
ISSN 1561 -9087 �à¨ª« ¤­  £÷¤à®¬¥å ­÷ª . 2003. �®¬ 5 (77), N 1. �. 71 { 80��� 537.84 ������ �������������� �������� ��������� ������������������������ ���������������������. �. ���������, �. �.����������� �­áâ¨âãâ £¨¤à®¬¥å ­¨ª¨ ��� �ªà ¨­ë, �¨¥¢�� � æ¨®­ «ì­ë© ã­¨¢¥àá¨â¥â ¨¬. �. �. �¥¢ç¥­ª®, �¨¥¢�®«ãç¥­® 25.01.2002�áãé¥áâ¢«¥­  ­ «®£ ¯à¥®¡à §®¢ ­¨ï �à®¬¥ª¨ ¢ ¤¢ãå¯ à ¬¥âà¨ç¥áª®© áâ æ¨®­ à­®© § ¤ ç¥ ¬ £­¨â­®© £¨¤à®¤¨-­ ¬¨ª¨ ¢à é îé¥©áï ­¥®¤­®à®¤­®© ¦¨¤ª®áâ¨. �®«ãç¥­ë ¨­â¥£à «ë á¨¬¬¥âà¨¨ ¨ á ¨å ¯®¬®éìî § ¤ ç  á¢¥¤¥­  ª®¤­®¬ã ­¥«¨­¥©­®¬ã ãà ¢­¥­¨î ¢ ç áâ­ëå ¯à®¨§¢®¤­ëå ¢â®à®£® ¯®àï¤ª , á«ã¦ é¥¬ã ¤«ï ®¯à¥¤¥«¥­¨ï äã­ªæ¨¨ â®ª  . �¢¥¤¥­  ¬®¤¨ä¨æ¨à®¢ ­­ ï äã­ªæ¨ï â®ª  F = F ( ). � à¥§ã«ìâ â¥ § ¤ ç  á¢¥¤¥­  ª ª¢ §¨«¨­¥©­®¬ã ãà ¢­¥­¨î¢ ç áâ­ëå ¯à®¨§¢®¤­ëå ¢â®à®£® ¯®àï¤ª . �â® ãà ¢­¥­¨¥ ¢ª«îç ¥â ¢ á¥¡ï ¯à®¨§¢®«ì­® § ¤ ­­ë¥ äã­ªæ¨¨ á¢®¥£® à£ã¬¥­â : ¯«®â­®áâì �(F ),  ­ «®£ äã­ªæ¨¨ �¥à­ã««¨ wem(F ), âà¥âìî ª®¬¯®­¥­âã ®¡®¡é¥­­®£® ¨¬¯ã«ìá  ¥¤¨­¨æë¬ ááë ¦¨¤ª®áâ¨ q(F ), ¬ £­¨â­ë© A(F ) ¨ í«¥ªâà¨ç¥áª¨© �e(F ) ¯®â¥­æ¨ «. �à®¨§¢®« ¢ ¢ë¡®à¥ § ¢¨á¨¬®áâ¥© �(F ),wem(F ), q(F ), A(F ) ¨ �e(F ) ¬®¦¥â ¡ëâì ¨á¯®«ì§®¢ ­ ¤«ï  ¯¯à®ªá¨¬ æ¨¨ à¥ «ì­ëå ¯ à ¬¥âà®¢ áà¥¤ë. �à¨ ®¯à¥-¤¥«¥­­®¬ § ¤ ­¨¨ íâ¨å § ¢¨á¨¬®áâ¥© ãà ¢­¥­¨¥ ¤«ï ¬®¤¨ä¨æ¨à®¢ ­­®© äã­ªæ¨¨ â®ª  áâ ­®¢¨âáï «¨­¥©­ë¬, çâ®¯à¥¤®áâ ¢«ï¥â áãé¥áâ¢¥­­ë¥ ¯à¥¨¬ãé¥áâ¢  ¢ à¥è¥­¨¨ ªà ¥¢ëå § ¤ ç. � áá¬®âà¥­ë ¢®«­ë ª®­¥ç­®©  ¬¯«¨âã¤ë ¢§ ¬ £­¨ç¥­­®¬ ¢à é îé¥¬áï æ¨«¨­¤à¨ç¥áª®¬ á«®¥ ®¤­®à®¤­®© ¦¨¤ª®áâ¨.�¤÷©á­¥­  ­ «®£ ¯¥à¥â¢®à¥­­ï �à®¬¥ª÷ ¢ ¤¢®¯ à ¬¥âà÷ç­÷© áâ æ÷®­ à­÷© § ¤ ç÷ ¬ £­÷â­®ù £÷¤à®¤¨­ ¬÷ª¨ ­¥®¤­®à÷¤­®ùà÷¤¨­¨, é® ®¡¥àâ õâìáï. �âà¨¬ ­÷ ÷­â¥£à «¨ á¨¬¥âà÷ù ÷ §  ùå­ì®î ¤®¯®¬®£®î § ¤ ç  §¢¥¤¥­  ¤® ®¤­®£® ­¥«÷­÷©­®£®à÷¢­ï­­ï ¢ ç áâª®¢¨å ¯®å÷¤­¨å ¤àã£®£® ¯®àï¤ªã, é® á«ã¦¨âì ¤«ï ¢¨§­ ç¥­­ï äã­ªæ÷ù â®ªã  . �¯à®¢ ¤¦¥­  ¬®¤¨ä÷ª®-¢ ­  äã­ªæ÷ï â®ªã F = F ( ). � à¥§ã«ìâ â÷ § ¤ ç  §¢¥¤¥­  ¤® ª¢ §÷«÷­÷©­®£® à÷¢­ï­­ï ¢ ç áâª®¢¨å ¯®å÷¤­¨å ¤àã£®£®¯®àï¤ªã. �¥ à÷¢­ï­­ï ¢ª«îç õ ¢ á®¡÷ ¤®¢÷«ì­® § ¤ ­÷ äã­ªæ÷ù á¢®£®  à£ã¬¥­â : £ãáâ¨­ã �(F ),  ­ «®£ äã­ªæ÷ù �¥à-­ã«÷ wem(F ), âà¥âî ª®¬¯®­¥­âã ã§ £ «ì­¥­®£® ÷¬¯ã«ìá  ®¤¨­¨æ÷ ¬ á¨ à÷¤¨­¨ q(F ), ¬ £­÷â­¨© A(F ) ÷ ¥«¥ªâà¨ç­¨©�e(F ) ¯®â¥­æ÷ «. �®¢÷«ì­÷áâì ã ¢¨¡®à÷ § «¥¦­®áâ¥© �(F ), wem(F ), q(F ), A(F ) ÷ �e(F ) ¬®¦¥ ¡ãâ¨ ¢¨ª®à¨áâ ­  ¤«ï ¯à®ªá¨¬ æ÷ù à¥ «ì­¨å ¯ à ¬¥âà÷¢ á¥à¥¤®¢¨é . �à¨ ¯¥¢­®¬ã § ¢¤ ­­÷ æ¨å § «¥¦­®áâ¥© à÷¢­ï­­ï ¤«ï ¬®¤¨ä÷ª®¢ ­®ùäã­ªæ÷ù â®ª  áâ õ «÷­÷©­¨¬, é® ¤ õ ÷áâ®â­÷ ¯¥à¥¢ £¨ ¢ à÷è¥­­÷ ªà ¥¢¨å § ¤ ç. �®§£«ï­ãâ÷ å¢¨«÷ áª÷­ç¥­­®ù  ¬¯«÷âã¤¨¢ § ¬ £­÷ç¥­®¬ã æ¨«÷­¤à¨ç­®¬ã è à÷ ®¤­®à÷¤­®ù à÷¤¨­¨, é® ®¡¥àâ õâìáï.The analogue of Gromeka's transformation in the two - dimensional stationary problem of magnetohydrodynamics ofnonhomogeneous rotational liquid is realized. The integrals of symmetry are obtained,and using their help the problem isreduced to a single non-linear equation in partial derivatives of the second order, serving for the de�nition of the currentfunction  . Modi�ed current function F = F ( ) is introduced. As a result the problem is reduced to quasilinear equation inpartial derivatives of the second order. This equation involves arbitrary functions of its argument: density �(F ), analogueof Bernoulli function wem(F ), 3 - component of the generalized impulse of liquid unit mass q(F ), magnetic potentialA(F ) and electric potential �e(F ). Arbitrariness in choosing of dependencies �(F ), wem(F ), q(F ), A(F ) and �e(F ) canbe used for the approximation of the real parameters of continuum. At a certain assignment of these dependencies theequation for the modi�ed current function becomes linear, what shows substantial advantages in a solving of a boundaryproblems. The waves of �nite amplitude in magnetic rotational cylindrical layer of homogenous 
uid are considered.���������à¥®¡à §®¢ ­¨¥ á¨áâ¥¬ë ãà ¢­¥­¨© ¤¨­ ¬¨ª¨¨¤¥ «ì­®© ¦¨¤ª®áâ¨ ¯®áâ®ï­­®© ¯«®â­®áâ¨ ¢ áâ -æ¨®­ à­®¬ ¤¢ãå¯ à ¬¥âà¨ç¥áª®¬ á«ãç ¥ ¢ ¯à®¨§-¢®«ì­®© ®àâ®£®­ «ì­®© á¨áâ¥¬¥ ª®®à¤¨­ â ¢¯¥à-¢ë¥ ¢ë¯®«­¥­® �à®¬¥ª®© [8]. � à¥§ã«ìâ â¥ ¨áå®¤-­ ï á¨áâ¥¬  ¡ë«  á¢¥¤¥­  ª à¥è¥­¨î ®¤­®£® ª¢ §¨-«¨­¥©­®£® ãà ¢­¥­¨ï ¢ ç áâ­ëå ¯à®¨§¢®¤­ëå ¢â®-à®£® ¯®àï¤ª , á«ã¦ é¥£® ¤«ï ®¯à¥¤¥«¥­¨ï äã­ªæ¨¨â®ª . �§«®¦¥­¨¥ àï¤  ¯à¨­æ¨¯¨ «ì­ëå ¢®¯à®á®¢â¥®à¨¨ áâ æ¨®­ à­ëå á æ¨ª«¨ç¥áª®© ª®®à¤¨­ â®©¨ ¢¨­â®¢ëå â¥ç¥­¨© ¨¤¥ «ì­®© ¦¨¤ª®áâ¨ ¤ ­® � -á¨«ì¥¢ë¬ [5]. � ç áâ­®áâ¨, ãª § ­ë ª« ááë ¢¨åà¥-¢ëå â¥ç¥­¨©, ¤«ï ª®â®àëå ãà ¢­¥­¨¥ ¤«ï äã­ªæ¨¨â®ª  áâ ­®¢¨âáï «¨­¥©­ë¬. � íâ®¬ á«ãç ¥ § ¤ -
ç¨ ¤®¯ãáª îâ íää¥ªâ¨¢­®¥ à¥è¥­¨¥. � ç áâ­®-áâ¨, ãà ¢­¥­¨ï ¤«ï äã­ªæ¨¨ â®ª  «¨­¥©­® ¢ á«ã-ç ¥ ¯®â¥­æ¨ «ì­ëå â¥ç¥­¨©. � à ¡®â¥ �¨£ ¬  [53]¢ á«ãç ¥ ®á¥á¬¬¥âà¨ç­®© § ¤ ç¨ ¢¢¥¤¥­ á¯¥æ¨ «ì-­ë© ®¯¥à â®à ¢â®à®£® ¯®àï¤ª . � ¨áá«¥¤®¢ ­¨ïå�ª «¨ç  [44] ¯®áâà®¥­  ­ «®£¨ç­ë© ®¯¥à â®à ��,¯à¨£®¤­ë© ¤«ï ¯à®¨§¢®«ì­®© á¨áâ¥¬ë ª®®à¤¨­ â,ã¤®¢«¥â¢®àïîé¥© ãá«®¢¨ï¬ á¨¬¬¥âà¨¨. �¬ ¤ -­® ¥áâ¥áâ¢¥­­®¥ ®¡®¡é¥­¨¥ íâ¨å à¥§ã«ìâ â®¢ ¤«ï¬ £­¨â­®© £¨¤à®¤¨­ ¬¨ª¨ ®¤­®à®¤­®© ¦¨¤ª®áâ¨.�§ãç¥­¨¥ ¯«®áª¨å áâ æ¨®­ à­ëå ¯®â¥­æ¨ «ì­ëåâ¥ç¥­¨© ­¥á¦¨¬ ¥¬®© ¦¨¤ª®áâ¨ â¥á­® á¢ï§ ­® áà §¢¨â¨¥¬ â¥®à¨¨ äã­ªæ¨© ª®¬¯«¥ªá­®£® ¯¥à¥¬¥­-­®£®. �¯¯ à â â¥®à¨¨  ­ «¨â¨ç¥áª¨å äã­ªæ¨© ¯®-§¢®«¨« ãáâ ­®¢¨âì ä¨§¨ç¥áªãî áãé­®áâì ¬­®£¨å®á­®¢­ëå £¨¤à®¤¨­ ¬¨ç¥áª¨å § ª®­®¢ ¨ íää¥ªâ®¢,  â ª¦¥ ­ ©â¨ ¢ íää¥ªâ¨¢­®© ä®à¬¥ à¥è¥­¨¥ ¬­®-c
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ISSN 1561 -9087 �à¨ª« ¤­  £÷¤à®¬¥å ­÷ª . 2003. �®¬ 5 (77), N 1. �. 71 { 80£¨å ª®­ªà¥â­ëå § ¤ ç. �¥à¢ë¥ ¯à¨«®¦¥­¨ï â¥®-à¨¨ äã­ªæ¨© ª®¬¯«¥ªá­®£® ¯¥à¥¬¥­­®£® ¢ £¨¤à®-¤¨­ ¬¨ª¥ á¤¥« ­ë �¥«ì¬£®«ìæ¥¬ [12, 20] ¨ �¨àå£®-ä®¬ [12, 13]. � �®áá¨¨ ¬¥â®¤ë �¨àå£®ä  ¯®«ãç¨«¨à §¢¨â¨¥ ¢ à ¡®â å �®¡ë«¥¢  [12] ¨ �®â¥«ì­¨ª®¢ [12]. �«¥¤ãîé¨© ªàã¯­ë© è £ á¤¥« « �ãª®¢áª¨©[11], ª®â®àë© ¢¢¥« ¯ à ¬¥âà¨ç¥áª®¥ ª®¬¯«¥ªá­®¥¯¥à¥¬¥­­®¥. �â®â ¯®¤å®¤ ®ª § «áï ¯«®¤®â¢®à­ë¬¨ ­ è¥«« è¨à®ª®¥ ¯à¨¬¥­¥­¨¥ [2, 10, 12, 14{16, 19,21, 25, 26, 32, 39, 41, 46, 56]. �®à¬ã«ë � ¯«ë£¨­ [16, 46] ¤ îâ ¢®§¬®¦­®áâì ¢ëç¨á«¨âì á¨«ã ¨ ¬®-¬¥­â, ¤¥©áâ¢ãîé¨¥ ­  â¥«®. �¥®à¥¬  �ãª®¢áª®£®[10, 16] ¯®§¢®«ï¥â ¢ëç¨á«¨âì ¯®¤ê¥¬­ãî á¨«ã ¢á«ãç ¥ ®¤­®à®¤­®£® ­  ¡¥áª®­¥ç­®áâ¨ ¯®â®ª . �¤-­®§­ ç­®áâì à¥è¥­¨ï ¤®áâ¨£ ¥âáï ¯à¨­ïâ¨¥¬ ¯®-áâã« â  �ãª®¢áª®£®{�ãââ {� ¯«ë£¨­ . �ää¥ª-â¨¢­®¥ à¥è¥­¨¥ § ¤ ç¨ ®¡â¥ª ­¨ï á« ¡®¨§®£­ãâ®-£® ¯à®ä¨«ï ¤ ­® �¥¤®¢ë¬ [39]. �­ «¨§ à ¡®â ¬®-áª®¢áª®© èª®«ë ¢ë¯®«­¥­ �¥«¤ëè¥¬ ¨ �¥¤®¢ë¬[12]. �ï¤ ¨§ ¯¥à¥ç¨á«¥­­ëå ¢ëè¥ à¥§ã«ìâ â®¢®¡®¡é¥­ë ¢ ¨áá«¥¤®¢ ­¨ïå �ª «¨ç  [44] ¤«ï ¬ £-­¨â­®© £¨¤à®¤¨­ ¬¨ª¨ ®¤­®à®¤­®© ¦¨¤ª®áâ¨.� á¢ï§¨ á ­¥®¡å®¤¨¬®áâìî ¬ â¥¬ â¨ç¥áª®£® ¬®-¤¥«¨à®¢ ­¨ï ¢â®à¨ç­ëå â¥ç¥­¨©, è¨à®ª® à á¯à®-áâà ­¥­­ëå ¢ ¯à¨à®¤¥ ¨ â¥å­¨ª¥, ¢® ¢â®à®© ¯®-«®¢¨­¥ �� áâ®«¥â¨ï ¯®«ãç¨« áãé¥áâ¢¥­­®¥ à §¢¨-â¨¥ â ª ­ §ë¢ ¥¬ë© "¬¥â®¤ áª«¥¨¢ ­¨ï ¢¨åà¥¢ëå¨ ¯®â¥­æ¨ «ì­ëå ¯®â®ª®¢ ¢ à §«¨ç­ëå §®­ å" [17,29]. �â®â ¬¥â®¤ ¤ ¢­® ¯à¨¢«¥ª ¥â ¢­¨¬ ­¨¥ ¨áá«¥-¤®¢ â¥«¥©. �®áâ â®ç­® ¢á¯®¬­¨âì áä¥à¨ç¥áª¨©¢¨åàì �¨««  [1, 18], æ¨«¨­¤à¨ç¥áª¨¥ ¢¨åà¨ � ¬¡ {� ¯«ë£¨­  ¨ � ¯«ë£¨­  [18, 45, 51],   â ª¦¥ í««¨-¯â¨ç¥áª¨© ¢¨åàì �¨àå£®ä  [13, 18]. � ¤ «ìè¥©è¥¬¨¤¥ï ¨á¯®«ì§®¢ ­¨ï ¢¨åà¥¯®â¥­æ¨ «ì­ëå â¥ç¥­¨©ª ª ¬®¤¥«¨ ¢â®à¨ç­ëå â¥ç¥­¨© ¯®«ãç¨«  à §¢¨â¨¥¢ à ¡®â å [1, 17, 31, 33{37, 42, 43, 57]. � à ¡®â¥ [29]á ¨á¯®«ì§®¢ ­¨¥¬ ¥¤¨­®£®  ­ «¨â¨ª®{à áç¥â­®£®¬¥â®¤  ¨áá«¥¤®¢ ­ë ¨ á¨áâ¥¬ â¨§¨à®¢ ­ë ¬­®£¨¥ª« ááë ¯«®áª¨å áâ æ¨®­ à­ëå â¥ç¥­¨© ­¥¢ï§ª®©¦¨¤ª®áâ¨ ª ª ¤«ï ®£à ­¨ç¥­­ëå, â ª ¨ ¤«ï ­¥®£à -­¨ç¥­­ëå ¢¨åà¥¢ëå ®¡« áâ¥©. � æ¥«®¬ á«¥¤ã¥â ®â-¬¥â¨âì, çâ® ­ ¨¡®«ìè¨© ¯à®£à¥áá ¯à¨ ¨áá«¥¤®¢ -­¨¨ ¢¨åà¥¯®â¥­æ¨ «ì­ëå â¥ç¥­¨© ¤®áâ¨£­ãâ ¢ à¥-è¥­¨¨ áâ æ¨®­ à­ëå á æ¨ª«¨ç¥áª®© ª®®à¤¨­ â®©§ ¤ ç.�ï¤ à¥§ã«ìâ â®¢ ¢ £¨¤à®¤¨­ ¬¨ª¥ ®¤­®à®¤­®©¦¨¤ª®áâ¨, â ª ¨«¨ ¨­ ç¥ á¢ï§ ­­ëå á ¨á¯®«ì§®¢ -­¨¥¬ ¨ à §¢¨â¨¥¬ ¯à¥®¡à §®¢ ­¨ï �à®¬¥ª¨, á®¤¥à-¦¨âáï ¢ à ¡®â å [6, 7, 24, 30, 32, 47{49]. � ¯®á«¥¤-­¨¥ ¤¥áïâ¨«¥â¨ï áãé¥áâ¢¥­­®¥ à §¢¨â¨¥ ¯®«ãç¨«¨¨áá«¥¤®¢ ­¨ï ¢ ®¡« áâ¨ £¨¤à®¤¨­ ¬¨ª¨ ­¥®¤­®à®¤-­ëå ¢à é îé¨åáï áà¥¤, á¢ï§ ­­ë¥ á à §«¨ç­ë¬¨¯à¨ª« ¤­ë¬¨ ¯à®¡«¥¬ ¬¨ [3, 4, 9, 22, 23, 27, 28,

30, 32, 38, 40, 50, 52, 54, 58]. � á¢ï§¨ á íâ¨¬ § -¬¥â¨¬, çâ® à ¡®âë [30, 32, 50, 54, 58] á®¤¥à¦ âà §«¨ç­ë¥ ª ª ¢ á¬ëá«¥ ¨á¯®«ì§ã¥¬ëå á¨áâ¥¬ ª®-®à¤¨­ â, â ª ¨ ¢ á¬ëá«¥ áâ¥¯¥­¨ ®¡é­®áâ¨  ­ «®£¨¯à¥®¡à §®¢ ­¨© �à®¬¥ª¨ ¢ £¨¤à®¤¨­ ¬¨ª¥ ­¥®¤­®-à®¤­ëå ¢à é îé¨åáï ¦¨¤ª®áâ¥©. � à ¡®â¥ [55]¤ ­  ­ «®£ ¯à¥®¡à §®¢ ­¨ï �à®¬¥ª¨ ¢ ¬ £­¨â­®©£¨¤à®¤¨­ ¬¨ª¥ ­¥®¤­®à®¤­®© ¢à é îé¥©áï ¦¨¤-ª®áâ¨ ¢ ¯à¥¤¯®«®¦¥­¨¨ ª®««¨­¥ à­®áâ¨ ¢¥ªâ®à®¢áª®à®áâ¨ ¨ ­ ¯àï¦¥­­®áâ¨ ¬ £­¨â­®£® ¯®«ï. �ç áâ­®áâ¨, ¢ ¯à®¨§¢®«ì­®© ®àâ®£®­ «ì­®© á¨áâ¥-¬¥ ª®®à¤¨­ â ¢ ®¡é¥¬ á«ãç ¥ ¯®«ãç¥­® ­¥«¨­¥©­®¥ãà ¢­¥­¨¥ ¤«ï ¬®¤¨ä¨æ¨à®¢ ­­®© äã­ªæ¨¨ â®ª  ¨ãª § ­ë ãá«®¢¨ï á¢¥¤¥­¨ï íâ®£® ãà ¢­¥­¨ï ª «¨-­¥©­®¬ã ¡¥§ ¯à¥¤¯®«®¦¥­¨ï ® ¬ «®áâ¨  ¬¯«¨âã¤¢®§¬ãé¥­¨©.�¥«ì ¤ ­­®© à ¡®âë { ¢ë¯®«­¨âì  ­ «®£ ¯à¥-®¡à §®¢ ­¨ï �à®¬¥ª¨ ¢ ¬ £­¨â­®© £¨¤à®¤¨­ ¬¨-ª¥ ­¥®¤­®à®¤­®© ¢à é îé¥©áï ¦¨¤ª®áâ¨ ¢ ®¡é¥¬á«ãç ¥ (¡¥§ ¯à¥¤¯®«®¦¥­¨ï ® ª®««¨­¥ à­®áâ¨ ¢¥ª-â®à®¢ áª®à®áâ¨ ¨ ­ ¯àï¦¥­­®áâ¨ ¬ £­¨â­®£® ¯®-«ï) ¨ à áá¬®âà¥âì ­  ®á­®¢¥ ãà ¢­¥­¨ï ¤«ï ¬®¤¨-ä¨æ¨à®¢ ­­®© äã­ªæ¨¨ â®ª  ¯à¨¬¥à ¢­ãâà¥­­¥©¢®«­ë ª®­¥ç­®©  ¬¯«¨âã¤ë.1. ��������� ����������áå®¤­ ï á¨áâ¥¬  ãà ¢­¥­¨© ¢à é îé¥©áïáâà â¨ä¨æ¨à®¢ ­­®© ¯® ¯«®â­®áâ¨ ¨¤¥ «ì­® ¯à®-¢®¤ïé¥© ­¥¢ï§ª®© ¦¨¤ª®áâ¨ ¢ áâ æ¨®­ à­®¬ á«ã-ç ¥ ¨¬¥¥â ¢¨¤rw = ~v� rot(~v� ~W )� 14�� ~H � rot ~H � p�2r�; (1)div~v = 0; (2)(~vr)� = 0; (3)div ~H = 0; (4)r�e = 1c~v � ~H; (5)w = ~v22 + p� + �; ~W = �!�~e� � ~R;� � G(x)� ~W 22 ~E = �r�e: (6)�¤¥áì ~v { áª®à®áâì; ~H { ­ ¯àï¦¥­­®áâì ¬ £­¨â­®-£® ¯®«ï; � { ¯«®â­®áâì; p { ¤ ¢«¥­¨¥; G { ¯®â¥­-æ¨ « ¢­¥è­¨å ®¡êñ¬­ëå á¨«; �e { í«¥ªâà¨ç¥áª¨©¯®â¥­æ¨ «; c { áª®à®áâì á¢¥â ; !� { ã£«®¢ ï áª®-à®áâì ¢à é¥­¨ï; ~e� { ¥¤¨­¨ç­ë© ¢¥ªâ®à ¢¤®«ì72 �.�. � «â ­®¢, �.�. � «â ­®¢



ISSN 1561 -9087 �à¨ª« ¤­  £÷¤à®¬¥å ­÷ª . 2003. �®¬ 5 (77), N 1. �. 71 { 80®á¨ ¢à é¥­¨ï; ~R { à ¤¨ãá-¢¥ªâ®à â¥ªãé¥© â®çª¨."�ª®à®áâ­ ï" ç áâì ãà ¢­¥­¨ï ¤¢¨¦¥­¨ï (1) ¯à¥¤-áâ ¢«¥­  ¢ ä®à¬¥ �à®¬¥ª¨{� ¬¡ , ¢¥áì¬  ã¤®¡­®©¯à¨ ¤ «ì­¥©è¥¬  ­ «¨§¥. �ãáâì ¢¥«¨ç¨­ë ~v, ~H,p, � ¨ ª®íää¨æ¨¥­âë � ¬¥ h1, h2, h3 ®àâ®£®­ «ì-­®© á¨áâ¥¬ë ª®®à¤¨­ â (x1, x2, x3) ­¥ § ¢¨áïâ ®âª®®à¤¨­ âë x3 (@=@x3 = 0). �¥è ï â®£¤  ãà ¢­¥-­¨ï ­¥à §àë¢­®áâ¨ (2) ¨ á®«¥­®¨¤ «ì­®áâ¨ ¢¥ªâ®-à  ­ ¯àï¦¥­­®áâ¨ ¬ £­¨â­®£® ¯®«ï (4), ¨¬¥¥¬~v = r � ~e3h3 + h3v3 ~e3h3 ; (7)~H = rA� ~e3h3 + h3H3~e3h3 : (8)�¤¥áì  { äã­ªæ¨ï â®ª ; A { ¥¥ ¬ £­¨â­ë©  ­ «®£;v3 ¨ H3 { âà¥âì¨ ª®¬¯®­¥­âë áª®à®áâ¨ ¨ ­ ¯àï-¦¥­­®áâ¨ ¬ £­¨â­®£® ¯®«ï; ~e3 { ¥¤¨­¨ç­ë© ¢¥ª-â®à, ª á â¥«ì­ë© ª®®à¤¨­ â­®© «¨­¨¨ x3. �®¤-áâ ¢«ïï ¢ëà ¦¥­¨ï (7) ¨ (8) ¢ ãà ¢­¥­¨¥ á®åà -­¥­¨ï ¯«®â­®áâ¨ (4), ¢ ãà ¢­¥­¨¥ í«¥ªâà¨ç¥áª®©¨­¤ãªæ¨¨ (5) ¨ ¢ âà¥âìî ª®¬¯®­¥­âã ãà ¢­¥­¨ï¤¢¨¦¥­¨ï (1), ¯®«ãç ¥¬@( ; �)@(x1; x2) = 0; @( ;A)@(x1; x2) = 0; (9)@( ; h3(v3 �W3))@(x1; x2) � 14�� @(A; h3;H3)@(x1; x2) = 0; (10)cr�e = v3h3rA� H3h3 r : (11)�¡é¥¥ à¥è¥­¨¥ ãà ¢­¥­¨© (9) ¨¬¥¥â ¢¨¤� = �( ); A = A( ); (12)£¤¥ ¢¥«¨ç¨­ë �( ) ¨ A( ) { ¯à®¨§¢®«ì­ë¥ äã­ªæ¨¨á¢®¨å  à£ã¬¥­â®¢. �ç¨âë¢ ï à¥è¥­¨ï (12) ¢ ãà ¢-­¥­¨ïå (10) ¨ (11), ¯à¨å®¤¨¬ ª á«¥¤ãîé¥© á¨áâ¥¬¥ãà ¢­¥­¨© ¤«ï ®¯à¥¤¥«¥­¨ï ¢¥«¨ç¨­ v3, b, H3:v3 � a4��H3 = qh3 +W3;�av3 +H3 = �ch3b;q = q( ); �e = �e( );a � A0( ); b � �0e( ): (13)�¤¥áì ¢¥«¨ç¨­ë q( ) ¨ �e( ) { ¯à®¨§¢®«ì­ë¥äã­ªæ¨¨ á¢®¨å  à£ã¬¥­â®¢. �âà¨å ¢áî¤ã ®§­ ç -¥â ¤¨ää¥à¥­æ¨à®¢ ­¨¥ ¯® á¢®¥¬ã  à£ã¬¥­âã. �®-®â­®è¥­¨ï (12) ¨ (13) ¯à¥¤áâ ¢«ïîâ á®¡®© ¨­â¥-£à «ë á¨¬¬¥âà¨¨ ¢ à áá¬ âà¨¢ ¥¬®© § ¤ ç¥. �¥-è¨¢ á¨áâ¥¬ã ãà ¢­¥­¨© (13) ®â­®á¨â¥«ì­® ¢¥«¨-ç¨­ v3 ¨ H3, § ¯¨è¥¬v3 = 1�m� qh3 +W3 � ch3ab4�� �;

H3 = 1�m �a� qh3 +W3�� ch3b�;�m = �1� a24��� 6= 0: (14)�ãáâì ¥«¥ªâà¨ç¥áª®¥ ¯®«¥ ®âáãâáâ¢ã¥â:b = 0: (15)�®£¤  ¢ëà ¦¥­¨ï (14) ¤«ï v3 ¨ H3 ã¯à®é îâáï ¨¯à¨­¨¬ îâ ¢¨¤:v3 = 1�m� qh3 +W3�;H3 = a�m� qh3 +W3�: (16)�à¨ ¢ë¯®«­¥­¨¨ ãá«®¢¨ï (15) ¨§ á®®â­®è¥­¨© (7),(8), (12), (13) ¨ (16) á«¥¤ã¥â, çâ® ¢¥ªâ®àë áª®à®áâ¨¨ ­ ¯àï¦¥­­®áâ¨ ¬ £­¨â­®£® ¯®«ï ª®««¨­¥ à­ë:~H = a~v (17)�«ãç © (17) ¡ë« à áá¬®âà¥­ à ­¥¥ ¢ à ¡®â¥ [55].2. ��������� ��� ������� ����  �ãáâì ¯®¯¥à¥ç­ ï ª ¢ë¤¥«¥­­®¬ã ­ ¯à ¢«¥­¨îá®áâ ¢«ïîé ï ¬ £­¨â­®£® ¯®«ï ®â«¨ç­  ®â ­ã«ï,a 6= 0: (18)�®£¤ , ¯®¤áâ ¢«ïï ¢ëà ¦¥­¨ï (7) ¨ (8) ¢ ¯¥à¢ë¥¤¢¥ ª®¬¯®­¥­âë ãà ¢­¥­¨ï ¤¢¨¦¥­¨ï (1), á ãç¥â®¬¢ëà ¦¥­¨© (12) ¨ (13) ¤«ï ¢¥«¨ç¨­ A ¨ a, ¯®«ãç ¥¬rw = 1h23 ��mD � aa04�� �r �2�r ++rot3 ~Wh3 r � �0p�2 r +~b3;~b3 � v3h3r�h3�v3 �W3�� � 14�� H3h3 r�h3H3�;D � h3h1h2� @@x1 h2h3h1 @@x1 + @@x2 h1h3h2 @@x2�: (19)�¤¥áì ¢¥«¨ç¨­  �m ®¯à¥¤¥«ï¥âáï á®£« á­® ¢ëà -¦¥­¨ï (14). �áª«îç¨¢ á ¯®¬®éìî ¯¥à¢®£® ¨ ¢â®-à®£® á®®â­®è¥­¨© (13) ¢¥«¨ç¨­ë h3(v3 � W3) ¨(v3=h3), á®®â¢¥âáâ¢¥­­®, ¨§ ¢ëà ¦¥­¨ï (19) ¤«ï¢¥ªâ®à  ~b3, ¡ã¤¥¬ ¨¬¥âì~b3 = �1a�H3h3 + cb��q0 + h3H34� �a��0���.�. � «â ­®¢, �.�. � «â ­®¢ 73



ISSN 1561 -9087 �à¨ª« ¤­  £÷¤à®¬¥å ­÷ª . 2003. �®¬ 5 (77), N 1. �. 71 { 80� c4�h3H3� b��0�r + c4�r� b�h3H3�: (20)�çâ¥¬ ¢ëà ¦¥­¨¥ (20) ¢ ãà ¢­¥­¨¨ ¤¢¨¦¥­¨ï (19)¨ ¢¢¥¤¥¬ ®¡®§­ ç¥­¨¥wem = w � cb4��h3H3: (21)� à¥§ã«ìâ â¥ ¯®«ãç¨¬rwem = � 1h23��mD � aa04���r �2����0p�2 + rot3 ~Wh3 � � c4�h3H3� b��0++1a�H3h3 + cb��q0 + h3H34� �a��0��r : (22)�¬­®¦ ï ¢¥ªâ®à­® «¥¢ãî ¨ ¯à ¢ãî ç áâ¨ á®®â­®-è¥­¨ï (22) ­  r , ¯à¨å®¤¨¬ ª ãà ¢­¥­¨î@( ;wem)@(x1; x2) = 0: (23)�¡é¥¥ à¥è¥­¨¥ ãà ¢­¥­¨ï (23) ¨¬¥¥â ¢¨¤wem = wem( ); (24)£¤¥ wem( ) { ¯à®¨§¢®«ì­ ï äã­ªæ¨ï á¢®¥£®  à£ã-¬¥­â . �ç¨âë¢ ï ¢ëà ¦¥­¨¥ (24) ¢ á®®â­®è¥­¨¨(22), ¯à¨ jr j 6= 0 ¯®«ãç ¥¬�mD � aa04���r �2 � h23�0 p� + h3rot3 ~W++1a�h3H3 + ch23b��q0 + h3H34� �a��0���h23� c4�h3H3� b��0 + w0em� = 0: (25)�®¤áâ ¢«ïï ¢ á®®â­®è¥­¨¥ (21) ¢ëà ¦¥­¨¥ (6) ¤«ï¢¥«¨ç¨­ë w ¨ ­ å®¤ï ¨§ ¯®«ãç¨¢è¥£®áï á®®â­®-è¥­¨ï ¤ ¢«¥­¨¥ p, á ãç¥â®¬ ¢ëà ¦¥­¨© (7) ¨ (13)¡ã¤¥¬ ¨¬¥âìp� = wem ��+ cb4��h3H3�� (H3 + ch3b)22a2 � (r )22h23 : (26)�®¤áâ ¢¨¬ ¢ëà ¦¥­¨¥ ¤«ï ¤ ¢«¥­¨ï (26) ¢ ãà ¢­¥-­¨¥ (25). � à¥§ã«ìâ â¥ ¯®«ãç¨¬�mD +� �02� � aa04����r �2 + h3rot3 ~W+

+�0� �h23�+ (h3H3 + ch23b)22a2 �� ch234��h3H3b0++1a�h3H3 + ch23b��q0 + h3H34� �a��0���h23� ��wem�0 = 0: (27)�ç¨âë¢ ï ¢ ãà ¢­¥­¨¨ (27) ¢ëà ¦¥­¨¥ (14) ¤«ïH3, ¨¬¥¥¬�mD + � �02� � aa04����r �2 + h3rot3 ~W++h23��0� � h23� ��wem�0++�q + h3W3 � ch23 ab4���2 �02��2m�� ch234���m �a�q + h3W3�� ch23b�b0++ 1�m�q + h3W3 � ch23 ab4������q0 + 14��m �a�q + h3W3�� ch23b��a��0� = 0:(28)� ª¨¬ ®¡à §®¬, § ¤ ç  á¢¥¤¥­  ª ®¤­®¬ã ­¥«¨-­¥©­®¬ã ¤¨ää¥à¥­æ¨ «ì­®¬ã ãà ¢­¥­¨î ¢ ç áâ-­ëå ¯à®¨§¢®¤­ëå ¢â®à®£® ¯®àï¤ª  (28), á«ã¦ é¥-¬ã ¤«ï ®¯à¥¤¥«¥­¨ï äã­ªæ¨¨ â®ª   . �â® ãà ¢­¥-­¨¥ á®¤¥à¦¨â § ¤ ­­ë¥ äã­ªæ¨¨ ª®®à¤¨­ âG(x) ¨~W (x) ¨ ¯à®¨§¢®«ì­® § ¤ ­­ë¥ äã­ªæ¨¨ â®ª  �( ),wem( ), q( ), A( ) ¨ �e( ). �à®¨§¢®« ¢ ¢ë¡®-à¥ § ¢¨á¨¬®áâ¥© �( ), wem( ), q( ), A( ) ¨ �e( )¬®¦¥â ¡ëâì ¨á¯®«ì§®¢ ­ ¤«ï  ¯¯à®ªá¨¬ æ¨¨ à¥- «ì­ëå ¯ à ¬¥âà®¢ áà¥¤ë.�ãáâì í«¥ªâà¨ç¥áª®¥ ¯®«¥ ®âáãâáâ¢ã¥â, â. ¥. ¢ë-¯®«­¥­® ãá«®¢¨¥ (15). �¢¥¤¥¬ ¢¥«¨ç¨­ã q3 á«¥¤ãî-é¨¬ ®¡à §®¬: q = �mq3: (29)�ç¨âë¢ ï â®£¤  á®®â­®è¥­¨ï (16), (17) ¨ (29),ãà ¢­¥­¨î (27) ¯à¨¤ ¤¨¬ á«¥¤ãîé¨© ¢¨¤:��mD +� d�2d � aa04� ��r �2++��h3rot3 ~W + h3v3 dd ��mq3��++h23v23� d�2d + aa04� � a24�� d�d �+74 �.�. � «â ­®¢, �.�. � «â ­®¢



ISSN 1561 -9087 �à¨ª« ¤­  £÷¤à®¬¥å ­÷ª . 2003. �®¬ 5 (77), N 1. �. 71 { 80+h23� d�d � h23d(�wem)d = 0: (30)�à ¢­¨¬ ¯®«ãç¥­­®¥ ãà ¢­¥­¨¥ (30) á ãà ¢­¥-­¨¥¬ (61) à ¡®âë [55]. �çâ¥¬ ®¯¥ç âªã, á®¤¥à¦ -éãîáï ¢ ¯®á«¥¤­¥¬ ãà ¢­¥­¨¨ (¯à®¯ãé¥­ ¬­®¦¨-â¥«ì "�" ¢ á« £ ¥¬®¬, ¯à®¯®àæ¨®­ «ì­®¬ "h3H3"),  â ª¦¥ â® ®¡áâ®ïâ¥«ìáâ¢®, çâ® ¢¥«¨ç¨­  "a" ¤ ­-­®© à ¡®âë à ¢­  ¢¥«¨ç¨­¥ "f" à ¡®âë [55],a = f: (31)� à¥§ã«ìâ â¥ ã¡¥¦¤ ¥¬áï ¢ â®¬, çâ® ¯®«ãç¥­­®¥¢ëè¥ ãà ¢­¥­¨¥ (30) ¨ ãà ¢­¥­¨¥ (61) à ¡®âë [55]¨¤¥­â¨ç­ë.3. ��������� ��� �������������-��� ������� ���� F�®¤¨ä¨æ¨à®¢ ­­ãî äã­ªæ¨î â®ª  F ¢¢¥¤¥¬á«¥¤ãîé¨¬ ®¡à §®¬:F = Z s�m�m��0 d ; �m = sign�m: (32)�ëà ¦ ï ®¡ëç­ãî äã­ªæ¨î â®ª  ç¥à¥§ ¬®¤¨ä¨-æ¨à®¢ ­­ãî, á®£« á­® á®®â­®è¥­¨î (32) ¡ã¤¥¬¨¬¥âì  = Z r�m�0�m� dF: (33)�ç¨âë¢ ï ¢ëà ¦¥­¨¥ (33) ¢ ¯¥à¢®¬ á« £ ¥¬®¬ãà ¢­¥­¨ï (27), ­ å®¤¨¬�mD = �ms�m�m�0� DF �� �02� � aa04����r �2:(34)�®{¯à¥¦­¥¬ã, èâà¨å ®§­ ç ¥â ¤¨ää¥à¥­æ¨à®¢ -­¨¥ á®®â¢¥âáâ¢ãîé¥© ¢¥«¨ç¨­ë ¯® äã­ªæ¨¨ â®ª  . �ç¨âë¢ ï ¢ëà ¦¥­¨¥ (34) ¢ ãà ¢­¥­¨¨ (27),§ ¯¨áë¢ ¥¬�ms�m�m�0� DF + h3rot3 ~W++�0h23� ��+ (H3 + ch3b)22a2 � � ch234��h3H3b0++1a�h3H3 + ch23b��q0 + h3H34� �a��0���h23� ��wem�0 = 0: (35)

�¥à¥å®¤ï ¢ á®®â­®è¥­¨¨ (35) ®â ¤¨ää¥à¥­æ¨à®¢ -­¨ï ¯®  ª ¤¨ää¥à¥­æ¨à®¢ ­¨î ¯® F , á ¯®¬®éìî¢ëà ¦¥­¨ï (32) ¯®«ãç ¥¬DF + �m�h3rot3 ~Wr �m��m�0++�h23� + (h3H3 + ch23b)22a2 � d��0dF � ch234��0h3H3 dbdF ++ ��0a�h3H3 + ch23b�� dqdF + h3H34� ddF a����h23�0 d(�wem)dF � = 0: (36)�ç¨âë¢ ï ¢ ãà ¢­¥­¨¨ (36) ¢ëà ¦¥­¨¥ (14) ¤«ï ¢¥-«¨ç¨­ë h3H3, ¨¬¥¥¬DF + �m�r �m��0�mh3rot3 ~W++h23� d��0dF � h23�0 d(�wem)dF ++�q + h3W3 � ch23ab� �2 d�2�0�2mdF �� ch234���m �a�q + h3W3� � ch23b� dbdF ++ ��0�m�q + h3W3 � ch23 ab4������ dqdF + 14��m �a�q + h3W3���ch23b� ddF a��� = 0: (37)� ª¨¬ ®¡à §®¬, § ¤ ç  á¢¥¤¥­  ª ®¤­®¬ã ­¥«¨-­¥©­®¬ã ¤¨ää¥à¥­æ¨ «ì­®¬ã ãà ¢­¥­¨î ¢ ç áâ-­ëå ¯à®¨§¢®¤­ëå ¢â®à®£® ¯®àï¤ª  (37), á«ã¦ é¥-¬ã ¤«ï ®¯à¥¤¥«¥­¨ï ¬®¤¨ä¨æ¨à®¢ ­­®© äã­ªæ¨¨â®ª  F . �â® ãà ¢­¥­¨¥ á®¤¥à¦¨â § ¤ ­­ë¥ äã­ª-æ¨¨ ª®®à¤¨­ â G(x) ¨ ~W (x) ¨ ¯à®¨§¢®«ì­® § -¤ ­­ë¥ äã­ªæ¨¨ ¬®¤¨ä¨æ¨à®¢ ­­®© äã­ªæ¨¨ â®-ª  �(F ), wem(F ), q(F ), A(F ) ¨ �e(F ). �à®¨§¢®«¢ ¢ë¡®à¥ § ¢¨á¨¬®áâ¥© �(F ), wem(F ), q(F ), A(F )¨ �e(F ) ¬®¦¥â ¡ëâì ¨á¯®«ì§®¢ ­ ¤«ï  ¯¯à®ªá¨-¬ æ¨¨ à¥ «ì­ëå ¯ à ¬¥âà®¢ áà¥¤ë. �à¨ ®¯à¥¤¥-«¥­­®¬ § ¤ ­¨¨ íâ¨å § ¢¨á¨¬®áâ¥© ãà ¢­¥­¨¥ (37)®ª §ë¢ ¥âáï «¨­¥©­ë¬, çâ® ¯à¥¤®áâ ¢«ï¥â áãé¥-áâ¢¥­­ë¥ ¯à¥¨¬ãé¥áâ¢  ¯à¨ à¥è¥­¨¨ ªà ¥¢ëå § -¤ ç.�ãáâì ®â«¨ç­®© ®â ­ã«ï ï¢«ï¥âáï â®«ìª® á®áâ -¢«ïîé ï ¬ £­¨â­®£® ¯®«ï ¢ ¢ë¤¥«¥­­®¬ ­ ¯à ¢«¥-­¨¨: a = 0! �m = 1; ~H = H3~e3: (38)�.�. � «â ­®¢, �.�. � «â ­®¢ 75



ISSN 1561 -9087 �à¨ª« ¤­  £÷¤à®¬¥å ­÷ª . 2003. �®¬ 5 (77), N 1. �. 71 { 80�®£¤  ãà ¢­¥­¨¥ (37) ã¯à®é ¥âáï ¨ ¯à¨­¨¬ ¥â ¢¨¤DF +r ��0h3rot3 ~W++ 12�0 @@F ���q + h3W3�2�+ c2h43b4��0 dbdF ++h23� d��0dF � h23�0 d(�wem)dF = 0: (39)�ãáâì ¢ë¯®«­¥­® ãá«®¢¨¥ (15). �®£¤  á ãç¥â®¬á®®â­®è¥­¨ï (29) ãà ¢­¥­¨¥ (37) ¯à¥®¡à §ã¥¬ ªá«¥¤ãîé¥¬ã ¢¨¤ã:DF + �m�r �m��0�mh3rot3 ~W++ 12�0 ddF ���mq23�+ h3W3�0 d(�q3)dF ++(h3W3)22�0�2m ��1� a22��� d�dF + ddF a24��++h23��0 d�dF � h23�0 d(�wem)dF = 0: (40)� ãç¥â®¬ ¯¥à¥®¡®§­ ç¥­¨© ¢¥«¨ç¨­ a ¨ �m ãà ¢-­¥­¨¥ (40) ¨¤¥­â¨ç­® ãà ¢­¥­¨î (66) à ¡®âë [55].�à¨ ®âáãâáâ¢¨¨ ¢à é¥­¨ï á¨áâ¥¬ë ®âáç¥â ( ~W = 0) ãà ¢­¥­¨¥ (40) ã¯à®é ¥âáï ¨ ¯à¨­¨¬ ¥â¢¨¤ DF + �m�0 �12 ddF ���mq23�++h23�� d�dF � d(�wem)dF �� = 0 (41)�ãáâì ¬ £­¨â­®¥ ¯®«¥ ®âáãâáâ¢ã¥â,a = 0; b = 0! �m = 1; �m = 1;h3v3 = q3 + h3W3: (42)�®£¤  ãà ¢­¥­¨¥ (40) â ª¦¥ áãé¥áâ¢¥­­® ã¯à®é -¥âáï ¨ ¯à¨­¨¬ ¥â ¢¨¤DF +r ��0h3rot3 ~W + ddF �q232�0 + h3W3�0 d(�q3)dF ++h23��+ W 232 � ddF ��0 � h23�0 d(�wem)dF = 0: (43)�à ¢­¥­¨¥ (43) ¨¤¥­â¨ç­® ãà ¢­¥­¨î (6.7) �« ¢ëII à ¡®âë [32] (á ãç¥â®¬ ®¯¥ç â®ª à ¡®âë [32], ãª -§ ­­ëå ¢ [55]). � ¤¥ª àâ®¢®© á¨áâ¥¬¥ ª®®à¤¨­ âz; x; y; x1 � z, x2 � x; x3 � y ¯à¨ q3 = 0; ~W = 0;� = gz; £¤¥ g { ãáª®à¥­¨¥ á¨«ë âï¦¥áâ¨, á®®â­®-è¥­¨¥ (43) ¯¥à¥å®¤¨â ¢ ãà ¢­¥­¨¥ �¨ [58].

4. "������������" ������������ ����������������������� ���� F�®¦­® ãª § âì á¯¥æ¨ «¨§ æ¨¨ ¢¥«¨ç¨­ �(F ),a(F ), q3(F ); wem(F ), �(x) ¨ ~W (x), ª®£¤  ãà ¢­¥-­¨¥ (40) áâ ­®¢¨âáï «¨­¥©­ë¬. � «¥¥ ¤«ï ¯à®-áâ®âë à áá¬®âà¨¬ á«ãç © ®âáãâáâ¢¨ï ¢à é¥­¨ï,ª®£¤  ãà ¢­¥­¨¥ (40) ¯à¨­¨¬ ¥â ¢¨¤ (41). �ãáâì¢ë¯®«­¥­ë ®¤­¨ ¨§ ãá«®¢¨©:� = 0; h3 = 1; (44)� = 0; rh3 6= 0; (45)r� 6= 0; h3 = 1; (46)r� 6= 0; rh3 6= 0: (47)�ãáâì, ¤ «¥¥, ª¢ ¤à â¨ç­ë¬¨ ¯®«¨­®¬ ¬¨ ¬®¤¨-ä¨æ¨à®¢ ­­®© äã­ªæ¨¨ â®ª  F ï¢«ïîâáï ¢¥«¨ç¨-­ë:��wem + 12� a24� � ��q23� � ¢ á«ãç ¥ (44);�wem ¨ � a24� � ��q23 � ¢ á«ãç ¥ (45);� ¨ ��wem+12� a24����q23� � ¢ á«ãç ¥ (46);�; �wem ¨ � a24� � ��q23 � ¢ á«ãç ¥ (47):�®£¤  ãà ¢­¥­¨¥ (41) áâ ­®¢¨âáï «¨­¥©­ë¬ ­¥®¤-­®à®¤­ë¬. �á«¨ ¢ ¢ëà ¦¥­¨ïå ¤«ï ãª § ­­ëå¢¥«¨ç¨­ ®âáãâáâ¢ãîâ á« £ ¥¬ë¥, «¨­¥©­ë¥ ¯® F ,â® ãà ¢­¥­¨¥ (41) áâ ­®¢¨âáï «¨­¥©­ë¬ ®¤­®à®¤-­ë¬. �â¬¥â¨¬, çâ®  ­ «®£¨ç­ë¬ ®¡à §®¬ ¬®¦­®ãª § âì á¯¥æ¨ «¨§ æ¨¨ ¢¥«¨ç¨­ �(F ), a(F ), q3(F ),wem(F ), �(x) ¨ ~W (x), ª®£¤  áâ ­®¢¨âáï «¨­¥©­ë¬¨ ãà ¢­¥­¨¥ (37).5. ���������� ����� ����������������� � ������������������������ ������������������ ���������� ��������� áá¬®âà¥­¨¥ ¢ ¤ ­­®¬ ¯ à £à ä¥ ¯à®¢¥¤¥¬ ¢æ¨«¨­¤à¨ç¥áª®© á¨áâ¥¬¥ ª®®à¤¨­ â (z; r; '; @=@' == 0). �ãáâì� = �0; ~W = 0; � = 0; wem = w0em; (48)76 �.�. � «â ­®¢, �.�. � «â ­®¢



ISSN 1561 -9087 �à¨ª« ¤­  £÷¤à®¬¥å ­÷ª . 2003. �®¬ 5 (77), N 1. �. 71 { 80£¤¥ �0 ¨ w0em { ¯®áâ®ï­­ë¥. �®£¤  ãà ¢­¥­¨¥ (29)¯à¨­¨¬ ¥â ¢¨¤DF + 12 dq2dF + c2r44��0 b dbdF = 0;D = @2@z2 + r @@r 1r @@r : (49)�®«®¦¨¬ q2 = q20 + k20F 2;b2 = 8��0c2r2� �a2� + 
0F�: (50)�¤¥áì ¢¥«¨ç¨­ë r�, a�, 
0, q0 ¨ k0 { ¯®áâ®ï­­ë¥.�ç¨âë¢ ï ¢ëà ¦¥­¨ï (50) ¢ ãà ¢­¥­¨¨ (49), ¯®«ã-ç ¥¬ �D + k20�F = �
0r2� r4: (51)�«ï ã¯à®é¥­¨ï ¤ «ì­¥©è¥£®  ­ «¨§  ¯à®¢¥¤¥¬¢ ¯à ¢®© ç áâ¨ ãà ¢­¥­¨ï(49) § ¬¥­ãr4 ! r2�r2: (52)� à¥§ã«ìâ â¥ íâ® ãà ¢­¥­¨¥ ¯à¨­¨¬ ¥â ¢¨¤�D + k20�F = �
0r2 (53)� ª ç¥áâ¢¥ ¢¥«¨ç¨­ë r� ¢ë¡¥à¥¬ ª®à¥­ì ª¢ -¤à â­ë© ¨§ áà¥¤­¥£® ¯® â®«é¨­¥ á«®ï ¦¨¤ª®áâ¨§­ ç¥­¨ï ª¢ ¤à â  à ¤¨ãá :r� = 1p3qr21 + r1r2 + r22: (54)�ç¥¢¨¤­®, çâ® § ¬¥­  (52) ¯à¨¡«¨¦¥­­® ª®àà¥ªâ-­  ¯à¨ ¢ë¯®«­¥­¨¨ ­¥à ¢¥­áâ¢ �r2r1 � 1� << 1: (55)� áá¬®âà¨¬ á«¥¤ãîé¥¥ ç áâ­®¥ à¥è¥­¨¥ ãà ¢-­¥­¨ï (53):F = �
0k20 r2 + r�C1J1(�r) + C2N1(�r)� cos kzz;�2 = k20 � k2z: (56)�¤¥áì J1 ¨ N1 { äã­ªæ¨¨ �¥áá¥«ï ¨ �¥©¬ ­  ¯¥à¢®-£® ¯®àï¤ª ; C1 ¨ C2 { ¯à®¨§¢®«ì­ë¥ ¯®áâ®ï­­ë¥.�  ®á­®¢¥ á®®â­®è¥­¨ï (54) ¯®«ãç ¥¬ á«ã¤ãîé¨¥¢ëà ¦¥­¨ï ¤«ï ª®¬¯®­¥­â áª®à®áâ¨:vz = �2
0k20 + ��C1J0(�r) +C2N0(�r)� cos kzz;

vr = kz�C1J1(�r) + C2N1(�r)� sin kzz;v' = pq20 + k20F 2r : (57)�çâ¥¬ ¢ëà ¦¥­¨¥ (57) ¤«ï vr ¢ ãá«®¢¨ïår = r1; r2; vr = 0: (58)� à¥§ã«ìâ â¥ ¯®«ãç¨¬ á«¥¤ãîéãî á¨áâ¥¬ã ®¤­®-à®¤­ëå ãà ¢­¥­¨©:J1(�r1)C1 + N1(�r1)C2 = 0;J1(�r2)C1 + N1(�r2)C2 = 0: (59)�á«®¢¨¥ à §à¥è¨¬®áâ¨ á¨áâ¥¬ë ãà ¢­¥­¨© (58)¨¬¥¥â ¢¨¤J1(�r1)N1("�r1) �N1(�r1)J1("�r1) = 0;" � r2r1 : (60)�§ ãà ¢­¥­¨ï (60) ¬®¦­® ®¯à¥¤¥«¨âì § ¢¨á¨¬®áâì�r1 = �("): (61)�®®â­®è¥­¨ï (56) ¨ (61) ®¯¨áë¢ îâ ¢ á¨áâ¥-¬¥ ®âáç¥â , á¢ï§ ­­®© á ¢®«­®©, à á¯à®áâà ­¥­¨¥¢¤®«ì ®á¨ z ¢®«­ë ª®­¥ç­®©  ¬¯«¨âã¤ë ¢ æ¨«¨­-¤à¨ç¥áª®¬ á«®¥ ¨¤¥ «ì­® ¯à®¢®¤ïé¥© ¦¨¤ª®áâ¨ ¯®-áâ®ï­­®© ¯«®â­®áâ¨ á ­¥®¤­®à®¤­ë¬ ¯® â®«é¨­¥á«®ï ¢à é¥­¨¥¬, ®¯à¥¤¥«ï¥¬ë¬ âà¥âì¨¬ ¨§ ¢ëà -¦¥­¨© (57). �à¨¤ ¤¨¬ ¢ëà ¦¥­¨î (61) ¢¨¤,  ­ «®-£¨ç­ë© ¢¨¤ã ¤¨á¯¥àá¨®­­®£® á®®â­®è¥­¨ï ¤«ï ¨§-¢¥áâ­ëå ¢­ãâà¥­­¨å £à ¢¨â æ¨®­­ëå ¨ £¨à®áª®-¯¨ç¥áª¨å ¢®«­ [3, 22, 27, 30, 32, 55]. �§ ¢ëà ¦¥­¨ï(57) ¤«ï vz ¨¬¥¥¬ 2
0k20 = V�; (62)£¤¥ V� { ä §®¢ ï áª®à®áâì ¢®«­ë. �ãáâì § ¤ ­ëã£«®¢ë¥ áª®à®áâ¨ ¢à é¥­¨ï ¦¨¤ª®áâ¨ ¯à¨r = r1 ¨ r = r2: v'r jr1;r2 = !�1; !�2 (63)�®¤áâ ¢«ïï ¢ëà ¦¥­¨ï (56) ¨ (57) ¢ ãá«®¢¨ï (63),á ãç¥â®¬ á®®â­®è¥­¨© (59), ¨¬¥¥¬q20 + r41 
20k20 = !2�1r41;q20 + r42 
20k20 = !2�2r42: (64)�.�. � «â ­®¢, �.�. � «â ­®¢ 77



ISSN 1561 -9087 �à¨ª« ¤­  £÷¤à®¬¥å ­÷ª . 2003. �®¬ 5 (77), N 1. �. 71 { 80�ëç¨â ï ¨§ «¥¢®© ¨ ¯à ¢®© ç áâ¥© ¢â®à®£® á®®â-­®è¥­¨ï (64) á®®â¢¥âáâ¢¥­­® «¥¢ãî ¨ ¯à ¢ãî ç -áâ¨ ¯¥à¢®£® á®®â­®è¥­¨ï (64), ¯®«ãç ¥¬�r42 � r41�
20k20 = !2�2r42 � !2�1r41: (65)�áª«îç¨¬ ¢¥«¨ç¨­ã 
0 ¨§ á®®â­®è¥­¨ï (65) á ¯®-¬®éìî ¢ëà ¦¥­¨ï (62) ¨ ¨§ ¯®«ãç¨¢è¥£®áï á®®â-­®è¥­¨ï ®¯à¥¤¥«¨¬ ¢¥«¨ç¨­ã k0. � à¥§ã«ìâ â¥ ¯®-«ãç¨¬ k0 = 2
�V� ; 
0 = 2
2�V� ;
� �s!2�2r42 � !2�1r41r42 � r41 : (66)�ç¨âë¢ ï ¢ëà ¦¥­¨ï (66) ¢ ®¤­®¬ ¨§ á®®â­®è¥-­¨© (64), § ¯¨è¥¬q20 = !2�1 � !2�2r42 � r41 r41r42: (67)�§ ãá«®¢¨© ¯®«®¦¨â¥«ì­®áâ¨ ¯à ¢ëå ç áâ¥© á®®â-­®è¥­¨© (65) ¨ (67) á«¥¤ãîâ ­¥à ¢¥­áâ¢ r42r41 > !2�1!2�2 > 1: (68)�¡à â¨¬áï ª á®®â­®è¥­¨î (61). � ãç¥â®¬ ¢ë-à ¦¥­¨© (56) ¨ (61) ¯à¨¤ ¤¨¬ ¥¬ã ä®à¬ã
! = �kzq�2(") + ~k2z ; 
! � !2
� ; �kz = kzr1: (69)�¥è ï ãà ¢­¥­¨¥ (69) ®â­®á¨â¥«ì­® ¢®«­®¢®£® ç¨-á«  ¨ ¢ëà ¦ ï ¢ ¯®«ãç¨¢è¥¬áï á®®â­®è¥­¨¨ ¢®«-­®¢®¥ ç¨á«® ç¥à¥§ ¤«¨­ã ¢®«­ë �, ­ å®¤¨¬�� = p1� 
2!�(")
! ; �� � �2�r1 : (70)�à ¢­¨¢ ï § ¢¨á¨¬®áâ¨ (69) ¨ (70) á á®®â¢¥âáâ¢ã-îé¨¬¨ § ¢¨á¨¬®áâï¬¨ ¤«ï ¨§¢¥áâ­ëå ¢­ãâà¥­­¨å£à ¢¨â æ¨®­­ëå ¨ £¨à®áª®¯¨ç¥áª¨å «¨­¥©­ëå [3,22, 27] ¨ ­¥«¨­¥©­ëå [30, 32, 38, 54, 55, 58] ¢®«­,ã¡¥¦¤ ¥¬áï ¢ ¨å ¯®«­®©  ­ «®£¨¨. �­ «¨§, ¯à®-¢¥¤¥­­ë© ­  ®á­®¢¥ á®®â­®è¥­¨© (61) ¨ (70), ¯®-ª § «, çâ® ¢¥«¨ç¨­  � ï¢«ï¥âáï ã¡ë¢ îé¥© äã­ª-æ¨¥© ¯ à ¬¥âà®¢ 
! ¨ n, £¤¥ n { ­®¬¥à £ à¬®­¨-ª¨, ¨ ­ à áâ îé¥© äã­ªæ¨¥© ¯ à ¬¥âà  ". �à¨-¬¥àë ¤¨á¯¥àá¨®­­ëå § ¢¨á¨¬®áâ¥© (70) ¯à¥¤áâ -¢«¥­ë ­  à¨á. 1.� ª ¬®¦­® ¢¨¤¥âì ¨§ ¢ëà ¦¥­¨© (50) ¨ ãà ¢­¥-­¨ï (51), áãé¥áâ¢®¢ ­¨¥ à áá¬®âà¥­­ëå ¢ ¤ ­­®¬¯ à £à ä¥ ¢®«­ ®¡ãá«®¢«¥­® ®¯à¥¤¥«¥­­®© áâà â¨-ä¨ª æ¨¥© ¯® ¬®¤¨ä¨æ¨à®¢ ­­®© äã­ªæ¨¨ F ®¡®¡-é¥­­®£® ¨¬¯ã«ìá  ¥¤¨­¨æë ¬ ááë ¦¨¤ª®áâ¨ ¨ ­ -¯àï¦¥­­®áâ¨ ¬ £­¨â­®£® ¯®«ï. �¨á. 1. � ¢¨á¨¬®áâ¨ ¤«¨­ë ¢®«­ë ®â ç áâ®âë:a {�=1:1, ¡ {�=1:25, ¢ {�=1:478 �.�. � «â ­®¢, �.�. � «â ­®¢



ISSN 1561 -9087 �à¨ª« ¤­  £÷¤à®¬¥å ­÷ª . 2003. �®¬ 5 (77), N 1. �. 71 { 80���������� � ������1. �áãé¥áâ¢«¥­  ­ «®£ ¯à¥®¡à §®¢ ­¨ï �à®¬¥-ª¨ ¢ ¤¢ãå¯ à ¬¥âà¨ç¥áª®© áâ æ¨®­ à­®© § ¤ ç¥¬ £­¨â­®© £¨¤à®¤¨­ ¬¨ª¨ ­¥®¤­®à®¤­®© ¢à é -îé¥©áï ¦¨¤ª®áâ¨. �®«ãç¥­ë ¨­â¥£à «ë á¨¬¬¥-âà¨¨ (á®®â­®è¥­¨ï, ¢ëà ¦ îé¨¥ ¯«®â­®áâì,  ­ -«®£ äã­ªæ¨¨ �¥à­ã««¨, âà¥âì¨ ª®¬¯®­¥­âë áª®à®-áâ¨ ¨ ­ ¯àï¦¥­­®áâ¨ ¬ £­¨â­®£® ¯®«ï, ¬ £­¨â-­ë© ¨ í«¥ªâà¨ç¥áª¨© ¯®â¥­æ¨ «ë ç¥à¥§ äã­ªæ¨îâ®ª ,   â ª¦¥ ç¥à¥§ âà¥âìî ª®¬¯®­¥­âã ¢¥ªâ®à­®-£® ¯®â¥­æ¨ «  ¨ ª®íää¨æ¨¥­â � ¬¥ h3, ï¢«ïîé¨¥-áï § ¤ ­­ë¬¨ äã­ªæ¨ï¬¨ ¯à®áâà ­áâ¢¥­­ëå ª®®à-¤¨­ â x1 ¨ x2). � ¯®¬®éìî ¨­â¥£à «®¢ á¨¬¬¥âà¨¨§ ¤ ç  á¢¥¤¥­  ª ®¤­®¬ã ­¥«¨­¥©­®¬ã ãà ¢­¥­¨î¢ ç áâ­ëå ¯à®¨§¢®¤­ëå ¢â®à®£® ¯®àï¤ª , á«ã¦ -é¥¬ã ¤«ï ®¯à¥¤¥«¥­¨ï äã­ªæ¨¨ â®ª   .2. �¢¥¤¥­  ¬®¤¨ä¨æ¨à®¢ ­­ ï äã­ªæ¨ï â®ª F = F ( ). � ¢¨á¨¬®áâì F = F ( ) ¢ë¡à ­  â ª®©,çâ® ª®íää¨æ¨¥­â ¯à¨ (rF )2 ¢ ãà ¢­¥­¨¨ ¤«ï ¬®-¤¨ä¨æ¨à®¢ ­­®© äã­ªæ¨¨ â®ª  ®¡à é ¥âáï ¢ ­ã«ì.� à¥§ã«ìâ â¥ § ¤ ç  á¢¥¤¥­  ª ª¢ §¨«¨­¥©­®¬ããà ¢­¥­¨î ¢ ç áâ­ëå ¯à®¨§¢®¤­ëå ¢â®à®£® ¯®-àï¤ª . �â® ãà ¢­¥­¨¥ ¢ª«îç ¥â ¢ á¥¡ï ¤¢¥ § -¤ ­­ë¥ äã­ªæ¨¨ ª®®à¤¨­ â (áª «ïà­ë© G(x1; x2)¨ ¢¥ªâ®à­ë© ~W (x1, x2) ¯®â¥­æ¨ «ë ¢­¥è­¨å ®¡ê-¥¬­ëå á¨«) ¨ ¯à®¨§¢®«ì­® § ¤ ­­ë¥ äã­ªæ¨¨ ¬®-¤¨ä¨æ¨à®¢ ­­®© äã­ªæ¨¨ â®ª : ¯«®â­®áâì �(F ), ­ «®£ äã­ªæ¨¨ �¥à­ã««¨ wem(F ), âà¥âìî ª®¬¯®-­¥­âã ®¡®¡é¥­­®£® ¨¬¯ã«ìá  ¥¤¨­¨æë ¬ ááë ¦¨¤-ª®áâ¨ q(F ), ¬ £­¨â­ë© ¯®â¥­æ¨ « A(F ) ¨ í«¥ª-âà¨ç¥áª¨© ¯®â¥­æ¨ « �e(F ). �à®¨§¢®« ¢ ¢ë¡®à¥§ ¢¨á¨¬®áâ¥© �(F ), wem(F ), q(F ), A(F ) ¨ �e(F )¬®¦¥â ¡ëâì ¨á¯®«ì§®¢ ­ ¤«ï  ¯¯à®ªá¨¬ æ¨¨ à¥- «ì­ëå ¯ à ¬¥âà®¢ áà¥¤ë. �à¨ ®¯à¥¤¥«¥­­®¬ § -¤ ­¨¨ íâ¨å § ¢¨á¨¬®áâ¥© ãà ¢­¥­¨¥ ¤«ï ¬®¤¨ä¨-æ¨à®¢ ­­®© äã­ªæ¨¨ â®ª  áâ ­®¢¨âáï «¨­¥©­ë¬,çâ® ¯à¥¤®áâ ¢«ï¥â áãé¥áâ¢¥­­ë¥ ¯à¥¨¬ãé¥áâ¢  ¢à¥è¥­¨¨ ªà ¥¢ëå § ¤ ç.3. � áá¬®âà¥­ë ¢®«­ë ª®­¥ç­®©  ¬¯«¨âã¤ë¢ § ¬ £­¨ç¥­­®¬ ¢à é îé¥¬áï æ¨«¨­¤à¨ç¥áª®¬á«®¥ ®¤­®à®¤­®© ¦¨¤ª®áâ¨. �ãé¥áâ¢®¢ ­¨¥ íâ¨å¢®«­ ®¡ãá«®¢«¥­® ®¯à¥¤¥«¥­­®© áâà â¨ä¨ª æ¨¥© ¯®¬®¤¨ä¨æ¨à®¢ ­­®© äã­ªæ¨¨ â®ª  F ®¡®¡é¥­­®£®¨¬¯ã«ìá  ¥¤¨­¨æë ¬ ááë ¦¨¤ª®áâ¨ ¨ ­ ¯àï¦¥­-­®áâ¨ ¬ £­¨â­®£® ¯®«ï. �à¨ íâ®¬ à®«ì £à ¢¨â -æ¨®­­®£® ãáª®à¥­¨ï ¨£à ¥â æ¥­âà®áâà¥¬¨â¥«ì­®¥ãáª®à¥­¨¥. �â¬¥ç¥­®, çâ® ¯®«ãç¥­­®¥ ¤¨á¯¥àá¨-®­­®¥ á®®â­®è¥­¨¥ ¯®«­®áâìî  ­ «®£¨ç­® ¤¨á¯¥-àá¨®­­®¬ã á®®â­®è¥­¨î (138) ¨ (154) à ¡®âë [55].�â¬¥ç¥­® â ª¦¥, çâ® áãé¥áâ¢®¢ ­¨¥ ¢­ãâà¥­­¨å¢®«­, ®¯¨áë¢ ¥¬ëå ¤¨á¯¥àá¨®­­ë¬ á®®â­®è¥­¨¥¬

(138) ¨ (154) à ¡®âë [55], ®¡ãá«®¢«¥­® ®¯à¥¤¥«¥­-­®© áâà â¨ä¨ª æ¨¥© ¯® ¬®¤¨ä¨æ¨à®¢ ­­®© äã­ª-æ¨¨ â®ª  F ®¡®¡é¥­­®£® ¨¬¯ã«ìá  ¥¤¨­¨æë ¬ ááë¦¨¤ª®áâ¨ ¨ äã­ªæ¨¨ �¥à­ã««¨.�¢â®àë ¯®á¢ïé îâ íâ® ¨áá«¥¤®¢ ­¨¥ ¯ ¬ïâ¨ �.�. �à®¬¥ª¨. � 2001 £®¤ã ¨á¯®«­¨«®áì 150 «¥â á®¤­ï ¥£® à®¦¤¥­¨ï (08.02.1851 £.),   ¢ 2002 { 120«¥â á® ¢à¥¬¥­¨ ®¯ã¡«¨ª®¢ ­¨ï ¨¬ ¬¥¬ã à  "�¥ª®-â®àë¥ á«ãç ¨ ¤¢¨¦¥­¨ï ­¥á¦¨¬ ¥¬®© ¦¨¤ª®áâ¨".1. �¥âçí«®à �¦. �¢¥¤¥­¨¥ ¢ ¤¨­ ¬¨ªã ¦¨¤ª®áâ¨.{ �.:�¨à, 1973.{ 600 á.2. �¨àª£®ä �. �̈ ¤à®¤¨­ ¬¨ª .{ �.: �§¤{¢® ¨­®áâà.«¨â., 1963.{ 244 á.3. �à¥å®¢áª¨å �. �., �®­ç à®¢ �. �. �¢¥¤¥­¨¥ ¢ ¬¥-å ­¨ªã á¯«®è­ëå áà¥¤.{ �: � ãª , 1982.{ 366 á.4. �àãïæª¨© �. �. �¥®à¨ï  â¬®áä¥à­®© ¤¨ääã§¨¨ à -¤¨® ªâ¨¢­ëå ¢ë¡à®á®¢.{ �¨¥¢: �­{â £¨¤à®¬¥å -­¨ª¨ ��� �ªà ¨­ë, 2000.{ 444 á.5. � á¨«ì¥¢ �. �. �á­®¢ë ¬¥å ­¨ª¨ ¢¨­â®¢ëå ¨æ¨àªã«ïæ¨®­­ëå ¯®â®ª®¢.{ �.: �®áí­¥à£®¨§¤ â,1958.{ 144 á.6. �®«è ­¨ª �. �., �ã©ª®¢ �. �., �®à¤ á®¢�. �. � ªàãç¥­­ë¥ ¯®â®ª¨ ¢ £¨¤à®â¥å­¨ç¥áª¨åá®®àã¦¥­¨ïå.{ �.: �­¥à£® â®¬¨§¤ â, 1999.{ 280 á.7. �®«ì¤èâ¨ª �. �. �¨åà¥¢ë¥ ¯®â®ª¨.{ �®¢®á¨¡¨àáª:� ãª . ��, 1981.{ 368 á.8. �à®¬¥ª  �. �. �¥ª®â®àë¥ á«ãç ¨ ¤¢¨¦¥­¨ï ­¥-á¦¨¬ ¥¬®© ¦¨¤ª®áâ¨ // �®¡à ­¨¥ á®ç¨­¥­¨©.{ �.:�§¤{¢® �� ����.{ 1952.{ C. 76{148.9. �à¬ ­îª �. �., � ¢à¨«®¢ �. �. � ª®«¥¡ ­¨ïå æ¨-«¨­¤à®¢ ¢ «¨­¥©­® áâà â¨ä¨æ¨à®¢ ­­®© ¦¨¤ª®-áâ¨ // ����.{ 2002.{ 43, N 4.{ �. 15{26.10. �ãª®¢áª¨© �. �. �§¡à ­­ë¥ á®ç¨­¥­¨ï, �. 2.{ �.;�: �®áâ¥åâ¥®à¨§¤ â, 1948 .{ 424 á.11. �ãª®¢áª¨© �. �. �§¡à ­­ë¥ á®ç¨­¥­¨ï, �. 1.{ �.;�: �®áâ¥åâ¥®à¨§¤ â, 1948 .{ 392 á.12. �¥«¤ëè �. �., �¥¤®¢ �. �. �à¨«®¦¥­¨ï â¥®à¨¨äã­ªæ¨¨ ª®¬¯«¥ªá­®£® ¯¥à¥¬¥­­®£® ¢ £¨¤à®¤¨­ -¬¨ª¥ ¨  íà®¤¨­ ¬¨ª¥ // � ª­.: �. �. �¥«¤ëè �§-¡à ­­ë¥ âàã¤ë.{ �.: � ãª .{ 1985.{ C. 160{186.13. �¨àå£®ä �. �¥å ­¨ª .{ �.: �§¤{¢® �� ����,1962.{ 404 á.14. �®ç¨­ �. �., �¨¡¥«ì �. �., �®§¥ �. �. �¥®à¥â¨ç¥-áª ï £¨¤à®¬¥å ­¨ª , �.1.{ �.{�.: �®áâ¥åâ¥®à¨§-¤ â, 1948.{ 536 á.15. �®ç¨­  �. �. �§¡à ­­ë¥ âàã¤ë. �̈ ¤à®¤¨­ ¬¨ª  ¨â¥®à¨ï ä¨«ìâà æ¨¨.{ �.: � ãª , 1991.{ 352 á.16. � ¢à¥­âì¥¢ �. �. ¨ � ¡ â �. �. �¥â®¤ë â¥®à¨¨äã­ªæ¨© ª®¬¯«¥ªá­®£® ¯¥à¥¬¥­­®£®.{ �.: � ãª ,1965.{ 680 á.17. � ¢à¥­âì¥¢ �.�., � ¡ â �.�. �à®¡«¥¬ë £¨¤à®¤¨-­ ¬¨ª¨ ¨ ¨å ¬ â¥¬ â¨ç¥áª¨¥ ¬®¤¥«¨.{ �.: � ãª ,1973.{ 416 á.18. � ¬¡ �. �̈ ¤à®¤¨­ ¬¨ª .{ �.{�.: �®áâ¥åâ¥®à¨§-¤ â, 1947.{ 928 á.�.�. � «â ­®¢, �.�. � «â ­®¢ 79
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