
�¥áâ¨ª �®áª®¢áª®£® ã¨¢¥àá¨â¥â . �¥à¨ï 3. �¨§¨ª . �áâà®®¬¨ï. 2004. ò3 43�������������� 537.52 ������������� ��������� ������� �������������� ��������� �������.�. �¥à«¨, �.�. �¢¨¨, �.�. �¨å¥¥¢, �.�. �¬ à®¢, �. �. �¢¨à¨¤ª¨ (ª ä¥¤à  ä¨§¨ç¥áª®© í«¥ªâà®¨ª¨)E-mail: dvinin@ph-elec.phys.msu.su� £¨¤à®¤¨ ¬¨ç¥áª®¬ ¯à¨¡«¨¦¥¨¨ á ãç¥â®¬ ¯à®æ¥áá®¢ ¨®¨§ æ¨¨ à áá¬®âà¥  § ¤ ç  ®à á¯à¥¤¥«¥¨¨ ¯«®â®áâ¨ ¯« §¬ë ¢ ¤¢ã¬¥à® ¥®¤®à®¤®¬ ¯®«®¦¨â¥«ì®¬ áâ®«¡¥ £ §®¢®£®à §àï¤ . � ©¤¥ë â®çë¥ áâ æ¨® àë¥ à¥è¥¨ï ¤«ï à §àï¤  ¢ ¯àï¬®ã£®«ì®© ¨ æ¨«¨¤à¨ç¥-áª®© à §àï¤ëå ª ¬¥à å ¢ ¤¢ã¬¥à®¬ ¯®â¥æ¨ «ì®¬ ¯à¨¡«¨¦¥¨¨ ¯à¨ ãç¥â¥ ¨¥àæ¨¨ ¨®®¢.�®ª § ®, çâ® ¤«ï ¯®â¥æ¨ «ìëå â¥ç¥¨© ®à¬ «ì ï ª £à ¨æ¥ á®áâ ¢«ïîé ï áª®à®áâ¨¯« §¬ë à ¢  ¨®®-§¢ãª®¢®© áª®à®áâ¨. �®«ãç¥ë¥ à¥§ã«ìâ âë ¬®£ãâ ¡ëâì ¨á¯®«ì§®¢ ë ¯à¨  «¨§¥ ¯à®æ¥áá®¢ ¢ ¯« §¬®å¨¬¨ç¥áª¨å à¥ ªâ®à å ¨§ª®£® ¤ ¢«¥¨ï.� ¯®á«¥¤¥¥ ¢à¥¬ï ª ª ¢ ª®á¬¨ç¥áª®© â¥å¨ª¥, â ª¨ ¢ â¥å®«®£¨¨ ¬¨ªà®í«¥ªâà®¨ª¨ ¨á¯®«ì§ãîâáï ¨á-â®ç¨ª¨ ¯« §¬ë, à ¡®â îé¨¥ ¯à¨ ¨§ª®¬ ¤ ¢«¥¨¨¯« §¬®®¡à §ãîé¥£® £ § . �à¨ íâ®¬ ¤«¨  á¢®¡®¤®-£® ¯à®¡¥£  ¨®®¢ ¬®¦¥â ¡ëâì ¡«¨§ª  ª å à ªâ¥à®¬ãà §¬¥àã á¨áâ¥¬ë. �ãé¥áâ¢ãîé¨¥ ¬®¤¥«¨ ¯®«®¦¨-â¥«ì®£® áâ®«¡  £ §®¢®£® à §àï¤ , ª ª ª¨¥â¨ç¥áª¨¥[1{5], â ª ¨ £¨¤à®¤¨ ¬¨ç¥áª¨¥ [2, 6, 7] ¯à¥¤¯®« £ -îâ, çâ® ¯« §¬  ¥®¤®à®¤  â®«ìª® ¢ ®¤®¬  ¯à ¢-«¥¨¨. � â® ¦¥ ¢à¥¬ï ¢ â¥å®«®£¨ç¥áª¨å ¨áâ®ç¨ª å¯« §¬ë, ¢ ª®â®àëå ¯à¨æ¨¯¨ «ì® ¢ ¦  ®¤®à®¤-®áâì ¨®®£® ¯®â®ª    áâ¥ªã ¤«ï ®¡¥á¯¥ç¥¨ïà ¢®© áª®à®áâ¨ å¨¬¨ç¥áª®© ®¡à ¡®âª¨, ¯®¯¥à¥çë©¨ ¯à®¤®«ìë© à §¬¥àë ¯« §¬ë ®ª §ë¢ îâáï ®¤®£®¯®àï¤ª .�®áâ ®¢ª  § ¤ ç¨�  áâ®ïé¥© à ¡®â¥ ¬ë ¯®«ãç¨¬ àï¤ ¢®§¬®¦ëåà á¯à¥¤¥«¥¨© ¯«®â®áâ¨ ¯« §¬ë ¢ ¯à®áâà áâ¢¥¢ £¨¤à®¤¨ ¬¨ç¥áª®¬ ¯à¨¡«¨¦¥¨¨ ¤«ï ¯« §¬ë ¢æ¨«¨¤à¨ç¥áª®© à §àï¤®© ª ¬¥à¥. �ãáâì ¯« §¬ ®£à ¨ç¥  ¯®¢¥àå®áâìî S . �ã¤¥¬ ¨áå®¤¨âì ¨§á¨áâ¥¬ë ãà ¢¥¨© ®¤®¦¨¤ª®áâ®© £¨¤à®¤¨ ¬¨-ª¨, ãç¨âë¢ îé¥© à®¦¤¥¨¥ í«¥ªâà®-¨®ëå ¯ à¢ à §àï¤¥ ¢ à¥§ã«ìâ â¥ ¨®¨§ãîé¨å áâ®«ª®¢¥¨©í«¥ªâà®®¢ á  â®¬ ¬¨@n@t +div(nV) = n�i; (1)@V@t + (Vr)V =�V 2S rnn � �inV: (2)�¤¥áì ¨ ¨¦¥ n | ¯«®â®áâì § àï¦¥ëå ç á-â¨æ (¯®«®¦¨â¥«ìë© áâ®«¡ ¯à¥¤¯®« £ ¥âáï ª¢ §¨-¥©âà «ìë¬), V = (u; v; w) | £¨¤à®¤¨ ¬¨ç¥áª ïáª®à®áâì â¥ç¥¨ï ¯« §¬ë, VS = pTe=M | áª®-à®áâì ¨®®£® §¢ãª , Te | â¥¬¯¥à âãà  í«¥ªâà®®¢¢ í¥à£¥â¨ç¥áª¨å ¥¤¨¨æ å, ª®â®à ï ¯à¥¤¯®« £ ¥â-áï ¯®áâ®ï®©, M | ¬ áá  ¨® , �i | ç áâ®â 

¨®¨§ æ¨¨ ¢ ¯« §¬¥, �in | ç áâ®â  áâ®«ª®¢¥¨©¨®-¥©âà «, t | ¢à¥¬ï, R= (x; y; z) | ª®®à¤¨ âëâ®çª¨ ¯à®áâà áâ¢ .�à ¢¥¨ï (1) ¨ (2) ¤®«¦ë ¡ëâì ¤®¯®«¥ë£à ¨çë¬¨ ãá«®¢¨ï¬¨. � ®¤®¬¥à®© § ¤ ç¥ ¢ ª¢ -§¨¥©âà «ì®¬ ¯à¨¡«¨¦¥¨¨, ª®£¤  à ¤¨ãá �¥¡ ï¬®£® ¬¥ìè¥ å à ªâ¥àëå à §¬¥à®¢ á¨áâ¥¬ë,    áâ¥ª¥ ¯à®¨áå®¤¨â à¥ª®¬¡¨ æ¨ï ¯« §¬ë, ¢ ª ç¥áâ¢¥£à ¨ç®£® ãá«®¢¨ï ¨á¯®«ì§ãîâ ªà¨â¥à¨© �®¬  [8],£« áïé¨©, çâ® áª®à®áâì â¥ç¥¨ï ¯« §¬ë   áâ¥ªãà ¢  ¨®®-§¢ãª®¢®©. �à¨ íâ®¬   £à ¨æ¥ ¢ë¯®«-ï¥âáï ãá«®¢¨¥ @x@u = 0;®§ ç îé¥¥  àãè¥¨¥ ãá«®¢¨© ¢§ ¨¬®-®¤®§ ç-®£® á®®â¢¥âáâ¢¨ï ª®®à¤¨ â ¨ áª®à®áâ¥©. �¨§¨ç¥-áª¨ ¢ íâ®© â®çª¥ å à ªâ¥àë© à §¬¥à ¥®¤®à®¤-®áâ¨ ¯« §¬ë áâ ®¢¨âáï à ¢ë¬ à ¤¨ãáã �¥¡ ï ¨¯à®¨áå®¤¨â ä®à¬¨à®¢ ¨¥ á«®ï ¯à®áâà áâ¢¥®£®§ àï¤  [1, 8] (íâ®â ¯à®æ¥áá ¥ ¬®¦¥â ¡ëâì à áá¬®âà¥¢ ª¢ §¨¥©âà «ì®¬ ¯à¨¡«¨¦¥¨¨). � ¤¢ã¬¥à®©§ ¤ ç¥ áª®à®áâì â¥ç¥¨ï ¯« §¬ë ¬®¦¥â ¡ëâì  ¯à ¢-«¥  ¯®¤ ã£«®¬ ª £à ¨æ¥. �®¦® ®¦¨¤ âì, çâ® ¢¡®«ìè¨áâ¢¥ § ¤ ç ãá«®¢¨ï ®¡à §®¢ ¨ï á«®ï   «®-£¨çë ãá«®¢¨ï¬ ä®à¬¨à®¢ ¨ï ª®á®£® áª çª  ã¯«®â-¥¨ï ¯à¨ ¬ «ëå ç¨á« å � å  ¢ £¨¤à®¤¨ ¬¨ª¥, â. ¥.®à¬ «ì ï ª £à ¨æ¥ ª®¬¯®¥â  áª®à®áâ¨ ¨®®¢¤®«¦  ¡ëâì à ¢  «®ª «ì®© áª®à®áâ¨ §¢ãª  [9{11].�  áâ®ïé¥© à ¡®â¥ ¡ã¤¥â ¯®ª § ®, çâ® ¤«ï ¯«®áª®©¨ æ¨«¨¤à¨ç¥áª®© § ¤ ç íâ® ãá«®¢¨¥ â ª¦¥ íª¢¨-¢ «¥â®  àãè¥¨î ãá«®¢¨© ¢§ ¨¬®-®¤®§ ç®£®á®®â¢¥âáâ¢¨ï ª®®à¤¨ â ¨ áª®à®áâ¥©, ª®â®à®¥ ®§ -ç ¥â à ¢¥áâ¢® ã«î ïª®¡¨  �)@(x; y)@(u; v) = fxuyv � xvyug= 0; (3)�) �¤¥áì ¨ ¤ «¥¥ ab ®§ ç ¥â ç áâãî ¯à®¨§¢®¤ãî äãªæ¨¨ a¯® ¯¥à¥¬¥®© b , ª ª íâ® ¯à¨ïâ® ¢ £¨¤à®¤¨ ¬¨ª¥.



44 �¥áâ¨ª �®áª®¢áª®£® ã¨¢¥àá¨â¥â . �¥à¨ï 3. �¨§¨ª . �áâà®®¬¨ï. 2004. ò3¨ ¨á¯®«ì§®¢ ® ¯à¨ à¥è¥¨¨ § ¤ ç¨ (1){(2). �ã¤¥¬à¥è âì § ¤ çã ® â¥ç¥¨¨ ¯« §¬ë â ª, ª ª íâ® ¤¥« ¥â-áï ¢ ®¡ëç®© £¨¤à®¤¨ ¬¨ª¥ [9, 10], ®£à ¨ç¨¢è¨áì¢ ¤ ®© à ¡®â¥ ª« áá®¬ ¤¢ã¬¥àëå áâ æ¨® àëå¯®â¥æ¨ «ìëå â¥ç¥¨©. �ãé¥áâ¢®¢ ¨¥ ¯®â¥æ¨- «ìëå â¥ç¥¨© á«¥¤ã¥â ¨§ ãà ¢¥¨ï@@t rotV� rot[V� rotV] =��in rotV:�¥ç¥¨¥ ¡ã¤¥¬ áç¨â âì ¯«®áª¨¬ (�= 0) ¨«¨ ®á¥á¨¬-¬¥âà¨çë¬ (� = 1 , ¯à¨ íâ®¬ ª®®à¤¨ â  y ¨¬¥¥âá¬ëá« à ááâ®ï¨ï ®â ®á¨), á¨¬¬¥âà¨çë¬ ®â®á¨-â¥«ì®  ç «  ª®®à¤¨ â. � íâ®¬ á«ãç ¥ á¨áâ¥¬ ãà ¢¥¨© (1){(2) á¢®¤¨âáï ª ¢¨¤ãvx� uy = 0; (4)�u2 � V 2S �ux+ uv (vx+ uy) + �v2 � V 2S � vy == �y V 2S v� �iV 2S � �in �u2 + v2� : (5)�à¨¬¥ïï ª á¨áâ¥¬¥ (4), (5) ¯à¥®¡à §®¢ ¨¥ £®¤®-£à ä  [8, 9], ¯®«ãç¨¬xv � yu = 0; (6)�u2 � V 2S � yv � uv (yu + xv) + �v2 � V 2S �xu ==��y V 2S v� �in �u2 + v2�� �iV 2S� fxuyv � xvyug :(7)� ®â«¨ç¨¥ ®â ®¡ëçëå £¨¤à®¤¨ ¬¨ç¥áª¨å ¤¢¨-¦¥¨© ¯« §¬ë, ¥ á®¤¥à¦ é¨å ¨®¨§ æ¨¨, ãà ¢¥-¨¥ (7) ®ª §ë¢ ¥âáï ¥«¨¥©ë¬ ª ª ¤«ï ¯«®áª¨å,â ª ¨ ¤«ï ®á¥á¨¬¬¥âà¨çëå â¥ç¥¨©. � «ì¥©è¥¥ã¯à®é¥¨¥ á¨áâ¥¬ë ãà ¢¥¨© (6), (7) á¢ï§ ® á¢¢¥¤¥¨¥¬ ¯®â¥æ¨ «  �¥¦ ¤à  � , ª®â®àë© ¬ë®¯à¥¤¥«¨¬ â ª¨¬ ®¡à §®¬, çâ®¡ë ¨â®£®¢®¥ ãà ¢¥¨¥¡ë«® ¡¥§à §¬¥àë¬, ¢¢®¤ï ®¢ë¥ ¯¥à¥¬¥ë¥U = uVS ; V = vVS ;x= VS�i X = VS�i �U (U; V ); y = VS�i Y = VS�i �V (U; V );£¤¥ U; V | ¡¥§à §¬¥àë¥ áª®à®áâ¨, ®à¬¨à®¢ ë¥  ¨®®-§¢ãª®¢ãî, X;Y | ¡¥§à §¬¥àë¥ ª®®à¤¨ -âë, � = �in=�i . �à ¢¥¨¥ (7) ¯à¨¨¬ ¥â ¢¨¤�1�U2��V V +2UV �UV + �1� V 2��UU ==�1 + � �U2 + V 2�� ��V V���UU�V V ��2UV 	(8)�®«®¦¥¨¥ £à ¨æë ®¯à¥¤¥«ï¥âáï ãà ¢¥¨¥¬��UU�V V ��2UV 	= 0:�«®â®áâì § àï¦¥ëå ç áâ¨æ ¬®¦¥â ¡ëâì ¯®«ãç¥-  ¨§ ¨â¥£à « , ®¡®¡é îé¥£® ¨â¥£à « �¥àã««¨(n0 | ¯«®â®áâì ¯« §¬ë ¢  ç «¥ ª®®à¤¨ â, £¤¥U = V = 0 , �= 0)n= n0 exp��U2 + V 22 � � (U�U + V �V ��)� :

�¤®¬¥à® ¥®¤®à®¤ë¥ à¥è¥¨ï�«ï ®¤®¬¥à® ¥®¤®à®¤®© ¯« §¬ë ¢ á«ãç ¥(@=@x � 0 , u � 0) ãà ¢¥¨¥ (5) § ç¨â¥«ì® ã¯à®-é ¥âáï: �1 + �V 2 � �Y V �YV = �1� V 2� (9)¨ ®¯¨áë¢ ¥â å®à®è® ¨§¢¥áâ®¥ â¥ç¥¨¥ [7], ª®â®à®¥¢ á«ãç ¥ �= 0 ¨â¥£à¨àã¥âáï ¢ í«¥¬¥â àëå äãª-æ¨ïå (à¨á. 1,  ):Y (V; �) = YP (V; �) = 1p� �1 + 1�� arctg �p�V �� V� ;(10)�P (V; �) =�1 + 1����� Vp� arctg �p�V �� 12� ln �1 + �V 2��� V 22� :�®¯®«®£¨ç¥áª¨ ¢ «î¡®© £¥®¬¥âà¨¨ (¯«®áª®©� = 0 , æ¨«¨¤à¨ç¥áª®© � = 1 , áä¥à¨ç¥áª®© � = 2)¢ ®¤®¬¥à®© § ¤ ç¥ § ¢¨á¨¬®áâì Y (V ) íª¢¨¢ «¥â-  ªã¡¨ç¥áª®© ¯ à ¡®«¥. � ª¨¬ ®¡à §®¬, ¯à¨ ¯®áâà®-¥¨¨ ¥«¨¥©ëå à¥è¥¨© (¢ â®¬ ç¨á«¥ ¤«ï ¬®£®-¬¥àëå à á¯à¥¤¥«¥¨©), ¬®¦¥â ®ª § âìáï ¢¯®«¥ ¤®-áâ â®ç® ¨á¯®«ì§®¢ ¨ï ¯®«¨®¬  âà¥âì¥© áâ¥¯¥¨.�¨§¨ç¥áª¨© á¬ëá« ¨¬¥¥â æ¥âà «ì ï ç áâì (¢¡«¨§¨â®çª¨ Y = 0) à á¯à¥¤¥«¥¨ï ¬¥¦¤ã ¤¢ã¬ï íªáâà¥-
���������	
�������������¨á. 1. � ¢¨á¨¬®áâì ª®®à¤¨ âë ¢ à §àï¤¥ ®â áª®à®áâ¨¨®®¢ ¤«ï ¯«®áª®£® ( ) ¨ æ¨«¨¤à¨ç¥áª®£® (¡) ¯®«®¦¨â¥«ì-®£® áâ®«¡ , æ¨äà  ã ªà¨¢®© | ¯ à ¬¥âà �



�¥áâ¨ª �®áª®¢áª®£® ã¨¢¥àá¨â¥â . �¥à¨ï 3. �¨§¨ª . �áâà®®¬¨ï. 2004. ò3 45¬ã¬ ¬¨, £¤¥ YV > 0 , â. ¥. ¯®«®¦¥¨¥ £à ¨æë (Ly ),  ª®â®à®© ¯à®¨áå®¤¨â à¥ª®¬¡¨ æ¨ï, ®¯à¥¤¥«ï¥âáïãá«®¢¨¥¬ YV = 0 (¨«¨ VY =1). �§ à¥è¥¨ï (10)á«¥¤ã¥â v(Ly) = VS , Ly = 1p� n1 + 1�o arctg �p��� 1� .�¥à¢®¥ ¢ëà ¦¥¨¥ ¯à¥¤áâ ¢«ï¥â á®¡®© ªà¨â¥à¨© �®-¬ ,   ¢â®à®¥ ®¯à¥¤¥«ï¥â § ç¥¨¥ ç áâ®âë ¨®¨§ æ¨¨¢ à §àï¤¥ ¯à¨ § ¤ ®¬ ¯®«®¦¥¨¨ £à ¨æë. �¥è¥-¨¥ ãà ¢¥¨ï (9) ¤«ï æ¨«¨¤à¨ç¥áª®© £¥®¬¥âà¨¨¬®¦¥â ¡ëâì ¯®«ãç¥® ç¨á«¥ë¬ ¨â¥£à¨à®¢ ¨¥¬ ¨¯à¨¢¥¤¥®   à¨á. 1, ¡.�¥è¥¨ï ¤«ï ¯«®áª®© ¨ æ¨«¨¤à¨ç¥áª®©à §àï¤ëå ª ¬¥à�¨¦¥ ¡ã¤¥â ¯®ª § ®, çâ® à á¯à¥¤¥«¥¨¥ ¯«®â®-áâ¨ § àï¦¥ëå ç áâ¨æ ¢ ¯®«®¦¨â¥«ì®¬ áâ®«¡¥ à §-àï¤  ¢ëà ¦ ¥âáï ç¥à¥§ ®¤®¬¥àë¥ à¥è¥¨ï. �ã¤¥¬¨áª âì à¥è¥¨¥ (8) ¢ ¢¨¤¥�= F (U) +G (V ) : (11)�®¤áâ ®¢ª  ¢ ãà ¢¥¨¥ ¯à¨¢®¤¨â ª á®®â®è¥¨ï¬GV V(1� V 2) + FUU(1�U2) ==�1 + � �U2 + V 2�� �GV V� FUU(1�U2) GV V(1� V 2) :(12)�®âà¥¡ã¥¬, çâ®¡ë ¢ë¯®«ï«®áì ãá«®¢¨¥FUU = �2 �1�U2�(1 +�2�U2) ;®âªã¤  á«¥¤ã¥â (ª®áâ âã ¨â¥£à¨à®¢ ¨ï, â ª ª ª®  ®â¢¥âáâ¢¥  â®«ìª® §  á¤¢¨£ ¯® ª®®à¤¨ â¥,¯®«®¦¨¬ à ¢®© ã«î)F =�PU �U;�2��=�1 + 1�2������Vp� arctg ��p�V �� 12� ln �1 +�2�V 2��� V 22� :�à ¢¥¨¥ (12) ¯à¨ íâ®¬ ¯à¨¢®¤¨âáï ª ¢¨¤ã��2 � 1�2 + �V 2 � �GV V �GV V = �1� V 2� :� ¬¥  ¯¥à¥¬¥®© Y = GV ¯à¨¢®¤¨â ª ãà ¢¥-¨î (9), à áá¬®âà¥®¬ã à ¥¥ á â®ç®áâìî ¤®®¡®§ ç¥¨ï ª®íää¨æ¨¥â®¢YV ��2 � 1�2 + �V 2 � �Y V�= �1� V 2� :�¥è¥¨¥ íâ®£® ãà ¢¥¨ï ®ç¥ì ¯à®áâ® ¢ëà ¦ ¥âáïç¥à¥§ ¨§¢¥áâ®¥ à¥è¥¨¥ ãà ¢¥¨ï (9) ¤«ï � = 1 ,ª®â®à®¥ ¬ë ®¡®§ ç¨¬ �� (V; �) :G(V ) = �2�2 � 1���V; �2��2 � 1� :� ª¨¬ ®¡à §®¬, ¬ë ¯®áâà®¨«¨ à á¯à¥¤¥«¥¨¥ ¯«®â-®áâ¨ ¯« §¬ë ¢ ¤¢ã¬¥à®© £¥®¬¥âà¨¨ ¤«ï ¯àï¬®-

ã£®«ì®© ¨ æ¨«¨¤à¨ç¥áª®© à §àï¤ëå ª ¬¥à, çâ®¢ ¦® ¤«ï á®¢à¥¬¥ëå â¥å®«®£¨ç¥áª¨å ãáâ ®¢®ª.�à®¬¥ â®£®, ¨§ à¥è¥¨ï á«¥¤ã¥â, çâ®   ¯«®áª®© ªà¨-â¨ç¥áª®© ¯®¢¥àå®áâ¨ ªà¨â¥à¨© �®¬  ¢ë¯®«ï¥âáï¤«ï ª®¬¯®¥âë áª®à®áâ¨, ®à¬ «ì®© ª £à ¨æ¥.� áá¬®âà¨¬ â¥¯¥àì à §àï¤ ¢ æ¨«¨¤à¨ç¥áª®© ª -¬¥à¥ ¤¨ ¬¥âà®¬ 2R0 , ¨ ¢ëá®â®© 2L0 á¬. �«ï â®£®çâ®¡ë  ©â¨ à á¯à¥¤¥«¥¨¥ ¯«®â®áâ¨ § àï¦¥ëåç áâ¨æ ¢ íâ®© ª ¬¥à¥ à ááç¨â ¥¬ ¯®«®¦¥¨¥ £à ¨æëá ¯®¬®éìî ¯®«ãç¥ëå ¢ëè¥ á®®â®è¥¨©L0 = VS�i �2�PU �1; �2�in�i � ;R0 = VS�i �2�2 � 1��V �1; �2�in(�2 � 1) �i� : (13)�¨áâ¥¬  (13) ¯®§¢®«ï¥â ®¯à¥¤¥«¨âì § ç¥¨ï ª®íä-ä¨æ¨¥â  � ¨ ç áâ®âë ¨®¨§ æ¨¨ �i ¢ à §àï¤¥, â ª¦¥ ª ª ¨ ¢ áâ ¤ àâ®© â¥®à¨¨ �®ââª¨. �®¦®¯®ª § âì â ª¦¥, çâ® à¥è¥¨¥ âà¥å¬¥à®£®   «®£ ãà ¢¥¨ï (8) ¯à¨ �= 0 ¨ �= F (U)+G(V )+H(W )FUU1�U2 GV V1� V 2 + GV V1� V 2 HWW1�W 2 + HWW1�W 2 FUU1�U2 == �1 + � �U2 + V 2 +W 2�	 FUU1�U2 GV V1� V 2 HWW1�W 2¯®§¢®«ï¥â à ááç¨â âì à á¯à¥¤¥«¥¨¥ ¨®®£® â®ª  ¢¯àï¬®ã£®«ì®© à §àï¤®© ª ¬¥à¥ á à §¬¥à ¬¨ LX ;LY ; LZ ¯® ä®à¬ã« ¬x= @�(u; v; w)@u ; y = @�(u; v; w)@v ; z = @�(u; v; w)@w ;£¤¥�(u; v; w) = VS�i ��2�P � uVS ; �2 �in�i �++ �2�P � vVS ; �2 �in�i �+ 2�P � wVS ; 2 �in�i �� ;  § ç¥¨ï ¥¨§¢¥áâëå ª®íää¨æ¨¥â®¢ �2 , �2 , 2 ,¨ ç áâ®â  ¨®¨§ æ¨¨ �i à ááç¨âë¢ îâáï ¨§ ãà ¢¥-¨©LX = VS�i �2�PU �1; �2�in�i � ;LY = VS�i �2�PU �1; �2�in�i � ;LZ = VS�i 2�PU �1; 2�in�i � ; 1�2 + 1�2 + 12 = 1:� ¨¥ ç áâ®âë ¨®¨§ æ¨¨ ¤ ¥â ¢®§¬®¦®áâì à á-áç¨â âì â¥¬¯¥à âãàã í«¥ªâà®®¢,  ¯àï¦¥®áâìí«¥ªâà¨ç¥áª®£® ¯®«ï ¨ ¤àã£¨¥ ¯ à ¬¥âàë à §àï¤ ¯® ¨§¢¥áâë¬ § ¢¨á¨¬®áâï¬ [2]. � ááç¨â ë¥ à á-¯à¥¤¥«¥¨ï ¯«®â®áâ¨ í«¥ªâà®®¢ ¢ æ¨«¨¤à¨ç¥áª®©à §àï¤®© ª ¬¥à¥ ¤«ï ¥ª®â®àëå § ç¥¨© � ¯à¨¢¥-¤¥ë   à¨á. 2.
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������������������	
����������������¨á. 2. � á¯à¥¤¥«¥¨¥ ¯«®â®áâ¨ í«¥ªâà®®¢ ¢ à §àï¤¥¢ æ¨«¨¤à¨ç¥áª®© ( ) ¨ ¯«®áª®© (¡) ª ¬¥à¥. �à¨¢ë¥,¨§®¡à ¦ îé¨¥ ¯®¢¥àå®áâì, ¯à¥¤áâ ¢«ïîâ á®¡®© «¨¨¨¯®áâ®ï®© áª®à®áâ¨ ¨ ¯®áâ®ï®£®  ¯à ¢«¥¨ï áª®à®áâ¨.( ) � = 0:3 , (¡) � = 1:0
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