
�¥áâ­¨ª �®áª®¢áª®£® ã­¨¢¥àá¨â¥â . �¥à¨ï 3. �¨§¨ª . �áâà®­®¬¨ï. 2003. ò1 29������ � ���������������� 621.373 ����������� ����������� �������� ������� ������������� ������������������ ���������.�. �­¤à¥¥¢ , �.�. �¬ «ì£ ã§¥­(ª ä¥¤à  ®¡é¥© ä¨§¨ª¨ ¨ ¢®«­®¢ëå ¯à®æ¥áá®¢)E-mail: andreeva maria@mail.ru� ­ áâ®ïé¥© à ¡®â¥ ¯à¥¤áâ ¢«¥­ ¢ë¢®¤ ãà ¢­¥­¨© ¤«ï á¢¥â®¨­¤ãæ¨à®¢ ­­®£® ¨§¬¥­¥­¨ï¯®ª § â¥«ï ¯à¥«®¬«¥­¨ï ¢  §®á®¤¥à¦ é¥¬ ¯®«¨¬¥à¥ ¨§ ¡ « ­á­ëå ãà ¢­¥­¨© ¤«ï ª®­æ¥­â-à æ¨© âà ­á- ¨ æ¨á-¨§®¬¥à®¢  §®ªà á¨â¥«ï. �®«ãç¥­­ë¥ ãà ¢­¥­¨ï ¯®§¢®«ïîâ ®¡êïá­¨âì¤¢ãåíªá¯®­¥­æ¨ «ì­ë© å à ªâ¥à à¥« ªá æ¨®­­ëå å à ªâ¥à¨áâ¨ª ¯®ª § â¥«ï ¯à¥«®¬«¥­¨ï. �®-«ãç¥­ë ç áâ®â­ë¥ § ¢¨á¨¬®áâ¨ ¤®¡ ¢ª¨ ª ¯®ª § â¥«î ¯à¥«®¬«¥­¨ï ¤«ï á«ãç ï £ à¬®­¨ç¥áª®©¬®¤ã«ïæ¨¨ ¨­â¥­á¨¢­®áâ¨. � ®¡« áâ¨ ç áâ®â ¢ëè¥ à¥§®­ ­á  ãà ¢­¥­¨ï ¤«ï ¤¢ãå¢®«­®¢®£®¢§ ¨¬®¤¥©áâ¢¨ï ª®£¥à¥­â­ëå á¢¥â®¢ëå ¯ãçª®¢ ¢ ¯«¥­ª¥ ¯®«¨¬¥à  á®¢¯ ¤ îâ á ¢ë¢¥¤¥­­ë¬¨à ­¥¥ ­  ®á­®¢ ­¨¨ ä¥­®¬¥­®«®£¨ç¥áª®© ¬®¤¥«¨.�¢¥¤¥­¨¥�  á¥£®¤­ïè­¨© ¤¥­ì ä®â®çã¢áâ¢¨â¥«ì­ë¥ à¥¢¥à-á¨¢­ë¥ ¯®«¨¬¥à­ë¥ ¬ â¥à¨ «ë ¯à¥¤áâ ¢«ïîâ ¡®«ì-è®© ¨­â¥à¥á ¤«ï ¨áá«¥¤®¢ ­¨ï ¢ á¢ï§¨ á ¨å ¢ë-á®ª®© çã¢áâ¢¨â¥«ì­®áâìî, áâ®©ª®áâìî ª ¯®¢â®àïî-é¨¬áï á¢¥â®¢ë¬ ¢®§¤¥©áâ¢¨ï¬,   â ª¦¥ ¢®§¬®¦-­®áâìî ã¯à ¢«¥­¨ï ¨å ¤¨­ ¬¨ç¥áª¨¬¨ å à ªâ¥à¨á-â¨ª ¬¨ ¯à¨ ¯®¬®é¨ ¢­¥è­¨å ¢®§¤¥©áâ¢¨© [1{3].�à¥¡­¥®¡à §­ë¥ á®¯®«¨¬¥àë  ªà¨«®¢®£® àï¤  á æ¨ -­®¡¨ä¥­¨«ì­ë¬¨ äà £¬¥­â ¬¨ ( §® äà £¬¥­â ¬¨) ¢¡®ª®¢ëå £àã¯¯ å ï¢«ïîâáï ®¤­¨¬ ¨§ ¯à¨¬¥à®¢ â ª¨åá®¥¤¨­¥­¨© [4]. �ëá®ª¨¥ §­ ç¥­¨ï ­¥«¨­¥©­®-®¯â¨-ç¥áª¨å ¢®á¯à¨¨¬ç¨¢®áâ¥© íâ¨å ¯®«¨¬¥à®¢ ¯®§¢®«ï-îâ ®áãé¥áâ¢«ïâì ­¥«¨­¥©­ë¥ ¯à¥®¡à §®¢ ­¨ï á¢¥â®-¢ëå ¯ãçª®¢ á ¤®áâ â®ç­® ¬ «ë¬¨ ¨­â¥­á¨¢­®áâï¬¨(I < 1 �â/á¬2 ).�§¬¥­¥­¨¥ ¯®ª § â¥«ï ¯à¥«®¬«¥­¨ï ¢ ¯®«¨¬¥à-­®¬ ®¡à §æ¥ á¢ï§ ­® á ®¡à â¨¬®© âà ­á-æ¨á-¨§®-¬¥à¨§ æ¨¥© ¬®«¥ªã«  §®ªà á¨â¥«ï. �®¤ ¤¥©áâ¢¨¥¬á¢¥â  ¬®«¥ªã«ë ªà á¨â¥«ï ¨§ ¡®«¥¥ áâ ¡¨«ì­®£®âà ­á-á®áâ®ï­¨ï ¯¥à¥å®¤ïâ ¢ æ¨á-ä®à¬ã. �«ï ®¯¨á -­¨ï ­¥«¨­¥©­ëå ï¢«¥­¨© ¢  §®á®¤¥à¦ é¥¬ ¯®«¨¬¥à¥®¡ëç­® ¨á¯®«ì§ã¥âáï ä¥­®¬¥­®«®£¨ç¥áª®¥ ãà ¢­¥-­¨¥ ¤«ï á¢¥â®¨­¤ãæ¨à®¢ ­­®© ¤®¡ ¢ª¨ ª ¯®ª § â¥«î¯à¥«®¬«¥­¨ï �n [5, 6]:@�n@t �Dx@2�n@x2 �(�nS��n)a1I+�n� 1Tr+a2I�= 0;(1)£¤¥ �nS | ä¥­®¬¥­®«®£¨ç¥áª¨ ¢¢¥¤¥­­®¥ ­ áëé¥-­¨¥, a1; a2 | áª®à®áâ­ë¥ ¯®áâ®ï­­ë¥, I | ¨­-â¥­á¨¢­®áâì ¢®§¤¥©áâ¢ãîé¥£® á¢¥â , Tr | ¢à¥¬ïâ¥¯«®¢®© à¥« ªá æ¨¨, Dx | ä¥­®¬¥­®«®£¨ç¥áª¨¢¢¥¤¥­­ë© ª®íää¨æ¨¥­â ¤¨ääã§¨¨, ®¯¨áë¢ îé¨©ª®­¥ç­®¥ ¯à®áâà ­áâ¢¥­­®¥ à §à¥è¥­¨¥ áà¥¤ë.�à ¢­¥­¨ï â¨¯  (1) ®¯¨áë¢ îâ à¥« ªá æ¨®­­ë¥¯à®æ¥ááë ¢ áà¥¤¥ á ®¤­®© ¯®áâ®ï­­®© ¢à¥¬¥­¨ ¨

­¥¤®áâ â®ç­® å®à®è® ®¯¨áë¢ îâ ­¥ª®â®àë¥ â¨¯¨ç-­ë¥ à¥¦¨¬ë ¨§¬¥­¥­¨ï ¯®ª § â¥«ï ¯à¥«®¬«¥­¨ï, ¢ç áâ­®áâ¨ à¥¦¨¬ë à¥« ªá æ¨¨, ª®â®àë¥, ª ª á«¥¤ã¥â¨§ íªá¯¥à¨¬¥­â , ­®áïâ ¤¢ãåíªá¯®­¥­æ¨ «ì­ë© å -à ªâ¥à á à §«¨ç­ë¬¨ ¯®áâ®ï­­ë¬¨ ¢à¥¬¥­¨ [6].�¨á«¥­­ë¥ ¬¥â®¤ë à¥è¥­¨ï ¡ « ­á­ëå ãà ¢­¥-­¨© ¤«ï ª®­æ¥­âà æ¨© âà ­á- ¨ æ¨á-¨§®¬¥à®¢  §®-ªà á¨â¥«ï ¯®§¢®«ïîâ ®¡êïá­¨âì ¢á¥ ®á®¡¥­­®áâ¨¤¨­ ¬¨ª¨ ¯®«¨¬¥à , ®¤­ ª® ¤«ï ¨áá«¥¤®¢ ­¨ï ¢§ -¨¬®¤¥©áâ¢¨ï á¢¥â®¢ëå ¯ãçª®¢ ¢ ¯®«¨¬¥à­®© ¯«¥­-ª¥ ¯à¥¤¯®çâ¨â¥«¥­  ­ «¨â¨ç¥áª¨© ¯®¤å®¤. � íâ®©æ¥«ìî ¢ ­ áâ®ïé¥© à ¡®â¥ ¨§«®¦¥­ ¢ë¢®¤ ãà ¢­¥­¨©¤«ï á¢¥â®¨­¤ãæ¨à®¢ ­­®£® ¨§¬¥­¥­¨ï ¯®ª § â¥«ï¯à¥«®¬«¥­¨ï ¨§ ¡ « ­á­ëå ãà ¢­¥­¨©. � ª®© ¯®¤å®¤,¢®-¯¥à¢ëå, ¯®§¢®«ï¥â ¯®«ãç¨âì á¨áâ¥¬ã á¢ï§ ­­ëåãà ¢­¥­¨© ¤«ï ¤®¡ ¢®ª ª ¯®ª § â¥«î ¯à¥«®¬«¥­¨ï¯®«¨¬¥à  ¢ ­ ¯à ¢«¥­¨ïå, ¯ à ««¥«ì­®¬ ¨ ¯¥à¯¥­-¤¨ªã«ïà­®¬ ¯®«ïà¨§ æ¨¨ ¯ ¤ îé¥£® ¨§«ãç¥­¨ï,  â ª¦¥ ¡®«¥¥ â®ç­® ®¯¨á âì í­¥à£®®¡¬¥­ á¢¥â®¢ëå¯ãçª®¢ ¢ ¯®«¨¬¥à¥. �®-¢â®àëå, ®­ ¯®§¢®«ï¥â á¢ï§ âìª®íää¨æ¨¥­âë ¢ ãà ¢­¥­¨ïå ¤«ï ¯®ª § â¥«ï ¯à¥«®¬-«¥­¨ï á ¬ â¥à¨ «ì­ë¬¨ å à ªâ¥à¨áâ¨ª ¬¨ á ¬®£®¯®«¨¬¥à , çâ® ­¥¢®§¬®¦­® ¢ á«ãç ¥ ä¥­®¬¥­®«®£¨-ç¥áª®£® ®¯¨á ­¨ï.�¥®à¥â¨ç¥áª ï ç áâì�å¥¬  ª®­ä¨£ãà æ¨®­­ëå ¯¥à¥å®¤®¢  §®ªà á¨â¥-«ï ¯à¥¤áâ ¢«¥­  ­  à¨á. 1. �¥à¥å®¤ ¨§ âà ­á- ¢æ¨á-ä®à¬ã ¯à¨ ®¡ëç­ëå ãá«®¢¨ïå ¢®§¬®¦¥­ â®«ìª®¯®¤ ¤¥©áâ¢¨¥¬ á¢¥â . �¡à â­ë© ¯¥à¥å®¤ ¢®§¬®¦¥­ª ª ¯®¤ ¤¥©áâ¢¨¥¬ á¢¥â , â ª ¨ ¢á«¥¤áâ¢¨¥ â¥¯«®¢®©à¥« ªá æ¨¨, å à ªâ¥à­®¥ ¢à¥¬ï ª®â®à®© �C ®¯à¥¤¥-«ï¥âáï â¥¬¯¥à âãà®© ¨ å¨¬¨ç¥áª¨¬ áâà®¥­¨¥¬ ¯®«¨-¬¥à  (à¨á. 2). �ª®à®áâ¨ æ¨á-âà ­á, âà ­á-æ¨á ¯¥à¥-å®¤®¢ § ¢¨áïâ ®â íää¥ªâ¨¢­ëå á¥ç¥­¨© ¯®£«®é¥­¨ï¨§®¬¥à®¢ �C ; �T ,   â ª¦¥ ®â ª¢ ­â®¢ëå ¢ëå®¤®¢ ¯à®-æ¥áá®¢ ä®â®¨§®¬¥à¨§ æ¨¨ qC ; qT ¨ ¨­â¥­á¨¢­®áâ¨¢®§¤¥©áâ¢ãîé¥£® á¢¥â  I . �å¥¬  ¢§ ¨¬®¤¥©áâ¢¨ï15 ���, ä¨§¨ª ,  áâà®­®¬¨ï, ò1
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�������¨á. 1. �å¥¬  ª®­ä¨£ãà æ¨®­­ëå ¯¥à¥å®¤®¢  §®¡¥­§®« 
���������¨á. 2. �­¥à£¥â¨ç¥áª ï ¤¨ £à ¬¬  ãà®¢­¥© ¯®«¨¬¥à 
�������¨á. 3. �å¥¬  ¢§ ¨¬®¤¥©áâ¢¨ï ¬®«¥ªã«ë  §®ªà á¨â¥«ïá ¨§«ãç¥­¨¥¬¬®«¥ªã«ë  §®ªà á¨â¥«ï á ¨§«ãç¥­¨¥¬ ¯à¥¤áâ ¢«¥­ ­  à¨á. 3.�®  ­ «®£¨¨ á [7, 8] § ¯¨è¥¬ ãà ¢­¥­¨ï ¤«ïª®­æ¥­âà æ¨© âà ­á- ¨ æ¨á-¨§®¬¥à®¢  §®ªà á¨â¥«ï:8>>>>>>>>>><>>>>>>>>>>:

@NC(�; '; t)@t = n�?T + (�kT � �?T ) cos2 �o IqTh� NT���C IqCh� NC � 1�CNC +DCr2NC ;@NT (�; '; t)@t =�n�?T + (�kT � �?T ) cos2 �o IqTh� NT++�C IqCh� NC + 1�CNC +DTr2NT :(2)�¤¥áì NC;T (�; '; t) | ª®­æ¥­âà æ¨¨ æ¨á- ¨âà ­á-¨§®¬¥à®¢, �C ; �kT , �?T | á¥ç¥­¨ï ¯®£«®é¥-­¨ï æ¨á-¨§®¬¥à®¢ ¨ âà ­á-¨§®¬¥à®¢ ¢ ­ ¯à ¢«¥­¨-ïå, ¯ à ««¥«ì­®¬ ¨ ¯¥à¯¥­¤¨ªã«ïà­®¬ ¯®«ïà¨§ æ¨¨¯ ¤ îé¥£® ¨§«ãç¥­¨ï á®®â¢¥âáâ¢¥­­®, DC ;DT |ª®íää¨æ¨¥­âë ¢à é â¥«ì­®© ¤¨ääã§¨¨ ¨§®¬¥à®¢.�®«ïà¨§ æ¨î ¯ ¤ îé¥£® ¨§«ãç¥­¨ï ¯®« £ ¥¬ «¨-­¥©­®© ¨ ¯¥à¯¥­¤¨ªã«ïà­®© ª ¯«®áª®áâ¨ ¯ ¤¥­¨ï xz(¯ãçª¨ s-¯®«ïà¨§®¢ ­ë).�à¥¤áâ ¢¨¬ ª®­æ¥­âà æ¨¨ æ¨á- ¨âà ­á-¨§®¬¥à®¢(NC ¨ NT á®®â¢¥âáâ¢¥­­®) ª ª áã¬¬ã áâ æ¨®­ à­ëå§­ ç¥­¨© (NC0 ¨ NT0 ) ¨ ¬ «®© ­¥áâ æ¨®­ à­®©

¤®¡ ¢ª¨ (�NC ¨ �NT ):(NC =NC0 +�NC ;NT =NT0 +�NT :�­â¥­á¨¢­®áâì ¢®§¤¥©áâ¢ãîé¥£® á¢¥â  ¯à¥¤áâ ¢¨¬ ¢¢¨¤¥ I = I0(1+m(t)) , £¤¥ I0m(t) | ¬ « ï ¤®¡ ¢ª  ª¨­â¥­á¨¢­®áâ¨ ¢®§¤¥©áâ¢ãîé¥£® ¨§«ãç¥­¨ï. �§ (2)¬®¦­® ­ ©â¨ áâ æ¨®­ à­ë¥ à¥è¥­¨ï NC0 ¨ NT0 :8>><>>:NC0 = N04�� 1:4
SpU ;NT0 =NC0 
SU(1 +U cos2 �) ;£¤¥ 
S = g1I0+1=�CI0g2U , g1 = �CqCh� , g2 = �?T qTh� ,U = �kT�?T � 1 , N0 | ¯®«­®¥ ç¨á«®  §®ªà á¨â¥«¥© ­ ¥¤¨­¨æã ¯®¢¥àå­®áâ¨ ¯«¥­ª¨.�«ï ­¥áâ æ¨®­ à­ëå ¤®¡ ¢®ª ª ª®­æ¥­âà æ¨-ï¬ ¨§®¬¥à®¢ ¯®«ãç ¥¬ á¨áâ¥¬ã ¤¨ää¥à¥­æ¨ «ì­ëåãà ¢­¥­¨©8>>>>>>>>>><>>>>>>>>>>:
@�NT@t =�AI0�NT +�g1I0 + 1�C��NC��m(t)�C NC0;@�NC@t =��g1I0 + 1�C��NC +AI0�NT++DCr2�NC + m(t)�C NC0; (3)

£¤¥ A= f�?T + (�kT � �?T ) cos2 �gqT=h� .�à¨ ¯¥à¥å®¤¥ ª (3) ¬ë ¯à¥­¥¡à¥£«¨ ª®íää¨æ¨¥­-â®¬ ¤¨ääã§¨¨ DT , ª®â®àë©, á®£« á­® íªá¯¥à¨¬¥­-â «ì­ë¬ ¤ ­­ë¬ [9], ¯à¨ ª®¬­ â­®© â¥¬¯¥à âãà¥¢¥áì¬  ¬ «.�«ï  ­ «¨§  á¨áâ¥¬ë ãà ¢­¥­¨© (3) ¨á¯®«ì§ã¥¬à §«®¦¥­¨¥ ¯® ¯®«¨­®¬ ¬ �¥¦ ­¤à  ¯®  ­ «®£¨¨á [7], ®£à ­¨ç¨¢ ïáì ¯®«¨­®¬ ¬¨ ¤® ¢â®à®£® ¯®-àï¤ª : (�NT = a0(t) + a2(t)P2(cos �);�NC = b0(t) + b2(t)P2(cos �): (4)�®¤áâ ¢«ïï (4) ¢ (3) ¨ ¯¥à¥å®¤ï ¢ (3) ª ¡¥§à §-¬¥à­®¬ã ¢à¥¬¥­¨ t0 = t=I0g2U , ¯®«ãç¨¬ á¨áâ¥¬ã¤¨ää¥à¥­æ¨ «ì­ëå ãà ¢­¥­¨© ¤«ï ª®íää¨æ¨¥­â®¢¯à¨ ¯®«¨­®¬ å �¥¦ ­¤à :8>>>>>><>>>>>>:@a0(t0)@t0 ==�13 �(1+
S)a0(t0)� 110a2(t0)+3NC0m(t0)I0g2U�C �;@a2(t0)@t0 =�23a0(t0)� 1121a2(t0): (5)�à¨ â ª®¬ ¯¥à¥å®¤¥ ¨á¯®«ì§ã¥âáï ®¡ëç­®¥ ¯à¥¤¯®«®-¦¥­¨¥ ® ¡ëáâà®© ¢à é â¥«ì­®© ¤¨ääã§¨¨ æ¨á-¨§®-¬¥à®¢ [8]. � ¬¥â¨¬, çâ® á¨áâ¥¬  (5) á®¤¥à¦¨â â®«ìª®



�¥áâ­¨ª �®áª®¢áª®£® ã­¨¢¥àá¨â¥â . �¥à¨ï 3. �¨§¨ª . �áâà®­®¬¨ï. 2003. ò1 31ãà ¢­¥­¨ï ¤«ï ª®íää¨æ¨¥­â®¢ âà ­á-¨§®¬¥à®¢, çâ®ï¢«ï¥âáï á«¥¤áâ¢¨¥¬ § ª®­  á®åà ­¥­¨ï ¯®«­®£® ç¨á-«  ç áâ¨æ. �¥è ï (5), ¬®¦­® ­ ©â¨ a0(t0) ¨ a2(t0) .�§¬¥­¥­¨¥ ¤¨í«¥ªâà¨ç¥áª®© ¢®á¯à¨¨¬ç¨¢®áâ¨¯®«¨¬¥à  ¯à¥¤áâ ¢¨¬ ¢ ¢¨¤¥ �� =��T +��C , £¤¥��T ¨ ��C | ¢ª« ¤ë, á¢ï§ ­­ë¥ á ã£«®¢ë¬ ¯¥à¥-à á¯à¥¤¥«¥­¨¥¬ ¨ ¨§¬¥­¥­¨¥¬ ª®­æ¥­âà æ¨© âà ­á-¨ æ¨á-¨§®¬¥à®¢ á®®â¢¥âáâ¢¥­­®. �®¡ ¢ª¨ ª ¯®ª § -â¥«ï¬ ¯à¥«®¬«¥­¨ï ¯à¥¤áâ ¢¨¬ ¢ ¢¨¤¥8>><>>:�nk = 2��n (��kT +��kC);�n? = 2��n (��?T +��?C):�ã¤¥¬ áç¨â âì, çâ® à á¯à¥¤¥«¥­¨¥ ®¯â¨ç¥áª¨åá¢®©áâ¢ æ¨á-¨§®¬¥à®¢ áä¥à¨ç¥áª¨ á¨¬¬¥âà¨ç­®, ¯®-íâ®¬ã �kC = �?C = ��Ca0(t0) , £¤¥ �C | ¯®«ïà¨§ã-¥¬®áâì. �®«ïà¨§ã¥¬®áâ¨ âà ­á-¨§®¬¥à®¢ ¢ ­ ¯à ¢-«¥­¨ïå, ¯ à ««¥«ì­®¬ ¨ ¯¥à¯¥­¤¨ªã«ïà­®¬ ¯®«ïà¨-§ æ¨¨ ¯ ¤ îé¥£® ¨§«ãç¥­¨ï, ®¡®§­ ç¨¬ �T ¨ �?T .�®áª®«ìªã ¤«ï à áá¬ âà¨¢ ¥¬®£® ª« áá  ¯®«¨¬¥à®¢�T � �?T , â® ¢ ¤ «ì­¥©è¥¬ ¯®«ïà¨§ æ¨¥© �?T ¯à¥­¥-¡à¥¦¥¬. �®£¤  ¢ëà ¦¥­¨ï ¤«ï ¯®ª § â¥«¥© ¯à¥«®¬-«¥­¨ï ¯à¨­¨¬ îâ ¢¨¤ [9]8>><>>:�nk = 2�3�n((�T � 3�C)a0(t0) + 2�Ta2(t0));�n? = 2�3�n ((�T � 3�C)a0(t0)��T a2(t0)):� § ¤ ç å ¢§ ¨¬®¤¥©áâ¢¨ï ®¤¨­ ª®¢® ¯®«ïà¨§®¢ ­-­ëå ª®£¥à¥­â­ëå ¯ãçª®¢ ­ á ¨­â¥à¥áã¥â â®«ìª® �nk ,¯®íâ®¬ã ¯¥à¥©¤¥¬ ª á¨áâ¥¬¥ ãà ¢­¥­¨© ¤«ï �nk ¨�n��nk��n? , á¯à ¢¥¤«¨¢®© ¢¤ «¨ ®â ­ áëé¥­¨ï:8>>>><>>>>:@�nk@t0 =�13[�nk(4�R + 
S)��n(8�R + 
S)]��M�Rm(t0);@�n@t0 =�43�R�n� 2�R�nk; (6)£¤¥ M = 2�TN0�3�2RI0�ng2�CU(4��1:4
SpU) , �R = �T�T�3�C .� ¬¥â¨¬, çâ® ¬®¤ã«ïæ¨ï ¨­â¥­á¨¢­®áâ¨ m(t0)¢å®¤¨â â®«ìª® ¢ ãà ¢­¥­¨¥ ¤«ï �nk . � â ª®© á¨-âã æ¨¨ ¢ § ¢¨á¨¬®áâ¨ ®â å à ªâ¥à  äã­ªæ¨¨ m(t0) ­¨§®âà®¯¨ï ¯®ª § â¥«ï ¯à¥«®¬«¥­¨ï �n ¬®¦¥â ®ª -§ âìáï ¯à¥­¥¡à¥¦¨¬® ¬ «®© ¢¥«¨ç¨­®©. � íâ®¬ á«ã-ç ¥ ¯®«ãç¥­­®¥ ãà ¢­¥­¨¥ íª¢¨¢ «¥­â­® ä¥­®¬¥­®-«®£¨ç¥áª®¬ã ãà ¢­¥­¨î (1), ®¤­ ª® ¥£® ª®íää¨æ¨¥­-âë ï¢­® ¢ëà ¦ îâáï ç¥à¥§ ¬ â¥à¨ «ì­ë¥ ¯ à ¬¥âàë¯®«¨¬¥à .�ç¨â ï à¥è¥âªã ¨­â¥­á¨¢­®áâ¨ £ à¬®­¨ç¥áª®©¨ ¢®á¯®«ì§®¢ ¢è¨áì á¯¥ªâà «ì­ë¬ ¯à¥¤áâ ¢«¥­¨¥¬,¨é¥¬ à¥è¥­¨ï (6) ¢ ¢¨¤¥ �nk = �nk0 exp(i
t0) ¨�n = �n0 exp(i
t0) . �¡®§­ ç ï 
0 = 3
 , b = 
S=�R ,

¯®«ãç¨¬:8>>><>>>:�nk =� 3M 0m(i
0 + 4)�
02 � i
0(8 + b)� 10b� 64� ;�n= 18M 0m�
02 � i
0(8 + b)� 10b� 64� : (7)� ¢¨á¨¬®áâ¨  ¬¯«¨âã¤ ¨ ä § �nk ¨ �n ®â ç áâ®âë¤«ï â¨¯¨ç­®£® §­ ç¥­¨ï ¯ à ¬¥âà  b = 1 ¯à¥¤áâ ¢-«¥­ë ­  à¨á. 4, 5. �â®à®© ¯®àï¤®ª ãà ¢­¥­¨ï (7)¯à®ï¢«ï¥âáï ¢ à¥§®­ ­á­®¬ ¯®¢¥¤¥­¨¨ § ¢¨á¨¬®áâ¥© ¬¯«¨âã¤ �nk ¨ �n . �â® ®¡áâ®ïâ¥«ìáâ¢® ¯®§¢®«ï-¥â à ááç¨âë¢ âì ­  ®¡­ àã¦¥­¨¥ ¢ ®¡« áâ¨ à¥§®-­ ­á­ëå ç áâ®â ¡®«¥¥ íää¥ªâ¨¢­®£® ¢§ ¨¬®¤¥©áâ¢¨ï¢®«­, ç¥¬ á«¥¤ã¥â ¨§ ä¥­®¬¥­®«®£¨ç¥áª®© ¬®¤¥«¨ (1).
����������¨á. 4. � ¢¨á¨¬®áâì  ¬¯«¨âã¤ �nk (1) ¨ �n (2), ­®à-¬¨à®¢ ­­ëå ­  ¢¥«¨ç¨­ã Mm(t) , ®â ç áâ®âë ¬®¤ã«ïæ¨¨¨­â¥­á¨¢­®áâ¨ ¨§«ãç¥­¨ï
����������¨á. 5. � ¢¨á¨¬®áâì ä § �nk (1) ¨ �n (2) ®â ç áâ®âë¬®¤ã«ïæ¨¨ ¨­â¥­á¨¢­®áâ¨ ¨§«ãç¥­¨ï�á«¨ á¯¥ªâà ç áâ®â ¢®§¬ãé¥­¨ï m(t) «¥¦¨â ¢®¡« áâ¨ ¢ëè¥ à¥§®­ ­á­®©, â®, ª ª ¢¨¤­® ¨§ á¨á-â¥¬ë (7), �nk ¯à¥¢®áå®¤¨â �n . � íâ®¬ á«ãç ¥, ¯à¨¯à¥­¥¡à¥¦¥­¨¨ ¢¥«¨ç¨­®© �n , ¯®«­ ï á¨áâ¥¬  ãà ¢-­¥­¨© ¤¢ãå¢®«­®¢®£® ¢§ ¨¬®¤¥©áâ¢¨ï ®ª §ë¢ ¥âáïíª¢¨¢ «¥­â­®© ¯®«ãç¥­­®© à ­¥¥ [6] á ¯à¨¬¥­¥­¨¥¬ä¥­®¬¥­®«®£¨ç¥áª®£® ãà ¢­¥­¨ï.16 ���, ä¨§¨ª ,  áâà®­®¬¨ï, ò1



32 �¥áâ­¨ª �®áª®¢áª®£® ã­¨¢¥àá¨â¥â . �¥à¨ï 3. �¨§¨ª . �áâà®­®¬¨ï. 2003. ò1� ª«îç¥­¨¥�à®¢¥¤¥­­ë© ¢ à ¡®â¥ ¢ë¢®¤ ãà ¢­¥­¨ï ¤«ïá¢¥â®¨­¤ãæ¨à®¢ ­­®© ¤®¡ ¢ª¨ ª ¯®ª § â¥«î ¯à¥«®¬-«¥­¨ï ¨§ ¡ « ­á­ëå ãà ¢­¥­¨© ¤«ï ª®­æ¥­âà æ¨©âà ­á- ¨ æ¨á-¨§®¬¥à®¢ ¯®ª § «, çâ® ¯®«ãç¥­­ ïá¨áâ¥¬  ®â«¨ç ¥âáï ®â à ­¥¥ ¨á¯®«ì§®¢ ¢è¥£®áïä¥­®¬¥­®«®£¨ç¥áª®£® ãà ¢­¥­¨ï ¤¢ãåíªá¯®­¥­æ¨- «ì­ë¬ å à ªâ¥à®¬ à¥« ªá æ¨®­­ëå ¯à®æ¥áá®¢ áà §«¨ç­ë¬¨ ¯®áâ®ï­­ë¬¨ ¢à¥¬¥­¨ ¨ «ãçè¥ á®-£« áã¥âáï á íªá¯¥à¨¬¥­â®¬. �®«ãç¥­­ë¥ ãà ¢­¥­¨ï¡ë«¨ à¥è¥­ë  ­ «¨â¨ç¥áª¨ ¢ á«ãç ¥ £ à¬®­¨ç¥-áª®© ¬®¤ã«ïæ¨¨ ¨­â¥­á¨¢­®áâ¨. � ¯à¥­¥¡à¥¦¥­¨¨ ­¨§®âà®¯¨¥© ¯®ª § â¥«ï ¯à¥«®¬«¥­¨ï ãà ¢­¥­¨¥¤«ï á¢¥â®¨­¤ãæ¨à®¢ ­­®© ¤®¡ ¢ª¨ ª ¯®ª § â¥«î¯à¥«®¬«¥­¨ï,   â ª¦¥ á¨áâ¥¬  ãà ¢­¥­¨© ¤«ï ¬¯«¨âã¤ ¨ ä § á¢ï§ ­­ëå ¢®«­, ¢§ ¨¬®¤¥©áâ-¢ãîé¨å ¢ ¯®«¨¬¥à¥, ­¥ ®â«¨ç îâáï ®â ¯®«ã-ç¥­­ëå à ­¥¥ ­  ®á­®¢ ­¨¨ ä¥­®¬¥­®«®£¨ç¥áª®©¬®¤¥«¨.� ¡®â  ¢ë¯®«­¥­  ¯à¨ ¯®¤¤¥à¦ª¥ ���� (£à ­âò02-02-16721).
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áï à §«¨ç­ë¥ á¯®á®¡ë £à ä¨ç¥áª®£® ¯à¥¤áâ ¢«¥­¨ïà ¢­®¢¥á­®£® ¯à®áâà ­áâ¢¥­­®£® à á¯à¥¤¥«¥­¨ï ¯®-«ï ¢¥ªâ®à  ­ ¬ £­¨ç¥­­®áâ¨ ¨ á®áâ ¢«ïîé¨å ¥£®ç áâ¥©. �®ª §ë¢ îâáï ¯à¥¨¬ãé¥áâ¢  ¨ ­¥¤®áâ âª¨íâ¨å á¯®á®¡®¢, ª®â®àë¥ ¯®§¢®«ïîâ ¨á¯®«ì§®¢ âì ¢­ ãç­ëå ¨áá«¥¤®¢ ­¨ïå ­ ¨¡®«¥¥ ®¯â¨¬ «ì­ë¥ ¢ -à¨ ­âë.�à¨ ®¯¨á ­¨¨ âà¥å¬¥à­®£® à á¯à¥¤¥«¥­¨ï ¢¥ªâ®-à  ­ ¬ £­¨ç¥­­®áâ¨ ¯®«ãç¥­­ë© à¥§ã«ìâ â ¯à¥¤áâ ¢-«ïîâ ®¡ëç­® ¤«ï ª ¦¤®© ª®¬¯®­¥­âë ­ ¬ £­¨ç¥­-­®áâ¨ ¢ ¢¨¤¥ ¯à®áâà ­áâ¢¥­­®© ª àâ¨­ë ¨§®«¨­¨©áä¥à¨ç¥áª¨å ã£«®¢ � ¨ ' ¨«¨, ª ª ¨å ¥é¥ ­ §ë¢ -îâ, | £¥®¤¥§¨ç¥áª¨å «¨­¨© (à¨á. 1). �ç¨â ¥âáï, çâ®¯à®áâà ­áâ¢¥­­®¥ á®¥¤¨­¥­¨¥ ª àâ¨­ ¤«ï ®â¤¥«ì­ëå


