
�¥áâ¨ª �®áª®¢áª®£® ã¨¢¥àá¨â¥â . �¥à¨ï 3. �¨§¨ª . �áâà®®¬¨ï. 1998. ü6 47� � � � � � � � � � � � � � � �������������� � �������������� ��������� 517.9 ��������������� ������ ������������������������� � ������ ������������������������ �������. �. �¥¤¢¥¤¥¢, �. �. �®à£ã®¢(ª ä¥¤à  ¬ â¥¬ â¨ª¨)� áá¬ âà¨¢ îâáï í«¥ªâà®¬ £¨âë¥ ¯à®æ¥ááë ¢ ¥¯à®¢®¤ïé¨å ¨§®âà®¯ëå ¥®¤®à®¤ëå áà¥-¤ å. � à ªâ¥à¨áâ¨ª¨ áà¥¤ë áãé¥áâ¢¥® ¨§¬¥ïîâáï ¢ ¥áª®«ìª¨å  ¯à ¢«¥¨ïå. �«ï ®¯à¥¤¥«¥¨ïí«¥ªâà¨ç¥áª®£® ¨ ¬ £¨â®£® ¯®«¥© ¨á¯®«ì§ã¥âáï  á¨¬¯â®â¨ç¥áª ï ¬¥â®¤¨ª .� ¯¨è¥¬ ¨áå®¤ë¥ ãà ¢¥¨ï ¬ ªà®áª®¯¨ç¥áª®©í«¥ªâà®¤¨ ¬¨ª¨ ¢ ¯à¥¤¯®«®¦¥¨¨, çâ® á¢®¡®¤ë¥í«¥ªâà¨ç¥áª¨¥ § àï¤ë ®âáãâáâ¢ãîâ [1]:"ijk @Hk@xj = 1c @Di@t ; "ijk @Ek@xj = �1c @Bi@t ;@Di@xi = 0; @Bi@xi = 0; (1)Di = {(�)Ei; Bi = �(�)Hi:� (1) Hk; Bk ¨ Ek; Dk | ª®¬¯®¥âë  ¯àï-¦¥®áâ¨ ¨ ¨¤ãªæ¨¨ á®®â¢¥âáâ¢¥® ¬ £¨â®£® ¨í«¥ªâà¨ç¥áª®£® ¯®«¥©, "ijk | â¥§®à �¥¢¨{�¨¢¨â .�  ¯à ¢«¥¨ï¬¨ ¨§¬¥¥¨ï ª®íää¨æ¨¥â  ¤¨í«¥ª-âà¨ç¥áª®© ¯à®¨æ ¥¬®áâ¨ { ¨ ª®íää¨æ¨¥â  ¬ £-¨â®© ¯à®¨æ ¥¬®áâ¨ � á¢ï§ë¢ îâáï ®á¨ xi ¤¥ª à-â®¢®© ¯àï¬®ã£®«ì®© á¨áâ¥¬ë ª®®à¤¨ â. �ãé¥áâ-¢¥ ï § ¢¨á¨¬®áâì { ¨ � ®â ª®®à¤¨ â ãç¨âë-¢ ¥âáï ¢¢¥¤¥¨¥¬ ú¡ëáâàëåû ¯¥à¥¬¥ëå [2]: ¯ãáâì{ = {(�); � = �(�), £¤¥ �� = x�="; � = 1; A; A = 2¨«¨ 3, 0 < "� 1 | ¥ª®â®àë© ¡¥§à §¬¥àë© ¬ «ë©¯ à ¬¥âà.�ãªæ¨¨ {(�) ¨ �(�) ¨¬¥îâ á«¥¤ãîéãî áâàãªâã-àã: {(�) = {0 + {1(�), �0 + �1(�), £¤¥ {0 = const;�0 = const, äãªæ¨¨ {1(�), �1(�) ®â«¨çë ®â ã«ï¢ ¥ª®â®à®© ç áâ¨ å à ªâ¥à®© ®¡« áâ¨ áà¥¤ë ( -¯à¨¬¥à, ïç¥©ª¨ ¯¥à¨®¤¨ç®áâ¨). �®¤®¡ë¥ á¢®©áâ-¢  áà¥¤ë ç áâ® ¢áâà¥ç îâáï ¢ ¯à ªâ¨ç¥áª¨å § ¤ ç å.� ª, ¯à¨ A = 2 ª®íää¨æ¨¥âë { ¨ � ¨¬¥îâ ãª § -ãî áâàãªâãàã ¤«ï æ¨«¨¤à®¢ ¨ âàã¡, ¨§£®â®¢«¥ëå¯ãâ¥¬ ¬®£®á«®©®©  ¬®âª¨ ®¤®à®¤®© ¨â¨ ¯à¨ãá«®¢¨¨, çâ® à ááâ®ï¨ï ¬¥¦¤ã ¢¨âª ¬¨ ¨ ¬¥¦¤ã á«®-ï¬¨ ¬¥ìè¥ â®«é¨ë ¨â¨. �à¨ A = 3 ª®íää¨æ¨¥-âë { ¨ � ®¡« ¤ îâ ãª § ë¬¨ á¢®©áâ¢ ¬¨ ¢ á«ãç ¥¬¥«ª®¤¨áªà¥â®£® ª®¬¯®§¨â®£® ¬ â¥à¨ « , £¤¥ à §-¬¥àë §¥à¥ ¬¥ìè¥ à ááâ®ï¨ï ¬¥¦¤ã §¥à ¬¨.�ãªæ¨¨ Hk,Ek, ¢å®¤ïé¨¥ ¢ (1), ¨éãâáï ¢ ¢¨¤¥á«¥¤ãîé¨å à §«®¦¥¨© ¯® áâ¥¯¥ï¬ ¬ «®£® ¯ à ¬¥â-à  " [2, 3]:

¤«ï A = 2H�(x; �; t; ") = H0�(x; �; t) + "H1�(x; �; t) + : : : ;H3(x; �; t; ") = H03(x; t) + "H13(x; �; t) + : : : ;E�(x; �; t; ") = E0�(x; �; t) + "E1�(x; �; t) + : : : ;E3(x; �; t; ") = E03(x; t) + "E13(x; �; t) + : : : ; (2)¤«ï A = 3H�(x; �; t; ") = H0�(x; �; t) + "H1�(x; �; t) + : : : ;E�(x; �; t; ") = E0�(x; �; t) + "E1�(x; �; t) + : : : : (3)�¥àâ   ¤ ¡ãª¢®© §¤¥áì ¨ ¤ «¥¥ ®§ ç ¥â, çâ® á®®â-¢¥âáâ¢ãîé ï ¢¥«¨ç¨  ¥ § ¢¨á¨â ®â �.�®¤áâ ®¢ª  à §«®¦¥¨© (2) ¨«¨ (3) ¢ ãà ¢¥-¨ï (1) ¯®§¢®«ï¥â ¯®«ãç¨âì ãà ¢¥¨ï ®â®á¨â¥«ì®H0�, E0�:¤«ï A = 2"3�� @H0�@�� = 0; "3�� @E0�@�� = 0;@@�� (�H0�) = 0; @@�� ({E0�) = 0; (4)¤«ï A = 3"�� @H0�@�� = 0; "�� @E0�@�� = 0;@@�� (�H0�) = 0; @@�� ({E0�) = 0: (5)�¥è¥¨ï ãà ¢¥¨© (4), (5) ¨éãâáï ¢ ä®à¬¥H0� = �@��@�� + ����H0�; E0� = �@	�@�� + ����E0� :(6)



48 �¥áâ¨ª �®áª®¢áª®£® ã¨¢¥àá¨â¥â . �¥à¨ï 3. �¨§¨ª . �áâà®®¬¨ï. 1998. ü 6� (6) ��;	� | äãªæ¨¨ �, ¯®¤«¥¦ é¨¥ ®¯à¥¤¥«¥¨î.� à¥§ã«ìâ â¥ ¯®¤áâ ®¢ª¨ (6) ¢ (4) ¨«¨ (5) ¯®«ãç -îâáï á«¥¤ãîé¨¥ ãà ¢¥¨ï ®â®á¨â¥«ì® �� , 	� :@@�� ��(�)�@��@�� + ����� = 0;@@�� �{(�)�@	�@�� + ����� = 0: (7)�«ï à¥è¥¨ï ãà ¢¥¨© ¢ ç áâëå ¯à®¨§¢®¤ëåâ¨¯  (7) ¢ ¯¥à¨®¤¨ç¥áª¨å áà¥¤ å ¢ [2] à §à ¡®â  ¬¥â®¤¨ª , ®á®¢  ï   ç¨á«¥®¬ ¨â¥£à¨à®¢ ¨¨ãà ¢¥¨©   ïç¥©ª¥ ¯¥à¨®¤¨ç®áâ¨. �  áâ®ïé¥© § -¬¥âª¥ ¤«ï à¥è¥¨ï ãà ¢¥¨© (7) ¯à¥¤« £ ¥âáï á«¥¤ã-îé ï ¨â¥à æ¨® ï ¯à®æ¥¤ãà , ¨á¯®«ì§ãîé ï ®¯¨-á ãî ¢ëè¥ áâàãªâãàã äãªæ¨© �(�), {(�):�0���n+1� = � @@�� ��1(�)�@�n�@�� + ����� ; �0� = 0;{0��	n+1� = � @@�� �{1(�)�@	n�@�� + ����� ; 	0� = 0(8)(�� | ®¯¥à â®à � ¯« á ). �à ¢¥¨ï (8) ¯à¨ ª ¦-¤®¬ n ¬®£ãâ ¡ëâì à¥è¥ë   «¨â¨ç¥áª¨ áâ ¤ àâ-ë¬¨ ¬¥â®¤ ¬¨ ¬ â¥¬ â¨ç¥áª®© ä¨§¨ª¨.�®á«¥  å®¦¤¥¨ï äãªæ¨© �� ;	�, ¢å®¤ïé¨å¢ (6), ¨§ (1), (2), (3), (6) c ¯®¬®éìî ¯à®æ¥¤ãàë ®áà¥¤-¥¨ï ¯® � ¯®«ãç ¥âáï á¨áâ¥¬  ãà ¢¥¨© ¤«ï ®¯à¥-¤¥«¥¨ï H0k , E0k [3]:"ijk @H0k@xj = 1c{ij @E0j@t ; "ijk @E0k@xj = �1c�ij @H0j@t : (9)� ãà ¢¥¨ïå (9) {ij , �ij | ª®¬¯®¥âë ®áà¥¤¥-ëå â¥§®à®¢ á®®â¢¥âáâ¢¥® ¤¨í«¥ªâà¨ç¥áª®© ¨ ¬ £-¨â®© ¯à®¨æ ¥¬®áâ¨, ª®â®àë¥ ®¯à¥¤¥«ïîâáï á«¥-¤ãîé¨¬¨ á®®â®è¥¨ï¬¨ [3]:

¤«ï A = 2{�� = D{�@	�@�� + ����E; {i3 = {3i = <{>�i3;��� = D��@��@�� + ����E; �i3 = �3i = <�>�i3;(10)¤«ï A = 3{ij = D{�@	j@�i + �ij�E; �ij = D��@�j@�i + �ij�E:(11)� (10) ¨ (11) á¨¬¢®« h� � �i ®§ ç ¥â ®áà¥¤¥¨¥ ¯® �.� ª á«¥¤ã¥â ¨§ (10) ¨ (11), ®áà¥¤¥ë¥ å à ªâ¥-à¨áâ¨ª¨ á®®â¢¥âáâ¢ãîâ ®¤®à®¤®©, ®, ¢®®¡é¥ £®-¢®àï,  ¨§®âà®¯®© áà¥¤¥.� ª¨¬ ®¡à §®¬, ¨§ (6){(11) ¯®«®áâìî ®¯à¥¤¥«ï-îâáï £« ¢ë¥ ç«¥ë à §«®¦¥¨© (2) ¨«¨ (3). �®¢â®à¥-¨¥ ®¯¨á ®© ¯à®æ¥¤ãàë ¯®§¢®«ï¥â  ©â¨ ¢ á«ãç ¥¥®¡å®¤¨¬®áâ¨ ¨ á«¥¤ãîé¨¥ á« £ ¥¬ë¥ ¢ à §«®¦¥¨-ïå (2) ¨«¨ (3).Cå®¤ë¬ ®¡à §®¬ à ááç¨âë¢ îâáï í«¥ªâà®¬ £-¨âë¥ ¯à®æ¥ááë ¢ í«¥ªâà®¯à®¢®¤ëå áà¥¤ å. �à¨íâ®¬ ¢ ¨áå®¤ëå ãà ¢¥¨ïå í«¥ªâà®¤¨ ¬¨ª¨ ¢ ª¢ -§¨áâ æ¨® à®¬ ¯à¨¡«¨¦¥¨¨ ¢¬¥áâ®Di ¡ã¤ãâ ä¨£ã-à¨à®¢ âì ª®¬¯®¥âë ¯«®â®áâ¨ â®ª ,   ¢¬¥áâ® { |¯à®¢®¤¨¬®áâì áà¥¤ë �(�) [3].�¨â¥à âãà 1. � ¤ ã �.�., �¨äè¨æ �.�. �«¥ªâà®¤¨ ¬¨ª  á¯«®èëåáà¥¤. �., 1982.2. � å¢ «®¢ �.�., �  á¥ª® �.�. �áà¥¤¥¨¥ ¯à®æ¥áá®¢ ¢¯¥à¨®¤¨ç¥áª¨å áà¥¤ å. �., 1984.3. �®à£ã®¢ �.�. � â¥¬ â¨ç¥áª¨©   «¨§ ä¨§¨ª®-¬¥å ¨-ç¥áª¨å ¯à®æ¥áá®¢. �., 1995. �®áâã¯¨«  ¢ p¥¤ ªæ¨î10.04.98��� 621.372.2 � �������� �������� ��������� �� �������������������. �. �®£®«î¡®¢, �. �. �¥«¨æë, �. �. �¢¥è¨ª®¢(ª ä¥¤p  ¬ â¥¬ â¨ª¨)� áá¬ âp¨¢ ¥âáï ¢®¯p®á ® ¯®«®â¥ á¨áâ¥¬ë ª®p¥¢ëå ¢¥ªâ®p®¢ ¢®«®¢®¤ . �p¨¬¥ï¥âáï ®¢ë©¯®¤å®¤, á¢®¤ïé¨© § ¤ çã ª ¨áá«¥¤®¢ ¨î «¨¥©®£® ®¯¥p â®p®£® ¯ãçª . �ä®p¬ã«¨p®¢ ë â¥®p¥¬ë® ¯®«®â¥ ª®p¥¢ëå ¢¥ªâ®p®¢ ¯ãçª  ¨ ¤¨áªp¥â®áâ¨ á¯¥ªâp .� áâ ¤ àâ®¬ ¯®¤å®¤¥ ª ¨áá«¥¤®¢ ¨î § ¤ ç¨® ¬®¤ å à¥£ã«ïà®£® ¢®«®¢®¤  á® á«®¦ë¬ ¤¨-í«¥ªâà¨ç¥áª¨¬ § ¯®«¥¨¥¬ ¢®§¨ª îâ § ç¨â¥«ì-ë¥ âàã¤®áâ¨ ¯à¨ à¥è¥¨¨ ¯à®¡«¥¬ë ¯®«®âë á¨á-â¥¬ë ª®à¥¢ëå ¢¥ªâ®à®¢ ¢®«®¢®¤ . �  ¨áª«îç¥¨-¥¬ à ¡®â [1] ¨ [2, 3], ¯®á¢ïé¥ëå ¤®áâ â®ç® ç áâ- ë¬ á«ãç ï¬, íâ  § ¤ ç  ä ªâ¨ç¥áª¨ ¥ ¨áá«¥¤®¢ -« áì. �à¥¤« £ ¥¬ë© ¯®¤å®¤ ª § ¤ ç¥ ®¯à¥¤¥«¥¨ï¬®¤ ¤¨í«¥ªâà¨ç¥áª®£® ¢®«®¢®¤  ¯®§¢®«ï¥â à áá¬ â-à¨¢ âì ®¡®¡é¥ãî § ¤ çã   á®¡áâ¢¥ë¥ § ç¥-¨ï á «¨¥©ë¬ ¢å®¦¤¥¨¥¬ á¯¥ªâà «ì®£® ¯ à -¬¥âà .


