
60 �¥áâ¨ª �®áª®¢áª®£® ã¨¢¥àá¨â¥â . �¥à¨ï 3. �¨§¨ª . �áâà®®¬¨ï. 1998. ü 62. �®à®¯ ¥¢ �.�. �¨á. ... ª ¤. ä¨§.-¬ â.  ãª. �., 1979.3. Hopfinger E.J., Toly J.A. // J. Fluid Mech. 1976. 78, No. 1.P. 155.4. Villermaux E., Sommeria J., Gagne Y., Hopfinger E.J. // J. FluidMech. 1991. 10, No. 4. P. 427. 5. �¡¡ á®¢ �.�., �¢ ®¢  �.�., �ëàª¨ �.�. ¨ ¤à. // �®¤ë¥à¥áãàáë. 1998. ü1. �. 71.6. �¥à¥à �¦. �ää¥ªâë ¯« ¢ãç¥áâ¨ ¢ ¦¨¤ª®áâïå. �., 1977.�®áâã¯¨«  ¢ p¥¤ ªæ¨î25.05.98������������� 521.13 �������� ������� ����������-������������ ������ ������� �����{����{������(������� ������� ������)�. �. �¥à á¨¬®¢, �. �. � ª¨â¨ , �. �. �ëå«®¢ (����)� à ¬ª å ¯«®áª®£® ¢ à¨ â  § ¤ ç¨ âà¥å â¥« ¯®«ãç¥ë ¢ëà ¦¥¨ï ¤«ï ¯à®¥ªæ¨© ¯à¨«¨¢®©á¨«ë   ®á¨ ¯àï¬®ã£®«ì®© á¨áâ¥¬ë ª®®à¤¨ â,  ç «® ª®â®à®© à á¯®« £ ¥âáï ¢ æ¥âà¥ �¥¬«¨.�®¤â¢¥à¦¤ ¥âáï ¢ë¢®¤, á¤¥« ë© ¢ à ¡®â¥ �¢áîª  (1980), ® â®¬, çâ® ç ¤«¥à®¢  ¯¥à¨®¤¨ç®áâì¥ ï¢«ï¥âáï ¨áª«îç¨â¥«ì®© ¨ çâ® ¨§¬¥ï¥¬®áâì è¨à®â á«¥¤ã¥â à áá¬ âà¨¢ âì ª ª ¯à®æ¥áá, ®¡ã-á«®¢«¥ë© ¢ëã¦¤¥ë¬¨ ¤¢¨¦¥¨ï¬¨ ¢ãâà¥¥£® ï¤à , ¯à®¨áå®¤ïé¨¬¨   ä®¥ ¢ëã¦¤¥®©ãâ æ¨¨ áâàãªâãà®-¥®¤®à®¤®© �¥¬«¨.�á¥ £¥®¤¨ ¬¨ç¥áª¨¥ ¯à®æ¥ááë ®¡ãá«®¢«¥ë á®¢®-ªã¯®áâìî ä ªâ®à®¢, ¢ ç áâ®áâ¨ ¯à®æ¥áá ¬¨ ¨ á¨« -¬¨, á¢ï§ ë¬¨ á ¢ãâà¥¨¬ áâà®¥¨¥¬ �¥¬«¨. �àã-£¨¥ ä ªâ®àë | íâ® ¤¢¨¦¥¨¥ �¥¬«¨ ¯® ®à¡¨â¥ ¨ ¥¥¢§ ¨¬®¤¥©áâ¢¨¥ á ¤àã£¨¬¨ â¥« ¬¨ �®«¥ç®© á¨áâ¥-¬ë. �¤ ª® ¢  áâ®ïé¥¥ ¢à¥¬ï ¥â ¥¤¨®© â¥®à¨¨, ª®-â®à ï ¬®£«  ¡ë ¯®«®áâìî ®¡êïá¨âì  ¡«î¤ ¥¬ë¥®á®¡¥®áâ¨ ¢à é¥¨ï �¥¬«¨ ¨ ¤¢¨¦¥¨ï ¥¥ ¯®«î-á®¢ [1, 2]. � ª, § ç¥¨¥ ¯®áâ®ï®© ãâ æ¨¨, ¯®«ã-ç¥®¥ ¯® § ç¥¨î ¯®áâ®ï®© ¯à¥æ¥áá¨¨, ¥ á®£« -áã¥âáï á ¤ ë¬¨  áâà®¬¥âà¨ç¥áª¨å  ¡«î¤¥¨© [3].�®§¬®¦®, íâ® ®¡êïáï¥âáï â¥¬, çâ® ãç¥â ¯à¨«¨¢ëåíää¥ªâ®¢ ¯à®¨§¢®¤¨âáï ¯® ª« áá¨ç¥áª®© áå¥¬¥ � ¯-« á , ¡ §¨àãîé¥©áï   ª¥¯«¥à®¢áª®© § ¤ ç¥ ¤¢ãå â¥«.�  á ¬®¬ ¤¥«¥ ¤¢¨¦¥¨¥ �¥¬«¨ ¯à®¨áå®¤¨â ¯®¤ ¤¥©-áâ¢¨¥¬ �®«æ , �ãë ¨ ¤àã£¨å ¯« ¥â, ¯®íâ®¬ã ¯®¤-å®¤ � ¯« á  | íâ® «¨èì ã«¥¢®¥ ¯à¨¡«¨¦¥¨¥ [4].� «¨ç¨¥ ¢ãâà¥¥£® ï¤à  �¥¬«¨ § áâ ¢«ï¥â ®âª -§ âìáï ®â ¬®¤¥«ì®£® ®¯¨á ¨ï ¯« ¥âë ª ª  ¡á®«îâ-® â¢¥à¤®£® â¥« , ¤ ®£® �. �ìîª®¬®¬.�à¨æ¨¯¨ «ì® ¬¥ï¥â á¨âã æ¨î ®¢®¥, ¡®«¥¥¯®«®¥ ®¯à¥¤¥«¥¨¥ ¯à¨«¨¢®© á¨«ë, ¤ ®¥ ¢ à -¡®â¥ �¢áîª  [3]. � íâ®¬ ®¯à¥¤¥«¥¨¨ ãç¨âë¢ îâáï¢®§¬ãé¥¨ï ¤¢¨¦¥¨ï �¥¬«¨ á® áâ®à®ë N ¢¥è¨åâ¥« ¢ ¥¨¥àæ¨ «ì®© á¨áâ¥¬¥ ª®®à¤¨ â, çâ® ¬®¦¥â¤ âì ¥¯à®â¨¢®à¥ç¨¢®¥ ®¯¨á ¨¥ à¥§ã«ìâ â®¢  áâà®-¬¥âà¨ç¥áª¨å  ¡«î¤¥¨© ¤¢¨¦¥¨ï ¯®«îá®¢ �¥¬«¨.� ¤ ®© à ¡®â¥ ¢§ïâ  ¬®¤¥«ì,   «®£¨ç ï ®¯¨-á ®© ¢ à ¡®â¥ �¢áîª  [3], â. ¥. �¥¬«ï áç¨â ¥âáïáâàãªâãà®-¥®¤®à®¤ë¬ â¥«®¬, á®áâ®ïé¨¬ ¨§ âà¥åª®¬¯®¥â: â¢¥à¤®© ®¡®«®çª¨, ¦¨¤ª®£® ¨ â¢¥à¤®£®ï¤¥à. � ç «® ¯àï¬®ã£®«ì®© á¨áâ¥¬ë ª®®à¤¨ â  -å®¤¨âáï ¢ æ¥âà¥ �¥¬«¨, ®áì OX  ¯à ¢«¥  ¢ â®ç-ªã G ¯¥à¥á¥ç¥¨ï íª¢ â®à  �¥¬«¨ ¨ £à¨¢¨çáª®£® ¬¥-

à¨¤¨  , ®áì OY | ¢ â®çªã ¯¥à¥á¥ç¥¨ï íª¢ â®à �¥¬«¨ ¨ ¬¥à¨¤¨   (90� ¢.¤.), ®áì OZ | ¯® ®á¨ ¢à -é¥¨ï �¥¬«¨ (à¨á. 1).� áá¬®âà¨¬ ¯«®áª¨© ¢ à¨ â § ¤ ç¨ âà¥å â¥«: �¥¬-«ï{�ã {�®«æ¥ ¨ ¢ë¯¨è¥¬ ¢ëà ¦¥¨ï ¤«ï ¯à®¥ª-æ¨© ¯à¨«¨¢®© á¨«ë, ¤¥©áâ¢ãîé¥©   �¥¬«î,   ®á¨®¯¨á ®© ¯àï¬®ã£®«ì®© á¨áâ¥¬ë ª®®à¤¨ â. �à¨íâ®¬ ¡ã¤¥¬ ¨áå®¤¨âì ¨§ ®¯à¥¤¥«¥¨ï ¯à¨«¨¢®© á¨-«ë, ¤ ®£® ¢ à ¡®â¥ �¢áîª  [3]. �¥ªâ®à ¯à¨«¨¢®©á¨«ë ¬®¦® à á¯¨á âì á«¥¤ãîé¨¬ ®¡à §®¬:F = f�m�M1�31 �1 + M2�32 �2 � M1r3 r�� M1M2(M0 +M1) R2R32 � M0M2(M0 +M1) R1R31 � ; (1)
�¨á. 1.



�¥áâ¨ª �®áª®¢áª®£® ã¨¢¥àá¨â¥â . �¥à¨ï 3. �¨§¨ª . �áâà®®¬¨ï. 1998. ü6 61£¤¥ M1; M2; M0 | á®®â¢¥âáâ¢¥® ¬ ááë �ãë,�®«æ  ¨ �¥¬«¨, r; r1 ¨ R1 | á®®â¢¥âáâ¢¥® à á-áâ®ï¨ï ®â �¥¬«¨ ¤® �ãë, ®â �¥¬«¨ ¤® æ¥âà  ¬ áá�¥¬«ï{�ã  ¨ ®â �¥¬«¨ ¤® �®«æ , f | £à ¢¨â æ¨®- ï ¯®áâ®ï ï, �m|¯à®¡ ï â®çª    ¯®¢¥àå®áâ¨ï¤à  �¥¬«¨, �1 = r � l, �2 = R1 � l, R2 = R1 � r,r1 = M1r=(M0 + M1), l | à ¤¨ãá ¢ãâà¥¥£® ï¤-à  �¥¬«¨ (á¬. à¨á. 2; C | æ¥âà ¬ áá á¨áâ¥¬ë �¥¬-«ï{�ã ).
�¨á. 2.�à¨¬¥ïï ¨§¢¥áâë¥ ä®à¬ã«ë áä¥à¨ç¥áª®©  áâà®-®¬¨¨, ãç¨âë¢ ï ¯à¨ à §«®¦¥¨¨ ¢ àï¤ «¨èì ç«¥ë¯¥à¢®£® ¯®àï¤ª  ®â®á¨â¥«ì® ¢¥«¨ç¨ r=R1, l=R1,l=r, § â¥¬ ¯®« £ ï à ¢ë¬¨ ã«î � ¨ �,   â ª¦¥ ã£-«ë  ª«®  ®à¡¨âë �ãë ¨ íª«¨¯â¨ª¨ ª íª¢ â®àã�¥¬«¨, ¯®«ãç¨¬ ®ª®ç â¥«ìë¥ ¢ëà ¦¥¨ï� F�m�x=�f �M1r3 + M2R31 � l cos(t0 + �0)��3M1lr3 f cos t0 cos(! + �) cos(! + � � �0)��3M1lr3 f sin t0 cos(! + �) sin(! + � � �0)++3M2lR31 f cos t0 cos(�0) + M2r1R31 f cos(! + �)++3M2r1R31 f cos2 t0 cos(! + �)++32 M2r1R31 f sin 2t0 sin(! + �);

� F�m�y =�f �M1r3 + M2R31 � l sin(t0 + �0)��3M1lr3 f cos t0 sin(! + �) cos(! + � � �0)��3M1lr3 f sin t0 sin(! + �) sin(! + � � �0)��3M2lR31 f sin t0 cos(�0) + M2r1R31 f sin(! + �)��32 M2r1R31 f sin 2t0 cos(! + �)��3M2r1R31 f sin2 t0 sin(! + �);� F�m�z = 0; (2)£¤¥ t0 | ç á®¢®© ã£®« �®«æ , �0 | íª«¨¯â¨ç¥á-ª ï ¤®«£®â  �®«æ , !, � |  à£ã¬¥â ¯¥à¨£¥ï ¨ ¨á-â¨ ï  ®¬ «¨ï �ãë á®®â¢¥âáâ¢¥®. � ¢¥áâ¢  (2)á®¤¥à¦ â ç áâ®âë, á®®â¢¥âáâ¢ãîé¨¥ áãâ®ç®¬ã, ¬¥-áïç®¬ã ¨ £®¤®¢®¬ã ¯¥à¨®¤ ¬,   â ª¦¥ ¯¥à¨®¤ ¬2�t=! = 8; 85 £®¤  ¨ 2�t=(!��0) = 1; 13 £®¤ . � ¯«®á-ª®¬ ¢ à¨ â¥  è¥© § ¤ ç¨ ç áâ®âë ¨ ¯¥à¨®¤ë, ãª -§ ë¥ ¢ à ¡®â¥ �¢áîª  [3], á®åà ïîâáï. �«¥¤®¢ -â¥«ì®, ¢¥àë ¨ ¢ë¢®¤ë, á¤¥« ë¥ �¢áîª®¬ [3], ¨¯à¥¦¤¥ ¢á¥£® ¢ë¢®¤ ® â®¬, çâ® ç ¤«¥à®¢  ¯¥à¨®¤¨ç-®áâì ¨¬¥¥â íª¢¨¢ «¥â ¢ ¢ à¨ æ¨ïå ¯à¨«¨¢®© á¨«ë¨ ¥ ï¢«ï¥âáï ¨áª«îç¨â¥«ì®© ¨ çâ® ¨§¬¥ï¥¬®áâìè¨à®â á«¥¤ã¥â à áá¬ âà¨¢ âì ª ª ¯à®æ¥áá, ®¡ãá«®¢-«¥ë© ¢ëã¦¤¥ë¬¨ ¤¢¨¦¥¨ï¬¨ ¢ãâà¥¥£® ï¤-à , ¯à®¨áå®¤ïé¨¬¨   ä®¥ ¢ëã¦¤¥®© ãâ æ¨¨áâàãªâãà®-¥®¤®à®¤®© �¥¬«¨.� ¡®â  ¢ë¯®«¥  ¯à¨ ä¨ á®¢®© ¯®¤¤¥à¦ª¥�®áá¨©áª®£® ä®¤  äã¤ ¬¥â «ìëå ¨áá«¥¤®¢ ¨©(£à âë 96-02-17550 ¨ 95-02-04190).�¨â¥à âãà 1. Dehant V. // IAU Symp. 1988. No. 128. P. 323.2. �ëå«®¢  �.�. // �ªâã «ìë¥ ¯à®¡«¥¬ë £¥®¤¨ ¬¨ª¨. �.,1991. �. 9.3. �¢áîª �.�. // ��� ����. 1980. 254, ü 4. �. 834.4. �¢áîª �.�. // �ªâã «ìë¥ ¯à®¡«¥¬ë £¥®¤¨ ¬¨ª¨. �.,1991. �. 52. �®áâã¯¨«  ¢ p¥¤ ªæ¨î29.04.98


