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4. �«ì¨ç¥¢  �.�., �«ãè¨  �.�., �¨à®ª®¢  �.�. ¨ ¤à. //���. 1997. 67, ü 6. �. 32.5. �«ì¨ç¥¢  �.�., �¨èª®¢ �.�., � «¡ è®¢ �.�. ¨ ¤à. // ���.1993. 63, ü11. �. 143.6. �«ì¨ç¥¢  �.�., �«ãè¨  �.�., �¨à®ª®¢  �.�. ¨ ¤à. //�¥áâ. �®áª. ã-â . �¨§. �áâà®. 1994. ü2. �. 59 (MoscowUniversity Phys. Bull. 1994. No. 2. P. 57).7. Muller M.W. // J. Appl. Phys. 1967. 38. P. 2413.8. Stoner E.C., Wohlfart E.P. // Phil. Trans. Roy. Soc. 1948. A240.P. 599.9. �è¥ä¥«ì¤¥à �. �¨§¨ª  ¨ â¥å¨ª  æ¨«¨¤à¨ç¥áª¨å ¬ £-¨âëå ¤®¬¥®¢. �.: �¨à, 1983. �. 124.�®áâã¯¨«  ¢ p¥¤ ªæ¨î21.04.99������������ 551.465+551.466������������� ����������������� ��������������� ��� ��������� ��������������. �. �®á®¢, �. �. �ª çª®(ª ä¥¤à  ä¨§¨ª¨ ¬®àï ¨ ¢®¤ áãè¨)�à ¢¥¨ï ¡ « á  âãà¡ã«¥â®© í¥à£¨¨ ¨ âãà¡ã«¥â®£® ¯¥à¥®á  â¥¯«  ¯à¨¬¥¥ë ¤«ï ®æ¥ª¨¢®§¬®¦®áâ¨ âà áä®à¬ æ¨¨ ¢¥àâ¨ª «ì®£® ¯à®ä¨«ï â¥¬¯¥à âãàë ¢ à¥§ã«ìâ â¥ ¯®¤¢®¤®£® §¥¬«¥-âàïá¥¨ï.�®¢¬¥áâë©   «¨§ ª â «®£  §¥¬«¥âàïá¥¨© ¨ª àâ  ®¬ «¨© â¥¬¯¥à âãàë ¯®¢¥àå®áâ¨ �¨à®¢®£®®ª¥   ¯®§¢®«¨« ¢ëï¢¨âì ¥áª®«ìª® á«ãç ¥¢ ®¡à §®-¢ ¨ï ªàã¯®¬ áèâ ¡ëå (� 500 ª¬) å®«®¤ëå  ®-¬ «¨© â¥¬¯¥à âãàë ¯®¢¥àå®áâ¨  ¤ í¯¨æ¥âà ¬¨á¨«ìëå ¯®¤¢®¤ëå §¥¬«¥âàïá¥¨© [1, 2]. �à¨æ¨¯¨- «ì ï ¢®§¬®¦®áâì â ª®£® ï¢«¥¨ï ¢¯¥à¢ë¥ ®¡áã¦-¤ ¥âáï ¢ à ¡®â¥ [3]. �¡à §®¢ ¨¥ ã¯®¬ïãâëå  ®¬ -«¨©, á  è¥© â®çª¨ §à¥¨ï, á¢ï§ ® á à §àãè¥¨¥¬â¥¯«®£® ¢¥àå¥£® á«®ï ®ª¥   ¨ ¢ëå®¤®¬ ª ¯®¢¥àå-®áâ¨ å®«®¤ëå £«ã¡¨ëå ¢®¤ ¢ à¥§ã«ìâ â¥ ¨â¥-á¨ä¨ª æ¨¨ ¢¥àâ¨ª «ì®£® âãà¡ã«¥â®£® ®¡¬¥   ¤®¡« áâìî í¯¨æ¥âà .�âà â¨ä¨ª æ¨ï ¢®¤ ®ª¥   | ¢¥áì¬  ãáâ®©ç¨¢®¥®¡à §®¢ ¨¥, ¯®íâ®¬ã áãé¥áâ¢®¢ ¨¥ íää¥ªâ  ¥¥ à §-àãè¥¨ï ¯à¨¢®¤¨â ª ¢®¯à®áã ® â®¬, ª ª ï í¥à£¨ï¤«ï íâ®£® ¥®¡å®¤¨¬  ¨ ª ª íâ  í¥à£¨ï á¢ï§   áí¥à£¨¥© ¯®¤¢®¤®£® §¥¬«¥âàïá¥¨ï. �à¥¤¢ à¨â¥«ì-ë¥ ®æ¥ª¨ â ª®£® à®¤  ã¦¥ ¢ë¯®«ï«¨áì  ¬¨ à ¥¥¢ à ¡®â¥ [4]. �  áâ®ïé¥© à ¡®â¥ ¨á¯®«ì§ã¥âáï ¡®-«¥¥ á®¢¥àè¥ë© ¯®¤å®¤, § ç¨â¥«ì® ¯®¢ëè îé¨©â®ç®áâì ®æ¥®ª. �â®â ¯®¤å®¤ ®á®¢    ç¨á«¥®¬¨áá«¥¤®¢ ¨¨ á¨áâ¥¬ë ãà ¢¥¨© ¡ « á  âãà¡ã«¥â-®© í¥à£¨¨ ¨ âãà¡ã«¥â®£® ¯¥à¥®á  â¥¯« , ¢ ª®â®-à®¬ ãç¨âë¢ îâáï: 1) § âà âë í¥à£¨¨   à ¡®âã ¯à®-â¨¢ á¨« ¯« ¢ãç¥áâ¨; 2) á¯¥æ¨ä¨ç¥áª®¥ ¯à®áâà áâ¢¥-®¥ à á¯à¥¤¥«¥¨¥ í¥à£¨¨ âãà¡ã«¥âëå ¯ã«ìá æ¨©;3) ¯¥à¥å®¤ë¥ ¯à®æ¥ááë ¯à¨ ú¢ª«îç¥¨¨û ¨ ú¢ëª«î-ç¥¨¨û £¥¥à æ¨¨ âãà¡ã«¥â®© í¥à£¨¨; 4) è¨à®ª¨©

á¯¥ªâà ¬ áèâ ¡®¢ âãà¡ã«¥â®£® ¤¢¨¦¥¨ï.� à ªâ¥àë© £®à¨§®â «ìë© à §¬¥à ®¡« áâ¨, ¢ª®â®à®© ¯à®¨áå®¤¨â à §¢¨â¨¥  ®¬ «¨¨,  ¬®£®¯à¥¢ëè ¥â £«ã¡¨ã ®ª¥  , ¯®íâ®¬ã ¯à ¢®¬¥à® à á-á¬ âà¨¢ âì ®¤®¬¥àãî § ¤ çã ¢¤®«ì ®á¨ Oz ,  -¯à ¢«¥®© ¢¥àâ¨ª «ì® ¢¨§. � ç «® á¨áâ¥¬ë ª®-®à¤¨ â à á¯®«®¦¨¬   ¯®¢¥àå®áâ¨ ¢®¤ë. � §®¢ ïá¨áâ¥¬  ãà ¢¥¨© ¢ª«îç ¥â ¢ á¥¡ï ãà ¢¥¨ï ¡ -« á  âãà¡ã«¥â®© í¥à£¨¨ b [¬2�á�2 ] ¤«ï áâà â¨-ä¨æ¨à®¢ ®© ¦¨¤ª®áâ¨ ¨ âãà¡ã«¥â®£® ¯¥à¥®á â¥¯«  [5]:@b@t =� g�0K�@�@z + @@zKb @b@z � b3=2L + �(z; t); (1)@T@t = @@zKT @T@z ; (2)£¤¥ g | ãáª®à¥¨¥ á¨«ë âï¦¥áâ¨, �0 ¨ � | áà¥¤-ïï ¨ â¥ªãé ï ¯«®â®áâì ¦¨¤ª®áâ¨, L | ¬ áèâ ¡âãà¡ã«¥â®£® ¤¢¨¦¥¨ï, K� , Kb ¨ KT | âãà¡ã-«¥âë¥ ª®íää¨æ¨¥âë ®¡¬¥  ¬ áá®©, âãà¡ã«¥â-®© í¥à£¨¥© ¨ â¥¯«®¬. �¥à¢ë© ç«¥ ¢ ¯à ¢®© ç áâ¨ãà ¢¥¨ï (1) ®¯¨áë¢ ¥â § âà âë í¥à£¨¨   à ¡®-âã ¯à®â¨¢ á¨« ¯« ¢ãç¥áâ¨, ¢â®à®© | âãà¡ã«¥âë©¯¥à¥®á âãà¡ã«¥â®© í¥à£¨¨, âà¥â¨© | ¤¨áá¨¯ -æ¨î âãà¡ã«¥â®© í¥à£¨¨. �¥¥à æ¨ï âãà¡ã«¥â®©í¥à£¨¨ ®¯¨áë¢ ¥âáï äãªæ¨¥© �(z; t) , ª®â®àãî ¬ë¢ë¡¨à ¥¬ ¢ á«¥¤ãîé¥¬ ¢¨¤¥:�(z; t) = �0[�(t)� �(t� �)];



52 �¥áâ¨ª �®áª®¢áª®£® ã¨¢¥àá¨â¥â . �¥à¨ï 3. �¨§¨ª . �áâà®®¬¨ï. 1999. ü 5£¤¥ �(t) | áâã¯¥ç â ï äãªæ¨ï �¥¢¨á ©¤ . �áâ®ç-¨ª âãà¡ã«¥â®© í¥à£¨¨ å à ªâ¥à¨§ã¥âáï ¬®é®á-âìî �0 [¬2�á�3 ] ¨ ¯à®¤®«¦¨â¥«ì®áâìî ¤¥©áâ¢¨ï � .�à¥¤¯®«®¦¨¬, çâ® ¢á¥ âãà¡ã«¥âë¥ ª®íää¨æ¨¥-âë ®¡¬¥  à ¢ë ¬¥¦¤ã á®¡®© ¨ ¬®£ãâ ¡ëâì ¢ëà -¦¥ë (¨§ á®®¡à ¦¥¨© à §¬¥à®áâ¨) ç¥à¥§ ¢¥«¨ç¨ãâãà¡ã«¥â®© í¥à£¨¨ b ¨ ¬ áèâ ¡ âãà¡ã«¥â®áâ¨L [5]: K� =Kb =KT � Lb1=2: (3)�ë¡à ¢ ãà ¢¥¨¥ á®áâ®ï¨ï ¢®¤ë ¢ «¨¥ à¨§®¢ -®¬ ¢¨¤¥ [6] (¢ ¯à¥¤¯®«®¦¥¨¨ ¥¨§¬¥®áâ¨ á®«¥-®áâ¨ ¯® £«ã¡¨¥):�= �0[1� �(T � T0)];£¤¥ � = 2 � 10�4 �C�1 ¨ �0 = 1000 ª£ �¬�1 , ¬®¦®§ ¬ªãâì ¨áå®¤ãî á¨áâ¥¬ã ãà ¢¥¨© (1), (2).� ª ç¥áâ¢¥ £à ¨çëå ãá«®¢¨© § ¤ ¤¨¬ ãá«®¢¨ï®âáãâáâ¢¨ï ¯®â®ª®¢ âãà¡ã«¥â®© í¥à£¨¨ ¨ â¥¯«   ¯®¢¥àå®áâ¨ ¨   ¤¥:@b@z = 0; z = 0; H ; (4)@T@z = 0; z = 0; H: (5)� ç «ìë¥ ãá«®¢¨ï á®áâ®ïâ ¢ â®¬, çâ® ¢ ¬®¬¥â¢à¥¬¥¨ t= 0 í¥à£¨ï âãà¡ã«¥âëå ¯ã«ìá æ¨© à ¢-  ã«î ¨ áãé¥áâ¢ã¥â ¨áå®¤®¥ à á¯à¥¤¥«¥¨¥ â¥¬¯¥-à âãàë, ®¯à¥¤¥«ïîé¥¥ ãáâ®©ç¨¢ãî áâà â¨ä¨ª æ¨î(à¨á. 1): b(z; 0)= 0; (6)T (z; 0)= T0(z): (7)�����¨á. 1. � ç «ìë© ¯à®ä¨«ì â¥¬¯¥à âãàë�¨áâ¥¬  ãà ¢¥¨© (1), (2) á £à ¨çë¬¨ ãá«®¢¨ï-¬¨ (4), (5) ¨  ç «ìë¬¨ ãá«®¢¨ï¬¨ (6), (7) à¥è « áìç¨á«¥® ¬¥â®¤®¬ ª®¥çëå à §®áâ¥© ®â®á¨â¥«ì®äãªæ¨© b(z; t) ¨ T (z; t) .� à ªâ¥àë¥ § ç¥¨ï ¢¥«¨ç¨ë �0 ¢ ®ª¥ ¥ «¥-¦ â ¢ ¯à¥¤¥« å 10�9 � 10�5 ¬2�á�3 [6]. �«ï æ¥«¥© áâ®ïé¥£® ¨áá«¥¤®¢ ¨ï à áá¬ âà¨¢ «¨áì § ç¥¨ï�0 , «¥¦ é¨¥ ¢ ¤¨ ¯ §®¥ 10�5�10�1 ¬2�á�3 [6]. �â-®á¨â¥«ì® ¬ áèâ ¡  âãà¡ã«¥â®£® ¤¢¨¦¥¨ï á«®¦-® ¤¥« âì ª ª¨¥-«¨¡® ¯à¥¤¯®«®¦¥¨ï, ®á®¡¥® ¥á-«¨ ¬¥å ¨§¬ £¥¥à æ¨¨ ¥ ï¢«ï¥âáï â®ç® ®¯à¥¤¥-«¥ë¬. �®íâ®¬ã à áç¥âë ¢ë¯®«ï«¨áì ¤«ï è¨à®-ª®£® ¤¨ ¯ §®  § ç¥¨© L : ®â 0,1 ¤® 100 ¬. �à¥-

¬ï ¤¥©áâ¢¨ï ¨áâ®ç¨ª  âãà¡ã«¥â®© í¥à£¨¨ � ¡ã-¤¥¬ ®â®¦¤¥áâ¢«ïâì á ¤«¨â¥«ì®áâìî ¯à®æ¥áá  ¢ ®ç £¥§¥¬«¥âàïá¥¨ï, ª®â®à ï ¬®¦¥â ¤®áâ¨£ âì ¤¥áïâª®¢ ¨¤ ¦¥ á®â¥ á¥ªã¤. �® ¢á¥å à áç¥â å � ¢ë¡¨à «®áìà ¢ë¬ 100 á. � ¡®à ¯ à ¬¥âà®¢, å à ªâ¥à¨§ãîé¨å ç «ìë© ¯à®ä¨«ì â¥¬¯¥à âãàë, ¯à¨¢¥¤¥ ¢ â ¡«. 1.� ¦¤®¬ã ¨§  ç «ìëå ¯à®ä¨«¥© ¯à¨á¢®¥ á®®â¢¥â-áâ¢ãîé¨© ¨¤¥â¨ä¨ª â®à. �«ãç © úaû ¯à¨¬¥à® á®-®â¢¥âáâ¢ã¥â ãá«®¢¨ï¬ è¥«ìä , ú¡û ¨ ú¢û | ãá«®¢¨ï¬£«ã¡®ª®£® ®ª¥  . �   ¡ « ¨ æ   1� à ¬¥âàë, ®¯à¥¤¥«ïîé¨¥ ¨áå®¤ë© ¯à®ä¨«ì â¥¬¯¥à âãàë�¤¥â¨ä¨ª â®à h1 , ¬ h2 , ¬ H , ¬ T2{T1 , �C gradT; �C/¬ú û 45 55 100 1ú¡û 145 155 1000 10 1ú¢û 100 200 1000 0,1�  à¨á. 2 ¯à¥¤áâ ¢«¥ ¯à¨¬¥à í¢®«îæ¨¨ ¯à®ä¨-«¥© â¥¬¯¥à âãàë ¨ âãà¡ã«¥â®© í¥à£¨¨. �à®ä¨«ìb(z; 0) á®¢¯ ¤ ¥â á ®áìî Oz ¨   à¨áãª¥ ¥ ®â-¬¥ç¥. � â¥ç¥¨¥¬ ¢à¥¬¥¨ ¯à®ä¨«ì â¥¬¯¥à âãàëc£« ¦¨¢ ¥âáï ¨ ¯à®¨áå®¤¨â ¯®áâ¥¯¥®¥ ¯®¨¦¥¨¥â¥¬¯¥à âãàë ¯®¢¥àå®áâ¨. �  ¯à®ä¨«¥ âãà¡ã«¥â®©í¥à£¨¨ ¢ ®¡« áâ¨ â¥à¬®ª«¨  ¨¬¥¥âáï «®ª «ìë©¬¨¨¬ã¬, áãé¥áâ¢®¢ ¨¥ ª®â®à®£® á¢ï§ ® á ¯®¢ë-è¥ë¬¨ § âà â ¬¨ í¥à£¨¨   à ¡®âã ¯à®â¨¢ á¨«¯« ¢ãç¥áâ¨. �® ¬¥à¥ c£« ¦¨¢ ¨ï ¯à®ä¨«ï â¥¬¯¥à -âãàë ¬¨¨¬ã¬   ¯à®ä¨«¥ b(z) áâ ®¢¨âáï ¬¥¥¥¢ëà ¦¥ë¬.�  à¨á. 3 ¯à¥¤áâ ¢«¥ë â¨¯¨çë¥ § ¢¨á¨¬®áâ¨,®¯¨áë¢ îé¨¥ ¨§¬¥¥¨¥ ¢® ¢à¥¬¥¨ â¥¬¯¥à âãàë¯®¢¥àå®áâ¨ f1(t) , ¯®«®¦¥¨ï æ¥âà  ¬ áá f2(t) ,áà¥¤¥© ¯® £«ã¡¨¥ í¥à£¨¨ âãà¡ã«¥âëå ¯ã«ìá æ¨©f3(t) ¨ ¬ ªá¨¬ «ì®£® £à ¤¨¥â  â¥¬¯¥à âãàë f4(t) :f1(t) = �T (0; t)� T (0; 0)��� H�1 HZ0 T (z; 0) dz� T (0; 0)!�1;f2(t) = �zcm(t)� zcm(0)��0;5H � zcm(0)��1;f3(t) = (H�0�)�1 HZ0 b(z; t) dz;f4(t) = max0<z<H [gradT (z; t)]� max0<z<H [gradT (z; 0)]��1;£¤¥ zcm(t) = HZ0 z�(z; t) dz HZ0 �(z; t) dz!�1:�§¬¥¥¨ï â¥¬¯¥à âãàë ¯®¢¥àå®áâ¨ ¨ ¯®«®¦¥-¨ï æ¥âà  ¬ áá ®à¬¨à®¢ ë   ¬ ªá¨¬ «ì® ¢®§-¬®¦ë¥ § ç¥¨ï, ª®â®àë¥ ¤®áâ¨£ îâáï ¯à¨ ¯¥à¥-



�¥áâ¨ª �®áª®¢áª®£® ã¨¢¥àá¨â¥â . �¥à¨ï 3. �¨§¨ª . �áâà®®¬¨ï. 1999. ü5 53¬¥è¨¢ ¨¨ ¢®¤ë ¤® ¯®«®áâìî ®¤®à®¤®£® á®áâ®-ï¨ï. �à¥¤ïï ¯® £«ã¡¨¥ í¥à£¨ï âãà¡ã«¥â®áâ¨®à¬¨à®¢     áã¬¬ àãî ¢¥«¨ç¨ã í¥à£¨¨, ¯®-áâã¯¨¢è¥© §  ¢à¥¬ï � ¢ ¥¤¨¨æã ¬ ááë. � ªá¨¬ «ì-ë© £à ¤¨¥â ®à¬¨à®¢    á¢®¥ § ç¥¨¥ ¢  ç «ì-ë© ¬®¬¥â ¢à¥¬¥¨.���������	
����¨á. 2. �¢®«îæ¨¨ ¯à®ä¨«¥© â¥¬¯¥à âãàë ( ) ¨ âãà¡ã-«¥â®© í¥à£¨¨ (¡) ¤«ï á«ãç ï úaû ¯à¨ L = 10 ¬,�0 = 10�2;5 ¬2�á�3 ¨ � = 100 á. �à¨¢ë¥ 1{7 ¯®áâà®¥ë¤«ï ¯®á«¥¤®¢ â¥«ìëå ¬®¬¥â®¢ ¢à¥¬¥¨ t= 0, 10, 30, 50,100, 150 ¨ 200 c á®®â¢¥âáâ¢¥®

� ª ¯®«®¦¥¨¥ æ¥âà  ¬ áá, â ª ¨ ¨§¬¥¥¨¥ â¥¬-¯¥à âãàë ¯®¢¥àå®áâ¨ å à ªâ¥à¨§ãîâ áâ¥¯¥ì ¯¥à¥-¬¥è¨¢ ¨ï. � á¨«ã â®£® çâ® ¯®«®¦¥¨¥ æ¥âà  ¬ áá,¢ ®â«¨ç¨¥ ®â â¥¬¯¥à âãàë ¯®¢¥àå®áâ¨,  ç¨ ¥â¬¥ïâìáï ¥¬¥¤«¥® ¯®á«¥ ú¢ª«îç¥¨ïû £¥¥à æ¨¨âãà¡ã«¥â®© í¥à£¨¨, äãªæ¨î f2(t) ¢ àï¤¥ á«ãç ¥¢¨á¯®«ì§®¢ âì ã¤®¡¥¥, ç¥¬ f1(t) .�¨áã®ª 3 ¨««îáâà¨àã¥â ¤¢  ®á®¢ëå áæ¥ à¨ïà §¢¨â¨ï ¯à®æ¥áá , ª®â®àë¥ ¬®¦® ¨¤¥â¨ä¨æ¨à®-¢ âì ¯® å à ªâ¥àã ¨§¬¥¥¨ï ¬ ªá¨¬ «ì®£® £à ¤¨-¥â :1) ¯à¨ �0 = 10�4 ¬2�á�3 ¬ ªá¨¬ «ìë© £à ¤¨¥ââ¥¬¯¥à âãàë ¬®®â®® ã¢¥«¨ç¨¢ ¥âáï á® ¢à¥¬¥¥¬,¢¨¤¨¬ëå ¨§¬¥¥¨© â¥¬¯¥à âãàë ¯®¢¥àå®áâ¨ ¨ ¯®-«®¦¥¨ï æ¥âà  ¬ áá ¥ ¯à®¨áå®¤¨â, â. ¥. â¥à¬®ª«¨¥ à §àãè ¥âáï ¨ á«ã¦¨â ¯à¥£à ¤®©   ¯ãâ¨ £«ã¡¨-ëå ¢®¤ ª ¯®¢¥àå®áâ¨;2) ¢ á«ãç ïå �0 = 10�3 ¬2�á�3 ¨ �0 = 10�2 ¬2�á�3¬ ªá¨¬ «ìë© £à ¤¨¥â ã¬¥ìè ¥âáï ¨ ¨¬¥îâ ¬¥á-â® § ¬¥âë¥ ¨§¬¥¥¨ï â¥¬¯¥à âãàë ¯®¢¥àå®áâ¨ ¨¯®«®¦¥¨ï æ¥âà  ¬ áá, çâ® ï¢«ï¥âáï ¯à¨§ ª®¬ à §-àãè¥¨ï â¥à¬®ª«¨  ¨ ¢ëå®¤  £«ã¡¨ëå ¢®¤ ª ¯®-¢¥àå®áâ¨.�à¨ �0 = 10�3 ¬2�á�3 ¬ ªá¨¬ «ìë© £à ¤¨¥â¥¬®®â®® ¬¥ï¥âáï ¢® ¢à¥¬¥¨: ¯®á«¥ § ¢¥àè¥-¨ï ¤¥©áâ¢¨ï ¨áâ®ç¨ª  ¯à®¨áå®¤¨â ¥£® ¥¡®«ìè®¥ã¢¥«¨ç¥¨¥, ¯®áª®«ìªã í¥à£¨ï âãà¡ã«¥âëå ¯ã«ìá -æ¨© ¨, á«¥¤®¢ â¥«ì®, ª®íää¨æ¨¥â ®¡¬¥  ¢ ®¡« áâ¨áª çª  â¥¬¯¥à âãàë ¡ëáâà® á¨¦ îâáï ¯à ªâ¨ç¥áª¨¤® ã«ï. � íâ® ¢à¥¬ï âãà¡ã«¥âë© ®¡¬¥ ¢ ®¡« -áâ¨ ¢ëè¥ ¨ ¨¦¥ áª çª  ¥é¥ ¯à®¤®«¦ ¥â ¥ª®â®à®¥¢à¥¬ï áãé¥áâ¢®¢ âì, çâ® ¨ ¯à¨¢®¤¨â ª ã¢¥«¨ç¥¨î¬ ªá¨¬ «ì®£® £à ¤¨¥â .�«¨â¥«ì®áâì ¯¥à¥å®¤®£® ¯à®æ¥áá  ¯à¨ ú¢ª«îç¥-¨¨û (ú¢ëª«îç¥¨¨û)  ª çª¨, ª®â®àãî ¬®¦® ®â-á«¥¦¨¢ âì ¯® å®¤ã äãªæ¨¨ f3(t) , ®¯à¥¤¥«ï¥âáï ª ª¬ áèâ ¡®¬ âãà¡ã«¥â®áâ¨ L , â ª ¨ ¢¥«¨ç¨®© ¯ -à ¬¥âà  �0 . � ª ¢¨¤® ¨§ à¨á. 3, § ¬¥âë¥ ¨§¬¥-¥¨ï â¥¬¯¥à âãàë ¯®¢¥àå®áâ¨, ¯®«®¦¥¨ï æ¥âà ¬ áá ¨ ¬ ªá¨¬ «ì®£® £à ¤¨¥â  ¬®£ãâ ¯à®¨áå®¤¨âì¥ â®«ìª® ¢® ¢à¥¬ï ¤¥©áâ¢¨ï  ª çª¨ âãà¡ã«¥â®©���������	
����������¨á. 3. �¨¯¨çë¥ ¢à¥¬¥ë¥ § ¢¨á¨¬®áâ¨, ®¯¨áë¢ îé¨¥ ¨§¬¥¥¨¥ â¥¬¯¥à âãàë ¯®¢¥àå®áâ¨ (1), ¯®«®¦¥¨ï æ¥âà ¬ áá (2), áà¥¤¥© ¯® £«ã¡¨¥ í¥à£¨¨ âãà¡ã«¥â®áâ¨ (3), ¬ ªá¨¬ «ì®£® £à ¤¨¥â  â¥¬¯¥à âãàë (4) ¤«ï á«ãç ï úaû¯à¨ L = 10 ¬, � = 100 á ¨ ¯à¨ à §«¨çëå �0 (¯®ª § ®   à¨áãª¥)



54 �¥áâ¨ª �®áª®¢áª®£® ã¨¢¥àá¨â¥â . �¥à¨ï 3. �¨§¨ª . �áâà®®¬¨ï. 1999. ü 5í¥à£¨¨, ® ¨ ¯®á«¥ ¥¥ ¢ëª«îç¥¨ï (ç¥¬ ¨ ®¡êïáï-¥âáï ¢ ¦®áâì ãç¥â  ¯¥à¥å®¤®£® ¯à®æ¥áá ).�«¥¤ã¥â ®â¬¥â¨âì, çâ® ï¢«¥¨¥,   «®£¨ç®¥ ¢â®-à®¬ã áæ¥ à¨î, ¯à®¨áå®¤¨â ¯à¨ ä®à¬¨à®¢ ¨¨ â®-ª®© ¢¥àâ¨ª «ì®© áâàãªâãàë £¨¤à®¤¨ ¬¨ç¥áª¨å ¯®-«¥© ¢ ®ª¥ ¥ [6]. �à®¬¥ â®£®, ¢ à áá¬ âà¨¢ ¥¬®©¥«¨¥©®© á¨áâ¥¬¥  ¡«î¤ ¥âáï ¯à®áâ¥©è¨© ¨ ¢¬¥á-â¥ á â¥¬ â¨¯¨çë© á«ãç © á ¬®®à£ ¨§ æ¨¨, ª®£¤ ú¯à®ª çª û í¥à£¨¨ ç¥à¥§ á¨áâ¥¬ã ¯à¨¢®¤¨â ª ¥¥¯à®áâà áâ¢¥®¬ã áâàãªâãà¨à®¢ ¨î (ã¢¥«¨ç¥¨î£à ¤¨¥â ).�á®¢®© æ¥«ìî ¨áá«¥¤®¢ ¨ï á¨áâ¥¬ë ãà ¢¥¨©(1), (2) ï¢«ï¥âáï ®¯à¥¤¥«¥¨¥ â ª¨å § ç¥¨© ¯ à -¬¥âà®¢ �0 ¨ L , ¯à¨ ª®â®àëå § ¬¥â® ¨§¬¥ï¥âáï¨áå®¤ë© ¯à®ä¨«ì â¥¬¯¥à âãàë ¨ ¯®¨¦ ¥âáï â¥¬¯¥-à âãà  ¯®¢¥àå®áâ¨. � ¬¥â¨¬, çâ® ¨áå®¤ë© ¯à®ä¨«ì¬®¦¥â § ç¨â¥«ì® âà áä®à¬¨à®¢ âìáï, ¥ § âà®-ã¢ á ¬ã ¯®¢¥àå®áâì, ® ¢ ¤ «ì¥©è¥¬ ¢ à¥§ã«ìâ â¥¤¥©áâ¢¨ï ®¡ëç®£® ä®®¢®£® ®¡¬¥  ¨«¨ ¯®¢â®àëå ªâ®¢  ª çª¨ í¥à£¨¨ (¯à¨  äâ¥àè®ª å) â¥¬¯¥à -âãà  ¯®¢¥àå®áâ¨ ¬®¦¥â ¯®¨§¨âìáï. � «î¡®¬ á«ã-ç ¥ «®ª «ì®¥ ¨§¬¥¥¨¥ ¢¥àâ¨ª «ì®£® à á¯à¥¤¥«¥-¨ï â¥¬¯¥à âãàë ¤®«¦® ¯®à®¤¨âì ¬®éãî á¨áâ¥¬ã¢ãâà¥¨å ¢®«. �®§¬®¦®, ¨¬¥® â ª ï ¢ãâà¥-ïï ¢®«  ¡ë«  § à¥£¨áâà¨à®¢   ¯à¨ �¥ªá¨ª áª®¬§¥¬«¥âàïá¥¨¨ 1995 £. [7].�¨ £à ¬¬ë, ¯à¥¤áâ ¢«¥ë¥   à¨á. 4 («¥¢ë© ¢¥à-â¨ª «ìë© àï¤), ¯®ª §ë¢ îâ ®¡« áâì § ç¥¨© ¯ à -¬¥âà®¢ �0 ¨ L , ¯à¨ ª®â®àëå ¢ à¥§ã«ìâ â¥ ¤¥©áâ¢¨ï ª çª¨ âãà¡ã«¥â®© í¥à£¨¨ ¯à®¤®«¦¨â¥«ì®áâìî� = 100 á ¯à®¨áå®¤¨â à®áâ (ú+û) ¨«¨ ã¬¥ìè¥-¨¥ (ú�û) ¬ ªá¨¬ «ì®£® £à ¤¨¥â  â¥¬¯¥à âãàë  ¢¥«¨ç¨ã, ¯à¥¢ëè îéãî 10% ®â  ç «ì®£® § ç¥-¨ï £à ¤¨¥â . �¡« áâì, ¢ ª®â®à®© ¨§¬¥¥¨¥ £à ¤¨-¥â  ¥ ¯à¥¢ëè ¥â 10%, ®â¬¥ç¥  á¨¬¢®«®¬ ú0û. � â®¬ ¦¥ à¨áãª¥ ¯à¥¤áâ ¢«¥ë ¤¨ £à ¬¬ë (¯à ¢ë©¢¥àâ¨ª «ìë© àï¤), ¯®ª §ë¢ îé¨¥ ¢¥«¨ç¨ã ¨§¬¥-¥¨ï â¥¬¯¥à âãàë ¯®¢¥àå®áâ¨. � àë ¤¨ £à ¬¬ ¯®£®à¨§®â «¨ á®®â¢¥âáâ¢ãîâ ®¤¨ ª®¢ë¬  ç «ìë¬ãá«®¢¨ï¬ úaû, ú¡û ¨ ú¢û (á¢¥àåã ¢¨§).�§ à¨á. 4 ¢¨¤®, çâ® § ¬¥âë¥ ¨§¬¥¥¨ï â¥¬-¯¥à âãàë ¯®¢¥àå®áâ¨ ¢ á«ãç ïå ú¡û ¨ ú¢û ¬®£ãâ¨¬¥âì ¬¥áâ® ¯à¨ L > 10 ¬ ¨ �0 > 10�3 ¬2�á�3 .�«ï á«ãç ï úaû íâ  ®¡« áâì § ¬¥â® à áè¨àï¥âáï.�â¥à¥á® ®â¬¥â¨âì, çâ® ¢® ¢á¥å á«ãç ïå áãé¥áâ¢ã-¥â ¤¨ ¯ §® § ç¥¨© �0 (� 10�3 ¬2�á�3 ), ¢ ª®-â®à®¬ ¬¥«ª®¬ áèâ ¡ ï âãà¡ã«¥â®áâì à §àãè ¥ââ¥à¬®ª«¨ (ú�û), ¢ â® ¢à¥¬ï ª ª ªàã¯®¬ áèâ ¡- ï âãà¡ã«¥â®áâì ¯à¨ â®© ¦¥ ¬®é®áâ¨ ¨áâ®ç¨ª ¤¥« ¥â áª ç®ª ¯«®â®áâ¨ ¡®«¥¥ à¥§ª¨¬ (ú+û). �§¬¥-¥¨¥ â¥¬¯¥à âãàë ¯®¢¥àå®áâ¨, à §ã¬¥¥âáï, ¯à®¨á-å®¤¨â ¡®«¥¥ íää¥ªâ¨¢® ¢ á«ãç ¥, ª®£¤  å®«®¤ë¥á«®¨ «¥¦ â ¡«¨¦¥ ª ¯®¢¥àå®áâ¨ ®ª¥   (úaû | 45 ¬,ú¢û | 100 ¬, ú¡û | 145 ¬).�¡« áâì § ¬¥âëå ¨§¬¥¥¨© ¬ ªá¨¬ «ì®£® £à -¤¨¥â  â¥¬¯¥à âãàë (> 10%) § ç¨â¥«ì® è¨à¥. �®-¢¥¤¥¨¥ ¬ ªá¨¬ «ì®£® £à ¤¨¥â  ¯à¥¨¬ãé¥áâ¢¥®®¯à¥¤¥«ï¥âáï ¥£®  ç «ìë¬ § ç¥¨¥¬: ¤«ï á«ãç ¥¢úaû ¨ ú¡û á®®â¢¥âáâ¢ãîé¨¥ ¤¨ £à ¬¬ë ¯à ªâ¨ç¥á-ª¨ ¨¤¥â¨çë. �à¨ ¬¥ìè¥¬ § ç¥¨¨  ç «ì®£®£à ¤¨¥â  ¨ ¯à®ç¨å à ¢ëå ãá«®¢¨ïå (ú¢û ¨ ú¡û)

¨§¬¥¥¨¥ £à ¤¨¥â  ¯à®¨áå®¤¨â ¥ â ª íää¥ªâ¨¢-®, ® ¢§ ¨¬®¥ à á¯®«®¦¥¨¥ ®¡« áâ¥© ú+û ¨ ú�û¯à¨æ¨¯¨ «ì® ¥ ®â«¨ç ¥âáï.�®¯®áâ ¢«ïï ¤¨ £à ¬¬ë «¥¢®£® ¨ ¯à ¢®£® ¢¥à-â¨ª «ìëå àï¤®¢, ¬®¦® § ª«îç¨âì, çâ® § ç¨â¥«ì-ë¥ ¨§¬¥¥¨ï â¥¬¯¥à âãàë ¯®¢¥àå®áâ¨ ¢®§¬®¦ëâ®«ìª® ¢ ®¡« áâïå § ç¥¨© ¯ à ¬¥âà®¢ �0 ¨ L ,®â¬¥ç¥ëå § ª®¬ ú�û. �¥¡®«ìè¨¥ ¨§¬¥¥¨ï â¥¬-¯¥à âãàë ¯®¢¥àå®áâ¨ ¬®£ãâ ¨¬¥âì ¬¥áâ® ¨ ¢ â®©ç áâ¨ ®¡« áâ¨, ª®â®à ï ®â¬¥ç¥  § ª®¬ ú+û, ® íâ¨¨§¬¥¥¨ï ¯à®¨áå®¤ïâ ¨áª«îç¨â¥«ì® §  áç¥â ¯¥à¥-¬¥è¨¢ ¨ï á«®ï, «¥¦ é¥£® ¢ëè¥ æ¥âà  â¥à¬®ª«¨ (z < (h1 + h2)=2), â. ¥. ¯®¤ïâ¨¥ £«ã¡¨ëå ¢®¤ ª¯®¢¥àå®áâ¨ ¥ ¯à®¨áå®¤¨â.� ë¥, ¯à¥¤áâ ¢«¥ë¥   à¨á. 4, á®®â¢¥â-áâ¢ãîâ ãáâ ®¢¨¢è¨¬áï ¨§¬¥¥¨ï¬ â¥¬¯¥à âãà®-£® ¯à®ä¨«ï ¨ ¥ ¯à¨¢ï§ ë ª ª ª®¬ã-«¨¡® ¬®¬¥âã¢à¥¬¥¨.�à¨ ®¯à¥¤¥«¥¨¨ ¢¥àå¥© £à ¨æë ãà®¢ï £¥¥-à æ¨¨ âãà¡ã«¥â®© í¥à£¨¨ ¢ ®ª¥ ¥, ª®â®àãî ¬®-¦¥â ®¡¥á¯¥ç¨âì á¥©á¬¨ç¥áª¨© ¨áâ®ç¨ª, ¡ã¤¥¬ ®¯¨-à âìáï   ¨§¢¥áâãî ª®àà¥«ïæ¨®ãî á¢ï§ì í¥à£¨¨���������	
���������¨á. 4. �¡« áâ¨ § ç¥¨© ¯ à ¬¥âà®¢ �0 ¨ L , ¯à¨ ª®â®-àëå ¢ à¥§ã«ìâ â¥ ¤¥©áâ¢¨ï  ª çª¨ âãà¡ã«¥â®© í¥à£¨¨¯à®¤®«¦¨â¥«ì®áâìî 100 á ¯à®¨áå®¤¨â à®áâ (ú+û), ã¬¥ì-è¥¨¥ (ú�û) ¨«¨ ¥§ ç¨â¥«ì®¥ ¨§¬¥¥¨¥ (ú0û) ¬ ª-á¨¬ «ì®£® £à ¤¨¥â  â¥¬¯¥à âãàë («¥¢ë© ¢¥àâ¨ª «ìë©àï¤) ¨ ¨§¬¥¥¨¥ â¥¬¯¥à âãàë ¯®¢¥àå®áâ¨ (¯à ¢ë© ¢¥à-â¨ª «ìë© àï¤) ¤«ï ¨áå®¤®£® ¯à®ä¨«ï â¥¬¯¥à âãàë â¨¯ úaû, ú¡û ¨ ú¢û. �¨äàë ã ¨§®«¨¨© ®¡®§ ç îâ ¢¥«¨ç¨ã¨§¬¥¥¨ï â¥¬¯¥à âãàë ¯®¢¥àå®áâ¨ ¢ £à ¤ãá å �¥«ìá¨ï



�¥áâ¨ª �®áª®¢áª®£® ã¨¢¥àá¨â¥â . �¥à¨ï 3. �¨§¨ª . �áâà®®¬¨ï. 1999. ü5 55§¥¬«¥âàïá¥¨ï E [�¦] ¨ ¬ £¨âã¤ë M :lgE = 1;5M + 4;8: (8)�¥à£¨ï §¥¬«¥âàïá¥¨ï E , ®¯à¥¤¥«ï¥¬ ï ¯® ä®à¬ã-«¥ (8),   á ¬®¬ ¤¥«¥ ¯à¥¤áâ ¢«ï¥â á®¡®© í¥à£¨îá¥©á¬¨ç¥áª¨å ¢®« ¢ ¤ «ì¥© §®¥. �ç¥¢¨¤®, çâ®í¥à£¨ï, ¢ëá¢®¡®¦¤ ¥¬ ï ¥¯®áà¥¤áâ¢¥® ¢ £¨¯®-æ¥âà¥, ¤®«¦  ¯® ªà ©¥© ¬¥à¥ ¯à¥¢ëè âì (¢®§¬®¦-®, § ç¨â¥«ì®) ãª § ãî ¢¥«¨ç¨ã. �§¢¥áâ®, çâ®á¨«ìë¥ ¯®¤¢®¤ë¥ §¥¬«¥âàïá¥¨ï ç áâ® á®¯à®¢®¦-¤ îâáï ®áâ â®çë¬¨ ¤¥ä®à¬ æ¨ï¬¨ ¤ , ª®â®àë¥á«ã¦ â ¨áâ®ç¨ª®¬ ¢®« æã ¬¨. �áâ¥áâ¢¥® ¯à¥¤-¯®«®¦¨âì, çâ® ¯à®æ¥áá  ªâ¨¢¨§ æ¨¨ ¢¥àâ¨ª «ì®£®®¡¬¥  ¯à®¨áå®¤¨â  ¤ ®¡« áâìî ¤ , ¯®¤¢¥à¦¥-®©  ¨¡®«¥¥ á¨«ìë¬ ¤¥ä®à¬ æ¨ï¬. �«®é ¤ì íâ®©®¡« áâ¨ ®¡ëç® ®â®¦¤¥áâ¢«ïîâ á ¯«®é ¤ìî ®ç £ æã ¬¨, áà¥¤¨© à ¤¨ãá ª®â®à®£® R [ª¬] á¢ï§  á¬ £¨âã¤®© M í¬¯¨à¨ç¥áª®© § ¢¨á¨¬®áâìî [8]lgR= 0;5M � 2;1: (9)� á¯à¥¤¥«¨¢ í¥à£¨î §¥¬«¥âàïá¥¨ï E à ¢®¬¥à-® ¯® ¯«®é ¤¨ ®ç £  æã ¬¨ ¨ £«ã¡¨¥ ®ª¥   H ,®æ¥¨¬ á¢¥àåã ¢¥«¨ç¨ã ¯à®¨§¢®¤áâ¢  âãà¡ã«¥â®©í¥à£¨¨ �lim0 [¬2�á�3 ]:�lim0 = E�R2H�0� : (10)�¥«¨ç¨ë �lim0 , à ááç¨â ë¥ ¯® ä®à¬ã«¥ (10) ¯à¨� = 100 á ¤«ï à §«¨çëå ¬ £¨âã¤ §¥¬«¥âàïá¥¨ï M¨ £«ã¡¨ ®ª¥   H , á¢¥¤¥ë ¢ â ¡«. 2. �®¯®áâ ¢«ïï¤ ë¥ â ¡«. 2 ¨ à¨á. 4, ¬®¦® § ª«îç¨âì, çâ® á¨«ì-ë¥ §¥¬«¥âàïá¥¨ï ¨¬¥îâ ¤®áâ â®çë© § ¯ á í¥à£¨¨¤«ï áãé¥áâ¢¥®© âà áä®à¬ æ¨¨ áâà â¨ä¨ª æ¨®-®© áâàãªâãàë ¢ ®ª¥ ¥ ¨ ®¡à §®¢ ¨ï   ¯®¢¥àå®á-â¨ ®¡è¨à®© ®¡« áâ¨ á ¯®¨¦¥®© â¥¬¯¥à âãà®©.�¡à §®¢ ¨¥  ®¬ «¨¨ ï¢«ï¥âáï  ¨¡®«¥¥ ¢¥à®-ïâë¬ ¯à¨ ¥£«ã¡®ª®¬ â¥à¬®ª«¨¥, ¢ ¬¥«ª®¢®¤ëå®¡« áâïå ®ª¥  , ¤«ï á¥©á¬¨ç¥áª¨å á®¡ëâ¨©, å à ª-â¥à¨§ãîé¨åáï ¤«¨â¥«ìë¬ ¯à®æ¥áá®¬ ¢ ®ç £¥ ¨«¨¡®«ìè¨¬ ª®«¨ç¥áâ¢®¬  äâ¥àè®ª®¢. �«ï ãá«®¢¨© ®â-ªàëâ®£® ®ª¥   ®¡à §®¢ ¨¥  ®¬ «¨¨ ¢®§¬®¦® ¢

á«ãç ¥ à¥ «¨§ æ¨¨ ¬¥å ¨§¬  £¥¥à æ¨¨ âãà¡ã«¥â-®áâ¨ á ¬ áèâ ¡®¬ ¡®«¥¥ 10 ¬. �®ª «ìë¥ ®á®¡¥-®áâ¨ áâà â¨ä¨ª æ¨¨ ¬®£ãâ ®ª §ë¢ âì áãé¥áâ¢¥-®¥ ¢«¨ï¨¥   ¨§¬¥¥¨¥ â¥¬¯¥à âãàë ¯®¢¥àå®áâ¨.�ç¥ì ¥§ ç¨â¥«ì ï ç áâì í¥à£¨¨ §¥¬«¥âàïá¥¨ï¯à¨ ¥¥ ¯¥à¥å®¤¥ ª í¥à£¨¨ âãà¡ã«¥â®áâ¨ ¤ ¦¥ ¥-¡®«ìè®£® ¬ áèâ ¡  (L < 1 ¬) á¯®á®¡  § ¬¥â® ¨§-¬¥ïâì ¨áå®¤ë© ¯à®ä¨«ì â¥¬¯¥à âãàë, çâ® ¤®«¦®¯à¨¢®¤¨âì ª ¢®§¡ã¦¤¥¨î ¢ãâà¥¨å ¢®«.�   ¡ « ¨ æ   2� ªá¨¬ «ì ï ¢¥«¨ç¨  ¯à®¨§¢®¤áâ¢ âãà¡ã«¥â®© í¥à£¨¨, ª®â®àãî ¬®¦¥â ®¡¥á¯¥ç¨âì¯®¤¢®¤®¥ §¥¬«¥âàïá¥¨¥ ¬ £¨âã¤®© MM 6 7 8 9�lim0 , ¬2�á�3 H = 100 ¬ 0,03 0,1 0,3 1H = 1000 ¬ 0,003 0,01 0,03 0,1� ¡®â  ¢ë¯®«¥  ¯à¨ ä¨ á®¢®© ¯®¤¤¥à¦ª¥���� (£à â 98-05-64522).�¨â¥à âãà 1. �¥¢¨ �.�., �®á®¢ �.�., � ¢«®¢ �.�., �ëªã®¢ �.�. //���. 1998. 358, ü 3. C. 399.2. �®á®¢ �.�. // �¥áâ. �®áª. ã-â . �¨§. �áâà®. 1998. ü 4.�. 23 (Moscow University Phys. Bull. 1998. No. 4).3. Levin B.W., Kaistrenko V., Kharlamov A. et al. // Proc.IUGG/IOC Int. Tsunami Sympos., Wakayama, Japan, 1993.P. 309.4. �®á®¢ �.�. // �ã«ª ®«®£¨ï ¨ á¥©á¬®«®£¨ï. 1997. ü 2.�. 95.5. �¨¢®¢ à®¢ �.�. �¥à¬¨ª  ¯®£à ¨çëå á«®¥¢ ®ª¥   ¨ â¬®áä¥àë. �. 1. �¥à¬®¤¨ ¬¨ª , «ãç¨áâ ï í¥à£¨ï ¨ãà ¢¥¨ï âãà¡ã«¥â®£® ¯¥à¥®á . �.: �§¤-¢® �®áª.ã-â , 1986.6. �®¨ �.�., �§¬¨¤®¢ �.�. �ª¥ áª ï âãà¡ã«¥â®áâì. �.:�¨¤à®¬¥â¥®¨§¤ â, 1981.7. Filonov A.E. // EOS. 1997. 78, No. 3. P. 21.8. �®æ¥ª® �.�., �®«®¢ì¥¢ �.�. // �áá«¥¤®¢ ¨ï æã ¬¨. �.,1990. ü 4. �. 8. �®áâã¯¨«  ¢ p¥¤ ªæ¨î13.01.99


