
�¥áâ­¨ª �®áª®¢áª®£® ã­¨¢¥àá¨â¥â . �¥à¨ï 3. �¨§¨ª . �áâà®­®¬¨ï. 2000. ü4 25��� 539.182 ������������� ��������� �������: ����������������������������� ���� � �����������������������. �. �ã« ª®¢áª¨©, �. �. �®¯®¢(�����)�  ¯à¨¬¥à¥ ¬®¤¥«ì­®© ¤¢ãåç áâ¨ç­®© á¨áâ¥¬ë ¨áá«¥¤ã¥âáï â®ç­®áâì ®¯à¥¤¥«¥­¨ï í­¥à£¥â¨ç¥áª®£®á¯¥ªâà  ¨ ¢®«­®¢ëå äã­ªæ¨© áâ æ¨®­ à­ëå á®áâ®ï­¨© ¢ à ¬ª å ¯à¨¡«¨¦¥­¨ï á ¬®á®£« á®¢ ­­®£®¯®«ï � àâà¨{�®ª . �¡áã¦¤ ¥âáï ¢®§¬®¦­®áâì ¨á¯®«ì§®¢ ­¨ï íâ®£® ¯à¨¡«¨¦¥­¨ï ¤«ï ®¯¨á ­¨ï¬¥¦ç áâ¨ç­ëå ª®àà¥«ïæ¨©.�áá«¥¤®¢ ­¨¥ áâàãªâãàë ª¢ ­â®¢®© á¨áâ¥¬ë ¨ ¥¥¢à¥¬¥­­®© í¢®«îæ¨¨ ­  ®á­®¢¥ ãà ¢­¥­¨ï �à�¥¤¨­-£¥à  ï¢«ï¥âáï æ¥­âà «ì­®© § ¤ ç¥©  â®¬­®© ä¨§¨ª¨¨ ä¨§¨ª¨  â®¬­®£® ï¤à  [1, 2]. �®âï à¥ «ì­ë¥ á¨á-â¥¬ë, ª ª ¯à ¢¨«®, ¬­®£®ç áâ¨ç­ë (¬­®£®í«¥ªâà®­-­ë©  â®¬,  â®¬­®¥ ï¤à®, í«¥ªâà®­­ ï ¯®¤á¨áâ¥¬  ¬®-«¥ªã«ë ¨«¨ â¢¥à¤®£® â¥« ), ¨å â¥®à¥â¨ç¥áª¨©  ­ «¨§®¡ëç­® ¯à®¢®¤¨âáï ¢ ®¤­®ç áâ¨ç­®¬ ¯à¨¡«¨¦¥­¨¨¯ãâ¥¬ ¢¢¥¤¥­¨ï ®¤­®ç áâ¨ç­®© ¢®«­®¢®© äã­ªæ¨¨®¡ê¥ªâ®¢, ®¡à §ãîé¨å ª¢ ­â®¢ãî á¨áâ¥¬ã, ¢ à ¬-ª å ª®­æ¥¯æ¨¨ á ¬®á®£« á®¢ ­­®£® ¯®«ï. � ª®© ¯®¤-å®¤ ¤«ï ®¯¨á ­¨ï áâà®¥­¨ï ¬­®£®ç áâ¨ç­ëå  â®¬®¢,¯à¥¤«®¦¥­­ë© �. � àâà¨ ¨ ¯®§¤­¥¥ ¬®¤¨ä¨æ¨à®¢ ­-­ë© �. �®ª®¬, ­®á¨â ­ §¢ ­¨¥ ¬¥â®¤  � àâà¨{�®-ª  [3]. � ä¨§¨ª¥  â®¬­®£® ï¤à   ­ «®£¨ç­ë© ¯®¤å®¤à¥ «¨§ã¥âáï ¢ à ¬ª å ®¤­®ç áâ¨ç­®© ®¡®«®ç¥ç­®©¬®¤¥«¨ [2]. �¤­ ª®, ­¥á¬®âàï ­  ¤®áâ¨£­ãâë¥ ãá¯¥-å¨ ¢ ®¯¨á ­¨¨ í­¥à£¥â¨ç¥áª¨å á¯¥ªâà®¢ ¬­®£®í«¥ª-âà®­­ëå  â®¬®¢ ¢ à ¬ª å ¯à¨¡«¨¦¥­¨ï á ¬®á®£« á®-¢ ­­®£® ¯®«ï, ¢®¯à®á ® â®ç­®áâ¨ ¯®«ãç ¥¬ëå â ª¨¬®¡à §®¬ à¥§ã«ìâ â®¢ ¢ àï¤¥ á«ãç ¥¢ ®áâ ¥âáï ®âªàë-âë¬ [4, 5]. �®«¥¥ â®£®, ¯®á«¥¤­¨¥ ¤ ­­ë¥ ¯® ¤¨­ ¬¨-ª¥ ¨®­¨§ æ¨¨ ¬­®£®í«¥ªâà®­­ëå  â®¬®¢ ¢ á¨«ì­ëåí«¥ªâà®¬ £­¨â­ëå ¯®«ïå ¯®ª §ë¢ îâ, çâ® à áç¥âë¢ à ¬ª å ­¥áâ æ¨®­ à­ëå ãà ¢­¥­¨© � àâà¨{�®ª ­¥ ®¯¨áë¢ îâ ¯à®æ¥áá ¤¢ãåí«¥ªâà®­­®© ¨®­¨§ æ¨¨¤ ¦¥ ­  ª ç¥áâ¢¥­­®¬ ãà®¢­¥ [6].� ­ áâ®ïé¥© à ¡®â¥ ­  ¯à¨¬¥à¥ ¬®¤¥«ì­®© ®¤­®-¬¥à­®© ¤¢ãåç áâ¨ç­®© á¨áâ¥¬ë ¨áá«¥¤ã¥âáï â®ç­®áâìà áç¥â®¢ áâàãªâãàë áâ æ¨®­ à­ëå á®áâ®ï­¨©, ¢ë¯®«-­¥­­ëå ¢ ¯à¨¡«¨¦¥­¨¨ � àâà¨{�®ª , ¢ § ¢¨á¨¬®áâ¨®â ¢¥«¨ç¨­ë ¬¥¦ç áâ¨ç­®£® ¢§ ¨¬®¤¥©áâ¢¨ï. �áá«¥-¤ã¥âáï áâ¥¯¥­ì ª®àà¥«¨à®¢ ­­®áâ¨ á¨áâ¥¬ë ¨ ¢®§-¬®¦­®áâì ¥¥ ®¯¨á ­¨ï ¢ à ¬ª å ¬¥â®¤  á ¬®á®£« -á®¢ ­­®£® ¯®«ï.� áá¬®âà¨¬ á¨áâ¥¬ã ¤¢ãå á¢ï§ ­­ëå ®áæ¨««ïâ®-à®¢, ®¯¨áë¢ ¥¬ãî £ ¬¨«ìâ®­¨ ­®¬H =H1(x) +H2(y) + V12(x� y) == � ~22m � @2@x2 + @2@y2�+ m!22 (x2 + y2) + �2 (x� y)2:�à¥¤¯®« £ ¥âáï, çâ® ®áæ¨««ïâ®àë ®¤¨­ ª®¢ë¥. �¥-à¥å®¤ï ª ­®¢ë¬ ª®®à¤¨­ â ¬: � = x�y (ª®®à¤¨­ â ®â­®á¨â¥«ì­®£® ¤¢¨¦¥­¨ï), � = (x+ y)=2 (ª®®à¤¨­ -

â  ¤¢¨¦¥­¨ï æ¥­âà  ¬ áá), ¯®«ãç¨¬ á¨áâ¥¬ã ¨§ ¤¢ãå­¥§ ¢¨á¨¬ëå ®áæ¨««ïâ®à®¢. �¡é¥¥ à¥è¥­¨¥ § ¤ ç¨­  á®¡áâ¢¥­­ë¥ §­ ç¥­¨ï § ¯¨áë¢ ¥âáï ¢ ¢¨¤¥ [3]Enk = ~
1�12 + n�+ ~
2�12 + k� == ~!2 h1+ 2n+ (1+ 2k)p1 + 2�i ; (1)�nk(�; �) =NnNkHn � �a1�Hk � �a2��� exp�� �22a21 � �22a22� ; k; n= 0; 1; 2; : : : ; (2)£¤¥ � = �=(m!2) | ¡¥§à §¬¥à­ë© ¯ à ¬¥âà¬¥¦ç áâ¨ç­®£® ¢§ ¨¬®¤¥©áâ¢¨ï; a21 = ~=(M
1) ;a22 = ~=(�
2) ; M = 2m ; � = m=2 | ¯à¨¢¥¤¥­­ ï¬ áá ; 
1 = ! ¨ 
2 = !p1 + 2� | ç áâ®âë, á®®â-¢¥âáâ¢ãîé¨¥ ¤¢¨¦¥­¨î æ¥­âà  ¬ áá ¨ ®â­®á¨â¥«ì­®-¬ã ¤¢¨¦¥­¨î; N2n = 1=(2nn!p�) | ­®à¬¨à®¢®ç­ë©¬­®¦¨â¥«ì; Hn(x) | ¯®«¨­®¬ �à¬¨â .�«ï ®¯à¥¤¥«¥­­®áâ¨ ¡ã¤¥¬ áç¨â âì, çâ® ­ è¨ ®¡ê-¥ªâë | ä¥à¬¨®­ë, â. ¥. ¯®«­ ï ¢®«­®¢ ï äã­ªæ¨ï ­â¨á¨¬¬¥âà¨ç­  ®â­®á¨â¥«ì­® ¯¥à¥áâ ­®¢ª¨ ç á-â¨æ ¬¥áâ ¬¨. �«¥¤®¢ â¥«ì­®, á¨¬¬¥âà¨ç­ë¥ ®â­®-á¨â¥«ì­® ¯¥à¥áâ ­®¢ª¨ ç áâ¨æ á®áâ®ï­¨ï, ®¯¨áë¢ ¥-¬ë¥ ¯à®áâà ­áâ¢¥­­®© ¢®«­®¢®© äã­ªæ¨¥© �kn(x; y)(k | «î¡ë¥, n= 0; 2; 4; : : :), ï¢«ïîâáï á¨­£«¥â­ë¬¨,   ­â¨á¨¬¬¥âà¨ç­ë¥ (n = 1; 3; 5; : : :) | âà¨¯«¥â­ë-¬¨. � ç áâ­®áâ¨, ®á­®¢­®¥ á®áâ®ï­¨¥ �00(x; y) |á¨­£«¥â, å à ªâ¥à¨§ãîé¨©áï äã­ªæ¨¥©�00(x; y) = 1p�a1a2 �� exp h� m!4~ �1 +p1 + 2�� (x2+ y2)�� m!2~ �1�p1 + 2��xyi; (3)¯à¨ç¥¬ 1p�a1a2 =s ~�m!p1 + 2� :13 ���, ä¨§¨ª ,  áâà®­®¬¨ï, ü 4



26 �¥áâ­¨ª �®áª®¢áª®£® ã­¨¢¥àá¨â¥â . �¥à¨ï 3. �¨§¨ª . �áâà®­®¬¨ï. 2000. ü 4� áá¬®âà¨¬ á«ãç © � � 1 . �®£¤ , ¢®á¯®«ì§®¢ ¢-è¨áì â¥®à¨¥© ¢®§¬ãé¥­¨ï, ¬®¦¥¬ § ¯¨á âì:�00 = 1p� a exp��x2 + y22a2 ����1� �2~! (x� y)2+ �a22~!� ; a2 = ~m!;çâ® ¯®«­®áâìî á®¢¯ ¤ ¥â á à¥è¥­¨¥¬, ¯®«ãç¥­­ë¬¨§ (3) ¯à¨ à §«®¦¥­¨¨ ¢ àï¤ á® áâ¥¯¥­ìî â®ç­®á-â¨ o(�2) .�¥à¥©¤¥¬ â¥¯¥àì ª  ­ «¨§ã á¨áâ¥¬ë ¢ à ¬ª å ¯à¨-¡«¨¦¥­¨ï á ¬®á®£« á®¢ ­­®£® ¯®«ï. � íâ®¬ á«ãç ¥¢®«­®¢ ï äã­ªæ¨ï á¨áâ¥¬ë ¯à¥¤áâ ¢¨¬  ¢ ¢¨¤¥ á¨¬-¬¥âà¨ç­®© (¤«ï á¨­£«¥â®¢) ¨«¨  ­â¨á¨¬¬¥âà¨ç­®©(¤«ï âà¨¯«¥â®¢) ª®¬¡¨­ æ¨¨ ®¤­®ç áâ¨ç­ëå ®à¡¨â -«¥©:�kn(x; y) = 1p2['k(x)'n(y)�'k(y)'n(x)]: (4)� á«ãç ¥ ¥á«¨ ¯ à ¬¥âà ¬¥¦ç áâ¨ç­®£® ¢§ ¨¬®-¤¥©áâ¢¨ï � = 0 , íâ¨ ®à¡¨â «¨ ®¯à¥¤¥«ïîâáï à¥è¥-­¨ï¬¨ áâ æ¨®­ à­®£® ãà ¢­¥­¨ï �à�¥¤¨­£¥à  á £ -¬¨«ìâ®­¨ ­®¬ H1 = � ~22m @2@x2 + m!2x22 . �à¨ íâ®¬äã­ªæ¨¨ (4) ¨ (2) â®¦¤¥áâ¢¥­­ë.� ®¡é¥¬ á«ãç ¥ á¨áâ¥¬  ãà ¢­¥­¨© � àâà¨{�®ª § ¯¨áë¢ ¥âáï ¢ ¢¨¤¥�H1(x) + Z '�k(y)V12'k(y) dy�En�'n(x)�� 'k(x) R '�n(y)V12'k(y) dy= 0;�H2(y) + Z '�n(x)V12'n(x) dx�Ek�'k(y)��'n(y) R '�k(x)V12'n(x) dx= 0: (5)�¥è¥­¨¥ ¤ ­­®© á¨áâ¥¬ë ãà ¢­¥­¨© ¬®¦­® ­ ©-â¨ ¢ ¡ §¨á¥ äã­ªæ¨©, ã¤®¢«¥â¢®àïîé¨å ãà ¢­¥-­¨ï¬ � àâà¨ (íâ¨ ãà ¢­¥­¨ï ®â«¨ç îâáï ®â (5)®âáãâáâ¢¨¥¬ ¢ «¥¢®© ç áâ¨ ®¡¬¥­­®£® ç«¥­ ):'n = jni; 'k = jki , £¤¥ jni , jki | å àâà¨¥¢-áª¨¥ äã­ªæ¨¨: jni = NnHn(x=a0) expf�x2=2a02g ,jki = NkHk(y=a0) expf�y2=2a02g . �¤¥áì a02 == ~=(m!p1 + �) .� ª ¢¨¤­® ¨§ (5), ¢ ¯à¨¡«¨¦¥­¨¨ á ¬®á®£« á®¢ ­-­®£® ¯®«ï ¯®â¥­æ¨ «, ¢ ª®â®à®¬ ¤¢¨¦¥âáï ª ¦¤ ï ¨§ç áâ¨æ, ®áâ ¥âáï £ à¬®­¨ç¥áª¨¬, ­® ç áâ®â  ª®«¥¡ -­¨© ¨§¬¥­ï¥âáï ¨ áâ ­®¢¨âáï à ¢­®© !p1+ � . �â®ª á ¥âáï ®¡¬¥­­®£® ç«¥­  ¢ ãà ¢­¥­¨ïå (5), â® ®­®ª §ë¢ ¥âáï ®â«¨ç­ë¬ ®â ­ã«ï, â®«ìª® ¥á«¨ ª¢ ­â®-¢ë¥ ç¨á«  á®áâ®ï­¨©, ¢ ª®â®àëå ­ å®¤ïâáï ç áâ¨æë,ã¤®¢«¥â¢®àïîâ á®®â­®è¥­¨ï¬ k = n� 1 , k = n� 2 .�­¥à£¥â¨ç¥áª¨© á¯¥ªâà ¢ ¯à¨¡«¨¦¥­¨¨ � àâ-à¨{�®ª  (¬ë ®£à ­¨ç¨¬áï á«ãç ¥¬ ®¤­®ç áâ¨ç­ëå¢®§¡ã¦¤¥­¨©) ®¯à¥¤¥«ï¥âáï ¢ëà ¦¥­¨ï¬¨Es0n =Et0n = (n+ 1)~!p1+ �; n = 3; 4; 5; : : : ;

Es(t)01 = 2~!�p1 + � � �4p1+ �� ;Es(t)02 = 3~!�p1 + � � �3p1+ �� :�¤¥áì Es(t)0n | ãà®¢¥­ì í­¥à£¨¨ á¨­£«¥â­®£® (âà¨¯«¥â-­®£®) á®áâ®ï­¨ï j0; ni . �á­®¢­®¥ á®áâ®ï­¨¥ ï¢«ï¥âáïá¨­£«¥â®¬ á í­¥à£¨¥©E00 = ~!p1 + �:�  à¨á. 1 ¯à¨¢¥¤¥­  § ¢¨á¨¬®áâì à ááç¨â ­­®©í­¥à£¨¨ ®á­®¢­®£® á®áâ®ï­¨ï á¨áâ¥¬ë ®â ¯ à ¬¥âà ¬¥¦ç áâ¨ç­®£® ¢§ ¨¬®¤¥©áâ¢¨ï � . � á«ãç ¥ j�j6 0,3å àâà¨-ä®ª®¢áª¨© à áç¥â ¨ à áç¥â ¯® â¥®à¨¨ ¢®§-¬ãé¥­¨© á®¢¯ ¤ ¥â á â®ç­ë¬ §­ ç¥­¨¥¬ í­¥à£¨¨(á¬. ¢ëà ¦¥­¨¥ (1)) ¢ ¯à¥¤¥« å 5%. �à¨ ã¢¥«¨ç¥­¨¨§­ ç¥­¨ï ¯ à ¬¥âà  � ®â«¨ç¨¥ ¢®§à áâ ¥â, ®¤­ ª®¬¥â®¤ � àâà¨{�®ª  ®ª §ë¢ ¥âáï «ãçè¨¬ ¯à¨¡«¨-¦¥­¨¥¬ ª â®ç­®¬ã à¥è¥­¨î, ç¥¬ ¯¥à¢ë© ¯®àï¤®ªâ¥®à¨¨ ¢®§¬ãé¥­¨©. � ¨¡®«¥¥ áãé¥áâ¢¥­­ë¬ ®ª §ë-¢ ¥âáï à §«¨ç¨¥ à¥è¥­¨© ¢ ®¡« áâ¨ � �= �0,5. �à¨� 6 �0,5 á®áâ®ï­¨© ¤¨áªà¥â­®£® á¯¥ªâà  ¢ á¨áâ¥¬¥­¥â ¨ ¬¥â®¤ á ¬®á®£« á®¢ ­­®£® ¯®«ï ¤ ¦¥ ª ç¥áâ-¢¥­­® ­¥ ®¯¨áë¢ ¥â á¨áâ¥¬ã.���������	
��¨á. 1. � ¢¨á¨¬®áâì í­¥à£¨¨ ®á­®¢­®£® á®áâ®ï­¨ï à áá¬ â-à¨¢ ¥¬®© á¨áâ¥¬ë ®â ¯ à ¬¥âà  ¬¥¦ç áâ¨ç­®£® ¢§ ¨¬®-¤¥©áâ¢¨ï � = �=m!2 : â®ç­®¥ à¥è¥­¨¥ (1), à áç¥â ¬¥â®¤®¬� àâà¨{�®ª  (2) ¨ ¯® â¥®à¨¨ ¢®§¬ãé¥­¨© (3)�®«¥¥ ¯®¤à®¡­® ®áâ ­®¢¨¬áï ­  áâàãªâãà¥ ®á-­®¢­®£® ¨ ­¨¦­¨å ¢®§¡ã¦¤¥­­ëå á®áâ®ï­¨©. � à¨á. 2 ¯à¨¢¥¤¥­ë à á¯à¥¤¥«¥­¨ï ¯«®â­®áâ¨ ¢¥à®ïâ-­®áâ¨ j�00(x; y)j2 ¤«ï ®á­®¢­®£® á®áâ®ï­¨ï á¨áâ¥¬ë(¯à¨ §­ ç¥­¨¨ ¯ à ¬¥âà  � = 0,9), á®®â¢¥âáâ¢ãîé¨¥â®ç­®¬ã à¥è¥­¨î ¨ à ááç¨â ­­®¬ã ¢ à ¬ª å ¯à¨-¡«¨¦¥­¨ï � àâà¨{�®ª . � á«ãç ¥ â®ç­®£® à¥è¥­¨ïà á¯à¥¤¥«¥­¨¥  á¨¬¬¥âà¨ç­®: ¢á«¥¤áâ¢¨¥ ¢§ ¨¬­®£®¯à¨âï¦¥­¨ï (� > 0) ç áâ¨æë á ¡®«ìè¥© ¢¥à®ïâ­®á-âìî à á¯®« £ îâáï ¯® ®¤­ã áâ®à®­ã ®â ¯à¨âï£¨¢ -îé¥£® æ¥­âà . � à ¬ª å ¬¥â®¤  á ¬®á®£« á®¢ ­­®-£® ¯®«ï ¯®¤®¡­ ï ¬¥¦ç áâ¨ç­ ï ª®àà¥«ïæ¨ï ®âáãâ-áâ¢ã¥â, ¯®áª®«ìªã íää¥ªâ¨¢­ë© á ¬®á®£« á®¢ ­­ë©¯®â¥­æ¨ «, ¢ ª®â®à®¬ ¤¢¨¦¥âáï ª ¦¤ ï ¨§ ç áâ¨æ,á¨¬¬¥âà¨ç¥­. � á«ãç ¥ � < 0 (®ââ «ª¨¢ ­¨¥) ç áâ¨æë
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��
�������¨á. 2. �à®áâà ­áâ¢¥­­®¥ à á¯à¥¤¥«¥­¨¥ ¯«®â­®áâ¨ ¢¥à®-ïâ­®áâ¨ ¢ ®á­®¢­®¬ á®áâ®ï­¨¨ j�00(x;y)j2 ¯à¨ §­ ç¥­¨¨¯ à ¬¥âà  ¬¥¦ç áâ¨ç­®£® ¢§ ¨¬®¤¥©áâ¢¨ï � = 0,9: à áç¥â¬¥â®¤®¬ � àâà¨{�®ª  ( ) ¨ â®ç­®¥ à¥è¥­¨¥ (¡). �¨­¨¨ãà®¢­ï: 0,1 (1), 0,3 (2), 0,45 (3)á ¡®«ìè¥© ¢¥à®ïâ­®áâìî ¡ã¤ãâ à á¯®« £ âìáï ¯® à §-­ë¥ áâ®à®­ë ®â æ¥­âà , ®¤­ ª® äã­ªæ¨ï j�00(x; y)j2 ,à ááç¨â ­­ ï ¢ ¯à¨¡«¨¦¥­¨¨ á ¬®á®£« á®¢ ­­®£®¯®«ï, â ª¦¥ ®áâ ­¥âáï á¨¬¬¥âà¨ç­®©. �â¨ ãâ¢¥à¦¤¥-­¨ï ¯®¤â¢¥à¦¤ îâáï ¯àï¬ë¬ à áç¥â®¬ ¢¥à®ïâ­®áâ¥©®¡­ àã¦¥­¨ï ç áâ¨æ ¯® ®¤­ã (P1 ) ¨ ¯® à §­ë¥ (P2 )áâ®à®­ë ®â ¯à¨âï£¨¢ îé¥£® æ¥­âà :P1 = 12 + �1 + 2� ; P2 = 12 � �1+ 2� :�­ «®£¨ç­ë¥ à áç¥âë á ¨á¯®«ì§®¢ ­¨¥¬ å àâà¨-ä®-ª®¢áª¨å äã­ªæ¨© ¤ îâ P1 = P2 = 1=2 . � à¥§ã«ìâ â¥¢®§­¨ª ¥â à §«¨ç¨¥ ¢ áà¥¤­¥ª¢ ¤à â¨ç­®¬ à ááâ®ï-­¨¨ ¬¥¦¤ã ç áâ¨æ ¬¨:
(x� y)2�exact = a2p1 + 2� ; 
(x� y)2�hart= a2p1+ �¨ ª ª á«¥¤áâ¢¨¥ ¢ í­¥à£¨¨ ¬¥¦ç áâ¨ç­®£® ¢§ ¨¬®¤¥©-áâ¢¨ï. �¥â®¤ � àâà¨{�®ª  § ­¨¦ ¥â íâã í­¥à£¨î ¯®áà ¢­¥­¨î á â®ç­ë¬ à¥è¥­¨¥¬.�­ «®£¨ç­ë¥ à á¯à¥¤¥«¥­¨ï ¤¢ãåí«¥ªâà®­­®©¯«®â­®áâ¨ ¢¥à®ïâ­®áâ¨ ¤«ï ­¨¦­¥£® âà¨¯«¥â­®£®á®áâ®ï­¨ï j0; 1i ¯à¥¤áâ ¢«¥­ë ­  à¨á. 3. �â¨ à á¯à¥-¤¥«¥­¨ï â ª¦¥ á¢¨¤¥â¥«ìáâ¢ãîâ ® â®¬, çâ® ¤ ­­®¥á®áâ®ï­¨¥ ï¢«ï¥âáï ª®àà¥«¨à®¢ ­­ë¬ ¨ çâ® íâ¨

���������	
��
�������¨á. 3. �à®áâà ­áâ¢¥­­®¥ à á¯à¥¤¥«¥­¨¥ ¯«®â­®áâ¨ ¢¥à®ïâ-­®áâ¨ ¤«ï á¨áâ¥¬ë, ­ å®¤ïé¥©áï ¢ âà¨¯«¥â­®¬ á®áâ®ï­¨¨j0; 1i , ¯à¨ §­ ç¥­¨¨ ¯ à ¬¥âà  ¬¥¦ç áâ¨ç­®£® ¢§ ¨¬®-¤¥©áâ¢¨ï � = 0,9: â®ç­ë© à áç¥â ( ) ¨ à áç¥â ¬¥â®¤®¬� àâà¨{�®ª  (¡). �¨­¨¨ ãà®¢­ï: 0,1 (1) ¨ 0,45 (2)ª®àà¥«ïæ¨¨ ­¥ ¬®£ãâ ¡ëâì ®¡­ àã¦¥­ë ¢ ¯à¨¡«¨¦¥-­¨¨ á ¬®á®£« á®¢ ­­®£® ¯®«ï.�®«¨ç¥áâ¢¥­­® áâ¥¯¥­ì ª®àà¥«¨à®¢ ­­®áâ¨ ¤¢¨-¦¥­¨ï ç áâ¨æ ¬®¦­® ®å à ªâ¥à¨§®¢ âì ª®íää¨æ¨¥­-â®¬ ª®àà¥«ïæ¨¨ K [7, 8]:K = [Tr(�2)]�1;£¤¥ ¬ âà¨æ  ¯«®â­®áâ¨ �(x; y) ®¯à¥¤¥«ï¥âáï ª ª�(x; y) = Z ��(x; t)�(t; y) dt:�âáãâáâ¢¨î ª®àà¥«ïæ¨© á®®â¢¥âáâ¢ã¥â §­ ç¥­¨¥ K == 1 . �§¢¥áâ­®, çâ® ¢ ª¢ ­â®¢®© â¥®à¨¨ á¢®©áâ¢  á¨¬-¬¥âà¨¨ ¢®«­®¢®© äã­ªæ¨¨ ®â­®á¨â¥«ì­® ¯¥à¥áâ ­®¢-ª¨ ç áâ¨æ ¬¥áâ ¬¨ ¯à¨¢®¤ïâ ª ¬¥¦ç áâ¨ç­ë¬ ª®à-à¥«ïæ¨ï¬ ¤ ¦¥ ¤«ï ­¥¢§ ¨¬®¤¥©áâ¢ãîé¨å ®¡ê¥ªâ®¢(¯ à ¤®ªá �©­èâ¥©­ {�®¤®«ìáª®£®{�®§¥­ ) [9]. � ª,¥á«¨ ¢®«­®¢ ï äã­ªæ¨ï á¨áâ¥¬ë ¢ ®âáãâáâ¢¨¥ ¢§ ¨¬®-¤¥©áâ¢¨ï ¬¥¦¤ã ç áâ¨æ ¬¨ ¯à¥¤áâ ¢¨¬  ¢ ¢¨¤¥ (4),¯à¨ç¥¬ k 6= n ,   'k ¨ 'n ¢§ ¨¬­® ®àâ®£®­ «ì­ë,â® K = 2 . �«ï ­ è¥£® á«ãç ï, ª®£¤  ¯à¨áãâáâ¢ã¥â¢§ ¨¬®¤¥©áâ¢¨¥ ¬¥¦¤ã ç áâ¨æ ¬¨, ª®íää¨æ¨¥­â ª®à-à¥«ïæ¨¨ ®ª §ë¢ ¥âáï äã­ªæ¨¥© ¯ à ¬¥âà  ¬¥¦ç á-â¨ç­®£® ¢§ ¨¬®¤¥©áâ¢¨ï. �«ï ®á­®¢­®£® á®áâ®ï­¨ïà áç¥âë á ¨á¯®«ì§®¢ ­¨¥¬ (2) ¤ îâK00 = �1+p1 + 2��24p1+ 2� ;14 ���, ä¨§¨ª ,  áâà®­®¬¨ï, ü 4



28 �¥áâ­¨ª �®áª®¢áª®£® ã­¨¢¥àá¨â¥â . �¥à¨ï 3. �¨§¨ª . �áâà®­®¬¨ï. 2000. ü 4¤«ï ­¨¦­¨å á¨­£«¥â­®£® ¨ âà¨¯«¥â­®£® á®áâ®ï­¨©á®®â¢¥âáâ¢¥­­® ­ å®¤¨¬Ks01 = �1 +p1+ 2��48 �p1+ 2��3 ; Kt01 = �1 +p1+ 2��48p1+ 2� : (6)�à ä¨ª¨ § ¢¨á¨¬®áâ¨ K(�) ¤«ï íâ¨å âà¥å á®áâ®ï­¨©¯à¨¢¥¤¥­ë ­  à¨á. 4. � ¬ ¦¥ ¯à¨¢¥¤¥­ë ¨ §­ ç¥­¨ïª®íää¨æ¨¥­â®¢ ª®àà¥«ïæ¨¨ ¤«ï íâ¨å á®áâ®ï­¨©, ¢ë-ç¨á«¥­­ë¥ ¢ ¯à¨¡«¨¦¥­¨¨ � àâà¨{�®ª . �¥âàã¤­®¢¨¤¥âì, çâ® ¢ íâ®¬ á«ãç ¥ K00 = 1 , Ks01 = Kt01 = 2 ,â. ¥. ­ «¨ç¨¥ ¢§ ¨¬®¤¥©áâ¢¨ï ­¥ ¬¥­ï¥â áâ¥¯¥­ì ª®à-à¥«¨à®¢ ­­®áâ¨ á¨áâ¥¬ë. � ç áâ­®áâ¨, ¢ ®á­®¢­®¬á®áâ®ï­¨¨ ª®àà¥«ïæ¨ï ®âáãâáâ¢ã¥â.���������	
��¨á. 4. � ¢¨á¨¬®áâì ª®íää¨æ¨¥­â  ª®àà¥«ïæ¨¨ K ¤«ïà §«¨ç­ëå á®áâ®ï­¨© á¨áâ¥¬ë ®â ¯ à ¬¥âà  ¬¥¦ç áâ¨ç­®-£® ¢§ ¨¬®¤¥©áâ¢¨ï: â®ç­ë© à áç¥â ¤«ï ®á­®¢­®£® á®áâ®ï-­¨ï (1), á¨­£«¥â  j0; 1i (2) ¨ âà¨¯«¥â  (3); à áç¥â ¬¥â®¤®¬� àâà¨{�®ª  ¤«ï ®á­®¢­®£® á®áâ®ï­¨ï (4) ¨ á¨­£«¥â  «¨¡®âà¨¯«¥â  j0;1i (5)�®«ãç¥­­ë¥ ¤ ­­ë¥ á¢¨¤¥â¥«ìáâ¢ãîâ ®¡ ®£à -­¨ç¥­­®áâ¨ ¯à¨¬¥­¥­¨ï ¯à¨¡«¨¦¥­¨ï � àâà¨{�®ª ¤«ï  ­ «¨§  ¬¥¦ç áâ¨ç­ëå ª®àà¥«ïæ¨©. �¥â®¤ á ¬®-á®£« á®¢ ­­®£® ¯®«ï ­¥ ®¯¨áë¢ ¥â ¢á¥ â®­ª®áâ¨ ¯®-¢¥¤¥­¨ï á¨áâ¥¬ë,   â®«ìª® ãç¨âë¢ ¥â ­ «¨ç¨¥ ®¡é¨åá¢®©áâ¢ á¨¬¬¥âà¨¨ ®â­®á¨â¥«ì­® ¯¥à¥áâ ­®¢ª¨ ç á-

â¨æ ¬¥áâ ¬¨. � ç áâ­®áâ¨, ¨­â¥à¥á­® ®â¬¥â¨âì, çâ®ã¢¥«¨ç¥­¨¥ ¯ à ¬¥âà  ¬¥¦ç áâ¨ç­®£® ¢§ ¨¬®¤¥©áâ-¢¨ï ¬®¦¥â ¯à¨¢®¤¨âì ª ®á« ¡«¥­¨î ¬¥¦ç áâ¨ç­ëåª®àà¥«ïæ¨©. � ¯à¨¬¥à, ã¢¥«¨ç¥­¨¥ ¯ à ¬¥âà  � ¢¨­â¥à¢ «¥ ®â 0 ¤® 3 ¢ á«ãç ¥ á¨­£«¥â  �01 ¯à¨¢®¤¨âª ã¬¥­ìè¥­¨î ª®íää¨æ¨¥­â  ª®àà¥«ïæ¨¨ ®â 2 ¤® 1,2.� ª¨¬ ®¡à §®¬, ¢ ¤ ­­®© à ¡®â¥ ¤«ï ¬®¤¥«ì­®©¤¢ãåç áâ¨ç­®© á¨áâ¥¬ë ­ ©¤¥­® ®¡é¥¥ à¥è¥­¨¥ áâ -æ¨®­ à­®£® ãà ¢­¥­¨ï �à�¥¤¨­£¥à  ¢ à ¬ª å ¯à¨-¡«¨¦¥­¨ï á ¬®á®£« á®¢ ­­®£® ¯®«ï. �®ª § ­®, çâ®¯à¨ à áç¥â¥ í­¥à£¥â¨ç¥áª®£® á¯¥ªâà  íâ® ¯à¨¡«¨¦¥-­¨¥ ®¯¨áë¢ ¥â à¥ «ì­ë© á¯¥ªâà á¨áâ¥¬ë á ¢ëá®ª®©â®ç­®áâìî, ¥á«¨ ¡¥§à §¬¥à­ë© ¯ à ¬¥âà ¬¥¦ç áâ¨ç-­®£® ¢§ ¨¬®¤¥©áâ¢¨ï j�j � 1 . �à®¤¥¬®­áâà¨à®¢ ­ ®£à ­¨ç¥­­®áâì ª®­æ¥¯æ¨¨ á ¬®á®£« á®¢ ­­®£® ¯®«ï¯à¨  ­ «¨§¥ ¬¥¦ç áâ¨ç­ëå ª®àà¥«ïæ¨©.� ¡®â  ¢ë¯®«­¥­  ¯à¨ ¯®¤¤¥à¦ª¥ ���� (£à ­â96-15-96447).�¨â¥à âãà 1. �®¡¥«ì¬ ­ �.�. �¢¥¤¥­¨¥ ¢ â¥®à¨î  â®¬­ëå á¯¥ªâà®¢.�.: � ãª , 1977.2. �®à �., �®ââ¥«ìá®­ �. �âàãªâãà   â®¬­®£® ï¤à . �. 1.�.: �¨à, 1971.3. � ­¤ ã �.�., �¨äè¨æ �.�. �¢ ­â®¢ ï ¬¥å ­¨ª . �.: �¨§-¬ â£¨§, 1963.4. Grobe R., Eberly J.H. // Proc. Super-Intense Laser Atom Physics(SILAP 4) / Eds. H.G. M�uller, M.V. Fedorov. Kluwer Academic,1996. P. 221.5. Pindzola M.S., Gavras P., Gorcryca T.W. // Phys. Rev. 1995.A51. P. 3999.6. Popov A.M., Tikhonova O.V., Volkova E.A. // Laser. Phys., 1999.9. P. 124.7. Grobe R., Rzazewski K., Eberly J.H. // J. Phys. 1994. B27.P. L503.8. Rzazewski K. // Proc. Super-Intense Laser Atom Physics(SILAP 4) / Eds. H.G. M�uller, M.V. Fedorov. Kluwer Academic,1996. P. 213.9. �®¬ �. �¢ ­â®¢ ï â¥®à¨ï. �.: � ãª , 1965.�®áâã¯¨«  ¢ p¥¤ ªæ¨î29.09.99


