
�¥áâ­¨ª �®áª®¢áª®£® ã­¨¢¥àá¨â¥â . �¥à¨ï 3. �¨§¨ª . �áâà®­®¬¨ï. 2004. ò2 47��� 537.61.3 �������������� �������� ������� ���� ����������������������� �� ��������� �������� ����������.�. �ª¨¬®¢, �.�. �®«ïª®¢(ª ä¥¤à  ®¡é¥© ä¨§¨ª¨)E-mail: polyakov@magnetic.phys.msu.su�¡­ àã¦¥­® ï¢«¥­¨¥ ¤®¬¥­­®© ¬ £­¨â­®© íªà ­¨à®¢ª¨ ®¡à §æ®¬ ¢­¥è­¥£® ¨ á®¡áâ¢¥­­®£®¬ £­¨â®áâ â¨ç¥áª¨å ¯®«¥©. �áá«¥¤ã¥âáï íää¥ªâ¨¢­®áâì ¤®¬¥­­®© íªà ­¨à®¢ª¨ ¯®«®á®¢®©¤®¬¥­­®© áâàãªâãà®© ¢ ¯«¥­ª¥ ¬ £­¨â®áâ â¨ç¥áª®£® ¯®«ï ¬ £­¨â­®© ­¥®¤­®à®¤­®áâ¨ æ¨«¨­¤-à¨ç¥áª®© ä®à¬ë.� ä¥àà®¬ £­¨â­ëå ¬ â¥à¨ « å ¢®§­¨ª ¥â ¤®¬¥­-­®¥ ã¯®àï¤®ç¥­¨¥, ª®â®à®¥ á¯®á®¡áâ¢ã¥â ã¬¥­ìè¥-­¨î ¬ £­¨â®áâ â¨ç¥áª®© í­¥à£¨¨ ®¡à §æ  [1]. �â®ï¢«¥­¨¥ ¬®¦­® â ª¦¥ à áá¬ âà¨¢ âì ª ª á¢®¥®¡-à §­ãî íªà ­¨à®¢ªã ¬ £­¨â­ë¬ ®¡à §æ®¬ ¢­¥è­¥£®¨ á®¡áâ¢¥­­®£® ¬ £­¨â®áâ â¨ç¥áª¨å ¯®«¥©. � ­ -áâ®ïé¥© à ¡®â¥ ¨áá«¥¤ã¥âáï íää¥ªâ¨¢­®áâì ¤®¬¥­-­®© íªà ­¨à®¢ª¨ ¯®«®á®¢®© ¤®¬¥­­®© áâàãªâãà®©¢ ¯«¥­ª¥ ¬ £­¨â®áâ â¨ç¥áª®£® ¯®«ï ­¥®¤­®à®¤­®áâ¨æ¨«¨­¤à¨ç¥áª®© ä®à¬ë.� áá¬®âà¨¬ ¨§®«¨à®¢ ­­ë© ¯®«®á®¢®© ¤®¬¥­ ¯à¨­ «¨ç¨¨ æ¨«¨­¤à¨ç¥áª®£® ¤¥ä¥ªâ  à ¤¨ãá  R . � à¨á. 1 ¨§®¡à ¦¥­ ¨§®«¨à®¢ ­­ë© ¯®«®á®¢®© ¤®¬¥­è¨à¨­ë w = 2a , à á¯®«®¦¥­­ë© ¢¤®«ì ª®®à¤¨­ â-­®© ®á¨ x ¢ ¡¥áª®­¥ç­®© ¯«¥­ª¥ â®«é¨­ë h . �®®à-¤¨­ â­ ï ®áì z ­ ¯à ¢«¥­  ¯¥à¯¥­¤¨ªã«ïà­® ¯«®á-ª®áâ¨ ¯«¥­ª¨,   ®áì y | ¯¥à¯¥­¤¨ªã«ïà­® ¤®¬¥­­®©áâ¥­ª¥. � ç «® á¨áâ¥¬ë ª®®à¤¨­ â ¯®¬¥é¥­® ¢ æ¥­âàæ¨«¨­¤à¨ç¥áª®£® ¤¥ä¥ªâ , à á¯®«®¦¥­­®£® á¡®ªã ®â¯®«®á®¢®£® ¤®¬¥­ . � £­¨â®áâ â¨ç¥áª®¥ ¯®«¥ à á-á¥ï­¨ï æ¨«¨­¤à¨ç¥áª®£® ¤¥ä¥ªâ  ¨áª ¦ ¥â ä®à¬ã¯®«®á®¢®£® ¤®¬¥­  ¨ ¯à¨¢®¤¨â ª § ¢¨á¨¬®áâ¨ ¥£®è¨à¨­ë ®â ª®®à¤¨­ âë x .
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��
���¨á. 1. �å¥¬  à á¯®«®¦¥­¨ï ¬ £­¨â­®© æ¨«¨­¤à¨ç¥áª®©­¥®¤­®à®¤­®áâ¨ ¨ á¨áâ¥¬ë ¯®«®á®¢ëå ¤®¬¥­®¢

�«ï á®ªà é¥­¨ï ¤ «ì­¥©è¨å § ¯¨á¥© ¢¢¥¤¥¬®¡®§­ ç¥­¨¥: Q(�1; �2; �3; �4) = � 1p(�1��2)2+(�3��4)2 �� 1p(�1��2)2+(�3��4)2+h2� .�ãáâì äã­ªæ¨¨ y1(x) ¨ y2(x) ®¯à¥¤¥«ïîâ ¨§£¨¡ëá®®â¢¥âáâ¢¥­­® «¥¢®© ¨ ¯à ¢®© ¤®¬¥­­ëå áâ¥­®ª(á¬. à¨á. 1). �®£¤  ¨§¬¥­¥­¨¥ ¬ £­¨â®áâ â¨ç¥áª®©í­¥à£¨¨ [2, 3], à áá¬ âà¨¢ ¥¬®¥ ª ª äã­ªæ¨®­ « ®â¤¢ãå ­¥¨§¢¥áâ­ëå äã­ªæ¨© y1(x) ¨ y2(x) , ¬®¦­®¯à¥¤áâ ¢¨âì ¢ ¢¨¤¥W =W1 +W2 +W3 +W4; (1)£¤¥W1 =�4�2 AZ�A dx y2(x)Zw+c dy AZ�A dx0 dZy2(x0) dy0Q(x; x0; y; y0)��4�2 AZ�A dx dZy2(x) dy AZ�A dx0 bZy1(x0) dy0Q(x; x0; y; y0)��4�2 AZ�A dx y2(x)Zw+c dy AZ�A dx0 y1(x)Zc dy0Q(x; x0; y; y0)��4�2 AZ�A dx y1(x)Zc dy AZ�A dx0 bZy1(x0) dy0Q(x; x0; y; y0)| ¨§¬¥­¥­¨¥ ¬ £­¨â®áâ â¨ç¥áª®© í­¥à£¨¨, ®¡ãá«®¢-«¥­­®¥ ¨áªà¨¢«¥­¨¥¬ ¤®¬¥­­ëå £à ­¨æ ¢ ¤¢ãå ¯àï-¬®«¨­¥©­ëå ¯®«®á å, ®¡à ¬«ïîé¨å ¨§®£­ãâë¥ ¤®-¬¥­­ë¥ £à ­¨æë ¨ ¯ à ««¥«ì­ëå ®á¨ x ,   â ª¦¥¨§¬¥­¥­¨¥ í­¥à£¨¨ ¢§ ¨¬®¤¥©áâ¢¨ï ¬ £­¨â­ëå § -àï¤®¢ ¬¥¦¤ã ¯®¢¥àå­®áâ­ë¬¨ § àï¤ ¬¨ ¢ë¤¥«¥­­ëå¯®«®á, ®¡ãá«®¢«¥­­®¥ ¨áªà¨¢«¥­¨¥¬ ¤®¬¥­­ëå £à -­¨æ, b ¨ d | ¬ ªá¨¬ «ì­ë¥ §­ ç¥­¨ï äã­ªæ¨© y1(x)¨ y2(x) , � | ¯®¢¥àå­®áâ­ ï ¯«®â­®áâì ¬ £­¨â®áâ -â¨ç¥áª¨å § àï¤®¢, à ¢­ ï ­®à¬ «ì­®© á®áâ ¢«ïîé¥©¢¥ªâ®à  ­ ¬ £­¨ç¥­­®áâ¨ Mn , A | ¯ à ¬¥âà à¥£ã-«ïà¨§ æ¨¨;



48 �¥áâ­¨ª �®áª®¢áª®£® ã­¨¢¥àá¨â¥â . �¥à¨ï 3. �¨§¨ª . �áâà®­®¬¨ï. 2004. ò2W2 =�2�2 RZ�R dx1 pR2�x21Z�pR2�x21 dx2 ��264 AZ�A dx y1(x)Zc dy Q(x; x1; y; x2) ++ AZ�A dx bZy1(x) dy Q(x; x1; y; x2) ++ AZ�A dx y2(x)Zc+w dy Q(x; x1; y; x2)�� AZ�A dx dZy2(x) dy Q(x; x1; y; x2)375| í­¥à£¨ï ¢§ ¨¬®¤¥©áâ¢¨ï ¬ £­¨â­ëå § àï¤®¢ æ¨-«¨­¤à¨ç¥áª®© ­¥®¤­®à®¤­®áâ¨ á ­ ¢¥¤¥­­ë¬¨ § áç¥â ¨§£¨¡  ¤®¬¥­­ëå £à ­¨æ ¯®¢¥àå­®áâ­ë¬¨ ¬ £-­¨â­ë¬¨ § àï¤ ¬¨ ¯®«®á®¢®£® ¤®¬¥­ ;W3 = 4�2 AZ�A dx w+cZc dy AZ�A dx0 y2(x0)Zw+c dy0Q(x; x0; y; y0)��4�2 AZ�A dx w+cZc dy AZ�A dx0 y1(x0)Zc dy0Q(x; x0; y; y0)��4�2 AZ�A dx B2Zd dy AZ�A dx0 y1(x0)Zw+c dy0Q(x; x0; y; y0)��4�2 AZ�A dx cZ�B1 dy AZ�A dx0 bZy1(x0) dy0Q(x; x0; y; y0)��4�2 AZ�A dx B2Zd dy AZ�A dx0 bZy1(x0) dy0Q(x; x0; y; y0)��4�2 AZ�A dx cZ�B1 dy AZ�A dx0 y2(x0)Zw+c dy0Q(x; x0; y; y0)| ¨§¬¥­¥­¨¥ ¬ £­¨â®áâ â¨ç¥áª®© í­¥à£¨¨ ¢§ ¨¬®-¤¥©áâ¢¨ï ¢¥àå­¥© ¨ ­¨¦­¥© ¯®¢¥àå­®áâ¥© ­¥¨áª-à¨¢«¥­­®£® ¯®«®á®¢®£® ¤®¬¥­  á ¯à¨«¥£ îé¨¬¨ ª­¨¬ ¯àï¬®«¨­¥©­ë¬¨ ¯®«®áª ¬¨, ®¡à ¬«ïîé¨¬¨¨§®£­ãâë¥ ¤®¬¥­­ë¥ £à ­¨æë ¨ ¯ à ««¥«ì­ë¥ ®á¨ x ,  â ª¦¥ ¨§¬¥­¥­¨¥ í­¥à£¨¨ ¢§ ¨¬®¤¥©áâ¢¨ï ¯àï¬®-«¨­¥©­ëå ¯®«ã¡¥áª®­¥ç­ëå ¯«®áª®áâ¥© á ¯®«®áª -¬¨, ®¡à ¬«ïîé¨¬¨ ¨§®£­ãâë¥ ¤®¬¥­­ë¥ £à ­¨æë¯®«®á®¢®£® ¤®¬¥­ , £¤¥ B1; B2 | ¯ à ¬¥âàë à¥£ã-«ïà¨§ æ¨¨;

W4 = 2�hHz AZ�A dx0B@ y1(x)Zc dy� y2(x)Zw+c dy1CA+ const| ¨§¬¥­¥­¨¥ ¬ £­¨â®áâ â¨ç¥áª®© í­¥à£¨¨ ¯®«®á®¢®-£® ¤®¬¥­  ¢® ¢­¥è­¥¬ ¬ £­¨â­®¬ ¯®«¥ á¬¥é¥­¨ï, £¤¥Hz | ¬ £­¨â­®¥ ¯®«¥ ¯ à ««¥«ì­®¥ ®á¨ z , const |ç«¥­ë, ­¥ § ¢¨áïé¨¥ ®â ¨§£¨¡  ¤®¬¥­­®© £à ­¨æë.�ëç¨á«ïï ¢ à¨ æ¨®­­ë¥ ¯à®¨§¢®¤­ë¥ äã­ªæ¨-®­ «  ¨§¬¥­¥­¨ï ¬ £­¨â®áâ â¨ç¥áª®© í­¥à£¨¨ (1)�W=�y1(x) , �W=�y2(x) ¨ ¯à¨à ¢­¨¢ ï ¨å ª ­ã«î,¯®«ãç ¥¬ á¨áâ¥¬ã ­¥«¨­¥©­ëå äã­ªæ¨®­ «ì­ëå ¨­-â¥£à «ì­ëå ãà ¢­¥­¨© ¤«ï äã­ªæ¨© y1(x) ¨ y2(x) ,ª®â®àë¥ ¯à¨ ®â­®á¨â¥«ì­® ¬ «ëå ¨áªà¨¢«¥­¨ïå ¤®-¬¥­­ëå £à ­¨æ ¬®¦­® «¨­¥ à¨§®¢ âì. � áª« ¤ë¢ ïäã­ªæ¨¨ y1(x) ¨ y2(x) ¢ ¯à¥¤¥« å ¨­â¥£à¨à®¢ ­¨ï ¢àï¤, ¨¬¥¥¬ á¨áâ¥¬ã ãà ¢­¥­¨©:AZ�A dx0P1(x0)(y1(x0)� c)�� AZ�A dx0P2(x0)(y2(x0)� (c+w)) + (y1(x0)� c)f == RZ�R dx1 pR2�x21Z�pR2�x21 dx2Q(x; x1; c; x2); (2)� AZ�A dx0P3(x0)(y1(x0)� c) ++ AZ�A dx0P4(x0)(y2(x0)�(w+c))+(y2(x0)�(w+ c))f == RZ�R dx1 pR2�x21Z�pR2�x21 dx2Q(x; x1; w+c; x2);£¤¥  1 = b� c , v1 = b�w� c ,P1(x0) = 1p(x� x0)2 + 21 � 1p(x� x0)2 +  21 + h2 ;P2(x0) = 1p(x� x0)2 + �21 + 1p(x� x0)2 + �21 + h2 ; 2 = d� c; v2 = d� (w+ c); f = 2 ln�1 + h24a2 � ;P3(x0) = 1p(x� x0)2 + 22 � 1p(x� x0)2 +  22 + h2 ;P4(x0) = 1p(x� x0)2 + �22 + 1p(x� x0)2 + �22 + h2 :�à ¢­¥­¨ï á¨áâ¥¬ë (2) ï¢«ïîâáï «¨­¥©­ë¬¨ ¨­-â¥£à «ì­ë¬¨ ãà ¢­¥­¨ï¬¨ â¨¯  á¢¥àâª¨ ¨ ¬®£ãâ¡ëâì à¥è¥­ë ¬¥â®¤®¬ ¯à¥®¡à §®¢ ­¨ï �ãàì¥ [4].



�¥áâ­¨ª �®áª®¢áª®£® ã­¨¢¥àá¨â¥â . �¥à¨ï 3. �¨§¨ª . �áâà®­®¬¨ï. 2004. ò2 49�à®¢®¤ï ª®á¨­ãá-¯à¥®¡à §®¢ ­¨¥ �ãàì¥ ãà ¢­¥­¨©á¨áâ¥¬ë (2), ¯®«ãç¨¬:�K0(y 1)�K0�yq 21 + h2�+ f��~y1(x0)� c����K0(yv1)�K0�yqv21 + h2���� �~y2(x0)� (w+ c)�=A(y);�K0(y 2)�K0�yq 22 + h2���~y1(x0)� c�++�K0(yv2)�K0�yqv22 + h2�+ f��� �~y2(x0)� (w+ c)�=B(y);£¤¥ (~y1(x)� c) ¨ (~y2(x)� (w+ c)) | äãàì¥-®¡à §ëäã­ªæ¨© (y1(x)� c) ¨ (y2(x)� (w+ c)) ,A(y) = 1Z0 dx0 RZ�R dx1 pR2�x21Z�pR2�x21 dx2 ��Q(x0; x1; c; x2) cos(x0y);B(y) = 1Z0 dx0 RZ�R dx1 pR2�x21Z�pR2�x21 dx2 ��Q(x0; x1; w+c; x2) cos(x0y):� §à¥è ï íâã á¨áâ¥¬ã  «£¥¡à ¨ç¥áª¨å ãà ¢­¥­¨©¨ ¢ë¯®«­ïï ®¡à â­®¥ ¯à¥®¡à §®¢ ­¨¥ �ãàì¥, ¯®«ã-ç¨¬ á«¥¤ãîé¨¥ ¢ëà ¦¥­¨ï ¤«ï ä®à¬ ¨áª ¦¥­¨ï¤®¬¥­­ëå £à ­¨æ ¯®«®á®¢®£® ¤®¬¥­ :y1(x) = c+r 2� ��1Z0 � (A2(y) + f)A(y) +A1(y)B(y)fD1(y)+fg fA2(y)+fg�A1(y)D2(y)�cos(xy)dy;y2(x) = c+w+r 2� ��1Z0 � (D1(y)+f)B(y)�D2(y)A(y)fD1(y)+fg fA2(y)+fg�A1(y)D2(y)�cos(xy)dy;(3)A1(y) =��K0(y(b� c�w))��K0 �yp(b� c�w)2 + h2��;A2(y) =�K0(y(d� c�w))��K0 �yp(d� c�w)2 + h2��;D1(y) =�K0(y(b� c))�K0 �yp(b� c)2 + h2��;

D2(y) =��K0(y(d� c))�K0 �yp(d� c)2 + h2��;f = 2 ln�1 + h24a2 � :b ¨ d | ¬ ªá¨¬ «ì­ë¥ §­ ç¥­¨ï äã­ªæ¨© y1(x) ¨y2(x) , ®¯¨áë¢ îé¨å ä®à¬ë ¨áª ¦¥­¨© ¤®¬¥­­ëå£à ­¨æ ¯®«®á®¢®£® ¤®¬¥­  ¢á«¥¤áâ¢¨¥ ¬ £­¨â®áâ â¨-ç¥áª®£® ¯®«ï à áá¥ï­¨ï æ¨«¨­¤à¨ç¥áª®© ¬ £­¨â­®©­¥®¤­®à®¤­®áâ¨ ¨«¨ ¤¥ä¥ªâ .�à¨ ¯®¬®é¨ ¢ëà ¦¥­¨ï (3) ¡ë«¨ ¯®áâà®¥­ë â¥®-à¥â¨ç¥áª¨¥ ªà¨¢ë¥, ®¯¨áë¢ îé¨¥ ä®à¬ë ¨áª ¦¥­¨ï¤®¬¥­­ëå £à ­¨æ ¯®«®á®¢®£® ¤®¬¥­  ¯à¨ ­ «¨ç¨¨á¡®ªã æ¨«¨­¤à¨ç¥áª®© ¬ £­¨â­®© ­¥®¤­®à®¤­®áâ¨à ¤¨ãá  R = 2 ¬ª¬, ¯à¥¤áâ ¢«¥­­ë¥ ­  à¨á. 2, 3,(­  £à ä¨ª å ¯® ®áï¬ x ¨ y ®â«®¦¥­ë ¡¥§à §¬¥à­ë¥¢¥«¨ç¨­ë x=h ¨ y=h).
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��¨á. 2. �®à¬  á¨áâ¥¬ë ¯®«®á®¢ëå ¤®¬¥­®¢ ¯à¨ ­ «¨ç¨¨æ¨«¨­¤à¨ç¥áª®© ¬ £­¨â­®© ­¥®¤­®à®¤­®áâ¨ ¢ ¬ £­¨â­®©¯«¥­ª¥ ¤«ï ä¨§¨ç¥áª¨å ¯ à ¬¥âà®¢: c= 3 ¬ª¬, w = 5 ¬ª¬,h= 7:5 ¬ª¬, b= 0:99 ¬ª¬, d= 0:13 ¬ª¬
���������	�¨á. 3. �®à¬  á¨áâ¥¬ë ¯®«®á®¢ëå ¤®¬¥­®¢ ¯à¨ ­ «¨-ç¨¨ æ¨«¨­¤à¨ç¥áª®© ¬ £­¨â­®© ­¥®¤­®à®¤­®áâ¨ ¢ ¬ £­¨â-­®© ¯«¥­ª¥ ¤«ï ä¨§¨ç¥áª¨å ¯ à ¬¥âà®¢: c = 2:1 ¬ª¬,w = 1 ¬ª¬, h= 7:5 ¬ª¬, b= 0:66 ¬ª¬, d= 0:41 ¬ª¬�§ ¯®«ãç¥­­ëå à¥§ã«ìâ â®¢ ¨ £à ä¨ª®¢, ¯®ª § ­-­ëå ­  à¨á. 2, 3, á«¥¤ã¥â, çâ® áãé¥áâ¢¥­­®¥ ¢«¨ï­¨¥¯®«¥ æ¨«¨­¤à¨ç¥áª®£® ¤¥ä¥ªâ  ®ª §ë¢ ¥â ­  ¡«¨-¦ ©èãî ¤®¬¥­­ãî £à ­¨æã. �«¥¤ãîé ï ¤®¬¥­­ ï£à ­¨æ  ¯®«ãç ¥â § ¬¥â­®¥ ¨áªà¨¢«¥­¨¥ â®«ìª® ¤«ï®ç¥­ì ã§ª®£® ¤®¬¥­  ¯® áà ¢­¥­¨î á à §¬¥à ¬¨á ¬®£® ¤¥ä¥ªâ  ¨ ¯à ªâ¨ç¥áª¨ ­¥ ¨áª ¦ ¥âáï ¯à¨ â¨-¯¨ç­ëå ¯ à ¬¥âà å ¬ £­¨â­®© ¯«¥­ª¨. �â® ®§­ ç ¥â,



50 �¥áâ­¨ª �®áª®¢áª®£® ã­¨¢¥àá¨â¥â . �¥à¨ï 3. �¨§¨ª . �áâà®­®¬¨ï. 2004. ò2çâ® ¬ £­¨â­®¥ ¯®«¥ ¤¥ä¥ªâ  ¯à ªâ¨ç¥áª¨ ¯®«­®áâìîíªà ­¨àã¥âáï ­ ¢¥¤¥­­ë¬¨ ¬ £­¨â­ë¬¨ § àï¤ ¬¨¯à¨ ¨áªà¨¢«¥­¨¨ ¡«¨¦ ©è¥© ª ¤¥ä¥ªâã ¤®¬¥­­®©£à ­¨æë (á¬. à¨á. 2). �â®â ä ªâ ­ ¡«î¤ ¥âáï ¨ ¢à¥ «ì­ëå íªá¯¥à¨¬¥­â å, ¯à¥¤áâ ¢«¥­­ëå ¢ à ¡®â å[3, 5]. � ª¨¬ ®¡à §®¬, ¯à®¢¥¤¥­­ë¥ ¨áá«¥¤®¢ ­¨ïá¢¨¤¥â¥«ìáâ¢ãîâ, çâ® ¯®«®á®¢®© ¤®¬¥­ ¢ ¬ £­¨â­®©¯«¥­ª¥, ­¥§­ ç¨â¥«ì­® ¨áª ¦ ï á¢®î ä®à¬ã, á¯®-á®¡¥­ íää¥ªâ¨¢­® íªà ­¨à®¢ âì ¬ £­¨â®áâ â¨ç¥á-ª®¥ ¯®«¥ ¬ £­¨â­®© ­¥®¤­®à®¤­®áâ¨ æ¨«¨­¤à¨ç¥áª®©ä®à¬ë.� ¡®â  ¢ë¯®«­¥­  ¯à¨ ä¨­ ­á®¢®© ¯®¤¤¥à¦-ª¥ ¯à®£à ¬¬ë <�­¨¢¥àá¨â¥âë �®áá¨¨> (£à ­â��.01.01.46).
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