
�¥áâ­¨ª �®áª®¢áª®£® ã­¨¢¥àá¨â¥â . �¥à¨ï 3. �¨§¨ª , �áâà®­®¬¨ï. 1997. ü 5 57������� ���������������������� � �������������� ��������� 524.3 ������������� ������ ������������������������������� ���� ����� ����������. �. � àª®¢áª¨©(����)�à¥¤« £ ¥âáï ­®¢ë© áæ¥­ à¨© ¢à¥¬¥­­®© í¢®«îæ¨¨ âà ­á- «ìä¢¥­®¢áª¨å ã¤ à­ëå ¢®«­ ¬ «®© ¬¯«¨âã¤ë: ª®«¥¡ â¥«ì­ë© à á¯ ¤, â. ¥. ¢§ ¨¬®®¡à â¨¬ ï âà ­áä®à¬ æ¨ï ¢  «ìä¢¥­®¢áª¨© à §àë¢.�à¨ íâ®¬ ¨§«ãç îâáï ã¤ à­ë¥ ¨  ¢â®¬®¤¥«ì­ë¥ ¢®«­ë,   â ª¦¥ ª®­â ªâ­ë¥ à §àë¢ë. � ª¨¬®¡à §®¬, ­¥í¢®«îæ¨®­­ ï ã¤ à­ ï ¢®«­  ­¥ ¬®¦¥â áãé¥áâ¢®¢ âì ª ª áâ æ¨®­ à­®¥ â¥ç¥­¨¥.� ¯®á«¥¤­¨¥ £®¤ë ¢®§®¡­®¢¨«áï ¨­â¥à¥á ª ¢®¯à®áã® ä®à¬¨à®¢ ­¨¨ ¨ í¢®«îæ¨¨ ¬ £­¨â®£¨¤à®¤¨­ ¬¨-ç¥áª¨å ã¤ à­ëå ¢®«­ (á¬., ­ ¯à., [1]). � ª ¨§¢¥áâ­®,âà ­á- «ìä¢¥­®¢áª¨¥ ã¤ à­ë¥ ¢®«­ë (����), ­  ª®â®-àëå áª®à®áâì â¥ç¥­¨ï ¯¥à¥å®¤¨â ç¥à¥§  «ìä¢¥­®¢áªãî,ï¢«ïîâáï ­¥í¢®«îæ¨®­­ë¬¨ [2], â. ¥. ¤«ï ­¨å § ¤ ç ®¡ í¢®«îæ¨¨ ¢® ¢à¥¬¥­¨ ­ ç «ì­®£® ¬ «®£® ¢®§¬ãé¥-­¨ï ­¥ ¨¬¥¥â ¥¤¨­áâ¢¥­­®£® à¥è¥­¨ï. �âáî¤  ¬®¦­®á¤¥« âì ¢ë¢®¤, çâ® ���� ­¥ ¬®¦¥â áãé¥áâ¢®¢ âì ª ªáâ æ¨®­ à­®¥ â¥ç¥­¨¥. �é¥ ®¤¨­  à£ã¬¥­â ¢ ¯®«ì§ãíâ®© â®çª¨ §à¥­¨ï á®áâ®¨â ¢ â®¬, çâ® áâàãªâãà  ­¥-í¢®«îæ¨®­­®£® ã¤ à­®£® ¯¥à¥å®¤  ­¥®¤­®§­ ç­  (á¬.,­ ¯à., [3]).�¥¤ ¢­® ¯à®¡«¥¬  áãé¥áâ¢®¢ ­¨ï ­¥í¢®«îæ¨®­­ëåà §àë¢®¢ ¯®«ãç¨«  ­®¢®¥ à §¢¨â¨¥ ¢ à ¡®â å [4, 5], ¢ª®â®àëå à áá¬ âà¨¢ ¥âáï ­¥¯«®áª ï áâàãªâãà  ã¤ à­ëå¢®«­. � íâ®¬ á«ãç ¥ £à ­¨ç­ë¥ §­ ç¥­¨ï âà ­á- «ìä-¢¥­®¢áª®£® ã¤ à­®£® ¯¥à¥å®¤  â ª¦¥ á®¥¤¨­ïîâáï ­¥-¥¤¨­áâ¢¥­­®© ¨­â¥£à «ì­®© ªà¨¢®©. �«ï â®£® çâ®¡ëãáâà ­¨âì íâã ­¥®¤­®§­ ç­®áâì, ¢ à ¡®â¥ [4] ¯®áâã«¨-àã¥âáï, çâ® ¯®¬¨¬® £à ­¨ç­ëå §­ ç¥­¨© á«¥¤ã¥â § ä¨ª-á¨à®¢ âì ­¥ª®â®àãî ¤®¯®«­¨â¥«ì­ãî ¢¥«¨ç¨­ã. �­ à ¢­  ¨­â¥£à «ã Iz (¬¥¦¤ã £à ­¨ç­ë¬¨ á®áâ®ï­¨ï¬¨)®â ª®¬¯®­¥­âë ¬ £­¨â­®£® ¯®«ï, ¯¥à¯¥­¤¨ªã«ïà­®© ª¯«®áª®áâ¨ â¥ç¥­¨ï ¢¯¥à¥¤¨ ¨ ¯®§ ¤¨ ã¤ à­®© ¢®«­ë. �¥-«¨ç¨­  Iz ®¤­®§­ ç­® ¢ë¤¥«ï¥â ¨­â¥£à «ì­ãî ªà¨¢ãî¨ ®áâ ¥âáï ¯®áâ®ï­­®© ¢ ¯à®æ¥áá¥ ¢à¥¬¥­­®© í¢®«îæ¨¨ã¤ à­®© ¢®«­ë. � à¥§ã«ìâ â¥ à¥è¥­¨¥ £à ­¨ç­®© § ¤ -ç¨, ®¯¨áë¢ îé¥© ã¤ à­ë© ¯¥à¥å®¤, áâ ­®¢¨âáï ¥¤¨­áâ-¢¥­­ë¬. �áå®¤ï ¨§ íâ®£®, ¢ p ¡®â¥ [4] ãâ¢¥à¦¤ ¥âáï, çâ®���� ¬®¦¥â ®¡à §®¢ âìáï ¨§ ­ ç «ì­® ­¥¯à¥àë¢­®£®¯à®ä¨«ï ¨ áãé¥áâ¢®¢ âì ª ª áâ æ¨®­ à­®¥ â¥ç¥­¨¥.�¤­ ª® ¤«ï íâ®£® ­¥®¡å®¤¨¬® ¯à¥¤¯®«®¦¨âì, çâ®¢ ­ ç «ì­®¬ ¯à®ä¨«¥ ¢®§­¨ª ¥â ®¤¨­ à §àë¢. � ª ïª®­ä¨£ãà æ¨ï ­¥ ï¢«ï¥âáï ¥¤¨­áâ¢¥­­® ¢®§¬®¦­®©. �á-«¨ ¤ ­­ë© ã¤ à­ë© ¯¥à¥å®¤ ¬®¦¥â ¡ëâì à¥ «¨§®¢ ­ç¥à¥§ ­¥áª®«ìª® ã¤ à­ëå ¨«¨  ¢â®¬®¤¥«ì­ëå ¢®«­, â®­¥®¤­®§­ ç­®áâì áâàãªâãàë ­¥ ãáâà ­ï¥âáï [6]. � ª¨¬®¡à §®¬, ­¥í¢®«îæ¨®­­ ï ¢®«­  áâàãªâãà­® ­¥ãáâ®©-ç¨¢ . �âáãâáâ¢¨¥ ¥¤¨­áâ¢¥­­®£® à¥è¥­¨ï § ¤ ç¨ ®¡

í¢®«îæ¨¨ ¢® ¢à¥¬¥­¨ ¥¥ ¬ «®£® ¢®§¬ãé¥­¨ï ®§­ ç ¥â,çâ® ¬ «®¥ ¢®§¬ãé¥­¨¥ ¯à¨¢®¤¨â ª ­¥¬ «®¬ã ¨§¬¥­¥­¨î¨áå®¤­®£® à §àë¢­®£® â¥ç¥­¨ï ã¦¥ ¢ ­ ç «ì­ë© ¬®¬¥­â¢à¥¬¥­¨. �â¨¬ ¨§¬¥­¥­¨¥¬ ï¢«ï¥âáï à áé¥¯«¥­¨¥ ­ ¤àã£¨¥ à §àë¢ë ¨«¨ ¯¥à¥å®¤ ª ¡®«¥¥ ®¡é¥¬ã ­¥áâ æ¨®-­ à­®¬ã â¥ç¥­¨î.� á¯ ¤­ë¥ ª®­ä¨£ãà æ¨¨ ¤«ï ���� ­ ©¤¥­ë â®«ìª®¢ ­¥ª®â®àëå ç áâ­ëå á«ãç ïå. �ë ®£à ­¨ç¨¬áï á«ãç ¥¬à §àë¢®¢ ¬ «®©  ¬¯«¨âã¤ë, ¤«ï ª®â®àëå ª á â¥«ì­ ïª®¬¯®­¥­â  ¬ £­¨â­®£® ¯®«ï ­¥ ¬ «  ¯® áà ¢­¥­¨î á­®à¬ «ì­®© ª®¬¯®­¥­â®© [7]. �ª çª¨ � ¬ £­¨â®£¨¤p®-¤¨­ ¬¨ç¥áª¨å (���) ¢¥«¨ç¨­ ­  â ª®¬ à §àë¢¥ ¤ îâáïä®à¬ã«®© �0Qj = �AQj + A0j�0�: (1)�¤¥áì Q = (�; p; vx; vy ; By) ¥áâì ¢¥ªâ®à á®áâ®ï­¨ï, A0j {­¥ª®â®àë¥ ¨§¢¥áâ­ë¥ ª®íää¨æ¨¥­âë, ®áì x ­ ¯à ¢«¥-­  ¯® ­®à¬ «¨ ª ¯®¢¥àå­®áâ¨ à §àë¢ ,   �AQj áãâì®â«¨ç­ë¥ ®â ­ã«ï áª çª¨ By ¨ vy ­   «ìä¢¥­®¢áª®¬à §àë¢¥. � à áá¬ âà¨¢ ¥¬®¬ á«ãç ¥, ª®£¤  By ­¥ ¬ -«®,    ¬¯«¨âã¤  �� ¬ « , ���� ¬®¦¥â ¯à¥¤áâ ¢«ïâìá®¡®© â®«ìª® ¯¥à¥å®¤ II ! III: �¤¥áì ¨ ¤ «¥¥ à¨¬áª¨¥æ¨äàë ®¡®§­ ç îâ á®áâ®ï­¨ï ¢¢¥àå ¨ ¢­¨§ ¯® ¯®â®ªã, ¢ª®â®àëå §­ ç¥­¨ï ­®à¬ «ì­®© á®áâ ¢«ïîé¥© áª®à®áâ¨â¥ç¥­¨ï ­ å®¤ïâáï ¢ ¨­â¥p¢ « å, à §¤¥«¥­­ëå ä §®¢ë¬¨áª®à®áâï¬¨ ¬ £­¨â®§¢ãª®¢ëå ¨  «ìä¢¥­®¢áª¨å ¢®«­¬ «®©  ¬¯«¨âã¤ë.� á¯ ¤­ ï ª®­ä¨£ãà æ¨ï ¤«ï ­¥í¢®«îæ¨®­­®© ¢®«-­ë ®¯à¥¤¥«ï¥âáï ¨§ â®£® ãá«®¢¨ï, çâ® áã¬¬ë áª çª®¢ ­ ¢â®à¨ç­ëå ¢®«­ å à ¢­ë áª çª ¬ ­  ¨áå®¤­®© ¢®«­¥.�«ï íâ®£® áª çª¨ ­  ª®­â ªâ­®¬ à §àë¢¥,   â ª¦¥­  ¡ëáâàëå ¨ ¬¥¤«¥­­ëå ã¤ à­ëå ¨«¨  ¢â®¬®¤¥«ì­ëå¢®«­ å á«¥¤ã¥â ¢ëà §¨âì ç¥à¥§ áª ç®ª ¯«®â­®áâ¨. �â¨¢ëà ¦¥­¨ï á®¢¯ ¤ îâ á ¢ëà ¦¥­¨ï¬¨ ¤«ï ¢®§¬ãé¥­¨©,¯¥à¥­®á¨¬ëå ¢®«­ ¬¨ ¬ «®©  ¬¯«¨âã¤ë. �®£¤  ¯®«ã-ç ¥âáï á«¥¤ãîé¥¥ ãà ¢­¥­¨¥:Xi Aij�i� +�AQj = A0j�0�+�AQj; (2)£¤¥ ¨­¤¥ªá i ®¡®§­ ç ¥â â¨¯ à §àë¢ . �¥è¥­¨¥ íâ¨å



�¥áâ­¨ª �®áª®¢áª®£® ã­¨¢¥àá¨â¥â . �¥à¨ï 3. �¨§¨ª , �áâà®­®¬¨ï. 1997. ü5 58 «£¥¡à ¨ç¥áª¨å ãà ¢­¥­¨©�i� = ai�0� (3)¯®§¢®«ï¥â ®¯à¥¤¥«¨âì  ¬¯«¨âã¤ë ¢â®à¨ç­ëå ¢®«­ �i�¯®  ¬¯«¨âã¤¥ ¨áå®¤­®© ¢®«­ë �0�: �¢­ë¥ ¢ëà ¦¥­¨ï¤«ï ¢¥«¨ç¨­ ai ¯à¨¢¥¤¥­ë ¢ à ¡®â¥ [7].�«ï ¤ «ì­¥©è¨å à ááã¦¤¥­¨© áãé¥áâ¢¥­­®, çâ®���� ­¥ ¬®¦¥â ¯®ï¢¨âìáï ¯®á«¥ à á¯ ¤  ¢ ª ç¥áâ¢¥¢â®à¨ç­®© ¢®«­ë. �â® á¢ï§ ­® á â¥¬, çâ® ¤«ï ¤ ­­®£®Iz á®áâ®ï­¨¥ III ¯®§ ¤¨ ã¤ à­®© ¢®«­ë ®¤­®§­ ç­®®¯à¥¤¥«ï¥âáï á®áâ®ï­¨¥¬ II ¢¯¥à¥¤¨ ­¥¥ [4]. � ¯à¨¡«¨¦¥-­¨¨ ¬ «®©  ¬¯«¨âã¤ë ®âáî¤  á«¥¤ã¥â, çâ®  ¬¯«¨âã¤ë¨áå®¤­®© ¨ ¢â®à¨ç­®© ���� à ¢­ë,   ¢á¥ ®áâ «ì­ë¥¢â®à¨ç­ë¥ ¢®«­ë ®âáãâáâ¢ãîâ. �â¬¥â¨¬, çâ® ãâ¢¥à¦¤¥-­¨¥ ® á¢ï§¨ Iz á  ¬¯«¨âã¤®© ¢®«­ë ¤®ª § ­® ¢ p ¡®â¥ [4]â®«ìª® ¤«ï ¨§®í­âà®¯¨ç¥áª¨å â¥ç¥­¨©. �¤­ ª® íâ®â¢ë¢®¤ ¬®¦­® á¤¥« âì, ¨áå®¤ï â ª¦¥ ¨§ á«¥¤ãîé¥£®®¡áâ®ïâ¥«ìáâ¢ . �­ «¨§ ®á®¡ëå â®ç¥ª ��� ãà ¢­¥-­¨©, á®®â¢¥âáâ¢ãîé¨å £à ­¨ç­ë¬ á®áâ®ï­¨ï¬ ã¤ à­ëå¯¥à¥å®¤®¢, ¯®ª §ë¢ ¥â, çâ® ¯¥à¥å®¤ II ! III ¬®¦¥â®áãé¥áâ¢«ïâìáï ¯® ¤¢ã¬ ¨­â¥£à «ì­ë¬ ªà¨¢ë¬: ¯à ¢®©¨ «¥¢®© ¯®«ïà¨§ æ¨¨. � íâ®¬ á®áâ®¨â ¥£® ®â«¨ç¨¥ ®â¯¥à¥å®¤®¢ I ! III (II ! IV) ¨ I ! IV; ª®â®àë¥ ®¯¨áë-¢ îâáï á®®â¢¥âáâ¢¥­­® ®¤­®- ¨ ¤¢ãå¯ à ¬¥âà¨ç¥áª¨¬¨á¥¬¥©áâ¢ ¬¨ ªà¨¢ëå (á¬., ­ ¯à., [8]). �®âï áâàãªâãà ã¤ à­®© ¢®«­ë II ! III ï¢«ï¥âáï ­¥®¤­®§­ ç­®©, ®­ ­¥ á®¤¥à¦¨â ¤àã£¨å ¯à®¨§¢®«ì­ëå ¯ à ¬¥âà®¢, ªà®¬¥ ¬¯«¨âã¤ë. �®íâ®¬ã ¥á«¨ ¢¥«¨ç¨­ , å à ªâ¥à¨§ãîé ïáâàãªâãàã, ¨ á®áâ®ï­¨¥ ¢¯¥à¥¤¨ ¢®«­ë § ¤ ­ë, â® ¥¥ ¬¯«¨âã¤  ä¨ªá¨à®¢ ­ .�â ª, ¨áå®¤­ ï ­¥í¢®«îæ¨®­­ ï ã¤ à­ ï ¢®«­  à á-¯ ¤ ¥âáï ­  ª®­â ªâ­ë© à §àë¢, ¬ £­¨â®§¢ãª®¢ë¥ ¢®«-­ë ¨  «ìä¢¥­®¢áª¨© à §àë¢. �¤­ ª®  «ìä¢¥­®¢áª¨©à §àë¢ â ª¦¥ ï¢«ï¥âáï ­¥í¢®«îæ¨®­­ë¬ ¯à¨ ­ «¨ç¨¨áª®«ì ã£®¤­® ¬ «®©, ­® ­¥­ã«¥¢®© ¤¨áá¨¯ æ¨¨ [9]. �«¥-¤®¢ â¥«ì­®, ¢®¯à®á ® ¤ «ì­¥©è¥© í¢®«îæ¨¨ ¢® ¢à¥¬¥­¨à áá¬ âà¨¢ ¥¬®© ª®­ä¨£ãà æ¨¨ ®áâ ¥âáï ®âªàëâë¬.� ¤ ­­®© à ¡®â¥ ¯à¥¤« £ ¥âáï áæ¥­ à¨© â ª®© í¢®-«îæ¨¨: ª®«¥¡ â¥«ì­ë© à á¯ ¤. �®¤ ¤¥©áâ¢¨¥¬ ¬ «®£®¢®§¬ãé¥­¨ï ���� à á¯ ¤ ¥âáï ­  á¨áâ¥¬ã ¢®«­, ¢ª«î-ç îéãî  «ìä¢¥­®¢áª¨© à §àë¢. �à¨ íâ®¬ ¨­â¥£à «®â Bz ¯® ¯à®ä¨«î ¨áå®¤­®© ¢®«­ë á®åà ­ï¥âáï ¨à ¢¥­ ¨­â¥£à «ã ¯® ¯à®ä¨«î  «ìä¢¥­®¢áª®£® à §àë-¢ ,   â¥ç¥­¨¥ ¢ ®áâ «ì­ëå ¢â®à¨ç­ëå ¢®«­ å ï¢«ï¥âáï¯«®áª¨¬. � á¢®î ®ç¥à¥¤ì  «ìä¢¥­®¢áª¨© à §àë¢ â ª-¦¥ à á¯ ¤ ¥âáï á ®¡à §®¢ ­¨¥¬ ����. �¥  ¬¯«¨âã¤ à ¢­   ¬¯«¨âã¤¥ ¨áå®¤­®© ¢®«­ë, § ¤ ¢ ¥¬®© ¢¥«¨-ç¨­®© Iz: �¬¯«¨âã¤ë ®áâ «ì­ëå ¢®«­ ã¤®¢«¥â¢®àïîâãà ¢­¥­¨î (2), ¢ ª®â®à®¬ �0Qj ¯¥à¥­®á¨âáï ¢ «¥¢ãîç áâì. �®íâ®¬ã ®­¨ ®¯à¥¤¥«ïîâáï ä®à¬ã«®© (3), ¢ ª®-â®à®© ai § ¬¥­ï¥âáï ­  �ai, â. ¥. ¢¬¥áâ® ã¤ à­ëå ¢®«­®¡à §ãîâáï  ¢â®¬®¤¥«ì­ë¥ ¨ ­ ®¡®à®â. � «¥¥ ¯à®æ¥ááà áé¥¯«¥­¨ï ¯®¢â®àï¥âáï. � ¯à¨¡«¨¦¥­¨¨ ¬ «ëå  ¬-¯«¨âã¤ ¢â®à¨ç­ë¥ ¢®«­ë ­¥ ¢§ ¨¬®¤¥©áâ¢ãîâ ¤àã£ á

¤àã£®¬, ¯à¨ç¥¬ ¢®«­ë à §­ëå â¨¯®¢ ¬®£ãâ ¤®£®­ïâì ¨¯¥à¥£®­ïâì ¤àã£ ¤àã£ ,   ¢®«­ë ®¤­®£® ¨ â®£® ¦¥ â¨¯ à á¯à®áâà ­ïîâáï, ¢ ¯¥à¢®¬ ¯à¨¡«¨¦¥­¨¨, á ®¤¨­ ª®-¢®© áª®à®áâìî ¨ ¤®£®­ïîâ ¤àã£ ¤àã£  §  ¡¥áª®­¥ç­®¥¢à¥¬ï.� ª®© ¯à®æ¥áá  ­ «®£¨ç¥­ á ¬®¯à®¨§¢®«ì­®¬ã ¨§-«ãç¥­¨î ¢®«­ ¬ «®©  ¬¯«¨âã¤ë ¢ ®¡ëç­®© £¨¤à®¤¨­ -¬¨ª¥. �â® ï¢«¥­¨¥ ­ ¡«î¤ «®áì íªá¯¥à¨¬¥­â «ì­® (á¬.,­ ¯à., [10]). �­® ¢®§­¨ª ¥â ¢ ®á®¡®¬ á«ãç ¥ £®äà¨à®-¢®ç­®© ­¥ãáâ®©ç¨¢®áâ¨, ª®£¤  ¢®§¬ãé¥­¨¥ ­¥ ­ à á-â ¥â á® ¢à¥¬¥­¥¬,   à á¯à®áâà ­ï¥âáï ®â ¯®¢¥àå­®áâ¨à §àë¢  ¢ ¢¨¤¥ ­¥§ âãå îé¨å ¢®«­, í­¥à£¨ï ª®â®àëåç¥à¯ ¥âáï ¨§ ¢á¥© ¤¢¨¦ãé¥©áï áà¥¤ë. � íâ®¬ á«ãç ¥¯à¨ ­ «¨ç¨¨ ¯ ¤ îé¨å ¢®«­ ¬ «®©  ¬¯«¨âã¤ë ª®íä-ä¨æ¨¥­âë ¨å ®âà ¦¥­¨ï ¨ ¯à¥«®¬«¥­¨ï ­  ¯®¢¥àå­®áâ¨à §àë¢  ®¡à é îâáï ¢ ¡¥áª®­¥ç­®áâì ¨, á«¥¤®¢ â¥«ì­®,§ ¤ ç  ® ¬ «®¬ ¢®§¬ãé¥­¨¨ ­¥ ¨¬¥¥â à¥è¥­¨ï. �®íâ®¬ãâ ª ï ã¤ à­ ï ¢®«­  ï¢«ï¥âáï ­¥í¢®«îæ¨®­­®© [6].� â® ¦¥ ¢à¥¬ï ª®«¥¡ â¥«ì­ë© à á¯ ¤ ¨¬¥¥â ¤¢ áãé¥áâ¢¥­­ëå ®â«¨ç¨ï. �®-¯¥à¢ëå,  ¬¯«¨âã¤ë ¨§«ãç -¥¬ëå, â.¥. ¢®§­¨ª îé¨å ¯à¨ à á¯ ¤¥, ¢®«­ áà ¢­¨¬ëá  ¬¯«¨âã¤®© ¨áå®¤­®© ¢®«­ë. �®-¢â®àëå, ¨§«ãç¥­¨¥á¢ï§ ­® ­¥ á ª®«¥¡ ­¨ï¬¨ ¯®¢¥àå­®áâ¨ à §àë¢ ,   á¯à¥¢à é¥­¨¥¬ ®¤­®£® â¨¯  à §àë¢  ¢ ¤àã£®©.� ª¨¬ ®¡à §®¬, ¯à®æ¥áá í¢®«îæ¨¨ ¢® ¢à¥¬¥­¨ ­¥-í¢®«îæ¨®­­®© ã¤ à­®© ¢®«­ë ¯à¥¤áâ ¢«ï¥â á®¡®© ª®-«¥¡ â¥«ì­ë© à á¯ ¤, â.¥. ¢§ ¨¬®®¡à â¨¬ãî âà ­áä®à-¬ æ¨î ¢  «ìä¢¥­®¢áª¨© à §àë¢. �à¨ íâ®¬ ¨§«ãç îâáïã¤ à­ë¥ ¨  ¢â®¬®¤¥«ì­ë¥ ¢®«­ë,   â ª¦¥ ª®­â ªâ­ë¥à §àë¢ë ¬ «®©  ¬¯«¨âã¤ë, ª®â®àë¥ ¤¢¨¦ãâáï ®â­®á¨-â¥«ì­® ¤àã£ ¤àã£ . � ª®© áæ¥­ à¨© í¢®«îæ¨¨ á®£« áã-¥âáï á â®çª®© §à¥­¨ï, á®£« á­® ª®â®à®©, ���� ­¥ ¬®¦¥âáãé¥áâ¢®¢ âì ª ª áâ æ¨®­ à­®¥ â¥ç¥­¨¥.�¨â¥à âãà 1. Karimabadi H. // Adv. in Space Research. 1995. 15, N 8{9.P. 507.2. �å¨¥§¥à �.�., �î¡ àáª¨© �.�., �®«®¢¨­ �.�. // ����.1958. 35, ü3. �. 731.3. Anderson J.E. Magnetohydrodynamic Shock Waves. Cambridge,Massachusetts, 1963.4. Kennel C.F., Blandford R.D., Wu C.C. // Phys. Fluids. 1990.w2, N 2. P. 987.5. Wu C.C., Kennel C.F. // Phys. Rev. Lett. 1992. 68, N 6. P. 56.6. Markovskii S.A., Somov B.V. // Space Sci. Rev. 1996. 78, N 3{4.P. 443.7. �®«®¢¨­ �.�., �¥àª á®¢  �.�. // ����. 1961. 41, ü 1.�. 263.8. Hau L.-N., Sonnerup B.U. �O. // J. Geophys. Res. 1989. 94, N 6.P. 6539.9. �®©å¢ à£¥à �.�., �ëà®¢ âáª¨© �.�. // ����. 1974. 66,ü 4. �. 1338.10. �¨è¨­ �.�., �¥¤¨­ �.�., �è¥­ª®¢  �.�. ¨ ¤p. // ����.1981. 51, ü11. �. 2315. �®áâã¯¨«  ¢ p¥¤ ªæ¨î12.02.97


