
46 �¥áâ­¨ª �®áª®¢áª®£® ã­¨¢¥àá¨â¥â . �¥à¨ï 3. �¨§¨ª . �áâà®­®¬¨ï. 1999. ü 1â ª¦¥ § ¯¨á ­­ë¬ ¢ ¢¨¤¥ äãàì¥-¯à¥®¡à §®¢ ­¨ï.�­ «¨§ á¢ï§¨ ª« áá¨ç¥áª®© ¨ ª¢ ­â®¢®© äã­ªæ¨¨ à á-¯à¥¤¥«¥­¨ï, ¯à®¢¥¤¥­­ë© ¢ à ¡®â¥ [8], ¯®ª §ë¢ ¥â,çâ® íâ® ¯à¥¤áâ ¢«¥­¨¥ á¯à ¢¥¤«¨¢® ¤«ï «î¡ëå § ¬ª-­ãâëå ¬ ªà®á¨áâ¥¬ á ¯¥à¥¬¥è¨¢ ­¨¥¬. � ª¨¬ ®¡à -§®¬, ¬¥¦¤ã ª¢ ­â®¢ë¬ ¨ ª« áá¨ç¥áª¨¬ ¯à¥¤áâ ¢«¥­¨-ï¬¨ ­¥â ¯à®â¨¢®¯®«®¦­®áâ¨,   áãé¥áâ¢ã¥â ¤®¯®«­¨-â¥«ì­®áâì.�® ¢á¥ ¦¥ £« ¢­®¥ ã¤®¡áâ¢®  ¯¯ à â  ª¢ ­â®-¢®© ¬¥å ­¨ª¨ ­¥ ¢ ä®à¬ «ì­®© § ¬¥­¥ ¯¥à¥¬¥­-­ëå. �¢¥¤ï ¢¥à®ïâ­®áâ­®¥ ¯à®áâà ­áâ¢® ¨ äã­ª-æ¨î à á¯à¥¤¥«¥­¨ï � ­  ¢ë¡à ­­®¬ ¯à®áâà ­áâ¢¥­-­®-¢à¥¬¥­­®¬ ¬­®¦¥áâ¢¥ 
� , ¬®¦­® ã¢¨¤¥âì, çâ®� | ¥¤¨­áâ¢¥­­ ï ­¥ á«ãç ©­ ï äã­ªæ¨ï ¢­ãâ-à¥­­¨å ¯¥à¥¬¥­­ëå. �¨§¨ç¥áª¨¥ ¦¥ ¨«¨ ¨§¬¥àï¥-¬ë¥ å à ªâ¥à¨áâ¨ª¨ (¯«®â­®áâì, í­¥à£¨ï, ¨¬¯ã«ìá,¬®¬¥­â) ­¥ á«ãç ©­ë â®«ìª® ¢ áà¥¤­¥¬ ¯® ¢á¥¬ã¯à®áâà ­áâ¢¥­­®-¢à¥¬¥­­®¬ã ¬­®¦¥áâ¢ã, ­  ª®â®à®¬®¯à¥¤¥«¥­  äã­ªæ¨ï à á¯à¥¤¥«¥­¨ï � .�á«¨ ¯à¥¤áâ ¢¨âì íâ¨ å à ªâ¥à¨áâ¨ª¨, ­ ¯à¨¬¥àí­¥à£¨î, ¢ ¢¨¤¥ ¨­â¥£à «  �¥¡¥£ {�â¨«ìâì¥á :E = Z
� H(�; �) d�;ª ª ¯à¥¤« £ « ¥é¥ �.�.�¡ãå®¢ [4], â® H(�; �) ®ª -§ë¢ ¥âáï § ¢¨áïé¥© ®â ¢¨¤  à á¯à¥¤¥«¥­¨ï �(�; �) .� â¥®à¨¨ âãà¡ã«¥­â­®áâ¨ íâ®â ä ªâ ¯à®á«¥¦¨¢ ¥â-áï ¢ § ¢¨á¨¬®áâ¨ ¢á¥å ¢¢®¤¨¬ëå ª®íää¨æ¨¥­â®¢ ®âáâàãªâãàë âãà¡ã«¥­â­®áâ¨, â. ¥. ®â ¢¨¤  � ,   íâ® ­ ¬§ à ­¥¥ ­¥¨§¢¥áâ­®, ¨§¢¥áâ­ë «¨èì § ª®­ë á®åà ­¥-­¨ï. �­ ç¨â, ­ã¦­® ¢ëà §¨âì å à ªâ¥à¨áâ¨ª¨ ¬ ª-à®á¨áâ¥¬ë á ¯®¬®éìî ®¯¥à â®à®¢, ¤¥©áâ¢ãîé¨å ­ 

¢®§¬®¦­®¥ à á¯à¥¤¥«¥­¨¥ ¢¥à®ïâ­®áâ¨. �¬¥­­® íâ®¨ ¤¥« ¥â ª¢ ­â®¢ ï ¬¥å ­¨ª . �¨¤ íâ¨å ®¯¥à â®à®¢¤®«¦¥­ á®®â¢¥âáâ¢®¢ âì ¤¨­ ¬¨ç¥áª®¬ã ¯à¥¤áâ ¢«¥-­¨î ¯à¨ ¯à¥¤¥«ì­®¬ ¯¥à¥å®¤¥.� ª«îç¥­¨¥� ª¨¬ ®¡à §®¬, ®¯¥à â®à­ë¥ ¢¥à®ïâ­®áâ­ë¥ ãà ¢-­¥­¨ï ¤«ï «î¡®£® ¬ áèâ ¡  ®¯¨á ­¨ï ­¥ ¬®£ãâ ­¥¡ëâì ¯®¤®¡­ë ãà ¢­¥­¨î �à�¥¤¨­£¥à , ª®â®à®¥ ¢ë-à ¦ ¥â § ª®­ë á®åà ­¥­¨ï, ¤¥©áâ¢ãîé¨¥ ¢ § ¬ª­ã-â®© ¬ ªà®á¨áâ¥¬¥. � ª®¥ ®¯¨á ­¨¥ ­¥ § ¬¥­ï¥â,   ¤®-¯®«­ï¥â ¤¨­ ¬¨ç¥áª®¥,   ¬¥â®¤ë ¨ ¯à¨¥¬ë ¢¥à®ïâ-­®áâ­®£® ®¯¨á ­¨ï, ¯®-¢¨¤¨¬®¬ã, ã­¨¢¥àá «ì­ë ¤«ï«î¡ëå ¬ áèâ ¡®¢ ¨ ¯®íâ®¬ã ¬®£ãâ ¡ëâì ¨á¯®«ì§®-¢ ­ë ¢ ª«¨¬ â¨ç¥áª¨å ¨áá«¥¤®¢ ­¨ïå.�¨â¥à âãà 1. �®­¨­ �.�. �¢¥¤¥­¨¥ ¢ â¥®à¨î ª«¨¬ â . �., 1982.2. �èª®¢ �.�. // �¥áâ­. �®áª. ã­-â . �¨§. �áâà®­. 1996. ü 1.�. 69 (Moscow University Phys. Bull. 1996. No. 1. P. 57).3. Dobrovolskii S.G. Global Climatic Changes in Water and HeatTransfer-Accumulation Processes. Amsterdam, 1992.4. �¡ãå®¢ �.�. �ãà¡ã«¥­â­®áâì ¨ ¤¨­ ¬¨ª   â¬®áä¥àë. �,1985.5. �à¨£®¦¨­ �. �â áãé¥áâ¢ãîé¥£® ª ¢®§­¨ª îé¥¬ã. �.,1985.6. �«¨¬®­â®¢¨ç �.�. �â â¨áâ¨ç¥áª ï ä¨§¨ª . �., 1985.7. �à�¥¤¨­£¥à �. �§¡à ­­ë¥ âàã¤ë ¯® ª¢ ­â®¢®© ¬¥å ­¨ª¥.�., 1976.8. Kolovsky A.R. // Europhys. Lett. 1994. 27, No. 2. P. 79.�®áâã¯¨«  ¢ p¥¤ ªæ¨î21.05.97��� 550.3 ��E� ������� �������������� ���� � ������ ��������� �������� ���� �����C. �. � áë­®ª(���� )�«ï £ à¬®­¨ç¥áª¨å ª®«¥¡ ­¨© â¢¥à¤®£® ï¤à  �¥¬«¨ ¢ ¯à®¨§¢®«ì­®¬ ­ ¯à ¢«¥­¨¨ ¡ë« ¢ëç¨á«¥­â¥­§®à ¯à¨á®¥¤¨­¥­­ëå ¬ áá. �ç¥â â¥­§®à  ¯à¨á®¥¤¨­¥­­ëå ¬ áá ¯à¨¢®¤¨â ª ã¢¥«¨ç¥­¨î ¯¥à¨®¤®¢á¢®¡®¤­ëå ª®«¥¡ ­¨© ¢­ãâà¥­­¥£® ï¤à  �¥¬«¨ ¯à¨¬¥à­® ­  1 ç á. �à¨ ­¥ª®â®àëå §­ ç¥­¨ïå ¯«®â-­®áâ¨ ï¤à  ¯¥à¨®¤ë ª®«¥¡ ­¨© ¡«¨§ª¨ ª íªá¯¥à¨¬¥­â «ì­ë¬ ¯¥à¨®¤ ¬, ¯®«ãç¥­­ë¬ �. �. �¬ ©«¨.� áé¥¯«¥­¨¥ íªá¯¥à¨¬¥­â «ì­ëå ç áâ®â å®à®è® ¨­â¥à¯à¥â¨àã¥âáï ª ª à áé¥¯«¥­¨¥ íª¢ â®à¨ «ì-­®© ¬®¤ë á¢®¡®¤­ëå ª®«¥¡ ­¨© ¢­ãâà¥­­¥£® ï¤à  �¥¬«¨ ¢ £à ¢¨â æ¨®­­®¬ ¯®«¥ ­¥á¨¬¬¥âà¨ç­®©®¡®«®çª¨ ¯à¨ ­ «¨ç¨¨ ã ¯®á«¥¤­¥© á®®â¢¥âáâ¢ãîé¥£® ª¢ ¤àã¯®«ì­®£® ¬®¬¥­â .1. �®áâ ­®¢ª  § ¤ ç¨� à ¡®â¥ [1] ¡ë«¨ ¨áá«¥¤®¢ ­ë á¢®¡®¤­ë¥ ª®«¥¡ -­¨ï ¢­ãâà¥­­¥£® ï¤à  �¥¬«¨ ¢ ¯à®¨§¢®«ì­®¬ ­ ¯à ¢-«¥­¨¨. � ¤ ç  à¥è « áì ¢ ¯®áâ ­®¢ª¥ �ãáá¥{�«¨åâ¥-à  [2] á ¤®¯®«­¨â¥«ì­ë¬ ãç¥â®¬ ­¥à ¢­®¢¥á­®© ç á-â¨ £à ¢¨â æ¨®­­®£® ¯®«ï �¥¬«¨. �¤­ ª® ¤«ï ®ª®­-ç â¥«ì­®£® à¥è¥­¨ï § ¤ ç¨ âà¥¡®¢ «®áì §­ ­¨¥ ¢¥-«¨ç¨­ë â¥­§®à  ¯à¨á®¥¤¨­¥­­ëå ¬ áá, ª®â®àë© ¢ç¨á«¥­­ëå ®æ¥­ª å [1] ¡ë« ¯®«®¦¥­ à ¢­ë¬ ­ã«î. �¥®¡å®¤¨¬®áâì ãç¥â  â¥­§®à  ¯à¨á®¥¤¨­¥­­ëå ¬ áá®¡ãá«®¢«¥­  â¥¬, çâ® ç áâì ª¨­¥â¨ç¥áª®© í­¥à£¨¨ ï¤-à  ¯¥à¥¤ ¥âáï ¦¨¤ª®áâ¨ ¨ ¯®íâ®¬ã ¤«ï ¥£® ¢ëç¨á«¥-­¨ï ­¥®¡å®¤¨¬® à¥è¨âì á®®â¢¥âáâ¢ãîé¨¥ ãà ¢­¥­¨ï£¨¤à®¤¨­ ¬¨ª¨. �«ï ¯®«ïà­ëå ª®«¥¡ ­¨© íâ  § ¤ -ç  ¡ë«  à¥è¥­  �ãáá¥ ¢ ¯à¥¤¯®«®¦¥­¨¨ á¨¬¬¥âà¨¨¤¢¨¦¥­¨ï ¦¨¤ª®áâ¨ ®â­®á¨â¥«ì­® ®á¨ ¢à é¥­¨ï [2].�¤­ ª® ¤«ï ª®«¥¡ ­¨© ¢ ¯à®¨§¢®«ì­®¬ ­ ¯à ¢«¥­¨¨à áç¥â®¢ ¯à®¢¥¤¥­® ­¥ ¡ë«®. �¥è¥­¨î íâ®© § ¤ ç¨ ¨¯®á¢ïé¥­  ­ áâ®ïé ï à ¡®â .



�¥áâ­¨ª �®áª®¢áª®£® ã­¨¢¥àá¨â¥â . �¥à¨ï 3. �¨§¨ª . �áâà®­®¬¨ï. 1999. ü1 47�®£« á­® [2] ¯®«¥ áª®à®áâ¥© ¢ ¦¨¤ª®¬ ï¤à¥ ¯à¨¯à¥¤¯®«®¦¥­¨¨ ®¡ ¨¤¥ «ì­®áâ¨ ¦¨¤ª®áâ¨ ï¢«ï¥âáïà¥è¥­¨¥¬ á¨áâ¥¬ë ãà ¢­¥­¨©:@@t rotV = 2
@V@z ;divV= 0; (1)£¤¥ V | ¢¥ªâ®à áª®à®áâ¨, 
 | ã£«®¢ ï áª®à®áâì ¢à -é¥­¨ï. �à ­¨ç­ë¥ ãá«®¢¨ï ¤«ï ¨¤¥ «ì­®© ¦¨¤ª®áâ¨§ ª«îç îâáï ¢ â®¬, çâ® ­®à¬ «ì­ ï á®áâ ¢«ïîé ïáª®à®áâ¨ ­  ®£à ­¨ç¨¢ îé¥© ¦¨¤ª®áâì ¯®¢¥àå­®á-â¨ ¤®«¦­  à ¢­ïâìáï ­®à¬ «ì­®© á®áâ ¢«ïîé¥© áª®-à®áâ¨ á ¬®© íâ®© ¯®¢¥àå­®áâ¨ [3]. �à¨¬¥­¨â¥«ì­® ª­ è¥¬ã á«ãç î íâ® ®§­ ç ¥â, çâ®(nV) = 0 ¯à¨ r = rE;(nV) = (nVI) ¯à¨ r = rI ; (2)£¤¥ n | ¢¥ªâ®à ­®à¬ «¨ ª ¯®¢¥àå­®áâ¨ ï¤à , rE |à ¤¨ãá £à ­¨æë ¢­¥è­¥£® ï¤à , rI | à ¤¨ãá £à ­¨-æë â¢¥à¤®£® ï¤à ;   (nVI) | ­®à¬ «ì­ ï á®áâ ¢-«ïîé ï áª®à®áâ¨ â®çª¨ ¯®¢¥àå­®áâ¨ â¢¥à¤®£® ï¤à ,à á¯®«®¦¥­­®© ¢ ­ ¯à ¢«¥­¨¨ n . �®£« á­® â¥®à¥¬¥à §«®¦¥­¨ï �¥«ì¬£®«ìæ  [4] à¥è¥­¨¥ á¨áâ¥¬ë (1) á£à ­¨ç­ë¬¨ ãá«®¢¨ï¬¨ (2) ¡ã¤¥¬ ¨áª âì ¢ ¢¨¤¥V= �r'+ rotA; (3)£¤¥ ' | áª «ïà­ë©,   A | ¢¥ªâ®à­ë© ¯®â¥­æ¨ «ëáª®à®áâ¥©. � à ¡®âaå [1, 2] ¡ë«® ¯®ª § ­®, çâ® ¯¥-à¨®¤ë á¢®¡®¤­ëå ª®«¥¡ ­¨© §¥¬­®£® ï¤à  ¬ «ë ¯®áà ¢­¥­¨î á ¯¥à¨®¤®¬ ¢à é¥­¨ï �¥¬«¨ ¢®ªàã£ ®á¨.�®íâ®¬ã ¯®¨áª à¥è¥­¨ï ãà ¢­¥­¨© ¬®¦­® ¯à®¢¥áâ¨¬¥â®¤®¬ ¯®á«¥¤®¢ â¥«ì­ëå ¯à¨¡«¨¦¥­¨©. �à¨ íâ®¬¡ã¤¥¬ £®¢®à¨âì, çâ® ¯à¨¡«¨¦¥­­®¥ à¥è¥­¨¥ ¨¬¥¥âk -© ¯®àï¤®ª, ¥á«¨ ¯à¨ ¥£® ¯®«ãç¥­¨¨ ãç¨âë¢ «¨áìç«¥­ë ¯® 
 ¤® ¯®àï¤ª  k ¢ª«îç¨â¥«ì­®.2. �ã«¥¢®¥ ¯à¨¡«¨¦¥­¨¥� ­ã«¥¢®¬ ¯à¨¡«¨¦¥­¨¨ á¨áâ¥¬  (1) á £à ­¨ç­ë¬¨ãá«®¢¨ï¬¨ (2) ¯à¨®¡à¥â ¥â ¢¨¤�'(0)= 0; (nr'(0))r=rE = 0;�(nr'(0))r=rI = (nVI): (4)�â  § ¤ ç  ¡ë«  à¥è¥­  �í¬¡®¬ [5]. �à¨¢¥¤¥¬ à¥-è¥­¨¥ § ¤ ç¨ �í¬¡  ¢ á«¥¤ãîé¨å ®¡®§­ ç¥­¨ïå (á®-£« á­® [6]): ¬ «ë¥ « â¨­áª¨¥ ¨­¤¥ªáë i; j; k ¨§¬¥­ï-îâáï ®â 1 ¤® 3; ¯® ¤¢ ¦¤ë ¯®¢â®àïîé¨¬áï ¨­¤¥ªá ¬¯à®¨§¢®¤¨âáï áã¬¬¨à®¢ ­¨¥ ®â 1 ¤® 3 (¯à ¢¨«® áã¬-¬¨à®¢ ­¨ï �©­èâ¥©­ ); "ijk |  ­â¨á¨¬¬¥âà¨ç­ë©¯® «î¡®© ¯ à¥ ¨­¤¥ªá®¢ á¨¬¢®« �¥¢¨{�¨¢¨â  [7]c "123 =+1 ; á¨¬¬¥âà¨ç­ ï ¨ ¡¥áá«¥¤®¢ ï (STF) ç áâìâ¥­§®à  Mijk ®¡®§­ ç ¥âáï Mhijki [8]; f;i = @f=@xi ;r2 = x2 + y2+ z2 = xixi ; ni = xi=r .� íâ¨å á¨¬¬¥âà¨ç­ëå ®¡®§­ ç¥­¨ïå (4) ¯à¨¬¥âá«¥¤ãîé¨© ¢¨¤: '(0);ii = 0 ; ni'(0);i = 0 ¯à¨ r = rE ;�nk'(0);k = VIjnj ¯à¨ r = rI .

�à ­¨ç­ë¥ ãá«®¢¨ï ¤¨ªâãîâ à¥è¥­¨¥ ¢ ¢¨¤¥'(0) = M (0)ir2 + rm(0)i !ni;V (0)i =�m(0)i � M (0)i � 3M (0)k nknir3 ; (5)£¤¥ m(0)i ¨ M (0)i | äã­ªæ¨¨ ¢à¥¬¥­¨, ®¯à¥¤¥«ï¥¬ë¥¨§ £à ­¨ç­ëå ãá«®¢¨©. �®¤áâ ¢«ïï (5) ¢ (2) ¨ ¯à¨¢®¤ï¯®¤®¡­ë¥ ç«¥­ë, ¯®«ãç¨¬M (0)k = VIkr3Er3I2(r3E � r3I ) ; m(0)k = VIkr3Ir3E � r3I :�®£« á­® [2] ¬ áá®¢ ï ¯«®â­®áâì â¥­§®à  ¯à¨á®-¥¤¨­¥­­ëå ¬ áá �ik ®¯à¥¤¥«ï¥âáï ãá«®¢¨¥¬dTEdt = �jkVIj dVIkdt mI ; (6)£¤¥ TE = �E Z V 22 d� (7)|ª¨­¥â¨ç¥áª ï í­¥à£¨ï ¦¨¤ª®áâ¨, mI |¬ áá  ¢­ãâ-à¥­­¥£® ï¤à  �¥¬«¨, �E | ¯«®â­®áâì ®¤­®à®¤­®£®¦¨¤ª®£® ï¤à , d� | í«¥¬¥­â ®¡ê¥¬ ,   ¨­â¥£à¨à®¢ -­¨¥ ¯à®¢®¤¨âáï ¯® ¢á¥¬ã ®¡ê¥¬ã, § ­ïâ®¬ã ¦¨¤ª®á-âìî.�®¤áâ ¢«ïï (5) ¢ (7) á ãç¥â®¬ (6) ¢ ­ã«¥¢®¬ ¯à¨-¡«¨¦¥­¨¨, ¯®«ãç ¥¬�(0)kp = �E�I 2r3I + r3E2(r3E � r3I)�kp; (8)£¤¥ �kp | á¨¬¢®« �à®­¥ª¥à .�®à¬ã«  (8) á®¢¯ ¤ ¥â á à¥§ã«ìâ â®¬ �í¬¡ , ª®-â®àë© ï¢«ï¥âáï ­ã«¥¢ë¬ ¯à¨¡«¨¦¥­¨¥¬ ¤«ï ­ è¥£®á«ãç ï ¨ á®®â¢¥âáâ¢ã¥â ­¥¢à é îé¥©áï ¦¨¤ª®áâ¨.3. �¥à¢®¥ ¯à¨¡«¨¦¥­¨¥�¥è¥­¨¥ ¨é¥¬ ¢ ¢¨¤¥Vi = V (0)i + V (1)i = V (0)i �ri�(1)+ "ijkrjA(1)k ; (9)£¤¥ rotiA = "ijkrjAk . �¢¥¤¥¬ ®¡®§­ ç¥­¨ï: e� �� fMknk=r2 , £¤¥ fMk = R M (0)k (t) dt . � ª®© ¨­â¥£à «áãé¥áâ¢ã¥â, ¥á«¨ VIk | ¯¥à¨®¤¨ç¥áª ï äã­ªæ¨ï ¢à¥-¬¥­¨. �®¤áâ ¢«ïï (9) ¢ ¯¥à¢®¥ ¨§ ãà ¢­¥­¨© (1), ¯à¨-¤¥¬ ª ãà ¢­¥­¨î@@xi  @A(1)k@xk + 2
@e�@z!= �A(1)i : (10)�®£« á­® (3) ¢¥ªâ®à­ë© ¯®â¥­æ¨ « A(1)i ®¯à¥¤¥-«¥­ á â®ç­®áâìî ¤® £à ¤¨¥­â  ­¥ª®â®à®© ª «¨¡à®-¢®ç­®© äã­ªæ¨¨  . �ë¡¥à¥¬ íâã äã­ªæ¨î â ª¨¬ ®¡-à §®¬, çâ®¡ë ¢ë¯®«­ï«®áì ãá«®¢¨¥�A(1)i = 0: (11)



48 �¥áâ­¨ª �®áª®¢áª®£® ã­¨¢¥àá¨â¥â . �¥à¨ï 3. �¨§¨ª . �áâà®­®¬¨ï. 1999. ü 1� ª®© ¢ë¡®à ¢®§¬®¦¥­, â ª ª ª ¢ «¥¢®© ç áâ¨ (10)áâ®¨â £à ¤¨¥­â ­¥ª®â®à®© äã­ªæ¨¨. �®£¤  á ãç¥â®¬¢¨¤  e� ¯®«ãç¨¬A(1)k = 0; 0; �2
fMpnpr2 ! : (12)�®â¥­æ¨ « �(1) á®£« á­® ¢¨¤ã £à ­¨ç­ëå ãá«®-¢¨© (2) ¨é¥¬ ¢ ¢¨¤¥ �(1) = rm(1)k nk+M (1)k nk=r2 . �®¤-áâ ¢¨¬ íâ® ¢ëà ¦¥­¨¥ ¨ (12) ¢ (9),   § â¥¬ ¯®«ãç¨¢-èãîáï ä®à¬ã«ã | ¢ £à ­¨ç­ë¥ ãá«®¢¨ï (2). �®á«¥¯à¨¢¥¤¥­¨ï ¯®¤®¡­ëå á« £ ¥¬ëå ¯à¨¤¥¬ ª à¥§ã«ì-â âã m(1)k = 0; M (1)k =
"ijzfMj : (13)�®¤áâ ¢«ïï (13) ¨ (12) ¢ (9) ¨ ¯à¨¢®¤ï ¯®¤®¡­ë¥ ç«¥-­ë, ¯®«ãç¨¬ á«¥¤ãîéãî ä®à¬ã«ã ¤«ï áª®à®áâ¨:V (1)i =�3
r3 �"ijzfMj � "pjzfMjnpni � 2"ijznjfMknk� :(14)�®á«¥ ¯®¤áâ ­®¢ª¨ (9) á ãç¥â®¬ (14) ¢ (7) ¯®«ãç¨¬,çâ® á®áâ ¢«ïîé ï ª¨­¥â¨ç¥áª®© í­¥à£¨¨ ¯¥à¢®£® ¯®-àï¤ª  ¯® 
 à ¢­ T (1) = �E Z V (0)k V (1)k d� = 0:�«¥¤®¢ â¥«ì­®, ­  ®á­®¢¥ (6)�(1)kp = 0: (15)4. �â®à®¥ ¯à¨¡«¨¦¥­¨¥�® ¢â®à®¬ ¯à¨¡«¨¦¥­¨¨ áª®à®áâì ¨é¥¬ ¢ ¢¨¤¥Vi = V (0)i + V (1)i + V (2)i : (16)�®¤áâ ¢«ïï (16) ¢ (1), ¯®«ãç¨¬@@t"ijkrjV (2)k = 2
 @@z ("ijkrjA(1)k �ri�(1));�V (2)k = 0; (17)®âªã¤  á«¥¤ã¥â, çâ® à¥è¥­¨¥ ¬®¦­® ¨áª âì ¢ ¢¨¤¥V (2)i = 2
@ eA(1)i@z + eV (2)i ;£¤¥ eV (2)i =�ri�(2)+ "ijkrjA(2)k , eA(1)i = R A(1)i (t) dt .�®£¤  § ¤ ç  ¤«ï A(2)i á®¢¯ ¤ ¥â á (10), ¥á«¨ § -¬¥­¨âì ¢ (10) A(1)i ­  A(2)i ¨ �(0) ­  �(1) , £¤¥e�(1) = fM (1)k nk=r2 ,   fM (1)k = R M (1)k (t) dt . � ª ª ª § -¤ ç  (10) ã¦¥ à¥è¥­ , â® ¢ë¯¨è¥¬ ®â¢¥â ¡¥§ ¯à®¬¥-¦ãâ®ç­ëå ¯®ïá­¥­¨©:A(2)k = 0; 0; �2
fM (1)p npr2 !=0@0; 0; �2
2"ijzffM jnir2 1A;(18)

£¤¥ ffMk = ZZ M (0)k (t) dt2: (19)�¨¤ £ à¬®­¨ç¥áª®© äã­ªæ¨¨ ®¯à¥¤¥«ï«áï ¨§ £à ­¨ç-­ëå ãá«®¢¨© (2) ¨ ¡ë« ¯®«ãç¥­ ¯®á«¥ ¯®¤áâ ­®¢ª¨ ¢­¨å (16) á ãç¥â®¬ (18) ¢ ¢¨¤¥�(2) = M (2)k nkr2 + J(2)hijkininjnkr4 + r3m(2)hijkininjnk ; (20)£¤¥ M (2)i = �(
2=5)(7ffMz�iz + ffM i) , J(2)hijki = 3
2 ��ffM hi�zj �zkir2Er2I(3r5E�r5I)=(3r7E�r7I ) , m(2)hijki = 12
2��ffM hi�zj �zki(r2E � r2I )=(3r7E � r7I ) .�ëà ¦¥­¨¥ ¤«ï á®áâ ¢«ïîé¥© ª¨­¥â¨ç¥áª®© í­¥à-£¨¨ ¢â®à®£® ¯®àï¤ª  ¯® 
 ¡ë«® ¯®«ãç¥­® ¯®¤áâ ­®¢-ª®© (16) ¢ (7):T (2) = �E Z  V (1)22 + V (0)k V (2)k ! d�: (21)�á¯®«ì§ãï ãá«®¢¨¥ ®àâ®£®­ «ì­®áâ¨ áä¥à¨ç¥áª¨åäã­ªæ¨© à §«¨ç­ëå áâ¥¯¥­¥© ¨ ¯®¤áâ ¢«ïï (16) ¢ (21)á ãç¥â®¬ (18){(20) ¨ (14), ¯®«ãç¨¬ á«¥¤ãîé¨¥ ¢ëà -¦¥­¨ï: �(2)11 = �(2)22 = 2910 
2�2 r3Er3E � r3I �E�I ;�(2)33 = �1210 
2!2p r3Er3E � r3I �E�I ;�(2)ij = 0 ¯à¨ i 6= j: (22)�à¨ ¢ëç¨á«¥­¨¨ (22) ¡ë«® â ª¦¥ ãçâ¥­®, çâ® á®£« á-­® à ¡®â¥ [1] ª®®à¤¨­ âë æ¥­âà  â¢¥à¤®£® ï¤à  �¥¬-«¨ ¨§¬¥­ïîâáï ¯® § ª®­ãx=A cos�t; y =A sin�t; z = B cos!pt:5. �¨á«¥­­ë¥ à¥§ã«ìâ âë� à ¡®â¥ [1] ¡ë«¨ ¯®«ãç¥­ë ä®à¬ã«ë ¤«ï ¢ëç¨á-«¥­¨ï ç áâ®â á®¡áâ¢¥­­ëå ª®«¥¡ ­¨© ï¤à  �¥¬«¨ ¢¯à®¨§¢®«ì­®¬ ­ ¯à ¢«¥­¨¨:!(k)j = �k + (�1)j (6A22+ (�1)jA20)�2�kr3EAe ;!3 = !p � A20�!pr3EAp ; (23)£¤¥ A22; A20 | ª®íää¨æ¨¥­âë à §«®¦¥­¨ï  ­®-¬ «ì­®© ç áâ¨ £à ¢¨â æ¨®­­®£® ¯®â¥­æ¨ «  ¢ àï¤¯® áä¥à¨ç¥áª¨¬ äã­ªæ¨ï¬ [1], ¨­¤¥ªá k ¯à¨­¨¬ -¥â §­ ç¥­¨ï � , �� = �
0 �q
02 + !2e , 
0 = 
=Ae ,



�¥áâ­¨ª �®áª®¢áª®£® ã­¨¢¥àá¨â¥â . �¥à¨ï 3. �¨§¨ª . �áâà®­®¬¨ï. 1999. ü1 49!2p = (4=3Ap)�G�E� , !2e = (4=3Ae)(�G�E � 
2)� ,G | £à ¢¨â æ¨®­­ ï ¯®áâ®ï­­ ï, � = 1 � �E=�I ,Ae;p = 1 + (�E=�I)�e;p , j = 1; 2 , �e = �11 = �22 ¨�p = �33 .�«¨ï­¨¥ â¥­§®à  ¯à¨á®¥¤¨­¥­­ëå ¬ áá áª §ë¢ -¥âáï ¢ â®¬, çâ® ¯¥à¨®¤ë ã¢¥«¨ç¨¢ îâáï (â ¡«¨æ ).�¥à¨®¤ë á¢®¡®¤­ëå ª®«¥¡ ­¨© ï¤à  �¥¬«¨ ®¡®§­ -ç¥­ë á®£« á­® [1]. � ¯¥à¢®© áâà®ª¥ ¯à¨¢¥¤¥­ë ¯¥-à¨®¤ë, ¢ëç¨á«¥­­ë¥ ¡¥§ ãç¥â  â¥­§®à  ¯à¨á®¥¤¨­¥­-­ëå ¬ áá á®£« á­® [1],   ¢® ¢â®à®© áâà®ª¥ | á ãç¥-â®¬ â¥­§®à  ¯à¨á®¥¤¨­¥­­ëå ¬ áá ¤«ï ¯«®â­®áâ¥©�E = 12 000 ª£/¬3 , �I = 12 597 ª£/¬3 . �ª¢ â®à¨ «ì-­ ï ¬®¤  à áé¥¯¨« áì ­  4 £ à¬®­¨ª¨ (T (+)1 , T (+)2 ,T (�)1 ¨ T (�)2 ), ¯à¨ç¥¬ §  à áé¥¯«¥­¨¥ ¯¥à¨®¤  ­  ¤¢¥á®áâ ¢«ïîé¨¥, ®âáâ®ïé¨¥ ¯à¨¡«¨§¨â¥«ì­® ­  �0; 5 ç®â ¯¥à¢®­ ç «ì­®£®, ®â¢¥âáâ¢¥­­® ¢à é¥­¨¥ á¨áâ¥¬ëª®®à¤¨­ â á ¯¥à¨®¤®¬ 24 ç,   §  à áé¥¯«¥­¨¥ ¯à¨-¡«¨§¨â¥«ì­® �0; 001 ç | £à ¢¨â æ¨®­­®¥ ¯®«¥ ­¥-á¨¬¬¥âà¨ç­®© ®¡®«®çª¨ �¥¬«¨.� áâ®âë, ¢ëç¨á«¥­­ë¥ ¯® (23), § ¢¨áïâ ®â áà¥¤­¨å¯«®â­®áâ¥© â¢¥à¤®£® ï¤à  ¨ ¦¨¤ª®£® ï¤à . �¥à¨®¤ë¤«ï ¯«®â­®áâ¥© �E = 12 000 ª£/¬3 , �I = 12 960 ª£/¬3¯à¨¢¥¤¥­ë ¢ âà¥âì¥© áâà®ª¥ â ¡«¨æë,   ¯¥à¨®¤ë ¤«ï¯«®â­®áâ¥© �E = 12 000 ª£/¬3 , �I = 13 072 ª£/¬3 |¢ ç¥â¢¥àâ®©. � íâ®¬ á«ãç ¥ íª¢ â®à¨ «ì­ë© ¯¥-à¨®¤ T3 á®¢¯ ¤¥â á íªá¯¥à¨¬¥­â «ì­® ¯®«ãç¥­-­ë¬ ¢ [9] T = 4; 015 � 0; 001 ç ¢ ¯à¥¤¥« å â®ç-­®áâ¨ ¨§¬¥à¥­¨©,   ¯¥à¨®¤ë T (�)1 ¨ T (�)2 ®ª -§ë¢ îâáï ¡«¨§ª¨¬¨ ª íªá¯¥à¨¬¥­â «ì­® ¯®«ãç¥­-­ë¬ ¯® ¤ ­­ë¬ á¢¥àå¯à®¢®¤ïé¨å £à ¢¨¬¥âà®¢ [9]:3; 5820� 0; 0008 ç, 3; 7677� 0; 0006 ç. �à¥¤­¨¥ ¯¥à¨-®¤ë: (T (�)1 +T (�)2 )=2 = 3; 642793 ¨ 3; 6748�0; 0007 çå®âï ¨ ¡«¨§ª¨, ­® ­¥ á®¢¯ ¤ îâ ¢ ¯à¥¤¥« å â®ç­®áâ¨¨§¬¥à¥­¨©. �¤­ ª® áà¥¤­¨¥ ç áâ®âë ¬®£ãâ ¡ëâì á®-£« á®¢ ­ë á ¯®¬®éìî á®®â¢¥âáâ¢ãîé¥£® ¢ë¡®à  �E¨ �I . � ª ª ª â®ç­ëå ¤ ­­ëå ®¡ íâ¨å ¯ à ¬¥âà å¯®ª  ­¥â, â® ­¥«ì§ï ­  íâ®¬ ®á­®¢ ­¨¨ ®â¢¥à£ âì ¢®§-¬®¦­®áâì ¨­â¥à¯à¥â æ¨¨ ¯¥à¨®¤®¢ [9] ª ª ¯¥à¨®¤®¢á®¡áâ¢¥­­ëå ª®«¥¡ ­¨© ï¤à  �¥¬«¨.�¥à¨®¤ë á¢®¡®¤­ëå ª®«¥¡ ­¨© ¢­ãâà¥­­¥£® ï¤à  �¥¬«¨(¢ ç á å) ¤«ï ­¥ª®â®àëå §­ ç¥­¨© ¯«®â­®áâ¨ â¢¥à¤®£®ï¤à  �¥¬«¨ �I ¯à¨ �E = 12 000 ª£/¬3 ¨ â¥­§®à ¯à¨á®¥¤¨­¥­­ëå ¬ áá�I , ª£/¬3 T (+)1 T (�)1 T (+)2 T (�)2 T35,253266 3,653644 5,251942 3,653197 4,37702512 597 6,382047 4,715489 6,380558 4,714872 5,31705812 960 4,848023 3,808195 4,846950 3,807668 4,21258713 702 4,589068 3,643048 4,588062 3,642539 4,015690

�ë¢®¤ë�®¤ëâ®¦¨¬ à¥§ã«ìâ âë ¯à®¢¥¤¥­­®£® ¨áá«¥¤®-¢ ­¨ï.1. �ç¥â â¥­§®à  ¯à¨á®¥¤¨­¥­­ëå ¬ áá ¤«ï á¢®¡®¤-­ëå ª®«¥¡ ­¨© ¢­ãâà¥­­¥£® ï¤à  �¥¬«¨ ¢ ¯à®¨§¢®«ì-­®¬ ­ ¯à ¢«¥­¨¨ áª §ë¢ ¥âáï ¢ ã¢¥«¨ç¥­¨¨ ¯à¨¡«¨-§¨â¥«ì­® ­  1 ç ¯¥à¨®¤®¢ á¢®¡®¤­ëå ª®«¥¡ ­¨© ï¤à �¥¬«¨.2. �¥®à¥â¨ç¥áª¨¥ ¯¥à¨®¤ë á¢®¡®¤­ëå ª®«¥¡ ­¨©¤«ï ­¥ª®â®àëå §­ ç¥­¨© ¯«®â­®áâ¨ ï¤à  ¡«¨§ª¨ ª ¯¥-à¨®¤ ¬, ¯®«ãç¥­­ë¬ ¢ à¥§ã«ìâ â¥ ®¡à ¡®âª¨ £à ¢¨-¬¥âà¨ç¥áª¨å ­ ¡«î¤¥­¨© [9].3. �ªá¯¥à¨¬¥­â «ì­ë¥ ¯¥à¨®¤ë [9], ­¥á¬®âàï ­ á¢®î ¡«¨§®áâì ª ¢ëç¨á«¥­­ë¬ ¢ ­ áâ®ïé¥© à ¡®â¥,­¥ ¬®£ãâ ¡ëâì ®¡êïá­¥­ë á¢®¡®¤­ë¬¨ ª®«¥¡ ­¨ï¬¨¢­ãâà¥­­¥£® ï¤à  �¥¬«¨ ¢ à ¬ª å ¨á¯®«ì§ã¥¬®© ¬®-¤¥«¨. �å ¬®¦­® ¡ë«® ¡ë ¨­â¥à¯à¥â¨à®¢ âì ª ª à á-é¥¯«¥­¨¥ íª¢ â®à¨ «ì­®© ¬®¤ë á¢®¡®¤­ëå ª®«¥¡ -­¨© ¢­ãâà¥­­¥£® ï¤à  �¥¬«¨ ¢ £à ¢¨â æ¨®­­®¬ ¯®«¥­¥á¨¬¬¥âà¨ç­®© ®¡®«®çª¨ ¯à¨ ­ «¨ç¨¨ ã ¯®á«¥¤­¥©¢ 40 à § ¡®«ìè¥£® ª¢ ¤àã¯®«ì­®£® ¬®¬¥­â , ç¥¬ ¡ë-«® ¯à¨­ïâ® ¢ à ¡®â¥ [1].� ¡®â  ¢ë¯®«­¥­  ¯à¨ ¯®¤¤¥à¦ª¥ �®áá¨©áª®-£® ä®­¤  äã­¤ ¬¥­â «ì­ëå ¨áá«¥¤®¢ ­¨© (£à ­â97-05-64342).�¢â®à ¯à¨­®á¨â ¡« £®¤ à­®áâì ¤-àã ä¨§.-¬ â. ­ -ãª �.�.�ã©ª®¢®© §  ¯«®¤®â¢®à­ë¥ ¤¨áªãáá¨¨ ¨ ¯®-¬®éì ¢ à ¡®â¥.�¨â¥à âãà 1. � áë­®ª �.�. // �¥áâ­. �®áª. ã­-â . �¨§. �áâà®­. 1997.ü 4. �. 432. Busse F.H. // J. Geophys. Res. 1974. 79, No. 5. P. 753.3. �¥¤®¢ �.�. �¥å ­¨ª  á¯«®è­®© áà¥¤ë. �., 1994. �. 1.�. 374.4. �®à­ �., �®à­ �. �¯à ¢®ç­¨ª ¯® ¬ â¥¬ â¨ª¥ ¤«ï ­ ãç­ëåà ¡®â­¨ª®¢ ¨ ¨­¦¥­¥à®¢. �., 1977. �. 177.5. Lamb H. Hydrodynamics (6th ed.). N.Y., 1945. P. 125.6. Kopejkin S.M. // Manuscripta Geodetica. 1991. 16. P. 301.7. Misner C., Thorn K.S., Wheeler J. A. // Gravitation. SanFrancisco, 1973. P. 87.8. Blanchet L., Damour T. // Phil. Trans. Roy. Soc. Lond. 1986.A320. P. 370.9. Smylie D.E. // Science. 1992. 255. P. 1678.�®áâã¯¨«  ¢ p¥¤ ªæ¨î05.11.97


