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6. Chikita K.A. // Intern. Hydrology and Water Resources Sympo-sium. Perth, 1991. P. 268.7. Chikita K.A. // Geoph. Bull. Hokkaido Univ. 1987. No. 49.P. 291.8. Chikita K.A. // J. Faculty of Sci. Hokkaido Univ. 1980. 6, No. 2,P. 255.9. �®­¨­ �.�. �¥®à¥â¨ç¥áª¨¥ ®á­®¢ë £¥®ä¨§¨ç¥áª®© £¨¤à®-¤¨­ ¬¨ª¨. �., 1988.10. Trowbridge J.H., Kineke G.C. // J. Geophys. Res. 1994. 99,No. C1. P. 865. �®áâã¯¨«  ¢ p¥¤ ªæ¨î09.06.97������������� 521.9 �� ������������� ������� ������ ���������. �. � àª¨­(����)�§ãç îâáï ¨­â¥£à¨àã¥¬ë¥ á«ãç ¨ § ¤ ç¨ �¨ã¢¨««ï, ¤«ï ª®â®àëå à¥è¥­¨¥ á¢¥¤¥­® ª ª¢ ¤à âãà ¬.�á¯®«ì§ãîâáï ª« áá¨ç¥áª¨¥ ãà ¢­¥­¨ï �¨ã¢¨««ï ¨ áà ¢­¨â¥«ì­® ­®¢ ï ä®à¬  ãà ¢­¥­¨© ¢à é â¥«ì-­®£® ¤¢¨¦¥­¨ï ¨§¬¥­ï¥¬®£® â¥«  ¢ ¯¥à¥¬¥­­ëå �­¤ã ©¥.1. � ¤ ç  �¨ã¢¨««ï�â®© § ¤ ç¥© ­ §®¢¥¬ ª« áá¨ç¥áªãî § ¤ çã ® ¢à -é â¥«ì­®¬ ¤¢¨¦¥­¨¨ ¨§®«¨à®¢ ­­®£® ¤¥ä®à¬¨àã¥-¬®£® â¥«  ¢ ¯à¥¤¯®«®¦¥­¨¨, çâ® ¨§¬¥­¥­¨¥ ¥£® ¤¨­ -¬¨ç¥áª®£® áâà®¥­¨ï § ¤ ­® ¢® ¢à¥¬¥­¨. � ç áâ­®áâ¨,®­® ¬®¦¥â ¯à¥¤áâ ¢«ïâì á®¡®© â¢¥à¤®¥ â¥«® á ¨§¬¥-­ï¥¬®© ¢® ¢à¥¬¥­¨ ¢­¥è­¥© ®¡®«®çª®©.�ãáâì Cxyz ¨ C��� | ¤¢¥ ¤¥ª àâ®¢ë á¨áâ¥¬ëª®®à¤¨­ â á ­ ç «®¬ ¢ æ¥­âà¥ ¬ áá â¥« . �á¨ ª®®à-¤¨­ â á¨áâ¥¬ë Cxyz á®åà ­ïîâ ä¨ªá¨à®¢ ­­ë¥ ­ -¯à ¢«¥­¨ï ¢ ¯à®áâà ­áâ¢¥. �á¨ C�, C� ¨ C� ­ ¯à ¢-«¥­ë ¯® £« ¢­ë¬ æ¥­âà «ì­ë¬ ®áï¬ ¨­¥àæ¨¨ â¥« .�« ¢­ë¥ æ¥­âà «ì­ë¥ ¬®¬¥­âë ¨­¥àæ¨¨ â¥« , á®®â-¢¥âáâ¢ãîé¨¥ íâ¨¬ ®áï¬, ®¡®§­ ç¨¬ A, B ¨ C. �¥ª-â®à ª¨­¥â¨ç¥áª®£® ¬®¬¥­â  ®â­®á¨â¥«ì­®£® ¤¢¨¦¥-­¨ï ç áâ¨æ â¥«  ¢ á¨áâ¥¬¥ ª®®à¤¨­ â C��� ®¡®§­ -ç¨¬ Gr = (P;Q;R), £¤¥ P , Q ¨ R | ¯à®¥ªæ¨¨ íâ®-£® ¢¥ªâ®à  ­  ¯®¤¢¨¦­ë¥ ®á¨ C�, C� ¨ C� á®®â¢¥â-áâ¢¥­­®.�¢¥¤¥¬ ¢¥ªâ®à ! ã£«®¢®© áª®à®áâ¨ ¢à é¥­¨ï ®á¥©â¥«  ¢ á¨áâ¥¬¥ C��� ¯® ®â­®è¥­¨î ª á¨áâ¥¬¥ ª®®à¤¨-­ â Cxyz,   ¥£® ¯à®¥ªæ¨¨ ­  ®á¨ ª®®à¤¨­ â C�, C� ¨C� ®¡®§­ ç¨¬ p, q ¨ r. �­ «®£¨ç­® ¢¢¥¤¥¬ ¢¥ªâ®à ª¨-­¥â¨ç¥áª®£® ¬®¬¥­â  ¢à é â¥«ì­®£® ¤¢¨¦¥­¨ï â¥« G ¨ ¥£® ¯à®¥ªæ¨¨ ­  ¯®¤¢¨¦­ë¥ ®á¨ �, � ¨ �.�¨ää¥à¥­æ¨ «ì­ë¥ ãà ¢­¥­¨ï § ¤ ç¨ ¯®«ãç îâ-áï ¨§ ®¡é¨å ãà ¢­¥­¨© �¨ã¢¨««ï [1, 2] ¢ ¯à¥¤¯®«®-¦¥­¨¨, çâ® ¬®¬¥­â á¨«, ¤¥©áâ¢ãîé¨å ­  â¥«®, à ¢¥­­ã«î:

ddt(Ap+ P ) + qR� rQ� (B � C)qr = 0;ddt(Bq +Q) + rP � pR� (C �A)pr = 0;ddt(Cr +R) + pQ� qP � (A� B)pq = 0: (1)� ¤ ç  § ª«îç ¥âáï ¢ ¨­â¥£à¨à®¢ ­¨¨ íâ¨å ãà ¢-­¥­¨© ¯à¨ ¯à®¨§¢®«ì­ëå ­ ç «ì­ëå ãá«®¢¨ïå: t = t0,p = p0, q = q0, r = r0 ¢ ¯à¥¤¯®«®¦¥­¨¨, çâ® ¢á¥ å -à ªâ¥à¨áâ¨ª¨ A; B; C ¨ P; Q; R ï¢«ïîâáï ¨§¢¥áâ­ë-¬¨ äã­ªæ¨ï¬¨ ¢à¥¬¥­¨. �¥à¥§ A0, B0, C0 ¨ P0, Q0, R0®¡®§­ ç¨¬ ­ ç «ì­ë¥ §­ ç¥­¨ï ãª § ­­ëå äã­ªæ¨©.�§¢¥áâ¥­ ®¤¨­ ¯¥à¢ë© ¨­â¥£à « ãà ¢­¥­¨© (1):(Ap+P )2+(Bq+Q)2+(Cr+R)2 = G2 = const; (2)¢ëà ¦ îé¨© ãá«®¢¨¥ ¯®áâ®ï­áâ¢  ¬®¤ã«ï ¢¥ªâ®-à  G.�á«¨ ¢ ª ç¥áâ¢¥ ­®¢ëå ¯¥à¥¬¥­­ëå ¯à¨­ïâì á®-áâ ¢«ïîé¨¥ ¢¥ªâ®à  G ¢ á¨áâ¥¬¥ ª®®à¤¨­ â C���:� = Ap+ P; � = Bq + Q; � = Cr +R; (3)â® ãà ¢­¥­¨ï ¢à é â¥«ì­®£® ¤¢¨¦¥­¨ï (1) ¨ ¨­â¥£-à « (2) ¯à¨¬ãâ á«¥¤ãîé¨© ¢¨¤:



56 �¥áâ­¨ª �®áª®¢áª®£® ã­¨¢¥àá¨â¥â . �¥à¨ï 3. �¨§¨ª . �áâà®­®¬¨ï. 1998. ü 2d�dt + RC�� QB� + (C �B)BC �� = 0;d�dt + PA� � RC�+ (A� C)AC �� = 0;d�dt + QB�� PA� + (B �A)BA �� = 0;�2 + �2 + �2 = G2: (4)�«ï  ­ «¨§  § ¤ ç¨ �¨ã¢¨««ï â ª¦¥ ¯à¨¢«¥ç¥¬ãà ¢­¥­¨ï ¢à é â¥«ì­®£® ¤¢¨¦¥­¨ï ¤¥ä®à¬¨àã¥¬®-£® â¥«  ¢ ¯¥à¥¬¥­­ëå �­¤ã ©¥. �â¨ ãà ¢­¥­¨ï ¡ë«¨¯®«ãç¥­ë  ¢â®à®¬ ¢ 1979 £. ¨ ¯®«ãç¨«¨ àï¤ ¯à¨«®¦¥-­¨© ¢ § ¤ ç¥ ® ¤¢¨¦¥­¨¨ á¨áâ¥¬ë £à ¢¨â¨àãîé¨å ¤¥-ä®à¬¨àã¥¬ëå â¥« [3], ¢ § ¤ ç¥ ® ¢à é¥­¨¨ �¥¬«¨ [4]¨ ¤à.�ãáâì G; �; �; l; g; h (5)| ¯¥à¥¬¥­­ë¥ �­¤ã ©¥, £¤¥ G | ¢¥«¨ç¨­  ¢¥ªâ®à ª¨­¥â¨ç¥áª®£® ¬®¬¥­â  G, � ¨ h | ­ ª«®­­®áâì ¨¤®«£®â  ¢®áå®¤ïé¥£® ã§«  ¯à®¬¥¦ãâ®ç­®© ¯«®áª®áâ¨PG, ®àâ®£®­ «ì­®© ¢¥ªâ®àã G ¨ ¯à®å®¤ïé¥© ç¥à¥§æ¥­âà ¬ áá â¥« ; g, � ¨ l | ã£«ë �©«¥à  (¯à¥æ¥áá¨¨,­ãâ æ¨¨ ¨ á®¡áâ¢¥­­®£® ¢à é¥­¨ï), ®¯à¥¤¥«ïîé¨¥®à¨¥­â æ¨î ®á¥© ª®®à¤¨­ â â¥«  ¢ ¯à®¬¥¦ãâ®ç­®©á¨áâ¥¬¥ ª®®à¤¨­ â CG1G2G3, á¢ï§ ­­®© á ¢¥ªâ®à®¬G ¨ ¯«®áª®áâìî PG (®áì CG1 ­ ¯à ¢«¥­  ¢¤®«ì «¨-­¨¨ ¯¥à¥á¥ç¥­¨ï ¯«®áª®áâ¨ PG á ®á­®¢­®© ª®®à¤¨-­ â­®© ¯«®áª®áâìî Cxy ¢ áâ®à®­ã ¢®áå®¤ïé¥£® ã§« íâ®© ¯«®áª®áâ¨; ®áì CG3 ­ ¯à ¢«¥­  ¢¤®«ì ¢¥ªâ®à G,   ®áì CG2 ¤®¯®«­ï¥â á¨áâ¥¬ã ¤® ¯à ¢®©).�à ¢­¥­¨ï § ¤ ç¨ �¨ã¢¨««ï ¢ ¯¥à¥¬¥­­ëå �­¤ã- ©¥ (5) ¯à¨­¨¬ îâ á«¥¤ãîé¨© ¢¨¤:dGdt = 0; d�dt = 0; dhdt = 0;d�dt = G sin� sin l cos l� 1A � 1B�+ QB sin l � PA cos l;dldt = G cos � 1C � sin2 lA � cos2 lB !++ctg ��QB cos l + PA sin l�� RC ;dgdt = G sin2 lA + cos2 lB !� QB cos l � PA sin l: (6)�§ ¯¥à¢ëå ãà ¢­¥­¨© á¨áâ¥¬ë (6) á«¥¤ãîâ âà¨¯¥à¢ëå ¨­â¥£à « :G = G0; � = �0; h = h0; (7)£¤¥ G0, �0, h0 | ­ ç «ì­ë¥ §­ ç¥­¨ï á®®â¢¥âáâ¢ãî-é¨å ¯¥à¥¬¥­­ëå �­¤ã ©¥. �­â¥£à «ë (7) ¢ëà ¦ îâä ªâ ¯®áâ®ï­áâ¢  ¢¥ªâ®à  ã£«®¢®£® ¬®¬¥­â  â¥«  G.

2. �­â¥£à¨àã¥¬ë¥ á«ãç ¨1�. � ¨¡®«¥¥ ¯à®áâ® § ¤ ç  �¨ã¢¨««ï à¥è ¥âáï¤«ï ®á¥á¨¬¬¥âà¨ç­®£® â¥« , ª®£¤  ¢¥ªâ®à ¥£® ª¨­¥-â¨ç¥áª®£® ¬®¬¥­â  ®â­®á¨â¥«ì­®£® ¤¢¨¦¥­¨ï ç áâ¨æâ¥«  Gr ­ ¯à ¢«¥­ ¢¤®«ì ®á¨ á¨¬¬¥âà¨¨ C�. �â® à¥-è¥­¨¥ å®à®è® ¨§¢¥áâ­® ¨ ®¡áã¦¤ ¥âáï, ­ ¯à¨¬¥à, ¢à ¡®â å [5{7].�¥©áâ¢¨â¥«ì­®, § ¤ ç  «¥£ª® ¨­â¥£à¨àã¥âáï ¢ á«¥-¤ãîé¨å âà¥å á«ãç ïå:1 ) P = Q = 0; R = R(t); A(t) = B(t) 6= C(t);1¡) Q = R = 0; P = P (t); B(t) = C(t) 6= A(t); (8)1¢) R = P = 0; Q = Q(t); C(t) = A(t) 6= B(t):�á«®¢¨ï (1¡), (1¢), ®ç¥¢¨¤­®, ¯®«ãç îâáï ¨§ (1 )¢ à¥§ã«ìâ â¥ æ¨ª«¨ç¥áª®£® ¯¥à¥®¡®§­ ç¥­¨ï á®®â¢¥â-áâ¢ãîé¨å å à ªâ¥à¨áâ¨ª § ¤ ç¨.� á«ãç ¥ (1 ) ãà ¢­¥­¨ï ¢à é¥­¨ï â¥«  (1) ¯à¨­¨-¬ îâ ¢¨¤ ddt(Ap) + qR+ (C �A)qr = 0;ddt(Aq)� pR� (C �A)pr = 0;ddt(Cr+ R) = 0: (9)�à ¢­¥­¨ï (9) ¨¬¥îâ ¤®¯®«­¨â¥«ì­ë© ¨­â¥£à «Cr +R = �0 = const¨ «¥£ª® ¨­â¥£à¨àãîâáï:p = AA0(t)qp20 + q20 sin(� � �0);q = AA0(t)qp20 + q20 cos(� � �0);r = C0r0 +R0 � R(t)C(t) ; (10)� � �0 = tZ0 (C(t)� A(t))(C0r0 +R0 � R(t))A(t)C(t) dt:�¤¥áì p0; q0; r0 ¨ A0; B0; C0 | ­ ç «ì­ë¥ §­ -ç¥­¨ï (¯à¨ t = t0) ¯¥à¥¬¥­­ëå ¨ ¤¨­ ¬¨ç¥áª¨å å -à ªâ¥à¨áâ¨ª â¥« ; � ¨£à ¥â à®«ì ­®¢®© ­¥§ ¢¨á¨¬®©¯¥à¥¬¥­­®©.�¥è¥­¨¥ § ¤ ç¨ (1 ) «¥£ª® ¯®«ãç¨âì ­  ®á­®¢¥ãà ¢­¥­¨© ¤¢¨¦¥­¨ï ¢ ¯¥à¥¬¥­­ëå �­¤ã ©¥ (6), ª®-â®àë¥ §¤¥áì ¯à¨­¨¬ îâ âà¨¢¨ «ì­ë© ¢¨¤:d�dt = 0; dldt = G cos� � 1C � 1A�� RC ;dgdt = GA: (11)



�¥áâ­¨ª �®áª®¢áª®£® ã­¨¢¥àá¨â¥â . �¥à¨ï 3. �¨§¨ª . �áâà®­®¬¨ï. 1998. ü2 57�¥è¥­¨¥ ãà ¢­¥­¨© (11) § ¤ ¥âáï ä®à¬ã« ¬¨� = �0;l = G0 cos �0 tZt0 � 1C(t) � 1A(t)� dt� tZt0 R(t)C(t)dt+ l0;g = G0 tZt0 dtA(t) + g0; (12)£¤¥ l0, g0 ¨ �0 | ­ ç «ì­ë¥ §­ ç¥­¨ï ã£«®¢ëå ¯¥à¥-¬¥­­ëå �­¤ã ©¥.� à¥è¥­¨¨ (10), (12) ®áì â¥«  C� ®¯¨áë¢ ¥â ªàã£®-¢®© ª®­ãá ¢®ªàã£ ¢¥ªâ®à  G ª¨­¥â¨ç¥áª®£® ¬®¬¥­â ,ä¨ªá¨à®¢ ­­®£® ¢ ¯à®áâà ­áâ¢¥. �¤­ ª® ¢ ®â«¨ç¨¥®â ¤¢¨¦¥­¨ï â¢¥à¤®£® â¥«  íâ® ¤¢¨¦¥­¨¥ ¯® ª®­¨ç¥á-ª®© ¯®¢¥àå­®áâ¨ ­¥à ¢­®¬¥à­®, â ª ¦¥ ª ª ¨ á®¡áâ-¢¥­­®¥ ¢à é¥­¨¥ â¥«  ¢®ªàã£ ®á¨ C�.2�. � ¤ ç  �¨ã¢¨««ï â ª¦¥ á¢®¤¨âáï ª ª¢ ¤à âã-à ¬ ¢ á«¥¤ãîé¨å âà¥å á«ãç ïå:2 ) Q = 0; A = Bfa(P ); B = B(t); C = Bga(P );R = ha(P ); P = P (t);fa(P ) = C0P (A0 � B0) +B0P0B0P (A0 � C0) + C0P0 ;ga(P ) = B0P0 + P (A0 � B0)B0P0 ;ha(P ) = PR0A0P (A0 � C0) + P0C0 ;2¡) R = 0; B = Cfb(Q); C = C(t); A = Cgb(Q);P = hb(Q); Q = Q(t);fb(Q) = A0Q(B0 � C0) + C0Q0C0Q(B0 � A0) + A0Q0 ;gb(Q) = C0Q0 + Q(B0 � C0)C0Q0 ;hb(Q) = QC0B0Q(B0 �A0) +Q0A0 ;2¢) P = 0; C = Afc(R); A = A(t); B = Agc(R);Q = hc(R); R = R(t);fc(R) = B0R(C0 � A0) + A0R0A0R(C0 �B0) + B0R0 ;gc(R) = A0R0 +R(C0 �A0)A0R0 ;hc(R) = RA0C0R(C0 �B0) + R0B0 :�á«®¢¨ï (2 ){(2¢) ¯®«ãç îâáï ®¤­® ¨§ ¤àã£®£® ¢à¥§ã«ìâ â¥ æ¨ª«¨ç¥áª®© ¯¥à¥áâ ­®¢ª¨ á®®â¢¥âáâ¢ãî-é¨å ¯ à ¬¥âà®¢.

�­â¥£à¨à®¢ ­¨¥ § ¤ ç¨ (2 ) ®áãé¥áâ¢¨¬ ­  ®á­®-¢¥ ãà ¢­¥­¨© (4). �à¨ Q = 0 ¨§ ¯¥à¢®£® ¨ âà¥âì¥£®ãà ¢­¥­¨© íâ®© á¨áâ¥¬ë á«¥¤ã¥â ¤¨ää¥à¥­æ¨ «ì­®¥á®®â­®è¥­¨¥ {2d�d� = �� + ��� + �;£¤¥{2 = C(B � A)A(C � B) ; �� = BRC �B ; �� = PBA�B : (13)�à¥¤¯®«®¦¨¬ â¥¯¥àì, çâ® ¢¥«¨ç¨­ë (13) á®åà ­ï-îâ ¯®áâ®ï­­ë¥ §­ ç¥­¨ï, â.¥.{2 = C0(B0 �A0)A0(C0 �B0) ;�� = B0R0C0 � B0 ; �� = P0B0A0 �B0 ; (14)â®£¤  § ¤ ç  ¨¬¥¥â ¯¥à¢ë© ¨­â¥£à «{2(�� + �)2 = (�� + �)2 + L2; (15)£¤¥ ¯®áâ®ï­­ ï ¨­â¥£à¨à®¢ ­¨ïL2 = {2(�� + �0)2 � (�� + �0)2: (16)�­â¥£à « (15) ¯®§¢®«ï¥â § ¢¥àè¨âì ¨­â¥£à¨à®¢ -­¨¥ ¨ ¯à¥¤áâ ¢¨âì ®¡é¥¥ à¥è¥­¨¥ § ¤ ç¨ ¢ á«¥¤ãî-é¥© ä®à¬¥:�(�) = {�1 n��� �pL2 � (�� + �)2o ;�(�) = �sG2 � �2 � 1{2 ���� �qL2 � (�� + �)2�2;�Z�0 d�(�� + �(�))�(�) = tZt0 B(t) �A(t)A(t)B(t) dt: (17)� à¥è¥­¨¨ (17) ¯à®¨§¢®«ì­ë¬¨ äã­ªæ¨ï¬¨ ¢à¥¬¥-­¨ ï¢«ïîâáï ®¤¨­ ¨§ ®á¥¢ëå ¬®¬¥­â®¢ ¨­¥àæ¨¨ (B(t))¨ ®¤­  ¨§ ª®¬¯®­¥­â ¢¥ªâ®à  ª¨­¥â¨ç¥áª®£® ¬®¬¥­-â  ®â­®á¨â¥«ì­®£® ¤¢¨¦¥­¨ï ç áâ¨æ â¥« G(r) (P (t)).� á«ãç ïå (2 ){(2¢) â¥«® ­¥ ï¢«ï¥âáï ®á¥á¨¬¬¥âà¨ç-­ë¬,   ¥£® ¢¥ªâ®à Gr ­¥ á®¢¯ ¤ ¥â á ®áìî C� â¥« .3�. �¥è¥­¨¥ § ¤ ç¨ �¨ã¢¨««ï «¥£ª® á¢®¤¨âáï ª à¥-è¥­¨î § ¤ ç¨ �©«¥à {�ã ­á® ¢ á«¥¤ãîé¨å âà¥å á«ã-ç ïå, ª®£¤  ¯à¨ P = 0, Q = 0, R = 0:3 ) C �BB � A � AC = C0 � B0B0 � A0 � A0C0 ;3¡) A� CC �B � BA = A0 � C0C0 � B0 � B0A0 ; (18)3¢) B �AA� C � CB = B0 �A0A0 � C0 � C0B0 :



58 �¥áâ­¨ª �®áª®¢áª®£® ã­¨¢¥àá¨â¥â . �¥à¨ï 3. �¨§¨ª . �áâà®­®¬¨ï. 1998. ü 2�â¨ ãá«®¢¨ï á«¥¤ãîâ ¨§ ¡®«¥¥ ®¡é¨å ãá«®¢¨©(2 ){(2¢), ¥á«¨ ª¨­¥â¨ç¥áª¨© ¬®¬¥­â Gr = 0.� ¯à¨¬¥à, ¢ á«ãç ¥ (3 ) ¯¥à¢ë¥ ¨­â¥£à «ë § ¤ ç¨¯à¨­¨¬ îâ ¢¨¤�2 + �2 + �2 = G2; {2�2 � �2 = L2; (19)¨ à¥è¥­¨¥ § ¤ ç¨ c¢®¤¨âáï ª ®¡à é¥­¨î ª¢ ¤à âãàë�Z�0 {2d�p(L2 + �2)[{2G2 � L2 � (1 + {2)�2] == tZt0 A(t)� C(t)A(t)C(t) dt: (20)� à¥è¥­¨ïå (18){(20) ­ ª« ¤ë¢ ¥âáï «¨èì ®¤­®®£à ­¨ç¥­¨¥ ­  ®á¥¢ë¥ ¬®¬¥­âë ¨­¥àæ¨¨, â.¥. ¤¢  ¨§âà¥å ®á¥¢ëå ¬®¬¥­â®¢ ¨­¥àæ¨¨ â¥«  ï¢«ïîâáï ¯à®¨§-¢®«ì­ë¬¨ äã­ªæ¨ï¬¨ ¢à¥¬¥­¨.�­ «®£¨ç­ë¥ à¥§ã«ìâ âë ¯®«ãç îâáï ­  ®á­®¢¥ãà ¢­¥­¨© ¤¢¨¦¥­¨ï (6). � á«ãç ¥ (3 ) ®­¨ ¯à¨­¨-¬ îâ ¢¨¤ ãà ¢­¥­¨© § ¤ ç¨ �©«¥à {�ã ­á®, ®¤­ ª®§¤¥áì A; B; C ï¢«ïîâáï äã­ªæ¨ï¬¨ ¢à¥¬¥­¨:d�dt = G sin � sin l cos l� 1A(t) � 1B(t)� ;dldt = G cos � 1C(t) � cos2 lB(t) � sin2 lA(t) ! ;dgdt = G sin2 lA(t) + cos2 lB(t) ! : (21)�¤¥áì G = G0 = const ¨ à¥è¥­¨¥ ãà ¢­¥­¨© (21)¯à¥¤áâ ¢«ï¥âáï ä®à¬ã« ¬¨sin2 �(1 + {2 sin2 l) = C1 = const;� � �0 = lZl0 dls� 1{2 � C1 + sin2 l�� 1{2 + sin2 l� ;g � g0 = G �Z�0 B(t)A(t)�B(t)d� +G �Z�0 cos2 ld�; (22)£¤¥ ­®¢ ï ­¥§ ¢¨á¨¬ ï ¯¥à¥¬¥­­ ï� = Z � 1B(t) � 1A(t)�dt: (23)�¬¥áâ® ¯®áâ®ï­­®© ¨­â¥£à¨à®¢ ­¨ï æ¥«¥á®®¡à §-­® ¢¢¥áâ¨ ¢ à áá¬®âà¥­¨¥ ¢¥«¨ç¨­ã�2 = C1{21 + {2 � C1 ;â.¥. ¯®«®¦¨âì C1 = �2(1 + {2){2 + �2 :

� à ¡®â¥ [8] à¥è¥­¨¥ § ¤ ç¨ �©«¥à {�ã ­á® ¡ë«®¯à¥¤áâ ¢«¥­® àï¤ ¬¨ �ãàì¥ ¢ ª ­®­¨ç¥áª¨å ¯¥à¥¬¥­-­ëå �­¤ã ©¥. �á«¨ ¢®á¯®«ì§®¢ âìáï íâ¨¬¨ à¥§ã«ìâ -â ¬¨, â® à¥è¥­¨¥ à áá¬ âà¨¢ ¥¬®© § ¤ ç¨ ¬®¦­® § -¯¨á âì ¢ á«¥¤ãîé¥¬ ¢¨¤¥:L=G cos �=G �{Kp{2 + �2 1Xm=0cos(2m')ch(2md) (1 + �m0)�1;�m0 = (1 ¯à¨ m = 0;0 ¯à¨ m 6= 0;l = '+ 1Xm=1 ch(m�)m ch(2md) sin(2m');g =  + 1Pm=1 sh(m�)m sh(2md) sin(2m'); (24)£¤¥ ';  | ¤¢  ­®¢ëå  à£ã¬¥­â , ï¢«ïîé¨åáï ¨§¢¥áâ-­ë¬¨ äã­ªæ¨ï¬¨ ¢à¥¬¥­¨:' = G2 �{s 1 + {2{2 + �2 1K(�)�; = G �Z�0 B(t)A(t)�B(t)d� � G�{ s 1 + {2{2 + �2 �({2; �)K(�) �:(25)� ä®à¬ã« å (24), (25)K ¨�|¯®«­ë¥ í««¨¯â¨ç¥á-ª¨¥ ¨­â¥£à «ë ¯¥à¢®£® ¨ âà¥âì¥£® à®¤ ; ch u, sh u |£¨¯¥à¡®«¨ç¥áª¨¥ äã­ªæ¨¨,  à£ã¬¥­âë ª®â®àëå ®¯à¥-¤¥«ïîâáï á ¯®¬®éìî ä®à¬ã«d = �K02K ; � = �2KF �arctg {�;p1� �2� ;£¤¥ K0 = K �p1� �2�, F | ­¥¯®«­ë© í««¨¯â¨ç¥á-ª¨© ¨­â¥£à « ¯¥à¢®£® à®¤ .4�. � ¤àã£¨å ¨­â¥£à¨àã¥¬ëå á«ãç ïå. �¥ª®â®àë¥á«ãç ¨ ¨­â¥£à¨àã¥¬®áâ¨ § ¤ ç¨ �¨ã¢¨««ï ã¤®¡­®¯à®¨««îáâà¨à®¢ âì ­  ®á­®¢¥ ª ­®­¨ç¥áª¨å ãà ¢­¥-­¨© ¢ ¯¥à¥¬¥­­ëå �­¤ã ©¥. � ¬¨«ìâ®­¨ ­ íâ¨å ãà ¢-­¥­¨© ¨¬¥¥â ¢¨¤F = 12 "L2 1C � sin2 lA � cos2 lB !++G2 sin2 lA + cos2 lB !#��PApG2 � L2 sin l� QBpG2 � L2 cos l � RCL:�¥£ª® ¢¨¤¥âì, çâ® § ¤ ç  á¢®¤¨âáï ª ®¤­®áâ¥¯¥­-­®©  ¢â®­®¬­®© £ ¬¨«ìâ®­®¢®© ¢ á«ãç ¥A = A0f(t); B = B0f(t); C = C0f(t);P = P0; Q = Q0; R = R0;
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