
�¥áâ­¨ª �®áª®¢áª®£® ã­¨¢¥àá¨â¥â . �¥à¨ï 3. �¨§¨ª . �áâà®­®¬¨ï. 2000. ü4 69������������� 530.12 ������������ �������� ������������ ��������� ������� ������� �� �������� ������� �������������� � ��������� ����� ������. �. �¥­¨á®¢, �. �. �¨­çãª(ª ä¥¤à  ª¢ ­â®¢®© â¥®à¨¨ ¨ ä¨§¨ª¨ ¢ëá®ª¨å í­¥à£¨©)� ©¤¥­® â®ç­®¥ à¥è¥­¨¥ ­¥«¨­¥©­ëå ãà ¢­¥­¨©, ®¯¨áë¢ îé¨å ¤¢¨¦¥­¨¥ ª®á¬¨ç¥áª®£®  ¯¯ à â ¯®¤ ¤¥©áâ¢¨¥¬ á¨« �¬¯¥à  ¨ á¨« £à ¢¨â æ¨®­­®£® ¯®«ï ¯à¨ ç áâ­®¬ § ª®­¥ ã¯à ¢«¥­¨ï í«¥¬¥­â®¬â®ª .� ¡®âë ¯® á®§¤ ­¨î í«¥ªâà®¤¨­ ¬¨ç¥áª¨å âà®á®-¢ëå á¨áâ¥¬, ®¤­¨¬ ¨§ ­ §­ ç¥­¨© ª®â®àëå ï¢«ï¥â-áï ã¯à ¢«¥­¨¥ ®à¡¨â «ì­ë¬ ¤¢¨¦¥­¨¥¬ ª®á¬¨ç¥áª¨å ¯¯ à â®¢, ¯®«ãç îâ ¢á¥ ¡®«ìè¥¥ à §¢¨â¨¥ [1]. � -ª¨¥ á¨áâ¥¬ë ¯à¥¤áâ ¢«ïîâ á®¡®© £¨¡ª¨¥ «¨­¥©­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 ãáâà®©áâ¢. � à¥§ã«ìâ â¥ ¢§ ¨-¬®¤¥©áâ¢¨ï â®ª  ¢ ¯à®¢®¤­¨ª¥ á ¤¨¯®«ì­ë¬ ¬ £­¨â-­ë¬ ¯®«¥¬ �¥¬«¨ ¢®§­¨ª ¥â á¨«  �¬¯¥à , ª®â®p ïï¢«ï¥âáï á¨«®© âï£¨ ¤«ï ª®á¬¨ç¥áª®£®  ¯¯ à â .�¤­ ª®, ­  ­ è ¢§£«ï¤, ¤«ï ãª § ­­®© æ¥«¨ ­ ¨-¡®«¥¥ ¯¥àá¯¥ªâ¨¢­® ¨á¯®«ì§®¢ ­¨¥ ­¥ £¨¡ª¨å,   ¦¥áâ-ª¨å ¯à®¢®¤­¨ª®¢ á â®ª®¬, ­ ¯p¨¬¥p â®ª®¢®© èâ ­£¨.� íâ®¬ á«ãç ¥ ¢¥«¨ç¨­®© ¨ ­ ¯à ¢«¥­¨¥¬ á¨«ë �¬¯¥-à  «¥£ª® ã¯à ¢«ïâì, ¨§¬¥­ïï á¨«ã â®ª  ¨ ®à¨¥­â æ¨îèâ ­£¨ ¢ ¯à®áâà ­áâ¢¥ ¯® «î¡®¬ã § ¤ ­­®¬ã § ª®­ã.� ¤ ç  ® ¤¢¨¦¥­¨¨ ª®á¬¨ç¥áª®£®  ¯¯ à â  ¢ £à -¢¨â æ¨®­­®¬ ¯®«¥ �¥¬«¨ ¯®¤ ¤¥©áâ¢¨¥¬ á¨«ë �¬¯¥à çà¥§¢ëç ©­® ¨­â¥à¥á­  ¢ â¥®à¥â¨ç¥áª®¬ ¯« ­¥, â ªª ª á®®â¢¥âáâ¢ãîé¨¥ ãà ¢­¥­¨ï ¤¢¨¦¥­¨ï ­¥ ï¢«ï-îâáï « £à ­¦¥¢ë¬¨ [2]. �¡é¨¥ ¬¥â®¤ë ¨­â¥£à¨à®¢ -­¨ï, à §à ¡®â ­­ë¥ ¤«ï á¨áâ¥¬ â ª¨å ãà ¢­¥­¨© [3],®ª §ë¢ îâáï ­¥¯à¨¬¥­¨¬ë¬¨. �®íâ®¬ã ¢®§­¨ª ¥â§ ¤ ç  ¨áá«¥¤®¢ ­¨ï â¥å ç áâ­ëå á«ãç ¥¢, ¢ ª®â®àëåíâ¨ ãà ¢­¥­¨ï ¨¬¥îâ â®ç­ë¥ à¥è¥­¨ï.� áá¬®âà¨¬ ¢¥ªâ®à­®¥ ãà ¢­¥­¨¥ ¤¢¨¦¥­¨ï ª®á-¬¨ç¥áª®£®  ¯¯ 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 | ¤«¨­ â®ª®¢®© èâ ­£¨, I | ¢¥ªâ®à â®ª  ¢ èâ ­£¥, c |áª®à®áâì á¢¥â .� £­¨â­®¥ ¯®«¥ �¥¬«¨ á ¡®«ìè®© â®ç­®áâìî ï¢-«ï¥âáï ¤¨¯®«ì­ë¬, ¯®íâ®¬ã B = [3r(m r)� r2m]=r5;£¤¥ m | ¢¥ªâ®à ¬ £­¨â­®£® ¤¨¯®«ì­®£® ¬®¬¥­â .� ª ¨§¢¥áâ­® [3], § ¤ ç¨ ® ¤¢¨¦¥­¨¨ ¢ ¯®«¥ ¬ £-­¨â­®£® ¤¨¯®«ï çà¥§¢ëç ©­® á«®¦­ë. � ç áâ­®áâ¨,¤ ¦¥ « £à ­¦¥¢ë ãà ¢­¥­¨ï, ®¯¨áë¢ îé¨¥ ¤¢¨¦¥-­¨¥ § àï¦¥­­®© ç áâ¨æë ¢ ¯®«¥ ¬ £­¨â­®£® ¤¨¯®«ï,¤® á¨å ¯®à ­¥ ã¤ «®áì ¯à®¨­â¥£à¨à®¢ âì ¢ ®¡é¥¬

¢¨¤¥. �®íâ®¬ã ¨ ¢ ­ è¥© ¡®«¥¥ á«®¦­®© § ¤ ç¥ ¬ëà áá¬®âà¨¬ â®«ìª® ¯®«ïà­ë¥ ®à¡¨âë, ¢ ¯«®áª®áâ¨ª®â®àëå «¥¦¨â ¬ £­¨â­ë© ¤¨¯®«ì­ë© ¬®¬¥­â �¥¬-«¨ m:�à¥¤¯®«®¦¨¬, çâ® â®ª®¢ ï èâ ­£  ¢á¥£¤  ¯¥à¯¥­-¤¨ªã«ïà­  ¯«®áª®áâ¨ ®à¡¨âë ª®á¬¨ç¥áª®£®  ¯¯ à -â . � íâ®¬ á«ãç ¥ ¯«®áª®áâì ®à¡¨âë ­¥ ¡ã¤¥â ¢à -é âìáï ¨ ¯®¢®à®â®¬ á¨áâ¥¬ë ª®®à¤¨­ â ¥¥ ¬®¦­®á®¢¬¥áâ¨âì á ¯«®áª®áâìî XOY £¥®æ¥­âà¨ç¥áª®© á¨á-â¥¬ë ª®®à¤¨­ â ¨ ­ ¯à ¢¨âì ®áì X ¢¤®«ì ¢¥ªâ®à ¬ £­¨â­®£® ¤¨¯®«ì­®£® ¬®¬¥­â .�¬­®¦ ï ãà ¢­¥­¨ï (1) áª «ïà­® ­  ¢¥ªâ®à áª®à®-áâ¨ v; ¯®«ãç¨¬ddt�M1v22 �GM1M2r � = lmI(')cr3 (2r _' cos '� _r sin ');(2)£¤¥ ' | ¯®«ïà­ë© ã£®«, ®âáç¨âë¢ ¥¬ë© ®â ¯®«®¦¨-â¥«ì­®£® ­ ¯à ¢«¥­¨ï ®á¨ X . �à ¢­¥­¨¥ ¬®¬¥­â®¢¬®¦­® ­ ©â¨, ¥á«¨ ãà ¢­¥­¨¥ (1) ã¬­®¦¨âì ¢¥ªâ®à­®­  r : ddt�M1r2 _'�= 2lmI(')cr2 cos ': (3)�§ íâ®£® ãà ¢­¥­¨ï á«¥¤ã¥â, çâ® ¢ à áá¬ âà¨¢ ¥¬®©­ ¬¨ § ¤ ç¥ ­¨ í­¥à£¨ï ª®á¬¨ç¥áª®£®  ¯¯ à â , ­¨¥£® ¬®¬¥­â ¨¬¯ã«ìá  ­¥ á®åà ­ïîâáï. �¤­ ª® ¬ë¬®¦¥¬ ­ ©â¨ â®ç­®¥ à¥è¥­¨¥ ãà ¢­¥­¨ï (3), ¥á«¨¯®¤¡¥à¥¬ á¯®á®¡ ã¯à ¢«¥­¨ï â®ª®¬ I = I('); ¯®§¢®-«ïîé¨© ¯®«ãç¨âì ¨§ ¢ëà ¦¥­¨ï (2) ­¥ § ª®­ á®åà -­¥­¨ï,   ¯¥à¢ë© ¨­â¥£à «.�à ¢ ï ç áâì ¢ëà ¦¥­¨ï (3) ¡ã¤¥â ¯à¥¤áâ ¢«ïâìá®¡®© áã¡áâ ­æ¨ «ì­ãî ¯à®¨§¢®¤­ãî ¯® ¢à¥¬¥­¨ [3]â®«ìª® ¯à¨ I(') = I0 sin3': �®£¤  ¨§ ãà ¢­¥­¨ï (2)¡ã¤¥¬ ¨¬¥âìM1v22 � GM1M2r � lmI0cr2 sin3 '=M1E0; (4)£¤¥ E0 | ª®­áâ ­â  ¨­â¥£à¨à®¢ ­¨ï.�à ¢­¥­¨¥ ¬®¬¥­â®¢ ¢ íâ®¬ á«ãç ¥ ¤ ¥â ¥é¥ ®¤¨­¯¥à¢ë© ¨­â¥£à «:r4 _'2 = L0 + lmI0M1c sin4'; (5)



70 �¥áâ­¨ª �®áª®¢áª®£® ã­¨¢¥àá¨â¥â . �¥à¨ï 3. �¨§¨ª . �áâà®­®¬¨ï. 2000. ü 4£¤¥ L0 | ª®­áâ ­â  ¨­â¥£à¨à®¢ ­¨ï.�®¬¡¨­¨àãï ãà ¢­¥­¨ï (4) ¨ (5), ¯®«ãç¨¬_r2 + L0r2 � 2GM2r � 2E0 = 0:�âáî¤  «¥£ª® ­ ©â¨ § ª®­ ¤¢¨¦¥­¨ï ª®á¬¨ç¥áª®£® ¯¯ à â  ¢ ä®à¬¥ § ¢¨á¨¬®áâ¨ ¢à¥¬¥­¨ ¤¢¨¦¥­¨ï t®â à ¤¨ãá  r :t = t0 + rZr0 rdrp2E0r2�L0 + 2GM2r :�à ¢­¥­¨¥ âà ¥ªâ®à¨¨ ¬®¦­® ¯®«ãç¨âì, ¥á«¨ ¨§ ¢ë-à ¦¥­¨© (4) ¨ (5) ¯®áâà®¨âì  ­ «®£ ¯¥à¢®© ä®à¬ã-«ë �¨­¥. �«ï íâ®£® ¢¢¥¤¥¬ ®¡®§­ ç¥­¨ï: u = 1=r;�(') = u � GM2=L0 ¨ C0 = �G2M22=L20 � 2E0=L0 ,¯®á«¥ ç¥£® ¡ã¤¥¬ ¨¬¥âì[L0 + lmI0cM1 sin4']�02 +L0[�2+ C0] = 0; (6)£¤¥ èâà¨å ®¡®§­ ç ¥â ¯à®¨§¢®¤­ãî ¯® ':�®áª®«ìªã ª®­áâ ­âë E0 ¨ L0 ®¯à¥¤¥«ïîâáï ­ -ç «ì­ë¬¨ ãá«®¢¨ï¬¨, â® ¯®áâ®ï­­ ï C0 ï¢«ï¥âáï §­ -ª®­¥®¯à¥¤¥«¥­­®© ¢¥«¨ç¨­®©. �à¨ íâ®¬ ¢®§¬®¦­ëâà¨ à §«¨ç­ëå à¥è¥­¨ï íâ®£® ãà ¢­¥­¨ï.�à¨ C0 < 0 à¥è¥­¨¥ ¨¬¥¥â ¢¨¤1r = GM2L0 +pjC0j cos(�0� 'Z'0 d'r1+ lmI0cM1L0 sin4');£¤¥ �0 = arccos [(1=r0�GM2=L0)=pjC0j]:
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