
70 �¥áâ­¨ª �®áª®¢áª®£® ã­¨¢¥àá¨â¥â . �¥à¨ï 3. �¨§¨ª . �áâà®­®¬¨ï. 2001. ò4������������� 517.958 ��������� ���������� �������� �������������������� � ������� ������� � ��������������� ��������� ����� ������. �. �¥­¨á®¢, �. �. �¨­çãª(ª ä¥¤à  ª¢ ­â®¢®© â¥®à¨¨ ¨ ä¨§¨ª¨ ¢ëá®ª¨å í­¥à£¨©)E-mail: denisov@srd.sinp.msu.su� ©¤¥­® â®ç­®¥ à¥è¥­¨¥ ­¥«¨­¥©­ëå ãà ¢­¥­¨©, ®¯¨áë¢ îé¨å ¤¢¨¦¥­¨¥ ª®á¬¨ç¥áª®£® ¯¯ à â  ¯® ­¥¯«®áª®© âà ¥ªâ®à¨¨ ¯®¤ ¤¥©áâ¢¨¥¬  ¬¯¥à®¢ëå á¨« ¨ á¨« £à ¢¨â æ¨®­­®£® ¯®«ï.� ª ç¥áâ¢¥ ¤¢¨£ â¥«ï ¬ «®© âï£¨ ¤«ï ª®á¬¨ç¥á-ª¨å  ¯¯ à â®¢ ¯à¥¤«®¦¥­® ¨á¯®«ì§®¢ âì í«¥ªâà®¤¨-­ ¬¨ç¥áª®¥ ãáâà®©áâ¢® á â®ª®¢®© èâ ­£®© [1, 2]. �â®ãáâà®©áâ¢® ¯à¥¤áâ ¢«ï¥â á®¡®© ¦¥áâª¨© «¨­¥©­ë©¯à®¢®¤­¨ª á â®ª®¬, § ¬ëª ­¨¥ ª®â®à®£® ®áãé¥áâ-¢«ï¥âáï ç¥à¥§ ¨®­®áä¥àã á ¯®¬®éìî á¯¥æ¨ «ì­ëåª®­æ¥¢ëå ¯« §¬¥­­ëå ª®­â ªâ®à®¢. � à¥§ã«ìâ â¥¢§ ¨¬®¤¥©áâ¢¨ï â®ª  ¢ ¯à®¢®¤­¨ª¥ á ¤¨¯®«ì­ë¬¬ £­¨â­ë¬ ¯®«¥¬ �¥¬«¨ ¢®§­¨ª ¥â á¨«  �¬¯¥à ,á®§¤ îé ï á¨«ã âï£¨ ¤«ï ª®á¬¨ç¥áª®£®  ¯¯ à -â . �¥«¨ç¨­®© ¨ ­ ¯à ¢«¥­¨¥¬  ¬¯¥à®¢®© á¨«ë ¢íâ®¬ á«ãç ¥ «¥£ª® ã¯à ¢«ïâì, ¨§¬¥­ïï á¨«ã â®ª  ¨®à¨¥­â æ¨î ¯à®¢®¤­¨ª  ¢ ¯à®áâà ­áâ¢¥ ¯® «î¡®¬ã§ ¤ ­­®¬ã § ª®­ã.�¥ªâ®à­®¥ ãà ¢­¥­¨¥ ¤¢¨¦¥­¨ï ª®á¬¨ç¥áª®£®  ¯-¯ à â  ¢ à áá¬ âà¨¢ ¥¬®¬ á«ãç ¥ ¯à¨­¨¬ ¥â ¢¨¤M1 �R =�GM1M2RR3 + Lc [I�B]; (1)£¤¥ G | ¯®áâ®ï­­ ï âï£®â¥­¨ï, M1 | ¬ áá  ª®á¬¨-ç¥áª®£®  ¯¯ à â , M2 | ¬ áá  �¥¬«¨, L | ¤«¨­ ¯à®¢®¤­¨ª  á â®ª®¬, I | ¢¥ªâ®à â®ª  ¢ ¯à®¢®¤­¨ª¥,R | p ¤¨ãá-¢¥ªâ®p ª®á¬¨ç¥áª®£®  ¯¯ p â  ®â­®á¨-â¥«ì­® æ¥­âà  �¥¬«¨.� ª ª ª ¬ £­¨â­®¥ ¯®«¥ �¥¬«¨ á ¡®«ìè®© â®ç-­®áâìî ï¢«ï¥âáï ¤¨¯®«ì­ë¬, â® B = [3R(mR) ��R2m]=R5; £¤¥ m | ¢¥ªâ®à ¬ £­¨â­®£® ¤¨¯®«ì­®£®¬®¬¥­â .� ª ¯®ª § «¨ ®æ¥­ª¨ [2], ¯à¥¤«®¦¥­­®¥ ãáâà®©-áâ¢® ï¢«ï¥âáï ¯¥àá¯¥ªâ¨¢­ë¬ áà¥¤áâ¢®¬ ¤«ï ®áã-é¥áâ¢«¥­¨ï à §«¨ç­ëå ¬ ­¥¢à®¢ «¥£ª¨å ª®á¬¨ç¥á-ª¨å  ¯¯ à â®¢ ­  ­¨§ª¨å ®ª®«®§¥¬­ëå ®à¡¨â å.�®íâ®¬ã ¢®§­¨ª ¥â § ¤ ç  ¯®«ãç¥­¨ï ¨ ¨áá«¥¤®-¢ ­¨ï â¥å ç áâ­ëå á«ãç ¥¢, ¢ ª®â®àëå ãà ¢­¥­¨¥¤¢¨¦¥­¨ï ª®á¬¨ç¥áª®£®  ¯¯ à â  (1) ¯®¤ ¤¥©áâ¢¨¥¬á¨«ë �¬¯¥à  ¨¬¥¥â â®ç­®¥ à¥è¥­¨¥. �â¨ à¥è¥-­¨ï ¯®§¢®«ïîâ á®áâ ¢¨âì ®¡é¥¥ ¯à¥¤áâ ¢«¥­¨¥ ®å à ªâ¥à¥ ¨§¬¥­¥­¨© âà ¥ªâ®à¨¨ ¯®«¥â , ¢­®á¨¬ëå¤¥©áâ¢¨¥¬ á¨«ë �¬¯¥à . �à®¬¥ â®£®, ®­¨ ¨¬¥îâ¨ ¯à¨ª« ¤­®¥ §­ ç¥­¨¥, â ª ª ª ¯à¨ à §à ¡®âª¥¨ ®â« ¤ª¥ ¯à®£à ¬¬ ç¨á«¥­­®£® ¨­â¥£à¨à®¢ ­¨ï

ãà ¢­¥­¨© ¤¢¨¦¥­¨ï ª®á¬¨ç¥áª®£®  ¯¯ à â  ¤ îâ¢®§¬®¦­®áâì ¨áá«¥¤®¢ âì ¢®¯à®áë ãáâ®©ç¨¢®áâ¨ ¨áå®¤¨¬®áâ¨ ¢ë¡à ­­®£®  «£®à¨â¬ .� áá¬®âà¨¬ ç áâ­ë© á«ãç © ã¯à ¢«¥­¨ï â®ª®-¢®© èâ ­£®©, ª®â®àë© ¯®§¢®«ï¥â ¯®«ãç¨âì â®ç­®¥à¥è¥­¨¥ ãà ¢­¥­¨ï (1), ®¯¨áë¢ îé¥¥ ¤¢¨¦¥­¨¥ª®á¬¨ç¥áª®£®  ¯¯ à â  ¯® ­¥¯«®áª®© âà ¥ªâ®à¨¨.�«ï íâ®£® § ¯¨è¥¬ ãà ¢­¥­¨¥ (1) ¢ áä¥à¨ç¥áª®©á¨áâ¥¬¥ ª®®à¤¨­ â. �®« £ ï, çâ® ¢¥ªâ®à ¬ £­¨â­®£®¤¨¯®«ì­®£® ¬®¬¥­â  �¥¬«¨ ­ ¯à ¢«¥­ ¯à®â¨¢ ®á¨ z ,¨ ¢¢®¤ï ®¡®§­ ç¥­¨¥ k = jmjL=(M1c); ¯®«ãç¨¬�R�R _�2 �R _'2 sin2 � =�GM2R2 + kI'R3 sin �; (2)R��+ 2 _R _� �R _'2 sin � cos � = �2kI'R3 cos �;1R sin � [R2 _' sin2 �] _=� k(Ir sin � � 2I� cos �)R3 :� ®¡é¥¬ á«ãç ¥, ¯à¨ ¯à®¨§¢®«ì­®¬ § ª®­¥ ã¯à ¢-«¥­¨ï ¢¥ªâ®à®¬ â®ª  I = I('; �) , à¥è¥­¨¥ íâ®©á¨áâ¥¬ë ­¥«¨­¥©­ëå ¤¨ää¥à¥­æ¨ «ì­ëå ãà ¢­¥­¨©­¥¨§¢¥áâ­®. �¤­ ª® ¯à¨ ¢ë¡®à¥ ­¥ª®â®àëå ç áâ­ëå§ ª®­®¢ ã¯à ¢«¥­¨ï â®ª®¬ ¬®¦­® ­ ©â¨ â®ç­ë¥à¥è¥­¨ï íâ®© á¨áâ¥¬ë ãà ¢­¥­¨©.�ãáâì Ir = I� = 0: �®£¤  ¨§ ¯®á«¥¤­¥£® ãà ¢­¥­¨ïá¨áâ¥¬ë (2) á«¥¤ã¥â_'= C0R2 sin2 � ; (3)£¤¥ C0 | ¯®áâ®ï­­ ï ¨­â¥£à¨à®¢ ­¨ï.�¬­®¦ ï ãà ¢­¥­¨¥ (1) áª «ïà­® ­  ¢¥ªâ®à áª®-à®áâ¨ v , ¯®«ãç¨¬ddthv22 � GM2R i= kI'R3 [ _R sin � � 2R _� cos �]:�ë¡¨à ï I' = I0 sin3 �; ¬®¦­® ¤®¡¨âìáï â®£®, çâ®¯à ¢ ï ç áâì íâ®£® à ¢¥­áâ¢  ¡ã¤¥â ¯à¥¤áâ ¢«ïâì á®-



�¥áâ­¨ª �®áª®¢áª®£® ã­¨¢¥àá¨â¥â . �¥à¨ï 3. �¨§¨ª . �áâà®­®¬¨ï. 2001. ò4 71¡®© ¯®«­ãî ¯à®¨§¢®¤­ãî ¯® ¢à¥¬¥­¨. � à¥§ã«ìâ â¥¡ã¤¥¬ ¨¬¥âì:_R2+R2 _�2+R2 _'2 sin2 �+kI0R2 sin4 ��2GM2R = C2: (4)� íâ®¬ á«ãç ¥ ¨§ ¢â®à®£® ãà ¢­¥­¨ï á¨áâ¥¬ë (2)¯®«ãç¨¬ R4 _�2 + C20sin2 � + kI0 sin4 � = C1: (5)�®¬¡¨­¨àãï ãà ¢­¥­¨ï (3) ¨ (4), ¢ëà §¨¬ ' ¢ ¢¨¤¥äã­ªæ¨¨ ®â � :'= '0�C0 �Z�0 d�sin �qC1 sin2 � �C20 � kI0 sin6 � : (6)�â®â ¨­â¥£à « ¢ëà ¦ ¥âáï ç¥à¥§ í««¨¯â¨ç¥áª¨¥äã­ªæ¨¨.�á¯®«ì§ãï (3) ¨ (5), ãà ¢­¥­¨¥ (4) ¯à¨¢¥¤¥¬ ª¨§¢¥áâ­®© ¢ ­¥¡¥á­®© ¬¥å ­¨ª¥ [3] ä®p¬¥:_R2 + C1R2 � 2GM2R = C2:� ¯¨è¥¬ ¥£® à¥è¥­¨¥ ¢ ¯ à ¬¥âà¨ç¥áª®¬ ¢¨¤¥ ¤«ïá«ãç ï ä¨­¨â­®£® ¤¢¨¦¥­¨ï (C2 < 0) :R=R0[1� " cos �]; t = T0[�� " sin �]; (7)£¤¥ ¢¢¥¤¥­ë ®¡®§­ ç¥­¨ï "2 = 1+C1C2=(GM2)2 < 1 ,R0 = �GM2=C2; T 20 = R30=(GM2) ¨ ãá«®¢¨ï ¯à¨t = 0 ¢ë¡à ­ë ¢ ¯¥à¨æ¥­âà¥ âà ¥ªâ®à¨¨.�¥à¥å®¤ï ¢ ãà ¢­¥­¨¨ (5) ®â ¯à®¨§¢®¤­®© ¯®¢à¥¬¥­¨ ª ¯à®¨§¢®¤­®© ¯® ¯ à ¬¥âàã � ¨ ¨á¯®«ì§ãï¢ëà ¦¥­¨ï (7), ­ ©¤¥¬ á¢ï§ì ¯ à ¬¥âà  � á ã£«®¬ � :� = 2 arctg(r1 + "1� " �� tg24R20p1� "22T0 �Z�0 d� sin �qC1 sin2 ��C20 � kI0 sin6 �35):(8)�®®â­®è¥­¨ï (6){(8) ¤ îâ ãà ¢­¥­¨¥ âà ¥ªâ®à¨¨ ¨®¯à¥¤¥«ïîâ § ª®­ ¤¢¨¦¥­¨ï ª®á¬¨ç¥áª®£®  ¯¯ à â 

¯® íâ®© âà ¥ªâ®à¨¨. �ëç¨á«¥­¨¥ ªàãç¥­¨ï ªp¨¢®©{ = (R0[R00R000])=[R0R00]2; ¯à®¢¥¤¥­­®¥ á ¨á¯®«ì§®-¢ ­¨¥¬ ª®¬¯ìîâ¥p­®© á¨áâ¥¬ë Reduce, ¯®ª § «®,çâ® ¢ à áá¬ âà¨¢ ¥¬®¬ á«ãç ¥ { 6= 0: �®íâ®¬ã ­ ©-¤¥­­®¥ ­ ¬¨ â®ç­®¥ à¥è¥­¨¥ ãà ¢­¥­¨ï (1) ®¯¨áë-¢ ¥â ­¥¯«®áªãî âà ¥ªâ®à¨î ¤¢¨¦¥­¨ï ª®á¬¨ç¥áª®£® ¯¯ à â  á â®ª®¢®© èâ ­£®© ¢ £à ¢¨â æ¨®­­®¬ ¨¬ £­¨â­®¬ ¯®«ïå �¥¬«¨.�­â¥à¥á­ë¬ ç áâ­ë¬ á«ãç ¥¬ ­¥¯«®áª®£® ¤¢¨¦¥-­¨ï ª®á¬¨ç¥áª®£®  ¯¯ à â  ¯®¤ ¤¥©áâ¢¨¥¬  ¬¯¥à®-¢®© á¨«ë ¢ £à ¢¨â æ¨®­­®¬ ¯®«¥ �¥¬«¨ ï¢«ï¥âáï¤¢¨¦¥­¨¥ ¯® âà ¥ªâ®à¨¨, «¥¦ é¥© ­  ¯®¢¥àå­®áâ¨ª®­ãá  � = �0 = const; ¢¥àè¨­  ª®â®à®£® ­ å®¤¨â-áï ¢ æ¥­âà¥ �¥¬«¨. �¥©áâ¢¨â¥«ì­®, ª ª á«¥¤ã¥â¨§ ãà ¢­¥­¨© (2){(4), ¥á«¨ ¢ ­ ç «ì­ë© ¬®¬¥­â¢à¥¬¥­¨ t = 0 ¯®¬¥áâ¨âì ª®á¬¨ç¥áª¨©  ¯¯ à â ¢â®çªã á ª®®à¤¨­ â ¬¨ R = R0; � = �0; ' = '0 ¨á®®¡é¨âì ¥¬ã ­ ç «ì­ãî áª®à®áâì _R(0) = _�(0) = 0;_'(0) = C0=(R20 sin2 �0); â® ¯à¨ ¢ë¯®«­¥­¨¨ ãá«®¢¨ïkI' = C20=(2 sin3 �0) ¥£® § ª®­ ¤¢¨¦¥­¨ï ¯à¨¬¥â ¢¨¤� = �0;'= '0 + 2C0T0R20p1� "2 sin2 �0 arctg(r1 + "1� " tg �2) ;R = R(�) ¨ t = t(�) ¤ îâáï ¢ëà ¦¥­¨ï¬¨ (7),  C1 = 3C20=(2 sin2 �0):� ª®¥ ¤¢¨¦¥­¨¥ ¯à¥¤áâ ¢«ï¥â ®¯à¥¤¥«¥­­ë© ¨­-â¥à¥á, â ª ª ª á®¢¥pè ¥âáï â®«ìª® ­ ¤ ®¤­¨¬ ¯®«ã-è à¨¥¬ ¨ ª®á¬¨ç¥áª¨©  ¯¯ p â ­¥ ¯¥p¥á¥ª ¥â ¯p¨íâ®¬ ¯«®áª®áâì íª¢ â®à . � ª¨¬ ®¡à §®¬, ¤¥©áâ¢¨¥á¨«ë �¬¯¥à  ­  ª®á¬¨ç¥áª¨©  ¯¯ à â á â®ª®¢®©èâ ­£®© áãé¥áâ¢¥­­® ¨§¬¥­ï¥â ¢¨¤ ¥£® âà ¥ªâ®à¨¨¢ £à ¢¨â æ¨®­­®¬ ¯®«¥ �¥¬«¨.�¨â¥à âãà 1. �¥­¨á®¢ �.�., �¨­çãª �.�. // �¥áâ­. �®áª. ã­-â . �¨§.�áâà®­. 2000. ò4. �. 69 (Moscow University Phys. Bull.2000. No. 4. P. 85).2. �¥­¨á®¢ �.�., �¥­¨á®¢  �.�., �¨­çãª �.�. // ���. 2000.374, ò 1. �. 10.3. �¥âª¥¢¨ç �.�. �¥®à¥â¨ç¥áª ï ¬¥å ­¨ª . �.: � ãª , 1981.�®áâã¯¨«  ¢ p¥¤ ªæ¨î09.02.01


