
�¥áâ­¨ª �®áª®¢áª®£® ã­¨¢¥àá¨â¥â . �¥à¨ï 3. �¨§¨ª . �áâà®­®¬¨ï. 2004. ò2 13��� 517.958; 621.372.8���������� ���� � ���������������� ����������� ���������.�. �®£®«î¡®¢, �.�. �¥«¨æë­, �.�. �®ªèâ ­®¢ (ª ä¥¤à  ¬ â¥¬ â¨ª¨)E-mail: loksch@afrodita.phys.msu.ru� áá¬ âà¨¢ ¥âáï á¯¥ªâà «ì­ ï § ¤ ç  ¤«ï á¨áâ¥¬ë ãà ¢­¥­¨© � ªá¢¥««  ¢ ¡¥áª®­¥ç­®¬¯®«®¬ æ¨«¨­¤à¨ç¥áª®¬ ¢®«­®¢®¤¥ á «®ª «ì­®© ¢áâ ¢ª®©. �«ï á«ãç ï, ª®£¤  ¯ à ¬¥âàë áà¥¤ë¢® ¢áâ ¢ª¥ § ¢¨áïâ â®«ìª® ®â ¯à®¤®«ì­®© ª®®à¤¨­ âë, ¯®ª § ­® áãé¥áâ¢®¢ ­¨¥ ¡¥áª®­¥ç­®©¯®á«¥¤®¢ â¥«ì­®áâ¨ «®¢ãè¥ç­ëå ¬®¤.� áá¬®âà¨¬ § ¤ çã ® áãé¥áâ¢®¢ ­¨¨ «®¢ãè¥ç-­ëå ¬®¤ ¢ ¢®«­®¢®¤¥ ¯®áâ®ï­­®£® á¥ç¥­¨ï á ¤¨-í«¥ªâà¨ç¥áª®© ¢áâ ¢ª®©. �®«­®¢®¤ ¯à¥¤áâ ¢«ï¥â á®-¡®© ¡¥áª®­¥ç­ë© æ¨«¨­¤à ¯®áâ®ï­­®£® á¥ç¥­¨ïQ=
� (�1;1) á ¯à®¢®¤ïé¨¬¨ áâ¥­ª ¬¨. � ¯®«-­¥­¨¥ ¢®«­®¢®¤  «®ª «ì­®-­¥®¤­®à®¤­®" z6z1;z>z2 � 1; " z1<z<z2 > 1;¯à¨ç¥¬ ­ ©¤¥âáï ®¡« áâì, £¤¥ " > 1 . �£à ­¨ç¨¬à áá¬®âà¥­¨¥ ç áâ­ë¬ á«ãç ¥¬, ª®£¤  ¤¨í«¥ªâà¨ç¥-áª ï ¯à®­¨æ ¥¬®áâì ¢® ¢áâ ¢ª¥ § ¢¨á¨â â®«ìª® ®â¯à®¤®«ì­®© ª®®à¤¨­ âë "= "(z) .� ¤ ç  á¢®¤¨âáï ª ¨áá«¥¤®¢ ­¨î ¢®¯à®á  ® áã-é¥áâ¢®¢ ­¨¨ ª« áá¨ç¥áª®£® à¥è¥­¨ï ãà ¢­¥­¨©("�1 rot rotE= k2E;div "E= 0; (1)ã¤®¢«¥â¢®àïîé¥£® £à ­¨ç­ë¬ ãá«®¢¨ï¬8<:E�n���@Q = 0;rotE�n���@Q = 0 (2)¨ ãá«®¢¨ï¬ á®¯àï¦¥­¨ï ­  ¢®§¬®¦­ëå ¯®¢¥àå­®áâïåà §àë¢  " .�á«¨ áãé¥áâ¢ãîâ ¢¥é¥áâ¢¥­­ë¥ k ¨ E 2 L2(Q) ,ï¢«ïîé¨¥áï à¥è¥­¨¥¬ § ¤ ç¨ (1){(2), â® â ª®¥ à¥-è¥­¨¥ ­ §ë¢ ¥âáï «®¢ãè¥ç­®© ¬®¤®©.� ¯®«®¬ ¢®«­®¢®¤¥ (" � 1) ¯®«¥ ¬®¦­® ¯à¥¤áâ -¢¨âì ¢ ¢¨¤¥ (á¬. [1])E= rot ez + rot rot�ez:�ã¤¥¬ ¨áª âì ç áâ­ë¥ à¥è¥­¨ï § ¤ ç¨ (1){(2) ¢ ­ «®£¨ç­®¬ ¢¨¤¥: E= rot ez: (3)�®¤áâ ¢«ïï ¢¥ªâ®à E , ¨¬¥îé¨© ¢¨¤ (3), ¢ ãà ¢­¥­¨¥(1), ¯®«ãç¨¬rot rot rot ez = "k2 rot ez;grad div rot ez ��rot ez = "k2 rot ez;��rot ez = k2"(z) rot ez = k2 rot "(z) ez :

� ¬¥â¨¬, çâ® �rot ez = rot� ez;®âªã¤  � rot (� ez) = rot �k2"(z) ez� :�«ï ¤®ª § â¥«ìáâ¢  áãé¥áâ¢®¢ ­¨ï «®¢ãè¥ç­ëå ¬®¤¤®áâ â®ç­® ­ ©â¨ ª ª¨¥-­¨¡ã¤ì ç áâ­ë¥ à¥è¥­¨ï§ ¤ ç¨ (1){(2). �®íâ®¬ã ¤®áâ â®ç­® à áá¬®âà¥âìãà ¢­¥­¨¥ �� = k2"(z) (4)¢ ¯à®áâà ­áâ¢¥  2 L2 á £à ­¨ç­ë¬ ãá«®¢¨¥¬@'@n ���@
 = 0 . �á«®¢¨¥ �¥©¬ ­  á«¥¤ã¥â ¨§ £à ­¨ç­®£®ãá«®¢¨ï E�n���@
 = 0 .�®áª®«ìªã ª®íää¨æ¨¥­â "(z) ­¥ § ¢¨á¨â ®â ¯®-¯¥à¥ç­ëå ª®®à¤¨­ â, ¡ã¤¥¬ ¨áª âì à¥è¥­¨¥ § ¤ ç¨(4) ¢ ¢¨¤¥  (x; y; z) = '(x; y)Z(z) , £¤¥ ' = 'n |á®¡áâ¢¥­­ë¥ äã­ªæ¨¨ § ¤ ç¨8<:��'n = �n'n; (x; y) 2 
;@'n@n = 0:�â  § ¤ ç  ¨¬¥¥â áç¥â­®¥ ¬­®¦¥áâ¢® á®¡áâ¢¥­­ëå§­ ç¥­¨© �n , ¡¥áª®­¥ç­® à áâãé¨å á ­®¬¥à®¬ n .� ¦¤®¬ã ¨§ ­¨å á®®â¢¥âáâ¢ã¥â § ¤ ç  ¤«ï Zn(z)�Z 00n � k2"Zn + �nZn = 0; z 2 (�1;1); (5)"=("(z) > 1; z 2 (z1; z2);1; z =2 (z1; z2):�¥¯à¥àë¢­ë© á¯¥ªâà ª ¦¤®© ¨§ íâ¨å § ¤ ç à á¯®«®-¦¥­ ­  ¯®«ã¯àï¬®© k2 > �n .�®ª ¦¥¬, çâ® ã ª ¦¤®© ¨§ § ¤ ç ¤«ï Zn(z) ¥áâìå®âï ¡ë ®¤­® á®¡áâ¢¥­­®¥ §­ ç¥­¨¥, à á¯®«®¦¥­­®¥­¨¦¥ £à ­¨æë ¥¥ ­¥¯à¥àë¢­®£® á¯¥ªâà . �®ª § â¥«ì-áâ¢® ¯à®¢¥¤¥¬ ­  ®á­®¢¥ ¬¥â®¤ , ¨á¯®«ì§®¢ ­­®£®à ­¥¥ ¢ à ¡®â¥ [2].� ¬¥­¨¬ § ¤ çã ­  ¡¥áª®­¥ç­®© ¯àï¬®© á®®â¢¥â-áâ¢ãîé¥© § ¤ ç¥© ­  ®âà¥§ª¥ (z1; z2) á ãá«®¢¨ï¬¨



14 �¥áâ­¨ª �®áª®¢áª®£® ã­¨¢¥àá¨â¥â . �¥à¨ï 3. �¨§¨ª . �áâà®­®¬¨ï. 2004. ò2¨§«ãç¥­¨ï ­  £à ­¨æ å. � ¤ ­­®¬ á«ãç ¥ ãá«®¢¨ï¨§«ãç¥­¨ï ¯à¨­¨¬ îâ ¢¨¤:Zn(z) =Aep�n�k2 z; z < z1;Zn(z) =Be�p�n�k2 z; z > z2;®âªã¤ , ¯à®¤¨ää¥à¥­æ¨à®¢ ¢ ¯® z , ¯®«ãç ¥¬ £à ­¨ç-­ë¥ ãá«®¢¨ï 3-£® à®¤  ­  á¥ç¥­¨ïå z1 ¨ z2 :�Z 0n �p�n� k2 Zn� ���z=z1 = 0;�Z 0n +p�n� k2 Zn� ���z=z2 = 0: (6)�¥à¥©¤¥¬ ª á« ¡®© ¯®áâ ­®¢ª¥ § ¤ ç¨ (5{6),à áá¬ âà¨¢ ï ¥¥ ¢ ¯à®áâà ­áâ¢¥ H1 . �«ï íâ®£®ã¬­®¦¨¬ ãà ¢­¥­¨¥ (5) ­  ¯à®¨§¢®«ì­ë© ¢¥ªâ®àX 2 C1 , ã¤®¢«¥â¢®àïîé¨© £à ­¨ç­ë¬ ãá«®¢¨ï¬ (6),¨ ¯à®¨­â¥£à¨àã¥¬ ¯® ®âà¥§ªã (z1; z2) :z2Zz1 Z 0(z)X 0(z) dz �Z 0(z2)X(z2) +Z 0(z1)X(z1) == z2Zz1 (k2"(z)� �n)Z(z)X(z) dz;¨«¨ á ãç¥â®¬ ãá«®¢¨© (6) ¯à¨ z1 ¨ z2z2Zz1 Z 0(z)X 0(z) dz +p�n� k2�� (X(z1)Z(z1) +X(z2)Z(z2)) == z2Zz1 (k2"(z)� �n)Z(z)X(z) dz: (7)
� ä¨ªá¨àã¥¬ ¯®«®¦¨â¥«ì­®¥ k < � ¢ £à ­¨ç­ëåãá«®¢¨ïå,   ¢ ãà ¢­¥­¨¨ (7) § ¬¥­¨¬ k2 ­®¢ë¬á¯¥ªâà «ì­ë¬ ¯ à ¬¥âà®¬ �z2Zz1 Z 0(z)X 0(z) dz +p�n� k2�� (X(z1)Z(z1) +X(z2)Z(z2)) == z2Zz1 (�"(z)� �n)Z(z)X(z) dz: (8)
�«ï ª ¦¤®£® k áãé¥áâ¢ãîâ §­ ç¥­¨ï � , ¯à¨ª®â®àëå § ¤ ç  (8) à §à¥è¨¬  ( [3]). �®§ì¬¥¬ ­ ¨-¬¥­ìè¥¥ â ª®¥ á®¡áâ¢¥­­®¥ §­ ç¥­¨¥ � ¨ ¨áá«¥¤ã¥¬§ ¢¨á¨¬®áâì �(k) . �á«¨ áãé¥áâ¢ã¥â k0 â ª®¥, çâ®�(k0) = k20 , â® k = k0 ¤®áâ ¢«ï¥â à¥è¥­¨¥ § ¤ -ç¥ (5){(6), â. ¥. ï¢«ï¥âáï ¥¥ á®¡áâ¢¥­­ë¬ §­ ç¥­¨¥¬.

�á«¨ Z ¨ � à §à¥è îâ § ¤ çã (8), â® ¤«ï ­¨åá¯à ¢¥¤«¨¢®z2Zz1 (Z 0(z))2 dz +p�n � k2 �Z2(z1) +Z2(z2)�== z2Zz1 (�"(z)� �n)Z2(z) dz: (9)�à®¤¨ää¥à¥­æ¨àã¥¬ (9) ¯® k :2 z2Zz1 Z 0 @Z 0@k dz � 2kp�n� k2 �Z2(z1) +Z2(z2)�== 2 z2Zz1 (�"� �n)Z @Z@k dz + @�@k z2Zz1 "Z2 dz:�ç¨âë¢ ï, çâ® Z à §à¥è ¥â (8) ¤«ï «î¡®© äã­ªæ¨¨X , ¢ â®¬ ç¨á«¥ ¤«ï X = @Z@k , ¯®«ãç¨¬� 2kp�n � k2 �Z2(z1) +Z2(z2)�= @�@k Z "Z2 dz;®âªã¤  ¢¨¤­®, çâ® @�@k < 0 ¯à¨ 0< k <p�n . �ç¥¢¨¤-­® �(0)> 0 . �æ¥­¨¬ �(k) ¯à¨ k2 = �n . � ª ª ª � |­ ¨¬¥­ìè¥¥ á®¡áâ¢¥­­®¥ §­ ç¥­¨¥ § ¤ ç¨ (8), ¥£®¬®¦­® ®¯à¥¤¥«¨âì ª ª ­¨¦­îî £à ­ì äã­ªæ¨®­ « �= infZ2H1��Z (Z 0)2 dz + �n Z Z2 dz ++p�n � k2 �(Z2(z1) +Z2(z2)���Z "(z)Z2 dz��1�¯® ¢á¥¬ ¢®§¬®¦­ë¬ Z(z) 2 H1 . �®§ì¬¥¬ Z(z) == const . �®£¤  ¤«ï k2 = �n ¯®«ãç¨¬�min 6 �nz2Rz1 "(z) dz < �n;â ª ª ª "(z)> 1 ­  ¨­â¥à¢ «¥ (z1; z2) .� ª¨¬ ®¡à §®¬, �(k) ­  ®âà¥§ª¥ k 2 (0;p�n)¬®­®â®­­® ã¡ë¢ ¥â ®â �(0) > 0 ¤® �min < �n . �«¥-¤®¢ â¥«ì­®, ¢ ª ª®©-â® â®çª¥ k0 2 (0;p�n) ªà¨¢ë¥�(k) ¨ k2 ¯¥à¥á¥ª îâáï ¨ �(k0) = k20 .�â ª, ã ª ¦¤®© ¨§ § ¤ ç (5) ¤«ï Z(z) áãé¥áâ¢ã¥âá®¡áâ¢¥­­®¥ §­ ç¥­¨¥, «¥¦ é¥¥ «¥¢¥¥ ­¥¯à¥àë¢­®£®á¯¥ªâà  k2 2 [�n;1) . �¯¥ªâà �cont § ¤ ç¨ (4) á®¤¥à-¦¨â ¢ á¥¡¥ á¯¥ªâàë ¢á¥å § ¤ ç (5), â® ¥áâì[�n;1)� [�1;1)� �cont  á®¡áâ¢¥­­ë¥ §­ ç¥­¨ï (5) ï¢«ïîâáï á®¡áâ¢¥­­ë¬¨§­ ç¥­¨ï¬¨ (4).�§¢¥áâ­®, çâ® ã ¯®¤®¡­ëå § ¤ ç á «®ª «ì­ë¬¢®§¬ãé¥­¨¥¬ ª®íää¨æ¨¥­â®¢ ­¥ ¬®¦¥â ¡ëâì ª®-­¥ç­®© â®çª¨ á£ãé¥­¨ï á®¡áâ¢¥­­ëå §­ ç¥­¨© (á¬.,­ ¯à., [4, 5] ). �­ ç¨â, á®¡áâ¢¥­­ë¥ §­ ç¥­¨ï ¢á¥å
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