
�¥áâ­¨ª �®áª®¢áª®£® ã­¨¢¥àá¨â¥â . �¥à¨ï 3. �¨§¨ª , �áâà®­®¬¨ï. 1997. ü 4 47������������� 521.19���������� ������ �������� � �������� ������ ���� ����. �. �®«®¢ ï(����)�®«ãç¥­  ª ­®­¨ç¥áª ï á¨áâ¥¬  ¤¨ää¥à¥­æ¨ «ì­ëå ãà ¢­¥­¨© ¢®§¬ãé¥­­®£® ¤¢¨¦¥­¨ï §¢¥§¤­®©§ ¤ ç¨ âà¥å â¥«. � §à ¡®â ­  ­ «¨â¨ç¥áª¨© ¬¥â®¤ à¥è¥­¨ï á ãç¥â®¬ ç«¥­®¢ âà¥âì¥£® ¨ ç¥â¢¥àâ®£®¯®àï¤ª®¢ ¢ £ ¬¨«ìâ®­¨ ­¥ § ¤ ç¨. � ª ç¥áâ¢¥ ­®¢ëå ¯¥à¥¬¥­­ëå ¢¢¥¤¥­ë ¢¥ª®¢ë¥ ç áâ¨ ã£«®¢ëå¯¥à¥¬¥­­ëå g1 ¨ g2, ¢å®¤ïé¨å ¯®¤ §­ ª ª®á¨­ãá .1. �¢¥¤¥­¨¥�®¤ §¢¥§¤­®© § ¤ ç¥© ¬ë ¯®­¨¬ ¥¬ ç áâ­ë© á«ãç ©­¥®£à ­¨ç¥­­®© § ¤ ç¨ âà¥å â¥«, ¢ ª®â®à®© ¬ ááë ¬ -â¥à¨ «ì­ëå â®ç¥ª ®¤­®£® ¯®àï¤ª ,   à ááâ®ï­¨ï ¬¥¦¤ã¤¢ã¬ï ¨§ ­¨å ¬­®£® ¬¥­ìè¥, ç¥¬ à ááâ®ï­¨¥ ®â ª ¦¤®©¨§ ­¨å ¤® âà¥âì¥©. �¡®§­ ç¨¬ ¬ ááë â®ç¥ª ç¥à¥§ m0,m1 ¨ m2. �«ï ®¯à¥¤¥«¥­­®áâ¨ ¯®« £ ¥¬, çâ® m0 > m1.�â­®è¥­¨ï ¡®«ìè¨å ¯®«ã®á¥© a1/a2 áç¨â ¥¬ ¬ «ë¬¯ à ¬¥âà®¬ (< 0; 1). � ¬¨«ìâ®­¨ ­ ­¥®£à ­¨ç¥­­®©§ ¤ ç¨ âà¥å â¥«, à §«®¦¥­­ë© ¢ àï¤ ¯® ¯®«¨­®¬ ¬�¥¦ ­¤à , ¨¬¥¥â ¢¨¤F = 
12L21 + 
22L22++
3L41L62 � r1a1�2�a2r2�3�32 cos2�� 12�+ R; (1)£¤¥ ç¥à¥§ R ®¡®§­ ç¥­ë ç«¥­ë, ®¯à¥¤¥«ïîé¨¥ ¢®§¬ãé¥-­¨ï: R = F3 + F4 ; (2)£¤¥ F3 = 
4L61L82 � r1a1�3�a2r2�4�52 cos3� � 32 cos�� ; (3)F4 = 
5 L81L102 � r1a1�4�a2r2�5 ���358 cos4�� 308 cos2� + 38� : (4)�®íää¨æ¨¥­âë ¨¬¥îâ ¢¨¤�1 = k m0m1pm0 +m1 ; �2 = k m2 (m0 +m1)pm0 +m1 +m2 ;
1 = �41�1 ; 
2 = �42�2 ; 
3 = k2�1�2 �62�41 ;
4 = k2�1m2 (m0 �m1)m0 +m1 �82�61 ;
5 = k2�1 m30 +m31(m0 +m1)4 �102�81 ; (5)

�1 = m0m1m0 +m1 ; �2 = (m0 +m1)m2m0 +m1 +m2 ; (6)cos � = � cosu1 cosu2 � q sinu1 sinu2 ; (7)uj= vj + wj, £¤¥ vj | ¨áâ¨­­ë¥  ­®¬ «¨¨, wj | à£ã¬¥­âë ¯¥à¨ áâà®¢ ®à¡¨â, Lj | í«¥¬¥­âë �¥«®­¥,Lj = �j paj (j = 1; 2). �à®¬¥¦ãâ®ç­®¬ã ¤¢¨¦¥­¨îá®®â¢¥âáâ¢ãîâ ¯¥à¢ë¥ âà¨ ç«¥­  íâ®£® à §«®¦¥­¨ï.�¥è¥­¨¥, á®®â¢¥âáâ¢ãîé¥¥ â ª®¬ã £ ¬¨«ìâ®­¨ ­ã, ¯®-«ãç¥­® ¢ £¨¯¥àí««¨¯â¨ç¥áª¨å ¨­â¥£à « å [1]. �áâ «ì­ë¥ç«¥­ë ¯à¥¤áâ ¢«ïîâ á®¡®© ¢®§¬ãé¥­¨ï. �£à ­¨ç¨¬áïç«¥­ ¬¨ âà¥âì¥£® ¨ ç¥â¢¥àâ®£® ¯®àï¤ª®¢. �á¥ ®áâ «ì­ë¥¡ã¤ãâ ¬­®£® ¬¥­ìè¥.�®á«¥ ¤¢ãªà â­®£® ¯à¨«®¦¥­¨ï ¬¥â®¤  �¥©¯¥«ï £ -¬¨«ìâ®­¨ ­ ¯à®¬¥¦ãâ®ç­®£® ¤¢¨¦¥­¨ï ¡ã¤¥â § ¢¨á¥âì®â ®¤­®© ã£«®¢®© ¯¥à¥¬¥­­®© g1 |  à£ã¬¥­â  ¯¥-à¨ áâà  ¢­ãâà¥­­¥© ®à¡¨âë. �á«¨ ¯à¨­ïâì ¢ à áç¥âá«¥¤ãîé¨¥ ¤¢  ç«¥­ , ¯à ¢ë¥ ç áâ¨ ¤¨ää¥à¥­æ¨ «ì­ëåãà ¢­¥­¨© ¡ã¤ãâ § ¢¨á¥âì ®â ã£«®¢ëå ¯¥à¥¬¥­­ëå g1¨ g2.� ­¥ª®â®àëå §¢¥§¤­ëå á¨áâ¥¬ å ¬®£ãâ ¢®§­¨ª­ãâìï¢«¥­¨ï, ¡«¨§ª¨¥ ª à¥§®­ ­á ¬, ®á®¡¥­­® ª®£¤  ®â­®-è¥­¨ï áà¥¤­¥áãâ®ç­ëå ¤¢¨¦¥­¨© ¡«¨§ª¨ ª 1, 1/2 ¨ 1/3.�à®¬¥¦ãâ®ç­®¥ ¤¢¨¦¥­¨¥ ¡ã¤¥â ¯®¤¢¥à¦¥­® ¡®«ìè¨¬¤®«£®¯¥à¨®¤¨ç¥áª¨¬ ¢®§¬ãé¥­¨ï¬. �®£¤  ®âª«®­¥­¨¥¨áâ¨­­®£® ¤¢¨¦¥­¨ï âà®©­®© §¢¥§¤­®© á¨áâ¥¬ë ®â ¯à®-¬¥¦ãâ®ç­®£® ¡ã¤¥â §­ ç¨â¥«ì­®.�®ç­®¥ ¨­â¥£à¨à®¢ ­¨¥ á¨áâ¥¬ë ¤¨ää¥à¥­æ¨ «ì­ëåãà ¢­¥­¨© ¢®§¬ãé¥­­®£® ¤¢¨¦¥­¨ï ®ª §ë¢ ¥âáï ­¥¢®§-¬®¦­ë¬. �®¦­® ¢®á¯®«ì§®¢ âìáï  á¨¬¯â®â¨ç¥áª¨¬¨¬¥â®¤ ¬¨. �®«ãç¨¬ ¤®«£®¯¥à¨®¤¨ç¥áª¨¥ ¢®§¬ãé¥­¨ï,¥á«¨ ç«¥­ë F3 ¨ F4 ¢ £ ¬¨«ìâ®­¨ ­¥ § ¬¥­¨¬ ¨å®áà¥¤­¥­­ë¬ §­ ç¥­¨¥¬, ¯à¨ íâ®¬ à ¤¨ãá-¢¥ªâ®àë ¨¨áâ¨­­ë¥  ­®¬ «¨¨ ¢®§¬ãé ¥¬ëå â®ç¥ª ¡ã¤¥¬ áç¨â âì¢ëà ¦¥­­ë¬¨ ç¥à¥§ íªáæ¥­âà¨ç¥áª¨¥  ­®¬ «¨¨ ¯® ä®à-¬ã« ¬ ­¥¢®§¬ãé¥­­®£® ¤¢¨¦¥­¨ï.�«ï  ­ «¨â¨ç¥áª¨å ¯à¥®¡à §®¢ ­¨© ¬ë ¨á¯®«ì§®¢ -«¨ ª®¬¯ìîâ¥à­ãî ¯à®£à ¬¬ã ­  IBM RISC System/6000.�ë ¯®«ãç¨«¨ [2] ¤¢ãªà â­® ®áà¥¤­¥­­ë¥ ¢ëà ¦¥-­¨ï:



48 �¥áâ­¨ª �®áª®¢áª®£® ã­¨¢¥àá¨â¥â . �¥à¨ï 3. �¨§¨ª , �áâà®­®¬¨ï. 1997. ü 4F3 = 12� 2�Z0 F3 dl2 = 12� 2�Z0 F3 (1� e2 cosE2) dE2 == 15512 
4 L61L82 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 ; (8)F4 = 12� 2�Z0 F4 dl2 = 12� 2�Z0 F4 (1� e2 cosE2) dE2 == 98192 
5 L81L102 p1� e22(�1 + e2)4 (1 + e2)4 �� [�8 + 40e21 + 15e41� �2 + 3e22� �3� 30q2 + 35q4�++ 140e21 �2 + e21� �2 + 3e22� ��1 + 8q2 � 7q4� cos 2g1 ++ 735e41 �2 + 3e22� ��1 + q2�2 cos 4g1 ++ 735e14e22 (1� q) (1 + q)3 cos (4g1 � 2g2) ++ 140e21 �2 + e21� e22 �� (1 + q)2 �1� 7q + 7q2� cos (2g1 � 2g2) ++ 10 �8 + 40e21 + 15e41� e22 ��1 + 8q2 � 7q4� cos 2g2 ++ 140e21 �2 + e21� e22 �� (�1 + q)2 �1 + 7q + 7q2� cos (2g1 + 2g2) ++ 735e41e22 (1� q)3 (1 + q) cos (4g1 + 2g2)] : (9)� ª ¢¨¤­® ¨§ ä®à¬ã«, ª®¬¡¨­ æ¨¨ ã£«®¢ëå í«¥¬¥­-â®¢ g1 ¨ g2 ¢ ç«¥­ å âà¥âì¥£® ¨ ç¥â¢¥àâ®£® ¯®àï¤ª®¢¬®£ãâ ¢ë§¢ âì ï¢«¥­¨ï, ¡«¨§ª¨¥ ª à¥§®­ ­á ¬ 1:1, 2:1¨ 3:1.2. �à¨«®¦¥­¨¥ ¬¥â®¤  ¢ à¨ æ¨¨ ¯à®¨§¢®«ì­ëå¯®áâ®ï­­ëå� áá¬ âà¨¢ ï à¥è¥­¨¥ § ¤ ç¨ á ã¯à®é¥­­ë¬ £ -¬¨«ìâ®­¨ ­®¬ ª ª ­¥¢®§¬ãé¥­­®¥, ¯à¨¬¥­¨¬ ª ­¥¬ã¬¥â®¤ ¢ à¨ æ¨¨ ¯à®¨§¢®«ì­ëå ¯®áâ®ï­­ëå. � à¥§ã«ì-â â¥ ¯®«ãç¨¬ ­®¢ãî ª ­®­¨ç¥áªãî á¨áâ¥¬ã ¤¨ää¥à¥­-æ¨ «ì­ëå ãà ¢­¥­¨©, ¨áª®¬ë¬¨ äã­ªæ¨ï¬¨ ª®â®à®©ï¢«ïîâáï ¢¥«¨ç¨­ë, á«ã¦¨¢è¨¥ ¯®áâ®ï­­ë¬¨ ¨­â¥£-à¨à®¢ ­¨ï ã¯à®é¥­­®© á¨áâ¥¬ë, à¥è¥­­®© ¬¥â®¤®¬� ¬¨«ìâ®­ {�ª®¡¨.

�¡é¥¥ à¥è¥­¨¥ ¤¨ää¥à¥­æ¨ «ì­ëå ãà ¢­¥­¨© ¯à®-¬¥¦ãâ®ç­®£® ¤¢¨¦¥­¨ï § ¢¨á¨â ®â 10 ¯à®¨§¢®«ì­ëå¯®áâ®ï­­ëå Ai ¨ Bi (i = 1; 2; 3; 4; 5). � ª ª ª íâ¨¯®áâ®ï­­ë¥ ¢®§­¨ª îâ ¢ ¯à®æ¥áá¥ ¨­â¥£à¨à®¢ ­¨ï á¨á-â¥¬ë ¤¨ää¥à¥­æ¨ «ì­ëå ãà ¢­¥­¨© ¯à®¬¥¦ãâ®ç­®£®¤¢¨¦¥­¨ï ¯® á¯®á®¡ã � ¬¨«ìâ®­ {�ª®¡¨, â® ¬¥â®¤¢ à¨ æ¨¨ ¯à®¨§¢®«ì­ëå ¯®áâ®ï­­ëå ®áãé¥áâ¢«ï¥âáï ¢á®®â¢¥âáâ¢¨¨ á ®¡é¥© â¥®à¨¥© [3]  ¢â®¬ â¨ç¥áª¨. �ë¨¬¥¥¬ dAidt = @R@Bi ; dBidt = � @R@Ai : (10)�® íâ  á¨áâ¥¬  ¤¨ää¥à¥­æ¨ «ì­ëå ãà ¢­¥­¨© ­¥-ã¤®¡­  ¤«ï ¯à ªâ¨ç¥áª¨å ¯à¨«®¦¥­¨©, â ª ª ª ¯à¨¤¨ää¥à¥­æ¨à®¢ ­¨¨ äã­ªæ¨¨ R ¯® Ai ¢ ¢ëà ¦¥­¨ïå¯à®¨§¢®«ì­ëå ¯®áâ®ï­­ëå ­¥§ ¢¨á¨¬ ï ¯¥à¥¬¥­­ ï t¯®ï¢«ï¥âáï ¢ ¢¨¤¥ ¬­®¦¨â¥«ï ¯à¨ ­¥ª®â®àëå á« £ ¥¬ëå.� ®¡é¥¬ á«ãç ¥ R ¨¬¥¥â ¢¨¤R =XQ cos (n1l1 + n2l2 + n3g1 + n4g2 + n5h) ; (11)£¤¥ ni | æ¥«ë¥ ç¨á« , Q | ª®íää¨æ¨¥­âë, § ¢¨áïé¨¥®â ­¥ã£«®¢ëå ¯¥à¥¬¥­­ëå.�«ï ãáâà ­¥­¨ï íâ®£® ­¥ã¤®¡áâ¢  ¢¢¥¤¥¬ ¢¬¥áâ®£àã¯¯ë ¯¥à¥¬¥­­ëå Bi ­®¢ë¥ äã­ªæ¨¨, çâ®¡ë ¯à¨ ¤¨ä-ä¥à¥­æ¨à®¢ ­¨¨ R ¯® ­®¢ë¬ ª ­®­¨ç¥áª¨¬ ¯¥à¥¬¥­-­ë¬ ¢à¥¬ï ­¥ ¯®ï¢«ï«®áì ¢ ï¢­®¬ ¢¨¤¥. �¢¥¤¥¬ ¢¬¥áâ®Bi ¢¥ª®¢ë¥ ç áâ¨ ª ¦¤®£® ¨§  à£ã¬¥­â®¢, ¢å®¤ïé¨å ¢¢ëà ¦¥­¨¥ R ¯®¤ §­ ª®¬ ª®á¨­ãá .3. �ë¤¥«¥­¨¥ ¢¥ª®¢ëå ç áâ¥©� ©¤¥¬ ­®¢ãî á¨áâ¥¬ã ª ­®­¨ç¥áª¨å ¯¥à¥¬¥­­ëå.�§ ®¡é¥£® à¥è¥­¨ï á¨áâ¥¬ë [1] ¢¨¤­®, ª ª ã£«®¢ë¥ ¯¥-à¥¬¥­­ë¥ á¢ï§ ­ë á® ¢à¥¬¥­¥¬. �¡é¥¥ à¥è¥­¨¥ á¨áâ¥¬ëá ã¯à®é¥­­ë¬ £ ¬¨«ìâ®­¨ ­®¬ ¨¬¥¥â ¢¨¤L1 = A1 = �1pa1 ; L2 = A2 = �2pa2 ;G1 = @W1@g1 = A1p� ; G2 = A4 = �2pa2q1� e22 ;l1 = B1 + �1 (t� t0) +Q1 J1(u) +Q2 J2(u) + Q3 J3(u) ;l2 = B2 + �2 (t� t0) ; c = A5 ;B3 � @"@A3 (t� t0)� A1G226� J1(u) = 0 ;g2 = B4 + �4 (t� t0) ++Q4 J1(u) +Q5 J2(u) + Q6 J4(u) + Q7 J5(u) ;h1 = B5 +Q8 J1(u) +Q6 J4(u)� Q7 J5(u) : (12)�ë¤¥«¨¬ ¢¥ª®¢ë¥ ç áâ¨ ¢ à¥è¥­¨¨. � áá¬®âà¨¬ íâ®¯®¤à®¡­® ­  ®¤­®¬ ¨§ á®®â­®è¥­¨© (12), ¢® ¢á¥å ®áâ «ì-­ëå á«ãç ïå ¢á¥ ¯à®¨áå®¤¨â  ­ «®£¨ç­®. � ¬¥â¨¬, çâ®



�¥áâ­¨ª �®áª®¢áª®£® ã­¨¢¥àá¨â¥â . �¥à¨ï 3. �¨§¨ª , �áâà®­®¬¨ï. 1997. ü 4 49¢¥ª®¢ ï ç áâì l2 à ¢­  á ¬®© ¯¥à¥¬¥­­®© l2. �®§ì¬¥¬á®®â­®è¥­¨¥, á¢ï§ë¢ îé¥¥ u ¨ ¢à¥¬ï:B3 = @"@A3 (t� t0) + A1G226 � uZ0 1p� du ; (13)£¤¥ @"@A3 = � 116 
 A1m2q(1� e22)3 n1 ;� =p(�3 � �1)(�4 � �1)(�5 � �1) ;� = 1� 2 � " sn2u+ "2 sn4u ;G2 = �2�1 sa2 (1� e22)a1 ;
 = m2m0 +m1 +m2 ; m = n2n1 : (14)�¢¥¤¥¬ ­®¢ãî ¯à®¨§¢®«ì­ãî ¯¥à¥¬¥­­ãî�3 = � u2K ; u = 2K� �3 ; (15)£¤¥ K | ¯®«­ë© í««¨¯â¨ç¥áª¨© ¨­â¥£à « á ¬®¤ã«¥¬ k.� ª ¯®ª §ë¢ îâ ä®à¬ã«ë ¯à®¬¥¦ãâ®ç­®£® ¤¢¨¦¥­¨ï,¢ á«ãç ¥ æ¨àªã«ïà­ëå ®à¡¨â sin g1 ¨ cos g1 ï¢«ïîâáï¯¥à¨®¤¨ç¥áª¨¬¨ äã­ªæ¨ï¬¨ á ¯¥à¨®¤®¬ 2� ®â­®á¨â¥«ì-­® ¯¥à¥¬¥­­®© �3. �®£¤  u ¨§¬¥­ï¥âáï ­  4K, ã£®« g1ã¢¥«¨ç¨¢ ¥âáï ­  2�.�¥ª®¢ ï ç áâì ã£«®¢®© ¯¥à¥¬¥­­®© g1 á â®ç­®áâìî¤® á« £ ¥¬ëå à ¢­  ¢¥ª®¢®© ç áâ¨ �3.�à¥®¡à §ã¥¬ ¨­â¥£à « ¢ ãà ¢­¥­¨¨ (13), ¢å®¤ïé¨© ¢¯à ¢ãî ç áâì:uZ0 1p� du = uK I + uZ0 � 1p� � IK �du ; (16)£¤¥ I = KZ0 1p� du : (17)�¢®¡®¤­ë© ç«¥­ à §«®¦¥­¨ï äã­ªæ¨¨ ¢ àï¤ �ãàì¥®¡®§­ ç¨¬ ç¥à¥§ �1, â. ¥.1K KZ0 1p� du = �1 :�®£¤  ãà ¢­¥­¨¥ (13) ¨¬¥¥â ¢¨¤B3 = @"@A3 (t � t0) + A1G226 � �1 u+ A1G226� �1(u) : (18)�1(u) ¥áâì ¯¥à¨®¤¨ç¥áª ï äã­ªæ¨ï á ¯¥à¨®¤®¬ 2K. �­ ¨¬¥¥â ¢¨¤ �(u) = uZ0 � 1p� � �1� du :

�®£¤  �3 = �3 + �1�2K� �3� ;£¤¥ �3 ¥áâì ¢¥ª®¢ ï ç áâì ¯¥à¥¬¥­­®© �3.�à ¢­¥­¨¥ (13) ¬®¦¥â ¡ëâì ­ ¯¨á ­® ¢ ä®à¬¥3� �A1G22K �1 �B3 � @"@A3 (t � t0)� == �3 + ��2K� �3� �2K �1 : (19)�¥ª®¢ ï ç áâì �3 ¢ ãà ¢­¥­¨¨ (18) ¥áâì�3 = 3� �A1G22K �1 �B3 � @"@A3 (t� t0)� : (20)�á«¨ ®¡®§­ ç¨âì�30 = 3� �A1G22K �1 B3 ; �3 = � 3� �A1G22K �1 @"@A3 ;â®£¤  �3 = �30 + �3 (t� t0) : (21)�¥ª®¢ ï ç áâì ¯¥à¥¬¥­­®© u à ¢­  ¢¥ª®¢®© ç áâ¨ ¯¥à¥-¬¥­­®© �3. �§ ãà ¢­¥­¨ï (19) ¬ë ¬®¦¥¬ ¯®«ãç¨âì u ¢á«¥¤ãîé¥© ä®à¬¥:u = 6K�A1G22I �B3 � @"@A3 (t� t0)���KI uZ0 � 1p� � IK�du : (22)�®§ì¬¥¬ �3 ª ª ­®¢ãî ã£«®¢ãî ¯¥à¥¬¥­­ãî. �­ «®-£¨ç­® ¬ë ¬®¦¥¬ ­ ©â¨ ã£«®¢ë¥ ç áâ¨ ¤àã£¨å ã£«®¢ëå¯¥à¥¬¥­­ëå. �­¨ ¡ã¤ãâ ¨¬¥âì á«¥¤ãîé¨© ¢¨¤:¢¥ª®¢ ï ç áâì l1�1 = B1 + �1 (t� t0) ++ (Q1�1 +Q2�2 + Q3�3) 2K� �3 ; (23)¢¥ª®¢ ï ç áâì l2�2 = B2 + �2 (t� t0) ; (24)¢¥ª®¢ ï ç áâì g2�4 = B4 + �4 (t� t0) ++ (Q4�1 +Q5�2 + Q6�4 + Q7�5) 2K� �3 ; (25)¢¥ª®¢ ï ç áâì h�5 = B5 + �4 cG2� �1 + Q6�4 �Q7�5� 2K� �3 : (26)



�¥áâ­¨ª �®áª®¢áª®£® ã­¨¢¥àá¨â¥â . �¥à¨ï 3. �¨§¨ª , �áâà®­®¬¨ï. 1997. ü4 50� ¯à¥¤ë¤ãé¨å ãà ¢­¥­¨ïå�2 = 1K KZ0 sn2up� du ; �3 = 1K KZ0 sn2u(1� b21 sn2u) p� du ;�4 = 1K KZ0 sn2u(1� b22 sn2u) p� du ;�5 = 1K KZ0 sn2u(1� b23 sn2u) p� du ;b21 = �2 � �11� �1 ; b22 = �2 � �1�c+ G2�2 � �1 ; b23 = �2 � �1�1 � �c� G2�2 :�®íää¨æ¨¥­âë Qk (k = 1; 2; : : : ; 7) | íâ® ª®­áâ ­âë,§ ¢¨áïé¨¥ ®â c, G2 ¨ �1.�â¨ ¢¥ª®¢ë¥ ç áâ¨ ¬ë ¢®§ì¬¥¬ ¢ ª ç¥áâ¢¥ ­®¢ëåã£«®¢ëå ¯¥à¥¬¥­­ëå �j.4. �¯à¥¤¥«¥­¨¥ á®¯àï¦¥­­ëå ª ­®­¨ç¥áª¨å¯¥à¥¬¥­­ëå� ­®¢ë¬ ¯¥à¥¬¥­­ë¬ �j ­¥®¡å®¤¨¬® ¯®¤®¡à âìá®¯àï¦¥­­ë¥ ª ­®­¨ç¥áª¨¥ ¯¥à¥¬¥­­ë¥ �j. �ë ¬®¦¥¬­ ©â¨ ¨å, ¨á¯®«ì§ãï â¥®à¥¬ã �ª®¡¨ ® ª ­®­¨ç¥áª¨å¯à¥®¡à §®¢ ­¨ïå.�®£« á­® â¥®à¥¬¥ ­¥®¡å®¤¨¬® ­ ©â¨ â ªãî ®¯à¥¤¥-«ïîéãî äã­ªæ¨î S, § ¢¨áïéãî ®â �j , Aj ¨ t, çâ®¡ë¢ë¯®«­ï«®áì á®®â­®è¥­¨¥@S@Ai = Bi : (27)�®£¤  á®¯àï¦¥­­ë¥ ¢¥«¨ç¨­ë �j ®¯à¥¤¥«ïâáï à ¢¥­áâ-¢®¬ �j = @S@�j : (28)� áá¬®âà¨¬ ¯®¤à®¡­® á«ãç © æ¨àªã«ïà­ëå ®à¡¨â (h << 0). �ë ¬®¦¥¬ ¯à¥¤áâ ¢¨âì Bj ç¥à¥§ ­®¢ë¥ ¯¥à¥¬¥­-­ë¥ �j : B3 = 2� @W1@A3 �3 + @"@A3 (t � t0) (29)¨ ¤«ï j 6= 3Bj = �j + @"@Aj (t � t0) + 2� @W1@Aj �3 ; (30)

£¤¥ W1 | íâ® ¯®«­ë© ¨­â¥£à « ãà ¢­¥­¨ï � ¬¨«ì-â®­ {�ª®¡¨. �®íää¨æ¨¥­âë ¯à¨ �3 ¥áâì ç áâ­ë¥ ¯à®-¨§¢®¤­ë¥ ¯® Aj ®â äã­ªæ¨¨ W1(g1). �ë ¢®§ì¬¥¬ S ¢¢¨¤¥ S = A1�1 +A2�2 ++2�W1�3 + A4�4 + A5�5 + "(t � t0) : (31)�®£¤  �j = @S@�j : (32)�ë ¯®«ãç ¥¬ á®¯àï¦¥­­ë¥ ¯¥à¥¬¥­­ë¥ �j :�1 = @S@�1 = A1 ; �2 = @S@�2 = A2 ; �3 = 2� W 1 ; (33)�4 = @S@�4 = A4 ; �5 = @S@�5 = A5 :� ­®­¨ç¥áª ï á¨áâ¥¬  ¤¨ää¥à¥­æ¨ «ì­ëå ãà ¢­¥-­¨© ¢ ­®¢ëå ¯¥à¥¬¥­­ëå ¬®¦¥â ¡ëâì ­ ¯¨á ­  â ª:d�jdt = @Z@�j ; d�jdt = � @Z@�j ; (34)¤«ï j = 1; 2; 3; 4; 5, £¤¥ Z = " +R.� ¬¨«ìâ®­¨ ­ ¯à¥®¡à §®¢ ­­®© á¨áâ¥¬ë ¢®§¬ãé¥­-­®£® ¤¢¨¦¥­¨ï § ¢¨á¨â ®â " ¨ R, " á®®â¢¥âáâ¢ã¥â ­¥-¢®§¬ãé¥­­®¬ã ¤¢¨¦¥­¨î ¨ ­¥ § ¢¨á¨â ®â ã£«®¢ëå¯¥à¥¬¥­­ëå.�â®à®© ç«¥­ R ¥áâì ¢®§¬ãé îé ï ç áâì ¨ ¢ ­ è¥¬á«ãç ¥ § ¢¨á¨â ®â �3 ¨ �4. �¥®¡å®¤¨¬®R ¢ëà §¨âì ç¥à¥§­®¢ë¥ ¯¥à¥¬¥­­ë¥ �3, �4 ¨ �j .5. � ª«îç¥­¨¥�¥â®¤®¬ ¢ à¨ æ¨¨ ¯à®¨§¢®«ì­ëå ¯®áâ®ï­­ëå ¡ë« ¯®«ãç¥­  á¨áâ¥¬  ¤¨ää¥à¥­æ¨ «ì­ëå ãà ¢­¥­¨© ¢ ­®-¢ëå ª ­®­¨ç¥áª¨å ¯¥à¥¬¥­­ëå. �«ï à¥è¥­¨ï íâ®© á¨áâ¥-¬ë ¬®¦­® ¨á¯®«ì§®¢ âì ª« áá¨ç¥áª¨¥ ¬¥â®¤ë ­¥¡¥á­®©¬¥å ­¨ª¨, ­ ¯à¨¬¥à ¨â¥à æ¨®­­ë©.�¨â¥à âãà 1. �à«®¢ �. �., �®«®¢ ï �. �. // �à. ����. 1974. 45. C. 119.2. Solovaya N., Pittich E. // Contrib. Astron. Obs. Skalnat�e Pleso.1996. 26, ü2. P. 87.3. �ã¡®è¨­ �. �. �¥¡¥á­ ï ¬¥å ­¨ª . �á­®¢­ë¥ § ¤ ç¨ ¨¬¥â®¤ë. �., 1968. �®áâã¯¨«  ¢ p¥¤ ªæ¨î09.12.96


