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������������ 551.24 ������� ��������� �������� ������� ������.�. � àª¨(����)�®ª § ®, çâ® ¬¥å ¨§¬ áã¡¤ãªæ¨¨ ¨  ªªã¬ã«ïæ¨¨ ¬ áá ®ª¥ ¨ç¥áª¨å ¯«¨â ¯à¨¢®¤¨â ª¬¥¤«¥®¬ã ã¬¥ìè¥¨î áà¥¤¥£® à ¤¨ãá  �¥¬«¨ á® áª®à®áâìî � 0,35 ¬¬/£®¤�à®¡«¥¬¥ ¢¥ª®¢®£® ¨§¬¥¥¨ï à ¤¨ãá  �¥¬«¨ ã¦¥¡®«¥¥ áâ  «¥â. �®æ¥¯æ¨ï à áè¨à¥¨ï �¥¬«¨ ®â ¥¥ § ç â-ª®¢ ¢¯«®âì ¤® á®¢à¥¬¥®£® á®áâ®ï¨ï ¯®¤à®¡® ¨§«®- ¦¥  ¢ ¬®®£à ä¨¨ �íà¨ [1], ¯®íâ®¬ã ®â¬¥â¨¬ «¨èì â¥à ¡®âë, ª®â®àë¥ ¨¬¥îâ ¥¯®áà¥¤áâ¢¥®¥ ®â®è¥¨¥ ª¯à®¢®¤¨¬®¬ã §¤¥áì ¨áá«¥¤®¢ ¨î.



44 �¥áâ¨ª �®áª®¢áª®£® ã¨¢¥àá¨â¥â . �¥à¨ï 3. �¨§¨ª . �áâà®®¬¨ï. 1998. ü 1�®£« á® á®¢à¥¬¥ë¬ ¢®§§à¥¨ï¬, ¯®çâ¨ 95% ¯®¢¥àå-®áâ¨ �¥¬«¨  å®¤¨âáï ¢ á®áâ®ï¨¨  ¯àï¦¥¨ï á¦ â¨ï, çâ®¬®¦® à áá¬ âà¨¢ âì ª ª ¯àï¬®¥ ãª § ¨¥   áãé¥áâ¢®¢ -¨¥ ¯à®æ¥áá  á®ªà é¥¨ï à ¤¨ãá  �¥¬«¨ [2]. �à¥¤«®¦¥ ï�à®¯®âª¨ë¬ £¥®¤¨ ¬¨ç¥áª ï ¬®¤¥«ì [2] ®¯¨à ¥âáï   â¥-®à¨î ¤¢¨¦¥¨ï ¯«¨â ¨ ¯ã«ìá æ¨®ãî £¨¯®â¥§ã �¡àãç¥¢ .�®£« á® [2], ¨§¬¥¥¨¥ ¯«®é ¤¨ ¯®¢¥àå®áâ¨ �¥¬«¨ ï¢«ï¥âáï§ ª®¯¥à¥¬¥ë¬, ¨¬¥¥â ¤¥ª ¤ë© ¨ ¨àà¥£ã«ïàë© å à ªâ¥à¨ á®£« áã¥âáï á ¢ à¨ æ¨ï¬¨ áª®à®áâ¨ ¢à é¥¨ï �¥¬«¨. �® ¥áâì¯¥à¨®¤ë à áè¨à¥¨ï �¥¬«¨ á¬¥ïîâáï ¯¥à¨®¤ ¬¨ ¥¥ á¦ â¨ï.� à ¡®â¥ [2] ãª §ë¢ ¥âáï, çâ®  ¡«î¤ ¥¬®¥ á¦ â¨¥ §¥¬®©ª®àë ¬®£«® ¢®§¨ªãâì ¢ à¥§ã«ìâ â¥ á®ªà é¥¨ï à ¤¨ãá �¥¬«¨ ¢ ¯®á«¥¤¨¥ 10 ¬« «¥â   ¥®â¥ªâ®¨ç¥áª®¬ íâ ¯¥ ¥¥à §¢¨â¨ï.�   «®£¨ç®¬ã ¢ë¢®¤ã ®¡ ã¬¥ìè¥¨¨ à ¤¨ãá  �¥¬«¨¢ á®¢à¥¬¥ãî í¯®åã ¯à¨è¥« �ãàè  [3, 4] ¢ à¥§ã«ìâ â¥âé â¥«ì®£®   «¨§  ¨â¥£à «®¢ ª¨¥â¨ç¥áª®£® ¬®¬¥â  á¨á-â¥¬ë �¥¬«ï{�ã  á ¨á¯®«ì§®¢ ¨¥¬ á®¢à¥¬¥ëå ¤ ëå ®¯à¨«¨¢ëå ¨§¬¥¥¨ïå ¯ à ¬¥âà®¢ íâ®© á¨áâ¥¬ë, ¢¥ª®¢®© ¢ -à¨ æ¨¨ ª®íää¨æ¨¥â  £¥®¯®â¥æ¨ «  J2 ¨ ã£«®¢®¬ ãáª®à¥¨¨¢à é¥¨ï �¥¬«¨.� ¯®á«¥¤¨¥ £®¤ë ¯®ï¢¨«¨áì à ¡®âë [5, 6], ¢ ª®â®àëå¯à¥¤¯à¨¨¬ îâáï ¯®¯ëâª¨ ®¯à¥¤¥«¥¨ï áª®à®áâ¨ ¨§¬¥¥¨ïà ¤¨ãá  �¥¬«¨ _R   ®á®¢¥ ¤ ëå ¢ëá®ª®â®çëå « §¥à-ëå  ¡«î¤¥¨© á¯ãâ¨ª®¢ Lageos. �¢â®àë ¯à¨¤¥à¦¨¢ îâáï¯à®â¨¢®¯®«®¦ëå ¢§£«ï¤®¢   ¯à®¡«¥¬ã,   ¨å à¥§ã«ìâ âë¯® ®¯à¥¤¥«¥¨î _R ®áïâ ¯à®â¨¢®à¥ç¨¢ë© å à ªâ¥à (â ª, ©¤¥ë¥ ¨¬¨ § ç¥¨ï _R ¢ àì¨àãîâáï ¢ ¡®«ìè¨å ¯à¥¤¥« å:®â 16 ¤® �20 ¬¬/£®¤).�é¥ ¡®«¥¥ § ¯ãâ ë¬ ï¢«ï¥âáï ¢®¯à®á ® ¬¥å ¨§¬ å,¯®à®¦¤ îé¨å ¨§¬¥¥¨¥ áà¥¤¥£® à ¤¨ãá  �¥¬«¨. � ¯à¨¬¥à,á®®¡à ¦¥¨ï ¨§¢¥áâ®£® ¯®á«¥¤®¢ â¥«ï £¨¯®â¥§ë à áè¨àïî-é¥©áï �¥¬«¨ �íà¨ [1] ®á®¢ ë   ¨¤¥¥ à®áá¨©áª®£® ¨¦¥¥à �àª®¢áª®£® ® ¯®£«®é¥¨¨ �¥¬«¥© íä¨à ,   â ª¦¥   § ª®¥� ¡¡«  à áè¨à¥¨ï �á¥«¥®©. �à¨¢«¥ª îâáï ¤«ï ®æ¥®ª¢®§¬®¦ëå £¥®¤¨ ¬¨ç¥áª¨å íää¥ªâ®¢ â ª¦¥ ¤àã£¨¥ ä¨§¨-ç¥áª¨¥ â¥®à¨¨,  ¯à¨¬¥à, ¤®¯ãáª îé¨¥ ¢à¥¬¥ë¥ ¢ à¨ æ¨¨£à ¢¨â æ¨®®© ¯®áâ®ï®© [7].� ¤ ®© à ¡®â¥ ¯®«ãç¥ë ®æ¥ª¨ áª®à®áâ¨ ¨§¬¥¥¨ïáà¥¤¥£® à ¤¨ãá  �¥¬«¨ ä ªâ¨ç¥áª¨   ®á®¢¥ ¯à¥¤¯®«®¦¥¨ï® áãé¥áâ¢®¢ ¨¨ ¬¥å ¨§¬   ªªã¬ã«ïæ¨¨ ¬ áá ¢¤®«ì áà ¢¨-â¥«ì® ã§ª¨å ®ªà¥áâ®áâ¥© §® áã¡¤ãªæ¨¨ [8].�®£« á® íâ®© £¨¯®â¥§¥  áâ¥®áä¥àë¥ ¬ ááë, ¯®áâã¯ î-é¨¥ ¢ à¨äâ®¢ë¥ §®ë ¨  à é¨¢ ¥¬ë¥   ¯®¤®è¢ å ®ª¥- ¨ç¥áª¨å ¯«¨â, âà á¯®àâ¨àãîâáï ¢á«¥¤áâ¢¨¥ £«®¡ «ì®£®¤¢¨¦¥¨ï ¯«¨â ª §® ¬ áã¡¤ãªæ¨¨ ¨  ªªã¬ã«¨àãîâáï ¢ ¨å®ªà¥áâ®áâïå. �® ¥áâì ¢ ¤ ãî £¥®«®£¨ç¥áªãî í¯®åã  áâ¥®-áä¥àë© á«®© ª ª ¡ë â¥àï¥â ¬ ááã, ãâ®ç ¥âáï,   ª ª á«¥¤áâ¢¨¥íâ®£® ¯« ¥â à®£® ¯à®æ¥áá  áà¥¤¨© à ¤¨ãá �¥¬«¨ ã¬¥ì-è ¥âáï. �àã£¨¬¨ á«®¢ ¬¨, ¯®áâã¯ îé¨¥ ¢  áâ¥®áä¥àã ¬ ááë®ª¥ ¨ç¥áª¨å ¯«¨â, ¯®  è¥¬ã ¯à¥¤¯®«®¦¥¨î, ú¬£®¢¥®û¥ ¢®á¯®«ïîâ ¯®â¥àì úà áå®¤ëå ¬ ááû  áâ¥®áä¥à®£® á«®ï,  ª®æ¥âà¨àãîâáï ¢¤®«ì áà ¢¨â¥«ì® ã§ª¨å ¯®ïá®¢   ¯®-¢¥àå®áâ¨ �¥¬«¨. �¨èì   £¥®«®£¨ç¥áª¨å ¨â¥à¢ « å ¢à¥¬¥¨¨ ¯à¨ áãé¥áâ¢¥ëå ¨§¬¥¥¨ïå ¨â¥á¨¢®áâ¥© ¯à®æ¥áá®¢áã¡¤ãªæ¨¨ ¨ á¯à¥¤¨£  ¯à®¨áå®¤¨â ú¢ëà ¢¨¢ ¨¥û  áâ¥®-áä¥à®£® á«®ï, úà áá áë¢ ¨¥û ¨ ú¡ãªá¨à®¢ª û  ª®¯«¥ëå¢¤®«ì §® áã¡¤ãªæ¨¨ ¬ áá. �ãé¥áâ¢¥ãî à®«ì ¢ ãª § ëå

¯à®æ¥áá å, ¯®-¢¨¤¨¬®¬ã, ¨£à ¥â £«®¡ «ì®¥ ¢à é¥¨¥ «¨â®-áä¥àë [9].� ª¨¬ ®¡à §®¬, ¢ §® å ª®æ¥âà æ¨¨ ¬ áá ¯®£àã¦ -îé¨åáï ®ª¥ ¨ç¥áª¨å ¯«¨â ¤®«¦¥  ¡«î¤ âìáï ®¡à âë©íää¥ªâ | ã¢¥«¨ç¥¨¥ áà¥¤¥£® à ¤¨ãá  �¥¬«¨, çâ® ¯®¤â¢¥à¦-¤ ¥âáï,  ¯à¨¬¥à, ¯®¤ïâ¨¥¬ ¯« â® �¨¡¥â ¨ ¤à. �®¡áâ¢¥®£®¢®àï, ¢ à¥§ã«ìâ â¥ ä®à¬¨à®¢ ¨ï ¯®¤®¡ëå úè¢®¢û áà¥¤-¨© à ¤¨ãá �¥¬«¨ (¢ëç¨á«¥ë© ¤«ï ¢á¥© ¥¥ ¯®¢¥àå®áâ¨,§  ¨áª«îç¥¨¥¬ ã¯®¬ïãâëå ã§ª¨å ¯®ïá®¢ §® áã¡¤ãªæ¨¨)¤®«¦¥ ¨á¯ëâë¢ âì ¬¥¤«¥®¥ ã¬¥ìè¥¨¥.�à¥¤«®¦¥ ï áå¥¬  ¯¥à¥à á¯à¥¤¥«¥¨ï ¬ áá �¥¬«¨ ¯®¤-¤ ¥âáï ¯à®áâ®¬ã   «¨â¨ç¥áª®¬ã ®¯¨á ¨î, ¯à¨ç¥¬ á à §ëå¯®§¨æ¨©. �¨¦¥ ¬ë âà¥¬ï á¯®á®¡ ¬¨ ¯®«ãç¨¬ § ç¥¨ï _R,å®à®è® á®£« áãîé¨¥áï ¬¥¦¤ã á®¡®©.�¥à¢ë© ¬¥â®¤ ®¯¨à ¥âáï   ¨á¯®«ì§®¢ ¨¥ á®®â®è¥¨ï¡ « á  ¬ áá: ã¬¥ìè¥¨¥ ¬ ááë  áâ¥®áä¥à®£® á«®ï § ¥¤¨¨æã ¢à¥¬¥¨ à ¢® áã¬¬¥  ªªã¬ã«¨àã¥¬ëå ¢¤®«ì §® áã¡-¤ãªæ¨¨ ¬ áá ¨ ¬ áá, ¯®áâã¯ îé¨å ª áà¥¤¨®-®ª¥ ¨ç¥áª¨¬åà¥¡â ¬, §  âã ¦¥ ¥¤¨¨æã ¢à¥¬¥¨. �ª®à®áâì ¨§¬¥¥¨ïà ¤¨ãá   áâ¥®áä¥à®£® á«®ï ¯à¨ íâ®¬ á®áâ ¢«ï¥â_R = �R( _ms+ _mc)�=(3m�a) = �R�0; 5727( _ms+ _mc)m ; (1)£¤¥ R = 6371 ª¬ | áà¥¤¨© à ¤¨ãá �¥¬«¨, m | ¥¥¬ áá , � = 3; 21 £/c¬3 ¨ � = 5; 515 £/á¬3 | ¯«®â®áâì áâ¥®áä¥à®£® á«®ï ¨ áà¥¤ïï ¯«®â®áâì �¥¬«¨, _ms ¨ _mc |¤¢  äã¤ ¬¥â «ìëå ¯ à ¬¥âà  £«®¡ «ì®£® â¥ªâ®¨ç¥áª®-£® ¯à®æ¥áá : _ms | áª®à®áâì ¯®áâã¯«¥¨ï ¬ áá ®ª¥ ¨ç¥áª¨å¯«¨â ¢® ¢á¥ §®ë áã¡¤ãªæ¨¨, _mc | áª®à®áâì ¯®áâã¯«¥¨ï áâ¥®áä¥àëå ¬ áá ¯® ¢á¥¬ à¨äâ®¢ë¬ §® ¬ (¢¤®«ì áà¥-¤¨®-®ª¥ ¨ç¥áª¨å åà¥¡â®¢). �à¨ § ¤ ®© ª¨¥¬ â¨ª¥ ¯«¨âãª § ë¥ å à ªâ¥à¨áâ¨ª¨ ®¯à¥¤¥«ïîâáï ¯à®áâë¬¨ ªà¨¢®-«¨¥©ë¬¨ ¨â¥£à « ¬¨ ¯® ¯®¢¥àå®áâ¨ �¥¬«¨ ¢¤®«ì §®áã¡¤ãªæ¨¨ ¨ à¨äâ®¢ëå §® ¨ ¤®¢®«ì® «¥£ª® à ááç¨âë¢ îâáï¯à¨¡«¨¦¥ë¬¨ ¬¥â®¤ ¬¨.�«ï à áç¥â  _mc â ª¦¥ ¨á¯®«ì§®¢ «®áì ¨§¢¥áâ®¥ § -ç¥¨¥ áª®à®áâ¨ á¯à¥¤¨£  ®ª¥ ¨ç¥áª®£® ¤  _Sc == 3; 1 ª¬2/£®¤ [2] ¨ § ç¥¨¥ ¬®é®áâ¨ ¯«¨â ¢ §® å ¨å§ à®¦¤¥¨ï H = 2 ª¬ [10]. �à¨ à áç¥â å § ç¥¨ï _ms¨á¯®«ì§®¢ « áì ª¨¥¬ â¨ç¥áª ï â¥®à¨ï ®â®á¨â¥«ì®£® ¤¢¨-¦¥¨ï «¨â®áä¥àëå ¯«¨â �è ª®¢ {� «ãèª¨  [11]. �à¥¤ïï¬®é®áâì ¯®£àã¦ îé¨åáï ¡«®ª®¢ ¯«¨â ¯à¨¨¬ « áì à ¢®©H = 80 ª¬, ¨å ¯«®â®áâì � = 3; 3 £/c¬3.�«ï  ©¤¥ëå § ç¥¨© ¯ à ¬¥âà®¢_ms=m = 9; 12 � 10�9 ¢¥ª�1; _mc=m = 0; 34 � 10�9 ¢¥ª�1áª®à®áâì ¨§¬¥¥¨ï áà¥¤¥£® à ¤¨ãá  �¥¬«¨ (1) á®áâ ¢¨«  _R == �0; 345 ¬¬/£®¤ ( _R=R = �5; 42 � 10�9 ¢¥ª�1).�â®à®© ¬¥â®¤ ¨á¯®«ì§ã¥â ¨¢ à¨ â â¥ªâ®¨ç¥áª®£® ¯à®-æ¥áá : áã¬¬  ®á¥¢ëå ¬®¬¥â®¢ ¨¥àæ¨¨ â¥ªâ®¨ç¥áª¨å ¬ áá¯à¨ «î¡®¬ ¨å ¯¥à¥à á¯à¥¤¥«¥¨¨ ¢ â®ª®¬ ¯à¨¯®¢¥àå®áâ-®¬ áä¥à¨ç¥áª®¬ á«®¥ ®áâ ¥âáï ¥¨§¬¥®©.�âáî¤  á«¥¤ã¥â ¢ëà ¦¥¨¥ ¤«ï áª®à®áâ¨ ¨§¬¥¥¨ï à ¤¨-ãá  �¥¬«¨:_RR = � �I6�a ( _A+ _B + _C)sC = �0; 0947( _A+ _B + _C)sC ; (2)



�¥áâ¨ª �®áª®¢áª®£® ã¨¢¥àá¨â¥â . �¥à¨ï 3. �¨§¨ª . �áâà®®¬¨ï. 1998. ü1 45£¤¥ I = C=mR2 = 0; 33068 | ¡¥§à §¬¥àë© ¬®¬¥â¨¥àæ¨¨ �¥¬«¨,   ( _A)s, ( _B)s, ( _C)s | áª®à®áâ¨ ¨§¬¥¥¨ï®á¥¢ëå ¬®¬¥â®¢ ¨¥àæ¨¨ �¥¬«¨ ¢á«¥¤áâ¢¨¥ áã¡¤ãªæ¨¨ ¨ ªªã¬ã«ïæ¨¨ ¬ áá ®ª¥ ¨ç¥áª¨å ¯«¨â. �å § ç¥¨ï (á¬. (5))¡ë«¨ ®¯à¥¤¥«¥ë ¢ à¥§ã«ìâ â¥ ¯à¨¡«¨¦¥®£® ¢ëç¨á«¥¨ïá®®â¢¥âáâ¢ãîé¨å ®¡ê¥¬ëå ¨â¥£à «®¢ [8].�«ï íâ¨å § ç¥¨© ¯® ä®à¬ã«¥ (2)  å®¤¨¬: _R=R == �5; 025 � 10�9 ¢¥ª�1, _R = �0; 320 ¬¬/£®¤.�à¥â¨© ¬¥â®¤ ®á®¢    ¨á¯®«ì§®¢ ¨¨ § ç¥¨ï ¥¯à¨-«¨¢®£® ãáª®à¥¨ï ¢à é¥¨ï �¥¬«¨ [12], ¢ë§¢ ®£® ¢ à¨- æ¨¥© ¤¨ ¬¨ç¥áª®£® áâà®¥¨ï �¥¬«¨ (â®ç¥¥, ¥¥ ¯®«ïà®£®¬®¬¥â  ¨¥àæ¨¨ C),_!nt=! = � _C=C = (6; 92� 1; 73) � 10�8 ¢¥ª�1: (3)�®á«¥¤¥¥ à ¢¥áâ¢® ¬®¦® § ¯¨á âì ¯®¤à®¡¥¥:_RR = � �I2�a��" _!nt! + _CC!O+  _CC!A+  _CC!G+  _CC!WI+ _CC!S#:(4)� ª¢ ¤à âëå áª®¡ª å § ¯¨á ë ¢ à¨ æ¨¨ ¬®¬¥â  ¨¥àæ¨¨�¥¬«¨, ¢ë§¢ ë¥ ¨§¬¥¥¨¥¬ ãà®¢ï �¨à®¢®£® ®ª¥   (O), ªªà¥ªæ¨¥© «ì¤®¢ ¢ �â àªâ¨¤¥ (A) ¨ �à¥« ¤¨¨ (G) ¨áã¡¤ãªæ¨¥© ¯«¨â (S). � à¨ æ¨ï ( _C)WI ®¡ãá«®¢«¥  ¤àã£¨¬¨¯à®æ¥áá ¬¨ âà áä®à¬ æ¨¨ «¥¤{¢®¤ {«¥¤ ¢ ¯à¨¯®¢¥àå®áâ-ëå á«®ïå �¥¬«¨.�á¥ íâ¨ ¢ à¨ æ¨¨ ¡ë«¨ à ááç¨â ë ¤«ï ¯à®áâëå ¬®¤¥-«¥© ãª § ëå £¥®¤¨ ¬¨ç¥áª¨å ¯à®æ¥áá®¢ ¯® ¬¥â®¤¨ª¥, ¨á-¯®«ì§®¢ ®©,  ¯à¨¬¥à, ¢ [8]. �ª®à®áâ¨ ¢¥ª®¢ëå ¨§¬¥¥¨©ãà®¢ï �¨à®¢®£® ®ª¥   ¨ «¥¤®¢ëå ¯®ªà®¢®¢ �à¥« ¤¨¨¨ �â àªâ¨¤ë ¯à¨¨¬ «¨áì à ¢ë¬¨ 1,38 ¨ 20 ¬¬/£®¤ [13].�à¥¤ïï íää¥ªâ¨¢ ï ¬®é®áâì ¯®£àã¦ îé¨åáï «¨â®áä¥à-ëå ¯«¨â ¯à¨¨¬ « áì à ¢®© 80 ª¬ [10].�¯ãáª ï ¯à®æ¥¤ãàã ¢ëç¨á«¥¨ï ¢ à¨ æ¨© ¯®«ïà®£® ¬®-¬¥â  ¨¥àæ¨¨ �¥¬«¨ ¢ (4), ª®â®à ï á¢®¤¨âáï ª ¯à¨¡«¨-¦¥®¬ã ¢ëç¨á«¥¨î ¬¥â®¤®¬ âà ¯¥æ¨© á®®â¢¥âáâ¢ãîé¨å¯®¢¥àå®áâëå ¨â¥£à «®¢, ¯à¨¢¥¤¥¬ ¨å § ç¥¨ï:� _A�0 =C = 13; 29 � 10�9 ¢¥ª�1;� _A�A =C = 9; 83 � 10�9 ¢¥ª�1;� _A�G =C = 1; 70 � 10�9 ¢¥ª�1;� _A�S =C = 17; 17 � 10�9 ¢¥ª�1;� _B�0 =C = 13; 80 � 10�9 ¢¥ª�1;� _B�A =C = 9; 61 � 10�9 ¢¥ª�1;� _B�G =C = 1; 73 � 10�9 ¢¥ª�1;� _B�S =C = 14; 13 � 10�9 ¢¥ª�1;� _C�0 =C = 14; 12 � 10�9 ¢¥ª�1;� _C�A =C = 0; 64 � 10�9 ¢¥ª�1;� _C�G =C = 0; 17 � 10�9 ¢¥ª�1;� _C�S =C = 21; 77 � 10�9 ¢¥ª�1: (5)
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