
56 �¥áâ¨ª �®áª®¢áª®£® ã¨¢¥àá¨â¥â . �¥à¨ï 3. �¨§¨ª . �áâà®®¬¨ï. 1999. ü 2������������� 550.3 �������� �������� ���� ����� � ���� ��������������������� �����C. �. � áë®ª(����)�áá«¥¤®¢ ® ¢«¨ï¨¥ ¥à ¢®¢¥á®© ®¡®«®çª¨ �¥¬«¨   ¯ à ¬¥âàë ¢à é¥¨ï ¢ãâà¥¥£® ï¤à �¥¬«¨. �®«ãç¥® ¢ëà ¦¥¨¥ ¤«ï ç áâ¨ ¢§ ¨¬®© á¨«®¢®© äãªæ¨¨ í««¨¯â¨ç¥áª®£® â¢¥à¤®£® ï¤à  ¨¥à ¢®¢¥á®© ®¡®«®çª¨, á®¤¥à¦ é¥¥ ã£«ë �©«¥à . � ááç¨â ë ¯ à ¬¥âàë ¢à é¥¨ï â¢¥à¤®£® ï¤à ¤«ï á«ãç ï, ª®£¤  ¦¨¤ª®¥ ï¤à® ®âáãâáâ¢ã¥â. �®ª § ®, çâ® íää¥ªâ  «¨ç¨ï ¥á¨¬¬¥âà¨ç®© ®¡®«®çª¨¤®«¦¥ ¡ëâì ãçâ¥ ¢ â¥®à¨ïå ¢à é¥¨ï, «¨¥©ëå ¯® á¦ â¨î. �«ï íâ®£® ãç¥â  ¬®¦® ¨á¯®«ì§®¢ âì¢ëç¨á«¥ãî ¢ à ¡®â¥ á¨«®¢ãî äãªæ¨î.�¢¥¤¥¨¥�áá«¥¤®¢ ¨ï¬ ¢®§¬®¦ëå ¤¢¨¦¥¨© ¢ãâà¥¥-£® ï¤à  �¥¬«¨ ¢ ¯®á«¥¤¥¥ ¢à¥¬ï ã¤¥«ï¥âáï ¢á¥ ¡®«ì-è¥¥ ¢¨¬ ¨¥. �à¥¤¯®« £ ¥âáï, çâ® ®¨ ¬®£ãâ ®ª §ë-¢ âì § ç¨â¥«ì®¥ ¢«¨ï¨¥   ¬®£¨¥ £¥®ä¨§¨ç¥áª¨¥¨ £¥®¤¨ ¬¨ç¥áª¨¥ ¯à®æ¥ááë. � áâ®ïé ï à ¡®â  ¯®-á¢ïé¥  ¨áá«¥¤®¢ ¨î ¢«¨ï¨ï ¥à ¢®¢¥á®© ®¡®-«®çª¨ �¥¬«¨   ¢à é¥¨¥ ¢ãâà¥¥£® ï¤à  �¥¬«¨.�®áâ ®¢ª  § ¤ ç¨�ã¤¥¬ ¨áá«¥¤®¢ âì ¢à é â¥«ì®¥ ¤¢¨¦¥¨¥ �¥¬-«¨ ¢ á«¥¤ãîé¥© ¬®¤¥«¨. �¢¥à¤®¥ ï¤à® �¥¬«¨ ¡ã-¤¥¬ áç¨â âì ®¤®à®¤ë¬ í««¨¯á®¨¤®¬ ¢à é¥¨ï á¯«®â®áâìî �1 , £¥®¬¥âà¨ç¥áª¨¬ á¦ â¨¥¬ " ¨ ¬ «®©¯®«ã®áìî b . �à ¨æã ï¤à®{¬ â¨ï  ¯¯à®ªá¨¬¨àã¥¬áä¥à®© á à ¤¨ãá®¬ a . �¥à ¢®¢¥áãî (¥£¨¤à®áâ â¨-ç¥áªãî) ç áâì á¨«®¢®© äãªæ¨¨ ®¡®«®çª¨ �¥¬«¨ ¡ã-¤¥¬ ¬®¤¥«¨à®¢ âì ¯®â¥æ¨ «®¬ ¯à®áâ®£® á«®ï, à á-¯®«®¦¥ë¬   áä¥à¨ç¥áª®© £à ¨æ¥ ï¤à®{¬ â¨ï.�à¨ ¨áá«¥¤®¢ ¨¨ ¢à é â¥«ì®£® ¤¢¨¦¥¨ï â¢¥à¤®-£® ï¤à  ¯à¥¥¡à¥¦¥¬ ¢®§¤¥©áâ¢¨¥¬   ¥£® ¦¨¤ª®£®ï¤à . �ã¤¥¬ ãç¨âë¢ âì â®«ìª® á¨«ã ¯à¨âï¦¥¨ï ¥£®®¡®«®çª®© ¨ ¯à¨«¨¢ë¥ á¨«ë. �á¥ ¢ëç¨á«¥¨ï ¡ã¤¥¬¯à®¢®¤¨âì á â®ç®áâìî ¤® ç«¥®¢, «¨¥©ëå ¯® " .� ¤ «ì¥©è¥¬ ¨§«®¦¥¨¨ ¡ã¤¥¬ ¨á¯®«ì§®¢ âì á«¥-¤ãîé¨¥ âà¨ á¨áâ¥¬ë ª®®à¤¨ â (��).�¥¢à é îé ïáï ��. �á¨ ¥¯®¤¢¨¦ë ®â®á¨â¥«ì-® ã¤ «¥ëå £ « ªâ¨ª,    ¯à ¢«¥¨¥ ®á¨ Oz á®¢¯ -¤ ¥â á  ¯à ¢«¥¨¥¬ áà¥¤¥© ã£«®¢®© áª®à®áâ¨ ¢à -é¥¨ï �¥¬«¨.�à é îé ïáï ��. �á¨ ¥¯®¤¢¨¦ë ®â®á¨â¥«ì®¬ â¨¨,    ¯à ¢«¥¨¥ ®á¨ Oz á®¢¯ ¤ ¥â á  ¯à ¢-«¥¨¥¬ ®á¨ Oz ¥¯®¤¢¨¦®© ��. �à é îé ïáï ��¬®¦¥â ¡ëâì ¯®«ãç¥  ¨§ ¥¯®¤¢¨¦®© ¯®¢®à®â®¬ ¢®-ªàã£ ®á¨ Oz   ã£®« 
t , ¥á«¨ ¢ ¬®¬¥â t = 0 ®á¨ íâ¨å�� á®¢¯ ¤ îâ.�¨áâ¥¬  £« ¢ëå ®á¥© â¥§®à  ¨¥àæ¨¨ â¢¥à¤®£®ï¤à . �á¨ ¥¯®¤¢¨¦ë ®â®á¨â¥«ì® â®ç¥ª â¢¥à¤®£®ï¤à  ¨ á®¢¯ ¤ îâ á ¥£® £« ¢ë¬¨ ®áï¬¨ ¨¥àæ¨¨,  ®áì Oz á®®â¢¥âáâ¢ã¥â ¢à é¥¨î á ¬ ªá¨¬ «ìë¬ ¬®-

¬¥â®¬ ¨¥àæ¨¨ C . � ¤ ®© á¨áâ¥¬¥ ª®®à¤¨ â â¥-§®à ¨¥àæ¨¨ ¤¨ £® «¥. �â  �� ¬®¦¥â ¡ëâì ¯®«ãç¥-  ¨§ ¥¯®¤¢¨¦®© á«¥¤ãîé¥© ¯®á«¥¤®¢ â¥«ì®áâìî¯®¢®à®â®¢. � ç «ìë© ¯®¢®à®â ¯à®¨§¢®¤¨âáï ¢®ªàã£®á¨ Oz   ã£®« ¯à¥æ¥áá¨¨ 	 ¯à®â¨¢ ç á®¢®© áâà¥«-ª¨, ¥á«¨ á¬®âà¥âì  ¢áâà¥çã  ¯à ¢«¥¨î ®á¨ Oz .� â¥¬ á«¥¤ã¥â ¯®¢®à®â   ã£®« ãâ æ¨¨ � ¯® ç á®¢®©áâà¥«ª¥ ¢®ªàã£ á¬¥é¥®© á ¯®¬®éìî ¯à¥¤ë¤ãé¥£®¯®¢®à®â  ®á¨ Ox   ã£®« 	 ¯à®â¨¢ ç á®¢®© áâà¥«-ª¨, ¥á«¨ á¬®âà¥âì  ¢áâà¥çã  ¯à ¢«¥¨î ®¢®© ®á¨Ox . �  ª®¥æ, ¯®á«¥¤¨© ¯®¢®à®â á®¢¥àè ¥âáï  ã£®« á¢®¡®¤®£® ¢à é¥¨ï � ¢®ªàã£ á¬¥é¥®© á ¯®-¬®éìî ¯à¥¤ë¤ãé¥£® ¯®¢®à®â  ®á¨ Oz ¯à®â¨¢ ç á®-¢®© áâà¥«ª¨, ¥á«¨ á¬®âà¥âì  ¢áâà¥çã  ¯à ¢«¥¨îíâ®© ®á¨ Oz . �£«ë �©«¥à  � , � , 	 ¢¢¥¤¥ë â ª ¦¥,ª ª ¢ ª¨£¥ [1, á. 81].�á¥ íâ¨ á¨áâ¥¬ë ª®®à¤¨ â ï¢«ïîâáï ¯à ¢ë¬¨, ¨¨å  ç «  á®¢¯ ¤ îâ ¬¥¦¤ã á®¡®© ¨ á æ¥âà®¬ áä¥-à¨ç¥áª®© £à ¨æë ï¤à®{¬ â¨ï.�®¡áâ¢¥ë¥ ç áâ®âë ¢à é¥¨ï¨ «ã®-á®«¥ç ï ¯à¥æ¥áá¨ï ¨ ãâ æ¨ï� íâ®© ¬®¤¥«¨ ï¤à® ¯®«®áâìî   «®£¨ç® â¢¥à-¤®© �¥¬«¥, ¤«ï ª®â®à®© á®¡áâ¢¥ë¥ ç áâ®âë ¢à é¥-¨ï ¨ «ã®-á®«¥ç ï ¯à¥æ¥áá¨ï ¨ ãâ æ¨ï ã¦¥ ¡ë-«¨ ¢ëç¨á«¥ë ¢ [1, 2]. �á¯®«ì§ãï ¬ â¥à¨ « à ¡®âë[1, á. 52, 53, 86, 87] ¨ ¯®« £ ï, çâ® ¬®¤ã«ì ã£«®¢®©áª®à®áâ¨ ¢à é¥¨ï ï¤à  � ¯à¨¡«¨§¨â¥«ì® à ¢¥ ã£-«®¢®© áª®à®áâ¨ ¢à é¥¨ï ®¡®«®çª¨ 
 , ¯®«ãç¨¬, çâ®¤«ï ï¤à  í©«¥à®¢ ¯¥à¨®¤ á®áâ ¢«ï¥â � 400 áãâ (¢ ®â-«¨ç¨¥ ®â � 300 áãâ ¤«ï �¥¬«¨),   «ã®-á®«¥ç ï¯à¥æ¥áá¨ï ï¤à  _	 � �3700 ¢ £®¤ (çâ® á®®â¢¥âáâ¢ã¥â¯¥à¨®¤ã � 36 000 «¥â).�ëã¦¤¥ë¥ ¯à¥æ¥áá¨ï ¨ ãâ æ¨ï â¢¥à¤®£® ï¤à ¢ ¯®«¥ ¥à ¢®¢¥á®© ®¡®«®çª¨ �¥¬«¨�®íää¨æ¨¥âë A11 , A10 ¨ B11 ®¯à¥¤¥«ïîâ �a |á¬¥é¥¨¥ æ¥âà  â¢¥à¤®£® ï¤à  ®â®á¨â¥«ì® æ¥â-à  ®¡®«®çª¨. �® à §ë¬ ®æ¥ª ¬ ®® á®áâ ¢«ï¥â



�¥áâ¨ª �®áª®¢áª®£® ã¨¢¥àá¨â¥â . �¥à¨ï 3. �¨§¨ª . �áâà®®¬¨ï. 1999. ü2 57®â � 1 ¬ ¤® � 1 ª¬. �®£¤  ¢«¨ï¨¥ íâ¨å ª®íää¨-æ¨¥â®¢ áª ¦¥âáï ¢ ¯®ï¢«¥¨¨ ¢ à¥è¥¨¨ ¥ª®â®-àëå äãªæ¨©, ¯à®¯®àæ¨® «ìëå ¬ «®¬ã ¯ à ¬¥âàã�a=a . �£® § ç¥¨ï § ª«îç¥ë ¢ ¯à¥¤¥« å ®â � 10�6¤® � 10�5 , çâ® ¯® ¯®àï¤ªã ¢¥«¨ç¨ë à ¢® ª¢ ¤-à âã £¥®¬¥âà¨ç¥áª®£® á¦ â¨ï �¥¬«¨. �®áª®«ìªã ¬ëáâà®¨¬ ¬®¤¥«ì, «¨¥©ãî ¯® £¥®¬¥âà¨ç¥áª®¬ã á¦ -â¨î �¥¬«¨, â® ¬®¦® ¯®«®¦¨âì ¤¨¯®«ìë© ¬®¬¥â®¡®«®çª¨ à ¢ë¬ ã«î. � à §«®¦¥¨¨  ®¬ «ì®£®¯®â¥æ¨ «  ¯® áä¥à¨ç¥áª¨¬ äãªæ¨ï¬ ¯à¥¥¡à¥¦¥¬£ à¬®¨ª ¬¨ ¢ëè¥ ¢â®à®£® ¯®àï¤ª . �®£¤  á¨«®¢ ïäãªæ¨ï  ®¬ «ì®£® ¯®â¥æ¨ «  ¢® ¢à é îé¥©áïá¨áâ¥¬¥ ª®®à¤¨ â ¨¬¥¥â ¢¨¤�E = 1a 2Xm=0�era�2 (A2m cosme�+B2m sinme�)Pmn (cos �);(1)£¤¥ (er; e�; e�) | áä¥à¨ç¥áª¨¥ ª®®à¤¨ âë â®çª¨ ¢ á¨á-â¥¬¥ ª®®à¤¨ â, ¦¥áâª® á¢ï§ ®© á ¬ â¨¥©,   A2m¨ B2m | ¯®áâ®ïë¥. � ¥¯®¤¢¨¦®© ¦¥ á¨áâ¥¬¥ª®®à¤¨ â �E ¡ã¤¥â ¨¬¥âì ¢¨¤�E = 1a 2Xm=0�bra�2 ( bA2m cosmb�+ bB2m sinmb�)Pmn (cos b�);(2)£¤¥ (br; b�; b�) | áä¥à¨ç¥áª¨¥ ª®®à¤¨ âë â®çª¨ ¢ ¥-¯®¤¢¨¦®© á¨áâ¥¬¥ ª®®à¤¨ â,   bAnm ¨ bBnm | á«¥-¤ãîé¨¥ äãªæ¨¨ ¢à¥¬¥¨:bA2m =A2m cosm
t�B2m sinm
t;bB2m =A2m sinm
t+B2m cosm
t;bA20 =A20; m= 1; 2: (3)�à¨ ¯¥à¥å®¤¥ ®â (1) ª (2) ¡ë«® ãçâ¥®, çâ® ¯à¨¢à é¥¨¨ á¨áâ¥¬ë ª®®à¤¨ â ¢®ªàã£ ®á¨ Oz ¥ ¨§¬¥-ïîâáï ¨ ¬®¤ã«ì à ¤¨ãá-¢¥ªâ®à , ¨ ª®®à¤¨ â  z ,  ¤®«£®âë ¢à é îé¥©áï ¨ ¥ ¢à é îé¥©áï á¨áâ¥¬ª®®à¤¨ â á¢ï§ ë á®®â®è¥¨¥¬ e�= b��
t .�ëç¨á«¥¨¥ á¨«®¢®© äãªæ¨¨ â¢¥à¤®£® ï¤à ¢ ¯®«¥ ¥á¨¬¬¥âà¨ç®© ®¡®«®çª¨ ¢ á¨áâ¥¬¥£« ¢ëå ®á¥© ¨¥àæ¨¨ â¢¥à¤®£® ï¤à �¨«®¢ ï äãªæ¨ï á¨áâ¥¬ë n â¥« ¢ëç¨á«ï¥âáï ¯®ä®à¬ã«¥ [3, á. 48]V = 12 nXi=1 nXj=1 Vij ;£¤¥ Vij = G R(Ti) �id�i R(Tj)(�j=rij)d� = G R(Ti) �i�id� ,�i | ¯«®â®áâì i-£® â¥« , d� | í«¥¬¥â ®¡ê¥¬ ,rij | à ááâ®ï¨¥ ¬¥¦¤ã â¥ªãé¥© â®çª®© â¥«  i ¨ â¥-ªãé¥© â®çª®© â¥«  j , �i | ã¤¥«ì ï á¨«®¢ ï äãªæ¨ïâ¥«  i .�  è¥¬ á«ãç ¥ V = (1=2)(VII+VEE+VIE+VEI) ,£¤¥ ¨¤¥ªáë E ¨ I ®â®áïâáï ª ¯à®áâ®¬ã á«®î, à á-

¯®«®¦¥®¬ã   £à ¨æ¥ ï¤à®{¬ â¨ï, ¨ ï¤àã á®®â-¢¥âáâ¢¥®.�« £ ¥¬ë¥ VII ¨ VEE ¥ ¡ã¤ãâ á®¤¥à¦ âì ã£«®¢�©«¥à  ¨ ¯®â®¬ã ¥ ¢®©¤ãâ ¢ ãà ¢¥¨ï �ã áá® .�«ï VIE ¯®«ãç¨¬VIE = �I ZVI �Ed� = �I� 2�Z0 �Z0 bZ0 �Er2 sin � d� d�++ 2�Z0 �Z0 b(1+" sin2 �)Z0 �Er2dr sin � d� d��;(4)£¤¥ r; �; � | áä¥à¨ç¥áª¨¥ ª®®à¤¨ âë â®çª¨ ¢ á¨á-â¥¬¥ £« ¢ëå ®á¥©; ¯à¨ íâ®¬ ãçâ¥®, çâ® á â®ç®áâìî¤® ç«¥®¢, ¯à®¯®àæ¨® «ìëå á¦ â¨î, ãà ¢¥¨¥ í«-«¨¯á®¨¤  ¢à é¥¨ï ¢ á¨áâ¥¬¥ £« ¢ëå ®á¥© ¨¬¥¥â ¢¨¤r = b(1+" sin2 �) . �¥à¢ë© ¨â¥£à « à ¢¥ ã«î,   ¤«ï¢ëç¨á«¥¨ï ¢â®à®£® § ¬¥â¨¬, çâ®�E(b+ h; �; �) = �E(b; �; �)+ h@�E@r ���b;�;� +O(h2):�®¤áâ ¢¨¬ íâ® ¢ëà ¦¥¨¥ ¢® ¢â®à®© ç«¥ ä®à¬ã-«ë (4) ¨ ¯à®¨§¢¥¤¥¬ § ¬¥ã ¯¥à¥¬¥ëå: r = b + h .�à®¨â¥£à¨à®¢ ¢ ¯® h ¯®«ãç¨¢è¨©áï ¢ à¥§ã«ìâ â¥â ª®© ¯®¤áâ ®¢ª¨ ¨â¥£à «, ¯®«ãç¨¬VIE = �Ib4" 2�Z0 �Z0 d� d� sin3 �@�E@r ���b;�;� +O("2); (5)£¤¥@�E@r ���b;�;�=2ba3  3 bA22� bA202 !bn2x� 3 bA22+ bA202 !bn2y++ bA20bn2z + 3 bA21bnxbnz + 3 bB21bnybnz + 6 bB22bnxbny!;(6)bni | ª®¬¯®¥âë ¥¤¨¨ç®£® ¢¥ªâ®à  ¢ ¥¢à é î-é¥©áï á¨áâ¥¬¥ ª®®à¤¨ â: bni = (cosb� sin b�; sinb� sin b�;cos b�) . �®á«¥¤¥¥ ¢ëà ¦¥¨¥ ¯®«ãç¥® ¤¨ää¥à¥æ¨-à®¢ ¨¥¬ ¯® r ä®à¬ã«ë (2) á ãç¥â®¬ ¨¢ à¨ â®áâ¨¬®¤ã«ï à ¤¨ãá-¢¥ªâ®à  â®çª¨ ®â®á¨â¥«ì® ¢à é¥-¨©. �® çâ®¡ë ¨¬ ¢®á¯®«ì§®¢ âìáï, ¥®¡å®¤¨¬® ¢ë-à §¨âì ª®¬¯®¥âë ¥¤¨¨ç®£® à ¤¨ãá-¢¥ªâ®à  ¥-¢à é îé¥©áï á¨áâ¥¬ë ª®®à¤¨ â bnk ç¥à¥§ ª®¬¯®-¥âë ¥¤¨¨ç®£® à ¤¨ãá-¢¥ªâ®à  á¨áâ¥¬ë £« ¢ëå®á¥© ï¤à  nk . �á«¨ ã£«ë �©«¥à  � , � ¨ � ¢¢¥áâ¨â ª, ª ª íâ® á¤¥« ® ¢ ª¨£¥ [1, á. 81], â® á¢ï§ì bnk¨ nk ¡ã¤¥â ¨¬¥âì ¢¨¤bnk = 3Xi=1 RTkini; (7)



58 �¥áâ¨ª �®áª®¢áª®£® ã¨¢¥àá¨â¥â . �¥à¨ï 3. �¨§¨ª . �áâà®®¬¨ï. 1999. ü 2RTki =0B@ cos� cos	� sin � sin	 cos� � sin � sin	� sin	 cos� cos� � sin� sin	cos� sin	+ sin� cos	 cos� � sin� sin	+ cos� cos	 cos� sin� cos	� sin� sin� � cos� sin� cos� 1CA :�®¤áâ ¢¨¬ ¯®á«¥¤¥¥ ¢ëà ¦¥¨¥ ¢ ä®à¬ã«ã (6),ª®â®àãî ¯®á«¥ íâ®£® ¯®¤áâ ¢¨¬ ¢ ¨â¥£à « (5) ¨ ¯à®-¨â¥£à¨àã¥¬. �ëç¨á«¥¨¥ ¯à¨¢®¤¨â ª à¥§ã«ìâ âã:VIE = �2C"a3 Qzz ;Qzz = 3 bA22� bA202 ! sin2	 sin2��� 3 bA22+ bA202 ! sin2�cos2	+ bA20 cos2��� 3 bA21 sin� cos� sin	+ 3 bB21 cos� sin� cos	�� 6 bB22 sin2� sin	 cos	:� ¯®á«¥¤¥© ä®à¬ã«¥ â ª ¦¥, ª ª ¨ à ¥¥, ®¯ãé¥ç«¥, ª®â®àë© ¥ § ¢¨á¨â ®â ã£«®¢ �©«¥à .�¥¯¥àì ¯à¨áâã¯¨¬ ª ¢ëç¨á«¥¨î VEI . �á«¨ ¯à®á-â®© á«®© ¨¬¥¥â ¯«®â®áâì�E = 1Xn=0 nXm=0(anm cos(m�) + bnm sin(m�))Pmn (cos �)¨ á®§¤ ¥â á¨«®¢ãî äãªæ¨î�E = 1a 1Xn=0 nXm=0�bra�n �� ( bAnm cos(mb�) + bBnm sin(mb�))Pmn (cos b�);â®, á®£« á® [3, á. 260], ¨¬¥¥â ¬¥áâ® á®®â®è¥¨¥bAnm = 4�a2G2n+ 1anm;£¤¥ G | £à ¢¨â æ¨® ï ¯®áâ®ï ï. �âáî¤  áà §ã¦¥ á«¥¤ã¥â, çâ® ¢  è¥¬ á«ãç ¥�E = 54�Ga2 2Xm=0( bA2m cosmb�+ bB2m sinmb�)Pmn (cos b�):�¥¯¥àì ¥®¡å®¤¨¬® ¢ëç¨á«¨âì ¯®â¥æ¨ « ï¤à   áä¥à¨ç¥áª®© £à ¨æ¥ à ¤¨ãá  a . � áâì ï¤à , ¯à¥¤-áâ ¢«ïîé ï á®¡®© áä¥àã à ¤¨ãá  b , ¥ ¢«¨ï¥â   ¢à -é¥¨¥. �«®â®áâì ®áâ ¢è¥©áï ç áâ¨ ¬®¦® ¢ á®¡-áâ¢¥®© á¨áâ¥¬¥ ª®®à¤¨ â ï¤à  c â®ç®áâìî ¤® "¯à¥¤áâ ¢¨âì ¢ ¢¨¤¥� = b�I" sin2 ��(r� b) == 2b�I"3 (P0(cos �)� P2(cos �))�(r� b):

� áá¬®âà¨¬ ¢ëà ¦¥¨¥ 1=jR � rj , £¤¥ R | à -¤¨ãá-¢¥ªâ®à â®çª¨ £à ¨æë ï¤à®{¬ â¨ï, ¢ ª®â®à®©¢ëç¨á«ï¥âáï ¯®«¥ á ¬®¤ã«¥¬ a ,   r | à ¤¨ãá-¢¥ªâ®àâ¥ªãé¥© â®çª¨ ï¤à  á ¬®¤ã«¥¬ b . � §« £ ï 1=jR� rj¢ àï¤ ¯® ¯®«¨®¬ ¬ �¥¦ ¤à  á ¯®¬®éìî ¨§¢¥áâ-®© ä®à¬ã«ë ¨§ à ¡®âë [3, á. 213],   § â¥¬ ¨á-¯®«ì§ãï ä®à¬ã«ã á«®¦¥¨ï ¤«ï ¯®«¨®¬®¢ �¥¦ ¤-à  [3, á. 208] ¨ ¯®¤áâ ¢«ïï à¥§ã«ìâ â ¢ ¢ëà ¦¥¨¥�I = RI (�=jR� rj)d� , ¢ëç¨á«¨¬ �I . � «¥¥, ¢ëà ¦ ï¯«®â®áâì ¯à®áâ®£® á«®ï ç¥à¥§ ª®®à¤¨ âë á®¡áâ¢¥-®© á¨áâ¥¬ë ï¤à  á ¯®¬®éìî (7) ¨ ¯®¤áâ ¢«ïï à¥§ã«ì-â âë ¢ ä®à¬ã«ã ¤«ï VEI ,  ©¤¥¬: VEI = (C"=a3)Qzz .�ëç¨á«ïï áã¬¬ àãî á¨«®¢ãî äãªæ¨î ¨ ãç¨âë¢ ï,çâ® ®  à ¢  ¯®â¥æ¨ «ì®© í¥à£¨¨ á ®¡à âë¬§ ª®¬, ¤«ï ¯®â¥æ¨ «ì®© í¥à£¨¨ U , ¢å®¤ïé¥© ¢ãà ¢¥¨ï �ã áá® , ¯®«ãç¨¬U = C"2a3 �3 bA22 � bA202 � sin2	 sin2��� �3 bA22+ bA202 � sin2�cos2	+ bA20 cos2��� 3 bA21 sin� cos� sin	+ 3 bB21 cos� sin� cos	�� 6 bB22 sin2� sin	 cos	!:(8)�¥¯¥àì ¬ë ¬®¦¥¬ ¨á¯®«ì§®¢ âì ãà ¢¥¨ï �ã á-á®  ¤«ï ¢ëã¦¤¥ëå ¯à¥æ¥áá¨¨ ¨ ãâ æ¨¨ [1, á. 83]:_� = 1C� sin� @U@	 ; _	 = � 1C� sin� @U@� ;£¤¥ � |¬®¤ã«ì ã£«®¢®© áª®à®áâ¨ ¢à é¥¨ï â¢¥à¤®£®ï¤à  ®â®á¨â¥«ì® ¥¯®¤¢¨¦®© á¨áâ¥¬ë ª®®à¤¨ â.�®á«¥ ¢ëç¨á«¥¨ï ¯à ¢ëå ç áâ¥© íâ¨å ä®à¬ã« ¯®«ã-ç¨¬ á«¥¤ãîéãî á¨áâ¥¬ã ãà ¢¥¨©:_� =� 3"2�a3n( bA21 cos	+ bB21 sin	) cos��� 2( bA22 sin 2	� bB22 cos 2	) sin�o;_	 = 3"2�a3n bA20 cos�+( bA21 sin	� bB21 cos	)cos 2�sin� ++ 2( bA22 sin 2	+ bB22 cos 2	)o:� ª ª ª ¯à®¢®¤¨¬ë¥ ¢ëç¨á«¥¨ï ãç¨âë¢ îâ ç«¥ë¯¥à¢®£® ¯®àï¤ª  ¯® " , â® ¡ã¤¥¬ ¨áª âì à¥è¥¨¥ íâ¨åãà ¢¥¨© ¢ ¢¨¤¥ àï¤®¢ ¯® áâ¥¯¥ï¬ " ,   § â¥¬ ®â¡à®-á¨¬ ç«¥ë ¢ëè¥ ¯¥à¢®£® ¯®àï¤ª  ¯® " . �®£¤  ¯®«ã-



�¥áâ¨ª �®áª®¢áª®£® ã¨¢¥àá¨â¥â . �¥à¨ï 3. �¨§¨ª . �áâà®®¬¨ï. 1999. ü2 59ç¨¬ à¥è¥¨¥, ¨á¯®«ì§ãï ®¯à¥¤¥«¥¨¥ ª®íää¨æ¨¥â®¢bAnm ¨ bBnm ¨ âà¨£®®¬¥âà¨ç¥áª¨¥ â®¦¤¥áâ¢ , ¢ ¢¨¤¥�(t) = �0��A1 cos�0� sin(
t�	0 +'1)� sin('1�	0)���A2 sin�0� sin(2
t� 2	0 � '2) + sin(2	0+'2)�;	(t) = 	0+A0 cos�0t++A1 cos 2�0sin�0 � cos(
t�	0 + '1)� cos('1�	0)�++A2 sin�0� sin(2
t+ 2	0 � '2) + sin('2� 2	0)�;(9)£¤¥ Ai = 3"2
�a3qA22i +B22i; A0 = 3"2�a3A20;'1 = arctg�B21A21� ; '2 = arctg�A22B22� ;a 	(0) = 	0 , �(0) = �0 |  ç «ìë¥ ãá«®¢¨ï.� «¨§ ¯®«ãç¥®£® à¥è¥¨ï�à ¢¥¨ï (9) ¯®ª §ë¢ îâ, çâ® ã£«®¢ ï ª®®à-¤¨ â  � ®áæ¨««¨àã¥â ¢¡«¨§¨ áà¥¤¥£® § ç¥¨ïá  ¬¯«¨âã¤ ¬¨ A1 cos�0 , A2 sin�0 ¨ ç áâ®â ¬¨
 ¨ 2
 á®®â¢¥âáâ¢¥®. �§¬¥¥¨¥ ¦¥ ã£«®¢®©ª®®à¤¨ âë 	 áª« ¤ë¢ ¥âáï ¨§ £ à¬®¨ª c  ¬-¯«¨âã¤ ¬¨ A1 cos 2�0= sin�0 , A2 sin�0 ¨ ç áâ®-

â ¬¨ 
 , 2
 á®®â¢¥âáâ¢¥®. �§¬¥¥¨¥ ¢¥ª®¢®-£® ç«¥  ¯à®¯®àæ¨® «ì® ¢à¥¬¥¨. �â® ¯à¨¢®-¤¨â ª ¢à é¥¨î «¨¨¨ ã§«®¢ ¢ íª¢ â®à¨ «ì®©¯«®áª®áâ¨ á ¯¥à¨®¤®¬ T = 4��a3=(3A20 cos�0") .�«ï ®æ¥ª¨ ¯¥à¨®¤  ¯®«®¦¨¬ � = 
 ¨ 	0 = 0 ,�0 = 11� . � ª®íää¨æ¨¥âë, á®£« á® ¬®¤¥«¨ 3¨§ [4], ¯®«®¦¨¬ à ¢ë¬¨ A22 = 4;116087269 � 109 ,A21 = �2;424881732 � 109 , A20 = �3;312125693 � 109 ,B21 = �2;151205533 � 109 , B22 = �1;712842689 � 109 .�®£¤  ¤«ï ¯¥à¨®¤  ¢à é¥¨ï «¨¨¨ ã§«®¢ ¯®«ã-ç¨¬ § ç¥¨¥ T = 14228;74 áãâ � 39 «¥â,   ¤«ï ¬¯«¨âã¤: A1 cos 2�0= sin�0 � 6900 , A1cos�0 � 1400 ,A2 sin�0 � 400 .� § ª«îç¥¨¥ ¢ëà ¦ î ¡« £®¤ à®áâì  ãç®¬ãàãª®¢®¤¨â¥«î ¤-àã ä¨§.-¬ â.  ãª �.�. �ã©ª®¢®© § ¯«®¤®â¢®àë¥ ¤¨áªãáá¨¨ ¨ ¯®¬®éì ¢ à ¡®â¥.� ¡®â  ¢ë¯®«¥  ¯à¨ ¯®¤¤¥à¦ª¥ �®áá¨©áª®-£® ä®¤  äã¤ ¬¥â «ìëå ¨áá«¥¤®¢ ¨© (£à âë97-05-64342 ¨ 96-05-65015) ¨ ¯à®£à ¬¬ë "�¨¢¥àá¨-â¥âë �®áá¨¨" (£à â 2-5547).�¨â¥à âãà 1. �®à¨æ �., �î««¥à �. �à é¥¨¥ �¥¬«¨: â¥®à¨ï ¨  ¡«î-¤¥¨ï. �¨¥¢, 1992.2. �¥«ìå¨®à �. �¥¬ë¥ ¯à¨«¨¢ë. �., 1968. �. 382{383.3. �ã¡®è¨ �.�. �¥®à¨ï ¯à¨âï¦¥¨ï. �., 1961.4. �ã©ª®¢  �.�., � § àï �.�., � áë®ª �.�. // �¥áâ. �®áª.ã-â . �¨§. �áâà®. 1997. ü2. �. 40 (Moscow UniversityPhys. Bull. 1997. No. 2. P. 53). �®áâã¯¨«  ¢ p¥¤ ªæ¨î20.03.98


