ¨¨.
�­® ¯®¬®£ ¥â ä®à¬¨à®¢ âì ã ¡ã¤ãé¨å ãç¨â¥«¥© ¯à¥¤áâ ¢«¥­¨ï ®¡ ®¡ê¥ª-
â å èª®«ì­®© ¬ â¥¬ â¨ª¨ ­  ­®¢®¬, ª ç¥áâ¢¥­­® ¡®«¥¥ ¢ëá®ª®¬ ãà®¢­¥. �
¤àã£®© áâ®à®­ë,  ªâã «¨§ æ¨ï  ¡áâà ªâ­ëå ¯®­ïâ¨© ¨ ¬¥â®¤®¢ â®¯®«®£¨¨
á¯®á®¡áâ¢ã¥â ¯®¢ëè¥­¨î ¥¥ à¥©â¨­£  ¢ á¨áâ¥¬¥ ¬ â¥¬ â¨ç¥áª¨å ¤¨áæ¨¯«¨­
¯¥¤ £®£¨ç¥áª®£® ®â¤¥«¥­¨ï ã­¨¢¥àá¨â¥â .

������ ��� �������� ������ �������� ������
�� ����������

�¢ ­®¢  �.�., �â¥¥¢  �.�.
�®«ìïââ¨­áª¨© £®áã¤ àáâ¢¥­­ë© ã­¨¢¥àá¨â¥â

445022 £. �®«ìïââ¨, ã«. �¥«®àãááª ï 14
� ªá: 8(8482)229522, e-mail: R.Uteeva@tltsu.ru

� ¯®á«¥¤­¥¥ ¢à¥¬ï ­  áâà ­¨æ å ¯¥ç â¨ ç é¥ ¢á¥£® áâ «¨ £®¢®à¨âì ®¡
®æ¥­ª¥ ª ç¥áâ¢  ®¡à §®¢ ­¨ï. � 2007 £. ¯®ï¢¨«áï ¦ãà­ « ý�æ¥­ª  ª -
ç¥áâ¢  ®¡à §®¢ ­¨ïþ, ãçà¥¤¨â¥«¥¬ ª®â®à®£® áâ « �¥¤¥à «ì­ë© ¨­áâ¨âãâ
¯¥¤ £®£¨ç¥áª¨å ¨§¬¥à¥­¨© (����). �®£« á­® ¯à¨­ïâ®¬ã ä¥¤¥à «ì­®¬ã
§ ª®­ã á 2009 £. ��� áâ ­®¢¨âáï ¥¤¨­áâ¢¥­­®© ä®à¬®© £®áã¤ àáâ¢¥­­®©
¨â®£®¢®©  ââ¥áâ æ¨¨ ¢ë¯ãáª­¨ª®¢ áà¥¤­¨å ®¡é¥®¡à §®¢ â¥«ì­ëå èª®«, ­ -
¯à ¢«¥­­®© ­  ¯®«ãç¥­¨¥ ­¥§ ¢¨á¨¬®© ®æ¥­ª¨ ¨å ¨­¤¨¢¨¤ã «ì­ëå ¤®áâ¨-
¦¥­¨©.

�  ¯à ªâ¨ª¥ á«®¦¨«®áì ¬­¥­¨¥ ® â®¬, çâ® ç¥¬ ¡®«ìè¥ ¡ ««®¢ ­ ¡à «
¢ë¯ãáª­¨ª ¯® à¥§ã«ìâ â ¬ á¤ ç¨ ��� ¯® ¬ â¥¬ â¨ª¥, â¥¬ ¢ëè¥ ¥£® ¨­¤¨-
¢¨¤ã «ì­ë¥ ¤®áâ¨¦¥­¨ï; ç¥¬ ¡®«ìè¥ ãç é¨åáï ª« áá  ­ ¡à «¨ ¢ëá®ª¨å
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¡ ««®¢, â¥¬ ª ç¥áâ¢¥­­¥¥ à ¡®â ¥â ãç¨â¥«ì ¬ â¥¬ â¨ª¨. � ª «¨ íâ® ­  á -
¬®¬ ¤¥«¥? �¥ á¢¥¤¥âáï «¨ ¢ ª®­¥ç­®¬ ¨â®£¥ ®¡ãç¥­¨¥ ¬ â¥¬ â¨ª¥ ¢ èª®«¥
| ª ¯à®áâ®¬ã ­ â áª¨¢ ­¨î ­  ®¯à¥¤¥«¥­­ãî â¥å­®«®£¨î á¤ ç¨ ���, ®à¨-
¥­â¨à®¢ ­­®© ­  à¥§ã«ìâ âë | ª ª ¬®¦­® ¡®«ìè¥ ¡ ««®¢ (¢ ãé¥à¡ ¬­®-
£¨¬ ¨­â¥à¥á­ë¬ â¥¬ ¬, ª®â®àë¥ ­¥ ¢å®¤ïâ ¢ § ¤ ­¨ï ���; ¢ ãé¥à¡ ¨§ãç¥-
­¨î £¥®¬¥âà¨¨, ãà®ª¨ ª®â®àëå ¯¥à¥áâ îâ ¢¥áâ¨ ¬­®£¨¥ ãç¨â¥«ï ¤¥¢ïâëå
¨ ®¤¨­­ ¤æ âëå ª« áá®¢)?

� ¬¥â®¤¨ª¥ ¯à¥¯®¤ ¢ ­¨ï ¬ â¥¬ â¨ª¨ § ¤ ç¨ âà ¤¨æ¨®­­® à áá¬ âà¨-
¢ «¨áì ª ª áà¥¤áâ¢® ª®­âà®«ï ¨ ®æ¥­ª¨ ª ç¥áâ¢  §­ ­¨© ãç é¨åáï. � 70{
90-¥ £®¤ë ¢ ¬¥â®¤¨ç¥áª¨å ¨áá«¥¤®¢ ­¨ïå ¡®«ìè®¥ ¢­¨¬ ­¨¥ ã¤¥«ï«®áì ¯à®-
¡«¥¬¥ ä®à¬¨à®¢ ­¨ï â¥å ¨«¨ ¨­ëå ª ç¥áâ¢ §­ ­¨©, ­ ¯à¨¬¥à, á¨áâ¥¬­®áâ¨
§­ ­¨© (�.�. �®à¨­ , �.�. � «¨­£¥à, �.�. �¨«®).

� ¨áá«¥¤®¢ ­¨ïå �.�. �ª âª¨­  ¨ �.�. �à ¥¢áª®£® ¡ë«  ¯à¥¤«®¦¥­ 
á¨áâ¥¬  ª ç¥áâ¢ §­ ­¨©: 1) ¯®«­®â  ¨ £«ã¡¨­ ; 2) ®á®§­ ­­®áâì ¨ ¯à®ç-
­®áâì; 3) á¨áâ¥¬ â¨ç­®áâì ¨ á¨áâ¥¬­®áâì; 4) ®¯¥à â¨¢­®áâì ¨ £¨¡ª®áâì; 5)
ª®­ªà¥â­®áâì ¨ ®¡®¡é¥­­®áâì; 6) á¢¥à­ãâ®áâì ¨ à §¢¥à­ãâ®áâì, ¤«ï ä®à-
¬¨à®¢ ­¨ï ª ¦¤®£® ¨§ ª®â®àëå ­¥®¡å®¤¨¬  á¯¥æ¨ «ì­ ï á¨áâ¥¬  § ¤ ç.

� ­ áâ®ïé¥¥ ¢à¥¬ï ¯à®¡«¥¬  ä®à¬¨à®¢ ­¨ï ¨ ¢ëï¢«¥­¨ï ®â¤¥«ì­ëå
ª ç¥áâ¢ §­ ­¨© (­ ¯à¨¬¥à, ®¡®¡é¥­­®áâ¨) ç¥à¥§ á¨áâ¥¬ã èª®«ì­ëå ¬ â¥-
¬ â¨ç¥áª¨å § ¤ ç ­¥ ­ è«  ¤®«¦­®£® à¥è¥­¨ï.

� á¢ï§¨ á íâ¨¬ ¢®§­¨ª ¥â àï¤ ¢®¯à®á®¢:
1. � ª¨¥ ª ç¥áâ¢  §­ ­¨© ¨ ãà®¢¥­ì ¨å áä®à¬¨à®¢ ­­®áâ¨ ¬®¦­® ¢ëï-

¢¨âì á ¯®¬®éìî § ¤ ­¨© ��� ¯® ¬ â¥¬ â¨ª¥?
2. �¤®¢«¥â¢®àï¥â «¨ ­ ¡®à § ¤ ­¨© ��� ®á­®¢­ë¬ âà¥¡®¢ ­¨ï¬, ¯à¥¤ê-

ï¢«ï¥¬ë¬ ª á¨áâ¥¬ ¬ èª®«ì­ëå ¬ â¥¬ â¨ç¥áª¨å § ¤ ç, ®à¨¥­â¨à®¢ ­­ë¬
­  ¢ëï¢«¥­¨¥ ª ç¥áâ¢  ¬ â¥¬ â¨ç¥áª®© ¯®¤£®â®¢ª¨ ¢ë¯ãáª­¨ª®¢?

3. �¤®¢«¥â¢®àï¥â «¨ ­ ¡®à § ¤ ­¨© ��� ®á­®¢­ë¬ æ¥«ï¬ ¨ § ¤ ç ¬
®¡ãç¥­¨ï ¬ â¥¬ â¨ª¥?

� ������������ ������� ����������
����������� ������ ����������

�¢ ­®¢  �.�.
���� (��)

e-mail: sivanov@mail.mipt.ru
� ¤®ª« ¤¥ ¨§« £ îâáï ®á­®¢­ë¥ íâ ¯ë ®¢« ¤¥­¨ï ãç¥¡­ë¬¨ ¯®­ïâ¨©-

­ë¬¨ ®¡à §®¢ ­¨ï¬¨ ¢ëáè¥© ¬ â¥¬ â¨ª¨, ª ª ¨­áâàã¬¥­â®¬ ¬ â¥¬ â¨-
ç¥áª®© ¤¥ïâ¥«ì­®áâ¨ ¢ ¯à®æ¥áá¥ ®¡ãç¥­¨ï ¢ëáè¥© ¬ â¥¬ â¨ª¥.

�ç¥¡­ë¥ ¯®­ïâ¨©­ë¥ ®¡à §®¢ ­¨ï ¢ëáè¥© ¬ â¥¬ â¨ª¨ (�����) ï¢-
«ïîâáï áâàãªâãà­®-¨­â¥£à â¨¢­ë¬¨ ®¡à §®¢ ­¨ï¬¨, ä¨ªá¨àãîé¨¬¨ ®á-
­®¢®¯®« £ îé¨¥ ¬®¬¥­âë ¢ ãç¥¡­®© ¨ ¨áá«¥¤®¢ â¥«ìáª®© ¬ â¥¬ â¨ç¥áª®©
¤¥ïâ¥«ì­®áâ¨ áâã¤¥­â®¢. �®à¬¨à®¢ ­¨¥ ����� ®¡ê¥¤¨­ï¥â ¤¢  ¢§ ¨¬®á-
¢ï§ ­­ëå ¯à®æ¥áá : ®á¢®¥­¨¥ ����� ª ª ¨­áâàã¬¥­â  ¯à®æ¥áá  ®¡ãç¥­¨ï
¢ëáè¥© ¬ â¥¬ â¨ª¥ ¨ ®¢« ¤¥­¨¥ ¬ â¥¬ â¨ç¥áª¨¬¨ ¯®­ïâ¨©­ë¬¨ ®¡à §®-
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¢ ­¨ï¬¨ á ¯®¬®éìî ¨­áâàã¬¥­â  �����. � ®¡é¥© áâàãªâãà¥ íâ¨å ¯à®-
æ¥áá®¢ ¬ë ¢ë¤¥«ï¥¬ âà¨ ®á­®¢­ëå íâ ¯ :

{ ¯à®¯¥¤¥¢â¨ç¥áª¨© íâ ¯ ­ ¯à ¢«¥­ ­  §­ ª®¬áâ¢® á ãç¥¡­ë¬¨ â¥à¬¨-
­ ¬¨, ä®à¬¨à®¢ ­¨¥ ¯à¥¤áâ ¢«¥­¨©, ®¡à §­®© ¬®¤¥«¨, ®á¢®¥­¨¥ ¯à¨-
¬¥à®¢, ¯à®áâ¥©è¨å â¥å­¨ª ¨ ¬¥â®¤®¢ ¨ â.¯., ª®â®àë¥ á®áâ ¢«ïîâ ¤®-
¯®­ïâ¨©­®¥ ®¡à §®¢ ­¨¥;

{ íâ ¯ ä®à¬¨à®¢ ­¨ï áâàãªâãàë ����� ¢ª«îç ¥â ãá¢®¥­¨¥ ®¯à¥¤¥«¥-
­¨ï, á¢®©áâ¢, á¢ï§¥©, å à ªâ¥à­ëå á¯®á®¡®¢ ï§ëª®¢®£® ¨ á¨¬¢®«ì­®£®
¢ëà ¦¥­¨ï í«¥¬¥­â®¢ áâàãªâãàë �����, ®á¢®¥­¨¥ ¯à¨¥¬®¢ ¨ ¬¥â®-
¤®¢ ¤¥ïâ¥«ì­®áâ¨ á â¥à¬¨­ ¬¨, á ¯®­ïâ¨ï¬¨, á ¨å ¢§ ¨¬®á¢ï§ï¬¨ ¢
�����, ®á¢®¥­¨¥ ®á­®¢­ëå § ¤ ç, ¤®¯®«­¥­¨¥ ¨ à §¢¨â¨¥ ®¡à §­®©
¬®¤¥«¨, ä®à¬¨à®¢ ­¨¥ á¨áâ¥¬ë ¯à¨¬¥à®¢ ¨ ª®­âà-¯à¨¬¥à®¢ ¨ ®¡à §-
­ëå ¬®¤¥«¥© ¤«ï á®áâ ¢«ïîé¨å ¢ áâàãªâãà¥ �����, ¨ â.¯.;

{ íâ ¯ à §¢¨â¨ï ¨ ¢ª«îç¥­¨ï ����� ¢ ¬ â¥¬ â¨ç¥áªãî ãç¥¡­ãî ¨
¨áá«¥¤®¢ â¥«ìáªãî ¤¥ïâ¥«ì­®áâì áâã¤¥­â®¢, ¢ ç áâ­®áâ¨, à §¢¨â¨ï
����� ¢ æ¥«®¬ ¨ ®â¤¥«ì­ëå ¥£® á®áâ ¢«ïîé¨å, ¢ª«îç¥­¨ï �����
¨ ¥£® í«¥¬¥­â®¢, ¢®§¬®¦­® ¯à¥®¡à §®¢ ­­ëå, ¢ ­®¢ë¥ �����, ¢ª«î-
ç¥­¨ï ����� ¢ æ¥«®áâ­ãî á¨áâ¥¬ã ãç¥¡­ëå ¯®­ïâ¨©­ëå ®¡à §®¢ -
­¨© ¨ ­ «¨ç­ëå ¬ â¥¬ â¨ç¥áª¨å §­ ­¨© áâã¤¥­â ,   â ª¦¥ à á¯à®áâ-
à ­¥­¨ï ¨å ­  ­¥¬ â¥¬ â¨ç¥áªãî ¤¥ïâ¥«ì­®áâì áâã¤¥­â®¢.

�®¤ç¥àª­¥¬, çâ® íâ ¯ à §¢¨â¨ï ®¤­®£® ¯®­ïâ¨©­®£® ®¡à §®¢ ­¨ï, ª ª
¯à ¢¨«®, á®¢¬¥é ¥âáï á à §«¨ç­ë¬¨ íâ ¯ ¬¨ ä®à¬¨à®¢ ­¨ï ¤àã£¨å ¯®­ï-
â¨©. �¤­® ¯®­ïâ¨¥ ¢ª«îç ¥âáï ç¥à¥§ à §¢¨â¨¥, ®¡®¡é¥­¨¥, ¯¥à¥­®á, ¤¥«¥-
­¨¥ ¢ ­¥áª®«ìª® ����� à §­ëå â¨¯®¢. �  ¯à®¤¢¨­ãâëå íâ ¯ å ®¡ãç¥­¨ï
®á­®¢®© ¯®áâà®¥­¨ï ­®¢ëå ����� á«ã¦ â ­¥ â®«ìª® ¯®­ïâ¨ï ¨«¨ á¨áâ¥¬ë
¯®­ïâ¨©, ­® ¨ à ­¥¥ áä®à¬¨à®¢ ­­ë¥ ¯®­ïâ¨©­ë¥ ®¡à §®¢ ­¨ï.

� ¯à¨¬¥à, ¯®­ïâ¨¥ «¨­¥©­®£® ¯à®áâà ­áâ¢  ¯®áâ¥¯¥­­® ä®à¬¨àã¥âáï
¨ à §¢¨¢ ¥âáï ¯à ªâ¨ç¥áª¨ ¢® ¢á¥å ªãàá å ¬ â¥¬ â¨ç¥áª®£® æ¨ª«  ¢ã§®¢.
�àã£®© ¯à¨¬¥à: ä®à¬¨à®¢ ­¨¥ ¯à¥¤áâ ¢«¥­¨© ® ¯à®¨§¢®¤­®© äã­ªæ¨¨ ­ -
ç¨­ ¥âáï ¢ ªãàá¥ ¬ â¥¬ â¨ç¥áª®£®  ­ «¨§  ���� á ®á¢®¥­¨ï â¥å­¨ª¨ ¤¨ä-
ä¥à¥­æ¨à®¢ ­¨ï, ¯®§¤­¥¥ ¨§ãç îâáï ¯®­ïâ¨ï ¤¨ää¥à¥­æ¨àã¥¬®áâ¨ äã­ª-
æ¨¨ ¢ â®çª¥, ¯à®¨§¢®¤­®©, ¤¨ää¥à¥­æ¨ « . �­¨ à §¢¨¢ îâáï ¯à¨ ¨§ãç¥­¨¨
á¢®©áâ¢ äã­ªæ¨© ¤¨ää¥à¥­æ¨àã¥¬ëå ­  ¯à®¬¥¦ãâª¥, n-®© ¯à®¨§¢®¤­®©,
â¥®à¥¬ ® áà¥¤­¥¬, ä®à¬ã«ë �¥©«®à  ¨ â.¤. �ä®à¬¨à®¢ ­­ë¥ ¯®­ïâ¨©­ë¥
®¡à §®¢ ­¨ï ­  ®á­®¢¥ ¯®­ïâ¨ï ¯à®¨§¢®¤­®© à §¢¨¢ îâáï ¨ ¢ª«îç îâáï ¢
­®¢ë¥ ����� ¯à¨ ¨§ãç¥­¨¨ ¯¥à¢®®¡à §­®©, ¨­â¥£à «®¢, àï¤®¢, ¢¥ªâ®à-
äã­ªæ¨©, äã­ªæ¨© ¬­®£¨å ¯¥à¥¬¥­­ëå, ¤¨ää¥à¥­æ¨ «ì­ëå ãà ¢­¥­¨© ¨
â.¤.

� ¯à®æ¥áá¥ ä®à¬¨à®¢ ­¨ï ����� ­  ª ¦¤®¬ ®á­®¢­®¬ íâ ¯¥ ¢ë¤¥«ï-
îâáï æ¥«¨ ¨ à¥è îâáï § ¤ ç¨ ¬ â¥¬ â¨ç¥áª®£®, ¬¥â®¤¨ç¥áª®£® ¨ ¬¥â®¤®-
«®£¨ç¥áª®£® å à ªâ¥à , ­ ¯à¨¬¥à: ®á¢®¥­¨¥ ¨ ¯à¨¥¬ë ¢¢¥¤¥­¨ï ®¯à¥¤¥«¥-
­¨©, ¨å à áªàëâ¨ï ¢ ¤¥ïâ¥«ì­®áâ¨ áâã¤¥­â®¢;  ­ «¨§ , ä®à¬ã«¨à®¢ ­¨ï,
¤®ª § â¥«ìáâ¢  ¨ ¨á¯®«ì§®¢ ­¨ï â¥®à¥¬; ä®à¬¨à®¢ ­¨¥ ¨ ¨á¯®«ì§®¢ ­¨¥
â¥å­¨ç¥áª®£®  ¯¯ à â ; ä®à¬¨à®¢ ­¨¥ ¨ ¨á¯®«ì§®¢ ­¨¥ ®¡à §­®© ª®¬¯®-
­¥­âë; ¬¥â®¤ë ¨ ¯à¨¥¬ë ¢¢¥¤¥­¨ï, ®¡®¡é¥­¨ï, à §¢¨â¨ï, ¯¥à¥­®á  ¨ ª®­-
ªà¥â¨§ æ¨¨ ¯®­ïâ¨©­ëå ®¡à §®¢ ­¨© ¨ ¨å á®áâ ¢«ïîé¨å; ¨á¯®«ì§®¢ ­¨¥
����� ¨ ¨å á®áâ ¢«ïîé¨å ¢ à¥è¥­¨¨ § ¤ ç ¨ ¨áá«¥¤®¢ â¥«ìáª®© ¤¥ï-
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â¥«ì­®áâ¨ ¨ â.¤. � ¬¥â¨¬, çâ® íâ¨ æ¥«¨ ¨ § ¤ ç¨ ¢«¨ïîâ ­  áâàãªâãàã
ª ¦¤®£® ®á­®¢­®£® íâ ¯  ¨, ¢ á¢®î ®ç¥à¥¤ì, ®¡« ¤ îâ ¢ëà ¦¥­­®© ¢­ãâ-
à¥­­¥© áâàãªâãà®©.

�à®æ¥ááë ä®à¬¨à®¢ ­¨ï ����� ª ª ¨­áâàã¬¥­â  ¨ ¯à®æ¥ááë ¨á¯®«ì-
§®¢ ­¨ï ����� ¯à¨ ®á¢®¥­¨¨ ¬ â¥¬ â¨ç¥áª¨å ¯®­ïâ¨© â ª¦¥ ¯à®â¥ª îâ
¯ à ««¥«ì­®, çâ® ¤¥« ¥â ¨å ¢§ ¨¬®§ ¢¨á¨¬ë¬¨. �¨¯ ����� ¨ ãà®¢¥­ì
¥£® ®á¢®¥­¨ï, íâ ¯ ¨§ãç¥­¨ï ª®­ªà¥â­®£® ¬ â¥¬ â¨ç¥áª®£® ¯®­ïâ¨ï ä®à¬¨-
àãîâ áâàãªâãàã ¯à¨¢¥¤¥­­ëå ¢ëè¥ í«¥¬¥­â®¢ ®á­®¢­ëå íâ ¯®¢ ®á¢®¥­¨ï
�����, ®¯à¥¤¥«ïîâ  ªæ¥­âë ¨ ­¥®¡å®¤¨¬ë¥ ­  ¤ ­­®¬ ¯¥à¨®¤¥ ®¡ãç¥­¨ï
ãà®¢­¨ ãá¢®¥­¨ï ¨ ®á¢®¥­¨ï ª®­ªà¥â­ëå í«¥¬¥­â®¢ á¨áâ¥¬ë, ¢ â®¬ ç¨á«¥
¨ ¤¥ïâ¥«ì­®áâ­ëå í«¥¬¥­â®¢.

�®à¬¨à®¢ ­¨¥ ¬ â¥¬ â¨ç¥áª¨© ¯®­ïâ¨© ¨ ¯®­ïâ¨©­ëå ®¡à §®¢ ­¨© ¢
®¡ãç¥­¨¨ ¢ëáè¥© ¬ â¥¬ â¨ª¥ | ¤«¨â¥«ì­ë© ¯à®æ¥áá, æ¥«®áâ­®¥ ¯à®â¥-
ª ­¨¥ ª®â®à®£® ¢ª«îç ¥â ®¡à §®¢ ­¨¥ ¨ ¨á¯®«ì§®¢ ­¨¥ à §­®£® à®¤  á¢ï-
§¥© ¬¥¦¤ã ®â¤¥«ì­ë¬¨ á®áâ ¢«ïîé¨¬¨ ¯®­ïâ¨©­ëå ®¡à §®¢ ­¨©,   â ª¦¥
ä®à¬¨à®¢ ­¨¥ ãç¥¡­ëå ¨ ¨áá«¥¤®¢ â¥«ìáª¨å ¯à¨¥¬®¢ ¤¥ïâ¥«ì­®áâ¨. �ë
¯®« £ ¥¬, çâ® ï¢­®¥ ¢ë¤¥«¥­¨¥ ®á­®¢­ëå § ¤ ç ¨ íâ ¯®¢ ¨å à¥è¥­¨ï ¢ ¯à®-
æ¥áá¥ ä®à¬¨à®¢ ­¨ï ����� ¯®§¢®«¨â áâã¤¥­â ¬ «¥£ç¥ ®à¨¥­â¨à®¢ âìáï
¢ ¯®â®ª¥ ­®¢®© ¨­ä®à¬ æ¨¨,   â ª¦¥, ¢®§¬®¦­®, ¯®«®¦¨â¥«ì­® ¯®¢«¨ï¥â
­  ª ç¥áâ¢® ¨å ¬ â¥¬ â¨ç¥áª®© ¯®¤£®â®¢ª¨, £«ã¡¨­ã, ¯®«­®âã ¨ ¢§ ¨¬®á¢ï-
§ ­­®áâì ¬ â¥¬ â¨ç¥áª¨å §­ ­¨©, ¯à¨¥¬®¢ ¬ â¥¬ â¨ç¥áª®© ¨ ãç¥¡­®© ¤¥-
ïâ¥«ì­®áâ¨. �à¥¤áâ ¢«ï¥âáï, çâ® ¢á¥ íâ® ¤®«¦­® ¯®«®¦¨â¥«ì­® ¯®¢«¨ïâì
­  ®¡éãî ¯à®ä¥áá¨®­ «ì­ãî ¯®¤£®â®¢ªã áâã¤¥­â®¢.

�¢â®à ¢ëà ¦ ¥â £«ã¡®ªãî ¯à¨§­ â¥«ì­®áâì ¯à®ä¥áá®àã ���� �¥âà®-
¢®© �.�. §  ¯«®¤®â¢®à­®¥ ®¡áã¦¤¥­¨¥ à ¡®âë, §­ ç¨â¥«ì­® á¯®á®¡áâ¢®¢ ¢-
è¥¥ ¥¥ ã«ãçè¥­¨î.

���������� ������ ��������������
�������� ������� ����������

�¢ è®¢  �.�.
���� ¨¬. �.�. �¥àæ¥­ 

�.-�¥â¥à¡ãà£, �®áª®¢áª¨© ¯à., ¤. 80, ª ä. ����
�¥«.: (812)2525829, e-mail: nemo herzen@mail.ru,

oaivashova@yandex.ru

�à®¡«¥¬  ¢ëç¨á«¨â¥«ì­®© ªã«ìâãàë (��) ãç é¨åáï áà¥¤­¥© èª®«ë
­¥áª®«ìª® ¤¥áïâ¨«¥â¨© ­ § ¤  ªâ¨¢­® ¨§ãç « áì ¬­®£¨¬¨ ãç¥­ë¬¨ (�®«ï-
£¨­ �.�., �¨­ ¥¢ �.�., �®ª®«®¢áª¨© �.�. ¨ ¤à.). �ç¨âë¢ ï, çâ® ®á­®¢­®©
®¡ê¥¬ à ¡®âë á æ¥«ë¬¨ ­¥®âà¨æ â¥«ì­ë¬¨ ç¨á« ¬¨ ãç¥­¨ª¨ ¢ë¯®«­ïîâ ¢
­ ç «ì­®© èª®«¥, ¨ çâ® ¨§¬¥­¥­¨ï ¢ ®¡é¥áâ¢¥ ­ æ¥«¨¢ îâ èª®«ã ­  ¯à¨-
®¡é¥­¨¥ ¤¥â¥© ª ªã«ìâãà¥, ¢ ­ áâ®ïé¥¥ ¢à¥¬ï  ªâã «¥­ ¢®¯à®á ® § ª« ¤ª¥
®á­®¢ �� ¬« ¤è¨å èª®«ì­¨ª®¢. �� ¬ë à áá¬ âà¨¢ ¥¬ ª ª ç áâì ¬ â¥¬ -
â¨ç¥áª®© ªã«ìâãàë, ª®â®à ï, ¢ á¢®î ®ç¥à¥¤ì, ¢å®¤¨â ¢ ¤ãå®¢­ãî ªã«ìâãàã
ãç¥­¨ª .
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� å®¤¥ ­ è¥£® ¨áá«¥¤®¢ ­¨ï ãáâ ­®¢«¥­®, çâ® ¢ª«îç¥­¨¥ ¬« ¤è¨å
èª®«ì­¨ª®¢ ¢ ãç¥¡­ãî ¢ëç¨á«¨â¥«ì­ãî ¤¥ïâ¥«ì­®áâì, ã¤®¢«¥â¢®àïîéãî
àï¤ã ãá«®¢¨©, á¯®á®¡áâ¢ã¥â § ª« ¤ª¥ ®á­®¢ ��. �«ï �� ¬« ¤è¨å èª®«ì-
­¨ª®¢  ªâã «ì­ë ¢ë¤¥«¥­­ë¥ �.�. �®«ï£¨­ë¬ [1] ¯à¨§­ ª¨ (á ¯®¯à ¢ª®©
­  ­ ç «ì­ãî èª®«ã), ®â­®áïé¨¥áï ª §­ ­¨ï¬, á¯®á®¡ ¬ ¤¥ïâ¥«ì­®áâ¨ ¨
ª®­âà®«ï. �¢« ¤¥­¨¥ ¯¥à¥ç¨á«¥­­ë¬¨ ª®¬¯®­¥­â ¬¨ á®¤¥à¦ ­¨ï ®¡à §®-
¢ ­¨ï ï¢«ï¥âáï í«¥¬¥­â®¬ ªã«ìâãàë, ¥á«¨ §­ ­¨ï ¯à®à ¡®â ­ë, ¯®­ïâë,
«¨ç­®áâ­® §­ ç¨¬ë (�.�. �ïé¥­ª®). � ª¨¥ §­ ­¨ï ãç¥­¨ª ¬®¦¥â ¯à¨¬¥-
­¨âì ¢ à §«¨ç­ëå ãá«®¢¨ïå.

� §¢¨â¨¥ �� á¯®á®¡áâ¢ã¥â ®¢« ¤¥­¨î ¥é¥ ®¤­¨¬ ª®¬¯®­¥­â®¬ á®¤¥à-
¦ ­¨ï ®¡à §®¢ ­¨ï | ®¯ëâ®¬ í¬®æ¨®­ «ì­®-æ¥­­®áâ­®£® ®â­®è¥­¨ï ª
¤¥©áâ¢¨â¥«ì­®áâ¨. �­ à¥ «¨§ã¥âáï ¢ ¯®âà¥¡­®áâïå, ¬®â¨¢ å, æ¥«ïå ¤¥ï-
â¥«ì­®áâ¨, ¢ æ¥­­®áâ­ëå ®à¨¥­â¨à å.

�¥­­®áâ¨ ç¥«®¢¥ª  ®â¢¥ç îâ ¥£® ¯®âà¥¡­®áâï¬. �  ä®à¬¨à®¢ ­¨¥ æ¥­-
­®áâ­®£® ®â­®è¥­¨ï ¬« ¤è¨å èª®«ì­¨ª®¢ ª ¢ëç¨á«¨â¥«ì­®© ¤¥ïâ¥«ì­®áâ¨
¢«¨ïîâ ¯®âà¥¡­®áâ¨ ¢ ¯®§­ ­¨¨ ®ªàã¦ îé¥£® ¬¨à , ¢ ¯®«ãç¥­¨¨ ¨­ä®à-
¬ æ¨¨, ¢ â¢®àç¥áâ¢¥, á ¬®à¥ «¨§ æ¨¨.

�®§­ ­¨î ®ªàã¦ îé¥£® ¬¨à  ¢ å®¤¥ ¢ëç¨á«¨â¥«ì­®© ¤¥ïâ¥«ì­®áâ¨
á¯®á®¡áâ¢ã¥â ®¢« ¤¥­¨¥ æ¥«®áâ­ë¬¨, ¤¥©áâ¢¥­­ë¬¨ §­ ­¨ï¬¨; èª®«ì­ë¬
¬ â¥¬ â¨ç¥áª¨¬ ï§ëª®¬ (¢ ­ ç «ì­®© èª®«¥ ®­ ¢® ¬­®£®¬ á¢ï§ ­ á ¢ë-
ç¨á«¥­¨ï¬¨); ®á­®¢ ¬¨ ¬®¤¥«¨à®¢ ­¨ï: ã¬¥­¨¥¬ á®§¤ âì ¬®¤¥«ì ­¥ª®â®-
à®£® í«¥¬¥­â  ¤¥©áâ¢¨â¥«ì­®áâ¨, ¨áá«¥¤®¢ âì, ¨­â¥à¯à¥â¨à®¢ âì ¯®«ãç¥­-
­ë¥ à¥§ã«ìâ âë; ãáâ ­®¢«¥­¨¥ ¬¥¦¯à¥¤¬¥â­ëå ¨ ¢­ãâà¨¯à¥¤¬¥â­ëå á¢ï-
§¥©, á¢ï§¥© á ¦¨§­ìî, á áã¡ê¥ªâ­ë¬ ®¯ëâ®¬ à¥¡¥­ª . �â®¬ã ¬®¦¥â á¯®-
á®¡áâ¢®¢ âì ¨ à æ¨®­ «ì­®¥ ¯à¨¬¥­¥­¨¥ ���. �¤®¢«¥â¢®à¨âì ¯®âà¥¡­®áâì
¤¥â¥© ¢ â¢®àç¥áâ¢¥ ¬®¦¥â ¢ëç¨á«¨â¥«ì­ ï ¤¥ïâ¥«ì­®áâì, ¢ ª®â®àãî ¢ª«î-
ç¥­ë § ¤ ­¨ï ¨áá«¥¤®¢ â¥«ìáª®£® å à ªâ¥à , á ¢ à¨ â¨¢­ë¬¨ à¥è¥­¨ï¬¨,
§ ¤ ­¨ï ­  á ¬®áâ®ïâ¥«ì­®¥ á®áâ ¢«¥­¨¥ ¨ ¯à¥®¡à §®¢ ­¨¥ à §«¨ç­ëå ¢ë-
ç¨á«¨â¥«ì­ëå § ¤ ç, ¢ â®¬ ç¨á«¥, áî¦¥â­® á¢ï§ ­­ëå á ¨­â¥à¥á ¬¨ à¥-
¡¥­ª .

�á®§­ âì æ¥­­®áâì ãá¢ ¨¢ ¥¬ëå §­ ­¨© ¯®¬®£ îâ â ª¦¥ ¯à ªâ¨ç¥áª¨¥
§ ¤ ­¨ï, à áªàë¢ îé¨¥ á¢ï§ì ¢ëç¨á«¥­¨© á ¤àã£¨¬¨ èª®«ì­ë¬¨ ¯à¥¤¬¥-
â ¬¨; § ¤ ­¨ï ¤«ï è¨à®ª®£® ¯à¨¬¥­¥­¨ï ¬ â¥¬ â¨ç¥áª¨å §­ ­¨©; ¨áâ®-
à¨ç¥áª¨¥ á¢¥¤¥­¨ï; ¯à¨§­ ­¨¥ ®à¨£¨­ «ì­ëå, à æ¨®­ «ì­ëå á¯®á®¡®¢ à¥-
è¥­¨© ¨ ¤à. �®ç¥â ­¨¥ ¯¥à¥ç¨á«¥­­ëå å à ªâ¥à¨áâ¨ª ¢ ®¤­¨å § ¤ ­¨ïå
ãá¨«¨¢ ¥â ¨å íää¥ªâ. � ¯à¨¬¥à, íªáªãàá¨ï ¢ �¥âáª¨© ¨áâ®à¨ç¥áª¨© ¬ã§¥©
(�.-�¥â¥à¡ãà£) ¯®£àã¦ ¥â ¤¥â¥© ¢  â¬®áä¥àã ¤¥à¥¢¥­áª®© èª®«ë, §­ ª®-
¬¨â á® á« ¢ï­áª®© ­ã¬¥à æ¨¥©, á ¯¥à¢ë¬ ¤¥à¥¢ï­­ë¬ ª «ìªã«ïâ®à®¬. �â®
ï¢«ï¥âáï â®«çª®¬ ª ¯à®¢¥¤¥­¨î ¨áá«¥¤®¢ â¥«ìáª®£® § ­ïâ¨ï ¯® á®¯®áâ ¢-
«¥­¨î  à ¡áª®© ¨ á« ¢ï­áª®© ­ã¬¥à æ¨¨, á¯®á®¡®¢ ¢ëç¨á«¥­¨ï §­ ç¥­¨©
¢ëà ¦¥­¨©, § ¯¨á ­­ëå á ¨å ¯®¬®éìî. � à¥§ã«ìâ â¥ ãç¥­¨ª¨ «ãçè¥ ¯®-
­¨¬ îâ ®á®¡¥­­®áâ¨  à ¡áª®© á¨áâ¥¬ë áç¨á«¥­¨ï (¤¥áïâ¨ç­®áâì, ¯®§¨æ¨-
®­­®áâì), ®á®§­ îâ ¥¥ ¯à¥¨¬ãé¥áâ¢ , §­ ç¨¬®áâì ¯à¨®¡à¥â¥­­ëå §­ ­¨©,
¨á¯ëâë¢ îâ £®à¤®áâì.

�­â¥««¥ªâã «ì­ë¥ ¨ ¤ãå®¢­ë¥ æ¥­­®áâ¨ �� ¢§ ¨¬®á¢ï§ ­ë. �.�. �«ì-
¥­ª®¢ áç¨â ¥â, çâ® à §¢¨â¨¥ ã ç¥«®¢¥ª  ¯®âà¥¡­®áâ¨ ¤ã¬ âì, ¬ëá«¨âì, ¯®-
­¨¬ âì â®, çâ® ¢¨¤¨èì, ¨¬¥¥â ¢ ¦­®¥ ¦¨§­¥­­®¥ §­ ç¥­¨¥. ý�¬ ­¥ à®á-
ª®èì,   £¨£¨¥­  ¤ãå®¢­®£® §¤®à®¢ìïþ [2], ­¥ ®¡« ¤ ï ª®â®àë¬ «¥£ª® § -
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å«¥¡­ãâìáï ¨ ãâ®­ãâì ¢ áâà¥¬¨â¥«ì­®¬ ¯®â®ª¥ ¨­ä®à¬ æ¨¨, ­¥áãé¥¬ ­¥
â®«ìª® ý¤®¡à®ª ç¥áâ¢¥­­ãî ¤ãå®¢­ãî ¯¨éãþ. �¬ | íâ® ­¥ §­ ­¨ï á ¬¨
¯® á¥¡¥,   ã¬¥­¨¥ ¯à ¢¨«ì­® ¨å ¨á¯®«ì§®¢ âì, á®®â­®á¨âì á à¥ «ì­®áâìî,
á ¬®áâ®ïâ¥«ì­® ¤®¡ë¢ âì.

�ãå®¢­®¥ á®¢¥àè¥­áâ¢®¢ ­¨¥ ãç¥­¨ª  ¢® ¬­®£®¬ ®¯à¥¤¥«ï¥âáï â¥¬, ­ 
çâ® ­ ¯à ¢«¥­  ¥£® ¤¥ïâ¥«ì­®áâì, ç¥¬ã ®­ à ¤ã¥âáï. �¯ëâ ¯®«®¦¨â¥«ì-
­ëå í¬®æ¨© ­ ª ¯«¨¢ ¥âáï á ¤¥âáâ¢  ¨ ¢ ¤ «ì­¥©è¥¬ ®¯à¥¤¥«ï¥â ¯®§¨æ¨î
ç¥«®¢¥ª  ¢ ¦¨§­¨ (�.�. �¨¬®­®¢). �¢« ¤¥­¨¥ �� ¯®¬®£ ¥â èª®«ì­¨ªã
­ ª®¯¨âì ¯®«®¦¨â¥«ì­ë© í¬®æ¨®­ «ì­ë© ®¯ëâ, ¨á¯ëâë¢ ï à ¤®áâì ®â ¨­-
â¥««¥ªâã «ì­®£® ­ ¯àï¦¥­¨ï ¨ ¯®¡¥¤ë, ®â ¨áá«¥¤®¢ ­¨ï, â¢®àç¥áâ¢ , ¯®-
¨áª  ªà á¨¢®£® à æ¨®­ «ì­®£® á¯®á®¡  ¢ëç¨á«¥­¨ï, ¢®§¬®¦­®áâ¨ ¯à®ï¢¨âì
á¥¡ï ¨ â.¯.

�§¢¥áâ­®, çâ® í¬®æ¨¨ ®âà ¦ îâ ®â­®è¥­¨ï ¬¥¦¤ã ¬®â¨¢ ¬¨ ¨ ãá¯¥å®¬
á®®â¢¥âáâ¢ãîé¥© ¨¬ ¤¥ïâ¥«ì­®áâ¨ (�.�. �¥®­âì¥¢). �®íâ®¬ã ®¡¥á¯¥ç¥­¨¥
ãá¯¥è­®£® ®¢« ¤¥­¨ï ¢ëç¨á«¨â¥«ì­®© ¤¥ïâ¥«ì­®áâìî (¢ â®¬ ç¨á«¥ ¯®­¨-
¬ ­¨¥ ¨§ãç ¥¬ëå §­ ­¨© ¨ è¨à®ª®¥ à §­®®¡à §­®¥ ¨å ¯à¨¬¥­¥­¨¥) á¯®-
á®¡áâ¢ã¥â à §¢¨â¨î ãç¥¡­®-¯®§­ ¢ â¥«ì­ëå ¬®â¨¢®¢ ¨ ï¢«ï¥âáï ®¤­¨¬ ¨§
ãá«®¢¨© ¤ãå®¢­®£® à §¢¨â¨ï èª®«ì­¨ª®¢.

�á®¡®© æ¥­­®áâìî ¢ ¯à®æ¥áá¥ áâ ­®¢«¥­¨ï �� ï¢«ï¥âáï à §¢¨â¨¥ ãç¥-
­¨ª  ª ª áã¡ê¥ªâ  ãç¥¡­®© ¢ëç¨á«¨â¥«ì­®© ¤¥ïâ¥«ì­®áâ¨, ª ª ç¥«®¢¥ª ,
¯à¥®¡à §ãîé¥£® á ¬®£® á¥¡ï. �¬¥­­® â ª®© ãç¥­¨ª á®®â¢¥âáâ¢ã¥â ýªã«ì-
âãà¥ ¤®áâ®¨­áâ¢ þ (â¥à¬¨­ �.�. �á¬®«®¢ ), ª ª®â®à®© ¢ ­ áâ®ïé¥¥ ¢à¥¬ï
áâà¥¬¨âáï ®¡é¥áâ¢®.

�¯¨á®ª «¨â¥à âãàë
1. �®«ï£¨­ �.�., �ãª ­ª¨­ �.�. ¨ ¤à. �¥â®¤¨ª  ¯à¥¯®¤ ¢ ­¨ï ¬ â¥¬ â¨ª¨ ¢

áà¥¤­¥© èª®«¥. � áâ­ë¥ ¬¥â®¤¨ª¨. { �.: �à®á¢¥é¥­¨¥. 1977.
2. �«ì¥­ª®¢ �.�. �¨«®á®ä¨ï ¨ ªã«ìâãà . { (�ëá«¨â¥«¨ XX ¢¥ª ). { �.: �®«¨-

â¨§¤ â, 1991.

�������������� ������������ �������
�� ���������� ��� ��������

��������������� ��������� ���������
� ������� �������� �����������������

�����������

�¢ç¨­  �.�.
�ï§ ­áª¨© áâ ­ª®áâà®¨â¥«ì­ë© ª®««¥¤¦

�ï§ ­ì, ¯à®¥§¤ � ¡ã«¨­ , 22
�¥«.: (4912)333009

�âã¤¥­âë â¥å­®«®£¨ç¥áª¨å ª®««¥¤¦¥©, ®¡ãç îé¨¥áï ­  ¡ §¥ 9-â¨ ª« á-
á®¢, ¨¬¥îâ, ª á®¦ «¥­¨î, ­¥¤®áâ â®ç­® ¢ëá®ª¨© ãà®¢¥­ì ¬ â¥¬ â¨ç¥áª®©
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¯®¤£®â®¢ª¨, ­¥®¡å®¤¨¬ë© ¤«ï ¤ «ì­¥©è¥£® ãá¯¥è­®£® ¯®«ãç¥­¨ï ¬ â¥¬ -
â¨ç¥áª¨å §­ ­¨©. � ª, ç¨á«® áâã¤¥­â®¢, ¨¬¥îé¨å ¢  ââ¥áâ â¥ ý4þ ¨ ý5þ
¯® ¬ â¥¬ â¨ª¥, á®áâ ¢«ï¥â ­¥ ¡®«¥¥ 30%. �¥¦¤ã â¥¬ ­  ¯¥à¢®¬ ªãàá¥ ãç -
é¨¬áï ­¥ â®«ìª® ­¥®¡å®¤¨¬® ®á¢®¨âì ªãàá ¬ â¥¬ â¨ª¨ áâ àè¥© áâã¯¥­¨
áà¥¤­¥© èª®«ë, ­® ¨ á¤ âì ãáâ­ë© íª§ ¬¥­ ¯® ¤¨áæ¨¯«¨­¥.

� ¨¡®«ìèãî ¯à®¡«¥¬ã á®áâ ¢«ïîâ áâã¤¥­âë, ®¡ãç îé¨¥áï ­  ¯« â-
­ëå ®â¤¥«¥­¨ïå, £¤¥ á®¤¥à¦ ­¨¥ §­ ­¨©, ª ª ¯à ¢¨«®, ®ç¥­ì ­¨§ª®¥, ªà®¬¥
íâ®£®, ¤® 70% ãç é¨åáï, ¯® à¥§ã«ìâ â ¬  ­ª¥â¨à®¢ ­¨ï ¯á¨å®«®£ , ¨¬¥îâ
èª®«ì­ë© ­¥¢à®§ á® ¢á¥¬¨ ¥£® ­¥£ â¨¢­ë¬¨ ª®¬¯®­¥­â ¬¨: ­¥áä®à¬¨à®-
¢ ­­®áâìî ¢­¨¬ ­¨ï, ­¥ã¬¥­¨î à ¡®â âì á ª­¨£®©, ­¨§ª¨¬ â¥¬¯®¬ à ¡®âë
¢ £àã¯¯¥, ­¥£ â¨¢®¬ (­  ãà®¢­¥ ¬« ¤è¥£® èª®«ì­¨ª ) ª ¯à¥¤¬¥âã ¨ ¯à¥¯®-
¤ ¢ â¥«î ¨ â.¯. � â®¬ã ¦¥ ¬ë áâ «ª¨¢ ¥¬áï á á¨âã æ¨¥©, ª®£¤  ­  ¯« â­ëå
®â¤¥«¥­¨ïå ®¡ãç îâáï ¤¥â¨ á ®ç¥­ì ­¨§ª¨¬ ®¡à §®¢ â¥«ì­ë¬ ãà®¢­¥¬.

� ª¨¬ ®¡à §®¬, ¯¥à¥¤ ¯à¥¯®¤ ¢ â¥«ï¬¨ ¢®§­¨ª ¥â ¤®¢®«ì­® á«®¦­ ï
§ ¤ ç ,   ¨¬¥­­® ¯®áâ à âìáï ¤ âì áâã¤¥­â ¬ ª ç¥áâ¢¥­­ë¥ §­ ­¨ï ¯à¨
á« ¡®© ¡ §®¢®© ¨ ®ç¥­ì à §­®© èª®«ì­®© ¯®¤£®â®¢ª¥. �¥¬ ¡®«¥¥ § ¤ ç  ®á-
«®¦­ï¥âáï ¯à¨ ®¡ãç¥­¨¨ ¬ â¥¬ â¨ª¥, £¤¥ ¯®à®© ®¡ãç ¥¬ë¥ ­¥ ¨¬¥îâ ®âà -
¡®â ­­®£® ­ ¢ëª®¢ à¥è¥­¨ï ¤ ¦¥ ª¢ ¤à â­ëå ãà ¢­¥­¨©, ¯à¥®¡à §®¢ ­¨ï
¤à®¡¥© ¨ ¬­®£®ç«¥­®¢, ¤¥©áâ¢¨© á ®âà¨æ â¥«ì­ë¬¨ ç¨á« ¬¨.

�áâ ­®¢¨¬áï ­  ¯à®¡«¥¬¥ ¯à¥¯®¤ ¢ ­¨ï ¬ â¥¬ â¨ª¨ ã áâã¤¥­â®¢ ®â-
¤¥«¥­¨ï ¯à®£à ¬¬¨à®¢ ­¨ï, ®¡ãç îé¨åáï ­  ¤®£®¢®à­®© ®á­®¢¥, £¤¥ âà¥-
¡ã¥âáï ¤®¢®«ì­® ¢ëá®ª¨© ãà®¢¥­ì ¬ â¥¬ â¨ç¥áª®© ¯®¤£®â®¢ª¨. �®¬¨¬®
¢ëè¥ãª § ­­ëå ¯à®¡«¥¬ ­  íâ®¬ ®â¤¥«¥­¨¨ ã áâã¤¥­â®¢ ®â¬¥ç ¥âáï ¡®«ì-
è ï ­¥ã¢¥à¥­­®áâì ¢ á¢®¨å ¤¥©áâ¢¨ïå ¨ ®âáãâáâ¢¨¥ ¢¥àë ¢ ¯®«®¦¨â¥«ì­ë©
à¥§ã«ìâ â ¯à¨ ¨§ãç¥­¨¨ ¬ â¥¬ â¨ª¨.

�«ï ¤®áâ¨¦¥­¨ï ®¯â¨¬ «ì­®£® ãà®¢­ï ª ç¥áâ¢  §­ ­¨© ã ¤ ­­®£® ª®­-
â¨­£¥­â  áâã¤¥­â®¢ ¬ë áâà®¨¬ ¯à®æ¥áá ®¡ãç¥­¨ï ¯® ý¯ à ««¥«¨þ: ­ àï¤ã
á ¨§ãç¥­¨¥¬ ¯à®£à ¬¬­®£® ¬ â¥à¨ «  ¯à¥¤« £ ¥¬ ­  ¬ â¥à¨ «¥ ¯à¨¬¥à®¢
¨ § ¤ ç § ªà¥¯«¥­¨¥ §­ ­¨©, ã¬¥­¨© ¨ ­ ¢ëª®¢, ¯®«ãç¥­­ëå ¢ áà¥¤­¥©
èª®«¥. �«ï íâ®£® ¨á¯®«ì§ã¥¬ ¤¨ää¥à¥­æ¨ æ¨î ¯à¥¤« £ ¥¬ëå ¯à¨¬¥à®¢
¨ § ¤ ç á æ¥«ìî:

1. �ª®àà¥ªâ¨à®¢ âì §­ ­¨ï áâã¤¥­â®¢ ¨ ¬ ªá¨¬ «ì­® ¢ëà®¢­ïâì ¨å.
2. � ªà¥¯¨âì ¡ §®¢ë¥ ­ ¢ëª¨, ­¥®¡å®¤¨¬ë¥ ¤«ï ãá¯¥è­®£® ¯à®¤®«¦¥-

­¨ï ãç¥¡ë.
3. �®¢ëá¨âì ã ®¡ãç ¥¬ëå çã¢áâ¢® ã¢¥à¥­­®áâ¨ ¢ á¥¡¥ ¨ ¢ á¯®á®¡­®áâ¨

á ¬®áâ®ïâ¥«ì­® ¨§ãç âì ¬ â¥¬ â¨ªã.
� ­ ç «¥ ®¡ãç¥­¨ï ¬ë ¯à¥¤« £ ¥¬ ¢å®¤ïé¨© ª®­âà®«ì §­ ­¨© ¢ ¢¨¤¥

á ¬®áâ®ïâ¥«ì­®© à ¡®âë ¡¥§ ¢ëáâ ¢«¥­¨ï ®æ¥­ª¨, ªã¤  ¢å®¤ïâ ã¯à ¦­¥-
­¨ï, á®áâ ¢«ïîé¨¥ ¡ §®¢ë¥ ­ ¢ëª¨ èª®«ì­®£® ªãàá  ¬ â¥¬ â¨ª¨. �® à¥-
§ã«ìâ â ¬ íâ®© à ¡®âë ®à¨¥­â¨àã¥¬áï ¢ ¤ «ì­¥©è¥¬ ­  ¤¨ää¥à¥­æ¨ æ¨î
§ ¤ ­¨© ¤«ï ãç é¨åáï ¨ ®à£ ­¨§ æ¨î ¯à ªâ¨ç¥áª®© à ¡®âë ­  § ­ïâ¨ïå.
�á­®¢­ ï æ¥«ì ¯à¨ ¯®¤¡®à¥ ã¯à ¦­¥­¨© | íâ® ­¥ â®«ìª® ãç¥â ãà®¢­ï ¯®¤-
£®â®¢ª¨ ãç¥­¨ª , ­® ¨ ¥£® á ¬®®æ¥­ª¨ á¢®¨å á¨« ¨ ¢®§¬®¦­®áâ¥© ¯à¨ ¨§ãç¥-
­¨¨ ¯à¥¤¬¥â . �â® ¤®áâ¨£ ¥âáï, ­ ¯à¨¬¥à, ¯®¤¡®à®¬ ª®íää¨æ¨¥­â®¢ (­ -
âãà «ì­ëå, æ¥«ëå, ¤à®¡­ëå) ¢ ãà ¢­¥­¨ïå ¨ ¬­®£®ç«¥­ å, ¤«¨­®© á ¬®£®
¯à¨¬¥à  (¯® ­ è¨¬ ¤ ­­ë¬ ¨§ èª®«ì­®© ¯à ªâ¨ª¨ ýá« ¡ë¥þ ãç é¨¥áï ¡®-
ïâáï ¤«¨­­ëå ¯à¨¬¥à®¢), ª®«¨ç¥áâ¢®¬ §­ ª®¢ ¯®á«¥ § ¯ïâ®© ¢ ¤¥áïâ¨ç­ëå
¤à®¡ïå ¨ â.¯.
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� ¯à¨¬¥à, ®¡  ãà ¢­¥­¨ï: 3x2 + 2x − 3 = 0 ¨ 0, 27x2 + 2, 37x − 2, 1 = 0
ï¢«ïîâáï ª¢ ¤à â­ë¬¨, ­® ¯á¨å®«®£¨ï á« ¡®£® ãç¥­¨ª  â ª®¢ , çâ® ¢â®à®¥
ãà ¢­¥­¨¥ ®­ ¡ã¤¥â à áá¬ âà¨¢ âì ª ª á«®¦­®¥, á ª®â®àë¬ ®­ ­¥ á¯à ¢¨âáï
(¯® à¥§ã«ìâ â ¬ â¥áâ¨à®¢ ­¨ï ãç é¨åáï ¢â®à®¥ ãà ¢­¥­¨¥ ¯à¨§­ «¨ ®ç¥­ì
á«®¦­ë¬ 47% ®¯à®è¥­­ëå). �¤­ ª® á ¯®¬®éìî ¢â®à®£® ãà ¢­¥­¨ï ¬®¦­®
ãá¯¥è­® ®âà ¡®â âì ­ ¢ëª¨ à ¡®âë á ¤à®¡­ë¬¨ ¢ëà ¦¥­¨ï¬¨, á¢®©áâ¢ 
ª¢ ¤à â­ëå ª®à­¥©, § ªà¥¯¨âì â¥å­¨ªã à¥è¥­¨ï ª¢ ¤à â­ëå ãà ¢­¥­¨© ¨
â.¯. ã ¡®«¥¥ ¯®¤£®â®¢«¥­­ëå áâã¤¥­â®¢. �¨ää¥à¥­æ¨ æ¨ï § ¤ ­¨© á¨áâ¥-
¬ â¨ç¥áª¨ ¨á¯®«ì§ã¥âáï ¨ ¯à¨ ¨§ãç¥­¨¨ ¯à®£à ¬¬­®£® ¬ â¥à¨ « . �â¡®à
¯à ªâ¨ç¥áª¨å § ¤ ­¨© áâà®¨âáï ¯® â ª®¬ã ¦¥ ¯à¨­æ¨¯ã. � ª, ­ ¯à¨¬¥à,
¯à¨ ®âà ¡®âª¥ ­ ¢ëª®¢ ¢ëç¨á«¥­¨ï ¯à®¨§¢®¤­®© ¬ë ¢ª«îç ¥¬ ¤à®¡­ë¥
ª®íää¨æ¨¥­âë â®«ìª® ¤«ï ¯®¤£®â®¢«¥­­®© ª â¥£®à¨¨ áâã¤¥­â®¢, ¢® ¨§¡¥-
¦ ­¨¥ ¯®â¥à¨ æ¥«®áâ­®£® ¢®á¯à¨ïâ¨ï § ¤ ­¨ï §  ¢ëç¨á«¥­¨¥¬ ¤à®¡¥© ã
á« ¡ëå áâã¤¥­â®¢.

�¥£ã«ïà­ë© áà¥§®¢ë© ª®­âà®«ì ¯®¤£®â®¢ª¨ áâã¤¥­â®¢ ¯®ª §ë¢ ¥â, çâ®
ã¦¥ ç¥à¥§ 2 ¬¥áïæ  ãç¥¡ë ¤® 10% á« ¡ëå áâã¤¥­â®¢ ­ ç¨­ îâ ¢¯®«­¥ ã¤®¢-
«¥â¢®à¨â¥«ì­® ¢ë¯®«­ïâì ¯¨áì¬¥­­ë¥ à ¡®âë,   ª®«¨ç¥áâ¢® ®è¨¡®ª ¢ ¨å
à ¡®â å ã¬¥­ìè ¥âáï. � ª®­æã ¯¥à¢®£® á¥¬¥áâà  ¡®«¥¥ 90% áâã¤¥­â®¢ íªá-
¯¥à¨¬¥­â «ì­®© £àã¯¯ë ¯à¨®¡à¥â îâ ã¤®¢«¥â¢®à¨â¥«ì­ë¥ §­ ­¨ï ¯® ¡ -
§®¢®¬ã ¬ â¥à¨ «ã èª®«ì­®£® ªãàá ,   â ª¦¥ ¤®¢®«ì­® ¯à®ç­ë¥ §­ ­¨ï ¯®
â¥ªãé¥¬ã ¬ â¥à¨ «ã. �¥§ã«ìâ âë ¨å ãá¯¥¢ ¥¬®áâ¨ áâ ¡¨«¨§¨àãîâáï ­ 
­¥¯«®å®¬ ãà®¢­¥. �à¨ íâ®¬ §­ ç¨â¥«ì­® (¤® 30%) ã¢¥«¨ç¨¢ ¥âáï ç¨á«®
áâã¤¥­â®¢, ¦¥« îé¨å ®â¢¥ç âì ã ¤®áª¨.

� ª¨¬ ®¡à §®¬, ¬®¦­® á¤¥« âì ¢ë¢®¤, çâ® ¯à¨¬¥­¥­¨¥ ¬¥â®¤¨ª ¤¨ä-
ä¥à¥­æ¨à®¢ ­­®£® ®¡ãç¥­¨ï ¢ ãç¥¡­ëå § ¢¥¤¥­¨ïå â ª®£® â¨¯ , ¯®§¢®«ï¥â
§­ ç¨â¥«ì­® ¢ëà®¢­ïâì ¡ §®¢ë© ãà®¢¥­ì §­ ­¨© áâã¤¥­â®¢, ¯®§¢®«ï¥â ¤®-
¡¨âìáï áâ ¡¨«ì­ëå §­ ­¨© ¯® ¯à®£à ¬¬­®¬ã ¬ â¥à¨ «ã, á­¨¦ ¥â ­¥£ â¨¢-
­®¥ ¢®á¯à¨ïâ¨¥ ¬ â¥¬ â¨ª¨, ª ª ãç¥¡­®£® ¯à¥¤¬¥â  ¨ ¯®¢ëè ¥â «¨ç­®áâ-
­ãî á ¬®®æ¥­ªã áâã¤¥­â®¢ ¯à¨ ¨§ãç¥­¨¨ ¬ â¥¬ â¨ª¨.

���������������� ������ � ������������
����� ý�������� ������������ ����������þ

� ���

� § ç¥­®ª �.�., � §¬ëá«®¢¨ç �.�.
�¨­áª, ¯à. �¥§ ¢¨á¨¬®áâ¨, 4, ���, ����
�¥«®àãááª¨© £®áã¤ àáâ¢¥­­ë© ã­¨¢¥àá¨â¥â

e-mail: Kazachenok@bsu.by, razmysl@bsu.by

�¡é¥¨§¢¥áâ­®, çâ® ª«îç¥¢®© ¯à®¡«¥¬®© à §¢¨â¨ï ¨­â¥««¥ªâã «ì­®£®
¯®â¥­æ¨ «  «î¡®£® £®áã¤ àáâ¢  ï¢«ï¥âáï ª ç¥áâ¢® ®¡à §®¢ ­¨ï. � -
áª®«ìª® ®­® á®®â¢¥âáâ¢ã¥â ¬¨à®¢ë¬ áâ ­¤ àâ ¬, ­ áâ®«ìª® ¢ëá®ª® ¬¥áâ®
íâ®© áâà ­ë ¢ æ¨¢¨«¨§®¢ ­­®¬ ¬¨à¥.
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�®¢ëè¥­¨¥ ª ç¥áâ¢  ®¡à §®¢ ­¨ï ï¢«ï¥âáï ª®¬¯«¥ªá­®© ¯à®¡«¥¬®©.
�«ï ¥¥ à¥è¥­¨ï ­¥®¡å®¤¨¬® à §à ¡®â âì ¨ ¢­¥¤à¨âì £®áã¤ àáâ¢¥­­ë¥ áâ ­-
¤ àâë ®¡à §®¢ ­¨ï, á®§¤ âì á®¢à¥¬¥­­®¥ ­ ãç­®-¬¥â®¤¨ç¥áª®¥ ®¡¥á¯¥ç¥­¨¥
ãç¥¡­®£® ¯à®æ¥áá , ¨á¯®«ì§®¢ âì á®¢à¥¬¥­­ë¥ â¥å­®«®£¨¨ ®¡ãç¥­¨ï, á®-
§¤ âì á¨áâ¥¬ã ª®­âà®«ï §  ª ç¥áâ¢®¬ ®¡à §®¢ ­¨ï, à §¢¨âì ã áâã¤¥­â®¢
­ ¢ëª¨ ¨ ¯®âà¥¡­®áâì ¢ á ¬®®¡à §®¢ ­¨¨ ¨  ªâ¨¢­®© á ¬®áâ®ïâ¥«ì­®© ¤¥-
ïâ¥«ì­®áâ¨, à¥£ã«ïà­® ¯®¢ëè âì ¨ ã«ãçè âì ª ç¥áâ¢® ¯®¤£®â®¢ª¨ ¯¥¤ £®-
£¨ç¥áª¨å ª ¤à®¢.

�¤­¨¬ ¨§ í«¥¬¥­â®¢ á®¢à¥¬¥­­®£® ¯®¤å®¤  ª ¯®¤£®â®¢ª¥ á¯®á®¡­ëå á¯¥-
æ¨ «¨áâ®¢ ï¢«ï¥âáï ª®¬¯¥â¥­â­®áâ­ë© ¯®¤å®¤, ¯à¥¤¯®« £ îé¨© á«¥¤ãî-
é¨¥ ª®¬¯¥â¥­æ¨¨, ª®â®àë¬¨ ¤®«¦¥­ ®¡« ¤ âì ª ¦¤ë© ¢ë¯ãáª­¨ª ¢ã§ :
 ª ¤¥¬¨ç¥áª¨¥, á®æ¨ «ì­®-«¨ç­®áâ­ë¥, ¯à®ä¥áá¨®­ «ì­ë¥. � ®á­®¢­®©
æ¥«ìî ¯à¥¯®¤ ¢ â¥«ìáª®£® á®áâ ¢  ï¢«ï¥âáï ¢ëà ¡®âª  ã áâã¤¥­â®¢ ãª -
§ ­­ëå ¢ëè¥ ª®¬¯¥â¥­æ¨©, ¨ ¢ ¯¥à¢ãî ®ç¥à¥¤ì  ª ¤¥¬¨ç¥áª¨å. �¥®¡-
å®¤¨¬® ¤ âì ¨¬ ¯à®ä¥áá¨®­ «ì­ë¥ ­ ¢ëª¨ ¨ ã¬¥­¨ï ¤«ï ¯à¥¯®¤ ¢ ­¨ï
¬ â¥¬ â¨ª¨ ¨ ¨­ä®à¬ â¨ª¨ ¢ ®¡é¥®¡à §®¢ â¥«ì­ëå ãçà¥¦¤¥­¨ïå èª®«ì-
­®£® â¨¯  (èª®«ë, £¨¬­ §¨¨, «¨æ¥¨, ª®««¥¤¦¨) ­  ãà®¢­¥ £®áã¤ àáâ¢¥­-
­ëå áâ ­¤ àâ®¢. �«ï ¤®áâ¨¦¥­¨ï íâ®© æ¥«¨ à áá¬ âà¨¢ îâáï á¯¥æ¨ «ì-
­ë¥ ¬¥â®¤¨ç¥áª¨¥ ¯à¨¥¬ë, ¯®§¢®«ïîé¨¥ ¤®­¥áâ¨ ¤® ãç é¨åáï ®á­®¢­ë¥,
­ ¨¡®«¥¥ ¢ ¦­ë¥ ¨, á â®çª¨ §à¥­¨ï ¬¥â®¤¨ª¨, âàã¤­ë¥ ¤«ï ¢®á¯à¨ïâ¨ï
ãç é¨¬¨áï § ¤ ç¨ ¨ ¯à®¡«¥¬ë í«¥¬¥­â à­®© ¬ â¥¬ â¨ª¨ ¨ ¨­ä®à¬ â¨ª¨.

�¥®¡å®¤¨¬® ãç¨âë¢ âì, çâ®, ®¡ãç ïáì à¥è âì § ¤ ç¨, ãç é¨¥áï  ª-
â¨¢­® ®¢« ¤¥¢ îâ í«¥¬¥­â ¬¨ â¢®àç¥áª®£® ¬ â¥¬ â¨ç¥áª®£® ¬ëè«¥­¨ï.
�â® ¯à®ï¢«ï¥âáï, ­ ¯à¨¬¥à, ¢ ã¬¥­¨¨ ¢¨¤®¨§¬¥­ïâì § ¤ ç­ãî á¨âã æ¨î
á æ¥«ìî á®§¤ ­¨ï ãá«®¢¨© ¯à¨¬¥­¨¬®áâ¨ â®£® ¨«¨ ¨­®£® ¬¥â®¤  ¨«¨ ¯à¨-
¥¬ ; ¢ ã¬¥­¨ïå ¨§®¡à¥â âì ­®¢ë¥ ¯à¨¥¬ë ¨ í¢à¨áâ¨ª¨ ¤«ï à¥è¥­¨ï § ¤ ç,
ª®­áâàã¨à®¢ âì ­  ¡ §¥ ¤ ­­®© § ¤ ç¨ ­®¢ë¥, ¨áá«¥¤®¢ âì à¥§ã«ìâ â à¥-
è¥­¨ï ¨ â.¯.

� â® ¦¥ ¢à¥¬ï áâàãªâãà  í¢à¨áâ¨ç¥áª®£® ¢¨¤  ¬ëá«¨â¥«ì­®© ¤¥ïâ¥«ì-
­®áâ¨ ¬®¦¥â ¡ëâì à §«¨ç­®©. �­  ¨¬¥¥â á¢®î á¯¥æ¨ä¨ªã ¨ á®áâ®¨â ¨§
â ª¨å ª®¬¯®­¥­â®¢: 1) ®á®§­ ­¨¥ § âàã¤­¥­¨ï ¨  ­ «¨§ ¯à®¡«¥¬­®© á¨âã -
æ¨¨; 2) ®¯à¥¤¥«¥­¨¥ ®á­®¢­®£® § âàã¤­¥­¨ï ¨ ä®à¬ã«¨à®¢ª  ¯à®¡«¥¬ë; 3)
¯®¨áª á¯®á®¡®¢ à¥è¥­¨ï ¯ãâ¥¬ ¢ë¤¢¨¦¥­¨ï £¨¯®â¥§ ¨ ¨å à §¢¨â¨ï; ¢ë¤¢¨-
¦¥­¨¥ £¨¯®â¥§ ¨ ­ å®¦¤¥­¨¥ à¥è¥­¨ï ¨­âã¨â¨¢­ë¬ ¯ãâ¥¬, ¢ à¥§ã«ìâ â¥
¢­¥§ ¯­®© ¤®£ ¤ª¨; 4) ¯à®¢¥àª  ¯à ¢¨«ì­®áâ¨ £¨¯®â¥§ ¯ãâ¥¬ ¯à¨¬¥­¥­¨ï
­ ©¤¥­­®£® à¥è¥­¨ï ­  ¯à ªâ¨ª¥.

�¥£®¤­ï æ¥«¥­ ¯à ¢«¥­­ë© ¯®¨áª à¥è¥­¨ï § ¤ ç ®â¢¥ç ¥â á®¢à¥¬¥­-
­ë¬ ¯á¨å®«®£¨ç¥áª¨¬ ª®­æ¥¯æ¨ï¬ ¨­â¥««¥ªâã «ì­®£® à §¢¨â¨ï, ª®­æ¥¯-
æ¨¨ ®¡ãç¥­¨ï ¬ â¥¬ â¨ç¥áª®© ¤¥ïâ¥«ì­®áâ¨ ¨ ï¢«ï¥âáï ¢ ¦­¥©è¨¬ ª®¬-
¯®­¥­â®¬ â¢®àç¥áª®£® ¬ëè«¥­¨ï ãç é¨åáï. �ãé­®áâì æ¥«¥­ ¯à ¢«¥­­®£®
¯®¨áª  ¬®¦­® á¢¥áâ¨ ª á«¥¤ãîé¨¬  ªâ ¬:  ) £¥­¥à¨à®¢ ­¨î à §­®®¡à §¨ï,
â. ¥. ¢ë¤¢¨¦¥­¨î ¢ ¯à¥¤¥« å ®¤­®£® è £  ¢®§¬®¦­ëå ¯ãâ¥© à¥è¥­¨ï ¨ ¯®-
«ãç¥­¨ï ¯à®¬¥¦ãâ®ç­ëå à¥§ã«ìâ â®¢; ¡) ®£à ­¨ç¥­¨î à §­®®¡à §¨ï, â. ¥.
®æ¥­ª¥ ¯à®¬¥¦ãâ®ç­ëå à¥§ã«ìâ â®¢ á â®çª¨ §à¥­¨ï ¤®áâ¨¦¥­¨ï à¥è¥­¨ï.

�à¨ íâ®¬ ¬ë ¨áå®¤¨¬ ¨§ â®£®, çâ® ¯à®æ¥áá à¥è¥­¨ï «î¡®© ¤®áâ â®ç­®
á«®¦­®© § ¤ ç¨ á®áâ®¨â ¢ ¯®á«¥¤®¢ â¥«ì­®¬ ¯à¨¬¥­¥­¨¨ ¤¢ãå ®á­®¢­ëå
®¯¥à æ¨©: 1) á¢¥¤¥­¨¥ (¯ãâ¥¬ ¯à¥®¡à §®¢ ­¨ï ¨«¨ ¯¥à¥ä®à¬ã«¨à®¢ ­¨ï)
¨áå®¤­®© § ¤ ç¨ ª ¤àã£®©, ¥© íª¢¨¢ «¥­â­®©, ­® ã¦¥ áâ ­¤ àâ­®© § ¤ ç¥,
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à ­¥¥ à¥è¥­­®©; 2) à §¡¨¥­¨¥ ¨áå®¤­®© § ¤ ç¨ ­  ­¥áª®«ìª® áâ ­¤ àâ­ëå
¯®¤§ ¤ ç. � § ¢¨á¨¬®áâ¨ ®â å à ªâ¥à  ¨áå®¤­®© § ¤ ç¨ ¨á¯®«ì§ã¥âáï «¨¡®
®¤­  ¨§ íâ¨å ®¯¥à æ¨©, «¨¡® ®¡¥. �à¨ à¥è¥­¨¨ ¡®«¥¥ á«®¦­ëå § ¤ ç, íâ¨
®¯¥à æ¨¨ ¨á¯®«ì§ãîâáï ¬­®£®ªà â­®.

�¢à¨áâ¨ç¥áª¨¬ ¯à¨¥¬ ¬ ­ ¤® á¯¥æ¨ «ì­® ®¡ãç âì. �®£¤  ¯à®æ¥áá ®á¢®-
¥­¨ï íâ¨å ¯à¨¥¬®¢ ¬®¦­® à áá¬ âà¨¢ âì ª ª ¯¥à¥å®¤ ®â ¯à®áâ®£® ®§­ -
ª®¬«¥­¨ï á ¨å ®¯¨á ­¨¥¬ ª ¢ëà ¡®âª¥ ¤®áâ â®ç­® ãáâ®©ç¨¢ëå ®¯¥à æ¨®­-
­ëå áâàãªâãà, ­  ®á­®¢¥ ª®â®àëå à §¢¥àâë¢ ¥âáï á«®¦­ë© í¢à¨áâ¨ç¥áª¨©
¯®¨áª. �á­®¢­ë¬ áà¥¤áâ¢®¬ ¢ ¬¥â®¤¨ª¥ ä®à¬¨à®¢ ­¨ï ®¡®¡é¥­­ëå í¢-
à¨áâ¨ç¥áª¨å ¯à¨¥¬®¢ à¥è¥­¨ï § ¤ ç, ï¢«ï¥âáï á¨áâ¥¬  á®®â¢¥âáâ¢ãîé¨å
á¯¥æ¨ «ì­® ¯®¤®¡à ­­ëå ãç¥¡­ëå § ¤ ç.

� ¨¡®«ìè¨© íää¥ªâ ¤ ¥â ¯à¨¬¥­¥­¨¥ ¬­®£®ª®¬¯®­¥­â­ëå § ¤ ­¨©, ®¡-
à §ãîé¨åáï ¨§ ­¥áª®«ìª¨å «®£¨ç¥áª¨ à §­®à®¤­ëå, ­® ¯á¨å®«®£¨ç¥áª¨
®¡ê¥¤¨­¥­­ëå ¢ ­¥ª®â®àãî æ¥«®áâ­®áâì ç áâ¥©. �à¨ íâ®¬ ¯ãâ¥¬ ¯®áâ¥-
¯¥­­®£® ãá«®¦­¥­¨ï § ¤ ç¨ ¨ ¯®á«¥¤®¢ â¥«ì­®£® ¯®¤ª«îç¥­¨ï ­®¢ëå ¨¤¥©
­ ¬¨ á®§¤ ­ë á¥à¨¨ § ¤ ç, ¢ ª®â®àëå à¥è¥­¨¥ ¯à¥¤ë¤ãé¨å § ¤ ç ¯®¬®£ ¥â
à¥è¨âì á«¥¤ãîé¨¥ §  ­¨¬¨ § ¤ ç¨. �à£ ­¨§ æ¨ï á®¤¥à¦ ­¨ï ¨§ãç ¥¬®£®
¬ â¥à¨ «  ¢ ¢¨¤¥ â ª¨å ýæ¥¯®ç¥ª § ¤ çþ ¯®§¢®«ï¥â ãç é¨¬áï ¤¢¨£ âìáï
¢¯¥à¥¤ ¯® ¨­¤¨¢¨¤ã «ì­®¬ã ¯« ­ã, á®áâ ¢«¥­­®¬ã ­  ¤®áâ â®ç­® ¤«¨â¥«ì-
­ë© ¯¥à¨®¤. �¥§ã«ìâ âë àã¡¥¦­®£® ¨ ¨â®£®¢®£® â¥áâ¨à®¢ ­¨ï ¯®¤â¢¥à¦-
¤ îâ íää¥ªâ¨¢­®áâì à §à ¡®â ­­ëå á¥à¨© § ¤ ç.

� ª¨¬ ®¡à §®¬, ¬¥â®¤¨ç¥áª¨¬ ®¡¥á¯¥ç¥­¨¥¬ ®¡ãç¥­¨ï ãç é¨åáï à¥è¥-
­¨î § ¤ ç ï¢«ïîâáï ®¯à¥¤¥«¥­­ë¥ á¨áâ¥¬ë í¢à¨áâ¨ª, ¨á¯®«ì§®¢ ­¨¥ ª®-
â®àëå ä®à¬¨àã¥â ã ãç é¨åáï ýã¬¥­¨¥ à¥è âì § ¤ ç¨þ ¨ á¯®á®¡áâ¢ã¥â ¨å
¬ â¥¬ â¨ç¥áª®¬ã à §¢¨â¨î.

��������� ������ ��� �������
������������� ����� ��� ��������

������������ �����������

� à â ¥¢  �.�.

�á­®¢®¯®« £ îé¨¬ âà¥¡®¢ ­¨¥¬ ­ è¥£® ®¡é¥áâ¢  ª á®¢à¥¬¥­­®© èª®-
«¥, ª å à ªâ¥àã ®¡ãç¥­¨ï ¢ ­¥©. ï¢«ï¥âáï ä®à¬¨à®¢ ­¨¥ «¨ç­®áâ¨ ç¥«®-
¢¥ª , ª®â®àë© ã¬¥« ¡ë â¢®àç¥áª¨ à¥è âì ­ ãç­ë¥, ¯à®¨§¢®¤áâ¢¥­­ë¥, ®¡-
é¥áâ¢¥­­ë¥ § ¤ ç¨, á ¬®áâ®ïâ¥«ì­®, ªà¨â¨ç¥áª¨ ¬ëá«¨âì, ¢ëà ¡ âë¢ âì
¨ § é¨é âì á¢®î â®çªã §à¥­¨ï, á¢®¨ ã¡¥¦¤¥­¨ï, á¨áâ¥¬ â¨ç¥áª¨ ¯®¯®«-
­ïâì ¨ ®¡­®¢«ïâì á¢®¨ §­ ­¨ï ¯ãâ¥¬ á ¬®®¡à §®¢ ­¨ï, á®¢¥àè¥­áâ¢®¢ âì
ã¬¥­¨ï, â¢®àç¥áª¨ ¯à¨¬¥­ïâì ¨å ¢ ¯à¥®¡à §®¢ ­¨¨ ¤¥©áâ¢¨â¥«ì­®áâ¨.

� ­ áâ®ïé¥¥ ¢à¥¬ï, ª®â®à®¥ å à ªâ¥à¨§ã¥âáï  ªâ¨¢¨§ æ¨¥© â¢®àç¥áª®©
¤¥ïâ¥«ì­®áâ¨ ¢á¥å á«®¥¢ ­ è¥£® ®¡é¥áâ¢ , ¯à®¡«¥¬  ãá¨«¥­¨ï â¢®àç¥áª¨å
­ ç « ¢ ®¡ãç¥­¨¨ ãç é¨åáï áâ®¨â ®á®¡¥­­® ®áâà®. �â â®£®, ª ª «¨ç­®áâì
áä®à¬¨à®¢ ­  ¢ èª®«¥, § ¢¨á¨â ¡ã¤ãé ï à®«ì íâ®© «¨ç­®áâ¨ ¢ ®¡é¥áâ¢¥.
�á­®¢®¯®« £ îé¨¬ âà¥¡®¢ ­¨¥¬ ­ è¥£® ®¡é¥áâ¢  ª á®¢à¥¬¥­­®© èª®«¥,
ª å à ªâ¥àã ®¡ãç¥­¨ï ¢ ­¥© ï¢«ï¥âáï ä®à¬¨à®¢ ­¨¥ «¨ç­®áâ¨ ç¥«®¢¥ª ,

463



ª®â®àë© ã¬¥« ¡ë â¢®àç¥áª¨ à¥è âì ­ ãç­ë¥, ¯à®¨§¢®¤áâ¢¥­­ë¥, ®¡é¥áâ-
¢¥­­ë¥ § ¤ ç¨, á ¬®áâ®ïâ¥«ì­®, ªà¨â¨ç¥áª¨ ¬ëá«¨âì, ¢ëà ¡ âë¢ âì ¨ § -
é¨é âì á¢®î â®çªã §à¥­¨ï, á¢®¨ ã¡¥¦¤¥­¨ï, á¨áâ¥¬ â¨ç¥áª¨ ¯®¯®«­ïâì ¨
®¡­®¢«ïâì á¢®¨ §­ ­¨ï ¯ãâ¥¬ á ¬®®¡à §®¢ ­¨ï, á®¢¥àè¥­áâ¢®¢ âì ã¬¥­¨ï,
â¢®àç¥áª¨ ¯à¨¬¥­ïâì ¨å ¢ ¯à¥®¡à §®¢ ­¨¨ ¤¥©áâ¢¨â¥«ì­®áâ¨.

�¥«®¢¥ªã «î¡®© ¯à®ä¥áá¨¨ ¯à¨å®¤¨âáï áâ «ª¨¢ âìáï á ­¥áâ ­¤ àâ­ë¬¨
á¨âã æ¨ï¬¨, â.¥. á¨âã æ¨ï¬¨, ¢ ª®â®àëå ­¥¨§¢¥áâ¥­  «£®à¨â¬ ­¥®¡å®¤¨¬ëå
¤¥©áâ¢¨©. � ª¨¥ ¯à®¡«¥¬ë ¢®§­¨ª îâ ¨ ã ãç é¨åáï ¢ ¯à®æ¥áá¥ ®¡ãç¥­¨ï
¬ â¥¬ â¨ª¥. �â® ¢ ª®­¥ç­®¬ ¨â®£¥ ¯à¨¢®¤¨â ª ­¥®¡å®¤¨¬®áâ¨ ä®à¬¨à®¢ -
­¨ï ã èª®«ì­¨ª®¢ ã¬¥­¨© áâ ¢¨âì ¨ à¥è âì § ¤ ç¨ á ¬ëå à §­®®¡à §­ëå
â¨¯®¢. �®íâ®¬ã ­  á¥£®¤­ïè­¨© ¤¥­ì  ªâã «ì­  ¯à®¡«¥¬  ®¡ãç¥­¨î ¯®-
¨áª®¢®¬ã ¯®¤å®¤ã ¯à¨ à¥è¥­¨¨ ­¥áâ ­¤ àâ­ëå § ¤ ç, çâ® ï¢«ï¥âáï ®¤­¨¬
¨§ áà¥¤áâ¢ à §¢¨â¨ï ¬ëá«¨â¥«ì­ëå á¯®á®¡­®áâ¥©, á¢ï§ ­­ëå á â¢®àç¥áª®©
¤¥ïâ¥«ì­®áâìî ãç é¨åáï.

�ªâã «ì­®áâì ¨áá«¥¤®¢ ­¨ï ¯à®¡«¥¬ë ¯®¨áª®¢®£® ¯®¤å®¤  ¯à¨ à¥è¥­¨¨
­¥áâ ­¤ àâ­ëå § ¤ ç ®¯à¥¤¥«ï¥âáï á®¢à¥¬¥­­®© â¥­¤¥­æ¨¥© £ã¬¬ ­¨§ æ¨¨
®¡à §®¢ ­¨ï, £¤¥ ®á­®¢­®©  ªæ¥­â á¤¥« ­ ­  ¢á¥áâ®à®­­¥¥ à §¢¨â¨ï «¨ç-
­®áâ¨ ãç é¨åáï.�ª § ­­ ï ª®­æ¥¯æ¨ï ®âªàë¢ ¥â ­®¢ë¥  á¯¥ªâë ®¡ãç¥­¨ï,
­ æ¥«¨¢ îé¨¥ ­  á®§¤ ­¨¥ ãá«®¢¨© ¤«ï á ¬®à §¢¨â¨ï, á ¬®®¯à¥¤¥«¥­¨ï ¨
 ªâ¨¢¨§ æ¨¨ èª®«ì­¨ª®¢ ¢ ¯à®æ¥áá¥ ¯®§­ ­¨ï. �®íâ®¬ã ®á®¡®¥ §­ ç¥­¨¥ ¢
á®¢à¥¬¥­­®© ¯¥¤ £®£¨ª¥ ¯à¨®¡à¥â ¥â ¯à®¡«¥¬  ®¡ãç¥­¨î ¯®¨áª®¢®¬ã ¯®¤-
å®¤ã ¯à¨ à¥è¥­¨¨ ãç¥¡­ëå ¨ ­¥áâ ­¤ àâ­ëå § ¤ ç.

�á¨«¥­¨¥ ¢­¨¬ ­¨ï ª à¥§ã«ìâ â ¬ ¨áá«¥¤®¢ ­¨©, ¯®á¢ïé¥­­ëå § ª®­®-
¬¥à­®áâï¬ ¯à®¤ãªâ¨¢­®£® ¬ëè«¥­¨ï, ¯à¨¢®¤¨â ª ¨§¬¥­¥­¨î ¢§£«ï¤®¢ ­ 
¯à®æ¥áá ¯à®¤ãªâ¨¢­®£® ¯®¤å®¤ .

�â¥ç¥áâ¢¥­­ë¬¨ ¨áá«¥¤®¢ â¥«ï¬¨ ®¡®á­®¢ ­  ­¥®¡å®¤¨¬®áâì ¢ª«îç¥-
­¨ï ¢ ãç¥¡­ë© ¯à®æ¥áá â¢®àç¥áª¨å, ¨áá«¥¤®¢ â¥«ìáª¨å, § ­¨¬ â¥«ì­ëå,
¯®¨áª®¢ëå, í¢à¨áâ¨ç¥áª¨å ¨­â¥£à â¨¢­ëå § ¤ ç ¯à®¡«¥¬­®£® â¨¯ . � ª¨¥
§ ¤ ç¨, á¯®á®¡ ª®â®àëå ­¥ ­ å®¤¨âáï ¢ à á¯®àï¦¥­¨¨ áã¡ê¥ªâ , ï¢«ïîâáï
­¥áâ ­¤ àâ­ë¬¨ ®¡ê¥ªâ¨¢­® ¨«¨ áã¡ê¥ªâ¨¢­®. �¥áâ ­¤ àâ­ë¥ § ¤ ç¨ ­ -
æ¥«¥­ë ­  ä®à¬¨à®¢ ­¨¥ ã èª®«ì­¨ª®¢ ®á­®¢­ëå ¨ ¯à®ä¥áá¨®­ «ì­ëå
ã¬¥­¨©, ª®â®àë¥ ¯®§¢®«ïîâ á®¢¥àè¥­áâ¢®¢ âì ã¬¥­¨ï ä®à¬ã«¨à®¢ âì ¯à®-
¡«¥¬ã, áâà®¨âì £¨¯®â¥§ã, ®áãé¥áâ¢«ïâì ¯®§­ ¢ â¥«ì­ë© ¯à®æ¥áá ¢ ãá«®¢¨ïå
­®¢®© á¨âã æ¨¨, ¯à¨¬¥­ïâì ®¡é¥­ ãç­ë¥ ¨ ª®­ªà¥â­ë¥ ¬¥â®¤ë ¨áá«¥¤®¢ -
­¨ï. �­ ­¨¥ ­ ãç­ëå ä ªâ®¢ ¨ â¥®à¥â¨ç¥áª¨å ®á­®¢ § ªà¥¯«ï¥âáï ã ãç¥-
­¨ª®¢ ¯®áà¥¤áâ¢®¬ ¯à¨ª« ¤­®© â¢®àç¥áª®© ¤¥ïâ¥«ì­®áâ¨, çâ® á¯®á®¡áâ¢ã¥â
ä®à¬¨à®¢ ­¨î ã¬¥­¨© à §à¥è âì ¯à®¡«¥¬ë ¯®¢á¥¤­¥¢­®© ¦¨§­¨ ¨«¨ â®©
®¡« áâ¨ ¬ â¥à¨ «ì­®© ªã«ìâãàë, á ª®â®à®© ®­¨ ¡ã¤ãâ á¢ï§ ­ë ¯à®ä¥áá¨®-
­ «ì­®.

�­ «¨§ ¨¬¥îé¥©áï «¨â¥à âãàë ¤ ¥â ­ ¬ ®á­®¢ ­¨¥ ãâ¢¥à¦¤ âì, çâ® ­¥-
¤®áâ â®ç­® ®á¢¥é¥­ë â ª¨¥ ¬¥â®¤¨ç¥áª¨¥ ¢®¯à®áë, ª ª ®à£ ­¨§ æ¨ï ä®à-
¬¨à®¢ ­¨ï ¯à¨¥¬®¢ ¯®¨áª®¢®£® ¯®¤å®¤  ¯à¨ à¥è¥­¨¨ ­¥áâ ­¤ àâ­ëå § -
¤ ç. �ç é¨¥áï ­¥ £®â®¢ë ¤¥©áâ¢®¢ âì ¢ ãá«®¢¨ïå, ¯à¥¤êï¢«ï¥¬ëå ª ¯à¨¬¥-
­¥­¨î ¨¬¥îé¨åáï §­ ­¨© ¨ ­ ¢ëª®¢, ®æ¥­¨âì à §«¨ç­ë¥ ¬¥â®¤ë à¥è¥­¨ï
§ ¤ ç¨, ¯à¥¤¢¨¤¥âì ¢®§¬®¦­ë¥ âàã¤­®áâ¨, á¢ï§ ­­ë¥ á ¨å ¨á¯®«ì§®¢ ­¨¥¬.
�ª®«ì­¨ª¨ ­¥¤®áâ â®ç­® ¢« ¤¥îâ ­ ¢ëª ¬¨ ¯®¨áª®¢®£® ¯®¤å®¤ , ®¯à¥¤¥-
«ïîé¨å â ªâ¨ªã ¨ áâà â¥£¨î ¤¥©áâ¢¨© ¯à¨ à¥è¥­¨¨ à §«¨ç­ëå § ¤ ç, ¢
ç áâ­®áâ¨ ­¥áâ ­¤ àâ­ëå.
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�­®£®ç¨á«­­ë¥ ¤ ­­ë¥, ¢ â®¬ ç¨á«¥ ¨ à¥§ã«ìâ âë ¨áá«¥¤®¢ ­¨©, á¢¨¤¥-
â¥«ìáâ¢ãîâ ® â®¬, çâ® ¢®¯à®áã ä®à¬¨à®¢ ­¨ï ã¬¥­¨ï à¥è âì â ª¨¥ § ¤ ç¨,
®¡ãç¥­¨ï ¯à¨¥¬ ¬ ¯®¨áª®¢®£® ¯®¤å®¤  ¯à¨ à¥è¥­¨¨ § ¤ ç ¨  ªâ¨¢¨§ æ¨¨
â¢®àç¥áª®© ¤¥ïâ¥«ì­®áâ¨ ãç é¨åáï 5{6 ª« áá®¢ ­¥ ã¤¥«ï¥âáï ¤®«¦­®£®
¢­¨¬ ­¨ï. �«ï ãáâà ­¥­¨ï íâ®£® ®¡ê¥ªâ¨¢­®£® ¯à®â¨¢®à¥ç¨ï ¢®§­¨ª«  ¯®-
âà¥¡­®áâì ¢ ¤®¯®«­¨â¥«ì­®¬ â¥®à¥â¨ª®-íªá¯¥à¨¬¥­â «ì­®¬ ¨áá«¥¤®¢ ­¨¨.

�§-§  ®âáãâáâ¢¨ï íää¥ªâ¨¢­®áâ¨ ¬¥â®¤¨ª¨ ®¡ãç¥­¨¨ à¥è¥­¨î ­¥áâ ­-
¤ àâ­ëå § ¤ ç ã èª®«ì­¨ª®¢ ­¥¤®áâ â®ç­® ä®à¬ã«¨àãîâáï ã¬¥­¨ï à¥è âì
â ª¨¥ § ¤ ç¨. �®íâ®¬ã ­¥®¡å®¤¨¬® à §à ¡®â âì æ¥«ì­ãî, ¤®áâ â®ç­® íä-
ä¥ªâ¨¢­ãî á¨áâ¥¬ã ¯®¨áª®¢®£® ¯®¤å®¤  ¯à¨ ®¡ãç¥­¨¨ ãç é¨åáï à¥è¥­¨î
­¥áâ ­¤ àâ­ëå ¬ â¥¬ â¨ç¥áª¨å § ¤ ç, ®á­®¢ ­­ãî ­  â¥®à¨¨ ä®à¬¨à®¢ -
­¨ï ¯à¨¥¬®¢ ¬ëá«¨â¥«ì­®© ¤¥ïâ¥«ì­®áâ¨.

�à¨¬¥­¥­¨¥ â ª®£® ¯®¨áª®¢®£® ¯®¤å®¤  ¯®§¢®«¨â ãç é¨¬áï ãá¯¥è­® à¥-
è âì ­¥áâ ­¤ àâ­ë¥ § ¤ ç¨, ¬®¦¥â á«ã¦¨âì ®¤­®¢à¥¬¥­­® ¯®ª § â¥«¥¬
ä®à¬¨à®¢ ­¨ï ã¬¥­¨ï ¤¥©áâ¢®¢ âì ¢ ­¥áâ ­¤ àâ­ëå á¨âã æ¨ïå.

��������� ����������� �����������
���������� ����������� ���������

� ��������� ������� �� ��������������
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� à¯ áîª �.�.
�áâà å ­áª¨© £®áã¤ àáâ¢¥­­ë© â¥å­¨ç¥áª¨© ã­¨¢¥àá¨â¥â
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� ­ áâ®ïé¥¥ ¢à¥¬ï ¢¥áì¬   ªâã «ì­®© ï¢«ï¥âáï § ¤ ç  ¯®¨áª  ¨ ¯à ª-
â¨ç¥áª®£® ¨á¯®«ì§®¢ ­¨ï  «ìâ¥à­ â¨¢­ëå ¢®§®¡­®¢¨¬ëå ¨áâ®ç­¨ª®¢ í­¥à-
£¨¨. �á®¡®¥ §­ ç¥­¨¥ â ª¨¥ ¨áâ®ç­¨ª¨ í­¥à£¨¨ ¯à¨®¡à¥â îâ ¢ ª®á¬¨ç¥áª¨å
¨áá«¥¤®¢ ­¨ïå, ª®£¤  áãé¥áâ¢ãîâ ¦¥áâª¨¥ ®£à ­¨ç¥­¨ï ­  § ¯ áë ¤®áâã¯-
­®£® â®¯«¨¢ .

�á¯®«ì§®¢ ­¨¥ í­¥à£¨¨ á®«­¥ç­ëå «ãç¥© ¬®¦¥â ï¢¨âìáï ®¤­¨¬ ¨§ ¢®§-
¬®¦­ëå á¯®á®¡®¢ à¥è¥­¨ï ãª § ­­®© ¯à®¡«¥¬ë. �®«­¥ç­ë© ¯ àãá, ¯®§¢®-
«ïîé¨© ®áãé¥áâ¢«ïâì ¤¢¨¦¥­¨¥ ª®á¬¨ç¥áª®£®  ¯¯ à â  (��) ¯®¤ ¤¥©áâ-
¢¨¥¬ ¤ ¢«¥­¨ï á®«­¥ç­®£® á¢¥â , á¯®á®¡¥­ ®¡¥á¯¥ç¨âì á¨«ã âï£¨, ¯à¥¨¬ã-
é¥áâ¢® ª®â®à®© á®áâ®¨â ¢ â®¬, çâ® ®­  ¬®¦¥â ¤¥©áâ¢®¢ âì ­¥®£à ­¨ç¥­­®
¤®«£®¥ ¢à¥¬ï §  áç¥â ¯®«ãç ¥¬®© ¨§¢­¥ í­¥à£¨¨ ¡¥§ à áå®¤®¢ ­¨ï à ª¥â-
­®£® â®¯«¨¢ . �¢¨¤ã â®£®, çâ® á®«­¥ç­ë© ¯ àãá á¯®á®¡¥­ ®¡¥á¯¥ç¨¢ âì
«¨èì ­¥¡®«ìè®¥ ¢®§¤¥©áâ¢¨¥ ­  ¤¢¨¦ãé¨©áï ��, ®¤­ ª® ­  ¤«¨â¥«ì­ëå
¯à®¬¥¦ãâª å ¢à¥¬¥­¨, ¥£® ®â­®áïâ ª à §àï¤ã ¤¢¨£ â¥«¥© ¬ «®© âï£¨, ¯à¨-
¬¥­ï¥¬ëå ¤«ï ¤®«£®¢à¥¬¥­­ëå ®à¡¨â «ì­ëå ¬ ­¥¢à®¢ à §­®£® ­ §­ ç¥-
­¨ï.

�¤­¨¬ ¨§ ¨­â¥à¥á­ëå ¢ à¨ ­â®¢ ¯à¨¬¥­¥­¨ï á®«­¥ç­®£® ¯ àãá  ï¢«ï-
¥âáï ¥£® ¨á¯®«ì§®¢ ­¨¥ ¤«ï à¥ «¨§ æ¨¨ ¤¢¨¦¥­¨ï �� ¯® æ¨«¨­¤à¨ç¥áª¨¬
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®à¡¨â ¬, â.¥. ®à¡¨â ¬, ¯ à ««¥«ì­ë¬ íª¢ â®à¨ «ì­®© ¯«®áª®áâ¨ �¥¬«¨ ¨
­ å®¤ïé¨¬áï ­  ®¯à¥¤¥«¥­­®¬ à ááâ®ï­¨¨ ®â ­¥¥, ­ ¤ ­¥ª®â®à®© £¥®£à ä¨-
ç¥áª®© è¨à®â®©. �á¯®«ì§®¢ ­¨¥ ¯®¤®¡­ëå ®à¡¨â ¬®¦¥â á«ã¦¨âì ®¤­¨¬ ¨§
¢®§¬®¦­ëå à¥è¥­¨© § ¤ ç¨ ¯¥à¥­ á¥«¥­­®áâ¨ íª¢ â®à¨ «ì­®© £¥®áâ æ¨®-
­ à­®© ®à¡¨âë ¤¥©áâ¢ãîé¨¬¨ ��,   â ª¦¥ à §­®®¡à §­ë¬ ýª®á¬¨ç¥áª¨¬
¬ãá®à®¬þ.

� à ¡®â å [1, 2] ¡ë«¨ ¯à¥¤«®¦¥­ë  «£®à¨â¬ë ã¯à ¢«¥­¨ï á®«­¥ç­ë¬
¯ àãá®¬ ��, ¤¢¨¦ãé¥£®áï ¢ ä®â®£à ¢¨â æ¨®­­®¬ ¯®«¥ ¯® æ¨«¨­¤à¨ç¥á-
ª¨¬ (®ª®«®è¨à®â­ë¬) ®à¡¨â ¬, ª®â®àë¥ ¯®§¢®«ï«¨ ¢ë¢®¤¨âì �� ­  ¯®-
¤®¡­ãî ®à¡¨âã ¨ ã¤¥à¦¨¢ âì ¥£® ­  ®¯à¥¤¥«¥­­®© ¢ëá®â¥ ­ ¤ íª¢ â®à¨-
 «ì­®© ¯«®áª®áâìî, á®åà ­ïï ¯à¨ íâ®¬ à §«¨ç­ë¥ å à ªâ¥à¨áâ¨ª¨ ®à¡¨âë
¨ £ áï ­¥¦¥« â¥«ì­ë¥ íää¥ªâë (­ ¯à¨¬¥à, ¢¥ª®¢®¥ ¢®§¬ãé¥­¨¥ ¢¥ªâ®à 
� ¯« á ).

�¤­ ª®, ¤«ï ¯à ªâ¨ç¥áª®£® ¯à¨¬¥­¥­¨ï ã¯®¬ï­ãâëå  «£®à¨â¬®¢ ­¥-
®¡å®¤¨¬ ãç¥â ¤®¯®«­¨â¥«ì­ëå ä ªâ®à®¢, ­¥ ¢®è¥¤è¨å ¢ ¬ â¥¬ â¨ç¥áªãî
¬®¤¥«ì à áá¬ âà¨¢ ¥¬®©  ¢â®à ¬¨ § ¤ ç¨, ­® ¬®£ãé¨å ®ª § âì ®¯à¥¤¥«¥­-
­®¥ ¢«¨ï­¨¥ ­  à¥§ã«ìâ âë ¬®¤¥«¨à®¢ ­¨ï.

� ª, ¢ à ¡®â å �.�®à¢ à¤  ¡ë«  ¯à®¢¥¤¥­  ®æ¥­ª  íää¥ªâ  ¯®¯ ¤ ­¨ï
�� á á®«­¥ç­ë¬ ¯ àãá®¬ ¢ â¥­ì �¥¬«¨. �ë«® ¯®ª § ­®, çâ® ¢ íâ®¬ á«ãç ¥
®â­®á¨â¥«ì­®¥ á­¨¦¥­¨¥ �� á á®«­¥ç­ë¬ ¯ àãá®¬ ­¥ § ¢¨á¨â ®â ¢ëá®âë
æ¨«¨­¤à¨ç¥áª®© ®à¡¨âë ¨ á®áâ ¢«ï¥â ®ª®«® 5%. �¥¬ ­¥ ¬¥­¥¥, ãç¥â ¤ ­-
­®£® íää¥ªâ  ¢ ¬ â¥¬ â¨ç¥áª®© ¬®¤¥«¨ ­¥á®¬­¥­­® ¯à¨¢¥¤¥â ª ­¥ª®â®à®©
¬®¤¨ä¨ª æ¨¨  «£®à¨â¬®¢ ã¯à ¢«¥­¨ï ¯ àãá®¬.

�¢¨¦¥­¨¥ �� (áç¨â îé¥£®áï ¬ â¥à¨ «ì­®© â®çª®©), ®á­ é¥­­®£® á®«-
­¥ç­ë¬ ¯ àãá®¬, ¢ £à ¢¨â æ¨®­­®¬ ¯®«¥ �¥¬«¨ ¬®¦¥â à áá¬ âà¨¢ âìáï
ª ª ¢®§¬ãé¥­­®¥ ¤¢¨¦¥­¨¥ á¯ãâ­¨ª  ¢ á¨«®¢®¬ ¯®«¥ ¯à¨âï£¨¢ îé¥£®
æ¥­âà , ï¢«ïîé¥¥áï £ ¬¨«ìâ®­®¢ë¬, çâ® ãª« ¤ë¢ ¥âáï ¢ à ¬ª¨ ¢®§¬ãé¥­-
­®© § ¤ ç¨ ¤¢ãå â¥«, ¢ ª®â®à®© ®á­®¢­®© ¢®§¬ãé îé¥© á¨«®© ï¢«ï¥âáï
á¨«  á¢¥â®¢®£® ¤ ¢«¥­¨ï ­  ¯ àãá. �­â¥à¥á­®© § ¤ ç¥© ï¢«ï¥âáï à §à -
¡®âª  ¬ â¥¬ â¨ç¥áª®© ¬®¤¥«¨, ¢ ª®â®à®© ãç¨âë¢ «¨áì ¡ë ¤®¯®«­¨â¥«ì-
­ë¥ ¢®§¬ãé¥­¨ï, â ª¨¥ ª ª ¯à¨âï¦¥­¨¥ �ã­ë ¨ ¤àã£¨å ¯« ­¥â, ¢«¨ï­¨¥
¬ £­¨â­ëå ¯®«¥©, ­¥áä¥à¨ç­®áâì �¥¬«¨, ¨§¬¥­¥­¨¥ ¢¥«¨ç¨­ë á¢¥â®¢®£®
¤ ¢«¥­¨ï ­  ¯ àãá ¢ § ¢¨á¨¬®áâ¨ ®â ¯®«®¦¥­¨ï �� ­  ¥£® ®à¡¨â¥, ¨ ¤à.

�  á®¢à¥¬¥­­®¬ íâ ¯¥ à §¢¨â¨ï ¢ëá®ª¨å â¥å­®«®£¨© ¨ ¨á¯®«ì§®¢ ­¨ï
­ ­®â¥å­®«®£¨© ¤«ï ¯à®¨§¢®¤áâ¢  ¬ â¥à¨ «®¢ á § ¤ ­­ë¬¨ á¢®©áâ¢ ¬¨ ¯®-
ï¢«ï¥âáï ¯à¥ªà á­ ï ¢®§¬®¦­®áâì á®§¤ ­¨ï á®«­¥ç­ëå ¯ àãá®¢ á ¢ëá®-
ª¨¬¨ §­ ç¥­¨ï¬¨ ¯ àãá­®áâ¨. �®áª®«ìªã ¯ àãá­®áâì ®¯à¥¤¥«ï¥â ¢¥«¨ç¨­ã
ãáª®à¥­¨ï, ­¥®¡å®¤¨¬®£® ¤«ï ã¤¥à¦ ­¨ï æ¨«¨­¤à¨ç¥áª®© ®à¡¨âë �� ­ 
§ ¤ ­­®© ¢ëá®â¥ ­ ¤ ¯«®áª®áâìî íª¢ â®à , ¨á¯®«ì§®¢ ­¨¥ ­®¢¥©è¨å ¯®ª -
§ â¥«¥© ¯ àãá­®áâ¨ ¤«ï ã«ìâà â®­ª¨å ¯ àãá®¢ ¬®¦¥â ®¡¥á¯¥ç¨âì áãé¥áâ-
¢¥­­ãî ª®àà¥ªæ¨î §­ ç¥­¨© ¢ëá®â æ¨«¨­¤à¨ç¥áª¨å ®à¡¨â ¢ áâ®à®­ã ¨å
ã¢¥«¨ç¥­¨ï. �à®¬¥ â®£®, ¢¢¥¤ï ¢ ¬ â¥¬ â¨ç¥áªãî ¬®¤¥«ì ª®íää¨æ¨¥­â ®â-
à ¦¥­¨ï ¯ àãá  (¢ ¨á¯®«ì§®¢ ­­®© ¬®¤¥«¨ ®­ ¯®« £ «áï à ¢­ë¬ ¥¤¨­¨æ¥,
çâ® á®®â¢¥âáâ¢ã¥â á«ãç î ¨¤¥ «ì­®£® §¥àª «ì­®£® ®âà ¦¥­¨ï), ¬®¦­® ¨á-
á«¥¤®¢ âì áâ¥¯¥­ì ¥£® ¢«¨ï­¨ï ­  ¢ëá®âã æ¨«¨­¤à¨ç¥áª®© ®à¡¨âë,   â ª¦¥
¯®¯ëâ âìáï ®¯â¨¬¨§¨à®¢ âì ¨¬¥îé¨©áï  «£®à¨â¬ ã¯à ¢«¥­¨ï ¯ àãá®¬ § 
áç¥â ¤¨­ ¬¨ç¥áª®£® ¨§¬¥­¥­¨ï ª®íää¨æ¨¥­â  ¥£® ®âà ¦¥­¨ï.
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1. � à¯ áîª �.�. �®¤¥«¨à®¢ ­¨¥ ¢®§¬ãé¥­­®£® ¤¢¨¦¥­¨ï ¢ £à ¢¨â æ¨®­­®¬
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ª®á¬¨ç¥áª¨å  ¯¯ à â®¢ á á®«­¥ç­ë¬ ¯ àãá®¬ ­  æ¨«¨­¤à¨ç¥áªãî ®à¡¨âã//
�à®æ¥ááë ã¯à ¢«¥­¨ï ¨ ãáâ®©ç¨¢®áâì: âàã¤ë XXX ­ ãç­®© ª®­ä¥à¥­æ¨¨ ä-â 
��-�� ��¡��. �.-�¥â¥à¡ãà£. 1999. �.241{246.

� ������������ ������������
�������������� � ������� ��������

���������� � �������� ��������� �������

� áª â ¥¢  �.�.

�®¢à¥¬¥­­ë¥ â¥­¤¥­æ¨¨ ¯à®ä¥áá¨®­ «ì­®£® à §¢¨â¨ï ®¡à §®¢ ­¨ï ®¯-
à¥¤¥«ïîâáï ¦¥áâª¨¬¨ âà¥¡®¢ ­¨ï¬¨ ª ª ç¥áâ¢ã ¯®¤£®â®¢ª¨ ¡ã¤ãé¨å á¯¥-
æ¨ «¨áâ®¢. �®¢ëè¥­¨¥ ª ç¥áâ¢  ¯®¤£®â®¢ª¨ ¡ã¤ãé¨å á¯¥æ¨ «¨áâ®¢, ®¡« -
¤ îé¨å ¤®¢®«ì­® è¨à®ª®© ¯à®ä¥áá¨®­ «ì­®© ª®¬¯¥â¥­â­®áâìî, £« ¢­®©
á®áâ ¢«ïîé¥© ª®â®à®© ï¢«ï¥âáï ¨¬¥­­® ¬¥â®¤¨ç¥áª ï ª®¬¯¥â¥­â­®áâì, § -
¢¨á¨â ®â ¢ã§®¢áª®© ¯®¤£®â®¢ª¨ ¡ã¤ãé¨å ãç¨â¥«¥©.

�à®ä¥áá¨®­ «ì­ ï ¯¥¤ £®£¨ç¥áª ï ª®¬¯¥â¥­â­®áâì ®¯à¥¤¥«ï¥âáï, ª ª
ý¢« ¤¥­¨¥ ãç¨â¥«¥¬ ­¥®¡å®¤¨¬®© áã¬¬®© §­ ­¨©, ã¬¥­¨© ¨ ­ ¢ëª®¢, ®¯à¥-
¤¥«ïîé¨å áä®à¬¨à®¢ ­­®áâì ¥£® ¯¥¤ £®£¨ç¥áª®© ¤¥ïâ¥«ì­®áâ¨, ¯¥¤ £®£¨-
ç¥áª®£® ®¡é¥­¨ï ¨ «¨ç­®áâ¨ ãç¨â¥«ï, ª ª ­®á¨â¥«ï ®¯à¥¤¥«¥­­ëå æ¥­­®á-
â¥©, ¨¤¥ «®¢ ¨ ¯¥¤ £®£¨ç¥áª®£® á®§­ ­¨ïþ (á«®¢ àì �.�. � «ï). �á­®¢ã
ä®à¬¨à®¢ ­¨ï ¬¥â®¤¨ç¥áª®© ª®¬¯¥â¥­â­®áâ¨ á¯¥æ¨ «¨áâ  á®áâ ¢«ï¥â ¯®-
­¨¬ ­¨¥ ¥¥ áãé­®áâ¨, ª ª ª ç¥áâ¢¥­­®© å à ªâ¥à¨áâ¨ª¨ «¨ç­®áâ¨ ¡ã¤ã-
é¥£® ãç¨â¥«ï, ¬¥â®¤¨ç¥áª¨ ®á¢¥¤®¬«ñ­­®£® ¨  ¢â®à¨â¥â­®£® ¢ á¢®¥© áä¥à¥
¤¥ïâ¥«ì­®áâ¨, ¢ª«îç îé¥© ¬®â¨¢ æ¨®­­ë©, ¯à¥¤¬¥â­ë©, ¤¨¤ ªâ¨ç¥áª¨©
¨ ¨­ä®à¬ æ¨®­­ë© ª®¬¯®­¥­âë.

� ª®¯«¥­ §­ ç¨â¥«ì­ë© ®¯ëâ ¯® ¯®¤£®â®¢ª¥ ¡ã¤ãé¨å ãç¨â¥«¥© ¬ â¥-
¬ â¨ª¨. �® ¢ á¢ï§¨ á ¢¢¥¤¥­¨¥¬ ªà¥¤¨â­®© á¨áâ¥¬ë ¢ ¢ëáè¨¥ ãç¥¡­ë¥
§ ¢¥¤¥­¨ï ¢®§­¨ª«  ­¥®¡å®¤¨¬®áâì à §à ¡®â âì ¨ íªá¯¥à¨¬¥­â «ì­®  ¯-
à®¡¨à®¢ âì â¥®à¥â¨ç¥áªãî ¬®¤¥«ì ¯à®æ¥áá  ä®à¬¨à®¢ ­¨ï ¬¥â®¤¨ç¥áª®©
ª®¬¯¥â¥­â­®áâ¨ ¡ã¤ãé¨å ãç¨â¥«¥© ¬ â¥¬ â¨ª¨ ¢ ãá«®¢¨ïå à¥ «¨§ æ¨¨ ªà¥-
¤¨â­®© á¨áâ¥¬ë. �á¯®«ì§®¢ ­¨¥ ªà¥¤¨â­®© á¨áâ¥¬ë ãç¥â  âàã¤®ñ¬ª®áâ¨
ãç¥¡­®© à ¡®âë ï¢«ï¥âáï ¢ ¦­ë¬ ¨­áâàã¬¥­â®¬ á®¢¥àè¥­áâ¢®¢ ­¨ï ®à£ -
­¨§ æ¨¨ ãç¥¡­®£® ¯à®æ¥áá  ¢ ¢ã§¥.

� ªà¥¤¨â­®© á¨áâ¥¬¥  ªæ¥­â¨àã¥âáï ¢­¨¬ ­¨¥ ­  ã¢¥«¨ç¥­¨¨ ¤®«¨ á -
¬®áâ®ïâ¥«ì­®© à ¡®âë áâã¤¥­â®¢ ª ª ä ªâ®à¥, á®¯ãâáâ¢ãîé¥¬ è¨à®ª®¬ á-
èâ ¡­®¬ã ¢¢¥¤¥­¨î ªà¥¤¨â­®© á¨áâ¥¬ë. �«ï ®à£ ­¨§ æ¨¨ íää¥ªâ¨¢­®©
á ¬®áâ®ïâ¥«ì­®© à ¡®âë áâã¤¥­â®¢, ¯à¥¯®¤ ¢ â¥«ìáª®¬ã á®áâ ¢ã ­¥®¡å®-
¤¨¬® ¬¥â®¤¨ç¥áª¨ ¨ â¥å­¨ç¥áª¨ ®¡¥á¯¥ç¨âì ¡®«ìèãî á ¬®áâ®ïâ¥«ì­®áâì
áâã¤¥­â®¢, ¯®áâ®ï­­® ª®­âà®«¨à®¢ âì ¨å à ¡®âã.
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� ª ç¥áâ¢¥ ªà¨â¥à¨¥¢ ¬¥â®¤¨ç¥áª®© ª®¬¯¥â¥­â­®áâ¨ ­ ¬¨ ¢ë¤¥«¥­ë
áä®à¬¨à®¢ ­­®áâì ¬®â¨¢ æ¨®­­®©, ¯à¥¤¬¥â­®©, ¤¨¤ ªâ¨ç¥áª®© ¨ ¨­ä®à-
¬ æ¨®­­®© ª®¬¯¥â¥­æ¨© ¡ã¤ãé¨å ãç¨â¥«¥© ¬ â¥¬ â¨ª¨. � ¬¨ à áá¬®â-
à¥­ë ¯à¨ñ¬ë ä®à¬¨à®¢ ­¨ï ¬¥â®¤¨ç¥áª®© ª®¬¯¥â¥­â­®áâ¨ ¯à¨ ¨§ãç¥­¨¨
ªãàá®¢ ¬¥â®¤¨ç¥áª®£® æ¨ª«  áâã¤¥­â ¬¨ I{IV ªãàá®¢ ä¨§¨ª®-¬ â¥¬ â¨-
ç¥áª®£® ä ªã«ìâ¥â , á¯¥æ¨ «ì­®áâ¨ ý¬ â¥¬ â¨ª þ. � ¦­ë¬ íâ ¯®¬ æ¥-
«¥­ ¯à ¢«¥­­®© ¤¥ïâ¥«ì­®áâ¨ ¯à¥¯®¤ ¢ â¥«ï ¯® ä®à¬¨à®¢ ­¨î ¬¥â®¤¨-
ç¥áª®© ª®¬¯¥â¥­â­®áâ¨ áâã¤¥­â®¢ ï¢«ï¥âáï ¯à®¥ªâ¨à®¢ ­¨¥ ¬¥â®¤¨ç¥áª®©
á¨áâ¥¬ë ®¡ãç¥­¨ï. �®­ªà¥â­®© ä®à¬®© ¬¥â®¤¨ç¥áª®© á¨áâ¥¬ë ®¡ãç¥­¨ï
¬®¦¥â áâ âì ãç¥¡­®-¬¥â®¤¨ç¥áª¨© ª®¬¯«¥ªá (���), ¢ª«îç îé¨© æ¥«¨,
áà¥¤áâ¢ , ä®à¬ë ¨ â¥å­®«®£¨¨ ®¡ãç¥­¨ï, å à ªâ¥à ¤¥ïâ¥«ì­®áâ¨ áâã¤¥­-
â®¢, ¯à¥¤¯®« £ ¥¬ë¥ à¥§ã«ìâ âë, ¢®¯à®áë ¤«ï á ¬®ª®­âà®«ï, ¬¥â®¤¨ç¥á-
ª¨¥ ãª § ­¨ï, ªãàá «¥ªæ¨¨, § ¤ ­¨ï ¤«ï « ¡®à â®à­ëå à ¡®â ¨ á¨áâ¥¬ã
â¥áâ¨à®¢ ­¨ï ¯à®©¤¥­­®£® ¬ â¥à¨ « .

�ää¥ªâ¨¢­ë¬¨ ¬¥â®¤ ¬¨, ¯®§¢®«ïîé¨¬ à áªàëâìáï ¨ á ¬®à¥ «¨§®-
¢ âìáï ª ¦¤®¬ã áâã¤¥­âã, ï¢«ïîâáï í¢à¨áâ¨ç¥áª¨©, ¯à®¡«¥¬­ë©, ¨­â¥à ª-
â¨¢­ë© ¬¥â®¤ë ®¡ãç¥­¨ï. �â®¡ë áâã¤¥­â ­ ç « ý¤¥©áâ¢®¢ âìþ ­¥®¡å®¤¨¬ë
®¯à¥¤¥«¥­­ë¥ ¬®â¨¢ë. �  ¯à ªâ¨ç¥áª¨å § ­ïâ¨ïå ¯® ¤¨áæ¨¯«¨­ ¬ ý¢¢®¤-
­ë© ªãàá ¬ â¥¬ â¨ª¨þ ¨ ýâ¥®à¨ï ¨ ¬¥â®¤¨ª  ¯à¥¯®¤ ¢ ­¨ï ¬ â¥¬ â¨ª¨þ
¬ë á®§¤ ¥¬ ¯à®¡«¥¬­ë¥ á¨âã æ¨¨, £¤¥ áâã¤¥­â ¯à®ï¢«ï¥â ã¬¥­¨¥ ª®¬¡¨­¨-
à®¢ âì í«¥¬¥­âë ¤«ï à¥è¥­¨ï ¯à®¡«¥¬ë.

� §¢¨â¨î ­ ¢ëª®¢ á ¬®®¡à §®¢ ­¨ï â¥®à¥â¨ç¥áª®£® ¬ëè«¥­¨ï á¯®-
á®¡áâ¢ãîâ «¥ªæ¨¨. �®à¬ë «¥ªæ¨©: ¢¢®¤­ ï, ãáâ ­®¢®ç­ ï, ®¡§®à­ ï, ®¡®¡-
é îé ï. �¥ªæ¨¨ âà¥¡ãîâ ¡®«ìè®© ¯à®¤ã¬ ­­®© ¯®¤£®â®¢ª¨ (ª ª®© ¬ â¥-
à¨ « ¯à¥¤áâ ¢¨âì «¥ªâ®àã, ª ª¨¥ ¢®¯à®áë ®áâ ¢¨âì áâã¤¥­â ¬ ¤«ï á ¬®áâ®-
ïâ¥«ì­®£® ¨§ãç¥­¨ï, çâ® à §®¡à âì ¯®¤à®¡­®, ­  ç¥¬ § ®áâà¨âì ¢­¨¬ ­¨¥
áâã¤¥­â®¢). �¡ï§ â¥«ì­ë¬ ¢® ¢à¥¬ï «¥ªæ¨¨ ï¢«ï¥âáï ¢¥¤¥­¨¥ ª®­á¯¥ªâ 
áâã¤¥­â ¬¨. �¡¥á¯¥ç¥­¨¥ á¨áâ¥¬ë ¯¥¤ £®£¨ç¥áª¨å ãá«®¢¨©, â ª¨å ª ª ®à-
£ ­¨§ æ¨®­­ë¥, á¯¥æ¨ä¨ç¥áª¨¥, ¤¨¤ ªâ¨ç¥áª¨¥, á¯®á®¡áâ¢ãîâ à¥ «¨§ æ¨¨
¬®¤¥«¨ ä®à¬¨à®¢ ­¨ï ¬¥â®¤¨ç¥áª®© ª®¬¯¥â¥­â­®áâ¨ ãç¨â¥«ï ¬ â¥¬ â¨ª¨
áà¥¤­¥© èª®«ë.

�á­®¢­ ï æ¥«ì  ã¤¨â®à­ëå § ­ïâ¨© | à §êïá­¥­¨¥ áâã¤¥­â ¬ ¬¥â®-
¤¨ª¨ á ¬®áâ®ïâ¥«ì­®© à ¡®âë, ®¡áã¦¤¥­¨¥ ª«îç¥¢ëå  á¯¥ªâ®¢ â¥¬ë, à §-
à¥è¥­¨¥ ¢®§­¨ª îé¨å ¯® å®¤ã à ¡®âë ¢®¯à®á®¢. � ¡®à â®à­ë¥ § ­ïâ¨ï
¢ ®á­®¢­®¬ ¯à®¢®¤ïâáï í¢à¨áâ¨ç¥áª¨¬ ¬¥â®¤®¬: ®âà ¡ âë¢ îâáï ã¬¥­¨ï
®âªàë¢ âì ­¥¨§¢¥áâ­ë¥ à ­¥¥ áâã¤¥­âã, ¨§¢¥áâ­ë¥ ¯à¥¯®¤ ¢ â¥«î ¬¥â®¤¨-
ç¥áª¨¥ § ª®­®¬¥à­®áâ¨; à¥è âì ­¥áâ ­¤ àâ­ë¥ § ¤ ç¨; ¢ë¯®«­ïâì á«®¦-
­ë¥ ¬¥â®¤¨ç¥áª¨¥ § ¤ ­¨ï; ¯à¨®¡à¥â âì ­ ¢ëª¨ á ¬®®¡à §®¢ ­¨ï, à¥æ¥­-
§¨à®¢ ­¨ï. �à ªâ¨ç¥áª¨¥ § ­ïâ¨ï ¯à®¢®¤ïâáï ¨­â¥à ªâ¨¢­ë¬ ¬¥â®¤®¬.
� ¦¤®¬ã áâã¤¥­âã ¯à¥¤« £ ¥âáï ­ ¡®à ¯à®¡«¥¬­ëå § ¤ ­¨© ¢ ¢¨¤¥ ¬¥â®-
¤¨ç¥áª¨å § ¤ ç ¨«¨ â¥áâ®¢. �âã¤¥­âë á ¬®áâ®ïâ¥«ì­® à ¡®â îâ ­ ¤ ¯®-
áâ ¢«¥­­®© ¯à®¡«¥¬®© ¨ ¯®á«¥ ¥ñ à¥è¥­¨ï ®¡áã¦¤ îâ ­ ©¤¥­­ë¥ à¥è¥­¨ï
¢ £àã¯¯¥. � ­ïâ¨ï ¯à®¢®¤ïâáï á ¯à¨¬¥­¥­¨¥¬ ¨­â¥à ªâ¨¢­®© ¤®áª¨.

� ª¨¬ ®¡à §®¬, ªãàáë ¬¥â®¤¨ç¥áª®£® æ¨ª« , ¨§ãç ¥¬ë¥ ¢ I{IV ªãàá å
¯¥¤ £®£¨ç¥áª¨å ¨­áâ¨âãâ®¢, ¯®§¢®«ïîâ ãá¢®¨âì à §«¨ç­ë¥ ä®à¬ë ¨ ¬¥-
â®¤ë ¯à¥¯®¤ ¢ ­¨ï ¬ â¥¬ â¨ª¨, ¯à¨®¡à¥áâ¨ §­ ­¨ï ¨§ à §«¨ç­ëå ¨áâ®ç-
­¨ª®¢ ¨­ä®à¬ æ¨¨, ¨ ª ª á«¥¤áâ¢¨¥ á®§¤ îâ ãá«®¢¨ï ¤«ï ä®à¬¨à®¢ ­¨ï
¬¥â®¤¨ç¥áª®© ª®¬¯¥â¥­â­®áâ¨.
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� æã¡  �.�., �®§¦¥­­¨ª®¢ �.�.
�ãà¬ ­áª¨© £®áã¤ àáâ¢¥­­ë© â¥å­¨ç¥áª¨© ã­¨¢¥àá¨â¥â (����)

183010, £.�ãà¬ ­áª, ã«. �¯®àâ¨¢­ ï, 13
�¥«.: 457762, e-mail: vozzhennikov@mail.ru

�à¨¬¥­¥­¨¥ ¨­ä®à¬ æ¨®­­®-ª®¬¯ìîâ¥à­ëå â¥å­®«®£¨© ¢ ®¡ãç¥­¨¨
¯à¥¤®áâ ¢«ï¥â ¢ à¨ ­â à¥è¥­¨ï ®¤­®© ¨§  ªâã «ì­ëå ¯à®¡«¥¬ ¯à¥¯®¤ -
¢ ­¨ï ¬ â¥¬ â¨ç¥áª¨å ¤¨áæ¨¯«¨­ ¢ â¥å­¨ç¥áª®¬ ¢ã§¥ | ­¥¢®§¬®¦­®áâì ¢
®â¢¥¤¥­­ë¥ ãç¥¡­ë¬ ¯« ­®¬ ç áë «¥ªæ¨© ¨§«®¦¨âì ¢á¥ â¥¬ë ¤¨áæ¨¯«¨­ë
¢ ¤®áâ â®ç­® ¯®«­®¬ ®¡ê¥¬¥, á ®¡®á­®¢ ­¨ï¬¨ å®âï ¡ë ®á­®¢­ëå ¢ë¢®¤®¢,
â¥¬ ¡®«¥¥ á ¯®«ãç¥­¨¥¬ ®¡à â­®© á¢ï§¨. �à¨ íâ®¬ ­ ç «ì­ ï ¯®¤£®â®¢ª 
¡®«ìè¨­áâ¢  ­ë­¥è­¨å áâã¤¥­â®¢ âà¥¡ã¥â áãé¥áâ¢¥­­®© ª®¬¯¥­á æ¨¨, ¯®-
íâ®¬ã ç áâ® ­ ¡«î¤ ¥âáï ­¥¢®§¬®¦­®áâì ¢®á¯à¨ïâ¨ï  ã¤¨â®à¨¥© ¬­®£¨å
¢®¯à®á®¢ ¬ â¥¬ â¨ç¥áª¨å ¤¨áæ¨¯«¨­ á ®¡é¥¯à¨­ïâ®© ¢ ¬ â¥¬ â¨ª¥ áâà®-
£®áâìî, ­ ¯à¨¬¥à, ¢ á®®â¢¥âáâ¢¨¨ á ¨§¢¥áâ­ë¬¨ ¨  ªâ¨¢­® ¨á¯®«ì§ã¥¬ë¬¨
ãç¥¡­¨ª ¬¨ ¯® ¬ â¥¬ â¨ç¥áª®¬ã  ­ «¨§ã ¯à®ä¥áá®à  �.�. �ã¤àï¢æ¥¢  [1].
� ¤àã£®© áâ®à®­ë, ¢ áâã¤¥­ç¥áª®©  ã¤¨â®à¨¨ ¢á¥£¤  ¥áâì ­¥¡®«ìè®¥ ª®-
«¨ç¥áâ¢® á«ãè â¥«¥© á ¯®â¥­æ¨ «®¬ ãç¨âìáï ¯® ¬ ªá¨¬ã¬ã, ¤«ï ª®â®àëå
ã¯à®é¥­­®¥ ¨§«®¦¥­¨¥ ¤¨áæ¨¯«¨­ë ­¥¤®áâ â®ç­® ¤«ï ¥¥ ¨§ãç¥­¨ï ¨  ª-
â¨¢­®£® ¨á¯®«ì§®¢ ­¨ï ¢ ¤ «ì­¥©è¥¬.

�¤¨­ ¨§ ¢ à¨ ­â®¢ à¥è¥­¨ï ®¡®§­ ç¥­­®© ¯à®¡«¥¬ë ¯®«ãç ¥âáï, ¥á«¨
¢ ¤®¯®«­¥­¨¥ ª å®à®è¥¬ã ãç¥¡­¨ªã ¯® ¤¨áæ¨¯«¨­¥ áâã¤¥­â ¬ ¯à¥¤®áâ ¢-
«ï¥âáï í«¥ªâà®­­ë© ª®­á¯¥ªâ «¥ªæ¨© (���) ¢¥¤ãé¥£® ¯à¥¯®¤ ¢ â¥«ï ¯®
¨§ãç ¥¬®© â¥¬¥, ¢ ª®â®à®¬ ¬ â¥à¨ « ¨§«®¦¥­ ¢ ¯®«­®¬ ®¡ê¥¬¥ ¢ á®®â¢¥â-
áâ¢¨¨ á ª¢ «¨ä¨ª æ¨®­­ë¬¨ âà¥¡®¢ ­¨ï¬¨ á¯¥æ¨ «ì­®áâ¨. �ãçè¥, ª®£¤ 
��� ¢ª«îç ¥â ¢ á¥¡ï â®«ìª® ®¤­ã â¥¬ã (¨«¨ ®¤¨­ ¬®¤ã«ì), ¬ â¥à¨ « â¥¬ë
¨§« £ ¥âáï ®ç¥­ì ¯®¤à®¡­®, âé â¥«ì­® áâàãªâãà¨àã¥âáï, á­ ¡¦ ¥âáï ¨­â¥-
à ªâ¨¢­ë¬¨ ®¡ãç îé¨¬¨ í«¥¬¥­â ¬¨ (¢®¯à®á ¬¨ ¤«ï á ¬®¯à®¢¥àª¨, £«®á-
á à¨¥¬, á¯¨áª®¬ ä®à¬ã«),   â ª¦¥ ¢¢®¤¨âáï á¨áâ¥¬  ­ ¢¨£ æ¨¨ ¨ £¨¯¥àá-
áë«ª¨. � «¨ç¨¥ ��� áãé¥áâ¢¥­­® á­¨¦ ¥â ­ ¯àï¦¥­­®áâì ­  «¥ªæ¨ïå ¢
 ã¤¨â®à¨¨, â ª ª ª ¤ ¥â ¢®§¬®¦­®áâì ­¥ ®áâ ­ ¢«¨¢ âìáï ­  ¬­®£¨å ¢®¯à®-
á å, ®âáãâáâ¢¨¥ ª®â®àëå ­¥ ­ àãè ¥â æ¥«ì­®áâ¨ ¨§«®¦¥­¨ï, ¨ ¯®§¢®«ï¥â
 ¤ ¯â¨à®¢ âì ä®à¬ã ¯®¤ ç¨ ¬ â¥à¨ «  ª à¥ «ì­®© á¯®á®¡­®áâ¨ ¥£® ¢®á¯à¨-
ïâ¨ï ¡®«ìè¥© ç áâìî áâã¤¥­â®¢. �®«¥¥ â®£®, ¯à¨ íâ®¬ ¢®§¬®¦­® çâ¥­¨¥
®¡§®à­®© «¥ªæ¨¨ ¯® â¥¬¥ ¨«¨ ¯® ­¥áª®«ìª¨¬ ¯ à £à ä ¬ â¥¬ë, ¯®á«¥ ç¥£®
áâã¤¥­â ¬®¦¥â ¯®«ãç âì ¯®«­ë¥ §­ ­¨ï á ¬®áâ®ïâ¥«ì­®, à ¡®â ï á ���
¨ ãç¥¡­¨ª®¬,   ã¬¥­¨ï ¨ ­ ¢ëª¨ ¬®£ãâ ä®à¬¨à®¢ âìáï ­  ¯à ªâ¨ç¥áª¨å
§ ­ïâ¨ïå ¨ ¢ ¯à®æ¥áá¥ ¢ë¯®«­¥­¨ï ª®­âà®«ì­®£® § ¤ ­¨ï.

�®­ïâ­®, çâ® ¡¥§ ãé¥à¡  ¤«ï ¯®­¨¬ ­¨ï ¨ ¤ «ì­¥©è¥£® ®¢« ¤¥­¨ï
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¬®¦­® ¨§«®¦¨âì ¢ ¢¨¤¥ ®¡§®à­®© «¥ªæ¨¨ ¤ «¥ª® ­¥ «î¡ãî ¨­ä®à¬ æ¨î, ­®
â®«ìª® ®¡®¡é îéãî ¨«¨ à ­¥¥ ¨§ãç ¢èãîáï (­ ¯à¨¬¥à, ¢ áà¥¤­¥© èª®«¥),
  â ª¦¥ ¨¬¥îéãî ®¤­®â¨¯­ë¥ í«¥¬¥­âë ¯®áâà®¥­¨ï â¥®à¨¨ ¨  «£®à¨â¬ë
à¥ «¨§ æ¨¨.

� ���� ­  á¯¥æ¨ «ì­®áâ¨ ý�à®£à ¬¬­®¥ ®¡¥á¯¥ç¥­¨¥ ¢ëç¨á«¨â¥«ì­®©
â¥å­¨ª¨ ¨  ¢â®¬ â¨§¨à®¢ ­­ëå á¨áâ¥¬þ ¢ à ¬ª å ¤¨áæ¨¯«¨­ë ý� â¥¬ -
â¨ç¥áª¨©  ­ «¨§þ ¨¬¥¥âáï ®¯ëâ çâ¥­¨ï ®¡§®à­ëå «¥ªæ¨© ¯® àï¤ã â¥¬:

• ý�áá«¥¤®¢ ­¨¥ äã­ªæ¨© ®¤­®© ¯¥à¥¬¥­­®© ¨ ¯®áâà®¥­¨¥ £à ä¨ª®¢þ,
• ý�à¨«®¦¥­¨ï ®¯à¥¤¥«¥­­ëå ¨­â¥£à «®¢ ª § ¤ ç ¬ £¥®¬¥âà¨¨ ¨ ¬¥-

å ­¨ª¨þ,
• ý�¯à¥¤¥«¥­¨¥ ¨ £¥®¬¥âà¨ç¥áª¨¥ ¨«¨ ä¨§¨ç¥áª¨¥ âà ªâ®¢ª¨ ¨­â¥£à -

«®¢ ®â äã­ªæ¨¨ ­¥áª®«ìª¨å ¯¥à¥¬¥­­ëåþ,
• ý�á­®¢­ë¥ ¬¥â®¤ë à¥è¥­¨ï ®¡ëª­®¢¥­­ëå ¤¨ää¥à¥­æ¨ «ì­ë©

ãà ¢­¥­¨©þ,
• ý�áá«¥¤®¢ ­¨¥ áå®¤¨¬®áâ¨ ç¨á«®¢ëå àï¤®¢ á ¯®¬®éìî ­¥®¡å®¤¨¬®£®

¨ ¤®áâ â®ç­ëå ¯à¨§­ ª®¢þ.

� à ­¥¥ ¯®¤£®â®¢«¥­­ ï ¯à¥§¥­â æ¨ï ®¡§®à­®© «¥ªæ¨¨ ¢ª«îç ¥â ¢ á¥¡ï
ä®à¬ã«¨à®¢ª¨ ®á­®¢­ëå ®¯à¥¤¥«¥­¨© ¨«¨ (¨) â¥®à¥¬, ¨å ¯®ïá­¥­¨¥ ¨«-
«îáâà æ¨ï¬¨ («ãçè¥ á í«¥¬¥­â ¬¨ ¤¨­ ¬¨ª¨) ¨ ¯à¨¬¥à ¬¨, ª®â®àë¥
¬®¦­® à §®¡à âì ¯àï¬® ¢  ã¤¨â®à¨¨ á ¨á¯®«ì§®¢ ­¨¥¬ ¨­â¥à ªâ¨¢­®©
¤®áª¨,   â ª¦¥ à §«¨ç­ë¥ «®£¨ç¥áª¨¥ áå¥¬ë, ¯®ïá­ïîé¨¥ ¨¥à àå¨î ¨
á¢ï§ì ®á­®¢­ëå ¯®­ïâ¨© â¥¬ë. �®á«¥ ¯à®á«ãè¨¢ ­¨ï ®¡§®à­®© «¥ªæ¨¨
¥¥ í«¥ªâà®­­ ï ¯à¥§¥­â æ¨ï ¤®áâã¯­  áâã¤¥­âã ª ª ®¤¨­ ¨§ ãç¥¡­ëå à¥-
áãàá®¢.

� §à ¡®âª  ¯à¥§¥­â æ¨© ®¡§®à­ëå «¥ªæ¨© âà¥¡ã¥â ãá¨«¥­¨ï â¢®àç¥áª®©
á®áâ ¢«ïîé¥© ¯à¥¯®¤ ¢ â¥«ìáª®© ¤¥ïâ¥«ì­®áâ¨, ­® â¥å­¨ç¥áª¨ ãá¯¥è­®
¢ë¯®«­ï¥âáï áâã¤¥­â ¬¨ áâ àè¨å ªãàá®¢ á¯¥æ¨ «ì­®áâ¨ ý�à®£à ¬¬­®¥
®¡¥á¯¥ç¥­¨¥ ¢ëç¨á«¨â¥«ì­®© â¥å­¨ª¨ ¨  ¢â®¬ â¨§¨à®¢ ­­ëå á¨áâ¥¬þ.

�¯¨á®ª «¨â¥à âãàë
1. �ã¤àï¢æ¥¢ �.�. �à âª¨© ªãàá ¬ â¥¬ â¨ç¥áª®£®  ­ «¨§ : � 2-å â. { �¨á £¨­ á:

ýAlfaþ, 1998.

�������� ������� �������� ����������
��������������� ������ �����

�®¢ «¥¢  �.�.
�®«£®£à ¤áª¨© £®áã¤ àáâ¢¥­­ë© ¯¥¤ £®£¨ç¥áª¨© ã­¨¢¥àá¨â¥â,

� â¥¬ â¨ç¥áª¨© ä ªã«ìâ¥â, ª ä¥¤à  ¬¥â®¤¨ª¨ ¯à¥¯®¤ ¢ ­¨ï
¬ â¥¬ â¨ª¨

�®áá¨ï, 400013, ¯à.¨¬. �.�. �¥­¨­ , 27
�¥«.: (8442)947894, e-mail: kovalev kv68@mail.ru

�¬¥­¨¥ ª®­áâàã¨à®¢ âì á¨áâ¥¬ë § ¤ ç ®¤­® ¨§ á¯¥æ¨ «ì­ëå ã¬¥­¨©,
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ª®â®à®¥ ¡ã¤¥â ¢®áâà¥¡®¢ ­® ¡ã¤ãé¨¬¨ ãç¨â¥«ï¬¨ ¬ â¥¬ â¨ª¨ ¢ ¯à®ä¥áá¨-
®­ «ì­®© ¤¥ïâ¥«ì­®áâ¨.

�à¥¤¨ ¯à¨ç¨­, ®¡ãá« ¢«¨¢ îé¨å ­¥®¡å®¤¨¬®áâì ä®à¬¨à®¢ ­¨ï ãª -
§ ­­®£® ã¬¥­¨ï

{ §­ ç¨¬®áâì á¨áâ¥¬ë § ¤ ç ¤«ï ¤®áâ¨¦¥­¨ï æ¥«¥© ®¡à §®¢ ­¨ï.
�.�. �®«ï£¨­, �.�. �à¤­¨¥¢, �.�. �®à®ä¥¥¢, �.�. � àë£¨­,
�.�. � à ­æ¥¢, �.�. � ©ª¨­ ¨ ¤à. ®â¬¥ç îâ, çâ® ¯à ¢¨«ì­® áª®­-
áâàã¨à®¢ ­­ ï á¨áâ¥¬  § ¤ ç ®¡¥á¯¥ç¨¢ ¥â ¯®«­®âã ¯à¥¤áâ ¢«¥­¨©
èª®«ì­¨ª®¢ ®¡ ¨§ãç ¥¬®¬ ®¡ê¥ªâ¥, ®¡«¥£ç ¥â ¬ â¥¬ â¨ç¥áª®¥ ®¡®¡-
é¥­¨¥, á¯®á®¡áâ¢ã¥â £¨¡ª®áâ¨, £«ã¡¨­¥ ¨ ®á®§­ ­­®áâ¨ §­ ­¨©. �à-
£ ­¨§ æ¨ï ®¡ãç¥­¨ï ¯®áà¥¤áâ¢®¬ à¥è¥­¨ï á¨áâ¥¬ ãç¥¡­ëå § ¤ ç ¯®-
§¢®«¨â ¯®¢â®à¨âì, ®¡®¡é¨âì ¨ á¨áâ¥¬ â¨§¨à®¢ âì à ­¥¥ ¨§ãç¥­­ë©
¬ â¥à¨ «, ã¢¨¤¥âì ¢§ ¨¬®á¢ï§¨ ®â¤¥«ì­ëå â¥¬ èª®«ì­®£® ªãàá  ¬ -
â¥¬ â¨ª¨, ¢®®àã¦¨âì ãç é¨åáï à §«¨ç­ë¬¨ ¬¥â®¤ ¬¨ à¥è¥­¨ï ®á-
­®¢­ëå â¨¯®¢ § ¤ ç;

{ ¯®áâ®ï­­®¥ ¨§¬¥­¥­¨¥ èª®«ì­®© ¯à®£à ¬¬ë ¯® ¬ â¥¬ â¨ª¥. �ª«î-
ç¥­¨¥ ¢ ­¥¥ ¤®¯®«­¨â¥«ì­ëå â¥¬, ¨§¬¥­¥­¨¥  ªæ¥­â®¢ ¢ ¨§ãç¥­¨¨ ®â-
¤¥«ì­ëå ¢®¯à®á®¢ ¨ æ¥«ëå à §¤¥«®¢, à §à ¡®âª  á®¤¥à¦ ­¨ï í«¥ªâ¨¢-
­ëå ªãàá®¢ ¯à¥¤¯à®ä¨«ì­®© ¨ ¯à®ä¨«ì­®© ¯®¤£®â®¢ª¨ ãç é¨åáï;

{ ­¥®¡å®¤¨¬®áâì à¥ «¨§ æ¨¨ ¤¨ää¥à¥­æ¨à®¢ ­­®£® ¨ ¨­¤¨¢¨¤ã «ì­®£®
¯®¤å®¤®¢ ¢ ®¡ãç¥­¨¨. �¨áâ¥¬  § ¤ ç ¤«ï ª ¦¤®£® ª« áá  ¤®«¦­ 
ãç¨âë¢ âì á¯¥æ¨ä¨ªã ¨ ãà®¢¥­ì ¯®¤£®â®¢ª¨, ¨­¤¨¢¨¤ã «ì­ë¥ ®á®-
¡¥­­®áâ¨ ãç é¨åáï, âàã¤­®áâ¨ ¨§ãç¥­¨ï ¯à¥¤ë¤ãé¨å â¥¬.

�à®æ¥áá ®¡ãç¥­¨ï ª®­áâàã¨à®¢ ­¨î á¨áâ¥¬ § ¤ ç ¯®­¨¬ ¥âáï ­ ¬¨ ª ª
á¨áâ¥¬  æ¥«¥­ ¯à ¢«¥­­ëå ¢®§¤¥©áâ¢¨©, ®¡ãá« ¢«¨¢ îé¨å ä®à¬¨à®¢ ­¨ï
ã¬¥­¨ï ª®­áâàã¨à®¢ âì á¨áâ¥¬ë § ¤ ç. �®à¬¨à®¢ ­¨¥ ãª § ­­®£® ã¬¥­¨ï
­¥ ®¤­®¬®¬¥­â­ë©,   ¬­®£®áâã¯¥­ç âë© ¯à®æ¥áá. �â® ¯à¥¤¯®« £ ¥â ®¯à¥-
¤¥«¥­¨¥ ¨áå®¤­®£® ãà®¢­ï áä®à¬¨à®¢ ­­®áâ¨ ã ¡ã¤ãé¨å ãç¨â¥«¥© ¬ â¥¬ -
â¨ª¨ ã¬¥­¨ï ª®­áâàã¨à®¢ âì á¨áâ¥¬ë § ¤ ç, ®¡®á­®¢ ­¨¥ ¯®á«¥¤®¢ â¥«ì-
­®áâ¨ íâ ¯®¢ ä®à¬¨à®¢ ­¨ï ¤ ­­®£® ã¬¥­¨ï, ®â¡®à á®¤¥à¦ ­¨ï ¨ ®¯â¨-
¬ «ì­ëå áà¥¤áâ¢ ®à£ ­¨§ æ¨¨ ¤¥ïâ¥«ì­®áâ¨ áâã¤¥­â®¢,  ¤¥ª¢ â­ëå æ¥«ï¬
ª ¦¤®£® íâ ¯ , ®¯à¥¤¥«¥­¨¥ ¤¨­ ¬¨ª¨ à §¢¨â¨ï ä®à¬¨àã¥¬®£® ã¬¥­¨ï.

�  ¯¥à¢®¬ íâ ¯¥ ¯à®æ¥áá  ä®à¬¨à®¢ ­¨ï ã¬¥­¨ï ª®­áâàã¨à®¢ âì á¨á-
â¥¬ë § ¤ ç ¡ã¤¥â ¢®áâà¥¡®¢ ­  ¨­ä®à¬ æ¨ï, ¤®ª §ë¢ îé ï ­¥®¡å®¤¨-
¬®áâì ¢ª«îç¥­¨ï á¨áâ¥¬ § ¤ ç ¢ ãç¥¡­ë© ¯à®æ¥áá, à áªàë¢ îé ï ¯¥àá-
¯¥ªâ¨¢ë ¨á¯®«ì§®¢ ­¨ï á¨áâ¥¬ § ¤ ç ¤«ï ¤®áâ¨¦¥­¨ï ¤¨¤ ªâ¨ç¥áª¨å, ¢®á-
¯¨â â¥«ì­ëå ¨ à §¢¨¢ îé¨å æ¥«¥© ®¡ãç¥­¨ï, ã¡¥¦¤ îé ï ¢ íää¥ªâ¨¢-
­®áâ¨ ¯à¨¬¥­¥­¨ï á¨áâ¥¬ § ¤ ç ¢ ¯à®æ¥áá¥ ®¡ãç¥­¨ï ¬ â¥¬ â¨ª¥. � §ë-
¢ ï ¯¥à¢ë© íâ ¯ í¬®æ¨®­ «ì­®-¬®â¨¢ æ¨®­­ë¬, ¬ë ¯à¥¤¯®« £ ¥¬ ¢
¡®«ìè¥© ¬¥à¥ á¯®á®¡áâ¢®¢ âì à §¢¨â¨î ãáâ®©ç¨¢®£® ¨­â¥à¥á  ª ¯à®æ¥ááã
ª®­áâàã¨à®¢ ­¨î á¨áâ¥¬ § ¤ ç ¨ ¨å ¨á¯®«ì§®¢ ­¨î ¢ ¯à®ä¥áá¨®­ «ì­®©
¤¥ïâ¥«ì­®áâ¨.

�¥¤®áâ â®ç­®áâì §­ ­¨© ® ¯à ¢¨« å ¨ ¬¥â®¤ å ª®­áâàã¨à®¢ ­¨ï á¨á-
â¥¬ § ¤ ç, ¬¥â®¤¨ª¨ ¨á¯®«ì§®¢ ­¨ï ¨å ¢ ãç¥¡­®¬ ¯à®æ¥áá¥ ¤¨ªâã¥â ­¥®¡-
å®¤¨¬®áâì ¢â®à®£® íâ ¯  ¯à®æ¥áá  ä®à¬¨à®¢ ­¨ï ã¬¥­¨ï ª®­áâàã¨à®¢ âì
á¨áâ¥¬ë § ¤ ç | ¨­ä®à¬ â¨¢­®-®à¨¥­â æ¨®­­®£®.
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� ¬®áâ®ïâ¥«ì­®¥ ª®­áâàã¨à®¢ ­¨¥ á¨áâ¥¬ § ¤ ç, ¢ á®®â¢¥âáâ¢¨¨ á ¯®-
áâ ¢«¥­­ë¬¨ æ¥«ï¬¨ ãà®ª , ¨ ¯à®¢¥àª  íää¥ªâ¨¢­®áâ¨ ¨å ¨á¯®«ì§®¢ -
­¨ï ¢ ¯à®æ¥áá¥ ®¡ãç¥­¨ï | ®á­®¢­ ï æ¥«ì âà¥âì¥£®, à¥ä«¥ªá¨¢­®-
¯à¥®¡à §ãîé¥£® íâ ¯ .

�¡¥á¯¥ç¥­¨¥ ä®à¬¨à®¢ ­¨ï ã¬¥­¨ï ª®­áâàã¨à®¢ âì á¨áâ¥¬ë § ¤ ç ¯à®-
¨áå®¤¨â ç¥à¥§

1. á®¤¥à¦ ­¨¥ «¥ªæ¨© ¨ á¯¥æªãàá  ¯® â¥®à¨¨ ¨ ¬¥â®¤¨ª¥ ®¡ãç¥­¨ï ¬ -
â¥¬ â¨ª¥;

2. ®à£ ­¨§ æ¨î ¤¥ïâ¥«ì­®áâ¨ áâã¤¥­â®¢ ¯® ª®­áâàã¨à®¢ ­¨î á¨áâ¥¬ § -
¤ ç ¨ ¨å ¨á¯®«ì§®¢ ­¨î ­  á¥¬¨­ àáª¨å § ­ïâ¨ïå ¯® â¥®à¨¨ ¨ ¬¥â®-
¤¨ª¥ ®¡ãç¥­¨ï ¬ â¥¬ â¨ª¥;

3. à¥ «¨§ æ¨î § ¤ ç­®© â¥å­®«®£¨¨ ­  ¯à ªâ¨ç¥áª¨å § ­ïâ¨ïå ¯® í«¥-
¬¥­â à­®© ¬ â¥¬ â¨ª¥;

4. ¯à¨¬¥­¥­¨¥ § ¤ ç­®£® ¯®¤å®¤  ¯à¨ ¨§ãç¥­¨¨ á¨áâ¥¬ â¨ç¥áª¨å ªãàá®¢
¬ â¥¬ â¨ç¥áª¨å ¤¨áæ¨¯«¨­.

�®à¬¨à®¢ ­¨¥ ã¬¥­¨ï ã ¡ã¤ãé¨å ãç¨â¥«¥© ¬ â¥¬ â¨ª¨ ª®­áâàã¨à®-
¢ âì á¨áâ¥¬ë § ¤ ç ¤®«¦­® ®áãé¥áâ¢«ïâìáï ­¥ â®«ìª® ¢ ªãàá¥ ¬¥â®¤¨ª¨
¯à¥¯®¤ ¢ ­¨ï ¬ â¥¬ â¨ª¨, ­® ¨ ¯à¨ ¨§ãç¥­¨¨ ¬ â¥¬ â¨ç¥áª¨å ¤¨áæ¨¯«¨­
¯¥¤ £®£¨ç¥áª¨å ã­¨¢¥àá¨â¥â®¢. �¡ãç¥­¨¥ áâã¤¥­â®¢ ç¥à¥§ á¨áâ¥¬ë § ¤ ç
¯® ¯à¥¤¬¥â ¬ ¬ â¥¬ â¨ç¥áª®£® æ¨ª«  ¯®§¢®«¨â ®¡¥á¯¥ç¨âì ª ª ¢ëá®ªãî
¬ â¥¬ â¨ç¥áªãî ¯®¤£®â®¢ªã áâã¤¥­â®¢, â ª ¨ ä®à¬¨à®¢ ­¨¥ ¯¥à¢¨ç­ëå
¬¥â®¤¨ç¥áª¨å ¯à¥¤áâ ¢«¥­¨©, á¢ï§ ­­ëå á ®¡ãç¥­¨¥¬ à¥è¥­¨î § ¤ ç, ¨á-
¯®«ì§®¢ ­¨¥¬ á¨áâ¥¬ § ¤ ç ¨ ¨å ª®­áâàã¨à®¢ ­¨¥¬.

�á­®¢­ ï § ¤ ç  ªãàá  ¬¥â®¤¨ª¨ ¯à¥¯®¤ ¢ ­¨ï ¬ â¥¬ â¨ª¨ | áä®à-
¬¨à®¢ âì ã áâã¤¥­â®¢ ­ ãç­ë¥ ¯à¥¤áâ ¢«¥­¨ï ® á¨áâ¥¬¥ § ¤ ç, ¬¥â®¤ å
ª®­áâàã¨à®¢ ­¨ï ¨ ¬¥â®¤¨ª¨ ¨å ¨á¯®«ì§®¢ ­¨ï ¢ ãç¥¡­®¬ ¯à®æ¥áá¥.

���������� � ����������� ����� �����
������

�®¦¥¢­¨ª®¢ �.�.
� ­ªâ-�¥â¥à¡ãà£áª¨© £®áã¤ àáâ¢¥­­ë© ¯®«¨â¥å­¨ç¥áª¨© ã­¨¢¥àá¨â¥â

195251 � ­ªâ-�¥â¥à¡ãà£, �®«¨â¥å­¨ç¥áª ï ã«., 29
e-mail: nkozhevn@mail.ru

�®áá¨©áª ï, ¢ â®¬ ç¨á«¥ á®¢¥âáª ï, âà ¤¨æ¨ï ¯à¥¯®¤ ¢ ­¨ï ®¡é¥© ä¨-
§¨ª¨ ¢ ¢ëáè¥© èª®«¥ ¢á¥£¤  ®à¨¥­â¨à®¢ « áì ­  âé â¥«ì­ë©  ­ «¨§ â¥-
®à¥â¨ç¥áª¨å ¬®¤¥«¥©, ª®â®àë© âà¥¡®¢ « á¥àì¥§­®© ¬ â¥¬ â¨ç¥áª®© ¯®¤£®-
â®¢ª¨ ã¦¥ ­  ­ ç «ì­®¬ íâ ¯¥ ®¡ãç¥­¨ï. � ¯®á«¥¤­¥¥ ¢à¥¬ï ¤¥¤ãªâ¨¢­®-
â¥®à¥â¨ç¥áª¨© ¯®¤å®¤ ¢ ®¡é¥© ä¨§¨ª¥ áâ ­®¢¨âáï ¯à¥®¡« ¤ îé¨¬ ¢ ãé¥à¡
í¬¯¨à¨ç¥áª®¬ã ª®¬¯®­¥­âã. � áëé¥­­®áâì ãç¥¡­®£® ¬ â¥à¨ «  ¬ â¥¬ -
â¨ç¥áª¨¬¨ à ááã¦¤¥­¨ï¬¨ ¨ à áç¥â ¬¨ áâ®«ì ¢¥«¨ª , çâ® ¯à¨¡«¨¦ ¥âáï
ª ãà®¢­î â¥®à¥â¨ç¥áª®© ¨ ¬ â¥¬ â¨ç¥áª®© ä¨§¨ª¨. � íâ®¬ á«ãç ¥ ¯à¨å®-
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¤¨âáï á®£« á¨âìáï, çâ® ®¡éãî ä¨§¨ªã ­ã¦­®, ª ª ¬¨­¨¬ã¬, ¨§ãç âì ¯®á«¥
â®£®, ª ª ¢ã§®¢áª¨¥ ¬ â¥¬ â¨ª¨ ¯®¤£®â®¢ïâ áâã¤¥­â®¢ ª ¥¥ ãá¢®¥­¨î.

�¤­ ª® â ª®© ¯®¤å®¤ ª áâàãªâãà¨à®¢ ­¨î ãç¥¡­®£® ¯à®æ¥áá  ¯® ä¨§¨ª¥
¨ ¬ â¥¬ â¨ª¥ ­¥ à¥è ¥â ¯à®¡«¥¬ë, à ¤¨ ª®â®à®© ®­ ¢ë¤¢¨£ «áï. � ª ®â-
¬¥ç « �.�. �ã¤àï¢æ¥¢: ý� ¬ â¥¬ â¨ª¥ ¨§ãç îâ ­¥ ä¨§¨ç¥áª¨¥ ¨«¨ ª ª¨¥-
«¨¡® ¤àã£¨¥ ¯à¨ª« ¤­ë¥ ¯à®¡«¥¬ë,    ¡áâà ªâ­ë¥ ¬ â¥¬ â¨ç¥áª¨¥ áâàãª-
âãàë á § ¤ ­­ë¬¨ ®â­®è¥­¨ï¬¨ ¬¥¦¤ã í«¥¬¥­â ¬¨. �¡ãç¥­¨¥ à¥è¥­¨î
¯à¨ª« ¤­ëå § ¤ ç ¬ â¥¬ â¨ç¥áª¨¬¨ ¬¥â®¤ ¬¨ ­¥ ï¢«ï¥âáï § ¤ ç¥© ¬ â¥-
¬ â¨ç¥áª¨å ªãàá ,   ¤®«¦­® ®áãé¥áâ¢«ïâìáï ­  ¯à®ä¨«¨àãîé¨å ª ä¥¤-
à å ¢ëáè¥£® â¥å­¨ç¥áª®£® ¨«¨ ¤àã£®£® á¯¥æ¨ «ì­®£® (­¥¬ â¥¬ â¨ç¥áª®£®)
ãç¥¡­®£® § ¢¥¤¥­¨ïþ [1].

�® ­  çâ® ¢ â ª®¬ á«ãç ¥ ¤®«¦­  ®¯¨à âìáï ®¡é ï ä¨§¨ª ? �ª §ë-
¢ ¥âáï, ¢ £®áã¤ àáâ¢¥­­®¬ ®¡à §®¢ â¥«ì­®¬ áâ ­¤ àâ¥ áà¥¤­¥£® (¯®«­®£®)
®¡é¥£® ®¡à §®¢ ­¨ï [2] ¨¬¥¥âáï ¢á¥, çâ® ­ã¦­®, çâ®¡ë ãá¢®¨âì ¢ã§®¢áª¨©
ªãàá ®¡é¥© ä¨§¨ª¨. � à §¤¥«¥ ý� â¥¬ â¨ª þ ¬¨­¨¬ã¬ á®¤¥à¦ ­¨ï ¯à¥¤-
¯®« £ ¥â ¨§ãç¥­¨¥ ¯à®¨§¢®¤­®© (£¥®¬¥âà¨ç¥áª¨© ¨ ¬¥å ­¨ç¥áª¨© á¬ëá«,
â ¡«¨æ  ¯à®¨§¢®¤­ëå, ¯à¨§­ ª¨ ¢®§à áâ ­¨ï ¨ ã¡ë¢ ­¨ï äã­ªæ¨© ¨ â.¤.),
¯¥à¢®®¡à §­®© (â ¡«¨æ  ¯¥à¢®®¡à §­ëå, ¯«®é ¤ì ªà¨¢®«¨­¥©­®© âà ¯¥-
æ¨¨, ä®à¬ã«  �ìîâ®­ {�¥©¡­¨æ  ¨ â.¤.), í«¥¬¥­â®¢ ª®¬¡¨­ â®à¨ª¨, áâ -
â¨áâ¨ª¨ ¨ ¢¥à®ïâ­®áâ¥© á®¡ëâ¨©. �  ¯à®ä¨«ì­®¬ ãà®¢­¥ ¯®¤à®¡­® ¨§ãç -
îâáï, ¯®¬¨¬® ¯¥à¥ç¨á«¥­­ëå ¢®¯à®á®¢, ¯à®¨§¢®¤­ ï á«®¦­®© ¨ ®¡à â­®©
äã­ªæ¨¨, ¢â®à ï ¯à®¨§¢®¤­ ï, ¥¥ £¥®¬¥âà¨ç¥áª¨© ¨ ä¨§¨ç¥áª¨© á¬ëá«,
áª «ïà­®¥ ¨ ¢¥ªâ®à­®¥ ¯à®¨§¢¥¤¥­¨¥ ¢¥ªâ®à®¢ ¨ â.¤. �á¥£® íâ®£® ¢¯®«­¥ ¤®-
áâ â®ç­®, çâ®¡ë ¨§«®¦¨âì ¬ â¥à¨ « ¯® ¬¥å ­¨ª¥, ¬®«¥ªã«ïà­®© ä¨§¨ª¥,
í«¥ªâà®¤¨­ ¬¨ª¥ ¢ ®¡ê¥¬¥ âà¥¡®¢ ­¨© ��� ¯® ®¡é¥© ä¨§¨ª¥ ¤«ï ¢ëáè¥©
èª®«ë.

�à®¤®«¦ ï ®¡áã¦¤¥­¨¥ ¢§ ¨¬®®â­®è¥­¨© ®¡é¥© ä¨§¨ª¨ ¨ ¢ëáè¥© ¬ -
â¥¬ â¨ª¨, «¥£ª® ®¡­ àã¦¨âì, çâ® ¤«ï ¯¥à¢®­ ç «ì­®£® ®§­ ª®¬«¥­¨ï á®
á«®¦­ë¬¨ ¬ â¥¬ â¨ç¥áª¨¬¨ ¨¤¥ï¬¨ ¨ á®®â¢¥âáâ¢ãîé¨¬  ¯¯ à â®¬ ç áâ®
¡®«¥¥ íää¥ªâ¨¢­ë¬ ®ª §ë¢ ¥âáï ¨¬¥­­® ýä¨§¨ç¥áª¨©þ (­¥ ®ç¥­ì áâà®£¨©,
¨­âã¨â¨¢­ë©) ¯®¤å®¤, ª®â®àë© ã¬¥áâ­® ®áãé¥áâ¢¨âì ¨¬¥­­® ­  «¥ªæ¨ïå ¯®
®¡é¥© ä¨§¨ª¥,   ¯à®ä¥áá¨®­ «ì­®¥ ®¢« ¤¥­¨¥ ¬ â¥¬ â¨ç¥áª®© â¥å­¨ª®©,
®¡áã¦¤¥­¨¥ ¤¥â «¥© ¤®ª § â¥«ìáâ¢ ¨ â®­ª®áâ¥© à áá¬ âà¨¢ ¥¬ëå â¥®à¥¬
æ¥«¥á®®¡à §­® ¯à®¢®¤¨âì ¯®â®¬, ­  «¥ªæ¨ïå ¯® ¬ â¥¬ â¨ª¥. � ¯à è¨¢ -
¥âáï ¯ à ¤®ªá «ì­ë© ¢ë¢®¤, çâ® ­  á ¬®¬ ¤¥«¥ ­¥ ¢ëáè ï ¬ â¥¬ â¨ª 
¤®«¦­  ¯à¥¤è¥áâ¢®¢ âì ®¡é¥© ä¨§¨ª¥,   ­ ®¡®à®â.

� ª ç¥áâ¢¥ ®¤­®£® ¨§ ¬­®£®ç¨á«¥­­ëå ¯à¨¬¥à®¢ â®£®, çâ® ¢ ®¡é¥©
ä¨§¨ª¥ ¬®¦­® ¢¢®¤¨âì ¬ â¥¬ â¨ç¥áª¨¥ ¯®­ïâ¨ï, ª®â®àë¥ ¢ ¬ â¥¬ â¨ª¥
®¡ëç­® à áá¬ âà¨¢ îâáï ¬­®£® ¯®§¤­¥¥, ®áâ ­®¢¨¬áï ­  ªà¨¢®«¨­¥©­ëå,
¯®¢¥àå­®áâ­ëå, ªà â­ëå ¨­â¥£à « å. � ¬ â¥¬ â¨ª¥ íâ¨ ¢®¯à®áë ¨§ãç -
îâáï ¢ á¥à¥¤¨­¥ ¨ ¤ ¦¥ ¢ ª®­æ¥ ¢â®à®£® ªãàá . � â® ¦¥ ¢à¥¬ï á¢ï§ ­­ë¥
á íâ¨¬¨ ¨­â¥£à « ¬¨ ¯®­ïâ¨ï ¯®â¥­æ¨ «ì­®© í­¥à£¨¨, £à ¤¨¥­â , ¯®â®ª ,
¤¨¢¥à£¥­æ¨¨, æ¨àªã«ïæ¨¨, à®â®à  à áá¬ âà¨¢ îâáï ¢ ªãàá¥ ®¡é¥© ä¨§¨ª¨
§­ ç¨â¥«ì­® à ­ìè¥, ¨­®£¤  ã¦¥ ¢ ¯¥à¢®¬ ¨ ¢â®à®¬ á¥¬¥áâà å. �¯ëâ ¯®ª -
§ë¢ ¥â, çâ® áâã¤¥­âë ã¤®¢«¥â¢®à¨â¥«ì­® ãá¢ ¨¢ îâ â ª¨¥ á«®¦­ë¥ á â®çª¨
§à¥­¨ï ¬ â¥¬ â¨ª¨ ¨­â¥£à «ì­ë¥ ¨ ¤¨ää¥à¥­æ¨ «ì­ë¥ á®®â­®è¥­¨ï, ª ª
â¥®à¥¬ë �áâà®£à ¤áª®£®, � ãáá , �â®ªá  ¤«ï ¤®áâ â®ç­® á¨¬¬¥âà¨ç­ëå
á¨âã æ¨©, £¤¥ ¢¯®«­¥ ¬®¦­® ®¡®©â¨áì ¡¥§ áâà®£® ¢¢¥¤¥­¨ï ªà¨¢®«¨­¥©­ëå
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¨ ¬­®£®ªà â­ëå ¨­â¥£à «®¢ ¨ ¡¥§ ¨á¯®«ì§®¢ ­¨ï á®®â¢¥âáâ¢ãîé¨å ¬ â¥¬ -
â¨ç¥áª¨å  «£®à¨â¬®¢. �à¨ íâ®¬ ª®­¥ç­® âà¥¡ã¥âáï, çâ®¡ë ¤¨ää¥à¥­æ¨à®-
¢ ­¨¥ ¨ ¨­â¥£à¨à®¢ ­¨¥ (¢ ç áâ­®áâ¨, ä®à¬ã«  �ìîâ®­ {�¥©¡­¨æ ) ¡ë«¨
§­ ª®¬ë áâã¤¥­â ¬ á® èª®«ë. �â® âà¥¡®¢ ­¨¥, ª ª ¯à ¢¨«®, ¢ë¯®«­ï¥âáï,
â ª ª ª, ¢ ®â«¨ç¨¥ ®â ä¨§¨ª¨, ¬ â¥¬ â¨ª  ®áâ ¥âáï ®¡ï§ â¥«ì­ë¬ ¯à¥¤¬¥-
â®¬ ¨ ­  ¢ë¯ãáª­ëå íª§ ¬¥­ å ¢ èª®« å, ¨ ­  ¢áâã¯¨â¥«ì­ëå íª§ ¬¥­ å
¢ ¢ã§ë.

�ª § ­­®¥ ¢ëè¥, ª®­¥ç­®, ­¥ ®§­ ç ¥â, çâ® ä¨§¨ªã ­ ¤® ¨§ãç âì ¯¥à¥¤
¬ â¥¬ â¨ª®©. �¥çì ¨¤¥â «¨èì ® ¡®«¥¥ âé â¥«ì­®¬ á®£« á®¢ ­¨¨ ¯à®£à ¬¬
íâ¨å ªãàá®¢, çâ®¡ë íâ¨ ¤¢¥ à®¤áâ¢¥­­ë¥ ¤¨áæ¨¯«¨­ë ¡ë«¨ ¡ë â¥á­® á¢ï-
§ ­ë ¢ ãç¥¡­®¬ ¯à®æ¥áá¥, ¢§ ¨¬­® ¤®¯®«­ïï ¨ ã£«ã¡«ïï ¤àã£ ¤àã£ . �
á®¦ «¥­¨î, â ª¨¬ á®£« á®¢ ­¨¥¬ ¤® á¨å ¯®à á¥àì¥§­® ­¥ § ­¨¬ «¨áì, ®£à -
­¨ç¨¢ ïáì ¯à¨¬¨â¨¢­®© ¤¨áªãáá¨¥© ® â®¬, ª®¬ã ¡ëâì ¯¥à¢ë¬,   ª®¬ã |
¢â®àë¬.

�¯¨á®ª «¨â¥à âãàë
1. �ã¤àï¢æ¥¢ �.�. �®¢à¥¬¥­­ ï ¬ â¥¬ â¨ª  ¨ ¥¥ ¯à¥¯®¤ ¢ ­¨¥. { �.: � ãª , �¨§-

¬ â«¨â, 1980. { 144 á.
2. �à®¥ªâ ä¥¤¥à «ì­®£® ª®¬¯®­¥­â  £®áã¤ àáâ¢¥­­®£® ®¡à §®¢ â¥«ì­®£® áâ ­-

¤ àâ  ®¡é¥£® ®¡à §®¢ ­¨ï. � áâì II. �â àè ï èª®« . �®¤ à¥¤. �.�. �­¥¯à®¢ 
¨ �.�. � ¤à¨ª®¢ . { �.: �¨­¨áâ¥àáâ¢® ®¡à §®¢ ­¨ï ��, 2002. { 296 á.

� ������������ ��������������
� ������������ ��������������� ������,

������������ ������ ������� ���
�� ������������� � �����

�®«¥¬ ¥¢ �.�.
���

�®áâ ¬¨à®¢ëå æ¥­ ®¡ãá«®¢«¥­ ¤®«£®¢à¥¬¥­­®© â¥­¤¥­æ¨¥© ¯®¢ëè¥­¨ï
á¯à®á  ­  í­¥à£®à¥áãàáë ¨ áëàì¥ ¡ëáâà®à áâãé¨å íª®­®¬¨ª �­¤¨¨ ¨ �¨-
â ï. �®¯ëâª¨ ¢®á¯à¥¯ïâáâ¢®¢ âì íâ®© â¥­¤¥­æ¨¨ ­®áïâ ¯ ««¨ â¨¢­ë© å -
à ªâ¥à.

� íâ®¬ ¤®ª« ¤¥ áâ ¢¨âáï ¨ à¥è ¥âáï § ¤ ç  ¨­¢¥áâ¨à®¢ ­¨ï ¢ ¯à®¨§-
¢®¤áâ¢® ª®­êî­ªâãà­®£® ¯à¨à é¥­¨ï ¯à¨à®¤­®© à¥­âë, â.¥. ¢ëè¥ã¯®¬ï-
­ãâ®£® ¤®¯®«­¨â¥«ì­®£® ¤®å®¤ . � ¤ ç  à¥è ¥âáï á ¯®¬®éìî ®âªàëâ®©
âà¥åá¥ªâ®à­®© ¬ ªà®¬®¤¥«¨ íª®­®¬¨ª¨: ¬ â¥à¨ «ì­ë© (­ã«¥¢®©) á¥ªâ®à
¯à®¨§¢®¤¨â ¯à¥¤¬¥âë âàã¤ , ä®­¤®á®§¤ îé¨© (¯¥à¢ë©) á¥ªâ®à | áà¥¤áâ¢ 
âàã¤ , ¯®âà¥¡¨â¥«ìáª¨© (¢â®à®©) | ¯à¥¤¬¥âë ¯®âà¥¡«¥­¨ï.

�®¤¥«ì [1] ï¢«ï¥âáï ®¡®¡é¥­¨¥¬ ¬®¤¥«¨ �®«®ã [2] ¢ ç áâ¨ ãç¥â  ¬ ªà®-
áâàãªâãàë ¨ ¢­¥è­¨å á¢ï§¥©. �á¥£® ¢ ¬®¤¥«¨ 18 ãà ¢­¥­¨© (­ âãà «ì­ë¥
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¡ « ­áë, áâ®¨¬®áâ­ë¥ ¨ ¢­¥è­¥â®à£®¢ë¥ ¡ « ­áë á¥ªâ®à®¢, ®£à ­¨ç¥­¨ï
­  ¢¢®§-¢ë¢®§), ¢ â®¬ ç¨á«¥ âà¨ ­¥«¨­¥©­ëå: «¨­¥©­®®¤­®à®¤­ë¥ ¯à®¨§-
¢®¤áâ¢¥­­ë¥ äã­ªæ¨¨ á¥ªâ®à®¢. �®¤¥«ì ¨á¯®«ì§ã¥âáï ¢ áâ æ¨®­ à­®¬ á®-
áâ®ï­¨¨ ¨ ¢ ®â­®á¨â¥«ì­ëå ¯®ª § â¥«ïå.

�®¯®«­¨â¥«ì­ë© ¤®å®¤ ∆r(¤®««./ç¥«.) ®¡à §ã¥âáï ¢ ¬ â¥à¨ «ì­®¬ á¥ª-
â®à¥. �®¢ëá¨¢ â ¬®¦¥­­ãî ¯®è«¨­ã ­  ¬ â¥à¨ «ë, ¨§ë¬¥¬ ã á¥ªâ®à 
(1− ε0)∆r ç áâì ¤®å®¤ , ¨§êïâãî ç áâì ¯®¤¥«¨¬ ¬¥¦¤ã ä®­¤®á®§¤ îé¨¬
¨ ¯®âà¥¡¨â¥«ìáª¨¬ á¥ªâ®à ¬¨ â ª, çâ®¡ë ¯¥à¢®¬ã ¤®áâ « áì ε1∆r, ¢â®à®¬ã
| ε2∆r, ε0 + ε1 + ε2 = 1. �®áã¤ àáâ¢®  ¤¬¨­¨áâà â¨¢­ë¬¨ ¨ ¨­áâàã¬¥­-
â «ì­ë¬¨ ¬¥â®¤ ¬¨ á«¥¤¨â §  æ¥«¥¢ë¬ à áå®¤®¢ ­¨¥¬ ç áâ¥© ¤®å®¤  ε0∆r,
ε1∆r, ε2∆r â®«ìª® ¤«ï ¯àï¬®£® ¨­¢¥áâ¨à®¢ ­¨ï ¢ ¯à®¨§¢®¤áâ¢®.

�ª § «®áì, çâ® à æ¨®­ «ì­ë¬ ¯®¤¡®à®¬ ¤®«¥© ε0, ε1, ε2 ¬®¦­® ®¡¥á-
¯¥ç¨âì ®¯â¨¬ «ì­ë© á¡ « ­á¨à®¢ ­­ë© (¯® âàã¤ã, ¬ â¥à¨ « ¬ ¨ ¨­¢¥áâ¨-
æ¨®­­ë¬ à¥áãàá ¬) íª®­®¬¨ç¥áª¨© à®áâ [3]. �à¨ íâ®¬ æ¥­ë ­  áà¥¤áâ¢ 
¯à®¨§¢®¤áâ¢  (¬ â¥à¨ «ë ¨ ®â¥ç¥áâ¢¥­­ë¥ ¨­¢¥áâ¨à®¢ ­­ë¥ â®¢ àë) á­¨-
¦ îâáï, ­® ¢®§­¨ª ¥â ¨­ä«ïæ¨®­­®¥ ¤ ¢«¥­¨¥ ­  ¯®âà¥¡¨â¥«ìáª¨© àë­®ª.

�áâ ­®¢«¥­ë ¬¥àë, ª®â®àë¥ ¯®§¢®«ïîâ ¯à¨¬¥à­® ¢¤¢®¥ á®ªà â¨âì ¨­-
ä«ïæ¨®­­®¥ ¤ ¢«¥­¨¥:

1) ®¯â¨¬ «ì­ë© (á â®çª¨ §à¥­¨ï ¬ ªá¨¬ «ì­®£® ã¢¥«¨ç¥­¨ï ã¤¥«ì­®£® ­¥-
¯à®¨§¢®¤áâ¢¥­­®£® ¯®âà¥¡«¥­¨ï) ¢ë¡®à ¤®«¥© ε∗0, ε∗1, ε∗2;

2) á­¨¦¥­¨¥ â ¬®¦¥­­®© ¯®è«¨­ë d+
1 ­  ¨¬¯®àâ­ë¥ ¨­¢¥áâ¨æ¨®­­ë¥ â®-

¢ àë;
3) ã¢¥«¨ç¥­¨¥ ª®íää¨æ¨¥­â®¢ ª¢®â¨à®¢ ­¨ï γ1, γ2 ¢¢®§  ¨­¢¥áâ¨æ¨®­­ëå

¨ ¯®âà¥¡¨â¥«ìáª¨å â®¢ à®¢ (¡®«ìè ï ®âªàëâ®áâì íª®­®¬¨ª¨ ¢ ¯¥à¨®¤
à¥ «¨§ æ¨¨ ¨­¢¥áâ¨æ¨®­­®£® áæ¥­ à¨ï);

4) ¯à®¤ ¦  ­  ¬¨à®¢®¬ àë­ª¥ ¢­®¢ì ¯à®¨§¢¥¤¥­­ëå ª®­ªãà¥­â®á¯®á®¡­ëå
¯®âà¥¡¨â¥«ìáª¨å â®¢ à®¢ ¢ ®¡¬¥­ ­  ¯®âà¥¡¨â¥«ìáª¨¥ â®¢ àë ¬ áá®¢®£®
á¯à®á ;

5) £®áã¤ àáâ¢¥­­ ï ¯®¤¤¥à¦ª  ¯®âà¥¡¨â¥«ìáª®£® á¥ªâ®à , ¯à¥¦¤¥ ¢á¥£® ¢
ç áâ¨  £à®¯à®¬ëè«¥­­®£® ¯à®¨§¢®¤áâ¢  ¨ ¨­äà áâàãªâãàë.

� ©¤¥­ë á«¥¤ãîé¨¥ ¢ëà ¦¥­¨ï ¤«ï ®¯â¨¬ «ì­ëå ¤®«¥© à á¯à¥¤¥«¥-
­¨ï ¤®¯®«­¨â¥«ì­®£® ¤®å®¤ :

ε∗0 =
a

q0

q+
1

1 + γ1
f ′1
λ

, ε∗1 =
1

1 + γ1
f ′1
λ

, ε∗2 =
γ1

f ′1
λ
− a

q0

q+
1

1 + γ1
f ′1
λ

,

£¤¥ q0 | ¬¨à®¢ ï æ¥­  íªá¯®àâ¨àã¥¬ëå ¬ â¥à¨ «®¢
(¤®««.

àã¡
)

,

q+
1 | ¬¨à®¢ ï æ¥­  ¨¬¯®àâ¨àã¥¬ëå ¨­¢¥áâ¨æ¨®­­ëå â®¢ à®¢

(¤®««.
àã¡

)
,

ä ªâ¨ç¥áª®¥ §­ ç¥­¨¥ q0

q+
1

≈ 1, 85,

f1 (k1) | ¯à®¨§¢®¤¨â¥«ì­®áâì âàã¤  ä®­¤®á®§¤ îé¥£® á¥ªâ®à  ª ª
äã­ªæ¨ï ¥£® ä®­¤®¢®®àã¦¥­­®áâ¨,

λ = µ + v,
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µ | ª®íää¨æ¨¥­â ¢ë¡ëâ¨ï ��� (­®à¬ â¨¢­®¥ §­ ç¥­¨¥ µ = 0, 05),
v | â¥¬¯ ¯à¨à®áâ  ç¨á«  § ­ïâëå (ä ªâ¨ç¥áª®¥ §­ ç¥­¨¥ v < 0, 01),
a | ¡¥§à §¬¥à­ ï ¯®áâ®ï­­ ï, ®¯à¥¤¥«ï¥¬ ï ¨§ ãá«®¢¨ï ¢ë¯®«­¥­¨ï

¬ â¥à¨ «ì­®£® ¡ « ­á  (¢ á®¢à¥¬¥­­ëå ãá«®¢¨ïå �� a = 1, 6 ¯à¨ γ1 = 0, 8
¨ a = 1, 88 ¯à¨ γ1 = 1).

� á®¢à¥¬¥­­ëå ãá«®¢¨ïå �� ¨ ¯à¨ γ1 = 1 ε∗0 = 0, 6; ε∗1 = 0, 2; ε∗3 = 0, 2.
�á«¨ ¨­¢¥áâ¨àã¥¬ë© ¤®¯®«­¨â¥«ì­ë© ¤®å®¤ ¡ã¤¥â à ¢¥­ 50 ¤®««. ¢

à áç¥â¥ ­  ®¤­®£® § ­ïâ®£® (3,5 ¬«à¤. ¤®««. ¢  ¡á®«îâ­®¬ ¢ëà ¦¥­¨¨), â®
à®áâ æ¥­ ­  ¯®âà¥¡¨â¥«ìáª®¬ àë­ª¥ á®áâ ¢¨â ®â 0,7% (¢ á«ãç ¥ ¯à¨­ïâ¨ï
à¥ª®¬¥­¤ã¥¬ëå ¬¥à) ¤® 1,5%.

� ª¨¬ ®¡à §®¬, ¤®§¨à®¢ ­­®¥ ¢«®¦¥­¨¥ ª®­êî­ªâãà­®£® ¯à¨à é¥­¨ï
¯à¨à®¤­®© à¥­âë ¢ ¯à®¨§¢®¤áâ¢® ¯à¨¢®¤¨â ª ®¯â¨¬ «ì­®¬ã á¡ « ­á¨à®-
¢ ­­®¬ã íª®­®¬¨ç¥áª®¬ã à®áâã, ª á­¨¦¥­¨î æ¥­ ­  áà¥¤áâ¢  ¯à®¨§¢®¤áâ¢ 
¨ ª ­¥§­ ç¨â¥«ì­®¬ã ¯®¢ëè¥­¨î æ¥­ ­  ¯®âà¥¡¨â¥«ìáª¨¥ â®¢ àë.
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�®áâ¥­ª® �.�.
�®áâ®¢áª¨© £®áã¤ àáâ¢¥­­ë© ã­¨¢¥àá¨â¥â ¯ãâ¥© á®®¡é¥­¨ï, ä¨«¨ « ¢

£. �à á­®¤ à¥
�¥«.: (861)2332722, e-mail: kost@kubannet.ru

�¥«ì ãç¥¡­®£® â¥ªáâ  | ¯¥à¥¤ ç  ç¨â â¥«î ãç¥¡­®© ¨­ä®à¬ æ¨¨ ¢ â -
ª®¬ ¢¨¤¥, çâ®¡ë ®­ á¬®£ ¥ñ ¯®­ïâì. �. ¥. ¯®¬®éì ç¨â â¥«î, ®¡«¥£ç¥­¨¥
¯®­¨¬ ­¨ï. �â®â  á¯¥ªâ ­ ¨¡®«¥¥ âàã¤¥­ ¯à¨ ­ ¯¨á ­¨¨ ãç¥¡­®© ª­¨£¨ ¨
¯à ªâ¨ç¥áª¨ ¨£­®à¨àã¥âáï ¯à¨ ¥ñ íªá¯¥àâ­®© ®æ¥­ª¥.

�ë«  «¨ ª®£¤ -­¨¡ã¤ì ®â¢¥à£­ãâ  ãç¥¡­ ï ª­¨£  ¯® ¯à¨ç¨­¥ ¥ñ ­¥¤®-
áâ â®ç­®£® ¯¥¤ £®£¨ç¥áª®£® ãà®¢­ï, ¯®¯à®áâã, | ¨§-§  ¥ñ ­¥¯®­ïâ­®áâ¨?
�ã¬ î, ­¨ª®£¤ . � ¡«®­­ë© ¬®â¨¢ ®ä¨æ¨ «ì­®£® ®âª«®­¥­¨ï ãç¥¡­ëå
ª­¨£ | ­¥¤®áâ â®ç­ë© ý­ ãç­ë© ãà®¢¥­ìþ. �®«¥¥ â®£®, ¯®¤ íâ¨¬ ¯à¥¤«®-
£®¬ ®â¢¥à£ îâáï ª ª à § â¥ à¥¤ª¨¥ ª­¨£¨, ª®â®àë¥ áâà¥¬ïâáï ®¡«¥£ç¨âì
ç¨â â¥«î ¯®­¨¬ ­¨¥, ®¡à é ïáì ª ¥£® ®¡à §­®¬ã ¬ëè«¥­¨î, ª ¨­âã¨æ¨¨.
�­âã¨â¨¢­ë¥ à ááã¦¤¥­¨ï ¢á¥£¤  «®£¨ç¥áª¨ ãï§¢¨¬ë ¨ «¥£ª® ¯à¨å®¤ïâ ¢
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¯à®â¨¢®à¥ç¨¥ á ý­ ãç­ë¬þ âà¥¡®¢ ­¨¥¬ ä®à¬ «ì­®© ýáâà®£®áâ¨þ ¨§«®¦¥-
­¨ï. �â® ¤ ñâ íªá¯¥àâã ¯à¨ïâ­ë© ¯®¢®¤ ¯à®¤¥¬®­áâà¨à®¢ âì á¢®© ¢ëá®ª¨©
á¯¥æ¨ «ì­ë© ãà®¢¥­ì.

�à¨ç¨­  ãª § ­­®£® ¯à®â¨¢®à¥ç¨ï ­¥ â®«ìª® áã¡ê¥ªâ¨¢­ ï. �¥¤ì ­¥â
íâ «®­  ¯¥¤ £®£¨ç¥áª¨ á®¢¥àè¥­­®© ãç¥¡­®© ª­¨£¨, á ª®â®àë¬ ¬®¦­® ¡ë«®
¡ë áà ¢­¨¢ âì. � íâ «®­ ­ ãç­®£® á®¢¥àè¥­áâ¢  ¥áâì | íâ® ã­¨¢¥àá¨â¥â-
áª¨© ªãàá. �®â ®­ ¨ ¯à¨ª« ¤ë¢ ¥âáï á¥£®¤­ï ª® ¢á¥¬ ãç¥¡­¨ª ¬, çãâì «¨
­¥ ®â ­ ç «ì­®© èª®«ë ¤® ¢ëáè¥© £ã¬ ­¨â à­®©. �®«¥¥ â®£®, áãé¥áâ¢ã¥â
¬­¥­¨¥, çâ® ¯¥¤ £®£¨ç¥áª®£® íâ «®­  ¨ ¡ëâì ­¥ ¬®¦¥â, ¯®áª®«ìªã ¯¥¤ £®-
£¨ª  ­¥ ­ ãª ,   ¨áªãááâ¢®, ¨ ¥ñ ãâ¢¥à¦¤¥­¨ï ­¥¤®ª §ã¥¬ë.

�à¥¯®¤ ¢ ­¨¥, ¤¥©áâ¢¨â¥«ì­®, ¨áªãááâ¢®, ­® ¬¥â®¤¨ª  | íâ® á®ªà®¢¨é-
­¨æ  ¤®«£®£® ¨áâ®à¨ç¥áª®£® ®¯ëâ  ¯à¥¯®¤ ¢ ­¨ï, á®¤¥à¦ é ï ¢ë¢¥à¥­­ë¥
¦¨§­ìî ¯à¨­æ¨¯ë ¨ § ª®­ë, ¤®ª §ã¥¬ë¥ ¯à ªâ¨ª®©,   ­¥ ä®à¬ «ì­®© «®-
£¨ª®©. �®â ­¥ª®â®àë¥. �à¥¯®¤ ¢ ­¨¥ «î¡®£® ¯à¥¤¬¥â  ¤®«¦­® ¡ëâì ¯®-
áâ¥¯¥­­ë¬ ¨ ¯®¤à®¡­ë¬, ¨¤â¨ ý®â ¯à®áâ®£® ª á«®¦­®¬ãþ, â®ç­¥¥ | ç¥à¥§
¯à®áâ®¥, í«¥¬¥­â à­®¥ ª á«®¦­®¬ã, á®áâ ¢­®¬ã. � ª®­ ¬¨ ®¡ãç¥­¨ï, á®-
®¡à §­®£® ç¥«®¢¥ç¥áª®© ¯à¨à®¤¥, ï¢«ïîâáï ¥¤¨­áâ¢® â¥®à¨¨ ¨ ¯à ªâ¨ª¨,
 ¡áâà ªâ­®£® ¨ ª®­ªà¥â­®£®, «®£¨ª¨ ¨ ¨­âã¨æ¨¨, à æ¨®­ «ì­®£® ¨ í¬®æ¨-
®­ «ì­®£®, ¬ëá«¨ ¨ ¤¥©áâ¢¨ï | íâ® ¨ § ª®­ë ¯®§­ ­¨ï. �®­ïâ­ë¬ ¡ã¤¥â
â®«ìª® £¥­¥â¨ç¥áª®¥ ¨§«®¦¥­¨¥, ª®â®à®¥ ¯®ª §ë¢ ¥â ï¢«¥­¨¥, ¯®­ïâ¨¥ ¢
à §¢¨â¨¨, çâ®¡ë ãç é¨©áï ¢¨¤¥«, ª ª ®­® ¢®§­¨ª ¥â ¨ ¯®ç¥¬ã ¯à¨®¡à¥-
â ¥â â®â ¨«¨ ¨­®© ¢¨¤. �á¥ íâ¨ § ª®­ë ¤®«¦­ë á®¡«î¤ âìáï ¢ ãç¥¡­®©
ª­¨£¥.

� ª ¥áâì ®è¨¡ª¨ ­ ãç­ë¥, â ª ¥áâì ®è¨¡ª¨ ¯¥¤ £®£¨ç¥áª¨¥. �á«¨ ¢
ãç¥¡­®© ª­¨£¥ ­¥â ­ ãç­ëå ®è¨¡®ª, ­® ¥áâì ¯¥¤ £®£¨ç¥áª¨¥, ®­  ­¥ ¤®«¦­ 
¤®¯ãáª âìáï ¢ ª ç¥áâ¢¥ àãª®¢®¤áâ¢  ª ¯à¥¯®¤ ¢ ­¨î. � ª, á®¡áâ¢¥­­®, ¨
¯à®¨áå®¤¨â ¢ ¦¨§­¨, | ­¥á¬®âàï ­  £à¨äë, â ª¨¥ ãç¥¡­¨ª¨ ­¥ ç¨â îâ
­¨ ãç é¨¥áï, ­¨ ¯à¥¯®¤ ¢ â¥«¨. �â® ¦¥ á«¥¤ã¥â áç¨â âì ¯¥¤ £®£¨ç¥áª¨¬¨
®è¨¡ª ¬¨? �ç¥¢¨¤­®, ­ àãè¥­¨¥ § ª®­®¢ ¯®­ïâ­®£® ®¡ãç¥­¨ï, ¯¥à¥ç¨á-
«¥­­ëå ¢ëè¥. �®¯ëâ îáì ª®­ªà¥â¨§¨à®¢ âì ­¥ª®â®àë¥.

�¥à¢ ï ®è¨¡ª  | ­ àãè¥­¨¥ § ª®­  ¯¥¤ £®£¨ç¥áª®£® áâàãªâãà¨à®¢ -
­¨ï. �á¨å®«®£¨ï ¨ ®¯ëâ ã¡¥¦¤ îâ, çâ® ¯®­ïâ­ë¬ ¤«ï ãç é¥£®áï ¡ã¤¥â
â®«ìª® â¥ªáâ, áâàãªâãà¨à®¢ ­­ë© ­  ¯à®áâë¥, ­¥¯¥à¥£àã¦¥­­ë¥ ãç¥¡­ë¥
¯®àæ¨¨. � ª®­ íâ®â ¨¬¥¥â ®á­®¢®© ¯á¨å®«®£¨ç¥áª¨© § ª®­ ®£à ­¨ç¥­­®áâ¨
ªà âª®¢à¥¬¥­­®© ¯ ¬ïâ¨. �®á«¥¤®¢ â¥«ì­®áâì à §¢ñàâë¢ ­¨ï ¯¥¤ £®£¨-
ç¥áª®© áâàãªâãàë ¤®«¦­  ­ ¯à ¢«ïâìáï ®á®¡¥­­®áâï¬¨ ¢®á¯à¨ïâ¨ï ¨ å®-
¤®¬ ¬ëá«¨ ãç é¥£®áï,   ­¥ «®£¨ª®© ¤¥¤ãªâ¨¢­®© ­ ãç­®© á¨áâ¥¬ë.

�®¢à¥¬¥­­ë¥ ãç¥¡­¨ª¨ ¬ â¥¬ â¨ª¨ ¤«ï ¢ëáè¥© èª®«ë ¯®¯à®áâã ª®¯¨-
àãîâ áâàãªâãàã ã­¨¢¥àá¨â¥âáª®£® ªãàá , «¨èì ã¡¨à ï ­¥ª®â®àë¥ á«®¦­ë¥
¤®ª § â¥«ìáâ¢ . �â® £àã¡¥©è ï ¯¥¤ £®£¨ç¥áª ï ®è¨¡ª , ¯®â®¬ã çâ® áâà®£®
«®£¨ç¥áª ï áâàãªâãà  ¢áâã¯ ¥â ¢ ¯à®â¨¢®à¥ç¨¥ á ¯á¨å®«®£¨ç¥áª¨¬¨ § ª®-
­ ¬¨ ¢®á¯à¨ïâ¨ï ¨ ¯®­¨¬ ­¨ï ­®¢®© ¨­ä®à¬ æ¨¨. � ¯à®â¨¢®à¥ç¨¥ íâ®
­¥¯à¥®¤®«¨¬® ¤«ï ­®¢¨çª .

� ãç­®¥ áâàãªâãà¨à®¢ ­¨¥ àãª®¢®¤áâ¢ã¥âáï áâà®£®© ä®à¬ «ì­®© «®-
£¨ª®©, ¥ñ æ¥«ì | á¢ï§ âì ­ ãç­ë¥ ä ªâë ¢ ¯®á«¥¤®¢ â¥«ì­ãî «®£¨ç¥áª¨
®¡®á­®¢ ­­ãî á¨áâ¥¬ã. �¥«ì ¯¥¤ £®£¨ç¥áª®© á¨áâ¥¬ë ¨­ ï | á¤¥« âì ­ -
ãç­ë¥ ä ªâë ¯®­ïâ­ë¬¨ ¨ ã¡¥¤¨â¥«ì­ë¬¨ ¤«ï ãç é¥£®áï (  ­¥ ¤«ï  ª ¤¥-
¬¨ª ). �®£¨ª  ¯à¨ íâ®¬ ¨£à ¥â ¢á¯®¬®£ â¥«ì­ãî à®«ì ¨ ¡®«ìè¥¥ §­ ç¥­¨¥
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¯à¨®¡à¥â îâ ¯à¨¬¥àë, ®¡à §ë,  ­ «®£¨ï, ¯à ¢¤®¯®¤®¡­ë¥ (�.�®© ) à á-
áã¦¤¥­¨ï. ý�à¨ ¨§ãç¥­¨¨ ­ ãª ¯à¨¬¥àë ¢ ¦­¥¥ ¯à ¢¨«þ (�.�ìîâ®­).

�â®à ï ®è¨¡ª  | ­ àãè¥­¨¥ § ª®­  ý®â ª®­ªà¥â­®£® ª  ¡áâà ªâ-
­®¬ãþ, áä®à¬ã«¨à®¢ ­­®£® ¥éñ ¢ 1658 £. �.�. �®¬¥­áª¨¬ ¢ §­ ¬¥­¨â®©
ýOpera didactica omniaþ. � ç áâ­®áâ¨, íâ®â § ª®­ ¤®«¦¥­ áâà®£® á®¡«î-
¤ âìáï ¯à¨ ¢¢¥¤¥­¨¨ ­®¢ëå ¯®­ïâ¨©. � ç¨­ âì á«¥¤ã¥â á à §­®®¡à §­ëå
ª®­ªà¥â­ëå ¯à¨¬¥à®¢, á ýçã¢áâ¢¥­­®£® á®§¥àæ ­¨ïþ. � â¥¬ ¨¤¥â  ­ «¨§
| ¢ëï¢«¥­¨¥ ®¡é¥£® ¢ íâ¨å ¯à¨¬¥à å, á­ ç «  ­  ¨­âã¨â¨¢­®¬, ®¡à §-
­®¬ ãà®¢­¥, § â¥¬ ¡®«¥¥ â®ç­®¥. �, ª ª à¥§ã«ìâ â ¤«¨â¥«ì­®© ¯®¤£®â®¢ª¨,
¯®ï¢«ï¥âáï áâà®£ ï ä®à¬ã«¨à®¢ª .

�­¨¢¥àá¨â¥âáª¨© ªãàá àãª®¢®¤áâ¢ã¥âáï ¯à¨­æ¨¯®¬ ¤¥¤ãªâ¨¢­®© ¯®¤ ç¨
¬ â¥à¨ « . �®¢ë¥ ¯®­ïâ¨ï ¯à¨ â ª®¬ ¨§«®¦¥­¨¨ á¯ãáª îâáï ýá ¯®â®«ª þ
¨, ¢ «ãçè¥¬ á«ãç ¥, ý¨««îáâà¨àãîâáïþ ¯à¨¬¥à ¬¨. � àãè îâáï § ª®­ë
¥¤¨­áâ¢   ¡áâà ªâ­®£® ¨ ª®­ªà¥â­®£®, «®£¨ª¨ ¨ ¨­âã¨æ¨¨ ¨ § ª®­ £¥­¥â¨-
ç¥áª®£® à §¢¨â¨ï ¯®­ïâ¨ï. ý�¥ ¤®áâ â®ç­® ¢ëáª § âì ®¯à¥¤¥«¥­¨¥, ­¥®¡-
å®¤¨¬® ¥£® ¯®¤£®â®¢¨âì ¨ ­¥®¡å®¤¨¬® ¥£® ®¯à ¢¤ âìþ (�.�ã ­ª à¥).

�®¦­® ¡ë«® ¡ë ®¡áã¤¨âì ¨ ª®­ªà¥â¨§¨à®¢ âì ¤àã£¨¥ ¯¥¤ £®£¨ç¥áª¨¥
âà¥¡®¢ ­¨ï, | áâ¥¯¥­ì ¯®¤à®¡­®áâ¨ ¨§«®¦¥­¨ï á ãçñâ®¬ ¢®§¬®¦­®áâ¥© à¥-
 «ì­ëå ãç é¨åáï, ®¡à §­ ï ¨ ¨­âã¨â¨¢­ ï á®áâ ¢«ïîé¨¥, ï§ëª ¨ ¬­®£®¥
¤àã£®¥. �® ã¦¥ ¤¢ãå à áá¬®âà¥­­ëå ¢ëè¥ § ª®­®¢ ¤®áâ â®ç­® ¤«ï ¯à¨­-
æ¨¯¨ «ì­®© ®æ¥­ª¨ ¯¥¤ £®£¨ç¥áª®£® ª ç¥áâ¢  ãç¥¡­®© ª­¨£¨.

�®«¥§­® ¡ë«® ¡ë ¢¢¥áâ¨ ª®­ªà¥â¨§¨à®¢ ­­ë¥ ¯¥¤ £®£¨ç¥áª¨¥ âà¥¡®¢ -
­¨ï ¢ ¬¨­¨áâ¥àáª®¥ �®«®¦¥­¨¥ ®¡ íªá¯¥àâ¨§¥ ãç¥¡­ëå ª­¨£. �¥©áâ¢ã-
îé¥¥ �®«®¦¥­¨¥ á®¢¥àè¥­­® ¯à ¢¨«ì­® âà¥¡ã¥â, çâ®¡ë à¥æ¥­§¨¨ á®¤¥à-
¦ «¨ ý ­ «¨§ ¬¥â®¤¨ç¥áª¨å ¤®áâ®¨­áâ¢ ¨ ­¥¤®áâ âª®¢þ (  ª ª¨å?). �®
à¥æ¥­§¥­âë, ª ª ¯à ¢¨«®, ­¥ ¢ë¯®«­ïîâ íâ®£® âà¥¡®¢ ­¨ï. �¥à®ïâ­®, ¯®-
â®¬ã, çâ® ­¥ ã¬¥îâ íâ® ¤¥« âì. � ¯à¨¬¥à, ¯¨èãâ: ý�¥â®¤¨ç¥áª¨© ãà®¢¥­ì
ª­¨£¨ å®à®è¨©þ (¨«¨ | ý¢ë§ë¢ ¥â á®¬­¥­¨ïþ). �â®¡ë ¯®¬®çì íªá¯¥àâ ¬
¢ ®æ¥­ª¥ ¯¥¤ £®£¨ç¥áª®© ç áâ¨ ª­¨£, ¯®«¥§¥­ ¡ë« ¡ë ª®­âà®«ì §  ª ç¥áâ¢®¬
à¥æ¥­§¨©, §  áâà®£®© á¬ëá«®¢®© ®¡®á­®¢ ­­®áâìî § ª«îç¥­¨©.

�§¢¥áâ­®, çâ® ç áâ­ë¥ ¯à®¡«¥¬ë ­¥¢®§¬®¦­® à¥è¨âì, ­¥ à §à¥è¨¢
¯à¥¦¤¥ ®¡é¨¥. � ®¡é ï, £« ¢­ ï ¯à®¡«¥¬ , ¢áñ-â ª¨ ¢ ¤àã£®¬, | ¢ á -
¬®© á¨áâ¥¬¥ ã¯à ¢«¥­¨ï ­ è¨¬ ®¡à §®¢ ­¨¥¬. � 60-å £®¤®¢ XX ¢. ®­ 
¯« ­®¬¥à­® âà ­áä®à¬¨à®¢ « áì â ª, çâ®¡ë ¨áª«îç¨âì ¢®§¬®¦­®áâì ®¡ê-
¥ªâ¨¢­®© ®æ¥­ª¨ ª ç¥áâ¢  äã­ªæ¨®­¨à®¢ ­¨ï «î¡®£® í«¥¬¥­â  á¨áâ¥¬ë. �
á¥£®¤­ï ¢ íâ®¬ ª ç¥áâ¢¥ ®­  ¤®áâ¨£«  á®¢¥àè¥­áâ¢ .

� ������� ý������� ���������þ
� ��������� ����� ����������
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¬®¦­® ¢áâà¥â¨âì á«¥¤ãîé¥¥ ®¯à¥¤¥«¥­¨¥: ý�ää¨­­®© á¨áâ¥¬®© ª®®à¤¨-
­ â ­  £¥®¬¥âà¨ç¥áª®© ¯«®áª®áâ¨ Q ­ §ë¢ ¥âáï ã¯®àï¤®ç¥­­ ï ¯ à  (O, e),
á®áâ®ïé ï ¨§ ¯à®¨§¢®«ì­®© â®çª¨ O ¨ ¯à®¨§¢®«ì­®£® ¡ §¨á  e = (~e1, ~e2)
«¨­¥©­®£® ¯à®áâà ­áâ¢  V2(Q) £¥®¬¥âà¨ç¥áª¨å ¢¥ªâ®à®¢, ¯ à ««¥«ì­ëå
¯«®áª®áâ¨ Qþ. �®á«¥ íâ®£® ¤ ¥âáï ¥é¥ ®¤­® ®¯à¥¤¥«¥­¨¥: ý�®®à¤¨­ â ¬¨
â®çª¨ P ∈ Q ¢  ää¨­­®© á¨áâ¥¬¥ ª®®à¤¨­ â (O, e) ­ §ë¢ îâáï ª®®à¤¨-
­ âë à ¤¨ãá-¢¥ªâ®à  −−−→OP â®çª¨ P ¢ ¡ §¨á¥ eþ.

�­ «®£¨ç­ë¥ ®¯à¥¤¥«¥­¨ï ¤ îâ ¢ á«ãç ¥ âà¥å¬¥à­®£® £¥®¬¥âà¨ç¥áª®£®
¯à®áâà ­áâ¢ ,   â ª¦¥ ¢ á«ãç ¥ ¯à®¨§¢®«ì­®£® n-¬¥à­®£® â®ç¥ç­®£® «¨­¥©-
­®£® (¨«¨ â®ç¥ç­®£® ¥¢ª«¨¤®¢®£®) ¯à®áâà ­áâ¢ , á®áâ®ïé¥£® ¨§ í«¥¬¥­â®¢
«î¡®© ¯à¨à®¤ë.

�à¨¢¥¤¥­­®¥ ®¯à¥¤¥«¥­¨¥ ¯®­ïâ¨ï ý ää¨­­ ï á¨áâ¥¬  ª®®à¤¨­ âþ, ¯®
­ è¥¬ã ¬­¥­¨î, ï¢«ï¥âáï ¬¥â®¤¨ç¥áª¨ ¨ ª®­æ¥¯âã «ì­® ­¥¯à ¢¨«ì­ë¬.

�¥©áâ¢¨â¥«ì­®, ¥á«¨  ää¨­­ ï á¨áâ¥¬  ª®®à¤¨­ â ­  ¯«®áª®áâ¨ | íâ®
á®¢®ªã¯­®áâì â®çª¨ ¨ ¡ §¨á , â® çâ® â ª®¥ ¯®«ïà­ ï á¨áâ¥¬  ª®®à¤¨­ â ­ 
¯«®áª®áâ¨? �­®£¤  ¬®¦­® ¢áâà¥â¨âì ®¯à¥¤¥«¥­¨¥, çâ® ¯®«ïà­ ï á¨áâ¥¬ 
ª®®à¤¨­ â | íâ® á®¢®ªã¯­®áâì ¯à®¨§¢®«ì­®© â®çª¨ O ¨ ¯à®¨§¢®«ì­®£®
«ãç  R á ­ ç «®¬ ¢ â®çª¥ O, â® ¥áâì ¯®«ïà­ ï á¨áâ¥¬  ª®®à¤¨­ â, ª ª ¨
 ää¨­­ ï, ®¯à¥¤¥«ï¥âáï ª ª ­ ¡®à ­¥ª®â®àëå £¥®¬¥âà¨ç¥áª¨å ®¡ê¥ªâ®¢.

�®áâ ¢¨¬ ¤àã£®© ¢®¯à®á. � ä¨§¨ª¥ ¨ â¥å­¨ª¥ ¯à¨ ¯®áâà®¥­¨¨ £à ä¨ª 
§ ¢¨á¨¬®áâ¨ ®¤­®© ¢¥«¨ç¨­ë ®â ¤àã£®© ç áâ® ¨á¯®«ì§ã¥âáï á¨áâ¥¬  ª®®à-
¤¨­ â á ­¥à ¢­®¬¥à­®© (®¡ëç­® «®£ à¨ä¬¨ç¥áª®©) èª «®© ¯® ®¤­®© ¨«¨
áà §ã ¯® ®¡¥¨¬ ®áï¬.

�á«¨ ¢ á«ãç ¥ à ¢­®¬¥à­®© èª «ë á¨áâ¥¬  ª®®à¤¨­ â | íâ® á®¢®ªã¯-
­®áâì â®çª¨ ¨ ¡ §¨á , â® çâ® â ª®¥ á¨áâ¥¬  ª®®à¤¨­ â ¢ á«ãç ¥ ­¥à ¢­®-
¬¥à­®© èª «ë ¯® ®¤­®© ¨«¨ áà §ã ¯® ®¡¥¨¬ ®áï¬?

� çâ® ï¢«ï¥âáï á¨áâ¥¬®© ª®®à¤¨­ â ¢ á«ãç ¥ ¯à®¨§¢®«ì­ëå ªà¨¢®«¨-
­¥©­ëå ª®®à¤¨­ â ­  ¯«®áª®áâ¨?

�® ­ è¥¬ã ¬­¥­¨î, ¬¥â®¤¨ç¥áª¨ ­¥¯à ¢¨«ì­® ®¯à¥¤¥«ïâì á¨áâ¥¬ã ª®-
®à¤¨­ â ª ª á®¢®ªã¯­®áâì £¥®¬¥âà¨ç¥áª¨å ®¡ê¥ªâ®¢ (â®ç¥ª, ¯àï¬ëå, ¯«®á-
ª®áâ¥©, «ãç¥©, ¢¥ªâ®à®¢ ¨ â. ¯.), ¯® ®â­®è¥­¨î ª ª®â®àë¬ ¯® ®¯à¥¤¥«¥­­ë¬
¯à ¢¨« ¬ ý¨§¬¥àïîâáïþ ª®®à¤¨­ âë ¯à®¨§¢®«ì­®© â®çª¨ P .

�â® á¢ï§ ­®, ¢®-¯¥à¢ëå, á â¥¬, çâ® ®¯à¥¤¥«¥­¨¥ á¨áâ¥¬ë ª®®à¤¨­ â ª ª
­ ¡®à  £¥®¬¥âà¨ç¥áª¨å ®¡ê¥ªâ®¢ ï¢«ï¥âáï ­¥¯®«­ë¬, ¯®áª®«ìªã ®­® ­¥ á®-
¤¥à¦¨â ¢ á¥¡¥ ¯à ¢¨« ­ å®¦¤¥­¨ï ª®®à¤¨­ â ¯à®¨§¢®«ì­®© â®çª¨ P ®â-
­®á¨â¥«ì­® íâ¨å £¥®¬¥âà¨ç¥áª¨å ®¡ê¥ªâ®¢. �â¨ ¯à ¢¨«  ä®à¬ã«¨àãîâáï
¤®¯®«­¨â¥«ì­®, â®£¤  ª ª ®­¨ ¤®«¦­ë ¡ë«¨ ¡ë ¢å®¤¨âì ¢ á ¬® ®¯à¥¤¥«¥-
­¨¥ á¨áâ¥¬ë ª®®à¤¨­ â.

�®-¢â®àëå, ­¥¯®­ïâ­®, ¬®¦­® «¨ ¯à®¨§¢®«ì­ãî ªà¨¢®«¨­¥©­ãî á¨á-
â¥¬ã ª®®à¤¨­ â § ¤ âì á ¯®¬®éìî ª®­¥ç­®£® ç¨á«  £¥®¬¥âà¨ç¥áª¨å ®¡ê-
¥ªâ®¢, ®¤­®§­ ç­® «¨ ®¯à¥¤¥«¥­ë íâ¨ £¥®¬¥âà¨ç¥áª¨¥ ®¡ê¥ªâë ¨ ¥áâì «¨
ª ª ï-«¨¡® ¯®«ì§  ®â ¨å ¢¢¥¤¥­¨ï.

�§ áª § ­­®£® ¢ëè¥ ¢ëâ¥ª ¥â ­¥®¡å®¤¨¬®áâì ãâ®ç­¥­¨ï ¯®­ïâ¨ï ýá¨á-
â¥¬  ª®®à¤¨­ âþ ¨ ¤àã£¨å á¢ï§ ­­ëå á ­¨¬ ¯®­ïâ¨©.

�ë ¯à¥¤« £ ¥¬ ¨á¯®«ì§®¢ âì á«¥¤ãîéãî â¥à¬¨­®«®£¨î, ª®â®à ï ¯à¥¤-
áâ ¢«ï¥âáï ­ ¬ «®£¨ç¥áª¨ ¯®á«¥¤®¢ â¥«ì­®© ¨ ¬¥â®¤¨ç¥áª¨ ¯à®¤ã¬ ­­®©.

�ãáâì A | ­¥¯ãáâ®¥ ¬­®¦¥áâ¢®, á®áâ®ïé¥¥ ¨§ í«¥¬¥­â®¢ «î¡®© ¯à¨-
à®¤ë.
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�¯à¥¤¥«¥­¨¥ 1. �à®¨§¢®«ì­®¥ ®â®¡à ¦¥­¨¥ K:A → Rn ­ §ë¢ ¥âáï
á¨áâ¥¬®© ª®®à¤¨­ â ­  ¬­®¦¥áâ¢¥ A.

�ãáâì x | ¯à®¨§¢®«ì­ë© í«¥¬¥­â ¬­®¦¥áâ¢  A.
�¯à¥¤¥«¥­¨¥ 2. �á«¨ K(x) = (x1, x2, . . . , xn), â® ç¨á«  x1, x2, . . . ,

xn ­ §ë¢ îâáï ª®®à¤¨­ â ¬¨ í«¥¬¥­â  x ∈ A ¢ á¨áâ¥¬¥ ª®®à¤¨­ â K. �
íâ®¬ á«ãç ¥ ¯¨èãâ: x = (x1, x2, . . . , xn).

�­®£¤ , ®á®¡¥­­® ª®£¤  à áá¬ âà¨¢ ¥âáï ­¥áª®«ìª® à §­ëå á¨áâ¥¬ ª®-
®à¤¨­ â, ¢ ¦­® ¯®¤ç¥àª­ãâì, çâ® í«¥¬¥­â x ∈ A ¨¬¥¥â ª®®à¤¨­ âë
x1, x2, . . . , xn ¨¬¥­­® ¢ á¨áâ¥¬¥ ª®®à¤¨­ â K. �«ï íâ®© æ¥«¨ ã¤®¡­®
¨á¯®«ì§®¢ âì ®¡®§­ ç¥­¨¥ x

K= (x1, x2, . . . , xn).
� áâ® âà¥¡ãîâ, çâ®¡ë ¯® á¢®¨¬ ª®®à¤¨­ â ¬ x1, x2, . . . , xn í«¥¬¥­â x ∈

∈ A ¢®ááâ ­ ¢«¨¢ «áï ®¤­®§­ ç­®. �â® ®§­ ç ¥â, çâ® ®â®¡à ¦¥­¨¥ K: A →
→ Rn ¤®«¦­® ¡ëâì ¨­ê¥ªâ¨¢­ë¬.

�ãáâì Q | £¥®¬¥âà¨ç¥áª ï ¯«®áª®áâì.
�¯à¥¤¥«¥­¨¥ 3. �¯®àï¤®ç¥­­ ï ¯ à  R = (O, e), á®áâ®ïé ï ¨§ ¯à®-

¨§¢®«ì­®© â®çª¨ O ¯«®áª®áâ¨ Q ¨ ¯à®¨§¢®«ì­®£® ¡ §¨á  e = (~e1, ~e2) «¨-
­¥©­®£® ¯à®áâà ­áâ¢  V2(Q), ­ §ë¢ ¥âáï à¥¯¥à®¬ ­  ¯«®áª®áâ¨ Q.

�á«¨ ¡ §¨á e ®àâ®£®­ «ì­ë© (®àâ®­®à¬¨à®¢ ­­ë©), â® à¥¯¥à R = (O, e)
â®¦¥ ­ §ë¢ ¥âáï ®àâ®£®­ «ì­ë¬ (®àâ®­®à¬¨à®¢ ­­ë¬).

�ãáâì Q | £¥®¬¥âà¨ç¥áª ï ¯«®áª®áâì ¨ ¯ãáâì R = (O, e) | à¥¯¥à ­ 
¯«®áª®áâ¨ Q.

�¯à¥¤¥«¥­¨¥ 4. �â®¡à ¦¥­¨¥ K: Q → Rn, áâ ¢ïé¥¥ ¢ á®®â¢¥âáâ¢¨¥
¯à®¨§¢®«ì­®© â®çª¥ P ∈ Q ã¯®àï¤®ç¥­­ãî ¯ àã ç¨á¥« (x, y) â ªãî, çâ®−−−→
OP = x~e1 + y~e2 (â® ¥áâì x, y | ª®®à¤¨­ âë à ¤¨ãá-¢¥ªâ®à  −−−→OP ¢ ¡ §¨á¥
e), ­ §ë¢ ¥âáï  ää¨­­®© á¨áâ¥¬®© ª®®à¤¨­ â ­  ¯«®áª®áâ¨ Q, á®®â¢¥â-
áâ¢ãîé¥© à¥¯¥àã R.

� § ¢¨á¨¬®áâ¨ ®â ¤«¨­ ¢¥ªâ®à®¢ ~e1 ¨ ~e2 ¨ ã£«  ¬¥¦¤ã ­¨¬¨ ¬ë ¯à¥¤-
« £ ¥¬ á«¥¤ãîéãî â¥à¬¨­®«®£¨î:

�ää¨­­ë¥ á¨áâ¥¬ë ª®®à¤¨­ â
~e1 ⊥ ~e2 ~e1 6⊥ ~e2

|~e1| = |~e2| = 1
¯àï¬®ã£®«ì­ ï
¤¥ª àâ®¢  ��

ª®á®ã£®«ì­ ï
¤¥ª àâ®¢  ��

|~e1| 6= 1 ¨«¨ |~e2| 6= 1
¯àï¬®ã£®«ì­ ï
 ää¨­­ ï ��

ª®á®ã£®«ì­ ï
 ää¨­­ ï ��

�ãáâì Q | £¥®¬¥âà¨ç¥áª ï ¯«®áª®áâì ¨ ¯ãáâì R = (O, e) | ®àâ®­®à-
¬¨à®¢ ­­ë© à¥¯¥à ­  ¯«®áª®áâ¨ Q.

�¯à¥¤¥«¥­¨¥ 5. �â®¡à ¦¥­¨¥ K: Q → R2, áâ ¢ïé¥¥ ¢ á®®â¢¥âáâ¢¨¥
¯à®¨§¢®«ì­®© â®çª¥ P ∈ Q ã¯®àï¤®ç¥­­ãî ¯ àã ç¨á¥« (r, ϕ), £¤¥ r = |−−−→OP |,
  ϕ | ã£®«, ­  ª®â®àë© ­ ¤® ¯®¢¥à­ãâì ¢¥ªâ®à ~e1, çâ®¡ë ®­ áâ « á®­ ¯à ¢-
«¥­ á ¢¥ªâ®à®¬ −−−→OP (§  ¯®«®¦¨â¥«ì­®¥ ­ ¯à ¢«¥­¨¥ ¢à é¥­¨ï ¯à¨­¨¬ ¥âáï
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­ ¯à ¢«¥­¨¥ ªà âç ©è¥£® ¯®¢®à®â  ®â ¢¥ªâ®à  ~e1 ª ¢¥ªâ®àã ~e2; −π < ϕ 6
6 π; ¥á«¨ P = O, â® ϕ = 0), ­ §ë¢ ¥âáï ¯®«ïà­®© á¨áâ¥¬®© ª®®à¤¨­ â ­ 
¯«®áª®áâ¨ Q, á®®â¢¥âáâ¢ãîé¥© à¥¯¥àã R.

� ª¨¬ ®¡à §®¬, ¥á«¨ R | ®àâ®­®à¬¨à®¢ ­­ë© à¥¯¥à ­  ¯«®áª®áâ¨ Q,
â® ¥¬ã á®®â¢¥âáâ¢ã¥â ®¯à¥¤¥«¥­­ ï ¯àï¬®ã£®«ì­ ï ¤¥ª àâ®¢  á¨áâ¥¬  ª®-
®à¤¨­ â ­  ¯«®áª®áâ¨ Q (á¬. ®¯à¥¤¥«¥­¨¥ 4) ¨ ®¯à¥¤¥«¥­­ ï ¯®«ïà­ ï
á¨áâ¥¬  ª®®à¤¨­ â ­  ¯«®áª®áâ¨ Q (á¬. ®¯à¥¤¥«¥­¨¥ 5).

�­ «®£¨ç­®, ¥á«¨ R | ®àâ®­®à¬¨à®¢ ­­ë© à¥¯¥à ¢ âà¥å¬¥à­®¬ £¥®¬¥â-
à¨ç¥áª®¬ ¯à®áâà ­áâ¢¥, â® ¥¬ã á®®â¢¥âáâ¢ã¥â ®¯à¥¤¥«¥­­ ï ¯àï¬®ã£®«ì­ ï
¤¥ª àâ®¢  á¨áâ¥¬  ª®®à¤¨­ â, ®¯à¥¤¥«¥­­ ï æ¨«¨­¤à¨ç¥áª ï á¨áâ¥¬  ª®®à-
¤¨­ â ¨ ®¯à¥¤¥«¥­­ ï áä¥à¨ç¥áª ï á¨áâ¥¬  ª®®à¤¨­ â. �®®â¢¥âáâ¢ãîé¨¥
®¯à¥¤¥«¥­¨ï ¤«ï ªà âª®áâ¨ ®¯ãáª ¥¬.

�à¨ ¨§®¡à ¦¥­¨¨ £à ä¨ª®¢ äã­ªæ¨© ç áâ® ®ª §ë¢ ¥âáï ã¤®¡­ë¬ ¨á-
¯®«ì§®¢ âì ¯àï¬®ã£®«ì­ãî  ää¨­­ãî á¨áâ¥¬ã ª®®à¤¨­ â, ¢ ª®â®à®© ®á¨
ª®®à¤¨­ â ¯¥à¯¥­¤¨ªã«ïà­ë, ­® ¨¬¥îâ à §­ë¥ ¬ áèâ ¡ë (á¬. â ¡«¨æã).

� ä¨§¨ª¥ ¨ â¥å­¨ª¥, ª ª ã¦¥ £®¢®à¨«®áì, ç áâ® ¨á¯®«ì§ã¥âáï á¨áâ¥¬ 
ª®®à¤¨­ â á ­¥à ¢­®¬¥à­®© èª «®© ¯® ®¤­®© ¨«¨ áà §ã ¯® ®¡¥¨¬ ®áï¬.
� ª ï á¨áâ¥¬  ª®®à¤¨­ â ï¢«ï¥âáï ¯àï¬®«¨­¥©­®© (¯®áª®«ìªã ª®®à¤¨­ â-
­ë¬¨ «¨­¨ï¬¨ ï¢«ïîâáï ¯àï¬ë¥), ­® ã¦¥ ­¥ ï¢«ï¥âáï  ää¨­­®©.

�¨áâ¥¬  ª®®à¤¨­ â, ã ª®â®à®© ­¥ ¢á¥ ª®®à¤¨­ â­ë¥ «¨­¨¨ ï¢«ïîâáï
¯àï¬ë¬¨, ­ §ë¢ ¥âáï ªà¨¢®«¨­¥©­®©. �à¨¬¥à ¬¨ ¬®£ãâ á«ã¦¨âì ¯®«ïà-
­ ï á¨áâ¥¬  ª®®à¤¨­ â ­  ¯«®áª®áâ¨, æ¨«¨­¤à¨ç¥áª ï ¨ áä¥à¨ç¥áª ï á¨á-
â¥¬ë ª®®à¤¨­ â ¢ ¯à®áâà ­áâ¢¥.

�ä®à¬ã«¨àã¥¬ ®á­®¢­®© à¥§ã«ìâ â ¤ ­­®© à ¡®âë. �¥âª®¥ ®¯à¥¤¥«¥­¨¥
¨ à §£à ­¨ç¥­¨¥ ¯®­ïâ¨© ýá¨áâ¥¬  ª®®à¤¨­ âþ ¨ ýà¥¯¥àþ ¯®§¢®«¨«® ®âª -
§ âìáï ®â ¬¥â®¤¨ç¥áª¨ ¨ ª®­æ¥¯âã «ì­® ­¥¯à ¢¨«ì­®£®, ¯® ­ è¥¬ã ¬­¥­¨î,
®¯à¥¤¥«¥­¨ï á¨áâ¥¬ë ª®®à¤¨­ â ª ª ­ ¡®à  £¥®¬¥âà¨ç¥áª¨å ®¡ê¥ªâ®¢, ¯®
®â­®è¥­¨î ª ª®â®àë¬ ®¯à¥¤¥«ïîâáï ª®®à¤¨­ âë ¯à®¨§¢®«ì­®© â®çª¨ P .
� ¬¨ ¯à¥¤«®¦¥­  ­®¢ ï â¥à¬¨­®«®£¨ï, ª®â®à ï ¤®«¦­  á¤¥« âì ãç¥¡­ë©
¬ â¥à¨ « ¡®«¥¥ «®£¨ç­ë¬, ¯®á«¥¤®¢ â¥«ì­ë¬ ¨ ª ª á«¥¤áâ¢¨¥ ¡®«¥¥ ¤®-
áâã¯­ë¬ ¤«ï áâã¤¥­â®¢.

� ������������ ����������� �������������
������ ����� � ������� ���������

������������

�ã¤àï¢æ¥¢ �.�., � «ë£¨­  �.�., �ã¤¥­áª ï �.�., �¥ª «ª¨­ �.�.
�®áª®¢áª¨© ¨­áâ¨âãâ à ¤¨®â¥å­¨ª¨, í«¥ªâà®­¨ª¨ ¨  ¢â®¬ â¨ª¨

�®¢ëè¥­¨¥ ª¢ «¨ä¨ª æ¨¨ ¯à®ä¥áá®àáª®-¯à¥¯®¤ ¢ â¥«ìáª®£® á®áâ ¢ 
¢ã§®¢ ¨ ã­¨¢¥àá¨â¥â®¢ ¬®¦­® à áá¬ âà¨¢ âì ª ª á®¢¥àè¥­áâ¢®¢ ­¨¥ ¨¬¥-
îé¨åáï ¨ ä®à¬¨à®¢ ­¨¥ ­®¢ëå ª®¬¯¥â¥­æ¨© ¯à¥¯®¤ ¢ â¥«¥©, ª ª®â®àë¬
®â­®áïâáï á«¥¤ãîé¨¥: ¤¨¤ ªâ¨ç¥áª¨¥ ª®¬¯¥â¥­æ¨¨, ¨­â¥««¥ªâã «ì­ë¥ ¨
«¨­£¢¨áâ¨ç¥áª¨¥ ª®¬¯¥â¥­æ¨¨, ¢« ¤¥­¨¥ ¨­ä®à¬ æ¨®­­ë¬¨ â¥å­®«®£¨-
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ï¬¨, ®á­®¢ ¬¨ ¡¨§­¥á-®¡à §®¢ ­¨ï. �¨¤ ªâ¨ç¥áª¨¥ ª®¬¯¥â¥­æ¨¨ ¯à¥¤¯®-
« £ îâ ¢« ¤¥­¨¥ á®¢à¥¬¥­­ë¬¨ â¥å­®«®£¨ï¬¨ ®¡ãç¥­¨ï, ®á­®¢ ¬¨ ¯á¨-
å®«®£¨¨ ¨ ¯¥¤ £®£¨ª¨, ª®¬¬ã­¨ª â¨¢­ë¬¨ ¨ ®à£ ­¨§ æ¨®­­ë¬¨ ã¬¥­¨-
ï¬¨. �®¤ ¨­â¥««¥ªâã «ì­ë¬¨ ª®¬¯¥â¥­æ¨ï¬¨ ¡ã¤¥¬ ¯®­¨¬ âì ä¨«®á®ä-
áª¨¥ §­ ­¨ï, §­ ­¨ï á®æ¨ «ì­ëå  á¯¥ªâ®¢ ®¡à §®¢ ­¨ï, ã¬¥­¨ï ¯à¨¬¥­ïâì
¨å ¢ á¢®¥© ¯à®ä¥áá¨®­ «ì­®© ¤¥ïâ¥«ì­®áâ¨. �î¤  ¦¥ ¢ª«îç ¥âáï ¯®­¨-
¬ ­¨¥ ¯¥¤ £®£®¬ £«®¡ «ì­ëå ¯à®¡«¥¬ á®¢à¥¬¥­­®áâ¨. �¨­£¢¨áâ¨ç¥áª¨¥
ª®¬¯¥â¥­æ¨¨ ¢ª«îç îâ ¢« ¤¥­¨¥ ¨­®áâà ­­ë¬ ï§ëª®¬ ­  ãà®¢­¥ ¯à®ä¥á-
á¨®­ «ì­®£® ®¡é¥­¨ï.

�®¢à¥¬¥­­ë¥ â¥­¤¥­æ¨¨ ¢ ®¡à §®¢ ­¨¨ ®¯à¥¤¥«ïîâ ­¥®¡å®¤¨¬®áâì ä®à-
¬¨à®¢ ­¨ï ã ¯¥¤ £®£  ª®¬¯¥â¥­æ¨© ¬¥­¥¤¦¥à , §­ ­¨© ®á­®¢ îà¨á¯àã¤¥­-
æ¨¨ ¢ ®¡à §®¢ ­¨¨. � ­­ë© ¯¥à¥ç¥­ì ª®¬¯¥â¥­æ¨© ¬®¦­® à áè¨à¨âì, ­®
ä®à¬¨à®¢ ­¨¥ ¤ ¦¥ ­ §¢ ­­ëå ¯®§¢®«ï¥â £®¢®à¨âì ® ¢ ¦­ëå § ¤ ç å ¨
­¥¯à®áâëå ¯à®¡«¥¬ å, áâ®ïé¨å ¯¥à¥¤ á¨áâ¥¬®© ¯®¢ëè¥­¨ï ª¢ «¨ä¨ª æ¨¨
���. �­¨ § âà £¨¢ îâ ¢®¯à®áë ®â¡®à  ¨ ¯®áâà®¥­¨ï á®¤¥à¦ ­¨ï ®¡ãç¥-
­¨ï, ¨á¯®«ì§®¢ ­¨¥ ­®¢ëå ¬¥â®¤®¢ ®¡ãç¥­¨ï, à §à ¡®âªã ªà¨â¥à¨¥¢ ¨ ä®à¬
ª®­âà®«ï à¥§ã«ìâ â®¢ ®¡ãç¥­¨ï. � ªâ¨ç¥áª¨ à¥çì ¨¤¥â ® á®¢¥àè¥­áâ¢®-
¢ ­¨¨ ª ç¥áâ¢  ¯à¥¤« £ ¥¬®£® ¯®¢ëè¥­¨ï ª¢ «¨ä¨ª æ¨¨ ¯à¥¯®¤ ¢ â¥«¥©
¢ëáè¥© èª®«ë.

�ç¥¡­ë© ¯à®æ¥áá ¢ à ¬ª å ¯®¢ëè¥­¨ï ª¢ «¨ä¨ª æ¨¨ ¬®¦­® à áá¬ â-
à¨¢ âì ª ª ®¡ê¥ªâ á¨áâ¥¬­ë©. �£® ª®¬¯®­¥­â ¬¨ ï¢«ïîâáï æ¥«¨, á®¤¥à-
¦ ­¨¥, ä®à¬ë, ¬¥â®¤ë, áà¥¤áâ¢  ¨ à¥§ã«ìâ âë ®¡ãç¥­¨ï, ª®â®àë¥ ¢§ ¨-
¬®á¢ï§ ­ë ¨ ®¡à §ãîâ æ¥«®áâ­ãî ®¡ãç îéãî á¨áâ¥¬ã | ¤®¯®«­¨â¥«ì-
­®¥ ®¡à §®¢ ­¨¥. �¨áâ¥¬®®¡à §ãîé¨¬ ä ªâ®à®¬ ¢ëáâã¯ ¥â ¤¥ïâ¥«ì­®áâì
®¡ãç ¥¬®£® ¨ ®¡ãç îé¥£®. �áå®¤ï ¨§ íâ®£®,  ¢â®à ¬¨ ¯à®¢®¤¨«áï  ­ -
«¨§ äã­ªæ¨®­¨à®¢ ­¨ï á¨áâ¥¬ë ¯®¢ëè¥­¨ï ª¢ «¨ä¨ª æ¨¨ ��� ¢ à ¬ª å
¯à¨®à¨â¥â­®£® ­ æ¨®­ «ì­®£® ¯à®¥ªâ  ý�¡à §®¢ ­¨¥þ.

�® ¨â®£ ¬ ¤¥ïâ¥«ì­®áâ¨  ­ «¨§  à ¡®âë ®¡à §®¢ â¥«ì­ëå áâàãªâãà ¢ë-
¤¥«ïîâáï á«¥¤ãîé¨¥ ­ ¯à ¢«¥­¨ï á®¢¥àè¥­áâ¢®¢ ­¨ï á¨áâ¥¬ë ¯®¢ëè¥­¨ï
ª¢ «¨ä¨ª æ¨¨ ��� ¢ëáè¥© èª®«ë.

1. � §à ¡®âª  ¥¤¨­ëå ªà¨â¥à¨¥¢ ®â¡®à  á®¤¥à¦ ­¨ï ®¡ãç¥­¨ï, ­ ¯à ¢-
«¥­­®£® ­  ä®à¬¨à®¢ ­¨¥ ¯¥à¥ç¨á«¥­­ëå ¢ëè¥ ª®¬¯¥â¥­æ¨© ¯¥¤ £®£®¢
¢ã§  (ã­¨¢¥àá¨â¥â ). � ª ç¥áâ¢¥ ®¤­®£® ¨§ ªà¨â¥à¨¥¢ ¯à¥¤« £ ¥âáï ¢ë-
¡à âì ®¯¨á ­¨¥ ¯à¨­æ¨¯®¢ ¯®áâà®¥­¨ï ¯à®£à ¬¬ë ®¡ãç¥­¨ï. �¥àá¯¥ªâ¨¢-
­ë¬ ¯à¥¤áâ ¢«ï¥âáï ¨á¯®«ì§®¢ ­¨¥ á¨áâ¥¬­®£® ¯à¨­æ¨¯  ¯®áâà®¥­¨ï á®-
¤¥à¦ ­¨ï ®¡ãç¥­¨ï, ¯à¨­æ¨¯®¢ ¯à¥¤¬¥â­®© ¤¥ïâ¥«ì­®áâ¨ ¨ à §¢¨¢ îé¥£®
®¡ãç¥­¨ï.

2. � §à ¡®âª  ¥¤¨­ëå ªà¨â¥à¨¥¢ ®æ¥­ª¨ ãà®¢­ï ¯à¥¤« £ ¥¬®£® ®¡ãç¥-
­¨ï (¯à®£à ¬¬ë).

� ç áâ­®áâ¨, ®¤­¨¬ ¨§ ªà¨â¥à¨¥¢ ãà®¢­ï ®¡ãç¥­¨ï ¬®¦¥â ¡ëâì âà¥¡®-
¢ ­¨¥ ¢¢¥¤¥­¨ï ¢ ®¯¨á ­¨¥ ¯à®£à ¬¬ë ­¥ â®«ìª® ¯¥à¥ç­ï ®á­®¢­ëå â¥¬, ­®
¨ ãª § ­¨¥ ®á­®¢­ëå â¨¯®¢ ãç¥¡­®-¯®§­ ¢ â¥«ì­ëå § ¤ ­¨©, ®¡¥á¯¥ç¨¢ î-
é¨å ä®à¬¨à®¢ ­¨¥ ­®¢ëå ª®¬¯¥â¥­æ¨©. �¥è¥­¨¥ á¯¥æ¨ «ì­®© á¨áâ¥¬ë § -
¤ ç ¯®§¢®«ï¥â ¯¥à¥©â¨ ª ä®à¬¨à®¢ ­¨î ¨áá«¥¤®¢ â¥«ìáª®© ¤¥ïâ¥«ì­®áâ¨
ã á«ãè â¥«¥©, çâ® ®¡¥á¯¥ç¨¢ ¥â ¤®áâ¨¦¥­¨¥ ¡®«¥¥ ¢ëá®ª®£® ãà®¢­ï ãá¢®¥-
­¨ï ¬ â¥à¨ «  ¨ ®âªàë¢ ¥â ¢®§¬®¦­®áâ¨ ¯®«­®æ¥­­®£® ¥£® ¯à¨¬¥­¥­¨ï ­ 
¯à ªâ¨ª¥.

3. � §à ¡®âª  ¥¤¨­ëå âà¥¡®¢ ­¨© ª ¢ë¯®«­¥­¨î ¨â®£®¢ëå (§ ç¥â­ëå)
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à ¡®â ¨ ¯®«ãç¥­¨î á¥àâ¨ä¨ª â  ® ¯®¢ëè¥­¨¨ ª¢ «¨ä¨ª æ¨¨.
4. � §à ¡®âª  ¬¥å ­¨§¬  ®à£ ­¨§ æ¨¨ ¯®«­®æ¥­­®© ý®¡à â­®© á¢ï§¨þ.
�à®¢¥àª  ¯à®ç­®áâ¨ ¨ ¯à ªâ¨ç¥áª®© §­ ç¨¬®áâ¨ ¯®«ãç¥­­ëå §­ ­¨©

¨ ã¬¥­¨© ¬®¦¥â ¡ëâì ®áãé¥áâ¢«¥­  ¯ãâ¥¬ ¯à®¤®«¦¥­¨ï ¤ «ì­¥©è¥© á®-
¢¬¥áâ­®© à ¡®âë á«ãè â¥«ï ¨ ¯¥¤ £®£  ¯® ®¡áã¦¤¥­¨î ¯à®¡«¥¬ ¯à¨¬¥­¥-
­¨ï ­®¢®£® ¬ â¥à¨ «  ­  ¯à ªâ¨ª¥. �®«¥§­ë¬ ¯à¥¤áâ ¢«ï¥âáï ¨ á®âàã¤-
­¨ç¥áâ¢® á«ãè â¥«¥© ¤àã£ á ¤àã£®¬ ­¥ â®«ìª® ¢ ¯à®æ¥áá¥ ®¡ãç¥­¨ï, ­® ¨
¯®á«¥ ¥£® ®ª®­ç ­¨ï. �â® ¢¯®«­¥ ¤®áâ¨¦¨¬® ¯à¨ ­ «¨ç¨¨ æ¥­âà «¨§®¢ ­-
­®£® á ©â , ¢ ¯à®æ¥áá¥ ª®­ä¥à¥­æ¨© á ãç áâ¨¥¬ á«ãè â¥«¥© ¨ ¯¥¤ £®£®¢.

5. � §à ¡®âª  ¬¥å ­¨§¬  ¢§ ¨¬®¤¥©áâ¢¨ï ®¡à §®¢ â¥«ì­ëå áâàãªâãà
| ãç áâ­¨ª®¢ ¯à®æ¥áá  ¯® ¯®¢ëè¥­¨î ª¢ «¨ä¨ª æ¨¨ ���.

�«®¤®â¢®à­ë¬ ¯à¥¤áâ ¢«ï¥âáï á®âàã¤­¨ç¥áâ¢® ¬¥¦¤ã ¢ã§ ¬¨, ã­¨-
¢¥àá¨â¥â ¬¨, ¬¥¦¤ã ®¡ãç ¥¬ë¬¨ ¨ ¯¥¤ £®£ ¬¨ à §­ëå ®¡à §®¢ â¥«ì­ëå
áâàãªâãà ¢ à ¬ª å ¤®¯®«­¨â¥«ì­®£® ®¡à §®¢ ­¨ï. � á¢ï§¨ á íâ¨¬ ­®¢ë¥
âà¥¡®¢ ­¨ï ¯à¥¤êï¢«ïîâáï ¨ ª áâàãªâãà ¬, ®áãé¥áâ¢«ïîé¨¬ äã­ªæ¨¨ ªã-
à â®à®¢ à áá¬ âà¨¢ ¥¬®£® ¯à®æ¥áá .

�¥ «¨§ æ¨ï ®¡®§­ ç¥­­ëå ¯®«®¦¥­¨© ¯®§¢®«ï¥â £®¢®à¨âì ® á®¢¥àè¥­áâ-
¢®¢ ­¨¨ á¨áâ¥¬ë ¤®¯®«­¨â¥«ì­®£® ®¡à §®¢ ­¨ï, ® ¯®¢ëè¥­¨¨ ª ç¥áâ¢ 
®¡ãç¥­¨ï ¢ à ¬ª å ¯®¢ëè¥­¨ï ª¢ «¨ä¨ª æ¨¨, ® à §¢¨â¨¨ ãç áâ­¨ª®¢ ®¡-
à §®¢ â¥«ì­®£® ¯à®æ¥áá .

������ ������� � ���� ������ ��������

�ã¤àï¢æ¥¢ �.�.
��� ¨¬. �.�. �®¬®­®á®¢ , ¬¥å ­¨ª®-¬ â¥¬ â¨ç¥áª¨© ä-â,

ª ä. ¬ â¥¬.  ­ «¨§ 
119992, ���-2, �®áª¢ , �®à®¡ì¥¢ë �®àë, ���

�¥«.: 9391801, e-mail: nick-kudr@yandex.ru

�¥®à¥â¨ª®-¬­®¦¥áâ¢¥­­ë© ¯®¤å®¤ «¥¦¨â ¢ ®á­®¢¥ á®¢à¥¬¥­­ëå ªãàá®¢
¬ â¥¬ â¨ç¥áª®£®  ­ «¨§ . �¬¥­­® á í«¥¬¥­â®¢ â¥®à¨¨ ¬­®¦¥áâ¢ ­ ç¨­ -
¥âáï ¥£® ¨§ãç¥­¨¥. �¬¥áâ¥ á â¥¬ áãé¥áâ¢ã¥â ­¥ª®â®à ï âà ¤¨æ¨ï ¢ ¨§«®¦¥-
­¨¨ ­ ç « ¬ â¥¬ â¨ç¥áª®£®  ­ «¨§ , ¯à ªâ¨ç¥áª¨ ­¥ ¨á¯®«ì§ãîé ï ï§ëª
â¥®à¨¨ ¬­®¦¥áâ¢ ¨ ­¥ ®¡áã¦¤ îé ï à¥§ã«ìâ âë ¯®¤ íâ¨¬ ã£«®¬ §à¥­¨ï (¢
®á­®¢­®¬ íâ® ®â­®á¨âáï ª â¥®à¨¨ ¯à¥¤¥«®¢).

�®á«¥¤®¢ â¥«ì­ë© â¥®à¥â¨ª®-¬­®¦¥áâ¢¥­­ë© ¯®¤å®¤ ¢ â¥®à¨¨ ¯à¥¤¥« 
¯à¥¤¯®« £ ¥â ï¢­®¥ ¢¢¥¤¥­¨¥ ª« áá  äã­ªæ¨©, ¨¬¥îé¨å ¯à¥¤¥« ¢ ¤ ­­®©
â®çª¥, ¨ ¯®á«¥¤ãîé¥¥ ¥£® ¨§ãç¥­¨¥. �à¨ ¢¢¥¤¥­¨¨ â ª¨å ª« áá®¢ ¤®ª §ë-
¢ ¥¬ë¥ ãâ¢¥à¦¤¥­¨ï ¯à¨®¡à¥â îâ ¤®¯®«­¨â¥«ì­ë© á¬ëá«: ãâ¢¥à¦¤¥­¨¥ ®
¯à¥¤¥«¥ ¯®áâ®ï­­®© | ­¥¯ãáâ®â  ª« áá , â¥®à¥¬  ® ¯à¥¤¥«¥ ª®¬¯®§¨æ¨¨ |
¨­¢ à¨ ­â­®áâì ª« áá  ®â­®á¨â¥«ì­® § ¬¥­ë ¯¥à¥¬¥­­®©,  à¨ä¬¥â¨ç¥áª¨¥
á¢®©áâ¢  | § ¬ª­ãâ®áâì ª« áá  ®â­®á¨â¥«ì­®  à¨ä¬¥â¨ç¥áª¨å ®¯¥à æ¨©.

�â¬¥â¨¬, çâ® ¢ ®â«¨ç¨¥ ®â â¥®à¨¨ ¯à¥¤¥«®¢ ¯à¨ ¨§ãç¥­¨¨ ­¥¯à¥àë¢­ëå,
¤¨ää¥à¥­æ¨àã¥¬ëå ¨ ¨­â¥£à¨àã¥¬ëå äã­ªæ¨© ¢¢®¤ïâáï á®®â¢¥âáâ¢ãîé¨¥
ª« ááë äã­ªæ¨© (¨ ¤«ï ­¨å ã¦¥ ¨¬¥îâáï áâ ­¤ àâ­ë¥ ®¡®§­ ç¥­¨ï), ­® ¨
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¢ íâ¨å á«ãç ïå ¬®¦¥â ¡ëâì ¯®«¥§­ë¬ ãª § ­¨¥ ¨ ®¡áã¦¤¥­¨¥ ª« áá®¢, ¤«ï
ª®â®àëå á¯à ¢¥¤«¨¢ë ¤®ª §ë¢ ¥¬ë¥ ãâ¢¥à¦¤¥­¨ï.

� áá¬®âà¥­¨¥ ¯¥à¥ç¨á«¥­­ëå ª« áá®¢ äã­ªæ¨© ¯®§¢®«ï¥â £®¢®à¨âì ®
¯à¥¤¥«¥, ¤¨ää¥à¥­æ¨à®¢ ­¨¨ ¨ ¨­â¥£à¨à®¢ ­¨¨ ª ª ®¡ ®¯¥à â®à å, § ¤ ­-
­ëå ­  á®®â¢¥âáâ¢ãîé¨å ¬­®¦¥áâ¢ å (¢ íâ®¬ á¬ëá«¥ ®¯à ¢¤ ­ë ¨á¯®«ì-
§®¢ ­¨¥ á«®¢®á®ç¥â ­¨© ýá¢®©áâ¢  ¯à¥¤¥« þ ¨ ý§­ ç¥­¨¥ ¯à¥¤¥« þ ¨ â.¤.).

� ¦­® ¯®¤ç¥àª­ãâì á ¯¥à¢ëå è £®¢ ¨§ãç¥­¨ï ¬ â¥¬ â¨ç¥áª®£®  ­ -
«¨§ , çâ® ®¡ê¥ªâ®¬ ¨§ãç¥­¨ï ï¢«ïîâáï ­¥ ¨­¤¨¢¨¤ã «ì­ë¥ äã­ªæ¨¨ (ª®-
­¥ç­®, á®¢á¥¬ ¡¥§ ¨áá«¥¤®¢ ­¨© ®â¤¥«ì­ëå äã­ªæ¨© ­¥ ®¡®©â¨áì),   äã­ª-
æ¨®­ «ì­ë¥ ª« ááë, çâ® ®¤­®© ¨§ § ¤ ç ï¢«ï¥âáï ­ å®¦¤¥­¨¥ ¢§ ¨¬®á¢ï§¨
ª« áá®¢ (­ ¯à¨¬¥à, ¢«®¦¥­¨ï ª« áá®¢ ¤àã£ ¢ ¤àã£ ). �§ãç¥­¨¥ â¥®à¨¨ ¯à¥-
¤¥«  á â¥®à¥â¨ª®-¬­®¦¥áâ¢¥­­®© â®çª¨ §à¥­¨ï ¯®§¢®«ï¥â ¢ á ¬®¬ ­ ç «¥
¯®§­ ª®¬¨âìáï á ªàã£®¬ ¢®¯à®á®¢ ¨ § ¤ ç, ª®â®àë¥ ®áâ îâáï  ªâã «ì­ë¬¨
¯à¨ à áá¬®âà¥­¨¨ ¤àã£¨å äã­ªæ¨®­ «ì­ëå ª« áá®¢, ¨ â¥¬ á ¬ë¬ ®¯à¥¤¥-
«¨âì ¨¤¥®«®£¨î, ¯à®á«¥¦¨¢ ¥¬ãî ­  ¯à®âï¦¥­¨¨ ¢á¥£® ªãàá . �à®¢®¤¨-
¬ ï «¨­¨ï ¯®§¢®«ï¥â à áªàëâì ¢­ãâà¥­­îî «®£¨ªã ¨§ãç ¥¬®£® ¬ â¥à¨ « ,
£®â®¢¨â áâã¤¥­â  ª ®á¬ëá«¥­­®¬ã,  , áâ «® ¡ëâì, ¡®«¥¥ £«ã¡®ª®¬ã ¢®á¯à¨-
ïâ¨î ¨§« £ ¥¬®© â¥®à¨¨.

��������� � ��������� �� ����������

�ã«¨ª®¢  �.�., �ãá ª®¢ �.�.
�ã«ìáª¨© £®áã¤ àáâ¢¥­­ë© ã­¨¢¥àá¨â¥â ¨¬. �.�. �®«áâ®£®, �®áª®¢áª¨©

£®áã¤ àáâ¢¥­­ë© £ã¬ ­¨â à­ë© ã­¨¢¥àá¨â¥â ¨¬. �.�. �®«®å®¢ 
�¥«.: 9155512, � ªá: 9155053, e-mail: e kolgan@mail.ru,

arusakov@space.ru

�®«¨ç¥áâ¢® ¬ â¥¬ â¨ç¥áª¨å á®à¥¢­®¢ ­¨© ¢ ¯®á«¥¤­¨¥ £®¤ë ¢ �®á-
á¨¨ áãé¥áâ¢¥­­® ã¢¥«¨ç¨«®áì, ­® á ¬ë¬¨ ¬ áá®¢ë¬¨ ¨ ¯®¯ã«ïà­ë¬¨, ª ª
áà¥¤¨ ãç é¨åáï, â ª ¨ ãç¨â¥«¥©, ®áâ îâáï âà ¤¨æ¨®­­ë¥ ®«¨¬¯¨ ¤ë ¯®
¬ â¥¬ â¨ª¥. �ç¨â ¥¬ á¢®¨¬ ¯à¨ïâ­ë¬ ¤®«£®¬ ­ ¯®¬­¨âì, çâ® ¯® ¨­¨-
æ¨ â¨¢¥  ª ¤¥¬¨ª®¢ �.�. �«¥ªá ­¤à®¢  ¨ �.�. �®«¬®£®à®¢  ¢ 1935 £®¤ã
�®áª®¢áª¨© �­¨¢¥àá¨â¥â ¨¬. �.�. �®¬®­®á®¢  ¯à®¢®¤¨â ¯¥à¢ãî ¬ â¥¬ -
â¨ç¥áªãî ®«¨¬¯¨ ¤ã èª®«ì­¨ª®¢. �¥¯à¥å®¤ïé ï ¯®¯ã«ïà­®áâì ®«¨¬¯¨ ¤
®¡¥á¯¥ç¥­  ¨­â¥à¥á ¬¨ èª®«ì­¨ª , ãç¨â¥«ï ¨ ®¡à §®¢ â¥«ì­®£® ãçà¥¦¤¥-
­¨ï. �ª®«ì­¨ª, ¯à¥¦¤¥ ¢á¥£®, á ¬®ãâ¢¥à¦¤ ¥âáï, ¥£® ¯à¨¢«¥ª ¥â á®à¥¢-
­®¢ â¥«ì­ë©  § àâ, ®­ ¯®«ãç ¥â ¤®¯®«­¨â¥«ì­®¥ ¬ â¥¬ â¨ç¥áª®¥ ®¡à §®-
¢ ­¨¥, ª®­¥ç­® ¦¥, áãé¥áâ¢¥­­ë© ä ªâ®à | «ì£®âë ¯à¨ ¯®áâã¯«¥­¨¨ ¨
¤à. �«ï ¯¥¤ £®£  | ¢®§¬®¦­®áâì à áè¨à¨âì ªàã£®§®à ãç é¨åáï, à §¢¨âì
¨­â¥à¥á ª ¨§ãç¥­¨î ¬ â¥¬ â¨ª¨, ¢ëï¢¨âì á¯®á®¡­ëå ãç é¨åáï (ã¦¥ ¯à®-
ï¢¨¢è¨åáï, ¨ §­ ç¨â, â « ­â«¨¢ëå, ¬ â¥¬ â¨ç¥áª¨ ®¤ à¥­­ëå) ¤«ï ¯®¤£®-
â®¢ª¨ ª á«¥¤ãîé¥¬ã ãà®¢­î ®«¨¬¯¨ ¤ë, ¨, á®¡áâ¢¥­­®, ¤«ï ¤ «ì­¥©è¥©
¨­¤¨¢¨¤ã «ì­®© à ¡®âë á ­¨¬¨. �«ï ®¡à §®¢ â¥«ì­®£® ãçà¥¦¤¥­¨ï | ¯®-
¢ëè¥­¨¥ á®¡áâ¢¥­­®£® à¥©â¨­£ , ¨ ¯®«ãç¥­¨¥ ¨­¢¥áâ¨æ¨© ¢ ¢¨¤¥ £à ­â®¢,
­¥ â®«ìª® ¯¥àá®­ «ì­ëå. � ¤¨áªãáá¨ïå á ãç¨â¥«ï¬¨ ¨ ª®««¥£ ¬¨ ¯®áâ®ï­­®
®¡áã¦¤ ¥âáï ¢®¯à®á à ¡®âë á ã¢«¥ç¥­­®© ¬ â¥¬ â¨ª®© ¬®«®¤¥¦ìî. � ª

484



£®â®¢¨âì ®«¨¬¯¨ ¤­¨ª®¢? � ª ¢ë¡à âì â¥¬ã ¤«ï ¨áá«¥¤®¢ â¥«ìáª®£® ¯à®-
¥ªâ  èª®«ì­¨ª  (¨«¨ áâã¤¥­â )? �à¨ íâ®¬ ®¦¨¤ ¥âáï ¦¥áâª¨©  «£®à¨â¬
¯à®æ¥¤ãàë (ã­¨¢¥àá «ì­ ï ¯¥¤ £®£¨ç¥áª ï â¥å­®«®£¨ï) ¯®¤£®â®¢ª¨ ¯à¨§¥-
à®¢ ®«¨¬¯¨ ¤ ¨«¨ ¯à®¥ªâ®¢ ¢ëá®ª®£® ª ç¥áâ¢ , ¯à¥â¥­¤ãîé¨å ­  ¯à¨§®¢ë¥
¬¥áâ  ­  ®«¨¬¯¨ ¤ å ¯® ¬ â¥¬ â¨ª¥ ¨ ­  § à¥ª®¬¥­¤®¢ ¢è¨å á¥¡ï ª®­ä¥-
à¥­æ¨ïå ¤«ï èª®«ì­¨ª®¢ (áâã¤¥­â®¢).

�ë«® ¡ë «®£¨ç­® ¯à¥¤¯®«®¦¨âì, çâ® ¯®¡¥¤¨â¥«¨ ¡ã¤ãâ, ¯à¥¦¤¥ ¢á¥£®,
¨§ à¥£¨®­®¢ á ¡®«ìè¨¬ ­ á¥«¥­¨¥¬ ¨«¨ á ¡®«ìè¨¬ £®à®¤áª¨¬ ­ á¥«¥­¨¥¬
(¨§ à áç¥â , çâ® ®¤ à¥­­ë¥ ¤¥â¨ à®¦¤ îâáï à ¢­®¬¥à­®), ¨«¨ ¨§ à¥£¨®­®¢,
£¤¥ á¨«ì­ë¥ ä¨§¨ª®-¬ â¥¬ â¨ç¥áª¨¥ èª®«ë, ¨­ ç¥, £¤¥ á«®¦¨¢è¥¥áï ¤®¡-
à®â­®¥ ¬ â¥¬ â¨ç¥áª®¥ ®¡à §®¢ ­¨¥ (¯® à¥§ã«ìâ â ¬ á¤ ç¨ íª§ ¬¥­®¢ ¢ 9-
ëå, 11-ëå ª« áá å), ¨«¨, ­ ¯à¨¬¥à, ¨§ à¥£¨®­®¢ á å®à®è¨¬ íª®­®¬¨ç¥áª¨¬
à §¢¨â¨¥¬. �­ «¨§ ¯®¡¥¤¨â¥«¥© 4-£® ¨ 5-£® íâ ¯  �á¥à®áá¨©áª®© ®«¨¬¯¨-
 ¤ë ¯® ¬ â¥¬ â¨ª¥ ¯®ª §ë¢ ¥â, çâ® ãá¯¥è­®áâì ¢ëáâã¯«¥­¨ï èª®«ì­¨ª®¢
­  ®«¨¬¯¨ ¤ å ­¥ á¨«ì­® § ¢¨á¨â ®â íâ¨å ä ªâ®à®¢. �á¯¥è­®áâì ®¯à¥¤¥-
«ï¥âáï, ¢ ¯¥à¢ãî ®ç¥à¥¤ì, à ¡®â®© á® èª®«ì­¨ª ¬¨ ª¢ «¨ä¨æ¨à®¢ ­­ëå
ãç¨â¥«¥©, ¯¥¤ £®£®¢ ¨¬¥îé¨å äã­¤ ¬¥­â «ì­®¥ ¬ â¥¬ â¨ç¥áª®¥ ®¡à §®¢ -
­¨¥ ¨ ¬®¦¥â ¡ëâì ¢ ¯¥à¢ãî ®ç¥à¥¤ì ª¢ «¨ä¨æ¨à®¢ ­­ëå ¨¬¥­­® ¢ ®¡« áâ¨
¯®¤£®â®¢ª¨ èª®«ì­¨ª®¢ ª ¬ â¥¬ â¨ç¥áª¨¬ á®à¥¢­®¢ ­¨ï¬.

� ª®¯«¥­ ¡®«ìè®© ¤¨¤ ªâ¨ç¥áª¨© ¬ â¥à¨ «, ®¯ã¡«¨ª®¢ ­­ë© ¢ ¢¨¤¥
á¡®à­¨ª®¢ § ¤ ç ¬ â¥¬ â¨ç¥áª¨å ®«¨¬¯¨ ¤ à §«¨ç­®£® ãà®¢­ï. �®à®è®
¨§¢¥áâ­ë ¬¥â®¤¨ç¥áª¨¥ à¥ª®¬¥­¤ æ¨¨ ¯® ¯à®¢¥¤¥­¨î á¡®à®¢ à®áá¨©áª®©
ª®¬ ­¤ë ¯® ¬ â¥¬ â¨ª¥, ¯®ï¢«ïîâáï ¬¥â®¤¨ç¥áª¨¥ à §à ¡®âª¨ à §«¨ç­ëå
 ¢â®à®¢, ­ ¯à¨¬¥à, [1], [2]. � §­®®¡à §­ë¥ ä®à¬ë ¯®¤£®â®¢ª¨ ª ®«¨¬¯¨-
 ¤ ¬: ãà®ª, ¬ â¥¬ â¨ç¥áª¨© ªàã¦®ª, ä ªã«ìâ â¨¢ (á¯¥æªãàá), âà¥­¨­£ ¢
¢¨¤¥ ¯à®¬¥¦ãâ®ç­ëå ®«¨¬¯¨ ¤ (¬¥¦¤ã ª®¬ ­¤ ¬¨ á®á¥¤­¨å èª®«) ¨ à §-
«¨ç­ëå ä®à¬ á®à¥¢­®¢ ­¨© (¬ â¥¬ â¨ç¥áª¨¥ ¢¨ªâ®à¨­ , ���, ¨ ¤à.), æ¥-
«¥­ ¯à ¢«¥­­ ï á ¬®áâ®ïâ¥«ì­ ï à ¡®â  (¤®¬ è­¨¥ § ¤ ­¨ï), á¯à®¥ªâ¨à®-
¢ ­­ ï ¨­¤¨¢¨¤ã «ì­ ï âà ¥ªâ®à¨ï, ¤¨áâ ­æ¨®­­®¥ ®¡ãç¥­¨¥ (á¥â¥¢ë¥ à¥-
áãàáë, ¨­â¥à­¥â-®«¨¬¯¨ ¤ë, ý� àãá¥«¨þ). �ç¨â¥«ì ä®à¬¨àã¥â ãç¥¡­ë©
¯« ­, ¤«ï ¢ë¡à ­­®© â¥¬ë (­ ¯à¨¬¥à ý�à¨­æ¨¯ �¨à¨å«¥þ) ¯à¥¤« £ ¥¬
á«¥¤ãîéãî âà ¥ªâ®à¨î ¥¥ ¨§ãç¥­¨ï (á ¢®§¬®¦­ë¬¨ ­¥®¤­®ªà â­ë¬¨ ¨â¥-
à æ¨ï¬¨).

�à âª ï â¥®à¨ï (á® á¯®á®¡ ¬¨ ¯®¤ ç¨).
�â ­¤ àâ­ë¥ § ¤ ç¨ á à¥è¥­¨ï¬¨ (à ááã¦¤¥­¨ï ãç¨â¥«ï, ª ª ®¡à §¥æ

¬ëá«¨â¥«ì­®© ¤¥ïâ¥«ì­®áâ¨).
� ¤ ç¨ ¨§ ®«¨¬¯¨ ¤, à ­¦¨à®¢ ­­ë¥ ¯® âà¥¬ â¨¯ ¬ (à¥è îâáï  ­ «®-

£¨ç­® áâ ­¤ àâ­ë¬, á¢®¤ïâáï ª áâ ­¤ àâ­ë¬, à¥è îâáï ­¥áâ ­¤ àâ­®).
� ¤ ç¨ ¤«ï ª®­âà®«ï.
�®àà¥ªæ¨ï.
�ãé¥áâ¢¥­­ë¬ í«¥¬¥­â®¬ ¢ ¢®¯à®á å à ¡®âë á® èª®«ì­¨ª®¬, á ã¦¥

¢ëï¢«¥­­®© á¯®á®¡­®áâìî ¯®¢ëè¥­­®© ®¡ãç ¥¬®áâ¨ ¬ â¥¬ â¨ª¥, ï¢«ï¥âáï
¬®â¨¢ æ¨ï íâ®© à ¡®âë. � ¯à¨¬¥à, ã¦¥ ¢ á ¬®¬ ­ §¢ ­¨¨ ªàã¦ª  ý�«¨¬-
¯¨ ¤­ ï ¬ â¥¬ â¨ª þ, § «®¦¥­ á¯®àâ¨¢­ë© í«¥¬¥­â ¢ à¥è¥­¨¨ § ¤ ç. �à¨-
¬¥à®¬ ¬®â¨¢ æ¨¨ ¬®¦¥â á«ã¦¨âì ¨§ãç¥­¨¥ ¬ â¥¬ â¨ª¨ (ª®­ªà¥â­ëå ¥¥
à §¤¥«®¢ ¨«¨ â¥¬) ç¥à¥§ ¯à¨§¬ã ¨áâ®à¨¨ ®âªàëâ¨© ¢ ¬ â¥¬ â¨ª¥, ¨ ¨áâ®-
à¨î ¨å ¯¥à¢®®âªàë¢ â¥«¥©. �â®â ¯à¨¥¬ ¯®§¢®«ï¥â ­ áëâ¨âì èª®«ì­¨ª 
¨¤¥ï¬¨ (¯® áãâ¨ ­¥áâ à¥îé¨¬¨), ­ ¯à ¢¨âì ¨å ¢­¨¬ ­¨¥ ­  ªà á®âã ¨ ¨§ï-
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é¥áâ¢® § ¤ ç, ¯®ª § âì £ à¬®­¨î ¢®§­¨ªè¥© â¥®à¨¨. �¥¬ á ¬ë¬ à áªà®¥¬
¯¥à¥¤ ¬ âèª®«ì­¨ª®¬ á®¤¥à¦ ­¨¥ ¬ â¥¬ â¨ª¨, ¯®¤£®â®¢¨¬ ¥£® ª ®«¨¬¯¨-
 ¤ ¬, à §®¢ì¥¬ ¨­â¥à¥á ª ­ ãç­®-¨áá«¥¤®¢ â¥«ìáª®© à ¡®â¥.

�¯¨á®ª «¨â¥à âãàë
1. �ãªè¨­, �.�. � â¥¬ â¨ç¥áª¨¥ á®à¥¢­®¢ ­¨ï ¢ �¥­¨­£à ¤¥ | � ­ªâ-�¥â¥à-

¡ãà£¥. �¥à¢ë¥ ¯ïâì¤¥áïâ «¥â. { �®áâ®¢ ­/�: ¨§¤ â¥«ìáª¨© æ¥­âà ý� à�þ, 2000.
{ 320 á.

2. � àª®¢, �.�. � â¥¬ â¨ç¥áª¨¥ ®«¨¬¯¨ ¤ë. 5{6 ª« ááë: ãç¥¡­®-¬¥â®¤¨ç¥áª®¥
¯®á®¡¨¥ ¤«ï ãç¨â¥«¥© ¬ â¥¬ â¨ª¨ ®¡é¥®¡à §®¢ â¥«ì­ëå èª®«. { �.: �§¤ -
â¥«ìáâ¢® ý�ª§ ¬¥­þ, 2006. { 189 á. { (�¥à¨ï ý�ç¥¡­®-¬¥â®¤¨ç¥áª¨© ª®¬¯«¥ªâþ).

������ ������-�������������� �����,
��� ����� ��������������� �������������

��������� ����������

� § à¥¢ �.�., �¦¥¢áª¨© �.�.
�¥­âà á®¢à¥¬¥­­®£® ®¡à §®¢ ­¨ï (���);

�¨§¨ç¥áª¨© ä-â ��� ¨¬. �.�. �®¬®­®á®¢ 
117302, �®áª¢ , ã«. �à¤¦®­¨ª¨¤§¥, 3;

�®áá¨ï, 119991, �®áª¢ , �¥­¨­áª¨¥ £®àë,
e-mail: victor lazarev@mail.ru; rzhevski@mig.phys.msu.ru

�à®¡«¥¬  ¯®¨áª  ¨ à §¢¨â¨ï ®¤ à¥­­ëå èª®«ì­¨ª®¢ ¢ ®¡« áâ¨ ¬ â¥-
¬ â¨ª¨ ¨ ¥áâ¥áâ¢¥­­ëå ­ ãª ªà ©­¥  ªâã «ì­  ¨§-§  ­ ¡«î¤ ¥¬®£® á­¨¦¥-
­¨ï ¯à¥áâ¨¦  ¯à®ä¥áá¨¨ ­ ãç­ëå à ¡®â­¨ª®¢, á ®¤­®¢à¥¬¥­­ë¬ ¢®§­¨ª­®-
¢¥­¨¥¬ ¢ë§®¢®¢ á®¢à¥¬¥­­ëå ­ ãª®ñ¬ª¨å ­ ¯à ¢«¥­¨© ¯à®¬ëè«¥­­®áâ¨:
á¯¨­âà®­¨ª¨ (¬ £­¨â­®© ¬¨ªà®í«¥ªâà®­¨ª¨), ­ ­®â¥å­®«®£¨©, ª¢ ­â®¢ëå
ª®¬¯ìîâ¥à®¢ ¨ ¤àã£¨å, âà¥¡ãîé¨å ¯à®¤¢¨¦¥­¨© ­¥ â®«ìª® ¢ ¯à¨ª« ¤­ëå
§ ¤ ç å, ­® § âà £¨¢ îé¨å äã­¤ ¬¥­â «ì­ë¥ ¢®¯à®áë ¬ â¥¬ â¨ª¨, ä¨-
§¨ª¨, å¨¬¨¨, ¡¨®«®£¨¨.

�­®£®«¥â­¨© ®¯ëâ ¯à®¢¥¤¥­¨ï «¥â­¨å ä¨§¨ª®-¬ â¥¬ â¨ç¥áª¨å èª®« ­ 
�ã¡ ­¨ �ã¡ ­áª¨¬ £®áã¤ àáâ¢¥­­ë¬ ã­¨¢¥àá¨â¥â®¬ ¯à¨ ãç áâ¨¨ ¯à¥¯®¤ -
¢ â¥«¥© ��� ¨¬. �®¬®­®á®¢  ¨ ¤àã£¨å ¢ã§®¢ ¯®ª §ë¢ ¥â, çâ® ãç áâ¨¥
èª®«ì­¨ª®¢ ¢ ���� ¯à¥¤®áâ ¢«ï¥â ¨¬ ¢®§¬®¦­®áâì ®ª § âìáï ¢ à §-
¢¨¢ îé¥© â¢®àç¥áª®© áà¥¤¥. �¨áâ¥¬ â¨ç¥áª ï ¯®¤£®â®¢¨â¥«ì­ ï à ¡®â 
®å¢ âë¢ «  ¥¦¥£®¤­® ¤® 600 ãç é¨åáï 8{11 ª« áá®¢, á ª®â®àë¬¨ ¯à®¢®¤¨-
«¨áì ãç¥¡­ë¥ § ­ïâ¨ï ¯®¢ëè¥­­®£® ãà®¢­ï ¯® ¬ â¥¬ â¨ª¥ ¨ ä¨§¨ª¥ ¢ à ¬-
ª å ®ç­ëå ¨«¨ § ®ç­ëå ä¨§¨ª®-¬ â¥¬ â¨ç¥áª¨å èª®«. �â®£®¢®¥ § ç¨á«¥-
­¨¥ ¢ ���� ¯à®¢®¤¨«®áì ¯® à¥§ã«ìâ â ¬ ®«¨¬¯¨ ¤, âãà­¨à®¢, ¬ âç¥¢ëå
¢áâà¥ç, çâ® ¢­®á¨«® ¯à¨­æ¨¯ á®à¥¢­®¢ â¥«ì­®áâ¨ ¢ ¯à®æ¥áá ä®à¬¨à®¢ ­¨ï
â¢®àç¥áª¨å ­ ¢ëª®¢ èª®«ì­¨ª®¢.

�ç áâ¨¥ ­  ¢á¥å íâ ¯ å à ¡®âë á® èª®«ì­¨ª ¬¨ ¤®æ¥­â®¢, ¯à®ä¥áá®à®¢,
¢¥¤ãé¨å ¯à¥¯®¤ ¢ â¥«¥© �ã¡�� ¨ ���, ¤àã£¨å ¢ã§®¢, ¯®§¢®«ï«® ¯®¤¤¥à-
¦¨¢ âì ¢ëá®ª¨© ãà®¢¥­ì ª ª á ¬¨å § ­ïâ¨©, â ª ¨ ¤¨áªãáá¨© ¯® ¨­â¥-
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à¥á­ë¬ ¯à®¡«¥¬ ¬ ¬ â¥¬ â¨ª¨ ¨ ä¨§¨ª¨. � ªâ¨ç¥áª¨, èª®«ì­¨ª¨ ¬®£«¨
¨§ ¯¥à¢ëå àãª ¯®«ãç âì §­ ­¨ï, ª¢ «¨ä¨æ¨à®¢ ­­ë¥ ®â¢¥âë ­  âàã¤­ë¥
¢®¯à®áë â®ç­ëå ¤¨áæ¨¯«¨­ ¢ ­¥¯à¨­ã¦¤¥­­®© ®¡áâ ­®¢ª¥, ¢­¥ § ­ïâ¨©.
�¬¥­­® â ª ï ¢®§¬®¦­®áâì íää¥ªâ¨¢­® á¯®á®¡áâ¢®¢ «  ¯à¨¢¨â¨î èª®«ì-
­¨ª ¬ â¢®àç¥áª¨å ¯®¤å®¤®¢ ¨ ­ ¢ëª®¢, á¢®¡®¤­®¬ã ®¢« ¤¥­¨î ¨¬¨ ¬ â¥-
à¨ «®¬ èª®«ì­ëå ¯à®£à ¬¬.

�ªâ¨¢­ ï à ¡®â  ¢ ¯®¤£®â®¢¨â¥«ì­ë© ¯¥à¨®¤ ¨ ­¥¯®áà¥¤áâ¢¥­­® ¢
����, ¯®§¢®«ï«  ­ ¨¡®«¥¥ ¯à®¤¢¨­ãâë¬ èª®«ì­¨ª ¬ ª § ¢¥àè¥­¨î ªãà-
á®¢ § ­ïâ¨© ¯à¨å®¤¨âì ª ¨§¢¥áâ­®© ä®à¬ã«¥ â¢®àç¥áâ¢ : ý¨£à  ¯® ¯à -
¢¨« ¬þ | ý¨£à  á ¯à ¢¨« ¬¨þ. � ¯à¨¬¥à, ­¥¨§¬¥­­® ¢ë§ë¢ «¨ ¦¨¢ãî
à¥ ªæ¨î à §«¨ç­ë¥ á¯®á®¡ë ®¯à¥¤¥«¥­¨ï í«¥¬¥­â à­ëå äã­ªæ¨©:  «£®-
à¨â¬¨ç¥áª¨©, | ç¥à¥§ § ¤ ­¨¥ ¯à ¢¨« á®®â¢¥âáâ¢¨ï ¬­®¦¥áâ¢   à£ã¬¥­â 
¨ ¬­®¦¥áâ¢  §­ ç¥­¨© äã­ªæ¨¨, ¨ ¤àã£®©, | ç¥à¥§ ¨å á¢®©áâ¢  (­ ¯à¨-
¬¥à, ª ª à¥è¥­¨¥ ¤¨ää¥à¥­æ¨ «ì­®£® ãà ¢­¥­¨ï á § ¤ ­­ë¬¨ ­ ç «ì­ë¬¨
ãá«®¢¨ï¬¨).

�ª«îç¥­¨¥ ¢ ¯à®£à ¬¬ã ���� § ¬¥â­®£® ç¨á«  ¯à®áâëå ä¨§¨ç¥áª¨å
íªá¯¥à¨¬¥­â «ì­ëå ­ ¡«î¤¥­¨© («î¬¨­¥áæ¥­æ¨¨ ¯à¨ à §àãè¥­¨¨ á å à-
­®£® à ä¨­ ¤ , §¢¥§¤­®£® ­¥¡  á ¯®¬®éìî â¥«¥áª®¯  ¨ ¤à.) ¯à¥¤®áâ ¢«ï«®
èª®«ì­¨ª ¬ ¢®§¬®¦­®áâ¨ à §¬ëè«¥­¨© ® áâà®¥­¨¨ ¢¥é¥áâ¢ , ® § £ ¤ª å
¯à¨à®¤ë, ¨ â.¤.

�¯ëâ ¯à®¢¥¤¥­¨ï ���� ¯®ª § «, çâ® ãç áâ¨¥ ¢ ¨å à ¡®â¥ ª«î-
ç¥¢ë¬ ®¡à §®¬ á¯®á®¡áâ¢ã¥â à §¢¨â¨î ¨­â¥à¥á  èª®«ì­¨ª®¢ ª ä¨§¨ª®-
¬ â¥¬ â¨ç¥áª¨¬ ¤¨áæ¨¯«¨­ ¬ ¨ ä®à¬¨àã¥â ¨å ¯à®ä¥áá¨®­ «ì­ãî ®à¨¥­-
â æ¨î. �®­ªãàá­ë© ®â¡®à ãç é¨åáï ���� ç¥à¥§ á¨áâ¥¬ã ®«¨¬¯¨ ¤,
âãà­¨à®¢ ¨ â.¤. ï¢«ï¥âáï ¥¤¨­áâ¢¥­­® á¯à ¢¥¤«¨¢ë¬, ®â¢¥ç îé¨¬ ­®à¬ ¬
¤¥¬®ªà â¨¨ ¢ á®¢à¥¬¥­­ëå ãá«®¢¨ïå. �¬¥áâ¥ á â¥¬, á®§¤ ­¨¥ ¨ äã­ªæ¨®­¨-
à®¢ ­¨¥ á¥§®­­ëå ¯à®ä¨«ì­ëå ä¨§¨ª®-¬ â¥¬ â¨ç¥áª¨å èª®« | íâ® ®¤¨­
¨§ ¢ ¦­ëå íâ ¯®¢ ¯¥¤ £®£¨ç¥áª®£® á®¯à®¢®¦¤¥­¨ï ®¤ à¥­­ëå èª®«ì­¨ª®¢.

�������� ��������������� ��������
����������� ���������

�®¡ã§®¢ �.�.
�®áª®¢áª¨© £®áã¤ àáâ¢¥­­ë© ¨­áâ¨âãâ à ¤¨®â¥å­¨ª¨, í«¥ªâà®­¨ª¨ ¨

 ¢â®¬ â¨ª¨ (â¥å­¨ç¥áª¨© ã­¨¢¥àá¨â¥â)
�¥«.: +7(495)4330322, e-mail: dean@fmfi.mirea.ru

� â¥¬ â¨ç¥áª®¥ ®¡à §®¢ ­¨¥ ¢ ¢ã§¥, ï¢«ïïáì ­¥®âê¥¬«¥¬®© ç áâìî
¢á¥£® ®¡à §®¢ â¥«ì­®£® ¯à®æ¥áá , ¨¬¥¥â á¢®¨ á¯¥æ¨ä¨ç¥áª¨¥ ®á®¡¥­­®áâ¨
¯à¨ ®¡ãç¥­¨¨ ¨­®áâà ­­ëå áâã¤¥­â®¢. �®«¥¥ ¢á¥£® íâ® ª á ¥âáï â¥å­¨ç¥á-
ª¨å á¯¥æ¨ «ì­®áâ¥©, ª®â®àë¥, ¯®«ì§ãïáì ¡®«ìè®© ¯®¯ã«ïà­®áâìî ¢ ¯®á«¥¤-
­¨¥ £®¤ë ã ¨­®áâà ­­ëå £à ¦¤ ­, ¯à¥¤êï¢«ïîâ ¯®¢ëè¥­­ë¥ âà¥¡®¢ ­¨ï
ª ¡ §®¢®¬ã ãà®¢­î ¬ â¥¬ â¨ç¥áª¨å §­ ­¨©.

� â¥¬ â¨ç¥áª ï ¯®¤£®â®¢ª  ¨­®áâà ­­ëå  ¡¨âãà¨¥­â®¢ § ¢¨á¨â ®â à¥-
£¨®­ «ì­ëå âà ¤¨æ¨© ¯à¥¯®¤ ¢ ­¨ï ¬ â¥¬ â¨ª¨ ¢ áà¥¤­¥© èª®«¥. �áâ¥áâ-
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¢¥­­®, ¡«¨¦¥ ª à®áá¨©áª¨¬ ®­¨ ¢ áâà ­ å ��� ¨ � «â¨¨. �¤­ ª® á â¥ç¥-
­¨¥¬ ¢à¥¬¥­¨ ã¢¥«¨ç¨¢ îâáï à §«¨ç¨ï ¬¥¦¤ã à®áá¨©áª¨¬¨ áâ ­¤ àâ ¬¨ ¨
®¡à §®¢ â¥«ì­ë¬¨ áâ ­¤ àâ ¬¨ íâ¨å áâà ­. �®áª®«ìªã ¡®«ìè¨­áâ¢®  ¡¨-
âãà¨¥­â®¢ ¨§ íâ¨å áâà ­ ¤®áâ â®ç­® å®à®è® ¢« ¤¥îâ àãááª¨¬ ï§ëª®¬, ®­¨
ç áâ® ¯®áâã¯ îâ ¢ ¢ã§ë áà §ã ­  ¯¥à¢ë© ªãàá ¡¥§ ®¡ãç¥­¨ï ­  ¯®¤£®â®¢¨-
â¥«ì­®¬ ä ªã«ìâ¥â¥ ¨ ¯à®¡¥«ë ¢ §­ ­¨¨ ®â¤¥«ì­ëå à §¤¥«®¢ í«¥¬¥­â à­®©
¬ â¥¬ â¨ª¨ ®¡­ àã¦¨¢ îâáï ¨ ¢®á¯®«­ïîâáï ¯ à ««¥«ì­® á ¨§ãç¥­¨¥¬ â -
ª¨å ¤¨áæ¨¯«¨­, ª ª ¬ â¥¬ â¨ç¥áª¨©  ­ «¨§,  «£¥¡à  ¨ £¥®¬¥âà¨ï, ¤¨áªà¥â-
­ ï ¬ â¥¬ â¨ª . �  ¯®¤£®â®¢¨â¥«ì­®¬ ä ªã«ìâ¥â¥ à ¡®â  ¯® ¢ëà ¢­¨¢ -
­¨î ¬ â¥¬ â¨ç¥áª®© ¯®¤£®â®¢ª¨ ¨­®áâà ­­ëå á«ãè â¥«¥©, ¤®¢¥¤¥­¨î ¥£®
¤® ãà®¢­ï, ­¥®¡å®¤¨¬®£® ¤«ï ãá¯¥è­®£® ãá¢®¥­¨ï ¢ã§®¢áª®© ¬ â¥¬ â¨ª¨,
®á«®¦­ï¥âáï «¨­£¢¨áâ¨ç¥áª¨¬¨ ¯à®¡«¥¬ ¬¨, ¯à®¢®¤¨âáï ®¤­®¢à¥¬¥­­® á
¨§ãç¥­¨¥¬ àãááª®£® ï§ëª  ¨, ¢ ç áâ­®áâ¨, á ®á¢®¥­¨¥¬ àãááª®© ¬ â¥¬ â¨-
ç¥áª®© â¥à¬¨­®«®£¨¨. �¨­£¢¨áâ¨ç¥áª¨¥ âàã¤­®áâ¨ ï¢«ïîâáï ®á­®¢­ë¬¨
¤«ï â¥å  ¡¨âãà¨¥­â®¢ ¨§ áâà ­ ¤ «ì­¥£® § àã¡¥¦ìï, ª®â®àë¥ ¯à¨¥§¦ îâ
¯®áâã¯ âì ¢ à®áá¨©áª¨¥ ¢ã§ë, § ª®­ç¨¢ ®¤¨­ ¨«¨ ¤¢  £®¤  ®¡ãç¥­¨ï ¢ ­ -
æ¨®­ «ì­ëå ã­¨¢¥àá¨â¥â å.

�ªâã «ì­®© § ¤ ç¥© ­  ¯¥à¢ëå á¥¬¥áâà å ï¢«ï¥âáï á¢®¥¢à¥¬¥­­®¥ ¢ëï¢-
«¥­¨¥ ¨ ¢®á¯®«­¥­¨¥ ­¥¤®áâ îé¨å §­ ­¨© ¨§ èª®«ì­ëå ªãàá®¢ í«¥¬¥­â à-
­®© ¬ â¥¬ â¨ª¨ ¨ ­ ç « ¬ â¥¬ â¨ç¥áª®£®  ­ «¨§ . �­®áâà ­­ë¬ áâã¤¥­-
â ¬ ¤®«¦­ë ¯à¨ íâ®¬ ¯®¬®£ âì ª ª «¥ªâ®àë ¯® ¬ â¥¬ â¨ç¥áª¨¬ ªãàá ¬,
¢­¨¬ â¥«ì­® á«¥¤ï §  ãà®¢­¥¬ ¯®­¨¬ ­¨ï ¨§« £ ¥¬®£® ¬ â¥à¨ « , ­ ¯®-
¬¨­ ï ®â¤¥«ì­ë¥ á¢¥¤¥­¨ï ¨§ ªãàá  í«¥¬¥­â à­®© ¬ â¥¬ â¨ª¨, à¥ª®¬¥­-
¤ãï ¤®¯®«­¨â¥«ì­ãî ãç¥¡­ãî «¨â¥à âãàã ¯® í«¥¬¥­â à­ë¬ à §¤¥« ¬ ¬ -
â¥¬ â¨ª¨, â ª ¨ ¢¥¤ãé¨¥ ¯à ªâ¨ç¥áª¨¥ § ­ïâ¨ï ¯à¥¯®¤ ¢ â¥«¨, ®à£ ­¨§ãï
á ¬®áâ®ïâ¥«ì­ãî à ¡®âã ¨ ¯à®¢®¤ï ¯®áâ®ï­­ë© ¬®­¨â®à¨­£ §­ ­¨© ¨ ­ -
¢ëª®¢. �­ «¨§ âàã¤­®áâ¥© ãá¢®¥­¨ï ¨­®áâà ­­ë¬¨ áâã¤¥­â ¬¨ ®â¤¥«ì­ëå
à §¤¥«®¢ ¨§ãç ¥¬ëå ¢ ¢ã§¥ ¬ â¥¬ â¨ç¥áª¨å ¤¨áæ¨¯«¨­ ¯à¨¢®¤¨â ª ¢ëï¢-
«¥­¨î àï¤  ¯à¨ç¨­­®-á«¥¤áâ¢¥­­ëå á¢ï§¥©, ­ ¯à¨¬¥à, á«¥¤ãîé¥£® ¢¨¤ :

[­¥§­ ­¨¥ ®â¤¥«ì­ëå â¥®à¥â¨ª®-¬­®¦¥áâ¢¥­­ëå ¯®­ïâ¨© ¨ ®¯¥à æ¨©] ⇒
[­¥§­ ­¨¥ ¬¥â®¤  ¨­â¥à¢ «®¢] ⇒ [­¥ã¬¥­¨¥ à¥è âì ­¥à ¢¥­áâ¢ ] ⇒ [­¥ã¬¥-
­¨¥ ­ å®¤¨âì ¨­â¥à¢ «ë ã¡ë¢ ­¨ï ¨ ¢®§à áâ ­¨ï, ¨­â¥à¢ «ë ¢ë¯ãª«®áâ¨
¨ ¢®£­ãâ®áâ¨ äã­ªæ¨©] ⇒ [­¥ã¬¥­¨¥  ­ «¨§¨à®¢ âì äã­ªæ¨¨ ¨ áâà®¨âì ¨å
£à ä¨ª¨];

[­¥§­ ­¨¥ ®â¤¥«ì­ëå á¢®©áâ¢ ­¥ª®â®àëå í«¥¬¥­â à­ëå äã­ªæ¨¨ (®¡-
à â­ëå âà¨£®­®¬¥âà¨ç¥áª¨å, «®£ à¨ä¬®¢ ¨ â.¯.)] ⇒ [âàã¤­®áâ¨ ¯à¨ ­ -
å®¦¤¥­¨¨ ¯à¥¤¥«®¢ äã­ªæ¨¨] ⇒ [âàã¤­®áâ¨ ¯à¨ ­ å®¦¤¥­¨¨ ¯à®¨§¢®¤­ëå
äã­ªæ¨¨] ⇒ [­¥ã¬¥­¨¥  ­ «¨§¨à®¢ âì äã­ªæ¨¨ ¨ áâà®¨âì ¨å £à ä¨ª¨, ­¥-
ã¬¥­¨¥ ¨­â¥£à¨à®¢ âì].

� ®á­®¢¥ ¬­®£¨å ¯®¤®¡­ëå æ¥¯®ç¥ª «¥¦ â ¯à®¡¥«ë ¢ §­ ­¨¨ ¢ ¦­ëå
á¢®©áâ¢ £¥®¬¥âà¨ç¥áª¨å ®¡ê¥ªâ®¢ (¯àï¬ëå, âà¥ã£®«ì­¨ª®¢, ¬­®£®ã£®«ì­¨-
ª®¢, ®ªàã¦­®áâ¨, ¯«®áª®áâ¥©, ¯à¨§¬, áä¥àë ¨ â.¯.), ®âáãâáâ¢¨¥ ãáâ®©ç¨¢ëå
­ ¢ëª®¢ ¯à¨¬¥­¥­¨ï à §«¨ç­ëå ¬¥â®¤®¢ à¥è¥­¨ï ãà ¢­¥­¨©, á¨áâ¥¬ ãà ¢-
­¥­¨© ¨ á¨áâ¥¬ ­¥à ¢¥­áâ¢, ¬¥â®¤®¢  ­ «¨§  ¢ § ¤ ç å á ¯ à ¬¥âà ¬¨.

�á®¡®£® ¢­¨¬ ­¨ï § á«ã¦¨¢ îâ áâã¤¥­âë, § ª®­ç¨¢è¨¥ ¯®¤£®â®¢¨-
â¥«ì­ë¥ ®â¤¥«¥­¨ï, ­® áâ «ª¨¢ îé¨¥áï á «¨­£¢¨áâ¨ç¥áª¨¬¨ âàã¤­®áâï¬¨
¢ ¯à®æ¥áá¥ ®¡ãç¥­¨ï ¢á«¥¤áâ¢¨¥ áà ¢­¨â¥«ì­® ­¥¡®«ìè®£® á«®¢ à­®£® § -
¯ á . �å ï§ëª®¢®©  ¤ ¯â æ¨¨ ¨ ¯®¢ëè¥­¨î ãà®¢­ï ª®¬¬ã­¨ª â¨¢­®©
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ª®¬¯¥â¥­æ¨¨ ¯à¨ ¨§ãç¥­¨¨ ¬ â¥¬ â¨ç¥áª¨å ¤¨áæ¨¯«¨­ á¯®á®¡áâ¢ã¥â è¨-
à®ª®¥ ¨á¯®«ì§®¢ ­¨¥ ä®à¬ «¨§®¢ ­­®£® ï§ëª  ¬ â¥¬ â¨ª¨ ¨ ®¡é¥¯à¨­ï-
âëå ¬ â¥¬ â¨ç¥áª¨å á¨¬¢®«ì­ëå áà¥¤áâ¢ (ª¢ ­â®à®¢, §­ ª®¢ «®£¨ç¥áª¨å
¨ â¥®à¥â¨ª®-¬­®¦¥áâ¢¥­­ëå ®¯¥à æ¨© ¨ â.¯.). �®à¬ «¨§ æ¨ï ¯à®ï¢«ï¥âáï
¯à¨ íâ®¬ ¨ ª ª áà¥¤áâ¢® ®á®§­ ­­®£®  ­ «¨§  ï§ëª®¢ëå ¢®§¬®¦­®áâ¥© áâã-
¤¥­â®¢ ¨ ª ª â®ç­ë© á¯®á®¡ ¢ëà ¦¥­¨ï ¬ëá«¥©.

� ª ¯®ª §ë¢ ¥â  ­ «¨§ ãá¯¥¢ ¥¬®áâ¨ ¨­®áâà ­­ëå áâã¤¥­â®¢ â¥å­¨-
ç¥áª¨å á¯¥æ¨ «ì­®áâ¥©: ­¥ã¤®¢«¥â¢®à¨â¥«ì­ë¥ ®æ¥­ª¨ ¯® ¬ â¥¬ â¨ç¥áª¨¬
¤¨áæ¨¯«¨­ ¬ á®áâ ¢«ïîâ ¢ áà¥¤­¥¬ 60{70% áà¥¤¨ ¢á¥å ­¥ã¤®¢«¥â¢®à¨â¥«ì-
­ëå ®æ¥­®ª §  ¯¥à¢ë¥ ¤¢  á¥¬¥áâà  (¤ «¥¥ ¨¤ãâ ä¨§¨ª , ¨­¦¥­¥à­ ï ¨
ª®¬¯ìîâ¥à­ ï £à ä¨ª ). �®íâ®¬ã ¢ ¦­® ¨á¯®«ì§®¢ âì á ¬ë¥ à §«¨ç­ë¥
áà¥¤áâ¢ , ¯®¬®£ îé¨¥ ¨§ãç¥­¨î íâ¨å ¤¨áæ¨¯«¨­ ¨ á ¬®áâ®ïâ¥«ì­®¬ã ®¡-
à¥â¥­¨î ­®¢ëå «¨­£¢¨áâ¨ç¥áª¨å ¨ ¬ â¥¬ â¨ç¥áª¨å ª®¬¯¥â¥­æ¨©. �¤­¨¬
¨§ íää¥ªâ¨¢­ëå áà¥¤áâ¢ ï¢«ï¥âáï ¯à¨ íâ®¬ ¯à¨¬¥­¥­¨¥ ¯à¨ ®à£ ­¨§ æ¨¨
á ¬®áâ®ïâ¥«ì­®© à ¡®âë ¨­®áâà ­­ëå áâã¤¥­â®¢ á®¢à¥¬¥­­®£® ¯à®£à ¬¬-
­®£® ®¡¥á¯¥ç¥­¨ï ¤«ï à¥è¥­¨ï ¬ â¥¬ â¨ç¥áª¨å § ¤ ç, ­ ¯à¨¬¥à, â ª¨å
¬ â¥¬ â¨ç¥áª¨å ¯ ª¥â®¢ ª ª MATHEMATICA, MathCAD, MatLab, ¯ ª¥â 
á¨¬¢®«ì­ëå ¢ëç¨á«¥­¨© MAPLE.

�������������� ��������������� ������
��������� ��� �������� ����������

�ã­£ã �.�.
����

�à®¡«¥¬  à §¢¨â¨ï ã áâã¤¥­â®¢ ®¯ëâ  á ¬®áâ®ïâ¥«ì­®© à ¡®âë ¨¬¥¥â
¡®£ âãî ¨áâ®à¨î. �é¥ �.�. �è¨­áª¨© ¯à¨§ë¢ « ¯à®ä¥áá®à®¢ ¨ ¯à¥¯®-
¤ ¢ â¥«¥© ¢ã§®¢ ýàãª®¢®¤¨âì á ¬®áâ®ïâ¥«ì­ë¬¨ à ¡®â ¬¨ áâã¤¥­â®¢, ãª -
§ë¢ ï ¨¬ ­  ¨áâ®ç­¨ª¨, ®¡êïá­ïï ­¥¯®­ïâ­®¥, ¯à®á¬ âà¨¢ ï á¤¥« ­­®¥þ.
� §¢¨â¨¥ ®¯ëâ  á ¬®áâ®ïâ¥«ì­®© ãç¥¡­®© à ¡®âë áâã¤¥­â®¢ ¯®¤¤¥à¦¨¢ «¨
¢¥«¨ª¨¥ àãááª¨¥ ¨ á®¢¥âáª¨¥ ãç¥­ë¥ ¨ ¯¥¤ £®£¨ �.�. �ãª®¢áª¨©, �.�. �®-
¡ ç¥¢áª¨©, �.�. �¥¡ëè¥¢, �.�. �ã§¨­, �.�. �®«¬®£®à®¢, �.�. �­¥¤¥­ª®,
�.�. �¥à­èâ¥©­, �.�. �«¥ªá ­¤à®¢, �.�. � «ìæ¥¢ ¨ ¬­®£¨¥ ¤àã£¨¥.

�.�¨áâ¥à¢¥£ £®¢®à¨«, çâ®: ý�«®å®© ãç¨â¥«ì ¤ ¥â ¨áâ¨­ã ¢ £®â®¢®¬
¢¨¤¥,   å®à®è¨© | ¯®¡ã¦¤ ¥â ãç¥­¨ª®¢ ¨áª âì ¥¥ á ¬®áâ®ïâ¥«ì­®þ. �§-
¢¥áâ­ë© ãç¥­ë©  ª ¤¥¬¨ª �.�. �àë«®¢ ¢áî ¦¨§­ì ¯à®¯ £ ­¤¨à®¢ «, çâ®
®á­®¢­ ï § ¤ ç  ¢ã§  | ý­ ãç¨âì ã¬¥­¨î ãç¨âìáïþ, ¨ ­¨ª ª ï èª®«  ­¥
¬®¦¥â ¢ë¯ãáâ¨âì § ª®­ç¥­­®£® á¯¥æ¨ «¨áâ : ¯à®ä¥áá¨®­ «  ®¡à §ã¥â ¥£®
á®¡áâ¢¥­­ ï ¤¥ïâ¥«ì­®áâì. � íâ® ýã¬¥­¨¥ ãç¨âìáïþ ­ ¨¡®«¥¥ ¯®«­® à §¢¨-
¢ ¥âáï ­  á ¬®áâ®ïâ¥«ì­ëå § ­ïâ¨ïå.

�®¢à¥¬¥­­ë¥ â¥­¤¥­æ¨¨ ¯®¢ëè¥­¨ï íää¥ªâ¨¢­®áâ¨ ¢ëáè¥£® ®¡à §®-
¢ ­¨ï ®¡ãá«®¢«¨¢ ¥â ¯®¨áª ¯ãâ¥©  ªâ¨¢¨§ æ¨¨ ¤¥ïâ¥«ì­®áâ¨ ®¡ãç ¥¬ëå,
à §¢¨â¨¥ ¨å á ¬®áâ®ïâ¥«ì­®áâ¨ ¨ ¨­¨æ¨ â¨¢ë. �á¥ ¡®«ìè¥¥ §­ ç¥­¨¥ ¯à¨-
®¡à¥â ¥â ®à¨¥­â æ¨ï ­  ¬ ªá¨¬ «ì­® ¢®§¬®¦­®¥ à §¢¨â¨¥ «¨ç­®áâ¨ ®¡ã-
ç ¥¬®£®, çâ® ¢ ¢ã§¥ ¤®áâ¨£ ¥âáï ¢ §­ ç¨â¥«ì­®© áâ¥¯¥­¨ ¡« £®¤ àï ®à£ ­¨-
§ æ¨¨ á ¬®áâ®ïâ¥«ì­®© à ¡®âë.
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�¥£®¤­ï § ï¢«¥­ § ¯à®á ®¡é¥áâ¢  ­¥ ¯à®áâ® ­  ç¥«®¢¥ª  ¯à®ä¥áá¨®­ « ,
  ­  «¨ç­®áâì, ª®â®à ï ¤®«¦­  ®¡« ¤ âì ­ ¡®à®¬ ª ç¥áâ¢, â ª¨å ª ª:

{ á ¬®áâ®ïâ¥«ì­®áâìî ¢ ¯à¨­ïâ¨¨ à¥è¥­¨© ¨ ¢ë¡®à¥;
{ ã¬¥­¨¥¬ ®â¢¥ç âì §  á¢®¨ à¥è¥­¨ï;
{ á¯®á®¡­®áâìî ­¥áâ¨ ®â¢¥âáâ¢¥­­®áâì §  á¥¡ï ¨ á¢®¨å ¡«¨§ª¨å;
{ £®â®¢­®áâìî ª ¤¥©áâ¢¨ï¬ ¢ ­¥áâ ­¤ àâ­ëå á¨âã æ¨ïå;
{ ®¡« ¤ ­¨¥¬ ¯à¨¥¬ ¬¨ á ¬®áâ®ïâ¥«ì­®áâ¨ ãç¥­¨ï, £®â®¢­®áâìî ª ¯¥-

à¥¯®¤£®â®¢ª¥;
{ ®¡« ¤ ­¨¥¬ ­ ¡®à®¬ ª«îç¥¢ëå ª®¬¯¥â¥­æ¨© ¢ à §«¨ç­ëå ®¡« áâïå

§­ ­¨©.

� ª¨¬ ®¡à §®¬, ­  á®¢à¥¬¥­­®¬ íâ ¯¥ ®¡ãç¥­¨ï á ¬®áâ®ïâ¥«ì­ ï à -
¡®â  ¯à¨®¡à¥â ¥â ­ ¨¡®«ìèãî §­ ç¨¬®áâì ¢ áâàãªâãà¥ ãç¥¡­®£® ¯à®æ¥áá .
� ¬®áâ®ïâ¥«ì­®áâì | íâ® ­¥®¡å®¤¨¬®¥ ª ç¥áâ¢® áâã¤¥­â , ª®â®à®¥ §  ¯¥-
à¨®¤ ®¡ãç¥­¨ï ¯®¬®£ ¥â ¥¬ã ãá¢®¨âì ¢á¥, çâ® ­¥®¡å®¤¨¬®, £®à §¤® ¡ëáâà¥¥,
«ãçè¥ ¨ «¥£ç¥, ¨á¯®«ì§ãï ­¥¨áç¥à¯ ¥¬ë© ¯®â¥­æ¨ « ¬®§£ , ¢á¥ á¢®¨ á¯®-
á®¡­®áâ¨,   â ª¦¥ á®¢à¥¬¥­­ë¥ â¥å­®«®£¨¨ ¨ á¨áâ¥¬ë.

� ¬®áâ®ïâ¥«ì­ãî à ¡®âã áâã¤¥­â  ¬ë ¨á¯®«ì§ã¥¬ ª ª ¬¥â®¤ ®¡ãç¥­¨ï,
¯à¨ ª®â®à®¬ ¯®§­ ¢ â¥«ì­ ï ¤¥ïâ¥«ì­®áâì ¯à®â¥ª ¥â ¢ ¯®«­®¬ á®®â¢¥âáâ-
¢¨¨ á ¥£® ¨­¤¨¢¨¤ã «ì­ë¬¨ ®á®¡¥­­®áâï¬¨, ãà®¢­¥¬ ®¡à §®¢ ­¨ï, ®¯ëâ®¬,
á ®¤­®© áâ®à®­ë, ¨ á¯¥æ¨ «ì­® á®§¤ ­­ë¬¨ ¤«ï íâ®£® ®à£ ­¨§ æ¨®­­ë¬¨
ãá«®¢¨ï¬¨, á ¤àã£®©. �à ­æã§áª¨© ¯¨á â¥«ì �.�. �ãáá®, ¬¥âª® ¯®¤¬¥-
â¨«: ý� á à ¡®âë ­ ãç¨â ¡®«ìè¥, ç¥¬ ¤¥­ì ®¡êïá­¥­¨ïþ.

�¥ª®â®àë¥  ¢â®àë (�.�. �¨¤ª á¨áâë© ¨ ¤à.) á ¬®áâ®ïâ¥«ì­ãî à ¡®âã
®â­®áïâ ª áà¥¤áâ¢ ¬ ¢®¢«¥ç¥­¨ï ®¡ãç îé¨åáï ¢ á ¬®áâ®ïâ¥«ì­ãî ¯®§­ -
¢ â¥«ì­ãî ¤¥ïâ¥«ì­®áâì. �®áâ ­®¢ª  § ¤ ç¨ ï¢«ï¥âáï áà¥¤áâ¢®¬ ¢ª«îç¥-
­¨ï ¢ áâàãªâãàã ãç¥¡­®© ¤¥ïâ¥«ì­®áâ¨ á®¤¥à¦ ­¨ï ¯à¥¤¬¥â . � à ªâ¥à
§ ¤ ç¨ ¨ áâ¥¯¥­ì á«®¦­®áâ¨ ®¡ãá«®¢«¥­ë ­¥®¡å®¤¨¬®áâìî ¤®áâ¨¦¥­¨ï â -
ª®© ®à£ ­¨§ æ¨¨ á ¬®áâ®ïâ¥«ì­®© à ¡®âë, çâ®¡ë áâã¤¥­âë ãá¢ ¨¢ «¨ §­ -
­¨ï, ã¬¥­¨ï, ­ ¢ëª¨, ¯à¥¤ãá¬®âà¥­­ë¥ ¯à®£à ¬¬®©, à §¢¨¢ «¨ ¢ â® ¦¥
á ¬®¥ ¢à¥¬ï á¢®¨ â¢®àç¥áª¨¥ ¢®§¬®¦­®áâ¨ ¨ £®â®¢¨«¨áì ª á ¬®®¡à §®¢ -
­¨î ¯ãâ¥¬ ®¡®¡é¥­¨ï ¨ á¨áâ¥¬ â¨§ æ¨¨. � á ¬®áâ®ïâ¥«ì­®© à ¡®â¥ áâã-
¤¥­â  ¡®«¥¥ ¢á¥£® ¬®£ãâ ¯à®ï¢«ïâìáï ¥£® áâà¥¬«¥­¨¥, ¬®â¨¢ æ¨ï, æ¥«¥­ -
¯à ¢«¥­­®áâì, æ¥«¥ãáâà¥¬«¥­­®áâì, ¢®«ï, á ¬®®à£ ­¨§®¢ ­­®áâì, á ¬®áâ®ï-
â¥«ì­®áâì, á ¬®ª®­âà®«ì ¨ ¤àã£¨¥ «¨ç­®áâ­ë¥ ª ç¥áâ¢ . � ¬®áâ®ïâ¥«ì­ ï
à ¡®â  áâã¤¥­â  ï¢«ï¥âáï ®á­®¢®© ¤«ï ¨§¬¥­¥­¨ï ®â­®è¥­¨ï ª ãç¥¡¥ ¨ ¯®-
§¨æ¨© ¢ á ¬®¬ ãç¥¡­®¬ ¯à®æ¥áá¥, ®­  à áá¬ âà¨¢ ¥âáï ª ª á¯¥æ¨ä¨ç¥áª ï
ä®à¬  ãç¥¡­®© ¤¥ïâ¥«ì­®áâ¨. �â® ¢ëáè ï ä®à¬  ãç¥¡­®© ¤¥ïâ¥«ì­®áâ¨,
ä®à¬  á ¬®®¡à §®¢ ­¨ï, á¢ï§ ­­ ï á ¥£® à ¡®â®© ¢  ã¤¨â®à¨¨ ¨ ¢ ¤®¬ è-
­¨å ãá«®¢¨ïå

� ®à£ ­¨§ æ¨¨ á ¬®áâ®ïâ¥«ì­®© à ¡®âë ¢ë¤¥«ï¥¬ âà¨ £àã¯¯ë ä ª-
â®à®¢, ®¯à¥¤¥«ïîé¨å ¥ñ ¯à®¤ãªâ¨¢­®áâì ¨ ãá¯¥å: ®à£ ­¨§ æ¨®­­ãî, ¬¥-
â®¤¨ç¥áªãî ¨ ã¯à ¢«¥­ç¥áªãî. � ¯¥à¢®© £àã¯¯¥ ä ªâ®à®¢ ¬ë ®â­®-
á¨¬: 1) ¯« ­¨à®¢ ­¨¥ ¢á¥å ¢¨¤®¢ ãç¥¡­®© ¤¥ïâ¥«ì­®áâ¨ ­  ¢¥áì ãç¥¡-
­ë© £®¤; 2) à¥ª®¬¥­¤ æ¨¨ áâã¤¥­â ¬ ¯® ¯« ­¨à®¢ ­¨î á®¡áâ¢¥­­®© ¤¥-
ïâ¥«ì­®áâ¨, ­¥®¡å®¤¨¬®© ¤«ï ¢ë¯®«­¥­¨ï â¥ªãé¥© ¤®¬ è­¥© à ¡®âë ¨
à áç¥â­®-£à ä¨ç¥áª¨å à ¡®â; 3) ®¡¥á¯¥ç¥­¨¥ ãç¥¡­®-¬¥â®¤¨ç¥áª®© «¨â¥à -
âãà®©. �® ¢â®à®© £àã¯¯¥: 1) à §à ¡®âª  ¯à¥¯®¤ ¢ â¥«¥¬ ¨­¤¨¢¨¤ã «ì-
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­ëå § ¤ ­¨© ­  á ¬®áâ®ïâ¥«ì­ãî à ¡®âã; 2) ®¡ãç¥­¨¥ áâã¤¥­â®¢ ¬¥â®¤ ¬
¨ ¯à¨ñ¬ ¬ á ¬®áâ®ïâ¥«ì­®© à ¡®âë; 3) ¯®¬®éì ¢ ®¯à¥¤¥«¥­¨¨ á®¡áâ¢¥­-
­®© âà ¥ªâ®à¨¨ ®¡ãç¥­¨ï. �à¥âìï £àã¯¯  ä ªâ®à®¢ ¢ª«îç ¥â ã¯à ¢«¥­¨¥
á ¬®áâ®ïâ¥«ì­®© à ¡®â®© á® áâ®à®­ë ¯à¥¯®¤ ¢ â¥«ï, â.¥. ®­  ¤®«¦­  ª®­-
âà®«¨à®¢ âìáï, ¨¡® ­¥â ã¯à ¢«¥­¨ï ¡¥§ ª®­âà®«ï.

�à¨ ¢ë¯®«­¥­¨¨ ¢­¥ ã¤¨â®à­®© á ¬®áâ®ïâ¥«ì­®© à ¡®âë (íâ® ¨­¤¨-
¢¨¤ã «ì­ë¥ à áç¥â­®-£à ä¨ç¥áª¨¥ à ¡®âë ¨ â¥ªãé¨¥ ¤®¬ è­¨¥ § ¤ ­¨ï)
áâã¤¥­âë ¨¬¥îâ ¢®§¬®¦­®áâì ¬ ªá¨¬ «ì­®  ªâã «¨§¨à®¢ âì,  ªªã¬ã«¨-
à®¢ âì ¨ á¨áâ¥¬ â¨§¨à®¢ âì ¢á¥¢®§¬®¦­ë¥ ¯à¨¥¬ë ãç¥¡­®© ¤¥ïâ¥«ì­®áâ¨,
áà ¢­¨âì ¨å ¨ ¯à¨¬¥­¨âì ­ ¨¡®«¥¥ à æ¨®­ «ì­ë¥ ¨ ¢ «ãçè¨å á®®â­®è¥-
­¨ïå. � ¬®áâ®ïâ¥«ì­ ï à ¡®â  ®áãé¥áâ¢«ï¥âáï â ª¦¥ ¢ ¡¥á¥¤ å, ­  ª®­-
áã«ìâ æ¨ïå, § ç¥â å, ª®««®ª¢¨ã¬ å, ¢ ¤®¯®«­¨â¥«ì­ëå ý¯à®¡«¥¬­ëåþ § -
­ïâ¨ïå, ¬ â¥¬ â¨ç¥áª¨å ªàã¦ª å, á¥¬¨­ à å ¨ ¤àã£¨å ä®à¬ å.

�à¨¢¥¤¥¬ «¨èì ¤¢  ¯à¨¬¥à  ª®­ªà¥â­ëå § ¤ ­¨© ¤«ï á ¬®áâ®ïâ¥«ì-
­®© à ¡®âë, ¢ ª®â®àëå ®âà ¦ ¥âáï ¨­¤¨¢¨¤ã «ì­ ï âà ¥ªâ®à¨ï ¤¢¨¦¥­¨ï
áâã¤¥­â  ¢ ¯à®¥ªâ¨àã¥¬®© ­ ¬¨ â¥å­®«®£¨¨ ãç¥¡­®£® ¯à®æ¥áá .

1. �­â¥£à «
∫ √

a + x
a− x

dx ¬®¦­® ¡à âì å®âï ¡ë âà¥¬ï á¯®á®¡ ¬¨ (¤¢  |
¯®¤áâ ­®¢ª®©, âà¥â¨© | á¢¥¤¥­¨¥¬ ª ¤¢ã¬ â ¡«¨ç­ë¬)..

2. �«¥¤ãîé¨¥ ¨­â¥£à «ë ¬®¦­® ¡à âì ¤¢ã¬ï á¯®á®¡ ¬¨ (¯® ç áâï¬ ¨
¬¥â®¤®¬ ­¥®¯à¥¤¥«¥­­ëå ª®íää¨æ¨¥­â®¢)

1)
∫

(x− 1)e2xdx; 2)
∫

(2x2 − 4x− 9)e−2x dx;
3)

∫
(2x− 3) cos 2xdx; 4)

∫
(3x + 2) sin 3xdx;

5)
∫

((x + 2) cos x− x sin x) dx; 6)
∫

((x + 2) cos x− x sin 2x) dx;
7)

∫
[(2x + 5) sin 3x + (x2 − 3) cos 3x]dx.

� á ¬®áâ®ïâ¥«ì­®© à ¡®â¥ áâã¤¥­â®¢ ¬ë ®â­®á¨¬ ¤¥ïâ¥«ì­®áâì ¯® á®-
áâ ¢«¥­¨î § ¤ ç. �­¨  ªâ¨¢­® ¢ª«îç îâáï ¢ â ªãî à ¡®âã, ®á®¡¥­­® ¯® â -
ª¨¬ à §¤¥« ¬ ª ª «¨­¥©­ ï  «£¥¡à  ¨ «¨­¥©­®¥ ¯à®£à ¬¬¨à®¢ ­¨¥, â¥®à¨¨
¢¥à®ïâ­®áâ¥© ¨ ¬ â¥¬ â¨ç¥áª ï áâ â¨áâ¨ª . � áâì áâã¤¥­â®¢ ãç áâ¢ã¥â ¢
á¯¥æ¨ä¨ç¥áª®¬ ¢¨¤¥ ¤¥ïâ¥«ì­®áâ¨, ª®â®à ï § ª«îç ¥âáï ¢ ¯®¨áª¥ § ¤ ç,
®â­®áïé¨¥áï ª ¡ã¤ãé¥© á¯¥æ¨ «ì­®áâ¨. �â®, ª ª ¯à ¢¨«®, áâã¤¥­âë ¢â®-
à®£® ªãàá  ¨­â¥à¥áãîâáï § ¤ ç ¬¨ ¯à®£­®§¨à®¢ ­¨ï, ¤«ï ç¥£® á®¡¨à îâ
áâ â¨áâ¨ç¥áª¨© ¬ â¥à¨ « ¨ áâà®ïâ ¬ â¥¬ â¨ç¥áªãî ¬®¤¥«ì ¨áá«¥¤ã¥¬®£®
¯à®æ¥áá . �â¨ áâã¤¥­âë ¢¯®á«¥¤áâ¢¨¨ ¢ á¢®¨å ªãàá®¢ëå à ¡®â å ¨ ¤¨¯«®¬-
­ëå ¯à®¥ªâ å ¨á¯®«ì§ãîâ ¬ â¥¬ â¨ç¥áª¨©  ¯¯ à â.

� ������� �� �������������� �����������
����� π

�ã­£ã �.�.
����

0. �¥¯«¨ª . �¯à¥¤¥«¥­¨¥. �¨á«®
√

2 ­ §ë¢ ¥âáï ®â­®è¥­¨¥ ¤«¨­ë
¤¨ £®­ «¨ ª¢ ¤à â  ª ¤«¨­¥ ¥£® áâ®à®­ë.
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� áâ âì¥ ãáâà ­ï¥âáï ¯®¢®¤ ¤«ï ¯®¤®¡­ëå à¥¯«¨ª, ¢ë§¢ ­­®© ®¯à¥¤¥-
«¥­¨¥¬ ç¨á«  π | ®â­®è¥­¨¥ ¤«¨­ë ®ªàã¦­®áâ¨ ª ¤«¨­¥ ¥¥ ¤¨ ¬¥âà ,
¨á¯®«ì§ã¥¬®¬ ¡®«¥¥ 2000 «¥â.

1. � 1961 £. ¨§¢¥áâ­ë© ¬¥â®¤¨áâ �.�. �ëçª®¢ ¢ ªãàá¥ ý�¥â®¤¨ª  ¯à¥-
¯®¤ ¢ ­¨ï ¬ â¥¬ â¨ª¨þ (�¨è¨­¥¢áª¨© £®áã­¨¢¥àá¨â¥â) ¢ëáª § « á¥àìñ§-
­ë¥ § ¬¥ç ­¨ï ¯® ¯®¢®¤ã ­¥®¡®á­®¢ ­­®£® ¢¢¥¤¥­¨ï ¢ ªãàá¥ ¬ â¥¬ â¨ª¨
(¢ èª®«¥ ¨ ¢ã§¥) ç¨á«  π ¨ ¯®á«¥¤ãîé¨å ¯®­ïâ¨© á ­¨¬ á¢ï§ ­­ëå. �
1965 £.  ¢â®à íâ¨å áâà®ª, à ¡®â ï ¯à¥¯®¤ ¢ â¥«¥¬ ¢ �¨à á¯®«ìáª®¬ ¯¥¤ -
£®£¨ç¥áª®¬ ¨­áâ¨âãâ¥ ¨¬. �.�. �¥¢ç¥­ª® (����), ãá«ëè «  ­ «®£¨ç­ë¥
§ ¬¥ç ­¨ï ®â ¤®æ¥­â  �.�. �¨à®­ , ª®â®àë© ¯à¥¤¯®« £ «, çâ® ®¯à¥¤¥«¥-
­¨¥¬ ç¨á«  π ¬®¦¥â á«ã¦¨âì ¯à¥¤¥« ¯®á«¥¤®¢ â¥«ì­®áâ¨ πn = n · sin 180◦

n
(n > 3) ­¥§ ¢¨á¨¬® ®â ¨­â¥à¯à¥â æ¨¨ πn. �à¨ íâ®¬ πn ¢ëà ¦ ¥â ¯¥-
à¨¬¥âà ¯à ¢¨«ì­®£® n-ã£®«ì­¨ª , ¢¯¨á ­­®£® ¢ ¥¤¨­¨ç­ãî ®ªàã¦­®áâì.
�à®¡«¥¬  â®£¤  § ª«îç « áì ¢ ¤®ª § â¥«ìáâ¢¥ áãé¥áâ¢®¢ ­¨ï ¯à¥¤¥«  πn,
  â®ç­¥¥, ¢ ¤®ª § â¥«ìáâ¢¥ ¥ñ ¢®§à áâ ­¨ï ¨ ®£à ­¨ç¥­­®áâ¨ á¢¥àåã,  ­ -
«¨â¨ç¥áª¨¬¨ áà¥¤áâ¢ ¬¨. �â®â ä ªâ ý¯®çâ¨þ ãáâ ­®¢¨« â®«ìª® £¥®¬¥âà¨-
ç¥áª¨¬¨ áà¥¤áâ¢ ¬¨ ¢ á¢®¥¬ ãç¥¡­¨ª¥ £¥®¬¥âà¨¨ �.�. � àë£¨­.

�¨¦¥ áå¥¬ â¨ç­® à áá¬ âà¨¢ ¥âáï ¢®¯à®á ®¡ ®¡®á­®¢ ­¨¨ ®¯à¥¤¥«¥­¨ï
ç¨á«  π ª ª ¯à¥¤¥« ¯®á«¥¤®¢ â¥«ì­®áâ¨ πn (n > 3). �¤¥ï ¢ë¯ãª«ëå äã­ª-
æ¨© ¯à¨­ ¤«¥¦¨â �.� �¨à®­ã.

2. �ë¯ãª«ë¥ äã­ªæ¨¨ (¤«ï ªà âª®áâ¨ à¥çì ¯®©¤¥â â®«ìª® ® áâà®£®
¢ë¯ãª«ëå äã­ªæ¨ïå; ¤«ï ¢®£­ãâëå äã­ªæ¨© ­ã¦­® ¬¥­ïâì §­ ª á®®â¢¥â-
áâ¢ãîé¥£® ­¥à ¢¥­áâ¢ ).

�¯à¥¤¥«¥­¨¥ 1 (£¥®¬¥âà¨ç¥áª®¥). �ã­ªæ¨ï y = f(x) ­ §ë¢ ¥âáï ¢ë-
¯ãª«®© ­  ®âà¥§ª¥ [a, b], ¥á«¨ ¤«ï «î¡ëå â®ç¥ª M1 ¨ M2 £à ä¨ª  � å®à¤ 
M1M2 à á¯®«®¦¥­  ­ ¤ á®®â¢¥âáâ¢ãîé¥© ¤ã£®© ∪M1M2 (§  ¨áª«îç¥­¨¥¬
â®ç¥ª M1 ¨ M2).

�¯à¥¤¥«¥­¨¥ 2 ( ­ «¨â¨ç¥áª®¥). �ã­ªæ¨ï y = f(x) ­ §ë¢ ¥âáï ¢ë-
¯ãª«®©, ¥á«¨ ¤«ï «î¡ëå §­ ç¥­¨© x1 ¨ x2 ¨¬¥¥â ¬¥áâ® ­¥à ¢¥­áâ¢®

f(x1) +
f(x2)− f(x1)

x2 − x1
· (x− x1) > f(x), (x1 < x < x2).

¨«¨
f(x2)− f(x1)

x2 − x1
>

f(x)− f(x1)
x− x1

(x1 < x < x2).

�¬¥¥âáï ¬­®£® ®¯à¥¤¥«¥­¨© ¢ë¯ãª«®áâ¨ äã­ªæ¨© (¤® ¤¥áïâ¨), ­® ­¨£¤¥
­¥ ¯®ª § ­®, çâ® ¢á¥ ®­¨ à ¢­®á¨«ì­ë. �®â ®¤­® ¨§ ­¨å.

�¯à¥¤¥«¥­¨¥ 3. �á«¨ ¤«ï «î¡ëå x1 ¨ x2 ¨§ ¤ ­­®£® ®âà¥§ª  [a, b]
¨¬¥¥â ¬¥áâ®

f(x1) + f(x2)
2

> f

(
x1 + x2

2

)
,

â® à áá¬ âà¨¢ ¥¬ ï äã­ªæ¨ï ¢ë¯ãª«  ­  ­¥¬.
3. �ë¯ãª«ë¥ äã­ªæ¨¨ ¨ à §¤¥«ñ­­ ï à §­®áâì. �«ï äã­ªæ¨¨

y = f(x), x ∈ [a, b] áâà®¨¬  áá®æ¨¨à®¢ ­­ãî á ­¥© à §¤¥«ñ­­ãî à §­®áâì
F (x, t) = f(x)− f(t)

x− t
, £¤¥ t | ä¨ªá¨à®¢ ­­ ï â®çª  ®âà¥§ª  [a, b].
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�¥®à¥¬  1. �ã­ªæ¨ï y = f(x) ¢ë¯ãª« ï (¢®£­ãâ ï) ­  ®âà¥§ª¥ [a, b] ¢
â®¬ ¨ â®«ìª® â®¬ á«ãç ¥, ¥á«¨ F (x, t) ï¢«ï¥âáï ¢®§à áâ îé¥© (ã¡ë¢ î-
é¥©) äã­ªæ¨¥© ¯¥à¥¬¥­­®© x (x 6= t).

�«¥¤áâ¢¨¥. �à¥¤¯®«®¦¨¬, çâ® ®âà¥§®ª [a, b] á®¤¥à¦¨â â®çªã x = 0

¨ t = 0. �®£¤ , ¥á«¨ f(x) ¢®£­ãâ ï, â® äã­ªæ¨ï F (x, 0) = f(x)
x

ã¡ë¢ ¥â
­  íâ®¬ ®âà¥§ª¥ (¯à¨ x 6= 0).

4. �¨á«® π. �áå®¤¨¬ ¨§ ¨§¢¥áâ­ëå ®¯à¥¤¥«¥­¨© âà¨£®­®¬¥âà¨ç¥á-
ª¨å ¢¥«¨ç¨­ (¨ äã­ªæ¨©) ¤«ï ®áâàëå ã£«®¢, ¨§¬¥àï¥¬ëå ¢ £à ¤ãá å, ¨å
á¢®©áâ¢ å (­ ¯à¨¬¥à, á¨­ãá ¨ â ­£¥­á ¢®§à áâ îâ ¢ ¨­â¥à¢ «¥ (0◦, 90◦)) ¨
®á­®¢­ëå ä®à¬ã« å (áª ¦¥¬, áã¬¬ã á¨­ãá®¢ ¨ â ­£¥­á®¢, ¤®ª § ­­ëå ¤«ï
£à ¤ãá­ëå ¢¥«¨ç¨­ ã£«®¢).

�ãáâì α1 ¨ α2 | £à ¤ãá­ë¥ ¢¥«¨ç¨­ë ¤¢ãå ã£«®¢, ¨ 0◦ 6 α1 < α2 6
6 60◦. �®£¤  sin α1+sinα2 = 2 sin α1 + α2

2
·cos α1 − α2

2
< 2 sin α1 + α2

2
(á¨­ãá

| ¢®£­ãâ ï äã­ªæ¨ï).
�®«®¦¨¬ α1 = 180◦ · u1α2 = 180◦ · u2, £¤¥ u1, u2 | ¤¥©áâ¢¨â¥«ì­ë¥

ç¨á« , ¯à¨ç¥¬ 0 6 u1 < u2 6 1
3

. �à¥¤ë¤ãé¥¥ ­¥à ¢¥­áâ¢® ¯à¨­¨¬ ¥â ¢¨¤

sin 180◦ · u1 + sin 180◦ · u1 < 2 sin
180◦ · (u1 + u2)

2
.

�¥¬ á ¬ë¬ äã­ªæ¨ï sin 180◦u ï¢«ï¥âáï ¢®§à áâ îé¥© ¢®£­ãâ®© äã­ª-
æ¨¥© ­  ®âà¥§ª¥ [0, 1/3]. �®£« á­® á«¥¤áâ¢¨î ¨§ â¥®à¥¬ë 1, äã­ªæ¨ï F (u) =

= sin 180◦u
u

ï¢«ï¥âáï ã¡ë¢ îé¥© ­  ¯®«ã¨­â¥à¢ «¥ (0, 1/3]. �®«®¦¨¬ u =

= un = 1
n

, n = 3, 4, 5, . . . �®£¤  ¯®«ãç ¥¬ ¯®á«¥¤®¢ â¥«ì­®áâì ç¨á¥« πn =

= n · sin 180◦

n
, ª®â®à ï ï¢«ï¥âáï ¢®§à áâ îé¥© (á ¢®§à áâ ­¨¥¬ n ã¡ë¢ ¥â

u = 1/n,   ã¡ë¢ ­¨î u á®®â¢¥âáâ¢ã¥â ã¡ë¢ ­¨¥ F ).
�­ «®£¨ç­® ¬®¦­® ¤®ª § âì, çâ® â ­£¥­á-äã­ªæ¨ï ¢®§à áâ îé ï ¨ ¢ë-

¯ãª« ï,   â®£¤  ­  ®á­®¢ ­¨¨ â¥®à¥¬ë, äã­ªæ¨ï tg 180◦u
u

ï¢«ï¥âáï ¢ ¯®«ã-

¨­â¥à¢ «¥ (0, 1/3] ¢®§à áâ îé¥©. � â¥¬ ¯®«®¦¨¬ u = un = 1
n

, n = 3, 4, 5,

. . . �®«ãç ¥¬ ã¡ë¢ îéãî ¯®á«¥¤®¢ â¥«ì­®áâì ç¨á¥« tn = n · tg 180◦

n
. �§

­¥à ¢¥­áâ¢  πn = n · sin 180◦

n
< n · tg 180◦

n
< 3 tg 60◦ = 3

√
3 á«¥¤ã¥â, çâ®

¯®á«¥¤®¢ â¥«ì­®áâì πn = n · sin 180◦

n
ï¢«ï¥âáï ¢®§à áâ îé¥© ¨ á¢¥àåã ®£à -

­¨ç¥­­®©. �  ®á­®¢ ­¨¨ ¨§¢¥áâ­®© â¥®à¥¬ë íâ  ¯®á«¥¤®¢ â¥«ì­®áâì ¨¬¥¥â
¯à¥¤¥«, ª®â®àë© ®¡®§­ ç¨¬ ç¥à¥§ π: π = lim

n→∞
n · sin 180◦

n
. �«¥¤®¢ â¥«ì­®,

¥á«¨ n > 3, â® n · sin 180◦

n
< π < 3

√
3. �â¨¬ ¤®ª § ­® áãé¥áâ¢®¢ ­¨¥

ç¨á«  π ­¥§ ¢¨á¨¬® ®â £¥®¬¥âà¨ç¥áª¨å ¨­â¥à¯à¥â æ¨©, çâ® ®¯à ¢¤ë¢ ¥â
æ¥«ì áâ âì¨. �§ ¯à¨¢¥¤¥­­ëå à ááã¦¤¥­¨© á ®ç¥¢¨¤­®áâìî á«¥¤ã¥â, çâ®
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áãé¥áâ¢ã¥â ¯à¥¤¥« ¨ ¤àã£®© ¯®á«¥¤®¢ â¥«ì­®áâ¨ tn ¨ lim
n→∞

n · tg 180◦

n
= π.

����������� �������������� ��������
���������� � �����������

������������������� ����� (7{9) ������

� ª à®¢  �.�.
� «ìç¨­áª ï áà¥¤­ïï ®¡é¥®¡à §®¢ â¥«ì­ ï èª®« 

�®áª®¢áª ï ®¡« áâì, �®¬®¤¥¤®¢áª¨© à ©®­, ¤. � «ìç¨­®, ¡ã«ì¢ à 60 «¥â
����, ¤. 18

�à®ä¨«ì­®¥ ®¡ãç¥­¨¥, ¥¤¨­ë© £®áã¤ àáâ¢¥­­ë© íª§ ¬¥­ ¢ ®¤¨­­ ¤æ -
â®¬ ª« áá¥, â¥áâ¨à®¢ ­¨ï | ­  ¢áñ íâ® ¥éñ ­¥ â ª ¤ ¢­® ¬­®£¨¥ ãç¨â¥«ï
(¤  ¨ ­¥ â®«ìª®) á¬®âà¥«¨ ª ª ­  ®ç¥à¥¤­ãî ¯®¯ëâªã à¥ä®à¬¨à®¢ ­¨ï
®â¥ç¥áâ¢¥­­®£® èª®«ì­®£® ®¡à §®¢ ­¨ï, ­ ¤¥ïáì, çâ® ¢áñ ®áâ ­®¢¨âáï ­ 
ãà®¢­¥ íªá¯¥à¨¬¥­â . �® ã¦¥ á¥£®¤­ï ïá­®, çâ®, ­¥¢§¨à ï ­  ¢á¥ ®âà¨æ -
â¥«ì­ë¥ áâ®à®­ë, á¯®à­ë¥ ¢®¯à®áë, á¢ï§ ­­ë¥ á ¯à®¢¥¤¥­¨¥¬ ¨ à¥§ã«ìâ -
â ¬¨ ���, ¨â®£®¢ ï  ââ¥áâ æ¨ï ¢ë¯ãáª­¨ª®¢ ®¤¨­­ ¤æ âëå ª« áá®¢ ®¡é¥-
®¡à §®¢ â¥«ì­ëå èª®« ¡ã¤¥â ¯à®¢®¤¨âìáï ¨¬¥­­® ¢ â ª®© ä®à¬¥. �¥¯¥àì
à¥çì ¨¤ñâ ® ¢ë¯ãáª­¨ª å ¤¥¢ïâëå ª« áá®¢. �à¥¤¯®« £ ¥âáï ¨â®£®¢ãî  â-
â¥áâ æ¨î ¤¥¢ïâ¨ª« áá­¨ª®¢ â ª ¦¥ ¯à®¢®¤¨âì ¢ ä®à¬¥ ¥¤¨­®£® £®áã¤ à-
áâ¢¥­­®£® íª§ ¬¥­ . � íâ® §­ ç¨â â¥ ¯à®¡«¥¬ë, ª®â®àë¥ ¢®§­¨ª îâ ¯à¨
®¡ãç¥­¨¨ ¨ ¯®¤£®â®¢ª¥ ¢ë¯ãáª­¨ª®¢ ®¤¨­­ ¤æ âëå ª« áá®¢ ­ ç¨­ îâ ¥éñ
¢ ¡®«¥¥ ®áâà®© ä®à¬¥ ¢áâ ¢ âì ¯¥à¥¤ ãç¨â¥«ï¬¨ ¯à¨ ¯®¤£®â®¢ª¥ ¤¥¢ïâ¨ª-
« áá­¨ª®¢.

� á¢®¥© áâ âì¥ ý�®¤¥à­¨§ æ¨ï áà¥¤­¥© èª®«ë ¨ ¬ â¥¬ â¨ç¥áª®£® ®¡-
à §®¢ ­¨ïþ �.�. �ã¤àï¢æ¥¢ ®â¬¥â¨«: ý. . . ç¨á«® ç á®¢, ®â¢®¤¨¬®¥ ­ 
¥áâ¥áâ¢¥­­®-¬ â¥¬ â¨ç¥áª¨¥ ¯à¥¤¬¥âë, ­¥¤®áâ â®ç­® ¤«ï â®£®, çâ® ¡ë ¨å
¬®¦­® ¡ë«® ª ç¥áâ¢¥­­® ¨§ãç¨âì ¢ ®¡ê¥¬¥, ­¥®¡å®¤¨¬®¬ ¤«ï ¯à®¤®«¦¥-
­¨ï ®¡ãç¥­¨ï ¢ ���¥, ¨ ¤«ï â®£®, çâ®¡ë ¬®¦­® ¡ë«® à §¢¨âì ¢ ­ã¦­®©
áâ¥¯¥­¨ ªã«ìâãàã ¬ëè«¥­¨ï ãç¥­¨ª þ. � ¤ «¥¥: ý�¥¤®áâ â®ç­ë© ãà®¢¥­ì
¨§ãç¥­¨ï ¬ â¥¬ â¨ª¨ . . . ¢ ¬« ¤è¨å ª« áá å ¬®¦¥â áãé¥áâ¢¥­­® § âàã¤-
­¨âì ã£«ã¡«¥­­®¥ ¨§ãç¥­¨¥ . . . ¢ áâ àè¨å á¯¥æ¨ «¨§¨à®¢ ­­ëå ª« áá åþ.
�®íâ®¬ã, ¤«ï ãá¯¥è­®£® ¤ «ì­¥©è¥£® ®¡ãç¥­¨ï, ª ª ¢ ¯à®ä¨«ì­ëå, â ª
¨ ¢ ®¡é¥®¡à §®¢ â¥«ì­ëå ª« áá å ­¥®¡å®¤¨¬® ã«ãçè¨âì ¯®¤£®â®¢ªã ¨ ¢
¯¥à¢ãî ®ç¥à¥¤ì ¯® ¬ â¥¬ â¨ç¥áª¨¬ ¤¨áæ¨¯«¨­ ¬ ¢ 7{9 ª« áá å,  , ª ª ¨§-
¢¥áâ­®, â¥áâ¨à®¢ ­¨ï ­¥ á¯®á®¡áâ¢ãîâ íâ®¬ã. �¤­ ª®, ¤«ï ãá¯¥è­®© á¤ ç¨
¥¤¨­®£® £®áã¤ àáâ¢¥­­®£® íª§ ¬¥­ , â¥áâë ¤®«¦­ë áâ âì ®¤­®© ¨§ ç áâ®
¨á¯®«ì§ã¥¬ëå ä®à¬ ¯à®¢¥àª¨ §­ ­¨© ­  ãà®ª å. �ç¨â¥«ï¬ ­¥®¡å®¤¨¬®
à¥è âì ¯®áâ ¢«¥­­ë¥ ®¡é¥áâ¢®¬ ­®¢ë¥ § ¤ ç¨ ¯à¨ áâ à®¬,   ç é¥ ¨ ¬¥­ì-
è¥¬ ª®«¨ç¥áâ¢¥ ç á®¢. � á¢ï§¨ á® ¢á¥¬ ¢ëè¥¯¥à¥ç¨á«¥­­ë¬ áâ ­®¢¨âáï
¢áñ ¡®«¥¥  ªâã «ì­®© ¯à®¡«¥¬  ¨­â¥­á¨ä¨ª æ¨¨ ®¡ãç¥­¨ï ¬ â¥¬ â¨ª¥ ¢
7{9 ª« áá å á®¢à¥¬¥­­®© áà¥¤­¥© ®¡é¥®¡à §®¢ â¥«ì­®© èª®«ë.

�à®ä¥áá®à �.�. �¥âà®¢  ¢ á¢®¥© ¤®ªâ®àáª®© ¤¨áá¥àâ æ¨¨ ý� ãç­®-
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¬¥â®¤¨ç¥áª¨¥ ®á­®¢ë ¨­â¥­á¨ä¨ª æ¨¨ ®¡ãç¥­¨ï ¬ â¥¬ â¨ç¥áª¨¬ ¤¨áæ¨¯-
«¨­ ¬ ¢ ¢ëáè¨å ãç¥¡­ëå § ¢¥¤¥­¨ïåþ à áá¬ âà¨¢ «   ªâ¨¢¨§ æ¨î, ¨­-
¤¨¢¨¤ã «¨§ æ¨î, ¤¨ää¥à¥­æ¨ æ¨î, ¤¨¢¥àá¨ä¨ª æ¨î, ®¯â¨¬¨§ æ¨î, ª®¬-
¯ìîâ¥à¨§ æ¨î, ¯®¢ëè¥­¨¥ íää¥ªâ¨¢­®áâ¨, ¯à®¡«¥¬­®¥ ¨ ¯à®£à ¬¬¨à®-
¢ ­­®¥ ®¡ãç¥­¨¥ ª ª á¯®á®¡ë ®à£ ­¨§ æ¨¨ ¨ à¥ «¨§ æ¨¨ ¨­â¥­á¨ä¨ª æ¨¨
®¡ãç¥­¨ï ¬ â¥¬ â¨ª¥ ¢ ���¥. �­®£¨¥ ¯®«®¦¥­¨ï ¨§ ¥¥ à ¡®âë ¯à¨¬¥­¨¬ë
¯à¨ ®¡ãç¥­¨¨ ¬ â¥¬ â¨ª¥ ¢ áà¥¤­¥© ®¡é¥®¡à §®¢ â¥«ì­®© èª®«¥.

�à®¢¥¤ñ­­ë¥ ­ ¬¨ ¨áá«¥¤®¢ ­¨ï ¯®ª § «¨, çâ® ¯à¨¬¥­¥­¨¥ ®â¤¥«ì­ëå
ä®à¬ ¨­â¥­á¨ä¨ª æ¨¨ ¯à¨ ®¡ãç¥­¨¨ ¬ â¥¬ â¨ª¥ ¢ áà¥¤­¥© èª®«¥ ¨ ¢ ç áâ-
­®áâ¨ ¢ 7{9 ª« áá å ­¥ ¤ ¥â âà¥¡ã¥¬ëå à¥§ã«ìâ â®¢. �®§­¨ª«  £¨¯®â¥§  ®
æ¥«¥á®®¡à §­®áâ¨ ¨á¯®«ì§®¢ ­¨ï ª®¬¯«¥ªá  à §«¨ç­ëå á¯®á®¡®¢ ®à£ ­¨§ -
æ¨¨ ¨ à¥ «¨§ æ¨¨ ¨­â¥­á¨ä¨ª æ¨¨ ®¡ãç¥­¨ï.

� ­­ë¥ à¥§ã«ìâ âë ¨áá«¥¤®¢ ­¨ï ¯®§¢®«¨«¨ ¢¢¥áâ¨ â¥à¬¨­ ýª®¬¯«¥ª-
á­ ï ¨­â¥­á¨ä¨ª æ¨ï ®¡ãç¥­¨ï ¬ â¥¬ â¨ª¥þ.

�®¬¯«¥ªá­ ï ¨­â¥­á¨ä¨ª æ¨ï ®¡ãç¥­¨ï ¬ â¥¬ â¨ª¥ | íâ® á®ç¥â ­¨¥
­¥áª®«ìª¨å ¢¨¤®¢ ¨­â¥­á¨ä¨ª æ¨¨, ¯à¥¤­ §­ ç¥­­®¥ ¤«ï ¯®¢ëè¥­¨ï íä-
ä¥ªâ¨¢­®áâ¨ ¯à®æ¥áá  ®¡ãç¥­¨ï ¬ â¥¬ â¨ª¥ ¨ ¥£® ®¯â¨¬¨§ æ¨¨.

�­ «¨§ à §«¨ç­ëå ª®¬¡¨­ æ¨© ä®à¬ ¨ ¬¥â®¤®¢ ¯®ª § «, çâ® ¨§ ¢á¥£®
¬­®£®®¡à §¨ï ¨­â¥­á¨ä¨ª æ¨¨ ¯à¨ ®¡ãç¥­¨¨ ¬ â¥¬ â¨ª¥ ¢ áà¥¤­¥© ®¡é¥-
®¡à §®¢ â¥«ì­®© èª®«¥ ¢ á¥¤ì¬ëå-¤¥¢ïâëå ª« áá å ­ ¨«ãçè¨¥ à¥§ã«ìâ âë
¤ ¥â á®ç¥â ­¨¥  ªâã «¨§ æ¨¨, ¯à®¡«¥¬­®£® ®¡ãç¥­¨ï ¨ ¤¨ää¥à¥­æ¨ æ¨¨.

�������� ����������: ������ � ��������

� ªãá¥¢  �.�., � ª¥¥¢  �.�.
�¨¦­¥ª ¬áª¨© å¨¬¨ª®-â¥å­®«®£¨ç¥áª¨© ¨­áâ¨âãâ

e-mail: bakeeva@mail333.com
� £àã¯¯¥ äã­¤ ¬¥­â «ì­ëå ­ ãª ®â­®áïâ ­ ãª¨, çì¨ ®á­®¢­ë¥ ®¯à¥¤¥-

«¥­¨ï, ¯®­ïâ¨ï ¨ § ª®­ë ¯¥à¢¨ç­ë, ­¥ ï¢«ïîâáï á«¥¤áâ¢¨ï¬¨ ¤àã£¨å ­ ãª,
­¥¯®áà¥¤áâ¢¥­­® ®âà ¦ îâ, á¨áâ¥¬ â¨§¨àãîâ, á¨­â¥§¨àãîâ ¢ § ª®­ë ¨ § -
ª®­®¬¥à­®áâ¨ ä ªâë, ï¢«¥­¨ï ¯à¨à®¤ë ¨ ®¡é¥áâ¢ . �¤­®© ¨§ â ª¨å ­ ãª
ï¢«ï¥âáï ¬ â¥¬ â¨ª . � ¬® á®¤¥à¦ ­¨¥ ªãàá  ¬ â¥¬ â¨ª¨ ¨ á®¢à¥¬¥­-
­ ï ¬¥â®¤¨ª  ¥£® ¯à¥¯®¤ ¢ ­¨ï ®¡¥á¯¥ç¨¢ îâ ¢®§¬®¦­®áâì æ¥«¥­ ¯à ¢«¥­-
­®£® à §¢¨â¨ï «®£¨ç¥áª®£® ¬ëè«¥­¨ï ®¡ãç îé¨åáï, ã¬¥­¨ï à æ¨®­ «ì­®
¨ â¢®àç¥áª¨ ¢ë¯®«­ïâì § ¤ ­¨ï, ã¬¥­¨ï ¯®«ì§®¢ âìáï ãç¥¡­ë¬ ¨ á¯à ¢®ç-
­ë¬ ¬ â¥à¨ «®¬ ¨ â.¤. �¤­ ª® ¤«ï â®£® çâ®¡ë à¥ «¨§®¢ âì íâ¨ ¢®§¬®¦-
­®áâ¨ ªãàá  ¬ â¥¬ â¨ª¨, ­ã¦­® ¯à® ­ «¨§¨à®¢ âì, ª ª¨¬¨ ¯ãâï¬¨ á«¥-
¤ã¥â ®áãé¥áâ¢«ïâì à §¢¨â¨¥ â ª¨å ã¬¥­¨© ¨ ­ ¢ëª®¢, ¢ë¤¥«¨âì ­ ¨¡®«¥¥
áãé¥áâ¢¥­­ë¥ ¨§ ­¨å.

�â¬¥â¨¬, çâ® ä ªâ¨ç¥áª¨ ¢¥áì ãç¥¡­ë© ¯à®æ¥áá («¥ªæ¨¨, ¯à ªâ¨ç¥áª¨¥
§ ­ïâ¨ï, § ç¥âë, íª§ ¬¥­ë, ªãàá®¢ë¥ ¯à®¥ªâë) ­ ¯à ¢«¥­ ¢ ¯¥à¢ãî ®ç¥-
à¥¤ì ­  ¯¥à¥¤ çã áâã¤¥­â ¬ ­¥ª®â®à®© áã¬¬ë §­ ­¨©, ¢ ¬¥­ìè¥© áâ¥¯¥­¨
| ­  ä®à¬¨à®¢ ­¨¥ ã ­¨å ã¬¥­¨©, ¨ ¯®çâ¨ á®¢á¥¬ ­¥ ®à¨¥­â¨àã¥â ­  à §¢¨-
â¨¥ ã ¡ã¤ãé¨å á¯¥æ¨ «¨áâ®¢ â¢®àç¥áª®£®, á ¬®áâ®ïâ¥«ì­®£®, ªà¨â¨ç¥áª®£®
®â­®è¥­¨ï ª ¨§« £ ¥¬®¬ã ¨«¨ ­ ¯¥ç â ­­®¬ã ¢ ãç¥¡­¨ª¥ ¬ â¥à¨ «ã.
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� ª ¯¨è¥â � à« �­®¯ª¥, ý¯à®æ¥áá ¯¥¤ £®£¨ç¥áª®£® àãª®¢®¤áâ¢  ¤®«-
¦¥­ ¡ëâì ®à£ ­¨§®¢ ­ â ª¨¬ ®¡à §®¬, çâ®¡ë ®áãé¥áâ¢«ï«®áì ¢á¥áâ®à®­-
­¥¥ à §¢¨â¨¥ «¨ç­®áâ¨ ¡ã¤ãé¥£® á¯¥æ¨ «¨áâ . � ª ¯®ª §ë¢ ¥â ®¯ëâ, íâ®£®
­¥ ¤®áâ¨çì, ¥á«¨ ãç¥¡­ë© ¯à¥¤¬¥â ¯« ­¨àã¥âáï â®«ìª® ¨áå®¤ï ¨§ ­¥®¡å®-
¤¨¬®áâ¨ ¯¥à¥¤ ç¨ ¨ ¢®á¯à¨ïâ¨ï §­ ­¨©, ¯à¥¤áâ ¢«ï¥âáï â®«ìª® ª ª á®¢®-
ªã¯­®áâì ãç¥¡­ëå ª®­æ¥¯æ¨©, ®¡¥á¯¥ç¨¢ ¥âáï â®«ìª® «¥ªæ¨ï¬¨ ¨ á¥¬¨­ à-
áª¨¬¨ § ­ïâ¨ï¬¨, ¨ â.¯.,   ª®­âà®«¨àã¥âáï ¨áª«îç¨â¥«ì­® ¯ãâ¥¬ íª§ ¬¥-
­ æ¨®­­®© ¯à®¢¥àª¨ §­ ­¨©þ. �áâ¥áâ¢¥­­® ¢®§­¨ª ¥â ¯à®¡«¥¬ , ª ª®¥ ¨§
¤¢ãå ¢¨¤®¢ ®¡ãç¥­¨ï | â¥®à¥â¨ç¥áª®¥ ¨«¨ ¯à ªâ¨ç¥áª®¥ | ®¡¥á¯¥ç¨¢ ¥â
®¯â¨¬¨§ æ¨î ¯à®æ¥áá  ®¡ãç¥­¨ï, ¯®¢ëè¥­¨¥ ¥£® íää¥ªâ¨¢­®áâ¨.

�®â¨¬ ®â¬¥â¨âì, çâ® â¥à¬¨­ë ýâ¥®à¥â¨ç¥áª®¥þ ¨ ý¯à ªâ¨ç¥áª®¥þ ®¡ã-
ç¥­¨¥ ¨¬¥îâ ®á­®¢ ­¨ï, ¯®áâ®«ìªã, ¯®áª®«ìªã ®âà ¦ îâ á¯¥æ¨ä¨ç¥áª¨¥
®á®¡¥­­®áâ¨ ®à£ ­¨§ æ¨®­­®-äã­ªæ¨®­ «ì­®£® ¥¤¨­áâ¢  ¬¥¦¤ã àãª®¢®¤áâ-
¢®¬ ¯à¥¯®¤ ¢ â¥«ï ¨ ¤¥ïâ¥«ì­®áâìî ®¡ãç ¥¬®£®. �¥à §àë¢­®¥ ¥¤¨­áâ¢® ¨
¯®áâ®ï­­®¥ ¢§ ¨¬®¤¥©áâ¢¨¥ ¬¥¦¤ã â¥®à¨¥© ¨ ¯à ªâ¨ª®© ¤¥â¥à¬¨­¨àãîâ
®à£ ­¨ç¥áªãî á¢ï§ì ¬¥¦¤ã â¥®à¥â¨ç¥áª¨¬ ¨ ¯à ªâ¨ç¥áª¨¬ ®¡ãç¥­¨¥¬.

�¥®à¥â¨ç¥áª®¥ ®¡ãç¥­¨¥ ¢ ¢ã§ å ®áãé¥áâ¢«ï¥âáï ¢ ®á­®¢­®¬ ¯®áà¥¤áâ-
¢®¬ «¥ªæ¨¨. �ë á®£« á­ë á ¬­¥­¨¥¬, çâ® «¥ªæ¨ï | ­  á¥£®¤­ïè­¨© ¤¥­ì,
ï¢«ï¥âáï ­ ¨¡®«¥¥ íää¥ªâ¨¢­®© ä®à¬®© ®¡ãç¥­¨ï ¨ ¢®á¯¨â ­¨ï. �¬¥­­®
«¥ªæ¨ï ¯®¬®£ ¥â ®¢« ¤¥âì ®á­®¢­ë¬¨ §­ ­¨ï¬¨ á ¬¨­¨¬ «ì­®© § âà â®©
¢à¥¬¥­¨, ¤ ¥â ¢®§¬®¦­®áâì ¨­ä®à¬¨à®¢ âì áà §ã ¡®«ìèãî  ã¤¨â®à¨î ¯®
­¥®¡å®¤¨¬ë¬ ¢®¯à®á ¬.

�à ªâ¨ç¥áª¨¥ § ­ïâ¨ï ¯® ¬ â¥¬ â¨ª¥ ¯à¥¤áâ ¢«ïîâ, ¢ ¡®«ìè¨­áâ¢¥
á¢®¥¬, à¥è¥­¨¥ § ¤ ç. �à¨¬¥àë ¨ § ¤ ç¨, à¥è ¥¬ë¥ ­  § ­ïâ¨ïå, ¬®¦­® ¢
á®®â¢¥âáâ¢¨¨ á ¨å æ¥«ï¬¨ £àã¡® à §¡¨âì ­  ¤¢  â¨¯ : ­ ¯à ¢«¥­­ë¥ ­  ¨«-
«îáâà æ¨î â¥®à¨¨ ¨ ­  ®âà ¡®âªã ­ ¢ëª®¢. �ë áç¨â ¥¬, çâ® ¯à¨ ¯à®¢¥¤¥-
­¨¨ § ­ïâ¨© ¦¥« â¥«ì­®, ¯® ¢®§¬®¦­®áâ¨, ®â¤ ¢ âì á¥¡¥ ®âç¥â ¢ â®¬, ª ª ï
¨¬¥­­® æ¥«ì ¯à¥á«¥¤ã¥âáï. �¥«® ¢ â®¬, çâ® ¯à¨¬¥àë ¨ § ¤ ç¨ ¯¥à¢®£® â¨¯ 
¬®£ãâ § âà £¨¢ âì á ¬ãî à §­®®¡à §­ãî â¥¬ â¨ªã, ®¤­ ª® ¨å ç¨á«® ¤«ï
ª ¦¤®© â¥¬ë ¢¥áì¬  ®£à ­¨ç¥­®. � ®â«¨ç¨¥ ®â íâ®£® ª®«¨ç¥áâ¢® ¯à¨¬¥à®¢
¨ § ¤ ç ¯® â¥¬ ¬, á¢ï§ ­­ë¬ á ®âà ¡®âª®© ¯à ªâ¨ç¥áª¨å ­ ¢ëª®¢, ¤®«¦­®
¡ëâì §­ ç¨â¥«ì­® ¡®«ìè¨¬, ®¤­ ª® á ¬¨ íâ¨ â¥¬ë á«¥¤ã¥â ®â¡¨à âì ®ç¥­ì
âé â¥«ì­®, á ãç¥â®¬ ¨å §­ ç¨¬®áâ¨ ¢ ­ áâ®ïé¥¥ ¢à¥¬ï. �à®¡«¥¬  ®â¡®à 
â¥¬, âà¥¡ãîé¨å ¯à ªâ¨ç¥áª®© ®âà ¡®âª¨, ï¢«ï¥âáï ¢¥áì¬  ¢ ¦­®© ¨ ¬®¦¥â
à¥è âìáï ¤«ï à §«¨ç­ëå á¯¥æ¨ «ì­®áâ¥© ¯®-à §­®¬ã.

�®¢ëè¥­¨¥ íää¥ªâ¨¢­®áâ¨ ®¡ãç¥­¨ï ¬ â¥¬ â¨ª¥ ¬ë ¢¨¤¨¬ ¢ ¨­â¥£à -
æ¨¨ â¥®à¥â¨ç¥áª®£® ¨ ¯à ªâ¨ç¥áª®£® ®¡ãç¥­¨ï. �¤­¨¬ ¨§ ¢®§¬®¦­ëå ¯ãâ¥©
à¥è¥­¨ï â ª®£® ¯®¤å®¤  ï¢«ï¥âáï ¨á¯®«ì§ã¥¬ ï ­ ¬¨ ¬¥â®¤¨ª  ­ ¯à ¢«ï-
¥¬®£® ¨ ª®­âà®«¨àã¥¬®£® ®¡ãç¥­¨ï, ¢ ¦­¥©è¥© ä §®© ª®â®à®© ï¢«ï¥âáï
®á¬ëá«¥­¨¥, à áªàëâ¨¥ ¨ á¨áâ¥¬ â¨§ æ¨ï æ¥«¥© ¨§ãç¥­¨ï ¬ â¥¬ â¨ª¨; ¯®-
áâà®¥­¨¥ â ª®£® á®¤¥à¦ ­¨ï ®¡ãç¥­¨ï, ¯à¨ ª®â®à®¬ ã¢¥«¨ç¨¢ ¥âáï à®«ì
¬ â¥¬ â¨ª¨ ¯à¨ ®¡ãç¥­¨¨ ®¡é¥¯à®ä¥áá¨®­ «ì­ë¬ ¨ á¯¥æ¨ «ì­ë¬ ¤¨áæ¨¯-
«¨­ ¬ ¯ãâ¥¬ ãá¨«¥­¨ï ¬¥¦¯à¥¤¬¥â­ëå á¢ï§¥© íâ¨å ¤¨áæ¨¯«¨­ á ¬ â¥¬ -
â¨ª®© ¨, ­ ®¡®à®â, ¢ª«îç¥­¨¨ ¢ ¯à¥¯®¤ ¢ ­¨¥ ¬ â¥¬ â¨ª¨ § ¤ ç ¨§ ®¡é¥¯-
à®ä¥áá¨®­ «ì­ëå ¨ á¯¥æ¨ «ì­ëå ¤¨áæ¨¯«¨­. � ª ï ¬¥â®¤¨ª  ¯®§¢®«ï¥â
®¡¥á¯¥ç¨âì ­  ¢á¥å íâ ¯ å ®¡ãç¥­¨ï ã áâã¤¥­â®¢ ¯®âà¥¡­®áâ¨ ¢ ®¯à¥¤¥«¥­-
­ëå §­ ­¨ïå, ®à¨¥­â¨àã¥â ¨å ­  á ¬®áâ®ïâ¥«ì­®áâì, ãç¨âë¢ ¥â ¢§ ¨¬®-
¤¥©áâ¢¨¥ äã­¤ ¬¥­â «ì­®£® ªãàá  ¬ â¥¬ â¨ª¨ á ®¡é¥®¡à §®¢ â¥«ì­ë¬¨,
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®¡é¥â¥å­¨ç¥áª¨¬¨ ¨ á¯¥æ¨ «ì­ë¬¨ ¤¨áæ¨¯«¨­ ¬¨.
�à¨ â ª®© ®à£ ­¨§ æ¨¨ ®¡ãç¥­¨ï æ¥«¨ ä®à¬ã«¨àãîâáï ¢ ¢¨¤¥ § ¤ ç

¤¥ïâ¥«ì­®áâ¨ | á¨áâ¥¬ë ãç¥¡­ëå ¨ ¯à ªâ¨ç¥áª¨å § ¤ ç ¯® ª ¦¤®© â¥¬¥
¨«¨ à §¤¥«ã, ª®â®àë¥ ¤®«¦¥­ ¢ ¨â®£¥ ­ ãç¨âìáï à¥è âì ª ¦¤ë© ®¡ãç -
îé¨©áï. �à¨ç¥¬ íâ  á¨áâ¥¬  § ¤ ç á®áâ ¢«¥­  â ª, çâ® ®­  ¯®ª §ë¢ ¥â
áâã¤¥­â ¬ à®«ì ¨ §­ ç¥­¨¥ â¥å §­ ­¨©, ª®â®àë¬¨ ®­¨ ¤®«¦­ë ¢ ¤ ­­®¬
á«ãç ¥ ®¢« ¤¥âì.

�¯¨á®ª «¨â¥à âãàë
1. � áëà®¢ �.�. � â¥¬ â¨ª  ¨ ¤¨¤ ªâ¨ª  ¬ â¥¬ â¨ª¨ ¢® ¢âã§ å. { �§¤{¢® ���,

�®à®­¥¦, 1973. { 224 á.
2. �­®¯ª¥ �. �®¢ë¥ ¯ãâ¨ ãç¥¡ë ¢ ¢ã§¥// �®¢à¥¬¥­­ ï ¢ëáè ï èª®« , 1983. 3

(43), á. 104.
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��������������� ����������� � �������

� ������ ������� ����������

� « å®¢áª¨© �.�.
�®áá¨©áª¨© £®áã¤ àáâ¢¥­­ë© ã­¨¢¥àá¨â¥â ¨¬. �. � ­â 

� ç¨­ ï á® ¢â®à®© ¯®«®¢¨­ë XIX ¢¥ª  èª®«ì­®¥ ¨ ¢ã§®¢áª®¥ ¬ â¥¬ -
â¨ç¥áª®¥ ®¡à §®¢ ­¨¥ ¢ �®áá¨¨ ®á­®¢ë¢ «®áì ­  ç¥âëàñå ®á­®¢­ëå ¯à¨­-
æ¨¯ å: äã­¤ ¬¥­â «ì­®áâì, ¤®áâã¯­®áâì, ¤®å®¤ç¨¢®áâì ¨ ­ ãç­®áâì. �
å®âï ¢ ¯¥à¢®¥ ¯®á«¥à¥¢®«îæ¨®­­®¥ ¤¥áïâ¨«¥â¨¥ ¨§ §  ­¥à §ã¬­ëå íªá¯¥à¨-
¬¥­â®¢ (â¨¯  £àã¯¯®¢®© á¤ ç¨ íª§ ¬¥­®¢) èª®«ì­®¬ã ®¡à §®¢ ­¨î, ¢ â®¬
ç¨á«¥ ¨ ¬ â¥¬ â¨ç¥áª®¬ã, ¡ë« ­ ­¥áñ­ á¥àì¥§­ë© ãé¥à¡, ¢ ª®­æ¥ 30-å £®-
¤®¢ ¨ ®á®¡¥­­® ¢ ¯¥à¢ë¥ ¯®á«¥¢®¥­­ë¥ £®¤ë ¯à¨ àãª®¢®¤áâ¢¥ ¯à®á¢¥é¥­¨¥¬
­ àª®¬  �.�. �®âñ¬ª¨­ , äã­¤ ¬¥­â «ì­®¥ ¬ â¥¬ â¨ç¥áª®¥ ®¡à §®¢ ­¨¥ ¢
èª®« å ­ è¥© áâà ­ë ¤®áâ¨£«® ®ç¥­ì ¢ëá®ª®£® ãà®¢­ï. �ïâ­ ¤æ â¨«¥â¨¥
­ á ¦¤¥­¨ï ¢ èª®« å ä®à¬ «¨§®¢ ­­®£® ý¡ãà¡ ª¨áâáª®£®þ áâ¨«ï ¯à¥¯®-
¤ ¢ ­¨ï ¬ â¥¬ â¨ª¨ (1965{1980 ££.) ¨ ¯®á«¥¤®¢ ¢è¥¥ §  íâ¨¬ à¥ä®à¬  á
ãáâ ­®¢ª®© ­  ¢á¥®¡é¥¥ áà¥¤­¥¥ ®¡à §®¢ ­¨¥ (ª®â®à ï ä ªâ¨ç¥áª¨ ¢ë«¨-
« áì ¢® ¢á¥®¡éãî ¢ë¤ çã  ââ¥áâ â®¢ ¡¥§ à¥ «ì­ëå §­ ­¨©) §­ ç¨â¥«ì­®
á­¨§¨«¨ ãà®¢¥­ì ¬ â¥¬ â¨ç¥áª®© ¯®¤£®â®¢ª¨ ãç¥­¨ª®¢ áà¥¤­¨å èª®«.

�â® áª § «®áì ¨ ­  ¢ã§®¢áª®© äã­¤ ¬¥­â «ì­®© ¬ â¥¬ â¨ç¥áª®© ¯®¤-
£®â®¢ª¥, å®âï ¢ ¢ã§ å áâ à «¨áì ý­¥ á­¨¦ âì ¯« ­ªãþ ¤«ï ®á­®¢­ëå ¬ â¥-
¬ â¨ç¥áª¨å ªãàá®¢.

� XXI ¢¥ª¥ ­ áâã¯¨«  íà  ¢á¥®¡é¥© ª®¬¯ìîâ¥à¨§ æ¨¨. �ë­®ç­ ï íª®-
­®¬¨ª  ã¤ à¨«  ¯à¥¦¤¥ ¢á¥£® ¯® äã­¤ ¬¥­â «ì­®© â¥®à¥â¨ç¥áª®© ¯®¤-
£®â®¢ª¥ áâã¤¥­â®¢ ã­¨¢¥àá¨â¥â®¢ ¨ â¥å­¨ç¥áª¨å ¢ã§®¢. � â¥¬ â¨ª¨-
â¥®à¥â¨ª¨ áâ «¨ ý­¥¢®áâà¥¡®¢ ­ëþ. �®ï¢¨«¨áì ¤¥áïâª¨ ­®¢ëå á¢¥àå¬®¤-
­ëå á¯¥æ¨ «ì­®áâ¥©, ¢ ª®â®àëå äã­¤ ¬¥­â «ì­®© ¬ â¥¬ â¨ç¥áª®© ¯®¤£®-
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â®¢ª¥ ã¤¥«ï«®áì ¢áñ ¬¥­ìè¥ ¨ ¬¥­ìè¥ ¢­¨¬ ­¨ï. �§ à ¡®ç¨å ¯à®£à ¬¬ ¨á-
ª«îç «¨áì ¬­®£¨¥ ¢ ¦­ë¥ ¬ â¥¬ â¨ç¥áª¨¥ ªãàáë (®á®¡¥­­® £¥®¬¥âà¨ç¥á-
ª®£® ãª«®­ ),   ­  ¡ §®¢ë¥ ¬ â¥¬ â¨ç¥áª¨¥ ªãàáë ¢ë¤¥«ï«®áì ¢áñ ¬¥­ìè¥
ç á®¢. � ¯à¨¬¥à, ¢ ��� ¨¬. �. � ­â  ¢ ¯à®è«®¬ ãç¥¡­®¬ £®¤ã ­  á¯¥-
æ¨ «ì­®áâ¨ ý�à¨ª« ¤­ ï ¬ â¥¬ â¨ª þ  ­ «¨â¨ç¥áª ï £¥®¬¥âà¨ï ç¨â « áì
68 ç á®¢,   íâ®¬ ãç¥¡­®¬ £®¤ã | â®«ìª® 36 ç á®¢. � â ª®© äã­¤ ¬¥­â «ì-
­ë© ªãàá ª ª ý�¨«®á®äáª¨¥  á¯¥ªâë ¬ â¥¬ â¨ª¨þ, ¢ª«îç ¢è¨© ¨áâ®à¨î
¬ â¥¬ â¨ª¨ ¨ ç¨â ¢è¨©áï ­  ­ è¥¬ ä ªã«ìâ¥â¥ 10 «¥â ¤«ï ç¥â¢¥à®ªãàá-
­¨ª®¢ ¢á¥å á¯¥æ¨ «ì­®áâ¥© (68 ç á®¢), ¢ íâ®¬ ãç¥¡­®¬ £®¤ã ¡ë« ã¯à §¤­ñ­
¢®®¡é¥. �à¨ñ¬ ­  á¯¥æ¨ «ì­®áâì ý� â¥¬ â¨ª þ §  10 «¥â á®ªà â¨«áï ¢
­ è¥¬ ã­¨¢¥àá¨â¥â¥ ¢ âà¨ à § !

�á«¨ ãç¥áâì, çâ® ¯®¢á¥¬¥áâ­®¥ ¢¢¥¤¥­¨¥ ¢ èª®« å á 2009 £®¤  ®æ¥­ª¨
§­ ­¨© ¯® ��� ¥éñ ¡®«¥¥ á­¨§ïâ ®¡é¥â¥®à¥â¨ç¥áªãî ¬ â¥¬ â¨ç¥áªãî ¯®¤-
£®â®¢ªã ¢ èª®« å (ãç¨â¥«ï ¡ã¤ãâ áâ à âìáï â®«ìª® ãç¨âì à¥è âì § ¤ ç¨ ¢
®á­®¢­®¬ £àã¯¯ � ¨ �), â® ¢®§­¨ª ¥â á¥àìñ§­ ï ¯à®¡«¥¬  äã­¤ ¬¥­â «ì-
­®£® ¬ â¥¬ â¨ç¥áª®£® ®¡à §®¢ ­¨ï ¢ â¥ªãé¥¬ áâ®«¥â¨¨.

�à¨¬¥àë, ¯à¨¢¥¤ñ­­ë¥  ª ¤¥¬¨ª®¬ �.�. �à­®«ì¤®¬ ¢ ¨­â¥à¢ìî ¢ 2000
£®¤ã (ý� ãª  ¨ ¦¨§­ìþ ü12, 2000 £.) ¨ ­  ¯ à« ¬¥­âáª¨å á«ãè ­¨ïå ¢ 2002
£®¤ã, ¯à®áâ® ã¦ á îâ. 80% ãç¨â¥«¥© ¬ â¥¬ â¨ª¨ ��� ­¥ ¬®£ãâ ¡¥§ ª «ì-
ªã«ïâ®à  ­ ©â¨ áã¬¬ã 1/2+1/3. �  á¯¨à ­â äà ­æã§ á¯à®á¨« ã ­ è¥£®
 ª ¤¥¬¨ª  4/7 ¡®«ìè¥ ¨«¨ ¬¥­ìè¥ ¥¤¨­¨æë.

�¥ã¦¥«¨ ¬ë ¡ã¤¥¬ ª®¯¨à®¢ âì  ¬¥à¨ª ­áªãî ¨ § ¯ ¤­®¥¢à®¯¥©áªãî
á¨áâ¥¬ã ¯®¤£®â®¢ª¨ ¯® ¬ â¥¬ â¨ª¥ ¢ èª®« å ¨ ¢ã§ å ¨ ®âª ¦¥¬áï ®â ¨á-
â®à¨ç¥áª¨ á«®¦¨¢è¥©áï ¢ ­ è¥© áâà ­¥ á¨áâ¥¬ë ¬ â¥¬ â¨ç¥áª®£® ®¡à §®-
¢ ­¨ï, ¢ ª®â®à®© äã­¤ ¬¥­â «ì­®áâì, ¤®áâã¯­®áâì, ¤®å®¤ç¨¢®áâì ¨ ­ ãç-
­®áâì ¢á¥£¤  ¨£à «¨ £« ¢­ãî à®«ì?

���������� ����������������� �������
��� �������� ������ ����������

� «ë£¨­  �.�.
�®áª®¢áª¨© ¨­áâ¨âãâ à ¤¨®â¥å­¨ª¨, í«¥ªâà®­¨ª¨,  ¢â®¬ â¨ª¨

(â¥å­¨ç¥áª¨© ã­¨¢¥àá¨â¥â)
�¨áâ¥¬  ®¡ãç¥­¨ï ¢ ¢ëáè¥© èª®«¥ ¤® ­¥¤ ¢­¨å ¯®à ¡ë«  ®à¨¥­â¨à®-

¢ ­  ­  âà ¤¨æ¨®­­ë© ý§­ ­¨¥¢ë©þ ¯®¤å®¤. �à¨ â ª®¬ ¯®¤å®¤¥ £« ¢­ë¬
ï¢«ï¥âáï ¯¥à¥¤ ç  ¬®«®¤®¬ã ¯®ª®«¥­¨î §­ ­¨©, ã¬¥­¨©, ­ ¢ëª®¢, ­ ª®¯-
«¥­­ëå ¢ ¯à®æ¥áá¥ ¨áâ®à¨ç¥áª®£® à §¢¨â¨ï ®¡é¥áâ¢ . �à¨ íâ®¬ ã ãç é¨åáï
ä ªâ¨ç¥áª¨ ­¥ ä®à¬¨àã¥âáï ¤¥ïâ¥«ì­®áâì ¯® ¯à¨®¡à¥â¥­¨î ­®¢ëå §­ -
­¨©, á ¬®áâ®ïâ¥«ì­®¬ã ¨áá«¥¤®¢ ­¨î ¨ à¥è¥­¨î ¯à®ä¥áá¨®­ «ì­ëå ¯à®-
¡«¥¬. �®¢à¥¬¥­­ë¥ âà¥¡®¢ ­¨ï ª ãà®¢­î ¯®¤£®â®¢ª¨ ¢ë¯ãáª­¨ª®¢ ¢ëáè¥©
èª®«ë â ª®¢ë, çâ® ¯®«ãç ¥¬ë¥ ¯à¨ ®¡ãç¥­¨¨ §­ ­¨ï ¨ ã¬¥­¨ï ¤®«¦­ë
 ªâ¨¢­® ¨á¯®«ì§®¢ âìáï áã¡ê¥ªâ ¬¨ ¢ ¤ «ì­¥©è¥© ¯à®ä¥áá¨®­ «ì­®© ¤¥ï-
â¥«ì­®áâ¨. �ëáè ï èª®«  ¯à¨§¢ ­  ®¡¥á¯¥ç¨âì à §¢¨â¨¥ â¢®àç¥áª¨å á¯®-
á®¡­®áâ¥© ãç é¨åáï, ¨å ¨áá«¥¤®¢ â¥«ìáª¨å ­ ¢ëª®¢, ã¬¥­¨© ¯®«ãç âì ­®-
¢ë¥ §­ ­¨ï á ¬®áâ®ïâ¥«ì­®.
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�¥è¥­¨¥ â ª¨å ¯à®¡«¥¬ ¬®¦­® ¢¨¤¥âì ¢ à¥ «¨§ æ¨¨ ª®¬¯¥â¥­â­®áâ­®£®
¯®¤å®¤  ª ®¡à §®¢ â¥«ì­®¬ã ¯à®æ¥ááã. � ­­ë© ¯®¤å®¤  ªæ¥­â¨àã¥â ¢­¨¬ -
­¨¥ ¯¥¤ £®£®¢ ­¥ â®«ìª® ­  á®¤¥à¦ ­¨¨ ®¡ãç¥­¨ï, ­® ¨ ­  ¥£® à¥§ã«ìâ â å,
­  ä®à¬¨àã¥¬ëå á¯®á®¡­®áâïå ãç é¨åáï, ­  à §¢¨â¨¨ ¨å ¬ëè«¥­¨ï. �¥-
§ã«ìâ âë ¯®¤£®â®¢ª¨ á¯¥æ¨ «¨áâ  (¡ ª « ¢à , ¬ £¨áâà ) ¢ ¢ëáè¥© èª®«¥
¢ëà ¦ îâáï ¢ ä®à¬¥ ª®¬¯¥â¥­æ¨© | ®¡®¡é¥­­ëå å à ªâ¥à¨áâ¨ª, ®¯à¥¤¥-
«ïîé¨å ¥£® £®â®¢­®áâì ¨á¯®«ì§®¢ âì ¢¥áì á¢®© ¯®â¥­æ¨ « (§­ ­¨ï, ã¬¥­¨ï,
®¯ëâ, «¨ç­®áâ­ë¥ ª ç¥áâ¢ ) ¤«ï ãá¯¥è­®© ¤¥ïâ¥«ì­®áâ¨ ¢ ¯à®ä¥áá¨®­ «ì-
­®© áä¥à¥.

�®à¬¨à®¢ ­¨¥ ª®¬¯¥â¥­æ¨© ¢ë¯ãáª­¨ª  ¢ëáè¥£® ãç¥¡­®£® § ¢¥¤¥­¨ï
­ ç¨­ ¥âáï ã¦¥ á ¯¥à¢ëå á¥¬¥áâà®¢ ®¡ãç¥­¨ï, á ¤¨áæ¨¯«¨­ äã­¤ ¬¥­â «ì-
­®£® æ¨ª« , ª ª®â®à®¬ã ®â­®á¨âáï ªãàá ¢ëáè¥© ¬ â¥¬ â¨ª¨. �¥ «¨§ æ¨ï
ª®¬¯¥â¥­â­®áâ­®£® ¯®¤å®¤  ¢ ®¡à §®¢ â¥«ì­®¬ ¯à®æ¥áá¥ ¯à¥¤¯®« £ ¥â ¬®-
¤¥à­¨§ æ¨î á®¤¥à¦ ­¨ï ¬¥â®¤®¢ ¨ áà¥¤áâ¢ ®¡ãç¥­¨ï, ¢ ç áâ­®áâ¨, ¢ à ¬ª å
®â¤¥«ì­®£® ¯à¥¤¬¥â . �â® ­ è«® ®âà ¦¥­¨¥ ¢ íªá¯¥à¨¬¥­â «ì­®© ¬®¤¥«¨
ªãàá  ¢ëáè¥© ¬ â¥¬ â¨ª¨ ¤«ï â¥å­¨ç¥áª¨å ã­¨¢¥àá¨â¥â®¢ (¢ã§®¢), à §à -
¡®â ­­®©  ¢â®à®¬. �á­®¢ ­¨¥¬ ¬®¤¥«¨ ®¡ãç¥­¨ï ï¢«ï¥âáï ¨á¯®«ì§®¢ ­¨¥
¨¤¥© á¨áâ¥¬­®-¤¥ïâ¥«ì­®áâ­®£® ¯®¤å®¤ . �¥«¨ ®¡ãç¥­¨ï, á¢ï§ ­­ë¥ á ä®à-
¬¨à®¢ ­¨¥¬ ¡ §®¢®© ªã«ìâãàë «¨ç­®áâ¨, á®¤¥à¦ ­¨¥ ®¡ãç¥­¨ï, áã¡ê¥ªâë
®¡ãç¥­¨ï (¯¥¤ £®£ ¨ ãç é¨©áï), ¬¥â®¤ë ¨ áà¥¤áâ¢  ¯à¥¤áâ ¢«¥­ë ¢ ¬®¤¥«¨
¢ ¤¨ «¥ªâ¨ç¥áª®¬ ¥¤¨­áâ¢¥. � §¢ ­­ë¥ ª®¬¯®­¥­âë ¯® áãé¥áâ¢ã ï¢«ïîâáï
¯®¤á¨áâ¥¬ ¬¨ ¢ á®§¤ ¢ ¥¬®© æ¥«®áâ­®© á¨áâ¥¬¥ ®¡ãç¥­¨ï ¢ëáè¥© ¬ â¥¬ -
â¨ª¥. �¨áâ¥¬®®¡à §ãîé¨¬ ä ªâ®à®¬ ¢ëáâã¯ ¥â ¤¥ïâ¥«ì­®áâì áã¡ê¥ªâ®¢
¯¥¤ £®£¨ç¥áª®£® ¯à®æ¥áá . �¥¤ £®£¨ç¥áª¨© ¯à®æ¥áá ¯à¨ íâ®¬ (¢ ®â«¨ç¨¥
®â âà ¤¨æ¨®­­®£® ¯®¤å®¤ ) à áá¬ âà¨¢ ¥âáï ª ª æ¥«®áâ­ë©, ¤¢ãáâ®à®­­¨©
¯à®æ¥áá ¢§ ¨¬®¤¥©áâ¢¨ï ¯¥¤ £®£  ¨ ãç é¨åáï, ¯à¨ ª®â®à®¬ ãç¨âë¢ îâáï
à¥§ã«ìâ âë ®¡à â­®© á¢ï§¨.

�á­®¢­ë¬¨ ¯à¨­æ¨¯ ¬¨ íªá¯¥à¨¬¥­â «ì­®© ¬®¤¥«¨ ï¢«ïîâáï:

1) ¯à¨­æ¨¯ á¨áâ¥¬­®£® ¯®áâà®¥­¨ï á®¤¥à¦ ­¨ï ªãàá  ¢ëáè¥© ¬ â¥¬ â¨ª¨;
2) ¯à¨­æ¨¯ ®¯¨á ­¨ï ªãàá  ¢ëáè¥© ¬ â¥¬ â¨ª¨ ¢ ¥¤¨­áâ¢¥ ®¡é¥£®, ®á®-

¡¥­­®£® ¨ ¥¤¨­¨ç­®£®;
3) ¯à¨­æ¨¯ ®¯â¨¬ «ì­®£® á®ç¥â ­¨ï äã­¤ ¬¥­â «ì­®áâ¨ ¨ ¯à®ä¥áá¨®-

­ «ì­®© ­ ¯à ¢«¥­­®áâ¨ ®¡ãç¥­¨ï ¢ëáè¥© ¬ â¥¬ â¨ª¥ ¢ â¥å­¨ç¥áª®¬
¢ã§¥;

4) ¯à¨­æ¨¯ ¯à¥¤¬¥â­®© ¤¥ïâ¥«ì­®áâ¨ ¯à¨ ¨§ãç¥­¨¨ ¢ëáè¥© ¬ â¥¬ â¨ª¨;
5) ¯à¨­æ¨¯ à §¢¨¢ îé¥£® ®¡ãç¥­¨ï;
6) ¯à¨­æ¨¯ ¥¤¨­áâ¢  ®á­®¢ ¯®¤£®â®¢ª¨ ¯¥¤ £®£  ¨ ãç¥­¨ª  ¯® íªá¯¥à¨¬¥­-

â «ì­®© ¯à®£à ¬¬¥ á ãç¥â®¬ ®á®¡¥­­®áâ¥© ª ¦¤®£® áã¡ê¥ªâ  ¯à®æ¥áá ;
7) ¯à¨­æ¨¯ ¨­â¥£à æ¨¨ á®¢à¥¬¥­­ëå â¥å­®«®£¨© ®¡ãç¥­¨ï.

� á®¤¥à¦ ­¨¥ íªá¯¥à¨¬¥­â «ì­®£® ®¡ãç¥­¨ï ¢ª«îç¥­ë ­¥ â®«ìª® ¬ -
â¥¬ â¨ç¥áª¨¥, ­® ¨ ¬¥â®¤®«®£¨ç¥áª¨¥ §­ ­¨ï ¨ ã¬¥­¨ï. � ­¨¬ ®â­®áïâáï
§­ ­¨ï ®¡ ®¡é¨å ¬¥â®¤ å ¯®§­ ­¨ï (¬¥â®¤¥ á¨áâ¥¬­®£®  ­ «¨§ , ¬¥â®¤¥
á¨­â¥§ , ¬¥â®¤¥ ¬ â¥¬ â¨ç¥áª®£® ¬®¤¥«¨à®¢ ­¨ï), ¨å ¯à®æ¥¤ãà­®¬ á®áâ ¢¥
¨ §­ ­¨ï ® ¤¥ïâ¥«ì­®áâ¨. �®à¬¨àãîâáï ã¬¥­¨ï ¯à¨¬¥­ïâì ¬¥â®¤ë ¢ ¨á-
á«¥¤®¢ â¥«ìáª¨å æ¥«ïå ¯à¨ à¥è¥­¨¨ § ¤ ç ¯® ¬ â¥¬ â¨ª¥ ¨ ¯à¨ª« ¤­ëå
§ ¤ ç, ã¬¥­¨ï áâà®¨âì á¢®î ¤¥ïâ¥«ì­®áâì ¯® à¥è¥­¨î § ¤ ç á ¯à®ä¥á-
á¨®­ «ì­ë¬ á®¤¥à¦ ­¨¥¬. �á¯®«ì§®¢ ­¨¥ ®¡é¨å ¬¥â®¤®¢ ¯®§­ ­¨ï ¯à¨
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¨§ãç¥­¨¨ ¬ â¥¬ â¨ç¥áª¨å ¤¨áæ¨¯«¨­ à áªàë¢ ¥â ¢­ãâà¥­­¨¥ á¢ï§¨ ¬ â¥-
¬ â¨ç¥áª¨å ®¡ê¥ªâ®¢, ¨å áâàãªâãàã, æ¥«®áâ­ë¥ á¨áâ¥¬­ë¥ á¢®©áâ¢ , ¬­®£®-
®¡à §¨¥ ¢¨¤®¢, ¯®§¢®«ï¥â ãáâ ­®¢¨âì ¬¥¦¯à¥¤¬¥â­ë¥ ®â­®è¥­¨ï, ã¢¨¤¥âì
¯à¨ª« ¤­ãî §­ ç¨¬®áâì ¬ â¥¬ â¨ª¨, á®¥¤¨­¨âì ¥¥ á ¯à®ä¥áá¨®­ «ì­®©
áä¥à®©. �à£ ­¨§ æ¨ï ãá¢®¥­¨ï á®¤¥à¦ ­¨ï íªá¯¥à¨¬¥­â «ì­®£® ®¡ãç¥­¨ï
¯à®¢®¤¨âáï ¢ á®®â¢¥âáâ¢¨¨ á â¥®à¨¥© ¯®íâ ¯­®£® ä®à¬¨à®¢ ­¨ï ã¬áâ¢¥­-
­ëå ¤¥©áâ¢¨©.

�à¨ ®¡ãç¥­¨¨ ¢ëáè¥© ¬ â¥¬ â¨ª¥ ¨á¯®«ì§ãîâáï ¨­â¥à ªâ¨¢­ë¥ ¬¥-
â®¤ë, ä®à¬ë, áà¥¤áâ¢  ®¡ãç¥­¨ï: ¬®§£®¢®© èâãà¬, «¥ªæ¨ï-¤¨áªãáá¨ï, «¥ª-
æ¨ï ý¢¤¢®¥¬ á® áâã¤¥­â®¬þ, ¤¨áâ ­æ¨®­­®¥ ®¡ãç¥­¨¥.

�ªá¯¥à¨¬¥­â «ì­ ï ¬®¤¥«ì ®¡ãç¥­¨ï ¢ëáè¥© ¬ â¥¬ â¨ª¥ ¢ë¯®«­ï¥â
à §¢¨¢ îéãî äã­ªæ¨î, ®à¨¥­â¨àã¥â à¥§ã«ìâ âë ¨§ãç¥­¨ï ¯à¥¤¬¥â  ­ 
ä®à¬¨à®¢ ­¨¥ âà¥¡ã¥¬ëå ª®¬¯¥â¥­æ¨© á®¢à¥¬¥­­®£® á¯¥æ¨ «¨áâ  (¡ ª -
« ¢à , ¬ £¨áâà ), à¥ «¨§ã¥â ¨¤¥¨ «¨ç­®áâ­®-®à¨¥­â¨à®¢ ­­®£® ¯®¤å®¤  ª
®¡ãç¥­¨î, ï¢«ïîé¥£®áï ¯à¨®à¨â¥â­ë¬ ­ ¯à ¢«¥­¨¥¬ ¢ á¢¥â¥ £ã¬ ­¨§ æ¨¨
®¡à §®¢ ­¨ï.

������������� �������������� �������
� ������������ ������ ���������

� �������������� � �����������
�������������

� â¢¥¥¢ �.�.
�®áª®¢áª¨© £®áã¤ àáâ¢¥­­ë© ®¡« áâ­®© ã­¨¢¥àá¨â¥â

�®áª¢ , 125480, ã«. �« ­¥à­ ï, 7-3-655
�¥«.: 8-4954923992, e-mail: veyevtam@mail.ru

�¥®¬¥âà¨ï ï¢«ï¥âáï ¢ ¦­®© á®áâ ¢«ïîé¥© ¬ â¥¬ â¨ç¥áª®£® ®¡à §®¢ -
­¨ï, à §«¨ç­ë¥ ¢¥â¢¨ £¥®¬¥âà¨¨ ­ å®¤ïâáï ¢ â¥á­ëå ¢§ ¨¬®®â­®è¥­¨ï
¤àã£ á ¤àã£®¬ ¨ ¤àã£¨¬¨ à §¤¥« ¬¨ ¬ â¥¬ â¨ª¨, ¯à¥¦¤¥ ¢á¥£® á  «£¥¡-
à®© ¨ ¬ â¥¬ â¨ç¥áª¨¬  ­ «¨§®¬

�¥®¬¥âà¨ï ¢®§­¨ª«  ¨§ ¯à ªâ¨ª¨, ¢ ª®â®à®© § ª«îç¥­ë ¥¥ à¥ «ì­ë¥ ®á-
­®¢ ­¨ï. �¡é¥¨§¢¥áâ­®, çâ® äã­¤ ¬¥­â «ì­ë¥ ¯à®¡«¥¬ë ®¡®á­®¢ ­¨ï ¥¢-
ª«¨¤®¢®©,  ää¨­­®©, ¯à®¥ªâ¨¢­®©,  ­ «¨â¨ç¥áª®©, â ª ­ §ë¢ ¥¬ëå ­¥¥¢-
ª«¨¤®¢ëå £¥®¬¥âà¨©, ¤¨ää¥à¥­æ¨ «ì­®© £¥®¬¥âà¨¨ ï¢«ïîâáï á«®¦­ë¬¨,
£«ã¡®ª¨¬¨ ¨ ­¥ ¯®«ãç¨«¨ á¢®¥£® ®ª®­ç â¥«ì­®£® ¨ ¡¥á¯®¢®à®â­®£® à¥è¥-
­¨ï. �â® ¥áâ¥áâ¢¥­­®, £¥®¬¥âà¨ï | ­¥¨áç¥à¯ ¥¬ ï ­ ãª , ¨ ­¥ ï¢«ï¥âáï
¯®áâà®¥­­®© ®ª®­ç â¥«ì­® ¨ ­ ¢á¥£¤ .

ý� ç « þ �¢ª«¨¤  áë£à «¨ ®£à®¬­ãî à®«ì ¢ ¨áâ®à¨¨ ¬ â¥¬ â¨ª¨ ¨
¢á¥© ç¥«®¢¥ç¥áª®© ªã«ìâãàë, ¨ ®ª § «¨ ¨áª«îç¨â¥«ì­® ¡®«ìè®¥ ¢«¨ï­¨¥
­  ¤ «ì­¥©è¥¥ à §¢¨â¨¥ ¬ â¥¬ â¨ª¨ ¨ ¥¥ ¯à¥¯®¤ ¢ ­¨¥. �¤­ ª® ã¦¥ ¤ ¢­®
áâ «® ïá­®, çâ® á ­ ãç­®© â®çª¨ §à¥­¨ï á¨áâ¥¬ã  ªá¨®¬ ¨ ¯®áâã« â®¢ �¢-
ª«¨¤  ­¥«ì§ï ¯à¨§­ âì ¢¯®«­¥ ã¤®¢«¥â¢®à¨â¥«ì­®©. �à¨ ¨§«®¦¥­¨¨ £¥®-
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¬¥âà¨¨ ­¥¯®áà¥¤áâ¢¥­­® ¯® ý� ç « ¬þ ¯à¨å®¤¨âáï ¢ àï¤¥ á«ãç ¥¢ ¨á¯®«ì-
§®¢ âì ãâ¢¥à¦¤¥­¨ï, ª®â®àë¥ ï¢­® ­¥ ¢ëáª § ­ë ¨ ­¥ ¤®ª § ­ë.

�®«ìè®¥ ¢­¨¬ ­¨¥ ã¤¥«ï« £¥®¬¥âà¨¨ ¢¥«¨ª¨© �¥®­ à¤ �©«¥à, ¥£® ¯¥à-
¢ãî ç áâì ¤¢ãåâ®¬­¨ª  ý�¢¥¤¥­¨¥þ (1748 £.) ¢ á®¡à ­¨¨ á®ç¨­¥­¨© ¬®¦­®
áç¨â âì ¯¥à¢ë¬ ãç¥¡­¨ª®¬  ­ «¨â¨ç¥áª®© £¥®¬¥âà¨¨, ­ áâ®«ìª® á¢®¡®¤­®
¢ ­¥¬ ¯à®¢¥¤¥­® ¨áá«¥¤®¢ ­¨¥ ªà¨¢ëå ¨ ¯®¢¥àå­®áâ¥© á ¯®¬®éìî ¨å ãà ¢-
­¥­¨©. �¨¤¨¬® �. �©«¥à ¢¯¥à¢ë¥ ¢¢¥«  «£¥¡à ¨ç¥áª®¥ ¯®­ïâ¨¥ ª¢ §¨-
£àã¯¯ë ¢ á¢ï§¨ á § ¤ ç¥© ® « â¨­áª¨å ª¢ ¤à â å.

� ª®­æ¥ 60-å £®¤®¢ ¤¥¢ïâ­ ¤æ â®£® áâ®«¥â¨ï ¯¥à¥¤ ¬ â¥¬ â¨ç¥áª®© ®¡-
é¥áâ¢¥­­®áâìî ¢®§­¨ª«  § ¤ ç  ¯®áâà®¨âì â ªãî á¨áâ¥¬ã  ªá¨®¬ í«¥¬¥­-
â à­®© £¥®¬¥âà¨¨, ­  äã­¤ ¬¥­â¥ ª®â®à®©, ®¯¨à ïáì «¨èì ­  «®£¨ç¥áª¨¥
§ ª®­ë, ¡¥§ ááë«®ª ­  ­ £«ï¤­®áâì ¨ ®ç¥¢¨¤­®áâì, ¬®¦­® ¡ë«® ¡ë ¯®-
áâà®¨âì ¬­®£®íâ ¦­®¥ §¤ ­¨¥ ¢ëáè¥© £¥®¬¥âà¨¨. �â  § ¤ ç  ¡ë«  áâ¨-
¬ã«¨à®¢ ­  ¢á¥®¡é¨¬ ¯à¨§­ ­¨¥¬ ¨¤¥© �.�. �®¡ ç¥¢áª®£®, �.�. � ãáá ,
�. �¨¬ ­ , �­®è  �®«ìï¨ ® £¨¯¥à¡®«¨ç¥áª®© ¨ í««¨¯â¨ç¥áª®© £¥®¬¥âà¨©.

� ª®­æ¥ ¤¥¢ïâ­ ¤æ â®£® ¢¥ª  ¯®ï¢¨«¨áì ¬­®£®ç¨á«¥­­ë¥ à ¡®âë ¯®
®¡®á­®¢ ­¨î £¥®¬¥âà¨¨ â ª¨å ªàã¯­¥©è¨å ¬ â¥¬ â¨ª®¢, ª ª � è, �¥-
 ­®, �¨¥à¨ ¨ ¤àã£¨å. � ¨¡®«¥¥ ¨áç¥à¯ë¢ îé¨¬¨ ï¢¨«¨áì à ¡®âë � ¢¨¤ 
�¨«ì¡¥àâ  ¨ �¥à¬ ­  �¥©«ï. �­¨£  �. �¨«ì¡¥àâ  ý�á­®¢ ­¨ï £¥®¬¥âà¨¨þ
(1899 £) áë£à «  áãé¥áâ¢¥­­ãî à®«ì ¢ íâ®© á¥à¨¨ ¨áá«¥¤®¢ ­¨©. �®¦­®
áª § âì, çâ® ­ ç «áï ­®¢ë© íâ ¯  ªá¨®¬ â¨ç¥áª®£® ¬¥â®¤  ¢ £¥®¬¥âà¨¨.

�¨áâ¥¬   ªá¨®¬ �. �¨«ì¡¥àâ  ®¡« ¤ ¥â ­¥¯à®â¨¢®à¥ç¨¢®áâìî, ­¥§ ¢¨-
á¨¬®áâìî ¨ ¯®«­®â®© ¨ á«ã¦¨â ®¤­¨¬ ¨§ ®á­®¢­ëå áà¥¤áâ¢ ­®¢®£® ®¡®á­®-
¢ ­¨ï £¥®¬¥âà¨¨. �®âï ¯à®£à ¬¬  èª®«ë �¨«ì¡¥àâ  ¢ àï¤¥ ¯ã­ªâ®¢ ®ª -
§ « áì ãâ®¯¨ç­®©, ®­  á¯®á®¡áâ¢®¢ «  ¯®ï¢«¥­¨î æ¥­­¥©è¨å à¥§ã«ìâ â®¢
¢ ®¡« áâ¨ ®á­®¢ ­¨© ¬ â¥¬ â¨ª¨.

�¯ãáâï ¤¥áïâì «¥â ¯®á«¥ ¯®ï¢«¥­¨ï £¨«ì¡¥àâ®¢®©  ªá¨®¬ â¨ª¨ �à¨¤à¨å
�ãà, á«¥¤ãï ¨¤¥ï¬ �¥«¨ªá  �«¥©­  ¯à¥¤«®¦¨« ¤àã£ãî á¨áâ¥¬ã  ªá¨®¬
£¥®¬¥âà¨¨ | ®á­®¢ ­­ãî ­  à áá¬®âà¥­¨¨ ¤¢¨¦¥­¨©. � á¨áâ¥¬¥ �ãà 
¥áâì âà¨  ªá¨®¬ë, ãâ¢¥à¦¤ îé¨¥ çâ® ¤¢¨¦¥­¨ï ®¡à §ãîâ £àã¯¯ã ¯à¥-
®¡à §®¢ ­¨©. �é¥ ¤¥áïâ¨«¥â¨¥ á¯ãáâï �¥à¬ ­ �¥©«ì á®§¤ « ¢¥ªâ®à­ãî
 ªá¨®¬ â¨ªã, ®¡ê¥¤¨­ïîéãî ¢ ¥¤¨­ãî áå¥¬ã ¯à®¥ªâ¨¢­ãî,  ää¨­­ãî ¨
¥¢ª«¨¤®¢ã £¥®¬¥âà¨¨.

�¨«ì¡¥àâ®¢   ªá¨®¬ â¨ª  ¯®«­®áâìî ãâ®ç­¨«  ­¥ ¢¯®«­¥ á®¢¥àè¥­­ãî
á¨áâ¥¬ã  ªá¨®¬, á®§¤ ­­ãî �¢ª«¨¤®¬ ¡®«¥¥ ¤¢ãå âëáïç «¥â â®¬ã ­ § ¤, ¢
â® ¢à¥¬ï ª ª  ªá¨®¬ â¨ª¨ �ãà  ¨ �¥©«ï,   â ª¦¥ à ¡®âë �«¥©­  á¢ï§ «¨
£¥®¬¥âà¨î á ¯®­ïâ¨ï¬¨ £àã¯¯ ¯à¥®¡à §®¢ ­¨© ¨ ¢¥ªâ®à­®£® ¯à®áâà ­áâ¢ .

�ªá¨®¬ â¨ª¨ �. �¨«ì¡¥àâ  ¨ �. �¥©«ï, �à« ­£¥­áª ï ¯à®£à ¬¬ 
�. �«¥©­  ¢ ­ áâ®ïé¥¥ ¢à¥¬ï ï¢«ïîâáï ¢ ¦­®© á®áâ ¢­®© ç áâìî â¥¬ -
â¨ç¥áª®£® ãç¥¡­®£® ¯« ­  ¬ â¥¬ â¨ç¥áª¨å ®â¤¥«¥­¨© ¨ ä ªã«ìâ¥â®¢ ã­¨-
¢¥àá¨â¥â®¢, áà¥¤­¨å ¨ ¢ëáè¨å ¯¥¤ £®£¨ç¥áª¨å ãç¥¡­ëå § ¢¥¤¥­¨©.

�¤­ ª® ¢ ¯®«­®¬ ®¡ê¥¬¥ ¯à¨¢¥¤¥­­ë¥  ªá¨®¬ â¨ª¨ ­¥ ¬®£ãâ ¨§« £ âìáï
¢ áà¥¤­¥© èª®«¥, ¨§-§  ¨å £à®¬®§¤ª®áâ¨ ¨ âï¦¥«®¢¥á­®áâ¨. � ­ áâ®ïé¥¥
¢à¥¬ï ¢ áà¥¤­¥© èª®«¥ ¨§ãç îâ £¥®¬¥âà¨î ¯® à §«¨ç­ë¬ àãª®¢®¤áâ¢ ¬. �
®á­®¢­®¬, íâ® âà¨ ãç¥¡­¨ª  £¥®¬¥âà¨¨ | �®£®à¥«®¢  �.�., �â ­ áï­  �.�.,
�«¥ªá ­¤à®¢  �.�., ¯®íâ®¬ã £®¢®àïâ ® à §«¨ç­ëå  ªá¨®¬ â¨ª å èª®«ì-
­®£® ªãàá  £¥®¬¥âà¨¨. �¨âã æ¨ï áâ ­®¢¨âáï ¬­®£®¯« ­®¢®©, ª ª®¬ã ¯®¤-
å®¤ã ®â¤ âì ¯à¥¤¯®çâ¥­¨¥?
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� à ¡®â å  ª ¤¥¬¨ª  �«¥ªá ­¤à®¢  �.�. á®¤¥à¦¨âáï á¯à ¢¥¤«¨¢ ï ­ 
­ è ¢§£«ï¤ ªà¨â¨ª  ¯à¥®¡à §®¢ â¥«¥© èª®«ì­®£® ¯à¥¯®¤ ¢ ­¨ï £¥®¬¥âà¨¨,
ª®­áâ â¨àã¥âáï ãå®¤ ®â ­ £«ï¤­®áâ¨ ¨ ïá­®áâ¨ ®á­®¢ ­¨©. �à¥¤áâ ¢«ï¥âáï
¯®«¥§­ë¬ ¢¥à­ãâìáï ª ¯¥à¢®­ ç «ì­®© ïá­®áâ¨ �¢ª«¨¤ , ¯à¨¤¥à¦¨¢ ïáì
¢¬¥áâ¥ á â¥¬ «®£¨ç¥áª®© áâà®£®áâ¨ ®á­®¢ ­¨© £¥®¬¥âà¨¨ �. �¨«ì¡¥àâ . �
à ¡®â¥ å �«¥ªá ­¤à®¢  �.� â ª¦¥ ¯à¨¢®¤¨âáï ¯®áâà®¥­¨¥  ªá¨®¬ â¨ª¨ ¥¢-
ª«¨¤®¢  ¯à®áâà ­áâ¢ , ¤ îâáï ªà âª¨¥ ¤®¯®«­¥­¨ï ®¡  ­ «®£¨ç­ëå ®á­®-
¢ ­¨ïå £¥®¬¥âà¨¨ �.�. �®¡ ç¥¢áª®£® ¨  ää¨­­®© £¥®¬¥âà¨¨.

�®¢ë© ¯®¤å®¤ ª ®á­®¢ ­¨ï¬ £¥®¬¥âà¨¨ ¡ë« ¯à¥¤¯à¨­ïâ ¢ á¢ï§¨ á ®¡-
é¥©  «£¥¡à ¨§ æ¨¥© á®¢à¥¬¥­­®© ¤¨ää¥à¥­æ¨ «ì­®© £¥®¬¥âà¨¨. (�¤¥áì
¬ë ®áâ ¢«ï¥¬ ¢ áâ®à®­¥ £¥®¬¥âà¨ç¥áªãî  «£¥¡àã). �â® ­ ¯à ¢«¥­¨¥ ¢®áå®-
¤¨â ª âàã¤ ¬ �¥«¨ªá  �«¥©­ , �®äãá  �¨, �«¨ � àâ ­ , à ¡®â ¬ ¬­®£¨å
¬ â¥¬ â¨ª®¢ ¯® â¥®à¨¨ á¢ï§­®áâ¥© ¢ à áá«®¥­¨ïå. �®¢¥©è¥¥ à §¢¨â¨¥ £¥®-
¬¥âà¨¨ ¯®ª §ë¢ ¥â, çâ® äã­¤ ¬¥­â «ì­ãî à®«ì ¨£à îâ ­¥ â®«ìª® â¥®à¨ï
£àã¯¯ ¨  «£¥¡à �¨, ­® ¨ ¡®«¥¥ ®¡é¨¥  «£¥¡à ¨ç¥áª¨¥ ª®­áâàãªæ¨¨. �¤¥áì
¬ë ¨¬¥¥¬ ¢ ¢¨¤ã â¥®à¨î £« ¤ª¨å ­¥ áá®æ¨ â¨¢­ëå ã­¨¢¥àá «ì­ëå  «£¥¡à á
¨å ª á â¥«ì­ë¬¨ ®¡ê¥ªâ ¬¨. � ª ¢¬¥áâ® ¤¨ää¥à¥­æ¨àã¥¬®© £àã¯¯ë ¨ ¥¥
 «£¥¡àë �¨ ¯®ï¢«ï¥âáï £« ¤ª ï ª¢ §¨£àã¯¯  á ®¯à¥¤¥«¥­­ë¬¨ â®¦¤¥áâ-
¢ ¬¨ ¨ ¥¥ ª á â¥«ì­ ï âà®©­ ï á¨áâ¥¬  �¨. � ¨¡®«¥¥ ïàª® íâ® ¯à®§¢ã-
ç «® ¢ ¤¨ää¥à¥­æ¨ «ì­®© £¥®¬¥âà¨¨ ¢ á¢ï§¨ á  «£¥¡à ¨ç¥áª¨¬ ®¯¨á ­¨¥¬
¯à®áâà ­áâ¢  ää¨­­®© á¢ï§­®áâ¨ (¯à¥¦¤¥ ¢á¥£® á¨¬¬¥âà¨ç¥áª¨å ¨ à¥¤ãª-
â¨¢­ëå).

�¯¥à¢ë¥ ¨¤¥ï ® à áá¬®âà¥­¨¨  ää¨­­®£® ¯à®áâà ­áâ¢  ª ª ã­¨¢¥à-
á «ì­®©  «£¥¡àë ¡ë«  áä®à¬ã«¨à®¢ ­  ª ª £¨¯®â¥§   ª ¤¥¬¨ª®¬ � «ì-
æ¥¢ë¬ �.�. �®§¤­¥¥ ®â¤¥«ì­® ¡ë«  ®¯ã¡«¨ª®¢ ­   «£¥¡à ¨ç¥áª ï  ªá¨-
®¬ â¨ª   ää¨­­®£® ¯à®áâà ­áâ¢  ¢ à ¡®â å ¯à®ä¥áá®à  �.�. � ¡¨­¨­ .
� ª¨¬ ®¡à §®¬, ¡ë«® ¢ë¯®«­¥­® ¥¤¨­®®¡à §­®¥ ¯®áâà®¥­¨¥ ®á­®¢ â¥®à¨¨
 ää¨­­ëå ¯à®áâà ­áâ¢ ¨ ¬­®£®®¡à §¨©  ää¨­­®© á¢ï§­®áâ¨. �®­¥ç­®,
¯¥à¢®­ ç «ì­®¥ ¨§«®¦¥­¨¥ ¡ë«® ¨§«¨è­¥ á«®¦­ë¬ ¨ § ¬ëá«®¢ âë¬, á¥©-
ç á ¬®¦­® á¤¥« âì á®®â¢¥âáâ¢ãîéãî  ¤ ¯â æ¨î (­¥ ¢ ãé¥à¡ áâà®£®áâ¨).
� ¬¥â¨¬, çâ® ¤®ª § â¥«ìáâ¢® ¬­®£¨å ª« áá¨ç¥áª¨å â¥®à¥¬ ¯«®áª®áâ­®© ¨
¯à®áâà ­áâ¢¥­­®©  ää¨­­®© £¥®¬¥âà¨¨ ã¯à®é ¥âáï ¨ ­¥ âà¥¡ã¥â ¯à¨¢«¥-
ç¥­¨ï ¬¥âà¨ç¥áª¨å ¯®­ïâ¨©.

�®á«¥¤®¢ â¥«ì­® ¯à®¢®¤ï «¨­¨î ®¡®¡é¥­¨ï, ã¡¥¦¤ ¥¬áï, çâ® ¢  ­ «®-
£¨ç­ëå â¥à¬¨­ å ¬®¦¥â ¡ëâì áä®à¬ã«¨à®¢ ­   ªá¨®¬ â¨ª  ¤¥©áâ¢¨â¥«ì-
­®£® ¯à®¥ªâ¨¢­®£® ¯à®áâà ­áâ¢ .

�¥©ç á ã¦¥ ïá­®, çâ®  ªá¨®¬ â¨§ æ¨ï ¯®­ïâ¨© ¨ ®¯à¥¤¥«¥­¨©  ää¨­-
­®£® ¯à®áâà ­áâ¢ , ¯à®¥ªâ¨¢­®£® ¯à®áâà ­áâ¢ , ¬­®£®®¡à §¨ï  ää¨­­®©
á¢ï§­®áâ¨,   â ª¦¥ ª« áá¨ç¥áª®© ¬¥å ­¨ç¥áª®© á¨áâ¥¬ë ¬®¦¥â ¡ëâì ¢ë-
¯®«­¥­  ¢ ¥¤¨­ëå â¥à¬¨­ å ã­¨¢¥àá «ì­ëå  «£¥¡à (¢ ç áâ­®áâ¨ á áãé¥áâ-
¢¥­­ë¬ ¨á¯®«ì§®¢ ­¨¥¬ â¥®à¨¨ ª¢ §¨£àã¯¯) á ®¯à¥¤¥«¥­­ë¬¨ â®¦¤¥áâ-
¢ ¬¨.
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� ý��������þ ������ ��������� ����������
�¥à«¨­ �.�., �¥à«¨­  �.�.

���� ��� ý�ã¢ èáª¨© £®áã¤ àáâ¢¥­­ë© ã­¨¢¥àá¨â¥â
¨¬. �.�. �«ìï­®¢ þ

428015, �¥¡®ªá àë, �®áª®¢áª¨© ¯à®á¯¥ªâ, 15, � â¥¬ â¨ç¥áª¨©
ä ªã«ìâ¥â, ª ä¥¤à  ¬¥â®¤¨ª¨ ¯à¥¯®¤ ¢ ­¨ï ¬ â¥¬ â¨ª¨

�¥«.: 8(8352)459882, � ªá: (8352)428090, e-mail: merlina@cbx.ru

�à ¤¨æ¨®­­ë¬ ¬¥â®¤¨ç¥áª¨¬ ¯à¨­æ¨¯®¬ çâ¥­¨ï ¬ â¥¬ â¨ç¥áª¨å ªãà-
á®¢ ­  ¬ â¥¬ â¨ç¥áª¨å ¨ ä¨§¨ª®-¬ â¥¬ â¨ç¥áª¨å ä ªã«ìâ¥â å ã­¨¢¥àá¨-
â¥â®¢ �®áá¨¨ ï¢«ï¥âáï ¯à¨­æ¨¯ «¨­¥©­®áâ¨ ¨§«®¦¥­¨ï â¥®à¨¨. �â®â ¯à¨­-
æ¨¯ ¯à¥¤¯®« £ ¥â ¯®á«¥¤®¢ â¥«ì­®¥ ¨§«®¦¥­¨¥ ãç¥¡­®£® ¬ â¥à¨ « , ­ ç¨-
­ ï á ®¯¨á ­¨ï ­¥®¯à¥¤¥«ï¥¬ëå ¯®­ïâ¨©, ä®à¬ã«¨à®¢ª¨  ªá¨®¬ ¨ áâà®£®£®
¤®ª § â¥«ìáâ¢  ¯®á«¥¤ãîé¨å â¥®à¥¬ ¨ ®¯¨á ­¨ï ¯à¨«®¦¥­¨© á®®â¢¥âáâ¢ã-
îé¥© ¬ â¥¬ â¨ç¥áª®© â¥®à¨¨.

�­®£¨¥ £®¤ë à ¡®âë ¢ ¢ã§¥ ¯®¤â¢¥à¦¤ îâ ¯®«¥§­®áâì ¨ ­¥®¡å®¤¨¬®áâì
â ª®£® ¯®¤å®¤ . �®§¬®¦­®áâì ¥£® à¥ «¨§ æ¨¨ ®¯¨à « áì ­  ¤®áâ â®ç­® ¢ë-
á®ª¨© ãà®¢¥­ì ¨áå®¤­®© ¬ â¥¬ â¨ç¥áª®© ¯®¤£®â®¢ª¨  ¡¨âãà¨¥­â®¢ ¨ ¤®áâ -
â®ç­® ¡®«ìè®¥ ç¨á«® ãç¥¡­ëå ç á®¢, ®â¢®¤¨¬ëå ¤«ï ¢ë¯®«­¥­¨ï ãç¥¡­®£®
¯« ­  ¯® íâ¨¬ ¯à¥¤¬¥â ¬ ­  ãª § ­­ëå ä ªã«ìâ¥â å. � ç áâ­®áâ¨, ¬ë
¨¬¥¥¬ ¢ ¢¨¤ã ªãàá ¬ â¥¬ â¨ç¥áª®£®  ­ «¨§ , ç¨â ¥¬ë© ¢ ­ è¥¬ ã­¨¢¥à-
á¨â¥â¥ ¢ â¥ç¥­¨¥ ¤¢ãå ¯¥à¢ëå £®¤®¢ ®¡ãç¥­¨ï áâã¤¥­â®¢ ¯® 4 ç á  «¥ªæ¨©
¨ 4 ç á  ¯à ªâ¨ç¥áª¨å § ­ïâ¨© ¢ ­¥¤¥«î.

� ¯®á«¥¤­¨¥ ¯à¨¬¥à­® ¤¢  ¤¥áïâ¨«¥â¨ï á¨âã æ¨ï ­ ç «  ¨§¬¥­ïâìáï
¯à¥¦¤¥ ¢á¥£® ¢ ®â­®è¥­¨¨ ¯®¤£®â®¢ª¨  ¡¨âãà¨¥­â®¢. �®-¯à¥¦­¥¬ã ¬ë
­ ¡¨à ¥¬ ¤¢¥ £àã¯¯ë ­  ¯¥à¢ë© ªãàá ¯® á¯¥æ¨ «ì­®áâ¨ ý010101 � â¥¬ -
â¨ª þ. �®, ª ª ¬®¤­® á¥©ç á £®¢®à¨âì: ®áâ â®ç­ëå §­ ­¨© | ¯® ¬ â¥¬ -
â¨ª¥ | áâ ­®¢¨âáï ¢áñ ¬¥­ìè¥ ¨ ¬¥­ìè¥. �â® ­¨çãâì ­¥ ¯à®â¨¢®à¥ç¨â
¯®«®¦¨â¥«ì­ë¬ à¥§ã«ìâ â ¬ ¥¤¨­ëå £®áã¤ àáâ¢¥­­ëå íª§ ¬¥­®¢ ¯® ¬ â¥-
¬ â¨ª¥, ¯®áª®«ìªã íâ¨ §­ ­¨ï ¯à®¢¥àïîâáï ­¥¯®áà¥¤áâ¢¥­­® ¯®á«¥ ®ª®­ç -
­¨ï ®¡ãç¥­¨ï ¢ èª®«¥. �¥à¥àë¢ ¢ ¨§ãç¥­¨¨ ¬ â¥¬ â¨ª¨ á®áâ ¢«ï¥â ¤«ï
¯¥à¢®ªãàá­¨ª®¢ ¯®çâ¨ 12 ­¥¤¥«ì, ¢ â¥ç¥­¨¥ ª®â®àëå áà¥¤­¥áâ â¨áâ¨ç¥á-
ª¨© èª®«ì­¨ª ® ¬ â¥¬ â¨ª¥ ¨ ­¥ ¢á¯®¬¨­ ¥â. �¥ §­ ¥¬, ­ áª®«ìª® â®ç­®
ãâ¢¥à¦¤¥­¨¥, çâ® ­®¢ ï ¨­ä®à¬ æ¨ï, ­¥ § ªà¥¯«ï¥¬ ï ¯®á«¥¤ãîé¨¬¨ ã¯-
à ¦­¥­¨ï¬¨, ¨áç¥§ ¥â ¨§ ç¥«®¢¥ç¥áª®© ¯ ¬ïâ¨ á® áª®à®áâìî 80% ¢ ­¥¤¥«î.
� â¥¬ â¨ª , ª ª ¨§¢¥áâ­®, ®¯¥à¨àã¥â ®â¢«¥ç¥­­ë¬¨ ¯®­ïâ¨ï¬¨, á ª®â®-
àë¬¨ èª®«ì­¨ª ­¥ ¢áâà¥ç ¥âáï ¢ ¯®¢á¥¤­¥¢­®© ¦¨§­¨, ¨, ª ª á«¥¤áâ¢¨¥,
¯®á«¥ ¯®áâã¯«¥­¨ï ¢ ã­¨¢¥àá¨â¥â ¥£® ¯à¨å®¤¨âáï § ­®¢® ®¡ãç âì ¬ â¥¬ -
â¨ª¥. �â® ãâ¢¥à¦¤¥­¨¥ ®¡®á­®¢ë¢ ¥âáï à¥§ã«ìâ â ¬¨ ª®­âà®«ì­ëå à ¡®â
| â¥áâ®¢, ª®â®àë¥ ¬ë ã¦¥ ¢ â¥ç¥­¨¥ ¬­®£¨å «¥â ¯à®¢®¤¨¬ ­  ¯¥à¢®¬ § -
­ïâ¨¨ á ¯¥à¢®ªãàá­¨ª ¬¨.

�â® ª á ¥âáï ãç¥¡­ëå ç á®¢, ®â¢®¤¨¬ëå ­  ¨§ãç¥­¨¥ ¬ â¥¬ â¨ª¨, â®
§  ¨áª«îç¥­¨¥¬ ã¯®¬ï­ãâ®£® ¢ëè¥ ªãàá  ¬ â¥¬ â¨ç¥áª®£®  ­ «¨§ , ¬ â¥-
¬ â¨ç¥áª¨¥ ¯à¥¤¬¥âë ­  ¬ âä ª¥ ¨ â¥å­¨ç¥áª¨å ä ªã«ìâ¥â å ­¥ ¨¬¥îâ,
­  ­ è ¢§£«ï¤, ¤®áâ â®ç­®£® ¨å ª®«¨ç¥áâ¢ . � ¯à¨¬¥à, íâ® ®éãé ¥âáï
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¯à¨ çâ¥­¨¨ á¯¥æªãàá®¢, ¢ ª®â®àë¥ å®ç¥âáï ¨ ­ã¦­® ¢ª«îç âì ¯®á«¥¤­¨¥
à¥§ã«ìâ âë, ¯®«ãç¥­­ë¥ ¢ â¥®à¨¨,   ãç¥¡­®¥ ¢à¥¬ï ®£à ­¨ç¥­® ¦¥áâª¨¬¨
à ¬ª ¬¨ ãç¥¡­®£® ¯« ­ . �  â¥å­¨ç¥áª¨å ä ªã«ìâ¥â å ®¡ íâ®© ­¥å¢ âª¥
¢á¥¬ ¤ ¢­® ¨§¢¥áâ­®.

�¤¨­ ¨§ ¯à¨­æ¨¯¨ «ì­® ¢®§¬®¦­ëå ¯ãâ¥© à §à¥è¥­¨ï íâ®£® ¯à®â¨-
¢®à¥ç¨ï ¢¨¤¨âáï ­ ¬ ¢ à¥ «¨§ æ¨¨ ýªàã£®¢®£®þ ¯à¨­æ¨¯  ¯à¥¯®¤ ¢ ­¨ï
ãç¥¡­®£® ¯à¥¤¬¥â , ®¯¨á ­­ë© ¢ áâ âì¥ ¯à®ä¥áá®à  �¨à¨««®¢  �.�. [1]

� íâ®© áâ âì¥ ªàã£®¢®© ¯à¨­æ¨¯ ¨««îáâà¨àã¥âáï ç é¥ ¢á¥£® ¯à¨¬¥-
à ¬¨ ¨§ ¯à¥¯®¤ ¢ ­¨ï ä¨§¨ª¨. �ë ¯®¯ëâ «¨áì à¥ «¨§®¢ âì íâ®â ¯à¨­æ¨¯
¯à¨ çâ¥­¨¨ «¥ªæ¨© ¯® á¯¥æªãàáã ý�à ¥¢ë¥ § ¤ ç¨  ­ «¨â¨ç¥áª¨å äã­ª-
æ¨©þ ­  âà¥âì¥¬ ªãàá¥ ¬ â¥¬ â¨ç¥áª®£® ä ªã«ìâ¥â  �ã¢ èáª®£® £®áã­¨-
¢¥àá¨â¥â . �¡ëç­® íâ®â á¯¥æªãàá ç¨â ¥âáï ¢ á®®â¢¥âáâ¢¨¨ á ¨§¢¥áâ­®©
¬®­®£à ä¨¥© �.�. � å®¢  [2] ¯® «¨­¥©­®¬ã ¯à¨­æ¨¯ã: ¯®¤à®¡­® ¨§ãç -
îâáï á¢®©áâ¢  ¨­â¥£à «  â¨¯  �®è¨ ¨ ­  ¨å ®á­®¢ ­¨¨ à áá¬ âà¨¢ ¥âáï
ªà ¥¢ ï § ¤ ç  �¨¬ ­  ¨ ¨áá«¥¤ãîâáï á¨­£ã«ïà­ë¥ ¨­â¥£à «ì­ë¥ ãà ¢-
­¥­¨ï. �«¥¤ãï ¨¤¥¥ ªàã£®¢®£® ¯à¨­æ¨¯ , ¬ë ¢ ­ ç «¥ ¨§«®¦¨«¨ ¡¥§ ¤®-
ª § â¥«ìáâ¢ , ­® á ­¥®¡å®¤¨¬ë¬¨ ¯®ïá­¥­¨ï¬¨, ã¯®¬ï­ãâë¥ á¢®©áâ¢  ¨­-
â¥£à «  â¨¯  �®è¨, ¯®â®¬ ¬ë ¯à¨¢¥«¨ ¯®«­®¥ à¥è¥­¨¥ § ¤ ç¨ �¨¬ ­ 
¤«ï ®¤­®á¢ï§­®© ®¡« áâ¨ á £¥«ì¤¥à®¢áª¨¬¨ ª®íää¨æ¨¥­â ¬¨. �â®â ¬ â¥-
à¨ « § ­ï« ¯à¨¬¥à­® ¤¢¥ âà¥â¨ ãç¥¡­®£® ¢à¥¬¥­¨. � «¨èì ¯®á«¥ íâ®£®
¬ë ¢¥à­ã«¨áì ª ¤®ª § â¥«ìáâ¢ã ¢á¥å á¢®©áâ¢ ¨­â¥£à «  â¨¯  �®è¨, ¯à®-
¯ãé¥­­ëå ¯à¨ ¯¥à¢®­ ç «ì­®¬ ¨§«®¦¥­¨¨ ãç¥¡­®£® ¬ â¥à¨ « . � ª®© ¯®-
àï¤®ª ¯à®å®¦¤¥­¨ï ¤ «, á ®¤­®© áâ®à®­ë, ¢®§¬®¦­®áâì ã¦¥ ­  ¯¥à¢®¬
íâ ¯¥ á¯¥æ¨ «¨§ æ¨¨ ¯®áâ ¢¨âì ªãàá®¢ë¥ à ¡®âë, ­¥¯®áà¥¤áâ¢¥­­® á¢ï§ ­-
­ë¥ á â¥¬ â¨ª®© ­ ãç­ëå ¨áá«¥¤®¢ ­¨© ­  ª ä¥¤à¥,  , á ¤àã£®© áâ®à®­ë,
¯à¥¤áâ ¢¨« ¯à¥¯®¤ ¢ â¥«î á¢®¡®¤ã ¢ë¡®à : ª ª¨¥ â¥®à¥¬ë ¤®ª §ë¢ âì ¨
ª ª¨¥ â¥®à¥¬ë ¤ âì á ¬¨¬ áâã¤¥­â ¬ ¤«ï á ¬®áâ®ïâ¥«ì­®© ¯à®à ¡®âª¨,
â®-¥áâì, ¥áâ¥áâ¢¥­­ë¬ ®¡à §®¬ ®à£ ­¨§®¢ âì á ¬®áâ®ïâ¥«ì­ãî à ¡®âã áâã-
¤¥­â®¢. �à®¬¥ â®£®, ¯à¨ â ª®¬ á¯®á®¡¥ ¨§«®¦¥­¨ï á¯¥æªãàá  ¯®ï¢«ï¥âáï
¢®§¬®¦­®áâì ¢ª«îç âì ¢ ãç¥¡­ë© ¬ â¥à¨ « ¯®á«¥¤­¨¥ à¥§ã«ìâ âë ­ ãç-
­ëå ¨áá«¥¤®¢ ­¨©, ®¯ã¡«¨ª®¢ ­­ë¥ ¢ ­ ãç­ëå ¦ãà­ « å ¨«¨ ¯®«ãç¥­­ë¥
¯à¥¯®¤ ¢ â¥«ï¬¨ ª ä¥¤àë.

�â¬¥â¨¬, ­ ª®­¥æ, çâ® ã¢¥«¨ç¥­¨¥ ®¡êñ¬  ãç¥¡­®£® ¬ â¥à¨ «  ¯à®¨á-
å®¤¨â ¨ ¢ á ¬®¬ ªãàá¥ ¬ â¥¬ â¨ç¥áª®£®  ­ «¨§ . �«ï íâ®£® ¤®áâ â®ç­®
áà ¢­¨âì ®¡êñ¬: 1) 2-å â®¬®¢ ãç¥¡­¨ª  ¯® ¬ â ­ «¨§ã �ã¤àï¢æ¥¢  �.�.
25-«¥â­¥© ¤ ¢­®áâ¨ [3], 3-å â®¬®¢ ¨§¤ ­¨ï â®£® ¦¥ ãç¥¡­¨ª  ¯ïâ¨«¥â­¥©
¤ ¢­®áâ¨, 2) ®¤­®â®¬­®£® § ¤ ç­¨ª  �.�. �¥¬¨¤®¢¨ç  ¯® ¬ â ­ «¨§ã [4]
¨ âà¥åâ®¬­®£® § ¤ ç­¨ª  â¢®àç¥áª®£® ª®««¥ªâ¨¢  ¢® £« ¢¥ á �ã¤àï¢æ¥¢ë¬
�.� [5].

�áâ¥áâ¢¥­­®, çâ® ®¡  ¯à¨­æ¨¯  ¨§«®¦¥­¨ï ¬ â¥à¨ «  ­¥ ¯à®â¨¢®¤¥©áâ-
¢ãîâ ¤àã£ ¤àã£ã,   ¯à¨¬¥­ïîâáï ¢ § ¢¨á¨¬®áâ¨ ®â ª®­ªà¥â­ëå ®¡áâ®ï-
â¥«ìáâ¢, ¯à¥¯®¤ ¢ â¥«ì á ¬ à¥è ¥â ¢ ª ª®© ¯à®¯®àæ¨¨ ®­¨ ¤®«¦­ë ¯à¨-
áãâáâ¢®¢ âì ¢ ¥£® ªãàá¥ «¥ªæ¨©. �­¥¤à¥­¨¥ ¯à¨­æ¨¯  ªàã£®¢®£® ¨§«®-
¦¥­¨ï ¬®¦¥â ¢áâà¥â¨âì ¯à¥¯ïâáâ¢¨ï. � ª, ­ ¯à¨¬¥à, ­ áª®«ìª® ­ ¬ ¨§-
¢¥áâ­®, ­¨£¤¥ ¯à¨ çâ¥­¨¨ ¬ â¥¬ â¨ç¥áª®£®  ­ «¨§  ­¥ ¨á¯®«ì§ã¥âáï â® ®¡-
áâ®ïâ¥«ìáâ¢®, çâ® ­ ç «  ¬ â¥¬ â¨ç¥áª®£®  ­ «¨§  ¨§ãç îâáï ¢ èª®«ì­®¬
ªãàá¥ ¬ â¥¬ â¨ª¨. �ã§®¢áª¨© ¯à¥¯®¤ ¢ â¥«ì ç¨â ¥â ªãàá ¬ â¥¬ â¨ç¥áª®£®
 ­ «¨§  â ª, á«®¢­® èª®«ì­¨ª ­¨ª®£¤  ¨ ­¨ç¥£® ­¥ á«ëè « ® ¯à®¨§¢®¤­ëå
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5. �ã¤àï¢æ¥¢ �.�., �ãâ á®¢ �.�., �¥å«®¢ �.�., � ¡ã­¨­ �.�. �¡®à­¨ª § ¤ ç
¯® ¬ â¥¬ â¨ç¥áª®¬ã  ­ «¨§ã (¢ 3-å â®¬ å) { �.: �¨§¬ â«¨â, 2003.

�������� ���������� ��������������
�������� ������� �����������

�¨à§®¥¢ �.�.
�®áª®¢áª¨© ¯¥¤ £®£¨ç¥áª¨© £®áã¤ àáâ¢¥­­ë© ã­¨¢¥àá¨â¥â

e-mail: sharifmir64@Gmail.com
� ­ áâ®ïé¥¥ ¢à¥¬ï ¯à®¡«¥¬  ä®à¬¨à®¢ ­¨ï ¬ â¥¬ â¨ç¥áª®© ªã«ìâãàë

¯à¨®¡à¥â ¥â ®á®¡ë© ­ ãç­ë© ¨­â¥à¥á ¨  ªâã «ì­®áâì. �áá«¥¤®¢ â¥«¨ ¢
®¯à¥¤¥«¥­¨¨ ¥¥ ª®¬¯®­¥­â®¢, ª ª ¯à ¢¨«®, ­¥ ®£à ­¨ç¨¢ îâáï ¡ §¨á­ë¬¨
á®áâ ¢«ïîé¨¬¨, â ª¨¬¨ ª ª ¬ â¥¬ â¨ç¥áª¨¥ §­ ­¨ï, ã¬¥­¨ï, ­ ¢ëª¨, ¬ -
â¥¬ â¨ç¥áª®¥ ¬ëè«¥­¨¥, ­® ¨ ¢¢®¤ïâ ¤®¯®«­¨â¥«ì­ë¥ ¯ à ¬¥âàë. � -
¯à¨¬¥à, �.�. �®§ ­®¢  [3] ¢ë¤¥«ï¥â ¯à®ä¥áá¨®­ «ì­ãî ­ ¯à ¢«¥­­®áâ¨
¯à¥¯®¤ ¢ ­¨ï ¬ â¥¬ â¨ª¨, ¨­â¥««¥ªâã «ì­®áâì, ¤ãå®¢­®áâì ¨ ­à ¢áâ¢¥­-
­®áâì, �. �ªà ¬®¢ [2] | ¬ â¥¬ â¨ç¥áª¨© ï§ëª. �«ï �.�. �ã«¤ëª  [1]
â ª¨¬¨ ¤®¯®«­¨â¥«ì­ë¬¨ ¯ à ¬¥âà ¬¨ ï¢«ïîâáï  «£®à¨â¬¨ç¥áª ï ªã«ì-
âãà  ¨ ¯à®ä¥áá¨®­ «ì­®-¯¥¤ £®£¨ç¥áª ï ­ ¯à ¢«¥­­®áâì ®¡ãç¥­¨ï.

� ª¨¬ ®¡à §®¬, ¬®¦­® § ¬¥â¨âì, çâ® ¯à®¡«¥¬  ¬ â¥¬ â¨ç¥áª®© ªã«ì-
âãàë ­®á¨â ¬­®£®£à ­­ë© å à ªâ¥à, ¨ ¢¢¥¤¥­¨¥ ­®¢ëå ¯ à ¬¥âà®¢ à áè¨-
àï¥â ®¯à¥¤¥«¥­¨¥ ¬ â¥¬ â¨ç¥áª®© ªã«ìâãàë. �  ­ è ¢§£«ï¤, ¨¬¥­­® ¨­-
â¥£à¨à®¢ ­¨© ¯®¤å®¤, ¢ª«îç îé¨© ¢ á¥¡ï á®ç¥â ­¨¥ ¢á¥å ãª § ­­ëå ¯ à -
¬¥âà®¢, ®¡¥á¯¥ç¨¢ ¥â ­ ¨«ãçè¨¬ ®¡à §®¬ ä®à¬¨à®¢ ­¨¥ ¬ â¥¬ â¨ç¥áª®©
ªã«ìâãàë èª®«ì­¨ª®¢ ¨ áâã¤¥­â®¢.

�­ «¨§ ª®¬¯®­¥­â®¢ ¬ â¥¬ â¨ç¥áª®© ªã«ìâãàë, ãª § ­­ëå ¢ëè¥  ¢-
â®à®¢, ¯®§¢®«ï¥â ¢ ª ç¥áâ¢¥ ª®¬¯®­¥­â®¢ ¬ â¥¬ â¨ç¥áª®© ªã«ìâãàë ¡ã¤ã-
é¨å ãç¨â¥«¥© ¨­ä®à¬ â¨ª¨ ¢ë¤¥«¨âì: ¬¨à®¢®§§à¥­¨¥, ¬ áâ¥àáâ¢®, ¯®¢¥-
¤¥­¨¥, ï§ëª (¥áâ¥áâ¢¥­­ë©, ä®à¬ «¨§®¢ ­­ë© ¬ â¥¬ â¨ç¥áª¨© ï§ëª ¨
ä®à¬ «ì­ë¥ ï§ëª¨ ¨­ä®à¬ â¨ª¨), ¨ ¬ â¥¬ â¨ç¥áª¨¥ á¯®á®¡­®áâ¨.

�¨à®¢®§§à¥­¨¥, ®á­®¢ ­­®¥ ­  á¨áâ¥¬¥ ¬ â¥¬ â¨ç¥áª¨å §­ ­¨©,
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¯à¥¤áâ ¢«ï¥â á®¡®© ãáâ®©ç¨¢ë¥ ¨ ­¥¨§¬¥­ï¥¬ë¥ ¢§£«ï¤ë ­  à®«ì ¨ ¬¥áâ®
¬ â¥¬ â¨ç¥áª¨å ­ ãª ¢ áâ ­®¢«¥­¨¨ ¨­ä®à¬ â¨ª¨ ª ª á ¬®áâ®ïâ¥«ì­®©
¤¨áæ¨¯«¨­ë, ¨á¯®«ì§ãîé¥© ¬ â¥¬ â¨ç¥áª¨¥ áà¥¤áâ¢  ¨ ¬¥â®¤ë ¢ ¨­ä®à-
¬ æ¨®­­ëå ¯à®æ¥áá å. �¨à®¢®§§à¥­¨¥ ¢ª«îç ¥â ¢ á¥¡ï ¬ â¥¬ â¨ç¥áª®¥
¬ëè«¥­¨¥ (¢ ç áâ­®áâ¨, «®£¨ç¥áª®¥ ¨  «£®à¨â¬¨ç¥áª®¥), íàã¤¨æ¨î (§­ -
­¨¥ ¨ ¯®­¨¬ ­¨¥ ¬ â¥¬ â¨ç¥áª¨å ®¡ê¥ªâ®¢) ¨ «¨ç­®áâ­ãî ¯®§¨æ¨î (®â­®-
è¥­¨¥ ª ¬ â¥¬ â¨ç¥áª¨¬ ¯à®æ¥áá ¬ ¨ ¯à¥¤áâ ¢«¥­¨ï ® ­ ãç­®© ª àâ¨­¥
¬¨à ).

� áâ¥àáâ¢®, ¢ª«îç ¥â ¢ á¥¡ï ¬ â¥¬ â¨ç¥áª¨¥ ã¬¥­¨ï ¨ ­ ¢ëª¨:
ã¬¥­¨¥ ¯à¨¬¥­¨âì ¬ â¥¬ â¨ç¥áª¨¥ ¬¥â®¤ë ¨ áà¥¤áâ¢  ¢ à¥è¥­¨¨ ¨­ä®à-
¬ æ¨®­­ëå ¨ ¦¨§­¥­­® ¢ ¦­ëå § ¤ ç, ¨áá«¥¤®¢ â¥«ìáª¨¥ ­ ¢ëª¨ ¨ ¤à..

�®¢¥¤¥­¨¥ ¯à¥¤áâ ¢«ï¥â á®¡®© ¯¥¤ £®£¨ç¥áª¨¥, ¯á¨å®«®£¨ç¥áª¨¥, á®-
æ¨ «ì­ë¥, íª®­®¬¨ç¥áª¨¥, íáâ¥â¨ç¥áª¨¥ ¨ íâ­¨ç¥áª¨¥ ­®à¬ë ¨ âà ¤¨æ¨¨
¨áá«¥¤®¢ ­¨ï, ¯à®¥ªâ¨à®¢ ­¨ï ¨ ®¡à ¡®âª¨ ¨ ¯¥à¥¤ ç¨ ¨­ä®à¬ æ¨¨.

� â¥¬ â¨ç¥áª¨¥ á¯®á®¡­®áâ¨ | £¨¡ª®áâì ¬ëá«¨â¥«ì­ëå ¯à®æ¥á-
á®¢, ªà¨â¨ç­®áâì, á®®¡à §¨â¥«ì­®áâì, ¨­âã¨æ¨ï, á¢¥àâë¢ ­¨¥ ¯à®æ¥áá 
à ááã¦¤¥­¨ï, ã¬¥­¨¥ ¯à¥¤áâ ¢«ïâì á«®¦­®¥ ¤¥©áâ¢¨¥ ¢ ¢¨¤¥ ã¯®àï¤®ç¥­-
­®© á®¢®ªã¯­®áâ¨ ¯à®áâëå ¤¥©áâ¢¨©, á¯®á®¡­®áâì ª ®¡®¡é¥­¨î, ã¬¥­¨¥
ª« áá¨ä¨æ¨à®¢ âì ¬ â¥¬ â¨ç¥áª¨¥ ®¡ê¥ªâë, ¬ â¥¬ â¨ç¥áª ï ¯ ¬ïâì, ¢ë-
ç¨á«¨â¥«ì­ ï á¯®á®¡­®áâì, ¨ ¤à. ). �¨ £­®áâ¨ª  ¢ëï¢«¥­¨ï ãà®¢­ï ¬ â¥-
¬ â¨ç¥áª¨å á¯®á®¡­®áâ¥© ®¡ãç ¥¬ëå á®¯ãâáâ¢ã¥â ãá¯¥è­®¬ã ä®à¬¨à®¢ -
­¨î ¬ â¥¬ â¨ç¥áª®© ªã«ìâãàë ¡ã¤ãé¨å ãç¨â¥«¥© ¨­ä®à¬ â¨ª¨.

�§ëª ¨­â¥à¯à¥â¨àã¥âáï ª ª ¨­áâàã¬¥­â, ¯®§¢®«ïîé¨© á®§¤ âì à §-
«¨ç­ë¥ ¨­ä®à¬ æ¨®­­ë¥ ¬®¤¥«¨ (¡ã¤¥¬ áç¨â âì ¬ â¥¬ â¨ç¥áª¨¥ ¬®¤¥«¨
ª ª ç áâì ¨­ä®à¬ æ¨®­­ëå ¬®¤¥«¥©) ¤«ï ®¯¨á ­¨ï ®¡ê¥ªâ®¢, ¨å ®â­®è¥-
­¨©, á¢®©áâ¢, ¯®¢¥¤¥­¨ï ¨ â.¤. �á­®¢ë ª ¦¤®£® ï§ëª  á®áâ ¢«ï¥â §­ ª®¢ ï
á¨áâ¥¬ . � â¥¬ â¨ç¥áª¨© ï§ëª ¯à¥¤­ §­ ç¥­ ¤«ï ¯®áâà®¥­¨ï ¨­ä®à¬ æ¨-
®­­ëå ¬®¤¥«¥© ®¡ê¥ªâ®¢ ®á®¡®£® à®¤  | ¬ â¥¬ â¨ç¥áª¨å ®¡ê¥ªâ®¢. � ¯®-
¬®éìî ¬ â¥¬ â¨ç¥áª®£® ï§ëª  ®¯¨áë¢ îâáï áãé¥áâ¢¥­­ë¥ á¢®©áâ¢  (ª®-
«¨ç¥áâ¢®, ¯®àï¤®ª, ­¥¯à¥àë¢­®áâì, ¤¥â¥à¬¨­¨à®¢ ­­®áâì, ¤¨áªà¥â­®áâì,
á«ãç ©­®áâì ¨ ¤à.) ®¡ê¥ªâ®¢ à¥ «ì­®£® ¬¨à . � ¨¡®«¥¥ §­ ç¨¬ë¥ ä®à-
¬ «ì­ë¥ ï§ëª¨ ¨­ä®à¬ â¨ª¨ (ï§ëª «®£¨ª¨ ¨ ï§ëª¨ ¯à®£à ¬¬¨à®¢ ­¨ï)
¢ ¡®«ìè¨­áâ¢¥ á«ãç ¥¢ ª®­áâàã¨àãîâáï ­  ¡ §¥ ï§ëª  ¬ â¥¬ â¨ª¨. �®à-
¬¨à®¢ ­¨¥ ¬ â¥¬ â¨ç¥áª®© ªã«ìâãàë ¡ã¤ãé¨å ãç¨â¥«¥© ¨­ä®à¬ â¨ª¨ á
ãç¥â®¬ ï§ëª®¢®£® ª®¬¯®­¥­â  å à ªâ¥à¨§ã¥âáï á¥¬ ­â¨ç¥áª¨¬, á¨­â ª-
á¨ç¥áª¨¬ ¨ ¯à £¬ â¨ç¥áª¨¬ á¢®©áâ¢ ¬¨.

�¥à¥ç¨á«¥­­ë¥ ¢ëè¥ ª®¬¯®­¥­âë ¢ á®¢®ªã¯­®áâ¨ ®¡¥á¯¥ç¨¢ îâ ä®à-
¬¨à®¢ ­¨¥ ¬ â¥¬ â¨ç¥áª®© ªã«ìâãàë ãç¨â¥«ï ¨­ä®à¬ â¨ª¨ ¨ ï¢«ïîâáï
¢ ¦­ë¬ ä ªâ®à®¬ à §¢¨â¨ï äã­¤ ¬¥­â «ì­®£® ®¡à §®¢ ­¨ï.
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â®à¥ä¥à â ¤¨áá¥àâ æ¨¨ ¤-à  ¯¥¤. ­ ãª. �¨­áª: ���, 1997.
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¯à®£à ¬¬ë ¥¥ ®¡®á­®¢ ­¨ï ­¥ ­®¢ , ®­  áâ ¢¨« áì, ­ ç¨­ ï á â®© í¯®å¨,
ª®£¤  ¬ â¥¬ â¨ª  ®ä®à¬¨« áì ª ª á ¬®áâ®ïâ¥«ì­ ï ¤¨áæ¨¯«¨­ . �áâ®-
à¨ç¥áª¨ ¯®¯ëâª¨ ¥¥ à¥è¥­¨ï â¥á­® á¢ï§ ­ë á ®¡é¥© ¯à®¡«¥¬®© ¥¤¨­áâ¢ 
­ ãç­ëå §­ ­¨©. �¥á¬®âàï ­  ¢ ¦­®áâì £«®¡ «ì­ëå ¢®¯à®á®¢ ®¡ ¨áâ®-
à¨¨ ®á­®¢ ­¨© ¬ â¥¬ â¨ª¨, ¯®á«¥ §­ ¬¥­¨âëå à¥ä«¥ªá¨¢­ëå à¥§ã«ìâ â®¢
¬ â¥¬ â¨ª  ¨ «®£¨ª  �ãàâ  �ñ¤¥«ï ®á­®¢­®© ¯à®¡«¥¬®© ä¨«®á®ä¨¨ ¬ â¥-
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� ­ ç «ã �� ¢¥ª  ä¨«®á®ä¨ï ¬ â¥¬ â¨ª¨ ®á®§­ «  á¥¡ï ª ª ®¡« áâì,
¨¬¥îé ï §­ ç¥­¨¥ ­¥ â®«ìª® ¤«ï à¥è¥­¨ï ç¨áâ® ä¨«®á®äáª¨å ¯à®¡«¥¬.
�® áãé¥áâ¢ã ®¡¬¥­ ¨¤¥ï¬¨ ¬¥¦¤ã ä¨«®á®ä¨¥© ¬ â¥¬ â¨ª¨ ¨ ä¨«®á®ä¨¥©
­ ç «áï á ¯®ï¢«¥­¨¥¬ ¯à®£à ¬¬ ®¡®á­®¢ ­¨ï ¬ â¥¬ â¨ª¨. �à®¡«¥¬  ®¡®á-
­®¢ ­¨ï ¬ â¥¬ â¨ª¨ ¡ë«  áä®à¬ã«¨à®¢ ­  ª ª ¯à®¡«¥¬  ®¡®á­®¢ ­¨ï ­¥-
¯à®â¨¢®à¥ç¨¢®áâ¨ ¬ â¥¬ â¨ç¥áª¨å â¥®à¨©. �¥«¥á®®¡à §­® à §¤¥«¨âì ¬ -
â¥¬ â¨ç¥áª¨© ¨ ä¨«®á®äáª¨© ¯®¤å®¤ë ª íâ®© ¯à®¡«¥¬¥, ª®â®àë¥ à §«¨ç -
îâáï ­¥ â®«ìª® ¯® á¢®¨¬ § ¤ ç ¬, ­® ¨ ¯® á¢®¨¬ áà¥¤áâ¢ ¬. � â¥¬ â¨-
ç¥áª¨©  ­ «¨§ ¯à®¡«¥¬ë á¢ï§ ­ á à áá¬®âà¥­¨¥¬ ¬ â¥¬ â¨ç¥áª®© â¥®à¨¨
¢ á®®â¢¥âáâ¢¨¨ á ¯à¨­æ¨¯ ¬¨ ®¯à¥¤¥«¥­­®© ¯à®£à ¬¬ë ®¡®á­®¢ ­¨ï ¢ ª®­-
â¥ªáâ¥ ¯®­¨¬ ­¨ï ¯à¨à®¤ë ¬ â¥¬ â¨ç¥áª®£® §­ ­¨ï. �¨«®á®äáª¨©  ­ «¨§
¯à®¡«¥¬ë ¥¤¨­áâ¢ , ®¯¨à îé¨©áï ­  ®¡é¨¥ å à ªâ¥à¨áâ¨ª¨ ­ ãç­®£® ¯®-
§­ ­¨ï, â¥­¤¥­æ¨¨ à §¢¨â¨ï §­ ­¨ï ¨ ¥£® á®æ¨®ªã«ìâãà­ë¥ ¤¥â¥à¬¨­ ­âë,
­¥ ¯à¥¤¯®« £ ¥â ¬ â¥¬ â¨ç¥áª®© áâà®£®áâ¨ ¨ ®¤­®§­ ç­ëå ¢ë¢®¤®¢.

�¨­â¥§ ®á­®¢­ëå ¯à®£à ¬¬ ®¡®á­®¢ ­¨ï ¬ â¥¬ â¨ª¨ ï¢«ï¥âáï ­®¢®©
ª®­æ¥¯âã «ì­®© ¨¤¥¥© ä¨«®á®ä¨¨ ¬ â¥¬ â¨ª¨. �¨­â¥§ í«¥¬¥­â®¢ ¯à¥¤-
¢ àï¥âáï ¨å ¢ë¤¥«¥­¨¥¬ ¨§ ­¥à áç«¥­¥­­®£® æ¥«®£®. �â® ­¥®¡å®¤¨¬® ¤«ï
 ­ «¨§  ¨å ®â«¨ç¨ï ¤àã£ ®â ¤àã£  á æ¥«ìî á®¥¤¨­¥­¨ï ¨å ç áâ¥© ­  ­®¢®¬
â¥®à¥â¨ç¥áª®¬ ãà®¢­¥. �¡®á­®¢ ­¨¥ ¬ â¥¬ â¨ª¨ | íâ® ¯®¯ëâª  ­ ©â¨
â ªãî ®¡éãî â¥®à¨î, á ¯®¬®éìî ª®â®à®© ¬®¦­® ¡ë«® ¡ë ¢ë¢¥áâ¨ ¢áî
¬ â¥¬ â¨ªã ¯® ®¯à¥¤¥«¥­­ë¬ ¯à ¢¨« ¬ ¢ë¢®¤ , ¨áå®¤ï ¨§ ­¥ª®â®àëå ä®à-
¬ «ì­ëå á¨áâ¥¬  ªá¨®¬. �á«¨ ¡ë ã¤ «®áì ®¡®á­®¢ âì ®¤­ã ¬ â¥¬ â¨ç¥á-
ªãî â¥®à¨î, ª®â®àãî ¬®¦­® ¯à¨­ïâì §  ®á­®¢ ­¨¥ ¬ â¥¬ â¨ª¨, â® ­  íâ®¬
¡ §¨á¥ ¬®¦­® ¡ë«® ¡ë ¯ëâ âìáï ®¡®á­®¢ âì ¤àã£¨¥ ¬ â¥¬ â¨ç¥áª¨¥ â¥®-
à¨¨ ¢ á®®â¢¥âáâ¢¨¨ á ®¡é¥©  àå¨â¥ªâãà®© ¬ â¥¬ â¨ç¥áª¨å â¥®à¨©. � â®çª¨
§à¥­¨ï ä¨«®á®äáª®© à¥ä«¥ªá¨¨ ¯à®£à ¬¬  ®¡®á­®¢ ­¨ï á ¬  ­ã¦¤ ¥âáï
¢ ®¡®á­®¢ ­¨¨ | ¬ â¥¬ â¨ç¥áª®¬ ¨ ä¨«®á®äáª®¬ | á®®â¢¥âáâ¢ãîé¥¬ ¨å
§ ¤ ç ¬.
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�¨«®á®ä¨ï ¬ â¥¬ â¨ª¨ �� ¢¥ª  ¢ ¨áá«¥¤®¢ ­¨¨ ¯à®¡«¥¬ë ®¡®á­®¢ ­¨ï
­¥ ¢ëè«  §  à ¬ª¨ «®£¨ç¥áª¨å ¯à¥¤áâ ¢«¥­¨©. �áâ¥áâ¢¥­­ ï ®£à ­¨ç¥­-
­®áâì «®£¨ç¥áª®£®  ­ «¨§  á¯®á®¡áâ¢®¢ «  ¢ ¨â®£¥ ä®à¬¨à®¢ ­¨î ¯®­¨¬ -
­¨ï ­¥¤®áâ â®ç­®áâ¨ ª ¦¤®© ¢ ®â¤¥«ì­®áâ¨ ¯à®£à ¬¬ë ®¡®á­®¢ ­¨ï ¬ â¥-
¬ â¨ª¨, ª®â®à®¥ § ª«îç ¥âáï, ¯à¥¦¤¥ ¢á¥£®, ¢ ®âáãâáâ¢¨¨ à æ¨®­ «ì­ëå
 à£ã¬¥­â®¢, ®¯à¥¤¥«ïîé¨å £à ­¨æë ®¡®á­®¢ â¥«ì­ëå ¯à®£à ¬¬. �¯¨à -
ïáì ­  ¤®áâ®¢¥à­®áâì ¨ ­ ¤¥¦­®áâì ¬ â¥¬ â¨ç¥áª®£® ¬ëè«¥­¨ï, ¬ë ¯à¥¤-
« £ ¥¬ ­®¢®¥ ¯®­ïâ¨¥ ®¡®á­®¢ ­¨ï, á®®â¢¥âáâ¢ãîé¥¥ á®¢à¥¬¥­­®¬ã ¯®­¨-
¬ ­¨î ¬ â¥¬ â¨ª¨ ª ª ­ ãª¨, ®¯¨à îé¥¥áï ­  á¨áâ¥¬­ë© á¨­â¥§ ä®à¬ -
«¨§¬ , ¯« â®­¨§¬  ¨ ¨­âã¨æ¨®­¨§¬ . �á«¨ ¢® ¢â®à®© ¯®«®¢¨­¥ �� ¢¥ª 
¡ë« ¬®¤¥­ á¨áâ¥¬­ë©  ­ «¨§, à áá¬ âà¨¢ ¢è¨© ­¥ª¨¥ ®¡é¨¥ á¢®©áâ¢  á¨á-
â¥¬, ª®â®àë¥ ¢®§­¨ª îâ ã ­¨å ª ª ã æ¥«®£®, â® á¥©ç á ¢ ¬¥â®¤®«®£¨¨ ­ ãª¨
¯à¨  ­ «¨§¥ á«®¦­ëå ­¥«¨­¥©­ëå á¨áâ¥¬ ­  á¬¥­ã ¥¬ã ¯à¨å®¤¨â á¨áâ¥¬-
­ë© á¨­â¥§. � â®çª¨ §à¥­¨ï ¬ â¥¬ â¨ª¨, â ª®© á¨­â¥§ ¯®§¢®«ï¥â ¨§ ¬ ááë
ä ªâ®à®¢ ¨§¢«¥çì ¨¬¥­­® â®, çâ® ¯®§¢®«ï¥â ¯à¨­ïâì ¯à ¢¨«ì­®¥ à¥è¥­¨¥.

�à¨ ®á­®¢­ëå ­ ¯à ¢«¥­¨ï ¢ á®¢à¥¬¥­­®© ä¨«®á®ä¨¨ ¬ â¥¬ â¨ª¨ |
ä®à¬ «¨§¬, ¯« â®­¨§¬ ¨ ¨­âã¨æ¨®­¨§¬ | ®¡à §ãîâ á¨áâ¥¬­ãî âà¨ ¤ã,
¢ ª®â®à®© ª ¦¤ ï ¯ à  í«¥¬¥­â®¢ ­ å®¤¨âáï ¢ á®®â­®è¥­¨¨ ¤®¯®«­¨â¥«ì-
­®áâ¨,   âà¥â¨© § ¤ ¥â ¬¥àã á®¢¬¥áâ­®áâ¨. �¤­  ¨§ æ¥«¥© íâ®£® ¨áá«¥-
¤®¢ ­¨ï á®áâ®¨â ¢ â®¬, çâ®¡ë ¯®ª § âì ¢®§¬®¦­®áâì ãª § ­­®£® á¨áâ¥¬-
­®£® á¨­â¥§  ¨ ¥£® ¯à®¤ãªâ¨¢­®áâì ¢ ®â­®è¥­¨¨ ª ¯à®¡«¥¬ ¬ ®¡®á­®¢ -
­¨ï ¬ â¥¬ â¨ª¨. � ¢á¥ ¦¥ ¯®ç¥¬ã ¤«ï ¬¥â®¤®«®£¨¨ æ¥«®áâ­®£® ¯®¤å®¤ 
ª ®¡®á­®¢ ­¨î ¬ â¥¬ â¨ª¨ ¢ ª ç¥áâ¢¥ áâàãªâãà­®© ¥¤¨­¨æë ¨§¡à ­­ 
¨¬¥­­® âà¨ ¤ ? �¥®¡å®¤¨¬®áâì â ª®£® ¢ë¡®à  ®¡ãá«®¢«¥­  â¥¬, çâ® ¤¨ ¤ë
ýä®à¬ «¨§¬-¨­âã¨æ¨®­¨§¬þ ¡ë«® ï¢­® ­¥¤®áâ â®ç­®,   ¨§ ¡®«¥¥ á«®¦­ëå
áâàãªâãà ­ ¨¡®«¥¥ ¯à®áâ¥©è ï ¨ ¤®áâ â®ç­® á®¤¥à¦ â¥«ì­ ï ¢ ®â«¨ç¨¥
®â ¤àã£¨å ¨áªãááâ¢¥­­ëå ¨ ¯®¢¥àå­®áâ­ëå ¨­â¥à¯à¥â æ¨©. �¥¬ ­¥ ¬¥­¥¥,
¤®áâ â®ç­®áâì â¥à­ à­®© áâàãªâãàë ¯®ª  ®áâ ¥âáï ¯®¤ ¢®¯à®á®¬, å®âï ¨
áãé¥áâ¢ãîâ ®¯à¥¤¥«¥­­ë¥ ®á­®¢ ­¨ï ¢ ¬ â¥¬ â¨ª¥, ä¨§¨ª¥ ¨ ä¨«®á®ä¨¨
¤«ï ¢ë¤¥«¥­¨ï â ª¨å áâàãªâãà.

�à®æ¥áá à §¢¨â¨ï ¬ â¥¬ â¨ª¨ ¨ ãâ®ç­¥­¨¥ ®á­®¢ ­¨© ¬ â¥¬ â¨ª¨, ­¨-
ª®£¤  ­¥ ¡ã¤¥â § ¢¥àè¥­, â ª ª ª ¯®§­ ­¨¥ ¡¥áª®­¥ç­®,   ä¨«®á®äáª®-
¬¥â®¤®«®£¨ç¥áª ï § ¤ ç  á®¢à¥¬¥­­®£® ¨áá«¥¤®¢ ­¨ï ¯® ®¡®á­®¢ ­¨î ¬ -
â¥¬ â¨ª¨ á®áâ®¨â ¢ ¯¥à¥å®¤¥ ª ­®¢ë¬ ªà¨â¥à¨ï¬, á¯®á®¡­ë¬ á®¢¬¥é âì ¢
á¥¡¥ ¯à¨¬¥­¨¬®áâì ª ¬ â¥¬ â¨ª¥ ¢ æ¥«®¬.

�¯¨á®ª «¨â¥à âãàë
1. �¨å ©«®¢  �.�. � £ ¤ª  ý­¥¯®áâ¨¦¨¬®© íää¥ªâ¨¢­®áâ¨ ¬ â¥¬ â¨ª¨þ ¨ ¬ â¥-

¬ â¨ç¥áª¨© ¯« â®­¨§¬ // � âí¬ âëª : ¯à ¡«¥¬ë ¢ëª« ¤ ­­ï. { 2007. { ü1. {
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2. �¨å ©«®¢  �.�. �á¨å®«®£¨ç¥áª¨¥ ¨­â¥­æ¨¨ âà¨­¨â à­®£® áâ¨«ï ä¨«®á®äáª®-
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�¥å­®«®£¨ï �­â¥à­¥â-íª§ ¬¥­ , à §à ¡®â ­­ ï � æ¨®­ «ì­ë¬  ªªà¥-
¤¨â æ¨®­­ë¬  £¥­âáâ¢®¬ ¢ áä¥à¥ ®¡à §®¢ ­¨ï, ¯®§¢®«ï¥â áä®à¬¨à®¢ âì
¯à¥¤¯®áë«ª¨ ¤«ï á®§¤ ­¨ï ¥¤¨­®© á¨áâ¥¬ë ®æ¥­ª¨ ãà®¢­ï §­ ­¨© áâã¤¥­-
â®¢ ¨ ¡ §®¢®© ¯®¤£®â®¢ª¨ ¢ë¯ãáª­¨ª®¢ ®¡à §®¢ â¥«ì­ëå ãçà¥¦¤¥­¨© ­ 
á®®â¢¥âáâ¢¨¥ âà¥¡®¢ ­¨ï¬ £®áã¤ àáâ¢¥­­ëå ®¡à §®¢ â¥«ì­ëå áâ ­¤ àâ®¢
(���). �«ï à¥è¥­¨ï ¯®áâ ¢«¥­­®© § ¤ ç¨ à §à ¡®â ­  ¬®¤¥«ì á¯¥æ¨ «¨-
§¨à®¢ ­­ëå  ââ¥áâ æ¨®­­ëå ¯¥¤ £®£¨ç¥áª¨å ¨§¬¥à¨â¥«ì­ëå ¬ â¥à¨ «®¢,
¢ ¦­®© ®á®¡¥­­®áâìî ª®â®àëå ï¢«ï¥âáï ¯®«­ë© ®å¢ â á®¤¥à¦ ­¨ï £®áã-
¤ àáâ¢¥­­ëå ®¡à §®¢ â¥«ì­ëå áâ ­¤ àâ®¢. �á­®¢­ë¬ áâàãªâãà­ë¬ í«¥-
¬¥­â®¬ ¨§¬¥à¨â¥«ï ï¢«ï¥âáï à §¤¥« ¤¨áæ¨¯«¨­ë (¤¨¤ ªâ¨ç¥áª ï ¥¤¨­¨æ 
á®¤¥à¦ ­¨ï, ��), à áªàë¢ ¥¬ë© § ¤ ­¨ï¬¨ ¯® ­¥áª®«ìª¨¬ â¥¬ ¬.

�«ï ä®à¬¨à®¢ ­¨ï áâàãªâãàë á®¤¥à¦ ­¨ï ¤¨áæ¨¯«¨­ë ¯à®¢®¤¨«áï
 ­ «¨§ á®¤¥à¦ ­¨ï ��� ¤«ï ¢á¥© á®¢®ªã¯­®áâ¨ ­ ¯à ¢«¥­¨© ¯®¤£®â®¢ª¨
(®á­®¢­ëå ®¡à §®¢ â¥«ì­ëå ¯à®£à ¬¬), à¥ «¨§ã¥¬ëå ¢ �®áá¨©áª®© �¥¤¥-
à æ¨¨. �¥§ã«ìâ âë ¬ ªà® ­ «¨§  ��� ¯à¥¤áâ ¢«¥­ë ¢ ¢¨¤¥ â ªá®­®¬¨ç¥á-
ª®© áå¥¬ë í«¥¬¥­â®¢ á®¤¥à¦ ­¨ï ¤¨áæ¨¯«¨­ë.

�­ «¨§ á®¤¥à¦ ­¨ï ��� ¤¨áæ¨¯«¨­ë ý� â¥¬ â¨ª þ æ¨ª«  ®¡é¨å ¬ -
â¥¬ â¨ç¥áª¨å ¨ ¥áâ¥áâ¢¥­­®­ ãç­ëå ¤¨áæ¨¯«¨­ ¯®ª § «, çâ® ¤«ï 668 ®¡-
à §®¢ â¥«ì­ëå ¯à®£à ¬¬, à¥ «¨§ã¥¬ëå ¢ ¢ã§ å �®áá¨¨, ¤®áâ â®ç­® ¢ë¤¥-
«¨âì 18 ®á­®¢­ëå ¤¨¤ ªâ¨ç¥áª¨å ¥¤¨­¨æ á®¤¥à¦ ­¨ï ¤¨áæ¨¯«¨­ë. � ¡®à
¤¨¤ ªâ¨ç¥áª¨å ¥¤¨­¨æ á®¤¥à¦ ­¨ï áâ ­¤ àâ®¢ ï¢«ï¥âáï ¨­¢ à¨ ­â®¬ á®-
¤¥à¦ ­¨ï ¤«ï £àã¯¯ë ®¡à §®¢ â¥«ì­ëå ¯à®£à ¬¬. �á¯®«ì§ãï ¯à¨­æ¨¯ ¨­-
¢ à¨ ­â­®áâ¨ á®¤¥à¦ ­¨ï ¤¨áæ¨¯«¨­ë, áä®à¬¨à®¢ ­ë áâàãªâãàë ����.
�«ï ¤¨áæ¨¯«¨­ë ý� â¥¬ â¨ª þ ¯®âà¥¡®¢ «®áì ¢á¥£® 55 áâàãªâãà ¨§¬¥-
à¨â¥«ì­ëå ¬ â¥à¨ «®¢, á®¤¥à¦ é¨å à §«¨ç­ë¥ ª®¬¡¨­ æ¨¨ ®â 4 ¤® 14
�� ¨§ ¨¬¥îé¨åáï 18 ��. �à¨ â ª®¬ ¯®¤å®¤¥ ª ª®­áâàã¨à®¢ ­¨î ¨§¬¥-
à¨â¥«ï ¤®áâ â®ç­® à §à ¡®â âì â¥¬ â¨ç¥áª®¥ ­ ¯®«­¥­¨¥ �� á®¤¥à¦ ­¨ï
®¡à §®¢ â¥«ì­ëå áâ ­¤ àâ®¢ ¨ ­¥â ­¥®¡å®¤¨¬®áâ¨ à §à ¡ âë¢ âì ®â¤¥«ì-
­ë¥ ¨§¬¥à¨â¥«¨ ¤«ï ª ¦¤®© ®¡à §®¢ â¥«ì­®© ¯à®£à ¬¬ë, à¥ «¨§ã¥¬®© ¢
ª®­ªà¥â­®¬ ¢ã§¥. �ç¨âë¢ ï ®¡ê¥¬ ç á®¢, ®â¢®¤¨¬ëå ­  ¨§ãç¥­¨¥ ¤¨áæ¨¯-
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«¨­ë ý� â¥¬ â¨ª þ, ¯à¥¤«®¦¥­® ¢ë¤¥«¨âì âà¨ ãà®¢­ï á«®¦­®áâ¨ § ¤ -
­¨©, á®áâ ¢«ïîé¨å ¡ ­ª  ââ¥áâ æ¨®­­ëå ¯¥¤ £®£¨ç¥áª¨å ¨§¬¥à¨â¥«ì­ëå
¬ â¥à¨ «®¢.

� ¦­®© á®áâ ¢«ïîé¥© ®æ¥­ª¨ ª ç¥áâ¢  ¯®¤£®â®¢ª¨ áâã¤¥­â®¢ ¯® à¥-
§ã«ìâ â ¬ �­â¥à­¥â-íª§ ¬¥­  ï¢«ï¥âáï ¬®¤¥«ì ¨­ä®à¬ æ¨®­­®- ­ «¨â¨-
ç¥áª®© ¯®¤¤¥à¦ª¨ á¨áâ¥¬ë ¯à¨­ïâ¨ï à¥è¥­¨©. �«ï  ­ «¨§  ¨ ®æ¥­ª¨
ª ç¥áâ¢  ¯®¤£®â®¢ª¨ áâã¤¥­â®¢ à¥§ã«ìâ âë â¥áâ¨à®¢ ­¨ï ¯à¥¤áâ ¢«¥­ë
¢ ¨­ä®à¬ æ¨®­­®- ­ «¨â¨ç¥áª®© ª àâ¥ | ý�¥¤ £®£¨ç¥áª®¬  ­ «¨§¥þ ¢
ã¤®¡­ëå ¤«ï ¯à¨­ïâ¨ï à¥è¥­¨© ä®à¬ å. � â ª®¢ë¬ ®â­®áïâáï à¥©â¨­£-
«¨áâ áâã¤¥­â®¢ ª ¦¤®£® ­ ¯à ¢«¥­¨ï ¯®¤£®â®¢ª¨, £¨áâ®£à ¬¬  ¯«®â­®áâ¨
à á¯à¥¤¥«¥­¨ï à¥§ã«ìâ â®¢, ª àâ  ª®íää¨æ¨¥­â®¢ à¥è ¥¬®áâ¨ § ¤ ­¨©
¯® â¥¬ ¬, ª àâ  ª®íää¨æ¨¥­â®¢ ®á¢®¥­¨ï ¤¨¤ ªâ¨ç¥áª¨å ¥¤¨­¨æ ¤¨áæ¨¯-
«¨­ë; £à ä¨ª ®á¢®¥­¨ï ¤¨áæ¨¯«¨­ë ­  ®á­®¢¥ ¢ë¯®«­¥­¨ï á®¢®ªã¯­®áâ¨
¤¨¤ ªâ¨ç¥áª¨å ¥¤¨­¨æ. �ª § ­­ë¥ ä®à¬ë ¯à¥¤áâ ¢«¥­¨ï à¥§ã«ìâ â®¢
�­â¥à­¥â-íª§ ¬¥­  ¯®§¢®«ïîâ ®æ¥­¨âì ãà®¢¥­ì ¨ ª ç¥áâ¢® ãá¢®¥­¨ï ¯à®-
£à ¬¬­®£® ¬ â¥à¨ «  ¯® â¥¬ ¬, £àã¯¯ ¬ ®¡ãç îé¨åáï, ¯®«ãç¨âì ¨­ä®à-
¬ æ¨î ® â¨¯¨ç­ëå ®è¨¡ª å ¨ § âàã¤­¥­¨ïå áâã¤¥­â®¢. �¥§ã«ìâ âë �­â¥à-
­¥â-íª§ ¬¥­  ¯®ª §ë¢ îâ ¯®«®¦¨â¥«ì­ãî ¤¨­ ¬¨ªã ª®«¨ç¥áâ¢  ®¡à §®¢ -
â¥«ì­ëå ¯à®£à ¬¬, ¢ë¯®«­ïîé¨å âà¥¡®¢ ­¨ï ��� ¯® ¤¨áæ¨¯«¨­¥ ý� â¥-
¬ â¨ª þ ¢ ¢ã§ å �®áá¨¨ (à¨á. 9).

�¨á.9: �¨­ ¬¨ª  ¯®ª § â¥«¥© ¢ë¯®«­¥­¨ï âà¥¡®¢ ­¨© ���
®¡à §®¢ â¥«ì­ë¬¨ ¯à®£à ¬¬ ¬¨ ¯® ¤¨áæ¨¯«¨­¥ ý� â¥¬ â¨ª þ

� ª¨¬ ®¡à §®¬, à¥§ã«ìâ âë �­â¥à­¥â-íª§ ¬¥­  ¢ áä¥à¥ ¯à®ä¥áá¨®­ «ì-
­®£® ®¡à §®¢ ­¨ï ¬®£ãâ á«ã¦¨âì ®á­®¢®© ¤«ï ®æ¥­ª¨ ª ç¥áâ¢  ¬ â¥¬ â¨-
ç¥áª®© ¯®¤£®â®¢ª¨ áâã¤¥­â®¢ ­  á®®â¢¥âáâ¢¨¥ âà¥¡®¢ ­¨ï¬ ���.
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� á¢ï§¨ á® ¢áâã¯«¥­¨¥¬ �®áá¨¨ ¢ �®«®­áª¨© ¯à®æ¥áá, ®¤­¨¬ ¨§ ¢ ¦­¥©-
è¨å âà¥¡®¢ ­¨© ª á¨áâ¥¬¥ £ à ­â¨¨ ª ç¥áâ¢  ¢ã§  ï¢«ï¥âáï ¯®áâ®ï­­ ï
¤¥¬®­áâà æ¨ï ª ç¥áâ¢  ¯®¤£®â®¢ª¨ áâã¤¥­â®¢ ­¥ â®«ìª® ¤«ï á ¬®£® ¢ã§ ,
­® ¨ ¤«ï è¨à®ª®©  ª ¤¥¬¨ç¥áª®© ®¡é¥áâ¢¥­­®áâ¨. � §à ¡®â ­­ ï � æ¨®-
­ «ì­ë¬  ªªà¥¤¨â æ¨®­­ë¬  £¥­âáâ¢®¬ ¢ áä¥à¥ ®¡à §®¢ ­¨ï (�®á ªªà¥-
¤ £¥­âáâ¢®) â¥å­®«®£¨ï �¥¤¥à «ì­®£® �­â¥à­¥â-íª§ ¬¥­  ¢ áä¥à¥ ¯à®ä¥á-
á¨®­ «ì­®£® ®¡à §®¢ ­¨ï ¯®§¢®«ï¥â ¤¥¬®­áâà¨à®¢ âì ª ç¥áâ¢® ¯®¤£®â®¢ª¨
áâã¤¥­â®¢ ­  ®á­®¢¥ ¢­¥è­¥© ­¥§ ¢¨á¨¬®© ®æ¥­ª¨. �­â¥à­¥â-íª§ ¬¥­ ¯à¥-
¤®áâ ¢«ï¥â ¢®§¬®¦­®áâì ¤¨ £­®áâ¨à®¢ âì ¨ ®âá«¥¦¨¢ âì ãà®¢¥­ì ¡ §®¢®©
¯®¤£®â®¢ª¨ áâã¤¥­â®¢ ­  á®®â¢¥âáâ¢¨¥ âà¥¡®¢ ­¨ï¬ ���. �á¯®«ì§ãï ¥¤¨-
­ë© ä¥¤¥à «ì­ë© ¡ ­ª ¨§¬¥à¨â¥«ì­ëå ¬ â¥à¨ «®¢ ¨ ¥¤¨­ãî â¥å­®«®£¨î
®¡à ¡®âª¨ à¥§ã«ìâ â®¢, ®­ ¯®§¢®«ï¥â à¥ «¨§®¢ âì ¯à¨­æ¨¯ë ®âªàëâ®áâ¨
¨ ¯à®§à ç­®áâ¨ ®æ¥­®ç­ëå ¯à®æ¥¤ãà. �ãâì �­â¥à­¥â-íª§ ¬¥­  á®áâ®¨â ¢
â®¬, çâ® áâã¤¥­âë ®¤­®© ®¡à §®¢ â¥«ì­®© ¯à®£à ¬¬ë à §­ëå ¢ã§®¢ ¯® ¢á¥©
áâà ­¥, ¨á¯®«ì§ãï á®¢à¥¬¥­­ë¥ ª®¬¯ìîâ¥à­ë¥ â¥å­®«®£¨¨, ®æ¥­¨¢ îâáï ¯®
®¤­¨¬ ¨ â¥¬ ¦¥ ¯¥¤ £®£¨ç¥áª¨¬ ¨§¬¥à¨â¥«ì­ë¬ ¬ â¥à¨ « ¬ ¢ ®¤­® ¨ â®¦¥
¢à¥¬ï.

�­â¥à­¥â-íª§ ¬¥­ ¯à®¢®¤¨âáï ¤¢ ¦¤ë ¢ £®¤ (¢ ¬ ¥ ¨ ¤¥ª ¡à¥) á 2005
£®¤  ­  ®á­®¢¥ ¯®«­®£® ¤®¢¥à¨ï ¢ã§ ¬ ¢ ç áâ¨ ®à£ ­¨§ æ¨¨ â¥áâ¨à®¢ ­¨ï
¨ ª®­ä¨¤¥­æ¨ «ì­®áâ¨ ¨å à¥§ã«ìâ â®¢, ¨ ¯à¥¤áâ ¢«ï¥â á®¡®© ª®¬¯ìîâ¥à-
­®¥ â¥áâ¨à®¢ ­¨¥ áâã¤¥­â®¢, § ª ­ç¨¢ îé¨å (¨«¨ § ª®­ç¨¢è¨å) ¨§ãç¥­¨¥
¤¨áæ¨¯«¨­ë. �¥áâ¨à®¢ ­¨¥ ¯à®¢®¤¨âáï ¢ ¥¤¨­®¥ ¢à¥¬ï ¤«ï ¢á¥å ¢ã§®¢, ¯®
¥¤¨­ë¬ ¨§¬¥à¨â¥«ì­ë¬ ¬ â¥à¨ « ¬ ¤«ï ª ¦¤®£® ­ ¯à ¢«¥­¨ï ¯®¤£®â®¢ª¨
¢ ¤¢ãå à¥¦¨¬ å (¯® ¢ë¡®àã ¢ã§ ): on-line ¨ o�-line. �¥å­®«®£¨ï �­â¥à­¥â-
íª§ ¬¥­  ¯à¥¤¯®« £ ¥â ®¯¥à â¨¢­®¥ ¯à®¢¥¤¥­¨¥ ¨ ®¡à ¡®âªã à¥§ã«ìâ â®¢
(¯à ªâ¨ç¥áª¨ ¢ à¥¦¨¬¥ à¥ «ì­®£® ¢à¥¬¥­¨). �¥à¢¨ç­ãî ¨­ä®à¬ æ¨î á
à¥§ã«ìâ â ¬¨ ¢ ¢¨¤¥ à¥©â¨­£-«¨áâ  ¢ã§ë ¯®«ãç îâ ¢ â¥ç¥­¨¥ ­¥áª®«ìª¨å
¬¨­ãâ ¯®á«¥ § ¢¥àè¥­¨ï â¥áâ¨à®¢ ­¨ï. �­â¥£à¨à®¢ ­­ ï  ­ «¨â¨ç¥áª ï
¨­ä®à¬ æ¨ï ¯®áâã¯ ¥â ¢ ¢ã§ë ¢ â¥ç¥­¨¥ ¬¥áïæ  ¯® ®ª®­ç ­¨¨ íª§ ¬¥­ .

�¥­âà «¨§®¢ ­­ ï ®¡à ¡®âª  à¥§ã«ìâ â®¢ ¯à®¨§¢®¤¨âáï ­  �­â¥à­¥â-
á¥à¢¥à¥ �®á ªªà¥¤ £¥­âáâ¢  ¨ ¯®§¢®«ï¥â ä®à¬¨à®¢ âì ¤«ï ª ¦¤®£® ¢ã§ 
¨ ª ¦¤®© ®¡à §®¢ â¥«ì­®© ¯à®£à ¬¬ë ¨­ä®à¬ æ¨®­­®- ­ «¨â¨ç¥áªãî
ª àâã | ¯¥¤ £®£¨ç¥áª¨©  ­ «¨§, ¢ ª®â®à®© ¯à®¢®¤ïâáï  ­ «¨§ ­  á®®â¢¥â-
áâ¢¨¥ ®¡à §®¢ â¥«ì­ë¬ áâ ­¤ àâ ¬ ¨ áà ¢­¥­¨¥ à¥§ã«ìâ â®¢ ®¡ãç¥­­®áâ¨
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áâã¤¥­â®¢ ¤ ­­®£® ¢ã§  ¯® ¤ ­­®© ¯à®£à ¬¬¥ á  ­ «®£¨ç­ë¬¨ ¯à®£à ¬-
¬ ¬¨ ¤àã£¨å ¢ã§®¢. � ª ï â¥å­®«®£¨ï ¤ ¥â ¢®§¬®¦­®áâì ¯à®¢¥áâ¨ áà ¢­¨-
â¥«ì­ë©  ­ «¨§ ª ç¥áâ¢  ¯®¤£®â®¢ª¨ áâã¤¥­â®¢ ª®­ªà¥â­®© ®¡à §®¢ â¥«ì-
­®© ¯à®£à ¬¬ë ¢ã§  ­  ä®­¥ ¢á¥å à®¤áâ¢¥­­ëå ¯à®£à ¬¬ ¢ áâà ­¥.

�¤­®© ¨§ ­ ¨¡®«¥¥ ¢®áâà¥¡®¢ ­­ëå ¤¨áæ¨¯«¨­, à¥ «¨§ã¥¬ëå à §«¨ç-
­ë¬¨ ���, ï¢«ï¥âáï ¬ â¥¬ â¨ª  æ¨ª«  ��. � ¬ ï 2005 £®¤  à¥£ã«ïà­®
à áâ¥â ª®«¨ç¥áâ¢® ¢ã§®¢, ¯à¨­¨¬ îé¨å ãç áâ¨¥ ¢ �­â¥à­¥â-íª§ ¬¥­¥ ¯®
¤¨áæ¨¯«¨­¥ ý� â¥¬ â¨ª þ. �  ¯¥à¢®¬ íâ ¯¥ ���� ¯à¨­ï«¨ ãç áâ¨¥ 60
¢ã§®¢ ¨ ä¨«¨ «®¢ ¨§ 31 à¥£¨®­  �®áá¨¨, ¨§ ­¨å 59 ¢ã§®¢ â¥áâ¨à®¢ «¨áì ¯®
¤¨áæ¨¯«¨­¥ ý� â¥¬ â¨ª þ. � ¬ ï 2007 £®¤  ãç áâ­¨ª®¢ áâ ­®¢¨âáï ¢ëè¥
âëáïç¨ ¨§ �®áá¨¨ ¨ ���. �®«¨ç¥áâ¢® à¥§ã«ìâ â®¢ ¢®§à®á«® á 15,5 âëáïç ¤®
883 âëáïç. � ¦­® ®â¬¥â¨âì, çâ® ¡®«¥¥ 50% ¢ã§®¢ ¢ë¡¨à «¨ ¤¨áæ¨¯«¨­ã
ý� â¥¬ â¨ª þ.

�­â¥à­¥â-íª§ ¬¥­ ¯®§¢®«ï¥â ¯®áâà®¨âì á¨áâ¥¬ã ¬®­¨â®à¨­£  ª ç¥áâ¢ 
¬ â¥¬ â¨ç¥áª®© ¯®¤£®â®¢ª¨ áâã¤¥­â®¢ ­  à §«¨ç­ëå ãà®¢­ïå ã¯à ¢«¥­¨ï
®¡à §®¢ ­¨¥¬. �  ä¥¤¥à «ì­®¬ ãà®¢­¥ ¬®­¨â®à¨­£ à¥§ã«ìâ â®¢ �­â¥à­¥â-
íª§ ¬¥­  ¯®§¢®«¨â ®âá«¥¦¨¢ âì ®¡é¥à®áá¨©áª¨© ãà®¢¥­ì ¯®¤£®â®¢ª¨ áâã-
¤¥­â®¢. �¥§ã«ìâ âë, ¯®«ãç¥­­ë¥ ­  ¯ïâ¨ íâ ¯ å ¯à®¢¥¤¥­¨ï �­â¥à­¥â-
íª§ ¬¥­ , ¯®ª §ë¢ îâ à®áâ ãà®¢­ï ¡ §®¢®© ¯®¤£®â®¢ª¨ áâã¤¥­â®¢ ­  á®®â-
¢¥âáâ¢¨¥ âà¥¡®¢ ­¨ï¬ ��� (�¨á. 10).

�¨á.10: �¨­ ¬¨ª  ¯®ª § â¥«¥© ®á¢®¥­¨ï âà¥¡®¢ ­¨© ��� ¯® ¬ â¥¬ â¨ª¥
(¬ © 2005£. { ¬ © 2007£.)

�à®¢¥¤¥­¨¥ �­â¥à­¥â-íª§ ¬¥­  ¢ áä¥à¥ ¯à®ä¥áá¨®­ «ì­®£® ®¡à §®¢ -
­¨ï ¯®ª § «® ¢ëá®ªãî íää¥ªâ¨¢­®áâì ¯à¥¤«®¦¥­­®© ä®à¬ë ®æ¥­ª¨ à¥-
§ã«ìâ â®¢ ®¡ãç¥­¨ï ¨ § ¨­â¥à¥á®¢ ­­®áâì ¢ã§®¢áª®© ®¡é¥áâ¢¥­­®áâ¨ ¢ ¥£®
à áè¨à¥­¨¨.
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� ������������ ���������� � �����
� ������������

�¥áâ¥à¥­ª® �.�.
�¥å ­¨ª®-¬ â¥¬ â¨ç¥áª¨© ä ªã«ìâ¥â ���

�§ãç¥­¨¥  à¨ä¬¥â¨ª¨ ¢ èª®«¥ ®¡êïá­ï¥âáï ¢ ­ áâ®ïé¥¥ ¢à¥¬ï ãâ¨-
«¨â à­ë¬¨ ¯à¨ç¨­ ¬¨. �­  ­ã¦­  ¤«ï â®£®, çâ®¡ë áä®à¬¨à®¢ âì ­¥-
ª®â®àë¥ ¯à¥¤áâ ¢«¥­¨ï ® ç¨á« å (­ âãà «ì­ëå, æ¥«ëå, à æ¨®­ «ì­ëå ¨
¤¥©áâ¢¨â¥«ì­ëå), ­ ãç¨âì ¢ë¯®«­ïâì  à¨ä¬¥â¨ç¥áª¨¥ ®¯¥à æ¨¨ á ­¨¬¨,
¢ë¯®«­ïâì ¯à¨¡«¨¦¥­­ë¥ ¢ëç¨á«¥­¨ï. � ¤ «ì­¥©è¥¬ ­  íâ®© ¡ §¥ áâà®-
¨âáï â¥®à¨ï, ¯® áãé¥áâ¢ã ª  à¨ä¬¥â¨ª¥ ­¥ ®â­®áïé ïáï: ¢¢®¤¨âáï ¯®­ï-
â¨¥ ® ­¥¯à¥àë¢­®áâ¨ ¬­®¦¥áâ¢  ¤¥©áâ¢¨â¥«ì­ëå ç¨á¥«, à áá¬ âà¨¢ îâáï
¯®á«¥¤®¢ â¥«ì­®áâ¨ ¨ ¨å ¯à¥¤¥«ë, ®¯à¥¤¥«ïîâáï í«¥¬¥­â à­ë¥ äã­ªæ¨¨,
áâà®¨âáï ¬ â¥¬ â¨ç¥áª¨©  ­ «¨§ ¨ ¢ëç¨á«¨â¥«ì­ ï ç áâì £¥®¬¥âà¨¨.

�¬¥áâ¥ á â¥¬  à¨ä¬¥â¨ª  ¥áâì «®£¨ç¥áª¨ áâà®©­ ï, ¤®ª § â¥«ì­ ï, ª®­-
ªà¥â­ ï ¨ ¤®áâã¯­ ï ­ ãª  ® á¢®©áâ¢ å ç¨á¥«. �¬¥­­® ¢ â ª®¬ ¢¨¤¥ ®­ 
à §¢¨¢ « áì �¢ª«¨¤®¬ ¢ ¥£® ý� ç « åþ, ­ àï¤ã á £¥®¬¥âà¨¥©. �® íâ 
¥¥ áâ®à®­ , á¯®á®¡áâ¢ãîé ï ä®à¬¨à®¢ ­¨î ¬ëè«¥­¨ï ¨ «ãçè¥¬ã ãá¢®-
¥­¨î §­ ­¨©, ¯à ªâ¨ç¥áª¨ ®âáãâáâ¢ã¥â ¢ èª®«¥ ¨ èª®«ì­ëå ãç¥¡­¨ª å.
�à¥¤¨ ¤®áâ®¨­áâ¢  à¨ä¬¥â¨ª¨, ª ª ãç¥¡­®© ¤¨áæ¨¯«¨­ë, ®â¬¥â¨¬ ïá­®áâì
¨ ¯à®áâ®âã ¥¥ â¥®à¥¬, ¢®§¬®¦­®áâì ¨å ¯à ªâ¨ç¥áª®© ¯à®¢¥àª¨, ¢ ­ áâ®ïé¥¥
¢à¥¬ï á ¯®¬®éìî ª®¬¯ìîâ¥à®¢, á«®¦¨¢è¨©áï ­  ¯à®âï¦¥­¨¨ âëáïç¥«¥â¨©
®¡è¨à­ë© § ¤ ç­ë© ¬ â¥à¨ «, ¢ª«îç îé¨© § ¤ ç¨, ª ª  «£®à¨â¬¨ç¥á-
ª®£®, â ª ¨ «®£¨ç¥áª®£® á®¤¥à¦ ­¨ï, ¯à®áâë¥ ¯® ä®à¬ã«¨à®¢ª¥, á è¨à®-
ª¨¬ á¯¥ªâà®¬ á«®¦­®áâ¨. �¥®à¨ï ç¨á¥« ¤ ¥â ¢®§¬®¦­®áâì á®¤¥à¦ â¥«ì-
­®£® à ááª §  ®¡ ¨áâ®à¨¨ ­ ãª¨ ¨ ¬®¦¥â á«ã¦¨âì ¡ §®© ¤«ï ¯®á«¥¤ãîé¥£®
¢¢¥¤¥­¨ï  ¡áâà ªâ­ëå ¯®­ïâ¨© ¨ ®¡é¨å â¥®à¥¬  «£¥¡àë.

� ª« áá å á ¯®¢ëè¥­­ë¬ ãà®¢­¥¬ ®¡ãç¥­¨ï ¬ â¥¬ â¨ª¥ ­  ¤®ª § â¥«ì-
­®© ®á­®¢¥ ¬®£«¨ ¡ë ¨§« £ âìáï: â¥®à¨ï ¤¥«¨¬®áâ¨,  «£®à¨â¬ �¢ª«¨¤  ¤«ï
¢ëç¨á«¥­¨ï ��� ¨ ��� ­ âãà «ì­ëå ç¨á¥«, à¥è¥­¨¥ ¢ æ¥«ëå ç¨á« å «¨-
­¥©­ëå ãà ¢­¥­¨©; ¤à®¡¨ ¨  à¨ä¬¥â¨ç¥áª¨¥ ®¯¥à æ¨¨ á ­¨¬¨; ¯à®áâë¥ ¨
á®áâ ¢­ë¥ ç¨á« , ¡¥áª®­¥ç­®áâì ¬­®¦¥áâ¢  ¯à®áâëå ç¨á¥«, à¥è¥â® �à â®á-
ä¥­ , ®á­®¢­ ï â¥®à¥¬   à¨ä¬¥â¨ª¨; ¯®§¨æ¨®­­ ï á¨áâ¥¬  § ¯¨á¨ ç¨á¥«
¨ ¯à¨§­ ª¨ ¤¥«¨¬®áâ¨ ­  ¬ «¥­ìª¨¥ ¯à®áâë¥ ç¨á« ; ¯à¥¤áâ ¢«¥­¨¥ à æ¨®-
­ «ì­ëå ç¨á¥« ¢ ¢¨¤¥ ª®­¥ç­ëå ¨ ¡¥áª®­¥ç­ëå ¯¥à¨®¤¨ç¥áª¨å ¤¥áïâ¨ç­ëå
¤à®¡¥©, ¤«¨­  ¯¥à¨®¤ , ¯à¨¡«¨¦¥­¨¥ à æ¨®­ «ì­ëå ç¨á¥« ¨å ¤¥áïâ¨ç­ë¬¨
¤à®¡ï¬¨.

�ëáè ï  à¨ä¬¥â¨ª , ®­  ¦¥ â¥®à¨ï ç¨á¥«, ¨§¤ ¢­  ¯à¥¯®¤ ¢ « áì ¢
�­¨¢¥àá¨â¥â å ¨ ¯¥¤ £®£¨ç¥áª¨å ¨­áâ¨âãâ å �®áá¨¨, ç¥¬ã á¯®á®¡áâ¢®¢ «¨
¨¤ãé¨¥ ®â �©«¥à  ¨ �.�. �¥¡ëè¥¢  ¡®£ âë¥ âà ¤¨æ¨¨ ¨áá«¥¤®¢ ­¨© ¢
íâ®© ®¡« áâ¨ ¬ â¥¬ â¨ª¨. �â¬¥â¨¬ ¯à¥ªà á­ë¥ ãç¥¡­¨ª¨, ­ ¯¨á ­­ë¥
�.�. � åâ¨­ë¬ (1899), �.�. �à ¢¥ (1913), �.�. �£®à®¢ë¬ (1923),   ¢ ¡®-
«¥¥ ¯®§¤­¥¥ ¢à¥¬ï �.�. �¨­®£à ¤®¢ë¬, �.�. �¨ªá®­®¬, �.�. �ãèª¥¢¨ç¥¬,
�.�. �ãåèâ ¡®¬, �.�. �®à¥¢¨ç¥¬ ¨ �.�. � ä à¥¢¨ç¥¬ ¨ ¤àã£¨¬¨. �­¨-
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¢¥àá¨â¥âáª¨¥ «¥ªæ¨¨ ¯® â¥®à¨¨ ç¨á¥« ç¨â «¨ â ª¨¥ ¢ë¤ îé¨¥áï ãç¥­ë¥
ª ª �.�. �áâà®£à ¤áª¨©, �.�. �®¡ ç¥¢áª¨©, ¨ �.�. �®å®æª¨©. � 50-¥
£®¤ë ¯à®è«®£® ¢¥ª  ®¡ï§ â¥«ì­ë¥ «¥ªæ¨®­­ë¥ ªãàáë ¯® â¥®à¨¨ ç¨á¥« ¨á-
ç¥§«¨. �à ªâ¨ç¥áª¨ ¯®¢á¥¬¥áâ­® ®­¨ ¡ë«¨ ¯®£«®é¥­ë ªãàá ¬¨  «£¥¡àë,
  ¨å á®¤¥à¦ ­¨¥ ¡ë«® ¢ëå®«®é¥­® ¨ á¢¥«®áì «¨èì ª â¥®à¨¨ ¤¥«¨¬®áâ¨.

� ­ áâ®ïé¥¥ ¢à¥¬ï ¢ �®áª®¢áª®¬ �­¨¢¥àá¨â¥â¥ ç¨â ¥âáï ®¡ï§ â¥«ì­ë©
¤«ï áâã¤¥­â®¢-¬ â¥¬ â¨ª®¢ á¥¬¥áâà®¢ë© ªãàá â¥®à¨¨ ç¨á¥«, ¯®á¢ïé¥­­ë©
à á¯à¥¤¥«¥­¨î ¯à®áâëå ç¨á¥« ¢ ­ âãà «ì­®¬ àï¤¥ ¨  à¨ä¬¥â¨ç¥áª¨å ¯à®-
£à¥áá¨ïå,  «£¥¡à ¨ç¥áª¨¬ ¨ âà ­áæ¥­¤¥­â­ë¬ ç¨á« ¬. �® ­ è¥¬ã ã¡¥¦¤¥-
­¨î ªãàáë ¯®¤®¡­®£® à®¤  ­¥®¡å®¤¨¬® ¢ª«îç âì ¢ ¯à®£à ¬¬ë ¬ £¨áâ¥à-
áª®© ¯®¤£®â®¢ª¨ ¬ â¥¬ â¨ª®¢. � â® ¦¥ ¢à¥¬ï á¥¬¥áâà®¢ë© ªãàá í«¥¬¥­â à-
­®© â¥®à¨¨ ç¨á¥« ¤®«¦¥­ ¢®©â¨ ¢ ¡ §¨á­ãî ç áâì ¯®¤£®â®¢ª¨ ¡ ª « ¢à®¢
¢ �­¨¢¥àá¨â¥â å. �£® á®¤¥à¦ ­¨¥ ¬®£«¨ ¡ë á®áâ ¢¨âì: áà ¢­¥­¨ï, áâ¥¯¥­-
­ë¥ ¢ëç¥âë, ¯¥à¢®®¡à §­ë¥ ª®à­¨ ¨ ¨­¤¥ªáë, ª¢ ¤à â¨ç­ë¥ áà ¢­¥­¨ï
¨ ª¢ ¤à â¨ç­ë© § ª®­ ¢§ ¨¬­®áâ¨, ¯à¥¤áâ ¢«¥­¨¥ ç¨á¥« ª¢ ¤à â¨ç­ë¬¨
ä®à¬ ¬¨, ¨áá«¥¤®¢ ­¨ï á¢®©áâ¢ ­¥ª®â®àëå  à¨ä¬¥â¨ç¥áª¨å äã­ªæ¨© ¨
áã¬¬, ¬¥â®¤ë ¤®ª § â¥«ìáâ¢  ¯à®áâ®âë ç¨á¥« ¨ à §«®¦¥­¨ï ç¨á¥« ­  ¬­®-
¦¨â¥«¨.

�á¯«¥áª ¨­â¥à¥á  ª ¨§ãç¥­¨î â¥®à¨¨ ç¨á¥« ¯à®¨§®è¥« ¢ ­¥¤ ¢­¥¥ ¢à¥¬ï
¢ á¢ï§¨ á ¥¥ ªà¨¯â®£à ä¨ç¥áª¨¬¨ ¯à¨«®¦¥­¨ï¬¨, çâ® ¢ë§¢ ­® ­¥®¡å®¤¨-
¬®áâìî ®¡¬¥­  ¡®«ìè¨¬¨ ¬ áá¨¢ ¬¨ ª®­ä¨¤¥­æ¨ «ì­®© ¨­ä®à¬ æ¨¨ (­¥
â®«ìª® £®áã¤ àáâ¢¥­­®© ¨ ¢®¥­­®©, ­® ¨ ¡ ­ª®¢áª®©, íª®­®¬¨ç¥áª®©, îà¨-
¤¨ç¥áª®© ¨ â.¯.),   â ª¦¥ ¢®§¬®¦­®áâìî â ª®£® ®¡¬¥­ , ¢ á¢ï§¨ á ¯®ï¢-
«¥­¨¥¬ ¤®áâã¯­ëå ¨ íää¥ªâ¨¢­ëå ª®¬¯ìîâ¥à­ëå áà¥¤áâ¢ ®¡à ¡®âª¨ íâ®©
¨­ä®à¬ æ¨¨ ¨ á¥â¥© á¢ï§¨. �à¨¯â®£à ä¨ç¥áª¨¥ ¯®âà¥¡­®áâ¨ áâ¨¬ã«¨à®-
¢ «¨ ¨áá«¥¤®¢ ­¨ï ª« áá¨ç¥áª¨å § ¤ ç â¥®à¨¨ ç¨á¥«, ¢ àï¤¥ á«ãç ¥¢ ¯à¨-
¢¥«¨ ª ¨å à¥è¥­¨î,   â ª¦¥ áâ «¨ ¨áâ®ç­¨ª®¬ ¯®áâ ­®¢ª¨ ­®¢ëå äã­-
¤ ¬¥­â «ì­ëå ¯à®¡«¥¬. � § ¢è¨¥áï áã£ã¡® â¥®à¥â¨ç¥áª¨¬¨ ª« áá¨ç¥áª¨¥
§ ¤ ç¨ ® ¯®áâà®¥­¨¨ ¡®«ìè¨å ¯à®áâëå ç¨á¥«, à §«®¦¥­¨¨ æ¥«ëå ç¨á¥« ­ 
¬­®¦¨â¥«¨, à¥è¥­¨¨ ¯®ª § â¥«ì­ëå áà ¢­¥­¨© ¨ ¤¨®ä ­â®¢ëå ãà ¢­¥­¨©,
  â ª¦¥ ¢®¯à®áë ® à á¯à¥¤¥«¥­¨¨ ¯à®áâëå ç¨á¥«, ¯®áâà®¥­¨¨ á®¢¬¥áâ­ëå
¤¨®ä ­â®¢ëå ¯à¨¡«¨¦¥­¨© ®ª § «¨áì ¨¬¥îé¨¬¨ ¡®«ìè®¥ ¯à ªâ¨ç¥áª®¥
§­ ç¥­¨¥. �à®áâ®â  ¨ í«¥¬¥­â à­®áâì ä®à¬ã«¨à®¢®ª â ª¨å § ¤ ç, ¨å ª®­-
ªà¥â­®áâì ¢ë§ë¢ îâ ¡®«ìè®© ¨­â¥à¥á ¨ ¬®£ãâ á¯®á®¡áâ¢®¢ âì ¯à¨¢«¥ç¥-
­¨î èª®«ì­¨ª®¢ ¨ áâã¤¥­â®¢ ª § ­ïâ¨ï¬ ¬ â¥¬ â¨ª®©.
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�������� ���������� ��������
��������������� �����������

�®¢¨ª®¢ �.�.
�ï§ ­áª¨© £®áã¤ àáâ¢¥­­ë© à ¤¨®â¥å­¨ç¥áª¨© ã­¨¢¥àá¨â¥â

390005, £. �ï§ ­ì, ã«. � £ à¨­ , ¤. 59/1
�¥«.: 8-(4912)920646 (à.), 8-(4912)324965 (¤.), e-mail:

vm@rgrta.ryazan.ru

� â¥¬ â¨ç¥áª®¥ ®¡à §®¢ ­¨¥ ¢ �®áá¨¨ ¯¥à¥¦¨¢ ¥â á¥©ç á ­¥ «ãçè¨¥
¢à¥¬¥­ . �ä¨æ¨ «ì­® á®ªà é¥­ë ç áë ­  ¨§ãç¥­¨¥ ¬ â¥¬ â¨ª¨ ¢ èª®«¥,
¢ ­¥®ä¨æ¨ «ì­®¬ ¯®àï¤ª¥ ¯à®¨áå®¤¨â á®ªà é¥­¨¥  ã¤¨â®à­®£® ¢à¥¬¥­¨,
®â¢®¤¨¬®£® ­  ¨§ãç¥­¨¥ ¬ â¥¬ â¨ª¨. �ãé¥áâ¢¥­­® ¢ áà¥¤­¥¬ á­¨§¨« áì
¯®¤£®â®¢ª  ¯® ¬ â¥¬ â¨ª¥  ¡¨âãà¨¥­â®¢. � ç¥áâ¢¥­­ë© á®áâ ¢ áâã¤¥­ç¥á-
ª®©  ã¤¨â®à¨¨ â ª¦¥ ¨§¬¥­¨«áï ­¥ ¢ «ãçèãî áâ®à®­ã; ®á­®¢­ ï ¯à¨ç¨­ 
| ¬ áá®¢ë© ¯à¨¥¬ ­  ª®¬¬¥àç¥áª®¥ ®¡ãç¥­¨¥ ¬®«®¤ëå «î¤¥©, ¨¬¥îé¨å
®ç¥­ì ­¨§ªãî ¬®â¨¢ æ¨î ª ¯®«ãç¥­¨î §­ ­¨©.

� íâ¨å ãá«®¢¨ïå áâà ¤ îâ ¢ ¯¥à¢ãî ®ç¥à¥¤ì áâã¤¥­âë, ¨¬¥îé¨¥ ¨ ¦¥-
« ­¨¥, ¨ ¯®â¥­æ¨ « ¤«ï á¥àì¥§­®© à ¡®âë. �®¦­® ãâ¢¥à¦¤ âì, çâ® ¯à ¢®
­  ¯®«ãç¥­¨¥ ª ç¥áâ¢¥­­®£® ®¡à §®¢ ­¨ï ¤«ï íâ®© ª â¥£®à¨¨ áâã¤¥­â®¢ à¥-
 «¨§ã¥âáï ¤ «¥ª® ­¥ ¢ ¯®«­®© ¬¥à¥.

� ãá«®¢¨ïå ¯®çâ¨ ¢á¥®¡é¥£® ¢ëáè¥£® ®¡à §®¢ ­¨ï ­¥¢®§¬®¦­® ®¡¥á¯¥-
ç¨âì ¢ëá®ª®ª ç¥áâ¢¥­­ãî ¯®¤£®â®¢ªã ¢á¥å áâã¤¥­â®¢. � ¦­® ¥é¥ ­  íâ ¯¥
¤®¢ã§®¢áª®© ¯®¤£®â®¢ª¨ ¢ë¤¥«ïâì ¨ æ¥«¥­ ¯à ¢«¥­­® £®â®¢¨âì ª á¥àì¥§­®©
à ¡®â¥ ®¤ à¥­­ëå ¤¥â¥©.

�  á¨áâ¥¬ã ¤®¢ã§®¢áª®© ¯®¤£®â®¢ª¨ ¢ ­ áâ®ïé¥¥ ¢à¥¬ï «®¦¨âáï ®ç¥­ì
®â¢¥âáâ¢¥­­ ï ¬¨áá¨ï | ®¡¥á¯¥ç¨âì ¯® ¢®§¬®¦­®áâ¨ ­¥¯à¥àë¢­ë© ¨ £« ¤-
ª¨© ¯¥à¥å®¤ ®â èª®«ì­®£® á®áâ®ï­¨ï §­ ­¨© ¨ â¥å­®«®£¨© ¨å ¯®«ãç¥­¨ï ª
¢ã§®¢áª¨¬ áâ ­¤ àâ ¬. �¯ëâ à ¡®âë ä ªã«ìâ¥â®¢ ¤®¢ã§®¢áª®© ¯®¤£®â®¢ª¨
¢¥¤ãé¨å ¢ íâ®¬ ­ ¯à ¢«¥­¨¨ ¢ã§®¢ ¯®§¢®«ï¥â ãâ¢¥à¦¤ âì, çâ® à¥§ã«ìâ âë
¯®¤£®â®¢ª¨ ­  ��� ¬®£ãâ ¡ëâì ®ç¥­ì ¢ëá®ª¨¬¨.

�«ï ¯®¢ëè¥­¨ï ¬ â¥¬ â¨ç¥áª®© ¯®¤£®â®¢ª¨ ýá« ¡ëåþ áâã¤¥­â®¢ ­ã¦¥­
ª®¬¯«¥ªá ¤®¯®«­¨â¥«ì­ëå ¬¥à®¯à¨ïâ¨©. �«ï ¢ëïá­¥­¨ï ª ç¥áâ¢¥­­®£®
á®áâ ¢  áâã¤¥­ç¥áª®© ¬ ááë 1-£® ªãàá  æ¥«¥á®®¡à §­® ã¦¥ ¢ ¯¥à¢ë¥ ¤¢¥
­¥¤¥«¨ ãç¥¡­ëå § ­ïâ¨© ¯à®¢¥áâ¨ ¢å®¤­®© ª®­âà®«ì §­ ­¨© ¡ë¢è¨å  ¡¨-
âãà¨¥­â®¢. �¥§ã«ìâ âë â ª®£® ª®­âà®«ï ¯®§¢®«ïîâ ¯®«ãç¨âì ¡®«¥¥ ®¡ê¥ª-
â¨¢­ãî ª àâ¨­ã, ç¥¬ à¥§ã«ìâ âë ®ä¨æ¨ «ì­ëå ¢áâã¯¨â¥«ì­ëå íª§ ¬¥­®¢,
¯à®¢®¤¨¬ëå ª ª ¢ ä®à¬¥ ���, â ª ¨ ¢ ¢¨¤¥ æ¥­âà «¨§®¢ ­­®£® â¥áâ¨à®¢ -
­¨ï. � ¤ ­¨ï ¤«ï ¢å®¤­®£® ª®­âà®«ï æ¥«¥á®®¡à §­® á®áâ ¢«ïâì ¢ ¢¨¤¥ ¤¢ãå
ç áâ¥©. � ¯¥à¢®© ç áâ¨ 10 ¯à¨¬¥à®¢, â ª ­ §ë¢ ¥¬®£®, ­ã«¥¢®£® ãà®¢­ï,
¢® ¢â®à®© ç áâ¨ 10{15 ¯à¨¬¥à®¢ áà¥¤­¥© á«®¦­®áâ¨.

�å®¤­®© ª®­âà®«ì §­ ­¨© áâã¤¥­â®¢ 1-£® ªãàá  ¢ ����� ¢ 2006 ¨
2007 £®¤ å ¤ « á«¥¤ãîé¨¥ à¥§ã«ìâ âë (2006/2007): ®â«¨ç­® ¨ å®à®è®
| 35,6%/25%; ã¤®¢«¥â¢®à¨â¥«ì­® | 37%/41%; ­¥ã¤®¢«¥â¢®à¨â¥«ì­® |
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27,4%/34%. �à¨â¥à¨¨ ®æ¥­¨¢ ­¨ï §­ ­¨© ¡ë«¨ ¤®áâ â®ç­® ¬ï£ª¨¬¨ á ãç¥-
â®¬ â®£®, çâ® ¯à®¢¥àï«¨áì ¢ ­¥ª®â®à®¬ á¬ëá«¥ ®áâ â®ç­ë¥ §­ ­¨ï. � 2006
£®¤ã ¢áâã¯¨â¥«ì­ë¥ íª§ ¬¥­ë ¢ ¢ã§ á¤ ¢ «¨áì ¢ ®á­®¢­®¬ ç¥à¥§ æ¥­âà «¨-
§®¢ ­­®¥ â¥áâ¨à®¢ ­¨¥, ¢ 2007 £®¤ã | â®«ìª® ¢ ä®à¬¥ ���.

�âã¤¥­âë, ¯®«ãç¨¢è¨¥ ­¥ã¤®¢«¥â¢®à¨â¥«ì­ë¥ ®æ¥­ª¨ ¯® à¥§ã«ìâ â ¬
¢å®¤­®£® ª®­âà®«ï ¢ ®¡ï§ â¥«ì­®¬ ¯®àï¤ª¥ ¤®«¦­ë ¯à®å®¤¨âì ®¡ãç¥­¨¥
­  ¤®¯®«­¨â¥«ì­ëå § ­ïâ¨ïå ¢­¥ ®á­®¢­®© á¥âª¨ ç á®¢.

� ¦­ë¬ ª®¬¯®­¥­â®¬ ¢ á¨áâ¥¬¥ ¬ â¥¬ â¨ç¥áª®© ¯®¤£®â®¢ª¨ ¢ ¢ã§¥ ï¢-
«ïîâáï ¥¦¥­¥¤¥«ì­ë¥ ª®­áã«ìâ æ¨¨ «¥ªâ®à®¢ ¨  áá¨áâ¥­â®¢. �¥©áâ¢¥­-
­®áâì íâ®© ä®à¬ë ¢ á®ç¥â ­¨¨ á ª®¬¯«¥ªá®¬ § ¤ ­¨© ¤«ï á ¬®áâ®ïâ¥«ì­®©
à ¡®âë áâã¤¥­â®¢ ®ç¥­ì ¢ëá®ª ï.

��������� ������ ������������ ��������
� ���������� �������� ��� ����������

�ãà¨¥¢ �.�., �ãà¡¥­ª® �.�., �â àë£¨­  �.�.
� § ­áª¨© £®áã¤ àáâ¢¥­­ë© â¥å­®«®£¨ç¥áª¨© ã­¨¢¥àá¨â¥â

e-mail: nurievnk@mail.ru
�î¡ãî ¯à®¡«¥¬ã ¨§ «î¡®© ¯à¥¤¬¥â­®© ®¡« áâ¨ ¨­¦¥­¥à à¥è ¥â ç¥-

à¥§ ¯à®¥ªâ­®-ª®­áâàãªâ¨¢­ãî (��) ¤¥ïâ¥«ì­®áâì. �­¢ à¨ ­â­ãî áå¥¬ã
¤¥ïâ¥«ì­®áâ¨ ¨­¦¥­¥à  ã¤®¡­¥¥ ¢á¥£® ¢ëà §¨âì ç¥à¥§ ¤¨ £à ¬¬ã SADT
(à¨á. 11).

�®£« á­® áå¥¬¥, ¢ æ¥«®¬, ¤¥ïâ¥«ì­®áâì ¯® à¥è¥­¨î ¯à®¡«¥¬ë ¬®¦­®
¯à¥¤áâ ¢¨âì ª ª ¯®á«¥¤®¢ â¥«ì­®áâì, á®áâ®ïéãî ¨§ âà¥å ®á­®¢­ëå ¢¨¤®¢
¤¥ïâ¥«ì­®áâ¨:

� | ¢­ãâà¥­­ïï ¤¥ïâ¥«ì­®áâì ¯® ä®à¬ «¨§ æ¨¨ ¯à®¡«¥¬ë ¢ ª®£­¨-
â¨¢­®© áä¥à¥. � à¥§ã«ìâ â¥ ¯®«ãç ¥âáï ¬¥­â «ì­ ï ¬®¤¥«ì (¯« ­-¯à®¥ªâ)
¯à®¡«¥¬ë, â.¥. ®á¢®¥­­ ï (¯®­ïâ ï) ¨­¦¥­¥à®¬ ¯à®¡«¥¬­ ï á¨âã æ¨ï.

� | ¢­ãâà¥­­ïï ¤¥ïâ¥«ì­®áâì ¯® ª®­áâàã¨à®¢ ­¨î (ª®­áâàãªâ-¯à®¥ªâ)
à¥è¥­¨ï ¯à®¡«¥¬­®© á¨âã æ¨¨. � à¥§ã«ìâ â¥ íâ®© ¤¥ïâ¥«ì­®áâ¨ ¯®«ãç -
¥âáï ¬¥­â «ì­ ï ¬®¤¥«ì ª®­áâàãªâ  à¥è¥­¨ï (®¡à §, ¯« ­,  «£®à¨â¬, â¥å-
­®«®£¨ï à¥è¥­¨ï).

� | ¢­¥è­ïï ¨ ¢­ãâà¥­­ïï ¤¥ïâ¥«ì­®áâ¨ ¯® ¨á¯®«­¥­¨î à¥è¥­¨ï ¯à®-
¡«¥¬ë ¢ à¥ «ì­®© áà¥¤¥, â.¥. ®ª®­ç â¥«ì­® à¥ «¨§®¢ ­­ë© ¯« ­-¯à®¥ªâ
ª ª à¥§ã«ìâ â-¯à®¤ãªâ.

� §ã¬¥¥âáï, «î¡ ï ¤¥ïâ¥«ì­®áâì ¯®¤¤¥à¦¨¢ ¥âáï à §¢¨âë¬¨ ¤® ®¯à¥¤¥-
«¥­­®£® ãà®¢­ï á¯®á®¡­®áâï¬¨ ¨­¦¥­¥à  ¯® ä®à¬ «¨§ æ¨¨ (�) ¯à®¡«¥¬ë,
ª®­áâàã¨à®¢ ­¨î (�) ¨ ¨á¯®«­¥­¨î (�) à¥è¥­¨ï ¯à®¡«¥¬ë, â.¥. ¯®¤¤¥à¦¨-
¢ ¥âáï ¥£® ���-á¯®á®¡­®áâï¬¨. �à¨ç¥¬ ���-á¯®á®¡­®áâ¨ ¨á¯®«ì§ãîâáï
¨­¦¥­¥à®¬ ª ª «¨ç­®áâ­ë¥ ¨¬ à §¢¨âë¥ â¥å­®«®£¨¨, ª®â®àë¥ á ¨á¯®«ì§®-
¢ ­¨¥¬ à¥áãàá®¢ (®á¢®¥­­ëå §­ ­¨©) ¯®§¢®«ïîâ ¥¬ã ¤®¡¨âìáï âà¥¡ã¥¬®£®
à¥§ã«ìâ â . �­ ­¨ï ¢ à ¬ª å ®¯à¥¤¥«¥­­®© ¯à¥¤¬¥â­®© ®¡« áâ¨ ®¡« ¤ îâ
á¢®©áâ¢ ¬¨ ¯®«­®âë (¯ à ¬¥âà POL) ¨ æ¥«®áâ­®áâ¨ (¯ à ¬¥âà CHL).

� ª¨¬ ®¡à §®¬, ª®¬¯«¥ªá ¯ à ¬¥âà®¢ 〈A, B, C, POL, CHL〉 ¢ ®á­®¢­®¬
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�¨á.11: �å¥¬  �� ¤¥ïâ¥«ì­®áâ¨ (äã­ªæ¨®­¨à®¢ ­¨ï) ¨­¦¥­¥à 

®¯à¥¤¥«ï¥â ¢áî ¤¥ïâ¥«ì­®áâì ¨­¦¥­¥à , ­ ç¨­ ï ®â ¢®á¯à¨ïâ¨ï ¨¬ ¯à®-
¡«¥¬ë ¤® ¯®«ãç¥­¨ï à¥§ã«ìâ â . �â®â ª®¬¯«¥ªá ¯ à ¬¥âà®¢ ¢ â¥à¬¨­ å á¨-
­¥à£¥â¨ª¨ ­ §ë¢ ¥âáï ¯ à ¬¥âà ¬¨ ¯®àï¤ª , ®¯à¥¤¥«ïîé¨å ¤¥ïâ¥«ì­®áâì
¨­¦¥­¥à  ª ª ¯à®æ¥áá.

�§ ª®­â¥ªáâ  áª § ­­®£® á«¥¤ã¥â, çâ® ¯®ª § â¥«ì íää¥ªâ¨¢­®áâ¨ (�)
¤¥ïâ¥«ì­®áâ¨ ¨­¦¥­¥à  § ¢¨á¨â ®â á®áâ®ï­¨ï §­ ç¥­¨© ¬¥âà¨ª ¯ à ¬¥âà®¢
¯®àï¤ª , â.¥.

�=�������(〈A, B, C, POL, CHL〉).
�¯®á®¡­®áâì à¥è âì ¯®â®ª ¯à®¡«¥¬ ¢ ®¯à¥¤¥«¥­­®© ®¡« áâ¨ ¤¥ïâ¥«ì-

­®áâ¨, â.¥. ®¡« ¤ ­¨¥ ¨­¦¥­¥à®¬ ¢ ®¯à¥¤¥«¥­­®© ¬¥à¥ ª®¬¯¥â¥­æ¨¥© § -
¢¨á¨â ®â á®áâ®ï­¨ï §­ ç¥­¨ï ¬¥âà¨ª ¯ à ¬¥âà®¢ ¯®àï¤ª . � ª¨¬ ®¡à -
§®¬, ª®¬¯¥â¥­â­®áâì ¨«¨ ­¥ª®¬¯¥â¥­â­®áâì ¨­¦¥­¥à  ®¯à¥¤¥«ï¥âáï  ªâã-
 «ì­ë¬ á®áâ®ï­¨¥¬ §­ ç¥­¨© ¬¥âà¨ª íâ¨å ¯ à ¬¥âà®¢.

�®­¨â®à¨­£ ¯à®æ¥áá  ¨§¬¥­¥­¨ï §­ ç¥­¨© ¬¥âà¨ª ¯ à ¬¥âà®¢ ¯®àï¤ª 
¯®§¢®«ï¥â ¤¨ £­®áâ¨à®¢ âì ¨ ã¯à ¢«ïâì ¯à®æ¥áá®¬ ¯®¤£®â®¢ª¨ ¨­¦¥­¥à ,
¯à¨ ¯®¬®é¨ ¯¥­â £®­  ª®¬¯¥â¥­â­®áâ¨ (à¨á. 12).
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�¨á.12: �¥¯¥áâª®¢ ï ¤¨ £à ¬¬   ªâã «ì­®£® ¨ âà¥¡ã¥¬®£® á®áâ®ï­¨ï
ª®¬¯¥â¥­â­®áâ¨ (­¥ª®¬¯¥â¥­â­®áâ¨ ¨­¦¥­¥à )

�������� ������������ �������� �������
��������� ��������������

� ������������������ ���������

�«ì­¥¢  �.�., � ©ª® �.�.
�áâà å ­áª¨© £®áã¤ àáâ¢¥­­ë© â¥å­¨ç¥áª¨© ã­¨¢¥àá¨â¥â

414025, £.�áâà å ­ì, ã«.� â¨é¥¢ , 16
�¥«.: 8(8512)614207, e-mail: layko natalya@mail.ru

�®¢à¥¬¥­­ ï á¨âã æ¨ï, á«®¦¨¢è ïáï ¢ �®áá¨¨ ¢ ¯®«¨â¨ç¥áª®©, íª®­®-
¬¨ç¥áª®© ¨ ¤àã£¨å áä¥à å, áâ ¢¨â ¢®¯à®á ® ¯®¢ëè¥­¨¨ íää¥ªâ¨¢­®áâ¨
¯à®ä¥áá¨®­ «ì­®© ¯®¤£®â®¢ª¨ á¯¥æ¨ «¨áâ®¢ «î¡®£® ¯à®ä¨«ï. � ¦­®©
¯à®¡«¥¬®© ¯à®ä¥áá¨®­ «ì­®-â¥å­¨ç¥áª®£® ®¡à §®¢ ­¨ï ï¢«ï¥âáï ®¡¥á¯¥ç¥-
­¨¥ ¨­¦¥­¥à­ëå ª ¤à®¢ äã­¤ ¬¥­â «ì­®© ¯®¤£®â®¢ª®©, ®¤­®© ¨§ ®á­®¢­ëå
á®áâ ¢«ïîé¨å ª®â®à®©, ï¢«ï¥âáï ¬ â¥¬ â¨ª . �¥©áâ¢ãîé¨¥ £®áã¤ àáâ¢¥­-
­ë¥ ®¡à §®¢ â¥«ì­ë¥ áâ ­¤ àâë ¢ëáè¥£® ¯à®ä¥áá¨®­ «ì­®£® ®¡à §®¢ ­¨ï
(��� ���), ®¯à¥¤¥«ïï ¬¨­¨¬ «ì­®¥ á®¤¥à¦ ­¨¥ ¤¨áæ¨¯«¨­ë ¨ ãáâ ­ ¢-
«¨¢ ï âà¥¡®¢ ­¨ï ª ®á¢®¥­¨î ãç¥¡­®£® ¬ â¥à¨ « , ¯à¥¤®áâ ¢«ïîâ ¯à¥¯®-
¤ ¢ â¥«î ¯à¨ à §à ¡®âª¥ à ¡®ç¥© ¯à®£à ¬¬ë ãç¥¡­®© ¤¨áæ¨¯«¨­ë (��)
­¥¡®«ìèãî á¢®¡®¤ã ¤«ï á ¬®à¥ «¨§ æ¨¨.

�®áâà®¥­¨¥ ª®­æ¥¯âã «ì­®© ¬®¤¥«¨ à ¡®ç¥© ¯à®£à ¬¬ë ¯®§¢®«¨«® ¢ë-
¤¥«¨âì âà¨ ãà®¢­ï  ¡áâà £¨à®¢ ­¨ï:  ¡áâà ªâ­ë©, § ¤ ­­ë© à §¤¥« ¬¨
á®¤¥à¦ ­¨ï ãç¥¡­®© ¤¨áæ¨¯«¨­ë, á®£« á­® £®áã¤ àáâ¢¥­­®¬ã ®¡é¥®¡à -
§®¢ â¥«ì­®¬ã áâ ­¤ àâã ¢ëáè¥£® ¯à®ä¥áá¨®­ «ì­®£® ®¡à §®¢ ­¨ï (���
���); ®¡ê¥ªâ­ë©, § ¤ ­­ë© â¥¬ ¬¨ �� ¤¨áæ¨¯«¨­ë, ®¯à¥¤¥«¥­­ë¬¨
¯à¨ ¤¥ª®¬¯®§¨æ¨¨ ª ¦¤®£® à §¤¥«  á®¤¥à¦ ­¨ï ¤¨áæ¨¯«¨­ë  ¡áâà ªâ­®£®
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ãà®¢­ï; ª®­ªà¥â­ë©, § ¤ ­­ë© á®¢®ªã¯­®áâìî íª§¥¬¯«ïà®¢ ¯à¥¤¬¥â­ëå
ª â¥£®à¨© (���) | ®á­®¢­ëå ¯®­ïâ¨© ãç¥¡­®© ¤¨áæ¨¯«¨­ë, ¯®«ãç¥­­ëå
¢ à¥§ã«ìâ â¥ ¤¥ª®¬¯®§¨æ¨¨ ª ¦¤®© â¥¬ë �� ®¡ê¥ªâ­®£® ãà®¢­ï. �«ï ¢ë-
ï¢«¥­¨ï ®£à ­¨ç¥­¨© ­  á¢ï§¨ ¬¥¦¤ã í«¥¬¥­â ¬¨ ãà®¢­¥© ¢ à¥§ã«ìâ â¥
 ­ «¨§  ­®à¬ â¨¢­®© ¤®ªã¬¥­â æ¨¨ ¨ «¨â¥à âãàë ¡ë«® ¯®«ãç¥­® âà¨­ ¤-
æ âì ªà¨â¥à¨¥¢. �à®¢¥¤¥­­ë¥ ¨áá«¥¤®¢ ­¨ï á®¢®ªã¯­®áâ¨ ªà¨â¥à¨¥¢ ¯®-
§¢®«¨«¨ ã¬¥­ìè¨âì ç¨á«® ªà¨â¥à¨¥¢ ®æ¥­ª¨ ª®­â¥­â  �� á âà¨­ ¤æ â¨ ¤®
¯ïâ¨, ¯®ª § âì ¨­ä®à¬ æ¨®­­ãî ­¥§ ¢¨á¨¬®áâì ¨ ¯®«­®âã ¯ïâ¨ ªà¨â¥à¨¥¢
(£«ã¡¨­ , à §¢¨â¨¥ ¢®§¬®¦­®áâ¥©, â¥®à¥â¨ç¥áª ï §­ ç¨¬®áâì, ¯à ªâ¨ç¥á-
ª ï §­ ç¨¬®áâì,  ¤ ¯â æ¨ï).

� ¤ ç  à §à ¡®âª¨ ¬¥â®¤¨ª¨ ä®à¬¨à®¢ ­¨ï ¨ ®æ¥­ª¨ ­ ¯®«­¥­¨ï ª®­-
â¥­â  �� ¨ ®¯à¥¤¥«¥­¨ï ãà®¢­¥¢ëå ¨ á®®â¢¥âáâ¢ãîé¨å ¨¬ ¢à¥¬¥­­ëå ¨­-
â¥à¢ «®¢ ª®­â¥­â  �� à¥è¥­  �.�. � ©ª®, ¯à¥¤«®¦¨¢è¥© ª®­æ¥¯âã «ì­ãî
¬®¤¥«ì à ¡®ç¥© ¯à®£à ¬¬ë ¨ á¨áâ¥¬ë ªà¨â¥à¨¥¢.

� ¯à®æ¥áá¥ ª®­æ¥¯âã «ì­®£® ¬®¤¥«¨à®¢ ­¨ï  ¡áâà ªâ­®£®, ®¡ê¥ªâ­®£®
¨ ª®­ªà¥â­®£® ãà®¢­¥© ª®­â¥­â  à ¡®ç¥© ¯à®£à ¬¬ë ¡ë« áä®à¬¨à®¢ ­
á¯¨á®ª íª§¥¬¯«ïà®¢ ¯à¥¤¬¥â­ëå ª â¥£®à¨©, ï¢«ïîé¨åáï ¯®­ïâ¨ï¬¨ ãç¥¡-
­®© ¤¨áæ¨¯«¨­ë. �â® ¢ á®¢®ªã¯­®áâ¨ á ¯ïâìî ªà¨â¥à¨ï¬¨ ¤«ï ®æ¥­ª¨ ª®­-
â¥­â  �� ¤ «® ¢®§¬®¦­®áâì ¯à¥¤«®¦¨âì ¬¥â®¤¨ªã ®æ¥­ª¨ ¨ ä®à¬¨à®¢ ­¨ï
ª®­â¥­â  à ¡®ç¥© ¯à®£à ¬¬ë ãç¥¡­®© ¤¨áæ¨¯«¨­ë, ¯®§¢®«ïîéãî ­ ¯®«-
­ïâì ª®­â¥­â á ãç¥â®¬ âà¥¡®¢ ­¨© ��� ���; ãç¨âë¢ âì £®à¨§®­â «ì­ë¥
á¢ï§¨ ¬¥¦¤ã à §¤¥« ¬¨ ¤¨áæ¨¯«¨­ë ­  ®á­®¢¥ ®æ¥­ª¨ ¢¥¤ãé¥£® ¯à¥¯®-
¤ ¢ â¥«ï; ãç¨âë¢ âì ¢¥àâ¨ª «ì­ë¥ á¢ï§¨ ­  ®á­®¢ ­¨¨ ¬­¥­¨ï íªá¯¥àâ®¢
(¯à¥¯®¤ ¢ â¥«¥© á¯¥æ¨ «ì­ëå ¨ ¯à®ä¥áá¨®­ «ì­®-®à¨¥­â¨à®¢ ­­ëå ¤¨á-
æ¨¯«¨­).

�áï ¥¢à®¯¥©áª ï á¨áâ¥¬  ¢ëáè¥£® ®¡à §®¢ ­¨ï, ¢ â®¬ ç¨á«¥ ¨ à®áá¨©-
áª ï, á¥©ç á ­ å®¤¨âáï ¢ ¤¢¨¦¥­¨¨, ­ §ë¢ îé¥¬áï ý�®«®­áª¨¬ ¯à®æ¥á-
á®¬þ. �¥¤ãé¨¥ ãç¥­ë¥ áâà ­ë ¨éãâ ¯ãâ¨ á®¢¬¥áâ¨¬®áâ¨ ®¡à §®¢ â¥«ì-
­ëå á¨áâ¥¬, ¬¥å ­¨§¬®¢ ¨å ª®àà¥ªâ­®© ª®­¢¥à£¥­æ¨¨, ¢ëà ¡ âë¢ ï ®¡-
é¨© ï§ëª | ï§ëª ª®¬¯¥â¥­æ¨© ¨ à¥§ã«ìâ â®¢ (¢ â¥à¬¨­ å ¤¥áªà¨¯â®à®¢
ãà®¢­¥©), ¯®§¢®«ïîé¨© ®¯¨á âì æ¥«ì ãç¥¡­®© ¯à®£à ¬¬ë,   ¨¬¥­­® ä®à-
¬¨à®¢ ­¨¥ ¨ à §¢¨â¨¥ ª®¬¯¥â¥­æ¨©.

�« ­ ¬¥à®¯à¨ïâ¨© ¯® à¥ «¨§ æ¨¨ ¯®«®¦¥­¨© ý�®«®­áª®© ¤¥ª« à æ¨¨þ
¢ á¨áâ¥¬¥ ¢ëáè¥£® ¯à®ä¥áá¨®­ «ì­®£® ®¡à §®¢ ­¨ï �®áá¨¨ ­  2005{2010
£®¤ë ¯à¥¤ãá¬ âà¨¢ ¥â à §à ¡®âªã, ãâ¢¥à¦¤¥­¨¥ ¨ ¢¢¥¤¥­¨¥ ¢ ¤¥©áâ¢¨¥
��� ��� âà¥âì¥£® ¯®ª®«¥­¨ï ­  ®á­®¢¥ ª®¬¯¥â¥­â­®áâ­®£® ¯®¤å®¤  ¨ á¨á-
â¥¬ë § ç¥â­ëå ¥¤¨­¨æ (ªà¥¤¨â®¢). �à¥¤¨â­ë¥ ¥¤¨­¨æë ãª §ë¢ îâ âàã¤®-
¥¬ª®áâì â®£® ¨«¨ ¨­®£® ãç¥¡­®£® ¯à¥¤¬¥â  ¢ à ¬ª å ®¯à¥¤¥«¥­­®£® ¯¥à¨-
®¤  ®¡ãç¥­¨ï ¨ ®â­®á¨â¥«ì­® ¤àã£¨å ãç¥¡­ëå ¯à¥¤¬¥â®¢. �«ï ®¯à¥¤¥«¥­¨ï
¢¥¤ãé¨¬ ¯à¥¯®¤ ¢ â¥«¥¬ ¢à¥¬¥­­ëå ¨­â¥à¢ «®¢ ¨§ãç¥­¨ï ®â¤¥«ì­ëå ¯®-
­ïâ¨©, â¥¬ ¨ à §¤¥«®¢ ¢ë¡à ­­®© ãç¥¡­®© ¬ â¥¬ â¨ç¥áª®© ¤¨áæ¨¯«¨­ë, ¢
á®®â¢¥âáâ¢¨¨ á ãà®¢­ï¬¨, ®¯à¥¤¥«ï¥¬ë¬¨ ¯à¥¯®¤ ¢ â¥«ï¬¨ á¯¥æ¨ «ì­ëå
¨ ¢ë¯ãáª îé¨å ª ä¥¤à, ãç¨âë¢ ï ®â¢¥¤¥­­ë¥ ªà¥¤¨âë, ¢ ¤®ª« ¤¥ ¯à¨-
¢®¤¨âáï ¬¥â®¤¨ª , ¯®§¢®«ïîé ï ¢ëç¨á«¨âì ¢à¥¬ï ¤«ï ¨§ãç¥­¨ï ª ¦¤®£®
¯®­ïâ¨ï, à §¤¥« , â¥¬ë ãç¥¡­®© ¤¨áæ¨¯«¨­ë, ¤«ï ª®â®à®© á®áâ ¢«ï¥âáï
à ¡®ç ï ¯à®£à ¬¬  ãç¥¡­®© ¤¨áæ¨¯«¨­ë.

�¯à®¡ æ¨ï ¯à¥¤«®¦¥­­ëå ¬¥â®¤¨ª ¯à¨ ­ ¯®«­¥­¨¨ ª®­â¥­â  à ¡®-
ç¨å ¯à®£à ¬¬ ®¡é¨å ¬ â¥¬ â¨ç¥áª¨å ¨ ¥áâ¥áâ¢¥­­®­ ãç­ëå ¤¨áæ¨¯«¨­
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¯®§¢®«ï¥â á ¯®§¨æ¨¨ ®¯â¨¬ «ì­®£® ¯®áâà®¥­¨ï ªãàá  ãç¥¡­®© ¤¨áæ¨¯-
«¨­ë ¯®«ãç¨âì ¡®«¥¥ ®¡ê¥ªâ¨¢­ãî ¨ á¡ « ­á¨à®¢ ­­ãî �� ãç¥¡­®© ¤¨á-
æ¨¯«¨­ë, ã¤®¢«¥â¢®àïîéãî âà¥¡®¢ ­¨ï¬ á®¤¥à¦ ­¨ï ãç¥¡­®© ¤¨áæ¨¯-
«¨­ë (á®£« á­® ��� ���), à¥ª®¬¥­¤ æ¨ï¬ ¯à¥¯®¤ ¢ â¥«¥© á¯¥æ¨ «ì­ëå
¨ ¯à®ä¥áá¨®­ «ì­®-®à¨¥­â¨à®¢ ­­ëå ¤¨áæ¨¯«¨­, ­¥¯®áà¥¤áâ¢¥­­® âà¥¡®-
¢ ­¨ï¬ ¢¥¤ãé¥£® ¯à¥¯®¤ ¢ â¥«ï.

� �������������� �����������
� ����������� ����

�«ì­¥¢  �.�.
�áâà å ­áª¨© £®áã¤ àáâ¢¥­­ë© â¥å­¨ç¥áª¨© ã­¨¢¥àá¨â¥â

�®áá¨ï, 414025, £. �áâà å ­ì, ã«. � â¨é¥¢ ,16
�¥«.: (8512)614207, e-mail: olneva@astu.org

� â¥¬ â¨ç¥áª®¥ ®¡à §®¢ ­¨¥ ¬ë à áá¬ âà¨¢ ¥¬ ª ª ¢ ¦­¥©èãî á®-
áâ ¢«ïîéãî ¢ á¨áâ¥¬¥ äã­¤ ¬¥­â «ì­®© ¯®¤£®â®¢ª¨ á®¢à¥¬¥­­®£® á¯¥æ¨-
 «¨áâ .

� ®¡« áâ¨ á®¤¥à¦ ­¨ï ¢ëáè¥£® ®¡à §®¢ ­¨ï ¤®ªâà¨­  £®áã¤ àáâ¢¥­­®©
¯®«¨â¨ª¨ ¢ ®¡« áâ¨ ª ç¥áâ¢  ¢ëáè¥£® ®¡à §®¢ ­¨ï, ¢ë¤¥«ïï ¯à¨®à¨â¥âë
à §¢¨â¨ï ¤® 2025 £®¤ , ãª §ë¢ ¥â ­  ¯à¨®à¨â¥â ¯®¢ëè¥­¨ï ª ç¥áâ¢  ¬ â¥-
¬ â¨ç¥áª®£® ®¡à §®¢ ­¨ï ¢® ¢á¥å ®âà á«ïå à®áá¨©áª®© ¢ëáè¥© èª®«ë, ¢®á-
áâ ­®¢«¥­¨ï ãâ¥àï­­ëå ¯®§¨æ¨© ¢ ®¯¥à¥¦ îé¥¬ à §¢¨â¨¨ ¬ â¥¬ â¨ç¥áª¨å
­ ãç­ëå èª®« ª ª £« ¢­®£® ãá«®¢¨ï ¯®¢ëè¥­¨ï ª ç¥áâ¢  ¢ëáè¥£® ¯à®-
ä¥áá¨®­ «ì­®£® ®¡à §®¢ ­¨ï ¢ XXI ¢¥ª¥. �à¥®¡à §®¢ ­¨ï ¢ ®¡à §®¢ ­¨¨
­  á®¢à¥¬¥­­®¬ íâ ¯¥ ¯à¥¤áâ ¢«ïîâ á®¡®© á¨áâ¥¬ â¨ç¥áª®¥ ¨ ­¥¯à¥ªà -
é îé¥¥áï ¯à®­¨ª­®¢¥­¨¥ ¬ â¥¬ â¨ç¥áª¨å ¬¥â®¤®¢ ¢ ¨áá«¥¤®¢ â¥«ìáªãî,
ª®­áâàãªâ®àáªãî, ®à£ ­¨§ â®àáªãî ¨ ¯à®¨§¢®¤áâ¢¥­­ãî ¤¥ïâ¥«ì­®áâì.

�¨ª« ¬ â¥¬ â¨ç¥áª¨å ¤¨áæ¨¯«¨­ ¢ â¥å­¨ç¥áª¨å ¢ã§ å ­  á¥£®¤­ïè-
­¨© ¤¥­ì ¢ª«îç ¥â à §¤¥«ë:  «£¥¡à  ¨ £¥®¬¥âà¨ï, ¬ â¥¬ â¨ç¥áª¨©  ­ -
«¨§, ¤¨áªà¥â­ ï ¬ â¥¬ â¨ª , ¬ â¥¬ â¨ç¥áª ï «®£¨ª  ¨ â¥®à¨ï  «£®à¨â-
¬®¢, ¢ëç¨á«¨â¥«ì­ ï ¬ â¥¬ â¨ª , â¥®à¨ï ¢¥à®ïâ­®áâ¥©, ¬ â¥¬ â¨ç¥áª ï
áâ â¨áâ¨ª  ¨ á«ãç ©­ë¥ ¯à®æ¥ááë, ¨­ä®à¬ â¨ª , ¬¥â®¤ë ä¨§¨ç¥áª®£® ¨
¬ â¥¬ â¨ç¥áª®£® ¬®¤¥«¨à®¢ ­¨ï, ¬¥â®¤ë ®¯â¨¬¨§ æ¨¨. �¥à¥ç¥­ì ãç¥¡­ëå
¬ â¥¬ â¨ç¥áª¨å ¤¨áæ¨¯«¨­, ¨å á®¤¥à¦ ­¨¥ § ¢¨á¨â ®â ­ ¯à ¢«¥­¨ï ¨ á¯¥-
æ¨ «ì­®áâ¨ ¨ ãáâ ­®¢«¥­ £®áã¤ àáâ¢¥­­ë¬ ®¡à §®¢ â¥«ì­ë¬ áâ ­¤ àâ®¬
���.

�áá«¥¤®¢ ­¨¥ ¯à®¡«¥¬ ¯®áâà®¥­¨ï ¬ â¥¬ â¨ç¥áª®£® ®¡à §®¢ ­¨ï ¢ â¥å-
­¨ç¥áª®¬ ¢ã§¥ ¯®¤â¢¥à¤¨«® §­ ç¨¬®áâì ­ «¨ç¨ï ®¡à §®¢ â¥«ì­®© ª®¬¯¥-
â¥­æ¨¨ ¨ ¯à®ä¥áá¨®­ «ì­®© ¬ â¥¬ â¨ç¥áª®© ª®¬¯¥â¥­â­®áâ¨ ¤«ï ¢ë¯®«-
­¥­¨ï ¯à®ä¥áá¨®­ «ì­ëå äã­ªæ¨© ¨ ¤ «ì­¥©è¥£® â¢®àç¥áª®£® á ¬®à §¢¨-
â¨ï «¨ç­®áâ¨ ¡ã¤ãé¥£® á¯¥æ¨ «¨áâ . � ¯à®æ¥áá¥ ¨§ãç¥­¨ï ®¡à §®¢ â¥«ì­®©
®¡« áâ¨ ý� â¥¬ â¨ª þ ä®à¬¨àãîâáï â ª¨¥ ¢ ¦­ë¥ ª®¬¯®­¥­âë ¬ â¥¬ -
â¨ç¥áª®© ª®¬¯¥â¥­â­®áâ¨, ª ª ã¬¥­¨¥ áâ ¢¨âì æ¥«ì ¨ ¯à®¨§¢®¤¨âì ¤¥ª®¬-
¯®§¨æ¨î æ¥«¥©; ¯®áâà®¥­¨¥ ªà¨â¥à¨ï ¨§ãç¥­¨ï á ®¡®á­®¢ ­¨¥¬ ¥£® á¯à ¢¥¤-
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«¨¢®áâ¨; ¢ë¡®à ®¤­®© ¨§  «ìâ¥à­ â¨¢ ¨§ãç¥­¨ï ¢ á®®â¢¥âáâ¢¨¨ á ¢ë¡à ­-
­ë¬ ªà¨â¥à¨¥¬; ¯®áâà®¥­¨¥ ¬®¤¥«¥©,  ¤¥ª¢ â­ëå ¢®§­¨ªè¨¬ á«ãç ï¬:
¯à®ä¥áá¨®­ «ì­ ï ¬®¡¨«ì­®áâì, ¢ëá®ª¨© â¢®àç¥áª¨© ¯®â¥­æ¨ «, á¨áâ¥¬-
­®áâì ¨ ªà¨â¨ç­®áâì ¬ëè«¥­¨ï, á¢®¡®¤­®¥ ¢« ¤¥­¨¥ ¬¥â®¤ ¬¨ ¨áá«¥¤®-
¢ ­¨ï, ã¬¥­¨¥ ¨á¯®«ì§®¢ âì ¤¨­ ¬¨ç¥áª¨¥, ¢¥à®ïâ­®áâ­ë¥, ­¥¯à¥àë¢­ë¥
¨ ¤¨áªà¥â­ë¥ ¬®¤¥«¨ ¤«ï ã¯à ¢«¥­¨ï ª®­ªà¥â­ë¬¨ â¥å­®«®£¨ç¥áª¨¬¨ ¨
å®§ï©áâ¢¥­­®-íª®­®¬¨ç¥áª¨¬¨ ¯à®æ¥áá ¬¨. �¢¥¤¥­¨¥ ¨­â¥£à â¨¢­ëå ¯®¤-
å®¤®¢ ¤®ª §ë¢ ¥â, á ®¤­®© áâ®à®­ë, ­¥®¡å®¤¨¬®áâì ¯®¢ëè¥­¨ï ãà®¢­ï äã­-
¤ ¬¥­â «ì­®© ¬ â¥¬ â¨ç¥áª®© ¯®¤£®â®¢ª¨,   á ¤àã£®© áâ®à®­ë | ¡®«ìè¥©
¯à®ä¥áá¨®­ «ì­®© ­ ¯à ¢«¥­­®áâ¨ ¬ â¥¬ â¨ç¥áª®© ¯®¤£®â®¢ª¨ áâã¤¥­â®¢
â¥å­¨ç¥áª¨å ã­¨¢¥àá¨â¥â®¢ ¤«ï ®¢« ¤¥­¨ï áâã¤¥­â ¬¨ ¢ ¯à®æ¥áá¥ ®¡ãç¥­¨ï
ª®­ªà¥â­®© á®¢®ªã¯­®áâìî á®¢à¥¬¥­­ëå ¬ â¥¬ â¨ç¥áª¨å ¬¥â®¤®¢, ®¯à¥¤¥-
«ï¥¬ëå ¯®âà¥¡­®áâìî ¢ë¡à ­­®£® ­ ¯à ¢«¥­¨ï á¯¥æ¨ «¨§ æ¨¨ ¨ ¢®§¬®¦-
­®áâìî ¤ «ì­¥©è¥£® á ¬®®¡à §®¢ ­¨ï.

�ã­¤ ¬¥­â «¨§ æ¨ï ®¡à §®¢ ­¨ï ¯à¥¤¯®« £ ¥â ¨§ãç¥­¨¥ â ª¨å â¥®à¥-
â¨ç¥áª¨å á¢¥¤¥­¨© à §«¨ç­ëå ­ ãª, ª®â®àë¥ ¯®§¦¥, ¯à®©¤ï ¨á¯ëâ ­¨ï
¢à¥¬¥­¥¬, áâ ­®¢ïâáï ï¤à®¬ ­ ãª¨. �â âãá äã­¤ ¬¥­â «ì­®áâ¨ ¢ ­ ãª¥
­ ç¨­ ¥âáï á íâ ¯  à §¢¨â¨ï ­ ãª¨ ý¯¥à¥¤­¥£® ªà ïþ, £¨¯®â¥§ë ¤® áâ âãá 
ýï¤à þ ­ ãª¨. � ãª  ý¯¥à¥¤­¥£® ªà ïþ ¯à®å®¤¨â  ¯à®¡ æ¨î ­  áâ âãá
äã­¤ ¬¥­â «ì­®© ¢ à¥è¥­¨¨ ¯à¨ª« ¤­ëå § ¤ ç, ¨¬¥îé¨å à §«¨ç­ãî ¯à®-
ä¥áá¨®­ «ì­ãî ­ ¯à ¢«¥­­®áâì. �á®¡® ®â¬¥ç ¥¬, çâ® ®¡ê¥¤¨­¥­¨¥ äã­-
¤ ¬¥­â «ì­®© ¨ ¢ à¨ â¨¢­®© á®áâ ¢«ïîé¨å á®¤¥à¦ ­¨ï ¬ â¥¬ â¨ç¥áª®£®
®¡à §®¢ ­¨ï ¢ ªãàá å ¬ â¥¬ â¨ª¨ ­  ®á­®¢¥ ­¥¯¥à¥á¥ª îé¨åáï ¯à¥¤¬¥â-
­ëå ®¡« áâ¥© ï¢«ï¥âáï ¡¥á¯¥àá¯¥ªâ¨¢­ë¬, â ª ª ª ­¥ ¢¥¤¥â ª ¯®ï¢«¥­¨î
­®¢ëå ¯à®ä¥áá¨®­ «ì­ëå §­ ­¨© ¨ ã¬¥­¨©.

�ã­¤ ¬¥­â «ì­ ï ç áâì á®¤¥à¦ ­¨ï ¬ â¥¬ â¨ç¥áª®£® ®¡à §®¢ ­¨ï á â¥-
ç¥­¨¥¬ ¢à¥¬¥­¨ ¨§¬¥­ï¥âáï ¢ á¢ï§¨ á ¨§¬¥­¥­¨¥¬ ¢ à¨ â¨¢­®© á®áâ ¢«ï-
îé¥©, ¢¯¨âë¢ ï ¥ñ, áâ ­®¢ïáì ®¡é¥§­ ç¨¬®© ¤«ï ¢á¥å ¨­¦¥­¥à­ëå á¯¥-
æ¨ «ì­®áâ¥©. �âáî¤  á«¥¤ã¥â, çâ® ¬ë à §¢¨¢ ¥¬ ¢ à¨ â¨¢­ãî ª®¬¯®-
­¥­âã ¬ â¥¬ â¨ç¥áª®£® ®¡à §®¢ ­¨ï ­¥ â®«ìª® ¤«ï ¯®¢ëè¥­¨ï áâ âãá 
¢ë¯ãáª­¨ª -á¯¥æ¨ «¨áâ , ­® ¨ ¤«ï ®¡®£ é¥­¨ï ¨ ¯®¯®«­¥­¨ï äã­¤ ¬¥­-
â «ì­®© á®áâ ¢«ïîé¥© á®¤¥à¦ ­¨ï ®¡à §®¢ ­¨ï. �áá«¥¤®¢ ­¨ï ¯®ª §ë-
¢ îâ ¯à ªâ¨ª®-®à¨¥­â¨à®¢ ­­ãî ­ ¯à ¢«¥­­®áâì ¬ â¥¬ â¨ç¥áª®£® ®¡à -
§®¢ ­¨ï, ¨¡® ¯à ªâ¨ª  ï¢«ï¥âáï ­¥ â®«ìª® ¨áâ®ç­¨ª®¬ ­®¢ëå ¬ â¥¬ â¨-
ç¥áª¨å § ¤ ç, ­® ¨ ªà¨â¥à¨¥¬ ¤«ï ®â¡®à  ¢®§¬®¦­ëå ­ ¯à ¢«¥­¨© ¨áá«¥-
¤®¢ ­¨©.

� ­ áâ®ïé¥¥ ¢à¥¬ï ¢ â¥å­¨ç¥áª¨å ¢ã§ å ¨§ãç îâáï ¯à ªâ¨ç¥áª¨ ¢á¥
®á­®¢­ë¥ ­ ¯à ¢«¥­¨ï ¬ â¥¬ â¨ç¥áª®© ­ ãª¨ (âà ¤¨æ¨®­­ë¥ ¨ ¯®«ãç¨¢-
è¨¥ à §¢¨â¨¥ áà ¢­¨â¥«ì­® ­¥¤ ¢­®). �¤­ ª® ¨§ãç¥­¨¥ ¬ â¥¬ â¨ç¥áª¨å
â¥®à¨© ¨ ¬ â¥¬ â¨ç¥áª¨å ¬¥â®¤®¢ ¤«ï à¥è¥­¨ï ¯à®ä¥áá¨®­ «ì­ëå § ¤ ç
­¥®¡å®¤¨¬® ­¥ â®«ìª® ­  ¬« ¤è¨å ªãàá å ®¡ãç¥­¨ï ¢ ¢ã§¥, ­® ¨ ­  áâ à-
è¨å ªãàá å, ª®£¤  ¬ â¥¬ â¨ç¥áª¨¥ §­ ­¨ï ¨á¯®«ì§ãîâáï ¢ á¯¥æ¨ «ì­ëå
¨ ¯à®ä¨«¨àãîé¨å ¤¨áæ¨¯«¨­ å ¯à¨ ¢ë¯®«­¥­¨¨ ªãàá®¢ëå ¨ ¤¨¯«®¬­ëå
à ¡®â. �à®¬¥ â®£®, á«¥¤ã¥â  ªâ¨¢­¥¥ ¯à¨¢«¥ª âì áâã¤¥­â®¢ ª ­ ãç­ë¬ ¨á-
á«¥¤®¢ ­¨ï¬, ®à£ ­¨§®¢ë¢ âì á¯¥æá¥¬¨­ àë ¨ á¯¥æªãàáë, àãª®¢®¤¨â¥«ï¬¨
¨ ª®­áã«ìâ ­â ¬¨ ª®â®àëå ¡ã¤ãâ ¢¥¤ãé¨¥ á¯¥æ¨ «¨áâë ®âà á«¨; ­¥ § ¡ë-
¢ âì ® ¬¥¦¯à¥¤¬¥â­ëå á¢ï§ïå; £®â®¢¨âì ¯¥¤ £®£®¢-¬ â¥¬ â¨ª®¢; á®§¤ ¢ âì
á®¢à¥¬¥­­ë¥ ãç¥¡­¨ª¨ ¨ ãç¥¡­ë¥ ¯®á®¡¨ï.
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� â¥¬ â¨ç¥áª®¥ à §¢¨â¨¥ ï¢«ï¥âáï ¢ ¦­¥©è¨¬ ä ªâ®à®¬, ®¡¥á¯¥ç¨¢ -
îé¨¬ £®â®¢­®áâì ç¥«®¢¥ª  ª ­¥¯à¥àë¢­®¬ã ®¡à §®¢ ­¨î ¨ á ¬®®¡à §®¢ -
­¨î.
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����������

�à«¨ª �.�.
����, �®áª®¢áª¨© ¯®£à ­¨ç­ë© ¨­áâ¨âãâ ��� �®áá¨¨

e-mail: lubov.orlik@gmail.com

�®¢à¥¬¥­­ë© ¯®¤å®¤ ª ¬®¤¥«¨à®¢ ­¨î ­¥«¨­¥©­ëå ï¢«¥­¨© ®á­®¢ ­
­  ¯®áâª« áá¨ç¥áª¨å â¥®à¨ïå å ®â¨ç¥áª®© ¤¨­ ¬¨ª¨, äà ªâ «ì­®© £¥®¬¥â-
à¨¨, â¥®à¨¨ ª â áâà®ä, â¥®à¨¨ ¢®§¬®¦­®áâ¥© ¨ ¤à. ý�§ëªþ ­¥«¨­¥©­®©
­ ãª¨ ¢ª«îç ¥â â ª¨¥ ¯®­ïâ¨ï, ª ª á ¬®¯®¤®¡¨¥, ¡¨äãàª æ¨¨, áâà ­­ë¥
 ââà ªâ®àë, ­¥çñâª¨¥ ¬­®¦¥áâ¢  ¨ á®¡ëâ¨ï.

�®¢ë¥ ¯®­ïâ¨ï ¢¢®¤ïâáï ¢ á¢ï§¨ á ¯à®ä¥áá¨®­ «ì­® ®à¨¥­â¨à®¢ ­-
­ë¬¨ ¬ â¥¬ â¨ç¥áª¨¬¨ ¬®¤¥«ï¬¨, ¢ ª®â®àëå ¤¥¬®­áâà¨àã¥âáï è¨à®ç ©-
è¨© ¤¨ ¯ §®­ ¬ áèâ ¡­®© ¨­¢ à¨ ­â­®áâ¨[1].

� à ¬ª å ¡ §®¢ëå ªãàá®¢ ¢ëáè¥© ¬ â¥¬ â¨ª¨ ­ ¬¨ ®áãé¥áâ¢«ï¥âáï
¯à®¯¥¤¥¢â¨ª  ­®¢ëå ¯®­ïâ¨©, â¥®à¨© ¨ ¬®¤¥«¥©.

� ª, ¯à¨ ¨§ãç¥­¨¨ ç¨á«®¢ëå ¯®á«¥¤®¢ â¥«ì­®áâ¥© à áá¬ âà¨¢ ¥âáï á -
¬®¯®¤®¡­ ï £¥®¬¥âà¨ç¥áª ï ¯à®£à¥áá¨ï . . . ,1

8
,

1
4
,

1
2
, 1,2,4,8,. . . á ª®íää¨æ¨-

¥­â®¬ áª¥©«¨­£  2. � ç¥áâ¢¥­­ë©  ­ «¨§ £¥®¬¥âà¨ç¥áª®© ¯à®£à¥áá¨¨ ¯à¨-
¢®¤¨â ª ¯®­ïâ¨î ¡¨äãàª æ¨¨. �¡®¡é ï ¯®­ïâ¨ï  à¨ä¬¥â¨ç¥áª®© ¨ £¥®-
¬¥âà¨ç¥áª®© ¯à®£à¥áá¨©, ¯®«ãç¨¬ à¥ªãàà¥­â­®¥ á®®â­®è¥­¨¥, § ¤ îé¥¥
 à¨ä¬¥â¨ª®-£¥®¬¥âà¨ç¥áªãî ¯à®£à¥áá¨î /���/. �®à¬ã«  ®¡é¥£® ç«¥­ 
��� ¬®¤¥«¨àã¥â á®æ¨ «ì­ãî ¬®¡¨«¨§ æ¨î ­ á¥«¥­¨ï [2]. � § ¢¨á¨¬®áâ¨
®â §­ ç¥­¨© ¯ à ¬¥âà®¢: §­ ¬¥­ â¥«ï ¨ à §­®áâ¨ ��� ¯à¨¢®¤¨¬ ¨­â¥à-
¯à¥â æ¨î áæ¥­ à¨¥¢ íâ®© ¬®¤¥«¨ ¢ â¥à¬¨­ å ¨§¡¨à â¥«ì­®©, à¥ª« ¬­®©,
¢®¥­­®© ¬®¡¨«¨§ æ¨¨. � ¤àã£®© áâ®à®­ë, à¥ªãàà¥­â­ ï ä®à¬ã«  ¤®¯ãá-
ª ¥â ¨­â¥à¯à¥â æ¨î áæ¥­ à¨¥¢ â®à£  ¢ à ¬ª å ¯ ãâ¨­­®© ¬®¤¥«¨ àë­ª 
[3].

� à §¢¨â¨¥ ¯®­ïâ¨ï ¯à®¨§¢®¤­®© ¢¢®¤¨¬ ®¯à¥¤¥«¥­¨¥ í« áâ¨ç­®áâ¨
äã­ªæ¨¨ ¢ ä®à¬¥ «®£ à¨ä¬¨ç¥áª®© ¯à®¨§¢®¤­®©. �« áâ¨ç­®áâì ¨­â¥à-
¯à¥â¨àã¥¬ ¢ äã­¤ ¬¥­â «ì­ëå ª â¥£®à¨ïå àë­®ç­®© íª®­®¬¨ª¨: á¯à®á 
¨ ¯à¥¤«®¦¥­¨ï[4]. � â ª¦¥ á ¯®¬®éìî íâ®£® ¯®­ïâ¨ï ä®à¬ «¨§ã¥¬ £¨¯®-
â¥§ã  ¢â®¬®¤¥«ì­®áâ¨ /á ¬®¯®¤®¡¨ï/ à®áâ  ­ á¥«¥­¨ï, ª®â®à ï ¯à¨¢®¤¨â
ª áâ¥¯¥­­®¬ã § ª®­ã íâ®£® à®áâ . �®ª § â¥«ì áâ¥¯¥­¨ ¨ ¥áâì í« áâ¨ç­®áâì
ç¨á«¥­­®áâ¨ ­ á¥«¥­¨ï ¯® ¢à¥¬¥­¨ [5].

�áå®¤ï ¨§ áâ àâ®¢®£® ¯®­ïâ¨ï ¬­®¦¥áâ¢ ,¯à¨å®¤¨¬ ª ¯®­ïâ¨î ­¥çñâ-
ª®£® ¬­®¦¥áâ¢ , ¢¢®¤ï äã­ªæ¨î ¯à¨­ ¤«¥¦­®áâ¨; §­ ª®¬¨¬ á ¨­â¥à¢ «ì-
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­ë¬¨ ç¨á« ¬¨. � ­â®à®¢® ¬­®¦¥áâ¢® ¨­â¥à¯à¥â¨àã¥¬ ª ª ª®­áâàãªâ¨¢-
­ë© äà ªâ « �®£¨áâ¨ç¥áªãî äã­ªæ¨î ã¢ï§ë¢ ¥¬ á à §­®áâ­ë¬ «®£¨áâ¨-
ç¥áª¨¬ ãà ¢­¥­¨¥¬ ¨ ¡¨äãàª æ¨¥© ã¤¢®¥­¨ï ¯¥à¨®¤ . �à¨ íâ®¬ «®£¨á-
â¨ç¥áª®¥ ãà ¢­¥­¨¥ ¢ à §­®áâ­®© ä®à¬¥ ¨­â¥à¯à¥â¨àã¥¬,¢®-¯¥à¢ëå, ª ª
¬®¤¥«ì à®áâ  ¡¨®«®£¨ç¥áª®© ¯®¯ã«ïæ¨¨,¨á¯®«ì§ãï  ­ «¨§ �.�íï ¨ ­ ãç­®-
¯®¯ã«ïà­ãî ¢¥àá¨î �¥©£¥­¡ ã¬  [6]. �®-¢â®àëå, | ª ª ¬®¤¥«ì ¤¨ääã§¨¨
¨­­®¢ æ¨© [7]. �¨ää¥à¥­æ¨ «ì­ãî ä®à¬ã «®£¨áâ¨ç¥áª®£® ãà ¢­¥­¨ï ¨á-
¯®«ì§ã¥¬ ¤«ï ¬®¤¥«¨à®¢ ­¨ï à á¯à®áâà ­¥­¨ï í¯¨¤¥¬¨©.

�¨­ ¬¨ç¥áª ï á«®¦­®áâì á®¢à¥¬¥­­®£® á®æ¨ã¬  ¢«¥çñâ £«®¡®«®ª «ì-
­®¥ ¬­®£®®¡à §¨¥ ¯à®­¨§ ­­®¥ ¡¨äãàª æ¨ï¬¨. � ­­ë© íâ ¯ ­¥«¨­¥©­®£®
á ¬®à §¢¨â¨ï á®æ¨ã¬ , ­ å®¤ïé¥£®áï ¢ à §­ëå â¥¬¯®¬¨à å §­ ¬¥­ã¥â ¯¥-
à¥å®¤ ª ®¡é¥áâ¢ã, ®á­®¢ ­­®¬ã ­  ã¯®àï¤®ç¥­­®¬ å ®á¥.�áá«¥¤ãï ãáâ®©-
ç¨¢®áâì ­¥«¨­¥©­ëå á¨áâ¥¬ ¯® ¯¥à¢®¬ã ¯à¨¡«¨¦¥­¨î, ®¡à é ¥¬áï ª ¡ -
§®¢®© ¬®¤¥«¨ � ©¤«¨å  ä®à¬¨à®¢ ­¨ï ®¡é¥áâ¢¥­­®£® ¬­¥­¨ï:«¨¡¥à «ì­®-
â®â «¨â à­®£® /��/ ä §®¢®£® ¯¥à¥å®¤ . � ¦¤ë© áæ¥­ à¨© ¨­â¥à¯à¥â¨àã-
¥âáï ¢ â¥à¬¨­ å âà ¥ªâ®à¨© á¨áâ¥¬ë ¤¢ãå ®¡ëª­®¢¥­­ëå ¤¨ää¥à¥­æ¨ «ì-
­ëå ãà ¢­¥­¨©. �å  ­ «¨§ á¯®á®¡áâ¢ã¥â ¯®­¨¬ ­¨î ¬¥å ­¨§¬  áâ ¡¨«¨-
§ æ¨¨ ¨ à §àãè¥­¨ï â®â «¨â à­®£® à¥¦¨¬ . � à¨ ­âë à¥ «¨§ æ¨¨ áæ¥-
­ à¨¥¢ ��-¯¥à¥å®¤  § ¢¨áïâ ®â ¯à®áâ¥©è¨å â¨¯®¢ â®ç¥ª ¯®ª®ï «¨­¥©­®©
®¤­®à®¤­®© ¤¨ää¥à¥­æ¨ «ì­®© á¨áâ¥¬ë ¯¥à¢®£® ¯à¨¡«¨¦¥­¨ï [8].

�¯¨á®ª «¨â¥à âãàë
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���� ��� �ã¢ èáª¨© £®áã¤ àáâ¢¥­­ë© ã­¨¢¥àá¨â¥â ¨¬.

�.�. �«ìï­®¢ 
�¥¡®ªá àë, ¯à. �®áª®¢áª¨©, 15

�¥«.: (8352)421259, e-mail: Lidia1978@rambler.ru
�¤­®© ¨§ £« ¢­ëå æ¥«¥© ®¡ãç¥­¨ï ¬ â¥¬ â¨ª¥ ­  ä ªã«ìâ¥â¥ à ¤¨®â¥å-

­¨ª¨ ¨ í«¥ªâà®­¨ª¨ ï¢«ï¥âáï ä®à¬¨à®¢ ­¨¥ ã áâã¤¥­â®¢-à ¤¨®â¥å­¨ª®¢
¯®âà¥¡­®áâ¨ ¢ ¯à®ä¥áá¨®­ «ì­®-®à¨¥­â¨à®¢ ­­ëå ¬ â¥¬ â¨ç¥áª¨å §­ -
­¨ïå, â. ¥. §­ ­¨ïå, ¨¬¥îé¨å ­ ¯à ¢«¥­­®áâì ­  ¯®«ãç ¥¬ãî á¯¥æ¨ «ì-
­®áâì. �âã¤¥­â ¤®«¦¥­ ¡ëâì ã¢¥à¥­, çâ® ®­ ¯®«ãç ¥â §­ ­¨ï, ­¥®¡å®¤¨¬ë¥
¤«ï ¥£® ¡ã¤ãé¥© à ¡®âë, â®£¤  ¢ ¯à®æ¥áá¥ ®¡ãç¥­¨ï íâ¨ §­ ­¨ï ­¥ ¡ã¤ãâ
®ââ®à£ âìáï ¨¬ ª ª ­¥çâ® çã¦¥à®¤­®¥.

� ¯à®æ¥áá¥ ¯à¨®¡à¥â¥­¨ï §­ ­¨© ¢ ¦­ãî à®«ì ¨£à ¥â ¬®â¨¢ æ¨ï ¨§ã-
ç¥­¨ï ¬ â¥¬ â¨ª¨, â ª ª ª ­ ¨¡®«ìè¨© íää¥ªâ ¢ ®¡ãç¥­¨¨ ¤®áâ¨£ ¥âáï
¢ á«ãç ¥ â¢¥à¤®£® ã¡¥¦¤¥­¨ï áâã¤¥­â  ¢ ­¥®¡å®¤¨¬®áâ¨ ¯®«ãç ¥¬ëå §­ -
­¨© ¤«ï ¯®á«¥¤ãîé¥© à ¡®âë. � ç áâãî ¬ â¥¬ â¨ç¥áª¨¥ §­ ­¨ï ­¥ ¯à¨®-
¡à¥â îâ ¤«ï áâã¤¥­â®¢ «¨ç­®áâ­®© §­ ç¨¬®áâ¨, ¢®á¯à¨­¨¬ îâáï ¨¬¨ ª ª
­¥çâ®  ¡áâà ªâ­®¥. �­®£¨¥ áâã¤¥­âë, ¢ â®¬ ç¨á«¥ ¢ë¯ãáª­¨ª¨, ­¥ ¨á¯ë-
âë¢ îâ ¯®âà¥¡­®áâ¨ ¢ à áè¨à¥­¨¨ ¨ ã£«ã¡«¥­¨¨ ¬ â¥¬ â¨ç¥áª¨å §­ ­¨©,
¯à¨¬¥­¥­¨¨ ¨å ­  ¯à ªâ¨ª¥, ¢ á¢ï§¨ á ç¥¬ ä®à¬¨àã¥âáï ­¥£ â¨¢­®¥ ®â-
­®è¥­¨¥ ª ¬ â¥¬ â¨ª¥. �¥¦¤ã â¥¬ ¬ â¥¬ â¨ª  ¤®«¦­  ¢®á¯à¨­¨¬ âìáï
ª ¦¤ë¬ áâã¤¥­â®¬ á ã¢¥à¥­­®áâìî ¢ ¤ «ì­¥©è¥¬ ¯à¨¬¥­¥­¨¨ ¬ â¥¬ â¨-
ç¥áª¨å §­ ­¨©, ¢®-¯¥à¢ëå, ¢ ¯à®æ¥áá¥ ¯®«ãç¥­¨ï ¨­¦¥­¥à­®£® ®¡à §®¢ ­¨ï,
¨, ¢®-¢â®àëå, ¢ ¡ã¤ãé¥© ¯à®ä¥áá¨®­ «ì­®© ¤¥ïâ¥«ì­®áâ¨.

�¥ «¨§ æ¨ï ¯à¨ª« ¤­®© ­ ¯à ¢«¥­­®áâ¨ ¯à¥¯®¤ ¢ ­¨ï à §«¨ç­ëå à §-
¤¥«®¢ ¬ â¥¬ â¨ª¨ ¯® á¯¥æ¨ «ì­®áâ¨ ý� ¤¨®â¥å­¨ª þ ®¯à¥¤¥«ï¥âáï ª®­-
ªà¥â­ë¬¨ æ¥«ï¬¨ ¨ ä®à¬ ¬¨ ¨á¯®«ì§®¢ ­¨ï á®®â¢¥âáâ¢ãîé¨å ¬ â¥¬ â¨-
ç¥áª¨å ¯®­ïâ¨© ¨ ¬ â¥¬ â¨ç¥áª®£®  ¯¯ à â  ¯à¨ à¥è¥­¨¨ § ¤ ç, ®â­®áï-
é¨åáï ª áä¥à¥ ¤¥ïâ¥«ì­®áâ¨ ¡ã¤ãé¨å á¯¥æ¨ «¨áâ®¢.

�«ï ¨­¦¥­¥à®¢-à ¤¨®â¥å­¨ª®¢ çà¥§¢ëç ©­® ¢ëá®ª® §­ ç¥­¨¥ ¤¨áæ¨¯-
«¨­ ¢¥à®ïâ­®áâ­®£® æ¨ª« . �à¨ ¨§ãç¥­¨¨ à §¤¥«  ¬ â¥¬ â¨ç¥áª®£®  ­ -
«¨§  ý�¥®à¨ï ¢¥à®ïâ­®áâ¨þ ¢ âà¥âì¥¬ á¥¬¥áâà¥ ¨¬ ¯à¥¤« £ îâáï ¯à®ä¥áá¨-
®­ «ì­ë¥ § ¤ ç¨, ª®â®àë¥ ãá«®¦­ïîâáï ¯® ¬¥à¥ ¨§ãç¥­¨ï ªãàá . �â® â ª
­ §ë¢ ¥¬ë¥ ¬­®£®áâã¯¥­ç âë¥ § ¤ ç¨. �âà®ïâáï ®­¨ á«¥¤ãîé¨¬ ®¡à §®¬.
� ¯à¨¬¥à, ãá«®¢¨¥ ¨áå®¤­®© § ¤ ç¨ ­¥ ¬¥­ï¥âáï,   ª ¦¤®¥ ¥¥ âà¥¡®¢ ­¨¥
¨«¨ áâã¯¥­ì ¤®¯®«­ï¥âáï, à §¢¨¢ ¥âáï, ãá«®¦­ï¥âáï. �«¨ ¦¥ ª ¦¤®¥ á«¥-
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¤ãîé¥¥ âà¥¡®¢ ­¨¥ á®¤¥à¦¨â ¤®¯®«­¨â¥«ì­ë¥ í«¥¬¥­âë ãá«®¢¨ï, à áè¨-
àïîé¨¥, ®¡®¡é îé¨¥ ¥£®. � ­­ ï § ¤ ç  ­¥á¥â â ª¦¥ ¯à®ä¥áá¨®­ «ì­®
§­ ç¨¬ãî ¨­ä®à¬ æ¨î.

� ¤ ç  1. (ª« áá¨ç¥áª ï ¢¥à®ïâ­®áâì) �® ª ­ «ã á¢ï§¨, ¨á¯®«ì-
§ãîé¥© ¡¨­ à­ë© ª®¤, ¢ á«ãç ©­®¬ ¯®àï¤ª¥ ¯¥à¥¤ îâáï n á¨¬¢®«®¢ íâ®£®
ª®¤ . �®¡ëâ¨¥ A = {å®âï ¡ë ®¤¨­ á¨¬¢®« ¥¤¨­¨æ }, B = {¥¤¨­¨æ  ¯¥à¥-
¤ ­  â®ç­® ®¤¨­ à §}, C = {â®ç­® k á¨¬¢®«®¢ ­®«ì}, k = 0, 1, 2, 3, . . . , n.
� ©â¨ ¢¥à®ïâ­®áâ¨ ¤ ­­ëå á®¡ëâ¨©.

� ¤ ç  2. (ãá«®¢­ë¥ ¢¥à®ïâ­®áâ¨, ­¥§ ¢¨á¨¬®áâì á®¡ëâ¨©) �à¨
ãá«®¢¨¨ � ¤ ç¨ 1. ¨§-§  ­ «¨ç¨ï ¯®¬¥å ¢®§¬®¦­ë ¯¥à¥å®¤ë ®¤­®£® á¨¬-
¢®«  ¢ ¤àã£®©. �áª ¦¥­¨¥ á¨¬¢®«®¢ ¯à®¨áå®¤¨â ­¥§ ¢¨á¨¬® ¤àã£ ®â ¤àã£ .
�¥à®ïâ­®áâì ®è¨¡ª¨ P®è¡ = 0, 01. �­ ï, çâ® ¯®á« ­  ª®¤®¢ ï ª®¬¡¨­ æ¨ï
10011 ®¯à¥¤¥«¨âì ¢¥à®ïâ­®áâì â®£®, çâ®  ) ®­  ¯à¨­ïâ  ¡¥§ ¨áª ¦¥­¨ï, ¡)
¯à¨­ïâ  ª®¬¡¨­ æ¨ï 01010.

� ¤ ç  3. (¢¥à®ïâ­®áâ¨ á«®¦­ëå á®¡ëâ¨©) �® ª ­ «ã á¢ï§¨, á®-
áâ®ïé¥¬ã ¨§ ¯¥à¥¤ âç¨ª , à¥âà ­á«ïâ®à  ¨ ¯à¨¥¬­¨ª , ¯¥à¥¤ ¥âáï ¡¨­ à-
­ë© ª®¤. �á«¥¤áâ¢¨¥ ¢®§¤¥©áâ¢¨ï ¯®¬¥å á¨£­ «ë ¬®£ãâ ¨áª ¦ âìáï. � 
ãç áâª¥ ¯¥à¥¤ âç¨ª-à¥âà ­á«ïâ®à ¥¤¨­¨æ  ¯¥à¥å®¤¨â ¢ ¥¤¨­¨æã á ¢¥à®ïâ-
­®áâìî p1 ¨ ¢ ­ã«ì á ¢¥à®ïâ­®áâìî 1 − p1; ­ã«ì ¯¥à¥å®¤¨â ¢ ­ã«ì á ¢¥à®-
ïâ­®áâìî q1 ¨ ¢ ¥¤¨­¨æã á ¢¥à®ïâ­®áâìî 1− q1. �  ãç áâª¥ à¥âà ­á«ïâ®à-
¯à¨¥¬­¨ª ¢¥à®ïâ­®áâ¨ ãª § ­­ëå á®¡ëâ¨© á®®â¢¥âáâ¢¥­­® à ¢­ë p2, 1−p2,
q2, 1 − q2. �¯à¥¤¥«¨âì ¢¥à®ïâ­®áâì á®¡ëâ¨ï A={ª®¤®¢ ï ª®¬¡¨­ æ¨ï 10,
¯®á« ­­ ï ¯¥à¥¤ âç¨ª®¬, ¯à¨­ïâ  ¡¥§ ¨áª ¦¥­¨©}.

� ¤ ç  4. (ä®à¬ã«  ¯®«­®© ¢¥à®ïâ­®áâ¨) �® ª ­ «ã á¢ï§¨, á®-
áâ®ïé¥¬ã ¨§ ¯¥à¥¤ âç¨ª , à¥âà ­á«ïâ®à  ¨ ¯à¨¥¬­¨ª , ¯¥à¥¤ îâáï ¤¢ 
á¨£­ « : ¥¤¨­¨æ  ¨ ­ã«ì. �á«¥¤áâ¢¨¥ ¢®§¤¥©áâ¢¨ï ¯®¬¥å á¨£­ «ë ¬®£ãâ
¨áª ¦ âìáï. �  ãç áâª¥ ¯¥à¥¤ âç¨ª-à¥âà ­á«ïâ®à ¥¤¨­¨æ  ¯¥à¥å®¤¨â ¢
¥¤¨­¨æã ¨ ¢ ­ã«ì á ¢¥à®ïâ­®áâìî p1; ­ã«ì ¯¥à¥å®¤¨â ¢ ­ã«ì ¨ ¢ ¥¤¨­¨æã
á ¢¥à®ïâ­®áâìî q1. �  ãç áâª¥ à¥âà ­á«ïâ®à-¯à¨¥¬­¨ª ¢¥à®ïâ­®áâ¨ ãª -
§ ­­ëå á®¡ëâ¨© á®®â¢¥âáâ¢¥­­® à ¢­ë p2, q2. �¯à¥¤¥«¨âì ¢¥à®ïâ­®áâì
á®¡ëâ¨ï C={¯à¨­ïâ® ¤¢  ®¤¨­ ª®¢ëå á¨¬¢®« }.

�à®ä¥áá¨®­ «ì­ ï ­ ¯à ¢«¥­­®áâì ®¡ãç¥­¨ï ¬ â¥¬ â¨ª¥ ï¢«ï¥âáï ®¤-
­¨¬ ¨§ ®á­®¢­ëå á¯®á®¡®¢ ä®à¬¨à®¢ ­¨ï ª ª ãç¥¡­®-¯®§­ ¢ â¥«ì­®©, â ª
¨ ¯à®ä¥áá¨®­ «ì­®© ¬®â¨¢ æ¨¨.

�¯¨á®ª «¨â¥à âãàë
1. � ©ª¨­ �.�. �­®£®áâã¯¥­ç âë¥ ¨ ¬­®£®ãà®¢­¥¢ë¥ § ¤ ç¨ // �®¯à®áë à §­®-

ãà®¢­¥¢®£® ®¡ãç¥­¨ï: ¢ë¯ãáª 8. �à§ ¬ á: ����. { 2000 { �.4
2. �®§ ­®¢  �.�. � â¥¬ â¨ç¥áª ï ªã«ìâãà  áâã¤¥­â®¢ â¥å­¨ç¥áª¨å ã­¨¢¥àá¨â¥â®¢

{ �.: ���������, 2000.
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��������� ������� ������
������������������ �����

� ¢«¨¤¨á �.�.
���� ��� ý�à¥­¡ãà£áª¨© £®áã¤ àáâ¢¥­­ë©  £à à­ë© ã­¨¢¥àá¨â¥âþ

460795, £.�à¥­¡ãà£, ã«.�¥«îáª¨­æ¥¢, 18
�à¥¤¨ ¢á¥å ¬­®£®ç¨á«¥­­ëå ¨áá«¥¤®¢ ­¨©, ¯®á¢ïé¥­­ëå àï¤ ¬, ¢

XVIII ¢. âàã¤ë �.�©«¥à  § ­¨¬ îâ ¯¥à¢®¥ ¬¥áâ® ¯® è¨à®â¥ ®å¢ â  ¬ -
â¥à¨ «  ¨ §­ ç¨¬®áâ¨ ¯®«ãç¥­­ëå à¥§ã«ìâ â®¢.

�­ à áá¬®âà¥« ¡¥áª®­¥ç­ë¥ àï¤ë á® ¢á¥å ¢®§¬®¦­ëå, ¤®áâã¯­ëå â®¬ã
¢à¥¬¥­¨ â®ç¥ª §à¥­¨ï ¨ ­ è¥« §­ ç¨â¥«ì­®¥ ç¨á«® ç áâ­ëå ¨ ®¡é¨å ¬¥â®-
¤®¢ ¨å ¨áá«¥¤®¢ ­¨ï. �¤­¨ ¬¥â®¤ë áâ «¨ ®¡é¥¨§¢¥áâ­ë, ¤àã£¨¥ | ¡ë«¨
§ ¡ëâë ¨ ¢¯®á«¥¤áâ¢¨¨ ­ ©¤¥­ë ­¥§ ¢¨á¨¬® ®â ­¥£® ¤àã£¨¬¨ ãç¥­ë¬¨.
�¤­ ª®, ­¥á¬®âàï ­  ¢á¥ à §­®®¡à §¨¥ à ¡®â �.�©«¥à  ® àï¤ å, ­¥®¡å®-
¤¨¬® ®â¬¥â¨âì £« ¢­®¥: ®­ ãáâ ­®¢¨« á¢ï§ì â¥®à¨¨ àï¤®¢ á à §­®áâ­ë¬ ¨
¨­â¥£à «ì­ë¬ ¨áç¨á«¥­¨ï¬¨.

�¤­¨¬ ¨§ ­ ¨¡®«¥¥ ïàª¨å ¯à¨¬¥à®¢ íâ®£® ¬®£ãâ á«ã¦¨âì ¨áá«¥¤®¢ ­¨ï
�.�©«¥à , ¯à¨¢¥¤è¨¥ ¥£® ª ®¯à¥¤¥«¥­¨î ª®íää¨æ¨¥­â®¢ âà¨£®­®¬¥âà¨-
ç¥áª¨å àï¤®¢.

�áâ®à¨ï ¢®§­¨ª­®¢¥­¨ï ¨­â¥£à «ì­ëå ä®à¬ã« ª®íää¨æ¨¥­â®¢ âà¨£®-
­®¬¥âà¨ç¥áª¨å àï¤®¢ ¯®ª §ë¢ ¥â, çâ® ¬­®£¨¥ ¬ â¥¬ â¨ª¨ è«¨ ª ­¨¬ ¤¢ã¬ï
à §«¨ç­ë¬¨ ¯ãâï¬¨. �¥à¢ë© | ®â ¨­â¥à¯®«ïæ¨®­­ëå ä®à¬ã« ª â®ç­ë¬,
¯ãâ¥¬ ¯à¥¤¥«ì­®£® ¯¥à¥å®¤  (�«¥à®, � £à ­¦), ¢â®à®© ¯ãâì | ¯®ç«¥­­®¥
¨­â¥£à¨à®¢ ­¨¥ âà¨£®­®¬¥âà¨ç¥áª®£® àï¤  (� « ¬¡¥à). � â®«ìª® �.�©«¥à
¢ á¢®¨å ¨áá«¥¤®¢ ­¨ïå âà¨£®­®¬¥âà¨ç¥áª¨å àï¤®¢ ®¤¨­ ª®¢® ãá¯¥è­® ¨
¯à ªâ¨ç¥áª¨ ®¤­®¢à¥¬¥­­®, ® ç¥¬ á¢¨¤¥â¥«ìáâ¢ãîâ ª ª ¥£® ¬¥¬ã àë, â ª
¨ ­¥®¯ã¡«¨ª®¢ ­­ë¥ § ¬¥âª¨ ¨§ § ¯¨á­ëå ª­¨¦¥ª [], ¨á¯®«ì§®¢ « ®¡  ¯®¤-
å®¤ .

� ç ¢  ªâ¨¢­®¥ ¨áá«¥¤®¢ ­¨¥ âà¨£®­®¬¥âà¨ç¥áª¨å àï¤®¢ ­¥ ¯®§¤­¥¥
1739 £. (§ ¯.ª­. ü131 []), ®­ ­¥áª®«ìª® à § ¢ â¥ç¥­¨¥ ¦¨§­¨ ¢®§¢à é «áï
ª íâ®© ¯à®¡«¥¬ â¨ª¥.

�­â¥£à «ì­ë¥ ä®à¬ã«ë ¤«ï ª®íää¨æ¨¥­â®¢ âà¨£®­®¬¥âà¨ç¥áª¨å àï-
¤®¢ ¡ë«¨ ¯®«ãç¥­ë ¨¬ ­¥ ¯®§¤­¥¥ 1776 £. (§ ¯.ª­. ü139 ««. 72,75,84 []).
�¤­ ª® ¯à¨¬¥­¥­¨¥ âà¨£®­®¬¥âà¨ç¥áª¨å àï¤®¢ ¤«ï ¨áá«¥¤®¢ ­¨ï ¨­â¥£à -
«®¢ (§ ¯.ª­. ü138 ««. 156®¡-157 []) ¯®§¢®«ï¥â ®â®¤¢¨­ãâì ¤ â¨à®¢ªã íâ®£®
á®¡ëâ¨ï ¢ ­ ç «® 70-å £®¤®¢ XVIII ¢.

�¥¬ã à 1776 £. ýObservationes generale circa series qnarum termini se-
cundum sinus vee cosines angulorum multiplorum progrediunturþ [3] ¯®«®¦¨«
­ ç «® ¯ã¡«¨ª æ¨ï¬ à¥§ã«ìâ â®¢ �.�©«¥à  ¢ ®¡« áâ¨ âà¨£®­®¬¥âà¨ç¥áª¨å
àï¤®¢, ª®â®àë¥ ¡ë«¨ ¯®«ãç¥­ë ¨¬ ¢ ª®­æ¥ 60-å | ­ ç «¥ 70-å ££. XVIII ¢.

�â®â ¬¥¬ã à á®¤¥à¦¨â â¥®à¥¬ã:
ý�ï¤ A+B ·cos ϕ+C ·cos 2ϕ+ . . .+B ·sin ϕ+C ·sin 2ϕ+ . . . áå®¤¨âáï ¥á«¨

áå®¤¨âáï àï¤ ¢¨¤ : A + Bx + Cx2 + Dx3 + . . .þ. �  «.156®¡ § ¯.ª­. ü138
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¬ë ¢¨¤¨¬ ¯à¨¬¥­¥­¨¥ íâ®© â¥®à¥¬ë ª ¨áá«¥¤®¢ ­¨î ¨­â¥£à «®¢. �«¥¤®-
¢ â¥«ì­®, ¤ ­­ ï â¥®à¥¬  ¡ë«  ¤®ª § ­  �.�©«¥à®¬ ®ª®«® 1773 £.

�¥¬ã àë 1777 £. ýMethodus facilis inveniend series per sinus cosines an-
gulorum multiplorum procendes, quarum usus in universa theoria astronomia
est amplissimusþ [4] ¨ ýDisquisitio ulterior super seriebus secundum multipla
cuius dam anguli progredientibusþ [5] ¯®á¢ïé¥­ë á®®â¢¥âáâ¢¥­­® ¨­â¥à¯®«ï-
æ¨®­­®¬ã ¨ ¨­â¥£à «ì­®¬ã ¬¥â®¤ ¬ ®¯à¥¤¥«¥­¨ï ª®íää¨æ¨¥­â®¢ âà¨£®­®-
¬¥âà¨ç¥áª¨å àï¤®¢.

� ¬¥âª¨ ­  ««. 72,75 § ¯.ª­. 139 ¨««îáâà¨àãîâ ¨­â¥à¯®«ïæ¨®­­ë©
¬¥â®¤ ­ å®¦¤¥­¨ï ª®íää¨æ¨¥­â®¢,   § ¯¨á¨ ­  «.84 § ¯.ª­. ü138 ¯®§¢®-
«ïîâ ¤¥â «ì­® ¯à®á«¥¤¨âì ¯®«ãç¥­¨¥ �.�©«¥à®¬ ¨­â¥£à «ì­ëå ä®à¬ã«
¤«ï ª®íää¨æ¨¥­â®¢ âà¨£®­®¬¥âà¨ç¥áª¨å àï¤®¢.

� ª¨¬ ®¡à §®¬, ¬®¦­® ãâ¢¥à¦¤ âì, çâ® ã¦¥ ¢ ­ ç «¥ 70-å £®¤®¢ XVIII
¢. âà¨£®­®¬¥âà¨ç¥áª¨¥ àï¤ë ­  à ¢­ëå ¯à ¢ å á® áâ¥¯¥­­ë¬¨ ï¢«ï«¨áì
 ¯¯ à â®¬  ­ «¨â¨ç¥áª®£® ¨§®¡à ¦¥­¨ï äã­ªæ¨© ¨ ¨¬¥«¨ ®£à®¬­®¥ ¯à¨-
ª« ¤­®¥ §­ ç¥­¨¥.

�¯¨á®ª «¨â¥à âãàë
1. � ¯« ãáª á �.�. �à¨£®­®¬¥âà¨ç¥áª¨¥ àï¤ë ®â �©«¥à  ¤® �¥¡¥£  { �.: � ãª ,

1966. { 276 á.
2. � ­ªâ-�¥â¥à¡ãà£áª¨© ä¨«¨ « �àå¨¢  ��� ä.136, ®¯.1.ü 129{140.
3. Euler L. Observationes generale circa series qnarum termini secundum sinus vee

cosines angulorum multiplorum progrediuntur Novi Comm. Acad. Sci. Petrop. IX.
1776.

4. Euler L. Methodus facilis inveniend series per sinus cosines angulorum multiplorum
procendes, quarum usus in universa theoria astronomia est amplissimus Nova Acta
Acad. Petrop. 11, h.94{113. 1777.

5. Euler L. Disquisitio ulterior super seriebus secundum multipla cuius dam anguli
progredientibus p.114{132. 1777.

������ ���������� �������� ������

� ­â¥«¥¥¢ �.�.
����

121471, �®áª¢ , ã«. �ï¡¨­®¢ ï, ¤.6,ª¢. 123
�¥«.: 4432867, e-mail: puma@orc.ru

� ª ¨§¢¥áâ­®, á¨¬¯«¥ªá ¬¥â®¤ ®¯¨à ¥âáï ­  â®â ä ªâ, çâ® ¤®¯ãáâ¨¬®¥
¬­®¦¥áâ¢® § ¤ ç¨ «¨­¥©­®£® ¯à®£à ¬¬¨à®¢ ­¨ï (���) ¯à¥¤áâ ¢«ï¥â á®-
¡®© ¢ë¯ãª«ë© ¬­®£®£à ­­¨ª,   ®¯â¨¬ «ì­®¥ à¥è¥­¨¥ (¥á«¨ ®­® áãé¥áâ-
¢ã¥â ¨ ª®­¥ç­®) ¤®áâ¨£ ¥âáï ¢ ¢¥àè¨­¥ íâ®£® ¬­®£®£à ­­¨ª . �á«¨ à¥è¥-
­¨¥ ­¥ ¥¤¨­áâ¢¥­­®, â® áà¥¤¨ à¥è¥­¨© ®¡ï§ â¥«ì­® ¯à¨áãâáâ¢ã¥â ¢¥àè¨­ 
(¢¥àè¨­ë) íâ®£® ¬­®£®£à ­­¨ª . � ª¨¬ ®¡à §®¬, ®¯â¨¬ «ì­®¥ à¥è¥­¨¥
á«¥¤ã¥â ¨áª âì áà¥¤¨ ¢¥àè¨­ ¤®¯ãáâ¨¬®£® ¬­®¦¥áâ¢  (áà¥¤¨ ®¯®à­ëå à¥-
è¥­¨©).�¬. [1],[2].

527



�¨¬¯«¥ªá ¬¥â®¤ à¥ «¨§ã¥â â ª®© ¯®è £®¢ë© ¯à®æ¥áá ¯¥à¥å®¤  ®â ®¤-
­®£® ®¯®à­®£® à¥è¥­¨ï ª ¤àã£®¬ã, ¯à¨ ª®â®à®¬ ­  ª ¦¤®¬ è £¥ §­ ç¥­¨¥
æ¥«¥¢®© äã­ªæ¨¨ ã«ãçè ¥âáï. � ¦¤®¥ ®¯®à­®¥ à¥è¥­¨¥ (¢¥àè¨­  ¬­®£®£-
à ­­¨ª ) á®®â¢¥âáâ¢ã¥â ®¤­®¬ã ¨§ ¢®§¬®¦­ëå ¢ à¨ ­â®¢ à §¡¨¥­¨ï ¢á¥å
¯¥à¥¬¥­­ëå ­  ¡ §¨á­ë¥ ¨ á¢®¡®¤­ë¥. �à¨ç¥¬ à §¡¨¥­¨¥ ¤®«¦­® ã¤®¢-
«¥â¢®àïâì âà¥¡®¢ ­¨î ­¥®âà¨æ â¥«ì­®áâ¨ ¯¥à¥¬¥­­ëå. �¥à¥å®¤ ®â ®¤­®£®
®¯®à­®£® à¥è¥­¨ï ª ¤àã£®¬ã ®áãé¥áâ¢«ï¥âáï ¯ãâ¥¬ ¯¥à¥¢®¤  ®¤­®© á¢®¡®¤-
­®© ¯¥à¥¬¥­­®© ¢ à §àï¤ ¡ §¨á­®© ¨ ®¤­®© ¡ §¨á­®© ¢ à §àï¤ á¢®¡®¤­®©.
� ª®¥ ¬¥à®¯à¨ïâ¨¥ ­ §ë¢ îâ á¨¬¯«¥ªá ¯à¥®¡à §®¢ ­¨¥¬.

� à¥§ã«ìâ â¥ â ª¨å ¤¥©áâ¢¨© ¯®«ãç ¥âáï ¯à®áâà ­áâ¢¥­­ ï âà ¥ªâ®à¨ï,
ª®â®à ï ­ ç¨­ ¥âáï ¢ ­ ç «ì­®¬ ®¯®à­®¬ à¥è¥­¨¨, § ª ­ç¨¢ ¥âáï ¢ ®¯â¨-
¬ «ì­®¬ ¨ ¯à®å®¤¨â ç¥à¥§ ®¯®à­ë¥ â®çª¨ ¯® à¥¡à ¬ ¬­®£®£à ­­¨ª  ¤®¯ãá-
â¨¬ëå à¥è¥­¨©. �®«¨ç¥áâ¢® à¥¡¥à, ¢å®¤ïé¨å ¢ á®áâ ¢ âà ¥ªâ®à¨¨, ®¯à¥-
¤¥«ï¥â ª®«¨ç¥áâ¢® ¨â¥à æ¨© (á¨¬¯«¥ªá ¯à¥®¡à §®¢ ­¨©) ­¥®¡å®¤¨¬ëå ¤«ï
¤®áâ¨¦¥­¨ï ®¯â¨¬ «ì­®£® à¥è¥­¨ï.

�®áâà®¥­¨¥ ªà âç ©è¥© âà ¥ªâ®à¨¨ (á®¤¥à¦ é¥© ¬¨­¨¬ «ì­®¥ ª®«¨-
ç¥áâ¢® à¥¡¥à) ®â ­ ç «ì­®£® ®¯®à­®£® à¥è¥­¨ï ¤® ®¯â¨¬ «ì­®£® ¯à¥¤áâ ¢-
«ï¥â á®¡®© á«®¦­ãî § ¤ çã. �æ¥­ªã ª®«¨ç¥áâ¢  à¥¡¥à ªà âç ©è¥© âà ¥ª-
â®à¨¨ ¤ ñâ á«¥¤ãîé ï â¥®à¥¬ .

�¥®à¥¬ . �«ï ªà âç ©è¥£® ®¯â¨¬ «ì­®£® à¥è¥­¨ï ¨§ «î¡®© ­ ç «ì-
­®© ®¯®à­®© â®çª¨ ¤®áâ â®ç­® ­¥ ¡®«¥¥ ç¥¬ κ á¨¬¯«¥ªá ¯à¥®¡à §®¢ ­¨©,
£¤¥ κ = min(m,n−m).

�¤¥áì n | ª®«¨ç¥áâ¢® ¯¥à¥¬¥­­ëå, m | ª®«¨ç¥áâ¢® äã­ªæ¨®­ «ì­ëå
®£à ­¨ç¥­¨©.

� ­­ ï â¥®à¥¬  ¤ ¥â ®æ¥­ªã ª®«¨ç¥áâ¢  àñ¡¥à ªà âç ©è¥© âà ¥ªâ®-
à¨¨ ®â ­ ç «ì­®£® ®¯®à­®£® à¥è¥­¨ï ¤® ®¯â¨¬ «ì­®£®, ®¤­ ª®, ­¥ ¯à¥¤« -
£ ¥â ¬¥â®¤  ¥ñ ¯®áâà®¥­¨ï. �¨¬¯«¥ªá ¬¥â®¤ ¯à¥¤« £ ¥â áâà®¨âì âà ¥ªâ®-
à¨î ¯®á«¥¤®¢ â¥«ì­®, â ª¨¬ ®¡à §®¬, çâ®¡ë §­ ç¥­¨¥ æ¥«¥¢®© äã­ªæ¨¨ ­ 
ª ¦¤®¬ è £¥ ã«ãçè¨«®áì. �®«ìè®© ¯à ªâ¨ç¥áª¨© ®¯ëâ ¯®ª § « ¢ëá®ªãî
íää¥ªâ¨¢­®áâì â ª®£® ¯®¤å®¤ , å®âï ¯à¨ íâ®¬ ¯®«ãç ¥âáï ­¥ ªà âç ©è ï
âà ¥ªâ®à¨ï. �à®¬¥ â®£®, ¬®¦­® ¯à¨¢¥áâ¨ ¯à¨¬¥àë ���, ¢ ª®â®àëå ªà â-
ç ©è ï âà ¥ªâ®à¨ï á®¤¥à¦¨â à¥¡à , ­  ª®â®àëå ¯à®¨áå®¤¨â ãåã¤è¥­¨¥ æ¥-
«¥¢®© äã­ªæ¨¨. � âà ¤¨æ¨®­­®¬ á¨¬¯«¥ªá ¬¥â®¤¥ ¯¥à¥å®¤ ¢ á«¥¤ãîéãî
®¯®à­ãî â®çªã ®áãé¥áâ¢«ï¥âáï ¯® à¥¡àã, ª®â®à®¥ ®¡¥á¯¥ç¨¢ ¥â ¬ ªá¨¬ «ì-
­ãî áª®à®áâì ã«ãçè¥­¨ï æ¥«¥¢®© äã­ªæ¨¨ ¯à¨ ¤¢¨¦¥­¨¨ ¯® à¥¡àã.

�à¥¤« £ ¥âáï ¬®¤¨ä¨ª æ¨ï á¨¬¯«¥ªá ¬¥â®¤ , ª®â®à ï áâà®¨â âà ¥ªâ®-
à¨î ¯® ¤àã£®¬ã ¯à ¢¨«ã. � ª ç¥áâ¢¥ á«¥¤ãîé¥© ®¯®à­®© â®çª¨ ¢ë¡¨à ¥âáï
â  (¨§ ç¨á«  á®á¥¤­¨å ¤®¯ãáâ¨¬ëå), ª®â®à ï ®¡¥á¯¥ç¨¢ ¥â ¬ ªá¨¬ «ì­®¥
ã«ãçè¥­¨¥ §­ ç¥­¨ï æ¥«¥¢®© äã­ªæ¨¨. � ª®© ¯®¤å®¤ âà¥¡ã¥â ¤®¯®«­¨â¥«ì-
­ëå ¢ëç¨á«¥­¨©, ­¥®¡å®¤¨¬ëå ¤«ï áà ¢­¥­¨ï §­ ç¥­¨© æ¥«¥¢®© äã­ªæ¨¨
¢ á®á¥¤­¨å â®çª å, ®¤­ ª® ®¡« ¤ ¥â ®ç¥¢¨¤­ë¬ ¯à¥¨¬ãé¥áâ¢®¬ | á«¥¤ã-
îé¥¥ ®¯®à­®¥ à¥è¥­¨¥ ®¡¥á¯¥ç¨¢ ¥â ¬ ªá¨¬ «ì­® ¢®§¬®¦­®¥ ã«ãçè¥­¨¥
§­ ç¥­¨ï æ¥«¥¢®© äã­ªæ¨¨ ¯® áà ¢­¥­¨î á ¤àã£¨¬¨ á®á¥¤­¨¬¨ ®¯®à­ë¬¨
à¥è¥­¨ï¬¨.

�¥à¥©¤¥¬ ª ®¯¨á ­¨î  «£®à¨â¬ , à¥ «¨§ãîé¥£® ®¯¨á ­­ãî ¨¤¥î ¬®-
¤¨ä¨ª æ¨¨ á¨¬¯«¥ªá ¬¥â®¤ . �ãáâì ¤ ­  ��� § ¯¨á ­­ ï ¢ ª ­®­¨ç¥áª®©
ä®à¬¥ ¨ ¨§¢¥áâ­® ­ ç «ì­®¥ ®¯®à­®¥ à¥è¥­¨¥ | â.¥. ¨§¢¥áâ¥­ ­ ç «ì­ë©
¢ à¨ ­â à §¡¨¥­¨ï ¢á¥å ¯¥à¥¬¥­­ëå ­  ¡ §¨á­ë¥ ¨ á¢®¡®¤­ë¥, ã¤®¢«¥â¢®-
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àïîé¨© âà¥¡®¢ ­¨ï¬ ­¥®âà¨æ â¥«ì­®áâ¨ ¯¥à¥¬¥­­ëå. �«ï ã¤®¡áâ¢  § -
¯¨á¨ ¡ã¤¥¬ áç¨â âì ¯¥à¢ë¥ m ¯¥à¥¬¥­­ëå ¡ §¨á­ë¬¨,   ®áâ «ì­ë¥ n−m
¯¥à¥¬¥­­ëå á¢®¡®¤­ë¬¨. �¤¥áì n | ª®«¨ç¥áâ¢® ¯¥à¥¬¥­­ëå, m | ª®«¨-
ç¥áâ¢® äã­ªæ¨®­ «ì­ëå ®£à ­¨ç¥­¨©. �«ï ®¯à¥¤¥«¥­­®áâ¨ ¡ã¤¥¬ áç¨â âì,
çâ® à¥è ¥âáï § ¤ ç  ­  ¬ ªá¨¬ã¬.

�®á«¥ â®£®, ª ª á¨áâ¥¬  ®£à ­¨ç¥­¨© ¡ã¤¥â à §à¥è¥­  ®â­®á¨â¥«ì­®
¡ §¨á­ëå ¯¥à¥¬¥­­ëå,   æ¥«¥¢ ï äã­ªæ¨ï ¡ã¤¥â ¢ëà ¦¥­  ç¥à¥§ á¢®¡®¤­ë¥
¯¥à¥¬¥­­ë¥, ¬®¦­® § ¯¨á âì ���. �®®â¢¥âáâ¢ãîé ï ­ ç «ì­ ï á¨¬¯«¥ªá
â ¡«¨æ  ¨¬¥¥â ¢¨¤

� §¨á­ë¥
¯¥à¥¬¥­­ë¥ x1 . . . xm xm+1 . . . xn

�¢®¡®¤­ë¥
ç«¥­ë

x1

. . .

. . .

. . .
xm

b1

. . .

. . .

. . .
bm

cf 0 . . . 0 −cm+1 . . . −cn c0

�«¥¤ãï âà ¤¨æ¨®­­®¬ã á¨¬¯«¥ªá ¬¥â®¤ã, ¤«ï ¯¥à¥å®¤  ª á«¥¤ãîé¥©
á¨¬¯«¥ªá â ¡«¨æ¥ (ª á«¥¤ãîé¥¬ã ®¯®à­®¬ã à¥è¥­¨î), ­ ¤® ¢ë¡à âì ¢ ¯®-
á«¥¤­¥© áâà®ª¥ â ¡«¨æë, á®®â¢¥âáâ¢ãîé¥© æ¥«¥¢®© äã­ªæ¨¨, áà¥¤¨ ª®-
íää¨æ¨¥­â®¢ ¯à¨ á¢®¡®¤­ëå ¯¥à¥¬¥­­ëå ¬¨­¨¬ «ì­ë© (¬ ªá¨¬ «ì­ë© ¯®
¬®¤ã«î ®âà¨æ â¥«ì­ë©). � ª ®¯à¥¤¥«ï¥âáï à §à¥è îé¨© áâ®«¡¥æ, ¯ãáâì
¥£® ­®¬¥à | p. �à¥¤¨ ¯®«®¦¨â¥«ì­ëå í«¥¬¥­â®¢ íâ®£® áâ®«¡æ  ­ ¤® ¢ë-
¡à âì â®â, ¤«ï ª®â®à®£® ¬¨­¨¬ «ì­® ®â­®è¥­¨¥ b|a. � ª ®¯à¥¤¥«ï¥âáï
à §à¥è îé ï áâà®ª , ¯ãáâ ¥ñ ­®¬¥à | q. �«¥¬¥­â a ¡ã¤¥â à §à¥è îé¨¬.

�®á«¥ íâ®£® ®áãé¥áâ¢«ï¥âáï á¨¬¯«¥ªá ¯à¥®¡à §®¢ ­¨¥ | ¯® ¨§¢¥áâ­ë¬
ä®à¬ã« ¬, ¢ëç¨á«ïîâáï ¢¥«¨ç¨­ë áâ®ïé¨¥ ¢ ª«¥âª å ­®¢®© á¨¬¯«¥ªá â ¡-
«¨æë, á®®â¢¥âáâ¢ãîé¥© ­®¢®¬ã ®¯®à­®¬ã à¥è¥­¨î. � ç áâ­®áâ¨ ¢ ª«¥âª¥
¤«ï c0 ¡ã¤¥â áâ®ïâì §­ ç¥­¨¥ æ¥«¥¢®© äã­ªæ¨¨ ¢ ­®¢®© â®çª¥.

�à¥¤« £ ¥¬ ï ¬®¤¨ä¨ª æ¨ï á¨¬¯«¥ªá ¬¥â®¤  à¥ª®¬¥­¤ã¥â ¤«ï ¢á¥å
áâ®«¡æ®¢, ¨¬¥îé¨å ¢ ¯®á«¥¤­¥© cf áâà®ª¥ ®âà¨æ â¥«ì­ë¥ ª®íää¨æ¨¥­âë
¯à¨ á¢®¡®¤­ëå ¯¥à¥¬¥­­ëå ¯à®¤¥« âì á«¥¤ãîé¥¥ ¬¥à®¯à¨ïâ¨¥. �¯à¥¤¥-
«¨âì à §à¥è îéãî áâà®ªã ¨ ¢ëç¨á«¨âì ¢¥«¨ç¨­ã æ¥«¥¢®© äã­ªæ¨¨ c0,
â.¥. §­ ç¥­¨¥ â®«ìª® ®¤­®© ª«¥âª¨ á«¥¤ãîé¥© á¨¬¯«¥ªá â ¡«¨æë. � à¥-
§ã«ìâ â¥ áà ¢­¥­¨ï íâ¨å §­ ç¥­¨© ®¯à¥¤¥«ï¥âáï â  á¢®¡®¤­ ï ¯¥à¥¬¥­­ ï,
¯¥à¥¢®¤ ª®â®à®© ¢ ª â¥£®à¨î ¡ §¨á­ëå ¯à¨¢®¤¨â ª ¬ ªá¨¬ «ì­® ¢®§¬®¦-
­®¬ã ã«ãçè¥­¨î §­ ç¥­¨ï æ¥«¥¢®© äã­ªæ¨¨.

� ª®©  «£®à¨â¬ âà¥¡ã¥â ¤®¯®«­¨â¥«ì­ëå, ¯® áà ¢­¥­¨î á âà ¤¨æ¨®­-
­ë¬ á¨¬¯«¥ªá ¬¥â®¤®¬, ¢ëç¨á«¥­¨© ­  ®¤­®¬ è £¥, ­®, ¢ ­¥ª®â®àëå á«ã-
ç ïå, ¯à¨¢®¤¨â ª áãé¥áâ¢¥­­®¬ã ã¬¥­ìè¥­¨î ª®«¨ç¥áâ¢  è £®¢, ¯à¨¢®¤ï-
é¨å ª ®¯â¨¬ «ì­®¬ã à¥è¥­¨î.

�¯¨á®ª «¨â¥à âãàë
1. �è¬ ­®¢ �.�. �¨­¥©­®¥ ¯à®£à ¬¬¨à®¢ ­¨¥. { �.: � ãª , 1981.
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2. �àà®ã �.�¦., �ãà¢¨æ �., �¤§ ¢  �. �áá«¥¤®¢ ­¨ï ¯® «¨­¥©­®¬ã ¨ ­¥«¨­¥©-
­®¬ã ¯à®£à ¬¬¨à®¢ ­¨î. { �.: ��, 1962.

���������� ��������� �������� ���������
� ����� ������ ���������� ������������

������������ ����

�¥âà®¢  �.�.
�®áª®¢áª¨© ä¨§¨ª®-â¥å­¨ç¥áª¨© ¨­áâ¨âãâ

�­áâ¨âãâáª¨© ¯¥à, ¤.9, £. �®«£®¯àã¤­ë©, �®áª®¢áª ï ®¡«., 141700, �®áá¨ï
�¥«.: (8495)4088172, e-mail: petrova@mail.mipt.ru

� à ªâ¥à­ë¬¨ ç¥àâ ¬¨ á¨áâ¥¬ë ®¡ãç¥­¨ï, ª®â®à ï á«®¦¨« áì ¢ ®â¥-
ç¥áâ¢¥­­®© èª®«¥, ï¢«ïîâáï äã­¤ ¬¥­â «ì­®áâì §­ ­¨©, ¯®á«¥¤®¢ â¥«ì-
­®áâì ¨§«®¦¥­¨ï ãç¥¡­ëå §­ ­¨© ¨ ¯à®¡«¥¬­ë¥ ¬¥â®¤ë ¨§«®¦¥­¨ï ãç¥¡-
­®£® ¬ â¥à¨ « . �®íâ®¬ã ®¡ãç¥­¨¥ ¡ §®¢ë¬ ¯à¥¤¬¥â ¬ âà ¤¨æ¨®­­® ¡ë«®
«®£¨ç¥áª¨ áâàãªâãà¨à®¢ ­­ë¬ ¨ «®£¨ç¥áª¨ ®¡®á­®¢ ­­ë¬. �á­®¢®© ý«®-
£¨ç¥áª®£® ®¡à §®¢ ­¨ïþ, ­¥á®¬­¥­­®, ï¢«ï¥âáï ®¡ãç¥­¨¥ ¬ â¥¬ â¨ª¥. �¢¥-
«¨ç¥­¨¥ ç¨á«  ãç¥¡­ëå ¯à¥¤¬¥â®¢ ¢ á®¢à¥¬¥­­®© áà¥¤­¥© èª®«¥ ¯®¢«¥ª«®
á®ªà é¥­¨¥ á®¤¥à¦ ­¨ï ®á­®¢­ëå ¨ âà ¤¨æ¨®­­ëå èª®«ì­ëå ¤¨áæ¨¯«¨­,
­ àãè¥­¨¥ ¨å «®£¨ç¥áª®© áâàãªâãàë. �â® ª á ¥âáï ¨ ¯à¥¤¬¥â®¢ ¬ â¥¬ -
â¨ç¥áª®£® æ¨ª« . �®íâ®¬ã ¢ «î¡®¬ ¢ã§¥, £¤¥ ¬ â¥¬ â¨ª  ï¢«ï¥âáï ¯à®ä¨-
«¨àãîé¨¬ ¯à¥¤¬¥â®¬, ¢®§­¨ª ¥â ¯à®¡«¥¬  ­¥ â®«ìª® ®¡ãç¥­¨ï áâã¤¥­â®¢
­®¢ë¬ à §¤¥« ¬ ¬ â¥¬ â¨ª¨, ­® ¨ ¢®á¯¨â ­¨ï ¨å «®£¨ç¥áª®© ªã«ìâãàë.
�®åà ­¨âì íâã äã­ªæ¨î ãç¥¡­ëå ªãàá®¢ ¢ëáè¥© ¬ â¥¬ â¨ª¨ ¢ á®¢à¥¬¥­-
­®© ¢ëáè¥© èª®«¥ ¢®§¬®¦­® ¯à®¤ã¬ ­­®© áâàãªâãà®© ªãàá®¢ ¨ ®à£ ­¨§ -
æ¨¥© ¨§«®¦¥­¨ï â¥®à¥â¨ç¥áª®£® ªãàá  ¨ á®¡áâ¢¥­­® «¥ªæ¨®­­®£® ¯à®æ¥áá 
â ª, çâ®¡ë ¤®áâ¨£ « áì ¤®áâ â®ç­® â®ç­ ï  ¤à¥á æ¨ï ª £àã¯¯ ¬ á«ãè â¥-
«¥© á à §«¨ç­ë¬ ãà®¢­¥¬ ¯®¤£®â®¢ª¨ ¨ § ¨­â¥à¥á®¢ ­­®áâ¨ ¢ ¯®«ãç¥­¨¨
¯à¥¤¬¥â­ëå §­ ­¨©.

�¯¥æ¨ä¨ª  ®¡à §®¢ ­¨ï, ª®â®à®¥ ¤ ¥â á¢®¨¬ áâã¤¥­â ¬ ����, á®áâ®¨â
¢ ¢ëá®ª®¬ ãà®¢­¥ ­ ãç­ëå ¨ ­ ãç­®-â¥å­¨ç¥áª¨å §­ ­¨© ¨ ¢ëá®ª®¬ â¥¬¯¥
®¡ãç¥­¨ï ¨ ®¢« ¤¥­¨ï íâ¨¬¨ §­ ­¨ï¬¨. �ãàáë ¢ëáè¥© ¬ â¥¬ â¨ª¨ ï¢«ï-
îâáï ®¡ï§ â¥«ì­ë¬¨ ¤«ï áâã¤¥­â®¢ ¢á¥å á¯¥æ¨ «ì­®áâ¥©, ¯® á®¤¥à¦ ­¨î
¨ ®¡ê¥¬ã ®­¨ áà ¢­¨¬ë á  ­ «®£¨ç­ë¬¨ ªãàá ¬¨ ¯¥à¢ëå «¥â ®¡ãç¥­¨ï ­ 
¬¥å ­¨ª®-¬ â¥¬ â¨ç¥áª®¬ ä ªã«ìâ¥â¥ ���. � àï¤ã á ­¨¬¨ ç¨â îâáï ¨­-
ä®à¬ æ¨®­­® ­ áëé¥­­ë¥ ªãàáë ¯à®ä¨«¨àãîé¨å ª ä¥¤à. �§ íâ®£® ¢ë-
â¥ª îâ âà¥¡®¢ ­¨ï ª ãç¥¡­®¬ã ¯à®æ¥ááã ¢ æ¥«®¬: ¤®áâ â®ç­® ¢ëá®ª¨© ¯®-
â¥­æ¨ « ¨­â¥««¥ªâ  áâã¤¥­â®¢, å®à®è ï ¤®¢ã§®¢áª ï ¯®¤£®â®¢ª , ¡ëáâà ï
¨ ãá¯¥è­ ï  ¤ ¯â æ¨ï ª ¯à¥áá¨­£®¢®© á¨áâ¥¬¥ ®¡ãç¥­¨ï ¨ ¨­â¥­á¨¢­®áâì
®¡ãç¥­¨ï ¯à¨ ª ç¥áâ¢¥­­ëå §­ ­¨ïå ý­  ¢ëå®¤¥þ.

� ªãàá¥ «¥ªæ¨© ¯® «¨­¥©­®©  «£¥¡à¥ ¨  ­ «¨â¨ç¥áª®© £¥®¬¥âà¨¨ ­ 
¯¥à¢®¬ £®¤ã ®¡ãç¥­¨ï áâã¤¥­â®¢ ���� ¢ë¤¥«ï¥âáï á®¤¥à¦ â¥«ì­ ï ®á-
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­®¢­ ï ç áâì ªãàá . � ­¥¥ ¢ª«îç¥­ë ¡ §®¢ë¥ ¯®­ïâ¨ï, ¨å à §êïá­¥­¨ï
­  ¯à¨¬¥à å, ¤®ª § â¥«ìáâ¢  ®á­®¢­ëå ä ªâ®¢. � àï¤ã á ç¥âª®© áâàãªâã-
à®© ãç¥¡­®£® ªãàá  áâã¤¥­â ¬ ­  «¥ªæ¨ïå á¨áâ¥¬ â¨ç¥áª¨ ä®à¬ã«¨àãîâáï
§ ¤ ç¨ ¯à®¡«¥¬­®£® å à ªâ¥à . �å §­ ç¨â¥«ì­ãî ç áâì á®áâ ¢«ïîâ ý®¡ï-
§ â¥«ì­ë¥ ¢®¯à®áëþ, ª®â®àë¥ áâã¤¥­â ¤®«¦¥­ á ¬®áâ®ïâ¥«ì­® ¯à®¤ã¬ âì,
¯®áª®«ìªã ¡¥§ íâ®£® ¯®­¨¬ ­¨¥ ¤ «ì­¥©è¥£® ¬ â¥à¨ «  áâ ­®¢¨âáï âàã¤-
­ë¬. �ãé¥áâ¢¥­­ ï ç áâì ¯®¤®¡­ëå ¯à®¡«¥¬, ª ª ¯à ¢¨«®, ®¡áã¦¤ ¥âáï
­¥¯®áà¥¤áâ¢¥­­® ­  «¥ªæ¨¨, ¨ ®­¨ ï¢«ïîâáï ¢ ¦­®© ª®¬¯®­¥­â®© ãç¥¡­®£®
¯à®æ¥áá . �à¨ íâ®¬ ã áâã¤¥­â®¢ ¢®á¯¨âë¢ ¥âáï ¨ à §¢¨¢ ¥âáï ¤®áâ â®ç­®
å®à®è¨© ¬¥­â «¨â¥â | ®­¨ ¤®¢®«ì­® ¡ëáâà® ®á®§­ îâ, çâ® ¯à®é¥ ¯®­ïâì
â®â ¨«¨ ¨­®© ä ªâ, ç¥¬ ä®à¬ «ì­® § ¯®¬­¨âì ¥£®. �®¬¨¬® ý®¡ï§ â¥«ì­ëå
¢®¯à®á®¢þ ­  «¥ªæ¨ïå ä®à¬ã«¨àãîâáï ¥é¥ § ¤ ç¨ ­¥áª®«ìª¨å â¨¯®¢: ¨«-
«îáâà â¨¢­®£® å à ªâ¥à , à¥è¥­¨ï ª®â®àëå ¯®¬®£ îâ áâã¤¥­â ¬ £«ã¡¦¥
¯®­¨¬ âì ¢¢®¤¨¬ë¥ ¯®­ïâ¨ï,   â ª¦¥ § ¤ ç¨ ¤®¢®«ì­® á¥àì¥§­®£® å à ª-
â¥à  ¨ £«ã¡®ª®£® á®¤¥à¦ ­¨ï. �®¬¬¥­â à¨ï¬¨ «¥ªâ®à  íâ¨ § ¤ ç¨  ¤à¥áã-
îâáï ª à §«¨ç­ë¬ £àã¯¯ ¬, § áâ ¢«ïï áâã¤¥­â®¢ ­¥ ¯ áá¨¢­® ¯à¨­¨¬ âì
¨­ä®à¬ æ¨î,   ¯®¤â «ª¨¢ îâ ¨å ª ¥¥  ªâ¨¢­®¬ã ¢®á¯à¨ïâ¨î, áâ¨¬ã«¨-
àãï á®à¥¢­®¢ â¥«ì­ë© ¤ãå, ¢ë¤¢¨£ ï à §¢¨¢ îéãî äã­ªæ¨î ®¡ãç¥­¨ï ­ 
®¤­® ¨§ ¢¥¤ãé¨å ¬¥áâ,  ªâ¨¢¨§¨àãîâ ¯®§­ ¢ â¥«ì­ãî ¤¥ïâ¥«ì­®áâì ¨ ¤¥-
« îâ ¯à®æ¥áá ®á¢®¥­¨ï ­®¢®© ãç¥¡­®© ¨­ä®à¬ æ¨¨ ¨­â¥­á¨¢­ë¬ ¨ ­ áë-
é¥­­ë¬. �®«ìè¨­áâ¢® â ª¨å § ¤ ç ¨¬¥îâ ¯à®¡«¥¬­ë© å à ªâ¥à ¨ ­¥ á®-
¤¥à¦ â ¯àï¬®£® ãª § ­¨ï ­  ¢®§¬®¦­ë© ®â¢¥â. �â® § áâ ¢«ï¥â áâã¤¥­â®¢
®¡áã¦¤ âì § ¤ ç¨ á ®¤­®ªãàá­¨ª ¬¨ ¨«¨ (¨) ¯à¥¯®¤ ¢ â¥«ï¬¨, ®¡à é âìáï
ª ¤®¯®«­¨â¥«ì­®© «¨â¥à âãà¥. �âã¤¥­â ¬ ¯à¥¤« £ ¥âáï à ááª §ë¢ âì á¢®¨
à¥è¥­¨ï ­  § ­ïâ¨ïå ¨ ª®­áã«ìâ æ¨ïå,   â ª ¦¥ ®ä®à¬«ïâì ¨å ¯¨áì¬¥­­®,
ª®â®àë¥ ®­¨ á¤ îâ ­  á«¥¤ãîé¨å «¥ªæ¨ïå. � ¨¡®«¥¥ á«®¦­ë¬ § ¤ ç ¬
¯à¨á¢ ¨¢ ¥âáï ý¢¥áþ ¢ ®çª å (¡ «« å) ¯®  ­ «®£¨¨ á è¨à®ª® ¯à¨¬¥­ï¥¬®©
¢ �¨§¨ª®-â¥å­¨ç¥áª®¬ ¨­áâ¨âãâ¥ á¨áâ¥¬®© à¥©â¨­£®¢ëå ®æ¥­®ª § ¤ ç ­ 
¯¨áì¬¥­­ëå íª§ ¬¥­ å ¯® ®á­®¢­ë¬ ¤¨áæ¨¯«¨­ ¬. � ª®­®¬¥à­®, çâ® ¢ ª -
ç¥áâ¢¥ ý¬ â¥à¨ «ì­®£® áâ¨¬ã« þ ï¢«ï¥âáï ¤®¯ãáª áâã¤¥­â  ­  ¤®áà®ç­ãî
á¤ çã á¥¬¥áâà®¢®£® íª§ ¬¥­ .

�  â ª®¬ íª§ ¬¥­¥ áâã¤¥­â á­ ç «  ¤®«¦¥­ ¯®¤â¢¥à¤¨âì á¢®© á¥¬¥áâ-
à®¢ë© à¥©â¨­£, ãá¯¥è­ë¬ à¥è¥­¨¥¬ 2{3 § ¤ ç,   ¤ «ì­¥©è¨© íª§ ¬¥­ ¬®-
¦¥â ¯à®å®¤¨âì ¯® ¤¢ã¬ áæ¥­ à¨ï¬: âà ¤¨æ¨®­­®¬ã, ¨«¨ áà §ã ­¥¯®áà¥¤áâ-
¢¥­­® ¡¥á¥¤  ¯® á®¤¥à¦ ­¨î ãç¥¡­®£® ªãàá . �¡ëç­® áâã¤¥­â ¬ ¯à¥¤« -
£ ¥âáï ¢ë¡à âì ä®à¬ã íª§ ¬¥­ , ¨ ¨­â¥à¥á­® â®, çâ® ¡®«ìè¨­áâ¢® ¨§ ­¨å,
¢ë¡¨à îâ ¥£® ­¥âà ¤¨æ¨®­­ãî ä®à¬ã, ­¥á¬®âàï ­  â®, çâ®, ¥áâ¥áâ¢¥­­®,
íâ® ¤ «¥ª® ­¥ á ¬ë© «¥£ª¨© ¯ãâì ª ®â¬¥âª¥. �â® § á«ã¦¨¢ ¥â ¢­¨¬ ­¨ï,
¯®áª®«ìªã á ¬®áâ®ïâ¥«ì­ë© ¢ë¡®à áâã¤¥­â®¬ ¡®«¥¥ âàã¤­®©, ­® ¨­â¥à¥á-
­®© ä®à¬ë íª§ ¬¥­  ¯®ª §ë¢ ¥â, çâ® ®­ ã¦¥ ¤®áâ â®ç­®  ¤ ¯â¨à®¢ «áï
ª á¨áâ¥¬¥ ®¡ãç¥­¨ï, ¨¬¥¥â ¯à¥¤áâ ¢«¥­¨¥ ®¡ ãç¥¡­®¬ ¬ â¥à¨ «¥ ¨ áâàãª-
âãà¥ ªãàá  ¤®¢®«ì­®  ¤¥ª¢ â­® ®æ¥­¨¢ ¥â á¢®¨ §­ ­¨ï ¨ à ááç¨âë¢ ¥â á¢®¨
á¨«ë.

�¯¨á ­­ ï á¨áâ¥¬  ®¡ãç¥­¨ï ¬ â¥¬ â¨ª¥, ¯à¥¤áâ ¢«ï¥â ¨­â¥à¥á ¯® â®©
¯à¨ç¨­¥, çâ® ®­  á¯®á®¡áâ¢ã¥â à §¢¨â¨î ¬ â¥¬ â¨ç¥áª®© ¨ ®¡é¥© «®£¨ç¥á-
ª®© ªã«ìâãàë ãç é¨åáï,   â ª¦¥ ¢®§¢à é ¥â ¬ â¥¬ â¨ª¥ ¢ ¦­¥©èãî ¥¥
ª®¬¯®­¥­âã | à §¢¨¢ îéãî äã­ªæ¨î.
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� á®¢à¥¬¥­­®© ¤¨¤ ªâ¨ª¥ á ¬®áâ®ïâ¥«ì­ ï à ¡®â  áâã¤¥­â®¢ âà ªâã-
¥âáï, á ®¤­®© áâ®à®­ë, ª ª ¢¨¤ ãç¥¡­®£® âàã¤ , ®áãé¥áâ¢«ï¥¬ë© ¡¥§ ­¥-
¯®áà¥¤áâ¢¥­­®£® ¢¬¥è â¥«ìáâ¢ , ­® ¯®¤ àãª®¢®¤áâ¢®¬ ¯à¥¯®¤ ¢ â¥«ï,   á
¤àã£®© | ª ª áà¥¤áâ¢® ¢®¢«¥ç¥­¨ï áâã¤¥­â®¢ ¢ á ¬®áâ®ïâ¥«ì­ãî ¯®§­ -
¢ â¥«ì­ãî ¤¥ïâ¥«ì­®áâì ¨ ä®à¬  ®¡ãç¥­¨ï ¨å ¬¥â®¤ ¬ ¥¥ ®à£ ­¨§ æ¨¨.
�ää¥ªâ ®â á ¬®áâ®ïâ¥«ì­®© à ¡®âë áâã¤¥­â®¢, ­  ª®â®àë© ¬ë à ááç¨âë-
¢ ¥¬, ¬®¦­® ¯®«ãç¨âì â®«ìª® â®£¤ , ª®£¤  ®­  ®à£ ­¨§ã¥âáï ¨ à¥ «¨§ã¥âáï
¢ ãç¥¡­®-¢®á¯¨â â¥«ì­®¬ ¯à®æ¥áá¥ ¢ ª ç¥áâ¢¥ æ¥«®áâ­®© á¨áâ¥¬ë, ¯à®­¨-
§ë¢ îé¥© ¢á¥ íâ ¯ë ®¡ãç¥­¨ï áâã¤¥­â®¢ ¢ ¢ã§¥.

�  á®¢à¥¬¥­­®¬ íâ ¯¥ à §¢¨â¨ï ®¡à §®¢ â¥«ì­®£® ¯à®áâà ­áâ¢  á ¬®á-
â®ïâ¥«ì­ ï à ¡®â  áâã¤¥­â®¢ ­ã¦¤ ¥âáï ¢ áãé¥áâ¢¥­­®© ®à£ ­¨§ æ¨®­­®-
¬¥â®¤¨ç¥áª®© ¯®¤¤¥à¦ª¥. � ¦¥ ¯à¨ ­ «¨ç¨¨ ¤®áâ â®ç­®£® ª®«¨ç¥áâ¢ 
ãç¥¡­¨ª®¢ ¨ ¨­ëå ý¨áâ®ç­¨ª®¢ ¨­ä®à¬ æ¨¨þ ­¥¤®áâ â®ç­® ª ­¨¬ ¯à®áâ®
®â®á« âì. �à¨ ¢ë­¥á¥­¨¨ ­¥ª®â®àëå ¢®¯à®á®¢ ªãàá  ¬ â¥¬ â¨ª¨ ­  á ¬®á-
â®ïâ¥«ì­®¥ ¨§ãç¥­¨¥ ­¥®¡å®¤¨¬® ­  «¥ªæ¨ïå ¨ ¯à ªâ¨ç¥áª¨å § ­ïâ¨ïå ¨§ã-
ç¨âì á® áâã¤¥­â ¬¨ ¯®­ïâ¨ï, á®áâ ¢«ïîé¨¥ ®á­®¢ã íâ®£® ¢®¯à®á . �®á«¥
íâ®£® ãª § âì «¨â¥à âãàã ¤«ï á ¬®áâ®ïâ¥«ì­®© à ¡®âë á â®ç­®áâìî ¤® ­¥-
®¡å®¤¨¬ëå £« ¢. �«¥¤ã¥â ãª § âì ®á®¡¥­­®áâ¨ ¨§«®¦¥­¨ï ¢®¯à®á  ¢ à §-
«¨ç­ëå ¨áâ®ç­¨ª å; æ¥«¥á®®¡à §­ãî ¯®á«¥¤®¢ â¥«ì­®áâì ¨å ¨§ãç¥­¨ï; § -
¤ ç¨ ¨ ã¯à ¦­¥­¨ï, ª®â®àë¥ ­¥®¡å®¤¨¬® à¥è¨âì;  «£®à¨â¬ë ¨ á®®â­®è¥-
­¨ï, ª®â®àë¥ á«¥¤ã¥â ®á®¡¥­­® âé â¥«ì­® à §®¡à âì,   ¢®§¬®¦­®, ¨ § ¯®¬-
­¨âì. � ¬®áâ®ïâ¥«ì­ ï à ¡®â  âà¥¡ã¥â ¯¥à¨®¤¨ç¥áª®£® ª®­áã«ìâ¨à®¢ ­¨ï
ã ¯à¥¯®¤ ¢ â¥«¥©.

� ¯à¨¬¥à, ¯à¨ ¨§ãç¥­¨¨ â¥¬ë ý�ï¤ë �ãàì¥þ ­  «¥ªæ¨¨ ¨§« £ ¥¬ ®¯à¥-
¤¥«¥­¨¥ àï¤  �ãàì¥ ¨ ®¡®á­®¢ë¢ ¥¬ ä®à¬ã«ë ¤«ï ¢ëç¨á«¥­¨ï ª®íää¨æ¨-
¥­â®¢ àï¤  �ãàì¥. �à¨¢®¤¨¬ ¯à¨¬¥àë à §«®¦¥­¨ï äã­ªæ¨© y = x ¨ y = x2

¢ àï¤ �ãàì¥. �à¨ íâ®¬ ®¡à é ¥¬ ¢­¨¬ ­¨¥ áâã¤¥­â®¢ ­  â®â ä ªâ, çâ®
äã­ªæ¨ï y = x ­  ®âà¥§ª¥ [−π; π] ï¢«ï¥âáï ­¥ç¥â­®© ¨ ¢ à §«®¦¥­¨¨ ¥¥ ¢
àï¤ �ãàì¥ ­  ®âà¥§ª¥ [−π; π] ª®íää¨æ¨¥­âë an = 1

π

π∫
−π

f(x) cos nxdx à ¢­ë

­ã«î,   ¢ à §«®¦¥­¨¨ äã­ªæ¨¨ y = x2 ­  ®âà¥§ª¥ [−π; π] ¢ àï¤ �ãàì¥ ­ã«î
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à ¢­ë ª®íää¨æ¨¥­âë bn = 1
π

π∫
−π

f(x) sin nxdx. � ¦­® á æ¥«ìî ¯®¢ëè¥­¨ï

íää¥ªâ¨¢­®áâ¨ á ¬®áâ®ïâ¥«ì­®© à ¡®âë  ªæ¥­â¨à®¢ âì ¢­¨¬ ­¨¥ áâã¤¥­-
â®¢ ­  â®¬ ä ªâ¥, çâ® äã­ªæ¨ï y = x2 ­  ®âà¥§ª¥ [−π; π] ï¢«ï¥âáï ç¥â­®©.
� á¢ï§¨ á íâ¨¬ ¢®§­¨ª ¥â £¨¯®â¥§  ® â®¬, çâ® ¢ à §«®¦¥­¨¨ ¢ àï¤ �ãàì¥
«î¡®© ­¥ç¥â­®© äã­ªæ¨¨ ­  ®âà¥§ª¥ [−π; π] à ¢­ë ­ã«î ª®íää¨æ¨¥­âë
an,   ¢ à §«®¦¥­¨¨ ¢ àï¤ �ãàì¥ ç¥â­®© äã­ªæ¨¨ ­  ®âà¥§ª¥ [−π; π] à ¢­ë
­ã«î ª®íää¨æ¨¥­âë bn. �¡®á­®¢ ­¨¥ íâ®© £¨¯®â¥§ë ¬ë ¢ë­®á¨¬ ­  á -
¬®áâ®ïâ¥«ì­ãî ¯à®à ¡®âªã áâã¤¥­â®¢, à¥ª®¬¥­¤ãï ¯à¨ íâ®¬ ¨á¯®«ì§®¢ âì
á¯¥æ¨ «ì­ãî «¨â¥à âãàã á ãª § ­¨¥¬ á®®â¢¥âáâ¢ãîé¨å áâà ­¨æ. � ¦­®
®¡à â¨âì ¢­¨¬ ­¨¥ áâã¤¥­â®¢ ¨ ­  â®â ä ªâ, çâ® ¢ à §«®¦¥­¨¨ äã­ªæ¨¨
y = x2 ­  ®âà¥§ª¥ [0; 2π] ª®íää¨æ¨¥­âë an ¨ bn ­¥ à ¢­ë ­ã«î, ¯®â®¬ã
çâ® íâ  äã­ªæ¨ï ­  § ¤ ­­®¬ ®âà¥§ª¥ ­¥ ï¢«ï¥âáï ç¥â­®© ¨ ­¥ ï¢«ï¥âáï ­¥-
ç¥â­®©. � ª®© ¯®¤å®¤ ª ®à£ ­¨§ æ¨¨ á ¬®áâ®ïâ¥«ì­®© à ¡®âë áâ¨¬ã«¨àã¥â
áâã¤¥­â®¢ ª ãç¥¡­®-¯®§­ ¢ â¥«ì­®© ¤¥ïâ¥«ì­®áâ¨, ª ¯à®ï¢«¥­¨î â¢®àç¥á-
ª¨å á¯®á®¡­®áâ¥©, ä®à¬¨àã¥â £®â®¢­®áâì ª ¯à®ï¢«¥­¨î ¢®«¥¢ëå ª ç¥áâ¢ ¢
¤®áâ¨¦¥­¨¨ ¯®áâ ¢«¥­­ëå æ¥«¥©.

� ¬®áâ®ïâ¥«ì­ãî à ¡®âã áâã¤¥­â®¢ ¢ § ¢¨á¨¬®áâ¨ ®â ¬¥áâ  ¨ ¢à¥¬¥­¨ ¥¥
¯à®¢¥¤¥­¨ï, å à ªâ¥à  àãª®¢®¤áâ¢  ¥î á® áâ®à®­ë ¯à¥¯®¤ ¢ â¥«ï ¨ á¯®á®¡ 
ª®­âà®«ï §  ¥¥ à¥§ã«ìâ â ¬¨ ¬®¦­® ¯®¤à §¤¥«¨âì ­  á«¥¤ãîé¨¥ ¢¨¤ë:

{ á ¬®áâ®ïâ¥«ì­ ï à ¡®â  ¢® ¢à¥¬ï ®á­®¢­ëå  ã¤¨â®à­ëå § ­ïâ¨© («¥ª-
æ¨©, ¯à ªâ¨ç¥áª¨å § ­ïâ¨© ¨ « ¡®à â®à­ëå à ¡®â);

{ á ¬®áâ®ïâ¥«ì­ ï à ¡®â  ¯®¤ ª®­âà®«¥¬ ¯à¥¯®¤ ¢ â¥«ï ¢ ä®à¬¥ ¯« -
­®¢ëå ª®­áã«ìâ æ¨©, § ç¥â®¢ ¨ íª§ ¬¥­®¢;

{ ¢­¥ ã¤¨â®à­ ï á ¬®áâ®ïâ¥«ì­ ï à ¡®â  ¯à¨ ¢ë¯®«­¥­¨¨ áâã¤¥­â ¬¨
¤®¬ è­¨å § ¤ ­¨© ãç¥¡­®£® ¨ â¢®àç¥áª®£® å à ªâ¥à .

� å®âï £à ­¨æë ¬¥¦¤ã íâ¨¬¨ ¢¨¤ ¬¨ á ¬®áâ®ïâ¥«ì­®© à ¡®âë ¤®áâ -
â®ç­® à §¬ëâë,   á ¬¨ ¢¨¤ë à ¡®â ¯¥à¥á¥ª îâáï ¨ ­ ¨¡®«ìè¨© íää¥ªâ
¤ áâ ­¥ ®¯â¨¬¨§ æ¨ï ®â¤¥«ì­ëå ¢¨¤®¢ à ¡®â,   ª®¬¯«¥ªá­®¥ à¥è¥­¨¥ ¯à®-
¡«¥¬ë. � ¯à¨¬¥à, ¯à¨ ¨§ãç¥­¨¨ â¥¬ë ý�à¨¢¥¤¥­¨¥ ®¡é¥£® ãà ¢­¥­¨ï ªà¨-
¢ëå ¨ ¯®¢¥àå­®áâ¥© ¢â®à®£® ¯®àï¤ª  ª ª ­®­¨ç¥áª®¬ã ¢¨¤ãþ, ­  «¥ªæ¨®­-
­ëå § ­ïâ¨ïå ¨§« £ îâáï â¥®à¥â¨ç¥áª¨¥ ®á­®¢ë ¯à¨¢¥¤¥­¨ï ãà ¢­¥­¨© ª
ª ­®­¨ç¥áª®¬ã ¢¨¤ã ¨ ¯à¨¢®¤¨âáï ¬¥â®¤¨ª  ¢ë¯®«­¥­¨ï ¯®¤®¡­ëå § ¤ -
­¨©. �  ¯à ªâ¨ç¥áª¨å § ­ïâ¨ïå ¯® íâ®© â¥¬¥ ª ¦¤ë© áâã¤¥­â ¯® ¨­¤¨-
¢¨¤ã «ì­® ¢ë¤ ­­®¬ã § ¤ ­¨î á ¬®áâ®ïâ¥«ì­® ¯à¨¢¥áâ¨ ãà ¢­¥­¨¥ «¨­¨¨
¨«¨ ¯®¢¥àå­®áâ¨ ¢â®à®£® ¯®àï¤ª  ª ª ­®­¨ç¥áª®¬ã ¢¨¤ã ¯® à §à ¡®â ­­®©
¬¥â®¤¨ª¥.

� ª¨¬ ®¡à §®¬, á ¬®áâ®ïâ¥«ì­ ï à ¡®â  áâã¤¥­â®¢, ª ª ¢­¥ ã¤¨â®à-
­ ï ä®à¬  ®à£ ­¨§ æ¨¨ ãç¥¡­®-¯®§­ ¢ â¥«ì­®© ¤¥ïâ¥«ì­®áâ¨, á¯®á®¡áâ-
¢ã¥â ä®à¬¨à®¢ ­¨î ã áâã¤¥­â®¢ ¯®§­ ¢ â¥«ì­®£® ¨­â¥à¥á  ª ¨§ãç¥­¨î ¬ -
â¥¬ â¨ª¨, ¯®¢ëè¥­¨î ª ç¥áâ¢  ¨å ¬ â¥¬ â¨ç¥áª®© ¯®¤£®â®¢ª¨.
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�« å®¢  �.�.
�ã§­¥æª¨© ¨­áâ¨âãâ ã¯à ¢«¥­¨ï ¨ ¨­ä®à¬ æ¨®­­ëå â¥å­®«®£¨©,

�¨«¨ « �¥­§¥­áª®£® £®áã¤ àáâ¢¥­­®£® ã­¨¢¥àá¨â¥â 
�¥­§ , ã«. �à á­ ï, ¤.40

e-mail: mmm@diamond.ac.ru
�á­®¢­®© § ¤ ç¥© ¢ëáè¥© â¥å­¨ç¥áª®© èª®«ë ï¢«ï¥âáï ä®à¬¨à®¢ ­¨¥

ã ¢ë¯ãáª­¨ª®¢ á¨áâ¥¬ë ¯à®ä¥áá¨®­ «ì­ëå §­ ­¨©, ã¬¥­¨©, ­ ¢ëª®¢ ¨ £®-
â®¢­®áâ¨ ¯à¨¬¥­ïâì ¨å ª à §à¥è¥­¨î ¯à®¡«¥¬­ëå á¨âã æ¨© ¢ ¯à®ä¥áá¨®-
­ «ì­®© ¤¥ïâ¥«ì­®áâ¨. � ¨­¦¥­¥à­®© ¯à ªâ¨ª¥ ¢á¥ ¡®«¥¥ ¢ ¦­®¥ ¬¥áâ® § -
­¨¬ îâ ¨­­®¢ æ¨®­­ë¥ â¥å­®«®£¨¨, ¯à¥¤êï¢«ïîé¨¥ ¢ëá®ª¨¥ âà¥¡®¢ ­¨ï
ª ¯®¤£®â®¢ª¥ á¯¥æ¨ «¨áâ®¢, ¨ ¯®íâ®¬ã ­¥®¡å®¤¨¬®, çâ®¡ë ®¡ãç¥­¨¥ ¢ ¢ã§¥
®¡¥á¯¥ç¨¢ «® ¢ëá®ª®¥ ª ç¥áâ¢® §­ ­¨© ¨ £®â®¢­®áâì ¢ë¯ãáª­¨ª  ª ¯à®ä¥á-
á¨®­ «ì­®© ¤¥ïâ¥«ì­®áâ¨. � ¦­¥©è¨¬ ª®¬¯®­¥­â®¬ á¨áâ¥¬ë ¯®¤£®â®¢ª¨
á®¢à¥¬¥­­®£® á¯¥æ¨ «¨áâ  ¨­¦¥­¥à­®£® ¯à®ä¨«ï ï¢«ï¥âáï ¬ â¥¬ â¨ç¥áª®¥
®¡à §®¢ ­¨¥. �«®¦­®áâì ä®à¬¨à®¢ ­¨ï á®¤¥à¦ â¥«ì­®© ç áâ¨ ¬ â¥¬ â¨-
ç¥áª®£® ®¡à §®¢ ­¨ï ¢ â¥å­¨ç¥áª¨å ¢ã§ å ª ¬ â¥¬ â¨ª¥ ¤¢®ïª®¥ ®â­®è¥-
­¨¥. � ®¤­®© áâ®à®­ë, ¥¥ ¢®á¯à¨­¨¬ îâ ª ª ¢ ¦­ãî ®¡é¥®¡à §®¢ â¥«ì-
­ãî ¤¨áæ¨¯«¨­ã, ¨¡® ¬ â¥¬ â¨ç¥áª¨¥ §­ ­¨ï á«ã¦ â äã­¤ ¬¥­â®¬ ¤«ï
¨§ãç¥­¨ï ¤àã£¨å ®¡é¥®¡à §®¢ â¥«ì­ëå, ®¡é¥¨­¦¥­¥à­ëå ¨ á¯¥æ¨ «ì­ëå
¤¨áæ¨¯«¨­. � ¤àã£®© áâ®à®­ë, ª ¢á¥®¡é¥¬ã á®¦ «¥­¨î, ¤«ï ¡®«ìè¨­áâ¢ 
á¯¥æ¨ «ì­®áâ¥© â¥å­¨ç¥áª¨å ¢ã§®¢ ¬ â¥¬ â¨ª  ¢á¥ ¥é¥ ­¥ ï¢«ï¥âáï ¯à®-
ä¨«¨àãîé¥©, ¨ áâã¤¥­âë ¢®á¯à¨­¨¬ îâ ¥¥ «¨èì ª ª ­¥ªãî  ¡áâà ªâ­ãî
­ ãªã.

� ç¥áâ¢® ¬ â¥¬ â¨ç¥áª®© ¯®¤£®â®¢ª¨ ¨­¦¥­¥à®¢ ¢á¥£¤  ¡ë«® ¢ æ¥­âà¥
¢­¨¬ ­¨ï ¯¥¤ £®£®¢, ¯á¨å®«®£®¢, ¨ á¯¥æ¨ «¨áâ®¢ ¯® â¥®à¨¨ ¨ ¬¥â®¤¨ª¨
¯à®ä¥áá¨®­ «ì­®£® ®¡à §®¢ ­¨ï. � ¢á¥ ¦¥ ãà®¢¥­ì ãá¢®¥­¨ï ¬ â¥¬ â¨ç¥á-
ª¨å §­ ­¨© ¢ë¯ãáª­¨ª ¬¨ â¥å­¨ç¥áª¨å ¢ã§®¢ ®áâ ¢«ï¥â ¦¥« âì «ãçè¥£®.
�à¥¤¨ ®á­®¢­ëå ¯à¨ç¨­ ¬®¦­® ¢ë¤¥«¨âì á«¥¤ãîé¨¥: á« ¡ ï ¬ â¥¬ â¨-
ç¥áª ï ¯®¤£®â®¢ª   ¡¨âãà¨¥­â®¢, ­¥¤®áâ â®ª  ã¤¨â®à­ëå ç á®¢, ®â¢®¤¨-
¬ëå ­  ¨§ãç¥­¨¥ ¬ â¥¬ â¨ª¨, ­¨§ª ï ¢®áâà¥¡®¢ ­­®áâì ¬ â¥¬ â¨ç¥áª¨å
§­ ­¨© ¯à¨ ¨§ãç¥­¨¨ á¯¥æ¨ «ì­ëå ¤¨áæ¨¯«¨­ ¨ â.¤.

�á¨å®«®£¨ ®â¬¥ç îâ, çâ® ¥á«¨ áâã¤¥­â ­¥ ¢¨¤¨â «¨ç­®áâ­®£® á¬ëá« 
¢ ãç¥¡­®© ¨­ä®à¬ æ¨¨, â® ®­  ¢¬¥áâ® â®£®, çâ®¡ë âà ­áä®à¬¨à®¢ âìáï ¢
¥£® á®§­ ­¨¨ ¢ á¨áâ¥¬®®¡à §ãîé¨¥ §­ ­¨ï, ¯à¥¢à é ¥âáï ¢ §­ ­¨ï ä®à-
¬ «ì­ë¥, ¯®¢¥àå­®áâ­ë¥ ¨ ­¥¯à®ç­ë¥. �®íâ®¬ã ¢®§¬®¦­®áâ¨ ¯®¢ëè¥­¨ï
ª ç¥áâ¢  ¬ â¥¬ â¨ç¥áª®© ¯®¤£®â®¢ª¨ ­  ®á­®¢¥ âà ¤¨æ¨®­­®£® á®¤¥à¦ ­¨ï
®¡ãç¥­¨ï ®£à ­¨ç¥­ë. �®¤¥à¦ ­¨¥ ®¡ãç¥­¨ï ¬ â¥¬ â¨ª¥ ­¥¤®áâ â®ç­®
à áªàë¢ ¥â ¥¥ à®«ì ¢ ¨­¦¥­¥à­®© ¤¥ïâ¥«ì­®áâ¨, ¨ ¯®íâ®¬ã ï¢«ï¥âáï ®¤-
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­®© ¨§ ¯à¨ç¨­ ®âáãâáâ¢¨ï «¨ç­®áâ­®© § ¨­â¥à¥á®¢ ­­®áâ¨ ¢ ¥¥ ¨§ãç¥­¨¨.
� ª¨¬ ®¡à §®¬, á æ¥«ìî ­ ¯®«­¥­¨ï ãç¥¡­®-¯®§­ ¢ â¥«ì­®© ¤¥ïâ¥«ì­®áâ¨
áâã¤¥­â  «¨ç­®áâ­®© §­ ç¨¬®áâìî, á¯®á®¡áâ¢ãîé¥© ¯®¢ëè¥­¨î ª ç¥áâ¢ 
äã­¤ ¬¥­â «ì­®© ¬ â¥¬ â¨ç¥áª®© ¯®¤£®â®¢ª¨ ­¥®¡å®¤¨¬® ¯à¨¤ âì á®¤¥à-
¦ ­¨î ®¡ãç¥­¨ï ¯à®ä¥áá¨®­ «ì­ãî ­ ¯à ¢«¥­­®áâì. �à®ä¥áá¨®­ «ì­ ï
­ ¯à ¢«¥­­®áâì ®¡ãç¥­¨ï ¬ â¥¬ â¨ª¥ ¯à¥¤¯®« £ ¥â ¢ª«îç¥­¨¥ ¢ á®¤¥à¦ -
­¨¥ ¯à®ä¥áá¨®­ «ì­® §­ ç¨¬ëå § ¤ ­¨©, ¨««îáâà¨àãîé¨å á¢ï§ì ¬ â¥¬ -
â¨ç¥áª¨å ¯®­ïâ¨©, â¥®à¥¬, ¬¥â®¤®¢ á ¡ã¤ãé¥© ¯à®ä¥áá¨¥© ¨ ç¥à¥§ ­¥¥ ­ -
¯®«­ïîé¨å ¨§ãç¥­¨¥ ¬ â¥¬ â¨ª¨ «¨ç­®áâ­ë¬ á¬ëá«®¬.

�  ­®¢ë©, ¬¥â®¤®«®£¨ç¥áª¨© ãà®¢¥­ì £®â®¢­®áâ¨ ¢ë¯ãáª­¨ª  ¯à¨¬¥-
­ïâì ãá¢®¥­­ë¥ §­ ­¨ï ­  ¯à ªâ¨ª¥ ¢ë¢®¤¨â ª®¬¯¥â¥­â­®áâ­ë© ¯®¤å®¤.
�®âï ­¥ª®â®àë¥ á¯¥æ¨ «¨áâë áç¨â îâ, çâ® ª®¬¯¥â¥­â­®áâ­ë© ¯®¤å®¤ ¯à¨-
¬¥­¨¬ «¨èì ¯à¨ ¨§ãç¥­¨¨ á¯¥æ¨ «ì­ëå ¤¨áæ¨¯«¨­. �¤­ ª® ­ è¨ ­ ¡«î-
¤¥­¨ï ¯®ª §ë¢ îâ, çâ® à¥ «¨§ æ¨ï ª®¬¯¥â¥­â­®áâ­®£® ¯®¤å®¤  ¢ ®¡ãç¥­¨¨
áâã¤¥­â®¢ â¥å­¨ç¥áª¨å ¢ã§®¢ ¬ â¥¬ â¨ç¥áª¨¬ ¬¥â®¤ ¬ ï¢«ï¥âáï ¤¥©áâ¢¥­-
­ë¬ ä ªâ®à®¬ ¯®¢ëè¥­¨ï ª ç¥áâ¢  ¬ â¥¬ â¨ç¥áª®£® ®¡à §®¢ ­¨ï ¨ ¯à®-
ä¥áá¨®­ «ì­®£® ®¡à §®¢ ­¨ï ¢ æ¥«®¬. � ª ¨§¢¥áâ­®, ª®¬¯¥â¥­â­®áâ­®¥
®¡ãç¥­¨¥ ­ ¯à ¢«¥­® ª ª ­  ä®à¬¨à®¢ ­¨¥ §­ ­¨©, ã¬¥­¨© ¨ ­ ¢ëª®¢ áâã-
¤¥­â , â ª ¨ ­  à §¢¨â¨¥ â¥å ª ç¥áâ¢ «¨ç­®áâ¨, ª®â®àë¥ ®¡¥á¯¥ç¨¢ îâ á¯®-
á®¡­®áâì ¨ £®â®¢­®áâì ¯à¨¬¥­ïâì ¯®«ãç ¥¬ë¥ §­ ­¨ï ¢ ¯à®ä¥áá¨®­ «ì-
­®© ¤¥ïâ¥«ì­®áâ¨. �®¬¯¥â¥­â­®áâ­ ï ¯ à ¤¨£¬  ­¥ ®âà¨æ ¥â ¯à¥¦­îî
ý§­ ­¨¥¢ãîþ,   ä®à¬¨àã¥âáï ­  ¥¥ ®á­®¢¥, ¨ á ¯®§¨æ¨¨ ª®¬¯¥â¥­â­®áâ­®£®
¯®¤å®¤  à §¢¨â¨¥ á¯®á®¡­®áâ¨ ¨ £®â®¢­®áâ¨ áâã¤¥­â  ¯à¨¬¥­ïâì ¬ â¥¬ â¨-
ç¥áª¨¥ §­ ­¨ï ¢ ¯à®ä¥áá¨®­ «ì­®© ¤¥ïâ¥«ì­®áâ¨ á¢®¤¨âáï ª âà¥¬ § ¤ ç ¬:
ä®à¬¨à®¢ ­¨î ã áâã¤¥­â®¢ äã­¤ ¬¥­â «ì­ëå §­ ­¨© ¬ â¥¬ â¨ª¨; ä®à¬¨-
à®¢ ­¨î ã¬¥­¨© ¨ ­ ¢ëª®¢ ¬ â¥¬ â¨ç¥áª®£® ¬®¤¥«¨à®¢ ­¨ï; ®¡ãç¥­¨î ¨å
¯à¨¬¥­ïâì ¬ â¥¬ â¨ç¥áª¨¥ §­ ­¨ï ¢ ¡ã¤ãé¥© ¨­¦¥­¥à­®© ¤¥ïâ¥«ì­®áâ¨.

� ª¨¬ ®¡à §®¬, ¨¤¥¨ ª®¬¯¥â¥­â­®áâ­®£® ¯®¤å®¤  ª ®¡ãç¥­¨î ¬ â¥¬ â¨-
ç¥áª¨¬ ¬¥â®¤ ¬ ®¡ãá«®¢«¨¢ îâ ¯à¨¢¥¤¥­¨¥ ®¡à §®¢ ­¨ï ¢ á®®â¢¥âáâ¢¨¥ á
­®¢ë¬¨ ãá«®¢¨ï¬¨ ¨ ¯¥àá¯¥ªâ¨¢ ¬¨; ¯®§¢®«ïîâ ¯¥à¥©â¨ ¢ ¯à®ä¥áá¨®­ «ì-
­®¬ ®¡à §®¢ ­¨¨ ®â à¥¯à®¤ãªâ¨¢­ëå ¬¥â®¤¨ª ª â¢®àç¥áª¨¬;  ªæ¥­â¨àãîâ
¢­¨¬ ­¨¥ ­  á¯®á®¡­®áâ¨ ¢ë¯ãáª­¨ª  ¢ã§  ¨á¯®«ì§®¢ âì ¯®«ãç¥­­ë¥ §­ -
­¨ï ¢ ¯à®ä¥áá¨®­ «ì­®© ¤¥ïâ¥«ì­®áâ¨.

� ���� ���������� ��������
� �������������� ������� � ������������

������� �������������� ������

�®á¨æ¥«ìáª ï �.�.
�®áª®¢áª¨© £®áã¤ àáâ¢¥­­ë© á®æ¨ «ì­®-£ã¬ ­¨â à­ë© ¨­áâ¨âãâ

�®áá¨ï, 107150, �®áª¢ , ã«. �®á¨­®®áâà®¢áª ï, 49
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¯¥à¥¬¥­. �à £¬ â¨ç¥áª®¥ ®â­®è¥­¨¥ ®¡é¥áâ¢  ª ®¡à §®¢ ­¨î ¨ ª®¬¯¥-
â¥­â­®áâ­ë© ¯®¤å®¤ ª ®æ¥­ª¥ §­ ­¨© ¢ë¤¢¨£ ¥â ­  ¯¥à¢ë© ¯« ­ ¯à¨ª« ¤-
­ãî áâ®à®­ã ®¡à §®¢ ­¨ï. �ª«îç¥­¨¥ ¬ â¥¬ â¨ª¨ ¢ ¯à®£à ¬¬ë ¢á¥å ¡¥§
¨áª«îç¥­¨ï ¢ã§®¢ âà¥¡ã¥â á®§¤ ­¨ï á¯¥æ¨ «¨§¨à®¢ ­­ëå ¬ â¥¬ â¨ç¥áª¨å
ªãàá®¢, ®à¨¥­â¨à®¢ ­­ëå ­  áâã¤¥­â®¢ à §«¨ç­®£® ¯à®ä¨«ï. �®ªà é¥­¨¥
®¡é¥£® ª®«¨ç¥áâ¢  ãç¥¡­ëå ç á®¢ ¯à¨ ¢ë¤¥«¥­¨¨ §­ ç¨â¥«ì­®© ¨å ç áâ¨
­  á ¬®áâ®ïâ¥«ì­ãî à ¡®âã áâ ¢¨â § ¤ ç¨ íª®­®¬¨¨  ã¤¨â®à­ëå ãç¥¡­ëå
ç á®¢ ¨ ä®¬¨à®¢ ­¨ï ¡ §ë ¤«ï ®à£ ­¨§ æ¨¨ á ¬®áâ®ïâ¥«ì­®© à ¡®âë áâã-
¤¥­â®¢.

�¤¨­ ¨§ ¯ãâ¥© à¥è¥­¨ï ãª § ­­ëå § ¤ ç | ¨­â¥£à æ¨ï äã­¤ ¬¥­ «ì-
­ëå ¬ â¥¬ â¨ç¥áª¨å ªãàá®¢ á® á¯¥æ¨ «ì­ë¬¨, ®à£ ­¨ç­®¥ ¢ª«îç¥­¨¥ ¢ ¡ -
§®¢ë¥ ¤¨áæ¨¯«¨­ë ª®­ªà¥â­ëå ¯à¨¬¥à®¢, ¯®­ïâ­ëå ¨ ¨­â¥à¥á­ëå áâã¤¥­-
â ¬, á¢ï§ ­­ëå á ¨å ¡ã¤ãé¥© ¯à®ä¥áá¨®­ «ì­®© ¤¥ïâ¥«ì­®áâìî. � ­®¢ëå
ãá«®¢¨ïå áâ®¨â ®¡à â¨âìáï ª ¨áâ®à¨ç¥áª¨¬ ¯à¨¬¥à ¬, áâ à¨­­ë¬ ãç¥¡­¨-
ª ¬ ¨ § ¤ ç­¨ª ¬, á®¤¥à¦ ¢è¨¬ ¯à¥¨¬ãé¥áâ¢¥­­® § ¤ ç¨ á ª®­ªà¥â­ë¬
á®¤¥à¦ ­¨¥¬, â ª ­ §ë¢ ¥¬ë¥ ýâ¥ªáâ®¢ë¥ § ¤ ç¨þ. � á¯à®áâà ­¥­® ¬­¥-
­¨¥, çâ® â¥ªáâ®¢ë¥ § ¤ ç¨ âàã¤­ë, â ª ª ª ¨å ¯à¨å®¤¨âáï ¯¥à¥¢®¤¨âì ­ 
ä®à¬ «ì­ë© ï§ëª ¯¥à¥¤ â¥¬, ª ª ¯à¨áâã¯¨âì ª à¥è¥­¨î. �® § â® ­ ¤
­¨¬¨ «¥£ç¥ ¤ã¬ âì, â ª ª ª ¯®­ïâ­®, ® çñ¬ ¨¤ñâ à¥çì. � ¡®â ï â®«ìª® á
 ¡áâà ªâ­ë¬¨ ®¡ê¥ªâ ¬¨ (¬ âà¨æ , ¢¥ªâ®à, £àã¯¯ , ®â®¡à ¦¥­¨¥, ¤¨ää¥-
à¥­æ¨ «), áâã¤¥­âë ­¥ ¯à¨®¡à¥â îâ ­ ¢ëª®¢ ¨å ¯à¨¬¥­¥­¨ï. � ¯à¥¯®¤ -
¢ ­¨¨ ¬ â¥¬ â¨ç¥áª®£®  ­ «¨§  á®åà ­¨« áì âà ¤¨æ¨ï à áá¬®âà¥­¨ï ä¨-
§¨ç¥áª¨å § ¤ ç. �® ¤«ï íª®­®¬¨áâ®¢ ¨ £ã¬ ­¨â à¨¥¢ ­ã¦­ë ¤àã£¨¥ ¯à¨-
¬¥àë, ¬®¤¥«¨, ¤àã£®© ï§ëª. �­®£¨¥ ¡ §®¢ë¥ ¯®­ïâ¨ï ¨ ®¯à¥¤¥«¥­¨ï ¢®§-
­¨ª îâ ¢ ¬ â¥¬ â¨ç¥áª¨å ªãàá å ¡¥§ ¯®ïá­¥­¨©. �® ¡¥§ á®¤¥à¦ â¥«ì­®©
¬®¤¥«¨ âàã¤­® ¯®­ïâì, ­ ¯à¨¬¥à, ¯®ç¥¬ã ¯à®¨§¢¥¤¥­¨¥ ¬ âà¨æ ®¯à¥¤¥«ï-
¥âáï ¨¬¥­­® â ª,   ­¥ ¨­ ç¥, ¤  ¨ § ç¥¬ ¢®®¡é¥ ­ã¦­® ¯¥à¥¬­®¦ âì ç¨á«®-
¢ë¥ â ¡«¨æë. �á¯®«ì§®¢ ­¨¥ ¢ ªãàá¥ â¥®à¨¨ ¢¥à®ïâ­®áâ¥© ¨áª«îç¨â¥«ì­®
ãç¥¡­ëå ¯à¨¬¥à®¢ (¨£à «ì­ ï ª®áâì, è à¨ª¨ ¢ ¬¥èª¥ ¨ â.¤.), ¯à¨¢®¤¨â ª
â®¬ã, çâ® áâã¤¥­âë ­¥ ¬®£ãâ á®à¨¥­â¨à®¢ âìáï ¤ ¦¥ ¢ áå®¤­®© á¨âã æ¨¨,
¢®§­¨ª îé¥©, ­ ¯à¨¬¥à, ¢ ªãàá¥ ý�¥®à¨ï ¨£à ¨ ¨áá«¥¤®¢ ­¨¥ ®¯¥à æ¨©þ.
�¬¥­¨¥ ¯¥à¥­®á¨âì à¥§ã«ìâ âë ¨ ¢ë¢®¤ë, ¯®«ãç¥­­ë¥ ¯à¨  ­ «¨§¥ ®¤­®©
¬®¤¥«¨ ­  ¤àã£ãî, áå®¤­ãî, âà¥¡ã¥â á¯¥æ¨ «ì­®© âà¥­¨à®¢ª¨ ¨ ¤®áâ¨£ -
¥âáï ¯ãâñ¬ ¬®¤¥«¨à®¢ ­¨ï ª®­ªà¥â­ëå á¨âã æ¨©. �®«ìèãî ¯®«ì§ã ¯à¨-
­®á¨â, ­ ¯à¨¬¥à, ¨§ãç¥­¨¥ â¥®à¨¨ «¨­¥©­ëå ¯à¥®¡à §®¢ ­¨© ¢ ª®­â¥ªáâ¥
íª®­®¬¨ç¥áª¨å ¬®¤¥«¥©; â¥®à¨¨ ¬ âà¨æ á ¯à¨«®¦¥­¨ï¬¨ ª â¥®à¨¨ £à ä®¢;
¨­â¥£à æ¨ï äã­¤ ¬¥­â «ì­ëå ¬ â¥¬ â¨ç¥áª¨å ªãàá®¢ á ç¨á«¥­­ë¬¨ ¬¥-
â®¤ ¬¨ ¨ ¯à®£à ¬¬¨à®¢ ­¨¥¬.

�®§¤ ­¨¥ ¬ â¥¬ â¨ç¥áª¨å ªãàá®¢, ¨­â¥£à¨à®¢ ­­ëå á ¯à¨«®¦¥­¨ï¬¨,
®á®¡¥­­® ¢ ¦­® ¤«ï £ã¬ ­¨â à­ëå ä ªã«ìâ¥â®¢ ¢ã§®¢ ª ª ¢ á¢ï§¨ á ¤¥-
ä¨æ¨â®¬ ãç¥¡­®£® ¢à¥¬¥­¨, â ª ¨ ¢á«¥¤áâ¢¨¥ ®âáãâáâ¢¨ï ã áâã¤¥­â®¢-
£ã¬ ­¨â à¨¥¢ ¬®â¨¢ æ¨¨ ª ¨§ãç¥­¨î  ¡áâà ªâ­ë¬ à §¤¥«®¢ ¬ â¥¬ â¨ª¨
[1].

�¯¨á®ª «¨â¥à âãàë
1. �®á¨æ¥«ìáª ï �.�. �ã¬ ­¨â à­ë¥  á¯¥ªâë ¯à¥¯®¤ ¢ ­¨ï ¬ â¥¬ â¨ª¨ ¢ ¢ã§¥ //

� â¥¬ â¨ª . �®¬¯ìîâ¥à. �¡à §®¢ ­¨¥, ¢ë¯.10, ç áâì 1, �®áª¢ -�¦¥¢áª, 2003
£. �âà. 139{146.
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�®á¯¥«®¢ �.�., � ¢à¨«®¢ �.�., �à®ª®äì¥¢ �.�.
�®áª®¢áª¨© £®áã¤ àáâ¢¥­­ë© ¨­áâ¨âãâ í«¥ªâà®­­®© â¥å­¨ª¨

(â¥å­¨ç¥áª¨© ã­¨¢¥àá¨â¥â)

�á­®¢­®© æ¥«ìî á®¢à¥¬¥­­®£® ¢ëáè¥£® ãç¥¡­®£® § ¢¥¤¥­¨ï ï¢«ï¥âáï
®¡¥á¯¥ç¥­¨¥ ª ç¥áâ¢  ¯®¤£®â®¢ª¨ ª ¤à®¢ ¢ ­¥¯®áà¥¤áâ¢¥­­®© ¢§ ¨¬®á¢ï§¨
á æ¥«ï¬¨ à¥ «ì­®© ¨­­®¢ æ¨®­­®© íª®­®¬¨ª¨. �­­®¢ æ¨®­­ë© àë­®ª ¯®-
áâ®ï­­® ¨§¬¥­ï¥âáï: ®¤­¨ ­ ¯à ¢«¥­¨ï à §¢¨¢ îâáï, ¯®âà¥¡­®áâ¨ ¤àã£¨å
ã¬¥­ìè îâáï. �¨­ ¬¨ª  ¨§¬¥­¥­¨© ¬®¦¥â ¡ëâì ¡®«¥¥ ¨­â¥­á¨¢­®©, ¯®
áà ¢­¥­¨î á áãé¥áâ¢ãîé¨¬ æ¨ª«®¬ ®¡ãç¥­¨ï. �â®© æ¥«¨ á«ã¦¨â ¬®¤ã«ì-
­ ï ®à£ ­¨§ æ¨ï ãç¥¡­®£® ¯à®æ¥áá ,  ¤ ¯â¨àãîé ï áãé¥áâ¢ãîéãî á¨á-
â¥¬ã ¯®¤£®â®¢ª¨ á¯¥æ¨ «¨áâ®¢ ¢ ®¡é¥¥¢à®¯¥©áªãî ¤¢ãåãà®¢­¥¢ãî ¬®¤¥«ì,
à §¢¨¢ îé ï  ª ¤¥¬¨ç¥áªãî ¬®¡¨«ì­®áâì ¨ ®¡¥á¯¥ç¨¢ îé ï íªá¯®àâ ®¡-
à §®¢ â¥«ì­ëå ãá«ã£.

�à¥¡®¢ ­¨ï ¨­­®¢ æ¨®­­®© íª®­®¬¨ª¨ ¤¨ªâãîâ á®ªà é¥­¨¥ áà®ª®¢
¯®¤£®â®¢ª¨ á¯¥æ¨ «¨áâ  ¨ ¥ñ ¬ ªá¨¬ «ì­ãî ã­¨ä¨ª æ¨î. �à¥¤« £ ¥¬ë©
¬®¤ã«ì­ë© ¯à¨­æ¨¯ à §¢¨â¨ï ¨ á®¢¥àè¥­áâ¢®¢ ­¨ï ¨­â¥£à¨à®¢ ­­®© ¬­®-
£®ãà®¢­¥¢®© á¨áâ¥¬ë ¯®¤£®â®¢ª¨ ¨ ¯¥à¥¯®¤£®â®¢ª¨ ª ¤à®¢ ¢ áä¥à¥ ¢ëá®-
ª¨å â¥å­®«®£¨© á ãç¥â®¬ ª®¬¯¥â¥­â­®áâ­®£® ¯®¤å®¤  ¯à¥¤¯®« £ ¥â ®à£ ­¨-
§ æ¨î á®¤¥à¦ ­¨ï ®¡à §®¢ â¥«ì­ëå ¯à®£à ¬¬ ­  ®á­®¢¥ âà¥å á¢ï§ ­­ëå
¬®¤ã«¥©:

�®¤ã«ì äã­¤ ¬¥­â «ì­®© ¯®¤£®â®¢ª¨ ¢ à ¬ª å ¡ ª « ¢à¨ â , ¡¥á¯¥ç¨-
¢ îé¨© ä®à¬¨à®¢ ­¨¥ ­ àï¤ã á® §­ ­¨ï¬¨ á¨áâ¥¬ë ­ ¢ëª®¢ ¨ ã¬¥­¨©,
  â ª¦¥ ª®¬¯¥â¥­æ¨©, ­¥®¡å®¤¨¬ëå ¥¬ã ¤«ï ãá¯¥è­®£® ãá¢®¥­¨ï ¤¨áæ¨¯-
«¨­ ¯®á«¥¤ãîé¨å ¬®¤ã«¥© ¨ ®¡¥á¯¥ç¨¢ îé¨å äã­¤ ¬¥­â «ì­ãî ¡ §®¢ãî
¯®¤£®â®¢ªã á¯¥æ¨ «¨áâ  ­¥§ ¢¨á¨¬® ®â ¥£® ¡ã¤ãé¥© ã§ª®© á¯¥æ¨ «¨§ æ¨¨.

�®¤ã«ì ¯à®ä¥áá¨®­ «ì­®© ¯®¤£®â®¢ª¨ (¡ ª « ¢à¨ â), ®¡¥á¯¥ç¨¢ îé¨©
ä®à¬¨à®¢ ­¨¥ ª®¬¯¥â¥­æ¨©, ­¥®¡å®¤¨¬ëå ¢ë¯ãáª­¨ªã ¡ ª « ¢à¨ â  ¢ ¯®-
á«¥¤ãîé¥© ¯à®¨§¢®¤áâ¢¥­­®© ¨ ­ ãç­®-¨áá«¥¤®¢ â¥«ìáª®© ¤¥ïâ¥«ì­®áâ¨.

�®¤ã«ì á¯¥æ¨ «ì­®© ¨­­®¢ æ¨®­­®© ¯®¤£®â®¢ª¨ (¬ £¨áâà âãà ), ®¡¥á-
¯¥ç¨¢ îé¨© ä®à¬¨à®¢ ­¨¥ ª®¬¯¥â¥­æ¨©, ­¥®¡å®¤¨¬ëå ¢ë¯ãáª­¨ªã-¬ -
£¨áâàã ¢ ¯®á«¥¤ãîé¥© ¯à®¨§¢®¤áâ¢¥­­®© ¨ ­ ãç­®-¨áá«¥¤®¢ â¥«ìáª®© ¤¥ï-
â¥«ì­®áâ¨.

� ªâ¨ç¥áª¨ ãá¯¥å à¥ «¨§ æ¨¨ ¬®¤ã«ì­®£® ¯®¤å®¤  § ¢¨á¨â ®â áâàãª-
âãàë ¨ ª ç¥áâ¢  ¯à®æ¥áá  ®¡ãç¥­¨ï ­  § ¢¥àè îé¥¬ íâ ¯¥, â ª ª ª á®-
¤¥à¦ ­¨¥ ¨ ­ ¯à ¢«¥­­®áâì íâ®£® íâ ¯  ®¯à¥¤¥«ï¥âáï ¢­¥è­¨¬¨ íª®­®-
¬¨ç¥áª¨¬¨ ãá«®¢¨ï¬¨,   ­¥ â®«ìª® ¤ ¢­® á«®¦¨¢è¨¬¨áï â¥­¤¥­æ¨ï¬¨ ¢
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¤ ­­®¬ ª®­ªà¥â­®¬ ¢ã§¥. �á­®¢­®© áâàãªâãà®©, ª®â®à ï ®¡¥á¯¥ç¨¢ ¥â ¨­-
­®¢ æ¨®­­ãî ãç¥¡­®-­ ãç­ãî ¯®¤£®â®¢ªã ¬ £¨áâà®¢ ¨ ãáâ ­ ¢«¨¢ ¥â á¢ï§ì
�­¨¢¥àá¨â¥â  á ¢­¥è­¨¬ ®ªàã¦¥­¨¥¬, ï¢«ï¥âáï �¥­âà ä®à¬¨à®¢ ­¨ï
ª®¬¯¥â¥­æ¨© (���) - á¯¥æ¨ «¨§¨à®¢ ­­®¥ ãç¥¡­®-­ ãç­®-¨­­®¢ æ¨®­­®¥
áâàãªâãà­®¥ ®¡à §®¢ ­¨¥ ¢ á®áâ ¢¥ ã­¨¢¥àá¨â¥â . ��� | íâ® ­ ãç­®-
¯¥¤ £®£¨ç¥áª¨© ª®««¥ªâ¨¢, á¯¥æ¨ «¨§¨àãîé¨©áï ¢ ®¯à¥¤¥«¥­­®© ®¡« áâ¨
­ ãª¨ ¨ â¥å­¨ª¨, ¨¬¥îé¨© ¢ à á¯®àï¦¥­¨¨ á®¢à¥¬¥­­ë¥ áà¥¤áâ¢  ¤«ï ¯à®-
¢¥¤¥­¨ï ­ ãç­ëå ¨áá«¥¤®¢ ­¨© ¨ à §à ¡®âª¨ ¨­­®¢ æ¨®­­ëå ¯à®¤ãªâ®¢.
��� ®¡ê¥¤¨­ï¥â ¢ á¢®¥¬ á®áâ ¢¥ á¯¥æ¨ «¨áâ®¢ à §«¨ç­ëå ª ä¥¤à ã­¨-
¢¥àá¨â¥â  ¨ áâà â¥£¨ç¥áª¨å ¯ àâ­¥à®¢ ¢ã§  ¯® ­ ãç­®-¨­­®¢ æ¨®­­®© ¤¥ï-
â¥«ì­®áâ¨.

�¥å ­¨§¬ íää¥ªâ¨¢­®£® äã­ªæ¨®­¨à®¢ ­¨ï ¬®¤ã«ì­®© á¨áâ¥¬ë ®¡¥á-
¯¥ç¨¢ ¥âáï â¥¬, çâ®:

{ ��� ­  ®á­®¢¥ ­¥§ ¢¨á¨¬ëå (¢ë¯ãáª­¨ª¨ ¨ à ¡®â®¤ â¥«¨) ¨ á®¡áâ-
¢¥­­ëå (¯à¥¯®¤ ¢ â¥«¨ ¨ ¯ àâ­¥àë) íªá¯¥àâ­ëå ®æ¥­®ª ®¯à¥¤¥«ï¥â
¯¥à¥ç¥­ì ª®¬¯¥â¥­æ¨© ¢ë¯ãáª­¨ª  ¬ £¨áâà âãàë.

{ ��� á®¢¬¥áâ­® á ¢ë¯ãáª îé¨¬¨ ¨ ®¡é¥®¡à §®¢ â¥«ì­ë¬¨ ª ä¥¤-
à ¬¨ ®¯à¥¤¥«ï¥â ª®àà¥ªâ¨¢ë, ª®â®àë¥ ¢­®áïâáï ¢ ãç¥¡­ë¥ ¯à®-
£à ¬¬ë ª ª ¬®¤ã«ï á¯¥æ¨ «ì­®© ¨­­®¢ æ¨®­­®© ¯®¤£®â®¢ª¨ (¬ £¨áâ-
à âãà ), â ª ¨ ¬®¤ã«ï ®¡é¥¯à®ä¥áá¨®­ «ì­®© ¯®¤£®â®¢ª¨ (¡ ª « ¢-
à¨ â).

{ �á«¨ ¢®§­¨ª ¥â ­¥®¡å®¤¨¬®áâì, â® ¯® ¨­¨æ¨ â¨¢¥ ��� ¨ á®£« á®¢ -
­¨î á® ¢á¥¬¨ ãç áâ­¨ª ¬¨ ®¡à §®¢ â¥«ì­®£® ¯à®æ¥áá  ¢­®áïâáï âà¥-
¡ã¥¬ë¥ ª®àà¥ªâ¨¢ë ¢ ¡«®ª ¥áâ¥áâ¢¥­­®-­ ãç­ëå, £ã¬ ­¨â à­ëå ¨
á®æ¨ «ì­®-íª®­®¬¨ç¥áª¨å ¤¨áæ¨¯«¨­ ¬®¤ã«ï äã­¤ ¬¥­â «ì­®© ¯®¤-
£®â®¢ª¨.

� ª¨¬ ®¡à §®¬, ¯à¥¤¯à¨­ïâ  ¯®¯ëâª  á®§¤ ­¨ï ¨ à¥ «¨§ æ¨¨ áâàãª-
âãàë âà¥åãà®¢­¥¢®£® ®¡à §®¢ â¥«ì­®£® ¯à®æ¥áá , ¢ ª®â®à®¬ ¬®¤ã«¨ äã­-
¤ ¬¥­â «ì­®© ¨ ¯à®ä¥áá¨®­ «ì­®© ¯®¤£®â®¢ª¨ ¯à¥¤áâ ¢«ïîâ, ¯® áãé¥áâ¢ã,
®á­®¢ã (ï¤à®) ®¡à §®¢ â¥«ì­®£® ¯à®æ¥áá , ª®â®à ï ¬®¦¥â ¨ ¤®«¦­  ¯®¤¢¥à-
£ âìáï áâ ­¤ àâ¨§ æ¨¨ ¨ ã­¨ä¨ª æ¨¨. �à¥â¨© ¬®¤ã«ì á¯¥æ¨ «ì­®© ¨­­®-
¢ æ¨®­­®© ¯®¤£®â®¢ª¨ ä®à¬¨àã¥âáï ­  ®á­®¢¥ ¤¨­ ¬¨ç­® ¨§¬¥­ïîé¨åáï
¯®âà¥¡­®áâ¥© àë­ª , ¯à¨ â¥á­®¬ á®âàã¤­¨ç¥áâ¢¥ á ¢¥¤ãé¨¬¨ ¯à®¨§¢®¤¨â¥-
«ï¬¨ ¢ ®¡« áâ¨ ¢ëá®ª¨å â¥å­®«®£¨©. �à¨ â ª®¬ ¯®áâà®¥­¨¨ ¤«¨â¥«ì­®áâì
¨­­®¢ æ¨®­­®£® æ¨ª«  á®áâ ¢«ï¥â ­¥ ¡®«¥¥ ¤¢ãå «¥â, çâ® §­ ç¨â¥«ì­® ¯®¢ë-
è ¥â ¢®§¬®¦­®áâì £¨¡ª®£® à¥ £¨à®¢ ­¨ï ­  ¤¨­ ¬¨ç­® ¬¥­ïîé¨¥áï âà¥-
¡®¢ ­¨ï àë­ª  âàã¤ .
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�®à®­¥¦áª¨© £®áã¤ àáâ¢¥­­ë© ¯¥¤ £®£¨ç¥áª¨© ã­¨¢¥àá¨â¥â,

¯á¨å®«®£®-¯¥¤ £®£¨ç¥áª¨© ä ªã«ìâ¥â; �®à®­¥¦áª¨© ®¡« áâ­®©
¨­áâ¨âãâ ¯®¢ëè¥­¨ï ª¢ «¨ä¨ª æ¨¨ ¨ ¯¥à¥¯®¤£®â®¢ª¨ à ¡®â­¨ª®¢

®¡à §®¢ ­¨ï, ª ä¥¤à  â¥®à¨¨ ¨ ¬¥â®¤¨ª¨ ¬ â¥¬ â¨ç¥áª®£® ®¡à §®¢ ­¨ï
�®à®­¥¦

�¥«.: 8(4732)371996 (à.), 8(4732)733970(¤.), e-mail:
nprovotorova@yandex.ru

�¥à¢¥©è ï § ¤ ç  ®¡à §®¢ â¥«ì­®© ¯®«¨â¨ª¨ ­  á®¢à¥¬¥­­®¬ íâ ¯¥ |
¤®áâ¨¦¥­¨¥ ª ç¥áâ¢  ®¡à §®¢ ­¨ï, ¥£® á®®â¢¥âáâ¢¨ï  ªâã «ì­ë¬ ¨ á®¢à¥-
¬¥­­ë¬ ¯®âà¥¡­®áâï¬ «¨ç­®áâ¨, ®¡é¥áâ¢  ¨ £®áã¤ àáâ¢ . �¥àì¥§­ë¬ ®¡-
à §®¬ ¬¥­ï¥âáï á ¬® á®¤¥à¦ ­¨¥ ãç¥¡­¨ª®¢ ¬ â¥¬ â¨ª¨ ­  ¢¥å ãà®¢­ïå
®¡ãç¥­¨ï, ­® ®á®¡¥­­® | ¢ ­ ç «ì­®© èª®«¥: ®â âà ¤¨æ¨®­­®£® ®¡ãç¥­¨ï
¤® ¢ª«îç¥­¨ï àï¤  â¥¬ ¨ à §¤¥«®¢ ¬ â¥¬ â¨ª¨ ¡®«¥¥ áâ àè¨å ª« áá®¢,  
â ª¦¥ ¢ª«îç¥­¨¥, ª ª ¯á¨å®«®£¨ç¥áª¨å â¥áâ®¢, â ª ¨ á ¬¨å â¥®à¥â¨ç¥áª¨å
 á¯¥ªâ®¢ ¨§ ¬¥â®¤¨ª¨ ¯à¥¯®¤ ¢ ­¨ï ¬ â¥¬ â¨ª¨. � ¡«î¤ ¥âáï ª ª á®åà -
­¥­¨¥ âà ¤¨æ¨®­­®£® ¯®¤å®¤  ¢ ®¡ãç¥­¨¨, â ª ¨ ®âå®¤ ®â ­¥£®, çâ® âà¥¡ã¥â
®â ãç¨â¥«ï ¬ áâ¥àáâ¢ , ¢« ¤¥­¨ï á®¤¥à¦ ­¨¥¬ ®¡à §®¢ ­¨ï ¨ ¬¥â®¤¨ª®©
¥£® ¯à¥¯®¤­¥á¥­¨ï á ãç¥â®¬ ¯á¨å®«®£®-¢®§à áâ­ëå ®á®¡¥­­®áâ¥© ®¡ãç ¥-
¬ëå. �á¯®«ì§®¢ ­¨¥ ¤«ï ª®­âà®«ï §­ ­¨© ã¬¥­¨© ¨ ­ ¢ëª®¢ ãç é¨åáï
­ ç «ì­ëå ª« áá®¢ â¥áâ¨à®¢ ­¨ï ¯à¨ ®âª §¥ ®â ®¡ëç­®£® ®æ¥­¨¢ ­¨ï ª®­-
âà®«ì­ëå à ¡®â ­¥ ï¢«ï¥âáï áâ®«ì ý¡¥§®¡¨¤­ë¬þ, ª ª áç¨â îâ ­¥ª®â®àë¥
¬¥â®¤¨áâë. �á«¨ ¯® à¥§ã«ìâ â ¬ ª®­âà®«ì­®© à ¡®âë ¬®¦­® áª § âì, ª -
ª¨¥ â¥¬ë ¨ ­  ª ª®¬ ãà®¢­¥ ­¥ ãá¢®¥­ë, â® ¯® à¥§ã«ìâ â ¬ â¥áâ  ¯à¨ ­¥á-
ä®à¬¨à®¢ ­­ëå ã¬¥­¨ïå ®¡ãç ¥¬®£® á ¬®áâ®ïâ¥«ì­® à ¡®â âì ¬®¦­® á®-
áâ ¢¨âì â ªãî ­¥£ â¨¢­ãî å à ªâ¥à¨áâ¨ªã «¨ç­®áâ¨ à¥¡¥­ª , ª®â®à ï ¢®
¬­®£® à § á¨«ì­¥¥ ýã¤ à¨âþ ¯® ¯á¨å¨ª¥ ¨ à¥¡¥­ª , ¨ ¥£® à®¤¨â¥«¥©, ç¥¬
®æ¥­ª  ¨ ®â¬¥âª .

�¥à¥¤ª® áç¨â îâ, çâ® ¢¢¥¤¥­¨¥ â¥áâ¨à®¢ ­¨ï ¢¬¥áâ® ®¡ëç­ëå ª®­-
âà®«ì­ëå à ¡®â ¢ ­ ç «ì­®© èª®«¥ ¨ áà¥¤­¥¬ §¢¥­¥ ¯®¤£®â ¢«¨¢ ¥â à¥-
¡¥­ª  ª ¥¤¨­®¬ã £®áã¤ àáâ¢¥­­®¬ã ¨ ¥¤¨­®¬ã ¬ã­¨æ¨¯ «ì­®¬ã íª§ ¬¥­ ¬,
   ¤¬¨­¨áâà æ¨ï á¬®¦¥â ¥£® à¥§ã«ìâ âë ¨á¯®«ì§®¢ âì ¤«ï ®æ¥­ª¨ ª ç¥áâ¢ 
à ¡®âë ¯¥¤ £®£ . �¤­ ª® ¢ ­ ç «ì­®© èª®«¥, ª ª ¨ ¢ áà¥¤­¥¬ §¢¥­¥, ã¬¥-
­¨î á ¬®áâ®ïâ¥«ì­® à ¡®â âì á â¥âà ¤ìî, ãç¥¡­¨ª®¬, à ¡®ç¥© â¥âà ¤ìî ¢
®á­®¢­®¬ ­¨ªâ® ­¥ ãç¨â,   ¯®â®¬ã à¥¡¥­®ª ­¥ ã¬¥¥â ®â¢¥ç âì ­  â¥áâë ¨
á ¬®áâ®ïâ¥«ì­® ¢ë¯®«­ïâì ¤®¬ è­îî à ¡®âã. � àï¤¥ èª®« â¥âà ¤¨ á ¯¥-
ç â­®© ®á­®¢®© ¨á¯®«ì§ãîâáï ¤«ï ®æ¥­¨¢ ­¨ï ¤¥ïâ¥«ì­®áâ¨ à¥¡¥­ª ,   ­¥
¤«ï ä®à¬¨à®¢ ­¨ï ã¬¥­¨ï à ¡®â âì á ­¨¬¨. �® ¢¥¤ì íâ® ã¬¥­¨¥ ¯à¨å®¤¨â
ç¥à¥§ ªà®¯®â«¨¢ãî à ¡®âã ¤¥â¥© ¯à¨ âé â¥«ì­®¬ àãª®¢®¤áâ¢¥ ãç¨â¥«ï. �
àï¤¥ á«ãç ¥¢ à¥¡¥­ªã «¥£ç¥ à¥è¨âì ý§­ ª®¬ë¥þ ¯à¨¬¥àë ¨ § ¤ ç¨ ¨§ ãç¥¡-
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­¨ª , ç¥¬ ­¥¦¥«¨ ¢ëïá­¨âì á¬ëá« â¥ªáâ  ¨ ¢áâ ¢¨âì âã¤  ­¥¤®áâ îé¨¥ ¯®
á¬ëá«ã äà §ë, ®â¤¥«ì­ë¥ à¥è¥­¨ï. �¥ã¦¥«¨ ¬ë ¤®«¦­ë âà â¨âì ¤à -
£®æ¥­­®¥ ¢à¥¬ï ­  ãà®ª¥ ®¡ãç¥­¨¥ § ¯®«­¥­¨î â¥áâ®¢ ¨ ý­ â áª¨¢ ­¨¥þ
­  § ¤ ­¨ï ¨§ íâ¨å â¥áâ®¢? �¥¤ì ¨¬¥­­® â ª ¯®­¨¬ îâ ¬­®£¨¥ ãç¨â¥«ï
¯¥à¥å®¤ ª â¥áâ¨à®¢ ­¨î.

�á¯®«ì§®¢ ­¨¥ § ­¨¬ â¥«ì­ëå ¨ ­¥âà ¤¨æ¨®­­ëå ý¯® ä®à¬¥þ ã¯à ¦-
­¥­¨© ¢ ­¥ª®â®à®© áâ¥¯¥­¨ á¯®á®¡áâ¢ã¥â ¯®¢ëè¥­¨î ¬®â¨¢ æ¨¨. �® ¢ íâ®¬
á«ãç ¥ ¯®¢ëè ¥âáï ®â¢¥âáâ¢¥­­®áâì ãç¨â¥«ï ¯® ®à£ ­¨§ æ¨¨ ¢ë¯®«­¥­¨ï
íâ¨å § ¤ ­¨©, ã¯à ¢«¥­¨î ¤¥ïâ¥«ì­®áâìî ¤¥â¥© ¨ ç¥âª®¥ ãª« ¤ë¢ ­¨¥ ¢
®â¢¥¤¥­­ë© à¥£« ¬¥­â ¢à¥¬¥­¨, çâ® ¯à¥¤¯®« £ ¥â ¡®«¥¥ âé â¥«ì­ãî ¯®¤-
£®â®¢ªã ª ãà®ªã, £à ¬®â­®¥ ¢ëáâà ¨¢ ­¨¥ ¯®¡ã¦¤ îé¨å ¨ ãâ®ç­ïîé¨å
¤¨ «®£®¢, ç¥âª®¥ ä®à¬¨à®¢ ­¨¥ ®¡é¥ãç¥¡­ëå ¨ ¬ â¥¬ â¨ç¥áª¨å ã¬¥­¨© ¨
­ ¢ëª®¢ ãç é¨åáï, çâ®, ¢ á¢®î ®ç¥à¥¤ì, ¯à¥¤¯®« £ ¥â ¡®«¥¥ ª ç¥áâ¢¥­­ãî
¯®¤£®â®¢ªã ¢ë¯ãáª­¨ª®¢ ¯¥¤ £®£¨ç¥áª¨å ¢ã§®¢ ¯® ¬¥â®¤¨ª¥ ¯à¥¯®¤ ¢ ­¨ï
¬ â¥¬ â¨ª¨.

�ªâã «ì­ë¬ áâ ­®¢¨âáï ¨ ¨§¬¥­¥­¨¥ á®¤¥à¦ ­¨ï ®¡ãç¥­¨ï ¬ â¥¬ â¨ª¥
áâã¤¥­â®¢ ä ªã«ìâ¥â®¢ ­ ç «ì­ëå ª« áá®¢ ¢ ¯¥¤ £®£¨ç¥áª®¬ ¢ã§¥. � ç¨á«®
¡ §®¢ëå ¯à¥¤¬¥â®¢, ¨§ãç ¥¬ëå ­  ¯¥à¢ëå ªãàá å ¢á¥å ¯¥¤ £®£¨ç¥áª¨å ¢ã-
§®¢, ¤«ï £à ¬®â­®£® ¨ ª ç¥áâ¢¥­­®£® ¢ëáâà ¨¢ ­¨ï ª ª á ¬®£® ¯à¥¯®¤ ¢ -
­¨ï, â ª ¨ ¨á¯®«ì§®¢ ­¨ï à §«¨ç­ëå ¬®¤¥«¥© ¢ ®¡ãç¥­¨¨ ­¥®¡å®¤¨¬® ¢ª«î-
ç¥­¨¥ ¬ â¥¬ â¨ç¥áª®£® ¬®¤¥«¨à®¢ ­¨ï ª ª ãç¥¡­®© ¤¨áæ¨¯«¨­ë. � à ¬ª å
ãç¥¡­®© ¤¨áæ¨¯«¨­ë ý�®¢à¥¬¥­­ë¥ áà¥¤áâ¢  ®æ¥­¨¢ ­¨ïþ ¤«ï áâã¤¥­â®¢
¯¥¤ £®£¨ç¥áª¨å ¢ã§®¢ ­¥®¡å®¤¨¬® ­¥ â®«ìª® ®¡êïá­ïâì ¬¥â®¤ë ¨ ¯à¨¥¬ë
®æ¥­¨¢ ­¨ï, ¨á¯®«ì§ã¥¬ë¥ ¢ à ¬ª å ¥¤¨­®£® £®áíª§ ¬¥­  ¢ë¯ãáª­ëå ª« á-
á®¢. �¥®¡å®¤¨¬® ãç¨âì áâã¤¥­â®¢ ¢ë¤¥«ïâì ®á­®¢­ë¥ äã­ªæ¨®­ «ì­ë¥ «¨-
­¨¨, ¯®¤«¥¦ é¨¥ ¯à®¢¥àª¥, ®âà ¦ âì ¢ § ¤ ­¨ïå á¯¥æ¨ä¨ªã ¯à®¢¥àï¥¬ëå
®â­®è¥­¨© ¨ ¯®­ïâ¨©, ¯à®£­®§¨à®¢ âì ¯à¥¤¯®« £ ¥¬ë¥ ®è¨¡ª¨. �¥¤ì ¨á-
¯®«ì§®¢ ­¨¥ ¤¥ä®à¬¨à®¢ ­­ëå ã¯à ¦­¥­¨© ¯® ¬¥â®¤¨ª¥ �.�. �à¤­¨¥¢ ,
¯®¬®£ îé¥¥ ãá¢ ¨¢ âì à¥¡¥­ªã â¥¬ã, á®¢¥àè¥­­® ®â«¨ç ¥âáï ®â á®¢à¥¬¥­-
­ëå â¥áâ®¢ ¨ ­¥ ¢¥¤¥â ª ¦¥« ¥¬®¬ã à¥§ã«ìâ âã ¯à¨ â¥áâ¨à®¢ ­¨¨. � á®-
¤¥à¦ ­¨¨ ¬¥â®¤¨ª¨ ¯à¥¯®¤ ¢ ­¨ï ¬ â¥¬ â¨ª¨ ¤®«¦­  ­ ©â¨ á¢®¥ ¬¥áâ® ¨
¬¥â®¤¨ª  ¨§ãç¥­¨ï áâ®å áâ¨ç¥áª¨å ¯à®æ¥áá®¢ ¨ ï¢«¥­¨©, â ª¦¥ ¯à®­¨§ë¢ -
îé ï ¢á¥ á®¤¥à¦ ­¨¥ ®¡ãç¥­¨ï,   ­¥ ï¢«ïîé ïáï ¯à®áâ® ¤®¯®«­¨â¥«ì­®©
¨«¨ ý­ ¤ã¬ ­­®©þ â¥¬®© ¢ ªãàá¥ ¬ â¥¬ â¨ª¨.

�¢¥¤¥­¨¥ ®á­®¢ ¬ â¥¬ â¨ç¥áª®© áâ â¨áâ¨ª¨ ¢ á®¤¥à¦ ­¨¥ ¬ â¥¬ â¨ª¨
¢ ¯¥¤ £®£¨ç¥áª®¬ ¢ã§¥ ¯® ¢á¥¬ á¯¥æ¨ «ì­®áâï¬ ¤®«¦­® á¯®á®¡áâ¢®¢ âì ­¥
â®«ìª® £à ¬®â­®¬ã ®ä®à¬«¥­¨î à¥§ã«ìâ â®¢ ¯¥¤ £®£¨ç¥áª¨å íªá¯¥à¨¬¥­-
â®¢, ­® ¨ á ãç¥â®¬ ®á­®¢ ¯á¨å®«®£¨ç¥áª®£® â¥áâ¨à®¢ ­¨ï á¯®á®¡áâ¢®¢ âì
£à ¬®â­®¬ã ®æ¥­¨¢ ­¨î à ¡®â ãç é¨åáï, ä®à¬¨à®¢ âì ã¬¥­¨¥ ®¯à¥¤¥«ïâì
ãà®¢­¨ ¨å à §¢¨â¨ï, ª®àà¥ªâ¨à®¢ âì ¤¥ïâ¥«ì­®áâì ¨ ãç¨â¥«ï ¨ ãç é¨åáï.
�® íâ® ­¥ ¤®«¦­® ¡ëâì ¯à®áâë¬ ¢ª«îç¥­¨¥¬ á®®â¢¥âáâ¢ãîé¨å â¥¬ ¨ à §-
¤¥«®¢ ¢ á®¤¥à¦ ­¨¥ ®¡ãç¥­¨ï. �®¤¥à¦ ­¨¥ à §¤¥«  ¤®«¦­® ãç¨âë¢ âì
¢­ãâà¨¯à¥¤¬¥â­ë¥ ¨ ¬¥¦¯à¥¤¬¥â­ë¥ á¢ï§¨, ¯à®­¨§ë¢ âì ¢á¥ á®¤¥à¦ ­¨¥
®¡ãç¥­¨ï ¬ â¥¬ â¨ª¥. � ¬¥áâ¥ ¬ â¥¬ â¨ç¥áª®© á®áâ ¢«ïîé¥© ¢ £ã¬ ­¨-
â à­®¬ ®¡à §®¢ ­¨¨ ¢ëáª §ë¢ îâáï à §­ë¥ â®çª¨ §à¥­¨ï. �§-§  â®£®, çâ®
ãç é¨åáï-£ã¬ ­¨â à¨¥¢, áâã¤¥­â®¢-£ã¬ ­¨â à¨¥¢ ¬ â¥¬ â¨ª  ¯ã£ ¥â á¢®¥©
áâà®£®áâìî, â®ç­®áâìî ¢ëáª §ë¢ ­¨©, â® ¯à®¡«¥¬ë ¯à¥¯®¤ ¢ ­¨ï ¬ â¥¬ -
â¨ª¨ ¡ã¤ãé¨¬ ¨áâ®à¨ª ¬, ä¨«®«®£ ¬ ¨ îà¨áâ ¬ á¢®¤ïâáï «¨èì ª á®ªà -
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é¥­¨î ãç¥¡­ëå ç á®¢. �¤­ ª® ¤«ï ¡®«¥¥ ãá¯¥è­®£® ®¢« ¤¥­¨ï £ã¬ ­¨â à-
­ë¬¨ ¨ ¬ â¥¬ â¨ç¥áª¨¬¨ ¤¨áæ¨¯«¨­ ¬¨ ­¥®¡å®¤¨¬® ¨ ¨¬ ­¥®¡å®¤¨¬ë ã¬¥-
­¨ï ®à¨¥­â¨à®¢ âìáï ­  ¯«®áª®áâ¨ ¨ ¢ ¯à®áâà ­áâ¢¥, ¢« ¤¥âì ª«îç¥¢ë¬¨
¬ â¥¬ â¨ç¥áª¨¬¨ ¯®­ïâ¨ï¬¨, ã§­ ¢ âì ¨ ®¯¨áë¢ âì ¬®¤¥«¨, ¢« ¤¥âì ­¥
â®«ìª® ¬ â¥¬ â¨ç¥áª®© â¥à¬¨­®«®£¨¥©, ­® ¨ §­ âì ¬ â¥¬ â¨ç¥áª®¥ ¯à®è-
«®¥, ª®â®à®¥ ®âà ¦ ¥âáï ­¥ â®«ìª® ¢ ãç¥¡­¨ª å ¬ â¥¬ â¨ª¨, ­® ¨ «¨â¥à -
âãà­ëå ¨ ¨áâ®à¨ç¥áª¨å ¨áâ®ç­¨ª å. �¯¥æ¨ä¨ª  ¬ â¥¬ â¨ç¥áª®£® ®¡à §®-
¢ ­¨ï ®âà ¦ ¥âáï ¢ â®¬, çâ® ¨¬¥­­® ­  § ­ïâ¨ïå ¬ â¥¬ â¨ª¨ ®­¨ ãç âáï
¯à ¢¨«ì­® à ááã¦¤ âì, ®¯¨à ïáì ­  § ª®­ë «®£¨ª¨: áà ¢­¨¢ âì ¯à¥¤¬¥âë
¨ ¬®¤¥«¨ ¬¥¦¤ã á®¡®©; ª« áá¨ä¨æ¨à®¢ âì ®¡ê¥ªâë, ¬®¤¥«¨, ¢¨¤ë ã¯à ¦-
­¥­¨© ¨ § ¤ ­¨©, ¯à¥¤¬¥âë ¨ ï¢«¥­¨ï ®ªàã¦ îé¥£® ¬¨à ; ®¯à¥¤¥«ïâì ¯®-
á«¥¤®¢ â¥«ì­®áâì á®¡ëâ¨©, ¯à¨¬¥­ïâì  «£®à¨â¬ë; à ááã¦¤ âì ® ¯à®â¨¢®-
¯®«®¦­®áâ¨ ¯à¨§­ ª®¢ ¨ ï¢«¥­¨©, ¢ëï¢«ïâì § ª®­®¬¥à­®áâ¨; æ¥«¥­ ¯à ¢-
«¥­­® § ¯®¬¨­ âì; â¢®àç¥áª¨ ¬ëá«¨âì; áâà®¨âì ã¬®§ ª«îç¥­¨ï. �®£¨ç¥á-
ª®¥ ª®­áâàã¨à®¢ ­¨¥, á¢ï§ ­­®¥ á ª« áá¨ä¨ª æ¨¥© ®¡ê¥ªâ®¢, ª®­áâàã¨à®-
¢ ­¨¥¬ ®¡ê¥ªâ®¢ á § ¤ ­­ë¬¨ á¢®©áâ¢ ¬¨ ¨§ § ¤ ­­ëå ç áâ¥©, ¯®áâà®¥-
­¨¥¬ «®£¨ç¥áª¨å áå¥¬ ¨ â.¤. ¯®«¥§­® ­¥ â®«ìª® ¡ã¤ãé¥¬ã ¬ â¥¬ â¨ªã, ­® ¨
£ã¬ ­¨â à¨î, ¢¥¤ì ®­¨ á«ã¦ â âà¥­¨à®¢ª¥ ¤«ï ãá¯¥è­®£® ¢ë¯®«­¥­¨ï § -
¤ ­¨© «î¡ëå ¨­â¥««¥ªâã «ì­ëå â¥áâ®¢, ¯®áª®«ìªã â ¬ «®£¨ç¥áª¨¥ § ¤ ç¨
§ ­¨¬ îâ æ¥­âà «ì­®¥ ¬¥áâ®. �¤­ ª® ¬ «®¥ ª®«¨ç¥áâ¢® ãç¥¡­ëå ç á®¢
­  ¨§ãç¥­¨¥ ¬ â¥¬ â¨ª¨, â ª ª ª ¥¥ áç¨â îâ ­¥ ®á­®¢­®© ¤¨áæ¨¯«¨­®© ¢
£ã¬ ­¨â à­ëå ¢ã§ å ¨ èª®« å, ï¢«ï¥âáï ¯à¨ç¨­®© â®£®, çâ® ­¥¢®§¬®¦­®
¤®­¥áâ¨ ¥¥ áâ®«ì ¢ ¦­®¥ §­ ç¥­¨¥ ¨ á®®â¢¥âáâ¢¥­­® á®§¤ âì ¯à®ç­ë© äã­-
¤ ¬¥­â ¤«ï ãá¢®¥­¨ï £ã¬ ­¨â à­ëå ¤¨áæ¨¯«¨­.

�¡®§­ ç¥­­ë¥ ¢ëè¥ ¯à®¡«¥¬ë ¬ â¥¬ â¨ç¥áª®£® ®¡à §®¢ ­¨ï ¯®à®¦-
¤ îâ ¯à®¡«¥¬ã ¢ëáâà ¨¢ ­¨ï á®¤¥à¦ ­¨ï ®¡ãç¥­¨ï, ¯à®¡«¥¬ã ãç¥¡­¨ª 
¬ â¥¬ â¨ª¨. �« áá¨ç¥áª¨© ¯®¤å®¤ ¢ëà ¦ ¥âáï ¢ áâà®£®¬ ¢ë¤¥«¥­¨¨
äã­ªæ¨®­ «ì­ëå «¨­¨© ¢ ®¡ãç¥­¨¨ ¨ ç¥âª®¬ ¯®á«¥¤®¢ â¥«ì­®¬ ¢ëáâà -
¨¢ ­¨¨ â¥®à¨¨ á®£« á­® «®£¨ª¨ à áªàëâ¨ï á®¤¥à¦ ­¨ï. �® â ª®¬ã ¯à¨­-
æ¨¯ã ¯®áâà®¥­ë ãç¥¡­¨ª¨ ¬ â¥¬ â¨ª¨ ¢ áà¥¤­¥¬ ¨ áâ àè¥¬ §¢¥­¥ ®¡é¥-
®¡à §®¢ â¥«ì­ëå èª®«, áà¥¤­¨å á¯¥æ¨ «ì­ëå ãç¥¡­ëå § ¢¥¤¥­¨© ¨ ¢ã§®¢.
�­® ®¯à ¢¤ ­® «¨èì ¢  ã¤¨â®à¨¨ á«ãè â¥«¥©, ã¬¥îé¥© á¢ï§ âì íâ¨ â¥¬ë
¬¥¦¤ã á®¡®©: ¯®áâà®¥­­®¥ ¡«®ç­®, ¯à¨ ®¯à¥¤¥«¥­­®© ¬¥â®¤¨ª¥ ¯à¥¯®¤ ¢ -
­¨¨ ®­® ¯®§¢®«ï¥â ¤®áâ¨çì å®à®è¨å à¥§ã«ìâ â®¢ ¢ ®¡ãç¥­¨¨. �® ¥á«¨ ¦¥
 ã¤¨â®à¨ï ­¥ ¢« ¤¥¥â ­ ¢ëª ¬¨ ¢ëáâà ¨¢ ­¨ï ¢­ãâà¨¯à¥¤¬¥â­ëå ¨ ¬¥¦¯-
à¥¤¬¥â­ëå á¢ï§¥©,   á¨áâ¥¬  ã¯à ¦­¥­¨© ­¥ ¢ª«îç ¥â ¬­®£®ªà â­®£® ¯®¢-
â®à¥­¨ï ¨§ãç¥­­®£®, â® §­ ­¨ï ®¡ãç ¥¬ëå | ®âàë¢®ç­ë, ¡¥áá¨áâ¥¬­ë ¨ ­¥
¯à®ç­ë. �â® § áâ ¢«ï¥â ¯à¥¯®¤ ¢ â¥«ï ý­ â áª¨¢ âìþ ®¡ãç ¥¬ëå ­  â®â
¨«¨ ¨­®© ¢¨¤ ª®­âà®«ï ¯à®¬¥¦ãâ®ç­®© ¨«¨ ¨â®£®¢®© â¥¬ë, ­¥ £ à ­â¨àãï
â®£®, çâ® à¥§ã«ìâ âë ¡ã¤ãâ ¨¤¥­â¨ç­ë¬¨,   ¯®â®¬ã ¯á¨å®«®£¨ç¥áª¨© ¤¨á-
ª®¬ä®àâ á®¯à®¢®¦¤ ¥â ª ª ãç¥­¨ª , â ª ¨ ¯à¥¯®¤ ¢ â¥«ï ­  ¯à®âï¦¥­¨¨
¢á¥£® ¯¥à¨®¤  ®¡ãç¥­¨ï.

� ¨¡®«¥¥ ¯¥àá¯¥ªâ¨¢­ë¬¨, ¯® ­ è¥¬ã ¬­¥­¨î, ï¢«ïîâáï ¨§¬¥­¥­¨ï,
­ ¯à ¢«¥­­ë¥ ­  ¨á¯®«ì§®¢ ­¨¥ ¬¥¦¤¨áæ¨¯«¨­ à­®£® ¯®¤å®¤  ¢ ®¡ãç¥­¨¨
¬ â¥¬ â¨ª¨, ­ è¥¤è¨¥ á¢®î à¥ «¨§ æ¨î ¢  «ìâ¥à­ â¨¢­ëå ãç¥¡­¨ª å à §-
¢¨¢ îé¥£® ®¡ãç¥­¨ï ¢ ­ ç «ì­®© èª®«¥. �¤­ ª®, ª á®¦ «¥­¨î, ­¥ ¢á¥£¤ 
 ¢â®à ¬ ãç¥¡­¨ª®¢ ¢á¥å ãà®¢­¥© ®¡ãç¥­¨ï ã¤ ¥âáï ¢ëáâà®¨âì á®¤¥à¦ â¥«ì-
­ãî ¨ ¯à®æ¥ááã «ì­ãî «¨­¨î ®¡ãç¥­¨ï ¬ â¥¬ â¨ª¥ â ª, çâ®¡ë ¡ë«¨ ¤®-
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áâ¨£­ãâë ®¯â¨¬ «ì­ë¥ à¥§ã«ìâ âë ¡¥§ ¯¥à¥£àã§®ª ãç é¨åáï, çâ®¡ë ¡ë«¨
à¥ «¨§®¢ ­ë § ¤ã¬ ­­ë¥ ¨¤¥¨. � ª, àï¤  ¢â®à®¢ ãç¥¡­¨ª®¢ ¦¥« îâ «¨èì
á¡à®á¨âì àï¤ â¥¬ ¨§ áà¥¤­¥£® §¢¥­  ¢ ¡®«¥¥ ¬« ¤è¨¥ ª« ááë, àï¤ à §¤¥«®¢
¨§ ¢ã§®¢áª®£® ®¡à §®¢ ­¨ï ¢ áà¥¤­¥¥ ¨ áâ àè¥¥ §¢¥­® ®¡é¥®¡à §®¢ â¥«ì­®©
èª®«ë,   àï¤ â¥¬ ¨§ ã£«ã¡«¥­­®£® ¨§ãç¥­¨ï | ¢ ¡ §®¢ë© áâ ­¤ àâ ®¡ãç¥-
­¨ï, ááë« ïáì ¯à¨ íâ®¬ ­  ®¯ëâ àãááª®© ¬ â¥¬ â¨ç¥áª®© èª®«ë. �¤­ ª®
¥á«¨ ¯à¨ íâ®¬ ¬¥â®¤¨ç¥áª¨¥ ¯à¨¥¬ë á ãç¥â®¬ ¯á¨å®«®£®-¢®§à áâ­ëå ®á®-
¡¥­­®áâ¥© ®¡ãç ¥¬ëå áãé¥áâ¢¥­­® ­¥ ¬¥­ïîâáï, â® ¦¥« ¥¬®£® à¥§ã«ìâ â 
­ ¬ ­¨ª®£¤  ­¥ ¤®áâ¨çì. �¥ª®â®àëå ¦¥  ¢â®à®¢ âï£®â¥­¨¥ ª ª« áá¨ç¥á-
ª®¬ã ¯à¥¯®¤ ¢ ­¨î ã¤ «ï¥â ®â á¢®¨å ¨­â¥à¥á­ëå ¨¤¥©, çâ® § â¥¬ ®âà -
¦ ¥âáï ª ª ¢ á ¬®¬ á®¤¥à¦ ­¨¨, â ª ¨ ¢ à¥§ã«ìâ â å ®¡ãç¥­¨ï. �¬¥¥¬
¯à¥¤¯®«®¦¨âì, çâ® ¨å á¤¥à¦¨¢ ¥â â®, çâ® ¢ áà¥¤­¥¬ §¢¥­¥ ¯à¥®¡« ¤ ¥â âà -
¤¨æ¨®­­ë© ¯®¤å®¤ ª ®¡ãç¥­¨î ¬ â¥¬ â¨ª¨, ­¥á¬®âàï ­  ­ «¨ç¨¥ à §­ëå
ãç¥¡­ëå ª®¬¯«¥ªâ®¢ ¯® ¬ â¥¬ â¨ª¥,   ¢ ¢ã§®¢áª®¬ ®¡ãç¥­¨¨ ¯à¥®¡« ¤ ¥â
¤¨ää¥à¥­æ¨ æ¨ï á®¤¥à¦ ­¨ï ®¡à §®¢ ­¨ï á®£« á­® ¢ë¡à ­­®¬ã ¯à®ä¨«î
®¡ãç¥­¨ï.

�ç¥¡­¨ª¨ ¬ â¥¬ â¨ª¨, ¯® ­ è¥¬ã ¬­¥­¨î, ¤®«¦­ë ¢ë¤¥à¦¨¢ âì ®¯à¥-
¤¥«¥­­ãî ®¡à §®¢ â¥«ì­ãî «¨­¨î, ­ ¯à ¢«¥­­ãî, ¯à¥¦¤¥ ¢á¥£®, ­  ¢ëï¢-
«¥­¨¥ ®â­®è¥­¨© ¬¥¦¤ã ®¡ê¥ªâ ¬¨, ¯à¥¤¬¥â ¬¨, ¬®¤¥«ï¬¨, ï¢«¥­¨ï¬¨ ¨
¤ ¦¥ á ¬¨¬¨ ã¯à ¦­¥­¨ï¬¨ (§ ¤ ­¨ï¬¨), ­¥ â¥àïï ¯à¨ íâ®¬ á¢®¥© ¨­¤¨-
¢¨¤ã «ì­®áâ¨. �®íâ®¬ã ¯®¨áª ¢ëáâà ¨¢ ­¨ï ¬ â¥¬ â¨ç¥áª®£® á®¤¥à¦ ­¨ï
¢ ¥¤¨­®¬ ª«îç¥ ¤®«¦¥­ ¯à®¤®«¦ âìáï,   ¢ª«îç¥­¨¥ â¥¬ ¨§ à §­ëå à §¤¥-
«®¢ ¬ â¥¬ â¨ª¨ ¤®«¦­® ¡ëâì ¯à®¤ã¬ ­­ë¬, «®£¨ç¥áª¨ ¢ëáâà®¥­­ë¬. �¥
¤®«¦­® ¡ëâì à §¤¥«ì­®£® áãé¥áâ¢®¢ ­¨ï á«¥¤ãîé¥© â¥¬ë ¡¥§ ¢§ ¨¬®á¢ï-
§ ­­®£® á®ç¥â ­¨ï á ¯à¥¤ë¤ãé¨¬ ¬ â¥à¨ «®¬, ¡¥§ ¬­®£®ªà â­®£® ¯®¢â®-
à¥­¨ï ¯à¥¤ë¤ãé¨å â¥¬ ­  ­®¢®¬ ãà®¢­¥.

�®­¥ç­®, ¡®«ìè®¥ ­ «¨ç¨¥ ãç¥¡­¨ª®¢ ¯® ¬ â¥¬ â¨ª¥ á®§¤ ¥â ¬ ááã ¯à®-
¡«¥¬ ¢ ¯®¤£®â®¢ª¥ ¨ ¯®¢ëè¥­¨¨ ª¢ «¨ä¨ª æ¨¨ á ¬¨å ¯à¥¯®¤ ¢ â¥«¥©. �®
¯®«®¦¨â¥«ì­®¥ §­ ç¥­¨¥ ¢ â®¬, çâ® ¨¤¥â á¥àì¥§­ë© ¯®¨áª ¯® á®§¤ ­¨î
­¥ â®«ìª® á ¬®£® ãç¥¡­¨ª , ¯®¨áª ¬ â¥¬ â¨ç¥áª®£® ¨ ¯à®æ¥ááã «ì­®£® á®-
¤¥à¦ ­¨ï ®¡ãç¥­¨ï ­  ¢á¥å ãà®¢­ïå ®¡à §®¢ ­¨ï | ®â ­ ç «ì­®© èª®«ë
¤® ¢ã§®¢áª®£® ãç¥¡­¨ª . �®íâ®¬ã ¬®¤¥à­¨§ æ¨ï á®¤¥à¦ ­¨ï ®¡à §®¢ ­¨ï
¤®«¦­  ®áãé¥áâ¢«ïâìáï á ãç¥â®¬ âà¥¡®¢ ­¨© á®¢à¥¬¥­­®© í¯®å¨, ­® ¡¥§
ý¯¥à¥£¨¡®¢þ ¢ ®¡ãç¥­¨¨.

� ���������� �������� � ��������
��������� �� �����

�ã­âãá �.�.
�®áª®¢áª¨©  ¢¨ æ¨®­­ë© ¨­áâ¨âãâ

(£®áã¤ àáâ¢¥­­ë© â¥å­¨ç¥áª¨© ã­¨¢¥àá¨â¥â)
125871, £. �®áª¢ , �-80, ���, �®«®ª®« ¬áª®¥ è®áá¥, ¤. 4

� ªá: (095)1582977, e-mail: artpuntus@yandex.ru
�¯ëâ à¥ «¨§ æ¨¨ ¯à®æ¥áá   ªâ¨¢­®£® ¢§ ¨¬®¤¥©áâ¢¨ï ãç¥¡­®£® ¨ ­ ãç-
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­®£® ¯à®æ¥áá®¢ ¢ �®áª®¢áª®¬  ¢¨ æ¨®­­®¬ ¨­áâ¨âãâ¥ ¯®ª § «, çâ® £« ¢­®©
æ¥«ìî â ª®£® ¢§ ¨¬®¤¥©áâ¢¨ï ¯à¨ ¯®¤£®â®¢ª¥ á¯¥æ¨ «¨áâ®¢ ¢® ¢âã§¥ ï¢«ï-
¥âáï ¯à¨¢¨â¨¥ ¡ã¤ãé¨¬ ¨­¦¥­¥à ¬ ­ ¢ëª®¢ ­ ãç­®£® ¯®¤å®¤  ª à¥è ¥¬ë¬
¨­¦¥­¥à­ë¬ § ¤ ç ¬. �â®© ª®­¥ç­®© æ¥«¨ ¨ ¤®«¦­® ¡ëâì ¯®¤ç¨­¥­® ¢á¥
¯®áâà®¥­¨¥ á®®â¢¥âáâ¢ãîé¥£® ãç¥¡­®£® ¯à®æ¥áá .

� § «®áì ¡ë, ¬¥­ìè¥ ¢á¥£® ¢®§¬®¦­®áâ¥© ¤«ï ¢§ ¨¬®¤¥©áâ¢¨ï ­ ãç-
­®£® ¨ ãç¥¡­®£® ¯à®æ¥áá®¢ ¨¬¥¥âáï ¢ âà ¤¨æ¨®­­ëå ªãàá å, ¢å®¤ïé¨å ¢
æ¨ª« äã­¤ ¬¥­â «ì­®© ®¡é¥¨­¦¥­¥à­®© ¯®¤£®â®¢ª¨. �¤­ ª® ¨ íâ¨ ¢®§-
¬®¦­®áâ¨ ­¥ á«¥¤ã¥â ã¯ãáª âì. �¥®¡å®¤¨¬® ¨á¯®«ì§®¢ âì ¢á¥ ¢®§¬®¦­®áâ¨
¤«ï ¨««îáâà æ¨¨ á¢ï§¨ ãç¥¡­®£® ¯à®æ¥áá  á ¡ã¤ãé¥© ¯à®¨§¢®¤áâ¢¥­­®©
¨«¨ ­ ãç­®-¯à®¨§¢®¤áâ¢¥­­®© ¤¥ïâ¥«ì­®áâìî. � ç áâ­®áâ¨, ¢ ¯à¥¯®¤ ¢ -
­¨¨ äã­¤ ¬¥­â «ì­ëå ¤¨áæ¨¯«¨­ ¯®áâ®ï­­® ¨á¯®«ì§ãîâáï ¯à¨¬¥àë ¯à¨-
«®¦¥­¨ï ¬ â¥à¨ «  ¨§ãç ¥¬ëå ¤¨áæ¨¯«¨­ ¢ ¯à¨ª« ¤­ëå § ¤ ç å ä¨§¨ª¨,
¬¥å ­¨ª¨ ¨ â¥å­¨ª¨. � ¦­ãî à®«ì ¢ à §¢¨â¨¨ ¯¥à¢ëå ­ ¢ëª®¢ á ¬®áâ®-
ïâ¥«ì­®© ­ ãç­®-¨áá«¥¤®¢ â¥«ìáª®© ¤¥ïâ¥«ì­®áâ¨ áâã¤¥­â®¢ ¨£à îâ ¨­¤¨-
¢¨¤ã «ì­ë¥ § ¤ ­¨ï ¯® ãç¥¡­ë¬ ¤¨áæ¨¯«¨­ ¬. �â¨ § ¤ ­¨ï ¢ª«îç îâ ¢
á¥¡ï ª ª ¢®¯à®áë, ®â¢¥â ­  ª®â®àë¥ ¬®¦­® ¯®«ãç¨âì ¨§¢¥áâ­ë¬¨ âà ¤¨æ¨-
®­­ë¬¨ ¬¥â®¤ ¬¨, â ª ¨ ¢®¯à®áë, ª®â®àë¥ âà¥¡ãîâ ®â áâã¤¥­â®¢ á ¬®áâ®ï-
â¥«ì­®£® à áè¨à¥­¨ï §­ ­¨©, çâ® ¬®¦­® à¥ «¨§®¢ âì ­  ®á­®¢¥ ­¥ â®«ìª®
¨§ãç ¥¬®© ãç¥¡­®© ¤¨áæ¨¯«¨­ë, ­® ¨ ¨§ãç¥­¨ï ¤®¯®«­¨â¥«ì­®© ãç¥¡­®©
¨«¨ á¯¥æ¨ «ì­®© «¨â¥à âãàë.

�á®¡ ï à®«ì ¯à¨­ ¤«¥¦¨â ¢ë¯®«­ï¥¬ë¬ áâã¤¥­â ¬¨ ¢ëç¨á«¨â¥«ì­®©
¨ ¨áá«¥¤®¢ â¥«ìáª®© ¯à ªâ¨ª ¬, ¢å®¤ïé¨¬ ¢ áâàãªâãàã ãç¥¡­®£® ¯« ­ 
¢âã§ . �âã¤¥­â ¬ ¢ë¤ îâáï ¯® ¤ ­­ë¬ ¯à ªâ¨ª ¬ § ¤ ­¨ï, ®à¨¥­â¨à®-
¢ ­­ë¥ ­  à¥è¥­¨¥ ¯à¨ª« ¤­ëå § ¤ ç. �«ï ¨å à¥è¥­¨ï áâã¤¥­â ¬ ­¥®¡å®-
¤¨¬® ¯à®¢¥áâ¨ ¬ â¥¬ â¨ç¥áª®¥ ¬®¤¥«¨à®¢ ­¨¥, § â¥¬, ¢ á«ãç ¥ ¢ëç¨á«¨-
â¥«ì­®© ¯à ªâ¨ª¨, ¢ë¡à âì ­¥®¡å®¤¨¬ë© ç¨á«¥­­ë© ¬¥â®¤, à §à ¡®â âì
¢ëç¨á«¨â¥«ì­ë©  «£®à¨â¬, áä®à¬¨à®¢ âì ¡«®ª-áå¥¬ã ¯à®£à ¬¬ë, à¥ «¨-
§®¢ âì ¯à®£à ¬¬ã ¢ëç¨á«¥­¨ï á ¨á¯®«ì§®¢ ­¨¥¬ ¢ëç¨á«¨â¥«ì­®© â¥å­¨ª¨,
¯à® ­ «¨§¨à®¢ âì ¯®«ãç¥­­ë¥ à¥§ã«ìâ âë ¨ á¤¥« âì ­¥®¡å®¤¨¬ë¥ ¢ë¢®¤ë.
� ¤ ­¨¥ ¨áá«¥¤®¢ â¥«ìáª®© ¯à ªâ¨ª¨ ã¦¥ âà¥¡ã¥â ®â áâã¤¥­â  ¯®¬¨¬® âà¥-
¡®¢ ­¨©, ¯à¥¤êï¢«ï¥¬ëå ª ¢ëç¨á«¨â¥«ì­®© ¯à ªâ¨ª¥, ¡®«¥¥ £«ã¡®ª®£® ¯®¤-
å®¤  ª ¨áá«¥¤®¢ ­¨î ¯®«ãç¥­­®© ¬ â¥¬ â¨ç¥áª®© ¬®¤¥«¨ á®®â¢¥âáâ¢ãîé¥©
¯à¨ª« ¤­®© § ¤ ç¨. �â® âà¥¡ã¥â ­¥ â®«ìª® ¥ñ ®¯â¨¬ «ì­®© ¯à®£à ¬¬­®©
à¥ «¨§ æ¨¨, ­® ¨  ­ «¨§  á¢®©áâ¢ ¤ ­­®© ¬®¤¥«¨ á ¨á¯®«ì§®¢ ­¨¥¬ ä¨§¨ª®-
¬ â¥¬ â¨ç¥áª®£®  ¯¯ à â  ¨§ãç¥­­ëå äã­¤ ¬¥­â «ì­ëå ¤¨áæ¨¯«¨­, â -
ª¨å ª ª ¥¤¨­áâ¢¥­­®áâì, £« ¤ª®áâì ¨ ãáâ®©ç¨¢®áâì à¥è¥­¨©, áå®¤¨¬®áâì
¨ ãáâ®©ç¨¢®áâì ¯à¨¬¥­ï¥¬®£® ¢ëç¨á«¨â¥«ì­®£®  «£®à¨â¬ , ­¥®¡å®¤¨¬ ï
â®ç­®áâì ¯®«ãç¥­­®£® à¥§ã«ìâ â  ¨ â.¯.

�®«¥¥ è¨à®ª¨¥ ¢®§¬®¦­®áâ¨ ¤«ï à §¢¨â¨ï á¢ï§¨ ãç¥¡­®£® ¨ ­ ãç­®£®
¯à®æ¥áá®¢ ®âªàë¢ îâ à §«¨ç­ë¥ á¯¥æ¨ «ì­ë¥ ªãàáë, ª®â®àë¥ à §à ¡ âë-
¢ îâáï ­  ¢ë¯ãáª îé¨å ª ä¥¤à å ¯® ­ ¯à ¢«¥­¨î á¯¥æ¨ «¨§ æ¨¨ ¯®¤-
£®â®¢ª¨ ¥¥ ¢ë¯ãáª­¨ª®¢ ¨ ¢ª«îç îâáï à¥è¥­¨¥¬ �®¢¥â  ä ªã«ìâ¥â  ¢
ãç¥¡­ë© ¯« ­. �¥ªæ¨¨ ¯® ¯à¥¤¬¥â ¬ á¯¥æªãàá®¢, á ®¤­®© áâ®à®­ë, ¯à¥-
¤®áâ ¢«ïîâ ¢®§¬®¦­®áâì ¯à¥¯®¤ ¢ â¥«î à §à ¡®â âì  ªâã «ì­ãî ®¡« áâì
­ ãç­ëå ¨ ¯à¨ª« ¤­ëå §­ ­¨©. � ¤àã£®© áâ®à®­ë, íâ® ¯®§¢®«ï¥â ª ä¥¤-
à ¬ à¥ «¨§®¢ âì ¯® ¤ ­­ë¬ á¯¥æªãàá ¬ ¯®¤£®â®¢ªã á¯¥æ¨ «¨áâ®¢ á ãç¥â®¬
¢®§¬®¦­®áâ¨ ¯à®¢¥¤¥­¨ï á®®â¢¥âáâ¢ãîé¨å ­ ãç­ëå ¨áá«¥¤®¢ ­¨©. � §-
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à ¡ âë¢ ï á®®â¢¥âáâ¢ãîé¨© á¯¥æ¨ «ì­ë© ªãàá, «¥ªâ®à ­¥ â®«ìª® ¢­®á¨â
¢ ãç¥¡­ë© ¯à®æ¥áá ­®¢ãî ®¡« áâì §­ ­¨©, ­® ¨, ®¡ãç ï áâã¤¥­â®¢, ¯à¨-
¢«¥ª ¥â ¨å ª ®á¢®¥­¨î ¤ ­­®© ãç¥¡­®© ¤¨áæ¨¯«¨­ë, á¯®á®¡áâ¢ã¥â à¥ -
«¨§ æ¨¨ ¨å ¯à ªâ¨ç¥áª¨å ­ ¢ëª®¢ ¢ íâ®© ­®¢®© ¤«ï ­¨å ®¡« áâ¨ ­ ãª¨.
� â ª¨å «¥ªæ¨®­­ëå á¯¥æ¨ «ì­ëå ªãàá å ç áâ® ­ å®¤ïâ ®âà ¦¥­¨¥ à¥-
§ã«ìâ âë ¢ë¯®«­¥­­ëå,   ¨­®£¤  ¨ â®«ìª® ¥é¥ ¯à®¢®¤¨¬ëå ­  ª ä¥¤à¥,
­ ãç­®-¨áá«¥¤®¢ â¥«ìáª¨å à ¡®â ¯®  ªâã «ì­®© ­ ãç­®-¯à¨ª« ¤­®© â¥¬ -
â¨ª¥. � «ì­¥©è¨¬ à §¢¨â¨¥¬ á¨áâ¥¬ë ãç¥¡­ëå á¯¥æ¨ «ì­ëå ªãàá®¢ ï¢-
«ï¥âáï ¢­¥¤à¥­¨¥ ¢ ¯à ªâ¨ªã ªà®¬¥ ®¡ï§ â¥«ì­ëå á¯¥æ¨ «ì­ëå ªãàá®¢ ¤®-
áâ â®ç­®£® ª®«¨ç¥áâ¢  â ª¨å ªãàá®¢ ¯® ¢ë¡®àã á ¬¨å áâã¤¥­â®¢, ª®â®àë¥
®­¨ ¬®£«¨ ¡ë ¯®á¥é âì ¨ ¨§ãç âì ­¥§ ¢¨á¨¬® ®â â®£®, ¢ë¯ãáª­¨ª ¬¨ ª ª®©
ª ä¥¤àë ï¢«ïîâáï.

� ¯¥à¨®¤ § ¢¥àè¥­¨ï á¢®¥© ãç¥¡ë ¢ ¨­áâ¨âãâ¥ áâã¤¥­âë ¢ë¯®«­ïîâ,
ª ª ¯à ¢¨«®, á¢®¨ § ¤ ­¨ï ¨ « ¡®à â®à­ë¥ à ¡®âë ¯® á¯¥æ¨ «ì­ë¬ ªãà-
á ¬ á è¨à®ª¨¬ ¯à¨¢«¥ç¥­¨¥¬ í«¥¬¥­â®¢ ¨áá«¥¤®¢ ­¨© ¯® â¥¬ â¨ª¥ á¯¥-
æ¨ «¨§ æ¨¨ ¢ ãç¥¡­ëå ¨ ­ ãç­ëå ¯®¤à §¤¥«¥­¨ïå ¯à®ä¨«¨àãîé¨å ª -
ä¥¤à. � ¢¥àè¥­¨¥¬ ¢á¥£® ¯¥à¨®¤  ®¡ãç¥­¨ï ï¢«ï¥âáï ¢ë¯®«­¥­¨¥ ¤¨¯«®¬-
­®£® ¯à®¥ªâ  ¨«¨ ¤¨¯«®¬­®© à ¡®âë, ®á­®¢®© ª®â®àëå ï¢«ï¥âáï, ª ª ¯à -
¢¨«®, à¥ «ì­ ï â¥¬ â¨ª  ¨­áâ¨âãâ  ¨«¨ ¡ §®¢®© ®à£ ­¨§ æ¨¨. �­¨ ¯à¥¤-
áâ ¢«ïîâ á®¡®© ¢ ¡®«ìè¨­áâ¢¥ á«ãç ¥¢ § ª®­ç¥­­ë© â¢®àç¥áª¨© ­ ãç­®-
¨áá«¥¤®¢ â¥«ìáª¨© ¯à ªâ¨ç¥áª¨© à¥§ã«ìâ â, á®áâ ¢«ïîé¨© ®á­®¢ã ­¥ª®â®-
à®£® à¥ «ì­®£® § ª®­ç¥­­®£® ­ ãç­®-â¥å­¨ç¥áª®£® ¨áá«¥¤®¢ ­¨ï, ­ ãç­®©
áâ âì¨, ª®­ªãàá­®© áâã¤¥­ç¥áª®© ­ ãç­®-¨áá«¥¤®¢ â¥«ìáª®© à ¡®âë, ¨ å -
à ªâ¥à¨§ãîâ áâã¤¥­â -¤¨¯«®¬­¨ª  | ¢ë¯ãáª­¨ª  ¨­áâ¨âãâ , ª ª á«®¦¨¢-
è¥£®áï ª¢ «¨ä¨æ¨à®¢ ­­®£® á¯¥æ¨ «¨áâ , á¯®á®¡­®£® ª á ¬®áâ®ïâ¥«ì­®©
­ ãç­®-¯à ªâ¨ç¥áª®© â¢®àç¥áª®© ¤¥ïâ¥«ì­®áâ¨. �®¯®«­¥­¨¥ àï¤®¢  á¯¨-
à ­â®¢,  , á«¥¤®¢ â¥«ì­®, ¢ ¯®á«¥¤ãîé¥¬ ¯à¥¯®¤ ¢ â¥«¥© ¨ á®âàã¤­¨ª®¢
ª®««¥ªâ¨¢  ª ä¥¤àë ¯à ªâ¨ç¥áª¨ ¯®«­®áâìî ®¡¥á¯¥ç¨¢ ¥âáï ¥£® ¢ë¯ãáª-
­¨ª ¬¨.
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�®áª¢ , 117335, ã«.�« á®¢ , ¤.27, ª¢.8
�¥«.: (495)1204382, ä ªá: (495)9381844, e-mail: jmrap@landau.ac.ru

�á¯®«ì§®¢ ­¨¥ áâã¤¥­â ¬¨ â¥å­¨ç¥áª¨å ¢ã§®¢ á®¢à¥¬¥­­ëå ¨­ä®à¬ -
æ¨®­­®-ª®¬¬ã­¨ª æ¨®­­ëå â¥å­®«®£¨© §­ ç¨â¥«ì­® ¯®¢ëè ¥â íää¥ªâ¨¢-
­®áâì ¨§ãç¥­¨ï ªãàá  ¢ëáè¥© ¬ â¥¬ â¨ª¨. �«ï á¯¥æ¨ «¨áâ®¢ ¨­¦¥­¥à-
­®£® ¯à®ä¨«ï ªà ©­¥ ¢ ¦­ë¬ ¯à¥¤áâ ¢«ï¥âáï ®¤­®¢à¥¬¥­­®¥ ­ å®¦¤¥­¨¥
à¥è¥­¨ï ¢ § ¬ª­ãâ®©  ­ «¨â¨ç¥áª®© ä®à¬¥ ¨ ¯®«ãç¥­¨¥ ç¨á«¥­­ëå §­ -
ç¥­¨© à¥§ã«ìâ ­â . �à¥¤áâ ¢«¥­¨¥ äã­ªæ¨¨ ¢ ¢¨¤¥ áâ¥¯¥­­®£® àï¤  ¯®-
§¢®«ï¥â á¢¥áâ¨ ¨§ãç¥­¨¥ á¢®©áâ¢ ¯à¨¡«¨¦ ¥¬®© äã­ªæ¨¨ ª ¡®«¥¥ ¯à®áâ®©
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§ ¤ ç¥. �«ï ¯à¨¡«¨¦¥­­®£® ­ å®¦¤¥­¨ï §­ ç¥­¨© äã­ªæ¨¨ ¯®áà¥¤áâ¢®¬
áâ¥¯¥­­ëå àï¤®¢, ª ª ¯à ¢¨«®, ¨á¯®«ì§ãîâáï ¥¥ à §«®¦¥­¨ï ¢ ¢¨¤¥ àï¤®¢
�¥©«®à .

� ª¥â Maple ¤ ¥â ¢®§¬®¦­®áâì ª ª ­ å®¦¤¥­¨ï à §«®¦¥­¨© ¬ â¥¬ -
â¨ç¥áª¨å äã­ªæ¨© ¢ àï¤ë �¥©«®à , â ª ¨ £à ä¨ç¥áª®© ¨­â¥à¯à¥â æ¨¨
â®ç­®áâ¨ íâ¨å à §«®¦¥­¨©. �®¤®¡­ ï £à ä¨ç¥áª ï ¢¨§ã «¨§ æ¨ï ¯®¬®-
£ ¥â ¯®­¨¬ ­¨î áå®¤¨¬®áâ¨ ¬­®£®ç«¥­®¢ �¥©«®à  ª á ¬®© ¯à¨¡«¨¦ ¥¬®©
äã­ªæ¨¨.

�ãàá ¢ëáè¥© ¬ â¥¬ â¨ª¨ ¤«ï áâã¤¥­â®¢ â¥å­¨ç¥áª¨å ¢ã§®¢ á®¤¥à¦¨â
¯¥à¢¨ç­ë¥ ®á­®¢ë ç¨á«¥­­ëå ¬¥â®¤®¢ ª ª á¢®î á®áâ ¢­ãî ç áâì. � å®¦-
¤¥­¨¥ ¯à¨¡«¨¦¥­¨© äã­ªæ¨© ¨ à¥è¥­¨© á¨áâ¥¬ ¤¨ää¥à¥­æ¨ «ì­ëå ãà ¢-
­¥­¨© ¢ ¢¨¤¥ ¬­®£®ç«¥­®¢ ¯®§¢®«ï¥â á¢®¤¨âì ¨§ãç¥­¨¥ ¨å á¢®©áâ¢ ª á®®â-
¢¥âáâ¢ãîé¨¬  ¯¯à®ªá¨¬¨àãîé¨¬ ¯®«¨­®¬¨ «ì­ë¬ à §«®¦¥­¨ï¬. �â¨¬
®¡ìïá­ï¥âáï ¢ ¦­®áâì ¢á¥¢®§¬®¦­ëå  ­ «¨â¨ç¥áª¨å ¨ ç¨á«¥­­ëå ¯à¨«®-
¦¥­¨© ¯®«¨­®¬¨ «ì­ëå ¯à¨¡«¨¦¥­¨© ¤«ï  ¯¯à®ªá¨¬ æ¨¨ ¨ ¢ëç¨á«¥­¨ï
äã­ªæ¨©, à¥è¥­¨ï ¤¨ää¥à¥­æ¨ «ì­ëå ¨ ¨­â¥£à «ì­ëå ãà ¢­¥­¨©. � -
¬¥­  äã­ªæ¨© ­  ¨å áâ¥¯¥­­ë¥ à §«®¦¥­¨ï ¯®¬®£ ¥â ¨§ãç¥­¨î ¯à¥¤¥«®¢,
 ­ «¨§ã áå®¤¨¬®áâ¨ ¨ à áå®¤¨¬®áâ¨ àï¤®¢ ¨ ¨­â¥£à «®¢, ¯à¨¡«¨¦¥­­®¬ã
¢ëç¨á«¥­¨î ¨­â¥£à «®¢ ¨ à¥è¥­¨î ¤¨ää¥à¥­æ¨ «ì­ëå ãà ¢­¥­¨©. �â¥-
¯¥­­ë¥ àï¤ë ¨ à §«®¦¥­¨ï ¯® ¬­®£®ç«¥­ ¬ �¥¡ëè¥¢  è¨à®ª® ¨á¯®«ì-
§ãîâáï ¯à¨ ¢ëç¨á«¥­¨¨ §­ ç¥­¨© äã­ªæ¨© ¨ à¥è¥­¨© ¤¨ää¥à¥­æ¨ «ì-
­ëå ãà ¢­¥­¨© á § ¤ ­­®© áâ¥¯¥­ìî â®ç­®áâ¨. �­¨ ï¢«ïîâáï íää¥ª-
â¨¢­ë¬ ¢ëç¨á«¨â¥«ì­ë¬ áà¥¤áâ¢®¬ ¯à¨ à¥è¥­¨¨ è¨à®ª®£® ªàã£  ­ ãç­®-
â¥å­¨ç¥áª¨å § ¤ ç.

� ¦¥ ­ ¨¡®«¥¥ à á¯à®áâà ­¥­­ë¥ ¨ ¯à®áâ¥©è¨¥ áà¥¤áâ¢  ¬ â¥¬ â¨ç¥á-
ª®£® ¯à®£à ¬¬¨à®¢ ­¨ï ã¤®¡­ë áâã¤¥­â ¬, ¨§ãç îé¨¬ ¬ â¥¬ â¨ç¥áª¨¥
¯à¥¤¬¥âë, ¤«ï ¯à¨®¡à¥â¥­¨ï ¯¥à¢ëå ­ ¢ëª®¢ ª®¬¯ìîâ¥à­®© £à ¬®â­®áâ¨
¨ ¬ â¥¬ â¨ç¥áª¨å ¢ëç¨á«¥­¨© ­  ���. �¡ãç¥­¨¥ ­ ¢ëª ¬ ¯à®£à ¬¬¨à®-
¢ ­¨ï ¨ à¥è¥­¨ï ¢ëç¨á«¨â¥«ì­ëå § ¤ ç ¯®¬®£ ¥â ¢ ¤ «ì­¥©è¥¬ ¨á¯®«ì§®-
¢ âì ¤àã£¨¥ ¢ëç¨á«¨â¥«ì­ë¥ á¨áâ¥¬ë ¨ ï§ëª¨ ¯à®£à ¬¬¨à®¢ ­¨ï Matlab,
Visual Basic, Java, �®àâà ­ ¨ �¨. �«£®à¨â¬¨ç¥áª¨¥ á¨áâ¥¬ë, ¤¨ «®£®-
¢ë© ¨ £à ä¨ç¥áª¨© ¨­â¥àä¥©á á¯®á®¡áâ¢ã¥â ®¢« ¤¥­¨î ®¡é¨¬ ¯à¨ª« ¤-
­ë¬ ¬ â¥¬ â¨ç¥áª¨¬,  «£®à¨â¬¨ç¥áª¨¬ ¨ ¯à®£à ¬¬­ë¬ ®¡¥á¯¥ç¥­¨¥¬ áã-
¯¥à ¨ ����, ¯à¥¤­ §­ ç¥­­ë¬ ¤«ï ¯à®¢¥¤¥­¨ï ­ ãç­®-â¥å­¨ç¥áª¨å ¨ ¨­-
¦¥­¥à­ëå à áç¥â®¢.

� ª¥âë ¯à¨ª« ¤­ëå ¯à®£à ¬¬ ¨ æ¨äà®¢ë¥ ¡¨¡«¨®â¥ª¨, ¨á¯®«ì§ã¥¬ë¥ ¢
ãç¥¡­®¬ ¯à®æ¥áá¥, á®§¤ îâ ¥áâ¥áâ¢¥­­ãî ®¡ãç îéãî áà¥¤ã ¤«ï áâã¤¥­â®¢
¥áâ¥áâ¢¥­­®-­ ãç­®£® ¨ â¥å­¨ç¥áª®£® ¯à®ä¨«ï ¯® ®¡ãç¥­¨î ªãàáã ¢ëç¨á-
«¨â¥«ì­®© ¬ â¥¬ â¨ª¨.

�  ¯à¨¬¥à¥ ¢ëç¨á«¥­¨ï á¯¥æ¨ «ì­ëå äã­ªæ¨©, ¢ ç áâ­®áâ¨ ¬®¤¨ä¨-
æ¨à®¢ ­­ëå äã­ªæ¨© �¥áá¥«ï ¬­¨¬®£® ¨ ª®¬¯«¥ªá­®£® ¨­¤¥ªá  Kiβ(x) ¨
K 1

2+iβ(x) ¬®£ãâ ¡ëâì ¨§«®¦¥­ë ®á­®¢­ë¥ ¯®­ïâ¨ï ªãàá  ¢ëç¨á«¨â¥«ì­®©
¬ â¥¬ â¨ª¨: ç¨á«¥­­ë¥ ¬¥â®¤ë ¯à¨¡«¨¦¥­¨ï äã­ªæ¨©, ¬¥â®¤ë ¨­â¥à¯®-
«ïæ¨¨, ç¨á«¥­­®£® ¨­â¥£à¨à®¢ ­¨ï, ç¨á«¥­­®£® à¥è¥­¨ï ¤¨ää¥à¥­æ¨ «ì-
­ëå ãà ¢­¥­¨© ¨ ¨å á¨áâ¥¬. �á¯®«ì§®¢ ­¨¥ â ¡«¨æ §­ ç¥­¨© á¯¥æ¨ «ì­ëå
äã­ªæ¨©,   â ª¦¥ â ¡«¨æ ª®íää¨æ¨¥­â®¢ áâ¥¯¥­­ëå à §«®¦¥­¨© ¨«¨ à §-
«®¦¥­¨© äã­ªæ¨© ¯® ¬­®£®ç«¥­ ¬ �¥¡ëè¥¢  ¯®¬®£ ¥â à §¢¨â¨î ¢ëç¨á-
«¨â¥«ì­ëå ­ ¢ëª®¢ ¢ ãç¥¡­®© ¯à ªâ¨ª¥ áâã¤¥­â®¢.
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�¯¨á®ª «¨â¥à âãàë
1. � ¯¯®¯®àâ �.�. Maple ¢ ªãàá¥ ¬ â¥¬ â¨ç¥áª®£®  ­ «¨§ . �¥â®¤¨ç¥áª¨¥ ãª -

§ ­¨ï ª ¯à ªâ¨ç¥áª¨¬ § ­ïâ¨ï¬ ¯® â¥¬¥: ý�®à¬ã«  �¥©«®à þ. �., ����-
���� ¨¬¥­¨ �.�.�¨®«-ª®¢áª®£®, 2003.

2. � ¯¯®¯®àâ �.�. Maple ¢ ªãàá¥ ¬ â¥¬ â¨ç¥áª®£®  ­ «¨§ . �¥â®¤¨ç¥áª¨¥ ãª -
§ ­¨ï ª ¯à ªâ¨ç¥áª¨¬ § ­ïâ¨ï¬ ¯® â¥¬¥: ý�ï¤ë ¢ ¯à¨¡«¨¦¥­­ëå ¢ëç¨á«¥-
­¨ïåþ. �., ����-���� ¨¬¥­¨ �.�.�¨®«ª®¢áª®£®, 2004.

3. � ¯¯®¯®àâ �.�. �à¨¡«¨¦¥­¨¥ äã­ªæ¨©. � ã ¬¥â®¤. �¥â®¤¨ç¥áª¨¥ ãª § ­¨ï
ª ¯à ªâ¨ç¥áª¨¬ § ­ïâ¨ï¬ ¯® ªãàáã �ëç¨á«¨â¥«ì­ ï ¬ â¥¬ â¨ª . �., ����-
���� ¨¬¥­¨ �.�.�¨®«ª®¢áª®£®, 2007.

4. � ¯¯®¯®àâ �.�. �¨áâ¥¬ë ¤¨ää¥à¥­æ¨ «ì­ëå ãà ¢­¥­¨©. � ã ¬¥â®¤. �¥â®-
¤¨ç¥áª¨¥ ãª § ­¨ï ª ¯à ªâ¨ç¥áª¨¬ § ­ïâ¨ï¬ ¯® ªãàáã �ëç¨á«¨â¥«ì­ ï ¬ â¥-
¬ â¨ª . �., ����-���� ¨¬¥­¨ �.�.�¨®«ª®¢áª®£®, 2007.

5. � ¯¯®¯®àâ �.�. �®¤¨ä¨æ¨à®¢ ­­ë¥ äã­ªæ¨¨ �¥áá¥«ï ª®¬¯«¥ªá­®£® ¨­-
¤¥ªá . �¥â®¤¨ç¥áª¨¥ ãª § ­¨ï ª ¯à ªâ¨ç¥áª¨¬ § ­ïâ¨ï¬ ¯® ªãàáã �à ¢­¥­¨ï
¬ â¥¬ â¨ç¥áª®© ä¨§¨ª¨. �., ����-���� ¨¬¥­¨ �.�.�¨®«ª®¢áª®£®, 2007.

���������� � ��������������
������������� ��� ��������

�¨§­¨ç¥­ª® �.�.
�¨®«®£¨ç¥áª¨© ä ªã«ìâ¥â �®áª®¢áª®£® £®áã¤ àáâ¢¥­­®£® ã­¨¢¥àá¨â¥â 

¨¬. �.�. �®¬®­®á®¢ 
�®áª¢  119992 �¥­¨­áª¨¥ �®àë ���, ¤.1, áâà. 12
�¥«.: (495)9390289, � ªá: (495)9391115, e-mail:

riznich@biophys.msu.ru

�®¢à¥¬¥­­ë¥ ¡¨®«®£¨ï ¨ ¬¥¤¨æ¨­  ¢á¥ è¨à¥ ¨á¯®«ì§ãîâ ¢ äã­¤ ¬¥­-
â «ì­ëå ¨áá«¥¤®¢ ­¨ïå ¨ ¯à¨ª« ¤­ëå à §à ¡®âª å ª®¬¯ìîâ¥à­ë¥ ¬®¤¥«¨,
®á­®¢ ­­ë¥ ­  ¬ â¥¬ â¨ç¥áª¨å ¬®¤¥«ïå ¨ ¨­ä®à¬ æ¨®­­ëå â¥å­®«®£¨ïå.
�«ï ®á®§­ ­­®£® ¨á¯®«ì§®¢ ­¨ï ¨ â¥¬ ¡®«¥¥ á®§¤ ­¨ï â ª¨å ¬®¤¥«¥© ®â
¯à®ä¥áá¨®­ «  ¡¨®«®£  âà¥¡ã¥âáï ¤®áâ â®ç­® ¢ëá®ª¨© ¡ §®¢ë© ãà®¢¥­ì
§­ ­¨© ¢ ®¡« áâ¨ ¬ â¥¬ â¨ª¨ ¨ ¬ â¥¬ â¨ç¥áª®£® ¬®¤¥«¨à®¢ ­¨ï.

�« áá¨ç¥áª¨¥ ¤«ï ¯à¥¯®¤ ¢ ­¨ï ¢ ¢ã§ å ®á­®¢ë ¬ â¥¬ â¨ç¥áª®£®  ­ -
«¨§  ¨ â¥®à¨¨ ¤¨ää¥à¥­æ¨ «ì­ëå ãà ¢­¥­¨©, â¥®à¨¨ ¢¥à®ïâ­®áâ¥© ¨ áâ -
â¨áâ¨ª¨ ¯à¥¤áâ ¢«ïîâ á®¡®© ­¥®¡å®¤¨¬ë© í«¥¬¥­â ªã«ìâãàë «î¡®£® á¯¥-
æ¨ «¨áâ . � ¦­®, çâ®¡ë ¢ ª ç¥áâ¢¥ ¯à¨¬¥à®¢ §¤¥áì ¨á¯®«ì§®¢ «¨áì § -
¤ ç¨, ¯®áâà®¥­­ë¥ ­  ¡¨®«®£¨ç¥áª®¬, íª®«®£¨ç¥áª®¬, ¡¨®â¥å­®«®£¨ç¥áª®¬
¬ â¥à¨ «¥. �¡ê¥ªâë ¡¨®«®£¨¨, ¬¥¤¨æ¨­ë, íª®«®£¨¨, ¡¨®â¥å­®«®£¨¨ ¯à¥¤-
áâ ¢«ïîâ á®¡®© á«®¦­ë¥ á¨áâ¥¬ë, ¤«ï à ¡®âë á ¬ â¥¬ â¨ç¥áª¨¬¨ ¨ ª®¬-
¯ìîâ¥à­ë¬¨ ¬®¤¥«ï¬¨ ª®â®àëå ­¥®¡å®¤¨¬® ¨¬¥âì ¯à¥¤áâ ¢«¥­¨¥ ®¡ ®¡-
« áâïå ¬ â¥¬ â¨ª¨, «¥¦ é¨å ¢ ®á­®¢¥ á®¢à¥¬¥­­®£® ¬¥¦¤¨áæ¨¯«¨­ à­®£®
§­ ­¨ï.

�¥â®¤ë ¨ à¥§ã«ìâ âë ª ç¥áâ¢¥­­®© â¥®à¨¨ ¤¨ää¥à¥­æ¨ «ì­ëå ãà ¢-
­¥­¨© ¯à¥¤áâ ¢«ïîâ á®¡®© ¬ â¥¬ â¨ç¥áª¨© ¡ §¨á â ª¨å á®¢à¥¬¥­­ëå ­ ãª
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ª ª á¨­¥à£¥â¨ª , ­¥«¨­¥©­ ï ­ ãª  (Nonlinear Science), â¥®à¨ï ª â áâà®ä
(Catastrophe Theory), â¥®à¨ï å ®á  (Chaos theory), â¥®à¨ï á«®¦­ëå á¨áâ¥¬
(Science of Complexity). �à¥¤áâ ¢«¥­¨ï¬ ® ä §®¢®© ¯«®áª®áâ¨ ¨ ä §®¢®¬
¯à®áâà ­áâ¢¥, ®¡ ãáâ®©ç¨¢®áâ¨ à¥è¥­¨© ¨ áâ æ¨®­ à­ëå á®áâ®ï­¨©, ® â¨-
¯ å  ââà ªâ®à®¢, á«¥¤ã¥â ã¤¥«ïâì §­ ç¨â¥«ì­®¥ ¬¥áâ® ¢ ªãàá å ¬ â¥¬ â¨ª¨
¨ ¬ â¥¬ â¨ç¥áª®£® ¬®¤¥«¨à®¢ ­¨ï ¢á¥å ¥áâ¥áâ¢¥­­®-­ ãç­ëå á¯¥æ¨ «ì­®á-
â¥©. �ç¥­ì ¢ ¦­® ¯®­¨¬ ­¨¥ â®£® ä ªâ , çâ® ¢  ¢â®­®¬­ëå á¨áâ¥¬ å ¢®§-
¬®¦­® á«®¦­®¥ ¯®¢¥¤¥­¨¥, ª®«¥¡ â¥«ì­ë¥, ¬ã«ìâ¨áâ æ¨®­ à­ë¥ ¨ ª¢ §¨á-
â®å áâ¨ç¥áª¨¥ à¥¦¨¬ë.

�¥®¡å®¤¨¬® ®¡áã¤¨âì ¯®­ïâ¨¥ ¢à¥¬¥­­ëå ¬ áèâ ¡®¢ ¯à®æ¥áá®¢ ¢ á¨á-
â¥¬¥ (â¥®à¥¬  �¨å®­®¢  ® à¥¤ãªæ¨¨ á¨áâ¥¬ ��� á ý¡ëáâàë¬¨ ¯¥à¥¬¥­-
­ë¬¨þ). �à¨ à áá¬®âà¥­¨¨ ãà ¢­¥­¨© ¢ ç áâ­ëå ¯à®¨§¢®¤­ëå á«¥¤ã¥â ®¡-
áã¤¨âì ãá«®¢¨ï ¢®§­¨ª­®¢¥­¨ï ¢ á¨áâ¥¬ å à §­ëå â¨¯®¢ ¯à®áâà ­áâ¢¥­­®-
¢à¥¬¥­­®£® ¯®¢¥¤¥­¨ï, ¢ â®¬ ç¨á«¥  ¢â®¢®«­®¢ëå ¯à®æ¥áá®¢ ¨ ¤¨áá¨¯ â¨¢-
­ëå áâàãªâãà.

� §®¢ë© ªãàá ¬ â¥¬ â¨ª¨ ¨ ¬ â¥¬ â¨ç¥áª®£® ¬®¤¥«¨à®¢ ­¨ï ­  ¡¨®«®-
£¨ç¥áª®¬ ä ªã«ìâ¥â¥ ��� ¨¬. �.�. �®¬®­®á®¢  ¤«ï áâã¤¥­â®¢ ¢á¥å á¯¥-
æ¨ «ì­®áâ¥© § ­¨¬ ¥â 2 £®¤  ®¡ãç¥­¨ï. �  ¯¥à¢®¬ ªãàá¥ áâã¤¥­âë ¨¬¥îâ
«¥ªæ¨¨ ¨ á¥¬¨­ àáª¨¥ § ­ïâ¨ï ¯® ª« áá¨ç¥áª¨¬ à §¤¥« ¬ ¬ â¥¬ â¨ç¥á-
ª®£®  ­ «¨§ . �  ¢â®à®¬ ªãàá¥ ¯¥à¢ë© á¥¬¥áâà ¯®á¢ïé¥­ ªãàáã ý�¥®à¨ï
¢¥à®ïâ­®áâ¥© ¨ ¬ â¥¬ â¨ç¥áª ï áâ â¨áâ¨ª  («¥ªæ¨¨, á¥¬¨­ àë ¨ ª®¬¯ìî-
â¥à­ë¥ § ­ïâ¨ï), ¢â®à®© á¥¬¥áâà | § ­ïâ¨ï¬ ¯® ªãàáã ý� â¥¬ â¨ç¥áª¨¥
¬®¤¥«¨ ¢ ¡¨®«®£¨¨þ. � ¯à®£à ¬¬ã ªãàá  «¥ªæ¨© ¢å®¤¨â ¢¢¥¤¥­¨¥ ¢ ª ç¥áâ-
¢¥­­ãî â¥®à¨î ¤¨ää¥à¥­æ¨ «ì­ëå ãà ¢­¥­¨©, ®á®¡®¥ ¢­¨¬ ­¨¥ ã¤¥«ï¥âáï
¯®­ïâ¨ï¬ áâ æ¨®­ à­®£® á®áâ®ï­¨ï, ãáâ®©ç¨¢®áâ¨, áâ æ¨®­ à­ëå á®áâ®ï-
­¨© ¨ ãáâ®©ç¨¢®áâ¨ à¥è¥­¨©, â¨¯ ¬ á«®¦­®£® ¤¨­ ¬¨ç¥áª®£® ¯®¢¥¤¥­¨ï:
ª®«¥¡ â¥«ì­¨ï¬ ¨ ¤¨­ ¬¨ç¥áª®¬ã å ®áã. �¢®¤ïâáï ¯®­ïâ¨ï  ââà ªâ®à ,
¡¨äãàª æ¨¨, ª â áâà®äë, äà ªâ « . �¥áª®«ìª® «¥ªæ¨© ¯®á¢ïé¥­® ¬®¤¥-
«ï¬ ¯à®áâà ­áâ¢¥­­®-¢à¥¬¥­­®£® ¯®¢¥¤¥­¨ï ¡¨®«®£¨ç¥áª¨å á¨áâ¥¬ (ãà ¢-
­¥­¨ï ¢ ç áâ­ëå ¯à®¨§¢®¤­ëå ¯ à ¡®«¨ç¥áª®£® â¨¯ ),  ­ «¨â¨ç¥áª®¬ã ¨á-
á«¥¤®¢ ­¨î ãáâ®©ç¨¢®áâ¨ £®¬®£¥­­®£® áâ æ¨®­ à­®£® á®áâ®ï­¨ï, ãá«®¢¨ï¬
¢®§­¨ª­®¢¥­¨ï ¤¨áá¨¯ â¨¢­ëå áâàãªâãà ¨  ¢â®¢®«­®¢ëå ¯à®æ¥áá®¢ à §­ëå
â¨¯®¢.

�  á¥¬¨­ à å áâã¤¥­âë à¥è îâ  ­ «¨â¨ç¥áª¨ ­¥ª®â®àë¥ ¢ ¦­ë¥ ¤«ï
¡¨®«®£¨¨ ¤¨ää¥à¥­æ¨ «ì­ë¥ ãà ¢­¥­¨ï, ¢ë¯®«­ïîâ «¨­¥©­ë©  ­ «¨§
ãáâ®©ç¨¢®áâ¨ áâ æ¨®­ à­ëå á®áâ®ï­¨© ¤«ï ª« áá¨ç¥áª¨å § ¤ ç ¬ â¥¬ -
â¨ç¥áª®© ¡¨®«®£¨¨. �  ª®¬¯ìîâ¥à­ëå § ­ïâ¨ïå áâã¤¥­âë ¨§ãç îâ ­ 
ª®¬¯ìîâ¥à¥ ¯®¢¥¤¥­¨¥ ­¥«¨­¥©­ëå ¬®¤¥«¥© ¯à®æ¥áá®¢ ­  ª«¥â®ç­®¬ ¨ ¯®-
¯ã«ïæ¨®­­®¬ ãà®¢­¥. �âã¤¥­âë ¡¨®ä¨§¨ç¥áª®£® ®â¤¥«¥­¨ï ¢ë¯®«­ïîâ
ªãàá®¢ë¥ à ¡®âë ¯® ¨­¤¨¢¨¤ã «ì­ë¬ § ¤ ­¨ï¬, ¢ª«îç îé¨¥ ¡¨®«®£¨ç¥á-
ªãî ¯®áâ ­®¢ªã § ¤ ç¨, ä®à¬ã«¨à®¢ªã ¬®¤¥«¨,  ­ «¨â¨ç¥áª®¥ ¨áá«¥¤®¢ -
­¨¥ ãáâ®©ç¨¢®áâ¨ áâ æ¨®­ à­ëå á®áâ®ï­¨© ¬®¤¥«¨, ª®¬¯ìîâ¥à­ë¥ íªá¯¥-
à¨¬¥­âë.

� à¥§ã«ìâ â¥ ¨§ãç¥­¨ï ªãàá  áâã¤¥­â ¤®«¦¥­ ®á®§­ âì, çâ® ¬ â¥¬ â¨-
ç¥áª®¥ ¬®¤¥«¨à®¢ ­¨¥ ï¢«ï¥âáï ¤¥©áâ¢¥­­ë¬ ­ ãç­ë¬ ¬¥â®¤®¬ á®¢à¥¬¥­-
­®£® ¥áâ¥áâ¢®§­ ­¨ï, ¯®§¢®«ïîé¨¬ ä®à¬ «¨§®¢ âì ¢ ¥¤¨­®© ¬®¤¥«¨ à §-
­®à®¤­ë¥ §­ ­¨ï ®¡ ®¡ê¥ªâ¥, ¯à®¢¥à¨âì ¯à ¢¨«ì­®áâì £¨¯®â¥§ ® ¬¥å ­¨§-
¬ å à¥£ã«ïæ¨¨ ¢§ ¨¬®¤¥©áâ¢¨© í«¥¬¥­â®¢ á«®¦­®© á¨áâ¥¬ë, ¨¤¥­â¨ä¨æ¨-
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à®¢ âì ¯® íªá¯¥à¨¬¥­â «ì­ë¬ ¤ ­­ë¬ §­ ç¥­¨ï â¥å ¯ à ¬¥âà®¢ á¨áâ¥¬ë,
ª®â®àë¥ ­¥¢®§¬®¦­® ®æ¥­¨âì ­¥¯®áà¥¤áâ¢¥­­® ¨§ íªá¯¥à¨¬¥­â «ì­ëå ¨§-
¬¥à¥­¨©.

� ¦­® ¤®­¥áâ¨ ¤® áâã¤¥­â®¢ ¬ëá«ì ® â®¬, çâ® à¥ «ì­ë¥ ®¡ê¥ªâë ¨ ¯à®-
æ¥ááë ¬®£ãâ ¡ëâì ®¯¨á ­ë á à §­®© áâ¥¯¥­ìî ¯à¨¡«¨¦¥­¨ï á ¨á¯®«ì§®¢ -
­¨¥¬ à §­®£® ¬ â¥¬ â¨ç¥áª®£® ä®à¬ «¨§¬ . �§ ¬ â¥¬ â¨ç¥áª¨å ªãàá®¢
áâã¤¥­â ¤®«¦¥­ ¢ë­¥áâ¨ ¯à¥¤áâ ¢«¥­¨¥ ® â®¬, çâ® áâà®£¨¥ ¬ â¥¬ â¨ç¥á-
ª¨¥ à¥§ã«ìâ âë, ¯®«ãç¥­­ë¥ ­  ¡ §®¢ëå ¬®¤¥«ïå á ¯®¬®éìî ¤®áâ â®ç­®
á«®¦­®£® ¬ â¥¬ â¨ç¥áª®£®  ¯¯ à â , «¥¦ â ¢ ®á­®¢¥ ¢á¥£® á®¢à¥¬¥­­®£®
¬¥¦¤¨áæ¨¯«¨­ à­®£® §­ ­¨ï.

��������������� ��������� ���������
�� �������� �� ������ ����������

��� ������ ������������ ���������
��������� ���������

�®¤¨®­®¢ �.�., �¥«ì¬¨á®¢  �.�.

�â­®á¨â¥«ì­® áâ ¡¨«ì­ ï  ªâ¨¢­®áâì ¯®¨áª®¢®© ¤¥ïâ¥«ì­®áâ¨ ¯® à¥-
è¥­¨î ¬ â¥¬ â¨ç¥áª¨å § ¤ ç ¯à¥¤¯®« £ ¥â ãá¯¥è­®¥ à §à¥è¥­¨¥ ¬®â¨-
¢ æ¨®­­®£® ª®­ä«¨ªâ  ¬¥¦¤ã ¤¢ã¬ï ¯à®â¨¢®¯®«®¦­ë¬¨ â¥­¤¥­æ¨ï¬¨:
¦¥« ­¨¥¬ ®£à ­¨ç¨âì á¢®î  ªâ¨¢­®áâì ãá¯¥è­® ¯à¨¬¥­¥­­ë¬ à ­¥¥ áâ¥-
à¥®â¨¯®¬ ¬ â¥¬ â¨ç¥áª®© ¤¥ïâ¥«ì­®áâ¨ ¨ ¨§­ ç «ì­® ¯à¨áãé¨¬ ç¥«®¢¥ªã
áâà¥¬«¥­¨¥¬ ª ¯à¥®¤®«¥­¨î ý§ áâ®ïþ, ¬®­®â®­­®áâ¨, ­¥¯®¤¢¨¦­®áâ¨ ¢®
¢­®¢ì áª« ¤ë¢ îé¥©áï á¨áâ¥¬¥ ®â­®á¨â¥«ì­® ãáâ®©ç¨¢ëå ®¡à §®¢. � ¨-
¡®«¥¥ ¢ë¯ãª«® ¤ ­­ë© ª®­ä«¨ªâ ¯à®ï¢«ï¥âáï ¢ ãá«®¢¨ïå ®¡ãç¥­¨ï ¬ â¥-
¬ â¨ª¥ ­  ­¥¯à®ä¨«ì­ëå á¯¥æ¨ «ì­®áâïå ¢ã§®¢, ª®£¤  ýä®àá¨à®¢ ­­®¥þ
®¢« ¤¥­¨¥ ¡®«ìè¨¬ ®¡ê¥¬®¬ ¬ â¥¬ â¨ç¥áª®£® á®¤¥à¦ ­¨ï, ¯à¥¤ãá¬®âà¥­-
­ë¬ �®áã¤ àáâ¢¥­­ë¬ ®¡à §®¢ â¥«ì­ë¬ áâ ­¤ àâ®¬, ª ª ¯à ¢¨«®, ãáã£ã¡-
«ï¥¬®¥ ¨§­ ç «ì­ë¬ ®âáãâáâ¢¨¥¬ ã ­¨å ¢­ãâà¥­­¥© ¬®â¨¢ æ¨¨ ª ¬ â¥¬ â¨-
ç¥áª®© ¤¥ïâ¥«ì­®áâ¨, § ç áâãî ­¥ ¯®§¢®«ï¥â á®§¤ âì ¤®áâ â®ç­ëå ãá«®¢¨©
¤«ï ®á®§­ ­­®£® ¯à®ï¢«¥­¨ï áâã¤¥­â ¬¨ á¢®¥© â¢®àç¥áª®© ¨­¨æ¨ â¨¢ë.

� ¬¥â®¤¨ç¥áª®© ­ ãª¥ §  ¯®á«¥¤­¨¥ ¤¥áïâ¨«¥â¨ï ­ ª®¯«¥­ §­ ç¨â¥«ì-
­ë©  àá¥­ « ¬¥â®¤¨ç¥áª¨å ¯à¨¥¬®¢, á¯®á®¡áâ¢ãîé¨å à §à¥è¥­¨î ãª § ­-
­®© ¯à®¡«¥¬ë. �¤¨­ ¨§ ­ ¨¡®«¥¥ íää¥ªâ¨¢­ëå ¯®¤å®¤®¢ ¯à¥¤¯®« £ ¥â
á®¤¥à¦ â¥«ì­ãî ¨ áâàãªâãà­ãî âà ­áä®à¬ æ¨î ãá«®¢¨ï ¨ (¨«¨) âà¥¡®¢ -
­¨ï § ¤ ç¨ ¯à¨ ç áâ¨ç­®¬ á®åà ­¥­¨¨ ¥¥ ¨áå®¤­®© ä¨ªá¨à®¢ ­­®© ®¯à¥-
¤¥«¥­­®áâ¨, ¯à¨¢®¤ïéãî ª ¯®áâà®¥­¨î ­®¢®© § ¤ ç¨, ¢ â®¬ ¨«¨ ¨­®¬
á¬ëá«¥ à®¤áâ¢¥­­®© ¨áå®¤­®© (ýà §¢¨â¨¥ â¥¬ë § ¤ ç¨þ). �®â¨¢ æ¨®­­ ï
§­ ç¨¬®áâì â ª®© à ¡®âë ¯à®¨áâ¥ª ¥â ¨§ â®£®, çâ® ¨§­ ç «ì­® á®§¤ ­­ ï
¯®âà¥¡­®áâ­®-æ¥«¥¢ ï ãáâ ­®¢ª  ­¥ § âãå ¥â ¯à¨ § ¢¥àè¥­¨¨ à¥è¥­¨ï § -
¤ ç¨, ¯®«ãç ï ¤®¯®«­¨â¥«ì­®¥ ý§¢ãç ­¨¥þ ¯à¨ á¢®¥¬ ¯¥à¥­®á¥ ­  ­®¢®¥
¯à¥¤¬¥â­®¥ á®¤¥à¦ ­¨¥ ¨ ®¤­®¢à¥¬¥­­® ®¡«¥£ç ï ¥£® ¯®á«¥¤ãîé¥¥ ¨â®£®-
¢®¥ ¯à¨­ïâ¨¥. �à¨ íâ®¬ ­ ¨¡®«ìè¨© ¬®â¨¢ æ¨®­­ë© íää¥ªâ ¯à¨áãâáâ¢ã¥â
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â®£¤ , ª®£¤  ¨­¨æ¨ â¨¢  ¯à¥®¡à §®¢ ­¨ï â®© ¨«¨ ¨­®© § ¤ ç¨ ¯à®¨áâ¥ª ¥â
­¥¯®áà¥¤áâ¢¥­­® ®â ®¡ãç îé¨åáï ¢ ¢¨¤¥ ¤®£ ¤®ª ¨ £¨¯®â¥§. � «¨ç¨¥ ã ­¨å
¢ íâ®¬ á«ãç ¥ ®á®§­ ­­®£® ý¯à ¢  á¢®¡®¤­®£® ¢ë¡®à þ ­ ¯à ¢«¥­¨ï ¯®¨áª 
®¡¥á¯¥ç¨¢ ¥â ®á®§­ ­¨¥ ¯®«ãç ¥¬ëå à¥§ã«ìâ â®¢ ¨ ¯à¨¢®¤ïé¨å ª ­¨¬ ¯à¨-
¥¬®¢ ¯®¨áª®¢®© à ¡®âë ª ª ýá¢®¨åþ, ý¢ëáâà ¤ ­­ëåþ ¯à®¤ãªâ®¢, ¢ ®¯à¥¤¥-
«¥­­®© ¬¥à¥ ®â¢¥ç îé¨å á¨áâ¥¬¥ ¨å æ¥­­®áâ­ëå ®à¨¥­â¨à®¢. �®§¬®¦­ë¥
­ ¯à ¢«¥­¨ï à §¢¨â¨ï â¥¬ë § ¤ ç¨ á®®â¢¥âáâ¢ãîâ å à ªâ¥àã ¨á¯®«ì§ãî-
é¨åáï ¯à¨ íâ®¬ í¢à¨áâ¨ç¥áª¨å ¯à®æ¥¤ãà ¨«¨ ¨å ª®¬¡¨­ æ¨© (®¡®¡é¥­¨¥,
á¯¥æ¨ä¨ª æ¨ï, ã­¨ä¨ª æ¨ï, ¯ à ¬¥âà¨§ æ¨ï ¨ ¤¥¯ à ¬¥âà¨§ æ¨ï, ¨­âà®-
¤ãªæ¨ï, âà ­á¯®§¨æ¨ï, ¤¥æ¥­âà æ¨ï,  «ìâ¥à æ¨ï, à¥ª®­áâàãªæ¨ï ¨ ¤à.).
�ª § ­­ë¥ ¯à®æ¥¤ãàë, á®®â¢¥âáâ¢ãï á ¬®© ¯à¨à®¤¥ â¢®àç¥áª®£® ¬ â¥¬ -
â¨ç¥áª®£® ¬ëè«¥­¨ï, ­ å®¤ïâ á¢®¥ ®âà ¦¥­¨¥ (ª ª ¯® ®â¤¥«ì­®áâ¨, â ª
¨ ¢ à §«¨ç­ëå ª®¬¡¨­ æ¨ïå ¤àã£ á ¤àã£®¬) ­  ¢á¥å íâ ¯ å ä®à¬¨à®¢ -
­¨ï ãç¥¡­®-¯®¨áª®¢®© ¬ â¥¬ â¨ç¥áª®© ¤¥ïâ¥«ì­®áâ¨. �¤­ ª®, ®â­®è¥­¨¥
áã¡ê¥ªâ  ¤¥ïâ¥«ì­®áâ¨ ª íâ¨¬ ¯à®æ¥¤ãà ¬ ­  à §«¨ç­ëå íâ ¯ å à §­®¥.
�á«¨ ­  ­ ç «ì­®¬ íâ ¯¥ ¯à¨¬¥­¥­¨¥ â®£® ¨«¨ ¨­®£® ¯à¨¥¬  à áæ¥­¨¢ -
¥âáï áâã¤¥­â®¬ ª ª  ªâ ¢­¥§ ¯­®£® ®§ à¥­¨ï (¤®£ ¤ª , ý¨­á ©âþ), â® á ¯¥-
à¥å®¤®¬ ­  ¡®«¥¥ ¢ëá®ª¨© ãà®¢¥­ì (¯à¨ ãá«®¢¨¨ æ¥«¥­ ¯à ¢«¥­­®© à ¡®âë
¯® ä®à¬¨à®¢ ­¨î ¯à¥¤¬¥â­ëå í¢à¨áâ¨ª) ¥£® ¨á¯®«ì§®¢ ­¨¥ ¯à¨®¡à¥â ¥â
¢á¥ ¡®«¥¥ ®á®§­ ­­ë© å à ªâ¥à, à¥ «¨§ãïáì ª ª à¥§ã«ìâ â á®§­ â¥«ì­®£®
¢ë¡®à  ¨§ æ¥«®£® àï¤  á®¤¥à¦ â¥«ì­ëå  «ìâ¥à­ â¨¢. �¥à¥å®¤ áâã¤¥­â 
®â íâ ¯  ª íâ ¯ã ­¥ ï¢«ï¥âáï á¯®­â ­­ë¬ ¯à®æ¥áá®¬. �¥®¡å®¤¨¬  æ¥«¥-
­ ¯à ¢«¥­­ ï à ¡®â  ¯à¥¯®¤ ¢ â¥«ï, à¥£ã«¨àãîé ï å®¤ ãç¥¡­®£® ¯®¨áª .
� å®¤¥ ¯®á«¥¤®¢ â¥«ì­®© âà ­áä®à¬ æ¨¨ ª®¬¯®­¥­â®¢ § ¤ ç­®© á¨âã æ¨¨
áâã¤¥­âë á®¢¬¥áâ­® á ¯à¥¯®¤ ¢ â¥«¥¬ ¬®£ãâ ¯®«ãç¨âì æ¥«ë¥ æ¨ª«ë § ¤ ç,
á à §«¨ç­ëå ¯®§¨æ¨© à áªàë¢ îé¨¥ ®á®¡¥­­®áâ¨ íâ®© á¨âã æ¨¨. � áá¬®â-
à¨¬ ¯à¨¬¥à: à¥è¨âì ­¥à ¢¥­áâ¢®

a∫
0

(2− 4x + 3x2)dx 6 a. �¥á¬®âàï ­  â®,
çâ® íâ® ­¥à ¢¥­áâ¢® ¬®¦¥â ¢ë£«ï¤¥âì ¤«ï áâã¤¥­â®¢ ¯¥à¢®£® ªãàá  ­¥-
áª®«ìª® ­¥®¡ëç­® (¯à¨áãâáâ¢ã¥â ¨­â¥£à « á ­¥¨§¢¥áâ­ë¬ ¢¥àå­¨¬ ¯à¥¤¥-
«®¬) ¨ ¢®á¯à¨­¨¬ âìáï ª ª ¤®¢®«ì­® á«®¦­®¥ ­¥à ¢¥­áâ¢® á ¯ à ¬¥âà®¬,
®­® ­¥ ¯à¥¤áâ ¢«ï¥â ¤«ï ­¨å âàã¤ , ¥á«¨ áà §ã ¢®á¯®«ì§®¢ âìáï ä®à¬ã«®©
�ìîâ®­ {�¥©¡­¨æ . �¥à ¢¥­áâ¢® «¥£ª® á¢®¤¨âáï ª ®¡ëç­®¬ã  «£¥¡à ¨ç¥á-
ª®¬ã, ¨ ¢ à¥§ã«ìâ â¥ ¯®«ãç ¥âáï ®ç¥¢¨¤­ë© ®â¢¥â a = 1. � ­­ë© ¯à®áâ®©
¯à¨¬¥à ¡ã¤¥â ®¡« ¤ âì £®à §¤® ¡®«ìè¨¬ à §¢¨¢ îé¨¬ ¯®â¥­æ¨ «®¬, ¥á«¨
¯à¥¤ãá¬®âà¥âì ¯à¨ ¥£® ¯®áâ ­®¢ª¥ á«¥¤ãîé¨¥ ¤®¯®«­¨â¥«ì­ë¥ § ¤ ­¨ï:

1. � ª ¬®¦­® ¨§¬¥­¨âì äã­ªæ¨î f(x), çâ®¡ë à¥è¥­¨¥¬ íâ®£® ­¥à -
¢¥­áâ¢  ¡ë« ¯à®¬¥¦ãâ®ª, ­ ¯à¨¬¥à, [5; +∞)?

2. �à¥¤«®¦¨â¥ á¢®¥ ­¥à ¢¥­áâ¢®, ý¯®å®¦¥¥þ ­  ¤ ­­®¥, à¥è¥­¨¥¬ ª®-
â®à®£® ¡ã¤¥â a = 4.

3. �à¥¤«®¦¨â¥ à¥è¥­¨¥ ­¥à ¢¥­áâ¢  ¢ ®¡é¥¬ ¢¨¤¥, ¥á«¨ f(x) | ª¢ ¤-
à â¨ç­ ï äã­ªæ¨ï, à áá¬®âà¥¢ ¢á¥ á«ãç ¨ à á¯®«®¦¥­¨ï á®®â¢¥â-
áâ¢ãîé¥© ¯ à ¡®«ë.

� ª ¯®ª §ë¢ ¥â ­ è ®¯ëâ, ®â¢¥ç ï ­  ¢®¯à®áë ¯à¥¤« £ ¥¬®£® â¨¯ ,
áâã¤¥­â ¯à¨ãç ¥âáï ª ­¥®¡å®¤¨¬®áâ¨ ¨áá«¥¤®¢ ­¨ï à áá¬ âà¨¢ ¥¬ëå § -
¤ ç­ëå á¨âã æ¨©. �â­®á¨â¥«ì­ ï ¦¥ á¢®¡®¤  ¢ ¢ë¡®à¥ ­ ¯à ¢«¥­¨ï ¨á-
á«¥¤®¢ â¥«ìáª®© à ¡®âë ®¡¥á¯¥ç¨¢ ¥â ®á®§­ ­­®¥ ¯à®ï¢«¥­¨¥ ¥£® ¢­ãâà¥­-
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­¥©  ªâ¨¢­®áâ¨ ¯® å®¤ã à¥ «¨§ æ¨¨ ¯®¨áª®¢®£® ¯à®æ¥áá  ¢ á®®â¢¥âáâ¢¨¨
á ®á®¡¥­­®áâï¬¨ ¨­¤¨¢¨¤ã «ì­®© ¯®§­ ¢ â¥«ì­®© âà ¥ªâ®à¨¨ ¨ ãà®¢­¥¬
¬ â¥¬ â¨ç¥áª®© ¯®¤£®â®¢ª¨.
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�«ï ãá¯¥è­®© ¯®¤£®â®¢ª¨ ¡ ª « ¢à  ¨«¨ ¬ £¨áâà  ¯® ¢ë¡à ­­®© á¯¥-

æ¨ «ì­®áâ¨ ¨ ¯®¢ëè¥­¨ï ¬®â¨¢ æ¨¨ ®¡ãç¥­¨ï áâã¤¥­â®¢ ¬ â¥¬ â¨ç¥áª ï
¯®¤£®â®¢ª  ¢ ¢ã§¥ ¤®«¦­  ®¯â¨¬ «ì­® á®ç¥â âì äã­¤ ¬¥­â «ì­ãî ¨ ¯à®-
ä¥áá¨®­ «ì­ãî ­ ¯à ¢«¥­­®áâì. �â®â ¯à¨­æ¨¯ ¡ë« ãçâ¥­ ¯à¨ à §à ¡®âª¥
� ãç­®-¬¥â®¤¨ç¥áª¨¬ á®¢¥â®¬ ¯® ¬ â¥¬ â¨ª¥ �¨­¨áâ¥àáâ¢  ®¡à §®¢ ­¨ï
¨ ­ ãª¨ �� ¬ â¥¬ â¨ç¥áª¨å ª®¬¯¥â¥­æ¨© ¡ ª « ¢à®¢ ¨ ¬ £¨áâà®¢ ����
âà¥âì¥£® ¯®ª®«¥­¨ï, ­ ¨¡®«¥¥ ¢ ¦­ë¬¨ ®á®¡¥­­®áâï¬¨ ª®â®à®£® ï¢«ïîâáï
¤¢ãåãà®¢­¥¢ ï á¨áâ¥¬ , ¬®¤ã«ì­®áâì ¯à®£à ¬¬ ¨ ª®¬¯¥â¥­â­®áâ­ë© ¯®¤-
å®¤. �á«®¢­® ¢¥áì ªãàá ¢ëáè¥© ¬ â¥¬ â¨ª¨, ¨§ãç ¥¬ë© ¤«ï à §«¨ç­ëå
á¯¥æ¨ «ì­®áâ¥©, ¬®¦¥â ¡ëâì à §¡¨â ­  ª®­¥ç­®¥ ç¨á«® â¥¬ (¬®¤ã«¥©).
�­ «®£¨ç­®¥ à §¤¥«¥­¨¥ ¢á¥å ªãàá®¢ ¯® ¨§ãç ¥¬ë¬ ¤¨áæ¨¯«¨­ ¬ ¯®§¢®-
«¨â ãáâ ­®¢¨âì ¢­ãâà¨¯à¥¤¬¥â­ë¥ ¨ ¬¥¦¯à¥¤¬¥â­ë¥ á¢ï§¨. �â® ¢ á¢®î
®ç¥à¥¤ì ¯®¬®¦¥â ä®à¬¨à®¢ ­¨î á®®â¢¥âáâ¢ãîé¨å ª®¬¯¥â¥­æ¨© (ª®¬¯¥-
â¥­æ¨ï | á¯®á®¡­®áâì à¥è âì ¯à®¡«¥¬ë ¢ ®¯à¥¤¥«¥­­®© ®¡« áâ¨ ¤¥ï-
â¥«ì­®áâ¨).
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�à®¢-
­¨

�­ ­¨ï �¬¥­¨ï �­ ­¨ï ¨ ã¬¥­¨ï ¯à¨-
¬¥­ï¥¬ë¥ ¯à¨ à¥è¥­¨¨
¯à®ä¥áá¨®­ «ì­®-¯à¨-
ª« ¤­ëå § ¤ ç

1 �á­®¢­ë¥
¯®­ïâ¨ï,
ä®à¬ã«¨à®¢ª¨
®¯à¥¤¥«¥­¨©,
á¢®©áâ¢,
â¥®à¥¬.

�ë¯®«­¥­¨¥
à¥¯à®¤ãªâ¨¢­ëå
¤¥©áâ¢¨©,
á¢ï§ ­­ëå á
à¥è¥­¨¥¬
áâ ­¤ àâ­ëå
ª« áá¨ç¥áª¨å
§ ¤ ç.

�®á¯à®¨§¢¥¤¥­¨¥ ¯® ®¡-
à §æã ¯®áâà®¥­¨ï ¬ â¥-
¬ â¨ç¥áª®© ¬®¤¥«¨ â¨-
¯®¢®© ¯à®ä¥áá¨®­ «ì­®©
§ ¤ ç¨.

2 �á¥ ¯®­ïâ¨ï,
®¯à¥¤¥«¥­¨ï,
á¢®©áâ¢ ,
â¥®à¥¬ë
(®á­®¢­ë¥ á
¤®ª § â¥«ìáâ-
¢ ¬¨)

�ë¯®«­¥­¨¥
à¥¯à®¤ãªâ¨¢­ëå
¤¥©áâ¢¨© á
¯à®¤ãªâ¨¢­ë¬
ª®¬¯®­¥­â®¬,
á¢ï§ ­­ëå á
à¥è¥­¨¥¬ § ¤ ç
áà¥¤­¥©
á«®¦­®áâ¨.

�®áâà®¥­¨¥ ¬ â¥¬ -
â¨ç¥áª®© ¬®¤¥«¨ ¯à®-
ä¥áá¨®­ «ì­®© § ¤ ç¨
áà¥¤­¥© á«®¦­®áâ¨, ¥¥
à¥è¥­¨¥  ­ «¨â¨ç¥á-
ª¨¬¨ ¨ ç¨á«¥­­ë¬¨
¬¥â®¤ ¬¨.

3 �á¥ ¯®­ïâ¨ï,
®¯à¥¤¥«¥­¨ï,
á¢®©áâ¢  ¨
â¥®à¥¬ë á
¤®ª § â¥«ìáâ-
¢ ¬¨.

�ë¯®«­¥­¨¥
¯à®¤ãªâ¨¢­ëå
¤¥©áâ¢¨©,
á¢ï§ ­­ëå á
à¥è¥­¨¥¬
ª« áá¨ç¥áª¨å ¨
¯à¨ª« ¤­ëå
§ ¤ ç.

�®áâà®¥­¨¥ ¬ â¥¬ -
â¨ç¥áª®© ¬®¤¥«¨ ¯à®-
ä¥áá¨®­ «ì­®© § ¤ ç¨
¯®¢ëè¥­­®© á«®¦­®áâ¨,
¥¥ à¥è¥­¨¥,  ­ «¨§ ¨
¯à®ä¥áá¨®­ «ì­ ï ¨­-
â¥à¯à¥â æ¨ï à¥§ã«ìâ â®¢
à¥è¥­¨ï.

4 �­ ­¨ï ãà®¢­ï
3 ¨ á ¬®áâ®ï-
â¥«ì­®
¨§ãç¥­­ë¥ ¤®-
¯®«­¨â¥«ì­ë¥
à §¤¥«ë
¬ â¥¬ â¨ª¨ ¯®
¤ ­­®¬ã
¬®¤ã«î.

�ë¯®«­¥­¨¥
¤¥©áâ¢¨© ãà®¢­ï 3
¨ á ¬®áâ®ïâ¥«ì­®¥
à¥è¥­¨¥
ª« áá¨ç¥áª¨å ¨
¯à¨ª« ¤­ëå § ¤ ç
­  ®á­®¢ ­¨¨
¤®¯®«­¨â¥«ì­®
¯®«ãç¥­­ëå
§­ ­¨©.

�®¤ àãª®¢®¤áâ¢®¬ ¯à¥-
¯®¤ ¢ â¥«ï à¥è¥­¨¥
â¢®àç¥áª®© (¯à®ä¥á-
á¨®­ «ì­®© ¨«¨ ¯à¨-
ª« ¤­®©) § ¤ ç¨ ¢ ¢¨¤¥
ªãàá®¢®© à ¡®âë ¨«¨ ¢
à ¬ª å ����.

� ª¨¬ ®¡à §®¬, ¢ ¯à®æ¥áá¥ ¨§ãç¥­¨ï ¬ â¥¬ â¨ç¥áª¨å ªãàá®¢ ä®à¬¨àã-
îâáï ¬ â¥¬ â¨ç¥áª¨¥ ª®¬¯¥â¥­æ¨¨ á ãç¥â®¬ ¯à®ä¥áá¨®­ «ì­®-¯à¨ª« ¤­®©
®à¨¥­â æ¨¨ (¢ ­¥ª®â®àëå ¨áâ®ç­¨ª å ®­¨ ®¯à¥¤¥«¥­ë ª ª ¯à®ä¥áá¨®­ «ì-
­®-¯à¨ª« ¤­ë¥ ¬ â¥¬ â¨ç¥áª¨¥ ª®¬¯¥â¥­æ¨¨ (����)).
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�¥¦¯à¥¤¬¥â­ë¥ á¢ï§¨ ¢ ¯à®æ¥áá¥ ¨­â¥£à æ¨¨ §­ ­¨© ¢ ¯à®ä¥áá¨®­ «ì-
­®© ®¡« áâ¨ á¯®á®¡áâ¢ãîâ ä®à¬¨à®¢ ­¨î ãáâ®©ç¨¢ëå ����, â.¥. ä®à¬¨-
à®¢ ­¨î ­ ¢ëª®¢ ¢ ®¯à¥¤¥«¥­­®© ®¡« áâ¨ ¤¥ïâ¥«ì­®áâ¨.

�à®¨««îáâà¨àã¥¬ ���� ­  ç¥âëà¥å ãà®¢­ïå á«®¦­®áâ¨ ç áâ¨ ®¤­®£®
¬®¤ã«ï ý� à¬®­¨ç¥áª¨©  ­ «¨§þ �à¨¬¥à­®© ¯à®£à ¬¬ë ¯® ¢ëáè¥© ¬ â¥-
¬ â¨ª¥ ¤«ï â¥å­¨ç¥áª¨å ­ ¯à ¢«¥­¨© (á¯¥æ¨ «ì­®áâì ý� ¤¨®â¥å­¨ª þ).

�à®¢-
­¨

�­ ­¨ï �¬¥­¨ï �­ ­¨ï ¨ ã¬¥-
­¨ï ¯à¨¬¥­ï¥¬ë¥
¯à¨ à¥è¥­¨¨
¯à®ä¥áá¨®­ «ì-
­®-¯à¨ª« ¤­ëå
§ ¤ ç

1 �¯à¥¤¥«¥­¨¥ ¨
á¢-¢ 
¯¥à¨®¤¨ç¥áª¨å
äã­ªæ¨©,
®àâ®£®­ «ì­®©
á¨áâ¥¬ë äã­ªæ¨©,
âà¨£®­®¬¥âà¨ç¥á-
ª®£® àï¤  �ãàì¥,
¯®â®ç¥ç­®©
áå®¤¨¬®áâ¨,
ç áâ¨ç­ëå áã¬¬ ¨
áã¬¬ë àï¤ 
�ãàì¥.

�®áâà®¥­¨¥ £à ä¨ª 
£ à¬®­¨ª¨, áã¬¬ë
£ à¬®­¨ª á
ªà â­ë¬¨ ç áâ®â ¬¨.
�ëç¨á«¥­¨¥
ª®íää¨æ¨¥­â®¢
âà¨£®­®¬¥âà¨ç¥áª®£®
àï¤  �ãàì¥, § ¯¨áì
àï¤ , ¯®áâà®¥­¨¥
£à ä¨ª  áã¬¬ë
¯®«ãç¥­­®£® àï¤ .

�à¥¤áâ ¢«¥­¨¥
á¯¥ªâà «ì­®£®
 ­ «¨§  (à §«®-
¦¥­¨¥ äã­ªæ¨¨
¢ âà¨£®­®¬¥âà¨-
ç¥áª¨© àï¤) ª ª
¯®¢¥¤¥­¨¥ à¥ «ì-
­®© ª®«¥¡ â¥«ì­®©
á¨áâ¥¬ë.

2 �®ª § â¥«ìáâ¢®
®àâ®£®­ «ì­®áâ¨
âà¨£®­®¬¥âà¨ç¥á-
ª®© á¨áâ¥¬ë
äã­ªæ¨©, ¢ë¢®¤
ä®à¬ã« ¤«ï
¢ëç¨á«¥­¨ï
ª®íää¨æ¨¥­â®¢
�ãàì¥, ¨å
á¢®©áâ¢ . �ï¤
�ãàì¥ ¢
ª®¬¯«¥ªá­®©
ä®à¬¥.

� §«®¦¥­¨¥ ¢ àï¤
�ãàì¥ ç¥â­®©,
­¥ç¥â­®© äã­ªæ¨¨,
äã­ªæ¨¨, § ¤ ­­®©
­  ¯®«ã¯¥à¨®¤¥, ¢
âà¨£®­®¬¥âà¨ç¥áª¨©
¨ ª®¬¯«¥ªá­ë© àï¤
�ãàì¥. �®áâà®¥­¨¥
 ¬¯«¨âã¤­®£® ¨
ä §®¢®£® ¤¨áªà¥â­ëå
á¯¥ªâà®¢.

�¥è¥­¨¥ § ¤ ç¨
¯à¥®¡à §®¢ ­¨ï
á¨£­ «  ­¥ª®â®à®©
ä¨§¨ç¥áª®©
á¨áâ¥¬®©.
�®«ãç¥­¨¥ á¯¥ª-
âà®¢ ¬®¤ã«¨à®¢ ­-
­ëå ª®«¥¡ ­¨©,
¯à¥®¡à §®¢ ­¨¥
á¯¥ªâà®¢ ¯à¨
¤¥â¥ªâ¨à®¢ ­¨¨.
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3 � §«¨ç­ë¥ ¢¨¤ë
áå®¤¨¬®áâ¨ àï¤ 
�ãàì¥.
�å®¤¨¬®áâì ¢
áà¥¤­¥¬
ª¢ ¤à â¨ç¥áª®¬.
� à¬®­¨ç¥áª¨©
 ­ «¨§ ¨ á¨­â¥§.

�à¥¤áâ ¢«¥­¨¥
äã­ªæ¨¨
àï¤®¬ �ãàì¥ ¢
âà¨£®­®¬¥âà¨ç¥áª®©
¨«¨ ª®¬¯«¥ªá­®©
ä®à¬¥, ãáâ ­®¢«¥­¨¥
â¨¯®¢ áå®¤¨¬®áâ¨.
�®áâ ¢«¥­¨¥
à ¢¥­áâ¢  � àá¥¢ «ï.

�¯¯à®ªá¨¬ æ¨ï
á¨£­ «®¢ ç áâ¨ç-
­ë¬¨ áã¬¬ ¬¨
âà¨£®­®¬¥âà¨ç¥á-
ª®£® àï¤  �ãàì¥.

4 �à®¨§¢®«ì­ë¥
®àâ®£®­ «ì­ë¥
á¨áâ¥¬ë äã­ªæ¨©.
�®«­®â  ¨
§ ¬ª­ãâ®áâì.
�¨áâ¥¬ë äã­ªæ¨©
� £¥à ,
�¥¦ ­¤à ,
�¥áá¥«ï,
�¥¡ëè¥¢ ,
�®«è .

�ëç¨á«¥­¨¥
ª®íää¨æ¨¥­â®¢
®¡®¡é¥­­®£® àï¤ 
�ãàì¥,
®æ¥­¨¢ ­¨¥ áà¥¤­¨å
ª¢ ¤à â¨ç¥áª¨å
®è¨¡®ª. �à¨¬¥­¥­¨¥
£®â®¢®£®
¯à®£à ¬¬­®£®
¯à®¤ãªâ  ¤«ï
à¥è¥­¨ï íâ¨å § ¤ ç
áà¥¤áâ¢ ¬¨ ��.

�¯¯à®ªá¨¬ æ¨ï
á¨£­ «®¢ á ¯®-
¬®éìî ®àâ®£®-
­ «ì­ëå ¯®«¨­®-
¬®¢ ¨ á¯¥æ¨ «ì-
­ëå äã­ªæ¨©.

���������� � ���������� �����������:
������������� �������������

�ã¤®© �.�., � ­îª �.�.
�®áá¨©áª¨© ã­¨¢¥àá¨â¥â ¤àã¦¡ë ­ à®¤®¢

117198, ã«. �¨ª«ãå®-� ª« ï, 6, �®áª¢ , �®áá¨ï
e-mail: rudikar@mail.ru; vsanyuk@mail.ru

� ª ¨§¢¥áâ­® á® ¢à¥¬¥­ � «¨«¥ï, �ìîâ®­ , �¥©¡­¨æ  ¨ �¥ª àâ , ­ 
à®«ì ¥¤¨­®£® ¨ ã­¨¢¥àá «ì­®£® ­ ãç­®£® ï§ëª  á ¯®«­ë¬ ®á­®¢ ­¨¥¬ ¬®-
¦¥â ¯à¥â¥­¤®¢ âì ¬ â¥¬ â¨ª  ¢ æ¥«®¬, ¯à¨ç¥¬ ¥¥ ¯à¥¯®¤ ¢ ­¨¥ ä¨§¨ª ¬,
¥áâ¥áâ¢¥­­¨ª ¬ ¨ ¨­¦¥­¥à ¬ ¨¬¥¥â ®¯à¥¤¥«¥­­ãî á¯¥æ¨ä¨ªã. �¢â®àë ¯®-
« £ îâ, çâ® á¥£®¤­ï ­  ¯¥à¥¤­¨© ¯« ­ ¢ë¤¢¨£ ¥âáï à §¤¥« ¬ â¥¬ â¨ª¨,
­ §ë¢ ¥¬ë© ýá®¢à¥¬¥­­®© £¥®¬¥âà¨¥©þ; §  ¨áª«îç¥­¨¥¬  ­ «¨â¨ç¥áª®©
£¥®¬¥âà¨¨ íâ®â à §¤¥« ¯à ªâ¨ç¥áª¨ ­¥ ¯à¥¤áâ ¢«¥­ ¢ áãé¥áâ¢ãîé¥© ¬ â¥-
¬ â¨ç¥áª®© ¯®¤£®â®¢ª¥ ä¨§¨ª  ¨ ¨­¦¥­¥à .

�­®£¤  áç¨â ¥âáï, çâ® â ª®© ý£¥®¬¥âà¨ç¥áª¨©  ªæ¥­âþ ­¥ ­ã¦¥­, ¤ 
¨ ¢àï¤ «¨ ¢®§¬®¦¥­ ¤«ï ­¥¯à®ä¥áá¨®­ «®¢-¬ â¥¬ â¨ª®¢. �¢â®àë, ®¤-
­ ª®, ¯à¨¤¥à¦¨¢ îâáï ¤àã£®© â®çª¨ §à¥­¨ï ¨ æ¥«¨ª®¬ à §¤¥«ïîâ ®¡é¨¥
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¢§£«ï¤ë �.�. �ã¤àï¢æ¥¢  | ¯à¨§­ ­­®£®  ¢â®à¨â¥â  ¢ ®¡« áâ¨ ¯à¥¯®¤ -
¢ ­¨ï á®¢à¥¬¥­­®© ¬ â¥¬ â¨ª¨, ª®â®àë¥ áä®à¬ã«¨à®¢ ­ë ¢ [1] á ¯®çâ¨
 ä®à¨áâ¨ç¥áª®© ïá­®áâìî:

ý. . . �®¯à®áã ®¡é¥© íàã¤¨æ¨¨ á«¥¤ã¥â ã¤¥«ïâì ¡®«ìè®¥ ¢­¨¬ ­¨¥ ¯à¨
¯®¤£®â®¢ª¥ ­¥ â®«ìª® ¯à¥¯®¤ ¢ â¥«¥©, ­® ¨ ­ ãç­ëå à ¡®â­¨ª®¢, çâ®¡ë
®­¨ ¤¥©áâ¢¨â¥«ì­® ¡ë«¨ ãç¥­ë¬¨ ¨ ­¥ § ­¨¬ «¨áì ®âªàëâ¨¥¬ ¤ ¢­® ã¦¥
¨§¢¥áâ­ëå ¢¥é¥©. . . þ.

ý� áâ® â®, çâ® ¯à¥¯®¤ ¢ â¥«ì á ¬ ­¥ ãç¨« á®¢á¥¬ ¨«¨ ãç¨« ¢ §à¥«®¬
¢®§à áâ¥, ª ¦¥âáï ¥¬ã á«®¦­ë¬, ¨§ëáª ­­ë¬ ¨ âàã¤­ë¬,   ¯®â®¬ã ¨ ­¥-
­ã¦­ë¬ ¯à¨ ®¡é¥¬ ®¡à §®¢ ­¨¨þ.

ý. . . �¥à¥¤®¢ ï ¯¥¤ £®£¨ç¥áª ï ¬ â¥¬ â¨ç¥áª ï ¬ëá«ì ¤ ¢­® ã¦¥ áç¨-
â ¥â ¯à¨®à¨â¥â®¬ ­¥ ­ ¢ëª¨ (ª®â®àë¥ ­ã¦­ë, ­® ­¥ ï¢«ïîâáï á ¬®æ¥«ìî),
  ¯à¨¢¨â¨¥ ®¡é¥© ¬ â¥¬ â¨ç¥áª®© ªã«ìâãàë, çâ® ¨­®£¤  ­ §ë¢ îâ ýç¨á-
â®©þ ¬ â¥¬ â¨ª®© . . . �ç¨âì á«¥¤ã¥â â®¬ã, çâ® ­ã¦­® ¨ ç¥¬ã âàã¤­® ­ -
ãç¨âìþ.

ý� ¨¡®«¥¥ à §ã¬­ë¬ ¯à¥¤áâ ¢«ï¥âáï ¯®«®¦¥­¨¥ (. . . ), ª®£¤  ®¡ê¥¬ ¬ -
â¥¬ â¨ç¥áª¨å §­ ­¨©, áâ¥¯¥­ì ¢« ¤¥­¨ï ¨¬¨ ¨ å à ªâ¥à ¯à¨®¡à¥â ¥¬ëå
áâã¤¥­â ¬ ­ ¢ëª®¢ (â.¥. ç¥¬ã ãç¨âì) ®¯à¥¤¥«ï¥âáï ¢¥¤ãé¨¬¨ á¯¥æ¨ «¨á-
â ¬¨ ¢ ®¡« áâ¨ ¡ã¤ãé¥© á¯¥æ¨ «¨§ æ¨¨ áâã¤¥­â®¢,   ª ª íâ®¬ã ãç¨âì ®áâ -
¥âáï ¤¥«®¬ ¯à®ä¥áá¨®­ «®¢-¬ â¥¬ â¨ª®¢þ.

�«ã¡®ªãî ¢§ ¨¬®á¢ï§ì £¥®¬¥âà¨¨ ¨ ¯à¨à®¤ë å®à®è® ¯®­¨¬ « ã¦¥ �¥-
ª àâ: ý� à¥è¨« ®âª § âìáï ®â ç¨áâ®  ¡áâà ªâ­®© £¥®¬¥âà¨¨, â.¥. ®â à á-
á¬®âà¥­¨ï ¢®¯à®á®¢, á«ã¦ é¨å «¨èì ¤«ï ã¯à ¦­¥­¨ï ã¬ , çâ®¡ë § ­ïâìáï
¨§ãç¥­¨¥¬ £¥®¬¥âà¨¨ ¨­®£® à®¤ , ¯à¥¤¬¥â ª®â®à®© á®áâ ¢«ï¥â ®¡êïá­¥­¨¥
ï¢«¥­¨© ¯à¨à®¤ëþ.

�® áãé¥áâ¢ã íâ® ¬­¥­¨¥ à §¤¥«ï¥â ¨ â ª®©  ¢â®à¨â¥â­ë© á®¢à¥¬¥­­ë©
¬ â¥¬ â¨ª ª ª �¨ª®«  �ãà¡ ª¨: ý. . . ª« áá¨ç¥áª ï £¥®¬¥âà¨ï ¯¥à¥à®á« 
á¥¡ï ¨ ¨§ ¦¨¢®© á ¬®áâ®ïâ¥«ì­®© ­ ãª¨ ¯à¥¢à â¨« áì ¢ ã­¨¢¥àá «ì­ë©
ï§ëª ¢á¥© á®¢à¥¬¥­­®© ¬ â¥¬ â¨ª¨, ®¡« ¤ îé¨© ¨áª«îç¨â¥«ì­®© £¨¡-
ª®áâìî ¨ ã¤®¡áâ¢®¬þ.

� «¨â¥à âãà¥ áãé¥áâ¢ã¥â ­¥¬ «® å®à®è¨å ¨§«®¦¥­¨© á®¢à¥¬¥­­®© £¥®-
¬¥âà¨¨, ®à¨¥­â¨à®¢ ­­ëå ­  ç¨â â¥«ï ä¨§¨ç¥áª®£® ¯à®ä¨«ï | ¯à¥¨¬ã-
é¥áâ¢¥­­® â¥®à¥â¨ª®¢. �¤­ ª® ¯®ª  ®âáãâáâ¢ã¥â á¡ « ­á¨à®¢ ­­®¥ ¨ á®-
¤¥à¦ â¥«ì­®¥ ¨§«®¦¥­¨¥ á®¢à¥¬¥­­®£® £¥®¬¥âà¨ç¥áª®£® ï§ëª , ¤®áâã¯­®¥
ç¨â â¥«î á ý®¡ëç­®©þ ä¨§¨ª®-¬ â¥¬ â¨ç¥áª®© ¯®¤£®â®¢ª®© ¢ ®¡ê¥¬¥ ¯¥à-
¢ëå ¤¢ãå ªãàá®¢ ª« áá¨ç¥áª®£®, ¯¥¤ £®£¨ç¥áª®£® ¨«¨ â¥å­¨ç¥áª®£® ã­¨¢¥à-
á¨â¥â .

�¢â®àë, ¥áâ¥áâ¢¥­­®, ¯®­¨¬ îâ âàã¤­®áâ¨, á¢ï§ ­­ë¥ á ¯®¯ëâª®© à¥-
 «¨§ æ¨¨ ¯à¥¤« £ ¥¬®£® ¯à®¥ªâ  á®§¤ ­¨ï ªãàá  á®¢à¥¬¥­­®© £¥®¬¥âà¨¨
¤«ï ä¨§¨ª®¢, ¥áâ¥áâ¢¥­­¨ª®¢ ¨ ¨­¦¥­¥à®¢. �à ¢¤ , ¯®¤®¡­ë¥ âàã¤­®áâ¨
áãé¥áâ¢®¢ «¨ à ­¥¥ (¨, ¯®-¢¨¤¨¬®¬ã, ¡ã¤ãâ áãé¥áâ¢®¢ âì ¢á¥£¤ ) | ¤®áâ -
â®ç­® ®¡à â¨âìáï ª â ª®¬ã  ¢â®à¨â¥âã ¢ ®¡« áâ¨  áâà®­®¬¨¨, ¬¥å ­¨ª¨ ¨
£¥®¬¥âà¨¨, ª ª¨¬ ï¢«ï¥âáï �¥¯«¥à. �®¢­® 300 «¥â â®¬ã ­ § ¤ �¥¯«¥àã
ã¤ «®áì ¢¯¥à¢ë¥ ¯à¥¢à â¨âì  áâà®­®¬¨î ¨§ ý­¥¡¥á­®© £¥®¬¥âà¨¨þ ¢ ý­¥-
¡¥á­ãî ä¨§¨ªãþ. � áª®«ìª® á«®¦­®© ¡ë«  íâ  § ¤ ç , ¢¨¤­® ¨§ ¯à¨§­ ­¨ï
á ¬®£® �¥¯«¥à  ¢ ¥£® á®ç¨­¥­¨¨ ý�®¢ ï, ¨§ëáª¨¢ îé ï ¯à¨ç¨­ë  áâà®-
­®¬¨ï, ¨«¨ ä¨§¨ª  ­¥¡ þ (1609):

ý�ï¦ª¨© ¦à¥¡¨© | ¯¨á âì ¢ ­ è¨ ¤­¨ ¬ â¥¬ â¨ç¥áª¨¥ ª­¨£¨ . . . �á«¨
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­¥ á®¡«î¤ âì ­ ¤«¥¦ é¥© áâà®£®áâ¨ ¢ ä®à¬ã«¨à®¢ª å â¥®à¥¬, ¯®ïá­¥­¨ïå,
¤®ª § â¥«ìáâ¢ å ¨ á«¥¤áâ¢¨ïå, â® ª­¨£ã ­¥«ì§ï áç¨â âì ¬ â¥¬ â¨ç¥áª®©.
�á«¨ ­¥ãª®á­¨â¥«ì­® á®¡«î¤ âì ¢á¥ âà¥¡®¢ ­¨ï áâà®£®áâ¨, â® çâ¥­¨¥ ª­¨£¨
áâ ­®¢¨âáï § âàã¤­¨â¥«ì­ë¬. . . þ.

�«¥¤ã¥â § ¬¥â¨âì, çâ® ¢ ¨áâ®à¨¨ ä¨§¨ª¨ ­¥ à § ¡ë¢ «® â ª, çâ® ãá¯¥è-
­®áâì ®¡®¡é¥­¨ï ¢ ­¥¬ «®© áâ¥¯¥­¨ ®ª §ë¢ « áì ®¡ãá«®¢«¥­   ¤¥ª¢ â­®©
ä®à¬®© ¨§«®¦¥­¨ï ýáâ à®©þ â¥®à¨¨; ­ ¯à¨¬¥à, ¢ á«ãç ¥ ª¢ ­â®¢®© ¬¥å -
­¨ª¨ | ¯à¥¤áâ ¢«¥­¨¥¬ ¬¥å ­¨ª¨ �ìîâ®­  ¢ ä®à¬¥ � ¬¨«ìâ®­ {�ª®¡¨.
� «ì­¥©è¥¥ à §¢¨â¨¥ ª ª ª« áá¨ç¥áª®©, â ª ¨ ª¢ ­â®¢®© ¬¥å ­¨ª¨ ¯®ª -
§ «®, çâ® §­ ç¨â¥«ì­ãî à®«ì ¨£à îâ §¤¥áì £¥®¬¥âà¨ç¥áª¨¥ ¯à¥¤áâ ¢«¥­¨ï
¨ ¬¥â®¤ë. �­ «®£¨ç­®, ¯®áâà®¥­¨¥ ª¢ ­â®¢®© â¥®à¨¨ ¯®«ï áâ «® ¢®§¬®¦-
­ë¬ «¨èì ¯®á«¥ ¯à¥¤áâ ¢«¥­¨ï í«¥ªâà®¬ £­¥â¨§¬  ¢ ¢¨¤¥ ª «¨¡à®¢®ç­®©
â¥®à¨¨.

� á«ãç ¥ â¥à¬®¤¨­ ¬¨ª¨ ãá¯¥è­®© â®çª®© ýáâ àâ þ â ª¦¥ ï¢«ï¥âáï ¥¥
£¥®¬¥âà¨ç¥áª®¥ ¨§«®¦¥­¨¥, ­ ç «® ª®â®à®¬ã ¯®«®¦¨« �¨¡¡á ¢ 70-ë¥ £®¤ë
XIX ¢¥ª ; ª á®¦ «¥­¨î, íâ  ý£¥®¬¥âà¨ç¥áª ïþ âà ¤¨æ¨ï ­¥ ¡ë«  ¤®«¦­ë¬
®¡à §®¬ ¯®¤¤¥à¦ ­  ¨ à §¢¨â . �®-¢¨¤¨¬®¬ã, ¬­®£¨å § âàã¤­ï«  à ¡®â  á
ãà ¢­¥­¨ï¬¨ á®áâ®ï­¨ï ¢ ¬­®£®¬¥à­ëå ¯à®áâà ­áâ¢ å â¥à¬®¤¨­ ¬¨ç¥áª¨å
¯ à ¬¥âà®¢, ¯®íâ®¬ã ¢¯«®âì ¤® ­ áâ®ïé¥£® ¢à¥¬¥­¨ ¨á¯®«ì§ãîâáï «¨èì
¯«®áª¨¥ á¥ç¥­¨ï á®®â¢¥âáâ¢ãîé¨å ¯®¢¥àå­®áâ¥© (ä §®¢ë¥ ¤¨ £à ¬¬ë).

�à¨ íâ®¬ ç áâ® ã¯ãáª ¥âáï ¨§ ¢¨¤  ¢ ¦­¥©è¨©  á¯¥ªâ £¥®¬¥âà¨ç¥áª®£®
¨§«®¦¥­¨ï: ­ «¨ç¨¥ ¢ ä¨§¨ç¥áª®© â¥®à¨¨ â¥å ¨«¨ ¨­ëå ¨­¢ à¨ ­â®¢,  
â ª¦¥ ®â­®á¨â¥«ì­ ï ¯à®áâ®â  ¨ ¥áâ¥áâ¢¥­­®áâì ¯®«ãç¥­¨ï ­®¢ëå à¥§ã«ì-
â â®¢ ¢ ­¥ § ¢¨áïé¥© ®â ª®­ªà¥â­®£® ¯à¥¤áâ ¢«¥­¨ï ý¡¥áª®®à¤¨­ â­®©þ
ä®à¬¥.

�® ­ è¥¬ã ¬­¥­¨î, ­¥®¡å®¤¨¬® áãé¥áâ¢¥­­® ãá®¢¥àè¥­áâ¢®¢ âì ¯à¥-
¯®¤ ¢ ­¨¥ ¯®­ïâ¨© ¨ ¬¥â®¤®¢ £¥®¬¥âà¨¨ ¢ ä¨§¨ç¥áª®¬ ®¡à §®¢ ­¨¨. � §ã-
¬¥¥âáï, à¥çì ¨¤¥â ¢ ®á­®¢­®¬ ® ª®­æ¥¯âã «ì­®¬,   ­¥ â¥å­¨ç¥áª®¬ ãà®¢­¥
¨§«®¦¥­¨ï, ¨ ­ ç¨­ âì §¤¥áì á«¥¤ã¥â á à §à ¡®âª¨ ¨ ®¡áã¦¤¥­¨ï ç¥âª®©
¨ ¯à®¤ã¬ ­­®© ¡ §®¢®© ¯à®£à ¬¬ë ªãàá  (¤®¯®«­¨â¥«ì­ë¥  à£ã¬¥­âë ¨
«¨â¥à âãàã ¬®¦­® ­ ©â¨ ¢ [2]).

�¯¨á®ª «¨â¥à âãàë
1. �ã¤àï¢æ¥¢ �.�. �®¢à¥¬¥­­ ï ¬ â¥¬ â¨ª  ¨ ¥¥ ¯à¥¯®¤ ¢ ­¨¥. { �.: � ãª , 1980.
2. �ã¤®© �.�., � ­îª �.�., �ãå ­®¢ �.�. �¥®¬¥âà¨ç¥áª¨¥ ¨¤¥¨ ¨ ¬¥â®¤ë ¢ ¯à¥-

¯®¤ ¢ ­¨¨ ä¨§¨ª¨ // �¥áâ­¨ª ����, á¥à¨ï ����, �. 10, ü1, 2005. �. 86{107.
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�®à®è® ¨§¢¥áâ­®, çâ® ¬ â¥¬ â¨ª  á¥£®¤­ï íâ® ­¥ ¯à®áâ® ­ ãª , ­® ¨ à¥-
 «ì­ë© ãç¥¡­ë© ¯à¥¤¬¥â ¤«ï ¢á¥å ¡¥§ ¨áª«îç¥­¨ï áâã¤¥­â®¢, ¢ â®¬ ç¨á«¥
¨ ¤«ï áâã¤¥­â®¢ £ã¬ ­¨â à­ëå á¯¥æ¨ «ì­®áâ¥© ¨ ­ ¯à ¢«¥­¨©. � «¨æ®
¬ â¥¬ â¨ç¥áª¨© ¢á¥®¡ãç ¢ ¢ëáè¥© èª®«¥. �á­®¢­®© ¢®¯à®á | § ç¥¬ |
áç¨â ¥âáï à¨â®à¨ç¥áª¨¬. �ç¥¢¨¤­®, íâ® ­¥ ¯à®áâ® á«¥¯®¥ á«¥¤®¢ ­¨¥ § àã-
¡¥¦­®© âà ¤¨æ¨¨, ­® ¨ ¦¥« ­¨¥ ý­ ¢¥àáâ âì ã¯ãé¥­­®¥þ. �¥¤ì ­¥ á¥ªà¥â,
çâ® á¥£®¤­ï ¬ áá  á¯¥æ¨ «¨áâ®¢ á ¢ëáè¨¬ ®¡à §®¢ ­¨¥¬ ®ª §ë¢ ¥âáï § 
ç¥àâ®© £à ¬®â­®áâ¨ | ¬­®£¨¥ ¢ë¯ãáª­¨ª¨ ­¥ ã¬¥îâ â®«ª®¬ ­¨ ç¨â âì
(¨¬¥¥âáï ¢ ¢¨¤ã ­¥ â®«ìª® ª­¨£¨, ­® ¨ á«ã¦¥¡­ë¥ ¨­áâàãªæ¨¨), ­¨ ¯¨á âì
(¢ á¬ëá«¥ £à ¬®â­® ¨§« £ âì á¢®¨ ¬ëá«¨ ­  ¡ã¬ £¥), ­¨ áç¨â âì (­ ¢ëª¨
ãáâ­®£® áç¥â , ª ª ¯à ¢¨«®, ®âáãâáâ¢ãîâ). �®-¢¨¤¨¬®¬ã, ¦¥« ­¨¥ å®âì
ª ª-â® ®¡ãç¨âì ¢§à®á«ëå «î¤¥© í«¥¬¥­â à­ë¬ ¢¥é ¬ ¨ ¯à¨¢¥«® ª ¯®ï¢«¥-
­¨î ¢ ãç¥¡­ëå ¯« ­ å ¢á¥å ¡¥§ ¨áª«îç¥­¨ï ä ªã«ìâ¥â®¢ â ª¨å ¯à¥¤¬¥â®¢,
ª ª ý� â¥¬ â¨ª þ, ý�ãááª¨© ï§ëª ¨ ªã«ìâãà  à¥ç¨þ ¨ â.¯.

�®­¥ç­®, £®áã¤ àáâ¢¥­­ë¥ áâ ­¤ àâë ¯® ý� â¥¬ â¨ª¥þ ®¯à¥¤¥«ïîâ á®-
¤¥à¦ ­¨¥ íâ®© ¤¨áæ¨¯«¨­ë ¯®-¤àã£®¬ã. � ª ¯à ¢¨«®, íâ® â  ¨«¨ ¨­ ï
¯à®¥ªæ¨ï ¢âã§®¢áª®£® ªãàá  ¢ëáè¥© ¬ â¥¬ â¨ª¨ ­  ¯¥àá¯¥ªâ¨¢ã ¡ã¤ãé¥©
¯à®ä¥áá¨®­ «ì­®© ¤¥ïâ¥«ì­®áâ¨. �® ­  ¯à ªâ¨ª¥ ¢á¥ íâ®, â ª ¨«¨ ¨­ ç¥,
¯à¨å®¤¨âáï á¢®¤¨âì ª «¨ª¢¨¤ æ¨¨ ¯à®¡¥«®¢ ¢ §­ ­¨ïå èª®«ì­®© ¬ â¥¬ -
â¨ª¨ (­ ç¨­ ï á ­ âãà «ì­ëå ç¨á¥« ¨ â ¡«¨æë ã¬­®¦¥­¨ï) á ¢®§¬®¦­ë¬¨
ý¢ªà ¯«¥­¨ï¬¨þ ¨§ ¢ëáè¥© ¬ â¥¬ â¨ª¨ ¢ § ¢¨á¨¬®áâ¨ ®â á¯®á®¡­®áâ¨  ã-
¤¨â®à¨¨ ¨ â « ­â«¨¢®áâ¨ ¯à¥¯®¤ ¢ â¥«ï. �­ ç¥ ¨ ¡ëâì ­¥ ¬®¦¥â. �áïª®¬ã
¢¤ã¬ç¨¢®¬ã ¯¥¤ £®£ã ¯®­ïâ­®, çâ® ­¥«ì§ï ¯à¨áâã¯ âì ª á«®¦­®¬ã, ­¥ ¨§ã-
ç¨¢ ¯à®áâ®£®!

� â¥¬ â¨ª  ­ã¦­  ¢á¥¬. � ¬ â¥¬ â¨ª ¬, ¨ ­¥¬ â¥¬ â¨ª ¬. �àã£®©
¢®¯à®á | ­ã¦­® «¨ ¨§ãç âì ¥¥ ®¡àë¢ª¨ ¢ ¢ëáè¥© èª®«¥? �¥§ ¡ §®¢®©
èª®«ì­®© ¯®¤£®â®¢ª¨? �ç¥¢¨¤­® | ­¥â. � ª¨¬ ®¡à §®¬, ¯à®¡«¥¬  «¨ª¢¨-
¤ æ¨¨ ¬ â¥¬ â¨ç¥áª®© ¡¥§£à ¬®â­®áâ¨ ¤®«¦­  ¡ëâì à¥è¥­  ¥é¥ ¢ áà¥¤­¥©
èª®«¥. �¤­ ª® íâ®£® ­¥ ¯à®¨áå®¤¨â. �® ãâ¢¥à¦¤¥­¨ï¬ ¬­®£¨å ¨áá«¥¤®¢ -
â¥«¥©, á¥£®¤­ï èª®«ì­ãî ¬ â¥¬ â¨ªã ãá¢ ¨¢ îâ ­¥ ¡®«¥¥ 20% ãç é¨åáï,
â®£¤  ª ª ¢ 1940-å ££. íâ®â ãà®¢¥­ì ¤®áâ¨£ « 80%. �®¦¥â ¡ëâì ¯®íâ®¬ã
¨ ­¥ ¡ë«® ­¥®¡å®¤¨¬®áâ¨ ¢¢®¤¨âì ãà®¤«¨¢ë¥ ªãàáë ý¬ â¥¬ â¨ª¨þ ¤«ï ¡ã-
¤ãé¨å îà¨áâ®¢ ¨«¨ á®æ¨ «ì­ëå à ¡®â­¨ª®¢?

� ¯à¨ç¨­ å ª â áâà®ä¨ç¥áª®£® á­¨¦¥­¨ï £à ¬®â­®áâ¨ ­ á¥«¥­¨ï ��
(­  ä®­¥ ¤¥ ä ªâ® ¢á¥®¡é¥£® ¢ëáè¥£® ®¡à §®¢ ­¨ï!) £®¢®àïâ ¨ ¯¨èãâ
á¥£®¤­ï ­¥ â®«ìª® ¬ â¥¬ â¨ª¨. � â¥¬ â¨ç¥áª®¥ á®®¡é¥áâ¢® ¯®â¨å®­ìªã
®£«ï¤ë¢ ¥âáï ¢ ¯à®è«®¥ ¨ ­ å®¤¨â â ¬ § ¬¥ç â¥«ì­ë¥ èª®«ì­ë¥ ãç¥¡-
­¨ª¨. � ç áâ­®áâ¨, ¢á¯®¬¨­ îâáï § ¬¥ç â¥«ì­ë¥ èª®«ì­ë¥ ãç¥¡­¨ª¨
�.�. �¨á¥«¥¢ , § ¢®¥¢ ¢è¨¥ ¢ á¢®¥ ¢à¥¬ï ¢áî áâà ­ã á¢®¨¬¨ ­¥®á¯®à¨-
¬ë¬¨ ¤®áâ®¨­áâ¢ ¬¨ ¨ ­ ¯¨á ­­ë¥ ®â­î¤ì ­¥ ¢¥«¨ª¨¬ ãç¥­ë¬, ­® ¤ã¬ -
îé¨¬ ãç¨â¥«¥¬.

�®®¡é¥, ®¯ëâ ¤®à¥¢®«îæ¨®­­®© àãááª®© èª®«ë, £ à¬®­¨ç­® á®ç¥â ¢-
è¥© ¢ á¥¡¥ £¨¬­ §¨ç¥áª®¥ ¨ à¥ «ì­®¥ ®¡à §®¢ ­¨¥, ¢ë§ë¢ ¥â ¢®áå¨é¥­¨¥.
�à¨¢¥¤¥¬ ®¤¨­ ¯à¨¬¥à, ­ ¢¥ï­­ë© ¨§ãç¥­¨¥¬ ­ ãç­®£® ­ á«¥¤¨ï ¢ë¤ -
îé¨åáï ¯à¥¤áâ ¢¨â¥«¥© àãááª®© íª®­®¬¨ç¥áª®© èª®«ë ¯¥à¢®© ¯®«®¢¨­ë
XX ¢¥ª . �­â¥à¥á­®, çâ® ¨ �.�. � ï­®¢, ¨ �.�. �®­¤à âì¥¢ , ¨ �.�. �ã§-
­¥æ (�¬¨â) ¯®«ãç¨«¨ á¢®¨ ¯¥à¢ë¥ ­ ãç­ë¥ à¥§ã«ìâ âë (¯ãâ¥¬ ¯¥à¥à ¡®âª¨
¨  ­ «¨§  ¡®«ìè®£® ª®«¨ç¥áâ¢  áâ â¨áâ¨ç¥áª®£® ¬ â¥à¨ « ), ¡ã¤ãç¨ ¬®«®-
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¤ë¬¨ «î¤ì¬¨, ¥é¥ ­¥ ®ª®­ç¨¢è¨¬¨ ã­¨¢¥àá¨â¥â  ¨ ¨¬¥¢è¨¬¨ §  ¯«¥ç ¬¨,
¢ «ãçè¥¬ á«ãç ¥, £¨¬­ §¨î ¨«¨ à¥ «ì­®¥ ãç¨«¨é¥ ¯à®¢¨­æ¨ «ì­®£® à®á-
á¨©áª®£® £®à®¤ª . �áâ â¨, ¬­®£¨¥ ¯à¥¤áâ ¢¨â¥«¨ íâ®© § ¬¥ç â¥«ì­®© ¯«¥-
ï¤ë, ¨§¡¥¦ ¢è¨¥ áâ «¨­áª¨å à¥¯à¥áá¨© ¢ í¬¨£à æ¨¨, ¢¯®á«¥¤áâ¢¨¨ áâ «¨
�®¡¥«¥¢áª¨¬¨ « ãà¥ â ¬¨. � ª®¢ ãà®¢¥­ì áà¥¤­¥© èª®«ë!

������������ �������� � ��������������
���������∗

� ¢ç¨­ �.�., �®­¤® �.
�®áá¨©áª¨© ã­¨¢¥àá¨â¥â ¤àã¦¡ë ­ à®¤®¢; �­¨¢¥àá¨â¥â �®ª®¤¨

�®áª¢ , �®áá¨ï; �¡¨¤¦ ­, �®â-¤'�¢ã à
e-mail: vsavchin@yandex.ru; godyake@mail.ru

�ãáâì § ¤ ­® ãà ¢­¥­¨¥
N(u) = 0, u ∈ D(N), (1)

£¤¥ D(N) | ®¡« áâì ®¯à¥¤¥«¥­¨ï ®¯¥à â®à  N : D(N) ⊂ U → V ; U , V |
«¨­¥©­ë¥ ­®à¬¨à®¢ ­­ë¥ ¯à®áâà ­áâ¢  ­ ¤ ¯®«¥¬ ¤¥©áâ¢¨â¥«ì­ëå ç¨á¥«
R.

�ãáâì S : D(S) ⊂ V → D(N) | ®¡à â¨¬ë© ®¯¥à â®à, ®¯à¥¤¥«ïîé¨©
¯à¥®¡à §®¢ ­¨¥

u = S(v). (2)
�à¥¤¯®« £ ¥âáï, çâ® à áá¬ âà¨¢ ¥¬ë¥ ®¯¥à â®àë ¨¬¥îâ ¯à®¨§¢®¤­ë¥
� â®.

�ã¤¥¬ á«¥¤®¢ âì â¥à¬¨­®«®£¨¨ à ¡®âë [1].
�á«¨ N | ®¯¥à â®à, ¯®â¥­æ¨ «ì­ë© ®â­®á¨â¥«ì­® ¢ë¡à ­­®© ­¥¯à¥-

àë¢­®© ¡¨«¨­¥©­®© ä®à¬ë 〈·, ·〉 : V × U → R, â® ®¯¥à â®à
Ñ(v) = N(S(v)), (3)

¢®®¡é¥ £®¢®àï, ­¥ ï¢«ï¥âáï ¯®â¥­æ¨ «ì­ë¬.
�¯à¥¤¥«¥­¨¥. �à¥®¡à §®¢ ­¨¥ (2) ­ §ë¢ ¥âáï ¯®â¥­æ¨ «ì­ë¬, ¥á«¨

®­® ¯¥à¥¢®¤¨â ¯®â¥­æ¨ «ì­ë© ®¯¥à â®à N (1) ¢ ¯®â¥­æ¨ «ì­ë© ®¯¥à â®à
Ñ (3).

�¡®§­ ç¨¬ ç¥à¥§ N ′
u, S′u | ¯à®¨§¢®¤­ë¥ � â®, á®®â¢¥âáâ¢¥­­®, ®¯¥à -

â®à®¢ N , S ¢ â®çª¥ u, S′∗u | ®¯¥à â®à, á®¯àï¦¥­­ë© ®¯¥à â®àã S′u.
�ã¤¥¬ áç¨â âì, çâ® D(N) | ®¤­®á¢ï§­ ï ®¡« áâì.
�¥®à¥¬ . �à¥®¡à §®¢ ­¨¥ (2) ï¢«ï¥âáï ¯®â¥­æ¨ «ì­ë¬ â®£¤  ¨

â®«ìª® â®£¤ , ª®£¤ 
N ′

S(v)S
′
v = S′∗v N ′

S(v) ∀v ∈ D(S).

∗� ¡®â  ¢ë¯®«­¥­  ¯à¨ ç áâ¨ç­®© ä¨­ ­á®¢®© ¯®¤¤¥à¦ª¥ ����
(£à ­â ü 06.01.04006-����)
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�á­®¢ë¢ ïáì ­  ¢ à¨ æ¨®­­®¬ ¯à¨­æ¨¯¥, à §¢¨¢ ¥âáï  ­ «®£ â¥®-
à¨¨ ª ­®­¨ç¥áª¨å ¯à¥®¡à §®¢ ­¨© ¤«ï í¢®«îæ¨®­­ëå ãà ¢­¥­¨© ¢¨¤ 
P (t, u)ut − Q(t, u) = 0, £¤¥ P | «¨­¥©­ë©,   Q | ¢ ®¡é¥¬ á«ãç ¥, ­¥-
«¨­¥©­ë© ®¯¥à â®à.

�¯¨á®ª «¨â¥à âãàë
1. � ¢ç¨­ �.�. � â¥¬ â¨ç¥áª¨¥ ¬¥â®¤ë ¬¥å ­¨ª¨ ¡¥áª®­¥ç­®¬¥à­ëå ­¥¯®â¥­æ¨-

 «ì­ëå á¨áâ¥¬. { �.: �§¤-¢® ���� (1991).

� ����������� ������� ��� �����������
�������� ���������� ������{��������

� ������������ �� ����������� ��������∗

� ¢çãª �.�.
��� ¨¬. �.�. �®¬®­®á®¢ , ¬¥å.-¬ â. ä ªã«ìâ¥â

119526, �®áª¢ , ¯à®á¯. �¥à­ ¤áª®£®, ¤.91, ª®à.2, ª¢.271
�¥«.: 89166181151, e-mail: artem savchuk@mail.ru

� ¤®ª« ¤¥ à¥çì ¯®©¤¥â ®¡  á¨¬¯â®â¨ç¥áª¨å ä®à¬ã« å á à ¢­®¬¥à­®©
®æ¥­ª®© ®áâ â®ç­ëå ç«¥­®¢ ¤«ï á®¡áâ¢¥­­ëå §­ ç¥­¨© ®¯¥à â®à  �âãà¬ {
�¨ã¢¨««ï ­  ª®­¥ç­®¬ ®âà¥§ª¥. �®­¥ç­®,  á¨¬¯â®â¨ç¥áª¨¥ ä®à¬ã«ë ¤«ï
á®¡áâ¢¥­­ëå §­ ç¥­¨© íâ®£® ®¯¥à â®à  å®à®è® ¨§¢¥áâ­ë á ¤ ¢­¨å ¢à¥¬¥­
(á¬, ­ ¯à¨¬¥à, [2], [1]), ­® ¢ â®© ä®à¬¥ ¨ â®© ®¡é­®áâ¨, ª®â®à ï ­ ¬ ­ã¦­ ,
®­¨ ­¥ ¯à¨¢®¤¨«¨áì. � ­ è¥© à ¡®â¥ [4] à ¢­®¬¥à­ë¥ ®æ¥­ª¨ ¡ë«¨ ¯®«ã-
ç¥­ë ¢® ¢á¥© èª «¥ á®¡®«¥¢áª¨å ¯à®áâà ­áâ¢ q ∈ W θ−1

2 [0, π], θ > 0. �
¤àã£®© áâ®à®­ë, ¢ à ¡®â¥ [3] ¤«ï θ ∈ [0, 1/2) ¡ë«¨ ¯®«ãç¥­ë  á¨¬¯â®â¨ç¥á-
ª¨¥ ä®à¬ã«ë á ¡®«¥¥ â®ç­®© ¯® ¯®àï¤ªã ®æ¥­ª®© ®áâ âª®¢, ­® ¡¥§ á¢®©áâ¢ 
à ¢­®¬¥à­®© ®£à ­¨ç¥­­®áâ¨ íâ¨å ®áâ âª®¢. �¥¯¥àì ¬ë £®â®¢ë ®¡ê¥¤¨­¨âì
¤¢  íâ¨å à¥§ã«ìâ â  ¨ ¤®ª § âì  á¨¬¯â®â¨ç¥áª¨¥ ä®à¬ã«ë ¤«ï á®¡áâ¢¥­-
­ëå §­ ç¥­¨© á â ª®© ¦¥ ¯® ¯®àï¤ªã, ª ª ¢ [3], ¨ à ¢­®¬¥à­®©, ª ª ¢ [4],
®æ¥­ª®© ®áâ âª®¢. �â¬¥â¨¬, çâ® á«ãç © θ = 0 ï¢«ï¥âáï ®á®¡ë¬ ¨ áãé¥áâ-
¢¥­­® ¡®«¥¥ á«®¦­ë¬, ­¥¦¥«¨ á«ãç © θ > 0.

�ë ¡ã¤¥¬ ª¢ «¨ä¨æ¨à®¢ âì ¯®¢¥¤¥­¨¥ á®¡áâ¢¥­­ëå §­ ç¥­¨© ¢ â¥à¬¨-
­ å ®â®¡à ¦¥­¨© £¨«ì¡¥àâ®¢ëå ¯à®áâà ­áâ¢. � ª ï ¯®áâ ­®¢ª  ¯®§¢®«¨â
¨á¯®«ì§®¢ âì ¯à¥¨¬ãé¥áâ¢   ¡áâà ªâ­®© â¥å­¨ª¨. � ç áâ­®áâ¨, â®ç­ ï ¨­-
ä®à¬ æ¨ï ®¡  á¨¬¯â®â¨ª¥ á®¡áâ¢¥­­ëå §­ ç¥­¨© ¡ã¤¥â ¯®«ãç¥­  ­¥ â®«ìª®
¤«ï ¯®â¥­æ¨ «®¢ q, «¥¦ é¨å ¢ á®¡®«¥¢áª¨å ¯à®áâà ­áâ¢ å W θ−1

2 , á æ¥«ë¬¨
¯®«®¦¨â¥«ì­ë¬¨ θ, ­® ¨ ¯à¨ ¢á¥å θ > 0, ¢ª«îç ï á«ãç © θ ∈ [0, 1), ª®£¤ 
q ï¢«ï¥âáï à á¯à¥¤¥«¥­¨¥¬. � ®â«¨ç¨¥ ®â ¯à¥¤è¥áâ¢ãîé¨å à ¡®â ¬ë ¯®-

∗� ¡®â  ¯®¤¤¥à¦ ­  £à ­â®¬ ���� No. 07{01{00283 ¨ £à ­â®¬ ����� No. 05{
1000008{7883
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«ãç¨¬ à ¢­®¬¥à­ë¥ ®æ¥­ª¨ ®áâ â®ç­ëå ç«¥­®¢, ª®£¤  q ¬¥­ï¥âáï ¢ è à¥
à ¤¨ãá  R ¯à®áâà ­áâ¢  W θ−1

2 . �«ï ­¥«¨­¥©­ëå ®â®¡à ¦¥­¨© ­¥â  ­ «®£ 
â¥®à¥¬ë � ­ å {�â¥©­£ ã§  ¨ ¯®«ãç¥­¨¥ à ¢­®¬¥à­ëå ®æ¥­®ª âà¥¡ã¥â ¡®-
«¥¥ â®­ª®© à ¡®âë. �¬¥ï ¢ ¢¨¤ã ¤ «ì­¥©è¨¥ ¯à¨«®¦¥­¨ï à¥§ã«ìâ â®¢ íâ®©
áâ âì¨ ª ®¡à â­ë¬ § ¤ ç ¬ �âãà¬ {�¨ã¢¨««ï, ¬ë ®£à ­¨ç¨¬áï à áá¬®â-
à¥­¨¥¬ ®¯¥à â®à®¢, ®¯à¥¤¥«ï¥¬ëå à ¢¥­áâ¢®¬

Ly = −y′′ + q(x)y, x ∈ [0, π],

¨ ªà ¥¢ë¬¨ ãá«®¢¨ï¬¨ �¨à¨å«¥,   â ª¦¥ ªà ¥¢ë¬¨ ãá«®¢¨ï¬¨ �¨à¨å«¥{
�¥©¬ ­ , å®âï à §¢¨âë¥ ¬¥â®¤ë ¯®§¢®«ïîâ ¯®«ãç¨âì  ­ «®£¨ç­ë¥ à¥§ã«ì-
â âë ¤«ï ¡®«¥¥ ®¡é¨å ªà ¥¢ëå ãá«®¢¨©.
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1. �¥¢¨â ­ �.�. �¡à â­ë¥ § ¤ ç¨ �âãà¬ {�¨ã¢¨««ï. �®áª¢ , ý� ãª þ, 1984.
2. � àç¥­ª® �.�. �¯¥à â®àë �âãà¬ {�¨ã¢¨««ï ¨ ¨å ¯à¨«®¦¥­¨ï. �¨¥¢, ý� -
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3. � ¢çãª A.M., �ª «¨ª®¢ A.A. �¯¥à â®àë �âãà¬ {�¨ã¢¨««ï á ¯®â¥­æ¨ « -
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P. 159{219.
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�������� �������� ����� ����

� «¨¬®¢ �.�.
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111673, £.�®áª¢ , ã«. �®¢®ª®á¨­áª ï, ¤.15, ª. 1, ª¢. 100
�¥«.: +7(495)7033230, e-mail: salimov@mccme.ru

� ãç é¨åáï áà¥¤­¨å èª®«, ¯®«ãç îé¨å ¤®¯®«­¨â¥«ì­®¥ ¬ â¥¬ â¨ç¥á-
ª®¥ ®¡à §®¢ ­¨¥, ç áâ® ­ ¡«î¤ ¥âáï ¢ â®© ¨«¨ ¨­®© áâ¥¯¥­¨ ¨­â¥à¥á ª
¨§ãç¥­¨î à §«¨ç­ëå à §¤¥«®¢ ¬ â¥¬ â¨ª¨, ¢ëå®¤ïé¨å §  ¯à¥¤¥«ë ªãàá 
áà¥¤­¥© èª®«ë. �¤­®© ¨§ ä®à¬ ¤®¯®«­¨â¥«ì­®£® ¬ â¥¬ â¨ç¥áª®£® ®¡à -
§®¢ ­¨ï ï¢«ïîâáï ¬ â¥¬ â¨ç¥áª¨¥ ªàã¦ª¨ ¨ ä ªã«ìâ â¨¢ë, ­  ª®â®àëå
¯à¥¯®¤ ¢ â¥«ì, ¨á¯®«ì§ãï ¯®§­ ¢ â¥«ì­ãî ¬®â¨¢ æ¨î à¥¡ñ­ª  ª ¨§ãç¥­¨î
¬ â¥¬ â¨ª¨, ä®à¬ã«¨àã¥â æ¥«¨ ®¡ãç¥­¨ï ãç é¥£®áï ­  ªàã¦ª¥: ­  ®á­®¢¥
à¥è¥­¨© § ¤ ç ®«¨¬¯¨ ¤­®£® ãà®¢­ï ¢ëï¢¨âì ¨ à §¢¨âì ¬ â¥¬ â¨ç¥áª¨¥
á¯®á®¡­®áâ¨ ãç é¨åáï, ¯à¨¢¨âì ­ ¢ëª¨ «®£¨ç¥áª®£® ¬ëè«¥­¨ï,  ­ «¨§ 
ãá«®¢¨© § ¤ ç ¨ ®¡ãç¨âì ­¥áâ ­¤ àâ­ë¬ ¬¥â®¤ ¬ ¨å à¥è¥­¨ï.

�à¥¤¨ ¯à¥¯®¤ ¢ â¥«¥© ¬ â¥¬ â¨ç¥áª®£® ªàã¦ª  æ¥­âà  ®¡à §®¢ ­¨ï
£.�®áª¢ë ü218 (ä¨«¨ «  � «®£® ¬¥å¬ â  ��� ¨¬. �.�. �®¬®­®á®¢ )
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¬­®£® ¢ë¯ãáª­¨ª®¢ íâ®£® æ¥­âà  | áâã¤¥­â®¢ ¬« ¤è¨å ªãàá®¢ à §«¨ç-
­ëå ¢ã§®¢, ª®â®àë¥ ¥éñ ­¥ §­ ª®¬ë á ¬¥â®¤¨ª®© ®¡ãç¥­¨ï ¬ â¥¬ â¨ª¥
èª®«ì­¨ª®¢. � ¤ ­­®© á¨âã æ¨¨ ¬®«®¤ë¥ ¯¥¤ £®£¨ ¯¥à¥­¨¬ îâ ¬¥â®¤¨ª¨,
à §à ¡®â ­­ë¥ àãª®¢®¤¨â¥«¥¬ ªàã¦ª ,   ¢ ¯à®è«®¬ | ¨å ¯à¥¯®¤ ¢ â¥-
«¥¬ ¬ â¥¬ â¨ª¨, § á«ã¦¥­­ë¬ ãç¨â¥«¥¬ �� �«¥ªá ­¤à®¬ � ¢¨¤®¢¨ç¥¬
�«¨­ª®¢ë¬.

�à¥¤¨ ¯à¥¯®¤ ¢ â¥«¥© ªàã¦ª  ¥áâì ¡ã¤ãé¨¥ ãç¨â¥«ï ¬ â¥¬ â¨ª¨, ¢ â®¬
ç¨á«¥ áâã¤¥­âë ����, ¤«ï ª®â®àëå â ª®£® à®¤  ¤¥ïâ¥«ì­®áâì ï¢«ï¥âáï
¯¥à¢®© ¯¥¤ £®£¨ç¥áª®© ¯à ªâ¨ª®©, ¢ å®¤¥ ª®â®à®© ®­¨ ®¡à¥â îâ ­ ç «ì-
­ë¥ ¯à®ä¥áá¨®­ «ì­ë¥ ­ ¢ëª¨ ¨ ã¬¥­¨ï: ãáâ ­ ¢«¨¢ âì ¡« £®¯à¨ïâ­ë©
¯á¨å®«®£¨ç¥áª¨© ª«¨¬ â á ª ¦¤ë¬ à¥¡ñ­ª®¬, ¯®¤¡¨à âì § ¤ ç¨ ¢ á®®â¢¥â-
áâ¢¨¨ á æ¥«ìî § ­ïâ¨ï, ¤®áâã¯­® ¨ ª®àà¥ªâ­® ¨§« £ âì ãç¥¡­ë© ¬ â¥à¨ «.

�à£ ­¨§ æ¨ï à ¡®âë ªàã¦ª  ¢ª«îç ¥â á«¥¤ãîé¨¥ íâ ¯ë:

{ à §à ¡®âª  ¯¥¤ £®£¨ç¥áª¨¬ á®áâ ¢®¬ ãç¥¡­®£® ¯« ­  ¢ ­ ç «¥ ª ¦-
¤®£® ãç¥¡­®£® £®¤ ;

{ ¯®¤¡®à § ¤ ç ¯¥à¥¤ ª ¦¤ë¬ § ­ïâ¨¥¬, ¨å ®¡áã¦¤¥­¨¥ ¨ à ­¦¨à®¢ -
­¨¥; á®áâ ¢«¥­¨¥ ®á­®¢­®£® ¢ à¨ ­â , ¡®­ãá  ¨ áã¯¥à¡®­ãá ;

{ ®¡áã¦¤¥­¨¥ à¥§ã«ìâ â®¢ à¥è¥­¨ï § ¤ ç ãç é¨¬¨áï ¯®á«¥ ª ¦¤®£®
§ ­ïâ¨ï, ¢­¥á¥­¨¥ ª®àà¥ªâ¨à®¢ª¨ ¤ «ì­¥©è¨å § ­ïâ¨©;

{ ¢ë¤ ç  ¤®¬ è­¥£® § ¤ ­¨ï ¯®á«¥ ª ¦¤®£® § ­ïâ¨ï;
{ à¥£ã«ïà­®¥ ¯à®¢¥¤¥­¨¥ à §«¨ç­ëå ä®à¬ ¬ â¥¬ â¨ç¥áª¨å ®«¨¬¯¨ ¤ ¢

ä®à¬ â¥ ªàã¦ª , ­ ¯à¨¬¥à, � â¥¬ â¨ç¥áª ï ª àãá¥«ì, �ãà­¨à �à-
å¨¬¥¤ , � â¥¬ â¨ç¥áª ï à¥£ â .

�á­®¢®© ¤«ï ª« áá¨ä¨ª æ¨¨ § ¤ ç ï¢«ï¥âáï ¢ë¡®à ¬¥â®¤  ¨å à¥è¥-
­¨ï: ­  à §¢¨â¨¥ «®£¨ç¥áª®£® ¬ëè«¥­¨ï, ­  à §¢¨â¨¥ ¯à®áâà ­áâ¢¥­­®£®
¢®®¡à ¦¥­¨ï, ¨£à®¢ë¥ áâà â¥£¨¨, ¯à¨¬¥àë ¨ ª®­áâàãªæ¨¨, ­  ¯®áâà®¥­¨¥
£à ä®¢, à áªà áª , ®¡à â­ë© å®¤ ¨ ¤à. �â¬¥â¨¬, çâ® â ª ï ª« áá¨ä¨ª -
æ¨ï ¤®¢®«ì­® ãá«®¢­ , â.ª. ¯à¨ à¥è¥­¨¨ § ¤ ç¨ ¬®¦¥â ¨á¯®«ì§®¢ âìáï ­¥
â®«ìª® ¬¥â®¤, ¨§ãç ¥¬ë© ­  ¤ ­­®¬ § ­ïâ¨¨, ­® ¨ ¬¥â®¤ë, ¨§ãç¥­­ë¥ à -
­¥¥,   ¢ § ¤ ç å ¨§ ¡®­ãá  ¨ áã¯¥à¡®­ãá  ¬®£ãâ ¨á¯®«ì§®¢ âìáï ­®¢ë¥ ¨¤¥¨,
¯®§¢®«ïîé¨¥ à §¢¨âì â¢®àç¥áª¨¥ á¯®á®¡­®áâ¨ ®¡ãç ¥¬ëå.

� ¯®¢ëè¥­¨¨ ãà®¢­ï à §¢¨â¨ï ¬ â¥¬ â¨ç¥áª¨å á¯®á®¡­®áâ¥© ®¡ãç ¥-
¬ëå ¬®¦­® áã¤¨âì ¯® ã«ãçè¥­¨î à¥§ã«ìâ â®¢ ­  ®ä¨æ¨ «ì­ëå ¬ â¥¬ â¨-
ç¥áª¨å ®«¨¬¯¨ ¤ å ¢ â¥ç¥­¨¥ £®¤ .

�®¤®¡­ ï ¯¥¤ £®£¨ç¥áª ï ¯à ªâ¨ª  ¯®§¢®«ï¥â áâã¤¥­â ¬ ¬« ¤è¨å ªãà-
á®¢ ����, ¨­â¥à¥áãîé¨¬áï ¬ â¥¬ â¨ª®©, ã¢¨¤¥âì á¥¡ï ¨ ¢ ¯¥¤ £®£¨ç¥áª®©
¯à®ä¥áá¨®­ «ì­®© ¤¥ïâ¥«ì­®áâ¨. �¥ïâ¥«ì­®áâì ¬ â¥¬ â¨ç¥áª¨å ªàã¦ª®¢
á¯®á®¡áâ¢ã¥â ¯¥à¥à áâ ­¨î ¨­â¥à¥á  ãç é¨åáï ª ¨§ãç¥­¨î ¬ â¥¬ â¨ª¨ ¢
¯à®ä¥áá¨®­ «ì­ãî ¬®â¨¢ æ¨î, ¯®íâ®¬ã ¬®¦­® £®¢®à¨âì ® â®¬, çâ® áà¥¤¨
¢ë¯ãáª­¨ª®¢ â ª¨å ªàã¦ª®¢ ¬­®£® ¡ã¤ãé¨å ¯à®ä¥áá¨®­ «®¢-¬ â¥¬ â¨ª®¢.
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� «¨¬®¢  �.�.
�®¥­­®-¢®§¤ãè­ ï ¨­¦¥­¥à­ ï  ª ¤¥¬¨ï ¨¬. ¯à®ä. �.�. �ãª®¢áª®£®

125190, �®áª¢ , ã«. �« ­¥â­ ï, ¤. 3
�¥«.: (495)7033230, e-mail: afsalimova07@mail.ru

�à®¥ªâ¨à®¢ ­¨¥ ¯à®ä¥áá¨®­ «ì­® ­ ¯à ¢«¥­­®£® ¬ â¥¬ â¨ç¥áª®£®
ªãàá  ¯à¥¤¯®« £ ¥â  ­ «¨§ á®¤¥à¦ ­¨ï ª ª á ¬®£® ªãàá , â ª ¨ ¥£® á®£« á®-
¢ ­­®áâì á ãç¥¡­ë¬¨ ¯à®£à ¬¬ ¬¨ ¯® ¤àã£¨¬ ¤¨áæ¨¯«¨­ ¬, ãáâ ­®¢«¥­¨¥
à §­®®¡à §­ëå ¢­ãâà¨¯à¥¤¬¥â­ëå ¨ ¬¥¦¯à¥¤¬¥â­ëå á¢ï§¥©. �®¤¥à¦ ­¨¥
â ª¨å ªãàá®¢ ¤«ï à §«¨ç­ëå á¯¥æ¨ «ì­®áâ¥©, ª á®¦ «¥­¨î, ­¥ ¢á¥£¤  ®âà -
¦ ¥â ®á®¡¥­­®áâ¨ ¡ã¤ãé¥© ¯à®ä¥áá¨®­ «ì­®© ¤¥ïâ¥«ì­®áâ¨ ®¡ãç îé¨åáï.
�¤­¨¬ ¨§  á¯¥ªâ®¢ à¥ «¨§ æ¨¨ ¯à®ä¥áá¨®­ «ì­® ­ ¯à ¢«¥­­®£® ®¡ãç¥­¨ï
¬ â¥¬ â¨ª¥ ¢ ¢ à¨ â¨¢­®© ç áâ¨ ¯à®£à ¬¬ë ï¢«ï¥âáï ¢¢¥¤¥­¨¥ äã­ªæ¨¨
®¯¥à¥¦ îé¥£® ®¡à §®¢ ­¨ï, § ª«îç îé¥©áï ¢ ­ áëé¥­¨¨ ãç¥¡­ëå ¯à®-
£à ¬¬ ¢ ¦­ë¬¨ á ¯à®ä¥áá¨®­ «ì­®© â®çª¨ §à¥­¨ï ¬ â¥¬ â¨ç¥áª¨¬¨ ä ª-
â ¬¨ ¨ ¬¥â®¤ ¬¨, ­¥ ¢®è¥¤è¨¬¨ ¢ âà ¤¨æ¨®­­ë© ªãàá. �¥ «¨§ æ¨ï äã­ª-
æ¨¨ ®¯¥à¥¦ îé¥£® ®¡à §®¢ ­¨ï á¯®á®¡áâ¢ã¥â ¨­â¥£à æ¨¨ äã­¤ ¬¥­â «ì-
­®áâ¨ ¬ â¥¬ â¨ç¥áª®£® ®¡à §®¢ ­¨ï ¨ ¥£® ¯à®ä¥áá¨®­ «ì­®© ­ ¯à ¢«¥­-
­®áâ¨.

�¢¥¤¥­¨¥ äã­ªæ¨¨ ®¯¥à¥¦ îé¥£® ®¡à §®¢ ­¨ï ¡ã¤¥â ¬ ªá¨¬ «ì­® íä-
ä¥ªâ¨¢­ë¬ ¢ à ¬ª å ª®¬¯¥â¥­â­®áâ­®£® ¯®¤å®¤ . �à®æ¥áá ãáâ ­®¢«¥­¨ï
¢­ãâà¨¯à¥¤¬¥â­ëå ¨ ¬¥¦¯à¥¤¬¥â­ëå á¢ï§¥© ¯®§¢®«ï¥â ¢ëï¢¨âì ­¥ â®«ìª®
â¥ ¬ â¥¬ â¨ç¥áª¨¥ ª®¬¯¥â¥­æ¨¨, ª®â®àë¬¨ ¤®«¦¥­ ®¡« ¤ âì ¢ë¯ãáª­¨ª
â¥å­¨ç¥áª®£® ¢ã§ , ­® ¨ ¯à®ä¥áá¨®­ «ì­ë¥ ª®¬¯¥â¥­æ¨¨. �à¨ íâ®¬ ¢¯®«­¥
¯®­ïâ­®, çâ® ¢ëï¢«¥­­ë¥ í«¥¬¥­âë ¬ â¥¬ â¨ª¨, ¯®§¢®«ïîé¨¥ à¥ «¨§®-
¢ âì äã­ªæ¨î ®¯¥à¥¦ îé¥£® ®¡à §®¢ ­¨ï ¤«ï ®¤­®© á¯¥æ¨ «ì­®áâ¨, ­¥
¢á¥£¤  £®¤ïâáï ¤ ¦¥ ¢ à ¬ª å ®¤­®£® ­ ¯à ¢«¥­¨ï ¯®¤£®â®¢ª¨ á¯¥æ¨ «¨á-
â®¢, â¥¬ ¡®«¥¥ ¤«ï ¤àã£¨å ­ ¯à ¢«¥­¨©. � ª, ¤«ï á¯¥æ¨ «ì­®áâ¨ ý�à¥¤áâ¢ 
à ¤¨®í«¥ªâà®­­®© ¡®àì¡ëþ ¢ ���� ¨¬. ¯à®ä �.�. �ãª®¢áª®£® ¢ á®¤¥à-
¦ ­¨¥ ãç¥¡­®£® ¬ â¥¬ â¨ç¥áª®£® ªãàá  ¢¢¥¤¥­® ¢ ¦­®¥ ¤«ï ¨­¦¥­¥à®¢ ¢
®¡« áâ¨ à ¤¨®í«¥ªâà®­¨ª¨ ¯®­ïâ¨¥ á¨­£ã«ïà­®£® ¨­â¥£à « , ¯®§¢®«ïîé¥¥
­  ®¡§®à­®© «¥ªæ¨¨ ­¥ â®«ìª® á¨áâ¥¬ â¨§¨à®¢ âì ¬ â¥à¨ « ¯® ¨­â¥£à «ì-
­®¬ã ¨áç¨á«¥­¨î äã­ªæ¨© ®¤­®© ¯¥à¥¬¥­­®©, ­® ¨ ¯®ª § âì ¯¥àá¯¥ªâ¨¢ã
¥£® ¨á¯®«ì§®¢ ­¨ï ¢ à¥è¥­¨¨ ¯à®ä¥áá¨®­ «ì­ëå § ¤ ç. � â® ¦¥ ¢à¥¬ï,
­ ¯à¨¬¥à, ¤«ï ¡ã¤ãé¨å ¨­¦¥­¥à®¢-¬¥âà®«®£®¢ ¢¢¥¤¥­¨¥ íâ®£® ­®¢®£® ¯®-
­ïâ¨ï á®¢¥àè¥­­® ­¥ ®¯à ¢¤ ­®.

�«¥¤ã¥â ®â¬¥â¨âì, çâ® ¢®§¬®¦­®áâ¥© à¥ «¨§ æ¨¨ äã­ªæ¨¨ ®¯¥à¥¦ î-
é¥£® ®¡à §®¢ ­¨ï ¢ à¥£ã«ïà­®¬ ªãàá¥ ¤®¢®«ì­® ­¥¬­®£® ¢ á¨«ã ªà ©­¥£®
¤¥ä¨æ¨â  ¢à¥¬¥­¨, ®â¢¥¤¥­­®£® ­  ¨§ãç¥­¨¥ ¬ â¥¬ â¨ç¥áª¨å ¤¨áæ¨¯«¨­ ¢
â¥å­¨ç¥áª¨å ¢ã§ å, ­® ¢¢¥¤¥­¨¥ ¨ à¥ «¨§ æ¨ï íâ®© äã­ªæ¨¨ ­¥®¡å®¤¨¬  ¯®
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­¥áª®«ìª¨¬ ¯à¨ç¨­ ¬. �®-¯¥à¢ëå, ¯à¨ ®à£ ­¨§ æ¨¨ ¨ ¯à®¢¥¤¥­¨¨ ���� ¨
���� á® á«ãè â¥«ï¬¨ ¨ ªãàá ­â ¬¨ áãé¥áâ¢¥­­® à áè¨àïîâáï ¢®§¬®¦-
­®áâ¨ ¯à¥¯®¤ ¢ â¥«ï ¢ ¢ë¡®à¥ â¥¬ ªãàá®¢ëå à ¡®â. �®-¢â®àëå, íâ¨ â¥¬ë ­¥
á¢ï§ë¢ îâáï â®«ìª® á à áè¨à¥­¨¥¬ ¨ ã£«ã¡«¥­¨¥¬ à ­¥¥ ¨§ãç¥­­®£® ¬ â¥-
à¨ «  ¯® ¬ â¥¬ â¨ç¥áª¨¬ ¤¨áæ¨¯«¨­ ¬, ª ª íâ® ®¡ëç­® ¯à¨­ïâ®,   ¯à¥¤¯®-
« £ îâ ãá¢®¥­¨¥ ­®¢ëå ¬¥â®¤®¢ à¥è¥­¨ï § ¤ ç ¯à®ä¥áá¨®­ «ì­®£® å à ª-
â¥à . �-âà¥âì¨å, ®à£ ­¨§ æ¨ï í«¥ªâ¨¢­ëå ªãàá®¢ ¡ã¤¥â £®à §¤® ãá¯¥è­¥¥,
¥á«¨ ®¡ãç ¥¬ë¥ §­ ª®¬ë å®âï ¡ë ¯®¢¥àå­®áâ­® á ¢­¥¯à®£à ¬¬­ë¬ ¬ â¥-
à¨ «®¬, ¨§ãç ¥¬ë¬ ¢ à ¬ª å ªãàá , ¨ §­ îâ ® ¥£® ¢ ¦­®áâ¨ ¢ à¥è¥­¨¨
¯à®ä¥áá¨®­ «ì­ëå § ¤ ç.

�«ï ¢¢¥¤¥­¨ï äã­ªæ¨¨ ®¯¥à¥¦ îé¥£® ®¡à §®¢ ­¨ï ­¥®¡å®¤¨¬  ­ «¨§
�®áã¤ àáâ¢¥­­ëå ®¡à §®¢ â¥«ì­ëå áâ ­¤ àâ®¢ ¨ ­  ®á­®¢¥ ¥£®  ­ «¨§  ¨
®§­ ª®¬«¥­¨¨ á ãç¥¡­ë¬¨ ¯à®£à ¬¬ ¬¨ ¨ ¯« ­ ¬¨ ¯® ®¡é¥¯à®ä¥áá¨®­ «ì-
­ë¬ ¨ á¯¥æ¨ «ì­ë¬ ¤¨áæ¨¯«¨­ ¬ ¢ë¤¥«¥­¨¥ ¬ â¥¬ â¨ç¥áª¨å ¨ ¯à®ä¥áá¨-
®­ «ì­ëå ª®¬¯¥â¥­æ¨©, ª®â®àë¬¨ ¤®«¦¥­ ®¡« ¤ âì ¡ã¤ãé¨© ¨­¦¥­¥à.

���� �������������� ���������
� ������������ �������� �������������

� ­¨­  �.�.
�®áª®¢áª¨© ¯¥¤ £®£¨ç¥áª¨© £®áã¤ àáâ¢¥­­ë© ã­¨¢¥àá¨â¥â

e-mail: esanmet@yandex.ru

�®à¬¨à®¢ ­¨¥ ­ ãç­®£® ¬¨à®¢®§§à¥­¨ï ï¢«ï¥âáï á®áâ ¢­®© ç áâìî ¢®á-
¯¨â ­¨ï ®¡é¥© ªã«ìâãàë ¢ ¯à®æ¥áá¥ ®¡ãç¥­¨ï ¬ â¥¬ â¨ª¥. � £®áã¤ à-
áâ¢¥­­®¬ ®¡à §®¢ â¥«ì­®¬ áâ ­¤ àâ¥ ª ¦¤ë© ¯à¥¤¬¥â ®à¨¥­â¨à®¢ ­ ­ 
ä®à¬¨à®¢ ­¨¥ ®¡é¥© ªã«ìâãàë ¨ äã­ªæ¨®­ «ì­®© £à ¬®â­®áâ¨ ®¡ãç î-
é¨åáï, ­¥®¡å®¤¨¬®© ¤«ï ¯®«­®æ¥­­®© ¦¨§­¥¤¥ïâ¥«ì­®áâ¨ ¢ á®¢à¥¬¥­­®¬
®¡é¥áâ¢¥.

�à®¡«¥¬  ä®à¬¨à®¢ ­¨ï á®¢à¥¬¥­­®£® ­ ãç­®£® ¬¨à®¢®§§à¥­¨ï à¥è -
¥âáï ª ¦¤ë¬ ¯®ª®«¥­¨¥¬ ¯¥¤ £®£®¢. �  á®¢à¥¬¥­­®¬ íâ ¯¥ à §¢¨â¨ï à®á-
á¨©áª®£® ®¡é¥áâ¢  ¯à®¡«¥¬  ç¥¬ã ãç¨âì ¨ ª ª ãç¨âì ®áâ ¥âáï  ªâã «ì-
­®©. �®à¬¨à®¢ ­¨¥ ­ ãç­®£® ¬¨à®¢®§§à¥­¨ï «¨ç­®áâ¨ ï¢«ï¥âáï á«®¦­®©
§ ¤ ç¥©, ¬­®£®¯« ­®¢®© ¨ ¬¥¦¤¨áæ¨¯«¨­ à­®©. � ¯¥¤ £®£¨ç¥áª®© ¨ ä¨-
«®á®äáª®© «¨â¥à âãà¥ § á«ã¦¨¢ îâ ¢­¨¬ ­¨ï âàã¤ë àãááª¨å ¯¥¤ £®£®¢
�.�. � ¯â¥à¥¢ , �.�. �¥áá¥­ , �.�. �ë£®âáª®£®, �.�. �ã«ï¥¢ , �.�. � -
£ ­  ¨ ¤à.

�®­ïâ¨¥ ýªã«ìâãà  «¨ç­®áâ¨þ ¯à¥¤¯®« £ ¥â à §­®áâ®à®­­¥ ¨ £ à¬®­¨ç-
­®­®¥ à §¢¨â¨¥ á¨áâ¥¬­ëå ª ç¥áâ¢ ¨­¤¨¢¨¤ , ¯à¨®¡à¥â ¥¬ëå ¨¬ ¢ ¯à¥¤¬¥â-
­®© ¤¥ïâ¥«ì­®áâ¨ ¨ ®¡é¥­¨¨.

�­¥è­¥ ªã«ìâãà  «¨ç­®áâ¨ ¯à®ï¢«ï¥âáï ¢  ªâ¨¢­®áâ¨, áâà¥¬«¥­¨¨
¤¥©áâ¢®¢ âì §  ¯à¥¤¥« ¬¨ à®«¥¢ëå ¯à¥¤¯¨á ­¨©, å à ªâ¥à¨§ã¥âáï ãáâ®©ç¨-
¢®© á¨áâ¥¬®© ¬®â¨¢®¢, ¤¨­ ¬¨ç¥áª¨¬¨ á¬ëá«®¢ë¬¨ á¨áâ¥¬ ¬¨, áâ¥¯¥­ìî
®á®§­ ­­®áâ¨ á¢®¨å ®â­®è¥­¨© ª ¤¥©áâ¢¨â¥«ì­®áâ¨.

�á­®¢­®© ªã«ìâãàë «¨ç­®áâ¨ ¯® �.�. �ë£®âáª®¬ã ï¢«ï¥âáï ¥£® ¬¨-
à®¢®§§à¥­¨¥, ª®â®à®¥ ®¯à¥¤¥«ï¥â á®¡®© á¨áâ¥¬ã ä¨«®á®äáª¨å, ­ ãç­ëå,
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á®æ¨ «ì­®-¯®«¨â¨ç¥áª¨å, ­à ¢áâ¢¥­­ëå íáâ¥â¨ç¥áª¨å §­ ­¨© ¨ ã¡¥¦¤¥­¨©
ç¥«®¢¥ª , ®âà ¦ îé¨å ¢ ¥£® á®§­ ­¨¨ ®¡éãî ª àâ¨­ã ¬¨à  ¨ ®¯à¥¤¥«ïî-
é¨å ­ ¯à ¢«¥­­®áâì ¥£® ¤¥ïâ¥«ì­®áâ¨, å à ªâ¥à ®â­®è¥­¨ï ª ¬¨àã ¨ á¥¡¥.

�âàãªâãà  ¬¨à®¢®§§à¥­¨ï «¨ç­®áâ¨
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JĴ

XXXz
»»»:´

´́3
¶

¶
¶
¶7

XXXz
»»»:

XXXz
»»»:

� ­­ ï áâàãªâãà  | ¨¤¥ «ì­ ï ä¨«®á®äáª®-¯¥¤ £®£¨ç¥áª ï ¬®¤¥«ì,
ª®â®à ï á«ã¦¨â ®á­®¢­®© ¤«ï ¯¥¤ £®£¨ç¥áª®£® ¯à®¥ªâ¨à®¢ ­¨ï ãç¥¡­®-
¢®á¯¨â â¥«ì­®£® ¯à®æ¥áá .

�®à¬¨à®¢ ­¨¥ ¬¨à®¢®§§à¥­¨ï § ¢¨á¨â ®â ¢®§¤¥©áâ¢¨ï ­  ¨­â¥««¥ªâ,
¢®«î, í¬®æ¨¨ «¨ç­®áâ¨, ®â ¥¥  ªâ¨¢­®© ¯à ªâ¨ç¥áª®© ¤¥ïâ¥«ì­®áâ¨.

� ãç­ë¥ §­ ­¨ï | ®á­®¢  ¬¨à®¢®§§à¥­¨ï «¨ç­®áâ¨. �® á®§­ ­¨¥ ­¥
®¯à¥¤¥«ï¥âáï â®«ìª® §­ ­¨ï¬¨ ¨ ç¥à¥§ §­ ­¨ï. �­ ­¨ï ¤®«¦­ë ¡ëâì  ªâã-
 «ì­ë ¤«ï ç¥«®¢¥ª , â® ¥áâì ¯à¨®¡à¥áâ¨ ¤«ï ­¥£® áã¡ê¥ªâ¨¢­ë©, «¨ç­®áâ-
­ë© á¬ëá«. �¤­¨ ¯®­ïâ¨ï, ¨¤¥¨, ­®à¬ë, ¬®£ãâ ¡ëâì ¢­ãâà¥­­¥ ¡«¨§ª¨¬¨,
  £« ¢­®¥, ¤¥©áâ¢¥­­ë¬¨, ¤àã£¨¥ ¦¥ ®áâ îâáï â®«ìª® á«®¢¥á­ë¬ §­ ­¨¥¬.
�¡¥¦¤¥­¨¥ | íâ® ­¥çâ® ý§­ ¥¬®¥þ ¨ ý¯®­¨¬ ¥¬®¥þ, íâ® §­ ­¨ï, ¯¥à¥è¥¤-
è¨¥ ¢® ¢­ãâà¥­­îî ¯®§¨æ¨î «¨ç­®áâ¨.

� à¥ «ì­®© ¦¨§­¨ áãé¥áâ¢ã¥â ª ª áâ¨å¨©­®¥, â ª ¨ ­ ãç­®¥ ¬¨à®¢®§-
§à¥­¨¥. �ë¤¥«¨¬ ®á­®¢­ë¥ ¯ãâ¨ ä®à¬¨à®¢ ­¨ï ­ ãç­®£® ¬¨à®¢®§§à¥­¨ï
¢ ¯à®æ¥áá¥ ®¡ãç¥­¨ï ¬ â¥¬ â¨ª¥:

{ ç¥à¥§ ®¢« ¤¥­¨¥ ¬ â¥¬ â¨ç¥áª¨å §­ ­¨©;
{ à §¢¨â¨¥ ¨­â¥««¥ªâã «ì­ëå ª ç¥áâ¢ «¨ç­®áâ¨ áà¥¤áâ¢ ¬¨ ¬ â¥¬ -

â¨ª¨;
{ ä®à¬¨à®¢ ­¨¥ ®¡é¥© ªã«ìâãàë.

� à¥§ã«ìâ â¥ ¨§ãç¥­¨ï ¬ â¥¬ â¨ç¥áª¨å ¤¨áæ¨¯«¨­ ¢ë¯ãáª­¨ª ã¬¥¥â
¨á¯®«ì§®¢ âì ¬ â¥¬ â¨ç¥áª¨¥ §­ ­¨ï ¤«ï ®¯¨á ­¨ï ¨ à¥è¥­¨ï ¯à®¡«¥¬
à¥ «ì­®© ¦¨§­¨ (íª®­®¬¨ª , ¯à®¨§¢®¤áâ¢®, ¯à¥¤¯à¨­¨¬ â¥«ìáâ¢® ¨ ¤à.);
¢« ¤¥¥â à §¢¨âë¬ ¯à®áâà ­áâ¢¥­­ë¬ ¯à¥¤áâ ¢«¥­¨¥¬ ¨ ¨§®¡à §¨â¥«ì­ë¬¨
ã¬¥­¨ï¬¨, ¤«ï ®¯¨á ­¨ï ¯à¥¤¬¥â®¢ ®ªàã¦ îé¥£® ¬¨à  (ç¨â ¥â ¨ ¢ë-
¯®«­ï¥â ç¥àâ¥¦¨, à¨áã­ª¨, áå¥¬ë); ¨¬¥¥â ¯à¥¤áâ ¢«¥­¨¥ ® ¢¥à®ïâ­®áâ­®-
áâ â¨áâ¨ç¥áª¨å § ª®­®¬¥à­®áâïå ¢ ®ªàã¦ îé¥¬ ¬¨à¥, ã¬¥¥â ¯à¨¬¥­ïâì
ª« áá¨ç¥áªãî ¬®¤¥«ì ¢¥à®ïâ­®áâ¨ ¤«ï ®æ¥­ª¨ á¯à ¢¥¤«¨¢®áâ¨ á«ãç ©­ëå
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á®¡ëâ¨©, ¯à®£­®§¨à®¢ âì ­ áâã¯«¥­¨ï á®¡ëâ¨© ­  ®á­®¢¥ áâ â¨áâ¨ª¨ ¨
¢¥à®ïâ­®áâ¨; ¯®­¨¬ ¥â, çâ® § ª®­ë «®£¨ª¨ ¬ â¥¬ â¨ç¥áª¨å à ááã¦¤¥­¨©
¨¬¥îâ ã­¨¢¥àá «ì­ë© å à ªâ¥à ¨ ¯à¨¬¥­¨¬ë ¢® ¢á¥å ®¡« áâïå ç¥«®¢¥ç¥á-
ª®© ¤¥ïâ¥«ì­®áâ¨.

� §¢¨â¨¥ ¨­â¥««¥ªâã «ì­ëå ª ç¥áâ¢ «¨ç­®áâ¨ áà¥¤áâ¢ ¬¨ ¬ â¥¬ â¨ª¨
¯®§¢®«ï¥â ¢ë¯ãáª­¨ªã ¯à®¢®¤¨âì  à£ã¬¥­â¨à®¢ ­­ë¥ à ááã¦¤¥­¨ï, ¤¥-
« âì «®£¨ç¥áª¨¥ ®¡®á­®¢ ­­ë¥ ¢ë¢®¤ë, ¯à®¢®¤¨âì ®¡®¡é¥­¨ï ¨ ®âªàë-
¢ âì § ª®­®¬¥à­®áâ¨, ®¤­¨¬ á«®¢®¬, á¯®á®¡áâ¢ã¥â à §¢¨â¨î ¬ â¥¬ â¨ç¥á-
ª®£® áâ¨«ï ¬ëè«¥­¨ï, ®â«¨ç îé¥£®áï  ¡áâà ªâ­®áâìî, áâà®£®áâìî, ¤®ª -
§ â¥«ì­®áâìî.

�®à¬¨à®¢ ­¨¥ ¡ §®¢®© ªã«ìâãàë «¨ç­®áâ¨ ­ ç¨­ ¥âáï á ¯®­¨¬ ­¨ï
â®£®, çâ® ¬ â¥¬ â¨ç¥áª¨© ï§ëª | ç áâì ¥áâ¥áâ¢¥­­®£® ï§ëª , ¨¬¥îé¨©
á¢®¨ ®á®¡¥­­®áâ¨. �ª«îç ¥â ã¬¥­¨ï ­ å®¤¨âì ¨­ä®à¬ æ¨î ¢ à §­®®¡à §-
­ëå ¨áâ®ç­¨ª å, ®¡®¡é âì ¨ á¨áâ¥¬ â¨§¨à®¢ âì ¥ñ, ¨­â¥£à¨à®¢ âì ¢ «¨ç-
­ë© ®¯ëâ ­®¢ãî, ¢ â®¬ ç¨á«¥ á ¬®áâ®ïâ¥«ì­® ¯®«ãç ¥¬ãî ¨­ä®à¬ æ¨î,
 à£ã¬¥­â¨à®¢ ­® ®¡êïá­¨âì, ¢ë¤¢¨£ âì £¨¯®â¥§ë ¨ ¯®­¨¬ ­¨¥ ­¥®¡å®¤¨-
¬®áâ¨ ¨å ¤®ª § â¥«ìáâ¢  ¨ ¯à®¢¥àª¨, ¯à¨¬¥­ïâì ¬ â¥¬ â¨ç¥áª¨©  ¯¯ à â
ª à¥è¥­¨î § ¤ ç ¢ à §­ëå ®¡« áâïå ­ ãª¨ ¨ ¯à ªâ¨ª¨, §­ ¥â §­ ç¥­¨¥
¬ â¥¬ â¨ª¨ ¢ ¨áâ®à¨¨ æ¨¢¨«¨§ æ¨¨ ¨ ¢ á®¢à¥¬¥­­®¬ ®¡é¥áâ¢¥.

�  á®¢à¥¬¥­­®¬ íâ ¯¥ à §¢¨â¨ï ®¡à §®¢ ­¨ï �®áá¨¨, ¢ á¢ï§¨ á ¯¥à¥å®-
¤®¬ ®¡é¥áâ¢  ª ¤¥¬®ªà â¨ç¥áª®¬ã ¨ ¯à ¢®¢®¬ã £®áã¤ àáâ¢ã, ª àë­®ç­®©
íª®­®¬¨ª¥, ¬¥­ïîâáï § ¤ ç¨ ¨ à®«ì ¬ â¥¬ â¨ç¥áª®£® ®¡à §®¢ ­¨ï. � ¤ ç¨
®¡à §®¢ ­¨ï á¥£®¤­ï ®¯à¥¤¥«ïîâáï â¥¬, çâ® ¤«ï ¯®áâã¯ â¥«ì­®£® ¤¢¨¦¥-
­¨ï ®¡é¥áâ¢  ¢ ¦­ë¬ ï¢«ï¥âáï ä®à¬¨à®¢ ­¨¥ ­®¢ëå ª ç¥áâ¢ «¨ç­®áâ¨,
á¯®á®¡­®© ª ¬¨à®¢®§§à¥­ç¥áª®¬ã ¢ë¡®àã ¨ ª®¬¯¥â¥­â­®¬ã ¯à®ä¥áá¨®­ «ì-
­®¬ã ¤¥©áâ¢¨î.

���������� ��� �������� ����������
��������� �������������� � ��������

����������

� ­¥­ª®¢  �.�.
����

�¥­§ , ¯à.� ©¤ãª®¢ , ¤.1 
e-mail: dorofeev@pgta.ac.ru

�ää¥ªâ¨¢­®áâì à¥ «¨§ æ¨¨ ¤¨ää¥à¥­æ¨à®¢ ­­®£® ®¡ãç¥­¨ï ¬ â¥¬ -
â¨ª¥ áâã¤¥­â®¢ â¥å­¨ç¥áª¨å ¢ã§®¢ ¢ ¡®«ìè¥© áâ¥¯¥­¨ § ¢¨á¨â ®â ¯à¨­ï-
â¨ï ¯¥¤ £®£¨ç¥áª®© ãáâ ­®¢ª¨ | ª ¦¤ë© áâã¤¥­â ¬®¦¥â ¤®¡à®¢®«ì­® ¢ë-
¡à âì ¤«ï á¥¡ï á¢®© ãà®¢¥­ì ãá¢®¥­¨ï ¨ ®âç¥â­®áâ¨ ¯® à¥§ã«ìâ â ¬ á¢®¥£®
ãç¥¡­®£® âàã¤ , ­® ­¥ ­¨¦¥ ç¥¬ íâ® ãáâ ­®¢«¥­® £®áã¤ àáâ¢¥­­ë¬ ®¡à -
§®¢ â¥«ì­ë¬ áâ ­¤ àâ®¬. �¡ï§ ­­®áâì ª ¦¤®£® áâã¤¥­â  § ª«îç ¥âáï ¢
¢ë¯®«­¥­¨¨ âà¥¡®¢ ­¨©, ®¡¥á¯¥ç¨¢ îé¨å ¥¬ã ¯®«®¦¨â¥«ì­ë¥ ®æ¥­ª¨. �
â® ¦¥ ¢à¥¬ï áâã¤¥­â ¯®«ãç ¥â ¯à ¢® á ¬®áâ®ïâ¥«ì­® ®¯à¥¤¥«ïâì, ®£à ­¨-
ç¨âìáï «¨ ¥¬ã ãà®¢­¥¬ ®¡à §®¢ â¥«ì­ëå âà¥¡®¢ ­¨© ¨«¨ ¤¢¨£ âìáï ¤ «ìè¥.
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�â® ª à¤¨­ «ì­® ¬¥­ï¥â âà ¤¨æ¨®­­ë¥ ¯®¤å®¤ë ª ®à£ ­¨§ æ¨¨ ®¡ãç¥­¨ï
¬ â¥¬ â¨ª¥: ­¥ á«¥¤ã¥â à¥è âì §  áâã¤¥­â , ª ª®© ãà®¢¥­ì ãá¢®¥­¨ï á®-
®â¢¥âáâ¢ã¥â ¥£® á¯®á®¡­®áâï¬, ­® á«¥¤ã¥â á®§¤ âì ¢ £àã¯¯¥ â ª¨¥ ãá«®¢¨ï,
¯à¨ ª®â®àëå ¤®áâ¨¦¥­¨¥ ®¡ï§ â¥«ì­®£® ãà®¢­ï ¡ã¤¥â à¥ «ì­ë¬, áâã¤¥­âë,
á¯®á®¡­ë¥ ¤¢¨£ âìáï ¤ «ìè¥, ¡ã¤ãâ § ¨­â¥à¥á®¢ ­ë ¢ íâ®¬ ¯à®¤¢¨¦¥­¨¨.

�à®¢¥¤¥­¨¥ ¨áá«¥¤®¢ ­¨© ¨ ¯®¨áª ¯ãâ¥© ¢ë¯®«­¥­¨ï § ¤ ­¨© ¬ â¥¬ â¨-
ç¥áª¨å ã¯à ¦­¥­¨© ª ¦¤ë© áâã¤¥­â ¤®«¦¥­ ®áãé¥áâ¢¨âì á ¬®áâ®ïâ¥«ì­®
¨  ªâ¨¢­® ãç áâ¢®¢ âì ­  ¢á¥å íâ ¯ å ®¡ãç¥­¨ï,   íâ® áâ ­®¢¨âáï ¢®§¬®¦-
­ë¬ â®«ìª® ¡« £®¤ àï ¢ëá®ª®¬ã ãà®¢­î ¬®â¨¢ æ¨¨. � ¯à®æ¥áá¥ ®à£ ­¨-
§ æ¨¨ ¤¨ää¥à¥­æ¨à®¢ ­­®£® ®¡ãç¥­¨ï áâã¤¥­â®¢ â¥å­¨ç¥áª¨å ¢ã§®¢ ¬ â¥-
¬ â¨ª¥ æ¥­âà «ì­®¥ ¬¥áâ® ­¥®¡å®¤¨¬® ®â¢¥áâ¨ ¬ â¥¬ â¨ç¥áª¨¬ ã¯à ¦­¥-
­¨ï¬, â ª ª ª ®­¨ á«ã¦ â ®á­®¢­ë¬¨ áà¥¤áâ¢ ¬¨ ä®à¬¨à®¢ ­¨ï ¯à¨¥¬®¢
ãç¥¡­®© ¤¥ïâ¥«ì­®áâ¨ áâã¤¥­â®¢. �à¨ íâ®¬ â¥à¬¨­ ýã¯à ¦­¥­¨¥þ á«¥¤ã¥â
¯®­¨¬ âì ª ª ¬­®£® á¯¥ªâ­®¥ ï¢«¥­¨¥ ®¡ãç¥­¨ï, § ­¨¬ îé¥¥ §­ ç¨â¥«ì-
­®¥ ¬¥áâ® ¢ ãç¥¡­®¬ ¯à®æ¥áá¥ ¨ ¢ëáâã¯ îé¥¥ á¯®á®¡®¬ æ¥«¥­ ¯à ¢«¥­-
­®£® à §¢¨â¨ï ãç é¥£®áï. �¥à¬¨­ ýã¯à ¦­¥­¨¥þ ä¨ªá¨àã¥â, ¢®-¯¥à¢ëå,
â®, çâ® ª®¬¯®­¥­âë ¯®¤¡¨à îâáï ¨§¡¨à â¥«ì­® (â.¥. ¢ § ¢¨á¨¬®áâ¨ ®â æ¥-
«¥©), ¢®-¢â®àëå, ª ¦¤ë© ª®¬¯®­¥­â ¢ª«îç ¥âáï ¢ ã¯à ¦­¥­¨¥ á ãç¥â®¬
¥£® ¢§ ¨¬®¤¥©áâ¢¨ï á ¤àã£¨¬¨ ª®¬¯®­¥­â ¬¨ á¨áâ¥¬ë. � ¯à¨¬¥à, ¯à¨
¨§ãç¥­¨¨ ãà ¢­¥­¨© ¯«®áª®áâ¥© ¨ ¯àï¬ëå ¢ ¯à®áâà ­áâ¢¥ á æ¥«ìî ®à£ -
­¨§ æ¨¨ ¤¨ää¥à¥­æ¨à®¢ ­­®£® ®¡ãç¥­¨ï ¬®¦­® ¨á¯®«ì§®¢ âì ¬ â¥¬ â¨-
ç¥áª®¥ ã¯à ¦­¥­¨¥ ¢¨¤ : ¢ ¯àï¬®ã£®«ì­®© ¤¥ª àâ®¢®© á¨áâ¥¬¥ ª®®à¤¨­ â
¯¨à ¬¨¤  SABC § ¤ ­  ª®®à¤¨­ â ¬¨ á¢®¨å ¢¥àè¨­ S(2;−1; 3), A(0; 8; 0),
B(2; 1;−1), C(3; 0; 1). � ©â¨: 1. �«¨­ë à¥¡¥à SA, SB, SC. 2. �£®« ¯à¨
¢¥àè¨­¥ A ®á­®¢ ­¨ï ABC. 3. �«®é ¤ì ®á­®¢ ­¨ï ABC. 4. �«¨­ã ¢ëá®âë
®á­®¢ ­¨ï, ®¯ãé¥­­®© ¨§ ¢¥àè¨­ë A ­  áâ®à®­ã BC. 5. �®®à¤¨­ âë á¥à¥-
¤¨­ë à¥¡à  BC. 6. �«¨­ã ¬¥¤¨ ­ë, ®¯ãé¥­­®© ¨§ ¢¥àè¨­ë A ­  áâ®à®­ã
®á­®¢ ­¨ï BC. 7. �®®à¤¨­ âë â®çª¨ ¯¥à¥á¥ç¥­¨ï ¬¥¤¨ ­ ®á­®¢ ­¨ï ABC.
8. �®®à¤¨­ âë æ¥­âà  âï¦¥áâ¨ âà¥ã£®«ì­¨ª  ABD. 9. � ©â¨ ¯à®¥ªæ¨î
áâ®à®­ë AB ®á­®¢ ­¨ï ¯¨à ¬¨¤ë ­  áâ®à®­ã AC. 10. �à ¢­¥­¨ï ¯àï¬ëå,
á®¤¥à¦ é¨å ¡®ª®¢ë¥ à¥¡à  SA, SB, SC. 11. �à ¢­¥­¨¥ ¯«®áª®áâ¨, á®¤¥à-
¦ é¥© ®á­®¢ ­¨¥ ABC. 12. �£®« ¬¥¦¤ã ¡®ª®¢ë¬ à¥¡à®¬ SB ¨ ¯«®áª®áâìî
®á­®¢ ­¨ï ABC. 13. �à ¢­¥­¨¥ ¢ëá®âë, ®¯ãé¥­­®© ¨§ ¢¥àè¨­ë S ­  ¯«®á-
ª®áâì ®á­®¢ ­¨ï ABC. 14. �®®à¤¨­ âë â®çª¨ ¯¥à¥á¥ç¥­¨ï ¢ëá®âë ¯à®¢¥-
¤¥­­®© ¨§ ¢¥àè¨­ë S ­  ®á­®¢ ­¨¥ ABC. 15. �¡ê¥¬ ¯¨à ¬¨¤ë SABC.
16. �«¨­ã ¢ëá®âë ¯à®¢¥¤¥­­®© ¨§ ¢¥àè¨­ë S ­  ®á­®¢ ­¨¥ ABC. 17. �£®«
¬¥¦¤ã £à ­ï¬¨ SAB ¨ SAC. 18. � ááâ®ï­¨¥ ¬¥¦¤ã à¥¡à ¬¨ SA ¨ BC.
19. �®®à¤¨­ âë â®çª¨, á¨¬¬¥âà¨ç­®© ¢¥àè¨­¥ S, ®â­®á¨â¥«ì­® ¯«®áª®áâ¨
®á­®¢ ­¨ï ABC. 20. �®áâà®¨âì ¨§®¡à ¦¥­¨¥ ¤ ­­®© ¯¨à ¬¨¤ë. �à¨ ¢ë-
¯®«­¥­¨¨ ¤ ­­®£® ã¯à ¦­¥­¨ï áâã¤¥­â ¢ë¡¨à ¥â, áª®«ìª® ¨§ ¤ ­­ëå ¯ã­ª-
â®¢ ¥¬ã ­ ¤® à¥è¨âì ­  ®æ¥­ªã ýâà¨þ (­¥®¡å®¤¨¬® ¯à ¢¨«ì­® à¥è¨âì ­¥
¬¥­¥¥ 10 § ¤ ­¨©); ýç¥âëà¥þ (­¥®¡å®¤¨¬® ¢ë¯®«­¨âì ¥é¥ 6 § ¤ ­¨©) ¨, ­ -
ª®­¥æ, ¤«ï ¯®«ãç¥­¨ï ®â«¨ç­®© ®æ¥­ª¨, ­¥®¡å®¤¨¬® ¯à ¢¨«ì­® ¢ë¯®«­¨âì
¢á¥ § ¤ ­¨ï ¤ ­­®£® ã¯à ¦­¥­¨ï. �à¨ íâ®¬, ¯à¥¯®¤ ¢ â¥«ì, ¢¨¤ï, ª ª¨¬
¯ã­ªâ ¬ áâã¤¥­â ®â¤ ¥â ¯à¥¤¯®çâ¥­¨¥,   ª ª¨¥ ¨£­®à¨àã¥â, ®â¬¥ç ¥â á« -
¡ë¥ ¬¥áâ  ¢ §­ ­¨ïå áâã¤¥­â . �â® ¯®§¢®«ï¥â á¤¥« âì ã¯®à ­  ¨§ãç¥­¨¥
¨¬¥­­® íâ¨å à §¤¥«®¢ ¤«ï ª ¦¤®£® áâã¤¥­â  ¨­¤¨¢¨¤ã «ì­®.

�à¨ ¨§ãç¥­¨¨ â¥¬ë ¨­â¥£à¨à®¢ ­¨¥ ¤à®¡­®-à æ¨®­ «ì­®© äã­ªæ¨¨
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¬ë ¯à¥¤« £ ¥¬ ¨á¯®«ì§®¢ âì á«¥¤ãîéãî áå¥¬ã ¤¨ää¥à¥­æ¨à®¢ ­­®£®
¯®¤å®¤  ª ®¡ãç¥­¨î. � ¯à¨¬¥à, ¯à¨ ¢ë¯®«­¥­¨¨ § ¤ ­¨ï: ¢ëç¨á«¨âì
¨­â¥£à «:

∫ x5 − x3 + 2
x4 + 2x2 − 3

dx ¬®¦­® à¥ «¨§®¢ âì á«¥¤ãîé¨¥ íâ ¯ë: 1. �ë-
¤¥«¨âì æ¥«ãî ç áâì; 2. � §«®¦¨âì §­ ¬¥­ â¥«ì ­  ¯à®áâë¥ ¬­®¦¨â¥«¨;
3. �à¥¤áâ ¢¨âì ¤ ­­®¥ ¢ëà ¦¥­¨¥ ¢ ¢¨¤¥ áã¬¬ë ¯à®áâëå ¤à®¡¥© á ­¥-
®¯à¥¤¥«¥­­ë¬¨ ª®íää¨æ¨¥­â ¬¨; 4. � ©â¨ ­¥¨§¢¥áâ­ë¥ ª®íää¨æ¨¥­âë;
5. �ëç¨á«¨âì ¤ ­­ë© ¨­â¥£à «, ¯à¥¤áâ ¢¨¢ ¥£® ¢ ¢¨¤¥ áã¬¬ë ¨­â¥£à «®¢
®â ¯à®áâëå ¤à®¡¥©. �à¨ ¢ë¯®«­¥­¨¨ ¤ ­­®£® ã¯à ¦­¥­¨ï æ¥«¥á®®¡à §­®
à §­ë¥ ¯ã­ªâë à¥è âì à §­ë¬ áâã¤¥­â ¬.

�â ª, ®á®¡®¥ §­ ç¥­¨¥ ¤«ï ¢­¥¤à¥­¨ï ¢ ¯à ªâ¨ªã ¤¨ää¥à¥­æ¨à®¢ ­­®£®
®¡ãç¥­¨ï ¬ â¥¬ â¨ª¥ ¨¬¥¥â ®à£ ­¨§ æ¨ï ¯à¥¤¬¥â­®£® á®¤¥à¦ ­¨ï ãç¥¡-
­®£® ¬ â¥à¨ « , á¨áâ¥¬  ¬ â¥¬ â¨ç¥áª¨å ã¯à ¦­¥­¨©, ®â¢¥ç îé ï ®¯à¥-
¤¥«ñ­­ë¬ ¯®ª § â¥«ï¬, ª ª ­¥®¡å®¤¨¬®¥ ãá«®¢¨¥ ä®à¬¨à®¢ ­¨ï ã áâã¤¥­-
â®¢ ¬ â¥¬ â¨ç¥áª¨å §­ ­¨©, ã¬¥­¨© ¨ ­ ¢ëª®¢.

�������������� ����� �����������
�������� ����������

�¥«ª®¢  �.�., �¨ª à¥¢  �.�.
�®à®­¥¦áª¨© ¨­áâ¨âãâ ��� �®áá¨¨

�¨­ ¬¨ª  íª®­®¬¨ç¥áª¨å ¨ á®æ¨ «ì­ëå ¯à®æ¥áá®¢ á®¢à¥¬¥­­®© ¤¥©áâ-
¢¨â¥«ì­®áâ¨ ¢ë¤¢¨£ ¥â ­®¢ë¥ âà¥¡®¢ ­¨ï ª ¯à®ä¥áá¨®­ «ì­®¬ã áâ ­®¢-
«¥­¨î ãç é¥©áï ¬®«®¤¥¦¨, á¯¥æ¨ «¨áâã-¯à®ä¥áá¨®­ «ã. � á¢ï§¨ á íâ¨¬
 ªâ¨¢¨§¨àã¥âáï ¯à®ä®à¨¥­â®«®£¨ï ª ª ­ ãª , ¢ ª®â®à®© ç¥«®¢¥ª ¢ ¯à®-
ä¥áá¨®­ «ì­®¬ ®à¨¥­â¨à®¢ ­¨¨ à áá¬ âà¨¢ ¥âáï ª ª áã¡ê¥ªâ á®¡áâ¢¥­­®©
¤¥ïâ¥«ì­®áâ¨ ¢ ¢ë¡®à¥ ¯à®ä¥áá¨¨, ¯à®ä¥áá¨®­ «¨§ æ¨¨, ä®à¬¨à®¢ ­¨¨
ª àì¥àë [1].

�à®ä¥áá¨®­ «ì­®¥ ®à¨¥­â¨à®¢ ­¨¥ ç¥«®¢¥ª  | íâ® á«®¦­ë© ¨ ¬­®£®¯-
« ­®¢ë© ¯à®æ¥áá, ®å¢ âë¢ îé¨© §­ ç¨â¥«ì­ë© ¯¥à¨®¤ ¦¨§­¨; ¢ëà ¦ -
¥âáï á®£« á®¢ ­­®áâìî ¡¨®«®£¨ç¥áª¨å ¨ ¯á¨å®«®£¨ç¥áª¨å ®á®¡¥­­®áâ¥© ç¥-
«®¢¥ª  á á®¤¥à¦ ­¨¥¬ ¨ âà¥¡®¢ ­¨ï¬¨ ¯à®ä¥áá¨®­ «ì­®© ¤¥ïâ¥«ì­®áâ¨,  
â ª¦¥ áä®à¬¨à®¢ ­­®áâìî á¯®á®¡­®áâ¨  ¤ ¯â¨à®¢ âìáï ª ¨§¬¥­ïîé¨¬áï
á®æ¨ «ì­®-íª®­®¬¨ç¥áª¨¬ ãá«®¢¨ï¬.

� ¦­¥©è¥© § ¤ ç¥© ¯à®ä¥áá¨®­ «ì­®£® ®à¨¥­â¨à®¢ ­¨ï ¢ ¯à®æ¥áá¥
¯à¥¯®¤ ¢ ­¨ï ¬ â¥¬ â¨ª¨ ï¢«ï¥âáï á®§¤ ­¨¥ ãá«®¢¨© ¤«ï à §¢¨â¨ï ¯à®-
ä¥áá¨®­ «ì­ëå ­ ¬¥à¥­¨© ®¡ãç îé¨åáï; ä®à¬¨à®¢ ­¨¥ ã ­¨å «¨ç­ëå ª -
ç¥áâ¢, á¯®á®¡áâ¢ãîé¨å íää¥ªâ¨¢­®¬ã ¯à®ä¥áá¨®­ «ì­®¬ã á ¬®®¯à¥¤¥«¥-
­¨î, ª®­ªãà¥­â®á¯®á®¡­®áâ¨; ®§­ ª®¬«¥­¨¥ á ¯¥àá¯¥ªâ¨¢­ë¬¨ ­ ¯à ¢«¥-
­¨ï¬¨ ¢ ­ ãª¥ ¨ â¥å­¨ª¥, ¡ §¨àãîé¨¬¨áï ­  ¤®áâ¨¦¥­¨ïå ¬ â¥¬ â¨ª¨;
à áè¨à¥­¨¥ ¯à®ä¥áá¨®­ «ì­®£® ªàã£®§®à .

�à¨­æ¨¯¨ «ì­ë¬ âà¥¡®¢ ­¨¥¬ ª ¯à®¢¥¤¥­¨î à ¡®âë ¯® ¯à®ä¥áá¨®-
­ «ì­®¬ã ®à¨¥­â¨à®¢ ­¨î ¢ ãç¥¡­®¬ ¯à®æ¥áá¥ ¯à¥¯®¤ ¢ ­¨ï ¬ â¥¬ â¨ª¨
ï¢«ï¥âáï á®åà ­¥­¨¥ á®¤¥à¦ ­¨ï ¨ ¯®á«¥¤®¢ â¥«ì­®áâ¨ ãç¥¡­®£® ¬ â¥à¨-
 « . �¥«ì§ï ¨áªãááâ¢¥­­® ¢­¥¤àïâì ¯à®ä¥áá¨®­ «ì­®¥ ®à¨¥­â¨à®¢ ­¨¥ ¢
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ãé¥à¡ á¨áâ¥¬­®¬ã ¨§ãç¥­¨î â®© ¨«¨ ¨­®© â¥¬ë, â ª ª ª ¯®«­ãî ¯à®ä¥á-
á¨®­ «ì­ãî ¨­ä®à¬ æ¨î, ¡«¨§ªãî ª ¨§ãç ¥¬®© â¥¬¥, ¤ âì ­  ãç¥¡­ëå
§ ­ïâ¨ïå ¯® ¬ â¥¬ â¨ª¥ ­¥¢®§¬®¦­®. �â® ¬®¦¥â ­ àãè¨âì «®£¨ç¥áª¨©
å®¤ § ­ïâ¨ï. �¤­ ª® ¯®ª § âì ¯ãâ¨ ¯à ªâ¨ç¥áª®£® ¯à¨¬¥­¥­¨ï ¯®«ãç¥­-
­ëå ¬ â¥¬ â¨ç¥áª¨å §­ ­¨©, ­ æ¥«¨âì ®¡ãç îé¨åáï ­  ®§­ ª®¬«¥­¨¥ á
¢ë¡à ­­®© ¯à®ä¥áá¨¥© ¯® ¤ ­­®© â¥¬ â¨ª¥, ­¥®¡å®¤¨¬®.

�à®ä¥áá¨®­ «ì­®¥ ®à¨¥­â¨à®¢ ­¨¥ ¢ â®© ¨«¨ ¨­®© ¬¥à¥ á«¥¤ã¥â ®áã-
é¥áâ¢«ïâì ¯à¨ «î¡®© ä®à¬¥ ¯à®¢¥¤¥­¨ï ãç¥¡­ëå § ­ïâ¨© ¯® ¬ â¥¬ â¨ª¥,
á®ç¥â ï ¢á¥ ®¯â¨¬ «ì­ë¥ â¥®à¥â¨ç¥áª¨¥ ¨ ¯à ªâ¨ç¥áª¨¥ ¬¥â®¤ë.

� ãç¥¡­®¬ ¯à®æ¥áá¥ ¬ â¥¬ â¨ç¥áª¨¥ á¢¥¤¥­¨ï ¯à®ä®à¨¥­â æ¨®­­®£® å -
à ªâ¥à  ¬®£ãâ ¡ëâì ¢ª«îç¥­ë ¢ á¨áâ¥¬ã ®¯à®á , ®¡êïá­¥­¨ï ­®¢®£® ¬ â¥-
à¨ « , ¥£® § ªà¥¯«¥­¨ï. � å®¤¥ ¨áá«¥¤®¢ ­¨©, ¯à®¢®¤¨¬ëå ¯® ¯á¨å®«®£¨¨
à¥è¥­¨ï ®¡ãç îé¨¬¨áï ¯à®¨§¢®¤áâ¢¥­­®-â¥å­¨ç¥áª¨å § ¤ ç, ãáâ ­®¢«¥­®,
çâ® ¡®«ìèãî âàã¤­®áâì ã ­¨å ¢ë§ë¢ îâ ­ £«ï¤­®-¤¥©áâ¢¥­­ë¥ § ¤ ç¨ ¯®
áà ¢­¥­¨î á â¥ªáâ®¢ë¬¨ § ¤ ç ¬¨  ¡áâà ªâ­®£® á®¤¥à¦ ­¨ï.

� ¦­ë¬ ãá«®¢¨¥¬, á¯®á®¡áâ¢ãîé¨¬ à §¢¨â¨î ¯à®ä¥áá¨®­ «ì­®£® ®à¨-
¥­â¨à®¢ ­¨ï, ï¢«ï¥âáï ¢¢¥¤¥­¨¥ ãç¥¡­ëå § ­ïâ¨© ¯® ¬ â¥¬ â¨ª¥ á ­ ¯à ¢-
«¥­­®áâìî ¯à®ä¥áá¨®­ «ì­®£® ®à¨¥­â¨à®¢ ­¨ï [2{3].

�  ­ è ¢§£«ï¤, ãç¥¡­ë¥ § ­ïâ¨ï ¯® ¬ â¥¬ â¨ª¥ á ­ ¯à ¢«¥­­®áâìî
¯à®ä¥áá¨®­ «ì­®£® ®à¨¥­â¨à®¢ ­¨ï ®¡« ¤ îâ §­ ç¨â¥«ì­ë¬ ¯®â¥­æ¨ «®¬
¤«ï ¯®¤£®â®¢ª¨ ®¡ãç îé¨åáï ª ¡ã¤ãé¥© ¯à®ä¥áá¨®­ «ì­®© ¤¥ïâ¥«ì­®áâ¨,
çâ® ®¡ãá« ¢«¨¢ ¥â ¨å ¢ª«îç¥­¨¥ ¢ ãç¥¡­®-¢®á¯¨â â¥«ì­ë© ¯à®æ¥áá. �¤¥áì
à¥è ¥âáï ­¥ â®«ìª® § ¤ ç  à §¢¨â¨ï ¯à®ä¥áá¨®­ «ì­®£® ®à¨¥­â¨à®¢ ­¨ï,
­® ¨ ãç¨âë¢ ¥âáï à®«ì â¥®à¥â¨ç¥áª¨å §­ ­¨©, ­¥¯à¥àë¢­®áâ¨ ®¡à §®¢ ­¨ï,
  â ª¦¥ à áè¨àï¥âáï ¯à®ä¥áá¨®­ «ì­ë© ªàã£®§®à.

�¤­ ª® ãç¥¡­ë¥ § ­ïâ¨ï ¯® ¬ â¥¬ â¨ª¥ á ­ ¯à ¢«¥­­®áâìî ¯à®ä¥áá¨-
®­ «ì­®£® ®à¨¥­â¨à®¢ ­¨ï ¡ã¤ãâ ®ª §ë¢ âì ¢«¨ï­¨¥ ­  ¯à®æ¥áá ¯à®ä¥áá¨-
®­ «ì­®£® ®à¨¥­â¨à®¢ ­¨ï ¯à¨ ¢ë¯®«­¥­¨¨ ®¯à¥¤¥«¥­­ëå âà¥¡®¢ ­¨©. �
¨å ®á­®¢ã ¯®«®¦¥­ë ®á­®¢­ë¥ ¯à¨­æ¨¯ë ¤¨¤ ªâ¨ª¨, ¢ ç áâ­®áâ¨, ¯à¨­-
æ¨¯ á¢ï§¨ ®¡ãç¥­¨ï á ¦¨§­ìî,   â ª¦¥ ¢¨¤®¨§¬¥­­ë¥ á ãç¥â®¬ á¯¥æ¨ä¨ª¨
à áá¬ âà¨¢ ¥¬ë¥ ä®à¬ë ®¡ãç¥­¨ï.

� ª¨¬ ®¡à §®¬, ãç¥¡­ë¥ § ­ïâ¨ï ¯® ¬ â¥¬ â¨ª¥ á ­ ¯à ¢«¥­­®áâìî
¯à®ä¥áá¨®­ «ì­®£® ®à¨¥­â¨à®¢ ­¨ï á¯®á®¡áâ¢ãîâ à¥è¥­¨î ®á­®¢­®© § -
¤ ç¨ ¢®á¯¨â ­¨ï ¤¨ «¥ªâ¨ç¥áª¨ ¬ëá«ïé¥£®, ¢ëá®ª®­à ¢áâ¢¥­­®£®, ¬ â¥-
¬ â¨ç¥áª¨ £à ¬®â­®£® ç¥«®¢¥ª  á ç¥âª¨¬¨ ¯à®ä¥áá¨®­ «ì­ë¬¨ ®à¨¥­â¨-
à ¬¨, à §¢¨â¨î ¥£® ¯®§­ ¢ â¥«ì­ëå ¨­â¥à¥á®¢,  ªâ¨¢­®áâ¨ ¨ á ¬®áâ®ï-
â¥«ì­®áâ¨. �å á®¤¥à¦ ­¨¥ ¤®«¦­® á®®â¢¥âáâ¢®¢ âì áª«®­­®áâï¬ ¨ ¨­â¥-
à¥á ¬ ®¡ãç îé¨åáï. �ç¥¡­ë¥ § ­ïâ¨ï ¯® ¬ â¥¬ â¨ª¥ á ­ ¯à ¢«¥­­®áâìî
¯à®ä¥áá¨®­ «ì­®£® ®à¨¥­â¨à®¢ ­¨ï ¢ æ¥«®¬ ¯à¨§¢ ­ë ®à¨¥­â¨à®¢ âì ®¡ã-
ç îé¨åáï ­  ¡ã¤ãéãî ¯à®ä¥áá¨®­ «ì­ãî ¤¥ïâ¥«ì­®áâì ¨ á¯®á®¡áâ¢®¢ âì
á®§­ â¥«ì­®¬ã ¢ë¡®àã ¯à®ä¥áá¨¨.
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� ­ áâ®ïé¥¥ ¢à¥¬ï ¢ �®áá¨©áª®¬ ®¡à §®¢ ­¨¨  ªâ¨¢­® ¢­¥¤àïîâáï ¯à®-
æ¥ááë ª®¬¯ìîâ¥à¨§ æ¨¨ ¢ ãç¥¡­®© ¤¥ïâ¥«ì­®áâ¨ ¢ã§®¢. �â¨ ¯à®æ¥ááë ¨£-
à îâ ¢á¥ ¡®«ìèãî à®«ì ¢ ¯à¥®¡à §®¢ ­¨¨ ¢ëáè¥© èª®«ë ¨ ¢á¥ ¡®«ìè¥
®¯à¥¤¥«ïîâ ä®à¬ë ¨ ¬¥â®¤ë ¯®«ãç¥­¨ï ¨ ãá¢®¥­¨ï §­ ­¨© áâã¤¥­â ¬¨.

�à¥¯®¤ ¢ ­¨¥ ¬ â¥¬ â¨ª¨ ¢ �ã¢ èáª®¬ ã­¨¢¥àá¨â¥â¥ ¢¥¤¥âáï á¥©ç á ­ 
¢á¥å ä ªã«ìâ¥â å, ¢ª«îç ï áî¤  ¨ £ã¬ ­¨â à­ë¥ á¯¥æ¨ «ì­®áâ¨. �§ãç¥-
­¨¥ ¬ â¥¬ â¨ª¨ áâã¤¥­â ¬¨ £ã¬ ­¨â à¨ï¬¨ ¨¬¥¥â á¢®¨ ®á®¡¥­­®áâ¨, áà¥¤¨
ª®â®àëå á«¥¤ã¥â ¢ë¤¥«¨âì ¤¢¥:
1) ¢®á¯à¨ïâ¨¥ ¥¥ áâã¤¥­â ¬¨ ¢ §­ ç¨â¥«ì­®© áâ¥¯¥­¨ ­¥ ¯®­¨¬ îé¨å ¬ -

â¥¬ â¨ªã, ¨ ¯®à®© ­¥ ¢®á¯à¨­¨¬ îé¨¬¨ ¬ â¥¬ â¨ªã;
2) ®ç¥­ì ¬ «®¥ ª®«¨ç¥áâ¢® ãç¥¡­ëå ç á®¢, ï¢­® ­¥¤®áâ â®ç­®¥ ¤«ï £«ã¡®-

ª®£® ãá¢®¥­¨ï ª ª®©-«¨¡® ¬ â¥¬ â¨ç¥áª®© â¥®à¨¨.
� á¢ï§¨ á íâ¨¬ ª®¬¯ìîâ¥à­ë¥ â¥å­®«®£¨¨ ï¢«ïîâáï â¥¬ áà¥¤áâ¢®¬, ª®-

â®àë¥ ¬®£ãâ áãé¥áâ¢¥­­® ®¡«¥£ç¨âì ¢®á¯à¨ïâ¨¥ ¨ ¯®­¨¬ ­¨¥ æ¥«¥© ¨ ¯®-
«¥§­®áâ¥© ¬ â¥¬ â¨ç¥áª®£® ®¡à §®¢ ­¨ï.

� á¢ï§¨ á íâ¨¬  ªâã «ì­® à §à ¡®â âì § ­ïâ¨ï, ª®â®àë¥ ¡ë«¨ ¡ë ­ -
¯à ¢«¥­ë ­  ¢®á¯à¨ïâ¨¥ ¨­ä®à¬ æ¨¨ áâã¤¥­â ¬¨ ¢ ­®¢®¬ ¢¨¤¥. � ª¨¬
®¡à §®¬, ­ã¦­® § ¤¥©áâ¢®¢ âì ­¥áª®«ìª® ­ ¯à ¢«¥­¨© ¢®á¯à¨ïâ¨ï ¨­ä®à-
¬ æ¨¨. �à¥¤« £ ¥âáï à §¢¨âì íâ® ¢ âà¥å ­ ¯à ¢«¥­¨ïå, áâã¤¥­â ¤®«¦¥­
¢¨¤¥âì, á«ëè âì ¨ ¨¬¥âì ¢®§¬®¦­®áâì ®¯¥à â¨¢­® § ªà¥¯¨âì ­®¢ë© ¬ â¥-
à¨ «. �«ï íâ®£® ¯®«¥§­® ¯à¥¯®¤­®á¨âì ¬ â¥à¨ « ¢ ­¥áª®«ìª® íâ ¯®¢:
1. �¥ªæ¨ï  ã¤¨ «ì­ ï;
2. �«¥ªâà®­­ë© ¢ à¨ ­â «¥ªæ¨¨ ¤«ï §à¨â¥«ì­®£® ¢®á¯à¨ïâ¨ï ¨­ä®à¬ -

æ¨¨.
�å ¬®¦­® ¯à®¢¥áâ¨ «¨¡® ¯®á«¥¤®¢ â¥«ì­®, «¨¡® á®¢¬¥áâ­®. � ¯¥à¢®¬

á«ãç ¥, áâã¤¥­â á­ ç «  á«ãè ¥â «¥ªæ¨î, § â¥¬ § ªà¥¯«ï¥â ¥¥ §à¨â¥«ì­®.
�® ¢â®à®¬ ¨á¯®«ì§ã¥â áà §ã ¤¢  ¢¨¤  ¯ ¬ïâ¨, çâ® ®¡ëç­® ¤ ¥â «ãçè¨©
à¥§ã«ìâ â.

�«ï ¤®¬ è­¥© à ¡®âë ¯®«¥§­® ¯à¥¤« £ âì â ª¨¥ § ¤ ­¨ï, ª®â®àë¥ ¯à®-
¡ã¦¤ «¨ ¡ë ¨­â¥à¥á áâã¤¥­â  ª ¬ â¥¬ â¨ª¥. �à®¬¥ â®£®, ¢ ¤®¬ è­¨å ãá«®-
¢¨ïå ¨­ä®à¬ æ¨ï ¢®á¯à¨­¨¬ ¥âáï ¡®«¥¥ ¯à®é¥ ¨, á«¥¤®¢ â¥«ì­®, ¬®¦­®
§ ¤ ¢ âì «¥ªæ¨î ¢ í«¥ªâà®­­®¬ ¢ à¨ ­â¥ ­  ¤®¬ ¤«ï ¯®¢â®à¥­¨ï ¨ ¤¥-
â «ì­®£®  ­ «¨§ .

�«ï ¯à®¢¥àª¨ §­ ­¨© á«¥¤ã¥â  ªâ¨¢­® ¯à®¢®¤¨âì â¥áâ¨à®¢ ­¨¥, ª®â®à®¥
¯à®¢®¤¨âáï ­¥¯®áà¥¤áâ¢¥­­® ¯®¤ ª®­âà®«¥¬ ¯à¥¯®¤ ¢ â¥«ï. �¥« â¥«ì­®,
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çâ®¡ë ®­® ¯à®¢®¤¨«®áì ­  ª®¬¯ìîâ¥à¥. �â® ®¡ëç­® ¢®á¯à¨­¨¬ ¥âáï áâã-
¤¥­â ¬¨ ¯à®é¥, ç¥¬ ª®­âà®«ì­ ï à ¡®â , ¤  ¨ ¯à¥¯®¤ ¢ â¥«ï¬ íª®­®¬¨â
á¨«ë ¨ ¢à¥¬ï.

�  ª ¦¤ãî â¥¬ã à §à ¡ âë¢ îâáï § ­ïâ¨ï ¨ ¯à®¢¥à®ç­ë¥ § ¤ ­¨¥ ¢
í«¥ªâà®­­®¬ ¢¨¤¥.

�áå®¤ï ¨§ íâ®£®, âà¥¡ã¥âáï ¯®¤¡¨à âì â¨¯ë § ¤ ç. �ãçè¥ ¢á¥£® ¨å ¯®-
áâà®¨âì â ª¨¬ ®¡à §®¬, çâ®¡ë ®­¨ ¡ë«¨ ¯®­ïâ­ë ¨ ¯à®áâë ¤«ï ¢®á¯à¨ï-
â¨ï. �® ¥áâì, ¡ãª¢ «ì­® à §®¡à âì ¨ ®¡êïá­¨âì § ¤ çã ý­  ¯ «ìæ åþ ç¥à¥§
ª®¬¯ìîâ¥à ¯®íâ ¯­® ¨ ­ £«ï¤­®.

� à¨ ­â®¬ ¤ ­­®£® ¯à¥¤«®¦¥­¨ï ï¢«ï¥âáï á®§¤ ­¨¥ § ­ïâ¨© á ¯®-
¬®éìî ¯à¥§¥­â æ¨©.

� ª ª ª § ­ïâ¨ï ¯à¥¤áâ ¢«ïîâáï ¤«ï áâã¤¥­â®¢ £ã¬ ­¨â à­®£® áª« ¤ 
ã¬ , â® ¨ § ­ïâ¨¥ ­ã¦­® á®¡¨à âì ¨§ á«¥¤ãîé¨å ç áâ¥©:
1. �áâ®à¨ï ¢®§­¨ª­®¢¥­¨ï â®© ¨«¨ ¨­®© ¬ â¥¬ â¨ç¥áª®© â¥®à¨¨;
2. �à® ­ «¨§¨à®¢ âì ¯à¨ç¨­ã ¢®§­¨ª­®¢¥­¨ï íâ®© â¥®à¨¨;
3. � §®¡à âì á¯®á®¡ë à¥è¥­¨ï ¢®§­¨ª îé¨å ¯à®¡«¥¬;
4. �à¨¢¥áâ¨ ¯à¨¬¥àë ¯à¨¬¥­¥­¨ï ¬ â¥¬ â¨ç¥áª¨å §­ ­¨© ­  ¯à ªâ¨ª¥;
5. � ¤ âì ¤®¬ è­¥¥ § ¤ ­¨¥ ¤«ï § ªà¥¯«¥­¨ï ¬ â¥à¨ « , ª®â®à®¥ á®áâ®¨â

¨§ ¢®¯à®á®¢ ¨ ­¥¯®áà¥¤áâ¢¥­­® á ¬¨å § ¤ ç.
6. �à ªâ¨ª®¢ âì ­ ¯¨á ­¨¥ à¥ä¥à â®¢ ¢ ¤¢ãå ä®à¬ å:

{ à¥ä¥à â ¢ ¡ã¬ ¦­®¬ ¢ à¨ ­â¥;
{ ¨ í«¥ªâà®­­®© ¯à¥§¥­â æ¨¨.

7. �à®¢¥àª  §­ ­¨© ¢ ¢¨¤¥ ª®­âà®«ì­ëå à ¡®â ¨ â¥áâ¨à®¢ ­¨ï.
� ª¨¬ ®¡à §®¬, áâã¤¥­âã ¯à¥¤®áâ ¢«ï¥âáï ¢®§¬®¦­®áâì ¯®¤®©â¨ ª ¨§ã-

ç¥­¨î ª ª®©-«¨¡® â¥¬ë á â¢®àç¥áª®© áâ®à®­ë,   á®§¤ ¢ ï á®¡áâ¢¥­­ãî ¯à¥-
§¥­â æ¨î, ®­ § ªà¥¯«ï¥â ¤ ­­ãî ¨­ä®à¬ æ¨î ­  í¬®æ¨®­ «ì­®¬ ãà®¢­¥.
�â® ¤ ¥â ¢®§¬®¦­®áâì ¯à®é¥ § ªà¥¯¨âì í¬®æ¨®­ «ì­®¥ ¢®á¯à¨ïâ¨¥ ¬ â¥-
¬ â¨ç¥áª®© â¥®à¨¨. � ¨­â¥à¥á®¢ âì áâã¤¥­â®¢ ¬ â¥¬ â¨ç¥áª¨¬¨ ¯à®¡«¥-
¬ ¬¨.

�¯¨á®ª «¨â¥à âãàë
1. http://inmarket.biz/;
2. �¥¯¥¥¢  �.�. � ªãàá¥ «¥ªæ¨© ¯® ¢ëáè¥© ¬ â¥¬ â¨ª¥ ¤«ï £ã¬ ­¨â à­ëå ä -

ªã«ìâ¥â®¢ ­  ¯à¨¬¥à¥ ä ªã«ìâ¥â  ¨­®áâà ­­ëå ï§ëª®¢. �ªâã «ì­ë¥ ¯à®¡«¥¬ë
®¡ãç¥­¨ï ¬ â¥¬ â¨ª¥ (� 155-«¥â¨î á® ¤­ï à®¦¤¥­¨ï �.�. �¨á¥«¥¢ ): �àã¤ë
�á¥à®áá¨©áª®© § ®ç­®© ­ ãç­®-¯à ªâ¨ç¥áª®© ª®­ä¥à¥­æ¨¨. { �àñ«: �§¤-¢®
���, �®«¨£à ä¨ç¥áª ï ä¨à¬  ý� àâãèþ, 2007 �. 306{310.

3. �¥¯¥¥¢  �.�. �ã¦­  «¨ ¬ â¥¬ â¨ª  £ã¬ ­¨â à¨î? � â¥à¨ «ë V �á¥à®áá¨©-
áª®© ­ ãç­®-¯à ªâ¨ç¥áª®© ª®­ä¥à¥­æ¨¨ ý�à®¡«¥¬ë ¨­ä®à¬ â¨§ æ¨¨ ®¡à §®-
¢ ­¨ï: à¥£¨®­ «ì­ë©  á¯¥ªâþ. { �¥¡®ªá àë, 25{27  ¯à¥«ï 2007£. { �¥¡®ªá àë,
2006. á 134{138.
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�������� ��������������� �����������
���������-�����������

�à®ä¨¬¥æ �.�.
������ ý�à®á« ¢áª¨© £®áã¤ àáâ¢¥­­ë© â¥å­¨ç¥áª¨© ã­¨¢¥àá¨â¥âþ

e-mail: zemifort@inbox.ru
� á®¢à¥¬¥­­ëå ãá«®¢¨ïå àë­®ç­®© íª®­®¬¨ª¨ áãé¥áâ¢¥­­® ¢®§à®á«¨

âà¥¡®¢ ­¨ï ª ª ç¥áâ¢ã ¯®¤£®â®¢ª¨ ¢ë¯ãáª­¨ª®¢ íª®­®¬¨ç¥áª¨å á¯¥æ¨ «ì-
­®áâ¥© ¢ã§®¢. �®áâ®ï­­ë© à®áâ ®¡ê¥¬  ¨­ä®à¬ æ¨¨, ã¢¥«¨ç¥­¨¥ ª®«¨-
ç¥áâ¢  ¨§ãç ¥¬ëå ¤¨áæ¨¯«¨­ ¯à¨ ­¥¨§¬¥­­ëå áà®ª å ®¡ãç¥­¨ï ¯®áâ ¢¨«¨
¯¥à¥¤ á¨áâ¥¬®© ¯à®ä¥áá¨®­ «ì­®© ¯®¤£®â®¢ª¨ íª®­®¬¨áâ®¢ àï¤ á¥àì¥§­ëå
¯à®¡«¥¬. �«îç¥¢ë¬¨ ¨§ ­¨å ï¢«ïîâáï: ¯¥à¥¢®¤ ¯®¤£®â®¢ª¨ áâã¤¥­â®¢ ­ 
ª ç¥áâ¢¥­­® ­®¢ë© ãà®¢¥­ì, ®â¢¥ç îé¨© á®¢à¥¬¥­­ë¬ âà¥¡®¢ ­¨ï¬ ¬­®£®-
ãà®¢­¥¢®© áâàãªâãàë ¢ëáè¥£® ®¡à §®¢ ­¨ï �®áá¨¨; ¯®¢ëè¥­¨¥ äã­¤ ¬¥­-
â «ì­®áâ¨ ®¡à §®¢ ­¨ï, ¥£® £ã¬ ­¨§ æ¨ï ¨ £ã¬ ­¨â à¨§ æ¨ï ¢ á®ç¥â ­¨¨ á
ãá¨«¥­¨¥¬ ¯à ªâ¨ç¥áª®© ­ ¯à ¢«¥­­®áâ¨; ¨­â¥­á¨ä¨ª æ¨ï ®¡à §®¢ â¥«ì-
­®£® ¯à®æ¥áá  §  áç¥â ®¯â¨¬ «ì­®£® á®ç¥â ­¨ï âà ¤¨æ¨®­­ëå ¨ ­¥âà ¤¨-
æ¨®­­ëå (¨­­®¢ æ¨®­­ëå) ä®à¬, ¬¥â®¤®¢ ¨ áà¥¤áâ¢ ®¡ãç¥­¨ï; ¨­ä®à¬ -
â¨§ æ¨ï ®¡à §®¢ ­¨ï, ®á­®¢ ­­ ï ­  â¢®àç¥áª®¬ ¢­¥¤à¥­¨¨ á®¢à¥¬¥­­ëå
¨­ä®à¬ æ¨®­­ëå â¥å­®«®£¨© ®¡ãç¥­¨ï.

�ë¯ãáª­¨ª¨ íª®­®¬¨ç¥áª¨å á¯¥æ¨ «ì­®áâ¥© ¢ã§®¢ ¤®«¦­ë ã¬¥âì à¥-
è âì ­¥ â®«ìª® â¨¯®¢ë¥ § ¤ ç¨ ãç¥â­®-à áç¥â­®£® å à ªâ¥à , ¯à¨ à¥è¥-
­¨¨ ª®â®àëå ¤®¬¨­¨àãîéãî à®«ì ¨£à ¥â ®¯¥à æ¨®­­ ï á®áâ ¢«ïîé ï, ­®
â ª¦¥ ¨ á«®¦­ë¥ § ¤ ç¨  ­ «¨â¨ç¥áª®£® å à ªâ¥à , ¯à¨ à¥è¥­¨¨ ª®â®-
àëå ¤®¬¨­¨àãîéãî à®«ì ¨£à ¥â ¨­â¥««¥ªâã «ì­ ï á®áâ ¢«ïîé ï, ¡ §¨-
àãîé ïáï ­  ã¬¥­¨¨  ­ «¨§¨à®¢ âì â¥ªãé¥¥ ¨ ¯à®£­®§¨à®¢ âì ¡ã¤ãé¥¥
á®áâ®ï­¨¥ íª®­®¬¨ç¥áª¨å ®¡ê¥ªâ®¢ ¨ ¯à®æ¥áá®¢, ¬ëá«¨âì ¨ ¤¥©áâ¢®¢ âì
¢ ¨§¬¥­ïîé¨åáï ãá«®¢¨ïå, ¬®¤¥«¨à®¢ âì ¨ ­ å®¤¨âì ®¯â¨¬ «ì­ë¥ à¥è¥-
­¨ï, ®á­®¢ ­­ë¥ ­  ¯à¨¬¥­¥­¨¨ á®¢à¥¬¥­­ëå ¬ â¥¬ â¨ç¥áª¨å ¬®¤¥«¥© ¨
¬¥â®¤®¢. � ¨¡®«¥¥ ¨§¢¥áâ­ë¬¨, ¨§ ¯®á«¥¤­¨å ï¢«ïîâáï: ®¯â¨¬¨§ æ¨®­-
­ë¥ ¬®¤¥«¨ ¨ ¬¥â®¤ë (¢ ç áâ­®áâ¨  áá®àâ¨¬¥­â­ ï § ¤ ç  � ­â®à®¢¨ç ,
âà ­á¯®àâ­ ï § ¤ ç , § ¤ ç  ® ­ §­ ç¥­¨ïå ¨ ¤à.), ¡ « ­á®¢ë¥ ¬®¤¥«¨ (¢
ç áâ­®áâ¨ ¬®¤¥«ì ¬¥¦®âà á«¥¢®£® ¡ « ­á  �¥®­âì¥¢ , ¬®¤¥«ì á®®â­®è¥­¨ï
­ æ¨®­ «ì­ëå ¤®å®¤®¢ áâà ­), ¬®¤¥«¨ â¥®à¨¨ ¢¥à®ïâ­®áâ¨ ¨ ¬ â¥¬ â¨ç¥á-
ª®© áâ â¨áâ¨ª¨.

�à¥¡®¢ ­¨¥ ®¡¥á¯¥ç¨âì å®à®èãî ¬ â¥¬ â¨ç¥áªãî ¯®¤£®â®¢ªã ¢ë¯ãáª-
­¨ª®¢ íª®­®¬¨ç¥áª¨å á¯¥æ¨ «ì­®áâ¥© ¢ã§®¢, ¤«ï ª®â®àëå ¬ â¥¬ â¨ª  ï¢-
«ï¥âáï ¨­áâàã¬¥­â®¬ ¯à®ä¥áá¨®­ «ì­®© ¤¥ïâ¥«ì­®áâ¨, ¯à¨å®¤¨â ¢ ¯à®â¨-
¢®à¥ç¨¥ á ã¬¥­ìè îé¨¬áï ª®«¨ç¥áâ¢®¬ ç á®¢, ®â¢¥¤¥­­ëå ­  ¨§ãç¥­¨¥ ¬ -
â¥¬ â¨ª¨. � â ª®© á¨âã æ¨¨ ¯à¥¯®¤ ¢ â¥«ì ®¡ëç­® ¢ë­ã¦¤¥­ ¢¥áâ¨ ®¡ãç¥-
­¨¥ ­  ãà®¢­¥  «£®à¨â¬®¢, ¯à¥­¥¡à¥£ ï á®¤¥à¦ â¥«ì­®© áâ®à®­®© ¬ â¥¬ -
â¨ª¨, ¢®§¬®¦­®áâï¬¨ ¥¥ à §¢¨â¨ï ¢è¨àì ¨ ¢£«ã¡ì, ã¤¥«ïï ®á­®¢­®¥ ¢à¥¬ï
­  ¢ëà ¡®âªã ã¬¥­¨© ¨ ­ ¢ëª®¢ à¥è¥­¨ï â¨¯®¢ëå ¯à¨¬¥à®¢. �®­ïâ­®,
çâ® ¯®¤®¡­®¥ ý¨§ãç¥­¨¥þ ¬ â¥¬ â¨ª¨ ­¥ á¯®á®¡áâ¢ã¥â à §¢¨â¨î ¨­â¥à¥á 
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ª ¯à¥¤¬¥âã ¨ á®§¤ ¥â ¯à®¡«¥¬ë ¢ ¥ñ ®á¢®¥­¨¨. �¤­¨¬ ¨§ ­ ¯à ¢«¥­¨©
à¥è¥­¨ï ¤ ­­®© ¯à®¡«¥¬ë ï¢«ï¥âáï è¨à®ª®¥ ¨á¯®«ì§®¢ ­¨¥ ¢ ®¡à §®¢ -
â¥«ì­®¬ ¯à®æ¥áá¥ áâã¤¥­â®¢-íª®­®¬¨áâ®¢ ¨­â¥£à â¨¢­ëå § ­ïâ¨©, á®ç¥â -
îé¨å ¢ á¥¡¥ ¤¨¤ ªâ¨ç¥áª¨¥ ¥¤¨­¨æë ¬ â¥¬ â¨ª¨, ®¡é¥¯à®ä¥áá¨®­ «ì­ëå
¨ á¯¥æ¨ «ì­ëå ¤¨áæ¨¯«¨­. �à¨ íâ®¬ á«¥¤ã¥â ®â¬¥â¨âì, çâ® ¨á¯®«ì§®¢ ­¨¥
ä¨­ ­á®¢®-íª®­®¬¨ç¥áª¨å §­ ­¨© ­  § ­ïâ¨ïå ¯® ¬ â¥¬ â¨ª¥ ­¥®¡å®¤¨¬®
¨ ¤«ï á ¬®£® ¯à¥¤¬¥â  ¬ â¥¬ â¨ª¨: ¯à¥¤¬¥â­ ï ¨­â¥à¯à¥â æ¨ï ¬­®£¨å ¬ -
â¥¬ â¨ç¥áª¨å ¯®­ïâ¨© ¤¥« ¥â ¨å ¤«ï áâã¤¥­â®¢ ¡®«¥¥ ®á®§­ ­­ë¬¨, ¯®­ï-
â¨ï ­ ¯®«­ïîâáï ­®¢ë¬, ¨­â¥à¥á­ë¬ ¤«ï áâã¤¥­â®¢ á®¤¥à¦ ­¨¥¬. � ª¨¬
®¡à §®¬, ¨á¯®«ì§®¢ ­¨¥ ¨­â¥£à â¨¢­ëå § ­ïâ¨© ¢ ®¡à §®¢ â¥«ì­®¬ ¯à®-
æ¥áá¥ á¯¥æ¨ «¨áâ®¢ ä¨­ ­á®¢®-íª®­®¬¨ç¥áª®£® ¯à®ä¨«ï ¯®¢ëè ¥â ¤¨¤ ª-
â¨ç¥áªãî íää¥ªâ¨¢­®áâì ¯à®¢¥¤¥­¨ï § ­ïâ¨© ¯® ¬ â¥¬ â¨ª¥ ¨ á¯®á®¡áâ-
¢ã¥â ¤®áâ¨¦¥­¨î á«¥¤ãîé¨å ®á­®¢­ëå æ¥«¥©:

1) ®¢« ¤¥­¨¥ á¨áâ¥¬®© ¬ â¥¬ â¨ç¥áª¨å ¯®­ïâ¨©, §­ ­¨©, ã¬¥­¨© ¨ ­ -
¢ëª®¢, ¤ îé¥© æ¥«®áâ­®¥ ¯à¥¤áâ ¢«¥­¨¥ ® ¬ â¥¬ â¨ç¥áª®¬  ¯¯ à â¥, ¨á-
¯®«ì§ã¥¬®¬ ¢ ¯à®ä¥áá¨®­ «ì­®© ¤¥ïâ¥«ì­®áâ¨;

2) ä®à¬¨à®¢ ­¨¥ ã¬¥­¨© ¨ ­ ¢ëª®¢ áâà®¨âì ¬ â¥¬ â¨ç¥áª¨¥ ¬®¤¥«¨
¯à®áâ¥©è¨å íª®­®¬¨ç¥áª¨å ï¢«¥­¨©, ¨áá«¥¤®¢ âì íâ¨ ï¢«¥­¨ï ¯® § ¤ ­­ë¬
¬®¤¥«ï¬;

3) ä®à¬¨à®¢ ­¨¥ ã¬¥­¨© ¨ ­ ¢ëª®¢ à §à ¡ âë¢ âì ­  ®á­®¢¥ ¬ â¥¬ -
â¨ç¥áª¨å ¬®¤¥«¥© ¯à®áâë¥ ¢ëç¨á«¨â¥«ì­ë¥ ¬®¤¥«¨ ­  ¯« âä®à¬¥ â ¡«¨ç-
­®£® ¯à®æ¥áá®à  MS Excel;

4) ä®à¬¨à®¢ ­¨¥ «®£¨ç¥áª®© ¨ í¢à¨áâ¨ç¥áª®© á®áâ ¢«ïîé¨å ¬ëè«¥-
­¨ï,  «£®à¨â¬¨ç¥áª®£® ¬ëè«¥­¨ï, á ¬®áâ®ïâ¥«ì­®áâ¨,  ªâ¨¢­®áâ¨; ¯à¨®¡-
é¥­¨¥ ª ®¯ëâã â¢®àç¥áª®© ¤¥ïâ¥«ì­®áâ¨ ¨ ä®à¬¨à®¢ ­¨¥ ã¬¥­¨ï ¯à¨¬¥-
­ïâì ¥£®.

���������� �������������� ������
���������-�������������

� �����������-������������ ���������

� ¡¨­  �.�.
�®áã¤ àáâ¢¥­­ë© ã­¨¢¥àá¨â¥â | �ëáè ï èª®«  íª®­®¬¨ª¨

�®áª¢ , �®ªà®¢áª¨© ¡ã«ì¢ à, 11, ª ä¥¤à  ¢ëáè¥© ¬ â¥¬ â¨ª¨ ­ 
ä ªã«ìâ¥â¥ íª®­®¬¨ª¨

�¥«.: (495)6211342, e-mail: khabina@hse.ru
� ¯®á«¥¤­¨¥ ¤¥áïâ¨«¥â¨ï ¢ ¯à¨ª« ¤­®© ¬ â¥¬ â¨ª¥ áâ «¨  ªâ¨¢­® à §-

à ¡ âë¢ âìáï ¬ â¥¬ â¨ç¥áª¨¥ ¬®¤¥«¨, ¨¬¥îé¨¥ ¤¨áªà¥â­ë© å à ªâ¥à.
�â¨ ¬®¤¥«¨ ®â­®áïâáï, ¯à¥¦¤¥ ¢á¥£®, ª â¥®à¨¨ ª®««¥ªâ¨¢­ëå à¥è¥­¨©,
ª®â®à ï ¢ª«îç ¥â â ª¨¥ ¢ ¦­¥©è¨¥ à¥§ã«ìâ âë, ª ª â¥®à¥¬  ® ­¥¢®§¬®¦-
­®áâ¨ �àà®ã, â¥®à¨ï ®¡®¡é¥­­ëå ¯ à®á®ç¥â ­¨©, à á¯à¥¤¥«¥­¨¥ ¢«¨ï­¨ï ¢
¢ë¡®à­ëå ®à£ ­ å, á¡ « ­á¨à®¢ ­­®áâì ¢ë¡®à­®£® ®à£ ­ , ¯®«ãç¥­¨¥ á¯à -
¢¥¤«¨¢®£® ¤¥«¥¦  ¨ ¤à.
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� ­­ë¥ ¢®¯à®áë ¨ á®®â¢¥âáâ¢ãîé¨¥ ¬®¤¥«¨, ª ª ¯à ¢¨«®, ¥á«¨ ¨ à á-
á¬ âà¨¢ îâáï ¯à¨ ¯®¤£®â®¢ª¥ áâã¤¥­â®¢ £ã¬ ­¨â à­ëå á¯¥æ¨ «ì­®áâ¥©, â®
­  á ¬ëå ¯®§¤­¨å íâ ¯ å ®¡ãç¥­¨ï | ­  áâ àè¨å ªãàá å ¡ ª « ¢à¨ â 
¨«¨ ¢ ¬ £¨áâà âãà¥ | ¢ à ¬ª å á¯¥æªãàá®¢ ¨«¨ ä ªã«ìâ â¨¢®¢. �¬¥áâ¥ á
â¥¬, íâ¨ ¢®¯à®áë ¬®£ãâ ¡ëâì ¨§«®¦¥­ë ¢ ¤®áâ â®ç­® ¯à®áâ®© ä®à¬¥ ­  á -
¬®© à ­­¥© áâ ¤¨¨ ®¡ãç¥­¨ï áâã¤¥­â®¢-£ã¬ ­¨â à¨¥¢ ­  ®á­®¢¥ ®¡é¥£® ¤«ï
¢á¥å ­¨å ¨ ¤®¢®«ì­® ª®¬¯ ªâ­®£® ¬ â¥¬ â¨ç¥áª®£®  ¯¯ à â  | â¥®à¨¨ ¡¨-
­ à­ëå ®â­®è¥­¨© ¨ â¥®à¨¨ £à ä®¢ | ¨ ¯à¥¤áâ ¢«ïîâ á¥àì¥§­ë© ¨­â¥à¥á
¤«ï ¡ã¤ãé¨å á¯¥æ¨ «¨áâ®¢ ¢ ®¡« áâ¨ íª®­®¬¨ª¨, ã¯à ¢«¥­¨ï, ¯®«¨â®«®£¨¨
¨ ¤à.

�«ï ¢®á¯®«­¥­¨ï ãª § ­­ëå ¯à®¡¥«®¢ ¢ �®áã¤ àáâ¢¥­­®¬ ã­¨¢¥àá¨â¥â¥
| �ëáè ï èª®«  íª®­®¬¨ª¨ à §à ¡®â ­ ¨ ¯à¥¯®¤ ¥âáï ã¦¥ ­¥áª®«ìª® «¥â
­®¢ë© ªãàá ý�¨áªà¥â­ë¥ ¬ â¥¬ â¨ç¥áª¨¥ ¬®¤¥«¨þ, ª®â®àë© à áá¬ âà¨-
¢ ¥âáï ª ª ­¥®¡å®¤¨¬ë© ª®¬¯®­¥­â äã­¤ ¬¥­â «ì­®© ¯®¤£®â®¢ª¨ á®¢à¥-
¬¥­­ëå íª®­®¬¨áâ®¢. �ãàá à ááç¨â ­ ­  28 ç.  ã¤¨â®à­ëå § ­ïâ¨© ¨
¯à¥¤­ §­ ç¥­ ¤«ï áâã¤¥­â®¢ ¯¥à¢®£® ªãàá  ä ªã«ìâ¥â  íª®­®¬¨ª¨. � ­¥¬
¨§ãç îâáï á«¥¤ãîé¨¥ à §¤¥«ë:

{ ¯ à®á®ç¥â ­¨ï (£à äë, ¤¢ã¤®«ì­ë¥ £à äë, ¯ à®á®ç¥â ­¨ï, â¥®à¥¬ 
�®«« , âà ­á¢¥àá «¨ á¥¬¥©áâ¢ ¬­®¦¥áâ¢, § ¤ ç  ® ­ §­ ç¥­¨ïå);

{ ®¡®¡é¥­­ë¥ ¯ à®á®ç¥â ­¨ï, ¨«¨ ¯ à®á®ç¥â ­¨ï ¯à¨ «¨­¥©­ëå ¯à¥¤-
¯®çâ¥­¨ïå ãç áâ­¨ª®¢ (¯à¥¤¯®çâ¥­¨ï ãç áâ­¨ª®¢ ¨ ¯ à®á®ç¥â ­¨ï,
ãáâ®©ç¨¢ë¥ ¯ à®á®ç¥â ­¨ï, ¬ ­¨¯ã«¨à®¢ ­¨¥ ¯à¥¤¯®çâ¥­¨ï¬¨, ¯à¨-
¬¥àë ®¡®¡é¥­­ëå ¯ à®á®ç¥â ­¨©: ­ ¥¬ ¯¥àá®­ « , à á¯à¥¤¥«¥­¨¥ ¯®
ª®¬­ â ¬ ®¡é¥¦¨â¨ï ¨ ¤à.);

{ ¡¨­ à­ë¥ ®â­®è¥­¨ï ¨ äã­ªæ¨¨ ¢ë¡®à  (¡¨­ à­ë¥ ®â­®è¥­¨ï ¨ ¨å
á¢®©áâ¢ , á¯¥æ¨ «ì­ë¥ ª« ááë ¡¨­ à­ëå ®â­®è¥­¨©, ¢ë¡®à ¯® ®â­®-
è¥­¨î ¯à¥¤¯®çâ¥­¨ï);

{ § ¤ ç  £®«®á®¢ ­¨ï (¯à¨¬¥àë ¯à ¢¨« £®«®á®¢ ­¨ï: ¯à ¢¨«® ¯à®áâ®£®
¡®«ìè¨­áâ¢ , ¯ à ¤®ªá �®­¤®àá¥, ¯à ¢¨«® �®à¤ ; ¯ à ¤®ªá �àà®ã,
¯ à ¤®ªá �¥­ , áâà â¥£¨ç¥áª®¥ ¯®¢¥¤¥­¨¥ ãç áâ­¨ª®¢ ¢ § ¤ ç¥ £®«®-
á®¢ ­¨ï);

{ ª®««¥ªâ¨¢­ë¥ à¥è¥­¨ï ­  £à ä¥ (¢­ãâà¥­­ïï ¨ ¢­¥è­ïï ãáâ®©ç¨-
¢®áâì, ï¤à®, ¤àã£¨¥ ­¥«®ª «ì­ë¥ ¯à ¢¨«  ¯à¨­ïâ¨ï ª®««¥ªâ¨¢­ëå
à¥è¥­¨©: ¯®§¨æ¨®­­ë¥ ¯à ¢¨« , ¯à ¢¨« , ¨á¯®«ì§ãîé¨¥ ¬ ¦®à¨â à-
­®¥ ®â­®è¥­¨¥, ¯à ¢¨« , ¨á¯®«ì§ãîé¨¥ ¢á¯®¬®£ â¥«ì­ãî ç¨á«®¢ãî
èª «ã, ¯à ¢¨« , ¨á¯®«ì§ãîé¨¥ âãà­¨à­ãî ¬ âà¨æã, q-� à¥â®¢áª¨¥
¯à ¢¨«  ¡®«ìè¨­áâ¢ ; § ¤ ç  ® «¨¤¥à¥);

{ ª® «¨æ¨¨ ¨ ¢«¨ï­¨¥ £àã¯¯ ¢ ¯ à« ¬¥­â¥ (£®«®á®¢ ­¨¥ á ª¢®â®©, ¨­-
¤¥ªá ¢«¨ï­¨ï � ­æ ä ,  ­ «¨§ ¢«¨ï­¨ï £àã¯¯ ¨ äà ªæ¨© ¢ �®áã¤ à-
áâ¢¥­­®© �ã¬¥ ��, ¨­áâ¨âãæ¨®­ «ì­ë© ¡ « ­á ¢« áâ¨ ¢ �®¢¥â¥ �¨-
­¨áâà®¢ à áè¨à¥­­®£® �¢à®á®î§ , ¨­¤¥ªáë �¥¯«¨{�ã¡¨ª , �¦®­-
á®­ , �¨£¥­ {� ª¥« , �®«¥à {� ª¥« );

{ §­ ª®¢ë¥ £à äë (â¥®à¨ï áâàãªâãà­®£® ¡ « ­á , á¡ « ­á¨à®¢ ­­®áâì
¬ «ëå £àã¯¯, á¡ « ­á¨à®¢ ­­®áâì ¢ë¡®à­®£® ®à£ ­ ,  ­ «¨§ á¡ « ­-
á¨à®¢ ­­®áâ¨ ¯ì¥áë �.�¥ªá¯¨à  ý� ª¡¥âþ);

{ § ¤ ç  ¤¥«¥¦  (¯à®æ¥¤ãà  ý¤¥«¨ ¨ ¢ë¡¨à ©þ, ¬ ­¨¯ã«¨à®¢ ­¨¥, ªà¨-
â¥à¨¨ á¯à ¢¥¤«¨¢®áâ¨ ¤¥«¥¦ , ¯à®æ¥¤ãà  ý¯®¤áâà ¨¢ îé¨©áï ¯®¡¥-
¤¨â¥«ìþ ¨ ¥¥ á¢®©áâ¢ , à¥è¥­¨¥ âàã¤®¢ëå á¯®à®¢, à §à¥è¥­¨¥ â¥àà¨-
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â®à¨ «ì­ëå ª®­ä«¨ªâ®¢, á«¨ï­¨¥ ä¨à¬, à §¤¥« ¨¬ãé¥áâ¢ ).

� ª ¢¨¤­® ¨§ ¯à¥¤áâ ¢«¥­­®£® ¯¥à¥ç­ï ¢®¯à®á®¢, ªãàá ®à¨¥­â¨à®¢ ­
­  ¨§ãç¥­¨¥ ¨¬¥­­® ¯à¨ª« ¤­ëå  á¯¥ªâ®¢ â¥®à¨¨ £à ä®¢, â¥®à¨¨ ¡¨­ à-
­ëå ®â­®è¥­¨©, í«¥¬¥­â®¢ ª®¬¡¨­ â®à¨ª¨ ¨ ¤à. �£® ¯®áâà®¥­¨¥ ¨¬¥¥â
àï¤ ®á®¡¥­­®áâ¥©, ­ ¯à ¢«¥­­ëå ­  ãáâà ­¥­¨¥ ­¥¤®áâ âª®¢ á¢®©áâ¢¥­­ëå
âà ¤¨æ¨®­­®¬ã ¨§«®¦¥­¨î ¢®¯à®á®¢ ¤¨áªà¥â­®© ¬ â¥¬ â¨ª¨, ¯à¨ ª®â®à®¬
áâà®¨âáï ®¡è¨à­ ï ¬ â¥¬ â¨ç¥áª ï â¥®à¨ï, ¨ â®«ìª® ¯®â®¬ à áá¬ âà¨¢ -
îâáï ®â¤¥«ì­ë¥ ¥¥ ¯à ªâ¨ç¥áª¨¥ ¯à¨«®¦¥­¨ï, ç é¥ ¢á¥£® ­¥ á¢ï§ ­­ë¥ á
íª®­®¬¨ª®©. � ª®© ¯®¤å®¤ ­¥ á¯®á®¡áâ¢ã¥â ãá¢®¥­¨î ªãàá  áâã¤¥­â ¬¨-
íª®­®¬¨áâ ¬¨ ¨ á®§¤ ¥â ¢¯¥ç â«¥­¨¥ ®â®à¢ ­­®áâ¨ ªãàá  ®â ¯à ªâ¨ç¥áª¨å
­ã¦¤. � ¬¨ ¯à¥¤« £ ¥âáï ¯à®¡«¥¬­®-®à¨¥­â¨à®¢ ­­ë© ¯®¤å®¤: ¢ ­ ç «¥
ª ¦¤®© â¥¬ë à áá¬ âà¨¢ ¥âáï àï¤ ª®­ªà¥â­ëå ¯à ªâ¨ç¥áª¨å § ¤ ç ¨ ¯à®-
¡«¥¬, § ¨¬áâ¢®¢ ­­ëå ¨§ á®æ¨ «ì­®-íª®­®¬¨ç¥áª®© ¨ ¯®«¨â¨ç¥áª®© áä¥à
¦¨§­¨ á®¢à¥¬¥­­®£® ®¡é¥áâ¢ . � â¥¬ ¯® ­¨¬ áâà®ïâáï á®®â¢¥âáâ¢ãîé¨¥
¬ â¥¬ â¨ç¥áª¨¥ ¬®¤¥«¨. � «¥¥ ¤«ï ®¯¨á ­¨ï ¨ ¨§ãç¥­¨ï ¤ ­­ëå ¬®¤¥«¥©
¯à¥¤« £ ¥âáï ª®¬¯ ªâ­ë© ¬ â¥¬ â¨ç¥áª¨©  ¯¯ à â. �à¨¬¥­¥­¨¥ íâ®£® ¬ -
â¥¬ â¨ç¥áª®£®  ¯¯ à â  ¨ ¯®§¢®«ï¥â à¥è âì à ­¥¥ ¯®áâ ¢«¥­­ë¥ § ¤ ç¨,  
â ª¦¥ áâ ¢¨âì ¨ à¥è âì ­®¢ë¥ § ¤ ç¨.

� ������� � �������������� �������������
���������-������������� ���������

�®àª¨­  �.�.
�®áã¤ àáâ¢¥­­ë© ã­¨¢¥àá¨â¥â | �ëáè ï èª®«  íª®­®¬¨ª¨, ä ªã«ìâ¥â

íª®­®¬¨ª¨
�®áª¢ , �®ªà®¢áª¨© ¡ã«., ¤. 11

�¥«.: (495)7729590, ¤®¡. 2074, e-mail: khorkina@hse.ru
� ­ áâ®ïé¥¥ ¢à¥¬ï ¬ â¥¬ â¨ç¥áª¨¥ ¬¥â®¤ë ¨ ¬®¤¥«¨ ï¢«ïîâáï ã­¨¢¥à-

á «ì­ë¬ ¨­áâàã¬¥­â «ì­ë¬ áà¥¤áâ¢®¬, ¯®§¢®«ïîé¨¬ ®áãé¥áâ¢«ïâì ¡®«¥¥
¢ëá®ª¨© ãà®¢¥­ì ä®à¬ «¨§ æ¨¨ ¨  ¡áâà ªâ­®£® ®¯¨á ­¨ï ­ ¨¡®«¥¥ ¢ ¦-
­ëå ¨ áãé¥áâ¢¥­­ëå á¢ï§¥© ¯à¨ ¨áá«¥¤®¢ ­¨¨ íª®­®¬¨ç¥áª¨å ®¡ê¥ªâ®¢ ¨
ï¢«¥­¨©, ®æ¥­¨¢ âì ä®à¬ã ¨ ¯ à ¬¥âàë § ¢¨á¨¬®áâ¥© ¬¥¦¤ã ­¨¬¨, ¯®«ã-
ç âì ­®¢ë¥ §­ ­¨ï, ®¯à¥¤¥«ïâì ­ ¨«ãçè¨¥ à¥è¥­¨ï ¢ § ¤ ­­®© á¨âã æ¨¨,
ä®à¬ã«¨à®¢ âì ¢ë¢®¤ë,  ¤¥ª¢ â­ë¥ ¨§ãç ¥¬®¬ã ®¡ê¥ªâã, ª®¬¯ ªâ­® ¨§-
« £ âì ®á­®¢­ë¥ â¥®à¥â¨ç¥áª¨¥ ¯®«®¦¥­¨ï íª®­®¬¨ç¥áª®© ­ ãª¨.

� ¬¥â¨¬, çâ® ¬ â¥¬ â¨ç¥áª¨¥ ¬¥â®¤ë ­ ç «¨ ¯à¨¬¥­ïâìáï ¢ íª®­®¬¨ª¥
¥é¥ ¢ �VII ¢¥ª¥. � á¥à¥¤¨­¥ ¤ ­­®£® áâ®«¥â¨ï  ­£«¨ç ­¨­ �. �¥ââ¨ (1623{
1689), ª®â®à®£® ¯à¨­ïâ® áç¨â âì ¯¥à¢ë¬ ¯à®ä¥áá¨®­ «ì­ë¬ íª®­®¬¨áâ®¬,
¨á¯®«ì§ãï ¬ â¥¬ â¨ç¥áª¨©  ¯¯ à â, § «®¦¨« ®á­®¢ë íª®­®¬¨ç¥áª®© áâ -
â¨áâ¨ª¨, ­ §¢ ¢ íâã ®¡« áâì §­ ­¨© ý¯®«¨â¨ç¥áª®©  à¨ä¬¥â¨ª®©þ.

� á«¥¤ãîé¥¬ áâ®«¥â¨¨ ¬ â¥¬ â¨ç¥áª¨¥ ¬¥â®¤ë ¢ íª®­®¬¨ç¥áª¨å ¨á-
á«¥¤®¢ ­¨ïå ¨á¯®«ì§®¢ «¨áì ¢ ®á­®¢­®¬ ¤«ï ¯®áâà®¥­¨ï ¨««îáâà â¨¢­ëå
¬®¤¥«¥© íª®­®¬¨ç¥áª¨å ¯à®æ¥áá®¢.
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�¤­¨¬ ¨§ ¯¥à¢ëå ¨á¯®«ì§®¢ âì  ¯¯ à â ¬ â¥¬ â¨ç¥áª®£®  ­ «¨§  ¢ íª®-
­®¬¨ª¥ áâ « ¯àãááª¨© î­ª¥à ¨ íª®­®¬¨áâ-«î¡¨â¥«ì �. �î­¥­ (1783{1850).

� �IX ¢¥ª¥ áä®à¬¨à®¢ « áì ã¦¥ æ¥« ï ¬ â¥¬ â¨ç¥áª ï èª®« , ¯à¥¤-
áâ ¢¨â¥«¨ ª®â®à®© ¢­¥á«¨ §­ ç¨â¥«ì­ë© ¢ª« ¤ ¢ ¬®¤¥«¨à®¢ ­¨¥ íª®­®¬¨-
ç¥áª¨å ¯à®æ¥áá®¢ (�. �¤¦ã®àâ, �. �¦¥¢®­á, �. � «ìà á ¨ ¤à.).

� �X áâ®«¥â¨¨ ¬ â¥¬ â¨ç¥áª¨¥ ¬¥â®¤ë ¬®¤¥«¨à®¢ ­¨ï íª®­®¬¨ª¨ ¯®-
«ãç¨«¨ á¢®¥ ¤ «ì­¥©è¥¥ à §¢¨â¨¥. � ¨å ¨á¯®«ì§®¢ ­¨¥¬ á¢ï§ ­ë ¯à ª-
â¨ç¥áª¨ ¢á¥ ¨áá«¥¤®¢ ­¨ï, ã¤®áâ®¥­­ë¥ �®¡¥«¥¢áª®© ¯à¥¬¨¨ ¯® íª®­®¬¨ª¥
(à ¡®âë �. �¥®­âì¥¢ , �. � ¬ãí«ìá®­ , �. �®«®ã, �. �¨ªá  ¨ ¤à.). �â¨
à ¡®âë § «®¦¨«¨ ¯à®£à¥áá ¢ à §«¨ç­ëå ®¡« áâïå ¯à¨ª« ¤­®© ¬ â¥¬ â¨ª¨
| â¥®à¨¨ ¨£à, ¬ â¥¬ â¨ç¥áª®£® ¯à®£à ¬¬¨à®¢ ­¨ï, ¬ â¥¬ â¨ç¥áª®© áâ -
â¨áâ¨ª¨. �­â¥à¥á¥­ â®â ä ªâ, çâ® ¯¥à¢ë¬¨ « ãà¥ â ¬¨ �®¡¥«¥¢áª®© ¯à¥-
¬¨¨ §  ¢ë¤ îé¨¥áï § á«ã£¨ ¢ ®¡« áâ¨ íª®­®¬¨ª¨ ¢ 1969 £. áâ «¨ ­¥ ýç¨á-
âë¥þ â¥®à¥â¨ª¨ ¢ ®¡« áâ¨ íª®­®¬¨ç¥áª®© ­ ãª¨,   íª®­®¬¨áâë-¬ â¥¬ â¨ª¨
�. �¨­¡¥à£¥­ ¨ �. �à¨è §  à §à ¡®âªã ¬ â¥¬ â¨ç¥áª¨å ¬¥â®¤®¢  ­ «¨§ 
íª®­®¬¨ç¥áª¨å ¯à®æ¥áá®¢.

�§ ­ è¨å á®®â¥ç¥áâ¢¥­­¨ª®¢ �®¡¥«¥¢áª®© ¯à¥¬¨¨ ¢ 1975 £. ¡ë« ã¤®á-
â®¥­ ¬ â¥¬ â¨ª ¨ íª®­®¬¨áâ �.�. � ­â®à®¢¨ç (1912{1986) §  à §à ¡®âªã
¬¥â®¤  ®¯â¨¬ «ì­®£® ¯« ­¨à®¢ ­¨ï à¥áãàá®¢. �á¥ ¨áá«¥¤®¢ ­¨ï �.�. � ­-
â®à®¢¨ç  ¡ë«¨ ¢ë¯®«­¥­ë ­  ®á­®¢¥ è¨à®ª®£® ¨á¯®«ì§®¢ ­¨ï ¬ â¥¬ â¨-
ç¥áª®£®  ¯¯ à â , ¯®íâ®¬ã á¢®î �®¡¥«¥¢áªãî «¥ªæ¨î ®­ â ª ¨ ­ §¢ «:
ý� â¥¬ â¨ª  ¢ íª®­®¬¨ª¥: ¤®áâ¨¦¥­¨ï, âàã¤­®áâ¨, ¯¥àá¯¥ªâ¨¢ëþ.

�à®¬¥ �.�. � ­â®à®¢¨ç  ¥é¥ ­¥áª®«ìª® « ãà¥ â®¢ �®¡¥«¥¢áª®© ¯à¥¬¨¨
¡ë«¨ ¢ëå®¤æ ¬¨ ¨§ �®áá¨¨. �à¥¤¨ ­¨å: íª®­®¬¨áâ � ©¬®­ (�¥¬¥­) �ã§­¥æ
(1901{1985) §  à ¡®âë ¢ ®¡« áâ¨ â¥®à¨¨ íª®­®¬¨ç¥áª®£® à®áâ , �. �¥®­âì¥¢
(1905{1998) |  ¢â®à è¨à®ª® ¯à¨¬¥­ï¥¬®£® ¢ íª®­®¬¨ª¥ ¬¥â®¤  ý§ âà âë-
¢ë¯ãáªþ ¨ �. �ãà¢¨æ (à®¤. ¢ 1917 £.) | « ãà¥ â �®¡¥«¥¢áª®© ¯à¥¬¨¨
2007 £. §  ¨áá«¥¤®¢ ­¨ï ¢ ®¡« áâ¨ â¥®à¨¨ ¨£à ¨ ¯à¨­ïâ¨ï ®¯â¨¬ «ì­ëå
à¥è¥­¨©.

�¤­¨¬¨ ¨§ ïàª¨å à®áá¨©áª¨å ¯à¥¤áâ ¢¨â¥«¥© ¬ â¥¬ â¨ç¥áª®© èª®«ë ¢
¯®«¨â¨ç¥áª®© íª®­®¬¨ª¥ ­ ç «  �X ¢¥ª , ¢­¥áè¨¬¨ §­ ç¨â¥«ì­ë© ¢ª« ¤
¢ ¬ â¥¬ â¨ç¥áª®¥ ¬®¤¥«¨à®¢ ­¨¥ íª®­®¬¨ç¥áª¨å ¯à®æ¥áá®¢, áâ «¨ â ª¦¥
íª®­®¬¨áâë �.�. �¬¨âà¨¥¢ (1868{1913) ¨ �.�. �«ãæª¨© (1880{1948). �á-
­®¢­®© § á«ã£®© �.�. �¬¨âà¨¥¢  áâ «  à §à ¡®âª  ¬ â¥¬ â¨ç¥áª®£®  ­ -
«¨§  â¥®à¨¨ æ¥­­®áâ¨ �. �¨ª à¤®. �.�. �«ãæª¨© | íª®­®¬¨áâ, áâ â¨áâ¨ª
¨ ¬ â¥¬ â¨ª | ¢­¥á §­ ç¨â¥«ì­ë© ¢ª« ¤ ¢ à §à ¡®âªã ¬ â¥¬ â¨ç¥áª®©
â¥®à¨¨ ¯®âà¥¡«¥­¨ï.

� 30{50-¥ £®¤ë ¢ ®¡« áâ¨ ¨áá«¥¤®¢ ­¨ï ¯à®¡«¥¬ à®áá¨©áª®© íª®­®¬¨ª¨
á ¯®¬®éìî ¬ â¥¬ â¨ç¥áª¨å ¬¥â®¤®¢ § ¬¥â­®£® ¯à®£à¥áá  ­¥ ­ ¡«î¤ «®áì.

�ª®­®¬¨ª®-¬ â¥¬ â¨ç¥áª¨¥ ¨áá«¥¤®¢ ­¨ï ¢ �®áá¨¨ ¢­®¢ì ¢®§®¡­®¢¨-
«¨áì «¨èì ¢ 60{80-¥ £®¤ë �� áâ®«¥â¨ï. � íâ®â ¯¥à¨®¤ ¯®ï¢«ï¥âáï ¬­®-
¦¥áâ¢® à ¡®â, ¯®á¢ïé¥­­ëå à¥è¥­¨î è¨à®ª®£® ªàã£  ¯à®¡«¥¬ ¯« ­®¢®©
íª®­®¬¨ª¨.

� ­ áâ®ïé¥¥ ¢à¥¬ï ®á®¡ãî  ªâã «ì­®áâì ¯à¨®¡à¥â îâ ¨áá«¥¤®¢ ­¨ï ¢
®¡« áâ¨ ¬ â¥¬ â¨ç¥áª®£® ¬®¤¥«¨à®¢ ­¨ï íª®­®¬¨ç¥áª¨å ¯à®æ¥áá®¢ ¯¥à¥-
å®¤­®£® ¯¥à¨®¤ .

�¥§î¬¨àãï áª § ­­®¥, § ¬¥â¨¬, çâ®, ¢®®àã¦ ï ¨áá«¥¤®¢ â¥«¥© ¬®é-
­ë¬¨ áà¥¤áâ¢ ¬¨ ­ ãç­®£® ¯®¨áª ,  ­ «¨§  ¨ ¯à®£­®§¨à®¢ ­¨ï, ¬ â¥¬ â¨-
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ç¥áª ï ­ ãª  à §¢¨¢ ¥âáï ¨ á ¬ . �®¤ ¢«¨ï­¨¥¬ ¯®âà¥¡­®áâ¥© íª®­®¬¨ª¨
¯®ï¢¨«¨áì ¨ ¯®ï¢«ïîâáï ­®¢ë¥ à §¤¥«ë ¬ â¥¬ â¨ª¨: ¬ â¥¬ â¨ç¥áª ï íª®-
­®¬¨ª , íª®­®¬¥âà¨ª , «¨­¥©­®¥ ¯à®£à ¬¬¨à®¢ ­¨¥, â¥®à¨ï ¯à¨­ïâ¨ï ®¯-
â¨¬ «ì­ëå à¥è¥­¨© ¨ ¤à. �á¥ íâ® ¯à¨¢¥«® ª â®¬ã, çâ® á®¢à¥¬¥­­ë©  ¯¯ -
à â ¬ â¥¬ â¨ç¥áª¨å ¬¥â®¤®¢ ¤«ï à¥è¥­¨ï íª®­®¬¨ç¥áª¨å ¨ ã¯à ¢«¥­ç¥á-
ª¨å § ¤ ç ¯à¥¢à â¨«áï ¢ á ¬®áâ®ïâ¥«ì­ãî ­ ãç­ãî ¨ ¯à¨ª« ¤­ãî ®¡« áâì

����������� ���������� �������� �������
��� ��� � ���� ���� �� ����������

�ë£ ­®¢ �.�.
� èª¨àáª¨© £®áã¤ àáâ¢¥­­ë© ã­¨¢¥àá¨â¥â

�ä , 450015,  .ï. 8
e-mail: TsyganovSI@ufanet.ru

� áá®¢ë¥ â¥áâ¨à®¢ ­¨ï áâ ­®¢ïâáï ®¤­¨¬ ¨§ ¢ ¦­ëå í«¥¬¥­â®¢ á®¢à¥-
¬¥­­®£® ¯¥¤ £®£¨ç¥áª®£® ¯à®æ¥áá . �¤­¨¬¨ ¨§ á ¬ëå ¨§¢¥áâ­ëå ï¢«ïîâáï
¥¤¨­ë© £®áã¤ àáâ¢¥­­ë© íª§ ¬¥­ ¤«ï ¢ë¯ãáª­¨ª®¢ áà¥¤­¨å ãç¥¡­ëå § ¢¥-
¤¥­¨© ¨  ¡¨âãà¨¥­â®¢ ¢ëáè¥© èª®«ë,   â ª¦¥ �­â¥à­¥â-íª§ ¬¥­ ¢ áä¥à¥
¯à®ä¥áá¨®­ «ì­®£® ®¡à §®¢ ­¨ï (����), ­ ¯à ¢«¥­­ë© ­  ¯à®¢¥àªã ¢ë-
¯®«­¥­¨ï âà¥¡®¢ ­¨© �®áã¤ àáâ¢¥­­ëå ®¡à §®¢ â¥«ì­ëå áâ ­¤ àâ®¢ ¯à®-
ä¥áá¨®­ «ì­®£® ®¡à §®¢ ­¨ï. �á«¨ ¯¥à¢ë© ¯à®¢®¤¨âáï ¢ ¡« ­®ç­®© ä®à¬¥
á ¯®á«¥¤ãîé¥© ª®¬¯ìîâ¥à­®-íªá¯¥àâ­®© ¯à®¢¥àª®©, â® ¢â®à®© ¯à®¢®¤¨âáï
¢ ä®à¬¥ ª®¬¯ìîâ¥à­®£® â¥áâ¨à®¢ ­¨ï áâã¤¥­â®¢ ¢ on-line à¥¦¨¬¥. ��� ¯®
¬ â¥¬ â¨ª¥ á®¤¥à¦¨â 26 § ¤ ­¨©, 21 ¨§ ª®â®àëå ®æ¥­¨¢ ¥âáï ¢ ¤¨å®â®¬¨-
ç¥áª®© èª «¥ (­¥¯à ¢¨«ì­®-¯à ¢¨«ì­®, 0 ¡ ««®¢ | 1 ¡ ««),   5 § ¤ ­¨©
| ¢ ¯®«¨â®¬¨ç¥áª®© èª «¥ (¤¢ãå- ¨ ç¥âëà¥å¡ ««ì­ë¥ § ¤ ­¨ï). �®«ã-
ç¥­­ë© ¨á¯ëâã¥¬ë¬ ¯¥à¢¨ç­ë© ¡ «« ¯¥à¥¢®¤¨âáï ¢ ¨â®£®¢ãî ®æ¥­ªã ­ 
®á­®¢¥ ®¤­®¯ à ¬¥âà¨ç¥áª®© ¬®¤¥«¨ � è .

�à¨­æ¨¯¨ «ì­® ¨­ ï ¬®¤¥«ì ®æ¥­¨¢ ­¨ï ¢ë¡à ­  ¢ ����. �ââ¥áâ æ¨-
®­­ë¥ ¯¥¤ £®£¨ç¥áª¨¥ ¨§¬¥à¨â¥«ì­ë¥ ¬ â¥à¨ «ë ¯® ª ¦¤®© ¤¨áæ¨¯«¨­¥,
¯® ª®â®à®© ¯à®¢®¤¨âáï íª§ ¬¥­, à §¡¨âë ­  ¤¨¤ ªâ¨ç¥áª¨¥ ¥¤¨­¨æë ���.
� ¯à¨¬¥à, íª§ ¬¥­ ¯® ¬ â¥¬ â¨ª¥ ¤«ï áâã¤¥­â®¢, ®¡ãç îé¨åáï ¯® á¯¥æ¨-
 «ì­®áâ¨ ý�à¨ª« ¤­ ï ¬ â¥¬ â¨ª  ¨ ¨­ä®à¬ â¨ª þ, à §¡¨â ­  6 ¤¨¤ ª-
â¨ç¥áª¨å ¥¤¨­¨æ: «¨­¥©­ ï  «£¥¡à ,  ­ «¨â¨ç¥áª ï £¥®¬¥âà¨ï, ¬ â¥¬ -
â¨ç¥áª¨©  ­ «¨§, ª®¬¯«¥ªá­ë©  ­ «¨§, £ à¬®­¨ç¥áª¨©  ­ «¨§, àï¤ë. �®
ª ¦¤®© �� ¯à¥¤« £ ¥âáï ®â 4 ¤® 8 § ¤ ­¨©. �â®¡ë �� ¡ë«  § áç¨â ­ 
áâã¤¥­âã, ®­ ¤®«¦¥­ à¥è¨âì ­¥ ¬¥­¥¥ ¯®«®¢¨­ë § ¤ ­¨© ¯® ¤ ­­®© ¤¨¤ ª-
â¨ç¥áª®© ¥¤¨­¨æ¥. �âã¤¥­â ¯à¨§­ ¥âáï ®á¢®¨¢è¨¬ ¤¨áæ¨¯«¨­ã, ¥á«¨ á¤ ¥â
¢á¥ ¤¨¤ ªâ¨ç¥áª¨¥ ¥¤¨­¨æë ¤¨áæ¨¯«¨­ë.

�¥á¬®âàï ­  áâ®«ì §­ ç¨â¥«ì­ãî à §­¨æã ¢ ¬¥â®¤ å ®æ¥­¨¢ ­¨ï à¥§ã«ì-
â â®¢ â¥áâ¨à®¢ ­¨ï, ®¤¨­ ¨§ ¯¥à¢ëå íâ ¯®¢ ¢á¥© ¯à®æ¥¤ãàë,   ¨¬¥­­® íâ ¯
à §à ¡®âª¨ â¥áâ®¢ëå § ¤ ­¨© ¤«ï ¤¢ãå ¤ ­­ëå ¬¥à®¯à¨ïâ¨© ¯à ªâ¨ç¥áª¨
®¤¨­ ª®¢. �  ¬ â¥¬ â¨ç¥áª®¬ ä ªã«ìâ¥â¥ � èª¨àáª®£® £®áã¤ àáâ¢¥­­®£®
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ã­¨¢¥àá¨â¥â  ¢ 2002 £®¤ã á«®¦¨« áì ­ ãç­ ï £àã¯¯ , ®¤­¨¬ ¨§ ­ ¯à ¢«¥-
­¨© ¤¥ïâ¥«ì­®áâ¨ ª®â®à®© ï¢«ï¥âáï à §à ¡®âª  â¥áâ®¢ëå § ¤ ­¨ï ¤«ï ���
¯® ¬ â¥¬ â¨ª¥. � 2007 ç«¥­ë íâ®© £àã¯¯ë ¢ª«îç¨«¨áì ¢ à §à ¡®âªã â¥á-
â®¢ëå ¬ â¥à¨ «®¢ ���� ���� ¯® ¬ â¥¬ â¨ª¥. �  íâ® ¢à¥¬ï á®áâ ¢«¥­®
¡®«¥¥ 2200 § ¤ ­¨© ��� ¨ ¡®«¥¥ 1100 § ¤ ­¨© ����.

�¥â®¤¨ª  à §à ¡®âª¨ â¥áâ®¢ëå § ¤ ­¨© å®à®è® à §à ¡®â ­  ¢ à ¬ª å
®¡é¥© â¥®à¨¨ ¯¥¤ £®£¨ç¥áª¨å ¨§¬¥à¥­¨©. � ­ ¬, ª ª ª à §à ¡®âç¨ª ¬,
à ¡®â  ¯®áâã¯ ¥â ¯®á«¥ â®£® ª ª à §à ¡®â ­  áâàãªâãà  ¨ á¯¥æ¨ä¨ª æ¨ï
â¥áâ , á®§¤ ­ë ª®¤¨ä¨ª â®à ¨ â ¡«¨æ  ¯®âà¥¡­®áâ¥© § ¤ ­¨©. � ¡«¨æ  ¯®-
âà¥¡­®áâ¥© á®¤¥à¦¨â ¨­ä®à¬ æ¨î ¯® ª ª¨¬ à §¤¥« ¬ ¨«¨ ¤¨¤ ªâ¨ç¥áª¨¬
¥¤¨­¨æ ¬ ¨ ª ª®£® ãà®¢­ï á«®¦­®áâ¨ ¤®«¦­ë ¡ëâì § ¤ ­¨ï. � ª¦¥ â ¬
®â®¡à ¦ ¥âáï ¢ ª ª®© ä®à¬¥ ¤®«¦­® ¡ëâì â® ¨«¨ ¨­®¥ § ¤ ­¨¥. � ��� ¯®
¬ â¥¬ â¨ª¥ ¡ë¢ îâ § ¤ ­¨ï á ¢ë¡®à®¬ ®â¢¥â , § ¤ ­¨ï ­  ¤®¯®«­¥­¨¥ ¨
§ ¤ ­¨ï á à §¢¥à­ãâë¬ ®â¢¥â®¬. � ���� íâ® § ¤ ­¨ï á ¢ë¡®à®¬ ®â¢¥â ,
§ ¤ ­¨ï ­  ¤®¯®«­¥­¨¥, § ¤ ­¨ï ­  ãáâ ­®¢«¥­¨¥ á®®â¢¥âáâ¢¨ï.

�à¨ à §à ¡®âª¥ § ¤ ­¨© á ¢ë¡®à®¬ ®â¢¥â  ®á®¡®¥ ¢­¨¬ ­¨¥ ®¡à é ¥âáï
­  á®§¤ ­¨¥ ¤¨áâà ªâ®à®¢, â® ¥áâì ­¥¢¥à­ëå ¢ à¨ ­â®¢ ®â¢¥â®¢. �à¨â¥à¨¨
á®áâ ¢«¥­¨ï § ¤ ­¨© ��� âà¥¡ãîâ, çâ®¡ë ª ¦¤ë© ¤¨áâà ªâ®à ¢ë¡¨à «¨
­¥ ¬¥­¥¥ 5% ¨á¯ëâã¥¬ëå. �«ï § ¤ ­¨© ���� â¥å­®«®£¨ï á®áâ ¢«¥­¨ï
¯à¥¤ãá¬ âà¨¢ ¥â ãª § ­¨¥ ­¥¢¥à­®£® å®¤  à ááã¦¤¥­¨ï, ¢ à¥§ã«ìâ â¥ ª®-
â®à®£® ¯®«ãç ¥âáï ¤ ­­ë© ¤¨áâà ªâ®à.

�¤­ ª® á ¬®© £« ¢­®© á«®¦­®áâìî ¯à¨ á®áâ ¢«¥­¨¨ § ¤ ­¨© ï¢«ï¥âáï
á®®â¢¥âáâ¢¨¥ ¥¥ áâ â¨áâ¨ç¥áª¨å å à ªâ¥à¨áâ¨ª, ª®â®àë¥ ¡ã¤ãâ ¯®«ãç¥­ë ¢
à¥§ã«ìâ â¥ ¢ë¯®«­¥­¨ï â¥áâ , â¥¬ å à ªâ¥à¨áâ¨ª ¬, ª®â®àë¥ âà¥¡ã¥â á¯¥-
æ¨ä¨ª æ¨ï. � ��� ¯àï¬® ãª §ë¢ ¥âáï ¤¨ ¯ §®­, ¢ ª®â®àë© ¤®«¦¥­ ¯®-
¯ áâì ¯à®æ¥­â ¯à ¢¨«ì­® à¥è¨¢è¨å ¤ ­­®¥ § ¤ ­¨¥ ¨á¯ëâã¥¬ëå. � ����
ãª §ë¢ ¥âáï ¢à¥¬ï, §  ª®â®à®¥ ¤®«¦¥­ á¯à ¢¨âìáï ¢ § ¤ ­¨¥¬ ¨á¯ëâã¥¬ë©.
� ¬ â¥¬ â¨ª¥ íâ® 2 ¬¨­ãâë. � ª à¥§ã«ìâ â, ¢ ��� ¯® ¬ â¥¬ â¨ª¥ § ¤ ­¨ï
¢ àì¨àãîâáï ¯® á«®¦­®áâ¨,   ¢ ���� ¢á¥ § ¤ ­¨ï ®â­®áïâáï ª «¥£ª¨¬,
çâ®, ¯® ­ è¥¬ã ¬­¥­¨î, ¯à ¢¨«ì­®.

�®«¥¥ ¯à®áâ®© ¯ãâì à¥è¥­¨ï ¯à®¡«¥¬ë  ¯à¨®à­®© ®æ¥­ª¨ á«®¦­®áâ¨
§ ¤ ­¨ï á®áâ®¨â ¢ ®¯®à¥ ­  íªá¯¥àâ­ë¥ ®æ¥­ª¨ á®áâ ¢¨â¥«ï ¨«¨ £àã¯¯ë á®-
áâ ¢¨â¥«¥© â¥áâ . �â® ¢¯®«­¥ ¯à¨¥¬«¥¬ë© ¬¥â®¤, ®¤­ ª®, ¢á¥ ¦¥ ¯à¨ íâ®¬
­¥®¡å®¤¨¬® ¯à®¢®¤¨âì  ¯à®¡ æ¨î å®âï ¡ë ç áâ¨ § ¤ ­¨©. � ­ è¥© ¨áá«¥-
¤®¢ â¥«ìáª®© £àã¯¯¥ ®¡ï§ â¥«ì­®© ¯à ªâ¨ª®© ï¢«ï¥âáï á¡®à ¨­ä®à¬ æ¨¨
­  áâ â¨áâ¨ç¥áª¨ §­ ç¨¬ëå £àã¯¯ å ¨á¯ëâã¥¬ëå, ¯à¨ç¥¬ ¯à®¢®¤¨âáï  ­ -
«¨§ ª ª ª« áá¨ç¥áª¨¬¨ ¬¥â®¤ ¬¨ ¬ â¥¬ â¨ç¥áª®© â¥®à¨¨ ¯¥¤ £®£¨ç¥áª¨å
¨§¬¥à¥­¨©, â ª ¨ ¬¥â®¤ ¬¨ IRT.

�¯¨á®ª «¨â¥à âãàë
1. �ë£ ­®¢ �.�. � â¥¬ â¨ç¥áª¨¥ â¥®à¨¨ ¯¥¤ £®£¨ç¥áª¨å ¨§¬¥à¥­¨©. { �ä : �¤-

¢¨á, 2007. { 92 á.
2. �ë£ ­®¢ �.�. � â¥¬ â¨ç¥áª ï ®¡à ¡®âª  à¥§ã«ìâ â®¢ ¯¥¤ £®£¨ç¥áª®£® â¥áâ¨-

à®¢ ­¨ï. { �ä : ��� � è��, 2007. { 72 á.
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�������������� ����������
��������������� �����������

��� ���������� ������������ ��������

� ¡ ­®¢  �.�.
��� ��� ý�®¬®àáª¨© £®áã¤ àáâ¢¥­­ë© ã­¨¢¥àá¨â¥â ¨¬¥­¨

�.�. �®¬®­®á®¢ þ
163060, �®áá¨ï, £. �àå ­£¥«ìáª, ã«. �à¨æª®£®,68 ª®à¯.�

e-mail: shabanova.maria@pomorsu.ru
�®¢à¥¬¥­­ë© íâ ¯ à¥ä®à¬¨à®¢ ­¨ï ¬ â¥¬ â¨ç¥áª®£® ®¡à §®¢ ­¨ï á¢ï-

§ ­ ­¥ â®«ìª® á à §¢¨â¨¥¬ ¬ â¥¬ â¨ª¨, ¨§¬¥­¥­¨¥¬ á®æ¨ «ì­®£® § ª § ,
­® ¨ á ª®à¥­­ë¬¨ ¨§¬¥­¥­¨ï¬¨, ¯à®¨§®è¥¤è¨¬¨ ¢ ®á­®¢ ­¨ïå ¯¥¤ £®£¨-
ç¥áª®© ­ ãª¨. �­¨ å à ªâ¥à¨§ãîâáï ª ª ¯¥à¥å®¤ ª ­®¢®© ®¡à §®¢ â¥«ì­®©
¯ à ¤¨£¬¥. �â® âà¥¡ã¥â ¯¥à¥®á¬ëá«¥­¨ï àï¤  ¯¥¤ £®£¨ç¥áª¨å ª â¥£®à¨©, ¢
â®¬ ç¨á«¥ ¯®­ïâ¨©: ýá®¤¥à¦ ­¨¥ ®¡à §®¢ ­¨ïþ ¨ ýá®¤¥à¦ ­¨¥ ®¡ãç¥­¨ïþ.
�á«¨ à ­¥¥ (¢ à ¬ª å ý§­ ­¨¥¢®-¯à®á¢¥â¨â¥«ìáª®©þ ¯ à ¤¨£¬ë) íâ¨ ¯®­ï-
â¨ï âà ªâ®¢ «¨áì ª ª á¨­®­¨¬ë (ãá¢®¥­­ë© á®æ¨ «ì­ë© ®¯ëâ), â® â¥¯¥àì
¢ à ¬ª å ­®¢®© ý«¨ç­®áâ­® ®à¨¥­â¨à®¢ ­­®©þ ¯ à ¤¨£¬ë á¬ëá« ¨å áâ -
­®¢¨âáï à §«¨ç­ë¬. �®¤ á®¤¥à¦ ­¨¥¬ ®¡à §®¢ ­¨ï (ª®­ªà¥â­®£® ãç¥­¨ª 
­  ¤ ­­®¬ íâ ¯¥ ¥£® à §¢¨â¨ï) ¯®­¨¬ ¥âáï â¥¯¥àì á®¤¥à¦ ­¨¥ ¯à®æ¥áá 
¯à®£à¥áá¨¢­ëå ¨§¬¥­¥­¨© á¢®©áâ¢ ¨ ª ç¥áâ¢ «¨ç­®áâ¨, ª®â®àë¥ ï¢«ïîâáï
à¥§ã«ìâ â®¬ ¢§ ¨¬®¤¥©áâ¢¨ï á®æ¨ «ì­®-ªã«ìâãà­®£® ¨ «¨ç­®áâ­®£® ®¯ëâ 
ç¥«®¢¥ª . �®¤ á®¤¥à¦ ­¨¥¬ ®¡ãç¥­¨ï | á¨áâ¥¬  ¯à®¤ãªâ®¢ á®æ¨ «ì­®£®
®¯ëâ  (®â®¡à ­­ëå ¢ á®®â¢¥âáâ¢¨¨ á æ¥«ï¬¨ ®¡ãç¥­¨ï, ¯¥¤ £®£¨ç¥áª¨  ¤ ¯-
â¨à®¢ ­­ëå, ¯à¥¤áâ ¢«¥­­ëå ¢ ä®à¬¥ ãç¥¡­®© ¨­ä®à¬ æ¨¨), ¯®¤«¥¦ é¨å
ãá¢®¥­¨î ¢ ¯à®æ¥áá¥ ®¡ãç¥­¨ï. � ª¨¬ ®¡à §®¬, á®¤¥à¦ ­¨¥ ®¡ãç¥­¨ï ¢ë-
áâã¯ ¥â «¨èì ª ª áà¥¤áâ¢® ä®à¬¨à®¢ ­¨ï á®¤¥à¦ ­¨ï ®¡à §®¢ ­¨ï.

�®¢ë¥ ¯à¥¤áâ ¢«¥­¨ï ® á®®â­®è¥­¨¨ ¯®­ïâ¨© á®¤¥à¦ ­¨¥ ®¡ãç¥­¨ï ¨
á®¤¥à¦ ­¨¥ ®¡à §®¢ ­¨ï áãé¥áâ¢¥­­® ¬¥­ïîâ ­ ãç­ë¥ ¯à¥¤áâ ¢«¥­¨ï ®
â®¬, ª ª ¤®«¦­® ®áãé¥áâ¢«ïâìáï ¯à®¥ªâ¨à®¢ ­¨¥ á®¤¥à¦ ­¨ï ®¡à §®¢ -
­¨ï. � à ¬ª å ¤¨¤ ªâ¨ç¥áª®£® ¯®¤å®¤  (�.�. �¥à­¥à, �.�. �ª âª¨­ ¨
¤à.) à¥è¥­¨¥ íâ®© § ¤ ç¨ ®áãé¥áâ¢«ï«®áì á«¥¤ãîé¨¬ ®¡à §®¬:

{ ®¯à¥¤¥«¥­¨î áâàãªâãàë á®¤¥à¦ ­¨ï ®¡à §®¢ ­¨ï ¯®¤å®¤¨«¨ ¯ãâ¥¬
¢ë¯®«­¥­¨ï ¢ á®æ¨ «ì­®¬ ®¯ëâ¥ í«¥¬¥­â®¢, ®â¢¥ç îé¨å §  ¢ë¯®«­¥-
­¨¥ à §«¨ç­ëå ®¡é¥áâ¢¥­­ëå äã­ªæ¨©: á®§¤ ­¨¥ ª àâ¨­ë ¬¨à , ¢®á-
¯à®¨§¢¥¤¥­¨¥ ªã«ìâãàë ¨ ¥¥ á®åà ­¥­¨¥, ¤ «ì­¥©è¥¥ à §¢¨â¨¥ ªã«ì-
âãàë, à¥£ã«ïæ¨ï ¯®âà¥¡­®áâ¥© ç¥«®¢¥ª ;

{ ª ¦¤®¬ã äã­ªæ¨®­ «ì­®¬ã ª®¬¯®­¥­âã ®¡é¥áâ¢¥­­®£® ®¯ëâ  ¡ë«
¯®áâ ¢«¥­ ¢ á®®â¢¥âáâ¢¨¥ í«¥¬¥­â á®¤¥à¦ ­¨ï ®¡à §®¢ ­¨ï: ­ ãç-
­ë¥ §­ ­¨ï, ®¯ëâ à¥¯à®¤ãªâ¨¢­®© ¤¥ïâ¥«ì­®áâ¨ (ã¬¥­¨ï ¨ ­ ¢ëª¨),
®¯ëâ â¢®àç¥áª®© ¤¥ïâ¥«ì­®áâ¨, ®¯ëâ í¬®æ¨®­ «ì­®-æ¥­­®áâ­ëå ®â-

577



­®è¥­¨©;
{ ¡ë«® ãáâ ­®¢«¥­®, çâ® íâ¨ í«¥¬¥­âë ¨¥à àå¨ç¥áª¨ á¢ï§ ­ë: ä®à¬¨-

à®¢ ­¨¥ ¯à¥¤è¥áâ¢ãîé¨å í«¥¬¥­â®¢ ¬®¦¥â ®áãé¥áâ¢«ïâìáï ®â¤¥«ì­®
®â ¯®á«¥¤ãîé¨å, å®âï ª ¦¤ë© ¯®á«¥¤ãîé¨© ­¥¢®§¬®¦¥­ ¡¥§ ¯à¥¤ë-
¤ãé¨å;

{ ¯à®¥ªâ¨à®¢ ­¨¥ íâ¨å ª®¬¯®­¥­â®¢ ¯à®å®¤¨«® ­¥áª®«ìª® ¯®á«¥¤®¢ -
â¥«ì­ëå íâ ¯®¢-ãà®¢­¥©: ãà®¢¥­ì ®¡é¥¤¨¤ ªâ¨ç¥áª¨å ¯à¥¤áâ ¢«¥­¨©
(áâàãªâãà , á®áâ ¢, äã­ªæ¨¨), ãà®¢¥­ì ãç¥¡­®£® ¯à¥¤¬¥â  (¨áâ®ç-
­¨ª¨, ä ªâ®àë, á®¤¥à¦ â¥«ì­®¥ ­ ¯®«­¥­¨¥ á®áâ ¢ , ãç¥¡­ë¥ ¯à®-
£à ¬¬ë), ãà®¢¥­ì ãç¥¡­ëå ¬ â¥à¨ «®¢ (ãç¥¡­ ï ¨­ä®à¬ æ¨ï, á¨á-
â¥¬ë ãç¥¡­ëå § ¤ ­¨©, «®£¨ª  à §¢¥àâë¢ ­¨ï) ¨ ãà®¢¥­ì ãç¥¡­®£®
¯à®æ¥áá  (¢¨¤ ¨ á¯®á®¡ ®à£ ­¨§ æ¨¨ ãç¥¡­®£® ¢§ ¨¬®¤¥©áâ¢¨ï).

�®¢ë¥ ¯à¥¤áâ ¢«¥­¨ï ¯®áâ ¢¨«¨ ¯®¤ á®¬­¥­¨¥ á¯à ¢¥¤«¨¢®áâì ¯¥à¢ëå
âà¥å ¯ã­ªâ®¢ ¢ íâ®© áå¥¬¥. �¢â®àë à §«¨ç­ëå ª®­æ¥¯æ¨© á®¤¥à¦ ­¨ï ®¡-
à §®¢ ­¨ï áâ «¨ ¢ª«îç âì ¢ ¥£® áâàãªâãàã ­®¢ë¥ ª®¬¯®­¥­âë, ¢ëï¢«ïâì
­®¢ë¥ á¢ï§¨ ¬¥¦¤ã ­¨¬¨. �¥è ï ¯à®¡«¥¬ã ®¯à¥¤¥«¥­¨ï à®«¨ ¨ ¬¥áâ  ¬¥â®-
¤®«®£¨ç¥áª¨å §­ ­¨© ¢ áâàãªâãà¥ á®¤¥à¦ ­¨ï ¬ â¥¬ â¨ç¥áª®£® ®¡à §®¢ -
­¨ï, ¬ë ¯®ª § «¨, çâ® §­ ­¨ï íâ®£® ¢¨¤  ï¢«ïîâáï ä®­®¢ë¬ ª®¬¯®­¥­â®¬
ª ¦¤®£® í«¥¬¥­â  á®¤¥à¦ ­¨ï ®¡à §®¢ ­¨ï (áå¥¬  1). �â® ®¯à¥¤¥«ï¥âáï
â¥¬, çâ® ¬¥â®¤®«®£¨ç¥áª¨¥ §­ ­¨ï | íâ® §­ ­¨ï ® ­®à¬ å ®áãé¥áâ¢«¥­¨ï
ãç¥¡­®-¯®§­ ¢ â¥«ì­®© ¤¥ïâ¥«ì­®áâ¨, ¢ ª®â®à®© ¯à®¨áå®¤¨â ä®à¬¨à®¢ -
­¨¥ ­ ãç­ëå §­ ­¨©, ®¯ëâ  à¥¯à®¤ãªâ¨¢­®©, â¢®àç¥áª®© ¤¥ïâ¥«ì­®áâ¨ á
®¯®à®© ­  «¨ç­®áâ­ë© ®¯ëâ ãç é¨åáï. � ãá«®¢¨ïå á¯¥æ¨ «ì­® ®à£ ­¨-
§®¢ ­­®£® ®¡ãç¥­¨ï ¬ â¥¬ â¨ª¥ ä®­®¢ë¥ ¬¥â®¤®«®£¨ç¥áª¨¥ §­ ­¨ï ¬®£ãâ
¢ë¤¥«¨âìáï ¢ ®â­®á¨â¥«ì­® á ¬®áâ®ïâ¥«ì­ë© í«¥¬¥­â á®¤¥à¦ ­¨ï ®¡à -
§®¢ ­¨ï ¡®«¥¥ ¢ëá®ª®£® ¨¥à àå¨ç¥áª®£® ãà®¢­ï (áå¥¬  2). �â® ¯®§¢®«¨â
ç¥«®¢¥ªã ¯à¨®¡à¥áâ¨ á¯®á®¡­®áâ¨ ª á ¬®®¡ãç¥­¨î, á ¬®à¥£ã«ïæ¨¨ á¢®¥©
¯®§­ ¢ â¥«ì­®© ¤¥ïâ¥«ì­®áâ¨.

� ����� ������� � ����� ���������������
������� ��� �������� 10{11 �������

(���������� �������)

� ¡ã­¨­ �.�., �à®ª®äì¥¢ �.�.
����, ����

e-mail: aaprokof@yandex.ru

�¢â®àáª¨¬ ª®««¥ªâ¨¢®¬ ¢ á®áâ ¢¥ � ¡ã­¨­ �.�, �à®ª®äì¥¢ �.�.,
�«¥©­¨ª �.�., �®ª®«®¢  �.�. á®§¤ ­ ãç¥¡­®-¬¥â®¤¨ç¥áª¨© ª®¬¯«¥ªâ ¯®
ªãàáã ý�«£¥¡à . � ç «  ¬ â¥¬ â¨ç¥áª®£®  ­ «¨§ þ ¤«ï 10{11 ª« áá®¢,
®à¨¥­â¨à®¢ ­­ë© ­  ¯à¥¯®¤ ¢ ­¨¥ ¢ èª®« å ¨ ª« áá å á ã£«ã¡«¥­­ë¬ ¨§ã-
ç¥­¨¥¬ ¬ â¥¬ â¨ª¨ ¢ ®¡ê¥¬¥ 6{8 ç á®¢ ¢ ­¥¤¥«î.

�ç¥¡­®-¬¥â®¤¨ç¥áª¨© ª®¬¯«¥ªâ ¢ª«îç ¥â ¢ á¥¡ï:
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1) ãç¥¡­¨ª¨  «£¥¡àë ¨ ­ ç « ¬ â¥¬ â¨ç¥áª®£®  ­ «¨§  ¤«ï 10 ¨ 11 ª« áá®¢
(2 ª­¨£¨);

2) ¬¥â®¤¨ç¥áª¨¥ à¥ª®¬¥­¤ æ¨¨ ¨ ¤¨¤ ªâ¨ç¥áª¨¥ ¬ â¥à¨ «ë (2 ª­¨£¨);
3) § ¤ ç­¨ª ¯® ªãàáã  «£¥¡àë ¨ ­ ç « ¬ â¥¬ â¨ç¥áª®£®  ­ «¨§ .

�à¨ á®§¤ ­¨¨ íâ®£® ª®¬¯«¥ªâ   ¢â®à ¬¨ ¨á¯®«ì§®¢ ­ë ¬­®£®«¥â­¨©
®¯ëâ ¢ ®à£ ­¨§ æ¨¨ ¨ ¯à®¢¥¤¥­¨¨ ¢áâã¯¨â¥«ì­ëå íª§ ¬¥­®¢ ¢ ����
¨ ����, çâ¥­¨ï «¥ªæ¨© ­  ªãàá å ¯®¢ëè¥­¨ï ª¢ «¨ä¨ª æ¨¨ ãç¨â¥«¥©
áà¥¤­¨å èª®«, à ¡®â  ¯® á®§¤ ­¨î ãç¥¡­ëå ¯®á®¡¨© ¯® ¬ â¥¬ â¨ª¥ ¤«ï
áà¥¤­¥© ¨ ¢ëáè¥© èª®«ë, ®¯ëâ ¯à¥¯®¤ ¢ ­¨ï ¬ â¥¬ â¨ª¨ ¢ ä¨§¨ª®-
¬ â¥¬ â¨ç¥áª®¬ �¨æ¥¥ ü 1557 �¥«¥­®£à ¤áª®£® ®ªàã£  £. �®áª¢ë.

� 2007 £®¤ã ¢ ¨§¤ â¥«ìáâ¢¥ ý�¨­®¬. � ¡®à â®à¨ï §­ ­¨©þ ¢ëè«¨ ¨§
¯¥ç â¨ ãç¥¡­¨ª ¨ ¬¥â®¤¨ç¥áª®¥ ¯®á®¡¨¥ ¤«ï 10 ª« áá .

� ¯¥à¢®© £« ¢¥ ãç¥¡­¨ª  ¤«ï 10 ª« áá  ¨§ãç îâáï í«¥¬¥­âë ¬ â¥¬ -
â¨ç¥áª®© «®£¨ª¨ (¢ëáª §ë¢ ­¨ï ¨ ®¯¥à æ¨¨ ­ ¤ ­¨¬¨, ¯àï¬ ï ¨ ®¡à â­ ï
â¥®à¥¬ë, ­¥®¡å®¤¨¬ë¥ ¨ ¤®áâ â®ç­ë¥ ãá«®¢¨ï, ¯à¨­æ¨¯ ¯®«­®© ¤¨§êî­ª-
æ¨¨). �®«ìè®¥ ¢­¨¬ ­¨¥ ã¤¥«ï¥âáï ¯®áâà®¥­¨î ®âà¨æ ­¨© ¢ëáª §ë¢ ­¨©
¨ ®á®¡¥­­® â ª¨å, ª®â®àë¥ á®¤¥à¦ â §­ ª¨ ®¡é­®áâ¨ ¨ áãé¥áâ¢®¢ ­¨ï. �â 
£« ¢  § ª« ¤ë¢ ¥â ®á­®¢ë «®£¨ç¥áª®© ªã«ìâãàë ãç é¨åáï, ­¥®¡å®¤¨¬®©
¤«ï ®á¢®¥­¨ï äã­¤ ¬¥­â «ì­ëå ¯®­ïâ¨© ªãàá  ¬ â¥¬ â¨ª¨.

�« ¢ë ý�¨á«®¢ë¥ ¬­®¦¥áâ¢ þ, ý�ã­ªæ¨¨þ, ý�«£¥¡à ¨ç¥áª¨¥ ãà ¢­¥-
­¨ï ¨ ­¥à ¢¥­áâ¢ þ, ý�¨áâ¥¬ë  «£¥¡à ¨ç¥áª¨å ãà ¢­¥­¨©þ ¯à¥¤­ §­ ç¥­ë
¤«ï ¡®«¥¥ £«ã¡®ª®£® ¨§ãç¥­¨ï à §¤¥«®¢ ¬ â¥¬ â¨ª¨, ¢å®¤ïé¨å ¢ ¯à®-
£à ¬¬ã ®á­®¢­®© èª®«ë (7{9 ª« ááë).

�« ¢  ý�®¬¯«¥ªá­ë¥ ç¨á« þ ¯®¬¥é¥­  ¢ ãç¥¡­¨ª¥ ¯¥à¥¤ £« ¢®© ý�­®-
£®ç«¥­ë ®â ®¤­®© ¯¥à¥¬¥­­®©þ, çâ® ¯®§¢®«ï¥â ­ å®¤¨âì à §«®¦¥­¨¥ ¬­®£®-
ç«¥­  á ¤¥©áâ¢¨â¥«ì­ë¬¨ ª®íää¨æ¨¥­â ¬¨ ­  «¨­¥©­ë¥ ¨ ª¢ ¤à â¨ç­ë¥
¬­®¦¨â¥«¨.

� £« ¢¥ ý�à¥¤¥« ¨ ­¥¯à¥àë¢­®áâì äã­ªæ¨¨þ, ¢ ®â«¨ç¨¥ ®â ®¡ëç­ëå
èª®«ì­ëå ãç¥¡­¨ª®¢, ¢¢¥¤¥­ë ¯®­ïâ¨ï â®ç­ëå £à ­¥© ç¨á«®¢®£® ¬­®-
¦¥áâ¢ , áä®à¬ã«¨à®¢ ­  (¡¥§ ¤®ª § â¥«ìáâ¢ ) â¥®à¥¬  ® áãé¥áâ¢®¢ ­¨¨
â®ç­ëå £à ­¥© ¨ ­  ¥¥ ®á­®¢¥ ®¯à¥¤¥«¥­ë  à¨ä¬¥â¨ç¥áª¨¥ ®¯¥à æ¨¨ ­ ¤
¤¥©áâ¢¨â¥«ì­ë¬¨ ç¨á« ¬¨. � íâ®© £« ¢¥ ¤ ­® ®¯à¥¤¥«¥­¨¥ ¯à¥¤¥«  ç¨á«®-
¢®© ¯®á«¥¤®¢ â¥«ì­®áâ¨, ç áâ¨ç­® ¤®ª § ­ë á¢®©áâ¢  áå®¤ïé¨åáï ¯®á«¥-
¤®¢ â¥«ì­®áâ¥©, ¤®ª § ­  â¥®à¥¬  ® ¯à¥¤¥«¥ ¬®­®â®­­®© ¯®á«¥¤®¢ â¥«ì-
­®áâ¨, áä®à¬ã«¨à®¢ ­ë ¤¢  ®¯à¥¤¥«¥­¨ï ¯à¥¤¥«  äã­ªæ¨¨ ¢ â®çª¥ (á ¯®-
¬®éìî ®ªà¥áâ­®áâ¥© ¨ ¯®á«¥¤®¢ â¥«ì­®áâ¥©).

� § ª«îç¨â¥«ì­®© £« ¢¥ ãç¥¡­¨ª  ý�â¥¯¥­­ ï, ¯®ª § â¥«ì­ ï ¨ «®£ -
à¨ä¬¨ç¥áª ï äã­ªæ¨¨þ ¡®«ìè®¥ ¢­¨¬ ­¨¥ ã¤¥«¥­® ®¯à¥¤¥«¥­¨î ¯®ª § -
â¥«ì­®© äã­ªæ¨¨, ¨ ç áâ¨ç­® ¤®ª § ­ë ¥¥ á¢®©áâ¢ .

� ª ¦¤®© £« ¢¥ ãç¥¡­¨ª  ¤«ï 10 ª« áá  ¯à¥¤áâ ¢«¥­® ¤®áâ â®ç­®¥ ª®-
«¨ç¥áâ¢® à §­®ãà®¢­¥¢ëå ¯à¨¬¥à®¢, ¯®§¢®«ïîé¨å ãç é¨¬áï ãá¢®¨âì â¥®-
à¥â¨ç¥áª¨© ¬ â¥à¨ « ¨ à §«¨ç­ë¥ ¬¥â®¤ë à¥è¥­¨ï ¯à¨« £ ¥¬ëå § ¤ ç.

�¥â®¤¨ç¥áª®¥ ¯®á®¡¨¥ ª ãç¥¡­¨ªã 10 ª« áá  ¯à¥¤­ §­ ç¥­® ¤«ï ãç¨-
â¥«¥©, à ¡®â îé¨å ¢ ª« áá å ä¨§¨ª®-¬ â¥¬ â¨ç¥áª®£® ¨ ¥áâ¥áâ¢¥­­®­ ãç-
­®£® ¯à®ä¨«¥©. � ¦¤ë© ¥£® ¯ à £à ä á®¤¥à¦¨â ªà âª®¥ ¨§«®¦¥­¨¥ â¥®à¥-
â¨ç¥áª®£® ¬ â¥à¨ «  ¨ ¯®¤à®¡­ë© à §¡®à ¡®«ìè®£® ª®«¨ç¥áâ¢  ¯à¨¬¥à®¢,
¨««îáâà¨àãîé¨å ¯à¨¬¥­¥­¨¥ à §«¨ç­ëå ¯à¨¥¬®¢ ¨ ¬¥â®¤®¢ à¥è¥­¨ï § -
¤ ç,   ¢ ª ¦¤ãî £« ¢ã ¯®á®¡¨ï ¢ª«îç¥­ë á ¬®áâ®ïâ¥«ì­ë¥ ¨ ª®­âà®«ì­ë¥
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à ¡®âë,   â ª¦¥ ¤®¬ è­¨¥ § ¤ ­¨ï. � ª®­æ¥ ¯®á®¡¨ï ¯à¨¢¥¤¥­® ¯à¨¬¥à­®¥
¯®ãà®ç­®¥ ¯« ­¨à®¢ ­¨¥ ãç¥¡­®£® ¬ â¥à¨ « .

�¢â®àë ¯®« £ îâ, çâ® ¨á¯®«ì§®¢ ­¨¥ ¢ ãç¥¡­®¬ ¯à®æ¥áá¥ á®§¤ ­­®£®
¨¬¨ ãç¥¡­®-¬¥â®¤¨ç¥áª®£® ª®¬¯«¥ªâ  ¬®¦¥â ®¡¥á¯¥ç¨âì ä®à¬¨à®¢ ­¨¥
¯à®ç­ëå §­ ­¨©, ã¬¥­¨© ¨ ­ ¢ëª®¢, ­¥®¡å®¤¨¬ëå ãç é¨¬áï ¤«ï ¨â®£®¢®©
 ââ¥áâ æ¨¨ ¯® ¬ â¥¬ â¨ª¥ §  ªãàá áà¥¤­¥© èª®«ë ¨ ãá¯¥è­®£® ¯à®¤®«¦¥-
­¨ï ®¡à §®¢ ­¨ï.

��� ��������� ������������� ���������
� �������� ����������

� ¬áãâ¤¨­®¢  �.�.
���� (���)

�®áª¢ , �¥­¨­£à ¤áª¨© ¯à®á¯¥ªâ, 64

�ãé¥áâ¢¥­­ë¬ ¯®§­ ¢ â¥«ì­ë¬ ¯à¥¯ïâáâ¢¨¥¬ ¤«ï áâã¤¥­â®¢ ¢
à¥è¥­¨¨ § ¤ ç ï¢«ï¥âáï ãáâ ­®¢¨âì ®â­¥á¥­­®áâì áî¦¥â  § ¤ ç¨ ª
®¯à¥¤¥«¥­­®¬ã ¬ â¥¬ â¨ç¥áª®¬ã ®¡ê¥ªâã, ­ ¯à¨¬¥à, ª á«ãç ©­®¬ã á®-
¡ëâ¨î ¨«¨ á«ãç ©­®© ¢¥«¨ç¨­¥, ¢á«¥¤áâ¢¨¥ íâ®£® ¯à®æ¥áá à¥è¥­¨ï áâ ­®-
¢¨âáï á¢®¡®¤­® à §¡à®á ­­ë¬. �á¥ íâ® ¢ëà ¦ ¥â á®áâ®ï­¨¥ à áâ¥àï­-
­®áâ¨ áâã¤¥­â®¢. �¯ëâ­ë¥ ¯¥¤ £®£¨ £®¢®àïâ: ýáâã¤¥­â â¥àï¥âáï, ¡¥à¥âáï
â® §  ®¤­®, â® §  ¤àã£®¥ (­¥ ¤®¢®¤ï ¤® ª®­æ )þ. � áâ¥àï­­®áâì, | ­ å®-
¤¨¬ ¬ë ¢ á«®¢ à¥, | ýá®áâ®ï­¨¥ § ¬¥è â¥«ìáâ¢ , ¯®â¥àï á®¡à ­­®áâ¨.
. . . � áâ¥àï­­ë© (. . . ­¥ §­ îé¨© ª ª ¯®áâã¯ âì, ¤¥©áâ¢®¢ âì ¨ â.¯.). . .
� áâ¥àïâìáï (¯à¨©â¨ ¢ § ¬¥è â¥«ìáâ¢®, ãâà â¨âì á¯®á®¡­®áâì á®®¡à -
¦ âì, ¤¥©áâ¢®¢ âì).þ (1; á.493). � áâ¥àï­­®áâì, ¢ ­ è¥¬ ¯®­¨¬ ­¨¨,
íâ® á®áâ®ï­¨¥ ç¥«®¢¥ª , ®§­ ç îé¥¥ ®âáãâáâ¢¨¥ ®à¨¥­â æ¨¨ ¢ ¬­®£®®¡-
à §¨¨ ®ªàã¦ îé¨å ¨«¨ ¨§ãç ¥¬ëå ï¢«¥­¨© ¨ ¯à¥¤¬¥â®¢, ¢ëà ¦ îé¥¥áï
¢ ­¥¤®áâ â®ç­®© ãáâ®©ç¨¢®áâ¨ (á®åà ­¥­¨¨) ¯á¨å¨ç¥áª¨å ¯à®æ¥áá®¢, ¨å
¨§¡¨à â¥«ì­®áâ¨, à á¯à¥¤¥«¥­¨¨.

�à¨ç¨­ ¬¨ à áâ¥àï­­®áâ¨ áâã¤¥­â®¢ ï¢«ïîâáï: 1) ý§ ¤ ¢«¥­-
­®áâìþ ãç é¨åáï ¡®«ìè¨¬ ®¡ê¥¬®¬ ¨­ä®à¬ æ¨¨ ¢ áà¥¤­¥© èª®«¥, ¯à¨-
ãç¨¢è ï ¨å ª â®¬ã, çâ® ý¢á¥ à ¢­® ¢áî ¥¥ ¯¥à¥à ¡®â âì ¨ § ¯®¬­¨âì
­¥«ì§ïþ; 2) ­ë­¥è­ïï á¨âã æ¨ï ¢ ¢ã§¥ (®á®¡¥­­® ­  I ªãàá¥), ¤«ï ª®â®à®©
å à ªâ¥à­®, çâ® áâã¤¥­â á­ ç «  (¤® ¯¥à¢®© á¥áá¨¨) ¤ ¦¥ ­¥ ®à¨¥­â¨àã-
¥âáï ¢® ¢á¥¬ ¬­®£®®¡à §¨¨ âà¥¡®¢ ­¨© ¯® ¢á¥¬ ãç¥¡­ë¬ ¯à¥¤¬¥â ¬; 3)
­¥¤®áâ â®ç­®¥ ¨«¨ ­¥ ¤¥ª¢ â­®¥ ã¯à ¢«¥­¨¥ ¢­¨¬ ­¨¥¬ áâã¤¥­â®¢ ¨ ãá¢®-
¥­¨¥¬ ¨¬¨ §­ ­¨© ¯® ¬ â¥¬ â¨ª¥.

�áâ ­®¢¨¬áï ­  ¢®§¬®¦­®¬ ®¡êïá­¥­¨¨ âà¥âì¥© ¯à¨ç¨­ë ¨ ®¡®á­®¢ -
­¨¨ ¢®§¬®¦­®áâ¥© ¥¥ ¯à¥®¤®«¥­¨ï ­  ®á­®¢¥ ¨áá«¥¤®¢ ­¨© ¢®§à áâ­®© ¯á¨-
å®«®£¨¨ ¨ ¯á¨å®ä¨§¨®«®£¨¨. �ç¥­ì ¢ ¦­®© ¤«ï ®¡®á­®¢ ­¨ï ­ è¥£® ¯®¤-
å®¤  ï¢«ï¥âáï ¯®íâ ¯­®áâì ãá¢®¥­¨ï ¨­ä®à¬ æ¨¨, ª®â®à ï ¢ëà ¦ -
¥âáï ¢ ¢ë¤¥«¥­­ëå �.�. �­ ­ì¥¢ë¬ âà¥å ãà®¢­ïå ®¡®¡é¥­¨ï: ¨§¡¨à â¥«ì-
­®£® á®åà ­¥­¨ï ãá¢®¥­­®£®; à æ¨®­ «ì­®© á¨áâ¥¬ â¨§ æ¨¨ §­ ­¨©; ª®­-
æ¥¯âã «ì­®¬ (ä®à¬¨à®¢ ­¨¥ £¨¯®â¥§, ª®­æ¥¯æ¨©).
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�¢â®à ãª §ë¢ ¥â á ¬ë¥ ¯¥à¢¨ç­ë¥ ®¯¥à æ¨¨ ¯®áâà®¥­¨ï ®¡®¡é¥­¨ï
¯¥à¢®£® ãà®¢­ï: ý¯à¥áá®¢ ­¨¥þ (®áãé¥áâ¢«ï¥¬®¥ ¯ ¬ïâìî) ¨ ýä¨«ì-
âà æ¨îþ (®áãé¥áâ¢«ï¥¬ãî ¬ëè«¥­¨¥¬). � «¥¥, ¨­ä®à¬ æ¨ï ¯¥à¥à ¡ -
âë¢ ¥âáï á ¯®¬®éìî ý¯¥à¥ª®¤¨à®¢ ­¨ïþ ¥¥ ¥¤¨­¨æ ¨ £àã¯¯, ý¯®áâà®¥­¨ï ¨§
­¨å ­®¢ëå á¬ëá«®¢ëå á¨áâ¥¬þ ¨ ý ¡áâà £¨à®¢ ­¨ïþ. �â® á®áâ ¢«ï¥â ¢â®-
à®© ãà®¢¥­ì: ýà æ¨®­ «ì­®© á¨áâ¥¬ â¨§ æ¨¨ §­ ­¨©, ª®â®àë© ¯à¨¢®¤¨â ª
¯¥à¥áâà®©ª¥ ¬¥å ­¨§¬®¢ ýä¨«ìâà æ¨¨þ ¨ ý¯à¥áá®¢ ­¨ïþ ¢­®¢ì ãá¢ ¨¢ ¥-
¬ëå §­ ­¨©þ (2; á.359). � âà¥â¨©, ýª®­æ¥¯âã «ì­®©þ ãà®¢¥­ì | áâà®¨âáï
ý¯à¨ ¤®áâ â®ç­®¬ à áè¨à¥­¨¨ ®¡ê¥¬  ¨­ä®à¬ æ¨¨ ¨ ¥£® ¨­â¥£à â¨¢­®©
®à£ ­¨§ æ¨¨þ (â ¬ ¦¥) §  áç¥â á®¢¥àè¥­áâ¢®¢ ­¨ï á¨áâ¥¬ë «®£¨ç¥áª¨å
®¯¥à æ¨©.

�á¥ íâ® ®¡®á­®¢ë¢ ¥â ­¥®¡å®¤¨¬®áâì ®à£ ­¨§ æ¨¨ ¢ ¯à®æ¥áá¥ ®¡ãç¥­¨ï
¯®¬®é¨ áâã¤¥­âã ¢ ý¯à¥áá®¢ ­¨¨þ, ýä¨«ìâà æ¨¨þ, ýá¦ â¨¨þ ¬ â¥-
¬ â¨ç¥áª®© ¨­ä®à¬ æ¨¨, ¥¥ ý¯¥à¥ª®¤¨à®¢ ­¨¨þ, ý¨­â¥£à â¨¢­®© ®à£ ­¨-
§ æ¨¨þ, ýà æ¨®­ «ì­®© á¨áâ¥¬ â¨§ æ¨¨þ. �à¥¤áâ¢®¬ £­®áâ¨ç¥áª®£® ã¯®àï-
¤®ç¥­¨ï, ¯®¬®é¨ áâã¤¥­â ¬ ¢ á¨­â¥§¥ ¬ â¥¬ â¨ç¥áª®£® §­ ­¨ï ¯à¨ ¥£® ¨§ã-
ç¥­¨¨, ï¢«ïîâáï ª®¬¯ ªâ­ë¥ â ¡«¨æë, ¯®§¢®«ïîé¨¥ ®å¢ â¨âì ¢­¨¬ -
­¨¥¬ à §­®à®¤­ë© ¬ â¥à¨ « ¨  ¤¥ª¢ â­® à á¯à¥¤¥«¨âì ¥£® §  áç¥â áà ¢­¨-
â¥«ì­®£®  ­ «¨§  (ª ª ¯® £®à¨§®­â «¨, â ª ¨ ¯® ¢¥àâ¨ª «¨). �à ¢­¥­¨¥ ¨
á®¯®áâ ¢«¥­¨¥ ¤¥« îâ ¢¨¤¨¬ë¬¨ £­®áâ¨ç¥áª¨¥ á¢ï§¨: ®¡é¥¥ ¨ à §«¨ç-
­®¥ ¢ à §­ëå á®áâ ¢«ïîé¨å ¬ â¥¬ â¨ç¥áª®£® §­ ­¨ï.

�ãàá ¢ëáè¥© ¬ â¥¬ â¨ª¨ (¤«ï ­¥¬ â¥¬ â¨ç¥áª¨å á¯¥æ¨ «ì­®áâ¥©) â¥å-
­¨ç¥áª®£® ¢ã§  ¯à¥¤áâ ¢«¥­ ­ ¬¨ ¢ á®®â¢¥âáâ¢¨¨ á à áá¬®âà¥­­ë¬ ®¡®á­®-
¢ ­¨¥¬ ¢ â ¡«¨æ å ¨ áå¥¬ å, ¯®§¢®«ïîé¨å à æ¨®­ «ì­® ®à£ ­¨§®¢ âì ¯®-
§­ ¢ â¥«ì­®¥ ¤¢¨¦¥­¨¥. �á­®¢­ë¬¨ ¯à¨¥¬ ¬¨ ®à£ ­¨§ æ¨¨ áâã¤¥­â ¬ ¯®-
¬®é¨ ¢ ý¯à¥áá®¢ ­¨¨þ, ýä¨«ìâà æ¨¨þ, ý¯¥à¥ª®¤¨à®¢ ­¨¨þ, ý¨­â¥£à æ¨¨þ
¨ ýá¨áâ¥¬ â¨§ æ¨¨þ ¢ ­ è¥¬ ¯®¤å®¤¥ ï¢«ïîâáï:

{ áà ¢­¥­¨¥ à §­ëå ®¡ê¥ªâ®¢, ¨å ¢¨¤®¢, â¨¯®¢, ¤¥©áâ¢¨© á ­¨¬¨;
{ ¢ë¤¥«¥­¨¥ ý®¯®§­ ¢ â¥«ì­ëåþ ¯à¨§­ ª®¢ ®â­¥á¥­­®áâ¨ à áá¬ âà¨¢ -

¥¬®£® ®¡ê¥ªâ ;
{ à áç«¥­¥­¨¥ ®¯à¥¤¥«¥­­®£® ý¡«®ª þ ¨­ä®à¬ æ¨¨ ¯® á®®â¢¥âáâ¢ãî-

é¨¬ í«¥¬¥­â ¬ â¥®à¨¨ ¬ â¥¬ â¨ç¥áª®£® §­ ­¨ï (®¯à¥¤¥«¥­¨ï, á¢®©-
áâ¢ , á¯®á®¡ ¢ëç¨á«¥­¨ï, ¯à¨«®¦¥­¨ï ¨ â.¯.);

{ ýá¨­åà®­­ë© ¯¥à¥¢®¤þ ®¤­®£® ¨ â®£® ¦¥ ¬ â¥¬ â¨ç¥áª®£® §­ ­¨ï á
®¤­®£® ï§ëª  ¢ëà ¦¥­¨ï ­  ¤àã£®© ( «£¥¡à ¨ç¥áª®£®, £¥®¬¥âà¨ç¥á-
ª®£®, ¢¥ªâ®à­®£®, ª®®à¤¨­ â­®£®);

{ á¢¥¤¥­¨¥ ¢ ®¤­®¬ ¯®«¥ §à¥­¨ï (¢ â ¡«¨æ¥, áå¥¬¥) á®ç¥â ­­®£® ¯®§­ -
¢ â¥«ì­®£® ¤¢¨¦¥­¨ï ¯® ý£®à¨§®­â «¨-¢¥àâ¨ª «¨þ;

{ ãáâà ­¥­¨¥ à §àë¢  ¢® ¢à¥¬¥­¨ ¨§ãç¥­¨ï à §«¨ç­ëå í«¥¬¥­â®¢ ¬ -
â¥¬ â¨ç¥áª®£® §­ ­¨ï ®¤­®£® å à ªâ¥à .

� ª ¯®ª §ë¢ ¥â ­ è  ¬­®£®«¥â­ïï ¯à ªâ¨ª  ®¡ãç¥­¨ï áâã¤¥­â®¢ â¥å­¨-
ç¥áª®£® ¢ã§  ¢ëáè¥© ¬ â¥¬ â¨ª¥, ¨á¯®«ì§®¢ ­¨¥ ®¡®á­®¢ ­­®£® ¨ à §à ¡®-
â ­­®£® ­ ¬¨ ª®¬¯«¥ªá  â ¡«¨æ ¨ áå¥¬ ¯®§¢®«ï¥â ã¬¥­ìè¨âì,   ¢® ¬­®£¨å
á«ãç ïå ¨ ãáâà ­¨âì ýà áâ¥àï­­®áâìþ áâã¤¥­â®¢ ¯à¨ ¨§ãç¥­¨¨ ¬ â¥¬ â¨-
ç¥áª®£® §­ ­¨ï ¨ ãá¨«¨âì ¨å ý£­®áâ¨ç¥áªãî ¬®â¨¢ æ¨îþ.
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�à¨¡«¨¦¥­­ë¥ ¢ëç¨á«¥­¨ï | ­¥®âê¥¬«¥¬ ï ç áâì ¬ â¥¬ â¨ç¥áª®©
ªã«ìâãàë ¨«¨ ¯¥à¥ç¥­ì à §à®§­¥­­ëå ¢®¯à®á®¢, ª®â®àë¥ ®áâ «¨áì ¢ èª®«ì-
­®¬ ªãàá¥ ¬ â¥¬ â¨ª¨ ¢ á¨«ã âà ¤¨æ¨©? �â¢¥â ­  íâ®â ¢®¯à®á á«®¦­®
­ ©â¨ ­  áâà ­¨æ å á®¢à¥¬¥­­®© ¬¥â®¤¨ç¥áª®© «¨â¥à âãàë (à¥çì ¨¤¥â ®¡
¨áâ®ç­¨ª å, ¨§¤ ¢ ¥¬ëå ¢ �ªà ¨­¥,   â ª¦¥ ® à®áá¨©áª¨å ¨§¤ ­¨ïå, ¤®-
áâã¯­ëå ¤«ï ãªà ¨­áª¨å ç¨â â¥«¥©). �®¢®¤®¬ ª ¥£® ¢®§­¨ª­®¢¥­¨î,  
á®®â¢¥âáâ¢¥­­® ¨ â®«çª®¬ ª ¯à®¢¥¤¥­¨î ­¥®¡å®¤¨¬ëå ¨áá«¥¤®¢ ­¨© ¯®á«ã-
¦¨«® ­¥ã¤®¢«¥â¢®à¨â¥«ì­®¥ á®áâ®ï­¨¥ ¨§ãç¥­¨ï ¯à¨¡«¨¦¥­­ëå ¢ëç¨á«¥-
­¨©, ª®â®à®¥, ¢ ç áâ­®áâ¨ ¢ �ªà ¨­¥, ¯à¨¢¥«® ª ä ªâ¨ç¥áª®¬ã ¨áª«îç¥­¨î
¨å ¨§ èª®«ì­®© ¯à®£à ¬¬ë. �­ «¨§ à®áá¨©áª¨å ãç¥¡­¨ª®¢ ¯®§¢®«ï¥â á¤¥-
« âì ¢ë¢®¤ ® ¡®«ìè¥¬, ­® ¢á¥ ¥é¥, ­  ­ è ¢§£«ï¤, ­¥¤®áâ â®ç­®¬ ¢­¨¬ ­¨¨
ª ¢®¯à®á ¬ æ¥«¥­ ¯à ¢«¥­­®£®, ¬®â¨¢¨à®¢ ­­®£® ¨ «®£¨ç¥áª¨ § ¢¥àè¥­-
­®£® ¨§ãç¥­¨ï ¯à¨¡«¨¦¥­­ëå ¢ëç¨á«¥­¨©. � è  æ¥«ì | ¯à¥¤áâ ¢¨âì ¢
â¥§¨á­®¬ ¢ à¨ ­â¥ á®¡áâ¢¥­­®¥ ¢¨¤¥­¨¥ à¥è¥­¨ï ¯à®¡«¥¬ë ¨§ãç¥­¨ï ¯à¨-
¡«¨¦¥­­ë¥ ¢ëç¨á«¥­¨© ¢ ®á­®¢­®© èª®«¥, ª®â®à®¥ ï¢«ï¥âáï à¥§ã«ìâ â®¬
¯à®¢¥¤¥­­®£® ¯¥¤ £®£¨ç¥áª®£® íªá¯¥à¨¬¥­â .

�¥«ìî ¨§ãç¥­¨ï ¯à¨¡«¨¦¥­­ëå ¢ëç¨á«¥­¨© ï¢«ï¥âáï á¯®á®¡áâ¢®¢ ­¨¥
®¡é¥¬ã à §¢¨â¨î èª®«ì­¨ª®¢,   â ª¦¥ ®¡¥á¯¥ç¥­¨¥ ¨å ¯®«­®æ¥­­®© ¬ -
â¥¬ â¨ç¥áª®© ¯®¤£®â®¢ª¨. �à¨¡«¨¦¥­­ë¥ ¢ëç¨á«¥­¨ï ï¢«ïîâáï áà¥¤áâ-
¢®¬ ä®à¬¨à®¢ ­¨ï ¨áá«¥¤®¢ â¥«ìáª®£® ¨ ¤¨¢¥à£¥­â­®£® ¬ëè«¥­¨ï, á¯®-
á®¡áâ¢ãîâ ¯®¢ëè¥­¨î ¯®§­ ¢ â¥«ì­ëå ¨­â¥à¥á®¢, ¯®§¢®«ïîâ ã¤®¢«¥â¢®-
à¨âì áâà¥¬«¥­¨¥ èª®«ì­¨ª®¢ ¢ á ¬®áâ®ïâ¥«ì­®áâ¨ ¨ â¢®àç¥áª®© ¤¥ïâ¥«ì-
­®áâ¨. �à¨¡«¨¦¥­­ë¥ ¢ëç¨á«¥­¨ï | ®¡ê¥ªâ¨¢­® áãé¥áâ¢ãîé ï á®áâ ¢-
«ïîé ï ®¡é¥®¡à §®¢ â¥«ì­®© äã­¤ ¬¥­â «ì­®© ¯®¤£®â®¢ª¨ ãç é¨åáï,  
¨¬¥­­® ¨å ¢ëç¨á«¨â¥«ì­®© ¨ ¨§¬¥à¨â¥«ì­®© ªã«ìâãàë. �¥§ ¯à¨¡«¨¦¥­­ëå
¢ëç¨á«¥­¨© ­¥¢®§¬®¦­  ¯à¨ª« ¤­ ï ­ ¯à ¢«¥­­®áâì èª®«ì­®£® ªãàá  ¬ -
â¥¬ â¨ª¨.

�¥¤ãé¨¬ ¬¥â®¤®¬ ¯à¨¡«¨¦¥­­ëå ¢ëç¨á«¥­¨© ¢ ®á­®¢­®© èª®«¥ ¤®«-
¦¥­ áâ âì ¬¥â®¤ £à ­¨æ, ¯®áª®«ìªã ®­ ­ ¨¡®«¥¥ ¥áâ¥áâ¢¥­­ë¬ ®¡à §®¬ á¢ï-
§ ­ á âà ¤¨æ¨®­­ë¬ ¯à®£à ¬¬­ë¬ ãç¥¡­ë¬ ¬ â¥à¨ «®¬, ¢ ç áâ­®áâ¨ á â¥-
®à¨¥© ­¥à ¢¥­áâ¢. � ª ï ¯®§¨æ¨ï ­¥ ­®¢ . �®«¥¥ â®£®, ¬¥â®¤¨ª®© ¬ â¥¬ -
â¨ª¨ ­ ª®¯«¥­ ¡®£ âë© ®¯ëâ ¨§ãç¥­¨ï ¯à¨¡«¨¦¥­­ëå ¢ëç¨á«¥­¨© ¢ â ª®¬

582



ª®­â¥ªáâ¥. �®®â¢¥âáâ¢ãîé¥¥ ¥¬ã á®¤¥à¦ ­¨¥, ¨á¯®«ì§ã¥¬ë¥ ¬¥â®¤¨ç¥á-
ª¨¥ ¯®¤å®¤ë, ¯à¥¤¯®« £ îâ ¯à ªâ¨ç¥áªãî à¥ «¨§ æ¨î ¢ ª®­æ¥ ®á­®¢­®©
èª®«ë, çâ® ¨ ï¢¨«®áì ®¤­®© ¨§ ®á­®¢­ëå ®è¨¡®ª ¯®áâà®¥­¨ï ¬¥â®¤¨ç¥áª®©
á¨áâ¥¬ë ¨§ãç¥­¨ï ¯à¨¡«¨¦¥­­ëå ¢ëç¨á«¥­¨©. �  íâ®© ®è¨¡ª¥  ªæ¥­â¨-
à®¢ «¨ ¢­¨¬ ­¨¥ �. � ¢ã­, �. �à®çãå ¥¢, �. �à¨¡ ­®¢, �. �«¨§ ¢¥â¨­ ,
�. � ¡¨¡, �. �«¥¯ª ­ì, �. �¥¢§, ¬­®£¨¥ ¤àã£¨¥ ¨áá«¥¤®¢ â¥«¨. � ¯à¨-
¡«¨¦¥­­ë¬¨ ¢ëç¨á«¥­¨ï¬¨ ãç é¨åáï ­¥®¡å®¤¨¬® §­ ª®¬¨âì ª ª ¬®¦­®
à ­ìè¥: á ­¥ª®â®àë¬¨ ¢®¯à®á ¬¨ ¯à®¯¥¤¥¢â¨ç¥áª®£® å à ªâ¥à  | ¢ ­ -
ç «ì­®© èª®«¥ (çâ® ¢ ¤¥©áâ¢¨â¥«ì­®áâ¨ ¨ ¯à®¨áå®¤¨â ­  ¯à ªâ¨ª¥),   á
®á­®¢­ë¬¨ ¯®­ïâ¨ï¬¨ ¯à¨¡«¨¦¥­­ëå ¢ëç¨á«¥­¨© (¯à¨¡«¨¦¥­­ë¥ §­ ç¥-
­¨ï, ¤¥©áâ¢¨ï ­ ¤ ­¨¬¨, ¨å ç¨á«®¢ë¥ å à ªâ¥à¨áâ¨ª¨) | á ¯¥à¢ëå â¥¬
®á­®¢­®© èª®«ë. �¬¥­­® á ¯¥à¢ë¬ â¥¬ ­¥®¡å®¤¨¬® ä®à¬¨à®¢ âì ¯à¥¤-
áâ ¢«¥­¨ï ® áâ¥¯¥­¨ ¡«¨§®áâ¨ â®ç­ëå ¨ ¯à¨¡«¨¦¥­­ëå §­ ç¥­¨©,   â ª¦¥
­ ¢ëª¨ ¢ë¯®«­¥­¨ï  à¨ä¬¥â¨ç¥áª¨å ¤¥©áâ¢¨© ®¤­®¢à¥¬¥­­® ¨ á â®ç­ë¬¨,
¨ á ¯à¨¡«¨¦¥­­ë¬¨ §­ ç¥­¨ï¬¨. �å ¨áªãááâ¢¥­­®¥ à §¤¥«¥­¨¥ ¨áª ¦¥­­®
®â®¡à ¦ ¥â áà¥¤ã, ª®â®à ï ®ªàã¦ ¥â ãç é¨åáï: ¢ ¨å ¯à ªâ¨ç¥áª®© ¤¥ï-
â¥«ì­®áâ¨, ¢ ¡ëâã, ¢® ¢à¥¬ï ¨§ãç¥­¨ï èª®«ì­ëå ¤¨áæ¨¯«¨­ ¨ â®ç­ë¥, ¨
¯à¨¡«¨¦¥­­ë¥ §­ ç¥­¨ï ýá®áãé¥áâ¢ãïþ, ®¡à §ãîâ à §«¨ç­ë¥ ¢§ ¨¬®á¢ï§¨
¨ ¢§ ¨¬®®â­®è¥­¨ï.

� ­­¥¥ ¨§ãç¥­¨¥ ¯à¨¡«¨¦¥­­ëå ¢ëç¨á«¥­¨© âà¥¡ã¥â  ¤ ¯â æ¨¨ ãç¥¡-
­®£® ¬ â¥à¨ «  ª ¢®§à áâ­ë¬ ¢®§¬®¦­®áâï¬ ¢®á¯à¨ïâ¨ï ¬« ¤è¨å ¯®¤-
à®áâª®¢, � ¥¥ à¥§ã«ìâ â¥, ¥áâ¥áâ¢¥­­®, §­ ç¨â¥«ì­® ®á« ¡¥¢ ¥â ¬ â¥¬ â¨-
ç¥áª ï áâà®£®áâì ¨ ãà®¢¥­ì ®¡®¡é¥­­®áâ¨ á®®â¢¥âáâ¢ãîé¨å ¢ë¢®¤®¢. �®¬-
¯¥­á¨à®¢ âì íâ¨ ¯®â¥à¨ ¯®§¢®«ï¥â ¯®áâ¥¯¥­­®¥ ¤®¯®«­¥­¨¥ ¨ ãâ®ç­¥­¨¥
ãç¥¡­®£® ¬ â¥à¨ « . �­® ¯à®¨áå®¤¨â ¢ à¥§ã«ìâ â¥ ¥£® ª®­æ¥­âà¨ç¥áª®£®
à §¢¨â¨ï ­  ¯à®âï¦¥­¨¨ ¢á¥£® ªãàá  ¬ â¥¬ â¨ª¨ ®á­®¢­®© èª®«ë. �¥-
®¡å®¤¨¬®áâì ¨ íää¥ªâ¨¢­®áâì ª®­æ¥­âà¨ç¥áª®£® à §¢¨â¨ï ãç¥¡­®£® ¬ â¥-
à¨ «  ¤®ª § ­  ¬¥â®¤¨ª®© ¬ â¥¬ â¨ª¨. �® íâ®¬ã ¯à¨­æ¨¯ã ¢ëáâà ¨¢ -
îâáï ¢á¥ ®á­®¢­ë¥ á®¤¥à¦ â¥«ì­ë¥ «¨­¨¨ èª®«ì­®£® ªãàá  ¬ â¥¬ â¨ª¨.
�à¥­¥¡à¥¦¥­¨¥ ­¨¬ áâ «® ¥é¥ ®¤­®© ¨§ âà ¤¨æ¨®­­ëå ®è¨¡®ª ¯®áâà®¥­¨ï
¬¥â®¤¨ç¥áª®© á¨áâ¥¬ë ¨§ãç¥­¨ï ¯à¨¡«¨¦¥­­ëå ¢ëç¨á«¥­¨©.

� à ¬ª å â¥§¨á®¢ ­¥¢®§¬®¦­® ¯à®¨««îáâà¨à®¢ âì ¢á¥ ¢ëè¥¨§«®¦¥­-
­®¥ ª®­ªà¥â­ë¬¨ ¯à¨¬¥à ¬¨,   ¥é¥ «ãçè¥ ¯à®£à ¬¬®© ¨§ãç¥­¨ï ¯à¨¡«¨-
¦¥­­ëå ¢ëç¨á«¥­¨© ¢ ®á­®¢­®© èª®«¥ ¨ ¯à¥§¥­â æ¨¥© ª®­ªà¥â­ëå ¬¥â®-
¤¨ç¥áª¨å à §à ¡®â®ª. �á¥ íâ® ¯« ­¨àã¥âáï á¤¥« âì ¢ ¡«¨¦ ©è¥¥ ¢à¥¬ï.
� è  æ¥«ì | ®¡à â¨âì ¢­¨¬ ­¨¥, ­  â®, çâ® ¯à®¡«¥¬  ¨§ãç¥­¨ï ¯à¨-
¡«¨¦¥­­ëå ¢ëç¨á«¥­¨© áãé¥áâ¢ã¥â, ®­   ªâã «ì­  ¨ âà¥¡ã¥â à¥è¥­¨ï. �¥
 ªâã «ì­®áâì,   ¢®§¬®¦­® ¨ ª«îç ª à¥è¥­¨î ¯à®¡«¥¬ë ¢ëà §¨¬ á«®¢ ¬¨
�. � ¢ã­ , ª®â®àë¬ ã¦¥ ®ª®«® áâ  «¥â: ý�  á ¬®¬ ¤¥«¥, ¥á«¨ ¡ë ¯à¥¯®¤ -
¢ â¥«¨ (£®¢®àï á®¢à¥¬¥­­ë¬ ï§ëª®¬: á®áâ ¢¨â¥«¨ ¯à®£à ¬¬, ãç¥¡­¨ª®¢,
¬¥â®¤¨ç¥áª¨å ¯®á®¡¨©. . . ) ¢­¨ª«¨ ¢ á®¢¥àè¥­­® ­¥­®à¬ «ì­®¥ ¯®«®¦¥­¨¥
¬ â¥¬ â¨ç¥áª¨å ¯à¥¤¬¥â®¢ ¨ â¥å ¯à¥¤¬¥â®¢, ª®â®àë¥ ¯®«ì§ãîâáï ¬ -
â¥¬ â¨ª®©, áâà ¤ îé¨¥ ®ââ®£®, çâ® ãç¥­¨ª, ¢áâà¥ç ïáì ¯®áâ®ï­­® á
­¥â®ç­ë¬¨ ç¨á« ¬¨, ­¥ ã¬¥¥â ®¯¥à¨à®¢ âì á ­¨¬¨, â® ¯®ï¢¨«®áì ¡ë
¦¥« ­¨¥,   á ­¨¬ ¨ ¢®§¬®¦­®áâì ¤ âì á¢¥¤¥­¨ï ® ¯à¨¡«¨¦¥­­ëå
ç¨á« å ¢ â ª®© ä®à¬¥, çâ®¡ë ®­¨ áâ «¨ ¤®áâã¯­ë ¨ ¯à¨¢ëç­ë ãç¥­¨ªãþ
(�. � ¢ã­ ý�à¨¡«¨¦¥­­ë¥ ¢ëç¨á«¥­¨ï: ªãàá í«¥¬¥­â à­ë©þ,1924£.).
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�«£¥¡à  ¬®¦¥â ¯®ª § âìáï ­ã¤­®©
£ ¤®áâìî, ­® á ¬® ¥ñ á à æ¨­áª®¥ ¨¬ï

§¢¥­¨â à®¬ ­â¨ª®© ªà¥áâ®¢ëå ¯®å®¤®¢.
�.-�. �¥áâ¥àâ®­ [1]

�à¥¯®¤ ¢ ­¨¥ ¬ â¥¬ â¨ç¥áª¨å ªãàá®¢ áâã¤¥­â ¬, ®¡ãç îé¨¬áï ¯® £ã-
¬ ­¨â à­ë¬ ­ ¯à ¢«¥­¨ï¬ ¨ á¯¥æ¨ «ì­®áâï¬, ¨¬¥¥â æ¥«ë© àï¤ á¯¥æ¨-
ä¨ç¥áª¨å ®á®¡¥­­®áâ¥©, ª®â®àë¥ ¤®«¦¥­ ãç¨âë¢ âì ª ¦¤ë© ¯à¥¯®¤ ¢ -
â¥«ì, ¯à¨áâã¯ îé¨© ª ®¡é¥­¨î á £ã¬ ­¨â à­® ­ áâ®à®¥­­®©  ã¤¨â®à¨¥©.
�â® á«®¦¨¢è¨¥áï ¨ áª« ¤ë¢ îé¨¥áï áâ¥à¥®â¨¯ë ¨ á¯¥æ¨ä¨ç¥áª¨¥ ãá«®¢¨ï
áà¥¤ë, ¢ ª®â®à®© ®ª §ë¢ ¥âáï ¯à¥¯®¤ ¢ â¥«ì.

�¥à¢ë© ¨§ á«®¦¨¢è¨åáï áâ¥à¥®â¨¯®¢ | íâ® ¯à®â¨¢®¯®áâ ¢«¥­¨¥ £ã¬ -
­¨â à­®£® ®¡à §®¢ ­¨ï ¥áâ¥áâ¢¥­­®­ ãç­®¬ã ¨ ¨­¦¥­¥à­®-â¥å­¨ç¥áª®¬ã.
�£® ­®á¨â¥«ï¬¨ ­  ä ªã«ìâ¥â å £ã¬ ­¨â à­®£® ¯à®ä¨«ï ï¢«ïîâáï ¯à¥¯®-
¤ ¢ â¥«¨, ¢¥¤ãé¨¥ £ã¬ ­¨â à­ë¥ ªãàáë; ¨¬¥­­® ®­¨ ¢ ®á­®¢­®¬ ¨ ä®à-
¬¨àãîâ ¯à¥¯®¤ ¢ â¥«ìáª¨© ª®à¯ãá. �å ¯à¥¤áâ ¢«¥­¨¥ ® ¬ â¥¬ â¨ª¥ á«®-
¦¨«®áì ¥éñ ¢ ¤ «ñª¨¥ èª®«ì­ë¥ £®¤ë ¢ à¥§ã«ìâ â¥ ­¥ ¢á¥£¤  ã¤ ç­®£®
§­ ª®¬áâ¢  á í«¥¬¥­â à­ë¬¨  «£¥¡à®© ¨ £¥®¬¥âà¨¥©. � â¥¯¥àì ®­¨ é¥¤à®
¤¥«ïâáï íâ¨¬ á¢®¨¬ ®â­®è¥­¨¥¬ á® áâã¤¥­â ¬¨, ¬¥è ï ¯®á«¥¤­¨¬ ¢ëà -
¡ âë¢ âì á¢®î á®¡áâ¢¥­­ãî â®çªã §à¥­¨ï. �¢ï§ ­­®¥ á íâ¨¬ ®âáãâáâ¢¨¥
¯®¤¤¥à¦ª¨ (à §¢¨â¨ï) ¬ â¥¬ â¨ç¥áª¨å ¯®¤å®¤®¢ á® áâ®à®­ë ¤àã£¨å ªãà-
á®¢, ¯à¨¢®¤¨â ª â®¬ã, çâ® ªãàá ¬ â¥¬ â¨ª¨ ª ª ¡ë § ¢¨á ¥â.

�áâ â¨, ¤®áâ â®ç­® è¨à®ª® à á¯à®áâà ­ñ­­®¥ ¯à¥¤áâ ¢«¥­¨¥ ® â®¬, çâ®
ª ¦¤ë© áâã¤¥­â-£ã¬ ­¨â à¨© áå®¤ã ®â¢¥à£ ¥â «î¡®¥ ¬ â¥¬ â¨ç¥áª®¥ ¢â®à-
¦¥­¨¥ ¢ ãç¥¡­ë© ¯à®æ¥áá, ­¥ ¢¥à­®. �¥¬ ­¥ ¬¥­¥¥, á ¬  £ã¬ ­¨â à­ ï  ã-
¤¨â®à¨ï § ¬¥â­® ®â«¨ç ¥âáï ®â ä¨§¨ª®-¬ â¥¬ â¨ç¥áª®© ¨«¨ ¨­¦¥­¥à­®©.
� íâ¨¬ áâ «ª¨¢ ¥âáï ª ¦¤ë© ­¥¯®áà¥¤áâ¢¥­­® ¢å®¤ïé¨© ¢  ã¤¨â®à¨î, £¤¥
á¨¤ïâ áâã¤¥­âë-£ã¬ ­¨â à¨¨; ¯à¨ íâ®¬ à¥çì ¨¤ñâ ¢®¢á¥ ­¥ ®¡ ãà®¢­¥ ¬ -
â¥¬ â¨ç¥áª®© ¯®¤£®â®¢ª¨, ª®â®àë© ç áâ® ®ª §ë¢ ¥âáï ¤®¢®«ì­® à §­ë¬.
�à ¢¤  á«¥¤ã¥â ¯à¨§­ âì, çâ® ¢ æ¥«®¬ ¬®â¨¢ æ¨ï ª ®¢« ¤¥­¨î á¢¥¤¥­¨-
ï¬¨ ¨§ ¬ â¥¬ â¨ª¨ ã áâã¤¥­â®¢-£ã¬ ­¨â à¨¥¢ ®ç¥­ì á« ¡ . � ¢¥¤ì ¬®â¨-
¢ æ¨ï ¨£à ¥â ®£à®¬­ãî à®«ì, áâ¨¬ã«¨àãï ¨­â¥à¥á, ¡¥§ ª®â®à®£® ®¡ãç¥­¨¥
­¥ ¬®¦¥â ¡ëâì ãá¯¥è­ë¬.

�âà¥¬«¥­¨¥ á®ªà â¨âì ª®«¨ç¥áâ¢® ç á®¢, ®â¯ãáª ¥¬®¥ ­  ¬ â¥¬ â¨ªã,
á æ¥«ìî ã¢¥«¨ç¥­¨ï ¤®«¨ á¯¥æ¨ «¨§¨à®¢ ­­ëå ¤¨áæ¨¯«¨­, ¯à¨áãé¥¥ ¬­®-
£¨¬ ¢ã§ ¬ á ¬®£® à §­®£® ¯à®ä¨«ï, ¢ £ã¬ ­¨â à­ëå ¯à®ï¢«ï¥âáï ®á®¡¥­­®
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®áâà®. �®íâ®¬ã á ¬®¥ ¡®«ìè®¥, ­  çâ® ¬®¦­® à ááç¨âë¢ âì ¯à¥¯®¤ ¢ -
â¥«ì ¬ â¥¬ â¨ª¨, íâ® á¥¬¥áâà®¢ë© ¨«¨ ¤¢ãåá¥¬¥áâà®¢ë© ªãàá. �áª«îç¥-
­¨ï ¢¥áì¬  à¥¤ª¨.

�â¬¥ç¥­­®¥ ¢ëè¥ ¯à®â¨¢®¯®áâ ¢«¥­¨¥ £ã¬ ­¨â à­®£® ¨ ¥áâ¥áâ¢¥­­®­ -
ãç­®£® ­®á¨â ¤¢®©áâ¢¥­­ë© å à ªâ¥à | ¥áâ¥áâ¢¥­­®­ ãç­®¥ ¨ ¨­¦¥­¥à­®-
â¥å­¨ç¥áª®¥ ¯à®â¨¢®¯®áâ ¢«ï¥âáï £ã¬ ­¨â à­®¬ã, çâ® ­¥à¥¤ª® ¯à¨¢®¤¨â
¯à¥¯®¤ ¢ â¥«¥© ¬ â¥¬ â¨ª¨ ª ®¤¨­ ª®¢®¬ã ¢®á¯à¨ïâ¨î ¢¥áì¬  ­¥®¤­®à®¤-
­®£® £ã¬ ­¨â à­®£® ®¡à §®¢ â¥«ì­®£® ¬­®£®®¡à §¨ï. � ¯à¨¬¥àã, ¢ ¯à¥¤-
áâ ¢«¥­¨¨ ¬­®£¨å ¬ â¥¬ â¨ª®¢ íª®­®¬¨ç¥áª¨¥ ¨ ã¯à ¢«¥­ç¥áª¨¥ á¯¥æ¨ «ì-
­®áâ¨ ­¥ á¨«ì­® ®â«¨ç îâáï ®â ¨áâ®à¨ç¥áª¨å ¨ ä¨«®«®£¨ç¥áª¨å.

�¥¯¥àì ­¥¬­®£® ® â®¬, çâ�® à ááª §ë¢ âì ¨ ª ª áâà®¨âì ªãàá. �¤¥áì
®ç¥­ì ¬¥è ¥â ¤ ¢­® á«®¦¨¢è¨©áï áâ¥à¥®â¨¯ ¯à¥¯®¤ ¢ ­¨ï ¬ â¥¬ â¨ª¨,
¯à¨¢ï§ ­­ë© ª ª®«¨ç¥áâ¢ã ®â¯ãé¥­­ëå ç á®¢ | ýâ¥å ¦¥ é¥©, ­® ¯®¦¨¦¥
¢«¥©þ. �¬¥áâ¥ á â¥¬, §  ¯®á«¥¤­¨¥ 150 «¥â ­ ª®¯«¥­® ¡®«ìè®¥ ª®«¨ç¥áâ¢®
à §­®®¡à §­®£® ¬ â¥¬ â¨ç¥áª®£® ¬ â¥à¨ « , ¢®¢á¥ ­¥ à áá¬ âà¨¢ ¥¬®£® ¢
áà¥¤­¥© èª®«¥, ç áâì ª®â®à®£® ¬®¦¥â ¡ëâì ¨§«®¦¥­  ¢¯®«­¥ ¤®áâã¯­®.
� ¯à¨¬¥à, £«ã¡®ª ï ¨¤¥ï ¬ â¥¬ â¨ç¥áª®£® ¬®¤¥«¨à®¢ ­¨ï ¨ ¥ñ ¢®¯«®é¥-
­¨¥ ¢ á ¬ëå à §­ëå, ç áâ® á®¢á¥¬ ­¥âà ¤¨æ¨®­­ëå ®¡« áâïå ¬®£ãâ ¡ëâì
ïàª® ¨ ¨­â¥à¥á­® ¯®ª § ­ë ­  æ¥«®¬ àï¤¥ § ¤ ç, á¯®á®¡­ëå § ¨­â¥à¥á®¢ âì
áâã¤¥­â -£ã¬ ­¨â à¨ï «î¡®£® ­ ¯à ¢«¥­¨ï, ¢ â®¬ ç¨á«¥ ¨ á ¯à ªâ¨ç¥áª®©
â®çª¨ §à¥­¨ï. � ¢®®¡é¥, ��-© ¢¥ª | íâ® ¢à¥¬ï ¯®ï¢«¥­¨ï ­®¢ëå ®¡« áâ¥©
¯à¨«®¦¥­¨ï ¬ â¥¬ â¨ª¨ á ¨å ¢§ ¨¬®®¡®£ é îé¨¬ ¢«¨ï­¨¥¬ ­  æ à¨æã
­ ãª.

�à¨ íâ®¬ ­¥â ­¨ á¬ëá« , ­¨ ¢à¥¬¥­¨ áâ à âìáï ý®¡êïâì ­¥®¡êïâ­®¥þ.
�ª®à¥¥ ­ ®¡®à®â, ¬ â¥à¨ « ¤�®«¦­® ¯®¤¢¥à£­ãâì ¦ñáâª®¬ã ®â¡®àã, àãª®-
¢®¤áâ¢ãïáì á«¥¤ãîé¨¬¨ ¯à ¢¨« ¬¨: ¯à¥¤« £ ¥¬ë© ¬ â¥à¨ « ¬®â¨¢¨à®¢ ­
¨ ¨­â¥à¥á¥­, ¨§«®¦¥­¨¥ ¤®áâã¯­® ¨ ¯® ¢®§¬®¦­®áâ¨ ­ £«ï¤­®. �å®¤ï ®â
â¥å­¨ç¥áª®£® ¯¥à¥­ áëé¥­¨ï, à §ã¬­® ¢«®¦¨âì ¢ àãª¨ áâã¤¥­â®¢ áà ¢­¨-
â¥«ì­® ¯à®áâ®©, ­® ¤¥©áâ¢¥­­ë©, à ¡®ç¨© ¨­áâàã¬¥­â à¨©, ¯®§¢®«ïîé¨©
à¥è âì ¤®áâ â®ç­® è¨à®ª¨© ªàã£ â¨¯¨ç­ëå § ¤ ç, ¨ ­¥¯à¥¬¥­­® ¯®¤ªà¥-
¯¨âì ¨­â¥à¥á­ë¬¨ § ¤ ­¨ï¬¨ ¤«ï á ¬®áâ®ïâ¥«ì­®£® ¨á¯®«­¥­¨ï, ¯®ª §ë-
¢ îé¨¬¨ ¢®§¬®¦­®áâ¨ ¯à¥¤«®¦¥­­®£® ¨­áâàã¬¥­â à¨ï ¨ à áªàë¢ îé¨¬¨
¢®§¬®¦­®áâ¨ á ¬¨å áâã¤¥­â®¢. �¥§ § ¬¥â­®£® ãé¥à¡  æ¥«®áâ­®áâ¨ ¨§«®¦¥-
­¨ï ®â¡®à ¬ â¥à¨ «  ¬®¦­® ¯à®¢¥áâ¨, ¯à ªâ¨ç¥áª¨ ­¥ ®¯¨à ïáì ­  èª®«ì-
­ë¥ §­ ­¨ï. � è ®¯ëâ ¯®ª §ë¢ ¥â, çâ® ¤®áâ¨£ ¥¬ë¥ ãá¯¥å¨ á¯®á®¡áâ¢ãîâ
¯®ï¢«¥­¨î ã áâã¤¥­â®¢ ¨áªà¥­­¥£® ¨­â¥à¥á  ª ¯à¥¤¬¥âã ¨ à §¢¨â¨î ¡®-
«¥¥ ¢§¢¥è¥­­®£® ®â­®è¥­¨ï ª ¬ â¥¬ â¨ç¥áª¨¬ ¢ªà ¯«¥­¨ï¬ ¢ ®¡« áâì ¨å
¨§­ ç «ì­ëå ¨­â¥à¥á®¢.

�áâì ¥éñ ®¤­  ¯à®¡«¥¬  ¢ ¯à¥¯®¤ ¢ ­¨¨ ¬ â¥¬ â¨ª¨, ª®â®àãî ­¨ª ª
­¥«ì§ï ®áâ ¢«ïâì ¢ áâ®à®­¥ | íâ® ­ à áâ ­¨¥ ¤®«¨ áâã¤¥­â®¢, § à ¦ñ­­ëå
áª«®­­®áâìî ®¡ãç âìáï, ­¥ ¯à¨ª« ¤ë¢ ï ãá¨«¨©. � å®¤¥ ®¡ãç¥­¨ï ¯à¥¯®-
¤ ¢ â¥«ì ¢áñ ç é¥ ­ â «ª¨¢ ¥âáï ­  à §­®®¡à §­® ¢ëà ¦ ¥¬®¥ ­¥¦¥« ­¨¥
­ ¯àï£ âìáï. � ¢¥¤ì ¤¥«ì­®¥ ãá¢®¥­¨¥ ¤ ¦¥ áªà®¬­®£® ­ ¡®à  ¬ â¥¬ â¨-
ç¥áª¨å ¯®­ïâ¨© ¨ ä ªâ®¢ ®¯à¥¤¥«ñ­­®£® ­ ¯àï¦¥­¨ï ¢áñ ¦¥ âà¥¡ã¥â. �®-
íâ®¬ã ­¥®¡å®¤¨¬ë å®à®è® ¯à®¤ã¬ ­­ë¥ ¨ âé â¥«ì­® ¢ë¢¥à¥­­ë¥ ä®à¬ë
ª®­âà®«ï á ïá­® ®¡®§­ ç¥­­®© ¢ëá®â®© ¯« ­ª¨.
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�¯¨á®ª «¨â¥à âãàë
1. �¥áâ¥àâ®­ �.-�. �áá¥, áâ âì¨ ¨ ý� à«ì§ �¨ªª¥­áþ. { �.: Book chamber inter-

national, 1995.

���������������� �������
��������������� �����������

�¬¨£¥¢áª¨© �.�.
�¨¥¢áª¨© ­ æ¨®­ «ì­ë© ã­¨¢¥àá¨â¥â â¥å­®«®£¨© ¨ ¤¨§ ©­ 

e-mail: shmyg@freenet.com.ua
�  ¯à®æ¥áá ä®à¬¨à®¢ ­¨ï ¬ â¥¬ â¨ç¥áª®£® ¬ëè«¥­¨ï, ªà®¬¥ á«®¦-

­®£® ¯¥à¥¯«¥â¥­¨ï à æ¨®­ «ì­ëå ¨ ¨­âã¨â¨¢­ëå ä ªâ®à®¢, áãé¥áâ¢¥­­®
¢«¨ïîâ ¬¥â®¤®«®£¨ç¥áª¨¥ à¥ä«¥ªá¨¨ ¨ ¨áâ®à¨ç¥áª¨¥ íªáªãàáë. �®¢ëè¥-
­¨î ¬ â¥¬ â¨ç¥áª®© ªã«ìâãàë áâã¤¥­â®¢ á®¤¥©áâ¢ã¥â ®á¢¥é¥­¨¥ ®á­®¢­ëå
­ ¯à ¢«¥­¨© ¬¥â®¤®«®£¨¨ ¬ â¥¬ â¨ª¨,   ¨¬¥­­® ­ ¯à ¢«¥­¨¥ ¨áâ®à¨ç¥á-
ª®£®  ­ «¨§  à §¢¨â¨ï ¬ â¥¬ â¨ª¨ ¨ ­ ¯à ¢«¥­¨ï «®£¨ç¥áª®£® ¨áá«¥¤®¢ -
­¨ï ¯à®¡«¥¬ ®¡®á­®¢ ­¨ï ¬ â¥¬ â¨ª¨.

� ¨­â¥à¯à¥â æ¨¨ ¬ â¥¬ â¨ç¥áª®£® §­ ­¨ï áãé¥áâ¢ã¥â ­¥áª®«ìª® âà ¤¨-
æ¨©. � ¦¤ ï ¨§ ­¨å ¢®¯«®é ¥â à §­ë¥ ¯®¤å®¤ë, ¯à¥¤« £ ¥â à §­ë¥ â®«-
ª®¢ ­¨ï ¨áâ®à¨ç¥áª®£® à §¢¨â¨ï, ®¯à¥¤¥«ï¥â ¯à¨®à¨â¥âë â¥å ¨«¨ ¨­ëå
¬¥â®¤®¢, ¯®¤å®¤ë ª à áªàëâ¨î áâ âãá  ¬ â¥¬ â¨ç¥áª¨å ¨áâ¨­ ¨ ®¡ê¥ª-
â®¢. � §à ¡®â ­ë ª®­æ¥¯æ¨¨ ®¡®á­®¢ ­¨ï ¬ â¥¬ â¨ª¨: «®£¨æ¨§¬ (� áá¥«,
� ©âå¥¤, �¨â£¥­èâ¥©­), ¨­âã¨æ¨®­¨§¬ (�à ãíà, �¥©â¨­£, �¥©«ì), ä®à¬ -
«¨§¬ (�¨«ì¡¥àâ, �¥à­ ©á, �ªª¥à¬ ­). �à®£à ¬¬  ¨­âã¨æ¨®­¨áâ®¢ áâ « 
®á­®¢®© ¤«ï ä®à¬¨à®¢ ­¨ï ª®­áâàãªâ¨¢­®£® ­ ¯à ¢«¥­¨ï ¢ ¬ â¥¬ â¨ª¥
(�¥àç, �ìîà¨­£, �®áâ).

�¤­¨¬ ¨§ ­ ¨¡®«¥¥ ¢ ¦­ëå ¢ë¢®¤®¢, ª ª®â®à®¬ã ¯à¨è«¨ ¢á¥ ®á­®¢-
­ë¥ ¬¥â®¤®«®£¨ç¥áª¨¥ ª®­æ¥¯æ¨¨, áâ « â®â ä ªâ, çâ® ¯®­ïâ¨¥ ¬ â¥¬ â¨-
ç¥áª®© â¥®à¨¨ ¢ á¬ëá«¥ â¥®à¨¨, ª®â®à ï ®å¢ âë¢ ¥âáï á¨áâ¥¬®©  ªá¨®¬
â¥®à¥â¨ª®-¬­®¦¥áâ¢¥­­®£® â¨¯ , áãé¥áâ¢¥­­® è¨à¥, ç¥¬ «®£¨ç¥áª®¥ ¯®­ï-
â¨¥ ¤¥¤ãªâ¨¢­®© â¥®à¨¨: ¤ ¦¥ ¯à¨ à §¢¨â¨¨  à¨ä¬¥â¨ª¨ ­ âãà «ì­ëå
ç¨á¥« ­¥¨§¡¥¦­ë¬ ï¢«ï¥âáï ­¥®£à ­¨ç¥­­®¥ ¯à¨¬¥­¥­¨¥ ­®¢ëå á¯®á®¡®¢
«®£¨ç¥áª¨å à ááã¦¤¥­¨©, ª®â®àë¥ ¢ëå®¤ïâ §  ¯à¥¤¥«ë «î¡®£® ä¨­¨â­®£®
­ ¡®à  áâ ­¤ àâ¨§®¢ ­­ëå ¯à¨¥¬®¢. �á«¥¤áâ¢¨¥ íâ®£® áãé¥áâ¢¥­­® ¨§¬¥-
­¨«®áì á®¤¥à¦ ­¨¥ ¬¥â®¤®«®£¨ç¥áª¨å  á¯¥ªâ®¢ ¯à¨­æ¨¯®¢ ¯®«­®âë ¨ ­¥-
¯à®â¨¢®à¥ç¨¢®áâ¨  ªá¨®¬ â¨ç¥áª®© â¥®à¨¨.

�«¥¤ã¥â ®á®¡¥­­® ®â¬¥â¨âì ¢ ¦­ë¥ à¥§ã«ìâ âë �. �¥¤¥«ï (1931 £.), ª®-
â®àë¥ ¨¬¥îâ âà ­áªã«ìâãà­®¥ §­ ç¥­¨¥. �­ ãáâ ­®¢¨« ¯à¨­æ¨¯¨ «ì­ãî
­¥¢®§¬®¦­®áâì ¯®«­®© ä®à¬ «¨§ æ¨¨ ¬ â¥¬ â¨ª¨ ¨ ¤®ª § « ¤¢¥ ¢ ¦­ë¥
â¥®à¥¬ë ® ­¥¯®«­®â¥  ªá¨®¬ â¨ç¥áª¨å â¥®à¨©. �ª § «®áì, çâ® ¯à¨­æ¨¯ë
­¥¯à®â¨¢®à¥ç¨¢®áâ¨ ¨ ¯®«­®âë ­¥«ì§ï á®¢¬¥áâ¨âì ¢ à ¬ª å ¤®áâ â®ç­®
à §¢¨â®© ¤¥¤ãªâ¨¢­®© â¥®à¨¨ (â¨¯   à¨ä¬¥â¨ª¨ ­ âãà «ì­ëå ç¨á¥«,  ª-
á¨®¬ â¨ç¥áª®© â¥®à¨¨ ¬­®¦¥áâ¢ ¨ â.¤.).
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�â® ®âªàëâ¨¥ ¯à¨¢¥«® ª ¯¥à¥á¬®âàã ýâ¥å­®«®£¨¨þ ¤¥¤ãªâ¨¢­ëå ¯®-
áâà®¥­¨© ¨ § ¬¥­¥ ¬¥â®¤®«®£¨ç¥áª®© ¯ à ¤¨£¬ë ¬ â¥¬ â¨ç¥áª®£® ¬ëè-
«¥­¨ï. �¥§ã«ìâ âë �¥¤¥«ï ¯®ª § «¨, çâ® ®¡®á­®¢ ­¨¥ ¬ â¥¬ â¨ª¨ ¢ à ¬-
ª å «¨èì á ¬®© ¬ â¥¬ â¨ª¨ ¯à¨­æ¨¯¨ «ì­® ­¥¢®§¬®¦­®. �â¨ à¥§ã«ìâ âë,
  â ª¦¥ â¥®à¥¬ë �¥àç , �®í­ , �¥¢¥­£¥©¬ {�ª®«¥¬  ¯à¨¢¥«¨ ª à ¤¨-
ª «ì­ë¬ ¨§¬¥­¥­¨ï¬ ¢ ¬¥â®¤®«®£¨¨ ¬ â¥¬ â¨ª¨. �­¨ ãáâ ­®¢¨«¨ ¯à¨­-
æ¨¯¨ «ì­ãî ®£à ­¨ç¥­­®áâì  ªá¨®¬ â¨ç¥áª®£® ¬¥â®¤ : ª ¦¤ ï ¯®¯ëâª 
ý¢â¨á­ãâìþ ¤®áâ â®ç­® ¡®£ âãî ¬ â¥¬ â¨ç¥áªãî â¥®à¨î ¢ à ¬ª¨ ­¥ª®â®-
à®© ä®à¬ «ì­®© á¨áâ¥¬ë ­¥¨§¡¥¦­® ¢¥¤¥â ª ãâ¢¥à¦¤¥­¨ï¬, ª®â®àë¥ ­¥-
¢®§¬®¦­® ­¨ ¤®ª § âì, ­¨ ®¯à®¢¥à£­ãâì ¢ ¯à¥¤¥« å íâ®© á¨áâ¥¬ë. �«ï
¤®ª § â¥«ìáâ¢  ­¥¯à®â¨¢®à¥ç¨¢®áâ¨ â ª®© á¨áâ¥¬ë ¢­ãâà¥­­¨å ¥¥ áà¥¤áâ¢
­¥¤®áâ â®ç­®, ¯®íâ®¬ã ­¥®¡å®¤¨¬® ¨á¯®«ì§®¢ âì ¡®«¥¥ á¨«ì­ë¥, ¢­¥è­¨¥
¯® ®â­®è¥­¨î ª ¤ ­­®© á¨áâ¥¬¥ áà¥¤áâ¢ , ª®â®àë¥ ã¦¥ ­¥ ¬®£ãâ ¡ëâì ä¨-
­¨â­ë¬¨, ª®­áâàãªâ¨¢­ë¬¨.

�«ï ¯®¢ëè¥­¨ï ¬¥â®¤®«®£¨ç¥áª®© ªã«ìâãàë ¢ ¦­® ¢ë¤¥«¨âì à §«¨ç-
­ë¥ â¨¯ë á¨áâ¥¬ §­ ­¨©, ª®â®àë¥ ®â«¨ç îâáï ãà®¢­¥¬  ¢â®­®¬­®áâ¨ ®â
á®æ¨®ªã«ìâãà­®£® ª®­â¥ªáâ . � ª¨¥ á¨áâ¥¬ë ¤¥«ïâ ­  ¤¢¥ £àã¯¯ë: ­ ãç-
­ë¥ ¨ ª¢ §¨­ ãç­ë¥ á¨áâ¥¬ë. �á­®¢­®¥ ¢­¨¬ ­¨¥ á«¥¤ã¥â ã¤¥«¨âì  ­ «¨§ã
­ ãç­ëå á¨áâ¥¬, ãª § âì ­  ¨å ¬¥â®¤®«®£¨ç¥áª¨¥ ®â«¨ç¨ï, ¨áâ®à¨ç¥áªãî
à¥ª®­áâàãªæ¨î ¨ á¯®á®¡­®áâì ª áâàãªâãà¨à®¢ ­¨î  á¯¥ªâ®¢ à¥ «ì­®áâ¨.

�à¥¡ãîâ â ª¦¥ ®á¢¥é¥­¨ï £¥à¬¥­¥¢â¨ç¥áª¨¥ ¯à®¡«¥¬ë ¬¥â®¤®«®£¨¨,  
¨¬¥­­®: ¯à®¡«¥¬  §­ ­¨ï ¨ ¥£® ¯®­¨¬ ­¨ï, ¯à®¡«¥¬  á¥¬ ­â¨ç¥áª®© ¬­®-
£®¯« ­®¢®áâ¨ â¥ªáâ , ¢ëïá­¥­¨¥ ®â«¨ç¨© ¬¥¦¤ã á¨­â ªá¨ç¥áª®© ¨ á¥¬ ­-
â¨ç¥áª®© ­¥¯à®â¨¢®à¥ç¨¢®áâìî ¨«¨ ¯®«­®â®© ¤¥¤ãªâ¨¢­®© â¥®à¨¨. � ¦­®
¢ë¤¥«¨âì à §­ë¥ ãà®¢­¨ ¬¥â®¤®«®£¨ç¥áª®£® §­ ­¨ï,   ¨¬¥­­®: ãà®¢¥­ì ä¨-
«®á®äáª®© ¬¥â®¤®«®£¨¨, ãà®¢¥­ì ®¡é¥­ ãç­ëå ¬¥â®¤®«®£¨ç¥áª¨å ¯à¨­æ¨-
¯®¢ ¨ ä®à¬ ¨áá«¥¤®¢ ­¨ï, ãà®¢¥­ì ª®­ªà¥â­®-­ ãç­®© ¬¥â®¤®«®£¨¨, ãà®-
¢¥­ì ¬¥â®¤¨ª¨ ¨ â¥å­¨ª¨ ¨áá«¥¤®¢ ­¨ï.

�§­ ª®¬«¥­¨¥ á á®¢à¥¬¥­­ë¬¨ ª®­æ¥¯æ¨ï¬¨ ¬ â¥¬ â¨ª¨ ¤®«¦­® ¡ëâì
­¥®âê¥¬«¥¬®© ç¥àâ®© ª ç¥áâ¢¥­­®£® ¬ â¥¬ â¨ç¥áª®£® ®¡à §®¢ ­¨ï. �
ç áâ­®áâ¨, § á«ã¦¨¢ ¥â ­  ¢­¨¬ ­¨¥ äà ªâ «ì­ ï ª®­æ¥¯æ¨ï ¬ â¥¬ â¨ª¨,
ª®â®à ï ¢ ®¯à¥¤¥«¥­­®© ¬¥à¥ à §àãè ¥â ¥¢ª«¨¤®¢ã ­ ãç­ãî ¯à®£à ¬¬ã,
¯®áª®«ìªã à §¬¥à­®áâì äà ªâ «  ¬®¦¥â ¢ëà ¦ âìáï ¨ ­¥ æ¥«ë¬ ç¨á«®¬
(­ ¯à¨¬¥à, ¬®¦¥â ¡ëâì ¤à®¡­®©). � ª¨¬ ®¡à §®¬, ª®­æ¥¯æ¨ï äà ªâ « 
à áè¨àï¥â âà ¤¨æ¨®­­ë© § ¯ á £¥®¬¥âà¨ç¥áª¨å ä®à¬. �. � ­¤¥«ì¡à®â
(1975 £.) ­ ç « á¨áâ¥¬ â¨ç¥áªãî à §à ¡®âªã äà ªâ «ì­®© â¥®à¨¨,   ­ë­¥
¨áá«¥¤®¢ ­¨ï ¢ íâ®¬ ­ ¯à ¢«¥­¨¨ ï¢«ïîâáï ®¤­¨¬¨ ¨§ ­ ¨¡®«¥¥ ¯¥àá¯¥ª-
â¨¢­ëå. �à ªâ «ë ¯®§¢®«ïîâ ãç¨âë¢ âì ¢ ¬ â¥¬ â¨ç¥áª¨å ¬®¤¥«ïå ¬¨ª-
à®áâàãªâãàë ¨ ¬¨ªà®ä«ãªâã æ¨¨ à¥ «ì­ëå ®¡ê¥ªâ®¢, ¯à®æ¥áá®¢ ¨ ï¢«¥-
­¨©.

� áè¨à¥­¨¥ ª« áá  £¥®¬¥âà¨ç¥áª¨å ä®à¬ ¯à®¨áå®¤¨â §  áç¥â à áá¬®â-
à¥­¨ï ®¡ê¥ªâ®¢, ª®â®àë¥ à ­¥¥ áç¨â «¨ ýáâà ­­ë¬¨þ ¨ ý¯ â®«®£¨ç­ë¬¨þ
¢ á¨«ã ¨å á«®¦­®£® ¢­ãâà¥­­¥£® áâà®¥­¨ï. �à¨¬¥à ¬¨ ¬®£ãâ á«ã¦¨âì:
¬­®¦¥áâ¢® � ­â®à , ýª®¢¥àþ �¥à¯¨­áª®£®, ýá­¥¦¨­ª þ �®å , ¬­®¦¥áâ¢®
� ­¤¥«ì¡à®â , ¬­®¦¥áâ¢® �ã«¨  ¨ ¤à. �®§¬®¦­®, äà ªâ «ì­ ï ª®­æ¥¯-
æ¨ï ¯à¨¢¥¤¥â ª ¯à¨­æ¨¯¨ «ì­®¬ã ¯¥à¥á¬®âàã ¢§£«ï¤®¢ ­¥ â®«ìª® ­  ¯®àï-
¤®ª ¨ å ®á, ­® ¨ ¢®®¡é¥ ­  à¥ «ì­®áâì ¨ ¥¥ ¯®§­ ­¨¥.
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� àï¤¥ ¯à¨ª« ¤­ëå § ¤ ç ¢áâà¥ç ¥âáï ­¥«¨­¥©­®¥ á¨­£ã«ïà­®¥ ¨­â¥£-
à «ì­®¥ ãà ¢­¥­¨¥ ¢¨¤ 

Kx ≡ 1
π

1∫

−1

√
1− τ

1 + τ

x(τ)
τ − t

dτ +
λ

π

1∫

−1

√
1− τ

1 + τ
h(t, τ, x(τ))dτ = y(t), |t| < 1,

(1)
£¤¥ h(t, τ, u), y(t) | ¤ ­­ë¥ äã­ªæ¨¨, λ | ¢¥é¥áâ¢¥­­ë© ¯ à ¬¥âà,   x(t)
| ¨áª®¬ ï äã­ªæ¨ï, ¯à¨ç¥¬ á¨­£ã«ïà­ë© ¨­â¥£à « ¯®­¨¬ ¥âáï ¢ á¬ëá«¥
£« ¢­®£® §­ ç¥­¨ï ¯® �®è¨{�¥¡¥£ã.

�®áª®«ìªã § ¤ ç  (1), ª ª ¯à ¢¨«®, â®ç­® ­¥ à¥è ¥âáï, â® ¤«ï ¥¥ à¥è¥-
­¨ï ¯à¨¬¥­ïîâáï à §«¨ç­ë¥ ¯à¨¡«¨¦¥­­ë¥ ¬¥â®¤ë (®¡§®à â ª¨å ¬¥â®¤®¢
¬®¦­® ­ ©â¨, ­ ¯à., ¢ [1],[2]).

� ¨á¯®«ì§®¢ ­¨¥¬ ¯®¤å®¤®¢, ¯à¥¤«®¦¥­­ëå ¢ [1], ¢¢®¤¨¬ ¯ àã ¯à®áâ-
à ­áâ¢ X, Y . �ãáâì X = L2p[−1, 1], Y = L2q[−1, 1] | «¥¡¥£®¢ë ¯à®áâ-
à ­áâ¢  ª¢ ¤à â¨ç­®-áã¬¬¨àã¥¬ëå ­  [−1, 1] äã­ªæ¨© á ¢¥á ¬¨

p(t) =

√
1− t

1 + t
, q(t) =

√
1 + t

1− t
,

¨ ­®à¬ ¬¨

‖x‖X =




1∫

−1

p(t)|x(t)|2dt




1
2

, x ∈ X, ‖y‖Y =




1∫

−1

q(t)|x(t)|2dt




1
2

, y ∈ Y,

á®®â¢¥âáâ¢¥­­®.
�®£¤  ãà ¢­¥­¨¥ (1) ¬®¦­® § ¯¨á âì ª ª íª¢¨¢ «¥­â­®¥ ®¯¥à â®à­®¥

ãà ¢­¥­¨¥ ¢¨¤ 
K (x) ≡ Sx + λTh (x) = y (x ∈ X, y ∈ Y ) ,

Sx =
1
π

1∫

−1

p (τ)
x (τ)

(τ − t)
dτ, Th (x) =

1
π

1∫

−1

q (τ)h (t, τ, x (τ)) dτ.
(2)
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�«¥¤ãï [1], ­ ©¤¥­ ¢¨¤ ®¡à â­®£® ®¯¥à â®à  S−1 : Y → X, ¤®ª § ­ 
â¥®à¥¬  áãé¥áâ¢®¢ ­¨ï ¨ ¥¤¨­áâ¢¥­­®áâ¨ à¥è¥­¨ï ãà ¢­¥­¨ï (1). �à¨-
¡«¨¦¥­­®¥ à¥è¥­¨¥ § ¤ ç¨ (1) ¡ã¤¥¬ ¨áª âì ¢ ¢¨¤¥ ¬­®£®ç«¥­ 

xn (t) =
n∑

k=1

αkQk−1 (t) ∈ Xn, Qk (t) = cos k arccos t, −1 < t < 1, n ∈ N.

(3)
�¥à¥§ Hn ¡ã¤¥¬ ®¡®§­ ç âì ¬­®¦¥áâ¢®  «£¥¡à ¨ç¥áª¨å ¬­®£®ç«¥­®¢ ¯®-

àï¤ª  ­¥ ¢ëè¥ n,£¤¥ n ∈ N ,   ç¥à¥§ C = C[−1, 1] | ¯à®áâà ­áâ¢® ¢á¥å
­¥¯à¥àë¢­ëå ­  á¥£¬¥­â¥ [-1,1] äã­ªæ¨© á ®¡ëç­®© ­®à¬®©. �ãáâìXn =
= Hn−1 ∩ X, Yn = Hn−1 ∩ Y . �¡®§­ ç¨¬ ç¥à¥§P (1)

n ≡ P
(1)
n (Y, Yn) |

¬­®¦¥áâ¢® ¢á¥å «¨­¥©­ëå ¯à®¥ªæ¨®­­ëå ®¯¥à â®à®¢ Pn : Y → Yn, ®£à -
­¨ç¥­­ëå ¯® ­®à¬¥ ¢ á®¢®ªã¯­®áâ¨. � ç¥à¥§ P

(2)
n ≡ P

(2)
n (Y, Yn) ®¡®§­ -

ç¨¬ ¬­®¦¥áâ¢® ¢á¥å «¨­¥©­ëå ¯à®¥ªæ¨®­­ëå ®¯¥à â®à®¢ ¨§ Y ¢ Yn, â ª¨å,
çâ®Pn : Y → Yn ­¥®£à ­¨ç¥­ë,   Pn : C → Y ®£à ­¨ç¥­ë ¯® ­®à¬¥ ¢ á®¢®-
ªã¯­®áâ¨. �à¨¡«¨¦¥­­ë¥ à¥è¥­¨ï § ¤ ç¨ (1) ®¯à¥¤¥«ïîâáï ª ª à¥è¥­¨ï
®¯¥à â®à­®£® ãà ¢­¥­¨ï
Kn (xn) ≡ PnK (xn) ≡ PnSxn + PnTh (xn) = Pny (xn ∈ Xn, Pny ∈ Yn) .

(4)
�ç¥¢¨¤­®, çâ® ãà ¢­¥­¨¥ (4) íª¢¨¢ «¥­â­® ���� ¯®àï¤ª  n ∈ N ®â­®-

á¨â¥«ì­® ­¥¨§¢¥áâ­ëå α1, α2, . . . , αn ∈ R. �«ï áå¥¬ë (1), (3), (4) ¨¬¥îâ
¬¥áâ® á«¥¤ãîé¨¥ â¥®à¥¬ë.

�¥®à¥¬  1. �ãáâì äã­ªæ¨ï h(t, τ, u) ã¤®¢«¥â¢®àï¥â ãá«®¢¨ï¬
|h(t, τ, u1)− h(t, τ, u2)| 6 M |u1 − u2|, h(t, τ, 0) = 0, (5)

  Pn ∈ P
(1)
n , ‖Pn‖Y→Yn

6 c1 = const; ªà®¬¥ â®£®, ç¨á«®¢®© ¯ à ¬¥âà λ

â ª®©, çâ® |λ| <
1

Mc1
. �®£¤  ¯à¨ ¢á¥å ­ âãà «ì­ëå n  ¯¯à®ªá¨¬¨àãî-

é¨¥ ãà ¢­¥­¨ï (4) ®¤­®§­ ç­® à §à¥è¨¬ë, ¨ ¯à¨¡«¨¦¥­­®¥ à¥è¥­¨¥ x∗n
ã¤®¢«¥â¢®àï¥â ­¥à ¢¥­áâ¢ã

‖x∗n‖Xn
6
‖Pn‖Y→Yn

‖y‖Y

1− q1
, q1 = |λ|c1M < 1 .

�à¨¡«¨¦¥­­ë¥ à¥è¥­¨ï x∗n áå®¤ïâáï ª â®ç­®¬ã à¥è¥­¨î x∗ á® áª®-
à®áâìî,

‖x∗ − x∗n‖ 6 2c1

1− q1
En−1(Sx∗)Y ,

En (f)Y | ­ ¨«ãçè¥¥ áà¥¤­¥ª¢ ¤à â¨ç¥áª®¥ ¯à¨¡«¨¦¥­¨¥ äã­ªæ¨¨ f ∈ Y
í«¥¬¥­â ¬¨ ¨§ Yn.

�¥®à¥¬  2 �ãáâì äã­ªæ¨ï h (t, τ, u) ã¤®¢«¥â¢®àï¥â ãá«®¢¨ï¬ (5),  
Pn ∈ P

(2)
n , ‖Pn‖C→Y 6 c2 = const ¨ y (t), S (x∗; t) ∈ C[−1, 1]. �á«¨ |λ| <

<

√
2

Mc2
, â®:

 ) ãà ¢­¥­¨¥ (4) ¨¬¥¥â ¥¤¨­áâ¢¥­­®¥ à¥è¥­¨¥ x∗n ∈ Xn ¯à¨ «î¡®© ¯à -
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¢®© ç áâ¨ Pny ∈ Yn ⊂ Y , Pn ∈ P
(2)
n , ¯à¨ç¥¬ ¯à¨¡«¨¦¥­­®¥ à¥è¥­¨¥

ã¤®¢«¥â¢®àï¥â ­¥à ¢¥­áâ¢ã

‖x∗n‖Xn
6 c2‖y‖C

1− q2
, q2 = |λ|c2M < 1;

¡) ¯à¨¡«¨¦¥­­ë¥ à¥è¥­¨ï x∗n áå®¤ïâáï ª â®ç­®¬ã à¥è¥­¨î x∗ á® áª®-
à®áâìî

‖x∗ − x∗n‖X 6
2‖Pn‖C→Yn

1− q2
En−1(Sx∗)C ,

£¤¥ En (f)C | ­ ¨«ãçè¥¥ à ¢­®¬¥à­®¥ ¯à¨¡«¨¦¥­¨¥ äã­ªæ¨¨ f ∈
∈ C [−1, 1]  «£¥¡à ¨ç¥áª¨¬¨ ¬­®£®ç«¥­ ¬¨ áâ¥¯¥­¨ ­¥ ¢ëè¥ n.

�§ ¤®ª § ­­ëå ¢ëè¥ â¥®à¥¬ ¥¤¨­ë¬ á¯®á®¡®¬ á«¥¤ãîâ áå®¤¨¬®áâì ¨
®æ¥­ª  ¯®£à¥è­®áâ¨ â ª¨å ¨§¢¥áâ­ëå ¬¥â®¤®¢, ª ª ¬¥â®¤ë ®àâ®£®­ «ì­ëå
¬­®£®ç«¥­®¢, ¯®¤®¡« áâ¥© ¨ ª®««®ª æ¨¨.
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�«ï áâã¤¥­â®¢-¯á¨å®«®£®¢ ��� ¯à¥¤ãá¬®âà¥­ ®¤­®á¥¬¥áâà®¢ë© ªãàá
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�á­®¢­®© æ¥«ìî ªãàá  ý�á­®¢ë ¢ëáè¥© ¬ â¥¬ â¨ª¨ ¤«ï ¯á¨å®«®£®¢þ
ï¢«ï¥âáï ¯®¢ëè¥­¨¥ ãà®¢­ï ¬ â¥¬ â¨ç¥áª®© ¯®¤£®â®¢ª¨ áâã¤¥­â®¢ ¨ ®à¨-
¥­â æ¨ï ¨å ­  ¨á¯®«ì§®¢ ­¨¥ ¬ â¥¬ â¨ç¥áª¨å ¬¥â®¤®¢ ¯à¨ ¯à®¢¥¤¥­¨¨ ¯á¨-
å®«®£¨ç¥áª¨å ¨áá«¥¤®¢ ­¨©. � â¥¬ â¨ª  ï¢«ï¥âáï §­ ç¨â¥«ì­®©, ®ç¥­ì
¢ ¦­®© ç áâìî ®¡é¥ç¥«®¢¥ç¥áª®© ªã«ìâãàë ¨ íâ® ãª §ë¢ ¥â ­  ­¥®¡-
å®¤¨¬®áâì ¥¥ ¨§ãç¥­¨ï ¯à¨ ¯®«ãç¥­¨¨ ã­¨¢¥àá¨â¥âáª®£® ®¡à §®¢ ­¨ï, ¢
â®¬ ç¨á«¥ ¨ áâã¤¥­â ¬¨ à §«¨ç­ëå £ã¬ ­¨â à­ëå á¯¥æ¨ «ì­®áâ¥©. � -
â¥¬ â¨ª  ä®à¬¨àã¥â ª ç¥áâ¢  ¬ëè«¥­¨ï, ­¥®¡å®¤¨¬ë¥ ¤«ï ¯®«­®æ¥­­®£®
äã­ªæ¨®­¨à®¢ ­¨ï ç¥«®¢¥ª  ¢ á®¢à¥¬¥­­®¬ ®¡é¥áâ¢¥. �à¥¦¤¥ ¢á¥£®, ®­ 
à §¢¨¢ ¥â  ¡áâà ªâ­®¥ ¬ëè«¥­¨¥ áâã¤¥­â®¢, ¢ª«îç îé¥¥ «®£¨ç¥áª®¥ (¤¥-
¤ãªâ¨¢­®¥) ¬ëè«¥­¨¥,  «£®à¨â¬¨ç¥áª®¥ ¬ëè«¥­¨¥,   â ª¦¥ â ª¨¥ ¥£® ª -
ç¥áâ¢ , ª ª á¨«  ¨ £¨¡ª®áâì, ª®­áâàãªâ¨¢­®áâì ¨ ªà¨â¨ç­®áâì. �­  ¢®á-
¯¨âë¢ ¥â â ª®© áª« ¤ ã¬ , ª®â®àë© âà¥¡ã¥â ªà¨â¨ç¥áª®© ¯à®¢¥àª¨ ¨ «®-
£¨ç¥áª®£® ®¡®á­®¢ ­¨ï â¥å ¨«¨ ¨­ëå ¯®«®¦¥­¨© ¨ â®ç¥ª §à¥­¨ï,   íâ® ­¥-
®¡å®¤¨¬® «î¡®¬ã ¯à®ä¥áá¨®­ «ã. �¤­ ª® à®«ì ¬ â¥¬ â¨ª¨ íâ¨¬ ­¥ ®£à -
­¨ç¨¢ ¥âáï. �§ãç¥­¨¥ ¬ â¥¬ â¨ª¨ ®ª §ë¢ ¥â ®¯à¥¤¥«ïîé¥¥ ¢«¨ï­¨¥ ­ 
ä®à¬¨à®¢ ­¨¥ ¬ â¥¬ â¨ç¥áª®© ªã«ìâãàë ç¥«®¢¥ª . �§ãç¥­¨¥ ¬ â¥¬ â¨ª¨
¯à¨ãç ¥â ª ¯®«­®æ¥­­®©  à£ã¬¥­â æ¨¨ ¨ ¯à¥¤®áâ¥à¥£ ¥â ®â ­¥®¡®á­®¢ ­-
­ëå ®¡®¡é¥­¨© [1]. �â¤¥«ì­® â ª¦¥ á«¥¤ã¥â ®áâ ­®¢¨âìáï ­  à®«¨ ¬ â¥¬ -
â¨ª¨ ¯à¨ ®¢« ¤¥­¨¨ áâã¤¥­â ¬¨-¯á¨å®«®£ ¬¨ á¢®¥© ¡ã¤ãé¥© ¯à®ä¥áá¨¥©.

�á¨å®«®£¨ ®å®â­® ¨á¯®«ì§®¢ «¨ ï§ëª ¬ â¥¬ â¨ª¨ ¤«ï ä®à¬ã«¨à®¢ -
­¨ï á¢®¨å § ª®­®¢. �®«ìáª¨© ¯á¨å®«®£ �. �®¬ è¥¢áª¨©, ­ ¯à¨¬¥à, ¤®«£®
¨áª « ýá«®¢¥á­ãîþ ä®à¬ã«¨à®¢ªã ®âªàëâ®£® ¨¬ § ª®­  ý® ¯®¡ã¦¤¥­¨¨ ç¥-
«®¢¥ª  ª ¤¥©áâ¢¨îþ, ­® ¢ à¥§ã«ìâ â¥ ¢ëà §¨« íâ®â § ª®­ ¬ â¥¬ â¨ç¥áª®©
ä®à¬ã«®© D = f(V, P ), á®£« á­® ª®â®à®© à¥è¥­¨¥, ¯à¨¢®¤ïé¥¥ ª ¤¥©áâ¢¨î
D, ¥áâì äã­ªæ¨ï æ¥­­®áâ¨ æ¥«¨ V ¨ ¢¥à®ïâ­®áâ¨ ¥¥ à¥ «¨§ æ¨¨ P . �¥¤ -
à®¬ �¬¬ ­ã¨« � ­â ¯¨á «, çâ® ¢ «î¡®© â¥®à¨¨ áâ®«ìª® ­ ãª¨, áª®«ìª®
¢ ­¥© ¬ â¥¬ â¨ª¨. � ¨§¢¥áâ­ë© ¬ â¥¬ â¨ª �¥­¥ �¥ª àâ, ¢­¥áè¨© §­ -
ç¨â¥«ì­ë© ¢ª« ¤ â ª¦¥ ¨ ¢ à §¢¨â¨¥ ¯á¨å®«®£¨¨, ãâ¢¥à¦¤ «, çâ® ¯á¨-
å®«®£¨ï ­¥ ¬®¦¥â áãé¥áâ¢®¢ âì ¡¥§ ¬ â¥¬ â¨ª¨ [2]. �à®¬¥ â®£®, ¨§ ¨á-
â®à¨¨ ¯á¨å®«®£¨¨ å®à®è® ¨§¢¥áâ­®, çâ®, ­ ¯à¨¬¥à, ¯á¨å®ä¨§¨ª  ­ ç « 
á¢®¥ à §¢¨â¨¥ á ãáâ ­®¢«¥­¨ï ¬ â¥¬ â¨ç¥áª¨å § ª®­®¬¥à­®áâ¥© (§­ ¬¥­¨-
â ï ä®à¬ã«  �¥¡¥à {�¥å­¥à ). � ­ áâ®ïé¥¥ ¢à¥¬ï ¬ â¥¬ â¨ç¥áª¨¥ ¯à®æ¥-
¤ãàë ®¡ï§ â¥«ì­® ¢å®¤ïâ ¢ â ª¨¥ à §¤¥«ë ¯á¨å®«®£¨¨ ª ª ¯á¨å®¬¥âà¨ª ,
¯á¨å®¤¨ £­®áâ¨ª , ¤¨ää¥à¥­æ¨ «ì­ ï ¯á¨å®«®£¨ï. �®¢à¥¬¥­­ ï ¯á¨å®£¥-
­¥â¨ª , ­ ¯à¨¬¥à, è¨à®ª® ¨á¯®«ì§ã¥â â ª®© à §¤¥« ¢ëáè¥© ¬ â¥¬ â¨ª¨,
ª ª áâàãªâãà­®¥ ¬®¤¥«¨à®¢ ­¨¥ ¨ â.¤. �« ¢­®¥ ®â«¨ç¨¥ ®âà á«¥© ¯á¨å®«®-
£¨ç¥áª¨å §­ ­¨©, ¨á¯®«ì§ãîé¨å ¬ â¥¬ â¨ç¥áª¨¥ ¬¥â®¤ë, § ª«îç ¥âáï ¢
â®¬, çâ® ¨å ¯à¥¤¬¥â ¨áá«¥¤®¢ ­¨ï ­¥ â®«ìª® ¬®¦¥â ¡ëâì ®¯¨á ­, ­® ¨§¬¥-
à¥­. �®§¬®¦­®áâì ¨§¬¥à¥­¨ï â®£® ¨«¨ ¨­®£® ¯á¨å®«®£¨ç¥áª®£® ä¥­®¬¥­ ,
á¢®©áâ¢ , å à ªâ¥à¨áâ¨ª¨, ç¥àâë ¨ â.¤. ®âªàë¢ ¥â ¤®áâã¯ ¤«ï ¯à¨¬¥­¥­¨ï
¬¥â®¤®¢ ª®«¨ç¥áâ¢¥­­®£®  ­ «¨§ ,   §­ ç¨â, ¨ á®®â¢¥âáâ¢ãîé¨å ¢ëç¨á«¨-
â¥«ì­ëå ¯à®æ¥¤ãà [3].

�¥¬ «ãî à®«ì ¨£à ¥â ¨ â®â ä ªâ, çâ® ¨á¯®«ì§®¢ ­¨¥ ï§ëª  ¬ â¥¬ -
â¨ª¨ à áè¨àï¥â ¢¨¤¥­¨¥ ¬¨à  ãç¥­®£®-£ã¬ ­¨â à¨ï. �¢« ¤¥­¨¥ ¨¬ ¯®§¢®-
«ï¥â íää¥ªâ¨¢­® ¨á¯®«ì§®¢ âì ¢ á¢®¥© à ¡®â¥ ¤®áâ¨¦¥­¨ï ¥áâ¥áâ¢¥­­ëå
­ ãª, § ¨¬áâ¢®¢ âì ¬¥â®¤ë ¨áá«¥¤®¢ ­¨ï, à §à ¡®â ­­ë¥ ¬®¤¥«¨, ¯à®¢®-
¤¨âì  ­ «®£¨¨ ¯à¨ à¥è¥­¨¨ á®¡áâ¢¥­­ëå § ¤ ç. � â¥¬ â¨ª  ï¢«ï¥âáï
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á¢®¥®¡à §­ë¬ ¯à®¯ãáª®¬ ¢ ¬¨à ¥áâ¥áâ¢¥­­ëå ­ ãª. �­®£¤  ¯à¨å®¤¨âáï
áâ «ª¨¢ âìáï á á¨âã æ¨¥©, ª®£¤  áâã¤¥­â ®ââ «ª¨¢ ¥â ¢á¥, çâ® á®¤¥à¦¨â
ä®à¬ã«ë,  ¯¥««¨àãï â¥¬, çâ® ®­ ý£ã¬ ­¨â à¨©þ. � ª®¥ ®ââ®à¦¥­¨¥ ¨¤¥â
¥é¥ á® èª®«ì­®© áª ¬ì¨, ­® ¨§ãç âì ¬ â¥¬ â¨ªã ­¥®¡å®¤¨¬®, ¨ ¢ ¦­®¥
§­ ç¥­¨¥ §¤¥áì ¨¬¥¥â â®, ­ áª®«ìª® á¨«ì­® ¡ã¤¥â ã¢ï§ ­ ¨§ãç ¥¬ë© ªãàá á
¡ã¤ãé¥© á¯¥æ¨ «ì­®áâìî áâã¤¥­â .

�¤­®© ¨§ ®á­®¢­ëå § ¤ ç ¯á¨å®«®£¨¨ ª ª ­ ãª¨ ï¢«ï¥âáï ¢ëï¢«¥­¨¥ ¨
¨áá«¥¤®¢ ­¨¥ § ª®­®¬¥à­®áâ¥©, ª®â®àë¬ ¯®¤ç¨­ïîâáï à¥ «ì­ë¥ ¯à®æ¥ááë.
�¥è¥­¨¥ íâ®© § ¤ ç¨ ­¥¢®§¬®¦­® ¡¥§ ¨á¯®«ì§®¢ ­¨ï ¬ â¥¬ â¨ç¥áª®£®  ¯-
¯ à â . �áå®¤ï ¨§ íâ®£® ªãàá ý�á­®¢ë ¢ëáè¥© ¬ â¥¬ â¨ª¨ ¤«ï ¯á¨å®«®-
£®¢þ ¯®áâà®¥­ â ª¨¬ ®¡à §®¬, çâ®¡ë ¤ âì áâã¤¥­â ¬ ¯®«¥§­ë© ¯à ªâ¨ç¥á-
ª¨© ­ ¢ëª à ¡®âë.
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¬ â¥¬ â¨ª¨, ª®â®àë¥ ¦¥« îâ ¢ ¡ã¤ãé¥¬ § ­¨¬ âìáï ¯à¥¯®¤ ¢ ­¨¥¬, ¯à®-
å®¤ïâ á¯¥æ¨ «¨§ æ¨î ­  ª ä¥¤à¥ ¬¥â®¤¨ª¨ ¯à¥¯®¤ ¢ ­¨ï ¬ â¥¬ â¨ª¨, ¤«ï
ç¥£® ¨§ãç îâ ­  3{5 ªãàá å æ¨ª« á¯¥æ¤¨áæ¨¯«¨­: ý�áâ®à¨ï ¨ ¬¥â®¤®«®-
£¨ï ¬ â¥¬ â¨ª¨þ; ý�áâ®à¨ï ®â¥ç¥áâ¢¥­­®£® èª®«ì­®£® ¬ â¥¬ â¨ç¥áª®£®
®¡à §®¢ ­¨ïþ; ý�®¤¥à¦ ­¨¥ ¯à®£à ¬¬ ¨ ãç¥¡­¨ª®¢ ¯® ¬ â¥¬ â¨ª¥þ; ý�®-
¤¥à¦ ­¨¥ ¢­¥ª« áá­®© à ¡®âë ¯® ¬ â¥¬ â¨ª¥þ, ý�¥®¬¥âà¨ç¥áª¨¥ § ¤ ç¨ ­ 
¯®áâà®¥­¨¥þ, ý�à ªâ¨ªã¬þ, ý�à¨««¨ ­âë í«¥¬¥­â à­®© £¥®¬¥âà¨¨þ, ý�§-
¡à ­­ë¥ £« ¢ë í«¥¬¥­â à­®© ¬ â¥¬ â¨ª¨ (®«¨¬¯¨ ¤­ë¥ § ¤ ç¨)þ, ý�®¢à¥-
¬¥­­ë¥ ®á­®¢ë èª®«ì­®£® ªãàá  ¬ â¥¬ â¨ª¨þ, ý�¥â®¤¨ª  ¯à¥¯®¤ ¢ ­¨ï
¬ â¥¬ â¨ª¨þ, ý�®¢à¥¬¥­­ë¥ ¯¥¤ £®£¨ç¥áª¨¥ â¥å­®«®£¨¨þ, ý�®¢ë¥ ¨­ä®à-
¬ æ¨®­­ë¥ â¥å­®«®£¨¨þ, ý�®­áâàã¨à®¢ ­¨¥ § ¤ ç ¯® í«¥¬¥­â à­®© ¬ â¥-
¬ â¨ª¥þ.

�®á«¥¤­¨¥ ç¥âëà¥ ¤¨áæ¨¯«¨­ë, ¢ á¢®î ®ç¥à¥¤ì, ®¡à §ãîâ ¡«®ª ¤¨áæ¨¯-
«¨­ ¤®¯®«­¨â¥«ì­®© ª¢ «¨ä¨ª æ¨¨ ý�à¥¯®¤ ¢ â¥«ìþ (à¥çì ¨¤¥â ® ªãàá å,
ª®â®àë¥ ç¨â îâáï ­  ª ä¥¤à¥ ¬¥â®¤¨ª¨ ¯à¥¯®¤ ¢ ­¨ï ¬ â¥¬ â¨ª¨). �âã-
¤¥­â ¬, ¯à®å®¤ïé¨¬ á¯¥æ¨ «¨§ æ¨î ­  ¤àã£¨å ª ä¥¤à å, ¤«ï ¯®«ãç¥­¨ï
ª¢ «¨ä¨ª æ¨¨ ¤®áâ â®ç­® ¨§ãç¨âì â®«ìª® íâ®â ¡«®ª ¤¨áæ¨¯«¨­ ¯«îá ­¥-
ª®â®àë¥ ªãàáë ¯á¨å®«®£®-¯¥¤ £®£¨ç¥áª®£® ­ ¯à ¢«¥­¨ï. �¤­ ª® ¤«ï ¯®«-
­®æ¥­­®© ¯à®ä¥áá¨®­ «ì­®© ¯®¤£®â®¢ª¨ á¯¥æ¨ «¨áâ -¯¥¤ £®£  ¦¥« â¥«ì­®
¯à®á«ãè âì ¨ ªãàáë á¯¥æ¨ «¨§ æ¨¨ ¯® ¬¥â®¤¨ª¥ ¯à¥¯®¤ ¢ ­¨ï ¬ â¥¬ -
â¨ª¨, ¯®íâ®¬ã ¯®á¥é¥­¨¥ íâ¨å ªãàá®¢ ®âªàëâ® ¤«ï ¢á¥å áâã¤¥­â®¢ ¬ â¥¬ -
â¨ç¥áª®£® ä ªã«ìâ¥â .

� ­ áâ®ïé¥¥ ¢à¥¬ï ãâ¢¥à¦¤¥­  �®­æ¥¯æ¨ï ¯à®ä¨«ì­®£® ®¡ãç¥­¨ï ­ 
áâ àè¥© áâã¯¥­¨ ®¡é¥£® ®¡à §®¢ ­¨ï, ¢ ª®â®à®© ¯à¥¤ãá¬ âà¨¢ ¥âáï ¯à®-
ä¨«ì­®¥ ®¡ãç¥­¨¥ ¢ áâ àè¨å ª« áá å ®¡é¥®¡à §®¢ â¥«ì­ëå èª®«. �®-
íâ®¬ã ¡ã¤ãé¨© ãç¨â¥«ì ¬ â¥¬ â¨ª¨ ¤®«¦¥­ ¡ëâì £®â®¢ ª à ¡®â¥ ­  ¯à®-
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ä¨«ì­®¬ ãà®¢­¥ ¨ ¨¬¥âì ­¥®¡å®¤¨¬ãî â¥®à¥â¨ç¥áªãî ¨ ¯à ªâ¨ç¥áªãî ¡ §ã
¤«ï ¯à¥¯®¤ ¢ ­¨ï á®®â¢¥âáâ¢ãîé¨å à §¤¥«®¢ ªãàá  ¬ â¥¬ â¨ª¨. �ç¨â¥«ï
èª®« �ã¢ èáª®© �¥á¯ã¡«¨ª¨ ®â¬¥ç îâ, çâ® ­ ¨¡®«ìèãî ¯®¯ã«ïà­®áâì
áà¥¤¨ ãç¥­¨ª®¢ ¨¬¥îâ â¥ í«¥ªâ¨¢­ë¥ ªãàáë ¯à¥¤¯à®ä¨«ì­®© ¯®¤£®â®¢ª¨
¨ ¯à®ä¨«ì­®£® ®¡ãç¥­¨ï, á®¤¥à¦ ­¨¥ ª®â®àëå á®áâ ¢«ïîâ â ª¨¥ à §¤¥«ë
èª®«ì­®© ¬ â¥¬ â¨ª¨, ª ª ý¯à¨ª« ¤­ë¥þ (â¥ªáâ®¢ë¥ § ¤ ç¨, ¬ â¥¬ â¨-
ç¥áª¨¥ ¬¥â®¤ë ¢ íª®­®¬¨ª¥, í«¥¬¥­âë â¥®à¨¨ ¢¥à®ïâ­®áâ¥© ¨ ¬ â¥¬ â¨-
ç¥áª®© áâ â¨áâ¨ª¨), ý ¡¨âãà¨¥­âáª¨¥þ (§ ¤ ç¨ á ¯ à ¬¥âà ¬¨, äã­ªæ¨¨
¨ ¨å á¢®©áâ¢ , ¬¥â®¤ë à¥è¥­¨ï ãà ¢­¥­¨© ¨ ­¥à ¢¥­áâ¢), ý®«¨¬¯¨ ¤­ë¥þ
(¬¥â®¤ë à¥è¥­¨ï ®«¨¬¯¨ ¤­ëå § ¤ ç, § ¤ ç ¯®¢ëè¥­­®© âàã¤­®áâ¨, «®£¨-
ç¥áª¨¥ § ¤ ç¨). � á¢ï§¨ á íâ¨¬, ¢ë¡®à ã¯®¬ï­ãâëå ¢ëè¥ ¤¨áæ¨¯«¨­ ¤«ï
¤®¯®«­¨â¥«ì­®© ª¢ «¨ä¨ª æ¨¨ ý�à¥¯®¤ ¢ â¥«ìþ ¢¯®«­¥ ®¡®á­®¢ ­.

�¥¤ £®£¨ç¥áªãî ¯à ªâ¨ªã áâã¤¥­âë ¯à®å®¤ïâ ¢ 10 á¥¬¥áâà¥ ¢ èª®« å
£. �¥¡®ªá àë á ¤ ¢­¨¬¨ ¬ â¥¬ â¨ç¥áª¨¬¨ âà ¤¨æ¨ï¬¨. �à®¬¥ â®£®, ¢á¥
áâã¤¥­âë ª ä¥¤àë ¯à¨£« è îâáï ¤«ï à ¡®âë ¢ ¦îà¨ à §«¨ç­ëå ®«¨¬-
¯¨ ¤, ¯à®¢®¤¨¬ëå ¯à¨ ãç áâ¨¨ ª ä¥¤àë ¬¥â®¤¨ª¨ ¯à¥¯®¤ ¢ ­¨ï ¬ â¥¬ -
â¨ª¨.

� ¤®ª« ¤¥ ¡ã¤ãâ à áá¬®âà¥­ë ­¥ª®â®àë¥ ¢®¯à®áë ¯®¤£®â®¢ª¨ ¡ã¤ãé¨å
ãç¨â¥«¥© ¬ â¥¬ â¨ª¨ ª à ¡®â¥ ¢ ¯à®ä¨«ì­®© èª®«¥ ¢ à ¬ª å ¤®¯®«­¨-
â¥«ì­®© ª¢ «¨ä¨ª æ¨¨.
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�¥ªæ¨ï 5

ý����������� � ��������������þ

������� �������������� � ��������
�������� ������� ��������

�®à®¢¨ª®¢ �.�.

e-mail: Alges1s@rambler.ru
� ¯à¥áá¥, ¯® à ¤¨® ¢ ­ áâ®ïé¥¥ ¢à¥¬ï ¯à®¢®¤¨âáï ¤¨áªãáá¨ï: ­à ¢áâ-

¢¥­­® «¨ ®¡ãç âì ¡ã¤ãé¨å ¬¥¤¨ª®¢, ¢ ç áâ­®áâ¨ å¨àãà£®¢, â ª, ª ª íâ® ¤¥-
« ¥âáï ¤® á¨å ¯®à (­  ¯®¤®¯ëâ­ëå ¦¨¢®â­ëå, ¯à¨ ¯à¥¯ à¨à®¢ ­¨¨ ¬¥àâ-
¢ëå âª ­¥© ¨ â. ¤.) ¨«¨ ¨¬¥¥â á¬ëá« ®¡ãç âì ¨å ¢¨àâã «ì­®, á®§¤ ¢ ï
­¥®¡å®¤¨¬ë¥ ¯à®£à ¬¬ë.

�®áâ ­®¢ª  ¤ ­­®£® ¢®¯à®á , ¢¨¤¨¬®, á¢ï§ ­  á â¥¬, çâ® á®®â¢¥âáâ¢ãî-
é¨¥ ¬¨­¨áâ¥àáâ¢  á®¡¨à îâáï ¬®¤¥à­¨§¨à®¢ âì ¯à®£à ¬¬ë ®¡ãç¥­¨ï ¯®¤
¤ ¢«¥­¨¥¬ § é¨â­¨ª®¢ ¦¨¢®â­ëå ¨ ¤àã£¨å, áª®à¥¥ íª®­®¬¨ç¥áª¨ § ¨­â¥-
à¥á®¢ ­­ëå, «¨æ. �  ­ è ¢§£«ï¤, ¢§£«ï¤ áâã¤¥­â®¢-¬¥¤¨ª®¢, ¯®áâ ­®¢ª 
¢®¯à®á  ¢ â ª®¬ à ªãàá¥ ­¥ á®¢á¥¬ ¯à ¢¨«ì­ ï, â.ª. ®­  ¯à¨¢®¤¨â ª íªá-
âà¥¬ «ì­ë¬ à¥è¥­¨ï¬,   ªà ©­®áâ¨, ®âª«®­¥­¨ï ¢¯à ¢®, ¢«¥¢®, â¥¬ ¡®«¥¥
¢ ¬¥¤¨æ¨­¥, ¢á¥£¤  ®¯ á­ë.

�áâ¨­ , ¢¨¤¨¬®, ª ª ¢á¥£¤  ­ å®¤¨âáï ¯® á¥à¥¤¨­¥. �¥áá¯®à­®, ¯®«¥§­®
®âà ¡ âë¢ âì ¬¥â®¤¨ª¨ ¢¨àâã «ì­ëå ®¯¥à æ¨©, â¥à ¯¥¢â¨ç¥áª®£® «¥ç¥­¨ï,
á®§¤ ­¨ï ­®¢ëå «¥ª àáâ¢ ¨ â.¤. �® â ª¦¥ ®ç¥¢¨¤­®, çâ® ¢¨àâã «ì­ë¥ « ¡®-
à â®à¨¨ ­¥ ¬®£ãâ § ¬¥­¨âì à ¡®âã ¬¥¤¨ª  á ¦¨¢®© (¨«¨ ¬¥àâ¢®©) âª ­ìî,
¯®ª  ®­ á ¬ ¯®«­®áâìî ­¥ ¯à®¢¥¤¥â, ­ ¯à¨¬¥à, «¥ç¥­¨¥ ¡®«ì­®£® ¢ ª«¨­¨ª¥,
¯®¤£®â®¢¨¢è¨áì ª íâ®¬ã á ¯®¬®éìî ý¬­¨¬®£®þ ª®¬¯ìîâ¥à­®£® ¡®«ì­®£®.

�ª«îç ïáì ¢ ¯®¤­ïâãî á®¢à¥¬¥­­ãî ¤¨áªãáá¨î, ¬ë ¢ëáª §ë¢ ¥¬áï § 
®¯â¨¬ «ì­®¥ à¥è¥­¨¥ ¤ ­­®£® ¢®¯à®á , §  à §ã¬­®¥ á®ç¥â ­¨¥ ®¡®¨å ¬¥-
â®¤®¢. �¤­®¢à¥¬¥­­® å®â¥«®áì ¡ë ¯®¦¥« âì ¢á¥¬, ªâ® ã¯à ¢«ï¥â ¬¥¤¨-
æ¨­áª¨¬ ®¡ãç¥­¨¥¬ (¬¨­¨áâ¥àáâ¢ ¬, à¥ªâ®à ¬, ¤¥ª ­ ¬, ¯à¥¯®¤ ¢ â¥«ï¬)
­ å®¤¨âì ¢®§¬®¦­®áâ¨ ®á­ é¥­¨ï ¡®«ì­¨æ, ª«¨­¨ª, « ¡®à â®à¨© á®¢à¥-
¬¥­­®©  ¯¯ à âãà®©, ®¡à é âì ¡®«ìè¥ ¢­¨¬ ­¨ï ­  ¨å ¤¨§ ©­, ã¤®¡áâ¢ 
¤«ï ¡®«ì­ëå, çâ®¡ë à §£àã§¨âì ¢à ç¥© ®â ¨§­ãàïîé¥© â¥å­¨ç¥áª®© à -
¡®âë ¨ ¤ âì ¯à®áâ®à â¢®àç¥áâ¢ã, á¬¥«¥¥ ¢­¥¤àïâì ª®¬¯ìîâ¥à­ë¥ â¥å­®«®-
£¨¨, ¡®«ìè¥ ã¤¥«ïâì ¢­¨¬ ­¨ï ¢ ¯à®æ¥áá¥ ®¡ãç¥­¨ï áâ â¨áâ¨ç¥áª¨¬ ¬¥-
â®¤ ¬ ®¡à ¡®âª¨ ¤ ­­ëå ¨ ¤àã£¨¬ ¡®«¥¥ á®¢à¥¬¥­­ë¬ ¬ â¥¬ â¨ç¥áª¨¬ ¨
¨­ä®à¬ æ¨®­­ë¬ ¬¥â®¤ ¬,   ¯¥àá®­ «ã ª«¨­¨ª | ¡®«¥¥ ¢­¨¬ â¥«ì­®£®,
¡¥à¥¦­®£® ®â­®è¥­¨ï ª ¡®«ì­®¬ã.

�¥§ãá«®¢­®, ª ¯à®¡«¥¬ ¬ ­à ¢áâ¢¥­­®áâ¨ £®áã¤ àáâ¢  ®â­®á¨âáï á®§¤ -
­¨¥ ãá«®¢¨©, ¯®§¢®«ïîé¨å ¬¥¤¨ª ¬ ®à£ ­¨§®¢ âì ¤®áâ®©­ãî ¦¨§­ì. �¥çì
¨¤¥â ®¡  ¤¥ª¢ â­®© § à ¡®â­®© ¯« â¥, ª®â®à ï ¯®§¢®«¨â ¢à ç ¬ ¡®«ìè¥
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á®áà¥¤®â ç¨¢ âìáï ­  ¯à®ä¥áá¨®­ «ì­ëå ¯à®¡«¥¬ å,   ­¥ § ­¨¬ âìáï ¯®-
¨áª®¬ ¤®¯®«­¨â¥«ì­ëå § à ¡®âª®¢. �â®â ¯à®æ¥áá, ª®â®àë© ®ç¥­ì ¡à®á -
¥âáï ¢ £« §  áâã¤¥­â ¬-¯à ªâ¨ª ­â ¬ ä ªâ¨ç¥áª¨ ®âà ¦ ¥â à áå®¦¤¥­¨¥
¬¥¦¤ã á«®¢®¬ ¨ ¤¥«®¬ ®â¢¥âáâ¢¥­­ëå «¨æ ¨ ä®à¬¨àã¥â ­¥¤®¢¥à¨¥ ª àãª®-
¢®¤¨â¥«ï¬ ­ è¥© áâà ­ë.

� ������������ ������� ��� ����������
� ������ ������������ ��������� � �����

� £ ­ï­ �.�.
�®áá¨©áª¨© ã­¨¢¥àá¨â¥â ¤àã¦¡ë ­ à®¤®¢, ª ä¥¤à  ¢ëáè¥© ¬ â¥¬ â¨ª¨

�®áª¢ , ã«. �¨ª«ãå®-� ª« ï, ¤.6
e-mail: vmicheev@list.ru

� áâ® áâà®¨â¥«¨ ¤ ¦¥ ¯à®áâ¥©è¨å ®¡ê¥ªâ®¢ áâ «ª¨¢ îâáï á § ¤ ç ¬¨,
à¥è¥­¨ï ª®â®àëå âà¥¡ãîâ £¥®¬¥âà¨ç¥áª¨¥ §­ ­¨ï. � ª¨¥ §­ ­¨ï ¢ èª®«ì-
­ëå ãç¥¡­¨ª å £¥®¬¥âà¨¨ ¨¬¥îâáï, ­® ¢ à §­ëå ¬¥áâ å. �®«¥§­® ¯à¥¤-
áâ ¢«ïâì ¨å ®â¤¥«ì­ë¬ à §¤¥«®¬ (¢ ª®­æ¥ ªãàá  9 ª« áá ). � ¡«î¤¥­¨ï
¯®ª §ë¢ îâ, çâ® ¬­®£¨¥ áâà®¨â¥«¨ á ¢ëáè¨¬ áâà®¨â¥«ì­ë¬ ®¡à §®¢ ­¨¥¬
­¥ ¢ á®áâ®ï­¨¨ ¢ëç¨á«¨âì ¯«®é ¤¨ ¨ ®¡êñ¬  ¯à®áâëå ä¨£ãà. � ¡ë«¨. � §
§ ¡ë«¨ ¬­®£¨¥, â® ¯à¨ç¨­  ­¥ ¢ ¯ ¬ïâ¨,   ¢ ¬¥â®¤¨ª¥ ¯®áâà®¥­¨ï ¨ ¯à¥-
¯®¤ ¢ ­¨ï £¥®¬¥âà¨¨. �«ï ãáâà ­¥­¨ï íâ®£® ¯à®¡¥« , ¬®¦­® ¢ª«îç¨âì
¢ ãç¥¡­¨ª £¥®¬¥âà¨¨ ¢ ª ç¥áâ¢¥ ¯à¨«®¦¥­¨ï ­¥¡®«ìè®© æ¨ª« ­¥á«®¦­ëå
§ ¤ ç ¯®¤ § £®«®¢ª®¬ ý�âà®¨â¥«ì­ë¥ § ¤ ç¨þ. � ¯à¨¬¥à, â ª¨¥:

1. �®ª § âì, çâ® ¨§ ®¤¨­ ª®¢ëå ¯«¨â®ª, ¨¬¥îé¨å ä®à¬ã ¯ à ««¥-
«®£à ¬¬ , ¬®¦­® á¤¥« âì ¯ àª¥â, ¯®«­®áâìî ¯®ªàë¢ îé¨© «î¡ãî ç áâì
¯®« . 2. �®ª § âì, çâ® ¨§ ®¤¨­ ª®¢ëå ¯«¨â®ª, ¨¬¥îé¨å ä®à¬ã âà¥ã-
£®«ì­¨ª , ¬®¦­® á¤¥« âì ¯ àª¥â, ¯®«­®áâìî ¯®ªàë¢ îé¨© «î¡ãî ç áâì
¯®« . 3. �®ª § âì, çâ® ¨§ ®¤¨­ ª®¢ëå ¯«¨â®ª, ¨¬¥îé¨å ä®à¬ã âà ¯¥æ¨¨,
¬®¦­® á¤¥« âì ¯ àª¥â, ¯®«­®áâìî ¯®ªàë¢ îé¨© «î¡ãî ç áâì ¯®« . 4.
�à¥¡ã¥âáï ¨§ ¤ ­­®£® áâà®©¬ â¥à¨ «  ¯®áâà®¨âì ¯àï¬®ã£®«ì­ë© ¡ áá¥©­
á ¯¥à¨¬¥âà®¬ 40 ¬ â ª, çâ®¡ë ¯«®é ¤ì ¯®¢¥àå­®áâ¨ ¢®¤ë ¡ë«  ­ ¨¡®«ì-
è¥©. � ¤® ®¯à¥¤¥«¨âì ¤«¨­ã ¨ è¨à¨­ã ¡ áá¥©­ . 5. �à¥¡ã¥âáï ¨§ ¤ ­­®£®
áâà®©¬ â¥à¨ «  ¯®áâà®¨âì ¡ áá¥©­ á ¯¥à¨¬¥âà®¬ 40 ¬ â ª, çâ®¡ë ¯«®é ¤ì
¯®¢¥àå­®áâ¨ ¢®¤ë ¡ë«  ­ ¨¡®«ìè¥©. � ªãî ä®à¬ã ¡ áá¥©­  á«¥¤ã¥â ¢ë-
¡à âì? 6. �  âà¥ã£®«ì­®¬ ãç áâª¥ §¥¬«¨ áâà®¨âáï ¯àï¬®ã£®«ì­ë© ¡ á-
á¥©­ â ª, çâ®¡ë ®¤­  ¨§ ¥£® áâ®à®­ ¯à®å®¤¨«  ¯® £à ­¨æ¥ ãç áâª ,   ¢á¥
¢¥àè¨­ë ¯àï¬®ã£®«ì­¨ª  «¥¦ «¨ ­  £à ­¨æ¥ ãç áâª . �®£¤  ¯«®é ¤ì ¯®-
¢¥àå­®áâ¨ ¡ áá¥©­  ¡ã¤¥â ­ ¨¡®«ìè¥©? 7. �  âà¥ã£®«ì­®¬ ãç áâª¥ §¥¬«¨
áâà®¨âáï ª¢ ¤à â­ë© ¡ áá¥©­ â ª, çâ®¡ë ®¤­  ¨§ ¥£® áâ®à®­ ¯à®å®¤¨«  ¯®
£à ­¨æ¥ ãç áâª ,   ¢á¥ ¢¥àè¨­ë ª¢ ¤à â  «¥¦ «¨ ­  £à ­¨æ¥ ãç áâª . 8.
�¢  áâà®¨â¥«ï ®¡áã¦¤ «¨ § ¤ çã, áãâì ª®â®à®© § ª«îç « áì ¢ á«¥¤ãîé¥¬:
­ ¤® ¤®áâà®¨âì á¥£¬¥­â ¤® ¯®«­®£® ªàã£ . �¤¨­ áâà®¨â¥«ì £®¢®à¨«, çâ®
íâ® ¢®§¬®¦­® (¯à¨¡«¨§¨â¥«ì­®). �àã£®© áç¨â «, çâ® ­¥¢®§¬®¦­®: ªàã£
­¥ ¯®«ãç¨âáï ¤ ¦¥ ¯à¨¡«¨§¨â¥«ì­®. �â® ¯à ¢? �®à¤ , áâï£¨¢ îé ï ¤ã£ã
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á¥£¬¥­â , à ¢­  3,05 á¬. � ááâ®ï­¨¥ ®â á¥à¥¤¨­ë å®à¤ë ¤® ¤ã£¨ á¥£¬¥­â 
à ¢­  0,62 ¬. (íâ  § ¤ ç  ¢®§­¨ª«  ¢ 2004 £®¤ã ¢ à¥¬®­â­ëå à ¡®â å ¢ §¤ -
­¨¨ �®áª®¢áª®© �ã¤®¦¥áâ¢¥­­®© �ª ¤¥¬¨¨ ¨¬. �.�. �ãà¨ª®¢ ). 9. �¢ 
¯®áñ«ª  ­ å®¤ïâáï ¯® à §­ë¥ áâ®à®­ë ®â à¥ª¨. �®áâà®¨âì ªà âç ©èãî
¤®à®£ã, á®¥¤¨­ïîéãî íâã ¯®áñ«ª¨.

�à®áâ®¥ ¨ ®à¨£¨­ «ì­®¥ à¥è¥­¨¥ ¨¬¥¥â ¯®á«¥¤­ïï § ¤ ç . �«ï ¥ñ à¥-
è¥­¨ï âà¥¡ãîâáï «¨èì §­ ­¨ï ®¡é¨å £¥®¬¥âà¨ç¥áª¨å ä ªâ®¢ ¨§ ªãàá  7{8
ª« áá®¢. � ¯à¨¢¥¤ñ­­®¬ á¯¨áª¥ § ¤ ç ¬ë áâ à «¨áì ®âà §¨âì ­¥ª®â®àë¥
â¨¯¨ç­ë¥ ¨ ­ ¨¡®«¥¥ ç áâ® ¢áâà¥ç îé¨¥áï ¢ áâà®¨â¥«ì­®© ¯à ªâ¨ª¥ § -
¤ ç¨. �®¦­® íâ®â á¯¨á®ª ¯à®¤®«¦¨âì, ã«ãçè¨âì ¯® ª ç¥áâ¢ã ¨ ª®«¨ç¥áâ¢ã.
�®¦­® ¨ ­ã¦­® ¢ª«îç¨âì ¢ ­¥£® â ª¦¥ áâà®¨â¥«ì­ë¥ § ¤ ç¨ ¯à®áâà ­áâ-
¢¥­­®£® å à ªâ¥à  (¢ X{XI ª« áá å). �¤­ ª® íâ® ã¦¥ â¥å­¨ç¥áª¨© ¢®¯à®á.
�à®¡«¥¬  ¢ â®¬, çâ® ­¥ â®«ìª® ¨­¦¥­¥àë-áâà®¨â¥«¨, ­® ¨ á¯¥æ¨ «¨áâë
¤àã£¨å á¯¥æ¨ «ì­®áâ¥© ç áâ® ­¥ ®¡« ¤ îâ ¤ ¦¥ í«¥¬¥­â à­ë¬¨ £¥®¬¥âà¨-
ç¥áª¨¬¨ §­ ­¨ï¬¨, ­¥®¡å®¤¨¬ë¬¨ ¨¬ ¢ ¯à ªâ¨ç¥áª®© à ¡®â¥.

�������� ���������� ����� ����������
������

�¥çâ®¬®¢ �.�.
�ïâáª¨© £®áã¤ àáâ¢¥­­ë© £ã¬ ­¨â à­ë© ã­¨¢¥àá¨â¥â,

ª ä¥¤à  ¢ëáè¥© ¬ â¥¬ â¨ª¨
610002, �¨à®¢, ã«. �à á­® à¬¥©áª ï, 26

e-mail: vecht@mail.ru
�®â¨¢ æ¨ï. � ¬ â¥¬ â¨ª¥ | ­ ãª¥ ¨ ¤¨¤ ªâ¨ª¥ | ®¤¨­ ª®¢® §­ -

ç¨¬ë ¨­âã¨â¨¢­®-á®¤¥à¦ â¥«ì­ ï ¨  ¡áâà ªâ­®-«®£¨ç¥áª ï á®áâ ¢«ïî-
é¨¥, ¨­¤ãªâ¨¢­ë© ¨ ¤¥¤ãªâ¨¢­ë© á¯®á®¡ë ä®à¬¨à®¢ ­¨ï ¨ à §¢¨â¨ï §­ -
­¨ï. � ª¦¥ ¢¥áì¬  ¢ ¦­® £ à¬®­¨ç­®¥ á®ç¥â ­¨¥ ¤¨áªà¥â­®£® ¨ ­¥¯à¥àë¢-
­®£® ¢ ¨§ãç¥­¨¨ ¬ â¥¬ â¨ª¨ ¨ ¢ ¯®­¨¬ ­¨¨ ¥ñ å à ªâ¥à . �®¤¥«¨à®¢ ­¨¥
| ã­¨¢¥àá «ì­ë© ¬¥â®¤ ­ ãç­®£® ¯®§­ ­¨ï. � ¬ â¥¬ â¨ª¥ ¬®¤¥«¨à®¢ ­¨¥
¯à®ï¢«ï¥âáï ¢ ¯®áâà®¥­¨¨ ¯à¨¬¥à®¢ ¨ ª®­âà¯à¨¬¥à®¢ ¯®­ïâ¨© ¨ â¥®à¨©.
�á¢®¥­¨¥ ¬®¤¥«ì­ëå ¯à¨¬¥à®¢ ®á­®¢®¯®« £ îé¨å ¬ â¥¬ â¨ç¥áª¨å â¥®à¨©
| ®â¯à ¢­®© ¨ ¢ ¦­¥©è¨©  ªâ ®¡ãç¥­¨ï ¬ â¥¬ â¨ª¥, íâ® ¯à¥¤¬¥â­ë© äã­-
¤ ¬¥­â, ­  ª®â®à®¬ áâ®¨â ¢¥áì ªãàá ¬ â¥¬ â¨ª¨ ¨ ®â¤¥«ì­ë¥ ¥£® ç áâ¨.
�à®¬¥ â®£®, ¬®¤¥«¨à®¢ ­¨¥ ®§­ ç ¥â à¥ «¨§ æ¨î ¨ ¢¨§ã «¨§ æ¨î ¬ â¥¬ -
â¨ç¥áª¨å  ¡áâà ªæ¨© ¯®áà¥¤áâ¢®¬ ®áï§ ¥¬ëå, ­ £«ï¤­ëå ®¡à §®¢: à §«¨ç-
­ëå £à ä®¢, ¤¨ £à ¬¬ �©«¥à {�¥­­  ¤«ï ¬­®¦¥áâ¢, â ¡«¨æ �í«¨ ª®­¥ç-
­ëå  «£¥¡à, ¤¨ £à ¬¬ � áá¥ ª®­¥ç­ëå ã¯®àï¤®ç¥­­ëå ¬­®¦¥áâ¢, ¯ãçª®¢ ¨
â. ¤. � ¬®¤¥«¨à®¢ ­¨î á«¥¤ã¥â ®â­¥áâ¨ à §­®®¡à §­ë¥ â¥®à¥¬ë ¯à¥¤áâ ¢-
«¥­¨ï ¨ ª®®à¤¨­ â¨§ æ¨¨ ¬ â¥¬ â¨ç¥áª¨å ®¡ê¥ªâ®¢. �¬. [1, §§ 5, 16, 25].
� ¯à¨¬¥à, äã­ªæ¨®­ «ì­ë¥ ¯à¥¤áâ ¢«¥­¨ï  «£¥¡à ¨ç¥áª¨å á¨áâ¥¬ á¥ç¥-
­¨ï ¯ãçª®¢. �®à®è¨¥ ¯ãçª®¢ë¥ ¯à¥¤áâ ¢«¥­¨ï ¤®¯ãáª îâ ª®«ìæ  [2],  
â ª¦¥ ¯®«ãª®«ìæ , ¢ª«îç ï ®£à ­¨ç¥­­ë¥ ¤¨áâà¨¡ãâ¨¢­ë¥ à¥èñâª¨, ¡ã-
«¥¢ë  «£¥¡àë ¨ ¬¨­¨¬ ªá­ë¥ ç¨á«®¢ë¥ ¯®«ã¯®«ï. �«¥¤ã¥â ¨¬¥âì ¢ ¢¨¤ã ¨
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¨áâ®à¨ª®-ä¨«®á®äáªãî ¬®â¨¢ æ¨î ®¡ãç¥­¨ï ­  ¬ â¥à¨ «¥ í«¥¬¥­â à­®£®
¬ â¥¬ â¨ç¥áª®£® ¬®¤¥«¨à®¢ ­¨ï.

�¨¤ ªâ¨ç¥áª¨¥ ¨ ¬¥â®¤®«®£¨ç¥áª¨¥  á¯¥ªâë. 1. �®¤¥«¨ ¢ ¬ â¥-
¬ â¨ª¥ ¬®£ãâ ¢ëáâã¯ âì ¢ ª ç¥áâ¢¥ ¯®¤â¢¥à¦¤ îé¨å ¯à¨¬¥à®¢ (¢¥à¨ä¨ª -
æ¨ï) ¨«¨ ®¯à®¢¥à£ îé¨å ª®­âà¯à¨¬¥à®¢ (ä «ìá¨ä¨æ¨àã¥¬®áâì). �®­¨¬ -
­¨¥ ¨ ¯®áâà®¥­¨¥ ¯à®áâ¥©è¨å ¬®¤¥«¥© | ­¥®¡å®¤¨¬ ï á®áâ ¢«ïîé ï ¬ â¥-
¬ â¨ç¥áª®£® ®¡à §®¢ ­¨ï ¢ ¢ã§¥. �à®æ¥áá ¬ â¥¬ â¨ç¥áª®£® ¯®§­ ­¨ï ¥áâì
ç¥à¥¤®¢ ­¨¥ ¬®¤¥«¥©-®¡ê¥ªâ®¢ ¨ ¬®¤¥«¥©-â¥®à¨©, ¯à®¨áå®¤ïé¥¥ ¯à¨ á¬¥­¥
ä®à¬ «¨§ æ¨¨, ¨«¨ §­ ª®¢®£®, ¨¤¥ «ì­®£® ¬®¤¥«¨à®¢ ­¨ï, ¨ ¨­â¥à¯à¥â -
æ¨¨, ¨«¨ ¯à¥¤¬¥â­®£®, ¬ â¥à¨ «ì­®£® ¬®¤¥«¨à®¢ ­¨ï [1, §5]. 2. �®­ªà¥â-
­ë¥ ¬ â¥¬ â¨ç¥áª¨¥ ¬®¤¥«¨ | íâ® á®¤¥à¦ â¥«ì­®-§­ ç¨¬ ï áâ®à®­  ¬ â¥-
¬ â¨ª¨. �áå®¤­ë¥ ¬®¤¥«¨ á«ã¦ â ®á­®¢®© ¨ ¯à¥¤¯®áë«ª®© ¨­âã¨â¨¢­®-
®¡à §­®£® ¯®§­ ­¨ï. � ª®¢ë¬¨ ï¢«ïîâáï ®á­®¢­ë¥ ç¨á«®¢ë¥ á¨áâ¥¬ë,
®¡ëç­®¥ ¥¢ª«¨¤®¢® ¯à®áâà ­áâ¢®, ª®«ìæ  ª« áá®¢ ¢ëç¥â®¢ æ¥«ëå ç¨á¥«,
¡ã«¥ ­ë ¨ â. ¯. 3. �¡áâà ªâ­ë¥ ¬ â¥¬ â¨ç¥áª¨¥ ®¡ê¥ªâë | íâ® äã­¤ -
¬¥­â «ì­ë¥ ¬ â¥¬ â¨ç¥áª¨¥ áâàãªâãàë ¨ ¨å ª®­£«®¬¥à âë. �® �ãà¡ ª¨, ª
­¨¬ ®â­®áïâáï  «£¥¡à ¨ç¥áª¨¥, ¯®àï¤ª®¢ë¥ ¨ â®¯®«®£¨ç¥áª¨¥ áâàãªâãàë,
¢§ïâë¥ ¢ ç¨áâ®¬ ¢¨¤¥. �î¤  ¬®¦­® ¯à¨¡ ¢¨âì ¯à®áâà ­áâ¢  á ¬¥à®© ¨
áâàãªâãàë ¨­æ¨¤¥­â­®áâ¨ [1, § 14], [3]. �à®áâë¥ ¯à¨¬¥àë ¨ ª®­âà¯à¨-
¬¥àë £àã¯¯, ª®«¥æ, à¥èñâ®ª, ¬¥âà¨ç¥áª¨å ¨ â®¯®«®£¨ç¥áª¨å ¯à®áâà ­áâ¢,
£¥®¬¥âà¨© ¨ £à ä®¢ á«ã¦ â ¨­â¥à¯à¥â æ¨¥© äã­¤ ¬¥­â «ì­ëå ¬ â¥¬ -
â¨ç¥áª¨å â¥®à¨©. 4. �¥«¨ª  «®£¨ç¥áª ï à®«ì ¬ â¥¬ â¨ç¥áª¨å ¬®¤¥«¥©
| ª ª ¢ ­ ãç­®¬, â ª ¨ ¢ ¬¥â®¤¨ç¥áª®¬ ¯« ­¥. �¨¤ ªâ¨ç¥áª¨ ¨ ¯á¨å®-
«®£¨ç¥áª¨ ­¨ª ª ï ä®à¬ «ì­ ï  ªá¨®¬ â¨ª  ­¥¢®§¬®¦­  ¡¥§ á¥¬ ­â¨ª¨.
�®ª § â¥«ìáâ¢® ­¥¯à®â¨¢®à¥ç¨¢®áâ¨ ¨ ­¥§ ¢¨á¨¬®áâ¨  ªá¨®¬ § ª«îç ¥âáï
¢ ¯®áâà®¥­¨¨ á®®â¢¥âáâ¢ãîé¨å ¬®¤¥«¥©, § ç áâãî, ¯à®áâ¥©è¨å ¬®¤¥«¥©.
� §®¢¥¬  ªá¨®¬ â¨ªã �¥ ­® ­ âãà «ì­®£® àï¤ , ®¯à¥¤¥«¥­¨ï £àã¯¯ë, ¯®-
àï¤ª , ¬¥âà¨ª¨ ¨ â®¯®«®£¨¨, ¨áç¨á«¥­¨¥ ¢ëáª §ë¢ ­¨©, â¥®à¨î ª®­¥ç­ëå
¯«®áª®áâ¥©. � §¤¥áì ¦¥« â¥«ì­® ®§­ ª®¬«¥­¨¥ áâã¤¥­â®¢ á ï§ëª®¬ ¬ â¥¬ -
â¨ç¥áª®© «®£¨ª¨ ¨ á ­ ç « ¬¨ â¥®à¨¨ ¬®¤¥«¥©. 5. � à §¢¨â¨¥¬ ª®¬¯ìîâ¥à-
­®©  «£¥¡àë ¢®§à áâ ¥â §­ ç¥­¨¥ ª®­¥ç­ëå ¬ â¥¬ â¨ç¥áª¨å ®¡ê¥ªâ®¢. � §-
«¨ç­ë¥ ¬¨­¨-áâàãªâãàë (â. ¥. ª®­¥ç­ë¥  «£¥¡àë ¨ £à äë, ¯à®áâà ­áâ¢ 
á ­¥¡®«ìè¨¬ ç¨á«®¬ í«¥¬¥­â®¢) ¢ ¦­ë â ª¦¥ ¢ ¬¥â®¤®«®£¨ç¥áª®¬, í¢à¨á-
â¨ç¥áª®¬ ¨ ¯à¨ª« ¤­®¬ ®â­®è¥­¨¨. �®¬¯ìîâ¥à­®¥ ¬®¤¥«¨à®¢ ­¨¥ ¢ë¯®«-
­ï¥â äã­ªæ¨¨ ¬ â¥¬ â¨ç¥áª®£® íªá¯¥à¨¬¥­â  ¨ ¯à®£­®§¨à®¢ ­¨ï, á«ã¦¨â
¬¥â®¤®¬ â ª ­ §ë¢ ¥¬®© áã¯¥à¨­¤ãªæ¨¨. 6. � ª, ­  ¬®¤¥«ïå ª®­¥ç­ëå
¯«®áª®áâ¥© ¬®¦­® ¯à®áâ®, ­ £«ï¤­® ¨ ã¢«¥ª â¥«ì­® ¯®ª § âì ¨ á®¯®áâ ¢¨âì
£« ¢­ë¥ £¥®¬¥âà¨¨ ¢ ¬¨­¨ âîà¥: ¥¢ª«¨¤®¢ã ( ää¨­­ãî) ¨ ¯à®¥ªâ¨¢­ãî
£¥®¬¥âà¨¨, £¥®¬¥âà¨î �®¡ ç¥¢áª®£®, ãª § âì ¤àã£¨¥ «®£¨ç¥áª¨¥ ¢®§¬®¦-
­®áâ¨. � ª ç¥áâ¢¥ ¨««îáâà æ¨¨ ¢®§ì¬¥¬ ¯ïâ¨í«¥¬¥­â­®¥ ¬­®¦¥áâ¢®, ¨
¢á¥ ¥£® ¤¢ãåí«¥¬¥­â­ë¥ ¯®¤¬­®¦¥áâ¢  ®¡êï¢¨¬ ¯àï¬ë¬¨ («¨­¨ï¬¨). �
à¥§ã«ìâ â¥ ¯®«ãç¨¬ ­¥ªãî ý¯«®áª®áâìþ � á 5 â®çª ¬¨ ¨ 10 ¯àï¬ë¬¨, ¢
ª®â®à®© ¢ë¯®«­ï¥âáï ¯¥à¢ ï  ªá¨®¬   ää¨­­®© ¯«®áª®áâ¨: ç¥à¥§ «î¡ë¥
¤¢¥ à §«¨ç­ë¥ â®çª¨ ¯à®å®¤¨â ®¤­ -¥¤¨­áâ¢¥­­ ï ¯àï¬ ï. �®«¥¥ â®£®,
­¨ª ª¨¥ âà¨ à §«¨ç­ë¥ â®çª¨ ¯«®áª®áâ¨ � ­¥ «¥¦ â ­  ®¤­®© ¯àï¬®©.
�«®áª®áâì � ­¥ ï¢«ï¥âáï ­¨  ää¨­­®©, ­¨ ¯à®¥ªâ¨¢­®© ¯«®áª®áâìî, ­®
á«ã¦¨â ¬¨­¨- ­ «®£®¬ ¯«®áª®áâ¨ �®¡ ç¥¢áª®£®: ç¥à¥§ «î¡ãî â®çªã, ­¥
«¥¦ éãî ­  ¯à®¨§¢®«ì­® ¢§ïâ®© ¯àï¬®©, ¯à®å®¤ïâ à®¢­® ¤¢¥ ¯àï¬ë¥, ­¥
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¯¥à¥á¥ª îé¨¥ ¤ ­­ãî.
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�«¥¡®¢ �.�.
����, íª®«®£¨ç¥áª¨© ä ªã«ìâ¥â

�®áª¢ , �®¤®«ìáª®¥ è®áá¥ 8/5 ª.319
�¥«.: 8-9262753960, e-mail: vg44@mail.ru

�â¢¥â¨âì ­  ¢®¯à®á, ¢ ª ª®¬ ®¡é¥áâ¢¥ ¬ë á ¢ ¬¨ ¢ ­ áâ®ïé¥¥ ¢à¥¬ï
¦¨¢¥¬,  £à¥áá¨¢­®¬ ¨«¨ ­¥â, ¬®¦­® ¯®-à §­®¬ã. � ®¤­®© áâ®à®­ë, á à®á-
â®¬ æ¨¢¨«¨§ æ¨¨ ¬ë ­ ¡«î¤ ¥¬, ª ª ãå®¤ïâ ¢ ¯à®è«®¥ ¤¨ª¨¥ ¯® á¢®¥©
áãâ¨ áæ¥­ë ¯ã¡«¨ç­®© ª §­¨, ¤¥âáâ¢® áâ ­®¢¨âáï æ¥­­®áâìî ¤«ï ®¡é¥áâ¢ ,
¯à¨­ïâ  ý�¥ª« à æ¨ï ¯à ¢ à¥¡¥­ª þ. �¥£®¤­ï ¬ë ãç¨¬áï ¡¥à¥¦­® ®â­®-
á¨âìáï ª ¤¥âï¬, ¢¨¤ï ¢ ­¥¬ «¨ç­®áâì. � ¤àã£®© áâ®à®­ë, ¬ë ­ ¡«î¤ ¥¬
ª ª ¢ íâ®¬ ¦¥ á ¬®¬ æ¨¢¨«¨§®¢ ­­®¬ ®¡é¥áâ¢¥ ¯à®¨áå®¤¨â ­ à áâ ­¨¥
¯à¥áâã¯­®áâ¨, ®á®¡¥­­® ¡ëáâàë¬¨ â¥¬¯ ¬¨ íâ® ¯à®¨áå®¤¨â ¢ ¯®¤à®áâª®-
¢®© áà¥¤¥ ¨ ¤ ¦¥ ¢ ¤¥âáª®©. � è  ¨§®¡à¥â â¥«ì­®áâì ¯® ¢®§¬®¦­®áâ¨
á®§¤ ¢ ¥¬®£® ®àã¦¨ï ¬ áá®¢®£® ¯®à ¦¥­¨ï ¯®à ¦ îâ ¢®®¡à ¦¥­¨¥. �¥-
«®¢¥ª ­ ãç¨«áï ¨á¯®«ì§®¢ âì á¢®© ¢ë¤ îé¨©áï ¨­â¥««¥ªâã «ì­ë© ¯®â¥­-
æ¨ « ¤«ï â®£®, çâ®¡ë ã­¨çâ®¦ âì ¬­®£® ¨ ¨§®éà¥­­® [1]. � ª¨¬ ®¡à -
§®¬, ¬ë ¢¨¤¨¬ ­ áª®«ìª® ¢¥«¨ª  à®«ì á®æ¨®ªã«ìâãà­ëå ä ªâ®à®¢ ¢®á¯¨-
â ­¨ï ¢ ä®à¬¨à®¢ ­¨¨  £à¥áá¨¢­®£® ¯®¢¥¤¥­¨ï ç¥«®¢¥ª  ¨ ªã«ìâ¨¢¨à®¢ -
­¨¨  £à¥áá¨¢­®áâ¨ ª ª «¨ç­®áâ­®© ç¥àâë. �¡¥¤¨âìáï ¢ §­ ç¨¬®© à®«¨
íâ¨å ä ªâ®à®¢ ¬ë ¬®¦¥¬, áà ¢­¨¢ ï ãà®¢¥­ì  £à¥áá¨¨ ¢ £®áã¤ àáâ¢ å á
à §«¨ç­ë¬¨ ä®à¬ ¬¨ £®áã¤ àáâ¢¥­­®£® ãáâà®©áâ¢ ; ¨§ãç ï á¨áâ¥¬ë £®á-
¯®¤áâ¢ãîé¨å á®æ¨ «ì­®-ªã«ìâãà­ëå æ¥­­®áâ¥© ¨ áâ¥à¥®â¨¯®¢; ¢ëï¢«ïï ¢
¬ «ëå £àã¯¯ å ¢ § ¢¨á¨¬®áâ¨ ®â áâ¨«ï ã¯à ¢«¥­¨ï; à áá¬ âà¨¢ ï â ª¦¥
íª®«®£¨ç¥áª¨¥ ä ªâ®àë ®ªàã¦ îé¥© áà¥¤ë (£¥®£à ä¨ç¥áª¨¥, ª«¨¬ â¨ç¥á-
ª¨¥), ¢«¨ïîé¨å ­  å à ªâ¥à ¨ ­®à¬ë ¢§ ¨¬®®â­®è¥­¨© ç«¥­®¢ á®®¡é¥áâ¢
[1,2,3,4]. �­ «¨§¨àãï à¥§ã«ìâ âë ­ ãç­ëå ¨áá«¥¤®¢ ­¨© ¬®¦­® ®â¬¥â¨âì,
çâ® ¢®á¯¨â ­¨¥ ¢  â¬®áä¥à¥ ¡®àì¡ë ¨ á®¯¥à­¨ç¥áâ¢  ¯à¨¢®¤¨â ª ãá¨«¥­¨î
 £à¥áá¨¢­®-ª®­ªãà¥­â­ëå ç¥àâ «¨ç­®áâ¨ [3]. �¯¥æ¨ «¨áâë à §­ëå £ã¬ -
­¨â à­ëå ¨ ¥áâ¥áâ¢¥­­® ­ ãç­ëå ¤¨áæ¨¯«¨­ ®¡à é îâ ¢­¨¬ ­¨¥ ®¡é¥áâ-
¢¥­­®áâ¨ ­  â® ®¡áâ®ïâ¥«ìáâ¢®, çâ® è¨à®ª®¥ à á¯à®áâà ­¥­¨¥  £à¥áá¨¨ ¢
ãá«®¢¨ïå á®¢à¥¬¥­­®£® ®¡é¥áâ¢  ¢® ¬­®£®¬ ®¡ãá«®¢«¥­® â¥¬¨ ¢ ¦­ë¬¨
äã­ªæ¨ï¬¨, ª®â®àë¥ ®­  ¢ë¯®«­ï¥â. �â® ¡¥§ãá«®¢­® ¯®§¢®«ï¥â «î¤ï¬ á
­ ¨¬¥­ìè¨¬¨ § âà â ¬¨ à¥ «¨§®¢ë¢ âì á¢®¨ æ¥«¨ ¨ ¦¥« ­¨ï, ®¡¥á¯¥ç¨¢ ï
¯à¥áâ¨¦ ¨ ãá¯¥å ¢ ®¡é¥áâ¢¥. �áâì ¤ ­­ë¥ ¨áá«¥¤®¢ ­¨©, çâ® à §«¨ç­ë¥
èª®«ë §­ ç¨â¥«ì­® ®â«¨ç îâáï ¤àã£ ®â ¤àã£  ¯® ç áâ®â¥ á«ãç ¥¢  ­â¨-
®¡é¥áâ¢¥­­®£® ¯®áâã¯ª®¢ ¨ à ááâà®©áâ¢ ¯®¢¥¤¥­¨ï ã ¤¥â¥©, ¢ á¢ï§¨ á ç¥¬
ýá®§¤ ¥âáï ¢¯¥ç â«¥­¨¥, çâ® íâ® ¢ ª ª®©-â® áâ¥¯¥­¨ § ¢¨á¨â ®â æ àïé¥©
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¢ èª®«¥  â¬®áä¥àë, ®â áâ¨«ï ¯à¨­ïâ®© ¢ ­¥© á¨áâ¥¬ë ¯à¥¯®¤ ¢ ­¨ï ¨«¨
¤¨áæ¨¯«¨­ë, ª®â®àë¥ «¨¡® ¯à¥¤à á¯®« £ îâ ª á®¢¥àè¥­¨î  á®æ¨ «ì­ëå
¯®áâã¯ª®¢, «¨¡® ¯à¥¯ïâáâ¢ãîâ ¨å ¢®§­¨ª­®¢¥­¨î. �® ¤® á¨å ¯®à ­¥¨§-
¢¥áâ­®, çâ® ¯à¥¤áâ ¢«ïîâ á®¡®© íâ¨ ¢«¨ï­¨ï ¨ ­ áª®«ìª® á¨«ì­ë© íää¥ªâ
®­¨ ®ª §ë¢ îâþ [5, á. 280].

�à¨ç¨­®© ¯®¢ëè¥­­®©  £à¥áá¨¢­®áâ¨ ¤¥â¥© ¬®£ãâ ¡ëâì ®á®¡¥­­®áâ¨ ®à-
£ ­¨§ æ¨¨ ¨å £àã¯¯®¢®© ¦¨§­¥¤¥ïâ¥«ì­®áâ¨: á«¨èª®¬ ¡®«ìè ï ç¨á«¥­-
­®áâì ¤¥â¥© ¢ £àã¯¯¥, ­¥å¢ âª  ¯®¤á®¡­®£® ¬ â¥à¨ «  ¨ ®¡®àã¤®¢ ­¨ï,
®£à ­¨ç¥­­®áâì ¯à®áâà ­áâ¢ , ¯«®å ï ®à£ ­¨§ æ¨ï § ­ïâ¨©, â. ¥. â¥ ãá«®-
¢¨ï, ª®â®àë¥ ¢ ¯à¨­æ¨¯¥ ¯®¤¤ îâáï à¥£ã«¨à®¢ ­¨î á® áâ®à®­ë ¢®á¯¨â -
â¥«¥©. �â¬¥ç ¥âáï â ª®© ¨áâ®ç­¨ª ¤¥âáª®©  £à¥áá¨¨, ª ª á®à¥¢­®¢ â¥«ì-
­®áâì, á®áâï§ â¥«ì­®áâì ã ¤¥â¥©, ª®â®àë¥, ¯® ¬­¥­¨î á¯¥æ¨ «¨áâ®¢, ï¢«ï-
îâáï ä¥­®¬¥­ ¬¨ à §¢¨â¨ï, ¨å à®«ì ¨ ¬¥áâ® ¢®§à áâ îâ á £®¤ ¬¨. �à¨
íâ®¬ ¢ ¦­® ¨¬¥âì ¢¢¨¤ã, çâ® ¨ ®â­®è¥­¨¥ ª ª®­ªãà¥­æ¨¨, ¨ ®â­®è¥­¨¥ ª
á®âàã¤­¨ç¥áâ¢ã ¯à¥¦¤¥ ¢á¥£® § ¢¨áïâ ®â á®æ¨ «ì­®-ªã«ìâãà­ëå ä ªâ®à®¢
[4].

� âà £¨¢ ï ¢®¯à®á  £à¥áá¨¨, ª®­¥ç­®, ®¡ï§ â¥«ì­® ­¥®¡å®¤¨¬® ãª § âì
¨ £à®¬ ¤­ãî à®«ì á¥¬ì¨, ¨¡® ®­  § ª« ¤ë¢ ¥â â¥ ªã«ìâãà­®-­à ¢áâ¢¥­­ë¥
ãáâ ­®¢ª¨ ¨ ç¥«®¢¥ç¥áª¨¥ æ¥­­®áâ¨, ª®â®àë¬¨ à¥¡¥­®ª ¡ã¤¥â ¢ëáâà ¨¢ âì
¢ á¢®¥© ¦¨§­¨.

�¨âì ¢ ®¡é¥áâ¢¥ ¨ ¡ëâì á¢®¡®¤­ë¬ ®â ®¡é¥áâ¢  ­¥«ì§ï. �á¥ á¢®¨ ¯à®-
¡«¥¬ë, ­ ç¨­ ï á á ¬®£® ¬®¬¥­â  à®¦¤¥­¨ï, ç¥«®¢¥ª à¥è ¥â á ãç áâ¨¥¬
¤àã£¨å «î¤¥©. �® íâ®© ¯à¨ç¨­¥ ¡®«¥§­¨ ¨ âàã¤­®áâ¨ à®áâ  ®¡é¥áâ¢  «¥£ª®
áâ ­®¢ïâáï ¡®«¥§­ï¬¨ ¨ âàã¤­®áâï¬¨ à®áâ  ç¥«®¢¥ª . �¬¥áâ¥ á â¥¬, ¤®¡¨-
¢ ïáì «¨ç­®áâ­®© §à¥«®áâ¨ ­ è¨å ¤¥â¥©, ¢ ¦­® ¯®¬­¨âì, çâ® «¨ç­®áâì
å à ªâ¥à¨§ã¥âáï ­¥ â®«ìª® â¥¬, ¢ ª ª®© áâ¥¯¥­¨ ®­  á¯®á®¡­  ¯à¨á¯®á®-
¡¨âìáï ª áà¥¤¥, ¢ â®¬ ç¨á«¥ ®¡é¥áâ¢¥­­®©. �® ¬¥à¥ á¢®¥£® ¯à®¤¢¨¦¥­¨ï ª
á®¢¥àè¥­áâ¢ã, æ¥«ì­®áâ¨ ¨ £ à¬®­¨¨ ç¥«®¢¥ª áâ ­®¢¨âáï ¢á¥ ¡®«¥¥ á¯®á®-
¡¥­ á®§¤ ¢ âì ãá«®¢¨ï, ­¥®¡å®¤¨¬ë¥ ¤«ï à¥ «¨§ æ¨¨ ¥£® ¦¨§­¥­­ëå æ¥«¥©
¨ æ¥­­®áâ¥©, ¯à¨á¯®á ¡«¨¢ âì áà¥¤ã ª á¥¡¥. �«ï â®£® çâ®¡ë íâ®â ¯à®æ¥áá
¯à®å®¤¨« ãá¯¥è­®, ¨ âà¥¡ã¥âáï ª ¦¤®¬ã ¨§ ­ á §­ ­¨¥ ®¡ê¥ªâ¨¢­ëå § ª®-
­®¢ ¤¥©áâ¢¨â¥«ì­®áâ¨ ¨ á®æ¨ «ì­®© ¦¨§­¨ [2,5].

�¯¨á®ª «¨â¥à âãàë
1. �íà®­ �., �¨ç à¤á®­ �. �£à¥áá¨ï. { ��¡., 2001.
2. �®«®á®¢  �.�. �á¨å®«®£¨ç¥áª¨¥ ®á®¡¥­­®áâ¨  £à¥áá¨¢­ëå ¤¥â¥© 5{7-«¥â­¥£®

¢®§à áâ . / �¨áá. ª ­¤. ¯á¨å®«. ­ ãª. { �.: 1994.
3. �ãå¨­  �.�. �­¤¨¢¨¤ã «ì­®¥ à §¢¨â¨¥ «¨ç­®áâ¨ // �¥­®¬¥­®«®£¨ï à §¢¨â¨ï

¨ ¡ëâ¨ï «¨ç­®áâ¨. { �.: �®à®­¥¦, 1999.
4. �¤ à¥­­ë¥ ¤¥â¨. / �®¤ ®¡é. à¥¤. �.�. �ãà¬¥­áª®© ¨ �.�. �«ãæª®£®. { �.: 1991.
5. � ââ¥à �. �®¬®éì âàã¤­ë¬ ¤¥âï¬. { �.: 1987.
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�à¬®« ¥¢ �.�.
�®«ìïââ¨­áª¨© £®áã¤ àáâ¢¥­­ë© ã­¨¢¥àá¨â¥â,

445022 £. �®«ìïââ¨, ã«. �¥«®àãááª ï 14
� ªá: 8(8482)229522, e-mail: erema123@rambler.ru

� ý�®­æ¥¯æ¨¨ ¯à®ä¨«ì­®£® ®¡ãç¥­¨ï ­  áâ àè¥© áâã¯¥­¨ ®¡é¥£® ®¡à -
§®¢ ­¨ïþ [1] ®á­®¢­ë¥ æ¥«¨ ¯à®ä¨«ì­®£® ®¡ãç¥­¨ï áä®à¬ã«¨à®¢ ­ë á«¥-
¤ãîé¨¬ ®¡à §®¬: ®¡¥á¯¥ç¨âì ã£«ã¡«¥­­®¥ ¨§ãç¥­¨¥ ®â¤¥«ì­ëå ¯à¥¤¬¥â®¢
¯à®£à ¬¬ë ¯®«­®£® ®¡é¥£® ®¡à §®¢ ­¨ï; á®§¤ âì ãá«®¢¨ï ¤«ï áãé¥áâ¢¥­-
­®© ¤¨ää¥à¥­æ¨ æ¨¨ á®¤¥à¦ ­¨ï ®¡ãç¥­¨ï áâ àè¥ª« áá­¨ª®¢ á è¨à®ª¨¬¨
¨ £¨¡ª¨¬¨ ¢®§¬®¦­®áâï¬¨ ¯®áâà®¥­¨ï èª®«ì­¨ª ¬¨ ¨­¤¨¢¨¤ã «ì­ëå ®¡-
à §®¢ â¥«ì­ëå ¯à®£à ¬¬; á¯®á®¡áâ¢®¢ âì ãáâ ­®¢«¥­¨î à ¢­®£® ¤®áâã¯  ª
¯®«­®æ¥­­®¬ã ®¡à §®¢ ­¨î à §­ë¬ ª â¥£®à¨ï¬ ®¡ãç îé¨åáï ¢ á®®â¢¥âáâ-
¢¨¨ á ¨å á¯®á®¡­®áâï¬¨, ¨­¤¨¢¨¤ã «ì­ë¬¨ áª«®­­®áâï¬¨ ¨ ¯®âà¥¡­®áâï¬¨;
à áè¨à¨âì ¢®§¬®¦­®áâ¨ á®æ¨ «¨§ æ¨¨ ãç é¨åáï, ®¡¥á¯¥ç¨âì ¯à¥¥¬áâ¢¥­-
­®áâì ¬¥¦¤ã ®¡é¨¬ ¨ ¯à®ä¥áá¨®­ «ì­ë¬ ®¡à §®¢ ­¨¥¬, ¡®«¥¥ íää¥ªâ¨¢­®
¯®¤£®â®¢¨âì ¢ë¯ãáª­¨ª®¢ èª®«ë ª ®á¢®¥­¨î ¯à®£à ¬¬ ¢ëáè¥£® ¯à®ä¥á-
á¨®­ «ì­®£® ®¡à §®¢ ­¨ï.

�¥ «¨§ æ¨ï ¯à®ä¨«ì­®£® ®¡ãç¥­¨ï, â® ¥áâì ¤®áâ¨¦¥­¨¥ ®¡®§­ ç¥­­ëå
æ¥«¥©, ¯à¥¤¯®« £ ¥â á¨áâ¥¬ã, ¢ª«îç îéãî âà¨ â¨¯  ãç¥¡­ëå ¯à¥¤¬¥â®¢:
¡ §®¢ë¥, ¯à®ä¨«ì­ë¥ ¨ í«¥ªâ¨¢­ë¥ (�å¥¬  1). � ¦¤ë© ¨§ ­¨å ¨¬¥¥â
á¢®ñ ­ §­ ç¥­¨¥. � ª, ¡ §®¢ë¥ ªãàáë ­¥®¡å®¤¨¬ë ¤«ï ¯à®¤®«¦¥­¨ï ®¡é¥-
®¡à §®¢ â¥«ì­®©, ®¡é¥ªã«ìâãà­®© á®áâ ¢«ïîé¥© èª®«ì­®£® ®¡à §®¢ ­¨ï.
�®áâ ¢ íâ¨å ãç¥¡­ëå ¯à¥¤¬¥â®¢ ¤®«¦¥­ ¡ëâì ¬¨­¨¬ «ì­ë¬, ­® äã­ªæ¨-
®­ «ì­® ¯®«­ë¬ á â®çª¨ §à¥­¨ï à¥ «¨§ æ¨¨ § ¤ ç ®¡é¥£® ®¡à §®¢ ­¨ï.
�à®ä¨«ì­ë¥ ªãàáë | ¯à¥¤¬¥âë ¯®¢ëè¥­­®£® ãà®¢­ï, ®¯à¥¤¥«ïîé¨¥ ­ -
¯à ¢«¥­­®áâì, á¯¥æ¨ «¨§ æ¨î ª ¦¤®£® ª®­ªà¥â­®£® ¯à®ä¨«ï ®¡ãç¥­¨ï,
®¤­®¢à¥¬¥­­® á íâ¨¬, ­¥ ï¢«ïîé¨¥áï ã£«ã¡«ñ­­ë¬¨ ªãàá ¬¨. �­¨ § -
­¨¬ îâ ¯à®¬¥¦ãâ®ç­®¥ ¯®«®¦¥­¨¥ ¬¥¦¤ã ¡ §®¢ë¬¨ ¨ ã£«ã¡«ñ­­ë¬¨ ªãà-
á ¬¨. �à¥â¨© â¨¯ | í«¥ªâ¨¢­ë¥ ªãàáë. � á®®â¢¥âáâ¢¨¨ á à áá¬ âà¨¢ ¥¬®©
¬®¤¥«ìî ¯à®ä¨«ì­®£® ®¡ãç¥­¨ï à §«¨ç îâ ¤¢  ¢¨¤  í«¥ªâ¨¢­ëå ªãàá®¢.
�¥à¢ë© | ªãàáë, ¯à®¢®¤¨¬ë¥ ¢ 8{9 ª« áá å, á¯®á®¡áâ¢ãîé¨¥ ¨­â¥­á¨-
ä¨ª æ¨¨ ®¡à §®¢ â¥«ì­®£® ¯à®æ¥áá  ¢ æ¥«®¬ ¨ ®¡¥á¯¥ç¨¢ îé¨¥ ¯®¬®éì
¢ ¯à®ä¥áá¨®­ «ì­®© ®à¨¥­â æ¨¨ ¨ á ¬®®¯à¥¤¥«¥­¨¨ èª®«ì­¨ª®¢, ¢â®à®©
| ®¡ï§ â¥«ì­ë¥ ªãàáë ¯® ¢ë¡®àã ãç é¨åáï, ¢å®¤ïé¨¥ ¢ á®áâ ¢ ¯à®ä¨«ï
®¡ãç¥­¨ï ­  áâ àè¥© áâã¯¥­¨ èª®«ë. � áá¬®âà¨¬ ªãàáë ¢â®à®£® ¢¨¤ .
� ­­ë© ¢¨¤ ªãàá®¢ ¤¥«¨âáï ­  âà¨ â¨¯ : ¯à¥¤¬¥â­ë¥, ¬¥¦¯à¥¤¬¥â­ë¥
¨ ¯® ¯à¥¤¬¥â ¬, ­¥ ¢å®¤ïé¨¬ ¢ ¡ §¨á­ë© ãç¥¡­ë© ¯« ­. �­ «¨§ «¨â¥-
à âãàë [1, 2, 3, 4] ¯®§¢®«¨« áä®à¬ã«¨à®¢ âì àï¤ äã­ªæ¨© í«¥ªâ¨¢­ëå
ªãàá®¢: ¤®¯®«­¥­¨¥ ¡ §®¢®£® ¨ ¯à®ä¨«ì­®£® ¯à¥¤¬¥â­®£® ®¡à §®¢ ­¨ï § 
áçñâ ã£«ã¡«¥­¨ï ¨ à áè¨à¥­¨ï; ¢­ãâà¨¯à®ä¨«ì­ ï á¯¥æ¨ «¨§ æ¨ï ®¡ãç¥-
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­¨ï ¨ ¯®áâà®¥­¨¥ ¨­¤¨¢¨¤ã «ì­ëå ®¡à §®¢ â¥«ì­ëå âà ¥ªâ®à¨©; à §¢¨â¨¥
¨­â¥à¥á®¢ ¨ ¯à®ä®à¨¥­â æ¨®­­ëå ãáâà¥¬«¥­¨© ãç é¨åáï; ®à¨¥­â æ¨ï ­ 
¯®§­ ¢ â¥«ì­ë¥ ¨­â¥à¥áë ¢ ®¡« áâïå ¤¥ïâ¥«ì­®áâ¨ ç¥«®¢¥ª , ¢ëå®¤ïé¨å
§  à ¬ª¨ ¢ë¡à ­­®£® ¯à®ä¨«ï.

�à¨¢¥¤ñ­­ë¥ äã­ªæ¨¨ á¢¨¤¥â¥«ìáâ¢ãîâ ® §­ ç¨¬®áâ¨ í«¥ªâ¨¢­ëå ªãà-
á®¢ ¯à¨ à¥ «¨§ æ¨¨ ¯à®ä¨«ì­®£® ®¡ãç¥­¨ï. � á®®â¢¥âáâ¢¨¨ á íâ¨¬¨ äã­ª-
æ¨ï¬¨ ¬®¦­® ãª § âì ¬¥áâ® í«¥ªâ¨¢­ëå ªãàá®¢ ¢ ¤®áâ¨¦¥­¨¨ ª ¦¤®© ¨§
æ¥«¥© ¯à®ä¨«ì­®£® ®¡ãç¥­¨ï.

�¥ «¨§ æ¨ï ¡ §®¢ëå ¨ ¯à®ä¨«ì­ëå ªãàá®¢ ¯®§¢®«ï¥â ¤®áâ¨çì ¨§ãç¥­¨ï
¯à¥¤¬¥â  «¨èì ­  ¯à®ä¨«ì­®¬ ãà®¢­¥. �£«ã¡«¥­­®¥ ¦¥ ¨§ãç¥­¨¥ ¯à¥¤¬¥â 
¯à®£à ¬¬ë ¯®«­®£® ®¡é¥£® ®¡à §®¢ ­¨ï ®áãé¥áâ¢«ï¥âáï ¡®«ìè¥© ç áâìî
§  áçñâ í«¥ªâ¨¢­ëå ªãàá®¢. � ¤®áâ¨¦¥­¨¨ ¤ ­­®© æ¥«¨ ãç áâ¢ãîâ ¯à¥¤-
¬¥â­ë¥ í«¥ªâ¨¢­ë¥ ªãàáë.

�à¨ ¯®áâà®¥­¨¨ ¨­¤¨¢¨¤ã «ì­ëå ®¡à §®¢ â¥«ì­ëå ¯à®£à ¬¬ ®ç¥­ì
¢ ¦­®¥ §­ ç¥­¨¥ ¯à¨®¡à¥â îâ í«¥ªâ¨¢­ë¥ ªãàáë, ¯®áª®«ìªã ¨¬¥­­® ®­¨
¯®§¢®«ïîâ ¯®«­®áâìî ãç¥áâì ¨­¤¨¢¨¤ã «ì­ë¥ áª«®­­®áâ¨ ãç é¥£®áï, ï¢-
«ïïáì £« ¢­ë¬ áà¥¤áâ¢®¬ ¯®áâà®¥­¨ï ¨­¤¨¢¨¤ã «ì­®© ®¡à §®¢ â¥«ì­®©
âà ¥ªâ®à¨¨ ãç é¨åáï, ª®â®à ï à¥ «¨§ã¥â «¨ç­®áâ­®-®à¨¥­â¨à®¢ ­­ë©
¯®¤å®¤.

�à¥¥¬áâ¢¥­­®áâì ¬¥¦¤ã ®¡é¨¬ ¨ ¯à®ä¥áá¨®­ «ì­ë¬ ®¡à §®¢ ­¨¥¬
®¡¥á¯¥ç¨¢ ¥âáï ¯®áà¥¤áâ¢®¬ ¯à®ä¨«ì­ëå ªãàá®¢. �«¥ªâ¨¢­ë¥ ¦¥ ªãàáë
à¥ «¨§ãîâ ¡®«¥¥ ã§ªãî ¢­ãâà¨¯à®ä¨«ì­ãî ¤¨ää¥à¥­æ¨ æ¨î. � ¤ ­­®¬
á«ãç ¥ ¨á¯®«ì§ãîâáï ¬¥¦¯à¥¤¬¥â­ë¥ í«¥ªâ¨¢­ë¥ ªãàáë.

�£à ­¨ç¥­­ë¥ ¢®§¬®¦­®áâ¨ ¡ §®¢ëå ¨ ¯à®ä¨«ì­ëå ªãàá®¢ ãá¨«¨¢ îâ
¯®«®¦¥­¨¥ í«¥ªâ¨¢­ëå ªãàá®¢ áà¥¤¨ ­¨å ¢ á«ãç ¥ ¢®á¯®«­¥­¨ï ý¯à®¡¥«®¢þ.

�¥®¡å®¤¨¬®áâì ­ «¨ç¨ï ª ¦¤®£® ¨§ â¨¯®¢ ãç¥¡­ëå ¯à¥¤¬¥â®¢ ¤«ï
ãá¯¥è­®© à¥ «¨§ æ¨¨ ¯à®ä¨«ì­®£® ®¡ãç¥­¨ï ®¡®á­®¢ ­  ¢ ý�®­æ¥¯æ¨¨
¯à®ä¨«ì­®£® ®¡ãç¥­¨ï ­  áâ àè¥© áâã¯¥­¨ ®¡é¥£® ®¡à §®¢ ­¨ïþ. � ­¥©
â ª¦¥ ãª § ­® ¨å ¯à¨¬¥à­®¥ á®®â­®è¥­¨¥ ®¡ê¥¬®¢, ®¯à¥¤¥«ï¥¬®¥ ¯à®¯®à-
æ¨¥© 50:30:20. � 2005 £®¤ã  ­ «¨§ ¤¥ïâ¥«ì­®áâ¨ ®¡à §®¢ â¥«ì­ëå ãçà¥¦¤¥-
­¨©, ãç áâ¢ãîé¨å ¢ íªá¯¥à¨¬¥­â¥ ¯® à¥ «¨§ æ¨¨ ¯à®ä¨«ì­®£® ®¡ãç¥­¨ï,
¯®ª § «, çâ® ¤®«ï ç á®¢, ®â¢®¤¨¬ëå ãç¥¡­ë¬¨ ¯« ­ ¬¨ ­  ¨§ãç¥­¨¥ í«¥ª-
â¨¢­ëå ªãàá®¢, á®áâ ¢«ï«  6%{18% [2]. � ­ áâ®ïé¥¥ ¢à¥¬ï ¤®«ï à áâñâ ¨
¥ñ ¬¨­¨¬ã¬ á®áâ ¢«ï¥â 8%{10%.

�â ª, ª ¦¤ ï ¨§ áä®à¬ã«¨à®¢ ­­ëå ¢ëè¥ äã­ªæ¨© í«¥ªâ¨¢­ëå ªãà-
á®¢ ­ ¯à ¢«¥­  ­  ¤®áâ¨¦¥­¨¥ â®© ¨«¨ ¨­®© æ¥«¨ ¯à®ä¨«ì­®£® ®¡ãç¥­¨ï.
� ª¨¬ ®¡à §®¬, í«¥ªâ¨¢­ë¥ ªãàáë ï¢«ïîâáï ­¥®âê¥¬«¥¬®© ç áâìî ¯à®-
ä¨«ì­®£® ®¡ãç¥­¨ï ¨ ­¥ ¬¥­¥¥ ¢ ¦­®©, ç¥¬ ¡ §®¢ë¥ ¨ ¯à®ä¨«ì­ë¥ ªãàáë.

�á­®¢­®¥ ­ §­ ç¥­¨¥ í«¥ªâ¨¢­ëå ªãàá®¢ | ¡®«¥¥ ¯®«­®¥ ã¤®¢«¥â¢®à¥-
­¨¥ ¨­¤¨¢¨¤ã «ì­ëå ¯®§­ ¢ â¥«ì­ëå ¯®âà¥¡­®áâ¥© ¨ ¨­â¥à¥á®¢ áâ àè¥ª-
« áá­¨ª®¢.

�® ¬­¥­¨î �.�. �®¡®â®¢®© ¨ �.�. �¨ª®­®¢  [3] í«¥ªâ¨¢­ë¥ ªãàáë, á¢ï-
§ ­­ë¥ á ¯à®ä¨«ì­ë¬ ¯à¥¤¬¥â®¬, ¯®¬®£ãâ ã¢¨¤¥âì ¯à®áâà ­áâ¢® ­ ãª¨ ¨
¬­®¦¥áâ¢® ­¥à¥èñ­­ëå ¢ ­¥© ¢®¯à®á®¢.

�¯¨á®ª «¨â¥à âãàë
1. �®­æ¥¯¥æ¨ï ¯à®ä¨«ì­®£® ®¡ãç¥­¨ï ­  áâ àè¥© áâã¯¥­¨ ®¡é¥£® ®¡à §®¢ ­¨ï //

�«¥ªâ¨¢­ë¥ ªãàáë ¢ ¯à®ä¨«ì­®¬ ®¡ãç¥­¨¨ / �¨­¨áâ¥àáâ¢® ®¡à §®¢ ­¨ï �� {
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����. { �. �¨â -�à¥áá, 2004.
2. �à®ä¨«ì­®¥ ®¡ãç¥­¨¥: �¨¯®¢ë¥ ¯à®ä¨«¨ / �®¤ à¥¤. �.�. �ã§­¥æ®¢  { �.:
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3. �®¡®â®¢  �.�., �¨ª®­®¢ �.�. �«¥ªâ¨¢­ë© ªãàá ¢ ¯à®ä¨«ì­®© èª®«¥ ª ª ¢¢¥-

¤¥­¨¥ ¢ ­ ãªã: �ç¥¡­®-¬¥â®¤¨ç¥áª®¥ ¯®á®¡¨¥ ¤«ï ãç¨â¥«¥© / �®¤ à¥¤. �.�. �àï-
¯¨æë­®©. { ��¡.: ����, 2005. { 80 á.

4. �ã©ª®¢  �.�. �«¥ªâ¨¢­ë¥ ªãàáë ¤«ï ¯à®ä¨«ì­®£® ¬ â¥¬ â¨ç¥áª®£® ®¡à §®¢ -
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ý� â¥¬ â¨ª . �¡à §®¢ ­¨¥. �ã«ìâãà þ, 1{3 ­®ï¡àï 2005 £., �®áá¨ï, £. �®«ìïââ¨
/ �®¤ ®¡é. à¥¤. �.�. �â¥¥¢®©. � 3-å ç. { �®«ìïââ¨: ���, 2005. { �.2. { �. 106{
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�®å®¢ �.�.
�à®á« ¢áª¨© £®áã¤ àáâ¢¥­­ë© ¯¥¤ £®£¨ç¥áª¨© ã­¨¢¥àá¨â¥â

¨¬. �.�. �è¨­áª®£®
150029, £. �à®á« ¢«ì, ã«. �.�¥à®¢áª®©, ¤. 22, ª¢. 1 .

�¥«.: 8-9019852403, e-mail: zhal1@mail.ru
�ë¤ îé¨¥áï ¤¥ïâ¥«¨ ¬ â¥¬ â¨ç¥áª®© ªã«ìâãàë ¨ ®¡à §®¢ ­¨ï ­¥®¤­®-

ªà â­® ®¡à é «¨ ¢­¨¬ ­¨¥ ­  £«ã¡®ª¨¥ á¢ï§¨ ­ ãª¨ ¨ íâ¨ç¥áª¨å ­®à¬ ­¥
â®«ìª® ãçñ­®£®-¬ â¥¬ â¨ª , ­® ¨ ç¥«®¢¥ª , ¯à®­¨ªè¥£®áï ý¤ãå®¬ ­ ãª¨þ.
� ª, �.�. �«¥ªá ­¤à®¢ ®â¬¥ç «, çâ® ý¤ãå ­ ãª¨ á®¥¤¨­ï¥â ¢ á¥¡¥ ­ áâ®©-
ç¨¢®áâì ¯®¨áª  á® áªà®¬­®áâìî ¨éãé¥£®, ¦¥« ­¨¥ ¤®¡¨âìáï ¨áâ¨­ë |
á® áâà®¦ ©è¨¬ ª®­âà®«¥¬, ã¡¥¦¤ñ­­®áâì | á á®¬­¥­¨¥¬. . . þ ([1], á. 63{
64). �.�. �¨å®¬¨à®¢ ®á®¡® ¯®¤çñàª¨¢ «, çâ® ¬ â¥¬ â¨ª  ý¤®«¦­  á¯®-
á®¡áâ¢®¢ âì ®á¢®¥­¨î íâ¨ç¥áª¨å ¯à¨­æ¨¯®¢ ç¥«®¢¥ç¥áª®£® ®¡é¥¦¨â¨ï
[5]. �.�. �ã¤àï¢æ¥¢ ­¥¯®áà¥¤áâ¢¥­­® ¢ª«îç « ¢ æ¥«ì ®¡ãç¥­¨ï ãç é¨åáï
¬ â¥¬ â¨ª¥ ýà §¢¨â¨¥ ¬ â¥¬ â¨ç¥áª®© ¨­âã¨æ¨¨, ¢®á¯¨â ­¨¥ ¬ â¥¬ -
â¨ç¥áª®© ªã«ìâãàëþ ([5], á. 89). �®­ïâ­®, çâ® ¢á¥ ®â¬¥ç¥­­ë¥ ª ç¥áâ¢ 
¨¬¥îâ á ¬®¥ ­¥¯®áà¥¤áâ¢¥­­®¥ ®â­®è¥­¨¥ ª £ã¬ ­¨áâ¨ç¥áª®¬ã ¬¨à®¢®§-
§à¥­¨î ç¥«®¢¥ª .

� [2, 3 ¨ ¤à.] ®¡®á­®¢ ­®, çâ® ®¤­  ¨§ ¢ ¦­ëå, ¥á«¨ ­¨ £« ¢­ëå, § ¤ ç
®¡ãç¥­¨ï ¬ â¥¬ â¨ª¥ ­  á®¢à¥¬¥­­®¬ íâ ¯¥ ¤®«¦­  á®áâ®ïâì ¢ ®ª § ­¨¨
¯®¬®é¨ ä®à¬¨àãîé¥¬ãáï ¬¨à®¢®§§à¥­¨î èª®«ì­¨ª  ª ª ¥¤¨­áâ¢ã âàñå
¥£® ª®¬¯®­¥­â®¢: ¯®§¨æ¨© ¨ ãáâ ­®¢®ª; áà¥¤áâ¢ ¨ á¯®á®¡®¢ ¯®§­ ¢ -
â¥«ì­®© ¤¥ïâ¥«ì­®áâ¨; ã¬áâ¢¥­­ëå ®¡à §®¢, ¯à¥¤áâ ¢«¥­¨© ¨ §­ -
­¨©. �« ¢¥­áâ¢ãîé ï äã­ªæ¨ï ¬¨à®¢®§§à¥­¨ï á®áâ®¨â ¢ ®¡®¡é¥­­®© æ¥-
«®áâ­®© ®à¨¥­â¨à®¢ª¥ ¨ ¢ ¢ë¡®à¥ á¯®á®¡  ¨ áà¥¤áâ¢ à §à¥è¥­¨ï ¦¨§­¥­­®
¢ ¦­ëå á¨âã æ¨©, ­ ¯à ¢«¥­¨ï ¤ «ì­¥©è¥£® áãé¥áâ¢®¢ ­¨ï ¨­¤¨¢¨¤  ¢
¨§¬¥­ïîé¥©áï áà¥¤¥. �ë¡à ­­ë¥ á¯®á®¡ ¨ ­ ¯à ¢«¥­¨¥ ¯à¨ ¡« £®¯à¨ïâ-
­ëå ãá«®¢¨ïå § ªà¥¯«ïîâáï ¨ ¯à¥¢à é îâáï ¢ ¬¨à®¢®§§à¥­ç¥áª¨¥ ®à¨¥­-
â¨àë ¨ ª ç¥áâ¢  ç¥«®¢¥ª . �á¥ ®­¨ ®¡à §ãîâ á¨áâ¥¬ã ¬¨à®¢®§§à¥­ç¥áª¨å
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¬¨ªà®¬¥å ­¨§¬®¢, ­  ª®â®àëå íâ®â æ¥«®áâ­ë© ¬¥å ­¨§¬ ý¤¥à¦¨âáïþ, ¡« -
£®¤ àï ª®â®àë¬ à ¡®â ¥â,   ¯à¨ ¨å á®®â¢¥âáâ¢ãîé¥© ýâà¥­¨à®¢ª¥þ, ¨§¬¥­¥-
­¨¨ ¨ ¯®¯®«­¥­¨¨ á ¬ ¨§¬¥­ï¥âáï. � ¬ â¥¬ â¨ç¥áª®© ªã«ìâãà¥,   ¯à¨ ¡« -
£®¯à¨ïâ­ëå ãá«®¢¨ïå ¨ ¢ ®¡ãç¥­¨¨ ¬ â¥¬ â¨ª¥ ¥áâì à¥ «ì­ë¥ ®¯®àë ¤«ï
¢®á¯¨â ­¨ï ­ã¦­ëå à áâãé¥¬ã ç¥«®¢¥ªã ¬ â¥¬ â¨ª®-¬¨à®¢®§§à¥­ç¥áª¨å
¬¨ªà®¬¥å ­¨§¬®¢ (ãáâ ­®¢®ª, çã¢áâ¢, æ¥­­®áâ¥©, ¬¨à®¢®§§à¥­ç¥áª¨å ã¬¥-
­¨© ¨ ¯à.). � §®¢ñ¬ ­¥ª®â®àë¥ ¨§ ­¨å:
{ áâ®©ª®¥ ¬®â¨¢¨à®¢ ­­®¥ ®éãé¥­¨¥ ¯à¨ç áâ­®áâ¨ ª â®¬ã, çâ® ï ¤¥« î,

®â¢¥âáâ¢¥­­®áâì §  ¨áå®¤ íâ®£® ¤¥« , ¢¥à  ¢ â®, çâ® ýï ¬®£ãþ (¯®­ïâì, á¤¥-
« âì, ®¯¨á âì ¨ â.¯.), à¥è¨¬®áâì ¢ ¯à¥®¤®«¥­¨¨ á¢®¥£® ­¥§­ ­¨ï, ¢áâà¥-
ç îé¨åáï § âàã¤­¥­¨©, ã¬¥­¨¥ ¯®¡®à®âì ¢ á¥¡¥ áâà å;

{ ã¬¥­¨¥ ¯à¨ ­¥®¡å®¤¨¬®áâ¨ ýã¤¥à¦¨¢ âìþ á¥¡ï ¢ à ¬ª å ¯®§­ ¢ â¥«ì­®©
á¨âã æ¨¨ ¨«¨, ­ ®¡®à®â, ¬ëá«¥­­® ¢ëå®¤¨âì ¨§ ­¥¥ ¢ ­¥ªãî ýâ®çªã ¯®¤-
¢¥á þ (�. �¥ª àâ), ®âá«¥¦¨¢ ï á¢®ñ á®áâ®ï­¨¥, ¢®§­¨ª îé¨¥ ¬ëá«¥®¡-
à §ë ¨ ¤¥©áâ¢¨ï, ¯à¨¢¥¤è¨¥ ª íâ®¬ã á®áâ®ï­¨î;

{ ¢¥à  ¢ ýà §ã¬­®¥þ ãáâà®©áâ¢® ¬¨à , íáâ¥â¨ç¥áª®¥ ®â­®è¥­¨¥ ª ¬¨àã,
ý¯à¥§ã¬¯æ¨ï £ à¬®­¨¨þ ª ª çã¢áâ¢®¢ ­¨¥ áâà¥¬«¥­¨ï ¦¨¢ëå á¨áâ¥¬ ª
ã¯®àï¤®ç¥­­®áâ¨, ¥¥ ¯à¨­æ¨¯¨ «ì­®© ­¥ã­¨çâ®¦¨¬®áâ¨ ¨ ¯à®ï¢«¥­­®áâ¨
¢ ¢¥é å, ¨¤¥ïå ¨ â.¯.

{ ®â­®è¥­¨¥ ª á¥¡¥, ¤àã£®¬ã ª ª ª áãé¥áâ¢ ¬, á¯®á®¡­ë¬ ¢®á¯à¨­ïâì ¨
¯®§­ âì ýà §ã¬­®áâìþ ¨ ªà á®âã ¬¨à , ­¥ à §àãè ï ¨å (á¢®¥®¡à §­ ï
ý¯à¥§ã¬¯æ¨ï ã¬ , ã¢ ¦¨â¥«ì­®áâ¨, å®à®è¥áâ¨þ ¢ ç¥«®¢¥ª¥ | �.�. � -
¬ à¤ è¢¨«¨, �.�. �« £®«¥¢ , �.�. �¨ª®«ìáª ï);

{ ã¢ ¦¨â¥«ì­®¥ ¨ ¤®¢¥à¨â¥«ì­®¥ ®â­®è¥­¨¥ ª ¬ â¥¬ â¨ª¥ ª ª ý¡®¦ì¥¬ã
¨ ç¥«®¢¥ç¥áª®¬ã â¢®à¥­¨îþ: ý¡®¦ì¥¬ãþ | ª ª ãá«®¢¨î áãé¥áâ¢®¢ ­¨ï
¨¤¥© ç¨á« , £¥®¬¥âà¨ç¥áª®© ä¨£ãàë, £ à¬®­¨¨ ¨ â.¯., ýç¥«®¢¥ç¥áª®¬ãþ
| ª ª ®¡à¥â¥­­®¬ã ç¥«®¢¥ª®¬ ¤ àã ¨ áà¥¤áâ¢ã ¯®­ïâì ¨ ¢ëà §¨âì ¨¤¥¨
¢ ¯®­ïâ¨ïå, á¨¬¢®« å ¨ â.¯. (�.�. � ¬ à¤ è¢¨«¨, �.�. �®á¥¢);

{ áâà¥¬«¥­¨¥ ª £à ¬®â­®¬ã ¨á¯®«ì§®¢ ­¨î ¬ â¥¬ â¨ç¥áª¨å áà¥¤áâ¢ (¯®-
­ïâ¨©, ãâ¢¥à¦¤¥­¨©, á¨¬¢®«¨ª¨, à §«¨ç­ëå ª®¤®¢ § ¯¨á¨ ¨­ä®à¬ æ¨¨
[3], «®£¨ª¨ à ááã¦¤¥­¨© ¨ â.¯.) ¤«ï ®¯¨á ­¨ï ¨ ®¡®á­®¢ ­¨ï ¯®­ïâ®£®,
¤«ï ¬®¤¥«¨à®¢ ­¨ï á¨âã æ¨¨ ¨ ¬ëá«¥© ® ­¥©;

{ ¯®­¨¬ ­¨¥ â®£®, çâ® ¢ ¯à®æ¥áá¥ ¤¥ïâ¥«ì­®áâ¨ ®¡ï§ â¥«ì­® ¢áâà¥âïâáï
¯à¥¯ïâáâ¢¨ï, çâ® ­  ¢ë¡à ­­®¬ ¯ãâ¨ ¦¤ãâ à §®ç à®¢ ­¨ï ¨ ®áâ ­®¢ª¨,
¢®§¢à âë, ­® ¨ ã¢¥à¥­­®áâì ¢ â®¬, çâ® ¡ã¤¥â ãá¯¥å, ¥á«¨ ¤¥©áâ¢®¢ âì,
ãç¨âìáï, ý¥á«¨ ¡ã¤¥èì ¨¤â¨...þ (�¥ª àâ);

{ áâà¥¬«¥­¨¥ ãá¢®¨âì áâ¨«ì ¬ â¥¬ â¨ç¥áª®£® ®á¬ëá«¥­¨ï ¤¥©áâ¢¨â¥«ì-
­®áâ¨ ª ª ®â­®á¨â¥«ì­® ¦ñáâª®© á¨áâ¥¬ë ¤¥©áâ¢¨© ¨ ®à¨¥­â¨à®¢: ­ -
¡«î¤¥­¨ï | à §¬ëâë¥ ¯à¥¤áâ ¢«¥­¨ï | ¢®áå®¦¤¥­¨¥ ª ¯®­ïâ¨ï¬, ¨å
®¯à¥¤¥«¥­¨ï¬ ¨ á¯®á®¡ ¬ ¤¥ïâ¥«ì­®áâ¨ á ­¨¬¨ | ãâ¢¥à¦¤¥­¨ï ® ¯®­ï-
â¨ïå, ¨å ®¡®á­®¢ ­¨¥ ¨ ¯®£àã¦¥­¨¥ ¢ â¥®à¨î |  ¯à®¡ æ¨ï ­  § ¤ ç å ¨
­  ¯à ªâ¨ª¥;

{ áâà¥¬«¥­¨¥ ª ¤¨ «¥ªâ¨ç¥áª®¬ã á®¥¤¨­¥­¨î ¯à®â¨¢®¯®«®¦­®áâ¥©, ª ¨å
ý¯à¨¬¨à¥­¨îþ ¨ à §à¥è¥­¨î | ª ª ãáâ ­®¢ª  ­  â®, çâ® ¨¬¥­­® ¢ íâ®¬
á«ãç ¥ á®§¤ ¥âáï á¨âã æ¨ï ý­ ¯àï¦¥­¨ïþ ([2], á.258{265), á®¤¥à¦ é ï ¢
á¥¡¥ ¬®¬¥­â ¨áâ¨­ë ¨, ®¤­®¢à¥¬¥­­®, ¯à¨®âªàë¢ îé ï ç¥«®¢¥ªã ¯ãâì ¨
­¥ª®â®àë¥ á¯®á®¡ë ¥¥ ¯®áâ¨¦¥­¨ï, ¯ãâì ª à¥ «¨§¬ã ¢ ¯®§­ ­¨¨ ¬¨à .

� §¢ ­­ë¥ ¨ ¤àã£¨¥ ãáâ ­®¢ª¨ ¨ ¯®§­ ¢ â¥«ì­ë¥ ã¬¥­¨ï ¯à¥¤áâ ¢«ïîâ
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á®¡®© ¬¨ªà®¬¥å ­¨§¬ë à §«¨ç­ëå ¡«®ª®¢ ¬ â¥¬ â¨ç¥áª®£® ¬¨à®¢®§§à¥­¨ï
([2], á. 176) ¨ ¢ á¢®¥© á®¢®ªã¯­®áâ¨ ï¢«ïîâáï ®á­®¢®© § à®¦¤¥­¨ï ­à ¢áâ-
¢¥­­ëå ã¡¥¦¤¥­¨©, ¯®§¨æ¨© ¨ ª ç¥áâ¢ ç¥«®¢¥ª .
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�à®¡«¥¬  ¬ â¥¬ â¨ç¥áª®£® ¨áá«¥¤®¢ ­¨ï â¥­¤¥­æ¨© à §¢¨â¨ï á®æ¨ «ì-
­ëå á¨áâ¥¬ ­  ®á­®¢¥ ¯à¨­æ¨¯®¢ £ à¬®­¨¨ ¨ á¨¬¬¥âà¨¨ á¢ï§ ­  á ¨áá«¥-
¤®¢ ­¨¥¬ ¨­¢ à¨ ­â®¢ | ®¡é¥áâ¢¥­­ëå æ¥­­®áâ¥© ¨áá«¥¤ã¥¬®£® á®æ¨ã¬ .

�®¢à¥¬¥­­®© ¬¨à ¨á¯ëâë¢ ¥â à §«¨ç­ë¥ ¯®âàïá¥­¨ï ¨ âï¦ª¨¥ ãâà âë:
¯à¨ç¨­  íâ¨å ¯®âàïá¥­¨© ¨ ¯®â¥àì ªà®¥âáï ¢ à §àãè¥­¨¨ âà ¤¨æ¨®­­ëå
¯à¥¤áâ ¢«¥­¨© ® æ¥­­®áâïå ¦¨§­¨, ¢ ®á« ¡«¥­¨¨ ¬®à «ì­®-íâ¨ç¥áª¨å ­®à¬
á®¢à¥¬¥­­®£® ®¡é¥áâ¢ . �à®æ¥áá à §àãè¥­¨ï âà ¤¨æ¨®­­ëå æ¥­­®áâ¥©
¯à¨¢®¤¨â, ¯à¥¦¤¥ ¢á¥£®, ª ­¥®¡å®¤¨¬®áâ¨ ç¥âª®£® ¯®­¨¬ ­¨ï á¬ëá«  ¨
§­ ç¥­¨ï æ¥­­®áâ¥© ¢ ¦¨§­¨ ª ¦¤®£® ç¥«®¢¥ª  ¨ ¢á¥£® ®¡é¥áâ¢ .

� ª ¦¤®£® ­ à®¤  ¨¬¥¥âáï á¢®¥ ¯à¥¤áâ ¢«¥­¨¥ ® ¦¨§­¥­­ëå æ¥­­®áâïå,
­® ã ¢á¥å ­ à®¤®¢ æ¥­­®áâ¨, ¯à¥¦¤¥ ¢á¥£®, à §¤¥«ïîâ ­  ¬ â¥à¨ «ì­ë¥
¨ ¤ãå®¢­ë¥. � â¥à¨ «ì­ë¥ æ¥­­®áâ¨ ®â­®áïâ ª æ¥­­®áâï¬, ®¯à¥¤¥«ïî-
é¨¬ ¯®¢á¥¤­¥¢­ë¥ ¯®âà¥¡­®áâ¨ ç¥«®¢¥ª , ®¡ãá«®¢«¥­­ë¥ ¯®âà¥¡­®áâï¬¨
¤«ï ¢ë¦¨¢ ­¨ï. � ®â«¨ç¨¥ ®â ¬ â¥à¨ «ì­ëå, ¤ãå®¢­ë¥ æ¥­­®áâ¨ á®®â¢¥â-
áâ¢ãîâ ã¬áâ¢¥­­®©, í¬®æ¨®­ «ì­®© ¨ ¢®«¥¢®© ¯®âà¥¡­®áâï¬ ç¥«®¢¥ª .

�ç¨â ¥âáï, çâ® æ¥­­®áâì | íâ® á¢®©áâ¢® ®¡ê¥ªâ , ã¤®¢«¥â¢®àïîé¥¥ ¯®-
âà¥¡­®áâì áã¡ê¥ªâ . �à¨ íâ®¬ à §«¨ç îâ cãé­®áâì æ¥­­®áâ¨, § ª«îç¥­-
­®© ¢ ®¡ê¥ªâ¥ ¨  á¯¥ªâ ®áãé¥áâ¢«¥­­®© æ¥­­®áâ¨, ¨¬¥îé¥© ¬¥áâ® ¬¥¦¤ã

605



áã¡ê¥ªâ®¬ ¨ ®¡ê¥ªâ®¬. �¥à¢ë©  á¯¥ªâ ­ §ë¢ ¥âáï ¯®â¥­æ¨ «ì­®© æ¥­-
­®áâìî,   ¢â®à®© |  ªâã «ì­®© æ¥­­®áâìî.

�®áª®«ìªã ®¤¨­ ¨ â®â ¦¥ ¯à¥¤¬¥â ¢®á¯à¨­¨¬ ¥âáï à §«¨ç­ë¬¨ «î¤ì¬¨
¯®-à §­®¬ã, â® á¢®©áâ¢  áã¡ê¥ªâ  ¢«¨ïîâ ­  ®¯à¥¤¥«¥­¨¥ æ¥­­®áâ¨. �®-
áª®«ìªã ®¯à¥¤¥«¥­¨¥ (®æ¥­ª ) æ¥­­®áâ¨ ¯à®¨áå®¤¨â ¯®-à §­®¬ã, ¢ § ¢¨á¨-
¬®áâ¨ ®â ¨­¤¨¢¨¤ã «ì­®áâ¨ áã¡ê¥ªâ®¢, â® ¤«ï «î¤¥©, ¨á¯®¢¥¤ãîé¨å ®¤­ã
à¥«¨£¨î ¨«¨ ä¨«®á®ä¨î, å à ªâ¥à­® ®¤­®à®¤­®¥ ¯®­¨¬ ­¨¥ æ¥­­®áâ¥©,
¨å ¢®á¯à¨ïâ¨¥ æ¥­­®áâ¥© áâ ­®¢¨âáï ®ç¥­ì ¯®å®¦¨¬, æ¥­­®áâ¨ áâ ­®¢ïâáï
®¡é¥áâ¢¥­­ë¬¨.

�¤­ ª® à §­ë¥ à¥«¨£¨¨, ªã«ìâãàë ¨ ä¨«®á®äáª¨¥ â¥ç¥­¨ï ¨¬¥îâ à §-
«¨ç­ë¥ á¨áâ¥¬ë æ¥­­®áâ¥©. �®íâ®¬ã ªà¨â¥à¨¨ ®¯à¥¤¥«¥­¨ï æ¥­­®áâ¥©, ®â-
­®áïé¨¥áï â®«ìª® ª ®£à ­¨ç¥­­®© áä¥à¥, ­ §ë¢ îâ ®â­®á¨â¥«ì­ë¬¨ ªà¨-
â¥à¨ï¬¨.

�¤­  ¨§ ¯à¨ç¨­ à §àãè¥­¨ï æ¥­­®áâ¥© § ª«îç ¥âáï ¢ â®¬, çâ® âà ¤¨-
æ¨®­­ë¥ á¨áâ¥¬ë æ¥­­®áâ¥©, ¯à¥¦¤¥ ¢á¥£® ®á­®¢ ­­ë¥ ­  à¥«¨£¨¨, á¥£®¤­ï
ãâà â¨«¨ ã¡¥¤¨â¥«ì­ãî á¨«ã ¤«ï «î¤¥©. �ï§¢¨¬ë ®ª § «¨áì ¯à¥¤áâ ¢«¥-
­¨ï ® æ¥­­®áâïå ¨ ¢ åà¨áâ¨ ­áâ¢¥, ¨ ¢ ª®­äãæ¨ ­áâ¢¥, ¨ ¢ ¡ã¤¤¨§¬¥, ¨ ¢
¨á« ¬¥, ¨¡® ®­¨ ãâà â¨«¨ ¤ à ã¡¥¤¨â¥«ì­®áâ¨ ­  ä®­¥ ­ ãç­ëå, â¥å­¨ç¥á-
ª¨å ¨ á®æ¨ «ì­ëå ãá¯¥å®¢ ¢á¥£® ç¥«®¢¥ç¥áâ¢ .

�ãé¥áâ¢ã¥â ¯®­¨¬ ­¨¥, çâ® ¯à¨ ®¯à¥¤¥«¥­¨¨ ç¥«®¢¥ç¥áª¨å æ¥­­®áâ¥©
­¥«ì§ï ®£à ­¨ç¨¢ âìáï â®«ìª® ®â­®á¨â¥«ì­ë¬¨ ªà¨â¥à¨ï¬¨. �«ï ®¯à¥¤¥-
«¥­¨ï æ¥­­®áâ¥© ¤«ï ¢á¥£® ç¥«®¢¥ç¥áâ¢  ­¥®¡å®¤¨¬ë ªà¨â¥à¨¨ æ¥­­®áâ¨,
ª®â®àë© ¢®§¢ëá¨«¨áì ¡ë ­ ¤ ¡ àì¥à ¬¨ à §«¨ç¨© ¢ à¥«¨£¨¨, ªã«ìâãà¥,
¨¤¥®«®£¨¨, ­ æ¨®­ «ì­®© ¯à¨­ ¤«¥¦­®áâ¨ ¨ â.¤. � ª¨¥ ªà¨â¥à¨¨ æ¥­­®áâ¨
ï¢«ïîâáï  ¡á®«îâ­ë¬¨. �¤­ ª® ­  ®á­®¢¥ âà ¤¨æ¨®­­ëå ¯à¥¤áâ ¢«¥­¨©
® æ¥­­®áâïå ¦¨§­¨ ä®à¬¨à®¢ ­¨¥  ¡á®«îâ­ëå ªà¨â¥à¨¥¢ ®ª §ë¢ ¥âáï ­¥-
à¥ «¨§ã¥¬ë¬.

�§ ¨áâ®à¨¨ ç¥«®¢¥ç¥áâ¢  ¨§¢¥áâ­® ¬­®¦¥áâ¢® á¨áâ¥¬ æ¥­­®áâ¥©, ª ¦-
¤ ï ¨§ ª®â®àëå ¬®¦¥â à áá¬ âà¨¢ âìáï ª ª ¯®á«¥¤®¢ â¥«ì­ ï âé¥â­ ï ¯®-
¯ëâª  ®¡®á­®¢ ­¨ï á¨áâ¥¬ë  ¡á®«îâ­ëå æ¥­­®áâ¥©.

�¥£®¤­ï, ª®£¤  æ¥­­®áâ¨ ¢ âà ¤¨æ¨®­­®¬ ãâ¨«¨â à­®¬ â®«ª®¢ ­¨¨ àã-
è âáï, ¢ ­ ãç­®¬ ¬¨à¥ è¨à¨âáï ¯®­¨¬ ­¨¥ ­¥®¡å®¤¨¬®áâ¨ ®¡®á­®¢ ­¨ï
¯à¥¤áâ ¢«¥­¨© ® æ¥­­®áâïå ­  ®á­®¢¥ § ª®­®¢ í¢®«îæ¨¨ ¯à¨à®¤ë ¨ ¯à®-
£à¥áá  ®¡é¥áâ¢ .

� ¦­®© ç¥àâ®© ­®¢®£® ¯à¥¤áâ ¢«¥­¨ï ® æ¥­­®áâïå ï¢«ï¥âáï ¯à¨§­ ­¨¥
â®£®, çâ® ¨áâ¨­­ë¥ æ¥­­®áâ¨ ­¥ ¬®£ãâ ¢å®¤¨âì ¢ ¯à®â¨¢®à¥ç¨¥ á ®¡é¨¬¨
§ ª®­ ¬¨ à §¢¨â¨ï ¯à¨à®¤ë, çâ®  ¡á®«îâ­ë¥ æ¥­­®áâ¨ ¤®«¦­ë ¡ëâì á¢ï-
§ ­ë á ¯à¨­æ¨¯ ¬¨ £ à¬®­¨¨ ¯à®æ¥áá®¢ í¢®«îæ¨¨ ¯à¨à®¤ë.

� ãá«®¢¨ïå £«®¡ «ì­®£® íª®«®£¨ç¥áª®£® ªà¨§¨á  ¢á¥ ®âç¥â«¨¢¥¥ ¢ëáâã-
¯ ¥â ­¥®¡å®¤¨¬®áâì ­®¢®£® ¯®­¨¬ ­¨ï ¬¨à  ¨ ¦¨§­¨, ª®â®à®¥ ®¡ê¥¤¨­¨«®
¡ë ç¥«®¢¥ç¥áâ¢® ¯¥à¥¤ «¨æ®¬ ®¡é¨å ¯à®¡«¥¬ ¢ë¦¨¢ ­¨ï ¨ à §¢¨â¨ï, ä®à-
¬¨àãï ¯á¨å®«®£¨î ®¡é­®áâ¨ ¨ á®âàã¤­¨ç¥áâ¢ .

� ª®¥ ¢®á¯à¨ïâ¨¥ ¤¥©áâ¢¨â¥«ì­®áâ¨ ¤ ¥â ç¥«®¢¥ªã â®«ìª® ­ ãª  ® ­¥-
ãâ¨«¨â à­®¬ ¨ â¢®àç¥áª¨¬ ®â­®è¥­¨¨ ç¥«®¢¥ª  ª ¤¥©áâ¢¨â¥«ì­®áâ¨, ¢ à¥-
§ã«ìâ â¥ ª®â®à®£® ç¥«®¢¥ª ®éãé ¥â, çã¢áâ¢ã¥â, ¯¥à¥¦¨¢ ¥â á¢®î ®à£ ­¨-
ç¥áªãî ¯à¨ç áâ­®áâì ª ã­¨¢¥àáã¬ã ¢ ¥¤¨­áâ¢¥ ¥£® ¤ãå®¢­®-¬ â¥à¨ «ì­ëå
®á­®¢, á¢®î áãé­®áâ­ãî ­¥à §¤¥«ì­®áâì á ­¨¬, â® ¥áâì ­ ãª  íáâ¥â¨ª .

�áâ¥â¨ª  | ¨§ãç ¥â áä¥àã íáâ¥â¨ç¥áª®£® ª ª á¯¥æ¨ä¨ç¥áª®£® ¯à®ï¢-
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«¥­¨ï æ¥­­®áâ­®£® ®â­®è¥­¨ï ¬¥¦¤ã ç¥«®¢¥ª®¬ ¨ ¬¨à®¬. �áâ¥â¨ç¥áª®¥
¢®á¯à¨ïâ¨¥ ¯à¨à®¤ë | íâ® ­ ¨¡®«¥¥ ¢á¥®å¢ âë¢ îé¥¥, ç¥«®¢¥ç¥áª¨ ®à¨-
¥­â¨à®¢ ­­®¥ æ¥­­®áâ­®¥ ¢®á¯à¨ïâ¨¥, ¯®¬®£ îé¥¥ ®á¢®¥­¨î ¤¥©áâ¢¨â¥«ì-
­®áâ¨ ¨ ãâ¢¥à¦¤¥­¨î ¨áâ¨­­ëå ®¡é¥ç¥«®¢¥ç¥áª¨å æ¥­­®áâ¥©. �áâ¥â¨ª 
¯®§¢®«ï¥â ç¥«®¢¥ªã ®âªàëâì ¬­®£®¬¥à­®áâì á®¡áâ¢¥­­®£® ¬¨à  ¨ ¬­®£®£-
à ­­®áâì ¬¨à  ¢­¥è­¥£®, ¯®§¢®«ï¥â ®éãâ¨âì á¥¡ï ¢ ¥¤¨­áâ¢¥ á íâ¨¬ ¥¤¨­ë¬
¬¨à®¬, çâ® ­¥®¡å®¤¨¬® ç¥«®¢¥ªã | ¢á¥£¤ , ¨ ®á®¡¥­­® á¥©ç á. �áâ¥â¨-
ç¥áª®¥ ¢®á¯à¨ïâ¨¥ á®¢¥àè¥­­®© ¨ ¤«¨â¥«ì­® ãáâ®©ç¨¢®© (¨­¢ à¨ ­â­®©)
¯à¨à®¤ë ï¢«ï¥âáï ®á­®¢®© ä®à¬¨à®¢ ­¨ï ¬¨à®®éãé¥­¨ï, £ à¬®­¨§ æ¨¨
¬¨à®¢®§§à¥­¨ï.

�§¢¥ç­  £ à¬®­¨ï ¨áâ¨­ë ¨ ªà á®âë. �¥«¨ç ©è¨¥ ã¬ë ç¥«®¢¥ç¥áâ¢ 
¢á¥£¤  ¢¨¤¥«¨ ¢ ¨áâ¨­¥ ¥¥ ¢ëá®ª¨© ­à ¢áâ¢¥­­®-íáâ¥â¨ç¥áª¨© á¬ëá«.
�¥©áâ¢¨â¥«ì­ ï ¨áâ¨­  ­¥ ¬®¦¥â ¡ëâì ãé¥à¡­®©,   ¯à®áâ ï ¯®«¥§­®áâì ¥¥
­¥ ¬®¦¥â á«ã¦¨âì ­à ¢áâ¢¥­­®¬ã ¢®§¢ëè¥­¨î ç¥«®¢¥ç¥áâ¢ . �áâ¨­  |
¢¥«¨ç ©è ï á®æ¨ «ì­ ï æ¥­­®áâì. �­  ãª®à¥­  ¢ ¦¨§­¨ ®¡é¥áâ¢ , ¨£à ï
¢ ­¥¬ ¢ ¦­ãî á®æ¨ «ì­ãî ¨ ­à ¢áâ¢¥­­®-¯á¨å®«®£¨ç¥áªãî à®«ì.

�¡ëç­® ¨áâ¨­ã ®¯à¥¤¥«ïîâ ª ª á®®â¢¥âáâ¢¨¥ §­ ­¨ï ®¡ê¥ªâã. �áâ¨­ 
| íâ®  ¤¥ª¢ â­ ï ¨­ä®à¬ æ¨ï ®¡ ®¡ê¥ªâ¥, ¯®«ãç ¥¬ ï ¯®áà¥¤áâ¢®¬ ¥£®
çã¢áâ¢¥­­®£® ¨  ¡áâà ªâ­®£® ¯®áâ¨¦¥­¨ï ¨ å à ªâ¥à¨§ã¥¬ ï á â®çª¨ §à¥-
­¨ï ¥¥ ¤®áâ®¢¥à­®áâ¨. �¥­­®áâì §­ ­¨ï ®¯à¥¤¥«ï¥âáï ¬¥à®© ¥£® ¨áâ¨­-
­®áâ¨.

�áâ¨­ã ®¯à¥¤¥«ïîâ ª ª  ¤¥ª¢ â­®¥ ®âà ¦¥­¨¥ ®¡ê¥ªâ  ¯®§­ îé¨¬
áã¡ê¥ªâ®¬, ¢®á¯à®¨§¢®¤ïé¥¥ à¥ «ì­®áâì â ª®©, ª ª®¢  ®­  ¥áâì á ¬  ¯®
á¥¡¥, ¢­¥ ¨ ­¥§ ¢¨á¨¬® ®â á®§­ ­¨ï. �áâ¨­­ë¥ §­ ­¨ï ¤ îâ «î¤ï¬ ¢®§¬®¦-
­®áâì à §ã¬­® ®à£ ­¨§®¢ë¢ âì á¢®¨ ¯à ªâ¨ç¥áª¨¥ ¤¥©áâ¢¨ï ¢ ­ áâ®ïé¥¬ ¨
¯à¥¤¢¨¤¥âì £àï¤ãé¥¥.

� ª ç¥áâ¢¥ ªà¨â¥à¨ï ¨áâ¨­ë ¯à ªâ¨ª  ýà ¡®â ¥âþ ¨ ¢ ¯à¥¤¬¥â­®© ä¨-
§¨ç¥áª®© ¤¥ïâ¥«ì­®áâ¨, ¢ ç áâ­®áâ¨ ¢ íªá¯¥à¨¬¥­â¥, ¨ ¢ ®¯®áà¥¤áâ¢®¢ ­­®©
ä®à¬¥ | ª ª «®£¨ª , ¯®¤â¢¥à¦¤¥­­ ï ­  ¯à ªâ¨ª¥. �®£¨ç­®áâì ¬ëá«¨ ¯à¨
¤®áâ®¢¥à­®áâ¨ ¨áå®¤­ëå ¯®«®¦¥­¨© ï¢«ï¥âáï ¢ ¨§¢¥áâ­®© ¬¥à¥ £ à ­â¨¥©
­¥ â®«ìª® ¥ñ ¯à ¢¨«ì­®áâ¨, ­® ¨ ¨áâ¨­­®áâ¨. � íâ®¬ § ª«îç¥­  ¢¥«¨ª ï
¯®§­ ¢ â¥«ì­ ï á¨«  «®£¨ç¥áª®£® ¬ëè«¥­¨ï. �®á«¥¤­¨¬ ¦¥ ®á­®¢ ­¨¥¬
¤®áâ®¢¥à­®áâ¨ ­ è¥£® §­ ­¨ï ï¢«ï¥âáï ¢®§¬®¦­®áâì ­  ¥£® ¡ §¥ ¯à ªâ¨-
ç¥áª®£® á®§¨¤ ­¨ï.

� ª¨¬ ®¡à §®¬, ¨áâ¨­  | íâ® §­ ­¨¥ ® â®¬, çâ® ¥áâì ®¡ê¥ªâ¨¢­® ¨
­¥§ ¢¨á¨¬® ®â â®£®, ª ª ­ ¬ íâ® §­ ­¨¥ ­à ¢¨âáï ¨«¨ ¢ ¦­® ¤«ï ­ á. �®
¥áâì §­ ­¨¥, ¬®£ãé¥¥ ¡ëâì ¨ ¯à¥¤¥«ì­® ­¥¦¥« ­­ë¬, ­® ¯à¥¤áâ ¢«ïîé¥¥
æ¥­­®áâì. � ª¨¬ ®¡à §®¬, ¨áâ¨­  ­¥ â®«ìª® ­¥ ¡¥§à §«¨ç­  ª æ¥­­®áâï¬,
­® á ¬  ¥áâì æ¥­­®áâì.

�áâ¨­  áà¥¤¨ æ¥­­®áâ¥© § ­¨¬ ¥â ®á®¡®¥ ¬¥áâ®. �¬¥­­® ¨áâ¨­  ¯®¬®-
£ ¥â ¢ë¦¨¢ âì à®¤ã ç¥«®¢¥ª . � ª ï ¨áâ¨­ -æ¥­­®áâì, ¢ ®â«¨ç¨¥ ®â ¯à®áâ®
¦¥« ¥¬®£®, ¯®â®¬ã ¨ æ¥­­®áâì, çâ® § ª«îç ¥â ¢ á¥¡¥ ­¥ªãî ¬®à «ì­ãî ¨á-
â¨­ã.

�áâ¨­  ¨ æ¥­­®áâì ­¥ ¯à®â¨¢®áâ®ïâ ¤àã£ ¤àã£ã. �­¨ ª ª ¡ë á¢ï§ë¢ îâ
£ à¬®­¨î § ª®­®¢ ¯à¨à®¤ë ¨ § ª®­ë íáâ¥â¨ª¨, â® ¥áâì ¯à¨§­ îâ íáâ¥â¨ç¥á-
ª¨© á¬ëá« ¯à¨à®¤­®© ¦¨§­¨. �¢®«îæ¨ï ãâ¢¥à¦¤ ¥â ¢á¥®¡é¨© å à ªâ¥à
íáâ¥â¨ç¥áª®£® ªà¨â¥à¨ï.

�áâ¥â¨ª , ª ª ªà¨â¥à¨©, ¯à¨«®¦¨¬  ª® ¢á¥¬ã, ®­  ¯®íâ®¬ã ¯à¨«®¦¨¬ 
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¨ ª ®â¤¥«ì­ë¬ ç¥«®¢¥ç¥áª¨¬ ®¡é¥áâ¢ ¬, ¨ ª £«®¡ «ì­ë¬ á®æ¨ «ì­ë¬ § -
¤ ç ¬. �áâ¥â¨ª  ãáâ ­ ¢«¨¢ ¥â â®¦¤¥áâ¢® ¯à¨à®¤ë á ¦¨§­ìî, á ¡ëâ¨¥¬.
�áâ¥â¨ç¥áª ï æ¥­­®áâì | ¯¥à¢®æ¥­­®áâì.

�«®¡ «ì­ë¥ ¯à®¡«¥¬ë á®¢à¥¬¥­­®áâ¨, ®á®§­ ­¨¥ âà £¨ç¥áª¨å ¯¥àá¯¥ª-
â¨¢ ç¥«®¢¥ç¥áâ¢ , ã£à®§ë íª®«®£¨ç¥áª®© ª â áâà®äë | ¢ë­ã¦¤ îâ ç¥«®-
¢¥ç¥áâ¢® ¯à¥®¤®«¥¢ âì ã§ª¨© £®à¨§®­â «®ª «ì­ëå, ®â­®á¨â¥«ì­ëå æ¥­­®á-
â¥© ¨ ®¡à â¨âìáï ª ¯®¨áªã æ¥­­®áâ¥© ®¡é¥ç¥«®¢¥ç¥áª¨å. �  ¡®«¥¥ ¢ëá®ª®¬
ãà®¢­¥, ¯à¨ á®åà ­¥­¨¨ ¡®£ âáâ¢  ¨­¤¨¢¨¤ã «ì­®£® á ¬®¢ëà ¦¥­¨ï ­®¢®¥
¯®­¨¬ ­¨¥ ®¡é¥ç¥«®¢¥ç¥áª¨å æ¥­­®áâ¥© ï¢«ï¥âáï á«¥¤áâ¢¨¥¬ ¨áâ®à¨ç¥á-
ª®© ­¥®¡å®¤¨¬®áâ¨ ¨ ¯®â®¬ã â¥à¬¨­ ý®¡é¥ç¥«®¢¥ç¥áª¨¥ æ¥­­®áâ¨þ ¨¬¥¥â
¡®«¥¥ è¨à®ª¨© å à ªâ¥à. �¥­­®áâì ®¡ê¥ªâ  | ¥£® æ¥«®áâ­®áâì ¨ ãáâ®©ç¨-
¢®áâì ¢ ®¡é¥© ª àâ¨­¥ ¯à¨à®¤­®£® ¬¨à , áâ¥¯¥­ì ¥£®  ¤¥ª¢ â­®áâ¨ ®¡é¥¬ã
¬¨à®¯®àï¤ªã, § ª®­ ¬ í¢®«îæ¨¨ ¨ £ à¬®­¨¨ ¯à¨à®¤ë.
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� ­ ãç­®¬ ¬¨à¥ ¨¬¥¥â ¬¥áâ® ª®­æ¥¯æ¨ï ® ªà¨§¨á­®¬ á®áâ®ï­¨¨ á®¢à¥-
¬¥­­®© æ¨¢¨«¨§ æ¨¨. �â  ª®­æ¥¯æ¨ï ®á­®¢ ­  ­  ¤ ­­ëå, ãª §ë¢ îé¨å
­  ¢®§¬®¦­®áâì £«®¡ «ì­®£® íª®«®£¨ç¥áª®£® ªà¨§¨á , ¢ à¥§ã«ìâ â¥ ª®â®-
à®£® á®¢à¥¬¥­­ ï æ¨¢¨«¨§ æ¨ï ¬®¦¥â ¨áç¥§­ãâì. �®¤®¡­®© ¯¥àá¯¥ªâ¨-
¢®© á¥£®¤­ï ®§ ¡®ç¥­ â®«ìª® ã§ª¨© ªàã£ á¯¥æ¨ «¨áâ®¢. � è¨à®ª®¬ ¬¨à¥
¨ ¢ ¯à ªâ¨ª¥ àãª®¢®¤¨â¥«¥© ¢¥¤ãé¨å ¬¨à®¢ëå ¤¥à¦ ¢ ¢ ª â¥£®à¨ç¥áª®©
ä®à¬¥ ¯à®¡«¥¬  ­¥ à áá¬ âà¨¢ ¥âáï. �ç¨â ¥âáï, çâ® áãâì íª®«®£¨ç¥áª®£®
ªà¨§¨á  á®áâ®¨â â®«ìª® ¢ ¯®â¥¯«¥­¨¨ ª«¨¬ â , ª®â®àë© ¬®¦­® ¨áª«îç¨âì
ã¬¥­ìè¥­¨¥¬ ¢ë¡à®á®¢ ®âå®¤®¢ ¯à®¬ëè«¥­­®áâ¨ ¢  â¬®áä¥àã. �ä®à¬ã-
«¨à®¢ ­ â¥§¨á ®¡ ýãáâ®©ç¨¢®¬ à §¢¨â¨¨þ ®¡é¥áâ¢  ¨ ¯à¨à®¤ë, ®¡ ¨å ª®í¢®-
«îæ¨¨. �¤­ ª® ¬­®£®ç¨á«¥­­ë¥ ­ ãç­ë¥ ¤ ­­ë¥ ­  ®á­®¢ ­¨¨ á¨áâ¥¬­®£®
¯®¤å®¤  ª ¨áá«¥¤®¢ ­¨î á®áâ®ï­¨ï íª®«®£¨¨ ¯à¨à®¤ë § áâ ¢«ïîâ ¤ã¬ âì
® â®¬, çâ® ýãáâ®©ç¨¢®£® à §¢¨â¨ïþ á®¢à¥¬¥­­®© æ¨¢¨«¨§ æ¨¨ ã¦¥ ¬®¦¥â
¨ ­¥ ¡ëâì. �® ¬­¥­¨î  ª ¤¥¬¨ª  �.�. �®¨á¥¥¢ , ¢ëáª § ­­®¬ã ¨¬ ¥é¥
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¢ 1995 £®¤ã, § ¤ ç  á®áâ®¨â ã¦¥ ­¥ ¢ â®¬, ýª ª ¨§¡¥¦ âì ­ ¤¢¨£ îé¥£®áï
£«®¡ «ì­®£® íª®«®£¨ç¥áª®£® ªà¨§¨á ,   ¢ â®¬, ª ª á¬ï£ç¨âì ¥£® ¯®á«¥¤áâ-
¢¨ï, ª ª à §ã¬­® à áè¨à¨âì ¨«¨ ¯¥à¥áâà®¨âì íª®«®£¨ç¥áªãî ­¨èã (¥á«¨
íâ® ¢®§¬®¦­®), ¨, ¯à¥¦¤¥ ¢á¥£®, á ¬¨å á¥¡ï ¨ ¯à¨­æ¨¯ë áãé¥áâ¢®¢ ­¨ï
á¢®¥£® á®®¡é¥áâ¢ , ª ª á®à §¬¥à¨âì á¢®¨ ¯®âà¥¡­®áâ¨ á ¢®§¬®¦­®áâï¬¨
®áªã¤¥¢ îé¥© ¯« ­¥âëþ.

�®¢à¥¬¥­­ë¥ á®æ¨ «ì­®-íª®­®¬¨ç¥áª¨¥ áâàãªâãàë ¯à¨ ¢á¥¬ ¨å ¬­®£®-
®¡à §¨¨ á®åà ­ïîâ ¥¤¨­áâ¢® ¢ £« ¢­®¬: ®áâ îâáï áâàãªâãà ¬¨ ¯®âà¥¡«¥-
­¨ï, ¨áâ®é îé¨¬¨ ¨ § £àï§­ïîé¨¬¨ ¡¨®áä¥àã ¨ ä®à¬¨àãîé¨¬¨ ýâ¥å-
­®ªà â¨ç¥áª®£®þ ç¥«®¢¥ª . �à¥®¡à §®¢ ­¨ï áà¥¤ë ®¡¨â ­¨ï á æ¥«ìî ã¤®¢-
«¥â¢®à¥­¨ï ç¥«®¢¥ª®¬ á¢®¨å ¯¥à¢¥©è¨å ¯®âà¥¡­®áâ¥©, ¨§¬¥­¥­¨ï ¢ ®ªàã-
¦ îé¥© ¯à¨à®¤­®© áà¥¤¥ ¡¥§ ãç¥â  á¨áâ¥¬­®© ®à£ ­¨§ æ¨¨ ¢§ ¨¬®á¢ï§¥©
¯à¨à®¤ë ¨ ®¡é¥áâ¢  ¯à¨¢¥«¨ ª §­ ç¥­¨ï¬ àï¤  £«®¡ «ì­ëå ¯ à ¬¥âà®¢
¯à¨à®¤­®© áà¥¤ë, ¢ á®¢®ªã¯­®áâ¨ ª â áâà®ä¨ç¥áª¨ ¯®­¨¦ îé¨å ¥¥ ª -
ç¥áâ¢®. �®¡¨¢ ïáì ¢ ¯¥à¢ãî ®ç¥à¥¤ì á¢®¨å ¡«¨¦ ©è¨å æ¥«¥©, ç¥«®¢¥ª
¨á¯ëâë¢ ¥â § â¥¬ ¢«¨ï­¨¥ ¯®á«¥¤áâ¢¨©, ª®â®àëå ­¥ ®¦¨¤ « ¨ ª®â®àë¥
á¯®á®¡­ë ¯¥à¥ç¥àª­ãâì ¢á¥ ¤®áâ¨£­ãâë¥ ¨¬ ¯®«®¦¨â¥«ì­ë¥ à¥§ã«ìâ âë
á®æ¨ «ì­®-íª®­®¬¨ç¥áª®£® à §¢¨â¨ï. �«®¦¨¢è¥©áï ¢ ­ áâ®ïé¥¥ ¢à¥¬ï
¢ ¬¨à¥ ªà¨§¨á­®© íª®«®£¨ç¥áª®© á¨âã æ¨¨ ¯à¨áãé¨ â ª¨¥ ®á­®¢­ë¥ ¯à¨-
§­ ª¨: ­ ª®¯«¥­¨¥ ¯à®¬ëè«¥­­ëå, á¥«ìáª®å®§ï©áâ¢¥­­ëå, ¡ëâ®¢ëå ®âå®-
¤®¢ ¢ ª®«¨ç¥áâ¢ å, ­ àãè îé¨å ¥áâ¥áâ¢¥­­ë¥, ¢ â®¬ ç¨á«¥ ¡¨®«®£¨ç¥áª¨¥,
¯à®æ¥ááë; § £àï§­¥­¨¥ ¯à®¬ëè«¥­­ë¬¨ ¨ ¡ëâ®¢ë¬¨ ®âå®¤ ¬¨ ¢®¤­ëå á¨á-
â¥¬; ­ àãè¥­¨¥ â¥¯«®¢®£® à¥¦¨¬  ¯à¨à®¤­®© áà¥¤ë; § £àï§­¥­¨¥ ¯à¨à®¤ë
¯à®¤ãªâ ¬¨ á£®à ­¨ï â®¯«¨¢ ; ¨á¯®«ì§®¢ ­¨¥ ¬ â¥à¨ «®¢ ¨ ¯à®¤ãªâ®¢, á®-
¤¥à¦ é¨å ¢à¥¤­ë¥ ¨ â®ªá¨ç­ë¥ ¢¥é¥áâ¢ , ®âà¨æ â¥«ì­® ¢®§¤¥©áâ¢ãîé¨å
­  £¥®å¨¬¨ç¥áª¨¥ ¨ ¡¨®«®£¨ç¥áª¨¥ ãá«®¢¨ï ¦¨§­¨; § £àï§­¥­¨¥ ®ªàã¦ î-
é¥© áà¥¤ë à §«¨ç­ë¬¨ ¢¨¤ ¬¨ èã¬®¢, ¢¨¡à æ¨©, ¨§«ãç¥­¨©; à §à ¡®âª 
¬¥áâ®à®¦¤¥­¨© ¯®«¥§­ëå ¨áª®¯ ¥¬ëå ¡¥§ á¢®¥¢à¥¬¥­­®£® ¢®ááâ ­®¢«¥­¨ï
¨ à¥ªã«ìâ¨¢ æ¨¨ §¥¬¥«ì, ¯à¨¢®¤ïé ï ª ã­¨çâ®¦¥­¨î ¯®ç¢, « ­¤è äâ®¢,
®á¥¤ ­¨î §¥¬­®© ¯®¢¥àå­®áâ¨; ­ àãè¥­¨¥ «¥á­ëå ¬ áá¨¢®¢ ¯à¨ ­¨§ª¨å
â¥¬¯ å ¨å ¢®ááâ ­®¢«¥­¨ï; á®ªà é¥­¨¥ ¯ å®â­ëå ¨ ¤àã£¨å á¥«ìáª®å®§ï©áâ-
¢¥­­ëå ã£®¤¨©, ¯à¨¢®¤ïé¥¥ ª à §¢¨â¨î íà®§¨©­ëå ¯à®æ¥áá®¢; ã­¨çâ®¦¥-
­¨¥ ®â¤¥«ì­ëå ¢¨¤®¢ ¦¨¢®â­®£® ¬¨à  ¤«ï ã¤®¢«¥â¢®à¥­¨ï ¯®âà¥¡­®áâ¥© ¢
áëàì¥, ¯à®¤ãªâ å ¯¨â ­¨ï ¨ â. ¯.; ­¥£ â¨¢­®¥ á®æ¨ «ì­®¥ ¯®¢¥¤¥­¨¥ «î¤¥©,
¢ë§¢ ­­®¥ íª®­®¬¨ç¥áª¨¬¨ ä ªâ®à ¬¨ ¨ ¢¥¤ãé¥¥ ª ¤¥£à ¤ æ¨¨ «¨ç­®áâ¨
¨«¨ ª ­ àãè¥­¨ï¬ ¢ á®æ¨®£¥­¥â¨ç¥áª®¬ ª®¤¥.

�®¦­® ¢ë¤¥«¨âì âà¨ £àã¯¯ë á¯¥æ¨ «¨áâ®¢, à §«¨ç îé¨åáï ¯®¤å®¤ ¬¨
ª ®â¬¥ç¥­­ë¬ ¯à®¡«¥¬ ¬ ¨ ª áà¥¤áâ¢ ¬ ¨å à¥è¥­¨ï. � ¯¥à¢®© ¬®£ãâ
¡ëâì ®â­¥á¥­ë á¯¥æ¨ «¨áâë, áç¨â îé¨¥ ¢á¥ ­¥£ â¨¢­ë¥ ¯®á«¥¤áâ¢¨ï ¢
íª®«®£¨¨ ¯à¨à®¤ë á«¥¤áâ¢¨¥¬ ­¥á®à §¬¥à­®£® á ¢®§¬®¦­®áâï¬¨ ¯à¨à®¤ë
á®æ¨ «ì­®-íª®­®¬¨ç¥áª®£® à®áâ . �â®à®¥ ­ ¯à ¢«¥­¨¥ ®¡ê¥¤¨­ï¥â áâ®à®­-
­¨ª®¢ á®æ¨ «ì­®-íª®­®¬¨ç¥áª®£® à®áâ , ¯®« £ îé¨å, çâ® ¬®¦­® ¯à¥®¤®-
«¥âì íª®«®£¨ç¥áª¨© ªà¨§¨á ­  ®á­®¢¥ á®æ¨ «ì­®-íª®­®¬¨ç¥áª®£® à §¢¨â¨ï,
¥á«¨ àë­®ç­ë© íª®­®¬¨ç¥áª¨© ¬¥å ­¨§¬ ¤®¯®«­¨âì à §«¨ç­ë¬¨ ¢¨¤ ¬¨
£®áã¤ àáâ¢¥­­®£® à¥£ã«¨à®¢ ­¨ï ¢ áä¥à¥ ¯à¨à®¤®¯®«ì§®¢ ­¨ï. �à¥âì¥ ­ -
¯à ¢«¥­¨¥ ®¡ê¥¤¨­ï¥â ¬­®¦¥áâ¢® èª®«, â¥ç¥­¨© ¨ ®¡é¥áâ¢¥­­ëå ¤¢¨¦¥-
­¨©, ¯à¥¤áâ ¢¨â¥«¨ ª®â®àëå £àã¯¯¨àãîâáï ¢®ªàã£ ¨¤¥© á®§¤ ­¨ï ý «ì-
â¥à­ â¨¢­®© ¬®¤¥«¨ à §¢¨â¨ï ¨ ®¡à §  ¦¨§­¨þ. � ®â«¨ç¨¥ ®â ¯¥à¢ëå
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¤¢ãå ¯à¥¤áâ ¢¨â¥«¨ íâ®£® ­ ¯à ¢«¥­¨ï §­ ç¨â¥«ì­®¥ ¢­¨¬ ­¨¥ ã¤¥«ïîâ
á®æ¨ «ì­ë¬  á¯¥ªâ ¬ íª®«®£¨ç¥áª®© á¨âã æ¨¨. �¯®à ¬¥¦¤ã ®â¬¥ç¥­-
­ë¬¨ £àã¯¯ ¬¨ ¨¤¥â, ¯® ªà ©­¥© ¬¥à¥, ¯® ç¥âëà¥¬ ®á­®¢­ë¬ ¢®¯à®á ¬:
âà ªâ®¢ª¨ ¯à¨ç¨­ íª®«®£¨ç¥áª®£® ªà¨§¨á ; ¯à¨­æ¨¯¨ «ì­ëå ¢®§¬®¦­®á-
â¥© ¯à¥®¤®«¥­¨ï íª®«®£¨ç¥áª®£® ªà¨§¨á ; á®¢¬¥áâ¨¬®áâ¨ íª®­®¬¨ç¥áª®£®
à®áâ  á ®åà ­®© ®ªàã¦ îé¥© áà¥¤ë, á à¥è¥­¨¥¬ íª®«®£¨ç¥áª¨å ¯à®¡«¥¬;
¢ë¡®à  áà¥¤áâ¢ ¯à¥®¤®«¥­¨ï íª®«®£¨ç¥áª®£® ªà¨§¨á , ¢ â®¬ ç¨á«¥ áà¥¤áâ¢
íª®«®£¨ç¥áª®£® à¥£ã«¨à®¢ ­¨ï ¨ íª®«®£¨ç¥áª®© ¯®«¨â¨ª¨ ¨ ®â¢¥âáâ¢¥­-
­®áâ¨ ¨á¯®«­¨â¥«ì­ëå ®à£ ­®¢ ¢« áâ¨ ¯® ¢¥àâ¨ª «¨ ¨ £®à¨§®­â «¨ ¢ ®¡-
« áâ¨ ®¡¥á¯¥ç¥­¨ï íª®«®£¨ç¥áª®© ¡¥§®¯ á­®áâ¨.

�¢­ë¥ ¯à¨§­ ª¨ £«®¡ «ì­®£® íª®«®£¨ç¥áª®£® ªà¨§¨á  á¢¨¤¥â¥«ìáâ¢ã¥â
® á®ªà é¥­¨¨ ¢®§¬®¦­®áâ¥© á ¬®à¥£ã«ïæ¨¨ ¡¨®áä¥àë ¢ ãá«®¢¨ïå ¢®§à á-
â ­¨ï ¬ áèâ ¡®¢ ¨ ¨­â¥­á¨¢­®áâ¨ ç¥«®¢¥ç¥áª®© ý¯à¨à®¤®¯à¥®¡à §ãîé¥©þ
¤¥ïâ¥«ì­®áâ¨. �à¨à®¤­ë¥  ¤ ¯â æ¨®­­ë¥ ¯à®æ¥ááë ¢á«¥¤áâ¢¨¥ ®£à ­¨ç¥­-
­®áâ¨ ¬¥å ­¨§¬®¢ ¨å á ¬®à¥£ã«ïæ¨¨ ­¥ ¬®£ãâ ®¡¥á¯¥ç¨âì ¤¨­ ¬¨ç­®£® à ¢-
­®¢¥á¨ï áãé¥áâ¢®¢ ­¨ï ¨ à §¢¨â¨ï á¨áâ¥¬ë ý®¡é¥áâ¢®-¯à¨à®¤ þ. � íâ¨å
ãá«®¢¨ïå, ¯® ¬­¥­¨î  ª ¤¥¬¨ª  �.�. �¥à­ ¤áª®£®, äã­ªæ¨î à¥£ã«ïâ®à 
¬®¦¥â ¢ë¯®«­ïâì «¨èì ®¡é¥áâ¢®, ª ª ­¥¯®áà¥¤áâ¢¥­­ë© áã¡ê¥ªâ ¢§ ¨¬®-
¤¥©áâ¢¨ï à §«¨ç­ëå ãà®¢­¥© ®à£ ­¨§ æ¨¨ ¬ â¥à¨¨, ¨ â®«ìª® æ¥«¥­ ¯à ¢-
«¥­­®¥  ­âà®¯®£¥­­®¥ ¨§¬¥­¥­¨¥ ¯à¨à®¤­®© áà¥¤ë ¨ á®æ¨ «ì­®£® ¯®«®¦¥-
­¨ï ¬®¦¥â ¯®¬®çì ®¡é¥áâ¢ã ¯à¥®¤®«¥âì ®£à ­¨ç¥­­®áâì ¡¨®áä¥à­ëå ãá«®-
¢¨© ¥£® áãé¥áâ¢®¢ ­¨ï. �¬¥­­® ¢ à §¢¨â¨¨ æ¨¢¨«¨§ æ¨¨ ¢ á¥à¥¤¨­¥ XX
¢¥ª   ª ¤¥¬¨ª �.�. �¥à­ ¤áª¨© ¢¨¤¥« ¯¥àá¯¥ªâ¨¢ã à¥è¥­¨ï £«®¡ «ì­ëå
¯à®¡«¥¬ í¢®«îæ¨¨ ¯« ­¥âë.

�¤­ ª® á¥£®¤­ï ¨¬¥îâáï ¤ ­­ë¥ ¨ ® ¡®«¥¥ £«ã¡®ª¨å ¬¥å ­¨§¬ å à¥£ã-
«ïæ¨¨ ¡¨®áä¥à­ëå ¯à®æ¥áá®¢, ª®â®àë¥ § áâ ¢«ïîâ ãá®¬­¨âìáï ¢ ¢®§¬®¦-
­®áâ¨ à¥£ã«ïæ¨¨ ¯à¨à®¤ë ç¥«®¢¥ª®¬, ¨ ¯®â®¬ã ¢®§­¨ª ¥â ¡¥§®â« £ â¥«ì­ ï
­¥®¡å®¤¨¬®áâì ¢ ¯à®¢¥¤¥­¨¨ ®¡áâ®ïâ¥«ì­ëå ¨ ¢á¥áâ®à®­­¨å ¨áá«¥¤®¢ ­¨©
¤®áâ®¢¥à­®áâ¨ ¢ë¢®¤®¢ ® £àï¤ãé¥© ª â áâà®ä¥, ®¡ê¥ªâ¨¢­ëå ¢®§¬®¦­®á-
â¥© ¥¥ ¯à¥¤®â¢à é¥­¨ï, ®æ¥­ª¨ áâ¥¯¥­¨ à¨áª  ¢®§¤¥©áâ¢¨© ç¥«®¢¥ª  ­ 
¯à¨à®¤­ë¥ ãá«®¢¨ï, á®¯®áâ ¢«¥­¨ï â¥¬¯®¢ ¨§¬¥­¥­¨ï ¯à¨à®¤ë á â¥¬¯ ¬¨
¨§¬¥­¥­¨ï á ¬®£® ®¡é¥áâ¢ .

�¬¥­­® íâ¨ ¯à®¡«¥¬ë ï¢«ïîâáï æ¥­âà «ì­ë¬¨ ¤«ï á®¢à¥¬¥­­®© ­ ãª¨
¨ á®æ¨ «ì­®© ¦¨§­¨. �¥è¥­¨¥ ¯à®¡«¥¬ â ª®£® ¬ áèâ ¡  ¤®áâã¯­® â®«ìª®
ç¥«®¢¥ç¥áâ¢ã ¢ æ¥«®¬ ¨ íâ® ¬®¦¥â ¯®âà¥¡®¢ âì ¨§¬¥­¥­¨ï ¢á¥© ®à£ ­¨§ -
æ¨¨ ¯« ­¥â à­®£® á®®¡é¥áâ¢  ¨ ¯¥à¥á¬®âà  á ¬®£® £« ¢­®£® | â¥å á¨áâ¥¬
æ¥­­®áâ¥©, ª®â®àë¥ ãâ¢¥à¦¤ «¨áì ¢¥ª ¬¨.

�¥®¡å®¤¨¬® ª®¬¯«¥ªá­®¥ ¨áá«¥¤®¢ ­¨¥ á«®¦¨¢è¥©áï íª®«®£¨ç¥áª®© á¨-
âã æ¨¨ ­  ®á­®¢¥ ¯®á«¥¤­¨å ¤ ­­ëå ® á®áâ®ï­¨¨ ¨ â¥­¤¥­æ¨ïå à §¢¨¢ -
îé¨åáï ¯à®æ¥áá®¢ ¢ ¯à¨à®¤¥ ¨ ¢ ®¡é¥áâ¢¥, á®æ¨ «ì­ëå ¯®á«¥¤áâ¢¨© ¨§-
¬¥­¥­¨ï íª®«®£¨¨ ¯à¨à®¤ë, ¢®§¬®¦­®áâ¥© á®¢à¥¬¥­­®£® ­ ãç­®£® ¨ ¯à®-
¬ëè«¥­­®£® ¯®â¥­æ¨ «  ¯® ¢®ááâ ­®¢«¥­¨î íª®«®£¨¨ ¯à¨à®¤­ëå ¯à®æ¥á-
á®¢, á¯®á®¡®¢ ª®­á®«¨¤ æ¨¨ ç¥«®¢¥ç¥áâ¢  ¢ á¢ï§¨ á £«®¡ «ì­ë¬ å à ªâ¥à®¬
íª®«®£¨ç¥áª®£® ªà¨§¨á  ¨ ¬¥â®¤®¢ ¢®á¯¨â ­¨ï ç¥«®¢¥ª  á ­®¢®© ­à ¢áâ¢¥­-
­®áâìî, á®®â¢¥âáâ¢ãîé¥© ¢®§­¨ªè¨¬ ¢ë§®¢ ¬ æ¨¢¨«¨§ æ¨¨.

� ¯à®æ¥áá¥ ¨áá«¥¤®¢ ­¨© ­¥®¡å®¤¨¬®:
1. �à®¢¥áâ¨ ®æ¥­ªã £«®¡ «ì­®© íª®«®£¨ç¥áª®© á¨âã æ¨¨ ¨ ä ªâ®à®¢,

­¥£ â¨¢­® ¢«¨ïîé¨å ­  á®áâ®ï­¨¥ íª®«®£¨¨ ¯à¨à®¤ë.
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2. �à®¢¥áâ¨ á¨áâ¥¬­ë©  ­ «¨§ á®áâ®ï­¨ï á®¢à¥¬¥­­®© æ¨¢¨«¨§ æ¨¨ ¨
á®æ¨ «ì­ëå ¯®á«¥¤áâ¢¨© £«®¡ «ì­®£® íª®«®£¨ç¥áª®£® ªà¨§¨á .

3. �à®¢¥áâ¨  ­ «¨§ áãé¥áâ¢ãîé¨å ª®­æ¥¯æ¨© í¢®«îæ¨¨ ¯à¨à®¤ë ¨
à §¢¨â¨ï ®¡é¥áâ¢ :

{ ª®­æ¥¯æ¨¨ ­®®áä¥àë �.�. �¥à­ ¤áª®£®,
{ ª®­æ¥¯æ¨¨ ã­¨¢¥àá «ì­®£® í¢®«îæ¨®­¨§¬  �.�. �®¨á¥¥¢ ,
{ ª®­æ¥¯æ¨¨ ýãáâ®©ç¨¢®£® à §¢¨â¨ïþ,
{ ª®­æ¥¯æ¨¨ £ à¬®­¨ç­®£® à §¢¨â¨ï ®¡é¥áâ¢  ¨ ¯à¨à®¤ë,
{ ª®­æ¥¯æ¨¨ ¡¨®â¨ç¥áª®£® à §¢¨â¨ï,
{ ª®­æ¥¯æ¨¨  ¢â®âà®ä­®áâ¨;
{ ¨ ¨áá«¥¤®¢ âì ¢®§¬®¦­®áâ¨ ª®í¢®«îæ¨¨ ¯à¨à®¤ë ¨ ®¡é¥áâ¢  ­  ¤ ­-

­®¬ íâ ¯¥.

4. �à®¢¥áâ¨ ¨áá«¥¤®¢ ­¨¥ ®á­®¢ ãáâ®©ç¨¢®áâ¨ í¢®«îæ¨¨ ¯à¨à®¤ë ¨ à §-
¢¨â¨ï ®¡é¥áâ¢  ¨ ®¯à¥¤¥«¥­¨¥ ãá«®¢¨© ¨å á®¢¬¥áâ¨¬®áâ¨ ¤«ï à §¢¨â¨ï
æ¨¢¨«¨§ æ¨¨.

5. �áá«¥¤®¢ âì ¯à®¡«¥¬ã £®¬¥®áâ §  ¯« ­¥â à­®© ®à£ ­¨§ æ¨¨ áà¥¤ë
ª ª £«®¡ «ì­® áª®à¥««¨à®¢ ­­®£® ®à£ ­¨§¬ , ¨¬¥îé¥£® ¨­ä®à¬ æ¨®­­ë©
å à ªâ¥à ¨ ®â¢¥âáâ¢¥­­®£® §  ®¡¥á¯¥ç¥­¨¥ ¦¨§­¨ ­  §¥¬«¥.

6. �áá«¥¤®¢ âì áà ¢­¨â¥«ì­ë¥ ®á­®¢ë ãáâ®©ç¨¢®áâ¨ ¢ ¯à¨à®¤¥ ¨ æ¨¢¨-
«¨§ æ¨¨.

7. �áá«¥¤®¢ âì ¯à®¡«¥¬ã ãáâ®©ç¨¢®£® à §¢¨â¨ï (¢ë¦¨¢ ­¨ï) æ¨¢¨«¨-
§ æ¨¨.

8. �áá«¥¤®¢ âì ¢®§¬®¦­®áâ¨ £«®¡ «ì­®£® ¯¥à¥å®¤  ª ãáâ®©ç¨¢®¬ã à §-
¢¨â¨î (¢ë¦¨¢ ­¨î) á æ¥«ìî ¯à¥¤®â¢à é¥­¨ï ¡¨®áä¥à­®© ª â áâà®äë.

9. �áá«¥¤®¢ âì £«®¡ «ì­ë¥ ¯à®¡«¥¬ë ®¡¥á¯¥ç¥­¨ï ãáâ®©ç¨¢®£® à §¢¨-
â¨ï (¢ë¦¨¢ ­¨ï) æ¨¢¨«¨§ æ¨¨ ¢ æ¥«®¬ ¨ ­ á¥«¥­¨ï à §­ëå áâà ­ ¢ ãá«®-
¢¨ïå ­ ¤¢¨£ îé¥£®áï íª®«®£¨ç¥áª®£® ªà¨§¨á .
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�à®¡«¥¬ â¨ª  á¢ï§ ­  á ¢®§¤¥©áâ¢¨¥¬ ¨ ¯®á«¥¤áâ¢¨ï¬¨ ¢ëá®ª¨å ãà®¢-
­¥© áâà¥áá , å à ªâ¥à­ëå ¤«ï ¯à¥¯®¤ ¢ â¥«ìáª®© ¤¥ïâ¥«ì­®áâ¨ ¢  ª ¤¥¬¨-
ç¥áª®© áà¥¤¥. � áá¬ âà¨¢ îâáï ­ àãè¥­¨ï, á¢ï§ ­­ë¥ á ã¬¥­ìè¥­­®© ¢®§-
¬®¦­®áâìî ¯à¨®¡à¥â¥­¨ï ãáâ®©ç¨¢®áâ¨ ª ®¯à¥¤¥«¥­­ë¬ ä ªâ®à ¬ ®ªàã-
¦ îé¥© áà¥¤ë ¨ ã¬¥­¨ï á¯à ¢¨âìáï á âàã¤­®áâï¬¨ | ¨­¤¨¢¨¤ã «ì­ ï
 ¤ ¯â æ¨ï.

�á®¡®¥ §­ ç¥­¨¥ ¯à¨®¡à¥â ¥â ¯á¨å¨ç¥áª ï § é¨â  «¨ç­®áâ¨, ¢®§­¨ª­®-
¢¥­¨¥ ª®£­¨â¨¢­ëå ä¥­®¬¥­®¢ ¨ ¯®à®¦¤¥­­ ï ¨¬¨ á¨¬¯â®¬ â¨ª . �¤ ¯-
â æ¨®­­ë¥ ¬¥å ­¨§¬ë ¤¥©áâ¢ãîâ ¯®áà¥¤áâ¢®¬ ¢ª«îç¥­¨ï ­¥©à®£ã¬®à «ì-
­ëå ¯à®æ¥áá®¢ ¨ ®áãé¥áâ¢«¥­¨ï â.­. áâà¥áá  | à¥ ªæ¨¨ ¨«¨ ®¡é¥£®  ¤ ¯-
â æ¨®­­®£® á¨­¤à®¬ .

�â® ¯à¨¢®¤¨â ª ­ áâà®©ª¥ ®à£ ­¨§¬  ª  ¤¥ª¢ â­®© à¥ ªæ¨¨ ¨, ¯à¥¦¤¥
¢á¥£®, ¯à®¨áå®¤¨â ¨­¤¨¢¨¤ã «ì­ ï ®æ¥­ª  á®¡ëâ¨ï; á®£« á­® íâ®© ¯¥à¢¨ç-
­®© ®æ¥­ª¥ ¨­¤¨¢¨¤  ­£ ¦¨àã¥âáï ®¯à¥¤¥«¨âì §­ ç¥­¨¥ á®¡ëâ¨ï ¤«ï á¥¡ï
| ï¢«ï¥âáï «¨ ®­® ¯®§¨â¨¢­ë¬, ­¥£ â¨¢­ë¬ ¨«¨ ­¥©âà «ì­ë¬. �á«¨ á®¡ë-
â¨¥ ®â­®á¨âáï ª áä¥à¥ ­¥£ â¨¢­®© ®æ¥­ª¨, ®¯à¥¤¥«ï¥âáï ¥£® â¨¯ | ã£à®§ ,
¢à¥¤ ¨«¨ ¢ë§®¢. �«¥¤ã¥â ­®¢ ï ®æ¥­ª , á¢ï§ ­­ ï á® áâà â¥£¨ï¬¨ ¯à¥®¤®-
«¥­¨ï, à¥áãàá ¬¨ ¤«ï ­¨å, ¨ á â¥¬, ¡ã¤ãâ «¨ ®­¨ ãá¯¥è­ë¬¨ ¯® ®â­®è¥­¨î
ª äàãáâà¨àãîé¥¬ã á®¡ëâ¨î.

�¡ê¥ªâ®¬ ­ áâ®ïé¥£® ¨áá«¥¤®¢ ­¨ï ï¢«ï¥âáï  ª ¤¥¬¨ç¥áª¨© á®áâ ¢
ã­¨¢¥àá¨â¥â . � ­¥¬ ãçâ¥­ë §­ ç¨â¥«ì­ë¥ ª®àà¥«ïæ¨¨ ¯® ®á¨ ª®£­¨æ¨ï-
í¬®æ¨ï-¯®¢¥¤¥­¨¥ | ¨ ¨å ¢§ ¨¬®á¢ï§ì á® áâà¥áá®£¥­­ë¬¨ ä ªâ®à ¬¨
áà¥¤ë. �®¤â¢¥à¤¨« áì âà ªâ®¢ª , çâ® áã¡ê¥ªâ¨¢­®¥ ¯¥à¥¦¨¢ ­¨¥ áâà¥áá 
| ¡ « ­á ¬¥¦¤ã ¯¥à¢¨ç­®© ¨ ¢â®à¨ç­®© ®æ¥­®ª. �á«¨ áâà â¥£¨¨ ¯à¥®¤®-
«¥­¨ï ¡®«¥¥ íää¥ªâ¨¢­ë, áâà¥áá ¬¨­¨¬¨§¨àã¥âáï ¨ ­ ®¡®à®â.

�­ ®¯à¥¤¥«ï¥âáï ãà®¢­¥¬ ¯á¨å®«®£¨ç¥áª®£® ¯®â¥­æ¨ «ì­®£® ®â¢¥â ,
¢ª«îç îé¥£® ª®£­¨â¨¢­ë¥, ¯®¢¥¤¥­ç¥áª¨¥, í¬®æ¨®­ «ì­ë¥ ¨ ä¨§¨®«®£¨-
ç¥áª¨¥ ä ªâ®àë. �®£­¨â¨¢­ë¥ ª®¬¯®­¥­âë ¢ª«îç îâ á¯¥æ¨ä¨ç¥áª¨¥ ¢¥-
à®¢ ­¨ï ® ¢à¥¤¥, ã£à®§¥ ¦¨§­¨, ¨­¤¨¢¨¤ã «ì­®© ¯à¨£®¤­®áâ¨ ª ª®­âà®«î.
�¬®æ¨®­ «ì­ë© ®â¢¥â è¨à®ª® ¤¥â¥à¬¨­¨à®¢ ­ ¨ á®§¤ ­¨¥ áâà â¥£¨©, ª®-
â®àë¥ ï¢«ïîâáï ¨­¤¨¢¨¤ã «ì­® ¬®¤ã«¨à®¢ ­­ë¬¨ ¨ ãá®¢¥àè¥­áâ¢®¢ ­-
­ë¬¨, ¢¥¤¥â ª ãá¯¥è­®©  ¤ ¯â æ¨¨ ¨ ¬¨­¨¬¨§¨à®¢ ­¨î ­¥¡« £®¯à¨ïâ­ëå
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¯®á«¥¤áâ¢¨© áâà¥áá , ¯®à®¦¤¥­­®£® á¯¥æ¨ä¨ª®© ¯à¥¯®¤ ¢ â¥«ìáª®© ¤¥ï-
â¥«ì­®áâ¨.

���� �� ������ ������������� ������ ������?

�£­ âì¥¢ �.�.
�®áá¨©áª¨© ã­¨¢¥àá¨â¥â ¤àã¦¡ë ­ à®¤®¢,

� ä¥¤à  ¢ëáè¥© ¬ â¥¬ â¨ª¨
��, �®áª¢ , 117198, ã«. �¨ª«ãå®-� ª« ï, ¤®¬ 6

�¥«.: 9550925, e-mail: yignatiev@yahoo.com
�ë¤ îé¨©áï ¯à¨ª« ¤­®© ¬ â¥¬ â¨ª ¨  áâà®­®¬ �®£ ­­ �¥¯«¥à à®-

¤¨«áï 27 ¤¥ª ¡àï 1571 £®¤  ¢ ¤¥à¥¢­¥ � £áèâ ¤â, à á¯®«®¦¥­­®© ¢¡«¨§¨
£®à®¤  �¥©«ï ¢ £¥àæ®£áâ¢¥ �îàâ¥¬¡¥à£. �­ ¯®«ãç¨« ­ ç «ì­®¥ ®¡à §®¢ -
­¨¥ ¢ ¬®­ áâëà¥,   § â¥¬ ¢ 1593 £®¤ã ®ª®­ç¨« �î¡¨­£¥­áªãî  ª ¤¥¬¨î.
�£® á¯¥æ¨ «¨§ æ¨¥© áâ «   áâà®­®¬¨ï, ª®â®àãî â ¬ ¯à¥¯®¤ ¢ « ¢«¨ïâ¥«ì-
­ë© ãç¥­ë© �¥áâ«¨­. �ç¥¢¨¤­®, çâ® ¨¬¥­­® ®­ à¥ª®¬¥­¤®¢ « �¥¯«¥à 
­  ¢ ª ­á¨î ý¯à®ä¥áá®à  ¬ â¥¬ â¨ª¨ ¨ ¬®à «¨þ ¢ �à æª®¬ ã­¨¢¥àá¨â¥â¥.
�®£¤  â ¬ ®á¢®¡®¤¨« áì ¤®«¦­®áâì § ¢¥¤ãîé¥£® ª ä¥¤à®©  áâà®­®¬¨¨,
¬®«®¤®© á¯¥æ¨ «¨áâ ¯®«ãç¨« ¨ ¥¥ | ¢ á¨«ã ¢à¥¬¥­­®£® ®âáãâáâ¢¨ï ¤àã-
£¨å, ¡®«¥¥ ¤®áâ®©­ëå ª ­¤¨¤ â®¢.

�â®â ¯¥à¨®¤ ¯à¥¯®¤ ¢ â¥«ìáª®© ¤¥ïâ¥«ì­®áâ¨ �¥¯«¥à  ¬ «® ¨§ãç¥­.
�« ¢­®© ¯à¨ç¨­®© íâ®¬ã ï¢«ï¥âáï ®âáãâáâ¢¨¥ ¤®áâ â®ç­®£® ª®«¨ç¥áâ¢  ¤®-
áâ®¢¥à­ëå ¨áâ®à¨ç¥áª¨å ¯¥à¢®¨áâ®ç­¨ª®¢. �®«ìè ï ç áâì ¯¨áì¬¥­­ëå
á¢¨¤¥â¥«ìáâ¢, ¯®-¢¨¤¨¬®¬ã, ãâà ç¥­ ,   ãáâ­ë¥ ¢®á¯®¬¨­ ­¨ï ¥£® ª®««¥£
¨ áâã¤¥­â®¢, ª ª ¯à¥¤áâ ¢«ï¥âáï ­ ¨¡®«¥¥ ¢¥à®ïâ­ë¬, ­¥ ¤®è«¨ ¤® ­ -
è¥£® ¢à¥¬¥­¨. �®íâ®¬ã  ¢â®àë ¬­®£¨å ¨áâ®à¨ª®-¬ â¥¬ â¨ç¥áª¨å ¯à®¨§-
¢¥¤¥­¨©, ¯®á¢ïé¥­­ë¥ ¦¨§­¨ �¥¯«¥à , ¯à¨¡¥£ îâ ª ¨­â¥à¯®«ïæ¨¨. � â ª
ª ª à¥çì ¨¤¥â ­¥ ®¡ ¨­â¥à¯®«ïæ¨¨ äã­ªæ¨© ¯®«¨­®¬ ¬¨,   ®¡ ¨áâ®à¨ª®-
¬ â¥¬ â¨ç¥áª®¬ ¨­áâàã¬¥­â¥, ¬®¦­® ¯à¥¤áâ ¢¨âì á¥¡¥, ­ áª®«ìª® á«®¦-
­ë¬ ¨ â®­ª¨¬ ®­ ¤®«¦¥­ ¡ëâì.

�­®£¨¥ ¨§¢¥áâ­ë¥ ®â¥ç¥áâ¢¥­­ë¥ ¨ § àã¡¥¦­ë¥ ¨áâ®à¨ª¨ ­ ãª¨ ¯®« -
£ «¨, çâ® ¬ â¥à¨ «ì­ë¥ ãá«®¢¨ï, á¢ï§ ­­ë¥ á § ¢¥¤®¢ ­¨¥¬ ª ä¥¤à®©  áâ-
à®­®¬¨¨, ¡ë«¨ âï¦¥«ë ¤«ï �¥¯«¥à . �­¨ ãâ¢¥à¦¤ «¨ â ª¦¥, çâ® íâ 
¤®«¦­®áâì ­¥ ¬®£«  ¥£® ¯à®ª®à¬¨âì. �®áª®«ìªã ¬­®£¨¥  áâà®­®¬ë â®£®
¢à¥¬¥­¨ ¯à¨®¡à¥â «¨ áà¥¤áâ¢  ª áãé¥áâ¢®¢ ­¨î ¢ë¯ãáª®¬ ª «¥­¤ à¥© á
¯à¥¤áª § ­¨ï¬¨, ®­¨ áç¨â «¨, çâ® ¨ �¥¯«¥à § ­¨¬ «áï íâ¨¬ ¢¨¤®¬ § à -
¡®âª . � ¯à®¤®«¦ âìáï íâ® ý¦ «ª®¥ ¬ â¥à¨ «ì­®¥ áãé¥áâ¢®¢ ­¨¥þ, ª ª
¤®áâ®¢¥à­® ¨§¢¥áâ­®, ¤®«¦­® ¡ë«® æ¥«ëå ¯ïâì «¥â: «¨èì ¢ 1598 £®¤ã ®­
®áâ ¢¨« á¢®î ¤®«¦­®áâì, ¡ã¤â® ¡ë ¨§-§  ­ ç ¢è¨åáï ¢ �â¨à¨¨ £®­¥­¨©
­  «îâ¥à ­áªãî æ¥àª®¢ì, ª ª®â®à®© ®­ ¯à¨­ ¤«¥¦ « á ¤¥âáâ¢ .

�â  ¨­â¥à¯®«ïæ¨ï ª ¦¥âáï ¬ «® ã¡¥¤¨â¥«ì­®©. �à®â¨¢ ­¥¥ £®¢®àïâ
á«¥¤ãîé¨¥ ¨§¢¥áâ­ë¥ ä ªâë:
{ ¢ 1597 £®¤ã �¥¯«¥à ¦¥­¨«áï ­  ¢¤®¢¥ á à¥¡¥­ª®¬; §­ ï ­¥¬¥æª¨© å -

à ªâ¥à, ­¥âàã¤­® § ª«îç¨âì, çâ® íâ®â ¡à ª ­¥ ¬®£ á®áâ®ïâìáï, ¥á«¨ ¡ë
ãç¥­ë© ­¥ ¬®£ ¤®áâ®©­®, ¢ á®®â¢¥âáâ¢¨¨ á ¯à®ä¥áá®àáª¨¬ §¢ ­¨¥¬ á®¤¥à-

613



¦ âì á¥¬ìî ¨§ âà¥å ç¥«®¢¥ª;
{ ¢ â®â ¦¥ ¯¥à¨®¤ ¢à¥¬¥­¨ ¢ëè«  ¢ á¢¥â ¥£® ¡®«ìè ï ­ ãç­ ï à ¡®â  ý�®-

¢ë¥ ª®á¬®£à ä¨ç¥áª¨¥ ¨áá«¥¤®¢ ­¨ï ¨«¨ ª®á¬®£à ä¨ç¥áª ï â ©­ þ, ª®-
â®à ï ­¥ ¬®£«  ¡ë ¯®ï¢¨âìáï ¡¥§ ®ç¥­ì §­ ç¨â¥«ì­ëå ¬ â¥à¨ «ì­ëå ¢«®-
¦¥­¨©  ¢â®à ; §­ ï ­¥¬æ¥¢, ¬®¦­® á ã¢¥à¥­­®áâìî ãâ¢¥à¦¤ âì: ¯à¨¤ -
­®¥ ¦¥­ë, ¥á«¨ ¨ ¡ë«®, ­¥ ¬®£«® ¡ëâì ¨á¯®«ì§®¢ ­® ­  íâ®.

�®â, ªâ® ¯à¥¯®¤ ¥â ¢ ã­¨¢¥àá¨â¥â¥, ¦¨¢¥â ¤«ï ¨ ®â ã­¨¢¥àá¨â¥â .
�â® ­¥¯à¥«®¦­ ï ¨áâ¨­ , ¯à®­¥á¥­­ ï ç¥à¥§ ¢¥ª  ¬­®£¨¬¨ ¯®ª®«¥­¨ï¬¨
¯à¥¯®¤ ¢ â¥«¥© ¢ëáè¥© èª®«ë. �­¨¢¥àá¨â¥â ¢à¥¬¥­ �¥¯«¥à  á­ ¡¦ «
á¢®¨å ¯à®ä¥áá®à®¢,   â¥¬ ¡®«¥¥ § ¢¥¤ãîé¨å ª ä¥¤à ¬¨, ¯¨â ­¨¥¬, ä®à-
¬¥­­®© ®¤¥¦¤®©, ¦¨«ì¥¬ ¨ § à ¡®â­®© ¯« â®©. � ãç­®-¯à¥¯®¤ ¢ â¥«ìáª ï
¤¥ïâ¥«ì­®áâì ®¡¥á¯¥ç¨¢ « áì á¢®¡®¤­ë¬ ¤®áâã¯®¬ ª ã­¨¢¥àá¨â¥âáª®© ¡¨¡-
«¨®â¥ª¥ ¨ ¯à ¢®¬ ¡à âì, ¯à¨ ­¥®¡å®¤¨¬®áâ¨, ª­¨£¨ ­  ¤®¬, ¯à¨­ ¤«¥¦­®á-
âï¬¨ ¤«ï ¯¨áì¬  ¨ ¡ã¬ £®©, ¤¥¬®­áâà æ¨®­­ë¬¨ ¨ ¨áá«¥¤®¢ â¥«ìáª¨¬¨
ãáâà®©áâ¢ ¬¨, ¨§£®â®¢«¥­­ë¬¨ ª¢ «¨ä¨æ¨à®¢ ­­ë¬¨ ¬ áâ¥à ¬¨, ¨ ¬­®-
£¨¬ ¤àã£¨¬. � é¨âë ¬ £¨áâ¥àáª¨å ¨ ¤®ªâ®àáª¨å ¤¨¯«®¬®¢ ¯à¥¤®áâ ¢«ï«¨
à¥£ã«ïà­ãî ¢®§¬®¦­®áâì ¯®«ãç âì ­ «¨ç­ë¥ ¤¥­ì£¨ ¨ ­®á¨«ì­ë¥ ¢¥é¨
(¡¥à¥âë, ¯¥àç âª¨ ¨ ¤à.) ®â á®¨áª â¥«¥© íâ¨å ãç¥­ëå áâ¥¯¥­¥©.

�à®ä¥áá®à â®£® ¢à¥¬¥­¨ ¬®£ ¤ ¢ âì ç áâ­ë¥ ãà®ª¨ áâã¤¥­â ¬ §  å®à®-
èãî ¯« âã,   § â¥¬ ¯à¨­¨¬ âì ã ­¨å íª§ ¬¥­ë. � ª®­¥ç­® ®­ ¯à¨­¨¬ «
¯®¤ àª¨. �â® ­¥ áç¨â «®áì ­ àãè¥­¨¥¬ ý¬®à «ì­®£® ª®¤¥ªá þ ¯à¥¯®¤ ¢ -
â¥«ï. � § § ¢¥¤ãîé¨© ª ä¥¤à®©  áâà®­®¬¨¨ �à æª®£® ã­¨¢¥àá¨â¥â  �®-
£ ­­ �¥¯«¥à ¯®«ãç « ¤¥­ì£¨ ¨ ¤àã£¨¥ ¢¨¤ë ¬ â¥à¨ «ì­®£® ¢®§­ £à ¦¤¥-
­¨ï ®â áâã¤¥­â®¢ ¨  á¯¨à ­â®¢, â® ¥£®, ¢ëà ¦ ïáì á®¢à¥¬¥­­ë¬ ï§ëª®¬,
¬®¦­® ¡ë«® ¡ë ­ §¢ âì ¢§ïâ®ç­¨ª®¬. �®, ¯®-¢¨¤¨¬®¬ã, ­¥ á«¥¤ã¥â ¢ë­®-
á¨âì áâ®«ì ª â¥£®à¨ç­ë© ¯à¨£®¢®à ¢¥«¨ª®¬ã ãç¥­®¬ã ¯à®è«®£®.
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�. �®¢ ï áâ¥à¥®¬¥âà¨ï ¢¨­­ëå ¡®ç¥ª. . . { �®áª¢ : ����, 1935. { �.7{94.
2. �¥«ë© �.�. �®£ ­­ �¥¯«¥à. { �®áª¢ : � ãª , 1971.
3. Lemcke M. Johannes Kepler. { Reinbek bei Hamburg: Rowohlt, 1995.
4. Chardak H. Johannes Kepler: Le visionnaire de Prague. { Paris: Presse de la Re-
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�à¨­ïâ® áç¨â âì, çâ® ®¡ãç¥­¨¥ ¬ â¥¬ â¨ª¥ (¨ ­¥ â®«ìª®) á¯®á®¡áâ-
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¢ã¥â ä®à¬¨à®¢ ­¨î ­à ¢áâ¢¥­­®© «¨ç­®áâ¨. �ëâã¥â ¬­¥­¨¥, çâ® ãá¯¥å¨
¢ ®¡ãç¥­¨¨ ®¡« ¤ îâ äã­¤ ¬¥­â «ì­ë¬ §­ ç¥­¨¥¬ ¤«ï ¢á¥© ­à ¢áâ¢¥­­®©
¦¨§­¨ ãç é¥£®áï. �¤­ ª® ¦¨§­ì ¯®à®© ­ á áâ «ª¨¢ ¥â á â¥¬, çâ® ¨­â¥«-
«¥ªâã «ì­®¥ à §¢¨â¨¥ ®ç¥­ì ç áâ® ¬®¦¥â á®¥¤¨­ïâìáï á ¢¥«¨ç ©è¥© ¡¥§-
­à ¢áâ¢¥­­®áâìî ¨ ­ ®¡®à®â. �®­¥ç­®, ¬¥¦¤ã â¥¬ ¨ ¤àã£¨¬ áãé¥áâ¢ã¥â
£«ã¡®ª ï § ¢¨á¨¬®áâì, ¨ ã¬áâ¢¥­­®¥ à §¢¨â¨¥ ï¢«ï¥âáï ¡« £®¯à¨ïâ­ë¬
ãá«®¢¨¥¬ ¤«ï ­à ¢áâ¢¥­­®£® ¢®á¯¨â ­¨ï «¨ç­®áâ¨. �¤­ ª® áãé¥áâ¢ãîâ
ä ªâë, £®¢®àïé¨¥ ®¡ ®¡à â­ëå ®â­®è¥­¨ïå ¬¥¦¤ã á®§­ ­¨¥¬ ¨ ­à ¢áâ-
¢¥­­®áâìî (¬®à «ì­ë¬ ¯®¢¥¤¥­¨¥¬).

�ç¥¢¨¤­®, çâ® á®áâ®ï­¨¥ á¨áâ¥¬ë ®¡à §®¢ ­¨ï á®¥¤¨­¥­® ¯àï¬ë¬¨ ¨
®¡à â­ë¬¨ á¢ï§ï¬¨ á ¯®«®¦¥­¨¥¬ ¤¥« ¢ ®¡é¥áâ¢¥. �¤­ ª®, ­¥£« á­® æ¥«¨
¢®á¯¨â ­¨ï áç¨â îâáï ¢â®à¨ç­ë¬¨ ¯® ®â­®è¥­¨î ª æ¥­­®áâï¬ ¢ ®¡é¥áâ¢¥.
�à¨ íâ®¬ ¢®á¯¨â ­¨¥ ãç é¥£®áï ª ª ­à ¢áâ¢¥­­®© «¨ç­®áâ¨, ª®­¥ç­®, ¯®¤-
à §ã¬¥¢ ¥âáï, ­® ª ª ­¥çâ® ¢â®à®áâ¥¯¥­­®¥, á ¬® á®¡®î à §ã¬¥îé¥¥áï, ¨
®¡ëç­® ¢ë­®á¨âáï ¢® ¢­¥ãà®ç­®¥ ¢à¥¬ï.

�®¢à¥¬¥­­ ï ¯ à ¤¨£¬  ®¡à §®¢ ­¨ï ï¢«ï¥âáï §­ ­¨¥¢®©, ¨­áâàã¬¥­-
â «ì­®-â¥å­®«®£¨ç¥áª®©,   â.ª. ®¡« áâì ®¡à §®¢ ­¨ï ï¢«ï¥âáï áä¥à®©
äã­ªæ¨®­¨à®¢ ­¨ï ­ ãª¨, â® ®¡à §®¢ ­¨¥ å à ªâ¥à¨§ã¥âáï ª ª à æ¨®­ «ì-
­®¥, â¥å­®ªà â¨ç¥áª®¥. � â ª®¬ ª ç¥áâ¢¥ ®­® ¯à¥¤¥«ì­® à æ¨®­ «¨§¨à®-
¢ ­® ¨ ¢¥à¡ «¨§®¢ ­®, ¢ ­ñ¬ ­¥ ãç¨âë¢ ¥âáï  ää¥ªâ­®-í¬®æ¨®­ «ì­ ï á®-
áâ ¢«ïîé ï «¨ç­®áâ¨, çâ® ¯à¨¢®¤¨â ª à á¯à®áâà ­¥­¨î ¢ ®¡é¥áâ¢¥ ¯à®-
ä¥áá¨®­ «ì­® ª®¬¯¥â¥­â­ëå, ­® ¡¥§¤ãå®¢­ëå ¨­¤¨¢¨¤ãã¬®¢.

�á«¨ § ¤ ç¨ èª®«ì­®£® ®¡à §®¢ ­¨ï ®ª §ë¢ îâáï ç áâ¨ç­ë¬¨ ¯® ®â­®-
è¥­¨î ª ®¡é¥© æ¥«¨ à §¢¨â¨ï «¨ç­®áâ¨ ¤¥â¥©, â® ¢ë¡®à áà¥¤áâ¢ ®¡à §®¢ -
­¨ï (¯à®£à ¬¬, ãç¥¡­¨ª®¢, ¬¥â®¤¨ª) ¨ ¨å ¯®áâà®¥­¨¥ ­  ®á­®¢¥ â®«ìª® íâ¨å
§ ¤ ç ¬®¦¥â ¯à®â¨¢®à¥ç¨âì ®¡è¥© æ¥«¨ ¢®á¯¨â â¥«ì­®£® ¯à®æ¥áá . � §à¥-
è¥­¨¥ íâ®©  ­â¨­®¬¨¨ ¢®á¯¨â â¥«ì­®-®¡à §®¢ â¥«ì­®£® ¯à®æ¥áá  á¢ï§ ­®
á ®á®§­ ­¨¥¬ ¨¥à àå¨§ æ¨¨ æ¥«¥©, ¢ ª®â®à®© ¢ëáè¥© æ¥«ìî ï¢«ï¥âáï ä®à-
¬¨à®¢ ­¨¥ ­à ¢áâ¢¥­­®© «¨ç­®áâ¨.

�® ®â­®è¥­¨î ª æ¥«¨ à §¢¨â¨ï «¨ç­®áâ¨ ä®à¬¨à®¢ ­¨¥ ý§­ ­¨¥¢®©þ
áâ®à®­ë ¤®«¦­® à áá¬ âà¨¢ âì «¨èì ª ª áà¥¤áâ¢®, ¯®¬®£ îé¥¥ ¥ñ ¤®áâ¨-
¦¥­¨î. �«ï ¤®áâ¨¦¥­¨ï íâ®© æ¥«¨ ­¥®¡å®¤¨¬® ¯¥à¥á¬®âà¥âì ¢§£«ï¤ë ­ 
á ¬ ¯à®æ¥áá ®¡ãç¥­¨ï, ¨­ ç¥, ¬®¦­® ý¢®á¯¨â âì ä ­ â¨ª  ®â ­ ãª¨, ¤«ï
ª®â®à®£® ¢§àë¢ ¢ �¨à®á¨¬¥ ¢á¥£® «¨èì ¢¥«¨ª®«¥¯­ë© ­ ãç­ë© íªá¯¥à¨-
¬¥­â ([3], c. 44)þ.

�éñ ¢ 30-¥ £®¤ë ¯à®è«®£® ¢¥ª  �.�. �ë£®âáª¨© ¯¨á « ¯® íâ®¬ã ¯®¢®¤ã:
ý�à¥¦­¥¥ ¢®á¯¨â ­¨¥ ¡¥áª®­¥ç­® «®£¨§¨à®¢ «® ¨ ¨­â¥««¥ªâã «¨§¨à®¢ «®
¯®¢¥¤¥­¨¥, ¨ ¢ à¥§ã«ìâ â¥ ¢®§­¨ª«® â® áâà è­¥©è¥¥ ý§ áãè¥­¨¥ á¥à¤æ þ, â®
¯®«­®¥ ®âáãâáâ¢¨¥ çã¢áâ¢ , ª®â®à®¥ ¤¥« «®áì ­¥¯à¥¬¥­­®© ç¥àâ®© ª ¦¤®£®
ç¥«®¢¥ª , ¯à®è¥¤è¥£® â ª®¥ ¢®á¯¨â ­¨¥. . . þ([2],á.141)

ý�à ¢áâ¢¥­­®áâì, | £®¢®à¨« �®ªà â, | ¥áâì §­ ­¨¥,   ¡¥§­à ¢áâ¢¥­-
­®áâì | ¯«®¤ ­¥¢¥¦¥áâ¢ þ. �¤¥áì, ¯® ¬­¥­¨î �.�. �ë£®âáª®£®, § ª«îç¥­ 
á¥àìñ§­ ï ¯á¨å®«®£¨ç¥áª ï ¯à®¡«¥¬ , ¢ ª®â®à®© á«¥¤ã¥â à §®¡à âìáï.

�áïª¨© §­ ¥â, çâ® ®¤­® ¤¥«® | á®§­ ¢ âì, ª ª ¤®«¦­® ¯®áâã¯ âì, ¨ ¤àã-
£®¥ | ¯®áâã¯ âì ¯à ¢¨«ì­®. �«¥¤®¢ â¥«ì­®, ­¥¤®áâ â®ç­® ¥éñ ¢ë§¢ âì ¢
á®§­ ­¨¨ ãç é¨åáï ¯à¥¤áâ ¢«¥­¨¥ ® ­¥®¡å®¤¨¬®áâ¨ ¯à ¢¨«ì­®£® ¯®áâã¯ª ,
£®à §¤® ¢ ¦­¥¥ â ª ®à£ ­¨§®¢ âì á®§­ ­¨¥ à¥¡ñ­ª , çâ®¡ë ¯®¬®çì ¥¬ã
ý®¤¥à¦ âì ¢¥àå ­ ¤ ¢á¥¬¨ ¯®¡ã¦¤¥­¨ï¬¨ ¨ ¢«¥ç¥­¨ï¬¨þ. �.�. �ë£®âáª¨©
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¯à¨§­ ¢ « á®¢¥àè¥­­® ¡¥á¯«®¤­ë¬¨ ¯®¯ëâª¨ ¬®à «ì­®£® ®¡ãç¥­¨ï ¨ ¬®-
à «ì­®© ¯à®¯®¢¥¤¨. �®à «ì ¤®«¦­  á®áâ ¢«ïâì ­¥®âê¥¬«¥¬ãî ç áâì ¢á¥£®
¢®á¯¨â ­¨ï ¢ ª®à­¥. ý�¥ â®«ìª® ®¡ãç¥­¨¥ ¬®à «¨ ¯à¥¤áâ ¢«ï¥âáï ­ ¬ ¡¥á-
¯«®¤­ë¬ ¨ ¢à¥¤­ë¬, ¢áïª®¥ ¢ë¤¥«¥­¨¥ ­à ¢áâ¢¥­­®£® ¢®á¯¨â ­¨ï ª ¦¥âáï
­ ¬ á¢¨¤¥â¥«ìáâ¢®¬ ¨§¢¥áâ­®© ­¥­®à¬ «ì­®áâ¨ ¢ íâ®© ®¡« áâ¨. �®à «ì-
­®¥ ¢®á¯¨â ­¨¥ ¤®«¦­® á®¢¥àè¥­­® ­¥§ ¬¥â­® à áâ¢®à¨âìáï ¢ ®¡é¨å ¯à¨-
ñ¬ å ¯®¢¥¤¥­¨ï, ãáâ ­ ¢«¨¢ ¥¬ëå ¨ à¥£ã«¨àã¥¬ëå á®æ¨ «ì­®© áà¥¤®©. �¨
ãç¥­¨ª, ­¨ ãç¨â¥«ì ­¥ ¤®«¦­ë § ¬¥ç âì, çâ® à¥çì ¨¤ñâ ® á¯¥æ¨ «ì­®¬
®¡ãç¥­¨¨ ¬®à «¨þ ([1], á. 265).

� á®¦ «¥­¨¥¬ ¯à¨å®¤¨âáï ª®­áâ â¨à®¢ âì, çâ® ®¡é¥®¡à §®¢ â¥«ì­ ï
èª®«  áç¨â ¥â á¢®¥© ®á­®¢­®© æ¥«ìî ®á¢®¥­¨¥ ãç é¨¬¨áï ­¥ª®â®à®©
áã¬¬ë §­ ­¨©, ã¬¥­¨©, ­ ¢ëª®¢, ¢ â®¬ ç¨á«¥ ¨ ®á¢®¥­¨¥ ¨¬¨ ®á­®¢ ­ ãª,
  á®¢à¥¬¥­­ë© ¯¥¤ £®£¨ç¥áª¨© ¯à®æ¥áá ­¥ ¯à¥¤ãá¬ âà¨¢ ¥â á¯¥æ¨ «ì­ëå
áà¥¤áâ¢, ®¡¥á¯¥ç¨¢ îé¨å ¢®á¯¨â ­¨¥ «¨ç­®áâ¨. �®ª  çâ® «¨ç­®áâ­®¥ à §-
¢¨â¨¥ èª®«ì­¨ª  ­®á¨â á«ãç ©­ë© å à ªâ¥à ¨ ¢ §­ ç¨â¥«ì­®© áâ¥¯¥­¨ § -
¢¨á¨â ®â â®£®, ¢ ª ª®© á¥¬ì¥ ®­ ¢®á¯¨âë¢ «áï, ª ª¨¥ ãç¨â¥«ï ¥£® ãç¨«¨ ¢
èª®«¥, ª ª¨¬ ®ª § «áï ªàã£ ¥£® ®¡é¥­¨ï ¨ â.¤.

�ª®« , à ¡®â îé ï ­  ¡ã¤ãé¥¥, ¤®«¦­  ¡ëâì ®à¨¥­â¨à®¢ ­  ­  ¢®á-
¯¨â ­¨¥ «¨ç­®áâ¨. �¥ «¨§ æ¨ï íâ®© ¯à®£à ¬¬ë ¯à¥¤¯®« £ ¥â ª®à¥­­ãî
¯¥à¥áâà®©ªã ¢á¥© ¥ñ à ¡®âë, á®¤¥à¦ ­¨ï ¨ ¬¥â®¤®¢ ¯à¥¯®¤ ¢ ­¨ï, áâàãª-
âãàë ãç¥¡­ëå ¯à¥¤¬¥â®¢ ¢¯«®âì ¤® à §à¥è¥­¨ï ¯à®¡«¥¬ë ¢®á¯¨â ­¨ï á -
¬¨å ¢®á¯¨â â¥«¥©.
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1. �ë£®âáª¨© �.�. �¥¤ £®£¨ç¥áª ï ¯á¨å®«®£¨ï. / �¥¢ �ë£®âáª¨©; ¯®¤ à¥¤.

�.�. � ¢ë¤®¢ . { �.: ���: �áâà¥«ì: �îªá, 2005. { 671.
2. �ë£®âáª¨© �.�. �¥¤ £®£¨ç¥áª ï ¯á¨å®«®£¨ï. / �®¤ à¥¤. �.�. � ¢ë¤®¢ . { �.:
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� ­­ë¥ ¯á¨å®«®£¨ç¥áª®£® ¨áá«¥¤®¢ ­¨ï [1] ¯®ª §ë¢ îâ, çâ® èª®«ì­®¥

®¡ãç¥­¨¥ ¯®á«¥¤­¨å ¤¥áïâ¨«¥â¨© ­¥ á®§¤ ¥â ãá«®¢¨ï ¤«ï ®¯â¨¬ «ì­®£® ¨
£ à¬®­¨ç¥áª®£® «¨ç­®áâ­®£® à §¢¨â¨ï. � á®¦ «¥­¨î, â¢®àç¥áâ¢® ¢ ¯®§­ -
¢ â¥«ì­®© ¤¥ïâ¥«ì­®áâ¨ ¢®á¯à¨­¨¬ ¥âáï ãç¥­¨ª®¬ ª ª ­¥çâ®, ­¥ á¢ï§ ­­®¥
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á ®¡ãç¥­¨¥¬ ¢ èª®«¥, £¤¥ ®â ­¥£® âà¥¡ãîâ ç é¥ ¢á¥£® «¨èì ¡ëáâà®£® ¨ ¡¥-
§®è¨¡®ç­®£® ®â¢¥â  ­  ¯àï¬® ¯®áâ ¢«¥­­ë© ¢®¯à®á.

�.� �ã¤àï¢æ¥¢ ãâ¢¥à¦¤ ¥â, çâ® ý¢ëá®ª ï ®æ¥­ª  áâ àëå ãç¥¡­¨ª®¢,
â ª ¦¥ ª ª ¨ ¢ëá®ª ï ®æ¥­ª  §­ ­¨© ¯® àãááª®¬ã ï§ëªã, ¬ â¥¬ â¨ª¥,
ä¨§¨ª¥, å¨¬¨¨, ª®â®àë¥ ¤ ¢ «  ãç¥­¨ª ¬ á®¢¥âáª ï èª®«  âà¨¤æ âëå-
¯ïâ¨¤¥áïâëå £®¤®¢, ­¥ ®¡êïá­ï¥âáï çã¢áâ¢®¬ ­®áâ «ì£¨¨,   ¯®¤â¢¥à¦¤ -
¥âáï ­ ª®¯«¥­­ë¬ ¯®§¨â¨¢­ë¬ ®¯ëâ®¬. � ª®¯«¥­­ë© ¦¥ ­¥£ â¨¢­ë©
®¯ëâ ¯®ª §ë¢ ¥â, çâ® ¬®¤¥à­¨§ æ¨ï áà¥¤­¥£® ®¡à §®¢ ­¨ï, ¯à®¢®¤¨¬ ï
¯®á«¥ 60-å £®¤®¢ ¯®á«¥¤®¢ â¥«ì­® ¥£® à §àãè « : ª ª ã¦¥ ­¥®¤­®ªà â­®
®â¬¥ç «®áì, áà¥¤­ïï èª®«  áâ «  ¤ ¢ âì ¬¥­ìè¥ äã­¤ ¬¥­â «ì­ëå §­ -
­¨© ¨ áâ «  åã¦¥ à §¢¨¢ âì ªã«ìâãàã ¬ëè«¥­¨ï. �¬¥áâ¥ á â¥¬ ¢®§­¨ª« 
¯¥à¥£àã§ª  ãç é¨åáï, ¯®ï¢¨«®áì ¬ áá®¢®¥ à¥¯¥â¨â®àáâ¢®, çâ® ¯à¨¢¥«® ª
â®¬ã, çâ® ®¡à §®¢ ­¨¥ ¯¥à¥áâ «® ¡ëâì ¡¥á¯« â­ë¬þ [2, á. 58].

� ãá«®¢¨ïå ¯à¥¤¢ã§®¢áª®£® ®¡à §®¢ ­¨ï ¬®¦­® áãé¥áâ¢¥­­® ã«ãçè¨âì
á®§¤ ¢èãîáï á¨âã æ¨î, ¢ ª®â®à®© ®ª § «¨áì áâ àè¥ª« áá­¨ª¨. �®®â¢¥â-
áâ¢ãîé¥© ª®àà¥ªâ¨à®¢ª¥ ®¡ãç¥­¨ï ¬ â¥¬ â¨ª¥ ¢ £à ­¨æ å ¯®¢â®à¨â¥«ì-
­®£® ªãàá , ¯à¥¯®¤ ¢ ¥¬®£® ­  ¯®¤£®â®¢¨â¥«ì­®¬ ä ªã«ìâ¥â¥, á¯®á®¡áâ-
¢ãîâ à §à ¡®âª¨, ¯à¥¤«®¦¥­­ë¥  ¢â®à®¬ ¢ ¬®­®£à ä¨¨ [3]. � ®á­®¢¥ ­ -
è¨å ¯®¨áª®¢ ¢ ¤¥«¥ ®¯â¨¬¨§ æ¨¨ ãç¥¡­®£® ¯à®æ¥áá  ­  ¯®¤£®â®¢¨â¥«ì­®¬
ä ªã«ìâ¥â¥ «¥¦¨â ¬¥â®¤ ¯®§­ ­¨ï, ª®â®àë© ¯à¥¤áâ ¢«ï¥â á®¡®© á¨áâ¥¬-
­ë© ¢§£«ï¤ ­  ¯à ªâ¨ç¥áª®¥ §­ ç¥­¨¥ ­ ãª¨, ­  á¢ï§ì â¥®à¨¨ ¨ ¯à ª-
â¨ª¨, ­  ¯®¤ç¨­¥­¨¥ â¥®à¥â¨ç¥áª¨å ¨§ëáª®¢ ¨ ãá¨«¨© ¯à ªâ¨ç¥áª¨¬ ¨­â¥-
à¥á ¬ ç¥«®¢¥ª , ¢ ­ è¥¬ á«ãç ¥, ¯à ªâ¨ª¥ ¯à¥¯®¤ ¢ ­¨ï ¯®¢â®à¨â¥«ì­®-
¯®¤£®â®¢¨â¥«ì­®£® ªãàá  ¬ â¥¬ â¨ª¨ ­  ãà®¢­¥ ¯à¥¤¢ã§®¢áª®£® ®¡à §®-
¢ ­¨ï. � §à ¡ âë¢ ï ¬®¤¥«ì ¢ë¯ãáª­¨ª  ¯®¤£®â®¢¨â¥«ì­®£® ä ªã«ìâ¥â ,
®¯¨á ­­ãî ¢ [3], ¬ë á®ç«¨ ­¥®¡å®¤¨¬ë¬ ¢¢¥áâ¨ ¢ ª ç¥áâ¢¥ á¯¥æ¨ä¨ç¥áª®£®
¤¨¤ ªâ¨ç¥áª®£® ¯à¨­æ¨¯  ®¡§®à­®áâì. �­ ®¯à¥¤¥«ï¥â ¬¥â®¤¨ªã ¯à¥¯®-
¤ ¢ ­¨ï ¬ â¥à¨ « , á®áâ ¢«¥­­®£® ¢ á®®â¢¥âáâ¢¨¨ á ¯¥à¢ë¬¨ ç¥âëàì¬ï
¯à¨­æ¨¯ ¬¨ (¨áâ®à¨ç­®áâì-«®£¨ç­®áâì-£¥­¥â¨ç­®áâì-­ ãç­®áâì), § ¤ ¢ ï
­ ¯à ¢«¥­¨¥ ¨á¯®«ì§®¢ ­¨ï ¯®á«¥¤ãîé¨å ¤¢ãå ¯à¨­æ¨¯®¢ ( «£®à¨â¬¨ç-
­®áâì | á¢ï§ì á ¯à ªâ¨ª®©). �â®â ¯à¨­æ¨¯ ¯à¥¤¯®« £ ¥â  ªâ¨¢­®¥ á®§­ -
â¥«ì­®¥ ¨á¯®«ì§®¢ ­¨¥ â ª¨å ¯®­ïâ¨©, ª ª áà ¢­¥­¨¥ ¨  ­ «®£¨ï,  ­ «¨§
¨ á¨­â¥§,  ¡áâà £¨à®¢ ­¨¥ ¨ ª®­ªà¥â¨§ æ¨ï, ®¡®¡é¥­¨¥ ¨ ª« áá¨ä¨ª æ¨ï,
¨­¤ãªæ¨ï ¨, ¥áâ¥áâ¢¥­­®,  âà¨¡ãâ ¢áïª®£® ¤®áâ®©­®£® ¯®¢â®à¥­¨ï | ¤¥-
¤ãªæ¨ï. �®­¥ç­®, ®áãé¥áâ¢«¥­¨¥ â ª®£® ¯®¤å®¤  ¢ ¯à¥¯®¤ ¢ ­¨¨ ¡ë«® ¡ë
­¥¯®«­ë¬ ¡¥§ ¨á¯®«ì§®¢ ­¨ï ¬¥â®¤®¢ ¯à®¡«¥¬­®£® ¨ à §¢¨¢ îé¥£® ®¡ãç¥-
­¨ï.

�¥®¡å®¤¨¬®áâì á®§¤ ­¨ï ã ãç é¥£®áï ®à£ ­¨§®¢ ­­ëå ¯à¥¤¬¥â­ëå §­ -
­¨©, á ®¤­®© áâ®à®­ë, ¨ ­ ¤¥«¥­¨¥ ¥£® á¯®á®¡­®áâìî ¨á¯®«ì§®¢ âì íâ¨ §­ -
­¨ï ¢ ª ç¥áâ¢¥ áà¥¤áâ¢  ¯à¨®¡à¥â¥­¨ï ­®¢ëå §­ ­¨©, á ¤àã£®© áâ®à®­ë,
¯à¥¤¯®« £ îâ ¨á¯®«ì§®¢ ­¨¥ ¥¤¨­®£® ¯à¨­æ¨¯  ®à£ ­¨§ æ¨¨ á®¤¥à¦ ­¨©
à §­ëå ãç¥¡­ëå ¤¨áæ¨¯«¨­,   â ª¦¥ ®¤­®â¨¯­®¥ ®â­®è¥­¨¥ ¬¥¦¤ã áâ -
àë¬, ã¦¥ ãá¢®¥­­ë¬ §­ ­¨¥¬, ¨ ­®¢ë¬, ¯®¤«¥¦ é¨¬ ãá¢®¥­¨î. � ª¨¬
¯à¨­æ¨¯®¬ ®à£ ­¨§ æ¨¨ á®¤¥à¦ ­¨© ãç¥¡­ëå ¤¨áæ¨¯«¨­ ï¢«ï¥âáï «®£¨ª 
¢®áå®¦¤¥­¨ï ®â  ¡áâà ªâ­®£® ª ª®­ªà¥â­®¬ã ¨«¨ á¨áâ¥¬ â¨ç¥á-
ª®£® ãâ®ç­¥­¨ï. �â®â ¦¥ ¯à¨­æ¨¯ ¯®§¢®«ï¥â áä®à¬¨à®¢ âì ã ãç é¥£®áï
¢¨¤¥­¨¥ á®¤¥à¦ ­¨ï ãç¥¡­®£® ¯à¥¤¬¥â  ª ª ­¥ª®© á¨áâ¥¬­® ®à£ ­¨§®¢ ­-
­®© æ¥«®áâ­®áâ¨.
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� ãá«®¢¨ïå ¯®¤£®â®¢¨â¥«ì­®£® ä ªã«ìâ¥â  ¯à¨ ®áâà®¬ ¤¥ä¨æ¨â¥ ¢à¥-
¬¥­¨, ¡®«ìè®© ¤¨ää¥à¥­æ¨ æ¨¨ áâã¤¥­â®¢ ¯® ãà®¢­î ¯®¤£®â®¢«¥­­®áâ¨,
  ¢ á«ãç ¥ ¨­®áâà ­­ëå ãç é¨åáï ¥é¥ ¨ ¯à¨ ¦¥áâª¨å ï§ëª®¢ëå à ¬ª å,
®â¬¥ç¥­­ë¥ ­¥¤®áâ âª¨ ­¥á¨áâ¥¬­® ®à£ ­¨§®¢ ­­ëå á®¤¥à¦ ­¨© ãç¥¡­ëå
¯à¥¤¬¥â®¢ ¬­®£®ªà â­® ãá¨«¨¢ îâáï. �®¡ ¢¨¬ â ª¦¥, çâ® ¨ á â®çª¨ §à¥-
­¨ï  ªâ¨¢¨§ æ¨¨ ¯á¨å¨ç¥áª¨å ¬¥å ­¨§¬®¢, á®¤¥à¦ ­¨ï ãç¥¡­ëå ¯à¥¤¬¥-
â®¢, ¯®áâà®¥­­ë¥ ¢ «®£¨ª¥ ¢®áå®¦¤¥­¨ï ®â  ¡áâà ªâ­®£® ª ª®­ªà¥â­®¬ã
ï¢«ïîâáï ­ ¨¡®«¥¥ ¯®¤å®¤ïé¨¬¨. �­¨ ¯®§¢®«ïîâ á®§¤ ¢ âì ãç¥¡­ë¥ á¨âã-
 æ¨¨, ¢ ª®â®àëå ¯à¨ á®®â¢¥âáâ¢ãîé¥¬ â¥å­®«®£¨ç¥áª®¬ ®á­ é¥­¨¨ ­ ç¨-
­ ¥â ¢ ¯®«­ãî á¨«ã à ¡®â âì ª®­æ¥¯æ¨ï ®à¨¥­â¨à®¢®ç­®© ®á­®¢ë ¤¥©áâ¢¨©
[4], ®¡«¥£ç ¥âáï ¢®á¯à¨ïâ¨¥, § ¯®¬¨­ ­¨¥ ¨ â. ¤. �®áâà®¥­¨¥ á®¤¥à¦ ­¨©
ãç¥¡­ëå ¯à¥¤¬¥â®¢ ¢ á®®â¢¥âáâ¢¨¨ á «®£¨ª®© ¢®áå®¦¤¥­¨ï ®â  ¡áâà ªâ-
­®£® ª ª®­ªà¥â­®¬ã ¯®§¢®«ï¥â ¢ëï¢¨âì £«ã¡¨­­ë¥ ®á­®¢ ­¨ï ¢á¥å ãç¥¡­ëå
¯à¥¤¬¥â®¢, ­ ©â¨ ¢§ ¨¬®á¢ï§ì ¨ ¢§ ¨¬®¯¥à¥å®¤ë ¬¥¦¤ã ­¨¬¨, ¨, á«¥¤®¢ -
â¥«ì­®, ¢ë¯®«­¨âì ®¡§®àë ­  ¢ëá®ç ©è¥¬ ­ ãç­®-¬¥â®¤¨ç¥áª®¬ ãà®¢­¥.

�¯¨á®ª «¨â¥à âãàë
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�®áá¨©áª¨© ã­¨¢¥àá¨â¥â ¤àã¦¡ë ­ à®¤®¢

�­ «¨§ â¥®à¨¨ ¨ ¯à ªâ¨ª¨ ®¡ãç¥­¨ï ¨­®áâà ­­ëå áâã¤¥­â®¢ ­  ¯à¥¤¢ã-
§®¢áª®¬ íâ ¯¥ ®¡ãç¥­¨ï á¢¨¤¥â¥«ìáâ¢ã¥â ® â®¬, çâ® á¯¥æ¨ä¨ç¥áª¨¥ ¯à¨¥¬ë
ä®à¬¨à®¢ ­¨ï ­¥®¡å®¤¨¬®£® ãà®¢­ï ¨å ¯®¤£®â®¢ª¨ ª ¯à®¤®«¦¥­¨î ®¡ãç¥-
­¨ï ¢ à®áá¨©áª®© ¢ëáè¥© èª®«¥ ¤®«¦­ë ¡ëâì ¤®¯®«­¥­ë ¨ ¬®¤¨ä¨æ¨-
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à®¢ ­ë ¢ á¢¥â¥ §­ ç¨â¥«ì­ëå ¨§¬¥­¥­¨©, ¯à®¨§®è¥¤è¨å ¢ âà¥¡®¢ ­¨ïå ª
ãà®¢­î ¯®¤£®â®¢ª¨ § àã¡¥¦­ëå áâã¤¥­â®¢, ¢ â®¬ ç¨á«¥ ¨ ¨­ä®à¬ æ¨®­­®-
ª®¬¯ìîâ¥à­®© ¯®¤£®â®¢ª¨. �ç¥¢¨¤­®, çâ® § âàã¤­¥­¨ï ¢ ¨§ãç¥­¨¨ ¨­-
ä®à¬ â¨ª¨ ¨ ¬ â¥¬ â¨ª¨ ¨­®áâà ­­ë¬¨ áâã¤¥­â ¬¨ á¢ï§ ­ë ­¥ â®«ìª®
á à §«¨ç­ë¬ ãà®¢­¥¬ ¨å ¯à¥¤¬¥â­®© ¯®¤£®â®¢ª¨, ­® ¨ á ¯¥à¥å®¤®¬ ª ®¡-
à §®¢ â¥«ì­®© áà¥¤¥ á ¤àã£¨¬¨ ­ æ¨®­ «ì­®-ªã«ìâãà­ë¬¨ âà ¤¨æ¨ï¬¨, á
à §«¨ç­ë¬ ãà®¢­¥¬ áä®à¬¨à®¢ ­­®áâ¨ ã¬¥­¨© ¨ ­ ¢ëª®¢ à ¡®âë á ª®¬-
¯ìîâ¥à­®© â¥å­¨ª®©.

�¯¨à ïáì ­  ä¨«®á®äáª¨© ¨ ¯á¨å®«®£®-¯¥¤ £®£¨ç¥áª¨© ­ ãç­ë© ®¯ëâ,
¬ë ª®­ªà¥â¨§¨à®¢ «¨ ¯¥¤ £®£¨ç¥áªãî æ¥«ì ¯à®æ¥áá  ¯à¥¤¢ã§®¢áª®£® ®¡ã-
ç¥­¨ï ª ª ¯à¥¤¢¨¤¥­¨¥ ¯¥¤ £®£®¬ ¨ ¨­®áâà ­­ë¬¨ ®¡ãç ¥¬ë¬¨ à¥§ã«ì-
â â®¢ ¨å ¢§ ¨¬®¤¥©áâ¢¨ï ¢ ä®à¬¥ ®¡®¡é¥­­ëå ¬ëá«¥­­ëå ®¡à §®¢ ­¨©,
¢ á®®â¢¥âáâ¢¨¨ á ª®â®àë¬¨ § â¥¬ á®®â­®áïâáï ¢á¥ ®áâ «ì­ë¥ ª®¬¯®­¥­âë
¯¥¤ £®£¨ç¥áª®£® ¯à®æ¥áá . �  íâ®© ¬¥â®¤®«®£¨ç¥áª®© ®á­®¢¥ ¬ë á¤¥« «¨
¢ë¢®¤ ® â®¬, çâ® ¨¤¥ «ì­ ï æ¥«ì ®¡ãç¥­¨ï ¨­®áâà ­­ëå áâã¤¥­â®¢ ­  ®á-
­®¢­ëå ä ªã«ìâ¥â å à®áá¨©áª¨å ¢ã§®¢ ¯®á«¥ ¯à®å®¦¤¥­¨ï ¨¬¨ ¯à¥¤¢ã§®¢-
áª®£® íâ ¯  ¬®¦¥â ¡ëâì § ä¨ªá¨à®¢ ­  ª ª «¨ç­®áâ­®¥ ¨ ¯à®ä¥áá¨®­ «ì-
­®¥ á ¬®á®¢¥àè¥­áâ¢®¢ ­¨¥, áâ¨¬ã«¨àã¥¬®¥ ®á®§­ ­¨¥¬ á®æ¨ «ì­®© §­ ç¨-
¬®áâ¨ â ª®£® ®¡ãç¥­¨ï, çã¢áâ¢®¬ ¤®«£  ¨ ®â¢¥âáâ¢¥­­®áâ¨, ¯à®ä¥áá¨®­ «ì-
­®© ª®¬¯¥â¥­â­®áâ¨, ¢ëá®ª®£® ®¡é¥ªã«ìâãà­®£® ãà®¢­ï. � ª¨¬ ®¡à §®¬, ¢
ª ç¥áâ¢¥ ®¤­®© ¨§ ®á­®¢­ëå æ¥«¥© ¯à¥¤¢ã§®¢áª®© ¯®¤£®â®¢ª¨ ¬®¦¥â ¡ëâì
¯à¨­ïâ  ý¨­ä®à¬ æ¨®­­®-ª®¬¯ìîâ¥à­ ï £®â®¢­®áâì ¨­®áâà ­­ëå áâã¤¥­-
â®¢þ ª ¯à®¤®«¦¥­¨î ®¡ãç¥­¨ï ¢ à®áá¨©áª¨å ¢ã§ å ª ª æ¥«®áâ­®¥ á¢®©áâ¢®
«¨ç­®áâ¨, å à ªâ¥à¨§ãîé¥¥ ¥¤¨­áâ¢® ¥¥ §­ ­¨©, ã¬¥­¨©, á¯®á®¡­®áâ¥© ¨
­ ¢ëª®¢ ª â¢®àç¥áª®¬ã ¨á¯®«ì§®¢ ­¨î ¨­ä®à¬ æ¨®­­ëå â¥å­®«®£¨© ¯à¨
®¡ãç¥­¨¨ ­  ­¥à®¤­®¬ ï§ëª¥ ¨ ¢ ¡ã¤ãé¥© ¯à®ä¥áá¨®­ «ì­®© ¤¥ïâ¥«ì­®áâ¨,
®¡ê¥ªâ¨¢¨àã¥¬ëå § ª®­®¬¥à­®áâï¬¨ äã­ªæ¨®­¨à®¢ ­¨ï ª®¬¬ã­¨ª æ¨®­-
­ëå ¨ ¨­ä®à¬ æ¨®­­ëå ¯à®æ¥áá®¢.

� ­­ ï æ¥«ì ¨­â¥£à¨àã¥â ®¯â¨¬ «ì­ë© ®¡ê¥¬ ¨­ä®à¬ æ¨®­­®-ª®¬¯ìî-
â¥à­ëå ¨ ¯á¨å®«®£®-«¨­£¢¨áâ¨ç¥áª¨å §­ ­¨©, ã¬¥­¨©, â¢®àç¥áª¨å á¯®á®-
¡®¢ ã¬áâ¢¥­­®© ¨ ¯à ªâ¨ç¥áª®© ¤¥ïâ¥«ì­®áâ¨, ª®¬¬ã­¨ª â¨¢­ëå ­ ¢ëª®¢,
ª®â®àë¬¨ ¤®«¦¥­ ¢« ¤¥âì ¨­®áâà ­­ë© á¯¥æ¨ «¨áâ, ¯®«ãç îé¨© ¢ëáè¥¥
®¡à §®¢ ­¨¥ ­  ­¥à®¤­®¬ ï§ëª¥.

�â¬¥â¨¬, çâ® ý¨­ä®à¬ æ¨®­­®-ª®¬¯ìîâ¥à­ ï £®â®¢­®áâìþ ª ª ¯à®-
£­®áâ¨ç¥áª ï æ¥«ì ¨áá«¥¤ã¥¬®£® ¯¥¤ £®£¨ç¥áª®£® ¯à®æ¥áá  ­®á¨â ¯¥àá¯¥ª-
â¨¢­ë© å à ªâ¥à, â ª ª ª áâàãªâãà¨àã¥âáï, ¨áå®¤ï ­¥ â®«ìª® ¨§ § ¤ ç
®¡ãç¥­¨ï ¨ ¢®á¯¨â ­¨ï ª®¬¯¥â¥­â­ëå ¨­®áâà ­­ëå á¯¥æ¨ «¨áâ®¢, ­® ¨
¨§  ¤¥ª¢ â­®© â¥­¤¥­æ¨¨ ä®à¬¨à®¢ ­¨ï ¨­â¥««¥ªâã «ì­®-¨­ä®à¬ æ¨®­-
­®£® ®¡é¥áâ¢  ¢ �®áá¨¨,   â ª¦¥ à §¢¨â¨ï á¨áâ¥¬ë âà ¤¨æ¨®­­ëå ®¡-
é¥­ ãç­ëå ¨ ¯à®ä¥áá¨®­ «ì­ëå §­ ­¨©. � ¨¡®«¥¥ §­ ç¨¬ë¬ ª®¬¯®-
­¥­â®¬ ¢ áâàãªâãà¥ ¨­ä®à¬ æ¨®­­®-ª®¬¯ìîâ¥à­®© £®â®¢­®áâ¨ ï¢«ï¥âáï
¯à®ä¥áá¨®­ «ì­®-¬¨à®¢®§§à¥­ç¥áª¨©, ®¯à¥¤¥«ïîé¨© ­¥¯à¥àë¢­®¥ ¨§¬¥-
­¥­¨¥ ý¢­ãâà¥­­¥£® ®¡à § þ ¡ã¤ãé¥£® ¨­®áâà ­­®£® á¯¥æ¨ «¨áâ , ®á®-
§­ ­¨¥ ¨¬ ª ª á ¬®£® á¥¡ï, â ª ¨ ®ªàã¦ îé¥£® ¥£® ¨­â¥««¥ªâã «ì­®-
¨­ä®à¬ æ¨®­­®£® ¯à®áâà ­áâ¢  ¨ ¨å ª®­â¨­ãã¬  ­  ®á­®¢¥ ¬¥â ª®¬¬ã­¨-
ª æ¨¨ ­  ­¥à®¤­®¬ ï§ëª¥. � §¢¨â¨¥ ¯à®ä¥áá¨®­ «ì­®-¬¨à®¢®§§à¥­ç¥áª®£®
ª®¬¯®­¥­â  ¯à¥¤¯®« £ ¥â à §¢¨â¨¥ §­ ­¨©, ã¬¥­¨© ¨ ­ ¢ëª®¢ ®à¨¥­â æ¨¨
¢ ¯®áâ®ï­­® à áè¨àïîé¥¬áï ¬¨à¥ §­ ­¨©, ¢ â®¬ ç¨á«¥ ¨ ¢ ¢¨àâã «ì­®¬
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¬¨à¥ ¯®â®ª®¢ ¨­ä®à¬ æ¨¨, ¯®«ãç ¥¬®© áà¥¤áâ¢ ¬¨ í«¥ªâà®­­®© á¢ï§¨, â¥-
«¥ª®¬¬ã­¨ª æ¨®­­ëå ¨ ª®¬¯ìîâ¥à­ëå á¨áâ¥¬ ¨ á¥â¥©.

�áå®¤ï ¨§ áä®à¬¨à®¢ ­­®áâ¨ â¥å ¨«¨ ¨­ëå «¨ç­®áâ­ëå á¢®©áâ¢ ¨­®-
áâà ­­ëå áâã¤¥­â®¢, ®¡ãç îé¨åáï ­  ä ªã«ìâ¥â¥ àãááª®£® ï§ëª  ¨ ®¡é¥-
®¡à §®¢ â¥«ì­ëå ¤¨áæ¨¯«¨­ ¢ �®áá¨©áª®¬ ã­¨¢¥àá¨â¥â¥ ¤àã¦¡ë ­ à®¤®¢ ¨
®á­®¢ë¢ ïáì ­  ®á®¡¥­­®áâïå ¯à®ä¥áá¨®­ «ì­®-¬¨à®¢®§§à¥­ç¥áª®£® ª®¬¯®-
­¥­â , ¬ë ¢ë¤¥«¨«¨ ¯®¤á¨áâ¥¬ã ¥£® á¥¬ ­â¨ç¥áª¨å å à ªâ¥à¨áâ¨ª ­  âàñå
ãà®¢­ïå ¨­¤¨¢¨¤ã «ì­®-«¨ç­®áâ­®£® à §¢¨â¨ï ¨ ¨­â¥£à¨à®¢ «¨ å à ªâ¥à-
­ë¥ ¯à¨§­ ª¨ ¯à®ä¥áá¨®­ «ì­®© ª®¬¯¥â¥­â­®áâ¨ ¡ã¤ãé¥£® ¨­®áâà ­­®£®
á¯¥æ¨ «¨áâ , ­¥¯®áà¥¤áâ¢¥­­® á¢ï§ ­­®© á ¥£®  ¤ ¯â æ¨¥© ª ä®à¬¨àãî-
é¥¬ãáï ¨­ä®à¬ æ¨®­­®-¨­â¥««¥ªâã «ì­®¬ã ®¡é¥áâ¢ã. � íâ®© á¢ï§¨ ®¯à¥-
¤¥«¨«¨, çâ® ¢ ¦­ë¬ áà¥¤áâ¢®¬ à §¢¨â¨ï ¯à®ä¥áá¨®­ «ì­®-¬¨à®¢®§§à¥­-
ç¥áª®£® ª®¬¯®­¥­â  ¢ á¨áâ¥¬¥ ¨­ä®à¬ æ¨®­­®-ª®¬¯ìîâ¥à­®© ¯®¤£®â®¢ª¨
¨­®áâà ­­ëå áâã¤¥­â®¢ ï¢«ï¥âáï ®¯à¥¤¥«¥­­®¥ á¬¥é¥­¨¥ áãé¥áâ¢ãîé¥£®
 ªæ¥­â  ®¡à §®¢ â¥«ì­®© â¥å­®«®£¨¨ á «®£¨ª®-§­ ª®¢ëå ä®à¬ ¯¥à¥¤ ç¨
¨­ä®à¬ æ¨¨ ­   áá®æ¨ â¨¢­ë¥, ¡®«¥¥ ¥áâ¥áâ¢¥­­ë¥ ¤«ï ¢®á¯à¨ïâ¨ï ¡ã¤ã-
é¨¬¨ § àã¡¥¦­ë¬¨ á¯¥æ¨ «¨áâ ¬¨, çâ® á¯®á®¡áâ¢ã¥â ¬ ªá¨¬ «ì­®© ¯à®-
ä¥áá¨®­ «ì­®© ¨­â¥£à æ¨¨ ¨ ¡®«ìè¥© ­à ¢áâ¢¥­­®-¬¨à®¢®§§à¥­ç¥áª®© ­ -
¯à ¢«¥­­®áâ¨ ¯à®æ¥áá  ¯à¥¤¢ã§®¢áª®£® ®¡ãç¥­¨ï ¨ ¯®§¢®«ï¥â ¯à®¥ªâ¨à®-
¢ âì ¯ãâ¨ ¥£® ¤ «ì­¥©è¥£® à §¢¨â¨ï.

����������� � ������. ��������
���������������

� § à¥¢ �.�., � § à¥¢ �.�.
��� ���

�¥«.: (495)4332118, e-mail: victor lazarev@mail.ru

� ª ­ ©â¨ ¬¥å ­¨§¬ë, ª®â®àë¥ ¡ë áâ¨¬ã«¨à®¢ «¨ ¡¨§­¥á ¨¤â¨ ¢ ®¡à -
§®¢ ­¨¥? � ª¨¬ áâ¨¬ã«®¬ ¬®£«  ¡ë ¡ëâì ¢®§¬®¦­®áâì ®â­¥áâ¨ ­  á¥¡¥á-
â®¨¬®áâì ¯à®¤ãªæ¨¨ à áå®¤ë ¯à¥¤¯à¨ïâ¨© ¯® ¯®¢ëè¥­¨î ª¢ «¨ä¨ª æ¨¨,
¯®¤£®â®¢ª¥ ¨ ¯¥à¥¯®¤£®â®¢ª¥ á®âàã¤­¨ª®¢. �¥£®¤­ï à áå®¤ë à®áá¨©áª¨å
¯à¥¤¯à¨ïâ¨© ­  ®¡ãç¥­¨¥ ¯¥àá®­ «  á®áâ ¢«ï¥â 0,7 % ®â ¯à¨¡ë«¨, ¢ â®
¢à¥¬ï ª ª ¢ à §¢¨âëå áâà ­ å | 10{12% (ý�®¨áªþ ü43, 2007£.).

� à áå®¤ ¬ ¯à¥¤¯à¨ïâ¨© ­  ®¡à §®¢ ­¨¥ ¦¥« â¥«ì­® ®â­¥áâ¨ ­¥ â®«ìª®
á®¡áâ¢¥­­® § âà âë ­  ®¯« âã ®¡ãç¥­¨ï, ­® ¨ ¢«®¦¥­¨ï ¢ ¬ â¥à¨ «ì­®-
â¥å­¨ç¥áªãî ¡ §ã ®¡à §®¢ â¥«ì­ëå ãçà¥¦¤¥­¨© (��) ¨ ¯¥à¥¯®¤£®â®¢ªã
¯¥¤ £®£®¢ ¡ §®¢ëå ®¡à §®¢ â¥«ì­ëå ãçà¥¦¤¥­¨ïå. �â¨¬ã«®¬ ¬®¦¥â ¡ëâì
â ª¦¥ ã¢¥«¨ç¥­¨¥ á 50, ­ ¯à¨¬¥à, ¤® 180{200 âëáïç àã¡«¥© £®¤®¢®© áã¬¬ë
«ì£®âë ¯® ­ «®£ã ­  ¤®å®¤ë ä¨§¨ç¥áª¨å «¨æ ¯à¨ ®¯« â¥ ®¡ãç¥­¨ï. � ª ï
«ì£®â  ¤®«¦­  à á¯à®áâà ­ïâìáï ­  ¢á¥ ä®à¬ë ®¡ãç¥­¨ï,   ­¥ â®«ìª® ­ 
®ç­ãî, ª ª íâ® ¤¥« ¥âáï á¥©ç á.

�éñ ®¡ ®¤­®¬ ¢ ¦­®¬ áâ¨¬ã«¥ | ¢®§¬®¦­®© ¯à¨¢ â¨§ æ¨¨ ®¡à §®-
¢ â¥«ì­ëå ãçà¥¦¤¥­¨©, ¯à¥¦¤¥, ¢á¥£® á¨áâ¥¬ë ��� ¨ ���. �¥£®¤­ï
¯à ªâ¨ªã¥âáï £®áã¤ àáâ¢¥­­®-ç áâ­®¥ ¯ àâ­ñàáâ¢®, ª®â®à®¥ á¯®á®¡áâ¢ã¥â

620



¢ ®¯à¥¤¥«ñ­­®© áâ¥¯¥­¨ ¯à¨¢«¥ç¥­¨î áà¥¤áâ¢ ¡¨§­¥á  ¢ £®áã¤ àáâ¢¥­­ãî
áä¥àã ¨ ï¢«ï¥âáï ý «ìâ¥à­ â¨¢®© ¯à¨¢ â¨§ æ¨¨ áâà â¥£¨ç¥áª¨å, ¦¨§­¥­­®
¢ ¦­ëå £®áã¤ àáâ¢¥­­ëå ®¡ê¥ªâ®¢þ (� ¬ ¦¥). �¢«ïîâáï «¨ ®¡à §®¢ â¥«ì-
­ë¥ ãçà¥¦¤¥­¨ï áâà â¥£¨ç¥áª¨-¦¨§­¥­­® ¢ ¦­ë¬¨? � ¤«ï ª®£®? �® ¬ -
â¥à¨ « ¬ ���� ¬­®£¨¥ ¯à¥¤¯à¨­¨¬ â¥«¨ ®âª §ë¢ îâáï á¥©ç á ¯®ªã¯ âì
¢ à¥£¨®­ å § ¢®¤ë, ¯®â®¬ã çâ® ­  ­¨å ¯à®áâ® ­¥ª®¬ã à ¡®â âì, â.¥. ­¥â
¯à¥¦¤¥ ¢á¥£®, ª¢ «¨ä¨æ¨à®¢ ­­ëå à ¡®ç¨å ¨ â¥å­¨ª®¢. �¢ï§ ­® «¨ íâ® á
��?

�¥¬®£à ä¨ç¥áª¨© á¯ ¤ ¯®á«¥¤­¨å «¥â áª § «áï ­  ¢á¥© áä¥à¥ ®¡à §®-
¢ ­¨ï | ¯®áâà ¤ «¨ ­¥ â®«ìª® ¢ã§ë ¨ èª®«ë, ­® ¨ á¨áâ¥¬  ­ ç «ì­®£® ¨
áà¥¤­¥£® ¯à®ä¥áá¨®­ «ì­®£® ®¡à §®¢ ­¨ï. � ¯à¨¬¥à, ¢ 2007 ãç¥¡­®¬ £®¤ã
ª®«¨ç¥áâ¢® ãç é¨åáï ¢ à®áá¨©áª¨å â¥å­¨ªã¬ å ¨ ãç¨«¨é å ã¬¥­ìè¨«®áì
­  7%. ý�® ¯à®£­®§ ¬ �®á®¡à §®¢ ­¨ï, ¢ 2010{2011 £®¤ å ¤¥ä¨æ¨â  ¡¨âã-
à¨¥­â®¢ íâ®© áä¥àë ¥é¥ ã¢¥«¨ç¨âáï ¨ á®áâ ¢¨â ®ª®«® 35%. �� á¨áâ¥¬ë
��� ¨ ��� ¨á¯ëâë¢ îâ ­¥å¢ âªã ãç é¨åáï ¥éñ ¨ ¨§-§  ¤®¬¨­¨àãîé¥©
¯®§¨æ¨¨ ¢ëáè¥© èª®«ë. �­®£¨¥ ¬®«®¤ë¥ «î¤¨ ­¥ å®âïâ ¨¤â¨ ¢ â¥å­¨-
ªã¬ë ¨ ãç¨«¨é  ¯®â®¬ã, çâ® íâ® ®§­ ç ¥â ¢ ¯¥àá¯¥ªâ¨¢¥ ¡®«¥¥ ­¨§ª¨©
á®æ¨ «ì­ë© áâ âãá, ç¥¬ â®â, çâ® ¤ ¥â ¢ã§®¢áª¨© ¤¨¯«®¬þ (ý�®¨áª ü 37,
2007 £.). �áª«îç¨â¥«ì­® ¡®«ìè¨¥ âàã¤­®áâ¨ ¢ íâ¨å ãç¥¡­ëå § ¢¥¤¥­¨ïå
¨§-§  ­¥å¢ âª  ª¢ «¨ä¨æ¨à®¢ ­­ëå ¯à¥¯®¤ ¢ â¥«¥©.

�®§¬®¦­ë¬ à¥è¥­¨¥¬ ¯à®¡«¥¬ë ¯®¤£®â®¢ª¨ ª ¤à®¢ ¤«ï ¡¨§­¥á  ï¢«ï-
¥âáï ¯à¨¢ â¨§ æ¨ï á¯¥æ¨ «¨§¨à®¢ ­­ëå �� á ãçñâ®¬ ¨­â¥à¥á  ª®««¥ªâ¨¢ 
íâ®£® ��. �ç¥¢¨¤­®, çâ® ¯à¨¢ â¨§ æ¨ï ¬­®£¨å �� ¢ ­ è¥© áâà ­¥ ­¥¨§-
¡¥¦­ , ®á®¡¥­­® ¢ â¥å ãá«®¢¨ï, ¢ ª®â®àëå ®­¨ ®ª § «¨áì ¯®á«¥ ¯¥à¥å®¤  ­ 
¬ã­¨æ¨¯ «ì­®¥ ä¨­ ­á¨à®¢ ­¨¥.

�à®¡«¥¬ë âàã¤®ãáâà®©áâ¢ . �à¥¤¨ ¢ë¯ãáª­¨ª®¢ ¢ã§®¢ �®áª¢ë ¡®«¥¥
50% ­¥ ¬®£ãâ ­ ©â¨ à ¡®âã ¯® á¯¥æ¨ «ì­®áâ¨, ­¥á¬®âàï ­  ¥¦¥£®¤­®¥ ã¢¥-
«¨ç¥­¨¥ á¯à®á  ­  ª¢ «¨ä¨æ¨à®¢ ­­ë© ¯¥àá®­ « ¢ áà¥¤­¥¬ ­  30%. �à®-
¡«¥¬  ¢ â®¬, çâ® § ª §ç¨ª ¬¨ ã ¢ëáè¥© ¯à®ä¥áá¨®­ «ì­®© èª®«ë ¢ëáâã-
¯ ¥â ­ á¥«¥­¨¥, à®¤¨â¥«¨. �ã§ë ¦¥, ¢ ¡®«ìè¨­áâ¢¥ ­¥ £®â®¢ë ¯®¤å®¤¨âì ª
¯®¤£®â®¢ª¥ á¯¥æ¨ «¨áâ®¢ á â®çª¨ §à¥­¨ï âà¥¡®¢ ­¨© àë­ª , å®âï  ªâ¨¢­®
¢¥¤ãâ à ¡®âë ¯® à §à ¡®âª¥ áâ ­¤ àâ®¢ ¯à®ä¥áá¨©. �  àë­ª¥ âàã¤  ¢áñ
¡®«ìè¥¥ §­ ç¥­¨¥ ¯à¨®¡à¥â ¥â ýã¬¥­¨¥ ®¡ãç âìáïþ.

�®áâà¥¡®¢ ­ë á¯¥æ¨ «¨áâë ¢ ®¡« áâ¨ ¬ àª¥â¨­£ , â®¯-¬¥­¥¤¦¥àë, àã-
ª®¢®¤¨â¥«¨ ¯à®¥ªâ®¢, «®£¨áâë, á¯¥æ¨ «¨áâë IT-â¥å­®«®£¨© ¤«ï Hi-Tech
ª®¬¯ ­¨© ¨ ¯à®¬ëè«¥­­®áâ¨. �á­®¢­ë¥ ¯à¥¤êï¢«ï¥¬ë¥ âà¥¡®¢ ­¨ï ¯à¨
¯à¨ñ¬¥ ­  à ¡®âã: ­ «¨ç¨¥ ¢ëáè¥£® ®¡à §®¢ ­¨ï-90% ; §­ ­¨ï �� ­ 
ãà®¢­¥ ­¥ ­¨¦¥ ã¢¥à¥­­®£® ¯®«ì§®¢ â¥«ï | 95% ; §­ ­¨ï ª ª ¬¨­¨¬ã¬
®¤­®£® ¨­®áâà ­­®£® ï§ëª  | 50% ; ­ «¨ç¨¥ ®¯ëâ  à ¡®âë ¯® á¯¥æ¨ «ì-
­®áâ¨ (¢ áà¥¤­¥¬ ®â ¤¢ãå «¥â) | 50%, ª®â®à®£® § ¢¥¤®¬® ­¥â ã ¬®«®¤ëå
á¯¥æ¨ «¨áâ®¢.

� ¨¡®«¥¥ âàã¤­ ï á¨âã æ¨ï á âàã¤®ãáâà®©áâ¢®¬ ¬®«®¤ëå á¯¥æ¨ «¨áâ®¢
¯®á«¥ ®ª®­ç ­¨ï ª®««¥¤¦¥©. �¤¥áì ¤®¡ ¢«ï¥âáï á¨«ì­ ï ª®­ªãà¥­æ¨ï á®
áâ®à®­ë ¯à¨¥§¦ îé¥© ¢ �®áª¢ã ­  § à ¡®âª¨ ¬®«®¤ñ¦¨ ¨§ ¤àã£¨å à¥£¨-
®­®¢. �®­ªãà¥­æ¨ï á® áâ®à®­ë ¤¥èñ¢®© à ¡®ç¥© á¨«ë ¬¨£à ­â®¢ («¥£ «ì-
­ëå ¨ ­¥«¥£ «ì­ëå) ­¥ ¯®§¢®«ï¥â ¬®áª®¢áª®© ¬®«®¤ñ¦¨ ­ ©â¨ à ¡®âã á
¯à¨¥¬«¥¬®© § à ¡®â­®© ¯« â®©.

�áâì ¤àã£ ï ¯à®¡«¥¬  | âàã¤®ãáâà®©áâ¢® â « ­â«¨¢®© ¬®«®¤ñ¦¨.
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�­®£®¥, çâ® ¡ë«® ­ à ¡®â ­® ­ ãç­ë¬¨ æ¥­âà ¬¨ ¯® ¯®¤¤¥à¦ª¥ â « ­-
â®¢ ¢ ¤®¯¥à¥áâà®¥ç­ë© ¯¥à¨®¤ ¯®â¥àï­®. � à¥§ã«ìâ â¥, ª ª ¯®ª §ë¢ îâ
®¯à®áë [1], 69,6% ®¯à®è¥­­ëå (465 áâã¤.) å®â¥«¨ ¡ë ­ ©â¨ à ¡®âã §  ¯à¥-
¤¥« ¬¨ �®áá¨¨. �ë¥§¤ §  àã¡¥¦ ¯« ­¨àãîâ 35% ®¯à®è¥­­ëå ¢ë¯ãáª­¨-
ª®¢. �§ ­¨å â¢¥à¤ë¥ ­ ¬¥à¥­¨ï (à¥ «ì­ë¥ ¬¨£à ­âë) ¢ë¥å âì §  àã¡¥¦
áà §ã ¯« ­¨àãîâ ã¥å âì §  àã¡¥¦, ¢ë¡à «¨ ¢ ª ç¥áâ¢¥ ¦¨§­¥­­®© áâà â¥-
£¨¨ ¯®áâ®ï­­®¥ ¯à®¦¨¢ ­¨¥ §  àã¡¥¦®¬ ¨ ¤ «ì­¥©èãî áã¤ì¡ã á¢ï§ë¢ îâ
á® c¯¥æ¨ «ì­®áâìî, ¯®á«¥ § ¢¥àè¥­¨ï ãç¥¡ë ¢ëà §¨«¨ 9,9%. 70% ¨§ ç¨á« 
â¥å, ªâ® ¯®á«¥ ®ª®­ç ­¨ï ��� ¯®«ãç¥­­®© ¢ ���.

�¯¨á®ª «¨â¥à âãàë
1. � § à¥¢ �.�. � ¯à¥¤¯à¨­¨¬ â¥«ìáª¨å ¯à®¥ªâ å ­  ¬¥¦¤ã­ à®¤­®¬ àë­ª¥ ®¡-

à §®¢ â¥«ì­ëå ãá«ã£. �§¤. � ­æ«¥à, �à®á«. 200, 120 á.

��������������� �������� � ��������
������������ | ������ �������������

�������������� ��������� � �����������

�ã¯ ­®¢  �.�.
�¥­§¥­áª¨© £®áã¤ àáâ¢¥­­ë© ¯¥¤ £®£¨ç¥áª¨© ã­¨¢¥àá¨â¥â

¨¬. �.�. �¥«¨­áª®£®
�¥­§ , �®áá¨ï, 440044, �¥­§ , �®à®è¨«®¢ . 20-12

�­ «¨§ ª®­æ¥¯æ¨© ®¡ê¥ªâ¨¢ æ¨¨ «¨ç­®áâ¨ (�®£®á«®¢áª¨© �.�., �®-
¬®¢ �.�., �¥à«¨­ �.�., �« â®­®¢ �.�., �â®«¨­ �.�.) ¯®§¢®«ï¥â á¤¥« âì
¢ë¢®¤ ®¡ ¨­â¥£à¨à®¢ ­­®¬ §­ ç¥­¨¨ ¨­¤¨¢¨¤ã «ì­®-«¨ç­®áâ­ëå ®á®¡¥­-
­®áâ¥© ç¥«®¢¥ª  ¢ ª ç¥áâ¢¥ ®á­®¢ë ¯à®¤ãªâ¨¢­®áâ¨ ¯à®æ¥áá®¢, ¯à®¨áå®¤ï-
é¨å ¢ å®¤¥ à¥ «¨§ æ¨¨ ­ æ¨®­ «ì­®£® ¯à®¥ªâ  ý�¡à §®¢ ­¨¥þ.

�§¬¥­¥­¨¥ á®æ¨ «ì­®£® ¨ ¯à®ä¥áá¨®­ «ì­®£® áâ âãá  ãç áâ­¨ª®¢ ¯à®-
æ¥áá  ®¡à §®¢ ­¨ï ¢¥¤¥â ª ­®¢®© á®æ¨ «ì­®-¯¥¤ £®£¨ç¥áª®© ®á­®¢¥ á®®â­¥-
á¥­¨ï ¥áâ¥áâ¢¥­­®£® áâà¥¬«¥­¨ï ç¥«®¢¥ª  ª á ¬®ãâ¢¥à¦¤¥­¨î á á®¢®ªã¯-
­®áâìî ¢áâà¥ç îé¨åáï ¥¬ã § ¤ ç, ª®â®àë¥ ¢ ¯¥à¢®¥ ¤¥áïâ¨«¥â¨¥ XXI ¢¥ª 
ï¢«ïîâáï ¨­­®¢ æ¨®­­ë¬¨ ¢ á¢ï§¨ á ®¡®§­ ç¥­¨¥¬ ­®¢®£® ª ç¥áâ¢  ¨­-
ä®à¬ æ¨®­­®£® ®¡¥á¯¥ç¥­¨ï ¨­â¥£à æ¨®­­ëå ¯à®æ¥áá®¢ ¢ ®â¥ç¥áâ¢¥­­®¬
®¡à §®¢ ­¨¨.

�â® âà¥¡ã¥â ­®¢ëå ¯®¤å®¤®¢ ª ¯¥¤ £®£¨ç¥áª®© ®æ¥­ª¥ ¤ ­­®£® á®®â­¥á¥-
­¨ï, çâ® § âàã¤­¥­® ¢ âà ¤¨æ¨®­­®© ª®­æ¥¯æ¨¨ ®æ¥­¨¢ ­¨ï ª ç¥áâ¢  à §-
¢¨â¨ï ®¡à §®¢ ­¨ï. � «¨æ® à áè¨à¥­¨¥ ®á­®¢ ®¡à §®¢ â¥«ì­®£® ¬®­¨â®-
à¨­£  ¨ ¢¨¤®¨§¬¥­¥­¨¥ ¥£® § ¤ ç, äã­ªæ¨©, çâ®  ªâã «¨§¨àã¥â ¢ ­ ãç­®-
¯à ªâ¨ç¥áª®¬ §­ ­¨¨ ¯à®¡«¥¬ã ¢§ ¨¬®á¢ï§¨ ®á­®¢­ëå ¯à®æ¥áá®¢, ä®à¬¨-
àãîé¨å «¨ç­®áâì ¢ ¯à®æ¥áá¥ ¥¥ ®¡à §®¢ ­¨ï, ¨ ¥¥ ¤¥©áâ¢¨©, à¥ «¨§ãîé¨å
¢ íâ®¬ ¯à®æ¥áá¥ ®¯à¥¤¥«¥­­ë© ãà®¢¥­ì ªã«ìâãàë ª ª ¯®ª § â¥«ì áã¡ê-
¥ªâ­®áâ¨ ¨­â¥£à æ¨®­­ëå ¯à®æ¥áá®¢ ¢ ®¡à §®¢ ­¨¨. � â ª¨¬ ¯à®æ¥áá ¬
¬®¦­® ®â­¥áâ¨ ¯à®æ¥áá á ¬®®¯à¥¤¥«¥­¨ï «¨ç­®áâ¨.
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� ¬®®¯à¥¤¥«¥­¨¥ ¢ à ¡®â å ¢¥¤ãé¨å ¯á¨å®«®£®¢ ¨ ¯¥¤ £®£®¢ (�.�. �ë-
£®âáª¨©, �.�. �¥®­âì¥¢, �.�. �®¦®¢¨ç, �.�. �«¨¬®¢, �.�. �®¬ ­®¢ ,
�.�. � àª®¢  ¨ ¤à.) ¯®­¨¬ ¥âáï ª ª ¯à®æ¥áá, ¯®ª §ë¢ îé¨© ãà®¢¥­ì £®-
â®¢­®áâ¨ «¨ç­®áâ¨ ª ®¯à¥¤¥«¥­­®© ¯® ­ ¯à ¢«¥­­®áâ¨, ¬®â¨¢ æ¨¨ ¨ á®¤¥à-
¦ ­¨î ¤¥ïâ¥«ì­®áâ¨ «î¡®© ­ ¯à ¢«¥­­®áâ¨ ¨ ª ç¥áâ¢  ¤¥©áâ¢¨ï. �æ¥­ª 
á¥¡ï | ï¢«ï¥âáï áà¥¤áâ¢®¬ ¨ à¥§ã«ìâ â®¬ á ¬® ­ «¨§ , ®áãé¥áâ¢«ï¥¬®£®
«¨ç­®áâìî ¢­ ç «¥ ¨ ¯® ¨â®£ ¬ á®¢¥àè ¥¬ëå ¤¥©áâ¢¨©. � ¬®®æ¥­ª 
| ª¢ «¨¬¥âà¨ç¥áª ï å à ªâ¥à¨áâ¨ª  ¯à®¤ãªâ¨¢­®áâ¨ ¤¥ïâ¥«ì­®áâ¨ «¨ç-
­®áâ¨. �­  ï¢«ï¥âáï ­¥®âê¥¬«¥¬ë¬ ª®¬¯®­¥­â®¬ á ¬®®¯à¥¤¥«¥­¨ï, ¯®§¢®-
«ïîé¨¬ à¥ «¨§®¢ âì à¥£ã«ïâ¨¢­ãî äã­ªæ¨î á ¬®®æ¥­¨¢ ­¨ï, ¨ ¯®¬®£ ¥â
®áãé¥áâ¢¨âì á¢®¥¢à¥¬¥­­ãî á ¬®ª®àà¥ªæ¨î ¤¥©áâ¢¨ï.

�â® ¯®§¢®«ï¥â ¢ë¤¥«¨âì ®¯à¥¤¥«ïîéãî ®á­®¢ã íää¥ªâ¨¢­®áâ¨ á®¢à¥-
¬¥­­®© ®¡à §®¢ â¥«ì­®© á¨áâ¥¬ë | ä®à¬¨à®¢ ­¨¥  ª¬¥®«®£¨ç¥áª®© ¯®-
§¨æ¨¨ ¥¥ ãç áâ­¨ª®¢ ¨ ®¡¥á¯¥ç¥­¨¥ ¨å ¨­ä®à¬ æ¨®­­ë¬¨ â¥å­®«®£¨ï¬¨
ãá¢®¥­¨ï ¨ ¢®á¯à®¨§¢®¤áâ¢  §­ ­¨© ¨ ã¬¥­¨© ¢ ¢ à¨ â¨¢­ëå á¨âã æ¨ïå
á ¬®à¥ «¨§ æ¨¨.

� ¬®®¯à¥¤¥«¥­¨¥ | æ¥­âà «ì­ë© ¬¥å ­¨§¬ áâ ­®¢«¥­¨ï «¨ç­®áâ­®©
§à¥«®áâ¨, á®áâ®ïé¨© ¢ ®á®§­ ­­®¬ ¢ë¡®à¥ ç¥«®¢¥ª®¬ á¢®¥£® ¬¥áâ  ¢ ¯à®-
æ¥áá¥ á®æ¨ «¨§ æ¨¨ ¨ ®á®§­ ­¨¥ ®¡à §®¢ ­¨ï ª ª ¨­â¥£à¨à®¢ ­­®© á¨á-
â¥¬ë, ¯®§¢®«ïîé¥© ­ ª®¯¨âì ®¯ëâ ¤¥ïâ¥«ì­®áâ¨, á®§¤ îé¨© ®á­®¢ë
ãá¯¥è­®áâ¨ ®â¤¥«ì­®© «¨ç­®áâ¨ ¨ ¨å ¨­â¥£à æ¨¨ ¢ ®¡é­®áâì «î¡®£® ª -
ç¥áâ¢  ¨ ãà®¢­ï.

� áâ­ë¬ á«ãç ¥¬ á ¬®®¯à¥¤¥«¥­¨ï ï¢«ï¥âáï ¯à®æ¥áá ¯à®ä¥áá¨®­ «ì-
­®£® á ¬®®¯à¥¤¥«¥­¨ï «¨ç­®áâ¨, ª®â®à®¥ à áªàë¢ ¥âáï ¢ ¨áá«¥¤®¢ ­¨ïå
�.�. � ¯ æ¥¢¨ç . �­, ¢ ç áâ­®áâ¨, ¯¨è¥â, çâ® ýá ¬®®¯à¥¤¥«¥­¨¥ ¯à®ä¥á-
á¨®­ «ì­®¥ | áâ¥¯¥­ì á ¬®®æ¥­ª¨ á¥¡ï ª ª á¯¥æ¨ «¨áâ  ®¯à¥¤¥«¥­­®© ¯à®-
ä¥áá¨¨; á®¤¥à¦ â¥«ì­ ï áâ®à®­  ­ ¯à ¢«¥­­®áâ¨ «¨ç­®áâ¨, ¢§ ¨¬®¤¥©áâ-
¢ãîé ï á ¯à¨§¢ ­¨¥¬; ¢ ¦­¥©è¨© ®¡ê¥ªâ ä®à¬¨à®¢ ­¨ï «¨ç­®áâ¨ ¢ ¯à®-
æ¥áá¥ ¯à®ä¥áá¨®­ «ì­®© ®à¨¥­â æ¨¨þ (4, á.682). � ¥£® â®çª¨ §à¥­¨ï ¢ ¦-
­¥©è¨¬¨ ¯ à ¬¥âà ¬¨ á ¬®®¯à¥¤¥«¥­¨ï «¨ç­®áâ¨ ¢ ¨­ä®à¬ æ¨®­­®¬ ¯®-
â®ª¥ ï¢«ïîâáï á ¬®®æ¥­ª , ­ ¯à ¢«¥­­®áâì ¨ ®à¨¥­â æ¨ï.

�â® ¯®§¢®«ï¥â «¨ç­®áâ¨ ç¥âª® ®¯à¥¤¥«¨âì ¯à®ä¥áá¨®­ «ì­ãî ®à¨¥­-
â æ¨î ­  à¥è¥­¨ï ®¯à¥¤¥«¥­­®© á®¢®ªã¯­®áâ¨ § ¤ ç ¨ á¢®¥© à®«¨ ¢ íâ®¬
¯à®æ¥áá¥. � ª ª ª, ¯® ¬­¥­¨î �.�. �¥é¥àïª®¢  ¨ �.�. �¨­ç¥­ª® ý®à¨-
¥­â æ¨ï ç«¥­®¢ £àã¯¯ë ­  § ¤ çã ¨ ­  á¥¡ï | . . . £àã¯¯ë ¬®£ãâ à ¡®â âì
íää¥ªâ¨¢­®, ¥á«¨ ¯®®éàï¥âáï ¨­¤¨¢¨¤ã «ì­®¥ ¯®¢¥¤¥­¨¥, ®à¨¥­â¨à®¢ ­-
­®¥ ­  £àã¯¯ã, ¨ ¥á«¨ ¯®¢ëè¥­¨¥ á ¬®®æ¥­ª¨ ç«¥­®¢ £àã¯¯ë ­¥ á«¨èª®¬
â®à¬®§¨âáï £àã¯¯®¢®© à ¡®â®©þ (1,á.358). �.¥. ãá¢®¥­¨¥ ¨­ä®à¬ æ¨®­-
­®£® ¯®â®ª  ¢ ¨­â¥£à¨à®¢ ­­®¬ ®¡à §®¢ â¥«ì­®¬ ¯®«¥ à §¢¨â¨ï «¨ç­®áâ¨
­ ¨¡®«¥¥ ¨­â¥­á¨¢­® á®®â­®á¨âáï á à¥è¥­¨¥¬ ¯à®¡«¥¬ë á ¬®à §¢¨â¨ï «¨ç-
­®áâ¨, ¥á«¨ íâ®â ¯à®æ¥áá à¥ «¨§ã¥âáï ¢ ãá«®¢¨ïå â®«¥à ­â­®£® £àã¯¯®¢®£®
¢§ ¨¬®¤¥©áâ¢¨ï.

�¯¨á®ª «¨â¥à âãàë
1. �®«ìè®© ¯á¨å®«®£¨ç¥áª¨© á«®¢ àì. / �®áâ. ¨ ®¡é. à¥¤. �.�. �¥é¥àïª®¢,

�.�. �¨­ç¥­ª®, { ��¡.: ¯à ©¬-��������, 2003. { 672 á.
2. �¥¤ £®£¨ç¥áª¨© í­æ¨ª«®¯¥¤¨ç¥áª¨© á«®¢ àì. / �«. à¥¤. �.�. �¨¬-� ¤; �¥¤.:
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�.�. �¥§àãª¨å, �.�. �®«®â®¢, �.�. �«¥¡®¢  ¨ ¤à. { �.: �®«ìè ï �®áá¨©áª ï
í­æ¨ª«®¯¥¤¨ï, 2003. { 528 á.

3. �á¨å®«®£¨ï. �«®¢ àì. / �®¤ ®¡é¥© à¥¤. �.�. �¥âà®¢áª®£®, �.�. �à®è¥¢áª®£®.
{ �., 1990. { 494 á.

4. � ¯ æ¥¢¨ç �.�. �¥¤ £®£¨ª : �®«ìè ï á®¢à¥¬¥­­ ï í­æ¨ª«®¯¥¤¨ï. / �®áâ.
�.�. � ¯ æ¥¢¨ç. { �­.: ý�®¢à¥¬¥­­®¥ á«®¢®þ, 2005. { 720 á.
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� àª®¢  �.�.
�¨¦­¥ª ¬áª¨© ¬ã­¨æ¨¯ «ì­ë© ¨­áâ¨âãâ

£. �¨¦­¥ª ¬áª, ¯à. �âà®¨â¥«¥©, ¤. 44, ª¢. 37
�¥«.: (8555)420535, e-mail: nmi@inbox.ru

�® ¢á¥ ¢à¥¬¥­  ®¡à §®¢ ­¨¥ á®¤¥©áâ¢®¢ «® á®åà ­¥­¨î ãáâ®©ç¨¢®áâ¨
®¡é¥áâ¢ , ¬®¤¨ä¨ª æ¨¨ ä®à¬ ¨ â¨¯®¢ ¢§ ¨¬®®â­®è¥­¨© «î¤¥©, ¢§ ¨¬®-
¤¥©áâ¢¨î ªã«ìâãà. �ã«ìâãà  ®å¢ âë¢ ¥â ¤ãå®¢­ãî ¦¨§­ì ®¡é¥áâ¢  |
âã áä¥àã, ¢ ª®â®à®© á®§¤ îâáï, á®åà ­ïîâáï ¨ ­ ª ¯«¨¢ îâáï ¤ãå®¢­ë¥
æ¥­­®áâ¨, §­ ­¨ï, ­®à¬ë ¨ ¨áâ®à¨ç¥áª¨© ®¯ëâ. �®íâ®¬ã ªã«ìâãà  | íâ®
¯®«¨ªã«ìâãà­®¥ ¯®«¥ ­ ¨¡®«¥¥ ãáâ®©ç¨¢®£® ¢§ ¨¬®¤¥©áâ¢¨ï, ¢§ ¨¬®¯®­¨-
¬ ­¨ï ­ à®¤®¢, ¨å ¢§ ¨¬­®£® ®¡®£ é¥­¨ï ¨ ¯®­¨¬ ­¨ï.

�« ¢­®© § ¤ ç¥© ®¡à §®¢ ­¨ï ¤®«¦­® ¡ëâì ä®à¬¨à®¢ ­¨¥ íâ­®®à¨¥­-
â¨à®¢ ­­®© «¨ç­®áâ¨, £®â®¢®© ª  ªâ¨¢­®© á®§¨¤ â¥«ì­®© ¤¥ïâ¥«ì­®áâ¨ ¢
á®¢à¥¬¥­­®© ¯®«¨ªã«ìâãà­®© ¨ ¬­®£®­ æ¨®­ «ì­®© áà¥¤¥, áâà¥¬ïé¥©áï ª
¯®­¨¬ ­¨î ¤àã£¨å ªã«ìâãà ¨ ã¢ ¦ îé¥© ¨­ë¥ ªã«ìâãà­®-íâ­¨ç¥áª¨¥ ®¡é-
­®áâ¨,   £« ¢­®¥, ã¬¥îé¥© ¦¨âì ¢ ¬¨à¥ ¨ á®£« á¨¨ á ¯à¥¤áâ ¢¨â¥«ï¬¨
à §­ëå ­ æ¨®­ «ì­®áâ¥©, à á ¨ ¢¥à®¢ ­¨©.

�¥£®¤­ï  ªâã «ì­® à áá¬ âà¨¢ âì ¨ à¥è âì ¯à®¡«¥¬ã ¢§ ¨¬®á¢ï§¨
­à ¢áâ¢¥­­®áâ¨ ¨ ®¡à §®¢ ­¨ï. �¡é¥áâ¢ã ­ã¦­ë ¢ëá®ª®­à ¢áâ¢¥­­ë¥ á¯¥-
æ¨ «¨áâë á è¨à®ª¨¬ ®¡à §®¢ â¥«ì­ë¬ ªàã£®§®à®¬, ¨­¨æ¨ â¨¢­ë¥ ¨ á -
¬®áâ®ïâ¥«ì­ë¥ ª®â®àë¥ á¯®á®¡­ë á¨áâ¥¬ â¨ç¥áª¨ á®¢¥àè¥­áâ¢®¢ âì á¢®î
«¨ç­®áâì ¨ ¤¥ïâ¥«ì­®áâì, ¯®áâ®ï­­® à ¡®â âì ­ ¤ á¢®¨¬ à §¢¨â¨¥¬. �
¯à®æ¥áá¥ ®¡ãç¥­¨ï ¨ ¯®¤£®â®¢ª¨ á¯¥æ¨ «¨áâ®¢ ¢ «î¡®© ®¡« áâ¨, ®­¨ ¯®-
¬¨¬® §­ ­¨©, ã¬¥­¨© ¨ ­ ¢ëª®¢, ¤®«¦­ë ®¡« ¤ âì á®æ¨ «ì­® ¨ ¯à®ä¥áá¨-
®­ «ì­® §­ ç¨¬ë¬¨ ª ç¥áâ¢ ¬¨, ¨¬¥îé¨¬¨ ¯®«¨¯à®ä¥áá¨®­ «ì­ë©, ¯®«¨-
äã­ªæ¨®­ «ì­ë© å à ªâ¥à, ª®â®àë© ®¡¥á¯¥ç¨¢ ¥â ¥£® ¯à®ä¥áá¨®­ «ì­ãî
¬®¡¨«ì­®áâì, ¯à®¤ãªâ¨¢­®áâì ¨ ª®­ªãà¥­â®á¯®á®¡­®áâì ª ª á¯¥æ¨ «¨áâ .

�âà¥¬¨â¥«ì­®¥ à §¢¨â¨¥ ¬¥¦¤ã­ à®¤­ëå ¨ ¬¥¦­ æ¨®­ «ì­ëå ª®­â ª-
â®¢ ­ à®¤®¢ £®¢®à¨â ® ­¥®¡å®¤¨¬®áâ¨ à¥ «¨§ æ¨¨ ®¤­®© ¨§ æ¥«¥© á®¢à¥¬¥­-
­®£® ®¡à §®¢ ­¨ï | íâ® ¢®á¯¨â ­¨¥ ¬¥¦ªã«ìâãà­®© ª®¬¯¥â¥­æ¨¨. �¬¥­­®
á¨áâ¥¬¥ ®¡à §®¢ ­¨ï ¯à¥¤áâ®¨â à¥è âì ­¥«¥£ªãî § ¤ çã ¨§¡ ¢«¥­¨ï «î¤¥©
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®â ãáâ à¥¢è¨å íâ­®æ¥­âà¨áâáª¨å ¢§£«ï¤®¢ ¨ § ¬¥­ë ¨å ­  ­®¢ë¥, íâ­®à¥«ï-
â¨¢¨áâáª¨¥, ª®â®àë¥ á®®â¢¥âáâ¢ãîâ à¥ «¨ï¬ â®£® ¥¤¨­®£® ¬¨à , ¢ ª®â®à®¬
¬ë ¦¨¢¥¬. � ­ áâ®ïé¥¥ ¢à¥¬ï, ¢á¥ ¡®«ìè¥ á®¢à¥¬¥­­ëå £®áã¤ àáâ¢ áâ -
­®¢ïâáï ¯®«¨íâ­¨ç¥áª¨¬¨,   §­ ç¨â ¯à®¡«¥¬ë  ªªã«ìâãà¨§ æ¨¨, ä®à¬¨à®-
¢ ­¨¥ ¬¥¦ªã«ìâãà­®© ª®¬¯¥â¥­æ¨¨ ¤®«¦­ë ¢®©â¨ ¢ ¨å ¦¨§­¨ ­  ¯¥à¢ë©
¯« ­.

�¡à §®¢ â¥«ì­ ï ¯®«¨â¨ª  ¤®«¦­  ®âà ¦ âì ®¡é¥­ æ¨®­ «ì­ë¥ ¨­-
â¥à¥áë, ãç¨âë¢ âì ®¡é¨¥ â¥­¤¥­æ¨¨ ¬¨à®¢®£® à §¢¨â¨ï. �«ï �®áá¨¨ |
áâà ­ë ¬­®£®­ æ¨®­ «ì­®©, ¬­®£®ª®­ä¥áá¨®­ «ì­®© ¨ ¯®«¨ªã«ìâãà­®© |
¯à®¡«¥¬  ¢®á¯¨â ­¨ï ¯®¤à áâ îé¥£® ¯®ª®«¥­¨ï ¢ ¤ãå¥ â¥à¯¨¬®áâ¨ ï¢«ï-
¥âáï  ªâã «ì­®©. �­¤¨ª â¨¢­ë¬¨ ®á®¡¥­­®áâï¬¨ ª®­áâàãªâ¨¢­®£® ¬¥¦­ -
æ¨®­ «ì­®£® ¢§ ¨¬®¤¥©áâ¢¨ï ï¢«ïîâáï:  áá¥àâ¨¢­®áâì, á¨­â®­­®áâì, í¬-
¯ â¨ï, à¥ä«¥ªá¨ï ¨ ¤àã£¨¥ ¢ ¦­ë¥ «¨ç­®áâ­ë¥ ª ç¥áâ¢  ¯à¥¤áâ ¢¨â¥«ï
«î¡®© ­ æ¨®­ «ì­®áâ¨, ª®â®àë¥ ä®à¬¨àãîâáï ¢ ¯®«¨ªã«ìâãà­®© ®¡à §®-
¢ â¥«ì­®© áà¥¤¥.

�¥£®¤­ï ¯à®æ¥áá £«®¡ «¨§ æ¨¨ ®å¢ â¨« ¢á¥ áä¥àë ¦¨§­¨ ¢® ¢á¥¬ ¬¨à¥,
¯®íâ®¬ã ¢®á¯¨â ­¨¥ ¬¥¦ªã«ìâãà­®© ª®¬¯¥â¥­â­®áâ¨ ï¢«ï¥âáï ®¤­®© ¨§
¢ ¦­ëå § ¤ ç ¢ ®¡à §®¢ ­¨¨. �®¬¯¥â¥­â­®áâì | íâ® á¯®á®¡­®áâì ç¥«®-
¢¥ª  ¯à¨¬¥­ïâì ¯®«ãç¥­­ë¥ §­ ­¨ï, ã¬¥­¨ï ­  ¯à ªâ¨ª¥, ¢ ¯®¢á¥¤­¥¢-
­®© ¦¨§­¨. �®«ìª® ¢ëá®ª¨© ãà®¢¥­ì ¬¥¦ªã«ìâãà­®© ª®¬¯¥â¥­â­®áâ¨ á¯®-
á®¡áâ¢ã¥â ä®à¬¨à®¢ ­¨î íâ­¨ç¥áª®© â®«¥à ­â­®áâ¨ ¤«ï  ªâ¨¢­®£® ¢§ ¨-
¬®¤¥©áâ¢¨ï ¢ á®¢à¥¬¥­­®¬, ¢áñ ¡®«¥¥ £«®¡ «¨§®¢ ­­®¬ ¬¨à¥.

� ¦­® ã¬¥âì áâà®¨âì ®â­®è¥­¨ï ¢ ¯à ªâ¨ç¥áª®© ¤¥ïâ¥«ì­®áâ¨ ¡ã¤ã-
é¥¬ã á¯¥æ¨ «¨áâã ¢ «î¡®© áä¥à¥: ã¬¥­¨¥ áâà®¨âì ®â­®è¥­¨ï á ¯®¤ç¨­¥­-
­ë¬¨, ¯ àâ­¥à ¬¨, ª«¨¥­â ¬¨, à ¡®â âì á «î¤ì¬¨ ¨ ª®««¥ªâ¨¢ ¬¨ á ãç¥-
â®¬ à §«¨ç­ëå á®æ¨ «ì­ëå á¨âã æ¨© ¨ £àã¯¯, á®§¤ ¢ âì ¨ ¯®¤¤¥à¦¨¢ âì
 â¬®áä¥àã ª®¬ä®àâ­®áâ¨, ¦¥« ­¨¥ â¢®àç¥áª¨ à ¡®â âì, ãç¨âìáï; ¡ëâì
¯à®ä¥áá¨®­ «ì­® ª®¬¯¥â¥­â­ë¬ á¯¥æ¨ «¨áâ®¬ á ®à¨¥­â æ¨¥© ­  ­à ¢áâ-
¢¥­­ë¥, £ã¬ ­¨áâ¨ç¥áª¨¥ æ¥­­®áâ¨.

�¥¦ªã«ìâãà­ ï ª®¬¯¥â¥­â­®áâì ¢ª«îç ¥â ¢ á¥¡ï ã¬¥­¨¥ ¡ëâì £¨¡ª¨¬,
â ªâ¨ç­ë¬, £ã¬ ­­ë¬, ¡ëâì â¥à¯¨¬ë¬ ª ­®¢ë¬ ¨¤¥ï¬, ¢§£«ï¤ ¬, £®â®-
¢ë¬ ¯à¨­¨¬ âì ¨§¬¥­¥­¨ï, ¡ëâì ­ å®¤ç¨¢ë¬ ¯à¨ à¥è¥­¨¨ ¯à®¡«¥¬ ¨ ¯à¥-
®¤®«¥­¨¨ ªà¨§¨á®¢. � á®¢à¥¬¥­­®¬ ®¡é¥áâ¢¥ «î¤¨, å à ªâ¥à¨§ãîé¨¥áï
¬¥¦ªã«ìâãà­®© ª®¬¯¥â¥­â­®áâìî, á¯®á®¡­ë § ­ïâì ¤®áâ®©­®¥ ¬¥áâ® ¢ ®¡-
é¥áâ¢¥. �®íâ®¬ã, ¢ ¦­ ï § ¤ ç  ¢ëáè¥£® ®¡à §®¢ ­¨ï, ®á®¡¥­­® ¢ á®¢à¥-
¬¥­­®¬ ®¡é¥áâ¢¥ | íâ® æ¥«¥­ ¯à ¢«¥­­® á¯®á®¡áâ¢®¢ âì ä®à¬¨à®¢ ­¨î
¬¥¦ªã«ìâãà­®© ª®¬¯¥â¥­â­®áâ¨ èª®«ì­¨ª®¢, áâã¤¥­â®¢. � ¯à®æ¥áá¥ ä®à-
¬¨à®¢ ­¨ï ¬¥¦ªã«ìâãà­®© ª®¬¯¥â¥­â­®áâ¨ ­¥®¡å®¤¨¬® ã¤¥«ïâì ¢­¨¬ ­¨¥
ý¯®à®£ã ¬¥­â «ì­®áâ¨þ. �®­ïâ¨¥ ý¯®à®£ ¬¥­â «ì­®áâ¨þ | íâ® â  ãá«®¢-
­ ï ç¥àâ , §  ª®â®à®© áâ ­®¢¨âáï ¢®§¬®¦­®© ¨«¨ ­¥¢®§¬®¦­®©  ¤¥ª¢ â­ ï
à¥ ªæ¨ï ç¥«®¢¥ª  ¢ á¨âã æ¨¨ ¬¥¦ªã«ìâãà­®£® ®¡é¥­¨ï.

�à®¡«¥¬ë ¯®«¨ªã«ìâãà­®£® ®¡à §®¢ ­¨ï çà¥§¢ëç ©­® à §­®®¡à §­ë ¨
®âà ¦¥­ë ¢ à ¡®â å �.�. �®­¤ à¥¢áªà©, �.�. �®à¨á¥­ª®¢ , �.�. �ãª -
«¥­ª®, �.�. � ¢ë¤®¢ , �.�. �¦ãà¨­áª®£®, �.�. �ã§ì¬¨­ , �.�. � «ì-
ª®¢®©, �.�. �ã¯àã­®¢®© ¨ ¤à. �®¢à¥¬¥­­®¥ à®áá¨©áª®¥ ®¡é¥áâ¢® áâ®¨â
¯¥à¥¤ «¨æ®¬ ¤®áâ â®ç­® ®áâàëå á®æ¨ «ì­®-¯®«¨â¨ç¥áª¨å, ¬¥¦íâ­¨ç¥áª¨å
¨ ¬¥¦ªã«ìâãà­ëå ¯à®¡«¥¬. �áâ®ç­¨ª à¥è¥­¨ï íâ¨å ¯à®¡«¥¬ ­ å®¤¨âáï ¢
¢ëá®ª®© ¤ãå®¢­®© ªã«ìâãà¥.
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�¨å¥¥¢ �.�.1, �à®«®¢ �.�.2, �¥­ ¢¥­â¥ �.1

�®áá¨©áª¨© ã­¨¢¥àá¨â¥â ¤àã¦¡ë ­ à®¤®¢
��, �®áª¢ , 117198, ã«. �¨ª«ãå®-� ª« ï, ¤®¬ 6

�¥«.: 9550925, e-mail: vmicheev@list.ru
1 � ä¥¤à  ¢ëáè¥© ¬ â¥¬ â¨ª¨
2 � ä¥¤à  ¬¥áâ®à®¦¤¥­¨© ¯®«¥§­ëå ¨áª®¯ ¥¬ëå
�à¥¯®¤ ¢ ­¨¥ ¬ â¥¬ â¨ª¨ ¢ § àã¡¥¦­ëå ã­¨¢¥àá¨â¥â å ç áâ® áâ «ª¨-

¢ ¥âáï á ¯à®¡«¥¬®© ¢§ïâ®ª ¨ ª®ààã¯æ¨¨ [1]. �â¨ ­¥¯à¨ïâ­ë¥ ï¢«¥­¨ï ®ª -
§ë¢ îâ á¢®¥ ¢«¨ï­¨¥ âà¥¬ï à §­ë¬¨ á¯®á®¡ ¬¨: ¢®-¯¥à¢ëå, ¢ ¢¨¤¥ à áâ-
à âë £®áã¤ àáâ¢¥­­ëå ¨ ç áâ­ëå ä®­¤®¢, ¢ë¤¥«¥­­ëå ­  ¬ â¥¬ â¨ç¥á-
ª®¥ ®¡à §®¢ ­¨¥; ¢®-¢â®àëå, ¯ãâ¥¬ ­ ©¬  ­¥¤®áâ â®ç­® ª¢ «¨ä¨æ¨à®¢ ­-
­ëå ¯à¥¯®¤ ¢ â¥«¥© ¨ ¨§¤ ­¨ï ­¨§ª®á®àâ­ëå ãç¥¡­¨ª®¢ ¯® ¬ â¥¬ â¨ª¥;
¢-âà¥âì¨å, ¢ ä®à¬¥ ­¥à ¢¥­áâ¢  ¬¥¦¤ã áâã¤¥­â ¬¨-¬ â¥¬ â¨ª ¬¨, ®¤­¨ ¨§
ª®â®àëå ¬®£ãâ § ¯« â¨âì ¢§ïâªã ¯à¥¯®¤ ¢ â¥«î ¨«¨  ¤¬¨­¨áâà æ¨¨ ã­¨-
¢¥àá¨â¥â ,   ¤àã£¨¥ | ­¥â.

�¥£®¤­ï ¢ �¥àã ¨¬¥¥âáï 33 £®áã¤ àáâ¢¥­­ëå ¨ 47 ç áâ­ëå ã­¨¢¥àá¨â¥-
â®¢, £¤¥ ¢¥¤¥âáï ¯à¥¯®¤ ¢ ­¨¥ ¬ â¥¬ â¨ª¨. �à¨ íâ®¬ áâã¤¥­âë ­¥ ¯®«ã-
ç îâ áâ¨¯¥­¤¨¨,   ­ ¯à®â¨¢ | ¤®«¦­ë ¢­®á¨âì ¯« âã §  ®¡ãç¥­¨¥ ¨ ¯à®-
¦¨¢ ­¨¥. �®«ìè¨­áâ¢® ¯¥àã ­áª¨å  ¡¨âãà¨¥­â®¢ á¬®âàïâ ­  ¢ëáè¥¥ ®¡-
à §®¢ ­¨¥ ª ª ¢ë£®¤­®¥ ¤¥«® ¢ á®æ¨ «ì­®¬ ¨ ¬ â¥à¨ «ì­®¬ á¬ëá« å. �ª®-
­®¬¨ç¥áª®¥ ¯®«®¦¥­¨¥ £®áã¤ àáâ¢¥­­ëå ã­¨¢¥àá¨â¥â®¢ â ª®¢®, çâ® ç¨á«®
¯®áâã¯ îé¨å ¡®«ìè¥, ç¥¬ ª®«¨ç¥áâ¢® ¬¥áâ, ª®â®à®¥ £®áã¤ àáâ¢¥­­ë¥ ã­¨-
¢¥àá¨â¥âë á¯®á®¡­ë ¢ë¤¥«¨âì. �®íâ®¬ã ç áâì  ¡¨âãà¨¥­â®¢, ª®â®àë¥ ­¥
¯®áâã¯¨«¨ âã¤ , ¨¤ãâ ¢ ç áâ­ë¥ ã­¨¢¥àá¨â¥âë, ¤àã£ ï ç áâì ¯®áâã¯ ¥â
¢ â¥å­¨ªã¬ë,   âà¥âìï ¯àï¬® ­ ç¨­ ¥â à ¡®â âì. � ¨¤¥ «ì­®¬ á«ãç ¥
«î¡®© ¯¥àã ­áª¨© ã­¨¢¥àá¨â¥â ¤®«¦¥­ ®¡ãç âì á¯¥æ¨ «¨áâ®¢ £ã¬ ­¨â à-
­®£®, ¥áâ¥áâ¢¥­­®-­ ãç­®£® ¨ ¨­¦¥­¥à­®£® ¯à®ä¨«ï. � ¬ ¤®«¦­ë ¤ ¢ âì
¨­â¥£à «ì­®¥ ®¡à §®¢ ­¨¥, ®¡¥á¯¥ç¨¢ îé¥¥ £ à¬®­¨ç­®¥ à §¢¨â¨¥ áâã¤¥­-
â®¢. �®á«¥ ®ª®­ç ­¨ï ªãàá  ®¡ãç¥­¨ï ®­¨ ¤®«¦­ë ¡ëâì á¯®á®¡­ë¬¨ á -
¬®áâ®ïâ¥«ì­® ¯à¨®¡à¥â âì §­ ­¨ï. �â®â ¢§£«ï¤ ­  ¢ëáèãî èª®«ã ¢®§­¨ª
¥é¥ ¢ 1551 £®¤ã, ª®£¤  ¯® ãª §ã ¨á¯ ­áª®£® ª®à®«ï � à«®á  V ¢ áâ®«¨æ¥
�¥àã, £®à®¤¥ �¨¬¥ ¡ë« á®§¤ ­ Universidad Nacional Mayor de San Marcos
¨ ¡ë« ãâ¢¥à¦¤¥­ ¥£® ãáâ ¢. �®áâã¯ îé¨¥ ¢ ¯¥àã ­áª¨© ã­¨¢¥àá¨â¥â ¯à®-
å®¤ïâ ¢áâã¯¨â¥«ì­ë¥ â¥áâë, à¥§ã«ìâ âë ª®â®àëå ®¡à ¡ âë¢ îâáï ���.
�® § ¬ëá«ã á®§¤ â¥«¥© íâ®© á¨áâ¥¬ë ®­  ¤®«¦­  ¡ë«  ¨áª«îç¨âì á«ãç ¨
­¥¤®¡à®á®¢¥áâ­®£® ¯®¢¥¤¥­¨ï  ¡¨âãà¨¥­â®¢ ¨ ¯à¥¯®¤ ¢ â¥«¥©, ¢å®¤ïé¨å ¢
á®áâ ¢ ¯à¨¥¬­®© ª®¬¨áá¨¨. �¥¬ ­¥ ¬¥­¥¥, §  ¬­®£¨¥ £®¤ë ¡ë«® § ä¨ªá¨-
à®¢ ­® §­ ç¨â¥«ì­®¥ ç¨á«® ­ àãè¥­¨© ­  ¢áâã¯¨â¥«ì­®¬ íª§ ¬¥­¥. �¥ª®-
â®àë¥ ¯®áâã¯ îé¨¥ ¯®ªã¯ îâ § à ­¥¥ ¢®¯à®áë, ª®â®àë¥ ¢å®¤ïâ ¢ á®áâ ¢
â¥áâ®¢. �àã£¨¥ ¯®«ì§ãîâáï è¯ à£ «ª ¬¨. �à¥âì¨ ¯ëâ îâáï ®¡¢®¤¨âì ªàã-
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¦®çª®¬ ®â¢¥âë á«ãç ©­ë¬ ®¡à §®¬. � íâ¨¬ ¯ëâ îâáï ¡®à®âìáï â¥¬, çâ®
à áá ¦¨¢ îâ  ¡¨âãà¨¥­â®¢ ¯® ®¤­®¬ã,   ¯à¥¯®¤ ¢ â¥«¨ (¯à¨¬¥à­® 4 ­ 
100  ¡¨âãà¨¥­â®¢) å®¤ïâ ¯®  ã¤¨â®à¨¨, £¤¥ ¯à®¢®¤¨âáï íª§ ¬¥­, ¨ á«¥¤ïâ
§  ¤®áâ®©­ë¬ ¯®¢¥¤¥­¨¥¬ íª§ ¬¥­ã¥¬ëå.

�®ï¢«¥­¨¥ ª®¬¯ ªâ­ëå í«¥ªâà®­­ëå áà¥¤áâ¢ ¯¥à¥¤ ç¨ ¨­ä®à¬ æ¨¨
®ª §ë¢ ¥â ¢«¨ï­¨¥ ­  à¥§ã«ìâ âë ¢áâã¯¨â¥«ì­®£® â¥áâ  ¢ ã­¨¢¥àá¨â¥â å
�¥àã. �­®£¨¥ á®áâ®ïâ¥«ì­ë¥  ¡¨âãà¨¥­âë áâ à îâáï ¯¥à¥¤ âì ¯® á®â®¢®¬ã
â¥«¥ä®­ã ¢®¯à®áë ¨§ â¥áâ®¢ ýª®¬ ­¤¥ ¯®¤¤¥à¦ª¨þ, ª®â®à ï ¦¤¥â á­ àã¦¨,
  § â¥¬ ¯®«ãç¨âì ®â ­¥¥ ¯à ¢¨«ì­ë¥ ®â¢¥âë ­  ­¨å. � ¯à¥¯®¤ ¢ â¥«¥©, ­ ¤-
§¨à îé¨å §  å®¤®¬ íª§ ¬¥­ , ¯®ª  ­¥â ¯à ¢  ®â¡¨à âì ã ¯®áâã¯ îé¨å ­ 
¢à¥¬ï íª§ ¬¥­  á®â®¢ë¥ â¥«¥ä®­ë. �®íâ®¬ã §¤¥áì ¥é¥ áãé¥áâ¢ã¥â « §¥©ª 
¤«ï  ¬®à «ì­ëå ¬®«®¤ëå «î¤¥© ¨ ¨å à®¤áâ¢¥­­¨ª®¢. �¦¨¤ ¥âáï, çâ® ¢
¡«¨¦ ©è¥¥ ¢à¥¬ï á ýí«¥ªâà®­­ë¬ ¦ã«ì­¨ç¥áâ¢®¬þ ¬®¦­® ¡ã¤¥â ¡®à®âìáï
â¥å­¨ç¥áª¨¬¨ ¨ îà¨¤¨ç¥áª¨¬¨ áà¥¤áâ¢ ¬¨.

� ã­¨¢¥àá¨â¥â å �¥àã ­¥ª®â®àë¥ ¯à¥¯®¤ ¢ â¥«¨ ¬ â¥¬ â¨ª¨, ¯®«ãç -
îé¨¥ ­¥¡®«ìèãî § à¯« âã, ¡¥àãâ ¢§ïâª¨. � ®­¨ ¤¥«ïâáï ­¥§ ª®­­ë¬¨ ¤®-
å®¤ ¬¨ á ¯à®¤ ¦­ë¬¨ ¯à¥¤áâ ¢¨â¥«ï¬¨  ¤¬¨­¨áâà æ¨¨, ª®â®àë¥ ­¥ ¤ îâ
¨å ¢ ®¡¨¤ã. � ¯®áª®«ìªã ¢§ïâ®ç­¨ç¥áâ¢® ¢¥¤¥âáï ®¯ëâ­ë¬¨ «î¤ì¬¨, ¤®-
¡¨âìáï ¨å ®áã¦¤¥­¨ï ¢ áã¤¥ ¯à ªâ¨ç¥áª¨ ­¥¢®§¬®¦­®. � à¥§ã«ìâ â¥ íâ®©
­¥§ ª®­­®© ¤¥ïâ¥«ì­®áâ¨ áâà ¤ ¥â ¯®¤£®â®¢ª  á¯¥æ¨ «¨áâ®¢ ¨§ ­ æ¨®­ «ì-
­ëå ª ¤à®¢ [2]. � íâ® ­ ­®á¨â §­ ç¨â¥«ì­ë© ãé¥à¡ ¡î¤¦¥âã áâà ­ë, â ª
ª ª ¯¥àã ­áª®¬ã ¯à ¢¨â¥«ìáâ¢ã ¯à¨å®¤¨âáï § ¯®«­ïâì ¢ ª ­á¨¨ ¢à ç¥©,
¨­¦¥­¥à®¢, ã¯à ¢«¥­æ¥¢ ¨ ¯à. ¨­®áâà ­æ ¬¨.

�âà¥¬ïáì á®åà ­¨âì ¨ ã¯à®ç¨âì á¢®¥ ¯®«¨â¨ç¥áª®¥ £®á¯®¤áâ¢® ¢ �¦­®©
�¬¥à¨ª¨, ¢« áâ¨ ��� ä¨­ ­á¨àãîâ ¢ íâ¨å áâà ­ å ¯à®£à ¬¬ë ¡®àì¡ë
á ª®ààã¯æ¨¥©, ª®â®àë¥ ¤¥« îâ ¡®«ìè¥ èã¬  ¢ áà¥¤áâ¢ å ¬ áá®¢®© ¨­ä®à-
¬ æ¨¨, ç¥¬ ¯à¨­®áïâ ®éãâ¨¬ëå ¤¥©áâ¢¨â¥«ì­ëå à¥§ã«ìâ â®¢. � íâ® ­¥
ã¤¨¢¨â¥«ì­®, ¯®áª®«ìªã ª®ààã¯æ¨ï ¨ ¢§ïâ®ç­¨ç¥áâ¢® ¨¬¥îâ ¬¥áâ® ¢ ã­¨-
¢¥àá¨â¥â å ��� ¥é¥ ¢ ¡®«ìè¨å à §¬¥à å, ç¥¬ ¢ �¥àã.

�¯¨á®ª «¨â¥à âãàë
1. Corruption in the Education Sector. / Transparency International. { Working Paper

Nr.4. { 2007.
2. Berthin G. et al. Anti-Corruption and Transparency Coalitions: Lessons from Peru,

Paraguay, El Salvador and Bolivia. { Casals & Associates, Inc. { August 2005. { 61
p.
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� è¨¬ á®¢à¥¬¥­­¨ª ¬, ª®â®àëå ¬ë çâ¨¬ ª ª ç¨â â¥«¥©, á®®¡é ¥¬, çâ®
¢ ¬ ¥ | ¨î­¥ ¬¥áïæ¥ á.£. ¢ëå®¤¨â ¢ á¢¥â ®¤¨­­ ¤æ âë© ­®¬¥à ¦ãà­ « 
ý�à®¡«¥¬ë â¥®à¨¨ ¨ ¬¥â®¤¨ª¨ ®¡ãç¥­¨ïþ á ¡®£ âë¬ ­ ¡®à®¬ áâ â¥©­®£®
¬ â¥à¨ «  ¯® ¢á¥¬ ¥£® àã¡à¨ª ¬ (®¡ê¥¬ ­®¬¥à  ¦ãà­ «  ¢®§à®á ¤® 245 áâà.,
¢ ¦ãà­ «¥ ãç áâ¢ãîâ ¡®«¥¥ 50 à®áá¨©áª¨å ¨ § àã¡¥¦­ëå  ¢â®à®¢ á ã¤¨¢¨-
â¥«ì­ë¬ ¯®¤¡®à®¬ á ¬¨å  ¢â®à®¢ | ®â èª®«ì­®£® ãç¨â¥«ï ¤®  ª ¤¥¬¨ª 
��� ¨ ���).

� ¢ëå®¤®¬ ®¤¨­­ ¤æ â®£® ­®¬¥à  ¦ãà­ «  ¬®¦­® áç¨â âì, çâ® ¦ãà-
­ « ý�à®¡«¥¬ë â¥®à¨¨ ¨ ¬¥â®¤¨ª¨ ®¡ãç¥­¨ïþ ¤®áâ®©­® ¯à®è¥« á¢®© ã¦¥
11-«¥â­¨© ¯ãâì (¥á«¨ ãç¥áâì, çâ® §  íâ®â ¯¥à¨®¤ ¨§¤ ­¨ï ¡ë«® ®¯ã¡«¨-
ª®¢ ­® ¡®«¥¥ 550 áâ â¥© à®áá¨©áª¨å ¨ § àã¡¥¦­ëå  ¢â®à®¢), ¢®¯«®é ï á
1997£. ®á­®¢­ãî ¨¤¥î ¥£® á®§¤ ­¨ï ¨ ª®­æ¥¯âã «ì­ãî ®á­®¢ã | ®¡ê¥¤¨-
­¨âì á¯¥æ¨ «¨áâ®¢ à §«¨ç­®£® ãà®¢­ï ¢ ®á¢¥é¥­¨¨,  ­ «¨§¥ ¨ ªà¨â¨ç¥áª®©
®æ¥­ª¨ à¥è¥­¨ï ¬­®£¨å § ¤ ç ¯® ¯à®¡«¥¬ ¬ â¥®à¨¨ ¨ ¬¥â®¤¨ª¨ ®¡ãç¥­¨ï,
¯® ¬¥â®¤®«®£¨¨ ¯¥¤ £®£¨ª¨, ¯® ä®à¬¨à®¢ ­¨î ¨­ä®à¬ æ¨®­­® | ®¡ãç î-
é¥© áà¥¤ë ¨ ¯® ¨á¯®«ì§®¢ ­¨î ¡®£ â¥©è¥£® ®â¥ç¥áâ¢¥­­®£® ¨ § àã¡¥¦­®£®
¯¥¤ £®£¨ç¥áª®£® ®¯ëâ  ¢ ¤¥«¥ á®¢¥àè¥­áâ¢®¢ ­¨ï à §«¨ç­ëå §¢¥­ì¥¢ áà¥¤-
­¥£® ¨ ¢ëáè¥£® ®¡à §®¢ ­¨ï.

�¥¦¤ã­ à®¤­ë© à¥¤ ªæ¨®­­ë© á®¢¥â ¦ãà­ «  ¨ ¥£® à¥¤ ªæ¨®­­ ï ª®«-
«¥£¨ï áç¨â ¥â, çâ® á ¢ëå®¤®¬ ¤¥áïâ®£® ­®¬¥à  ¦ãà­ «  ý�à®¡«¥¬ë â¥®à¨¨
¨ ¬¥â®¤¨ª¨ ®¡ãç¥­¨ïþ ¯à®¨§®è¥« áãé¥áâ¢¥­­® ª ç¥áâ¢¥­­ë© ¯¥à¥å®¤ ¦ãà-
­ «  ­  ãà®¢¥­ì äã­¤ ¬¥­â «ì­®£®, ­ ãç­®-â¥®à¥â¨ç¥áª®£® ¨ ¬¥â®¤¨ç¥á-
ª®£® ¦ãà­ « , ¨¬¥îé¥£® ã¦¥ á¢®¥ ­ ãç­®¥ «¨æ®, è¨à®ª¨© ªàã£ ç¨â â¥«¥©,
  £« ¢­®¥, á¢®¥ ç¥âª® ®¯à¥¤¥«¨¢è¥¥áï ¬¥áâ® áà¥¤¨ ¢¥¤ãé¨å ®â¥ç¥áâ¢¥­­ëå
¨ § àã¡¥¦­ëå ¦ãà­ «®¢ ¯® ¢®¯à®á ¬ â¥®à¨¨ ¨ ¬¥â®¤¨ª¨ ®¡ãç¥­¨ï. � ¤®
®á®¡® ®â¤ âì ¤ ­ì ¨ ¤®«¦­®¥ â®¬ã, çâ® ¢ëå®¤ ¦ãà­ «  ­  â ª®© ¤®áâ®©­ë©
¨ ¯®çâ¥­­ë© ãà®¢¥­ì áâ « ¢®§¬®¦­ë¬ ¨áª«îç¨â¥«ì­® ¡« £®¤ àï á®¤¥©áâ-
¢¨î ã¤¨¢¨â¥«ì­ëå áâ à â¥«¥© ¦ãà­ « , ç¥© £®«®á ¯à ¢¤ë ¨ ç¥áâ¨ ¯à¨¤ ¥â
­¥¬ «ë¥ á¨«ë ¨ ã¢¥à¥­­®áâì ¢ ­ è¥¬ ¯à®á¢¥â¨â¥«ìáª®¬ ¤¥«¥. �¡à â¨¬áï
ª ä ªâ ¬ ¨ åà®­¨ª¥, à áªàë¢ îé¨¥ ¢ ¦­ë¥ áâ®à®­ë ¢§à®á«¥­¨ï ¦ãà­ « 
¨ ¥£® ä®à¬¨à®¢ ­¨ï:

1. � ª, ¢ ¯ïâ®¬ ­®¬¥à¥ ­ è¥£® ¦ãà­ «  ¯®ï¢¨« áì ¯¥à¢ ï áâ âìï  ª -
¤¥¬¨ª  ��� �.�. �¨ª®«ìáª®£® ¯®¤ ­ §¢ ­¨¥¬ ý�¢â®¡¨®£à ä¨ç¥áª¨¥ § -
¬¥âª¨þ, ª®â®à ï ¤ «  ¤®à®£ã ã¦¥ á«¥¤ãîé¨¬ áâ âìï¬ ¯®¤ â¥¬ ¦¥ ­ §¢ -
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­¨¥¬ ¢ ­®¬¥à å ü6{ü11, çâ® ¯®§¢®«¨«® ¢ëáâà®¨âì ã¤¨¢¨â¥«ì­ãî ª àâ¨­ã
¦¨§­¨ «î¤¥© ¢ �®áá¨¨ ã¦¥ á ­ ç «  ¤¢ ¤æ â®£® ¢¥ª  ¨ ¤® ¯¥à¥áâà®©ª¨
¢á¥© á®¢¥âáª®© í¯®å¨. �®«®â­® áâ â¥© áâà®¨âáï ­   ¢â®¡¨®£à ä¨ç¥áª®© ®á-
­®¢¥ ¨ â®ç­ëå ä ªâ å, çâ® ¤ ¥â ç¨â â¥«î ®¡à §­® çã¢áâ¢®¢ âì ¨ ¢¨¤¥âì,
á®¯¥à¥¦¨¢ âì ¨  ­ «¨§¨à®¢ âì ®¯¨áë¢ ¥¬ë¥ á®¡ëâ¨ï á ãç¥â®¬ ¢à¥¬¥­¨ ¨
í¯®å¨.

2. � á¢®î ®ç¥à¥¤ì, ¢ è¥áâ®¬ ­®¬¥à¥ ­ è¥£® ¦ãà­ «  â ª¦¥ ¯®ï¢¨« áì
¯¥à¢ ï áâ âìï  ª ¤¥¬¨ª  ��� �®«ï£¨­  �.�. ¯®¤ ­ §¢ ­¨¥¬ ý�« áá¨-
ç¥áª®¥ ¨«¨ à¥ «ì­®¥: ¢ç¥à , á¥£®¤­ï, § ¢âà þ. �â âìï ¯® á¢®¥¬ã á®¤¥à¦ -
­¨î ­ áâ®«ìª® ¢§¢®«­®¢ «  à¥¤ ªæ¨®­­ë© á®¢¥â á¢®¥© ¨áâ®à¨ç¥áª®© ­®¢ìî
¨ äã­¤ ¬¥­â «ì­®áâìî, çâ® ¡ë«® ¯à¨­ïâ® à¥è¥­¨¥ á®§¢ãç­® ­ §¢ ­¨î
áâ âì¨ �.�. �®«ï£¨­  ¨§¬¥­¨âì áâàãªâãàã à §¤¥«®¢ ¦ãà­ «  ¨ ¢¢¥áâ¨
­®¢ë© à §¤¥« ¦ãà­ «  á ­ §¢ ­¨¥¬ ý�®áá¨©áª®¥ ®¡à §®¢ ­¨¥: ¢ç¥à , á¥-
£®¤­ï, § ¢âà þ. � ¯®á«¥¤ãîé¨å á¢®¨å ¯ã¡«¨ª æ¨ïå ¢ ­®¬¥à å ¦ãà­ « 
ü7{ü11  ¢â®à ¯à¨¢­¥á ¢á¥ â®, çâ® ï¢«ï¥âáï ¡®«ìè®© à¥¤ª®áâìî | ®£à®¬-
­ë© ä ªâ®«®£¨ç¥áª¨© ¬ â¥à¨ «, ª á îé¨©áï àãááª®© èª®«ë ¨ ¥¥ à §¢¨â¨¥
¢ à §­ë¥ í¯®å¨ ¨ ¢à¥¬¥­ . �®«¥¥ â®£®, ¢® ¢á¥å ¨¬¥îé¨åáï ¯ã¡«¨ª æ¨ïå
®¡­ àã¦¨¢ îâáï ­¥¬ «® ¨­â¥à¥á­ëå ¨ ­®¢ëå ¨áâ®à¨ç¥áª¨å ä ªâ®¢, à á-
ªàë¢ îé¨å áãâì àãááª®£® ¯à®á¢¥é¥­¨ï, àãááª®© ªã«ìâãàë ¨ â¥å, ç¥© ¢ª« ¤
¢ ­ à®¤­®¥ ®¡à §®¢ ­¨¥ ­¥®æ¥­¨¬®.

3. �á®¡®¥ ¬¥áâ® ¢ ­ è¥¬ ¦ãà­ «¥ ®â¢®¤¨âáï áâ âìï¬ ç«¥­ -ª®àà¥á-
¯®­¤¥­â  ���, �.�. �ã¤àï¢æ¥¢  (ü4, ü7{ü10). � ª ¦¤®© ¨§ ­¨å ¤ ¥âáï
®¯¨á ­¨¥ ¬­®£¨å áâ®à®­ á¨áâ¥¬ë ¯à¥¯®¤ ¢ ­¨ï ¬ â¥¬ â¨ª¨, ¯®áâà®¥­­®©
¨ à §à ¡®â ­­®© ­  ®á­®¢¥ á¢®¥£® çãâª®£® ¢¨¤¥­¨ï, ¢ëá®ª®£® ¯à®ä¥áá¨®-
­ «¨§¬ , ªã«ìâãàë ¨ ¡®«ìè®£® ¯¥¤ £®£¨ç¥áª®£® ®¯ëâ . �«¥¤ã¥â ®á®¡® ®â-
¬¥â¨âì, ¢® ¢á¥å áâ âìïå �.�. �ã¤àï¢æ¥¢ , ¯®ï¢¨¢è¨åáï ¢ ­ è¥¬ ¦ãà­ «¥,
¤®¬¨­¨àãîé¨¬ ¬®â¨¢®¬ ï¢«ï¥âáï ­à ¢áâ¢¥­­®¥ ¢®á¯¨â ­¨¥ ¬®«®¤®£® ¯®-
ª®«¥­¨ï. �­ë¬¨ á«®¢ ¬¨, ®¡à §®¢ ­¨¥ ¨ ­à ¢áâ¢¥­­®áâì | íâ®â â®â ®áâ®¢,
­  ª®â®à®¬ ¤®«¦­  áâà®¨âáï ¨ ¤¥à¦ âìáï ¢áï ­ è  á¨áâ¥¬  ®¡à §®¢ ­¨ï
¢ �®áá¨¨,   â ª¦¥ ¡«¨¦­¥£® ¨ ¤ «ì­¥£® § àã¡¥¦ìï ¢ª«îç ï ¢á¥ ¥¥ §¢¥­ìï,
¢ â®¬ ç¨á«¥, ¨ ¬ â¥¬ â¨ç¥áª®¥ ®¡à §®¢ ­¨¥ ¢ ç áâ­®áâ¨.

�âà ¤­®, çâ® ¢® ¢á¥å ­®¬¥à å ¦ãà­ «  ý�à®¡«¥¬ë â¥®à¨¨ ¨ ¬¥â®¤¨ª¨
®¡ãç¥­¨ïþ áâ âì¨  ª ¤¥¬¨ª  ��� �.�. �¨ª®«ìáª®£®, ç«¥­ -ª®àà¥á¯®­¤¥­-
â  ��� �.�. �ã¤àï¢æ¥¢  ¨  ª ¤¥¬¨ª  ��� �.�. �®«ï£¨­  ¯¥ç â îâáï
ã¦¥ ¢¬¥áâ¥, çâ® ­¥á®¬­¥­­® à ¤ã¥â ç¨â â¥«ï, â.ª. ¢ áâ âìïå áâ®«ì ¯®-
ç¥â­ëå  ¢â®à®¢ ¬ áâ¥àáª¨ ¯®¤ îâáï ¨ à áªàë¢ îâáï à §«¨ç­ë¥ áâ®à®­ë
áâ ­®¢«¥­¨ï ¨ à §¢¨â¨ï �®áá¨©áª®£® ®¡à §®¢ ­¨ï ¨ ­ ãª¨. � ª¨¬ ®¡à §®¬,
¯®ï¢«¥­¨¥ ¢ ¦ãà­ «¥ áâ â¥© | ý«¥â®¯¨á¥©þ �.�. �¨ª®«ìáª®£®, �.�. �ã¤-
àï¢æ¥¢  ¨ �.�. �®«ï£¨­ , ­ ¯¨á ­­ëå á¢¥â«ë¬¨ ã¬ ¬¨ ¨ ¤®¡àë¬ á¥à¤-
æ¥¬, ¨å á¯®¤¢¨¦­¨ç¥áâ¢® ¢ ¯à®á¢¥â¨â¥«ìáª®© ¤¥ïâ¥«ì­®áâ¨ ¢ ®¡à §®¢ ­¨¨
¯®§¢®«ï¥â áç¨â âì, çâ® ¢¥áì ¦ãà­ «, ¨ ¢ ç áâ­®áâ¨ � §¤¥« 4 ý�®áá¨©áª®¥
®¡à §®¢ ­¨¥: ¢ç¥à , á¥£®¤­ï, § ¢âà þ, áâ « ¢ ¦­ë¬ ­à ¢áâ¢¥­­ë¬ ®áâ®¢®¬
¢á¥£® ¦ãà­ « , çâ® ¯®§¢®«ï¥â ç¨â â¥«î ¡®«¥¥ §à¨¬® ¢¨¤¥âì ¬­®£¨¥ ¢ ¦-
­ë¥ ¯¥à¥¬¥­ë ­  ­¨¢¥ ¢ëáè¥£® ¨ áà¥¤­¥£® ®¡à §®¢ ­¨ï ¨ ¨å ®æ¥­¨¢ âì á
¯®§¨æ¨¨ ã¦¥ ­®¢ëå âà¥¡®¢ ­¨© á ãç¥â®¬ ¨áâ®à¨¨ à §¢¨â¨ï à®áá¨©áª®£® ¨
§ àã¡¥¦­®£® ®¡à §®¢ ­¨ï ¢ æ¥«®¬.
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�®¢¨ª �.�.
�¥«®àãááª¨© £®áã¤ àáâ¢¥­­ë© ¯¥¤ £®£¨ç¥áª¨© ã­¨¢¥àá¨â¥â ¨¬¥­¨

� ªá¨¬  � ­ª 
�¨­áª, ã«. �®¢¥âáª ï, ¤. 18, ª ä¥¤à  ¯à¨ª« ¤­®© ¬ â¥¬ â¨ª¨ ¨

¨­ä®à¬ â¨ª¨
�¥«.: 2277783, e-mail: novik@bspu.unibel.by

�à¨  ­ «¨§¥ ¯à®ä¥áá¨®­ «ì­®© ¤¥ïâ¥«ì­®áâ¨ ãç¨â¥«ï ­¥«ì§ï à áá¬ â-
à¨¢ âì ¨§®«¨à®¢ ­­® ¯à®æ¥áá ä®à¬¨à®¢ ­¨ï ¯à®ä¥áá¨®­ «ì­ëå ª ç¥áâ¢
®â á®¤¥à¦ ­¨ï ¯à®ä¥áá¨®­ «ì­®© ¤¥ïâ¥«ì­®áâ¨.

�ç¥¡­ë¥ ¯« ­ë ¨ ¯à®£à ¬¬ë ®¯à¥¤¥«ïîâ æ¥«¨, § ¤ ç¨ ¨ ãà®¢¥­ì ®¡-
à §®¢ ­¨ï ¬®«®¤®£® á¯¥æ¨ «¨áâ  ¢ ã­¨¢¥àá¨â¥â¥. � ç¥áâ¢  «¨ç­®áâ¨ ¡ã-
¤ãé¥£® ãç¨â¥«ï ä®à¬¨àãîâáï ¢ ¯à®æ¥áá¥ ®¡ãç¥­¨ï ¢á¥¬ ¯à¥¤¬¥â ¬, ­®
®¡ãç¥­¨¥ áâã¤¥­â®¢ ¯¥¤ £®£¨ª¥ ¨ ¬¥â®¤¨ª¥ ¯à¥¯®¤ ¢ ­¨ï ¬ â¥¬ â¨ª¥ á ¯¥¤-
¯à ªâ¨ª®© ï¢«ï¥âáï ¢ íâ®¬ ¤¥«¥ ¯¥à¢®áâ¥¯¥­­ë¬¨.

�®­ïâ¨ï ýíâ¨ª þ, ý­à ¢áâ¢¥­­®áâìþ, ý¬®à «ìþ ç áâ® ®â®¦¤¥áâ¢«ïîâáï.
�¤­ ª®, á«¥¤ã¥â ¯®¬­¨âì, çâ® ýíâ¨ª þ à áá¬ âà¨¢ ¥âáï ª ª ­ ãª  ® ¬®-
à «¨, ý¬®à «ìþ áç¨â ¥âáï ã¡¥¦¤¥­¨¥¬ ç¥«®¢¥ª , ý­à ¢áâ¢¥­­®áâìþ ç é¥
®â­®áïâ ª ¯®¢¥¤¥­¨î «î¤¥©.

�®¥¤¨­¥­¨¥ ¯®­ïâ¨© ý®¡à §®¢ ­¨¥þ ¨ ý­à ¢áâ¢¥­­®áâìþ ®á®¡¥­­® ¢ ¦-
­® ¢ ¯®¤£®â®¢ª¥ ãç¨â¥«ï. �§¢¥áâ­®, çâ® ¡ã¤ãé¨© ãç¨â¥«ì ¤®«¦¥­ ¡ëâì ­¥
â®«ìª® ¢ëá®ª®®¡à §®¢ ­­ë¬ ç¥«®¢¥ª®¬, ­® ¨ ¢ëá®ª®­à ¢áâ¢¥­­ë¬. �®à-
¬¨à®¢ ­¨¥ ¯à®ä¥áá¨®­ «ì­®© ªã«ìâãàë ¡ã¤ãé¥£® ãç¨â¥«ï ¢ª«îç ¥â ¢ á¥¡ï
¨ ä®à¬¨à®¢ ­¨¥ ­à ¢áâ¢¥­­®áâ¨.

�®â ¯®ç¥¬ã ¢ ¯à¥¯®¤ ¢ ­¨¨ ¬ â¥¬ â¨ª¨, ¯à¥¤¬¥â  ¢ëá®ª®£® ãà®¢­ï  ¡-
áâà ªæ¨¨, ¤«ï ãç¨â¥«ï ®á®¡¥­­® ¢ ¦­® ¢ ®¡ãç¥­¨¨ ãç é¨åáï ¯à®ï¢«ïâì
ã¬¥«®¥ á®ç¥â ­¨¥ â ªâ  ¨ ªà¨â¨ç­®áâ¨;
{ ¢¥¦«¨¢®áâ¨ ¨ ¯à¨­æ¨¯¨ «ì­®áâ¨;
{ á¯à ¢¥¤«¨¢®áâ¨ ¨ ¡¥áª®¬¯à®¬¨áá­®áâ¨;
{ £¨¡ª®áâ¨ ¨ ¯àï¬®âë;
{ ¤®áâã¯­®áâ¨ ®¡êïá­¥­¨ï ¨ ­ ãç­®áâ¨ ¨§«®¦¥­¨ï ¬ â¥à¨ « ;
{ ¯à®áâ®âë ¨ ­¥áâ ­¤ àâ­®áâ¨ ¬ëè«¥­¨ï;
{ «î¡¢¨ ª ãç é¨¬áï ¨ âà¥¡®¢ â¥«ì­®áâ¨ ª ­¨¬.
{ «î¡¢¨ ª ¬ â¥¬ â¨ª¥ ¨ ¯à ¢¨«ì­®£® ¯®­¨¬ ­¨ï à®«¨ ¨ ¬¥áâ  íâ®£® ¯à¥¤-

¬¥â  ¢ á¨áâ¥¬¥ ­ ãª;
{ ¢ ¦­® á®ç¥â ­¨ï ã¬¥­¨ï á«ãè âì ¨ ­¥ âà â¨âì ¢à¥¬ï ãà®ª  ¢¯ãáâãî;
{ ã¬¥­¨¥ ®¡êïá­ïâì ¨ ­ ãç¨âì ãç é¨åáï ¤ã¬ âì ¨ ¤®¤ã¬ë¢ âì ­®¢ë¥ ¯®-

«®¦¥­¨ï á ¬®áâ®ïâ¥«ì­®, ¢®á¯¨âë¢ âì «î¡®¢ì ª ¯à®ä¥áá¨¨ ãç¨â¥«ï.
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�®à¬¨à®¢ ­¨î â ª¨å ã¬¥­¨© ãç¨â¥«ï ¯®á¢ïâ¨«¨ á¢®¨ ¨áá«¥¤®¢ ­¨ï
¬­®£¨¥ ãç¥­ë¥.

� ¨å ç¨á«¥ �®¢¨ª �.�., �­ ­ç¥­ª® �.�., �ãæ ­®¢¨ç �.�., �¥«ì­¨ª®¢
�.�., �ª â¥æª¨© �.�., �®£ ­®¢áª¨© �.�., � ¤ìª®¢ �.�.

�à ¢áâ¢¥­­®áâì ï¢«ï¥âáï ®¤­®© ¨§ ç¥àâ å à ªâ¥à  ¡ã¤ãé¥£® ãç¨â¥«ï,
®á­®¢­ë¬¨ ç¥àâ ¬¨ ª®â®à®£® ï¢«ïîâáï «¨ç­ ï ¯®§¨æ¨ï ª ¨§ãç ¥¬ë¬ â¥-
®à¨ï¬, § ª®­ ¬, ¯®«®¦¥­¨ï¬ ¨ ä ªâ ¬; áâà¥¬«¥­¨¥ ª á®¢¥àè¥­áâ¢®¢ ­¨î
¯¥¤ £®£¨ç¥áª®£® ¬ áâ¥àáâ¢ , á ¬®®¡à §®¢ ­¨î; ¯®¨áª ¯ãâ¥© á®¢¥àè¥­áâ¢®-
¢ ­¨ï ¬¥â®¤®¢, ¯à¨¥¬®¢ à ¡®âë á ãç é¨¬¨áï ¯à¨ ®¡ãç¥­¨¨ ¬ â¥¬ â¨ª¥;
£®â®¢­®áâì ¯à¨©â¨ ­  ¯®¬®éì ãç é¥¬ãáï, ª®â®àë© § âàã¤­ï¥âáï ¢ ¯®-
­¨¬ ­¨¨ ¬ â¥¬ â¨ç¥áª®£® ¬ â¥à¨ « ; â¥à¯¥«¨¢ë© ¯®¨áª ¢ ¢ë¡®à¥ à æ¨-
®­ «ì­®£® à¥è¥­¨ï, ¯®áâà®¥­¨ï ­ ¨¡®«¥¥ ­ £«ï¤­®£® ç¥àâ¥¦ ; áâà¥¬«¥­¨¥
ª ¢ àì¨à®¢ ­¨î ¯à¨¥¬®¢ à ¡®âë ¯à¨ ¨§ãç¥­¨¨ âàã¤­ëå ¤«ï ¢®á¯à¨ïâ¨ï
ãç é¨¬¨áï â¥¬ ªãàá  ¬ â¥¬ â¨ª¨ ¨ â. ¤.

�à¨¢¥¤¥­­ë¥ ç¥àâë å à ªâ¥à  ï¢«ïîâáï á« £ ¥¬ë¬¨ ®á­®¢ ¬¥â®¤¨ç¥á-
ª®© ªã«ìâãàë ãç¨â¥«ï, ¢ª«îç îé¥© ¬¥â®¤¨ç¥áª¨¥ §­ ­¨ï, ã¬¥­¨ï ¨ ­ -
¢ëª¨, â.¥. â¥ ª®¬¯®­¥­âë, ¡¥§ ª®â®àëå ãç¨â¥«ì ¬ â¥¬ â¨ª¨ á®áâ®ïâìáï ­¥
¬®¦¥â.

�á­®¢ë ¬¥â®¤¨ç¥áª®© ªã«ìâãàë ¢®á¯¨âë¢ îâáï ã áâã¤¥­â®¢ ¢ ¯¥à¨®¤
ª ª ¯àï¬®£® â ª ¨ ª®á¢¥­­®£® ®¡ãç¥­¨ï ¬¥â®¤¨ç¥áª¨¬ ã¬¥­¨ï¬. � §¢¨-
â®áâì ¨ ®¯à¥¤¥«¥­­ ï ¢ëà ¦¥­­®áâì íâ¨å ª®¬¯®­¥­â®¢ ®¯à¥¤¥«ïîâ ¢ëá®-
ª¨© ãà®¢¥­ì £®â®¢­®áâ¨ á¯¥æ¨ «¨áâ . �®¤ £®â®¢­®áâìî áâã¤¥­â®¢ ¢ ¡ã¤ã-
é¥© à ¡®â¥ ãç¨â¥«ï ¬ â¥¬ â¨ª¨ ¬ë ¯®­¨¬ ¥¬ ¨§¡¨à â¥«ì­ãî ¯à®£­®§¨àã-
¥¬ãî  ªâ¨¢­®áâì ­  áâ ¤¨¨ ®¡ãç¥­¨ï ¢ ¯¥¤ £®£¨ç¥áª®¬ ¢ã§¥, ­ áâà ¨¢ î-
éãî «¨ç­®áâì ­  ¡ã¤ãéãî ¤¥ïâ¥«ì­®áâì ¢ á¨áâ¥¬¥ ­ à®¤­®£® ®¡à §®¢ ­¨ï.
�ëà §¨â¥«¥¬ ­¥®¡å®¤¨¬®£® ãà®¢­ï ¬¥â®¤¨ç¥áª®© £®â®¢­®áâ¨ ï¢«ï¥âáï ¬¥-
â®¤¨ç¥áª ï ªã«ìâãà .

�®¢ëè¥­­ë© ¨ ®¡ï§ â¥«ì­ë© ãà®¢­¨ ¬¥â®¤¨ç¥áª®© £®â®¢­®áâ¨ áâã¤¥­-
â®¢ áç¨â ¥¬ ¡ §®¢ë¬¨ ¢ áâ ­®¢«¥­¨¨ ¯¥¤ £®£¨ç¥áª®£® ¬ áâ¥àáâ¢  ãç¨â¥«ï
¢ æ¥«®¬. � ç «ì­ë© ãà®¢¥­ì ¯à¨®¡à¥â ¥¬ëå ®á­®¢ ¬¥â®¤¨ç¥áª®© ªã«ìâãàë
¤®«¦­ë ¯à®©â¨ ¢á¥ áâã¤¥­âë ¤«ï ¤®áâ¨¦¥­¨ï á«¥¤ãîé¥£® ¡®«¥¥ ¢ëá®ª®£®
ãà®¢­ï.

�¡ï§ â¥«ì­ë© ¨ ¯®¢ëè¥­­ë© ãà®¢­¨ ®á­®¢ ¬¥â®¤¨ç¥áª®© ªã«ìâãàë ¡ã-
¤ãé¥£® ãç¨â¥«ï ï¢«ïîâáï ¡ §®© ¤«ï à §¢¨â¨ï ¨å â¢®àç¥áª¨å ã¬¥­¨© ¨
á¯®á®¡­®áâ¥©.
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�¤¨­æ®¢ �.�.
�®áª®¢áª ï £®áã¤ àáâ¢¥­­ ï îà¨¤¨ç¥áª ï  ª ¤¥¬¨ï (����)

e-mail: sodintsov@mail.ru

\...�¡à §®¢ ­¨¥ ¡¥§ ¢®á¯¨â ­¨ï ¥áâì ¤¥«® «®¦­®¥ ¨ ®¯ á­®¥. �­® á®§¤ ¥â
ç é¥ ¢á¥£® «î¤¥© ¯®«ã®¡à §®¢ ­­ëå, á ¬®¬­¨â¥«ì­ëå ¨ § ­®áç¨¢ëå

ª àì¥à¨áâ®¢: ®­® à §¢ï§ë¢ ¥â ¨ ¯®®éàï¥â ¢ ç¥«®¢¥ª¥ ý¢®«ª þ"

�.�. �«ì¨­ [1]

� ­ áâ®ïé¥¥ ¢à¥¬ï ¢¢¥¤¥­ ª ¨á¯®«­¥­¨î ­ æ¯à®¥ªâ ý�¡à §®¢ ­¨¥þ, ¨á-
¯®«­¥­¨¥ ª®â®à®£® ¢ë§ë¢ ¥â ¯®âà¥¡­®áâì ¬®¤¥à­¨§ æ¨¨ á ¬®© á¨áâ¥¬ë ®¡-
à §®¢ ­¨ï. � â¥¬ ­¥ ¬¥­¥¥ £« ¢­ë¥, ¯¥à¢®áâ¥¯¥­­ë¥ § ¤ ç¨ ®¯à¥¤¥«ïîâáï
à®áá¨©áª®© íª®­®¬¨ª®©, ª®â®à ï á¥£®¤­ï ¯à¥¦¤¥ ¢á¥£® ­ã¦¤ ¥âáï ¢ ª ¤-
à å ¨­¦¥­¥à­®-â¥å­¨ç¥áª¨å á¯¥æ¨ «¨áâ®¢. � ¤®ªã¬¥­â å, ®¯à¥¤¥«ïîé¨å
á®æ¨ «ì­ë© § ª § £®áã¤ àáâ¢ , ¢ë¯ãáª­¨ªã â¥å­¨ç¥áª®£® ¢ã§  ¯à¥¤êï¢«ï-
îâáï ¢ëá®ª¨¥ âà¥¡®¢ ­¨ï ­¥ â®«ìª® ª ãà®¢­î ¯à®ä¥áá¨®­ «ì­ëå §­ ­¨©
¨ ã¬¥­¨©, ­® ¨ ª ¯à®ä¥áá¨®­ «ì­®-§­ ç¨¬ë¬ ª ç¥áâ¢ ¬ «¨ç­®áâ¨, ¢ â®¬
ç¨á«¥ ª ¥£® ­à ¢áâ¢¥­­®áâ¨.

�á«¨ â¥å­¨ç¥áª¨¥ ­ ãª¨ (®á®¡¥­­® ¬ â¥¬ â¨ª )  ¯¥««¨àãîâ ª ª â¥£®-
à¨ï¬ ¨áâ¨­ë ¨ «¦¨, £¤¥ ­¥â ¯®«ãâ®­®¢, â® â ª ï ª â¥£®à¨ï ª ª ­à ¢áâ-
¢¥­­®áâì | íâ® ®á®¡ ï ä®à¬  ®¡é¥áâ¢¥­­®£® á®§­ ­¨ï ¨ ­¥ª¨© ¢¨¤ ®¡-
é¥áâ¢¥­­ëå ®â­®è¥­¨© (¬®à «ì­ë¥ ®â­®è¥­¨ï). �¤¨­ ¨§ ®á­®¢­ëå á¯®-
á®¡®¢ à¥£ã«ïæ¨¨ ¤¥©áâ¢¨© ç¥«®¢¥ª  ¢ ®¡é¥áâ¢¥ á ¯®¬®éìî ­®à¬. � ®â-
«¨ç¨¥ ®â ¯à®áâ®£® ®¡ëç ï ¨«¨ âà ¤¨æ¨¨ ­à ¢áâ¢¥­­ë¥ ­®à¬ë ¯®«ãç îâ
¨¤¥©­®¥ ®¡®á­®¢ ­¨¥ ¢ ¢¨¤¥ ¨¤¥ «®¢ ¤®¡à  ¨ §« , á¯à ¢¥¤«¨¢®áâ¨ ¨ â.¯.
� ­ªæ¨®­¨àã¥âáï ­à ¢áâ¢¥­­®áâì «¨èì ä®à¬ ¬¨ ¤ãå®¢­®£® ¢®§¤¥©áâ¢¨ï.
� á®¦ «¥­¨î, £à ­¨æã ¬¥¦¤ã ¤®¡à®¬ ¨ §«®¬ âàã¤­® ¯à®¢¥áâ¨ ®¤­®§­ ç­®
¨ íâ  ­¥®¤­®§­ ç­®áâì ¢ë§ë¢ ¥â ªà¨§¨á. �­ § ª«îç ¥âáï ¢ ¯®áâ¥¯¥­­®©
¤¥¢ «ì¢ æ¨¨ íâ¨ç¥áª¨å ¨ ¯à ¢®¢ëå ­®à¬. �¥¢ «ì¢ æ¨ï § è«  ã¦¥ â ª ¤ -
«¥ª®, çâ® ¬­®£¨¥ íâ¨ç¥áª¨¥ ¨ ¯à ¢®¢ë¥ æ¥­­®áâ¨ ¯®â¥àï«¨ á¢®© ¯à¥áâ¨¦.
�á¥ ¡®«ìè¥ ¨ ¡®«ìè¥ ­  ¨áâ¨­­ë¥ ­à ¢áâ¢¥­­ë¥ æ¥­­®áâ¨ á¬®âàïâ, ª ª ­ 
¢á¥£® «¨èì ýªà á¨¢ë¥ à¥ç¥¢ë¥ à¥ ªæ¨¨þ, ¯®¤ ª®â®àë¬¨ áªàë¢ îâáï í£®-
¨áâ¨ç¥áª¨¥, ¬ â¥à¨ «ì­ë¥ ¨­â¥à¥áë ¨ áâï¦ â¥«ìáª¨¥ ¬®â¨¢ë ®â¤¥«ì­ëå
«¨æ ¨ £àã¯¯. �à®¨áå®¤¨â ¯ ¤¥­¨¥ ­à ¢®¢ ®¡é¥áâ¢ .

�ë¤ îé¨¥áï ¬ëá«¨â¥«¨ ¢á¥å ¢¥ª®¢ ¨ ¢á¥å ­ à®¤®¢ ¡ë«¨ ®§ ¡®ç¥­ë â -
ª¨¬ ¯ ¤¥­¨¥¬ ­à ¢®¢. � ®­¨ ¢á¥ ¯à¥¤« £ «¨ ®¤­® ¨ â®¦¥ «¥ª àáâ¢® |
§ ­ïâ¨¥ á ¬®á®¢¥àè¥­áâ¢®¢ ­¨¥¬. �ë«¨ ¨á¯¨á ­ë ¬­®£®ç¨á«¥­­ë¥ â®¬ 
¯® ¢®á¯¨â ­¨î ­à ¢áâ¢¥­­®áâ¨ «î¤¥©, £¤¥ ¯à®¯®¢¥¤®¢ «¨áì á®áâà ¤ ­¨¥ ª
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¡«¨¦­¥¬ã, «î¡®¢ì ª ý¡à âìï¬ ¬¥­ìè¨¬þ, ¯à¥¤« £ «¨áì à¥æ¥¯âë § ª «¨¢ -
­¨ï ¤ãå  ¨ ¢®«¨ ®â¤¥«ì­®£® ç¥«®¢¥ª , ¯®ª §ë¢ « áì £à ­ì ¬¥¦¤ã ­à ¢áâ-
¢¥­­ë¬ ¨ ¡¥§­à ¢áâ¢¥­­ë¬. � ¯à¨¬¥à, àãááª¨¥ ¯¨á â¥«¨ ¯à®¯®¢¥¤®¢ «¨
­à ¢áâ¢¥­­®áâì á ¬®© ¡®àì¡ë §  ç¥«®¢¥ç¥áª®¥ ¢ ç¥«®¢¥ª¥,   �.�. �¥«¨­-
áª¨©, �.�. �¥ªà á®¢, �.�. �®áâ®¥¢áª¨©, �.�. �®«áâ®© áâ «¨ á®¢¥áâìî ­ -
æ¨¨, ¯® ¢ëà ¦¥­¨î  ª ¤¥¬¨ª  �.�. �¨å ç¥¢ , ¨å ãç¥­¨ª¨ ýá¢¥àï«¨ á¢®¨
¯®áâã¯ª¨, ª ª ¯® íâ¨ç¥áª®¬ã ª ¬¥àâ®­ãþ.

�é¥ ¢ 17 ¢¥ª¥ �¥­¥ �¥ª àâ ¯®­¨¬ « ¯ £ã¡­®áâì ¯ ¤¥­¨ï ­à ¢®¢ ¤«ï æ¨-
¢¨«¨§ æ¨¨ ¨, ¢ ç áâ­®áâ¨, ¤«ï ç¥«®¢¥ª  à §ã¬­®£®, ¤ã¬ îé¥£®, ãç¥­®£®.
�® �¥ª àâã [2], ç¥«®¢¥ª ¢ á¢®¥© ¦¨§­¨ ¤®«¦¥­ ¯®« £ âìáï ­  à §ã¬. �á«¨
¦¥ ®­ ¤¥©áâ¢ã¥â ¯®¤ ¢«¨ï­¨¥¬ ¯®¡ã¦¤¥­¨©, ­¥ ¯à®ïá­¥­­ëå á¢¥â®¬ à -
§ã¬ , à §ã¬­®© ¤ãè¨, ¥£® ã¬ ¢¯ ¤ ¥â ¢ § ¡«ã¦¤¥­¨¥, çâ® ¢¥¤¥â ª ¤ãà­ë¬,
£à¥å®¢­ë¬ ¯®áâã¯ª ¬.

�á«¨ ®¯à¥¤¥«¨âì ®¡à §®¢ ­¨¥ ª ª ¯à®æ¥áá à §¢¨â¨ï ¨ á ¬®à §¢¨â¨ï
«¨ç­®áâ¨, á¢ï§ ­­ë© á ®¢« ¤¥­¨¥¬ á®æ¨ «ì­® §­ ç¨¬ë¬ ®¯ëâ®¬ ç¥«®-
¢¥ç¥áâ¢ , ¢®¯«®é¥­­ë¬ ¢ §­ ­¨ïå, ã¬¥­¨ïå, â¢®àç¥áª®© ¤¥ïâ¥«ì­®áâ¨ ¨
í¬®æ¨®­ «ì­®-æ¥­­®áâ­®¬ ®â­®è¥­¨¨ ª ¬¨àã, â® ¨§ íâ®£® ®¯à¥¤¥«¥­¨ï ï¢­®
á«¥¤ã¥â, çâ® ®¡à §®¢ ­¨¥ ¯à¥¤¯®« £ ¥â ¨ ¯à¨®¡é¥­¨¥ áâã¤¥­â  ª ­à ¢áâ¢¥­-
­ë¬ ­®à¬ ¬.

�¥£®¤­ï ¯¥à¥¤ ®¡®áâà¥­¨¥¬ £«®¡ «ì­ëå ¯à®¡«¥¬ |  â®¬­®© ¢®©­ë, £«®-
¡ «ì­ë¬¨ íª®«®£¨ç¥áª¨¬¨ ¯à®¡«¥¬ ¬¨ ¨ ¨áâ®é¥­¨¥¬ í­¥à£¥â¨ç¥áª¨å à¥-
áãàá®¢ �¥¬«¨ ª ª ­¨ª®£¤  áâ®ïâ ­  ¯¥à¢®¬ ¬¥áâ¥ § ¤ ç¨ ä®à¬¨à®¢ ­¨ï
¬®«®¤®© ­ ãç­®-â¥å­¨ç¥áª®© ¨­â¥««¨£¥­æ¨¨ ­  ®á­®¢¥ ¨¤¥ «®¢ ­à ¢áâ¢¥­-
­®áâ¨. �¢â®à íâ®© áâ âì¨ ã¡¥¦¤¥­, çâ® ­¥®¡å®¤¨¬® ¢¢¥áâ¨ ¢ �®ááâ ­¤ àâ
¢ã§®¢áª®£® ®¡à §®¢ ­¨ï íâ¨ªã. � ª¦¥ ­¥®¡å®¤¨¬® ¯®¤­ïâì ®¯« âã âàã¤ 
¯à¥¯®¤ ¢ â¥«¥© ¢ã§®¢, á¤¥« ¢ ¨å âàã¤ ¯®ç¥â­ë¬ ¨ ã¢ ¦ ¥¬ë¬, çâ®¡ë ¡ë«
¤®¢®«ì­® § ¬¥â­ë© ª®­ªãàá (®âªàëâë©!) ­  § ¬¥é¥­¨¥ íâ¨å ¤®«¦­®áâ¥©.
� ¤® ¢¥à­ãâì íâ®¬ã âàã¤ã á¬ëá«, ¤®áâ®¨­áâ¢® ¨ ­à ¢áâ¢¥­­®áâì, çâ®¡ë
¯à¥¯®¤ ¢ â¥«ì ¬®£ á ¬ ¢ë¡¨à âì ãç¥¡­ë© ¬ â¥à¨ « ¤«ï ª ¦¤®£® ª®­ªà¥â-
­®£® ¯®â®ª , ¨áå®¤ï ¨§ ®¡é¥£® áâ ­¤ àâ  ®¡à §®¢ ­¨ï, à¥ «ì­ëå ¢®§¬®¦-
­®áâ¥© áâã¤¥­â®¢ ¨ ¬®£ ¡ë ®âá¥¨¢ âì â¥å, ª®â®àë¥ ­¥ å®âïâ, ­¥ ¤®§à¥«¨
¨«¨ ­¥ ¬®£ãâ ãç¨âìáï ­  ãà®¢­¥ ¡®«ìè¨­áâ¢  áâã¤¥­â®¢ ¢ ¥£® ¯®â®ª¥. �®-
à®ç¥ £®¢®àï, âàã¤ ¯¥¤ £®£  ¤®«¦¥­ á­®¢  áâ âì â¢®àç¥áâ¢®¬,   ­¥ àãâ¨­­®©
¡îà®ªà â¨¥©.

�¯¨á®ª «¨â¥à âãàë
1. �«ì¨­ �.�. �®¡à ­¨¥ á®ç¨­¥­¨© (� 10 â.). �.3 �.: �ãááª ï ª­¨£ ,1994. { 592 á.
2. �¥ª àâ �. �®ç¨­¥­¨ï ¢ 2â. �¥à. á « â. ¨ äà ­æ. �.1 { �.: �ëá«ì,1989. áâà.
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�¦¥à¥«ì¥¢  �.�.
�®áª®¢áª¨© ¯¥¤ £®£¨ç¥áª¨© £®áã¤ àáâ¢¥­­ë© ã­¨¢¥àá¨â¥â

� ­ áâ®ïé¥¥ ¢à¥¬ï ¨¤¥â  ªâ¨¢­ë© ¯®¨áª ¯ãâ¥© ¨ ¬¥â®¤®¢ à §¢¨â¨ï
á ¬®áâ®ïâ¥«ì­®£® â¢®àç¥áª®£® ¬ëè«¥­¨ï ¢ ®¡ãç¥­¨¨. � ãç­®¥ à¥è¥­¨¥
íâ®© ¯à®¡«¥¬ë ®á­®¢ë¢ ¥âáï ­  ¯á¨å®«®£¨ç¥áª¨å â¥®à¨ïå ¬ëè«¥­¨ï, ­ 
à §¢¨â¨¨ ¨ ã£«ã¡«¥­¨¨ §­ ­¨© ® ¯á¨å®«®£¨ç¥áª¨å § ª®­®¬¥à­®áâïå ¨ ®á®-
¡¥­­®áâïå â¢®àç¥áª®© ¬ëá«¨â¥«ì­®© ¤¥ïâ¥«ì­®áâ¨.

�â­®á¨â¥«ì­® â¢®àç¥áª¨å ã¯à ¦­¥­¨© ¢ ¬¥â®¤¨ª¥ áãé¥áâ¢ãîâ ¤¢¥
ªà ©­¨¥ â®çª¨ §à¥­¨ï. �¤­¨ ¯®« £ îâ, çâ® ®¡ëç­® ãç¥­¨ª ­¥ ¬®¦¥â á ¬
áâ ¢¨âì ¯¥à¥¤ á®¡®© ¯à®¡«¥¬ã. �âáî¤  ¤¥« îâ ¢ë¢®¤, çâ® ¢ èª®«ì­ëå
ãá«®¢¨ïå ã¦¥ ¤®áâ â®ç­®, ¥á«¨ ãç¥­¨ª á¬®¦¥â à¥è¨âì £®â®¢ãî § ¤ çã,
¯à¥¤«®¦¥­­ãî ¥¬ã ãç¨â¥«¥¬. �¡ãç¥­¨¥ ¬ â¥¬ â¨ª¥ ¢ èª®«¥ ¢¯®«­¥ ¬®¦­®
¨ ­ã¦­® áâà®¨âì â ª, çâ®¡ë ®­® ¯à¥¤áâ ¢«ï«®áì ¤«ï ãç é¥£®áï á¥à¨¥© ¬ -
«¥­ìª¨å ®âªàëâ¨©, ¯à¨ ¯®¬®é¨ ª®â®àëå ã¬ ãç¥­¨ª  ¬®¦¥â ¯®¤­ïâìáï ª
¢ëáè¨¬ ®¡®¡é¥­¨ï¬.

� §«¨ç­ë¥ á¨­â¥â¨ç¥áª¨¥ ã¯à ¦­¥­¨ï ¯® á®áâ ¢«¥­¨î ãà ¢­¥­¨©, § -
¤ ç ¨ â.¯. ®¡« ¤ îâ ¤«ï ãç é¨åáï ª ç¥áâ¢ ¬¨ ­®¢¨§­ë ¨ ®à¨£¨­ «ì­®áâ¨
¯®«ãç¥­­ëå à¥§ã«ìâ â®¢, ¯®íâ®¬ã ¥áâì ¢á¥ ®á­®¢ ­¨ï ®â­¥áâ¨ ¯®¤®¡­ë¥
ã¯à ¦­¥­¨ï ª â¢®àç¥áª¨¬. �â®à ï â®çª  §à¥­¨ï á¢ï§ ­  á ®£à ­¨ç¥­-
­ë¬ â®«ª®¢ ­¨¥¬ ¯®­ïâ¨ï ý¬ â¥¬ â¨ç¥áª®¥ â¢®àç¥áâ¢®þ, ª®£¤  ¯®¤ ­¨¬
¯®­¨¬ îâ â®«ìª® ¨§ïé­®¥, ç¥¬-â® ­¥®¡ëç­®¥ à¥è¥­¨¥ ¢á¥ â®© ¦¥ £®â®¢®©
§ ¤ ç¨, á®áâ ¢«¥­­®© ª¥¬-â® ¤àã£¨¬.

�®­¥ç­® ­¥«ì§ï ®âà¨æ âì ­ «¨ç¨ï í«¥¬¥­â®¢ â¢®àç¥áâ¢  ¨ ¢ â ª®© ¯à¥-
¨¬ãé¥áâ¢¥­­®  ­ «¨â¨ç¥áª®© ¤¥ïâ¥«ì­®áâ¨, ­® ¢ ¦­® ãç¨âë¢ âì ¯à¨ ®¡ã-
ç¥­¨¨ á«¥¤ãîé¥¥ ¯®«®¦¥­¨¥: â¢®àç¥áâ¢® ¢á¥£¤  ®§­ ç ¥â á®§¨¤ ­¨¥, á¨­-
â¥§ ç¥£®-â® áãé¥áâ¢¥­­® ­®¢®£®; ­¥ ¬®¦¥â ¡ëâì ­ áâ®ïé¥£® â¢®àç¥áâ¢ 
â ¬, £¤¥ ¤¥ïâ¥«ì­®áâì ­¥ ­®á¨â, ¯à¥¦¤¥ ¢á¥£®, ª®­áâàãªâ¨¢­®£® å à ªâ¥à .
� ¦­  ¢ ¤ ­­®© á¢ï§¨ ¨ ¯á¨å®«®£¨ç¥áª ï áâ®à®­  ¢®¯à®á . � ¬®áâ®ï-
â¥«ì­® á®áâ ¢«¥­­ ï ¨ à¥è¥­­ ï § ¤ ç  § ¯®¬¨­ ¥âáï ¯®«­¥¥ ¨ ¯à®ç­¥¥,
ç¥¬ ¯à®áâ® à¥è¥­­ ï. �¤­¨¬ ¨§ ®á­®¢­ëå ¬¥â®¤¨ç¥áª¨å áà¥¤áâ¢ ¢ëáâã-
¯ ¥â ­ «¨ç¨¥ ¢ á®áâ ¢¥ ýãªàã¯­¥­­®£® ã¯à ¦­¥­¨ïþ § ¤ ­¨ï ¯® á®áâ ¢-
«¥­¨î èª®«ì­¨ª ¬¨ á¢®¨å ¯à¨¬¥à®¢, § ¤ ç, ãà ¢­¥­¨© äã­ªæ¨© ¨ â.¯.,
ã¤®¢«¥â¢®àïîé¨å ¯®áâ ¢«¥­­ë¬ ãá«®¢¨ï¬.

� ­­ë¥, ¯®«ãç¥­­ë¥ ­  áâëª¥ ®¡é¥© ¨ á®æ¨ «ì­®© ¯á¨å®«®£¨¨, ¯®ª -
§ë¢ îâ, çâ® ä®à¬¨à®¢ ­¨¥ ¬ëè«¥­¨ï ¬®¦­® áâ¨¬ã«¨à®¢ âì £àã¯¯®¢ë¬¨
¢¨¤ ¬¨ ¨­â¥««¥ªâã «ì­®© à ¡®âë. �ë«® § ¬¥ç¥­®, çâ® ª®««¥ªâ¨¢­ ï ¤¥ï-
â¥«ì­®áâì ¯® à¥è¥­¨î § ¤ ç á¯®á®¡áâ¢ã¥â ãá¨«¥­¨î ¯®§­ ¢ â¥«ì­ëå äã­ª-
æ¨© «î¤¥©, ¢ ç áâ­®áâ¨ ã«ãçè¥­¨î ¨å ¢®á¯à¨ïâ¨ï ¨ ¯ ¬ïâ¨. �­ «®£¨ç­ë¥
¯®¨áª¨ ¢ ®¡« áâ¨ ¯á¨å®«®£¨¨ ¬ëè«¥­¨ï ¯à¨¢¥«¨ ãç¥­ëå ª ¢ë¢®¤ã ® â®¬,
çâ® ¢ ­¥ª®â®àëå á«ãç ïå £àã¯¯®¢ ï ã¬áâ¢¥­­ ï à ¡®â  ¬®¦¥â á¯®á®¡áâ-
¢®¢ âì à §¢¨â¨î ¨­¤¨¢¨¤ã «ì­®£® ¨­â¥««¥ªâ . �ë«® ãáâ ­®¢«¥­®, ­ ¯à¨-
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¬¥à, çâ® ª®««¥ªâ¨¢­ ï à ¡®â  ¯®¬®£ ¥â £¥­¥à¨à®¢ ­¨î ¨ ªà¨â¨ç¥áª®¬ã
®â¡®àã â¢®àç¥áª¨å ¨¤¥©.

�¤­  ¨§ ¬¥â®¤¨ª ®à£ ­¨§ æ¨¨ ¨ áâ¨¬ã«¨à®¢ ­¨ï £àã¯¯®¢®© â¢®àç¥áª®©
¨­â¥««¥ªâã «ì­®© ¤¥ïâ¥«ì­®áâ¨ ¯®«ãç¨«  ­ §¢ ­¨¥ ¡à¥©­áâ®à¬¨­£ (¡ãª-
¢ «ì­® ý¬®§£®¢®© èâãà¬þ). �£® ¯à®¢¥¤¥­¨¥ ®á­®¢ ­® ­  á«¥¤ãîé¨å ¯à¨­-
æ¨¯ å:

{ ¤«ï à¥è¥­¨ï ­¥ª®â®à®£® ª« áá  ¨­â¥««¥ªâã «ì­ëå § ¤ ç, ¤«ï ª®â®-
àëå âàã¤­® ®âëáª âì ®¯â¨¬ «ì­®¥ à¥è¥­¨¥, à ¡®â ï ­ ¤ ­¨¬ ¨­¤¨-
¢¨¤ã «ì­®, á®§¤ ¥âáï á¯¥æ¨ «ì­ ï £àã¯¯  «î¤¥©, ¬¥¦¤ã ª®â®àë¬¨
®á®¡ë¬ ®¡à §®¬ ®à£ ­¨§ã¥âáï ¢§ ¨¬®¤¥©áâ¢¨¥, à ááç¨â ­­®¥ ­  ¯®«ã-
ç¥­¨¥ ý£àã¯¯®¢®£® íää¥ªâ þ, çâ® ã«ãçè ¥â ª ç¥áâ¢® ¨ ã¢¥«¨ç¨¢ ¥â
áª®à®áâì ¯à¨­ïâ¨ï ­ã¦­®£® à¥è¥­¨ï ¯® áà ¢­¥­¨î á ¨­¤¨¢¨¤ã «ì-
­ë¬ ¥£® ¯®¨áª®¬;

{ ¢ ¯®¤®¡­ãî £àã¯¯ã ¢ª«îç îâáï «î¤¨, ª®â®àë¥ ®â«¨ç îâáï ¤àã£ ®â
¤àã£  ¯® ¯á¨å®«®£¨ç¥áª¨¬ ª ç¥áâ¢ ¬, ¢ á®¢®ªã¯­®áâ¨ ­¥®¡å®¤¨¬ë¬
¤«ï ­ å®¦¤¥­¨ï ®¯â¨¬ «ì­®£® à¥è¥­¨ï (®¤¨­, ­ ¯à¨¬¥à, ¡®«ìè¥
áª«®­¥­ ¢ëáª §ë¢ âì ¨¤¥¨,   ¤àã£®© | ¨å ªà¨â¨ª®¢ âì; ®¤¨­ ®¡« -
¤ ¥â ¡ëáâà®© à¥ ªæ¨¥©, ­® ­¥ ¢ á®áâ®ï­¨¨ âé â¥«ì­® ¢§¢¥á¨âì ¥¥ ¯®-
á«¥¤áâ¢¨ï, ¤àã£®©, ­ ¯à®â¨¢, à¥ £¨àã¥â ¬¥¤«¥­­®, ­® § â® âé â¥«ì­®
¯à®¤ã¬ë¢ ¥â ª ¦¤ë© á¢®© è £, ®¤¨­ áâà¥¬¨âáï ª à¨áªã, ¤àã£®© áª«®-
­¥­ ª ®áâ®à®¦­®áâ¨ ¨ â.¤.);

{ ¢ á®§¤ ­­®© £àã¯¯¥ §  áç¥â ¢¢¥¤¥­¨ï á¯¥æ¨ «ì­ëå ­®à¬ ¨ ¯à ¢¨«
¢§ ¨¬®¤¥©áâ¢¨ï á®§¤ ¥âáï â ª ï  â¬®áä¥à , ª®â®à ï áâ¨¬ã«¨àã¥â
á®¢¬¥áâ­ãî â¢®àç¥áªãî à ¡®âã. �®®éàï¥âáï ¢ëáª §ë¢ ­¨¥ «î¡®©
¨¤¥¨, ª ª®© ¡ë áâà ­­®© ­  ¯¥à¢ë© ¢§£«ï¤ ®­  ­¨ ª § « áì. �®¯ãá-
ª ¥âáï â®«ìª® ªà¨â¨ª  ¨¤¥©,   ­¥ ¢ëáª § ¢è¨å ¨å «î¤¥©. �á¥  ªâ¨¢­®
¯®¬®£ îâ ¤àã£ ¤àã£ã ¢ à ¡®â¥, ®á®¡¥­­® ¢ëá®ª® ®æ¥­¨¢ ¥âáï ®ª § ­¨¥
â¢®àç¥áª®© ¯®¬®é¨ ¯ àâ­¥àã ¯® £àã¯¯¥.

� ãá«®¢¨ïå â ª ®à£ ­¨§®¢ ­­®© â¢®àç¥áª®© à ¡®âë ç¥«®¢¥ª áà¥¤­¨å
¨­â¥««¥ªâã «ì­ëå á¯®á®¡­®áâ¥© ­ ç¨­ ¥â ¢ëáª §ë¢ âì ¯®çâ¨ ¢ ¤¢  à § 
¡®«ìè¥ ¨­â¥à¥á­ëå ¨¤¥©, ç¥¬ ¢ â®¬ á«ãç ¥, ª®£¤  ®­ ¤ã¬ ¥â ­ ¤ à¥è¥-
­¨¥¬ § ¤ ç¨ ®¤¨­. �­¤¨¢¨¤ã «ì­ ï ¨ £àã¯¯®¢ ï à ¡®â  ç¥à¥¤ãîâáï ¤àã£
á ¤àã£®¬. �  ®¤­¨å íâ ¯ å ¯®¨áª  à¥è¥­¨ï § ¤ ç¨ ¢á¥ ¤ã¬ îâ ¢¬¥áâ¥,
  ­  ¤àã£¨å | ª ¦¤ë© à §¬ëè«ï¥â ¢ ®â¤¥«ì­®áâ¨, ­  á«¥¤ãîé¥¬ íâ ¯¥
¢á¥ á­®¢  à ¡®â îâ ¢¬¥áâ¥. �¯¨á ­­ ï â¥å­¨ª  ªà ©­¥ ¯®«¥§­  ¤«ï à §-
¢¨â¨ï ¬ëè«¥­¨ï ª ª ¢§à®á«ëå â ª ¨ ¤¥â¥©,   £« ¢­®¥ | ¤«ï á¯«®ç¥­¨ï
¤¥âáª®£® ª®««¥ªâ¨¢  ¨ ä®à¬¨à®¢ ­¨ï ã ¤¥â¥© à §­®£® ¢®§à áâ  ­¥®¡å®¤¨-
¬ëå ¢ á®¢à¥¬¥­­®© ¦¨§­¨ ã¬¥­¨© ¨ ­ ¢ëª®¢ ¬¥¦«¨ç­®áâ­®£® ®¡é¥­¨ï ¨
¢§ ¨¬®¤¥©áâ¢¨ï.
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�¥«.: (495)9550897, (495)1791824

�à ªâ¨ª   ­ «¨§  à §¢¨¢ îé¨å ­ áâ®«ì­ëå ¨£à, ¯à¥¤®áâ ¢«¥­­ëå ­ 
à®áá¨©áª®¬ àë­ª¥, ¯®ª §ë¢ ¥â ¨å á« ¡ãî ¨­â¥««¥ªâã «ì­ãî ¨ ­à ¢áâ¢¥­-
­ãî ­ ¯à ¢«¥­­®áâì, ®á®¡¥­­® ¤«ï ¤¥â¥© ¢ ¢®§à áâ¥ 7{10 «¥â. � ®á­®¢­®¬
íâ®, â ª ­ §ë¢ ¥¬ë¥, ýå®¤¨«ª¨þ, â® ¥áâì ¨£àë, ¢ ª®â®àëå à¥¡ñ­®ª ¡à®á ¥â
ªã¡¨ª ¨ ¢ á¢®© å®¤ ­¥ ¨¬¥¥â ¨«¨ ¯®çâ¨ ­¥ ¨¬¥¥â ¢ë¡®à . � ¡®«ìè¨­áâ¢¥
¯à¥¤áâ ¢«¥­­ëå ¨£à ¯à®¨§¢®¤¨â¥«¨ ­¥ § ¡®âïâáï ® ¢¨§ã «ì­®© ¯à¨¢«¥ª -
â¥«ì­®áâ¨.

�¢â®à ¯®áâ ¢¨« ¯¥à¥¤ á®¡®© § ¤ çã á®§¤ âì á¥à¨î ªà á®ç­ëå ¨£à, ¢
ª®â®àëå ãç áâ­¨ª¨-£¥à®¨ ¯à¥¤áâ ¢«ï«¨ ¡ë á®¡®© ý¦¨¢ëåþ à¥¡ïâ¨è¥ª á
¢®§¬®¦­®áâï¬¨ ¢§ ¨¬®¯®¬®é¨ (  ­¥ ®¡¬¥­  ¨«¨ ªã¯«¨-¯à®¤ ¦¨). � ¯à®-
â¨¢®¢¥á § ¯ ¤­®¬ã ¯à £¬ â¨§¬ã, ¢ ¨£à å ¤®«¦¥­ ¯à¨áãâáâ¢®¢ âì ­¥ ¤ãå
¯®¡¥¤ë «î¡ë¬¨ áà¥¤áâ¢ ¬¨,   çã¢áâ¢® á®¯¥à¥¦¨¢ ­¨ï á® á¢®¨¬ â®¢ à¨-
é¥¬ ¯® ¨£à¥. �¤­¨¬ ¨§ á¯®á®¡®¢ ¤®áâ¨¦¥­¨ï íâ®£® | ¡« £®à®¤­ ï æ¥«ì,
®¡ê¥¤¨­ïîé ï ¨£à®ª®¢ ¨ ¯®¯ëâª  á®§¤ âì á¨âã æ¨¨, ¯à¨ ª®â®àëå ­¥¢®§-
¬®¦­® ¯®¡¥¤¨âì ¡¥§ ¢§ ¨¬®¤¥©áâ¢¨ï.

�¤­  ¨§ ¨£à | ªà á®ç­ ï ¨£à  ­  ä®­¥ §¢ñ§¤­®£® ­¥¡  ¤«ï ãç áâ­¨ª®¢
®â ¬« ¤è¥£® èª®«ì­®£® ¢®§à áâ  ¤® ¢§à®á«ëå (¢ ¨£à¥ ¯à¥¤ãá¬®âà¥­® ¤®
10 ¢ à¨ ­â®¢ ¯® ¢®§à áâ ­¨î á«®¦­®áâ¨). �¥«ì ¨£àë: ®á¢®¡®¤¨âì ¯«¥­¥­-
­ëå ¯à¨­æ¥ááã ¨ ¯à¨­æ , â®¬ïé¨åáï ­  ¤ «¥ª®© ¯« ­¥â¥ �¬àîâ. � ¦¤ë©
¨£à®ª ã¯à ¢«ï¥â ç¥âëàì¬ï §¢¥§¤®«¥â ¬¨, ª®â®àë¥ ¤®«¦­ë ¢ ¬ ªá¨¬ «ì­®
ª®à®âª¨© áà®ª ¢áâà¥â¨âì §¢ñ§¤­®£® àëæ àï ¨ ¯®«ãç¨âì ã ­¥£® ¢®«è¥¡­ë¥
 âà¨¡ãâë ¤«ï ¯®¡¥¤ë ­ ¤ §«®¬. � ­ ç «¥ ¨£àë ãç áâ­¨ª¨ ¨¬¥îâ ¢ë¡®à
| ¡à®á¨¢ ªã¡¨ª, ¯®©â¨ ®¤­¨¬ ¨§ ç¥âëàñå §¢¥§¤®«ñâ®¢. �® ¬¥à¥ à §¢¨â¨ï
¨£àë, ç¨á«® ¢ à¨ ­â®¢ å®¤  ¬®¦¥â ¢®§à áâ¨ ¤® 50 ¨ ¡®«¥¥ (íâ® á¢ï§ ­® á
à §¢¥â¢«¥­¨¥¬ ¯ãâ¥© ¯®«ñâ  §¢¥§¤®«ñâ®¢,   â ª¦¥ á ®¡à¥â¥­¨¥¬ ¢ ¯à®æ¥áá¥
¨£àë ¤®¯®«­¨â¥«ì­ëå ¢®§¬®¦­®áâ¥©).

�®âï ¨£à  ¨¬¥¥â ®¯à¥¤¥«ñ­­ë© ¢¥à®ïâ­®áâ­ë© å à ªâ¥à (¡à®á ­¨¥ ªã-
¡¨ª ), ®¤­ ª® íâ® á£« ¦¨¢ ¥âáï ¯ãâñ¬ ª®¬¯¥­á æ¨¨ ­¨§ª¨å ®çª®¢ ªã¡¨ª 
(1,2 ®çª ) ¤®¯®«­¨â¥«ì­ë¬¨ ¢®§¬®¦­®áâï¬¨. � áâ àè¨å ¢ à¨ ­â å ¯à¥-
¤ãá¬®âà¥­® ¡à®á ­¨¥ ¤¢ãå ªã¡¨ª®¢, çâ® ¤®¯®«­¨â¥«ì­® ã¢¥«¨ç¨¢ ¥â ¢®§-
¬®¦­®áâ¨ «®£¨ç¥áª®£® ¢ë¡®à . � ¯®á«¥¤­¨å ¢ à¨ ­â å ªã¡¨ª § ¬¥­ï¥âáï
­ ¡®à®¬ ç¨á¥«, ®¤¨­ ª®¢ëå ¤«ï ãç áâ­¨ª®¢ ¨ ¢ë¡®à®¬ ¢®§¬®¦­®áâ¥© ¢
®âªàëâãî. �â® ¯à¨¤ ñâ ¨£à¥  ª ¤¥¬¨ç­®áâì ¨ ®âáãâáâ¢¨¥ á«ãç ©­®áâ¥©.

�® ¢á¥å ¢ à¨ ­â å ãç áâ­¨ª ¤®«¦¥­ ®¯à¥¤¥«¨âì «®£¨ªã å®¤ , ¨áå®¤ï ¨§
áâà â¥£¨ç¥áª®£® ¯« ­  ¤®áâ¨¦¥­¨ï ¯®¡¥¤ë. �à ªâ¨ª  ¨£à ¯®ª § « , çâ®
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¡®«¥¥ ¨­â¥««¥ªâã «ì­ë© ¨£à®ª ­ å®¤¨â ¢ ¬®à¥ ¢ à¨ ­â®¢ â¥, ª®â®àë¥ ç é¥
¢¥¤ãâ ª ¯®¡¥¤¥ ¢ ¨£à¥.

� á®¦ «¥­¨î, ¨á¯®«ì§ã¥¬ë¥ ¢ ­ è¥¬ ®¡à §®¢ ­¨¨ (¤®èª®«ì­®¬,
èª®«ì­®¬, ¢ã§®¢áª®¬) â¥å­®«®£¨¨ ¢ æ¥«®¬ ¯®ª  ¡«¨¦¥ ª ý§­ ­¨ïáã¬¬¨-
àãîé¨¬þ, ç¥¬ ª ý¨­â¥««¥ªâà §¢¨¢ îé¨¬þ. �¥à¥­®á æ¥­âà  âï¦¥áâ¨ á
¯¥à¢ëå â¥å­®«®£¨© ­  ¢â®àë¥ | ­ áãé­ ï § ¤ ç  ®¡à §®¢ ­¨ï ­  ¢á¥å
ãà®¢­ïå. �à®¬¥ ¯à®ç¥£®, íâ® ¡ã¤¥â ¢ª« ¤®¬ ¨ ¢ ®§¤®à®¢«¥­¨¥ ®¡é¥áâ¢ .

������� ����������� �� ������� ��������
����� ����� � ����������

�®¤¨®­®¢  �.�., �«¥¡®¢ �.�.
����, íª®«®£¨ç¥áª¨© ä ªã«ìâ¥â

�®áª¢ , �®¤®«ìáª®¥ è®áá¥ 8/5 ª.319
�¥«.: 8-9262753960, e-mail: vg44@mail.ru

�¥¡¥­®ª èª®«ì­®£® ¢®§à áâ , ¤«ï ª®â®à®£® â¥«¥¢¨§®à áâ ­®¢¨âáï ¢ ¦-
­¥©è¨¬ ¨áâ®ç­¨ª®¬ ¨­ä®à¬ æ¨¨, áâ «ª¨¢ ¥âáï á ¤¢ã¬ï ®á­®¢­ë¬¨ ¯à®-
¡«¥¬ ¬¨. �®-¯¥à¢ëå, ®­ ¤®«¦¥­ ­ ãç¨âìáï ãá¢ ¨¢ âì ®¡è¨à­ãî ¨ à §-
­®à®¤­ãî ¨­ä®à¬ æ¨î ­¥¯à¨¢ëç­® è¨à®ª®£® ¤«ï ­¥£® ¤¨ ¯ §®­ . �®-
¢â®àëå, ®­ ¤®«¦¥­ ­ ãç¨âìáï ®æ¥­¨¢ âì ¤®áâ®¢¥à­®áâì íâ®© ¨­ä®à¬ æ¨¨,
®¯à¥¤¥«ïâì | ç¥¬ã ¢¥à¨âì,   ç¥¬ã | ­¥â.

�¥«¥¢¨¤¥­¨¥ ¢­®á¨â áãé¥áâ¢¥­­ë© ¢ª« ¤ ¢ å à ªâ¥à ®¡é¥­¨ï à¥¡¥­ª 
á® á¢¥àáâ­¨ª ¬¨. �­®£®¥ ¨§ â®£®, çâ® ®­ ¢¨¤¨â ­  íªà ­¥, ¯®áâ¥¯¥­­®
¯¥à¥å®¤¨â ¢ ¥£® ¨£àë á â®¢ à¨é ¬¨.

�¥«¥¢¨¤¥­¨¥ ®ª §ë¢ ¥âáï áâ¨¬ã«®¬ ¤«ï ¤¥©áâ¢¨©, ª®â®àë¥ ­¥ ­ã¦­®
¨§®¡à¥â âì á ¬®¬ã, ¯®áª®«ìªã ®­¨ ¤ ­ë ¢ £®â®¢®¬ ¢¨¤¥. �á¨å®«®£¨ ãáâ -
­®¢¨«¨, çâ® ­ ¨¡®«¥¥ ¤¥©áâ¢¥­­  íâ  ýáâ¨¬ã«ïæ¨ïþ ¤«ï ¤¥â¥© á® á« ¡® à §-
¢¨âë¬ ¢®®¡à ¦¥­¨¥¬ ¨ ä ­â §¨¥©, ¤«ï â¥å, ªâ® ­¥ ®¡« ¤ ¥â á ¬®¤®áâ â®ç-
­®áâìî. �¤­®© ¨§ ­¥£ â¨¢­ëå áâ®à®­ â¥«¥¢¨¤¥­¨¥ ¢ëáâã¯ ¥â ã¢¥«¨ç¥­¨¥
¤®«¨ â¥«¥¯¥à¥¤ ç á® áæ¥­ ¬¨  £à¥áá¨¨.

� áá¬®âà¨¬ ý¯®«®¦¨â¥«ì­ë¥þ ¨ ý®âà¨æ â¥«ì­ë¥þ áâ®à®­ë â¥«¥¢¨¤¥-
­¨ï.

ý�®«®¦¨â¥«ì­ë¥þ: èª®«ì­¨ª ¬®¦¥â ã§­ ¢ âì ¨§ â¥«¥¢¨§¨®­­ëå ¯à®-
£à ¬¬ íää¥ªâ¨¢­ë¥ ¬®¤¥«¨ á®æ¨ «ì­® ¦¥« â¥«ì­®£® ¯®¢¥¤¥­¨ï; ¢ ¦­ë¥
¢¥é¨ ª ª ­¥®¡å®¤¨¬®áâì á¥àì¥§­®© ãç¥¡ë, ã¢ ¦¥­¨¥ ª à®¤¨â¥«ï¬, â¥à¯¨-
¬®áâì ¯® ®â­®è¥­¨î ª á¢¥àáâ­¨ª ¬, § ¡®âã ® ¦¨¢®â­ëå ¨ â.¯.; ¨­ä®à¬ æ¨î
® ¯à®¨áå®¤ïé¨å ¢ áâà ­¥ á®¡ëâ¨ïå.

ý�âà¨æ â¥«ì­ë¥þ: ªã«ìâ áª ­¤ «®¢ ¢ áà¥¤áâ¢ å ¬ áá®¢®© ¨­ä®à¬ -
æ¨¨; ªã«ìâ ­ á¨«¨ï ¢ ª¨­®; ®£à®¬­®¥ ¢­¨¬ ­¨¥ â¥«¥¢¨§¨®­­®© à¥ª« ¬¥;
¢á¥ áà¥¤áâ¢  â¥«¥¢¨¤¥­¨ï ­ ¯à ¢«¥­ë ­  ¯à®¯ £ ­¤ã ªã«ìâ  á¨«ë, ¬ â¥à¨-
 «ì­®£® ¡®£ âáâ¢  ¨ ¢­¥§ ¯­®£® ãá¯¥å .

�®á¯à¨ïâ¨¥ à¥¡¥­ª®¬ â¥«¥¯¥à¥¤ ç.
�«¨ï­¨¥ â¥«¥¢¨¤¥­¨ï âàã¤­® ¯¥à¥®æ¥­¨âì. �âà¥¬«¥­¨¥ ¯®¤à ¦ âì íª-

à ­­ë¬ £¥à®ï¬ ­¥ ¢á¥£¤  á¢ï§ ­® â®«ìª® á ¯à®ï¢«¥­¨ï¬¨  £à¥áá¨¨. �â-
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¤¥«ì­ë¥ ¨áá«¥¤®¢ ­¨ï ¯®§¢®«ïîâ ã¢¨¤¥âì, ­ áª®«ìª® § à §¨â¥«ì­ë¬¨ ¬®-
£ãâ ¡ëâì â¥«¥¢¨§¨®­­ë¥ ¯à®£à ¬¬ë ¨ ä¨«ì¬ë. � ª, á®£« á­® § ï¢«¥-
­¨î ý�â «ìï­áª®£® ­ æ¨®­ «ì­®£® ¨­áâ¨âãâ  §¤®à®¢ìïþ ç áâ® ¨â «ìï­-
áª¨¥ ¯®¤à®áâª¨ ­ ç¨­ îâ ªãà¨âì, çâ®¡ë ¯®¤à ¦ âì  ªâ¥à ¬ ¨ §¢¥§¤ ¬
â¥«¥¢¨¤¥­¨ï. �ªá¯¥àâë § ï¢«ïîâ, çâ® ¨â «ìï­áª¨¥ â¥«¥ª ­ «ë Rai, Medi-
aset, La7 ¨ MTV ¯®ª §ë¢ îâ ªãàïé¥£® ç¥«®¢¥ª  ª ¦¤ë¥ 32 ¬¨­ãâë. �à¨-
ç¥¬ ¡®«ìè¨­áâ¢® á«ãç ¥¢ ªãà¥­¨ï  áá®æ¨¨àã¥âáï á ¯®§¨â¨¢­ë¬ £¥à®¥¬,
¯®¡¥¤¨â¥«¥¬. �®£« á­® ¨áá«¥¤®¢ ­¨ï¬, ¯à®¢¥¤¥­­ë¬ ¢ ���, 38%  ¬¥à¨-
ª ­áª¨å ¯®¤à®áâª®¢ ­ ç «¨ ªãà¨âì, ª®¯¨àãï â¥«¥¢¨§¨®­­ëå £¥à®¥¢. �¥-
§ã«ìâ âë ¨áá«¥¤®¢ ­¨© WisdomWorks Ministries ¯®ª § «¨, çâ® 41%  ¬¥à¨-
ª ­áª¨å ¯®¤à®áâª®¢ «¨¡® ç¨â «¨, «¨¡® á¬®âà¥«¨ ¨áâ®à¨¨ ® � àà¨ �®ââ¥à¥.
� à¥§ã«ìâ â¥ íâ®£® 12% ¨§ ­¨å á¥àì¥§­® § ¨­â¥à¥á®¢ «¨áì ª®«¤®¢áâ¢®¬,  
66% ®¯à®è¥­­ëå ¯à¨­¨¬ «¨ ãç áâ¨¥ ¢ à §«¨ç­ëå ®ªªã«ìâ­ëå à¨âã « å.
�á¥ áª § ­­®¥ £®¢®à¨â ® â®¬, çâ® ¨¤¥­â¨ä¨ª æ¨ï á ¢¨àâã «ì­ë¬¨ ¯¥àá®­ -
¦ ¬¨ ï¢«ï¥âáï ­¥®âê¥¬«¥¬ë¬ ä ªâ®¬ ­ è¥© ¦¨§­¨. �à¨ íâ®¬ ¯®¤à ¦ -
­¨¥ â ª¨¬ ¯¥àá®­ ¦ ¬ ¬®¦¥â ¯à¨®¡à¥â âì á ¬ë¥ à §«¨ç­ë¥ ä®à¬ë, ¢ â®¬
ç¨á«¥ ¨ ­ á¨«ìáâ¢¥­­ë¥, ¨§ãç¥­¨î ª®â®àëå ¨ ¯®á¢ïé¥­  ¤ ­­ ï à ¡®â .

� ¨¡®«¥¥ á¥àì¥§­ë¬ ¨ ¤à ¬ â¨ç­ë¬ ¯® ¯®á«¥¤áâ¢¨ï¬ ï¢«ï¥âáï, ¯®¦ -
«ã©, ¢«¨ï­¨¥ â¥«¥¢¨¤¥­¨ï ­   £à¥áá¨¢­®áâì à¥¡¥­ª . �¥áâ®ª®áâì ¨ ­ -
á¨«¨¥, ®¡¨«ì­® § ¯®«­ïîé¨¥ â¥«¥¢¨§¨®­­ë© íªà ­, ¤®¡ ¢«ïîâ ¬­®¦¥áâ¢®
 £à¥áá¨¢­ëå ¬®¤¥«¥© ¢ ¯®¢¥¤¥­¨¥ à¥¡¥­ª , ¢ à¥§ã«ìâ â¥ ç¥£® ¢ à¥ «ì­®©
¦¨§­¨ ¤¥â¨ ®å®â­® ¨¬¨â¨àãîâ  £à¥áá¨¢­ë¥ à¥ ªæ¨¨ â¥«¥¢¨§¨®­­ëå ¯¥à-
á®­ ¦¥©. �§ ­ è¨å ¨áá«¥¤®¢ ­¨© ¡ë«® ¢ëïá­¥­®, çâ® 62% ¯®¤à®áâª®¢ £®-
â®¢ë ¤¥©áâ¢®¢ âì £¥à®ï¬ â¥«¥á¥à¨ «  ý�à¨£ ¤ þ. � ¦¥ ã¦¥ ã¯®¬ï­ãâë¥
ä¨«ì¬ë, ­¥áãé¨¥ ­¥ª¨¥ ¯®§¨â¨¢­ë¥ ¬®à «ì­ë¥ ä®à¬ã«ë, á¯«®èì ¨ àï-
¤®¬ ¤¥¬®­áâà¨àãîâ ­ á¨«¨¥ ¨ ¦¥áâ®ª®áâì ª ª áà¥¤áâ¢  ¤®áâ¨¦¥­¨ï ¢¯®«­¥
¡« £®à®¤­ëå æ¥«¥©. � ª¨¬ ®¡à §®¬, ­ á¨«¨¥ áâ ­®¢¨âáï á®æ¨ «ì­® ®¤®¡-
àï¥¬ë¬ áà¥¤áâ¢®¬ ¤®áâ¨¦¥­¨ï ¤®¡à .

�­®£®ç¨á«¥­­ë¥ ¨áá«¥¤®¢ ­¨ï ã¡¥¤¨â¥«ì­® ¯®ª §ë¢ îâ, çâ® è¨à®ª®
®¯ã¡«¨ª®¢ ­­ë¥ á¢¥¤¥­¨ï ®¡  ªâ å ­ á¨«¨ï ¨¬¥îâ â¥­¤¥­æ¨î ¯®à®¦¤ âì
áå®¤­ë¥  ªâë ­ á¨«¨ï ¢ ®â­®è¥­¨¨ áå®¤­ëå ¦¥àâ¢, ¢­¥ § ¢¨á¨¬®áâ¨ ®â ¨å
­ ¯à ¢«¥­­®áâ¨ ­  ¤àã£®£® ç¥«®¢¥ª  ¨«¨ ­  á ¬®£® á¥¡ï.

�é¥ ¢ ¦­¥¥ â® ®¡áâ®ïâ¥«ìáâ¢®, áâ¥à¥®â¨¯ à §àãè¥­¨ï à á¯à®áâà ­ï-
¥âáï ¢ ä®à¬¥ ý¯®¤à ¦ â¥«ì­®©  £à¥áá¨¨þ. �á¨å®«®£¨ç¥áª¨© ¬¥å ­¨§¬ ¯®-
á«¥¤­¥© ¬®¦­® ®¯¨á âì â ª: à¥¡¥­®ª ¢¨¤¨â ­  íªà ­¥ ¯à®ï¢«¥­¨ï ­ á¨«¨ï
¨ ¦¥áâ®ª®áâ¨, ¨ ¢ ­¥¬ ãá¨«¨¢ ¥âáï ®¦¨¤ ­¨¥ ¦¥áâ®ª®áâ¨ ®â ®ªàã¦ îé¥£®
¬¨à . � ç ¢ ¢®á¯à¨­¨¬ âì ¬¨à ª ª ¡®«¥¥ ¦¥áâ®ª¨© ¨ ¯ã£ îé¨©, à¥¡¥­®ª
áâ ­®¢¨âáï ¡®«¥¥ ­ áâ®à®¦¥­­ë¬, § ­¨¬ ¥â ¯®§¨æ¨î ý ªâ¨¢­®© á ¬®®¡®-
à®­ëþ ¨...­¥¨§¡¥¦­® ®ª §ë¢ ¥âáï ¡®«¥¥  £à¥áá¨¢­ë¬. �®áª®«ìªã ®­ ­¥
®¤¨­®ª ¢ íâ®¬, â® ¨ ¬¨à áâ ­®¢¨âáï ¡®«¥¥  £à¥áá¨¢­ë¬, áâ «® ¡ëâì | ¥£®
®¯ á¥­¨ï ý®¯à ¢¤ë¢ îâáïþ. �£à¥áá¨ï áâ ­®¢¨âáï ä®à¬®© ¯®¢¥¤¥­¨ï.

�«¨ï­¨¥ â¥«¥¢¨¤¥­¨ï ­  ¯á¨å¨ªã à¥¡¥­ª , ¢ â®¬ ç¨á«¥ | à ­­¥£® ¢®§-
à áâ , çà¥§¢ëç ©­® á¨«ì­® ¨ ­¥®¤­®§­ ç­®. �£® ¯à¥¨¬ãé¥áâ¢®¬ ¬®¦­®
¯à¨§­ âì ¡ëáâàë© ¤®áâã¯ ª ­®¢¨§­¥, à §­®®¡à §¨î ¨ ¤¨­ ¬¨ç­®áâ¨ á®¢à¥-
¬¥­­®© ¦¨§­¨. �¥£ â¨¢­®© ¦¥ áâ®à®­®© ¢«¨ï­¨ï â¥«¥¢¨¤¥­¨ï ï¢«ï¥âáï,
¯à¥¦¤¥ ¢á¥£®, ä®à¬¨à®¢ ­¨¥ ®âà¨æ â¥«ì­ëå ¬®¤¥«¥© ¯®¢¥¤¥­¨ï, ¨ ¢ ç áâ-
­®áâ¨ | ¯®¤à ¦ â¥«ì­®©  £à¥áá¨¨. �à®¬¥ â®£®, â¥«¥¢¨§¨®­­ ï ¢¥àá¨ï
®ªàã¦ îé¥© ¤¥©áâ¢¨â¥«ì­®áâ¨, ¡ã¤ãç¨ § ç áâãî ¢¥áì¬  ¯à¨¢«¥ª â¥«ì­®©
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¤«ï à¥¡¥­ª  ¬« ¤è¥£® ¢®§à áâ , ®¤­®¢à¥¬¥­­® ¬®¦¥â ¤¥§®à¨¥­â¨à®¢ âì
¥£® ¯à¨ áâ®«ª­®¢¥­¨¨ á à¥ «ì­ë¬¨ ¦¨§­¥­­ë¬¨ ¯à®¡«¥¬ ¬¨.

��������������� ����� � ����� �����������

�®¦ª®¢  �.�.1, �£­ âì¥¢ �.�.2, � §¨­ �.�.1

�®áá¨©áª¨© ã­¨¢¥àá¨â¥â ¤àã¦¡ë ­ à®¤®¢
��, �®áª¢ , 117198, ã«. �¨ª«ãå®-� ª« ï, ¤®¬ 6

�¥«.: 9550925, e-mail: yignatiev@yahoo.com

1� ä¥¤à   àå¨â¥ªâãàë ¨ £à ¤®áâà®¨â¥«ìáâ¢ 
2� ä¥¤à  ¢ëáè¥© ¬ â¥¬ â¨ª¨

�àå¨â¥ªâãà­ ï íâ¨ª  ï¢«ï¥âáï á®áâ ¢­®© ç áâìî ä¨«®á®ä¨¨  àå¨â¥ª-
âãàë, ª®â®à ï ¬®¦¥â ®¯à¥¤¥«ïâìáï ª ª ®¡« áâì  àå¨â¥ªâãàë, ¨§ãç îé ï
¬¨à®¢®§§à¥­ç¥áª¨¥ ¢®¯à®áë ¤¥ïâ¥«ì­®áâ¨  àå¨â¥ªâ®à  ¨ §­ ç¥­¨¥  àå¨-
â¥ªâãàë ¢ äã­ªæ¨®­¨à®¢ ­¨¨ ¨ à §¢¨â¨¨ ¯à¨à®¤ë ¨ ®¡é¥áâ¢ . �­®£¨¥
àãª®¢®¤¨â¥«¨ áâà®¨â¥«ì­®£® ¡¨§­¥á  ¯®« £ îâ, çâ® ¢ ¨¤¥ «¥  àå¨â¥ªâ®à
¤®«¦¥­ áâà¥¬¨âìáï ª ª®¬¯¨«ïæ¨¨ «ãçè¨å §¤ ­¨© ¨ á®®àã¦¥­¨©, ã¦¥ ¨¬¥-
îé¨åáï ¢ ®ªàã¦ îé¥© à¥ «ì­®áâ¨. �á«¨ íâ® à á¯à®áâà ­¥­­®¥ ¬­¥­¨¥
¢®á¯à¨­¨¬ âì á¥àì¥§­®, â® ®¡à §®¢ â¥«ì­ë© ¨¤¥ «  àå¨â¥ªâ®à  | íâ® ­¥
á¢®¡®¤­®¥ â¢®àç¥áâ¢®, ®á­®¢ ­­®¥ ­  ¯®«ãç¥­­ëå ­ ãç­ëå §­ ­¨ïå ¨ ¨­-
â¥««¥ªâã «ì­®© ¨­âã¨æ¨¨. � ¯à®â¨¢, áâã¤¥­â - àå¨â¥ªâ®à  ­ã¦­® ®¡ã-
ç âì ª®¯¨à®¢ ­¨î çã¦¨å ¨¤¥©, ¢®¯«®é¥­­ëå ¢ ¨¬¥îé¨åáï áâà®¨â¥«ì­ëå
¬ â¥à¨ « å. � â®¬, çâ® § ¨¬áâ¢®¢ ­¨¥ çã¦¨å ¨¤¥© ï¢«ï¥âáï  ¬®à «ì­ë¬
¯®áâã¯ª®¬, íâ¨ ¢ë¤ îé¨¥áï ¯à¥¤¯à¨­¨¬ â¥«¨, ¯®-¢¨¤¨¬®¬ã, ­¥ §­ îâ.

�¡à §®¢ â¥«ì­ë© ¨¤¥ «  àå¨â¥ªâ®à  ¯à¥â¥à¯¥« ¬­®£®ç¨á«¥­­ë¥ ¨§¬¥-
­¥­¨ï á â¥ç¥­¨¥¬ ¢à¥¬¥­¨, ­® ­¨ªâ® ­¥ ¡¥à¥âáï ®âà¨æ âì: à §«¨ç­ë¥ ®â-
à á«¨ ¬ â¥¬ â¨ª¨ ï¢«ïîâáï ¢ ¦­¥©è¨¬¨ ¨­áâàã¬¥­â ¬¨, ª®â®àë¬¨ ¤®«-
¦¥­ ®¢« ¤¥âì ¡ã¤ãé¨©  àå¨â¥ªâ®à. �¥ ¨¬¥ï ¯à®ç­ëå ¬ â¥¬ â¨ç¥áª¨å
§­ ­¨©, ­¥ ¯à¥¤áâ ¢«ï¥âáï ¢®§¬®¦­ë¬ ®¢« ¤¥âì â ª¨¬¨ ¢ ¦­ë¬¨ ¨­¦¥-
­¥à­ë¬¨ ¤¨áæ¨¯«¨­ ¬¨, ª ª á®¯à®â¨¢«¥­¨¥ ¬ â¥à¨ «®¢ ¨ áâà®¨â¥«ì­ ï
¬¥å ­¨ª . �¥ ¢« ¤¥ï á®¢à¥¬¥­­®© £¥®¬¥âà¨¥©, âàã¤­® ¯à¥¤áâ ¢«ïâì á¥¡¥
âà ­áä®à¬ æ¨¨  àå¨â¥ªâãà­®© ä®à¬ë ¨ ¯à®áâà ­áâ¢ . �¡ íâ®¬ ¡ë«® ¨§-
¢¥áâ­® ¥é¥ ¤® à®¦¤¥­¨ï �¨áãá  �à¨áâ . �  íâã â¥¬ã ¯¨á «¨ ¢ë¤ îé¨¥áï
 àå¨â¥ªâ®àë ¯à®è«®£® � àª �¨âàã¢¨© ¨ � ­¨¥«¥ � à¡ à®.

� áá¬®âà¨¬ â¥¯¥àì ®¡à §®¢ â¥«ì­ë© ¨¤¥ «  àå¨â¥ªâ®à  á ¯®§¨æ¨© ®á-
­®¢­ëå ­ ¯à ¢«¥­¨© ä¨«®á®äáª®© íâ¨ª¨.

�â¨ª  ¯à £¬ â¨§¬  á¢®¤¨âáï ª â¥§¨áã: ý�â® ¬­¥ ¢ë£®¤­® (¯à¨­®-
á¨â ¯à¨¡ë«ì), â® ¨ ¬®à «ì­®þ. �á«¨ ¡ã¤ãé¨©  àå¨â¥ªâ®à ¤¥« ¥â  ªæ¥­â
¨¬¥­­® ­  íâ®¬, â® ®­ ­ ¨¡®«¥¥ ¢¥à®ïâ­® ¡ã¤¥â áâà¥¬¨âìáï ¨§ãç âì ­¥ ¬ -
â¥¬ â¨ªã, ä¨§¨ªã ¨«¨, áª ¦¥¬, ¬¥å ­¨ªã,   íª®­®¬¨ç¥áªãî ç áâì  àå¨â¥ª-
âãà­®© ¤¥ïâ¥«ì­®áâ¨ ¨ á¯®á®¡ë ¢®§¤¥©áâ¢¨ï ­  ¯®â¥­æ¨ «ì­®£® ª«¨¥­â ,
çâ®¡ë ¨§¢«¥çì ¨§ ­¥£® ­ ¨¡®«ìèãî ¢ë£®¤ã. �à¨ íâ®¬: áª®«ìª® ¯à®áâ®¨â
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§¤ ­¨¥, ¨§ ç¥£® ®­® ¡ã¤¥â ¯®áâà®¥­®, ¯à¨ ª ª¨å ãá«®¢¨ïå ®­® ¡ã¤¥â ¢®§¢®-
¤¨âìáï, ¤àã£¨¥ á¥àì¥§­ë¥ ®¡é¥áâ¢¥­­ë¥ ¯à®¡«¥¬ë ¡ã¤ãâ ®ª §ë¢ âì «¨èì
­¥§­ ç¨â¥«ì­®¥ ¢«¨ï­¨¥ ­  ¥£® â¢®àç¥áâ¢®.

�á­®¢­®¥ ¯®«®¦¥­¨¥ íâ¨ª¨ ª¥­¨£á¡¥à£áª®£® ä¨«®á®ä  �. � ­â , ª®â®-
à®¥ ¢á¥ ¥é¥ ¨¬¥¥â è¨à®ª®¥ à á¯à®áâà ­¥­¨¥ ¢ �¥à¬ ­¨¨ ¨ §  ¥¥ ¯à¥¤¥« ¬¨,
¬®¦¥â ¡ëâì ®¯¨á ­® â ª: ý�àå¨â¥ªâ®à, á®§¤ ¢ © á¢®¨ §¤ ­¨ï ¨ á®®àã¦¥-
­¨ï â ª, ª ª ¡ë âë ¨å ¢á¥£¤  áâà®¨« ¯à¨ ®¤­¨å ¨ â¥å ¦¥ ãá«®¢¨ïå!þ �¥
¢®§­¨ª ¥â á®¬­¥­¨ï, çâ® ¢ á«ãç ¥ â « ­â«¨¢®£® ¨ å®à®è® ®¡ãç¥­­®£®  àå¨-
â¥ªâ®à  íâ®â ¯à¨§ë¢ ï¢«ï¥âáï ¢¥à­ë¬. �® ã ­¥£® ¥áâì ¨ ®¡à â­ ï áâ®à®­ ,
®â­®áïé ïáï ª ¯«®å® ®¡à §®¢ ­­®¬ã  àå¨â¥ªâ®àã; ¥á«¨ ®­ ¢á¥£¤  ¡ã¤¥â
¯à®¥ªâ¨à®¢ âì ¯«®å®, â® ®­ ¡ã¤¥â ¯®áâ®ï­­®© ã£à®§®© ¤«ï ®ªàã¦ îé¨å.
�à¨¬¥à®¬ íâ®¬ã ¬®¦¥â á«ã¦¨âì å®à®è® ¨§¢¥áâ­ ï ¨ ­¥¤ ¢­ïï ¨áâ®à¨ï á
®¡àãè¥­¨¥¬  ª¢ ¯ àª  ¢ à ©®­¥ �á¥­¥¢® £®à®¤  �®áª¢ë.

�áª ¯¨áâáª ï íâ¨ª  â®¦¥ ç áâ® ¢áâà¥ç ¥âáï ­  ¯à ªâ¨ª¥. �¥ ¯à¥¤áâ -
¢¨â¥«¨ áà¥¤¨ ä¨«®á®ä®¢  àå¨â¥ªâãàë ¯®¢â®àïîâ, çâ® íâ¨ç¥áª¨å ¯à®¡«¥¬
¢  àå¨â¥ªâãà¥ ­¥ áãé¥áâ¢ã¥â. �®¤®¡­ ï ¬¨à®¢®§§à¥­ç¥áª ï ¯®§¨æ¨ï, ª®-
â®àãî íáª ¯¨áâë å®âïâ ¯¥à¥­¥áâ¨ ­  ®¡à §®¢ â¥«ì­ë© ¨¤¥ «  àå¨â¥ªâ®à ,
ï¢«ï¥âáï «®¦­®©. �á«¨ ªàã£«®áãâ®ç­ ï áâà®©ª  ¯à¥¤¯®« £ ¥âáï ¢ ­¥¯®-
áà¥¤áâ¢¥­­®© ¡«¨§®áâ¨ ®â ¦¨«ìï ¤àã£¨å «î¤¥©, â® ®­  ¡ã¤¥â ­ ­®á¨âì ¢à¥¤
¨å §¤®à®¢ìî, ®ª §ë¢ âì ¢«¨ï­¨¥ ­  ¢ë¯®«­¥­¨¥ ¨¬¨ ®¡é¥áâ¢¥­­® ¯®«¥§-
­®£® âàã¤ , ¯à¨ç¨­ïâì ãé¥à¡ ¤¥âï¬, ®â ª®â®àëå, ¢®§¬®¦­®, § ¢¨á¨â ¡ã¤ã-
é¥¥ ªã«ìâãàë ¨ ¯à®¨§¢®¤áâ¢ . �ç¥¢¨¤­®, çâ®  àå¨â¥ªâ®à, á®§¤ îé¨© íâã
áâà®©ªã, ­¥ ¬®¦¥â ¢®©â¨ ¢ ª« áá¨ä¨ª æ¨î «î¤¥©, ¤¥« îé¨å ¤®¡à® ¤àã£¨¬
«î¤ï¬,   ¯®â®¬ã ï¢«ï¥âáï ¬®à «ì­ë¬ ¡¥§ã¬æ¥¬.

� á®¢ ï íâ¨ª  £®¢®à¨â ® â®¬, çâ®  àå¨â¥ªâ®à ¨¬¥¥â ¬®à «ì­ë¥ ®¡ï§ -
â¥«ìáâ¢  â®«ìª® ¯¥à¥¤ «î¤ì¬¨ á¢®¥© à áë. �â  ¯®§¨æ¨ï, ®ç¥¢¨¤­®, ï¢«ï-
¥âáï  ­â¨£ã¬ ­­®© ¨  ¬®à «ì­®©.
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�.�. �®§ ­®¢, �¨¬®«¥â­®¥, 1914 £.

� à ¡®â¥ �ã¤àï¢æ¥¢  �.�. 1995 £®¤  ý�¡à §®¢ ­¨¥ ¨ ­à ¢áâ¢¥­­®áâìþ
§ âà®­ãâë £«ã¡®ª¨¥  á¯¥ªâë ®¡à §®¢ ­¨ï ¨ ¢®á¯¨â ­¨ï. �ë¤ îé¨©áï ¬ -
â¥¬ â¨ª, ¢¨¤­ë© ¯¥¤ £®£,  ¢â®à á¢®¥© ª­¨£®© ä ªâ¨ç¥áª¨ áä®à¬ã«¨à®¢ «
¯®áâ ­®¢ªã § ¤ ç¨ ® à®«¨ ­à ¢áâ¢¥­­®áâ¨ ¢ ®¡à §®¢ ­¨¨, à¥è¥­¨¥ ª®â®à®©
¬®¦¥â ¤ âì ®â¢¥â, ¢ â®¬ ç¨á«¥, ¨ ­  ¢®¯à®á �®§ ­®¢  ýªâ® ¢®á¯à¨­¨¬ ¥â
¡« £®à®¤­®¥?þ

�ï¤ ®á®¡¥­­®áâ¥© ãç¥¡­®£® ¯à®æ¥áá  ¢¥áì¬  ªà¨â¨ç­ë á â®çª¨ §à¥­¨ï
­à ¢áâ¢¥­­®áâ¨. �¡é¥¨§¢¥áâ­® §­ ç¥­¨¥ ®æ¥­®ç­®-ª®­âà®«ì­®© äã­ªæ¨¨
¢ ®¡à §®¢ ­¨¨ (§ ç¥âë, íª§ ¬¥­ë, ª®­âà®«ì­ë¥ à ¡®âë, ª®««®ª¢¨ã¬ë ¨
â.¤.), ¢¬¥áâ¥ á â¥¬, ¨¬¥­­® §¤¥áì, ¢ ®¡ë¤¥­­ëå, àãâ¨­­ëå ¤«ï ãç¥¡­®£®
¯à®æ¥áá  ¯à®æ¥¤ãà å, ¢®§­¨ª ¥â ­¥®¡å®¤¨¬®áâì ­à ¢áâ¢¥­­®£® ¢ë¡®à  |
¤«ï áâã¤¥­â®¢ (ãá«®¢­®): ýá¯¨áë¢ âì | ­¥ á¯¨áë¢ âìþ, | ¤«ï ¯à¥¯®¤ -
¢ â¥«¥© (ãá«®¢­®): ý§ ¬¥ç âì, çâ® á¯¨áë¢ îâ | ­¥ § ¬¥ç âìþ. � ¯®«ì§ã
ãç¥¡ë ¢ ¡à¨â ­áª¨å ã­¨¢¥àá¨â¥â å ¥áâì áâ à¨­­ë©  à£ã¬¥­â: ­¥ â®«ìª®
¯®«ãç¨âì ®¡à §®¢ ­¨¥, ­® ¨ áâ âì ¤¦¥­â«ì¬¥­®¬. �¥å ­¨§¬ â ª®£® áâ -
­®¢«¥­¨ï â¥á­® á¢ï§ ­ á ã¯®¬ï­ãâë¬ ¢ë¡®à®¬. �à¨ íâ®¬, å®âï  ¤¬¨­¨áâ-
à â¨¢­ë© à¥áãàá á«ã¦¨â ¤«ï ¯à¥¯®¤ ¢ â¥«¥© ¢ ¦­ë¬ ¨­áâàã¬¥­â®¬, à¥-
è îé¨¬ ä ªâ®à®¬ ï¢«ï¥âáï ¢ëà ¡®âª  ã áâã¤¥­â®¢ ïá­®© èª «ë ­à ¢áâ-
¢¥­­ëå æ¥­­®áâ¥©. �®à¬ã«  ®â¥ç¥áâ¢¥­­®£® ®¡à §®¢ ­¨ï: ¡¥à¥£¨ ç¥áâì
á¬®«®¤ã, ¢®áå®¤¨â ª ¤ ¢­¨¬ âà ¤¨æ¨ï¬ ¨ ¯à¨¬¥­¨¬ , ª ª ª áâã¤¥­â ¬, â ª
¨ ª ¯à¥¯®¤ ¢ â¥«ï¬.

�®§¤ ­¨¥  â¬®áä¥àë, £¤¥ ¢ ¯®ç¥â¥ ¯®àï¤®ç­®¥ ¯®¢¥¤¥­¨¥, ã¢ ¦¥­¨¥ ª
ª ¦¤®¬ã ­¥§ ¢¨á¨¬® ®â §¢ ­¨ï ¨ ¯®«®¦¥­¨ï, ¢®á¯¨â ­¨¥ ã áâã¤¥­â®¢ ®áâ-
à®£® ®éãé¥­¨ï ¤®áâ®©­®£® ¨ ­¥¤®áâ®©­®£®, ¡¥§ãá«®¢­®, ï¢«ï¥âáï ¯¥à¢®á-
â¥¯¥­­®© § ¤ ç¥© ¯à¥¯®¤ ¢ â¥«ï á ¯¥à¢ëå ç á®¢ § ­ïâ¨©. �¬¥­­®, ¯à¥-
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¯®¤ ¢ â¥«¨ ¢ ®â¢¥â¥, §  â®, çâ®¡ë ª ª ¬®¦­® ¡®«ìè¥¥ ç¨á«® áâã¤¥­â®¢
ý¢®á¯à¨­ï«¨ ¡« £®à®¤­®¥þ.

� ����� ������� �� ������ ��� ����������
�������������� �������

�¥«îâ¨­ �.�.
��� ��� ý�à«®¢áª¨© £®áã¤ àáâ¢¥­­ë© ã­¨¢¥àá¨â¥âþ
302026., £. �à¥«, ã«.�®¬á®¬®«ìáª ï, 95, ���, ä¨§¬ â

e-mail: selutin v d@mail.ru
� 2003{2004 ãç¥¡­®£® £®¤  ¢ à®áá¨©áª¨å èª®« å áâ «¨ ¨§ãç âì í«¥-

¬¥­âë ª®¬¡¨­ â®à¨ª¨, áâ â¨áâ¨ª¨ ¨ â¥®à¨¨ ¢¥à®ïâ­®áâ¥©. �¯ëâ ¯¥à-
¢ëå «¥â ®¡ãç¥­¨ï èª®«ì­¨ª®¢ íâ®¬ã ãç¥¡­®¬ã ¬ â¥à¨ «ã ®¡­ ¦ ¥â àï¤
âàã¤­®áâ¥©, á¢ï§ ­­ëå á ®á®¡¥­­®áâï¬¨ áâ®å áâ¨ç¥áª®© ¬¥â®¤®«®£¨¨. �¯¥-
æ¨ä¨ª  áâ®å áâ¨ç¥áª¨å à ááã¦¤¥­¨© ¨ ã¬®§ ª«îç¥­¨© ¯®á«ã¦¨«  ¯à¨-
ç¨­®© ­¥¯à¨ï§­¨ ¬­®£¨¬¨ ãç¨â¥«ï¬¨ ¬ â¥¬ â¨ª¨ ­®¢®© á®¤¥à¦ â¥«ì­®-
¬¥â®¤¨ç¥áª®© «¨­¨¨.

�¥á®¬­¥­­®, ª ª ¨ ¬ â¥¬ â¨ª  ¢ æ¥«®¬, áâ®å áâ¨ª  ¯®§¢®«ï¥â à §¢¨-
¢ âì ®¯à¥¤¥«¥­­ë¥ ä®à¬ë ¬ëè«¥­¨ï, ­¥®¡å®¤¨¬ë¥ ¤«ï ®á¢®¥­¨ï ®ªàã-
¦ îé¥© ­ á ¤¥©áâ¢¨â¥«ì­®áâ¨. �® ¢¬¥áâ¥ á íâ¨¬, ®­  ®¡« ¤ ¥â ®á®¡ë¬
¯®â¥­æ¨ «®¬ ¤«ï à §¢¨â¨ï «¨ç­®áâ¨ èª®«ì­¨ª , á®¢¥àè¥­áâ¢®¢ ­¨î ¥£®
ª®¬¬ã­¨ª â¨¢­ëå á¯®á®¡­®áâ¥©, ã¬¥­¨© ®à¨¥­â¨à®¢ âìáï ¢ ®¡é¥áâ¢¥­­ëå
¯à®æ¥áá å. �ç é¨¥áï ¯à¨®¡à¥â îâ §­ ­¨ï, ª®â®àë¥ ¯®¬®£ îâ ¨¬ ¢®á¯à¨-
­¨¬ âì ¨  ­ «¨§¨à®¢ âì áâ â¨áâ¨ç¥áª¨¥ á¢¥¤¥­¨ï, ¢áâà¥ç îé¨¥áï ¢ á®¢à¥-
¬¥­­ëå áà¥¤áâ¢ å ¬ áá®¢®© ¨­ä®à¬ æ¨¨, ¯®«ãç îâ ¢®§¬®¦­®áâì ¤¥« âì
­  ¨å ®á­®¢¥ ¢ë¢®¤ë ¨ ¯à¨­¨¬ âì à¥è¥­¨ï ¢ á ¬ëå à §­®®¡à §­ëå ¦¨§-
­¥­­ëå á¨âã æ¨ïå. � ª ¦¤®© â ª®© á¨âã æ¨¨ ¯¥à¥¤ ãç¨â¥«¥¬ ¢®§­¨ª ¥â
¯à¨­æ¨¯¨ «ì­® ­®¢ë© ¢®¯à®á: ¢ ª ª®¬ ®â­®è¥­¨¨ ­ å®¤ïâáï ¨â®£¨ à¥è¥-
­¨ï ¬ â¥¬ â¨ç¥áª®© § ¤ ç¨ á à¥è¥­¨¥¬ ¯à ªâ¨ç¥áª®© ¯à®¡«¥¬ë? �­ «¨§
ãà®ª®¢ ãç¨â¥«¥© ¯® ®¡ãç¥­¨î í«¥¬¥­â ¬ áâ®å áâ¨ª¨ ¯®§¢®«ï¥â £®¢®à¨âì,
çâ® íâ®â ¢®¯à®á ï¢«ï¥âáï ­ ¨¡®«¥¥ âàã¤­ë¬.

�§¢¥áâ­®, çâ® ®¤­ã ¨ âã ¦¥ áâ â¨áâ¨ç¥áªãî ¨­ä®à¬ æ¨î à §­ë¥ «î¤¨
¬®£ãâ âà ªâ®¢ âì ¯®-à §­®¬ã. �â® ¯à®ï¢«ïîâáï, ª ª ¯à ¢¨«®, ¢ å®¤¥ ¨­-
â¥à¯à¥â æ¨¨ à¥§ã«ìâ â®¢ à¥è¥­¨ï ¬ â¥¬ â¨ç¥áª®© § ¤ ç¨, ¢®§­¨ªè¥© ¢
å®¤¥ áâ â¨áâ¨ç¥áª®£® ¨áá«¥¤®¢ ­¨ï. �à¨ç¨­®© ­¥¯à ¢¨«ì­ëå ¨«¨ ¯à®â¨-
¢®à¥ç¨¢ëå ¢ë¢®¤®¢ ¬®¦¥â ¡ëâì ­¥  ¤¥ª¢ â­ë© ¢ë¡®à ªà¨â¥à¨¥¢, ¯® ª®-
â®àë¬ ¨­â¥à¯à¥â¨àãîâáï áâ â¨áâ¨ç¥áª¨¥ ¤ ­­ë¥. �  ®á­®¢¥ ®¤­¨å ¨ â¥å
¦¥ áâ â¨áâ¨ç¥áª¨å á¢¥¤¥­¨© ¬®£ãâ ¡ëâì â ª¦¥ ¯à¨­ïâë à §­ë¥ ¢¥à­ë¥
à¥è¥­¨ï, ¯®à®© ¯à®â¨¢®¯®«®¦­ë¥. �¡¬ ­ç¨¢®¥ ¢¯¥ç â«¥­¨¥ ¬®¦¥â â ª¦¥
¢®§­¨ª âì ¨ ¨§-§  ­¥¯®«­®âë áâ â¨áâ¨ç¥áª¨å ¤ ­­ëå ¨«¨ ¨§-§  ­¥¯à ¢¨«ì-
­®£® ãç¥â  ¢«¨ïîé¨å ­  ­¨å ä ªâ®à®¢. � áâ® ¯®«ãç ¥¬ë¥ ¢ë¢®¤ë § ¢¨-
áïâ ®â ã¬¥­¨©, ª®â®àë¥ á¢ï§ ­ë á ¢ë¤¥«¥­¨¥¬ â¨¯¨ç­ëå ¯à¥¤áâ ¢¨â¥«¥©
¤ ­­ëå, ¨«¨ ¢« ¤¥­¨ï áà¥¤áâ¢ ¬¨  ­ «¨§  ¢¥à®ïâ­®áâ­ëå ¯ à ¤®ªá®¢ ¨
­¥®¦¨¤ ­­®áâ¥©.
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�«¥¤ã¥â £«ã¡®ª® ¯®­¨¬ âì ¯à¨ç¨­ë ¯®ï¢«¥­¨ï ®¯ á­®áâ¨ ¯à¨­ïâ¨ï ­¥-
¯à ¢¨«ì­ëå à¥è¥­¨© ¢ å®¤¥  ­ «¨§  ï¢«¥­¨©, ¯à®¨áå®¤ïé¨å ¯®¤ ¢®§¤¥©áâ-
¢¨¥¬ á«ãç ï. �« ¤¥­¨¥ ¨áªãááâ¢®¬ áâ®å áâ¨ç¥áª¨å à ááã¦¤¥­¨© áâ ­®-
¢¨âáï, â ª¨¬ ®¡à §®¬, ­¥¯à¥¬¥­­ë¬ ãá«®¢¨¥¬ ãá¯¥è­®© ¤¥ïâ¥«ì­®áâ¨ ãç¨-
â¥«ï ¬ â¥¬ â¨ª¨. �ã¦¥­ ¢§£«ï¤ ­  áâ®å áâ¨ªã ­¥ â®«ìª® ª ª ­  á¨áâ¥¬ã
¯®­ïâ¨©, ä ªâ®¢ ¨ ãâ¢¥à¦¤¥­¨©,   ª ª ­  á¯¥æ¨ä¨ç¥áªãî ¬¥â®¤®«®£¨î,
®å¢ âë¢ îéãî ¢¥à®ïâ­®áâ­ë¥ ¨ áâ â¨áâ¨ç¥áª¨¥ ã¬®§ ª«îç¥­¨ï ¢ ¨å ¢§ -
¨¬®á¢ï§¨. �­ «¨§ â¥å á¨âã æ¨©, £¤¥ ¤«ï à¥è ¥¬®© ¯à®¡«¥¬ë ­¥ ®ª §ë-
¢ ¥âáï ®¤­®§­ ç­®£® ¨«¨ ®¯à¥¤¥«¥­­®£® ®â¢¥â , ­¥ ¤®«¦¥­ ¢ë§ë¢ âì à á-
â¥àï­­®áâ¨ ãç¨â¥«ï. �«ï íâ®£® ­ ¤® ¡ëâì £¨¡ª® ¬ëá«ïé¨¬ ç¥«®¢¥ª®¬,
«¨è¥­­ë¬ ¤®£¬ â¨ç¥áª®© ¢¥àë ¢  ¡á®«îâ­ãî ¨áâ¨­­®áâì çã¦¨å ¢ë¢®¤®¢.

�î¡®© áâ â¨áâ¨ç¥áª¨© ¢ë¢®¤ ­¥«ì§ï à áá¬ âà¨¢ âì ª ª  ¡á®«îâ­® ¢¥à-
­ë©. �¤­¨ à¥è¥­¨ï ¬ë ¯à¨­¨¬ ¥¬ ¡®«¥¥ ã¢¥à¥­­®,   ¤àã£¨¥ ¬¥­¥¥ ª â¥-
£®à¨ç­®. �¯¥æ¨ä¨ª  áâ®å áâ¨ç¥áª¨å ã¬®§ ª«îç¥­¨© ¯à¨  ­ «¨§¥ ï¢«¥­¨©
¢ ãá«®¢¨ïå ­¥®¤­®§­ ç­®áâ¨ ¤ ¥â ãç¥­¨ªã ¯à ¢® ­  ®è¨¡ªã, ¯à¨ç¥¬ ¢¥-
à®ïâ­®áâì ®è¨¡ª¨ ¬®¦¥â ¡ëâì ¡®«ìè¥© ¨«¨ ¬¥­ìè¥© ¢ § ¢¨á¨¬®áâ¨ ®â
á¢®¥®¡à §¨ï ¨§ãç ¥¬®© á¨âã æ¨¨ ¨ ãá«®¢¨© ¤¥ïâ¥«ì­®áâ¨ ãç¥­¨ª .

�«¥¤ã¥â ¯®¬­¨âì, çâ® ªà®¬¥ ¯®­ïâ¨ï ®¡ê¥ªâ¨¢­®© ¢¥à®ïâ­®áâ¨, ¯à¨¬¥-
­¨¬®£® ª á®¡ëâ¨ï¬, ¤®¯ãáª îé¨¬ ¬­®£®ªà â­®¥ ¯®¢â®à¥­¨¥ ¡¥§ ¨§¬¥­¥­¨©
ãá«®¢¨© ¨á¯ëâ ­¨ï, áãé¥áâ¢ã¥â ¯®­ïâ¨¥ áã¡ê¥ªâ¨¢­®© ¢¥à®ïâ­®áâ¨. �ã¡ê-
¥ªâ¨¢­ ï ¢¥à®ïâ­®áâì ¯à¨¬¥­ï¥âáï ­  ¯à ªâ¨ª¥ ª â ª¨¬ á®¡ëâ¨ï¬, ¯®¢â®-
à¥­¨¥ ª®â®àëå ¢ ¤ ­­®© á¨âã æ¨¨ ­¥¢®§¬®¦­®. �®«¨ç¥áâ¢¥­­ãî ®æ¥­ªã
áâ¥¯¥­¨ ¢®§¬®¦­®áâ¨ ­ áâã¯«¥­¨ï ¯®¤®¡­ëå á®¡ëâ¨© ç¥«®¢¥ª ¤¥« ¥â, ª ª
¯à ¢¨«®, ­  ®á­®¢ ­¨¨ á¢®¥£® ®¯ëâ , §­ ­¨©, ¨­âã¨æ¨¨. �â  ®æ¥­ª  ¢¥à®-
ïâ­®áâ¨ § ¢¨á¨â ®â áã¡ê¥ªâ , ­® ®­  ¬®¦¥â ®ª § âìáï, ¡«¨§ª  ª ¨áâ¨­¥.

�ç¨â¥«ì ¯à¨§¢ ­ á®§¤ ¢ âì ãá«®¢¨ï á¢®¡®¤­®£® ­ ¯à ¢«¥­¨ï ¯®¨áª®¢
ãç¥­¨ª . �ç¥­¨ª ¬®¦¥â § ¡«ã¦¤ âìáï, á®¬­¥¢ âìáï, ¯à¥¤« £ âì ­¥áâ ­-
¤ àâ­ë¥ ¯ãâ¨ ¯®¨áª  ¨áâ¨­ë, ¥£® ¢ë¢®¤ë ¬®£ãâ ®â«¨ç âìáï ®â ¢ë¢®-
¤®¢ ãç¨â¥«ï ¨ ¤àã£¨å ãç¥­¨ª®¢. � ª ¯à ¢¨«®, ¯à®â¨¢®à¥ç¨¢ë¥ ¢ë¢®¤ë
à §­ëå ãç é¨åáï á«¥¤ã¥â ¯à¨§­ ¢ âì ¯à ¢¨«ì­ë¬¨ á ­¥ª®â®à®© ¢¥à®ïâ-
­®áâìî. �¥ïâ¥«ì­®áâì ãç¥­¨ª®¢, ¨å à ááã¦¤¥­¨ï, ã¬®§ ª«îç¥­¨ï ¢ ¦­¥¥,
ç¥¬ ý¯à ¢¨«ì­®áâìþ à¥§ã«ìâ â . �¥¤ì á â®çª¨ §à¥­¨ï ¯à¨®à¨â¥â  à §¢¨¢ -
îé¥© äã­ªæ¨¨ ª®­ªà¥â­ë¥ §­ ­¨ï ¢ ý¬ â¥¬ â¨ª¥ ¤«ï ª ¦¤®£®þ à áá¬ â-
à¨¢ îâáï ­¥ áâ®«ìª® ª ª æ¥«ì ®¡ãç¥­¨ï, áª®«ìª® ª ª ¡ §  ®à£ ­¨§ æ¨¨
¯®«­®æ¥­­®© ¨­â¥««¥ªâã «ì­®© ¤¥ïâ¥«ì­®áâ¨ ãç é¨åáï.

�¬¥­­® íâã ¤¥ïâ¥«ì­®áâì á«¥¤ã¥â áç¨â âì ¡®«¥¥ §­ ç¨¬®© ¤«ï ä®à¬¨-
à®¢ ­¨ï «¨ç­®áâ¨ ãç é¥£®áï ¨ ãà®¢­ï ¥£® à §¢¨â¨ï, ç¥¬ â¥ ª®­ªà¥â­ë¥ ¬ -
â¥¬ â¨ç¥áª¨¥ §­ ­¨ï, ª®â®àë¥ ¯®á«ã¦¨«¨ ¥¥ ¡ §®©. �®íâ®¬ã ­ ¤® ­ ¯à -
¢¨âì ãá¨«¨ï ­¥ ­  ã¢¥«¨ç¥­¨¥ ®¡ê¥¬  ¨­ä®à¬ æ¨¨, ¯à¥¤­ §­ ç¥­­®© ¤«ï
ýáâ®¯à®æ¥­â­®£®þ ãá¢®¥­¨ï ãç é¨¬¨áï,   ­  ä®à¬¨à®¢ ­¨¥ ã¬¥­¨©  ­ «¨-
§¨à®¢ âì, ¯à®¤ãæ¨à®¢ âì ¨ ¨á¯®«ì§®¢ âì ¨­ä®à¬ æ¨î. � ª¨¬ ®¡à §®¬, ¢
å®¤¥ à¥ «¨§ æ¨¨ áâ®å áâ¨ç¥áª®© á®¤¥à¦ â¥«ì­®-¬¥â®¤¨ç¥áª®© «¨­¨¨ ãç¨-
â¥«î ­¥®¡å®¤¨¬® ¯¥à¥®á¬ëá«¨âì âà ¤¨æ¨®­­ãî âà ªâ®¢ªã ¯à®æ¥áá  ®¡ã-
ç¥­¨ï ª ª ¯à®æ¥áá  ä®à¬¨à®¢ ­¨ï §­ ­¨©, ã¬¥­¨© ¨ ­ ¢ëª®¢ ­  ­®¢ãî
¨­â¥à¯à¥â æ¨î ¥£® ª ª ¯à®æ¥áá  ã¯à ¢«¥­¨ï ®á¢®¥­¨¥¬ à §«¨ç­ë¬¨ ¢¨-
¤ ¬¨ ¤¥ïâ¥«ì­®áâ¨.
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�¨­ ¬¨ç­®¥ à §¢¨â¨¥ ¢á¥å áä¥à ¦¨§­¥¤¥ïâ¥«ì­®áâ¨ ç¥«®¢¥ª  ¯®¡ã¦-

¤ ¥â ¥£® ª ¯¥à¥®á¬ëá«¥­¨î ®á­®¢­ëå å à ªâ¥à¨áâ¨ª ãá¯¥è­®áâ¨ ¨ á ¬®-
¤®áâ â®ç­®áâ¨ ¯à®ï¢«¥­¨ï ¢ ¯à®æ¥áá¥ «¨ç­®áâ­®© ¨ ¯à®ä¥áá¨®­ «ì­®© á®-
æ¨ «¨§ æ¨¨.

�á­®¢®© ¯¥à¥®á¬ëá«¥­¨ï «¨ç­®áâìî á¢®¥© §­ ç¨¬®áâ¨ ¨ ãà®¢­ï ¢®áâà¥-
¡®¢ ­­®áâ¨ ¥¥ ¤¥©áâ¢¨© ¢ à¥ä¥à¥­â­®© á®æ¨ «ì­®© ¨ ¯à®ä¥áá¨®­ «ì­®©
áà¥¤¥ ï¢«ï¥âáï ¯à®æ¥áá ®¡à §®¢ ­¨ï, à¥ «¨§ã¥¬ë© ª ª á ¬®¤¥ïâ¥«ì­ë©
¯à®æ¥áá ¢§ ¨¬®¤¥©áâ¢¨ï ¯¥¤ £®£  ¨ ãç¥­¨ª  ¯à¨ à¥è¥­¨¨ ¥áâ¥áâ¢¥­­ëå ¨
á¯¥æ¨ «ì­® á®§¤ ­­ëå á®æ¨ «ì­®-¯¥¤ £®£¨ç¥áª¨å § ¤ ç.

�à ¢áâ¢¥­­ë© å à ªâ¥à ¢«¨ï­¨ï ®¡à §®¢ ­¨ï ­  «¨ç­®áâì ¥£® ãç áâ-
­¨ª®¢ ¯à®ï¢«ï¥âáï ¢ âà¥å  á¯¥ªâ å:

{ ª ç¥áâ¢¥­­ë¥ å à ªâ¥à¨áâ¨ª¨ ¯¥¤ £®£¨ç¥áª®© ¤¥ïâ¥«ì­®áâ¨ ¯¥¤ -
£®£ ;

{ ª ç¥áâ¢¥­­ë¥ å à ªâ¥à¨áâ¨ª¨ ¤¥ïâ¥«ì­®áâ¨ ãç¥­¨ª ;
{ ª ç¥áâ¢¥­­ë¥ å à ªâ¥à¨áâ¨ª¨ ¢§ ¨¬®¤¥©áâ¢¨ï ãç áâ­¨ª®¢ ®¡à §®¢ -

â¥«ì­®£® ¯à®æ¥áá .

� ª ç¥áâ¢¥­­ë¬ å à ªâ¥à¨áâ¨ª ¬ ¤¥ïâ¥«ì­®áâ¨ ¯¥¤ £®£ , ®¡« ¤ îé¥©
­à ¢áâ¢¥­­ë¬ ¯®â¥­æ¨ «®¬ ¢«¨ï­¨ï ­  ãç¥­¨ª , ¬®¦­® ®â­¥áâ¨:

{ ¢ëá®ª¨© ãà®¢¥­ì à §¢¨â¨ï ªà¨â¨ç¥áª®£® ¬ëè«¥­¨ï;
{ £®â®¢­®áâì ª ¯à®ï¢«¥­¨î ¨ ¢®á¯à¨ïâ¨î ªã«ìâãàë «¨ç­®áâ¨;
{ ã¬¥­¨ï ã¯à ¢«ïâì á®¡®©;
{ £®â®¢­®áâì ¯à®ï¢¨âì ¢ ¯¥¤ £®£¨ç¥áª®¬ ¤¥©áâ¢¨¨ á®æ¨ «ì­ãî, «¨ç-

­®áâ­ãî ¨ ¯à®ä¥áá¨®­ «ì­ãî ª®¬¯¥â¥­â­®áâì;
{ ­ «¨ç¨¥ ¢ ¤¥©áâ¢¨ïå ¯¥¤ £®£  «¨ç­®áâ­®© ¬¥â®¤¨ª¨ ¯à¥¯®¤ ¢ ­¨ï;
{ ¢ëá®ª¨© ãà®¢¥­ì à §¢¨â¨ï âàã¤®«î¡¨ï, á ¬®áâ®ïâ¥«ì­®áâ¨ ¬ëè«¥-

­¨ï ¨ ¯®áâã¯ª  ¨ á ¬®¤®áâ â®ç­®áâ¨;
{ £®â®¢­®áâì ¯à®ï¢¨âì ¢ ¯¥¤ £®£¨ç¥áª®¬ ¤¥©áâ¢¨¨ á¯¥æ¨ «ì­ë¥ ã¬¥­¨ï,

å à ªâ¥à¨§ãîé¨¥ ãà®¢¥­ì á ¬®à¥£ã«ïæ¨®­­®áâ¨ ¯¥¤ £®£ , ª ª®â®àë¬
¬®¦­® ®â­¥áâ¨ á«¥¤ãîé¨¥ ã¬¥­¨ï: æ¥«¥¯®« £ ­¨ï; áâàãªâãà¨à®¢ -
­¨ï ¤¥©áâ¢¨ï; á®¤¥à¦ â¥«ì­ë¥; ¤¥ïâ¥«ì­®áâ­ë¥; à¥£ã«ïâ¨¢­ë¥ ¨ ¯à®-
£­®áâ¨ç¥áª¨¥;
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{ £®â®¢­®áâì ª à¥ «¨§ æ¨¨ £ã¬ ­¨áâ¨ç¥áª®© ¯ à ¤¨£¬ë ¯¥¤ £®£¨ç¥á-
ª®£® ¤¥©áâ¢¨ï, ¢¥¤ãé¨¬¨ ­ ç « ¬¨ ª®â®à®© ï¢«ï¥âáï á¯®á®¡­®áâì
¯¥¤ £®£  ª ª®¬¯¥â¥­â­®© ¯á¨å®«®£®-¯¥¤ £®£¨ç¥áª®© ¤¨ £­®áâ¨ª¥ ¢®§-
¬®¦­®áâ¨ à §¢¨â¨ï ãç é¨åáï ¢ ¯à®æ¥áá¥ ¨å ®¡à §®¢ ­¨ï;

{ ­ «¨ç¨¥ ¢­ãâà¥­­¥© ¯à®ä¥áá¨®­ «ì­®© ¬®â¨¢ æ¨¨ ¨ ­ ¯à ¢«¥­­®áâ¨
­  ¯¥¤ £®£¨ç¥áªãî ¤¥ïâ¥«ì­®áâì, à áá¬ âà¨¢ ¥¬ãî ¯¥¤ £®£®¬ ¢ ¢¨¤¥
â¥å­®«®£¨¨ ¢§ ¨¬­®£® à §¢¨â¨ï ¨ ®¡®£ é¥­¨ï ªã«ìâãà­ë¬ ­ á«¥¤¨¥¬
ç¥«®¢¥ç¥áâ¢ ;

{ £®â®¢­®áâì ª ¯¥¤ £®£¨ç¥áª®¬ã á®¯à®¢®¦¤¥­¨î ãç é¨åáï, ¯®¡ã¦¤ î-
é ï ãç áâ­¨ª®¢ ¯¥¤ £®£¨ç¥áª®£® ¯à®æ¥áá  ª ­à ¢áâ¢¥­­®© á ¬®ª®à-
à¥ªæ¨¨¨.

� ª ç¥áâ¢¥­­ë¬ å à ªâ¥à¨áâ¨ª ¬ ãç¥¡­®© ¤¥ïâ¥«ì­®áâ¨ ãç¥­¨ª  ¬®¦-
­® ®â­¥áâ¨ á«¥¤ãîé¨¥ å à ªâ¥à¨áâ¨ª¨:

{ ­ «¨ç¨¥ ¤®áâ â®ç­®£® ãà®¢­ï à §¢¨â¨ï;
{ ®¯ëâ à §¢¨¢ îé¥£®, ®¯¥à¥¦ îé¥£® ¨ ¯à®¡«¥¬­®£® ¢®á¯¨â ­¨ï ¨ á®-

æ¨ «¨§ æ¨¨ ¢ ãá«®¢¨ïå à¥ä¥à¥­â­®© á®æ¨ «ì­®-¡ëâ®¢®© ªã«ìâãàë;
{ ­ «¨ç¨¥ ãç¥­¨ï ¢ ¢¨¤¥ ¢¥¤ãé¥© æ¥­­®áâ¨ á ¬®à §¢¨â¨ï «¨ç­®áâ¨;
{ ­ «¨ç¨¥ ¢­ãâà¥­­¥© ãç¥¡­®© ¬®â¨¢ æ¨¨;
{ £®â®¢­®áâì ª á ¬®¯®§­ ­¨î ¨ á ¬® ªâã «¨§ ãæ¨¨;
{ £®â®¢­®áâì ª á ¬®ª®àà¥ªæ¨¨ ¢ à¥§ã«ìâ â¥  ­ «¨§  á®¢®ªã¯­®áâ¨ ¢«¨-

ï­¨©, ¯®áâã¯ îé¨å ¨§ á®æ¨ «ì­®© áà¥¤ë;
{ ­ «¨ç¨¥ ªà¨â¨ç¥áª®£® ¬ëè«¥­¨ï;

� ª ç¥áâ¢¥­­ë¬ å à ªâ¥à¨áâ¨ª ¬ ¢§ ¨¬®¤¥©áâ¢¨ï ¯¥¤ £®£  ¨ ãç é¨åáï
¢ ®¡à §®¢ â¥«ì­®¬ ¯à®æ¥áá¥ ¬®¦­® ®â­¥áâ¨ á«¥¤ãîé¨¥ å à ªâ¥à¨áâ¨ª¨:

{ £®â®¢­®áâì ãç áâ­¨ª®¢ ¯¥¤ £®£¨ç¥áª®£® ¯à®æ¥áá  ª  ª¬¥®«®£¨ç¥áª®¬ã
¢§ ¨¬®¤¥©áâ¢¨î;

{ á ¬®à¥£ã«ïæ¨®­­®áâì ¢§ ¨¬­®£® ¢«¨ï­¨ï ãç áâ­¨ª®¢ ®¡à §®¢ â¥«ì-
­®£® ¯à®æ¥áá ;

{ áã¡ê¥ªâ­®áâì ¢§ ¨¬®¤¥©áâ¢¨ï ¯¥¤ £®£  ¨ ®¡ãç ¥¬ëå;
{ ®âªàëâ®áâì ®¡à §®¢ â¥«ì­®£® ¯à®æ¥áá ;
{ ¯¥¤ £®£¨ç¥áª¨ ®¡ãá«®¢«¥­­ ï â®«¥à ­â­®áâì ¢§ ¨¬®¤¥©áâ¢¨ï ãç áâ-

­¨ª®¢ ¯¥¤ £®£¨ç¥áª®£® ¯à®æ¥áá .

�à ¢áâ¢¥­­®¥ ­ ç «® ®¡à §®¢ ­¨ï à¥ «¨§ã¥âáï ¢ ¯à®æ¥áá¥ ¢§ ¨¬®¤¥©áâ-
¢¨ï ¯¥¤ £®£  ¨ ãç é¨åáï ¢ â®¬ á«ãç ¥, ¥á«¨ ®¡à §®¢ ­¨¥ äã­ªæ¨®­¨àã¥â ­ 
®á­®¢¥ ¢¯®«­¥ ®¯à¥¤¥«¥­­®© ¯® á®¤¥à¦ ­¨î ¯à®ä¥áá¨®­ «ì­®© ¨¤¥®«®£¨¨
| ¨¤¥®«®£¨¨ á ¬®¤®áâ â®ç­®áâ¨, £®â®¢­®áâ¨ ¥£® ãç áâ­¨ª®¢ ª á ¬®¢®á¯¨-
â ­¨î ¨ ­¥¯à¥àë¢­®¬ã á ¬®à §¢¨â¨î.

�¯¨á®ª «¨â¥à âãàë
1. �®åà ­®¢ �.�. �®æ¨ «ì­®-¯¥¤ £®£¨ç¥áª¨¥  á¯¥ªâë ä®à¬¨à®¢ ­¨ï ã ãç é¥©áï

¬®«®¤¥¦¨ ®¯ëâ  á ¬®à¥£ã«¨à®¢ ­¨ï. { �¥­§ , ����, 1996. { 144á.

645



������������� ����������� ������
� �������� ��������� �������������� �����

�������������� �����������

� à ­®¢  �.�., �à £¨­  �.�.
��� ��� ����

�à®¡«¥¬   ¤ ¯â æ¨¨ áâã¤¥­â®¢ ¯¥à¢®ªãàá­¨ª®¢ ª ãá¯¥è­®¬ã ¨§ãç¥­¨î
¬ â¥¬ â¨ç¥áª®£®  ­ «¨§  ¢ë§ë¢ ¥â ®á®¡ãî ®§ ¡®ç¥­­®áâì. �­®£¨¥ áâã-
¤¥­âë ¯¥à¢®ªãàá­¨ª¨ ¢¨¤ïâ ®á­®¢­ãî âàã¤­®áâì ®¡ãç¥­¨ï ¢ ®âáãâáâ¢¨¨
¯®¢á¥¤­¥¢­®£® ª®­âà®«ï, ª ª®â®à®¬ã ®­¨ ¯à¨¢ëª«¨ ¢ èª®«¥. �¥¤®áâ â®ª
ª®­âà®«ï ¨ á ¬®ª®­âà®«ï §­ ­¨©, ã¬¥­¨© ¨ ­ ¢ëª®¢ ¢ë§ë¢ ¥â ã áâã¤¥­-
â®¢ ­ áâ®à®¦¥­­®¥ ®â­®è¥­¨¥ ª § ç¥â ¬, íª§ ¬¥­ ¬. � íâ® ¢ á¢®î ®ç¥-
à¥¤ì ®ª §ë¢ ¥â ­¥£ â¨¢­®¥ ¢«¨ï­¨¥ ­  ä®à¬¨à®¢ ­¨¥ á ¬®áâ®ïâ¥«ì­®áâ¨,
ã¢¥à¥­­®áâ¨ ¢ á¢®¨å á¨« å ã áâã¤¥­â®¢. �«¥¤ã¥â ®â¬¥â¨âì ¥é¥ ¨ â ª®©
 á¯¥ªâ, § âàã¤­ïîé¨© à ¡®âã áâã¤¥­â®¢: ®­¨ ¢ ¡®«ìè¨­áâ¢¥ á¢®¥¬ ¢áâà¥-
ç îâ § âàã¤­¥­¨ï ¯à¨ çâ¥­¨¨ ¨  ­ «¨§¥ ¬ â¥¬ â¨ç¥áª¨å â¥ªáâ®¢. �¤­¨¬
¨§ ¯®¤å®¤®¢ ¢ à¥è¥­¨¨ ®¡®§­ ç¥­­ëå ¢ëè¥ ¯à®¡«¥¬, ï¢«ï¥âáï á¯¥æ¨ «ì-
­ë¬ ®¡à §®¬ ®à£ ­¨§®¢ ­­®¥ â¥áâ¨à®¢ ­¨¥, ¯®áª®«ìªã á ¯®¬®éìî â¥áâ®¢
¬®¦­® ®áãé¥áâ¢«ïâì ®¡ãç¥­¨¥ áâã¤¥­â®¢ ã¬¥­¨ï¬ ç¨â âì ¨  ­ «¨§¨à®¢ âì
¬ â¥¬ â¨ç¥áª¨© â¥ªáâ,  ­ «¨§¨à®¢ âì ¤®ª § â¥«ìáâ¢  ¨ â.¤. �ç¥¢¨¤­®, çâ®
¢á¥ íâ¨ ­ ¢ëª¨ ¢ ¯®«­®© ¬¥à¥ ¯®­ ¤®¡ïâáï ¡ã¤ãé¥¬ã ãç¨â¥«î.

�ãé­®áâì ®à£ ­¨§ æ¨¨ ®¡ãç îé¥£® ¨ à §¢¨¢ îé¥£® â¥áâ¨à®¢ ­¨ï § -
ª«îç ¥âáï ¢ á«¥¤ãîé¥¬:

�¥áâ®¢ë¥ § ¤ ­¨ï, á®áâ ¢«¥­­ë¥ ­  â¥®à¥â¨ç¥áª®¬ ¬ â¥à¨ «¥, ¬ë à §-
¤¥«ï¥¬ ­  âà¨ ¡«®ª .�¥áâ®¢®¥ § ¤ ­¨¥ I ¡«®ª  á®áâ®¨â ¨§ ­¥ª®â®à®£® ¬ -
â¥¬ â¨ç¥áª®£® ãâ¢¥à¦¤¥­¨ï, ª ª®â®à®¬ã ¯à¨¢®¤¨âáï àï¤ ¢ëáª §ë¢ ­¨©.
� ª ¦¤®¬ ¢ëáª §ë¢ ­¨¨ ®âà ¦¥­ë, «¨¡® ®âáãâáâ¢ãîâ áãé¥áâ¢¥­­ë¥ ¯à¨-
§­ ª¨ ãâ¢¥à¦¤¥­¨ï. �âã¤¥­âã ­¥®¡å®¤¨¬® ®¯à¥¤¥«¨âì ¨áâ¨­­®áâì ª ¦-
¤®£® ¢ëáª §ë¢ ­¨ï. �¥áâ®¢®¥ § ¤ ­¨¥ II ¡«®ª  á®áâ®¨â ¨§ ¬ â¥¬ â¨ç¥áª®£®
ãâ¢¥à¦¤¥­¨ï, ª ª®â®à®¬ã ¯à¨¢®¤¨âáï àï¤ á«¥¤áâ¢¨©. �âã¤¥­âã áà¥¤¨ íâ¨å
á«¥¤áâ¢¨© á«¥¤ã¥â ¢ë¡à âì ¢¥à­ë¥ ¨ ­¥¢¥à­ë¥. � ¯à¨¬¥à:

�ã­ªæ¨ï y = f(x) ­¥¯à¥àë¢­  ­  ®âà¥§ª¥ [a, b].
�«¥¤áâ¢¨ï:

1. �áïª ï ­¥¯à¥àë¢­ ï äã­ªæ¨ï ­  ®âà¥§ª¥ ®£à ­¨ç¥­  ­  ­¥¬.
2. �áïª ï ­¥¯à¥àë¢­ ï äã­ªæ¨ï ¯à¨­¨¬ ¥â ­  íâ®¬ ®âà¥§ª¥ ­ ¨¡®«ìè¥¥

§­ ç¥­¨¥.
3. �áïª ï ­¥¯à¥àë¢­ ï äã­ªæ¨ï ¨¬¥¥â ­  ®âà¥§ª¥ â®çªã ¬ ªá¨¬ã¬  ¨«¨

¬¨­¨¬ã¬ .
4. �áïª ï ­¥¯à¥àë¢­ ï äã­ªæ¨ï, ¤«ï ª®â®à®© f(a) · f(b) < 0 ¨¬¥¥â ­¥

¬¥­¥¥ ¤¢ãå ­ã«¥© ­  íâ®¬ ®âà¥§ª¥.
�¥áâ®¢®¥ § ¤ ­¨¥ III ¡«®ª  á®¤¥à¦¨â à ­¥¥ ¨§ãç¥­­ãî â¥®à¥¬ã, ª ª®-

â®à®© ¯à¨¢®¤¨âáï ­¥áª®«ìª® ¢®§¬®¦­ëå ¤®ª § â¥«ìáâ¢. �âã¤¥­âã á«¥¤ã¥â
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®¯à¥¤¥«¨âì ¯à ¢¨«ì­ë¥ ¨ ­¥¯à ¢¨«ì­ë¥ ¤®ª § â¥«ìáâ¢
� ¦­® ®â¬¥â¨âì, çâ® â¥áâ¨à®¢ ­¨¥ ¤®«¦­® ­ å®¤¨âìáï ¢ ¨­â¥£à¨à®¢ ­-

­®¬ ¢§ ¨¬®¤¥©áâ¢¨¨ á ¢ã§®¢áª¨¬¨ ¬¥â®¤ ¬¨ ®¡ãç¥­¨ï. �®«¥¥ â®£®, æ¥«¥-
á®®¡à §­®¥ á®ç¥â ­¨¥ íâ¨å ¤¢ãå ¯®¤å®¤®¢ ¯®§¢®«ï¥â ­ ¬ á£« ¤¨âì â¥ ¯à®-
¡«¥¬ë, ª®â®àë¥ ¢®§­¨ª îâ ¯à¨ ¨§ãç¥­¨¨ ¬ â¥¬ â¨ç¥áª®£®  ­ «¨§  â®«ìª®
ç¥à¥§ § ¤ ç¨. �á¯®«ì§®¢ ­¨¥ â ª¨å â¥ªáâ®¢ëå § ¤ ­¨© ¯®§¢®«¨«® ­ ¬ ãá¨-
«¨âì à §¢¨¢ îéãî ¨ ãç¥¡­ãî äã­ªæ¨¨ ®¡ãç¥­¨ï ¨ ¯®¢ëá¨âì ª ç¥áâ¢® ¯®¤-
£®â®¢ª¨ áâã¤¥­â®¢ ¯¥¤ £®£¨ç¥áª¨å ¢ã§®¢ ¯® ¬ â¥¬ â¨ç¥áª®¬ã  ­ «¨§ã.

�¯¨á®ª «¨â¥à âãàë
1. �ãá¥¢ �.�. �¥â®¤¨ç¥áª¨¥ ®á­®¢ë ¤¨ää¥à¥­æ¨à®¢ ­­®£® ®¡ãç¥­¨ï ¬ â¥¬ â¨ª¥

¢ áà¥¤­¥© èª®«¥. { �¢â®à¥ä¥à â ¤¨áá. ¤®ªâ. ¯¥¤.­. { �.: 1990. { 39á.
2. �¥à­¥à �.�. �à®¡«¥¬­®¥ ®¡ãç¥­¨¥. { �.: �­ ­¨¥,1974. { 64á.
3. �®§¥­¡¥à£ �.�. �à®¡«¥¬ë ¨§¬¥à¥­¨© ¢ ¤¨¤ ªâ¨ª¥. { �¨¥¢: �¨é  èª®« , 1979.

{ 176á.

�������������� ��� �����������������
������� �������� �����������

� à ­®¢  �.�.
��� ��� �®¢®á¨¡¨àáª¨© £®áã¤ àáâ¢¥­­ë© ¯¥¤ £®£¨ç¥áª¨© ã­¨¢¥àá¨â¥â

£. �®¢®á¨¡¨àáª
�®£« á­® ª®­æ¥¯æ¨¨ ­¥®ª« áá¨ç¥áª®© â¥®à¨¨ ¢¨â «¨§¬  ¯®¤ ª ç¥áâ¢®¬

®¡à §®¢ ­¨ï ­¥®¡å®¤¨¬® ¯®­¨¬ âì á«®¦­ë©, á¨áâ¥¬­ë©, ¬­®£®¬¥à­ë© ä¥-
­®¬¥­, ¢ ª®â®à®¬ áã¡ê¥ªâ¨¢­®¥ ¨ ®¡ê¥ªâ¨¢­®¥ ­ å®¤ïâáï ¢ ­¥à §àë¢­®¬
®à£ ­¨ç¥áª®¬ ¥¤¨­áâ¢¥. �¬¯¨à¨ç¥áª®¬ã ¨áá«¥¤®¢ ­¨î ¯®¤«¥¦ â á¥¬ì ¥£®
á®áâ ¢«ïîé¨å: 1) ­à ¢áâ¢¥­­®áâì, ¢ëà ¦ ¥¬ ï ¢ ¤ãå®¢­®áâ¨ | ®â­®è¥-
­¨¥ ª ¤àã£¨¬ «î¤ï¬, çã¢áâ¢® á®¢¥áâ¨, ®â¢¥âáâ¢¥­­®áâ¨, á¯à ¢¥¤«¨¢®áâ¨,
áâà¥¬«¥­¨¥ ª ¨áâ¨­¥; 2) á®æ¨ «ì­® | ¯®«¨â¨ç¥áª ï ªã«ìâãà , ¯à®ï¢«ï-
îé ïáï ¢ ­ æ¨®­ «ì­®¬ á ¬®á®§­ ­¨¨, £à ¦¤ ­áâ¢¥­­®áâ¨,  ªâ¨¢­®áâ¨,
á¯®á®¡­®áâ¨ ¯®¤ç¨­¥­¨ï «¨ç­®£® ¨­â¥à¥á  ®¡é¥áâ¢¥­­®¬ã; 3) á®áâ®ï­¨¥
§¤®à®¢ìï, á¯®á®¡­®áâì ã¯à ¢«ïâì ¯á¨å®ä¨§¨ç¥áª¨¬ à §¢¨â¨¥¬ á¢®¥£® ®à£ -
­¨§¬ ; 4) à¥§ã«ìâ âë ¯à ªâ¨ç¥áª®© ¤¥ïâ¥«ì­®áâ¨, ¢ëà ¦¥­­ë¥ ¢ á®§¤ ­¨¨
®¯à¥¤¥«¥­­ëå ¬ â¥à¨ «ì­ëå ¨ ¤ãå®¢­ëå æ¥­­®áâ¥©; 5) ¦¥« ­¨¥ ¨ ã¬¥­¨¥
á®¢¥àè¥­áâ¢®¢ âìáï, ¯à¨®¡à¥â âì ­®¢ë¥ §­ ­¨ï; 6) ¨áªãááâ¢® ®¡é¥­¨ï; 7)
ä®à¬ «ì­ë¥ ¯®ª § â¥«¨ ãá¯¥¢ ¥¬®áâ¨, ª¢ «¨ä¨ª æ¨¨, ®âà ¦¥­­ë¥ ¢ â -
¡¥«ïå,  ââ¥áâ â å, à §àï¤ å, ¤¨¯«®¬ å ¨ ¯à.

�« ¢­ë¬, ®¯à¥¤¥«ïîé¨¬ ¨ á¨áâ¥¬®®¡à §ãîé¨¬ í«¥¬¥­â®¬ ª ç¥áâ¢  ®¡-
à §®¢ ­¨ï, ï¢«ï¥âáï ¤ãå®¢­®áâì, ¯®áª®«ìªã ¤ ¦¥ ­¥§ ãàï¤­ë¥ ãç¥¡­ë¥
ãá¯¥å¨, â¥àïîâ á¬ëá« ¨, ¡®«¥¥ â®£®, ¬®£ãâ ¨¬¥âì ­¥£ â¨¢­®¥ §­ ç¥­¨¥,
¢¥¤ì ã¬­ë©, ¡¥§­à ¢áâ¢¥­­ë© ç¥«®¢¥ª á¯®á®¡¥­ ¨§®¡à¥â âì ­®¢®¥, ¢á¥ ¡®«¥¥
¨§®éà¥­­ë¥ á¯®á®¡ë ®¡å®¤  § ª®­®¢ ¤«ï ã¤®¢«¥â¢®à¥­¨ï á¢®¨å ª®àëáâ­ëå
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¦¥« ­¨©. �®íâ®¬ã ¨¤¥ï ¢®á¯¨â ­¨ï ¤ãå®¢­®£® å à ªâ¥à  ¤®«¦­  áâ âì
¢¥¤ãé¥© ¯à®£à ¬¬®©, ¬¥à®©. � ãç¥â®¬ íâ®£® ­¥®¡å®¤¨¬® £®¢®à¨âì ® â®¬,
çâ® ¢á¥ ­ ãç­ë¥ ¤¨áæ¨¯«¨­ë ¤®«¦­ë ®â¢¥ç âì ­¥ â®«ìª® § ¤ ç ¬ ¨­â¥«-
«¥ªâã «ì­®£® à §¢¨â¨ï ãç é¨åáï, ­® ¨ ¤ãå®¢­® | ­à ¢áâ¢¥­­®£®.

�â® â¥¬ ¡®«¥¥ ­¥®¡å®¤¨¬® ¢ á¢ï§¨ á â¥¬, çâ® ¢ ­ áâ®ïé¥¥ ¢à¥¬ï ¯®¯ëâª 
¯à¥®¡à §®¢ âì ¦¨§­ì ¢ �®áá¨¨ ¡ §¨àã¥âáï ­  ¨¤¥¥ ¯à®£à¥áá , âà ªâã¥¬®£®
ª ª ¤¢¨¦¥­¨¥ ç¥«®¢¥ç¥áâ¢  ¯® ¥¤¨­®¬ã ¢¥ªâ®àã  ¡á®«îâ¨§ æ¨¨ áãâ¨ ¥¢-
à®¯¥©áª®© æ¨¢¨«¨§ æ¨¨. �¤­ ª® íâ® ­ ¯à ¢«¥­¨¥ ¯à¨ ¢á¥© á¢®¥© ¢ëà -
§¨â¥«ì­®áâ¨ ãá¯¥å®¢ ¢ ¤¥«¥ à®áâ  ¬ â¥à¨ «ì­®£® ¡« £®¯®«ãç¨ï çà¥¢ â® ¨
§­ ç¨â¥«ì­ë¬¨ ¤ãå®¢­ë¬¨ ¯®â¥àï¬¨. � â® ¢à¥¬ï ª ª ®¯à¥¤¥«ïîé ï æ¥«ì
­ è¥© èª®«ë íâ® ¢®á¯¨â ­¨¥ ç¥«®¢¥ª  ¡®«¥¥ á®¢¥àè¥­­®© ä®à¬ æ¨¨, ®â-
«¨ç­®£® ¢ ¯®«®¦¨â¥«ì­®¬ á¬ëá«¥ ®â ç¥«®¢¥ª  ¯à¥¤ë¤ãé¨å ªã«ìâãà­ëå
áâã¯¥­¥© à §¢¨â¨ï, ¢ ¯à®â¨¢­®¬ á«ãç ¥ ®áâ ­®¢¨âáï ¯à®£à¥áá ®¡é¥áâ¢ .
�®«­®æ¥­­®¥ ã¬áâ¢¥­­®¥ ¢®á¯¨â ­¨¥, ¯à¨®à¨â¥â ¤ãå®¢­ëå æ¥­­®áâ¥© |
¢¥¤ãé¨¥ ®à¨¥­â¨àë á®¢à¥¬¥­­®£® ®â¥ç¥áâ¢¥­­®£® ®¡à §®¢ ­¨ï, ª®­¥ç­ë©
à¥§ã«ìâ â ª®â®àëå á®áâ®¨â ¢ ¤ãå®¢­®¬ áâ ­®¢«¥­¨¨ ç¥«®¢¥ª .

�¯¨á®ª «¨â¥à âãàë
1. �«ì¨­ �.�. �¢®àç¥áª ï ¨¤¥ï ­ è¥£® ¡ã¤ãé¥£®. { �®¢®á¨¡¨àáª: �ãááª¨©  àå¨¢,

1991.

������������ ����������� ��� ������
�������� ������ ���������� �����

�¥à-�à ª¥«ï­ �.�.
�¥­§¥­áª¨© £®áã¤ àáâ¢¥­­ë© ¯¥¤ £®£¨ç¥áª¨© ã­¨¢¥àá¨â¥â ¨¬.

�.�. �¥«¨­áª®£®
�¥­§ , �®áá¨ï

�¥®¡å®¤¨¬®áâì ¯à®ä¨«¨§ æ¨¨ ®¡à §®¢ ­¨ï, ï¢«ïîé¥©áï ¯à¨¬¥à®¬ ¨­-
â¥£à æ¨®­­ëå ¯à®æ¥áá®¢ ¢ ®¡à §®¢ ­¨¨, ¯à¥¤áâ ¢«ï¥âáï ¤®áâ â®ç­® ®ç¥-
¢¨¤­®©. �­  ¯à®¤¨ªâ®¢ ­  ¢á¥© «®£¨ª®© à §¢¨â¨ï à®áá¨©áª®© èª®«ë ¢
¯®á«¥¤­¨¥ ¤¥áïâ¨«¥â¨ï. � à¨ â¨¢­®áâì,  ¤ ¯â¨¢­®áâì, £ã¬ ­¨§ æ¨ï |
¨¬¥­­® íâ¨ ¯®­ïâ¨ï áâ ­®¢ïâáï ª«îç¥¢ë¬¨ ¢ å à ªâ¥à¨áâ¨ª¥ ª ç¥áâ¢¥­-
­ëå ¨§¬¥­¥­¨©, ¯à®¨áå®¤ïé¨å ¢ áä¥à¥ èª®«ì­®£® ®¡à §®¢ ­¨ï. �á­®¢­ ï
¨¤¥ï ¯à®ä¨«¨§ æ¨¨ § ª«îç ¥âáï ¢ ¡®«¥¥ íää¥ªâ¨¢­®¬ ¨ ¨­¤¨¢¨¤ã «¨§¨-
à®¢ ­­®¬ ¯®¤å®¤¥ ª ¯à®æ¥ááã ®¡ãç¥­¨ï.

� íâ®¬ ª®­â¥ªáâ¥ à¥ «¨§ æ¨ï ¯à®ä¨«ì­®£® ®¡ãç¥­¨ï ¬®¦¥â à áá¬ âà¨-
¢ âìáï ª ª ­®¢ë© ¢ ¦­ë© è £ ª ¯®áâà®¥­¨î ¬®¤¥«¨  ¤ ¯â¨¢­®© èª®«ë,
â.¥. ýà §­®ãà®¢­¥¢®© ¨ ¬­®£®¯à®ä¨«ì­®© ®¡é¥®¡à §®¢ â¥«ì­®© ¬ áá®¢®©
èª®«ë á ­ ¡®à®¬ ¢á¥¢®§¬®¦­ëå ª« áá®¢ ¨ ®¡à §®¢ â¥«ì­ëå ãá«ã£, ®âªàë-
â®© ¤«ï ¤¥â¥© à §­ëå ¢®§¬®¦­®áâ¥© ¨ á¯®á®¡­®áâ¥©, ¢­¥ § ¢¨á¨¬®áâ¨ ®â
¨å ¨­¤¨¢¨¤ã «ì­ëå ¯á¨å®«®£¨ç¥áª¨å ®á®¡¥­­®áâ¥©, §¤®à®¢ìï, áª«®­­®áâ¥©,
¬ â¥à¨ «ì­®© ®¡¥á¯¥ç¥­­®áâ¨ á¥¬ì¨þ [6].
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� ãâ¢¥à¦¤¥­­®© �¨­¨áâ¥àáâ¢®¬ ®¡à §®¢ ­¨ï �� �®­æ¥¯æ¨¨ ¯à®ä¨«ì-
­®£® ®¡ãç¥­¨ï £®¢®à¨âáï: ý�à®ä¨«ì­®¥ ®¡ãç¥­¨¥ | áà¥¤áâ¢® ¤¨ää¥à¥­-
æ¨ æ¨¨ ¨ ¨­¤¨¢¨¤ã «¨§ æ¨¨ ®¡ãç¥­¨ï, ¯®§¢®«ïîé¨¥ §  áç¥â ¨§¬¥­¥­¨©
¢ áâàãªâãà¥, á®¤¥à¦ ­¨¨ ¨ ®à£ ­¨§ æ¨¨ ®¡à §®¢ â¥«ì­®£® ¯à®æ¥áá  ¡®«¥¥
¯®«­® ãç¨âë¢ âì ¨­â¥à¥áë, áª«®­­®áâ¨ ¨ á¯®á®¡­®áâ¨ ãç é¨åáï, á®§¤ ¢ âì
ãá«®¢¨ï ¤«ï ®¡ãç¥­¨ï áâ àè¥ª« áá­¨ª®¢ ¢ á®®â¢¥âáâ¢¨¨ á ¨å ¯à®ä¥áá¨®-
­ «ì­ë¬¨ ¨­â¥à¥á ¬¨ ¨ ­ ¬¥à¥­¨ï¬¨ ¢ ®â­®è¥­¨¨ ¯à®¤®«¦¥­¨ï ®¡à §®-
¢ ­¨ïþ[1].

� æ¥«ï¬ ¯à®ä¨«ì­®£® ®¡ãç¥­¨ï ¯à¨­ ¤«¥¦ â: ¯®¤£®â®¢ª  ¢ë¯ãáª­¨-
ª®¢ ®¡é¥®¡à §®¢ â¥«ì­ëå èª®« ª ®á¢®¥­¨î ¯à®£à ¬¬ ¢ëáè¥£® ¯à®ä¥áá¨-
®­ «ì­®£® ®¡à §®¢ ­¨ï; ¯®¢ëè¥­¨¥  ¤ ¯â¨¢­®© á¯®á®¡­®áâ¨ ¢ë¯ãáª­¨ª®¢
èª®« ª á®¢à¥¬¥­­ë¬ àë­®ç­ë¬ ãá«®¢¨ï¬; ¤¨ää¥à¥­æ¨ æ¨ï á®¤¥à¦ ­¨ï
®¡ãç¥­¨ï áâ àè¥ª« áá­¨ª®¢ ¢ á®®â¢¥âáâ¢¨¨ á ¨å ¨­â¥à¥á ¬¨ ¨ ¢®§¬®¦­®á-
âï¬¨ ¯®áâà®¥­¨ï ­  ¥¥ ®á­®¢¥ £¨¡ª¨å ¨­¤¨¢¨¤ã «ì­ëå ®¡à §®¢ â¥«ì­ëå
¯à®£à ¬¬.

�ç¨âë¢ ï â ª¨¥ ®â«¨ç¨â¥«ì­ë¥ ®á®¡¥­­®áâ¨  ¤ ¯â¨¢­®© ®¡à §®¢ â¥«ì-
­®© á¨áâ¥¬ë, ª ª á®§¤ ­¨¥ ¢á¥å ­¥®¡å®¤¨¬ëå ãá«®¢¨© ¤«ï à¥ «¨§ æ¨¨ ¢ -
à¨ â¨¢­®£® ®¡à §®¢ ­¨ï ¢ à ¬ª å ®¤­®© èª®«ë; ®¡¥á¯¥ç¥­¨¥ á®¤¥à¦ â¥«ì-
­®© ¨ ¬¥â®¤¨ç¥áª®© ¯à¥¥¬áâ¢¥­­®áâ¨ ­  ¢á¥å íâ ¯ å ®¡ãç¥­¨ï ¨ à §¢¨-
â¨ï à¥¡¥­ª ; à §­®®¡à §­ë¥ ä®à¬ë ¤¨ää¥à¥­æ¨ æ¨¨ ¨ ¬­®£®¯à®ä¨«ì-
­®áâì®¡ãç¥­¨ï, ¯à¨å®¤¨¬ ª ¢ë¢®¤ã, çâ® ­¥®¡å®¤¨¬ë¬ ãá«®¢¨¥¬ ¤¥ïâ¥«ì-
­®áâ¨ ¯à®ä¨«ì­ëå ª« áá®¢ ï¢«ï¥âáï  ¤ ¯â¨¢­ ï èª®« . �¬¥­­® ¢ ®á-
­®¢¥  ¤ ¯â¨¢­®© ®¡à §®¢ â¥«ì­®© á¨áâ¥¬ë «¥¦ â ¢¥¤ãé¨¥ ¨¤¥¨ «¨ç­®áâ­®
®à¨¥­â¨à®¢ ­­®£® ®¡à §®¢ ­¨ï, ­ ¯à ¢«¥­­®£® ­  à §¢¨â¨¥ æ¥­­®áâ­®-
í¬®æ¨®­ «ì­®© áä¥àë «¨ç­®áâ¨, ¥¥ «¨ç­®áâ­ëå ®â­®è¥­¨© ª ¬¨àã, ¥¥
«¨ç­®áâ­ ï ¯®§¨æ¨ï. �®íâ®¬ã á®¤¥à¦ ­¨¥ «¨ç­®áâ­® ®à¨¥­â¨à®¢ ­­®£®
¯à®ä¨«ì­®£® ®¡ãç¥­¨ï ¤®«¦­® ¢ª«îç âì â®, çâ® ý­ã¦­® ç¥«®¢¥ªã ¤«ï
áâà®¨â¥«ìáâ¢  ¨ à §¢¨â¨ï «¨ç­®áâ¨, ¨¬¥âì, ¯® ªà ©­¥© ¬¥à¥, á«¥¤ãîé¨¥
®¡ï§ â¥«ì­ë¥ ª®¬¯®­¥­âë:  ªá¨®«®£¨ç¥áª¨©, ª®£­¨â¨¢­ë©, ¤¥ïâ¥«ì­®-
â¢®àç¥áª¨© ¨ «¨ç­®áâ­ë©þ [9].

�¨ç­®áâ­ë© ª®¬¯®­¥­â ï¢«ï¥âáï á¨áâ¥¬®®¡à §ãîé¨¬ ¢ á®¤¥à¦ ­¨¨
«¨ç­®áâ­® ®à¨¥­â¨à®¢ ­­®£® ¯à®ä¨«ì­®£® ®¡ãç¥­¨ï, ¨ íâ¨¬ ®­® áãé¥áâ-
¢¥­­® ®â«¨ç ¥âáï ®â âà ¤¨æ¨®­­®£® á®¤¥à¦ ­¨ï, ®á­®¢­ë¬ ª®¬¯®­¥­â®¬
ª®â®à®£® ¯à¨§­ ¥âáï ª®£­¨â¨¢­ë©. �áå®¤ï ¨§ íâ®£® ¯®«®¦¥­¨ï, à §¢¨â¨¥
¯à®ä¨«ì­®£® ®¡ãç¥­¨ï ¢  ¤ ¯â¨¢­®© èª®«¥ ¤®«¦­® áâà®¨âáï ­  á«¥¤ãî-
é¨å ¯¥¤ £®£¨ç¥áª¨å ¨¤¥ïå:

{ ¯à®ä¨«ì­®¥ ®¡ãç¥­¨¥ ¤®«¦­® ®áãé¥áâ¢«ïâìáï á 10 ª« áá , â® ¥áâì á
â®£® ¬®¬¥­â , ª®£¤  ã ãç é¨åáï ®¡ê¥ªâ¨¢­® ­ ç¨­ îâ ¢ëáâà ¨¢ âìáï
¯« ­ë ®â­®á¨â¥«ì­® á¢®¥£® ¡ã¤ãé¥£®;

{ ¯à®ä¨«ì­®¥ ®¡ãç¥­¨¥ ¤®«¦­® ï¢«ïâìáï ®¡é¨¬, ¯®íâ®¬ã ®­® ¯à¥¤-
áâ ¢«¥­® ¯à¥¨¬ãé¥áâ¢¥­­® ¥¤¨­ë¬ ¤«ï à §­ëå ¯à®ä¨«¥© ­ ¡®à®¬
¤¨áæ¨¯«¨­, ¨§ãç ¥¬ëå ¯® ¯à®£à ¬¬ ¬ à §­ëå ãà®¢­¥©;

{ ¯à®ä¨«ì­®¥ ®¡ãç¥­¨¥ ¤®«¦­® áâà®¨âáï ª ª á¨áâ¥¬  ®¡ãç¥­¨ï ¢á¥å,
  ­¥ â®«ìª® ®¤ à¥­­ëå ¨«¨ ¨­â¥««¥ªâã «ì­® à §¢¨âëå èª®«ì­¨ª®¢,
¯®íâ®¬ã èª®«  ¤®«¦­  ¡ã¤¥â á®§¤ âì â ªãî á¨áâ¥¬ã, ¢ ª®â®à®© ã
ãç¥­¨ª®¢ ¡ã¤¥â ª ª ¬®¦­® ¤®«ìè¥ á®åà ­ïâìáï ¢®§¬®¦­®áâì ¤«ï ¨§-
¬¥­¥­¨ï ¯¥à¢®­ ç «ì­® ®¯à¥¤¥«¥­­®© âà ¥ªâ®à¨¨ ®¡à §®¢ ­¨ï.
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�â ª, ¢ ãá«®¢¨ïå ¯à®ä¨«¨§ æ¨¨ ®¡à §®¢ ­¨ï, áâ ­®¢«¥­¨ï ¢ à¨ â¨¢-
­®£® ®¡à §®¢ ­¨ï,  ¤ ¯â¨¢­ ï èª®«  ª ª ¬®¤¥à­¨§¨à®¢ ­­ë© â¨¯ ¬ áá®-
¢®© ®¡é¥®¡à §®¢ â¥«ì­®© èª®«ë ¯à¥¤áâ ¢«ï¥â á®¡®© ¥£® ®¯â¨¬ «ì­ë© ¢ -
à¨ ­â.
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�¥áâ®¢ �.�.
�®«®£®¤áª¨© £®áã¤ àáâ¢¥­­ë© ¯¥¤ £®£¨ç¥áª¨© ã­¨¢¥àá¨â¥â

160035, £. �®«®£¤ , ã«. �.�à«®¢ , ¤. 6
�¥«.: (8172)720162, � ªá: (8712)721632, e-mail: vladafan@inbox.ru
� è¥ à®áá¨©áª®¥ ®¡à §®¢ ­¨¥ ­ å®¤¨âáï ¢ á«®¦­®¬ ¯¥à¨®¤¥ à¥ä®à¬

¨ ¬®¤¥à­¨§ æ¨¨. �î¡ë¥ à¥ä®à¬ë ¤®«¦­ë ­®á¨âì æ¥«¥­ ¯à ¢«¥­­ë© ¨
¯à®¤ã¬ ­­ë© å à ªâ¥à, â.¥. ®¯¨à âìáï ­  ­¥ª®â®àãî áâà â¥£¨î. � á®-
¦ «¥­¨î, ¬®¦­® ª®­áâ â¨à®¢ âì, çâ® ®¡à §®¢ â¥«ì­®© áâà â¥£¨¨ ã ­ á ¢
�®áá¨¨ ¤® á¨å ¯®à ­¥â. � «® ¢­¨¬ ­¨ï ã¤¥«ï¥âáï ­à ¢áâ¢¥­­®¬ã ¢®á¯¨â -
­¨î. � ª ®â¬¥ç ¥â �.�. �ã¤àï¢æ¥¢, ­¥®¡å®¤¨¬®¥ ãá«®¢¨¥ ¤«ï â®£®, çâ®¡ë
à §¢¨â¨¥ ç¥«®¢¥ç¥áâ¢  ­¥ ¯®è«® ¯® âã¯¨ª®¢®¬ã ¯ãâ¨ à §¢¨â¨ï, ¡®«¥¥ â®£®,
¯® ¯ãâ¨ á ¬®ã­¨çâ®¦¥­¨ï á®áâ®¨â ¢ ­à ¢áâ¢¥­­®¬ ¨ ¤ãå®¢­®¬ ¢®á¯¨â ­¨¨
¬®«®¤¥¦¨ ­  ¤®áâ â®ç­® ¢ëá®ª®¬ ãà®¢­¥.

�¡®áâàï¥âáï ª®­ä«¨ªâ ¬¥¦¤ã ¢á¥ è¨à¥ à á¯à®áâà ­ïîé¨¬¨áï ãâ¨«¨-
â à­ë¬¨ ¨ â¥å­®ªà â¨ç¥áª¨¬¨ ¢§£«ï¤ ¬¨ ­  ®¡à §®¢ ­¨¥, à áá¬ âà¨¢ î-
é¨¬¨ ¥£® ª ª á®¢®ªã¯­®áâì ®¡à §®¢ â¥«ì­ëå ãá«ã£, á ®¤­®© áâ®à®­ë, ¨,
á ¤àã£®© áâ®à®­ë, âà ¤¨æ¨®­­ë¬¨ ¢§£«ï¤ ¬¨ à®áá¨©áª®© ¯¥¤ £®£¨ª¨, á®-
£« á­® ª®â®àë¬ ®¡à §®¢ ­¨¥ ¥áâì ®¡é¥áâ¢¥­­®¥ ¡« £®.

� �®áá¨¨ ¢ ¬®¤¥à­¨§ æ¨¨ ®¡à §®¢ ­¨ï ®á­®¢­®© ã¯®à á¤¥« ­ ­  ¢­¥¤à¥-
­¨¥ àï¤  ¨­­®¢ æ¨®­­ëå ¯à®¥ªâ®¢, ª®â®àë¥ ¤®«¦­ë, ¯® ¨å ¬­¥­¨î, ª à-
¤¨­ «ì­® ã«ãçè¨âì ª ç¥áâ¢® ®¡à §®¢ ­¨ï. � á¢ï§¨ á íâ¨¬ ¢­®¢ì ®áâà®
¢áâ «¨ ¢®¯à®áë ® á®®â­®è¥­¨¨ ¨­­®¢ æ¨© ¨ âà ¤¨æ¨©, ® à®«¨ ­à ¢áâ¢¥­-
­®áâ¨ ¢ ®¡à §®¢ ­¨¨. �¥®¡å®¤¨¬®áâì ¨ ­¥¨§¡¥¦­®áâì ¢§ ¨¬®á¢ï§¨ ¨­­®¢ -
æ¨© ¨ âà ¤¨æ¨© ¢ à §¢¨â¨¨ ¯¥¤ £®£¨ç¥áª¨å á¨áâ¥¬ ¢à®¤¥ ¡ë ­¨ ã ª®£® ­¥
¢ë§ë¢ îâ á®¬­¥­¨©. �­­®¢ æ¨¨ ¨ âà ¤¨æ¨¨ | íâ® ¤¢  ¯®«îá  ¬¨à  ®¡-
à §®¢ ­¨ï. �­¨ ¤®«¦­ë á«ã¦¨âì ®à¨¥­â¨à®¬ ¢ à §¢¨â¨¨ ¯¥¤ £®£¨ç¥áª®©
­ ãª¨ ¨ ¯à ªâ¨ª¨. �®íâ®¬ã áâ®«ì ¢ ¦­® ­¥ ­ àãè¨âì á¡ « ­á¨à®¢ ­­®áâì
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íâ®© á¢ï§¨ ¢ ¯à ªâ¨ª¥ ¬®¤¥à­¨§ æ¨¨.
�®¢ â®àáâ¢® | íâ® ¢á¥£¤  â¢®àç¥áâ¢®. �®¯ëâª  ¢­¥¤à¥­¨ï çã¦®£®,

¤ ¦¥ ¯®«®¦¨â¥«ì­®£® ®¯ëâ  ¨«¨ ­®¢ëå ­ ãç­ëå ¤®áâ¨¦¥­¨© ­  ¯à ªâ¨ª¥
¬®¦¥â ®ª § âìáï ­¥íää¥ªâ¨¢­®© ¨ ¤ ¦¥ ¯à¨¢¥áâ¨ ª à §àãè¥­¨î äã­ªæ¨®-
­¨àãîé¥© ®¡à §®¢ â¥«ì­®© á¨áâ¥¬ë. � ª®­®¬¥à­®, çâ® ¤®¢®«ì­® ¡®«ìè ï
ç áâì ¯à¥¤« £ ¥¬ëå ­®¢ æ¨© ­¥ ¨¬¥¥â ­¨ç¥£® ®¡é¥£® á ¯à ªâ¨ç¥áª®© ­¥-
®¡å®¤¨¬®áâìî. �­­®¢ æ¨¨ âà¥¡ãîâ ªà¨â¨ç¥áª®£® ¯®¤å®¤ , ¢á¥áâ®à®­­¥£®
 ­ «¨§ , â¥¬ ¡®«¥¥ âé â¥«ì­®£®, ç¥¬ à ¤¨ª «ì­¥¥ ®­¨ ¯à¥¤áâ ¢«ïîâáï.
� ¢ «¥à¨©áª¨¥  â ª¨ ­  ¯¥¤ £®£¨ªã ¯®¤ ä« £®¬ à¥è¨â¥«ì­®£® ¯®¢®à®â  ª
­®¢ë¬ ¯¥àá¯¥ªâ¨¢ ¬, ®âªàë¢ îé¨¬ ¯ãâì ª á¢¥â«®¬ã ¡ã¤ãé¥¬ã ®¡à §®¢ -
­¨ï ¨ ®âª §  ®â ¢á¥£® ýâà ¤¨æ¨®­­®£®þ ç áâ® ¯à¨¢®¤ïâ ª ¯à®â¨¢®¯®«®¦-
­®¬ã à¥§ã«ìâ âã.

�®íâ®¬ã áâ®«ì ¢ ¦­® ¡¥à¥¦­® á®åà ­ïâì ¤®áâ¨¦¥­¨ï ¯¥¤ £®£¨ç¥áª®©
­ ãª¨, «ãçè¨¥ âà ¤¨æ¨¨ ®â¥ç¥áâ¢¥­­®£® ®¡à §®¢ ­¨ï, ®à¨¥­â æ¨î ­  æ¥­-
­®áâ¨ ­ è¥£® ®¡é¥áâ¢ . �¥­­®áâ¨ «¥¦ â ¢ ®á­®¢¥ «î¡®£® ®¡é¥áâ¢ , «î¡®©
æ¨¢¨«¨§ æ¨¨. � à®áá¨©áª®© æ¨¢¨«¨§ æ¨¨ ®á­®¢­ ï æ¥­­®áâì | ®¡é¥áâ¢®
(®â¥ç¥áâ¢®), ¢¥¤ãé¨¥ ¬®¤ãáë | �¢ïâ®áâì, �­ ­¨¥, �« áâì, �« ¢ , ¤®¬¨-
­¨àãîé ï ¤¥ïâ¥«ì­®áâì | á«ã¦¥¡­ ï (¤¥ïâ¥«ì­®áâì ¤«ï ¤àã£®£®).

�à¨­æ¨¯ ¯à¨¬ â  ®¡é¥áâ¢¥­­®£® ­ ¤ «¨ç­ë¬, ª®â®à®¬ã ¡ë«¨ ¢¥à­ë
«ãçè¨¥ à®áá¨©áª¨¥ ã¬ë (�®¬®­®á®¢, �ã¢®à®¢, �®«áâ®©, � ª à¥­ª®) à ­®
á¯¨áë¢ âì ¢  àå¨¢. �á®¡¥­­® ¢§ ¨¬®¤¥©áâ¢¨¥ «¨ç­®áâ¨ á ª®««¥ªâ¨¢®¬ ­¥-
®¡å®¤¨¬® ãç¨âë¢ âì ¢ �®áá¨¨. �ãááª¨© ­ à®¤, àãááª®¥ ®¡é¥áâ¢® ¢á¥£¤ 
¡ë«¨ á¨«ì­ë á¢®¥©  àâ¥«ì­®áâìî, á¢®¨¬ ª®««¥ªâ¨¢¨§¬®¬, ¨ ®ç¥­ì ¢ ¦­®
­¥ ãâà â¨âì íâ¨ «ãçè¨¥ ­ à®¤­ë¥ âà ¤¨æ¨¨.

� ª¨¥ ãáâ®©ç¨¢ë¥ ç¥àâë ­ è¥£® ¬¥­â «¨â¥â , ª ª áâà¥¬«¥­¨¥ ª á®æ¨-
 «ì­®© á¯à ¢¥¤«¨¢®áâ¨, á¯®á®¡­®áâì ª ¡¥áª®àëáâ­®¬ã ¯®¤¢¨¦­¨ç¥áâ¢ã ¨
¦¥àâ¢¥­­®áâ¨ ¢® ¨¬ï ¡®«ìè®© ®á®§­ ­­®© æ¥«¨, ¯à¨®à¨â¥â ¤ãå®¢­ëå æ¥­-
­®áâ¥© ­ ¤ ¬ â¥à¨ «ì­ë¬¨, ª®««¥ªâ¨¢¨áâáª ï ãáâ ­®¢ª  á®§­ ­¨ï, ­¥ à §-
àãè¥­ë. � £«ã¡¨­­ëå ¯« áâ å ­ æ¨®­ «ì­®£® á ¬®á®§­ ­¨ï ¯®-¯à¥¦­¥¬ã
á®åà ­ï¥âáï ã­¨ª «ì­ë© æ¥­­®áâ­ë© ª®¬¯«¥ªá, ª®â®àë© ­ §ë¢ îâ á«®¢®-
á®ç¥â ­¨¥¬ | ýàãááª ï ¤ãå®¢­®áâìþ.

� à®áá¨©áª®¬ ®¡é¥áâ¢¥ ¢ ¯®á«¥¤­¥¥ ¢à¥¬ï è¨à®ª® ¯à®¯ £ ­¤¨à®¢ «áï
¯à¨®à¨â¥â ¨­â¥à¥á®¢ «¨ç­®áâ¨ ­ ¤ ¨­â¥à¥á ¬¨ áâà ­ë, ®¡é¥áâ¢ . �®
¯à ªâ¨ª  ¯®ª § « , çâ® ®à¨¥­â æ¨ï ­  ¨­¤¨¢¨¤ã «ì­ë© ãá¯¥å, ª ª ¯à -
¢¨«®, ®ç¥­ì ¡ëáâà® ¯¥à¥å®¤¨â ¢ í£®¨§¬ ¡¥§ àã«ï ¨ ¡¥§ ¢¥âà¨«. � ¢ëå®¤¨â,
çâ® èª®« , § ¡ë¢ ï ® £®áã¤ àáâ¢¥­­®¬ ¨­â¥à¥á¥, ¯®â¢®àáâ¢®¢ «  à §¢¨â¨î
åã¤è¥£®, ­¨§¬¥­­®£® ¢ ç¥«®¢¥ª¥.

� ¦­¥©è¥© æ¥«ìî ®¡à §®¢ ­¨ï ¤®«¦­® ï¢«ïâìáï £ à¬®­¨ç­®¥ à §¢¨-
â¨¥ ¨ ¢®á¯¨â ­¨¥ £à ¦¤ ­¨­  �®áá¨¨ á ®¯®à®© ­  âà ¤¨æ¨®­­ë¥ ­ æ¨®-
­ «ì­ë¥ æ¥­­®áâ¨. �¤­ ª® ¯à¨ ãâ¨«¨â à­®¬ ¯®¤å®¤¥ ® æ¥­­®áâïå ®¡à -
§®¢ ­¨ï § ç áâãî § ¡ë¢ îâ ¨«¨, çâ® ¥é¥ åã¦¥,   ¢® £« ¢ã ã£«  áâ ¢ïâ
ª®¬¬¥àç¥áª¨¥ ¨­â¥à¥áë. � ¡®«ìè®© ®¯ á­®áâ¨ ¯à¥¢à é¥­¨ï á¨áâ¥¬ë ®¡-
à §®¢ ­¨ï ¢ ¯®«¥ ¤¥©áâ¢¨ï ¯àï¬ëå àë­®ç­ëå ¬¥å ­¨§¬®¢ ¯à¥¤ã¯à¥¦¤ îâ
­¥ â®«ìª® ªàã¯­¥©è¨¥ à®áá¨©áª¨¥ ãç¥­ë¥ (�.�. �«ä¥à®¢, �.�. � ¤®¢­¨-
ç¨© ¨ ¤à.), ­® ¨ æ¥«ë© àï¤ § ¯ ¤­ëå ãç¥­ëå. �­®£® á¥©ç á ­  à §­ëå
ãà®¢­ïå £®¢®à¨âáï ® ª ç¥áâ¢¥ ®¡à §®¢ ­¨ï, ­® ¢á¥ á¢®¤¨âáï ª à §«¨ç­ë¬
¢â®à®áâ¥¯¥­­ë¬ ª®«¨ç¥áâ¢¥­­ë¬ ¯®ª § â¥«ï¬. �à¨ íâ®¬ ® ¤¥©áâ¢¨â¥«ì­®
¢ ¦­®¬, ® ¢®á¯¨â ­¨¨ ¤ãå®¢­®-­à ¢áâ¢¥­­ëå ª ç¥áâ¢, ­¥ á¢®¤ïé¨åáï ª ª®-

651



«¨ç¥áâ¢¥­­ë¬ ¯®ª § â¥«ï¬, § ¡ë¢ îâ. � ª¨¥ ¯®¤å®¤ë ª ®¡à §®¢ ­¨î, ­ -
¢ï§ë¢ ¥¬ë¥ �®áá¨¨, ¬®£ãâ â®«ìª® ãáã£ã¡¨âì á¨âã æ¨î ¢ ®¡é¥áâ¢¥.

�â® ¯®¬®¦¥â à¥è¨âì £« ¢­ãî § ¤ çã ®¡à §®¢ ­¨ï XX1 ¢¥ª  | ¯à¥-
®¤®«¥­¨¥ ªà¨§¨á  ªã«ìâãàë ¨ ¤ãå®¢­®áâ¨ ®¡é¥áâ¢ , ãá¨«¨âì ¢­¨¬ ­¨¥ ª
ä®à¬¨à®¢ ­¨î ­  ®á­®¢¥ æ¥­­®áâ­ëå ®à¨¥­â¨à®¢ ã¬¥­¨ï ¦¨âì ¨ ¤¥©áâ¢®-
¢ âì ¢ ­¥¯à¥àë¢­® ¨§¬¥­ïîé¥¬áï ®¡é¥áâ¢¥.

���������������� ������������
� ���������� ������� ����������

�â¥¥¢  �.�.
�®«ìïââ¨­áª¨© £®áã¤ àáâ¢¥­­ë© ã­¨¢¥àá¨â¥â

445022 £. �®«ìïââ¨, ã«. �¥«®àãááª ï, 14
� ªá: 8(8482)229522, e-mail: R.Uteeva@tltsu.ru

�¤­®© ¨§ ®á­®¢­ëå § ¤ ç á®¢à¥¬¥­­®£® ¬ â¥¬ â¨ç¥áª®£® ®¡à §®¢ ­¨ï
¢ áà¥¤­¥© ¨ ¢ëáè¥© èª®«¥ ï¢«ï¥âáï ä®à¬¨à®¢ ­¨¥ ­ ãç­®£® ¬¨à®¢®§§à¥-
­¨ï, ª®â®à®¥ ¤®«¦­® ­ ç¨­ âìáï á á ¬ëå à ­­¨å «¥â ®¡ãç¥­¨ï ¢ èª®«¥ ¨
ª®â®à®¥ ¢ ¡®«ìè¥© áâ¥¯¥­¨ § ¢¨á¨â ®â ãç¨â¥«ï (�.�. �è¨­áª¨©, �.�. �®-
¡ ç¥¢áª¨©, �.�. �¨­ç¨­, �.�. �­¥¤¥­ª® ¨ ¤à.).

�¥â®¤®«®£¨ç¥áª ï ¯®¤£®â®¢ª  á®¢à¥¬¥­­®£® ãç¨â¥«ï ¬ â¥¬ â¨ª¨ áª« -
¤ë¢ ¥âáï ¢ à¥§ã«ìâ â¥ ¨§ãç¥­¨ï àï¤  ¤¨áæ¨¯«¨­ æ¨ª«®¢ ��� (¨áâ®à¨ï ¨
ä¨«®á®ä¨ï), �� (¬ â¥¬ â¨ª , ¨­ä®à¬ â¨ª , ª®­æ¥¯æ¨ï á®¢à¥¬¥­­®£® ¥á-
â¥áâ¢®§­ ­¨ï, ä¨§¨ª , å¨¬¨ï); ��� (¯á¨å®«®£¨ï, ¯¥¤ £®£¨ª , â¥®à¨ï ¨
¬¥â®¤¨ª  ®¡ãç¥­¨ï ¬ â¥¬ â¨ª¥) ¨ ��� ( «£¥¡à , £¥®¬¥âà¨ï, ¬ â¥¬ â¨-
ç¥áª¨©  ­ «¨§, ¤¨áªà¥â­ ï ¬ â¥¬ â¨ª , â¥®à¨ï äã­ªæ¨© ¤¥©áâ¢¨â¥«ì­®£®
¨ ª®¬¯«¥ªá­®£® ¯¥à¥¬¥­­®£®, ¨áâ®à¨ï ¬ â¥¬ â¨ª¨ ¨ ¤à.), ¢å®¤ïé¨å ¢ £®-
áã¤ àáâ¢¥­­ë© ®¡à §®¢ â¥«ì­ë© áâ ­¤ àâ ¢ëáè¥£® ¯à®ä¥áá¨®­ «ì­®£® ®¡-
à §®¢ ­¨ï á¯¥æ¨ «ì­®áâ¨ 050201 ý� â¥¬ â¨ª þ. �¤­ ª® ¬­®£¨¥ ¢®¯à®áë,
ª á îé¨¥áï ¯à®¡«¥¬ á®¢à¥¬¥­­®© ¬¥â®¤®«®£¨¨ ¬ â¥¬ â¨ª¨ ¨ ¬¥â®¤¨ª¨ ¥ñ
¯à¥¯®¤ ¢ ­¨ï, ®áâ îâáï §  à ¬ª ¬¨ ãª § ­­ëå ¢ëè¥ ¤¨áæ¨¯«¨­ ä¥¤¥à «ì-
­®£® ª®¬¯®­¥­â .

�à¥å«¥â­¨© ®¯ëâ ¯à¥¯®¤ ¢ ­¨ï ¤¨áæ¨¯«¨­ë ý�¨«®á®ä¨ï ¬ â¥¬ â¨ª¨
¨ ¬ â¥¬ â¨ç¥áª®£® ®¡à §®¢ ­¨ïþ ¢ ��� ¢ à ¬ª å à¥£¨®­ «ì­®£® (¢ã§®¢-
áª®£®) ª®¬¯®­¥­â  (3 ªãàá, 6 á¥¬¥áâà, 30 ç á®¢  ã¤¨â®à­ëå, 75 ç á®¢ á -
¬®áâ®ïâ¥«ì­®© à ¡®âë, § ç¥â) ¯®ª §ë¢ ¥â ¥¥ ­¥®¡å®¤¨¬®áâì ¨ §­ ç¨¬®áâì
¤«ï ¡ã¤ãé¨å ãç¨â¥«¥© ¬ â¥¬ â¨ª¨.

�á­®¢­ë¬¨ § ¤ ç ¬¨ ªãàá  ï¢«ïîâáï: ä®à¬¨à®¢ ­¨¥ ¯à ¢¨«ì­ëå
¯à¥¤áâ ¢«¥­¨© ® ¯à¥¤¬¥â¥ ­ ãª¨ ý� â¥¬ â¨ª þ ¨ ý�¥®à¨ï ¨ ¬¥â®¤¨ª  ®¡ã-
ç¥­¨ï ¬ â¥¬ â¨ª¥þ; à áªàëâ¨¥ à®«¨ ¬ â¥¬ â¨ª¨ ª ª ä¥­®¬¥­  ç¥«®¢¥ç¥á-
ª®© ªã«ìâãàë; ¯®ª § á¢ï§¨ ä¨«®á®ä¨¨ ¬ â¥¬ â¨ª¨ á ¨áâ®à¨¥© ¬ â¥¬ â¨ª¨;
§­ ª®¬áâ¢® á ®á­®¢­ë¬¨ ª®­æ¥¯æ¨ï¬¨ ä¨«®á®ä¨¨ ¬ â¥¬ â¨ª¨; ¯®ª § ¢®§-
¬®¦­®áâ¥© ¨ à®«¨ èª®«ì­®£® ªãàá  ¬ â¥¬ â¨ª¨ ¢ ä®à¬¨à®¢ ­¨¨ ¬¨à®¢®§-
§à¥­¨ï, ®¡é¥© ªã«ìâãàë ãç é¨åáï.

� à¥§ã«ìâ â¥ ¨§ãç¥­¨ï ¤¨áæ¨¯«¨­ë áâã¤¥­â ¤®«¦¥­ §­ âì: ¯®­ïâ¨¥
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¯à¥¤¬¥â  ¬ â¥¬ â¨ª¨; ®á­®¢­ë¥ ¯¥à¨®¤ë ¢ à §¢¨â¨¨ ¬ â¥¬ â¨ª¨; á¯¥æ¨-
ä¨ªã ¬¥â®¤®¢ ¬ â¥¬ â¨ª¨; ®á­®¢­ë¥ ¯à®¡«¥¬ë ä¨«®á®ä¨¨ ¨ ¬¥â®¤®«®£¨¨
¬ â¥¬ â¨ª¨; ¯®­ïâ¨¥ ¯à¥¤¬¥â  ý�¥®à¨ï ¨ ¬¥â®¤¨ª  ®¡ãç¥­¨ï ¬ â¥¬ â¨ª¥;
¯®­ïâ¨¥ ý�¥â®¤¨ç¥áª ï á¨áâ¥¬  ®¡ãç¥­¨ï ¬ â¥¬ â¨ª¥þ, ¥¥ ®á­®¢­ë¥ ª®¬-
¯®­¥­âë ¨ ¨å å à ªâ¥à¨áâ¨ªã; á®¢à¥¬¥­­ë¥ ¯®¤å®¤ë ª ¯®áâà®¥­¨î èª®«ì-
­®£® ¬ â¥¬ â¨ç¥áª®£® ®¡à §®¢ ­¨ï; ã¬¥âì: ¢ë¯®«­ïâì  ­ «¨§ «¨â¥à âãà-
­ëå ¨áâ®ç­¨ª®¢ (åà¥áâ®¬ â¨¨, ãç¥¡­¨ª¨, ­ ãç­ë¥ áâ âì¨) ¯® ãª § ­­ë¬
â¥¬ ¬ ªãàá ; ¯®¤¡¨à âì ­¥®¡å®¤¨¬ë© ¬ â¥à¨ « ¯® ä¨«®á®ä¨¨ ¨ ¨áâ®à¨¨
¬ â¥¬ â¨ª¨ ¨ ®¯à¥¤¥«ïâì ¥£® ®¡ãç îé¨©, à §¢¨¢ îé¨© ¨ ¢®á¯¨âë¢ î-
é¨© ¯®â¥­æ¨ « ¤«ï ¢ª«îç¥­¨ï ¥£® ¢ ¯à ªâ¨ªã à ¡®âë ãç¨â¥«ï ¬ â¥¬ -
â¨ª¨; ¯à¨¬¥­ïâì ¬ â¥¬ â¨ç¥áª¨¥ ¬¥â®¤ë ¤«ï ¯à®¢¥¤¥­¨ï ¨áá«¥¤®¢ ­¨© ¯®
¬ â¥¬ â¨ª¥ ¨ ¬¥â®¤¨ª¥ ¥ñ ¯à¥¯®¤ ¢ ­¨ï ¯à¨ ¢ë¯®«­¥­¨¨ ªãàá®¢ëå ¨ ¤¨¯-
«®¬­ëå à ¡®â ¯®  «£¥¡à¥, £¥®¬¥âà¨¨, ¬ â¥¬ â¨ç¥áª®¬ã  ­ «¨§ã, ¬¥â®¤¨ª¥
¯à¥¯®¤ ¢ ­¨ï ¬ â¥¬ â¨ª¨,   â ª¦¥ ¯à¨ ¯à®¢¥¤¥­¨¨ ãà®ª®¢ ¬ â¥¬ â¨ª¨ ¢
¯¥à¨®¤ ¯¥¤¯à ªâ¨ª¨ ¢ èª®«¥; ¢« ¤¥âì: ¬ â¥¬ â¨ç¥áª®© ªã«ìâãà®© ¨ ¬ -
â¥¬ â¨ç¥áª¨¬ ï§ëª®¬.

� ¬®áâ®ïâ¥«ì­ ï à ¡®â  áâã¤¥­â®¢ ¢ª«îç ¥â: ¨§ãç¥­¨¥ ¯¥à¢®¨áâ®ç­¨-
ª®¢, åà¥áâ®¬ â¨©, ­ ãç­®© «¨â¥à âãàë; ¨§ãç¥­¨¥ ¨ ª®­á¯¥ªâ¨à®¢ ­¨¥ â¥-
®à¥â¨ç¥áª®£® ¬ â¥à¨ «  ¯® ãç¥¡­¨ª ¬ ¨ ãç¥¡­ë¬ ¯®á®¡¨ï¬; ¯®¤£®â®¢ªã ª
á¥¬¨­ àáª¨¬ ¨ ¯à ªâ¨ç¥áª¨¬ § ­ïâ¨ï¬; ­ ¯¨á ­¨¥ ¨ § é¨âã à¥ä¥à â®¢.

�¡ï§ â¥«ì­ë¬¨ ¤«ï ¨§ãç¥­¨ï ¨ ¯®á«¥¤ãîé¥£®  ­ «¨§  ­  á¥¬¨­ àáª¨å
§ ­ïâ¨ïå ï¢«ïîâáï á«¥¤ãîé¨¥ áâ âì¨ ¯® ¦ãà­ «ã ý� â¥¬ â¨ª  ¢ èª®«¥þ:
�«¥ªá ­¤à®¢ �.�. � â¥¬ â¨ª  ¨ ¤¨ «¥ªâ¨ª  (1972, ü 1,�. 3{9; ü 2, �. 4{
10). �­¥¤¥­ª® �.�. � à®«¨ ¬ â¥¬ â¨ª¨ ¢ ä®à¬¨à®¢ ­¨¨ ã ãç é¨åáï ­ ãç-
­®£® ¬¨à®¢®§§à¥­¨ï (1989, ü 5, �. 19{26); �à¨¤à¨å �­£¥«ìá ® ä¨«®á®ä-
áª¨å ¯à®¡«¥¬ å ¬ â¥¬ â¨ª¨ (1971, ü 1). �®«¬®£®à®¢ �.�. � ãç­ë¥ ®á­®¢ë
èª®«ì­®£® ªãàá  ¬ â¥¬ â¨ª¨ (1969, ü3); �ìîâ®­ ¨ á®¢à¥¬¥­­®¥ ¬ â¥¬ -
â¨ç¥áª®¥ ¬ëè«¥­¨¥ (1982, ü 5, �.58{64). �®«ï£¨­ �.�. � §¬ëè«¥­¨ï ®
­¥ª®â®àëå ¯¥¤ £®£¨ç¥áª¨å ¨ ¬¥â®¤¨ç¥áª¨å ¯à®¡«¥¬ å èª®«ë (1989, ü5,
�. 12{18). �ë¡­¨ª®¢ �.�. �¡ ¨áâ®à¨ª®-¬¥â®¤®«®£¨ç¥áª¨å ®á­®¢ å ¬ â¥¬ -
â¨ç¥áª®£® ®¡à §®¢ ­¨ï ãç¨â¥«¥© (1982, ü 3, �. 48{49). �®¡ ç¥¢áª¨© �.�.
� ¢ ¦­¥©è¨å ¯à¥¤¬¥â å ¢®á¯¨â ­¨ï (1977, ü2. �. 42{44). � à ­æ¥¢ �.�.
�ã¬ ­¨â à¨§ æ¨ï ®¡à §®¢ ­¨ï ¨  ªâã «ì­ë¥ ¯à®¡«¥¬ë ¬¥â®¤¨ª¨ ¯à¥¯®-
¤ ¢ ­¨ï ¬ â¥¬ â¨ª¨ (1995, �. 36{39). �â®«ïà �.�. �®«ì ¬ â¥¬ â¨ª¨ ¢
£ã¬ ­¨§ æ¨¨ ®¡à §®¢ ­¨ï (1990, ü6, �. 5{7). �«¥ªá ­¤à®¢ �.�. �¥áª®«ìª®
á«®¢ ¯® ¯®¢®¤ã à¥ç¨ �®¡ ç¥¢áª®£® ý� ¢ ¦­¥©è¨å ¯à¥¤¬¥â å ¢®á¯¨â ­¨ïþ
(1977, ü2, �.45).

� ¨¡®«ìè¨© ¨­â¥à¥á áâã¤¥­â®¢ ¢ë§ë¢ ¥â ®¡áã¦¤¥­¨¥ áâ â¥© �.�. �¨­-
ç¨­  ý� ¢®á¯¨â â¥«ì­®¬ íää¥ªâ¥ ãà®ª®¢ ¬ â¥¬ â¨ª¨þ, �.�. �¨å®¬¨à®¢ 
ý� â¥¬ â¨ç¥áª®¥ ®¡à §®¢ ­¨¥ (æ¥«¨, ª®­æ¥¯æ¨¨, áâàãªâãà , ¯¥àá¯¥ªâ¨¢ë),
®¯ã¡«¨ª®¢ ­­ë¥ ¢ ª­¨£¥ ý� â¥¬ â¨ª  ¢ ®¡à §®¢ ­¨¨ ¨ ¢®á¯¨â ­¨¨þ /�®áâ.
�.�. �¨«¨¯¯®¢. { �.: �����, 2000. 256 á.

�  á¥¬¨­ àáª¨å § ­ïâ¨ïå áâã¤¥­âë â ª¦¥ ¢ëáâã¯ îâ á á®®¡é¥­¨ï¬¨
¯® â¥¬¥ à¥ä¥à â . �à¨¢¥¤¥¬ ¢ ª ç¥áâ¢¥ ¯à¨¬¥à  ­¥ª®â®àë¥ â¥¬ë à¥ä¥-
à â®¢. 1. �¨«®á®äáª¨¥ ¯à®¡«¥¬ë ª®­¥ç­®£® ¨ ¡¥áª®­¥ç­®£®. 2. �§ëª
ª« áá¨ç¥áª®© ¬ â¥¬ â¨ª¨. 3. �¨«®á®äáª¨¥ ¯à®¡«¥¬ë ç¥âëà¥å ¬ â¥¬ -
â¨ç¥áª¨å ª®­áâ ­â 1, π, ¥, ι. 4. �á­®¢ â¥«ì á®¢à¥¬¥­­®© ä¨«®á®ä¨¨ |
�¥­¥ �¥ª àâ. 5. �à®¡«¥¬  ®¡®á­®¢ ­¨ï ¬ â¥¬ â¨ç¥áª®£®  ­ «¨§  ¢ 19{20
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¢¢. 6. ý�à« ­£¥­áª ï ¯à®£à ¬¬ þ �. �«¥©­ . 7. �à®£à ¬¬  �. �ãà¡ ª¨
® ¯®áâà®¥­¨¨ ¬ â¥¬ â¨ª¨. 8. �à®£à ¬¬  �. �¨«ì¡¥àâ  ® ¯®áâà®¥­¨¨ ¬ -
â¥¬ â¨ª¨. �á¥£® ¯®ª  ­ ¬¨ à §à ¡®â ­® 45 â¥¬, ¯® ª ¦¤®© ¨§ ª®â®àëå
¯®¤®¡à ­  «¨â¥à âãà , á®áâ ¢«¥­ë § ¤ ­¨ï.

� ª ¯®ª §ë¢ ¥â ¯à ªâ¨ª , ¤ ¦¥ ­¥¡®«ìè®© ¯® ®¡ê¥¬ã ªãàá ¯®§¢®«ï¥â
áâã¤¥­â ¬ ¯®-­®¢®¬ã ¢§£«ï­ãâì ­  ¬­®£¨¥ ¢®¯à®áë ¬ â¥¬ â¨ª¨ ¨ ¬¥â®¤¨ª¨
¥ñ ¯à¥¯®¤ ¢ ­¨ï, ®æ¥­¨âì ¥ñ ¬¨à®¢®§§à¥­ç¥áª¨© ¯®â¥­æ¨ «.

�« £®¤ àï ªãàáã, áâã¤¥­âë ¨¬¥îâ ¢®§¬®¦­®áâì ¯à¨®¡é¨âìáï ª § ¬¥ç -
â¥«ì­ë¬ ª­¨£ ¬, ¢ ç áâ­®áâ¨ ª â®© «¨â¥à âãà¥, ª®â®à ï ¨¬¥¥âáï ¢ ¬¥â®¤ª -
¡¨­¥â¥ ª ä¥¤àë: �­¥¤¥­ª® �.�. �®à¬¨à®¢ ­¨¥ ¬¨à®¢®§§à¥­¨ï ãç é¨åáï ¢
¯à®æ¥áá¥ ®¡ãç¥­¨ï ¬ â¥¬ â¨ª¥. { �.: �à®á¢¥é¥­¨¥, 1982. { 144 á.; �®å®¢
�.�. � ª ¯®¬®çì ä®à¬¨à®¢ ­¨î ¬¨à®¢®§§à¥­¨ï èª®«ì­¨ª®¢ : �­. ¤«ï
ãç¨â¥«ï ¨ ­¥ â®«ìª® ¤«ï ­¥£®. { � ¬ à : � ¬.���, 1995. { 289 á.; �¢ -
­®¢  �.�. �ã¬ ­¨â à¨§ æ¨ï ¬ â¥¬ â¨ç¥áª®£® ®¡à §®¢ ­¨ï: �®­®£à ä¨ï.
{ �¨¦­¨© �®¢£®à®¤: �§¤-¢® ����, 1998. { 206 á.; �« ©­ �. � â¥¬ â¨ª .
�âà â  ®¯à¥¤¥«¥­­®áâ¨. { �.: �¨à, 1984; �« ©­ �. � â¥¬ â¨ª . �®¨áª
¨áâ¨­ë: ¯¥à. á  ­£. /�®¤ à¥¤. ¨ á ¯à¥¤¨á«. �.�. �àè¨­®¢ , �.�. � ç-
ª®¢ . { �.: �¨à, 1988. { 295 á.; �®«ï£¨­ �.�. �ãááª ï èª®«  ¨ ¬ â¥¬ -
â¨ç¥áª®¥ ®¡à §®¢ ­¨¥. � è  £®à¤®áâì ¨ ­ è  ¡®«ì. { �.: �à®á¢¥é¥­¨¥.
2001. { 318 á.; � ¤¥à �.�. �¢¥¤¥­¨¥ ¢ ¬¥â®¤®«®£¨î ¬ â¥¬ â¨ª¨ (�­®á¥-
«®£¨ç¥áª¨¥, ¬¥â®¤®«®£¨ç¥áª¨¥ ¨ ¬¨à®¢®§§à¥­ç¥áª¨¥  á¯¥ªâë ¬ â¥¬ â¨ª¨.
� â¥¬ â¨ª  ¨ â¥®à¨ï ¯®§­ ­¨ï). �.: �­â¥¯à ªá. 1995, 464 á.; �®«®¤è¨©
�.�. �ç¥àª¨ ¯® ä¨«®á®äáª¨¬ ¢®¯à®á ¬ ¬ â¥¬ â¨ª¨. { �.: �à®á¢¥é¥­¨¥,
1969; �ã£¬®­®¢ �. �¢¥¤¥­¨¥ ¢ ¬¥â®¤¨ªã ®¡ãç¥­¨ï ¬ â¥¬ â¨ª¥ (�¥â®¤®«®-
£¨ç¥áª¨©  á¯¥ªâ). �., 1998. { 153 á. ; �¥âà®¢ �.�. �áâ®à¨ï ¨ ä¨«®á®ä¨ï
­ ãª¨: � â¥¬ â¨ª , ¢ëç¨á«¨â¥«ì­ ï â¥å­¨ª , ¨­ä®à¬ â¨ª : ãç¥¡. ¯®á®-
¡¨¥. { �¯¡.: ���-�¥â¥à¡ãà£, 2005. { 448 á.; �ã§ ¢¨­ �.�. �¨«®á®äáª¨¥
¯à®¡«¥¬ë ®á­®¢ ­¨© ¬ â¥¬ â¨ª¨. { �., 1983. { 320 á.; � à ­æ¥¢ �.�. �¥-
â®¤®«®£¨ï ¬¥â®¤¨ª¨ ®¡ãç¥­¨ï ¬ â¥¬ â¨ª¥: �®­®£à ä¨ï. � à ­áª: �¨¯®-
£à ä¨ï ý�à á­ë© ®ªâï¡àìþ, 2001. { 144 á.; �¥á«¥­ª® �.�. �®à¬¨à®¢ ­¨¥
¤¨ «¥ªâ¨ª®-¬ â¥à¨ «¨áâ¨ç¥áª®£® ¬¨à®¢®§§à¥­¨ï ãç é¨åáï ¯à¨ ¨§ãç¥­¨¨
¬ â¥¬ â¨ª¨: �®á®¡¨¥ ¤«ï ãç¨â¥«¥©. { �.: �à®á¢¥é¥­¨¥, 1979. { 136 á.
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¢ëá®ª¨¬ ãà®¢­¥¬ ¯à®ä¥áá¨®­ «ì­®© ¯®¤£®â®¢«¥­­®áâ¨,   â ª¦¥ ®¯à¥¤¥-
«¥­­ë¬¨ «¨ç­®áâ­ë¬¨ ª ç¥áâ¢ ¬¨. �®íâ®¬ã ¢ ®¡à §®¢ â¥«ì­®¬ ¯à®æ¥áá¥
â ª¦¥ âà¥¡ã¥âáï á®¢à¥¬¥­­ ï ®à£ ­¨§ æ¨ï. �á«¨ à ­ìè¥ ¢ ¯à®æ¥áá¥ ®¡ãç¥-
­¨ï à¥ «¨§®¢ « áì áå¥¬ : ¯à¥¯®¤ ¢ â¥«ì → áâã¤¥­â, ¢ ª®â®à®© áâã¤¥­â
¢ë¯®«­ï« à®«ì ¯ áá¨¢­®£® á«ãè â¥«ï,   ¯à¥¯®¤ ¢ â¥«ì ¯à®áâ® ¯à¥¯®¤­®-
á¨« ¨­ä®à¬ æ¨î, â® ¢ ­ áâ®ïé¥¥ ¢à¥¬ï à¥ «¨§ã¥âáï ¤àã£ ï áå¥¬ : ¯à¥-
¯®¤ ¢ â¥«ì ↔ (áâã¤¥­â ↔ áâã¤¥­â). � à ¬ª å ­®¢®© áå¥¬ë áâã¤¥­â
á ¬®áâ®ïâ¥«ì­® ®áãé¥áâ¢«ï¥â ¯®¨áª ¨ ®¡à ¡®âªã ¨­ä®à¬ æ¨¨, ¨á¯®«ì§ãï
¯à¨ íâ®¬ ­®¢¥©è¨¥ ¨­ä®à¬ æ¨®­­ë¥ â¥å­®«®£¨¨,  ªâ¨¢­® ¢§ ¨¬®¤¥©áâ¢ãï
á® ¢á¥¬¨ ãç áâ­¨ª ¬¨ ®¡à §®¢ â¥«ì­®£® ¯à®æ¥áá .

� á¢ï§¨ á íâ¨¬ ®¤­®© ¨§ ¢ ¦­ëå § ¤ ç ¯à¥¯®¤ ¢ ­¨ï ï¢«ï¥âáï á®§¤ ­¨¥
¯à¥¤¯®áë«®ª ¨ ãá«®¢¨© ¤«ï ¯®¢ëè¥­¨ï à®«¨ á ¬®ª®­âà®«ï áâã¤¥­â®¢ § 
ª ç¥áâ¢¥­­®¥ ãá¢®¥­¨¥ §­ ­¨©, ¯à¨®¡à¥â¥­¨ï ã¬¥­¨© ¨  ªâ¨¢­®£® ¢ª«îç¥-
­¨ï ¨å ¢ ãç¥¡­ë© ¯à®æ¥áá. � ¬®ª®­âà®«ì ï¢«ï¥âáï ®¤­¨¬ ¨§ ­¥¯à¥¬¥­­ëå
ãá«®¢¨© ãá¯¥è­®£® ®¡ãç¥­¨ï áâã¤¥­â  ¢ ¢ã§¥.

�§ãç¥­¨¥ ä¨«®á®äáª®© ¨ ¯á¨å®«®£®-¯¥¤ £®£¨ç¥áª®© «¨â¥à âãàë (�­®-
å¨­ �.�., � ¡ ­áª¨© �.�., �¨â¨­ á �.�., �«®­áª¨© �.�., �ë£®âáª¨© �.�.,
� «ì¯¥à¨­ �.�., � ¢ë¤®¢ �.�., �®­æ®¢ �.�., �á¨¯®¢ �.�., �®­ �.�., �¥-
®­âì¥¢ �.�., �¥à­¥à �.�., �ë­¤  �.�., �¨ª¨ä®à®¢ �.�., �ã¡¨­èâ¥©­ �.�.,
�®«®¢ìñ¢ �.�., �. �®áâ¥à, ¨ ¤à.) ¯® ¯à®¡«¥¬¥ á ¬®ª®­âà®«ï «¨ç­®áâ¨ ¯®-
§¢®«ïîâ á¤¥« âì ¢ë¢®¤, çâ® ¢ ¯®á«¥¤­¨¥ £®¤ë ¯à®¡«¥¬  á ¬®ª®­âà®«ï «¨ç-
­®áâ¨ ¢á¥ ¡®«ìè¥ áâ ­®¢¨âáï ¯à¥¤¬¥â®¬ ¨áá«¥¤®¢ ­¨©, ¯à®¢®¤¨¬ë¥ ¢ ­ -
è¥© áâà ­¥ ¨ §  àã¡¥¦®¬. �á¨«¥­¨¥ ¢­¨¬ ­¨ï ª á ¬®ª®­âà®«î ®¡êïá­ï¥âáï
¢á¥ ¡®«¥¥ è¨à®ª¨¬ ¯®­¨¬ ­¨¥¬ ¥£® ¯à¨­æ¨¯¨ «ì­®© à®«¨ ¢ ®à£ ­¨§ æ¨¨
¦¨§­¨ á®¢à¥¬¥­­®£® ç¥«®¢¥ª .

�¥¬ ­¥ ¬¥­¥¥, á«¥¤ã¥â ¯à¨§­ âì, çâ® à §¢¨â¨¥ á ¬®ª®­âà®«ï ¯à¨¬¥­¨-
â¥«ì­® ª ®á®¡¥­­®áâï¬ ¤¥ïâ¥«ì­®áâ¨ áâã¤¥­â®¢ à §«¨ç­ëå á¯¥æ¨ «ì­®áâ¥©,
¯® ®â¤¥«ì­ë¬ ªãàá ¬ ¢ëáè¥£® ®¡à §®¢ ­¨ï ®áâ ¥âáï ¥é¥ ¬ «® ¨§ãç¥­­ë¬.
�¥¦¤ã â¥¬, ¢ § ¢¨á¨¬®áâ¨ ®â á¯¥æ¨ä¨ª¨ ¢ë¡à ­­®© á¯¥æ¨ «ì­®áâ¨, ªãàá ,
ä®à¬ë ¨ ¯à¨¥¬®¢ á ¬®ª®­âà®«ï,   â ª¦¥ ¬­®£¨¥ ¥£® § ª®­®¬¥à­®áâ¨ ¡ë-
¢ îâ à §«¨ç­ë¬¨.

� §¢¨â¨¥ á ¬®ª®­âà®«ï ã áâã¤¥­â®¢ â¥å­¨ç¥áª¨å á¯¥æ¨ «ì­®áâ¥© ¢ ¯à®-
æ¥áá¥ ¨§ãç¥­¨ï ¬ â¥¬ â¨ª¨ ¡ã¤¥â íää¥ªâ¨¢­ë¬, ¥á«¨:

1. à¥ «¨§ãîâáï á¨áâ¥¬­ë©, £ã¬ ­¨â à­ë©, «¨ç­®áâ­®-¤¥ïâ¥«ì­®áâ­ë©
¯®¤å®¤ë ª ®à£ ­¨§ æ¨¨ ¢®á¯¨â â¥«ì­®-®¡à §®¢ â¥«ì­®£® ¯à®æ¥áá  ¢
¢ã§¥, ¯à¥¤ãá¬ âà¨¢ îé¨¥ ãç¥â ¨­¤¨¢¨¤ã «ì­ëå ª ç¥áâ¢ áâã¤¥­â®¢,
®á®¡¥­­®áâ¥© ¨å «¨ç­®áâ­®£® ¨ â¢®àç¥áª®£® ¯®â¥­æ¨ « ;

2. ®à£ ­¨§ã¥âáï ¯á¨å®«®£®-¯¥¤ £®£¨ç¥áª ï ¯®¤¤¥à¦ª  «¨ç­®áâ­®£® ¯à®-
¤¢¨¦¥­¨ï ¡ã¤ãé¨å ¨­¦¥­¥à®¢ ¢ à §¢¨â¨¨ á ¬®ª®­âà®«ï, ¢ª«î-
ç îé ï ¤¨ £­®áâ¨ªã ¨­¤¨¢¨¤ã «ì­ëå ¢®§¬®¦­®áâ¥© ®¡ãç îé¨åáï,
á®§¤ ­¨¥ ¯¥¤ £®£¨ç¥áª®© áà¥¤ë «¨ç­®áâ­®-®à¨¥­â¨à®¢ ­­®© ¯®¤£®-
â®¢ª¨, ¯®íâ ¯­®áâì ¨å ä®à¬¨à®¢ ­¨ï ã áâã¤¥­â®¢, ­ ¯à ¢«¥­­®© ­ 
à §¢¨â¨¥ ¬®â¨¢¨à®¢ ­­®áâ¨ ­  ãç¥¡­ãî ¤¥ïâ¥«ì­®áâì;

3. ®¡¥á¯¥ç¨¢ ¥âáï ãá¨«¥­¨¥ ¯à ªâ¨ª®-®à¨¥­â¨à®¢ ­­®© ­ ¯à ¢«¥­­®áâ¨
®¡ãç¥­¨ï áâã¤¥­â®¢, ¯®¤à §ã¬¥¢ îé¥¥ ¨á¯®«ì§®¢ ­¨¥ ä®à¬ ¨ ¬¥â®-
¤®¢ ä®à¬¨à®¢ ­¨ï á ¬®ª®­âà®«ï,  ªâ¨¢¨§¨àãîé¨å à §¢¨â¨¥ ¯à®ä¥á-
á¨®­ «ì­® ¢ ¦­ëå ¨ «¨ç­®áâ­ëå ª ç¥áâ¢.
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� å®¤¥  ­ «¨§  â¥®à¨¨ ¨ ¯à ªâ¨ª¨ ¯® ¯à®¡«¥¬¥ ¨áá«¥¤®¢ ­¨ï ­ ¬¨ ®¯à¥-
¤¥«¥­ë á«¥¤ãîé¨¥ §­ ç¨¬ë¥ ¤«ï ­ è¥£® ¨áá«¥¤®¢ ­¨ï ¯®«®¦¥­¨ï:

{ á ¬®ª®­âà®«ì ï¢«ï¥âáï ¢ ¦­¥©è¨¬ ª®¬¯®­¥­â®¬ ãç¥¡­®© ¤¥ïâ¥«ì-
­®áâ¨, ª®â®àë© á¯®á®¡áâ¢ã¥â áâ ­®¢«¥­¨î  ¤¥ª¢ â­®© á ¬®®æ¥­ª¨
ãç é¨åáï;

{ á ¬®ª®­âà®«ì à §¢¨¢ ¥â ã¬¥­¨¥ ªà¨â¨ç¥áª¨ ®æ¥­¨¢ âì å®¤ ¨ à¥§ã«ì-
â âë á¢®¥© ãç¥¡­®© ¤¥ïâ¥«ì­®áâ¨;

{ á ¬®ª®­âà®«ì ¯à®ï¢«ï¥âáï ¢ á¯®á®¡­®áâ¨ ç¥«®¢¥ª  ¢ë¯®«­ïâì ¤¥©áâ-
¢¨ï ¯® á«¨ç¥­¨î, ®æ¥­ª¥ ¨ ª®àà¥ªæ¨¨, ª®­¥ç­ ï æ¥«ì ª®â®àëå á®áâ®¨â
¢ ã¯à ¢«¥­¨¨ ¨ á®¢¥àè¥­áâ¢®¢ ­¨¨ á®¡áâ¢¥­­®© ¤¥ïâ¥«ì­®áâ¨;

{ á ¬®ª®­âà®«ì ª ª ®¡é¥¥ ãç¥¡­®¥ ã¬¥­¨¥ ¯à¨áãé ª ¦¤®¬ã ç¥«®¢¥ªã,
®¤­ ª®, ¢ à §­®© áâ¥¯¥­¨. �â® ã¬¥­¨¥ ¬®¦­® á®¢¥àè¥­áâ¢®¢ âì ¨
æ¥«¥­ ¯à ¢«¥­­® ä®à¬¨à®¢ âì ¢ ¯à®æ¥áá¥ ãç¥¡­®© ¤¥ïâ¥«ì­®áâ¨.

� áá¬®âà¥­¨¥ ¢ëè¥®¡®§­ ç¥­­ëå ¬®¬¥­â®¢ ¯®¤¢¥«® ­ á ª ä®à¬ã«¨-
à®¢ª¥ ¯®­ïâ¨ï ýá ¬®ª®­âà®«ìþ, ª®â®à®¥ ¯®­¨¬ ¥âáï ­ ¬¨ ª ª ¢ ¦­¥©è¨©,
®¡ê¥ªâ¨¢­® ­¥®¡å®¤¨¬ë© ¢¨¤ ¤¥ïâ¥«ì­®áâ¨ «¨ç­®áâ¨, ­ ¯à ¢«¥­­ë© ­ 
á ¬®áâ®ïâ¥«ì­®¥ ã¯à ¢«¥­¨¥ ¨ á ¬®á®¢¥àè¥­áâ¢®¢ ­¨¥ á¢®¥© ãç¥¡­®© à -
¡®âë. �­ ®à£ ­¨ç­® ¢ª«îç ¥â ¢ á¥¡ï  ­ «¨§, ®æ¥­ªã ¨ á ¬®áâ®ïâ¥«ì­ë©
ª®­âà®«ì å®¤  ¨ à¥§ã«ìâ â®¢ ãç¥¡ë, ª®àà¥ªæ¨î ¨ ¯à¥¤ã¯à¥¦¤¥­¨¥ ­¥¤®-
áâ âª®¢ ¢ á¢®¥© ãç¥¡­®© à ¡®â¥, ¢ ¥¥ ¯« ­¨à®¢ ­¨¨ ¨ ®à£ ­¨§ æ¨¨.

������������ ������������ ��������
��������� ������������ � ��������

������������ ����������

�¨«¨¯ç¥­ª® �.�.
� à â®¢áª¨© £®áã¤ àáâ¢¥­­ë© ã­¨¢¥àá¨â¥â ¨¬. �.�. �¥à­ëè¥¢áª®£®

410012, £. � à â®¢, ã«. �áâà å ­áª ï, 83
�à®¡«¥¬  ­à ¢áâ¢¥­­®áâ¨, ª ª ¢ ¦­¥©è ï ç áâì ¯¥¤ £®£¨ç¥áª®© ­ ãª¨

¨ ¯à ªâ¨ª¨ ®áâ ¥âáï ®¤­®© ¨§ ­ ¨¡®«¥¥ ¢ ¦­ëå ¢ á¨áâ¥¬¥ ¬ â¥¬ â¨ç¥áª®£®
®¡à §®¢ ­¨ï ª« áá¨ç¥áª®£® ã­¨¢¥àá¨â¥â . � ãá«®¢¨ïå á®¢à¥¬¥­­®£® ®¡-
é¥áâ¢   ªâã «¨§¨àã¥âáï ¯à®¡«¥¬  ä®à¬¨à®¢ ­¨ï ­à ¢áâ¢¥­­®© ªã«ìâãàë
áâã¤¥­â®¢ ª ª ¢ ¯à®æ¥áá¥ ¯à¥¯®¤ ¢ ­¨ï ¥áâ¥áâ¢¥­­®­ ãç­ëå, ¢ ç áâ­®áâ¨
¬ â¥¬ â¨ç¥áª¨å, â ª ¨ ¯á¨å®«®£®-¯¥¤ £®£¨ç¥áª¨å ¤¨áæ¨¯«¨­. � ª, ­  § -
­ïâ¨ïå ¬ â¥¬ â¨ª¨ ¯à®¨áå®¤¨â ä®à¬¨à®¢ ­¨¥ â ª¨å ­à ¢áâ¢¥­­ëå ª â¥-
£®à¨©, ª ª ¨­â¥««¥ªâ, ®¡ê¥ªâ¨¢­®áâì áã¦¤¥­¨©, ­ áâ®©ç¨¢®áâì,   â ª¦¥
¯à¥¤áâ ¢«¥­¨ï ¬ â¥¬ â¨ª¨, ª ª ä®à¬ë ®¯¨á ­¨ï ¨ ¬¥â®¤¥ ¯®§­ ­¨ï ¤¥©áâ-
¢¨â¥«ì­®áâ¨.

�­®£®«¥â­ïï à ¡®â  ¢ ã­¨¢¥àá¨â¥â¥, á¯¥æ¨ «ì­ë¥ ¨áá«¥¤®¢ ­¨ï ¯®§¢®-
«¨«¨ ­ ¬ á¤¥« âì ¢ë¢®¤ ® â®¬, çâ® áâã¤¥­âë, ®¡ãç îé¨¥áï ­  ¥áâ¥áâ¢¥­­®-
­ ãç­ëå ä ªã«ìâ¥â å, ¯®«ãç îâ å®à®èãî ¯á¨å®«®£®-¯¥¤ £®£¨ç¥áªãî ¯®¤-
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£®â®¢ªã, ®¤­ ª® §­ ­¨© ¯® ¯¥¤ £®£¨ç¥áª®© ¬®à «¨ ¨ íâ¨ª¥ ¨¬ ï¢­® ­¥¤®-
áâ ¥â.

�á¯¥è­® à¥è âì íâã § ¤ çã áâã¤¥­âë ¨ ¢á¥ â¥, ªâ® § ­ïâ ãç¥¡­®-
¢®á¯¨â â¥«ì­®© à ¡®â®©, ¬®£ãâ «¨èì ¢ â®¬ á«ãç ¥, ¥á«¨ ¡ã¤ãâ ¯®áâ®ï­­®
¯®¢ëè âì ãà®¢¥­ì á¢®¥© ­à ¢áâ¢¥­­®© ªã«ìâãàë. �à ¢áâ¢¥­­ ï ªã«ìâãà ,
¯® ­ è¥¬ã ã¡¥¦¤¥­¨î | íâ® ç áâì ªã«ìâãàë ç¥«®¢¥ª , ¯®¤à §ã¬¥¢ îé ï
®à£ ­¨ç¥áª®¥ ¥¤¨­áâ¢® ¢§£«ï¤®¢ ¨ §­ ­¨© «¨ç­®áâ¨ ® â®¬, çâ® â ª®¥ ¤®¡à®
¨ §«®,   â ª¦¥ ­à ¢áâ¢¥­­ëå çã¢áâ¢ ¨ ­ ¢ëª®¢ ­à ¢áâ¢¥­­®© ¤¥ïâ¥«ì­®áâ¨
ç¥«®¢¥ª  ¢ ®¡é¥áâ¢¥.

�®à¬¨à®¢ ­¨¥ «¨ç­®áâ¨ ¢®®¡é¥, ¨ ­à ¢áâ¢¥­­®£® ®¡«¨ª  á®¢à¥¬¥­­®£®
ç¥«®¢¥ª , ¢ ç áâ­®áâ¨, íâ® á«®¦­ë© ¤¨ «¥ªâ¨ç¥áª¨© ¯à®æ¥áá, ¢ ª®â®à®¬
¢§ ¨¬®¤¥©áâ¢ãîâ ®¡ê¥ªâ¨¢­ë¥ ¨ áã¡ê¥ªâ¨¢­ë¥ ä ªâ®àë. �à¨ ¡¥áá¯®à­®¬
¯à¨®à¨â¥â¥ á®æ¨ «ì­®© áà¥¤ë áâ®«ì ¦¥ ¡¥áá¯®à­  ¨ ¡®«ìè ï à®«ì áã¡ê-
¥ªâ¨¢­®£® ª®¬¯®­¥­â . � ¤ ç  ­ ¯à ¢«¥­­®£® ­à ¢áâ¢¥­­®£® ¢®á¯¨â ­¨ï,
æ¥«ìî ª®â®à®£® ï¢«ï¥âáï ä®à¬¨à®¢ ­¨¥ ­à ¢áâ¢¥­­®© ªã«ìâãàë áâã¤¥­-
â®¢, ¨ á®áâ®¨â ¢ â®¬, çâ®¡ë íâ® áã¡ê¥ªâ¨¢­®¥ áä®à¬¨à®¢ «®áì ¢ á®®â¢¥â-
áâ¢¨¨ á ¨­â¥à¥á ¬¨ á®¢à¥¬¥­­®£® ®¡é¥áâ¢ .

�¥«ì§ï ¢ á¢ï§¨ á íâ¨¬ ­¥ ¯à¨§­ âì ¢¥«¨ª®© ¯à ¢®âë �.�. �è¨­áª®£®:
ý� ¦¤ë© ¨§ ­ á ¡®«¥¥ ç¥«®¢¥ª ¢ â®¬, ª ª ®­ çã¢áâ¢ã¥â, ç¥¬ ¢ â®¬, ª ª
®­ ¤ã¬ ¥âþ (�®¡à. á®ç. �. 9., á.180. �§¤-¢® ��� �����, 1950). � ¯®-
íâ®¬ã § ¤ çã ­à ¢áâ¢¥­­®£® ¢®á¯¨â ­¨ï áâã¤¥­â®¢ ¬®¦­® áä®à¬ã«¨à®¢ âì
á«¥¤ãîé¨¬ ®¡à §®¬: ­¥®¡å®¤¨¬®, ¢®-¯¥à¢ëå, ¤ âì ®¯à¥¤¥«¥­­ë© § ¯ á ¬®-
à «ì­ëå ¨ ­à ¢áâ¢¥­­ëå §­ ­¨©; ¢®-¢â®àëå, á¤¥« âì íâ¨ §­ ­¨ï ¢­ãâà¥­-
­¨¬ á®¤¥à¦ ­¨¥¬, ¯¥à¥¢¥áâ¨ ¨å ­  ãà®¢¥­ì ã¡¥¦¤¥­¨©. � ¯®á«¥¤­¥¬ ¨
§ ª«îç ¥âáï ®á®¡ ï á«®¦­®áâì.

�à ¢áâ¢¥­­®¥ ¢®á¯¨â ­¨¥ ®¯à¥¤¥«ï¥âáï ¥£® ­¥à §àë¢­®© á¢ï§ìî á ­ ãç-
­ë¬ ¬¨à®¢®§§à¥­¨¥¬. �¥â ¢®á¯¨â ­¨ï ¡¥§ §­ ­¨ï, íâ® ®á­®¢­®© â¥§¨á, ­ 
ª®â®à®¬ áâà®¨âáï ¢¥áì ¬­®£®áâ®à®­­¨© á«®¦­ë© ¯à®æ¥áá ä®à¬¨à®¢ ­¨ï
­à ¢áâ¢¥­­®© ªã«ìâãàë áâã¤¥­â®¢, ®¡ãç îé¨åáï ª ª ­  ¬ â¥¬ â¨ç¥áª¨å,
â ª ¨ ­  ä¨§¨ç¥áª¨å ä ªã«ìâ¥â å. �¬¥­­® §¤¥áì ®¡­ àã¦¨¢ ¥âáï â®çª 
á®¯à¨ª®á­®¢¥­¨ï ®¡ãç¥­¨ï ¨ ¢®á¯¨â ­¨ï ¢®®¡é¥, ®¡è¨à­ëå ¨«¨ á¯¥æ¨ «ì-
­ëå §­ ­¨© ¨ ­à ¢áâ¢¥­­®£® ®¡«¨ª  «¨ç­®áâ¨, ¢ ®á®¡¥­­®áâ¨. �§ íâ®£®
¢ëâ¥ª ¥â ­¥à §àë¢­ ï á¢ï§ì ä®à¬¨à®¢ ­¨ï ­à ¢áâ¢¥­­®© ªã«ìâãàë ¨ ¯¥-
¤ £®£¨ç¥áª®£® ®¡à §®¢ ­¨ï.

� ª à¥ «¨§®¢ âì ¥¥ ¢ ¯à®æ¥áá¥ ¯à¥¯®¤ ¢ ­¨ï ¯¥¤ £®£¨ª¨ ­  ­¥£ã¬ ­¨-
â à­ëå ä ªã«ìâ¥â å ¢ ¢ã§¥? �â® ¬®¦­® ¯®ª § âì ­  ®á­®¢¥ ®¯ëâ  ¯à¥-
¯®¤ ¢ ­¨ï ªãàá  ¯¥¤ £®£¨ª¨ ¨ à §­®®¡à §­ëå á¯¥æªãàá®¢ ¯® ¯¥¤ £®£¨ª¥ ¢
� à â®¢áª®¬ £®áã¤ àáâ¢¥­­®¬ ã­¨¢¥àá¨â¥â¥ ¨¬. �.�. �¥à­ëè¥¢áª®£®.

�­®£¨¥ â¥¬ë ¢ã§®¢áª®£® ªãàá  ¯¥¤ £®£¨ª¨ ¤«ï áâã¤¥­â®¢ ¬ â¥¬ â¨ç¥á-
ª®£® ä ªã«ìâ¥â  ­¥¯®áà¥¤áâ¢¥­­® § ª«îç îâ ¢ á¥¡¥ íâ¨ç¥áª¨¥ ¯à®¡«¥¬ë.
� ª ç¥áâ¢¥ ¯à¨¬¥à®¢ ¬®¦­® á®á« âìáï ­  â ª¨¥, ª ª ý�¥¤ £®£¨ª , ¥¥ ¯à¥¤-
¬¥â ¨ à®«ì ¢ ®¡é¥áâ¢¥þ, ý�à ¢áâ¢¥­­ ï ªã«ìâãà  ¯¥¤ £®£ þ, ý�à ¢áâ¢¥­­®¥
¢®á¯¨â ­¨¥ ãç é¨åáï ¢ á®¢à¥¬¥­­®© èª®«¥þ ¨ ¤à.

� «¥ªæ¨¨ ¯® ¯¥à¢®© ¨§ ­ §¢ ­­ëå â¥¬ ¬ë ¢á¥£¤  ¯®¤ç¥àª¨¢ ¥¬ ®£à®¬-
­®¥ ¬¥áâ®, ª®â®à®¥ § ­¨¬ ¥â ¢ «î¡®© ¯¥¤ £®£¨ç¥áª®© á¨áâ¥¬¥ ¯à®¡«¥¬ 
ä®à¬¨à®¢ ­¨ï ç¥«®¢¥ª , ®¡à é ¥¬ ¢­¨¬ ­¨¥ áâã¤¥­â®¢ ­  ®à£ ­¨ç¥áª®¥
á«¨ï­¨¥, ¢§ ¨¬®¯à®­¨ª­®¢¥­¨¥ ­ ãç­®áâ¨ ¨ £ã¬ ­¨áâ¨ç­®áâ¨ ¢ á®¢à¥¬¥­-
­ëå ­ ãç­ëå ¯¥¤ £®£¨ç¥áª¨å â¥®à¨ïå ¨ ª®­æ¥¯æ¨ïå.
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� ª¨¬ ®¡à §®¬, çâ®¡ë áä®à¬¨à®¢ âì ¢ëá®ª¨© ãà®¢¥­ì ­à ¢áâ¢¥­­®©
ªã«ìâãàë, ­¥®¡å®¤¨¬® ®¡ãç¥­¨¥ ¨ ¢®á¯¨â ­¨¥ áâã¤¥­â®¢ ã­¨¢¥àá¨â¥â , ¢
ç áâ­®áâ¨ ¬ â¥¬ â¨ç¥áª¨å ¨ ä¨§¨ç¥áª¨å ä ªã«ìâ¥â®¢, ¯®¤ç¨­¨âì ¨­â¥à¥-
á ¬ ¡ã¤ãé¥© ¯à®ä¥áá¨¨, ­ ¯à ¢¨âì ­ ãç­ãî à ¡®âã ­  ®á¬ëá«¥­¨¥ ­à ¢áâ-
¢¥­­ëå ¯à®¡«¥¬ á®¢à¥¬¥­­®£® ®¡é¥áâ¢ , á®§¤ âì ¢ ¯¥¤ £®£¨ç¥áª¨å ª®««¥ª-
â¨¢ å  â¬®áä¥àã, á¯®á®¡áâ¢ãîéãî à §¢¨â¨î ¯à¨­æ¨¯¨ «ì­®© ª®««¥ªâ¨¢-
­®© âà¥¡®¢ â¥«ì­®áâ¨ ¨ ¨­¤¨¢¨¤ã «ì­®© ®â¢¥âáâ¢¥­­®áâ¨ §  ¢®á¯¨â ­¨¥ ¨
®¡ãç¥­¨¥ ¡ã¤ãé¨å ¯à¥¯®¤ ¢ â¥«¥©.

�������� ������� �����������
��������������� ���������� �����������

���������������� ��������������

� ¬¥«ì �.�.
� ä¥¤à  ¢ëáè¥© ¬ â¥¬ â¨ª¨ ����

��, £. �®áª¢ , 117198, ã«. �¨ª«ãå®-� ª« ï, ¤®¬ 6
�¥«.: (495)9550897, e-mail: nibal h@hotmail.com

�®¤ ¯à®ä¥áá¨®­ «ì­®© ­à ¢áâ¢¥­­®áâìî (¤ «¥¥ ¯® â¥ªáâã | ��) ¯®¤-
à §ã¬¥¢ ¥âáï ¢ ¯¥à¢ãî ®ç¥à¥¤ì â ªãî å à ªâ¥à¨áâ¨ªã á¯¥æ¨ «¨áâ®¢, ¢ ª®-
â®à®© ®âà ¦ îâáï «¨ç­ë¥ ¤ãå®¢­ë¥ ¨ ¤ãè¥¢­ë¥ ª ç¥áâ¢ , ¯à®ï¢«ïîé¨¥áï
¢ ¯à®æ¥áá¥ ®áãé¥áâ¢«¥­¨ï ¨¬¨ ¯à®ä¥áá¨®­ «ì­®© ¤¥ïâ¥«ì­®áâ¨ ¨ ®¡ãá«®¢-
«¨¢ îé¨¥ ¢«¨ï­¨¥ ­  ¥¥ à¥§ã«ìâ âë; á¢®©áâ¢® ¯¥¤ £®£  ¯à®ï¢«ïâì ¤ãå®¢-
­®áâì, á®®â¢¥âáâ¢ãîéãî ­®à¬ ¬ ¬®à «¨ ¯à¨ ¨á¯®«­¥­¨¨ ¯¥¤ £®£¨ç¥áª¨å
ª®¬¯¥â¥­æ¨©.

�®¬¯®­¥­â ¬¨ áâàãªâãàë �� ï¢«ïîâáï ª®£­¨â¨¢­ë© ª®¬¯®­¥­â (§­ -
­¨ï ¢ ®¡« áâ¨ ¯¥¤ £®£¨ç¥áª®© íâ¨ª¨), æ¥­­®áâ­ë© ª®¬¯®­¥­â (æ¥­­®áâ-
­®¥ ®â­®è¥­¨¥ ª ­®à¬ ¬ ¯¥¤ £®£¨ç¥áª®© ¬®à «¨), ¤¥ïâ¥«ì­®áâ­ë© ª®¬-
¯®­¥­â (­à ¢áâ¢¥­­®¥ ¯®¢¥¤¥­¨¥, ¯à¥¤¯®« £ îé¥¥ ¯à¨¬¥­¥­¨¥ ­®à¬ ¯¥¤ -
£®£¨ç¥áª®© ¬®à «¨ ¢ ®á­®¢­ëå  á¯¥ªâ å ¯à®ä¥áá¨®­ «ì­®© ¤¥ïâ¥«ì­®áâ¨
ãç¨â¥«ï).

�á­®¢­ë¬¨ ®¡é¨¬¨ äã­ªæ¨ï¬¨ �� ï¢«ïîâáï à¥£ã«ïâ¨¢­ ï, ¯®§­ ¢ -
â¥«ì­ ï, æ¥­­®áâ­®-®à¨¥­â¨àãîé ï, ¢®á¯¨â â¥«ì­ ï. �à®¬¥ ¤ ­­ëå ®¡-
é¨å äã­ªæ¨©, �� ¯¥¤ £®£  å à ªâ¥à¨§ã¥âáï ¨ á¯¥æ¨ä¨ç¥áª¨¬¨ äã­ª-
æ¨ï¬¨, â ª¨¬¨ ª ª äã­ªæ¨ï ¯¥¤ £®£¨ç¥áª®£® ª®àà¥ªâ¨à®¢ ­¨ï, äã­ªæ¨ï
ã¯à¥¦¤ îé¥£® ¬®à «ì­®£® ¢®§¤¥©áâ¢¨ï (­¥©âà «¨§ æ¨ï  ¬®à «ì­ëå ¯à®-
ï¢«¥­¨©), äã­ªæ¨ï ¢ëà ¡®âª¨ ¨¬¬ã­¨â¥â  ¯à®â¨¢ á®æ¨ «ì­ëå ¨§¢à é¥-
­¨© (äã­ªæ¨ï ¬®à «ì­®© á ¬®§ é¨âë).

�á­®¢­ë¬¨ ­ ãç­ë¬¨ ¯à¥¤¯®áë«ª ¬¨ ¯¥¤ £®£¨ç¥áª®£® á®¤¥©áâ¢¨ï áâ -
­®¢«¥­¨î �� ¯¥¤ £®£®¢ ï¢«ïîâáï â¥®à¨ï £ã¬ ­­® ®à¨¥­â¨à®¢ ­­®£® ®¡-
à §®¢ ­¨ï ¨ á¨­¥à£¥â¨ç¥áª¨© ¯®¤å®¤.

�à ªâ¨ç¥áª¨ ¢á¥ áãé¥áâ¢ãîé¨¥ á¨áâ¥¬ë,   ®á®¡¥­­® ¯¥¤ £®£¨ç¥áª¨¥,
ï¢«ïîâáï ­¥«¨­¥©­ë¬¨ ¨ ®âªàëâë¬¨. �«¥¤®¢ â¥«ì­®, ¨å äã­ªæ¨®­¨à®-
¢ ­¨¥ ¨ à §¢¨â¨¥ ¯à®¨áå®¤ïâ ­  ®á­®¢¥ ¬¥å ­¨§¬®¢ ¨ ¯à®æ¥áá®¢ á ¬®®à£ -
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­¨§ æ¨¨ ¨ á ¬®à §¢¨â¨ï.
�� â ª¦¥ ï¢«ï¥âáï á«®¦­®©, ®âªàëâ®© á¨áâ¥¬®©. �âªàëâë¥ á¨áâ¥¬ë

à¥¤ª® ­ å®¤ïâáï ¢ à ¢­®¢¥á­®¬, ãáâ®©ç¨¢®¬ á®áâ®ï­¨¨, ¯®íâ®¬ã ª  ­ «¨§ã
áâ ­®¢«¥­¨ï �� ª ª á¨áâ¥¬ë ¡®«¥¥ ¯à¨¬¥­¨¬ á¨­¥à£¥â¨ç¥áª¨© ¯®¤å®¤.
�§¢¥áâ­®, çâ® áãé­®áâì á¨­¥à£¥â¨ª¨ § ª«îç ¥âáï ¢ à áá¬®âà¥­¨¨ ¢§ ¨-
¬®¤¥©áâ¢¨©, ï¢«ïîé¨åáï ¯à¥¤¬¥â ¬¨ à §«¨ç­ëå ¤¨áæ¨¯«¨­.

�«îç¥¢ë¬ ¯®­ïâ¨¥¬, ®âà ¦ îé¨¬ á¯¥æ¨ä¨ªã ¢§ ¨¬®¤¥©áâ¢¨ï áã¡ê¥ª-
â®¢ ®¡à §®¢ â¥«ì­®£® ¯à®æ¥áá  ¨ ®ª §ë¢ îé¨¬ ¢«¨ï­¨¥ ­  á¢®©áâ¢  á¨á-
â¥¬ë ��, ï¢«ï¥âáï ¯®­ïâ¨¥ ý¯¥¤ £®£¨ç¥áª®¥ á®¤¥©áâ¢¨¥þ. �¥¤ £®£¨ç¥áª®¥
á®¤¥©áâ¢¨¥ | íâ® ®á®¡ë© ¢¨¤ ¢§ ¨¬®¤¥©áâ¢¨ï ®¡ãç îé¥£® ¨ ®¡ãç îé¥£®áï,
¢ ª®â®à®¬ à¥ «¨§ãîâáï áã¡ê¥ªâ-áã¡ê¥ªâ­ë¥ ®â­®è¥­¨ï.

�®®â¢¥âáâ¢¥­­®, ¯®¤ ¯¥¤ £®£¨ç¥áª¨¬ á®¤¥©áâ¢¨¥¬ áâ ­®¢«¥­¨î ¯à®ä¥á-
á¨®­ «ì­®© ­à ¢áâ¢¥­­®áâ¨ áâã¤¥­â®¢ ¡ã¤¥¬ ¯®­¨¬ âì ¯®¬®éì á® áâ®à®­ë
¯à¥¯®¤ ¢ â¥«¥© ª®««¥¤¦  áâã¤¥­â ¬ ¢ æ¥«ïå ¤®áâ¨¦¥­¨ï ¨¬¨ ¤®áâ â®ç-
­®£® ãà®¢­ï ¯à®ä¥áá¨®­ «ì­®© ­à ¢áâ¢¥­­®áâ¨.

�ãâì á¨­¥à£¨§¬  á®áâ®¨â ¢ íää¥ªâ å á®¢¬¥áâ­®£® ¤¥©áâ¢¨ï, ¥á«¨ ã£®¤­®
| á®âàã¤­¨ç¥áâ¢ , ¢§ ¨¬®¤¥©áâ¢¨ï à §­ëå ®¡ê¥ªâ®¢ à¥ «ì­®áâ¨.

�ã¬ ­¨§¬ ¯à¥¤¯®« £ ¥â ®¯à¥¤¥«¥­­ë¥ ä®à¬ë ¢§ ¨¬®¤¥©áâ¢¨ï ¯ àâ­¥-
à®¢. � ãá«®¢¨ïå £ã¬ ­­®-®à¨¥­â¨à®¢ ­­®£® ®¡à §®¢ ­¨ï ¢§ ¨¬®¤¥©áâ¢¨¥
¯ àâ­¥à®¢ ¢ ®¡à §®¢ â¥«ì­®¬ ¯à®æ¥áá¥ ­®á¨â å à ªâ¥à áã¡ê¥ªâ-áã¡ê¥ªâ­®-
£®.

�®¤ áã¡ê¥ªâ-áã¡ê¥ªâ­ë¬ («¨ç­®áâ­® ®à¨¥­â¨à®¢ ­­ë¬) ¢§ ¨¬®¤¥©áâ-
¢¨¥¬ ¯®¤à §ã¬¥¢ ¥âáï â ª®¥ ¯¥¤ £®£¨ç¥áª®¥ ®¡é¥­¨¥ áã¡ê¥ªâ®¢ ®¡à §®¢ -
­¨ï, ª®â®à®¥ á®§¤ ¥â ­ ¨«ãçè¨¥ ãá«®¢¨ï ¤«ï à §¢¨â¨ï ãç¥¡­®-¯à®ä¥áá¨®-
­ «ì­®© ¬®â¨¢ æ¨¨, ¯à¨¤ ¥â ®¡ãç¥­¨î å à ªâ¥à á®âàã¤­¨ç¥áâ¢ , ®¡¥á¯¥-
ç¨¢ ¥â ¤®áâ¨¦¥­¨¥ æ¥«¥© ¨ § ¤ ç ®¡à §®¢ ­¨ï, á¯®á®¡áâ¢ã¥â à §¢¨â¨î ®¡ã-
ç ¥¬ëå ¨ ¯®§¢®«ï¥â ¯¥¤ £®£ã ¯®¢ëè âì á¢®© ¯à®ä¥áá¨®­ «ì­®-¯¥¤ £®£¨-
ç¥áª¨© ¯®â¥­æ¨ «.

� ª¨¬ ®¡à §®¬, áâ ­®¢«¥­¨¥ �� ª ª á¨áâ¥¬ë ¡ë«® à áá¬®âà¥­® á ¯®-
§¨æ¨¨ á¨­¥à£¥â¨ç¥áª®£® ¯®¤å®¤ , � à ¬ª å ¤ ­­®£® ¯®¤å®¤  à¥è îé¥¥
§­ ç¥­¨¥ ¤«ï ®¡êïá­¥­¨ï ¯à®æ¥áá®¢, ¯à®¨áå®¤ïé¨å ¢ á¨áâ¥¬¥, ¨¬¥¥â ¢§ -
¨¬®¤¥©áâ¢¨¥ ¥¥ áã¡ê¥ªâ®¢. �§ íâ®£® ¢ëâ¨ª ¥â, çâ® ¢§ ¨¬®¤¥©áâ¢¨¥ ¬¥¦¤ã
ãç áâ­¨ª ¬¨ ®¡à §®¢ â¥«ì­®£® ¯à®æ¥áá  ¢ æ¥«ïå íää¥ªâ¨¢­®£® à §¢¨â¨ï
�� ¤®«¦­® ­®á¨âì å à ªâ¥à ¯¥¤ £®£¨ç¥áª®£® á®¤¥©áâ¢¨ï. �¥¤ £®£¨ç¥á-
ª®¥ á®¤¥©áâ¢¨¥, ¢ á¢®î ®ç¥à¥¤ì, ¢®§¬®¦­® «¨èì ¢ ãá«®¢¨ïå £ã¬ ­­®-
®à¨¥­â¨à®¢ ­­®£® ®¡à §®¢ ­¨ï. �«¥¤®¢ â¥«ì­®, ®á­®¢­ë¬¨ ¬¥â®¤®«®£¨-
ç¥áª¨¬¨ ®á­®¢ ­¨ï¬¨ ¯¥¤ £®£¨ç¥áª®£® á®¤¥©áâ¢¨ï áâ ­®¢«¥­¨î ¯à®ä¥áá¨-
®­ «ì­®© ­à ¢áâ¢¥­­®áâ¨ ¡ã¤ãé¨å ¯¥¤ £®£®¢ ï¢«ïîâáï á¨­¥à£¥â¨ç¥áª¨©
¯®¤å®¤ ¨ â¥®à¨ï £ã¬ ­­® ®à¨¥­â¨à®¢ ­­®£® ®¡à §®¢ ­¨ï.
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�àãè¥¢áª¨© �.�., � áï¤ª® �.�.
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�¥«.: 8(861)2357602, e-mail: Olga317@ mail.ru

�  á®¢à¥¬¥­­®¬ íâ ¯¥ à §¢¨â¨ï ¢ëáè¥¥ £ã¬ ­¨â à­®¥ ®¡à §®¢ ­¨¥,
¯à¥¦¤¥ ¢á¥£®, å à ªâ¥à¨§ã¥âáï á¨áâ¥¬­®áâìî ¯à®ä¥áá¨®­ «ì­®£® §­ ­¨ï,
¯à¨ íâ®¬ áãé¥áâ¢¥­­®© ¥£® ®á®¡¥­­®áâìî ï¢«ï¥âáï ®à£ ­¨ç­®¥ á®ç¥â ­¨¥
¯à®æ¥áá  ¤¨ää¥à¥­æ¨ æ¨¨ ­ ãª á ¨å ¨­â¥£à æ¨¥©. �à®ä¥áá¨®­ «ì­ ï
ãá¯¥è­®áâì ¢® ¬­®£®¬ § ¢¨á¨â ­¥ â®«ìª® ®â ãá¯¥å®¢ ®â¤¥«ì­ëå ®âà á«¥©
­ ãª¨, ­® ¨ ®â ¨å ¬¥¦¤¨áæ¨¯«¨­ à­®£® á¨­â¥§ , ¨­â¥£à æ¨¨ ­ ãç­ëå §­ -
­¨©. � ¦­ãî à®«ì ¢ íâ¨å ¯à®æ¥áá å ¨£à ¥â ¯à¨¬¥­¥­¨¥ ¨­ä®à¬ æ¨®­­ëå
â¥å­®«®£¨©, ¢«¨ïîé¨å ­  ¨§¬¥­¥­¨¥ á®¤¥à¦ ­¨ï ¯®¤£®â®¢ª¨ á¯¥æ¨ «¨áâ®¢
£ã¬ ­¨â à­®© áä¥àë, à §¢¨â¨¥ ¬ â¥¬ â¨ç¥áª®© ¨ ¨­ä®à¬ â¨ç¥áª®© ªã«ì-
âãàë, ª®â®à ï ¯à¥¤¯®« £ ¥â ­ «¨ç¨¥ ã áâã¤¥­â®¢ ãáâ®©ç¨¢ëå ­ ¢ëª®¢ ¢« -
¤¥­¨ï ¨­ä®à¬ æ¨®­­ë¬¨ â¥å­®«®£¨ï¬¨ ¨ á®®â¢¥âáâ¢ãîé¨¬ ¬ â¥¬ â¨ç¥á-
ª¨¬  ¯¯ à â®¬. �«ï £ã¬ ­¨â à­ëå á¯¥æ¨ «ì­®áâ¥© à¥è¥­¨¥ íâ®© § ¤ ç¨
¬®¦¥â ®áãé¥áâ¢«ïâìáï ¢ à ¬ª å ªãàá  ý� â¥¬ â¨ª  ¨ ¨­ä®à¬ â¨ª þ.

�®¦­® ¢ë¤¥«¨âì ­¥áª®«ìª® ¯®¤å®¤®¢ ª ®à£ ­¨§ æ¨¨ ªãàá  ¤«ï áâã¤¥­-
â®¢ £ã¬ ­¨â à­ëå á¯¥æ¨ «ì­®áâ¥©: 1) âà ¤¨æ¨®­­ë©, ®á­®¢ë¢ îé¨©áï ­ 
¯à¥¯®¤ ¢ ­¨¨ âà ¤¨æ¨®­­®£® ªãàá  ¢ëáè¥© ¬ â¥¬ â¨ª¨ ¢ ®¡êñ¬¥ £®áã¤ à-
áâ¢¥­­®£® ®¡à §®¢ â¥«ì­®£® áâ ­¤ àâ ; 2) £ã¬ ­¨â à­ë©, ®¯¨à îé¨©áï ­ 
¨¤¥î ä®à¬¨à®¢ ­¨ï ¬ â¥¬ â¨ç¥áª®© ªã«ìâãàë ¢ á¨áâ¥¬¥ £ã¬ ­¨â à­®£®
¯à®ä¥áá¨®­ «ì­®£® ®¡à §®¢ ­¨ï; 3) £ã¬ ­¨â à­®-â¥®à¥â¨ç¥áª¨©, ¯à¥¤áâ ¢-
«ïîé¨© ¯®¯ëâª¨ £ à¬®­¨ç­®£® ®¡ê¥¤¨­¥­¨ï â¥®à¥â¨ç¥áª®£® ¨ ®¯¥à æ¨®-
­ «ì­®£® ª®¬¯®­¥­â®¢ ¬ â¥¬ â¨ç¥áª®© ¯®¤£®â®¢ª¨; 4) ¨­ä®à¬ æ¨®­­ë©,
®á­®¢ë¢ îé¨©áï ­  ¯à¨¬¥­¥­¨¨ ¢ ¯à®æ¥áá¥ ®¡ãç¥­¨ï ¬ â¥¬ â¨ª¥ ¨­ä®à-
¬ æ¨®­­ëå â¥å­®«®£¨©; 5) ¨­â¥£à æ¨®­­ë©, ãáâ ­ ¢«¨¢ îé¨© á®¤¥à¦ -
â¥«ì­ë¥ ¨ ¬¥â®¤®«®£¨ç¥áª¨¥ á¢ï§¨ ¬ â¥¬ â¨ç¥áª¨å ªãàá®¢ á ¤àã£¨¬¨ ¤¨á-
æ¨¯«¨­ ¬¨, ¨á¯®«ì§ãîé¨© ¬ â¥à¨ «ë ®¡é¥¯à®ä¥áá¨®­ «ì­ëå ¤¨áæ¨¯«¨­
¯à¨ ¨§ãç¥­¨¨ ¬ â¥¬ â¨ª¨ ¨ ¨­ä®à¬ â¨ª¨.
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�ãàá ý� â¥¬ â¨ª  ¨ ¨­ä®à¬ â¨ª þ ®¡« ¤ ¥â ¢ëá®ª¨¬¨ ¨­â¥£à æ¨®­-
­ë¬¨ ¢®§¬®¦­®áâï¬¨, ª ª ¢­ãâà¥­­¨¬¨, â ª ¨ ®¡é¥áâàãªâãà­ë¬¨, ¨¬¥î-
é¨¬¨ ®á­®¢®¯®« £ îé¨© å à ªâ¥à ¢ ®¡ãç¥­¨¨ áâã¤¥­â®¢-£ã¬ ­¨â à¨¥¢.

� ¯à®æ¥áá¥ ®¡ãç¥­¨ï ¨­â¥£à æ¨ï | íâ® ¯à®ï¢«¥­¨¥ ¤¨¤ ªâ¨ç¥áª®£®
¯à¨­æ¨¯  á¨áâ¥¬­®áâ¨. �­â¥£à æ¨ï ®¡ê¥¤¨­ï¥â à §­®¯à¥¤¬¥â­ë¥ §­ ­¨ï ¢
¥¤¨­ãî ­ ãç­ãî ª àâ¨­ã ¬¨à , ãáâ ­ ¢«¨¢ ¥â ¢ ¯à®æ¥áá¥ ­ ãç­®£® ¯®§­ -
­¨ï ¢§ ¨¬®á¢ï§¨ ¨ ¢§ ¨¬®®¡ãá«®¢«¥­­®áâ¨ ¬¥¦¤ã ®â¤¥«ì­ë¬¨ í«¥¬¥­â ¬¨
§­ ­¨© ¢ ¯à®ä¥áá¨®­ «ì­®¬ ®¡à §®¢ ­¨¨.

�¤­ ª® ¯à¨ à¥ «¨§ æ¨¨ ¨­â¥£à æ¨®­­®£® ¯®¤å®¤  ¢ ®¡¥á¯¥ç¥­¨¨ á¨á-
â¥¬­®áâ¨ ®¡ãç¥­¨ï ¨­ä®à¬ â¨ª¥ ¨ ¬ â¥¬ â¨ª¥ ¢ £ã¬ ­¨â à­®¬ ®¡à §®¢ -
­¨¨ ¢®§­¨ª îâ ¯à®â¨¢®à¥ç¨ï ¬¥¦¤ã: 1) ­¥®¡å®¤¨¬®áâìî ¨­â¥£à æ¨¨ ªãàá 
ý� â¥¬ â¨ª  ¨ ¨­ä®à¬ â¨ª þ ¨ ­¥¤®áâ â®ç­®© â¥®à¥â¨ç¥áª®© ¨ ¯à ªâ¨-
ç¥áª®© à §à ¡®â ­­®áâìî ¯®¤å®¤®¢ ª ¥ñ à¥ «¨§ æ¨¨; 2) ¤¨áªà¥â­ë¬ å -
à ªâ¥à®¬ ¨§ãç¥­¨ï ¬ â¥à¨ «  ¯® ¨­ä®à¬ â¨ª¥ ¨ ¬ â¥¬ â¨ª¥ ¨ ­¥®¡å®¤¨-
¬®áâìî ®¡¥á¯¥ç¥­¨ï æ¥«®áâ­®áâ¨ ¢ ®á¢®¥­¨¨ ­ ãç­ëå §­ ­¨©; 3) à áâã-
é¨¬¨ ¯®âà¥¡­®áâï¬¨ £ã¬ ­¨â à­ëå ­ ãª ¢ ¨á¯®«ì§®¢ ­¨¨ áà¥¤áâ¢ ¨­ä®à-
¬ â¨ª¨, ¬ â¥¬ â¨ç¥áª®£®  ¯¯ à â  ¨ ­¥®¡å®¤¨¬®áâìî á®åà ­ïâì äã­¤ -
¬¥­â «ì­ãî â¥®à¥â¨ç¥áªãî ­ ¯à ¢«¥­­®áâì, «®£¨ªã ¨ áâàãªâãàã ª ¦¤®©
¨§ ­ ãª; 4) ¨¬¥îé¨¬¨áï ®¡à §®¢ â¥«ì­ë¬¨ ¨­ä®à¬ æ¨®­­ë¬¨ ¢®§¬®¦-
­®áâï¬¨ áà¥¤áâ¢ ®¡ãç¥­¨ï ¨ ­¥¤®áâ â®ç­ë¬ ¨áá«¥¤®¢ ­¨¥¬ ¨å ¯à¨¬¥­¥­¨ï
¢ ®¡ãç¥­¨¨ áâã¤¥­â®¢ £ã¬ ­¨â à­ëå á¯¥æ¨ «ì­®áâ¥©; 5) ­¥®¡å®¤¨¬®áâìî
ãá¨«¥­¨ï ¯®§­ ¢ â¥«ì­®©  ªâ¨¢­®áâ¨ áâã¤¥­â®¢ £ã¬ ­¨â à­ëå á¯¥æ¨ «ì-
­®áâ¥© ¢ ¯à®æ¥áá¥ ¨§ãç¥­¨ï ¬ â¥¬ â¨ª¨ ¨ ¨­ä®à¬ â¨ª¨ ¨ ­¥¤®áâ â®ç­®©
à §à ¡®â ­­®áâìî ¬¥â®¤®¢ ¨ áà¥¤áâ¢ ä®à¬¨à®¢ ­¨ï ¬®â¨¢ æ¨®­­®© ®á-
­®¢ë ¯à®ä¥áá¨®­ «ì­®£® ®¡ãç¥­¨ï.

�¤­¨¬ ¨§ ¯ãâ¥© ¯à¥®¤®«¥­¨ï ãª § ­­ëå ¯à®â¨¢®à¥ç¨© ï¢«ï¥âáï ª®­áâ-
àã¨à®¢ ­¨¥ ¨ ¯à¨¬¥­¥­¨¥ ãç¥¡­®-¨­ä®à¬ æ¨®­­®£® ª®¬¯«¥ªá  (���) ¯®
¬ â¥¬ â¨ª¥ ¨ ¨­ä®à¬ â¨ª¥, ¨­â¥£à¨àãîé¥£® ¨­­®¢ æ¨®­­ë¥ ¤¨¤ ªâ¨ç¥á-
ª¨¥ ¨ ¨­ä®à¬ æ¨®­­ë¥ â¥å­®«®£¨¨ ¨ ®¡¥á¯¥ç¨¢ îé¥£® ¢ ¯à®æ¥áá¥ ª®­áâàã-
¨à®¢ ­¨ï íää¥ªâ¨¢­®áâì ®¡ãç¥­¨ï áâã¤¥­â®¢ £ã¬ ­¨â à­ëå, ¢ ç áâ­®áâ¨,
ï§ëª®¢ëå á¯¥æ¨ «ì­®áâ¥©.

�ç¥¡­®-¨­ä®à¬ æ¨®­­ë¥ ª®¬¯«¥ªáë ¤ îâ ¢®§¬®¦­®áâì áâã¤¥­âã ¢¨-
¤¥âì á®¤¥à¦ ­¨¥ ãç¥¡­®£® ¯à¥¤¬¥â  ¨ ®¤­®¢à¥¬¥­­® ¯à¥¤« £ îâ ¬¥â®¤¨ªã
¤«ï ¨§ãç¥­¨ï. �¥ïâ¥«ì­®áâ­ë© ¯®¤å®¤, ï¢«ïîé¨©áï ¬¥â®¤®«®£¨ç¥áª®© ®á-
­®¢®© ¯à¨ ª®­áâàã¨à®¢ ­¨¨ ���, ¯®§¢®«ï¥â ¢ ¯®«­®© ¬¥à¥ ãç¨âë¢ âì ¯à®-
ä¥áá¨®­ «ì­ãî ­ ¯à ¢«¥­­®áâì ®¡ãç¥­¨ï. �á­®¢­®© ®á®¡¥­­®áâìî ���
ï¢«ï¥âáï ¢¢¥¤¥­¨¥ ¢ ¥£® áâàãªâãà­ë¥ ª®¬¯®­¥­âë ãç¥¡­®© ¨­ä®à¬ æ¨¨,  
â ª¦¥ ¬¥â®¤¨ª¨ ¥ñ ¨§ãç¥­¨ï ¯®áà¥¤áâ¢®¬ á¨áâ¥¬ë «®ª «ì­ëå ¤¨¤ ªâ¨ç¥á-
ª¨å â¥å­®«®£¨© ¨ à §­®®¡à §­ëå ¢®§¬®¦­®áâ¥© ¨­ä®à¬ æ¨®­­ëå à¥áãà-
á®¢.

�ç¥¡­®-¨­ä®à¬ æ¨®­­ë© ª®¬¯«¥ªá ­ ¬¨ ãá¯¥è­® ¯à¨¬¥­ï¥âáï ¯à¨ à -
¡®â¥ á® áâã¤¥­â ¬¨ 1, 2 ªãàá®¢ ä ªã«ìâ¥â  ��� �ã¡��.

�¯¨á®ª «¨â¥à âãàë
1. �àãè¥¢áª¨© �.�., � áï¤ª® �.�. � â¥¬ â¨ª  ¨ ¨­ä®à¬ â¨ª . �ç¥¡­®-¬¥â®¤¨-

ç¥áª¨© ª®¬¯«¥ªá. { �à á­®¤ à. �ã¡��., 2006, 157 á.
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� ©­¨¥¢ �.�., � ©­¨¥¢ �.�.
� ¬áª ï £®áã¤ àáâ¢¥­­ ï ¨­¦¥­¥à­®-íª®­®¬¨ç¥áª ï  ª ¤¥¬¨ï

423827, � ¡¥à¥¦­ë¥ �¥«­ë, ��, ¯à. �¨à , 90, ª¢. 83
�¥«.: 8-(8552)732471, e-mail: kampi@kampi.ru

� á¢ï§¨ á ¢áâã¯«¥­¨¥¬ �®áá¨¨ ¯® à¥ «¨§ æ¨¨ �®«®­áª¨å á®£« è¥­¨©,
­ àï¤ã á ¯®¤£®â®¢ª®© á¯¥æ¨ «¨áâ®¢, ¢ã§ë ¯®áâ¥¯¥­­® ¯¥à¥å®¤ïâ ª ¯®¤-
£®â®¢ª¥ ¡ ª « ¢à®¢ ¨ ¬ £¨áâà®¢. �â®â ¯¥à¥å®¤ ­ áâ®à ¦¨¢ ¥â ­ ãç­®-
¯¥¤ £®£¨ç¥áªãî ®¡é¥áâ¢¥­­®áâì, à ¡®â îéãî ¢ á¨áâ¥¬¥ ¢ëáè¥£® ¯à®-
ä¥áá¨®­ «ì­®£® ®¡à §®¢ ­¨ï. �­®£® ®¡áã¦¤¥­¨© ¨ á®¬­¥­¨© ¢ëáª -
§ ­® ¯® íâ®¬ã ¯®¢®¤ã, ®á®¡¥­­® ¯à¨ ¯®¤£®â®¢ª¥ á¯¥æ¨ «¨áâ®¢ ¨­¦¥­¥à­®-
â¥å­¨ç¥áª®£® ­ ¯à ¢«¥­¨ï.

�ï¤  ¢â®à®¢ ï¢«ïîâáï áâ®à®­­¨ª ¬¨ ¬­®£®áâã¯¥­ç â®áâ¨, â®ç­¥¥ à §-
­®áâã¯¥­ç â®áâ¨ ¢ëáè¥£® ¯à®ä¥áá¨®­ «ì­®£® ®¡à §®¢ ­¨ï ¯® áå¥¬¥: ¡ -
ª « ¢à, á¯¥æ¨ «¨áâ, ¡ ª « ¢à-á¯¥æ¨ «¨áâ, ¡ ª « ¢à-¬ £¨áâà, á¯¥æ¨ «¨áâ-
¬ £¨áâà. ý�«®¦¨¢è¨¥áï ¢ ®â¥ç¥áâ¢¥­­®¬ ¢ëáè¥¬ ®¡à §®¢ ­¨¨ ¬®¤¥«¨
¯®§¢®«ïîâ á¤¥« âì ¯à¥¤¯®«®¦¥­¨¥ ® ¯¥àá¯¥ªâ¨¢¥ âà ­áä®à¬ æ¨¨ ¤¢ãå-
áâã¯¥­ç â®© áâàãªâãàë ¯® ¤¢ã¬ ­ ¯à ¢«¥­¨ï¬: ý¡ ª « ¢à-¬ £¨áâàþ ¨
ý¡ ª « ¢à-¤¨¯«®¬¨à®¢ ­­ë© á¯¥æ¨ «¨áâþ, £¤¥ ¤¨¯«®¬¨à®¢ ­­ë© á¯¥æ¨ -
«¨áâ ¨ ¬ £¨áâà ¡ã¤ãâ à áá¬ âà¨¢ âìáï ª ª ¤¨¢¥àá¨ä¨ª æ¨¨ ¢â®à®© áâã-
¯¥­¨þ [1, á.18]. � ª¨¬ ®¡à §®¬,  ¢â®àë íâ¨å áâà®ª áç¨â îâ, çâ® ¯¥à¥å®¤
ª ¤¢ãåáâã¯¥­ç â®© á¨áâ¥¬¥ ¢ëáè¥£® ¯à®ä¥áá¨®­ «ì­®£® ®¡à §®¢ ­¨ï ­ 
®á­®¢¥ �®«®­áª®© ¤¥ª« à æ¨¨ ¢®§¬®¦¥­ ¯® à §«¨ç­ë¬ ­ ¯à ¢«¥­¨ï¬.

�àã£¨¥  ¢â®àë áç¨â îâ, çâ® ýá¡«¨¦ âì á¨áâ¥¬ë ®¡à §®¢ ­¨ï, à ¢­®
ª ª ¨ á®§¤ ¢ âì ãá«®¢¨ï ¤«ï ¯à¨§­ ­¨ï ­ è¨å ª¢ «¨ä¨ª æ¨© §  àã¡¥-
¦®¬, ªà ©­¥ ¢ ¦­® ¨ ­ã¦­®. �® ®ç¥¢¨¤­® ¨ â®, çâ® ¤¥« âì íâ® á«¥¤ã¥â
¡¥§ ¨§«¨è­¥© á¯¥èª¨. �à¨ à¥ä®à¬¨à®¢ ­¨¨ ®â¥ç¥áâ¢¥­­®© á¨áâ¥¬ë ®¡-
à §®¢ ­¨ï ­¥®¡å®¤¨¬® ¯à¥¦¤¥ ¢á¥£® ¡à âì «ãçè¥¥ ¨§ ­ ª®¯«¥­­®£® ª ª
ã ­ á ¢ áâà ­¥, â ª ¨ §  àã¡¥¦®¬ ®¯ëâ , ãç¨âë¢ âì ãà®¢¥­ì á®æ¨ «ì­®-
íª®­®¬¨ç¥áª®£® à §¢¨â¨ï ¨, ¢ ª®­¥ç­®¬ áç¥â¥, ¨áå®¤¨âì ¨§ ¢®áâà¥¡®¢ ­-
­®áâ¨ àë­ª®¬ á¯¥æ¨ «¨áâ®¢ â®© ¨«¨ ¨­®© ª¢ «¨ä¨ª æ¨¨þ [2, á.24].

�ë¯®«­¥­¨¥ á®£« è¥­¨© �®«®­áª¨å ¤¥ª« à æ¨© á¥£®¤­ï áâ «® ­¥®¡-
å®¤¨¬®áâìî ¤«ï ¢ëáè¥© èª®«ë ¢ �®áá¨¨, ª®â®à®¥ ¢ª«îç ¥â, ¢ ç áâ-
­®áâ¨, ¢­¥¤à¥­¨¥ ¤¢ãåáâã¯¥­ç â®© á¨áâ¥¬ë ¢ëáè¥£® ®¡à §®¢ ­¨ï ­  áå¥¬¥
ý¡ ª « ¢à-¬ £¨áâàþ, á¨áâ¥¬ë ý§ ç¥â­ëå ¥¤¨­¨æþ, çâ® ¤®«¦­® ¯à¨¢¥áâ¨
ª ¯®¢ëè¥­¨î ª ç¥áâ¢  ®¡à §®¢ ­¨ï, ª®­ªãà¥­â®á¯®á®¡­®áâ¨ à®áá¨©áª®©
á¨áâ¥¬ë ®¡à §®¢ ­¨ï, á®§¤ ­¨î ¥¤¨­®£® ®¡à §®¢ â¥«ì­®£® ¯à®áâà ­áâ¢ ,
¯à¨§­ ­¨î ¤¨¯«®¬®¢ à®áá¨©áª¨å ¢ã§®¢ ­  ¥¢à®¯¥©áª®¬ ¨ ¬¨à®¢®¬ ®¡à §®-
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¢ â¥«ì­®¬ ¯à®áâà ­áâ¢¥.
�à¨ à áá¬®âà¥­¨¨ ¢®¯à®á®¢ ¢¢¥¤¥­¨ï ¤¢ãåáâã¯¥­ç â®© á¨áâ¥¬ë ¢ëá-

è¥£® ®¡à §®¢ ­¨ï àï¤  ¢â®à®¢ ®¡à é îâ ¢­¨¬ ­¨¥ ­  á¨áâ¥¬ã èª®«ì­®£®
®¡à §®¢ ­¨ï ¢ ­ è¥© áâà ­¥ ¨ ®â¬¥ç îâ ¥¥ à §«¨ç¨ï ®â èª®«ì­®£® ®¡à -
§®¢ ­¨ï ¢ �¢à®¯¥©áª¨å áâà ­ å.

�®íâ®¬ã ¢¢¥¤¥­¨¥ ¤¢ãåáâã¯¥­ç â®© á¨áâ¥¬ë ¢ëáè¥£® ®¡à §®¢ ­¨ï ¢
�®áá¨¨, ­  ­ è ¢§£«ï¤, ¯®¢«¥ç¥â §  á®¡®© ª®à¥­­ë¥ ¨§¬¥­¥­¨ï ¢ èª®«ì-
­®¬ ®¡à §®¢ ­¨¨. �â® ¨§¬¥­¥­¨¥ ª®á­¥âáï, ¯à¥¦¤¥ ¢á¥£®, áà®ª  ®¡ãç¥­¨ï ¢
áà¥¤­¥© ®¡é¥®¡à §®¢ â¥«ì­®© èª®«¥. � ­ ç «  2000 £®¤  ­ ç «®áì ®¡áã¦-
¤¥­¨¥ �®­æ¥¯æ¨¨ áâàãªâãàë ¨ á®¤¥à¦ ­¨ï ®¡é¥£® áà¥¤­¥£® ®¡à §®¢ ­¨ï ¢
12-«¥â­¥© èª®«¥ [3].

�á¥ á®¬­¥­¨ï ® ­¥®¡å®¤¨¬®áâ¨ ¢¢¥¤¥­¨ï ¡ ª « ¢à¨ â  ¢ ¢ëáè¥© èª®«¥
¯®â¥àïîâ á¬ëá« ¢ á¢ï§¨ á ¯¥à¥å®¤®¬ ª 12-«¥â­¥¬ã áà¥¤­¥¬ã ®¡à §®¢ ­¨î.
� ª, ­ ¯à¨¬¥à, ¢ ¯à®¥ªâ¥ �®­æ¥¯æ¨¨ áâàãªâãàë ¨ á®¤¥à¦ ­¨ï ®¡é¥£®
áà¥¤­¥£® ®¡à §®¢ ­¨ï (¢ 12-«¥â­¥© èª®«¥) £®¢®à¨âáï: ý� ¡®«ìè¨­áâ¢¥ à §-
¢¨âëå áâà ­ å (���, � ­ ¤ , �¯®­¨ï, �à ­æ¨ï, �á¯ ­¨ï, �®«ìè  ¨ ¤à.)
®¡é¥¥ áà¥¤­¥¥ ®¡à §®¢ ­¨¥ ¤ ¥âáï §  12 «¥â; ¢ �¥à¬ ­¨¨, �¢¥æ¨¨, �¥-
å¨¨, �â «¨¨ | §  12 «¥â. 12-«¥â­¥¥ ®¡é¥¥ ®¡à §®¢ ­¨¥ ã¦¥ áãé¥áâ¢ã¥â ¢
áâà ­ å � «â¨¨,   â ª¦¥ ¢ �®«¤®¢¥, �ªà ¨­¥, �¥« àãá¨, �§¡¥ª¨áâ ­¥. �
­ è¥© áâà ­¥  ­ «®£¨ç­ë¥ ¯® á®¤¥à¦ ­¨î ¯à®£à ¬¬ë ¯® ®á­®¢­ë¬ ãç¥¡-
­ë¬ ¯à¥¤¬¥â ¬ ãç é¨¥áï ¯à®å®¤ïâ §  10{11 «¥â, çâ® ¢ë§ë¢ ¥â ¯¥à¥£àã§ªã
èª®«ì­¨ª®¢ ¨ á­¨¦ ¥â ª ç¥áâ¢® ®¡ãç¥­¨ïþ [3, á.8]. �¨áâ¥¬  ¯®¤£®â®¢ª¨
¡ ª « ¢à®¢ à §¢¨â  ¨¬¥­­® ¢ â¥å áâà ­ å, £¤¥ ã¦¥ ¬­®£¨¥ ¤¥áïâ¨«¥â¨ï
®¡ãç¥­¨¥ ¢ áà¥¤­¥© èª®«¥ ¯à®¤®«¦ ¥âáï ¢ â¥ç¥­¨¥ 12 ¨«¨ ¡®«¥¥ «¥â. �
à®áá¨©áª®© á¨áâ¥¬¥ áà¥¤­¥£® ®¡à §®¢ ­¨ï ¬ë â®«ìª® çâ® ¯¥à¥è«¨ ª 11-
«¥â­¥¬ã ®¡é¥¬ã áà¥¤­¥¬ã ®¡à §®¢ ­¨î. �®íâ®¬ã, ®¡ãç ïáì ¢ ¡ ª « ¢à¨ -
â å ¯® 4-«¥â­¥© ¯à®£à ¬¬¥, áâã¤¥­âë à®áá¨©áª¨å ¢ã§®¢ ­¥ ¬®£ãâ ¯®«ãç¨âì
â® ®¡à §®¢ ­¨¥, ª®â®à®¥ ¯®«ãç îâ ¨å á¢¥àáâ­¨ª¨ ¢ ¥¢à®¯¥©áª¨å áâà ­ å,
���, � ­ ¤¥, �¯®­¨¨ ¨ ¤ ¦¥ ¢ ­¥ª®â®àëå áâà ­ å ���.

�â®, ¯à¥¦¤¥ ¢á¥£®, ®â­®á¨âáï ª ¯¥à¥å®¤ã ®¡ãç¥­¨ï ¢ ¯®«­®© áà¥¤­¥©
èª®«¥ á 11 «¥â ­  12. ý�¥à¥å®¤ ­  ®¡ï§ â¥«ì­ãî 10-«¥â­îî ®á­®¢­ãî ¨
12-«¥â­îî ¯®«­ãî áà¥¤­îî èª®«ã ¤ áâ ¢®§¬®¦­®áâì á­¨§¨âì ¥¦¥¤­¥¢-
­ãî ãç¥¡­ãî ­ £àã§ªã èª®«ì­¨ª®¢ ¯ãâ¥¬ à æ¨®­ «ì­®£® ¨á¯®«ì§®¢ ­¨ï
¯®ï¢¨¢è¨åáï à¥§¥à¢®¢ ¢à¥¬¥­¨, ¯¥à¥à á¯à¥¤¥«¥­¨ï ãç¥¡­®£® ¬ â¥à¨ « 
¬¥¦¤ã ®á­®¢­®© ¨ áâ àè¥© èª®«®©,   â ª¦¥ ¨á¯®«ì§®¢ ­¨ï §¤®à®¢ì¥á¡¥-
à¥£ îé¨å â¥å­®«®£¨©þ [3, á.7].

�áïª¨¥ á¯®àë ¨ á®¬­¥­¨ï ¯® ¢¢¥¤¥­¨î ¡ ª « ¢à¨ â  ¨ ¬ £¨áâà âãàë
®â¯ ¤ãâ á ¬¨ á®¡®©, ¥á«¨ ¢ ®â¥ç¥áâ¢¥­­®¬ ®¡é¥¬ áà¥¤­¥¬ ®¡à §®¢ ­¨¨ ¡ã-
¤¥â ®áãé¥áâ¢«¥­ ¯¥à¥å®¤ ª ¬¥¦¤ã­ à®¤­®¬ã áâ ­¤ àâã ®¡é¥£® áà¥¤­¥£®
®¡à §®¢ ­¨ï ­¥ ¬¥­¥¥ 12 «¥â. �â®â ¤®¯®«­¨â¥«ì­ë© £®¤ ¢ áà¥¤­¥© èª®«¥
¤ áâ ¢ë¯ãáª­¨ª ¬ ãªà¥¯¨âì á¢®¨ ¯®§¨æ¨¨ ­  ¬¥¦¤ã­ à®¤­®¬ ãà®¢­¥ ¯®
¬ â¥¬ â¨ª¥, ¥áâ¥áâ¢®§­ ­¨î, äã­ªæ¨®­ «ì­®© £à ¬®â­®áâ¨. �â® ®â¬¥ç -
¥âáï ¢ â®© ¦¥ �®­æ¥¯æ¨¨ ®¡à §®¢ ­¨ï ¢ 12-«¥â­¥© èª®«¥: ý� á®¤¥à¦ ­¨¨
à®áá¨©áª®£® ®¡à §®¢ ­¨ï ¥é¥ ­¥ § ­ï«¨ á®®â¢¥âáâ¢ãîé¥£® ¬¥áâ  ¨­ä®à¬ -
â¨ª , íª®«®£¨ï, ®á­®¢ë ¡¥§®¯ á­®áâ¨ ¦¨§­¥¤¥ïâ¥«ì­®áâ¨, ­¥¤®®æ¥­¨¢ îâáï
¢®á¯¨â â¥«ì­ë¥ ¢®§¬®¦­®áâ¨ £ã¬ ­¨â à­ëå ¯à¥¤¬¥â®¢þ [4, á.7].

� ª¨¬ ®¡à §®¬, ¢ ¢ëáè¥¬ ¯à®ä¥áá¨®­ «ì­®¬ ®¡à §®¢ ­¨¨ à¥ «¨§ æ¨ï
¯à¨­æ¨¯®¢ �®«®­áª¨å á®£« è¥­¨© ¤®«¦­  ¯à¨¢¥áâ¨ ª á«¥¤ãîé¨¬ ¨§¬¥­¥-
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­¨ï¬ ¢ à®áá¨©áª®© ®¡à §®¢ â¥«ì­®© á¨áâ¥¬¥:
�¢¥¤¥­¨¥ ¤¢ãåáâã¯¥­ç â®© á¨áâ¥¬ë ¯®¤£®â®¢ª¨ ¢ ¢ëáè¥¬ ¯à®ä¥áá¨®-

­ «ì­®¬ ®¡à §®¢ ­¨¨ ¬®¦¥â ¯à¨¢¥áâ¨ ª ã¢¥«¨ç¥­¨î áà®ª®¢ ®¡ãç¥­¨ï ¢
áà¥¤­¥© ®¡é¥®¡à §®¢ â¥«ì­®© èª®«¥ ¤® 12 «¥â.

� á¨áâ¥¬¥ ­¥¯à¥àë¢­®£® ®¡à §®¢ ­¨ï ®â ®á­®¢­®© èª®«ë ¤® ¢ëáè¥©
¤®«¦­® ®áãé¥áâ¢«ïâìáï ®¡­®¢«¥­¨¥ á®¤¥à¦ ­¨ï ®¡à §®¢ â¥«ì­ëå ¯à®-
£à ¬¬ ¨ ¤®¢¥¤¥­¨¥ ¥£® ¤® ãà®¢­ï ®¡à §®¢ â¥«ì­ëå ¯à®£à ¬¬ ¥¢à®¯¥©áª¨å
áâà ­.

�®¢ëè¥­¨¥ ª ç¥áâ¢  ®¡à §®¢ ­¨ï ­  ¢á¥å ãà®¢­ïå áà¥¤­¥£® ¨ ¢ëáè¥£®
®¡à §®¢ ­¨ï ¢ ª®­¥ç­®¬ áç¥â¥ ¤®«¦­® ¯à¨¢¥áâ¨ ª ¯®¤£®â®¢ª¥ ª®­ªãà¥­â-
­®á¯®á®¡­®£® ¢ë¯ãáª­¨ª  ª ª ­  ãà®¢­¥ ª®««¥¤¦ , â ª ¨ ­  ãà®¢­¥ ¢ã§ .
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�¥à®£«¨ä¨ç¥áª ï ­ ¤¯¨áì ­  ¯¨à ¬¨¤¥ �¥®¯á  £« á¨â: ý«î¤¨ ¯®£¨¡­ãâ
®â ­¥ã¬¥­¨ï ¯®«ì§®¢ âìáï á¨« ¬¨ ¯à¨à®¤ë, ®â ­¥§­ ­¨ï ¨áâ¨­­®£® ¬¨à þ.
ý�â 15 ¤® 30 «¥â | ¨¬¥­­® â ª®© áà®ª ®â¯ãé¥­ á®¢à¥¬¥­­®© æ¨¢¨«¨§ æ¨¨,
¥á«¨ ®­  ¡ã¤¥â ã¯®àáâ¢®¢ âì, á®åà ­ïï á¥£®¤­ïè­¨¥ ®à¨¥­â¨àë à §¢¨â¨ï.
� ¯®â®¬ | « ¢¨­  ª â áâà®ä ¨ £¨¡¥«ì Homo sapiens ª ª ¢¨¤ þ | ¯¨á « ¢
1993 £®¤ã  ª ¤¥¬¨ª �®¨á¥¥¢ [2].

�á­®¢ë ¯®§­ ­¨ï ¨áâ¨­­®© ª àâ¨­ë ¬¨à  § ª« ¤ë¢ ¥â, ª ª ¨§¢¥áâ­®,
á¨áâ¥¬  ®¡à §®¢ ­¨ï. � ª®­æ¥ ¯à®è«®£® ¢¥ª  ­ ç «áï ¯¥à¥á¬®âà ®á­®¢-
­ëå ª®­æ¥¯æ¨© ®¡à §®¢ ­¨ï, ¯à¨ íâ®¬ ¯à¥â¥à¯¥¢ ¥â ¯à¨­æ¨¯¨ «ì­ëå ¨§-
¬¥­¥­¨© ¥£® ¯ à ¤¨£¬ . � ¤¥ª« à æ¨¨ V �¥¦¤ã­ à®¤­®© ª®­ä¥à¥­æ¨¨
������ (� ¬¡ãà£, 1997£.) ¯®¤ç¥àª¨¢ ¥âáï [1], çâ® ¢ á®¢à¥¬¥­­ëå ãá«®-
¢¨ïå ¨­ä®à¬ æ¨®­­®£® ®¡é¥áâ¢ , ­¥¯à¥àë¢­®¥ ®¡à §®¢ ­¨¥ ­  ¯à®âï¦¥-
­¨¨ ¢á¥© ¦¨§­¨ ¨­¤¨¢¨¤ãã¬  ï¢«ï¥âáï ­¥®¡å®¤¨¬ë¬ ãá«®¢¨¥¬ ª à¥è¥­¨î
¯à®¡«¥¬ ��I ¢¥ª , ­¥®¡å®¤¨¬® ýãç¨âáï ¯®§­ ¢ âì, ãç¨âìáï ¤¥« âì, ãç¨âìáï
¡ëâì ¨ ãç¨âìáï ¦¨âì ¢¬¥áâ¥þ.

� ­ æ¨®­ «ì­®© ¤®ªâà¨­¥ à §¢¨â¨ï ®¡à §®¢ ­¨ï �ªà ¨­ë ¢ ��I áâ®-
«¥â¨¨ [4], ®â¬¥ç¥­®, çâ® à §¢¨â¨¥ ®¡à §®¢ ­¨ï ï¢«ï¥âáï áâà â¥£¨ç¥áª¨¬
à¥áãàá®¬ ¯à¥®¤®«¥­¨ï ªà¨§¨á­ëå ¯à®æ¥áá®¢ ¢ áâà ­¥, ãâ¢¥à¦¤¥­¨ï ­ æ¨®-
­ «ì­ëå ¨­â¥à¥á®¢, ãªà¥¯«¥­¨ï  ¢â®à¨â¥â  �ªà ¨­ë ­  ¬¥¦¤ã­ à®¤­®©
 à¥­¥. �« ¢­®© § ¤ ç¥© á¨áâ¥¬ë ®¡à §®¢ ­¨ï ï¢«ï¥âáï á®§¤ ­¨¥ ãá«®-
¢¨© ¤«ï à §¢¨â¨ï ¨ á ¬®à¥ «¨§ æ¨¨ ª ¦¤®£® ¨­¤¨¢¨¤ãã¬ , ä®à¬¨à®¢ -
­¨¥ ¯®ª®«¥­¨ï á¯®á®¡­®£® á ¬®áâ®ïâ¥«ì­® ®¢« ¤¥¢ âì §­ ­¨ï¬¨, á ¬®á®-
¢¥àè¥­áâ¢®¢ âìáï ¨ á ¬®à §¢¨¢ âìáï ¢ â¥ç¥­¨¥ ¢á¥© á¢®¥© á®§­ â¥«ì­®©
¦¨§­¨. �¨áâ¥¬  ®¡à §®¢ ­¨ï ®¡¥á¯¥ç¨¢ âì ­¥¯à¥àë¢­ë© à®áâ ª ç¥áâ¢  ¨­-
â¥««¥ªâã «ì­®£® ¯®â¥­æ¨ «  �ªà ¨­ë. �®£« á­® ­ æ¨®­ «ì­®© ¤®ªâà¨­¥
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��I ¢¥ª ¨­ä®à¬ æ¨¨ ¨ ­ ­®â¥å­®«®£¨© ¯à¥¤êï¢«ï¥â ­®¢ë¥ âà¥¡®¢ ­¨ï,
á¢ï§ ­­ë¥ á ®á¢®¥­¨¥¬ áâà â¥£¨¨ ¯®áâ®ï­­®£®, ­¥¯à¥àë¢­®£® £ã¬ ­­®£®
®¡à §®¢ ­¨ï, á ä®à¬¨à®¢ ­¨¥¬ ã ª ¦¤®£® ¨­¤¨¢¨¤ãã¬  á¯®á®¡­®áâ¨ ¨ ¯®-
âà¥¡­®áâ¨ ª á ¬®®¡à §®¢ ­¨î ¨ á ¬®®à£ ­¨§ æ¨¨. �âà â¥£¨ç¥áª¨¬ âà¥¡®-
¢ ­¨¥¬ ï¢«ï¥âáï ®¡­®¢«¥­¨¥, ¬®¤¥à­¨§ æ¨ï àëç £®¢ ã¯à ¢«¥­¨ï ®¡à §®-
¢ ­¨¥¬. �  ­ è ¢§£«ï¤, ­¥®¡å®¤¨¬® ¢¢¥¤¥­¨¥ ¨ ¨á¯®«ì§®¢ ­¨¥ àë­®ç­ëå
ä®à¬ ®à£ ­¨§ æ¨¨ ¨ ã¯à ¢«¥­¨ï ãç¥¡­ë¬ ¯à®æ¥áá®¬, ¨á¯®«ì§®¢ ­¨¥ ­®-
¢®© íâ¨ª¨ ¯ àâ­¥àáª¨å ¨ à ¢­®¯à ¢­ëå ¢§ ¨¬®®â­®è¥­¨© ®¡ãç îé¥£® ¨
®¡ãç ¥¬®£®, ®âª § âìáï ®â ¥£® ¬¥«®ç­®© ®¯¥ª¨, ¢­¥¤àïâì ¡®«ìè¥ á ¬®áâ®-
ïâ¥«ì­®áâ¨ ¨ á ¬®ã¯à ¢«¥­¨ï. �à¨®à¨â¥â­ë¬¨ ­ ¯à ¢«¥­¨ï¬¨ à §¢¨â¨ï
®¡à §®¢ ­¨ï �ªà ¨­ë ï¢«ï¥âáï ¥£® ¨­ä®à¬ â¨§ æ¨ï ¨ ª®¬ìîâ¥à¨§ æ¨ï,
á®§¤ ­¨¥ ¨­ä®à¬ æ¨®­­ëå á¥â¥©, ¯à¨¬¥­¥­¨¥ á®¢à¥¬¥­­ëå ¨­ä®à¬ æ¨®-
«®£¨ç¥áª¨å â¥å­®«®£¨©. �âà â¥£¨ç¥áª¨¬ § ¤ ­¨¥¬ ®¡à §®¢ â¥«ì­®© ¯®«¨-
â¨ª¨ �ªà ¨­ë, á®£« á­® ¤®ªâà¨­¥, ï¢«ï¥âáï ¢ëå®¤ ­  àë­®ª ¬¨à®¢ëå ®¡-
à §®¢ â¥«ì­ëå ãá«ã£, à §¢¨â¨¥ ¬¥¦¤ã­ à®¤­®£® á®âàã¤­¨ç¥áâ¢ , ãç áâ¨¥
¢ ¬¥¦¤ã­ à®¤­ëå ¯à®¥ªâ å ¯® ­ ãª¥ ¨ ®¡à §®¢ ­¨î. �®«ìª® ¯à¨ ¢ë¯®«­¥-
­¨¨ íâ¨å § ¤ ç ¨ § ¤ ­¨©, á®åà ­¥­¨ï ¯à¨®à¨â¥â­ëå ­ ¯à ¢«¥­¨© à §¢¨-
â¨ï, ®¡à §®¢ ­¨¥ ¢ �ªà ¨­¥ áâ ­¥â ª®­ªãà¥­â®á¯®á®¡­ë¬ ¢ ¥¢à®¯¥©áª®¬ ¨
¬¨à®¢®¬ ®¡à §®¢ â¥«ì­®¬ ¯à®áâà ­áâ¢¥, ¨, çâ® á ¬®¥ £« ¢­®¥, ã¢¥«¨ç¨âáï
¨­â¥««¥ªâã «ì­ë© ¯®â¥­æ¨ « ãªà ¨­áª®£® ®¡é¥áâ¢ , ¥£® ª ç¥áâ¢®. �â®
®¡¥á¯¥ç¨â, á®£« á­® ­ æ¨®­ «ì­®© ¤®ªâà¨­¥ à §¢¨â¨ï ®¡à §®¢ ­¨ï �ªà -
¨­ë ¢ XXI áâ®«¥â¨¨, ¢ëå®¤ �ªà ¨­ë ¨§ ªà¨§¨á , ¢á¥®¡éãî ¬®¤¥à­¨§ æ¨î
­ è¥£® ®¡é¥áâ¢ , ¯à¨¡«¨¦¥­¨¥ ãà®¢­ï ¦¨§­¨ ¦¨â¥«¥© �ªà ¨­ë ª ãà®¢­î
¦¨§­¨ «î¤¥© ¢ ¯¥à¥¤®¢ëå, à §¢¨âëå áâà ­ å ¬¨à . �ë¯®«­¨âì ¯®áâ ¢-
«¥­­ë¥ § ¤ ç¨ ¢®§¬®¦­® â®«ìª® ¯à¨ á®åà ­¥­¨¨ äã­¤ ¬¥­â «ì­ëå ®á­®¢
¢ëáè¥£® ¨­¦¥­¥à­®£® ®¡à §®¢ ­¨ï [3]. �¨áâ¥¬  ¨­¦¥­¥à­®£® ®¡à §®¢ -
­¨ï �ªà ¨­ë ¯®á«¥ ¯à¨á®¥¤¨­¥­¨ï ¢ 2005 £. ª �®«®­áª®¬ã á®£« è¥­¨î,
¡¥§ãá«®¢­®, ­ã¦¤ ¥âáï ¢ ¯à¥®¡à §®¢ ­¨ïå, ®¤­ ª® ®­¨ ¤®«¦­ë ­®á¨âì ­ -
æ¨®­ «ì­ë© å à ªâ¥à, á®åà ­ïâì «ãçè¨¥ âà ¤¨æ¨¨ ¨, ¢ ¯¥à¢ãî ®ç¥à¥¤ì,
äã­¤ ¬¥­â «ì­®áâì, à¥ «ì­® ®á­®¢ë¢ âìáï ¨ ¨áå®¤¨âì ¨§ â®£®, çâ® ­  ¤ ­-
­®¬ íâ ¯¥ ¨¬¥¥¬, ª ç¥¬ã à¥ «ì­® £®â®¢ë ¬ â¥à¨ «ì­® ¨ ¯á¨å®«®£¨ç¥áª¨.
�á­®¢­®© ¢¥ªâ®à à §¢¨â¨ï á¨áâ¥¬ë ®¡à §®¢ ­¨ï ­  ¤ ­­®¬ íâ ¯¥ ¤®«¦¥­
¨¬¥âì ­ ¯à ¢«¥­¨¥ ­  áâà ­ë ���. �àï¬®¥ ª®¯¨à®¢ ­¨¥ á¨áâ¥¬ë ®¡à §®¢ -
­¨ï ¨ ®¯ëâ  § ¯ ¤­®¥¢à®¯¥©áª¨å ¨ ¤àã£¨å áâà ­ ¡¥§ ãç¥â  ­ æ¨®­ «ì­ëå
®á®¡¥­­®áâ¥© ­¥ ¯à¨­®á¨â ¨ ­¥ ¯à¨­¥á¥â ¦¥« ¥¬ëå à¥§ã«ìâ â®¢, ®¡à §®-
¢ ­¨¥ ¡ã¤¥â à ¡®â âì ­  íª®­®¬¨ªã ¤àã£¨å áâà ­. �¥®¡å®¤¨¬® ¨áª âì ¨
¢®¯«®é âì ­  ¯à ªâ¨ª¥ á¢®¨, íää¥ªâ¨¢­ë¥ ­ ¯à ¢«¥­¨ï, ¯ãâ¨ ¨ ¬¥â®¤ë
¯à¥®¡à §®¢ ­¨©, çâ® ¯à¨­¥á¥â ¨, ­¥á®¬­¥­­®, ¤ áâ ¯®«®¦¨â¥«ì­ë¥ à¥§ã«ì-
â âë, ¯®¤­¨¬¥â ­ è¥ ®¡à §®¢ ­¨¥ ­  á«¥¤ãîéãî, ¡®«¥¥ ¢ëá®ªãî áâã¯¥­ì,
á®®â¢¥âáâ¢ãîéãî ¨ ®â¢¥ç îéãî § ¯à®á ¬ ­®¢®© í¯®å¨ ¯® ¯ãâ¨ ¥£® ¯à¨-
¡«¨¦¥­¨ï ¨ ¨­â¥£à æ¨¨ ¢ ¬¨à®¢®¥ ®¡à §®¢ â¥«ì­®¥ ¯à®áâà ­áâ¢®, ¤«ï à¥-
è¥­¨î ­¥ã¬®«¨¬® ­ ¤¢¨£ îé¨åáï ¯à®¡«¥¬ ¬¨à®¢®£® á®®¡é¥áâ¢ .
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­®¥ ®¡é¥áâ¢® // � â¥à¨ «ë ¬¥¦¤. ª®­ä. ý�®¢à. ¯à®¡«¥¬ë ­ ãª¨ ¨ ®¡à §®¢ -
­¨ïþ £. � àìª®¢. 2003.

4. � æ¨®­ «ì­ ï ¤®ªâà¨­  à®§¢¨â¨ï ®¡à §®¢ ­¨ï �ªà ¨­ë ¢ XXI áâ®«¥â¨¨.
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�®«¥á­¨ª®¢ �.�.
��� | �­áâ¨âãâ ¯à ¢®¢¥¤¥­¨ï, �¥­âà à §¢¨â¨ï ¨­ä®à¬ æ¨®­­ëå

â¥å­®«®£¨© ¨ ¨­­®¢ æ¨®­­ëå ¬¥â®¤®¢ ®¡ãç¥­¨ï
220004 �¥« àãáì, �¨­áª, ã«. �®à®«ï 3

�¥«.: 2002282, � ªá: 2110158, e-mail: andr61@mail.ru
�®â ¬ë ¨ ¤®¦¨«¨ ¤® â®£® ¡ã¤ãé¥£®, ® ª®â®à®¬ ¯¨á «¨ ä ­â áâë ¢ á¥à¥-

¤¨­¥ ¯à®è«®£® áâ®«¥â¨ï. �¥¯¥àì á ¬®¥ ¢à¥¬ï ®æ¥­¨âì, ª ª¨¥ ¨§ ¯à®£­®§®¢
á¡ë«¨áì,   ª ª¨¥ | ­¥â. �®¦­® ª®­áâ â¨à®¢ âì, çâ® ®¯â¨¬¨§¬ ¢ ®â­®-
è¥­¨¨ ¯à®­¨ª­®¢¥­¨ï ç¥«®¢¥ª  ¢á¥ ¤ «ìè¥ ¨ ¤ «ìè¥ ¢ ª®á¬®á ¢® ¬­®£®¬
­¥ ®¯à ¢¤ «áï. �® § â® ¢ ®¡« áâ¨ à §¢¨â¨ï áà¥¤áâ¢ á¢ï§¨ ¨ ¢ëç¨á«¨â¥«ì-
­®© â¥å­¨ª¨ á¡ë«¨áì á ¬ë¥ á¬¥«ë¥ ¬¥çâë, à¥ «¨§ æ¨ï ª®â®àëå ®âª« ¤ë-
¢ « áì ¯¨á â¥«ï¬¨ ¯à®è«®£® ­  £®à §¤® ¡®«¥¥ ®â¤ «¥­­®¥ ¡ã¤ãé¥¥. �®-
æ¨®«®£¨ ¤«ï ®¡®§­ ç¥­¨ï á®¢à¥¬¥­­®© ä §ë à §¢¨â¨ï ç¥«®¢¥ç¥áâ¢  ¤ ¦¥
¢¢¥«¨ ­®¢ë© â¥à¬¨­ | ¨­ä®à¬ æ¨®­­®£® ®¡é¥áâ¢®.

�®¢ë¥ ¨§¬¥­¨¢è¨¥áï ãá«®¢¨ï ¦¨§­¨ ¯à¥¤êï¢«ïîâ ¨ ­®¢ë¥ âà¥¡®¢ ­¨ï
ª á¨áâ¥¬¥ ®¡à §®¢ ­¨ï. �­®£® £®¢®àïâ ® â®¬, çâ® ¢ ¨­ä®à¬ æ¨®­­ãî íàã
®¡à §®¢ ­¨¥ ¤®«¦­® ¨ ¬®¦¥â ¡ëâì ¡®«¥¥ íää¥ªâ¨¢­ë¬, ç¥¬ à ­ìè¥. �®-
¢à¥¬¥­­ë¥ ¨­ä®à¬ æ¨®­­ë¥ â¥å­®«®£¨¨ ¯®§¢®«ïîâ ý§ ¢®à ç¨¢ âìþ §­ -
­¨ï ¢ ¡®£ âãî, «¥£ª® ãá¢®ï¥¬ãî í«¥ªâà®­­ãî ®¡®«®çªã. �« £®¤ àï ¬¨-
à®¢®¬ã ª¨¡¥à¯à®áâà ­áâ¢ã  ã¤¨â®à¨ï ¯®â¥­æ¨ «ì­ëå á«ãè â¥«¥© ¬®¦¥â
¡ëâì à áè¨à¥­  ¯à ªâ¨ç¥áª¨ ¡¥á¯à¥¤¥«ì­®. �¥å­¨ç¥áª¨ ¥áâì ¢á¥ ¯à¥¤¯®-
áë«ª¨ ¤«ï ª ç¥áâ¢¥­­®£® àë¢ª  ¢ ¯®¢ëè¥­¨¨ ®¡é¥£® ¨­â¥««¥ªâã «ì­®£®
ãà®¢­ï ¡ã¤ãé¥£® ¯®ª®«¥­¨ï ç¥«®¢¥ç¥áâ¢ . �® ®ç¥¢¨¤­®, çâ® ¢á¥ íâ¨ ¢®§-
¬®¦­®áâ¨ ¤® ­ áâ®ïé¥£® ¢à¥¬¥­¨ ®á¢®¥­ë ¨ ¨á¯®«ì§ãîâáï ¤ «¥ª® ­¥ ¢ ¯®«-
­®© ¬¥à¥.

�  àã¡¥¦¥ áâ®«¥â¨© ¬¨à áâà¥¬¨â¥«ì­® ¬¥­ï¥âáï. �®­¥æ ¤¢ ¤æ â®£® ¨
­ ç «® ¤¢ ¤æ âì ¯¥à¢®£® ¢¥ª  ®§­ ¬¥­®¢ «®áì ¯¥à¨®¤®¬ ¡ãà­ëå, £«®¡ «ì-
­ëå á®æ¨ «ì­® íª®­®¬¨ç¥áª¨å ¨§¬¥­¥­¨©. � £ãé¥ íâ¨å ¯à®æ¥áá®¢ ®ª § -
« áì ¨ ­ è  à¥á¯ã¡«¨ª . �á¥ íâ¨ ¨§¬¥­¥­¨ï ­¥ ¬®£«¨ ­¥ ®âà §¨âìáï ­ 
á¨áâ¥¬¥ ®¡à §®¢ ­¨ï. �¡à §®¢ ­¨¥ ¬¥­ï¥âáï ¢¬¥áâ¥ á ®ªàã¦ îé¨¬ ¬¨-
à®¬. �®¨áª ­®¢ëå ¯®¤å®¤®¢, ®â¢¥ç îé¨å ­®¢ë¬ á«®¦¨¢è¨¬áï ãá«®¢¨ï¬,
¢¥¤¥âáï ¨ ã ­ á ¢ �¥á¯ã¡«¨ª¥ �¥« àãáì. �¤ãé¨© ¯à®æ¥áá à¥ä®à¬¨à®¢ ­¨ï
¨ áâàãªâãà­®© ®¯â¨¬¨§ æ¨¨ á¨áâ¥¬ë ®¡à §®¢ ­¨ï ¤¥« ¥â  ªâã «ì­ë¬ ¯®-
¨áª¨ â¥å ä¨«®á®äáª¨å ®á­®¢ ­¨©, ­  ª®â®àëå ¥¥ æ¥«¥á®®¡à §­® áâà®¨âì ¢
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¡«¨¦ ©è¥¬ ¡ã¤ãé¥¬ ¨ ®â¤ «¥­­®© ¯¥àá¯¥ªâ¨¢¥. �á­®¢®¯®« £ îé¥¥ §­ ç¥-
­¨¥ ¤«ï ¯®áâà®¥­¨ï ­ æ¨®­ «ì­®© á¨áâ¥¬ë ®¡à §®¢ ­¨ï ¨¬¥¥â ®¯à¥¤¥«¥­¨¥
â¥å ¯à¨®à¨â¥â®¢ ¨ æ¥«¥©, ª®â®àë¥ ¯¥à¥¤ ­¥© ¡ã¤ãâ áâ ¢¨âìáï.

�à¨áâã¯ ï ª à¥ä®à¬¨à®¢ ­¨î ¨ áâàãªâãà­®© ®¯â¨¬¨§ æ¨¨ á¨áâ¥¬ë ®¡-
à §®¢ ­¨ï, ¯¥à¢®­ ç «ì­® ­¥®¡å®¤¨¬® ®¯à¥¤¥«¨â â¥ áâà â¥£¨ç¥áª¨¥ æ¥«¨
¤«ï ç¥£® ¢á¥ íâ® ¤®«¦­® ¤¥« âìáï. �â® ¢ ¨â®£¥ ­  ¢ëå®¤¥ ¬ë å®â¨¬ ¯®«ã-
ç¨âì. �¥©áâ¢ãîé¨© § ª®­ ®¡ ®¡à §®¢ ­¨¨ �¥á¯ã¡«¨ª¨ �¥« àãáì ®¯à¥¤¥-
«ï¥â ®¡à §®¢ ­¨¥ ª ª ý¯à®æ¥áá ®¡ãç¥­¨ï ¨ ¢®á¯¨â ­¨ï ¢ ¨­â¥à¥á å ç¥«®-
¢¥ª , ®¡é¥áâ¢ , £®áã¤ àáâ¢ , ­ ¯à ¢«¥­­ë© ­  á®åà ­¥­¨¥, ¯à¨ã¬­®¦¥­¨¥
¨ ¯¥à¥¤ çã §­ ­¨© ­®¢ë¬ ¯®ª®«¥­¨ï¬, ã¤®¢«¥â¢®à¥­¨¥ ¯®âà¥¡­®áâ¥© «¨ç-
­®áâ¨ ¢ ¨­â¥««¥ªâã «ì­®¬, ªã«ìâãà­®¬, ­à ¢áâ¢¥­­®¬, ä¨§¨ç¥áª®¬ à §¢¨-
â¨¨, ­  ¯®¤£®â®¢ªã ª¢ «¨ä¨æ¨à®¢ ­­ëå ª ¤à®¢ ¤«ï ®âà á«¥© íª®­®¬¨ª¨þ.
�à¨­æ¨¯¨ «ì­®¥ §­ ç¥­¨¥ ¨¬¥¥â ¢®¯à®á ® â®¬, ª ª¨¬ ¬ë å®â¨¬ ¢¨¤¥âì
ç¥«®¢¥ª  ¡ã¤ãé¥£®, ª®â®àë© á¥£®¤­ï ¢áâã¯ ¥â ¢ ¦¨§­ì ¨ ¯®«ãç ¥â ®¡à §®-
¢ ­¨¥. �à®¡«¥¬  ¦¥« ¥¬®£® ®¡à §  ¡ã¤ãé¥© «¨ç­®áâ¨ â¥¬ ¡®«¥¥  ªâã «ì­ 
á ãç¥â®¬ ¯à®¨áå®¤¨¢è¥© ­  àã¡¥¦¥ ¢¥ª®¢ ¯¥à¥®æ¥­ª¨ æ¥­­®áâ¥©. � æ¥«®¬
¯®áâ¯¥à¥áâà®¥ç­ë¥ ¯®¨áª¨ ­®¢ëå ¨¤¥ «®¢, ¯®¦ «ã©, ­ ¨¡®«¥¥  ¤¥ª¢ â­®
¬®¦­® ®¯à¥¤¥«¨âì ª ª ¯¥à¨®¤ à §¡à®¤  ¨ è â ­¨©. �­®£¨¥ à®¦¤¥­­ë¥
¢¥âà ¬¨ ¯¥à¥¬¥­ ¨¤¥¨ ­  ¯®¢¥àªã ®ª § «¨áì ­¥ áâ®«ì ¯à®¤ãªâ¨¢­ë, ª ª
¯¥à¢®­ ç «ì­® ª § «®áì. �â®-â® ­ ®¡®à®â § á«ã¦¨¢ ¥â ¢­¨¬ ­¨ï, ¤ «ì-
­¥©è¥£® á¯®ª®©­®£® ­ ãç­®£® ¨§ãç¥­¨ï ¨ à §¢¨â¨ï.

�â ª, ª ª¨¬ ¦¥ ¬ë å®â¨¬ ¢¨¤¥âì ¡ã¤ãé¥£® £à ¦¤ ­¨­ . � ª¨¥ ª -
ç¥áâ¢  ¢ ­¥¬ ¤®«¦­ë ¡ëâì à §¢¨âë. � ª ª¨å ­ ¯à ¢«¥­¨ïå á«¥¤ã¥â ®¡à -
§®¢ë¢ âì ¡ã¤ãéãî «¨ç­®áâì, ª ª¨¥ ª ç¥áâ¢  «¨ç­®áâ¨ á«¥¤ã¥â à §¢¨¢ âì,
çâ®¡ë ¢ ¡ã¤ãé¥¬ ®­  á¬®£«  áâ âì ®á­®¢®© ¯à®£à¥áá  ¢á¥£® ®¡é¥áâ¢  ¢ æ¥-
«®¬. � à §­ë¥ ¢à¥¬¥­  à §­ë¥ áâà ­ë ¨ ­ à®¤ë ®¯à¥¤¥«ï«¨ ¨¤¥ «ì­®£®
ç«¥­  ¡ã¤ãé¥£® ®¡é¥áâ¢  ¯®-à §­®¬ã. �­®£¤  ¢ ª ç¥áâ¢¥ ¨¤¥ «  «¨ç­®áâ¨
¢ëáâã¯ « á®«¤ â, «¨è¥­­ë© «¨è­¨å §­ ­¨©,   §­ ç¨â ¨ ¯®¢®¤®¢ ¤«ï á®-
¬­¥­¨©. �­®£¤  ¢ ª ç¥áâ¢¥ ¨¤¥ «  ¢ëáâã¯ « ­¥ãâ®¬¨¬ë© ¨ ¯®á«ãè­ë©
âàã¦¥­¨ª, ª®â®à®¬ã «¨è­¨¥ §­ ­¨ï â ª¦¥ ¡ë«¨ ­¨ ª ç¥¬ã. �® ­ áâ®ïé¥£®
¢à¥¬¥­¨ ¯®¯ã«ïà¥­ ®¡à § ãá¯¥è­®£® ¨ «®¢ª®£® ¤¥«ìæ , ª®â®àë© â ª¦¥ ­¥
áâà¥¬¨âáï §­ âì ­¨ç¥£® «¨è­¥£®,   «¨è­¨¬ áç¨â ¥âáï ¢á¥, çâ® ­¥ á¢ï§ ­®
á ­ ¦¨¢®©. � á®®â¢¥âáâ¢¨¨ á ¤ ­­ë¬¨ ãáâ ­®¢ª ¬¨, â ¬, £¤¥ ®­¨ ®ª §ë-
¢ «¨áì à¥ «¨§®¢ ­­ë¬¨, ä®à¬¨à®¢ «¨áì ¨ ®¡é¥áâ¢  â¨¯  ª § à¬ë, âàã-
¤®¢®£® « £¥àï ¨«¨ ¡ à å®«ª¨. �àï¤ «¨ ¤ ­­ë¥ ¨áâ®à¨ç¥áª¨¥ â¨¯ë ¬®¦­®
­ §¢ âì ¢¥àè¨­ ¬¨ à §¢¨â¨ï. �¥ â ª¨¬ ¢¨¤¨âáï ¨¤¥ « £ à¬®­¨ç¥áª¨ à §-
¢¨â®£® ç¥«®¢¥ç¥áª®£® ®¡é¥áâ¢ . �á­®¢®© ¨ í«¥¬¥­â ¬¨, ¨§ ª®â®àëå ¬®¦¥â
áä®à¬¨à®¢ âìáï £ à¬®­¨ç¥áª¨ à §¢¨â®¥ ®¡é¥áâ¢®, ¬®£ãâ ¡ëâì â®«ìª® £ à-
¬®­¨ç¥áª¨ à §¢¨âë¥ «¨ç­®áâ¨. � à¬®­¨ç¥áª¨ à §¢¨âãî «¨ç­®áâì ¬®¦­®
¯à¥¤áâ ¢¨âì ¢ ¢¨¤¥ á¨áâ¥¬­®£® ¥¤¨­áâ¢  â¥âà ¤ë ç¥âëà¥å ®á­®¢­ëå ª®¬¯®-
­¥­â®¢: | ­ ãç­®£® ¬¨à®¢®§§à¥­¨ï, ¯à®ä¥áá¨®­ «ì­ëå §­ ­¨©, ¬®à «ì­®-
íâ¨ç¥áª¨å ­®à¬,   â ª¦¥ íáâ¥â¨ç¥áª®£® ¢ªãá  ¨ åã¤®¦¥áâ¢¥­­®© ªã«ìâãàë.
� §ã¬¥¥âáï, ¢á¥ íâ® ¤®«¦­® ¡ëâì § ª«îç¥­® ¢ ä¨§¨ç¥áª¨ á®¢¥àè¥­­ãî
®¡®«®çªã. � ª áä®à¬¨à®¢ âì ¯®¤®¡­ãî ¨¤¥ «ì­ãî á®æ¨ «ì­ãî ý¬®«¥-
ªã«ãþ | ¨ ¥áâì £« ¢­ ï á®¢à¥¬¥­­ ï ­ ãç­®-¯¥¤ £®£¨ç¥áª ï ¯à®¡«¥¬ .
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150000, �à®á« ¢«ì, ã«. �®¢¥âáª ï, 14
�¥«.: (4852)217601, e-mail: vskuzn@uniyar.ac.ru

� ­ áâ®ïé¥¥ ¢à¥¬ï  ªâã «ì­®© ¯à®¡«¥¬®©, ¢ë§¢ ­­®© § ¯à®á ¬¨ ¯à ª-
â¨ª¨, ï¢«ï¥âáï à §à ¡®âª  ª®­æ¥¯æ¨¨ ¨ ­ ãç­®-®¡®á­®¢ ­­ëå â¥å­®«®£¨©
à¥ «¨§ æ¨¨ ®¡é¥¥¢à®¯¥©áª®£® ¨­â¥£à æ¨®­­®£® ¯à®æ¥áá , ®¡¥á¯¥ç¨¢ îé¨å
¢ â® ¦¥ ¢à¥¬ï á®åà ­¥­¨¥ ¨ à §¢¨â¨¥ «ãçè¨å âà ¤¨æ¨© ®â¥ç¥áâ¢¥­­®£®
¢ëáè¥£® ®¡à §®¢ ­¨ï ¨ ¯®¢ëè¥­¨¥ ¥£® ª ç¥áâ¢ .

�¤­®© ¨§ ®á­®¢­ëå § ¤ ç �®«®­áª®© ¤¥ª« à æ¨¨ ï¢«ï¥âáï ¢¢¥¤¥­¨¥
á¨áâ¥¬ë § ç¥â­ëå (ªà¥¤¨â­ëå) ¥¤¨­¨æ. �â®â ¯®«­®¬ áèâ ¡­ë© ¯à®æ¥áá
âà¥¡ã¥â £«ã¡®ª®£® â¥®à¥â¨ç¥áª®£® ¨áá«¥¤®¢ ­¨ï, á®¤¥à¦ é¥£® ­¥ â®«ìª®
¨ ­¥ áâ®«ìª® áà ¢­¨â¥«ì­ë©  ­ «¨§ § àã¡¥¦­ëå ¢ à¨ ­â®¢, áª®«ìª® ¢á¥-
áâ®à®­­¥¥ ®á¬ëá«¥­¨¥ ¨ ä®à¬¨à®¢ ­¨¥ ¢®§¬®¦­ëå ¯®¤å®¤®¢ ª ¨á¯®«ì§®-
¢ ­¨î á¨áâ¥¬ë § ç¥â­ëå ¥¤¨­¨æ ¢ ãá«®¢¨ïå à®áá¨©áª®© ¢ëáè¥© èª®«ë.
�¥®¡å®¤¨¬® à §à ¡®â âì ­ ãç­® ®¡®á­®¢ ­­ãî áâà â¥£¨î, ¯®§¢®«ïîéãî
¯®áâà®¨âì ®¯â¨¬ «ì­ë©  «£®à¨â¬ ¢¢¥¤¥­¨ï á¨áâ¥¬ë § ç¥â­ëå ¥¤¨­¨æ (¢
à ¬ª å áâà ­ë, à¥£¨®­ , ¢ã§ ), ¯à¨ ª®â®à®¬ ®­  ¯à¥¢à é ¥âáï ¢ â¥å­®-
«®£¨î, á¯®á®¡áâ¢ãîéãî ¯®¢ëè¥­¨î ª ç¥áâ¢  ®¡à §®¢ ­¨ï. � §ã¬¥¥âáï,
à¥è¥­¨¥ íâ®© § ¤ ç¨ ­¥ ¬®¦¥â ¡ëâì ®¤­®¬®¬¥­â­ë¬, ¢ë§¢ ­­ë¬ ¯®ï¢«¥-
­¨¥¬ ­®à¬ â¨¢­®£® ¤®ªã¬¥­â , ª ª ¯¥à¥å®¤ ª ­®¢®© ¬ áèâ ¡­®© ¥¤¨­¨æ¥,
á¢®¤ïé¨©áï ª  à¨ä¬¥â¨ç¥áª®¬ã ¯¥à¥áç¥âã  ª ¤¥¬¨ç¥áª¨å ç á®¢ ¨§ �®áã-
¤ àáâ¢¥­­®£® áâ ­¤ àâ  ¢ § ç¥â­ë¥ ¥¤¨­¨æë. �¤­ ª® § ¬¥â¨¬, çâ® ¢ ª -
ç¥áâ¢¥ ¯¥à¢®£® è £  â ª®© ¯®¤å®¤ ¬®¦¥â ¡ëâì ®¯à ¢¤ ­. � ¤ «ì­¥©è¥¬,
¯à¨ à §¢¨â¨¨ á¨áâ¥¬ë § ç¥â­ëå ¥¤¨­¨æ, ¯à¥¤áâ ¢«ï¥âáï æ¥«¥á®®¡à §­ë¬
¥ñ ¯à¨¬¥­ïâì ­¥ â®«ìª® ä®à¬ «ì­®,   ª ª ¨­­®¢ æ¨®­­ãî ®¡à §®¢ â¥«ì-
­ãî â¥å­®«®£¨î, ­ ¯à ¢«¥­­ãî ­  à¥ «ì­®¥ ¯®¢ëè¥­¨¥ ª ç¥áâ¢  ¢ëáè¥£®
®¡à §®¢ ­¨ï.

� á®®¡é¥­¨¨ ¡ã¤¥â à áá¬®âà¥­  ¢§ ¨¬®á¢ï§ì ª ç¥áâ¢  ®¡à §®¢ ­¨ï (¢
¯à®æ¥ááã «ì­®¬ ¨ à¥§ã«ìâ â¨¢­®¬  á¯¥ªâ å) á § ç¥â­ë¬¨ ¥¤¨­¨æ ¬¨, ¢¢®-
¤¨¬ë¬¨ ­  ¡ §¥ à §«¨ç­ëå â¥å­®«®£¨© ¨ à §­®£® ¯®­¨¬ ­¨ï à®«¨ § ç¥â-
­ëå ¥¤¨­¨æ ¢ á¨áâ¥¬¥ ®¡à §®¢ ­¨ï. �ã¤¥â ¯à¥¤áâ ¢«¥­  ª®­æ¥¯æ¨ï à §-
¢¨â¨ï á¨áâ¥¬ë § ç¥â­ëå ¥¤¨­¨æ, ®âà ¦¥­­ ï ¢ á®¢®ªã¯­®áâ¨  «£®à¨â¬®¢
®à£ ­¨§ æ¨®­­ëå ¨ ãç¥¡­®-¬¥â®¤¨ç¥áª¨å ¤¥©áâ¢¨© ¨ à §­ëå ¢ à¨ ­â å  ¢-
â®àáª¨å ¬¥â®¤¨ª ¯®¤áç¥â  âàã¤®ñ¬ª®áâ¨ ®¡à §®¢ â¥«ì­ëå ¯à®£à ¬¬ ¢ § -
ç¥â­ëå ¥¤¨­¨æ å. �  ¯¥à¢®¬ íâ ¯¥ äã­ªæ¨®­¨à®¢ ­¨ï á¨áâ¥¬ë § ç¥â­ëå
¥¤¨­¨æ ®à£ ­¨§ æ¨ï ãç¥¡­®£® ¯à®æ¥áá  ¬®¦¥â ¬ «® ®â«¨ç âìáï ®â ¨¬¥î-
é¥©áï ¢ ­ áâ®ïé¥¥ ¢à¥¬ï ¨ ®¡ãç¥­¨¥ ¬®¦¥â ®áãé¥áâ¢«ïâìáï ¢ «¨­¥©­®¬ ¯®-
á«¥¤®¢ â¥«ì­®¬ à¥¦¨¬¥ ®á¢®¥­¨ï ¤¨áæ¨¯«¨­ á ¬ «ë¬ ®¡êñ¬®¬ ªãàá®¢ ¯®
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¢ë¡®àã áâã¤¥­â®¢. � ¤ «ì­¥©è¥¬ ãç¥¡­ë© ¯à®æ¥áá ¯à¥¢à é ¥âáï ¢  á¨­-
åà®­­ë©, ¯à¨ ª®â®à®¬ ª ¦¤ë© áâã¤¥­â ¨¬¥¥â «¨ç­ãî ®¡à §®¢ â¥«ì­ãî
âà ¥ªâ®à¨î á á®¡áâ¢¥­­ë¬ ¢ë¡®à®¬ §­ ç¨â¥«ì­®£® ç¨á«  ªãàá®¢, á®®â¢¥â-
áâ¢ãîé¨å ¥£® ¯®§­ ¢ â¥«ì­ë¬ ¨­â¥à¥á ¬, ¨ ¨­¤¨¢¨¤ã «ì­ë¬ £à ä¨ª®¬
¯®á«¥¤®¢ â¥«ì­®áâ¨ ¨å ¨§ãç¥­¨ï.

�ã¤¥â ¯®ª § ­  æ¥«¥á®®¡à §­®áâì ¨á¯®«ì§®¢ ­¨ï á¨áâ¥¬ë § ç¥â­ëå ¥¤¨-
­¨æ ¢ ¤®¯®«­¨â¥«ì­®¬ ¯à®ä¥áá¨®­ «ì­®¬ ®¡à §®¢ ­¨¨ ¨ ­¥®¡å®¤¨¬®áâì
ä®à¬¨à®¢ ­¨ï ¤«ï ­¥£® á¯¥æ¨ «ì­ëå ¬¥â®¤¨ª ¯®¤áç¥â , á®¯à®¢®¦¤ ¥¬ ï
¯à¨¬¥à ¬¨  ¢â®àáª¨å ¢ à¨ ­â®¢ ¯®¤áç¥â  âàã¤®ñ¬ª®áâ¨ ­¥ª®â®àëå ª®­-
ªà¥â­ëå ®¡à §®¢ â¥«ì­®-¯à®ä¥áá¨®­ «ì­ëå ¯à®£à ¬¬, ¯à¥¤­ §­ ç¥­­ëå
¤«ï ¯®«ãç¥­¨ï ¤®¯®«­¨â¥«ì­ëå ª¢ «¨ä¨ª æ¨©.

�¢¥¤¥­¨¥ á¨áâ¥¬ë § ç¥â­ëå ¥¤¨­¨æ | íâ® ¬­®£® á¯¥ªâ­ë© ¯à®æ¥áá,
§ âà £¨¢ îé¨© áâàãªâãà­ãî ¨ á®¤¥à¦ â¥«ì­ãî áâ®à®­ã ®¡à §®¢ â¥«ì­®-
¯à®ä¥áá¨®­ «ì­ëå ¯à®£à ¬¬, ¯à¥¤¯®« £ îé¨© ¢® ¬­®£®¬ ¨§¬¥­¥­¨¥ å -
à ªâ¥à  ãç¥¡­®£® ¯à®æ¥áá , âà¥¡ãîé¨© ®â áâã¤¥­â  ¨§¬¥­¥­¨ï ¬®â¨¢ æ¨¨,
§ ¬¥­ë è¨à®ª® à á¯à®áâà ­¥­­®© ¯®§¨æ¨¨ ýï | ®¡ãç ¥¬ë©þ ­®¢ë¬ ¯®­¨-
¬ ­¨¥¬ ýï | ®¡ãç îé¨©áïþ. �¥¬ «®¢ ¦­ãî à®«ì ¡ã¤¥â ¨£à âì ®â­®è¥­¨¥
¯à¥¯®¤ ¢ â¥«ìáª®£® ª®à¯ãá  ¢ã§®¢ ª ¢¢¥¤¥­¨î § ç¥â­ëå ¥¤¨­¨æ, ¯®áª®«ìªã
¯®á«¥¤­¥¥ ¯®¢«¥ç¥â ­¥®¡å®¤¨¬®áâì ­¥ª®â®à®£® à ­¦¨à®¢ ­¨ï ¤¨áæ¨¯«¨­,
ãç¥â  ¨å à®«¨ ¢ ¯à®ä¥áá¨®­ «ì­®© ¯®¤£®â®¢ª¥ á¯¥æ¨ «¨áâ , çâ® ¬®¦¥â ®ª -
§ âìáï ¡®«¥§­¥­­ë¬ ¤«ï ç áâ¨ ¯à¥¯®¤ ¢ â¥«¥©, ¨ ¢ â® ¦¥ ¢à¥¬ï ®â ­¨å
¯®âà¥¡ã¥âáï ­®¢ ï ®à£ ­¨§ æ¨ï ãç¥¡­®£® ¯à®æ¥áá  ¨ ¯®¤£®â®¢ª  á®®â¢¥â-
áâ¢ãîé¨å ãç¥¡­®-¬¥â®¤¨ç¥áª¨å à §à ¡®â®ª. � ª¨¬ ®¡à §®¬, ¤«ï ­¥ä®à-
¬ «ì­®£® ¢¢¥¤¥­¨ï á¨áâ¥¬ë § ç¥â­ëå ¥¤¨­¨æ ­ ¤® ®¡¥á¯¥ç¨âì  ¤¥ª¢ â­ë¥
¯á¨å®«®£®-¯¥¤ £®£¨ç¥áª¨¥ ãá«®¢¨ï ª ª ¤«ï áâã¤¥­â®¢, â ª ¨ ¤«ï ¯à¥¯®¤ -
¢ â¥«¥©. �ëï¢«¥­¨¥ ª®¬¯«¥ªá  íâ¨å ãá«®¢¨© â ª¦¥ ¢å®¤¨â ¢ ç¨á«® § ¤ ç,
áâ®ïé¨å ¯¥à¥¤ ¨áá«¥¤®¢ â¥«ï¬¨ ®¡áã¦¤ ¥¬®© ¯à®¡«¥¬ë.

� ������������� � ������������ � ��������
�������������� ������� �����������

�ã§­¥æ®¢  �.�.
�à®á« ¢áª¨© £®áã¤ àáâ¢¥­­ë© ã­¨¢¥àá¨â¥â

�à®á« ¢«ì, 150000, �®¢¥âáª ï, 14
�¥«.: 8(4852)217601, e-mail: vskuzn@uniyar.ac.ru

� �®áá¨¨ ®áãé¥áâ¢«ï¥âáï è¨à®ª®¬ áèâ ¡­ë© ¯¥à¥å®¤ ¢ëáè¥© èª®«ë
­  ¬­®£®ãà®¢­¥¢ãî á¨áâ¥¬ã. �à¨¬¥­¨â¥«ì­® ª ¯®¤£®â®¢ª¥ ¬ â¥¬ â¨ª®¢
¢ ª« áá¨ç¥áª¨å ã­¨¢¥àá¨â¥â å íâ® ®§­ ç ¥â, çâ® ¤«ï ®á­®¢­®© ¬ ááë áâã-
¤¥­â®¢ ®¡à §®¢ ­¨¥ ¡ã¤¥â § ¢¥àè âìáï ç¥âëà¥å«¥â­¨¬ ¡ ª « ¢à¨ â®¬ ¨
«¨èì ­¥¡®«ìè ï ç áâì ¡ã¤¥â ®¡ãç âìáï ¢ ¬ £¨áâà âãà¥, ª®â®à ï, ¢®®¡é¥
£®¢®àï, ­¥ ¦¥áâª® ¯à¨¢ï§ ­  ª ¬ â¥¬ â¨ç¥áª®¬ã ¡ ª « ¢à¨ âã. �®§­¨ª ¥â
¥áâ¥áâ¢¥­­ë© ¢®¯à®á | ¬®¦­® «¨ ¨, ¥á«¨ ¬®¦­®, â® ª ª ¢ ¡ ª « ¢à¨ â¥
áä®à¬¨à®¢ âì ¯à®ä¥áá¨®­ « ? �§ ¯à®¥ªâ  �®ááâ ­¤ àâ  âà¥âì¥£® ¯®ª®«¥-
­¨ï á«¥¤ã¥â, çâ® ¡ ª « ¢à ¯à¥¦¤¥ ¢á¥£® ï¢«ï¥âáï ¨á¯®«­¨â¥«¥¬, ¢ ®â«¨ç¨¥
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®â ¬ £¨áâà , ª®â®àë© ¤®«¦¥­ ¡ëâì ¯®¤£®â®¢«¥­ ª à¥è¥­¨î ¨áá«¥¤®¢ â¥«ì-
áª¨å, ¯à®¥ªâ­ëå § ¤ ç. �¤­ ª® á®¢à¥¬¥­­ ï ¯à ªâ¨ª  § ç áâãî âà¥¡ã¥â
ª ª à § â¢®àç¥áª®£® ¯®¤å®¤ . �ë¯ãáª­¨ª¨ ã­¨¢¥àá¨â¥â  ¤®«¦­ë ®¡« -
¤ âì à §¢¨âë¬ ¬ â¥¬ â¨ç¥áª¨¬ ¬ëè«¥­¨¥¬. �¥è¥­¨¥ íâ®© § ¤ ç¨ âà ¤¨-
æ¨®­­® ¢® ¬­®£®¬ á¢ï§ë¢ «®áì á ª®¬¯«¥ªá®¬ á¯¥æ¨ «ì­ëå ª ä¥¤à «ì­ëå
ªãàá®¢, ®¡¥á¯¥ç¨¢ îé¨å ã£«ã¡«ñ­­ãî ¯®¤£®â®¢ªã ¢ ª ª®©-â® ®¯à¥¤¥«ñ­-
­®© ®¡« áâ¨ ¬ â¥¬ â¨ª¨ ¨ á®§¤ îé¨å ®á­®¢ã ¤«ï ¨áá«¥¤®¢ â¥«ìáª®© ¨ ¨­-
¤¨¢¨¤ã «ì­®© à ¡®âë áâã¤¥­â  á ¯à¥¯®¤ ¢ â¥«¥¬. � ¡ ª « ¢à¨ â¥ ®¡ê¥¬
¯®¤®¡­ëå ªãàá®¢ ¬¨­¨¬ «¥­,   ¢ ­¥ª®â®àëå ¢ã§ å ¯à ªâ¨ç¥áª¨ á¢¥¤¥­ ª
­ã«î, ¯®áª®«ìªã ¢ ¤¥©áâ¢ãîé¥¬ �®ááâ ­¤ àâ¥ ¤«ï ¡ ª « ¢à¨ â , ¢ ®â«¨-
ç¨¥ ®â �®ááâ ­¤ àâ  á¯¥æ¨ «¨áâ , ¯à¨áãâáâ¢ã¥â «¨èì ¯ã­ªâ ý�¯¥æ¨ «ì­ë¥
¤¨áæ¨¯«¨­ëþ á ®¡ê¥¬®¬ ®¡é¥© âàã¤®ñ¬ª®áâ¨ ¢ 400 ç á®¢,   ­¥ ý�¯¥æ¨ «ì-
­ë¥ ¤¨áæ¨¯«¨­ë ¨ ¤¨áæ¨¯«¨­ë á¯¥æ¨ «¨§ æ¨¨þ á ®¡êñ¬®¬ ¢ 1210 ç á®¢. �
­®¢®¬ �®ááâ ­¤ àâ¥ ®¦¨¤ âì à¥§ª®£® ¨§¬¥­¥­¨ï á¨âã æ¨¨ ­¥ ¯à¨å®¤¨âáï,
¥á«¨ ­¥ ®¡à é âì ¢­¨¬ ­¨ï ­  â®, çâ® âàã¤®ñ¬ª®áâì ¡ã¤¥â ¢ëà ¦ âìáï ­¥
¢ ç á å,   ¢ § ç¥â­ëå ¥¤¨­¨æ å.

�®«®¦¥­¨¥ ãá«®¦­ï¥âáï â¥¬, çâ® ­¥¤®áâ â®ç­® ¢§¢¥è¥­­®¥ ¢¢¥¤¥­¨¥
á¨áâ¥¬ë § ç¥â­ëå ¥¤¨­¨æ ¬®¦¥â ¯à¨¢¥áâ¨ ª ¯®â¥à¥ á¢ï§¥© áâã¤¥­â  á ª -
ä¥¤à®© ¨ ¯à¥¯®¤ ¢ â¥«¥¬, â® ¥áâì á â®© ¨­¤¨¢¨¤ã «¨§ æ¨¥© ®¡ãç¥­¨ï, ª®-
â®à ï ¡ë«  ¡ §®© ¤«ï ¨áá«¥¤®¢ â¥«ìáª®© à ¡®âë áâã¤¥­â  ¨ ª®â®à®© ¡ë«¨
á¨«ì­ë ­ è¨ à®áá¨©áª¨¥ ã­¨¢¥àá¨â¥âë. �¡¥á¯¥ç¥­¨¥ áâã¤¥­â®¬ á¢®¡®¤ë
¢ë¡®à  á®¡áâ¢¥­­®© ®¡à §®¢ â¥«ì­®© âà ¥ªâ®à¨¨, ®à¨¥­â æ¨ï â®«ìª® ­ 
¯®«ãç¥­¨¥ ª ª ¬®¦­® ¡®«ìè¥£® ç¨á«  § ç¥â­ëå ¥¤¨­¨æ ¨ á¤ çã á®®â¢¥âáâ-
¢ãîé¨å ¬®¤ã«¥© ¯® ¤¨áæ¨¯«¨­ ¬ ¬®£ãâ ¯®¢«¥çì äà £¬¥­â à­®áâì, ­ àã-
è¥­¨¥ á¨áâ¥¬­®áâ¨ ¢ ®¡à §®¢ ­¨¨.

� ãá«®¢¨ïå ¤¥©áâ¢ãîé¨å ¢ ­ áâ®ïé¥¥ ¢à¥¬ï �®ááâ ­¤ àâ®¢ ãª § ­­ë¥
¯à®¡«¥¬ë ®âáãâáâ¢®¢ «¨, ¯®áª®«ìªã ¡ ª « ¢à ¢ ¤ «ì­¥©è¥¬ (§  ªà ©­¥
à¥¤ª¨¬ ¨áª«îç¥­¨¥¬) ¯¥à¥å®¤¨« ¨«¨ ­  ¯à®£à ¬¬ã ¯®¤£®â®¢ª¨ ¯® á¯¥æ¨-
 «ì­®áâ¨, ¨«¨ ¢ ¬ £¨áâà âãàã.

�¢¥¤¥­¨¥ ¤«ï ¡®«ìè¨­áâ¢  «î¤¥© ®¡à §®¢ ­¨ï ª ç¥âëà¥å«¥â­¥¬ã ¯à¨
¯®çâ¨ ¯®¢á¥¬¥áâ­®© ­¥¯®¤£®â®¢«¥­­®áâ¨ ­ è¥£® àë­ª  âàã¤  ª ¢®á¯à¨ï-
â¨î ¡ ª « ¢à®¢ ®§­ ç ¥â ­¥®¡å®¤¨¬®áâì ¯à®ä¥áá¨®­ «ì­®£® ¤®ãç¨¢ ­¨ï
ç¥à¥§ á¨áâ¥¬ã ª®à¯®à â¨¢­®£®, ¢­ãâà¨ä¨à¬¥­­®£® ®¡ãç¥­¨ï (¯®ª  ¥éñ ­¥
¯®«ãç¨¢è¥£® ã ­ á ¤®áâ â®ç­® è¨à®ª®£® à á¯à®áâà ­¥­¨ï), ç¥à¥§ ãçà¥¦-
¤¥­¨ï ¤®¯®«­¨â¥«ì­®£® ¯à®ä¥áá¨®­ «ì­®£® ®¡à §®¢ ­¨ï, ç¥à¥§ á ¬®®¡à -
§®¢ ­¨¥. �«¥¤®¢ â¥«ì­®, ¡ ª « ¢à ¤®«¦¥­ ¡ëâì £®â®¢ ª ¯à®¤®«¦¥­¨î
®¡ãç¥­¨ï, ¢®§¬®¦­®, ¢ ­¥¯à¨¢ëç­®© ¤«ï ­¥£® ä®à¬¥. �®íâ®¬ã ¢ ã­¨¢¥à-
á¨â¥â å, ®á®¡¥­­® ¯¥à¨ä¥à¨©­ëå, ¯¥à¢®®ç¥à¥¤­®© § ¤ ç¥© ¢ ç áâ¨, ª á -
îé¥©áï á¯¥æ¨ «ì­ëå ¤¨áæ¨¯«¨­ ¨ ¤¨áæ¨¯«¨­ á¯¥æ¨ «¨§ æ¨¨, áâ ­®¢¨âáï
¯®-¢¨¤¨¬®¬ã ­¥ ã£«ã¡«ñ­­®¥ ¨§ãç¥­¨¥ ª ª®©-â® ª®­ªà¥â­®© ¢¥â¢¨ ¬ â¥-
¬ â¨ª¨,   à áè¨à¥­¨¥ ¬ â¥¬ â¨ç¥áª®£® á¯¥ªâà , ª®â®àë© ¯à¨ ®¯®à¥ ­ 
¡ §®¢ë¥ ¤¨áæ¨¯«¨­ë, á ®¤­®© áâ®à®­ë, ã¢¥«¨ç¨¢ « ¡ë ª®­ªãà¥­â®á¯®á®¡-
­®áâì ¡ ª « ¢à®¢,   á ¤àã£®© áâ®à®­ë, á¯®á®¡áâ¢®¢ « ¯à®ä¥áá¨®­ «ì­®¬ã
¤®ãç¨¢ ­¨î ¨, ¯à¨ ­¥®¡å®¤¨¬®áâ¨, ¯¥à¥ãç¨¢ ­¨î. �®§¬®¦­ë¬¨ à §­®¯-
« ­®¢ë¬¨ ªãàá ¬¨, ª®â®àë¥ ¬®£ãâ ç¨â âìáï ®¤­®¢à¥¬¥­­® ¤«ï áâã¤¥­â®¢
à §­ëå ª ä¥¤à, ¬®£ãâ ¢ëáâã¯ âì, ­ ¯à¨¬¥à, â¥®à¨ï ¬ áá®¢®£® ®¡á«ã¦¨-
¢ ­¨ï ¨ áâ â¨áâ¨ç¥áª®¥ ¬®¤¥«¨à®¢ ­¨¥, ¡ëáâàë¥  «£®à¨â¬ë, ¬ è¨­­ ï
£à ä¨ª . �®­ªà¥â­ë© ­ ¡®à â ª¨å ¤¨áæ¨¯«¨­ ®¯à¥¤¥«ï¥âáï ¯®â¥­æ¨ «®¬
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ä ªã«ìâ¥â  ¨, ¢®§¬®¦­®, ¯®âà¥¡­®áâï¬¨ à¥£¨®­ . � ¯à¨¬¥à, ¤«ï à¥£¨®­®¢,
¢ ª®â®àëå ®âáãâáâ¢ãîâ ¯¥¤ £®£¨ç¥áª¨¥ ¢ã§ë, ¢ á¯¨á®ª ¬®£ãâ ¢®©â¨ ¤¨áæ¨¯-
«¨­ë, ®à¨¥­â¨à®¢ ­­ë¥ ­  ¯à¥¯®¤ ¢ â¥«ìáªãî ¤¥ïâ¥«ì­®áâì. �áâ â¨, ¤«ï
¢á¥å ª« áá¨ç¥áª¨å ã­¨¢¥àá¨â¥â®¢ ¯à¨ ¯¥à¥å®¤¥ ª ¡ ª « ¢à¨ âã áâ ­®¢¨âáï
¯à®¡«¥¬ â¨ç­®© ¯®¤£®â®¢ª  ¯à¥¯®¤ ¢ â¥«ï áà¥¤­¥© èª®«ë, ¯®áª®«ìªã ¢
­ áâ®ïé¥¥ ¢à¥¬ï ®­  ®áãé¥áâ¢«ï¥âáï ¤«ï ¦¥« îé¨å ç¥à¥§ ®á¢®¥­¨¥ ¯à®-
£à ¬¬ë ¤«ï ¯®«ãç¥­¨ï ¤®¯®«­¨â¥«ì­®© ª¢ «¨ä¨ª æ¨¨ ý�à¥¯®¤ ¢ â¥«ìþ,
à¥ «¨§ã¥¬®© ­  ®á­®¢¥ ¯ïâ¨«¥â­¥© ¯®¤£®â®¢ª¨ á¯¥æ¨ «¨áâ .

� ¬¥â¨¬, çâ® ¢áñ ¢ëè¥ áª § ­­®¥ ®â­®á¨âáï ª â¥¬, ªâ® ¡ã¤¥â § ¢¥àè âì
á¢®¥ ®¡à §®¢ ­¨¥ ¡ ª « ¢à¨ â®¬. �«ï ¡ã¤ãé¨å ¬ £¨áâà®¢ ­  ä ªã«ìâ¥â å
á ¬ «ë¬ ª®­â¨­£¥­â®¬ ¢áâ ­¥â ¤àã£ ï § ¤ ç  | ®à£ ­¨§ æ¨ï ¢ ¡ ª « ¢-
à¨ â¥ ¨­¤¨¢¨¤ã «ì­®© à ¡®âë ¯® ã£«ã¡«ñ­­®¬ã ¨§ãç¥­¨î ­¥®¡å®¤¨¬®© ®â-
à á«¨ ­ ãª¨.

� á®®¡é¥­¨¨ ¯« ­¨àã¥âáï ®¡áã¤¨âì ®¡®§­ ç¥­­ë¥ ¢®¯à®áë ¯®¤à®¡­®.
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¨¬. �.�. �®«®å®¢ 
�¥«.: 9155512, � ªá: 9155053, e-mail: ain@mail.ru, arusakov@space.ru

� á®¢à¥¬¥­­ëå ãá«®¢¨ïå ¢­¨¬ ­¨ï ª ¯à®ä¨«¨§ æ¨¨ èª®«ì­®£® ®¡à §®-
¢ ­¨ï áç¨â ¥¬ ­¥®¡å®¤¨¬ë¬ ®áâ ­®¢¨âìáï ­  ¯à¥¤¯®áë«ª å ¯à®ä¨«ì­®£®
®¡ãç¥­¨ï ¢ �®áá¨¨.

• �¥à¢ë© ®¯ëâ ¢ 1864 £. | ®à£ ­¨§ æ¨ï á¥¬¨ª« áá­ëå £¨¬­ §¨© ¤¢ãå
â¨¯®¢: ª« áá¨ç¥áª ï (¯®¤£®â®¢ª  ¢ ã­¨¢¥àá¨â¥â) ¨ à¥ «ì­ ï (¯®¤£®-
â®¢ª  ª ¯à ªâ¨ç¥áª®© ¤¥ïâ¥«ì­®áâ¨).

• 1915{16 £. | à¥ä®à¬ë �.�. �£­ âì¥¢  | ¯® ¯à¥¤«®¦¥­­®© áâàãªâãà¥
4{7 ª« ááë £¨¬­ §¨¨ à §¤¥«ï«¨áì ­  âà¨ ¢¥â¢¨: ­®¢®£ã¬ ­¨â à­ãî,
£ã¬ ­¨â à­®-ª« áá¨ç¥áªãî ¨ à¥ «ì­ãî.

• 1918 £. �¥à¢ë© �á¥à®áá¨©áª¨© áê¥§¤ à ¡®â­¨ª®¢ ¯à®á¢¥é¥­¨ï |
ý�®«®¦¥­¨¥ ® ¥¤¨­®© âàã¤®¢®© èª®«¥þ.

• 1957 £. ��� ¡ë«  ¨­¨æ¨ â®à®¬ íªá¯¥à¨¬¥­â  ¤¨ää¥à¥­æ¨ æ¨¨
¯® âà¥¬ ­ ¯à ¢«¥­¨ï¬: ä¨§¨ª®-¬ â¥¬ â¨ç¥áª®¬ã ¨ â¥å­¨ç¥áª®¬ã,
¡¨®«®£®- £à®­®¬¨ç¥áª®¬ã, á®æ¨ «ì­®-íª®­®¬¨ç¥áª®¬ã ¨ £ã¬ ­¨â à-
­®¬ã.

• 1963 £. �âªàëâ¨¥ ç¥âëà¥å á¯¥æ¨ «¨§¨à®¢ ­­ëå èª®«-¨­â¥à­ â®¢
ä¨§¨ª®-¬ â¥¬ â¨ç¥áª®£® ¯à®ä¨«ï ¯à¨ ¢¥¤ãé¨å ã­¨¢¥àá¨â¥â å
áâà ­ë (¢ �®áª¢¥, �¥­¨­£à ¤¥, �®¢®á¨¡¨àáª¥ ¨ �¨¥¢¥).

• 1966 £. �¢¥ ä®à¬ë ¤¨ää¥à¥­æ¨ æ¨¨: ä ªã«ìâ â¨¢ë ¢ 8{10 ª« áá å
¨ èª®«ë (ª« ááë) á ã£«ã¡«¥­­ë¬ ¨§ãç¥­¨¥¬ ¯à¥¤¬¥â®¢.

• �®­¥æ 80{90 ££. �¨¢¥àá¨ä¨ª æ¨ï ¢¨¤®¢ ®¡à §®¢ â¥«ì­ëå ãçà¥¦¤¥-
­¨©.
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�à®ä¨«ì | ®¡ê¥¤¨­¥­¨¥ ãç¥¡­ëå ¯à®£à ¬¬,  ¤à¥á®¢ ­­ëå ®¯à¥¤¥«¥­-
­®© ª â¥£®à¨¨ ãç é¨åáï á ãç¥â®¬ ¨­¤¨¢¨¤ã «ì­ëå ¯®§­ ¢ â¥«ì­ëå á¯®-
á®¡­®áâ¥© ¨ ¨­â¥à¥á®¢.

�¨¢¥àá¨ä¨ª æ¨ï ­ ¨¡®«¥¥ ãáâ®ï¢è¨åáï ¯à®ä¨«¥© ®¡é¥®¡à -
§®¢ â¥«ì­ëå èª®«:

• �ã¬ ­¨â à­ë©
• �¨§¨ª®-¬ â¥¬ â¨ç¥áª¨©
• �¨¬¨ª®-¡¨®«®£¨ç¥áª¨©
• �®æ¨ «ì­®-íª®«®£¨ç¥áª¨©
• �¥å­®«®£¨ç¥áª¨©
• �¨«®«®£¨ç¥áª¨©
• �áâ¥áâ¢¥­­®­ ãç­ë©
• �ª®«®£¨ç¥áª¨© ¨ ¤à.
�à®ä¨«¨§ æ¨ï | ¯¥à¥à á¯à¥¤¥«¥­¨¥ ª®«¨ç¥áâ¢  ¨ á®¤¥à¦ ­¨ï ®¡à -

§®¢ â¥«ì­ëå ¯à®£à ¬¬ á ãç¥â®¬ ¨­¤¨¢¨¤ã «ì­ëå ¯®§­ ¢ â¥«ì­ëå á¯®á®¡-
­®áâ¥© ¨ ¨­â¥à¥á®¢ ®¯à¥¤¥«¥­­ëå ª â¥£®à¨© ãç é¨åáï.

�¨ää¥à¥­æ¨ æ¨ï èª®«ì­®£® ®¡à §®¢ ­¨ï, íâ® à¥ «¨¨ á¥£®¤­ïè­¥£®
¢à¥¬¥­¨. �ëáè ï èª®«  â ª¦¥ ­¥ áâ®¨â ­  ¬¥áâ¥ ¢ íâ®¬ ­ ¯à ¢«¥­¨¨. �
á®¢à¥¬¥­­ëå ãá«®¢¨ïå ¯¥à¥å®¤  ���  ­  ¬­®£®ãà®¢­¥¢®¥ ®¡ãç¥­¨¥ áâã¤¥­-
â®¢, ¯®¤£®â®¢ªã ¡ ª « ¢à®¢, ¬ £¨áâà®¢ ¨ á¯¥æ¨ «¨â¥â, ¨¤¥î ¯à®ä¨«¨§ æ¨¨
¢ ���¥ ¬®¦­® à áá¬ âà¨¢ âì á ¤àã£®© â®çª¨ §à¥­¨ï, ­¥®¡å®¤¨¬® ¤¨ää¥-
à¥­æ¨à®¢ âì ¯®¤£®â®¢ªã ãç¨â¥«ï. �à®¡«¥¬  à¥ «¨§ æ¨¨ «î¡ëå ­®¢ æ¨©
¯®¤£®â®¢ª  ª ¤à®¢. �¥£®¤­ï á® èª®«ì­¨ª ¬¨ à ¡®â îâ á¯¥æ¨ «¨áâë:

• �ç¨â¥«ì-âìîâ®à.
• �ç¨â¥«ì-¬®¤¥à â®à.
• �ç¨â¥«ì-ª®­áã«ìâ ­â.
• �ç¨â¥«ì-¨áá«¥¤®¢ â¥«ì.
• �ç¨â¥«ì-®à£ ­¨§ â®à.
• �ç¨â¥«ì-¬ àª¥â®«®£.
• �ç¨â¥«ì-¬¥­¥¤¦¥à.
• �ç¨â¥«ì ¯à®ä¨«ì­®© èª®«ë, ¡ ª « ¢à, ¬ £¨áâà.
� ¯à¨¬¥à, ¯®¤£®â®¢ªã ãç¨â¥«ï ¬ â¥¬ â¨ª¨ ¨ ãç¨â¥«ï ¨­ä®à¬ â¨ª¨

áà¥¤­¥© èª®«ë ¬®¦­® à §¤¥«¨âì ­  âà¨ £àã¯¯ë:
{ ãç¨â¥«ï, ª®â®àë© ¡ã¤¥â ®¡ãç âì ¬ â¥¬ â¨ª¥ ¨ ¨­ä®à¬ â¨ª¥ ¢ £ã¬ -

­¨â à­ëå ª« áá å,
{ ãç¨â¥«ï, ª®â®àë© ¡ã¤¥â à ¡®â âì ¢ ®¡é¥®¡à §®¢ â¥«ì­®© áà¥¤­¥©

èª®«¥,
{ ãç¨â¥«ï, ª®â®àë© ¡ã¤¥â à ¡®â âì ¢ á¯¥æ¨ «¨§¨à®¢ ­­ëå ¬ â¥¬ â¨-

ç¥áª¨å èª®« å ¨ ¬ â¥¬ â¨ç¥áª¨å ª« áá å.
�¥ «¨§ æ¨ï â ª®£® ª®­æ¥¯âã «ì­®£® ¯®¤å®¤  âà¥¡ã¥â ®¡­®¢«¥­¨ï ¯¥¤ -

£®£¨ç¥áª¨å ¨ ¨­ä®à¬ æ¨®­­ëå â¥å­®«®£¨©, à §¢¨â¨ï ¨ á®¢¥àè¥­áâ¢®¢ -
­¨ï ¬¥â®¤¨ª¨ ®¡ãç¥­¨ï ¬ â¥¬ â¨ª¥ ¨ ¥áâ¥áâ¢¥­­®-­ ãç­ë¬ ¤¨áæ¨¯«¨­ ¬.
� ª ï ¯à®ä¥áá¨®­ «ì­ ï ¯®¤£®â®¢ª  ¢ ¯¥¤ £®£¨ç¥áª®¬ ¢ã§¥ ¡ã¤¥â ®¡¥á¯¥-
ç¨¢ âì ¡®«¥¥ íää¥ªâ¨¢­®¥, ¢ áà ¢­¥­¨¨ á ¨¬¥îé¥©áï ¯à ªâ¨ª®©, ä®à¬¨-
à®¢ ­¨¥ £®â®¢­®áâ¨ ¡ã¤ãé¥£® ãç¨â¥«ï ª à¥ «¨§ æ¨¨ æ¥«¥© ¨ § ¤ ç ¯à®-
ä¨«ì­®£® ®¡ãç¥­¨ï. �¥¤ £®£¨ç¥áª¨© ª®««¥ªâ¨¢ ä ªã«ìâ¥â  ¨­ä®à¬ â¨ª¨
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¨ ¬ â¥¬ â¨ª¨, ª ä¥¤à  ¢ëáè¥© ¬ â¥¬ â¨ª¨ á¯®á®¡­ë à¥ «¨§®¢ âì ¨¤¥î
â ª®© ¤¨ää¥à¥­æ¨ æ¨¨ ¯®¤£®â®¢ª¨ ¡ã¤ãé¥£® ãç¨â¥«ï ¬ â¥¬ â¨ª¨ (¨ ãç¨-
â¥«ï ¬ â¥¬ â¨ª¨ ¨ ¨­ä®à¬ â¨ª¨), ®¡­®¢«ïï ¯¥¤ £®£¨ç¥áªãî â¥å­®«®£¨§ -
æ¨î ãç¥¡­®£® ¯à®æ¥áá  ¯® ¢á¥¬ «¥ªæ¨®­­ë¬ ªãàá ¬ ¨ ¯à ªâ¨ªã¬ ¬.

�¯¨á®ª «¨â¥à âãàë
1. �®¡ ç¥¢áª¨© �.�. � ãç­®-¯¥¤ £®£¨ç¥áª®¥ ­ á«¥¤¨¥. �ãª®¢®¤áâ¢® � § ­áª¨¬

ã­¨¢¥àá¨â¥â®¬. �à £¬¥­âë. �¨áì¬  / �®¤ ®¡é. à¥¤. �.�. �«¥ªá ­¤à®¢ ,
�.�. �à®­èâ¥©­ , �.�. � ¯â¥¢ , �.�. � àªãè¥¢¨ç , �.�. �®à®§®¢ , �.�. �®à-
¤¥­ . { �. : � ãª . �« ¢­ ï à¥¤ ªæ¨ï ä¨§¨ª®-¬ â¥¬ â¨ç¥áª®© «¨â¥à âãàë,
1976. { 664 á.
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�áâ ­¨­  �.�.
�¨«ì­îááª ï áà¥¤­ïï èª®«  ý�â¥©â¥áþ, �¨â¢ 

e-mail: nadezda-05@mail.ru
�®æ¨ «ì­®-¯à ¢®¢ë¥ ¬¥å ­¨§¬ë à¥ «¨§ æ¨¨ ¨¤¥¨ ¨­â¥£à¨à®¢ ­­®£®

®¡ãç¥­¨ï ¤¥â¥© á ®á®¡ë¬¨ ®¡à §®¢ â¥«ì­ë¬¨ ¯®âà¥¡­®áâï¬¨ áâ «¨  ªâ¨¢­®
à §à ¡ âë¢ âìáï ¢ �¨â¢¥ ¢ 90-å £®¤ å. �®¯à®áë ¨­â¥£à æ¨¨ ¤¥â¥© á ®â-
ª«®­¥­¨ï¬¨ ¢ à §¢¨â¨¨ ¢ ®¡é¨© ¯®â®ª ãç é¨åáï ®¡é¥®¡à §®¢ â¥«ì­®©
èª®«ë ®¡áã¦¤ «¨áì ­  à §«¨ç­ëå ãà®¢­ïå: ­  ¯à ¢¨â¥«ìáâ¢¥­­®¬, ­ -
ãç­®¬, ¬¥â®¤¨ª®-¯¥¤ £®£¨ç¥áª®¬. �­â¥£à æ¨ï ¤¥â¥© á® á¯¥æ¨ «ì­ë¬¨ ®¡-
à §®¢ â¥«ì­ë¬¨ ¯®âà¥¡­®áâï¬¨ à áá¬ âà¨¢ « áì ­¥ ª ª á ¬®æ¥«ì,   ª ª
¨­áâàã¬¥­â ¤«ï ¨å à¥ ¡¨«¨â æ¨¨ ¨ á®æ¨ «¨§ æ¨¨. �ë« ®áãé¥áâ¢«¥­ è¨-
à®ª¨© á¯¥ªâà ¬¥à®¯à¨ïâ¨© ¯® ¨§ãç¥­¨î ¯®¤å®¤®¢ ¨ ¯à ¢¨« ®à£ ­¨§ æ¨¨
á®¯à®¢®¦¤¥­¨ï ¨ ¯®¤¤¥à¦ª¨ ¤¥â¥© á ®á®¡ë¬¨ ®¡à §®¢ â¥«ì­ë¬¨ ¯®âà¥¡-
­®áâï¬¨ ¢ áâà ­ å § ¯ ¤­®© �¢à®¯ë. � ç áâ­®áâ¨, ¡ë«¨ ­ ¯à ¢«¥­ë ¤¥-
«¥£ æ¨¨ ¯¥¤ £®£®¢ ¨ ¯à¥¤áâ ¢¨â¥«¥© ®¡é¥áâ¢¥­­®áâ¨ ¤«ï ¨§ãç¥­¨ï ®¯ëâ 
¨­â¥£à æ¨¨ ¢ èª®« å � ­¨¨, �¢¥æ¨¨, �¨¤¥à« ­¤®¢, �­£«¨¨, �à ­æ¨¨ ¨
�¥à¬ ­¨¨.

�  ®á­®¢¥ ¨§ãç¥­¨ï ¨ ®¡®¡é¥­¨ï § àã¡¥¦­®£® ®¯ëâ  ¯¥¤ £®£¨ �¨â¢ë
¯à¨è«¨ ª ¢ë¢®¤ã, çâ® ¢ áâà ­ å � ¯ ¤  ­¥â ¥¤¨­ëå ¯®¤å®¤®¢ ¨ ¯à ¢¨«
®à£ ­¨§ æ¨¨ à ¡®âë ¨ ¯®¤¤¥à¦ª¨ ¤¥â¥© á ®á®¡ë¬¨ ®¡à §®¢ â¥«ì­ë¬¨ ¯®-
âà¥¡­®áâï¬¨. �á¥ ¬­®£®®¡à §¨¥ ä®à¬ à ¡®âë  ªªã¬ã«¨àã¥âáï ¢ á«¥¤ãî-
é¨¥ ®á­®¢­ë¥ ä®à¬ë ¯®¤¤¥à¦ª¨.

{ �à¥¢¥­â¨¢­ë¥ ¬¥àë.

673



{ �­ä®à¬ æ¨®­­®-ª®­áã«ìâ â¨¢­ ï à ¡®â .
{ �¨ää¥à¥­æ¨ æ¨ï ãç¥¡­ëå ¯à®£à ¬¬ ¨ ¯à®æ¥áá  ®¡ãç¥­¨ï.
{ �«ãçè¥­¨¥ ãá«®¢¨© ®¡ãç¥­¨ï ¨ ®à£ ­¨§ æ¨¨ ¦¨§­¨ ¤¥â¥©, ¨­â¥£à¨-

à®¢ ­­ëå ¢ ®¡é¥®¡à §®¢ â¥«ì­ë¥ èª®«ë.
� ¯®á«¥¤ãîé¨¥ £®¤ë ¢ �¨â¢¥ ­ ç « áì ¨­â¥­á¨¢­ ï à ¡®â  ¯® ¨­â¥£-

à æ¨¨ ¤¥â¥© á ®á®¡ë¬¨ ®¡à §®¢ â¥«ì­ë¬¨ ¯®âà¥¡­®áâï¬¨ ¢ ®¡é¥®¡à §®¢ -
â¥«ì­ë¥ èª®«ë. �ª®«ë ¡ë«¨ ãª®¬¯«¥ªâ®¢ ­ë ¤®¯®«­¨â¥«ì­ë¬¨ èâ â-
­ë¬¨ ¥¤¨­¨æ ¬¨: ¢¢¥¤¥­ë ¤®«¦­®áâ¨ èª®«ì­®£® ¯á¨å®«®£ , «®£®¯¥¤  ¨
á¯¥æ. ¯¥¤ £®£  á æ¥«ìî ®à£ ­¨§ æ¨¨ à ¡®âë á ¤¥âì¬¨, ¨¬¥îé¨¬¨ ®âáâ ¢ -
­¨¥ ¢ à §¢¨â¨¨, ­¥ á¯à ¢«ïîé¨¬¨áï á ãç¥¡­ë¬¨ ¯à®£à ¬¬ ¬¨ á¢®¥© ¢®§-
à áâ­®© £àã¯¯ë.

�â¨ ¤¥â¨ ­ã¦¤ îâáï ¢ ª®¬¯«¥ªá­®© à¥ ¡¨«¨â æ¨¨, á®ç¥â îé¥© ¬¥¤¨-
æ¨­áªãî ¨ á®æ¨ «ì­ãî ¯®¬®éì,   â ª¦¥ ¯á¨å®«®£®-¯¥¤ £®£¨ç¥áªãî ¯®¤-
¤¥à¦ªã.

� ®á­®¢ã ­ è¥© à ¡®âë ¯®«®¦¥­  â¥å­®«®£¨ï ¨­â¥£à¨à®¢ ­­®£® ®¡ãç¥-
­¨ï, ª®â®à ï ¯à¥¤¯®« £ ¥â ¢­ãâà¥­­îî ¤¨ää¥à¥­æ¨ æ¨î ®¡ãç¥­¨ï ãç -
é¨åáï ¢ ®¡é¥®¡à §®¢ â¥«ì­®¬ ª« áá¥ ¨ ¨­¤¨¢¨¤ã «¨§ æ¨î ¯à®æ¥áá  ®¡ã-
ç¥­¨ï.

�á¨å®«®£®-¯¥¤ £®£¨ç¥áª ï ¯®¤¤¥à¦ª  ®à£ ­¨§ã¥âáï ¢ èª®«¥ ¯® á«¥¤ã-
îé¥© áå¥¬¥.

� ®¡ï§ â¥«ì­®£® á®£« á¨ï à®¤¨â¥«¥© ¨ ­  ®á­®¢ ­¨¨ ¨å ¯¨áì¬¥­­®£® § -
ï¢«¥­¨ï ¤¥â¨ ¯à®å®¤ïâ ¬¥¤¨ª®-¯á¨å®«®£®-¯¥¤ £®£¨ç¥áªãî ª®¬¨áá¨î (®¡-
á«¥¤®¢ ­¨¥ ­¥¢à®«®£ , «®£®¯¥¤ , á¯¥æ. ¯¥¤ £®£  ¨ ¯á¨å®«®£ ) ¯à¨ £®à®¤-
áª®¬ ¯á¨å®«®£®-¯¥¤ £®£¨ç¥áª®¬ �¥­âà¥.

�  ®á­®¢ ­¨¨ ª®¬¯«¥ªá­®£® ®¡á«¥¤®¢ ­¨ï ¢ë­®á¨âáï § ª«îç¥­¨¥ ® ¢ë-
à ¦¥­­®áâ¨ ¤¥ä¥ªâ  à §¢¨â¨ï ¨ ¤ îâáï à¥ª®¬¥­¤ æ¨¨ ® ¬®¤¨ä¨ª æ¨¨
(¨«¨  ¤ ¯â æ¨¨) áâ ­¤ àâ­®© ãç¥¡­®© ¯à®£à ¬¬ë ¯® ®¯à¥¤¥«¥­­ë¬ ¯à¥¤-
¬¥â ¬, ãá¢®¥­¨¥ ª®â®àëå â®à¬®§¨âáï ¢ëï¢«¥­­ë¬ ¤¥ä¨æ¨â®¬ à §¢¨â¨ï
¯á¨å¨ç¥áª¨å äã­ªæ¨©.

� ª«îç¥­¨¥ ¬¥¤¨ª®-¯á¨å®«®£®-¯¥¤ £®£¨ç¥áª®£® ª®­á¨«¨ã¬  ¤®¢®¤¨âáï
¤® á¢¥¤¥­¨ï èª®«ì­®© ¯á¨å®«®£¨ç¥áª®© á«ã¦¡ë. �¯¥æ.¯¥¤ £®£, ¯á¨å®«®£ ¨
«®£®¯¥¤ èª®«ë à §à ¡ âë¢ îâ á¨áâ¥¬ã ª®àà¥ªæ¨®­­®© à ¡®âë ¤«ï ª ¦-
¤®£® à¥¡¥­ª  ¨«¨ £àã¯¯ë ¤¥â¥© á ¯®å®¦¨¬¨ ¤¨ £­®§ ¬¨.

�ç¨â¥«ï-¯à¥¤¬¥â­¨ª¨ à §à ¡ âë¢ îâ ¬®¤¨ä¨æ¨à®¢ ­­ë¥ (¨«¨  ¤ ¯-
â¨à®¢ ­­ë¥) ¯à®£à ¬¬ë ¯® ¯à¥¤¬¥âã á ãç¥â®¬ ¨­¤¨¢¨¤ã «ì­ëå å à ªâ¥-
à¨áâ¨ª ¨ ¢®§¬®¦­®áâ¥© ª ¦¤®£® ãç¥­¨ª .

� àï¤ã á § ¤ ç ¬¨ ®¡ãç¥­¨ï à¥è îâáï § ¤ ç¨ à §¢¨â¨ï à¥¡¥­ª . � -
¯à¨¬¥à, ­  ãà®ª å àãááª®£® ¨ «¨â®¢áª®£® ï§ëª  ¢¢®¤ïâáï ã¯à ¦­¥­¨ï ¯®
à §¢¨â¨î á«ãå®¢®£® ¢®á¯à¨ïâ¨ï, á«®¢¥á­®-«®£¨ç¥áª®£® ¬ëè«¥­¨ï; ¤¥âï¬ á
à §«¨ç­ë¬¨ ­ àãè¥­¨ï¬¨ ¯®¢¥¤¥­¨ï ®¡¥á¯¥ç¨¢ ¥âáï ¯®¤¤¥à¦ª  à §¢¨â¨ï
¨å í¬®æ¨®­ «ì­®-¢®«¥¢®© áä¥àë, ä®à¬¨à®¢ ­¨ï ¬¥å ­¨§¬®¢ á®§­ â¥«ì-
­®© à¥£ã«ïæ¨¨ á®¡áâ¢¥­­®£® ¯®¢¥¤¥­¨ï ¨ ¢§ ¨¬®¤¥©áâ¢¨ï á ®ªàã¦ îé¨¬¨
«î¤ì¬¨.

� ¯à®æ¥áá¥ ¯®¤£®â®¢ª¨ ª ãà®ªã ¢ ¨­â¥£à¨à®¢ ­­®¬ ª« áá¥ ãç¨â¥«ì á®-
áâ ¢«ï¥â ¯« ­-ª®­á¯¥ªâ â ª, çâ®¡ë ­  ®¤­®¬ ãà®ª¥ ãç é¨¥áï á à §­ë¬
ãà®¢­¥¬ ¯á¨å®ä¨§¨ç¥áª®£® ¨ ¨­â¥««¥ªâã «ì­®£® à §¢¨â¨ï ãá¢®¨«¨ â¥¬ã
ãà®ª  ­  â®¬ ãà®¢­¥, ª®â®àë© ¥¬ã ¤®áâã¯¥­. �¡ãç¥­¨¥ ¢¥¤¥âáï ­  ¤¨¤ ª-
â¨ç¥áª®¬ ¬ â¥à¨ «¥, ¯®¤®¡à ­­®¬ ¤«ï ª ¦¤®£® ãç¥­¨ª  ¨­¤¨¢¨¤ã «ì­®:
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à §¤ â®ç­ë¥ ª àâ®çª¨, ã¯à ¦­¥­¨ï ¨§ ¤®¯®«­¨â¥«ì­ëå ãç¥¡­ëå ¯®á®¡¨©,
¯ ¬ïâª¨, ®¯®à­ë¥ áå¥¬ë ¨ â.¯. �¥à¥¤ª® ­  ãà®ª¥ àï¤®¬ á ãç¥­¨ª®¬ ¯à¨-
áãâáâ¢ã¥â ¯á¨å®«®£ ¨«¨ á¯¥æ. ¯¥¤ £®£, ®ª §ë¢ ï ¥¬ã ­¥¯®áà¥¤áâ¢¥­­ãî
¯®¤¤¥à¦ªã ¨ ¯®¬®éì ¢ ®¢« ¤¥­¨¨ á¯®á®¡ ¬¨ ¨ ­ ¢ëª ¬¨ ãç¥¡­®© ¤¥ïâ¥«ì-
­®áâ¨.

�¥£ã«ïà­® ®áãé¥áâ¢«ï¥âáï ª®­âà®«ì §  á®®â¢¥âáâ¢¨¥¬ ¢ë¡à ­­®© ¯à®-
£à ¬¬ë ®¡ãç¥­¨ï à¥ «ì­ë¬ ¤®áâ¨¦¥­¨ï¬ ¨ ãà®¢­î à §¢¨â¨ï à¥¡¥­ª .

� ª¨¬ ®¡à §®¬, ¢­¨¬ ­¨¥ ª ãç é¨¬áï á ®á®¡ë¬¨ ®¡à §®¢ â¥«ì­ë¬¨
¯®âà¥¡­®áâï¬¨ ®¡¥á¯¥ç¨¢ ¥âáï ¢­ãâà¨ èª®«ë á¯¥æ¨ «¨áâ ¬¨ à §­®£® ¯à®-
ä¨«ï,   â ª¦¥ ¢­¥èª®«ì­ë¬¨ á«ã¦¡ ¬¨, ®ª §ë¢ îé¨¬¨ ¯®¤¤¥à¦ªã ª ª
á ¬¨¬ ¤¥âï¬, â ª ¨ ¨å ãç¨â¥«ï¬-¯à¥¤¬¥â­¨ª ¬.
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� ¡¥æ �.�.
�¨¥¢áª¨© ­ æ¨®­ «ì­ë© ã­¨¢¥àá¨â¥â ¨¬¥­¨ � à á  �¥¢ç¥­ª®

e-mail: rabetsk@yandex.ru

�®¢®¥ âëáïç¥«¥â¨¥ ¢å®¤¨â ¢ ¨áâ®à¨î ¬¨à®¢ë¬¨ âà ­áä®à¬ æ¨®­­ë¬¨
¯à®æ¥áá ¬¨: à §¢¨â¨¥¬ ­ ãª®¥¬ª¨å â¥å­®«®£¨© ¨ ¨å ¯à ªâ¨ç¥áª¨ á¨­å-
à®­­ë¬ ¢®¯«®é¥­¨¥¬ ¢ ¦¨§­ì, â¥®à¥â¨ç¥áª¨ ­¥¯à®£­®§¨àã¥¬ë¬ ¨ ¯à ªâ¨-
ç¥áª¨ ­¥ã¯à ¢«ï¥¬ë¬ ¯à®æ¥áá®¬ á®æ¨ «ì­ëå ¯à¥®¡à §®¢ ­¨©, ¯à¨­æ¨¯¨-
 «ì­® ¨­®© á¨áâ¥¬®© æ¥­­®áâ¥©, ¢ ª®â®à®© ®¡« ¤ ­¨¥ §­ ­¨ï¬¨, ã¬¥­¨ï¬¨
¨ ­ ¢ëª ¬¨ ï¢«ï¥âáï ­¥®¡å®¤¨¬ë¬, ­® ¤ «¥ª® ­¥ ¤®áâ â®ç­ë¬ à¥§ã«ìâ -
â®¬ ®¡à §®¢ ­¨ï. � ãá«®¢¨ïå á®¢à¥¬¥­­®© ¬¨£à æ¨¨, ¤ ¢­® ¢ëè¥¤è¥© § 
à ¬ª¨ ®â¤¥«ì­®© áâà ­ë, ­®¢ëå, ®âªàë¢ îé¨åáï ¯¥à¥¤ ¬®«®¤¥¦ìî, ¢®§-
¬®¦­®áâ¥© ¢®§­¨ª ¥â ­¥®¡å®¤¨¬®áâì ¡ëáâà®©  ¤ ¯â æ¨¨ á æ¥«ìî âàã¤®ãáâ-
à®©áâ¢ , ã¬¥­¨ï ãç¨âìáï ¨ ¯¥à¥ãç¨¢ âìáï ­  ¯à®âï¦¥­¨¨ ¦¨§­¨.

�®¢ë¥ æ¥«¨ âà¥¡ãîâ à¥è¥­¨ï ®¯à¥¤¥«ïîé¥£® ¢®¯à®á : ª ª®© à¥§ã«ì-
â â ®¡à §®¢ ­¨ï ­¥®¡å®¤¨¬ «¨ç­®áâ¨ ¨ ¢®áâà¥¡®¢ ­ á®¢à¥¬¥­­ë¬ ®¡é¥áâ-
¢®¬. � ç¨­ ï á 80-å £®¤®¢, �à£ ­¨§ æ¨ï íª®­®¬¨ç¥áª®£® á®âàã¤­¨ç¥áâ¢  ¨
à §¢¨â¨ï (����) ­ ç «  ¨áá«¥¤®¢ ­¨ï á¨áâ¥¬ ®¡à §®¢ ­¨¨ à §­ëå áâà ­
á ¯®§¨æ¨© ¨å à¥§ã«ìâ â¨¢­®áâ¨ ¨ íää¥ªâ¨¢­®áâ¨. �¤­¨¬ ¨§ ¯ãâ¥© ¬®-
¤¥à­¨§ æ¨¨ ®¡à §®¢ ­¨ï, á®£« á®¢ ­¨ï ¥¥ á á®¢à¥¬¥­­ë¬¨ ¯®âà¥¡­®áâï¬¨,
¨­â¥£à æ¨¨ ¢ ¬¨à®¢®¥ ®¡à §®¢ â¥«ì­®¥ ¯à®áâà ­áâ¢® ï¢«ïîâáï ®à¨¥­â -
æ¨ï ­  ª®¬¯¥â¥­â­®áâ­ë© ¯®¤å®¤ ¨ á®§¤ ­¨¥ íää¥ªâ¨¢­ëå ¬¥å ­¨§¬®¢ ¥£®
¢­¥¤à¥­¨ï. �¬¥­­® ª®¬¯¥â¥­â­®áâ¨, ¯® ¬­¥­¨î ¬­®£¨å ¬¥¦¤ã­ à®¤­ëå
íªá¯¥àâ®¢, ï¢«ïîâáï â¥¬¨ ¨­¤¨ª â®à ¬¨, ª®â®àë¥ ¯®§¢®«ïîâ ®¯à¥¤¥«¨âì
£®â®¢­®áâì ãç¥­¨ª -¢ë¯ãáª­¨ª  ª ¦¨§­¨, à ¡®â¥ ¨ â¢®àç¥áâ¢ã,  ªâ¨¢­®¬ã
ãç áâ¨î ¢ ¦¨§­¨ ®¡é¥áâ¢ . �¥çì ¨¤¥â ® ª®¬¯¥â¥­â­®áâ¨ ª ª ® ­®¢®© ¥¤¨-
­¨æ¥ ¨§¬¥à¥­¨ï ®¡à §®¢ ­­®áâ¨ ç¥«®¢¥ª  á  ªæ¥­â®¬ ­  à¥§ã«ìâ â å ®¡ã-
ç¥­¨ï, ¢ ª ç¥áâ¢¥ ª®â®àëå à áá¬ âà¨¢ ¥âáï ­¥ áã¬¬  § ãç¥­­ëå ���®¢,
  á¯®á®¡­®áâì ¤¥©áâ¢®¢ âì ¢ à §«¨ç­ëå ¯à®¡«¥¬­ëå á¨âã æ¨ïå, á¯®á®¡-
­®áâì ãáâ ­®¢¨âì á¢ï§ì ¬¥¦¤ã §­ ­¨¥¬ ¨ á¨âã æ¨¥©, ¢ëï¢¨âì ¯à®æ¥¤ãàã,
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á¯®á®¡áâ¢ãîéãî à¥è¥­¨î ¯à®¡«¥¬ë. �ëâì ª®¬¯¥â¥­â­ë¬ ? ã¬¥âì ¬®¡¨-
«¨§®¢ âì ¨¬¥îé¨¥áï §­ ­¨ï, ã¬¥­¨ï, ­ ¢ëª¨ ¢ ª®­ªà¥â­®© á¨âã æ¨¨.

�¥è îé¨¬ ä ªâ®à®¬ ¢ à¥ «¨§ æ¨¨ íâ¨å à¥ä®à¬ â®àáª¨å ¨¤¥© ¬ë áç¨-
â ¥¬ ¯à®ä¥áá¨®­ «¨§¬ ãç¨â¥«ï. �¥ ¢®á¯¨â ¢ â ª®£® �ç¨â¥«ï, ¢á¥, ¤ ¦¥
á ¬ë¥ á®¢¥àè¥­­ë¥ ¯à®£à ¬¬ë ¢ «ãçè¥¬ á«ãç ¥ ®áâ ­ãâáï ­  ¡ã¬ £¥,   ¢
åã¤è¥¬, á¢¥¤ãâáï ª ®ç¥à¥¤­®© ª ¬¯ ­¨¨ á á®®â¢¥âáâ¢ãîé¨¬¨ ¨­áâàãªæ¨-
ï¬¨ ¨ ¯à®¢¥àª ¬¨ ç¨­®¢­¨ª®¢ ¨ ®â¯¨áª ¬¨ ãç¨â¥«¥©.

�®¢®àï ® ª®¬¯¥â¥­â­®áâ¨ (®â « â. ýcompetenceþ), ®¡ëç­® âà ªâã¥¬®©
ª ª ã¤®¢«¥â¢®à¥­¨¥ ®¯à¥¤¥«¥­­ë¬ âà¥¡®¢ ­¨ï¬, § ¬¥â¨¬, çâ® ¥ñ ª®à¥­ì
ýcompeteþ ®§­ ç ¥â ýá®à¥¢­®¢ âìáïþ. �®¬¯¥â¥­â­®áâì ¦¥ ¥áâì á¯®á®¡­®áâì
á®à¥¢­®¢ âìáï, ¨«¨ á®à¥¢­®¢ â¥«ì­®áâì, ä®à¬¨à®¢ âì ¨ ¯à®¢¥àïâì ª®â®-
àãî ¬ë ª ª à § ¨ ¯à¥¤« £ ¥¬ ãç áâ¨¥¬ ¢ âãà­¨à å î­ëå ¬ â¥¬ â¨ª®¢.

�â  ä®à¬  ª®­ªãàá­ëå á®à¥¢­®¢ ­¨© ã¦¥ áâ «  âà ¤¨æ¨®­­®© ­  �ªà -
¨­¥. �à®¢®¤¨âáï ��� ¢ âà¨ ®á­®¢­ëå íâ ¯ . �¥à¢ë© íâ ¯ | § ®ç­ë©.
� ¡®ç¨¬ á®áâ ¢®¬ ¦îà¨ ¯®¤¡¨à îâáï 15{20 § ¤ ç, ª®â®àë¥ ¯à¥¤« £ îâáï
¤«ï à¥è¥­¨ï ¢á¥¬, ¦¥« îé¨¬ ¯à¨­ïâì ãç áâ¨¥ ¢ âãà­¨à¥. � ®â¤¥«ì­ëå
ª« áá å, èª®« å, ¨«¨ ¤ ¦¥ £®à®¤ å, á®§¤ îâáï â¢®àç¥áª¨¥ ãç¥­¨ç¥áª¨¥
ª®««¥ªâ¨¢ë, ª à ¡®â¥ ¢ ª®â®àëå ¬®£ãâ ¯à¨¢«¥ª âìáï ãç¨â¥«ï, áâã¤¥­âë,
 á¯¨à ­âë ¢ã§®¢.

� ª®¥ á®âàã¤­¨ç¥áâ¢® ¤ ¥â ¢®§¬®¦­®áâì èª®«ì­¨ª ¬ ãá¯¥è­® ¢¥áâ¨ ­ -
ãç­ë© ¯®¨áª, §­ ª®¬¨âìáï á à §­®¯« ­®¢®© ¬ â¥¬ â¨ç¥áª®© «¨â¥à âãà®©,
¯à¨­æ¨¯¨ «ì­ë¬¨ ¬ â¥¬ â¨ç¥áª¨¬¨ ä ªâ ¬¨. �â®à®© íâ ¯ | ®ç­ë©, á¥-
à¨ï ç¥â¢¥àâì- ¨ ¯®«ãä¨­ «ì­ëå ¬ â¥¬ â¨ç¥áª¨å ¡®¥¢. �®¬ ­¤ë ¯® ®ç¥-
à¥¤¨ ¢ëáâã¯ îâ ¢ à®«¨ ¤®ª« ¤ç¨ª , ®¯¯®­¥­â  ¨ à¥æ¥­§¥­â . �é¥ ¢® ¢à¥¬ï
à ¡®âë ­ ¤ § ¤ ­¨ï¬¨ § ®ç­®£® âãà  ¡ã¤ãé¨¥ ¤®ª« ¤ç¨ª¨ ä®à¬¨àãîâ
ã¬¥­¨¥ ­¥ à áâ¥àïâìáï ¯¥à¥¤ è¨à®ª®©  ã¤¨â®à¨¥©, §  ­¥áª®«ìª® ¬¨­ãâ ¨§-
«®¦¨âì â®, ­ ¤ ç¥¬ âë à ¡®â « ­¥áª®«ìª® ¬¥áïæ¥¢. �®â®¢ïáì ª ®¯¯®­¨-
à®¢ ­¨î, ãç¥­¨ª¨ ¢ëà ¡ âë¢ îâ ã¬¥­¨¥ ªà¨â¨ç¥áª¨ ¬ëá«¨âì, ¢á¬ âà¨-
¢ âìáï ¢ ¯à¨¢ëç­ë¥, ª § «®áì ¡ë ¨§¢¥áâ­ë¥ ä ªâë, á®¯à®¢®¦¤ ï ª ¦¤®¥
ãâ¢¥à¦¤¥­¨¥ ¢®¯à®á®¬: ý�®ç¥¬ã?þ � ¯®«¥¬¨ª¥ èª®«ì­¨ª¨ ¤®«¦­ë ®âáâ -
¨¢ âì á¯à ¢¥¤«¨¢®áâì á¢®¨å ¢ë¢®¤®¢, ¡ëáâà® ­ å®¤¨âì ­ã¦­ë¥  à£ã¬¥­âë,
¢¨¤¥âì á¨«ì­ë¥ ¨ á« ¡ë¥ áâ®à®­ë ª ª á¢®¥£® à¥è¥­¨ï, â ª ¨ à¥è¥­¨ï ®¯-
¯®­¥­â®¢.�à®¬¥ â®£®, ãç áâ­¨ª¨ âãà­¨à  ¯à¨®¡à¥â îâ ã¬¥­¨¥ ¢¥¦«¨¢®,
â ªâ¨ç­®, ª®àà¥ªâ­® ¢¥áâ¨ á¥¡ï ¢ «î¡®© á¨âã æ¨¨, á «î¡ë¬ á®¡¥á¥¤­¨ª®¬.
�à¥â¨© íâ ¯ | ä¨­ «: ¤¢  ¬ â¥¬ â¨ç¥áª¨å ¡®ï á ­®¢ë¬¨ § ¤ ç ¬¨ ¤«ï
ãç áâ­¨ª®¢.

� ®â«¨ç¨¥ ®â ®«¨¬¯¨ ¤­ëå § ¤ ­¨©, ¨¬¥îé¨å ®¤­®§­ ç­ë¥ à¥è¥­¨ï ¨
¢ ¡®«ìè¨­áâ¢¥ ¯®áâà®¥­­ëå ­  ®¤­®© ¡«¥áâïé¥© ¨¤¥¥, à¥ «¨§ æ¨ï ª®â®à®©
¤®áâ â®ç­® ¡ëáâà® ¯à¨¢®¤¨â ª à¥è¥­¨î, § ¤ ç¨ ��� ¯à¥¤ãá¬ âà¨¢ îâ
­¥®¡å®¤¨¬®áâì ¨áá«¥¤®¢ ­¨ï, à¥§ã«ìâ âë ª®â®à®£® § ¢¨áïâ ®â £«ã¡¨­ë ¯®-
­¨¬ ­¨ï ¯à®¡«¥¬ë, ¢ë¡à ­­ëå ®£à ­¨ç¥­¨©,¤®¯®«­¨â¥«ì­ëå ãá«®¢¨©, ¨
â. ¯. �â®, ¢ á¢®î ®ç¥à¥¤ì, ¤ ¥â ¢®§¬®¦­®áâì î­ë¬ ¬ â¥¬ â¨ª ¬ ¯®«¥-
¬¨§¨à®¢ âì, ¢ëà ¦ âì ¨ ®âáâ ¨¢ âì à §­ë¥ â®çª¨ §à¥­¨ï, áà ¢­¨¢ âì æ¥-
«¥á®®¡à §­®áâì ¨ ¯à ¢¨«ì­®áâì à §­ëå ¯®¤å®¤®¢ ª à¥è¥­¨î § ¤ ç. �®â®-
¢ïáì ª âãà­¨àã, èª®«ì­¨ª¨ ¯®­¥¢®«¥ ¯¥à¥áâ îâ ¢®á¯à¨­¨¬ âì ¬ â¥¬ â¨ªã
ª ª áãå®© èª®«ì­ë© ¯à¥¤¬¥â ¨«¨ «¨èì ª ª áà¥¤áâ¢® ¢ëç¨á«¥­¨©. �ç¥-
­¨ª¨ ­ ç¨­ îâ çã¢áâ¢®¢ âì áªàëâãî ªà á®âã ¨ £ à¬®­¨î ¬ â¥¬ â¨ç¥á-
ª¨å § ª®­®¬¥à­®áâ¥©, ã¢«¥ª îâáï â¥¬¨ ¢®§¬®¦­®áâï¬¨ ¯®§­ ­¨ï, ª®â®àë¥

676



®âªàë¢ ¥â ®¢« ¤¥­¨¥ ¬ â¥¬ â¨ª®©. � ¯ãáâì ¢ ¡®«ìè¨­áâ¢¥ á«ãç ¥¢ ¯à¥¤-
« £ ¥¬ë¥ § ¤ ç¨ ­¥ ï¢«ï¥âáï ­ ãç­ë¬¨ ¯à®¡«¥¬ ¬¨, ­® ¨å à¥è¥­¨¥ ãç¨â
¤¥â¥© ¬ëá«¨âì,   íâ® á ¬®¥ ¢ ¦­®¥, ç¥¬ã ¬ë ¬®¦¥¬ ­ ãç¨âì ¨å.

�®§¢à é ïáì ª ¯®¤­ïâ®© ¯à®¡«¥¬¥ ª®¬¯¥â¥­â­®áâ¨, âãà­¨à, ¯® ­ è¥¬ã
£«ã¡®ª®¬ã ã¡¥¦¤¥­¨î, á®§¤ ¥â ã­¨ª «ì­ãî ¢®§¬®¦­®áâì ®¤­®¢à¥¬¥­­®£®
¯à¨®¡à¥â¥­¨ï ª®¬¯¥â¥­â­®áâ¨ ¢á¥¬¨ ¥£® ãç áâ­¨ª ¬¨.

������������� �������� ��� ��������
������������������� ������� �����������

� «¥å®¢  �.�.
� â àáª¨© £®áã¤ àáâ¢¥­­ë© £ã¬ ­¨â à­®-¯¥¤ £®£¨ç¥áª¨© ã­¨¢¥àá¨â¥â

� § ­ì, ã«. � â àáâ ­, ¤. 2
�¥«.: (843)2929183, e-mail: tatuca@knet.ru

�®¢à¥¬¥­­ë© íâ ¯ à §¢¨â¨ï à®áá¨©áª®© á¨áâ¥¬ë ®¡à §®¢ ­¨ï å à ª-
â¥à¨§ã¥âáï áâà¥¬¨â¥«ì­® à §¢®à ç¨¢ îé¨¬¨áï ¨­­®¢ æ¨®­­ë¬¨ ¯à®æ¥á-
á ¬¨, ®à¨¥­â¨à®¢ ­­ë¬¨ ­  ¥ñ ¨­â¥£à æ¨î ¢ ¬¨à®¢®¥ ®¡à §®¢ â¥«ì­®¥
¯à®áâà ­áâ¢®. �à®¨áå®¤ïé¨¥ ¢ ¯¥¤ £®£¨ç¥áª®© â¥®à¨¨ ¨ ®¡à §®¢ â¥«ì­®©
¯à ªâ¨ª¥ áãé¥áâ¢¥­­ë¥ ¨§¬¥­¥­¨ï ­ ¯à ¢«¥­ë ­  £ à¬®­¨§ æ¨î à®áá¨©-
áª¨å ¨ § àã¡¥¦­ëå ®¡à §®¢ â¥«ì­ëå ¯à®£à ¬¬, à §¢¨â¨¥  ª ¤¥¬¨ç¥áª®©
¬®¡¨«ì­®áâ¨ áâã¤¥­â®¢ à®áá¨©áª¨å ¢ã§®¢ ¨ ®¡¥á¯¥ç¥­¨¥ ª®­¢¥àâ¨àã¥¬®áâ¨
®â¥ç¥áâ¢¥­­®£® ¢ëáè¥£® ®¡à §®¢ ­¨ï. � á¢ï§¨ á íâ¨¬  ªâã «ì­ë¬ áâ ­®-
¢¨âáï ®¡à é¥­¨¥ ª ¡¨«¨­£¢ «ì­®¬ã (¤¢ãï§ëç­®¬ã) ®¡ãç¥­¨î, ¯à¨ ª®â®à®¬
¨­®áâà ­­ë© ï§ëª ­ àï¤ã á à®¤­ë¬ ï§ëª®¬ ¢ëáâã¯ ¥â ª ª ¨­áâàã¬¥­â
¯®áâ¨¦¥­¨ï ¬¨à  á¯¥æ¨ «ì­ëå §­ ­¨© ¨ á ¬®®¡à §®¢ ­¨ï, ¬¥¦ªã«ìâãà-
­®£® ®¡é¥­¨ï ¨ ¯®«¨ªã«ìâãà­®£® ¢®á¯¨â ­¨ï. � àãá«¥ �®«®­áª®£® ¯à®-
æ¥áá  ®­® ï¢«ï¥âáï ­ ¤¥¦­®© ®á­®¢®© ¨­â¥à­ æ¨®­ «¨§ æ¨¨ à®áá¨©áª®£®
¢ëáè¥£® ®¡à §®¢ ­¨ï.

� ­ ç «  90-å £®¤®¢ XX ¢. ¡¨«¨­£¢ «ì­®¥ ®¡ãç¥­¨¥ ï¢«ï¥âáï ¢¥¤ãé¨¬
­ ¯à ¢«¥­¨¥¬ ®¡à §®¢ â¥«ì­®© ¯®«¨â¨ª¨ ¢® ¬­®£¨å áâà ­ å ¬¨à . �®¦­®
£®¢®à¨âì ® á«®¦¨¢è¨åáï ­ æ¨®­ «ì­ëå ¬®¤¥«ïå, â ª¨å ª ª ª ­ ¤áª ï,
 ¬¥à¨ª ­áª ï, £¥à¬ ­áª ï, ®¡ ®¡é¥¥¢à®¯¥©áª®© ª®­æ¥¯æ¨¨ ý�¢à®èª®« þ
(�.� àà¨ª, �.�à¨áâ, �.�¢¥­, �. �îà¬ ­, �.� ¬¬¥à«¨ ¨ ¤à.).

�¨«¨­£¢ «ì­®¥ ®¡ãç¥­¨¥ â ª¦¥ áâ «® ®¡ê¥ªâ®¬ ¯à¨áâ «ì­®£® ¢­¨¬ ­¨ï
¢ ¯®á«¥¤­¨¥ ¤¥áïâ¨«¥â¨ï ¯à®è«®£® ¢¥ª  ¢ �®áá¨¨. � àï¤ã á ªã«ìâãà­®-
®à¨¥­â¨à®¢ ­­ë¬¨, ¯à¨®¡à¥â îâ  ªâã «ì­®áâì ¯à¥¤¬¥â­®-®à¨¥­â¨à®¢ ­-
­ë¥ ¬®¤¥«¨, ¢ ª®â®àëå ¨­®áâà ­­ë© ï§ëª ¢ëáâã¯ ¥â ¢ ª ç¥áâ¢¥ áà¥¤áâ¢ 
¨§ãç¥­¨ï ¯à¥¤¬¥â , ­ ¯à¨¬¥à ¬ â¥¬ â¨ª¨.

�  ®á­®¢¥ ª®¬¯«¥ªá­®£® ¨§ãç¥­¨ï £¥­¥§¨á  ®â¥ç¥áâ¢¥­­®£® ¡¨«¨­£¢ «ì-
­®£® ®¡à §®¢ ­¨ï ¢ ª®­ªà¥â­ë© ¨áâ®à¨ç¥áª¨© ¯¥à¨®¤ á á¥à¥¤¨­ë XX ¢¥ª 
¤® ­ è¨å ¤­¥© ­ ¬¨ ¡ë«¨ ¢ë¤¥«¥­ë ¥£® ®á­®¢­ë¥ â¥­¤¥­æ¨¨ (á®æ¨ «ì­®-
¨áâ®à¨ç¥áª¨¥, ¯á¨å®«¨­£¢¨áâ¨ç¥áª¨¥, â¥®à¥â¨ª®-¬¥â®¤®«®£¨ç¥áª¨¥, ¬¥¦-
ªã«ìâãà­ë¥, â¥å­®«®£¨ç¥áª¨¥) ¨ á«¥¤ãîé¨¥ íâ ¯ë:

1947{1960 ££. | ¯¥à¨®¤ ­ ç «ì­®£® à §¢¨â¨ï ¡¨«¨­£¢ «ì­®£® ®¡à §®-
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¢ ­¨ï áà¥¤áâ¢ ¬¨ àãááª®£® ¨ ¨­®áâà ­­®£® ï§ëª®¢ ¢ á®¢¥âáª®© èª®«¥ ¯®á-
«¥¢®¥­­®£® ¯¥à¨®¤ ;

1961{1976 ££. | ¯¥à¨®¤ ¯®áâã¯ â¥«ì­®£® à §¢¨â¨ï â¥®à¨¨ ¨ ¯à ªâ¨ª¨
¤¢ãï§ëç­®£® ®¡à §®¢ ­¨ï (ã¢¥«¨ç¨¢ ¥âáï ª®«¨ç¥áâ¢® èª®« á ¯à¥¯®¤ ¢ -
­¨¥¬ àï¤  ¯à¥¤¬¥â®¢ ­  ¨­®áâà ­­ëå ï§ëª å, ­ ç¨­ ¥âáï ¯®¤£®â®¢ª  ¤¨¯-
«®¬¨à®¢ ­­ëå á¯¥æ¨ «¨áâ®¢ (¯¥¤ £®£®¢, ¢à ç¥©, ¨­¦¥­¥à®¢, áâà®¨â¥«¥© ¨
â.¯.) á® §­ ­¨¥¬ ¨­®áâà ­­®£® ï§ëª  ¤«ï à ¡®âë §  àã¡¥¦®¬);

1977{1987 ££. | ¯¥à¨®¤ áâ £­ æ¨¨ (¯à¥¤¬¥â­®¥ ®¡ãç¥­¨¥ ­  ¨­®áâà ­-
­®¬ ï§ëª¥ ãâà ç¨¢ ¥â á¢®î á ¬®áâ®ïâ¥«ì­®áâì ¨ áâ ­®¢¨âáï á®áâ ¢­®©
ç áâìî ã£«ã¡«¥­­®£® ¨§ãç¥­¨ï ¨­®áâà ­­®£® ï§ëª );

1988{2007 ££. | ¯¥à¨®¤  ªâã «¨§ æ¨¨ ¨ ¤ «ì­¥©è¥£® à §¢¨â¨ï ¡¨«¨­£-
¢ «ì­®£® ®¡ãç¥­¨ï. �¨«¨­£¢ «ì­®¥ ®¡à §®¢ ­¨¥ ¨ ¥£® áâàãªâãà­ë© ª®¬-
¯®­¥­â | ¡¨«¨­£¢ «ì­®¥ ®¡ãç¥­¨¥ | ¢ ­ áâ®ïé¨© ¯¥à¨®¤ ¨£à îâ à®«ì
¯¥¤ £®£¨ç¥áª®£® áà¥¤áâ¢  ¨­â¥à­ æ¨®­ «¨§ æ¨¨ à®áá¨©áª®£® ®¡à §®¢ ­¨ï.

� ¬¨ ¡ë«  à §à ¡®â ­  á®¢à¥¬¥­­ ï ª®­æ¥¯æ¨ï ¡¨«¨­£¢ «ì­®£® ®¡ãç¥-
­¨ï ¬ â¥¬ â¨ª¥ ¢ ¯¥¤ £®£¨ç¥áª®¬ ¢ã§¥, à¥ «¨§ãîé ï ¤¨¤ ªâ¨ç¥áª¨© ¯®-
â¥­æ¨ « ¢ëï¢«¥­­®£® ®â¥ç¥áâ¢¥­­®£® ®¯ëâ  ¤¢ãï§ëç­®£® ®¡à §®¢ ­¨ï. �á-
­®¢­ ï ¨¤¥ï ª®­æ¥¯æ¨¨ á®áâ®¨â ¢ â®¬, çâ® ¨­®áâà ­­ë© ï§ëª ( ­£«¨©áª¨©)
­ àï¤ã á à®¤­ë¬ (àãááª¨¬) ï§ëª®¬ ¬®¦¥â ¨á¯®«ì§®¢ âìáï, ª ª áà¥¤áâ¢®
ãç¥¡­®-¯®§­ ¢ â¥«ì­®© ¤¥ïâ¥«ì­®áâ¨ ¯® ®¢« ¤¥­¨î ¬ â¥¬ â¨ç¥áª¨¬¨ §­ -
­¨ï¬¨ ¢ ¯à®æ¥áá¥ ¯à®ä¥áá¨®­ «ì­®© ¯®¤£®â®¢ª¨ ¡ã¤ãé¨å ãç¨â¥«¥© ¬ â¥-
¬ â¨ª¨. �à¨ ¡¨«¨­£¢ «ì­®¬ ®¡ãç¥­¨¨ ¬ â¥¬ â¨ª¥ á­¨¬ ¥âáï ¯à®¡«¥¬ 
à §®¡é¥­­®áâ¨ ¬ëè«¥­¨ï ¨ à¥ç¨ ­  ¨­®áâà ­­®¬ ï§ëª¥, â ª ª ª áãé¥áâ-
¢ã¥â ­¥ï§ëª®¢®© ®¡ê¥ªâ ¯®§­ ­¨ï | ¬ â¥¬ â¨ç¥áª¨¥ ¯®­ïâ¨ï ¨ ¬ â¥¬ â¨-
ç¥áª¨¥ ¬¥â®¤ë, ¯®§­ ¢ â¥«ì­ ï ¤¥ïâ¥«ì­®áâì ®áãé¥áâ¢«ï¥âáï ¢ ¥¤¨­áâ¢¥
á à¥ç¥¢®© ¤¥ïâ¥«ì­®áâìî,   ãá¢®¥­¨¥ ¯à¥¤¬¥â­®£® á®¤¥à¦ ­¨ï ¯à®¨áå®¤¨â
®¤­®¢à¥¬¥­­® á ®¢« ¤¥­¨¥¬ áà¥¤áâ¢ ¬¨ ¥£® ¢ëà ¦¥­¨ï ­  à®¤­®¬ ¨ ¨­®-
áâà ­­®¬ ï§ëª å. � ª¦¥ ¡ë«¨ ãáâ ­®¢«¥­ë á¯¥æ¨ä¨ç¥áª¨¥ ¯à¨­æ¨¯ë ¡¨-
«¨­£¢ «ì­®£® ®¡ãç¥­¨ï ¬ â¥¬ â¨ª¥, ®¯à¥¤¥«¨¢è¨¥ ¥£® á®¤¥à¦ ­¨¥, ¬¥â®¤ë
¨ ä®à¬ë ®à£ ­¨§ æ¨¨, ¢ëï¢«¥­ë ¨ ®¡®á­®¢ ­ë áãé­®áâ­ë¥, áâàãªâãà­®-
á®¤¥à¦ â¥«ì­ë¥ ¨ äã­ªæ¨®­ «ì­ë¥ å à ªâ¥à¨áâ¨ª¨ ¡¨«¨­£¢ «ì­®© ¯à¥¤-
¬¥â­®© (¬ â¥¬ â¨ç¥áª®©) ª®¬¯¥â¥­æ¨¨ ¡ã¤ãé¥£® ãç¨â¥«ï, ª ª æ¥«¨ ¡¨-
«¨­£¢ «ì­®£® ®¡ãç¥­¨ï ¬ â¥¬ â¨ª¥. � §à ¡®â ­ë ªà¨â¥à¨¨ ®æ¥­ª¨ ãà®¢­ï
¥ñ à §¢¨â¨ï (¯à¥¤¬¥â­ë©, á¯¥æ¨ «ì­ë© ï§ëª®¢®© (¢ ®¡« áâ¨ àãááª®£® ¨  ­-
£«¨©áª®£® ï§ëª®¢), ¯¥¤ £®£¨ç¥áª¨©, ¬¥¦ªã«ìâãà­ë©).

�  ®á­®¢¥ ¯à¥¤«®¦¥­­®© ª®­æ¥¯æ¨¨ ¡ë«  áª®­áâàã¨à®¢ ­ , íªá¯¥à¨-
¬¥­â «ì­® ¯à®¢¥à¥­  ¨ ¢­¥¤à¥­  ¢ ®¡à §®¢ â¥«ì­ë© ¯à®æ¥áá ¯¥¤ £®£¨ç¥á-
ª®£® ¢ã§  ¤¨¤ ªâ¨ç¥áª ï ¬®¤¥«ì ¡¨«¨­£¢ «ì­®£® ®¡ãç¥­¨ï ¬ â¥¬ â¨ª¥.
� ¦­®© å à ªâ¥à¨áâ¨ª®© ¯®áâà®¥­­®© ¬®¤¥«¨ ï¢«ï¥âáï ¥ñ £¨¡ª®áâì, ª®-
â®à ï ¯®­¨¬ ¥âáï ª ª ¢®§¬®¦­®áâì  ¤ ¯â æ¨¨ ¤«ï ¤àã£¨å ï§ëª®¢ ¨ ¤¨á-
æ¨¯«¨­.
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�®¢¥¤¥­ç¥áª¨¥ ä ªâ®àë ¢á¥£¤  ãç¨âë¢ «¨áì ¢ á®æ¨ «ì­®-íª®­®¬¨ç¥á-
ª¨å ­ ãª å, ¢ ¨áá«¥¤®¢ ­¨ïå ï¢«¥­¨© ¨ ¯à®æ¥áá®¢ á®æ¨ «ì­®-íª®­®¬¨ç¥á-
ª®© ¯à¨à®¤ë. �¤­ ª®, ¨¬¥­­® ¢ â¥ç¥­¨¥ ¯®á«¥¤­¨å ¤¥áïâ¨«¥â¨© ¯à¨è«®
¯®­¨¬ ­¨¥ ¨ ¯à¨§­ ­¨¥ á¨áâ¥¬®®¡à §ãîé¥© à®«¨ ¯®¢¥¤¥­ç¥áª¨å ä ªâ®-
à®¢. �¬¥­­® ¢ íâ®â ¯¥à¨®¤ ®ä®à¬¨«¨áì â ª¨¥ ­ ãç­ë¥ ®¡« áâ¨ ª ª, ­ -
¯à¨¬¥à, ý¯®¢¥¤¥­ç¥áª ï íª®­®¬¨ª þ, ý¯®¢¥¤¥­ç¥áª¨¥ ä¨­ ­áëþ, ýíª®­®-
¬¨ç¥áª ï á®æ¨®«®£¨ïþ, ¨áå®¤ïé¨¥ ¨§ ®¡ê¥ªâ¨¢­®áâ¨ ¨ ¯¥à¢¨ç­®áâ¨ ¯®¢¥-
¤¥­ç¥áª¨å ä ªâ®à®¢. �®áª®«ìªã âà ¤¨æ¨®­­® â ª¨¥ ä ªâ®àë ¨§ãç «¨áì ¢
à ¬ª å á®æ¨®«®£¨¨, â® ¨¬¥­­® á®æ¨®«®£¨ç¥áª®¥ ®¡à §®¢ ­¨¥ ¤®«¦­® ¡ë«®
 ¤¥ª¢ â­® à¥ £¨à®¢ âì ­  ®â¬¥ç¥­­®¥ ¯à¨­æ¨¯¨ «ì­®¥ à áè¨à¥­¨¥ á¢®¥©
¬¨áá¨¨. �®¢à¥¬¥­­ë¥ á®æ¨®«®£¨ ®ª §ë¢ îâáï ¢®¢«¥ç¥­­ë¬¨ ¢ ¢¥áì á¯¥ªâà
á®æ¨ «ì­®-íª®­®¬¨ç¥áª®© ¤¥ïâ¥«ì­®áâ¨,   ­¥ â®«ìª® ¢ ¥£® ýªà ïþ ¢ ¢¨¤¥
â¥®à¥â¨ç¥áª¨å  ª ¤¥¬¨ç¥áª¨å ¨áá«¥¤®¢ ­¨© ¨ ¢ ¢¨¤¥ í¬¯¨à¨ç¥áª¨å á®æ¨®-
«®£¨ç¥áª¨å ®¯à®á®¢.

� á¢ï§¨ á íâ¨¬ ¨§¬¥­¨« áì à®«ì ¬ â¥¬ â¨ç¥áª®£® ª®¬¯®­¥­â  ¢ ¯à®-
ä¥áá¨®­ «ì­®¬ ®¡à §®¢ ­¨¨ á®æ¨®«®£ : ¨§ ®¡é¥ªã«ìâãà­®£® í«¥¬¥­â  £ã-
¬ ­¨â à­®£® ®¡à §®¢ ­¨ï ®­ áâ « (¤®«¦¥­ áâ âì) ª®­áâàãªâ¨¢­ë¬ ¯à®ä¥á-
á¨®­ «ì­ë¬ ¨­áâàã¬¥­â à¨¥¬. �®­¨¬ ­¨¥ à æ¨®­ «ì­®£® ®¡«¨ª  â ª®£®
¨­áâàã¬¥­â à¨ï ¢¯®«­¥ á«®¦¨«®áì §  ¢¥ª®¢ãî ¨áâ®à¨î ¯®¢¥¤¥­ç¥áª¨å (¡¨-
å¥©¢¨®à¨áâáª¨å) ¨áá«¥¤®¢ ­¨© ¢®®¡é¥ (¢ ¯á¨å®«®£¨¨, ¢ á®æ¨®«®£¨¨, ¢ ¡¨®-
«®£¨¨, ¢ ¯¥¤ £®£¨ª¥). �â® ¯à¥¦¤¥ ¢á¥£® ¢¥à®ïâ­®áâ­®-áâ â¨áâ¨ç¥áª¨¥ ¯®¤-
å®¤ë, ¬®¤¥«¨, ¬¥â®¤ë, ¬¥â®¤¨ª¨, ¨­ä®à¬ æ¨®­­ë¥ â¥å­®«®£¨¨, ¨á¯®«ì-
§ã¥¬ë¥ ¯à¨ á¡®à¥, ®¡à ¡®âª¥,  ­ «¨§¥, ¨­â¥à¯à¥â æ¨¨ ¯¥à¢¨ç­ëå ¯®¢¥-
¤¥­ç¥áª¨å ¤ ­­ëå. �¥®¡å®¤¨¬®áâì ãç¨âë¢ âì, ¨áá«¥¤®¢ âì ¨ ä®à¬¨à®-
¢ âì à §­ë¥ ¬¥âà¨ª¨,   â ª¦¥ à §­ë¥ ¨¤¥­â¨ä¨ª æ¨®­­ë¥ ¨ ª« áá¨ä¨ª -
æ¨®­­ë¥ ¯à¨§­ ª¨, ®¡ãá«®¢¨«  ­¥®¡å®¤¨¬®áâì ¯à¨¢«¥ç¥­¨ï ¬­®£®¬¥à­ëå
¢¥à®ïâ­®áâ­®-áâ â¨áâ¨ç¥áª¨å ¬®¤¥«¥©: £« ¢­ë¥ ª®¬¯®­¥­âë, ä ªâ®à­ë©
 ­ «¨§, ª ­®­¨ç¥áª¨¥ ª®àà¥«ïæ¨¨. �¥®¡å®¤¨¬®áâì à¥è âì à¥ «ì­ë¥ á®¢à¥-
¬¥­­ë¥ § ¤ ç¨ á®æ¨ «ì­®-íª®­®¬¨ç¥áª®£® á®¤¥à¦ ­¨ï ®¡ãá«®¢¨«  ­¥®¡å®-
¤¨¬®áâì ¢¢¥¤¥­¨ï ¢ á®æ¨®«®£¨ç¥áª®¥ ®¡à §®¢ ­¨¥ §­ ­¨© ¯® â¥®à¨¨ ¯« ­¨-
à®¢ ­¨ï íªá¯¥à¨¬¥­â , ¯® ¤¨áªà¨¬¨­ ­â­®¬ã ¨ ª« áâ¥à­®¬ã  ­ «¨§ã. �¯¥-
æ¨ä¨ª  ¯¥à¢¨ç­ëå ¤ ­­ëå, ®âà ¦ îé¨å ¯®¢¥¤¥­ç¥áª¨¥  á¯¥ªâë, ¯®âà¥¡®-
¢ «  ¨§ãç¥­¨ï â¥®à¨¨ ¨§¬¥à¥­¨©, ¬®¤¥«¥© ¨ ¬¥â®¤®¢ èª «¨à®¢ ­¨ï, ¬®¤¥-
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«¥© ¨ ¬¥â®¤®¢ ¯à®¢¥¤¥­¨ï íªá¯¥àâ¨§ ¨ ¤®áâ¨¦¥­¨ï á®£« á®¢ ­­®áâ¨ ¬­¥-
­¨©. �¯¥æ¨ «¨áâ ¬ ®ç¥¢¨¤¥­ ¨ ®¡ê¥¬ ®¡é¥¬ â¥¬ â¨ç¥áª®£® äã­¤ ¬¥­â ,
­  ª®â®à®¬ á ­¥®¡å®¤¨¬®áâìî à á¯®« £ îâáï ãª § ­­ë¥ ¯à®ä¥áá¨®­ «ì­®-
®à¨¥­â¨à®¢ ­­ë¥ ¬ â¥¬ â¨ç¥áª¨¥ ¤¨áæ¨¯«¨­ë. �¥à¥ç¥­ì ­¥®¡å®¤¨¬ëå á®-
¢à¥¬¥­­®¬ã á®æ¨®«®£ã ¬ â¥¬ â¨ç¥áª¨å §­ ­¨© ¬®¦­® ¡ë«® ¡ë ã¢¥«¨ç¨-
¢ âì ¨ ý¢è¨àìþ, ¨ ý¢£«ã¡ìþ. �®§­¨ª îé ï ®¡à §®¢ â¥«ì­ ï ¯à®¡«¥¬  á®-
áâ®¨â ¢ â®¬, ª ª ýã«®¦¨âìþ ¢á¥ ­¥®¡å®¤¨¬ë¥ §­ ­¨ï ¢ ãç¥¡­ë© ¯« ­ ý¯®
á®æ¨®«®£¨¨þ, ª ª ®¡¥á¯¥ç¨âì ãá¢®¥­¨¥ ãª § ­­ëå ¬ â¥¬ â¨ç¥áª¨å ãç¥¡­ëå
¤¨áæ¨¯«¨­ áâã¤¥­â ¬¨ | £ã¬ ­¨â à¨ï¬¨.

�¡à §®¢ â¥«ì­ ï ¯à ªâ¨ª  ¯à¥¤« £ ¥â àï¤ ¯®¤å®¤®¢ ª à §à¥è¥­¨î ãª -
§ ­­®© ¯à®¡«¥¬ë, ¯à¨ç¥¬ ­¥ª®â®àë¥ ¯®¤å®¤ë «¨èì á®§¤ îâ ¢¨¤¨¬®áâì
â ª®£® à §à¥è¥­¨ï,   ­¥ª®â®àë¥ ¯®¤å®¤ë ¯à®¡«¥¬ã ¤¥©áâ¢¨â¥«ì­® à §à¥-
è îâ.

� ¨¡®«¥¥ à á¯à®áâà ­¥­­ë¬ ¨§ ¯®¤å®¤®¢ ¯¥à¢®£® ¢¨¤  (¨§ ¯®¤å®¤®¢,
á®§¤ îé¨å ¢¨¤¨¬®áâì à §à¥è¥­¨ï ¯à®¡«¥¬ë) ï¢«ï¥âáï ýãá¨«¥­¨¥þ ¬ â¥-
¬ â¨ç¥áª®£® ª®¬¯®­¥­â  §  áç¥â ã¢¥«¨ç¥­¨ï ª®«¨ç¥áâ¢  ¯à®ä¥áá¨®­ «ì­®-
®à¨¥­â¨à®¢ ­­ëå ¬ â¥¬ â¨ç¥áª¨å ¤¨áæ¨¯«¨­, ª ¦¤ ï ¨§ ª®â®àëå ¨¬¥¥â
­¥¡®«ìè®© ®¡ê¥¬ (®¤¨­-¤¢  ªà¥¤¨â  ECTS), ¨¬¥¥â ®§­ ª®¬¨â¥«ì­ë© å -
à ªâ¥à, ­¥ âà¥¡ã¥â ®¡é¥¬ â¥¬ â¨ç¥áª¨å ®á­®¢ ¢ ¢¨¤¥, ¯à¥¦¤¥ ¢á¥£®, ¬ â¥-
¬ â¨ç¥áª®£®  ­ «¨§  ¨ «¨­¥©­®©  «£¥¡àë. � ­­ë© ¯®¤å®¤ ï¢«ï¥âáï ¢¯®«­¥
íää¥ªâ¨¢­ë¬ ¢ à ¬ª å â.­. ý¡¨§­¥á-®¡à §®¢ ­¨ïþ, â.¥. ¢ à ¬ª å â®© ¨«¨
¨­®© á¨áâ¥¬ë ¯®«ãç¥­¨ï ¢â®à®£® ¢ëáè¥£® ®¡à §®¢ ­¨ï ­  ¡ §¥ ¯¥à¢®£®
¢ëáè¥£® á ¤®áâ â®ç­ë¬ ®¡é¥¬ â¥¬ â¨ç¥áª¨¬ äã­¤ ¬¥­â®¬ (­ ¯à¨¬¥à, ¯®-
«ãç¥­¨¥ áâ¥¯¥­¨ ýMBAþ ­  ¡ §¥ ¢ëáè¥£® ¨­¦¥­¥à­®£® ®¡à §®¢ ­¨ï). �¥-
 «¨§ æ¨ï ¦¥ ãª § ­­®£® ¯®¤å®¤  ¢ à ¬ª å ¯¥à¢®£® ¢ëáè¥£® ®¡à §®¢ ­¨ï
¢¥áì¬  ­¥£ â¨¢­® áª §ë¢ ¥âáï ­  ¯à®ä¥áá¨®­ «ì­®¬ ª ç¥áâ¢¥ ¢ë¯ãáª­¨-
ª®¢, ¤¥« ï ¨å ¡¥á¯®¬®é­ë¬¨ ¯à¨ ­¥®¡å®¤¨¬®áâ¨  ­ «¨§  ­®¢ëå á¨âã æ¨©,
¯à®¡«¥¬, § ¤ ç.

� ¨¡®«¥¥ íää¥ªâ¨¢­ë¬ ¨§ ¯®¤å®¤®¢ ¢â®à®£® ¢¨¤  (¨§ ¯®¤å®¤®¢, à §à¥-
è îé¨å ¯à®¡«¥¬ã) ï¢«ï¥âáï ä®à¬¨à®¢ ­¨¥ ®¡à §®¢ â¥«ì­®© âà ¥ªâ®à¨¨
¯à®ä¥áá¨®­ «ì­®£® á®æ¨®«®£  ­  ¡ §¥ ¤¢ãåãà®¢­¥¢®© á¨áâ¥¬ë ý¡ ª « ¢à-
¬ £¨áâàþ, £¤¥ ¡ ª « ¢à¨ â ¨¬¥¥â ¨­ä®à¬ æ¨®­­®-¬ â¥¬ â¨ç¥áªãî ­ ¯à ¢-
«¥­­®áâì (­ ¯à¨¬¥à, ¯® ¯à¨ª« ¤­®© ¬ â¥¬ â¨ª¥ ¨ ¨­ä®à¬ â¨ª¥),   ¬ £¨áâ-
à âãà  à¥ «¨§ã¥âáï ¢ à ¬ª å ¬ £¨áâ¥àáª®© ¯à®£à ¬¬ë á®æ¨®«®£¨ç¥áª®©
­ ¯à ¢«¥­­®áâ¨ (­ ¯à¨¬¥à, ¯® á®æ¨®«®£¨ç¥áª¨¬ ¨ ¬ àª¥â¨­£®¢ë¬ ¨áá«¥¤®-
¢ ­¨ï¬ ¨ á®æ¨®¨­¦¨­¨à¨­£ã). � à¥§ã«ìâ â¥ ¯à®å®¦¤¥­¨ï â ª®© ®¡à §®¢ -
â¥«ì­®© âà ¥ªâ®à¨¨ ¢ë¯ãáª­¨ª ¯à¨®¡à¥â ¥â §­ ­¨ï, ã¬¥­¨ï ¨ ­ ¢ëª¨, ¯®-
§¢®«ïîé¨¥ ®¡¥á¯¥ç¨¢ âì ¯à¨­æ¨¯ë ­ ãç­®© ®¡®á­®¢ ­­®áâ¨ ¯à¨ ¯à®¢¥¤¥-
­¨¨ á®æ¨®«®£¨ç¥áª¨å ¨áá«¥¤®¢ ­¨©, ¯®§¢®«ïîé¨¥ á¨áâ¥¬­® ¨á¯®«ì§®¢ âì
®á­®¢­ë¥ ¬ â¥¬ â¨ç¥áª¨¥ ¬®¤¥«¨ ¨ ¬¥â®¤ë, ¯®§¢®«ïîé¨¥ ä®à¬¨à®¢ âì
¨­ä®à¬ æ¨®­­®-¬ â¥¬ â¨ç¥áª¨© ¨­áâàã¬¥­â à¨© ¤«ï ¨áá«¥¤®¢ ­¨ï ª®­-
ªà¥â­®© ¯à®¡«¥¬ë á®æ¨®«®£¨ç¥áª®£® á®¤¥à¦ ­¨ï. �ç¥¢¨¤­®, çâ® ¨¬¥­­®
â ª®© ¯ãâì ¯®§¢®«ï¥â à¥ «¨§®¢ âì ¯¥àá¯¥ªâ¨¢­ë¥ âà¥¡®¢ ­¨ï £®áã¤ àáâ-
¢¥­­ëå ®¡à §®¢ â¥«ì­ëå áâ ­¤ àâ®¢ ­®¢®£® ¯®ª®«¥­¨ï.

680



� ��������� �������������� ����������
��������� ������������

�¥­ è¥­ª® �.�., �®áâà¨ª®¢  �.�.
�®áá¨©áª¨© �­¨¢¥àá¨â¥â ¤àã¦¡ë ­ à®¤®¢

�®áá¨ï, £. �®áª¢ , 117198, ã«. �¨ª«ãå®-� ª« ï, 6
e-mail: nvostrikova@rambler.ru

� ­ áâ®ïé¥¥ ¢à¥¬ï ¢á¥ ¡®«¥¥  ªâã «ì­ë¬¨ áâ ­®¢ïâáï ¯à®â¨¢®à¥ç¨ï
¬¥¦¤ã æ¥«ï¬¨ ¨ § ¤ ç ¬¨ ®¡é¥£® áà¥¤­¥£® ®¡à §®¢ ­¨ï ¨ ®¡ê¥ªâ¨¢­ë¬¨
âà¥¡®¢ ­¨ï¬¨, ¯à¥¤êï¢«ï¥¬ëå ¢ã§ ¬¨ ª  ¡¨âãà¨¥­â ¬ ¨ áâã¤¥­â ¬ ¬« ¤-
è¨å ªãàá®¢. � ª®¥ ¯à®â¨¢®à¥ç¨¥ ¢ëà ¦ ¥âáï ¢ â®¬, çâ® ¢ ¢ã§ë § ç¨á-
«ïîâáï  ¡¨âãà¨¥­âë, ãà®¢¥­ì ¨ ª ç¥áâ¢® ¯®¤£®â®¢ª¨ ª®â®àëå à §­ïâáï ¢
§­ ç¨â¥«ì­® ¡®«¥¥ è¨à®ª¨å ¯à¥¤¥« å, ç¥¬ íâ® ¡ë«® ¢ ¯à¥¤ë¤ãé¨¥ £®¤ë.
� ª¨¬ ®¡à §®¬, ¯à¥¯®¤ ¢ â¥«¨ ¢ã§®¢ áâ «ª¨¢ îâáï á ¯à®¡«¥¬®© ª ç¥áâ¢¥­-
­®© à¥ «¨§ æ¨¨ ®¡à §®¢ â¥«ì­ëå ¯à®£à ¬¬ ¢ëáè¥£® ®¡à §®¢ ­¨ï ¢ ¢¥áì¬ 
­¥®¤­®à®¤­®© áâã¤¥­ç¥áª®©  ã¤¨â®à¨¨.

�à¥®¤®«¥­¨î ãª § ­­®£® ¯à®â¨¢®à¥ç¨ï ¢® ¬­®£®¬ á¯®á®¡áâ¢ã¥â è¨à®-
ª®¬ áèâ ¡­®¥ ¢§ ¨¬®¤¥©áâ¢¨¥ áà¥¤­¥© ¨ ¢ëáè¥© èª®«ë ¢ ¢®¯à®á å ã«ãç-
è¥­¨ï ª ç¥áâ¢  ¯®¤£®â®¢ª¨ ¢ë¯ãáª­¨ª®¢ ª ¤ «ì­¥©è¥© ãç¥¡¥ ¢ ¢ã§¥ ¯®
®¡é¥®¡à §®¢ â¥«ì­ë¬ ¤¨áæ¨¯«¨­ ¬ ®á­®¢­ëå ®¡à §®¢ â¥«ì­ëå ¯à®£à ¬¬
¢ëáè¥£® ¯à®ä¥áá¨®­ «ì­®£® ®¡à §®¢ ­¨ï,   â ª¦¥ ¢ ¢®¯à®á å  ¤ ¯â æ¨¨
¢ë¯ãáª­¨ª®¢ èª®« ª ®á®¡¥­­®áâï¬ ®à£ ­¨§ æ¨¨ ãç¥¡­®£® ¯à®æ¥áá  ¢ ¢ã§ å.

�¥â¢ïé ïáï áâàãªâãà  ®¡à §®¢ â¥«ì­ëå ¯à®£à ¬¬ ¨ ãç¥¡­ëå ¯« ­®¢,
ç áâì ¨§ ª®â®àëå ¯à¥¥¬áâ¢¥­­ë âà¥¡®¢ ­¨ï¬, ãç¨âë¢ îé¨¬ ®á®¡¥­­®áâ¨
â®© ¨«¨ ¨­®© ®¡« áâ¨ ¢ëáè¥£® ®¡à §®¢ ­¨ï, ¨ çà¥§¬¥à­ ï ¤¨ää¥à¥­æ¨ -
æ¨ï ­  èª®«ì­®¬ ãà®¢­¥ ®£à ­¨ç¨¢ ¥â ¢ë¡®à ¡ã¤ãé¥© ¯à®ä¥áá¨¨ ¢ë¯ãáª-
­¨ª ¬¨ èª®«ë. � á¨«ã ­ àãè¥­¨ï âà ¤¨æ¨®­­®£® å à ªâ¥à  ¢§ ¨¬®¤¥©áâ-
¢¨ï áà¥¤­¥© ¨ ¢ëáè¥© èª®«ë á¢®¥ ®¡ãç¥­¨¥ ¢ ¢ã§¥ áâã¤¥­âë ­ ç¨­ îâ á
à §­ëå áâ àâ®¢ëå ¯®§¨æ¨©. � ª¨¥ ¨§¬¥­¥­¨ï ¢ á¨áâ¥¬¥ ®¡à §®¢ ­¨ï ¯à¨-
¢®¤ïâ ª ­ àãè¥­¨ï¬ ¯à¥¥¬áâ¢¥­­®áâ¨ ¬¥¦¤ã áà¥¤­¨¬ (¯®«­ë¬) ®¡é¨¬ ®¡-
à §®¢ ­¨¥¬ ¨ ®¡é¥®¡à §®¢ â¥«ì­®© ª®¬¯®­¥­â®© ¢ëáè¥£® ¯à®ä¥áá¨®­ «ì-
­®£® ®¡à §®¢ ­¨ï.

�®íâ®¬ã ­¥®¡å®¤¨¬® ãá¨«¨âì äã­¤ ¬¥­â «ì­ãî á®áâ ¢«ïîéãî èª®«ì-
­®£® ®¡à §®¢ ­¨ï ç áâìî, ª®â®à®© ï¢«ï¥âáï ¬ â¥¬ â¨ç¥áª®¥ ®¡à §®¢ ­¨¥,
­¥ â®«ìª® ®âà ¦ îé¥¥ ¨áâ®à¨î à §¢¨â¨ï ç¥«®¢¥ç¥áª®© ¬ëá«¨, ­® ¨ á¯®-
á®¡áâ¢ãîé¥¥ ®¢« ¤¥­¨î ®¡é¥ç¥«®¢¥ç¥áª¨¬¨ æ¥­­®áâï¬¨.

�ª«îç¥­¨¥ ¢ £ã¬ ­¨â à­®¥ ®¡à §®¢ ­¨¥ ¢ëáè¥© èª®«ë ¬ â¥¬ â¨ç¥á-
ª¨å ¨ ¥áâ¥áâ¢¥­­®­ ãç­ëå ¤¨áæ¨¯«¨­ á®¯àï¦¥­® á® á«®¦­®áâï¬¨ ¢ á¨«ã
­®¢¨§­ë ¨ á¯¥æ¨ä¨ç­®áâ¨ ¯®¤å®¤®¢ ª à¥è¥­¨î ¢®§­¨ª îé¨å ¯à¨ íâ®¬
¯à®¡«¥¬. �à ªâ¨ç¥áª ï à¥ «¨§ æ¨ï ã­¨¢¥àá¨â¥âáª®£® ®¡à §®¢ ­¨ï áâã-
¤¥­â®¢ | £ã¬ ­¨â à¨¥¢ ¢ ®¡« áâ¨ ¢ëáè¥© ¬ â¥¬ â¨ª¨ ¤®«¦­  ®¯¨à âìáï
­  ¤¨¤ ªâ¨ç¥áª¨© ¯à¨­æ¨¯ æ¥«®áâ­®áâ¨, âà¥¡ãîé¨© ®¯à¥¤¥«¥­­®© § ¢¥à-
è¥­­®áâ¨ á¨áâ¥¬ë §­ ­¨©, ¢ ®â«¨ç¨¥ ®â äà £¬¥­â à­®áâ¨ èª®«ì­ëå ¯à®-
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£à ¬¬.
� ª¨¬ ®¡à §®¬, áãé­®áâì ¬ â¥¬ â¨ç¥áª®£® ®¡à §®¢ ­¨ï á¯¥æ¨ «¨áâ®¢

£ã¬ ­¨â à­®£® ¯à®ä¨«ï á®áâ®¨â ¢ â®¬, çâ®¡ë ¯®ª § âì áâã¤¥­â ¬ ®á­®¢ë
¨ ¯à¨­æ¨¯ë, ¤¥« îé¨¥ ¬ â¥¬ â¨ªã ­¥®¡å®¤¨¬®© ç áâìî £ã¬ ­¨â à­®£®
§­ ­¨ï ª ª ¢ ¦­®© á®áâ ¢«ïîé¥© ®¡é¥ç¥«®¢¥ç¥áª®© ªã«ìâãàë.

�®à¬¨à®¢ ­¨¥ æ¥«®áâ­®© ª àâ¨­ë ¬¨à  ¯à¨ ®¡ãç¥­¨¨ áâã¤¥­â®¢ | £ã-
¬ ­¨â à¨¥¢ ¬ â¥¬ â¨ª¥ á®¯àï¦¥­® á àï¤®¬ âàã¤­®áâ¥©. � ¯à¨¬¥à, ®£à -
­¨ç¥­­®áâì ãç¥¡­®£® ¢à¥¬¥­¨ ¨ ¯á¨å®«®£¨ç¥áª¨¥ á«®¦­®áâ¨ ¢®á¯à¨ïâ¨ï
ãç é¨¬¨áï á à §­ë¬¨ áª«®­­®áâï¬¨ ¨ á¯®á®¡­®áâï¬¨ ­®¢ëå, ç áâ®  ¡-
áâà ªâ­ëå, ¯®­ïâ¨© ¨ ®¡à §®¢. �®íâ®¬ã â ª ¢ ¦¥­ ¢®¯à®á ® â®¬, ª ª
¯à¥¯®¤ ¢ âì ¬ â¥¬ â¨ªã £ã¬ ­¨â à¨ï¬.

� â¥¬ â¨ç¥áª ï ¯®¤£®â®¢ª  £ã¬ ­¨â à¨¥¢ ¤®«¦­  ¢ª«îç âì ¢ á¥¡ï
äã­¤ ¬¥­â «ì­ë¥ ¬ â¥¬ â¨ç¥áª¨¥ ª®­æ¥¯æ¨¨,   â ª¦¥ ¯à¨ª« ¤­ë¥  á-
¯¥ªâë ¬ â¥¬ â¨ª¨, £¤¥ ¬ â¥¬ â¨ç¥áª¨¥ ¯®­ïâ¨ï ¨ ¬¥â®¤ë ¢ëáâã¯ îâ ª ª
áà¥¤áâ¢  à¥è¥­¨ï § ¤ ç. � ª ï ¯®¤£®â®¢ª  ¤®«¦­  á¯®á®¡áâ¢®¢ âì ¯®­¨-
¬ ­¨î â®£®, çâ® ¯à¨ ®á¢®¥­¨¨ ¬¨à  ¨¤¥ «ì­ëå áãé­®áâ¥© á ­¨¬¨ ¬®¦­®
à ¡®â âì â®«ìª® «®£¨ç¥áª¨¬¨ ¬¥â®¤ ¬¨. �â® ¯®¬®¦¥â £ã¬ ­¨â à­®-
®¡à §®¢ ­­ë¬ «î¤ï¬ «®£¨ç¥áª¨ £à ¬®â­® ä®à¬¨à®¢ âì ­®¢ë¥ ¯®­ïâ¨ï,
áâà®¨âì ­¥¯à®â¨¢®à¥ç¨¢ë¥ ª« áá¨ä¨ª æ¨¨, ®â¤¥«ïâì áãé¥áâ¢¥­­ë¥ ¯à¨-
§­ ª¨ ®â ­¥áãé¥áâ¢¥­­ëå.

�ãàá ¢ëáè¥© ¬ â¥¬ â¨ª¨ ­  £ã¬ ­¨â à­ëå á¯¥æ¨ «ì­®áâïå ¤®«¦¥­
¡ëâì  ¤ ¯â¨à®¢ ­, ¨áå®¤ï, ¯à¥¦¤¥ ¢á¥£®, ¨§ «®£¨ª¨ ¨ ­ §­ ç¥­¨ï ®á­®¢­®©
á¯¥æ¨ «ì­®áâ¨. �á®¡®¥ ¢­¨¬ ­¨¥ ¤®«¦­® ã¤¥«ïâìáï ï§ëªã ¬ â¥¬ â¨ª¨,
ª®â®àë© á«ã¦¨â áà¥¤áâ¢®¬ ï§ëª®¢®£® à §¢¨â¨ï ãç é¨åáï, ãç¨â áâã¤¥­â®¢
ª®à®âª®, £à ¬®â­® ¨ â®ç­® ä®à¬ã«¨à®¢ âì á¢®¨ ¬ëá«¨.

��������� � ���������������
����������������, ������������, ý�������þ

� ������

�¥­ è¥­ª® �.�.
�®áá¨©áª¨© ã­¨¢¥àá¨â¥â ¤àã¦¡ë ­ à®¤®¢

e-mail: vsenashenko@mail.ru
�à¥§¨¤¥­â �®áá¨©áª®© �¥¤¥à æ¨¨ 24.10.2007 £. ¯®¤¯¨á « �¥¤¥à «ì­ë©

§ ª®­ ü 232 ý� ¢­¥á¥­¨¨ ¨§¬¥­¥­¨© ¢ ®â¤¥«ì­ë¥ § ª®­®¤ â¥«ì­ë¥  ªâë
�®áá¨©áª®© �¥¤¥à æ¨¨ (¢ ç áâ¨ ãáâ ­®¢«¥­¨ï ãà®¢­¥© ¢ëáè¥£® ¯à®ä¥áá¨®-
­ «ì­®£® ®¡à §®¢ ­¨ï)þ. � á®®â¢¥âáâ¢¨¨ á ¯à¨­ïâë¬ § ª®­®¬ ¢ �®áá¨©áª®©
�¥¤¥à æ¨¨ ãáâ ­ ¢«¨¢ îâáï á«¥¤ãîé¨¥ ãà®¢­¨ ¢ëáè¥£® ¯à®ä¥áá¨®­ «ì-
­®£® ®¡à §®¢ ­¨ï:

{ ¢ëáè¥¥ ¯à®ä¥áá¨®­ «ì­®¥ ®¡à §®¢ ­¨¥, ¯®¤â¢¥à¦¤ ¥¬®¥ ¯à¨á¢®¥-
­¨¥¬ «¨æã, ãá¯¥è­® ¯à®è¥¤è¥£® ¨â®£®¢ãî  ââ¥áâ æ¨î, ª¢ «¨ä¨ª -
æ¨¨ (áâ¥¯¥­¨) ý¡ ª « ¢àþ | ¡ ª « ¢à¨ â;
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{ ¢ëáè¥¥ ¯à®ä¥áá¨®­ «ì­®¥ ®¡à §®¢ ­¨¥, ¯®¤â¢¥à¦¤ ¥¬®¥ ¯à¨á¢®¥-
­¨¥¬ «¨æã, ãá¯¥è­® ¯à®è¥¤è¥£® ¨â®£®¢ãî  ââ¥áâ æ¨î, ª¢ «¨ä¨ª -
æ¨¨ (áâ¥¯¥­¨) ýá¯¥æ¨ «¨áâþ ¨«¨ ª¢ «¨ä¨ª æ¨¨ (áâ¥¯¥­¨) ý¬ £¨áâàþ
| ¯®¤£®â®¢ª  á¯¥æ¨ «¨áâ  ¨«¨ ¬ £¨áâà âãà .

�¥áì¬  áãé¥áâ¢¥­­ë¬ áâ ­®¢¨âáï â®, çâ® ª ª®¬¯¥â¥­æ¨¨ �à ¢¨â¥«ìáâ¢ 
�� ¢ ®¡« áâ¨ ¢ëáè¥£® ¯à®ä¥áá¨®­ «ì­®£® ®¡à §®¢ ­¨ï ®â­®á¨âáï: ãáâ -
­®¢«¥­¨¥ �¥à¥ç­ï ­ ¯à ¢«¥­¨© ¯®¤£®â®¢ª¨ (á¯¥æ¨ «ì­®áâ¥©), ¯® ª®â®-
àë¬ ¬®£ãâ ¡ëâì ãáâ ­®¢«¥­ë ¨­ë¥ ­®à¬ â¨¢­ë¥ áà®ª¨ ®á¢®¥­¨ï ���
��� (¯à®£à ¬¬ ¡ ª « ¢à¨ â , ¬ £¨áâà âãàë ¨ ¯®¤£®â®¢ª¨ á¯¥æ¨ «¨áâ®¢).
ãâ¢¥à¦¤¥­¨¥ �¥à¥ç­ï ­ ¯à ¢«¥­¨© ¯®¤£®â®¢ª¨ (á¯¥æ¨ «ì­®áâ¥©) ¢ëáè¥£®
¯à®ä¥áá¨®­ «ì­®£® ®¡à §®¢ ­¨ï, ¯®¤â¢¥à¦¤ ¥¬®£® ¯à¨á¢®¥­¨¥¬ «¨æã, ª¢ -
«¨ä¨ª æ¨¨ (áâ¥¯¥­¨) ýá¯¥æ¨ «¨áâþ.

� ª á«¥¤ã¥â ¨§  ­ «¨§  ¨§¬¥­¥­¨© ¢ ®¡à §®¢ â¥«ì­®¬ § ª®­®¤ â¥«ìáâ¢¥
¨ ¬ ª¥â  ���� ��� ¢ ¡«¨¦ ©è¨¥ £®¤ë ¢ ¢ëáè¥¬ ®¡à §®¢ ­¨¨ ¡ã¤¥â ¯à®-
¨áå®¤¨âì § ¬¥é¥­¨¥ á¯¥æ¨ «ì­®áâ¥© ¯® ¤¢ã¬ ­ ¯à ¢«¥­¨ï¬:

{ ä®à¬¨à®¢ ­¨¥ ¬ áá®¢®£® ¡ ª « ¢à¨ â  ¨ ¯¥à¥å®¤ ­  4-å «¥â­¨¥ ¯à®-
£à ¬¬ë ¢ëáè¥£® ®¡à §®¢ ­¨ï;

{ ä®à¬¨à®¢ ­¨¥ ¬ £¨áâà âãàë ª ª ®¡à §®¢ â¥«ì­®£® ¨­áâ¨âãâ  í«¨â-
­®£® ¢ëáè¥£® ®¡à §®¢ ­¨ï á ®£à ­¨ç¥­­®© ¤®áâã¯­®áâìî.

�ç¥¢¨¤­ë¬¨ § ¤ ç ¬¨ ¤¢ãåãà®¢­¥¢®© ¯®¤£®â®¢ª¨ áâ ­®¢ïâáï: ã¤¥è¥-
¢¨âì ¯à®æ¥áá ¯®¤£®â®¢ª¨, ¨¡® ¬®«®¤ë¥ «î¤¨ ¡ã¤ãâ ãç¨âìáï , ª ª ¯à ¢¨«®,
ç¥âëà¥ £®¤  ¢¬¥áâ® ¯ïâ¨; ¡ëáâà® ¯®¤£®â®¢¨âì ã§ª®£® á¯¥æ¨ «¨áâ , á¯®-
á®¡­®£® ¢ ª®à®âª¨¥ áà®ª¨  ¤ ¯â¨à®¢ âìáï ª ãá«®¢¨ï¬ ¯à®ä¥áá¨®­ «ì­®©
¤¥ïâ¥«ì­®áâ¨; á¬ï£ç¨âì ¯à®¡«¥¬ã ãáâ à¥¢ ­¨ï §­ ­¨©; ®¡¥á¯¥ç¨âì ¬®¡¨«ì-
­®áâì áâã¤¥­â®¢,   § â¥¬ ¨ ª¢ «¨ä¨æ¨à®¢ ­­®© à ¡®ç¥© á¨«ë ¯® áâà ­ ¬
¨ ª®­â¨­¥­â ¬; ®¡¥á¯¥ç¨âì ¬ áá®¢®áâì ¢ëáè¥£® ®¡à §®¢ ­¨ï, ª®â®à®¥ ­¥
¬®¦¥â ¡ëâì ®ç¥­ì ¤®à®£¨¬, ¨¡® ¨ á¥£®¤­ï ­ ¨¡®«¥¥ à §¢¨âë¥ áâà ­ë âà -
âïâ ­  ®¡à §®¢ ­¨¥ ­¥ ¬¥­¥¥ 5{6% á¢®¥£® ���, ¨§ ª®â®àëå ¢ áà¥¤­¥¬ 20%
¢ë¤¥«ï¥âáï ­  ¢ëáè¥¥ ®¡à §®¢ ­¨¥.

�¬¥áâ¥ á â¥¬ ¤¢ãåãà®¢­¥¢ãî áâàãªâãàã ®¡à §®¢ â¥«ì­ëå ¯à®£à ¬¬ ®â-
«¨ç ¥â ¯à®ä¥áá¨®­ «ì­ ï ­¥§ ¢¥àè¥­­®áâì, á­¨¦¥­¨¥ ãà®¢­ï äã­¤ ¬¥­-
â «ì­®áâ¨ ¨ ­ ãç­®áâ¨ ®¡à §®¢ ­¨ï, á­¨¦¥­¨¥ ª ç¥áâ¢  ®¡à §®¢ ­¨ï,   ¢¢¥-
¤¥­¨¥ ¡ ª « ¢à¨ â  ¢ ®âàë¢¥ ®â ®¡à §®¢ â¥«ì­ëå ¯à®£à ¬¬ ¯®¤£®â®¢ª¨
á¯¥æ¨ «¨áâ®¢ ®§­ ç ¥â ¯¥à¥¬¥é¥­¨¥ æ¥«¥© ¨ § ¤ ç ��� ¢ á¨áâ¥¬ã ���.

�â® ª á ¥âáï á®§¤ ­¨ï �¡é¥¥¢à®¯¥©áª®£® ¯à®áâà ­áâ¢  ¢ëáè¥£® ®¡à -
§®¢ ­¨ï, â® íâ®, ¯à¥¦¤¥ ¢á¥£®, ¯®¯ëâª  ¯à¨á¯®á®¡¨âìáï ª ¬¨àã £«®¡ «¨§ -
æ¨¨ ¯ãâ¥¬ ä®à¬¨à®¢ ­¨ï àë­®ç­®© ®¡à §®¢ â¥«ì­®© áà¥¤ë, ª®£¤  ¢ã§ë,
ä ªã«ìâ¥âë, ¯à¥¯®¤ ¢ â¥«¨, áâã¤¥­âë ¬®£ãâ ¢¥áâ¨ á¥¡ï ª ª ¯à¥¤¯à¨­¨¬ -
â¥«¨. � ¯®íâ®¬ã ®¡é¥¥¢à®¯¥©áª®¥ ¯à®áâà ­áâ¢® ¢ëáè¥£® ®¡à §®¢ ­¨ï |
ïàª¨© ¯à¨¬¥à ä®à¬¨à®¢ ­¨ï ¬¥¦¤ã­ à®¤­®© ¯à¥¤¯à¨­¨¬ â¥«ìáª®© ¨­-
äà áâàãªâãàë ¢ áä¥à¥ ¢ëáè¥£® ®¡à §®¢ ­¨ï.

�â¥ç¥áâ¢¥­­ ï á¨áâ¥¬  ®¡à §®¢ ­¨ï à á¯®« £ ¥â ¤®áâ â®ç­ë¬ ¯®â¥­æ¨-
 «®¬ ¤«ï ¢ëà ¡®âª¨ à®áá¨©áª®© ®¡à §®¢ â¥«ì­®© ¬®¤¥«¨. � ¬ë ¤®«¦­ë
£®¢®à¨âì ® á®¡áâ¢¥­­®¬ ®¡à §®¢ â¥«ì­®¬ ®¯ëâ¥ ­  á¢®ñ¬ ï§ëª¥, ­® ¯à¨
íâ®¬ ¯®­ïâ­®¬ ­¥ â®«ìª® á ¬¨¬ á¥¡¥, ­® ¨ ¢­¥è­¥¬ã ¬¨àã.
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���������� ����� � �����������

�®«®¤®¢  �.�.
�®¥­­ ï  ª ¤¥¬¨ï � ª¥â­ëå �®©áª áâà â¥£¨ç¥áª®£® ­ §­ ç¥­¨ï

¨¬¥­¨ �¥âà  �¥«¨ª®£®
�®áá¨ï, 117321, £. �®áª¢ , ã«. �à®äá®î§­ ï, 142, ª®à¯. 2, ª¢.74

�¥«.: (495)3383223, e-mail: esolodova@rambler.ru

� ­ áâ®ïé¥¥ ¢à¥¬ï ¢ëáè¨¥ ãç¥¡­ë¥ § ¢¥¤¥­¨ï ¢­®áïâ ®á­®¢­®© ¢ª« ¤
¢ à §¢¨â¨¥ ­ ãç­®-¨áá«¥¤®¢ â¥«ìáª®© ¤¥ïâ¥«ì­®áâ¨ ¢ �®áá¨¨. ý�®à¬¨à®-
¢ ­¨¥ ­®¢ëå §­ ­¨© ¯à®¨áå®¤¨â ¨¬¥­­® ¢ ã­¨¢¥àá¨â¥â å. . . �à®¤¢¨¦¥­¨¥
§­ ­¨©, á£¥­¥à¨à®¢ ­­ëå ¢ ã­¨¢¥àá¨â¥â¥, ­ ç¨­ ¥âáï á â®£®, çâ® ¯à®ä¥á-
á®à ¢å®¤¨â ¢  ã¤¨â®à¨î ¨ ¡®«ìè®©  ã¤¨â®à¨¨ à ááª §ë¢ ¥â ¯à® íâ¨ §­ ­¨ï.
�®ª  ãç¥­ë© ¨§ ��� ¤®­¥á¥â §­ ­¨ï ¤® «î¤¥©, ¯à®å®¤¨â ¬­®£® ¢à¥¬¥­¨.
�à®ä¥áá®à à ¡®â ¥â ­¥¯®áà¥¤áâ¢¥­­® á «î¤ì¬¨. . . þ [1, á.48].

�®­æ¥¯âã «ì­®© ¬®¤¥«ìî ¯à®æ¥áá  ¨­â¥£à æ¨¨ ­ ãª¨ ¨ ®¡à §®¢ ­¨ï ï¢-
«ï¥âáï ¬®¤¥«ì, áª®­áâàã¨à®¢ ­­ ï ­  ®á­®¢¥ ¢¥à¡ «ì­®© ¬®¤¥«¨, ¯à¥¤«®-
¦¥­­®© ¨§¢¥áâ­ë¬ ¢ �®áá¨¨ ¯®«¨â®«®£®¬, ¤®ªâ®à®¬ ä¨«®á®äáª¨å ­ ãª
�.�. � ­ à¨­ë¬ [2]. �¨áâ¥¬  ­¥à ¢¥­áâ¢ (1) ï¢«ï¥âáï, ¯® ¢ëà ¦¥­¨î
�.�. � ­ à¨­ , ýä®à¬ã«®© ¯à®£à¥áá þ ®¡é¥áâ¢ :

dx¬¥¦.®âà.
dt

>
dx®âà á.

dt
dxäã­¤.

dt
>

dx¯à¨ª«.
dt

d
N¬®«®¤.
N®¡é.
dt

> 0

dTãçñ¡ 
dt

>
dTà ¡®â 

dt
dT¤®áã£ 

dt
>

dTà ¡®â 
dt

(1)

�¥à¢®¥ ­¥à ¢¥­áâ¢® ¢ á¨áâ¥¬¥ (1) ¥áâì âà¥¡®¢ ­¨¥ ¡®«¥¥ ¢ëá®ª¨å â¥¬¯®¢
à®áâ  ¬¥¦®âà á«¥¢®£® §­ ­¨ï ¯® áà ¢­¥­¨î á ®âà á«¥¢ë¬ §­ ­¨¥¬. �â®à®¥
­¥à ¢¥­áâ¢® á«¥¤ã¥â ç¨â âì â ª: ý�¥¬¯ë à®áâ  äã­¤ ¬¥­â «ì­®£® §­ ­¨ï
¤®«¦­ë ¯à¥¢ëè âì â¥¬¯ë à®áâ  ¯à¨ª« ¤­®£® §­ ­¨ïþ. �«¥¤ãîé¥¥ ­¥à -
¢¥­áâ¢® ä®à¬ã«¨àã¥â ¤¥¬®£à ä¨ç¥áª®¥ âà¥¡®¢ ­¨¥, á®áâ®ïé¥¥ ¢ â®¬, çâ®
ç¥¬ ¢ëè¥ ¤®«ï ¬®«®¤¥¦¨ ¢ ®¡é¥¬ á®áâ ¢¥ ­ á¥«¥­¨ï, â¥¬ ¢ëè¥ â¥¬¯ë ¯à®-
£à¥áá¨¢­ëå ¨§¬¥­¥­¨©. �¥â¢¥àâ®¥ ­¥à ¢¥­áâ¢®: â¥¬¯ë ¯à¨à®áâ  ¢à¥¬¥­¨
ãç¥¡ë ¢ ¦¨§­¨ ª ¦¤®£® ç¥«®¢¥ª  ¤®«¦­ë ¡ëâì ¡®«ìè¥ â¥¬¯®¢ ¯à¨à®áâ 
¢à¥¬¥­¨ à ¡®âë. �®á«¥¤­¥¥ ­¥à ¢¥­áâ¢® ¢ á¨áâ¥¬¥ (1) ¥áâì âà¥¡®¢ ­¨¥ ¡®-
«¥¥ ¢ëá®ª¨å â¥¬¯®¢ ¯à¨à®áâ  ¤®áã£®¢®£® ¢à¥¬¥­¨ ¯® áà ¢­¥­¨î á ¢à¥¬¥­¥¬
à ¡®âë.
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�â ª, ýä®à¬ã«  ¯à®£à¥áá þ ­ ¯àï¬ãî ®¯à¥¤¥«ï¥âáï á®áâ®ï­¨¥¬ á¨á-
â¥¬ë ­ ãª¨ ¨ ®¡à §®¢ ­¨ï ¢ áâà ­¥. � ¨¡®«¥¥ ¨­ä®à¬ â¨¢­ë¬ á â®çª¨
§à¥­¨ï ¯à®£­®§  à §¢¨â¨ï ¯à®æ¥áá  ¨­â¥£à æ¨¨ ­ ãª¨ ¨ ®¡à §®¢ ­¨ï ï¢-
«ï¥âáï ­¥à ¢¥­áâ¢® 2 á¨áâ¥¬ë (1). �®¢ë¥ §­ ­¨ï £¥­¥à¨àãîâáï ¢ ¢ã§ å
äã­¤ ¬¥­â «ì­®£® ¯à®ä¨«ï. � â ª®¬ ¢ã§¥ £¥­¥à¨àãîâáï ­®¢ë¥ §­ ­¨ï, ª®-
â®àë¥, ª ª ¯à ¢¨«®, ï¢«ïîâáï ý®â«®¦¥­­ë¬¨þ ¢® ¢à¥¬¥­¨, ­¥ ¢®áâà¥¡®¢ ­-
­ë¬¨ á¥£®¤­ï ­  ¢­¥è­¥¬ àë­ª¥, ­¥ ®â¢¥ç îé¨¥ á¨î¬¨­ãâ­ë¬ § ¯à®á ¬
®¡é¥áâ¢ , á«¥¤®¢ â¥«ì­®, ä¨­ ­á¨à®¢ ­¨¥ á¨áâ¥¬ë ¢ëáè¥£® äã­¤ ¬¥­-
â «ì­®£® ®¡à §®¢ ­¨ï ¤®«¦­® ¡ëâì â®«ìª® £®áã¤ àáâ¢¥­­ë¬, ¯®áª®«ìªã
â®«ìª® £®áã¤ àáâ¢® ¬®¦¥â ¡ëâì § ¨­â¥à¥á®¢ ­® ¢ ®â«®¦¥­­ëå §­ ­¨ïå,
®¯¥à¥¦ îé¨å á¢®¥ ¢à¥¬ï.

ý�®¤ ¢«ïîé ï ç áâì äã­¤ ¬¥­â «ì­®© ­ ãª¨. . . ¢ �¥¢¥à­®© �¬¥à¨ª¥
¤¥« ¥âáï ¢ ã­¨¢¥àá¨â¥â å. �«îç¥¢ ï ä¨£ãà  âãâ | ¯à®ä¥áá®à. . . �­ í­¥à-
£¨ç­ë© «¨¤¥à, å®à®è¨© ®à â®à, à §¡¨à ¥âáï ¢ ä¨­ ­á®¢ëå ¢®¯à®á å ¨ £¥-
­¥à¨àã¥â ¬ ááã ¨¤¥©... � ª¨å-«¨¡® ­ ãç­ëå § ¤ ç ¯¥à¥¤ ¯à®ä¥áá®à ¬¨ ­¥
áâ ¢ïâ. �á­®¢­®© áâ¨¬ã« ª à ¡®â¥ | «¨ç­ë¥ ­ ãç­ë¥ ¨­â¥à¥áë. . . þ [3,
á.30].

�«ï ãá¯¥è­®£® äã­ªæ¨®­¨à®¢ ­¨ï äã­¤ ¬¥­â «ì­®£® ¢ã§ , ¯®áâ ¢«ïî-
é¥£® ­®¢ë¥ §­ ­¨ï ¤«ï ­ ãª¨, ­¥®¡å®¤¨¬® ­ «¨ç¨¥ ý£¥­¥â¨ç¥áª®© ¯ ¬ïâ¨þ,
â.¥. ­ ãç­ëå èª®« ¨ ¢¥¤ãé¨å ­ ãç­ëå ­ ¯à ¢«¥­¨© [4]. �«ï á®§¤ ­¨ï ­ -
ãç­®© èª®«ë âà¥¡ã¥âáï ®ª®«® áâ  «¥â | âà¨ ¯®ª®«¥­¨ï ãçñ­ëå (áâ àè¥¥,
áà¥¤­¥¥ ¨ ¬« ¤è¥¥), ª ¦¤®¥ ¨§ ª®â®àëå à ¡®â ¥â ¢ ª®­ªà¥â­®© ®âà á«¨
­ ãª¨ ¢ áà¥¤­¥¬ 30 «¥â. � à §àãè¨âì ­ ãç­ãî èª®«ã ¬®¦­® ¢ ®¤¨­ ¤¥­ì.

�® ¢á¥© ¢¨¤¨¬®áâ¨, ­ ¨¡®«¥¥ ¯¥àá¯¥ªâ¨¢­®© ä®à¬®© ¨­â¥£à æ¨¨ ­ ãª¨
¨ ®¡à §®¢ ­¨ï ï¢«ï¥âáï ä®à¬  ãç¥¡­®-­ ãç­®£® ®¡ê¥¤¨­¥­¨ï äã­¤ ¬¥­-
â «ì­®£® ¯à®ä¨«ï, ¢ ª®â®à®¬ £¥­¥à¨àãîâáï ­®¢ë¥ §­ ­¨ï.
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�¥áâ­¨ª � æ¨®­ «ì­®£® �®¬¨â¥â  ý�­â¥««¥ªâã «ì­ë¥ à¥áãàáë �®áá¨¨þ, ü1,
2004.

2. � ­ à¨­ �.�. �à¨áâ¨ ­áª¨© äã­¤ ¬¥­â «¨§¬ ¯à®â¨¢ àë­®ç­®£® â¥àà®à¨§¬ 
// � è á®¢à¥¬¥­­¨ª, 2003, ü1{2.

3. � «¨­¥æª¨© �.�. �¤®«ì ¨«¨ ¯®¯¥à¥ª?// �®¬¯ìîâ¥àà , ü14 (586), 12  ¯à¥«ï
2005.

4. �®«®¤®¢  �.�. �®­æ¥¯æ¨ï ¬®¤¥à­¨§ æ¨¨ ¢ëáè¥£® ®¡à §®¢ ­¨ï �®áá¨¨ ­  ®á-
­®¢¥ á¨­¥à£¥â¨ç¥áª®£® ¬®¤¥«¨à®¢ ­¨ï // � ¬®­®£à ä¨¨ ý�¨­¥à£¥â¨ç¥áª ï ¯ -
à ¤¨£¬ þ, �.: ý�à®£à¥áá-�à ¤¨æ¨ïþ, 2007, á. 276{295.
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� ­ª®¢  �.�.
� à­¥­áª¨© á¢®¡®¤­ë© ã­¨¢¥àá¨â¥â
�®«£ à¨ï, £.� à­  9007, ª.ª. � ©ª 

e-mail: eleonora@vfu.bg
�ª®­®¬¨ª  §­ ­¨ï ¯à¥¢à â¨«  ã­¨¢¥àá¨â¥â ¢ ª«îç¥¢ãî ¨­áâ¨âãæ¨î

¨ á¤¥« «  ¥£® £« ¢­ë¬ ãç áâ­¨ª®¬ ¢ ¯à®¨áâ¥ª îé¨å ¯à®æ¥áá å. �®¢ë¥
á®æ¨ «ì­® | íª®­®¬¨ç¥áª¨¥ à¥ «ì­®áâ¨ ¯®áâ ¢¨«¨ âà¥¡®¢ ­¨ï ¨ ¢ë§®¢ë
ã­¨¢¥àá¨â¥âã, ª®â®àë¥ ¡¥áá¯®à­® ®ª §ë¢ îâ ¢«¨ï­¨¥ ­  ¥£® ¤¥ïâ¥«ì­®áâì.
�­¨ ¯à¨¢¥«¨ ª ­®¢ë¬ á¢ï§ï¬ ¨ ¢§ ¨¬®®â­®è¥­¨ï¬  ª ¤¥¬¨ç¥áª®© ¨­áâ¨-
âãæ¨¨ á ®ªàã¦ îé¥© áà¥¤®©. � à¥§ã«ìâ â¥ ®â íâ®£® ­ ¡«î¤ îâáï ¤¢¥ â¥­-
¤¥­æ¨¨. � ®¤­®© áâ®à®­ë ¢¨¤­ë ®¡®£ é¥­¨¥ ¨ à §¢¨â¨¥ æ¥­­®áâ¥© ã­¨-
¢¥àá¨â¥â , á ¤àã£®© áâ®à®­ë ¯à®ï¢«¥­¨¥ ­¥ª®â®àëå ­¥£ â¨¢­ëå ï¢«¥­¨©
|  ª ¤¥¬¨ç¥áª¨¥ ¨­áâ¨âãæ¨¨ áâ®ïâ ¯¥à¥¤ ¢ë§®¢®¬ ¢ë¦¨¢ âì ª ª ¨­â¥«-
«¥ªâã «ì­ë¥ ®¡é­®áâ¨. � á«¥¤áâ¢¨¥ ¢®§­¨ª­®¢¥­¨ï ­®¢ëå ä®à¬ á®âàã¤­¨-
ç¥áâ¢  ã­¨¢¥àá¨â¥â  á ®áâ «ì­ë¬¨ ãç áâ­¨ª ¬¨ ¢ ¯à®æ¥áá å, áâ ­®¢¨âìáï
­¥®¡å®¤¨¬ë¬ á¤¥« âì ¨§¬¥­¥­¨ï ¢ ¬¨áá¨¨ ®â¤¥«ì­®© ¢ëáè¥© èª®«ë ¨ ¯®-
ï¢«ï¥âáï à §­®®¡à §¨¥ ­®¢ëå æ¥«¥© ¨ § ¤ ç.

�¥à¢ ï ¨ á ¬ ï £« ¢­ ï æ¥«ì ã­¨¢¥àá¨â¥â  ¢ ­®¢ëå ãá«®¢¨ïå íâ® ¯®¤£®-
â®¢ª  «î¤¥© á ¢ëáè¨¬ ®¡à §®¢ ­¨¥¬, ¢®®àã¦¥­­ë¥ ­¥®¡å®¤¨¬ë¬¨ ã¬¥­¨-
ï¬¨ ¨ ª ç¥áâ¢ ¬¨, ª®â®àë¥ ¤ îâ ¨¬ £ à ­â¨¨ ¡ëâì ª®­ªãà¥­â®á¯®á®¡­ë¬¨
¨ ¯à¨£®¤­ë¬¨ ¤«ï § ­ïâ®áâ¨. �â  æ¥«ì ¤®áâ¨¦¨¬ , ¥á«¨ ¢  ª ¤¥¬¨ç¥áª®©
¨­áâ¨âãæ¨¨ á®§¤ ­  á®§¨¤ â¥«ì­ ï ¨ â¢®àç¥áª ï áà¥¤ , áâ¨¬ã«¨àãîé ï ¨
¬®â¨¢¨àãîé ï áâã¤¥­â®¢.

�­¨¢¥àá¨â¥âë ¤®«¦­ë ®âª § âìáï ®â í¯¨§®¤¨ç¥áª¨å ¬¥à ¨ ¤¥ïâ¥«ì­®á-
â¥© ¤«ï ®¡¥á¯¥ç¥­¨ï ¬®â¨¢ æ¨¨ áâã¤¥­â ¬. �áï ¯à ªâ¨ª   ª ¤¥¬¨ç¥áª®©
¨­áâ¨âãæ¨¨ á«¥¤ã¥â ®à¨¥­â¨à®¢ âì ­  á®§¤ ­¨¥ ¨ ¯®¤¤¥à¦ ­¨¥ à ¡®â î-
é¥© á¨áâ¥¬ë ¤«ï ¬®â¨¢ æ¨¨ á¢®¨å ¢®á¯¨â ­­¨ª®¢. �­¨¢¥àá¨â¥âë ¤®«¦­ë
¯à¨­ïâì íâ® §  á¢®î £« ¢­ãî ®â¢¥âáâ¢¥­­®áâì ¨ ¯à¨®à¨â¥â­ãî § ¤ çã.
�â®¡ë á®§¤ âì ¨ çâ®¡ë § à ¡®â «  â ª ï æ¥«®áâ­ ï á¨áâ¥¬ , ­¥®¡å®¤¨¬®
¢­¥¤à¨âì ¬®â¨¢ æ¨î ¢ ¬¨áá¨î ¨ áâà â¥£¨î ã­¨¢¥àá¨â¥â , ¢ ®¡à §®¢ â¥«ì-
­ëå ¯à®£à ¬¬ å ¨ ¬¥â®¤¨ª å ¨ çâ®¡ë ®­¨ á® á¢®¥© áâ®à®­ë ãá¯¥«¨ ¤®-
áâ¨£­ãâì  ¤¥ª¢ â­®áâì á âà¥¡®¢ ­¨ï¬¨ áà¥¤ë. �âã¤¥­âã ¨ ã­¨¢¥àá¨â¥âã
­¥®¡å®¤¨¬® ­ ©â¨ ®¡é¨¥ â®çª¨ á®¯à¨ª®á­®¢¥­¨ï ¢ á¢®¨å ¯®âà¥¡­®áâïå, ¢
á¢®¨å æ¥«ïå ¨ ®¦¨¤ ­¨ïå.

�á®§­ ­¨¥ ¨ ¯à¨­ïâ¨¥ íâ®© ®â¢¥âáâ¢¥­­®áâ¨ ¨¬¥¥â ¯¥à¢®áâ¥¯¥­­ãî
¢ ¦­®áâì, â ª ª ª ã­¨¢¥àá¨â¥â á® á¢®¨¬ ¨­áâ¨âãæ¨®­ «ì­ë¬ ãáâà®©áâ¢®¬
¨ á® ¢á¥¬ ª®¬¯«¥ªá®¬ ¬®à «ì­ëå ¨ íâ¨ç¥áª¨å áâ®¨¬®áâ¥© ¯à¥¢à é ¥âáï ¢
¥¤¨­áâ¢¥­­®¥ ¬¥áâ® £¤¥ ¬®£ãâ á®§¨¤ âìáï ­®¢ë¥ æ¥­­®áâ¨ ¢ë§¢ ­­ë¥ íª®-
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­®¬¨ª®© §­ ­¨ï.

� ���� ������� � ����������������
�����������

�¤®¢¥­ª® �.�.
�®«ìïââ¨­áª¨© ä¨«¨ « � ¬��

445027, £. �®«ìïââ¨, ã«. �¡¨«¥©­ ï, 59
�¥«.: (8482)354213, e-mail: samgu@avtograd.ru

�­ «¨§ ­ ãç­®-¯¥¤ £®£¨ç¥áª®© ¨ ¬¥â®¤¨ç¥áª®© «¨â¥à âãàë (�ª â-
ª¨­ �.�., �¥à­¥à �.�., �à ¥¢áª¨© �.�., �¥¤à®¢¨æª¨© �.�., �ë£®â-
áª¨© �.�., � ¢ë¤®¢ �.�., �®«®¤­ ï �.�., �ãâ®àáª®© �.�., �¥á¯ «ìª® �.�.,
� à á®¢ �.�., �¨è®¢ �.�., � «ì­¥© �.�. ¨ ¤à.) ¯®§¢®«ï¥â £®¢®à¨âì ®
¬®¤¥«ïå ®¡ãç¥­¨ï, á®®â¢¥âáâ¢ãîé¨å ¨áâ®à¨ç¥áª¨¬ íâ ¯ ¬ à §¢¨â¨ï ç¥«®-
¢¥ª , ®¡é¥áâ¢ , ¯à¨à®¤ë. �ã¤¥¬ à áá¬ âà¨¢ âì:
1) ¯à ªâ¨ª®-®à¨¥­â¨à®¢ ­­®¥; 2) §­ ­¨¥¢®-®à¨¥­â¨à®¢ ­­®¥; 3) «¨ç­®áâ-
­®-®à¨¥­â¨à®¢ ­­®¥; 4) ª®¬¯¥â¥­â­®áâ­®-®à¨¥­â¨à®¢ ­­®¥ ®¡ãç¥­¨¥ (�«¥-
ª®¢ª¨­ �.�.). �«¨§®ª ª ¤ ­­®© â®çª¥ §à¥­¨ï ¯®¤å®¤, á®®â­®áïé¨© ¬®¤¥«¨
®¡ãç¥­¨ï á® áâ ¤¨ï¬¨ à §¢¨â¨ï æ¨¢¨«¨§ æ¨¨:
1) ¤®¨­¤ãáâà¨ «ì­ ï ¨«¨  £à à­ ï; 2) ¨­¤ãáâà¨ «ì­ ï; 3) ¯®áâ¨­¤ãáâà¨-
 «ì­ ï ¨«¨ ¨­ä®à¬ æ¨®­­ ï (�.�. � ¬®©«®¢).

�áá«¥¤ãï ®á®¡¥­­®áâ¨ ¬®¤¥«¥© ®¡ãç¥­¨ï ¢ á®®â¢¥âáâ¢¨¨ á® áâ ¤¨©-
­®áâìî ¨áâ®à¨ç¥áª®£® à §¢¨â¨ï ¢¨¤¨¬, çâ® ¯à¨­æ¨¯¨ «ì­® à §«¨ç­ë¥ ¬®-
¤¥«¨ ¨¬¥îâ ®¡é¨¥ ç¥àâë,   ¨¬¥­­®, ­  àã¡¥¦¥ § ¢¥àè¥­¨ï ®¯à¥¤¥«ñ­­®£®
ãà®¢­ï ®¡à §®¢ ­¨ï ®â ®¡ãç îé¥£®áï ®¦¨¤ îâáï: £®â®¢­®áâì ª á ¬®®¯-
à¥¤¥«¥­¨î, ®á®§­ ­¨¥ ¨ ¢ë¡®à ¯à®ä¥áá¨¨; £®â®¢­®áâì ª âàã¤ã, ª ¡ã¤ãé¥©
¯à®ä¥áá¨®­ «ì­®© ¤¥ïâ¥«ì­®áâ¨, ª ¤ «ì­¥©è¥¬ã ®¡à §®¢ ­¨î ¨ á ¬®®¡-
à §®¢ ­¨î; áä®à¬¨à®¢ ­­®áâì ãáâ®©ç¨¢®© £à ¦¤ ­áª®© ¯®§¨æ¨¨, ã¬¥­¨¥
¤¥« âì ®á®§­ ­­ë© £à ¦¤ ­áª¨© ¢ë¡®à; £®â®¢­®áâì ª á ¬®à¥ «¨§ æ¨¨, ª
­ ¨¡®«¥¥ ¯®«­®¬ã ¨ £«ã¡®ª®¬ã ¨á¯®«ì§®¢ ­¨î á¢®¨å ¨­¤¨¢¨¤ã «ì­ëå á¯®-
á®¡­®áâ¥©, áª«®­­®áâ¥©, â « ­â®¢; £®â®¢­®áâì ª ¢®á¯à¨ïâ¨î, ¯¥à¥à ¡®âª¥
¨ ¯¥à¥¤ ç¥ ¤ãå®¢­ëå ¨ ªã«ìâãà­ëå æ¥­­®áâ¥©, ­à ¢áâ¢¥­­ëå ãáâ ­®¢®ª;
£®â®¢­®áâì ª á®âàã¤­¨ç¥áâ¢ã ¢ ãá«®¢¨ïå ¬­®£®­ æ¨®­ «ì­®£® ¨ ¬­®£®ª®­-
ä¥áá¨®­ «ì­®£® ®¡é¥áâ¢  ¨ ª á®åà ­¥­¨î ­ æ¨®­ «ì­ëå âà ¤¨æ¨©; £®â®¢-
­®áâì ª á ¬®®à£ ­¨§ æ¨¨ ¨ ®à£ ­¨§ æ¨¨ ãá«®¢¨©, á¯®á®¡áâ¢ãîé¨å §¤®à®-
¢®¬ã ®¡à §ã ¦¨§­¨ ¨ â.¤. � ­ë­¥è­¨å ãá«®¢¨ïå ¯à¨ ¢®§à®áè¨å ¯®â®ª å ¨­-
ä®à¬ æ¨¨ (¨ ­¥ â®«ìª® ¯®§¨â¨¢­® §­ ­¨¥¢®©) ä®à¬¨à®¢ ­¨¥ íâ¨å ª ç¥áâ¢
¢®§¬®¦­® ¨ æ¥«¥á®®¡à §­® ®áãé¥áâ¢«ïâì ¯à¨ ®à£ ­¨§ æ¨¨ ®á¢®¥­¨ï ¯à¥¤-
¬¥â­ëå §­ ­¨© ¨ á¯®á®¡®¢ ¤¥ïâ¥«ì­®áâ¨. �®áª®«ìªã «¨ç­®áâì ¯à®ï¢«ï¥âáï
¯à¥¦¤¥ ¢á¥£® ¢ ¤¥ïâ¥«ì­®áâ¨, ¢ ã¬¥­¨¨  ¤ ¯â¨à®¢ âìáï ¢ ­®¢®¬ ¨­ä®à-
¬ æ¨®­­®¬ ¨ ¦¨§­¥­­®¬ ¯à®áâà ­áâ¢¥, â® ¯¥à¥å®¤ ª ª®¬¯¥â¥­â­®áâ­®-
®à¨¥­â¨à®¢ ­­®¬ã ®¡ãç¥­¨î ï¢«ï¥âáï § ª®­®¬¥à­ë¬. �®¬¯¥â¥­â­®áâì,
¢ëáâã¯ îé ï å à ªâ¥à¨áâ¨ª®© ¯à®æ¥ááã «ì­®© íää¥ªâ¨¢­®áâ¨ ¨ à¥§ã«ì-
â â¨¢­®áâ¨ «¨ç­®áâ¨ ª ª áã¡ê¥ªâ  ¯à¥¤¬¥â­®© ¤¥ïâ¥«ì­®áâ¨, ®¡é¥­¨ï ¨
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á ¬®á®§­ ­¨ï, á«ã¦¨â à¥ «ì­®© ¬¥à®© ãà®¢­ï ¥¥ à §¢¨â¨ï, á«¥¤®¢ â¥«ì­®,
ýç¥«®¢¥ª ª®¬¯¥â¥­â­ë©þ | íâ® á ¬®®¯à¥¤¥«¨¢è ïáï «¨ç­®áâì, £®â®¢ ï
ª ­¥¯à¥àë¢­®© á ¬®à¥ «¨§ æ¨¨, ®æ¥­¥­­ ï ¨ ¢®áâà¥¡®¢ ­­ ï ®¡é¥áâ¢®¬.
� ¦­®áâì â ª®£® ¯®¤å®¤  ¯®¤â¢¥à¦¤ ¥âáï ¨ á®æ¨®«®£¨ç¥áª¨¬¨ ¨áá«¥¤®¢ -
­¨ï¬¨ �¥­âà  ¯à®ä¥áá¨®­ «ì­®£® ®¡à §®¢ ­¨ï (� ¬ àáª ï ®¡« áâì): § -
¯à®á à ¡®â®¤ â¥«¥©, á¤¥« ­­ë© ¨§ à §«¨ç­ëå á¥ªâ®à®¢ àë­ª , ª á¨áâ¥¬¥
­ ç «ì­®£®, áà¥¤­¥£® ¨ ¢ëáè¥£® ¯à®ä¥áá¨®­ «ì­®£® ®¡à §®¢ ­¨ï ¨¬¥¥â ®¡-
é¨¥ âà¥¡®¢ ­¨ï: à ¡®â  ¢ ª®««¥ªâ¨¢¥; ®à¨¥­â¨à®¢ ­¨¥ ­  àë­ª¥ âàã¤ ;
£®â®¢­®áâì á¢ï§ë¢ âì á¢®î ª àì¥àã á ¯à®¤®«¦¥­¨¥¬ ®¡à §®¢ ­¨ï; £®â®¢-
­®áâì ¬¥­ïâì ¯à®ä¨«ì ¤¥ïâ¥«ì­®áâ¨ ¢ § ¢¨á¨¬®áâ¨ ®â ¨§¬¥­¥­¨© ¢ áâà â¥-
£¨¨ à §¢¨â¨ï ¯à¥¤¯à¨ïâ¨ï, â¥å­®«®£¨ïå ¨ â.¯.; á ¬®áâ®ïâ¥«ì­ ï à ¡®â  á
¨­ä®à¬ æ¨¥©; £®â®¢­®áâì ¯à¨­¨¬ âì à¥è¥­¨ï ¨ ¡à âì ­  á¥¡ï ®â¢¥âáâ¢¥­-
­®áâì (�.�. �¨è¬ ­). � ª¨¬ ®¡à §®¬, ç¥âª® ®¡®§­ ç¨« áì ¯à®¡«¥¬  à §-
àë¢  ¬¥¦¤ã à¥§ã«ìâ â ¬¨ ®¡à §®¢ ­¨ï ¨ ®¡é¥£®, ¨ ¯à®ä¥áá¨®­ «ì­®£® á
âà¥¡®¢ ­¨ï¬¨ ®¡é¥áâ¢  ª íâ®¬ã ®¡à §®¢ ­¨î. �®¨áª ¯ãâ¥© ¥ñ à §à¥è¥­¨ï
¯à¨¢¥« ª ä®à¬ã«¨à®¢ ­¨î à §«¨ç­ëå ¯®«®¦¥­¨© ¨ ®âà ¡®âª¥ ¯¥¤ £®£¨-
ç¥áª¨å ¯®¤å®¤®¢ ¢ ¯à ªâ¨ª¥ ®¡à §®¢ ­¨ï. �¥§ã«ìâ â®¬ ï¢¨« áì �®­æ¥¯æ¨ï
¬®¤¥à­¨§ æ¨¨ à®áá¨©áª®£® ®¡à §®¢ ­¨ï. �î § ªà¥¯«ï¥âáï â ª®¥ ¯®­ïâ¨¥
ª ª ýíª®­®¬¨ª  §­ ­¨©þ (�.�àã¬¨­),   ¨¬¥­­®: ®¡ãç¥­¨¥ ª ª ýá®§¤ ­¨¥
§­ ­¨©þ ­  ®á­®¢¥ ¨áá«¥¤®¢ â¥«ìáª®£® ¯®¤å®¤  ¢¬¥áâ® ®¡ãç¥­¨ï ­  ®á­®¢¥
¨­ä®à¬ æ¨¨; ®¡ãç¥­¨¥ ­  ®á­®¢¥  ­ «¨§  ¨ ®¡à ¡®âª¨ §­ ­¨© ¢¬¥áâ® ¬¥å -
­¨ç¥áª®£® ®¡ãç¥­¨ï; á®¢¬¥áâ­ ï ¤¥ïâ¥«ì­®áâì ¯¥¤ £®£  ¨ ãç é¥£®áï ¯® á®-
§¤ ­¨î á¨áâ¥¬ë §­ ­¨© ¢¬¥áâ® ®¡ãç¥­¨ï, ¦¥áâª® ­ ¯à ¢«ï¥¬®£® ãç¨â¥«¥¬;
á¢®¥¢à¥¬¥­­®¥ ¨  ªâã «ì­®¥ ®¡ãç¥­¨¥ ¢¬¥áâ® ®¡ãç¥­¨ï ý­  ¢áïª¨© á«ãç ©,
¢¤àã£ ¯®­ ¤®¡¨âáï ¢ ¡ã¤ãé¥¬þ; ¯à¨¬¥­¥­¨¥ à §«¨ç­ëå á¯®á®¡®¢ ®¡ãç¥­¨ï
¢¬¥áâ® ¨áª«îç¨â¥«ì­® ä®à¬ «ì­®£® ®¡ãç¥­¨ï; ®¡ãç¥­¨¥ ¯® ¨­¨æ¨ â¨¢¥ á
ãçñâ®¬ «¨ç­®áâ­ëå á¬ëá«®¢ ¨ «¨ç­®áâ­®£® ®¯ëâ  ¢¬¥áâ® ®¡ãç¥­¨ï ¯® ãª -
§ ­¨î; ®à£ ­¨§ æ¨ï ­¥¯à¥àë¢­®£® ®¡ãç¥­¨ï ¢¬¥áâ® § ¢¥àè¥­¨ï ®¡ãç¥­¨ï
­  ®¯à¥¤¥«¥­­®¬ ¢®§à áâ­®¬ íâ ¯¥.

�®¬¯¥â¥­â­®áâ­ë© ¯®¤å®¤ ¢ ®¯à¥¤¥«¥­¨¨ æ¥«¥© ¨ á®¤¥à¦ ­¨ï ®¡é¥£®
®¡à §®¢ ­¨ï ­¥ ï¢«ï¥âáï á®¢¥àè¥­­® ­®¢ë¬,   â¥¬ ¡®«¥¥, çã¦¤ë¬ ¤«ï
à®áá¨©áª®© èª®«ë. �à¨¥­â æ¨ï ­  ®á¢®¥­¨¥ ã¬¥­¨©, á¯®á®¡®¢ ¤¥ïâ¥«ì-
­®áâ¨ ¨, ¡®«¥¥ â®£®, ®¡®¡é¥­­ëå á¯®á®¡®¢ ¤¥ïâ¥«ì­®áâ¨ ¡ë«  ¢¥¤ãé¥© ¢
à ¡®â å ¬­®£¨å ®â¥ç¥áâ¢¥­­ëå ¯¥¤ £®£®¢. �®íâ®¬ã ­ ¨¡®«¥¥ ¯¥àá¯¥ªâ¨¢-
­ë¬ ®ª §ë¢ ¥âáï ¯ãâì á¬¥é¥­¨ï ¯à¨®à¨â¥â®¢ á à¥¯à¥§¥­â â¨¢­ëå ¬¥â®¤®¢
®¡ãç¥­¨ï ¢ áâ®à®­ã  ªâ¨¢­® ¯à¥§¥­â æ¨®­­ëå. �á®¡¥­­® æ¥­­®¥ ¬¥áâ® ¢
¯à®æ¥áá¥ ®¡ãç¥­¨ï ¤®«¦­  § ­ïâì á¯¥æ¨ «ì­® ®à£ ­¨§®¢ ­­ ï ¯¥¤ £®£®¬
á ¬®áâ®ïâ¥«ì­ ï ¤¥ïâ¥«ì­®áâì ®¡ãç îé¨åáï.

�¥à¥å®¤ ª ª®¬¯¥â¥­â­®áâ­®-®à¨¥­â¨à®¢ ­­®¬ã ®¡ãç¥­¨î âà¥¡ã¥â á¬¥-
­ë ýª ç¥áâ¢  ®¡à §®¢ ­¨ïþ, ä®à¬¨à®¢ ­¨ï á®¤¥à¦ ­¨ï ®¡à §®¢ ­¨ï ¨
®¯à¥¤¥«¥­¨ï ¯à¨®à¨â¥â­ëå á¯®á®¡®¢ ¯®«ãç¥­¨ï ®¡à §®¢ ­¨ï. � ç¥áâ¢® ®¡-
à §®¢ ­¨ï ¯®­¨¬ ¥âáï ª ª ýá®®â¢¥âáâ¢¨¥ âà¥¡®¢ ­¨ï¬ ­®¢®© á¨áâ¥¬ë ®¡-
é¥áâ¢¥­­ëå ®â­®è¥­¨© ¨ æ¥­­®áâ¥©, âà¥¡®¢ ­¨ï¬ ­®¢®© íª®­®¬¨ª¨þ, ¨ ®­®
¬®¦¥â ¡ëâì ®¡¥á¯¥ç¥­® â®«ìª® â ª¨¬¨ ¬¥â®¤ ¬¨ ®¡ãç¥­¨ï, ª®â®àë¥  ¤¥-
ª¢ â­ë âà¥¡®¢ ­¨ï¬ íâ®© á¨áâ¥¬ë.
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ý���������� ���������� � �����������þ

� ©¬¨­  �.�., � ©¬¨­ �.�.
�®¬®àáª¨© £®áã¤ àáâ¢¥­­ë© ã­¨¢¥àá¨â¥â ¨¬¥­¨ �.�. �®¬®­®á®¢ 

163002, £. �àå ­£¥«ìáª, ã«. � ¢«  �á®¢ , ¤.23, ª®à¯.2, ª¢.30
�¥«.: (8182)645069, (8182)271344, e-mail: Jacques@atnet.ru

�ëáè¥¥ ¯à®ä¥áá¨®­ «ì­®¥ ®¡à §®¢ ­¨¥ ¢ �®áá¨¨ ­ å®¤¨âáï ¢ á®áâ®ï-
­¨¨  ªâ¨¢­®£® ¨§¬¥­¥­¨ï, ª®â®à®¥ á®¯à®¢®¦¤ ¥âáï ¢­¥¤à¥­¨¥¬ ­®¢ëå ®¡-
à §®¢ â¥«ì­ëå ¨ ¨­ä®à¬ æ¨®­­ëå â¥å­®«®£¨©, ®á¬ëá«¥­¨¥¬ ­ ª®¯«¥­-
­®£® à®áá¨©áª®£® ®¯ëâ  ¢ëáè¥£® ®¡à §®¢ ­¨ï, áà ¢­¨â¥«ì­ë¬  ­ «¨§®¬
¥£® á § àã¡¥¦­ë¬ ®¯ëâ®¬. �®áá¨©áª®¥ ®¡à §®¢ ­¨¥ ¯®áâ¥¯¥­­® áâ ­®¢¨âáï
ç áâìî ¥¤¨­®£® ®¡à §®¢ â¥«ì­®£® ¯à®áâà ­áâ¢ .

� ®â¥ç¥áâ¢¥­­®© ¢ëáè¥© èª®«¥ ®¡®§­ ç¨«¨áì ­®¢ë¥ â¥­¤¥­æ¨¨ à §¢¨-
â¨ï, ®¤­  ¨§ ª®â®àëå | ¯®áâ¥¯¥­­ë© ¯¥à¥å®¤ ¢ã§®¢ ­  ¤¢ãåãà®¢­¥¢ãî
á¨áâ¥¬ã ¯®¤£®â®¢ª¨ á¯¥æ¨ «¨áâ®¢ (¡ ª « ¢à ¨ ¬ £¨áâà). � ª®© ¯¥à¥å®¤
­¥ ¬®¦¥â ¯à®¨§®©â¨ ¡¥§ á¥àì¥§­®© ¯®¤£®â®¢ª¨ ­  ¢á¥å ãà®¢­ïå, £«ã¡®ª®£®
 ­ «¨§  ®¯â¨¬ «ì­ëå ¯ãâ¥© ¯¥à¥å®¤ , â¢®àç¥áª®© à ¡®âë ­ ¤ ¯à®£à ¬¬­®-
¬¥â®¤®«®£¨ç¥áª®© ¡ §®© ®¡­®¢«¥­­®© á¨áâ¥¬ë ¯®¤£®â®¢ª¨ á¯¥æ¨ «¨áâ®¢.

� â¥¬ â¨ç¥áª¨© ä ªã«ìâ¥â �®¬®àáª®£® £®áã¤ àáâ¢¥­­®£® ã­¨¢¥àá¨-
â¥â  ¨¬¥­¨ �.�. �®¬®­®á®¢  ¨¬¥¥â ¬­®£®«¥â­¨¥ ¬¥¦¤ã­ à®¤­ë¥ á¢ï§¨ á
à §«¨ç­ë¬¨ ¥¢à®¯¥©áª¨¬¨ ã­¨¢¥àá¨â¥â ¬¨, ¢ â®¬ ç¨á«¥ ¨ ¯® ®¡¬¥­ã áâã-
¤¥­â ¬¨. � á¢ï§¨ á íâ¨¬ ®¯ëâ ¯® á®£« á®¢ ­¨î ãç¥¡­ëå ¯« ­®¢ ¨ ¯à®£à ¬¬
­ ª ¯«¨¢ «áï ¨ ®¡®¡é «áï. �®íâ®¬ã ª ¨§¬¥­¥­¨ï¬ ¢ ãç¥¡­®¬ ¯à®æ¥áá¥ ¢
á®®â¢¥âáâ¢¨¨ á ­®¢ë¬¨ âà¥¡®¢ ­¨ï¬¨ ¬ë ®ª § «¨áì £®â®¢ë.

�¥à¢ë¬ ¨â®£®¬ à¥ «¨§ æ¨¨ ¨¤¥¨ ¤¢ãåãà®¢­¥¢®£® ®¡à §®¢ ­¨ï áâ « 
à §à ¡®âª  ®¡à §®¢ â¥«ì­®© ¯à®£à ¬¬ë á¯¥æ¨ «¨§¨à®¢ ­­®© ¯®¤£®â®¢ª¨
¬ £¨áâà  ¯® á¨áâ¥¬­®¬ã ¯à®£à ¬¬¨à®¢ ­¨î, ª®â®à ï ¯®«ãç¨«  ¯®¤¤¥à¦ªã
��� ¯® ¯à¨ª« ¤­®© ¬ â¥¬ â¨ª¥ ¨ ¨­ä®à¬ â¨ª¥. �á­®¢­ë¥ ç áâ¨ íâ®©
¯à®£à ¬¬ë à §à ¡®â ­ë á ãç¥â®¬ ­®à¬ â¨¢­ëå ¤®ªã¬¥­â®¢, à¥£« ¬¥­â¨-
àãîé¨å à¥ «¨§ æ¨î ¬ £¨áâ¥àáª¨å ¯à®£à ¬¬; á®¤¥à¦ ­¨ï ¯à®£à ¬¬ ¯à®-
ä¥áá¨®­ «ì­®© ¯®¤£®â®¢ª¨ ¯® ­ ¯à ¢«¥­¨î ý�à¨ª« ¤­ ï ¬ â¥¬ â¨ª  ¨
¨­ä®à¬ â¨ª þ; à¥ «ì­ëå ¢®§¬®¦­®áâ¥© ä ªã«ìâ¥â  ¨ ¬®£ãâ ¡ëâì ¨á¯®«ì-
§®¢ ­ë ¯à¨ à §à ¡®âª¥  ­ «®£¨ç­ëå ¯à®£à ¬¬ ¤àã£¨¬¨ ¢ã§ ¬¨.

�à®£à ¬¬  ¯®¤£®â®¢ª¨ ¬ £¨áâà®¢ ¢ ®¡« áâ¨ á¨áâ¥¬­®£® ¯à®£à ¬¬¨à®-
¢ ­¨ï à §à ¡ âë¢ ¥âáï ¨ à¥ «¨§ã¥âáï ­  ®á­®¢¥ á«¥¤ãîé¨å ¯à¨­æ¨¯®¢:
{ á®£« á®¢ ­­®áâì (á®¯àï¦¥­­®áâì) á ¯à®£à ¬¬ ¬¨ ¡ ª « ¢à¨ â  ¯® ­ -

¯à ¢«¥­¨î ý�à¨ª« ¤­ ï ¬ â¥¬ â¨ª  ¨ ¨­ä®à¬ â¨ª þ;
{ £¨¡ª®áâì ¨ ¬®¡¨«ì­®áâì ¢ ®¯à¥¤¥«¥­¨¨ ®¡é¥© áâà â¥£¨¨ ¯®¤£®â®¢ª¨ ¬ -

£¨áâà®¢;
{ «¨ç­®áâ­ ï ®à¨¥­â æ¨ï ¯à®£à ¬¬ë ¯®¤£®â®¢ª¨ ¬ £¨áâà ;
{ ­ ¯à ¢«¥­­®áâì ­  £ã¬ ­¨áâ¨ç¥áª¨ ®à¨¥­â¨à®¢ ­­ë¥ á®æ¨ «ì­ë¥ â¥å­®-
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«®£¨¨;
{ ã­¨¢¥àá «ì­®áâì, äã­¤ ¬¥­â «ì­®áâì, á¨áâ¥¬­®áâì, ¨­â¥£à â¨¢­®áâì ¢

ª®­áâàã¨à®¢ ­¨¨ ¯à®ä¥áá¨®­ «ì­ëå §­ ­¨© á¯¥æ¨ «¨áâ®¢ ¯à¨ª« ¤­®©
¬ â¥¬ â¨ª¨ ¨ ¨­ä®à¬ â¨ª¨;

{ ãç¥â à¥£¨®­ «ì­ëå ãá«®¢¨©.
�®¤¥à¦ ­¨¥ ®á­®¢­®© ®¡à §®¢ â¥«ì­®© ¯à®£à ¬¬ë ®âà ¦¥­® ¢ ãç¥¡­®¬

¯« ­¥ ¨ ¯à®£à ¬¬ å ¨§ãç ¥¬ëå ¤¨áæ¨¯«¨­, ®­® ®âà ¦ ¥â ­¥ â®«ìª® âà¥-
¡®¢ ­¨ï ä¥¤¥à «ì­®£® ª®¬¯®­¥­â , ­® ¨ à¥£¨®­ «ì­ë¥ ®á®¡¥­­®áâ¨ ¯®¤£®-
â®¢ª¨ á¯¥æ¨ «¨áâ  ¢ ®¡« áâ¨ á¨áâ¥¬­®£® ¯à®£à ¬¬¨à®¢ ­¨ï.

� £¨áâà ¯à¨ª« ¤­®© ¬ â¥¬ â¨ª¨ ¨ ¨­ä®à¬ â¨ª¨ ¤®«¦¥­ ã¬¥âì íä-
ä¥ªâ¨¢­® à¥è âì ®¡à §®¢ â¥«ì­ë¥ ¨ ¨áá«¥¤®¢ â¥«ìáª¨¥ § ¤ ç¨ ¨ ãá¯¥è­®
®áãé¥áâ¢«ïâì á«¥¤ãîé¨¥ ¢¨¤ë ¯à®ä¥áá¨®­ «ì­®© ¤¥ïâ¥«ì­®áâ¨:
{ ­ ãç­®-¨áá«¥¤®¢ â¥«ìáª ï ¤¥ïâ¥«ì­®áâì;
{ ¯à¥¯®¤ ¢ â¥«ìáª ï ¤¥ïâ¥«ì­®áâì;
{ ª®­áã«ìâ æ¨®­­ ï ¤¥ïâ¥«ì­®áâì;
{ á®æ¨ «ì­®-¯à®á¢¥â¨â¥«ìáª ï ¤¥ïâ¥«ì­®áâì;
{ á®æ¨ «ì­®-¯¥¤ £®£¨ç¥áª ï ¤¥ïâ¥«ì­®áâì;
{ íªá¯«ã â æ¨®­­ ï ¤¥ïâ¥«ì­®áâì ¨ ¤à.

� £¨áâà ¯à¨ª« ¤­®© ¬ â¥¬ â¨ª¨ ¨ ¨­ä®à¬ â¨ª¨, ®¡« ¤ îé¨© â ª¨¬¨
ª ç¥áâ¢ ¬¨ á¯¥æ¨ «¨áâ , ª ª ¯à®ä¥áá¨®­ «¨§¬, ª®¬¯¥â¥­â­®áâì, ª®­ªã-
à¥­â®á¯®á®¡­®áâì, ¬®¦¥â  ¤ ¯â¨à®¢ âìáï ¨ ª ¤àã£¨¬ ¢¨¤ ¬ ¯à®ä¥áá¨®-
­ «ì­®© ¤¥ïâ¥«ì­®áâ¨.

� £¨áâà, ®á¢®¨¢è¨© ®á­®¢­ãî ®¡à §®¢ â¥«ì­ãî ¯à®£à ¬¬ã ¢ëáè¥£®
¯à®ä¥áá¨®­ «ì­®£® ®¡à §®¢ ­¨ï ¢ à ¬ª å ­ ¯à ¢«¥­¨ï ¯®¤£®â®¢ª¨ ý�à¨-
ª« ¤­ ï ¬ â¥¬ â¨ª  ¨ ¨­ä®à¬ â¨ª þ, ¯®¤£®â®¢«¥­ ¤«ï ¯à®¤®«¦¥­¨ï ®¡-
à §®¢ ­¨ï ¢  á¯¨à ­âãà¥ ¯® ­ ãç­ë¬ á¯¥æ¨ «ì­®áâï¬:
05.13.11 | ¬ â¥¬ â¨ç¥áª®¥ ¨ ¯à®£à ¬¬­®¥ ®¡¥á¯¥ç¥­¨¥ ¢ëç¨á«¨â¥«ì­ëå

¬ è¨­, ª®¬¯«¥ªá®¢ ¨ ª®¬¯ìîâ¥à­ëå á¥â¥©;
05.13.15 | ¢ëç¨á«¨â¥«ì­ë¥ ¬ è¨­ë ¨ á¥â¨;
05.13.18 | ¬ â¥¬ â¨ç¥áª®¥ ¬®¤¥«¨à®¢ ­¨¥, ç¨á«¥­­ë¥ ¬¥â®¤ë ¨ ª®¬-

¯«¥ªáë ¯à®£à ¬¬;
05.13.19 | ¬¥â®¤ë ¨ á¨áâ¥¬ë § é¨âë ¨­ä®à¬ æ¨¨, ¨­ä®à¬ æ¨®­­ ï ¡¥-

§®¯ á­®áâì;
13.00.02 | â¥®à¨ï ¨ ¬¥â®¤¨ª  ®¡ãç¥­¨ï ¨ ¢®á¯¨â ­¨ï (¬ â¥¬ â¨ª , ¨­ä®à-

¬ â¨ª ).
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399770, �¨¯¥æª ï ®¡«., £. �«¥æ, ã«. �®¬¬ã­ à®¢, 28
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� ª®­æ¥ 80-å | ­ ç «¥ 90-å ££. XX ¢¥ª  ¯à®¢®¤¨«®áì ¬¥¦¤ã­ à®¤­®¥
¨áá«¥¤®¢ ­¨¥ ¯® áà ¢­¨â¥«ì­®© ®æ¥­ª¥ ¬ â¥¬ â¨ç¥áª®© ¯®¤£®â®¢ª¨ ãç -
é¨åáï. � ­ñ¬ ¯à¨­¨¬ «¨ ãç áâ¨¥ ¯à¥¤áâ ¢¨â¥«¨ 20-â¨ áâà ­, áà¥¤¨ ª®-
â®àëå ¨ ¡ë¢è¨© �®¢¥âáª¨© �®î§. �® â¥¬¥ ý�­ «¨§ ¤ ­­ëå, áâ â¨áâ¨ª ,
¢¥à®ïâ­®áâìþ ¢á¥ áâà ­ë, ªà®¬¥ ¤¢ãå (�«®¢¥­¨ï ¨ �®àâã£ «¨ï), ¯®ª § «¨
à¥§ã«ìâ âë «ãçè¥, ç¥¬ ã ­ á. �­ «®£¨ç­ë¥ à¥§ã«ìâ âë ¡ë«¨ ¯®«ãç¥­ë
¨ ¢ 2003 £®¤ã, ª®£¤  ¯à®¢®¤¨«®áì ¬¥¦¤ã­ à®¤­®¥ ¨áá«¥¤®¢ ­¨¥ (PISA-
2003) ãà®¢­ï ¬ â¥¬ â¨ç¥áª®© £à ¬®â­®áâ¨ 15-«¥â­¨å ãç é¨åáï. �ª«î-
ç¥­¨¥ ¢¥à®ïâ­®áâ­®-áâ â¨áâ¨ç¥áª¨å ¢®¯à®á®¢ ¢ â¥áâ á¢¨¤¥â¥«ìáâ¢ã¥â ® â®©
¢ ¦­®áâ¨, ª®â®àãî ¯à¨¤ îâ íâ®¬ã ¬ â¥à¨ «ã ¢ ¤àã£¨å áâà ­ å,   ¯®«ãç¥­-
­ë¥ ¯® ­¥ª®â®àë¬ áâà ­ ¬ ¤®áâ â®ç­® ¢ëá®ª¨¥ à¥§ã«ìâ âë ¯®ª §ë¢ îâ,
çâ® ¥£® ¨§ãç¥­¨î ã¤¥«ï¥âáï §­ ç¨â¥«ì­®¥ ¢­¨¬ ­¨¥. � ¯à¨¬¥à, ¯® áà ¢-
­¥­¨î á âà¥¡®¢ ­¨ï¬¨ ¯® ¬ â¥¬ â¨ª¥, ¯à¥¤êï¢«ï¥¬ë¬¨ ª  ¡¨âãà¨¥­â ¬
à®áá¨©áª¨å ¢ã§®¢, â¥áâ ­  ¯®áâã¯«¥­¨¥ ¢ �ªáä®à¤áª¨© ã­¨¢¥àá¨â¥â ¯à¥¤-
¯®« £ ¥â ­ «¨ç¨¥ ã ¯®áâã¯ îé¨å §­ ­¨© ¯® ª®¬¡¨­ â®à¨ª¥ ¨ í«¥¬¥­â à­®©
â¥®à¨¨ ¢¥à®ïâ­®áâ¥©.

�¤­ ª® ¤¥«® ­¥ â®«ìª® ¢ â®¬, çâ® ¥¢à®¯¥©áª¨¥ ¨«¨  ¬¥à¨ª ­áª¨¥ èª®«ì-
­¨ª¨ §­ ª®¬ïâáï á í«¥¬¥­â ¬¨ áâ®å áâ¨ª¨ ¨ ®¤­¨¬ ¨§ ¯à¨®à¨â¥â­ëå ­ -
¯à ¢«¥­¨© ¬®¤¥à­¨§ æ¨¨ à®áá¨©áª®£® ®¡à §®¢ ­¨ï ï¢«ï¥âáï ¨­â¥£à æ¨ï ¢
¬¥¦¤ã­ à®¤­ãî á¨áâ¥¬ã,   áª®à¥¥ ¢ â®¬, çâ® ¢¥à®ïâ­®áâ­®-áâ â¨áâ¨ç¥áª¨¥
¬¥â®¤ë ã¦¥ á¥£®¤­ï è¨à®ª® ¨á¯®«ì§ãîâáï á ¬ë¬¨ à §«¨ç­ë¬¨ ®¡« áâï¬¨
§­ ­¨©. � ª¨¬ ®¡à §®¬, §­ ª®¬áâ¢® á í«¥¬¥­â ¬¨ ¤ ­­®© ­ ãª¨ ®âªàë-
¢ ¥â è¨à®ª¨¥ ¢®§¬®¦­®áâ¨ ¤«ï ¨««îáâà æ¨¨ ¯à¨¬¥­¨¬®áâ¨ ¬ â¥¬ â¨ª¨
ª à¥è¥­¨î ¢ ¦­ëå ¯à¨ª« ¤­ëå § ¤ ç, çâ® ¢ á¢®î ®ç¥à¥¤ì £®¢®à¨â ® à¥-
 «¨§ æ¨¨ ¯à®ä¥áá¨®­ «ì­®-¯à¨ª« ¤­®© ­ ¯à ¢«¥­­®áâ¨ á­ ç «  ¢ èª®«¥,
  § â¥¬ ¢ ¢ã§¥. � íâ®© á¢ï§¨, á®£« á­® ä¥¤¥à «ì­®¬ã ª®¬¯®­¥­âã ¡ §¨á-
­®£® ãç¥¡­®£® ¯« ­ , ¯à¨¬¥à­ë¬ ãç¥¡­ë¬ ¯« ­ ¬ ¤«ï áà¥¤­¥© èª®«ë ¨
£®áã¤ àáâ¢¥­­®¬ã ®¡à §®¢ â¥«ì­®¬ã áâ ­¤ àâã ­ ç «ì­®£® ®¡é¥£®, áà¥¤-
­¥£® ®¡é¥£® ¨ áà¥¤­¥£® (¯®«­®£®) ®¡é¥£® ®¡à §®¢ ­¨ï ¯® ¬ â¥¬ â¨ª¥,
ãâ¢¥à¦¤ñ­­®¬ã ¢ 2004 £®¤ã, ¢ èª®«ì­ë© ªãàá ¬ â¥¬ â¨ª¨ ¢ª«îç ¥âáï áâ®-
å áâ¨ç¥áª ï «¨­¨ï, ¯à¥¤¯®« £ îé ï ¨§ãç¥­¨¥ í«¥¬¥­â®¢ ª®¬¡¨­ â®à¨ª¨,
â¥®à¨¨ ¢¥à®ïâ­®áâ¥© ¨ ¬ â¥¬ â¨ç¥áª®© áâ â¨áâ¨ª¨. � ­­ãî â¥­¤¥­æ¨î
¬®¦­® â®«ìª® ¯à¨¢¥âáâ¢®¢ âì.

�àã£ ¢®¯à®á®¢ ¤«ï ¨§ãç¥­¨ï ¢ èª®«¥ ®¯à¥¤¥«ñ­. �¤­ ª® ¢®¯à®áë, ãá-
â ­ ¢«¨¢ ¥¬ë¥ áâ ­¤ àâ®¬ ¤«ï ¨§ãç¥­¨ï ¢ áà¥¤­¥© ®¡é¥© èª®«¥, ¤ã¡«¨-
àãîâáï ­  ãà®¢­¥ áà¥¤­¥£® (¯®«­®£®) ®¡é¥£® ®¡à §®¢ ­¨ï. �®¦¥ á ¬®¥
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¯à®¨áå®¤¨â ¨ á ¢ã§®¢áª¨¬¨ áâ ­¤ àâ ¬¨ | ¢®¯à®áë áâ®å áâ¨ª¨ ¯®¢â®àïîâ
èª®«ì­ë© áâ ­¤ àâ. �à¨ íâ®¬ á®¢á¥¬ ­¥¯®­ïâ­®, â® «¨ íâ® ¯®¢â®à¥­¨¥
¯à®¨áå®¤¨â ¢ ¡®«¥¥ ã£«ã¡«ñ­­®¬ ¢ à¨ ­â¥, â® «¨ ­  â®¬ ¦¥ á ¬®¬ ãà®¢­¥,
¡ã¤â® ¡ë áâã¤¥­âë §­ ª®¬ïâáï á ¤ ­­ë¬ à §¤¥«®¬ ¬ â¥¬ â¨ª¨ ¢ ¯¥à¢ë©
à §.

�®íâ®¬ã, ­  ­ è ¢§£«ï¤, æ¥«¥á®®¡à §­® ®¯à¥¤¥«¨âìáï: «¨¡® ¬ë áâà®¨¬
¢ã§®¢áª®¥ ®¡ãç¥­¨¥ ¯ãâñ¬ ãá¨«¥­¨ï áä®à¬¨à®¢ ­­®© ¥éñ ¢ èª®«¥ áâ®å á-
â¨ç¥áª®© ¡ §ë áâã¤¥­â , ¤¥« ï ¥ñ ¯à¨ íâ®¬ ¡®«¥¥ â¥®à¥â¨§¨à®¢ ­­®©, «¨¡®
¨§ãç ¥¬ ¢ ¢ã§¥ â®, çâ® ®â­®á¨«®áì à ­¥¥ ª ý�®¯®«­¨â¥«ì­ë¬ £« ¢ ¬ â¥®-
à¨¨ ¢¥à®ïâ­®áâ¥© ¨ ¬ â¥¬ â¨ç¥áª®© áâ â¨áâ¨ª¨þ. �à¨ íâ®¬ ¯¥à¢ë© ¯®¤å®¤
®âàë¢ ¥â ®â ¨¤¥¨ ¯à®ä¥áá¨®­ «ì­®-¯à¨ª« ¤­®© ­ ¯à ¢«¥­­®áâ¨ (ªáâ â¨,
ãá¨«¥­­®© �®­æ¥¯æ¨¥© ¬®¤¥à­¨§ æ¨¨ èª®«ì­®£® ®¡à §®¢ ­¨ï ¯ãâñ¬ ¢¢¥-
¤¥­¨ï ¯à®ä¨«ì­®£® ®¡ãç¥­¨ï ­  áâ àè¥© áâã¯¥­¨ ®¡é¥®¡à §®¢ â¥«ì­®©
èª®«ë), çâ® ¬®¦¥â ¯à¨¢¥áâ¨ ª ­¥®á®§­ ­­®¬ã ¯®­¨¬ ­¨î ¯à¥¤¬¥â  ã ¡®«ì-
è¨­áâ¢  áâã¤¥­â®¢ ª ª ¬ â¥¬ â¨ç¥áª¨å, â ª ¨ ­¥¬ â¥¬ â¨ç¥áª¨å ä ªã«ì-
â¥â®¢. �â®à®© ¯®¤å®¤ â ª¦¥ ¢¥áì¬  ¯à®¡«¥¬ â¨ç¥­: çâ® ¢ë¡à âì ¨§ ý¤®-
¯®«­¨â¥«ì­ëå £« ¢þ ¢ ª ç¥áâ¢¥ ýï¤à þ ¤«ï ¯®¤£®â®¢ª¨ ¡ ª « ¢à®¢,   á®-
®â¢¥âáâ¢¥­­® ¨ ¬ £¨áâà®¢ ¯® à §«¨ç­ë¬ ­ ¯à ¢«¥­¨ï¬? �¥¤ì, ª ¯à¨¬¥àã,
¬¥¤¨ª ¬ ¬®¦¥â ¡ëâì ¨ ­¥­ã¦­® ¨§ãç âì â®, çâ® ¨§ãç îâ ä¨§¨ª¨. � íâ®
¯®à®¦¤ ¥â ¤¨«¥¬¬ã.

� ¤àã£®© áâ®à®­ë, ªâ® ¦¥ ¯®¤£®â®¢¨â ãç¨â¥«ï ª à¥ «¨§ æ¨¨ èª®«ì­®£®
áâ ­¤ àâ ? �â®å áâ¨ªã ¢¢¥«¨ ¢ èª®«ã, ­® ¥á«¨ ®¡à â¨âìáï ª ��� ��� ¯®
¯®¤£®â®¢ª¥ ¡ ª « ¢à  ä¨§¨ª®-¬ â¥¬ â¨ç¥áª®£® ®¡à §®¢ ­¨ï, â® á ¬  áâ®-
å áâ¨ª  ®ç¥­ì å®à®è® § ¢ã «¨à®¢ ­  ¢ ¡«®ª¥ �� ý�¡é¨¥ ¬ â¥¬ â¨ç¥áª¨¥ ¨
¥áâ¥áâ¢¥­­®­ ãç­ë¥ ¤¨áæ¨¯«¨­ëþ ¢ ª®­â¥ªáâ¥ ¤¨áæ¨¯«¨­ë ý� â¥¬ â¨ª þ,
¯à¨çñ¬ ª®«¨ç¥áâ¢® ç á®¢, ®â¢®¤¨¬ëå ­  ¥ñ ¨§ãç¥­¨¥, ¢¥áì¬  ­¨çâ®¦­®,  
¢ ¬ £¨áâà âãà¥ ¤ ­­®£® ­ ¯à ¢«¥­¨ï ®­  ¨ ¢®¢á¥ ®âáãâáâ¢ã¥â. � ¢áñ ¦¥
¤ ­­ë© ¯à®¡¥« ¬®¦­® ¢®á¯®«­¨âì, ­ ¯à¨¬¥à, ¯ãâñ¬ ¢¢¥¤¥­¨ï ¬¥â®¤¨ç¥á-
ª®£® ªãàá  ¯® ¢ë¡®àã ¤«ï áâã¤¥­â®¢ ä¨§¨ª®-¬ â¥¬ â¨ç¥áª¨å ä ªã«ìâ¥â®¢
¢ã§®¢, «¨¡® ­ ¯®«­¥­¨¥¬ ¢ã§®¢áª®£® ªãàá  ý�¥®à¨ï ¨ ¬¥â®¤¨ª  ®¡ãç¥­¨ï
¬ â¥¬ â¨ª¥þ ¤®¯®«­¨â¥«ì­ë¬ á®¤¥à¦ ­¨¥¬.

�®íâ®¬ã ¢ ­ áâ®ïé¨© ¬®¬¥­â ®¡®áâà¨«¨áì ¯à®â¨¢®à¥ç¨ï ¬¥¦¤ã: ä ª-
â¨ç¥áª¨¬ ¢¢¥¤¥­¨¥¬ áâ®å áâ¨ª¨ ¢ èª®«ã ¨ ­¥¤®áâ â®ç­®© ¯®¤£®â®¢«¥­-
­®áâìî ¡ã¤ãé¨å ãç¨â¥«¥© ª ¥ñ ¯à¥¯®¤ ¢ ­¨î; ¤¨ «¥ªâ¨ç¥áª¨¬ ¯à®â¨¢®-
à¥ç¨¥¬ ¬¥¦¤ã èª®«ì­ë¬ ¨ ¢ã§®¢áª¨¬¨ áâ ­¤ àâ ¬¨. � §à¥è¥­¨¥ ¤ ­­ëå
¯à®â¨¢®à¥ç¨© ¯®§¢®«¨â ¯®áâ ¢¨âì ®¡ãç¥­¨¥ áâ®å áâ¨ª¥ ­  ¢ëá®ª¨© ãà®-
¢¥­ì.
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e-mail: mhalhamza@hotmail.com
�«ã¡®ª¨© ¨áâ®à¨ç¥áª¨© ­ ãç­ë©  ­ «¨§ à §¢¨â¨ï ­ ãª¨ ¢  à ¡áª®¬

� à®ªª® ¨ �­¤ «ãá¨¨ ¯®¤â¢¥à¦¤ ¥â ã­¨ª «ì­®áâì íâ®£® ®¯ëâ , â ª ª ª
�­¤ «ã§áª ï æ¨¢¨«¨§ æ¨ï á®§¤ ¢ « áì ¢ à¥§ã«ìâ â¥ á¬¥è¨¢ ­¨ï ¨ ¢§ ¨-
¬®¤¥©áâ¢¨ï ªã«ìâãà à §­ëå ­ à®¤®¢:  à ¡®¢, ¡¥à¡¥à®¢ ¨ ¬¥áâ­®£® ­ á¥«¥-
­¨ï �á¯ ­¨¨. �á¥ íâ® ¯à®¨§®è«® ¢ ®¡áâ ­®¢ª¥ ¬¨à­®£® á®áãé¥áâ¢®¢ ­¨ï
âà¥å ¡®¦¥áâ¢¥­­ëå à¥«¨£¨©. �®«ãç¨«áï ¬®é­ë© ­ ãç­ë© ¨ ªã«ìâãà­ë©
¯à®£à¥áá. �á®¡®¥ ¢­¨¬ ­¨¥ ¡ë«® ã¤¥«¥­® â ª¨¬ ®¡« áâï¬ §­ ­¨ï ª ª ¬ -
â¥¬ â¨ª¥, ä¨«®á®ä¨¨,  áâà®­®¬¨¨ ¨ ¬¥¤¨æ¨­¥. �¥à¥§ ªàã¯­ë¥ ­ ãç­ë¥
æ¥­âàë �­¤ «ãá¨¨ ª ª �®à¤®¢¨î ¨ �®«¥¤® ¯¥à¥è«¨ ¢ �¢à®¯ã ­ ãç­ë¥
âà ªâ âë ­   à ¡áª®¬, « â¨­áª®¬ ¨ ¥¢à¥©áª®¬ ï§ëª å. �â¨ ¡ë«¨ ­ ãç­ë¥
§­ ­¨ï, ¯®«ãç¥­­ë¥ £à¥ª ¬¨, ¨­¤ãá ¬¨,  à ¡ ¬¨ ¨ ¤à. �á¥ íâ® ­ ç «®áì
á ¯¥à¥¢®¤ . �.�. �èª¥¢¨ç ®â¬¥â¨«, çâ® ¢¥«¨ª ï ª®¬¯ ­¨ï ¯¥à¥¢®¤  ­ 
 à ¡áª®¬ �®áâ®ª¥ á á¨à¨©áª®£®, £à¥ç¥áª®£®, ¯¥àá¨¤áª®£® ¨ ¨­¤¨©áª®£® ï§ë-
ª®¢ ­   à ¡áª¨© ¢ IX ¢. ¯®¢â®à¨« áì ¢ � à®ªª® ¨ �­¤ «ãá¨¨ á  à ¡áª®£®
­  « â¨­áª¨© (¨ ¥¢à¥©áª¨©) ï§ëª¨ ¢ XII ¢.[1].

� ­ ç «¥ § ¯ ¤­®- à ¡áª¨¥ ãç¥­ë¥ ¯®«­®áâìî ®¯¨à «¨áì ­  ¯¥à¥¢¥¤¥­-
­ë¥ ¤à¥¢­¨¥ âà ªâ âë ¨ à¥§ã«ìâ âë á ¬ëå ¢®áâ®ç­®- à ¡áª¨å ¨ ¬ãáã«ì-
¬ ­áª¨å ãç¥­ëå. � ¢ XI-¬ áâ®«¥â¨¨ �­¤ «ã§áª ï ­ ãª  ¨ ¢ ®á®¡¥­­®áâ¨
¬ â¥¬ â¨ª , ¤®áâ¨£«  á¢®¥© ¢¥àè¨­ë.

� XII ¢. ­ ç¨­ ¥âáï âà¥¢®¦­®¥ ¨ ¤à ¬ â¨ç¥áª®¥ ¢à¥¬ï ¢ �­¤ «ãá¨¨.
�®©­ë ¨ ¡®àì¡  §  ¢« áâì ¯à¨¢®¤¨«¨ ª à á¯ ¤ã ®á­®¢­ëå æ¥­âà®¢ ªã«ì-
âãàë ¨ ­ ãª¨ ª ª �®à¤®¢¨¨ ¨ �¥¢¨«ì¨, ª®â®àë¥ ¡ë«¨ à §àãè¥­ë ¨ â¥¬
á ¬ë¬ ã­¨çâ®¦ «¨áì ¬­®£¨¥ ­ ãç­ë¥ âà ªâ âë. � ¤àã£®© áâ®à®­ë �®-
«¥¤® ¨ �¥«¥­áá¨ï ¡ë«¨ ®â¢®¥¢ ­ë �á¯ ­æ ¬¨ ¬¨à­®, çâ® ¯®¬®£«® á®åà -
­¨âì ­ ãç­®¥ ­ á«¥¤¨¥. � íâ® ¢à¥¬ï �®«¥¤® ¯à¥¢à â¨«®áì ¢ ªàã¯­¥©è¨©
æ¥­âà ­ ãª¨, ¤¨ «®£  ¬¥¦¤ã à §«¨ç­ë¬¨ æ¨¢¨«¨§ æ¨ï¬¨ ¨ ªã«ìâãà ¬¨ ¨
áâ «® æ¥­âà®¬ ¯¥à¥¢®¤  ­  « â¨­áª¨© ¨ ¥¢à¥©áª¨© ï§ëª¨. �¥­âà®¬ à §-
¢¨â¨ï ¬ â¥¬ â¨ª¨ ¨  áâà®­®¬¨¨ ¯¥à¥¬¥áâ¨«áï ¢ £« ¢­ë¥ £®à®¤  � à®ªª®:
� àà ª¥è ¨ �¥á. � íâ®â ¯¥à¨®¤ ¯®ï¢¨«®áì ­¥¬ «® ªàã¯­ëå ¬ â¥¬ â¨ª®¢

∗� ¡®â  ¢ë¯®«­¥­  ¯à¨ ä¨­ ­á®¢®© ¯®¤¤¥à¦ª¥ ���� (¯à®¥ªâ ü 06{06{80526 )
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¨  áâà®­®¬®¢ ¢ � à®ªª®, â.ª. ®¡áâ ­®¢ª  ¢ �­¤ «ãá¨¨ áâ «  ­¥áâ ¡¨«ì­®©
¨ ­¥¡« £®¯à¨ïâ­®© ¤«ï § ­ïâ¨ï ­ ãª®©. �§ ­¨å ¬ë ¢ë¡à «¨ ¤«ï ¨áá«¥¤®-
¢ ­¨ï âà¨ á ¬ëå ªàã¯­ëå ¬ â¥¬ â¨ª®¢, à ¡®â ¢è¨å ¢ ¯¥à¨®¤ á XII ¢. ¯®
XVI ¢.

�¥à¢ë© ¨§ ­¨å �¡ã � ªà¨©ï  «-� áá à (XII{XIII) ¨§ � à®ªª®, ¢â®-
à®© �å¬ ¤ ¨¡­  «-� ­­   «-� àà ª¥è¨ (XIII{XIV) ¨§ � àà ª¥è  ¨ �«¨
 «-� « á ¤¨ (XV), ª®â®àë© à®¤¨«áï ¢ �­¤ «ãá¨¨, ­® ¦¨« ¨ à ¡®â « ¢
� à®ªª® ¨ �ã­¨á¥.

�®á«¥ ¨§ãç¥­¨ï á®ç¨­¥­¨©  «-� áá à , �¡­  «-� ­­ë ¨  «-� « á ¤¨
¬ë ¬®¦¥¬ áà ¢­¨¢ âì ¨å à¥§ã«ìâ âë ¨ áã¤¨âì ® å®¤¥ à §¢¨â¨ï  «£¥¡àë ­ 
� ¯ ¤¥ áà¥¤­¥¢¥ª®¢®£® ¬¨à  ¨á« ¬ .

�ãé¥áâ¢¥­­ ï ®á®¡¥­­®áâì § ¯ ¤­® à ¡áª®© ¬ â¥¬ â¨ª¨ | á¨áâ¥¬ -
â¨§ æ¨ï ¬ â¥¬ â¨ç¥áª¨å §­ ­¨© ¨ á®áâ ¢«¥­¨¥ ª¢ «¨ä¨æ¨à®¢ ­­ëå ãç¥¡-
­ëå ¯®á®¡¨©. �ë« ¯à¨­ïâ, ª ª, ¢¯à®ç¥¬, ¨ ­  �®áâ®ª¥, âà ¤¨æ¨®­­ë©
¯« ­ â ª®£® á®ç¨­¥­¨ï, ª®â®à®¥ ¤®«¦­® ¡ë«® á®áâ®ïâì ¨§ ¤¢ãå ç áâ¥©:
 à¨ä¬¥â¨ç¥áª®© (æ¥«ë¥ ç¨á« , ¤à®¡¨ ¨ ª®à­¨) ¨  «£¥¡à ¨ç¥áª®©. �®  «-
£¥¡à ¨ç¥áª ï | íâ® ­¥ â®«ìª® ý «-¤¦ ¡àþ ¨ ý «-¬ãª ¡ « þ ¢ âà ¤¨æ¨¨
 «-�®à¥§¬¨. � ­¥¥, ¢å®¤ïâ ¨ ãç¥­¨¥ ® ¯à®¯®àæ¨®­ «ì­ëå ¢¥«¨ç¨­ å, ¨
ý¯à ¢¨«® ¤¢ãå ®è¨¡®ªþ, á¢®¤ïé¨¥áï ª à¥è¥­¨î «¨­¥©­ëå ãà ¢­¥­¨©, ¨
íâ® ®¡ê¥¤¨­ï¥âáï á ª« áá¨ä¨ª æ¨¥©  «-�®à¥§¬¨. �à®¬¥ â®£®, ¨ íâ® ®ç¥­ì
¢ ¦­®,  «£¥¡à ¨ç¥áª ï ç áâì ã¦¥ á®¤¥à¦¨â à §¤¥« ¨«¨ £« ¢ã ® ¤¥©áâ¢¨ïå
á  «£¥¡à ¨ç¥áª¨¬¨ ¬­®£®ç«¥­ ¬¨.

� ª¨¬ ®¡à §®¬, ¢ § ¯ ¤­® à ¡áª®¬  à¥ «¥ ®áãé¥áâ¢«ï¥âáï ¯à®æ¥áá
ãá¢®¥­¨ï ¤®áâ¨¦¥­¨© á ¬®£®  «-�®à¥§¬¨ ¨ � £¤ ¤áª®© èª®«ë ¢ æ¥«®¬.
�®¤¥à¦ ­¨¥ âà ªâ â®¢ ¢ ¯à®æ¥áá¥ ãá¢®¥­¨ï íâ®© âà ¤¨æ¨¨ ¢¨¤®¨§¬¥­ï-
¥âáï ¨ á®¢¥àè¥­áâ¢ã¥âáï, ¯à¨¢®¤ï ª ¨­â¥à¥á­¥©è¨¬ à¥§ã«ìâ â ¬. �­®£¤  ¢
¨§¢¥áâ­®© áâ¥¯¥­¨ íâ® ­ ¯®¬¨­ ¥â ¯à®æ¥áá ®¡à ¡®âª¨ ¨ ª®¬¬¥­â¨à®¢ ­¨ï
ý� ç «þ �¢ª«¨¤ , ª®â®àë©, ª ª ¨§¢¥áâ­®, ¡ë« áâ¨¬ã«®¬ ¤«ï ¨áá«¥¤®¢ -
­¨©, «¥¦ é¨å ¢ ®á­®¢¥ áà¥¤­¥¢¥ª®¢®©  à ¡®ï§ëç­®© ¬ â¥¬ â¨ª¨.

�â®à ï ®á®¡¥­­®áâì à áá¬®âà¥­­ëå âà ªâ â®¢ | íâ® ¬®¤¨ä¨ª æ¨ï
ý¯à ¢¨«  ¤¢ãå ®è¨¡®ªþ ¢ ä®à¬¥ ý¯à ¢¨«  ç è ¢¥á®¢þ. �â® ¯à ¢¨«® â®«ìª®
¢ á«®¢¥á­®© ä®à¬¥ ä¨£ãà¨àã¥â ¥é¥ ¢ âà ªâ â¥  «-� áá à . �® ¢á¥å ¡®«¥¥
¯®§¤­¨å á®ç¨­¥­¨ïå á«®¢¥á­®¥ ®¯¨á ­¨¥ á®¯à®¢®¦¤ ¥âáï áå¥¬®© à ¢­®¯«¥-
ç¨å ¢¥á®¢ á ¤¢ã¬ï ç è ¬¨. � ¨§«®¦¥­¨¨  «-� áá à  â¥®à¥â¨ç¥áª®¥ ý¯à -
¢¨«® ç è ¢¥á®¢þ ¥é¥ ­¥ ®â¤¥«¨«®áì ®â ¯à ªâ¨ª¨ ¢§¢¥è¨¢ ­¨ï. � ¤ ç  à¥-
è ¥âáï ­¥¯®áà¥¤áâ¢¥­­® ­  ¢¥á å. � ª®© ¬¥â®¤ ¯à¨¬¥­ï«¨ ¥é¥ ¤ ¦¥ �¬ à
 «-� ©ï¬ (XI ¢.) ¨  «-� §¨­¨ (XII ¢.). �¡áâà £¨à®¢ ­¨¥ ¥£® ®â ¯à ªâ¨ª¨
¢§¢¥è¨¢ ­¨ï | ¤ «ì­¥©è¨© è £ ¢  «£¥¡à ¨§ æ¨¨ § ¤ ç¨: á¢¥¤¥­¨ï ¥¥ ª
à¥è¥­¨î «¨­¥©­®£® ãà ¢­¥­¨ï. �â®â ¯à®æ¥áá ¬®¦­® ¯à®á«¥¤¨âì ¢ âàã¤ å
�¡­  «-� ­­ë ¨  «-� « á ¤¨.

�à®æ¥áá  ¡áâà £¨à®¢ ­¨ï ®â ¯à ªâ¨ª¨ ¢§¢¥è¨¢ ­¨ï ¨ í¢®«îæ¨¨ â¥à-
¬¨­®«®£¨¨ ¤«ï ®¡®§­ ç¥­¨ï ¢¥«¨ç¨­, ¢å®¤ïé¨å ¢ ãà ¢­¥­¨¥ | å à ªâ¥à-
­ ï ®á®¡¥­­®áâì ¤¥ïâ¥«ì­®áâ¨ § ¯ ¤­® à ¡áª¨å ¬ â¥¬ â¨ª®¢. � ª ¯¥à¢®-
­ ç «ì­® â¥à¬¨­®¬ ý¨¬ãé¥áâ¢®þ (¬ «) ¢­ ç «¥ ®¡®§­ ç «®áì ­¥¨§¢¥áâ­®¥
¢ § ¤ ç å, á¢®¤ïé¨åáï ª «¨­¥©­ë¬ ãà ¢­¥­¨ï¬. �¯®á«¥¤áâ¢¨¨ íâ¨¬ â¥à-
¬¨­®¬ áâ «¨ ®¡®§­ ç âì ª¢ ¤à â ­¥¨§¢¥áâ­®£®. �«-� « á ¤¨ ¯à¨¬¥­ï¥â
¥£® ¨¬¥­­® ¢ íâ®¬ á¬ëá«¥. �â® ¨ ý¨¬ãé¥áâ¢®þ ¢ ¤¥­¥¦­®© ä®à¬¥, ¨ ý¨¬ã-
é¥áâ¢®þ ¢ ¢¨¤¥ £àã§  ¢ ý¯à ¢¨«¥ ç è ¢¥á®¢þ. � âà ªâ â å âà¥å ã¯®¬ï­ãâëå
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§ ¯ ¤­® à ¡áª¨å ¬ â¥¬ â¨ª®¢ ¬®¦­® ¯à®á«¥¤¨âì ¯à®æ¥áá ¯¥à¥å®¤  ®â â¥à-
¬¨­  ý¤¨àå¥¬þ ¤«ï á¢®¡®¤­®£® ç«¥­  ª  ¡áâà ªâ­®¬ã â¥à¬¨­ã ý¢¥«¨ç¨­ þ
(ª ¤ à ¨«¨ ¬¨ª¤ à) ¨«¨ ýç¨á«®þ (c ¤ ¤). � ª¨¬ ®¡à §®¬, ¨¤¥â ¯à®æ¥áá
­¥¯à¥àë¢­®£®  ¡áâà £¨à®¢ ­¨ï á®¤¥à¦ ­¨ï  «£¥¡à ¨ç¥áª¨å £« ¢.

� âà¥âì¨å, íâ® ¯®á«¥¤®¢ â¥«ì­®¥ ¢¢¥¤¥­¨¥ ®âà¨æ â¥«ì­ëå ¢¥«¨ç¨­ ¢
 «£¥¡à ¨ç¥áªãî ¯à ªâ¨ªã, çâ® ¯à¨¢¥«® ª ¯®ï¢«¥­¨î ¯à ¢¨«  §­ ª®¢. �à -
¢¨«® §­ ª®¢ ä®à¬ã«¨àã¥â �¡­  «-� ­­  ¨ è¨à®ª® ¯à¨¬¥­ï¥â  «-� « á ¤¨,
áç¨â ï ¥£®  ¡á®«îâ­® ã­¨¢¥àá «ì­ë¬. �® íâ®£® ¬®¦­® ¡ë«® ­ ¡«î¤ âì
«¨èì ®â¤¥«ì­ë¥ á«ãç ¨ ¥£® ¯à¨¬¥­¥­¨ï â®«ìª® ¢ ª®­ªà¥â­ëå § ¤ ç å. �
�¢à®¯¥ ¢ ®¡é¥¬ ¢¨¤¥ ¥£® ä®à¬ã«¨àã¥â â®«ìª® �ãª  � ç®«¨ ¢ á¢®¥© ý�ã¬¬¥
§­ ­¨©þ, ¨§¤ ­­®© ¢ �¥­¥æ¨¨ ¢ 1494 £.

�, ­ ª®­¥æ, ¢ ç¥â¢¥àâëå, ¡¥§ãá«®¢­®¥ ¤®áâ¨¦¥­¨¥ § ¯ ¤­® à ¡áª¨å
¬ â¥¬ â¨ª®¢ | ¢¢¥¤¥­¨¥  «£¥¡à ¨ç¥áª®© á¨¬¢®«¨ª¨. �®âï  «-� « á ¤¨
­¥ ¡ë« ý¯¥à¢®®âªàë¢ â¥«¥¬þ íâ®© á¨¬¢®«¨ª¨, á¢®¡®¤­®¥ ®¯¥à¨à®¢ ­¨¥ ¥î
á¢¨¤¥â¥«ìáâ¢ã¥â ® â®¬, çâ® ª ¥£® ¢à¥¬¥­¨ ®­  ¯à®ç­® ¢®è«  ¢ ¯à ªâ¨ªã
 «£¥¡à ¨ç¥áª¨å ¤¥©áâ¢¨©. � íâ¨ ¤¥©áâ¢¨ï | ­¥ â®«ìª® ¯à ªâ¨ª  à¥è¥­¨ï
ãà ¢­¥­¨ï, ­® ¨ á¢®¡®¤­®¥ ®¯¥à¨à®¢ ­¨¥ á  «£¥¡à ¨ç¥áª¨¬¨ ¬­®£®ç«¥­ ¬¨
(á¬.[2{5]).

� è  ­ «¨§ ¯®ª §ë¢ ¥â, çâ® áãé¥áâ¢¥­­ë© ¢ª« ¤  «-� « á ¤¨, ¨ ¥£®
¯à¥¤è¥áâ¢¥­­¨ª®¢ ¢ § ¯ ¤­® à ¡áª®© ¬ â¥¬ â¨ª¥ ¡¥áá¯®à¥­. �¬¥­­® ¥£®
âàã¤ë áâ «¨ ®¡à §æ®¬ ¤«ï ¤ «ì­¥©è¨å ¯®ª®«¥­¨© § ¯ ¤­® à ¡áª¨å ¬ â¥-
¬ â¨ª®¢ ¢ â® âàã¤­®¥ ¢à¥¬ï, ª®£¤ , ª § «®áì,  ­¤ «ã§áª®© ¬ â¥¬ â¨ª¥, ª ª
¨ ¢®®¡é¥ § ¯ ¤­® à ¡áª®© ­ ãª¥ ¯à¨è¥« ª®­¥æ. �¥¤ì ­¥ §àï  «-� « á ¤¨
¨­®£¤  ­ §ë¢ îâ ¯®á«¥¤­¨¬  ­¤ «ã§áª¨¬ ¬ â¥¬ â¨ª®¬.

�¯¨á®ª «¨â¥à âãàë
1. �èª¥¢¨ç �.�. �áâ®à¨ï ¬ â¥¬ â¨ª¨ ¢ áà¥¤­¨¥ ¢¥ª . { �., 1961.
2. �®¦ ­áª ï �.�., �«ì-� ¬§  �. �¡­  «-� ­­  ¨ ¥£® ý�à âª®¥ ¨§«®¦¥­¨¥

 à¨ä¬¥â¨ç¥áª¨å ¤¥©áâ¢¨©þ // �áâ®à¨ª®-¬ â¥¬ â¨ç¥áª¨¥ ¨áá«¥¤®¢ ­¨ï. �â®-
à ï á¥à¨ï. �., 2005. �ë¯.9(44). �.330{347.

3. �®¦ ­áª ï �.�, �«ì-� ¬§  �. �¡  à¨ä¬¥â¨ç¥áª®¬ âà ªâ â¥  «-� áá à  //
�áâ®à¨ª®-¬ â¥¬ â¨ç¥áª¨¥ ¨áá«¥¤®¢ ­¨ï. �â®à ï á¥à¨ï. �.,2006. �ë¯.11(46).
�.196{216.

4. �«ì-� ¬§  �. � áà¥¤­¥¢¥ª®¢®© ¬ â¥¬ â¨ª¥ ¢ � £à¨¡¥ // �¥¦¤ã­ à®¤­ ï ­ -
ãç­ ï ª®­ä¥à¥­æ¨ï ý�®¢à¥¬¥­­®¥ ¬ â¥¬ â¨ç¥áª®¥ ®¡à §®¢ ­¨¥ ¨ ¯à®¡«¥¬ë ¨á-
â®à¨¨ ¨ ¬¥â®¤®«®£¨¨ ¬ â¥¬ â¨ª¨þ. 11{15 á¥­âï¡àï 2006. � ¬¡®¢, 2006. �.65{69.

5. �®¦ ­áª ï �.�, �«ì-� ¬§  �. � âà ªâ â¥  «-� « á ¤¨: ý� áªàëâ¨¥ â ©­
­ ãª¨ æ¨äà �ã¡ àþ // �áâ®à¨ª®-¬ â¥¬ â¨ç¥áª¨¥ ¨áá«¥¤®¢ ­¨ï. �â®à ï á¥à¨ï.
12(47). �., 2007. �. 215-237.
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� ����������� � ������ ��������
���������� ���������� ý�������

����������þ � ������ �����

�­â®­®¢  �.�.
�®«ìïââ¨­áª¨© £®áã¤ àáâ¢¥­­ë© ã­¨¢¥àá¨â¥â, ä ªã«ìâ¥â
¬ â¥¬ â¨ª¨ ¨ ¨­ä®à¬ â¨ª¨, ª ä¥¤à   «£¥¡àë ¨ £¥®¬¥âà¨¨
�®áá¨ï, 445020, £. �®«ìïââ¨, ã«. �¥«®àãááª ï, 16¢, ª ¡. 404

�¥«.: (8482)539113, e-mail: I.Antonova2@tltsu.ru
�á­®¢­®© æ¥«ìî ¨§ãç¥­¨ï ¤¨áæ¨¯«¨­ë ý�áâ®à¨ï ¬ â¥¬ â¨ª¨þ á®-

£« á­® ��� ��� ¯® á¯¥æ¨ «ì­®áâ¨ 050201 ý� â¥¬ â¨ª þ á ¤®¯®«­¨â¥«ì-
­®© á¯¥æ¨ «ì­®áâìî 050202 ý�­ä®à¬ â¨ª þ ï¢«ï¥âáï ä®à¬¨à®¢ ­¨¥ ã áâã-
¤¥­â®¢ ¬ â¥¬ â¨ç¥áª®© ªã«ìâãàë ¨ ®¡é¥­ ãç­®£® ¬¨à®¢®§§à¥­¨ï.

�®£« á­® ãç¥¡­®¬ã ¯« ­ã ¤ ­­ ï ¤¨áæ¨¯«¨­  ¨§ãç ¥âáï ¢ 8 á¥¬¥áâà¥
¯®á«¥ ¨§ãç¥­¨ï áâã¤¥­â ¬¨ ®á­®¢­ëå ¬ â¥¬ â¨ç¥áª¨å ¤¨áæ¨¯«¨­:  «-
£¥¡àë, £¥®¬¥âà¨¨, ¬ â¥¬ â¨ç¥áª®£®  ­ «¨§ , â¥®à¨¨ ç¨á¥«, â¥®à¨¨ äã­ª-
æ¨© ¤¥©áâ¢¨â¥«ì­®£® ¨ ª®¬¯«¥ªá­®£® ¯¥à¥¬¥­­®£®, í«¥¬¥­â à­®© ¬ â¥¬ -
â¨ª¨.

� à¥§ã«ìâ â¥ ¨§ãç¥­¨ï ¤¨áæ¨¯«¨­ë áâã¤¥­â ¤®«¦¥­
§­ âì:

{ ®á­®¢­ë¥ ¯¥à¨®¤ë à §¢¨â¨ï ¬ â¥¬ â¨ª¨ ¨ ®á­®¢­ë¥ ­ ¯à ¢«¥-
­¨ï à §¢¨â¨ï á®¢à¥¬¥­­®© ¬ â¥¬ â¨ª¨;

{ à®«ì ¨ §­ ç¥­¨¥ ¬ â¥¬ â¨ª¨ ¢ à §¢¨â¨¨ ®¡é¥áâ¢ , ­ ãç­®-
â¥å­¨ç¥áª®£® ¯à®£à¥áá , ¤àã£¨å ­ ãª;

{ ¡¨®£à ä¨¨ ­ ¨¡®«¥¥ ¢ë¤ îé¨åáï ãç¥­ëå-¬ â¥¬ â¨ª®¢, ¨å ®á-
­®¢­ë¥ ­ ãç­ë¥ ¤®áâ¨¦¥­¨ï ¨ à®«ì ¢ à §¢¨â¨¨ ¬ â¥¬ â¨ª¨;

{ ¨áâ®à¨ç¥áª®¥ à §¢¨â¨¥ ª ¦¤®© á®¤¥à¦ â¥«ì­®-¬¥â®¤¨ç¥áª®© «¨-
­¨¨ èª®«ì­®£® ªãàá  ¬ â¥¬ â¨ª¨.

ã¬¥âì:
{  à£ã¬¥­â¨à®¢ âì ­ ãç­ãî ¯®§¨æ¨î ¯à¨  ­ «¨§¥ «¦¥­ ãç­ëå,

¯á¥¢¤®­ ãç­ëå ¨  ­â¨­ ãç­ëå ãâ¢¥à¦¤¥­¨©;
{ ¨á¯®«ì§®¢ âì ¯®«ãç¥­­ë¥ §­ ­¨ï ¤«ï ¯®¢ëè¥­¨ï ¬®â¨¢ æ¨¨

èª®«ì­¨ª®¢ ¯à¨ ¨§ãç¥­¨¨ ¬ â¥¬ â¨ª¨;
{ ¨á¯®«ì§®¢ âì ¨áâ®à¨ç¥áª¨© ¯®¤å®¤ ¯à¨ ¨§ãç¥­¨¨ ®â¤¥«ì­ëå â¥¬

èª®«ì­®£® ªãàá  ¬ â¥¬ â¨ª¨.
¢« ¤¥âì ­ ¢ëª ¬¨:

{ ¯à¨¬¥­¥­¨ï ®á­®¢­ëå ¬¥â®¤®¢, ª®â®àë¬¨ ®¯¥à¨àã¥â ¨áâ®à¨ï ¬ -
â¥¬ â¨ª¨ (¨§ãç¥­¨¥ ¯¥à¢®¨áâ®ç­¨ª®¢,  ­ «¨§ ¨ á®¯®áâ ¢«¥­¨¥
¨áâ®à¨ç¥áª¨å ä ªâ®¢, ¡¨®£à ä¨© ãç¥­ëå ¨ ¤à.) ¢ ¯à®æ¥áá¥ ¯à¥-
¯®¤ ¢ ­¨ï;
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{ ¨á¯®«ì§®¢ ­¨ï ¬ â¥¬ â¨ç¥áª®£® ï§ëª , ¬ â¥¬ â¨ç¥áª®© â¥à¬¨-
­®«®£¨¨ ¨ á¨¬¢®«¨ª¨.

�â¬¥â¨¬, çâ® ®¤­®© ¨§ § ¤ ç ¨§ãç¥­¨ï ¤¨áæ¨¯«¨­ë ý�áâ®à¨ï ¬ â¥¬ -
â¨ª¨þ ï¢«ï¥âáï ¢ëà ¡®âª  ­ ¢ëª®¢ à¥è¥­¨ï ¨áâ®à¨ç¥áª¨å § ¤ ç, ®âà ¦ -
îé¨å ®á­®¢­ë¥ ¯®­ïâ¨ï èª®«ì­®£® ªãàá  ¬ â¥¬ â¨ª¨. � ª, ­  ¯à ªâ¨ç¥á-
ª¨å § ­ïâ¨ïå ¯® ¤¨áæ¨¯«¨­¥ áâã¤¥­âë à¥è îâ à §«¨ç­ë¥ áâ à¨­­ë¥ § -
¤ ç¨: § ¤ ç¨ �£¨¯â , �­¤¨¨, �à¥æ¨¨; § ¤ ç¨ ¨§ ý�à¨ä¬¥â¨ª¨þ �.�. � £-
­¨æª®£®; § ¤ ç¨ ¨§ ý�§¡ãª¨þ �.�. �®«áâ®£®; § ¤ ç¨ ¢ë¤ îé¨åáï ãç¥­ëå-
¬ â¥¬ â¨ª®¢, ­ ¯à¨¬¥à: 1) § ¤ ç  �«ì-� è¨: ý�®ª § âì, çâ® ¤«ï «î¡®£®
­ âãà «ì­®£® §­ ç¥­¨ï n ¨¬¥¥â ¬¥áâ® à ¢¥­áâ¢®: 14 + 24 + 34 + ... + n4 =
= 1

30

(
6n5 + 15n4 + 10n3 − n

)
þ;

2) § ¤ ç  �ìîâ®­ : ý12 ¡ëª®¢ áê¥¤ îâ 31
3

î£¥à  (à¨¬áª ï ¬¥à  ¯«®-
é ¤¨ î£¥à à ¢­  2500 ¬2) ¯ áâ¡¨é  §  4 ­¥¤¥«¨; 21 ¡ëª áê¥¤ ¥â 10 î£¥à®¢
â ª®£® ¦¥ ¯ áâ¡¨é  §  9 ­¥¤¥«ì. �ª®«ìª® ¡ëª®¢ áê¥¤ïâ âà ¢ã ­  24 î£¥à å
§  18 ­¥¤¥«ì?þ ¨ ¤à.

�à¨ à¥è¥­¨¨ áâ à¨­­ëå § ¤ ç ­  ¯à ªâ¨ç¥áª¨å § ­ïâ¨ïå áâã¤¥­âë
¯à¥¤« £ îâ á¢®¨ ¢ à¨ ­âë ¨ § â¥¬ áà ¢­¨¢ îâ ¨å á ý¨áâ®à¨ç¥áª¨¬¨þ ¨«¨
 ¢â®àáª¨¬¨ à¥è¥­¨ï, ¯à¥¤áâ ¢«¥­­ë¬¨ ¢ «¨â¥à âãà¥.

� ª¨¬ ®¡à §®¬, ªãàá ý�áâ®à¨ï ¬ â¥¬ â¨ª¨þ ¤®«¦¥­ ®¡¥á¯¥ç¨âì à §-
¢¨â¨¥ ã ¡ã¤ãé¥£® ãç¨â¥«ï ¬ â¥¬ â¨ª¨ ¤®áâ â®ç­® è¨à®ª®£® ¢§£«ï¤  ­ 
®á­®¢­ë¥ ¢ ¦­¥©è¨¥ ¯®­ïâ¨ï ¬ â¥¬ â¨ª¨ ª ª á®¢à¥¬¥­­®© ¬ â¥¬ â¨ç¥á-
ª®© ­ ãª¨; ¢®®àã¦¨âì ¥£® ª®­ªà¥â­ë¬¨ §­ ­¨ï¬¨ ¨ ã¬¥­¨ï¬¨, ¤ îé¨¬¨
¥¬ã ¢®§¬®¦­®áâì ¨á¯®«ì§®¢ âì ¨å ¢ ¯¥¤ £®£¨ç¥áª®© ¯à ªâ¨ª¥ ¨ ¢ ¨áá«¥¤®-
¢ â¥«ìáª®© à ¡®â¥ ¯® á¢®¥© á¯¥æ¨ «ì­®áâ¨.

�������� � ��������� �� ���������
���������� � 1920{1930-� ����

�ãá¥¢ �.�.

� 1918 £. á¨áâ¥¬  ­ à®¤­®£® ®¡à §®¢ ­¨ï �®áá¨¨ áâ «  ¯®¤¢¥à£ âìáï
áãé¥áâ¢¥­­ë¬ ¨§¬¥­¥­¨ï¬. �â¨ ¨§¬¥­¥­¨ï ª®á­ã«¨áì èª®«ì­ëå ãç¥¡­¨-
ª®¢, ¢ ç áâ­®áâ¨, ãç¥¡­¨ª®¢ ¬ â¥¬ â¨ª¨. �à¥¤¨ ­¥ª®â®àëå ¤¥ïâ¥«¥© ­ -
à®¤­®£® ®¡à §®¢ ­¨ï, ¢®®¤ãè¥¢«¥­­ëå ¨¤¥¥© à §àãè¨âì ¯à¥¦­îî èª®«ã
¤® ®á­®¢ ­¨ï, áâ «  ¯®¯ã«ïà­®© ¬ëá«ì ®¡ ®â¬¥­¥ ãç¥¡­¨ª®¢. � ª, ç«¥­
¬ â¥¬ â¨ç¥áª®© á¥ªæ¨¨ ¯® à¥ä®à¬¥ èª®«ë �.�. �®«ì¡¥à£ ¯®« £ «, çâ®
ãç¥¡­¨ª¨ á«¥¤ã¥â § ¬¥­¨âì ª­¨£ ¬¨ ¤«ï á ¬®áâ®ïâ¥«ì­®© à ¡®âë ­ ãç­®-
¯®¯ã«ïà­®£® å à ªâ¥à  [1]. �  ¢£ãáâ¥ � àª®¬¯à®á ¢ë¯ãáâ¨« æ¨àªã«ïà­®¥
¯¨áì¬®, ¢ ª®â®à®¬ £®¢®à¨«®áì ®¡ ®â¬¥­¥ áãé¥áâ¢ãîé¨å ãç¥¡­¨ª®¢. �¤­ ª®
ãç¨â¥«ï ¥é¥ ¤®«£® ¯à®¤®«¦ «¨ ¯®«ì§®¢ âìáï ¤®à¥¢®«îæ¨®­­ë¬¨ ãç¥¡­¨-
ª ¬¨ ¨ § ¤ ç­¨ª ¬¨.

�ï¤ ¯¥¤ £®£®¢-à¥ä®à¬ â®à®¢ (�.�. �àã¯áª ï, �.�. �ã«ì£¨­, �.�. �á¨-
¯®¢, �.�. �«®­áª¨©, �.�. �¨­ª¥¢¨ç) ¯®­¨¬ «¨ ­¥®¡å®¤¨¬®áâì á®§¤ ­¨ï
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ãç¥¡­¨ª®¢ ­®¢®£® â¨¯ . �à¥¤¨ âà¥¡®¢ ­¨© ª ãç¥¡­¨ª ¬ ¢ ª ç¥áâ¢¥ £« ¢-
­ëå ­ §ë¢ «¨áì: 1) ¢®áá®§¤ ­¨¥ ¤®áâ®¢¥à­®© ­ ãç­®© ª àâ¨­ë; 2) ãç¥â
¢®§à áâ­ëå ®á®¡¥­­®áâ¥© ãç é¨åáï; 3) á¢ï§ì á ®ªàã¦ îé¥© ¦¨§­ìî, á
âàã¤®¬; 4) ¯®¡ã¦¤¥­¨¥ ãç é¨åáï ¨ ãç¨â¥«¥© ª â¢®àç¥áâ¢ã. �¥¬ «®¢ ¦-
­®© ¯à¨§­ ¢ « áì ¨ ¨¤¥®«®£¨ç¥áª ï á®áâ ¢«ïîé ï [3].

�¦¥ ¢ á ¬ë¥ ¯¥à¢ë¥ £®¤ë á®¢¥âáª®© ¢« áâ¨ áâ «¨ ¯®ï¢«ïâìáï ­®¢ë¥
ãç¥¡­ë¥ ª­¨£¨ ¯® ¬ â¥¬ â¨ª¥ | ãç¥¡­¨ª¨ ¨ § ¤ ç­¨ª¨, ¯à¨ç¥¬ ­ ¨¡®-
«¥¥ áãé¥áâ¢¥­­ë¬ ¨§¬¥­¥­¨ï¬ ¯®¤¢¥à£«¨áì ¨¬¥­­® § ¤ ç­¨ª¨. �â® ­¥-
ã¤¨¢¨â¥«ì­®. �®-¯¥à¢ëå, £« ¢­®© á®áâ ¢«ïîé¥© ¢ ®¡ãç¥­¨¨ ¬ â¥¬ â¨ª¥
ï¢«ïîâáï § ¤ ç¨. �®-¢â®àëå, ¢ ãá«®¢¨ïå ®ä¨æ¨ «ì­®© ®â¬¥­ë ãç¥¡­¨ª®¢
§ ¤ ç­¨ª ®áâ «áï ¥¤¨­áâ¢¥­­ë¬ ý«¥£ «ì­ë¬þ ¯®á®¡¨¥¬ ¤«ï ãç¥­¨ª®¢ ­ -
ç «ì­®© èª®«ë (¯®­ïâ­®, çâ® ­ ãç­®-¯®¯ã«ïà­ë¥ ª­¨£¨ ­¥ á®®â¢¥âáâ¢ãîâ
¢®§à áâ­ë¬ ®á®¡¥­­®áâï¬ ¡®«ìè¨­áâ¢  ¤¥â¥© 8{13 «¥â).

� ª®¢ëå § ¤ ç­¨ª®¢ ¡ë«® á®§¤ ­® ­¥¬ «®, ¨å  ¢â®à ¬¨ ¡ë«¨: �.�. �à-
¦¥­¨ª®¢, �.�. �« §¥­ ¯, �.�. �¥­ç¥­ª® ¨ �.�. �¬¥­®¢, �.�. �à æ¨ ­áª¨© ¨
�.�. � ¢ã­, �.�. � ­ª®¢, �.�. �®«ª®¢áª¨© ¨ ¤à. �¢â®àë § ¤ ç­¨ª®¢ áâ -
à «¨áì ãç¥áâì ­®¢ë¥ ­ ¯à ¢«¥­¨ï ¬¥â®¤¨ª¨, ¢®§­¨ªè¨¥ ­¥§ ¤®«£® ¤® à¥¢®-
«îæ¨¨: ¢ § ¤ ç­¨ª å è¨à®ª® ¨á¯®«ì§®¢ « áì ­ £«ï¤­®áâì, ª­¨£¨ å®à®è®
¨««îáâà¨à®¢ ­ë, ­ àï¤ã á  à¨ä¬¥â¨ª®© ¥áâì ¯®¯ëâª¨ ¢¢¥¤¥­¨ï ­ ç «  «-
£¥¡àë, § ¤ ç­¨ª¨ á®¤¥à¦ â í«¥¬¥­âë £¥®¬¥âà¨¨. �î¦¥âë ¬­®£¨å § ¤ ç
¯à¨¡«¨¦¥­ë  ¢â®à ¬¨ ª ®ªàã¦ îé¥© à¥¡¥­ª  ¤¥©áâ¢¨â¥«ì­®áâ¨, ¯à¨ç¥¬
¨­®£¤  § ¤ ç­¨ª¨ ¨§¤ ¢ «¨áì ®â¤¥«ì­® ¤«ï á¥«ìáª¨å ¨ £®à®¤áª¨å èª®«
(â ª®¢ë, ­ ¯à¨¬¥à, á¡®à­¨ª¨ �.�. �¥­ç¥­ª® ¨ �.�. �¬¥­®¢ ).

� 1924 £. ¢ á¢ï§¨ á ¢¢¥¤¥­¨¥¬ ª®¬¯«¥ªá­ëå ¯à®£à ¬¬ ¯®âà¥¡®¢ «®áì
á®§¤ âì § ¤ ç­¨ª¨, á®¤¥à¦ ­¨¥ ª®â®àëå ¯à¨¢ï§ ­® ­¥ â®«ìª® ª ®¡ëç­®©
¯®á«¥¤®¢ â¥«ì­®áâ¨ ¨§«®¦¥­¨ï ªãàá  ¬ â¥¬ â¨ª¨, ­® ¨ ª ¢à¥¬¥­ ¬ £®¤ 
¨ á®®â¢¥âáâ¢ãîé¨¬ § ­ïâ¨ï¬ ¦¨â¥«¥© á¥«  ¨ £®à®¤ , ¯à §¤­¨ª ¬ ¨ â.¯.
�®¬¯«¥ªá­ë¥ ¯à®£à ¬¬ë èª®« I áâã¯¥­¨ ­¥ ¯à¥¤¯®« £ «¨ á¨áâ¥¬ â¨ç¥á-
ª®£® ¨§ãç¥­¨ï ®á­®¢ ­ ãª, ­¥®¡å®¤¨¬ë¥ §­ ­¨ï ¨ ­ ¢ëª¨ ¤¥â¨ ¤®«¦­ë
¡ë«¨ ¯à¨®¡à¥â âì ¢ å®¤¥ ¨§ãç¥­¨ï ª®¬¯«¥ªá®¢ | ®â¤¥«ì­ëå â¥¬, ¨­â¥£à¨-
àãîé¨å ¢ á¥¡¥ ¡®«ìè®¥ ª®«¨ç¥áâ¢® ï¢«¥­¨©, ­ ¯à¨¬¥à: ý�à¨£®â®¢«¥­¨¥
ª §¨¬¥þ, ý�ªâï¡àìáª ï à¥¢®«îæ¨ïþ, ý�®¬ è­¨¥ ¦¨¢®â­ë¥þ. �à¥¤¯®« £ -
«®áì, çâ®, ¨§ãç ï â ª¨¥ ª®¬¯«¥ªá­ë¥ â¥¬ë, ¤¥â¨ ã§­ îâ ® âàã¤®¢®© ¤¥ï-
â¥«ì­®áâ¨ «î¤¥©, á ¬¨ ¯à¨®¡à¥âãâ ­ ¢ëª¨ âàã¤  ¨ àï¤ §­ ­¨©. �¢ï§ª 
ª®¬¯«¥ªá®¢ á ­ ¢ëª ¬¨ ®ª § « áì ¤«ï ãç¨â¥«¥© § ¤ ç¥© âàã¤­®© [1], ­¥-
¯à®áâ® ¯à¨è«®áì ¨  ¢â®à ¬ § ¤ ç­¨ª®¢. �¢â®àë à á¯à®áâà ­¥­­®£® ¢ â¥
£®¤ë § ¤ ç­¨ª  ý�¨§­ì ¨ §­ ­¨¥ ¢ ç¨á« åþ �.�. �¥­ç¥­ª® ¨ �.�. �¬¥­®¢
à¥è¨«¨ íâã ¯à®¡«¥¬ã â ª: ®¡ëç­ë¥  à¨ä¬¥â¨ç¥áª¨¥ ¯à¨¬¥àë ¨ § ¤ ç¨
ç¥à¥¤®¢ «¨áì á § ¤ ç ¬¨, áî¦¥âë ª®â®àëå ®âà ¦ îâ ª®¬¯«¥ªá­ãî â¥¬ã.
� ¯à¨¬¥à, ¢ ª®¬¯«¥ªá¥ ý�®¬ è­¨¥ ¦¨¢®â­ë¥þ ¯à¨¢®¤¨âáï § ¤ ç : ý� å®-
«®¤­®¬ å«¥¢ã ª®à®¢  ¤ ¢ «  ªà¥áâìï­¨­ã 82 ¢¥¤à  ¬®«®ª  ¢ £®¤. �®£¤  ¦¥
å«¥¢ ¯à®ª®­®¯ â¨«¨ ¨ ¯®â®«®ª ¢ ­¥¬ § áë¯ «¨, â® ª®à®¢  áâ «  ¤ ¢ âì ¢
£®¤ 90 ¢¥¤¥à. � áª®«ìª® ã¢¥«¨ç¨«áï ã¤®© ª®à®¢ë?þ

� ª®­æ¥ 1920-å ££. ¡ë«® à¥è¥­® ¨§¤ ¢ âì ­¥ ¥¤¨­ë¥ áâ ¡¨«ì­ë¥ ãç¥¡-
­¨ª¨,   â ª ­ §ë¢ ¥¬ë¥ ªà ¥¢ë¥ ãç¥¡­¨ª¨, á®¤¥à¦ ­¨¥ ª®â®àëå ®âà ¦ «®
¡ë ¦¨§­ì â®£® à¥£¨®­ , ¤«ï ãç é¨åáï ª®â®à®£® ®­ ¯à¥¤­ §­ ç¥­. � á¡®à­¨-
ª å § ¤ ç ¤«ï ­ ç «ì­®© èª®«ë (ª®â®àë¥ â ª¦¥ áâ «¨ ­ §ë¢ âì à ¡®ç¨¬¨
ª­¨£ ¬¨ ¯® ¬ â¥¬ â¨ª¥) ä¨£ãà¨à®¢ «¨ ¬¥áâ­ë¥ £¥®£à ä¨ç¥áª¨¥ ­ §¢ ­¨ï,
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¢¨¤ë ¤¥ïâ¥«ì­®áâ¨ «î¤¥© (­ ¯à¨¬¥à, ¢ � ¢ª §áª®¬ à¥£¨®­¥ ¤®¡ëç  ­¥äâ¨,
á¡®à ¢¨­®£à ¤  ¨  à¡ã§®¢).

� ­ ç «¥ 1930-å ££. ¡ë«¨ ¯à¨­ïâë ¯®áâ ­®¢«¥­¨ï �� ���(¡) ý� ­ -
ç «ì­®© ¨ áà¥¤­¥© èª®«¥þ ¨ ý�¡ ãç¥¡­¨ª å ¤«ï ­ ç «ì­®© ¨ áà¥¤­¥©
èª®«ëþ, ª®â®àë¥ ¯à¥¤¯¨áë¢ «¨ � àª®¬¯à®áã ¯à¥ªà â¨âì è¨à®ª¨¥ ¯¥¤ £®-
£¨ç¥áª¨¥ íªá¯¥à¨¬¥­âë ¢ ¯¥¤ £®£¨ª¥, ¢ ç áâ­®áâ¨, ®âª § âìáï ®â ¯à ªâ¨ª¨
¨§¤ ­¨ï à ¡®ç¨å ª­¨£, á®§¤ ¢ ¥¤¨­ë¥ áâ ¡¨«ì­ë¥ ãç¥¡­¨ª¨, à ááç¨â ­­ë¥
­  ¨á¯®«ì§®¢ ­¨¥ ¢ â¥ç¥­¨¥ àï¤  «¥â. � ª¨¥ ãç¥¡­¨ª¨ ¡ë«¨ ¢ ª®à®âª¨¥
áà®ª¨ ­ ¯¨á ­ë ¨ ¨§¤ ­ë, ¢ â®¬ ç¨á«¥ ¯®  à¨ä¬¥â¨ª¥ ( ¢â®à ãç¥¡­¨ª 
¯®  à¨ä¬¥â¨ª¥ ¤«ï ­ ç «ì­®© èª®«ë �.�. �®¯®¢ ). �® ¢â®à®© ¯®«®¢¨­¥
1930-å ££. ãç¥¡­¨ª ¨ § ¤ ç­¨ª ¤®à ¡ âë¢ «¨áì, ¢ ç áâ­®áâ¨, ¡ë«® ã¢¥«¨-
ç¥­® ª®«¨ç¥áâ¢® § ¤ ç.
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������

� £ ­ï­ �.�.
� ä¥¤à  ¢ëáè¥© ¬ â¥¬ â¨ª¨ ����

e-mail: nayka6666@mail.ru
�áâ®à¨ç¥áª®¥ à §¢¨â¨¥ ¬ â¥¬ â¨ª¨  ª ¤¥¬¨ª �­¤à¥© �¨ª®« ¥¢¨ç �®«-

¬®£®à®¢ ¤¥«¨â ­  ç¥âëà¥ ¯¥à¨®¤ . �¥à¢ë© ¯¥à¨®¤ | � à®¦¤¥­¨¥ ¬ -
â¥¬ â¨ª¨ (¤® VI{V ¢¢. ¤.­.í.) | ¯¥à¨®¤ ­ ª®¯«¥­¨ï ¬ â¥¬ â¨ç¥áª¨å
ä ªâ®¢, ¯®«ãç¥­­ëå ¢ ®á­®¢­®¬ ®¯ëâ­ë¬ ¯ãâñ¬. �â®à®© ¯¥à¨®¤ | ¯¥-
à¨®¤ � â¥¬ â¨ª¨ ¯®áâ®ï­­ëå ¢¥«¨ç¨­ (¤® XVI{XVII ¢¢.); ¢ íâ®â ¯¥à¨®¤
¯®­ïâ¨ï ¬ â¥¬ â¨ª¨ ­ ç¨­ îâ á¨áâ¥¬ â¨§¨à®¢ âìáï, ®¡®¡é âìáï. �®§¤ -
­¨¥¬ ¡ãª¢¥­­®£®  «£¥¡à ¨ç¥áª®£® ¨áç¨á«¥­¨ï ¢â®à®© ¯¥à¨®¤ § ¢¥àè ¥âáï.
�à¥â¨© ¯¥à¨®¤ | ¯¥à¨®¤ � â¥¬ â¨ª¨ ¯¥à¥¬¥­­ëå ¢¥«¨ç¨­ (¤® XVIII{
XIX ¢¢.). �®­ïâ¨ï ¯¥à¥¬¥­­®© ¢¥«¨ç¨­ë, äã­ªæ¨¨, ¯à¥¤¥« , ¯à®¨§¢®¤­®©,
¨­â¥£à «  ¨ â.¯. ®¯à¥¤¥«ïîâ ®¡«¨ª âà¥âì¥£® ¯¥à¨®¤ . �¥â¢ñàâë© ¯¥-
à¨®¤ | �®¢à¥¬¥­­ ï ¬ â¥¬ â¨ª  ¨«¨ ¬ â¥¬ â¨ª  ¯¥à¥¬¥­­ëå ®â­®-
è¥­¨© | ­ ç «áï ¢ ª®­æ¥ XVIII ¢¥ª . �­ å à ªâ¥à¨§ã¥âáï  ¡áâà ªâ­ë¬¨
®¡®¡é îé¨¬¨ ¯®­ïâ¨ï¬¨ ¨ â¥®à¨ï¬¨, ª®â®àë¥ ­¥ ï¢«ïîâáï ­¥¯®áà¥¤áâ-
¢¥­­ë¬ ®âà ¦¥­¨¥¬ ®¯ëâ ,   ¯à¥¤áâ ¢«ïîâ á®¡®© ¯à®¤ãªâë ¨ ¯®âà¥¡­®áâ¨
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ã¦¥ ¢­ãâà¥­­¥£® à §¢¨â¨ï á ¬®© ¬ â¥¬ â¨ª¨ | â¥®à¨ï £àã¯¯, â¥®à¨ï ¬­®-
¦¥áâ¢, ¬ â¥¬ â¨ç¥áª ï «®£¨ª , äã­ªæ¨®­ «ì­ë©  ­ «¨§ ¨ ¤à. � §ã¬¥¥âáï,
¤¥«¨âì ¨áâ®à¨î ¬ â¥¬ â¨ª¨ ­  ¨áâ®à¨ç¥áª¨¥ ¯¥à¨®¤ë ¬®¦­® ¨ ¤àã£¨¬¨
á¯®á®¡ ¬¨. �® ª®«¬®£®à®¢áª®¥ ¤¥«¥­¨¥, ¬®¦­® áª § âì, ¥áâì ª« áá¨ç¥áª®¥
¤¥«¥­¨¥, ®­® ïá­® ¨ ®âçñâ«¨¢® ¢ë¤¥«ï¥â ®¡éãî â¥­¤¥­æ¨î à §¢¨â¨ï ¬ â¥-
¬ â¨ª¨: ¬ â¥¬ â¨ª  ¯¥à¨®¤ §  ¯¥à¨®¤®¬ áâ ­®¢¨âáï ¢áñ ¡®«¥¥ ¤¨­ ¬¨ç-
­®©. �®íâ®¬ã á®£« á­® ¢ëè¥¨§«®¦¥­­®£® ¥áâ¥áâ¢¥­­ë¬ ¯à¥¤áâ ¢«ï¥âáï
â ª¦¥ ¨ ¬¥â®¤¨ç¥áª¨© ¢ë¢®¤: ¯à¨ ä®à¬¨à®¢ ­¨¨ ª®­æ¥¯æ¨¨ ¯® èª®«ì­®¬ã
ªãàáã ¬ â¥¬ â¨ª¨

á®§¤ ­¨¨ èª®«ì­ëå ãç¥¡­¨ª®¢ ¬ â¥¬ â¨ª¨ á«¥¤ã¥â ®á­®¢ë¢ âìáï ­ 
¨áâ®à¨ç¥áª¨å ®¡à §®¢ â¥«ì­ëå âà ¤¨æ¨ïå ¨ â¥­¤¥­æ¨ïå à §¢¨â¨ï ¬ â¥-
¬ â¨ª¨. �â ­¥â «¨ ¬ â¥¬ â¨ª  �ïâ®£® ¯¥à¨®¤  ¨áâ®à¨ç¥áª®£® à §¢¨â¨ï
¬ â¥¬ â¨ª¨ � â¥¬ â¨ª®© ¯¥à¥¬¥­­ëå ä®à¬ã«? �®¦­® ¯à¥¤¯®«®¦¨âì,
çâ® ¢ â ª®© ¬ â¥¬ â¨ª¥ ¡ã¤ãâ ¯®¤¢¥à£ âìáï ª®­áâàãªâ¨¢­®¬ã ¯¥à¥á¬®âàã
â ª¦¥ ¬ â¥¬ â¨ç¥áª¨¥  ¡áâà ªæ¨© (­ ¯à¨¬¥à,  ¡áâà ªæ¨ï ®â®¦¤¥áâ¢«¥-
­¨ï). �®¤ ¢«¨ï­¨¥¬ ¢¯¥ç â«ïîé¨å ãá¯¥å®¢ ¨­ä®à¬ â¨ª¨, ª § «®áì, çâ®
�ïâë© ¯¥à¨®¤, áª®à¥¥ ¢á¥£®, ¥áâì ¯¥à¨®¤ ¬ è¨­­®© ¬ â¥¬ â¨ª¨. �® ¢¥«¨-
ª¨©  ¢áâà¨©áª¨© ¬ â¥¬ â¨ª �ãàâ �ñ¤¥«ì ¥éñ ¢ 1931 £®¤ã ¤®ª § « £¥­¨ «ì-
­ãî â¥®à¥¬ã ® ­¥¯®«­®â¥, ¨§ ª®â®à®© á«¥¤ã¥â, çâ® ¯®«­®áâìî ­¥¢®§¬®¦­®
ä®à¬ «¨§®¢ âì ¤ ¦¥  à¨ä¬¥â¨ªã. �®áª®«ìªã ï§ëª¨ ¯à®£à ¬¬¨à®¢ ­¨ï
¯à¥¤áâ ¢«ïîâ á®¡®© ä®à¬ «¨§®¢ ­­ë¥ â¥ªáâë, ¨§ â¥®à¥¬ë �ñ¤¥«ï á«¥¤ã¥â,
çâ® ý¬ è¨­­ ï ¬ â¥¬ â¨ª þ ­¥ á¯®á®¡­  ¢ëà §¨âì ¯®«­®áâìî ¤ ¦¥ á®¤¥à-
¦ â¥«ì­ãî  à¨ä¬¥â¨ªã. �®íâ®¬ã ®­  ý£¥­¥â¨ç¥áª¨þ ­¥ ¬®¦¥â ¡ëâì ¯¥-
à¨®¤®¬ ¨áâ®à¨ç¥áª®£® à §¢¨â¨ï ¬ â¥¬ â¨ª¨: ª ¦¤ë© á«¥¤ãîé¨© ¯¥à¨®¤
¢ª«îç ¥â ¯à¥¤ë¤ãéãî, ­® ý¬ è¨­­ ï ¬ â¥¬ â¨ª þ ­¥ ¬®¦¥â ¯®«­®áâìî
®å¢ â¨âì ¤ ¦¥  à¨ä¬¥â¨ªã (­¥ ¨áª«îç¥­®, çâ® ­  â ª®¥ ¡ã¤ãâ á¯®á®¡­ë
ª®¬¯ìîâ¥àë, á®§¤ ­­ë¥ ­¥ ­  â¥å­¨ç¥áª®©,   ­  ¡¨®«®£¨ç¥áª®© ®á­®¢¥).
�§ â¥®à¥¬ë �ñ¤¥«ï ® ­¥¯®«­®â¥ á«¥¤ãîâ â ª¦¥ ¬¥â®¤¨ç¥áª¨¥ ¢ë¢®¤ë: 1)
èª®«ì­ë© ¬ â¥¬ â¨ç¥áª¨© ªãàá ­¥ á«¥¤ã¥â çà¥§¬¥à­® ä®à¬ «¨§®¢ âì,
â.ª. ãá¨«¥­¨¥ ä®à¬ «¨§ æ¨¨ ­¥ ®¯à ¢¤ ­® (¯® ªà ©­¥© ¬¥à¥) ¬¥â®¤®«®-
£¨ç¥áª¨; 2) ª®¬¯ìîâ¥à ¢ ®¡ãç¥­¨¨ ­¥ á«¥¤ã¥â ¯à¥¢à é âì ¢ ¬¥â®¤®«®£¨-
ç¥áª®¥ áà¥¤áâ¢®: ®­ ï¢«ï¥âáï «¨èì ¨­áâàã¬¥­â®¬.

�� ����� ������� ���������� ���������
������ ������������

� «ìª®¢áª¨© �.�.

�¥®¡å®¤¨¬®áâì áâà®£®£® ®¡®á­®¢ ­¨ï �¥®à¨¨ �¥à®ïâ­®áâ¥© ­ ç «  ¯à®-
ï¢«ïâìáï ¥é¥ ¢ á¥à¥¤¨­¥ 19-®£® ¢¥ª , ª®£¤  ¬­®£®ç¨á«¥­­ë¥ ­¥®¯à ¢¤ ­­ë¥
¯à¨¬¥­¥­¨ï ¥ñ ¬¥â®¤®¢ (¢ ç áâ­®áâ¨, ª â¥®à¨¨ áã¤¥¡­ëå à¥è¥­¨©) áâ «¨
¯à¨ç¨­®© áª¥¯â¨ç¥áª®£® ®â­®è¥­¨ï ¬­®£¨å § ¯ ¤­ëå ãçñ­ëå ª íâ®© ­ ãª¥.
�¯à®ç¥¬, íâ® ­¥ ®áâ ­®¢¨«® ¥ñ à §¢¨â¨ï, ¯à®¤®«¦ ¢è¥£®áï ¢ íâ® ¢à¥¬ï ¢
®á­®¢­®¬ ¡« £®¤ àï à ¡®â ¬ ¯¥â¥à¡ãà£áª®© èª®«ë. �¥¬ ­¥ ¬¥­¥¥, á à §¢¨-
â¨¥¬ ¢ ª®­æ¥ 19-®£® ¢¥ª  áâ â¨áâ¨ç¥áª®© ä¨§¨ª¨, ¯®âà¥¡­®áâì ¢ á¥àì¥§­®¬
äã­¤ ¬¥­â¥ ¤«ï �¥®à¨¨ �¥à®ïâ­®áâ¥© áâ «  ¥é¥ ¡®«¥¥ ®ç¥¢¨¤­®©, çâ® ¡ë«®
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¯®¤çñàª­ãâ® §­ ¬¥­¨âë¬¨ ¯ à ¤®ªá ¬¨ �¥àâà ­ .
�«¥¤áâ¢¨¥¬ íâ®© ­¥®¡å®¤¨¬®áâ¨ áâ «® ¢ª«îç¥­¨¥ ¢ 1900 £®¤ã � ¢¨-

¤®¬ �¨«ì¡¥àâ®¬ ¢ á¢®© §­ ¬¥­¨âë© ¤®ª« ¤ ýè¥áâ®© ¯à®¡«¥¬ëþ, áä®à¬ã-
«¨à®¢ ­­®© ¨¬ ª ª ý¬ â¥¬ â¨ç¥áª®¥ ¨§«®¦¥­¨¥  ªá¨®¬ ä¨§¨ª¨þ, £¤¥ ¯®¤
ä¨§¨ç¥áª¨¬¨ ¤¨áæ¨¯«¨­ ¬¨ ¯®¤à §ã¬¥¢ îâáï ý¢ ¯¥à¢ãî ®ç¥à¥¤ì �¥®à¨ï
�¥à®ïâ­®áâ¥© ¨ ¬¥å ­¨ª þ. �à®¡«¥¬  ¯®«ãç¨« , â ª¨¬ ®¡à §®¬, á¢®¥®¡-
à §­®¥ ¯à¨§­ ­¨¥,   ¢¬¥áâ¥ á ­¨¬ ¨ ¬­®£®ç¨á«¥­­ë¥ ¯®¯ëâª¨ à¥è¥­¨ï |
à §«¨ç­ë¥  ªá¨®¬ â¨ª¨ �¥®à¨¨ �¥à®ïâ­®áâ¥©.

� ¨¡®«¥¥ ¨§¢¥áâ­®©, ¨ ®¡é¥¯à¨­ïâ®© ¢ ­ áâ®ïé¥¥ ¢à¥¬ï, ï¢«ï¥âáï
â¥®à¥â¨ª®-¬­®¦¥áâ¢¥­­ ï  ªá¨®¬ â¨ª  �.�. �®«¬®£®à®¢ , ¯à¥¤«®¦¥­­ ï
¨¬ ¢ à ¡®â¥ 1933-£® £®¤  (ýGrundbegri�e der Wahrscheinlichkeitsrechnungþ).
�àã£¨¥ ­ ¨¡®«¥¥ ¨§¢¥áâ­ë¥ ¯®¤å®¤ë ª à¥è¥­¨î ¯à®¡«¥¬ë | íâ® à ¡®âë
�.�. �¥à­èâ¥©­  (ý�¯ëâ  ªá¨®¬ â¨ç¥áª®£® ®¡®á­®¢ ­¨ï �¥®à¨¨ �¥à®ïâ-
­®áâ¥©þ, 1917), �. �®¬­¨æª®£® (Nouveaux fondements du calcul des prob-
abilit�es, 1923) ¨ �. ä®­ �¨§¥á  (­ ¯à¨¬¥à, ýWahrscheinlichkeit, Statistik
Und Wahrheitþ, 1928), ®¤­ ª® ¨¬¨ á¯¨á®ª ¯®¯ëâ®ª  ªá¨®¬ â¨§ æ¨¨ �¥®-
à¨¨ �¥à®ïâ­®áâ¥© ¤® �®«¬®£®à®¢  ­¥ ®£à ­¨ç¨¢ ¥âáï. � ç áâ­®áâ¨, ¢ 1914
¢ �®¨¬¡à¥ ¯à®ä¥áá®à �¨®£® � ç¥ª® ¤'�¬®à¨¬ ®¯ã¡«¨ª®¢ « á¢®î à ¡®âã
ýElementos de C�alculo das Probabilidadesþ.

� ¡®â  ¯®àâã£ «ìáª®£® ¯à®ä¥áá®à , ª®â®à ï ¢ 2007 £®¤ã ¡ë«  ¢¯¥à¢ë¥
¯¥à¥¢¥¤¥­  ­   ­£«¨©áª¨© ï§ëª, ¡ë«  ¯à¥¤áâ ¢«¥­  ¨¬ ¢ ª ç¥áâ¢¥ ¤®ªâ®à-
áª®© ¤¨áá¥àâ æ¨¨. � ¡®â  á®áâ®¨â ¨§ 8 £« ¢, ¢ ª®â®àëå  ¢â®à ¢ ®á­®¢­®¬
ª á ¥âáï â¥¬, âà ¤¨æ¨®­­ëå ¤«ï ¬®­®£à ä¨© ¯® ¨áç¨á«¥­¨î ¢¥à®ïâ­®á-
â¥©: ®¯à¥¤¥«¥­¨¥ ¢¥à®ïâ­®áâ¨, ª®­¥ç­ë¥ ¨ ¡¥áª®­¥ç­ë¥ ¬®¤¥«¨, ¬ â¥¬ -
â¨ç¥áª¨¥ ®¦¨¤ ­¨ï ¨ ¯à¥¤¥«ì­ë¥ â¥®à¥¬ë. �¥¬ ­¥ ¬¥­¥¥, á â®çª¨ §à¥­¨ï
¨áâ®à¨¨ à §¢¨â¨ï ¤¨áæ¨¯«¨­ë à ¡®â  ¯à¥¤áâ ¢«ï¥â §­ ç¨â¥«ì­ë© ¨­â¥à¥á.

�® ¢áâã¯«¥­¨¨ ª à ¡®â¥ � ç¥ª® ¤'�¬®à¨¬ £®¢®à¨â, çâ®, ¢®§¬®¦­®, ­ -
§¢ ­¨¥ ý� £ ¢ áâ®à®­ã à æ¨®­ «¨§ æ¨¨ ¨áç¨á«¥­¨ï ¢¥à®ïâ­®áâ¥©þ ¡ë«®
¡ë ¡®«¥¥ ¯®¤å®¤ïé¨¬. �¥©áâ¢¨â¥«ì­®, íâ  ¤¨áá¥àâ æ¨ï ­ ç¨­ ¥âáï á ¯®-
áâà®¥­¨ï áâà®£®£® ¡ §¨á  ¤«ï à ¡®âë á ¢¥à®ïâ­®áâï¬¨ ­  ®á­®¢ ­¨¨ ¯à¨-
­¨¬ ¥¬®£®  ¢â®à®¬ §  äã­¤ ¬¥­â «ì­®¥ ¯®­ïâ¨ï ýá«ãç ©­®£® ¢ë¡®à  í«¥-
¬¥­â  ¨§ ¬­®¦¥áâ¢ þ. � ¤ «ì­¥©è¥¬ ¦¥  ¢â®à à áá¬ âà¨¢ ¥â âà ¤¨æ¨®­-
­ë¥ ¢¥à®ïâ­®áâ­ë¥ â¥®à¥¬ë ¨ ä®à¬ã«¨à®¢ª¨, ¨áå®¤ï ¨§ ­®¢ëå ®¯à¥¤¥«¥-
­¨©. �¬¥­­® íâ®â ®à¨£¨­ «ì­ë© ¯®¤å®¤ ¨ ï¢«ï¥âáï ®¤­¨¬ ¨§ £« ¢­ëå á
­ è¥© â®çª¨ §à¥­¨ï ¤®áâ®¨­áâ¢ íâ®© à ¡®âë, ®á­®¢­ë¬¨ ­¥¤®áâ âª ¬¨ ª®-
â®à®© ï¢«ïîâáï ­¥¤®áâ â®ç­ ï ïá­®áâì ¨ ®¡é­®áâì ¨§«®¦¥­¨ï ¢ ­¥ª®â®àëå
¬¥áâ å.

������� ��������� ���������� � ������

�¨­£ã«¨á �.�.
�¨¥¯ ©áª ï ¯¥¤ £®£¨ç¥áª ï  ª ¤¥¬¨ï

� â¢¨ï LV { 3401 £. �¨¥¯ ï ã«. �¨¥« , 14
�¥«.: 3407734, � ªá: +371 3424223, e-mail: edvinsg2003@navigators.lv

�¥à¢ë© ãç¥¡­¨ª  à¨ä¬¥â¨ª¨ ­  « âëèáª®¬ ï§ëª¥ (3) ¨¬¥« ­ §¢ ­¨¥
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ý�­¨¦¥çª  áç¨á«¥­¨© ­¥ ¤«ï ¢áïª¨å ­¥¢¥¦¤,   «¨èì â¥¬ ­  ¯®«ì§ã á®ç¨-
­¥­ , ªâ® ¬ã¤à®áâì ¨ á¢¥â«ë© ã¬ æ¥­¨âþ. � ¥£® ¯à¥¤¨á«®¢¨¨ áª § ­®: ý�®-
¢¥àìâ¥ ¥éñ ¬®¥¬ã á«®¢ã, çâ® áçñâ ¯à¨­®á¨â ¨ ­¥ª®â®àãî çã¤¥á­ãî à ¤®áâì.
�®á«¥ â®£®. ª ª å®à®è¨© ¨ ¬ã¤àë© ¯ à¥­ì ¯à®¢®¤¨â ­¥ ®¤¨­ ç á á¢®¥£®
á¢®¡®¤­®£® ¢à¥¬¥­¨ §  íâ®© ª­¨¦¥çª®© ¨ ¯®­¨¬ ¥â áçñâ, ®­ ¨ ¡«¥áâïéãî
¬®­¥âã ­¥ ¡à « ¡ë §  íâ® ¯®­¨¬ ­¨¥. � íâ® ¢ â® ¦¥ ¢à¥¬ï, ª®£¤  ¤àã£¨¥ ¨á-
ª «¨ ¤àã£ãî à ¤®áâì ¢ ª ¡ ª å ¨ § à ¡®â «¨ á¥¡¥ á¨­ïª ¯®¤ £« §®¬ ¨ ¡®«ì
¢ ª®áâïåþ (3, á.8). � 1862 £®¤ã ¨§¤ ­ ¯¥à¢ë© ãç¥¡­¨ª £¥®¬¥âà¨¨, ¢ 1918
| ãç¥¡­¨ª ¯®  «£¥¡à¥ ­  « âëèáª®¬ ï§ëª¥. �¢â®à ¬¨ ¯¥à¢ëå ¤¢ãå ¨§
ãª § ­­ëå ª­¨£ ¡ë«¨ ­¥¬¥æª¨¥ ¯ áâ®àë, ª®â®àë¥ ¯à®¤®«¦¨«¨ âà ¤¨æ¨¨,
§ «®¦¥­­ë¥  ¢â®à ¬¨ ¨§¤ ­­ëå ¨ ¯à¨¬¥­ï¥¬ëå ¢ � â¢¨¨ c 1627 £®¤a (5)
ãç¥¡­¨ª®¢ ¬ â¥¬ â¨ª¨ ­  ­¥¬¥æª®¬ ï§ëª¥, a  ¢â®à ¯¥à¢®£® ãç¥¡­¨ª   «-
£¥¡àë | « âëè, ¢ë¯ãáª­¨ª ¬ â¥¬ â¨ç¥áª®£® ä ªã«ìâ¥â  �¥â¥à¡ãà£áª®£®
ã­¨¢¥àá¨â¥â  �.�ãá¥©á.

�ª®à® ¯®á«¥ ¯¥à¢®£® ¯®ï¢¨«áï ¨ á«¥¤ãîé¨© ãç¥¡­¨ª ­  « âëèáª®¬
ï§ëª¥ á ­¥ ¬¥­¥¥ ¢ëà §¨â¥«ì­®¬ § £« ¢¨¥¬ ý�®ãç¥­¨¥ ª áçñâã, áª®«ìª®
­ ¤® ªà¥áâìï­ ¬þ (4). �®¦­® áª § âì, çâ® íâ¨ ¤¢  ¯®¤å®¤  ¢ ãç¥¡­¨ª å
¬ â¥¬ â¨ª¨ (¯¨á âì ¤«ï «î¡®§­ â¥«ì­ëå ç¨â â¥«¥© ¨«¨ ¤«ï ¬¥­¥¥ § ¨­â¥-
à¥á®¢ ­­ëå ç¨â â¥«¥© ýâ®«ìª® ­ áâ®«ìª®, ­ áª®«ìª® ¨¬ ¯®«®¦¥­® §­ âìþ)
á®åà ­¨«¨áì ¨ ¯® á¥© ¤¥­ì. � § ¨­â¥à¥á®¢ ­­ë¬ ç¨â â¥«¥¬ ®¡à éñ­, ­ -
¯à¨¬¥à, ¢¥áì¬  ¯à®£à¥áá¨¢­ë© ãç¥¡­¨ª ý�¥®¬¥âà¨ï 7{9þ, ¯¥à¥¢¥¤ñ­­ë© ¨
­  àãááª¨© ï§ëª (1). � ª ç¥áâ¢¥ ª­¨£ ¤«ï ¤®áâ¨¦¥­¨ï ç¨áâ® ãâ¨«¨â à­ëå
æ¥«¥© ¬®¦­® ã¯®¬¨­ãâì á¡®à­¨ª¨ § ¤ ç á à¥è¥­¨ï¬¨, á«ã¦ é¨¥ ¬¥â®¤¨-
ç¥áª¨¬¨ ¯®á®¡¨ï¬¨ ¤«ï ¯®¤£®â®¢ª¨ ª á¤ ç¥ íª§ ¬¥­  ¯® ¬ â¥¬ â¨ª¥ § 
áà¥¤­îî èª®«ã ¨«¨ §  ¢¢®¤­ë© ªãàá ¬ â¥¬ â¨ª¨ â¥å­¨ç¥áª®£® ¢ã§ .

�à¥¤¨  ¢â®à®¢ « âëèáª¨å ãç¥¡­¨ª®¢ ¬ â¥¬ â¨ª¨ ®¤¨­ ¨§ á ¬ëå ¯à®-
¤ãªâ¨¢­ëå ¯à®ä¥áá®à �­¨á �¥­æ¨á (à®¤. ¢ 1914 £.): ¯¥à¢ë© ¨§ ¥£® ãç¥¡-
­¨ª®¢ ¨§¤ ­ ¢ 1941 £®¤ã,   ¯®á«¥¤­¨© | ¢ 2006 £®¤ã.

�®«ì ãç¥¡­¨ª  ¬ â¥¬ â¨ª¨ ¢ ­ è¨ ¤­¨, á â¥®à¥â¨ç¥áª®© â®çª¨ §à¥­¨ï,
¯®¢ëá¨« áì, â ª ª ª £« ¢­ ï § ¤ ç  ãç¥¡­¨ª  | ­ ¯à ¢¨âì ãç¥­¨ª  ¢ á -
¬®®¡à §®¢ ­¨¥. �¨à®ª® ®¡áã¦¤ ¥¬®¥ ¢­¥¤à¥­¨¥ ¨­ä®à¬ æ¨®­­ëå â¥å­®-
«®£¨© ¢ ®¡à §®¢ ­¨¥ ¢ ¯¥à¢ãî ®ç¥à¥¤ì ®§­ ç ¥â, çâ® èª®«ì­¨ª¨ ®¡ãç îâáï
à ¡®â âì á â¥ªáâ®¬, â®«ìª® ¯®á«¥ ãá¢®¥­¨ï íâ¨å ®á­®¢­ëå ­ ¢ëª®¢ ¬®¦¥â
¯®©â¨ à¥çì ® ¢®§¬®¦­®áâ¨ ãá¯¥è­®£® ¯à¨¬¥­¥­¨ï ¤àã£¨å ¢¨¤®¢ ¯®¤ ç¨
¨­ä®à¬ æ¨¨. �¥à¢ë© ®¯ëâ à ¡®âë á â¥å­¨ç¥áª®© ¨­ä®à¬ æ¨¥© èª®«ì-
­¨ª ¬ ¤ ñâ ¨¬¥­­® ãç¥¡­¨ª¨ ¯® ¬ â¥¬ â¨ª¥: ®­¨ ®¡« ¤ îâ ªà âª®áâìî
¨§«®¦¥­¨ï ¨ á®¤¥à¦ â á¨¬¢®«ë, ç¥àâ¥¦¨, ä®à¬ã«ë, áå¥¬ë, ¤¨ £à ¬¬ë ¨
â ¡«¨æë. � á®¦ «¥­¨î, ¢ å®¤¥ ¤ «ì­¥©è¨å ¨áá«¥¤®¢ ­¨© ®ª § «®áì, çâ®
­  ¯à ªâ¨ª¥ ãç¥¡­¨ª¨ ¯à¨¬¥­ïîâáï à¥¤ª® ¨ ­¥íää¥ªâ¨¢­®.

� ¬¥â®¤¨ç¥áª®© «¨â¥à âãà¥ £®¢®à¨âáï ® ¤¢ãå à §­ëå ¯®¤å®¤ å ¢ ¯à¥-
¯®¤ ¢ ­¨¨ ¬ â¥¬ â¨ª¨, â.¥. ®¡ ¨áá«¥¤®¢ â¥«ìáª®¬ ¨ â¥å­®«®£¨ç¥áª®¬ ¯®¤-
å®¤¥, ª®â®àë¥ ¢ ¨¤¥ «ì­®¬ á«ãç ¥ á«¥¤ã¥â á®¥¤¨­¨âì, ­¥ ¤¥« ï ¯¥à¥¢¥á 
¢ ®¤­ã ¨«¨ ¢ ¤àã£ãî áâ®à®­ã. �áá«¥¤®¢ â¥«ìáª¨© ¯®¤å®¤ á¢ï§ ­ á ã£«ã¡-
«¥­¨¥¬ ¢ ¬ â¥¬ â¨ç¥áª¨© ®¡à § ¬ëè«¥­¨ï, ¢ á¨áâ¥¬ã ¯®­ïâ¨©, ¤®ª § -
â¥«ìáâ¢ ¨ ¢ë¢®¤®¢. �¥å­®«®£¨ç¥áª¨© ¯®¤å®¤ ®§­ ç ¥â ®¡à é¥­¨¥ £« ¢­ë¬
®¡à §®¬ ª à¥è¥­¨î § ¤ ç ¨ ¢ë¯®«­¥­¨î â¥áâ®¢. �­ á¢ï§ ­ á ã¯à®éñ­­®©
ä®à¬®© ãá¢®¥­¨ï ¬ â¥¬ â¨ª¨, ¯à¨ ª®â®à®© ®â¤¥«ì­ ï â¥®à¥¬  ¨«¨ ä®à-
¬ã«  ¢ëáâã¯ ¥â â®«ìª® ª ª á¯®á®¡ ¯®«ãç¥­¨ï ®â¢¥â  ­  § ¤ ­­ë© ¢®¯à®á
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(2, á.13). � � â¢¨¨ £®á¯®¤áâ¢ã¥â â¥å­®«®£¨ç¥áª¨© ¯®¤å®¤. �áâ­ëå íª§ ¬¥-
­®¢ ¯® ¬ â¥¬ â¨ª¥ ­¥â, ¯à¨ ®ª®­ç ­¨¨ ®á­®¢­®© ¨«¨ áà¥¤­¥© èª®«ë âà¥-
¡ã¥âáï â®«ìª® ¯¨áì¬¥­­®¥ à¥è¥­¨¥ § ¤ ç. �­®£¨¥ ãç¨â¥«ï ¨ èª®«ì­¨ª¨
ã¡¥¦¤¥­ë ¢ â®¬, çâ® ãç¥¡­¨ª | íâ® ¢á¥£®-â® á¡®à­¨ª § ¤ ç ¨ á¯à ¢®ç­®£®
¬ â¥à¨ « . � èª®« å ­ ¡«î¤ îâáï ¨ â ª¨¥ á«ãç ¨, ª®£¤  ãç¥¡­¨ª § ¬¥­ï-
¥âáï àãª®¢®¤áâ¢®¬ ª à¥è¥­¨î § ¤ ç ¨«¨ á¡®à­¨ª®¬ ¤¨ää¥à¥­æ¨à®¢ ­­ëå
§ ¤ ç á ª®à®âª¨¬¨ â¥®à¥â¨ç¥áª¨¬¨ á¢¥¤¥­¨ï¬¨ ¢ ¯à¨«®¦¥­¨¨.

� ¤ ­­®¥ ¢à¥¬ï ¢ � â¢¨¨ ã¦¥ ­¥áª®«ìª® «¥â ¯à®¤®«¦ îâáï ¨§¬¥­¥-
­¨ï á®¤¥à¦ ­¨ï ¨ à¥ «¨§ æ¨¨ ¬ â¥¬ â¨ç¥áª®£® ®¡à §®¢ ­¨ï. �ç¥¡­¨ª®¢
¬­®£®, ­® ®­¨ ¬®£«¨ ¡ë ¡ëâì ª ç¥áâ¢¥­­¥¥, ¤¥è¥¢«¥ ¨ ¡®«¥¥ ¯®­ïâ­ë¬¨
¤«ï èª®«ì­¨ª®¢. �á«¨ ®¡êï¢¨âì ¬®à â®à¨© ­  ¨§¬¥­¥­¨ï ¢ £®áã¤ àáâ¢¥­-
­®¬ áâ ­¤ àâ¥ ¯® ¬ â¥¬ â¨ª¥, áª ¦¥¬, ¢ â¥ç¥­¨¥ 5 «¥â, ¬®¦­® ¡ë«® ¡ë
â ª¨¬ ®¡à §®¬ á®§¤ âì ­¥®¡å®¤¨¬ë¥ ¯à¥¤¯®áë«ª¨ áãé¥áâ¢¥­­®£® ã«ãçè¥-
­¨ï ª ç¥áâ¢  ãç¥¡­¨ª®¢, ¬¥â®¤¨ç¥áª¨å ¯®á®¡¨©, á¡®à­¨ª®¢ § ¤ ç ¨ ¯à®ç¥©
ãç¥¡­®© «¨â¥à âãàë.

�¯¨á®ª «¨â¥à âãàë
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ª¥­èâ¥©­, �. �à ¢ ; ¯¥à. á « âëè. { [R®ga] : Zvaigzne ABC, 1994{1998.
2. �®¢¨ª®¢ A.�. � â¥¬ â¨ç¥áª®¥ ®¡à §®¢ ­¨¥ ¨ á¨áâ¥¬  â¥áâ¨à®¢ ­¨ï // � â¥-
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5. Wedemeher F. Arithmetica oder Rechenbuch auf den Linien und Zi�ern nach Rigis-
cher M�un�, Ma�und Gewichte au� allerlei Kaufh�andel. { Riga: G.Schr�oder, 1627.
{ [40] S.

����������� �������� ����� ������
��������� �����ð��

�¨ª à¥¢  �.�., �¨â­¨ª �.�.
�®à®­¥¦áª¨© ¨­áâ¨âãâ ��� �®áá¨¨

�®à®­¥¦ ¢ ®á­®¢­®¬ ¨§¢¥áâ¥­ â¥¬¨ áâà ­¨æ ¬¨ ¨áâ®à¨¨, ª®â®àë¥ á¢ï-
§ ­ë á ¡¨®£à ä¨ï¬¨ §­ ¬¥­¨âëå ¯®íâ®¢, ¯¨á â¥«¥© ¨ åã¤®¦­¨ª®¢: �¨ª¨-
â¨­ , �®«ìæ®¢ , �ã­¨­ , �« â®­®¢ , � ­¤¥«ìèâ ¬ , �à ¬áª®£®. �¥­¥¥
¨§¢¥áâ­®, çâ® ­ è £®à®¤ áë£à « ®£à®¬­ãî à®«ì ¨ ¢ ¦¨§­¨ �­¤à¥ï �¥âà®-
¢¨ç  �¨á¥«ñ¢  | ¨§¢¥áâ­®£® àãááª®£® ¯à¥¯®¤ ¢ â¥«ï ¬ â¥¬ â¨ª¨ ¨  ¢â®à 
§­ ¬¥­¨âëå ãç¥¡­¨ª®¢, ¯® ª®â®àë¬ ãç¨«¨áì ­¥áª®«ìª® ¯®ª®«¥­¨© èª®«ì-
­¨ª®¢ ¨ ¢ ¤®à¥¢®«îæ¨®­­®© �®áá¨¨, ¨ ¯à¨ á®¢¥âáª®© ¢« áâ¨.3

�­¤à¥© �¥âà®¢¨ç �¨á¥«ñ¢ à®¤¨«áï 30 ­®ï¡àï (12 ¤¥ª ¡àï ¯® ­®¢®¬ã
áâ¨«î) 1852 £®¤  ¢ £®à®¤¥ �æ¥­áª¥ �à«®¢áª®© £ã¡¥à­¨¨. �®á«¥ ®ª®­ç -
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­¨ï â ¬ à¥ «ì­®£® ãç¨«¨é  ¤«ï ¯à®¤®«¦¥­¨ï ®¡à §®¢ ­¨ï �­¤à¥© �¥â-
à®¢¨ç ¯¥à¥¥§¦ ¥â ¢ £ã¡¥à­áª¨© £®à®¤ �àñ« ¨ ¢ 1865 £. ¯®áâã¯ ¥â ¢ ®à«®¢-
áªãî ª« áá¨ç¥áªãî ¬ã¦áªãî £¨¬­ §¨î ¯® ¯à®è¥­¨î á¢®¥£® à®¤áâ¢¥­­¨ª 
ªã¯æ  �ä ­ á¨ï �¨â­¨ª®¢ , çâ® ¡ë«® ­¥®¡å®¤¨¬® ¢¢¨¤ã ­¥§­ â­®£® ¯à®¨á-
å®¦¤¥­¨ï. � â¥¬ �.�. �¨á¥«¥¢ ¯®áâã¯ ¥â ¢ �¥â¥à¡ãà£áª¨© ã­¨¢¥àá¨â¥â ­ 
ä¨§¨ª®-¬ â¥¬ â¨ç¥áª¨© ä ªã«ìâ¥â. �¬ã ¯®áç áâ«¨¢¨«®áì á«ãè âì «¥ªæ¨¨
¯à®ä¥áá®à®¢ �¥¡ëèñ¢ , �®àª¨­ , �®¬®¢ , �®«®â à¥¢ , �¥­¤¥«¥¥¢ . �®-
áà®ç­® ®ª®­ç¨« ã­¨¢¥àá¨â¥âáª¨© ªãàá á® áâ¥¯¥­ìî ª ­¤¨¤ â  §  á®ç¨­¥­¨¥
¯® ¢ëáè¥©  «£¥¡à¥ ý�â¤¥«¥­¨¥ ª®à­¥©þ ¨ ¡ë« ­ §­ ç¥­ ¯à¥¯®¤ ¢ â¥«¥¬
¬ â¥¬ â¨ª¨, ¬¥å ­¨ª¨ ¨ ç¥àç¥­¨ï ¢ �®à®­¥¦áª®¥ à¥ «ì­®¥ ãç¨«¨é¥.

� �®à®­¥¦¥ ¡ë« ­ ¯¨á ­ ¨ ¢ëè¥« ¢ á¢¥â ãç¥¡­¨ª �¨á¥«¥¢  ý�¨áâ¥-
¬ â¨ç¥áª¨© ªãàá  à¨ä¬¥â¨ª¨ ¤«ï áà¥¤­¨å ãç¥¡­ëå § ¢¥¤¥­¨©þ, ¨§¤ ­­ë©
¨¬ ­  á®¡áâ¢¥­­ë¥ áà¥¤áâ¢ ,   â ª¦¥ ãç¥¡­¨ª ý�«¥¬¥­â à­ ï  «£¥¡à þ
¢ 2-å ç áâïå. � â¥¬ ­  ª®à®âª®¥ ¢à¥¬ï �­¤à¥© �¥âà®¢¨ç ¡ë« ¯¥à¥¢¥¤ñ­
¢ � àìª®¢áª®¥ à¥ «ì­®¥ ãç¨«¨é¥ ¯à¥¯®¤ ¢ â¥«¥¬ ¬ â¥¬ â¨ª¨ ¨ ä¨§¨ª¨.
�® ¢áª®à¥ �¨á¥«¥¢ ¢­®¢ì ¢®§¢à é ¥âáï ¢ �®à®­¥¦ ¯à¥¯®¤ ¢ â¥«¥¬ ¬ â¥-
¬ â¨ª¨ ¨ ä¨§¨ª¨ ª ¤¥âáª®£® ª®à¯ãá . � íâ®â ¯¥à¨®¤ ¢ëè¥« §­ ¬¥­¨âë©
ãç¥¡­¨ª ý�«¥¬¥­â à­ ï £¥®¬¥âà¨ïþ. �¥à¥§ ­¥ª®â®à®¥ ¢à¥¬ï �­¤à¥© �¥â-
à®¢¨ç ¢ëè¥« ¢ ®âáâ ¢ªã, ¯à¥ªà â¨« ¯à¥¯®¤ ¢ â¥«ìáªãî à ¡®âã ¨ ¯®á¢ïâ¨«
á¥¡ï à ¡®â¥ ­ ¤ ãç¥¡­¨ª ¬¨ ¨ ãç¥¡­ë¬¨ ¯®á®¡¨ï¬¨.

�®á«¥ à¥¢®«îæ¨¨, ¢ à¥§ã«ìâ â¥ ª®â®à®© ®­ ¯®â¥àï« ¢áñ á¢®¥ ¨¬ãé¥áâ¢®,
¢ª«îç ï ¤®¬ ¢ �®à®­¥¦¥, ¨¬¥­¨¥ ¢ ®ªà¥áâ­®áâïå �®à®­¥¦  ¨ ¤¢  ¡®«ìè¨å
¤®¬ , ªã¯«¥­­ëå ¨¬ à ­¥¥ ¤«ï á¢®¨å ¤¥â¥© ¢ � ­ªâ-�¥â¥à¡ãà£¥, ¥¬ã ¢­®¢ì
¯à¨å®¤¨âáï à ¡®â âì á­ ç «  ¯à¥¯®¤ ¢ â¥«¥¬ ¬ â¥¬ â¨ª¨ ¢ ­¥áª®«ìª¨å
èª®« å ªà á­ëå ª®¬ ­¤¨à®¢ ¢ �®à®­¥¦¥,   § â¥¬ ¢ �®¥­­®-¯¥¤ £®£¨ç¥áª®©
èª®«¥ ¢ �¥­¨­£à ¤¥. �­ ï¢«ï¥âáï £« ¢­ë¬ àãª®¢®¤¨â¥«¥¬ �¬®«ì­¨­áª¨å
¢®¥­­ëå ªãàá®¢, ¯à¥¯®¤ ¢ « ¢ èª®«¥ ¢®¥­­ëå á®®¡é¥­¨©.

�  ¯¥¤ £®£¨ç¥áªãî ¨ ­ ãç­ãî ¤¥ïâ¥«ì­®áâì ¡ë« ­ £à ¦¤¥­ ®à¤¥­®¬
�àã¤®¢®£® �à á­®£® �­ ¬¥­¨ (¢ ¤®¯®«­¥­¨¥ ª ¯®«ãç¥­­ë¬ §  £®¤ë á«ã¦¡ë
®à¤¥­ ¬ á¢ïâëå �­­ë ¨ �« ¤¨¬¨à ). �ç¥¡­¨ª¨ �.�. �¨á¥«¥¢  ¯®  à¨ä¬¥-
â¨ª¥,  «£¥¡à¥ ¨ £¥®¬¥âà¨¨ ¯à¨­ïâë ¢ ª ç¥áâ¢¥ áâ ¡¨«ì­ëå ¤«ï á®¢¥âáª®©
áà¥¤­¥© èª®«ë. �å £« ¢­ë¥ ¤®áâ®¨­áâ¢  | ¯à®áâ®â  ¨ ¤®áâã¯­®áâì ¯®-
­¨¬ ­¨ï. �ª®­ç «áï ¢ ¢®§à áâ¥ 88 «¥â. �®å®à®­¥­ ¢ �¥­¨­£à ¤¥ (­ë­¥
� ­ªâ-�¥â¥à¡ãà£) ­  �®«ª®¢áª®¬ ª« ¤¡¨é¥. �£® áªà®¬­ ï ¬®£¨«  ­ å®-
¤¨âáï àï¤®¬ á ¬®£¨«®© �.�. �¥­¤¥«¥¥¢ .

� ­ áâ®ïé¥¥ ¢à¥¬ï ¢ £®à®¤¥ �à«¥ ®¤­  ¨§ ã«¨æ ¯®«ãç¨«  ¨¬ï �.�. �¨-
á¥«¥¢ . �ª®«® §¤ ­¨ï îà¨¤¨ç¥áª®£® ä ªã«ìâ¥â  ��� (¡ë¢è¥© ¬ã¦áª®©
£¨¬­ §¨¨) ãáâ ­®¢«¥­ ¡îáâ ¢ë¤ îé¥£®áï ¬ â¥¬ â¨ª . � �®à®­¥¦¥ ���
ü2 ¯®«ãç¨« ¨¬ï �.�. �¨á¥«ñ¢ . �  ¥£® ¡ §¥ ¯à®¢®¤ïâáï ¥¦¥£®¤­ë¥ �¨-
á¥«ñ¢áª¨¥ çâ¥­¨ï ¤«ï ãç¨â¥«¥© ¬ â¥¬ â¨ª¨ ¨ ®«¨¬¯¨ ¤ë èª®«ì­¨ª®¢. �
®¡« áâ­®¬ åã¤®¦¥áâ¢¥­­®¬ ¬ã§¥¥ åà ­ïâáï ­¥áª®«ìª® § ¬¥ç â¥«ì­ëå ª à-
â¨­, ¯¥à¥¤ ­­ëå ¢ ¤ à ¤®ç¥àìî �¨á¥«ñ¢ , ª®â®à ï ¡ë«  «î¡¨¬®© ãç¥­¨æ¥©
�¥¯¨­ , ¯à®¦¨«  ¯®çâ¨ ¢áî ¦¨§­ì ¢ �¥à¡¨¨, ¢ë©¤ï § ¬ã¦ §   ª ¤¥¬¨ª -
¬ â¥¬ â¨ª .
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�®ª« ¤ ®á­®¢ ­ ­  ¬­®£®«¥â­¥¬ ¯à¥¯®¤ ¢ ­¨¨ ¬ â¥¬ â¨ª¨ ­  ä¨«®-
á®äáª®¬ ä ªã«ìâ¥â¥ ���. �­®î ¡ë«¨ ®¯ã¡«¨ª®¢ ­ë âà¨ ¨§¤ ­¨ï ãç¥¡-
­¨ª  ý�ëáè ï ¬ â¥¬ â¨ª . �ã¬ ­¨â à­ë¥ á¯¥æ¨ «ì­®áâ¨þ. � 2008 £®¤ã ¢
¨§¤ â¥«ìáâ¢¥ ý�à®ä þ ¡ã¤¥â ®¯ã¡«¨ª®¢ ­ á¡®à­¨ª § ¤ ç ¯® ¢ëáè¥© ¬ â¥-
¬ â¨ª¥ ¤«ï áâã¤¥­â®¢ £ã¬ ­¨â à­ëå á¯¥æ¨ «ì­®áâ¥©.

�ãàá ¢ëáè¥© ¬ â¥¬ â¨ª¨ ­  ä¨«®á®äáª®¬ ä ªã«ìâ¥â¥ ­ áëé¥­ á¢¥-
¤¥­¨ï¬¨ ¨áâ®à¨ç¥áª®£® å à ªâ¥à . �®«ìè®¥ ¢­¨¬ ­¨¥ ã¤¥«ï¥âáï «®£¨ç¥á-
ª®¬ã ®¡®á­®¢ ­¨î ¬ â¥¬ â¨ª¨. � á¢ï§¨ á íâ¨¬ ­  ¯¥à¢®¥ ¬¥áâ® ¢ëå®¤¨â
¯à®¡«¥¬  ªà¨§¨á  ®á­®¢ ¬ â¥¬ â¨ª¨. �ë ¢ë¤¥«ï¥¬ âà¨ ªà¨§¨á  ®á­®¢ ¨
¯®ª ¦¥¬, çâ® ®­¨ ¢á¥ á¢ï§ ­ë á § ¤ ç¥© ¨§ãç¥­¨ï ¤¢¨¦¥­¨ï ¨ á ä®à¬¨à®-
¢ ­¨¥¬ â¥®à¨¨ ¤¥©áâ¢¨â¥«ì­®£® ç¨á« .

�¥à¢ë© ªà¨§¨á ¢®§­¨ª ¢ �à¥¢­¥© �à¥æ¨¨ ¯®á«¥ â®£®, ª ª ¡ë«  ¤®ª -
§ ­  â¥®à¥¬ : ­¥ áãé¥áâ¢ã¥â à æ¨®­ «ì­®£® ç¨á« , ª¢ ¤à â ª®â®à®£® à ¢¥­
¤¢ã¬. �¥ á«¥¤áâ¢¨¥ ãâ¢¥à¦¤ ¥â, çâ® ¤«¨­  £¨¯®â¥­ã§ë ª¢ ¤à â , áâ®à®­ 
ª®â®à®£® à ¢­  ¥¤¨­¨æ¥, ­¥ ¢ëà ¦ ¥âáï ­¨ª ª¨¬ ç¨á«®¬ (¢ �à¥¢­¥© �à¥-
æ¨¨ ¡ë«¨ ¨§¢¥áâ­ë â®«ìª® à æ¨®­ «ì­ë¥ ç¨á« ). �à¨§¨á ¯à¥®¤®«¥­ ¢ XVII
¢., ª®£¤  ¢ ¬ â¥¬ â¨ªã ¡ë«¨ ¢¢¥¤¥­ë ¤¥©áâ¢¨â¥«ì­ë¥ ç¨á« .

�â®à®© ªà¨§¨á ®á­®¢ ¢®§­¨ª ¢ XVIII ¢. ¨ ®â­®á¨âáï ª ¯à®¡«¥¬¥ ®¡®á­®-
¢ ­¨ï ¬ â¥¬ â¨ç¥áª®£®  ­ «¨§ . � íâ®¬ã ¢à¥¬¥­¨ ¡ë«¨ ¢ëï¢«¥­ë ¬­®£®-
ç¨á«¥­­ë¥ ¯ à ¤®ªáë ¢ â¥®à¨¨ ¡¥áª®­¥ç­ëå àï¤®¢ ¨ ¢ ¯à®¡«¥¬¥ ®â¡à áë-
¢ ­¨ï ¡¥áª®­¥ç­® ¬ «ëå ¢¥«¨ç¨­. � 1734 £. ¢ á®ç¨­¥­¨¨ ý�­ «¨áâþ ¥¯¨-
áª®¯ �.�¥àª«¨ ãª §ë¢ «, çâ® ¢ëáè ï ¬ â¥¬ â¨ª  | ®è¨¡®ç­®¥, «®¦­®¥
ãç¥­¨¥, ¯à¨¢®¤¨â ª æ¥«¨ á«ãç ©­ë¬ ®¡à §®¬, ¨ ¯®íâ®¬ã ãç¥­ë©, ¨á¯®«ì§ã-
îé¨© â¥®à¨î ä«îªá¨© �ìîâ®­ , ý­¥ ¬®¦¥â ¯à¨¤¨à âìáï ª ç¥¬ã-­¨¡ã¤ì ¢
¡®£®á«®¢¨¨þ.

�à¨§¨á ¡ë« ¯à¥®¤®«¥­ ¢ XIX ¢. �.�®è¨ ¢ ãç¥¡­¨ª å ¨§«®¦¨« ¬ -
â¥¬ â¨ç¥áª¨©  ­ «¨§ ­  ¡ §¥ â¥®à¨¨ ¯à¥¤¥«®¢, ­® ¥£® â¥®à¨ï ®á­®¢ë¢ -
« áì ­  ¯à¥¤áâ ¢«¥­¨ïå, á¢ï§ ­­ëå á ¤¢¨¦¥­¨¥¬, ¨ íâ® § ç áâãî ¯à¨¢®-
¤¨«® ª ®è¨¡ª ¬, ­¥¢¥à­ë¬ â¥®à¥¬ ¬. � 70-å £®¤ å XIX ¢. �. �¥©¥à-
èâà áá à §à ¡®â « áâà®£ãî á¨áâ¥¬ã ­¥à ¢¥­áâ¢. �â  ãâ®ç­¥­­ ï â¥®à¨ï
¯à¥¤¥«®¢ «¥¦¨â ¢ ®á­®¢¥ á®¢à¥¬¥­­®© ¬ â¥¬ â¨ª¨. �á¯®«ì§®¢ ­¨¥ ¨­âã-
â¨¢­ëå ¯à¥¤áâ ¢«¥­¨©, á¢ï§ ­­ëå á ¤¢¨¦¥­¨¥¬, § ¬¥­¥­® áâà®£¨¬  ¯¯ -
à â®¬ ­¥à ¢¥­áâ¢. �®çâ¨ ®¤­®¢à¥¬¥­­® �.� ­â®à®¬, �.�¥©¥àèâà áá®¬ ¨
�.�¥¤¥ª¨­¤®¬ ¡ë«¨ ¯®áâà®¥­ë áâà®£¨¥ â¥®à¨¨ ¤¥©áâ¢¨â¥«ì­®£® ç¨á« , ­ 
ª®â®àëå ¢ ­ è¥ ¢à¥¬ï ¡ §¨àã¥âáï ¬ â¥¬ â¨ç¥áª¨© ¨ äã­ªæ¨®­ «ì­ë©  ­ -
«¨§.

�à¥â¨© ªà¨§¨á ®á­®¢ á¢ï§ ­ á ¯ à ¤®ªá ¬¨, ®¡­ àã¦¥­­ë¬¨ ¢ â¥®à¨¨
¬­®¦¥áâ¢ ­  àã¡¥¦¥ XIX-XX ¢¢. �¥à¢®­ ç «ì­® ®­¨ ¯®ï¢¨«¨áì ¢ ®¡-
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« áâ¨ âà ­áä¨­¨â­ëå ¨ ¯®àï¤ª®¢ëå ç¨á¥«. �¥à¢ë© ¯ à ¤®ªá ®¯ã¡«¨ª®¢ «
�.�ãà «¨-�®àâ¨ ¢ 1897 £.,   § â¥¬ ¢ 1899 £. �.� ­â®à ¨ ¢ 1905 £. �.� áá¥«
®¡­ àã¦¨«¨ ¯à®â¨¢®à¥ç¨ï, á¢ï§ ­­ë¥ á ¯®­ïâ¨¥¬ ý¬­®¦¥áâ¢  ¢á¥å ¬­®-
¦¥áâ¢þ. � ª ¢®§­¨ª«¨ ¯ à ¤®ªáë, ã£à®¦ îé¨¥ ª« áá¨ç¥áª¨¬ à §¤¥« ¬
¬ â¥¬ â¨ª¨. � á¢ï§¨ á íâ¨¬ ¯®ï¢¨« áì ­¥®¡å®¤¨¬®áâì ¢ ªà¨â¨ç¥áª®¬ ¯¥-
à¥á¬®âà¥ ®á­®¢ ­¨© â¥®à¨¨ ¬­®¦¥áâ¢.

� XX ¢. ¬ â¥¬ â¨ª¨  ªâ¨¢­® § ­ï«¨áì á¨áâ¥¬ â¨ç¥áª¨¬ ¨§ãç¥­¨¥¬ ®á-
­®¢ ¬ â¥¬ â¨ª¨ ¨ «®£¨ª¨. �à¨ íâ®¬ ¡ë«¨ ¢ë¤¥«¥­ë ¯®­ïâ¨ï ¯®â¥­æ¨ «ì-
­®© ¨  ªâã «ì­®© ¡¥áª®­¥ç­®áâ¨. �â¬¥â¨¬, çâ® ¯à¨ ¯®áâà®¥­¨¨ ¤¥©áâ¢¨-
â¥«ì­ëå ç¨á¥« áãé¥áâ¢¥­­ë¬ ®¡à §®¬ ¨á¯®«ì§ã¥âáï  ¡áâà ªæ¨ï  ªâã «ì-
­®© ¡¥áª®­¥ç­®áâ¨. � ª, ­ ¯à¨¬¥à, ç¨á«®

√
2 ¬ë à áá¬ âà¨¢ ¥¬ ª ª ®¡ê-

¥ªâ, á®¤¥à¦ é¨© ¢á¥ ¢å®¤ïé¨¥ ¢ ­¥£® ¤¥áïâ¨ç­ë¥ §­ ª¨. � ª¨¬ ®¡à §®¬,
¬ë áç¨â ¥¬ § ¢¥àè¥­­ë¬ ¯à®æ¥áá ¨§¬¥à¥­¨ï ®âà¥§ª , ï¢«ïîé¥£®áï ¤¨ £®-
­ «ìî ª¢ ¤à â  á® áâ®à®­®© ¥¤¨­¨æ . �§ãç ï ¬­®¦¥áâ¢® ¤¥©áâ¢¨â¥«ì­ëå
ç¨á¥«, ¬ë â¥¬ á ¬ë¬ áç¨â ¥¬ § ¢¥àè¥­­ë¬¨ ¯à®æ¥ááë ¨§¬¥à¥­¨ï ¢á¥å ®â-
à¥§ª®¢. � â¥¬ â¨ç¥áª¨©  ­ «¨§ ¡ §¨àã¥âáï ­  ¯®­ïâ¨¨ ¤¥©áâ¢¨â¥«ì­®£®
ç¨á« . �­ ç¨â,  ¡áâà ªæ¨ï  ªâã «ì­®© ¡¥áª®­¥ç­®áâ¨ «¥¦¨â ¢ ¥£® ®á­®¢¥.
�ç¥­ë¥, ¯à¥¤« £ îé¨¥ ¯®áâà®¥­¨¥ ª®­áâàãªâ¨¢­ëå ¢¥é¥áâ¢¥­­ëå ç¨á¥«,
â¥¬ á ¬ë¬ ¯à¨å®¤ïâ ª áãé¥áâ¢¥­­®¬ã ¨§¬¥­¥­¨î ¢á¥£® ¬ â¥¬ â¨ç¥áª®£®
 ­ «¨§ .

� ª« áá¨ç¥áª®© ¬ â¥¬ â¨ª¥ è¨à®ª® ¯à¨¬¥­ï¥âáï § ª®­ ¨áª«îç¥­­®£®
âà¥âì¥£®. �á«¨ ¤®ª § ­®, çâ® ãâ¢¥à¦¤¥­¨¥ � ¨áâ¨­­®, â® ®âáî¤  ¤¥« ¥âáï
¢ë¢®¤, çâ® ¥£® ®âà¨æ ­¨¥ A ï¢«ï¥âáï «®¦­ë¬. � ­ ®¡®à®â ¨§ ¨áâ¨­­®áâ¨
A ¢ëâ¥ª ¥â «®¦­®áâì �. �àã£ ï á¨âã æ¨ï ¢®§­¨ª ¥â ¯à¨ ¨§ãç¥­¨¨ ¤¥©áâ-
¢¨â¥«ì­ëå ç¨á¥«. � áá¬®âà¨¬ ç¨á«®

√
2 ¨ § ¤ ¤¨¬ ¢®¯à®á, ¢áâà¥ç îâáï

«¨ ¢ ¥£® § ¯¨á¨ ¯®¤àï¤ ¯ïâì ¥¤¨­¨æ. � ª®© á¬ëá« ¢ª« ¤ë¢ ¥âáï ¢ íâ®
ãâ¢¥à¦¤¥­¨¥? �£® ¬®¦­® ¯®­¨¬ âì â ª: ý¬ë ­ è«¨ ¬¥áâ®, ­ ç¨­ ï á ª®-
â®à®£® áâ®ïâ ¯®¤àï¤ ¯ïâì ¥¤¨­¨æþ. �à®â¨¢®¯®«®¦­®¥ ãâ¢¥à¦¤¥­¨¥ ý¬ë ­¥
­ è«¨ íâ®£® ¬¥áâ þ ¥é¥ ­¥ ®§­ ç ¥â, çâ® â ª®£® ¬¥áâ  ­¥â. � á¢ï§¨ á íâ¨¬
à ááã¦¤¥­¨¥¬ ¢áâ ¥â ¢®¯à®á ® â®¬, çâ® ¯®­¨¬ âì ¯®¤ ýáãé¥áâ¢®¢ ­¨¥¬þ
¢ ¬ â¥¬ â¨ª¥, ­  ª®â®àë© ¯à¥¤áâ ¢¨â¥«¨ à §«¨ç­ëå ­ ¯à ¢«¥­¨© ¨ èª®«
®â¢¥ç îâ ¯®-à §­®¬ã. �®­â¨­ãã¬-¯à®¡«¥¬  ª ª à § ¯®¤­¨¬ ¥â ¢®¯à®á ®
áãé¥áâ¢®¢ ­¨¨ ¬­®¦¥áâ¢ , ¬®é­®áâì ª®â®à®£® ¡®«ìè¥ ¬®é­®áâ¨ áç¥â­®£®
¬­®¦¥áâ¢  ¨ ¬¥­ìè¥ ¬®é­®áâ¨ ª®­â¨­ãã¬ . �á­®, çâ® íâ  ¯à®¡«¥¬  á¢ï-
§ ­  á á ¬ë¬¨ £«ã¡®ª¨¬¨ ¢®¯à®á ¬¨ ¢ ®¡« áâ¨ ®á­®¢ ­¨© ¬ â¥¬ â¨ª¨.

� ¬¥â¨¬, çâ® ®âª § ®â  ¡áâà ªæ¨¨  ªâã «ì­®© ¡¥áª®­¥ç­®áâ¨ ¨ ®â § -
ª®­  ¨áª«îç¥­­®£® âà¥âì¥£® ¢ ¯à¨¬¥­¥­¨¨ ª ¡¥áª®­¥ç­ë¬ ¬­®¦¥áâ¢ ¬ ¢¥-
¤¥â ª ¯¥à¥áâà®©ª¥ ¢á¥å ®¡« áâ¥© ¬ â¥¬ â¨ª¨. �â®à®­­¨ª¨ íâ¨å ¨§¬¥­¥­¨©
¯à¨å®¤ïâ ª à¥§ã«ìâ â ¬, áãé¥áâ¢¥­­® ®â«¨ç îé¨¬áï ®â ª« áá¨ç¥áª®© â¥-
®à¨¨.

�®íâ®¬ã ¢ ­ è¨ ¤­¨ ¬­®£¨¥ ãç¥­ë¥ ï¢«ïîâáï ¯à®â¨¢­¨ª ¬¨ áâ®«ì à -
¤¨ª «ì­®£® ¯®¤å®¤ . �­¨ § ¡®âïâáï ® á®åà ­¥­¨¨ â®£® æ¥­­®£®, çâ® ­ ª®¯-
«¥­® ¢ ¬ â¥¬ â¨ª¥. �«ï íâ®£® ¢ â¥®à¨î ¬­®¦¥áâ¢ ¢­®áïâ ®£à ­¨ç¥­¨ï, ¨á-
ª«îç îé¨¥ ®¡­ àã¦¥­­ë¥ ¢ ­¥© ¯ à ¤®ªáë ¨ ¢ â® ¦¥ ¢à¥¬ï á®åà ­ïîé¨¥
âã ç áâì â¥®à¨¨, ª®â®à ï ­¥®¡å®¤¨¬  ¤«ï ¯®áâà®¥­¨ï ª« áá¨ç¥áª¨å à §-
¤¥«®¢ ¬ â¥¬ â¨ª¨. �à¥¤¨ à §«¨ç­ëå ­ ¯à ¢«¥­¨© ¢ à ¡®â¥ ¯® á®§¤ ­¨î
¡®«¥¥ ­ ¤¥¦­®£® äã­¤ ¬¥­â  â¥®à¨¨ ¬­®¦¥áâ¢ ®¤­¨¬ ¨§ ­ ¨¡®«¥¥ ¯«®¤®â-
¢®à­ë¬ ï¢«ï¥âáï  ªá¨®¬ â¨ç¥áª®¥. � ¯®á«¥¤­¨¥ £®¤ë ¨¬¥­­® ¢ íâ¨å ¨áá«¥-
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¤®¢ ­¨ïå ¯®«ãç¥­ë §­ ç¨â¥«ì­ë¥ à¥§ã«ìâ âë. � ¡®âë �.�ñ¤¥«ï ¨ �.�®í­ 
¯®§¢®«¨«¨ á®¢¥àè¥­­® ¯®-­®¢®¬ã ¢§£«ï­ãâì ­  ª®­â¨­ãã¬-¯à®¡«¥¬ã ¨ ­ 
¢®¯à®á ® ¯ãâïå ¯®áâà®¥­¨ï â¥®à¨¨ ¬­®¦¥áâ¢.

�¯¨á®ª «¨â¥à âãàë
1. �.�. �®à®ä¥¥¢ . �ëáè ï ¬ â¥¬ â¨ª . �ã¬ ­¨â à­ë¥ á¯¥æ¨ «ì­®áâ¨. �§¤ ­¨¥

âà¥âì¥. { �§¤-¢® �®áª®¢áª®£® ã­¨¢¥àá¨â¥â . �§¤-¢® ý�à®ä þ, �®áª¢ , 2004.
2. �.�. �¥¤¢¥¤¥¢. � §¢¨â¨¥ â¥®à¨¨ ¬­®¦¥áâ¢ ¢ XIX ¢. { �.: � ãª , 1965.

� ������� ���� ������� ����: �������
��������� ��������������∗

�à®¢¥­¨ª®¢ �.�.
�­áâ¨âãâ ¨áâ®à¨¨ ¥áâ¥áâ¢®§­ ­¨ï ¨ â¥å­¨ª¨ ¨¬. �.�. � ¢¨«®¢  ���

109012, £. �®áª¢ , �â à®¯ ­áª¨© ¯¥à¥ã«®ª, ¤. 1/5
�¥«.: (495)6257003, � ªá: (495)6257003, e-mail: igor@ihst.ru

�à¥¤¨ ­ ãç­ëå èª®«, ¢®§­¨ªè¨å ¢ ®â¥ç¥áâ¢¥­­®© ä¨§¨ª¥ ¢ ª®­æ¥ 1950
| ­ ç «¥ 1960-å ££., èª®«ë �.�. �ã¤ª¥à  ¨ �.�. �®å«®¢  § ­¨¬ îâ ®á®¡®¥
¬¥áâ®. �å áâ ­®¢«¥­¨¥ á®¢¯ «® á ¯¥à¨®¤®¬, ¢á¥ ç é¥ ¨¬¥­ã¥¬ë¬ ý§®«®-
âë¬ ¢¥ª®¬þ á®¢¥âáª®© ä¨§¨ª¨ [1],  , ¢®§¬®¦­®, ¨ ­ ãª¨ ¢®®¡é¥ [2]. � ª-
â®«®£¨ç¥áªãî ®á­®¢ã ¨§« £ ¥¬ëå ¢ë¢®¤®¢ á®áâ ¢¨«¨ ­¥ â®«ìª® ¨áâ®à¨ª®-
­ ãç­ë¥ ¨áâ®ç­¨ª¨ âà ¤¨æ¨®­­®£® á¢®©áâ¢ , ­® ¨ ä®ªãá¨à®¢ ­­ë¥ ¨­-
â¥à¢ìî á ¯à¥¤áâ ¢¨â¥«ï¬¨ à áá¬ âà¨¢ ¥¬ëå ­ ãç­ëå èª®«. �®¬ã ¥áâì
¯à¨ç¨­ë, ®â¬¥ç ¢è¨¥áï ¥é¥ �.�. �ã§¨­ë¬: ý. . . ¬­¥ áâ®«ì ïá­ë ¨ ¤«ï
¬¥­ï â ª § ª®­­ë ¦¥« ­¨ï. . . ¨¬¥âì à áªàëâë¬ ­ ãç­ë© ¯ãâì â®© ¨«¨ ¤àã-
£®© «¨ç­®áâ¨. . . � ª ¢®â, íâ¨å-â® ¤ ­­ëå ª ª à § ¨ ­¥«ì§ï ­ ©â¨ ¢ ¯¥ç â¨,
¨ ­¥ â®«ìª® ª á â¥«ì­® ¬¥­ï «¨ç­®, ­® ¨ ¢áïª®£® ¤àã£®£®! �®ç¥¬ã? �¯à®-
á¨â¥ �ë. �à ¢® ­¥ §­ î. � ¯¥ç â¨ íâ®£® ­¥ ¤¥« îâ. �® ¢ ãáâ­®¬ ¯à¥¤ ­¨¨
íâ® ¤ ¥âáï, ¨ íâ® ª ª à § ¨ á®áâ ¢«ï¥â â®, çâ® ­ §ë¢ îâ ¦¨§­ìî èª®«ëþ
[3, á. 6].

�ë¡®à ¢ ª ç¥áâ¢¥ ¨áá«¥¤®¢ â¥«ìáª¨å ®¡ê¥ªâ®¢ �®¢®á¨¡¨àáª®© èª®«ë
ãáª®à¨â¥«ì­®© ä¨§¨ª¨, ®á­®¢ ­­®© �.�. �ã¤ª¥à®¬, ¨ �®áª®¢áª®© èª®«ë
­¥«¨­¥©­®© ®¯â¨ª¨, ®á­®¢ ­­®© �.�. �®å«®¢ë¬ ®¡ãá«®¢«¥­ ¢ ¯¥à¢ãî ®ç¥-
à¥¤ì â¥¬, çâ® á ¬®¬¥­â  ®à£ ­¨§ æ¨¨ �¨¡¨àáª®£® ®â¤¥«¥­¨ï �ª ¤¥¬¨¨
­ ãª, ¢®§­¨ªè¨© ¢ ¥£® á®áâ ¢¥ �­áâ¨âãâ ï¤¥à­®© ä¨§¨ª¨, ª ª ¨ § à®¤¨¢-
è ïáï ¢ ��� èª®«  ­¥«¨­¥©­®© ®¯â¨ª¨, ­  ¯à®âï¦¥­¨¨ àï¤  ¤¥áïâ¨«¥â¨©
ï¢«ï«¨ á®¡®© ¯à¨¬¥à çà¥§¢ëç ©­® ¯à®¤ãªâ¨¢­ëå ­ ãç­ëå ª®««¥ªâ¨¢®¢,
¯¥à¥¦¨¢è¨å ¡¥§ ­¥¯®¯à ¢¨¬®£® ãà®­  ¤ ¦¥ ¯®á«¥¤­¨¥ ªà¨§¨á­ë¥ ¤«ï ®â¥-

∗�áá«¥¤®¢ ­¨¥ ¢ë¯®«­¥­® ¯à¨ ä¨­ ­á®¢®© ¯®¤¤¥à¦ª¥ ���� ¢ à ¬ª å ­ ãç­®-
¨áá«¥¤®¢ â¥«ìáª®£® ¯à®¥ªâ  ���� ý�áâ®à¨ï ¤¢ãå ­ ãç­ëå èª®«: áªàëâë¥ ¯ à ¬¥âàë
¯à®¤ãªâ¨¢­®áâ¨þ, ¯à®¥ªâ ü 07{03{00292 .
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ç¥áâ¢¥­­®© ­ ãª¨ £®¤ë, çâ® ¯à¨¤ ¥â ¨å ¨áâ®à¨ç¥áª®¬ã ¨áá«¥¤®¢ ­¨î ®á®-
¡ãî  ªâã «ì­®áâì.

� íâ®© á¢ï§¨ á¯¥æ¨ «ì­ë© ¨­â¥à¥á ¯à¥¤áâ ¢«ï¥â ¢ëï¢«¥­¨¥ ¨ á®¯®áâ ¢-
«¥­¨¥ ä ªâ®à®¢ â ª®£® à®¤  íää¥ªâ¨¢­®áâ¨. �¢«ïîâáï «¨ ®­¨ ¨¤¥­â¨ç-
­ë¬¨ ¨«¨ à®§­ïâáï? �®§¬®¦¥­ «¨ ¨å ¯¥à¥­®á ­  ¤àã£ãî ¯®ç¢ã, â® ¥áâì ¢
¤àã£¨¥ ª®««¥ªâ¨¢ë, ¨«¨ ¦¥ ®­¨ ã­¨ª «ì­ë?

� ç áâ¨ ã­¨¢¥àá «ì­®áâ¨ ¯ à ¬¥âà®¢, ®¯à¥¤¥«ïîé¨å íää¥ªâ¨¢­®áâì
­ ãç­®£® ª®««¥ªâ¨¢ , á«¥¤ã¥â § ï¢¨âì ® â®¬, çâ® ®­¨ áå®¦¨ «¨èì ¢ ¯à®-
ï¢«¥­¨ïå, áãé¥áâ¢¥­­® ®â«¨ç ïáì ¯® á¢®¥© ¯à¨à®¤¥. � ª, áªàëâë¥ ¯ -
à ¬¥âàë íää¥ªâ¨¢­®áâ¨ èª®«ë ­¥«¨­¥©­®© ®¯â¨ª¨ ��� å à ªâ¥à¨§ãîâ,
¯à¥¦¤¥ ¢á¥£®, ¯à®æ¥áá ã­¨ª «ì­®£® ¢§ ¨¬®¤¥©áâ¢¨ï ¯à®ä¥áá¨®­ «ì­®£® ¨
íâ¨ç¥áª®£® ­ ç « ¢ ¦¨§­¨ ­ ãç­®£® ª®««¥ªâ¨¢ , ®¡ãá«®¢«¥­­ë© «¨ç­®áâìî
­ ãç­®£® «¨¤¥à . ý. . . ý�¥ç¥­ë¥þ ®¡é¥­¨¥¬ á �¥¬®¬ �¨ªâ®à®¢¨ç¥¬þ, |
�.�. �« â®­¥­ª®, ®¤¨­ ¨§ ¯¥à¢ëå  á¯¨à ­â®¢ �.�. �®å«®¢ , ® à ¡®â ¢-
è¨å á ­¨¬ [4, á. 7]. �à¨ç¨­ë ¯à®¤ãªâ¨¢­®áâ¨ èª®«ë �.�. �ã¤ª¥à  ®â-
«¨ç­ë. �­¨ ¢ ¡®«ìè¥© áâ¥¯¥­¨ à æ¨®­ «ì­ë, ¯®áª®«ìªã ¡¥àãâ ­ ç «®
¢ ¨§®¡à¥â â¥«ì­ëå ­®¢ æ¨ïå £« ¢ë ­ ãç­®© èª®«ë, á¢¨¤¥â¥«ìáâ¢ãîé¨å
® ¥£® ¤¥ïâ¥«ì­®¬ ãç áâ¨¨ ¢ ¬ áèâ ¡­®¬ á®æ¨ «ì­®¬ ¨ ­ ãç­®¬ íªá¯¥à¨-
¬¥­â¥, áâ ¢¨¢è¥¬áï ¢ �®¢®á¨¡¨àáª®¬  ª ¤¥¬£®à®¤ª¥ �.�. � ¢à¥­âì¥¢ë¬,
�.�. �®¡®«¥¢ë¬ ¨ ¨å ¥¤¨­®¬ëè«¥­­¨ª ¬¨, ®æ¥­¨âì à¥§ã«ìâ âë ª®â®à®£®
¤ ¦¥ ¯à¨¥§¦ « �.�. �àãé¥¢. ý�, íâ® â®â à¥«ïâ¨¢¨áâáª¨© ¨­¦¥­¥à!..þ |
�.�. � ­¤ ã ® �.�. �ã¤ª¥à¥.

�®íâ®¬ã, ¥á«¨ ¤«ï ¨áâ®à¨ª®-­ ãç­®£®  ­ «¨§  èª®«ë �.�. �®å«®¢  ­ ¨-
¡®«¥¥  ¤¥ª¢ â­ë¬ ¢ ª®£­¨â¨¢­®¬ ¨ á®æ¨ «ì­®¬ ¯« ­¥ ï¢«ï¥âáï à áá¬®âà¥-
­¨¥ ¢¥áì¬  â®­ª®£®, ¯à¥¤áâ ¢«¥­­®£® ­  ý¨­¤¨¢¨¤ã «ì­®¬þ ãà®¢­¥, ¨áâ®-
à¨ç¥áª®£® á¯¥ªâà  ¢§ ¨¬®¤¥©áâ¢¨ï ¨¤¥© ¨ «î¤¥©, â® ¤«ï èª®«ë �.�. �ã¤-
ª¥à  æ¥«¥á®®¡à §¥­ ¯¥à¥å®¤ ®â ý¬¨ªà®þ ª ý¬ ªà®þ ãà®¢­î  ­ «¨§  ¢§ ¨-
¬®¤¥©áâ¢¨ï á®æ¨ «ì­ëå ¨ ª®£­¨â¨¢­ëå ä ªâ®à®¢, ®¯¨áë¢ ¥¬ëå á ®¤­®©
áâ®à®­ë ýâ¥®à¨¥© ªàã£«®£® áâ®« þ, ý¯à¨­æ¨¯®¬ ¢®«¥©¡®«ì­®© ª®¬ ­¤ëþ,
ý« ¢à¥­âì¥¢áª®© âà¨ ¤®©þ, ýá¯«®è­®© «¨­¨¥© ä¨§¨ç¥áª®£® ®¡à §®¢ ­¨ïþ
¨ â.¤.,   á ¤àã£®© | £¥­¥à æ¨¥© ¨ íªá¯¥à¨¬¥­â «ì­ë¬ ¢®¯«®é¥­¨¥¬ ¨¤¥©:
ýà¥«ïâ¨¢¨áâáª¨ áâ ¡¨«¨§¨à®¢ ­­®£® í«¥ªâà®­­®£® ¯ãçª þ, ý¯à®¡ª®âà®­ þ,
ý¢áâà¥ç­ëå í«¥ªâà®­­ëå ¨ í«¥ªâà®­-¯®§¨âà®­­ëå ¯ãçª®¢þ, ýí«¥ªâà®­­®£®
®å« ¦¤¥­¨ïþ ¨ â.¯.

�¯¨á®ª «¨â¥à âãàë
1. �¨§£¨­ �.�., �¥áá¥­¨å �.�. �¨§¨ª  ¨ ä¨§¨ª¨ ���� ­  àã¡¥¦¥ 1940-å ¨ 1950-

å ££. (­ ç «® ¨ ¨áâ®ª¨ ý§®«®â®£® ¯¥à¨®¤ þ ¢ à §¢¨â¨¨ á®¢¥âáª®© ä¨§¨ª¨) //
�­áâ¨âãâ ¨áâ®à¨¨ ¥áâ¥áâ¢®§­ ­¨ï ¨ â¥å­¨ª¨ ¨¬. �.�. � ¢¨«®¢ . �®¤¨ç­ ï ­ -
ãç­ ï ª®­ä¥à¥­æ¨ï, 2002. �., 2002. �. 253{255.

2. �à¥áá �. �â ­®¢«¥­¨¥ ãç¥­®£® ¢ §®«®â®© ¢¥ª ­ ãª¨ // �¥áâ­¨ª �®áá¨©áª®©
 ª ¤¥¬¨¨ ­ ãª. 1999. �. 69. ü 3. �. 195{199.

3. �®­ïâì á ¬®£® á¥¡ï. � «®¨§¢¥áâ­®¥ ¯¨áì¬®  ª ¤¥¬¨ª  �¨ª®« ï �ã§¨­  (¯ã¡-
«¨ª æ¨ï �. � ­¨«¨­ ) // �®¢ ï £ §¥â . ü 83 (1303). 29{31.10.2007. �. 6{7

4. �à®¢¥­¨ª®¢ �.�. �ç¥­ë© ¨ ¥£® �ª®« : ¢á¯®¬¨­ ï �¥¬  �¨ªâ®à®¢¨ç  �®å«®¢ 
// �®æ¨ «ì­ ï ¨áâ®à¨ï ®â¥ç¥áâ¢¥­­®© ­ ãª¨: XX ¢¥ª (í«¥ªâà®­­ ï ¡¨¡«¨®â¥ª 
¨  àå¨¢). �®¢®¥ ¢ 2007 £. / �â¢. à¥¤. �.�. �®¬¨«¨­. �.: �­áâ¨âãâ ¨áâ®à¨¨ ¥á-
â¥áâ¢®§­ ­¨ï ¨ â¥å­¨ª¨ ¨¬. �.�. � ¢¨«®¢ . �ä¨æ¨ «ì­ë© á ©â. � §¤¥«: ý�à®-
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¥ªâëþ.
�­â¥à­¥â-¨§¤ ­¨¥ ýhttp://www.ihst.ru/projects/sohist/papers/khokhlov.pdfþ.
2007. �. 1{10.

���������� ����������� � ������ ��������
XX ����: ����������� ����������

�������������� �����

�ã¡®¢¨æª ï �.�.
���� ¨¬. �.�. � ¢¨«®¢ , �®áª¢ 

�¥«.: 3581335, e-mail: dubovitskayam@mail.ru
�®ª« ¤ ¯®á¢ïé¥­ ¨áâ®à¨¨ ¢®§­¨ª­®¢¥­¨ï ¨ ¯¥à¢ë¬ £®¤ ¬ áãé¥áâ¢®-

¢ ­¨ï �®áª®¢áª®©  «£¥¡à ¨ç¥áª®© èª®«ë. � áá¬®âà¥­ë ®á­®¢­ë¥ ­ ãç­ë¥
à¥§ã«ìâ âë, ¯à®á«¥¦¥­® ¢«¨ï­¨¥ èª®«ë ­  ¨§¬¥­¥­¨¥ ¯à®£à ¬¬ë ªãàá 
¢ëáè¥©  «£¥¡àë ­  ¬¥å ­¨ª®-¬ â¥¬ â¨ç¥áª®¬ ä ªã«ìâ¥â¥ �®áª®¢áª®£®
ã­¨¢¥àá¨â¥â .

�¥á¬®âàï ­  ¨áâ®à¨ç¥áªãî ¡«¨§®áâì à áá¬ âà¨¢ ¥¬®£® ¯¥à¨®¤ , ¯à®-
æ¥áá ¢®§­¨ª­®¢¥­¨ï �®áª®¢áª®©  «£¥¡à ¨ç¥áª®© èª®«ë ¬ «® ¨§ãç¥­. �à¨
íâ®¬ ®­ ¯à¥¤áâ ¢«ï¥â ¨áª«îç¨â¥«ì­ë© ¨­â¥à¥á á â®çª¨ §à¥­¨ï ¨áâ®à¨¨ ¬ -
â¥¬ â¨ª¨, ¯®â®¬ã çâ® ¢ ªà âª¨© ¯¥à¨®¤ 30{40 ££. ¢®§­¨ª«  ­ ãç­ ï èª®« ,
áà §ã ¦¥ § ­ï¢è ï ®¤­ã ¨§ ¢¥¤ãé¨å ¯®§¨æ¨© ¢ ¬¨à¥.

�á­®¢­®© ¢ª« ¤ ¢ ä®à¬¨à®¢ ­¨¥ èª®«ë ¢­¥á«¨ �.�. �¬¨¤â (1891{
1956 ££.) ¨ �.�. �¥«®­¥ (1890{1980 ££.), ®¡  ¢®á¯¨â ­­¨ª¨ �¨¥¢áª®©  «£¥¡-
à ¨ç¥áª®© èª®«ë. �¬¨¤â áà §ã ¦¥ ¯®á«¥ à¥¢®«îæ¨¨ ¯¥à¥¥å « ¢ �®áª¢ã
¨ ¢ 1929£. ¯® ¥£® ¨­¨æ¨ â¨¢¥ ­  ä¨§¨ª®-¬ â¥¬ â¨ç¥áª®¬ ä ªã«ìâ¥â¥ ¡ë« 
á®§¤ ­  ª ä¥¤à  ¢ëáè¥©  «£¥¡àë (¬¥å ­¨ª®-¬ â¥¬ â¨ç¥áª¨© ä ªã«ìâ¥â
¡ë« á®§¤ ­ ¢ 1933£.),   ¢ 1930£. | áãé¥áâ¢ãîé¨© ¨ ¢ ­ è¨ ¤­¨ ­ ãç­®-
¨áá«¥¤®¢ â¥«ìáª¨©  «£¥¡à ¨ç¥áª¨© á¥¬¨­ à.

�¥«®­¥ á 1932 £. § ¢¥¤®¢ « ®â¤¥«®¬  «£¥¡àë ¢ «¥­¨­£à ¤áª®¬ ¨­áâ¨âãâ¥
ä¨§¨ª¨ ¨ ¬ â¥¬ â¨ª¨ ¨¬. �â¥ª«®¢ . �®á«¥ à §¤¥«¥­¨ï ¨­áâ¨âãâ  ­  ¬ â¥-
¬ â¨ç¥áª¨© ¨­áâ¨âãâ ¨¬. �â¥ª«®¢  ¨ ä¨§¨ç¥áª¨© ¨­áâ¨âãâ ¨¬. �¥¡¥¤¥¢ 
¢ 1934 £. ¨ ¯¥à¥¥§¤  ¬ â¥¬ â¨ç¥áª®£® ¨­áâ¨âãâ  ¢ �®áª¢ã ®­ â ª¦¥ ¯¥à¥-
¥§¦ ¥â ¢ �®áª¢ã ¢ ª ç¥áâ¢¥ § ¢¥¤ãîé¥£® ®â¤¥«®¬  «£¥¡àë ¨ ®¤­®¢à¥¬¥­­®
áâ ­®¢¨âáï ¯à®ä¥áá®à®¬ �®áª®¢áª®£® ã­¨¢¥àá¨â¥â .

� ãç­ë¥ ¨­â¥à¥áë �¬¨¤â  ¨ �¥«®­¥ § «®¦¨«¨ ªàã£ ¨­â¥à¥á®¢ �®á-
ª®¢áª®©  «£¥¡à ¨ç¥áª®© èª®«ë ¢¯«®âì ¤® á¥à¥¤¨­ë 40-å £®¤®¢, ª®£¤  ¯®-
ï¢¨«¨áì ¯¥à¢ë¥ à ¡®âë ãç¥­¨ª  �¥«®­¥ �.�. � ä à¥¢¨ç .

�®áª®¢áª ï  «£¥¡à ¨ç¥áª ï èª®«  ¯®«­®áâìî ¨§¬¥­¨«  ¯®¤å®¤ ª çâ¥-
­¨î ¨ á®¤¥à¦ ­¨î ªãàá  ¢ëáè¥©  «£¥¡àë ¢ �®áª®¢áª®¬ ã­¨¢¥àá¨â¥â¥, çâ®
¯®§¢®«¨«® ¢ëà áâ¨âì æ¥«®¥ ¯®ª®«¥­¨¥ á®¢¥âáª¨å ãç¥­ëå, à ¡®âë ª®â®àëå,
­ ç¨­ ï á 50-å £®¤®¢ ¨ ¯® ­ è¨ ¤­¨, ¢­®áïâ ®á­®¢­®© ¢ª« ¤ ¢ à §¢¨â¨¥
 «£¥¡àë.
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�¯¨á®ª «¨â¥à âãàë
1. �¥âà®¢  �.�. �§ ¨áâ®à¨¨ ¯à¥¯®¤ ¢ ­¨ï ¬ â¥¬ â¨ª¨ ¢ �®áª®¢áª®¬ ã­¨¢¥à-

á¨â¥â¥ á 60-å £®¤®¢ XIX | ¤® ­ ç «  XX ¢¥ª  // �áâ®à¨ª®-¬ â¥¬ â¨ç¥áª¨¥
¨áá«¥¤®¢ ­¨ï, ¢ë¯. 11(46), 2006.

2. � åâ¨­ �.�. �¢¥¤¥­¨¥ ¢ â¥®à¨î ç¨á¥« (ªãàá «¥ªæ¨©). { �., 1899.
3. �¬¨¤â �.�. �¡áâà ªâ­ ï â¥®à¨ï £àã¯¯. { �.-�., 1933.
4. �§ ¨áâ®à¨¨ �®áª®¢áª®£® ã­¨¢¥àá¨â¥â . 1917{1941 // �¡. áâ â¥© ¯®¤ à¥¤.

�.�. �®à®¤¥æª®£®. �., 1955.
5. � â¥à¨ «ë ¨§ �àå¨¢  ��� ¨¬. �.�. �®¬®­®á®¢ .

�� ����� ��������� �������������
���������� � ý�������þ �������

� ©æ¥¢ �.�.

�®¯à®áë, á¢ï§ ­­ë¥ á ¯®­ïâ¨¥¬ ®âà¨æ ­¨ï, ®¡ê¥ªâ¨¢­® âàã¤­ë, ¯®â®¬ã
çâ® «®£¨ç¥áª¨© áâ âãá ®âà¨æ ­¨ï, ¢ ®â«¨ç¨¥ ®â ãâ¢¥à¦¤¥­¨ï, ¯®çâ¨ ¢á¥£¤ 
¯à®¡«¥¬ â¨ç¥­. �¤­® ¤¥«® ãª § âì ­  â®, çâ® ­¥ª®â®àë© ®¡ê¥ªâ ®¡« ¤ ¥â
®¯à¥¤¥«¥­­ë¬ á¢®©áâ¢®¬,   ¤àã£®¥ | áª § âì, çâ® ®­ íâ¨¬ á¢®©áâ¢®¬ ­¥ ®¡-
« ¤ ¥â. � ¯¥à¢®¬ á«ãç ¥ ¯®­ïâ­®, ® ç¥¬ ¨¤¥â à¥çì; ¢® ¢â®à®¬ ¯à¨áãâáâ¢ã¥â
í«¥¬¥­â ­¥®¯à¥¤¥«¥­­®áâ¨. �á«¨ £®¢®à¨âáï, ­ ¯à¨¬¥à, çâ® ¤ ­­ë© ¡¨®«®-
£¨ç¥áª¨© ¢¨¤ ®¡« ¤ ¥â â¥¬ ¨«¨ ¨­ë¬ á¢®©áâ¢®¬, â® íâ® á ¬®¤®áâ â®ç­ ï,
§ ¬ª­ãâ ï ¢ á¥¡¥ ¨­ä®à¬ æ¨ï, ®¡« ¤ îé ï á¬ëá«®¢®© § ¢¥àè¥­­®áâìî.
�á«¨ ¦¥ ãâ¢¥à¦¤ ¥âáï, çâ® ¤ ­­ë© ¢¨¤ ãª § ­­ë¬ á¢®©áâ¢®¬ ­¥ ®¡« ¤ ¥â,
â® â ª ï ¨­ä®à¬ æ¨ï ï¢«ï¥âáï ­¥¤®áâ â®ç­®©. � ­ ãª¥ ¯®¤®¡­®£® à®¤ 
®âà¨æ â¥«ì­ ï ¨­ä®à¬ æ¨ï á«ã¦¨â «¨èì ¯®¢®¤®¬ ª ¤ «ì­¥©è¥¬ã ¨áá«¥-
¤®¢ ­¨î, ¯à¥¦¤¥ ¢á¥£®, ª ¢ëïá­¥­¨î ¢®¯à®á , ª ª¨¬¨ ¯®«®¦¨â¥«ì­ë¬¨
á¢®©áâ¢ ¬¨ ¤ ­­ë© ¢¨¤ ®¡« ¤ ¥â.

�àã¤­®áâ¨, á¢ï§ ­­ë¥ á® áâ âãá®¬ ®âà¨æ ­¨ï, ¢¯¥à¢ë¥ ¢ á¨áâ¥¬ â¨ç¥á-
ª®¬ ¢¨¤¥ ¨áá«¥¤®¢ « �à¨áâ®â¥«ì. �¬ã ¦¥ ¯à¨­ ¤«¥¦¨â ¨ ä®à¬ã«¨à®¢ª 
¤¢ãå äã­¤ ¬¥­â «ì­ëå «®£¨ç¥áª¨å § ª®­®¢, áãé¥áâ¢¥­­® ¨á¯®«ì§ãîé¨å
¯®­ïâ¨¥ ®âà¨æ ­¨ï | § ª®­  ¯à®â¨¢®à¥ç¨ï ¨ § ª®­  ¨áª«îç¥­­®£® âà¥âì-
¥£®. � ®â«¨ç¨¥ ®â ¡®«ìè¨­áâ¢  «®£¨ª®¢ �à¨áâ®â¥«ì ­¥ áç¨â « íâ¨ § ª®­ë
 ¡á®«îâ­ë¬¨, ­® â®ç­® ®ç¥àç¨¢ « £à ­¨æë ¨å ¯à¨¬¥­¨¬®áâ¨. �®­ª®áâ¨
ªà¨â¨ç¥áª®£® ®â­®è¥­¨ï �à¨áâ®â¥«ï ª ¯®­ïâ¨î ®âà¨æ ­¨ï ­¥ ¡ë«® ¢®á-
¯à¨­ïâë ¥£® ¯®á«¥¤®¢ â¥«ï¬¨. �® ¬­®£®¬ ¡« £®¤ àï ¯®§¤­¨¬ ¯¥à¨¯ â¥â¨-
ª ¬ ¨ áâ®¨ª ¬ ¨§ «®£¨ª¨ ¨áç¥§«®  à¨áâ®â¥«¥¢áª®¥ à §«¨ç¥­¨¥ ¢­¥è­¥£®
¨ ¢­ãâà¥­­¥£® ®âà¨æ ­¨ï,   § ª®­ ¯à®â¨¢®à¥ç¨ï ¨ § ª®­ ¨áª«îç¥­­®£®
âà¥âì¥£® ¯à¥¢à â¨«¨áì ¢ ¡¥§ãá«®¢­ë¥ ¯®áâã« âë «®£¨ç¥áª®£® ¬ëè«¥­¨ï.

� ç áâ­®áâ¨, ¨¬¥­­® â ª®¥ ã¯à®é¥­­®¥ ¯®­¨¬ ­¨¥ ®âà¨æ ­¨ï, ­ ç¨-
­ ï á �¢ª«¨¤ , ãâ¢¥à¤¨«®áì ¢ â¥®à¥â¨ç¥áª®© ¬ â¥¬ â¨ª¥. �¨èì ¢ ­ ç «¥
XX ¢. ¢ á¢ï§¨ á ®âªàëâ¨¥¬ ¯ à ¤®ªá®¢ â¥®à¨¨ ¬­®¦¥áâ¢ ¬ â¥¬ â¨ª¨ ¢ë-
­ã¦¤¥­ë ¡ë«¨ ®¡à â¨âì ¢­¨¬ ­¨¥ ­  «®£¨ç¥áª¨¥ ®á­®¢ ­¨ï á¢®¥© ­ ãª¨.
� à ¬ª å ®¤­®£® ¨§ ­ ¯à ¢«¥­¨© | ®á­®¢ ­­®© �. �à ãíà®¬ èª®«ë ¨­-
âã¨æ¨®­¨§¬  | ¡ë«  à §¢¨â  á®¤¥à¦ â¥«ì­ ï ªà¨â¨ª  ¨á¯®«ì§ã¥¬ëå ¢
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¬ â¥¬ â¨ª¥ «®£¨ç¥áª¨å ¯à¨¥¬®¢, ®â­®áïé¨åáï ª ®âà¨æ ­¨î ¨ § ª®­ã ¨á-
ª«îç¥­­®£® âà¥âì¥£®. �¤­ ª®, ­¥á¬®âàï ­  á¨¬¯ â¨¨ ­¥ª®â®àëå ªàã¯­ëå
¬ â¥¬ â¨ª®¢ ¢ ®â­®è¥­¨¨ ¬¥â®¤®«®£¨¨ ¨­âã¨æ¨®­¨§¬ , ¢ æ¥«®¬ ¨­âã¨æ¨-
®­¨áâáª ï  à¨ä¬¥â¨ª  ¨  ­ «¨§ ­¥ á¬®£«¨ ª®­ªãà¨à®¢ âì á® á¢®¨¬¨ ª« á-
á¨ç¥áª¨¬¨  ­ «®£ ¬¨. �á­®¢­ ï ¯à¨ç¨­  á®áâ®ï«  ¢ â®¬, çâ® ¨­âã¨æ¨®-
­¨áâáª¨¥ ¤®ª § â¥«ìáâ¢  ¬ â¥¬ â¨ç¥áª¨å â¥®à¥¬ ®¡ëç­® ­ ¬­®£® á«®¦­¥¥
ª« áá¨ç¥áª¨å (¨á¯®«ì§®¢ ­¨¥ § ª®­  ¨áª«îç¥­­®£® âà¥âì¥£® ¨ à ááã¦¤¥-
­¨ï ®â ¯à®â¨¢­®£® ¢ àï¤¥ á«ãç ¥¢ ¯®§¢®«ï¥â §­ ç¨â¥«ì­® ã¯à®áâ¨âì «®£¨-
ç¥áª¨© ¢ë¢®¤). �«®¦­®áâì ¤®ª § â¥«ìáâ¢ ¨­âã¨æ¨®­¨áâáª®© ¬ â¥¬ â¨ª¨
á«ã¦¨â â ª¦¥ ¯à¥¯ïâáâ¢¨¥¬ ¤«ï ¥¥ ¯à¥¯®¤ ¢ ­¨ï.

�á­®¢­®© â¥§¨á ¤®ª« ¤  á®áâ®¨â ¢ â®¬, çâ® § ¤®«£® ¤® ¯®ï¢«¥­¨ï á®-
¢à¥¬¥­­®£® ¨­âã¨æ¨®­¨§¬  ¢ à ­­¥¯¨ä £®à¥©áª®©  à¨ä¬¥â¨ª¥ V{IV ¢¢.
¤® ­.í. (â.¥. ¤® ¯®ï¢«¥­¨ï ¤¥¤ãªâ¨¢­®© £¥®¬¥âà¨¨ ¨ «®£¨ª¨ �à¨áâ®â¥«ï),
¡ë«  ­  ¤¥«¥ à¥ «¨§®¢ ­  ®¤­  ¨§ ­ ¨¡®«¥¥ à ¤¨ª «ì­ëå ¨­âã¨æ¨®­¨áâ-
áª¨å ¨¤¥© | ¨¤¥ï ¯®áâà®¥­¨ï ¬ â¥¬ â¨ª¨ ¡¥§ ®âà¨æ ­¨ï. � æ¥«ìî ®¡®á-
­®¢ ­¨ï íâ®£® â¥§¨á   ­ «¨§¨àã¥âáï äà £¬¥­â ª­. IX ý� ç «þ �¢ª«¨¤ ,
á®¤¥à¦ é¨© ãç¥­¨¥ ® ç¥â¥ ¨ ­¥ç¥â¥ (¯à¥¤«®¦¥­¨ï 21{31, 33{34) ¨ ¢®áå®¤ï-
é¨© (¯® á®«¨¤ à­®¬ã ¬­¥­¨î ¨áá«¥¤®¢ â¥«¥©) ª ­ ¨¡®«¥¥ à ­­¨¬ ¯« áâ ¬
¯¨ä £®à¥©áª®©  à¨ä¬¥â¨ª¨. �¥ª®­áâàãªæ¨ï íâ®£® äà £¬¥­â  ¯à®¢®¤¨âáï
á ¯®¬®éìî ®¡ëç­®£® ¤«ï à ­­¥¯¨ä £®à¥©áª®©  à¨ä¬¥â¨ª¨ ­ £«ï¤­®£®
¯à¥¤áâ ¢«¥­¨ï ç¨á¥« á ¯®¬®éìî áç¥â­ëå ª ¬¥èª®¢. � ª ç¥áâ¢¥ ª®á¢¥­-
­ëå ¨áâ®ç­¨ª®¢, âà ªâãîé¨å ® ¢¨¤ å ¯à®â¨¢®¯®«®¦­®áâ¥© ¢ ¯¨ä £®à¥©-
áª®© ¬ â¥¬ â¨ª¥ ¨ ª®á¬®«®£¨¨, ¯à¨¢«¥ª îâáï á¢¨¤¥â¥«ìáâ¢  �à¨áâ®â¥«ï.

�­ «¨§ ä¨«®á®äáª¨å ¨áâ®ç­¨ª®¢ ¯®§¢®«ï¥â á¤¥« âì ¢ë¢®¤ ® â®¬, çâ®
à ­­¨¥ ¯¨ä £®à¥©æë ®¡« ¤ «¨ ¯à¥¤áâ ¢«¥­¨¥¬ «¨èì ® ª®­âà à­®©, ­® ­¥
ª®­âà ¤¨ªâ®à­®© ¯à®â¨¢®¯®«®¦­®áâ¨, â ª çâ® ¢ á®§¤ ­­®© ¨¬¨  à¨ä¬¥-
â¨ª¥ ¯à¨ ¤®ª § â¥«ìáâ¢¥ â¥®à¥¬ ® á¢®©áâ¢ å ç¨á¥« § ª®­ ¨áª«îç¥­­®£®
âà¥âì¥£® ¨á¯®«ì§®¢ âìáï ­¥ ¬®£. �â®â ¢ë¢®¤ ®¡é¥£® å à ªâ¥à  ¯®¤ªà¥¯«ï-
¥âáï ­®¢®© à¥ª®­áâàãªæ¨¥© ¤®ª § â¥«ìáâ¢ àï¤   à¨ä¬¥â¨ç¥áª¨å ¯à¥¤«®-
¦¥­¨© ý� ç «þ. � íâ®© à¥ª®­áâàãªæ¨¨, ¢ ®â«¨ç¨¥ ®â ¤®ª § â¥«ìáâ¢, ¯à¨-
­ ¤«¥¦ é¨å �¢ª«¨¤ã, ®âáãâáâ¢ãîâ à ááã¦¤¥­¨ï ®â ¯à®â¨¢­®£®. � ¯à®â¨-
¢®¯®«®¦­®áâì ¬­¥­¨î ¤àã£¨å ¨áá«¥¤®¢ â¥«¥© (�. �¥ªª¥à, �. �­®àà, �.
�â à, �.�. �¥â­¨ª®¢), ­¥ áâ ¢¨¢è¨å ¯®¤ á®¬­¥­¨¥ ¯¨ä £®à¥©áª¨© å à ª-
â¥à ¤®ª § â¥«ìáâ¢, ¯à¨¢®¤¨¬ëå �¢ª«¨¤®¬, ¢ëáª §ë¢ ¥âáï â¥§¨á ® â®¬, çâ®
«¨èì ä®à¬ã«¨à®¢ª¨ â¥®à¥¬ ¢®áå®¤ïâ ª à ­­¨¬ ¯¨ä £®à¥©æ ¬, â®£¤  ª ª
¨å ¤®ª § â¥«ìáâ¢  (¨á¯®«ì§ãîé¨¥ à ááã¦¤¥­¨¥ ®â ¯à®â¨¢­®£®) áä®à¬ã-
«¨à®¢ ­ë ¯®§¤­¥¥ (�¢ª«¨¤®¬ ¨«¨ ¥£® ­¥¯®áà¥¤áâ¢¥­­ë¬¨ ¯à¥¤è¥áâ¢¥­­¨-
ª ¬¨).

� § ª«îç¥­¨¨ ¤¥« ¥âáï ¢ë¢®¤ ® ¢®§¬®¦­®áâ¨ ¨á¯®«ì§®¢ ­¨ï ¤®ª § -
â¥«ìáâ¢ ý¡¥§ ®âà¨æ ­¨ïþ ¢ ¯¥¤ £®£¨ç¥áª®© ¯à ªâ¨ª¥.
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���� ��������� ������� ����������
��������������� �������

�®«®âãå¨­ �.�.
�à�� ¨¬. �.�ã¯ «ë

�¥«.: +375 (152)417610, e-mail: kaf agimpm@grsu.by

ý�¥«ì§ï ¯®­ïâì ­ áâ®ïé¥¥ ¨ ¯à¥¤ã£ ¤ âì ¡ã¤ãé¥¥, ­¥ §­ ï ¯à®è«®£®þ
| íâ® ¨§¢¥áâ­®¥ ¨ ¢¬¥áâ¥ á â¥¬ £«ã¡®ª® ¯à ¢¤¨¢®¥ ¢ëáª §ë¢ ­¨¥ ­ ¯®«-
­ï¥âáï ®á®¡ë¬ á¬ëá«®¬ ­  àã¡¥¦¥ âëáïç¥«¥â¨©. �®¢®¥ ®â¢¥à£ ¥â áâ à®¥.
�à®©¤¥â ¢à¥¬ï, ¨ § ¡ã¤ãâáï ¬­®£¨¥ ®¡áâ®ïâ¥«ìáâ¢  ­ è¥© ¦¨§­¨. �¥«®-
¢¥ç¥áª ï ¯ ¬ïâì á®åà ­¨â â®«ìª® á ¬ë¥ ¢ ¦­ë¥ á®¡ëâ¨ï, á ¬ë¥ ¡®«ìè¨¥
¤®áâ¨¦¥­¨ï, á ¬ë¥ £à®¬ª¨¥ ¨¬¥­ . �¤­ ª® ­¥ ¯à®¨§®è«¨ ¡ë á®¡ëâ¨ï, ­¥
á¢¥àè¨«¨áì ¡ë ¤®áâ¨¦¥­¨ï, ­¥ § ï¢¨«¨ ¡ë ® á¥¡¥ ¨¬¥­ , ¥á«¨ ¡ë ®¡ëç-
­ë¥ «î¤¨ ¢ à §­ëå ã£®«ª å �¥¬«¨ ­¥ ¢ë¯®«­ï«¨ ¡ë ¯®¢á¥¤­¥¢­ãî à ¡®âã,
¢­®áï ¢ª« ¤ ¢ ¤ãå®¢­ë© ¯®â¥­æ¨ « ¨ ¡« £®á®áâ®ï­¨¥ ®¡é¥áâ¢ ...

� ª¨¥ ¬ëá«¨ ¢« ¤¥«¨  ¢â®à ¬¨ ª­¨£¨ [1, 2], ª®£¤  ®­¨ ¯à¨áâã¯ «¨ ª à -
¡®â¥ ¯® ­ ¯¨á ­¨î ¨áâ®à¨¨ ä ªã«ìâ¥â  ¬ â¥¬ â¨ª¨ ¨ ¨­ä®à¬ â¨ª¨ �à®¤-
­¥­áª®£® £®áã¤ àáâ¢¥­­®£® ã­¨¢¥àá¨â¥â . �¥ ¢ë§ë¢ «® á®¬­¥­¨©, çâ® áâ -
à¥©è¨© ä ªã«ìâ¥â ®¤­®£® ¨§ ¨§¢¥áâ­ëå ¡¥«®àãááª¨å ¢ã§®¢ ¤®áâ®¨­ áâ âì
®¡ê¥ªâ®¬ ¨áâ®à¨ç¥áª®£®  ­ «¨§ .1 �  ¥£® ¯à¨¬¥à¥ å®â¥«®áì ®á¬ëá«¨âì
§ ª®­®¬¥à­®áâ¨ ¨ ®á®¡¥­­®áâ¨ à §¢¨â¨ï ¢ëáè¥£® ¬ â¥¬ â¨ç¥áª®£® ®¡à §®-
¢ ­¨ï ¢ XX áâ®«¥â¨¨.

�à¥¤áâ ¢«ï«®áì ¢ ¦­ë¬ â ª¦¥ § ä¨ªá¨à®¢ âì ä ªâë ¦¨§­¨ ¨ ¤¥ï-
â¥«ì­®áâ¨ ¯à¥¯®¤ ¢ â¥«¥© ¨ á®âàã¤­¨ª®¢, ®â¤ ¢è¨å ¤¥«ã à §¢¨â¨ï ¬ â¥-
¬ â¨ª¨ ¨ ¬ â¥¬ â¨ç¥áª®£® ®¡à §®¢ ­¨ï ¢ � ¯ ¤­®© �¥« àãá¨ ¬­®£® á¨« ¨
¢à¥¬¥­¨. �à®¬¥ â®£®,  ¢â®àë ¡ë«¨ ã¡¥¦¤¥­ë, çâ® ®§­ ª®¬«¥­¨¥ áâã¤¥­â®¢
| ¡ã¤ãé¨å ¬ â¥¬ â¨ª®¢-¨áá«¥¤®¢ â¥«¥©, ¯à®£à ¬¬¨áâ®¢ ¨ ¯¥¤ £®£®¢ | á
®á­®¢­ë¬¨ ä ªâ ¬¨ ¦¨§­¨ à®¤­®£® ä ªã«ìâ¥â  ¡ã¤¥â ­¥ â®«ìª® á®¤¥©áâ-
¢®¢ âì à áè¨à¥­¨î ¨å ªã«ìâãà­®£® ªàã£®§®à , ­® ¨ ¯®¬®¦¥â ¯®­ïâì á¢®¥
¬¥áâ® ¢ ¯®â®ª¥ ¨áâ®à¨ç¥áª®© í¢®«îæ¨¨, ¯à®­¨ª­ãâìáï çã¢áâ¢®¬ ¯à®ä¥áá¨-
®­ «ì­®© £®à¤®áâ¨ ¨ ¯ âà¨®â¨§¬ .

�« ­¨àãï á®¤¥à¦ ­¨¥ ª­¨£¨,  ¢â®àë ¯®áâ ¢¨«¨ § ¤ çã | á®§¤ âì ªà â-
ªãî ¤®ªã¬¥­â¨à®¢ ­­ãî ¨áâ®à¨î ä ªã«ìâ¥â  ¬ â¥¬ â¨ª¨ ¨ ¨­ä®à¬ â¨ª¨,
¬ ªá¨¬ «ì­® ®á¢®¡®¦¤¥­­ãî ®â áã¡ê¥ªâ¨¢¨§¬  ¨ «¨ç­ëå í¬®æ¨©. �¬¥­­®
¯®íâ®¬ã ¢ ­¥© ¯à¥¤áâ ¢«¥­® ¡®«ìè®¥ ª®«¨ç¥áâ¢® ®ä¨æ¨ «ì­ëå ¬ â¥à¨ «®¢,
áâ â¨áâ¨ç¥áª¨å ¤ ­­ëå, áå¥¬ ¨ â ¡«¨æ (åà®­®«®£¨ç¥áª¨¥ áå¥¬ë ¤¢¨¦¥­¨ï
ª ¤à®¢ ¨ ª ä¥¤à, ¨­ä®à¬ æ¨ï ® § é¨â å ¤¨áá¥àâ æ¨©, á¯¨áª¨ ¯ã¡«¨ª æ¨©,
á¯¨á®ª áâã¤¥­â®¢, ®ª®­ç¨¢è¨å ä ªã«ìâ¥â á ®â«¨ç¨¥¬ ¨ â.¯.).

�­¨£  á®áâ®¨â ¨§ ¤¢ãå ç áâ¥©. �¥à¢ ï ¨§ ­¨å ®á¢¥é ¥â à §¢¨â¨¥ ¬ -
1�®¢à¥¬¥­­ë© ä ªã«ìâ¥â ¬ â¥¬ â¨ª¨ ¨ ¨­ä®à¬ â¨ª¨ �à®¤­¥­áª®£® £®áã¤ àáâ¢¥­-

­®£® ã­¨¢¥àá¨â¥â  ¨¬¥­¨ �­ª¨ �ã¯ «ë ®âáç¨âë¢ ¥â á¢®î ¨áâ®à¨î á ¬®¬¥­â  á®§¤ ­¨ï
¢ 1944 £®¤ã ä¨§¨ª®-¬ â¥¬ â¨ç¥áª®£® ä ªã«ìâ¥â  �à®¤­¥­áª®£® ¯¥¤ £®£¨ç¥áª®£® ¨­áâ¨-
âãâ .
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â¥¬ â¨ç¥áª®£® ®¡à §®¢ ­¨ï ¨ ¨áá«¥¤®¢ ­¨© ¯® ¬ â¥¬ â¨ª¥ ¢ �à®¤­¥­áª®¬
¯¥¤ £®£¨ç¥áª®¬ ¨­áâ¨âãâ¥ ¨, â ª¨¬ ®¡à §®¬, ®å¢ âë¢ ¥â ¯¥à¨®¤ á 1944 ¯®
1978 £®¤. �­¨¢¥àá¨â¥âáª®¬ã íâ ¯ã ¦¨§­¨ ä ªã«ìâ¥â  ¯®á¢ïé¥­  ¢â®à ï
ç áâì ª­¨£¨.

�¢â®à ¬ ¯à¨è«®áì ®¡à é âìáï ª ª ª ®¯ã¡«¨ª®¢ ­­ë¬, â ª ¨ ª ­¥®¯ã¡-
«¨ª®¢ ­­ë¬ ¬ â¥à¨ « ¬. �à¥¤¨ ­¥®¯ã¡«¨ª®¢ ­­ëå ¨áâ®ç­¨ª®¢ £« ¢­®¥
¬¥áâ® § ­ï«¨ ¬ â¥à¨ «ë �à®¤­¥­áª®£® £®áã¤ àáâ¢¥­­®£® ¨áâ®à¨ç¥áª®£®  à-
å¨¢  ¨  àå¨¢  �à®¤­¥­áª®£® £®áã¤ àáâ¢¥­­®£® ã­¨¢¥àá¨â¥â . �ë«® ¯à®¢¥-
¤¥­®  ­ª¥â¨à®¢ ­¨¥ ¯à¥¯®¤ ¢ â¥«¥© ¨ á®âàã¤­¨ª®¢ ¬ â¥¬ â¨ç¥áª®£® ä -
ªã«ìâ¥â , à¥§ã«ìâ âë ª®â®à®£® ®âà ¦¥­ë ¢ ª­¨£¥. �¨à®ª® ¨á¯®«ì§®¢ «¨áì
¤ ­­ë¥, ¯®«ãç¥­­ë¥ ¢ å®¤¥ ¡¥á¥¤ á ¢¥â¥à ­ ¬¨ ä ªã«ìâ¥â  | ®ç¥¢¨¤æ ¬¨
¯à®è¥¤è¨å á®¡ëâ¨©. �à ªâ¨ç¥áª¨ ¯®«­®áâìî ¨ ¡¥§ ¨§¬¥­¥­¨© ¢¯«¥â¥­
¢ âª ­ì ª­¨£¨ ­¥ ¯ã¡«¨ª®¢ ¢è¨©áï à ­¥¥ ¨áâ®à¨ç¥áª¨© ®ç¥àª ®¤­®£® ¨§
®á­®¢®¯®«®¦­¨ª®¢ ä ªã«ìâ¥â  �.�. �¥á¯ ¬ïâ­ëå.

� ¯®á«¥¤­¥¥ ¢à¥¬ï, ¢ ¯à®â¨¢®¢¥á ­ ¡¨à îé¥© á¨«ã £«®¡ «¨§ æ¨¨ ®¡-
é¥áâ¢¥­­®© ¦¨§­¨, ãá¨«¨¢ ¥âáï â¥­¤¥­æ¨ï à¥£¨®­ «¨§ æ¨¨ á¨áâ¥¬ ®¡à §®-
¢ ­¨ï, ¢®§à áâ ¥â ¨­â¥à¥á ª £ã¬ ­¨§ æ¨®­­ë¬ ¨ £ã¬ ­¨â à­ë¬  á¯¥ªâ ¬
­ ãç­®£® ¨ ¯à¨ª« ¤­®£® §­ ­¨ï. �á¯®«ì§®¢ ­¨¥ ¬ â¥à¨ «®¢ ¯® ¨áâ®à¨¨
¢ã§®¢, ä ªã«ìâ¥â®¢, ª ä¥¤à ®â¢¥ç ¥â ãª § ­­ë¬ â¥­¤¥­æ¨ï¬. � è ®¯ëâ
¯à¨¬¥­¥­¨ï ª­¨£¨ [1, 2],   â ª¦¥ ª­¨£¨ [3], ¢ ¯à®æ¥áá¥ ¯à¥¯®¤ ¢ ­¨ï ä -
ªã«ìâ â¨¢­®£® ªãàá , ¯®á¢ïé¥­­®£® ¨áâ®à¨¨ �à®¤­¥­áª®£® ã­¨¢¥àá¨â¥â ,
á¢¨¤¥â¥«ìáâ¢ã¥â ® §­ ç¨â¥«ì­®¬ ¢®á¯¨â â¥«ì­®¬ íää¥ªâ¥ ®§­ ª®¬«¥­¨¨
¡ã¤ãé¨å á¯¥æ¨ «¨áâ®¢ á ¨áâ®à¨ç¥áª¨¬¨ á¢¥¤¥­¨ï¬¨ ¨§ ¨å ¯à®ä¥áá¨®­ «ì-
­ëå ®¡« áâ¥©.

�«¥ªâà®­­ë© ¢ à¨ ­â ª­¨£ [1, 2], [3] ¬®¦­® ­ ©â¨ ­  á ©â¥ ª ä¥¤àë
 «£¥¡àë, £¥®¬¥âà¨¨ ¨ ¬¥â®¤¨ª¨ ¯à¥¯®¤ ¢ ­¨ï ¬ â¥¬ â¨ª¨ �à��

(http://mf.grsu.by/Kafedry/kaf alg/academic process/010).

�¯¨á®ª «¨â¥à âãàë
1. � â¥¬ â¨ç¥áª®¥ ®¡à §®¢ ­¨¥ ¢ �à®¤­¥­áª®¬ ã­¨¢¥àá¨â¥â¥: �ç¥¡­®¥ ¯®á®¡¨¥

/ �.�. �®«®âãå¨­, �.�. �®¦ª®, �.�. �ã¤¨ª®¢ , �.�. �®¡®«¥¢áª¨©; ¯®¤ à¥¤.
�.�. �®«®âãå¨­ . �.1. �¨áâ¥¬  ¬ â¥¬ â¨ç¥áª®£® ®¡à §®¢ ­¨ï ¢ �à®¤­¥­áª®¬
¯¥¤ £®£¨ç¥áª®¬ ¨­áâ¨âãâ¥ (1944{1978). { �à®¤­®: �à��, 2001. { 108 á.

2. � â¥¬ â¨ç¥áª®¥ ®¡à §®¢ ­¨¥ ¢ �à®¤­¥­áª®¬ ã­¨¢¥àá¨â¥â¥: �ç¥¡­®¥ ¯®á®¡¨¥ /
�.�. �®«®âãå¨­, �.�. �àãè¥«ì­¨æª¨©, �.�. �ã¤¨ª®¢ , �.�. � £ã­; ¯®¤ à¥¤.
�.�. �®«®âãå¨­ . �.2. �¨áâ¥¬  ¬ â¥¬ â¨ç¥áª®£® ®¡à §®¢ ­¨ï ¢ �à®¤­¥­áª®¬
¯¥¤ £®£¨ç¥áª®¬ ¨­áâ¨âãâ¥ (1978{2000). { �à®¤­®: �à��, 2003. { 256 á.

3. �­¨¢¥àá¨â¥â ¨ ¥£® ¯¥¤ £®£¨ / ¯®¤ à¥¤. �.�. �®«®âãå¨­ . { �à®¤­®: �à��, 2006.
{ 362 á.

� ý�������������� �������þ �. ���������

�ã§¨ç¥¢  �.�.

�®áª¢ 
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�ãª®¯¨áì ý�¥®¬¥âà¨ç¥áª®£®  ­ «¨§ þ [1] ¡ë«  ¯à¥¤áâ ¢«¥­  �. �à á-
á¬ ­®¬ (1809{1877) ­  ª®­ªãàá � ãç­®£® ®¡é¥áâ¢  ª­ï§ï �¡«®­®¢áª®£®,
¯à¨ãà®ç¥­­ë© ª ¤¢ãåá®â«¥â­¥¬ã î¡¨«¥î �. �¥©¡­¨æ . � ®¤­®¬ ¨§ ¯¨á¥¬
ª �î©£¥­áã �¥©¡­¨æ ¨§« £ ¥â ¨¤¥¨ ý£¥®¬¥âà¨ç¥áª®© å à ªâ¥à¨áâ¨ª¨þ. �­
¯¨è¥â: ý� ¥é¥ ­¥¤®¢®«¥­ �«£¥¡à®© ¢ â®¬ ®â­®è¥­¨¨, çâ® ®­  ¢ ®¡« áâ¨
£¥®¬¥âà¨¨ ­¥ ¤®áâ ¢«ï¥â ­¨ ªà âç ©è¨å ¯ãâ¥©, ­¨ ­ ¨¡®«¥¥ ªà á¨¢ëå ¯®-
áâà®¥­¨©. �®íâ®¬ã . . . ï ¯®« £ î, çâ® ­ã¦¥­ ¥éñ ¨­®©, ç¨áâ® £¥®¬¥âà¨-
ç¥áª¨© ¨«¨ «¨­¥©­ë©  ­ «¨§, ­¥¯®áà¥¤áâ¢¥­­® ¢ëà ¦ îé¨© ¤«ï ­ á ¯®-
«®¦¥­¨¥ (situm), ª ª  «£¥¡à  ¢ëà ¦ ¥â ¢¥«¨ç¨­ã (magnitudinem)þ. [2, á.
198{199.] �à áá¬ ­, ¢ ®â«¨ç¨¥ ®â �¥©¡­¨æ , ¨á¯®«ì§ã¥â ­¥ ª®­£àãí­â­®áâì,
  ®â­®è¥­¨¥ ª®««¨­¥ æ¨¨.

�¯¥à¨à®¢ âì, ¯® �à áá¬ ­ã, ¬®¦­® â®«ìª® á ¢¥«¨ç¨­ ¬¨, ­® £¥®¬¥âà¨-
ç¥áª¨¥ ®¡ê¥ªâë, ª ª â ª®¢ë¥, ¢¥«¨ç¨­ ¬¨ ­¥ ï¢«ïîâáï. �®íâ®¬ã ®­ á­ ¡-
¦ ¥â ¨å ý¬¥à ¬¨þ: â®çª¨ ­ ¤¥«ï¥â ¢¥á ¬¨, ¯®«ãç ï ýâ®ç¥ç­ë¥ ¢¥«¨ç¨­ëþ.
�âà¥§ª¨, á ï¢­ë¬ ãª § ­¨¥¬ ¤«¨­ë, ¯®«®¦¥­¨ï ¨ ­ ¯à ¢«¥­¨ï, áâ ­®¢¨âáï
ý«¨­¥©­ë¬¨ ¢¥«¨ç¨­ ¬¨þ,   ®à¨¥­â¨à®¢ ­­ë¥ ¯«®áª¨¥ ®¡« áâ¨, á­ ¡¦¥­-
­ë¥ ¬¥à®©, | ý¯«®áª¨¬¨ ¢¥«¨ç¨­ ¬¨þ. (�á­®, çâ® ý«¨­¥©­ë¥ ¢¥«¨ç¨­ëþ
�à áá¬ ­  | íâ® ¢¥ªâ®àë). � â¥¬ ®­ § ¤ ¥â ®¯¥à æ¨¨ ­ ¤ ¢¥«¨ç¨­ ¬¨.
�à¥¦¤¥ ¢á¥£®, ®­ ®¯à¥¤¥«ï¥â ®¯¥à æ¨î ª®¬¡¨­ æ¨¨ â®ç¥ç­ëå ¨ «¨­¥©­ëå
¢¥«¨ç¨­: ¯®¤ ª®¬¡¨­ æ¨¥© ab ¤¢ãå â®ç¥ç­ëå ¢¥«¨ç¨­ a ¨ b, ®­ ¯®­¨¬ ¥â
«¨­¥©­ãî ¢¥«¨ç¨­ã, «¨­¨ï ª®â®à®© ¯à®å®¤¨â ç¥à¥§ â®çª¨, ®â­®áïé¨¥áï ª
¢¥«¨ç¨­ ¬¨ a ¨ b. �­ «®£¨ç­®, ¯®¤ ª®¬¡¨­ æ¨¥© AB ¤¢ãå «¨­¥©­ëå ¢¥«¨-
ç¨­ A ¨ B | â®ç¥ç­ãî ¢¥«¨ç¨­ã, â®çª  ª®â®à®© ï¢«ï¥âáï â®çª®© ¯¥à¥á¥ç¥-
­¨ï ¯àï¬ëå «¨­¨©, ®â­®áïé¨åáï ª ¢¥«¨ç¨­ ¬ AB. [1, S. 335]. �®¬¡¨­ æ¨ï
®¡« ¤ ¥â áãé¥áâ¢¥­­ë¬ á¢®©áâ¢®¬:

(αA)(βB) = αβ(AB),

®­  ¤¨áâà¨¡ãâ¨¢­  ®â­®á¨â¥«ì­® á«®¦¥­¨ï:
ra + rb = r(a + b) = 2rs,

£¤¥ r, a, b | â®çª¨, ra, rb | ª®¬¡¨­ æ¨¨ â®ç¥ª. �¥®¬¥âà¨ç¥áª¨ íâ® ®§­ -
ç ¥â ¤¨ £®­ «ì ¯ à ««¥«®£à ¬¬ , ¯®áâà®¥­­®£® ­  â®çª å r, a, b,   s |
â®çª  ¯¥à¥á¥ç¥­¨ï ¥£® ¤¨ £®­ «¥©.

�«¥¤ãîé ï ¢ ¦­ ï ®¯¥à æ¨ï | ý¢­ãâà¥­­¥¥ ã¬­®¦¥­¨¥þ «¨­¥©­ëå
¢¥«¨ç¨­. �­ãâà¥­­¥¥ ¯à®¨§¢¥¤¥­¨¥ ¯ à ««¥«ì­ëå ®âà¥§ª®¢ á®®â¢¥âáâ¢ã-
îé¨å «¨­¥©­ëå ¢¥«¨ç¨­ | íâ® ¯à®¨§¢¥¤¥­¨¥ ¨å ¤«¨­. �®¤ ¢­ãâà¥­­¨¬
¯à®¨§¢¥¤¥­¨¥¬ ¯¥à¥á¥ª îé¨åáï ®âà¥§ª®¢ ®­ ¯®­¨¬ ¥â ¢­ãâà¥­­¥¥ ¯à®¨§¢¥-
¤¥­¨¥ ¯¥à¢®£® ®âà¥§ª  ¨ ®àâ®£®­ «ì­®© ¯à®¥ªæ¨¨ ¢â®à®£® ®âà¥§ª  ­  ¯¥à-
¢ë©. � á«ãç ¥ ¢§ ¨¬­® ®àâ®£®­ «ì­ëå ¢¥ªâ®à®¢ ®­® à ¢­® ­ã«î. �­ ¤®-
ª §ë¢ ¥â, çâ® ¢­ãâà¥­­¥¥ ¯à®¨§¢¥¤¥­¨¥ ¤¨áâà¨¡ãâ¨¢­® ®â­®á¨â¥«ì­® á«®-
¦¥­¨ï. �.¥. ¢­ãâà¥­­¥¥ ¯à®¨§¢¥¤¥­¨¥ «¨­¥©­ëå ¢¥«¨ç¨­ | íâ® áª «ïà­®¥
¯à®¨§¢¥¤¥­¨¥ ¢¥ªâ®à®¢. �­¥è­¥¥ ¯à®¨§¢¥¤¥­¨¥, â.¥., ä ªâ¨ç¥áª¨, ¢¥ªâ®à-
­®¥ ¯à®¨§¢¥¤¥­¨¥, �à áá¬ ­ ®¯à¥¤¥«¨« ¥é¥ ¢ ý�ç¥­¨¨ ® ¯à®âï¦¥­­®áâïåþ.
�­ë¬¨ á«®¢ ¬¨, ¢ â¥®à¨¨ �à áá¬ ­ , ¢ ª ç¥áâ¢¥ ®¤­®© ¨§ ¥¥ á®áâ ¢«ïîé¨å,
®¯à¥¤¥«ï¥âáï ¢¥ªâ®à­ ï  «£¥¡à .

�à áá¬ ­, à §ã¬¥¥âáï, ­¥ ®£à ­¨ç¨¢ ¥âáï «¨èì ¢­ãâà¥­­¨¬ ã¬­®¦¥-
­¨¥¬ ®âà¥§ª®¢. �­ ®¯à¥¤¥«ï¥â, ªà®¬¥ â®£®, ¢­ãâà¥­­¥¥ ¯à®¨§¢¥¤¥­¨¥ ¯«®á-
ª¨å ®¡« áâ¥© ¨ ¯«®áª¨å ®¡« áâ¥© ­  ®âà¥§ª¨, áã¬¬ã â®ç¥ç­ëå ¢¥«¨ç¨­,
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¢­ãâà¥­­¥¥ ã¬­®¦¥­¨¥ â®ç¥ç­ëå ¢¥«¨ç¨­ ¨ ¤àã£¨¥ ®¯¥à æ¨¨. �® íâ¨ ®¯à¥-
¤¥«¥­¨ï ¤®áâ â®ç­® £à®¬®§¤ª¨, ¯®íâ®¬ã ¯à¨å®¤¨âáï ®£à ­¨ç¨âìáï «¨èì ¨å
ã¯®¬¨­ ­¨¥¬. �®«ìè®¥ ¢­¨¬ ­¨¥ ®­ ã¤¥«ï¥â ¯à¨«®¦¥­¨¥¬ á¢®¨å â¥®à¨©.
�­ ¯®ª §ë¢ ¥â, ¢ ç áâ­®áâ¨, ¯à¨¬¥­¥­¨¥ á¢®¨å ¬¥â®¤®¢ ª § ¤ ç ¬ ¬¥å -
­¨ª¨. � ¬¨ ¯® á¥¡¥ à¥è ¥¬ë¥ ¨¬ § ¤ ç¨ ­¥ ¯à¥¤áâ ¢«ïîâ á«®¦­®áâ¨,
¨­â¥à¥á­  ä®à¬  § ¯¨á¨ ãà ¢­¥­¨©. � ª, ®­ á­ ç «  ®¡ëç­ë¬ (¤«ï ­ á)
®¡à §®¬ ¢ë¢®¤¨â ãà ¢­¥­¨¥ áª®à®áâ¨ ¤¢¨¦¥­¨ï â®çª¨ ¢ âà¥å¬¥à­®¬ ¯à®áâ-
à ­áâ¢¥, § â¥¬ £®¢®à¨â: ¯ãáâì p ¨ g | â®çª¨, ¯à¨ç¥¬ g | ä¨ªá¨à®¢ ­­ ï
â®çª , a1, a2, . . . | ¯®áâ®ï­­ë¥ ¢§ ¨¬­® ®àâ®£®­ «ì­ë¥ ®âà¥§ª¨, T1, T2,
. . . | ¯à®¨§¢®«ì­ë¥ äã­ªæ¨¨, § ¢¨áïé¨¥ ®â ¢à¥¬¥­¨, p = g +a1T1 +a2T2 +
+ . . ., â®£¤  áª®à®áâì ¤¢¨¦¥­¨ï â®çª¨ ¢ëà ¦ ¥âáï ¢ ¢¨¤¥

dp

dt
= a1

dT1

dt
+ a2

dT2

dt
+ . . .

�à ¢¤ , ®­ ¬¥«ìª®¬ ã¯®¬¨­ ¥â, çâ® ®âà¥§ª®¢ âà¨, ­® ­¨ ¢ íâ¨å, ­¨ ¢
¤àã£¨å ¥£® ä®à¬ã« å ¨ à ááã¦¤¥­¨ïå ® ­¨å, ª®«¨ç¥áâ¢® ®âà¥§ª®¢ ­¥ ¨£à ¥â
­¨ª ª®© à®«¨. �¤­ ª® ®­, ¢¨¤¨¬®, ®¯ á ¥âáï ¯àï¬® áª § âì ® â®¬, çâ®
¢§ ¨¬­® ®àâ®£®­ «ì­ëå ®âà¥§ª®¢ ¬®¦¥â ¡ëâì ¡®«ìè¥ âà¥å. �®á¢¥­­® ®­
¯ëâ ¥âáï ®¯à ¢¤ âì á¢®¨ ­®¢è¥áâ¢ . � ª, ®­ ­¥®¤­®ªà â­® ãâ¢¥à¦¤ ¥â,
çâ® ¢á¥ ¥£® à ááã¦¤¥­¨ï ¬®¦­® ¯à®¢¥áâ¨ ýç¨áâ®  «£¥¡à ¨ç¥áª¨þ, â.¥. ¡¥§
¢áïª®© á¢ï§¨ á ý£¥®¬¥âà¨ç¥áª®© ­ £«ï¤­®áâìîþ.

�¯¨á®ª «¨â¥à âãàë
1. Grassmann H. Geometrische Analyse geknuepft an die von Leibniz erfundene ge-

ometrische Charakterisnik. { Leipzig, 1847, in ýYermann Grassmann gesammelte
mathematische und physikalische Werke, N.Y., 1969, p. 321{399.

2. �¥©¡­¨æ �. �§¡à ­­ë¥ ®âàë¢ª¨ ¨§ ¬ â¥¬ â¨ç¥áª¨å á®ç¨­¥­¨©, ¯¥à. ­  àãáá.
ï§ëª. �.�. �èª¥¢¨ç  // �á¯¥å¨ ¬ â¥¬. ­ ãª, 1948, 3, ¢ë¯. 1, á. 198{204.

��������� ������� �����

�ãªìï­®¢ �.�.
��� ¨¬. �.�. �ª«¨ä®á®¢áª®£®

�®áª¢ 
e-mail: loukmed@pol.ru

� ¤®ª« ¤¥ ¯à¥¤« £ ¥âáï  «£®à¨â¬ íää¥ªâ¨¢­®£® ¯®ªàëâ¨ï ¬­®¦¥áâ¢ 
¯à®áâëå ç¨á¥«, ®á­®¢ ­­ë© ­  ¨å ¬ âà¨ç­®© ä®à¬ «¨§ æ¨¨ ¢ ¢¨¤¥ ¬ â-
à¨æë ¨§ ¢®áì¬¨ à¥ªãàà¥­â­® £¥­¥à¨àã¥¬ëå áâ®«¡æ®¢ ¨ á¯¥æ¨ «ì­® ¢ë¡¨-
à ¥¬®© ¯¥à¢®© ¡ §®¢®© áâà®ª®©:

|a1,i|1,8 = (1, 7, 11, 13, 17, 19, 23, 29),

ä®à¬¨àã¥¬®© ¨§ ç¥âëà¥å ¯ à ª®¬¯«¥¬¥­â à­ëå ¯à®áâëå ç¨á¥«:
(1, 29), (7, 23), (11, 19), (13, 17),
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¨¬¥îé¨å á®®â¢¥âáâ¢ãîé¨¥ ¯à¥¤áâ ¢«¥­¨ï, á¢ï§ ­­ë¥ á ¤¢®¨ç­®© á¨áâ¥¬®©
¨áç¨á«¥­¨ï:

15(2n− 1)± 21, 15(2n− 1)± 22, 15(2n− 1)± 23,

15(2n− 1)± 24, n = 1, 2, 3, . . .

� ãç¥â®¬ ª®¬¯«¥¬¥­â à­®áâ¨ ãª § ­­ëå ç¥âëà¥å ¯ à ¬­®¦¥áâ¢® ¯à®á-
âëå ç¨á¥« ¯®ªàë¢ ¥âáï (c íää¥ªâ¨¢­®áâìî 4/15) á«¥¤ãîé¨¬¨ ¯®á«¥¤®¢ -
â¥«ì­®áâï¬¨:

|1± 30n|, |7± 30n|, |11± 30n|, |13± 30n|, n = 1, 2, 3, . . .

�§ãç ¥¬®¥ ¯®ªàëâ¨¥ § ¤ ¥âáï á«¥¤ãîé¥© ®¡®¡é¥­­®© ä®à¬ã«®©:
|2m ± (24 − 1)(2n− 1)|, m = 1, 2, 3, 4; n | ­ âãà «ì­®¥,

¯®§¢®«ïîé¥© ¥¥ à áá¬ âà¨¢ âì ¢ ª®­â¥ªáâ¥ ¯à®¡«¥¬ë ¯®¨áª  ç¨á¥« �¥à-
á¥­  [1].

�¯¨á®ª «¨â¥à âãàë
1. � « å®¢áª¨© �.�. �¨á«  §­ ª®¬ë¥ ¨ ­¥§­ ª®¬ë¥ (ãç¥¡­.¯®á®¡¨¥). { � «¨­¨­-

£à ¤, ������ ý�­â à­ë© áª §þ, 2004, 184 á.

�� ���������� ����� � �������� ��������
� ��������� (��������� ������������

������ XIII{XIV ¢¢. � �� �������-�����������
�������������)

�îâ¥à �.�.

� XIII{XIV ¢¢. ­¥ª®â®àë¥ ¯®¤å®¤ë ª à¥è¥­¨î ª®­áâàãªâ¨¢­®© áâ®à®­ë
§ ¤ ç¨ ® ª¢ ¤à âãà¥ ªàã£  ¢¯«®â­ãî ¯®¤¢®¤¨«¨ ª ®á®§­ ­¨î ­¥®¡å®¤¨-
¬®áâ¨ ¢¢¥¤¥­¨ï ¤¢¨¦¥­¨ï ¢ £¥®¬¥âà¨î, ¯à®¡«¥¬¥, ¯à®â¨¢®à¥ç é¥©  à¨áâ®-
â¥«¥¢áª®¬ã ®¯à¥¤¥«¥­¨î ¬ â¥¬ â¨ç¥áª¨å ®¡ê¥ªâ®¢ ¨ ­ àãè îé¥© ­¥§ë¡-
«¥¬®áâì ®á­®¢ ­¨© á®®àã¦¥­­®© �¢ª«¨¤®¬ £¥®¬¥âà¨ç¥áª®© ª®­áâàãªæ¨¨
¯®¤ ­ §¢ ­¨¥¬ ý� ç « þ, á«¥¤®¢ â¥«ì­®, ¨ ª ­¥®¡å®¤¨¬®áâ¨ ®¡®á­®¢ ­¨ï
¯à ¢®¬¥à­®áâ¨ â ª®£® § ª«îç¥­¨ï.

� íâ®© á¢ï§¨ ®á®¡® ¯à¨¬¥ç â¥«ì­ë ¯®à §¨â¥«ì­® ¡«¨§ª¨¥ ¯® á¢®-
¥¬ã ä¨«®á®äáª®-£¥®¬¥âà¨ç¥áª®¬ã á®¤¥à¦ ­¨î ª®¬¬¥­â à¨© ¢ë¤ îé¥£®áï
¢®áâ®ç­® à ¡áª®£® ãç¥­®£® �ãâ¡  ¤-�¨­   è-�¨à §¨ (1236{1311) ª ­¥á®å-
à ­¨¢è¥¬ãáï  ­®­¨¬­®¬ã âà ªâ âã ý� ¤¢¨¦¥­¨¨ ª ç¥­¨ï ¨ ®¡ ®â­®è¥­¨¨
¬¥¦¤ã ¯«®áª¨¬ ¨ ªà¨¢ë¬þ, ­ ¨¡®«¥¥ ¢¥à®ïâ­® ¯à¨­ ¤«¥¦ é¥¬ã ¥£® ãç¥-
­¨ªã ¨ ¯®á«¥¤®¢ â¥«î � ¬ «  ¤-�¨­ã  «-� à¨á¨ (ã¬.1320), ¢­¥áè¥¬ã ®á®-
¡¥­­® áãé¥áâ¢¥­­ë© ¢ª« ¤ ¢ ®¯â¨ªã, ¨ á®ç¨­¥­¨¥ ý�¯àï¬«¥­¨¥ ªà¨¢®£®þ
¨á¯ ­áª®£® ä¨«®á®ä ,  ¯®áâ â  ¨ ¯®«¥¬¨áâ  �«ìä®­á® ¨§ � «ìï¤®«¨¤ 
(®ª.1270{1340), ¤® ªà¥é¥­¨ï ¨§¢¥áâ­®£® ª ª �¢­¥à ¨§ �ãà£®á .
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�à®¡«¥¬ë ª¢ ¤à âãàë ªàã£  ¨ á¯àï¬«¥­¨ï ®ªàã¦­®áâ¨ áãâì ¯à®¡«¥¬ë
à ¢¥­áâ¢  ¬¥¦¤ã ªà¨¢®«¨­¥©­ë¬¨ ¨ ¯àï¬®«¨­¥©­ë¬¨ ¢¥«¨ç¨­ ¬¨. �á-
­®¢­ë¬ ªà¨â¥à¨¥¬ à ¢¥­áâ¢  £¥®¬¥âà¨ç¥áª¨å ®¡ê¥ªâ®¢ ¢ í¯®åã áà¥¤­¥-
¢¥ª®¢ìï áç¨â « áì ¢®§¬®¦­®áâì ¨å á®¢¬¥é¥­¨ï ¯®áà¥¤áâ¢®¬ ­ «®¦¥­¨ï.
� ¢¥­áâ¢®, ­ §ë¢ ¥¬®¥ ª®­£àãí­â­®áâìî (á®£« á­®  ­â¨ç­®© ¨ áà¥¤­¥¢¥ª®-
¢®© âà ¤¨æ¨ï¬ ýà ¢¥­áâ¢® ¨ ¯®¤®¡¨¥þ), ¤¥©áâ¢¨â¥«ì­® ¬®¦¥â ­¥¯®áà¥¤áâ-
¢¥­­® ®¯à¥¤¥«ïâìáï ­ «®¦¥­¨¥¬. � ®áâ «ì­ëå á«ãç ïå à ¢¥­áâ¢® ¯«®é -
¤¥© ¯«®áª¨å ä¨£ãà ­ã¦¤ ¥âáï ¢ ¡®«ìè¥¬: ­ ¯à¨¬¥à, ¢ ¤¥«¥­¨¨ ä¨£ãà ­ 
à ¢­®¥ ª®«¨ç¥áâ¢® ¯®¤®¡­ëå ç áâ¥©, â ª¨å, çâ® ª ¦¤ ï ç áâì ®¤­®© ª®­-
£àãí­â­  á®®â¢¥âáâ¢ãîé¥© ç áâ¨ ¢â®à®©.

� «ì­¥©è¨¥ á«®¦­®áâ¨ ¢®§­¨ª «¨ ¯à¨ áà ¢­¥­¨¨ ªà¨¢®«¨­¥©­ëå ¨
¯àï¬®«¨­¥©­ëå ä¨£ãà, ¯®áª®«ìªã ¬­®£¨¥ áà¥¤­¥¢¥ª®¢ë¥  à ¡®ï§ëç­ë¥
ãç¥­ë¥ à §¤¥«ï«¨ â®çªã §à¥­¨ï �à¨áâ®â¥«ï ® ­¥¢®§¬®¦­®áâ¨ áà ¢­¥­¨ï
â ª¨å ¢¥«¨ç¨­: ¢®-¯¥à¢ëå, áà ¢­¥­¨¥ ¨«¨ ª®«¨ç¥áâ¢¥­­ë¥ ®â­®è¥­¨ï
¬¥¦¤ã ­¥®¤­®à®¤­ë¬¨ ¯® ¢¨¤ã ¢¥«¨ç¨­ ¬¨ ­¥¢®§¬®¦­ë, ¯®áª®«ìªã ®­¨
­¥á®¨§¬¥à¨¬ë; ¢®-¢â®àëå, ¥á«¨ ¤ ¦¥ ¨ ¤®¯ãáâ¨âì â ªãî ¢®§¬®¦­®áâì, â®
­ «®¦¥­¨¥ íâ¨å ¢¥«¨ç¨­ ¬®¦¥â ¯à¨¢¥áâ¨ ª ¨å ¤¥ä®à¬ æ¨¨ ¨«¨, á«¥¤ãï
â¥à¬¨­®«®£¨¨ �à¨áâ®â¥«ï, ª ¯®â¥à¥ ¨¬¨ áãé¥áâ¢¥­­ëå ¢¨¤®¢ëå ®â«¨ç¨©
¨«¨ ª ç¥áâ¢ (â ª¨å ª ª ¯àï¬¨§­  ¨ ªà¨¢¨§­ ), çâ® ­¥¢®§¬®¦­®, ¯®áª®«ìªã
®­¨ ­¥®â¤¥«¨¬ë.

�­ ç¨â¥«ì­ ï ç áâì ª®¬¬¥­â à¨ï  è-�¨à §¨ ¨ ç áâì á®ç¨­¥­¨ï �«ì-
ä®­á® ¯®íâ®¬ã-â® ¨ ¯®á¢ïé¥­ë: ¢®-¯¥à¢ëå, ®¡®á­®¢ ­¨î ¯à ¢®¬¥à­®áâ¨
áà ¢­¥­¨ï ­¥®¤­®à®¤­ëå ¯® ¢¨¤ã £¥®¬¥âà¨ç¥áª¨å ®¡ê¥ªâ®¢ (¢ á®¢à¥¬¥­­®©
â¥à¬¨­®«®£¨¨ à §«¨ç­®© ªà¨¢¨§­ë), â ª¨å ª ª ¤ã£  ®ªàã¦­®áâ¨ ¨ ¯àï-
¬®«¨­¥©­ë© ®âà¥§®ª, ¯«®áª ï ¯àï¬®«¨­¥©­ ï ä¨£ãà  ¨ «ã­®çª¨ ¨«¨ ¡®-
ª®¢ë¥ ¯®¢¥àå­®áâ¨ ª®­ãá  ¨«¨ æ¨«¨­¤à ; ¢®-¢â®àëå, ®¯à¥¤¥«¥­¨î ¬¥â®¤ 
­ «®¦¥­¨ï ¤«ï á«ãç ï ­¥®¤­®à®¤­ëå ¯® ¢¨¤ã £¥®¬¥âà¨ç¥áª¨å ¢¥«¨ç¨­, ¯®-
áª®«ìªã ®¡   ¢â®à , à áá¬ âà¨¢ ï ­ «®¦¥­¨¥ «¨èì ª ª ¤®áâ â®ç­®¥ ãá«®-
¢¨¥ à ¢¥­áâ¢  ¢¥«¨ç¨­, ¢á¥-â ª¨ ­¥ ¨§¡¥¦ «¨ ¢«¨ï­¨ï á«ãç ï ®¤­®à®¤­ëå
¯® ¢¨¤ã (ª®­£àãí­â­ëå ¢¥«¨ç¨­), ª®£¤  áà ¢­¥­¨¥ ¢®§¬®¦­® á ¯®¬®éìî
­ «®¦¥­¨ï.

� ª, ¯®¨áª¨ ­ «®¦¥­¨ï ¤«ï áà ¢­¥­¨ï ¯àï¬®© ¨ ®ªàã¦­®áâ¨ ¯à¨¢¥«¨
 è-�¨à §¨ ª ¨áá«¥¤®¢ ­¨î ¯®áâ¥¯¥­­®£® (¢ ®â«¨ç¨¥ ®â ¥¢ª«¨¤®¢ ) ý­ -
«®¦¥­¨ïþ ®ªàã¦­®áâ¨ ­  ¯àï¬ãî, ª®â®à®¥ ¯à®¨áå®¤¨â ¯à¨ ¤¢¨¦¥­¨¨ ª -
ç¥­¨ï ªàã£  ¯® ¯àï¬®© (§¤¥áì ¨¬¥¥â ¬¥áâ® ª á ­¨¥ ­¥ æ¥«¨ª®¬,   ¯®â®-
ç¥ç­®¥). �® ¨§¡¥¦ ­¨¥ ¬¥â ä¨§¨ç¥áª¨å ¯à®â¨¢®à¥ç¨©, á¢ï§ ­­ëå á ­¥-
¢®§¬®¦­®áâìî á®áâ ¢«ïâì ­¥¯à¥àë¢­ë¥ ¢¥«¨ç¨­ë ¨§ ­¥¤¥«¨¬ëå, ¢®§­¨-
ª îé¨å ¯à¨ ®¯¨á ­¨¨ ¬¥å ­¨§¬  â ª®£® ­ «®¦¥­¨ï, ¨ ¤«ï ®¡®á­®¢ ­¨ï
¥£® ¯à ¢®¬¥à­®áâ¨ ¤«ï áà ¢­¥­¨ï ¯àï¬®© ¨ ®ªàã¦­®áâ¨  è-�¨à §¨ ®¡à -
â¨«áï ª ª¨­¥¬ â¨ª¥ ¨, ¯® áãâ¨, ¢¢¥« ª¨­¥¬ â¨ç¥áª¨¥ ¯®­ïâ¨ï ¢ £¥®¬¥âà¨î.
�à¨ íâ®¬ ¡ë«® ®áãé¥áâ¢«¥­® ­ ¨¡®«¥¥ ¯à ¢¤®¯®¤®¡­®¥ ¨§ ¢á¥å ¨§¢¥áâ­ëå
ª¨­¥¬ â¨ç¥áª®¥ à¥è¥­¨¥ ª®­áâàãªâ¨¢­®© áâ®à®­ë ¯à®¡«¥¬ë á¯àï¬«¥­¨ï.

�«ìä®­á® ¦¥, ®âà¨æ ï ¯à ¢®¬¥à­®áâì ­ «®¦¥­¨ï ¯®  è-�¨à §¨, ¯à¥¤-
¯®«®¦¨« áãé¥áâ¢®¢ ­¨¥ ®á®¡®£®, ¢®§¬®¦­®£® â®«ìª® ¢ ¢®®¡à ¦¥­¨¨, ¢¨¤ 
­ «®¦¥­¨ï, ¢ëáè¥£® ¯® áà ¢­¥­¨î á ¥¢ª«¨¤®¢ë¬, ª®â®à®¥ ¯®§¢®«ï¥â ®áã-
é¥áâ¢«ïâì á®¢¬¥é¥­¨¥ à ¢­ëå, ­® ­¥ ­ « £ ¥¬ëå ¤àã£ ­  ¤àã£  ¢ ¥¢ª«¨-
¤®¢®¬ á¬ëá«¥ £¥®¬¥âà¨ç¥áª¨å ¢¥«¨ç¨­. �¡êïá­ïï áãé­®áâì â ª®£® á®¢¬¥-
é¥­¨ï, ®­ ãâ¢¥à¦¤ «, çâ® ®­® ­¥¢®§¬®¦­® ¡¥§ ¬ëá«¥­­®£® ¤¥«¥­¨ï áà ¢-
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­¨¢ ¥¬ëå ¢¥«¨ç¨­ ­  ­¥¤¥«¨¬ë¥, ­® ­¥ ä¨§¨ç¥áª¨¥ ¯® áãâ¨,   ¬ â¥¬ â¨-
ç¥áª¨¥; ¯à¨ íâ®¬ á®áâ®ï­¨¥ áãé¥áâ¢®¢ ­¨ï ª®­â¨­ãã¬ , á®áâ ¢«¥­­®£® ¨§
íâ¨å ­¥¤¥«¨¬ëå, ¤®«¦­® ¡ëâì ¯à®¬¥¦ãâ®ç­ë¬ ¬¥¦¤ã  ªâã «ì­ë¬ ¨ ¯®-
â¥­æ¨ «ì­ë¬ á®áâ®ï­¨ï¬¨, ¯®áª®«ìªã ¯à¨­ïâ¨¥ ®¤­®£® ¨§ ¯®á«¥¤­¨å ®§­ -
ç «® ¡ë ¨«¨ ¯®¤àë¢ ®á­®¢ ­¨© £¥®¬¥âà¨¨ ¨«¨ ¨áç¥§­®¢¥­¨¥ ¢¥«¨ç¨­ë. �®
â ª®¥ ¯à®¬¥¦ãâ®ç­®¥ á®áâ®ï­¨¥ ¢®§¬®¦­® «¨èì ¯à¨ ¤¢¨¦¥­¨¨, ¨¡® ¤¢¨-
¦¥­¨¥ ¥áâì á®áâ®ï­¨¥ áà¥¤­¥¥ ¬¥¦¤ã  ªâã «ì­ë¬ ¨ ¯®â¥­æ¨ «ì­ë¬ (§¤¥áì
®ç¥¢¨¤­® ¢«¨ï­¨¥ ªà¨â¨ª¨ ®¯à¥¤¥«¥­¨ï ¤¢¨¦¥­¨ï ¯® �à¨áâ®â¥«î ¢ á®ç¨-
­¥­¨ïå ¢ë¤ îé¨åáï ä¨«®á®ä®¢ XII ¢. �¡­ �ãè¤  ¨ � ©¬®­¨¤ ). �â¨
à ááã¦¤¥­¨ï | ®¤­¨ ¨§ ®á­®¢ ­¨© ã¡¥¦¤¥­­®áâ¨ �«ìä®­á® ¢ ­¥®¡å®¤¨-
¬®áâ¨ ¢¢¥¤¥­¨ï ¤¢¨¦¥­¨ï ¢ £¥®¬¥âà¨î.

� áâ®ïé¥¥ ¨áá«¥¤®¢ ­¨¥ ¢ æ¥«®¬ ¨ á®áâ®¨â ¢ ¢ëï¢«¥­¨¨ ¨  ­ «¨§¥
ª ª ®¡é¨å, â ª ¨ ®â¤¥«ì­ëå £¥®¬¥âà¨ç¥áª¨å ¨ ä¨«®á®äáª¨å ®á­®¢ ­¨©
¨ ¯à¥¤¯®áë«®ª, ®¯à¥¤¥«¨¢è¨å íâ¨ á¢®¥£® à®¤  ã­¨ª «ì­ë¥ ¨áá«¥¤®¢ ­¨ï
 è-�¨à §¨ ¨ �«ìä®­á® ¢ ª®­â¥ªáâ¥ âà ­á¬¨áá¨¨  ­â¨ç­®£® ¨ áà¥¤­¥¢¥ª®-
¢®£®  à ¡áª®£® ¥áâ¥áâ¢¥­­®-­ ãç­®£® ­ á«¥¤¨ï ¢ « â¨­áªãî �¢à®¯ã.

������, ����� � ����������� ����������
��������

�¨å ©«®¢ �.�.
�á¥à®áá¨©áª¨© ¨­áâ¨âãâ ­ ãç­®© ¨ â¥å­¨ç¥áª®© ¨­ä®à¬ æ¨¨

(������)
e-mail: gkmikh@proc.ru

�¨æ , ¬ «® §­ ª®¬ë¥ á ¨áâ®à¨¥© ¬¥å ­¨ª¨, ¯®« £ îâ ¨­®£¤ , çâ® â®,
çâ® ¬ë ­ §ë¢ ¥¬ á¥£®¤­ï ­ìîâ®­®¢®© ¬¥å ­¨ª®©, ¡ë«® á®§¤ ­® �ìîâ®­®¬
¢ ¥£® §­ ¬¥­¨âëå ý� ç « åþ.

�  á ¬®¬ ¤¥«¥ �ìîâ®­ áä®à¬ã«¨à®¢ « ¢ ý� ç « åþ «¨èì ®á­®¢­ë¥ § -
ª®­ë ¬¥å ­¨ª¨, ¯à¨¤ ¢ ¨¬  ªá¨®¬ â¨ç¥áªãî, ­® ®â­î¤ì ­¥ § ¢¥àè¥­­ãî
ä®à¬ã, ¢ë§ë¢ ¢èãî á¯®àë ­  ¯à®âï¦¥­¨¨ á¢ëè¥ âà¥å ¢¥ª®¢. �à®¬¥ â®£®,
®­ ¤ « ¢ ý� ç « åþ à¥è¥­¨¥ è¨à®ª®£® àï¤  § ¤ ç ¬¥å ­¨ª¨ ¬ â¥à¨ «ì-
­®© â®çª¨, ª ª®â®àë¬ ®â­®áïâáï ¨ § ¤ ç¨ ­¥¡¥á­®© ¬¥å ­¨ª¨ (§ «®¦¥­­®©
¢ ª ç¥áâ¢¥ á ¬®áâ®ïâ¥«ì­®© ­ ãª¨ ¨¬¥­­® ¥£® âàã¤ ¬¨). �¤­ ª® �ìîâ®­
­¥ ¯à¥¤«®¦¨« ­¨ª ª®£® ¯¥àá¯¥ªâ¨¢­®£® ¯®¤å®¤  ª ¯®áâà®¥­¨î ¤¨­ ¬¨ª¨
¬¥å ­¨ç¥áª¨å á¨áâ¥¬, â¢¥à¤®£® â¥«  ¨ ª®­â¨­ã «ì­®© ¬¥å ­¨ª¨. �â ­®¢-
«¥­¨¥ ý­ìîâ®­®¢®© ¬¥å ­¨ª¨þ á¢ï§ ­® ¢ §­ ç¨â¥«ì­®© áâ¥¯¥­¨ á âàã¤ ¬¨
�©«¥à , ª®â®àë© ¯¥à¥«®¦¨« ­ìîâ®­®¢ë § ª®­ë ­  ï§ëª ¬ â¥¬ â¨ç¥áª®£®
 ­ «¨§  ¨ á®§¤ « ®á­®¢ë ¬¥å ­¨ª¨ â¢¥à¤®£® â¥«  ¨ £¨¤à®¤¨­ ¬¨ª¨. � ¤®-
ª« ¤¥ ®á¢¥é¥­ë á®®â¢¥âáâ¢ãîé¨¥ á®ç¨­¥­¨ï �ìîâ®­  ¨ �©«¥à .
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� �������� �������∗

�ãå à«ï¬®¢ �.�.
�®áá¨©áª¨© ã­¨¢¥àá¨â¥â ¤àã¦¡ë ­ à®¤®¢
�®áª¢ , ã«. �¨ª«ãå®-� ª« ï, 6, �®áá¨ï
e-mail: rmuharliamov@sci.pfu.edu.ru

�®¤ �©«¥à  ¯à®á«¥¦¨¢ ¥âáï ¤® 1594 £., ª®£¤  ¨§ �¨­¤ ã ­  �®¤¥­áª®¬
®§¥à¥, ®â¤¥«ïîé¥¬ �¢¥©æ à¨î ®â �¥à¬ ­¨¨, ¢ � §¥«ì (�¢¥©æ à¨ï) ¯à¨-
¥å « � ­á �¥®à£ �©«¥à ¨ ®âªàë« £à¥¡¥­®ç­ãî ¬ áâ¥àáªãî. �­ ¨¬¥« ¯à®-
§¢¨é¥ Scholpin (ªà¨¢®©, ª®á®£« §ë©), ª®â®à®¥ ¢ ¯®á«¥¤ãîé¥¬ ­¥ª®â®àë¬¨
�©«¥à ¬¨ ¡ë«® ¯à¨á®¥¤¨­¥­® ª ä ¬¨«¨¨: �©«¥à-�¥«¯¥­. � � ­á  �¥®à£ 
�©«¥à  ¡ë«® ç¥âëà¥ áë­  | ¨ ¢á¥ ®­¨ áâ «¨ £à¥¡¥­é¨ª ¬¨. � á«¥¤ãîé¥¬
| âà¥âì¥¬ ¯®ª®«¥­¨¨, ­ áç¨âë¢ îé¥¬ á¥¬ì ¬ã¦ç¨­, ¡ë«® ç¥âëà¥ £à¥¡¥­-
é¨ª  ¨ âà¨ ¯ áâ®à . � ç¥â¢¥àâ®¬ ¯®ª®«¥­¨¨ ¡ë«® ¤¢  £à¥¡¥­é¨ª  ¨ ¯ïâì
¯ áâ®à®¢, ¢ ç¨á«¥ ª®â®àëå ¨ ®â¥æ �¥®­ à¤  � ã«ì (1670{1745). �¥®­ à¤
�©«¥à à®¤¨«áï 4/15  ¯à¥«ï 1707 £.

� áâ®à � ã«ì �©«¥à ãç¨«áï ã �ª®¢  �¥à­ã««¨, ¡ë« «î¡¨â¥«¥¬ ¬ â¥-
¬ â¨ª¨. �­ ¦¥ ¡ë« ¯¥à¢ë¬ ãç¨â¥«¥¬ áë­ , ¤ ¢ �©«¥àã ­ ç «  ®¡é¥£®
®¡à §®¢ ­¨ï ¨ ¬ â¥¬ â¨ª¨. � 1720 £®¤ã �¥®­ à¤ �©«¥à ¯®áâã¯ ¥â ­  ä¨-
«®á®äáª¨© ä ªã«ìâ¥â � §¥«ìáª®£® ã­¨¢¥àá¨â¥â , £¤¥ ª ä¥¤àã ¬ â¥¬ â¨ª¨
á 1687 £. § ­¨¬ « �ª®¢ �¥à­ã««¨,   á 1705 £. ¥£® ¡à â �®£ ­­. �­ ®¡-
à â¨« ¢­¨¬ ­¨¥ ­  á¯®á®¡­®£® î­®èã ¨ ¯à¨£« á¨« ¯® áã¡¡®â ¬ ¯à¨å®¤¨âì
ª ­¥¬ã ¤®¬®© ¤«ï ¤®¯®«­¨â¥«ì­®© ¡¥á¥¤ë. �àã¦¡  á áë­®¢ìï¬¨ �®£ ­­ 
�¥à­ã««¨ �¨ª®« ¥¬ ¨ � ­¨¨«®¬ áë£à «  ¡®«ìèãî à®«ì ¢ ¦¨§­¨ �©«¥à ,
¢ ¯¥à¥¥§¤¥ ¥£® ¢ �¥â¥à¡ãà£áªãî  ª ¤¥¬¨î.

� ¤¥ª ¡à¥ 1733 £. �©«¥à ¦¥­¨«áï ­  � â¥à¨­¥ �§¥««ì � ­-� ««ì. �
�©«¥à  ¡ë«® 13 ¤¥â¥©, ­® ¢ëà®á«® â®«ìª® ¯ïâì.

�â àè¨© áë­ �®£ ­­ �«ì¡à¥åâ (1734{1800) ¡ë« ¬ â¥¬ â¨ª®¬ ¨  áâà®-
­®¬®¬. � 1754 £. ®­ ç«¥­ �¥à«¨­áª®©  ª ¤¥¬¨¨ ­ ãª, á 1758 £. | ¤¨à¥ªâ®à
 áâà®­®¬¨ç¥áª®© ®¡á¥à¢ â®à¨¨,. á 1766 £. ç«¥­ �¥â¥à¡ãà£áª®©  ª ¤¥¬¨¨
¨ ¥¥ á¥ªà¥â àì, á 1784 £. ç«¥­ � à¨¦áª®©  ª ¤¥¬¨¨ ­ ãª, ç«¥­ �¢¥¤áª®©
 ª ¤¥¬¨¨ ­ ãª.

�â®à®© áë­, � à« (1740{1790), ¢à ç,  ª ¤¥¬¨ª. � �¥à«¨­¥ ¢à ç äà ­-
æã§áª®© ª®«®­¨¨. �®£¤  �©«¥àë á­®¢  ¢à¥­ã«¨áì ¢ �¥â¥à¡ãà£, áâ « ¯à¨-
¤¢®à­ë¬ ¢à ç®¬.

�à¥â¨© áë­, �à¨áâ®ä®à, | ¢®¥­­ë© á¯¥æ¨ «¨áâ. �ë« ­ ç «ì­¨ª®¬
�¥áâà®à¥æª®£® ®àã¦¥©­®£® § ¢®¤ . �¬¥à ¢ ç¨­¥ £¥­¥à « .

� 1773 £., ¯®á«¥ á®à®ª  «¥â áç áâ«¨¢®£® ¡à ª , �©«¥à ®¢¤®¢¥«. �á¥ ¥£®
¯®â®¬áâ¢®, ¡®«¥¥ âà¨¤æ â¨ ç¥«®¢¥ª, ¦¨«¨ á ­¨¬. � 1776 £. �©«¥à ¦¥­¨«áï
­  á¢®¤­®© á¥áâà¥ á¢®¥© ¯¥à¢®© ¦¥­ë � «®¬¥¥ �§¥««ì.

∗� ¡®â  ¢ë¯®«­¥­  ¯à¨ ä¨­ ­á®¢®© ¯®¤¤¥à¦ª¥ �®áá¨©áª®£® ä®­¤  äã­¤ ¬¥­â «ì-
­ëå ¨áá«¥¤®¢ ­¨© (ª®¤ ü 06{01{00664) ¨ �¨­¨áâ¥àáâ¢  ®¡à §®¢ ­¨ï ¨ ­ ãª¨ ��.
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� 1773 £. ¨§ � §¥«ï ¯à¨¥å « �¨ª®« © �ãáá, ¢§ï¢è¨© ­  á¥¡ï ®¡ï§ ­-
­®áâ¨ á¥ªà¥â àï �©«¥à . � 1773 £. ¯® 1783 £. �¨ª®« © ­ ¯¨á « ¨ ¢ë¯ãáâ¨«
355 à ¡®â �©«¥à . � 1800 £. �¨ª®« © �ãáá ¤® á¢®© á¬¥àâ¨ ¢ 1825 £. ¡ë« ­¥-
¯à¥¬¥­­ë¬ á¥ªà¥â à¥¬ �ª ¤¥¬¨¨ ­ ãª. �­ ¡ë« ¦¥­ â ­  ¢­ãçª¥ �©«¥à .
� 1825 £. ¯® 1855 £. ­¥¯à¥¬¥­­ë¬ á¥ªà¥â à¥¬ �ª ¤¥¬¨¨ ¡ë« ¥£® áë­ � ¢¥«
�¨ª®« ¥¢¨ç �ãáá, ¬­®£® á¤¥« ¢è¨© ¤«ï ¯ã¡«¨ª æ¨¨ ­ á«¥¤¨ï �©«¥à .

�¥ª®â®àë¥ ¨áâ®ç­¨ª¨ ®â­®áïâ ª ¯®â®¬ª ¬ �. �©«¥à  ­¥¬¥æª®-è¢¥¤-
áª®£® ¡¨®å¨¬¨ª  � ­á ä®­ �©«¥à-�¥«ì¯¨­  (1873{1964), ¨ ¥£® áë­ ,
è¢¥¤áª®£® ä¨§¨®«®£  �«ìä ä®­ �©«¥à  (1905{1983), �¤­ ª®, ª ª ãª § «
�.�. �¨å ©«®¢, ®­¨ ­¥ ®â­®áïâáï ª ¯àï¬ë¬ ¯®â®¬ª ¬ �. �©«¥à , å®âï ¨
ï¢«ïîâáï à®¤áâ¢¥­­¨ª ¬¨.

� ­á ä®­ �©«¥à-�¥«ì¯¨­ (1873{1964) ¯®«ãç¨« ¢ 1929 £. �®¡¥«¥¢áªãî
¯à¥¬¨î ¯® å¨¬¨¨ ý�  ¨áá«¥¤®¢ ­¨ï ¯® ä¥à¬¥­â æ¨¨ á å à  ¨ ä¥à¬¥­â®¢
¡à®¦¥­¨ïþ. �©«¥à-�¥«ì¯¨­ ¢ 1902 £. ¦¥­¨«áï ­  �áâà¨¤ �«¥¢¥, ª®â®à ï
¢ â¥ç¥­¨¨ àï¤  «¥â ¢ë¯®«­ï«  ­ ãç­ãî à ¡®âã ¢¬¥áâ¥ á ­¨¬. � ­¨å ¡ë«®
¯ïâ¥à® ¤¥â¥©; ®¤¨­ ¨§ ­¨å, �«ìä ä®­ �©«¥à, áâ « §­ ¬¥­¨âë¬ ä¨§¨®«®-
£®¬. �®á«¥ â®£® ª ª ®­¨ ¢ 1912 £. à ááâ «¨áì, �©«¥à-�¥«ì¯¨­ ¦¥­¨«áï ­ 
¡ à®­¥áá¥ �«¨§ ¡¥â �£« , ®â ª®â®à®© ã ­¥£® ¡ë«® ç¥â¢¥à® ¤¥â¥©.

�¢¥¤áª¨© ä¨§¨®«®£ �«ìä ä®­ �©«¥à (1905{1983) á®¢¬¥áâ­® á �ªá¥«ì-
à®¤®¬ ¨ � æ¥¬ ¯®«ãç¨« �®¡¥«¥¢áªãî ¯à¥¬¨î ¯® ä¨§¨®«®£¨¨ ¨ ¬¥¤¨æ¨­¥
¢ 1970 £. ý§  ®âªàëâ¨ï, ª á îé¨¥áï £ã¬®à «ì­ëå ¬¥¤¨ â®à®¢ ­¥à¢­ëå
®ª®­ç ­¨© ¨ ¬¥å ­¨§¬®¢ ¨å åà ­¥­¨ï, ¢ë¤¥«¥­¨ï ¨ ¨­ ªâ¨¢ æ¨¨þ. �£®
à ¡®âë ¯à¨¢¥«¨ ª ¡®«ìè®¬ã ¯à ªâ¨ç¥áª®¬ã ¢ª« ¤ã ¢  ¢¨ æ¨®­­ãî ¬¥¤¨-
æ¨­ã. �«ìä ä®­ �©«¥à á 1953 £. ¡ë« ç«¥­®¬ �®¡¥«¥¢áª®£® ª®¬¨â¥â  ¯®
ä¨§¨®«®£¨¨ ¨ ¬¥¤¨æ¨­¥,   á 1961 ¯® 1965 £. | ¥£® á¥ªà¥â à¥¬. � 1965 £. ®­
¡ë« ­ §­ ç¥­ ¯à¥¤á¥¤ â¥«¥¬ �®¢¥â  �®¡¥«¥¢áª®£® ä®­¤ . �ë« ã¤®áâ®¥­
¬­®£¨å ¯à¥¬¨© ¨ ¯®ç¥â­ëå §¢ ­¨©.

� 1930 £. �«ìä ä®­ �©«¥à ¦¥­¨«áï ­  �­¥ �®¤¥àáâ¨­; ã ­¨å ¡ë« ç¥â-
¢¥à® ¤¥â¥©. � 1957 £. à §¢¥«áï á® á¢®¥© ¯¥à¢®© ¦¥­®© ¨ ¢ 1958 £. ¦¥­¨«áï
­  £à ä¨­¥ � £¬ à �à®­áâ¥¤.

� ������������ ���������� � ����������
������������ � 1905{1917 ££.

�¥âà®¢  �.�.
�®áª®¢áª¨© £®áã¤ àáâ¢¥­­ë© ã­¨¢¥àá¨â¥â ¨¬. �.�. �®¬®­®á®¢ 

e-mail: serd@ssd.pvt.msu.su

� áâ®ïé¨© ¤®ª« ¤, ¯à®¤®«¦ îé¨© ¨áá«¥¤®¢ ­¨ï  ¢â®à , ¯®á¢ïé¥­­ë¥
à §¢¨â¨î ¯à¥¯®¤ ¢ ­¨ï ¬ â¥¬ â¨ª¨ ­  ¬ â¥¬ â¨ç¥áª®¬ ®â¤¥«¥­¨¨ �®á-
ª®¢áª®£® ã­¨¢¥àá¨â¥â  á 60-ëå £®¤®¢ XIX ¢. ¤® 1905 £. (á¬., ­ ¯à¨¬¥à, [1]),
®å¢ âë¢ ¥â ¯à®¬¥¦ãâ®ª á 1905 ¯® 1917 £. �®âï íâ® ¡ë« á«®¦­ë© ¨áâ®à¨ç¥á-
ª¨© ¯¥à¨®¤, ­ áëé¥­­ë© ¡ãà­ë¬¨ ¯®«¨â¨ç¥áª¨¬¨ á®¡ëâ¨ï¬¨ | à¥¢®«î-
æ¨ï¬¨ ¨ ¢®©­ ¬¨, ª®â®àë¥ ­¥ ¬®£«¨ ­¥ áª § âìáï ­  â¥ç¥­¨¨ ã­¨¢¥àá¨â¥â-
áª®© ¦¨§­¨, ®¤­ ª® ®¡é¨© ¯®¤ê¥¬ íª®­®¬¨ª¨ ¨ ªã«ìâãàë, ­ ¡«î¤ ¢è¨©áï
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¢ ¯à¥¤¢®¥­­®© �®áá¨¨, ¯à¨¢¥« ª §­ ç¨â¥«ì­®¬ã ¢á¯«¥áªã ¢ à §¢¨â¨¨ ¯à¥-
¯®¤ ¢ ­¨ï: ã¢¥«¨ç¨¢ ¢è¨©áï á¯à®á ­  ª¢ «¨ä¨æ¨à®¢ ­­ë¥ ª ¤àë ¯à¨¢¥«
ª à¥§ª®¬ã à®áâã ç¨á«  áâã¤¥­â®¢, ¯®¢ëá¨« âà¥¡®¢ ­¨ï ª ª ç¥áâ¢ã ¯à¥¯®¤ -
¢ ­¨ï. �¥àì¥§­®© ¯à®¡«¥¬®© ®áâ ¢ «áï ¯à ªâ¨ç¥áª¨ ­¥ ¨§¬¥­¨¢è¨©áï á®
¢à¥¬¥­ ãáâ ¢  1835 £®¤  ¬ «ë© èâ â ¯à¥¯®¤ ¢ â¥«¥©. � ª §  ¤¥áïâ¨«¥â¨¥
á 1900 ¯® 1910 £®¤ ç¨á«® áâã¤¥­â®¢ ¬ â¥¬ â¨ç¥áª®£® ®â¤¥«¥­¨ï ¢®§à®á«®
á 467 ¤® 1177, ¢ â® ¢à¥¬ï ª ª ç¨á«® èâ â­ëå ¯à¥¯®¤ ¢ â¥«¥© ®áâ ¢ «®áì
¯®çâ¨ â¥¬ ¦¥ á ¬ë¬. �®«®¦¥­¨¥ ®âç áâ¨ á¯ á «® ­ «¨ç¨¥ ¡®«ìè®£® ª®-
«¨ç¥áâ¢  ¯à¨¢ â-¤®æ¥­â®¢ | â ª ­  ª ä¥¤à¥ ç¨áâ®© ¬ â¥¬ â¨ª¨ á 1905 ¯®
1911 ££. ­  4 ¯à®ä¥áá®à  ¯à¨å®¤¨«®áì 11 ¯à¨¢ â-¤®æ¥­â®¢,   ª 1918 £®¤ã ¨å
¡ë«® ã¦¥ 17. �­¨ ç¨â «¨ ¯® ¯à¥¨¬ãé¥áâ¢ã á¯¥æ¨ «ì­ë¥ ªãàáë, â ª ¡ë«®
¯®«®¦¥­® ­ ç «® á¨áâ¥¬¥ ¡®«ìè®£® ç¨á«  á¯¥æ¨ «ì­ëå ªãàá®¢, ª®â®à ï
¢® ¢â®à®© ¯®«®¢¨­¥ �� ¢¥ª  áâ «  ®â«¨ç¨â¥«ì­®© ç¥àâ®© ¯à¥¯®¤ ¢ ­¨ï
¬ â¥¬ â¨ª¨ ¢ �®áª®¢áª®¬ ã­¨¢¥àá¨â¥â¥. �¥ª®â®àë¥ ¨§ íâ¨å á¯¥æªãàá®¢
(­ ¯à¨¬¥à, ªãàáë ¤¨ää¥à¥­æ¨ «ì­®© £¥®¬¥âà¨¨ ¨«¨ ãà ¢­¥­¨© ¬ â¥¬ -
â¨ç¥áª®© ä¨§¨ª¨) áâ «¨ ¢¯®á«¥¤áâ¢¨¨ ®¡ï§ â¥«ì­ë¬¨; çâ® ¯à¨¢¥«® ª à á-
è¨à¥­¨î ¯à®£à ¬¬ë ¨ ã¢¥«¨ç¥­¨î ç¨á«  ç á®¢ (á 40 ç á®¢ ¢ ­¥¤¥«î, ¯à¥¤-
¯®« £ ¢è¨åáï ¯® ãáâ ¢ã 1884 £., ¢ áà¥¤­¥¬ ¤® 55 ç á®¢ ¢ à áá¬ âà¨¢ ¥¬ë©
¯¥à¨®¤.

�¥¤ãé¨¬¨ ¯à®ä¥áá®à ¬¨, ®¯à¥¤¥«ï¢è¨¬¨ å à ªâ¥à ¨ ­ ¯à ¢«¥­¨¥ ¯à¥-
¯®¤ ¢ ­¨ï ¢ ãª § ­­®¥ ¢à¥¬ï, ¡ë«¨ �.�. �«®¤§¥¥¢áª¨©, �.�. �£®à®¢ ¨ (á
1914 £.) �.�. �ã§¨­. � áá¬ âà¨¢ ¥¬ë© ¯¥à¨®¤ ¥áâ¥áâ¢¥­­ë¬ ®¡à §®¬ à á-
¯ ¤ ¥âáï ­  ¤¢  | 1) á 1905 £®¤  ¯® 1911 £®¤, ª®£¤  ¢ §­ ª ¯à®â¥áâ  ¯à®â¨¢
¯®«¨â¨ª¨ à¥ ªæ¨®­­®£® ¬¨­¨áâà  �.�. � áá® ¨§ ã­¨¢¥àá¨â¥â  ãè«¨ ¬­®-
£¨¥ ¨§ ¢¥¤ãé¨å ¯¥¤ £®£®¢, ¨ á 1911 ¯® 1917/1918 ãç¥¡­ë© £®¤ | ­  ª®â®àë©
¯à¨è« áì �ªâï¡àìáª ï à¥¢®«îæ¨ï.

� ¯¥à¢ë© ¨§ ®â¬¥ç¥­­ëå ¯¥à¨®¤®¢ ­  ª ä¥¤à¥ ç¨áâ®© ¬ â¥¬ â¨ª¨ ç¨á-
«¨«¨áì ®à¤¨­ à­ë¥ ¯à®ä¥áá®à  �.�. �­¤à¥¥¢, �.�. � åâ¨­, �.�. �«®¤§¥-
¥¢áª¨©, �.�. �£®à®¢ (¤® 1909 £. | íªáâà -®à¤¨­ à­ë© ¯à®ä¥áá®à),   â ª¦¥
¯à¨¢ â-¤®æ¥­âë �.�. �®¡ë­¨­, �.�. �®£®ï¢«¥­áª¨©, �.�. �¨­®£à ¤®¢,
�.�. �®«ª®¢, �.�. �¬¨âà®¢áª¨©, �.�. �®«ïª®¢, �.�. �« á®¢, �.�. �¥-
£ «ª¨­, �.�. �îè£¥­á, �.�. �ã§¨­.

� íâ®â ¯¥à¨®¤ áãé¥áâ¢¥­­® ¨§¬¥­¨« áì ¯à®£à ¬¬  ®¡ãç¥­¨ï: ¯®ï¢¨«¨áì
­®¢ë¥ ®¡ï§ â¥«ì­ë¥ ªãàáë ¨ ¬­®£®ç¨á«¥­­ë¥ ­®¢ë¥ á¯¥æªãàáë,   â ª¦¥
¢®§­¨ª«  ­®¢ ï ä®à¬  ¯à¥¯®¤ ¢ ­¨ï ¨ ­ ãç­®£® ®¡é¥­¨ï á® áâã¤¥­â ¬¨ |
á¯¥æ¨ «ì­ë¥ ¬ â¥¬ â¨ç¥áª¨¥ á¥¬¨­ àë. �á¥ íâ¨ ¯¥à¥¬¥­ë ­ è«¨ ®âà ¦¥-
­¨¥ ¢ ­®¢®¬ ãç¥¡­®¬ ¯« ­¥ ä¨§¨ª®-¬ â¥¬ â¨ç¥áª®£® ä ªã«ìâ¥â , ¯®ï¢¨¢-
è¥¬áï ¢ 1908 £. ¨ ¤¥©áâ¢®¢ ¢è¥¬ ä ªâ¨ç¥áª¨ ¤® 1918 £®¤ . �á«¨ áà ¢­¨âì
¥£® á ¯« ­®¬, ¢¢¥¤¥­­ë¬ ãáâ ¢®¬ 1884 £®¤ , â® ¡à®á ¥âáï ¢ £« § , çâ® â¥¯¥àì
¢á¥ ¯à¥¤¬¥âë ¢ë¤¥«¥­ë, â® ¥áâì ­¥ ®¡ê¥¤¨­ïîâáï ¯®¤ ®¤­¨¬ ­ §¢ ­¨¥¬,
ª ª, ­ ¯à¨¬¥à, ¨­â¥£à «ì­®¥ ¨ ¢ à¨ æ¨®­­®¥ ¨áç¨á«¥­¨¥, çâ® ¯à¥¤¬¥âë,
ç¨á«¨¢è¨¥áï â ¬ ª ª ¤®¯®«­¨â¥«ì­ë¥ | ýâ¥®à¨ï äã­ªæ¨© ª®¬¯«¥ªá­®£®
¯¥à¥¬¥­­®£®þ, ýâ¥®à¨ï ç¨á¥«þ, ýâ¥®à¨ï í««¨¯â¨ç¥áª¨å äã­ªæ¨©þ, ý¯à®¥ª-
â¨¢­ ï £¥®¬¥âà¨ïþ | ¯à¨®¡à¥«¨ ¢ ­¥¬ áâ âãá ®¡ï§ â¥«ì­ëå, ¢ ¯« ­ ¢ª«î-
ç¥­ë á¯¥æªãàáë ¨ ¯¥à¢ë© ­ ãç­ë© ¬ â¥¬ â¨ç¥áª¨© á¥¬¨­ à¨©. �­ ¡ë«
¢¯¥à¢ë¥ ®¡êï¢«¥­ ¢ ¢¥á¥­­¥¬ á¥¬¥áâà¥ 1909 £. �.�. �«®¤§¥¥¢áª¨¬. �®á«¥
¥£® ãå®¤  ¨§ ã­¨¢¥àá¨â¥â  ¢ 1911 £®¤ã á¥¬¨­ à¨© áâ ­®¢¨âáï ¥£®à®¢áª¨¬
| íâ® ¨ ¡ë« áâ ¢è¨© ¢¯®á«¥¤áâ¢¨¨ §­ ¬¥­¨âë¬ á¥¬¨­ à (¢ 1916 ª ¥£® àã-
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ª®¢®¤áâ¢ã ¡ë« ¯à¨¢«¥ç¥­ �.�. �ã§¨­), ­  ª®â®à®¬ ¡ë«® ¢®á¯¨â ­® ¯¥à¢®¥
¯®ª®«¥­¨¥ ¯à¥¤áâ ¢¨â¥«¥© �®áª®¢áª®© èª®«ë â¥®à¨¨ äã­ªæ¨©.

�® ¢â®à®© ¯¥à¨®¤ ­  ª ä¥¤à¥ ç¨áâ®© ¬ â¥¬ â¨ª¨ ç¨á«¨«¨áì ®à¤¨­ à-
­ë¥ ¯à®ä¥áá®à  �.�. �­¤à¥¥¢, �.�. �£®à®¢, �.�. � åâ¨­, ¯à¨¢ â-¤®æ¥­âë
�.�. �®¡ë­¨­, �.�. �®£®ï¢«¥­áª¨©, �.�. �îè£¥­á, �.�. �¬¨âà®¢áª¨©,
�.�. �®¢ «¥¢áª¨©, �.�. �ã§¨­ (á 1917 íªáâà -®à¤¨­ à­ë© ¯à®ä¥áá®à),
  â ª¦¥ ¢¥à­ã¢è¨¥áï ¢ 1917 £. �.�. �«®¤§¥¥¢áª¨©, íªáâà -®à¤¨­ à­ë©
¯à®ä¥áá®à �.�. �« á®¢, ¯à¨¢ â-¤®æ¥­âë �.�. �®«ª®¢ ¨ �.�. �¨­¨ª®¢.
� 1916/1917 ãç¥¡­®¬ £®¤ã ª ­¨¬ ¤®¡ ¢¨«¨áì ¬®«®¤ë¥ ¯à¨¢ â-¤®æ¥­âë
�.�. �ã¤àï¢æ¥¢, �.�. �à¨¢ «®¢ ¨ �.�. �â¥¯ ­®¢,   ¢ 1917/1918 ãç¥¡­®¬
£®¤ã | �.�. �¨è­¥¢áª¨©, �.�. �®«ã¡¥¢, �.�. �®£¡¥â«¨¥¢, �.�. �¥¢¥­â®­,
�.�. � §¬ ¤§¥ ¨ �.�. �¢¥è­¨ª®¢.

�¥á¬®âàï ­  â®, çâ® ¯®á«¥ ã¯®¬ï­ãâ®© áª ­¤ «ì­®© ¨áâ®à¨¨ 1911 £.
àï¤ë ¯à¥¯®¤ ¢ â¥«¥© ­  ª ä¥¤à¥ ç¨áâ®© ¬ â¥¬ â¨ª¨ ¯®à¥¤¥«¨, ãà®¢¥­ì
¯à¥¯®¤ ¢ ­¨ï, ¡« £®¤ àï ¯à¥¦¤¥ ¢á¥£® �.�. �£®à®¢ã,   â ª¦¥ ¢¥à­ã¢è¥-
¬ãáï ¢ 1914 £. ¢ �®áª¢ã �.�. �ã§¨­ã, ¯à®¤®«¦ « à áâ¨.

�¬¥­­® ¢ íâ®â ¯¥à¨®¤ ­ ç¨­ ¥âáï ­ ãç­ ï ¤¥ïâ¥«ì­®áâì ¯¥à¢®£® ¯®ª®-
«¥­¨ï ãç¥­¨ª®¢ �.�. �£®à®¢  ¨ �.�. �ã§¨­ , ­¥ª®â®àë¥ ¨§ ª®â®àëå ¡ë«¨
â®£¤  ¥é¥ áâã¤¥­â ¬¨, ¢ë¤¢¨­ã¢è¥£® �®áª¢ã ¢ ç¨á«® ¥¢à®¯¥©áª¨å ¬ â¥-
¬ â¨ç¥áª¨å áâ®«¨æ.

�¯¨á®ª «¨â¥à âãàë
1. �¥âà®¢  �.�. �§ ¨áâ®à¨¨ ¯à¥¯®¤ ¢ ­¨ï ¬ â¥¬ â¨ª¨ ¢ �®áª®¢áª®¬ ã­¨¢¥à-

á¨â¥â¥ á 60-ëå £®¤®¢ XIX { ¤® ­ ç «  �� ¢¥ª  // �áâ®à¨ª®-¬ â¥¬ â¨ç¥áª¨¥
¨áá«¥¤®¢ ­¨ï. �ë¯. 11, (46). 2006. �. 130{147.

�� ������� ��������� ������
�� ������������� �������

�®¦ ­áª ï �.�.
���� ���

�®áª¢ 
e-mail: m rozhanskaya@mail.ru

� å¬ â­ ï § ¤ ç , ¯à®­¨ªè ï ¢ áâà ­ë ¨á« ¬  ¢ áà¥¤­¨¥ ¢¥ª  ¨ à á-
¯à®áâà ­¨¢è ïáï ¤ «¥¥ ¢® ¢á¥¬ ¬¨à¥ ¢¬¥áâ¥ á à á¯à®áâà ­¥­¨¥¬ ¨£àë ¢
è å¬ âë, è¨à®ª® ¯à¥¤áâ ¢«¥­  ¢  à ¡®ï§ëç­®© ¬ â¥¬ â¨ç¥áª®© «¨â¥à -
âãà¥.

� ­¥© ã¯®¬¨­ ¥â æ¥«ë© àï¤  ¢â®à®¢ ª ª ¢®áâ®ç­®£®, â ª ¨ § ¯ ¤­®£®
 à¥ «®¢ áà¥¤­¥¢¥ª®¢®£® ¬¨à  ¨á« ¬ .

�â®  «-� áã¤¨,  «-�¨àã­¨ (X{XI),  «-� §¨­¨ (XII), ­  �®áâ®ª¥; � 
� ¯ ¤¥ ®­  ¢áâà¥ç ¥âáï ã  «-� áá à  (XII), �¡­  «-� ­­ë (XIII{XIV),  «-
� « á ¤¨ (XV) ¨ ¬­®£¨å ¤àã£¨å ¨§¢¥áâ­ëå ¢ ¨áâ®à¨¨ ¬ â¥¬ â¨ª¨  ¢â®à®¢.

� å¬ â­ ï § ¤ ç  ¯à¥¤áâ ¢«ï¥â á®¡®© ¯® áãâ¨ ¤¥«  ®¡«¥ç¥­­ãî ¢ § ­¨-
¬ â¥«ì­ãî ä®à¬ã § ¤ çã ¢ëç¨á«¥­¨ï áã¬¬ë £¥®¬¥âà¨ç¥áª®© ¯à®£à¥áá¨¨ á
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¯¥à¢ë¬ ç«¥­®¬, à ¢­ë¬ ¥¤¨­¨æ¥ ¨ §­ ¬¥­ â¥«¥¬ 2. �® ¢ ¦­  ¤«ï ¨áâ®à¨¨
¬ â¥¬ â¨ª¨ ­¥ á ¬  è å¬ â­ ï § ¤ ç ,   ¯à®¡«¥¬ë, á ­¥© á¢ï§ ­­ë¥. �¤­ 
¨§ ­¨å á¢ï§ ­  á ­ã¬¥à æ¨¥©, ¯à¥¤áâ ¢«¥­¨¥¬ ¨ ä®à¬®© § ¯¨á¨ ¡®«ìè¨å
ç¨á¥«.

� á®ç¨­¥­¨ïå ¬ â¥¬ â¨ª®¢ áà¥¤­¥¢¥ª®¢®£® �®áâ®ª  ¤«ï § ¯¨á¨ æ¥«ëå
ç¨á¥«, ¤à®¡¥© ¨ á¬¥è ­­ëå ç¨á¥«. �à¨¬¥­ï«¨áì ¤¢  ¯®§¨æ¨®­­ë¥ á¨áâ¥¬ë
áç¨á«¥­¨ï: ¤¥áïâ¨ç­ ï ¨ è¥áâ¨¤¥áïâ¥à¨ç­ ï, ¢ ª®â®àëå ¯à¨ § ¯¨á¨ ¡®«ì-
è¨å ç¨á¥« ç¨á«® à §¡¨¢ ¥âáï ­  à §àï¤ë. �à®¡­ë¥ ç áâ¨ ç¨á«  ¨¬¥­ãîâáï
¯® £à¥ç¥áª®¬ã ®¡à §æã £à ¤ãá ¬¨, ¬¨­ãâ ¬¨, á¥ªã­¤ ¬¨ ¨ â. ¤. �«ï æ¥«®©
ç áâ¨ à §àï¤ë ¢ëè¥ ¯¥à¢®£® ¨¬¥­ãîâáï ¯¥à¢ë¬¨, ¢â®àë¬¨, âà¥âì¨¬¨ ¨
â.¤. ý¯®¤­ïâë¬¨þ. �¬¥­­® ¢ â ª®© ä®à¬¥ ¯à¨¢®¤¨âáï ¢¥«¨ç¨­  áã¬¬ë
64-å ç«¥­®¢ ¯à®£à¥áá¨¨ ã  «-�¨àã­¨,  «-� §¨­¨ ¨ ¤àã£¨å.

� ¤¥áïâ¨ç­®© á¨áâ¥¬¥ ®­  § ¯¨áë¢ ¥âáï ¢ ¢¨¤¥ ¤¢ ¤æ â¨ à §àï¤®¢, ¢
è¥áâ¨¤¥áïâ¥à¨ç­®© | ¢ ¢¨¤¥ ¢®á¥¬­ ¤æ â¨ à §àï¤®¢.

�«ï ¢ëç¨á«¥­¨ï ¨áª®¬®© áã¬¬ë  «-� §¨­¨ á®áâ ¢¨« â ¡«¨æã ýã¤¢®-
¥­¨ï ¤¨àå¥¬®¢þ, â.¥. á¯®á®¡ ¢ëç¨á«¥­¨ï ª ª ª®­¥ç­®©, â ª ¨ ¯à®¬¥¦ã-
â®ç­ëå áã¬¬ á®®â¢¥âáâ¢ãîé¨å ®¯à¥¤¥«¥­­ë¬ ª«¥âª ¬ è å¬ â­®© ¤®áª¨,
¯®«ãç ¥¬ëå ¯®á«¥¤®¢ â¥«ì­ë¬ ¢®§¢¥¤¥­¨¥¬ ¢ ª¢ ¤à â ç¨á¥«, à á¯®« £ î-
é¨åáï ¢ ¯à¥¤è¥áâ¢ãîé¨å ª«¥âª å.

� ¯¥à¢®¬ àï¤ã à á¯®« £ îâáï ç¨á« : 1, 2, 22, 23, . . . , 27 = 128.
�â®à®© àï¤ ­ ç¨­ ¥âáï á ç¨á«  256 = 28 ¢ ¤¥¢ïâ®© ª«¥âª¥ ¨ ­ ç¨­ ¥âáï

ç¨á«®¬ 27 · 28 ¨ â.¤.
�®á«¥¤­¥¥ ç¨á«® 8-£® à §àï¤  à á¯®« £ îé¥¥áï ¢ 64-®© ª«¥âª¥, ¥áâì

¨áª®¬ ï áã¬¬ , â.¥. áã¬¬  £¥®¬¥âà¨ç¥áª®© ¯à®£à¥áá¨¨ Sn = anq − a1

q − 1
, £¤¥

n = 64, q = 2.
�à¨­æ¨¯ á®áâ ¢«¥­¨ï â ¡«¨æë  «-� §¨­¨ ­ ¯®¬¨­ ¥â ¯à¨­æ¨¯  àå¨¬¥-

¤®¢áª®© ­ã¬¥à æ¨¨ ¡®«ìè¨å ç¨á¥«, ¨§«®¦¥­­®© ¨¬ ¢ ¥£® ý�á ¬¬¨â¥þ. �
®á­®¢¥ â ¡«¨æë «¥¦ â áâ¥¯¥­¨ ¤¥áïâ¨.

�®£« á­® �àå¨¬¥¤ã, «î¡®¥ ç¨á«® ¬®¦­® § ¯¨á âì á ¯®¬®éìî àï¤®¢
®ªâ ¤.

�¥à¢ãî ®ªâ ¤ã á®áâ ¢«ïîâ ç¨á« : 1, 10, 102, 103, . . . , 107. �¨á«  108,
109, . . . , 1015 á®áâ ¢«ïîâ ¢â®àãî ®ªâ ¤ã. �¨á«® 1016 = 108·2 ¥áâì ¯¥à¢®¥
ç¨á«® âà¥âì¥© ®ªâ ¤ë ¨ â.¤.

� ª¨å àï¤®¢ ¢á¥£® ¢®á¥¬ì. �­¨ á®áâ ¢«ïîâ â ª ­ §ë¢ ¥¬ë© ¯¥à¢ë©
¯¥à¨®¤, ª®â®àë© § ª ­ç¨¢ ¥âáï àï¤®¬ ç¨á¥« ®â 108(108−1) ¤® 108·8. �® â ª®©
¦¥ áå¥¬¥ áâà®ïâáï ®ªâ ¤ë ¢â®à®£® ¯®àï¤ª  ¨ â.¤.

�­ «®£¨ç­ë¬ ®¡à §®¬ ¯®áâà®¥­  â ¡«¨æ  �¯®««®­¨ï (III{II ¢¢. ¤® ­.
í.), ¢ ®á­®¢¥ ª®â®à®© «¥¦¨â â¥âà ¤ , â.¥. 104.

�«-� §¨­¨ ®¡àë¢ ¥â á¢®î áå¥¬ã ­  ¯¥à¢®¬ ¯¥à¨®¤¥.
�«ï ­ £«ï¤­®áâ¨, çâ®¡ë ¬®¦­® ¡ë«® ª®­ªà¥â­® ¯à¥¤áâ ¢¨âì ¢¥«¨ç¨­ã

â®© ®£à®¬­®© áã¬¬ë (¢ á«ãç ¥  «-� §¨­¨ | á¥à¥¡àï­ëå ¬®­¥â | ¤¨à-
å¥¬®¢),  «-� §¨­¨ ¯à¨¡¥£ ¥â ª ®áâà®ã¬­®¬ã ¯à¨¥¬ã: ¯®¤áç¨âë¢ ¥â ª ª®©
â®«é¨­ë ¤®«¦¥­ ¡ëâì á«®© á¥à¥¡à  ¨§ íâ¨å ¬®­¥â, ¥á«¨ ¯®ªàëâì ¨¬ ¢áî
¯®¢¥àå­®áâì §¥¬­®£® è à  ¨«¨ ¥£® ç áâì, â ª ­ §ë¢ ¥¬ãî ý®¡¨â ¥¬ãî ç¥â-
¢¥àâìþ (â®, çâ® £à¥ª¨ ­ §ë¢ «¨ ®©ªã¬¥­®©).

�à®¢¥¤ï ¢ëç¨á«¥­¨ï, ¤«ï ¯®¢¥àå­®áâ¨ ®©ªã¬¥­ë ®­ ¯®«ãç ¥â ¢¥«¨ç¨­ã,
¯à¨¡«¨§¨â¥«ì­® à ¢­ãî ¤¢ã¬ ý¯ «ìæ ¬þ, â.¥. ®ª®«® 4 á¬.
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� «¥¥ ¯®¤áç¨âë¢ ¥âáï ç¨á«® «¥â, ¯®âà¥¡­®¥ ¢« ¤¥«ìæã íâ®© ®£à®¬­®©
áã¬¬ë ¤«ï â®£®, çâ®¡ë ¨áâà â¨âì íâ¨ ¤¥­ì£¨ (¥á«¨ ¢ ¤¥­ì ¤®¢®«ìáâ¢®¢ âìáï
ç¥â¢¥àâìî ¤¨àå¥¬ ).

�¥è¥­¨¥  «-� §¨­¨ ¯à¨¢®¤¨â ¢ ¢¨¤¥ â ¡«¨æë ýæ àáª¨åþ «¥â (¥¤¨­¨æë
¢à¥¬¥­¨, ¯à¨­ïâ ï ¢ ¨­¤¨©áª®©  áâà®­®¬¨¨).

�â® ¯®­ïâ¨¥ á¢ï§ ­® á ¯®­ïâ¨¥¬ ª «ì¯ë, î£¨, ç âãà-î£¨, ý£®¤  ¨ áãâ®ª
�à å¬ëþ ¨ â.¤. ¨ ¢®®¡é¥ ¢®áå®¤¨â ª ¤à¥¢­¥¨­¤¨©áª®© âà ¤¨æ¨¨ ¨§¬¥à¥­¨ï
¢à¥¬¥­¨.

�¥à¥¢®¤ï ýæ àáª¨¥þ £®¤ë ¢ ¨­¤¨©áª¨¥ ý®¡¨å®¤­ë¥þ, á®¤¥à¦ é¨¥ ¯® 360
¤­¥©,  «-� §¨­¨ ¯®«ãç ¥â ¢¥«¨ç¨­ã ¯à®¤®«¦¨â¥«ì­®áâ¨ ¦¨§­¨ ¢« ¤¥«ìæ 
áã¬¬ë: 72 · 1018 ≈ 2 · 1017 ¤­¥©.

�® ¨ â ¡«¨æ , ¨ â¥à¬¨­®«®£¨ï ¢ â¥ªáâ¥ ¯®§¢®«ïîâ ¯à¥¤¯®«®¦¨âì, çâ® ®­
¯à¥¤áâ ¢«ï¥â á®¡®© ¡«¨§ª¨© ª â¥ªáâã ¯¥à¥áª § äà £¬¥­â  ­¥ ¤®è¥¤è¥£® ¤®
­ á âà ªâ â   «-�¨àã­¨ ®¡ ã¤¥«ì­ëå ¢¥á å. �â® ®¡êïá­ï¥â ®¯¥à¨à®¢ ­¨¥
¨­¤¨©áª®© â¥à¬¨­®«®£¨¥©, â.ª.  «-�¨àã­¨ ¯®á¢ïâ¨« ¨­¤¨©áª®© ­ ãª¥ á¢®¥
äã­¤ ¬¥­â «ì­®¥ á®ç¨­¥­¨¥ ý�­¤¨ïþ ¨ æ¥«ë© àï¤ ¤àã£¨å á®ç¨­¥­¨©.

������ �������� ������� � �������������
�������������� ���������� ���������

��������������� �������

�ë¡­¨ª®¢ �.�., � áª®¢ ï �.�.

� á¥à¥¤¨­¥ 50-å £®¤®¢ ¯à®è«®£® ¢¥ª  ¯à®àë¢ ¢ ®¡« áâ¨ ª®á¬¨ç¥áª¨å
â¥å­®«®£¨©, à §à ¡ âë¢ ¥¬ëå ¢ �®¢¥âáª®¬ �®î§¥, ®ª § «áï áâ®«ì §­ ç¨-
â¥«ì­ë¬, çâ® ¯®ï¢¨« áì ¯®âà¥¡­®áâì ¢ ¯®¤£®â®¢ª¥ ¡®«ìè®£® ª®«¨ç¥áâ¢ 
á¯¥æ¨ «¨áâ®¢, £®â®¢ëå ­¥¬¥¤«¥­­® ¢ª«îç¨âìáï ¢ à §à ¡®âªã à¥è¥­¨ï ¯à¨-
ª« ¤­ëå § ¤ ç, âà¥¡ãîé¨å ­¥¬¥¤«¥­­®© â¥å­¨ç¥áª®© à¥ «¨§ æ¨¨.

� íâ¨å ãá«®¢¨ïå «¥£¥­¤ à­ë© �« ¢­ë© �®­áâàãªâ®à �¥à£¥© � ¢«®¢¨ç
�®à®«¥¢ ¯à¨­¨¬ ¥â á¬¥«®¥, å®âï ¢­¥è­¥, ¬®¦¥â ¡ëâì, ¨ ¯ à ¤®ªá «ì­®¥
à¥è¥­¨¥ | ¯®âà¥¡®¢ âì ®â àãª®¢®¤áâ¢  áâà ­ë ¨á¯®«ì§®¢ âì ¤«ï ¡ §®¢®©
¯®¤£®â®¢ª¨ á¯¥æ¨ «¨áâ®¢ ¤ «¥ª® ­¥ á ¬®¥ ¨§¢¥áâ­®¥ ãç¥¡­®¥ § ¢¥¤¥­¨¥ |
�®áª®¢áª¨© �¥á®â¥å­¨ç¥áª¨© ¨­áâ¨âãâ. � § «®áì ¡ë, íâ® à¥è¥­¨¥ ¡ §¨à®-
¢ «®áì â®«ìª® ­  â¥àà¨â®à¨ «ì­ëå á®®¡à ¦¥­¨ïå (���� à á¯®« £ ¥âáï ¢
­¥¯®áà¥¤áâ¢¥­­®© ¡«¨§®áâ¨ ®â ���  ¨ ��� ý�­¥à£¨ïþ).

�¤­ ª® ­  á ¬®¬ ¤¥«¥, ¢ §­ ç¨â¥«ì­®© áâ¥¯¥­¨ ¢ë¡®à �.�. �®à®«¥¢ 
¡ë« ®¡ãá«®¢«¥­ ¤®áâ â®ç­® ¢ëá®ª¨¬ ãà®¢­¥¬ ¯à¥¯®¤ ¢ ­¨ï äã­¤ ¬¥­-
â «ì­ëå ­ ãç­ëå ¤¨áæ¨¯«¨­ ¢ ����, ¨, ¯à¥¦¤¥ ¢á¥£® ¬ â¥¬ â¨ª¨.

�¢â®àë ¢ àï¤¥ à ¡®â [1], [2] à ­¥¥ ãª §ë¢ «¨ ­  â®, çâ® áà¥¤¨ ¯à¥-
¯®¤ ¢ â¥«¥© ���� ¢ 1919{1926 ££. ¡ë«¨ â ª¨¥ §­ ¬¥­¨âë¥ ¬ â¥¬ â¨ª¨
ª ª �.�. �¬¨¤â, �.�. �ã§¨­, �.�. � ¯«ë£¨­,   ªãàá ä¨§¨ª¨ ç¨â «
�.�. �®ää¥. �® ªãàáã �.�. �ã§¨­  ¢¥«¨ ¯à ªâ¨ç¥áª¨¥ § ­ïâ¨ï ¤«ï áâã-
¤¥­â®¢.

� 1943 £®¤ã ª ä¥¤àã ¢ëáè¥© ¬ â¥¬ â¨ª¨ ¢®§£« ¢¨« ®¤¨­ ¨§ «ãçè¨å
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®â¥ç¥áâ¢¥­­ëå £¥®¬¥âà®¢ �¨ª®« © �« ¤¨¬¨à®¢¨ç �ä¨¬®¢, á®§¤ ¢è¨© ­ 
ª ä¥¤à¥ á¨«ì­ë© ¯¥¤ £®£¨ç¥áª¨© ª®««¥ªâ¨¢, £¤¥ áà¥¤¨ ¯à¥¯®¤ ¢ â¥«¥©
¡ë«¨ â ª¨¥ ¬ â¥¬ â¨ª¨ ª ª �.�. �ãªá,  ¢â®à ¨§¢¥áâ­®£® § ¤ ç­¨ª  ¯®
 ­ «¨â¨ç¥áª®© £¥®¬¥âà¨¨ �.�. �«¥â¥­¨ª ¨ ¤àã£¨¥.

15 ¬ àâ  1959 £®¤  ¡ë«® ¯à¨­ïâ® à¥è¥­¨¥ ® á®§¤ ­¨¨ ¢ ���� ä -
ªã«ìâ¥â  í«¥ªâà®­¨ª¨ ¨ áç¥â­®-à¥è îé¥© â¥å­¨ª¨. � ¯à¨ª §¥ ¯® ����
ü236 ®â 11  ¯à¥«ï 1959 £®¤  ¢ á¢ï§¨ á ®à£ ­¨§ æ¨¥© íâ®£® ä ªã«ìâ¥â  ¡ë«®
á®§¤ ­® �¥â®¤¨ç¥áª®¥ á®¢¥é ­¨¥, ®¤­¨¬ ¨§ ç«¥­®¢ ª®â®à®£® ¡ë« �.�. �ä¨-
¬®¢.

�â®â ®à£ ­ ¤®«¦¥­ ¡ë« ¯à®¢¥áâ¨  ­ «¨§ ­¥®¡å®¤¨¬ëå ¤«ï ¡ã¤ãé¨å á¯¥-
æ¨ «¨áâ®¢ ãç¥¡­ëå ¤¨áæ¨¯«¨­ ¨ à §à ¡®â âì ª à¤¨­ «ì­® ­®¢ë¥ ãç¥¡­ë¥
¯« ­ë.

�® ¨­¨æ¨ â¨¢¥ �.�. �®à®«¥¢  ¤«ï à ¡®âë ­  íâ®¬ ä ªã«ìâ¥â¥ ¡ë«¨
¯à¨£« è¥­ë ãç¥­ë¥-¯à ªâ¨ª¨ ¨§ ��� ý�­¥à£¨ïþ, ¨¬¥îé¨¥ ®á­®¢ â¥«ì-
­ë© ®¯ëâ à ¡®âë ¢ ª®á¬¨ç¥áª®© ®âà á«¨, ª®â®àë¥ ¯® ¥£® ­ áâ®ï­¨î ¢®§-
£« ¢¨«¨ â ª¦¥ ®á­®¢­ë¥ ª ä¥¤àë ä ªã«ìâ¥â . �.�. �ä¨¬®¢ ¢ íâ® ¢à¥¬ï
®ª®­ç â¥«ì­® ¯¥à¥å®¤¨â ­  à ¡®âã ¢ ��� ¨¬. �.�. �®¬®­®á®¢ .

� ���� ¯¥à¥å®¤­ë© ¯¥à¨®¤ ª ­ ç «ã 1963 £®¤  § ª ­ç¨¢ ¥âáï. �«ï
àãª®¢®¤áâ¢  ª ä¥¤à®© ¢ëáè¥© ¬ â¥¬ â¨ª¨ ¯à¨£« è ¥âáï �«¥ªá ­¤à � -
á¨«ì¥¢¨ç �ä¨¬®¢, â®«ìª® çâ® § é¨â¨¢è¨© ¤®ªâ®àáªãî ¤¨áá¥àâ æ¨î ¯®
â¥¬¥ ý�áá«¥¤®¢ ­¨ï ¯® ®¡é¨¬ «¨­¥©­ë¬ ¬¥â®¤ ¬ áã¬¬¨à®¢ ­¨ï àï¤®¢
�ãàì¥þ. � ®ªâï¡àï 1965 £®¤  ¯® ­®ï¡àì 1967 £®¤  ®­ ­ å®¤¨«áï ­  ¯®áâã
¤¥ª ­  ä ªã«ìâ¥â .

�  àå¨¢¥ ���� (­ë­¥ �®áª®¢áª®£® £®áã¤ àáâ¢¥­­®£® ã­¨¢¥àá¨â¥â 
«¥á ) åà ­¨«®áì «¨ç­®¥ ¤¥«® �«¥ªá ­¤à  � á¨«ì¥¢¨ç , ¤ ­­ë¥ ª®â®à®£®
£®¢®àïâ ®¡ ¨­â¥à¥á­®© áã¤ì¡¥ ç¥«®¢¥ª , ¯à®è¥¤è¥£® ¯ãâì ®â à ¡®ç¥£® ¤®
� á«ã¦¥­­®£® ¤¥ïâ¥«ï ­ ãª¨ �����, ¯à®ä¥áá®à .

�.�. �ä¨¬®¢ à®¤¨«áï ¢ 1924 £®¤ã ¢ á¥«¥ � ã¬®¢® �ãâãà«¨­áª®£® à ©®­ 
�®àìª®¢áª®© ®¡« áâ¨. � ¡®â « á«¥á à¥¬ ­  �®àìª®¢áª®¬  ¢â®¬®¡¨«ì­®¬ § -
¢®¤¥, § â¥¬ ¢ 1942 £®¤ã ¯®¯ « ­  äà®­â. �®á«¥ âï¦¥«®£® à ­¥­¨ï ¢¥à­ã«áï
­  § ¢®¤ ¨, ®ª®­ç¨¢ ¢ 1951 £®¤ã �®àìª®¢áª¨© £®áã¤ àáâ¢¥­­ë© ã­¨¢¥àá¨â¥â,
¯à¥¯®¤ ¢ « ¬ â¥¬ â¨ªã ¢ à §«¨ç­ëå èª®« å ¨ ��� å áâà ­ë.

� å®¤ïáì ­  ¯®áâã ¤¥ª ­  ä ªã«ìâ¥â , �.�. �ä¨¬®¢ ¯à¥¤¯à¨­ï« àï¤
è £®¢ ¯® ¬®¤¥à­¨§ æ¨¨ ¯à®£à ¬¬ë ¯à¥¯®¤ ¢ ­¨ï ¬ â¥¬ â¨ç¥áª¨å ªãàá®¢.
�«ï àï¤  á¯¥æ¨ «ì­®áâ¥© ¡ë«¨ ¢¢¥¤¥­ë ãç¥¡­ë¥ ¯à®£à ¬¬ë, ¯à¥¤ãá¬ â-
à¨¢ îé¨¥ ¨§ãç¥­¨¥ â ª¨å ¬ â¥¬ â¨ç¥áª¨å ¤¨áæ¨¯«¨­ ª ª ¬ â¥¬ â¨ç¥áª ï
«®£¨ª , â¥®à¨ï  «£®à¨â¬®¢, â¥®à¨ï £à ä®¢, â¥®à¨ï ¬ â¥¬ â¨ç¥áª®£® ¯à®-
£à ¬¬¨à®¢ ­¨ï. � ¤® áª § âì, çâ® á¤¥« ­® íâ® ¡ë«® ¢¥áì¬  á¢®¥¢à¥¬¥­­®.
�¥§ ¯®¤®¡­®© ®à£ ­¨§ æ¨¨ ªãàá®¢ ¢àï¤ «¨ ã¤ «®áì ¡ë à¥è¨âì ¯à®¡«¥¬ã
¯à¥¯®¤ ¢ ­¨ï í«¥¬¥­â®¢  «£®à¨â¬¨§ æ¨¨ ¯à®æ¥áá®¢ ¯à®¥ªâ¨à®¢ ­¨ï ¨ â¥å-
­¨ç¥áª®£® ¬®¤¥«¨à®¢ ­¨ï. �­ ç¨â¥«ì­®¥ ¢­¨¬ ­¨¥ ¡ë«® ã¤¥«¥­® à¥ «¨§ -
æ¨¨ ¯« ­  ª®¬¯«¥ªá­®£® ¢­¥¤à¥­¨ï ��� ¢ ãç¥¡­ë© ¯à®æ¥áá.

�¯¨á®ª «¨â¥à âãàë
1. �ë¡­¨ª®¢ �.�., � áª®¢ ï �.�. � ¯à¨ª« ¤­ëå ¨áá«¥¤®¢ ­¨ïå ¨§¢¥áâ­ëå

ãç¥­ëå-¬ â¥¬ â¨ª®¢ (�ã§¨­  �.�., �¬¨¤â  �.�., � ¯«ë£¨­  �.�., �ä¨-
¬®¢  �.�. ¨ ¤à.) ¢ ¯¥à¨®¤ ¨å à ¡®âë ¢ �®áª®¢áª®¬ «¥á®â¥å­¨ç¥áª®¬ ¨­áâ¨âãâ¥
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// � á¡. à ¡®â �¥¦¤ã­ à®¤­®© ­ ãç­®© ª®­ä¥à¥­æ¨¨ ý�à®¡«¥¬ë ¨áâ®à¨ª®-
­ ãç­ëå ¨áá«¥¤®¢ ­¨© ¢ ¬ â¥¬ â¨ª¥ ¨ ¬ â¥¬ â¨ç¥áª®¬ ®¡à §®¢ ­¨¨þ, { �¥à¬ì,
7{9 á¥­âï¡àï 2007£. { á.104{110.

2. �ë¡­¨ª®¢ �.�., � áª®¢ ï �.�. �«¥¬¥­âë ¨áâ®à¨¨ ¬ â¥¬ â¨ª¨ ¢ ãç¥¡­ëå ªãà-
á å. �¥£¨®­ «ì­ë©  á¯¥ªâ // � á¡. à ¡®â �á¥à®áá¨©áª®© ­ ãç­®© ª®­ä¥à¥­æ¨¨
ý�ã¬ ­¨â à¨§ æ¨ï áà¥¤­¥£® ¨ ¢ëáè¥£® ¬ â¥¬ â¨ç¥áª®£® ®¡à §®¢ ­¨ï: ¬¥â®¤®-
«®£¨ï, â¥®à¨ï ¨ ¯à ªâ¨ª , ç.2, { � à ­áª, 2002 { á. 210{213.

� ������� ������������� �������� � �������
�������� � �����

�¬¨à­®¢  �.�.

�¥à¤¨­ ­¤ �®â«¨¡ �¨­¤¨­£ (1806{1885) ¡ë« ¯¥à¢ë¬ ¥¢à®¯¥©áª¨¬ ¬ -
â¥¬ â¨ª®¬, ¯à®¤®«¦¨¢è¨¬ ¨áá«¥¤®¢ ­¨ï �.�. � ãáá  ¯® ¤¨ää¥à¥­æ¨ «ì-
­®© £¥®¬¥âà¨¨ ¯®¢¥àå­®áâ¥© ¨ ­ ç ¢è¨¬ ¨§ãç¥­¨¥ ¨§£¨¡ ­¨ï ¯®¢¥àå­®á-
â¥© ¨ ãá«®¢¨© ­ «®¦¨¬®áâ¨ ®¤­®© ¯®¢¥àå­®áâ¨ ­  ¤àã£ãî. �¦¥ ¢ á¢®¥©
¯¥à¢®© à ¡®â¥ ý� ¬¥ç ­¨ï ® à §¢¥àâë¢ ­¨¨ ªà¨¢ëå «¨­¨©, ¯à¨­ ¤«¥¦ -
é¨å ¯®¢¥àå­®áâï¬þ (ýBemerkungen �uber die Abwicklung krummer Linien von
Fl�achenþ // Journal f�ur Math., 1830), ¯®ï¢¨¢è¥©áï ¯à ªâ¨ç¥áª¨ áà §ã ¯®á«¥
à ¡®âë � ãáá  1828 £., ¬®«®¤®© �¨­¤¨­£ ¢¢®¤¨â ­®¢®¥ ¨ æ¥­­®¥ ¯®­ïâ¨¥,
ª®â®à®¥ �ì¥à �áá¨ ­ �®­­¥ ¢ 1848 £. ­ §¢ « £¥®¤¥§¨ç¥áª®© ªà¨¢¨§­®© ¯®-
¢¥àå­®áâ¨.

�¨­¤¨­£, à áá¬ âà¨¢ ï ¯à®¥ªæ¨î ¢¥ªâ®à  ªà¨¢¨§­ë ­  ª á â¥«ì­ãî
¯«®áª®áâì, ¤®ª §ë¢ ¥â, çâ® íâ  ¢¥«¨ç¨­  ¯à¨­ ¤«¥¦¨â ¢­ãâà¥­­¥© £¥®-
¬¥âà¨¨ ¯®¢¥àå­®áâ¨, ¯®áª®«ìªã ¥¥ ¬®¦­® ¢ëà §¨âì ç¥à¥§ ª®íää¨æ¨¥­âë
¯¥à¢®© ¤¨ää¥à¥­æ¨ «ì­®© ä®à¬ë ¯®¢¥àå­®áâ¨ E, F, G ¨ ¨å ¯à®¨§¢®¤­ë¥
¯¥à¢®£® ¯®àï¤ª . � £¥®¤¥§¨ç¥áª®© ªà¨¢¨§­¥ �¨­¤¨­£ ¯à¨è¥« ¯à¨ à¥è¥-
­¨¨ § ¤ ç¨ ® ­ å®¦¤¥­¨¨ ­  ¯®¢¥àå­®áâ¨ ªà âç ©è¥© ªà¨¢®©, ®å¢ âë¢ -
îé¥© ¤ ­­ãî ¯«®é ¤ì. �â®¬ã ¢®¯à®áã ¯®á¢ïé¥­ ¥£® ¬¥¬ã à ý� ªà¨¢ëå
ªà âç ©è¥£® ¯¥à¨¬¥âà  ­  ªà¨¢®© ¯®¢¥àå­®áâ¨þ, â ª¦¥ ®¯ã¡«¨ª®¢ ­­ë©
¢ ¦ãà­ «¥ �à¥««ï ¢ 1830. � ¢ 1837 £. ¢ ý�®ª § â¥«ìáâ¢¥ ®¤­®© £¥®¬¥âà¨-
ç¥áª®© â¥®à¥¬ëþ �¨­¤¨­£ ¯à¥¤«®¦¨« ¨­â¥à¥á­ãî £¥®¬¥âà¨ç¥áªãî ¨­â¥à-
¯à¥â æ¨î £¥®¤¥§¨ç¥áª®© ªà¨¢¨§­ë. �­ ¯®ª § «, çâ® ¥¥ ¬®¦­® ®¯à¥¤¥«¨âì
ª ª ªà¨¢¨§­ã ¯«®áª®© ªà¨¢®©, ¯®«ãç îé¥©áï ¨§ ¤ ­­®©, ¥á«¨ ­  ¯«®áª®áâì
­ «®¦¨âì à §¢¥àâë¢ îéãîáï ¯®¢¥àå­®áâì, ª®â®à ï ï¢«ï¥âáï ®£¨¡ îé¥©
á¥¬¥©áâ¢  ¯«®áª®áâ¥©, ª á îé¨åáï ¯®¢¥àå­®áâ¨ ¢ â®çª å ¤ ­­®© ªà¨¢®©.

� à ¡®â å 1838{40 ££. �¨­¤¨­£ ¯ã¡«¨ªã¥â á¢®¨ ¢ ¦­¥©è¨¥ à¥§ã«ìâ âë
¯® ¯à®¡«¥¬¥ ¨§£¨¡ ­¨ï ¯®¢¥àå­®áâ¥©: ®­ ¢ë¢®¤¨â ®ª®­ç â¥«ì­ë¥ ãá«®¢¨ï,
¯à¨ ª®â®àëå ¤ ­­ ï ¯®¢¥àå­®áâì ¬®¦¥â ¡ëâì ¨§£¨¡ ­¨¥¬ ­¥ª®â®à®© ¤àã-
£®© ¯®¢¥àå­®áâ¨ | ãá«®¢¨ï íª¢¨¢ «¥­â­®áâ¨ ¯¥à¢ëå ¤¢ãå ¤¨ää¥à¥­æ¨ «ì-
­ëå ª¢ ¤à â¨ç­ëå ä®à¬ íâ¨å ¯®¢¥àå­®áâ¥©.. �¤­ ª® ®­ ã¯ãáâ¨« ¢®§¬®¦-
­®áâì ®á®¡®£® à¥è¥­¨ï ãà ¢­¥­¨ï ¢ ¯®«­ëå ¤¨ää¥à¥­æ¨ « å ¨ ¥£® âà¥-
¡®¢ ­¨ï ®ª § «¨áì ¨§«¨è­¥ áâà®£¨¬¨. �â®â ¯à®¡¥« ¡ë« ¨á¯à ¢«¥­ �®­­¥
ç¥à¥§ 25 «¥â.
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�® �à ­æ¨¨ ¨­â¥à¥á ª ¤¨ää¥à¥­æ¨ «ì­®© £¥®¬¥âà¨¨ ¯®¢¥àå­®áâ¥© ¢®§-
­¨ª ¯®á«¥ â®£®, ª ª �®§¥ä �¨ã¢¨««ì (1809{1882) ¯à¨¢«¥ª ¢­¨¬ ­¨¥ á¢®¨å
ãç¥­¨ª®¢ ª íâ®© â¥¬ â¨ª¥. � ¨¡®«¥¥ ãá¯¥è­® ¢®¯à®á ¬¨ ¨§£¨¡ ­¨ï ¯®¢¥àå-
­®áâ¥© § ­¨¬ «áï �áá¨ ­ �®­­¥.

�à ¤¨æ¨®­­® ¢ ¨áâ®à¨ª®-¬ â¥¬ â¨ç¥áª®© «¨â¥à âãà¥ ®â¬¥ç ¥âáï, çâ®
äà ­æã§áª¨¥ £¥®¬¥âàë ªàã£  �¨ã¢¨««ï, ¤ ¦¥ ¯®¢â®àïï ¨­®£¤  à¥§ã«ìâ âë
�¨­¤¨­£ , ®¡ëç­® ­¥ æ¨â¨à®¢ «¨ ¥£®, ®¤­ ª® ­ ¬ ¯à¥¤áâ ¢«ï¥âáï íâ® ­¥
á®¢á¥¬ á¯à ¢¥¤«¨¢ë¬. � á¢®¥© ¯¥à¢®© ¡®«ìè®© à ¡®â¥ ý�¥¬ã à ¯® ®¡é¥©
â¥®à¨¨ ¯®¢¥àå­®áâ¥©þ (1848) �®­­¥, ¯®á«¥ ¤®ª § â¥«ìáâ¢  â¥®à¥¬ë ® £¥®-
¤¥§¨ç¥áª®© ªà¨¢¨§­¥, ¯¨è¥â, çâ® íâ  â¥®à¥¬  ­¥ ­®¢  ¨ ¨§¢¥áâ­  ­  ¯à®âï-
¦¥­¨¨ ¤®áâ â®ç­® ¤®«£®£® ¢à¥¬¥­¨, ¢ ç áâ­®áâ¨, ¥¥ ¬®¦­® ­ ©â¨ ¢ ¯¥à¢ëå
­®¬¥à å ¦ãà­ «  �à¥««¥. � á¢®¨å ¡®«¥¥ ¯®§¤­¨å à ¡®â å �®­­¥ ï¢­® ãª -
§ë¢ ¥â, çâ® �¨­¤¨­£ ¡ë« ®¤­¨¬ ¨§ ®á­®¢®¯®«®¦­¨ª®¢ íâ®£® ­ ¯à ¢«¥­¨ï
¤¨ää¥à¥­æ¨ «ì­®© £¥®¬¥âà¨¨.

� ¤®ª« ¤¥ ¡ã¤¥â ¯®¤à®¡­® ¨§«®¦¥­®, ª ª¨¬ ®¡à §®¬ �®­­¥ ¯®¤®è¥« ª
¯®­ïâ¨î £¥®¤¥§¨ç¥áª®© ªà¨¢¨§­ë ¨ ¯à®¢¥¤¥­ áà ¢­¨â¥«ì­ë©  ­ «¨§ ¬¥â®-
¤®¢ �¨­¤¨­£  ¨ �®­­¥.

������� �������� ��������� ������
������������ � ������������� ����

� à á®¢  �.�.
�à«®¢áª¨© £®áã¤ àáâ¢¥­­ë© ¨­áâ¨âãâ íª®­®¬¨ª¨ ¨ â®à£®¢«¨

£.�à¥«, ã«. �¥â ««ãà£®¢ ¤.52, ª¢.48
� ¯¥à¥å®¤®¬ ®â¥ç¥áâ¢¥­­®© íª®­®¬¨ª¨ ­  àë­®ç­ë¥ ®â­®è¥­¨ï à®«ì

áâ®å áâ¨ç¥áª¨å ¬¥â®¤®¢ ¢ ¯à®æ¥áá¥ ®à£ ­¨§ æ¨¨ íää¥ªâ¨¢­®© íª®­®¬¨ç¥á-
ª®© ¤¥ïâ¥«ì­®áâ¨ ¬­®£®ªà â­® ¢®§à áâ ¥â, ¯®áª®«ìªã ¢ ãá«®¢¨ïå àë­ª 
¯à¥¤¯à¨­¨¬ â¥«ï ­¥®¡å®¤¨¬® á ¬®áâ®ïâ¥«ì­® ¯à¨­¨¬ âì à¥è¥­¨ï ¢ ãá«®-
¢¨ïå ­¥®¯à¥¤¥«¥­­®áâ¨ ¨ ­¥¯®«­®âë ¨­ä®à¬ æ¨¨ ®¡  ­ «¨§¨àã¥¬®¬ ¯à®-
æ¥áá¥, ¤¥« âì ®¡®á­®¢ ­­ë© ¢ë¡®à.

� ç «® ¯à¨¬¥­¥­¨ï áâ®å áâ¨ç¥áª®© ¬ â¥¬ â¨ª¨ ¤«ï à¥è¥­¨ï íª®­®¬¨-
ç¥áª¨å ¯à®¡«¥¬ ®â­®áïâ ª à ¡®â ¬ �. � è¥«ì¥ (1900£.), ª®â®àë© ¯à¥¤«®-
¦¨« à áá¬ âà¨¢ âì í¢®«îæ¨î áâ®¨¬®áâ¨  ªæ¨© ­  � à¨¦áª®¬ àë­ª¥ ª ª
á«ãç ©­ë© ¯à®æ¥áá. �®«ìè¨­áâ¢® ¢¥à®ïâ­®áâ­ëå ¬¥â®¤®¢ ¤®«£®¥ ¢à¥¬ï
¨á¯®«ì§®¢ «®áì, ¢ ®á­®¢­®¬, ¯à¨ ¨áá«¥¤®¢ ­¨ïå ¢ ®¡« áâ¨ â¥®à¥â¨ç¥áª®©
ä¨§¨ª¨. �¨èì ¢ 40-å £®¤ å �� ¢¥ª  áâ®å áâ¨ç¥áª ï ¬ â¥¬ â¨ª  ¢­®¢ì
áâ «  ¯à¨¬¥­ïâìáï ¢ íª®­®¬¨ª¥ ¨ ä¨­ ­á®¢ëå ¢ëç¨á«¥­¨ïå.

� ª ¢ 1947 £®¤ã �¦®­ ä®­ �¥©¬ ­ ¨ �. �®à£¥­èâ¥à­ ¯®¯ëâ «¨áì ä®à-
¬ «¨§®¢ âì ­¥ª®â®àë¥ í«¥¬¥­âë ¤¥ïâ¥«ì­®áâ¨ ç¥«®¢¥ª  ¯à¨ ¯à¨­ïâ¨¨ íª®-
­®¬¨ç¥áª¨å à¥è¥­¨© ¢ ãá«®¢¨ïå ­¥®¯à¥¤¥«¥­­®áâ¨ ¨ áä®à¬ã«¨à®¢ âì  ª-
á¨®¬ë à æ¨®­ «ì­®£® ¯®¢¥¤¥­¨ï ç¥«®¢¥ª . � ª ç¥áâ¢¥ ªà¨â¥à¨ï à æ¨®-
­ «ì­®áâ¨ ¯®¢¥¤¥­¨ï íª®­®¬¨ç¥áª®£® áã¡ê¥ªâ  ®­¨ ¯à¥¤«®¦¨«¨ ¨á¯®«ì§®-
¢ âì ¬ ªá¨¬¨§ æ¨î ®¦¨¤ ¥¬®© ¯®«¥§­®áâ¨. �¥á¬®âàï ­  ¡ãà­ãî ªà¨â¨ªã
¢  ¤à¥á ¤ ­­®© ¬®¤¥«¨ ¨ ®ç¥­ì á¥àì¥§­ë¥ ®£à ­¨ç¥­¨ï ¢ ¯à¨¬¥­¥­¨¨, ®­ 
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¨á¯®«ì§ã¥âáï ¤® á¨å ¯®à.
�­ «¨§ ¨áâ®à¨ç¥áª®£® ®¯ëâ  ®à£ ­¨§ æ¨¨ à®áá¨©áª®£® íª®­®¬¨ç¥áª®£®

®¡à §®¢ ­¨ï, ¯®ª §ë¢ ¥â, çâ® ã¦¥ ¬¥â®¤¨áâë ¤®à¥¢®«îæ¨®­­®© �®áá¨¨
�.� �¥ªà á®¢, �.�. �®¢®á¨«ìæ¥¢ ®â¬¥ç «¨, çâ® á®¤¥à¦ ­¨¥ ªãàá  ¬ -
â¥¬ â¨ª¨ ¤«ï íª®­®¬¨ç¥áª®£® ­ ¯à ¢«¥­¨ï ¤®«¦­® áâà®¨âìáï á ãç¥â®¬
¥£® á¯¥æ¨ä¨ª¨ ¢ ¯« ­¥ ãá¨«¥­¨ï ¯à¨ª« ¤­®£®  á¯¥ªâ  ®¡ãç¥­¨ï. �¥®à¨î
¢¥à®ïâ­®áâ¥©, ¬ â¥¬ â¨ç¥áªãî áâ â¨áâ¨ªã ¨ ª®¬¡¨­ â®à¨ªã, ®­¨ ­ §ë-
¢ «¨ ­ ¨¡®«¥¥ ¢ ¦­ë¬¨ ¤«ï íª®­®¬¨áâ®¢ à §¤¥« ¬¨, ®á­®¢®© ¬ â¥¬ â¨ª®-
áâ â¨áâ¨ç¥áª®£® ¬¨à®¢®§§à¥­¨ï, ­  ª®â®à®¬ ¯®ª®¨âáï ®¡è¨à­ ï £àã¯¯ 
­ ãª, ¢ â®¬ ç¨á«¥ ¨ íª®­®¬¨ç¥áª ï.

�¤­¨¬ ¨§ ¯¥à¢ëå ¯®á®¡¨© ¯® ¢ëáè¥© ¬ â¥¬ â¨ª¥, à¥ª®¬¥­¤®¢ ­­ëå
¤«ï íª®­®¬¨ç¥áª¨å ¢ã§®¢, ¡ë« ãç¥¡­¨ª �.�. �ã¢®à®¢  ý�à âª¨© ªãàá ¢ëá-
è¥© ¬ â¥¬ â¨ª¨þ, ¨§¤ ­­ë© ¢ 1961 £®¤ã. �ç¥¡­ë© ¬ â¥à¨ « à §¤¥«  â¥®-
à¨ï ¢¥à®ïâ­®áâ¥© §¤¥áì ¨§«®¦¥­ ¯à®áâë¬, ¤®áâã¯­ë¬ ï§ëª®¬, ¨««îáâà¨-
àã¥âáï ¯à¨¬¥à ¬¨ á ¯®¤à®¡­ë¬ à¥è¥­¨¥¬ ¨ ®â«¨ç ¥âáï ®â á®®â¢¥âáâ¢ãî-
é¨å ãç¥¡­¨ª®¢ ¤«ï â¥å­¨ç¥áª¨å ¢ã§®¢ â®«ìª® ã¯à®é¥­­®© ä®à¬®© ¨§«®-
¦¥­¨ï :®âáãâáâ¢¨¥¬ ¤®ª § â¥«ìáâ¢  àï¤  â¥®à¥¬ ¨ ¨á¯®«ì§®¢ ­¨¥¬ ¡®«¥¥
¯à®áâ®£® ¬ â¥¬ â¨ç¥áª®£®  ¯¯ à â .

�®«ìè¨­áâ¢® ãç¥¡­ëå ¯®á®¡¨© ¯® â¥®à¨¨ ¢¥à®ïâ­®áâ¥© ¤«ï áâã¤¥­â®¢
íª®­®¬¨ç¥áª¨å á¯¥æ¨ «ì­®áâ¥© ¢ã§®¢ ­ ç «¨ ¨§¤ ¢ âì ¢ 70-¥{80-¥ £®¤ë.
� ®¡é¨¬ ­¥¤®áâ âª ¬ ãç¥¡­¨ª®¢, ¢ë¯ãé¥­­ëå ¤® 1990 £®¤  á â®çª¨ §à¥-
­¨ï á®¢à¥¬¥­­ëå âà¥¡®¢ ­¨© ª ¬ â¥¬ â¨ç¥áª®© ¯®¤£®â®¢ª¥ á¯¥æ¨ «¨áâ®¢
¢ áä¥à¥ íª®­®¬¨ª¨ ¨ ã¯à ¢«¥­¨ï ¬®¦­® ®â­¥áâ¨ á«¥¤ãîé¨¥ ¬®¬¥­âë: ¢
ãç¥¡­®¬ ¬ â¥à¨ «¥ ®âáãâáâ¢ãîâ â¥¬ë, ¨¬¥îé¨¥ ç¥âª® ¢ëà ¦¥­­ãî ¯à®-
ä¥áá¨®­ «ì­ãî ­ ¯à ¢«¥­­®áâì; ­¥ à áªàë¢ ¥âáï íª®­®¬¨ç¥áª¨© á¬ëá«
¡ §®¢ëå ¯®­ïâ¨© â¥®à¨¨ ¢¥à®ïâ­®áâ¥©; ­¥§­ ç¨â¥«ì­® ç¨á«® ¯à¨ª« ¤­ëå
§ ¤ ç, ¢ ª®â®àëå âà¥¡ã¥âáï ¯à®¢®¤¨âì ¨­â¥à¯à¥â æ¨î ¯®«ãç¥­­®£® à¥§ã«ì-
â â . �à¨ ¯« ­®¢®-à á¯à¥¤¥«¨â¥«ì­®© á¨áâ¥¬¥ å®§ï©áâ¢®¢ ­¨ï â ª®© ¯®¤-
å®¤ ¡ë« ¢¯®«­¥ ¯à ¢®¬¥à­ë¬ ¨ ãáâà ¨¢ « ª ª ¯¥¤ £®£®¢, â ª ¨ ®¡ãç ¥¬ëå,
­® ¥£® ­¥«ì§ï áç¨â âì ¯à¨¥¬«¥¬ë¬ ¯à¨¬¥­¨â¥«ì­® ª àë­®ç­®© íª®­®¬¨ª¥.

�¥á¬®âàï ­   ªâã «ì­®áâì ¯à¨¬¥­¥­¨ï áâ®å áâ¨ç¥áª¨å ¬¥â®¤®¢ ¢ ä¨-
­ ­á®¢®-íª®­®¬¨ç¥áª¨å ¨áá«¥¤®¢ ­¨ïå, ¢ ­ áâ®ïé¥¥ ¢à¥¬ï ãç¥¡­ ï «¨â¥-
à âãà  ¯® íâ®© â¥¬¥ ­  àãááª®¬ ï§ëª¥ ¯à ªâ¨ç¥áª¨ ®âáãâáâ¢ã¥â | «¨èì
­¥¬­®£® ¢­¨¬ ­¨ï íâ¨¬ ¢®¯à®á ¬ ã¤¥«¥­® ¢ ãç¥¡­ëå ¯®á®¡¨ïå �.�. � -
«ëå¨­  ý� â¥¬ â¨ª  ¢ íª®­®¬¨ª¥þ, ý�¨­ ­á®¢ ï ¬ â¥¬ â¨ª þ. �â ¨§¤ ­-
­ëå à ­¥¥ ª­¨£ íâ¨ ¯®á®¡¨ï ®â«¨ç îâáï ¡®«¥¥ ¢ëà ¦¥­­®© ¯à ªâ¨ç¥áª®©
­ ¯à ¢«¥­­®áâìî ¨§«®¦¥­¨ï ªãàá . �¯à¥¤¥«ï¥¬ë¥ ¯®­ïâ¨ï ç é¥ ¨««îáâ-
à¨àãîâáï ¯à¨«®¦¥­¨ï¬¨ ¨§ íª®­®¬¨ª¨, ä¨­ ­á®¢, ã¯à ¢«¥­¨ï.� ãç¥¡­ë©
¬ â¥à¨ « ¢ª«îç¥­ë ¯à¨­æ¨¯¨ «ì­® ­®¢ë¥ à §¤¥«ë, á¢ï§ ­­ë¥ á ®¯à¥¤¥«¥-
­¨¥¬ ¨ ª®«¨ç¥áâ¢¥­­®© ®æ¥­ª®© à¨áª , ¯à¨­ïâ¨¥¬ à¥è¥­¨ï ¢ ãá«®¢¨ïå ­¥-
®¯à¥¤¥«¥­­®áâ¨,   â ª¦¥ áâ â¨áâ¨ç¥áª¨¬¨ ¬¥â®¤ ¬¨  ­ «¨§  ä¨­ ­á®¢®£®
à¨áª  ­  ¯à¨¬¥à¥ ¢ë¡®à  ®¯â¨¬ «ì­®© áâàãªâãàë ¯®àâä¥«ï ¨­¢¥áâ¨æ¨©.
�®­®£à ä¨ï �.�. �¥«ì­¨ª®¢  ý�¨­ ­á®¢ë¥ àë­ª¨: áâ®å áâ¨ç¥áª¨©  ­ -
«¨§ ¨ à áç¥â ¯à®¨§¢®¤­ëå æ¥­­ëå ¡ã¬ £þ  ¤à¥á®¢ ­  ¬ â¥¬ â¨ª ¬, ¯à¨¬¥-
­ïîé¨¬ áâ®å áâ¨ç¥áª¨¥ ¬¥â®¤ë ¢ ä¨­ ­á®¢®© ¨­¦¥­¥à¨¨, ¨ á«®¦­ë ¤«ï
¢®á¯à¨ïâ¨ï áâã¤¥­â ¬¨ íª®­®¬¨ç¥áª¨å á¯¥æ¨ «ì­®áâ¥©.

� ª¨¬ ®¡à §®¬, ¢ á¢ï§¨ á ®âáãâáâ¢¨¥¬ ãç¥¡­®-¬¥â®¤¨ç¥áª®© «¨â¥à -
âãàë, ®â¢¥ç îé¥© á®æ¨ «ì­®¬ã § ª §ã ®¡é¥áâ¢  ª áâ®å áâ¨ç¥áª®© ¯®¤-
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£®â®¢ª¥ á¯¥æ¨ «¨áâ®¢ íª®­®¬¨ç¥áª®£® ¯à®ä¨«ï, ®á­®¢­ë¬ ­ ¯à ¢«¥­¨¥¬
à §¢¨â¨ï á®¢à¥¬¥­­®© ¬¥â®¤¨ª¨ ¯à¥¯®¤ ¢ ­¨ï â¥®à¨¨ ¢¥à®ïâ­®áâ¥© ¢ íª®-
­®¬¨ç¥áª®¬ ¢ã§¥, áâ ­®¢¨âáï á ¬®áâ®ïâ¥«ì­ ï à §à ¡®âª  ¯à¥¯®¤ ¢ â¥-
«ï¬¨ ª ä¥¤à ¬ â¥¬ â¨ª¨ ãç¥¡­®-¬¥â®¤¨ç¥áª®£® ª®¬¯«¥ªá , ®¡¥á¯¥ç¨¢ -
îé¥£® ãá¨«¥­¨¥ ¯à¨ª« ¤­®© ­ ¯à ¢«¥­­®áâ¨ ¯à¥¯®¤ ¢ ­¨ï, á®¡«î¤¥­¨¥
¯à¨­æ¨¯  ­ ãç­®áâ¨ ¨ á¨áâ¥¬­®áâ¨, ãç¨âë¢ îé¥£® ¯á¨å®«®£¨ç¥áª¨¥ ®á®-
¡¥­­®áâ¨ áâã¤¥­â®¢ ¨ ­ ¯à ¢«¥­­ë© ­  ¢ëà ¡®âªã ã áâã¤¥­â®¢ íª®­®¬¨-
ç¥áª®£® áâ¨«ï ¬ëè«¥­¨ï.

���� ����������� ���������������
�������� � ���������� ������������

� ������������� �������� ��������������
����∗

�®ª à¥¢  �.�.
�­áâ¨âãâ ¨áâ®à¨¨ ¥áâ¥áâ¢®§­ ­¨ï ¨ â¥å­¨ª¨ ¨¬. �.�. � ¢¨«®¢  ���

109012, £. �®áª¢ , �â à®¯ ­áª¨© ¯¥à¥ã«®ª, ¤. 1/5
�¥«.: (495)6257003, � ªá: (495)6257003, e-mail: postmaster@ihst.ru

1. � 1863 £. ¡ë« ¯à¨­ïâ á ¬ë© ¯à®£à¥áá¨¢­ë© à®áá¨©áª¨© ã­¨¢¥àá¨â¥â-
áª¨© ãáâ ¢ XIX ¢., á®ç¥â ¢è¨© ¢ á¥¡¥ ¯¥à¥¤®¢ë¥ ç¥àâë § ¯ ¤­®¥¢à®¯¥©áª¨å
ã­¨¢¥àá¨â¥â®¢ á âà ¤¨æ¨ï¬¨ ¯¥âà®¢áª®-«®¬®­®á®¢áª®© í¯®å¨. �­ á®¤¥©áâ-
¢®¢ « ã¬­®¦¥­¨î ç¨á«  ¯à¥¤áâ ¢¨â¥«¥© ¬ â¥¬ â¨ç¥áª¨å ­ ãª ¨ ®á®§­ ­¨î
¯à®á¢¥â¨â¥«ìáª®£® §­ ç¥­¨ï ­ ãç­ëå ®¡é¥áâ¢ ¯à¨ ã­¨¢¥àá¨â¥â å.

2. �¥à¢ë¬, ¯®á«¥ ¯à¨­ïâ¨ï ãáâ ¢ , ¤¥ª ­®¬ ä¨§¨ª®-¬ â¥¬ â¨ç¥áª®£®
ä ªã«ìâ¥â  �®áª®¢áª®£® ã­¨¢¥àá¨â¥â  áâ « �.�. � ¢¨¤®¢, áç¨â ¢è¨©, çâ®
ýª áà¥¤áâ¢ ¬ ­ ¨¡®«¥¥ á¯®á®¡áâ¢ãîé¨¬ à §¢¨â¨î ­ ãª, ¤�o«¦­® ®â­¥áâ¨
®¡à §®¢ ­¨¥ ãç¥­ëå ®¡é¥áâ¢þ. � íâ®© á¢ï§¨ áâ à ­¨ï¬¨ ¥£® ¨ �à è¬ ­ 
¢ 1864 £. ¡ë« ®à£ ­¨§®¢ ­ ¯à¨ �®áª®¢áª®¬ ã­¨¢¥àá¨â¥â¥ �àã¦®ª «î¡¨-
â¥«¥© ¬ â¥¬ â¨ç¥áª¨å ­ ãª (¯à¥§¨¤¥­â | �.�. �à è¬ ­, ¢¨æ¥-¯à¥§¨¤¥­â
| �.�. � ¢¨¤®¢), áâ ¢¨¢è¨© ¯¥à¥¤ á®¡®© § ¤ çã ý¢§ ¨¬­®£® ¢á¯®¬®é¥áâ-
¢®¢ ­¨ï ¯à¨ § ­ïâ¨ïå ¬ â¥¬ â¨ç¥áª¨¬¨ ­ ãª ¬¨þ. �¦¥ ­  ¯¥à¢ëå ¯®à å
áâ «® ®ç¥¢¨¤­®, çâ® ¯®¤®¡­ ï ¤¥ïâ¥«ì­®áâì ¬ «® á ¬®áâ®ïâ¥«ì­ , ¨ ¢ 1867
£. �àã¦®ª ¯à¥®¡à §®¢ «áï ¢ �®áª®¢áª®¥ ¬ â¥¬ â¨ç¥áª®¥ ®¡é¥áâ¢® (���),
¯à¥§¨¤¥­â®¬ ª®â®à®£® ¡ë« ¯®¦¨§­¥­­®, á®£« á­® ãáâ ¢ã, ¨§¡à ­ �.�. � -
¢¨¤®¢, ¢¨æ¥-¯à¥§¨¤¥­â®¬ | �.�. �¨­£¥à. �¥«ìî ¥£® ã¦¥ ¡ë«® ýá®¤¥©áâ¢¨¥
à §¢¨â¨î ¬ â¥¬ â¨ç¥áª¨å ­ ãª ¢ �®áá¨¨þ. �à §ã ¦¥ ¯®á«¥ ãâ¢¥à¦¤¥­¨ï
ãáâ ¢  �¡é¥áâ¢® ®¡à â¨«®áì ª ¬ â¥¬ â¨ª ¬ �¬¯¥à¨¨ á ¯à¨£« è¥­¨¥¬ á¯®-
á®¡áâ¢®¢ âì ¢ë¯®«­¥­¨î ¯®áâ ¢«¥­­®© § ¤ ç¨, ­  çâ® à®áá¨©áª®¥ ¬ â¥¬ -
â¨ç¥áª®¥ á®®¡é¥áâ¢® ®âª«¨ª­ã«®áì ¤¥ïâ¥«ì­ë¬ ®¤®¡à¥­¨¥¬.

∗�áá«¥¤®¢ ­¨¥ ¢ë¯®«­¥­® ¯à¨ ä¨­ ­á®¢®© ¯®¤¤¥à¦ª¥ ���� ¢ à ¬ª å ¯à®¥ªâ  ý� -
â¥¬ â¨ª  ¢ �®áá¨¨ ¯®á«¥¤­¥© âà¥â¨ XIX { ¯¥à¢®© âà¥â¨ XX ¢¥ª  ª ª ä¥­®¬¥­ ¬¨à®¢®©
¬ â¥¬ â¨ç¥áª®© ¬ëá«¨þ (ü 08-06-00099).
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3. �®¯à®áë ¨áâ®à¨¨ ¨ ä¨«®á®ä¨¨ ¬ â¥¬ â¨ª¨ ­¨ ¬®£«¨ ­¥ ¨­â¥à¥á®-
¢ âì ç«¥­®¢-®á­®¢ â¥«¥© ���. �¡¥¦¤¥­­®áâì ¢ ­ «¨ç¨¨ £«ã¡¨­­®© ¢§ ¨-
¬®á¢ï§¨ ¬ â¥¬ â¨ª¨ ¨ ä¨«®á®ä¨¨ ï¢«ï« áì ®¤­®© ¨§ ®¡ê¥¤¨­ïîé¨å �¡-
é¥áâ¢®. �¯¥à¢ë¥ ®­  ¯à®§¢ãç «  ¢ à¥ç¨ �.�. �à è¬ ­  ý� ¢«¨ï­¨¨ ¬ -
â¥¬ â¨ç¥áª¨å ­ ãª ­  à §¢¨â¨¥ ã¬áâ¢¥­­ëå á¯®á®¡­®áâ¥©þ (1841); ¤ «ì-
­¥©è¥¥ à §¢¨â¨¥ ¨ § ¢¥àè¥­­®áâì ä®à¬ã«¨à®¢®ª | ¯®«ãç¨«  ¢ à ¡®â å
�.�. �ã£ ¥¢  (ý� â¥¬ â¨ª  ª ª ®àã¤¨¥ ­ ãç­®¥ ¨ ¯¥¤ £®£¨ç¥áª®¥þ (1868),
ý�¥çì ¯à¥§¨¤¥­â  �®áª®¢áª®£® ¬ â¥¬ â¨ç¥áª®£® ®¡é¥áâ¢  ¢ ¯ã¡«¨ç­®¬
§ á¥¤ ­¨¨ ¯® ¯®¢®¤ã ¤¢ ¤æ â¨¯ïâ¨«¥â¨ï �®áª®¢áª®£® ¬ â¥¬ â¨ç¥áª®£®
®¡é¥áâ¢ þ (1894), ý� â¥¬ â¨ª  ¨ ­ ãç­®-ä¨«®á®äáª®¥ ¬¨à®á®§¥àæ ­¨¥þ
(1898)) ¨ �.�. �¨­£¥à  (ý�®ç­ë¥ ­ ãª¨ ¨ ¯®§¨â¨¢¨§¬þ (1874), ý�ìîâ®­
ª ª ¬ â¥¬ â¨ªþ (1888), ý� ­¥¤®à §ã¬¥­¨ïå ¢® ¢§£«ï¤ å ­  ®á­®¢ ­¨ï £¥®-
¬¥âà¨¨þ (1894)). �à¨ ®âáâ ¨¢ ­¨¨ á¢®¨å ä¨«®á®äáª®-¬¥â®¤®«®£¨ç¥áª¨å
¯®§¨æ¨© ¯¥à¥ç¨á«¥­­ë¥ ¢ëè¥  ¢â®àë ¨á¯®«ì§®¢ «¨ ¨áâ®à¨î ­ ãª¨ ª ª ¤®-
ª § â¥«ì­ãî ¡ §ã.

4. � ãçà¥¦¤¥­­®¬ ¢ 1866 £. ��� ¦ãà­ «¥ ý� â¥¬ â¨ç¥áª®¬ á¡®à-
­¨ª¥þ (­  â®â ¬®¬¥­â á ¬ë¬  ¢â®à¨â¥â­ë¬ ¬ â¥¬ â¨ç¥áª¨¬ ¨§¤ ­¨¨ ¢
�®áá¨¨) ¡ë« á®§¤ ­ á¯¥æ¨ «ì­ë© ý¯¥¤ £®£¨ç¥áª¨©þ ®â¤¥«, £¤¥ ¯®¬¥é «¨áì
áâ âì¨ ¨áâ®à¨ç¥áª®£® ¨ ä¨«®á®äáª®£® á®¤¥à¦ ­¨ï,   â ª¦¥ ¯¥à¥¢®¤ë, ¡¨®-
£à ä¨¨ ¨ â.¯. �â¤¥« ¯à®áãé¥áâ¢®¢ « á 1867 ¯® 1883 ££. ¨ §  íâ® ¢à¥¬ï
¢ ­¥¬ ¡ë«® ®¯ã¡«¨ª®¢ ­® 38 áâ â¥© ¯® ¨áâ®à¨¨ ¨ ä¨«®á®ä¨¨ ¬ â¥¬ â¨-
ç¥áª¨å ­ ãª,  ¢â®à ¬¨ ª®â®àëå ¡ë«¨ ¯à¥¨¬ãé¥áâ¢¥­­® ç«¥­ë-®á­®¢ â¥«¨
�¡é¥áâ¢ .

5. �® ¢â®à®© ¯®«®¢¨­¥ XIX ¢. ¢ �¢à®¯¥ ¯à®¨áå®¤¨â à®¦¤¥­¨¥ ¨áâ®à¨¨
¬ â¥¬ â¨ª¨ ª ª á¯¥æ¨ «ì­®© ­ ãç­®© ¤¨áæ¨¯«¨­ë, ¢ ã­¨¢¥àá¨â¥â å ­ ç¨-
­ îâ ç¨â âìáï «¥ªæ¨¨, ®á­®¢ë¢ îâáï ¯¥à¢ë¥ ¦ãà­ «ë. �â® ­¥ ®áâ «®áì
¡¥§ ¢­¨¬ ­¨ï àãª®¢®¤áâ¢  ��� ¨ ä¨§¨ª®-¬ â¥¬ â¨ç¥áª®£® ä ªã«ìâ¥â 
�®áª®¢áª®£® ã­¨¢¥àá¨â¥â . � 1872 £. �.�. � ¢¨¤®¢ë¬ (¤¥ª ­ ä ªã«ìâ¥â )
¨ �.�. �¨­£¥à®¬ (á¥ªà¥â àì) ¢¯¥à¢ë¥ ¡ë« ¯®¤­ïâ ¢®¯à®á ® ­¥®¡å®¤¨¬®áâ¨
¯®áâ ­®¢ª¨ ªãàá  ¨áâ®à¨¨ ¬ â¥¬ â¨ª¨ ¢ �­¨¢¥àá¨â¥â¥. �¤­ ª® íâ  ¨­¨-
æ¨ â¨¢  ¡ë«  ¯à¥¦¤¥¢à¥¬¥­­®© | à®áá¨©áª®¥ ¬ â¥¬ â¨ç¥áª®¥ á®®¡é¥áâ¢®
¥é¥ ­¥ ¡ë«® £®â®¢® ª ¯®­¨¬ ­¨î §­ ç¨¬®áâ¨ ¨áâ®à¨ç¥áª®£® ¨§ãç¥­¨ï á¢®¥©
­ ãª¨, â ª ¦¥ ª ª ¨ ­¥ ¡ë«® ¯à®ä¥áá¨®­ «ì­ëå á¯¥æ¨ «¨áâ®¢ ¢ íâ®© ®¡-
« áâ¨.

6. 1870{1880-¥ ££. ï¢¨«¨áì ¯®¢®à®â­ë¬¨ ¤«ï ¨áâ®à¨¨ ¬ â¥¬ â¨ª¨ ¢ �®á-
á¨¨. � 1873 £. ãç¥­¨ª �.�. �®¡ ç¥¢áª®£®, ç«¥­-ª®àà¥á¯®­¤¥­â �ª ¤¥¬¨¨
­ ãª �.�. �®¯®¢ ¨§¤ ¥â ¢ � § ­¨ ý�ç¥àª ¨áâ®à¨¨  à¨ä¬¥â¨ª¨þ. � 1980 £.
¯à®ä¥áá®à ¬ â¥¬ â¨ª¨ �¨¥¢áª®£® ã­¨¢¥àá¨â¥â  �.�. � é¥­ª®-� å àç¥­ª®
¯ã¡«¨ªã¥â ¯¥à¥¢®¤,   áª®à¥¥ á®¡áâ¢¥­­®¥ â®«ª®¢ ­¨¥, £¥®¬¥âà¨ç¥áª¨å ª­¨£
ý� ç «þ �¢ª«¨¤ ,   ç¥à¥§ âà¨ £®¤  ®­ ¦¥ ­ ç¨­ ¥â ¢ë¯ãáª âì ¤¢ãåâ®¬-
­ãî ¨áâ®à¨î £¥®¬¥âà¨¨. � ª¨¬ ®¡à §®¬, ã¦¥ ª ­ ç «ã 1880-å ££. áà¥¤¨
¬ â¥¬ â¨ª®¢ à®áá¨©áª¨å ã­¨¢¥àá¨â¥â®¢ ­ ¡«î¤ ¥âáï ãáâ®©ç¨¢ë© ¨­â¥à¥á
ª ¨áâ®à¨¨ ¬ â¥¬ â¨ª¨. �® ¥¤¨­áâ¢¥­­ë¬ ¨§ ­¨å, ¤«ï ª®£® ®­  áâ «  ®á­®¢-
­®© á¯¥æ¨ «ì­®áâìî, ¡ë« �.�. �®¡ë­¨­, ¯à¨áâã¯¨¢è¨© ¢ 1882 £. ¢¯¥à¢ë¥
¢ �®áá¨¨ ª çâ¥­¨î «¥ªæ¨© ¯® ¨áâ®à¨¨ ¬ â¥¬ â¨ª¨ ¢ �®áª®¢áª®¬ ã­¨¢¥àá¨-
â¥â¥. �®áâ ­®¢ª  â ª®£® ªãàá  áâ «  ¢®§¬®¦­  ¡« £®¤ àï ¡« £®¦¥« â¥«ì-
­®¬ã ®â­®è¥­¨î ª ­®¢®© ¤¨áæ¨¯«¨­¥ á® áâ®à®­ë àãª®¢®¤áâ¢  ä ªã«ìâ¥â 
(�¨­£¥à | ¤¥ª ­, �ã£ ¥¢ | á¥ªà¥â àì) ¨ �®áª®¢áª®£® ¬ â¥¬ â¨ç¥áª®£®
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®¡é¥áâ¢  (� ¢¨¤®¢ | ¯à¥§¨¤¥­â, �¨­£¥à | ¢¨æ¥-¯à¥§¨¤¥­â, �ã£ ¥¢ | á¥ª-
à¥â àì).

������� ���������� � �������������
�������� ������ � ������ �� ������ XIX{XX

�����

�®¬¨«®¢  �.�.
�®¬®àáª¨© £®áã¤ àáâ¢¥­­ë© ã­¨¢¥àá¨â¥â ¨¬. �.�. �®¬®­®á®¢ 

163051, £. �àå ­£¥«ìáª, 51, ã«. �¨¬¬¥, 18, ª®à¯. 1, ª¢. 7
�¥«.: 8(8182)262818, � ªá: 8(8182)271344, e-mail: tomilova@atknet.ru

�®¯à®á ® ¯à¥¯®¤ ¢ ­¨¨ ¨áâ®à¨¨ ¬ â¥¬ â¨ª¨ ¢ ¢ëáè¥© èª®«¥ ®¡áã¦-
¤ ¥âáï ã¦¥ ¤ ¢­®. � ®â¤¥«ì­ëå áâà ­ å ®­ ¢ à §­®¥ ¢à¥¬ï à¥è «áï ¨
à¥è ¥âáï ¯®-à §­®¬ã. �¡é ï â¥­¤¥­æ¨ï â ª®¢ , çâ® íâ®â ªãàá ¯®«ãç ¥â
¢á¥ ¡®«ìè¥¥ à á¯à®áâà ­¥­¨¥. � ¤ ­­®© áâ âì¥ ­ ¬ å®â¥«®áì ¯®ª § âì, ª ª
¬¥­ï«¨áì ¢§£«ï¤ë ®â¥ç¥áâ¢¥­­ëå ¨ § àã¡¥¦­ëå ãç¥­ëå ­  à¥è¥­¨¥ íâ®©
¯à®¡«¥¬ë ­  àã¡¥¦¥ XIX{XX ¢¢.

�® ¢â®à®© ¯®«®¢¨­¥ XIX ¢. ¢®§à áâ ¥â ¨­â¥à¥á ª ¨áá«¥¤®¢ ­¨ï¬ ¯® ¨á-
â®à¨¨ ¬ â¥¬ â¨ª¨. � áâ¥â ç¨á«® á®ç¨­¥­¨© ¯® ¨áâ®à¨ª®-¬ â¥¬ â¨ç¥áª¨¬
¯à®¡«¥¬ ¬. �­®£¨¥ ¯à¥¯®¤ ¢ â¥«¨ ã­¨¢¥àá¨â¥â®¢ ¨ ¢ëáè¨å ãç¥¡­ëå § -
¢¥¤¥­¨© ­ ç¨­ îâ ¨á¯®«ì§®¢ âì ¢ á¢®¨å ¬ â¥¬ â¨ç¥áª¨å «¥ªæ¨ïå ¨áâ®à¨-
ç¥áª¨¥ á¢¥¤¥­¨ï. � ¦ãà­ «¥ ýBibliotheca mathematicaþ ¢ à §¤¥«¥ ýWis-
senschaftliche Chronikþ ¯¥ç â ¥âáï ¨­ä®à¬ æ¨ï ® ¯à®ç¨â ­­ëå «¥ªæ¨ïå ¯®
¨áâ®à¨¨ ¬ â¥¬ â¨ª¨. �¤­ ª® íâ¨ «¥ªæ¨¨ ¡ë«¨ ¨«¨ í¯¨§®¤¨ç¥áª¨¬¨, ¨«¨
¡ë«¨ ¯®á¢ïé¥­ë ¨§ãç¥­¨î ¨áâ®à¨¨ ª ª®©-â® ®¤­®© ¯à®¡«¥¬ë.

� ­ ç «ã 70-å ££. XIX ¢. ¯®«®¦¥­¨¥ á ¨§ãç¥­¨¥¬ ¨áâ®à¨¨ ¬ â¥¬ â¨ª¨
¢ ¢ëáè¨å ãç¥¡­ëå § ¢¥¤¥­¨ïå ¬¥­ï¥âáï: ¢ ¢¥¤ãé¨å ã­¨¢¥àá¨â¥â å � ¯ ¤-
­®© �¢à®¯ë ­ ç¨­ ¥âáï çâ¥­¨¥ á¯¥æ¨ «ì­ëå ªãàá®¢ ¯® ¨áâ®à¨¨ ¬ â¥¬ -
â¨ª¨. �¤­¨¬ ¨§ áâ à¥©è¨å ï¢«ï«áï ªãàá ¨áâ®à¨¨ ¬ â¥¬ â¨ª¨, ª®â®àë©
ç¨â « ¯à®ä¥áá®à �®à¨æ �¥­¥¤¨ªâ � ­â®à ¢ �¥©¤¥«ì¡¥à£áª®¬ ã­¨¢¥àá¨â¥â¥
á 70-å ££. XIX áâ®«¥â¨ï. �ãàá ¯à¥¤áâ ¢«ï« á®¡®© ®¡áâ®ïâ¥«ì­®¥ ¨§«®¦¥­¨¥
ä ªâ®¢ ¨§ ¨áâ®à¨¨ ¬ â¥¬ â¨ª¨ ¢ åà®­®«®£¨ç¥áª®© ¯®á«¥¤®¢ â¥«ì­®áâ¨.

� 1878 £. ­ ç « ç¨â âì ªãàá ¨áâ®à¨¨ ¬ â¥¬ â¨ª¨ ¯à®ä¥áá®à �­â®-
­¨® � ¢ à® ¢ � ¤ã ­áª®¬ ã­¨¢¥àá¨â¥â¥. �áâ®à¨ï ¬ â¥¬ â¨ª¨ ¨§« £ « áì
â ª¦¥ ¢ åà®­®«®£¨ç¥áª®¬ ¯®àï¤ª¥, á ¡®«¥¥ ¯®¤à®¡­ë¬ ®á¢¥é¥­¨¥¬ ¨áâ®à¨¨
à §¢¨â¨ï ¬ â¥¬ â¨ç¥áª¨å ­ ãª ¢ �â «¨¨. �ãàáë ¯à®ä¥áá®à®¢ �. � ­â®à 
¨ �. � ¢ à® ¡ë«¨ ä ªã«ìâ â¨¢­ë¬¨.

� 1884 £®¤ã ­ ç « ç¨â âì ªãàá ¨áâ®à¨¨ ¬ â¥¬ â¨ª¨ ¯à®ä¥áá®à �.
� ­§¨®­ ¨§ �¥­âáª®£® ã­¨¢¥àá¨â¥â  (�¥«ì£¨ï). �£® ªãàá ¡ë« ®¡ï§ â¥«¥­
¤«ï á«ãè â¥«¥© ä ªã«ìâ¥â  ­ ãª �®à¬ «ì­®© èª®«ë, ª®â®àë¥ £®â®¢¨«¨áì
áâ âì ¯à¥¯®¤ ¢ â¥«ï¬¨ ª®««¥¤¦¥©. �à®£à ¬¬  ªãàá  ¡ë«  à ááç¨â ­  ­ 
çâ¥­¨¥ ªãàá  ¢ â¥ç¥­¨¥ ¤¢ãå «¥â (¯® 30 «¥ªæ¨© ¢ £®¤). �¥à¢ë© £®¤ ¯®á¢ï-
é «áï ¨§ãç¥­¨î ¨áâ®à¨¨ ¬ â¥¬ â¨ª¨ ¤® �¥­¥ �¥ª àâ ,   ¢â®à®© £®¤ ­ -
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ç¨­ «áï á ¨§ãç¥­¨ï ¤®áâ¨¦¥­¨© ¬ â¥¬ â¨ª¨ í¯®å¨ �¥ª àâ , ¢ª«îç ï á¯¥-
æ¨ «ì­ë¥ ­ ¡à®áª¨ ¨§ ¨áâ®à¨¨  áâà®­®¬¨¨ ¨ ä¨§¨ª¨. �§«®¦¥­¨¥ ¢¥«®áì
¤® á®¢à¥¬¥­­®© í¯®å¨, â.¥. ¤® á¥à¥¤¨­ë XIX ¢.; ¯à¥¤¯®« £ «®áì áà ¢­¥­¨¥
à¥§ã«ìâ â®¢ ¤à¥¢­¥£à¥ç¥áª¨å ãç¥­ëå ¨ ¨å ¯®á«¥¤®¢ â¥«¥©; ¢ åà®­®«®£¨-
ç¥áª®© ¯®á«¥¤®¢ â¥«ì­®áâ¨ ¨§« £ « áì ¨áâ®à¨ï ¬ â¥¬ â¨ª¨ á ¤à¥¢­¥©è¨å
¢à¥¬¥­ ¤® ­ ç «  XVI áâ®«¥â¨ï.

�¥à¢ë© ªãàá ¯® ¨áâ®à¨¨ ¬ â¥¬ â¨ª¨ ¢ �®áá¨¨, â ª ¦¥ ª ª ¨ ¯¥à¢ ï á®-
«¨¤­ ï à ¡®â  ¢ íâ®© ®¡« áâ¨, ¯à¨­ ¤«¥¦¨â ¨§¢¥áâ­®¬ã ä¨«®á®äã �¥âàã
� ¢à®¢¨çã � ¢à®¢ã. �®«¥¥ ¤¢ ¤æ â¨ «¥â ®­ ®â¤ « ¯à¥¯®¤ ¢ ­¨î ¬ â¥-
¬ â¨ª¨ ¢ �àâ¨««¥à¨©áª®¬ ãç¨«¨é¥ ¨ �ª ¤¥¬¨¨ � ­ªâ-�¥â¥à¡ãà£ ,   ¢
­ ç «¥ 1860-å ££. á®§¤ « ¯¥à¢ë© ¢ �®áá¨¨ ¡®«ìè®© âàã¤ ¯® ¨áâ®à¨¨ ¬ â¥-
¬ â¨ª¨ ¨ á¬¥¦­ëå ­ ãª. �â® á®ç¨­¥­¨¥ ¡ë«® á®§¤ ­® ­  ®á­®¢¥ «¥ªæ¨©,
¯à®ç¨â ­­ëå �.�. � ¢à®¢ë¬ á¢®¨¬ á«ãè â¥«ï¬ ¢ 1856{1859 ££. [6].

�­®£® á¤¥« « ¤«ï ¯®áâ ­®¢ª¨ ªãàá  ¨áâ®à¨¨ ¬ â¥¬ â¨ª¨ ¢ ¢ëáè¨å
ãç¥¡­ëå § ¢¥¤¥­¨ïå �®áá¨¨ �¨ªâ®à �¨ªâ®à®¢¨ç �®¡ë­¨­. �­ à §à ¡®â «
¨ ¯à®ç¨â « ¯¥à¢ë© ªãàá ¨áâ®à¨¨ ¬ â¥¬ â¨ª¨ ¢ �®áª®¢áª®¬ ¨¬¯¥à â®àáª®¬
ã­¨¢¥àá¨â¥â¥ ¢ 1882 £. �ãàá ¨áâ®à¨¨ ¬ â¥¬ â¨ª¨ ç¨â «áï �.�. �®¡ë­¨­ë¬
¢ ª ç¥áâ¢¥ ä ªã«ìâ â¨¢­®£® ¢ â¥ç¥­¨¥ 35 «¥â, á 1882 ¯® 1917 ££.

� 90-¥ ££. XIX áâ®«¥â¨ï ­ ç¨­ ¥âáï ¯ã¡«¨ª æ¨ï ¯à®£à ¬¬ ªãàá  ¨áâ®-
à¨¨ ¬ â¥¬ â¨ª¨. � 1890 £. ®¤­®© ¨§ ¯¥à¢ëå ¡ë«  ®¯ã¡«¨ª®¢ ­  ¯à®£à ¬¬ 
�ãáâ ¢  �­¥áâàñ¬  | ¨§¤ â¥«ï ¦ãà­ «  ýBibliotheca mathematicaþ. � ­-
­ ï ¯à®£à ¬¬  ¡ë«  à ááç¨â ­  ­  30 ¯®«ãâ®à ç á®¢ëå «¥ªæ¨© ¨ ®å¢ âë-
¢ «  ¨áâ®à¨î à §¢¨â¨ï ¬ â¥¬ â¨ª¨ á ¤à¥¢­¥©è¨å ¢à¥¬¥­ ¤® ­ ç «  XIX ¢.

�ãâì ¯®§¦¥, ¢ §­ ª § á«ã£ ¯® à á¯à®áâà ­¥­¨î ¨áâ®à¨ª®-¬ â¥¬ â¨ç¥á-
ª¨å ¨¤¥©, ¢ ¦ãà­ «¥ ýBibliotheca mathematicaþ ¡ë«  ®¯ã¡«¨ª®¢ ­  ¯à®-
£à ¬¬  �.�. �®¡ë­¨­ 

� ­ ç «¥ XX ¢. ç¨á«® ã­¨¢¥àá¨â¥â®¢, ¢ ª®â®àëå ç¨â îâáï «¥ªæ¨¨ ¯®
¨áâ®à¨¨ ¬ â¥¬ â¨ª¨, áãé¥áâ¢¥­­® ã¢¥«¨ç¨¢ ¥âáï. �â® ¡ë«¨ «¥ªæ¨¨, ¯®-
á¢ïé¥­­ë¥:

{ à §¢¨â¨î ¬ â¥¬ â¨ª¨ á ¤à¥¢­¥©è¨å ¢à¥¬¥­ ¤® XIX ¢.
(«¥ªæ¨¨ �.�. �¬¨â  | ¢ �ìî-�®àª¥, �.�. �¨««¥à  | ¢ �â ¬ä®à¤¥,
�.�. �âãà¬  | ¢ �à¥á« ã ¨ ¤à.);

{ à §¢¨â¨î ¬ â¥¬ â¨ª¨ ¢ ®â¤¥«ì­ë¥ ¨áâ®à¨ç¥áª¨¥ í¯®å¨ («¥ªæ¨¨ �.
�¨¬®­  ¢ �âà á¡ãà£áª®¬ ã­¨¢¥àá¨â¥â¥, �. �®¯¯  ¢ �¥©¤¥«ì¡¥à£áª®¬
ã­¨¢¥àá¨â¥â¥);

{ ¤¥ïâ¥«ì­®áâ¨ ¬ â¥¬ â¨ç¥áª¨å èª®« ¨ ®â¤¥«ì­ëå ãç¥­ëå («¥ªæ¨¨ �.
�à¥­¤¥«ï ¢ �¥ââ¨­£¥­¥ ® ¦¨§­¨ �.�. � ãáá  ¨ ¥£® âàã¤ å; «¥ªæ¨¨
�. � ªä à« ­  ® ¡à¨â ­áª¨å ¬ â¥¬ â¨ª å XIX áâ®«¥â¨ï; «¥ªæ¨¨ �.
�â¥ªª¥«ï ¢ �¨«¥ ® ¦¨§­¨ ¨ âàã¤ å �.�. �¡¥«ï ¨ ¤à.)

� ª¨¬ ®¡à §®¬, ªãàá ¨áâ®à¨¨ ¬ â¥¬ â¨ª¨ á á¥à¥¤¨­ë XIX áâ®«¥â¨ï
¯®«ãç « ¢á¥ ¡®«ìè¥¥ à á¯à®áâà ­¥­¨¥ ¢ ¢ã§ å � ¯ ¤­®© �¢à®¯ë, ���
¨ �®áá¨¨. �â­®á¨â¥«ì­® ¥£® á®¤¥à¦ ­¨ï áãé¥áâ¢®¢ «¨ à §«¨ç­ë¥ â®çª¨
§à¥­¨ï. �â® ¡ë«¨ ªãàáë, ¯®á¢ïé¥­­ë¥ ¨«¨ ¨áâ®à¨¨ à §¢¨â¨ï ®â¤¥«ì­ëå
à §¤¥«®¢ ¬ â¥¬ â¨ª¨, ¨«¨ ¤¥ïâ¥«ì­®áâ¨ ®â¤¥«ì­ëå ¬ â¥¬ â¨ç¥áª¨å èª®«
¨ ãç¥­ëå, ¨«¨ ®¡é¨¬ ¯à®¡«¥¬ ¬ ¨áâ®à¨¨ à §¢¨â¨ï ­ ãª¨.
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�®å«®¢  �.�.
�ãà¬ ­áª¨© £®áã¤ àáâ¢¥­­ë© â¥å­¨ç¥áª¨© ã­¨¢¥àá¨â¥â (����)

183010, £.�ãà¬ ­áª, ã«. �¯®àâ¨¢­ ï, 13
�¥«.: 457762, e-mail: xoxlovaluda@rambler.ru

�à®æ¥áá ¬ â¥¬ â¨§ æ¨¨ ï¢«ï¥âáï ¢ ¦­®© ä®à¬®© à §¢¨â¨ï ¯®­ïâ¨©-
­®£®  ¯¯ à â  ¤àã£¨å ­ ãª, ¯®§¢®«ï¥â ¨§¡ ¢¨âìáï ®â ¬­®£®§­ ç­®áâ¨, ­¥-
ª®àà¥ªâ­®áâ¨, à §¬ëâ®áâ¨ ¯®­ïâ¨©, ¯à®á«¥¤¨âì ¯à®æ¥áá ¯®ï¢«¥­¨ï ­®¢ëå,
áä®à¬¨à®¢ âì ®¡®¡é îé¨¥ ¨ ®¡é¥­ ãç­ë¥ ¯®­ïâ¨ï. �¥§ íâ®£® âà¥¡®¢ ­¨ï
­ ãª  ­¥ áãé¥áâ¢ã¥â ª ª á¨áâ¥¬  §­ ­¨©, ­¥ ¬®¦¥â ¡ëâì ã¢¥à¥­­®áâ¨ ¢ â®¬,
çâ® ®¯à¥¤¥«¥­­®¥ ãâ¢¥à¦¤¥­¨¥ ¨«¨ ¯à¥¤¯®«®¦¥­¨¥ ­¥ ¡ë«® ¨áª ¦¥­® ¢
¯à®æ¥áá¥ à ááã¦¤¥­¨©. �ãçè¥ ¢á¥£® âà¥¡®¢ ­¨¥ íâ®© â®ç­®áâ¨ ®á®§­ ¥âáï
¨ ¨á¯®«ì§ã¥âáï ¬ â¥¬ â¨ª ¬¨.

�® á«®¢ ¬ �.�. �ã¤àï¢æ¥¢ , ¨¬¥­­® ¬ â¥¬ â¨ª  ¤ ¥â ã¤®¡­ë¥ ¨ ¯«®-
¤®â¢®à­ë¥ á¯®á®¡ë ®¯¨á ­¨ï á ¬ëå à §­®®¡à §­ëå ï¢«¥­¨© à¥ «ì­®£®
¬¨à  ¨ â¥¬ á ¬ë¬ ¤¥©áâ¢¨â¥«ì­® ¢ë¯®«­ï¥â äã­ªæ¨î ï§ëª .

�®§¤ â¥«ì ¢á¥®¡é¥© ®à£ ­¨§ æ¨®­­®© ­ ãª¨ | â¥ªâ®«®£¨¨ �. �®£¤ ­®¢
ãâ¢¥à¦¤ «, çâ® ®¡é¨© ï§ëª ¢ë­ã¦¤ ¥âáï ¥¤¨­áâ¢®¬ ®à£ ­¨§ æ¨®­­ëå ¬¥-
â®¤®¢ ¨«¨ ä®à¬ ¨ ¢ëà ¦ ¥â ¥£®. �­ ¢ëà ¡ âë¢ ¥âáï â®«ìª® ¯®á«¥ â®£®,
ª ª ®¡­ àã¦¨¢ ¥âáï íâ® ¥¤¨­áâ¢®, â® ¥áâì ®­ ¯à¥¤¯®« £ « à áá¬ âà¨¢ âì
¢ â¥ªâ®«®£¨¨ ï§ëª ¥é¥ ¡®«¥¥ ã­¨¢¥àá «ì­ë©, ç¥¬ ¬ â¥¬ â¨ç¥áª¨©. �.
�«®à¥­áª¨© áç¨â «, çâ® ®¡é¥¥ ®á­®¢®­ ç «® ¢á¥å ­ ãª, ­¥®â¤¥«¨¬®¥ ®â áã-
é¥áâ¢  ¨å, | ¨¬¥­­® â®, çâ® ¢á¥ ®­¨ áãâì ®¯¨á ­¨ï ¤¥©áâ¢¨â¥«ì­®áâ¨. �
íâ® §­ ç¨â, ¯® ¥£® ¬­¥­¨î, çâ® ¢á¥ ®­¨ áãâì ï§ëª ¨ â®«ìª® ï§ëª.

�¥á«ãç ©­® ¢ëà ¡®âª  ®á­®¢­ëå ¬ â¥¬ â¨ç¥áª¨å ¯®«®¦¥­¨© ¢® ¢á¥
¢à¥¬¥­  è«  ¢ â¥á­®© ¢§ ¨¬®á¢ï§¨ á à §¢¨â¨¥¬ ä¨«®á®ä¨¨, â ª ª ª ¨¬¥­­®
¬ â¥¬ â¨ç¥áª¨© ï§ëª ¯®¬®£ ¥â ¯®­¨¬ âì ¨ ®¯¨áë¢ âì ¬¨à. � ç áâ­®áâ¨,
¬ëá«¨â¥«ì-¢¥à®ïâ­®áâ­¨ª �. � «¨¬®¢ á®§­ â¥«ì­® ¯ëâ ¥âáï ¢¢¥áâ¨ ¬ â¥-
¬ â¨ªã ¢ ä¨«®á®ä¨î, â ª ª ª, ¯® ¥£® ¬­¥­¨î, ¬ â¥¬ â¨ª  ¤¥« ¥â ¬ëá«ì
ç¥âª®© ¨, á®®â¢¥âáâ¢¥­­®, áãà®¢® âà¥¡ã¥â  ªá¨®¬ â¨ç¥áª®£® ®¡®á­®¢ ­¨ï
¯à¨ ¯®áâà®¥­¨¨ «î¡ëå ª®­æ¥¯æ¨©. �­ ãâ¢¥à¦¤ ¥â, çâ® ®¡à §ë, ¯®à®¦-
¤¥­­ë¥ ¬ â¥¬ â¨ç¥áª¨¬¨ áâàãªâãà ¬¨, à áªà®îâ ¯¥à¥¤ ä¨«®á®ä ¬¨ ¨­®¥,
áãé¥áâ¢¥­­® ­®¢®¥ ¢¨¤¥­¨¥ �­¨¢¥àáã¬  ¢ á¬ëá«¥ ¯¥à¥å®¤  ®â ¤¥â¥à¬¨­¨á-
â¨ç¥áª®£® ª ¢¥à®ïâ­®áâ­®¬ã ¢®á¯à¨ïâ¨î �¨à , ¯à¨§­ ­¨¨ à®«¨ ç¨á«  ¢
�¨à®§¤ ­¨¨, ® £¥®¬¥âà¨§ æ¨¨ ¯à¥¤áâ ¢«¥­¨©, ª®â®àë¬¨ ®¯¥à¨àã¥â á®§­ -
­¨¥. � ª ª ª �á¥«¥­­ ï ã¯à ¢«ï¥âáï äã­¤ ¬¥­â «ì­ë¬¨ ¡¥§à §¬¥à­ë¬¨
ª®­áâ ­â ¬¨, § ¤ ¢ ¥¬ë¬¨ ç¨á« ¬¨,   ç¨á«  ¯® ¯à¨à®¤¥ ¯à¨­ ¤«¥¦ â á®-
§­ ­¨î,   ­¥ ä¨§¨ç¥áª®¬ã ¬¨àã, â®, ¯® ¬­¥­¨î ¬ëá«¨â¥«ï, ¨¬¥¥âáï ®¡ï-
§ â¥«ì­®¥ ¢§ ¨¬®¤¥©áâ¢¨¥ ä¨§¨ç¥áª®£® ¨ ¬¥­â «ì­®£®. �á«¨ ç¨á«® à¥£ã-
«¨àã¥â �¨à®ãáâà®©áâ¢®, â® ®­® ¤®«¦­® ¡ëâì á®¯à¨ç áâ­® �®§­ ­¨î �á¥-
«¥­­®©.
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�. � «¨¬®¢ áç¨â ¥â, çâ® ¬®áâ ¬¥¦¤ã ¬ â¥à¨¥© ¨ á¬ëá« ¬¨ ¬®¦¥â
¡ëâì ¯¥à¥¡à®è¥­ ç¥à¥§ £¥®¬¥âà¨§ æ¨î ­ è¨å ¢§£«ï¤®¢ ­  �­¨¢¥àáã¬, â.¥.
ýã£«ã¡«¥­¨¥ ç¨á«®¢®£® ¢¨¤¥­¨ï �¨à  ¯à¨¢®¤¨â ª ¯à¥¤áâ ¢«¥­¨î ® �¨à¥
ª ª ® £¥®¬¥âà¨¨þ. �­ à áªàë¢ ¥â �¨à ¦¨¢®£® ª ª â¥ªáâ,   ¥¤¨­áâ¢® �¨à 
­ å®¤¨â ã ­¥£® á¢®¥ ¯à®ï¢«¥­¨¥ ¢ ï§ëª¥ ¥£® â¥ªáâ®¢, á¢ï§ë¢ îé¥¬ ¢á¥ ¨­-
¤¨¢¨¤ã «ì­ë¥ ¯à®ï¢«¥­¨ï ¦¨§­¨ á ¥¤¨­®© | á¥¬ ­â¨ç¥áª®© ¯¥à¢®®á­®¢®©
�¨à . �. � «¨¬®¢ ¯¨è¥â, çâ® ýá ¬ í¢®«îæ¨®­¨§¬ ¢ëáâã¯ ¥â ª ª ç¨á«®¢ ï
à á¯ ª®¢ª  ¢á¥£® ¯®â¥­æ¨ «ì­® áãé¥áâ¢ãîé¥£® ¬­®£®®¡à §¨ï ¬®àä¨§¨®-
«®£¨ç¥áª¨å ¯à¨§­ ª®¢, § ¤ ­­ëå ­  ç¨á«®¢®¬ ª®­â¨­ãã¬¥þ.

�­ áç¨â ¥â £¥®¬¥âà¨î â¥¬ ¨áå®¤­ë¬  ¯à¨®à­ë¬ á¨­â¥â¨ç¥áª¨¬ §­ -
­¨¥¬, ª®â®à®¥ ¤¥« ¥â ¢®§¬®¦­ë¬ á®§¥àæ ­¨¥ ª ª ¢­¥è­¥£®, â ª ¨ ¢­ãâà¥­-
­¥£® ¬¨à . � §«¨ç­ë¥ £¥®¬¥âà¨¨ à áªàë¢ îâ à §«¨ç­ë¥ à ªãàáë ¢¨¤¥-
­¨ï �¨à . ý�¯®á®¡­®áâì £¥®¬¥âà¨§¨à®¢ âì | íâ® ª ª ï-â® ã¤¨¢¨â¥«ì­ ï,
äã­¤ ¬¥­â «ì­ ï ®á®¡¥­­®áâì á®§­ ­¨ï ç¥«®¢¥ª . �¡à é¥­¨¥ ª ¬¥à¥ ª ª
ª ¯à®ï¢«¥­¨î ç¨á«  | íâ® ­  á ¬®¬ ¤¥«¥ ¯ãâì ª £¥®¬¥âà¨§ æ¨¨. �á®§­ -
¢ âì | §­ ç¨â «®ª «¨§®¢ âì ­¥çâ® ¢ ¯à®áâà ­áâ¢¥ ¢ á®®â¢¥âáâ¢¨¨ á âà¥¡®-
¢ ­¨ï¬¨ â®© ¨«¨ ¨­®© £¥®¬¥âà¨¨, ¢ â®¬ ç¨á«¥ ¨ ¤¨­ ¬¨ç¥áª®© £¥®¬¥âà¨¨
á ¨§¬¥­ïîé¨¬¨áï á¢®©áâ¢ ¬¨þ, | ãâ¢¥à¦¤ ¥â ãç¥­ë©. �® ¥£® ¬­¥­¨î,
� ­â ¡ë« ¯¥à¢ë¬ ¬ëá«¨â¥«¥¬, ª®â®àë© ¯®­ï« ®à£ ­¨§ãîéãî ­ è¥ á®-
§­ ­¨¥ à®«ì ¯à®áâà ­áâ¢  ¨ ¢à¥¬¥­¨,   ¯®áâª ­â®¢áª ï ­ ãª  à áè¨à¨« 
á ¬ã á®§¥àæ â¥«ì­ãî á¯®á®¡­®áâì, ®âªàë¢ ¢®§¬®¦­®áâì á¢®¡®¤­®£® ¯®áâà®-
¥­¨ï ­®¢ëå ä®à¬ á®§¥àæ ­¨ï ¡ëâ¨ï ç¥à¥§ ¬­®£®®¡à §¨¥ £¥®¬¥âà¨©. �î¤¨
¢®á¯à¨­¨¬ îâ �¨à®§¤ ­¨¥ ç¥à¥§ ¯à®áâà ­áâ¢®, ¢à¥¬ï ¨ ç¨á«® (äã­¤ ¬¥­-
â «ì­ë¥ ¬¨à®¢ë¥ ª®­áâ ­âë) á ¯®¬®éìî «®£¨ª¨. �¥âª ï ¬ â¥¬ â¨ç¥áª ï
ä®à¬ã«¨à®¢ª  ¯®§¢®«ï¥â áâ ¢¨âì ¢®¯à®áë, ®¡à é¥­­ë¥ ª £«ã¡¨­ ¬ á®§­ -
­¨ï. ý�âáî¤  á«¥¤ã¥â, çâ® ¬ë ¯®¤£®â®¢«¥­ë ª â®¬ã, çâ®¡ë ®¡à é âìáï
ª ¬ â¥¬ â¨ª¥. �¥¬ ¯®¤£®â®¢«¥­ë? �¨¤¨¬®, ¢á¥¬ í¢®«îæ¨®­­ë¬ ¯à®æ¥á-
á®¬þ.

�¯¨á®ª «¨â¥à âãàë
1. �®£¤ ­®¢ �.�. �¥ªâ®«®£¨ï (�á¥®¡é ï ®à£ ­¨§ æ¨®­­ ï ­ ãª ). { �., �ª®­®-

¬¨ª , â.2, 1989.
2. � «¨¬®¢ �.�. � ¯®¨áª å ¨­ëå á¬ëá«®¢. { �., �à®£à¥áá, 1993.
3. � «¨¬®¢ �.�. � §¡à áë¢ î ¬ëá«¨. { �., �à®£à¥áá-�à ¤¨æ¨ï, 2000.

������� ������ ���� �� �����
��������������

�¨­¥­®¢  �.�.
�¥å-¬ â ��� ¨¬.�.�. �®¬®­®á®¢ , �®áª¢ 

�¥à¢ë¬, ªâ® ¯®áâ ¢¨« ¢®¯à®á ® ä®à¬¥ ¬ è¨­ë, ¡ë« ­¥¬¥æª¨© ãç¥­ë©,
¨­¦¥­¥à ¨ â¥®à¥â¨ª ¬ è¨­®áâà®¥­¨ï �à ­æ �¥«® (1829{1905), ¯à®è¥¤è¨©
¯ãâì ®â ãç¥­¨ª  ­  § ¢®¤¥ ¤® ¤¨à¥ªâ®à  �¥à«¨­áª®© à¥¬¥á«¥­­®©  ª ¤¥-
¬¨¨.

�®§¤ â¥«ì â¥®à¨¨ ª¨­¥¬ â¨ç¥áª¨å ¯ à, ¤®¢¥¤è¨©  ­ «¨§ ¬ è¨­ë ¤®
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¥¥ í«¥¬¥­â à­®© á®áâ ¢«ïîé¥©, ®­ ­¥ ¬®£ ­¥ ª®á­ãâìáï ¢®¯à®á  ® ä®à¬¥
¬ è¨­ë | ¥¬ã ®­ ¯®á¢ïâ¨« á¯¥æ¨ «ì­ãî à ¡®âã ý� áâ¨«¥ ¢ ¬ è¨­®áâ-
à®¥­¨¨þ (1861), ª®â®à ï ¨§­ ç «ì­® ¯à¥¤áâ ¢«ï«  á®¡®© § ª«îç¨â¥«ì­ãî
ç áâì ¯®á®¡¨ï �¥«® ¯® ª®­áâàã¨à®¢ ­¨î ¬ è¨­. �â  à ¡®â  �¥«®, ¯à¥¤-
áâ ¢«ï¥â á®¡®© ª ª ¡ë á¢®¥®¡à §­ë© ¨â®£ ã¦¥ ¯à®¤¥« ­­®£® | ¨áç¥à¯ë-
¢ îé¨©  ­ «¨§  àå¨â¥ªâãà­®£® áâ¨«ï ¢ ¬ è¨­®áâà®¥­¨¨. � ¤ã¬ ­­ ï
ª ª ãç¥¡­¨ª, ®­  ­¥ ­ è«  è¨à®ª®£® ¯à ªâ¨ç¥áª®£® ¯à¨¬¥­¥­¨ï, â ª ª ª
¢áª®à¥ ¯®á«¥ ¥¥ ¯®ï¢«¥­¨ï ­ ç «áï ª ç¥áâ¢¥­­ë© ¯¥à¥«®¬ ¢ â¥å­¨ª¥, á¢ï-
§ ­­ë© á à §¢¨â¨¥¬ ¡®«ìè¨å áª®à®áâ¥© ¨ ¯®âà¥¡®¢ ¢è¨© ¯à¨­æ¨¯¨ «ì­®
­®¢ëå ä®à¬. � â® ª­¨£  ¤ ¥â ¯®«­®¥ ¯à¥¤áâ ¢«¥­¨¥ ® â®¬, çâ® ¦¥ ¯à¥¤-
áâ ¢«ï« á®¡®©  àå¨â¥ªâãà­ë© áâ¨«ì.

�®£« á­® á«®¦¨¢è¥¬ãáï ®¡é¥áâ¢¥­­®¬ã ¬­¥­¨î, ¬ è¨­  ­¥ ¬®£« 
¡ëâì ªà á¨¢®©; íâ® ¯®«®¦¥­¨¥ ®âà ¦ «®, å®âï ¨ ¢ ãâà¨à®¢ ­­®© ä®à¬¥,
­¥ª®â®àë¥ ¯®áë«ª¨ íáâ¥â¨ª¨ � ­â . �® � ­âã, íáâ¥â¨ç¥áª®¥ ¡¥áª®àëáâ­®,
â.¥. «¨è¥­® ¯à ªâ¨ç¥áª®© ¯®«¥§­®áâ¨. �®«¥§­ë¥ ¯à¥¤¬¥âë ¨§ áä¥àë íá-
â¥â¨ç¥áª®£® ¨áª«îç îâáï. � è¨­ , ª ª ¯à¥¤¬¥â ç¨áâ® ãâ¨«¨â à­ë©, ã¦¥
¯®íâ®¬ã ªà á¨¢®© ¡ëâì ­¥ ¬®£« , ­ ®¡®à®â, ¡ë«  ãà®¤«¨¢®©. � è¨­-
­ ï áà¥¤  ¯®áâ¥¯¥­­® áâ ­®¢¨« áì ¯®áâ®ï­­®© áà¥¤®© âàã¤®¢®© ¤¥ïâ¥«ì-
­®áâ¨ ç¥«®¢¥ª , ¨ ã¦¥ ­¥¢®§¬®¦­® ¡ë«® ¨£­®à¨à®¢ âì ¢®¯à®áë ¥¥ íáâ¥-
â¨ª¨. �® ¬¥à¥ â®£® ª ª ¢ ¦¨§­ì ç¥«®¢¥ç¥áª®£® ®¡é¥áâ¢  ¢á¥ ¡®«¥¥ ¯à®ç­®
¢å®¤¨«¨ ¬ è¨­ë á ¬ëå ­¥¯à¨¢ëç­ëå, ãà®¤«¨¢ëå ä®à¬, ¯®ï¢«ï« áì ­¥-
®¡å®¤¨¬®áâì ª ª-â® ¯à¨¬¨à¨âì ¨å á íáâ¥â¨ç¥áª¨¬ çã¢áâ¢®¬. �«ï íâ®£®
çã£ã­­ë¥ ç áâ¨ ¬ è¨­, à ¬ë, áâ ­¨­ë, ª®«®­­ë ¨ â.¯. áâ «¨ ¤¥« âì ¢
£®â¨ç¥áª®¬ ¨«¨ £à¥ç¥áª®¬ áâ¨«¥, ã¬¥áâ­®¬, á®¡áâ¢¥­­®, ¤«ï ª ¬¥­­ëå ¨«¨
¤¥à¥¢ï­­ëå ¯®áâà®¥ª. � ª¨¥ à §ãªà è¥­­ë¥ ¤¥â «¨ ¬ è¨­ ¯à®¤¥à¦ «¨áì
¢ ¬ è¨­®áâà®¥­¨¨ ¢ â¥ç¥­¨¥ ¬­®£¨å ¤¥áïâª®¢ «¥â.

�¥«® å®ç¥â ¯à¥¤áâ ¢¨âì â¥å­¨ç¥áª®©  ã¤¨â®à¨¨ ¯®¯ëâªã á¨áâ¥¬ â¨§¨-
à®¢ âì ã¯®àï¤®ç¥­­ë¥ ¯à¨­æ¨¯ë ýä®à¬®¨§®¡à¥â â¥«ìáª®©þ áâ®à®­ë ¬ -
è¨­®áâà®¥­¨ï ¨«¨, ¯® ªà ©­¥© ¬¥à¥, á¯®á®¡áâ¢®¢ âì â ª®© ýá¨áâ¥¬ â¨§ -
æ¨¨þ. �­ à §«¨ç ¥â âà¨ ¢¨¤  ä®à¬ ¢ â¥å­¨ª¥: ®á­®¢­ãî ä®à¬ã, ª®â®à ï
®¡ãá«®¢«¥­  áâà¥¬«¥­¨¥¬ ª ¯à®ç­®áâ¨ á®®â¢¥âáâ¢ãîé¥© ¤¥â «¨ ¬ è¨­ë,
§ â¥¬ æ¥«¥¢ãî ä®à¬ã, ¢ëâ¥ª îéãî ¨§ ¯à¥¤­ §­ ç¥­¨ï íâ®© ¤¥â «¨, ¨ ­ -
ª®­¥æ, ¢­¥è­îî ä®à¬ã, á®¥¤¨­ïîé ï íâã ¤¥â «ì á ¤àã£¨¬¨, ¯à¨¬ëª î-
é¨¬¨ ¤¥â «ï¬¨, ¨ ¢ ¢ë¡®à¥ ª®â®à®© ª®­áâàãªâ®à ¨¬¥¥â á ¬ãî ¡®«ìèãî
á¢®¡®¤ã. �® íâ  ¢­¥è­ïï ä®à¬  âà¥¡ã¥â ®ç¥­ì âé â¥«ì­®£® ¢ë¡®à , ®­ 
­¥ ¤®«¦­  ¯à®â¨¢®à¥ç¨âì æ¥«¥¢®© ä®à¬¥. �à®áâ®¥ ¡¥áá¬ëá«¥­­®¥ ­ £à®-
¬®¦¤¥­¨¥ áª®¯¨à®¢ ­­ëå ä®à¬ ­  ¤¥â «¨, ¢­ãâà¥­­ïï áãé­®áâì ª®â®àëå
á íâ¨¬ ä®à¬ ¬¨ ­¥ ¨¬¥¥â ­¨ç¥£® ®¡é¥£®, ¥áâì ¨ ®áâ ¥âáï ­¥¯à¨¥¬«¥¬®©.
� ¨â®£¥ íâ® ¢ë§®¢¥â ã ­ áâ®ïé¥£® íªá¯¥àâ  «¨èì ­¥¤®ã¬¥­¨¥: ã ¬ è¨-
­®áâà®¨â¥«ï | ¯®â®¬ã çâ® ¥¬ã £®« ï ¯®«¥§­ ï ä®à¬  ª ¦¥âáï £®à §¤®
áãé¥áâ¢¥­­¥¥ ¨ §¤®à®¢¥¥, ç¥¬ ¯à®áâ® ¢­¥è­ïï ¢ëçãà­®áâì ä®à¬ë, ã åã-
¤®¦­¨ª  | ¯®â®¬ã çâ® ®­ ¯à¨¢ëª ¯®­¨¬ âì ¨áªãááâ¢¥­­ãî ä®à¬ã ¢ ¥¥
áâ¨«¨áâ¨ç¥áª®¬ á¬ëá«¥, â® ¥áâì ¥¬ã áà §ã ¦¥ ¡à®á¨âáï ¢ £« §   ¡áãà¤-
­®áâì, ¡¥áá¬ëá«¥­­®áâì ­¥¯à ¢¨«ì­®£® ¯à¨¬¥­¥­¨ï ä®à¬ë.

�áå®¤ï ¨§ â®£® ¯®«®¦¥­¨ï, çâ® ª®­áâàã¨à®¢ ­¨¥ ¢ §­ ç¨â¥«ì­®© áâ¥-
¯¥­¨ ï¢«ï¥âáï á¢®¡®¤­ë¬ â¢®àç¥áâ¢®¬ ¨ § ¢¨á¨â ­¥ â®«ìª® ®â ¬ â¥¬ â¨-
ç¥áª¨å à áç¥â®¢, ­® ¨ ®â §­ ­¨©, «¨ç­®áâ¨ ¨ ¢ªãá®¢ ¨­¦¥­¥à , �¥«® ¯à¥¤-
¯®« £ ¥â, çâ® ¢ ¡ã¤ãé¥¬ ®¡ï§ â¥«ì­® ¯®ï¢¨âáï ãç¥­¨¥ ® ¬ è¨­­®© ä®à¬¥,
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ª®â®à®¥ ¯®§¢®«¨â ¢ ª ¦¤®¬ ®â¤¥«ì­®¬ á«ãç ¥ ­ å®¤¨âì ®¯â¨¬ «ì­ë¥ à¥-
è¥­¨ï. �¢®î § ¤ çã ®­ ¢¨¤¥« ¢ ¢ëï¢«¥­¨¨ ¨ á¨áâ¥¬ â¨§ æ¨¨ ­ ¨¡®«¥¥
®¡é¨å § ª®­®¢ ¨ ¯à ¢¨« ä®à¬®®¡à §®¢ ­¨ï ¨ áâ à «áï ¯®ª § âì, çâ® ¬ -
è¨­  ¬®¦¥â ¨ ¤®«¦­  ¡ëâì ªà á¨¢®©.

�­®£¤  ¢ «¨â¥à âãà¥ ¬®¦­® ¢áâà¥â¨âì ¬­¥­¨¥, çâ®  àå¨â¥ªâãà­ë©
áâ¨«ì ¢ ¬ è¨­®áâà®¥­¨¨ | ï¢«¥­¨¥ ¯®à®ç­®¥, ¯®à®¦¤¥­­®¥ «¨èì íáâ¥â¨-
ç¥áª®© ª®á­®áâìî, ¡¥§¤ã¬­ë¬ ¯¥à¥­¥á¥­¨¥¬ ã¦¥ £®â®¢ëå  àå¨â¥ªâãà­ëå
ãªà è¥­¨© ­  ¬ è¨­ã, ª®â®à ï ¨ äã­ªæ¨¥©, ¨ ¬ â¥à¨ «®¬, ¨ ¢á¥© á¢®¥©
áãé­®áâìî ¯à¨­æ¨¯¨ «ì­® ®â«¨ç ¥âáï ®â ­¥¯®¤¢¨¦­ëå  àå¨â¥ªâãà­ëå á®-
®àã¦¥­¨©. �® ¨ á®¢à¥¬¥­­ë¥ áâ ­ª¨ ¨ ¬ è¨­ë ­¥ ¯®àë¢ îâ áâ¨«¥¢ëå
á¢ï§¥© á á®¢à¥¬¥­­®©  àå¨â¥ªâãà®©; ¨ ¢ æ¥«®¬ ä®à¬®®¡à §®¢ ­¨¥ ¯à¥¤-
¬¥â­®£® ¬¨à  ª ¦¤®© í¯®å¨ ¨¬¥¥â ¬­®¦¥áâ¢® ®¡é¨å ç¥àâ ¨ à §¢¨¢ ¥âáï
¯® ®¡é¨¬ § ª®­ ¬, ª ª ª®© ¡ë ®¡« áâ¨ ­¨ ¯à¨­ ¤«¥¦ «¨ £àã¯¯ë ¯à¥¤¬¥-
â®¢. � â®çª¨ §à¥­¨ï ¬¥å ­¨ª¨ â ª¦¥ ­¥â ¯à®â¨¢®à¥ç¨ï ¬¥¦¤ã  àå¨â¥ª-
âãà­ë¬ á®®àã¦¥­¨¥¬ ¨ ¬ è¨­®©. �ãé­®áâì  àå¨â¥ªâãà­®£® á®®àã¦¥­¨ï
| ä¥à¬  | ¬®¦¥â à áá¬ âà¨¢ âìáï ª ª ¬¥å ­¨§¬ á ­ã«¥¢®© áâ¥¯¥­ìî á¢®-
¡®¤ë; ¢¢®¤ï ¢ ¬¥å ­¨§¬ë ¤®¯®«­¨â¥«ì­ë¥ ®£à ­¨ç¥­¨ï, ¬ë ¬®¦¥¬ ¯à¨©â¨
ª â®© ¦¥ ä¥à¬¥.

�® ¬­¥­¨î �¥«®, ¬ è¨­®áâà®¥­¨¥ ¤®«¦­® á«¥¤®¢ âì  àå¨â¥ªâãà¥ â ¬,
£¤¥ à¥çì ¨¤¥â ® ä®à¬®®¡à §®¢ ­¨¨ ¬ è¨­ë, ¯®íâ®¬ã ®­ ª« áá¨ä¨æ¨-
àã¥â ®á­®¢­ë¥ ¬ è¨­­ë¥ ä®à¬ë ¯® áâ¥¯¥­¨ ¨å íáâ¥â¨ç¥áª®£® ¢®§¤¥©áâ-
¢¨ï. �¥©áâ¢¨â¥«ì­®, ¢ ª ¦¤®© ç áâ¨ ª®­áâàãªæ¨¨ ¯à®áâã¯ ¥â ¡®«¥¥ ¨«¨
¬¥­¥¥ ®âç¥â«¨¢® ¥¥ ®á­®¢­ ï ä®à¬ . �â¨ ®á­®¢­ë¥ ä®à¬ë áâà®£® äã­ªæ¨-
®­ «ì­ë ¨ ®ª §ë¢ îâ á ¬®¥ ­¥¯®áà¥¤áâ¢¥­­®¥ ¢«¨ï­¨¥ ­  ¯à®ç­®áâì ª®­-
áâàãªæ¨¨. � ª¨¬ ®¡à §®¬, ®á­®¢­ë¥ ä®à¬ë ¬ è¨­ë ¤¨ªâãîâ á¨«ãíâ ¢
æ¥«®¬. �­¨ ¤¥«ïâáï ­  ¤¢  ª« áá : ä®à¬ë, ¯®«­®áâìî ®¯à¥¤¥«¥­­ë¥ æ¥-
«¥á®®¡à §­®áâìî (¢¨­â ¨ ¢¨­â®¢ ï ­ à¥§ª , ª®«¥á® ¨ ¯à®ä¨«ì §ã¡ì¥¢, ¯ -
à®¢®© ª®â¥« ¨ ä®à¬  æ¨«¨­¤à  ¨ â.¯.), ¨ ä®à¬ë ýá¢®¡®¤­®£® ¢ë¡®à þ, â.¥.
â ª¨¥, ¢ ª®â®àëå æ¥«¥á®®¡à §­®áâì ï¢«ï¥âáï «¨èì ç áâìî ¯®áâ ¢«¥­­®©
§ ¤ ç¨, ¨ à¨áã­®ª ª®â®àëå ¬®¦¥â ¡¥áª®­¥ç­® ¢ àì¨à®¢ âìáï. �­ ¯à¥¤-
¯®« £ «, çâ® ¢ ¡ã¤ãé¥¬ ®¡ï§ â¥«ì­® ¯®ï¢¨âáï ãç¥­¨¥ ® ¬ è¨­­®© ä®à¬¥,
ª®â®à®¥ ¯®§¢®«¨â ¢ ª ¦¤®¬ ®â¤¥«ì­®¬ á«ãç ¥ ­ å®¤¨âì ®¯â¨¬ «ì­ë¥ à¥-
è¥­¨ï. �áå®¤ï ¨§ ¯®«®¦¥­¨ï, çâ® ¬ è¨­  ï¢«ï¥âáï ­¥ª¨¬  àå¨â¥ªâãà­ë¬
æ¥«ë¬, �¥«® âà¥¡ã¥â ïá­®áâ¨ ¨ ç¥âª®áâ¨ ¢ á®®â­®è¥­¨¨ ®â¤¥«ì­ëå ç áâ¥©,
¯à¨ç¥¬ ¯®¤ç¥àª¨¢ ¥â äã­ªæ¨®­ «ì­®¥ §­ ç¥­¨¥ ª ¦¤®© ¤¥â «¨.

�á®¡ë© ¨­â¥à¥á ¯à¥¤áâ ¢«ïîâ ¬ëá«¨ �¥«® ® ¯à¨­æ¨¯ å ª®¬¯®§¨æ¨®­-
­®£® ¯®áâà®¥­¨ï. �á­®¢­ë¥ ã§«ë ¬ è¨­ë, ¯® �¥«®, ¤®«¦­ë ç¥âª® à §-
¤¥«ïâìáï, ­¥ ­ àãè ï ¯à¨ íâ®¬ £ à¬®­¨¨ æ¥«®£®, ¯à¨ç¥¬ ¨å ¢­¥è­¨© ¢¨¤
®¯à¥¤¥«ï¥âáï ¨å äã­ªæ¨¥©. �¥«® á¬®âà¥« ­  â¥å­¨ªã ¯à¥¦¤¥ ¢á¥£® á â®çª¨
§à¥­¨ï ¨­¦¥­¥à , ­® ¨­¦¥­¥à  è¨à®ª®£® ¯à®ä¨«ï, £«ã¡®ª® ¨§ãç¨¢è¥£®
¢á¥ ®¡« áâ¨ ¬ è¨­®áâà®¥­¨ï, ¨­¦¥­¥à , ®¡« ¤ ¢è¥£® ¡®«ìè¨¬¨ á¯®á®¡-
­®áâï¬¨ ¨ áª«®­­®£® ª ®¡®¡é¥­¨ï¬.

�®«ìè®¥ ¢­¨¬ ­¨¥ ã¤¥«ï« ®­ à¨â¬ã ¨ ¯à®¯®àæ¨®­ «ì­®áâ¨, ª®â®àë¥,
¯® ¥£® ã¡¥¦¤¥­¨î, § «®¦¥­ë ¢ ¯à¨à®¤¥ ¨ ç¥«®¢¥ç¥áª®© ­ âãà¥ ¨ ¯à¨áãé¨
¢á¥¬ ç¥«®¢¥ç¥áª¨¬ â¢®à¥­¨ï¬ | ®â ¯à®¨§¢¥¤¥­¨© ¨áªãááâ¢  ¤® ¬ è¨­.
�¨â¬¨ç­ ï ¨ ¯à®¯®àæ¨®­ «ì­ ï ä®à¬  ­¥ ¬®¦¥â ¡ëâì ­¥æ¥«¥á®®¡à §­®©,
  á«¥¤®¢ â¥«ì­®, ­¥ ¬®¦¥â ¯à®â¨¢®à¥ç¨âì ¯à¨­æ¨¯ ¬ äã­ªæ¨®­ «ì­®£®
ä®à¬®®¡à §®¢ ­¨ï.
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� 80{90-å £®¤ å XIX áâ®«¥â¨ï ¢®§­¨ª îâ ¯¥à¢ë¥ ¤®£ ¤ª¨ ® ¯àï¬®¬ ¢§ -
¨¬®¤¥©áâ¢¨¨ ¨ ¢§ ¨¬®¢«¨ï­¨¨ ä®à¬ë ¬ è¨­ë ¨ áª®à®áâ¨. � ä®à¬®®¡à -
§®¢ ­¨¨ ¬ è¨­ë ­ áâã¯ ¥â ¯¥à¥å®¤­ë© íâ ¯ ª ­®¢®¬ã áâ¨«î, ¢ëà §¨¢è¥-
¬ãáï ¢¯®á«¥¤áâ¢¨¨ ¢ ®¡â¥ª ¥¬®áâ¨ ¨ ­ è¥¤è¥¬ã á¢®¥ ­ ãç­®¥ ®¡®á­®¢ ­¨¥
¢ â¥®à¨¨ ªàë«  á ¬®«¥â , á®§¤ ­­®© �.�. �ãª®¢áª¨¬.

�¯¨á®ª «¨â¥à âãàë
1. Reuleaux F. �Uber den Maschinenbaustil. 1861 (4-e Au
. 1889).
2. �ë£ ­ª®¢  �.�. ý� ¨áâ®ª®¢ ¤¨§ ©­ þ/ �à¥¤¨á«®¢¨¥ ç«.-ª®àà. ���� �.�. �®-

£®«î¡®¢ . { �.: � ãª .1977.
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�®à¬¨à®¢ ­¨¥ ¨­ä®à¬ æ¨®­­®© ªã«ìâãàë ¡ã¤ãé¥£® ãç¨â¥«ï ­¥®¡å®-
¤¨¬® à áá¬ âà¨¢ âì ª ª ¢ ¦­ãî § ¤ çã ¢ ¯à®æ¥áá¥ ãâ®ç­¥­¨ï á®¤¥à¦ ­¨ï
¯à®ä¥áá¨®­ «ì­®© ¯®¤£®â®¢ª¨ ãç¨â¥«ï ¢ ®¡« áâ¨ ¨­ä®à¬ æ¨®­­ëå â¥å­®-
«®£¨©. � íâ®© á¢ï§¨ ¯à¥¤áâ ¢«ï¥âáï æ¥«¥á®®¡à §­ë¬ ®á®¡®¥ ¢­¨¬ ­¨¥ ¢
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®á¢®¥­¨î á¨áâ¥¬ ª®¬¯ìîâ¥à­®© ¬ â¥¬ â¨ª¨.

�®¬¯ìîâ¥à­ ï ¬ â¥¬ â¨ª  íâ® á®¢à¥¬¥­­ ï ®¡« áâì ­ ãª¨, ª®â®à ï
¢®§­¨ª«  ­  áâëª¥ ¬ â¥¬ â¨ª¨ ¨ ¨­ä®à¬ æ¨®­­ëå â¥å­®«®£¨©. �¥ ¯à¥¤-
¬¥â®¬ ï¢«ï¥âáï ®áãé¥áâ¢«¥­¨¥ á¨¬¢®«ì­ëå ¢ëç¨á«¥­¨© á ¯®¬®éìî ª®¬-
¯ìîâ¥à  (­ ¯à¨¬¥à, à §«®¦¥­¨¥ ¬­®£®ç«¥­  ­  ¬­®¦¨â¥«¨,  ­ «¨â¨ç¥áª®¥
¨­â¥£à¨à®¢ ­¨¥ ¨ ¤¨ää¥à¥­æ¨à®¢ ­¨¥, à §­®®¡à §­ë¥ § ¤ ç¨ ¤¨áªà¥â­®©
¬ â¥¬ â¨ª¨, ¢ â.ç. ¯à®¢¥àª  ¨§®¬®àä¨§¬  £à ä®¢ ¨ ¤à.).

�¥å­¨ç¥áª¨© ¯à®£à¥áá ¯à¨¢¥« ª ¯®ï¢«¥­¨î à §«¨ç­ëå ¯à®£à ¬¬­ëå
¯à®¤ãªâ®¢ ¤«ï á¨¬¢®«ì­ëå ¢ëç¨á«¥­¨© | á¨áâ¥¬ ª®¬¯ìîâ¥à­®© ¬ â¥¬ -
â¨ª¨. � ¨¡®«¥¥ ¨§¢¥áâ­ë ¨§ ­¨å GAP, KANT, Singular, Derive, MAGMA,
Maple, Mathematica, Statistica, MathCAD, MathLab, ¨ ¤à. � ¦¤ ï ¨§ ­¨å
¢ â®© ¨«¨ ¨­®© áâ¥¯¥­¨  ¤ ¯â¨à®¢ ­  ¤«ï à¥è¥­¨ï § ¤ ç ¢ ª®­ªà¥â­ëå
®¡« áâïå ­ ãª¨.

�«ï à¥è¥­¨ï ¢ëç¨á«¨â¥«ì­ëå § ¤ ç ¢ ®¡« áâ¨  ¡áâà ªâ­®©  «£¥¡àë
­ ¨¡®«¥¥ ¯®¤å®¤ïé ï ¨ à §¢¨â ï á¨áâ¥¬ , ¯® ­ è¥¬ã ¬­¥­¨î, ­  á¥£®¤-
­ïè­¨© ¤¥­ì | Maple, ª®â®à ï ¨¬¥¥â âëáïç¨ ¢áâà®¥­­ëå ¨ ¡¨¡«¨®â¥ç­ëå
äã­ªæ¨© ¨ ®£à®¬­ë¥ ¢®§¬®¦­®áâ¨ £à ä¨ç¥áª®© ¢¨§ã «¨§ æ¨¨ ¢ëç¨á«¥­¨©.

� ¬¥â¨¬, çâ® ¬ â¥¬ â¨ç¥áª¨¥ á¨áâ¥¬ë à §¢¨¢ îâáï ¢ ­ ¯à ¢«¥­¨¨ ¨­-
â¥£à¨à®¢ ­¨ï ¤àã£ á ¤àã£®¬. �­â¥­á¨¢­® ¨¤¥â ®á­ é¥­¨¥ ¬ â¥¬ â¨ç¥áª¨å
á¨áâ¥¬ áà¥¤áâ¢ ¬¨ ¤«ï à ¡®âë ¢ Internet. � íâ®¬ ®â­®è¥­¨¨ ¯®á«¥¤­ïï à¥-
 «¨§ æ¨ï � à1¥ ­ å®¤¨âáï ­  ¤®«¦­®© ¢ëá®â¥. �¢ï§ì ¯®«ì§®¢ â¥«¥© íâ®©
á¨áâ¥¬ë ¤àã£ á ¤àã£®¬ ç¥à¥§ Internet ®âªàë¢ ¥â ¢®§¬®¦­®áâ¨ íää¥ªâ¨¢-
­®£® á®âàã¤­¨ç¥áâ¢  ¨ á®¢¬¥áâ­®© à ¡®âë.

� �®«®¬¥­áª®¬ £®áã¤ àáâ¢¥­­®¬ ¯¥¤ £®£¨ç¥áª®¬ ¨­áâ¨âãâ¥ ¯à¨¬¥­¥-
­¨¥ á¨áâ¥¬ë Maple, ¨§ãç¥­¨¥ ¥ñ ¢®§¬®¦­®áâ¥© ¨ ¨á¯®«ì§®¢ ­¨¥ ¢ ãç¥¡­®¬
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¯à®æ¥áá¥ ¡ë«® ­ ç â® c 2005£., â ª¦¥ ¨áá«¥¤®¢ « áì ¢®§¬®¦­®áâì ¨á¯®«ì-
§®¢ ­¨ï ¤ ­­®© á¨áâ¥¬ë ¢ ­ ãç­ëå ¨áá«¥¤®¢ ­¨ïå. �á­®¢­®© à §à ¡®â-
ª®© ï¢«ï¥âáï ¯à¥¯®¤ ¢ ­¨¥ ªãàá  ý�­ä®à¬ æ¨®­­ë¥ â¥å­®«®£¨¨ ¢ ¬ â¥-
¬ â¨ª¥þ áâã¤¥­â ¬ 2-£® ªãàá  ä¨§¨ª®-¬ â¥¬ â¨ç¥áª®£® ä ªã«ìâ¥â .

�¥«ì à ¡®âë | á®§¤ ­¨¥ ¬¥â®¤¨ç¥áª¨å ãª § ­¨© ¤«ï áâã¤¥­â®¢ ¯® ¨§ã-
ç¥­¨î ª®­ªà¥â­ëå à §¤¥«®¢ ¬ â¥¬ â¨ª¨ ¢ á®®â¢¥âáâ¢¨¨ á® áâ ­¤ àâ ¬¨,
¨á¯®«ì§ã¥¬ë¬¨ ¢ ¨­áâàã¬¥­â «ì­ëå ¯ ª¥â å.

� ¤ ­¨ï ¯à¥¤áâ ¢«¥­ë ¢ ¢¨¤¥ « ¡®à â®à­ëå à ¡®â, ãç¨âë¢ ï, çâ® áâã-
¤¥­âë §­ ª®¬ïâáï á á¨áâ¥¬®© ª®¬¯ìîâ¥à­®© ¬ â¥¬ â¨ª¨ Maple ¢¯¥à¢ë¥.

�à ªâ¨ª  ¯®ª §ë¢ ¥â, çâ® á ¬ë¬ âàã¤­ë¬ ï¢«ï¥âáï ­ ç «ì­ë© íâ ¯
®á¢®¥­¨ï á¨áâ¥¬ë. �¤­ ª® ¯®á«¥ §­ ª®¬áâ¢  á á¨áâ¥¬®© ¥¥ ¢¯®«­¥ ¬®¦­®
¨á¯®«ì§®¢ âì ¢ à¥è¥­¨¨ ¯à®ä¥áá¨®­ «ì­ëå § ¤ ç. �®íâ®¬ã £« ¢­ ï § -
¤ ç  ªãàá  ­¥ ¢ â®¬, çâ®¡ë ®¯¨á âì ª ª ¬®¦­® ¡®«ìè¥ ®¯¥à â®à®¢ ¨ äã­ª-
æ¨© á¨áâ¥¬ë,   ¢ â®¬, çâ®¡ë ¯à¨¢¨âì áâã¤¥­âã ýá¯à ¢®ç­ãîþ ¨¤¥®«®£¨î
à ¡®âë á á¨áâ¥¬®©, ¯®§¢®«ïîéãî ¯®áâ¥¯¥­­® ®á¢ ¨¢ âì ¥¥ ¯® ¬¥à¥ à¥è¥-
­¨ï á¢®¨å á®¡áâ¢¥­­ëå § ¤ ç, ¯®ª § âì ¥ñ ¤®áâ®¨­áâ¢  ¨ ­¥¤®áâ âª¨.

�á­®¢­®© ®à£ ­¨§ æ¨®­­®© ä®à¬®© à ¡®âë ï¢«ï¥âáï « ¡®à â®à­ë©
¯à ªâ¨ªã¬. �áî ¯à ªâ¨ç¥áªãî à ¡®âã áâã¤¥­â®¢ ¢ á¢®¨å § ­ïâ¨ïå ¬ë
®à¨¥­â¨àã¥¬ ­  ¯®¤£®â®¢ªã à¥ä¥à â®¢, â¥¬ë ¤«ï ª®â®àëå ®¯à¥¤¥«ïîâáï á
¯à¥¯®¤ ¢ â¥«ï¬¨ à §«¨ç­ëå ¤¨áæ¨¯«¨­, ¨«¨ ¯®¤£®â®¢ªã ¤àã£®© ¯¥ç â­®©
¯à®¤ãªæ¨¨, ­ ¯à¨¬¥à à §¤ â®ç­®£® ¬ â¥à¨ «  ¤«ï ¯¥¤ £®£¨ç¥áª®© ¯à ª-
â¨ª¨.

� §à ¡®â ­® ãç¥¡­®-¬¥â®¤¨ç¥áª®¥ ¯®á®¡¨¥ [1], ª®â®à®¥ á®¤¥à¦¨â ®á­®¢-
­ãî ç áâì ­¥®¡å®¤¨¬®£® ¬ â¥à¨ « , ¢ª«îç ¥â « ¡®à â®à­ë¥ à ¡®â, ª®­-
âà®«ì­ë¥ ¢®¯à®áë ¨ § ¤ ­¨ï ª ­¨¬ ¯® ¯à®£à ¬¬¥ ¡ §®¢®£® ãç¥¡­®£® ªãàá 
ý�­ä®à¬ æ¨®­­ë¥ â¥å­®«®£¨¨ ¢ ¬ â¥¬ â¨ª¥þ, ®¯à¥¤¥«¥­­®£® ä¥¤¥à «ì-
­ë¬ ª®¬¯®­¥­â®¬ áâ ­¤ àâ  ¢ëáè¥£® ¯à®ä¥áá¨®­ «ì­®£® ®¡à §®¢ ­¨ï ¢
¯¥¤ £®£¨ç¥áª¨å ¢ã§ å ¯® á¯¥æ¨ «ì­®áâ¨ ¬ â¥¬ â¨ª  ¨ ä¨§¨ª .

� ¯®á®¡¨¨ ®¯¨á ­ë ¢®§¬®¦­®áâ¨ £à ä¨ª¨ áâ ­¤ àâ­®© ¡¨¡«¨®â¥ª¨
Maple, à áá¬®âà¥­ë ¥¥ ®á­®¢­ë¥ £à ä¨ç¥áª¨¥ áâàãªâãàë. � §¡¨à îâáï
ª®¬ ­¤ë á¯¥æ¨ «¨§¨à®¢ ­­ëå ¯ ª¥â®¢ plots ¨ plottools ª®â®àë¥ ¯®§¢®«ïîâ
à ¡®â âì á ¤¢ã¬¥à­ë¬¨ ¨ ¯à®áâà ­áâ¢¥­­ë¬¨ £à ä¨ç¥áª¨¬¨ ®¡ê¥ªâ ¬¨.
�®¤à®¡­® ¯¥à¥ç¨á«¥­ë ®á­®¢­ë¥ ¯ à ¬¥âàë £à ä¨ç¥áª¨å ª®¬ ­¤ ¨ ¯à¨-
¢¥¤¥­ë ¯à¨¬¥àë ¨å ¨á¯®«ì§®¢ ­¨ï.

�¯¨á®ª «¨â¥à âãàë
1. �««¥­®¢ �.�. �à ä¨ç¥áª¨¥ áâàãªâãàë Maple. �ç¥¡­®-¬¥â®¤¨ç¥áª®¥ ¯®á®¡¨¥ {

�®«®¬­ : ���� 2008. { 62 á.
2. �®¢®àãå¨­ �., �¨¡ã«¨­ �. �®¬¯ìîâ¥à ¢ ¬ â¥¬ â¨ç¥áª®¬ ¨áá«¥¤®¢ ­¨¨. { �.,

�¨à, 2001.
3. � âà®á®¢ �.�. Maple 6 à¥è¥­¨¥ § ¤ ç ¢ëáè¥© ¬ â¥¬ â¨ª¨ ¨ ¬¥å ­¨ª¨. { �.:

�¨à, 2000.
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�¥§¨à®¢ �.�., � ª¬ ¥¢ �.�. �¥§¨à®¢ �.�.
� £¥áâ ­áª¨© £®áã¤ àáâ¢¥­­ë© ¯¥¤ £®£¨ç¥áª¨© ã­¨¢¥àá¨â¥â

367013 £.� å çª « , ¯à.�.� ¬¨¤®¢  17, ª ¡.23
�¥«.: 89034240356, e-mail: timur.60@mail.ru, veteti@rambler.ru

�ªâã «ì­®© § ¤ ç¥© á®¢à¥¬¥­­®£® íâ ¯  à §¢¨â¨ï ®¡à §®¢ ­¨ï ï¢-
«ï¥âáï à¥ «¨§ æ¨ï ¢®§¬®¦­®áâ¥© ¨­ä®ª®¬¬ã­¨ª æ¨®­­ëå â¥å­®«®£¨© ¢
ãç¥¡­®¬ ¯à®æ¥áá¥ èª®«ë ¨ ¢ã§ . �¤­¨¬ ¨§ ¯à¨®à¨â¥â­ëå ­ ¯à ¢«¥­¨©
ï¢«ï¥âáï à¥ «¨§ æ¨ï ¤¨¤ ªâ¨ç¥áª¨å ¢®§¬®¦­®áâ¥© ¨­ä®à¬ æ¨®­­ëå â¥å-
­®«®£¨© ¢ ¯à®æ¥áá¥ ¯à¥¯®¤ ¢ ­¨ï à §«¨ç­ëå ®¡à §®¢ â¥«ì­ëå ¯à¥¤¬¥â®¢.

� á®¢à¥¬¥­­ëå ¨áá«¥¤®¢ ­¨ïå (�à ­®¢áª¨© �.�., � ­¥¥¢ �.�.,�¥§¨à®¢
�.�., �¢ ­®¢ �.�., �à ¢æ®¢ �.�., � ª à®¢ �.�., �¥åâ¨¥¢ �.�., �ª®¡á®­
�.�. ¨ ¤à.) ¯®¤ç¥àª¨¢ ¥âáï ­¥®¡å®¤¨¬®áâì ¯à¨¬¥­¥­¨ï áà¥¤áâ¢ ¨­ä®à¬ -
æ¨®­­ëå â¥å­®«®£¨© ¢ ¯à®æ¥áá¥ ®¡ãç¥­¨ï ¬ â¥¬ â¨ª¥, ®â¬¥ç ¥âáï, çâ® ¨á-
¯®«ì§®¢ ­¨¥ ®â¤¥«ì­ëå ª®¬¯®­¥­â®¢ ¨«¨ £®â®¢ëå í«¥ªâà®­­ëå ¨§¤ ­¨© ®¡-
à §®¢ â¥«ì­®£® ­ §­ ç¥­¨ï (����), ª®¬¯ìîâ¥à­ëå ®¡ãç îé¨å ¯à®£à ¬¬
¯® ¬ â¥¬ â¨ª¥ ¯®§¢®«ï¥â ®áãé¥áâ¢«ïâì  ¢â®¬ â¨§¨à®¢ ­­ë© ª®­âà®«ì ¨
á ¬®ª®­âà®«ì à¥§ã«ìâ â®¢ ®¡ãç¥­¨ï, ª®¬¯ìîâ¥à­ãî ¢¨§ã «¨§ æ¨î ãç¥¡-
­®© ¬ â¥¬ â¨ç¥áª®© ¨­ä®à¬ æ¨¨ ¯ãâ¥¬ ¥£® ­ £«ï¤­®£® ¯à¥¤áâ ¢«¥­¨ï.

�¤­¨¬ ¨§ íää¥ªâ¨¢­ëå ­ ¯à ¢«¥­¨© ¨á¯®«ì§®¢ ­¨ï ¨­ä®ª®¬¬ã­¨ª -
æ¨®­­ëå â¥å­®«®£¨© ¯à¨ ®¡ãç¥­¨¨ ¬ â¥¬ â¨ª¥ ï¢«ï¥âáï á®§¤ ­¨¥ í«¥ª-
âà®­­ëå áà¥¤áâ¢ ãç¥¡­®£® ­ §­ ç¥­¨ï, á¯®á®¡áâ¢ãîé¨å ä®à¬¨à®¢ ­¨î
¯à¨¥¬®¢ à¥è¥­¨ï ¬ â¥¬ â¨ç¥áª¨å § ¤ ç ­  ¡ §¥ ¨å ª« áá¨ä¨ª æ¨¨ ¨
áâàãªâãà¨à®¢ ­¨î ­  ®á­®¢¥ ¢¨¤®¢ §­ ­¨© ¨á¯®«ì§ã¥¬ëå ¢ ¯à®æ¥áá¥ à¥è¥-
­¨¨ ¨ å à ªâ¥à  ¢§ ¨¬®á¢ï§¥© ¬¥¦¤ã ­¨¬¨ (�.�. �®­ å®¢, �.�. � ª¬ ¥¢,
�.�. �ãá¥¢ ¨ ¤à.) ¨ ¯®íâ ¯­®£® ä®à¬¨à®¢ ­¨ï: â¥®à¥â¨ç¥áª¨å §­ ­¨©; ¡ -
§®¢ëå §­ ­¨© ¤«ï à¥è¥­¨ï ®¯à¥¤¥«¥­­ëå â¨¯®¢ § ¤ ç; ¯à¨¥¬®¢ à¥è¥­¨ï;
®¡ãç¥­¨ï ¯®¨áªã à¥è¥­¨ï § ¤ ç.

� å®¤¥ à¥ «¨§ æ¨¨ ãª § ­­®£® ­ ¯à ¢«¥­¨ï ­ ¬¨ ¯®«ãç¥­ë á«¥¤ãîé¨¥
à¥§ã«ìâ âë:
{ à §à ¡®â ­  ¬¥â®¤¨ª  á®áâ ¢«¥­¨ï ¨ à¥ «¨§ æ¨¨ á¨áâ¥¬ë § ¤ ­¨© ¯® ®â-

¤¥«ì­ë¬ à §¤¥« ¬ èª®«ì­®© ¬ â¥¬ â¨ª¨ á ãç¥â®¬  ¢â®àáª®© ª« áá¨ä¨-
ª æ¨¨ ¨ áâàãªâãà¨à®¢ ­¨¥ § ¤ ç ­  ®á­®¢¥ ¢¨¤®¢ §­ ­¨© ¨á¯®«ì§ã¥¬ëå
¢ ¯à®æ¥áá¥ à¥è¥­¨ï ¨ å à ªâ¥à¥ ¢§ ¨¬®á¢ï§¥© ¬¥¦¤ã ­¨¬¨;

{ à §à ¡®â ­ ãç¥¡­®-¬¥â®¤¨ç¥áª¨© ª®¬¯«¥ªá (���) ý�« ­¨¬¥âà¨ïþ,
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¢ª«îç îé ï á¨áâ¥¬ã § ¤ ç ¯® à §¤¥«ã ý�¥âëà¥åã£®«ì­¨ª¨þ; ®¡ãç î-
éãî ¨ ª®­âà®«¨àãîéãî ¯à®£à ¬¬ë ¨ ¬¥â®¤¨ç¥áª¨¥ à¥ª®¬¥­¤ æ¨¨ ¯®
¨å ¨á¯®«ì§®¢ ­¨î;

{ à §à ¡®â ­  ¬¥â®¤¨ª  á®§¤ ­¨ï í«¥ªâà®­­®£® ãç¥¡­¨ª  ­  ®á­®¢¥ ª®¬-
¯ìîâ¥à­ëå ¬ â¥¬ â¨ç¥áª¨å á¨áâ¥¬ á æ¥«ìî íää¥ªâ¨¢­®£® ®¡ãç¥­¨ï ­¥-
ª®â®àë¬ à §¤¥« ¬ èª®«ì­®£® ªãàá  ¬ â¥¬ â¨ª¨,   â ª¦¥ ¬®¤¥«ì ®¡ãç¥-
­¨ï áâã¤¥­â®¢ ¨å à §à ¡®âª¥.

�¥®à¥â¨ç¥áª¨¥ ¨ ¯à ªâ¨ç¥áª¨¥ à¥§ã«ìâ âë ¨áá«¥¤®¢ ­¨ï  ¯à®¡¨à®¢ -
«¨áì ­  ¡ §¥ ª ä¥¤àë ¬¥â®¤¨ª¨ ¯à¥¯®¤ ¢ ­¨ï ¬ â¥¬ â¨ª¨ ¨ ¨­ä®à¬ â¨ª¨
� £¥áâ ­áª®£® £®áã¤ àáâ¢¥­­®£® ¯¥¤ £®£¨ç¥áª®£® ã­¨¢¥àá¨â¥â , � £¥áâ ­-
áª®£® ¨­áâ¨âãâ  ¯®¢ëè¥­¨ï ª¢ «¨ä¨ª æ¨¨ ¯¥¤ £®£¨ç¥áª¨å ª ¤à®¢ ¨ ¬­®-
£®ç¨á«¥­­ëå á¥«ìáª¨å ¨ £®à®¤áª¨å èª®« å.

�®«ãç¥­­ë¥ à¥§ã«ìâ âë,   â ª¦¥  ­ «¨§ ­ ãç­®-¯à ªâ¨ç¥áª®£® ®¯ëâ 
¨á¯®«ì§®¢ ­¨ï í«¥ªâà®­­ëå áà¥¤áâ¢ ãç¥¡­®£® ­ §­ ç¥­¨ï ¯®§¢®«¨«¨ ¯¥-
à¥©â¨ ª à §à ¡®âª¥ ª®­æ¥¯âã «ì­®© ¬®¤¥«¨ ¬¥â®¤¨ç¥áª®© á¨áâ¥¬ë ¯®¤£®-
â®¢ª¨ ãç¨â¥«¥© ¬ â¥¬ â¨ª¨ ¨ ¨­ä®à¬ â¨ª¨ ª ®¡ãç¥­¨î ãç é¨åáï ¬ â¥¬ -
â¨ª¥ ­  ®á­®¢¥ ä®à¬¨à®¢ ­¨ï ¯à®ä¥áá¨®­ «ì­ëå ã¬¥­¨© à §à ¡ âë¢ âì ¨
¨á¯®«ì§®¢ âì í«¥ªâà®­­ëå áà¥¤áâ¢ ãç¥¡­®£® ­ §­ ç¥­¨ï, ¢ª«îç îé ï:
{ ®¡ãç¥­¨¥ «®£¨ª®-¬ â¥¬ â¨ç¥áª®¬ã ¨ «®£¨ª®-¤¨¤ ªâ¨ç¥áª®¬ã  ­ «¨§ã â¥-

®à¥â¨ç¥áª®£® ¬ â¥à¨ «  ¨ ¬ â¥¬ â¨ç¥áª¨å § ¤ ç ¯® à §«¨ç­ë¬ ãç¥¡­ë¬
¯®á®¡¨ï¬;

{ ®¡ãç¥­¨¥ â¥®à¥â¨ç¥áª®¬ã ¬ â¥à¨ «ã ¯® ¬ â¥¬ â¨ª¥ á ¨á¯®«ì§®¢ ­¨¥¬ ¨­-
ä®ª®¬¬ã­¨ª æ¨®­­ëå â¥å­®«®£¨©;

{ á®áâ ¢«¥­¨¥ â¥áâ®¢ëå § ¤ ­¨© á æ¥«ìî ¯à®¢¥àª¨ áä®à¬¨à®¢ ­­®áâ¨ ã
ãç é¨åáï ¡ §®¢ëå §­ ­¨© ­¥®¡å®¤¨¬ëå ¤«ï à¥è¥­¨ï § ¤ ç ®¯à¥¤¥«¥­-
­®£® â¨¯ ;

{ á®áâ ¢«¥­¨¥ á¨áâ¥¬ë § ¤ ç ­  ®á­®¢¥ ¨å  ¢â®àáª®© ª« áá¨ä¨ª æ¨¨, ¯®-
§¢®«ïîé¨å íää¥ªâ¨¢­® ¨á¯®«ì§®¢ âì ¨­ä®ª®¬¬ã­¨ª æ¨®­­ë¥ â¥å­®«®-
£¨¨ (ª®­áâàãªæ¨© £¥®¬¥âà¨ç¥áª¨å ä¨£ãà ¨«¨ áâàãªâãà ¢ëà ¦¥­¨©; ¢¨-
¤®¢ §­ ­¨©, ¨á¯®«ì§ã¥¬ëå ¢ ¯à®æ¥áá¥ à¥è¥­¨ï § ¤ ç ¨ å à ªâ¥à  ¨å ¢§ -
¨¬®á¢ï§¥©);

{ ¬¥â®¤¨ªã à §à ¡®âª¨ ¨ à¥ «¨§ æ¨¨ í«¥ªâà®­­ëå áà¥¤áâ¢ ãç¥¡­®£® ­ §­ -
ç¥­¨ï ¯à¨ ®¡ãç¥­¨¨ ¬ â¥¬ â¨ª¥;

{ á¨áâ¥¬ã ¤¨áâ ­æ¨®­­®£® ®¡ãç¥­¨ï ãç¨â¥«¥© ¨á¯®«ì§®¢ ­¨î í«¥ªâà®­­ëå
áà¥¤áâ¢ ãç¥¡­®£® ­ §­ ç¥­¨ï.

�à ªâ¨ç¥áª ï à¥ «¨§ æ¨ï ®¡®§­ ç¥­­®© ­ ¬¨ ¯à®¡«¥¬ë ®áãé¥áâ¢«ï-
« áì ¯à¨ ¯®¬®é¨ á«¥¤ãîé¨å áâà â¥£¨©:

�¨áâ¥¬­ë© ¯®¤å®¤ ª ¬®¤¥à­¨§ æ¨¨ áâàãªâãàë â¥å­®«®£¨¨ ®¡ãç¥­¨ï ¬ -
â¥¬ â¨ª¥ ¢ èª®«¥ ¨ ¢ã§¥ á ¨á¯®«ì§®¢ ­¨¥¬ í«¥ªâà®­­ëå áà¥¤áâ¢ ãç¥¡­®£®
­ §­ ç¥­¨ï

�á¨å®«®£®-¯¥¤ £®£¨ç¥áª®¥ á®¯à®¢®¦¤¥­¨¥ á¨áâ¥¬ë ®¡ãç¥­¨ï ãç é¨åáï
à¥è¥­¨î ¬ â¥¬ â¨ç¥áª¨å § ¤ ç á ¨á¯®«ì§®¢ ­¨¥¬ í«¥ªâà®­­ëå áà¥¤áâ¢
ãç¥¡­®£® ­ §­ ç¥­¨ï.

�®¬¯«¥ªá­®¥ íªá¯¥à¨¬¥­â «ì­®¥ ¨áá«¥¤®¢ ­¨¥ à §à ¡®â ­­®© ¬¥â®¤¨-
ç¥áª®© á¨áâ¥¬ë ®¡ãç¥­¨ï (èª®«  ¨ ¢ã§).
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�®áª®¢áª¨© ¨­áâ¨âãâ í«¥ªâà®­­®© â¥å­¨ª¨
124489, £. �¥«¥­®£à ¤, ����, ª ä¥¤à  ��1

�¥«.: 5329938, � ªá: 5302233, e-mail: lisovec@gmail.com
�­®£®äã­ªæ¨®­ «ì­ë© ¬ã«ìâ¨¬¥¤¨©­ë© ª®¬¯ìîâ¥à­ë© ª« áá á®§¤ ­

¢ à ¬ª å ¨­­®¢ æ¨®­­®-®¡à §®¢ â¥«ì­®© ¯à®£à ¬¬ë ����. �« áá
®¡®àã¤®¢ ­ á«¥¤ãîé¨¬¨ ¤¢ã¬ï ¨­â¥««¥ªâã «ì­ë¬¨ (­ áâà ¨¢ îé¨¬¨
à §¬¥à ¨ ä®ªãá ¨§®¡à ¦¥­¨ï ¯® à ¬ª¥ ­ áâ¥­­®£® íªà ­ ) ¯à®¥ªâ®à ¬¨,
¯à®¥æ¨àãîé¨¬¨ ¨§®¡à ¦¥­¨¥ ­  íªà ­ë, à á¯®«®¦¥­­ë¥ ­  ¯à®â¨¢®¯®-
«®¦­ëå áâ¥­ å. �â® ¯®§¢®«ï¥â áâã¤¥­â ¬ «¥£ª® ¢®á¯à¨­¨¬ âì ¨­ä®à¬ -
æ¨î, ª®â®àãî ¯à¥¯®¤ ¢ â¥«ì ¢¢®¤¨â á® á¢®¥£® à ¡®ç¥£® ¬¥áâ , ª®­âà®«¨àãï
¥¥ ¯® á¢®¥¬ã ¬®­¨â®àã ¨ íâ¨¬ íªà ­ ¬. � ¤¨®ã¯à ¢«ï¥¬ ï ¬ëèì ¯®§¢®-
«ï¥â ¥¬ã ¯¥à¥¬¥é âìáï ¢® ¢à¥¬ï ¨§«®¦¥­¨ï ¬ â¥à¨ «  ¯® ¢á¥¬ã ª« ááã.
�  ¡®ª®¢®© áâ¥­¥ ª« áá  à á¯®«®¦¥­ë ¤¢  ��-¯ ­¥«ï¬¨ á ¤¨ £®­ «ìî
47′′ á ¯®¤¤¥à¦ª®© ¢ëá®ª¨å à §à¥è¥­¨© ¨ è¨à®ª¨¬¨ ã£« ¬¨ ®¡§®à . �â®
¤ ¥â ¢®§¬®¦­®áâì ¢ «î¡®© ¬®¬¥­â ¢ë¢¥áâ¨ ­  ­¨å ¤¢  «î¡ëå íªà ­  áâã-
¤¥­â®¢ ¨ ¯à®ª®¬¬¥­â¨à®¢ âì ã¤ ç­®¥ ¨ ­¥ã¤ ç­®¥ ¨á¯®«ì§®¢ ­¨¥ ¯ ª¥â , ¢
¤ ­­®¬ ¤®ª« ¤¥ ¯à®¨««îáâà¨à®¢ ­® ­  ¯à¨¬¥à¥ STATISTICA.

�à¨ ¨§«®¦¥­¨¨ â¥®à¥â¨ç¥áª®£® ¬ â¥à¨ «  ¨á¯®«ì§ã¥âáï æ¨äà®¢ ï ª®-
®à¤¨­ â­ ï àãçª  (PC Notes Taker), ª®â®à ï ¯®§¢®«ï¥â ¯¨á âì â¥ªáâ «¥ª-
æ¨¨ (¨«¨ à¨á®¢ âì £à ä¨ª¨ ¨ ¤¨ £à ¬¬ë) ­  ®¡ëç­®¬ «¨áâ¥ ¡ã¬ £¨, ¯®¬¥-
é¥­­®¬ ¢ á¯¥æ¨ «ì­ë© § ¦¨¬, ª®â®àë© ï¢«ï¥âáï ¯à¨¥¬­¨ª®¬ ¨­ä®à¬ æ¨¨
¨ ®¤­®¢à¥¬¥­­® ¯¥«¥­£ â®à®¬ ¯®«®¦¥­¨ï ¯¥à  àãçª¨.

�® § ¢¥àè¥­¨¨ «¥ªæ¨¨ ¨«¨ § ­ïâ¨ï, áâã¤¥­âë ª®¯¨àãîâ ­  á¢®¨ ­®á¨-
â¥«¨ ¯à®á«ãè ­­ãî ¨­ä®à¬ æ¨î ¤«ï ¤®¬ è­¥© ¯à®à ¡®âª¨.
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ý��������-��������þ | �������������,
�������� ����� ��������

�ë«¥£¦ ­¨­ �.�.
�¥­âà ¤®¯®«­¨â¥«ì­®£® ®¡à §®¢ ­¨ï ¤¥â¥© ý�¨áâ ­â­®¥ ®¡ãç¥­¨¥þ

�¥«.: 9363109, � ªá: 9363104, e-mail: diod@desc.ru
�¥§ã«ìâ â¨¢­®áâì ¯à®æ¥áá  ®¡ãç¥­¨ï ¢® ¬­®£®¬ § ¢¨á¨â ®â âé â¥«ì-

­®áâ¨ à §à ¡®âª¨ ¬¥â®¤¨ª¨ ª®­âà®«ï §­ ­¨©. �¥¤ £®£¨ç¥áª¨© ª®­âà®«ì
¢ë¯®«­ï¥â æ¥«ë© àï¤ äã­ªæ¨© ¢ ¯¥¤ £®£¨ç¥áª®¬ ¯à®æ¥áá¥: ®æ¥­®ç­ãî,
áâ¨¬ã«¨àãîéãî, à §¢¨¢ îéãî, ®¡ãç îéãî, ¤¨ £­®áâ¨ç¥áªãî ¨ ¤à.

�¡ê¥ªâ¨¢­®áâì ¯à®¢¥àª¨ §­ ­¨© ¯à¥¤¯®« £ ¥â ª®àà¥ªâ­ãî ¯®áâ ­®¢ªã
ª®­âà®«ì­ëå ¢®¯à®á®¢ ¨ ä®à¬ã«¨à®¢ ­¨¥ § ¤ ­¨©. �«ï ¤¨ £­®áâ¨ª¨
ãá¯¥è­®áâ¨ ®¡ãç¥­¨ï ¢®§¬®¦­® ¨á¯®«ì§®¢ ­¨¥ à §«¨ç­ëå ä®à¬, ­®, ¦¥« -
â¥«ì­®, çâ®¡ë ¢ë¡à ­­ ï ä®à¬  ¯®§¢®«ï«  ®¯¥à â¨¢­® ¯®«ãç âì à¥§ã«ì-
â âë (ª ª ¤«ï ãç¨â¥«ï, â ª ¨ ¤«ï ®¡ãç ¥¬®£®).

�¬¥­­® â ª®© ­®¢®© ä®à¬®© áâ «¨ �­â¥à­¥â-ª àãá¥«¨, à®¤¨¢è¨¥áï
¢ æ¥­âà¥ ¤®¯®«­¨â¥«ì­®£® ®¡à §®¢ ­¨ï ¤¥â¥© ý�¨áâ ­â­®¥ ®¡ãç¥­¨¥þ,
���� £. �®áª¢ë [3]. �â® ®¤­  ¨§  ªâ¨¢­ëå ä®à¬ ®¡ãç¥­¨ï [2], á®¥¤¨­¨¢-
è ï ®á­®¢­ë¥ ¨¤¥¨ ¬ â¥¬ â¨ç¥áª¨å ª àãá¥«¥© ¨ �­â¥à­¥â-â¥áâ¨à®¢ ­¨ï ¢
¥¤¨­ë© ¯à®¤ãªâ, à ¡®â îé¨© ¤¨áâ ­æ¨®­­® ¢ à¥¦¨¬¥ à¥ «ì­®£® ¢à¥¬¥­¨
(á¬ ááë«ªã [1]).

�£à®¢®¥ ®¡ãç¥­¨¥ ¯à®å®¤¨â ®ç¥­ì ¯à®áâ®. �®¬ ­¤ë, § à¥£¨áâà¨à®¢ ¢-
è¨¥áï ­  á ©â¥, ¢ ãª § ­­®¥ ¢à¥¬ï ¯®«ãç îâ ¤®áâã¯ ª § ¤ ç ¬. � ¤ ç¨
¤ îâáï ­  ®¯à¥¤¥«¥­­®¥ ¢à¥¬ï ¯® ®ç¥à¥¤¨, ¢ ®¤¨­ ª®¢®¬ ¤«ï ¢á¥å ¯®àï¤ª¥.
� ª ¦¤®© § ¤ ç¥ ¤®áâ â®ç­® ¤ âì ®â¢¥â. �á«¨ ®â¢¥â ¢¥à­ë© | ª®¬ ­¤ 
¯®«ãç ¥â ¡ ««ë. �¨á«® íâ¨å ¡ ««®¢ ¢®§à áâ ¥â ®â ª ¦¤®£® ¢¥à­®£® ®â¢¥â 
ª á«¥¤ãîé¥¬ã. �® ¥á«¨ ®â¢¥â ¤ ­ ­¥¢¥à­ë© | ç¨á«® ¡ ««®¢ §  á«¥¤ãî-
éãî § ¤ çã ã¬¥­ìè ¥âáï. � â¥ç¥­¨¥ ¨£àë ª®¬ ­¤ë ¬®£ãâ ¢¨¤¥âì ª ª á¢®¨
­ ¡à ­­ë¥ ¡ ««ë, â ª ¨ â¥ªãé¨¥ à¥§ã«ìâ âë ¤àã£¨å ª®¬ ­¤. � ª ï ä®à¬ 
­¥á«®¦­® à¥ «¨§ã¥âáï ª ª ®ç­®, â ª ¨ ¤¨áâ ­æ¨®­­®.

�« áá¨ç¥áª¨¥ ¯à ¢¨«  ¬ â¥¬ â¨ç¥áª¨å ª àãá¥«¥© ¡ë«¨ ª à¤¨­ «ì­®
ã¯à®é¥­ë, çâ® ¤ «® ¢®§¬®¦­®áâì ®¡«¥£ç¨âì ¯à®æ¥áá ¯à®¢¥¤¥­¨ï ¨£àë.
�ë« á®åà ­¥­ ®á­®¢­®© ¯à¨­æ¨¯ | ­¥®¡å®¤¨¬® ®¡ï§ â¥«ì­® à¥è¨âì ª ¦-
¤ãî á«¥¤ãîéãî § ¤ çã, ­¥ ¨¬¥ï ¯à¨ íâ®¬ ­¨ª ª®£® ¢ë¡®à . �« £®¤ àï
íâ®¬ã á®à¥¢­®¢ ­¨¥ á®åà ­¨«®  § àâ­®áâì, ª®â®à ï § áâ ¢«ï¥â ãç áâ­¨ª®¢
ã¯®à­® ¨áª âì ®â¢¥â ª ª ¦¤®¬ã ­®¢®¬ã § ¤ ­¨î.

� ¨â®£¥ ¯®«ãç¨« áì ¨£à , ¨¬¥îé ï ®£à®¬­®¥ ç¨á«® ¯à¥¨¬ãé¥áâ¢ ¯¥à¥¤
¤àã£¨¬¨ ä®à¬ ¬¨. �®-¯¥à¢ëå, ®­  § áâ ¢«ï¥â ãç áâ­¨ª®¢ à §¡¨à âìáï ¢
§ ¤ ­¨ïå,   ­¥ ¢¢®¤¨âì ®â¢¥âë ­ ã£ ¤. �®-¢â®àëå, ãç¨â¥«ì ¬®¦¥â «¥£ª®
®à£ ­¨§®¢ âì ãç áâ¨¥ á¢®¨å ãç¥­¨ª®¢ ¢ á®à¥¢­®¢ ­¨¨. �¬ã ­¥ ­ã¦­® £®â®-
¢¨âì § ¤ ­¨ï ¨«¨ § ­¨¬ âìáï ª ª®©-â® ¨­®© ¯à¥¤¢ à¨â¥«ì­®© ¯®¤£®â®¢ª®©.
�«ï íâ®£® ­¥®¡å®¤¨¬ ®¤¨­ ¨«¨ ­¥áª®«ìª® ª®¬¯ìîâ¥à®¢ á ¢ëå®¤®¬ ¢ á¥âì
�­â¥à­¥â. �-âà¥âì¨å, èª®«ì­¨ª ¬®¦¥â á ¬®áâ®ïâ¥«ì­® ãç áâ¢®¢ âì ¢ ¨£à¥
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á «î¡®£® ª®¬¯ìîâ¥à , ­ ¯à¨¬¥à, ¤®¬ è­¥£®. � ª¨¬ ®¡à §®¬, �­â¥à­¥â-
ª àãá¥«ì ¬®¦¥â ¯ãáâì ­¥¬­®£®, ­® ¯®â¥á­¨âì ª®¬¯ìîâ¥à­ë¥ ¨£àë.

�â¤¥«ì­® á«¥¤ã¥â § ¬¥â¨âì, çâ® ä®à¬  á®à¥¢­®¢ ­¨ï ¯®§¢®«ï¥â ¤ -
¢ âì § ¤ ­¨ï à §«¨ç­®© á«®¦­®áâ¨: ®â á ¬ëå ¯à®áâëå ¤® ®ç¥­ì ý¢ëªàã-
â á­ëåþ. �â® ¯®§¢®«ï¥â § ¨­â¥à¥á®¢ âì ª ª à¥¡ïâ, § ­¨¬ îé¨å ¢ëá®ª¨¥
¬¥áâ  ­  ®«¨¬¯¨ ¤ å, â ª ¨ èª®«ì­¨ª®¢, ¤®¯®«­¨â¥«ì­® ­¥ § ­¨¬ îé¨åáï
¯à¥¤¬¥â®¬ ¢®¢á¥. �­â¥à­¥â-ª àãá¥«ì | ­¥ ®ç¥à¥¤­ ï ¨£à  ¤«ï ­¥¡®«ìè®£®
ç¨á«  ¯®¤£®â®¢«¥­­ë© èª®«ì­¨ª®¢,   ¬ áá®¢®¥ á®à¥¢­®¢ ­¨¥, £¤¥ ª ¦¤ë©
¬®¦¥â ¨áª âì á¢®© ãá¯¥å. � ª¨¬ ®¡à §®¬, æ¥«ìî ª àãá¥«¥© ï¢«ï¥âáï ­¥
áª®«ìª® ¢ëï¢«¥­¨¥ ®¤ à¥­­ëå èª®«ì­¨ª®¢, áâ®«ìª® § ¨­â¥à¥á®¢ ­­®áâì
¡®«ìè¥£® ç¨á«  èª®«ì­¨ª®¢ ª®­ªà¥â­ë¬ ¯à¥¤¬¥â®¬. �¬¥­­® ¤«ï íâ®£®
��� ý�¨áâ ­â­®¥ ®¡ãç¥­¨¥þ ­ ç « ¯à®¢®¤¨âì ¬ â¥¬ â¨ç¥áª¨¥ ª àãá¥«¨
¢ á¢®¨å áâ¥­ å (¢ 2004 £®¤ã). �®¤¨« áì ¨¤¥ï à¥ «¨§®¢ âì á®à¥¢­®¢ ­¨¥ ¢
�­â¥à­¥â¥. �ë« á®§¤ ­ á ©â á ¢®§¬®¦­®áâìî  ¢â®¬ â¨ç¥áª®© ¯à®¢¥àª¨
®â¢¥â®¢. � 2005 £®¤ã ¯à®è«  ¯¥à¢ ï �­â¥à­¥â-ª àãá¥«ì.

�®á«¥ ¯¥à¢ëå ª àãá¥«¥© ¯® ¬ â¥¬ â¨ª¥ ¯à®¢¥«¨ �­â¥à­¥â-á®à¥¢­®¢ -
­¨ï ¯® ¤àã£¨¬ ¯à¥¤¬¥â ¬. �­ ç «  áâ «¨ ¯à®å®¤¨âì ª àãá¥«¨ ¯® ¨­ä®à-
¬ â¨ª¥, § â¥¬ | ¨­â¥««¥ªâã «ì­ë¥ ¢¨ªâ®à¨­ë ¤«ï ¤¥â¥© á ®£à ­¨ç¥­­ë¬¨
¢®§¬®¦­®áâï¬¨. �ª § «®áì, çâ® ¬®¦­® ãá¯¥è­® à §à ¡®â âì § ¤ ­¨ï ¤«ï
ª àãá¥«¨ ¯® ¤àã£¨¬ ¯à¥¤¬¥â ¬. � 2006{2007 ãç¥¡­®¬ £®¤ã á¯¨á®ª á®à¥¢­®-
¢ ­¨© á¨«ì­® à áè¨à¨«áï: ¯à®è«¨ ª àãá¥«¨ ¯® àãááª®¬ã ¨  ­£«¨©áª®¬ã
ï§ëªã, ¯® ä¨§¨ª¥.

�ç¥­ì ¡ëáâà® on-line ¢¥àá¨ï ¨£àë áâ «  ¯®¯ã«ïà­®© ¢ à §­ëå à¥£¨®­ å
�®áá¨¨. �®«ìª® ¢à¥¬ï áâ ­®¢¨âáï ¯à¥¯ïâáâ¢¨¥¬: ª®£¤  ¢ �®áª¢¥ ¢ 15.00
­ ç¨­ ¥âáï ¨£à , ¢ �à á­®ïàáª®¬ ªà ¥ | 19.00. �® íâ® ­¥ ¬¥è ¥â ¯à¨­¨-
¬ âì ãç áâ¨¥ ¢ ª àãá¥«¨ ¡®«ìè®¬ã ç¨á«ã ª®¬ ­¤ ¨§ á¥«ìáª¨å èª®« �à á-
­®ïàáª®£® ªà ï, à á¯®«®¦¥­­ëå ¤ «ìè¥ ­  ¢®áâ®ª �àªãâáª , �ªãâáª . �§
�®áá¨¨ ¢ á®à¥¢­®¢ ­¨¨ ãç áâ¢ãîâ èª®«ì­¨ª¨ ¡®«¥¥ ç¥¬ 30 à¥£¨®­®¢. �§
§ àã¡¥¦­ëå ãç áâ­¨ª®¢ | èª®«ì­¨ª¨ �ªà ¨­ë, �¥« àãá¨, � § åáâ ­ ,
�«®¢ ª¨¨. �á¥­ìî 2007 £®¤  ¢ ª ¦¤®© �­â¥à­¥â-ª àãá¥«¨ ãç áâ¢®¢ «® ®â
300 ¤® 450 ª®¬ ­¤.

� ©â �­â¥à­¥â-ª àãá¥«¥©: http://karusel.desc.ru.

�¯¨á®ª «¨â¥à âãàë
1. �ãá ª®¢, �.�., �¥à¤îª®¢ �.�. �¡  ªâ¨¢­ëå ä®à¬ å ®¡ãç¥­¨ï ¢ èª®«¥ ¨ ¢ã§¥.

ý�ªâã «ì­ë¥ ¯à®¡«¥¬ë ®¡ãç¥­¨ï ¬ â¥¬ â¨ª¥þ (� 155-«¥â¨î á® ¤­ï à®¦¤¥­¨ï
�.�. �¨á¥«¥¢ ): âàã¤ë �á¥à®áá¨©áª®© § ®ç­®© ­ ãç­®-¯à ªâ¨ç¥áª®© ª®­ä¥à¥­-
æ¨¨. { �à¥« : �§¤ â¥«ìáâ¢® ���, �®«¨£à ä¨ç¥áª ï ä¨à¬  ý� àâãèþ, 2007. {
�. 235{239.
� ©â ��� ý�¨áâ ­â­®¥ ®¡ãç¥­¨¥þ: http://www.desc.ru.
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� ¢à¨«®¢  �.�.
�¥­§¥­áª¨© £®áã¤ àáâ¢¥­­ë© ¯¥¤ £®£¨ç¥áª¨© ã­¨¢¥àá¨â¥â

¨¬. �.�. �¥«¨­áª®£®
440028, £. �¥­§ , ã«. �¤ à­ ï, ¤.13/40, ª¢.2

e-mail: margogavr@freemail.ru

�¯¥æ¨ä¨ª  ¡ã¤ãé¥© ¯à®ä¥áá¨®­ «ì­®© ¤¥ïâ¥«ì­®áâ¨ ãç¨â¥«ï á®áâ®¨â
¢ ä®à¬¨à®¢ ­¨¨ á¢®¥£® «¨ç­®£® áâ¨«ï ¤¥ïâ¥«ì­®áâ¨ ¨ ­¥®¡å®¤¨¬®áâ¨ ¬­®-
£®äã­ªæ¨®­ «ì­®£® ¨ ¬­®£® á¯¥ªâ­®£® ¨á¯®«ì§®¢ ­¨ï ª®¬¯ìîâ¥à .

�áá«¥¤®¢ ­¨¥ ¯à®æ¥áá  ¨­ä®à¬ â¨§ æ¨¨ èª®« £®à®¤  �¥­§ë ¯®ª § «®,
çâ® èª®«ë ¨¬¥îâ ¤®áâ â®ç­® á¥àì¥§­ãî â¥å­¨ç¥áªãî ¡ §ã (ª®¬¯ìîâ¥àë,
¯à¨­â¥àë, áª ­¥àë, ¬¥¤¨ ¯à®¥ªâ®àë, ¬ã«ìâ¨¬¥¤¨  ¤®áª¨ ¨ ¤à.). �¬¥îâ ¢
­ «¨ç¨¨ í«¥ªâà®­­ë¥ ãç¥¡­¨ª¨ ¯® ¬ â¥¬ â¨ª¥, í«¥ªâà®­­ë¥ á¯à ¢®ç­¨ª¨,
à §«¨ç­ë¥ í«¥ªâà®­­ë¥ ¤¨¤ ªâ¨ç¥áª¨¥ ¬ â¥à¨ «ë,   â ª¦¥ ¨¬¥îâ ¢®§-
¬®¦­®áâì ¯®«ì§®¢ âìáï �­â¥à­¥â-à¥áãàá ¬¨. �®«¥¥ 60% ãç¨â¥«¥© ¬ â¥¬ -
â¨ª¨ £®â®¢ë ¨á¯®«ì§®¢ âì áà¥¤áâ¢  ¨­ä®à¬ æ¨®­­ëå â¥å­®«®£¨©, ¢¬¥áâ¥
á â¥¬, «¨èì 23% ¨á¯®«ì§ãîâ ª®¬¯ìîâ¥à ¢ ¯à®æ¥áá¥ ®¡ãç¥­¨ï ¬ â¥¬ â¨ª¥
®â á«ãç ï ª á«ãç î, ¨ â®«ìª® 2,5% ¨§ ­¨å ¨á¯®«ì§ãîâ ¥£® á¨áâ¥¬ â¨ç¥áª¨.

�§ áª § ­­®£® á«¥¤ã¥â, çâ® ¯®¤£®â®¢ª  ãç¨â¥«¥© ¬ â¥¬ â¨ª¨, á¢®-
¡®¤­® ¢« ¤¥îé¨å ª®¬¯ìîâ¥à®¬, à §«¨ç­ë¬¨ ¯¥à¨ä¥à¨©­ë¬¨ ãáâà®©áâ-
¢ ¬¨, §­ îé¨¬¨ í«¥ªâà®­­ë¥ ¤¨¤ ªâ¨ç¥áª¨¥ à¥áãàáë ¯® ¬ â¥¬ â¨ª¥ ¨
ã¬¥îé¨¬¨ ¨å íää¥ªâ¨¢­® ¨á¯®«ì§®¢ âì ¯à®¡«¥¬ , âà¥¡ãîé ï ®á®¡®£®
¢­¨¬ ­¨ï.

�ãâ¨ à¥è¥­¨ï ¤ ­­®© ¯à®¡«¥¬ë «¥¦ â ¢ à §­ëå ¯«®áª®áâïå, � ­­ë©
¬ â¥à¨ « ¯®á¢ïé¥­ ®¯¨á ­¨î ­ è¥£® ®¯ëâ  à ¡®âë ¢ ¯« ­¥ ¯®¤£®â®¢ª¨
¡ã¤ãé¨å ãç¨â¥«¥© ¢ ¢ã§¥. � ¯®¤£®â®¢ª¥ áâã¤¥­â®¢ ª ¨á¯®«ì§®¢ ­¨î ª®¬-
¯ìîâ¥à  ¢ á¢®¥© ¯à®ä¥áá¨®­ «ì­®© ¤¥ïâ¥«ì­®áâ¨ ¬ë ¢ë¤¥«ï¥¬ ­¥áª®«ìª®
­ ¯à ¢«¥­¨©.

�¥à¢®¥ ­ ¯à ¢«¥­¨¥ | íâ® ¨§ãç¥­¨¥ ª®¬¯ìîâ¥à  ¨ ¥£® ¯¥à¨ä¥à¨¨ ª ª
â¥å­¨ç¥áª®£® áà¥¤áâ¢ . �§ãç¥­¨¥ ¯à®£à ¬¬­®£® ®¡¥á¯¥ç¥­¨ï ¨ à æ¨®­ «ì-
­ëå ¯à¨¥¬®¢ ¥£® ¨á¯®«ì§®¢ ­¨ï. �ë¤¥«¥­¨¥ ¢®§¬®¦­ëå ®¡« áâ¥© ¨á¯®«ì-
§®¢ ­¨ï ª®¬¯ìîâ¥à  ¢ ¯¥¤ £®£¨ç¥áª®© ¤¥ïâ¥«ì­®áâ¨ á ãª § ­¨¥¬ ­ ¨¡®«¥¥
¯¥àá¯¥ªâ¨¢­ëå ®¡« áâ¥© á â®çª¨ §à¥­¨ï ®¡ãç¥­¨ï ¬ â¥¬ â¨ª¥.

�â®à®¥ ­ ¯à ¢«¥­¨¥ | ª®¬¯ìîâ¥à áà¥¤áâ¢® ®¡ãç¥­¨ï. �á¯®«ì§®¢ ­¨¥
á íâ®© æ¥«ìî ª®¬¯ìîâ¥à  ­  «¥ªæ¨®­­ëå, ¯à ªâ¨ç¥áª¨å, « ¡®à â®à­ëå
§ ­ïâ¨ïå ¯à¥¯®¤ ¢ â¥«ï¬¨ à §«¨ç­ëå ¤¨áæ¨¯«¨­ á æ¥«ìî ¨­â¥­á¨ä¨ª -
æ¨¨,  ªâ¨¢¨§ æ¨¨ ¯à®æ¥áá  ®¡ãç¥­¨ï ¨ á®§¤ ­¨ï ®¡à §æ®¢ á¯®á®¡®¢ ¤¥ï-
â¥«ì­®áâ¨. �à¨ à¥ «¨§ æ¨¨ ¤ ­­®£® ­ ¯à ¢«¥­¨ï ¨á¯®«ì§ãîâáï ª ª ¨§-
¢¥áâ­ë¥ ¯à®£à ¬¬­ë¥ ¯à®¤ãªâë ¨ í«¥ªâà®­­ë¥ ¤¨¤ ªâ¨ç¥áª¨¥ à¥áãàáë,
â ª ¨ á®§¤ ¢ ¥¬ë¥ á ¬¨¬¨ ¯à¥¯®¤ ¢ â¥«ï¬¨ ¨ áâã¤¥­â ¬¨ í«¥ªâà®­­ë¥
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¤¨¤ ªâ¨ç¥áª¨¥ ¬ â¥à¨ «ë.
� ®á­®¢­ë¬ ¢¨¤ ¬ í«¥ªâà®­­ëå à¥áãàá®¢, ª®â®àë¥ ¬®¦­® ¨á¯®«ì§®-

¢ âì ­  § ­ïâ¨ïå ¯® ¬ â¥¬ â¨ª¥ ¬ë ®â­®á¨¬: ª®¬¯ìîâ¥à­ë¥ ¯à¥§¥­â æ¨¨,
í«¥ªâà®­­ë¥ â¥áâ¨àãîé¨¥ á¨áâ¥¬ë, í«¥ªâà®­­ë¥ ãç¥¡­¨ª¨, á¯à ¢®ç­¨ª¨,
á«®¢ à¨, í«¥ªâà®­­ë¥ á ©âë ¨ ¯à.

�¥§ã«ìâ â®¬ ®à£ ­¨§ æ¨¨ á ¬®áâ®ïâ¥«ì­®© à ¡®âë áâã¤¥­â®¢ ï¢«ï¥âáï
¨å ¢ëáâã¯«¥­¨¥ ¢ ¢¨¤¥ § é¨âë á¢®¨å ¬ â¥à¨ «®¢ á ¨á¯®«ì§®¢ ­¨¥¬ ¨å ¢¨-
§ã «ì­®£® ¯à¥¤áâ ¢«¥­¨ï ­  ª®¬¯ìîâ¥à¥. �®á«¥ ¢ëáâã¯«¥­¨ï ®à£ ­¨§ã¥âáï
¤¨áªãáá¨ï ¯® ­ ¨¡®«¥¥ á¯®à­ë¬, ¨­â¥à¥á­ë¬ ¯®«®¦¥­¨ï¬. �ëç«¥­ïîâáï
¯¥àá¯¥ªâ¨¢­ë¥ ­ ¯à ¢«¥­¨ï ¤ «ì­¥©è¥© à ¡®âë ¨«¨ ¢®¯à®áë, ª®â®àë¥ ­¥
¯®«ãç¨«¨ ¤®«¦­®£® ®á¢¥é¥­¨ï. � ª¨¬ ®¡à §®¬, ã áâã¤¥­â®¢ ¯®ï¢«ï¥âáï
¢®§¬®¦­®áâì ¤®à ¡®â âì (à áè¨à¨âì, ã£«ã¡¨âì) á¢®© ¬ â¥à¨ « ¨ ¢ æ¥«®¬
¯à®¤®«¦¨âì à ¡®âã ­ ¤ â¥¬®© ¢ ¯« ­¥ ­ ¯¨á ­¨ï à¥ä¥à â , ªãàá®¢®©,  
¨­®£¤  ¨ ¤¨¯«®¬­®© à ¡®âë. �¥áâ¨àãîé¨¥ ¯à®£à ¬¬ë ¯®§¢®«ïîâ áâã-
¤¥­âã ¯à¥¤¢ à¨â¥«ì­® ®æ¥­¨âì á¢®î ¯®¤£®â®¢ªã ¨«¨ ¯®«ãç¨âì ¤®¯ãáª ª
§ ç¥âã ¨«¨ íª§ ¬¥­ã.

�à¥âì¥ ­ ¯à ¢«¥­¨¥ | ª®¬¯ìîâ¥à áà¥¤áâ¢® ¤«ï íää¥ªâ¨¢­®© ®à£ -
­¨§ æ¨¨ ¯à®ä¥áá¨®­ «ì­®© ¤¥ïâ¥«ì­®áâ¨. �®¤¥à¦ ­¨¥ íâ®£® ­ ¯à ¢«¥-
­¨ï ¢ª«îç ¥â ¢ á¥¡ï ¨§ãç¥­¨¥ ¨  ­ «¨§ ¯¥¤ £®£¨ç¥áª¨å ¯à®£à ¬¬­ëå
áà¥¤áâ¢. � ª®¯«¥­¨¥, ¯¥à¥à ¡®âª , åà ­¥­¨¥ ­ ãç­®-¬¥â®¤¨ç¥áª®£® ®¯ëâ .
� ª®¯«¥­¨¥ åà ­¥­¨¥ á®¡áâ¢¥­­®£® ¯¥¤ £®£¨ç¥áª®£®  àá¥­ « . �ªæ¥­â¨-
à®¢ ­¨¥ ¢­¨¬ ­¨ï ¨ á¯¥æ¨ «ì­®¥ ¨§ãç¥­¨¥ ¨ ¨á¯®«ì§®¢ ­¨¥ â¥å ®á®¡¥­-
­®áâ¥© ª®¬¯ìîâ¥à , ª®â®àë¥ ¯®§¢®«ïîâ íää¥ªâ¨¢­® ®à£ ­¨§®¢ âì ãç¥¡­®-
¯®§­ ¢ â¥«ì­ë© ¯à®æ¥áá.

�¥â¢¥àâ®¥ ­ ¯à ¢«¥­¨¥ | ª®¬¯ìîâ¥à áà¥¤áâ¢® ¤«ï â¢®àç¥áâ¢ , ­ ãç­®©
¨ ¨áá«¥¤®¢ â¥«ìáª®© ¤¥ïâ¥«ì­®áâ¨. � à ¬ª å íâ®£® ­ ¯à ¢«¥­¨ï áâã¤¥­âë
§ ­¨¬ îâáï ¬¥â®¤¨ç¥áª®© à §à ¡®âª®© ª ª®©-«¨¡® â¥¬ë ¨ ¯à¥¤áâ ¢«¥­¨¥¬
¥¥ ­  ®á­®¢¥ ¨á¯®«ì§®¢ ­¨ï ª®¬¯ìîâ¥à  (¢ í«¥ªâà®­­®¬ ¢ à¨ ­â¥). � §à -
¡®âª  â¥áâ®¢ ¨ â¥áâ¨àãîé¥© ®¡®«®çª¨. �à®¢¥¤¥­¨¥ ¬®­¨â®à¨­£®¢ëå ¨á-
á«¥¤®¢ ­¨© à §«¨ç­®£® ãà®¢­ï.

� ¦¤®¥ ­ ¯à ¢«¥­¨¥ ª®­âà®«¨àã¥âáï ¨ ä®à¬¨àã¥âáï ¢ ¢ã§¥. �¥à¢®¥
­ ¯à ¢«¥­¨¥ à¥ «¨§ã¥âáï ¢ ®á­®¢­®¬ ¢ ªãàá¥ ¨­ä®à¬ â¨ª¨. � à¥ «¨§ -
æ¨¨ ¢â®à®£® ­ ¯à ¢«¥­¨ï ¤®«¦­ë ãç áâ¢®¢ âì ¯à ªâ¨ç¥áª¨ ¢á¥ ª ä¥¤àë:
¨­ä®à¬ â¨ª¨, ¬ â¥¬ â¨ª¨, ¯¥¤ £®£¨ª¨ ¨ ¯á¨å®«®£¨¨, â¥®à¨¨ ¨ ¬¥â®¤¨ª¨
®¡ãç¥­¨ï ¬ â¥¬ â¨ª¥. � ¦¤ ï ª ä¥¤à  ¯à®¢®¤¨â «¥ªæ¨¨, § ç¥âë, â¥áâ¨à®-
¢ ­¨ï, á ¬®â¥áâ¨à®¢ ­¨¥ ¨ ¤à. �à¥âì¥ ¨ ç¥â¢¥àâ®¥ ­ ¯à ¢«¥­¨ï à¥ «¨§ã¥â
¢ ®á­®¢­®¬ ª ä¥¤à  â¥®à¨¨ ¨ ¬¥â®¤¨ª¨ ®¡ãç¥­¨ï ¬ â¥¬ â¨ª¥. �¥â¢¥àâ®¥
­ ¯à ¢«¥­¨¥ à¥ «¨§ã¥âáï ¢ ¯à®æ¥áá¥ ¨§ãç¥­¨ï ¤¨áæ¨¯«¨­ á¯¥æ¨ «¨§ æ¨¨
¨ ¢ ¯à®æ¥áá¥ â¢®àç¥áª®© á ¬®áâ®ïâ¥«ì­®© ¤¥ïâ¥«ì­®áâ¨. �â® à §à ¡®âª 
ãç¥¡­ëå ¯à®¥ªâ®¢, á®§¤ ­¨¥ æ¨ª«  í«¥ªâà®­­ëå ¤¨¤ ªâ¨ç¥áª¨å à¥áãàá®¢
¯® ª®­ªà¥â­®© â¥¬¥. � §à ¡®âª  â¥áâ®¢ ¨ â¥áâ¨àãîé¨å ®¡®«®ç¥ª ¨ ¬­®£®¥
¤àã£®¥.
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�­®£®äã­ªæ¨®­ «ì­ë© ¬ã«ìâ¨¬¥¤¨©­ë© ª®¬¯ìîâ¥à­ë© ª« áá á®§¤ ­

¢ à ¬ª å ¨­­®¢ æ¨®­­®-®¡à §®¢ â¥«ì­®© ¯à®£à ¬¬ë ���� ¨ ®¤-
­®¢à¥¬¥­­® ¢ à ¬ª å ¯« ­  ¢â®à®© ®ç¥à¥¤¨ á®§¤ ­¨ï ¨ à §¢¨â¨ï
¬ã«ìâ¨¬¥¤¨©­ëå ª®¬¯ìîâ¥à­ëå ª« áá®¢ ¢ëç¨á«¨â¥«ì­®£® æ¥­âà .
�« áá ¯à¥¤­ §­ ç¥­ ¤«ï ®â« ¤ª¨ ¨  ¯à®¡ æ¨¨ ­®¢ëå  ªâ¨¢­ëå ä®à¬ ®¡ã-
ç¥­¨ï áâã¤¥­â®¢ á ¯à¨¬¥­¥­¨¥¬ ¯¥àá®­ «ì­ëå ª®¬¯ìîâ¥à®¢ ¨ ¬ã«ìâ¨¬¥¤¨ 
á æ¥«ìî ¯®á«¥¤ãîé¥£® â¨à ¦¨à®¢ ­¨ï ­ ¨¡®«¥¥ ã¤ ç­ëå ®à£ ­¨§ æ¨®­­®-
¬¥â®¤¨ç¥áª¨å à¥è¥­¨©.

�  íâ ¯¥ ¯à®¥ªâ¨à®¢ ­¨ï ª« áá  ­¥ § ª« ¤ë¢ «¨áì ¦¥áâª¨¥ ®à£ ­¨§ -
æ¨®­­®-¬¥â®¤¨ç¥áª¨¥ áå¥¬ë ¨á¯®«ì§®¢ ­¨ï ¬ã«ìâ¨¬¥¤¨  ¢ ãç¥¡­®¬ ¯à®-
æ¥áá¥, â.ª. ¨­­®¢ æ¨®­­®-®¡à §®¢ â¥«ì­®© ¯à®£à ¬¬®© ���� ¯à¥¤ãá¬ â-
à¨¢ ¥âáï à §à ¡®âª  ­®¢ëå ¬¥â®¤¨ª ®¡à §®¢ ­¨ï,   ¯à¥¤« £ ¥¬ ï ª®­-
æ¥¯æ¨ï ¯®áâà®¥­¨ï ª« áá  ¯®§¢®«ï¥â à¥ «¨§®¢ âì ¤ ­­ë© ¯à¨­æ¨¯ ¢ ­ ¨-
¡®«ìè¥© áâ¥¯¥­¨. �à¥¤¯®« £ ¥âáï ¤ «ì­¥©è ï ¤®­ áâà®©ª  ¯ à ¬¥âà®¢
¬ã«ìâ¨¬¥¤¨  ª« áá  ­  ¯à¥¤« £ ¥¬ë¥ ¯à¥¯®¤ ¢ â¥«ï¬¨ á¯®á®¡ë ¨ ¬¥â®-
¤¨ª¨ ®à£ ­¨§ æ¨¨ ãç¥¡­®£® ¯à®æ¥áá  ­  ¡ §¥ ¤ ­­®£® ª« áá .

�à¨­æ¨¯¨ «ì­®¥ ®â«¨ç¨¥ ¤ ­­®£® ª« áá  ®â ¤àã£¨å ª®¬¯ìîâ¥à­ëå
ª« áá®¢ �� á ­ «¨ç¨¥¬ ¬ã«ìâ¨¬¥¤¨©­®£® ®¡®àã¤®¢ ­¨ï ï¢«ï¥âáï á«¥¤ã-
îé¥¥: ¥á«¨ ¢ ª®¬¯ìîâ¥à­®¬ ª« áá¥ £« ¢­ë¬  ¯¯ à â­ë¬ áà¥¤áâ¢®¬ ï¢-
«ï¥âáï ª®¬¯ìîâ¥à,   ¬ã«ìâ¨¬¥¤¨  ®â¢®¤¨âáï ¢á¯®¬®£ â¥«ì­ ï à®«ì, â® ¢
¬­®£®äã­ªæ¨®­ «ì­®¬ ¬ã«ìâ¨¬¥¤¨©­®¬ ª®¬¯ìîâ¥à­®¬ ª« áá¥ ª®¬¯ìîâ¥à
¨ áà¥¤áâ¢  ¬ã«ìâ¨¬¥¤¨  ï¢«ïîâáï à ¢­®¯à ¢­ë¬¨ á®áâ ¢«ïîé¨¬¨ ¢ ®à£ -
­¨§ æ¨¨ ¨ ¯à®¢¥¤¥­¨¨ ãç¥¡­ëå § ­ïâ¨©. �â® ­ å®¤¨â ®âà ¦¥­¨¥ ¢ à á¯®-
«®¦¥­¨¨ à ¡®ç¨å ¬¥áâ ¢ ¬­®£®äã­ªæ¨®­ «ì­®¬ ¬ã«ìâ¨¬¥¤¨©­®¬ ª®¬¯ìî-
â¥à­®¬ ª« áá¥ | ª®¬¯ìîâ¥àë à á¯®«®¦¥­ë ¢ ¤¢  àï¤  ¡«¨¦¥ ª æ¥­âàã
ª« áá . �  ¯à®â¨¢®¯®«®¦­ëå áâ¥­ å à á¯®«®¦¥­ë ¤¢  ¡®«ìè¨å ¯à®¥ªæ¨-
®­­ëå íªà ­ , ¨­ä®à¬ æ¨ï ­  ª®â®àë¥ ¯®¤ ¥âáï á ª®¬¯ìîâ¥à  ¯à¥¯®¤ -
¢ â¥«ï á¨­åà®­­® á ¤¢ãå ¯à®¥ªâ®à®¢. �âã¤¥­âã ¤®áâ â®ç­® «¨èì ¯®¤­ïâì
£®«®¢ã, çâ®¡ë ã¢¨¤¥âì ¨å á® á¢®¥£® à ¡®ç¥£® ¬¥áâ .
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� ¬®¬¥­âã á®§¤ ­¨ï áã¯¥à ¬ã«ìâ¨¬¥¤¨©­®£® ª« áá  ¢ ����¥ ¡ë« ­ -
ª®¯«¥­ ®¯ëâ çâ¥­¨ï «¥ªæ¨© ¢ ¡®«ìè¨å «¥ªæ¨®­­ëå  ã¤¨â®à¨ïå, ®¡®àã¤®-
¢ ­­ëå ¯¥àá®­ «ì­ë¬ ª®¬¯ìîâ¥à®¬ ¤«ï «¥ªâ®à , ¯à®¥ªâ®à®¬ ¨ íªà ­®¬.

�®ï¢«¥­¨¥ £à ä¨ç¥áª¨å ¯« ­è¥â®¢ ¨ ¤àã£¨å áà¥¤áâ¢ ¢¢®¤  £à ä¨ç¥á-
ª®© ¨­ä®à¬ æ¨¨ ¢ ª®¬¯ìîâ¥à, ¯®§¢®«¨«® ¬£­®¢¥­­® â¨à ¦¨à®¢ âì â¥ªáâ
â®«ìª® çâ® ¯à®ç¨â ­­®© «¥ªæ¨¨. �.¥. ¢ ª®­æ¥ «¥ªæ¨¨ áâã¤¥­âë ¬®£ãâ
áª®¯¨à®¢ âì ­  á¢®© ¨­¤¨¢¨¤ã «ì­ë© ­®á¨â¥«ì ¨­ä®à¬ æ¨¨ ¢á¥ ¬ â¥à¨-
 «ë â®«ìª® çâ® ¯à®á«ãè ­­®© «¥ªæ¨¨. � ¨¡®«¥¥ ã¤®¡­ë¬ ãáâà®©áâ¢®¬
®ª § « áì æ¨äà®¢ ï ª®®à¤¨­ â­ ï àãçª  (PC Notes Taker), ª®â®à ï ¯®-
§¢®«ï¥â ¯¨á âì â¥ªáâ «¥ªæ¨¨ (¨«¨ à¨á®¢ âì £à ä¨ª¨ ¨ ¤¨ £à ¬¬ë) ­ 
®¡ëç­®¬ «¨áâ¥ ¡ã¬ £¨, ¯®¬¥é¥­­®¬ ¢ á¯¥æ¨ «ì­ë© § ¦¨¬, ª®â®àë© ï¢-
«ï¥âáï ¯à¨¥¬­¨ª®¬ ¨­ä®à¬ æ¨¨ ¨ ®¤­®¢à¥¬¥­­® ¯¥«¥­£ â®à®¬ ¯®«®¦¥­¨ï
¯¥à  àãçª¨. �­ä®à¬ æ¨ï ® ¯à®¢®¤¨¬®© àãçª®© «¨­¨¨ ¬£­®¢¥­­® ®ª §ë-
¢ ¥âáï ¢ ¯à¥¯®¤ ¢ â¥«ìáª®¬ ª®¬¯ìîâ¥à¥ ¨ ®â®¡à ¦ ¥âáï á«ãè â¥«ï¬ ­ 
¤¢ãå ¡®«ìè¨å íªà ­ å. �à®£à ¬¬­®¥ ®¡¥á¯¥ç¥­¨¥, ¯®¤¤¥à¦¨¢ îé¥¥ íâ®
ãáâà®©áâ¢®, ¤ ¥â ®ç¥­ì ¡®«ìè¨¥ ¢®§¬®¦­®áâ¨ ¯® à ¡®â¥ á ¯®«ãç ¥¬ë¬¨
¨§®¡à ¦¥­¨ï¬¨: ¨§¬¥­¥­¨¥ â®«é¨­ë «¨­¨¨, æ¢¥â  ¨ â.¤., ¢¯«®âì ¤® à á-
¯®§­ ¢ ­¨ï â¥ªáâ . � ª¨¬ ®¡à §®¬, áâã¤¥­âë ¬®£ãâ ­¥ § ¯¨áë¢ âì â¥ªáâ
«¥ªæ¨¨, ®§¢ãç¥­­ë© ¯à¥¯®¤ ¢ â¥«¥¬,   á®áà¥¤®â®ç¨âìáï ­  ¯®­¨¬ ­¨¨ ¨§-
«®¦¥­­®£® ¬ â¥à¨ « . � á¢ï§¨ á íâ¨¬, ã ¯à¥¯®¤ ¢ â¥«ï ¯®ï¢«ïîâáï ¤®¯®«-
­¨â¥«ì­ë¥ ¢®§¬®¦­®áâ¨ ¤«ï ¯®¢ëè¥­¨ï íää¥ªâ  ¢®á¯à¨ïâ¨ï ¨ ¤®¬ è­¥©
¯à®à ¡®âª¨ ¬ â¥à¨ «  «¥ªæ¨¨. � ª, ­ ¯à¨¬¥à, ¬®¦­® ¤¥« âì ý« ªã­ëþ
(¯à®¯ãáª¨ ¢ ¢ëª« ¤ª å) ¢ â¥ªáâ å «¥ªæ¨© ¤«ï ¨å ¤®¬ è­¥£® § ¯®«­¥­¨ï ¨
¢ª«îç âì ¨­â¥à ªâ¨¢­ë¥ ¢®¯à®áë ¨ ã¯à ¦­¥­¨ï ­¥¯®áà¥¤áâ¢¥­­® ¢ å®¤¥
çâ¥­¨ï «¥ªæ¨¨.

�¬¥áâ¥ á â¥¬, ¬®¦­® âà¥¡®¢ âì ®â áâã¤¥­â®¢ á®áâ ¢«¥­¨ï í«¥ªâà®­­ëå
¢¥àá¨© «¥ªæ¨®­­ëå ª®­á¯¥ªâ®¢ á ¯à¥¤êï¢«¥­¨¥¬ ­  á«¥¤ãîé¥© «¥ªæ¨¨.
�â  à ¡®â  ¯à¥¤¯®« £ ¥â ¨­â¥£à¨à®¢ ­¨¥ ¯®«ãç¥­­ëå §­ ­¨©, § ¯®«­¥­¨¥
« ªã­, à ¡®âã á à¥ª®¬¥­¤®¢ ­­®© «¨â¥à âãà®© ¨ ¤àã£¨¬¨ ¨áâ®ç­¨ª ¬¨.
�¥§ã«ìâ â®¬ ç¥£® ï¢«ï¥âáï í«¥ªâà®­­ë© ¤®ªã¬¥­â, ¤®¯ãáª îé¨© ¡ëáâàãî
®¡à ¡®âªã. �áâ¥áâ¢¥­­®, ¤®ªã¬¥­â ®ä®à¬«ï¥âáï ¯® ¢á¥¬ ¯à ¢¨« ¬ ª®¬-
¯ìîâ¥à­®© ¢¥àáâª¨ á ¨á¯®«ì§®¢ ­¨¥¬ è ¡«®­®¢ ¨ áâ¨«¥©. � á¢ï§¨ á íâ¨¬,
¢®§à áâ ¥â à®«ì  áá¨áâ¥­â  «¥ªâ®à , ª®â®àë© ¢ à¥ «ì­®¬ ¢à¥¬¥­¨ £®â®-
¢¨â ¤«ï «¥ªâ®à  ¤¥¬®­áâà æ¨®­­ë¥ ¬ â¥à¨ «ë ¯® «ãçè¨¬ í«¥ªâà®­­ë¬
ª®­á¯¥ªâ ¬.

� ¬ã«ìâ¨¬¥¤¨©­®©  ã¤¨â®à¨¨, £¤¥ ª ¦¤ë© áâã¤¥­â á¨¤¨â §  ¯¥àá®­ «ì-
­ë¬ ª®¬¯ìîâ¥à®¬ íää¥ªâ¨¢­®áâì ¨­â¥à ªâ¨¢­®© ª®¬¯®­¥­âë «¥ªæ¨¨ ¢®§-
à áâ ¥â ¬­®£®ªà â­®. �¥¤ì ¯® ãª § ­¨î ¯à¥¯®¤ ¢ â¥«ï áâã¤¥­â ¬®¦¥â ¢ë-
¯®«­¨âì â® ¨«¨ ¨­®¥ § ¤ ­¨¥, ®âªàëâì ­  íªà ­¥ á¢®¥£® ª®¬¯ìîâ¥à  £à ä¨-
ç¥áª¨© ä ©« ¨§ § à ­¥¥ ¯®¤£®â®¢«¥­­ëå, § ¯ãáâ¨âì ¯à®£à ¬¬ã, ¢ë¯®«­¨âì
â¥áâ®¢®¥ § ¤ ­¨¥, ®â¢¥â¨âì ­  ¢®¯à®áë. �à¨ç¥¬ à¥§ã«ìâ âë ¤¥©áâ¢¨© ª ¦-
¤®£® ¬®¦­® á®åà ­¨âì, ®â®¡à §¨âì ­  ¤¢ãå ¤¥¬®­áâà æ¨®­­ëå ¬®­¨â®à å.
�®¦­® ®¡à ¡®â âì áâ â¨áâ¨ç¥áª¨ à¥§ã«ìâ âë à ¡®âë ¢á¥© £àã¯¯ë.

�¥¤®áâ â®ª, á¢ï§ ­­ë© á ®£à ­¨ç¥­­ë¬ ç¨á«®¬ ¯®á ¤®ç­ëå ¬¥áâ ¢ íâ®©
 ã¤¨â®à¨¨ ¬®¦¥â ¡ëâì ¯à¥®¤®«¥­ à á¯à®áâà ­¥­¨¥¬ «¥ªæ¨®­­®© ¨­ä®à¬ -
æ¨¨ ¯® á¥â¨ ¢ ¤àã£¨¥ ¬ã«ìâ¨¬¥¤¨©­ë¥  ã¤¨â®à¨¨.

� ª ï ¬¥â®¤¨ª  ¯à®è«   ¯à®¡ æ¨î ¤«ï áâã¤¥­â®¢ áâ àè¨å ªãàá®¢, £¤¥
«¥ªæ¨®­­ë¥ ¯®â®ª¨ á®áâ®ïâ ¨§ ®¤­®© | ­¥áª®«ìª¨å £àã¯¯. �à¨¬¥­ï¥¬ë¥
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¬¥â®¤¨ª¨ ¯à®è«¨  ¯à®¡ æ¨î ¯à¨ çâ¥­¨¨ ªãàá®¢ ¯® ç¨á«¥­­ë¬ ¬¥â®¤ ¬,
¬ â¥¬ â¨ç¥áª®¬ã ¬®¤¥«¨à®¢ ­¨î ¨ àï¤ã ¤àã£¨å ¨ ¯®ª § «¨ á¢®î íää¥ª-
â¨¢­®áâì. � ¤®ª« ¤¥ ¯à¨¢®¤ïâáï ¯à ªâ¨ç¥áª¨¥ ¯à¨¬¥àë ¨á¯®«ì§®¢ ­¨ï
¯ ª¥â  MATLAB ¤«ï ¯à¥¯®¤ ¢ ­¨ï ãª § ­­ëå à §¤¥«®¢.

� ���� ������������ ����������������
��������� � �������� ����������

�®à¡ã­®¢ �.�.
���� ��� ý�ã¢ èáª ï £®áã¤ àáâ¢¥­­ ï á¥«ìáª®å®§ï©áâ¢¥­­ ï

 ª ¤¥¬¨ïþ
�®áá¨ï, 428017, £. �¥¡®ªá àë, ¯à. �. �®àìª®£®, ¤. 13/22, ª¢. 2

�¥«.: (88352)454779
� ­ áâ®ïé¥¥ ¢à¥¬ï ª®¬¯ìîâ¥à¨§ æ¨ï ç¥«®¢¥ç¥áª®© ¤¥ïâ¥«ì­®áâ¨ ¢ æ¥-

«®¬ ¤®áâ¨£«  áâ®«ì ¢ëá®ª®£® ãà®¢­ï, çâ® ¬®¦­® ¨ ­ã¦­® £®¢®à¨âì ® ­¥-
®¡å®¤¨¬®áâ¨ áª®à¥©è¥£® á®§¤ ­¨ï ¨ ­®¢ëå ¨­ä®à¬ æ¨®­­ëå â¥å­®«®£¨©
¢ ®¡à §®¢ ­¨¨, ®á­®¢ ­­ëå ­  §­ ç¨â¥«ì­®© ª®¬¯ìîâ¥à¨§ æ¨¨ ãç¥¡­®£®
¯à®æ¥áá , ª ª ¢ èª®«¥, â ª ¨ ¢ ¢ã§¥. �¥¤ì ­¥ á¥ªà¥â, çâ® ¤® á¨å ¯®à ®¡à -
§®¢ â¥«ì­ë¥ ¯à®£à ¬¬ë ¨ ¡ §®¢ë¥ ãç¥¡­¨ª¨ ¤«ï èª®« ¨ ¢ã§®¢ ¯¨èãâáï ¨
á®áâ ¢«ïîâáï ¢ ®á­®¢­®¬ ¯®¤ ý¤®áªã ¨ ¬¥«þ, ¯® áâ àë¬ áâ ­¤ àâ ¬. � íâ®
¢ XXI ¢¥ª¥! � ¤® ¨§¬¥­¨âì áâ ­¤ àâë! �à¨ íâ®¬ ­¥ ­ ¤® § ¡ë¢ âì, çâ®
¢® ¢á¥ ¢à¥¬¥­  ¨¬¥­­® £¥®¬¥âà¨¨ ®â¢®¤¨« áì ®á®¡ ï à®«ì ¢ ¢®á¯¨â ­¨¨ ¨
®¡ãç¥­¨¨ î­®£® ¯®ª®«¥­¨ï. �¢®¥© ­ £«ï¤­®áâìî ¨ ¯®­ïâ­®áâìî, «®£¨ç¥á-
ª®© áâà®©­®áâìî ¨ ¯à®áâ®â®© ¢®á¯à¨ïâ¨ï, á¢®¨¬ ¬­®£®£à ­­ë¬ ¢®§¤¥©áâ-
¢¨¥¬ ­  á®§­ ­¨¥ ç¥«®¢¥ª , ¨¬¥­­® £¥®¬¥âà¨ï á¯®á®¡áâ¢ã¥â ®¡à §®¢ ­¨î
á¨áâ¥¬ë ¬ëè«¥­¨ï, á¯®á®¡­®©  ¤¥ª¢ â­® ¨ £ à¬®­¨ç­® ¢®á¯à¨­¨¬ âì ¨
¯®§­ ¢ âì ®ªàã¦ îé¨© ¬¨à.

� á ¬®© £¥®¬¥âà¨¨ á® ¢à¥¬¥­ �¢ª«¨¤  â®¦¥ ¬­®£®¥ à ¤¨ª «ì­® ¨§¬¥-
­¨«®áì. �®ï¢¨«¨áì ­®¢ë¥ £¥®¬¥âà¨¨ â ª¨¥, ª ª  ­ «¨â¨ç¥áª ï, ¤¨ää¥-
à¥­æ¨ «ì­ ï, ­ ç¥àâ â¥«ì­ ï,  «£¥¡à ¨ç¥áª ï, ª®¬¡¨­ â®à­ ï, ¤¨áªà¥â-
­ ï, ª®­â ªâ­ ï, ¨­â¥£à «ì­ ï, á¨­â¥â¨ç¥áª ï, äà ªâ «ì­ ï ¨ ¤à. �¨-
à®ª®¥ à §¢¨â¨¥ ¯®«ãç¨«¨ â ª¦¥ à §­®®¡à §­¥©è¨¥ ­¥¥¢ª«¨¤®¢ë ¨ ¯á¥¢-
¤®¥¢ª«¨¤®¢ë £¥®¬¥âà¨¨, ¤®«£®¥ ¢à¥¬ï ­¥ ¯à¨§­ ¢ ¢è¨¥áï ãç¥­ë¬ ¬¨à®¬
¨§-§  á¢®¥© ª § ¢è¥©áï ­¥¥áâ¥áâ¢¥­­®áâ¨ ¨ ­¥«®£¨ç­®áâ¨. � á¢ï§¨ á ¡ãà-
­ë¬ à §¢¨â¨¥¬ ª®¬¯ìîâ¥à­ëå â¥å­®«®£¨© ¢ ¯®á«¥¤­¨¥ ¤¥áïâ¨«¥â¨ï, £¥®-
¬¥âàë ­ ª®­¥æ-â® ¯®«ãç¨«¨ ¢ á¢®¨ àãª¨ ª ç¥áâ¢¥­­® ­®¢ë© ¨­áâàã¬¥­â
¨áá«¥¤®¢ ­¨ï, ®âªàë¢è¨© á®¢¥àè¥­­® ­¥¢¥à®ïâ­ë¥ (¯® áâ àë¬ ¬¥àª ¬)
¢®§¬®¦­®áâ¨ ¯à®¢¥¤¥­¨ï £¥®¬¥âà¨ç¥áª¨å ¨áá«¥¤®¢ ­¨©, ¯®§¢®«¨¢è¨© £®-
¢®à¨âì ®¡ ¨­áâàã¬¥­â «ì­ëå ¬¥â®¤ å ¨áá«¥¤®¢ ­¨ï £¥®¬¥âà¨ç¥áª¨å áâàãª-
âãà, ® ª®¬¯ìîâ¥à­®© ¨­áâàã¬¥­â «ì­®© £¥®¬¥âà¨¨. �à®¡«¥¬ë, ­  à¥è¥-
­¨¥ ª®â®àëå ã ãç¥­ëå ¬ã¦¥© à ­ìè¥ ãå®¤¨«¨ £®¤ë ­ ¯àï¦¥­­®£® âàã¤ ,
á¥©ç á ¬®¦­® á¬®¤¥«¨à®¢ âì ¨ à¥è¨âì §  áç¨â ­­ë¥ ç áë ¨ ¤ ¦¥ ¬¨­ãâë!
�â®¬ã ­ ¤® ®¡ãç âì ¬®«®¤®¥ ¯®ª®«¥­¨¥! � ¦­® â®, çâ® ­ ãç¨âì ¯à®¢®¤¨âì
â ª¨¥ ¨áá«¥¤®¢ ­¨ï ¬®¦­®, ¢ ¤®áâ â®ç­®© áâ¥¯¥­¨ ¨ ¤®¢®«ì­® ¡ëáâà®, ¨
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èª®«ì­¨ª®¢ ¨ áâã¤¥­â®¢. � §¢¨â¨¥ ¬­®£®ç¨á«¥­­ëå ï§ëª®¢ ¯à®£à ¬¬¨à®-
¢ ­¨ï, á®§¤ ­¨¥ ¬®é­®£® ¯à®£à ¬¬­®£® ®¡¥á¯¥ç¥­¨ï (MathCad, MathLab,
Maple, 3dGrapher, AGrapher, The Geometer's Sketchpad, Cabri Geometry,
Euclidraw, Geometry Expressions, Svop ¨ ¤à.), ¯®§¢®«ïîâ ¡ëáâà® ¯®áâà®-
¨âì, ª ç¥áâ¢¥­­® ¨áá«¥¤®¢ âì ¨ ª®«¨ç¥áâ¢¥­­® à ááç¨â âì ¬ â¥¬ â¨ç¥áªãî
¬®¤¥«ì ¯à ªâ¨ç¥áª¨ «î¡®© á«®¦­®áâ¨. �®ï¢¨« áì ¢®§¬®¦­®áâì ¯®áâà®¥-
­¨ï ­  ¬®­¨â®à å ª®¬¯ìîâ¥à®¢  ­¨¬ æ¨®­­ëå ¤¨­ ¬¨ç¥áª¨å £¥®¬¥âà¨-
ç¥áª¨å ç¥àâ¥¦¥©, ¯®§¢®«ïîé¨å ¨áá«¥¤®¢ âì á«®¦­¥©è¨¥ £¥®¬¥âà¨ç¥áª¨¥
®¡ê¥ªâë á® ¢á¥å ­¥®¡å®¤¨¬ëå à ªãàá®¢, ­ £«ï¤­® à áªàë¢ ï ¨å £«ã¡¨­-
­ë¥ áâàãªâãà­ë¥ á¢ï§¨. �®¦­® £®¢®à¨âì, çâ® ­ áâã¯¨«® à ©áª®¥ ¢à¥¬ï
¤«ï £¥®¬¥âà®¢. �âªàë«¨áì ¨ ­¥®¡ëç­ë¥ ¢®§¬®¦­®áâ¨ ª ç¥áâ¢¥­­®£® ¨á-
á«¥¤®¢ ­¨ï äã­ªæ¨© ¬­®£¨å ¯¥à¥¬¥­­ëå, á®¤¥à¦ é¨å ¤¥áïâª¨ ¯ à ¬¥â-
à®¢, ¯®áà¥¤áâ¢®¬ ¯®áâà®¥­¨ï ¨å  ­¨¬ æ¨®­­ëå ¤¨­ ¬¨ç¥áª¨å ý£à ä¨ª®¢þ.
�â® ¨­â¥à¥á­®, ã¢«¥ª â¥«ì­® ¨ ¯®§­ ¢ â¥«ì­®! � áâã¤¥­âë, ¨ èª®«ì­¨ª¨
á ã¤®¢®«ìáâ¢¨¥¬ ¢®á¯à¨­¨¬ îâ ­®¢ë¥ ¬¥â®¤¨ç¥áª¨¥ ¨¤¥¨ ¨ ­®¢ë¥ â¥å­®-
«®£¨¨ ®¡ãç¥­¨ï ¬ â¥¬ â¨ª¥,  ªâ¨¢­® ¨ ­¥ä®à¬ «ì­® ãç áâ¢ãîâ ¢ ãç¥¡­®¬
¯à®æ¥áá¥. �â¬¥â¨¬ ®á®¡ãî à®«ì ¨ ¢ ¬®â¨¢ æ¨¨ ¯®§­ ¢ â¥«ì­®© ¤¥ïâ¥«ì-
­®áâ¨ ãç é¨åáï, ¨á¯®«ì§ãîé¨å ª®¬¯ìîâ¥à­ë¥ â¥å­®«®£¨¨, ª ª ¤«ï «ãç-
è¥£® ãá¢®¥­¨ï ¨§ãç ¥¬®£® ¬ â¥à¨ « , â ª ¨ ¤«ï ¡®«¥¥ £«ã¡®ª®£® ¥£® ¨á-
á«¥¤®¢ ­¨ï. � ª, ­ ¯à¨¬¥à, ¨§ãç ï ª®­¨ç¥áª¨¥ á¥ç¥­¨ï ­  § ­ïâ¨ïå ¯®
 ­ «¨â¨ç¥áª®© £¥®¬¥âà¨¨, áâã¤¥­âë ���, à ¡®â ï ¢ áà¥¤¥ Cabri Geome-
try, á ­¥áªàë¢ ¥¬ë¬ ã¤®¢«¥â¢®à¥­¨¥¬ ­ ¯¥à¥£®­ª¨ ®âªàë¢ îâ ¢á¥ ­®¢ë¥
¨ ­®¢ë¥ á¢®©áâ¢  íâ¨å ¤à¥¢­¨å ªà¨¢ëå,   èª®«ì­¨ª¨ ¨§ ��� ý�®¨áªþ
����, ¢ áà¥¤¥ The Geometer's Sketchpad ­  ¤®¢®«ì­® á¥àì¥§­®¬ ãà®¢­¥
ã¢«¥ç¥­­® à §¢¨¢ îâ ¤ «¥¥ £¥®¬¥âà¨ç¥áª¨¥ ¨¤¥¨ � ãáá  ¨ �©«¥à . �á¥
íâ® áâ «® ¢®§¬®¦­ë¬ ¡« £®¤ àï ¢­¥¤à¥­¨î ª®¬¯ìîâ¥à­ëå â¥å­®«®£¨© ¢
ãç¥¡­ë© ¯à®æ¥áá. � ¬¥â¨¬, çâ® ¤«ï ¯à®¢¥¤¥­¨ï ¯®¤®¡­ëå ¨áá«¥¤®¢ ­¨©
­¥®¡å®¤¨¬ë §­ ­¨ï ­¥ â®«ìª® ¯® £¥®¬¥âà¨¨, ­® ¨ ¯® ¬­®£¨¬ ¤àã£¨¬ à §-
¤¥« ¬ ¬ â¥¬ â¨ª¨, çâ® ¥é¥ ïàç¥ ¤¥¬®­áâà¨àã¥â £ à¬®­¨ç­®áâì ãáâà®¥­¨ï
«®£¨ç¥áª®© áâàãªâãàë ¢á¥© ¬ â¥¬ â¨ª¨ ¢ æ¥«®¬.

�¤¥áì â ª¦¥ ­¥®¡å®¤¨¬® ®â¬¥â¨âì ¨ ®á®¡ãî à®«ì ª®¬¯ìîâ¥à­®© ¨­-
áâàã¬¥­â «ì­®© £¥®¬¥âà¨¨ ¢ à §¢¨â¨¨ ¨áá«¥¤®¢ â¥«ìáª®© ¤¥ïâ¥«ì­®áâ¨
ãç é¨åáï, ¯®§¢®«ïîé¥© ®âªàë¢ âì ¯à¨ ¨§ãç¥­¨¨ ®¯à¥¤¥«¥­­ëå § ª®­®-
¬¥à­®áâ¥©, ¬­®¦¥áâ¢® á®¯ãâáâ¢ãîé¨å â¥®à¥¬-£¨¯®â¥§, âà¥¡ãîé¨å ¤®ª § -
â¥«ìáâ¢. �â®â ã¢«¥ª â¥«ì­ë© ¯à®æ¥áá ¯®¨áª  ­®¢ëå â¥®à¥¬ á®§¤ ¥â ¡« -
£®¯à¨ïâ­ãî ¯®ç¢ã ¤«ï ¢ëï¢«¥­¨ï î­ëå ¤ à®¢ ­¨© ¨ ¢®á¯¨â ­¨ï ¨§ ­¨å
¡ã¤ãé¨å ãç¥­ëå.

�®­¥ç­®, ¯¥à¥à ¡®â âì ãç¥¡­ë¥ ¯à®£à ¬¬ë ¨ ãç¥¡­ë© ¯à®æ¥áá ¢ æ¥-
«®¬, à §à ¡®â âì á¯¥æ¨ «ì­ë¥ ¯à®£à ¬¬ë ¤«ï ¯¥¤¢ã§®¢ ¯® ¢®á¯¨â ­¨î
ãç¨â¥«¥© ­®¢®£® ¯®ª®«¥­¨ï ¢ á®®â¢¥âáâ¢¨¨ á ¢ëè¥¨§«®¦¥­­ë¬ á«®¦­® ¨
¤®à®£®, ­® íâ® ­¥®¡å®¤¨¬® á¤¥« âì ¤®áâ â®ç­® ¡ëáâà® ¨ ª ç¥áâ¢¥­­®. � 
íâ® ­¥ ­ ¤® ¦ «¥âì á¨« ¨ áà¥¤áâ¢. � ¯à®â¨¢­®¬ á«ãç ¥ ­ è¥ ®¡à §®¢ ­¨¥
­¥ á¬®¦¥â ¨¤â¨ ¢ ­®£ã á® ¢à¥¬¥­¥¬ ¨ ¢ë¯®«­ïâì á¢®î ®á­®¢­ãî § ¤ çã
¯® ¢®á¯¨â ­¨î á®¢à¥¬¥­­®£® ç¥«®¢¥ª , á¯®á®¡­®£® ­¥ â®«ìª® ¢ë¦¨¢ âì ¢
®ªàã¦ îé¥¬ á«®¦­®¬ ¬¨à¥, ­® ¨ ¡« £®â¢®à­® à §¢¨¢ âì ¥£® ¢ á®®â¢¥âáâ-
¢¨¨ á ¯®áâ ¢«¥­­ë¬¨ ¡« £¨¬¨ æ¥«ï¬¨ ¨ ¦¥« ­¨ï¬¨.

� ­ áâ®ïé¥¥ ¢à¥¬ï âàã¤­® á¥¡¥ ¯à¥¤áâ ¢¨âì â¥¬¯ë à §¢¨â¨ï £¥®¬¥â-
à¨¨ ¤ ¦¥ ¢ ­¥¤ «¥ª®¬ ¡ã¤ãé¥¬. � ã¢¥à¥­­®áâìî ¬®¦­® £®¢®à¨âì «¨èì ®
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â®¬, çâ® ªà á¨¢¥©è ï ¨§ ­ ãª ­¥ â®«ìª® ­¥ ¯®â¥àï¥â á¢®¥© §­ ç¨¬®áâ¨ ¢
®¡à §®¢ ­¨¨, ­® ¨ § ©¬¥â ¤®áâ®©­®¥ ¬¥áâ® ¢ ¯à®£à¥áá¨¢­®¬ à §¢¨â¨¨ ç¥«®-
¢¥ç¥áâ¢ .

�������� ������ �������� �������
�������� ���������� �� ������

������������� �����������
�������������� ����������

�®à¥«®¢  �.�.
�¥­§¥­áª¨© £®áã¤ àáâ¢¥­­ë© ¯¥¤ £®£¨ç¥áª¨© ã­¨¢¥àá¨â¥â

¨¬. �.�. �¥«¨­áª®£®
�¥­§¥­áª ï ®¡«.,£. � à¥ç­ë©, ã«. �¥­¨­ , ¤.65, ª¢. 16

e-mail: gorelovaoa@mail.ru
�¤­¨¬ ¨§ ¢ ¦­¥©è¨å âà¥¡®¢ ­¨©, ¯à¥¤êï¢«ï¥¬ëå á¥£®¤­ï ª ®à£ ­¨§ -

æ¨¨ ãç¥¡­®£® ¯à®æ¥áá , ï¢«ï¥âáï ¨á¯®«ì§®¢ ­¨¥ ¬¥â®¤®¢, ª®â®àë¥ á¯®á®¡áâ-
¢ãîâ ä®à¬¨à®¢ ­¨î ã ãç é¨åáï ã¬¥­¨© á ¬®áâ®ïâ¥«ì­® ®à¨¥­â¨à®¢ âìáï
¢ ¨­ä®à¬ æ¨®­­®¬ ¯à®áâà ­áâ¢¥, ª®­áâàã¨à®¢ âì á¢®¨ §­ ­¨ï, ¢ë¤¢¨£ âì
£¨¯®â¥§ë,  ­ «¨§¨à®¢ âì à¥§ã«ìâ âë ãç¥¡­®© ¤¥ïâ¥«ì­®áâ¨. �®«ìè¨¬ ¯®-
â¥­æ¨ «®¬ ¢ íâ®¬ ­ ¯à ¢«¥­¨¨ ®¡« ¤ ¥â ¬¥â®¤ ¯à®¥ªâ®¢. � ª ¯®ª § « 
¯à ªâ¨ª , ¤ ­­ë© ¬¥â®¤ ¢ ­ áâ®ïé¥¥ ¢à¥¬ï ®¡à¥â ¥â ­®¢ãî ¦¨§­ì ¢ á¢ï§¨
á ¯®ï¢«¥­¨¥¬ ¢®§¬®¦­®áâ¨ ¨á¯®«ì§®¢ ­¨ï ¢ èª®«¥ ª®¬¯ìîâ¥à®¢. �â®â ¬¥-
â®¤ ¯à¨®¡à¥â ¥â å®âï ¨ ¢á¯®¬®£ â¥«ì­ãî, ­® ¢¥áì¬  §­ ç¨¬®î ¢ ¬®â¨¢ æ¨-
®­­®¬ ®â­®è¥­¨¨ à®«ì ¨­ä®à¬ æ¨®­­®© ¨ ¤¥¬®­áâà æ¨®­­®© ¯®¤¤¥à¦ª¨
¯à®¥ªâ­®© ¤¥ïâ¥«ì­®áâ¨ ãç é¨åáï ­  ãà®ª å ¬ â¥¬ â¨ª¨ ¨ ¢® ¢­¥ãà®ç­®©
à ¡®â¥.

� ¬¨ ¡ë«  à §à ¡®â «  ¬¥â®¤¨ª  ¯®¤£®â®¢ª¨ ¡ã¤ãé¨å ãç¨â¥«¥© ª ®à£ -
­¨§ æ¨¨ ¯à®¥ªâ­®© ¤¥ïâ¥«ì­®áâ¨ ãç é¨åáï ­  ãà®ª å ¬ â¥¬ â¨ª¨, ª®â®à ï
à¥ «¨§ã¥âáï ¢ âà¨ íâ ¯ .

�¥à¢ë© íâ ¯ à¥ «¨§ æ¨¨ à §à ¡®â ­­®© ¬¥â®¤¨ª¨ ­ ¯à ¢«¥­ ¨§ãç¥­¨¥
¬¥â®¤¨ç¥áª¨å ®á®¡¥­­®áâ¥© ¨§ãç¥­¨ï èª®«ì­®£® ªãàá  ¬ â¥¬ â¨ª¨. �â®â
íâ ¯ à¥ «¨§ã¥âáï ¢ ªãàá¥ ý�¥®à¨ï ¨ ¬¥â®¤¨ª  ®¡ãç¥­¨ï ¬ â¥¬ â¨ª¥þ, ®å¢ -
âë¢ îé¥£® ¨§ãç¥­¨¥ ¡ §®¢®£® ãà®¢­ï èª®«ì­®© ¬ â¥¬ â¨ª¨. � à ¬ª å
íâ®£® íâ ¯  áâã¤¥­âë ¯à¨®¡à¥â îâ §­ ­¨ï ¨ ã¬¥­¨ï, á®®â¢¥âáâ¢ãîé¨¥ á®-
¤¥à¦ ­¨î, å à ªâ¥àã ¨ ®á®¡¥­­®áâï¬ ¨§ãç¥­¨ï ãç¥¡­ëå â¥¬ ¯® ¬ â¥¬ -
â¨ª¥.

�â®à®© íâ ¯ | ¯®«ãç¥­¨¥ á®®â¢¥âáâ¢ãîé¨å §­ ­¨© ¡ã¤ãé¥£® ãç¨â¥«ï
¬ â¥¬ â¨ª¨ ¤¨áæ¨¯«¨­ ¯à¥¤¬¥â­®£® ¡«®ª  ¯® ¨­ä®à¬ â¨ª¥. �à¥¤¬¥â­ë¥
§­ ­¨ï ¤«ï ®à£ ­¨§ æ¨¨ ¯à®¥ªâ­®©
¤¥ïâ¥«ì­®áâ¨ ãç é¨åáï:

�®¬¯ìîâ¥à­®¥ ¬®¤¥«¨à®¢ ­¨¥: ¯®­ïâ¨ï ý¬®¤¥«ìþ, ý¨­ä®à¬ æ¨®­­ ï
¬®¤¥«ìþ, ýª®¬¯ìîâ¥à­ ï ¬®¤¥«ìþ; ¢®§¬®¦­®áâ¨ áà¥¤áâ¢ ��� ¤«ï ¬®¤¥«¨-
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à®¢ ­¨ï ¤¨­ ¬¨ç¥áª¨å á¨áâ¥¬; ®á­®¢­ë¥ íâ ¯ë ¬®¤¥«¨à®¢ ­¨ï, ¢ª«îç -
îé¥£® ª®¬¯ìîâ¥à­ë© íªá¯¥à¨¬¥­â; ¯à¨¬¥àë ¬ â¥¬ â¨ç¥áª¨å ¬®¤¥«¥© ¢.
à §«¨ç­ëå ¯à¥¤¬¥â­ëå ®¡« áâïå (¡¨®«®£¨ï, íª®­®¬¨ª  ¨ â.¤.).

�à®£à ¬¬¨à®¢ ­¨¥: ¢®§¬®¦­®áâ¨ ï§ëª®¢ ¯à®£à ¬¬¨à®¢ ­¨ï ¤«ï á®-
§¤ ­¨ï ¯à®£à ¬¬­ëå ¯à®¤ãªâ®¢; íâ ¯ë ª®­áâàã¨à®¢ ­¨ï ¯à®£à ¬¬, á¨á-
â¥¬ë ¯à®£à ¬¬¨à®¢ ­¨ï.

�à®£à ¬¬­®¥ ®¡¥á¯¥ç¥­¨¥ ���: ®á­®¢­ë¥ ¢®§¬®¦­®áâ¨ ¨ ­ ¯à ¢«¥­¨ï
¨á¯®«ì§®¢ ­¨ï ¯à®£à ¬¬­®£® ®¡¥á¯¥ç¥­¨ï (á¨áâ¥¬­®¥, ¯à¨ª« ¤­®¥, á¨á-
â¥¬ë ¯à®£à ¬¬¨à®¢ ­¨ï) ¤«ï à¥ «¨§ æ¨¨ ¨­ä®à¬ æ¨®­­ëå ¯à®æ¥áá®¢.

�®¬¯ìîâ¥à­ë¥ á¥â¨, Internet ¨ ¬ã«ìâ¨¬¥¤¨  â¥å­®«®£¨¨: â¥å­®«®£¨¨
í«¥ªâà®­­®© ¯®çâë, ®¡¬¥­  ä ©« ¬¨, WWW; ¯®¨áª ¨­ä®à¬ æ¨¨ ¢ á¥â¨
�­â¥à­¥â; ï§ëª¨ ¤«ï á®§¤ ­¨ï ¨­ä®à¬ æ¨®­­ëå ¨ ¨­â¥à ªâ¨¢­ëå à¥áãà-
á®¢

�¥â®¤¨ç¥áª¨¥ ¢®¯à®áë, á¢ï§ ­­ë¥ á ¯à®¡«¥¬ ¬¨ ®à£ ­¨§ æ¨¨ ¯à®¥ªâ-
­®© ¤¥ïâ¥«ì­®áâ¨ ãç é¨åáï ­  ®á­®¢¥ ¨á¯®«ì§®¢ ­¨ï ª®¬¯ìîâ¥à­ëå â¥å­®-
«®£¨© âà¥¡ãîâ ¡®«¥¥ £«ã¡®ª®£® ¨§ãç¥­¨ï, ç¥¬ ¢ ªãàá¥ ý�¥®à¨ï ¨ ¬¥â®¤¨ª 
®¡ãç¥­¨ï ¬ â¥¬ â¨ª¨þ. �«ï à¥ «¨§ æ¨¨ ¤ ­­®© § ¤ ç¨ ¡ë« à §à ¡®â ­
¬¥â®¤¨ç¥áª¨© á¯¥æªãàá ý�á¯®«ì§®¢ ­¨¥ ¬¥â®¤  ¯à®¥ªâ®¢ ¢ ¯à®æ¥áá¥ ®¡ã-
ç¥­¨ï ¬ â¥¬ â¨ª¥ ¢ èª®«¥þ (âà¥â¨© íâ ¯). �á­®¢­ ï æ¥«ì ¤ ­­®£® á¯¥æ-
ªãàá  | ®¡¥á¯¥ç¨âì ã£«ã¡«¥­­®¥ ®§­ ª®¬«¥­¨¥ áâã¤¥­â®¢ á ªàã£®¬ ¬¥â®-
¤¨ç¥áª¨å ¢®¯à®á®¢, á¢ï§ ­­ëå á ¯à¨¬¥­¥­¨¥¬ ¬¥â®¤  ¯à®¥ªâ®¢ ­  ãà®ª å
¬ â¥¬ â¨ª¨.

�¡é¨¬¨ æ¥«ï¬¨ ¤ ­­®£® á¯¥æªãàá  ï¢«ïîâáï: ®¯à¥¤¥«¥­¨¥ à æ¨®­ «ì-
­ëå ¨ íää¥ªâ¨¢­ëå ­ ¯à ¢«¥­¨© ¨á¯®«ì§®¢ ­¨ï ª®¬¯ìîâ¥à­ëå â¥å­®«®-
£¨© ­  ãà®ª å ¬ â¥¬ â¨ª¨; ®¡ãç¥­¨¥ áâã¤¥­â®¢ ¨á¯®«ì§®¢ ­¨î ¨­ä®à¬ æ¨-
®­­ëå à¥áãàá®¢ á¥â¨ Internet ¢ ¯à®æ¥áá¥ ®¡ãç¥­¨ï ¬ â¥¬ â¨ª¥; ä®à¬¨à®¢ -
­¨¥ ã áâã¤¥­â®¢ ­ ¢ëª®¢ ªà¨â¨ç¥áª®£® ®â¡®à  ®¡à §®¢ â¥«ì­ëå ¯à®¥ªâ®¢
¢ á®®â¢¥âáâ¢¨¨ á ¯®áâ ¢«¥­­ë¬¨ § ¤ ç ¬¨ ¨ ¢®§¬®¦­®áâï¬¨ ®¡ãç ¥¬ëå;
®á¢®¥­¨¥ áâã¤¥­â ¬¨ ¬¥â®¤¨ª¨ à §à ¡®âª¨ ¨ ®à£ ­¨§ æ¨¨ ®¡à §®¢ â¥«ì­ëå
¯à®¥ªâ®¢.

�à®£à ¬¬®© á¯¥æªãàá  ¯à¥¤ãá¬ âà¨¢ ¥âáï ¯à®¢¥¤¥­¨¥ «¥ªæ¨®­­ëå,
¯à ªâ¨ç¥áª¨å § ­ïâ¨©,   â ª¦¥ á ¬®áâ®ïâ¥«ì­ ï à®¡®â  áâã¤¥­â®¢, ­ ¯à ¢-
«¥­­ ï ¯  «¨ç­®áâ­®¥ ¨ ¯à®ä¥áá¨®­ «ì­®¥ á®¢¥àè¥­áâ¢®¢ ­¨¥ ¢ ¯à®æ¥áá¥
¢ë¯®«­¥­¨ï ¯à®¥ªâ­ëå § ¤ ­¨©. �¥ªæ¨®­­ë¥ ¬ â¥à¨ «ë ¤ ­­®£® ¬¥â®-
¤¨ç¥áª®£® á¯¥æªãàá  ®å¢ âë¢ îâ è¨à®ª¨© á¯¥ªâà ¯à®¡«¥¬ ¨á¯®«ì§®¢ ­¨ï
¨­ä®à¬ æ¨®­­ëå â¥å­®«®£¨© ¢ á®¢à¥¬¥­­®© èª®«¥. �ãé¥áâ¢¥­­ ï ç áâì
«¥ªæ¨®­­ëå § ­ïâ¨© á®¤¥à¦¨â â¥®à¥â¨ç¥áª¨© ¬ â¥à¨ «, ¯®á¢ïé¥­­ë© à §-
à ¡®âª¥ ¨ ¯à®¢¥¤¥­¨î ¯à®¥ªâ®¢. � áá¬ âà¨¢ îâáï à §«¨ç­ë¥ ¯®¤å®¤ë ª
®¯à¥¤¥«¥­¨î ¯®­ïâ¨ï ý¯à®¥ªâþ, â¨¯®«®£¨ï ¯à®¥ªâ®¢, ¨å áâàãªâãà¨à®¢ -
­¨¥, íâ ¯ë ¯à®¢¥¤¥­¨ï.

�¥«ìî ¯à ªâ¨ç¥áª®© ç áâ¨ ªãàá  ï¢«ï¥âáï á¨áâ¥¬ â¨§ æ¨ï, ®¡®¡é¥­¨¥
¨ à áè¨à¥­¨¥ §­ ­¨© áâã¤¥­â®¢ ® ª®¬¯ìîâ¥à­ëå â¥å­®«®£¨©, ®¡ ®á­®¢­ëå
¢¨¤ å ®¡à §®¢ â¥«ì­ëå à¥áãàá®¢, ¬¥â®¤ å ¯à®¥ªâ¨à®¢ ­¨ï ¨ à §à ¡®âª¨
á ©â®¢ ®¡à §®¢ â¥«ì­®£® ­ §­ ç¥­¨ï.

� ¡®à â®à­ë¥ à ¡®âë ®à¨¥­â¨à®¢ ­ë ­  ®âà ¡®âªã ¯à ªâ¨ç¥áª¨å ­ -
¢ëª®¢ ¯®¨áª , ¯à®á¬®âà , ®æ¥­¨¢ ­¨ï ®¡à §®¢ â¥«ì­ëå à¥áãàá®¢ à §«¨ç-
­ëå ¢¨¤®¢. �âã¤¥­â ¬ ¯à¥¤« £ ¥âáï á ¬®áâ®ïâ¥«ì­® à §à ¡®â âì â¥¬ â¨ªã
®¡à §®¢ â¥«ì­ëå ¯à®¥ªâ®¢ à §«¨ç­ëå â¨¯®¢, ¨å á®¤¥à¦ ­¨¥, íâ ¯ë à¥ «¨-
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§ æ¨¨ ¯à®¥ªâ®¢. �¥§ã«ìâ â®¬ « ¡®à â®à­ëå à ¡®â, ¯®á¢ïé¥­­ëå â ª®¬ã
¯à®¥ªâ¨à®¢ ­¨î, ï¢«ï¥âáï Web-á ©â à §à ¡®â ­­®£® ãç¥¡­®£® ¯à®¥ªâ .

�������� ������������� ������

�¨ª®¢ �.�.
���� ¨¬. �.�. �¥«¨­áª®£®

440026, �¥­§ , �¥à¬®­â®¢ , 37
�¥«.: (8412)565845, e-mail: dikov.andrei@gmail.com

�î¡ ï ¯à¥¤¬¥â­ ï ®¡« áâì å à ªâ¥à¨§ã¥âáï á¢®¨¬ ­ ¡®à®¬ ¯®­ïâ¨© ¨
á¢ï§¥© ¬¥¦¤ã ­¨¬¨, á¢®¨¬¨ § ª®­ ¬¨, á¢ï§ë¢ îé¨¬¨ ¬¥¦¤ã á®¡®© ®¡ê-
¥ªâë, á¢®¨¬¨ ¯à®æ¥áá ¬¨ ¨ á®¡ëâ¨ï¬¨. �ãé¥áâ¢ãîâ à §«¨ç­ë¥ ª« áá¨ä¨-
ª æ¨¨ §­ ­¨©, ­® ­ ¨¡®«¥¥ ç áâ® §­ ­¨ï ¯®¤à §¤¥«ïîâáï ­  ¤¥ª« à â¨¢-
­ë¥ ¨ ¯à®æ¥¤ãà­ë¥ ¨ ¬®¤¥«ï¬¨ ¨å ¯à¥¤áâ ¢«¥­¨ï ï¢«ïîâáï: ¯à®¤ãªæ¨®­-
­ ï, á¥â¥¢ ï ¨ «®£¨ç¥áª ï. � ¦¤ ï ¨§ ¬®¤¥«¥© ¯®á«ã¦¨«  ®á­®¢®© ¤«ï
á®§¤ ­¨ï ï§ëª  ¯à®£à ¬¬¨à®¢ ­¨ï, ®à¨¥­â¨à®¢ ­­®£® ­   ¢â®¬ â¨§ æ¨î
à ¡®âë á® §­ ­¨ï¬¨. �à¥¤¬¥â­ ï ®¡« áâì, ª ª ¯à ¢¨«®, á®¤¥à¦¨â ¡®«ì-
è®¥ ª®«¨ç¥áâ¢® ¨ ¤¥ª« à â¨¢­ëå ¨ ¯à®æ¥¤ãà­ëå §­ ­¨© ¨ ®æ¨äà®¢ª  ¨å
¨ ¯®¬¥é¥­¨¥ ¢ ¡ §ë §­ ­¨© ¯à¥¤áâ ¢«ï¥â á®¡®© ®ç¥­ì á«®¦­ãî ¨ ¤®à®£®á-
â®ïéãî § ¤ çã, â ª ª ª §­ ­¨ï ­¥®¡å®¤¨¬® ­¥ â®«ìª® ­ ª ¯«¨¢ âì, ­® ¨
¯à®¢¥àïâì ¨å ¯®«­®âã ¨ ­¥¯à®â¨¢®à¥ç¨¢®áâì. � §«¨ç­ë¥ ¨áâ®ç­¨ª¨ §­ ­¨©
­¥®¡å®¤¨¬® ®¡ê¥¤¨­ïâì ¬¥¦¤ã á®¡®©, çâ® ¯à¨¢®¤¨â ª ¨­â¥£à¨à®¢ ­­®áâ¨
§­ ­¨ï. �¥àà¨â®à¨ «ì­® à §­¥á¥­­ë¥ ¡ §ë (à á¯à¥¤¥«¥­­ë¥ ¡ §ë §­ ­¨©)
¬®£ãâ ¨á¯®«ì§®¢ âìáï á®¢¬¥áâ­®. � ª¨¬ ®¡à §®¬, ¬®¦­® ª®­áâ â¨à®¢ âì,
çâ® à¥ «¨§ æ¨ï «î¡®© ¬®¤¥«¨ ¯à¥¤áâ ¢«¥­¨ï §­ ­¨© ¢ ¢¨¤¥ æ¨äà®¢®© ¡ §ë
§­ ­¨© ¯à¨¢®¤¨â íâã ¬®¤¥«ì ª ­¥«¨­¥©­®áâ¨.

� á«®¦¨¢è¥©áï ¤® ¯®ï¢«¥­¨ï ¬ã«ìâ¨¬¥¤¨©­ëå ª®¬¯ìîâ¥à®¢ ¯à ªâ¨ª¥
á®¤¥à¦ ­¨¥ ¯à¥¤¬¥â­®© ®¡« áâ¨ ä®à¬¨à®¢ «¨ ¯®á«¥¤®¢ â¥«ì­®, ¯® â¥¬ ¬
¨ à §¤¥« ¬. �®¤¥«¨ §­ ­¨© ¯® áâàãªâãà¥ ¯à¥¤áâ ¢«ïîâ ¢ â ª®¬ á«ãç ¥
«¨­¥©­ë¥ ®â­®è¥­¨ï ¯®­ïâ¨© ¨ ®¡ê¥ªâ®¢. �à¨¬¥à ¬¨ «¨­¥©­ëå áâàãªâãà
¬®¤¥«¥© §­ ­¨© ¬®£ãâ á«ã¦¨âì ãç¥¡­ë¥ ¯à®£à ¬¬ë ªãàá®¢ ¨ ®£« ¢«¥­¨ï
ãç¥¡­¨ª®¢.

�­ä®à¬ æ¨®­­ë¥ ¨ ª®¬¬ã­¨ª æ¨®­­ë¥ â¥å­®«®£¨¨ (���), ¢ á¨«ã
á¢®¥© ¯à¨à®¤ë, ­¥ ¬®£ãâ ¢ ¯®«­®© ¬¥à¥ à¥ «¨§®¢ âì á¢®© ®¡à §®¢ â¥«ì-
­ë© ¯®â¥­æ¨ « ¢ âà ¤¨æ¨®­­®© ®¡à §®¢ â¥«ì­®© á¨áâ¥¬¥, ¢ ª®â®à®© ¤®-
¬¨­¨àãîâ ¤¨¤ ªâ¨ç¥áª¨¥ «¨­¥©­ë¥ â¥å­®«®£¨¨ ¯¥à¥¤ ç¨ £®â®¢ëå §­ ­¨©.
��� ¯®¤¤¥à¦¨¢ îâ ­¥«¨­¥©­ãî áâàãªâãà¨§ æ¨î ¨­ä®à¬ æ¨¨ ¨ §­ ­¨© ¢
¢¨¤¥ £¨¯¥àâ¥ªáâ®¢, £¨¯¥à¬¥¤¨ , à á¯à¥¤¥«¥­­ëå ¡ § ¨ ¡ ­ª®¢ ¯¥¤ £®£¨ç¥á-
ª¨å ¤ ­­ëå ¨ §­ ­¨©, à §¬¥é îé¨åáï ­  á¥à¢¥à å ¨ à á¯à®áâà ­ïîé¨åáï
­  ª®¬¯ ªâ-¤¨áª å.

�®¢à¥¬¥­­ ï á¨áâ¥¬  ®¡à §®¢ ­¨ï ¤®«¦­  ®¡¥á¯¥ç¨âì ãá«®¢¨ï ¤«ï à §-
¢¨â¨ï ã ®¡ãç ¥¬ëå ã¬¥­¨© ¨ ­ ¢ëª®¢ áâ ¢¨âì § ¤ ç¨, ¬®¤¥«¨à®¢ âì, ®¯-
â¨¬¨§¨à®¢ âì, ¯à¨­¨¬ âì à¥è¥­¨ï ¢ ãá«®¢¨ïå ­¥®¯à¥¤¥«¥­­®áâ¨, ãç¨âì
ã¬¥­¨î ¤®¡ë¢ âì §­ ­¨ï. � íâ®© á¢ï§¨ ¢® ¬­®£¨å á«ãç ïå, ®á®¡¥­­® ¢
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¯à¨ª« ¤­ëå ¯à¥¤¬¥â­ëå ®¡« áâïå, æ¥«¥á®®¡à §­® ¨á¯®«ì§®¢ âì ­¥«¨­¥©-
­ë¥ ¬®¤¥«¨. �«¥¬¥­âë ®¡ãç¥­¨ï ¯® ¯®¤®¡­®¬ã ¯ãâ¨ à §¢¨âë ¢  ­ «¨â¨-
ç¥áª¨å èª®« å à §¢¨¢ îé¥£®, ¯à®¡«¥¬­®-®à¨¥­â¨à®¢ ­­®£® ­ ¯à ¢«¥­¨©.
�®íâ®¬ã ¯à¥¤áâ ¢«ï¥âáï ¢¥áì¬  ¯«®¤®â¢®à­ë¬ ¢ ¯« ­¥ ¯®¢ëè¥­¨ï íää¥ª-
â¨¢­®áâ¨ ãç¥¡­®£® ¯à®æ¥áá  ãç¨âì áâã¤¥­â®¢ | ¡ã¤ãé¨å ¯¥¤ £®£®¢ | â ¬,
£¤¥ íâ® ­¥®¡å®¤¨¬®, à¥áâàãªâãà¨§ æ¨¨ âà ¤¨æ¨®­­ëå «¨­¥©­ëå ¬®¤¥«¥©
§­ ­¨© ¢ ­¥«¨­¥©­ë¥. � ¨¡®«¥¥ ¯®¤å®¤ïé¥© ¬®¤¥«ìî ï¢«ï¥âáï ­ £«ï¤­ë©
á¥¬ ­â¨ç¥áª¨© £à ä. �à¨ ¯à®¥ªâ¨à®¢ ­¨¨ ­¥«¨­¥©­®© ¬®¤¥«¨ ª ª®©-«¨¡®
¯à¥¤¬¥â­®© ®¡« áâ¨ ¬®¦­® ¨á¯®«ì§®¢ âì ¨§¢¥áâ­ë© ¬¥â®¤ ¯®è £®¢®© ¤¥-
â «¨§ æ¨¨ á¢¥àåã ¢­¨§. º
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�¥ «¨§ æ¨ï â ª®© ¬®¤¥«¨ ¬®¦¥â ¡ëâì ®áãé¥áâ¢«¥­  ¢ ä®à¬¥ ¢¥¡-
¤®ªã¬¥­â : ¢¥¡-áâà ­¨æë, ¢¥¡-á ©â  ¨«¨ ¢¥¡-ª®­á¯¥ªâ .

�à®¥ªâ¨à®¢ ­¨¥ ¬®¤¥«¨ §­ ­¨© ¤«ï ª®¬¯ìîâ¥à­®© à¥ «¨§ æ¨¨ ¨£à ¥â
¢ ¦­ãî à®«ì ¤«ï ®¡à §®¢ â¥«ì­®£® ¯à®æ¥áá . �â íâ®£®, ¢ ª®­¥ç­®¬ áç¥â¥,
§ ¢¨á¨â ä®à¬¨à®¢ ­¨¥ ¨­ä®à¬ æ¨®­­®© ®¡ãç îé¥© áà¥¤ë.
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�������������� ������ ��������,
����������� ������������� ��������

���������� ������� � ������

�®«£®¯®«®¢ �.�.
����

�¢£ãáâ®¢áª¨© ªà¨§¨á 1998 £®¤  ®ª § « áãé¥áâ¢¥­­®¥ ¢«¨ï­¨¥ ­  à §¢¨-
â¨¥ ¡ ­ª®¢áª®© á¨áâ¥¬ë �®áá¨©áª®© �¥¤¥à æ¨¨. �â® ¢®§¤¥©áâ¢¨¥ ¢ëà ¦ -
¥âáï ­¥ â®«ìª® ¢ ãá¨«¥­¨¨ ¯à®æ¥áá  ­ æ¨®­ «¨§ æ¨¨ ¡ ­ª®¢áª®© á¨áâ¥¬ë
¨ ã¢¥«¨ç¥­¨¨ áâ¥¯¥­¨ ­¥¤®¢¥à¨ï ¢ª« ¤ç¨ª®¢ ª ª®¬¬¥àç¥áª¨¬ ¡ ­ª ¬, ®â-
¬¥ç¥­­ë¬ ®¯à®á ¬¨ �����, ­® â ª¦¥ ¢ ¨§¬¥­¥­¨¨ áâàãªâãàë  ªâ¨¢®¢
¨ ®á­®¢­ëå ä¨­ ­á®¢ëå ¯®ª § â¥«¥© à®áá¨©áª¨å ¡ ­ª®¢ §  ¯®á«¥¤­¨¥ 8
«¥â. �ªâã «ì­®áâì ¤ ­­®£® ¨áá«¥¤®¢ ­¨ï ¯®¤â¢¥à¦¤ ¥âáï à áâãé¨¬ ¡¥á-
¯®ª®©áâ¢®¬ á¯¥æ¨ «¨áâ®¢ ¯à®¡«¥¬®© â ª ­ §ë¢ ¥¬ëå ý¯«®å¨å ªà¥¤¨â®¢þ
à®áá¨©áª¨å ¡ ­ª®¢1, â® ¥áâì ã¢¥«¨ç¥­¨¥¬ ¤®«¨ ¯à®áà®ç¥­­ëå ªà¥¤¨â®¢ ¢
¯®àâä¥«ïå à®áá¨©áª¨å ¡ ­ª®¢, ¨, ¢ ç áâ­®áâ¨, à¥§ª¨¬ ã¢¥«¨ç¥­¨¥¬ ¤®«¨
¯à®áà®ç¥­­ëå ¯®âà¥¡¨â¥«ìáª¨å ªà¥¤¨â®¢. � ª¨¬ ®¡à §®¬, ®æ¥­ª  ­  ®á-
­®¢¥ ¬ â¥¬ â¨ç¥áª¨å ¨ áâ â¨áâ¨ç¥áª¨å ¬¥â®¤®¢ ¯à¨ç¨­, ä®à¬¨àãîé¨å
¯®áâªà¨§¨á­®¥ á®áâ®ï­¨¥ ¡ ­ª®¢áª®© á¨áâ¥¬ë ¨ à¨áª®¢ãî ¤¥ïâ¥«ì­®áâì ä¨-
­ ­á®¢ëå ãçà¥¦¤¥­¨©, ï¢«ï¥âáï ¢¥áì¬  ¢ ¦­®©.

� è¥ ¨áá«¥¤®¢ ­¨¥ á ¯®¬®éìî áâ â¨áâ¨ç¥áª¨å ¯®ª § â¥«¥©, ®æ¥­¨¢ î-
é¨å à¨áª, ¯à¨§¢ ­® ¢ëï¢¨âì ¨§¬¥­¥­¨ï, ª®â®àë¥ ¯à®¨§®è«¨ ¢­ãâà¨ ¡ ­-
ª®¢áª®© á¨áâ¥¬ë ­  ¯à¨¬¥à¥ â¨¯¨ç¥áª®© ¢ë¡®àª¨ ¨§ á®¢®ªã¯­®áâ¨ 1000
¡ ­ª®¢ �®áá¨¨. � à ¡®âã ¡ë«  ¢¢¥¤¥­  ¤¨­ ¬¨ç¥áª ï á®áâ ¢«ïîé ï, â ª
ª ª ¡ë«¨ ¨á¯®«ì§®¢ ­ë ¤ ­­ë¥ §  ¯¥à¨®¤ á 2000 ¯® 2006 £®¤ë, á£àã¯¯¨à®-
¢ ­­ë¥ ¢ ¯ïâì £àã¯¯ ¯® ¢¥«¨ç¨­¥ ç¨áâëå  ªâ¨¢®¢ ¢ á®®â¢¥âáâ¢¨¨ á ¬¥â®-
¤¨ª®© �¥­âà «ì­®£® � ­ª  �®áá¨©áª®© �¥¤¥à æ¨¨2. � å®¤¥ ¨áá«¥¤®¢ ­¨ï
¬ë ¯®¯ëâ «¨áì ¢ëï¢¨âì ¢­ãâà¥­­¨¥ ¯à¨ç¨­ë, á¯®á®¡áâ¢ãîé¨¥ ¤¥áâ ¡¨«¨-
§ æ¨¨ ¡ ­ª®¢áª®© á¨áâ¥¬ë áâà ­ë.

�  ¯¥à¢®¬ íâ ¯¥ à §à ¡®â ­­®© ­ ¬¨ ¬¥â®¤¨ª¨ ¬ë ¢ë¤¥«¨«¨ ¢ ª ¦¤®©
¨§ ¯ïâ¨ £àã¯¯ ®¤¨­ â¨¯¨ç¥áª¨© ¡ ­ª, àãª®¢®¤áâ¢ãïáì ç¥âëàì¬ï ¯®ª § -
â¥«ï¬¨, ­ ¨¡®«¥¥ â®ç­®, ­  ­ è ¢§£«ï¤, ®âà ¦ îé¨¬¨ ãà®¢¥­ì áâ ¡¨«ì-
­®áâ¨ ¡ ­ª®¢áª®© á¨áâ¥¬ë: à¥­â ¡¥«ì­®áâì  ªâ¨¢®¢, ã¤¥«ì­ë© ¢¥á «¨ª¢¨¤-
­ëå  ªâ¨¢®¢ ¨ ªà¥¤¨â®¢ ¨ ª®íää¨æ¨¥­â ¯®ªàëâ¨ï (à ááç¨â ­­ë© ­ ¬¨
ª ª ®â­®è¥­¨¥ áã¬¬ë ¢«®¦¥­¨© îà¨¤¨ç¥áª¨å ¨ ä¨§¨ç¥áª¨å «¨æ ª áã¬¬¥
¢ë¤ ­­ëå ¡ ­ª®¬ ªà¥¤¨â®¢). �«ï ¯¥à¢ëå âà¥å £àã¯¯ à áç¥â à §¬ å  ¢ -
à¨ æ¨¨ ª ¦¤®£® ¨§ §­ ç¥­¨© ¢á«¥¤áâ¢¨¥ ®¤­®à®¤­®áâ¨ á®¢®ªã¯­®áâ¨ ¨ ¬ -
«ë¬ ª®«¨ç¥áâ¢®¬ ¡ ­ª®¢, ¢å®¤ïé¨å ¢ íâ¨ £àã¯¯ë ­¥ ¨¬¥«¨ áãé¥áâ¢¥­­ëå

1�¨å ¨« � â®¢­¨ª®¢ ý�à¨§¨á \¯«®å¨å ªà¥¤¨â®¢": ¢¥à®ïâ­®áâì ¨ ¯®á«¥¤áâ¢¨ï
http://www.bdm.ru/arhiv/2002/10/10-11.html

2�¥à¢ ï £àã¯¯  ­ áç¨âë¢ ¥â 5 ªàã¯­¥©è¨å ¡ ­ª®¢, ¢â®à ï | 15 ªàã¯­ëå ¯® à §¬¥-
à ¬  ªâ¨¢®¢ ¡ ­ª®¢, âà¥âìï | 30, ç¥â¢¥àâ ï | 150, ¯ïâ ï | ®áâ «ì­ë¥ 800 ¡ ­ª®¢
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� ¡«¨æ  1. �à¥¤¥«ì­ë¥ §­ ç¥­¨ï ¯®ª § â¥«¥© ¡ ­ª®¢

�®ª § â¥«ì
�­ ç¥­¨ï ¢ 4 £àã¯¯¥

(150 ¡ ­ª®¢)
�­ ç¥­¨ï ¢ 5 £àã¯¯¥

(800 ¡ ­ª®¢)

�¨­¨¬. � ªá¨¬.
�¨-
¯¨ç-
­®¥*

�¨­¨¬. � ªá¨¬.
�¨-
¯¨ç-
­®¥**

�¤¥«ì­ë© ¢¥á
«¨ª¢¨¤­ëå
 ªâ¨¢®¢, %

7,40 14,87 12,90 16,35 17,75 16,59

�®íää¨æ¨¥­â
¯®ªàëâ¨ï, % −14279, 32 14483,86 81,29 −132, 63 368,95 214,65

�¥­â ¡¥«ì­®áâì
 ªâ¨¢®¢, % −13, 79 1,01 0,07 −7, 35 −4, 74 −6,54

�¤¥«ì­ë© ¢¥á
ªà¥¤¨â®¢, % 38,02 44,22 43,88 40,64 42,01 21,02

* ¢ ª ç¥áâ¢¥ â¨¯¨ç­®£® ¡ ­ª  | ¯à¥¤áâ ¢¨â¥«ï íâ®© £àã¯¯ë
¢ë¡à ­ ý�®ª®-� ­ªþ
** ¢ ª ç¥áâ¢¥ â¨¯¨ç­®£® ¯à¥¤áâ ¢¨â¥«ï íâ®© £àã¯¯ë ¢ë¡à ­ ¡ ­ª ý�®¢¥âáª¨©þ.

à §«¨ç¨©3. �¤­ ª® ¤«ï 4 ¨ 5 £àã¯¯ ¡ë«¨ ¯à®¨§¢¥¤¥­ë á®®â¢¥âáâ¢ãîé¨¥
à áç¥âë ¯® ¯®ª § â¥«ï¬ 2000 £®¤ .

� ª¨¬ ®¡à §®¬, ¨§ãç ¥¬ë¥ ¡ ­ª¨ ¢ æ¥«®¬ ã¤®¢«¥â¢®àïîâ ãá«®¢¨ï¬ â¨-
¯¨ç¥áª®© ¢ë¡®àª¨ (§­ ç¥­¨¥ ã¤¥«ì­®£® ¢¥á  ªà¥¤¨â®¢ ¤«ï ¡ ­ª  ý�®¢¥â-
áª¨©þ ­¥ ®â¢¥ç ¥â ¨­â¥à¢ «ì­ë¬ £à ­¨æ ¬, ®¤­ ª® ¤ ­­®¥ ­¥á®®â¢¥âáâ-
¢¨¥ ¬®¦¥â ¡ëâì ãáâà ­¥­® ã¬¥­ìè¥­¨¥¬ ª®íää¨æ¨¥­â  ¤®¢¥à¨ï) ¨ ¬®£ãâ
¡ëâì ¨á¯®«ì§®¢ ­ë ¢ æ¥«ïå ¨áá«¥¤®¢ ­¨ï. � ª¨¬ ®¡à §®¬, ®æ¥­ª  áâ â¨á-
â¨ç¥áª¨å ¯®ª § â¥«¥© à¨áª  ¡ ­ª®¢áª®© ¤¥ïâ¥«ì­®áâ¨ ¡ë«  ¯à®¢¥¤¥­  ­ 
¯à¨¬¥à¥ ���, � ©ää ©§¥­ � ­ª, ��� ý� àáþ, ý�®ª®-� ­ªþ ¨ ¡ ­ª  ý�®-
¢¥âáª¨©þ. �«ï ¯®«ãç¥­¨ï ®¡ê¥ªâ¨¢­®© ª àâ¨­ë ¡ë«¨ ¨áá«¥¤®¢ ­ë ¤¢  ­¥-
â¨¯¨ç¥áª¨å ¡ ­ª  ¨§ 4 ¨ 5 £àã¯¯: ý�¥â ««¨­¢¥áâ¡ ­ªþ ¨ ¡ ­ª ý�«¥¡­ë©þ
á®®â¢¥âáâ¢¥­­®. �à®¨§¢¥¤¥­­ ï áà ¢­¨â¥«ì­ ï ®æ¥­ª  áà¥¤­¥®âà á«¥¢ëå
ä¨­ ­á®¢ëå ¨­¤¨ª â®à®¢ (¤ ­­ë¥ á ©â  www.banks-rate.ru) á ª ¦¤ë¬ ¨§
¨áá«¥¤ã¥¬ëå ¯ïâ¨ ¡ ­ª®¢ ¢ëï¢¨« , çâ® áâ â¨áâ¨ç¥áª¨¥ ¯®ª § â¥«¨ à¨áª 
(áà¥¤­¥¥ «¨­¥©­®¥ ®âª«®­¥­¨¥, áà¥¤­¥ª¢ ¤à â¨ç¥áª®¥ ®âª«®­¥­¨¥ ¨ ª®íä-
ä¨æ¨¥­â ¢ à¨ æ¨¨) ®¡« ¤ îâ ¢ëá®ª¨¬¨ §­ ç¥­¨ï¬¨. �®ª § â¥«¨ ã¤¥«ì-
­®£® ¢¥á  «¨ª¢¨¤­ëå  ªâ¨¢®¢ ¨ à¥­â ¡¥«ì­®áâ¨  ªâ¨¢®¢ ¨¬¥îâ ïàª®¢ëà -
¦¥­­ë¥ ª®«¥¡ ­¨ï á 2001 ¯® 2003 £®¤ë. � íâ®â ¯¥à¨®¤ ¡ ­ª®¢áª®¬ã á¥ªâ®àã,
¯®á«¥ ¢ëå®¤  ¨§ ªà¨§¨á  1998 £®¤ , ¡ë«¨ ¯à¥¤®áâ ¢«¥­ë §­ ç¨â¥«ì­ë¥ ¤¥-
­¥¦­ë¥ áã¬¬ë ®â £®áã¤ àáâ¢ . � ¬¨ ãáâ ­®¢«¥­®, çâ® ¡ ­ª®¢áª¨© á¥ªâ®à
�®áá¨©áª®© �¥¤¥à æ¨¨ ¨á¯ëâë¢ ¥â âàã¤­®áâ¨ ¢ ­ å®¦¤¥­¨¨ à ¢­®¢¥á¨ï
¬¥¦¤ã «¨ª¢¨¤­®áâìî ¨ à¥­â ¡¥«ì­®áâìî. � íâ®â ¦¥ ¯¥à¨®¤ ¡ë«® § ªàëâ®
¡®«¥¥ 500 ¡ ­ª®¢ ¨ ­ ç « áì «¨ª¢¨¤ æ¨ï ¡ ­ª®¢ ý���-�£à®þ (§ ª®­ç¥­  ¢
2004 £®¤ã) ¨ ý�­ª®¬¡ ­ªþ (§ ª®­ç¥­  ¢ 2005 £®¤ã). �â®¨â ®â¬¥â¨âì, çâ®
­ ¨¡®«ìè¨¥ ¯®ª § â¥«¨ ª®íää¨æ¨¥­â  ¢ à¨ æ¨¨ ¯® «¨ª¢¨¤­®áâ¨ ­ ¡«î-
¤ «¨áì ¢ 2000 ¨ 2001 £®¤ã ã ¢á¥å ¡ ­ª®¢ ¨ á®åà ­ï«¨áì ­  ¢ëá®ª®¬ ãà®¢­¥

3�¤­ ª® ¡ë«¨ ¯à®¨§¢¥¤¥­ë á®®â¢¥âáâ¢ãîé¨¥ à áç¥âë, ª®â®àë¥ ¯®ª § «¨, çâ® ®âª«®-
­¥­¨¥ ®â ª®à¨¤®à  §­ ç¥­¨© â¨¯¨ç¥áª®© ¢ë¡®àª¨ «¥¦¨â ¢ ¯à¥¤¥« å ­®à¬ë
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ã ý­¥â¨¯¨ç¥áª¨åþ ¡ ­ª®¢, â®£¤  ª ª ­ ¨¡®«ìè¨¥ ®âª«®­¥­¨ï ¯® à¥­â ¡¥«ì-
­®áâ¨ ­ ¡«î¤ «¨áì ã ¢á¥å ¨áá«¥¤ã¥¬ëå ¡ ­ª®¢ ¢ 2002 £®¤ã. �â® ¯®§¢®«ï¥â
á¤¥« âì ¢ë¢®¤, çâ® ¯à¥¤®áâ ¢«¥­¨¥ £®áã¤ àáâ¢®¬ ¢ëá®ª®«¨ª¢¨¤­ëå  ªâ¨-
¢®¢ ¡ ­ª®¢áª®¬ã á¥ªâ®àã ­ ç «®áì ¥é¥ ¢ 2001 £®¤ã, ® ç¥¬ á¢¨¤¥â¥«ìáâ¢ã¥â
¤ ­­ë¥ �� �� ®¡ ã¢¥«¨ç¥­¨¨ ¤¥­¥¦­®£®  £à¥£ â  M2 §  ¢ëè¥ãª § ­­ë©
¯¥à¨®¤. �¥§ª®¥ à áè¨à¥­¨¥ ¤¥­¥¦­®© ¡ §ë ¨ ¤¥­¥¦­®© ¬ ááë, ª®â®à®¥ ­ -
ç «®áì ¥é¥ ¢ 2000 £®¤ã, ¯à¨¢¥«® ª à®áâã ¤®«¨ ­ «¨ç­ëå ¤¥­¥£ ¤® 35% 4.
� ª¦¥ ¢ ­ ç «¥ 2000-å £®¤®¢ ¢¬¥áâ¥ á «¨ª¢¨¤ æ¨¥© ¯®áâà ¤ ¢è¨å ®â ªà¨-
§¨á  ¡ ­ª®¢ à §¢¨¢ «áï ¯à®æ¥áá ®¡ê¥¤¨­¥­¨ï ¡ ­ª®¢áª¨å  ªâ¨¢®¢. � ª,
áà¥¤­ïï ¢¥«¨ç¨­   ªâ¨¢®¢ ­  1 ¡ ­ª ¢ ¯¥à¨®¤ á 2000 ¯® 2002 £®¤ë ã¢¥«¨-
ç¨« áì ¢¤¢®¥, ¯à¨ íâ®¬ ª®«¨ç¥áâ¢® ¡ ­ª®¢ á®ªà â¨«®áì «¨èì ­  1,5%.

�¨­¥©­®¥ ®âª«®­¥­¨¥ ®â áà¥¤­¥®âà á«¥¢ëå ¯®ª § â¥«¥© ¯®§¢®«ï¥â áã-
¤¨âì ® â®¬, ª ª ï ¨¬¥­­® £àã¯¯  ¡ ­ª®¢ ¢­®á¨â ¯®¤®¡­ë© ¤¨á¡ « ­á ¢ á®®â-
­®è¥­¨¥ ¬¥¦¤ã à¥­â ¡¥«ì­®áâìî ¨ «¨ª¢¨¤­®áâìî. � â® ¢à¥¬ï ª ª áà¥¤­¥¥
«¨­¥©­®¥ ®âª«®­¥­¨¥ ã¤¥«ì­®£® ¢¥á  «¨ª¢¨¤­ëå  ªâ¨¢®¢ ¤«ï ¡ ­ª®¢ 4 ¨
5 £àã¯¯ §­ ç¨â¥«ì­® ¯à¥¢ëè îâ áà¥¤­¥®âà á«¥¢ë¥ ¯®ª § â¥«¨, §­ ç¥­¨ï
¤«ï ªàã¯­ëå ¡ ­ª®¢ (1 ¨ 2 £àã¯¯ ) ®áâ îâáï ­¨¦¥ áà¥¤­¥®âà á«¥¢ëå,   ¢
2003 £®¤ã â¨¯¨ç­ë© ¡ ­ª-¯à¥¤áâ ¢¨â¥«ì áà¥¤­¥© 3 £àã¯¯ë ¨¬¥¥â ®âà¨æ -
â¥«ì­ë¥ ¯®ª § â¥«¨ ®âª«®­¥­¨ï. � ª¨¬ ®¡à §®¬, ¬®¦­® § ª«îç¨âì, çâ®
ªàã¯­ë¥ ¡ ­ª¨ à¥§ª® ­ à áâ¨«¨ ®¡ê¥¬ë ­¥«¨ª¢¨¤­ëå  ªâ¨¢®¢ §  áç¥â ¯®-
«ãç¥­­ëå ®â £®áã¤ àáâ¢  ¤¥­¥¦­ëå áà¥¤áâ¢.

� ª¦¥ á«¥¤ã¥â ®â¬¥â¨âì, çâ® ª®íää¨æ¨¥­â ¢ à¨ æ¨¨ ã¤¥«ì­®£® ¢¥á 
ªà¥¤¨â®¢ ¤«ï ¡ ­ª®¢ 1 ¨ 3 £àã¯¯ ­¨¦¥ â®£® ¦¥ ¯®ª § â¥«ï ¤«ï ¬¥«ª¨å ¡ ­-
ª®¢ 4 ¨ 5 £àã¯¯. �à¨ íâ®¬ ¯® ¯®ª § â¥«ï¬ «¨­¥©­®£® ®âª«®­¥­¨ï ¬®¦­®
§ ª«îç¨âì, çâ® ­¥ª®â®àë¥ ¬¥«ª¨¥ ¡ ­ª¨ ¤¥©áâ¢¨â¥«ì­® ¯à¥¢®áå®¤ïâ áà¥¤-
­¥®âà á«¥¢ë¥ ¯®ª § â¥«¨ ªà¥¤¨â®¢ ­¨ï, â®£¤  ª ª ªàã¯­ë¥ ¡ ­ª¨ ¢ë¤ îâ
ªà¥¤¨âë ­  áà¥¤­¥®âà á«¥¢®¬ ãà®¢­¥. �à¨ íâ®¬ «¨­¥©­®¥ ®âª«®­¥­¨¥ ª®-
íää¨æ¨¥­â  ¯®ªàëâ¨ï ¤«ï ªàã¯­ëå ¡ ­ª®¢ 1 ¨ 2 £àã¯¯ ­ ¬­®£® ­¨¦¥ áà¥¤-
­¥®âà á«¥¢®£® ãà®¢­ï, çâ® ¯®§¢®«ï¥â á¤¥« âì ¢ë¢®¤ ® â®¬, çâ® ªàã¯­ë¥
ä¨­ ­á®¢ë¥ ãçà¥¦¤¥­¨ï â ª¦¥ ­¥ ­ à é¨¢ îâ ¨ ®¡ê¥¬ë ¢«®¦¥­¨©, â®
¥áâì ®éãé îâ ®áâàãî ­¥å¢ âªã ¤¥­¥¦­ëå ¢«®¦¥­¨©.

�â  á¨âã æ¨ï ¯à®¨áâ¥ª ¥â ­  ä®­¥ ã¢¥«¨ç¥­¨ï ¤®«¨ ¯à®áà®ç¥­­ëå ¯®-
âà¥¡¨â¥«ìáª¨å ªà¥¤¨â®¢ ¢ ¯®àâä¥«ïå ¡ ­ª®¢, ¯à¨ íâ®¬ ¤®«ï ¯à®áà®ç¥­-
­ëå ¯®âà¥¡ªà¥¤¨â®¢ ã¦¥ ¯à¥¢ëá¨«  ¤®¯ãáâ¨¬ë© ãà®¢¥­ì, â® ¥áâì ¡ ­ª¨
¢ë­ã¦¤¥­ë ¯®¢ëè âì íää¥ªâ¨¢­ë¥ áâ ¢ª¨ ¯® ¯®âà¥¡ªà¥¤¨â®¢ ­¨î ¤«ï
â®£®, çâ®¡ë ®ªã¯¨âì ã¡ëâª¨ ¯® ­¥¢®§¢à é¥­­ë¬ ááã¤ ¬. � ª ¬ë ã¦¥ § -
¬¥â¨«¨, ªàã¯­ë¥ ¡ ­ª¨ áà¥¤­¥© £àã¯¯ë ­¥ ¯à¥¤¯à¨­¨¬ îâ ­¨ª ª¨å ãá¨«¨©
¤«ï â®£®, çâ®¡ë ¯¥à¥«®¬¨âì á¨âã æ¨î á ªà¥¤¨â®¢ ­¨¥¬. �à®¢¥¤¥­¨¥ ¯ã¡-
«¨ç­®£® à §¬¥é¥­¨ï �¡¥à¡ ­ª®¬ ¨ ��� á¢®¨å  ªæ¨© ¨¬¥«® á¢®¥© æ¥«ìî
ã¢¥«¨ç¨âì ¤®«î «¨ª¢¨¤­ëå  ªâ¨¢®¢ íâ¨å ¡ ­ª®¢, â®£¤  ª ª ¡ ­ª¨ ¬¥­ì-
è¥£® à §¬¥à  ­¥ à á¯®« £ îâ ¯®¤®¡­ë¬¨ ¢®§¬®¦­®áâï¬¨.

�á¥ íâ® ¯®§¢®«ï¥â á¤¥« âì ¢ë¢®¤, çâ® à®áá¨©áª ï ¡ ­ª®¢áª ï áä¥à  ¢á¥
¥é¥ ¯à¥¡ë¢ ¥â ¢ á®áâ®ï­¨¨ ªà¨§¨á , ­ ç ¢è¥£®áï ¥é¥ ¢ 1998 £®¤ã. �¥-
á¯®á®¡­®áâì ­ à áâ¨âì «¨ª¢¨¤­®áâì ¡¥§ ãà®­  à¥­â ¡¥«ì­®áâ¨, ­¥¦¥« ­¨¥
ªàã¯­ëå ¡ ­ª®¢ ¯®¤¤¥à¦¨¢ âì ¡ ­ª¨ á ¬¥­ìè¨¬¨  ªâ¨¢ ¬¨ ¨ ä¨­ ­á®¢ ï
¯à®¯ áâì, ¢á¥ è¨à¥ ¯à®áâ¨à îé îáï ¬¥¦¤ã ªàã¯­ë¬¨ (1, 2 ¨ 3 £àã¯¯ë)

4http://www.vedi.ru/m fm/fm030203.htm | ®âç¥â  ­ «¨â¨ç¥áª®£®  £¥­âáâ¢  ý�¥¤¨þ
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¨ ¬¥«ª¨¬¨ (4 ¨ 5 £àã¯¯ë) ¡ ­ª ¬¨, ¯®§¢®«ïîâ á¤¥« âì ¢ë¢®¤, çâ® ­ë­¥è-
­ïï á¨âã æ¨ï ¢ ¡ ­ª®¢áª®© áä¥à¥ áâà ­ë ¢ë§ë¢ ¥â á¥àì¥§­ë¥ ®¯ á¥­¨ï.
�®¤â¢¥à¦¤¥­¨¥¬ íâ¨¬ ®¯ á¥­¨ï¬ ¬®¦¥â á«ã¦¨âì â®â ä ªâ, çâ® ¥¦¥£®¤­®
¢ �®áá¨¨ § ªàë¢ ¥âáï ¡®«¥¥ á®â­¨ ¡ ­ª®¢ (¢ 2006 £®¤ã ¡ë«® § ªàëâ® 114
¡ ­ª®¢)5,   â ª¦¥ ¢á¥ ¢®§à áâ îé ï ¤®«ï ¯à®áà®ç¥­­ëå ªà¥¤¨â®¢ ¢ ¯®àâ-
ä¥«ïå à®áá¨©áª¨å ¡ ­ª®¢. � ¤ «ì­¥©è¥¬ ¬ë ¬®¦¥¬ ­ ¡«î¤ âì ª®­á®«¨-
¤ æ¨î  ªâ¨¢®¢ ¢ ¡ ­ª®¢áª®© á¨áâ¥¬¥ áâà ­ë ¨ ­ à é¨¢ ­¨¥ ¯®ª § â¥«¥©
à¥­â ¡¥«ì­®áâ¨ §  áç¥â ã¬¥­ìè¥­¨ï «¨ª¢¨¤­®áâ¨.

�¤­ ª® à®áâ ç¨á«  á«¨ï­¨© ¨ ¯®£«®é¥­¨© ¡ã¤¥â ¡« £®¯à¨ïâ¥­ ­¥ ¤«ï
¢á¥å ªàã¯­ëå ¡ ­ª®¢. � ¯¥à¢ãî ®ç¥à¥¤ì, ®­ ¡ã¤¥â ¢ë£®¤¥­ ¡ ­ª ¬ á ¢ë-
á®ª®© ¤®«¥© £®áã¤ àáâ¢¥­­®£® ãç áâ¨ï, ª®â®àë¥ §  ¯¥à¨®¤ á 2000 ¯® 2006
£®¤ë ­ à áâ¨«¨ á¢®¨  ªâ¨¢ë ­  50%. � ¨¡®«¥¥ ¨­â¥à¥á¥­ ¯à¨¬¥à á �­¥-
èíª®­®¬¡ ­ª®¬, áã¬¥¢è¨¬ «¨èì §  ®¤¨­ £®¤ ¯à¨¢«¥çì «¨ª¢¨¤­ëå  ªâ¨¢®¢
­  áã¬¬ã ®ª®«® 76 ¬«­. àã¡«¥©. �¯®«­¥ ¢¥à®ïâ­®, íâ¨ ¤¥­ì£¨ ¡ë«¨ ¢ë¤¥-
«¥­ë £®áã¤ àáâ¢®¬, â ª ª ª ý�­¥èíª®­®¬¡ ­ªþ ¡ë« ¢ë¡à ­ �à ¢¨â¥«ìáâ-
¢®¬ �� ¢ ª ç¥áâ¢¥ ¡ §ë ¤«ï á®§¤ ­¨ï � ­ª  à §¢¨â¨ï | £®áã¤ àáâ¢¥­­®©
¡ ­ª®¢áª®© ª®à¯®à æ¨¨, ª®â®à ï ¡ã¤¥â ®áãé¥áâ¢«ïâì à¥ «¨§ æ¨î ªàã¯­ëå
¨­¢¥áâ¨æ¨®­­ëå ¯à®¥ªâ®¢ ¢ à ¬ª å �­¢¥áâ¨æ¨®­­®£® ä®­¤ , á®§¤ ¢ ¥¬®£®
�à ¢¨â¥«ìáâ¢®¬ ��.

� § ª«îç¥­¨¥ á«¥¤ã¥â ®â¬¥â¨âì, çâ® ¡ ­ª®¢áª ï á¨áâ¥¬  �®áá¨¨ ­  ¤ ­-
­ë© ¬®¬¥­â ­ã¦¤ ¥âáï ¢ á¥àì¥§­®¬ ¢¬¥è â¥«ìáâ¢¥ £®áã¤ àáâ¢  á æ¥«ìî
ãà¥£ã«¨à®¢ ­¨ï. �¤­ ª® ®¡ê¥ªâ ¬¨ à¥£ã«¨à®¢ ­¨ï ¤®«¦­ë ¢ëáâã¯ âì,
¯à¥¦¤¥ ¢á¥£®, ªàã¯­ë¥ £®áã¤ àáâ¢¥­­ë¥ ¡ ­ª¨, ­¥ ¦¥« îé¨¥ ¯®¤¤¥à¦¨-
¢ âì ¡ ­ª¨ á ¬ «ë¬¨  ªâ¨¢ ¬¨. � ¯à®â¨¢­®¬ á«ãç ¥, ­¥ ¨áª«îç¥­ ¢ à¨-
 ­â ¤ «ì­¥©è¥£® à §¢¨â¨ï ªà¨§¨á­®© á¨âã æ¨¨, ª®â®àë© ¬®¦¥â ¯à¨¢¥áâ¨
ª ®ª®­ç â¥«ì­®¬ã ª®«« ¯áã ¢á¥© ¡ ­ª®¢áª®© á¨áâ¥¬ë áâà ­ë.

�������������� ������ �����������
������� �������� ������� ������ � �������

�������� ���������� ��������������
����������

�¥«¥§®¢áª¨© �.�., �¥¤®£à¥¥¢  �.�., �¥à¡ ª®¢ �.�.
� à â®¢áª¨© £®áã¤ àáâ¢¥­­ë© ã­¨¢¥àá¨â¥â ¨¬. �.�. �¥à­ëè¥¢áª®£®

410012, £. � à â®¢, ã«. �áâà å ­áª ï, 83
�¥«.: 223800, e-mail: nata-ned@mail.ru

� §¢¨âãî ­ ãªã å à ªâ¥à¨§ã¥â ¬ â¥¬ â¨ç¥áª ï ®¡à ¡®âª  ¬ â¥à¨ « ,
ä®à¬ «¨§ãîé ï ¨ ¯à¨¤ îé ï ¥¥ â¥®à¨ï¬ ­¥®¡å®¤¨¬ãî áâà®©­®áâì ¨ «®-
£¨ç¥áªãî § ¢¥àè¥­­®áâì. � ­ ãç­®© «¨â¥à âãà¥ ¯® ¯¥¤ £®£¨ª¥ ®â¬¥ç ¥âáï,
çâ® ¯¥¤ £®£¨ç¥áª ï ­ ãª  ¤® á¨å ¯®à ®áâ ¥âáï ­  ª ç¥áâ¢¥­­®¬ ãà®¢­¥, çâ®

5�®£« á­® ¤ ­­ë¬ ¯®àâ «  http://www.klerk.ru
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¢ §­ ç¨â¥«ì­®© áâ¥¯¥­¨ á¤¥à¦¨¢ ¥â ¥¥ ¤ «ì­¥©è¥¥ à §¢¨â¨¥ [1]. �¥ í¬-
¯¨à¨ç¥áª ï ç áâì ®âà ¦ ¥â ¤®áâ â®ç­® ®¡è¨à­ë© ¬ â¥à¨ « ­ ¡«î¤¥­¨©
¨ íªá¯¥à¨¬¥­â®¢, çâ® ¤ ¥â ®á­®¢ ­¨¥ ¯à®¢®¤¨âì á¨áâ¥¬ â¨§ æ¨î ­ ãç­®£®
¬ â¥à¨ «  ¨ ¥£® ®¡®¡é¥­¨¥. �®«ìè¨­áâ¢® à ¡®â ¯® ¯¥¤ £®£¨ª¥ ­¥ á®¤¥à¦ â
áâà®£¨å áâ â¨áâ¨ç¥áª¨å ®æ¥­®ª ¯®«ãç¥­­ëå à¥§ã«ìâ â®¢, çâ® ­¥ ¤ ¥â ®á­®-
¢ ­¨© ãâ¢¥à¦¤ âì, çâ® ¯à®¢¥¤¥­­ë¥ ­ ãç­ë¥ ¨áá«¥¤®¢ ­¨ï ¤®áâ®¢¥à­ë ¨
¬®£ãâ ¡ëâì à¥ª®¬¥­¤®¢ ­ë ª ¢­¥¤à¥­¨î ¢ ¯à ªâ¨ªã.

�ª § ­­ë¥ ®¡áâ®ïâ¥«ìáâ¢  ¢ë§ë¢ îâ ­ áâ®ïâ¥«ì­ãî ­¥®¡å®¤¨¬®áâì ¯®-
¨áª  ­®¢ëå á®¢à¥¬¥­­ëå ¬ â¥¬ â¨ç¥áª¨å ¯®¤å®¤®¢ ª ®¯¨á ­¨î ¯¥¤ £®£¨-
ç¥áª¨å ¯à®æ¥áá®¢, å®âï ®­¨ ¨ ª ¦ãâáï ­¥¬¥âà¨ç­ë¬¨. � â¥¬ â¨ª  ¯à¥-
¤®áâ ¢«ï¥â è¨à®ª®¥ ¯®«¥ ¤¥ïâ¥«ì­®áâ¨ ¤«ï  ¤¥ª¢ â­®£® ª®«¨ç¥áâ¢¥­­®£®
¯à¥¤®áâ ¢«¥­¨ï ­¥ª®«¨ç¥áâ¢¥­­®© (­¥ç¨á«®¢®©) ¨­ä®à¬ æ¨¨, ­ ¯à¨¬¥à, ¢
â¥à¬¨­ å â ¡«¨æ á®¯àï¦¥­­®áâ¨ ¯à¨§­ ª®¢.

� ¨¡®«¥¥ à á¯à®áâà ­¥­­ë¬ ¯à¨¥¬®¬ ¯à¥¤¢ à¨â¥«ì­®£®  ­ «¨§  ª â¥-
£®à¨§®¢ ­­ëå ¤ ­­ëå ï¢«ï¥âáï ¢ëç¨á«¥­¨¥ á¢ï§¨ ¬¥¦¤ã ¯à¨§­ ª ¬¨. �
ª ç¥áâ¢¥ ¤àã£®£® ¬¥â®¤   ­ «¨§  ¤ ­­ëå ¬®¦­® à áá¬ âà¨¢ âì ¢­¥¤à¥­¨¥
¢ ¯¥¤ £®£¨ç¥áª¨¥ ¨áá«¥¤®¢ ­¨ï, â ª ­ §ë¢ ¥¬ëå, «®£«¨­¥©­ëå ¬®¤¥«¥©,
ª®â®àë¥ ®á­®¢ ­ë ­  ¯à¥¤áâ ¢«¥­¨¨ à á¯à¥¤¥«¥­¨© á¨áâ¥¬ ¬¨ ý¢ª« ¤®¢þ,
â® ¥áâì íää¥ªâ®¢, ¤ ¢ ¥¬ëå â¥¬¨ ¨«¨ ¨­ë¬¨ ¬­®¦¥áâ¢ ¬¨ ¯à¨§­ ª®¢. �
á¨«ã ª®«¨ç¥áâ¢¥­­®£® å à ªâ¥à  «®£«¨­¥©­ëå ¬®¤¥«¥© ®­¨ ¯®§¢®«ïîâ à¥-
è âì § ¤ ç¨ ª®­áâàã¨à®¢ ­¨ï ä ªâ®à®¢, ­ ¨«ãçè¨¬ ®¡à §®¬ á®®â¢¥âáâ-
¢ãîé¨å ¨áå®¤­ë¬ ¤ ­­ë¬.

� ¤ ç¥© ­ áâ®ïé¥£® ¨áá«¥¤®¢ ­¨ï ï¢¨« áì ¤¥¬®­áâà æ¨ï ¢®§¬®¦­®áâ¨
ãáâ ­®¢«¥­¨ï á¢ï§¨ ¬¥¦¤ã ¤¢ã¬ï ¯à¨§­ ª ¬¨: áâ¥¯¥­ìî ãá¢®¥­¨ï áâã¤¥­-
â ¬¨ ãç¥¡­ëå §­ ­¨© ¯® ¬¥â®¤¨ª¥ ¯à¥¯®¤ ¢ ­¨ï ä¨§¨ª¨ (A, A) ¨ ãà®¢­¥¬
®á¢®¥­¨ï ¨ ¨á¯®«ì§®¢ ­¨ï ¨¬¨ ¢ á¢®¥© à ¡®â¥ ¨­ä®à¬ æ¨®­­ëå â¥å­®«®£¨©
(B, B).

� à¥§ã«ìâ â¥ ¢ £àã¯¯¥ áâã¤¥­â®¢, ¢ª«îç¥­­ëå ¢ ¯¥¤ £®£¨ç¥áª¨© íªá-
¯¥à¨¬¥­â, ¡ë«® ¢ëï¢«¥­®, çâ®: 13 ç¥«®¢¥ª ¨¬¥îâ ¢ëá®ª¨¥ §­ ­¨ï ª ª ¯®
¬¥â®¤¨ª¥ ¯à¥¯®¤ ¢ ­¨ï ä¨§¨ª¨ (A), â ª ¨ ¯® áâ¥¯¥­¨ ®á¢®¥­¨ï ¨ ¨á¯®«ì-
§®¢ ­¨ï ¢ ãç¥¡­®© ¯à ªâ¨ª¥ ¨­ä®à¬ æ¨®­­ëå â¥å­®«®£¨© (B); 12 ç¥«®¢¥ª,
¨¬¥ï ¢ëá®ª¨¥ §­ ­¨© ¯® ¬¥â®¤¨ª¥ ¯à¥¯®¤ ¢ ­¨ï ä¨§¨ª¨ (A), ­¥¤®áâ â®ç­®
ãá¢®¨«¨ ®á®¡¥­­®áâ¨ ¨­ä®à¬ æ¨®­­ëå â¥å­®«®£¨© (B); 7 ç¥«®¢¥ª å®à®è®
¢« ¤¥îâ ­ ¢ëª ¬¨ ¨á¯®«ì§®¢ ­¨ï ¢ á¢®¥© ãç¥¡­®© ¯à ªâ¨ª¥ ¨­ä®à¬ æ¨®­-
­ëå â¥å­®«®£¨© (B), ­® ¯à®ï¢«ïîâ ­¥¢ëá®ª¨¥ §­ ­¨© ¢ ®¡« áâ¨ ¬¥â®¤¨ª¨
¯à¥¯®¤ ¢ ­¨ï ä¨§¨ª¨ (A); 18 ç¥«®¢¥ª ¤¥¬®­áâà¨àãîâ ­¥¤®áâ â®ç­ë© ãà®-
¢¥­ì ¤¢ãå à áá¬ âà¨¢ ¥¬ëå å à ªâ¥à¨áâ¨ª (¯à¨§­ ª®¢) ãá¢®¥­¨ï ãç¥¡­ëå
§­ ­¨© (A,B).

� á®®â¢¥âáâ¢¨¨ á íâ¨¬ â ¡«¨æ  á®¯àï¦¥­­ëå ¯à¨§­ ª®¢ (���) á ïç¥©-
ª ¬¨ a, b, c, d, ¯à¥¤áâ ¢«ï¥âáï ¢ á«¥¤ãîé¥¬ ¢¨¤¥:

��� à §¬¥à­®áâìî 2× 2

�à¨§­ ª¨ B B �á¥£®
A a/13 b/12 (a + b)/25
A c/7 d/18 (c + d)/25

�á¥£® (a + c)/20 (b + d)30 n/50
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� ¯®«ãç¥­­®© ��� à §¬¥à­®áâìî 2× 2 ®ª §ë¢ ¥âáï, çâ®

a >
(a + b)(a + c)

n
,

â.¥. ¤®«ï A áà¥¤¨ B ¡®«ìè¥, ç¥¬ áà¥¤¨ ­¥ B,   á«¥¤®¢ â¥«ì­®, ¯à¨§­ ª¨ A
¨ B ¯®«®¦¨â¥«ì­® á¢ï§ ­ë (¨«¨ ¯à®áâ® á¢ï§ ­ë).

�ëç¨á«¨¬ ª®íää¨æ¨¥­â á¢ï§¨ ¯à¨§­ ª®¢ Q-�« , ®¯à¥¤¥«ï¥¬ë© ¢ëà -
¦¥­¨¥¬: Q = ad− bc

ad + bc
, ¥£® ¤¨á¯¥àá¨î D[Q] = 1

4

[
1−Q2

]2{1
a

+ 1
b

+ 1
c

+ 1
d

}

¨ ­ ©¤¥¬ å à ªâ¥à­ãî ¢¥«¨ç¨­ã Z = Q

D(q)1/2 , ª®â®à ï à á¯à¥¤¥«¥­  ­®à-
¬ «ì­® á ¯ à ¬¥âà ¬¨ 0 ¨ 1 [2]: Q = 0,472, D [Q ] = 0,05, Z = 2,105. �¥àå­ïï
2,5% â®çª  ­®à¬ «ì­®£® § ª®­  à á¯à¥¤¥«¥­¨ï à ¢­  1,96. �ëç¨á«¥­­ ï
áâ â¨áâ¨ª  Z > Zªà., á«¥¤®¢ â¥«ì­®, £¨¯®â¥§  ®¡ ®âáãâáâ¢¨¨ á¢ï§¨ ¬¥¦¤ã A
¨ B á ¢ëá®ª®© áâ¥¯¥­ìî ¤®áâ®¢¥à­®áâ¨ ®â¢¥à£ ¥âáï: ®¡  ¯à¨§­ ª  ãç¥¡­®£®
¯à®æ¥áá  ¢§ ¨¬®á¢ï§ ­ë, â® ¥áâì ¢­¥¤à¥­¨¥ ¢ ãç¥­ë© ¯à®æ¥áá ¨­ä®à¬ æ¨-
®­­ëå â¥å­®«®£¨© á¯®á®¡áâ¢ã¥â ¯®¢ëè¥­¨î áâ¥¯¥­¨ ãá¢®¥­¨ï §­ ­¨© ¯®
¬¥â®¤¨ª¥ ¯à¥¯®¤ ¢ ­¨ï ä¨§¨ª¨.

� § ª«îç¥­¨¥ á«¥¤ã¥â ®â¬¥â¨âì, çâ®  ­ «®£¨ç­ë¥ ¢ë¢®¤ë ¡ë«¨ ¯®«ã-
ç¥­ë ¨ ¯à¨ ¨á¯®«ì§®¢ ­¨¨ ¤àã£¨å ®æ¥­®ª ¬¥à á¢ï§¨: ¯ãâ¥¬ à áç¥â  ª®íä-
ä¨æ¨¥­â  ª®««¨£ æ¨¨ �« ,   â ª¦¥ ª®íää¨æ¨¥­â  �à ¬¥à  V.

�¯¨á®ª «¨â¥à âãàë
1. �®¤« áë© �.�. �¥¤ £®£¨ª : �®¢ë© ªãàá: ¢ 2 ª­. / �.�. �®¤« áë©. { �.: �ã-

¬ ­¨â à. ¨§¤. æ¥­âà ������, 2004.
2. �¥­¤ «« �. �¦., �âî àâ �. �â â¨áâ¨ç¥áª¨¥ ¢ë¢®¤ë ¨ á¢ï§¨ / �¥à. á  ­£«.

{ �.: � ãª , 1976.
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�à ­á¯®àâ­ë¥ § ¤ ç¨ ¢ª«îç îâáï ¢ ­ áâ®ïé¥¥ ¢à¥¬ï ¢ á®áâ ¢ § ¤ ç,
à¥è ¥¬ëå ¯à¨ ®¯â¨¬¨§ æ¨¨ «®£¨áâ¨ç¥áª¨å á¨áâ¥¬. �¥«ìî «®£¨áâ¨ª¨ ï¢-
«ï¥âáï ¤®áâ ¢ª  â®¢ à®¢ ¢ § ¤ ­­®¥ (­ã¦­®¥) ¢à¥¬ï, ¢ âà¥¡ã¥¬®¬ ª®«¨-
ç¥áâ¢¥ ¨ ª ç¥áâ¢¥ ¯à¨ ¬¨­¨¬ «ì­®© áâ®¨¬®áâ¨ ¢á¥£® «®£¨áâ¨ç¥áª®£® ¯à®-
æ¥áá  (§ ªã¯ª¨, âà ­á¯®àâ¨à®¢ª¨, áª« ¤¨à®¢ ­¨ï, ¯à®¨§¢®¤áâ¢  ¨ à á¯à¥-
¤¥«¥­¨ï). �®¢ àë ¢ ¡®«ìè¨­áâ¢¥ á«ãç ¥¢ ¢ «®£¨áâ¨ç¥áª®¬ ¯®â®ª¥ à §-
¤¥«ïîâáï ¯®  áá®àâ¨¬¥­âã (­®¬¥­ª« âãà¥). � ª¨¬ ®¡à §®¬, ¯®ï¢«ïîâáï
âà¨ ¤®¯®«­¨â¥«ì­ëå ãá«®¢¨ï: § ¤ ­­®¥ ¢à¥¬ï ¤®áâ ¢ª¨; § ¤ ­­ ï ­®¬¥­-
ª« âãà  £àã§®¢; ¤¨­ ¬¨ç¥áª ï ¢§ ¨¬®á¢ï§ì á ¯ à ¬¥âà ¬¨ «®£¨áâ¨ç¥áª®£®
¯à®æ¥áá .

�¡®¡é¥­­ãî âà ­á¯®àâ­®-à á¯à¥¤¥«¨â¥«ì­ãî § ¤ çã ¯à¥¤« £ ¥âáï § -
¤ ¢ âì ¢ á«¥¤ãîé¥¬ ¢¨¤¥: | ¯à®¨§¢®¤¨âì ¯« ­¨à®¢ ­¨¥ ¨ ¤¨á¯¥âç¨à®¢ -
­¨¥ ¬ àèàãâ®¢ ¤¨­ ¬¨ç¥áª¨å ®¡ê¥ªâ®¢ ¯® ¢«®¦¥­­ë¬ (á ¯¥â«ï¬¨ ¨ ª®­-
âãà ¬¨) á¥âï¬ á äã­ªæ¨®­ «ì­ë¬¨ ¤¨­ ¬¨ç¥áª¨¬¨ ¢§ ¨¬®§ ¢¨á¨¬®áâï¬¨
¬¥¦¤ã á®áâ®ï­¨ï¬¨ ã§«®¢, ®¡ê¥ªâ®¢ ¨ ¬ àèàãâ ¬¨.

�® íâ®© ¬¥â®¤®«®£¨¨, åà ­ïé¨¥áï ¢ ¡ §¥ ¤ ­­ëå ¬ â¥¬ â¨ç¥áª¨¥ ¯®áâ -
­®¢ª¨ § ¤ ç, ¬®£ãâ ¡ëâì ¯à¥¤áâ ¢«¥­ë ¢ á«¥¤ãîé¨å ¢¨¤ å: | á®¤¥à¦ -
â¥«ì­ëå (®¯¨á â¥«ì­ëå), ¯®­ïâ­ëå ¤«ï ¯®«ì§®¢ â¥«ï; ¬®¤¥«ì­ëå (¢ ¢¨¤¥
ý®¦¨¢è¨å ¬®¤¥«¥©þ), ¤«ï ¨áá«¥¤®¢ ­¨ï, ¯®¨áª  ¨ ¢ë¡®à  ¤«ï ª®­ªà¥â­®©
§ ¤ ç¨ ­ ¨«ãçè¥© ¬ â¥¬ â¨ç¥áª®© ¯®áâ ­®¢ª¨ ¨  «£®à¨â¬ ; íªá¯«ã â æ¨-
®­­ëå ¤«ï à¥ «¨§ æ¨¨ ¯®«ì§®¢ â¥«¥¬ ­  ª®¬¯ìîâ¥à¥.

�à¥®¡à §®¢ ­¨¥ ¢¨¤®¢ ¬ â¥¬ â¨ç¥áª¨å ¯®áâ ­®¢®ª ¬®¤¥«¥© (¨§ ®¤­®£®
¢¨¤  ¢ ¤àã£®©) ¯à®¨§¢®¤¨âáï á ¯®¬®éìî ¨­ä®à¬ æ¨®­­ëå â¥å­®«®£¨© (¨­-
â¥««¥ªâã «ì­®£® ¨­â¥àä¥©á ).

� ¬¥â®¤®«®£¨¨ ¯à¥¤« £ ¥âáï ¨á¯®«ì§®¢ âì á«¥¤ãîé¨¥ à¥¦¨¬ë ¯®áâà®-
¥­¨ï  ­ «¨§  ¨ á¨­â¥§  ¬ â¥¬ â¨ç¥áª¨å ¯®áâ ­®¢®ª ¨  «£®à¨â¬®¢ à¥è¥­¨ï
âà ­á¯®àâ­®-à á¯à¥¤¥«¨â¥«ì­ëå § ¤ ç: |  ¢â®¬ â¨§¨à®¢ ­­ë© ¢ë¡®à ¨§
¡ ­ª  ¤ ­­ëå ¨ ¡ §ë §­ ­¨© (¯® áâàãªâãà¥ ¨áå®¤­ëå ¤ ­­ëå), ¯®¤å®¤ï-
é¨å  «£®à¨â¬®¢ ¨ ¬ â¥¬ â¨ç¥áª¨å ¯®áâ ­®¢®ª;  ¢â®¬ â¨§¨à®¢ ­­ë©, ¨­-
â¥à ªâ¨¢­ë© (¨­â¥£à¨à®¢ ­¨¥ ¢ ¥¤¨­ãî ¯®áâ ­®¢ªã ç áâ­ëå ¯®áâ ­®¢®ª ¨
á®®â¢¥âáâ¢ãîé¨å ¨¬  «£®à¨â¬®¢ á ¯®á«¥¤ãîé¥© ¯à®¢¥àª®© ­  ¬®¤¥«ïå ¨å
 ¤¥ª¢ â­®áâ¨); ýàãç­®©þ à¥¦¨¬ ¯à®¢¥¤¥­¨ï ¨áá«¥¤®¢ ­¨ï á ¯®¬®éìî ¨­-
ä®à¬ æ¨®­­ëå â¥å­®«®£¨© ¨  ¤ ¯â¨à®¢ ­­ëå ¬ â¥¬ â¨ç¥áª¨å ¬¥â®¤®¢ ¨
á ¨á¯®«ì§®¢ ­¨¥¬ ®¯ëâ  à¥è¥­¨ï, ¯®«ãç¥­­®£® ¯à¨ ¯à¥¤« £ ¥¬®© ¬¥â®¤®-
«®£¨¨,   â ª¦¥ ®¯ëâ   ­ «¨§  ¨ ®¡®¡é¥­¨ï ¯à ªâ¨ç¥áª®£® ¯« ­¨à®¢ ­¨ï
¨ ¤¨á¯¥âç¨à®¢ ­¨ï âà ­á¯®àâ­ëå § ¤ ç ­  à §­ëå ä¨à¬ å.

�à¨ à¥è¥­¨¨ ¡®«ìè¨­áâ¢  ¯à ªâ¨ç¥áª¨å âà ­á¯®àâ­®-à á¯à¥¤¥«¨â¥«ì-
­ëå § ¤ ç ¤ ¦¥ ¨§®«¨à®¢ ­­® ®â ¢á¥£® «®£¨áâ¨ç¥áª®£® ¯à®æ¥áá  (­  ®á­®¢¥
¨§¢¥áâ­ëå ¬ â¥¬ â¨ç¥áª¨å ¯®áâ ­®¢®ª á ¯®¬®éìî ¥¤¨­ëå ®¡é¨å ¬¥â®¤®¢
à¥è¥­¨ï, ¢å®¤ïé¨å ¢ á®áâ ¢  «£®à¨â¬®¢ «¨­¥©­®£® ¯à®£à ¬¬¨à®¢ ­¨ï) ­¥
ã¤ ¥âáï ¯®«ãç âì ª®àà¥ªâ­ë¥ à¥§ã«ìâ âë à¥è¥­¨ï. �«ï ¨å ª®¬¯«¥ªá­®£®
ª®àà¥ªâ­®£® à¥è¥­¨ï ¯à¥¤« £ ¥âáï ¯à¨¢«¥ª âì á«¥¤ãîé¨¥ ¨§¢¥áâ­ë¥ ¬ -
â¥¬ â¨ç¥áª¨¥ ¬¥â®¤ë ( «£®à¨â¬ë) à¥è¥­¨ï ¬ â¥¬ â¨ç¥áª¨å § ¤ ç ¯®á«¥
ãâ®ç­¥­¨ï (à áè¨à¥­¨¥) ¨å ¯®áâ ­®¢®ª: à á¯¨á ­¨ï; ª®¬¬¨¢®ï¦¥à ; § -
£àã§ª¨ áã¤­  (àîª§ ª ); ¯®áâà®¥­¨ï ®áâ®¢  £à ä ; à áªà áª¨ £à ä  (¯®-
ªàëâ¨ï £à ä  ¬ àèàãâ ¬¨ ¯¥à¥¢®§®ª); à á¯à¥¤¥«¥­¨ï à¥áãàá®¢; ¯®â®ª®¢
¢ á¥âïå; ¬¨­¨¬¨§ æ¨¨ ¯ãâ¥© ¢ á¥âïå ¨ ¤à.

� ¬¥â®¤®«®£¨¨ ¯à¥¤ãá¬ âà¨¢ ¥âáï ª®¬¡¨­¨à®¢ ­­®¥ ¨á¯®«ì§®¢ ­¨¥
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â¥å­®«®£¨©:  ­ «¨§  ¨ á¨­â¥§  ­®¢ëå ¬ â¥¬ â¨ç¥áª¨å ¯®áâ ­®¢®ª ¨  «-
£®à¨â¬®¢; ¡ §ë §­ ­¨©  ¢â®¬ â¨§¨à®¢ ­­®£® ¯®áâà®¥­¨ï ý®¦¨¢è¨å ¬®¤¥-
«¥©þ; ¯®¨áª  ¯®¤å®¤ïé¨å  ¤ ¯â¨à®¢ ­­ëå ¬ â¥¬ â¨ç¥áª¨å ¯®áâ ­®¢®ª ¨
í¢à¨áâ¨ç¥áª¨å  «£®à¨â¬®¢ ¨§ á¯¥æ¨ «¨§¨à®¢ ­­ëå ¡¨¡«¨®â¥ª ¨ ¤à.

� áá¬ âà¨¢ ¥¬ ï § ¤ ç  ®â­®á¨âáï ª ª« ááã ¬­®£®ªà¨â¥à¨ «ì­ëå § -
¤ ç. �ë¡®à ­ ¨«ãçè¥£® ¯à¨¥¬«¥¬®£® ¢ à¨ ­â  ¯à®¨§¢®¤¨âáï ¯® æ¥«®©
£àã¯¯¥ ®æ¥­®ª (ªà¨â¥à¨¥¢): áâ®¨¬®áâ¨ ¢á¥£® ¯à®æ¥áá ; à á¯à¥¤¥«¥­¨© áâ®¨-
¬®áâ¥© ¯¥à¥¢®§®ª ¯® ¬ àèàãâ ¬; à á¯à¥¤¥«¥­¨¥ ¯¥à¥¢®§®ª ¯® ¬ àèàãâ ¬ á
­¥¯®«­®© § £àã§ª®©; à á¯à¥¤¥«¥­¨¥ ­¥ã¤®¢«¥â¢®à¥­­ëå § ¯à®á®¢ ­  âà ­á-
¯®àâ¨à®¢ªã ¨ ¤à.

�­®¦¥áâ¢® ¤®¯ãáâ¨¬ëå à¥è¥­¨© ­¥¯à¥àë¢­® ¨§¬¥­ï¥âáï, ®âà ¦ ï ¨§-
¬¥­¥­¨¥ ¨áå®¤­ëå ¤ ­­ëå. �à®â¨¢®à¥ç¨ï ­¥ª®â®àëå ®£à ­¨ç¥­¨© ¬®£ãâ
¯à®ï¢«ïâìáï â®«ìª® ¢ ¯à®æ¥áá¥ ¯« ­¨à®¢ ­¨ï,   ­¥ ¢ ¬ â¥¬ â¨ç¥áª®© ¯®-
áâ ­®¢ª¥. �¢â®à ¬¨ ­ ª®¯«¥­ ¡®«ìè®© ¯à ªâ¨ç¥áª¨© ®¯ëâ ¢ à¥ «¨§ æ¨¨
¬ â¥¬ â¨ç¥áª¨å ¯®áâ ­®¢®ª, á®§¤ ­­ëå ­  ®á­®¢¥ ¯à¥¤« £ ¥¬®© ¬¥â®¤®«®-
£¨¨.

�¯¨á®ª «¨â¥à âãàë
1. �¢ ­®¢ �.�. �¥â®¤®«®£¨ï  ­ «¨§  ¨ á¨­â¥§  ¬ â¥¬ â¨ç¥áª¨å ¯®áâ ­®¢®ª ¨

 «£®à¨â¬®¢ à¥è¥­¨ï âà ­á¯®àâ­®-à á¯à¥¤¥«¨â¥«ì­ëå § ¤ ç (¯« ­¨à®¢ ­¨ï ¨
¤¨á¯¥âç¨à®¢ ­¨ï) á ¨á¯®«ì§®¢ ­¨¥¬ ¨­ä®à¬ æ¨®­­ëå â¥å­®«®£¨© ¨  ¤ ¯â¨-
à®¢ ­­ëå ¬ â¥¬ â¨ç¥áª¨å ¬¥â®¤®¢. �âà á«¥¢®© ä®­¤  «£®à¨â¬®¢ ¨ ¯à®£à ¬¬
��, �¢¨¤¥â¥«ìáâ¢® N8964, 2007£.

������������ ������������� ������������
���������� ������������� ���������
� ����������� �� ������ ý����������þ

�������������� ����������

�¢ ­®¢ �.�., �®áâ¨­  �.�.
�®áª®¢áª¨© £®áã¤ àáâ¢¥­­ë© ®âªàëâë© ã­¨¢¥àá¨â¥â

�  ®á­®¢¥  ­ «¨§  â¥­¤¥­æ¨© à §¢¨â¨ï ®¡à §®¢ ­¨ï ¢ ¬¨à¥ [1] ¡ë«¨ ¢ë-
ï¢«¥­ë ¨ ¯à® ­ «¨§¨à®¢ ­ë ¯¥àá¯¥ªâ¨¢­ë¥ ¨­­®¢ æ¨®­­ë¥ â¥å­®«®£¨¨ ¢
®¡à §®¢ ­¨¨ ¨ ¯à¥¤«®¦¥­ë ¤«ï íää¥ªâ¨¢­®© ª®¬¯«¥ªá­®© à¥ «¨§ æ¨¨ [2]
á ¨á¯®«ì§®¢ ­¨¥¬ ª®««¥ªâ¨¢  ¨­ä®à¬ æ¨®­­ëå â¥å­®«®£¨© (���). ���
 ­ «®£¨ç¥­ ª®««¥ªâ¨¢ã ãç¥­ëå, à ¡®â îé¨å ­ ¤ à¥è¥­¨¥¬ ¯à®¡«¥¬­ëå
§ ¤ ç. ��� | (¯®­ïâ¨¥, ¯à¥¤« £ ¥¬®¥  ¢â®à ¬¨) à¥ «¨§ã¥âáï ­  ª®¬¯ìî-
â¥à¥ ¢ ¢¨¤¥ ¨­ä®à¬ æ¨®­­®© ¯« âä®à¬ë [3]. � ®â«¨ç¨¥ ®â ª®««¥ªâ¨¢ 
 «£®à¨â¬®¢ (��) | ¦¥áâª®© ¯à®£à ¬¬­®© á¨áâ¥¬ë, ��� | ¤¨­ ¬¨ç¥áª¨
­ áâà ¨¢ ¥¬ ï á¨áâ¥¬ , ¯®§¢®«ïîé ï ®âà ¡ âë¢ âì ¬ â¥¬ â¨ç¥áª¨¥ ¯®-
áâ ­®¢ª¨ ¨  «£®à¨â¬ë à¥è¥­¨ï ¯à®¡«¥¬­ëå § ¤ ç [3]. �� ¬®¦­® à áá¬ â-
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à¨¢ âì ª ª ¯à¥¤¥« ��� ¤«ï ª®­ªà¥â­®© ¬ â¥¬ â¨ç¥áª®© ¯®áâ ­®¢ª¨. �¢-
â®à ¬¨ ­ ª®¯«¥­ ¯à ªâ¨ç¥áª¨© ®¯ëâ ¯à¨¬¥­¥­¨ï ��� ¤«ï à¥è¥­¨ï ¯à®-
¡«¥¬­ëå § ¤ ç ¨­â¥««¥ªâã «ì­®£® ¯« ­¨à®¢ ­¨ï, ã¯à ¢«¥­¨ï ¢ â¥å­¨ç¥á-
ª¨å, íª®­®¬¨ç¥áª¨å ¨ ®¡à §®¢ â¥«ì­ëå ¯à®æ¥áá å [3,4,5].

� á®áâ ¢ ��� ¢ª«îç îâáï è¨à®ª® ¯à¨¬¥­ï¥¬ë¥ ¨­ä®à¬ æ¨®­­ë¥ â¥å-
­®«®£¨¨ (��) ¨ á¯¥æ¨ «¨§¨à®¢ ­­ë¥ ¯à®£à ¬¬ë. �¥â®¤®«®£¨î ª®¬¯«¥ªá-
­®£® ¯à¨¬¥­¥­¨ï ¨­­®¢ æ¨© ¢ ®¡à §®¢ ­¨¨ ¯à¥¤« £ ¥âáï ®âà ¡ âë¢ âì ­ 
®á­®¢¥ ��� á ãç¥â®¬ ¨­¤¨¢¨¤ã «ì­ëå ®á®¡¥­­®áâ¥© ãç¥¡­ëå § ¢¥¤¥­¨©,
ª®­â¨­£¥­â  ¯à¥¯®¤ ¢ â¥«¥© ¨ ãç é¨åáï, ¤¨­ ¬¨ç¥áª¨å ¬¥¦¯à¥¤¬¥â­ëå
á¢ï§¥©. �� � áâà®©ª  ��� ­  ª®­ªà¥â­®¥ ãç¥¡­®¥ ãçà¥¦¤¥­¨¥ á®¢¬¥áâ­®
á ª®¬¯«¥ªá®¬ ¨­­®¢ æ¨© ¢ ®¡à §®¢ ­¨¨ ¯à®¨§¢®¤¨âáï á ¯®¬®éìî ¯®¤¡®à 
äã­ªæ¨© ¨­ä®à¬ æ¨®­­ëå â¥å­®«®£¨© (��), ¢å®¤ïé¨å ¢ á¨áâ¥¬ã ���.

�¢â®à ¬¨ ­ ª®¯«¥­ ¯à ªâ¨ç¥áª¨© ®¯ëâ ¯à¨¬¥­¥­¨ï ��� ¤«ï à¥è¥­¨ï
¯à®¡«¥¬­ëå § ¤ ç ¨­â¥««¥ªâã «ì­®£® ¯« ­¨à®¢ ­¨ï ¨ ã¯à ¢«¥­¨ï ¢ â¥å-
­¨ç¥áª¨å, íª®­®¬¨ç¥áª¨å ¨ ®¡à §®¢ â¥«ì­ëå ¯à®æ¥áá å [3,4,5].

�¢â®à ¬¨ ¯à®¢®¤¨«¨áì ¨áá«¥¤®¢ ­¨ï ¨  ­ «¨§ á«¥¤ãîé¨å ¨­­®¢ æ¨© ¢
®¡à §®¢ ­¨¨ (à¥§ã«ìâ âë ¨áá«¥¤®¢ ­¨ï ¯à¨¢¥¤¥­ë ¢ [3,4,6,7,8,9]):

{ ãç¥â �� ¯à¨  ¢â®¬ â¨§¨à®¢ ­­®¬ ¯« ­¨à®¢ ­¨¨ ãç¥¡­®£® ¯à®æ¥áá 
[6];

{ ª®¬¯«¥ªá­®¥ ¯à¨¬¥­¥­¨¥ í«¥ªâà®­­ëå ¨ ¯¥ç â­ëå ãç¥¡­ëå ¬ â¥à¨ -
«®¢ [7];

{ ¨­â¥£à¨à®¢ ­­®¥ ¯à¨¬¥­¥­¨¥ ®¡ãç îé¨å, ¨£à®¢ëå, â¥áâ®¢ëå  «£®-
à¨â¬®¢ (¯à®£à ¬¬) [8];

{ ¨­â¥£à æ¨ï §­ ­¨©, ­ ¢ëª®¢ ¨ ã¬¥­¨© áâã¤¥­â®¢ ¤«ï ¨­â¥­á¨ä¨ª -
æ¨¨ ®¡ãç¥­¨ï ¯à¨ ¯®¬®é¨ ¨­ä®à¬ æ¨®­­ëå â¥å­®«®£¨© [4];

{ ý®¡ãç¥­¨¥ ¤¥©áâ¢¨¥¬þ ­  ®á­®¢¥ à¥è¥­¨ï ¯à®¡«¥¬­ëå § ¤ ç ( ­ «®-
£¨ç­® § àã¡¥¦­ë¬ ¬¥â®¤ ¬ ý®¡ãç¥­¨¥ ¤¥©áâ¢¨¥¬þ) [3,4].
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�® �ã¡¥ââ® �.�., ª ç¥áâ¢® ®¡à §®¢ â¥«ì­®© á¨áâ¥¬ë ¥áâì á®¢®ªã¯­®áâì
(á¨áâ¥¬ ) ¥¥ á¢®©áâ¢ (¨«¨ á®¢®ªã¯­®áâì ª ç¥áâ¢ ¥¥ ¯®¤á¨áâ¥¬), ®¯à¥¤¥-
«ïîé¨å ¥¥ ¯à¨á¯®á®¡«¥­­®áâì à¥ «¨§®¢ âì á®æ¨ «ì­ë¥ æ¥«¨ ¢ á®®â¢¥âáâ-
¢¨¨ á ¤®ªâà¨­®© ®¡à §®¢ ­¨ï. �®à¬ «¨§ æ¨ï æ¥«¥© ­  ¯à®ä¥áá¨®­ «ì­®¬
ãà®¢­¥ ®áãé¥áâ¢«ï¥âáï ç¥à¥§ áâ ­¤ àâë ®¡à §®¢ ­¨ï (ª¢ «¨ä¨ª æ¨®­­ë¥
âà¥¡®¢ ­¨ï).

� ª¨¬ ®¡à §®¬, ®á¬ëá«¥­¨¥ ª ç¥áâ¢  ®¡à §®¢ ­¨ï ­  á®¢à¥¬¥­­®¬
ãà®¢­¥ ­¥¢®§¬®¦­® ¡¥§ § ª®­  ®¯¥à¥¦ îé¥£® à §¢¨â¨ï ª ç¥áâ¢  ç¥«®-
¢¥ª , ª ç¥áâ¢  ®¡à §®¢ â¥«ì­ëå á¨áâ¥¬ ¢ ®¡é¥áâ¢¥ ¨ ª ç¥áâ¢  ®¡é¥áâ-
¢¥­­®£® ¨­â¥««¥ªâ .

�¥®à¥â¨ç¥áª¨©  ­ «¨§ à ¡®â ¯® ¯à®¡«¥¬¥ ¨­ä®à¬ â¨§ æ¨¨ ®¡à §®¢ ­¨ï
¯®ª § « è¨à®ª¨¥ ¢®§¬®¦­®áâ¨ ¨ ¯¥àá¯¥ªâ¨¢ë ¨á¯®«ì§®¢ ­¨ï ¨­ä®à¬ æ¨-
®­­ëå â¥å­®«®£¨© ¤«ï ¯®¢ëè¥­¨ï ª ç¥áâ¢ , ª ª á ¬®© ®¡à §®¢ â¥«ì­®©
á¨áâ¥¬ë, â ª ¨ ®¡ãç¥­¨ï ¨ ¢®á¯¨â ­¨ï ãç é¨åáï, á ®¤­®© áâ®à®­ë, ¨ ¯à¥-
¯®¤ ¢ â¥«ìáª®£® á®áâ ¢ , á ¤àã£®© áâ®à®­ë. �® ¯à¨ íâ®¬ á«¥¤ã¥â ãç¨âë-
¢ âì ¬­®£® á¯¥ªâ­®áâì ¯®­ïâ¨ï ª ç¥áâ¢ ,   â ª¦¥ ¨­¢ à¨ ­â­®áâì, ¯à¥¥¬-
áâ¢¥­­®áâì ¨ ¯¥àá¯¥ªâ¨¢­®áâì ¨­ä®à¬ æ¨®­­ëå â¥å­®«®£¨© ¬®­¨â®à¨­£ 
ª ç¥áâ¢  ®¡à §®¢ â¥«ì­ëå á¨áâ¥¬.

�¡®¡é ï ®â¥ç¥áâ¢¥­­ë© ¨ § àã¡¥¦­ë© ®¯ëâ ¯à¨¬¥­¥­¨ï ¨­ä®à¬ æ¨-
®­­ëå â¥å­®«®£¨© ¢ ®¡à §®¢ ­¨¨ ¬ë § ¬¥â¨«¨, çâ® ¢ ¦­® ­  ª ¦¤®¬ íâ ¯¥
¢ë¤¥«¨âì ¨­¢ à¨ ­â­ãî ¨ ¢ à¨ â¨¢­ãî ç áâì ®¡ãç¥­¨ï, à §à ¡®âª¨ ¨ ¯à¨-
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¬¥­¥­¨ï ¨­ä®à¬ æ¨®­­ëå â¥å­®«®£¨©. �â¬¥â¨¬ ¯à¨ íâ®¬, çâ® ª ª ®¡ê¥ªâ
®¡ãç¥­¨ï â ª ¨ á ¬¨ ¨­ä®à¬ æ¨®­­ë¥ â¥å­®«®£¨¨, ¯à¨¬¥­ï¥¬ë¥ ¢ ¯à®-
æ¥áá¥ ®¡ãç¥­¨ï, ï¢«ïîâáï ¤¨­ ¬¨ç¥áª¨¬¨ ®¡ê¥ªâ ¬¨, ¢§ ¨¬®á¢ï§ ­­ë¬¨
¬¥¦¤ã á®¡®©. �¤¥áì ®á®¡ ï à®«ì ®â¢®¤¨âáï ¨­ä®à¬ æ¨®­­ë¬ â¥å­®«®-
£¨ï¬ ª ª áà¥¤áâ¢ã à¥ «¨§ æ¨¨ ¬¥¦¤¨áæ¨¯«¨­ à­ëå á¢ï§¥©, ¯®§¢®«ïîé¨¬
á®§¤ ¢ âì ¢ à¨ â¨¢­ë¥ ¬¥â®¤¨ª¨, à¥ «¨§ãîé¨¥ ¯á¨å®«®£®-¯¥¤ £®£¨ç¥áª®¥
¢®§¤¥©áâ¢¨¥ «®­£¨àãîé¥£® å à ªâ¥à .

�á¥ ¢ëè¥ áª § ­­®¥ ¯®§¢®«ï¥â á¤¥« âì ¢ë¢®¤ ® ­¥¤®áâ â®ç­®© ª®­æ¥¯-
âã «ì­®© à §à ¡®â ­­®áâ¨ ¤¨¤ ªâ¨ç¥áª¨å ®á­®¢ ¨­¢ à¨ ­â­ëå ¯®¤å®¤®¢
ª á®§¤ ­¨î ¨ ¯à¨¬¥­¥­¨î ¨­ä®à¬ æ¨®­­ëå â¥å­®«®£¨© ¢ ãá«®¢¨ïå ¬®­¨-
â®à¨­£  ª ç¥áâ¢  ®¡à §®¢ â¥«ì­ëå á¨áâ¥¬ á ¯®§¨æ¨¨ ¨­â¥£à æ¨¨.

� á®¢à¥¬¥­­ëå à®áá¨©áª¨å ãá«®¢¨ïå âà¥¡ã¥âáï ­¥ ¯à®áâ® á¯¥æ¨ «¨áâ
á ¢ëáè¨¬ ®¡à §®¢ ­¨¥¬,   «¨ç­®áâì ¨­â¥««¥ªâã «ì­® ¨ ¯à®ä¥áá¨®­ «ì­®
à §¢¨â ï, ¯à®£à¥áá¨¢­® ¨ â¢®àç¥áª¨ ¬ëá«ïé ï, ®à¨¥­â¨àãîé ïáï ¢ á«®¦-
­ëå ¯à®¡«¥¬ å, ¯®­¨¬ îé ï ¨ ãç¨âë¢ îé ï § ª®­ë à §¢¨â¨ï ®¡é¥áâ¢ 
¨ ®ªàã¦ îé¥© áà¥¤ë, â® ¥áâì ª®­ªãà¥­â®á¯®á®¡­ ï «¨ç­®áâì. �® ¨ á ¬®
®¡é¥áâ¢® â ª ¦¥ ­¥ ®áâ ¥âáï ­¥¨§¬¥­­ë¬ | ®­® ­¥¯à¥àë¢­® à §¢¨¢ ¥âáï,
  ¯®â®¬ã ¨§¬¥­ïîâáï ¨ âà¥¡®¢ ­¨ï ª ®¡à §®¢ ­¨î, ¢®á¯¨â ­¨î ¨ ®¡ãç¥-
­¨î. � á¢ï§¨ á íâ¨¬ ¢áñ ¡®«¥¥  ªâã «ì­®© áâ ­®¢¨âáï ¯à®¡«¥¬  ª ç¥áâ¢ 
­¥¯à¥àë¢­® à §¢¨¢ îé¨åáï ®¡à §®¢ â¥«ì­ëå á¨áâ¥¬.

�¬¥áâ¥ á â¥¬ ¯à®ï¢«ïîâáï  á¯¥ªâë íâ®© ¯à®¡«¥¬ë, ¢ ª®â®àëå ª ç¥áâ¢®
®¡à §®¢ â¥«ì­ëå á¨áâ¥¬ ­¥®¡å®¤¨¬® à áá¬ âà¨¢ âì á ¯®§¨æ¨© ¨­â¥£à æ¨¨
à §­ëå ¯®¤å®¤®¢. �à¨ç¥¬ ­¥®¡å®¤¨¬  ­¥ ¬¥å ­¨ç¥áª ï,   ­ ãç­® ®¡®á­®-
¢ ­­ ï ¨­â¥£à æ¨ï, ¯à®¢¥à¥­­ ï è¨à®ª®© íªá¯¥à¨¬¥­â «ì­®© ¯à ªâ¨ª®©
­  ®á­®¢¥ ¯à¥¥¬áâ¢¥­­®áâ¨ ¨ ¯¥àá¯¥ªâ¨¢­®áâ¨ ¨­ä®à¬ æ¨®­­ëå â¥å­®«®-
£¨© ¢ ®¡à §®¢ ­¨¨.

�ë¡®à ¨­ä®à¬ æ¨®­­ëå â¥å­®«®£¨© ®¡ãá«®¢«¥­ ¤®áâ â®ç­®© â¥®à¥â¨-
ç¥áª®© ¨ ¯à ªâ¨ç¥áª®© à §à ¡®âª®© ¯à®¡«¥¬ ¨­ä®à¬ â¨§ æ¨¨ ®¡à §®¢ -
­¨ï, ®áãé¥áâ¢«ï¥¬®© ¢ ¯®á«¥¤­¥¥ ¢à¥¬ï á à §«¨ç­ëå ¯®§¨æ¨© (�.�. �« -
à¨­, �.�. �ïã¤¨á, �.�. � è¡¨æ, �.�. �®¡¥àâ ¨ ¤à.). �¬¥áâ¥ á â¥¬ á¨áâ¥¬-
­ë©  ­ «¨§ § ¤ ç ¨ ¯¥àá¯¥ªâ¨¢ à §¢¨â¨ï ®¡à §®¢ ­¨ï ¢ �®áá¨¨ ¯®ª §ë¢ ¥â,
çâ® ®á­®¢­ë¬¨ â¥­¤¥­æ¨ï¬¨ ¢ ¥£® á®¢¥àè¥­áâ¢®¢ ­¨¨ ¡ã¤ãâ: á¨áâ¥¬­ ï ¨­-
â¥£à æ¨ï ¨­ä®à¬ æ¨®­­ëå â¥å­®«®£¨© ¢ ®¡à §®¢ ­¨¨, ¯®¤¤¥à¦¨¢ îé¨å
¯à®æ¥ááë ®¡ãç¥­¨ï, ­ ãç­ëå ¨áá«¥¤®¢ ­¨© ¨ ®à£ ­¨§ æ¨®­­®£® ã¯à ¢«¥-
­¨ï; ¯®áâà®¥­¨¥ ¨ à §¢¨â¨¥ ¥¤¨­®£® ®¡à §®¢ â¥«ì­®£® ¨­ä®à¬ æ¨®­­®£®
¯à®áâà ­áâ¢ , â® ¥áâì § ¤ ç  ª ç¥áâ¢¥­­®£® ¨§¬¥­¥­¨ï ¢ á®áâ®ï­¨¨ ¢á¥©
¨­ä®à¬ æ¨®­­®© áà¥¤ë, ®ªàã¦ îé¥© á¨áâ¥¬ã ®¡à §®¢ ­¨ï, ¯à¥¤áâ ¢«¥-
­¨¥ ­®¢ëå ¢®§¬®¦­®áâ¥© ª ª ¤«ï ãáª®à¥­­®£®, ¯à®£à¥áá¨¢­®£® à §¢¨â¨ï
ª ¦¤®© «¨ç­®áâ¨, â ª ¨ ¤«ï à®áâ  á®¢®ªã¯­®£® ®¡é¥áâ¢¥­­®£® ¨­â¥««¥ªâ ;
®¡é¥¤®áâã¯­®áâì ¨ £ à ­â¨ï ª ç¥áâ¢  ®¡à §®¢ ­¨ï ¤«ï ¢á¥å,   â ª¦¥ ¬­®-
£®®¡à §¨¥, á®§¤ ­¨¥ ãá«®¢¨© ª ç¥áâ¢¥­­®£® ®¡à §®¢ ­¨ï ¤«ï ª ¦¤®£®; äã­-
¤ ¬¥­â «ì­®áâì ¨ £«ã¡¨­  ®¡é¥®¡à §®¢ â¥«ì­ëå (¨­¢ à¨ ­â­ëå) ®á­®¢ ­ -
ç «ì­®£®, ®á­®¢­®£®, ®¡é¥£® áà¥¤­¥£® ¨ ¯à®ä¥áá¨®­ «ì­®£® ®¡à §®¢ ­¨ï á
ãç¥â®¬ ¯à ªâ¨ç¥áª®© ­ ¯à ¢«¥­­®áâ¨ ®¡à §®¢ ­¨ï ¤«ï ¯®«­®æ¥­­®©, ª®­-
ªãà¥­â®á¯®á®¡­®© ¯®¤£®â®¢ª¨ ¯®¤à áâ îé¥£® ¯®ª®«¥­¨ï ª ¦¨§­¨ ¨ âàã¤ã;
 ¤¥ª¢ â­®áâì ®¡à §®¢ ­¨ï, ¥£® á®®â¢¥âáâ¢¨¥ ¯®âà¥¡­®áâï¬ ¨ § ¤ ç ¬ à §-
¢¨â¨ï íª®­®¬¨ª¨, ªã«ìâãàë, ­ ãª¨ ¨ â¥å­®«®£¨© ª ª ¢ ®¡é¥à®áá¨©áª®¬ â ª
¨ ¢ ¬¥¦¤ã­ à®¤­®¬ ª®­â¥ªáâ¥.
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����������� ������-������������
�������� �� ���������� ��� ���������

�«ì¨­ �.�., �ãªìï­®¢  �.�., �®¢¨ª®¢ �.�.
�ï§ ­áª¨© £®áã¤ àáâ¢¥­­ë© à ¤¨®â¥å­¨ç¥áª¨© ã­¨¢¥àá¨â¥â

390005, £. �ï§ ­ì, ã«. � £ à¨­ , ¤. 59/1
�¥«.: 8-(4912)920646 (à.), 8-(4912)324965 (¤.), e-mail:

vm@rgrta.ryazan.ru

�à£ ­¨§ æ¨î ¨ ¬¥â®¤¨ç¥áª®¥ ®¡¥á¯¥ç¥­¨¥ § ­ïâ¨© á® áâã¤¥­â ¬¨ § ®ç-
­®£® ®â¤¥«¥­¨ï ¢á¥£¤  á®¯à®¢®¦¤ ¥â ®¯à¥¤¥«¥­­ ï ­ ¯àï¦¥­­®áâì. �à¥¯®-
¤ ¢ â¥«¨ ­¥ «î¡ïâ à ¡®â âì á íâ®© ª â¥£®à¨¥© ®¡ãç ¥¬ëå ¯® ¬­®£¨¬ ¯à¨-
ç¨­ ¬. �â® ¨ ­¥ã¤®¡­ë© £à ä¨ª § ­ïâ¨© ¤®¯®«­¨â¥«ì­® ª ®á­®¢­®© á¥âª¥
ç á®¢ ¨ ­¥®¡å®¤¨¬®áâì §  16{25 ç á®¢  ã¤¨â®à­®£® ¢à¥¬¥­¨ ý¯à®ç¨â âìþ
á¥¬¥áâà®¢ë© ªãàá ¨ ¯à¨ íâ®¬ ¥é¥ ­ ãç¨âì á«ãè â¥«¥© à¥è âì â¨¯®¢ë¥
§ ¤ ç¨.

�®¨áª ¡®«¥¥ ª®¬ä®àâ­ëå ãá«®¢¨© ®à£ ­¨§ æ¨¨ âàã¤  ¯à¥¯®¤ ¢ â¥«¥©
¨ § ­ïâ¨© áâã¤¥­â®¢ ¯à¨¢¥« á®âàã¤­¨ª®¢ ª ä¥¤àë ¢ëáè¥© ¬ â¥¬ â¨ª¨
¢ã§  ª ¢ë¢®¤ã ® ­¥®¡å®¤¨¬®áâ¨ á®§¤ ­¨ï ãç¥¡­®-¬¥â®¤¨ç¥áª®£® ®¡¥á¯¥-
ç¥­¨ï ¤¨áæ¨¯«¨­ë. �ç¥¡­®-¬¥â®¤¨ç¥áª¨© ª®¬¯«¥ªá (���) á®§¤ ¢ «áï ¢
â¥ç¥­¨¥ âà¥å «¥â. � ­ áâ®ïé¥¥ ¢à¥¬ï ®­ áãé¥áâ¢ã¥â ¢ ¤¢ãå ä®à¬ å: ¢
¢¨¤¥ ª®¬¯«¥ªâ  ¬¥â®¤¨ç¥áª¨å ãª § ­¨© ¨ ãç¥¡­ëå ¯®á®¡¨©, ¨§¤ ­­ëå â¨-
¯®£à äáª¨¬ á¯®á®¡®¬, ¨ ª®¬¯«¥ªá  ¨§ 8 í«¥ªâà®­­ëå ãç¥¡­¨ª®¢, ¢ª«îç -
îé¨å ¢ á¥¡ï ­ §¢ ­­ë¥ ¨§¤ ­¨ï ¨ ¤®¯®«­¨â¥«ì­® í«¥ªâà®­­ë© ãç¥¡­¨ª |
¯®á®¡¨¥ ¯® èª®«ì­®¬ã ªãàáã ¬ â¥¬ â¨ª¨.

��� ¯®áâà®¥­ ¯® á«¥¤ãîé¥© áå¥¬¥. � ¦¤®¬ã á¥¬¥áâàã ®â¢¥ç îâ 2{
3 í«¥ªâà®­­ë¥ ª­¨£¨. � ¯¥à¢®© ¯à¨¢¥¤¥­ë à ¡®ç ï ¨ íª§ ¬¥­ æ¨®­­ ï
¯à®£à ¬¬ë á¥¬¥áâà®¢®£® ªãàá , ª®­âà®«ì­ë¥ à ¡®âë, ¯®¤«¥¦ é¨¥ ¢ë¯®«-
­¥­¨î áâã¤¥­â ¬¨, ¨ ¬¥â®¤¨ç¥áª¨¥ ãª § ­¨ï ª ¢ë¯®«­¥­¨î ª®­âà®«ì­ëå
à ¡®â. �â®à ï,   ¢ ­¥ª®â®àëå á¥¬¥áâà å, ¨ âà¥âìï ª­¨£¨, á®¤¥à¦ â  ¤ ¯â¨-
à®¢ ­­ë© â¥®à¥â¨ç¥áª¨© ªãàá á ¡®«ìè¨¬ ç¨á«®¬ à¥è¥­­ëå â¨¯®¢ëå ¯à¨-
¬¥à®¢ ¨ ¯à¨¬¥à®¢ ¤«ï á ¬®áâ®ïâ¥«ì­®© à ¡®âë.

� á®§¤ ­¨¨ í«¥ªâà®­­®£® ª®¬¯«¥ªá   ªâ¨¢­®¥ ãç áâ¨¥ ¯à¨­¨¬ «¨ áâã-
¤¥­âë 3{5 ªãàá®¢ á¯¥æ¨ «ì­®áâ¨ ý�®¬¯ìîâ¥à­ ï ¡¥§®¯ á­®áâìþ,   â ª¦¥
áâã¤¥­âë § ®ç­®£® ®â¤¥«¥­¨ï, ¨¬¥îé¨¥ ¡®«ìè®© ®¯ëâ à ¡®âë á ª®¬¯ìî-
â¥à­ë¬¨ á¨áâ¥¬ ¬¨. �® ¯à®áì¡¥ ¨¬¥­­® áâã¤¥­â®¢ § ®ç­®£® ®â¤¥«¥­¨ï ¢
á®áâ ¢ ª®¬¯«¥ªá  ¡ë« ¢ª«îç¥­ í«¥ªâà®­­ë© ãç¥¡­¨ª ¯® èª®«ì­®¬ã ªãàáã
¬ â¥¬ â¨ª¨, ª®â®àë© ¡ë« à §à ¡®â ­ à ­¥¥ ¤«ï  ¡¨âãà¨¥­â®¢ �����.
�¥«ì | ¨¬¥âì á¢®¥®¡à §­ë© á¯à ¢®ç­¨ª ¯® í«¥¬¥­â à­®© ¬ â¥¬ â¨ª¥ ¢
á®áâ ¢¥ ãç¥¡­®£® ª®¬¯«¥ªá .

�à¥å«¥â­¨© ®¯ëâ ¨á¯®«ì§®¢ ­¨ï ��� ¢ ãç¥¡­®¬ ¯à®æ¥áá¥ ¯®¤â¢¥à¤¨«
¯à ¢¨«ì­®áâì ¢ë¡à ­­ëå à¥è¥­¨©. �­ ã¤®¡¥­ ¤«ï ¯à¥¯®¤ ¢ â¥«¥© ¢ ãç¥¡-
­®¬ ¯à®æ¥áá¥ ¨ á®§¤ ¥â ­¥®¡å®¤¨¬ë¥ ãá«®¢¨ï ¤«ï ¨§ãç¥­¨ï ¬ â¥¬ â¨ª¨
áâã¤¥­â ¬¨ § ®ç­®£® ®â¤¥«¥­¨ï.
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�«¥ªâà®­­ë¥ ��� ï¢«ïîâáï ç áâìî ®¡è¨à­®© ¯à®£à ¬¬ë ¯® á®§¤ -
­¨î ª®¬¯ìîâ¥à­ëå á¨áâ¥¬, ®¡¥á¯¥ç¨¢ îé¨å ¨§ãç¥­¨¥ à §¤¥«®¢ ý�¨á«¥­-
­ë¥ ¬¥â®¤ëþ, ý�¥â®¤ë ¬ â¥¬ â¨ç¥áª®© ä¨§¨ª¨þ,   â ª¦¥ â¥áâ®¢ëå ª®¬-
¯ìîâ¥à­ëå ¯à®£à ¬¬ ¤«ï ¯à®¬¥¦ãâ®ç­®£® ª®­âà®«ï §­ ­¨© áâã¤¥­â®¢ ¢
á¥¬¥áâà¥. � ­ áâ®ïé¥¥ ¢à¥¬ï ¯®¤£®â®¢«¥­ ¯à®£à ¬¬­ë© ª®¬¯«¥ªá ¤«ï
¢å®¤­®£® ª®­âà®«ï §­ ­¨© áâã¤¥­â®¢ 1-£® ªãàá . �®¬¯«¥ªá ¢ª«îç ¥â ¢
á¥¡ï § ¤ ­¨ï ¤¢ãå ãà®¢­¥©. � ¯¥à¢®© ç áâ¨ 10 ¯à¨¬¥à®¢, â ª ­ §ë¢ ¥¬®£®,
­ã«¥¢®£® ãà®¢­ï ¨ 10{15 ¯à¨¬¥à®¢ áà¥¤­¥© á«®¦­®áâ¨ | ¢® ¢â®à®© ç áâ¨.
� ¦¤ ï ç áâì ®æ¥­¨¢ ¥âáï ­¥§ ¢¨á¨¬®. �¤­®¢à¥¬¥­­® ¢ëç¨á«ï¥âáï áã¬-
¬ à­ë© ¡ ««.

�������������� ������ � ����������
���������� �� ����������� � ��������

������� ����������� �������������
��������� (���)

� àâ è®¢  �.�.
�ã¢ èáª¨© ä¨«¨ « �®áª®¢áª®£®  ¢â®¤®à®¦­®£® ¨­áâ¨âãâ ,

ª ä¥¤à  ¨­ä®à¬ â¨ª¨
�®áá¨ï, 428015, �¥¡®ªá àë, �®áª®¢áª¨© ¯à®á¯¥ªâ, 15

�¥«.: (8352)317279, e-mail: kartashovas@mail.ru

� ¦­®© § ¤ ç¥© á®¢à¥¬¥­­®£® ¢ëáè¥£® ®¡à §®¢ ­¨ï ¢ ãá«®¢¨ïå ¨­ä®à-
¬ â¨§ æ¨¨ ®¡é¥áâ¢  ï¢«ï¥âáï ¯®¤£®â®¢ª  ¢ëá®ª®ª¢ «¨ä¨æ¨à®¢ ­­ëå ¨­-
¦¥­¥à®¢, á¯®á®¡­ëå ¯à¨¬¥­ïâì á®¢à¥¬¥­­ë¥ áà¥¤áâ¢  ¨­ä®à¬ æ¨®­­ëå
â¥å­®«®£¨© ¢ á¢®¥© ¯à®ä¥áá¨®­ «ì­®© ¤¥ïâ¥«ì­®áâ¨. � á¢ï§¨ á íâ¨¬, ¢®§-
à áâ ¥â §­ ç¨¬®áâì ¨­ä®à¬ æ¨®­­®© ¯®¤£®â®¢ª¨ áâã¤¥­â®¢ â¥å­¨ç¥áª¨å
¢ã§®¢.

�®¤ ¨­ä®à¬ æ¨®­­®© ¯®¤£®â®¢ª®© ¯®­¨¬ ¥âáï ®¡ï§ â¥«ì­ ï á®áâ ¢«ï-
îé ï ®¡à §®¢ â¥«ì­®£® ¯à®æ¥áá , ­ ¯à ¢«¥­­ ï ­  ¯®¤£®â®¢ªã á¯¥æ¨ «¨á-
â®¢, á¯®á®¡­ëå íää¥ªâ¨¢­® ¨á¯®«ì§®¢ âì áà¥¤áâ¢  ¨­ä®à¬ â¨§ æ¨¨ ¨ ¨­-
ä®à¬ æ¨®­­ë¥ â¥å­®«®£¨¨ ¤«ï à¥è¥­¨ï ¯à ªâ¨ç¥áª¨å § ¤ ç. �¤­®© ¨§
ä®à¬ ¨­ä®à¬ æ¨®­­®© ¯®¤£®â®¢ª¨ áâã¤¥­â®¢ ï¢«ï¥âáï ¯à®¢¥¤¥­¨¥ « ¡®à -
â®à­ëå à ¡®â. �á­®¢­®© æ¥«ìî íâ®© ä®à¬ë ®¡ãç¥­¨ï ï¢«ï¥âáï ¯à¨¬¥­¥­¨¥
¨ § ªà¥¯«¥­¨¥ ¯®«ãç¥­­ëå §­ ­¨©, ¢ëà ¡®âª  ¯à ªâ¨ç¥áª¨å ã¬¥­¨© ¨ ­ -
¢ëª®¢, ¯à¥¢à é¥­¨¥ ¯®«ãç¥­­ëå §­ ­¨© ¢ áà¥¤áâ¢® ¤«ï à¥è¥­¨ï ãç¥¡­ëå
¨ ¯à ªâ¨ç¥áª¨å § ¤ ç [1].

�®¢®àï ® ¯à®¡«¥¬¥ ®¡ãç¥­¨ï ¯à¥¤¬¥âã ý�­ä®à¬ â¨ª þ ¢ ¢ã§¥, ­¥®¡-
å®¤¨¬®, ¯à¥¦¤¥ ¢á¥£®, ®â¬¥â¨âì ®£à®¬­ë© à §àë¢ ¢ §­ ­¨ïå ¨ ã¬¥­¨ïå ã
áâã¤¥­â®¢, ª®â®àë© ª ª ­¨ ¢ ®¤­®© ¤¨áæ¨¯«¨­¥ ¯à®ï¢«ï¥âáï ­ ¨¡®«¥¥ ïàª®.

� à¥§ã«ìâ â¥ â ª®£® à §àë¢  ¢ §­ ­¨ïå ¨ ã¬¥­¨ïå ã áâã¤¥­â®¢ áâ ­®-
¢¨âáï ¯à ªâ¨ç¥áª¨ ­¥¢®§¬®¦­ë¬ à ¡®â âì ¯® ýáâ ­¤ àâ­ë¬þ ¯à®£à ¬¬ ¬
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¨§ãç¥­¨ï ¯à¥¤¬¥â  ý�­ä®à¬ â¨ª þ. �á®¡¥­­® ­ £«ï¤­® íâ® ¯à®ï¢«ï¥âáï
á® áâã¤¥­â ¬¨ ¯¥à¢®£® ªãàá , ¯®áâã¯ îé¨¬¨ ¢ �ã§ë ¨§ ý£«ã¡¨­ª¨þ ¨«¨ ¨§
èª®«, £¤¥ ª ª â ª®¢®© ¯à ªâ¨ç¥áª®© à ¡®âë á ª®¬¯ìîâ¥à ¬¨ ­¥ ¡ë«®[3].

�¤­¨¬ ¨§ á¯®á®¡®¢ ®¯â¨¬¨§ æ¨¨ ¯à®æ¥áá  ®¡ãç¥­¨ï ï¢«ï¥âáï ¤¨ää¥-
à¥­æ¨à®¢ ­­ë© ¯®¤å®¤ [2]. �®áâ ¢«ïîé¨¥ ¥£® | íâ®:

1. ¨á¯®«ì§®¢ ­¨¥ â¥áâ®¢;
2. à §­®ãà®¢­¥¢ë¥ « ¡®à â®à­®-¯à ªâ¨ç¥áª¨¥ § ¤ ­¨ï;
3. á ¬®áâ®ïâ¥«ì­ ï à ¡®â  áâã¤¥­â®¢.

�áâ ­®¢¨¬áï ­  2 ¯ã­ªâ¥ íâ®£® ¯à®æ¥áá . �å¥¬  â ª¨å § ­ïâ¨© ¡ë« 
¯à¥¤áâ ¢«¥­   ¢â®à®¬ ¢ áâ âì¥ [3]. �¥©ç á å®ç¥âáï ®áâ ­®¢¨âìáï ¡®«¥¥ ¯®¤-
à®¡­® ­  ¯à ªâ¨ç¥áª®© á®áâ ¢«ïîé¥© § ­ïâ¨ï. �à¨¬¥à®¬ ¬®¦¥â á«ã¦¨âì
¢ë¯ãé¥­­®¥  ¢â®à®¬ ãç¥¡­®-¬¥â®¤¨ç¥áª®¥ ¯®á®¡¨¥ ¤«ï § ­ïâ¨© ¯® WORD.

�¥â®¤¨çª  ¯®áâà®¥­  ¯® áå¥¬¥: ®â ¯à®áâ®£® ª á«®¦­®¬ã. �à¨¢®¤¨âáï 8
§ ­ïâ¨© ¤«ï áâã¤¥­â®¢  ¢â®¬®¡¨«¨áâ®¢. �®â á®¤¥à¦ ­¨¥:

� ­ïâ¨¥ ü1. �¥¬ : � ¡®â  á â¥ªáâ®¬. �®à¬ â¨à®¢ ­¨¥  ¡§ æ¥¢. � -
áâà®©ª  ¯®«ì§®¢ â¥«ìáª®£® ¨­â¥àä¥©á . �¢®¤ á¯¥æ¨ «ì­ëå á¨¬¢®«®¢.

� ­ïâ¨¥ ü2. �¥¬ : �®à¬ â¨à®¢ ­¨¥ â ¡«¨æ ¢ â¥ªáâ®¢®¬ ¯à®æ¥áá®à¥
WORD.

� ­ïâ¨¥ ü3. �¥¬ : �®§¤ ­¨¥ á«®¦­ëå â ¡«¨æ ¬¥â®¤®¬ à¨á®¢ ­¨ï.
� ­ïâ¨¥ ü4. �¥¬ : � §¬¥é¥­¨¥ £à ä¨ª¨ ¢ ¤®ªã¬¥­â¥.
� ­ïâ¨¥ ü5. �¥¬ : �®§¤ ­¨¥ ä®à¬ã«. �¥¤ ªâ®à ä®à¬ã«.
� ­ïâ¨¥ ü6. �¥¬ : �®§¤ ­¨¥ ¤¨ £à ¬¬ë.
� ­ïâ¨¥ ü7. �¥¬ : �á¯®«ì§®¢ ­¨¥ ¢ â ¡«¨æ¥ ä®à¬ã«.
� ­ïâ¨¥ ü8. �¥¬ : �®¤£®â®¢ª  áâàãªâãà¨à®¢ ­­ëå ¤®ªã¬¥­â®¢.
�«¥¤ã¥â ®â¬¥â¨âì, çâ® ¯® ª ¦¤®© â¥¬¥ ¯à¨¬¥­ï¥âáï á¨áâ¥¬  â¥áâ®¢,

ª®â®à ï ¯®¬®£ ¥â áâã¤¥­âã ãá¢®¨âì ¬ â¥à¨ «. � â®¬ã ¦¥, ­  ª ¦¤®¬ § -
­ïâ¨¨ ¥áâì ¢®§¬®¦­®áâì ãá«®¦­¨âì (ã¯à®áâ¨âì) § ¤ ­¨¥, çâ® ¢ ¦­® ¯à¨
¢ëà ¢­¨¢ ­¨¨ §­ ­¨© ¨ ã¬¥­¨© áâã¤¥­â®¢. �¢â®à®¬ à §à ¡®â ­ ª®¬¯«¥ªá
§ ¤ ç ¯® ¨­ä®à¬ â¨ª¥, ®¡¥á¯¥ç¨¢ îé¨© ¢®§¬®¦­®áâì ¨­¤¨¢¨¤ã «ì­®-
¤¨ää¥à¥­æ¨à®¢ ­­®£® ®¡ãç¥­¨ï ªãàáã ¨­ä®à¬ â¨ª¥ â¥å­¨ç¥áª®¬ ¢ã§¥.
�®¬¯«¥ªá, ¢ª«îç ¥â § ¤ ­¨ï à §«¨ç­®£® ãà®¢­ï á«®¦­®áâ¨ ¨ â¥áâë.

�¯¨á®ª «¨â¥à âãàë
1. �¥ª¨­  �.�. �à®¢­¥¢ë© ¯®¤å®¤ ª ¯®áâà®¥­¨î ¯à ªâ¨ªã¬  ¯® ¨­ä®à¬ â¨ª¥ ¢

¯¥¤ £®£¨ç¥áª®¬ ¢ã§¥ // � â¥à¨ «ë ¢á¥à®áá¨©áª®© ­ ãç­®-¯à ªâ¨ç¥áª®© ª®­-
ä¥à¥­æ¨¨ ý�à®¡«¥¬ë ¨­ä®à¬ â¨§ æ¨¨ ®¡à §®¢ ­¨ï: à¥£¨®­ «ì­ë©  á¯¥ªâþ,
�¥¡®ªá àë 2005£. á.147.

2. � ¡ ­áª¨© �.�. �¯â¨¬¨§ æ¨ï ¯à®æ¥áá  ®¡ãç¥­¨ï: �¡é¥¤¨¤ ªâ¨ç¥áª¨©  á¯¥ªâ.
{ �.: �¥¤ £®£¨ª , 1982. { 256á.

3. � àâ è®¢  �.�. � â¥¬ â¨ç¥áª®¥ ¬®¤¥«¨à®¢ ­¨¥: ¯à®¡«¥¬ë ®¡ãç¥­¨ï ¢ á¥«ì-
áª®å®§ï©áâ¢¥­­ëå ¢ã§ å // �§¢¥áâ¨ï �®«£®£à ¤áª®£® £®áã¤ àáâ¢¥­­®£® ¯¥¤ £®-
£¨ç¥áª®£® ã­¨¢¥àá¨â¥â . �¥à¨ï: ¥áâ¥áâ¢¥­­ë¥ ¨ ä¨§¨ª®-¬ â¥¬ â¨ç¥áª¨¥ ­ ãª¨.
ü 6 (24): ���� �§¤-¢® ý�¥à¥¬¥­ þ, 2007. �.45{48.
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������� ���������������� ����������
��������� � ������� ��-���������� �������

���������
� àâã§®¢ �.�.

�¥¡®ªá àáª¨© ª®®¯¥à â¨¢­ë© ¨­áâ¨âãâ
e-mail: kartuzov@coop.chuvashia.ru

�®æ¨ «ì­®-íª®­®¬¨ç¥áª®¥ à §¢¨â¨¥ ®¡é¥áâ¢ , ¨­ä®à¬ æ¨®­­ë¥ ¯à®-
æ¥ááë, ¯à®¨áå®¤ïé¨¥ ¢ ­¥¬, áâ ­®¢«¥­¨¥ ¥¤¨­®© ®¡é¥®¡à §®¢ â¥«ì­®© ¨­-
ä®à¬ æ¨®­­®© áà¥¤ë âà¥¡ãîâ ª ç¥áâ¢¥­­®© ¯®¤£®â®¢ª¨ ¯¥¤ £®£®¢ ¤«ï
ã¯à ¢«¥­¨ï ãç¥¡­ë¬ ¯à®æ¥áá®¬ á ¯®¬®éìî ¨­ä®à¬ æ¨®­­ëå â¥å­®«®£¨©
(��).

�«ï ¨áá«¥¤®¢ ­¨ï íâ¨å ¢®¯à®á®¢ ¯à®¢®¤ïâáï ­ ãç­®-¬¥â®¤¨ç¥áª¨¥ á¥-
¬¨­ àë, £®â®¢ïâáï ªãàáë ¯®¢ëè¥­¨ï ª¢ «¨ä¨ª æ¨¨, ¢ë¯ãé¥­  ¬®­®£à -
ä¨ï [1].

�¥á®¬­¥­­ë¬ ãá«®¢¨¥¬ ¯à®ä¥áá¨®­ «ì­®© ¯®¤£®â®¢ª¨ ¯¥¤ £®£®¢ á«ã-
¦¨â ª®¬¯«¥ªá­ë© ¯®¤å®¤ ª ¢®¯à®á ¬ ¨­ä®à¬ â¨§ æ¨¨ ãç¥¡­®£® § ¢¥¤¥-
­¨ï. �á¥áâ®à®­­¥¥ à áá¬®âà¥­¨¥ ¯à®æ¥áá  ¨­ä®à¬ â¨§ æ¨¨, ¢ë¡®à ¯ã-
â¥©, áà¥¤áâ¢ ¨ ¬¥â®¤®¢ à¥è¥­¨ï ¯à¨¬¥­¥­¨ï ¨­ä®à¬ æ¨®­­ëå â¥å­®«®-
£¨© ¢®®àã¦ ¥â ¯¥¤ £®£  ­¥®¡å®¤¨¬ë¬¨ §­ ­¨ï¬¨ ¢ íâ®© ®¡« áâ¨. �¥®¡-
å®¤¨¬® ®¯à¥¤¥«¨âì ªàã£ § ¤ ç ¯à®ä¥áá¨®­ «ì­®© ¯®¤£®â®¢ª¨ á¯¥æ¨ «¨áâ 
¤«ï ã¯à ¢«¥­¨ï ãç¥¡­ë¬ § ¢¥¤¥­¨¥¬ ­  ®á­®¢¥ ��.

� § ¤ ç¨ ã¯à ¢«¥­¨ï ��-¨­äà áâàãªâãà®© ãç¥¡­®£® § ¢¥¤¥­¨ï ¢å®¤ïâ
¯®áâà®¥­¨¥ «®ª «ì­®© á¥â¨, ¯®¤ª«îç¥­¨¥ ¥¥ ª £«®¡ «ì­®© á¥â¨ �­â¥à­¥â,
®¡á«ã¦¨¢ ­¨¥ ¢ëç¨á«¨â¥«ì­®© â¥å­¨ª¨, ®á­ é¥­¨¥ ¯à®£à ¬¬­ë¬ ®¡¥á¯¥-
ç¥­¨¥¬. �á®¡®¥ ¢­¨¬ ­¨¥ á«¥¤ã¥â ã¤¥«¨âì «¨æ¥­§¨à®¢ ­¨î ¯à®£à ¬¬­®£®
®¡¥á¯¥ç¥­¨ï ­ àï¤ã á ¯à ªâ¨ª®© ¯à¨¬¥­¥­¨ï ®âªàëâ®£® ¡¥á¯« â­®£® ��.

�«ï ª ç¥áâ¢¥­­®© ¨­ä®à¬ â¨§ æ¨¨ àãª®¢®¤¨â¥«î ãç¥¡­®£® § ¢¥¤¥­¨ï
á«¥¤ã¥â ¯à®¢¥áâ¨ ¨­¢¥­â à¨§ æ¨î ª®¬¯ìîâ¥à­®£® ®¡®àã¤®¢ ­¨ï ¨ ¨á¯®«ì-
§ã¥¬®£® ��, à¥è¨âì ¢®¯à®áë «¨æ¥­§¨à®¢ ­¨ï, ¢®á¯¨âë¢ âì ªã«ìâãàã ¨á-
¯®«ì§®¢ ­¨ï «¨æ¥­§¨®­­®£® �� ãç é¨¬¨áï á á ¬®£® ¤¥âáâ¢ , ª®­âà®«¨-
à®¢ âì ¤®áâã¯ ¢ �­â¥à­¥â ¨ ¢ëà ¡®â âì ¬¥â®¤®«®£¨î web-á ©â . � ª®©
æ¥«®áâ­ë© ¯®¤å®¤ ¯®§¢®«¨â àãª®¢®¤¨â¥«î ¡ëâì ¢ ªãàá¥ â¥å­¨ç¥áª¨å, íª®-
­®¬¨ç¥áª¨å, ä¨­ ­á®¢ëå ¨ ¯à ¢®¢ëå ¯à®¡«¥¬ ¨­ä®à¬ â¨§ æ¨¨ ¨ £à ¬®â­®
à¥è âì ¨å.

� à¥§ã«ìâ â¥ ¯à®¢¥¤¥­­®© à ¡®âë ã ¯¥¤ £®£  ä®à¬¨àã¥âáï ¡ §®¢ë© ãà®-
¢¥­ì ¨­ä®à¬ æ¨®­­®© ª®¬¯¥â¥­æ¨¨, ­¥®¡å®¤¨¬ë¥ §­ ­¨ï, ã¬¥­¨ï ¨ ­ -
¢ëª¨ ¤«ï ª®â®àëå ¬®£ãâ ¡ëâì ¯®«ãç¥­ë ª ª ¢ ¯à®æ¥áá¥ ª« áá¨ç¥áª®£®
¢ëáè¥£® ¯¥¤ £®£¨ç¥áª®£® ®¡à §®¢ ­¨ï, â ª ¨ ­  ªãàá å ¯®¢ëè¥­¨ï ª¢ -
«¨ä¨ª æ¨¨.

�¢¥«¨ç¥­¨¥ ¨­ä®à¬ æ¨®­­ëå ¯®â®ª®¢ ¨ ¯®¢ëè¥­¨¥ á«®¦­®áâ¨ ã¯à ¢-
«¥­¨ï ¯à¨¢®¤ïâ ãç¥¡­ë¥ § ¢¥¤¥­¨ï ª ­¥®¡å®¤¨¬®áâ¨ à §à ¡®âª¨ ¨ ¢­¥¤-
à¥­¨ï ª®¬¯«¥ªá­ëå  ¢â®¬ â¨§¨à®¢ ­­ëå ¨­ä®à¬ æ¨®­­ëå á¨áâ¥¬ (���).
�¥§ãá«®¢­®,  ¢â®¬ â¨§ æ¨¨ ¯®¤«¥¦ â ¨¬¥­­® ¯à®æ¥ááë ¤¥ïâ¥«ì­®áâ¨ ãç¥¡-
­®£® § ¢¥¤¥­¨ï,   ­¥ ®â¤¥«ì­ë¥ ¯®¤à §¤¥«¥­¨ï.
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�«ï ¨§ãç¥­¨ï ¬­¥­¨ï á®âàã¤­¨ª®¢ ¨­áâ¨âãâ  ¯à¥¤¢ à¨â¥«ì­® ¡ë«®
¯à®¢¥¤¥­®  ­ª¥â¨à®¢ ­¨¥, ¢  ­ª¥âã ¡ë«¨ ¢ª«îç¥­ë ¢®¯à®áë, ª á îé¨¥áï
 ¢â®¬ â¨§ æ¨¨: ®¡é¨¥ æ¥«¨  ¢â®¬ â¨§ æ¨¨, ¯à®æ¥ááë, ¯®¤«¥¦ é¨¥  ¢â®-
¬ â¨§ æ¨¨, ¢å®¤­ë¥ ¨ ¢ëå®¤­ë¥ ¤ ­­ë¥, ¤®ªã¬¥­âë, ¯®àï¤®ª à §à ¡®âª¨
¬®¤ã«¥©. �®£« á­® à¥§ã«ìâ â ¬  ­ª¥â¨à®¢ ­¨ï ¡ë«¨ ¢ëï¢«¥­ë ¯à®æ¥ááë,
¯®¤«¥¦ é¨¥  ¢â®¬ â¨§ æ¨¨, ¯®áâà®¥­ë ¯®¤à®¡­ë¥ ER ¨ BPM-¤¨ £à ¬¬ë.

�¨áâ¥¬ë ã¯à ¢«¥­¨ï ãç¥¡­ë¬ § ¢¥¤¥­¨¥¬ ¤®«¦­ë à¥è âì § ¤ ç¨
ãç¥â , ¯« ­¨à®¢ ­¨ï, ª®­âà®«ï, ®¡¬¥­  ¨­ä®à¬ æ¨¥©, ¤®ªã¬¥­â®®¡®à®â .
�«îç¥¢ë¬ ä ªâ®à®¬ ¯®áâà®¥­¨ï ��� ï¢«ï¥âáï ¥¤¨­ ï â¥å­¨ç¥áª ï ¯®-
«¨â¨ª , áâ ­¤ àâ¨§ æ¨ï, ã­¨ä¨ª æ¨ï ¨ ¨­â¥£à æ¨ï ª®¬¯®­¥­â®¢ á ®¡ï§ -
â¥«ì­ë¬¨ ¨áá«¥¤®¢ ­¨ï¬¨ ¢ ®¡« áâ¨ ¯®áâà®¥­¨ï ¨­ä®«®£¨ç¥áª¨å ¬®¤¥«¥©
á¨áâ¥¬ë ®¡à §®¢ ­¨ï.

� à¥§ã«ìâ â¥ à §à ¡®âª¨ ¯®áâà®¥­  á¨áâ¥¬ , á®áâ®ïé ï ¨§ á«¥¤ãîé¨å
¬®¤ã«¥©: ý�à¨¥¬­ ï ª®¬¨áá¨ïþ, ý�®­â¨­£¥­âþ, ý� á¯¨á ­¨¥þ, ý�ç¥¡­ë¥
¯« ­ëþ, ý�ç¥â ¯¥¤ £®£¨ç¥áª®© ­ £àã§ª¨þ, ý�­ «¨§ ãá¯¥¢ ¥¬®áâ¨þ. �®-
¤ã«¨ â¥á­® ¨­â¥£à¨à®¢ ­ë ¬¥¦¤ã á®¡®©, ¨á¯®«ì§ãîâ ¥¤¨­ãî ¡ §ã ¤ ­­ëå.
�á¯®«ì§®¢ ­¨¥ ��� ¯®§¢®«ï¥â ®¯¥à â¨¢­® ã¯à ¢«ïâì ãç¥¡­ë¬ ¯à®æ¥áá®¬,
®¡¥á¯¥ç¨¢ âì ¯à¨­ïâ¨¥ íää¥ªâ¨¢­ëå à¥è¥­¨©.

�®á«¥ ¨áá«¥¤®¢ ­¨ï ��� ¯®¤£®â®¢ª¨ ¯à®ä¥áá¨®­ «ì­ëå á¯¥æ¨ «¨áâ®¢
¢ ®¡« áâ¨ ¯¥¤ £®£¨ª¨ ¨ ¯à¨ª« ¤­®© ¨­ä®à¬ â¨ª¨ (010100 | ý� â¥¬ -
â¨ª þ, 080801 | ý�à¨ª« ¤­ ï ¨­ä®à¬ â¨ª  (¯® ®¡« áâï¬)þ ¨ ¤à.), ¢ëï¢-
«¥­ë ¤¨áæ¨¯«¨­ë, ¢ à ¬ª å ª®â®àëå ¢®§¬®¦­  ¯®¤£®â®¢ª  á¯¥æ¨ «¨áâ®¢
ª ��-ã¯à ¢«¥­¨î ãç¥¡­ë¬ ¯à®æ¥áá®¬. �®¤£®â®¢«¥­ë ãç¥¡­ë¥ ¯à®£à ¬¬ë
ªãàá®¢, ¢ë¯ãé¥­ë ãç¥¡­ë¥ ¯®á®¡¨ï (á £à¨ä®¬ ���) [2]. �à®¬¥ â®£®,
à §à ¡ âë¢ îâáï ªãàáë ¯®¢ëè¥­¨ï ª¢ «¨ä¨ª æ¨¨ ¯® á®¢à¥¬¥­­ë¬ ¯¥¤ -
£®£¨ç¥áª¨¬ â¥å­®«®£¨ï¬, ­ ¯à ¢«¥­­ë¬ ­  ¤®áâ¨¦¥­¨¥ £ à ­â¨à®¢ ­­®£®
ª®­¥ç­®£® à¥§ã«ìâ â  á ãç¥â®¬ «¨ç­®áâ­®-ªà¥ â¨¢­®£®  á¯¥ªâ  ¯à®ä¥áá¨-
®­ «ì­®© ¯®¤£®â®¢ª¨ á¯¥æ¨ «¨áâ®¢.
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� 2006 £®¤ã ���¨� ®ª § «áï áà¥¤¨ ¯®¡¥¤¨â¥«¥© ¨§¢¥áâ­®£® ª®­ªãàá 
¨­­®¢ æ¨®­­ëå ®¡à §®¢ â¥«ì­ëå ¯à®£à ¬¬, æ¥«ì ª®â®àëå | á®§¤ ­¨¥ á®-
¢à¥¬¥­­®© ®¡à §®¢ â¥«ì­®© áà¥¤ë. � à¥§ã«ìâ â¥ ã ­ á ¯®ï¢¨«¨áì â ª ­ -
§ë¢ ¥¬ë¥ ý¬ã«ìâ¨¬¥¤¨©­ë¥  ã¤¨â®à¨¨þ, ®á­ é¥­­ë¥ ª®¬¯ìîâ¥à ¬¨, ¯à®-
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¥ªâ®à ¬¨, í«¥ªâà®­­ë¬¨ ¤®áª ¬¨, ¢¥¡-ª ¬¥à ¬¨ ¨ ¯à®ç¨¬¨ ¯®«¥§­ë¬¨
ãáâà®©áâ¢ ¬¨. � ¡ë ­¥ ®ª § âìáï ¢ á¨âã æ¨¨ ¨§¢¥áâ­®© £¥à®¨­¨ ¡ á­¨
ý� àâëèª  ¨ ®çª¨þ, ­ ¬ ¯à¨è«®áì áà®ç­®  ¤ ¯â¨à®¢ âìáï ª ­®¢ë¬ ãá«®-
¢¨ï¬. �®­¥ç­®, ¤¢  á¥¬¥áâà  çâ¥­¨ï «¥ªæ¨© ¡¥§ ¬¥«  ¨ âàï¯ª¨ | íâ® ¥é¥
­¥ áà®ª, ­® ¯®ï¢¨«áï ­¥ª¨© ®¯ëâ, ¯®§¢®«ïîé¨© ¢ ¯¥à¢®¬ ¯à¨¡«¨¦¥­¨¨
®æ¥­¨âì, ýçâ® â ª®¥ å®à®è® ¨ çâ® â ª®¥ ¯«®å®þ.

�­ ç «  | á â®çª¨ §à¥­¨ï ¯à¥¯®¤ ¢ â¥«ï.
�®­ïâ­®, çâ® ¯®¤£®â®¢ª  í«¥ªâà®­­®£® ªãàá  «¥ªæ¨© § ­¨¬ ¥â ª®«®á-

á «ì­®¥ ¢à¥¬ï. � ¯à¨ íâ®¬ ¥áâì á®¬­¥­¨ï ¢ â®¬, çâ® ¯®¤£®â®¢«¥­­ë© ¬ -
â¥à¨ « ¬®¦¥â ¡ëâì ®¤¨­ ª ®¤­®¬ã ¨á¯®«ì§®¢ ­ ¤àã£¨¬ «¥ªâ®à®¬. � â®
âà ¤¨æ¨®­­ë© ¯à®æ¥áá çâ¥­¨ï «¥ªæ¨¨ ¯à¨­æ¨¯¨ «ì­® ¬¥­ï¥âáï. � â¥-
à¨ «, ¯®¬¥é¥­­ë© ­  á« ©¤ë, ¯à¨®¡à¥â ¥â ­¥ªãî áâàãªâãàã. �ää¥ªâë
 ­¨¬ æ¨¨ ¯®§¢®«ïîâ ¢ë¢®¤¨âì ­  íªà ­ ¨­ä®à¬ æ¨î ­¥®¡å®¤¨¬ë¬¨ ª¢ ­-
â ¬¨. �¤®¡­® ¤¥¬®­áâà¨à®¢ âì á«®¦­ë© £à ä¨ç¥áª¨© ¬ â¥à¨ «. � ç áâ-
­®áâ¨, ¨¬¥¥âáï ¢®§¬®¦­®áâì à¨á®¢ âì ª àâ¨­ª¨ ¢ à¥¦¨¬¥ à¥ «ì­®£® ¢à¥-
¬¥­¨. �®ï¢¨« áì ¢®§¬®¦­®áâì ¨á¯®«ì§®¢ âì ¨áâ®à¨ç¥áª¨© ¬ â¥à¨ «, ¢ â®¬
ç¨á«¥, ¤¥¬®­áâà¨à®¢ âì ¯®àâà¥âë ãç¥­ëå,  ¢â®à®¢ ¨§¢¥áâ­ëå â¥®à¥¬, çâ®
á ¨­â¥à¥á®¬ ¢®á¯à¨­¨¬ ¥âáï áâã¤¥­â ¬¨. �¤­ ª® ¤®«¦­  ®áâ ¢ âìáï ¢®§-
¬®¦­®áâì ¨¬¯à®¢¨§ æ¨¨ ¨ à §à¥è¥­¨ï ¢®¯à®á®¢, ¢®§­¨ª îé¨å ¢ ¯à®æ¥áá¥
®¡é¥­¨ï á  ã¤¨â®à¨¥©, á«¥¤®¢ â¥«ì­®, ¡ë«® ¡ë ®è¨¡ª®© «¨ª¢¨¤¨à®¢ âì
¤®áª¨. �à ¢¤ , ¢¬¥áâ® ¯à¨¢ëç­®©  ã¤¨â®à­®© ¤®áª¨ ¬®¦­® ¨á¯®«ì§®¢ âì
¢¥¡-ª ¬¥àã, á ¯®¬®éìî ª®â®à®©, ­ ¯à¨¬¥à, à¥è¥­¨¥ § ¤ ç¨, ª®â®à®¥ ¯à¥-
¯®¤ ¢ â¥«ì § ¯¨áë¢ ¥â ®¡ëç­®© àãçª®© ­  ®¡ëç­®© ¡ã¬ £¥, ¯à®¥ªâ¨àã¥âáï
­  íªà ­.

�¥¯¥àì | á â®çª¨ §à¥­¨ï áâã¤¥­â .
�¯à®á áâã¤¥­â®¢ ¯®ª § «, çâ® ®â­®è¥­¨¥ ª ¬ã«ìâ¨¬¥¤¨©­ë¬ «¥ªæ¨ï¬

­¥®¤­®§­ ç­®. �¥à¢®ªãàá­¨ª¨ ¢®á¯à¨­¨¬ îâ ¨å ª ª ý¤®«¦­®¥þ ¨ ®á®¡®
­¥ ¯à®â¨¢ïâáï â ª¨¬ «¥ªæ¨ï¬. �àã£®¥ ¤¥«® | ¢â®à®© ªãàá. �¤¥áì ¬­¥­¨ï
à §¤¥«¨«¨áì: ­¥ª®â®àë¬ áâã¤¥­â ¬ ®ç¥­ì ­à ¢ïâáï â ª¨¥ «¥ªæ¨¨ | ­  íª-
à ­ ¢ë¢¥¤¥­ë ®á­®¢­ë¥ ¯®­ïâ¨ï, ®¯à¥¤¥«¥­¨ï, ä®à¬ã«¨à®¢ª¨ â¥®à¥¬, ¢áñ
­ ¯¨á ­® ¯®­ïâ­ë¬ ªàã¯­ë¬ èà¨äâ®¬ (¢ ®â«¨ç¨¥ ®â ¨­®£¤  á®¢á¥¬ ­¥¯®-
­ïâ­®£® ¯®ç¥àª  ¯à¥¯®¤ ¢ â¥«ï). �àã£ ï ç áâì áâã¤¥­â®¢ ª â¥£®à¨ç¥áª¨
­¥ ¢®á¯à¨­¨¬ ¥â ­®¢®¢¢¥¤¥­¨¥, ®¡êïá­ïï íâ® â¥¬, çâ® ®­¨ ­¥ ãá¯¥¢ îâ
¯¥à¥¯¨áë¢ âì á íªà ­  ®á­®¢­ë¥ ¯®«®¦¥­¨ï ¨ ®¤­®¢à¥¬¥­­® ¯®­¨¬ âì ¯®-
ïá­¥­¨ï, ®â­®áïé¨¥áï ª â¥ªáâã «¥ªæ¨¨, ®§¢ãç¨¢ ¥¬ë¥ ¯à¥¯®¤ ¢ â¥«¥¬.

�ãé¥áâ¢ã¥â ¥éñ ®¤­® ¬­¥­¨¥, ª®â®à®¥, ¢®®¡é¥ £®¢®àï, ¨¬¯®­¨àã¥â ¨
¯à¥¯®¤ ¢ â¥«î. � à ­¥¥ áâã¤¥­â ¬ ¢ë¤ ñâáï â¥ªáâ «¥ªæ¨¨ (¢ í«¥ªâà®­­®¬
¨«¨ ¯¥ç â­®¬ ¢¨¤¥), á ª®â®àë¬ ®­¨ ¤®«¦­ë ®§­ ª®¬¨âìáï. � ­  «¥ªæ¨¨
¯à¥¯®¤ ¢ â¥«ì ¯®ïá­ï¥â ýâ®­ª¨¥þ ¬®¬¥­âë ¢ ¨§« £ ¥¬®¬ ¬ â¥à¨ «¥, ¯®-
ª §ë¢ ¥â ¯à¨¬¥àë ¨ ®¡à é ¥â ¢­¨¬ ­¨¥ áâã¤¥­â®¢ ­  ¢ ¦­ë¥ § ¬¥ç ­¨ï.
� íâ®¬ á«ãç ¥ ¢à¥¬ï ­¥ ãå®¤¨â ­  ¯¥à¥¯¨áë¢ ­¨¥ «¥ªæ¨¨ á íªà ­  (â¥ªáâ
«¥ªæ¨¨ ã¦¥ ¥áâì), áâã¤¥­âë á«ãè îâ ¨ § ¤ îâ ¢®¯à®áë, ¨¤ñâ ¦¨¢®© ®¡¬¥­
¬­¥­¨ï¬¨, ¨¤ñâ ¦¨¢®¥ ®¡é¥­¨¥ ¬¥¦¤ã ¯à¥¯®¤ ¢ â¥«¥¬ ¨ áâã¤¥­â ¬¨.

�, ­ ª®­¥æ, ®â ¢ëá®ª¨å â¥å­®«®£¨© | ª ­¨§ª¨¬ ¨áâ¨­ ¬.
�«®¡ «ì­ ï ª®¬¯ìîâ¥à¨§ æ¨ï ¯à®æ¥áá  ®¡ãç¥­¨ï | ­¥ ¯ ­ æ¥ï. �®-

à §¤® ¢ ¦­¥¥, ª®£® ¨ ªâ® á®¡¨à ¥âáï ®¡ãç âì. �á®¡¥­­® á¥©ç á, ª®£¤ 
¬ë ª â¨¬áï ¢ ¯à¥á«®¢ãâãî ý¤¥¬®£à ä¨ç¥áªãî ï¬ãþ. � á®¦ «¥­¨î, ¡®«ì-
è¨­áâ¢® ­ è¨å ­ë­¥è­¨å ¯¥à¢®ªãàá­¨ª®¢, ¢ «ãçè¥¬ á«ãç ¥, á¯®á®¡­ë
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¤¥©áâ¢®¢ âì ¯® ¯à¥¤«®¦¥­­ë¬ ¨¬ è ¡«®­ ¬. �® ¢¥¤ì ¯à®æ¥áá ®¡ãç¥­¨ï ¢
¢ã§¥ ¤®«¦¥­ ¡ëâì ­¥ ý¢ª« ¤ë¢ ­¨¥¬þ ¢ ¨å £®«®¢ë ¯®«¥§­®© ¨­ä®à¬ æ¨¨,
  ®¡ãç¥­¨¥¬ ¯®¨áªã ­ã¦­®£® §­ ­¨ï. �«ï à¥è¥­¨ï íâ®© § ¤ ç¨ ¡ë«¨ ¡ë
®ç¥­ì ¯®«¥§­ë ª®¬¯ìîâ¥à­ë¥ â¥å­®«®£¨¨. �® ¤«ï ¨å ãá¯¥è­®£® ¯à¨¬¥­¥-
­¨ï ­ã¦­® ®¡« ¤ âì á®®â¢¥âáâ¢ãîé¨¬ ¨áå®¤­ë¬ ¬ â¥à¨ «®¬.

��������� ������ � ��������� | ������
��������������� ������� ���������

�¨à¨««®¢ �.�.
�®áá¨©áª¨© ä®­¤ äã­¤ ¬¥­â «ì­ëå ¨áá«¥¤®¢ ­¨©

�®áá¨ï, £. �®áª¢ , �¥­¨­áª¨© ¯à®á¯., ¤.32 
e-mail: AcademiaXXI@mail.ru

�®¬¯ìîâ¥à¨§ æ¨ï ãç¥¡­ëå § ¢¥¤¥­¨© ®¡ëç­® ¯à®¨áå®¤¨â ¯®áà¥¤áâ¢®¬
§ ªã¯®ª ¯¥àá®­ «ì­ëå ª®¬¯ìîâ¥à®¢ ¨ à §¬¥é¥­¨¥¬ ¨å ¢ á¯¥æ¨ «¨§¨à®¢ ­-
­ëå ¯®¬¥é¥­¨ïå | ¤¨á¯«¥©­ëå ª« áá å. �£à®¬­ë¥ áà¥¤áâ¢ , § âà ç¥­-
­ë¥ ­  íâ® ­¥ ®¯à ¢¤ «¨ á¥¡ï ¨ ­¥ ¬®£«¨ ®¯à ¢¤ âì. �­¨ ï¢¨«¨áì ¯« â®©
®¡é¥áâ¢  §  ¥£® ­¨§ªãî ª®¬¯ìîâ¥à­ãî £à ¬®â­®áâì ¨ ¤®å®¤®¬ â¥å, ªâ®
íâ® ¨á¯®«ì§ã¥â ¢ æ¥«ïå «¨ç­®£® ®¡®£ é¥­¨ï. �®å®¤ë ®â  ä¥àë, ¯®«ãç¨¢-
è¥© ­ §¢ ­¨¥ ý¯à®¡«¥¬  2000þ, ¢ å®¤¥ ª®â®à®© ¤¥ïâ¥«¨ ®ª®«®ª®¬¯ìîâ¥à-
­®© ¨­¤ãáâà¨¨ ®¡®¡à «¨ ¦¨â¥«¥© ¯« ­¥âë ­  ­¥áª®«ìª® á®â¥­ ¬¨««¨ à¤®¢
¤®«« à®¢ [1], ¬¥àª­ãâ ¯® áà ¢­¥­¨î á ¤®å®¤ ¬¨, ¯®«ãç ¥¬ë¬¨ ®â ýª®¬-
¯ìîâ¥à¨§ æ¨¨þ èª®« ¨ ¢ã§®¢.

�¥àá®­ «ì­ë© ª®¬¯ìîâ¥à | íâ® ª®¬¯®­¥­â à ¡®ç¥£® ¬¥áâ . �ç é¨¥áï
¯®áâ®ï­­ëå à ¡®ç¨å ¬¥áâ ­¥ ¨¬¥îâ, ¯®áª®«ìªã ¯¥à¥å®¤ïâ ¨§  ã¤¨â®à¨¨ ¢
 ã¤¨â®à¨î ¯® ­¥áª®«ìª® à § ¢ ¤¥­ì. �¤­® ¨§ ¤¢ãå | «¨¡® ­ã¦­® § ªà¥-
¯¨âì §  ãç é¨¬¨áï ¯®áâ®ï­­ë¥ à ¡®ç¨¥ ¬¥áâ , «¨¡® ¯à¥¤®áâ ¢¨âì ¨¬ â ª¨¥
ª®¬¯ìîâ¥àë, ª®â®àë¥ ®­¨ ­®á¨«¨ ¡ë ¨§  ã¤¨â®à¨¨ ¢  ã¤¨â®à¨î ¨ ¤®¬®©,
  ¯®â®¬ ®¡à â­®.

�à¥¬ï, ¢ â¥ç¥­¨¥ ª®â®à®£® ­¥®¡å®¤¨¬® ¯à¨¬¥­ïâì ª®¬¯ìîâ¥àë ¢ ®¡ã-
ç¥­¨¨, ¬ «® ¯® áà ¢­¥­¨î á ¢à¥¬¥­¥¬  ã¤¨â®à­ëå ¨ á ¬®áâ®ïâ¥«ì­ëå § -
­ïâ¨©. �®íâ®¬ã ®¡  ¢ëè¥ãª § ­­ëå ¢ à¨ ­â  ª®¬¯ìîâ¥à¨§ æ¨¨ ¬¥â®¤¨-
ç¥áª¨ ­¥®¯à ¢¤ ­ë. �¬¥áâ¥ á â¥¬, ¢ ®¯à¥¤¥«¥­­ëå ¤®§ å ¨á¯®«ì§®¢ ­¨¥
ª®¬¯ìîâ¥à®¢ ­¥®¡å®¤¨¬® ¢ á®¢à¥¬¥­­®¬ ®¡à §®¢ ­¨¨ ®á®¡¥­­® ¯®â®¬ã, çâ®
íâ® ®¡à §®¢ ­¨¥ ¤®«¦­® ¡ëâì  ¤à¥á®¢ ­® ã¦¥ ­¥ ãç é¥¬ãáï,   â ­¤¥¬ã
ýãç é¨©áï + ª®¬¯ìîâ¥àþ [2, 3].

�¥è¥­¨¥ ¯à®¡«¥¬ë ª®¬¯ìîâ¥à¨§ æ¨¨ ¢¨¤¨âáï ¢ ¨á¯®«ì§®¢ ­¨¨ â¥å­®-
«®£¨© ¡¥á¯à®¢®¤­®£® ¤®áâã¯  ª �­â¥à­¥âã ¨§ «î¡ëå ¬¥áâ ãç¥¡­®£® § ¢¥¤¥-
­¨ï ¨ â®£¤ , ª®£¤  íâ® ®¯à ¢¤ ­® ¬¥â®¤¨ª®© ®¡ãç¥­¨ï.

�à¥¤áâ ¢«¥­ ¯à®¥ªâ �®áª®¢áª®£® í­¥à£¥â¨ç¥áª®£® ¨­áâ¨âãâ , ­ ¯à ¢-
«¥­­ë© ­  á®§¤ ­¨¥ ¤«ï áâã¤¥­â®¢ ãá«®¢¨© ¤«ï ¬®¡¨«ì­®£® ¤®áâã¯  ª ª®¬-
¯ìîâ¥à ¬. �ãª®¢®¤¨â¥«¥¬ ¯à®¥ªâ  ï¢«ï¥âáï ¤®ª« ¤ç¨ª.
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­®«®£¨ïå? // �¥¤ £®£¨ç¥áª ï ¨­ä®à¬ â¨ª . 2004. ü 1, á. 35{40.
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�������� ������� ����������
�®­¤à âì¥¢  �.�.

�®áª®¢áª¨© �®áã¤ àáâ¢¥­­ë© �ã¬ ­¨â à­ë© �­¨¢¥àá¨â¥â ¨¬¥­¨
�.�. �®«®å®¢ 

e-mail: kondratevaiv@mail.ru
�ää¥ªâ¨¢­®áâì ¨á¯®«ì§®¢ ­¨ï ¨­ä®à¬ æ¨®­­ëå â¥å­®«®£¨© ¢ ®¡ãç¥-

­¨¨ ã¡¥¤¨â¥«ì­® ¯à®¤¥¬®­áâà¨à®¢ ­  ¬­®£®«¥â­¥© ¯à ªâ¨ª®©. �à¥¤áâ¢ 
ª®¬¯ìîâ¥à­®£® ¬®¤¥«¨à®¢ ­¨ï ¨ ¬ã«ìâ¨¬¥¤¨  ¯®§¢®«ïîâ ­ £«ï¤­® ¤¥¬®­-
áâà¨à®¢ âì ¤®áâ¨¦¥­¨ï ­ ãª¨, ¨å §­ ç¨¬®áâì, íää¥ªâ¨¢­® áâ¨¬ã«¨à®¢ âì
¯®§­ ¢ â¥«ì­ë© ¨­â¥à¥á.

� ¦­®© á®áâ ¢«ïîé¥© ¯®¤£®â®¢ª¨ á®¢à¥¬¥­­®£® á¯¥æ¨ «¨áâ  ¯à ªâ¨-
ç¥áª¨ «î¡®© á¯¥æ¨ «ì­®áâ¨ ï¢«ï¥âáï áâ®å áâ¨ç¥áª ï ªã«ìâãà , á¯®á®¡-
­®áâì ¯à¨­¨¬ âì à¥è¥­¨ï ¢ á¨âã æ¨ïå à¨áª  ¨ ­¥®¯à¥¤¥«¥­­®áâ¨,  ­ «¨§¨-
à®¢ âì ¨ ¨­â¥à¯à¥â¨à®¢ âì §­ ç¨¬ãî ¨­ä®à¬ æ¨î. �â®å áâ¨ç¥áª¨© ª®¬-
¯®­¥­â á ­¥¤ ¢­¥£® ¢à¥¬¥­¨ ¢ª«îç¥­ ¢ âà¥¡®¢ ­¨ï ��� ®¡é¥£® áà¥¤­¥£®
®¡à §®¢ ­¨ï. � íâ®© á¢ï§¨ ®á®¡®¥ ¢­¨¬ ­¨¥ á«¥¤ã¥â ã¤¥«ïâì ä®à¬¨à®¢ -
­¨î ¨ à §¢¨â¨î áâ®å áâ¨ç¥áª®© ªã«ìâãàë ¡ã¤ãé¥£® ãç¨â¥«ï ¬ â¥¬ â¨ª¨.

�®¯à®¢®¦¤¥­¨¥ «¥ªæ¨®­­ëå § ­ïâ¨© ¯® áâ®å áâ¨ª¥ ¤¥¬®­áâà æ¨¥© íªá-
¯¥à¨¬¥­â®¢, á®§¤ ­­ëå á ¯®¬®éìî ¨¬¨â æ¨®­­ëå ¬®¤¥«¥©, §­ ç¨â¥«ì­®
¯®§¢®«ï¥â íª®­®¬¨âì ¢à¥¬ï, ®â¢®¤¨¬®¥ ­  íªá¯¥à¨¬¥­â «ì­ãî ç áâì à -
¡®âë, ®¡«¥£ç ¥â ¨ ã£«ã¡«ï¥â ¯à®­¨ª­®¢¥­¨¥ ¢ áãé­®áâì ¨§« £ ¥¬®£® ¬ â¥-
à¨ « , ¯®§¢®«ï¥â ã¢¨¤¥âì £« ¢­®¥, ®á¢®¡®¦¤ ¥â ®â ®¤­®®¡à §­ëå ¢ëç¨á«¨-
â¥«ì­ëå ®¯¥à æ¨©, ¨ çâ® á ¬®¥ ¢ ¦­®¥, ¯®¢ëè ¥â ãà®¢¥­ì ¨­ä®à¬ æ¨®­-
­®© ªã«ìâãàë ¡ã¤ãé¥£® ¯¥¤ £®£ .

�â®å áâ¨ç¥áª ï ¯®¤£®â®¢ª  ãç¨â¥«ï ¬ â¥¬ â¨ª¨ ­¥ ¤®«¦­  à¥ «¨§®-
¢ë¢ âìáï ¢ ®âàë¢¥ ®â á®¢à¥¬¥­­ëå ª®¬¯ìîâ¥à­ëå â¥å­®«®£¨©. � §«¨ç-
­ë¥ ¯® ®¡ê¥¬ã ¨ ª ç¥áâ¢ã à¥ «¨§®¢ ­­®£® áâ®å áâ¨ç¥áª®£® ª®¬¯®­¥­â , ®¡-
« áâ¨ ¢®§¬®¦­®£® ¯à¨¬¥­¥­¨ï, ¯®«ì§®¢ â¥«ìáª®¬ã ¨­â¥àä¥©áã, æ¥­¥, âà¥-
¡®¢ ­¨ï¬ ª ®¡®àã¤®¢ ­¨î ¨ â.¯., ¬ â¥¬ â¨ç¥áª¨¥ ¯ ª¥âë ®âà ¦ îâ ¬­®-
£®®¡à §¨¥ ¯®âà¥¡­®áâ¥© ®¡à ¡®âª¨ ¤ ­­ëå ¢ à §«¨ç­ëå ®¡« áâïå ç¥«®¢¥-
ç¥áª®© ¤¥ïâ¥«ì­®áâ¨, ¯®§¢®«ïîâ  ¢â®¬ â¨§¨à®¢ âì ¯à®ä¥áá¨®­ «ì­ãî ¤¥-
ïâ¥«ì­®áâì á¯¥æ¨ «¨áâ .

�á­®¢­ãî ç áâì ¨¬¥îé¨åáï áâ â¨áâ¨ç¥áª¨å ¯ ª¥â®¢ á®áâ ¢«ïîâ á¯¥-
æ¨ «¨§¨à®¢ ­­ë¥ ¯ ª¥âë ¨ ¯ ª¥âë ®¡é¥£® ­ §­ ç¥­¨ï. � ª¥âë ®¡é¥£®
­ §­ ç¥­¨ï ®¡« ¤ îâ ã­¨¢¥àá «ì­®áâìî, ¨å ®â«¨ç ¥â ®âáãâáâ¢¨¥ ¯àï¬®©
®à¨¥­â æ¨¨ ­  á¯¥æ¨ä¨ç¥áªãî ¯à¥¤¬¥â­ãî ®¡« áâì ¨ è¨à®ª¨© ¤¨ ¯ §®­
áâ â¨áâ¨ç¥áª¨å ¬¥â®¤®¢. �å æ¥«¥á®®¡à §­® ¯à¨¬¥­ïâì ¢ ãç¥¡­®¬ ¯à®æ¥áá¥
­  ¢á¥å íâ ¯ å ®¡ãç¥­¨ï. �­¨ ¬­®£®äã­ªæ¨®­ «ì­ë ¨ ¯®§¢®«ïîâ ¯®¤¡¨-
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à âì áâ â¨áâ¨ç¥áª¨¥ ¬®¤¥«¨ ¨«¨ ¬¥â®¤ë  ­ «¨§  ¤ ­­ëå. � ­¨¬ ®â­®áïâáï
STADIA, SPSS, STATISTICA, STATGRAPHICS, SAS ¨ ¤à. �¯¥æ¨ «¨§¨-
à®¢ ­­ë¥ ¯ ª¥âë á®¤¥à¦ â ¬¥â®¤ë ¨§ ®¤­®£®-¤¢ãå à §¤¥«®¢ áâ â¨áâ¨ª¨
¨«¨ ¬¥â®¤ë, ¨á¯®«ì§ã¥¬ë¥ ¢ ª®­ªà¥â­®© ¯à¥¤¬¥â­®© ®¡« áâ¨ (ª®­âà®«ì
ª ç¥áâ¢  ¯à®¬ëè«¥­­®© ¯à®¤ãªæ¨¨, à áç¥â áâà å®¢ëå áã¬¬ ¨ â.¤.). � é¥
¢á¥£® ¢áâà¥ç îâáï ¯ ª¥âë ¤«ï  ­ «¨§  ¢à¥¬¥­­ëå àï¤®¢ (­ ¯à¨¬¥à, �¢-
à¨áâ , ��������, �����:�â â�ªá¯¥àâ, Forecast Expert), à¥£à¥áá¨®­-
­®£®, ä ªâ®à­®£®  ­ «¨§  ¨ ª« áâ¥à­®£®  ­ «¨§ ,   â ª¦¥ ¬­®£®¬¥à­®£®
èª «¨à®¢ ­¨ï. �¡ëç­® â ª¨¥ ¯ ª¥âë á®¤¥à¦ â ¢¥áì¬  ¯®«­ë© ­ ¡®à âà -
¤¨æ¨®­­ëå ¬¥â®¤®¢ ¢ á¢®¥© ®¡« áâ¨, ¯à¨¬¥­ïâì ¨å æ¥«¥á®®¡à §­® ¢ â¥å á«ã-
ç ïå, ª®£¤  âà¥¡ã¥âáï á¨áâ¥¬ â¨ç¥áª¨ à¥è âì § ¤ ç¨ ¨§ â®© ®¡« áâ¨, ¤«ï
ª®â®à®© ¯à¥¤­ §­ ç¥­ á¯¥æ¨ «¨§¨à®¢ ­­ë© ¯ ª¥â,   ¢®§¬®¦­®áâ¥© ¯ ª¥â®¢
®¡é¥£® ­ §­ ç¥­¨ï ­¥¤®áâ â®ç­®. �ãé¥áâ¢ãîâ ¥é¥ ­¥¯®«­ë¥ ¯ ª¥âë ®¡-
é¥£® ­ §­ ç¥­¨ï, ®â«¨ç¨â¥«ì­®© ç¥àâ®© ª®â®àëå ï¢«ï¥âáï ®âáãâáâ¢¨¥ ¨«¨
á« ¡ ï ¬¥â®¤¨ç¥áª ï ¯à®à ¡®âª  ¤®ªã¬¥­â æ¨¨. �á¯®«ì§®¢ ­¨¥ ­¥¯®«­ëå
¯ ª¥â®¢ ®¡é¥£® ­ §­ ç¥­¨ï ¢àï¤ «¨ ¬®¦¥â ¡ëâì æ¥«¥á®®¡à §­ë¬ ¢ ®¡ãç¥-
­¨¨. �  íâ® ¨¬¥¥âáï àï¤ ®ç¥¢¨¤­ëå ¯à¨ç¨­: ®£à ­¨ç¥­­®áâì áâ â¨áâ¨ç¥á-
ª¨å ¬¥â®¤®¢, áªã¤­®áâì á¥à¢¨á­ëå ¢®§¬®¦­®áâ¥©, ­¥¤®à ¡®â ­­ë© ¨­â¥à-
ä¥©á. �, ­ ª®­¥æ, ¯à¨ ¢ë¯®«­¥­¨¨ ¯à ªâ¨ç¥áª¨å à ¡®â áâã¤¥­âã ¯®çâ¨
­ ¢¥à­ïª  (¨ áª®à¥¥ ¢á¥£®, ®ç¥­ì ¡ëáâà®) ¯®âà¥¡ãîâáï â¥ ¬¥â®¤ë, ª®â®àë¥
à §à ¡®âç¨ª¨ ­¥ á¬®£«¨ ¢ª«îç¨âì ¢ ¯ ª¥â, ¨ ¤«ï ¢ë¯®«­¥­¨ï ¯®áâ ¢«¥­-
­®© § ¤ ç¨ ¯à¨¤¥âáï áâ®«ª­ãâìáï á® ¬­®¦¥áâ¢®¬ âàã¤­®áâ¥© â¥å­¨ç¥áª®£®
å à ªâ¥à ,   â ª¦¥ ­¥®¯à ¢¤ ­­®© âà â®© ¢à¥¬¥­¨, çâ® ¢ ãá«®¢¨ïå ­¥¡®«ì-
è®£® ª®«¨ç¥áâ¢  ç á®¢, ®â¢®¤¨¬ëå ­  ¤¨áæ¨¯«¨­ã, ­¥¤®¯ãáâ¨¬®.

�«ï â®£®, çâ®¡ë áâ â¨áâ¨ç¥áª¨© ¯ ª¥â ®¡é¥£® ­ §­ ç¥­¨ï ¡ë« ã¤®¡¥­ ¨
íää¥ªâ¨¢¥­, ®­ ¤®«¦¥­ ®â¢¥ç âì á«¥¤ãîé¨¬ âà¥¡®¢ ­¨ï¬: ¡ëâì ã¤®¡­ë¬
¨ ¯à®áâë¬ ¤«ï ¡ëáâà®£® ®á¢®¥­¨ï ¨ ¨á¯®«ì§®¢ ­¨ï, á®¤¥à¦ âì ¤®áâ â®ç­®
¯®«­ë© ­ ¡®à áâ ­¤ àâ­ëå áâ â¨áâ¨ç¥áª¨å ¬¥â®¤®¢ ¨ äã­ªæ¨©, ®â¢¥ç âì
¢ëá®ª¨¬ âà¥¡®¢ ­¨ï¬ ª ¢¢®¤ã, ¯à¥®¡à §®¢ ­¨ï¬, åà ­¥­¨î ¨­ä®à¬ æ¨¨
¨ ª ®¡¬¥­ã á è¨à®ª® à á¯à®áâà ­¥­­ë¬¨ ¢¨¤ ¬¨ ¡ § ¬¨ ¤ ­­ëå (Exel,
dBase ¨ ¤à.), ¨¬¥âì è¨à®ª¨© ­ ¡®à áà¥¤áâ¢ ¤«ï £à ä¨ç¥áª®£® ¯à¥¤áâ ¢«¥-
­¨ï ¤ ­­ëå ¨ à¥§ã«ìâ â®¢ ®¡à ¡®âª¨, ¯à¥¤®áâ ¢«ïâì è¨à®ª¨¥ ¢®§¬®¦­®áâ¨
¢ª«îç¥­¨ï ¢ ®âç¥âë â ¡«¨æ ¨áå®¤­ëå ¤ ­­ëå, £à ä¨ª®¢, ¯à®¬¥¦ãâ®ç­ëå
¨ ®ª®­ç â¥«ì­ëå à¥§ã«ìâ â®¢ ¨áá«¥¤®¢ ­¨© ¨ à¥è¥­¨ï § ¤ ç, ¨¬¥âì ¤®-
áâã¯­ãî ¨­ä®à¬ æ¨î ¤«ï ­ ç¨­ îé¨å ¯®«ì§®¢ â¥«¥©.

���������� ������������
�� �������������� �����������

��� ��������-������������
�®à®â ¥¢  �.�.

�®¢® £ ­áª ï ®¡é¥®¡à §®¢ â¥«ì­ ï áà¥¤­ïï èª®« 
628646, ����-�£à , �¨¦­¥¢ àâ®¢áª¨© à ©®­, £¯. �®¢® £ ­áª,

ã«. 70 «¥â �ªâï¡àï 6 
�¥«.: 89195384416, e-mail: nkorotaeva@mail.ru

�¢«ïïáì âìîâ®à®¬ ¤«ï ãç¨â¥«¥©-¯à¥¤¬¥â­¨ª®¢ �¨¦­¥¢ àâ®¢áª®£® à ©-
®­ , ï à ¡®â î ¯® ¯à®£à ¬¬¥ ¯à®¥ªâ  ý�­ä®à¬ â¨§ æ¨ï á¨áâ¥¬ë ®¡à §®-
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¢ ­¨ïþ (���), à ááç¨â ­­®© ­  à¥ «¨§ æ¨î ¬¥¦èª®«ì­ë¬¨ ¬¥â®¤¨ç¥á-
ª¨¬¨ æ¥­âà ¬¨ (���) ¨ ®¡à §®¢ â¥«ì­ë¬¨ ãçà¥¦¤¥­¨ï¬¨ ¤®¯®«­¨â¥«ì-
­®£® ¯à®ä¥áá¨®­ «ì­®£® ®¡à §®¢ ­¨ï ¨ ¯®¢ëè¥­¨ï ª¢ «¨ä¨ª æ¨¨. �à¨
à §à ¡®âª¥ ¯à®£à ¬¬ë ¡ë«¨ ãçâ¥­ë âà¥¡®¢ ­¨ï � ª®­  �� ý�¡ ®¡à §®¢ -
­¨¨þ, �®áã¤ àáâ¢¥­­ëå ®¡à §®¢ â¥«ì­ëå áâ ­¤ àâ®¢, ¢¥¤®¬áâ¢¥­­ëå ­®à-
¬ â¨¢®¢, à¥£« ¬¥­â¨àãîé¨å ¤®¯®«­¨â¥«ì­®¥ ¯à®ä¥áá¨®­ «ì­®¥ ®¡à §®¢ -
­¨¥ ¨ ¯®¢ëè¥­¨¥ ª¢ «¨ä¨ª æ¨¨ à ¡®â­¨ª®¢ ®¡à §®¢ ­¨ï.

� ®á­®¢ã ¯à®£à ¬¬ë ¯®«®¦¥­ë ¨¤¥¨ ª®¬¯¥â¥­â­®áâ­®£® ¯®¤å®¤ , á ¯®-
§¨æ¨© ª®â®à®£® ¯à®ä¥áá¨®­ «¨§¬ ¯¥¤ £®£  ¬®¦­® à áá¬ âà¨¢ âì ª ª á¨­-
â¥§ ª®¬¯¥â¥­â­®áâ¥©, ¢ª«îç îé¨å ¢ á¥¡ï ¯à¥¤¬¥â­®-¬¥â®¤¨ç¥áªãî,
¯á¨å®«®£®-¯¥¤ £®£¨ç¥áªãî ¨ ��� á®áâ ¢«ïîé¨¥. � ��� ª®¬¯¥â¥­â-
­®áâ¨ ãç¨â¥«ï-¯à¥¤¬¥â­¨ª  ¬®¦­® ¢ë¤¥«¨âì ¤¢   á¯¥ªâ : ¡ §®¢ ï ���-
ª®¬¯¥â¥­â­®áâì ¨ ¯à¥¤¬¥â­®-®à¨¥­â¨à®¢ ­­ ï.

�®¤ ¡ §®¢®© ���-ª®¬¯¥â¥­â­®áâìî ¯®­¨¬ ¥âáï ¨­¢ à¨ ­â §­ ­¨©,
ã¬¥­¨© ¨ ®¯ëâ , ­¥®¡å®¤¨¬ë© ãç¨â¥«î-¯à¥¤¬¥â­¨ªã ¤«ï à¥è¥­¨ï ®¡à §®-
¢ â¥«ì­ëå § ¤ ç, ¯à¥¦¤¥ ¢á¥£®, áà¥¤áâ¢ ¬¨ ��-â¥å­®«®£¨© ®¡é¥£® ­ §­ -
ç¥­¨ï.

�à¥¤¬¥â­®-®à¨¥­â¨à®¢ ­­ ï ���-ª®¬¯¥â¥­â­®áâì ¯à¥¤¯®« £ -
¥â ®á¢®¥­¨¥ á¯¥æ¨ «¨§¨à®¢ ­­ëå â¥å­®«®£¨© ¨ à¥áãàá®¢, à §à ¡®â ­­ëå ¢
á®®â¢¥âáâ¢¨¨ á âà¥¡®¢ ­¨ï¬¨ ª á®¤¥à¦ ­¨î â®£® ¨«¨ ¨­®£® ãç¥¡­®£® ¯à¥¤-
¬¥â , ¨ ä®à¬¨à®¢ ­¨¥ £®â®¢­®áâ¨ ª ¨å ¢­¥¤à¥­¨î ¢ ®¡à §®¢ â¥«ì­ãî ¤¥ï-
â¥«ì­®áâì.

�¡ãç¥­¨¥ ¯® ¤ ­­®© ¯à®£à ¬¬¥ ­ ¯à ¢«¥­®, ¯à¥¦¤¥ ¢á¥£®, ­  ä®à¬¨-
à®¢ ­¨¥ ¡ §®¢®© ���-ª®¬¯¥â¥­â­®áâ¨ ãç¨â¥«¥©-¯à¥¤¬¥â­¨ª®¢.

�®à¬¨à®¢ ­¨¥ ¡ §®¢®© ��� ª®¬¯¥â¥­â­®áâ¨ ¯¥¤ £®£  ­¥ á«¥¤ã¥â ®â®¦-
¤¥áâ¢«ïâì á ýª®¬¯ìîâ¥à­ë¬ ¢á¥®¡ãç¥¬þ ª ª ¨§ãç¥­¨¥¬ á®¡áâ¢¥­­® ���
®¡é¥£® ­ §­ ç¥­¨ï. �®áª®«ìªã ª«îç¥¢ë¬ ¬®¬¥­â®¬ ¥ñ ä®à¬¨à®¢ ­¨ï ï¢-
«ï¥âáï ¨¬¥­­® ®¯ëâ ¤¥ïâ¥«ì­®áâ¨, ®á¢®¥­¨¥ ãç¨â¥«¥¬-¯à¥¤¬¥â­¨ª®¬ ���
®¡é¥£® ­ §­ ç¥­¨ï ¤®«¦­® ®áãé¥áâ¢«ïâìáï ¢ å®¤¥ ¬®¤¥«¨à®¢ ­¨ï ¯®¤£®-
â®¢ª¨ ¤¨¤ ªâ¨ç¥áª¨å áà¥¤áâ¢ ¨ ¯à®¥ªâ¨à®¢ ­¨ï äã­ªæ¨®­ «ì­® ®à¨¥­â¨-
à®¢ ­­ëå ª®¬¯®­¥­â®¢ ®¡à §®¢ â¥«ì­®© ¤¥ïâ¥«ì­®áâ¨.

� â¥à¨ « áâàãªâãà¨à®¢ ­ ¯® ¬®¤ã«ì­®¬ã ¯à¨­æ¨¯ã. � §®¢ë¥ §­ ­¨ï,
ã¬¥­¨ï ¨ ­ ¢ëª¨ ¨á¯®«ì§®¢ ­¨ï áà¥¤áâ¢ ��� ¢ ¯à®ä¥áá¨®­ «ì­®© ¤¥ï-
â¥«ì­®áâ¨ ãç¨â¥«ï-¯à¥¤¬¥â­¨ª  á«ãè â¥«¨ ¤ ­­®© ¯à®£à ¬¬ë ¯à¨®¡à¥-
â îâ ¯à¨ ®á¢®¥­¨¨, ¢ ¯¥à¢ãî ®ç¥à¥¤ì, ¯à®¤ãªâ®¢ ª®¬¯ ­¨¨ Microsoft, ª®-
â®àë¥ ¡ë«¨ ¯®áâ ¢«¥­ë ¢ èª®«ë ¢ å®¤¥ à¥ «¨§ æ¨¨ �¥¤¥à «ì­®© æ¥«¥¢®©
¯à®£à ¬¬ë ý� §¢¨â¨¥ ¥¤¨­®© ®¡à §®¢ â¥«ì­®© ¨­ä®à¬ æ¨®­­®© áà¥¤ëþ.

� å®¤¥ ®à£ ­¨§ æ¨¨ ¯à®æ¥áá  ¯®¢ëè¥­¨ï ª¢ «¨ä¨ª æ¨¨ ãç¨â¥«¥© (¯à¥-
¯®¤ ¢ â¥«¥©) ¨á¯®«ì§ã¥âáï ¢á¥ ¬­®£®®¡à §¨¥ ä®à¬ ¨ ¬¥â®¤®¢ ãç¥¡­®© à -
¡®âë: «¥ªæ¨¨, á¥¬¨­ àë, ¯à ªâ¨ç¥áª¨¥, ¢ â®¬ ç¨á«¥, ¨­¤¨¢¨¤ã «ì­ë¥ § -
­ïâ¨ï, ®§­ ª®¬«¥­¨¥ á ®¯ëâ®¬ ª®««¥£, ®¡áã¦¤¥­¨¥ ¨  ­ «¨§ á¨âã æ¨©, à -
¡®â  ¢ ¬ «ëå £àã¯¯ å, ª®­áã«ìâ æ¨¨. �ç¨âë¢ ï á¯¥æ¨ä¨ªã ¢§à®á«®©  ã¤¨-
â®à¨¨, ä®à¬  ¨§«®¦¥­¨ï ¬ â¥à¨ «  ¯à¥¤®áâ ¢«ï¥â ¢®§¬®¦­®áâì á«ãè â¥-
«ï¬ ¢ å®¤¥ ®¡ãç¥­¨ï ¤¥« âì «®£¨ç¥áª¨¥ ¢ë¢®¤ë,  ¤ ¯â¨à®¢ âì á®¤¥à¦ ­¨¥
ª á®¡áâ¢¥­­®© ¯à ªâ¨ª¥ ¨  ¯à®¡¨à®¢ âì ¯®«ãç¥­­ë¥ ã¬¥­¨ï ¢ ãá«®¢¨ïå
âà¥­¨­£®¢ ¨ ¯à¨ ¢ë¯®«­¥­¨¨ á¯¥æ¨ «ì­ëå ã¯à ¦­¥­¨©.

�à®æ¥áá ®¡ãç¥­¨ï ãç¨â¥«¥© (¯à¥¯®¤ ¢ â¥«¥©) ¯® ­ áâ®ïé¥© ¯à®£à ¬¬¥
§ ¢¥àè ¥âáï ¢ë¯®«­¥­¨¥¬ ¢ë¯ãáª­®© à ¡®âë ¨ ¯®¤â¢¥à¦¤ ¥âáï ¢ë¤ -
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ç¥© ã¤®áâ®¢¥à¥­¨ï ® ¯®¢ëè¥­¨¨ ª¢ «¨ä¨ª æ¨¨ £®áã¤ àáâ¢¥­­®£® ®¡à §æ .
�¤®áâ®¢¥à¥­¨¥ ï¢«ï¥âáï ®á­®¢ ­¨¥¬ ¤«ï ¯®¢ëè¥­¨ï ª¢ «¨ä¨ª æ¨®­­®©
ª â¥£®à¨¨ ¢ å®¤¥  ââ¥áâ æ¨¨ à ¡®â­¨ª®¢ ®¡à §®¢ ­¨ï.

� ­ áâ®ïé¥¥ ¢à¥¬ï ï ®¡ãç¨«  36 ãç¨â¥«¥©-¯à¥¤¬¥â­¨ª®¢ (3 £àã¯¯ë ¯®
12 ç¥«®¢¥ª). �àã¯¯ë ¯® ãà®¢­î ¯®«ì§®¢ â¥«¥© �� ¡ë«¨ à §­®ãà®¢­¥-
¢ë¥, ¯®íâ®¬ã ¡ë«® æ¥«¥á®®¡à §­® ®à£ ­¨§®¢ âì á«ãè â¥«¥© ¢ ¯®¤£àã¯¯ë,
çâ®¡ë ¡®«¥¥ á¨«ì­ë¥ ¯®«ì§®¢ â¥«¨ ®ª §ë¢ «¨ ¯®¬®éì ­ ç¨­ îé¨¬, íâ®
á¯®á®¡áâ¢®¢ «® ¨­â¥­á¨ä¨ª æ¨¨ ®¡ãç¥­¨ï. �®«ìè¨­áâ¢® ¯®«ì§®¢ â¥«¥©
á ¬®ãçª¨ ¨, § ç áâãî, ¢ ¨å §­ ­¨ïå ­¥â á¨áâ¥¬ë, ¯®á«¥ ¯à®à ¡®âª¨ ¢á¥£®
¬ â¥à¨ «  ¨å ã¬¥­¨ï á¨áâ¥¬ â¨§¨àãîâáï.

�§ãç ï à §¤¥« ªãàá  ý�¥â®¤¨ç¥áª¨¥ ®á­®¢ë ¯®¤£®â®¢ª¨ ­ £«ï¤­ëå ¨
¤¨¤ ªâ¨ç¥áª¨å ¬ â¥à¨ «®¢ áà¥¤áâ¢ ¬¨ Microsoft O�ceþ, ï ¤ ¢ «  ¯®­ïâì
á«ãè â¥«ï¬, çâ® ª ¦¤ë© ãç¨â¥«ì-¯à¥¤¬¥â­¨ª ¤«ï ®¡«¥£ç¥­¨ï á¢®¥© ¯à®-
¨§¢®¤áâ¢¥­­®© ¤¥ïâ¥«ì­®áâ¨ ¤®«¦¥­ ¨¬¥âì ¯à¥¤áâ ¢«¥­¨¥ ® ª®¬¯ìîâ¥à­ëå
¯à®£à ¬¬ å, ­¥®¡å®¤¨¬ëå ¤«ï ¯®¤£®â®¢ª¨ ¬ â¥à¨ «®¢ ª ãà®ª ¬. �à®á¨« 
á«ãè â¥«¥© á ¬¨å áä®à¬ã«¨à®¢ âì ®á­®¢­ë¥ § ¤ ç¨, ª®â®àë¥ ­¥®¡å®¤¨¬®
à¥è âì ãç¨â¥«î. �¡áã¦¤ ï á ­¨¬¨ ¢®¯à®áë à §à ¡®âª¨ ¤¨¤ ªâ¨ç¥áª¨å
¬ â¥à¨ «®¢ ª ãç¥¡­ë¬ § ­ïâ¨ï¬, à ááª §ë¢ « , ª ª¨¥ ¯à®£à ¬¬ë ¬®£ãâ
¯®¬®çì ¨¬ ¢ íâ®¬. �à¨ à ¡®â¥ á â®© ¨«¨ ¨­®© ¯à®£à ¬¬®©, áà §ã áâ -
¢¨«  ¯¥à¥¤ á«ãè â¥«ï¬¨ ª®­ªà¥â­ãî § ¤ çã á¤¥« âì ¤®ªã¬¥­â, ­¥®¡å®¤¨-
¬ë© ­¥¯®áà¥¤áâ¢¥­­® ¤«ï ¨å ®¡à §®¢ â¥«ì­®£® ãçà¥¦¤¥­¨ï. � ¯à¨¬¥à,
íâ® ªà®áá¢®à¤ ­  ®¯à¥¤¥«¥­­ãî â¥¬ã, â¥áâ, ¯à¥§¥­â æ¨ï ®âªàëâ®£® ãà®ª ,
¤¨ £à ¬¬  ãá¯¥¢ ¥¬®áâ¨ ¨å ãç é¨åáï ¨ ¤à. �á¥ à ¡®âë ¢®è«¨ ¢ ¢ë¯ãáª­®©
¯à®¥ªâ, ª®â®àë© ª ¦¤ë© á«ãè â¥«ì § é¨â¨« ¯® ®ª®­ç ­¨¨ § ­ïâ¨©.

�ë¯ãáª­ ï à ¡®â  ï¢«ï¥âáï ®ç¥­ì ¢ ¦­®© á®áâ ¢«ïîé¥© ®¡ãç¥­¨ï,
¯à®¢®¤¨¬®£® ¯® ¤ ­­®© ¯à®£à ¬¬¥. �ë¯ãáª­ë¥ à ¡®âë áâ¨¬ã«¨à®¢ «¨ ¨
¬®â¨¢¨à®¢ «¨ á«ãè â¥«¥© ­  ¢ë¯®«­¥­¨¥ ãç¥¡­ëå § ¤ ç. �ç¨âë¢ ï ­¥®¡-
å®¤¨¬®áâì ¯®¤£®â®¢ª¨ ¬ â¥à¨ «  ¢ë¯ãáª­ëå à ¡®â ¢ å®¤¥ ¨§ãç¥­¨ï ªãàá ,
¢ â¥ç¥­¨¥ ¯¥à¢ëå ¤­¥© ®¡ãç¥­¨ï ®à¨¥­â¨à®¢ «  á«ãè â¥«¥© ­  ¢ë¡®à â¥¬ë
¢ë¯ãáª­®© à ¡®âë ¨ ª®­áã«ìâ¨à®¢ «  ¢ å®¤¥ ®¡ãç¥­¨ï ª ¯®¤£®â®¢ª¥ ¨­ä®à-
¬ æ¨®­­ëå ¨ ¨««îáâà â¨¢­ëå ¬ â¥à¨ «®¢.

�¬¥ï ¢  àå¨¢¥ ª®««¥ªæ¨î «ãçè¨å ¢ë¯ãáª­ëå à ¡®â ¯à¥¤ë¤ãé¨å
£àã¯¯, ï ®¡ï§ â¥«ì­® §­ ª®¬¨«  á ­¨¬¨ á«ãè â¥«¥©. �à¨ç¥¬ ¯®ª §ë¢ « 
­ ç¨­ îé¨¬ ¯®«ì§®¢ â¥«ï¬ â¥ à ¡®âë, ª®â®àë¥ ¢ë¯®«­¨«¨ «î¤¨, â ª¦¥
¢¯¥à¢ë¥ á¥¢è¨¥ §  ª®¬¯ìîâ¥à ­  ­ è¨å ãç¥¡­ëå ªãàá å. �â® ¯®¬®£ «®
¯à¥®¤®«¥âì ­¥ã¢¥à¥­­®áâì ¢ á¥¡¥ ¨ áâà å ¯¥à¥¤ ¯®áâ ¢«¥­­ë¬¨ § ¤ ç ¬¨.
� áâà ¨¢ «  á«ãè â¥«¥© ­  â®, çâ® ¢ë¯ãáª­ë¥ à ¡®âë ¡ã¤ãâ ¢ë¯®«­ïâìáï
­¥ ¢á¥ áà §ã ¢ ¯®á«¥¤­¨© ¤¥­ì § ­ïâ¨©,   ¯®á«¥¤®¢ â¥«ì­®, ¯® ¬¥à¥ ¨§ã-
ç¥­¨ï á®®â¢¥âáâ¢ãîé¨å â¥¬. �ë¡¨à ï ¯à¨¬¥àë ¤«ï ®á¢®¥­¨ï ¯à¨¥¬®¢
¯®¤£®â®¢ª¨ ¤¨¤ ªâ¨ç¥áª®£® ¬ â¥à¨ « , áâ¨¬ã«¨à®¢ «  á«ãè â¥«¥© ­  ¢ë-
¯®«­¥­¨¥ ª®­ªà¥â­®© § ¤ ç¨, ª®â®àãî ®­¨ ¯®áâ ¢¨«¨ á¥¡¥ ¤«ï ¢ë¯®«­¥­¨ï
¢ë¯ãáª­®£® ¯à®¥ªâ .

� ¯®á«¥¤­¨© ¤¥­ì § ­ïâ¨© ¯à®¢®¤¨« áì § é¨â  ¢ë¯ãáª­ëå à ¡®â ãç -
é¨åáï. � ¦¤ë© á«ãè â¥«ì ¯à¥¤áâ ¢«ï« ¢á¥ í«¥¬¥­âë á¢®¥© à ¡®âë.
� ª¦¥ ¢á¥ à ¡®âë ¡ë«¨ § ¯¨á ­ë á«ãè â¥«ï¬ ­  CD-¤¨áª ¢ë¯ãáª­¨ª 
(ªã¤  â ª¦¥ § ¯¨áë¢ âìáï ¢á¥ ­¥®¡å®¤¨¬ë¥ á«ãè â¥«î ¬ â¥à¨ «ë, à §¤ -
â®ç­ë© ¬ â¥à¨ «). � ­ ç «¥ ¨ ª®­æ¥ ®¡ãç¥­¨ï á«ãè â¥«¨ ¯à®å®¤¨«¨ â¥áâ
­  ���-ª®¬¯¥â¥­â­®áâì, ¨ à¥§ã«ìâ âë ¯®ª § «¨ ¯®«®¦¨â¥«ì­ãî ¤¨­ ¬¨ªã
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(¥á«¨ ¢ ­ ç «¥ § ­ïâ¨© áà¥¤­¨© ãà®¢¥­ì ���-ª®¬¯¥â¥­â­®áâ¨ £àã¯¯ë á®-
áâ ¢¨« 20%, â® ¢ ª®­æ¥ § ­ïâ¨© | 65%).

�¥à¥§ ­¥ª®â®àë© ¯à®¬¥¦ãâ®ª ¢à¥¬¥­¨ ï ¢ èª®«¥ ¯à®¢¥«   ­ª¥â¨à®¢ -
­¨¥ ¢á¥å ãç¨â¥«¥©-¯à¥¤¬¥â­¨ª®¢, ¯à®è¥¤è¨å ªãàáë ¯® ¤ ­­®© ¯à®£à ¬¬¥
¢ à §­®¥ ¢à¥¬ï ¨ ¢ à §­ëå £àã¯¯ å. �á¥ ¡¥§ ¨áª«îç¥­¨ï áç¨â îâ, çâ®
¤ ­­ë¥ ªãàáë ý�­ä®à¬ æ¨®­­ë¥ â¥å­®«®£¨¨ ¢ ¤¥ïâ¥«ì­®áâ¨ ãç¨â¥«ï-
¯à¥¤¬¥â­¨ª þ ¯®«¥§­ë ¨ ¨¬¥¥â ¯à ªâ¨ç¥áªãî §­ ç¨¬®áâì. �à¨ ®¡ãç¥­¨¨
¢ ®á­®¢­®¬ ¢®§­¨ª «¨ âàã¤­®áâ¨ ¯à¨ ¨§ãç¥­¨¨ à §¤¥«  ý�à¨¥¬ë ¯®¤£®-
â®¢ª¨ ¤¨¤ ªâ¨ç¥áª¨å ¬ â¥à¨ «®¢ ¢ Microsoft Excelþ ¨ ý�¨äà®¢ë¥ ®¡à -
§®¢ â¥«ì­ë¥ à¥áãàáë ¢ ¯¥¤ £®£¨ç¥áª®© ¤¥ïâ¥«ì­®áâ¨þ. �  ¢®¯à®á, ¯à¨¬¥-
­ïîâ «¨ ®­¨ ¯à¨®¡à¥â¥­­ë¥ ­ ¢ëª¨ ¨ ã¬¥­¨ï ­  ¯à ªâ¨ª¥ ¨ çâ® ª®­ªà¥â­®,
¡®«ìè¨­áâ¢® ®â¢¥â¨«¨, ¨á¯®«ì§ãîâ ¢ ¯à ªâ¨ª¥ á®§¤ ­¨¥ ¯à¥§¥­â æ¨¨ ¢ MS
PowerPoint, ¤¨¤ ªâ¨ç¥áª®£® ¬ â¥à¨ «  ¢ MS Word, ¯®¨áª ¨­ä®à¬ æ¨¨ ¢
�­â¥à­¥â. �á¥ ®áâ «ì­ë¥ ­ ¢ëª¨ ¨ ã¬¥­¨ï ­¥ ¬®£ãâ à¥ «¨§®¢ âì ¨§-§  ®â-
áãâáâ¢¨ï ¢à¥¬¥­¨ ¨ â¥å­¨ç¥áª®£® ®á­ é¥­¨ï ª ¡¨­¥â®¢ ¨ èª®«ë ¢ æ¥«®¬.
�á¥ áç¨â îâ ­¥®¡å®¤¨¬ë¬ ¯à®¤®«¦¨âì ªãàáë ¤«ï § ªà¥¯«¥­¨ï ¨ ã£«ã¡«¥-
­¨ï ®¡ãç¥­¨ï ¨­ä®à¬ æ¨®­­ë¬ â¥å­®«®£¨ï¬ ç¥à¥§ ­¥ª®â®àë© ¯à®¬¥¦ã-
â®ª ¢à¥¬¥­¨ ¨ â ª¦¥ æ¥«¥á®®¡à §­® á®§¤ ¢ âì £àã¯¯ë ¯® ãà®¢­î ¢« ¤¥­¨ï
¯®«ì§®¢ â¥«ìáª¨¬¨ ­ ¢ëª ¬¨.

�������� ����������� � ����������
��������������� ������� ��������� � �����

����� �������������� ����������

�ãçã£ãà®¢  �.�.
�®áá¨©áª¨© £®áã¤ àáâ¢¥­­ë© á®æ¨ «ì­ë© ã­¨¢¥àá¨â¥â

143966 �®áª®¢áª ï ®¡«., £. �¥ãâ®¢,  /ï 24
�¥«.: (495)7238391, (495)1874553, (495)7837125, e-mail:

dnkst@mail.ru
� á®¢à¥¬¥­­ëå ãá«®¢¨ïå ­¥¯à¥àë¢­® ãáª®àïîé¥£®áï ­ ãç­®-â¥å­¨ç¥á-

ª®£® ¯à®£à¥áá  ®¡®áâàïîâáï ¯à®â¨¢®à¥ç¨ï ¬¥¦¤ã áâà¥¬¨â¥«ì­® à áâãé¨¬
®¡ê¥¬®¬  ªâã «ì­®© ¨­ä®à¬ æ¨¨, ª®â®àãî ¤®«¦¥­ ãá¢®¨âì ®¡ãç ¥¬ë©, ¨
®£à ­¨ç¥­­ë¬ ¯à®¬¥¦ãâª®¬ ¢à¥¬¥­¨, ®â¢¥¤¥­­ë¬ ­  ®¡ãç¥­¨¥. �áâ¥áâ-
¢¥­­®, çâ® ¤«ï à¥è¥­¨ï íâ®© ¯à®¡«¥¬ë ¢ ¯à®æ¥áá¥ ¯à®ä¥áá¨®­ «ì­®© ¯®¤-
£®â®¢ª¨ áâã¤¥­â®¢ ï¢«ï¥âáï ¨á¯®«ì§®¢ ­¨¥ ¨­ä®à¬ æ¨®­­ëå â¥å­®«®£¨©
®¡ãç¥­¨ï, ®á®¡¥­­® ¢® ¢à¥¬ï ¨å á ¬®áâ®ïâ¥«ì­®© à ¡®âë, ª®â®à ï ï¢«ï¥âáï
®¤­®© ¨§ ¢ ¦­¥©è¨å á®áâ ¢«ïîé¨å ®¡à §®¢ ­¨ï ¢ëáè¥© èª®«ë. �¬¥­­®
®­  ä®à¬¨àã¥â £®â®¢­®áâì ª á ¬®®¡à §®¢ ­¨î, á®§¤ ¥â ¡ §ã ­¥¯à¥àë¢­®£®
®¡à §®¢ ­¨ï, ¤ ¥â ¢®§¬®¦­®áâì ¯®áâ®ï­­® ¯®¢ëè âì á¢®î ª¢ «¨ä¨ª æ¨î,
  ¥á«¨ ­ã¦­®, ¯¥à¥ãç¨¢ âìáï, ¡ëâì á®§­ â¥«ì­ë¬ ¨  ªâ¨¢­ë¬ £à ¦¤ ­¨-
­®¬ ¨ á®§¨¤ â¥«¥¬.

� ¬®áâ®ïâ¥«ì­ãî à ¡®âã áâã¤¥­â®¢ ¡ã¤¥¬ à áá¬ âà¨¢ âì ª ª ¤¥ïâ¥«ì-
­®áâì, ª®â®à ï ­ ¯à ¢«¥­  ­  à¥è¥­¨¥ ¯®§­ ¢ â¥«ì­ëå § ¤ ç ¯® ®¢« ¤¥-
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­¨î á¯¥æ¨ «ì­ë¬¨ ¯à®ä¥áá¨®­ «ì­ë¬¨ §­ ­¨ï¬¨, ã¬¥­¨ï¬¨ ¨ ­ ¢ëª ¬¨
¯®áà¥¤áâ¢®¬ ¢ë¯®«­¥­¨ï ª®­ªà¥â­ëå ãç¥¡­ëå § ¤ ­¨© ¯®¤ àãª®¢®¤áâ¢®¬
¯à¥¯®¤ ¢ â¥«ï, ­® ¡¥§ ¥£® ­¥¯®áà¥¤áâ¢¥­­®£® ãç áâ¨ï.

�ää¥ªâ ®â á ¬®áâ®ïâ¥«ì­®© à ¡®âë áâã¤¥­â  ¬®¦­® ¯®«ãç¨âì â®«ìª®
â®£¤ , ª®£¤  ®­  ®à£ ­¨§ã¥âáï ¨ à¥ «¨§ã¥âáï ¢ ãç¥¡­®-¢®á¯¨â â¥«ì­®¬ ¯à®-
æ¥áá¥ ¢ ª ç¥áâ¢¥ æ¥«®áâ­®© á¨áâ¥¬ë, ¯à®­¨§ë¢ îé¥© ¢á¥ íâ ¯ë ®¡ãç¥­¨ï
áâã¤¥­â®¢ ¢ ¢ã§¥.

�à£ ­¨§ æ¨ï á ¬®áâ®ïâ¥«ì­®© à ¡®âë áâã¤¥­â®¢ | ¤®áâ â®ç­® á«®¦-
­ë© ¨ ¬­®£®£à ­­ë© ¯à®æ¥áá, ãá¯¥å ª®â®à®£® § ¢¨á¨â ®â â®£®, ­ áª®«ìª®
ç¥âª® á¯« ­¨à®¢ ­  ¨ ®à£ ­¨§®¢ ­  ¤¥ïâ¥«ì­®áâì áâã¤¥­â , ­ áª®«ìª® £ à-
¬®­¨ç­® ®­  á®ç¥â ¥âáï á  ã¤¨â®à­ë¬¨ § ­ïâ¨ï¬¨, ª ª¨¬ ®¡à §®¬ ¯®áâà®-
¥­  á¢ï§ì ¤ ­­®£® ªãàá  á ¤¨áæ¨¯«¨­ ¬¨, ª®â®àë¥ áâã¤¥­â ¨§ãç¨« ¨«¨ ¡ã-
¤¥â ¨§ãç âì ¢ ¯à®æ¥áá¥ ¯®«ãç¥­¨ï ®¡à §®¢ ­¨ï. �«ï ¤®áâ¨¦¥­¨ï íâ¨å æ¥-
«¥© ­¥®¡å®¤¨¬  ª®¬¯ìîâ¥à­ ï ¯®¤¤¥à¦ª  ®à£ ­¨§ æ¨¨ á ¬®áâ®ïâ¥«ì­®©
à ¡®âë, ª®â®à ï áâ ­®¢¨âáï  ¡á®«îâ­® ­¥®¡å®¤¨¬®© ª ª ¤«ï ®¯¥à â¨¢-
­®£® ¤®áâã¯  ª ãç¥¡­®-¬¥â®¤¨ç¥áª¨¬ ¬ â¥à¨ « ¬, à §¬¥é¥­­ë¬ ­  web-
áâà ­¨çª å ª ä¥¤à ¨ á ©â¥ ã­¨¢¥àá¨â¥â , â ª ¨ ¤«ï  ¢â®¬ â¨ç¥áª®£® ãç¥â 
ãç¥¡­ëå ¤®áâ¨¦¥­¨© áâã¤¥­â®¢.

�®§¤ âì á¨áâ¥¬ã á ¬®áâ®ïâ¥«ì­®© à ¡®âë ¯®§¢®«ïîâ ¢®§¬®¦­®áâ¨ In-
ternet, á ¯®¬®éìî ª®â®à®£® ®áãé¥áâ¢«ï¥âáï ¯®¨áª ¨­ä®à¬ æ¨¨ ¢ á¥â¨, ®à-
£ ­¨§ æ¨ï ¤¨ «®£  ¢ á¥â¨, á®§¤ ­¨¥ â¥¬ â¨ç¥áª¨å web-áâà ­¨æ ¨ â.¯. �¤-
­ ª® á ¯à¨¬¥­¥­¨¥¬ ­®¢ëå ¨­ä®à¬ æ¨®­­ëå â¥å­®«®£¨© ¢®§­¨ª ¥â àï¤
¯à®¡«¥¬ ¢ á ¬®áâ®ïâ¥«ì­®© ¤¥ïâ¥«ì­®áâ¨ áâã¤¥­â®¢: ýáª ç¨¢ ­¨¥þ £®â®-
¢ëå à¥ä¥à â®¢, ª®­âà®«ì­ëå à ¡®â; ­ ¡®à ­¥á¨áâ¥¬ â¨§¨à®¢ ­­®© ¨­ä®à-
¬ æ¨¨ ¯® â¥¬¥; ­¥ã¬¥­¨¥ ¯¥à¥®á¬ëá«¨âì ¨­ä®à¬ æ¨î, ¢ë¤¥«¨âì ¨ áä®à¬ã-
«¨à®¢ âì ¯à®¡«¥¬ã, ­ ©â¨ ®¯â¨¬ «ì­ë© ¯ãâì ¥¥ à¥è¥­¨ï; ¯à¥­¥¡à¥¦¥­¨¥
¯¥ç â­ë¬¨ ¨§¤ ­¨ï¬¨, ¡¥§®â¢¥âáâ¢¥­­®áâì §  ª ç¥áâ¢® ¨­ä®à¬ æ¨¨ ¨ â.¤.

�ª § ­­ë¥ ­¥¤®áâ âª¨ ®¡®áâàïîâ ¯à®¡«¥¬ã ã¯à ¢«¥­¨ï ¨ ª®­âà®«ï á -
¬®áâ®ïâ¥«ì­®© à ¡®âë áâã¤¥­â®¢. �«ï à¥è¥­¨ï ¢®§­¨ªè¨å § ¤ ç ­¥®¡å®-
¤¨¬® ýà §¢¥à­ãâìþ ¨­ä®à¬ æ¨®­­ë¥ â¥å­®«®£¨¨ ¢ ¯®«ì§ã áâã¤¥­â , ¯à¥¤-
«®¦¨¢ ­®¢®¥ ¬¥â®¤¨ç¥áª®¥ á®¤¥à¦ ­¨¥ á ¬®áâ®ïâ¥«ì­®© à ¡®âë: ­¥ ¯à®áâ®
­ ¯¨á ­¨¥ à¥ä¥à â  ¯® â¥¬¥,   ®¡§®à ¨  ­ «¨§ à¥ä¥à â®¢, ¢ë¤¥«¥­¨¥ £« ¢-
­®© ¨¤¥¨, á®áâ ¢«¥­¨¥ ®¯®à­ëå ª®­á¯¥ªâ®¢ ¨ á¨£­ «®¢; ¯à¥§¥­â æ¨ï à¥ä¥-
à â ; á®áâ ¢«¥­¨¥ ¡¨¡«¨®£à ä¨¨ ¯® â¥¬¥ ¤®ª« ¤ ; á®áâ ¢«¥­¨¥ ¢®¯à®á®¢
¨ ¯®¤£®â®¢ª  ¤¨áªãáá¨¨ ¯® â¥¬¥; ¯®¨áª ¬¥â®¤¨ç¥áª¨å ¬ â¥à¨ «®¢ ¨ à¥-
ª®¬¥­¤ æ¨©; í«¥ªâà®­­ëå ¦ãà­ «®¢; à §¬¥é¥­¨¥ ¨­ä®à¬ æ¨¨ ­  á ©â¥;
á®§¤ ­¨¥ â¥¬ â¨ç¥áª¨å web-áâà ­¨æ | ¨ ¢á¥ íâ¨ ä®à¬ë à ¡®âë á®ç¥â âì á
¨á¯®«ì§®¢ ­¨¥¬ ¯¥ç â­ëå ¬ â¥à¨ «®¢. �®­âà®«ì ­  ¯¥à¢®­ ç «ì­®¬ íâ ¯¥
¤®«¦¥­ ¡ëâì ¤®áâ â®ç­® ¦¥áâª¨¬, ­® ¯®áâà®¥­ â ª, çâ®¡ë áâã¤¥­â ®éãâ¨«
à¥§ã«ìâ âë á¢®¥£® âàã¤ .

� ª¨¬ ®¡à §®¬, ­®¢ë¥ ¨­ä®à¬ æ¨®­­ë¥ â¥å­®«®£¨¨ ¯®§¢®«ïîâ ¯à¥¤«®-
¦¨âì áâã¤¥­â ¬ «î¡®© ä®à¬ë ®¡ãç¥­¨ï á®®â¢¥âáâ¢ãîé¨¥ ¢¨¤ë á ¬®áâ®ï-
â¥«ì­®© à ¡®âë ¢ ¨­ä®à¬ æ¨®­­®-®¡ãç îé¥© áà¥¤¥. � ¥á«¨ à ¡®â  ¡ã¤¥â
à¥£ã«ïà­®©, â® ®¡ãç ¥¬ë¥ ¤®áâ¨£­ãâ â ª®£® ãà®¢­ï à §¢¨â¨ï ¯®§­ ¢ â¥«ì-
­®© ¤¥ïâ¥«ì­®áâ¨, ª®£¤  á¬®£ãâ á ¬®áâ®ïâ¥«ì­® áâ ¢¨âì § ¤ çã, ­ å®¤¨âì
á¯®á®¡ë ¥¥ à¥è¥­¨ï, ª®­âà®«¨à®¢ âì ¨ ®æ¥­¨¢ âì à¥§ã«ìâ âë á¢®¥© ¯®§­ -
¢ â¥«ì­®© ¤¥ïâ¥«ì­®áâ¨,   § â¥¬ ä®à¬ã«¨à®¢ âì á«¥¤ãîé¨¥ § ¤ ç¨, â.¥.
ª®£¤  áâã¤¥­âë ®¢« ¤¥îâ ¢á¥¬¨ ª®¬¯®­¥­â ¬¨ à æ¨®­ «ì­® ®à£ ­¨§®¢ ­-
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­®© áâàãªâãàë ¯®§­ ¢ â¥«ì­®© ¤¥ïâ¥«ì­®áâ¨, å à ªâ¥à­®© ¤«ï á ¬®®¡à -
§®¢ ­¨ï.

�¢« ¤¥¢ ã¬¥­¨¥¬ á ¬®áâ®ïâ¥«ì­®© à ¡®âë, áâã¤¥­âë ¡ã¤ãâ £®â®¢ë ª
¤ «ì­¥©è¥¬ã á®¢¥àè¥­áâ¢®¢ ­¨î §­ ­¨© ¯®á«¥ ®ª®­ç ­¨ï ãç¥¡­®£® § ¢¥-
¤¥­¨ï. �­ «¨§ ¯à ªâ¨ª¨ à ¡®âë á® áâã¤¥­â ¬¨ ¯®ª §ë¢ ¥â, çâ® ¢ ¯à®æ¥áá¥
­ ãç­®© ®à£ ­¨§ æ¨¨ á ¬®áâ®ïâ¥«ì­®© à ¡®âë ä®à¬¨àã¥âáï á ¬®áâ®ïâ¥«ì-
­®áâì ª ª ®á®¡®¥ ª ç¥áâ¢® ¯à®ä¥áá¨®­ «ì­®£® á®§­ ­¨ï ¡ã¤ãé¥£® á¯¥æ¨ -
«¨áâ . � §­®®¡à §­ë¥ ­¥âà ¤¨æ¨®­­ë¥ ä®à¬ë à ¡®âë ¯®§¢®«ïîâ ¨­¨æ¨¨-
à®¢ âì ¨­â¥à¥á áâã¤¥­â®¢ ª ¯à¥¤¬¥âã ¨ á¯®á®¡áâ¢®¢ âì à §¢¨â¨î «¨ç­®áâ¨
®¡ãç ¥¬®£®.
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���������� � ��������������� �������

� ���� �� �������
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�ãà¬ ­áª¨© £®áã¤ àáâ¢¥­­ë© â¥å­¨ç¥áª¨© ã­¨¢¥àá¨â¥â (����);
� ¬ àáª¨© £®áã¤ àáâ¢¥­­ë©  íà®ª®á¬¨ç¥áª¨© ã­¨¢¥àá¨â¥â (����)

183010 �ãà¬ ­áª, ã«. �¯®àâ¨¢­ ï 13; 443086 �®áá¨ï, � ¬ à ,
�®áª®¢áª®¥ è®áá¥ 34

�¥«.: (8152)457392; (846)3351826, e-mail: kendato@rambler.ru,
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�à®¨áå®¤ïé¨¥ ¢ ®¡é¥áâ¢¥ ¯à®æ¥ááë ¨­ä®à¬ â¨§ æ¨¨ ¨ ª®¬¯ìîâ¥à¨§ -
æ¨¨ § âà £¨¢ îâ ¯à ªâ¨ç¥áª¨ ¢á¥ áä¥àë á®æ¨ã¬  ¨ ¯à¨¢®¤ïâ ª §­ ç¨â¥«ì-
­ë¬ ¨§¬¥­¥­¨ï¬ ¢ ¦¨§­¨ «î¤¥©. �­®£¨¥ ãçñ­ë¥ áç¨â îâ, çâ® íâ¨ ¯à®-
æ¥ááë, ¢ ª®­¥ç­®¬ ¨â®£¥, ¯à¨¢¥¤ãâ ª ä®à¬¨à®¢ ­¨î ­®¢®£® ý¨­ä®à¬ æ¨-
®­­®£® ®¡é¥áâ¢ þ. �¥à¥å®¤ ª ¨­ä®à¬ æ¨®­­®¬ã ®¡é¥áâ¢ã  áá®æ¨¨àã¥âáï ã
¡®«ìè¨­áâ¢  «î¤¥© á ¯®«®¦¨â¥«ì­ë¬¨ ¯¥à¥¬¥­ ¬¨ ¢ ¨å ¦¨§­¨. �¤­  ¨§
£« ¢­ëå ¯à¨¬¥â áâ ­®¢«¥­¨ï ­®¢®£® ®¡é¥áâ¢  | á¢®¡®¤­®¥ ¯à®¨§¢®¤áâ¢®,
¯®¨áª ¨ à á¯à®áâà ­¥­¨¥ ¨­ä®à¬ æ¨¨ á ¯®¬®éìî ���.

�­¥¤à¥­¨¥ ��� ¢ á®¢à¥¬¥­­®¬ ®¡é¥áâ¢¥ ­ àï¤ã á ¯®§¨â¨¢­ë¬¨ ¨§¬¥­¥-
­¨ï¬¨ á®¯à®¢®¦¤ ¥âáï ¨ ­¥£ â¨¢­ë¬¨ ¯®á«¥¤áâ¢¨ï¬¨ ¢ ¦¨§­¨ «î¤¥©. � -
¯à¨¬¥à, ®¤­  ¨§ â ª¨å ¯à®¡«¥¬ | ýæ¨äà®¢®¥ ­¥à ¢¥­áâ¢®þ. �¥ ¢á¥ áâà ­ë
¨ ¦¨¢ãé¨¥ ¢ ­¨å «î¤¨ ¢ à ¢­®© áâ¥¯¥­¨ ¬®£ãâ ¨á¯®«ì§®¢ âì ¤®áâ¨¦¥­¨ï
á®¢à¥¬¥­­ëå ª®¬¯ìîâ¥à­ëå â¥å­®«®£¨©, ¯à¨çñ¬ ¯à®¯ áâì ¬¥¦¤ã ¨­ä®à-
¬ æ¨®­­® à §¢¨âë¬¨ ¨ ®âáâ îé¨¬¨ áâà ­ ¬¨ â®«ìª® ã£«ã¡«ï¥âáï.

�¡¥á¯¥ç¥­¨¥ à ¢­®£® ¤®áâã¯  ª ®¡à §®¢ ­¨î ¤«ï ¢á¥å ç«¥­®¢ ®¡é¥áâ¢ ,
¢®§¬®¦­®áâì á¢®¡®¤­® à §¢¨¢ âì á¢®¨ á¯®á®¡­®áâ¨ ¢ ¢ë¡à ­­®¬ ­ ¯à ¢«¥-
­¨¨ | ¢ ¦­ ï § ¤ ç  á®¢à¥¬¥­­®áâ¨. �®áâ®ï­­ ï ¬®¤¥à­¨§ æ¨ï ®¡é¥áâ¢ 
âà¥¡ã¥â ­¥¯à¥àë¢­®£® ®¡ãç¥­¨ï «î¤¥© ­  ¯à®âï¦¥­¨¨ ¢á¥© ¦¨§­¨. �à¨-
¬¥­¥­¨¥ ¨­ä®à¬ æ¨®­­ëå â¥å­®«®£¨© ¯à¨§¢ ­® ®¡¥á¯¥ç¨âì ¢®§¬®¦­®áâì
¯®«ãç¥­¨ï ­ã¦­®¥ ®¡à §®¢ ­¨¥ ¤«ï ¢á¥å ¦¥« îé¨å, ­¥§ ¢¨á¨¬® ®â ¬¥áâ 
¨å ¯à®¦¨¢ ­¨ï. �á¯®«ì§®¢ ­¨¥ ¢ ®¡à §®¢ â¥«ì­®© ¯à ªâ¨ª¥ ¤¨áâ ­æ¨®­-
­®£® ®¡ãç¥­¨ï (��) | ­¥®á¯®à¨¬ë© ¯à¨§­ ª ­ áâã¯«¥­¨ï áãé¥áâ¢¥­­ëå
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¯¥à¥¬¥­: ¢®§­¨ª îâ ¤¨áâ ­æ¨®­­ë¥ ã­¨¢¥àá¨â¥âë, ¢¨àâã «ì­ë¥  ã¤¨â®-
à¨¨ ¨ â.¯.

�� ¢­¥¤àï¥âáï ¢ ®¡à §®¢ â¥«ì­ë© ¯à®æ¥áá ¨ ­  ¤­¥¢­ëå ä ªã«ìâ¥â å
���®¢, â ¬, £¤¥ ª®­â ªâ ¯à¥¯®¤ ¢ â¥«ï ¨ áâã¤¥­â  âà ¤¨æ¨®­­® ¯à®å®¤¨«
¢ ®ç­®© ä®à¬¥. �à¥¯®¤ ¢ â¥«ï¬ å®à®è® ¨§¢¥áâ­  á®¢à¥¬¥­­ ï â¥­¤¥­-
æ¨ï ã¬¥­ìè¥­¨ï ª®«¨ç¥áâ¢   ã¤¨â®à­ëå ç á®¢ ¨ ã¢¥«¨ç¥­¨ï ª®«¨ç¥áâ¢ 
ç á®¢ ­  á ¬®áâ®ïâ¥«ì­ãî à ¡®âã áâã¤¥­â®¢. �â  ¯à®¡«¥¬  â ª¦¥ ¬®¦¥â
¡ëâì à¥è¥­  á ¯®¬®éìî ¨­ä®à¬ æ¨®­­ëå â¥å­®«®£¨©. �«¥ªâà®­­ë¥ ãç¥¡-
­¨ª¨, ª®­á¯¥ªâë «¥ªæ¨©, ª®¬¯ìîâ¥à­®¥ â¥áâ¨à®¢ ­¨¥ | íâ® ã¦¥ à¥ «ì-
­®áâì á®¢à¥¬¥­­®£® ®¡ãç¥­¨ï. �à¨ ¢­¥¤à¥­¨¨ ¨­ä®à¬ æ¨®­­ëå â¥å­®«®-
£¨© ¢ ¯à ªâ¨ªã á®¢à¥¬¥­­®£® ®¡à §®¢ ­¨ï ¯à¨å®¤¨âáï à¥è âì àï¤ ¯à®¡«¥¬.
� §®¢¥¬ ­¥ª®â®àë¥ ¨§ ­¨å.

�¨§ª¨© ãà®¢¥­ì ¯®¤£®â®¢ª¨ ¡®«ìè¨­áâ¢  ¯à¥¯®¤ ¢ â¥«¥© ���®¢ ¢
áä¥à¥ ¯à¨¬¥­¥­¨ï ª®¬¯ìîâ¥à®¢ ¨ ��. �áá«¥¤®¢ â¥«¨ ®â¬¥ç îâ, çâ® ­¥-
¬­®£¨¥ «î¤¨ á¯®á®¡­ë á ¬®áâ®ïâ¥«ì­® ¨§ãç âì ¨ ®á¢ ¨¢ âì ­®¢ë¥ ��, â.¥.
á ¬¨ ¯à¥¯®¤ ¢ â¥«¨ ­ã¦¤ îâáï ¢ ®¡ãç¥­¨¨ ®á­®¢ ¬ ¯à¨¬¥­¥­¨ï ª®¬¯ìî-
â¥à®¢ ¢ ®¡à §®¢ â¥«ì­®¬ ¯à®æ¥áá¥. �®-¢¨¤¨¬®¬ã, íâ® ®¤­  ¨§ ¯à¨ç¨­ ®â-
áãâáâ¢¨ï à §¢¨â®© á¨áâ¥¬ë í«¥ªâà®­­®£® ¤®ªã¬¥­â®®¡®à®â  ¢ ãç¥¡­ëå § -
¢¥¤¥­¨ïå.

� ¦­¥©è¥© ¯à®¡«¥¬®© ­  á®¢à¥¬¥­­®¬ íâ ¯¥ áâ ­®¢¨âáï ®¡¥á¯¥ç¥­¨¥
æ¥«®áâ­®áâ¨ ®¡à §®¢ â¥«ì­®© ¨­ä®à¬ æ¨®­­®© áà¥¤ë. �¥à¥å®¤ ª ¥¤¨­ë¬
áâ ­¤ àâ ¬ ¢ ®à£ ­¨§ æ¨¨ ®¡à §®¢ â¥«ì­®© áà¥¤ë âà¥¡ã¥â à §à ¡®âª¨ ¥¤¨-
­ëå à¥£ã«¨àãîé¨å ­®à¬ ¨ á®£« è¥­¨©. �¨âã æ¨ï ¢ íâ®© áä¥à¥ ­ ¯®¬¨­ ¥â
­ ç «ì­ë© íâ ¯ à §¢¨â¨ï «®ª «ì­ëå ¢ëç¨á«¨â¥«ì­ëå á¥â¥©, ª®£¤  ª ¦¤ ï
®à£ ­¨§ æ¨ï à¥è «  ¢®§­¨ª îé¨¥ ¯à®¡«¥¬ë á¢®¨¬¨ á¯®á®¡ ¬¨. � ç áâãî
¯à®¨áå®¤¨â ¤ã¡«¨à®¢ ­¨¥ à §à ¡®â®ª. �à¨ç¨­  íâ®£® | ®âáãâáâ¢¨¥ ¨­-
ä®à¬ æ¨¨ ¨«¨ ­¥¢®§¬®¦­®áâì ­ ©â¨ ­ã¦­ãî ¨­ä®à¬ æ¨î ®¡ ¨¬¥îé¨åáï
¤®áâ¨¦¥­¨ïå ¢ ®¡« áâ¨ ¯à¨¬¥­¥­¨ï �� ¢ ®¡à §®¢ â¥«ì­®¬ ¯à®æ¥áá¥.

�ãé¥áâ¢¥­­ë¬ íâ ¯®¬ ¯¥à¥å®¤  ª ®¡à §®¢ ­¨î á ¯à¨¬¥­¥­¨¥¬ �� ï¢-
«ï¥âáï í«¥ªâà®­­®¥ â¥áâ¨à®¢ ­¨¥. �à¥®¡« ¤ ­¨¥ ¢ ¡ã¤ãé¥¬ íâ®© ä®à¬ë
¯à®¢¥àª¨ §­ ­¨©, ­  ­ è ¢§£«ï¤, ­¥ ¢ë§ë¢ ¥â á®¬­¥­¨©. �«¥ªâà®­­®¥
â¥áâ¨à®¢ ­¨¥, ª ª ¯à ¢¨«®, ®¤®¡à¨â¥«ì­® ¢áâà¥ç ¥âáï áâã¤¥­â ¬¨ (®¡ê¥ª-
â¨¢­®áâì ®æ¥­ª¨, ­¥¯à¥¤¢§ïâ®áâì § ¤ ¢ ¥¬ëå ¢®¯à®á®¢, £¨¡ª®áâì ¢ ¢ë¡®à¥
¢à¥¬¥­¨ â¥áâ¨à®¢ ­¨ï ¨.â.¯.). � §à ¡®âª  â¥áâ®¢ | á ¬®áâ®ïâ¥«ì­ ï á«®¦-
­ ï § ¤ ç , ¯à¨ à¥è¥­¨¨ ª®â®à®© ¬®¦­® ¢ë¤¥«¨âì àï¤ íâ ¯®¢:
1)  ­ «¨§ £®áã¤ àáâ¢¥­­ëå ®¡à §®¢ â¥«ì­ëå áâ ­¤ àâ®¢ ¤¨áæ¨¯«¨­ë;
2) ¢ë¤¥«¥­¨¥ ®¡ê¥ªâ®¢ ª®­âà®«ï: ®á­®¢­ëå ¯®­ïâ¨©, ä ªâ®¢, ¯à¨­æ¨¯®¢
¨ â.¤.;
3) á®§¤ ­¨¥ áâàãªâãàë â¥áâ®¢;
4) ®¯à¥¤¥«¥­¨¥ ®â¤¥«ì­ëå ª®­âà®«¨àã¥¬ëå í«¥¬¥­â®¢ (à §¤¥«®¢ ¤¨áæ¨¯-
«¨­ë); ¨ ®¡é¥£® ª®«¨ç¥áâ¢  â¥áâ®¢ëå § ¤ ­¨©, ãà®¢­ï á«®¦­®áâ¨ ¨ ¢à¥-
¬¥­¨ ¢ë¯®«­¥­¨ï § ¤ ­¨©;
5) ä¨ªá¨à®¢ ­¨¥ ª®«¨ç¥áâ¢  ¨ á«®¦­®áâ¨ § ¤ ­¨© ¯® ª ¦¤®© â¥¬¥ ¤«ï
®æ¥­¨¢ ­¨ï áâ¥¯¥­¨ ãá¢®¥­¨ï á®¤¥à¦ ­¨ï ª ¦¤®£® à §¤¥« .

� ª¨¬ ®¡à §®¬, ¨­ä®à¬ â¨§ æ¨ï ®¡à §®¢ ­¨ï §­ ç¨â¥«ì­® ¨§¬¥­ï¥â
¬¥â®¤¨ç¥áª®¥ ®¡¥á¯¥ç¥­¨¥, á¨áâ¥¬ã ¯®¢ëè¥­¨ï ª¢ «¨ä¨ª æ¨¨ ¨ á ¬®®¡-
à §®¢ ­¨ï ¯à¥¯®¤ ¢ â¥«¥© ¨ ¢¥¤ñâ ª ã«ãçè¥­¨î ãá«®¢¨© ¯®¤£®â®¢ª¨ á¯¥-
æ¨ «¨áâ®¢.
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ç¥¬ áâ â¨ç­ë© ¯¥ç â­ë© ¬ â¥à¨ «. �®â®¬ã æ¥«¥á®®¡à §­® á®§¤ ¢ âì í«¥ª-
âà®­­ë¥ ®¡à §®¢ â¥«ì­ë¥ ¨§¤ ­¨ï, ª®â®àë¥ á®¤¥à¦ «¨ ¡ë: â¥®à¥â¨ç¥áª¨©
¬ â¥à¨ «, ¯à ªâ¨ç¥áª¨¥ § ­ïâ¨ï, ¤®¬ è­¨¥ § ¤ ­¨ï, ¨­¤¨¢¨¤ã «ì­ë¥ ¤®-
¬ è­¨¥ § ¤ ­¨ï, ¢ à¨ ­âë â¥áâ®¢ëå § ¤ ­¨©. �¥ ¢ë§ë¢ ¥â á®¬­¥­¨ï, çâ®,
¯à¥¦¤¥ ¢á¥£®, à §à ¡ âë¢ ¥¬®¥ ¯®á®¡¨¥ ¤®«¦­® ¡ëâì ¯à®ä¥áá¨®­ «ì­® ¨
£à ¬®â­® ­ ¯¨á ­­ë¬, «®£¨ç­ë¬, áâà®£¨¬ ¨ ¬®¡¨«ì­ë¬, â® ¥áâì ¤®«¦­®
¨¬¥âì ¨¬¥­­® â®â ®¡ê¥¬ ¨­ä®à¬ æ¨¨, ª®â®à ï ­¥®¡å®¤¨¬  ¤«ï ãá¯¥è­®£®
à¥è¥­¨ï ãç¥¡­®-¯à®ä¥áá¨®­ «ì­ëå § ¤ ç. �éñ ®¤­®© å à ªâ¥à­®© ®á®¡¥­-
­®áâìî ãç¥¡­®-¬¥â®¤¨ç¥áª®£® ª®¬¯«¥ªá  ¤®«¦­  ¡ëâì ¥£® ¬ ªá¨¬ «ì­ ï
¯à¨£®¤­®áâì ¤«ï á ¬®®¡à §®¢ ­¨ï.

� à ªâ¥à¨áâ¨ª  í«¥¬¥­â®¢ ãç¥¡­®-¬¥â®¤¨ç¥áª®£® ª®¬¯«¥ªá :

� ¡®ç ï ¯à®£à ¬¬  | ®âà ¦ ¥â âà¥¡®¢ ­¨ï £®áã¤ àáâ¢¥­­ëå ®¡à §®¢ -
â¥«ì­ëå áâ ­¤ àâ®¢ ª ãà®¢­î ¯®¤£®â®¢ª¨ ¢ë¯ãáª­¨ª®¢ ¯® ¤ ­­®© ãç¥¡­®©
á¯¥æ¨ «ì­®áâ¨; ®¯¨áë¢ ¥â æ¥«¨ ¨ § ¤ ç¨ ªãàá , ª®­ªà¥â¨§¨àã¥â ¯¥à¥ç¥­ì
®á­®¢­ëå §­ ­¨© ã¬¥­¨©, ¯®¤«¥¦ é¨å ¨§ãç¥­¨î ¢ à ¬ª å ¤ ­­®£® ªãàá ;
¯à¥¤« £ ¥â ª «¥­¤ à­ë© ¯« ­ ®¡ãç¥­¨ï ¨ £à ä¨ª ¢ë¯®«­¥­¨ï ª®­âà®«ì-
­ëå ¬¥à®¯à¨ïâ¨© [1].
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� ¡«¨æ  1.
������ ����������
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ç ï
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­®©
¤¨á-
æ¨¯-
«¨­ë

� { �¯à -
¢®ç­ë©
¬ â¥à¨ «

�� | �¥®à¥â¨ç¥áª¨© ¨
¯à ªâ¨ç¥áª¨© ãç¥¡­ë© ¬ â¥à¨ «

��
�¥á-
â®¢ ï
á¨á-
â¥¬ 

�-1
�á­®¢­ë¥
ä®à¬ã«ë
â¥®à¨¨ ¢¥-
à®ïâ­®áâ¥©
�-2
�å¥¬ë ¨
 «£®à¨â¬ë
¬ â¥¬ â¨-
ç¥áª®©
áâ â¨áâ¨ª¨
�-3
� ¦­¥©è¨¥
ä®à¬ã«ë ¨
 «£®à¨â¬ë
«¨­¥©­®£®
¯à®£à ¬¬¨-
à®¢ ­¨ï
(��) ¨
á¥â¥¢®£®
¯« ­¨à®¢ -
­¨ï

�-1
�ç¥¡­ë©
¬ â¥à¨ «
âà¥âì¥£® á¥¬¥áâà 
1. �«ãç ©­ë¥
á®¡ëâ¨ï ¨
¢¥à®ïâ­®áâ¨
2. �«ãç ©­ë¥
¢¥«¨ç¨­ë ¨
§ ª®­ë ¨å
à á¯à¥¤¥«¥­¨ï
3. �«¥¬¥­âë
¬ â¥¬ â¨ç¥áª®©
áâ â¨áâ¨ª¨

�-2
�ç¥¡­ë©
¬ â¥à¨ «
ç¥â¢ñàâ®£®
á¥¬¥áâà 
1. �®áâ ­®¢ª  ®¯-
â¨¬¨§ æ¨®­­ëå
§ ¤ ç
2. �¨¬¯«¥ªá
¬¥â®¤ à¥è¥­¨¥
§ ¤ ç ��
3. �¥®à¨ï
¤¢®©áâ¢¥­­®áâ¨
4. �¥«®ç¨á«¥­­®¥
¯à®£à ¬¬¨à®¢ -
­¨¥
5. �«¥¬¥­âë
â¥®à¨¨ ¨£à
6. �¥â¥¢ë¥
¬¥â®¤ë

�-1
�®­á-
¯¥ªâ
«¥ªæ¨©

�-1
�®­á-
¯¥ªâ
¯à ªâ¨-
ç¥áª¨å
§ ­ïâ¨©

�-2
�®­á-
¯¥ªâ
«¥ªæ¨©

�-2
�®­á-
¯¥ªâ
¯à ªâ¨-
ç¥áª¨å
§ ­ïâ¨©

�¯à ¢®ç­ë© à §¤¥« | á®¤¥à¦¨â ®¯¨á ­¨¥ ®á­®¢­ëå ä®à¬ã«, ¬¥â®-
¤®¢,  «£®à¨â¬®¢, áå¥¬ ¨ â.¯., ®¡¥á¯¥ç¨¢ îé¨å ¢®§¬®¦­®áâì ¯à¨®¡à¥áâ¨
ãáâ®©ç¨¢ë¥ ã¬¥­¨ï ¨ ­ ¢ëª¨, ­¥®¡å®¤¨¬ë¥ ¤«ï ¢ë¯®«­¥­¨ï ãç¥¡­®-
¯à®ä¥áá¨®­ «ì­ëå § ¤ ç [1].

�¥®à¥â¨ç¥áª¨© ãç¥¡­ë© ¬ â¥à¨ « | ¯à¥¤áâ ¢«ï¥â á®¡®© á¦ â®¥ «®£¨-
ç¥áª®¥ ®¡®á­®¢ ­¨¥ ®á­®¢­ëå ¯®«®¦¥­¨© ¨ ¢ë¢®¤®¢ ãç¥¡­®© ¤¨áæ¨¯«¨­ë
[1].
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�à ªâ¨ç¥áª¨© ãç¥¡­ë© ¬ â¥à¨ « | á®¤¥à¦¨â ¯®¤à®¡­®¥ ¨§«®¦¥­¨¥
ª ¦¤®£® ¯« ­®¢®£® ¯à ªâ¨ç¥áª®£® § ­ïâ¨ï á ãª § ­¨¥¬ ­¥®¡å®¤¨¬®£® ¨­áâ-
àã¬¥­â à¨ï ¯® ¥£® â¥¬ â¨ª¥ ¨ ®¡à §æ ¬¨ à¥è¥­¨© ãç¥¡­®-¯à®ä¥áá¨®­ «ì-
­ëå â¨¯®¢ëå § ¤ ç [1].

� ª ç¥áâ¢¥ ¯à¨¬¥à  à¥ «¨§ æ¨¨ á®¢à¥¬¥­­®£® í«¥ªâà®­­®£® ãç¥¡­®-
¬¥â®¤¨ç¥áª®£® ª®¬¯«¥ªá  ¬®¦­® ãª § âì ­  ãç¥¡­®¥ ¯®á®¡¨¥ ¯® ¢ëáè¥©
¬ â¥¬ â¨ª¥, ª®â®à®¥ ¨¬¥¥â áâàãªâãà­ãî áå¥¬ã, ¯®ª § ­­ãî ¢ â ¡«¨æ¥ 1.

�¥«¥á®®¡à §­® ¢ ª ç¥áâ¢¥ á ¬®áâ®ïâ¥«ì­®£® ¡«®ª  ¢ ãç¥¡­®¬ ª®¬¯«¥ªá¥
¯à¥¤ãá¬®âà¥âì ®¯¨á ­¨¥ ¢á¥å ¯à®£à ¬¬­ëå ª®­âà®«ì­ëå ¬¥à®¯à¨ïâ¨©
ãç¥¡­®© ¤¨áæ¨¯«¨­ë, ¯à¨¢¥¤ï ®¡à §æë ¨å ¢ë¯®«­¥­¨ï ¨ ¢ à¨ ­âë ¤«ï
á ¬®áâ®ïâ¥«ì­ëå ã¯à ¦­¥­¨© [1].

�ç¥¡­¨ª ¯à¥¤­ §­ ç¥­, ¯à¥¦¤¥ ¢á¥£®, ¤«ï ä¨­ ­á®¢®-íª®­®¬¨ç¥áª¨å
á¯¥æ¨ «ì­®áâ¥©. �£® á®¤¥à¦ ­¨¥ ã¤®¢«¥â¢®àï¥â â ª¦¥ ¨ ®¡à §®¢ â¥«ì­ë¬
áâ ­¤ àâ ¬ æ¥«®£® àï¤  á¯¥æ¨ «ì­®áâ¥© ¨­¦¥­¥à­®-¯à¨ª« ¤­ëå ¨ ã¯à ¢-
«¥­ç¥áª¨å ¯à®ä¨«¥©.

�¥§ãá«®¢­®, á®§¤ ­¨¥ íää¥ªâ¨¢­®£® í«¥ªâà®­­®£® ãç¥¡­®£® ¯®á®¡¨ï |
¤®áâ â®ç­® á«®¦­ ï ¨ âàã¤®¥¬ª ï à ¡®â , ­® â¢®àç¥áª¨© ¯®¤å®¤ ª ¨á¯®«ì-
§®¢ ­¨î ª®¬¯ìîâ¥à­ëå â¥å­®«®£¨© ¯®§¢®«¨â ¤®áâ¨çì ¡®«¥¥ ¨«¨ ¬¥­¥¥ ¯à¨-
¥¬«¥¬®£® à¥§ã«ìâ â  ¨ á®§¤ âì § ¬¥ç â¥«ì­ë¥ ãç¥¡­ë¥ ¯®á®¡¨ï.

�¯¨á®ª «¨â¥à âãàë
1. �àã£«¨ª®¢ �.�. �ç¥¡­®-¬¥â®¤¨ç¥áª®¥ ®¡¥á¯¥ç¥­¨¥ ¬ â¥¬ â¨ç¥áª¨å ¤¨áæ¨¯«¨­

// http://victor.kruglikov.com/methodology textbook.html

���������� ���������� � ��������
���������� ������� ����������

�¨âà®å¨­  �.�.
�ã«ìáª¨© £®áã¤ àáâ¢¥­­ë© ¯¥¤ £®£¨ç¥áª¨© ã­¨¢¥àá¨â¥â

¨¬. �.�. �®«áâ®£®
�ã« 

e-mail: svetamitr@yandex.ru

�®æ¨ «ì­ë© § ª § á®¢à¥¬¥­­®£® ®¡é¥áâ¢  ®¯à¥¤¥«ï¥â âà¥¡®¢ ­¨ï ª
ãç¨â¥«î | áä®à¬¨à®¢ âì  ªâ¨¢­ãî «¨ç­®áâì, á¯®á®¡­ãî ¯¥à¥áâà ¨¢ âìáï
¢ á¢ï§¨ á ¨§¬¥­¥­¨ï¬¨ ¢­¥è­¨å ãá«®¢¨©, á ¬®®¡ãç âìáï, á ¬®áâ®ïâ¥«ì­®
¯à¨­¨¬ âì à¥è¥­¨ï.

� ¤ ç¨, áâ®ïé¨¥ ¯¥à¥¤ ãç¨â¥«¥¬ á®¢à¥¬¥­­®© èª®«ë § ª«îç îâáï ¢
á®¢¥àè¥­áâ¢®¢ ­¨¨ ¬¥â®¤®¢, áà¥¤áâ¢ ®¡ãç¥­¨ï ¨ á¯®á®¡®¢ ®à£ ­¨§ æ¨¨ ¯®-
§­ ¢ â¥«ì­®© ¤¥ïâ¥«ì­®áâ¨ ãç é¨åáï ­  ®á­®¢¥ ¨á¯®«ì§®¢ ­¨ï ª®¬¬ã­¨-
ª â¨¢­ëå â¥å­®«®£¨©. �¨ «®£¨ç¥áª¨¥ ¬¥â®¤ë ®¡ãç¥­¨ï ¯à¨å®¤ïâ ­  á¬¥­ã
¬®­®«®£¨ç¥áª¨¬.
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�á¯¥è­ ï à¥ «¨§ æ¨ï ª®¬¬ã­¨ª â¨¢­ëå â¥å­®«®£¨© ®¡¥á¯¥ç¨¢ ¥âáï
¯ à ««¥«ì­ë¬ à¥è¥­¨¥¬ § ¤ ç á®®â¢¥âáâ¢ãîé¥© ¯à®ä¥áá¨®­ «ì­®© ¯®¤-
£®â®¢ª¨ ¡ã¤ãé¥£® ãç¨â¥«ï ¨ ä®à¬¨à®¢ ­¨ï ª®¬¬ã­¨ª â¨¢­ëå ã¬¥­¨© ã
á ¬¨å ãç é¨åáï.

�¥«¥á®®¡à §­ë¬ à¥è¥­¨¥¬ íâ®© ¯à®¡«¥¬ë ï¢«ï¥âáï ¨á¯®«ì§®¢ ­¨¥ ­®-
¢ëå ¯¥¤ £®£¨ç¥áª¨å ¨ ¨­ä®à¬ æ¨®­­ëå â¥å­®«®£¨© ¢ ¯à®æ¥áá¥ ¯à®ä¥áá¨®-
­ «ì­®© ¯®¤£®â®¢ª¨ ãç¨â¥«ï. �á¯®«ì§®¢ ­¨¥ ¢ ¯à®æ¥áá¥ ®¡ãç¥­¨ï áâã¤¥­-
â®¢ ¯à®¡«¥¬­®©, ¯à®¥ªâ­®©, ¬®¤ã«ì­®©, ¤¨áâ ­æ¨®­­®© â¥å­®«®£¨© ®¡ãç¥-
­¨ï áâ ­®¢¨âáï ­¥®âê¥¬«¥¬®© ç áâìî á¨áâ¥¬ë ®¡à §®¢ ­¨ï ¢ ¢ã§¥.

� á¢ï§¨ á â¥¬, çâ® ¯à®¥ªâ­ ï â¥å­®«®£¨ï á¯®á®¡áâ¢ã¥â ¢ë¢¥¤¥­¨î
ãç¥¡­®-¢®á¯¨â â¥«ì­®£® ¯à®æ¥áá  ­  ãà®¢¥­ì á®¢à¥¬¥­­®© ªã«ìâãàë ®¡à -
§®¢ ­¨ï, ¢ëà®á ¨­â¥à¥á ª ¨á¯®«ì§®¢ ­¨î ¬¥â®¤  ¯à®¥ªâ®¢ ª ª ¢ èª®«¥, â ª
¨ ¢ã§¥.

� ®á­®¢ã ¬¥â®¤  ¯à®¥ªâ®¢ ¯®«®¦¥­  ¨¤¥ï, á®áâ ¢«ïîé ï áãâì ¯®­ï-
â¨ï ý¯à®¥ªâþ, ¥£® ¯à £¬ â¨ç¥áª ï ­ ¯à ¢«¥­­®áâì ­  à¥§ã«ìâ â, ª®â®àë©
¯®«ãç ¥âáï ¯à¨ à¥è¥­¨¨ â®© ¨«¨ ¨­®© ¯à ªâ¨ç¥áª¨ ¨«¨ â¥®à¥â¨ç¥áª¨ §­ -
ç¨¬®© ¯à®¡«¥¬ë. �â®¡ë ¤®¡¨âìáï â ª®£® à¥§ã«ìâ â , ­¥®¡å®¤¨¬® ­ ãç¨âì
¤¥â¥© á ¬®áâ®ïâ¥«ì­® ¬ëá«¨âì, ­ å®¤¨âì ¨ à¥è âì ¯à®¡«¥¬ë, ¯à¨¢«¥ª ï
¤«ï íâ®© æ¥«¨ §­ ­¨ï ¨§ à §­ëå ®¡« áâ¥©, á¯®á®¡­®áâì ¯à®£­®§¨à®¢ âì à¥-
§ã«ìâ âë ¨ ¢®§¬®¦­ë¥ ¯®á«¥¤áâ¢¨ï à §­ëå ¢ à¨ ­â®¢ à¥è¥­¨ï, ã¬¥­¨ï ãá-
â ­ ¢«¨¢ âì ¯à¨ç¨­­®-á«¥¤áâ¢¥­­ë¥ á¢ï§¨. � ®á­®¢¥ ¬¥â®¤  ¯à®¥ªâ®¢ «¥-
¦¨â à §¢¨â¨¥ ¯®§­ ¢ â¥«ì­ëå ­ ¢ëª®¢ ãç é¨åáï, ã¬¥­¨© á ¬®áâ®ïâ¥«ì­®
ª®­áâàã¨à®¢ âì á¢®¨ §­ ­¨ï ¨ ®à¨¥­â¨à®¢ âìáï ¢ ¨­ä®à¬ æ¨®­­®¬ ¯à®áâ-
à ­áâ¢¥, à §¢¨â¨¥ ªà¨â¨ç¥áª®£® ¬ëè«¥­¨ï.

�ã¤ãé¨© ãç¨â¥«ì á¬®¦¥â ¨á¯®«ì§®¢ âì â¥å­®«®£¨î ¯à®¥ªâ­®£® ®¡ãç¥-
­¨ï ¢ á¢®¥© ¤¥ïâ¥«ì­®áâ¨ â®«ìª® ¢ â®¬ á«ãç ¥, ¥á«¨ ¢ ¯à®æ¥áá ¥£® ¯®¤-
£®â®¢ª¨ ¡ã¤¥â ¢ª«îç¥­  ¤ ­­ ï â¥å­®«®£¨ï. �®íâ®¬ã ­  ¯à ªâ¨ç¥áª¨å
§ ­ïâ¨ïå ¯® ¬¥â®¤¨ª¥ ¯à¥¯®¤ ¢ ­¨ï ¬ â¥¬ â¨ª¨ áâã¤¥­âë ¢ë¯®«­ïîâ à §-
«¨ç­ë¥ ãç¥¡­ë¥ ¯à®¥ªâë. � ¯à¨¬¥à, ­  ¯¥à¢®¬ íâ ¯¥ áâã¤¥­â ¬ ¯à¥¤« -
£ ¥âáï à §à ¡®â âì äà £¬¥­â ãà®ª  ¨«¨ ãà®ª ¢ ¨£à®¢®© ¨«¨ ¯à®¡«¥¬­®©
â¥å­®«®£¨¨, ¨«¨ á ¨á¯®«ì§®¢ ­¨¥¬ ª®¬¯ìîâ¥à , ¨ ®¡®á­®¢ âì á¢®© ¢ à¨-
 ­â ¯à®¥ªâ . � §à ¡®âª  ¯à®¥ªâ  í«¥ªâ¨¢­®£® ªãàá  ý�¨¬¬¥âà¨ï ¢®ªàã£
­ áþ, à §à ¡®âª  â¥¬ë ý�«¥¬¥­âë «®£¨ª¨ ¢ ªãàá¥ ¬ â¥¬ â¨ª¨ 5{6 ª« á-
á®¢þ íâ® ¤®áâ â®ç­® ®¡ê¥¬­ë¥ ¨ á¥àì¥§­ë¥ à ¡®âë áâã¤¥­â®¢, ª®â®àë¥ £®-
â®¢ïâáï ¢ â¥ç¥­¨¥ 1{2 ¬¥áïæ¥¢. � å®¤¥ à ¡®âë ­ ¤ ãç¥¡­ë¬¨ ¯à®¥ªâ ¬¨
áâã¤¥­âë ®¢« ¤¥¢ îâ ­ ¢ëª ¬¨ á®¢¬¥áâ­®© ¤¥ïâ¥«ì­®áâ¨, ­ ¢ëª ¬¨ ®¡é¥-
­¨ï á à §«¨ç­ë¬¨ ¨áâ®ç­¨ª ¬¨ ¨­ä®à¬ æ¨¨, ã¬¥­¨ï¬¨ ã¡¥¦¤ âì, ®âáâ -
¨¢ âì á®¡áâ¢¥­­ãî â®çªã §à¥­¨ï, ¢ëáâã¯ âì á ¯à¥§¥­â æ¨ï¬¨. �¨ «®£®¢ ï
ä®à¬  ®à£ ­¨§ æ¨¨ § ­ïâ¨© á® áâã¤¥­â ¬¨, ¯®áâ®ï­­ë¥ ¤¨áªãáá¨¨ ® â®¬,
ª ª íää¥ªâ¨¢­¥¥ ®à£ ­¨§®¢ âì ãç¥¡­ë© ¯à®æ¥áá, à §¢¨¢ îâ ª®¬¬ã­¨ª -
â¨¢­ë¥ ã¬¥­¨ï ¡ã¤ãé¨å ãç¨â¥«¥©, ¨å â¢®àç¥áª¨© ¯®â¥­æ¨ «. �áñ íâ® ¨
¡ã¤¥â á¯®á®¡áâ¢®¢ âì ã¬¥­¨î, ¢ ¤ «ì­¥©è¥¬ ®à£ ­¨§®¢ âì ¯®¤®¡­ãî ¤¥ï-
â¥«ì­®áâì ãç é¨åáï.

�á¯®«ì§®¢ ­¨¥ ¬¥â®¤  ¯à®¥ªâ®¢ ®¡¥á¯¥ç¨¢ ¥â á¨áâ¥¬ã ¤¥©áâ¢¥­­ëå ®¡-
à â­ëå á¢ï§¥©, çâ® á¯®á®¡áâ¢ã¥â à §¢¨â¨î «¨ç­®áâ¨, á ¬®à¥ «¨§ æ¨¨ ­¥
â®«ìª® ®¡ãç îé¨åáï, ­® ¨ ¯¥¤ £®£ . �¬ã ¯à¥¤®áâ ¢«ïîâáï ­®¢ë¥ ¢®§¬®¦-
­®áâ¨ ®á¬ëá«¥­¨ï á®¡áâ¢¥­­®£® ®¯ëâ , á®¢¥àè¥­áâ¢®¢ ­¨ï á¢®¥£® ¯à®ä¥á-
á¨®­ «ì­®£® ¬ áâ¥àáâ¢ , ¤ «ì­¥©è¥£® ã£«ã¡«¥­¨ï ¯¥¤ £®£¨ç¥áª®£® á®âàã¤-
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­¨ç¥áâ¢ , çâ®, ¢ ª®­¥ç­®¬ áç¥â¥, á¯®á®¡áâ¢ã¥â ®¯â¨¬¨§ æ¨¨ ãç¥¡­®£® ¯à®-
æ¥áá  ­  ®á­®¢¥ ¥£® ¨­ä®à¬ â¨§ æ¨¨.

���������� �������������� ������
�������������� � ������� ��������������
���������� � �� ������������� � ��������

��������

�ï­¥æª  �.
�ëáè ï �ª®«  ¨¬. � ¢«  �«®¤ª®¢¨æ  ¢ �«®æª¥, �­áâ¨âãâ

�®áâ¢ã§®¢áª®£® �¡à §®¢ ­¨ï
e-mail: julia@wlodkowic.pl

�­ä®à¬ æ¨®­­ ï â¥å­®«®£¨ï ­ è«  á¢®ñ ¬¥áâ® ­  ª ¦¤®¬ ãà®¢­¥ à¥-
ä®à¬¨à®¢ ­­®© á¨áâ¥¬ë ®¡à §®¢ ­¨ï. �®¤£®â®¢ª  ¯à¥¯®¤ ¢ â¥«¥© ¢ ®¡-
« áâ¨ ¨­ä®à¬ æ¨®­­ëå â¥å­®«®£¨© ¨ ¨å ¨á¯®«ì§®¢ ­¨¥ ¬®£ãâ ¡ëâì à¥ «¨-
§®¢ ­ë ­  à §«¨ç­ëå ãà®¢­ïå ®¡ãç¥­¨ï (¢ëáè¥¥ ®¡à §®¢ ­¨¥, ªãàáë ¯¥-
à¥¯®¤£®â®¢ª¨, ªãàáë ¯®¢ëè¥­¨ï ª¢ «¨ä¨ª æ¨¨, ¯®á«¥¢ã§®¢áª®¥ ®¡ãç¥­¨¥)
¢® ¢à¥¬ï ¯®«ãç¥­¨ï á®®â¢¥âáâ¢ãîé¨å ª¢ «¨ä¨ª æ¨¨. �â âìï ¯®á¢ïé¥­ 
¯à®¡«¥¬¥ ¯®¤£®â®¢ª¨ ¯à¥¯®¤ ¢ â¥«¥© ¢ ®¡« áâ¨ ¨­ä®à¬ æ¨®­­ëå â¥å­®-
«®£¨© ¨ ¨å ¨á¯®«ì§®¢ ­¨¥ ¢® ¢à¥¬ï ¨§¡à ­­ëå ªãàá®¢ ¯¥à¥ª¢ «¨ä¨ª æ¨¨,
ª®â®àë¥ ¢ á®®â¢¥âáâ¢¨¨ á® áâ ­¤ àâ ¬¨ ®¡ãç¥­¨ï ãç¨â¥«¥© (2004) £®â®-
¢ïâ ãç¨â¥«¥© ª ®¡ãç¥­¨î ¨§¡à ­­®£® ¯à¥¤¬¥â . � §«¨ç­ë¥ ¯à¥¤¯®áë«ª¨
¢«¨ïîâ ­  ¢¢¥¤¥­¨¥ ¢ ¯« ­ ®¡ãç¥­¨ï íâ¨å ªãàá®¢ ¯à®£à ¬¬­ëå á®¤¥à¦ -
­¨©, á¢ï§ ­­ëå á ¯®¤£®â®¢ª®© ¯à¥¯®¤ ¢ â¥«¥© ¢ ®¡« áâ¨ ¨­ä®à¬ æ¨®­­ëå
â¥å­®«®£¨©, ¨å ¨á¯®«ì§®¢ ­¨¥ ¢ ª ç¥áâ¢¥ á®áâ ¢«ïîé¥£® í«¥¬¥­â  à ¡®âë
¯à¥¯®¤ ¢ â¥«ï, §­ ª®¬áâ¢® á ¬¥â®¤¨ª®© ¨á¯®«ì§®¢ ­¨ï ¢ëè¥ã¯®¬ï­ãâëå
â¥å­®«®£¨© ¢ ¨§¡à ­­®© ®¡« áâ¨ ®¡ãç¥­¨ï. �­ «¨§ ¯à¥¤áâ ¢«¥­­®© ¯à®-
¡«¥¬ â¨ª¨ ¡ë« ¯à®¢¥¤ñ­ ­  ®á­®¢¥ ¨§¡à ­­ëå ªãàá®¢ ¯¥à¥ª¢ «¨ä¨ª æ¨¨
¯à¥¯®¤ ¢ â¥«¥©, à¥ «¨§®¢ ­­ëå �­áâ¨âãâ®¬ �®áâ¢ã§®¢áª®£® �¡à §®¢ ­¨ï
�ëáè¥© �ª®«ë ¨¬. � ¢«  �«®¤ª®¢¨æ  ¢ �«®æª¥.

785



�� ������������������ ������������
��������� ��������������� �������

�¨ª®« ¨è¢¨«¨ �., � ¯ ­ ¤§¥ �., �¢ ­¨ï �., �¨ª­ ¤§¥ �.,
�®âà¨ª ¤§¥ �.

�àã§¨­áª¨© �¥å­¨ç¥áª¨© �­¨¢¥àá¨â¥â

e-mail: david@gtu.ge

�à®¡«¥¬  ¯¥à¥£àã§ª¨ âà ¤¨æ¨®­­ëå áà¥¤­¨å, â ª ¨ ã­¨¢¥àá¨â¥âáª¨å
ãç¥¡­ëå ªãàá®¢ ­¥à¥¤ª® á¢ï§ ­  á ­¥¤®áâ â®ç­ë¬ à §¢¥àâë¢ ­¨¥¬ ®¡®¡-
é îé¨å «¨­¨¨ ¨ á çà¥§¬¥à­®© à §¤à®¡«¥­­®áâìî á®¤¥à¦ ­¨ï. �â®¬ã á®-
¯ãâáâ¢ã¥â ®¯®§¤ ­¨¥ á¢®¥¢à¥¬¥­­®© ¯®¤£®â®¢ª¨ ®á­®¢ ­¨ï ¤«ï ¢¢¥¤¥­¨ï
®á­®¢­ëå ¯®­ïâ¨¨, ¢å®¤ïé¨å ¢ ãª § ­­ë¥ ªãàáë. � ¤®ª« ¤¥ ¯à¥¤« £ -
îâáï ¬¥â®¤¨ç¥áª¨¥ ­®¢è¥áâ¢  (ý¬¥à®¯à¨ïâ¨ïþ) ¤«ï ã¬¥­ìè¥­¨ï ã¯®¬ï­ã-
âëå ­¥¤®áâ âª®¢ ­ £«ï¤­ë¬, «¥£ª® ®á¬ëá«ï¥¬ë¬ ¯à¥¤áâ ¢«¥­¨¥¬ ¬¨ªà®
¨ ¬ ªà®áâàãªâãàë [1] ®á¢ ¨¢ ¥¬®£® §­ ­¨ï ¨ â ª¦¥ ¤¨¤ ªâ¨ç¥áª®© ®¡à -
¡®âª®© ¯à¥¢à é îé¥© áà ¢­¨â¥«ì­® á«®¦­ë¥ â¥¬ë ¢ ¡®«¥¥ ¯à®áâë¥; �â¨¬
á®§¤ îâáï ãá«®¢¨ï, ¯®§¢®«ïîé¨¥ á®«¨¤­ë¥ ¢®¯à®áë á¤¥« âì ãá¢®ï¥¬ë¬¨
­  à ­­¨å áâ ¤¨ïå ®¡ãç¥­¨ï.

�«¨ï­¨¥¬ ¯®¤å®¤®¢ â.­. ¤¨áªà¥â­®© ¨ ­¥¯à¥àë¢­®© ¬ â¥¬ â¨ª¨ ( ­ -
«¨§ ) ç¥à¥§ ­ £«ï¤­ãî ¯à¥¤¢ à¨â¥«ì­ãî áâàãªâãà¨§ æ¨î ®á­®¢­ëå á®®â-
­®è¥­¨© ¨ ¯®áâ¥¯¥­­ë¬ ã£«ã¡«¥­¨¥¬ ¨«¨ à áè¨à¥­¨¥¬ ¤®áâ¨£ ¥âáï §­ -
ç¨â¥«ì­®¥ ã«ãçè¥­¨¥ âà ¤¨æ¨®­­®© ¯à®¯¥¤¥¢â¨ª¨.

�âàãªâãà¨à®¢ ­­®¥ ¯à¥¤áâ ¢«¥­¨¥ ®¡«¥£ç ¥â ­¥ â®«ìª® ¨¤¥©­®¥ ãá®¢¥à-
è¥­áâ¢®¢ ­¨¥ ¯à®¯¥¤¥¢â¨ª¨ ¨, ¢ ®¡é¥¬, ¯à®æ¥áá  ®á¢®¥­¨ï, ­® â ª¦¥  ¢-
â®¬ â¨§¨à®¢ ­­®¥ ¯à®¢¥¤¥­¨¥ ®æ¥­ª¨ ª ç¥áâ¢  ãà®¢­ï §­ ­¨¨ [2], â.¥. ®áã-
é¥áâ¢«¥­¨¥ ã¯à®é¥­­®© ¨ á¨áâ¥¬ â¨ç­®© ­¥¯à¥àë¢­®© ®¡à â­®© á¢ï§¨ ¢
¯à®æ¥áá¥ ãá®¢¥àè¥­áâ¢®¢ ­¨ï.

�¤­¨¬ ¨§ äã­¤ ¬¥­â®¬ á®¢¥àè¥­áâ¢®¢ ­¨ï ï¢«ï¥âáï «®£¨ç¥áª¨ á¢ï§ ­-
­®¥ ¨ ­ £«ï¤­® ¯à¥¤áâ ¢«¥­­®¥ §­ ­¨¥, ª ª ¢ ä®à¬ «¨§®¢ ­­®¬, â ª ¨ ¢
¯à ªâ¨ç¥áª¨ ¬ â¥à¨ «¨§®¢ ­­®¬ ¢¨¤¥, ª®â®à®¥ ¯¥à¥¤ ¥âáï á®¢à¥¬¥­­ë¬¨
áà¥¤áâ¢ ¬¨  ¢â®¬ â¨§ æ¨¨.

�áâ¥áâ¢¥­­® ¢®§­¨ª îâ á®¯ãâáâ¢ãîé¨¥ ®¡é¨¥ ¨ ­®¢ë¥ ¯à®¡«¥¬ë ®â­®-
á¨â¥«ì­® â¥å­¨ç¥áª®£® ¨«¨ ¨¤¥©­® | ª®¬¯ìîâ¥à­®£® ®¡á«ã¦¨¢ ­¨ï ãç¥¡-
­®£® ¯à®æ¥áá  ¢ ¤ ­­®¬ ª®­â¥ªáâ¥. �à¥¤¨ ®¦¨¤ ¥¬ëå à¥§ã«ìâ â®¢, ®á®¡®
æ¥­­ë¬, ¯à¥¤áâ ¢«ï¥âáï ¯à¨®¡à¥â¥­¨¥  «£®à¨â¬¨ç¥áª®£® áâ¨«ï ¬ëè«¥­¨ï.

�«ï ¨««îáâà æ¨¨ ¯à¨¢®¤¨¬ áå¥¬ â¨ç­ë© ®¡à §¥æ à¥ «¨§ æ¨¨ áª § ­-
­®£® ­  ¯à¨¬¥à¥ ¯®¤£®â®¢ª¨ ¢¢¥¤¥­¨ï ¯®­ïâ¨¨ ®¡®¡é¥­­®© äã­ªæ¨¨ ¨ ¯à®-
¨§¢®¤­ë© ¢ ®¡®¡é¥­­®¬ á¬ëá«¥.
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�¢â®à®¬ à §à ¡®â ­® ¯¥àá¯¥ªâ¨¢­®¥ á®¢¥àè¥­® ­®¢®¥, ­¨ª¥¬ ¢ ¬¨à¥
à ­¥¥ ­¥ ¯à¥¤«®¦¥­­®¥ ­ ¯à ¢«¥­¨¥ ¢ ¬®¤¥«¨à®¢ ­¨¨ áâ¥à¦­¥¢ëå ¨ ª®­-
â¨­ã «ì­ëå á¨áâ¥¬, ¯à¨ ª®â®à®¬ ¤«ï ¨áá«¥¤ã¥¬®£® ®¡ê¥ªâ  á¨­â¥§¨àã¥âáï
(­  ®á­®¢¥ ¯à¥¤«®¦¥­­®£® ¨¬ ¬¥â®¤   ªâ¨¢­®£® ¨­¢¥àá­®£® ®¤­®- ¨ ¤¢ã-
ªà â­®£® ¤ã¡«¨à®¢ ­¨ï ­¥¨§¢¥áâ­ëå) í«¥ªâà®­­ ï ¬®¤¥«ì,  ­ «¨§¨àã¥¬ ï
¤ «¥¥ ­¥ ­  á¯¥æ¨ «¨§¨à®¢ ­­®©  ­ «®£®¢®© ¢ëç¨á«¨â¥«ì­®© ¬ è¨­¥,   á
¯®¬®éìî ¯ ª¥â  ¯à®£à ¬¬ ¤«ï à áç¥â  í«¥ªâà®­­ëå æ¥¯¥© ­  ����, çâ®
¯®§¢®«ï¥â áãé¥áâ¢¥­­® à áè¨à¨âì ¢®§¬®¦­®áâ¨ ¬ â¥¬ â¨ç¥áª®£® ®¡à §®-
¢ ­¨ï.

�â® ­ ¯à ¢«¥­¨¥ ¢ ¬®¤¥«¨à®¢ ­¨¨ ¤¥ä®à¬¨àã¥¬ëå ®¡ê¥ªâ®¢ ®á®¡¥­­®
íää¥ªâ¨¢­®, ª®£¤  ¨áá«¥¤ã¥¬ë© ®¡ê¥ªâ á®¤¥à¦¨â ­¥áâ ­¤ àâ­ë¥ í«¥-
¬¥­âë, ãç¨âë¢ îé¨¥ ä¨§¨ç¥áªãî, £¥®¬¥âà¨ç¥áªãî ¨ ª®­áâàãªâ¨¢­ãî ­¥-
«¨­¥©­®áâì á¨áâ¥¬ë, à¥®«®£¨ç¥áª¨¥ á¢®©áâ¢  ¬ â¥à¨ «®¢,  £à¥áá¨¢­®áâì
áà¥¤ë, ¢ ª®â®à®© à ¡®â ¥â ¬ â¥à¨ « ª®­áâàãªæ¨¨ ¨ â.¯.

�¨­â¥§¨à®¢ ­ë ­®¢ë¥ í«¥ªâà®­­ë¥ áå¥¬ë- ­ «®£¨ ¤«ï ¬®¤¥«¨à®¢ ­¨ï
¨§£¨¡ ¥¬ëå áâ¥à¦­¥© ¨ áâ¥à¦­¥©, à ¡®â îé¨å ­  ¯à®¤®«ì­ë¥ ãá¨«¨ï ¯à¨
à áçñâ¥ áâ¥à¦­¥¢ëå á¨áâ¥¬ ­  áâ â¨ªã, ¤¨­ ¬¨ªã ¨ ãáâ®©ç¨¢®áâì.

� §à ¡®â ­­ë¥ áå¥¬ë- ­ «®£¨ áâ¥à¦­¥©, à ¡®â îé¨å ­  ¯à®¤®«ì­ë¥
ãá¨«¨ï, ¯®§¢®«ïîâ ãç¨âë¢ âì ä¨§¨ç¥áªãî ­¥«¨­¥©­®áâì ¬ â¥à¨ «  ¢ ¢¨¤¥
ªà¨¢®«¨­¥©­®© § ¢¨á¨¬®áâ¨ ¨«¨ § ¢¨á¨¬®áâ¨,  ¯¯à®ªá¨¬¨à®¢ ­­®© ãç áâ-
ª ¬¨ ¯àï¬ëå,   â ª¦¥ £¥®¬¥âà¨ç¥áªãî ­¥«¨­¥©­®áâì.

�¨­â¥§¨à®¢ ­  áå¥¬ - ­ «®£ ¨§£¨¡ ¥¬®£® áâ¥à¦­ï á ãç¥â®¬ ¢®§¬®¦-
­®áâ¨ ¯®ï¢«¥­¨ï ¯« áâ¨ç¥áª¨å è à­¨à®¢ ¯® ª®­æ ¬ áâ¥à¦­ï.

�®«ãç¥­  í«¥ªâà®­­ ï ¬®¤¥«ì ª¨­¥â¨ç¥áª®£® ãà ¢­¥­¨ï, å à ªâ¥à¨§ã-
îé¥£® ¯à®æ¥áá ª®àà®§¨®­­®£® à §àãè¥­¨ï ¬ â¥à¨ « . �â  ¬®¤¥«ì ¯®§¢®-
«ï¥â ¯®«ãç¨âì à¥è¥­¨¥ ãª § ­­®£® ãà ¢­¥­¨ï ¢ ¢¨¤¥ «®£¨áâ¨ç¥áª®© ªà¨-
¢®© �¥àåî«ìáâ , çâ® ¤ ¥â ¢®§¬®¦­®áâì  ­ «¨§¨à®¢ âì «î¡ë¥ áâ¥à¦­¥¢ë¥
á¨áâ¥¬ë, ¢§ ¨¬®¤¥©áâ¢ãîé¨¥ á  £à¥áá¨¢­®© áà¥¤®©, ¢ â®¬ ç¨á«¥ £¥®¬¥â-
à¨ç¥áª¨ ­¥«¨­¥©­ë¥. �«ï ãç¥â  ¨§¬¥­¥­¨ï à §¬¥à®¢ ¯®¯¥à¥ç­®£® á¥ç¥­¨ï
¯à¨ ª®àà®§¨©­®¬ à §àãè¥­¨¨ á¨­â¥§¨à®¢ ­ë á¯¥æ¨ «ì­ë¥ áå¥¬ë- ­ «®£¨
¨§£¨¡ ¥¬ëå áâ¥à¦­¥© ¨ áâ¥à¦­¥©, à ¡®â îé¨å ­  ¯à®¤®«ì­ë¥ ãá¨«¨ï, çâ®
¯®§¢®«ï¥â, ¢ ç áâ­®áâ¨, ¯à®¨§¢®¤¨âì à áç¥â ª®¬¡¨­¨à®¢ ­­ëå á¨áâ¥¬ |
â ª¨å ª ª è¯à¥­£¥«ì­ ï ¡ «ª .

� §à ¡®â ­ ­¥áâ ­¤ àâ­ë© ¯®¤å®¤ ¤«ï ®¯à¥¤¥«¥­¨ï á®¡áâ¢¥­­ëå ç áâ®â
¨ á®¡áâ¢¥­­ëå ä®à¬ ª®«¥¡ ­¨© ¯à®¨§¢®«ì­ëå áâ¥à¦­¥¢ëå á¨áâ¥¬ á «î-
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¡ë¬ ç¨á«®¬ áâ¥¯¥­¥© á¢®¡®¤ë. �  ®á­®¢¥ ¬¥â®¤  ­ ç «ì­ëå ¯ à ¬¥âà®¢
á¨­â¥§¨à®¢ ­ë í«¥ªâà®­­ë¥ ¬®¤¥«¨, ¯®§¢®«ïîé¨¥ ¯®«ãç¨âì £à ä¨ç¥áª¨
ª®­ä¨£ãà æ¨î ®á¥© áâ¥à¦­¥© ¤«ï «î¡ëå ä®à¬ á®¡áâ¢¥­­ëå ª®«¥¡ ­¨© ¨
á®®â¢¥âáâ¢ãîé¨¥ ¨¬ í¯îàë ¨§£¨¡ îé¨å ¬®¬¥­â®¢,   â ª¦¥ ª®­ä¨£ãà -
æ¨î ¤¥ä®à¬¨à®¢ ­­®© ®á¨ áâ¥à¦­ï ¯à¨ à §«¨ç­ëå ä®à¬ å ¯®â¥à¨ ãáâ®©-
ç¨¢®áâ¨.

� §à ¡®â ­  ¬¥â®¤¨ª   ­ «¨§  á¢®¡®¤­ëå ¨ ¢ë­ã¦¤¥­­ëå ª®«¥¡ ­¨©
ª ª ¯à®æ¥áá  ¢® ¢à¥¬¥­¨ ¤«ï «î¡ëå «¨­¥©­ëå ¨, çâ® ­ ¨¡®«¥¥ ¢ ¦­®, ­¥«¨-
­¥©­ëå áâ¥à¦­¥¢ëå ¨ ª®­â¨­ã «ì­ëå á¨áâ¥¬ á á®áà¥¤®â®ç¥­­ë¬¨ ¬ áá ¬¨,
çâ® ¯à®¤¥¬®­áâà¨à®¢ ­® ­  ¡®«ìè®¬ ª®«¨ç¥áâ¢¥ £à ä¨ª®¢ ª®«¥¡ â¥«ì­ëå
¯à®æ¥áá®¢. �â  ¬¥â®¤¨ª , ¯à¥¤«®¦¥­­ ï ¨ à¥ «¨§®¢ ­­ ï ¢¯¥à¢ë¥, ª ª
­®¢ ï ä®à¬  ¤¨­ ¬¨ç¥áª®£® ¬¥â®¤  à áçñâ  ­  ãáâ®©ç¨¢®áâì, ¯®§¢®«¨« 
á®§¤ âì í«¥ªâà®­­ãî ¬®¤¥«ì ¤«ï ¨áá«¥¤®¢ ­¨ï ãáâ®©ç¨¢®áâ¨ áâ¥à¦­¥¢ëå
á¨áâ¥¬, ª®£¤  ¯® å à ªâ¥àã ª®«¥¡ ­¨© á¨áâ¥¬ë ¬®¦­® áã¤¨âì ® ¢¥«¨ç¨­¥
á¦¨¬ îé¥© á¨«ë, çâ® ¯à®¤¥¬®­áâà¨à®¢ ­® ­  ¯à¨¬¥à å á¨áâ¥¬ á ®¤­®©
¨ ¤¢ã¬ï ¤¨­ ¬¨ç¥áª¨¬¨ áâ¥¯¥­ï¬¨ á¢®¡®¤ë, ¢ â®¬ ç¨á«¥ ¨ ¯à¨ ¤¥©áâ¢¨¨
á«¥¤ïé¥© á¨«ë.

�áá«¥¤®¢ ­® ¢®§¬ãé¥­­®¥ ¤¢¨¦¥­¨¥ ­¥ª®­á¥à¢ â¨¢­®© á¨áâ¥¬ë á® á«¥-
¤ïé¥© á¨«®© ¤¨­ ¬¨ç¥áª¨¬ ¬¥â®¤®¬, çâ® ¯®§¢®«¨«® ¯®áâà®¨âì â®ç­ë© £à -
ä¨ª, ¯®ª §ë¢ îé¨© § ¢¨á¨¬®áâì ¯ à ¬¥âà  ªà¨â¨ç¥áª®© á«¥¤ïé¥© á¨«ë
¤«ï á¨áâ¥¬ë á ¤¢ã¬ï áâ¥¯¥­ï¬¨ á¢®¡®¤ë ®â ®â­®è¥­¨ï ¤«¨­ë áâ¥à¦­ï ª
à ¤¨ãáã ¨­¥àæ¨¨ ¬ ááë. �â® ¯®§¢®«¨«® ¢¯¥à¢ë¥ ®¯à¥¤¥«¨âì ¬¨­¨¬ «ì-
­®¥ §­ ç¥­¨¥ ¯ à ¬¥âà  ªà¨â¨ç¥áª®© á«¥¤ïé¥© á¨«ë, ª®â®à®¥ ¢ ¨§¢¥áâ­®©
«¨â¥à âãà¥ ®âáãâáâ¢®¢ «®.

�ë¯®«­¥­ ¤¥ä®à¬ æ¨®­­ë© à áç¥â ¤«ï á«ãç ï, ª®£¤  á«¥¤ïé ï á¨« 
¨¬¥¥â ­¥¡®«ìè®© íªáæ¥­âà¨á¨â¥â. �®«ãç¥­­ë¥ £à ä¨ª¨ ¯®¯¥à¥ç­ëå ¨ ã£-
«®¢ëå ¯¥à¥¬¥é¥­¨© ª®­á®«ì­®£® áâ¥à¦­ï ¤ îâ ®¯à¥¤¥«¥­­ãî ¨­ä®à¬ -
æ¨î ® ¯ à ¬¥âà å ªà¨â¨ç¥áª®© á«¥¤ïé¥© á¨«ë. � â® ¦¥ ¢à¥¬ï ¤¥ä®à-
¬ æ¨®­­ë© à áç¥â, ¢ë¯®«­¥­­ë© ¢¯¥à¢ë¥ ¯à¨ à áç¥â¥ ­  ãáâ®©ç¨¢®áâì
áâ¥à¦­ï á ¯à¥¤¢ à¨â¥«ì­® ¯®¤¦ â®© ¯àã¦¨­®©, ¯®§¢®«¨« ®¯à¥¤¥«¨âì ¯ -
à ¬¥âàë ªà¨â¨ç¥áª®© á¦¨¬ îé¥© á¨«ë. � ª¦¥ ¢¯¥à¢ë¥ ¢ë¯®«­¥­  ­ -
«¨â¨ç¥áª¨© ¤¥ä®à¬ æ¨®­­ë© à áç¥â ¤«ï á«ãç ï, ª®£¤  ã¯àã£® § é¥¬«¥­-
­ ï ®¯®à  ¨¬¥¥â ¬ï£ªãî ¨«¨ ¦¥áâªãî ­¥«¨­¥©­®áâì,   â ª¦¥ ­¥«¨­¥©­ãî
¯à¥¤¢ à¨â¥«ì­® ¯®¤¦ âãî ¯àã¦¨­ã. �®ª § ­®, çâ® ¤«ï á«ãç ï ¬ï£ª®©
­¥«¨­¥©­®áâ¨ áãé¥áâ¢¥­­®¥ ¢«¨ï­¨¥ ­  §­ ç¥­¨¥ ¯ à ¬¥âà  ªà¨â¨ç¥áª®©
á«¥¤ïé¥© á¨«ë ¨¬¥¥â ý­ ç «ì­®¥ ãá«®¢¨¥þ, çâ® ¯à®¤¥¬®­áâà¨à®¢ ­® á®®â-
¢¥âáâ¢ãîé¨¬ £à ä¨ª®¬, ¢ â® ¦¥ ¢à¥¬ï ¤«ï ¦¥áâª®© ­¥«¨­¥©­®áâ¨ â ª®£®
¢«¨ï­¨ï ý­ ç «ì­®£® ãá«®¢¨ïþ ¢ ¢¨¤¥ ¯®¯¥à¥ç­® ¯à¨«®¦¥­­®© ­ £àã§ª¨
­¥â.

�«ï à áç¥â  ¨§£¨¡ ¥¬ëå áâ¥à¦­¥© ¨ áâ¥à¦­¥©, à ¡®â îé¨å â®«ìª® ­ 
¯à®¤®«ì­ë¥ ãá¨«¨ï, á ãç¥â®¬ £¥®¬¥âà¨ç¥áª®© ­¥«¨­¥©­®áâ¨ á¨­â¥§¨à®¢ ­ 
í«¥ªâà®­­ ï áå¥¬ - ­ «®£ á è¨à®ª¨¬¨ äã­ªæ¨®­ «ì­ë¬¨ ¢®§¬®¦­®áâï¬¨,
ª®â®àë¥ ¯à®¤¥¬®­áâà¨à®¢ ­ë ­  àï¤¥ £¥®¬¥âà¨ç¥áª¨ ¨§¬¥­ï¥¬ëå ¨ ­¥-
¨§¬¥­ï¥¬ëå áâ¥à¦­¥¢ëå á¨áâ¥¬. � ç áâ®â­®áâ¨, ¤¥â «ì­® ¨áá«¥¤®¢ ­ 
è¯à¥­£¥«ì­ ï è à­¨à­ ï á¨áâ¥¬ , ®¡« ¤ îé ï ª¨­¥¬ â¨ç¥áª®© ¨§¬¥­ï-
¥¬®áâìî ¨ è¯à¥­£¥«ì­ ï ¡ «ª , ª®â®à ï ¢ ¯à¥¤¥«ì­®¬ á®áâ®ï­¨¨ ¯à¨ ¯®-
ï¢«¥­¨¨ ¯« áâ¨ç¥áª¨å è à­¨à®¢ áâ ­®¢¨âáï £¥®¬¥âà¨ç¥áª¨ ¨§¬¥­ï¥¬®©,
­® ¯à®¤®«¦ ¥â ¢®á¯à¨­¨¬ âì ­ £àã§ªã. �®«ãç¥­­ë¥ ¨­â¥à¥á­ë¥ £à ä¨ª¨
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¤¥¬®­áâà¨àãîâ ­¥®¡ëç­ãî à ¡®âã íâ¨å á¨áâ¥¬.
�¯¥à¢ë¥ ¢ëïá­¥­®, çâ® ä¥à¬  �¨§¥á , ®¡« ¤ îé ï ¯¥à¥áª®ª®¬, ¯à¨

®¯à¥¤¥«¥­­ëå ¤¨­ ¬¨ç¥áª¨å ¢®§¤¥©áâ¢¨ïå, ¯à¥¢à é îé¨å ¥ñ ¢ £¥­¥à â®à
áâ®å áâ¨ç­®áâ¨, ¬®¦¥â á®¢¥àè âì å ®â¨ç¥áª¨¥ ª®«¥¡ ­¨ï, â ª ª ª ¢ ä §®-
¢®¬ ¯à®áâà ­áâ¢¥ ¯®¤®¡­ëå ¤¨­ ¬¨ç¥áª¨å á¨áâ¥¬ ¢®§¬®¦­® áãé¥áâ¢®¢ -
­¨¥ ®¯à¥¤¥«¥­­ëå §®­, ­ §ë¢ ¥¬ëå áâà ­­ë¬¨  ââà ªâ®à ¬¨.

�¨­â¥§¨à®¢ ­ë í«¥ªâà®­­ë¥ áå¥¬ë, ¯®§¢®«ïîé¨¥ ãç¨âë¢ âì ¢ï§ª®ã¯-
àã£¨¥ á¢®©áâ¢  ¬ â¥à¨ «®¢. �áá«¥¤®¢ ­ ã¤ à ¢ï§ª®ã¯àã£®£® â¥«  ® ¦¥áâª®¥
®á­®¢ ­¨¥. �ë¯®«­¥­ à áç¥â ¡ «®ª ­  ¢ï§ª®ã¯àã£¨å ®¯®à å ¨ ­  ¢ï§ª®ã¯-
àã£®¬ ®á­®¢ ­¨¨. � áá¬®âà¥­ë ¬®¤¥«¨ �®©£â , � ªá¢¥«« , �¥«ì¢¨­ .

�®«ãç¥­ë â®ç­ë¥  «£¥¡à ¨ç¥áª¨¥ ãà ¢­¥­¨ï, á®®â¢¥âáâ¢ãîé¨¥ ¤¨ää¥-
à¥­æ¨ «ì­ë¬ ãà ¢­¥­¨ï¬ ¯à¨ à áç¥â¥ áâ¥à¦­¥¢ëå á¨áâ¥¬ ­  ¯®¯¥à¥ç­ë©
¨§£¨¡ ¡¥§ ãç¥â  ¨ á ãç¥â®¬ ¢ï§ª®ã¯àã£¨å á¢®©áâ¢ ¬ â¥à¨ «®¢ ¢ á®®â¢¥â-
áâ¢¨¨ á ¬®¤¥«ìî �¥«ì¢¨­ . �«ï ¤¨ää¥à¥­æ¨ «ì­®£® ãà ¢­¥­¨ï ç¥â¢¥à-
â®£® ¯®àï¤ª  ¯®«ãç¥­® â®ç­®¥  «£¥¡à ¨ç¥áª®¥ ãà ¢­¥­¨¥ ¤«ï ¡ «ª¨, à á-
¯®«®¦¥­­®© ­  ã¯àã£¨å ®¯®à å (¨«¨ ã¯àã£®¬ ¢¨­ª«¥à®¢áª®¬ ®á­®¢ ­¨¨).
�®«ãç¥­ àï¤ â®ç­ëå  «£¥¡à ¨ç¥áª¨å ãà ¢­¥­¨©, íª¢¨¢ «¥­â­ëå ¤¨ää¥-
à¥­æ¨ «ì­ë¬ ãà ¢­¥­¨ï¬ ¯à¨ à áç¥â¥ áâ¥à¦­¥¢ëå á¨áâ¥¬ ­  ¯à®¤®«ì­®-
¯®¯¥à¥ç­ë© ¨§£¨¡ ¡¥§ ãç¥â  ¨ á ãç¥â®¬ ¢ï§ª®ã¯àã£¨å á¢®©áâ¢ ¬ â¥à¨ «®¢,
ª®£¤  ¯®¯¥à¥ç­ ï ¨ ¯à®¤®«ì­ ï ­ £àã§ª¨ ¯à¨ª« ¤ë¢ îâáï ¢ ¢¨¤¥ ¨¬¯ã«ì-
á®¢ á «î¡ë¬¨ ¯¥à¨®¤ ¬¨ ¨å ¤«¨â¥«ì­®áâ¨ ¨ «î¡ë¬ ç¥à¥¤®¢ ­¨¥¬. �«ï
¢á¥å íâ¨å á«ãç ¥¢ á¨­â¥§¨à®¢ ­ë á®®â¢¥âáâ¢ãîé¨¥ í«¥ªâà®­­ë¥ ¬®¤¥«¨.

� §à ¡®â ­­ ï ¬¥â®¤¨ª  ¬®¤¥«¨à®¢ ­¨ï è¨à®ª® ¨á¯®«ì§®¢ « áì, ¢
ç áâ­®áâ¨, ¢ ãç¥¡­®¬ ¯à®æ¥áá¥ ¢ �¥«®àãááª®© £®áã¤ àáâ¢¥­­®© ¯®«¨â¥å­¨-
ç¥áª®©  ª ¤¥¬¨¨ ¯à¨ ¢ë¯®«­¥­¨¨ áâã¤¥­ç¥áª¨å ­ ãç­ëå à ¡®â ¨ à áçñâ­®-
¯à®¥ªâ¨à®¢®ç­ëå § ¤ ­¨©.

������������� �������������� ����������
� ��������� ��������������� ��������

�áâ ¯¥­ª® �.�.
�ã¡ ­áª¨© £®áã¤ àáâ¢¥­­ë© ã­¨¢¥àá¨â¥â, ä¨«¨ « ¢ £. �®¢®à®áá¨©áª¥,

ª ä¥¤à  ¨­ä®à¬ â¨ª¨ ¨ ¬ â¥¬ â¨ª¨
£. �®¢®à®áá¨©áª, ã«. �§¥à¦¨­áª®£® 154, ª¢. 73

�¥«.: (8617)617873, 9184848913, e-mail: ostapenkonvr@mail.ru

�®¢à¥¬¥­­®¥ ¯à®ä¥áá¨®­ «ì­®¥ ®¡à §®¢ ­¨¥ å à ªâ¥à¨§ã¥âáï ¯¥à¥å®-
¤®¬ ®â ý§­ ­¨¥æ¥­âà¨ç¥áª®©þ ®à£ ­¨§ æ¨¨, ®¯à¥¤¥«ïîé¥© ®á­®¢­ë¬¨ æ¥-
«ï¬¨ ¨ à¥§ã«ìâ â®¬ ®¡ãç¥­¨ï §­ ­¨ï, ã¬¥­¨ï ¨ ­ ¢ëª¨ ®¡ãç îé¥£®áï,
ª £ã¬ ­¨áâ¨ç¥áª®© «¨ç­®áâ­®-æ¥­âà¨à®¢ ­­®© ®à¨¥­â æ¨¨, ª à §¢¨â¨î ¨
á ¬®à¥ «¨§ æ¨¨ á¯®á®¡­®áâ¥© ç¥«®¢¥ª  ª ª £« ¢­®© æ¥«¨ ®¡à §®¢ ­¨ï[2].
�« áá¨ç¥áª¨¥ ¯à¨­æ¨¯ë ¤¨¤ ªâ¨ª¨ ®¯à¥¤¥«ïîâ ®á­®¢­ë¥ æ¥«¥¢ë¥ ãáâ -
­®¢ª¨ ®¡ãç¥­¨ï, ­® ­¥ ¯®§¢®«ïîâ ­ ¨¡®«¥¥ ¯®«­® ®¯¨á âì ¨ à¥£« ¬¥­â¨à®-
¢ âì «¨ç­®áâ­® ®à¨¥­â¨à®¢ ­­ë© ¯à®æ¥áá ®¡à §®¢ ­¨ï. �¥à¥ç¨á«¨¬ ­¥ª®-
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â®àë¥ ¯à¨­æ¨¯ë íâ®£® ¯à®æ¥áá , ­ ¯à ¢«¥­­ë¥ ­  ¯®¢ëè¥­¨¥ ¯à®¤ãªâ¨¢-
­®áâ¨, ªà¥ â¨¢­®áâ¨ ¨ ¨­¤¨¢¨¤ã «¨§ æ¨¨ ®¡ãç¥­¨ï [1]:

{ «¨ç­®áâ­®£® æ¥«¥¯®« £ ­¨ï;
{ ¢ë¡®à  ¨­¤¨¢¨¤ã «ì­®© ®¡à §®¢ â¥«ì­®© âà ¥ªâ®à¨¨;
{ ¬¥â ¯à¥¤¬¥â­ëå ®á­®¢ ®¡à §®¢ â¥«ì­®£® ¯à®æ¥áá ;
{ ¯à®¤ãªâ¨¢­®áâ¨ ®¡ãç¥­¨ï;
{ ¯¥à¢¨ç­®áâ¨ ®¡à §®¢ â¥«ì­®© ¯à®¤ãªæ¨¨ ®¡ãç îé¥£®áï;
{ á¨âã â¨¢­®áâ¨ ®¡ãç¥­¨ï.

�«ï à¥ «¨§ æ¨¨ íâ¨å ¯à¨­æ¨¯®¢ ­¥®¡å®¤¨¬® ®¡®á­®¢ ­¨¥ ¨ ¯à®¥ªâ¨à®-
¢ ­¨¥ ­®¢ëå ¤¨¤ ªâ¨ç¥áª¨å áâàãªâãà, á¨­â¥§¨àãîé¨å ¢ ®¡ãç¥­¨¨ á®¢à¥-
¬¥­­ë¥ ¯¥¤ £®£¨ç¥áª¨¥, ¨­ä®à¬ æ¨®­­ë¥ ¨ ª®¬¬ã­¨ª æ¨®­­ë¥ â¥å­®«®-
£¨¨, ®¯à¥¤¥«ï¥¬ë¥ ­ ¬¨ ª ª ãç¥¡­®-¨­ä®à¬ æ¨®­­ë¥ ª®¬¯«¥ªáë (���)
[3].

�á­®¢ã ¤¨¤ ªâ¨ç¥áª®£® ª®¬¯«¥ªá , ¨á¯®«ì§ã¥¬®£® ¤«ï ®à£ ­¨§ æ¨¨
¯à¥¯®¤ ¢ ­¨ï ªãàá  ý� â¥¬ â¨ª  ¨ ¨­ä®à¬ â¨ª þ áâã¤¥­â ¬ îà¨¤¨ç¥á-
ª¨å á¯¥æ¨ «ì­®áâ¥©, á®áâ ¢«ïîâ ¯à®ä¥áá¨®­ «ì­® ®à¨¥­â¨à®¢ ­­ë¥ ¤¨-
¤ ªâ¨ç¥áª¨¥ ãç¥¡­ë¥ ¬ â¥à¨ «ë ¢ ¢¨¤¥ ¨­â¥£à â¨¢­ëå ãç¥¡­ëå § ¤ ­¨©
¨­­®¢ æ¨®­­ëå ä®à¬, £¤¥ ¯à¥¤¬¥â®¬ ¨§ãç¥­¨ï ï¢«ïîâáï ¬¥â®¤ë ¨ ä®à¬ë
¨á¯®«ì§®¢ ­¨ï �� ª ª ¨­áâàã¬¥­â «ì­®£® áà¥¤áâ¢  ¤«ï ä®à¬¨à®¢ ­¨ï
¯à®ä¥áá¨®­ «ì­®£® îà¨¤¨ç¥áª®£® ¯à®áâà ­áâ¢ .

�¨áâ¥¬  ¨­ä®à¬ æ¨®­­®£® ®¡¥á¯¥ç¥­¨ï ªãàá  à¥ «¨§ã¥âáï ¢ ¢¨¤¥ ãç¥¡-
­®£® web-á ©â , « ¡®à â®à­ë¥ à ¡®âë ®à£ ­¨§®¢ ­ë ¢ ¢¨¤¥ ¬¨­¨-¯à®¥ªâ®¢
¨ ­¥áãâ ¢ á¥¡¥ ®á­®¢­ãî ¨­â¥£à æ¨®­­ãî ­ £àã§ªã ªãàá . �âã¤¥­âë ­¥
â®«ìª® ¯®«ãç îâ ¢®§¬®¦­®áâì ¢ë¡®à  ¨­¤¨¢¨¤ã «ì­®© ®¡à §®¢ â¥«ì­®©
âà ¥ªâ®à¨¨, ­® ¨ § ªà¥¯«ïîâ ­ ¢ëª à ¡®âë á ¨­â¥à­¥â-â¥å­®«®£¨ï¬¨, çâ®
à §¢¨¢ ¥â á¯®á®¡­®áâì ª ¯à®ä¥áá¨®­ «ì­®¬ã á ¬®á®¢¥àè¥­áâ¢®¢ ­¨î ¢ á®-
¢à¥¬¥­­®© á¨áâ¥¬¥ ­¥¯à¥àë¢­®£® ®¡à §®¢ ­¨ï.

�¯¨á®ª «¨â¥à âãàë
1. �á­®¢ë ®¡ãç¥­¨ï. �¨¤ ªâ¨ª  ¨ ¬¥â®¤¨ª ./ �à ¥¢áª¨© �.�., �ãâ®àáª®© �.�. {

�.: �§¤ â¥«ìáª¨© æ¥­âà ý�ª ¤¥¬¨ïþ, 2007. { 352 á.
2. �¥®à¨ï ®¡ãç¥­¨ï: á®¢à¥¬¥­­ ï ¨­â¥à¯à¥â æ¨ï./ � £¢ï§¨­áª¨© �.�. { �.: �§-

¤ â¥«ìáª¨© æ¥­âà ý�ª ¤¥¬¨ïþ, 2006. { 192 á.
3. �ç¥¡­®-¨­ä®à¬ æ¨®­­ë¥ ª®¬¯«¥ªáë ª ª ­®¢®¥ áà¥¤áâ¢® ®¡ãç¥­¨ï ¬ â¥¬ â¨ª¥

­  á®¢à¥¬¥­­®¬ íâ ¯¥ à §¢¨â¨ï ®¡à §®¢ ­¨ï./ �àãè¥¢áª¨© �.�. { �.: �§¤-¢®
���� ¨¬. �.�. �¥àæ¥­ , 2001.
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��������� ������������ ��������
� ���������� ��������� ������������ �����

���������� ������

� ¢«®¢ �.�., �îâ®¢ �.�., � ª à¤¦¨¥¢  �.�.
� à­¥­áª¨© �¢®¡®¤­ë© ã­¨¢¥àá¨â¥â

�®«£ à¨ï, � à­  9007, ª.ª.� ©ª 
e-mail: pavlov p@vfu.bg, lutov@vfu.bg, project@vfu.bg

� §¢¨â¨¥ ¨­ä®à¬ æ¨®­­ëå ¨ ª®¬¬ã­¨ª æ¨®­­ëå â¥å­®«®£¨© æ¥«¨ª®¬
¨§¬¥­ïîâ á®æ¨ «ì­ãî ¦¨§­ì, ä®à¬ë ®¡ãç¥­¨ï ¨ äã­ªæ¨®­¨à®¢ ­¨¥ ¡¨§-
­¥á  ¢ ý®¡é¥áâ¢¥ ¨ íª®­®¬¨ª¥, ®á­®¢ ­­ë¥ ­  §­ ­¨ïåþ. � ¯®áâ®ï­­® ¬¥-
­ïîé¥¬áï ¤¨­ ¬¨ç¥áª®¬ ¬¨à¥ ¢®§­¨ª ¥â ­¥®¡å®¤¨¬®áâì ¢ ­®¢ëå ®¡à §®¢ -
â¥«ì­ëå áà¥¤ å, ª®â®àë¥ £¨¡ª¨¥ ª®¬¯«¥ªá­ë¥ ¬¥â®¤ë ¤«ï ®¡ãç¥­¨ï ýany
timeþ ýanywhereþ.

� áâà â¥£¨ç¥áª¨å ¯à¨®à¨â¥â å � à­¥­áª®£® á¢®¡®¤­®£® ã­¨¢¥àá¨â¥â 
¨¬¥­¨ �¥à­®à¨§æ  �à ¡à  (���) ¯à¥¤áâ ¢«¥­® è¨à®ª®¥ ¯à¨«®¦¥­¨¥ ­®-
¢ëå ¨­ä®à¬ æ¨®­­ëå â¥å­®«®£¨© ¤«ï ¯®¢ëè¥­¨ï íää¥ªâ¨¢­®áâ¨ ãç¥¡-
­®£® ¯à®æ¥áá  ¨ ®¡®£ é¥­¨ï ®¡à §®¢ â¥«ì­ë¬¨ ¬¥â®¤ ¬¨ ¨ ¯à¨¥¬ ¬¨.
�­¨¢¥àá¨â¥â ¯à¥¤« £ ¥â ¨­â¥£à¨à®¢ ­­ãî ¯« âä®à¬ã í«¥ªâà®­­®£® ®¡ã-
ç¥­¨ï ¥SCHOOL, ª®â®à ï ¯à¥¤®áâ ¢«ï¥â ¬¥áâ® ®¯ã¡«¨ª®¢ë¢ âì «¥ªæ¨®­-
­ë¥ ¬ â¥à¨ «ë, â¥áâë, ­ ãç­ãî «¨â¥à âãàã, áâ âì¨ ¨ ¤àã£¨¥, ª ª ¯à¥¤®-
áâ ¢«ï¥â ¢®§¬®¦­®áâì ®æ¥­¨¢ âì áâã¤¥­â®¢  ¢â®¬ â¨ç¥áª¨ ¨ ãáâà ¨¢ âì
¤¨áªãáá¨¨.

�¥«ì ¤®ª« ¤  ¯à¥¤áâ ¢¨âì ¯« âä®à¬ã í«¥ªâà®­­®£® ®¡ãç¥­¨ï ¢ � à-
­¥­áª®¬ á¢®¡®¤­®¬ ã­¨¢¥àá¨â¥â¥, ¢ ®á­®¢¥ ª®â®à®© á¨áâ¥¬  á ®âªàëâë¬
ª®¤®¬ MOODLE. �« âä®à¬  à §à ¡®â ­  á¯¥æ¨ «¨áâ ¬¨ �¥å­®«®£¨ç¥á-
ª®£® ¨­áâ¨âãâ  ¢ ã­¨¢¥àá¨â¥â¥ ¨ ï¢«ï¥âáï ¬®¤ã«ì­® ®¡ê¥ªâ­®© | ®à¨¥­-
â¨à®¢ ­­®© ¤¨­ ¬¨ç¥áª¨ ®¡ãç îé¥© áà¥¤®© PHP. �¥¡-á¨áâ¥¬  ¡ §¨à®¢ ­ 
¨ áâã¤¥­âë ¨ ¯à¥¯®¤ ¢ â¥«¨ ¨¬¥îâ ¤®áâã¯ ®â®¢áî¤ã ¨ ¢ «î¡®¥ ¢à¥¬ï.

�« âä®à¬  ®­« ©­ ®¡ãç¥­¨¥ £¨¡ª ï ¨ ¬®¡¨«ì­ ï ­  ¢á¥å ãà®¢­ïå ¨
íâ® ¯®¢ëè ¥â ¨­â¥à¥á ¨ íää¥ªâ­®áâì ­  ¯à¥¤« £ ¥¬ëå ªãàá å ®¡ãç¥­¨ï.
� â¥à¨ «ë ¬®£ãâ ¡ëâì à §¢¨âë ¢ ¬®¤ã«ì­®¬ ä®à¬ â¥, à §¤¥«¥­ë ­  ®¡ê-
¥ªâë, ª®â®àë¥ ¬®¦­® ¢§ïâì ¨§ ¡ §ë ¤ ­­ëå ¨ ¯à¨áãâáâ¢ãîâ ¢¬¥áâ¥ ­ 
®á­®¢¥ à¥§ã«ìâ â®¢ â¥áâ  á ®æ¥­ª®©.

�« âä®à¬  ¯à¥¤« £ ¥â ¯¥àá®­ «ì­®¥ ®¡ãç¥­¨¥, ª ¦¤ë© ¡¥à¥â ¨§ á¨á-
â¥¬ë ­¥®¡å®¤¨¬ë¥ §­ ­¨ï ¨§ ¡ §ë ¤ ­­ëå. �¯æ¨¨ ¤«ï á ¬®áâ®ïâ¥«ì­®£®
®¡ãç¥­¨ï, ¯®§¢®«ïîâ ®¡ãç îé¨¬áï ¯à¥ãá¯¥¢ âì á®¡áâ¢¥­­®© áª®à®áâìî,
¢ë¡¨à âì á®¤¥à¦ é¨©áï â¨¯ ¨­ä®à¬ æ¨¨, ¤®áâ ¢«ïâì ª®¬¬ã­¨ª æ¨®­­®¥
áà¥¤áâ¢®, ª®â®à®¥ ®á­®¢ë¢ ¥âáï ­  ¨­¤¨¢¨¤ã «ì­ëå ¯à¥¤¯®çâ¥­¨ïå ¨ á®-
¡¨à âì á®¤¥à¦ é¨¥áï ¬®¤ã«¨, ¯®¤å®¤ïé¨¥ ¨å ­ã¦¤ ¬.

� ¡®â îé¨¥ á á¨áâ¥¬®© ¬®£ãâ à §¢¨¢ âì ¤®áâã¯­ë¥ ®¡é­®áâ¨ ¤«ï ¢§ -
¨¬­®© ¯®¤¤¥à¦ª¨ ¨ ¯®¤¥«¨âáï ¨­ä®à¬ æ¨¥©. �ªá¯¥àâë ¬®£ãâ ¡ëâì ¢ ­ -
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«¨ç­®áâ¨ ¢ «î¡®¥ ¢à¥¬ï, çâ®¡ë á®§¤ âì ®¡à â­ãî á¢ï§ì á ®¡ãç ¥¬ë¬, ª ª
¨ ®â¢¥ç âì ­  ¢®¯à®áë ¨ ®¡«¥£ç âì ¤¨áªãáá¨¨. �®áâã¯­ë© ¢ «î¡®¥ ¢à¥¬ï
¢¥¡á ©â ¯®§¢®«ï¥â á¨­åà®­­®¥ ¨ á®¢¬¥áâ­®¥ ®¡ãç¥­¨¥ ¯à¥®¤®«¥¢ ï £¥®£à -
ä¨ç¥áª¨¥ ¤¨áâ ­æ¨¨.

�«¥ªâà®­­ ï á¨áâ¥¬  ®¡ãç¥­¨ï ¢ ã­¨¢¥àá¨â¥â¥ ®¡á«ã¦¨¢ ¥â ã­¨¢¥àá¨-
â¥âáªãî ¨­â¥£à æ¨î ¢ áä¥à¥ í«¥ªâà®­­®£® ãç¥­¨ï ¨ í«¥ªâà®­­®£® ®¡ãç¥-
­¨ï (e-learning/e-teaching). �á­®¢­ë¥ æ¥«¨: e-learning/e-teaching ¨á¯®«ì-
§®¢ âì ª ª £®â®¢ë© í«¥¬¥­â ¢ ãç¥¡­®¬ à¥¯¥àâã à¥, ª ª ¨ ®¡­®¢«ïâìáï ¨
à áè¨àïâìáï ¯®áà¥¤áâ¢®¬ ¬ áá-¬¥¤¨© (áà¥¤), ¨¬¥¥â ¢®§¬®¦­®áâ¨ ¯®¤¢¨¦-
­®áâ¨ ª ª ¢à¥¬ï ¨ ¬¥áâ®,   â ª¦¥ ¢ë§ë¢ ¥â ¤¨¤ ªâ¨ç¥áª®¥ â¢®àç¥áâ¢®.
�¥«ì á¨áâ¥¬ë ¯®¬®çì ¯à¥¯®¤ ¢ â¥«ï¬ ®¡é âìáï á® á¢®¨¬¨ áâã¤¥­â ¬¨
í«¥ªâà®­­ë¬ ¯ãâ¥¬,   áâã¤¥­â ¬ ®¡¥á¯¥ç¨¢ ¥â ¬¥áâ® (¢ æ¥­âà «ì­ë©  à-
å¨¢), £¤¥ á®¡à ­ë ¬ â¥à¨ «ë ¯® ¨§ãç ¥¬ë¬ ¨¬¨ ªãàá ¬¨, ¨¬¥¥âáï ä®àã¬,
£¤¥ ¬®£ãâ § ¤ ¢ âì ¢®¯à®áë á¢®¨¬ ¯à¥¯®¤ ¢ â¥«ï¬ ¨ ¤àã£¨¬ áâã¤¥­â ¬.

¥SCHOOL ¯®®éàï¥â ãç¥­¨¥ ­  ¯à®âï¦¥­¨¥ ¦¨§­¨, ¯®áà¥¤áâ¢®¬ ®â¤¥«ì-
­ë¬¨ ªãàá ¬¨ ¨ á¥¬¨­ à ¬¨, ª®â®àë¥ ¢ª«îç îâ ­®¢ë¥ ¨­ä®à¬ æ¨®­­ë¥
¨ ª®¬¬ã­¨ª æ¨®­­ë¥ â¥å­®«®£¨¨ ¨ ®à¨¥­â¨à®¢ ­ë ­  ¢¨àâã «ì­®¥ ®¡ãç¥-
­¨¥.

������ � ������� ����������� �������

�ãáâ®¡ ¥¢  �.�.
�ë§à ­áª¨© ä¨«¨ « � ¬ àáª®£® £®áã¤ àáâ¢¥­­®£® íª®­®¬¨ç¥áª®£®

ã­¨¢¥àá¨â¥â 
446012, £.�ë§à ­ì, ã«.� à ¦­ ï, ¤.20

e-mail: pon 73@mail.ru

�­ä®à¬ â¨§ æ¨ï ¨ ª®¬¯ìîâ¥à¨§ æ¨ï ®¡à §®¢ ­¨ï ï¢«ïîâáï ®¡ê¥ªâ¨¢-
­ë¬¨ ¯à®æ¥áá ¬¨ á®¢à¥¬¥­­®£® ®¡é¥áâ¢ , ¨£­®à¨à®¢ ­¨¥ ª®â®àëå ¢ ®¡-
« áâ¨ ®¡à §®¢ ­¨ï ¯à¨¢®¤¨â ª á­¨¦¥­¨î ª ç¥áâ¢  ¯®¤£®â®¢ª¨ áâã¤¥­â®¢,
­¥¢®áâà¥¡®¢ ­­®áâ¨ ¨å ­  àë­ª¥ âàã¤ , ¯«®å®©  ¤ ¯â æ¨¨ ª ¡ëáâà® ¬¥­ï-
îé¨¬áï ¦¨§­¥­­ë¬ ãá«®¢¨ï¬.

� ¢ã§¥ ®á­®¢­®© ä®à¬®© ¯¥à¥¤ ç¨ §­ ­¨© ï¢«ï¥âáï «¥ªæ¨ï, ¯à¥¤áâ ¢«ï-
îé ï á®¡®© ãáâ­®¥ ¨§«®¦¥­¨¥ ¯à¥¯®¤ ¢ â¥«¥¬ ãç¥¡­®£® ¬ â¥à¨ « , á®¯à®-
¢®¦¤ ¥¬®¥, ¯à¨ ­¥®¡å®¤¨¬®áâ¨, ¤¥¬®­áâà æ¨¥© ¨««îáâà â¨¢­ëå ¬ â¥à¨-
 «®¢ ¨ § ¯¨áï¬¨ ­  ¤®áª¥. �  «¥ªæ¨¨ §  áà ¢­¨â¥«ì­® ª®à®âª®¥ ¢à¥¬ï
¬®¦­® ¤ âì ®¡ê¥¬­ë© ¬ â¥à¨ «,   ¡« £®¤ àï á¨áâ¥¬­®áâ¨ ¥£® ¯®¤ ç¨
¬®¦­® á®§¤ âì æ¥«®áâ­®¥ ¯à¥¤áâ ¢«¥­¨¥ ®¡ ¨§ãç ¥¬®¬ ï¢«¥­¨¨ ¨«¨ ®¡ê-
¥ªâ¥.

�¤­ ª® ã ¯à¥¯®¤ ¢ â¥«ï ¨ áâã¤¥­â  ¢®§­¨ª îâ ­¥ª®â®àë¥ âàã¤­®áâ¨:

1) à §¢¨â¨¥ ­ ãª¨ ¯à®¢®æ¨àã¥â à¥§ª®¥ ã¢¥«¨ç¥­¨¥ ®¡ê¥¬®¢ ¨­ä®à¬ æ¨¨,
ª®â®àë¥ ­¥®¡å®¤¨¬® ¯à¥¯®¤ ¢ â¥«î ¤®­¥áâ¨ ¤® á«ãè â¥«¥© ¢® ¢à¥¬ï
«¥ªæ¨¨;

2) «¥ªâ®àã, ¨§« £ îé¥¬ã â¥®à¥â¨ç¥áª¨© ¬ â¥à¨ « ­  ¢ëá®ª®¬ ­ ãç­®¬ ¨
¬¥â®¤¨ç¥áª®¬ ãà®¢­¥, âàã¤­® ®¡¥á¯¥ç¨âì  ªâ¨¢­®¥ ¢­¨¬ ­¨¥ ¢á¥å áâã-
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¤¥­â®¢ ­  ¯à®âï¦¥­¨¨ ¢á¥£® «¥ªæ¨®­­®£® § ­ïâ¨ï;
3) áâã¤¥­â, ¥é¥ ¢ç¥à è­¨© èª®«ì­¨ª, áâ «ª¨¢ ¥âáï á ¤ ­­®© ä®à¬®© ¨§«®-

¦¥­¨ï ãç¥¡­®£® ¬ â¥à¨ «  ¢¯¥à¢ë¥, çâ® ¯à¨¢®¤¨â ª ¥£® ¡ëáâà®© ãâ®¬-
«ï¥¬®áâ¨ ­  «¥ªæ¨®­­®¬ § ­ïâ¨¨ ¯à¨ ¯à®á«ãè¨¢ ­¨¨ ¬®­®«®£¨ç¥áª®©
à¥ç¨ ¯à¥¯®¤ ¢ â¥«ï;

4) ­¥®á¢®¥­­ ï â¥å­¨ª  ª®­á¯¥ªâ¨à®¢ ­¨ï ­¥ ¯®§¢®«ï¥â ®¡ãç ¥¬®¬ã ®âà -
¦ âì ¢ á¢®¨å â¥âà ¤ïå ­¥®¡å®¤¨¬ë© ¤«ï ãá¢®¥­¨ï ¬ â¥à¨ «;

5) ­®¢¨§­  ¢ ¯®¤ ç¥ ãç¥¡­®£® ¬ â¥à¨ « , ­¥áä®à¬¨à®¢ ¢è¨¥áï ã¬¥­¨ï ¥£®
ª®­á¯¥ªâ¨à®¢ ­¨ï ®â¢«¥ª îâ áâã¤¥­â  ®â ®á¬ëá«¥­¨ï á®¤¥à¦ ­¨ï «¥ª-
æ¨®­­®£® § ­ïâ¨ï.
�¥à¥ç¨á«¥­­ë¥ âàã¤­®áâ¨ ¢ë­ã¦¤ îâ ¯à¥¯®¤ ¢ â¥«ï ãç¨âìáï ¯à¨¬¥-

­ïâì ¨­ä®à¬ æ¨®­­ë¥ â¥å­®«®£¨¨ ¢ ®¡à §®¢ â¥«ì­®¬ ¯à®æ¥áá¥ ¨ á®§¤ ¢ âì
ãç¥¡­ë¥ í«¥ªâà®­­ë¥ à¥áãàáë, á®®â¢¥âáâ¢ãîé¨¥ ¯®âà¥¡­®áâï¬ áâã¤¥­â®¢,
§ ¯à®á ¬ á ¬®£® ¯à¥¯®¤ ¢ â¥«ï, ®âà ¦ îé¨¥ á®¢à¥¬¥­­®¥ á®áâ®ï­¨¥ ¨ à §-
¢¨â¨¥ ­ ãª¨, à¥è îé¨¥ ¯à®¡«¥¬ë ã¯à ¢«¥­¨ï ¤¨¤ ªâ¨ç¥áª¨¬ ¯à®æ¥áá®¬.

� ª ç¥áâ¢¥ ª®¬¯«¥ªá­®£® í«¥ªâà®­­®£® à¥áãàá , ã¤®¢«¥â¢®àïîé¥£® ¤¨-
¤ ªâ¨ç¥áª¨¬ ¨ ¬¥â®¤¨ç¥áª¨¬ âà¥¡®¢ ­¨ï¬ ãç¥¡­®£® ¯à®æ¥áá , ¢ëáâã¯ ¥â
ãç¥¡­®¥ í«¥ªâà®­­®¥ ¨§¤ ­¨¥ (���). �£® áâàãªâãà­ë¬¨ á®áâ ¢«ïîé¨¬¨
ï¢«ïîâáï: ®à¨¥­â¨à®¢®ç­ë©, â¥®à¥â¨ç¥áª¨©, ¯à ªâ¨ç¥áª¨©, ª®­âà®«ì­ë©
¨ ¤®¯®«­¨â¥«ì­ë© ª®¬¯®­¥­âë, à §¬¥é¥­­ë¥ ­  ¢­¥è­¨å ­®á¨â¥«ïå ¨«¨
­  á¥à¢¥à¥ ª®¬¯ìîâ¥à­®© á¥â¨, ¢ ¯®«­®¬ ®¡ê¥¬¥ ®¡¥á¯¥ç¨¢ îé¨¥ ¢á¥ ¢¨¤ë
¨ íâ ¯ë ãç¥¡­®£® ¯à®æ¥áá .

�á¯®«ì§®¢ ­¨¥ äà £¬¥­â®¢ á®¤¥à¦ â¥«ì­®£® ª®¬¯®­¥­â  ��� ­  «¥ª-
æ¨¨ ¯à¨ ­ «¨ç¨¨ á¯¥æ¨ «ì­® ®á­ é¥­­®© «¥ªæ¨®­­®©  ã¤¨â®à¨¨ á ¡®«ìè¨¬
íªà ­®¬ ¯®§¢®«ï¥â:

{ á®ªà â¨âì ¢à¥¬¥­­ë¥ § âà âë, á¢ï§ ­­ë¥ á ¯®áâà®¥­¨¥¬ ­  ¤®áª¥ £à -
ä¨ª®¢, ¯à¥¤®áâ ¢«¥­¨¥¬ ¨««îáâà æ¨©, á ®à£ ­¨§ æ¨¥© ¨ ¤¥¬®­áâà -
æ¨¥© «¥ªæ¨®­­ëå íªá¯¥à¨¬¥­â®¢;

{  ªâ¨¢¨§¨à®¢ âì ¢­¨¬ ­¨¥ áâã¤¥­â®¢ ­  ¯à®âï¦¥­¨¨ ¯®«ãâ®à  ç á®¢
«¥ªæ¨®­­®£® § ­ïâ¨ï á ¯®¬®éìî ¯®áâ®ï­­®© á¬¥­ë ¤¥ïâ¥«ì­®áâ¨ (®â
¯à®¥ªâ¨à®¢ ­¨ï ­  íªà ­ ªà á®ç­ëå, ®¡ê¥¬­ëå ¨§®¡à ¦¥­¨© ª ª®­-
á¯¥ªâã ¨ ¯à®á«ãè¨¢ ­¨î «¥ªæ¨¨);

{ ®¡¥á¯¥ç¨âì ®¡ãç îé¨åáï í«¥ªâà®­­ë¬ ª®­á¯¥ªâ®¬, çâ® ¤ ¥â ¨¬ ¢®§-
¬®¦­®áâì á®áà¥¤®â®ç¨âìáï ­  ®á¬ëá«¥­¨¨ ¯à®¢®¤¨¬ëå ¯à¥¯®¤ ¢ â¥-
«¥¬ ¤®ª § â¥«ìáâ¢ ¨ à ááã¦¤¥­¨©.

�à®¬¥ íâ®£®, áâã¤¥­â ¬®¦¥â á ¬®áâ®ïâ¥«ì­® ¯®§­ ª®¬¨âìáï á á®¤¥à-
¦ ­¨¥¬ «¥ªæ¨®­­®£® § ­ïâ¨ï ¨ ¯®¤£®â®¢¨âì ¯¥à¥ç¥­ì ¢®§­¨ªè¨å ¯à¨ ¥¥
¨§ãç¥­¨¨ ¢®¯à®á®¢. �¡áã¦¤¥­¨ï ¯à®¡«¥¬­ëå ¬®¬¥­â®¢ áãé¥áâ¢¥­­® ý¯®-
¢ëè îâ  ªâ¨¢­®áâì áâã¤¥­â®¢ ­  «¥ªæ¨¨, ¯®«®¦¨â¥«ì­® ¢«¨ïîâ ­  ¬®â¨-
¢ æ¨î ª ãç¥¡¥ ¨ ã«ãçè îâ ª ç¥áâ¢®, £«ã¡¨­ã ¨ ¯à®ç­®áâì ¯à¨®¡à¥â ¥¬ëå
§­ ­¨© ¨ ã¬¥­¨©þ [1].

� ª¨¬ ®¡à §®¬, ¯à¥¯®¤ ¢ â¥«î á ¯®¬®éìî ãç¥¡­®£® í«¥ªâà®­­®£® ¨§¤ -
­¨ï ã¤ ¥âáï à¥ «¨§®¢ âì ®á­®¢­®¥ ¯®¦¥« ­¨¥ ª á®¢à¥¬¥­­®© «¥ªæ¨¨: ý�¥ª-
æ¨ï ¤®«¦­  ¨­¨æ¨¨à®¢ âì ¢®¯à®áë ¨ ¦¥« ­¨¥ ­ ©â¨ ®â¢¥âë ­  ­¨å | ¢
ª­¨£ å, ¢ ¡¥á¥¤ å á ª®¬¯¥â¥­â­ë¬¨ «î¤ì¬¨, ¢ ­ ¡«î¤¥­¨ïå, à §¤ã¬ìïå ¨
íªá¯¥à¨¬¥­â å; ­ ª®­¥æ, ®­  ¤®«¦­  à §¢¨¢ âì ¯ëâ«¨¢®áâì, ãç¨âì ®âëá-
ª¨¢ âì ­ã¦­ãî ¨­ä®à¬ æ¨î ¨ ®¯¥à¨à®¢ âì ¥î. . . þ [2].
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�®§¬®¦­®áâ¨ ¨á¯®«ì§®¢ ­¨ï ��� ¢ ®¡à §®¢ â¥«ì­®¬ ¯à®æ¥áá¥, ¢ ç áâ-
­®áâ¨ ¯à¨ çâ¥­¨¨ «¥ªæ¨¨, ¯à¥¤®áâ ¢«ïîâ ¬ ááã ¯à¥¨¬ãé¥áâ¢ ®¡®¨¬ ãç áâ-
­¨ª ¬ ãç¥¡­®£® ¯à®æ¥áá , á¯®á®¡áâ¢ãï á®¢¥àè¥­áâ¢®¢ ­¨î ®¡ãç¥­¨ï, ¯®¢ë-
è¥­¨î ª ç¥áâ¢  §­ ­¨© áâã¤¥­â®¢ ¨ á®®â¢¥âáâ¢¨¥ âà¥¡®¢ ­¨ï¬ á®¢à¥¬¥­-
­®£® ®¡é¥áâ¢  ª ãà®¢­î ¯®¤£®â®¢ª¨ á¯¥æ¨ «¨áâ .
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����������� �������������� ����������
� �������� ��������

�ëàª®¢  �.�.
�®áª®¢áª¨© ä¨§¨ª®-â¥å­¨ç¥áª¨© ¨­áâ¨âãâ

(£®áã¤ àáâ¢¥­­ë© ã­¨¢¥àá¨â¥â)
141700, �®áª. ®¡«., £. �®«£®¯àã¤­ë©, �­áâ¨âãâáª¨© ¯¥à., 9,

ª ä¥¤à  ¢ëáè¥© ¬ â¥¬ â¨ª¨
�¥«.: (495)4088172, e-mail: omukha@mail.ru

� §¢¨â¨¥ ¨­ä®à¬ æ¨®­­ëå â¥å­®«®£¨© ¨ ¯®ï¢«¥­¨¥ �­â¥à­¥â  á¨«ì­®
¨§¬¥­¨«® ¯à®æ¥ááë ®¡é¥­¨ï ¨ ¨­ä®à¬ æ¨®­­®¥ ¢§ ¨¬®¤¥©áâ¢¨¥ ç¥«®¢¥ª  á
á®æ¨ã¬®¬. � ¢¨­®®¡à §­ë© à®áâ ¯®â®ª  ¨­ä®à¬ æ¨¨ ¢¥¤¥â ª áâà¥¬¨â¥«ì-
­®¬ã ã¢¥«¨ç¥­¨î ®¡ê¥¬  §­ ­¨©, ­¥®¡å®¤¨¬ëå ¤«ï ¯à®ä¥áá¨®­ «ì­®© ¯®¤-
£®â®¢ª¨ ¡ã¤ãé¨å á¯¥æ¨ «¨áâ®¢. �« ¢­®© § ¤ ç¥© ¢ëáè¥£® ®¡à §®¢ ­¨ï áâ -
­®¢¨âáï ¯®¤£®â®¢ª  à ¡®â­¨ª®¢, á¯®á®¡­ëå ª ¨­­®¢ æ¨®­­®© ¤¥ïâ¥«ì­®áâ¨
­  ®á­®¢¥ ®¢« ¤¥­¨ï äã­¤ ¬¥­â «ì­ë¬¨ §­ ­¨ï¬¨ ¨ á ¬®áâ®ïâ¥«ì­®¬ã
¯à¨­ïâ¨î ®â¢¥âáâ¢¥­­ëå à¥è¥­¨© ­  à §«¨ç­ëå áâ ¤¨ïå ¯à®¨§¢®¤áâ¢ .
�  ¯®¬®éì ¯à¥¯®¤ ¢ â¥«ï¬ ���®¢ ¯à¨å®¤ïâ ­®¢ë¥ ¨­ä®à¬ æ¨®­­ë¥ â¥å-
­®«®£¨¨ ®¡ãç¥­¨ï. � ª ¨á¯®«ì§®¢ ­¨¥ ¨­â¥à­¥â-â¥å­®«®£¨© ¤ ¥â ¢®§¬®¦-
­®áâì ¨­â¥­á¨ä¨ª æ¨¨ ãç¥¡­®£® ¯à®æ¥áá , ­¥âà ¤¨æ¨®­­® ¨ ­ £«ï¤­® ¯à¥¤-
áâ ¢«ïï ¤«ï á ¬®áâ®ïâ¥«ì­®£® ¨§ãç¥­¨ï ãç¥¡­®-¬¥â®¤¨ç¥áª¨© ¬ â¥à¨ «.
�à¨ íâ®¬ ¢®§­¨ª îâ á«¥¤ãîé¨¥ ®á­®¢­ë¥ ¬®¬¥­âë, ¯®§¢®«ïîé¨¥ áãé¥áâ-
¢¥­­® à áè¨à¨âì ¢®§¬®¦­®áâ¨ ª®­â ªâ  á  ã¤¨â®à¨¥©: ¢®-¯¥à¢ëå, ¢ ®â-
«¨ç¨¥ ®â á¥¬¨­ àáª¨å § ­ïâ¨©, ­¥â ®£à ­¨ç¥­¨© ¯® ¢à¥¬¥­¨; ¢®-¢â®àëå,
ã¤®¢«¥â¢®àï¥âáï ¥áâ¥áâ¢¥­­ ï ¯®âà¥¡­®áâì áâã¤¥­â®¢ ª ¨­â¥£à æ¨¨ ¨­ä®à-
¬ æ¨®­­ëå â¥å­®«®£¨© á ¨áâ®ç­¨ª ¬¨ §­ ­¨©; ¢-âà¥âì¨å, ¯à¥¤®áâ ¢«ï¥âáï
¢®§¬®¦­®áâì ¯à¨®¡à¥â¥­¨ï §­ ­¨© ¢ á®®â¢¥âáâ¢¨¨ á ¨­¤¨¢¨¤ã «ì­ë¬¨ ¯®-
âà¥¡­®áâï¬¨ ¨ â¥¬¯®¬ ãá¢®¥­¨ï; ¢-ç¥â¢¥àâëå, ¤®áâã¯ ª ¨­ä®à¬ æ¨¨ ¢®§-
¬®¦¥­ ¢ «î¡®¥ ã¤®¡­®¥ ¤«ï ãç é¥£®áï ¢à¥¬ï áãâ®ª.
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�«ï à¥ «¨§ æ¨¨ íâ¨å ¢®§¬®¦­®áâ¥© ®á¥­ìî 2003{2004 ãç¥¡­®£® £®¤ 
­  ¡ §¥ à §à ¡®â®ª �¥¦¢ã§®¢áª®£® æ¥­âà  ¢®á¯¨â ­¨ï ¨ à §¢¨â¨ï â « ­â-
«¨¢®© ¬®«®¤¥¦¨ ¢ ®¡« áâ¨ ¥áâ¥áâ¢¥­­®-¬ â¥¬ â¨ç¥áª¨å ­ ãª ý�¨§â¥å-
æ¥­âà þ ¡ë« á®§¤ ­ ãç¥¡­ë© á ©â http://pyrkova.�zteh.ru, á®¤¥à¦ é¨©
¯à®£à ¬¬ë, ¢ à¨ ­âë íª§ ¬¥­ æ¨®­­ëå ª®­âà®«ì­ëå à ¡®â ¨ ¯®á®¡¨ï
¯® à¥è¥­¨î â¨¯®¢ëå § ¤ ç ¯® â ª¨¬ ¯à¥¤¬¥â ¬, ª ª ¤¨ää¥à¥­æ¨ «ì­ë¥
ãà ¢­¥­¨ï, ãà ¢­¥­¨ï ¬ â¥¬ â¨ç¥áª®© ä¨§¨ª¨, â¥®à¨ï äã­ªæ¨© ª®¬¯«¥ª-
á­®£® ¯¥à¥¬¥­­®£®, ¢ëç¨á«¨â¥«ì­ ï ¬ â¥¬ â¨ª . �® à¥©â¨­£ã á ©â á¨á-
â¥¬ â¨ç¥áª¨ ¢å®¤¨â ¢ ¯¥à¢ãî ¤¥áïâªã (5-ë© ¨§ 247) ¯® ç¨á«ã å®áâ®¢ § 
¬¥áïæ. �ë¨£à « ª®­ªãàá ª ª á ¬ë© ¨­ä®à¬ â¨¢­ë© áà¥¤¨ á ©â®¢ ¤ ­­®£®
¯à®¥ªâ  ¢ 2004 £®¤ã.

�§ £à ä¨ª , ¯à¨¢¥¤¥­­®£® ­¨¦¥, ¢¨¤­®, çâ® ¯¨ª ¯®á¥é¥­¨© á ©â  ¯à¨-
å®¤¨âáï ­  ¯¥à¨®¤ § ç¥â­®© ¨ íª§ ¬¥­ æ¨®­­®© á¥áá¨©. � ©â ¯®¯ã«ïà¥­ ­¥
â®«ìª® áà¥¤¨ áâã¤¥­â®¢ ����, ­® ¨ áà¥¤¨ ¯®«ì§®¢ â¥«¥© ¨§ áâà ­ ¡«¨¦-
­¥£® ¨ ¤ «ì­¥£® § àã¡¥¦ìï [1].

�¨á.13

�®¯ã«ïà­®áâì á ©â  ¯®§¢®«ï¥â á¤¥« âì ¢ë¢®¤ ® ­¥®¡å®¤¨¬®áâ¨ à §¢¨-
â¨ï ¯®¤®¡­®£® à®¤  ¨­ä®à¬ æ¨®­­ëå áâàãªâãà, ®à£ ­¨ç¥áª¨ ¤®¯®«­ïî-
é¨å ãáâ ­®¢¨¢è¨¥áï ¬¥â®¤ë ®¡ãç¥­¨ï.

� àï¤ã á ãá¯¥è­ë¬ ¯à¨¬¥­¥­¨¥¬ âà ¤¨æ¨®­­ëå ¬¥â®¤®¢ ®à£ ­¨§ æ¨¨
§ ­ïâ¨© ¨á¯®«ì§®¢ ­¨¥ à §­®®¡à §­ëå ä®à¬ ¯®¤ ç¨ ãç¥¡­®£® ¬ â¥à¨ « 
á¯®á®¡áâ¢ã¥â ¡®«¥¥ ¯®«­®¬ã ¥£® ãá¢®¥­¨î. � ª¨¬ ®¡à §®¬, ¢ª«îç¥­¨¥ ¨­-
ä®à¬ æ¨®­­ëå â¥å­®«®£¨© ¢ ¯à®æ¥áá ®¡ãç¥­¨ï ¯®§¢®«ï¥â á¤¥« âì ¥£® à¥-
§ã«ìâ â¨¢­¥¥.
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�¨§¨ç¥áª¨© ä-â ��� ¨¬. �.�. �®¬®­®á®¢ 

�®áá¨ï, 119991, �®áª¢ , �¥­¨­áª¨¥ £®àë
e-mail: rzhevski@mig.phys.msu.ru

�«¥ªâà®­­ë© ¯®¨áª ®â­®á¨âáï ª ®á­®¢­ë¬ ®¯¥à æ¨ï¬ ¯à¨ ¨á¯®«ì§®¢ -
­¨¨ á¥â¨ Internet ¢ ®¡à §®¢ â¥«ì­ëå æ¥«ïå. �®áâã¯ ª ãç¥¡­®¬ã ¬ â¥à¨ «ã,
­ ãç­ë¬ ¦ãà­ « ¬, ãç¥¡­ë¬ ¯« ­ ¬, ¯à®£à ¬¬ ¬ ¨ ª®­á¯¥ªâ ¬ «¥ªæ¨®­-
­ëå ªãàá®¢ ¯® à §«¨ç­ë¬ à §¤¥« ¬ ¬ â¥¬ â¨ª¨ ¢¥¤ãé¨å ®â¥ç¥áâ¢¥­­ëå ¨
§ àã¡¥¦­ëå ã­¨¢¥àá¨â¥â®¢ ¨ ¢ã§®¢, ¢®§¬®¦­®áâì ®§­ ª®¬«¥­¨ï á ¬¥â®¤¨-
ç¥áª¨¬¨ ¤®áâ¨¦¥­¨ï¬¨ ¢ ¯à¥¯®¤ ¢ ­¨¨ ­ ãç­®-¥áâ¥áâ¢¥­­ëå ¤¨áæ¨¯«¨­,
¨á¯®«ì§®¢ ­¨¥ ¨­â¥à ªâ¨¢­ëå, ®­« ©­®¢ëå ¯®¤å®¤®¢ ¢ ãç¥¡­®¬ ¯à®æ¥áá¥
¨ â.¤., | ¢á¥ íâ® ¢ë¤¢¨£ ¥â § ¤ çã ¯®¨áª  ¨­ä®à¬ æ¨¨ ­  ®¤­® ¨§ ¯¥à¢ëå
¬¥áâ ¯à¨ ¯à¨¬¥­¥­¨¨ ¨­ä®à¬ æ¨®­­ëå â¥å­®«®£¨© ¢ ®¡à §®¢ ­¨¨.

� ¯®á«¥¤­¥¥ ¢à¥¬ï ¨­â¥­á¨¢­®¥ à §¢¨â¨¥ ¨­áâàã¬¥­â®¢ ¯®«ì§®¢ â¥«ï
á¥â¨ Internet ¯à¨¢¥«® ª áãé¥áâ¢¥­­ë¬ ãá®¢¥àè¥­áâ¢®¢ ­¨ï¬ í«¥ªâà®­­®£®
¯®¨áª . � ç áâ­®áâ¨, ­ ¨¡®«¥¥ ¯à®¤¢¨­ãâë¥ ¯®¨áª®¢ë¥ ¬ è¨­ë Google
(www.google.com), Dogpile (www.dogpile.com), MSN (www.msn.com) ®áã-
é¥áâ¢«ïîâ ¯®¨áª,  ¢â®¬ â¨ç¥áª¨ ¢ë¡¨à ï ï§ëª, ¢ á®®â¢¥âáâ¢¨¨ á § ¤ ­-
­ë¬ ª«îç¥¢ë¬ á«®¢®¬, ¯à¨ç¥¬ ¯®¨áª ¢¥¤¥âáï ¡¥§ ®£à ­¨ç¥­¨©, ¨ ¢ �ã­¥â¥,
¨ ¢ ®áâ «ì­®© ç áâ¨ á¥â¨, çâ® à ­ìè¥ ¡ë«® ­¥¢®§¬®¦­ë¬ ¤«ï ª¨à¨««¨æë.
� ¤àã£®© áâ®à®­ë,  ­£«®ï§ëç­ë¥ web áâà ­¨æë à¥§ã«ìâ â®¢ ¯®¨áª  ¬®¦­®
 ¢â®¬ â¨ç¥áª¨ ¯¥à¥¢¥áâ¨ ­  àãááª¨© ï§ëª á ¯®¬®éìî, ­ ¯à¨¬¥à, à¥áãàá 
<http://translate.google.com>. � å®âï ¬ è¨­­ë© ¯¥à¥¢®¤, ª ª ¢áïª¨© ¯®¤-
áâà®ç­ë© ¯¥à¥¢®¤, ­¥á®¢¥àè¥­¥­, áãâì ¨­ä®à¬ æ¨¨, ¢ ¡®«ìè¨­áâ¢¥ á«ã-
ç ¥¢, ¯à®ïá­ï¥âáï.

�ää¥ªâ¨¢­®áâì ¨ áª®à®áâì ­ å®¦¤¥­¨ï ¨­ä®à¬ æ¨¨ ¬®¦­® ¯®¢ëá¨âì
á ¯®¬®éìî àï¤  ¯à¨¥¬®¢, áà¥¤¨ ª®â®àëå, | ¯à ¢¨«ì­ë© ¢ë¡®à ¨á¯®«ì§ã¥-
¬®© ¯®¨áª®¢®© ¬ è¨­ë, | ®¡à é¥­¨¥ ª ¯®¨áªã à¥§ã«ìâ â®¢ ¢ ¢¨¤¥ ¨§®¡à -
¦¥­¨©, ¢¬¥áâ® ¯®¨áª  web áâà ­¨æ ¨ â.¤. �¥©áâ¢¨â¥«ì­®, ¢ ãç¥¡­®¬ ¯à®-
æ¥áá¥ ¢¥áì¬  íää¥ªâ¨¢­®© ¬®¦¥â ®ª § âìáï ­¥ £¨£ ­âáª ï, ®¤­®¢à¥¬¥­­®
®¡à ¡ âë¢ îé ï ®£à®¬­®¥ ç¨á«® ¨áâ®ç­¨ª®¢ ¨­ä®à¬ æ¨¨, ¬ è¨­ , ª ª
ã¯®¬ï­ãâ ï Google, ­® ­¥¡®«ìè ï á¯¥æ¨ «¨§¨à®¢ ­­ ï ¯®¨áª®¢ ï á¨áâ¥¬ ,
­ ¯à¨¬¥à, Clusty, (http://clusty.com) ®â«¨ç¨â¥«ì­®© ®á®¡¥­­®áâìî ª®â®à®©
á«ã¦¨â à á¯à¥¤¥«¥­¨¥ à¥§ã«ìâ â®¢ ¯®¨áª  ¯® £àã¯¯ ¬ (ª« áâ¥à ¬), çâ®
¯®§¢®«ï¥â ®áãé¥áâ¢¨âì ¡ëáâàë© ¢ë¡®à ­ã¦­®£® áà¥¤¨ ­ ©¤¥­­ëå à¥§ã«ì-
â â®¢. �¡à é¥­¨¥ ª ¯®¨áªã ¨§®¡à ¦¥­¨©, ®â¢¥ç îé¨å ª«îç¥¢®¬ã á«®¢ã
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(¨«¨ äà §¥) ®¯¨à ¥âáï ­  ¯ à¨â¥â á®®â­®è¥­¨ï ýá«®¢®-®¡à §þ ¢ í«¥ªâà®­-
­ëå à¥áãàá å á¥â¨ Internet ¨ â ª¦¥ ãáª®àï¥â ¯®¨áª, ¢ á¨«ã ­ £«ï¤­®áâ¨
­ ©¤¥­­ëå à¥§ã«ìâ â®¢.

�«¥¤ã¥â ®á®¡¥­­® âé â¥«ì­® ¯®¤å®¤¨âì ª ¢ë¡®àã ª«îç¥¢ëå á«®¢ ¤«ï
¯®¨áª , ¯®áª®«ìªã ®­¨ ï¢«ïîâáï ®á­®¢®© ¤«ï ¯®¤£®â®¢ª¨ ¯®¨áª®¢®£® ¯à®-
ä¨«ï, ¯à¥¤áâ ¢«ïîé¥£® á®¡®© ¢ ®¡é¥¬ á«ãç ¥ à §«¨ç­ë¥ «®£¨ç¥áª¨¥ ª®¬-
¡¨­ æ¨¨ ª«îç¥¢ëå á«®¢ á ¨á¯®«ì§®¢ ­¨¥¬ ®¯¥à â®à®¢ ¡ã«¥¢®© «®£¨ª¨ ¨
ª®­â¥ªáâ­ëå ®¯¥à â®à®¢ ¯®¨áª®¢®£® ï§ëª  ¢ë¡à ­­®© ¬ è¨­ë. � ¬¥â­®
¯®¢ëè ¥âáï ª ç¥áâ¢® ¨ ¡ëáâà®â  ¯®¨áª , ¯à¨ ¢ë¯®«­¥­¨¨ á«¥¤ãîé¨å à¥-
ª®¬¥­¤ æ¨©: ¨§¡¥£ âì ¨á¯®«ì§®¢ ­¨ï ­¥®¤­®§­ ç­ëå ¨«¨ ç áâ® ¢áâà¥ç î-
é¨åáï ®¡é¨å â¥à¬¨­®¢, ¤«ï ª ¦¤®£® ª«îç¥¢®£® á«®¢  ¯à¨¢¥áâ¨ ¨¬¥îé¨-
¥áï á¨­®­¨¬ë,   â ª¦¥ ¢®á¯®«ì§®¢ âìáï  ­£«¨©áª¨¬ ¢ à¨ ­â®¬ ¢á¥å ª«î-
ç¥¢ëå â¥à¬¨­®¢.

�­ «¨§ à¥§ã«ìâ â®¢ á«ã¦¨â ¢ ¦­®© § ª«îç¨â¥«ì­®© áâ ¤¨¥© ãá¯¥è-
­®£® ¢ë¯®«­¥­¨ï § ¤ ç¨ ¯®¨áª . �¬¥­¨¥ ¢ë¤¥«¨âì ¤®áâ®¢¥à­ãî ­ ¤¥¦­ãî
¨­ä®à¬ æ¨î, ¨áª«îç¨âì ¯®¢¥àå­®áâ­ë¥ á¢¥¤¥­¨ï ®á®¡¥­­® áãé¥áâ¢¥­­®
¤«ï æ¥«¥© ãç¥¡­®£® ¯à®æ¥áá  | §¤¥áì ­  ¯®¬®éì ¯à¨å®¤¨â ¯à ªâ¨ç¥áª¨©
®¯ëâ ¨ ª¢ «¨ä¨ª æ¨ï ¯à¥¯®¤ ¢ â¥«ï.

�à¨®¡à¥â¥­¨¥ ­ ¢ëª®¢ ¨á¯®«ì§®¢ ­¨ï ¨­ä®à¬ æ¨®­­ëå â¥å­®«®£¨©
ª ª ¨­áâàã¬¥­â  ¢ ãç¥¡¥ ¨ ¯à®ä¥áá¨®­ «ì­®© ¯®¤£®â®¢ª¥ âà¥¡ãîâ ®á¢®-
¥­¨ï íää¥ªâ¨¢­ëå ¯à¨¥¬®¢ ¯®¨áª  ¨­ä®à¬ æ¨¨ ¢ á¥â¨ Internet.

����������� �������� �����������
����������� � ���������� ��������������

��������� �������� ��������

� «ì­¨ª®¢ �.�.
��� £®à®¤  �®áª¢ë «¨æ¥© ü1586

�®áá¨ï, 119330, �®áª¢ , ã«. �àã¦¡ë, ¤.8
�¥«.: (495)1431620, � ªá: (495)1474581, e-mail:

vladimir.n.salnikov@gmail.com

� ¡«¨¦ ©è¨¥ £®¤ë ¢ à ¬ª å �®­æ¥¯æ¨¨ ¬®¤¥à­¨§ æ¨¨ à®áá¨©áª®£®
®¡à §®¢ ­¨ï ­  ¯¥à¨®¤ ¤® 2010 £®¤  ¤®«¦­ë ¡ëâì á®§¤ ­ë ãá«®¢¨ï à¥-
 «¨§ æ¨¨ ¯à®ä¨«ì­®£® ®¡ãç¥­¨ï ­  áâ àè¥© áâã¯¥­¨ ®¡é¥£® ®¡à §®¢ -
­¨ï. � 2003 £®¤  ¢ ��� £®à®¤  �®áª¢ë «¨æ¥¥ ü1586 (â®£¤  ¥é¥
��� ��� ü1326 á ã£«ã¡«¥­­ë¬ ¨§ãç¥­¨¥¬ ®â¤¥«ì­ëå ¯à¥¤¬¥â®¢ ����
��) ¢ à ¬ª å £®à®¤áª®© íªá¯¥à¨¬¥­â «ì­®© ¯«®é ¤ª¨ ý� §à ¡®âª  ¬®-
¤¥«¨ ¯à®ä¨«ì­®£® ®¡à §®¢ ­¨ïþ ¢­¥¤àï¥âáï á¨áâ¥¬  ®¡ãç¥­¨ï ¯® ãç¥¡­ë¬
¯« ­ ¬ ¥áâ¥áâ¢¥­­®-­ ãç­®£®, ä¨§¨ª®-¬ â¥¬ â¨ç¥áª®£®, ¨­ä®à¬ æ¨®­­®-
â¥å­®«®£¨ç¥áª®£®, á®æ¨ «ì­®-íª®­®¬¨ç¥áª®£® ¨ ¤àã£¨å ¯à®ä¨«¥©. �à¨
íâ®¬ ­¥®¡å®¤¨¬® ¯®áâà®¨âì áå¥¬ã ¢§ ¨¬®¤¥©áâ¢¨ï ¯à®ä¨«¥© ®¡ãç¥­¨ï,
®¡¥á¯¥ç¨¢ îéãî ¤®áâ â®ç­ãî á¢®¡®¤ã ¢ë¡®à  ¤«ï ®¡ãç îé¨åáï ¨ ¢¬¥áâ¥
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á â¥¬ à¥ «¨§ã¥¬ãî ¢ à ¬ª å ¤ ­­®£® ®¡à §®¢ â¥«ì­®£® ãçà¥¦¤¥­¨ï.
� íâ®¬ ¯à®æ¥áá¥ ­¥¬ «®¢ ¦­ãî à®«ì ¨£à ¥â « ¡®à â®à¨ï ¨­ä®à¬ â¨ª¨,

á®§¤ ­­ ï ¢ èª®«¥ ¢ 2004 £®¤ã ¨ ¯à¥®¡à §®¢ ­­ ï ¢ ª ä¥¤àã ¨­ä®à¬ â¨ª¨
á ¯®«ãç¥­¨¥¬ èª®«®© áâ âãá  «¨æ¥ï. �¡®àã¤®¢ ­¨¥ á®¢à¥¬¥­­®© « ¡®à â®-
à¨¨ ¨­ä®à¬ â¨ª¨ ¨ ¡¨¡«¨®â¥ª  ¯à®£à ¬¬­®£® ®¡¥á¯¥ç¥­¨ï ¬®¦¥â ¨á¯®«ì-
§®¢ âìáï ­¥ â®«ìª® ¤«ï ¯à®¢¥¤¥­¨ï § ­ïâ¨© ¯® ¨­ä®à¬ â¨ª¥ ­  ¡ §®¢®¬ ¨
¯à®ä¨«ì­®¬ ãà®¢­ïå, ­® â ª¦¥ ¯®§¢®«ïîâ ®à£ ­¨§®¢ âì í«¥ªâ¨¢­ë¥ ªãàáë
¨ ªàã¦ª¨, á¢ï§ ­­ë¥ á ¤àã£¨¬¨ ¯à®ä¨«ì­ë¬¨ ¤¨áæ¨¯«¨­ ¬¨.

�®¤¥à¦ ­¨¥ ãç¥¡­ëå ªãàá®¢. �á­®¢­ë¥ ¯à¨­æ¨¯ë ¯à¥¯®¤ ¢ ­¨ï
¨­ä®à¬ â¨ª¨ ¢ ­ è¥¬ «¨æ¥¥ ­¥áª®«ìª® ®â«¨ç îâáï ®â ¯à¨¢ëç­ëå ¤«ï
®¡é¥®¡à §®¢ â¥«ì­ëå ¨ ¡®«ìè¨­áâ¢  ¯à®ä¨«ì­ëå èª®«. �­ä®à¬ â¨ª 
à áá¬ âà¨¢ ¥âáï ­¥ ª ª ®¡®á®¡«¥­­ ï ­ ãª  ¨«¨ ­ ¡®à ã¯à ¦­¥­¨©,   ª ª
á¥àì¥§­®¥ ¯®¤á¯®àì¥ ¢ ¨§ãç¥­¨¨ ¤àã£¨å ¤¨áæ¨¯«¨­, â® ¥áâì ¤¥« ¥âáï ã¯®à
¨¬¥­­® ­  ¯à¨ª« ¤­ãî áâ®à®­ã ¯à¥¤¬¥â . �« áá¨ç¥áª ï â¥®à¥â¨ç¥áª ï
ç áâì ªãàá  ¯®áâà®¥­  ª ª «®£¨ç­®¥ ¯à®¤®«¦¥­¨¥ ¬ â¥¬ â¨ç¥áª¨å ¤¨áæ¨¯-
«¨­, ¯à¨ç¥¬ ¯à¥¯®¤ ¥âáï ®­  (®á®¡¥­­® ¢ áâ àè¨å ª« áá å) á ¤®áâ â®ç­®©
áâ¥¯¥­ìî áâà®£®áâ¨ ¨ ¬ â¥¬ â¨ç¥áª®© ªã«ìâãàë, ¯®§¢®«ïîé¥© ­¥ ¯à¨¡¥-
£ âì ª ç áâ® ¢áâà¥ç îé¨¬áï ¢ èª®« å ¯à¨¥¬ ¬ § ãç¨¢ ­¨ï  «£®à¨â¬®¢
¡¥§ ¯®­¨¬ ­¨ï ¨å ¯à®¨áå®¦¤¥­¨ï. �¥¬ á ¬ë¬ ã ãç é¨åáï £®à §¤® «ãçè¥
à §¢¨¢ ¥âáï á¯®á®¡­®áâì ª  «£®à¨â¬¨ç¥áª®¬ã ¬ëè«¥­¨î. �à ªâ¨ç¥áª ï
ç áâì ¯à¥¤áâ ¢«ï¥â á®¡®© à¥ «¨§ æ¨î ¨¤¥© ¨ ¬¥â®¤®¢, ­ ¯à ¢«¥­­ãî ¢ ¯¥à-
¢ãî ®ç¥à¥¤ì ­  ¨§ãç¥­¨¥ ®ªàã¦ îé¥£® ¬¨à . �® ¥áâì ¨­ä®à¬ â¨ª  §¤¥áì
| ¤¨áæ¨¯«¨­ , ¨¬¥îé ï ¯à¨«®¦¥­¨ï ¢ ¥áâ¥áâ¢¥­­ëå ¨ ¤ ¦¥ £ã¬ ­¨â à-
­ëå ­ ãª å,   ª®¬¯ìîâ¥à | ¬®é­®¥ áà¥¤áâ¢®, ¯®¬®£ îé¥¥ ¨áá«¥¤®¢ â¥«î
ª ª ¯®«ãç¨âì ®â¢¥âë ­  á¢®¨ ¢®¯à®áë, â ª ¨ ¯à¥¤áâ ¢¨âì ¨å ¢ ¤®áâã¯­®©
ä®à¬¥. �à®¬¥ â®£®, ¢ ªãàá ¢ª«îç¥­ë í«¥¬¥­âë ýã£«ã¡«¥­­®©þ ¨­ä®à¬ -
â¨ª¨ ãà®¢­ï ¯¥à¢ëå ªãàá®¢ ¢ëáè¨å ãç¥¡­ëå § ¢¥¤¥­¨© | íâ® ¤¥« ¥âáï
á ¯à®ä®à¨¥­â æ¨®­­®© æ¥«ìî ¨ ¤ ¥â ¢®§¬®¦­®áâì ¤ «ì­¥©è¥£® á ¬®áâ®ï-
â¥«ì­®£® ®¡ãç¥­¨ï.

�á®¡®¥ ¢­¨¬ ­¨¥ ã¤¥«¥­® ¬¥¦¯à¥¤¬¥â­ë¬ á¢ï§ï¬. � ­ áâ®ïé¥¥ ¢à¥¬ï
¯®ï¢¨«®áì ¬­®¦¥áâ¢® ¬ã«ìâ¨¬¥¤¨©­ëå ¯®á®¡¨© ¤«ï ¨§ãç¥­¨ï ¯à¥¤¬¥â®¢
èª®«ì­®£® ªãàá , ¨á¯®«ì§®¢ ­¨¥ ª®â®àëå, ­¥á®¬­¥­­®, ã¢¥«¨ç¨¢ ¥â íä-
ä¥ªâ¨¢­®áâì ¯à¥¯®¤ ¢ ­¨ï. �ãàá ¨­ä®à¬ â¨ª¨ ¯à¨§¢ ­ ¯®¬®çì ãç é¨¬áï
¢ ®á¢®¥­¨¨ ¢á¥å èª®«ì­ëå ¯à¥¤¬¥â®¢, ¯®áª®«ìªã ¯à¨®¡à¥â¥­­ë¥ ­ ¢ëª¨
¯®§¢®«ïîâ ¡®«¥¥ à æ¨®­ «ì­® á¯à ¢«ïâìáï á ®¡à ¡®âª®© ¯®â®ª  ¨­ä®à¬ -
æ¨¨ «î¡®© ¯à¨à®¤ë. �à¨ç¥¬ ¯à¨¬¥­¥­¨¥ à áá¬ âà¨¢ ¥¬ëå ¬¥â®¤®¢ ­¥-
à¥¤ª® ¯®§¢®«ïîâ ¨§ãç¨âì ¯à®¡«¥¬ã £®à §¤® ¡®«¥¥ ¤¥â «ì­®, ç¥¬ íâ® ¯®«ã-
ç ¥âáï ¢ ¨áå®¤­®¬ ¯à¥¤¬¥â¥, çâ®, ª®­¥ç­®, á¯®á®¡áâ¢ã¥â ¡®«¥¥ ®á¬ëá«¥­-
­®¬ã ¢®á¯à¨ïâ¨î ¬ â¥à¨ « . �à¥¯®¤ ¢ â¥«¨ ¨­ä®à¬ â¨ª¨ «¨æ¥ï á ¬¨
 ªâ¨¢­® § ­¨¬ îâáï ­ ãç­®© à ¡®â®©, ®­¨ ¢ ªãàá¥ ¯®á«¥¤­¨å ¤®áâ¨¦¥­¨©
­ ãª¨ ¨ â¥å­¨ª¨, ¯®íâ®¬ã á¯®á®¡­ë ®æ¥­¨âì ¢®§¬®¦­®áâ¨ ¯à¨«®¦¥­¨© ¨­-
ä®à¬ æ¨®­­ëå â¥å­®«®£¨© ¨ à ááª § âì ® ­¨å ãç é¨¬áï.

�®¯®«­¨â¥«ì­®¥ ®¡à §®¢ ­¨¥. �à®¬¥ ®¡ï§ â¥«ì­®© ¯à®£à ¬¬ë
ãç é¨¥áï ¬®£ãâ ¯®á¥é âì í«¥ªâ¨¢­ë¥ ªãàáë ¨ ªàã¦ª¨. �à¥¤¨ ¤®¯®«-
­¨â¥«ì­ëå ªãàá®¢, ç¨â ¥¬ëå ­  ­ è¥© ª ä¥¤à¥: ý�à¨ª« ¤­ë¥  á¯¥ªâë
á®¢à¥¬¥­­ëå ¨­ä®à¬ æ¨®­­ëå â¥å­®«®£¨©þ, ý�®¬¯ìîâ¥à­®¥ ¬®¤¥«¨à®¢ -
­¨¥þ, ªàã¦ª¨ ý�®¡®â®â¥å­¨ª  ¨ ¬¥å âà®­¨ª þ, ý�ëáè ï ¬ â¥¬ â¨ª  á
â®çª¨ §à¥­¨ï í«¥¬¥­â à­®©þ, ý�®¬¯ìîâ¥à­ë¥ ¬¥â®¤ë ¢ ¡¨®ä¨§¨ª¥þ. �®-
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«¥¥ ¯®¤à®¡­® ® à®«¨ ¨ ¯à®¨áå®¦¤¥­¨¨ íâ¨å ªãàá®¢ ¬®¦­® ¯à®ç¥áâì ¢ [1].
�ª ¦ã «¨èì, çâ® ¨å ¯à®£à ¬¬ë ¢ ®á­®¢­®¬  ¢â®àáª¨¥, ¨ à §à ¡ âë¢ «¨áì
®­¨ ¢ á®âàã¤­¨ç¥áâ¢¥ á ¢¥¤ãé¨¬¨ ®¡à §®¢ â¥«ì­ë¬¨ ãçà¥¦¤¥­¨ï¬¨, â -
ª¨¬¨ ª ª ��� ¨¬. �.�. �®¬®­®á®¢ , ���� ��� | èª®«  ¨¬. �.�. �®«-
¬®£®à®¢ , ���� ¨¬. �.�. � ã¬ ­ ,   â ª¦¥ á ­ ãç­®-¨áá«¥¤®¢ â¥«ìáª¨¬¨
á®®¡é¥áâ¢ ¬¨. �áâ¥áâ¢¥­­®, â ª¨¥ ªãàáë ¤ îâ ®£à®¬­ë© ¯à®áâ®à ¤«ï ¯à®-
¥ªâ­®© ¤¥ïâ¥«ì­®áâ¨ èª®«ì­¨ª®¢ ­¥ â®«ìª® ¢ ®¡« áâ¨ ¨­ä®à¬ æ¨®­­ëå
â¥å­®«®£¨©.

� ª¨¬ ®¡à §®¬, ã¤ ñâáï ¢ë¤¥«¨âì ª ª ¨­¢ à¨ ­â­ë¥ ®â­®á¨â¥«ì­® ¯à®-
ä¨«ï á®áâ ¢«ïîé¨¥ ãç¥¡­®£® ¯à®æ¥áá , â ª ¨ ®à£ ­¨§®¢ âì á¯¥æ¨ä¨ç¥áªãî
¤«ï ª ¦¤®£® ¯à®ä¨«ï ¤¥ïâ¥«ì­®áâì ãç é¨åáï.

�¯¨á®ª «¨â¥à âãàë
1. �¡®à­¨ª ý�¥ «¨§ æ¨ï «¨æ¥©áª®£® ®¡à §®¢ ­¨ï ¢ � ¯ ¤­®¬ ãç¥¡­®¬ ®ªàã£¥ ¢

2007{2008 ãç¥¡­®¬ £®¤ãþ ¯® ¬ â¥à¨ « ¬ à ¡®âë ªàã£«®£® áâ®« , ä¥¢à «ì, 2008.
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�«ï á®¢à¥¬¥­­®£® íâ ¯  à §¢¨â¨ï ­ ãç­®£® §­ ­¨ï å à ªâ¥à­  â¥­¤¥­-

æ¨ï ª ¬¥¦¤¨áæ¨¯«¨­ à­®© ¨­â¥£à æ¨¨. �¤­¨¬ ¨§ ¥¥ ¯à®ï¢«¥­¨© ï¢«ï¥âáï
¨á¯®«ì§®¢ ­¨¥ ¨­ä®à¬ æ¨®­­ëå â¥å­®«®£¨© ¨ ª®¬¯ìîâ¥à­®£® ¬®¤¥«¨à®¢ -
­¨ï ¢ ¯à¥¯®¤ ¢ ­¨¨ ª ª ¬ â¥¬ â¨ç¥áª¨å, â ª ¨ á®æ¨ «ì­®-£ã¬ ­¨â à­ëå
¤¨áæ¨¯«¨­. �áâ ­®¢¨¬áï ­  ­¥ª®â®àëå  á¯¥ªâ å ¯à®¢¥¤¥­¨ï  ã¤¨â®à­ëå
§ ­ïâ¨© ¨ ®à£ ­¨§ æ¨¨ á ¬®áâ®ïâ¥«ì­®© à ¡®âë áâã¤¥­â®¢ ¯® ¬ â¥¬ â¨ª¥
¨ ¨­ä®à¬ â¨ª¥ ¢ ¢ëáè¥© èª®«¥ á ¨á¯®«ì§®¢ ­¨¥¬ ª®¬¯ìîâ¥à­ëå â¥å­®-
«®£¨©.

� ª ¨§¢¥áâ­®, ®¤­®© ¨§ á ¬ëå ïàª¨å ¯à®¡«¥¬ á¢ï§ ­­ëå á ¨á¯®«ì§®¢ -
­¨¥¬ ¨­ä®à¬ æ¨®­­ëå â¥å­®«®£¨© ¢ ¯à¥¯®¤ ¢ ­¨¨ à §«¨ç­ëå ¤¨áæ¨¯«¨­
ï¢«ï¥âáï ®£à ­¨ç¥­­®áâì ý¤¨ «®£  á ¬ è¨­®©þ ¨«¨ ý¤¨ «®£  á ¯®¬®éìî
¬ è¨­ëþ. �à®¡«¥¬  ¢®§­¨ª ¥â ¯à¨ ®à£ ­¨§ æ¨¨ ®¡ãç¥­¨ï á ¨á¯®«ì§®¢ -
­¨¥¬ ª®¬¯ìîâ¥à­ëå ®¡ãç îé¨å ¯à®£à ¬¬, í«¥ªâà®­­ëå ãç¥¡­¨ª®¢, ¯®¤-
¤¥à¦¨¢ îé¨å ¨­â¥à ªâ¨¢­ë© à¥¦¨¬,   â ª¦¥ ®à£ ­¨§ æ¨¨ ®¡é¥­¨ï ¯à¥-
¯®¤ ¢ â¥«ï á® áâã¤¥­â ¬¨ á ¯®¬®éìî áà¥¤áâ¢ í«¥ªâà®­­®© ª®¬¬ã­¨ª æ¨¨.
�¥©áâ¢¨â¥«ì­®, ®¡é¥­¨¥ áâã¤¥­â  á ª®¬¯ìîâ¥à®¬ «¨è¥­® ¦¨¢®£® ª®­â ªâ 
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á ¯à¥¯®¤ ¢ â¥«¥¬, ª®â®àë© ¬®¦¥â «ãçè¥ ã¯à ¢«ïâì ¬ëá«¨â¥«ì­®© ¤¥ï-
â¥«ì­®áâìî ®¡ãç îé¥£®áï, ãª §ë¢ âì ­  ¢®§¬®¦­ë¥ «®£¨ç¥áª¨¥ ®è¨¡ª¨ ¢
¬ â¥¬ â¨ç¥áª¨å ¤®ª § â¥«ìáâ¢ å, áâ ¢¨âì à¨â®à¨ç¥áª¨ ¢®¯à®áë, í¬®æ¨®-
­ «ì­® ®ªà è¨¢ âì ¬ â¥à¨ «. �«¥¤ãï §  �.�. �¨¬¨­®© [1], ¬ë ¯à¨¤¥à¦¨-
¢ ¥¬áï ¯®§¨æ¨¨, çâ® ãª § ­­ë© ­¥¤®áâ â®ª ¬®¦­® ¯à¥®¤®«¥âì, ¥á«¨ ¨§­ -
ç «ì­® ­¥ ¯à®â¨¢®¯®áâ ¢«ïâì ¯à¥¯®¤ ¢ â¥«ï ¨ ª®¬¯ìîâ¥à,   ¨á¯®«ì§®¢ âì
®á®¡¥­­®áâ¨ ¨­ä®à¬ æ¨®­­ëå â¥å­®«®£¨©, ª®â®àë¥ ¯à¥¢®áå®¤ïâ ¢®§¬®¦-
­®áâ¨ ç¥«®¢¥ª . � ¢ ¦­ë¬ ¯à¥¨¬ãé¥áâ¢ ¬ ¢­¥¤à¥­¨ï ª®¬¯ìîâ¥à­®© ¯®¤-
¤¥à¦ª¨ ¬ â¥¬ â¨ç¥áª¨å ¤¨áæ¨¯«¨­ ®â­®áïâáï ¢®§¬®¦­®áâì ¬®¤¥«¨à®¢ -
­¨ï ¨ ¯à®£­®§¨à®¢ ­¨ï à §¢¨â¨ï ï¢«¥­¨© ¨ ¯à®æ¥áá®¢, âàã¤­® à¥ «¨§ã¥¬®¥
á ¯®¬®éìî ®¡ëç­ëå áà¥¤áâ¢ ­ £«ï¤­®áâ¨; ¤®áâã¯­®áâì ¡®«ìè¨å ®¡ê¥¬®¢
¨­ä®à¬ æ¨¨; ®¯¥à â¨¢­®áâì ¨ à¥£ã«ïà­®áâì ª®­âà®«ï;  ¤ ¯â¨¢­®¥ â¥áâ¨-
à®¢ ­¨¥; á®§¤ ­¨¥ áâàãªâãà¨à®¢ ­­ëå ãç¥¡­ëå ¬ â¥à¨ «®¢ (¢ ®â«¨ç¨¥ ®â
«¨­¥©­®© áâàãªâãàë ãç¥¡­¨ª®¢); ¢ë¡®à áâã¤¥­â®¬ á®¡áâ¢¥­­®© ®¡à §®¢ -
â¥«ì­®© âà ¥ªâ®à¨¨ ®¡ãç¥­¨ï, â.¥. ¢à¥¬¥­¨ ­  ¨§ãç¥­¨¥ à §¤¥« , á®¤¥à¦ -
­¨ï ®¡ãç¥­¨ï, £«ã¡¨­ë ¥£® ®á¢®¥­¨ï, á¯®á®¡®¢ á ¬®ª®­âà®«ï.

�¤­¨¬ ¨§ ¯®¯ã«ïà­ëå áà¥¤áâ¢  ªâ¨¢¨§ æ¨¨ «¥ªæ¨®­­ëå § ­ïâ¨© ï¢«ï-
¥âáï ¨á¯®«ì§®¢ ­¨¥ ¬ã«ìâ¨¬¥¤¨©­ëå ¯à¥§¥­â æ¨©. � â ª¨¬ ãç¥¡­ë¬ § -
­ïâ¨ï¬ ¯à¥¤êï¢«ï¥âáï àï¤ âà¥¡®¢ ­¨©, ¡¥§ ãç¥â  ª®â®àëå ¯à¥¯®¤ ¢ â¥«ì
à¨áªã¥â ¯à¥¢à â¨âìáï ¢ ý£®¢®àïéãî £®«®¢ãþ («¨èì ®§¢ãç¨¢ ï â¥ªáâ, ª®â®-
àë© ¢ë¢®¤¨âáï ­  íªà ­). �­ «¨§ ¯á¨å®«®£®-¯¥¤ £®£¨ç¥áª®© «¨â¥à âãàë
¨ á®¡áâ¢¥­­ë© ®¯ëâ [2] ¯®§¢®«ïîâ § ª«îç¨âì, çâ® ¯à¥§¥­â æ¨ï, ¨á¯®«ì-
§ã¥¬ ï ­  «¥ªæ¨¨, ¡ã¤¥â ¡®«¥¥ íää¥ªâ¨¢­ , á¥«¨ ®­  áâà®¨âìáï ­  ®á­®¢¥
¯à¨­æ¨¯®¢ ¯à®¡«¥¬­®£® ®¡ãç¥­¨ï, § âà £¨¢ ¥â ¯à®ä¥áá¨®­ «ì­ë©  á¯¥ªâ,
áâàãªâãà¨à®¢ ­  á ¯®¬®éìî áå¥¬ ¨ â ¡«¨æ, ª®â®àë¥ ®âà ¦ îâ «®£¨ªã ¤®-
ª § â¥«ìáâ¢  ¨«¨ à ááã¦¤¥­¨ï. �®¬¯ìîâ¥à­®¥ ¬®¤¥«¨à®¢ ­¨¥ ¯à®æ¥áá®¢
¨«¨ ï¢«¥­¨© ¯®¬®¦¥â á®ç¥â âì ¯à¨­æ¨¯ë ¤®ª § â¥«ì­®áâ¨, ¤®áâã¯­®áâ¨ ¨
­ £«ï¤­®áâ¨ ¢ ®¡ãç¥­¨¨,   ¬ã«ìâ¨¬¥¤¨©­ë¥ ¯à¥§¥­â æ¨¨ ¤®«¦­ë ¯à¥¤®-
áâ ¢«ïâì áâã¤¥­â ¬ ®¯®àã ¤«ï ¨å á®¡áâ¢¥­­®£® ª®¤¨à®¢ ­¨ï ¨­ä®à¬ æ¨¨.

�àã£¨¬ ­¥ ¬¥­¥¥ ¯®¯ã«ïà­ë¬ áà¥¤áâ¢®¬ ®à£ ­¨§ æ¨¨ ®¡ãç¥­¨ï ¯à¨ ¯®-
¬®é¨ ¨­ä®à¬ æ¨®­­ëå â¥å­®«®£¨©, ï¢«ï¥âáï à¥ «¨§ æ¨ï ª®¬¯ìîâ¥à­®£®
â¥áâ¨à®¢ ­¨ï ª ª ä®à¬ë ª®­âà®«ï §­ ­¨© ¨ ã¬¥­¨© áâã¤¥­â®¢. �à ¤¨æ¨-
®­­® áç¨â ¥âáï, çâ® â¥áâ ¬®¦¥â ¯à®¢¥à¨âì â®«ìª® ãà®¢¥­ì ¢®á¯à®¨§¢¥¤¥-
­¨ï §­ ­¨© ¨ ¨å ¯à¨¬¥­¥­¨¥ ¢ §­ ª®¬®© á¨âã æ¨¨. � íâ®© á¢ï§¨ ¨­â¥à¥á-
­ë¬ ¬®¦¥â ®ª § âìáï ­ è ®¯ëâ ª®¬¯ìîâ¥à­®£® â¥áâ¨à®¢ ­¨ï áâã¤¥­â®¢-
á®æ¨®«®£®¢ ¯® ¤¨áæ¨¯«¨­¥ ý�á­®¢ë ¨­ä®à¬ â¨ª¨ ¨ ¨­ä®à¬ æ¨®­­ë¥ â¥å-
­®«®£¨¨þ, ª®â®à ï ç¨â ¥âáï ª ä¥¤à®© ®¡é¥© ¬ â¥¬ â¨ª¨ ¨ ¨­ä®à¬ â¨ª¨
��� ¨ ®à£ ­¨§®¢ ­® á ¨á¯®«ì§®¢ ­¨¥¬ á¥â¥¢®© ®¡à §®¢ â¥«ì­®© ¯« â-
ä®à¬ë e-University. � íâ®¬ á«ãç ¥ ¨¬¥­­® ª®¬¯ìîâ¥à­®¥ â¥áâ¨à®¢ ­¨¥ (¢
®â«¨ç¨¥ ®â âà ¤¨æ¨®­­®£®) ¯®§¢®«ï¥â ¯à®¢¥à¨âì ª®¬¯¥â¥­â­®áâì áâã¤¥­â®¢
¢® ¢« ¤¥­¨¨ ª®¬¯ìîâ¥à­ë¬¨ â¥å­®«®£¨ï¬¨,   ­¥ ¯à®áâ® ãá¢®¥­¨¥ ¨¬¨ ç áâ-
­ëå ­ ¢ëª®¢. � á®¤¥à¦ ­¨¥ â¥áâ  ®¡ï§ â¥«ì­® ¢ª«îç îâáï § ¤ ­¨ï, ®â¢¥â
­  ª®â®àë¥ ¯à¥¤¯®« £ ¥â ¯à®¢¥¤¥­¨¥ æ¥«®© á¥à¨¨ ¢§ ¨¬®á¢ï§ ­­ëå ®¯¥à -
æ¨©, ®¯¥à¨à®¢ ­¨¥ ¯à®ä¥áá¨®­ «ì­ë¬¨ §­ ­¨ï¬¨. � ¯à¨¬¥à, ¬®¦­® ¯à®-
¢¥à¨âì ã¬¥­¨ï ¯®«ì§®¢ âìáï ¢áâà®¥­­ë¬¨ äã­ªæ¨ï¬¨, á®§¤ ¢ âì á®¡áâ¢¥­-
­ë¥ ä®à¬ã«ë, ¯à®¢®¤¨âì ¢ëç¨á«¥­¨ï, ¯à¨¬¥­ïâì íää¥ªâ¨¢­ë¥ ¯à¨¥¬ë
à ¡®âë, ¨áª âì ¨­ä®à¬ æ¨î ¯® § ¤ ­­®¬ã ªà¨â¥à¨î, ¢ë¡¨à âì § ¯¨á¨ ¨§
¡ §ë ¤ ­­ëå ¢ á®®â¢¥âáâ¢¨¨ á ¯ à ¬¥âà ¬¨. �à¨ íâ®¬ ¯à ¢¨«ì­®¥ ¢ë-
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¯®«­¥­¨¥ § ¤ ­¨ï ¯à¨¢®¤¨â ª ®¤­®§­ ç­®¬ã ®â¢¥âã, ¯®íâ®¬ã § ¤ ­¨¥ «¥£ª®
¯¥à¥à ¡ âë¢ ¥âáï ¢ â¥áâ®¢ãî ä®à¬ã. �à¨ â ª¨å § ¤ ­¨ïå ¨á¯ëâã¥¬ë©
ç¨â ¥â â¥áâ®¢®¥ § ¤ ­¨¥, ¯¥à¥ª«îç ¥âáï ¢ ­ã¦­ë© à¥¤ ªâ®à, ¢ë¯®«­ï¥â
¤¥©áâ¢¨ï,   § â¥¬ ¯®«ãç¥­­ë© à¥§ã«ìâ â ®â¬¥ç ¥â ¢ ®ª­¥ ¯à®£à ¬¬ë â¥á-
â¨à®¢ ­¨ï. �¤­ ª®, á«¥¤ã¥â ¯®¬­¨âì, çâ® â ª ª ª § ¤ ç¨ ¢ë¯®«­ï¥âáï
­  ¢à¥¬ï, â® ®­¨ ­¥ ¤®«¦­® ¡ëâì á«¨èª®¬ âàã¤®¥¬ª¨¬, «ãçè¥ ¯à®¢¥àïâì
¢« ¤¥­¨¥ áâã¤¥­â ¬¨ ª«îç¥¢ë¬¨ ã¬¥­¨ï¬¨.
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�®¤ ­ § ¤ ¢ �à®á« ¢áª®¬ £®áã¤ àáâ¢¥­­®¬ ã­¨¢¥àá¨â¥â¥ ¨¬. �.�. �¥-
¬¨¤®¢  ¡ë« ®à£ ­¨§®¢ ­ ­ ãç­®-®¡à §®¢ â¥«ì­ë© �¥­âà ¨­­®¢ æ¨®­­®£®
¯à®£à ¬¬¨à®¢ ­¨ï. �  ¡ §¥ íâ®£® �¥­âà  ¯« ­¨àã¥âáï  ªªã¬ã«¨à®¢ âì
¨ á®¢¥àè¥­áâ¢®¢ âì ®¯ëâ ¨ §­ ­¨ï á¯®á®¡­ëå ¨ § ¨­â¥à¥á®¢ ­­ëå ¬®«®-
¤ëå ¨áá«¥¤®¢ â¥«¥© ¨ ¯à®£à ¬¬¨áâ®¢ ¨§ ç¨á«  áâã¤¥­â®¢,  á¯¨à ­â®¢ ¨
¯à¥¯®¤ ¢ â¥«¥© ã­¨¢¥àá¨â¥â  ¤«ï à¥è¥­¨ï § ¤ ç ¢ áä¥à¥ á®¢à¥¬¥­­®£®
¯à®£à ¬¬¨à®¢ ­¨ï ¨ á®§¤ ­¨ï ­ ¤¥¦­ëå á¨áâ¥¬ ã¯à ¢«¥­¨ï, ¯à®¤¢¨¦¥-
­¨ï áãé¥áâ¢ãîé¨å à §à ¡®â®ª ¨ â¥å­®«®£¨© ¢ ®â¥ç¥áâ¢¥­­ãî ¨ § àã¡¥¦-
­ãî ¯à®¬ëè«¥­­®áâì,   â ª¦¥ ¤«ï ¯®¤£®â®¢ª¨ áâã¤¥­â®¢ | ãç áâ­¨ª®¢
ç¥¬¯¨®­ â®¢ ¯® ¯à®£à ¬¬¨à®¢ ­¨î. �®¤®¡­ë¥ áâàãªâãàë áãé¥áâ¢ãîâ ¢
§ ¯ ¤­ëå ã­¨¢¥àá¨â¥â å ¨ ¢ àï¤¥ á«ãç ¥¢ ï¢«ïîâáï ­¥ â®«ìª® á ¬®®ªã¯ -
¥¬ë¬¨, ­® ¨ ¯à¨­®áïâ ­¥¬ «ãî ¯à¨¡ë«ì.

�¥­âà à¥ «¨§ã¥â ®¡à §®¢ â¥«ì­ë¥ ¨ ­ ãç­ë¥ æ¥«¨ ¯® á«¥¤ãîé¨¬ ­ -
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¯à ¢«¥­¨ï¬.
�¡à §®¢ â¥«ì­ ï ¤¥ïâ¥«ì­®áâì �¥­âà  ­ ¯à ¢«¥­  ­  ¯®¤£®â®¢ªã, ¯¥-

à¥¯®¤£®â®¢ªã ¨ ¯®¢ëè¥­¨¥ ª¢ «¨ä¨ª æ¨¨ á¯¥æ¨ «¨áâ®¢ ¢ ®¡« áâ¨ á®¢à¥-
¬¥­­ëå ¬¥â®¤®¢ á®§¤ ­¨ï ¯à®£à ¬¬­ëå ª®¬¯«¥ªá®¢ ¨ ¨­­®¢ æ¨®­­®£® ¯à®-
£à ¬¬¨à®¢ ­¨ï.

� ãç­®-¨áá«¥¤®¢ â¥«ìáª ï ¤¥ïâ¥«ì­®áâì �¥­âà  á®áà¥¤®â®ç¥­  ­  à §-
à ¡®âª¥ ¯à¨­æ¨¯®¢ ¬®¤¥«¨à®¢ ­¨ï, á¯¥æ¨ä¨ª æ¨¨ ¨ ¢¥à¨ä¨ª æ¨¨ à á¯à¥-
¤¥«¥­­ëå á¨áâ¥¬,   â ª¦¥ ­  à §à ¡®âª¥ ¬¥â®¤®¢ ¨ â¥å­®«®£¨© ¯à®£à ¬-
¬¨à®¢ ­¨ï, ­ ¯à ¢«¥­­ëå ­  ¯®áâà®¥­¨¥ ­ ¤¥¦­ëå ¯à®£à ¬¬ ¤«ï ®â¢¥â-
áâ¢¥­­ëå á¨áâ¥¬ ã¯à ¢«¥­¨ï è¨à®ª®£® ¯à®ä¨«ï.

�­­®¢ æ¨®­­ ï ¤¥ïâ¥«ì­®áâì �¥­âà  ¨¬¥¥â æ¥«ìî ¯à®¢¥¤¥­¨¥ ¯à¨ª« ¤-
­ëå ­ ãç­ëå ¨áá«¥¤®¢ ­¨© ¢ áä¥à¥ ¨­ä®à¬ æ¨®­­ëå â¥å­®«®£¨© ¨ ¨å
¯à ªâ¨ç¥áª®£® ¨á¯®«ì§®¢ ­¨ï ¤«ï á®§¤ ­¨ï ª®­ªãà¥­â®á¯®á®¡­®£® ­ ãª®-
¥¬ª®£® ¯à®¤ãªâ .

�®¬¬¥àç¥áª ï ¤¥ïâ¥«ì­®áâì �¥­âà  ­ ¯à ¢«¥­  ­  à §¢¨â¨¥ á¨áâ¥¬ë
¯« â­ëå ®¡à §®¢ â¥«ì­ëå ãá«ã£ ¨ ­  ¯à®¤¢¨¦¥­¨¥ á®¡áâ¢¥­­ëå à §à ¡®-
â®ª ­  àë­ª¥ ¨­ä®à¬ æ¨®­­ëå â¥å­®«®£¨©. �  ¡ §¥ �¥­âà  ®áãé¥áâ¢«ï-
¥âáï à §¢¨â¨¥ ¯ àâ­¥àáª¨å á¢ï§¥© á § àã¡¥¦­ë¬¨ ­ ãç­®-®¡à §®¢ â¥«ì­ë-
¬¨ æ¥­âà ¬¨, § ­ïâë¬¨ à §à ¡®âª®© ¨ ¢­¥¤à¥­¨¥¬ á®¢à¥¬¥­­ëå ¨­ä®à¬ -
æ¨®­­ëå â¥å­®«®£¨©,   â ª¦¥ à¥è ¥âáï § ¤ ç  ¯à¨¢«¥ç¥­¨ï ¨­®áâà ­­ëå
¨­¢¥áâ¨æ¨©.

�âàãªâãà  �¥­âà  á®®â¢¥âáâ¢ã¥â ®á­®¢­ë¬ ­ ¯à ¢«¥­¨ï¬ ¥£® ¤¥ïâ¥«ì-
­®áâ¨. �­ ¢ª«îç ¥â ¢ á¥¡ï « ¡®à â®à¨¨:

{ ¬®¤¥«¨à®¢ ­¨ï ¨  ­ «¨§  ¨­ä®à¬ æ¨®­­ëå á¨áâ¥¬;
{ ¨­ä®à¬ æ¨®­­ëå â¥å­®«®£¨© ¢ ®¡à §®¢ ­¨¨;
{ á¯®àâ¨¢­®£® ¯à®£à ¬¬¨à®¢ ­¨ï.

� ¡®à â®à¨ï ¬®¤¥«¨à®¢ ­¨ï ¨  ­ «¨§  ¨­ä®à¬ æ¨®­­ëå á¨áâ¥¬ ¨¬¥¥â
á¢®© �­â¥à­¥â-á ©â www/mais.uniyar.ac.ru, ¯à¥¤­ §­ ç¥­­ë© ¤«ï ¯®¤-
¤¥à¦ª¨ ­ ãç­ëå ¨áá«¥¤®¢ ­¨©  á¯¨à ­â®¢ ¨ áâã¤¥­â®¢, ­  ¥¥ ¡ §¥ ¨§¤ ¥âáï
ý���®¢áª¨©þ ¦ãà­ « ý�®¤¥«¨à®¢ ­¨¥ ¨  ­ «¨§ ¨­ä®à¬ æ¨®­­ëå á¨áâ¥¬
þ, à ¡®â ¥â ®¤­®¨¬¥­­ë© ­ ãç­ë© á¥¬¨­ à, ¢ ¥¥ à ¬ª å äã­ªæ¨®­¨àãîâ
¢à¥¬¥­­ë¥ â¢®àç¥áª¨¥ ª®««¥ªâ¨¢ë áâã¤¥­â®¢,  á¯¨à ­â®¢ ¨ ¯à¥¯®¤ ¢ â¥-
«¥©, ¢ë¯®«­ïîé¨¥ ª®­ªà¥â­ë¥ ¯à®¥ªâë à §«¨ç­®£® ãà®¢­ï (����, �¥-
¤¥à «ì­®£®  £¥­âáâ¢  ¯® ­ ãª¥ ¨ ¨­­®¢ æ¨ï¬ ¨ ¤à.).

� ¡®à â®à¨ï ¨­ä®à¬ æ¨®­­ëå â¥å­®«®£¨© ¢ ®¡à §®¢ ­¨¨ à¥è ¥â § -
¤ ç¨, á¢ï§ ­­ë¥ á à §à ¡®âª®© ¨ ¢­¥¤à¥­¨¥¬ ¨­ä®à¬ æ¨®­­ëå á¨áâ¥¬ ¤«ï
¯®¤¤¥à¦ª¨ í«¥¬¥­â®¢ ¤¨áâ ­æ¨®­­®£® ®¡ãç¥­¨ï, ¨­â¥£à¨à®¢ ­­ëå ¢ ®¡-
éãî á¨áâ¥¬ã ¯®¤£®â®¢ª¨ á¯¥æ¨ «¨áâ®¢ ¢ ã­¨¢¥àá¨â¥â¥, á®§¤ ­¨¥¬ ãç¥¡­®-
¬¥â®¤¨ç¥áª®© ¨­ä®à¬ æ¨®­­®-á¯à ¢®ç­®© á¨áâ¥¬ë ¨ ¤¥¯®§¨â à¨ï ãç¥¡­®©
¨ ­ ãç­®© «¨â¥à âãàë, á á®¯à®¢®¦¤¥­¨¥¬ á¨áâ¥¬ë Moodle, ®à¨¥­â¨à®¢ ­-
­®© ­  ª®«« ¡®à â¨¢­ë¥ â¥å­®«®£¨¨ ®¡ãç¥­¨ï, ¨ á ®¡ãç¥­¨¥¬ ¯®«ì§®¢ â¥-
«¥© íâ®© á¨áâ¥¬ë.

� ª®­¥æ, « ¡®à â®à¨ï á¯®àâ¨¢­®£® ¯à®£à ¬¬¨à®¢ ­¨ï áâ ¢¨â á¢®¥©
æ¥«ìî ®â¡®à â « ­â«¨¢ëå ¯à®£à ¬¬¨áâ®¢ ¨§ ç¨á«  áâã¤¥­â®¢ ¨  á¯¨à ­â®¢
¤«ï ¯®¤£®â®¢ª¨ ¨ ¤ «ì­¥©è¥£® ãç áâ¨ï ¢ á®à¥¢­®¢ ­¨ïå ¯® ¯à®£à ¬¬¨à®-
¢ ­¨î à §«¨ç­®£® ãà®¢­ï, ¢ª«îç ï ç¥¬¯¨®­ âë ¬¨à . � íâ®¬ ¯« ­¥ ¢
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ã­¨¢¥àá¨â¥â¥ ã¦¥ ¨¬¥¥âáï ¡®«ìè®© ®¯ëâ ãç áâ¨ï á¡®à­®© ª®¬ ­¤ë ä -
ªã«ìâ¥â  ¨­ä®à¬ â¨ª¨ ¨ ¢ëç¨á«¨â¥«ì­®© â¥å­¨ª¨ ¨ ¬ â¥¬ â¨ç¥áª®£® ä -
ªã«ìâ¥â  ª ª ¢ §®­ «ì­ëå ®â¡®à®ç­ëå âãà å ç¥¬¯¨®­ â®¢ ¬¨à  ¯® ¯à®-
£à ¬¬¨à®¢ ­¨î, â ª ¨ ¢ ¯®«ãä¨­ « å.

�¯ëâ à ¡®âë �¥­âà  ¨­­®¢ æ¨®­­®£® ¯à®£à ¬¬¨à®¢ ­¨ï �à®á« ¢áª®£®
£®áã¤ àáâ¢¥­­®£® ã­¨¢¥àá¨â¥â  ¨¬. �.�. �¥¬¨¤®¢  ¤ ¥â ­ ¬ ®á­®¢ ­¨¥ á¤¥-
« âì ¢ë¢®¤ ® ¢ëá®ª®© íää¥ªâ¨¢­®áâ¨ ¤ ­­®© ä®à¬ë à ¡®âë ¢ ®¡« áâ¨
¯®¤£®â®¢ª¨ ��-á¯¥æ¨ «¨áâ®¢ ¨ ¢ ¯« ­¥ ¨­â¥£à æ¨¨ ¨­­®¢ æ¨®­­ëå ®¡à -
§®¢ â¥«ì­ëå ¯à®£à ¬¬ ¢ëáè¥© èª®«ë á ¯à®¨§¢®¤áâ¢®¬. �¥­âà, ¡« £®¤ àï
á¢®¥¬ã ¬¥¦ä ªã«ìâ¥âáª®¬ã áâ âãáã ¨ ¬ã«ìâ¨-¤¨áæ¨¯«¨­ à­®¬ã å à ªâ¥àã
­ ¯à ¢«¥­¨© ¤¥ïâ¥«ì­®áâ¨, ¯®§¢®«ï¥â á ¢ëá®ª¨¬ ��� ¨á¯®«ì§®¢ âì ¨¬¥î-
é¨©áï ª ¤à®¢ë© ¯®â¥­æ¨ « ã­¨¢¥àá¨â¥â  ¨ ¯à¨¢«¥ª âì ª à ¡®â¥ áâã¤¥­â®¢
¨  á¯¨à ­â®¢ à §«¨ç­ëå ä ªã«ìâ¥â®¢ ¤«ï à¥ «¨§ æ¨¨ ¨­­®¢ æ¨®­­ëå ¯à®-
¥ªâ®¢ ¢ áä¥à¥ ®¡à §®¢ ­¨ï ¨ ­ ãª¨.

� ��������� �������� ����� ý����������
� �����������þ ��� ������������

����������� (��������������)

�â¥¯ ­®¢  �.�., �ãàì¥¢  �.�.
�ã¢ èáª¨© £®áã¤ àáâ¢¥­­ë© ã­¨¢¥àá¨â¥â ¨¬. �.�. �«ìï­®¢ ,
¬ â¥¬ â¨ç¥áª¨© ä ªã«ìâ¥â, ª ä¥¤à  ¬¥â®¤¨ª¨ ¯à¥¯®¤ ¢ ­¨ï

¬ â¥¬ â¨ª¨
£. �¥¡®ªá àë, �®áª®¢áª¨© ¯à®á¯¥ªâ, ¤.15

e-mail: merlina@chuvsu.ru
�ãà­®¥ à §¢¨â¨¥ ¨­ä®à¬ â¨ª¨ ¢® ¢â®à®© ¯®«®¢¨­¥ XX ¢¥ª , ®á®¡¥­­®

¯®ï¢«¥­¨¥ ¯¥àá®­ «ì­ëå ª®¬¯ìîâ¥à®¢ ¨ £«®¡ «ì­®© á¥â¨ �­â¥à­¥â, § 
®ç¥­ì ª®à®âª¨© ¯¥à¨®¤ áãé¥áâ¢¥­­® ¨§¬¥­¨«® ª ª ç¥«®¢¥ç¥áª®¥ ®¡é¥áâ¢®
¢ æ¥«®¬, â ª ¨ ¦¨§­ì ª ¦¤®£® ®â¤¥«ì­® ¢§ïâ®£® ç¥«®¢¥ª . �¥«®¢¥ª ¯®«ã-
ç¨« ¢ á¢®¨ àãª¨ ¬®é­¥©è¨© ¨­áâàã¬¥­â ­¥ â®«ìª® ¤«ï ¢ë¯®«­¥­¨ï ¤®áâ -
â®ç­® áªãç­ëå, ¯® ¬­¥­¨î ¬­®£¨å «î¤¥©, ¬ â¥¬ â¨ç¥áª¨å ¢ëç¨á«¥­¨©.
�®¬¯ìîâ¥à ¢ ¤¥áïâª¨, á®â­¨ à § ã¯à®é ¥â ¯®¤£®â®¢ªã â¥ªáâ®¢, ¨§¤ ­¨¥
ª­¨£ ¨ ¦ãà­ «®¢, à §à ¡®âªã ç¥àâ¥¦¥© à §«¨ç­ëå ¨§¤¥«¨©. �â® å®à®-
è¨©, ¬­®£® §­ îé¨© á®¢¥â­¨ª ¨ ã¬¥«ë© ¯®¬®é­¨ª «î¡®£® á¯¥æ¨ «¨áâ ,
áà¥¤áâ¢® â¥ªáâ®¢®©, §¢ãª®¢®© ¨ ¢¨¤¥®á¢ï§¨ ¬¥¦¤ã ®â¤¥«ì­ë¬¨ «î¤ì¬¨ ¨
®à£ ­¨§ æ¨ï¬¨, á¯®á®¡ ®¡¬¥­  ­®¢®áâï¬¨ ¬¥¦¤ã £àã¯¯ ¬¨ á¢ï§ ­­ëå ®¡-
é¨¬¨ ¨­â¥à¥á ¬¨ «î¤¥©. � ¯®¬®éìî ª®¬¯ìîâ¥à  ¢®§¬®¦¥­ ¯à ªâ¨ç¥áª¨
¬£­®¢¥­­ë© ¤®áâã¯ ª ®¡é¥¬¨à®¢ë¬ ¨áâ®ç­¨ª ¬ ¨­ä®à¬ æ¨¨ ª ª ¤«ï á¯¥-
æ¨ «¨áâ®¢, â ª ¨ ¤«ï «î¡®£® § ¨­â¥à¥á®¢ ­­®£® ç¥«®¢¥ª . �â ª, ã¬¥­¨¥
à ¡®â âì ­  ª®¬¯ìîâ¥à¥ áâ ­®¢¨âáï ®¤­¨¬ ¨§ £« ¢­ëå âà¥¡®¢ ­¨© ª ª¢ -
«¨ä¨ª æ¨¨ à ¡®â­¨ª .

�î¡®© ®¡à §®¢ ­­ë© ç¥«®¢¥ª, â¥¬ ¡®«¥¥ á¯¥æ¨ «¨áâ ¢ëáè¥© ª¢ «¨ä¨-
ª æ¨¨, ¢­¥ § ¢¨á¨¬®áâ¨ ®â ¥£® ª®­ªà¥â­®© ¥áâ¥áâ¢¥­­®­ ãç­®© ¨«¨ £ã¬ -
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­¨â à­®© á¯¥æ¨ «ì­®áâ¨, ¤®«¦¥­ ¨¬¥âì ¤®áâ â®ç­® á®¤¥à¦ â¥«ì­®¥ ¯à¥¤-
áâ ¢«¥­¨¥ ®¡ ¨­ä®à¬ â¨ª¥, ® ¯à¥¤¬¥â¥ íâ®© ­ ãª¨, ¥¥ ¬¥â®¤ å, áà¥¤áâ-
¢ å, ¢®§¬®¦­®áâïå. � íâ®¬ á®áâ®¨â ®¡é¥ªã«ìâãà­ë©, ¬¨à®¢®§§à¥­ç¥áª¨©
á¬ëá« ¢ª«îç¥­¨ï ¯à¥¤¬¥â  á ­ §¢ ­¨¥¬ ý� â¥¬ â¨ª  ¨ ¨­ä®à¬ â¨ª þ ¢
ãç¥¡­ë¥ ¯« ­ë.

�à £¬ â¨ç¥áª¨©  á¯¥ªâ ¨§ãç¥­¨ï ¤ ­­®© ¤¨áæ¨¯«¨­ë á®áâ®¨â ¢ â®¬,
çâ® ¤«ï íää¥ªâ¨¢­®£® ¯à¨¬¥­¥­¨ï á®¢à¥¬¥­­ëå ¨­ä®à¬ æ¨®­­ëå â¥å­®-
«®£¨© ¢ á¢®¥© ¤¥ïâ¥«ì­®áâ¨ á¯¥æ¨ «¨áâ ¤®«¦¥­ ã¬¥âì ®â¡¨à âì ¨§ ¯à¥¤« -
£ ¥¬ëå ¨­ä®à¬ â¨ª®© ¢®§¬®¦­®áâ¥© ­ ¨¡®«¥¥ ¯®¤å®¤ïé¨¥ ¨­áâàã¬¥­âë
à¥è¥­¨ï ¢®§­¨ª îé¨å ¯¥à¥¤ ­¨¬ ª®­ªà¥â­ëå § ¤ ç. �à®¬¥ â®£®, «î¡®©
á®¢à¥¬¥­­ë© ç¥«®¢¥ª ®¡ï§ ­ ¨¬¥âì í«¥¬¥­â à­ë¥ ­ ¢ëª¨ à ¡®âë á ª®¬-
¯ìîâ¥à®¬. � ­¨¬ ®â­®áïâáï: ã¬¥­¨¥ ¢ª«îç¨âì ª®¬¯ìîâ¥à, ¯à®¨§¢¥áâ¨
§ ¯ãáª ­ã¦­®© ¯à®£à ¬¬ë, áª®¯¨à®¢ âì ¯à®£à ¬¬ã, ¤®ªã¬¥­â, ®âä®à¬ -
â¨à®¢ âì ¤¨áª¥âã ¨ â.¤., à ¡®â ï ¢ áà¥¤¥ Windows ¨«¨ ¢ «î¡®© ¤àã£®©
áà¥¤¥. �î¡®© á¯¥æ¨ «¨áâ ¢ëáè¥© ª¢ «¨ä¨ª æ¨¨ ¤®«¦¥­ ã¬¥âì ®áãé¥áâ-
¢«ïâì ­ ¡®à, à¥¤ ªâ¨à®¢ ­¨¥ ¨ ¯¥ç âì â¥ªáâ  ¤®ªã¬¥­â  ¢ ®¤­®¬ ¨§ â¥ªá-
â®¢ëå à¥¤ ªâ®à®¢ â¨¯  MS Word. �­ ¤®«¦¥­ ®á¢®¨âì à ¡®âã á ¯ ª¥â ¬¨
¯à®£à ¬¬, ¯à ªâ¨ç¥áª¨ ¨á¯®«ì§ã¥¬ë¬¨ ¢ â®© ¨«¨ ¨­®© ª®­ªà¥â­®© ®¡-
« áâ¨ ¤¥ïâ¥«ì­®áâ¨, ­ ¯à¨¬¥à, á à §«¨ç­®£® à®¤  ¡¨¡«¨®£à ä¨ç¥áª¨¬¨
¨«¨ ¨§¤ â¥«ìáª¨¬¨ á¨áâ¥¬ ¬¨, ¯à®£à ¬¬ ¬¨-¯¥à¥¢®¤ç¨ª ¬¨, ã¬¥âì ã¢¥-
à¥­­® ¯®«ì§®¢ âìáï ®á­®¢­ë¬¨ ¨­ä®à¬ æ¨®­­ë¬¨ ãá«ã£ ¬¨, ¯à¥¤®áâ ¢-
«ï¥¬ë¬¨ â ª¨¬¨ á¥âï¬¨, ª ª �­â¥à­¥â.

�ç¥¡­ ï ¯à®£à ¬¬  ªãàá  ý� â¥¬ â¨ª  ¨ �­ä®à¬ â¨ª þ ¤«ï ä¨«®-
«®£¨ç¥áª®£® ä ªã«ìâ¥â  �ã¢ èáª®£® £®áã¤ àáâ¢¥­­®£® ã­¨¢¥àá¨â¥â  ¨¬.
�.�. �«ìï­®¢  ¢ª«îç ¥â á¥¡ï: ®á­®¢­ë¥ ¯®­ïâ¨ï ® ¯à¥¤¬¥â¥ ¨­ä®à¬ -
â¨ª , ãáâà®©áâ¢® ¯¥àá®­ «ì­®£® ª®¬¯ìîâ¥à , ®§­ ª®¬«¥­¨¥ ®¯¥à æ¨®­­®©
á¨áâ¥¬®© Windows, ¯à®£à ¬¬­®¥ ®¡¥á¯¥ç¥­¨¥ ���, ®¡à ¡®âª  â¥ªáâ®¢®©
¨­ä®à¬ æ¨¨, â¥ªáâ®¢ë© à¥¤ ªâ®à MS Word, í«¥ªâà®­­ë¥ â ¡«¨æë, à ¡®â 
á ¡ §®© ¤ ­­ëå MS Access, á®§¤ ­¨¥ ¯à¥§¥­â æ¨© ¨ web-áâà ­¨æ ¢ MS Pow-
erPoint, á®§¤ ­¨¥ ¡ãª«¥â®¢, ¡î««¥â¥­¥©, ¡à®èîà, ®¡êï¢«¥­¨© ¢ MS Pub-
lisher.

�ç¨â ¥¬, çâ® áâã¤¥­â-ä¨«®«®£ ¤®«¦¥­ ®¡« ¤ âì ­ ¢ëª ¬¨ à ¡®âë á
â¥ªáâ®¢ë¬¨ ¤®ªã¬¥­â ¬¨ ­  ¢ëá®ª®¬ ãà®¢­¥, ®áâ ­®¢¨¬áï ­  â¥¬¥ MS
Word. � ¯à®æ¥áá¥ ¨§ãç¥­¨ï ¤ ­­®© â¥¬ë áâã¤¥­âë ¢ë¯®«­ïîâ « ¡®à â®à-
­ë¥ à ¡®âë ¯® ¯à¨®¡à¥â¥­¨î í«¥¬¥­â à­ëå ­ ¢ëª®¢, á¢ï§ ­­ëå á ¢¢®¤®¬
¨ à¥¤ ªâ¨à®¢ ­¨¥¬ â¥ªáâ , ¯®«ãç îâ ¯à¥¤áâ ¢«¥­¨¥ ® ª®¬ ­¤ å ä®à¬ -
â¨à®¢ ­¨ï à §«¨ç­ëå ®¡ê¥ªâ®¢ ¤®ªã¬¥­â . �ç âáï ®ä®à¬«ïâì ®¡à §æë
à §«¨ç­ëå ¤®ªã¬¥­â®¢, ­ ¯à¨¬¥à ¡« ­ª § ï¢«¥­¨ï, áç¥â ­  ®¯« âã, à¥ª-
« ¬­ëå «¨áâ®¢, à ¡®â îâ á â ¡«¨æ ¬¨, í«¥ªâà®­­ë¬¨ ä®à¬ ¬¨, £¨¯¥àá-
áë«ª ¬¨. �á«¨ áâã¤¥­â ¤®áâ â®ç­® ¯®¤£®â®¢«¥­ à ¡®â¥ ­  ª®¬¯ìîâ¥à¥ ¨
¤®¢®«ì­® ¡ëáâà® ¢ë¯®«­ï¥â ¢á¥ « ¡®à â®à­ë¥ § ¤ ­¨ï, ¬®¦­® á¬¥«® ¯à¨-
áâã¯¨âì ª á®§¤ ­¨î ¯à¥§¥­â æ¨© ¨ web-áâà ­¨æ ¢ MS PowerPoint, ª ª®-
â®àë¬ ®­¨ ¯®¤å®¤ïâ á ®á®¡ë¬ í­âã§¨ §¬®¬, ¨§ãç¥­¨î ¡ §ë ¤ ­­ëå MS
Access, á®§¤ ­¨¥ ¡ãª«¥â®¢, ¡î««¥â¥­¥©, ¡à®èîà, ®¡êï¢«¥­¨© ¢ MS Pub-
lisher. �ï¤ ¯à¥§¥­â æ¨©, ¢ë¯®«­¥­­ëå ­ è¨¬¨ áâã¤¥­â ¬¨, ¬ë ¯®ª ¦¥¬
¢® ¢à¥¬ï ¤®ª« ¤ .
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� áá¬ âà¨¢ îâáï ¢®¯à®áë ®¡ãç¥­¨ï ¯à®¥ªâ¨à®¢ ­¨ï ¨ à §à ¡®âª¨ ¯à®-

£à ¬¬­®© â¥å­®«®£¨¨ ã­¨ä¨æ¨à®¢ ­­®£® ¤¥«®¯à®¨§¢®¤áâ¢  à á¯à¥¤¥«¥­-
­ëå ®à£ ­¨§ æ¨®­­ëå á¨áâ¥¬ ­  ¡ §¥ á®¢à¥¬¥­­ëå ®¡ê¥ªâ­®-®à¨¥­â¨à®-
¢ ­­ëå ¬¥â®¤®¢ ¯à®£à ¬¬¨à®¢ ­¨ï ¨ ª«¨¥­â-á¥à¢¥à­®©  àå¨â¥ªâãàë. �á-
­®¢­®¥ ¢­¨¬ ­¨¥ ã¤¥«¥­® à¥è¥­¨î á«¥¤ãîé¨å ¢®¯à®á®¢: �¨ £­®áâ¨ç¥á-
ª¨©  ­ «¨§ á¨áâ¥¬ë ¤®ªã¬¥­â®®¡®à®â  ¨ ã­¨ä¨æ¨à®¢ ­­®© ¨ ¨­¤¨¢¨¤ã «ì-
­®© ¤®ªã¬¥­â æ¨¨, á®¯à®¢®¦¤ îé¨å ¤¥«®¢ë¥ ¯à®æ¥ááë ­  ®ä¨á-®¡ê¥ªâ å;
�¯à¥¤¥«¥­¨¥ áâàãªâãàë ®ä¨á-á¨áâ¥¬ ¨ ®¯¨á ­¨¥ ¯à ¢¨« ¨å äã­ªæ¨®­¨-
à®¢ ­¨ï ­¥ä®à¬ «¨§®¢ ­­ë¬¨ ¬¥â®¤ ¬¨ (á ¯®¬®éìî ¥áâ¥áâ¢¥­­®© à §£®-
¢®à­®© à¥ç¨); �¯à¥¤¥«¥­¨¥ ­ ¡®à®¢ ®¡ê¥ªâ­®-à®«¥¢ëå ¬®¤¥«¥© (ORM) ¤«ï
®ä¨á-á¨áâ¥¬ ­  ®á­®¢¥  ¯¯ à â  ä®à¬ «ì­ëå £à ¬¬ â¨ª ¨ «®£¨ª®- «£¥¡-
à ¨ç¥áª¨å ¬¥â®¤®¢; �®áâà®¥­¨¥ ª®­æ¥¯âã «ì­®© ¬®¤¥«¨ á ¨á¯®«ì§®¢ ­¨¥¬
ª â¥£®à¨ «ì­®£® ¯®¤å®¤  ¨ ®¡ê¥ªâ­®-®à¨¥­â¨à®¢ ­­ëå ¬¥¦ª« áá®¢ëå ¤¨ -
£à ¬¬; �à®¥ªâ¨à®¢ ­¨¥ ¨ à¥ «¨§ æ¨ï ®¯â¨¬ «ì­®© «®£¨ç¥áª®© áâàãªâãàë
à á¯à¥¤¥«¥­­ëå ®ä¨á-á¨áâ¥¬ ­  ¡ §¥ à¥«ïæ¨®­­®© ¬®¤¥«¨ ¤ ­­ëå; �¨§¨-
ç¥áª ï à¥ «¨§ æ¨ï áâàãªâãàë ¡ § ¤ ­­ëå à á¯à¥¤¥«¥­­ëå ®ä¨á-á¨áâ¥¬ á
¯®¬®éìî ª«¨¥­â-á¥à¢¥à­®©  àå¨â¥ªâãàë ¨ à §à ¡®âª  ¨­â¥àä¥©á®¢ ¯®«ì-
§®¢ â¥«¥©; � §à ¡®âª  ¤¨­ ¬¨ç¥áª®© ¬®¤¥«¨ íää¥ªâ¨¢­®£® ã¯à ¢«¥­¨ï à¥-
áãàá ¬¨ ®¡é¥£® ¯®«ì§®¢ ­¨ï  ¢â®¬ â¨§¨à®¢ ­­ëå à á¯à¥¤¥«¥­­ëå ®ä¨á-
á¨áâ¥¬ ¨ ¥¥ ¨áá«¥¤®¢ ­¨¥ ­  ¡ §¥ á¥â¥© �¥âà¨.

� à ¡®â¥ áâ ¢¨âáï ¨ ¨áá«¥¤ã¥âáï § ¤ ç  à §à ¡®âª¨ ®¡ê¥ªâ­®-®à¨¥­â¨-
à®¢ ­­®£® ¬®¤¥«¨à®¢ ­¨ï ¨ ®¡ê¥ªâ­®-®à¨¥­â¨à®¢ ­­®£® ¯à®¥ªâ¨à®¢ ­¨ï
 ¢â®¬ â¨§¨à®¢ ­­ëå ¯à®æ¥áá®¢ ¡ § ¤ ­­ëå ¤«ï à á¯à¥¤¥«¥­­ëå ¡¨§­¥á-
®¡ê¥ªâ®¢, çâ® §­ ç¨â¥«ì­® á®ªà é ¥â ¢à¥¬ï ¯®áâà®¥­¨ï ¨­ä®à¬ æ¨®­­ëå
¨ ¯à®£à ¬¬­ëå ¯ ª¥â®¢ ¨, ª â®¬ã ¦¥, ®à¨¥­â¨à®¢ ­® ­  ¯®«ì§®¢ â¥«ï ¯à¨-
ª« ¤­®© áä¥àë.

�­ ­¨¥, ª®â®à®¥ ¨¬¥¥â ¯®âà¥¡¨â¥«ì ® ¯à®¡«¥¬­®© áä¥à¥, á ¯®¬®éìî
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á¯¥æ¨ «ì­ëå ¨­â¥àä¥©á®¢, ®á­®¢ã ª®â®àëå ¯à¥¤áâ ¢«ïîâ ª â¥£®à¨¨  ¯-
¯ à â  ä®à¬ «ì­ëå £à ¬¬ â¨ª ¨ «®£¨ª®- «£¥¡à ¨ç¥áª¨¥ ¬¥â®¤ë, ¯¥à¥¤ -
¥âáï ª®¬¯ìîâ¥à­®© ¯à®£à ¬¬¥ ®¡ê¥ªâ­®-à®«¥¢®£® ¬®¤¥«¨à®¢ ­¨ï. � ¯®-
¬®éìî íâ®£® ¨­áâàã¬¥­â  áâà®¨âáï á¥¬ ­â¨ç¥áª ï áâàãªâãà  ¢ ¢¨¤¥ ORM-
¤¨ £à ¬¬ë. �  á«¥¤ãîé¥¬ íâ ¯¥ á ¯®¬®éìî  ¢â®¬ â¨§¨à®¢ ­­ëå ¯à®æ¥-
¤ãà ä®à¬¨àã¥âáï ª®­æ¥¯âã «ì­ ï ¬®¤¥«ì ¯à®¡«¥¬­®© ®¡« áâ¨, ¨«¨ ER-
¤¨ £à ¬¬ë, á â ¡«¨æ ¬¨ ¨  âà¨¡ãâ ¬¨. �  ®á­®¢¥ íâ®© ¬®¤¥«¨  ¢â®¬ â¨-
ç¥áª¨ £¥­¥à¨àãîâáï .DDL ä ©«ë, ª®â®àë¥ ¯®á«¥ áâàãªâãà­® à §¬¥é îâáï
¢ à á¯à¥¤¥«¥­­ãî ¡ §ã ¤ ­­ëå Ms SQL Server.

�â ¢¨âáï ¨ à¥è ¥âáï ¢®¯à®á ® ýáâàãªâãà­®© ®¯â¨¬¨§ æ¨¨þ ¤¨ £à ¬¬ë
ª« áá®¢ á®®â¢¥âáâ¢ãîé¥© ER-¬®¤¥«¨ ¨«¨ ¢ â¥à¬¨­ å â¥®à¨¨ ¯à®¥ªâ¨à®-
¢ ­¨ï ¡ § ¤ ­­ëå | § ¤ ç¥ ­®à¬ «¨§ æ¨¨. �  ®á­®¢¥ UML-â¥å­®«®£¨¨
á«¥¤ã¥â ®¯à¥¤¥«¨âì ­®à¬ «¨§®¢ ­­ãî áâàãªâãàã ª ¦¤®£® ª« áá  (¬®¤¥«ì
¨ äã­ªæ¨¨ ¤ ­­ëå), ¨¬¥ï ¢ ¢¨¤ã ¬¥¦ª« áá®¢ë¥ á¢ï§¨ ¨ â¥®à¨î ­®à¬ «ì-
­ëå ä®à¬ à¥«ïæ¨© § ¢¨á¨¬®áâ¥©. � áá¬ âà¨¢ ¥âáï § ¤ ç  ®¡¥á¯¥ç¥­¨ï
æ¥«®áâ­®© áâàãªâãàë ¤ ­­ëå, ¤«ï ª®â®à®© à §à ¡®â ­ë á¯¥æ¨ «ì­ë¥  «-
£®à¨â¬¨ç¥áª¨¥ áå¥¬ë.

� ¤®ª« ¤¥ ¨§« £ ¥âáï § ¤ ç  ¯®áâà®¥­¨ï ®¡ê¥ªâ­®-à®«¥¢®© ¬®¤¥«¨
(ORM) ¯à®¡«¥¬­®© áà¥¤ë à á¯à¥¤¥«¥­­ëå ®ä¨á-®¡ê¥ªâ®¢ á ¯®¬®éìî ª â¥-
£®à¨ «ì­®£® ¯®¤å®¤ , ª®â®à ï ®¡¥á¯¥ç¨¢ ¥â á®§¤ ­¨¥ á¥¬ ­â¨ç¥áª¨ à áè¨-
à¥­­®© ¬®¤¥«¨. � ­  ®á­®¢¥ ORM-¬®¤¥«¥© ®áãé¥áâ¢«ï¥âáï  ¢â®¬ â¨§ æ¨ï
¯®áâà®¥­¨ï ER-¬®¤¥«¨.

�à¨ à §à ¡®âª¥  ¢â®¬ â¨§¨à®¢ ­­ëå ¨­ä®à¬ æ¨®­­ëå á¨áâ¥¬ ¯à®-
¡«¥¬­ëå ®¡« áâ¥© ®¤­¨¬ ¨§ ¢ ¦­¥©è¨å ¢®¯à®á®¢ ï¢«ï¥âáï à¥è¥­¨¥ § ¤ ç¨
®¯â¨¬ «ì­®£® ¢ë¡®à  áâàãªâãàë à¥«ïæ¨®­­ëå ¡ § ¤ ­­ëå, á â®çª¨ §à¥­¨ï
®¡ê¥ªâ­®-®à¨¥­â¨à®¢ ­­®£® ¯®¤å®¤ , ª®â®àë© ¢ª«îç ¥â ¢ á¥¡ï ­¥ â®«ìª®
®¯â¨¬¨§ æ¨î áâ â¨ç¥áª¨å, «®£¨ç¥áª¨å áâàãªâãà ¤ ­­ëå, ­® ¨ ª®­áâàã¨à®-
¢ ­¨¥ ­  ¡ §¥ íâ¨å áâàãªâãà ¤¨­ ¬¨ç¥áª¨å ¬®¤¥«¥© ¨å ®¡à ¡®âª¨. �¡ê¥ª-
â®¬ ¨áá«¥¤®¢ ­¨ï ¤«ï ­ è¥© à ¡®âë ï¢«ï¥âáï ­ ¡®à ª« áá®¢ ¯à¥¤¬¥â­®©
®¡« áâ¨.

�à¥¤« £ îâáï § ¤ ç¨ à §à ¡®âª¨ ¨­ä®à¬ æ¨®­­®£® ¨ ¯à®£à ¬¬­®£®
®¡¥á¯¥ç¥­¨ï ª®¬¯ìîâ¥à­®© á¨áâ¥¬ë ã¯à ¢«¥­¨ï ¡¨§­¥á-¯à®æ¥áá ¬¨ à á-
¯à¥¤¥«¥­­ëå ®ä¨á-®¡ê¥ªâ®¢. � á¯à¥¤¥«¥­­ ï ¡ §  ¤ ­­ëå ¯®áâà®¥­  á
¯®¬®éìî ª«¨¥­â-á¥à¢¥à­®©  àå¨â¥ªâãàë ¯à®£à ¬¬­ëå ¯ ª¥â®¢ MsSQL
Server ¨ ADO.NET. � §à ¡®â ­ë ¯®«ì§®¢ â¥«ìáª¨¥ ¨­â¥àä¥©áë ¤«ï à -
¡®âë á ��. �à®£à ¬¬­ë¥  ¯¯«¨ª æ¨¨ ¢ë¯®«­¥­ë á ¯®¬®éìî á®¢à¥¬¥­­ëå
ª« áá¨ç¥áª¨å ¨­áâàã¬¥­â®¢, ¢ ç áâ­®áâ¨, £àã¯¯®¢®© CASE-â¥å­®«®£¨¥© ¨
UML-¬¥â®¤®«®£¨¥©. � ¨å ¯®¬®éìî ®áãé¥áâ¢«ï¥âáï à §à ¡®âª  íää¥ªâ¨¢-
­®© ¬­®£®ãà®¢­¥¢®© ¯à¨ª« ¤­®© á¨áâ¥¬ë ¤«ï à ¡®âë á ¡ § ¬¨ ¤ ­­ëå ¢
¨­âà á¥â¨ ¨ ¨­â¥à­¥â¥. � à ¡®â¥ ¯à¥¤« £ îâáï íää¥ªâ¨¢­ë¥  «£®à¨â¬ë
¬®¤¥«¨à®¢ ­¨ï ¨  ­ «¨§  ¯à®æ¥áá®¢ ã¯à ¢«¥­¨ï à á¯à¥¤¥«¥­­ë¬¨ à¥áãà-
á ¬¨ ­  ¡ §¥ á¥â¥© �¥âà¨.
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�®¢ ï á¨áâ¥¬  ®¡à §®¢ ­¨ï, ª à¥ «¨§ æ¨¨ ª®â®à®© ¯à¨áâã¯¨«® à®áá¨©-
áª®¥ ¯¥¤ £®£¨ç¥áª®¥ á®®¡é¥áâ¢®, ¯à¥¤¯®« £ ¥â ¨§¬¥­¥­¨¥ ­¥ â®«ìª® á®¤¥à-
¦ ­¨ï, ¯®¤å®¤®¢, ®â­®è¥­¨©, ­® ¨ á¯®á®¡®¢ ¯¥à¥¤ ç¨ ¨­ä®à¬ æ¨¨.

�­ä®à¬ æ¨®­­ë¥ â¥å­®«®£¨¨  ªâ¨¢­® ¢­¥¤àïîâáï ¢ ª« áá­®-ãà®ç­ãî
¨ ¢­¥ª« áá­ãî á¨áâ¥¬ã ®¡à §®¢ ­¨ï.

�­ä®à¬ â¨§ æ¨ï ãç¥¡­®-¢®á¯¨â â¥«ì­®£® ¯à®æ¥áá  á¯®á®¡áâ¢ã¥â ¯®-
¢ëè¥­¨î ª ç¥áâ¢  ®¡à §®¢ ­¨ï, â ª ª ª ãç¨â¥«ì ¨ ãç¥­¨ª, ¢ëáâã¯ -
îé¨¥ ª ª áã¡ê¥ªâë, ®áãé¥áâ¢«ïîâ ª®¬¬ã­¨ª æ¨î ¢ ­®¢®© ¯à¥¤¬¥â­®-
¨­ä®à¬ æ¨®­­®© áà¥¤¥, ª®¬¯®­¥­â ¬¨ ª®â®à®© ï¢«ïîâáï: 1) â¥å­¨ç¥áª¨¥
áà¥¤áâ¢ ; 2) ¯à®£à ¬¬­ ï áà¥¤ ; 3) ¯à¥¤¬¥â­ ï áà¥¤ ; 4) ¬¥â®¤¨ç¥áª ï
áà¥¤  (¨­áâàãªæ¨¨ ¯® à ¡®â¥ á ª®¬¯ìîâ¥à®¬).

�ãé¥áâ¢ãîâ à §­ë¥ ä®à¬ë ¨á¯®«ì§®¢ ­¨ï ª®¬¯ìîâ¥à­ëå â¥å­®«®£¨©:
¯à¥§¥­â æ¨¨, â¥áâë, 3D à¨áã­ª¨ ¨ ¬®¤¥«¨,  ­¨¬ æ¨¨ ª®à®âª¨¥ ¨ áî¦¥â­ë¥,
¨­â¥à ªâ¨¢­ë¥ ¬®¤¥«¨ ¨ à¨áã­ª¨, ¢á¯®¬®£ â¥«ì­ë© ¬ â¥à¨ « (â ¡«¨æë,
á¯à ¢®ç­ë© ¬ â¥à¨ «, ä®à¬ã«ë, ®¯à¥¤¥«¥­¨ï ¢¥«¨ç¨­ ¨ ¤à.).

�¤­®© ¨§ íää¥ªâ¨¢­ëå ä®à¬ ¢­¥ª« áá­®© à ¡®âë ¯® ¯à¥¤¬¥âã ¬®¦­®
áç¨â âì í«¥ªâà®­­ãî ¯¥à¥¯¨áªã ¬¥¦¤ã ãç é¨¬¨áï. � ª ª®© æ¥«ìî ¯à¨¬¥-
­ï¥âáï í«¥ªâà®­­ ï ¯¥à¥¯¨áª ? �®-¯¥à¢ëå, ¤«ï  ªâ¨¢¨§ æ¨¨ ¤¥ïâ¥«ì­®áâ¨
ãç é¨åáï. �®-¢â®àëå, ¤«ï à §¢¨â¨ï á¯®á®¡­®áâ¥© ãç¥­¨ª®¢ ª ¯à®¤ãªâ¨¢-
­®© á ¬®áâ®ïâ¥«ì­®© â¢®àç¥áª®© ¤¥ïâ¥«ì­®áâ¨ ¢ á®¢à¥¬¥­­®© ¨­ä®à¬ æ¨-
®­­®© áà¥¤¥. �-âà¥âì¨å, ¤«ï á®§¤ ­¨ï á¨âã æ¨¨ ãá¯¥å , á¯®á®¡áâ¢ãîé¥©
á ¬®¢ëà ¦¥­¨î â¢®àç¥áª®© «¨ç­®áâ¨ ãç é¨åáï.

�«¥ªâà®­­ ï ¯¥à¥¯¨áª  ¯®§¢®«ï¥â ä®à¬¨à®¢ âì ¯à ªâ¨ç¥áª¨¥ ã¬¥­¨ï
¯à¨ à ¡®â¥ á ª®¬¯ìîâ¥à®¬ ¨ à¥è¥­¨¨ ¬ â¥¬ â¨ç¥áª¨å § ¤ ç; á¯®á®¡áâ¢ã¥â
à §¢¨â¨î ¨­â¥à¥á  ª ¨§ãç ¥¬®¬ã ¯à¥¤¬¥âã; à §¢¨¢ ¥â â¢®àç¥áª¨¥ á¯®á®¡-
­®áâ¨, «¨ç­®áâ­ë¥ ª ç¥áâ¢ ; ¯®¢ëè ¥â ª®¬¬ã­¨ª æ¨®­­ãî ªã«ìâãàã ãç -
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é¨åáï, ¢®á¯¨âë¢ ¥â â®«¥à ­â­®áâì; ä®à¬¨àã¥â «¨ç­®áâì,  ¤ ¯â¨à®¢ ­­ãî
ª ãá«®¢¨ï¬ ¦¨§­¨ ¢ á®¢à¥¬¥­­®¬ ®¡é¥áâ¢¥.

�áâ ­®¢¨¬áï ­  å à ªâ¥à¨áâ¨ª¥ í«¥ªâà®­­®© ¯¥à¥¯¨áª¨. �¥áâ¨ ¥¥
«ãçè¥ ãç é¨¬áï à §­ëå ¢®§à áâ­ëå £àã¯¯, ­ ¯à¨¬¥à, ¤¥¢ïâ¨ª« áá­¨ª ¬
á è¥áâ¨ª« áá­¨ª ¬¨, á¥¬¨ª« áá­¨ª ¬ á ¯ïâ¨ª« áá­¨ª ¬¨. �¥« â¥«ì­®,
çâ®¡ë ¯¥à¥¯¨áª  ¨¬¥«  í«¥¬¥­âë § £ ¤®ç­®áâ¨, ­®á¨«  å à ªâ¥à ¨£àë, â ª
ª ª íâ® á¯®á®¡áâ¢ã¥â ¯®¢ëè¥­¨î ¨­â¥à¥á  ¬« ¤è¨å èª®«ì­¨ª®¢ ª ¤ ­­®©
ä®à¬¥ à ¡®âë, ¯®íâ®¬ã ¬®¦­® à¥ª®¬¥­¤®¢ âì ãç é¨¬áï áâ àè¨å ª« áá®¢
¯¨á âì ¯¨áì¬  ®â ¨¬¥­¨ �¨áá¥ªâà¨áë, ¬¨áá �ªàã¦­®áâ¨, £¥­¥à «  � ªâ®-
à¨ « , ¬¨áá¨á �¥áª®­¥ç­®áâ¨, �¤¨­¨çª¨ ¨ ¤à. �£à  áâà®¨âáï ­  ¯à¨­æ¨¯ å
¤®¡à®¢®«ì­®áâ¨.

� áá¬®âà¨¬ â¥å­®«®£¨î ¯¥à¥¯¨áª¨ ãç é¨åáï ç¥à¥§ ª®¬¯ìîâ¥à. �ç¨-
â¥«ì, ¢ë¡à ¢ ¤«ï ¯¥à¥¯¨áª¨ ¯ àë ª« áá­ëå ª®««¥ªâ¨¢®¢ (9ª« ¨ 6ª«, 7ª« ¨
5ª«), §­ ª®¬¨â áâ àè¥ª« áá­¨ª®¢ á æ¥«ï¬¨ ¨ § ¤ ç ¬¨ ¨£àë, ¯à¥¤« £ ¥â
¨¬ á®áâ ¢¨âì â¥ªáâë ¯¨á¥¬ á ¬ â¥¬ â¨ç¥áª¨¬¨ § ¤ ­¨ï¬¨. �¥ª®¬¥­¤ã¥âáï
à §¡¨âì ª« ááë ¬« ¤è¨å èª®«ì­¨ª®¢ ­  £àã¯¯ë ¯® 2{4 ç¥«®¢¥ª  á ãç¥â®¬
®á®¡¥­­®áâ¥© å à ªâ¥à  ¨«¨ á¯®á®¡­®áâ¥© ¯® ¯à¥¤¬¥âã (¦¥« â¥«ì­® ¯à¨¤ã-
¬ âì ­ §¢ ­¨ï £àã¯¯ ¬, ­ ¯à¨¬¥à, ý�¬­¨æëþ, ý�¥ä«¥ªáþ, ý63-© à¥£¨®­þ,
ý�à®©­®© ä®àá ¦þ ¨ ¤à).

� ¬¥¤¨ â¥ª¥ ãç é¨¥áï á®§¤ îâ ­  ª®¬¯ìîâ¥à¥ ¯ ¯ªã á ®¯à¥¤¥«¥­­ë¬
­ §¢ ­¨¥¬, ­ ¯à¨¬¥à, ý�®¬¨ª â¥âãèª¨ � â¥¬ â¨ª¨þ, ¢ ª®â®à®© ª ¦¤ë©
ãç áâ­¨ª ¯¥à¥¯¨áª¨ ®áâ ¢«ï¥â ¯¨áì¬® á¢®¥¬ã  ¡®­¥­âã.

� à ­¥¥ ®£®¢ à¨¢ îâáï ¢à¥¬¥­­ë¥ à ¬ª¨ ¯¥à¥¯¨áª¨. �â® ¬®¦¥â ¡ëâì
ç¥â¢¥àâì, ¯®«ã£®¤¨¥, ãç¥¡­ë© £®¤.

�¥ª®¬¥­¤ã¥âáï ¨á¯®«ì§®¢ âì ¯®¬®éì èª®«ì­ëå ¯á¨å®«®£®¢ ¤«ï ¯à®-
ä¥áá¨®­ «ì­®£® ®¯à¥¤¥«¥­¨ï ¬®â¨¢ æ¨¨ ª ¯à¥¤¬¥âã ãç é¨åáï,   à¥§ã«ì-
â âë ¨áá«¥¤®¢ ­¨© ¨á¯®«ì§®¢ âì ¢ ¤ ­­®© ä®à¬¥ à ¡®âë. �«ï ®ä®à¬-
«¥­¨ï ¯¨á¥¬ ­  ª®¬¯ìîâ¥à¥ ¯à¨¢«¥çì áâã¤¥­â®¢, ¯à®å®¤ïé¨å ¯à ªâ¨ªã ¢
èª®«¥.

�® ¨â®£ ¬ ¯¥à¥¯¨áª¨ ¦¥« â¥«ì­® ¯à®¢¥áâ¨ ®¡é¨© ¯à §¤­¨ª, ¢ å®¤¥ ª®-
â®à®£®, èª®«ì­¨ª¨ ¬®£ãâ ¯®§­ ª®¬¨âìáï ¤àã£ á ¤àã£®¬, à áªàëâì á¥ªà¥âë
¨£à®¢ëå ¬®¬¥­â®¢.

�à ªâ¨ª  ¯®ª §ë¢ ¥â, çâ® ¢ í«¥ªâà®­­®© ¯¥à¥¯¨áª¥ ¯à¨­¨¬ îâ ãç áâ¨¥
­¥ â®«ìª® èª®«ì­¨ª¨, ­® ¨ ¨å à®¤¨â¥«¨, ¯®¬®£ ï à¥è âì § ¤ ç¨ ¨ ¤ ¢ ï á®-
¢¥âë ¯® ¨å ®ä®à¬«¥­¨î. �®«¨ç¥áâ¢® ¦¥« îé¨å ¯¥à¥¯¨áë¢ âìáï ª ª®­æã
¨£àë ã¢¥«¨ç¨¢ ¥âáï. � ­­ ï ä®à¬  ¯à¨¢«¥ª ¥â ¤¥â¥© á £ã¬ ­¨â à­ë¬¨
á¯®á®¡­®áâï¬¨, â.ª. âà¥¡ã¥â ä ­â §¨¨, ã¬¥­¨ï á®ç¨­ïâì ¨ à ááª §ë¢ âì
ã¢«¥ª â¥«ì­ë¥ ¨áâ®à¨¨. �à®¬¥ ¯à¥¤¬¥â­ëå ­ ¢ëª®¢, ¯¥à¥¯¨áª  ¤ ¥â ¢®§-
¬®¦­®áâì à §¢¨â¨ï íâ¨ª¥â  ¯¨áì¬ , ¢®§¬®¦­®áâì ®¡é¥­¨ï ¤àã£ á ¤àã£®¬.

� ­­ ï ä®à¬  ¤¥ïâ¥«ì­®áâì ¬®¦¥â ¡ëâì ¨á¯®«ì§®¢ ­  ¤«ï à ¡®âë á
¤¥âì¬¨ «î¡®£® ¢®§à áâ  ¨ ¯® «î¡®¬ã ¯à¥¤¬¥âã.
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� á®áâ ¢ ª ¦¤®£® ¬®¤ã«ï ¢å®¤ïâ á«¥¤ãîé¨¥ í«¥¬¥­âë: í«¥ªâà®­­ë¥
ª®­á¯¥ªâë «¥ªæ¨©; ¯à¥§¥­â æ¨¨ «¥ªæ¨©; ª®¬¯ìîâ¥à­ë¥ ¯à ªâ¨ªã¬ë, ¢ á®-
áâ ¢ ª®â®àëå ¢å®¤¨â ¯® 25 ¢ à¨ ­â®¢ ¯à ªâ¨ç¥áª¨å § ¤ ­¨©; «ãçè¨¥ â¢®à-
ç¥áª¨¥ à ¡®âë áâã¤¥­â®¢; ¤®¯®«­¨â¥«ì­ ï ¨­ä®à¬ æ¨ï ¤«ï ¡®«¥¥ ã£«ã¡-
«¥­­®£® ¨§ãç¥­¨ï â¥¬ë; ª®­âà®«ì­ë¥ ¢®¯à®áë ¯® ¨§ãç¥­­®© â¥¬¥; ¡¨¡«¨®-
£à ä¨ç¥áª¨© á¯¨á®ª ®á­®¢­®© ¨ ¤®¯®«­¨â¥«ì­®© «¨â¥à âãàë;  ¤à¥á  ®¡-
à §®¢ â¥«ì­ëå WEB-à¥áãàá®¢; â¥áâ®¢ë¥ ¬ â¥à¨ «ë, ­  ¡ §¥ ª®â®àëå ®áã-
é¥áâ¢«ï¥âáï ¯à®¬¥¦ãâ®ç­ë© ª®­âà®«ì §­ ­¨© ¯® ¤ ­­®¬ã à §¤¥«ã.

�¥ªæ¨®­­ë¥ ¨ ¯à ªâ¨ç¥áª¨¥ § ­ïâ¨ï ¯® ¬ â¥¬ â¨ª¥ ¯à®å®¤ïâ ¢ ª®¬-
¯ìîâ¥à­ëå  ã¤¨â®à¨ïå, ®¡ê¥¤¨­ñ­­ëå ¢ «®ª «ì­ãî á¥âì, ®á­ éñ­­ëå «¨-
æ¥­§¨®­­ë¬¨ ¯à®£à ¬¬­ë¬¨ ¯ ª¥â ¬¨ ¨ ¨¬¥îé¨å ¤®áâ â®ç­®¥ ª®«¨ç¥áâ¢®
ª®¬¯ìîâ¥à®¢ ¤«ï ¨­¤¨¢¨¤ã «ì­®© à ¡®âë ª ¦¤®£® áâã¤¥­â . �  § ­ïâ¨ïå
¯® ¬ â¥¬ â¨ª¥ ¨á¯®«ì§ãîâáï á«¥¤ãîé¨¥ á¯¥æ¨ «¨§¨à®¢ ­­ë¥ ¯ ª¥âë: á¨á-
â¥¬  NetOpSchool ¤«ï ®áãé¥áâ¢«¥­¨ï ¤¨áâ ­æ¨®­­®£® ª®­âà®«ï ¨ ®¡ãç¥­¨ï
á ¯à¥¯®¤ ¢ â¥«ìáª®£® ª®¬¯ìîâ¥à ; ¬ â¥¬ â¨ç¥áª¨© ¯ ª¥â Mathcad; ¯à®-
ä¥áá¨®­ «ì­ë© â¥áâ¨àãîé¨© ª®¬¯«¥ªá TestO�cePro.

�à®¢¥¤¥­¨î § ­ïâ¨© ­  ¡ §¥ ®¡à §®¢ â¥«ì­ëå ¬®¤ã«¥© ¯à¥¤è¥áâ¢®-
¢ «  §­ ç¨â¥«ì­ ï à ¡®â . �®¤£®â®¢«¥­ë í«¥ªâà®­­ë¥ ª®­á¯¥ªâë «¥ª-
æ¨©, ¯à¥§¥­â æ¨¨ «¥ªæ¨®­­®£® ¬ â¥à¨ « , ®á¢®¥­ë ¢®§¬®¦­®áâ¨ ¯à®ä¥á-
á¨®­ «ì­®£® â¥áâ¨àãîé¥£® ª®¬¯«¥ªá  TestO�cePro, ¯®¤£®â®¢«¥­  ­¥®¡å®-
¤¨¬ ï ¡ §  â¥áâ®¢ëå ¬ â¥à¨ «®¢ ¯® ª ¦¤®© ¨§ãç¥­­®© â¥¬¥. �à®¬¥ íâ®£®,
¢ â¥ç¥­¨¥ àï¤  «¥â ¯à®¢®¤¨« áì æ¥«¥­ ¯à ¢«¥­­ ï à ¡®â  ¯® ¢­¥¤à¥­¨î
¡ ««ì­®-à¥©â¨­£®¢®© á¨áâ¥¬ë, ¯®§¢®«ïîé¥© ­  ¯à®âï¦¥­¨¨ ¢á¥£® ®¡ãç¥-
­¨ï ª®­âà®«¨à®¢ âì ¯®á¥é¥­¨¥ áâã¤¥­â ¬¨ § ­ïâ¨© ¨ íää¥ªâ¨¢­®áâì ®á¢®-
¥­¨ï ¬ â¥à¨ « .

�¥â®¤¨ç¥áª¨, ¯à®¢¥¤¥­¨¥ § ­ïâ¨© ­  ¡ §¥ ª®¬¯ìîâ¥à­ëå ¬®¤ã«¥© á®-
áâ®¨â ¨§ á«¥¤ãîé¨å íâ ¯®¢.

�«¥ªâà®­­ë© ¬¥â®¤¨ç¥áª¨© ª®¬¯«¥ªá ª § ­ïâ¨ï¬ ª ¦¤ë© áâã¤¥­â ¤®«-
¦¥­ áª®¯¨à®¢ âì ­  ­®á¨â¥«ì ¨­ä®à¬ æ¨¨ ¢ ¡¨¡«¨®â¥ª¥.

�¥ªæ¨¨ ¯à®¢®¤ïâáï ¢ ä®à¬ â¥ ¯à¥§¥­â æ¨© «¨¡® ¢ ®¡ëç­®©  ã¤¨â®à¨¨
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á ¨á¯®«ì§®¢ ­¨¥¬ ¬ã«ìâ¨¬¥¤¨©­®£® ¯à®¥ªâ®à , «¨¡® ¢ ª®¬¯ìîâ¥à­®©  ã-
¤¨â®à¨¨ ¢ à¥¦¨¬¥ ¯àï¬®© âà ­á«ïæ¨¨ ¯à¥§¥­â æ¨¨ á íªà ­  �� ¯à¥¯®¤ -
¢ â¥«ï ­  íªà ­ë ¬®­¨â®à®¢ áâã¤¥­â®¢.

�® § ¢¥àè¥­¨¨ «¥ªæ¨¨ áâã¤¥­âë ¯®«ãç îâ § ¤ ­¨¥ ¤«ï á ¬®áâ®ïâ¥«ì-
­®© ¯®¤£®â®¢ª¨ ª ¯à ªâ¨ç¥áª®¬ã § ­ïâ¨î ¯® í«¥ªâà®­­ë¬ ¬¥â®¤¨ç¥áª¨¬
¬ â¥à¨ « ¬.

�á¯®«ì§®¢ ­¨¥ ª®¬¯ìîâ¥à­ëå â¥å­®«®£¨© ­  ¯à ªâ¨ç¥áª¨å § ­ïâ¨ïå
¯®§¢®«ï¥â ¢ ­ £«ï¤­®© ä®à¬¥ ®¡¥á¯¥ç¨âì ª ¦¤®£® áâã¤¥­â  ¨­¤¨¢¨¤ã «ì-
­ë¬ ¢ à¨ ­â®¬ § ¤ ­¨©. �¥â®¤¨ç¥áª ï à §à ¡®âª  ª ª ¦¤®¬ã ¯à ªâ¨-
ªã¬ã á­ ¡¦¥­  £¨¯¥àááë«ª ¬¨ ­  í«¥ªâà®­­ë¥ ª®­á¯¥ªâë «¥ªæ¨© ¯® ¤ ­-
­®© â¥¬¥. �«ï ¢ë¯®«­¥­¨ï âàã¤®ñ¬ª¨å à áçñâ®¢ áâã¤¥­âë ®à¨¥­â¨àãîâáï
­  ¨á¯®«ì§®¢ ­¨¥ ¯à®ä¥áá¨®­ «ì­ëå ¬ â¥¬ â¨ç¥áª¨å ¯ ª¥â®¢. � ç áâ-
­®áâ¨, ­ ¬¨ ¨á¯®«ì§ã¥âáï ¯ ª¥â Mathcad.

�à¥¯®¤ ¢ â¥«ì ¢® ¢à¥¬ï ¯à ªâ¨ç¥áª¨å § ­ïâ¨© ¢ëáâã¯ ¥â ¢ à®«¨ ª®­-
áã«ìâ ­â  ¨ ®æ¥­¨¢ ¥â ¢ ¡ «« å ¢ë¯®«­¥­­ë¥ § ¤ ­¨ï.

� ¨¡®«¥¥ á¯®á®¡­ë¥ áâã¤¥­âë, ¤®áà®ç­® ¢ë¯®«­¨¢è¨¥ á¢®¨ § ¤ ­¨ï,
áâ ­®¢ïâáï ª®­áã«ìâ ­â ¬¨ ã â¥å, ª®¬ã ­¥®¡å®¤¨¬  ¯®¤¤¥à¦ª  ¨ ¯®«ãç îâ
§  íâ® ¤®¯®«­¨â¥«ì­ë¥ ¡ ««ë.

�§ãç¥­¨¥ ®¡à §®¢ â¥«ì­®£® ¬®¤ã«ï § ¢¥àè ¥âáï ª®¬¯ìîâ¥à­ë¬ â¥áâ¨-
à®¢ ­¨¥¬, ®à£ ­¨§®¢ ­­ë¬ ­  ¡ §¥ ¯à®ä¥áá¨®­ «ì­®£® â¥áâ¨àãîé¥£® ª®¬-
¯«¥ªá .

�¡®¡é ï ®¯ëâ ¯à®¢¥¤¥­¨ï § ­ïâ¨© ­  ¡ §¥ ®¡à §®¢ â¥«ì­ëå ª®¬¯ìî-
â¥à­ëå ¬®¤ã«¥©, ¬®¦­® ®â¬¥â¨âì á«¥¤ãîé¨¥ ¯®«®¦¨â¥«ì­ë¥ áâ®à®­ë à §-
à ¡ âë¢ ¥¬ëå ¬¥â®¤¨ª: áâã¤¥­âë ¨¬¥îâ ã¤®¡­ë© ¤®áâã¯ ª ­¥®¡å®¤¨¬®©
ãç¥¡­®© ¨­ä®à¬ æ¨¨; ®à£ ­¨§ æ¨ï «¥ªæ¨¨ ¢ ä®à¬¥ ¯à¥§¥­â æ¨¨ ¤ ¥â §­ -
ç¨â¥«ì­ãî íª®­®¬¨î ¢à¥¬¥­¨ ¯® áà ¢­¥­¨î á ç¨áâ® á«®¢¥á­ë¬ ¨§«®¦¥-
­¨¥¬ ¨ ¯®§¢®«ï¥â ­ ¬­®£® ã¢¥«¨ç¨âì ®¡ê¥¬ ¯¥à¥¤ ¢ ¥¬ëå §­ ­¨©; ¢á¥ § -
¤ ­¨ï ¯à ªâ¨ªã¬®¢ áâã¤¥­âë ¬®£ãâ ¢ë¯®«­ïâì ¢ ¨­¤¨¢¨¤ã «ì­®¬ â¥¬¯¥,
ª ª ­   ã¤¨â®à­ëå § ­ïâ¨ïå, â ª ¨ ¢ á¢®¡®¤­®¥ ®â § ­ïâ¨© ¢à¥¬ï; ­  ¯à ª-
â¨ç¥áª¨å § ­ïâ¨ïå áâã¤¥­âë á ¬®áâ®ïâ¥«ì­® ®á¢ ¨¢ îâ ¬ â¥à¨ «, ¯à¥¯®-
¤ ¢ â¥«ì ¢ëáâã¯ ¥â ¢ à®«¨ ¯®¬®é­¨ª -ª®­áã«ìâ ­â ; ¯à¥¯®¤ ¢ â¥«ì ¯®-
«ãç ¥â ¢®§¬®¦­®áâì ª®­âà®«¨à®¢ âì ®á¢®¥­¨¥ ¬ â¥à¨ «  ­  ¢á¥å íâ ¯ å
¨§ãç¥­¨ï ¤¨áæ¨¯«¨­ë.

�¯¨á®ª «¨â¥à âãàë
1. �¥­â �. �­¤à¥á¥­, � âï ¢ ­ ¤¥­ �à¨­ª. �ã«ìâ¨¬¥¤¨  ¢ ®¡à §®¢ ­¨¨. �¯¥æ¨-

 «¨§¨à®¢ ­­ë© ãç¥¡­ë© ªãàá/ �¥à. á  ­£«. { �.: �¡ãç¥­¨¥-�¥à¢¨á, 2005. { 216
á.

2. �á­®¢ë ª®¬¯ìîâ¥à­ëå â¥å­®«®£¨© ¢ ®¡à §®¢ ­¨¨. �ç¥¡. ¯®á®¡. / �®¤ à¥¤.
�.�. � ªá¨¬®¢ . { �¨­áª: �§¤-¢® ���� ���, 2004. { 240 á.
http://www.exponenta.ru/soft/Mathcad/UsersGuide/0.asp
http://www.sunrav.ru/srtopweb/index.php

3. �¨¬®è¨­  �.�. �¯ëâ ¯à¨¬¥­¥­¨ï ª®¬¯ìîâ¥à­ëå â¥å­®«®£¨© ­  § ­ïâ¨ïå ¯®
¬ â¥¬ â¨ª¥ // �¡. ­ ãç. âà.: �®à¬¨à®¢ ­¨¥ ã­¨¢¥àá¨â¥âáª¨å ª®¬¯«¥ªá®¢ ¨
¨­­®¢ æ¨®­­ ï ¤¥ïâ¥«ì­®áâì ���®¢ ­  á®¢à¥¬¥­­®¬ íâ ¯¥ à¥ä®à¬¨à®¢ ­¨ï
¢ëáè¥© èª®«ë. { �. II. { ��¡: ��¡����, 2007. { �. 226 { 229.
http://www.mathcad.com/
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�ãàç¨­  �.�., �¥¤®à¥­ª® �.�., �®¡ë«ñ¢  �.�.
�­¥¯à®¯¥âà®¢áª¨© ­ æ¨®­ «ì­ë© ã­¨¢¥àá¨â¥â
49100, £. �­¥¯à®¯¥âà®¢áª, ¯à. �¥à®¥¢, 19, ª¢. 167
�¥«.: 80562683937, e-mail: ginasun@rambler.ru

� á¢ï§¨ á® áâà¥¬¨â¥«ì­ë¬ à §¢¨â¨¥¬ á®¢à¥¬¥­­®© ­ ãª¨ ¨ â¥å­¨ª¨, ¢áñ
¡®«ìè¥¥ §­ ç¥­¨¥ ¤«ï ¯à®æ¥áá  ®¡ãç¥­¨ï ¯à¨®¡à¥â ¥â ¨á¯®«ì§®¢ ­¨¥ ¢ ­¥¬
ª®¬¯ìîâ¥à­ëå â¥å­®«®£¨©. �á«¨ ¯®¯ëâ âìáï ­ ©â¨ ®¯à¥¤¥«¥­¨¥ ¯®­ïâ¨ï
ý¨­ä®à¬ æ¨®­­ ï á¨áâ¥¬ þ ç¥à¥§ á¥âì Internet, â® ®¤­®§­ ç­ë© ®â¢¥â ­¥
¡ã¤¥â ¯®«ãç¥­, ¤  ¨ ®ç¥¢¨¤­®, çâ® ¥£® ­¥ ¬®¦¥â ¡ëâì. �â® ¯®­ïâ¨¥ âà ª-
âã¥âáï ª ª ¢ £«®¡ «ì­ëå, â ª ¨ ¢ «®ª «ì­ëå á¬ëá« å. �®­ïâ¨¥ ¦¥ ý¨­-
ä®à¬ æ¨®­­ëå â¥å­®«®£¨©þ ¡®«¥¥ ª®­ªà¥â¨§¨à®¢ ­®. �­® ¯®¤à §ã¬¥¢ ¥â
è¨à®ª®¥ ¯à¨¬¥­¥­¨¥ ª®¬¯ìîâ¥à­®© â¥å­¨ª¨.

�à¨ ¨á¯®«ì§®¢ ­¨¨ ¨­ä®à¬ æ¨®­­ëå â¥å­®«®£¨© ¢ ®¡à §®¢ ­¨¨, ª ª
®â¬¥ç¥­® ¢ [1], ­  ¯¥à¢ë© ¯« ­ ¢ëå®¤¨â ¯à¨­æ¨¯ ¨­â¥à ªâ¨¢­®áâ¨ ®¡ãç¥-
­¨ï, ýª®â®àë© ¯à¥¤¯®« £ ¥â ¢§ ¨¬®¤¥©áâ¢¨¥ ¨ ¢§ ¨¬®¢«¨ï­¨¥ ®¡à §®¢ -
â¥«ì­®© áà¥¤ë ¨ ®¡ê¥ªâ  ®¡ãç¥­¨ïþ.

�à¥¤¨ ¢ ¦­ëå ®¡à §®¢ â¥«ì­ëå § ¤ ç, ª®â®àë¥ ¬®£ãâ ¡ëâì à¥è¥­ë á
¯®¬®éìî ¨­ä®à¬ æ¨®­­ëå â¥å­®«®£¨© ¬®¦­® ¢ë¤¥«¨âì á«¥¤ãîé¨¥:

{ ¯¥à¥¤ ç  §­ ­¨©;
{ ¨­¤¨¢¨¤ã «ì­ ï à ¡®â  á® áâã¤¥­â®¬;
{ ã¤ «¥­­ ï ¯à®¢¥àª  §­ ­¨©;
{ â¥áâ¨à®¢ ­¨¥;
{ ª®¬¯«¥ªá­®¥ â¥áâ¨à®¢ ­¨¥ (¯à®¢¥àª  §­ ­¨© ¯® ­¥áª®«ìª¨¬ ªãàá ¬,

á ®¤­®¢à¥¬¥­­®© ¯à®¢¥àª®© ­ ¢ëª®¢ ¨å á®¢¬¥áâ­®£® ¨á¯®«ì§®¢ ­¨ï);
{ í«¥ªâà®­­ë¥ ãç¥¡­®-¬¥â®¤¨ç¥áª¨¥ à §à ¡®âª¨;
{ ¨­â¥à ªâ¨¢­ë¥ ª®­ä¥à¥­æ¨¨ ¬¥¦¤ã ¯à¥¯®¤ ¢ â¥«¥¬ ¨ áâã¤¥­â ¬¨.

�á«¨ áâã¤¥­âë ¬« ¤è¨å ªãàá®¢ ¤®«¦­ë ¯®«ãç âì ¯à®ç­ãî â¥®à¥â¨ç¥á-
ªãî ¡ §ã, â® áâ àè¥ªãàá­¨ª¨ ¯®¬¨¬® ¯®«ãç¥­¨ï ­®¢ëå â¥®à¥â¨ç¥áª¨å §­ -
­¨© ¤®«¦­ë ¯à¨®¡à¥â âì ­ ¢ëª¨ ¨á¯®«ì§®¢ ­¨ï äã­¤ ¬¥­â «ì­ëå §­ -
­¨©, ª ª ¢ á¯¥æ¨ «ì­ëå ¤¨áæ¨¯«¨­ å, â ª ¨ ¯à¨ à¥è¥­¨¨ à¥ «ì­ëå ¯à ª-
â¨ç¥áª¨å § ¤ ç. � ¯à¨¬¥à, ®â¤¥«ì­ë¥ à §¤¥«ë ¢ëáè¥©  «£¥¡à,  ­ «¨â¨-
ç¥áª®© £¥®¬¥âà¨¨, ¬ â¥¬ â¨ç¥áª®£®  ­ «¨§  ¨á¯®«ì§ãîâáï ¢ ªãàá å ¤¨á-
ªà¥â­®© ¨ ­¥¯à¥àë¢­®© ®¯â¨¬¨§ æ¨¨ ¨ â¥®à¨¨ ¯à¨­ïâ¨ï à¥è¥­¨©. � ¥á«¨
à ­ìè¥ ¯à¥¯®¤ ¢ â¥«ì ¤¥¬®­áâà¨à®¢ « â¥å­¨ªã íâ®£® ¨á¯®«ì§®¢ ­¨ï, â®
â¥¯¥àì áâã¤¥­âë ä ªã«ìâ¥â  ¯à¨ª« ¤­®© ¬ â¥¬ â¨ª¨ ¨¬¥îâ ¢®§¬®¦­®áâì
á ¬®áâ®ïâ¥«ì­® ã¢¨¤¥âì ¨ ¯à® ­ «¨§¨à®¢ âì íâ®â ¯à®æ¥áá á ¯®¬®éìî ¨­-
ä®à¬ æ¨®­­ëå â¥å­®«®£¨©.
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� ª ¯à¨ ¯à¥¯®¤ ¢ ­¨¨ áâã¤¥­â ¬ à §«¨ç­ëå ªãàá®¢ á¢ï§ ­­ëå á à¥-
è¥­¨¥¬ ®¯â¨¬¨§ æ¨®­­ëå § ¤ ç ­  £à ä å, ®ç¥­ì ¢ ¦­ë¬ ï¢«ï¥âáï ¨á-
¯®«ì§®¢ ­¨¥ ª®¬¯ìîâ¥à  ­  « ¡®à â®à­ëå § ­ïâ¨ïå. �à¨ íâ®¬ ª®¬¯ìî-
â¥à­ë¥ â¥å­®«®£¨¨ ¬®£ãâ ¢ë¯®«­ïâì ¤¢¥ äã­ªæ¨¨: ¤¥¬®­áâà æ¨®­­ãî ¨
­¥¯®áà¥¤áâ¢¥­­® ®¡ãç îéãî. �¥¬®­áâà æ¨®­­ ï äã­ªæ¨ï § ª«îç ¥âáï ¢
â®¬, çâ® ­  ª®¬¯ìîâ¥à¥ ¯à®é¥ ¨ ­ £«ï¤­¥¥ ¬®¦­® ¨§®¡à ¦ âì £à äë, ¬®-
¤¥«¨à®¢ âì à §«¨ç­ë¥ § ¤ ç¨ ¨ ¯à®¢®¤¨âì áà ¢­¨â¥«ì­ë©  ­ «¨§ ¬¥â®¤®¢
¨å à¥è¥­¨ï. �à¨ íâ®¬ á¨áâ¥¬  ®¡ãç¥­¨ï áâ ­®¢¨âáï ¡®«¥¥ £¨¡ª®©.

�¡ãç îé ï äã­ªæ¨ï ®á®¡¥­­® ­ £«ï¤­® ¢¨¤­  ¯à¨ à §à ¡®âª¥ á ¬¨¬¨
áâã¤¥­â ¬¨ ¯à®£à ¬¬, à¥ «¨§ãîé¨å à §«¨ç­ë¥  «£®à¨â¬ë ¨ ¬¥â®¤ë à¥-
è¥­¨ï ­¥ª®â®àëå ª« áá®¢ § ¤ ç ­  £à ä å. �à¨ ¯à®£à ¬¬¨à®¢ ­¨¨  «-
£®à¨â¬  ®¡ãç îé¨©áï £«ã¡¦¥ ¯®­¨¬ ¥â ¥£® áãâì, â®­ª®áâ¨ à ¡®âë, ­¥®¡-
å®¤¨¬®áâì ¨ ®¡®á­®¢ ­­®áâì à §«¨ç­ëå ®£à ­¨ç¥­¨© ­ ª« ¤ë¢ ¥¬ëå ­ 
£à äë, ª ª®â®àë¬ ¯à¨¬¥­ï¥âáï ¬¥â®¤. �à¨ íâ®¬ ª®¬¯ìîâ¥à, ¡¥àï ­  á¥¡ï
­¥ª®â®àãî ç¨áâ® ¬¥å ­¨ç¥áªãî à ¡®âã (­ ¯à¨¬¥à, ¯¥à¥¡®à, ¢ëç¨á«¥­¨¥
¨ â ª ¤ «¥¥), ¯®§¢®«ï¥â ãç é¨¬áï ª®­æ¥­âà¨à®¢ âìáï ­¥¯®áà¥¤áâ¢¥­­® ­ 
â¥®à¥â¨ç¥áª®© áâ®à®­¥ ¬¥â®¤ .

�â¤¥«ì­ë¬ ®á®¡¥­­® ¢ ¦­ë¬  á¯¥ªâ®¬ ¨á¯®«ì§®¢ ­¨¥ ¨­ä®à¬ æ¨®­-
­ëå â¥å­®«®£¨© ï¢«ï¥âáï áà ¢­¥­¨¥ à §«¨ç­ëå  «£®à¨â¬®¢ à¥è¥­¨ï ®¤-
­®£® ¨ â®£® ¦¥ â¨¯  § ¤ ç. � ª ¯à ¢¨«®, ¢ ¯®¤®¡­ëå § ¤ ç å, ¯à¨ à¥è¥-
­¨¨ ¯à¨¬¥à®¢ ¢àãç­ãî ­ ª« ¤ë¢ îâáï ¤®áâ â®ç­® ¦¥áâª¨¥ ®£à ­¨ç¥­¨ï
­  à §¬¥à­®áâì £à ä®¢. � íâ® § ç áâãî ¯à¨¢®¤¨â ª â®¬ã, çâ® à §­¨æ 
¢ ¡ëáâà®¤¥©áâ¢¨¨ ¨ á«®¦­®áâ¨ ¬¥â®¤  ¯à®áâ® ­¥ § ¬¥ç ¥âáï ãç é¨¬¨áï.
�á¯®«ì§®¢ ­¨¥ ¯à®¤ã¬ ­­ëå ¯®¤å®¤®¢ ¯à¨ à §à ¡®âª¥ ¨­ä®à¬ æ¨®­­ëå
â¥å­®«®£¨© ¯®§¢®«ï¥â à¥è âì ¯à ªâ¨ç¥áª¨¥ § ¤ ç¨ á £à ä ¬¨, ¨¬¥îé¨¬¨
¤®áâ â®ç­® ¡®«ìè®¥ ç¨á«® ¢¥àè¨­ ¨ á¢ï§¥©, ¨ â ª¨¬ ®¡à §®¬ ¯®«ãç âì
à¥ «ì­®¥ ¯à¥¤áâ ¢«¥­¨¥ ® à §«¨ç¨ïå ¢ ¡ëáâà®¤¥©áâ¢¨¨  «£®à¨â¬®¢.

�ç¥¢¨¤­®, çâ® â ª ï á¨áâ¥¬  ¤ ¥â ¢®§¬®¦­®áâì ¬ ªá¨¬ «ì­® £¨¡ª®£®
¢§ ¨¬®¤¥©áâ¢¨ï áà¥¤ë ®¡ãç¥­¨ï ¨ ®¡ãç îé¨åáï. � ª ª ª ¯à¨ ¨§ãç¥­¨¨
­¥ª®â®àëå ªãàá®¢ ­¥¯®áà¥¤áâ¢¥­­® á ¬¨ áâã¤¥­âë ¯à®£à ¬¬¨àãîâ ¨ ®¡ã-
ç îâ ®¡à §®¢ â¥«ì­ãî áà¥¤ã.
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���-10, 2002, á. 63{73

�������� ������� ��� ��������������
�����������

�¨«¨¯¯®¢ �.�.
�ïâáª¨© £®á. ã­-â

e-mail: filippov kirov@mail.ru

�à®¤®«¦¨â¥«ì­®áâ¨ ¦¨§­¥­­ëå æ¨ª«®¢ ¨á¯®«ì§ã¥¬ëå ¢ ª®¬¯ìîâ¥à å
á¨áâ¥¬ áç¨á«¥­¨ï (��),   ¨å ¯à®£à ¬¬ | à¥§ª® à §­ïâáï. �¥à¢ë¥ áãé¥áâ-
¢ãîâ âëáïç¥«¥â¨ï¬¨ ¨ ¯®â®¬ã ª ¦ãâáï ­¥¨§¬¥­­ë¬¨,   ¢â®àë¥ | £®¤ ¬¨
¨ ¤ ¦¥ ¬¥áïæ ¬¨. �¤­ ª® ¨ �� à §¢¨¢ îâáï.
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�à ¤¨æ¨®­­ë¥ ��  ¤¤¨â¨¢­ë¥ (���) c ®á­®¢ ­¨¥¬ a, ª®¤¨àãîâ §­ ç¥-
­¨ï ¯ à ¬¥âà®¢ Zx á®á¥¤­¨¬¨ ç«¥­ ¬¨  à¨ä¬¥â¨ç¥áª¨å ¯à®£à¥áá¨© (��)
á à §­®áâï¬¨ r = a−n áã¬¬¨à®¢ ­¨¥¬ §­ ç¥­¨© æ¨äà ¨å à §àï¤®¢ j ®â n-£®
(¬« ¤è¥£®) ¤® m-£® (áâ àè¥£®) Kj = kja

j á ­ ¨¬¥­®¢ ­¨¥¬ ¯ à ¬¥âà  Z:

Zx ≈ ±ir = ±ra+nia−n = ±ra+n




m+n∑

j=0

kja
j


 a−n = ±Z¯®

m∑

j=−n

kja
j , (1)

£¤¥ i | ­®¬¥à ç«¥­  ��,   Z¯® | ¯à¥¤áâ ¢¨â¥«ì­®¥ §­ ç¥­¨¥ ­ã«¥¢®£®
à §àï¤ , ®¡ëç­® Z¯® = 1.

�®«®¦¨â¥«ì­ë¥  á¯¥ªâë ��� | ­ £«ï¤­®áâì, «¥£ª ï áà ¢­¨¬®áâì
¤¢ãå ç¨á¥«. ��� á a = 2 â¥å­¨ç¥áª¨ ¯à®áâ® à¥ «¨§ã¥âáï ¨ á¢®¤¨â ¢á¥
 à¨ä¬¥â¨ç¥áª¨¥ ®¯¥à æ¨¨ ª áã¬¬¨à®¢ ­¨î.

�¥¤®áâ âª¨ ��� | ¨¬¥ï ¯®áâ®ï­áâ¢® ¬ ªá¨¬ã¬   ¡á®«îâ­®© ¯®-
£à¥è­®áâ¨, à ¢­®¥ r, ®­¨ ­¥à ¢­®â®ç­® ¯® ®â­®á¨â¥«ì­®© ¯®£à¥è­®áâ¨,
¡®«¥¥ ¯®«­® ®âà ¦ îé¥© â®ç­®áâì, ª®¤¨àãîâ Zx: §­ ç¥­¨ï Zx < r ª®¤¨-
àãîâáï á ¡¥áª®­¥ç­® ¡®«ìè®© ¯®£à¥è­®áâìî,   ¯à¨ Zx →∞ ®­  áâà¥¬¨âáï
ª ­ã«î, â.¥. ®â­®á¨â¥«ì­ ï ¯®£à¥è­®áâì ¯à¥¤áâ ¢«ï¥âáï £¨¯¥à¡®«®©.

� ««¨ â¨¢­®¥ á­ïâ¨¥ íâ®£® ­¥¤®áâ âª  ¤®áâ¨£ ¥âáï ¨§¬¥­¥­¨¥¬
¥¤¨­¨æ ¨§¬¥à¥­¨ï ¢ 10 à § (¬¬, á¬, ¤¬, ¬) ¨«¨ ¢ 1000 (¬ª, ¬¢, ¢. ª¢),
¨ ¯à¥¤áâ ¢«¥­¨¥¬ ç¨á¥« ¢ ä®à¬¥ á ¯« ¢ îé¥© § ¯ïâ®©. �® ¯à¨ íâ®¬ å -
à ªâ¥à¨áâ¨ª  ®â­®á¨â¥«ì­®© ¯®£à¥è­®áâ¨ ­¥ ¯®áâ®ï­­ ,   ¯¨«®®¡à §­  á
¨§¬¥­ïîé¨¬¨áï ¤«¨­ ¬¨ §ã¡æ®¢.

�®«­®¥ á­ïâ¨¥ íâ®£® ­¥¤®áâ âª  ¤®áâ¨£­ãâ® ª¢ ­â®¢ ­¨¥¬ ¯® £¥®-
¬¥âà¨ç¥áª®© ¯à®£à¥áá¨¨

(��), ¯à¨ ª®â®à®¬ Zx ª®¤¨àã¥âáï á®á¥¤­¨¬ §­ ç¥­¨¥¬ ç«¥­  �� ã¬­®-
¦¥­¨¥¬ §­ ç¥­¨© ¢á¥å æ¨äà ¨å à §àï¤®¢ | á«¥¤ãîé¥© ¬ã«ìâ¨¯«¨ª â¨¢­®©
�� (���):
Zx ≈ ±Z¯® C±i = ±Zpm

j=0C
∧ ±

∑
kja

j =

= sign(Zxm
j=0)|Z¯® |

∏
C∧ sign(i)kja

j , (2)

¢ ª®â®à®© C = 100 + |δmax|
100− |δmax| | §­ ¬¥­ â¥«ì �� ¯à¨ § ¤ ­­®© ¬ ªá¨¬ «ì­®©

®â­®á¨â¥«ì­®© ¯®£à¥è­®áâ¨ δmax. �®£ à¨ä¬¨à®¢ ­¨¥ ��� ¯® ®á­®¢ ­¨î
C ¤ ¥â æ¥«®ç¨á«¥­­ë¥ «®£ à¨ä¬ë (��) ±(±i), ¯¥à¢ë© ± £®¢®à¨â ® §­ ª¥
Zx,   ¢â®à®© | ® §­ ª¥ i ��. �®á«¥¤­¨¥ à §¡¨âë ­  ¤¢ãå- ¨ ¬­®£®ç¨á«®¢ë¥
��. �à£ ­¨ç¥áª ï ¢§ ¨¬®á¢ï§ì ���, ���, ��, �� ­ §¢ ­  ç¨á«®¢®© á¨á-
â¥¬®©. �  ­¥© à §à ¡®â ­ë áç¥âç¨ª¨, ¨§¬¥à¨â¥«ì­ë¥ ¨ ¢ëç¨á«¨â¥«ì­ë¥
ãáâà®©áâ¢ , ®â«¨ç îé¨¥áï à ¢­®â®ç­®áâìî, íª®­®¬­®áâìî ¨ ¯®¢ëè¥­­ë¬
¡ëáâà®¤¥©áâ¢¨¥¬. �«ï ª®¤¨à®¢ ­¨ï ±i ¢¬¥áâ® ¯à¥¤áâ ¢«¥­­ëå ¢ (2) ���
æ¥«¥á®®¡à §­® à áá¬®âà¥âì ¨á¯®«ì§®¢ ­¨¥ ª®¤®¢ ®áâ â®ç­ëå �� ¨ á¨¬¬¥-
â¨ç­®© âà®¨ç­®© ��� (�àãá¥­æ®¢  �.�.).
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������ ������������ ���������
���������� ����� ý�������������� ������

� �����������þ

�­ãè¯®«ìáª ï �.�.
�ã¡��

�à á­®¤ à
e-mail: elen graf@mail.ru

�¡« áâì «¨­£¢¨áâ¨ª¨, ¢ ª®â®à®© ¯à¨¬¥­ï¥âáï æ¥«ë© àï¤ ¬ â¥¬ â¨ç¥á-
ª¨å ¬¥â®¤®¢, ¡ë«  ®á­®¢ ­  ¥é¥ ¢ ­ ç «¥ ¯à®è«®£® ¢¥ª  ¨ ¯®«ãç¨«  ­ §¢ -
­¨¥ ý¬ â¥¬ â¨ç¥áª ï «¨­£¢¨áâ¨ª þ. �¤­ ª®, ¢ ¯®á«¥¤­¥¥ ¢à¥¬ï, ¢ á¢ï§¨ á®
áâà¥¬¨â¥«ì­ë¬ à §¢¨â¨¥¬ ¨­ä®à¬ æ¨®­­ëå â¥å­®«®£¨©, ¢á¥ ç é¥ áâ «¨
£®¢®à¨âì ® ýª®¬¯ìîâ¥à­®© «¨­£¢¨áâ¨ª¥þ, § ¬¥­ïï ¨¬ ¯®­ïâ¨¥ ý¬ â¥¬ -
â¨ç¥áª®© «¨­£¢¨áâ¨ª¨þ. �ë á®£« á­ë á ¬­¥­¨¥¬ ãç¥­ëå, áç¨â îé¨å íâã
¯®¤¬¥­ã ­¥ ®á®¡¥­­® ¢¥à­®©, â ª ª ª ­¥ ¢á¥ «¨­£¢¨áâ¨ç¥áª¨¥ ¨áá«¥¤®¢ ­¨ï,
âà¥¡ãîé¨¥ ¯à¨¬¥­¥­¨ï ¬ â¥¬ â¨ç¥áª¨å ¬¥â®¤®¢, ¯à®¢®¤ïâáï ­  ª®¬¯ìî-
â¥à¥.

�  ­ è ¢§£«ï¤, £®¢®àï ® ¬ â¥¬ â¨ç¥áª¨å ¬¥â®¤ å ¢ «¨­£¢¨áâ¨ª¥ ­ 
á®¢à¥¬¥­­®¬ íâ ¯¥ à §¢¨â¨ï, ¬ë ¤®«¦­ë ®¯¨á âì á«¥¤ãîé¨¥ âà¨ ­ ¯à ¢-
«¥­¨ï ¨å ¯à¨¬¥­¥­¨ï ¢ ¯à¨ª« ¤­®© «¨­£¢¨áâ¨ª¥:
1) áà¥¤áâ¢  ¯à®¢¥¤¥­¨ï «¨­£¢¨áâ¨ç¥áª¨å ¨áá«¥¤®¢ ­¨©;
2) áà¥¤áâ¢  á¨áâ¥¬ â¨§ æ¨¨, åà ­¥­¨ï ¨ ®¡à ¡®âª¨ «¨­£¢¨áâ¨ç¥áª¨å ®¡ê-

¥ªâ®¢;
3) áà¥¤áâ¢ , «¥¦ é¨¥ ¢ ®á­®¢¥ à §à ¡®âª¨ ¨­ä®à¬ æ¨®­­ëå â¥å­®«®£¨©.

� ª¨¬ ®¡à §®¬, ¯®«ãç¨¬ á«¥¤ãîéãî ¬®¤¥«ì ä®à¬¨à®¢ ­¨ï áâàãªâãàë
á®¤¥à¦ ­¨ï ªãàá  ý� â¥¬ â¨ç¥áª¨¥ ¬¥â®¤ë ¢ «¨­£¢¨áâ¨ª¥þ:

�¡à â¨¬ ¢­¨¬ ­¨¥ ­  ®á®¡¥­­®áâì ¯à¨¬¥­¥­¨ï ¢ ¤ ­­®¬ ªãàá¥ ¨­ä®à-
¬ æ¨®­­ëå â¥å­®«®£¨©. � ¯à®æ¥áá¥ ¨§«®¦¥­¨ï ¬ â¥à¨ «  á®¢à¥¬¥­­ë¥
¯à®£à ¬¬­ë¥ áà¥¤áâ¢  ­¥®¡å®¤¨¬® à áá¬ âà¨¢ âì ¢ ¤¢ãå  á¯¥ªâ å:
1. ¤«ï ¯à®¢¥¤¥­¨ï  ¢â®¬ â¨§¨à®¢ ­­ëå «¨­£¢¨áâ¨ç¥áª¨å ¨áá«¥¤®¢ ­¨©;
2. ¤«ï ¢ë¯®«­¥­¨ï ¯à®¬¥¦ãâ®ç­ëå ®¯¥à æ¨© ¢  ¢â®¬ â¨§¨à®¢ ­­®¬ à¥-

¦¨¬¥.
� ­ áâ®ïé¥¥ ¢à¥¬ï ¤«ï ¬­®£¨å «¨­£¢¨áâ¨ç¥áª¨å § ¤ ç à §à ¡ âë¢ -

îâáï ¯à®£à ¬¬­ë¥ áà¥¤áâ¢  ¨å  ¢â®¬ â¨§ æ¨¨. � ª, ¤«ï ¯à®¢¥¤¥­¨ï
ª®­â¥­â- ­ «¨§  áãé¥áâ¢ã¥â ¯ ª¥â Vaal (www.vaal.ru). � ¯à®æ¥áá¥ ®¡ãç¥-
­¨ï áâã¤¥­âë §­ ª®¬ïâáï á ¤¥¬®­áâà æ¨®­­®© ¢¥àá¨¥© íâ®© ¯à®£à ¬¬ë.
�. �¬¥«¥¢ë¬ à §à ¡®â ­  ¯à®£à ¬¬  �¨­£¢® ­ «¨§ â®à | ¯¥à¢ë© ¤¥©áâ-
¢ãîé¨©  ­ «¨§ â®à ¨­¤¨¢¨¤ã «ì­®-áâ¨«¨áâ¨ç¥áª¨å å à ªâ¥à¨áâ¨ª àãá-
áª¨å â¥ªáâ®¢, ¤¥©áâ¢ãîé¨©  ¢â®­®¬­® ¨ ®­-« ©­
(www.rusf.ru/books/analysis).

�à¨¬¥­¥­¨¥ ¨­ä®à¬ æ¨®­­ëå â¥å­®«®£¨© ¤«ï  ¢â®¬ â¨§ æ¨¨ ¯à®æ¥áá 
«¨­£¢¨áâ¨ç¥áª®£® ¨áá«¥¤®¢ ­¨ï â ª¦¥ ¨¬¥¥â ¡®«ìè®¥ §­ ç¥­¨¥ ¯à¨ ®¡ãç¥-
­¨¨ «¨­£¢¨áâ®¢.
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� â¥¬ â¨ç¥áª¨¥ ¬¥â®¤ë ¢ «¨­£¢¨áâ¨ª¥
↓ ↓ ↓

�à¥¤áâ¢ 
¯à®¢¥¤¥­¨ï

«¨­£¢¨áâ¨ç¥áª¨å
¨áá«¥¤®¢ ­¨©

�à¥¤áâ¢ 
á¨áâ¥¬ â¨§ æ¨¨,

åà ­¥­¨ï ¨
®¡à ¡®âª¨

«¨­£¢¨áâ¨ç¥áª¨å
®¡ê¥ªâ®¢

�à¥¤áâ¢ , «¥¦ é¨¥
¢ ®á­®¢¥ à §à ¡®âª¨

¨­ä®à¬ æ¨®­­ëå
â¥å­®«®£¨©

↓ ↓ ↓
- ¬ â¥¬ â¨ç¥áª ï

íªá¯«¨ª æ¨ï
«¨­£¢¨áâ¨ç¥áª¨å
ï¢«¥­¨©;

- ¨¤¥ «ì­ ï ¬®¤¥«ì
à®áâ  á«®¢ àï;

- £«®ââ®åà®­®«®£¨ï
ª ª
¤¨ åà®­¨ç¥áª ï
¬®¤¥«ì

- ª®­â¥­â- ­ «¨§

- ª®à¯ãá­ ï
«¨­£¢¨áâ¨ª ;

- ç áâ®â­ë¥ á«®¢ à¨.

- ¨­ä®à¬ æ¨®­­®-
¯®¨áª®¢ë¥
á¨áâ¥¬ë;

- ®¯à¥¤¥«¥­¨¥
 ¢â®àáâ¢ .

� ª, £®¢®àï ® ¯à¨¬¥­¥­¨¨ äã­ªæ¨© ¢ «¨­£¢¨áâ¨ç¥áª¨å ¨áá«¥¤®¢ ­¨ïå,
¬ë áâà®¨¬  ­ «¨â¨ç¥áªãî ¬®¤¥«ì ¯à®æ¥áá  ä®à¬¨à®¢ ­¨ï ­®¢®© «¥ªá¨ª®-
£à ¬¬ â¨ç¥áª®© £àã¯¯ë ¨¬¥­ áãé¥áâ¢¨â¥«ì­ëå, ª®â®à ï ¨¬¥¥â ¢ à®¤¨â¥«ì-
­®¬ ¯ ¤¥¦¥ ¬­®¦¥áâ¢¥­­®£® ç¨á«  ­ã«¥¢®¥ ®ª®­ç ­¨¥ [1]. �«ï ä®à¬ «¨-
§ æ¨¨ ­¥®¡å®¤¨¬® ¯®áâà®¨âì â®ç¥ç­ë© £à ä¨ª äã­ªæ¨¨ ¯® í¬¯¨à¨ç¥áª¨¬
¤ ­­ë¬, ¤«ï ç¥£® ¬ë ¯à¥¤« £ ¥¬ ¨á¯®«ì§®¢ âì í«¥ªâà®­­ë¥ â ¡«¨æë. �à¨
íâ®¬ ¯®á«¥ ¯®áâà®¥­¨ï ¬®¤¥«¨ ¢ Excel «¥£ª® ¬®¦­® ¤®¡ ¢¨âì £à ä¨ª ¯®-
«ãç¥­­®© äã­ªæ¨¨ ¨ ¯à® ­ «¨§¨à®¢ âì â¥®à¥â¨ç¥áª¨© à¥§ã«ìâ â.

� å®¤¥ ¯à®¢¥¤¥­¨ï àãç­®£® ª®­â¥­â- ­ «¨§ , áâã¤¥­âë áâ «ª¨¢ îâáï
á ­¥®¡å®¤¨¬®áâìî ¯®¤áç¥â  ­¥ª®â®àëå á«®¢®ä®à¬ ¢ ¤®áâ â®ç­® ®¡ê¥¬­®¬
â¥ªáâ¥. � íâ®¬ á«ãç ¥ ¬®¦­® ¢®á¯®«ì§®¢ âìáï áà¥¤áâ¢ ¬¨ Word, ¯à®áç¨â ¢
ç¨á«® § ¬¥­ (¯à¨ íâ®¬ ­¥®¡å®¤¨¬® ¢ª«îç âì ¯ à ¬¥âà ýá«®¢® æ¥«¨ª®¬þ)
¨ ¯®«ãç¨¢ ç¨á«® ¨áª®¬ëå á«®¢®ä®à¬.

�â ª, ªãàá ý� â¥¬ â¨ç¥áª¨¥ ¬¥â®¤ë ¢ «¨­£¢¨áâ¨ª¥þ, ¯®áâà®¥­­ë© ­ 
®á­®¢¥ ®¯¨á ­­®© ¬®¤¥«¨ ¯®§¢®«ï¥â ¯à®¤¥¬®­áâà¨à®¢ âì ¡ã¤ãé¨¬ «¨­£-
¢¨áâ ¬ ®á­®¢­ë¥ â¥®à¥â¨ç¥áª¨¥ ¨ ¯à ªâ¨ç¥áª¨¥ ¯à®¡«¥¬ë ¯à¨¬¥­¥­¨ï ¬ -
â¥¬ â¨ç¥áª¨å ¬¥â®¤®¢ ¨ ¨­ä®à¬ æ¨®­­ëå â¥å­®«®£¨© ¢ ¨å á¯¥æ¨ «¨§ æ¨¨,
ä®à¬¨àãï, â ª¨¬ ®¡à §®¬, «¨ç­®áâì,  ªâ¨¢­® ¨á¯®«ì§ãîéãî á®¢à¥¬¥­­®¥
¨­ä®à¬ æ¨®­­®¥ ¯à®áâà ­áâ¢® ¢ ¯à®ä¥áá¨®­ «ì­ëå æ¥«ïå.
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