
�¥áâ­¨ª �®áª®¢áª®£® ã­¨¢¥àá¨â¥â . �¥à¨ï 3. �¨§¨ª . �áâà®­®¬¨ï. 2005. ò3 63��� 537.611, 537.621, 538.955� ����������� ��������� ��������� �����������.�. �¨ª®« ¥¢, �.�. �®¤(ª ä¥¤à  ®¡é¥© ä¨§¨ª¨)E-mail: rod@phys.msu.ru�à®¢¥¤¥­® à áá¬®âà¥­¨¥ ªà¨â¨ç¥áª¨å á¢®©áâ¢ áã¯¥à¯ à ¬ £­¥â¨ª  ¢ ®¡« áâ¨ ä §®¢ëå¯¥à¥å®¤®¢ <áã¯¥à¯ à ¬ £­¥â¨§¬{¯ à ¬ £­¥â¨§¬> ¨ <¯ à ¬ £­¥â¨§¬{¨­¤ãæ¨à®¢ ­­ë© áã¯¥à-¯ à ¬ £­¥â¨§¬>.�¥á¬®âàï ­  ¡®«ìè®¥ ª®«¨ç¥áâ¢® à ¡®â, ¯®-á¢ïé¥­­ëå á¢®©áâ¢ ¬ áã¯¥à¯ à ¬ £­¥â¨ª®¢, ¢®¯à®á® § ª®­®¬¥à­®áâïå, ª®â®àë¬¨ ®¯¨áë¢ îâáï á¢®©áâ¢ íâ¨å ¢¥é¥áâ¢ ¢ ®¡« áâ¨ ¨å â®çª¨ �îà¨, ®áâ ¥âáï ¤®á¨å ¯®à ­¥ïá­ë¬. �¥¦¤ã â¥¬ ¨¬¥îâáï ¢¥áª¨¥ ®á­®-¢ ­¨ï áç¨â âì, çâ® ¢ á¨áâ¥¬ å áã¯¥à¯ à ¬ £­¨â­ëå­ ­®ç áâ¨æ ­ àï¤ã á ä §®¢ë¬ ¯¥à¥å®¤®¬ <áã¯¥à¯ -à ¬ £­¥â¨§¬{¯ à ¬ £­¥â¨§¬> ¬®¦¥â áãé¥áâ¢®¢ âìâ ª¦¥ ¯¥à¥å®¤ <¯ à ¬ £­¥â¨§¬{¨­¤ãæ¨à®¢ ­­ë© áã-¯¥à¯ à ¬ £­¥â¨§¬> [1, 2]. � â ª®¬ã ¢ë¢®¤ã ¯à¨¢®¤¨âà áá¬®âà¥­¨¥ ®á®¡¥­­®áâ¥© â¥¬¯¥à âãà­®-¯®«¥¢ëå§ ¢¨á¨¬®áâ¥© ­ ¬ £­¨ç¥­­®áâ¨  ­á ¬¡«ï áã¯¥à¯ à -¬ £­¨â­ëå ç áâ¨æ ¢ à ¬ª å â¥®à¨¨ ¬®«¥ªã«ïà­®£®¯®«ï, ¤®¯®«­¥­­®© ¬®¤¥«ìî � ­¦¥¢¥­ . �®£« á­®[1, 2], ¥á«¨ ¯à¨­ïâì, çâ® ¢á¥ ç áâ¨æë  ­á ¬¡«ï®¤¨­ ª®¢ë ¨ ­¥ ¢§ ¨¬®¤¥©áâ¢ãîâ ¬¥¦¤ã á®¡®©, â®ªà¨â¨ç¥áª®¥ ¯®«¥ ¤«ï ¢â®à®£® ¨§ ­ §¢ ­­ëå ¯¥à¥å®-¤®¢ ¬®¦­® ®¯¨á âì ãà ¢­¥­¨¥¬Hcrit = kTC�B r3�(� � 1)N ; (1)£¤¥ � � T=TC | ¯à¨¢¥¤¥­­ ï â¥¬¯¥à âãà  (TC |â¥¬¯¥à âãà  �îà¨), N � �0=�B | <­®¬¨­ «ì­ë©>¬ £­¨â­ë© ¬®¬¥­â ç áâ¨æë, ¢ëà ¦¥­­ë© ¢ ¬ £­¥-â®­ å �®à  �B , k | ª®­áâ ­â  �®«ìæ¬ ­ . � à¨á. 1 ¯®ª § ­  ¬ £­¨â­ ï ä §®¢ ï ¤¨ £à ¬¬ , á®-®â¢¥âáâ¢ãîé ï ãà ¢­¥­¨î (1). �âà¨å®¢ª®© ¢ë¤¥«¥-­  ®¡« áâì ¨­¤ãæ¨à®¢ ­­®£® áã¯¥à¯ à ¬ £­¥â¨§¬ (����), à §¤¥«ïîé ï ®¡« áâ¨ ®¡ëç­®£® áã¯¥à¯ -à ¬ £­¥â¨§¬  (���) ¨ ¯ à ¬ £­¥â¨§¬  (��).
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��¨á. 1. � £­¨â­ ï ä §®¢ ï ¤¨ £à ¬¬  áã¯¥à¯ à ¬ £­¥â¨ª 

� áâ®ïé ï áâ âìï ¯®á¢ïé¥­  ¨§ãç¥­¨î ä -§®¢ëå ¯¥à¥å®¤®¢ <áã¯¥à¯ à ¬ £­¥â¨§¬{¯ à ¬ £­¥-â¨§¬> ¨ <¯ à ¬ £­¥â¨§¬{¨­¤ãæ¨à®¢ ­­ë© áã¯¥à¯ -à ¬ £­¥â¨§¬> ­  ®á­®¢¥ ä®à¬ «¨§¬  ªà¨â¨ç¥áª¨å¨­¤¥ªá®¢ [3]. � ª ¨ ¢ [1, 2], ¤«ï ®¯¨á ­¨ï â¥¬-¯¥à âãà­®-¯®«¥¢ëå § ¢¨á¨¬®áâ¥© ­ ¬ £­¨ç¥­­®áâ¨ ­á ¬¡«ï áã¯¥à¯ à ¬ £­¨â­ëå ç áâ¨æ ¬ë ¢®á¯®«ì-§®¢ «¨áì ¬®¤¨ä¨æ¨à®¢ ­­®© â¥®à¨¥© ¬®«¥ªã«ïà­®£®¯®«ï, ª®â®à ï ¯à¨¢®¤¨â ª á«¥¤ãîé¥© á¨áâ¥¬¥ ãà ¢-­¥­¨©: �M0 = MM0L�TCT HH 0 MM0� ; (2)�M0 = MM0 kTC�BH �12 TTC ln 1 +M=M01�M=M0 � MM0� : (3)�¤¥áì L | äã­ªæ¨ï � ­¦¥¢¥­ , M ¨ M0 |ã¤¥«ì­ ï ­ ¬ £­¨ç¥­­®áâì ç áâ¨æë, á®®â¢¥âáâ¢ã-îé ï ¥¥ <à¥« ªá¨àãîé¥¬ã> ¬ £­¨â­®¬ã ¬®¬¥­âã¯à¨ â¥¬¯¥à âãà¥ T ¨ ¯à¨  ¡á®«îâ­®¬ ­ áëé¥­¨¨;� | áà¥¤­ïï ¯à®¥ªæ¨ï ã¤¥«ì­®© ­ ¬ £­¨ç¥­­®áâ¨­  ­ ¯à ¢«¥­¨¥ ¬ £­¨â­®£® ¯®«ï H, H 0 � kTC=�0 |å à ªâ¥à¨áâ¨ç¥áª®¥ ¯®«¥.�«ï ¤ «ì­¥©è¥£® ¢ ¦­® § ¬¥â¨âì, çâ® ¢ à ¬-ª å ¢ë¡à ­­®© ¬®¤¥«¨ ä §®¢ë© ¯¥à¥å®¤ <¯ à ¬ £-­¥â¨§¬{¨­¤ãæ¨à®¢ ­­ë© áã¯¥à¯ à ¬ £­¥â¨§¬> ¯à®-¨áå®¤¨â ª ª ä §®¢ë© ¯¥à¥å®¤ ¢â®à®£® à®¤ : ¯¥à¢ë¥¯à®¨§¢®¤­ë¥ ¯®â¥­æ¨ «  �¨¡¡á  ¯® ¥£® ¥áâ¥áâ¢¥­-­ë¬ ¯¥à¥¬¥­­ë¬ ­¥¯à¥àë¢­ë ¯à¨ ä §®¢®¬ ¯¥à¥å®¤¥(ª ª ¨ á ¬ ¯®â¥­æ¨ «), â®£¤  ª ª ¥£® ¢â®àë¥ ¯à®¨§-¢®¤­ë¥ â¥à¯ïâ à §àë¢ [4]. �â® ¦¥ ª á ¥âáï ¯¥à¥å®-¤  <¯ à ¬ £­¥â¨§¬{¨­¤ãæ¨à®¢ ­­ë© áã¯¥à¯ à ¬ £-­¥â¨§¬> ¯à¨ â¥¬¯¥à âãà¥ T = TC , â® ®­ ¯à®¨áå®¤¨âª ª ä §®¢ë© ¯¥à¥å®¤ ¡®«¥¥ <¬ï£ª¨©>, ç¥¬ ¯¥à¥å®¤¢â®à®£® à®¤ : áª çª¨ ¢â®àëå ¯à®¨§¢®¤­ëå ®ª §ë¢ -îâáï à ¢­ë¬¨ ­ã«î [4]. <�ï£ª®áâì> íâ®£® ¯¥à¥å®¤ § á«ã¦¨¢ ¥â ¯®íâ®¬ã ®á®¡®£® ¢­¨¬ ­¨ï â ª¦¥ ¨ ¯à¨¨§ãç¥­¨¨ ªà¨â¨ç¥áª®£® ¯®¢¥¤¥­¨ï áã¯¥à¯ à ¬ £­¥-â¨ª  ¯à¨ ä §®¢ëå ¯¥à¥å®¤ å. �à¥¤áâ ¢«ï¥â ¨­â¥à¥á,¢ ç áâ­®áâ¨, ¢ëïá­¥­¨¥ ¤¢ãå ¢®¯à®á®¢:1) ¯à®¨áå®¤¨â «¨ âà ­áä®à¬ æ¨ï ªà¨â¨ç¥áª¨å¨­¤¥ªá®¢ ¤«ï áã¯¥à¯ à ¬ £­¥â¨ª  ¯® ¬¥à¥ <¯à®¤¢¨-¦¥­¨ï> ¢¤®«ì £à ­¨æë à §¤¥«  ä § �� ¨ ����(á¬. à¨á. 1) ¯à¨ ¯®­¨¦¥­¨¨ â¥¬¯¥à âãàë ¤® â¥¬¯¥à -âãàë �îà¨;2) ¢ë¯®«­ïîâáï «¨ ¨§¢¥áâ­ë¥ ­¥à ¢¥­áâ¢  (¨«¨à ¢¥­áâ¢ ) | � è¡àãª , �à¨ää¨âá  ¨ �ã¯¥àá¬¨â .
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0 á®®â¢¥âáâ¢ãîâ â¥¬¯¥à âãà­ë¬§ ¢¨á¨¬®áâï¬ â¥¯«®¥¬ª®áâ¨ cH , ­ ¬ £­¨ç¥­­®áâ¨ �¨ ¢®á¯à¨¨¬ç¨¢®áâ¨ � , ¨­¤¥ªáë � ¨ ' | ¯®«¥¢ë¬§ ¢¨á¨¬®áâï¬ ­ ¬ £­¨ç¥­­®áâ¨ � ¨ â¥¯«®¥¬ª®áâ¨cH , ¨­¤¥ªáë  ¨ � | § ¢¨á¨¬®áâï¬ ¬ £­¨â­®©í­âà®¯¨¨ á¨áâ¥¬ë ®â ¯®«ï H ¨ ­ ¬ £­¨ç¥­­®áâ¨ � .� à áç¥â å íâ¨å ¢¥«¨ç¨­ ¡ë«¨ ¨á¯®«ì§®¢ ­ë ¨§¢¥áâ-­ë¥ â¥à¬®¤¨­ ¬¨ç¥áª¨¥ á®®â­®è¥­¨ï:�=� @�@H�T ; cH = T [(@�=@T )H ]2[(@�=@H)T ]2 ;�s= HZ0 � @�@T �H dH: (4)�®£« á­® (4), ¤«ï ­ å®¦¤¥­¨ï â¥¬¯¥à âãà­®-¯®-«¥¢ëå § ¢¨á¨¬®áâ¥© � , cH ¨ �s ¤®áâ â®ç­® §­ âì§ ¢¨á¨¬®áâ¨ �(T;H) , ª®â®àë¥ ¡ë«¨ à ááç¨â ­ë ­ ®á­®¢¥ á¨áâ¥¬ë ãà ¢­¥­¨© (2){(3). � ª ®¡ëç­®,¯à¨ ¯®¬®é¨ ¨­â¥à¯®«ïæ¨¨ ¯®«ãç¥­­ëå § ¢¨á¨¬®-áâ¥© áâ¥¯¥­­ë¬¨ äã­ªæ¨ï¬¨ ¡ë«¨ ­ ©¤¥­ë á®®â-¢¥âáâ¢ãîé¨¥ ¯®ª § â¥«¨ áâ¥¯¥­¥© (á¬. â ¡«¨æã).�  à¨á. 2 ¨ 3 ¯®ª § ­ë § ¢¨á¨¬®áâ¨ áâ¥¯¥­­ëå¯®ª § â¥«¥© ®â ¯¥à¥¬¥­­ëå ~" (¤«ï H = 20; 40;60 ªí) ¨ � (¤«ï � = 1:02; 1:04; 1:06). � ¯à¥¤¥«¥,¯à¨ ~" ! 0 ¨«¨ ¯à¨ � ! 0 , áâ¥¯¥­­ë¥ ¯®ª § â¥«¨áâ ­®¢ïâáï ªà¨â¨ç¥áª¨¬¨ ¨­¤¥ªá ¬¨ ¤«ï ä §®¢®£®¯¥à¥å®¤  <¯ à ¬ £­¥â¨§¬{¨­¤ãæ¨à®¢ ­­ë© áã¯¥à-¯ à ¬ £­¥â¨§¬> (¨¬¥­­® ®­¨ ¨ § ­¥á¥­ë ¢ â ¡«¨æã).�ë«® ¯à®¢¥à¥­®, çâ® ¢ ®¡« áâ¨ íâ®£® ä §®¢®£® ¯¥à¥-å®¤  ªà¨â¨ç¥áª¨¥ ¨­¤¥ªáë ®áâ îâáï ¯®áâ®ï­­ë¬¨ ¯®¬¥à¥ <¯à®¤¢¨¦¥­¨ï> ¢¤®«ì £à ­¨æë à §¤¥«  ä § ��¨ ���� (á¬. à¨á. 1) ¯à¨ ¯®­¨¦¥­¨¨ â¥¬¯¥à âãàë ¤®â¥¬¯¥à âãàë �îà¨.�«ï ¯®«ãç¥­­ëå §­ ç¥­¨© ¨­¤¥ªá®¢ ¢ë¯®«­ïîâáï¨§¢¥áâ­ë¥ ­¥à ¢¥­áâ¢  (à ¢¥­áâ¢ ) � è¡àãª , �à¨ä-ä¨âá , �ã¯¥àá¬¨â  [3], ¯à¨ç¥¬ ¤«ï ä §®¢®£® ¯¥à¥å®-¤  <¯ à ¬ £­¥â¨§¬{¨­¤ãæ¨à®¢ ­­ë© áã¯à¥¯ à ¬ £-­¥â¨§¬> ®­¨ ¢ë¯®«­ïîâáï ¢ ¢¨¤¥ à ¢¥­áâ¢.�§«®¦¥­­ë¥ ¢ëè¥ à¥§ã«ìâ âë ¨áá«¥¤®¢ ­¨ï ªà¨-â¨ç¥áª¨å á¢®©áâ¢ áã¯¥à¯ à¬ £­¥â¨ª  ¯®ª §ë¢ îâ,â ª¨¬ ®¡à §®¬, çâ® ¢ë¡à ­­ ï ­ ¬¨ ¬®¤¥«ì ®¯¨á ­¨ï

���������	
��
���¨á. 2. � ¢¨á¨¬®áâ¨ ¯®ª § â¥«¥© áâ¥¯¥­¨ �0 , � , 
0®â (�~") : (1) H = 20 ªí, (2) 40 ªí, (3) 60 ªí
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���¨á. 3. � ¢¨á¨¬®áâ¨ ¯®ª § â¥«¥© áâ¥¯¥­¨ � ¨ ' ®â �¬ £­¨â­ëå á¢®©áâ¢ ­ ­®ç áâ¨æ ¢¡«¨§¨ ¨å â®çª¨�îà¨ ¤®áâ â®ç­® à¥ «¨áâ¨ç­ . �â®, ¢ á¢®î ®ç¥à¥¤ì,¤ ¥â ®á­®¢ ­¨¥ ­ ¤¥ïâìáï ­  â®, çâ® á¤¥« ­­ë© à ­¥¥­  ®á­®¢¥ íâ®© ¬®¤¥«¨ ¢ë¢®¤ ® ¢®§¬®¦­®áâ¨ áãé¥áâ-¢®¢ ­¨ï ¬ £­¨â­®£® ä §®¢®£® ¯¥à¥å®¤  <¯ à ¬ £­¥-
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