
��� 534.2.532��������� ����� ������������������������������ � ����� �� ����������. �. ����������áâ¨âãâ £¨¤à®¬¥å ¨ª¨ ��� �ªà ¨ë, �¨¥¢�®«ãç¥® 26.03.98�áá«¥¤ã¥âáï à áá¥ï¨¥ §¢ãª®¢®© ¢®«ë â¥¬¯¥à âãàë¬¨ ¥®¤®à®¤®áâï¬¨ ¢ á«¥¤¥ §  æ¨«¨¤à®¬. � áá¬®âà¥®à áá¥ï¨¥ §  á« ¡® £à¥âë¬ ¨ §  â¥¯«®¨§®«¨à®¢ ë¬ æ¨«¨¤à®¬. � ¤ ç  à¥è ¥âáï ¢ ¡®à®¢áª®¬ ¯à¨¡«¨¦¥¨¨ ¨¢ ¯à¨¡«¨¦¥¨¨ £¥®¬¥âà¨ç¥áª®© ®¯â¨ª¨. �®«ãç¥ë ¢ëà ¦¥¨ï, á¢ï§ë¢ îé¨¥ å à ªâ¥à¨áâ¨ª¨ à áá¥ï®© §¢ãª®¢®©¢®«ë á â¥à¬®¤¨ ¬¨ç¥áª¨¬¨ ¨ ª¨¥¬ â¨ç¥áª¨¬¨ ¯ à ¬¥âà ¬¨ â¥ç¥¨ï.���������  áâ®ïé¥¥ ¢à¥¬ï  ª®¯«¥ ¤®¢®«ì® § ç¨-â¥«ìë© ®¯ëâ ¢ ¨§ãç¥¨¨ à áá¥ï¨ï §¢ãª  ¢¨-åà¥¢ë¬¨ â¥ç¥¨ï¬¨ [1{ 4]. �à¨ íâ®¬ ¢ ª ç¥áâ¢¥®á®¢®£® ä ªâ®à , ®¡ãá«®¢«¨¢ îé¥£® à áá¥ï¨¥§¢ãª®¢®© ¢®«ë, à áá¬ âà¨¢ «¨áì áª®à®áâë¥ ¥-®¤®à®¤®áâ¨ ¢ ¯®â®ª¥. �«¨ï¨î â¥¬¯¥à âãàëå¥®¤®à®¤®áâ¥© ¢ ¢¨åà¥¢ëå â¥ç¥¨ïå   à áá¥-ï¨¥ §¢ãª  ã¤¥«ï«®áì § ç¨â¥«ì® ¬¥ìè¥ ¢¨¬ -¨ï. �â® á¢ï§ ® á ¤¢ã¬ï ¯à¨ç¨ ¬¨. �¥à¢ ï ¯à¨-ç¨  { ®âáãâáâ¢¨¥ ¯à®áâëå   «¨â¨ç¥áª¨å ¬®¤¥-«¥©, ®¯¨áë¢ îé¨å ¯®«¥ â¥¬¯¥à âãàë ¢ â ª®£® â¨-¯  â¥ç¥¨ïå ( ¯à¨¬¥à, â ª¨å ª ª â¥®à¨ï ¤®à®¦-ª¨ � à¬   ¤«ï ¯®«ï áª®à®áâ¨). �â®à ï ¯à¨ç¨-  á¢ï§   á® á«®¦®áâìî ¢ë¤¥«¥¨ï ¢ áã¬¬ à®¬à áá¥ï®¬ á¨£ «¥ á®áâ ¢«ïîé¨å, ®¡ãá«®¢«¥ëåâ¥¬¯¥à âãàë¬¨ ¨ áª®à®áâë¬¨ ¥®¤®à®¤®áâï-¬¨.�  áâ®ïé¥© à ¡®â¥ à áá¬ âà¨¢ ¥âáï § ¤ ç à áá¥ï¨ï §¢ãª®¢®© ¢®«ë â¥¬¯¥à âãàë¬¨ ¥®¤-®à®¤®áâï¬¨ ¢ á«¥¤¥ §  æ¨«¨¤à®¬. � ¤ ç  à¥è -¥âáï ¢ ¡®à®¢áª®¬ ¯à¨¡«¨¦¥¨¨ ¨ ¢ ¯à¨¡«¨¦¥¨¨£¥®¬¥âà¨ç¥áª®© ®¯â¨ª¨. �áá«¥¤ã¥âáï à áá¥ï¨¥ § á« ¡® £à¥âë¬ ¨ §  â¥¯«®¨§®«¨à®¢ ë¬ æ¨«¨-¤à®¬. �«ï íâ®£® ¯à¥¤« £ îâáï ¯à®áâ¥©è¨¥ ¬®-¤¥«¨ à á¯à¥¤¥«¥¨ï â¥¬¯¥à âãàëå ¥®¤®à®¤®-áâ¥© ¤«ï ã¯®¬ïãâëå á«ãç ¥¢. �à®¬¥ â®£®, ¯à¥¤-« £ ¥âáï á¯®á®¡, ¯®§¢®«ïîé¨© à §¤¥«¨âì ¢ ¯à¨ï-â®¬ §¢ãª®¢®¬ á¨£ «¥ ä«ãªâã æ¨¨ ä §ë, ®¡ãá«®-¢«¥ë¥ ¯ã«ìá æ¨ï¬¨ áª®à®áâ¨ ¢ ¯®â®ª¥, ®â ä«ãª-âã æ¨©, á¢ï§ ëå á â¥¬¯¥à âãàë¬¨ ¥®¤®à®¤-®áâï¬¨.1. ���������� ������������ ª ç¥áâ¢¥ ¨áå®¤®£® ãà ¢¥¨ï, ®¯¨áë¢ îé¥-£® à á¯à®áâà ¥¨¥ §¢ãª®¢®© ¢®«ë ¢ áà¥¤¥ áâ¥¬¯¥à âãàë¬¨ ¥®¤®à®¤®áâï¬¨, ¨á¯®«ì§ã¥â-

áï ãà ¢¥¨¥ �®¨  {� â àáª®£® [1]:�� + k2� = � @@xj ( T 0T0 @�@xj )�� 2i! @2@xj@xk (Uj @�@xk ); (j; k = 1; 2; 3): (1)�¤¥áì Uj { ª®¬¯®¥âë áª®à®áâ¨ ¢¨åà¥¢®£® â¥ç¥-¨ïU; k=!=c0, c0 { áª®à®áâì §¢ãª  ¢ ¥¢®§¬ãé¥-®¬ ¯®â®ª¥; ! { ªàã£®¢ ï ç áâ®â  §¢ãª®¢®© ¢®«-ë; T 0 { ¯ã«ìá æ¨¨ â¥¬¯¥à âãàë ®ª®«® ¥¥ áà¥¤¥£®§ ç¥¨ï T0; �=pa=c0�20, �0 { ¯«®â®áâì ¢ ¥¢®§-¬ãé¥®© áà¥¤¥; pa {  ªãáâ¨ç¥áª®¥ ¤ ¢«¥¨¥; =1¤«ï ¢®§¤ãå  ¨ 1.22 { ¤«ï ¢®¤ë. �à¨ ¢ë¢®¤¥ íâ®-£® ãà ¢¥¨ï ¯à¥¤¯®« £ «®áì, çâ® phjUj2i=c�1,pT 02=T0�1.� áá¬®âà¨¬, ª ª®¥ ¢«¨ï¨¥   §¢ãª®¢ãî ¢®«ã®ª §ë¢ ¥â ¯¥à¢®¥ á« £ ¥¬®¥ ¢ ¯à ¢®© ç áâ¨ ãà ¢-¥¨ï (1) (¢«¨ï¨¥ ¢â®à®£® á« £ ¥¬®£® ¨áá«¥¤ã¥âáï¢ [2 { 3]).�®á¯®«ì§ã¥¬áï ¬¥â®¤®¬ á¯¥ªâà «ìëå à §«®¦¥-¨©. �à¨¬¥ïï ¯à¥®¡à §®¢ ¨¥ �ãàì¥T 0(x) = 1R�1 eT (K)eiKxdK;�0(x) = 1R�1 e�(K)eiKxdK;¨§ (1) ¯®«ãç ¥¬e�(K) = T0(k2 �K2)�� 1R�1 eT (K �K0)e�(K0)(KK0)dK0: (2)�«ï ¯«®áª®© ¢®«ë ¢ ¯¥à¢®¬ (¡®à®¢áª®¬) ¯à¨-¡«¨¦¥¨¨ â¥®à¨¨ ¢®§¬ãé¥¨© ¯®«¥ à áá¥ï®£®  â¥ç¥¨¨ §¢ãª  ®¯à¥¤¥«ï¥âáï ¢ëà ¦¥¨¥¬�s(x) = 1Z�1 Kkk2 �K2  eT (K � k)T0 eiKxdK: (3)66 c �. �. �ã¤¨æª¨©, 1998



ISSN 1028 -7507 �ªãáâ¨ç¨© ¢÷á¨ª. 1998. �®¬ 1, N 3. �. 66 { 71�á¨¬¯â®â¨ªã à áá¥ï®£® ¯®«ï ¢ ¤ «ì¥© §®¥ ¯à¨kr� 1, r=L �1, £¤¥ r = jxj, L { «¨¥©ë© à §-¬¥à à áá¥¨¢ îé¥£® ®¡ê¥¬ , ¥âàã¤® ¢ëç¨á«¨âìá ¯®¬®éìî â¥®à¨¨ ¢ëç¥â®¢ ¨ ¬¥â®¤  áâ æ¨® à-®© ä §ë: �s(x) = eikrf(')=pr: (4)�¤¥áìf(') = 2 cos(' � '0)p2i�3k3 eT (K � k)T0 ;K = k(cos'; sin'); k = k(cos'0; sin'0); '0 { ã£®«¬¥¦¤ã  ¯à ¢«¥¨¥¬ ¯ ¤ îé¥© ¢®«ë ¨ ®áìî x ¢¯®«ïà®© á¨áâ¥¬¥ ª®®à¤¨ â (§ ¤ ç  ¯«®áª ï).� ¬¥â¨¬, çâ® à áá¥ï¨¥ ¢  ¯à ¢«¥¨¨, ®àâ®-£® «ì®¬ ¯ ¤ îé¥© ¢®«¥, ®âáãâáâ¢ã¥â (®¡à é -¥âáï ¢ ã«ì ¬®¦¨â¥«ì cos('�'0)), à áá¥ï¨¥ ¦¥  ã£®« ('�'0) = � (à áá¥ï¨¥  § ¤) ¯à®¨áå®-¤¨â «¨èì   â¥¬¯¥à âãàëå ¥®¤®à®¤®áâïå (á¬.â ª¦¥ [3]). �â¬¥â¨¬, çâ®  ¬¯«¨âã¤  à áá¥ï¨ïf(') ¨¬¥¥â ®á®¡¥®áâì ¯à¨ '�'0!0 ¨, á«¥¤®¢ -â¥«ì®, ¡®à®¢áª®¥ ¯à¨¡«¨¦¥¨¥ ¯à¨ â ª¨å ã£« å¥ª®àà¥ªâ®.2. ��������� �� ������� ��������ëç¨á«¨¬  ¬¯«¨âã¤ã à áá¥ï¨ï ¯«®áª®© ¢®«ë¤«ï ª®ªà¥âëå ¢¨åà¥¢ëå â¥ç¥¨©. � ª ç¥áâ¢¥¯à¨¬¥à  â ª®£® â¥ç¥¨ï ¢ë¡¥à¥¬ ¤®à®¦ªã � à-¬   §  á« ¡® £à¥âë¬ æ¨«¨¤à®¬. �§¢¥áâ® [5],çâ® ¤«ï ¨¤¥ «ì®© ¥á¦¨¬ ¥¬®© ¦¨¤ª®áâ¨ ãà ¢¥-¨¥ ¯¥à¥®á  â¥¯«  ¬®¦® § ¯¨á âì ¢ ¢¨¤¥@T@t + vrT = �1�T; (5)£¤¥ �1 = �1=�cp, �1 { â¥¯«®¯à®¢®¤®áâì; cp { â¥-¯«®¥¬ª®áâì áà¥¤ë ¯à¨ ¯®áâ®ï®¬ ¤ ¢«¥¨¨; T {â¥¬¯¥à âãà .�ë¡¥à¥¬ å à ªâ¥àë© «¨¥©ë© ¬ áèâ ¡ ¨á-á«¥¤ã¥¬®£® â¥ç¥¨ï ¨ å à ªâ¥àãî áª®à®áâì. �«ï¤®à®¦ª¨ � à¬   â ª®¢ë¬¨ ï¢«ïîâáï à ááâ®ï¨¥¬¥¦¤ã ¢¨åàï¬¨ ¢ ¢¨åà¥¢®© ¤®à®¦ª¥ l ¨ ¥¥ áª®à®áâìU0. � á«ãç ¥, ª®£¤  ¯à®æ¥áá ¬¨ â¥¯«®¯à®¢®¤®áâ¨¢ â¥ç¥¨¨ ¬®¦® ¯à¥¥¡à¥çì, â. ¥. ª®£¤  ¢¥«¨ç¨ ,®¡à â ï ç¨á«ã �¥ª«¥, �1=lU0� 1, ãà ¢¥¨¥ (5)¯à¨¢®¤¨âáï ª ¢¨¤ã@T@t + vrT = 0; (6)â. ¥. dT=dt= 0. �â® ®§ ç ¥â, çâ® § ç¥¨ï â¥¬-¯¥à âãàë ¢ ¯®â®ª¥ ®áâ îâáï ¯®áâ®ïë¬¨ ¢¤®«ì«¨¨© â®ª , ¨«¨ ¨ ç¥, «¨¨¨ â®ª  ¢ â¥ç¥¨¨ á®-¢¯ ¤ îâ á ¨§®â¥à¬ ¬¨.

� «¨§ ª àâ¨ë ¢®§¨ª®¢¥¨ï ¢¨åà¥© §  æ¨-«¨¤à®¬ [6{ 7] ¯à¨¢®¤¨â ª ¢ë¢®¤ã, çâ®  ¨¡®«¥¥¢ëá®ª¨¥ § ç¥¨ï â¥¬¯¥à âãàë ¢ ¯®â®ª¥ §  á« ¡®- £à¥âë¬ æ¨«¨¤à®¬ á«¥¤ã¥â ®¦¨¤ âì   ä¨¨â-ëå «¨¨ïå â®ª . � ª®¥ à á¯à¥¤¥«¥¨¥ â¥¬¯¥à -âãàë ¯®ª § ®   à¨á. 1, .�  íâ®¬ à¨áãª¥ ¯® ®á¨  ¯¯«¨ª â ®â«®¦¥ë § -ç¥¨ï â¥¬¯¥à âãàë,   ®áì  ¡áæ¨áá á®¢¯ ¤ ¥â á  -¯à ¢«¥¨¥¬ ¤¢¨¦¥¨ï ¢¨åà¥¢®© ¤®à®¦ª¨. �¤®©¨§ ¢®§¬®¦ëå äãªæ¨©, § ¤ îé¨å ¯®¢¥àå®áâì,¨§®¡à ¦¥ãî   à¨á. 1, , ¬®¦¥â ¡ëâì äãªæ¨ïT 0(x; y) = Tc��0B@ 1ch2�l (y � y0)� " sin 2�l (x� U0t))++ 1ch2�l (y + y0) + " sin 2�l (x� U0t))1CA ; (7)£¤¥ Tc { ¯ à ¬¥âà, ¨¬¥îé¨© à §¬¥à®áâì â¥¬-¯¥à âãàë; " 2 [0; 1]; y0 = h=2; h { à ááâ®ï¨¥¬¥¦¤ã ¢¨åà¥¢ë¬¨ æ¥¯®çª ¬¨ ¢ ¤®à®¦ª¥ � à¬  ;!0=2�U0=l (á¬. à¨á. 1,¡).�§¬¥ïï ¯ à ¬¥âà " ®â 0 ¤® 1, ¬®¦® ®¯¨áë¢ âìà á¯à¥¤¥«¥¨¥ â¥¬¯¥à âãàë ¢ ¯®â®ª¥ ®â á«ãç ï « -¬¨ à®© â¥¯«®¢®© áâàã¨ ¤® á«ãç ï, ª®£¤  ®â®-á¨â¥«ì®¥ ¨§¬¥¥¨¥ â¥¬¯¥à âãàë à ¢® ã«î ¢®¢á¥¬ ¯à®áâà áâ¢¥ §  ¨áª«îç¥¨¥¬ â®ç¥ª, á®¢¯ -¤ îé¨å á â®çª ¬¨ à á¯®«®¦¥¨ï ¢¨åà¥© ¢ ¤®à®¦ª¥� à¬  . � íâ¨å â®çª å â¥¬¯¥à âãà  ¯à¨¨¬ ¥â¡¥áª®¥ç® ¡®«ìè®¥ § ç¥¨¥, ® â ª, çâ® ¯®«®¥ª®«¨ç¥áâ¢® â¥¯«  ®áâ ¥âáï ª®¥çë¬.� ç¥áâ¢¥ë¬ ¯®¤â¢¥à¦¤¥¨¥¬ ¢®§¬®¦®áâ¨¨á¯®«ì§®¢ ¨ï ¯à¥¤«®¦¥®© ¬®¤¥«¨ à á¯à¥¤¥«¥-¨ï â¥¬¯¥à âãàë ¢ á«¥¤¥ §  á« ¡® £à¥âë¬ æ¨-«¨¤à®¬ ¬®¦¥â á«ã¦¨âì íªá¯¥à¨¬¥â, ®¯¨á ë©¢ ¬®®£à ä¨¨ [7]. �  à¨á. 2 íâ®© à ¡®âë ¯à¨¢¥¤¥-ë £à ä¨ª¨ ¬£®¢¥ëå § ç¥¨© â¥¬¯¥à âãàë ¨ª®¬¯®¥â áª®à®áâ¨ ¢ ¯®â®ª¥ §  æ¨«¨¤à®¬. � -à ªâ¥à®© ®á®¡¥®áâìî â ª®£® â¥ç¥¨ï ï¢«ï¥â-áï á®¢¯ ¤¥¨¥ ¡®«¥¥  £à¥âëå ®¡« áâ¥© á ®¡« áâï-¬¨ ¡ëáâà®¨§¬¥ïîé¥©áï ¯®¯¥à¥ç®© áª®à®áâ¨ (á®¡« áâï¬¨ ¡®«¥¥ á¨«ì®© § ¢¨åà¥®áâ¨).�§ ¢ëà ¦¥¨ï (7) ¥âàã¤® ¯®«ãç¨âì ¢ëà ¦¥-¨¥ ¤«ï áà¥¤¥© â¥¬¯¥à âãàë   ®á¨ á«¥¤ hT 0i � 1l lZ0 T 0(x; 0)dx = 2Tcp2� "2 : (8)�à¨ " = 0, â. ¥. ¢ á«ãç ¥ « ¬¨ à®© â¥¯««®¢®©áâàã¨, áà¥¤ïï â¥¬¯¥à âãà    ®á¨ á«¥¤  à ¢ hT 0i=Tcp2. 67
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  ¡�¨á. 1. � á¯à¥¤¥«¥¨¥ â¥¬¯¥à âãàë ¢ ¯®â®ª¥ §  á« ¡® £à¥âë¬ æ¨«¨¤à®¬�à¥¤¥ª¢ ¤à â¨ç ï ¢¥«¨ç¨  ¯ã«ìá æ¨© â¥¬-¯¥à âãàë ®â®á¨â¥«ì® ¥¥ áà¥¤¥£® § ç¥¨ï  ®á¨ à ¢ Trms = (hT 02i � hT 0i2)1=2 == � 1l lZ0 T 02(x; 0)dx� hT 0i2 �1=2 == Tc( 2(4� "2)(2� "2)p2(2� "2) � 42� "2)1=2 : (9)� ª¨¬ ®¡à §®¬, ¨§¬¥à¥¨ï áà¥¤¥© â¥¬¯¥à âãàë¨ áà¥¤¥ª¢ ¤à â¨çëå ª®«¥¡ ¨© â¥¬¯¥à âãàë  ®á¨ á«¥¤  ¯®§¢®«ïîâ ®¯à¥¤¥«¨âì ¯ à ¬¥âàë " ¨ Tcäãªæ¨¨ (7), ®¯¨áë¢ îé¥© à á¯à¥¤¥«¥¨¥ â¥¬¯¥-à âãàë ¢ ¢¨åà¥¢®¬ á«¥¤¥ §  á« ¡® £à¥âë¬ æ¨«¨-¤à®¬.� áá¥ï¨¥ §¢ãª    â ª®¬ â¥ç¥¨¨ ¨áá«¥¤ã¥¬¢ á«ãç ¥, ª®£¤  " � 1, â. ¥. ¯à¨ Trms=hT 0i�1.�ãàì¥-®¡à § â ª®£® ¯®«ï â¥¬¯¥à âãàëå ¯ã«ìá -æ¨© à ¢¥eT (K) = Tcl2� sechKyh2 �cos Kyh2 �(Kx)++ "2 sin Kyh2 �� ��(Kx � 2�l ) exp(�i!0t)�� �(Kx + 2�l ) exp(i!0t)��: (10)�®¤áâ ¢«ïï ¢ëà ¦¥¨¥ (10) ¢ ¢ëà ¦¥¨¥ ¤«ï  ¬-¯«¨âã¤ë à áá¥ï¨ï (4), ¯®«ãç ¥¬

f(') =  TclT0 p2i�k3 cos(' � '0)sechK0y l2 �� �cos K 0yh2 �(K 0x) + "2 sin K0yh2 �� ��(K 0x � 2�l ) exp(�i!0t)�� �(K 0x + 2�l ) exp(i!0t)��; (11)£¤¥ K0y=k(sin' � sin'0);K0x=k(cos'� cos'0).�¥à¢®¥ á« £ ¥¬®¥ ¢ ä¨£ãàëå áª®¡ª å íâ®£® ¢ë-à ¦¥¨ï \®â¢¥ç ¥â" §  §¥àª «ì®¥ ®âà ¦¥¨¥ §¢ã-ª®¢®£® á¨£ «  ®â â¥¯«®¢®© áâàã¨, ª®â®à®¥ ¯à®¨á-å®¤¨â ¯à¨ ®âà ¦¥¨¨ ®â ¯«®áª®-á«®¨áâëå ¥®¤®-à®¤®áâ¥©  ªãáâ¨ç¥áª®£® ¯®ª § â¥«ï ¯à¥«®¬«¥¨ï¢ áà¥¤¥. � ª çâ® ¯à¨ ' 6= �=2, '�'0=� ¨¬¥¥¬f� =  TclT0 p2i�k3sech(2kl sin'0)�� �cos(2kh sin'0)�(2k cos'0)++ "2 sin(2kh sin'0)�� ��(2k cos'0 + 2�l ) exp(i!0t)�� �(2k cos'0 � 2�l ) exp(�i!0t)��: (12)�£«®¢ ï ¤¨ £à ¬¬   ¯à ¢«¥®áâ¨ à áá¥ï®£®á¨£ «  ¨¬¥¥â à¥§ª¨© ¬ ªá¨¬ã¬ ¢  ¯à ¢«¥¨¨,®¯à¥¤¥«ï¥¬®¬ á®®â®è¥¨¥¬kj cos'� cos'0j = 2�=l;â. ¥. à áá¥ïë© ¢ ®¡à â®¬  ¯à ¢«¥¨¨ á¨£ «¯à¨¨¬ ¥â ¬ ªá¨¬ «ì®¥ § ç¥¨¥ ¯à¨ ¢ë¯®«¥-¨¨ ãá«®¢¨ï l = �=k cos'0: (13)68



ISSN 1028 -7507 �ªãáâ¨ç¨© ¢÷á¨ª. 1998. �®¬ 1, N 3. �. 66 { 71� à¥§ã«ìâ â¥ íää¥ªâ  �®¯«¥à  ¯à¨ à áá¥ï¨¨ §¢ã-ª  á«¥¤®¬ §  æ¨«¨¤à®¬ ¢®§¨ª ¥â á¤¢¨£ ç áâ®âëà áá¥ï®£® §¢ãª : ç áâ®â  ®âà ¦¥®£® §¢ãª ®â«¨ç ¥âáï ®â ç áâ®âë ¯ ¤ îé¥£® §¢ãª    ¢¥-«¨ç¨ã !D=2�U0=l.�è¨à¥¨¥ ç áâ®â®£® á¯¥ªâà  à áá¥ï®£® á¨£- « , ®¡ãá«®¢«¥®¥  «¨ç¨¥¬ ¢ á«¥¤¥ ¬¥«ª®¬ á-èâ ¡®£® âãà¡ã«¥â®£® ä® , ¬®¦® ãç¥áâì «¨-¡® ¯® ¬¥â®¤¨ª¥ à ¡®âë [3], «¨¡® ¬¥â®¤®¬ ¯®¤áç¥â ª®«¨ç¥áâ¢  ã«¥© [8].3. ����������� ���������������������æ¥¨¬ â¥¯¥àì ¢«¨ï¨¥ â¥¬¯¥à âãàëå ¥®¤®-à®¤®áâ¥© ¢ á«¥¤¥   ä«ãªâã æ¨¨ ä §ë ¯à®è¥¤è¥-£® áª¢®§ì ¯®â®ª §¢ãª®¢®£® á¨£ « . �æ¥ªã ¡ã¤¥¬¯à®¢®¤¨âì ¢ ¯à¨¡«¨¦¥¨¨ £¥®¬¥âà¨ç¥áª®© ®¯â¨-ª¨, ¤«ï ª®â®à®© á¯à ¢¥¤«¨¢  ä®à¬ã«  [1]S(x) = k xZx0 � T 0(x(s))T0 + 2U(x(s))l0(s)c0 � ds; (14)¯®«ãç¥ ï á â®ç®áâìî ¤® ç«¥®¢ ¯¥à¢®£® ¯®àï¤-ª  ¬ «®áâ¨ ¯® qhT 02i=T0 ¨ phjUj2i=c. (�¤¥áì l0 {¥¤¨¨çë© ¢¥ªâ®à, á®¢¯ ¤ îé¨© á  ¯à ¢«¥¨¥¬¯ ¤¥¨ï ¢®«ë).�«ï ¯«®áª®© ¢®«ë, ¯ ¤ îé¥© ¯¥à¯¥¤¨ªã«ïà®®á¨ á«¥¤ , ¢ ¯à¥¥¡à¥¦¥¨¨ ¯ã«ìá æ¨ï¬¨ áª®à®áâ¨¯®«ãç ¥¬ S(x; t) = k LZ�L  T 0(x; y; t)T0 dy: (15)�¤¥áì 2L { à ááâ®ï¨¥ ¬¥¦¤ã ¨§«ãç â¥«¥¬ ¨ ¯à¨-¥¬¨ª®¬.�®á¯®«ì§ã¥¬áï ¢ëà ¦¥¨¥¬ (7) ¤«ï ¯®«ï â¥¬¯¥-à âãàë ¢ á«¥¤¥. �®á«¥ ¥£® ¯®¤áâ ®¢ª¨ ¢ (15) ¯®-«ãç ¥¬:S(x; t) =  4klTc�T0 1cos(2�xl � !0t)�� 1Xn=0(�1)n cos(2n+ 1)(2�xl � !0t)2n+ 1 ; " = 1;S(x; t) =  klTc2�T0��[2� + "2 sin2(2�xl � !0t)]; "� 1: (16)�à¨ íâ®¬ ¯à¥¤¯®« £ ¥âáï, çâ® 2�L=l�1.

�¨á. 2. �£®¢¥ë¥ § ç¥¨ï â¥¬¯¥à âãàë¨ ª®¬¯®¥â áª®à®áâ¨ ¢ ¯®â®ª¥ §  æ¨«¨¤à®¬�à ä¨ª¨, ®¯¨áë¢ îé¨¥ ¢«¨ï¨¥ â¥¬¯¥à âãàëå¥®¤®à®¤®áâ¥©   ä §ã ¯à®è¥¤è¥© áª¢®§ì á«¥¤§¢ãª®¢®© ¢®«ë, ¯à¥¤áâ ¢«¥ë   à¨á. 2. � á«ã-ç ¥ â¥¯«®¨§®«¨à®¢ ®£® æ¨«¨¤à  ª àâ¨  ä«ãª-âã æ¨© â¥¬¯¥à âãàë ¢ á«¥¤¥,   á«¥¤®¢ â¥«ì®, ¨ä«ãªâã æ¨© ä §ë ¯à®è¥¤è¥© áª¢®§ì á«¥¤ §¢ãª®¢®©¢®«ë, áãé¥áâ¢¥® ¬¥ï¥âáï.� íâ®¬ á«ãç ¥ ¤«ï ä«ãªâã æ¨© â¥¬¯¥à âãàëá¯à ¢¥¤«¨¢® á®®â®è¥¨¥ [9]cpT 0 = �U0(U1 � Ux); (17)£¤¥ U1 { áª®à®áâì  ¡¥£ îé¥£®   æ¨«¨¤à ¯®-â®ª ,   T 0 = T �T0. �®¤áâ ¢¨¬ ¢ íâ® ¢ëà ¦¥¨¥§ ç¥¨¥ Ux(x; y), ¤ ¢ ¥¬®¥ â¥®à¨¥© ¤®à®¦ª¨ � à-¬  :Ux = �2l 8><>: sh2�l (y � y0)ch2�l (y � y0) + cos 2�l (x� U0t)�� sh2�l (y + y0)ch2�l (y + y0) � cos 2�l (x� U0t)9>=>; ; (18)£¤¥ � { æ¨àªã«ïæ¨ï ¢¨åà¥© ¢ â¥ç¥¨¨; U0 { áª®-à®áâì ¢¨åà¥¢®© ¤®à®¦ª¨, U0=U1��=2lp2; U1 {áª®àoáâì  ¡¥£ îé¥£®   æ¨«¨¤à ¯®â®ª .�¥£ª® ¢¨¤¥âì, çâ® ¢ á¨«ã ¥ç¥â®áâ¨ ¯® y äãª-æ¨¨ Ux(x; y) ¨áª®¬ë¥ ä«ãªâã æ¨¨ ä §ë, ¢ëç¨á«ï¥-¬ë¥ ¯® ä®à¬ã«¥ (15), ®ª §ë¢ îâáï à ¢ë¬¨ ã«î.�¤¢¨£ ä §ë ¯à®è¥¤è¥© §¢ãª®¢®© ¢®«ë ¢ íâ®¬á«ãç ¥ ¯à®¨áå®¤¨â â®«ìª® §  áç¥â ¨§¬¥¥¨ï áà¥¤-¥© â¥¬¯¥à âãàë ¢ á«¥¤¥. �  ®á¨ á«¥¤  íâ® ¨§¬¥-¥¨¥ â¥¬¯¥à âãàë à ¢®cpT 0 = �Ux�=l:� ®â«¨ç¨¥ ®â ä §®¢ëå ä«ãªâã æ¨©, ä«ãªâã æ¨¨ ¬¯«¨âã¤ë §¢ãª®¢®© ¢®«ë ¢ à áá¬ âà¨¢ ¥¬®¬á«ãç ¥ ®ª §ë¢ îâáï ¥ã«¥¢ë¬¨. �¥©áâ¢¨â¥«ì-®, ¢ ¯à¨¡«¨¦¥¨¨ £¥®¬¥âà¨ç¥áª®© ®¯â¨ª¨ ä«ãª-âã æ¨¨ ãà®¢ï � §¢ãª®¢®© ¢®«ë, ¯à®è¥¤è¥©69



ISSN 1028 -7507 �ªãáâ¨ç¨© ¢÷á¨ª. 1998. �®¬ 1, N 3. �. 66 { 71áª¢®§ì á«ãç ©®-¥®¤®à®¤ãî áà¥¤ã, ã¤®¢«¥â¢®-àïîâ ãà ¢¥¨î [1]gradS grad�+ 12�S = 0: (19)�âáî¤  á â®ç®áâìî ¤® ç«¥®¢ ¯¥à¢®£® ¯®àï¤ª ¬ «®áâ¨ ¯® "1 =  T 02T0 + Ul0c0¯®«ãç ¥¬@�@y + 12 @"1(x; y)@y � 12 yZ�y @2"1(x; �)@x2 d� = 0: (20)�á«¨ â¥¯¥àì ¯à®¨â¥£à¨à®¢ âì (20) ¯® y ®â �L ¤®L, áç¨â ï, çâ® �(x; �L) = 0, "(x; �L)=0, ¯®«ãç -¥¬�(x; y)=�12264"1(x; y) + LZ�Ldy0 y0Z�y0 @2"1(x; �)@x2 375d�: (21)�ç¥¢¨¤®, çâ® ¨â¥£à «ìë© ç«¥ ¢ (21) ®ª §ë-¢ ¥âáï à ¢ë¬ ã«î, ¥§ ¢¨á¨¬® ®â â®£®, ç¥â ¨«¨ ¥ç¥â  ¯® y äãªæ¨ï "(x; y). �«¥¤®¢ â¥«ì-®, ä«ãªâã æ¨¨ ãà®¢ï §¢ãª®¢®© ¢®«ë, ¯à®è¥¤-è¥© áª¢®§ì á«¥¤ §  â¥¯«®¨§®«¨à®¢ ë¬ æ¨«¨-¤à®¬ ®¯à¥¤¥«ïîâáï áã¬¬®©�(x; y) =  U0(U1 � Ux)4cpT0 � Uy2c0 : (22)� ª¨¬ ®¡à §®¬, ä«ãªâã æ¨¨ ä §ë §¢ãª®¢®© ¢®«-ë, ¯à®è¥¤è¥© áª¢®§ì á«¥¤ §  â¥¯«®¨§®«¨à®¢ -ë¬ æ¨«¨¤à®¬, ®¡ãá«®¢«¥ë «¨èì ¯ã«ìá æ¨ï¬¨áª®à®áâ¨ ¢¨åà¥¢®£® â¥ç¥¨ï. � â® ¦¥ ¢à¥¬ï, ä«ãª-âã æ¨¨ ãà®¢ï §¢ãª®¢®© ¢®«ë ®¯à¥¤¥«ïîâáï ª ª¯ã«ìá æ¨ï¬¨ áª®à®áâ¨, â ª ¨ ¯ã«ìá æ¨ï¬¨ â¥¬¯¥-à âãàë ¢ \¯à®á¢¥ç¨¢ ¥¬®¬" â¥ç¥¨¨. �â® ®¡áâ®-ïâ¥«ìáâ¢® ãª §ë¢ ¥â   ¯à¨æ¨¯¨ «ìãî ¢®§¬®¦-®áâì ®¯à¥¤¥«¥¨ï ª ª â¥¬¯¥à âãàëå, â ª ¨ áª®-à®áâëå å à ªâ¥à¨áâ¨ª ¢¨åà¥¢®£® â¥ç¥¨ï §  â¥-¯«®¨§®«¨à®¢ ë¬ æ¨«¨¤à®¬ ¯® ¨§¢¥áâë¬ å -à ªâ¥à¨áâ¨ª ¬  ¬¯«¨âã¤ë ¨ ä §ë §¢ãª®¢®© ¢®«-ë.�����������®¤¢®¤ï ¨â®£¨ ¯à®¢¥¤¥®¬ã ¢ëè¥   «¨§ã,¬®¦® á¤¥« âì á«¥¤ãîé¨¥ ¢ë¢®¤ë. � «¨ç¨¥ ¢ á«¥-¤¥ §  á« ¡® £à¥âë¬ æ¨«¨¤à®¬ â¥¬¯¥à âãàëåä«ãªâã æ¨© ¥ ¢«¨ï¥â    ¯à ¢«¥¨¥ ¬ ªá¨¬ã¬ 

¤¨ £à ¬¬ë  ¯à ¢«¥®áâ¨ à áá¥ï®£®   â¥ç¥-¨¨ §¢ãª®¢®£® á¨£ « . �§¬¥ï¥âáï «¨èì ¥£®  ¬-¯«¨âã¤ . �¬¯«¨âã¤  à áá¥ï¨ï §¢ãª®¢®£® á¨£ -« , à áá¥ï®£® ¢ ®¡à â®¬  ¯à ¢«¥¨¨, ¯à®¨á-å®¤¨â «¨èì   â¥¬¯¥à âãàëå ¥®¤®à®¤®áâïå¨ ¤®áâ¨£ ¥â ¬ ªá¨¬ã¬  ¯à¨ ¢ë¯®«¥¨¨ ãá«®¢¨ï(13). �ã«ìá æ¨¨ â¥¬¯¥à âãàë ¢ á«¥¤¥ §  â¥¯«®-¨§®«¨à®¢ ë¬ æ¨«¨¤à®¬ ¥ ®ª §ë¢ îâ ¢«¨ï¨¥  ä §ã ¯à®è¥¤è¥© áª¢®§ì á«¥¤ §¢ãª®¢®© ¢®«ë.� § ª«îç¥¨¥ ®¯¨è¥¬ á¯®á®¡, ¯®§¢®«ïîé¨©à §¤¥«¨âì ¢ ¯à¨ïâ®¬ §¢ãª®¢®¬ á¨£ «¥ ä«ãªâã- æ¨¨, ®¡ãá«®¢«¥ë¥ ä«ãªâã æ¨ï¬¨ áª®à®áâ¨, ®âä«ãªâã æ¨©, ®¡ãá«®¢«¥ëå ¯ã«ìá æ¨ï¬¨ â¥¬¯¥-à âãàë ¢ ¯®â®ª¥, ¥§ ¢¨á¨¬® ®â å à ªâ¥à  â¥ç¥-¨ï. �â®â á¯®á®¡ ®á®¢    â®¬, çâ® ¯à¨ ¯à®-å®¦¤¥¨¨ ¢®«ë ç¥à¥§ ®¤¨ ¨ â¥ ¦¥ ¥®¤®à®¤-®áâ¨ áà¥¤ë ( ¯à¨¬¥à, ¢ à¥§ã«ìâ â¥ ®âà ¦¥¨ï®â ¯à¥¯ïâáâ¢¨ï) ¢®§¨ª îâ á¢®¥®¡à §ë¥ íää¥ª-âë ¤¢ãªà â®£® ¯à®å®¦¤¥¨ï, ¥ ¨¬¥îé¨¥ ¬¥áâ ¯à¨ ¯à®å®¦¤¥¨¨ ¢®«ë «¨èì ¢ ®¤®¬  ¯à ¢«¥-¨¨. �à¨ íâ®¬ ä«ãªâã æ¨¨ áª®à®áâ¨ ¢ ¯®â®ª¥¨ ä«ãªâã æ¨¨ â¥¬¯¥à âãàë ®ª §ë¢ îâ à §«¨ç®¥¢«¨ï¨¥   ä«ãªâã æ¨¨ ä §ë ¯à®è¥¤è¥© áª¢®§ì¯®â®ª §¢ãª®¢®© ¢®«ë.�¥©áâ¢¨â¥«ì®, ª ª íâ® ¢¨¤® ¨§ ¢ëà ¦¥¨ï(14), à¥§ã«ìâ¨àãîé¨©  ¡¥£ ä §ë §¢ãª®¢®© ¢®«-ë, ¯à®è¥¤è¥© ¢ ¯àï¬®¬ ¨ ®¡à â®¬  ¯à ¢«¥¨¨ç¥à¥§ ®¤¨ ¨ â¥ ¦¥ ¥®¤®à®¤®áâ¨, ®¡ãá«®¢«¥-ë¥ ä«ãªâã æ¨ï¬¨ áª®à®áâ¨, ®ª §ë¢ ¥âáï à ¢ë¬ã«î. � â® ¦¥ ¢à¥¬ï, ä«ãªâã æ¨¨ ä §ë, ®¡ãá«®-¢«¥ë¥ â¥¬¯¥à âãàë¬¨ ¥®¤®à®¤®áâï¬¨, ®ª -§ë¢ îâáï ¢¤¢®¥ ¡®«ìè¨¬¨, ç¥¬ ¯à¨ ®¤®ªà â®¬¯à®å®¦¤¥¨¨ §¢ãª®¢®© ¢®«ë. � ¡«î¤ ¥âáï ¨-â¥à¥áë© íää¥ªâ, ª®£¤  ¤«ï ¢®«ë, ¯à®è¥¤è¥© ¢á«ãç ©®-¥®¤®à®¤®© áà¥¤¥ ¯ãâì L ¢ ¯àï¬®¬ ¨®¡à â®¬  ¯à ¢«¥¨¨, ¤¨á¯¥àá¨ï ä §ë ®ª §ë¢ -¥âáï ¢¤¢®¥ ¡®«ìè¥, ç¥¬ ¤«ï ¢®«ë, ¯à®è¥¤è¥© ¤¨-áâ æ¨î 2L ¢ â®© ¦¥ áà¥¤¥, ® ¢ ®¤®¬  ¯à ¢«¥-¨¨. �â® ï¢«¥¨¥ ®¡ãá«®¢«¥® ª®àà¥«ïæ¨¥© ä«ãª-âã æ¨© ä §ë   ¯àï¬®¬ ¨ ®¡à â®¬  ¯à ¢«¥¨ïå[10, 11]. �«¥¤®¢ â¥«ì®, ¥á«¨   ¯à¨¥¬¨ª, á®¢¬¥-é¥ë© á ¨§«ãç â¥«¥¬, ¯®¯ ¤ ¥â ®âà ¦¥ë© ®â¯à¥¯ïâáâ¢¨ï §¢ãª®¢®© á¨£ «, â® ä«ãªâã æ¨¨ ä -§ë íâ®£® á¨£ «  ®¡ãá«®¢«¥ë «¨èì â¥¬¯¥à âãà-ë¬¨ ä«ãªâã æ¨ï¬¨ ¢ à áá¥¨¢ îé¥© áà¥¤¥.1. � â àáª¨© �. �. � á¯à®áâà ¥¨¥ ¢®« ¢ âãà¡ã-«¥â®©  â¬®áä¥à¥.{ �.: � ãª , 1967.{ 548 á.2. �à®¬®¢ �. �., �§¥àáª¨© �. �., � ¡à¨ª â �. �.� áá¥ï¨¥ §¢ãª    ¢¨åà¥¢®¬ á«¥¤¥ §  æ¨«¨-¤à®¬ // �ªãáâ. ¦.{ 1982.{ N 6.{ �. 763{769.3. �ã¤¨æª¨© �. �. �à®å®¦¤¥¨¥ §¢ãª  áª¢®§ì ¢¨åà¥-¢®© á«¥¤ §  æ¨«¨¤à®¬ // �ªãáâ. ¦.{ 1990.{ N 1.{�. 122{129.70
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