
�¥áâ­¨ª �®áª®¢áª®£® ã­¨¢¥àá¨â¥â . �¥à¨ï 3. �¨§¨ª . �áâà®­®¬¨ï. 2003. ò2 9��� 530.145:517.98 ������������������� ��������� ����������������� ���������������� ������������ ���������� ���� � ������������������������. �ä ­â¨â¨á, �.�. � «ïè¨­(ª ä¥¤à  ª¢ ­â®¢®© â¥®à¨¨ ¨ ä¨§¨ª¨ ¢ëá®ª¨å í­¥à£¨©)�áâ ­®¢«¥­  á¢ï§ì ¬¥¦¤ã £ ¬¨«ìâ®­¨ ­®¬ ¨ ®¯¥à â®à®¬ ¤¢¨¦¥­¨ï ¢ ¯à®áâà ­áâ¢¥ �¢ àæ-è¨«ì¤ . �à¬¨â®¢ë© £ ¬¨«ìâ®­¨ ­ ¯®áâà®¥­ ¯®áà¥¤áâ¢®¬ á ¬®á®£« á®¢ ­­®£® § ¤ ­¨ï ®¤­®ç á-â®â­ëå ¢¥ªâ®à®¢ ¢® ¢­ãâà¥­­¥© ¨ ¢­¥è­¥© ®¡« áâïå. �®ª § ­®, çâ® ª®àà¥ªâ­ ï ¯®áâ ­®¢ª § ¤ ç¨ �®è¨ ¤®¯ãáª ¥â ¯®¤®¡­®¥ § ¤ ­¨¥.�¢¥¤¥­¨¥. � ¬¨«ìâ®­¨ ­ ¨ ®¯¥à â®à¤¢¨¦¥­¨ï�á¯®«ì§ãîâáï ®¡®§­ ç¥­¨ï à ¡®âë [1]. � £à ­-¦¨ ­, ª ­®­¨ç¥áª¨© ¨¬¯ã«ìá ¨ £ ¬¨«ìâ®­¨ ­ á¨á-â¥¬ë à ¢­ë á®®â¢¥âáâ¢¥­­®L= (1=2)p�g g�� @�'@�';� =p�g g00 @t';Ĥ = Z dx d� d� (� @0'�L) ;£¤¥ g�� | ¬¥âà¨ç¥áª¨© â¥­§®à, g�� | ®¡à â­ë©â¥­§®à ¨ g = det jg�� j . � ãà ¢­¥­¨¨ � ­£à ­¦  ¢ë¤¥-«ï¥âáï ã£«®¢ ï ç áâì. �®«¥¢ ï äã­ªæ¨ï à §« £ ¥âáï¯® ¯®«­®© á¨áâ¥¬¥ áä¥à¨ç¥áª¨å äã­ªæ¨© Y (m)J'= X06J<1�J6m6J U(t; x)Y (m)J (
);¨ ãà ¢­¥­¨¥ ¤«ï à ¤¨ «ì­®-¢à¥¬¥­­®© äã­ªæ¨¨ ¨¬¥-¥â ¢¨¤ (¯à¨ j2 = J(J + 1))(x� 1)�1 x3 @2t U � @x (x (x� 1) @xU) + j2U = 0: (1)�¥à¥¬¥­­ë¥ à §¤¥«ïîâáï, ¨ ¤«ï à ¤¨ «ì­®© äã­ª-æ¨¨ R ¯®«ãç ¥¬KR= ��1 f@x(�x (x� 1) @xR) + j2Rg= !2R; (2)�(x) = x3 (x� 1)�1:�«ï £ ¬¨«ìâ®­¨ ­  ¯®«ãç ¥¬ ¢ëà ¦¥­¨¥Ĥ = 12 Z dx�x3(@t')2(x� 1) + (x2 � x)(@x')2++(@�')2 + (@�')2sin2 � �: (3)�ã­ªæ¨ï ' ï¢«ï¥âáï áä¥à¨ç¥áª¨ á¨¬¬¥âà¨ç­®©,áâà¥¬ïé¥©áï ª ­ã«î ¯à¨ x ! 1 . �­â¥£à¨àãï ¯®ç áâï¬ ¢ëà ¦¥­¨¥ (3),   â ª¦¥ ãç¨âë¢ ï ãà ¢­¥­¨¥� £à ­¦  ¨ ¢ëà ¦¥­¨¥ (1), ¯®«ãç ¥¬Ĥ = 12 Z dx�x3(@t')2(x� 1) � 'T̂'�== 12 X06J<1�J6m6J Z dx x3x� 1 �(@tU)2 �U@2t U	 ;

T̂ '==�@x (x(x�1)@x') + 1sin �@� (sin �@�') + 1sin2 �@2�'�:�«ï ã¯à®é¥­¨ï ¢¨¤  ®¯¥à â®à®¢ ¨á¯®«ì§ã¥¬ ¢ëà -¦¥­¨¥, ¢ ª®â®à®¬ ®â¡à®è¥­ë ç¨á«¥­­ë© ª®íää¨æ¨-¥­â ¨ áã¬¬ . � ª ç¥áâ¢¥ U(t; x) ¯à¨¬¥¬ à¥è¥­¨ï¢à¥¬¥­­®£® ¢®«­®¢®£® ãà ¢­¥­¨ïU(t; x) = �A2 +B2�� 12 (A cos!t+B sin!t)R(x):� ¬¨«ìâ®­¨ ­ à ¢¥­H = Z dx�R!2R== Z dx �R ���1 �@x (x(1� x)@xR) + j2R�	== Z dx�RKR: (4)�ëà ¦¥­¨¥ (4) ¯®ª §ë¢ ¥â, çâ® ®¯¥à â®à K , ¢¢¥¤¥­-­ë© ¢ (2), á®¢¯ ¤ ¥â á ¯«®â­®áâìî à ¤¨ «ì­®© ç áâ¨£ ¬¨«ìâ®­¨ ­ .�¡« áâì ®¯à¥¤¥«¥­¨ï £ ¬¨«ìâ®­¨ ­  ¯®áâà®¨¬ ¨§¯àï¬®© áã¬¬ë ®¡« áâ¥© ®¯à¥¤¥«¥­¨ï ®¯¥à â®à  K¤«ï ¢­ãâà¥­­¥© ¨ ¢­¥è­¥© ®¡« áâ¥©, H�(e) ¨ H ~�(i)¢ ®¡®§­ ç¥­¨ïå áâ âì¨ [1]. �«ï á ¬®á®¯àï¦¥­­®áâ¨£ ¬¨«ìâ®­¨ ­  ¢® ¢á¥¬ ¯à®áâà ­áâ¢¥ ­¥®¡å®¤¨¬®¢ë¯®«­¥­¨¥ ãá«®¢¨ï0@ 1Z0 + 1Z1 1Adx��f��@x (x(1� x)@x	)� @x (x(1�x)@x��) 	g= 0;£¤¥ 	 ¨ � ¯à®¨§¢®«ì­ë¥ ¢¥ªâ®àë ¨§ ®¡« áâ¨ ®¯à¥-¤¥«¥­¨ï, â®çª  x = 1 ¢ë¤¥«¥­ , ¯®áª®«ìªã ï¢«ï¥âáï®á®¡®©. �­â¥£à¨à®¢ ­¨¥ ¯® ç áâï¬ ¤ ¥âx(1� x) (�� @x	� @x��	)j10 ++ x(1� x) (�� @x	� @x��	)j11 = 0: (5)5 ���, ä¨§¨ª ,  áâà®­®¬¨ï, ò2



10 �¥áâ­¨ª �®áª®¢áª®£® ã­¨¢¥àá¨â¥â . �¥à¨ï 3. �¨§¨ª . �áâà®­®¬¨ï. 2003. ò2�à¨ x!1 ¢¥ªâ®àë 	;�! 0 ,   ¯à¨ x! 0 ãá«®-¢¨¥ (5) ¢ë¯®«­¥­® §  áç¥â  á¨¬¯â®â¨ª¨ à áá¬ âà¨-¢ ¥¬ëå äã­ªæ¨© [1]. �®«ãç ¥¬fx (x� 1) (�� @x	� @x��	)g1+0 �� fx (x� 1) (�� @x	� @x��	)g1�0 = 0: (6)�á«®¢¨¥ (6) ¢ë¯®«­¥­® ¤«ï äã­ªæ¨© á®áâ®ï­¨ï (¯à¨-­ ¤«¥¦ é¨å H�(e) ¨ H ~�(i) ), ¢ á¨«ã ¨å  á¨¬¯â®â¨ª¨¯à¨ x! 1 [1], ­® ­¥ ¤«ï á®¡áâ¢¥­­ëå ¢¥ªâ®à®¢. �®-á«¥¤­¨¥ ¬®£ãâ ¡ëâì ¯à®¤®«¦¥­ë ç¥à¥§ â®çªã x = 1á®£« á®¢ ­­®, ¤«ï ¢ë¯®«­¥­¨ï ãá«®¢¨ï (6). �à¨à áá¬®âà¥­¨¨ § ¤ ç¨ �®è¨ ¢ à §¤¥«¥ 2 ¯®ª § ­®,çâ® ¬¥¦¤ã ¢­ãâà¥­­¨¬¨ ¨ ¢­¥è­¨¬¨ §­ ç¥­¨ï¬¨äã­ªæ¨© ¤®«¦­  áãé¥áâ¢®¢ âì á¢ï§ì.1. � §«®¦¥­¨¥ äã­ªæ¨¨� â¥à¬¨­ å <ç¥à¥¯ èì¥©> ª®®à¤¨­ âë � = x ++ ln jx � 1j ¨ äã­ªæ¨¨ u(�) = x(�)R(x(�)) ãà ¢­¥-­¨¥ (2) § ¯¨è¥âáï ¢ ¢¨¤¥K�u(�) = f�@2� +(x�1)x�4 (x j2+1)gu(�) = !2 u(�):(7)�®áª®«ìªã K� á ¬®á®¯àï¦¥­, â® á®£« á­® à ¡®â ¬[2-3], áãé¥áâ¢ãîâ ¬ âà¨ç­ë¥ íà¬¨â®¢ë¥ ­¥¯à¥àë¢-­ë¥ á¯à ¢  äã­ªæ¨¨ à á¯à¥¤¥«¥­¨ï ¨ ­ ¡®àë ­¥§ ¢¨-á¨¬ëå à¥è¥­¨© ãà ¢­¥­¨ï (7), f�ij(�); hk(�; �)g ¤«ï¢­¥è­¥© ¨ f~�ij(�); ~hk(�; �)g ¤«ï ¢­ãâà¥­­¥© ®¡« á-â¥© (i; j; k = 1; 2), â ª¨¥ çâ® ¬ âà¨æë �(�1)� �(�2)¨ ~�(�1) � ~�(�2) ¯®«®¦¨â¥«ì­® ®¯à¥¤¥«¥­­ë¥ ¤«ï�1 > �2 , ¨ ¤«ï «î¡®© f ¢® ¢­¥è­¥© ®¡« áâ¨ â ª®©,çâ® (f=x) 2H�(e) (f;K�f 2 L2(�1;1)) ¨ ¤«ï «î¡®©~f ¢® ¢­ãâà¥­­¥© ®¡« áâ¨ â ª®©, çâ® � ~f=x� 2 H ~�(i)( ~f;K� ~f 2 L2(�1; 0)), ¢¥à­ë à §«®¦¥­¨ïf(�) = 1Z�1 Xi;k=1;2d�ik(�)hi 1Z�1 d� hk f;~f(�) = 1Z�1 Xi;k=1;2 d~�ik(�) ~hi 0Z�1 d� ~hk ~f:�«ï � > 0 ¬®¦­® ¢¢¥áâ¨ ­®¢ãî ¯¥à¥¬¥­­ãî �= !2 ,¤¨ £®­ «¨§®¢ âì �ij ¨ ~�ij ¨ ¯¥à¥­®à¬¨à®¢ âì á®¡áâ-¢¥­­ë¥ ¢¥ªâ®àë. �«ï � < 0 ¢® ¢­¥è­¥© ®¡« áâ¨ ¬®¦-­® ¯®ª § âì, çâ® �ij = 0 . �® ¢­ãâà¥­­¥© ®¡« áâ¨, â ªª ª ¯à¨ �!�1 (x! 1) ãà ¢­¥­¨¥ (7) á¢®¤¨âáï ª¢®«­®¢®¬ã @2�u+�u= 0 , ¬®¦­® ¢ë¡à âì á®¡áâ¢¥­­ë¥¢¥ªâ®àë á  á¨¬¯â®â¨ª®© ~h�Aei�p� ¨ ~h0 �Be�i�p� ,­® ~h =2 L2(�1; 0) . � ª¨¬ ®¡à §®¬ ¯®«ãç ¥¬f = 1Z0 d! h1 1Z�1 d� h1 f + 1Z0 d! h2 1Z�1 d� h2 f;

~f = 1Z0 d! ~h1 0Z�1 d� ~h1 f + 1Z0 d! ~h2 0Z�1 d� ~h2 f ++ 0Z�1 d�0 ~h0 0Z�1 d� ~h0 f;  ¢¥ªâ®àë ã¤®¢«¥â¢®àïîâ á¢®©áâ¢ ¬ (i; k = 1; 2)1Z�1 d� hi(!)hk(!0) = 0Z�1 d� ~hi(!) ~hk(!0) = �ik �(!�!0);0Z�1 d� ~h0(�) ~hi(�) = 0:�¥à¥å®¤ ¢ ¯à®áâà ­áâ¢® x (¯®¬¨¬® ¯à¥®¡à §®-¢ ­¨ï � ! x á«¥¤ã¥â ¯®¤¥«¨âì ª ¦¤ãî äã­ªæ¨î­  x) ¤ ¥â á«¥¤ãîé¥¥ à §«®¦¥­¨¥ ¤«ï F (x) == (f(�(x))=x) 2H�(e) ¨ ~F (x) = � ~f(�(x))=x� 2H ~�(i) :F (x) = 1Z0 d! v1 1Z1 dy � v1 F (y)+ 1Z0 d! v2 1Z1 dy � v2 F (y);~F (x) = 1Z0 d! ~v1 1Z0 dy ~� ~v1 ~F + 1Z0 d! ~v2 1Z0 dy ~� ~v2 ~F ++ 0Z�1 d~�0 ~v0 1Z0 dy ~� ~v0 ~F ;£¤¥ v1;2 = h1;2=x , ~v0;1;2 = ~h0;1;2=x | à¥è¥­¨ï ãà ¢­¥-­¨ï (2) á® á¢®©áâ¢ ¬¨1Z1 dx � vi(!) vk(!0) = 1Z0 dy ~� ~vi(!) ~vk(!) = �ik �(!�!0);1Z0 dy ~�(y) ~v0(y) ~vi(y) = 0:2. � ¤ ç  �®è¨ ¢ ¯à®áâà ­áâ¢¥�¢ àæè¨«ì¤ � ¤ çã �®è¨ à áá¬®âà¨¬ ¢ ª®®à¤¨­ â å �àãáª « y =( e 12 (��t); x < 1;�e 12 (��t); x > 1;� = e 12 (�+t); 0< x <1:�à®áâà ­áâ¢® 0 < x < 1 , �1 < t < 1 ®âà ¦ -¥âáï ­  ®¡« áâì � > 0 , �1 < y� < 1 . �¡®§­ ç¨¢U(t; x) =W (y; �) , ãà ¢­¥­¨¥ (1) ¯à¨¬¥â ¢¨¤L̂[W ] = @y�W � (e�x=x2) (y @yW + � @�W )++(e�x=x3) j2W = 0: (8)



�¥áâ­¨ª �®áª®¢áª®£® ã­¨¢¥àá¨â¥â . �¥à¨ï 3. �¨§¨ª . �áâà®­®¬¨ï. 2003. ò2 11�®á¯®«ì§ã¥¬áï ¬¥â®¤®¬ �¨¬ ­ . �¢¥¤¥¬ á®¯àï-¦¥­­ë© ®¯¥à â®àM̂ [V ] = @y�V + @y �(e�x=x2) y V �++ @�((e�x=x2) � V ) + (e�x=x3) j2 V:�®£¤  ¤«ï «î¡®© § ¬ª­ãâ®© ®¡« áâ¨ D ¨ «î¡ëåäã­ªæ¨© W;V ¯®«ãç ¥¬ZZD dy d�(V L̂[W ]� M̂ [V ]W ) == ZZD dy d��@H@y + @K@� �= IC (Hd� �Kdy);£¤¥ £à ­¨æ  C § ¬ª­ãâ®© ®¡« áâ¨ D ®¡å®¤¨âáï¢ ¯®«®¦¨â¥«ì­®¬ ­ ¯à ¢«¥­¨¨, ¢â®à®¥ à ¢¥­áâ¢®á«¥¤ã¥â ¨§ ä®à¬ã«ë �à¨­ , ¨ ®¡®§­ ç¥­ëH = 12@� (VW )� (@�V � aV )W;K = 12@y (V W )� (@yV � bV )W;a=�yx�2e�x; b=��x�2e�x:� áá¬®âà¨¬, ­ ¯à¨¬¥à, § ¬ª­ãâë© ª®­âãà MQR­  à¨áã­ª¥ ¨ ¢ë¡¥à¥¬ ¢ ª ç¥áâ¢¥ äã­ªæ¨¨ W à¥è¥-­¨¥ ãà ¢­¥­¨ï L̂[W ] = 0 ,   ¢ ª ç¥áâ¢¥ äã­ªæ¨¨ V |äã­ªæ¨î �¨¬ ­ , ª®â®à ï ®¤­®§­ ç­® ®¯à¥¤¥«ï¥âáïá«¥¤ãîé¨¬¨ ãá«®¢¨ï¬¨:M̂ [V ] = 0; ¢ ®¡« áâ¨ D@�V � aV = 0; ­  MR@yV � bV = 0; ­  MQV (M) = 1:�®£¤  «¥£ª® ¯®«ãç¨âì, çâ® ¢ â®çª¥ M à¥è¥­¨¥®¯à¥¤¥«ï¥âáï ­ ç «ì­ë¬¨ ¤ ­­ë¬¨ ¨ ¬®¦¥â ¡ëâì§ ¯¨á ­® ¢ ¢¨¤¥W (M) = 12 f(V W )R + (V W )Qg+ QZR (H d� �K dy):
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�à®áâà ­áâ¢® �¢ àæè¨«ì¤  ¢ ª®®à¤¨­ â å �àãáª « 

�®¤®¡­ë¥ à ááã¦¤¥­¨ï ¯à¨¬¥­¨¬ë ¨ ¤«ï â®çª¨N , ­® ¤«ï ­¥¥ ¬®£ãâ ¡ëâì ¨á¯®«ì§®¢ ­ë ¤¢  § -¬ª­ãâëå ª®­âãà : «¨¡® NST , «¨¡® NPOS . �®çª x= 1 , â. ¥. y = 0 , à¥£ã«ïà­  ¢ ª®®à¤¨­ â å �àãáª « ¨ ¥¥ ¯¥à¥á¥ç¥­¨¥ ¯® ¯ãâ¨ NP § ª®­­®. �®«ãç ¥¬á®®â¢¥âáâ¢¥­­® ¤«ï ª®­âãà  NSTW (N) = 12 f(V W )S + (V W )T g+ TZS (H d� �K dy);¨ ¤«ï ª®­âãà  NPOSW (N) = 12f(V W )S + (VW )P g+ PZ0 (Hd� �Kdy)�� SZ0 (Hd� �Kdy):�¡  à¥§ã«ìâ â  ¤®«¦­ë á®¢¯ áâì, ¨ ¯®«ãç ¥¬ãá«®¢¨¥ á¢ï§¨:12 (V W )P + PZ0 (H d��K dy) == 12 (V W )T + TZ0 (H d� �K dy):�â ª, ­ ç «ì­ë¥ ¤ ­­ë¥ à¥è¥­¨ï (8) ¤®«¦­ë § ¤ -¢ âìáï á ¬®á®£« á®¢ ­­® á«¥¢  ¨ á¯à ¢  ®â x = 1 , ¨á¢ï§ì íâ  á®åà ­ï¥âáï ¨ ¯à¨ t > 0 .3. �®£« á®¢ ­¨¥ á®¡áâ¢¥­­ëå ¢¥ªâ®à®¢¢ â®çª¥ x= 1�®áâ ¢¨¬ á®£« á®¢ ­¨¥ â ª, çâ®¡ë ¤«ï á®¡áâ¢¥­-­ëå ¢¥ªâ®à®¢ ¡ë«® ¢¥à­® ãá«®¢¨¥ (6), ª®â®à®¥ ¢â¥à¬¨­ å <ç¥à¥¯ èì¥©> ª®®à¤¨­ âë � ¯à¨­¨¬ ¥â¢¨¤fh�1@�h2 � @�h�1h2g �!�1(1+0) �n~h�1@�~h2 � @�~h�1~h2o �!�1(1�0) = 0:(9)�®¡áâ¢¥­­ë¥ ¢¥ªâ®àë ¤¨áªà¥â­®£® á¯¥ªâà  � < 0 ¯à¨� ! �1 (x ! 1 � 0) áâà¥¬ïâáï ª ­ã«î íªá¯®­¥­-æ¨ «ì­® ¨ ¬®£ãâ ¡ëâì ¯à®¤®«¦¥­ë ¢® ¢­¥è­îî ®¡-« áâì ­ã«¥¢®© äã­ªæ¨¥©. � áá¬®âà¨¬ á«ãç © � > 0 .� ¯®¬®éìî áã¯¥à¯®§¨æ¨¨ ¬®¦­® á®áâ ¢¨âì ¢¥ªâ®àë,¨¬¥îé¨¥ ¯à¨ x! 1 , â. ¥. �!�1 ,  á¨¬¯â®â¨ª¨¢­¥è­ïï ®¡« áâì: h1! a1 sin(�!);h2! a2 cos(�!);¢­ãâà¥­­ïï ®¡« áâì: ~h1! b1 sin(�!);~h2! b2 cos(�!):�á«®¢¨¥ (9) ¢ë¯®«­ï¥âáï ¤«ï á®¡áâ¢¥­­ëå ¢¥ª-â®à®¢ ®¤¨­ ª®¢®£® ! , ¥á«¨ á®¯®áâ ¢¨âì ¢¥ªâ®àëh1 $ ~h1 ¨ h2 $ ~h2 ¯à¨ a1 = b1 , a2 = b2 . �«ï6 ���, ä¨§¨ª ,  áâà®­®¬¨ï, ò2



12 �¥áâ­¨ª �®áª®¢áª®£® ã­¨¢¥àá¨â¥â . �¥à¨ï 3. �¨§¨ª . �áâà®­®¬¨ï. 2003. ò2¯à®¨§¢®«ì­®£® ¢¥ªâ®à  á ¤ ­­ë¬ ! ãá«®¢¨¥ (9)¢ë¯®«­ï¥âáï ¯à¨ á®¯®áâ ¢«¥­¨¨ ¢¥ªâ®à®¢  ¢® ¢­¥è-­¥© ¨ ~ ¢® ¢­ãâà¥­­¥© ®¡« áâïå ¢ ¢¨¤¥ (�; !) =Ah1(�; !) +B h2(�; !)$$ ~ (�; !) =A ~h1(�; !) +B ~h2(�; !):� ¢¥­áâ¢® ª®íää¨æ¨¥­â®¢ ¢ à §­ëå ®¡« áâïå áã-é¥áâ¢¥­­®. �­ «®£¨ç­®, äã­ªæ¨¨ f ¨ ~f ¢® ¢­¥è­¥©¨ ¢­ãâà¥­­¥© ®¡« áâïå á®®â¢¥âáâ¢¥­­® ¬®¦­® áç¨-â âì ¯à®¤®«¦¥­¨¥¬ ¤àã£ ¤àã£ , ¥á«¨ ¨å à §«®¦¥­¨ï¨¬¥îâ ¢¨¤1Z0 d!fA(!)h1 +B(!)h2g= f(�)$$ ~f(�) = 1Z0 d!fA(!)~h1 +B(!)~h2g; ­ «®£¨ç­® ¢ ¯à®áâà ­áâ¢¥ x1Z0 d!fA(!)v1 +B(!)v2g= F (x(e))$$ ~F (x(i)) = 1Z0 d!fA(!)~v1 +B(!)~v2g:�®¦­® áç¨â âì ¯ àë ff; ~fg ¨«¨ fF; ~F g ®¤­¨¬ á®-áâ®ï­¨¥¬.�ë à áá¬®âà¥«¨ ¢®¯à®á ® á ¬®á®¯àï¦¥­­®áâ¨£ ¬¨«ìâ®­¨ ­  ¢ ¯à®áâà ­áâ¢¥ �¢ àæè¨«ì¤ , ª®â®-

à®¥  áá®æ¨¨àã¥âáï á áãé¥áâ¢®¢ ­¨¥¬ ç¥à­®© ¤ëàë.� à ¡®â¥ [1] ¡ë«® ¯®ª § ­®, çâ® ®¯¥à â®à ¤¢¨¦¥­¨ïíà¬¨â®¢. � ­ áâ®ïé¥© áâ âì¥ ãáâ ­®¢«¥­  á¢ï§ì ¬¥¦-¤ã ®¯¥à â®à®¬ ¤¢¨¦¥­¨ï ¨ £ ¬¨«ìâ®­¨ ­®¬, ª®â®à ï¨á¯®«ì§®¢ ­  ¤«ï ¯®áâà®¥­¨ï íà¬¨â®¢®£® £ ¬¨«ìâ®-­¨ ­  ¢® ¢á¥¬ ¯à®áâà ­áâ¢¥. �â® ¯à¨¢®¤¨â ª â®¬ã,çâ® ®á®¡ ï â®çª  x= 1 ­ ç¨­ ¥â <¡®«ìè¥ ¯®å®¤¨âì>­  à¥£ã«ïà­ãî â®çªã, ª ª®© ®­  ï¢«ï¥âáï ¢ ¤àã£¨åª®®à¤¨­ â å. �â¬¥â¨¬, çâ® á¯¥ªâà £ ¬¨«ìâ®­¨ ­ ¬®¦¥â ¡ëâì ­¥ ®£à ­¨ç¥­­ë¬ á­¨§ã, çâ®, ¢®§¬®¦­®,ï¢«ï¥âáï «¨èì ª¢ ­â®¢ë¬ ¢ëà ¦¥­¨¥¬ áãé¥áâ¢®-¢ ­¨ï â ª®£® ¬®é­®£® ¯à¨âï£ â¥«ì­®£® æ¥­âà , ª ªç¥à­ ï ¤ëà .�¢â®àë ¨áªà¥­­¥ ¡« £®¤ à­ë �. �. � ¤ëè¥¢áª®¬ã¨ �.�. �àãáâ «¥¢ã §  ¯®áâ®ï­­ë© ¨­â¥à¥á ª à ¡®â¥¨ æ¥­­ë¥ § ¬¥ç ­¨ï.�¨â¥à âãà 1. �ä ­â¨â¨á �., � «ïè¨­ �.�. // �¥áâ­. �®áª. ã­-â . �¨§.�áâà®­. 2003. ò1. C. (Moscow University Phys. Bull. 2003.No. 1).2. � ©¬ àª �.�. �¨­¥©­ë¥ �¨ää¥à¥­æ¨ «ì­ë¥ �¯¥à â®àë.�., 1969.3. �¨âç¬ àè �.�. � §«®¦¥­¨¥ ¯® á®¡áâ¢¥­­ë¬ äã­ªæ¨ï¬, á¢ï-§ ­­ë¬ á ¤¨ää¥à¥­æ¨ «ì­ë¬¨ ãà ¢­¥­¨ï¬¨ II ¯®àï¤ª . I.�., 1969. �®áâã¯¨«  ¢ p¥¤ ªæ¨î17.06.02��� 519.2:534 � ������ ������������ ����������� ��������������������-��������� �������.�. � § àï­, �.�. �¢ ­¨æª ï, �.�. �ëâì¥¢, �.�. � å®¢áª ï�)(ª ä¥¤à  ª®¬¯ìîâ¥à­ëå ¬¥â®¤®¢ ä¨§¨ª¨)E-mail: pytyev@phys.msu.su� ¡®â  ¯®á¢ïé¥­  á®§¤ ­¨î ­®¢®£® ª®¬¯«¥ªá­®£® ¬¥â®¤  ª®¬¯ìîâ¥à­®© ®æ¥­ª¨ á®áâ®ï­¨ï¡®«ì­ëå á äã­ªæ¨®­ «ì­ë¬¨ ­ àãè¥­¨ï¬¨ ¢ á¨áâ¥¬¥ ¯¨é¥¢ à¥­¨ï, ¢ª«îç îé¥£® ¯à¥¤¢ à¨-â¥«ì­ãî ¯®áâ ­®¢ªã ¤¨ £­®§ , ãç¨âë¢ îéãî ¨§¬¥­¥­¨ï ¯á¨å®í¬®æ¨®­ «ì­®© áä¥àë. � áâ âì¥¯à¨¢¥¤¥­ë à¥§ã«ìâ âë ¯à ªâ¨ç¥áª¨å ¯à¨¬¥­¥­¨© à §à ¡®â ­­®£® ¬¥â®¤ .� ¯®á«¥¤­¥¥ ¢à¥¬ï ¢á¥ ¡®«ìè¥ ¢­¨¬ ­¨ï ã¤¥«ï-¥âáï § ¡®«¥¢ ­¨ï¬, ¢ £¥­¥§¥ ª®â®àëå ¢¥¤ãé¥¥ ¬¥á-â® § ­¨¬ îâ í¬®æ¨®­ «ì­®-áâà¥áá®¢ë¥ ¬®¬¥­âë [1].� ª ­ ¯à¨¬¥à, áà¥¤¨ áâà ¤ îé¨å § ¡®«¥¢ ­¨ï¬¨ ¦¥-«ã¤®ç­®-ª¨è¥ç­®£® âà ªâ  (���) ¤®¢®«ì­® ¢ëá®ª¯à®æ¥­â ¡®«ì­ëå á äã­ªæ¨®­ «ì­ë¬¨ à ááâà®©áâ¢ -¬¨, ®¡ãá«®¢«¥­­ë¬¨ ­ àãè¥­¨ï¬¨ ¬®â®à¨ª¨ ¨ â®­ã-á  â®«áâ®© ª¨èª¨, ¯à¨ç¥¬ ¯ãáª®¢ë¬¨ ¬¥å ­¨§¬ ¬¨
íâ¨å à ááâà®©áâ¢ ï¢«ïîâáï áâà¥áá®¢ë¥ ¢®§¤¥©áâ¢¨ï¨«¨ ¤«¨â¥«ì­®¥ ¯á¨å®í¬®æ¨®­ «ì­®¥ ­ ¯àï¦¥­¨¥.�à¨ ¨§ãç¥­¨¨ ¯à®¡«¥¬ë ®¡ê¥ªâ¨¢¨§ æ¨¨ ¤ ­­ëå® ¯á¨å®á®¬ â¨ç¥áª®¬ áâ âãá¥ ¡®«ì­ëå á § ¡®«¥¢ -­¨ï¬¨ á¥à¤¥ç­®-á®áã¤¨áâ®© á¨áâ¥¬ë ¨ ��� ®â¥-ç¥áâ¢¥­­ë¬¨ ¨ § àã¡¥¦­ë¬¨ á¯¥æ¨ «¨áâ ¬¨ è¨à®ª®¨á¯®«ì§ãîâáï á¯¥æ¨ «ì­ë¥ ®¯à®á­¨ª¨ ¨ ¯á¨å®«®£¨-ç¥áª¨¥ â¥áâë [1, 2].�) �� ��� ¯¨â ­¨ï ����.


