
�¥áâ¨ª �®áª®¢áª®£® ã¨¢¥àá¨â¥â . �¥à¨ï 3. �¨§¨ª . �áâà®®¬¨ï. 1998. ü 1 49������������� 521.19 �������� ��������������� ������� ������ � U.Ma.�. �. �®«®¢ ï(����)�®«ãç¥®   «¨â¨ç¥áª®¥ à¥è¥¨¥ ¤«ï ¢ à¨ æ¨© íªáæ¥âà¨á¨â¥â  ¢¥è¥© ®à¡¨âë ¢ âà®©ëå§¢¥§¤ëå á¨áâ¥¬ å â¨¯  " Lyr. � ª ç¥áâ¢¥ ¯à¨¬¥à  à áá¬®âà¥  á¨áâ¥¬  � U.Ma.�¢¥¤¥¨¥� à ¡®â¥ [1] ¡ë«  ¯®«ãç¥  á¨áâ¥¬  ¤¨ää¥à¥æ¨ «ì-ëå ãà ¢¥¨© ¢®§¬ãé¥®£® ¤¢¨¦¥¨ï âà®©®© á¨á-â¥¬ë, ¢ £ ¬¨«ìâ®¨ ¥ ª®â®à®© ãçâ¥ë ç«¥ë âà¥âì¥£®¨ ç¥â¢¥àâ®£® ¯®àï¤ª®¢. �á¯®«ì§®¢ «áï ¬¥â®¤ ¢ à¨ æ¨¨¯à®¨§¢®«ìëå ¯®áâ®ïëå ¨ ¡ë«  ¢¢¥¤¥  ®¢ ï á¨áâ¥-¬  ª ®¨ç¥áª¨å ¯¥à¥¬¥ëå. �«¥ë ¢ëáè¨å ¯®àï¤ª®¢¬®£ãâ ¨£à âì § ¬¥âãî à®«ì ¢ á«ãç ¥ ¢®§¨ª®¢¥¨ïà¥§® á®¢. � àà¨£â® [2] ãç¨âë¢ « ¢«¨ï¨¥ ç«¥®¢¢ëáè¨å ¯®àï¤ª®¢ ç¨á«¥ë¬¨ ¬¥â®¤ ¬¨. �ª § «®áì,çâ® íâ® âà¥¡ã¥â ¡®«ìè®© § âà âë ¬ è¨®£® ¢à¥¬¥¨,¨ ¯®íâ®¬ã ¦¥« â¥«ì® à §à ¡®â âì   «¨â¨ç¥á¨© á¯®-á®¡ ãç¥â  ¢®§¬ãé¥¨©.�  áâ®ïé¥© áâ âì¥, ãç¨âë¢ ï âà¥â¨© ç«¥ ¢ £ ¬¨«ì-â®¨ ¥, ¬ë ¯®«ãç¨«¨   «¨â¨ç¥áª¨¥ ¢ëà ¦¥¨ï ¤«ï¢®§¬ãé¥¨© íªáæ¥âà¨á¨â¥â  ¢¥è¥© ®à¡¨âë. � ¯à®-¬¥¦ãâ®ç®¬ ¤¢¨¦¥¨¨ ®à¡¨â  ã¤ «¥®© â®çª¨ ¥áâì¥ª¥¯«¥à®¢áª¨© í««¨¯á á ¤¢¨¦ãé¨¬áï ã§«®¬ ¨ ¯¥à¨- áâà®¬ ¨ ¥¨§¬¥ë¬ íªáæ¥âà¨á¨â¥â®¬. �«ï ¢®§¬ã-é¥®£® ¤¢¨¦¥¨ï, ¥á«¨ ¯à¨ïâì ¢ à áç¥â âà¥â¨© ç«¥,£ ¬¨«ìâ®¨  § ¢¨á¨â ®â ¤¢ãå ã£«®¢ëå ¯¥à¥¬¥ëå g1 ¨g2 | ¯¥à¨ áâà®¢ ¢¥è¥© ¨ ¢ãâà¥¥© ®à¡¨â. � íâ®¬á«ãç ¥ íªáæ¥âà¨á¨â¥â ¢¥è¥© ®à¡¨âë ¨¬¥¥â á« ¡ë¥¯¥à¨®¤¨ç¥áª¨¥ ¢ à¨ æ¨¨. � ª ç¥áâ¢¥ ¯à¨¬¥à  ¢ë¡à  á¨áâ¥¬  � U.Ma.1. �®áâ ®¢ª  § ¤ ç¨� áá¬®âà¨¬ ¤¢¨¦¥¨¥ âà¥å ¬ â¥à¨ «ìëå â®ç¥ª á®áà ¢¨¬ë¬¨ ¬ áá ¬¨ m0, m1, m2 ¨ ®â®è¥¨¥¬ ¡®«ì-è¨å ¯®«ã®á¥© a1=a2 < 0; 1. �à¡¨âã â¥á®© ¯ àë ¡ã¤¥¬ §ë¢ âì ¢ãâà¥¥©,   ®à¡¨âã ã¤ «¥®© â®çª¨ |¢¥è¥©. �áªã«¨àãîé¨¥ ®à¡¨âë á®áâ ¢«ïîé¨å âà®©-®© á¨áâ¥¬ë ¯à¥¤¯®« £ îâáï í««¨¯â¨ç¥áª¨¬¨, ¯à¨ç¥¬¨å íªáæ¥âà¨á¨â¥âë ¨  ª«®®áâ¨ ¬®£ãâ ¡ëâì ¯à®¨§-¢®«ìë¬¨. �®§¬ãé îé ï äãªæ¨ï, ¨§ ª®â®à®© ¨áª«î-ç¥ë ª®à®âª®¯¥à¨®¤¨ç¥áª¨¥ ç«¥ë, ¨¬¥¥â ¢¨¤R = 155124L61L82 e1e2p1� e22(1� e2)3 (1 + e2)3�� � �4 + 3e21� ��1� 11q + 5q2 + 15q3� cos (g1 � g2)++35e21 (1� q) (1 + q)2 cos (3g1 � g2)++ �4 + 3e21� ��1 + 11q + 5q2 � 15q3� cos (g1 + g2)++35e21 (�1 + q)2 (1 + q) cos (3g1 + g2)i ; (1)

¢ ª®â®à®© 4 | ª®íää¨æ¨¥â, § ¢¨áïé¨© ®â ¬ áá, L1¨ L2 | í«¥¬¥âë �¥«®¥, e1 ¨ e2 | íªáæ¥âà¨á¨â¥âë¢ãâà¥¥© ¨ ¢¥è¥© ®à¡¨â, q | ª®á¨ãá ã£«  ¢§ ¨¬-®£®  ª«® , g1 ¨ g2 |  à£ã¬¥âë ¯¥à¨ áâà®¢ ®à¡¨â.� ®¨ç¥áª ï á¨áâ¥¬  ãà ¢¥¨© ¢ ¯¥à¥¬¥ëå �j ¨ �j¨¬¥¥â ¢¨¤ d�jdt = @Z@�j ; d�jdt = � @Z@�j ; (2)¤«ï j = 1; 2; 3; 4;5, £¤¥Z = " +R; (3)�1 = A1; �2 = A2; �3 = 2� W1 (g1) ;�4 = A4; �5 = A5; (4)�3 = �30 + �3 (t� t0) ; (5)�30 = 3��A1G22K�1B3; �3 = � 3��A1G22K�1 @"@A3 ;�4 =B4 + �4 (t� t0)++ (Q4�1 +Q5�2 +Q6�4 +Q7�5) 2K� �3; (6)W1 = 0Z��=2 W 01 (g1) dg1; (7)W1(g1) | äãªæ¨ï, ª®â®à ï ¢ ¯à®¬¥¦ãâ®ç®¬ ¤¢¨¦¥-¨¨ [3] ã¤®¢«¥â¢®àï¥â ãà ¢¥¨î 6-£® ¯®àï¤ª , �3 ¨�4 | ¢¥ª®¢ë¥ ç áâ¨ ã£«®¢ëå ¯¥à¥¬¥ëå g1 ¨ g2, Aj , B3¨ B4 | ¯®áâ®ïë¥ ¨â¥£à¨à®¢ ¨ï ¢ ¯à®¬¥¦ãâ®ç®¬¤¢¨¦¥¨¨.� ¬¨«ìâ®¨  á¨áâ¥¬ë Z á®áâ®¨â ¨§ ¤¢ãå á« £ ¥¬ëå" ¨ R: " á®®â¢¥âáâ¢ã¥â ¥¢®§¬ãé¥®¬ã ¤¢¨¦¥¨î ¨¥ § ¢¨á¨â ®â ã£«®¢ëå ¯¥à¥¬¥ëå, R | ¢®§¬ãé îé ïç áâì, § ¢¨áïé ï ®â ¤¢ãå ã£«®¢ëå ¯¥à¥¬¥ëå | g1 ¨ g2.�¥®¡å®¤¨¬® ¢ëà §¨âì ¢®§¬ãé îéãî äãªæ¨î ç¥à¥§®¢ë¥ ¯¥à¥¬¥ë¥ �j , �3 ¨ �4. �ëà ¦¥¨¥ äãªæ¨¨ Rç¥à¥§ �3 ï¢«ï¥âáï á«®¦®© ¯à®¡«¥¬®©, â ª ª ª ¤«ï íâ®£®ã¦® à¥è¨âì ãà ¢¥¨¥�3 = 2�W1(g1): (8)



50 �¥áâ¨ª �®áª®¢áª®£® ã¨¢¥àá¨â¥â . �¥à¨ï 3. �¨§¨ª . �áâà®®¬¨ï. 1998. ü 1�® ¬®¦® ¯®áâã¯¨âì á«¥¤ãîé¨¬ ®¡à §®¬. � ©¤¥¬¯®«ãî ¯à®¨§¢®¤ãîd�3dt = 2��@W1@A1 dA1dt + @W1@A2 dA2dt ++ @W1@A3 dA3dt + @W1@A4 dA4dt + @W1@A5 dA5dt �; (9)£¤¥dA1dt = @Z@�1 = 0; dA2dt = @Z@�2 = 0; dA5dt = @Z@�5 = 0:(10)�âáî¤  A1, A2 ¨ A5 | ¯®áâ®ïë¥.�§ ä®à¬ã« ¯à®¬¥¦ãâ®ç®£® ¤¢¨¦¥¨ï [3] ¨¬¥¥¬@W1@A3 = A1G226 � K �1;@W1@A4 = �K (Q4�1 +Q5�2 + Q6�4 + Q7�5) ; (11)£¤¥ K | ¯®«ë© í««¨¯â¨ç¥áª¨© ¨â¥£à «. �¥£ª® ¯®«ã-ç ¥¬ ãà ¢¥¨ïdA3dt = 6 �A1G22�1 � �2K @R@�3++(Q4�4 + Q5�2 + Q6�4 +Q7 �5) @R@�4 � ;dA4dt = @R@�4 : (12)�à¥®¡à §ã¥¬ ãà ¢¥¨ïd�idt = � @Z@�i : (13)@Z@�i = @Z@A1 @A1@�i + @Z@A2 @A2@�i + @Z@A3 @A3@�i ++ @Z@A4 @A4@�i + @Z@A5 @A5@�i ; (14)£¤¥@A1@�1 =1; @A2@�1 =0; @A3@�1 = @W1@A1�@W1@A3 ; @A4@�1 =0; @A5@�1 =0;@A1@�2 =0; @A2@�2 =1; @A3@�2 = @W1@A2�@W1@A3 ; @A4@�2 =0; @A5@�2 =0;@A1@�3 =0; @A2@�3 =0; @A3@�3 = �2�@W1@A3 ; @A4@�3 =0; @A5@�3 =0;@A1@�4 =0; @A2@�4 =0; @A3@�4 = @W1@A4�@W1@A3 ; @A4@�4 =1; @A5@�4 =0;@A1@�5 =0; @A2@�5 =0; @A3@�5 = @W1@A5�@W1@A3 ; @A4@�5 =0; @A5@�5 =1:(15)� áâë¥ ¯à®¨§¢®¤ë¥ ¨¬¥îâ ¢¨¤ [3]@W1@A1 = �K (Q1�1 +Q2�2 + Q3�3) ;@W1@A2 = 0;

@W1@A5 = �K  4 cG22� �1 +Q6�4 �Q7�5! : (16)�®«ãç ¥¬d�1dt = � @Z@A1 � @Z@A3 "�Q1�1 + Q2 �2 +Q3�3A1G22�1 6 �# ;d�2dt = � @Z@A2 ;d�3dt = � 6� �2A1G22K �1! @Z@A3 ;d�4dt = "Q4�1 +Q5�2 +Q6�4 + Q7�5A1G22�1 6 �# @Z@A3 � @Z@A4 ;d�5dt = 2664 4 cG22� �1 +Q6�4 � Q7�5A1G22�1 6 �3775 @Z@A3 : (17)�®á¯®«ì§®¢ ¢è¨áì â¥¬, çâ® ¯®áâ®ïë¥ Aj «¥£ª® ¬®-£ãâ ¡ëâì ¢ëà ¦¥ë ç¥à¥§ ®áªã«¨àãîé¨¥ ª¥¯«¥à®¢áª¨¥í«¥¬¥âë, ¯®«ãç¨¬ ¤¨ää¥à¥æ¨ «ì®¥ ãà ¢¥¨¥ ¤«ï¨§¬¥¥¨ï íªáæ¥âà¨á¨â¥â  ¢¥è¥© ®à¡¨âë. �¨ää¥-à¥æ¨ «ì®¥ ãà ¢¥¨¥ ¤«ï A4dA4dt = @R@�4 : (18)�®áâ®ï ï A4 ¢ëà ¦ ¥âáï ç¥à¥§ ®áªã«¨àãîé¨¥ª¥¯«¥à®¢áª¨¥ í«¥¬¥âë á«¥¤ãîé¨¬ ®¡à §®¬:A4 = L2q1� e22: (19)�®£¤  dA4dt = �L2 e2p1� e22 de2dt : (20)�¨ää¥à¥æ¨ «ì®¥ ãà ¢¥¨¥ ¤«ï e2 ¨¬¥¥â ¢¨¤de2dt = �p1� e22L2 e2 @R@�4 = � A4A22 e2 @R@�4 ; (21)£¤¥ R | ¢®§¬ãé îé ï äãªæ¨ï ¢ ®¢ëå ¯¥à¥¬¥ëå:R = 15A61 e1 e2p1� e22 4512A82 (1� e2)3 (1 + e2)3 �� ��4 + 3e21� ��1� 11q+ 5q2 + 15q3� cos (�3 � �4 + �)++35 e21 (1� q) (1 + q)2 cos (3�3 � �4 + �)++ �4 + 3 e21� ��1 + 11 q + 5 q2 � 15 q3� cos (�3 + �4 +�)++35 e21 (�1 + q)2 (1 + q) cos (3�3 + �4 +�)i : (22)�¥è ï ãà ¢¥¨¥ (21) ¬¥â®¤®¬ ¯®á«¥¤®¢ â¥«ìëå¯à¨¡«¨¦¥¨©, ¬ë ¯®«ãç¨«¨ ¯¥à¢®¥ ¯à¨¡«¨¦¥¨¥ ¤«ï¨§¬¥¥¨ï íªáæ¥âà¨á¨â¥â :
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�����¨á. 1. �§¬¥¥¨ï ¢¥«¨ç¨ë íªáæ¥âà¨á¨â¥â  �1e2  ¨â¥à¢ «¥ 27 000 «¥â (a) ¨ 270 000 «¥â (¡)�1e2 � 15A61e1 �1� e22� 4512A92 (1� e2)3 (1 + e2)3��"�35e21 (1� q) (1 + q)23�3 � �4 cos (t (�3�3 + �4) + �)���4 + 3e21� ��1�11q + 5q2+15q3��3 � �4 cos (t (��3 + �4) + �)++35e21 (�1 + q)2 (1 + q)3�3 + �4 cos (t (3�3 + �4) + �)++�4 + 3e21� ��1 + 11q + 5q2 � 15q3��3 + �4 cos (t (�3 + �4) + �)# :(23)�¤¥áì � ¥áâì ¢¥«¨ç¨ , § ¢¨áïé ï ®â  ç «ìëåãá«®¢¨©.2. �à¨«®¦¥¨¥ â¥®à¨¨ ª á¨áâ¥¬¥ � U.Ma.�à®© ï §¢¥§¤ ï á¨áâ¥¬  � U.Ma., ª®¬¯®¥âëª®â®à®© ¤¢¨¦ãâáï ¯® ª®à®âª®¯¥à¨®¤¨ç¥áª¨¬ ®à¡¨â ¬ á¯¥à¨®¤ ¬¨ ®ª®«® ¤¢ãå «¥â (¢ãâà¥ïï ®à¡¨â ) ¨ 60 «¥â(¢¥èïï ®à¡¨â ), ¯à¥¤áâ ¢«ï¥â á®¡®© ¨â¥à¥áë© ®¡ê-¥ªâ ¤«ï ¯à¨¬¥¥¨ï íâ®© â¥®à¨¨. �¨áâ¥¬   ¡«î¤ -« áì ¢ â¥ç¥¨¥ ¤¥áïâ¨«¥â¨©. �  ¨¬¥¥â ¬ ááë ®¤®£®¯®àï¤ª  á á®«¥ç®© ¬ áá®© ¨ ¤«ï ¥¥ ¨§¢¥áâë ¢á¥ª¥¯«¥à®¢áª¨¥ í«¥¬¥âë, ¥®¡å®¤¨¬ë¥ ¤«ï ¢ëç¨á«¥¨©.

���������¨á. 2. �§¬¥¥¨ï ¢¥«¨ç¨ë íªáæ¥âà¨á¨â¥â  �1e2 ¯à¨¨§¬¥¥¨¨ �3 ®â 0,645�10�5 ¤® 1�10�4 ¨ �4 ®â� 0,716�10�5 ¤® 1�10�4   ¨â¥à¢ «¥ t = 270 000 «¥â�ë«¨ ¢§ïâë á«¥¤ãîé¨¥ í«¥¬¥âë ¨§ à ¡®âë [4] ¤«ïí¯®å¨ T0 = 1900; 00:m0 = 0; 83; m1 = 0; 30; m2 = 0; 92;¢ãâà¥ïï ®à¡¨â : ¢¥èïï ®à¡¨â :a1 = 1; 56 AU a2 = 19; 46 AUe1 = 0; 56 e2 = 0; 414M1 = 118; 29o M2 = 211; 58o!1 = 146; 00o !2 = 127; 5o
1 = 326; 00o 
2 = 101; 5oi1 = 86; 3o i2 = 122; 65o�¥§ã«ìâ âë ¯à¥¤áâ ¢«¥ë £à ä¨ç¥áª¨. �  à¨á. 1¯à¥¤áâ ¢«¥ë á« ¡ë¥ ¢ à¨ æ¨¨   ¨â¥à¢ «¥ ¢à¥¬¥¨27 000 «¥â ¨ 270 000 «¥â. �¨á. 2 ¨««îáâà¨àã¥â ï¢«¥¨ï,¡«¨§ª¨¥ ª à¥§® á ¬.� ª«îç¥¨¥� à ¡®â¥ ¢ë¢¥¤¥ë ¤¨ää¥à¥æ¨ «ìë¥ ãà ¢¥¨ï¤«ï ®¯à¥¤¥«¥¨ï ¢®§¬ãé¥¨© íªáæ¥âà¨á¨â¥â , ª®£¤  ¢£ ¬¨«ìâ®¨ ¥ ãç¨âë¢ îâáï ç«¥ë âà¥âì¥£® ¯®àï¤ª ¬ «®áâ¨. � ª ç¥áâ¢¥ ¯à¨¬¥à  ¯à¨¢®¤ïâáï à áç¥âë ¤«ïâà®©®© §¢¥§¤®© á¨áâ¥¬ë � U.Ma. �®ª § ®, çâ® ¢íâ®¬ á«ãç ¥ íªáæ¥âà¨á¨â¥â ¢¥è¥© ®à¡¨âë ¬®¦¥â¨¬¥âì á« ¡ë¥ ¤®«£®¯¥à¨®¤¨ç¥áª¨¥ ¢ à¨ æ¨¨ ¨ ¬®£ãâ¢®§¨ª âì ï¢«¥¨ï, ¡«¨§ª¨¥ ª à¥§® á ¬.�¨â¥à âãà 1. �®«®¢ ï �.�. // �¥áâ. �®áª. ã{â . �¨§. �áâà®. 1997.ü 4. �. 47 (Moscow University Phys. Bull. 1997. No. 4).2. Harrington R. // Celest. Mech. 1969. 1, No. 2. P. 200.3. �®«®¢ ï �.�. �¥¯. ������ ü2363{70 �¥¯. �., 1970.4. Heintz W. // Astron. Nachr. 1967. 289. P. 269.�®áâã¯¨«  ¢ p¥¤ ªæ¨î09.12.96


