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�¨á. 2. �à¥¬ï ¦¨§­¨ t ª®­âà áâ­®© áâàãªâãàë á § ¤ ­­®©è¨à¨­®© ¯ïâ­  ª ª äã­ªæ¨ï ®â­®è¥­¨ï è¨à¨­ë ¯ïâ­ ¢ ­ ç «ì­ë© ¬®¬¥­â ¢à¥¬¥­¨ W (�)(t0) ª ªà¨â¨ç¥áª®¬ã§­ ç¥­¨î W0 = ��¯®íâ®¬ã ¯à¨¡«¨¦¥­­ë¬¨ ä®à¬ã« ¬¨ ¤«ï áª®à®á-â¨ ¤à¥©ä  ��� ¨ ¢à¥¬¥­¨ ¦¨§­¨ KC ¬®¦­®¯®«ì§®¢ âìáï ­¥ â®«ìª® ¤«ï á«ãç ï è¨à®ª¨å ¯ï-â¥­ KC, ­® ¨ ¯à¨ ¬¥­¥¥ ¦¥áâª¨å ®£à ­¨ç¥­¨ïå:W (+) �W (�); W (�) > �� . �®«¥¥ ¯®¤à®¡­ë©  ­ «¨§à¥§ã«ìâ â®¢ ª®¬¯ìîâ¥à­®£® ¬®¤¥«¨à®¢ ­¨ï ¯®ª §ë-¢ ¥â, çâ® ¯®£à¥è­®áâì ä®à¬ã«ë ¤«ï ¢à¥¬¥­¨ ¦¨§­¨­¥ ¯à¥¢ëè ¥â 1% . �§ à¨á. 2 ¢¨¤­®, çâ® KC ¦¨¢¥â¯à ªâ¨ç¥áª¨ ¡¥áª®­¥ç­® ¡®«ìè®¥ ¢à¥¬ï: t > 10 000 ,¥á«¨ è¨à¨­  ®¡®¨å ¯ïâ¥­ (¯®«®¦¨â¥«ì­®£® ¨ ®âà¨-æ â¥«ì­®£®) ¯à¥¢ëè ¥â ªà¨â¨ç¥áªãî è¨à¨­ã �� ­¥¬¥­¥¥ ç¥¬ ¢ âà¨ à § . �á«¨ è¨à¨­  ¯ïâ­  ¯à¥¢ëè -¥â ªà¨â¨ç¥áªãî â®«ìª® ¢ ¤¢  à § , ¢à¥¬ï ¦¨§­¨ KCã¬¥­ìè ¥âáï ¢ 30 à §. � ª®­¥æ, ¯ïâ­® á â®«é¨­®©¯®àï¤ª  ªà¨â¨ç¥áª®© à §àãè ¥âáï ¯à ªâ¨ç¥áª¨ ¬£­®-¢¥­­®. �â¨ à¥§ã«ìâ âë ¯®¤â¢¥à¦¤ îâ ¯à¥¤¯®«®¦¥-­¨¥ ® « ¢¨­®®¡à §­®¬ å à ªâ¥à¥ ¯à®æ¥áá  à §àãè¥-­¨ï KC ­  ¯®§¤­¥© áâ ¤¨¨, ª®â®à ï ­ ç¨­ ¥âáï, ª®£¤ â®«é¨­  ¯ïâ­  áâ ­®¢¨âáï áà ¢­¨¬®© á ªà¨â¨ç¥áª¨¬§­ ç¥­¨¥¬.

�æ¥­¨¬ ¢à¥¬ï ¦¨§­¨ �� ¬ £­¨â­®£® ¯®«ï ¢ á¯¨-à «ì­ëå £ « ªâ¨ª å. �¨¯¨ç­ë¥ ¯ à ¬¥âàë [3, 4](¢ ¥¤¨­¨æ å ¤«¨­ë 1 ª¯ª ¨ ¢à¥¬¥­¨ 5 � 108 «¥â,£ « ªâ¨ª¨ �51, �81) � = 0;0016 , 
0 = 4 , â®«é¨-­  ��� ¯®àï¤ª  � = 0;2 ª¯ª, çâ® ¯à¨¬¥à­® ¢ 100à § ¬¥­ìè¥ p ¤¨ãá  £ « ªâ¨ª¨ d = 20 ª¯ª. �®à¬ã-«  (9) ¯®ª §ë¢ ¥â, çâ® ¢ ®¤­®à®¤­®© áà¥¤¥ á ­ã«¥-¢®© áª®à®áâìî ¢¥é¥áâ¢  (V= 0) âàã¤­® ®¦¨¤ âì ­ -«¨ç¨ï ª®­âà áâ­ëå ®¡à §®¢ ­¨© à §¬¥à®¬ ¬¥­ìè¥2� �0;2 ª¯ª' 1;2 ª¯ª (¢à¥¬ï ¨å ¦¨§­¨ ¬¥­ìè¥ ¢à¥¬¥-­¨ ®¤­®£® ®¡®à®â  £ « ªâ¨ª¨), ­® ¢¯®«­¥ ¢®§¬®¦­®áãé¥áâ¢®¢ ­¨¥ KC à §¬¥à®¬ ¯®àï¤ª  d > 1ª¯ª. � -§ã¬¥¥âáï, ­ ¯à ¢«¥­­®¥ ªàã¯­®¬ áèâ ¡­®¥ ¤¢¨¦¥­¨¥¢¥é¥áâ¢ , ª®â®à®¥ ¢ á¯¨à «ì­ëå £ « ªâ¨ª å ¯à¥¤-áâ ¢«¥­® ¤¨ää¥à¥­æ¨ «ì­ë¬ ¢à é¥­¨¥¬, ¯à¨¢¥¤¥â ª¡®«¥¥ ¡ëáâà®¬ã à §àãè¥­¨î ª®­âà áâ­ëå ¯ïâ¥­ ¬ £-­¨â­®£® ¯®«ï §  áç¥â ¢ëâï£¨¢ ­¨ï ¨ ¨áâ®­ç¥­¨ï, ­®à áá¬®âà¥­¨¥ íâ®£® íää¥ªâ  ¢ëå®¤¨â §  à ¬ª¨ ¤ ­-­®© à ¡®âë.� ¡®â  ¯®¤¤¥à¦ ­  �®áá¨©áª¨¬ ä®­¤®¬ äã­¤ -¬¥­â «ì­ëå ¨áá«¥¤®¢ ­¨© (£à ­âë 95-01-01284  ¨98-01-00356).�¢â®àë ¡« £®¤ à­ë �. �.� á¨«ì¥¢®©, �.�.�ãâã-§®¢ã, �. �.�®ª®«®¢ã ¨ �.�ãªãp®¢ã §  ¯®«¥§­ë¥ ®¡-áã¦¤¥­¨ï.�¨â¥à âãà 1. �à ã§¥ �., �í¤«¥à �.-�. � £­¨â­ ï £¨¤à®¤¨­ ¬¨ª  áà¥¤-­¨å ¯®«¥© ¨ â¥®à¨ï ¤¨­ ¬®. �., 1984.2. Ruzmaikin A.A., Shukurov A.M., Sokoloff D.D. Magnetic Fieldsof Galaxies. Dordrecht: Kluwer Acad. Publ., 1988.3. Poezd A.D., Shukurov A.M., Sokoloff D.D. // Month. Not. ofRAS. 1993. 264. P. 285.4. Beck R., Brandenburg A., Moss D. et al. // Astron. Astrophys.1996. 34. P. 153.5. � á¨«ì¥¢  �.�., �ãâã§®¢ �.�. �á¨¬¯â®â¨ç¥áª¨¥ ¬¥â®¤ë ¢â¥®à¨¨ á¨­£ã«ïà­ëå ¢®§¬ãé¥­¨©. �., 1990.6. � á¨«ì¥¢  �.�. // � â¥¬. ¬®¤¥«¨à®¢ ­¨¥. 1991. 3, ü 4.�. 114.7. � á¨«ì¥¢  �.�. // ��� ¨ ��. 1995. 35, ü4. �. 520.8. �­ª¥ �., �¬¤¥ �., �¥è �. �¯¥æ¨ «ì­ë¥ äã­ªæ¨¨. �., 1968.�®áâã¯¨«  ¢ p¥¤ ªæ¨î17.04.98��� 530.12 �������������� ���� ������� ��������������������� � ������ ���������� ��������. �. � à¥æª¨©(ª ä¥¤à  ª¢ ­â®¢®© â¥®à¨¨ ¨ ä¨§¨ª¨ ¢ëá®ª¨å í­¥à£¨©)� ©¤¥­® ­®¢®¥ â®ç­®¥ p¥è¥­¨¥ ãp ¢­¥­¨© â¥®p¨¨ £p ¢¨â æ¨¨ c ¬ cc¨¢­ë¬ £p ¢¨â®­®¬ ¢ c«ãç ¥,ª®£¤  ¨câ®ç­¨ª®¬ £p ¢¨â æ¨®­­®£® ¯®«ï ï¢«ï¥âcï ¯«®cª ï í«¥ªâp®¬ £­¨â­ ï ¢®«­ .�®¦­® «¨ ¯à¨á¢®¨âì £à ¢¨â®­ã ¬ ááã? �¬¥-¥â «¨ ¢®®¡é¥ á¬ëá« £®¢®à¨âì ® ¬ áá¨¢­®¬ £à -¢¨â®­¥? � ª¨¥ ¢®¯à®áë áâ ¢¨â �¨áá¥à (Visser) ¢á¢®¥© à ¡®â¥ [1]. � ª ¨§¢¥áâ­® ¨§ ®¡é¥© â¥®- à¨¨ ®â­®á¨â¥«ì­®áâ¨ �©­èâ¥©­ , £à ¢¨â®­ ¤®«-¦¥­ ¡ëâì ¡¥§¬ áá®¢ë¬. �®  áâà®ä¨§¨ç¥áª¨¥ ¤ ­-­ë¥ ¤®¯ãáª îâ [2] áãé¥áâ¢®¢ ­¨¥ £à ¢¨â®­  á ¬ áá®©mg < 2 � 10�29 í�� 2 � 10�38mnucl � 3 � 10�66 ª£:



14 �¥áâ­¨ª �®áª®¢áª®£® ã­¨¢¥àá¨â¥â . �¥à¨ï 3. �¨§¨ª . �áâà®­®¬¨ï. 1999. ü 3�®®â¢¥âáâ¢ãîé ï ª®¬¯â®­®¢áª ï ¤«¨­  ¢®«­ë ¤«ï¬ cc¨¢­®£® £p ¢¨â®­  à ¢­ �g = ~mgc > 6 � 1022 ¬ � 2 � 106 ¯ª:�¥£¨áâà æ¨ï â ª¨å ¤«¨­­ëå ¢®«­ ï¢«ï¥âáï á«®¦­®©â¥å­¨ç¥áª®© § ¤ ç¥©, ¤® á¨å ¯®à ¥é¥ ­¥ à¥è¥­-­®©. �¤¨­ ¨§ ¯ãâ¥© ¯®câp®¥­¨ï â¥®p¨¨ £p ¢¨â æ¨¨c ¬ cc¨¢­ë¬ £p ¢¨â®­®¬, ª ª ¨ «î¡®© ¬¥âp¨ç¥cª®©â¥®p¨¨ [3], ®c­®¢ ­ ­  ¨c¯®«ì§®¢ ­¨¨ ¢ ãp ¢­¥­¨ïå¯®«ï ¬¥âp¨ç¥cª¨å â¥­§®p®¢ ¤¢ãå £¥®¬¥âp¨©.�â®¡ë ¯®­ïâì, ª ªãî £¥®¬¥âà¨î á«¥¤ã¥â ¢ë¡à âì¢ ª ç¥áâ¢¥ ®á­®¢­®©, á«¥¤ã¥â ¯à® ­ «¨§¨à®¢ âì áã-é¥áâ¢ãîéãî á¢ï§ì ¬¥¦¤ã § ª®­®¬ á®åà ­¥­¨ï í­¥à-£¨¨-¨¬¯ã«ìá  ¨ £¥®¬¥âà¨¥© ¯à®áâà ­áâ¢ -¢à¥¬¥­¨.�§¢¥áâ­®, çâ® ¢ ¯à®¨§¢®«ì­®¬ à¨¬ ­®¢®¬ ¯à®áâà ­-áâ¢¥-¢à¥¬¥­¨ ¢®§¬®¦­®áâì ¯®«ãç¥­¨ï á®®â¢¥âáâ¢ãî-é¥£® ¨­â¥£à «ì­®£® § ª®­  á®åà ­¥­¨ï ­¥ £ à ­â¨-àã¥âáï ­ «¨ç¨¥¬ ¤¨ää¥à¥­æ¨ «ì­®£® ª®¢ à¨ ­â­®£®ãà ¢­¥­¨ï á®åà ­¥­¨ï, ­® æ¥«¨ª®¬ ¯à¥¤®¯à¥¤¥«ï¥âáï¥£® £¥®¬¥âà¨¥©. � ¬ â¥¬ â¨ç¥áª®© â®çª¨ §à¥­¨ï ­ -«¨ç¨¥ ¨­â¥£à «ì­ëå § ª®­®¢ á®åà ­¥­¨ï í­¥à£¨¨-¨¬-¯ã«ìá  ¨ ¬®¬¥­â  ¨¬¯ã«ìá  ï¢«ï¥âáï ®âà ¦¥­¨¥¬®¯à¥¤¥«¥­­ëå á¢®©áâ¢ ¯à®áâà ­áâ¢ -¢à¥¬¥­¨ | ®¤-­®à®¤­®áâ¨ ¨ ¨§®âà®¯­®áâ¨. �ãé¥áâ¢ãîâ âà¨ â¨-¯  ç¥âëà¥å¬¥à­ëå ¯à®áâà ­áâ¢, ®¡« ¤ îé¨å â ª¨¬¨á¢®©áâ¢ ¬¨ ®¤­®à®¤­®áâ¨ ¨ ¨§®âà®¯­®áâ¨, çâ® ¢ ­¨å¤®¯ãáª ¥âáï ¢¢¥¤¥­¨¥ ¤¥áïâ¨ ¨­â¥£à «®¢ ¤¢¨¦¥­¨ï¤«ï § ¬ª­ãâ®© á¨áâ¥¬ë: ¯à®áâà ­áâ¢® ¯®áâ®ï­­®©®âà¨æ â¥«ì­®© ªà¨¢¨§­ë R < 0 (¯à®áâà ­áâ¢® �®-¡ ç¥¢áª®£®), ¯à®áâà ­áâ¢® ­ã«¥¢®© ªà¨¢¨§­ë R = 0(¯á¥¢¤®¥¢ª«¨¤®¢® ¯à®áâà ­áâ¢®, ¨«¨ ¯à®áâà ­áâ¢®�¨­ª®¢áª®£®) ¨ ¯à®áâà ­áâ¢® ¯®áâ®ï­­®© ¯®«®¦¨-â¥«ì­®© ªà¨¢¨§­ë R> 0 (¯à®áâà ­áâ¢® �¨¬ ­ ).� ª¨¬ ®¡à §®¬, ¤«ï â®£® çâ®¡ë ¨¬¥âì ¬ ªá¨¬ «ì-­® ¢®§¬®¦­®¥ ç¨á«® á®åà ­ïîé¨åáï ¢¥«¨ç¨­, ¢ ª -ç¥áâ¢¥ ¥áâ¥áâ¢¥­­®© £¥®¬¥âà¨¨ ­¥®¡å®¤¨¬® ¢ë¡à âì®¤­ã ¨§ ¯¥à¥ç¨á«¥­­ëå ¢ëè¥ £¥®¬¥âà¨© ¯®áâ®ï­­®©ªà¨¢¨§­ë. � ª, ­ ¯à¨¬¥à, ¯à¨ ¨áá«¥¤®¢ ­¨¨ à¥«ïâ¨-¢¨áâáª®© â¥®à¨¨ £à ¢¨â æ¨¨ ¨ ¥¥ íää¥ªâ®¢ [4{6] ¢ª ç¥áâ¢¥ ®á­®¢­®© £¥®¬¥âà¨¨ ¢ë¡¨à ¥âáï £¥®¬¥âà¨ï¯á¥¢¤®¥¢ª«¨¤®¢  ¯à®áâà ­áâ¢ -¢à¥¬¥­¨.�¨áá¥p ¢ c¢®¥© p ¡®â¥ [1] â ª¦¥ ¨c¯®«ì§ã¥â íâã£¥®¬¥âp¨î, ­® ¬ cc  £p ¢¨â®­  ¢ ¥£® ãp ¢­¥­¨ï ¯®«ï¢å®¤¨â ¨­ ç¥, ç¥¬ ¢ p¥«ïâ¨¢¨câcª®© â¥®p¨¨ £p ¢¨â -æ¨¨. � ª ª ª â ª¨¥ â¥®p¨¨ £p ¢¨â æ¨¨ ï¢«ïîâcï ­¥-«¨­¥©­ë¬¨, â® ª ­ câ®ïé¥¬ã ¢p¥¬¥­¨ ¢ ­¨å ­ ©¤¥­®®ç¥­ì ¬ «® â®ç­ëå p¥è¥­¨©, ®¤­¨¬ ¨§ â ª¨å p¥è¥­¨©ï¢«ï¥âcï ¬¥âp¨ª  ¯«®cª®© í«¥ªâp®¬ £­¨â­®© ¢®«­ë ¢p¥«ïâ¨¢¨câcª®© â¥®p¨¨ £p ¢¨â æ¨¨ [7]. � ©¤¥¬ p¥è¥-­¨¥  ­ «®£¨ç­®© § ¤ ç¨ ¢ â¥®p¨¨ �¨áá¥p .� íâ®© â¥®p¨¨ äã­ªæ¨ï ¤¥©câ¢¨ï ¨¬¥¥â ¢¨¤S = Z d4x�� c316�Gp�gR(g)++p�
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lq�: (1)� ©¤¥¬ â®ç­®¥ à¥è¥­¨¥ ãà ¢­¥­¨© (1) ¢ á«ãç ¥,ª®£¤  ¨áâ®ç­¨ª®¬ £à ¢¨â æ¨®­­®£® ¯®«ï ï¢«ï¥âáï¯«®áª ï í«¥ªâà®¬ £­¨â­ ï ¢®«­ , à á¯à®áâà ­ïîé -ïáï ¢¤®«ì ®c¨ z: �à ¢­¥­¨ï í«¥ªâà®¤¨­ ¬¨ª¨ � ªá-¢¥««  ¢ à¨¬ ­®¢®¬ ¯à®áâà ­áâ¢¥ ¨¬¥îâ ¢¨¤@Fik@xl + @Fli@xk + @Fkl@xi = 0;1p�g @@xk �p�ggilgkmFlm� = 0: (2)�®¢¬¥áâ­®¥ à¥è¥­¨¥ ­¥«¨­¥©­ëå â¥­§®à­ëå ãà ¢­¥-­¨© (1) ¨ (2) ¢ ®¡é¥¬ á«ãç ¥ ¯à¥¤áâ ¢«ï¥â á®¡®©®ç¥­ì á«®¦­ãî § ¤ çã, ¯®íâ®¬ã ¬ë á¤¥« ¥¬ ­¥ª®-â®àë¥ ¯à¥¤¯®«®¦¥­¨ï ®â­®c¨â¥«ì­® ¢ë¡®à  ¬¥âà¨-ª¨ gik .� áá¬®âà¨¬ ¯«®áªãî í«¥ªâà®¬ £­¨â­ãî ¢®«­ã.�à ¢­¥­¨ï ¥¥ äà®­â  [8] ¢ à¨¬ ­®¢®¬ ¨ ¯á¥¢¤®¥¢-ª«¨¤®¢®¬ ¯à®áâà ­áâ¢ å ¬®£ãâ ¡ëâì ¯à¥¤áâ ¢«¥­ë ¢ä®à¬¥ gik @S@xi @S@xk = 0; 
ik @S@xi @S@xk = 0:�®âà¥¡ã¥¬ ®¤­®¢à¥¬¥­­®£® ¢ë¯®«­¥­¨ï íâ¨å ãà ¢-­¥­¨© ¨ ¯®«®¦¨¬ gik = 
ik + �ik ; â®£¤ 
ik @S@xi @S@xk = 0; (3)�ik @S@xi @S@xk = 0: (4)�®áª®«ìªã ¤«ï ¯«®áª®© ¢®«­ë S = S(t; z) , â® ¨§ (3)¨¬¥¥¬ @S@x0 =� @S@x3 :�¥è¥­¨¥¬ íâ®£® ãà ¢­¥­¨ï ï¢«ï¥âáï ¢®«­®¢ ï äã­ª-æ¨ï S = S(ct � z) , á®®â¢¥âáâ¢ãîé ï à á¯à®áâà ­¥-



�¥áâ­¨ª �®áª®¢áª®£® ã­¨¢¥àá¨â¥â . �¥à¨ï 3. �¨§¨ª . �áâà®­®¬¨ï. 1999. ü3 15­¨î ¢®«­ë ¢¤®«ì ¨ ¯à®â¨¢ ­ ¯p ¢«¥­¨ï ®á¨ z: �ë¡¥-à¥¬ ¤«ï ®¯à¥¤¥«¥­­®áâ¨ S = S(ct� z) . �§ ãà ¢­¥­¨ï(4) ¯®«ãç¨¬ á®®â­®è¥­¨¥, á¢ï§ë¢ îé¥¥ ª®¬¯®­¥­âëâ¥­§®à  �ik :�00(@0S)2+ 2�03(@0S@3S) + �33(@3S)2 = 0;�00+ �33� 2�03 = 0:�®«®¦¨¬ �00 = �33 = �03 = �F (xi); â®£¤  ¬¥âà¨ª gik ¯p¨¬¥â ¢¨¤gik =0BB@�F + 1 0 0 �F0 �1 0 00 0 �1 0�F 0 0 �(F + 1)1CCA : (5)� ª ª ª S = S(ct � z) , â® ¨ F = F (ct � z) ¨Fik = Fik(ct�z) . �® ¥áâì í«¥ªâà®¬ £­¨â­ ï ¢®«­  ¯®-à®¦¤ ¥â £à ¢¨â æ¨®­­®¥ ¢®§¬ãé¥­¨¥, ª®â®à®¥ à á-¯à®áâà ­ï¥âáï ¢¬¥áâ¥ á ­¥© á® áª®à®áâìî á¢¥â . �®¤-áâ ¢¨¢ ¢ë¡à ­­ãî ¬¥âà¨ªã ¢ ãà ¢­¥­¨ï � ªá¢¥«« (2), ¯®«ãç¨¬ á¨áâ¥¬ã ¤¨ää¥à¥­æ¨ «ì­ëå ãà ¢­¥­¨©:@F12@xl = 0; @F03@xl = 0;@F01@u = @F13@u ; @F02@u = @F23@u ;£¤¥ á¤¥« ­  § ¬¥­  ¯¥à¥¬¥­­ëå u= ct�z: �¥è¥­¨¥¬íâ®© á¨áâ¥¬ë ï¢«ïîâáï äã­ªæ¨¨h1(ct� z) = F01 = F13 = Ex = �Hy;h2(ct� z) = F02 = F23 = Ey =�Hx; (6)à ¢­ë¥ ­ ¯àï¦¥­­®áâï¬ í«¥ªâà¨ç¥áª®£® ¨ ¬ £­¨â­®-£® ¯®«¥© ¨ ®¯¨áë¢ îé¨¥ â®â ¨«¨ ¨­®© ¢®«­®¢®©¯ ª¥â.�¥­§®à í­¥à£¨¨-¨¬¯ã«ìá  í«¥ªâà®¬ £­¨â­®£® ¯®-«ï ¢ à¨¬ ­®¢®¬ ¯à®áâà ­áâ¢¥ ¨¬¥¥â ¢¨¤T emik = 14� (� FilFkpgpl+ 14gikF��Fpqgp�gq�):�®¤áâ ¢«ïï T emik , ¬¥âà¨ªã (5) ¨ â¥­§®à Fik í«¥ªâà®-¬ £­¨â­®£® ¯®«ï (6) ¢ ãà ¢­¥­¨¥ (1), ¯®«ãç¨¬ à¥è¥-­¨¥ ¯®áâ ¢«¥­­®© § ¤ ç¨ ¢ ¢¨¤¥F = �2G~2m2gc6 (h21+ h22): (7)� ª¨¬ ®¡à §®¬, ¬ë ¯®«ãç¨«¨ ­®¢®¥ â®ç­®¥ à¥è¥-­¨¥ ­¥«¨­¥©­®© á¨áâ¥¬ë ãà ¢­¥­¨© (1){(2), ®¯¨áë-

¢ îéee £à ¢¨â æ¨®­­®¥ ¯®«¥ ¯«®áª®© í«¥ªâà®¬ £-­¨â­®© ¢®«­ë ¢ â¥®p¨¨ £p ¢¨â æ¨¨ �¨áá¥p . �«¥¤ã¥â®â¬¥â¨âì, çâ®, å®âï ãp ¢­¥­¨ï (1) §­ ç¨â¥«ì­® ®â«¨-ç îâcï ®â ãp ¢­¥­¨© p¥«ïâ¨¢¨câcª®© â¥®p¨¨ £p ¢¨-â æ¨¨, ¯®«ãç¥­­®¥ ­ ¬¨ p¥è¥­¨¥ (5){(7) ª ç¥câ¢¥­­®c®¢¯ ¤ ¥â c p¥è¥­¨¥¬  ­ «®£¨ç­®© § ¤ ç¨ [7] ¢ p¥«ï-â¨¢¨câcª®© â¥®p¨¨ £p ¢¨â æ¨¨.�®­ïâ­®, çâ® ä¨§¨ç¥áª¨ ¤®¯ãáâ¨¬ë¬¨ ï¢«ïîâáïâ®«ìª® â¥ ¯®«ï £à ¢¨â æ¨¨, â. ¥. â¥ à¥è¥­¨ï ãà ¢-­¥­¨© ¤¢¨¦¥­¨ï £à ¢¨â æ¨®­­®£® ¯®«ï, ª®â®àë¥ ­¥à §£®­ïîâ ç áâ¨æë ¤® áª®à®áâ¥©, ¡®«ìè¨å áª®à®á-â¨ á¢¥â  ¢ ¢ ªãã¬¥. �â® ¯à¨¢®¤¨â ª â®¬ã, çâ® ¤®«-¦¥­ ¢ë¯®«­ïâìáï ¯à¨­æ¨¯ ¯à¨ç¨­­®áâ¨ [5], íª¢¨-¢ «¥­â­ë© ­¥à ¢¥­áâ¢ã ds2 = gikdxidxk < 0 , ¯à¨d�2 = 
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