
�¥áâ­¨ª �®áª®¢áª®£® ã­¨¢¥àá¨â¥â . �¥à¨ï 3. �¨§¨ª . �áâà®­®¬¨ï. 2006. ò1 69��� 531.4+550.34+551.243��������� ������� ���� � �������� �������.�. �àá¥­ì¥¢, �.�. �¨ª®« ¥¢áª¨©, �.�. �¥«ª®¢­¨ª®¢(ª ä¥¤à  ä¨§¨ª¨ ¬®àï ¨ ¢®¤ áãè¨)�®«ãç¥­ë ­¥«¨­¥©­ë¥ ãà ¢­¥­¨ï, ®¯¨áë¢ îé¨¥ à á¯à®áâà ­¥­¨¥ ã¯àã£¨å ¢®«­ ¢ ¤¢¨¦ã-é¨åáï ¯®à¨áâëå áà¥¤ å, ­ áëé¥­­ëå â¥ªãé¥© ¦¨¤ª®áâìî ¨«¨ £ §®¬.� áá¬®âà¨¬ ã¯àã£¨¥ ¢®«­ë, à á¯à®áâà ­ïîé¨¥áï¢­ãâà¨ �¥¬«¨ ¢ ¯®à¨áâëå ¨ âà¥é¨­®¢ âëå ¯®à®-¤ å, ¢ ®á®¡¥­­®áâ¨ ¢¡«¨§¨ ¥¥ ¯®¢¥àå­®áâ¨ ¢ ®á -¤®ç­ëå á«®ïå ç¥â¢¥àâ¨ç­®£® ¢®§à áâ . �á ¤®ç­ë¥á«®¨ ¨¬¥îâ á«®¦­®¥ áâà®¥­¨¥, â ª ª ª á®áâ®ïâ ¨§âà¥å ä §: ¯®à¨áâ ï â¢¥à¤ ï ¬ âà¨æ  á®¤¥à¦¨â § -é¥¬«¥­­ë¥ £ § ¨ ¦¨¤ª®áâì, ®¡ëç­® ¢®§¤ãå ¨ ¢®¤ã.� ­¥äâï­ëå ¯« áâ å ­ àï¤ã á ¢®§¤ãå®¬ ¨ ¢®¤®© ¢¬ âà¨æ¥ á®¤¥à¦ âáï ã£«¥¢®¤®à®¤­ë¥ £ §ë ¨ ­¥äâì.�¯¥à¢ë¥ à á¯à®áâà ­¥­¨¥ ã¯àã£¨å ¢®«­ ¢ ¯®à¨áâëåáà¥¤ å ¨§ãç «®áì ¢ à ¡®â å [1{5]. �¤­ ª® ¯à¨ íâ®¬à áá¬ âà¨¢ «®áì «¨èì «¨­¥©­®¥ ¯à¨¡«¨¦¥­¨¥, ¡¥§ãç¥â  ¬®«¥ªã«ïà­®© à¥« ªá æ¨¨ ¨ áà¥¤­¥£® ä¨«ìâà -æ¨®­­®£® â¥ç¥­¨ï, ª®â®à®¥ ¬®¦¥â ¢§ ¨¬®¤¥©áâ¢®¢ âìá ã¯àã£¨¬¨ ¢®«­ ¬¨. �¥«ì ­ áâ®ïé¥© à ¡®âë |á­ïâì ­¥­ã¦­ë¥ ®£à ­¨ç¥­¨ï ¨ ¯®«ãç¨âì ­ ¨¡®«¥¥¯®«­ë¥ ãà ¢­¥­¨ï ¢ á ¬®¬ ®¡é¥¬ á«ãç ¥.�ã¤¥¬ ¨áå®¤¨âì ¨§ ¡ « ­á  ¬ áá á¬¥á¨ ¤¢ãå ä § |â¢¥à¤®© ¤¥ä®à¬¨àã¥¬®© ¬ âà¨æë ¨ ä«î¨¤  (£ §  ¨«¨¦¨¤ª®áâ¨) [3{5]@@t(1�m)�1 + @@xi (1�m)�1ui = 0; (1)@@tm�2 + @@xim�2wi = 0; (2)£¤¥ m | ¯®à¨áâ®áâì, �1; ui ¨ �2; wi | ¯«®â­®áâì¨ áª®à®áâì ¤¢¨¦¥­¨ï â¢¥à¤®© ¨ ä«î¨¤­®© ä § á®-®â¢¥âáâ¢¥­­®. �®«­ë© ¡ « ­á ¨¬¯ã«ìá  ¤«ï â¢¥à¤®©¨ ä«î¨¤­®© ä § ­¥ á®¤¥à¦¨â á¨«ë ¢§ ¨¬®¤¥©áâ¢¨ï,ª®â®à ï ¤¥« ¥â ãà ¢­¥­¨ï á®åà ­¥­¨ï ¨¬¯ã«ìá  ¤«ïª ¦¤®© ä §ë ­¥¤¨¢¥à£¥­â­ë¬¨. �­ ¨¬¥¥â ¢¨¤@@tf(1�m)�1ui +m�2wig++ @@xi f(1�m)�1uiuj +m�2wiwjg== @Tij@xj + f(1�m)�1 +m�2ggi; (3)£¤¥ gi | ãáª®à¥­¨¥ á¨«ë âï¦¥áâ¨, Tij | ¯®«­ë¥ ­ -¯àï¦¥­¨ï, ¯à¨«®¦¥­­ë¥ ª ¯à®¨§¢®«ì­®¬ã á¥ç¥­¨îTij = (1�m)�ij �mp�ij ; (4)�ij | ­ ¯àï¦¥­¨ï, ¤¥©áâ¢ãîé¨¥ ¢ â¢¥à¤®© ¬ âà¨æ¥¨ p | ¯®à®¢®¥ ¤ ¢«¥­¨¥.�«ï â®£® çâ®¡ë ãç¥áâì ¡ « ­á ¨¬¯ã«ìá  ¤«ï ä«î-¨¤­®© ä §ë, à áá¬®âà¨¬ ãà ¢­¥­¨¥ �ãª®¢áª®£® [3]�2D2wiD2t =�@p@t � �am(1�m)(wi � ui) + �2gi; (5)

¢ ª®â®à®¬ D2=D2t = @=@t + wj@=@xj | ®¯¥à â®à�©«¥à  ¤«ï ä«î¨¤­®© ä §ë, a = k(1 � m) , k |¯à®­¨æ ¥¬®áâì áà¥¤ë, � | ¢ï§ª®áâì ä«î¨¤ , ¯à¨ç¥¬k = �m2=r , £¤¥ r | ä¨«ìâà æ¨®­­®¥ á®¯à®â¨¢«¥­¨¥áà¥¤ë. �à ¢­¥­¨¥ �ãª®¢áª®£® (5) ï¢«ï¥âáï, ¢®®¡é¥£®¢®àï, ãà ¢­¥­¨¥¬ ¡ « ­á  á¨«, ãç¨âë¢ îé¨¬ á¨-«ã ¨­¥àæ¨¨, â. ¥. ¯à¥¤áâ ¢«ï¥â á®¡®© ®¡®¡é¥­­ë©¢â®à®© § ª®­ �ìîâ®­ . �§ ­¥£® ¨ ãà ¢­¥­¨ï (2)¬®¦­® ¯®«ãç¨âì ¨ ¡ « ­á ¨¬¯ã«ìá  ¤«ï ä«î¨¤­®©ä §ë. �«ï íâ®£® ­¥®¡å®¤¨¬® ¯®¤áç¨â âì áª®à®áâì¨§¬¥­¥­¨ï ¨¬¯ã«ìá :@@tm�2wi = �2m@wi@t +wi @@t�2m: (6)�â®à®© ç«¥­ ¢ ¯à ¢®© ç áâ¨ (6) ¬®¦­® ­ ©â¨ ¨§ãà ¢­¥­¨ï ­¥à §àë¢­®áâ¨ (2)@@tm�2 =� @@xi (m�2wi);wi @@tm�2 =�wi @@xjm�2wj ;� ¯¥à¢ë© ç«¥­ ¢ ¯à ¢®© ç áâ¨ (6) | ¨§ ãà ¢­¥­¨ï�ãª®¢áª®£® (5)m�2@wi@t =��2mwj @wi@xj �m @p@xi +Ri + �2mgi;£¤¥ R = �r(wi � ui) | á¨«  á®¯à®â¨¢«¥­¨ï. �«¥¤®-¢ â¥«ì­®,@@tm�2wi =� @@xjm�2wiwj �m�ij @p@xj +Ri + �2mgi:�âáî¤  á«¥¤ã¥â § ª®­ á®åà ­¥­¨ï ¨¬¯ã«ìá  ¤«ïä«î¨¤­®© ä §ë:@@t(m�2wi)+ @@xj (m�2wiwj) =�@(mp)@xi +	i+�2mgi;(7)£¤¥ á¨«  ¢§ ¨¬®¤¥©áâ¢¨ï	i = p@m@xi +Ri: (8)�à ¢­¥­¨¥ ¡ « ­á  ¨¬¯ã«ìá  ¤«ï â¢¥à¤®© ä §ë¯®«ãç¨¬, § ¯¨á ¢ (3) ¢ ¢¨¤¥(1�m)�1 @ui@t +m�2@wi@t + ui @@t [(1�m)�1] ++wi@m�2@t = @@xj [Tij � �1(1�m)uiuj �m�2wiwj] ++ [�1(1�m) + �2m]gi



70 �¥áâ­¨ª �®áª®¢áª®£® ã­¨¢¥àá¨â¥â . �¥à¨ï 3. �¨§¨ª . �áâà®­®¬¨ï. 2006. ò1¨ ¢ëç¨â ï íâ® ãà ¢­¥­¨¥ ¨§ (5). � à¥§ã«ìâ â¥ ­ ©¤¥¬�1(1�m)@ui@t � �2(1�m)@wi@t � @�eij@xj ++wi D2D2t(m2�2) + �1(1�m)ui@uj@xj +m�2wi@wj@xj ++ (1�m) ��iuj @ui@xj � �2wj @wi@xj ��� �am(1�m)(wi � ui)� (1�m)(�1 � �2)gi ++ ui D1D1t [�1(1�m)] = 0: (9)�¤¥áì D1=D1t= @=@t+ uj@=@xj | ®¯¥à â®à �©«¥à ¤«ï â¢¥à¤®© ä §ë ¨�eij = (1�m)(�ij + �ijp) = Tij + p�ij (10)| íää¥ªâ¨¢­ë¥ ­ ¯àï¦¥­¨ï, ¢¯¥à¢ë¥ ¢¢¥¤¥­­ë¥¢ à ¡®â å [3, 6].�ã¤¥¬ ¨§ãç âì ã¯àã£¨¥ ¢®«­ë, ª®â®àë¥ ¯à¥¤áâ -¢¨¬ ¢ ¢¨¤¥ ®âª«®­¥­¨© ®â ®á­®¢­®£® á®áâ®ï­¨ï, ®¡®-§­ ç¥­­®£® ¨­¤¥ªá®¬ ­®«ì. �®«­®¢ë¥ ¢®§¬ãé¥­¨ï®¡®§­ ç¨¬ ã£«®¢ë¬¨ áª®¡ª ¬¨ ¨ § ¯¨è¥¬m=m0 + hmi; ui = u0i + huii;wi =w0i + hwii; p= p0 + hpi;Tij = T 0ij + hTiji; a= a0 + hai: (11)�ç¨â ¥¬, çâ® ®âª«®­¥­¨ï ®â ®á­®¢­®£® á®áâ®ï­¨ï,á¢ï§ ­­ë¥ á ã¯àã£¨¬¨ ¢®«­ ¬¨, ¬ «ë ¨ ¯®íâ®¬ãhai � a0; hmi �m0; huii � u0i ; hwii � w0i ; : : : :� áá¬®âà¨¬ ãà ¢­¥­¨¥ á®áâ®ï­¨ï ¤«ï ä«î¨¤­®©ä §ë:�2 = �02 �1 +�2(p� p0)��2A ddt(�2 � �02)� : (12)�¤¥áì �2 � 1 | ®¡ê¥¬­ ï á¦¨¬ ¥¬®áâì, á¢ï§ ­­ ïá ¬®¤ã«¥¬ �­£  E = 1=�2; ¨ A | à¥« ªá æ¨®­­ ï¢ï§ª®áâì ä«î¨¤ . �à¥â¨© ç«¥­ ¢ ¯à ¢®© ç áâ¨ (12)®¯¨áë¢ ¥â ï¢«¥­¨¥ ¬®«¥ªã«ïà­®© à¥« ªá æ¨¨ ä«î-¨¤ , â. ¥.  ¤ ¯â æ¨î ¥£® ¬®«¥ªã« ª ¡ëáâàë¬ ª®«¥-¡ ­¨ï¬ ®¡ê¥¬  ¢ ã¯àã£®© ¢®«­¥ c ­¥®¡à â¨¬ë¬¨¯®â¥àï¬¨ í­¥à£¨¨ [7]. �®«¥ªã«ïà­ ï à¥« ªá æ¨ïáãé¥áâ¢¥­­  ¤«ï àï¤  § ¤ ç, â ª ª ª ¢ë§ë¢ ¥â¤¨á¯¥àá¨î ã¯àã£¨å ¢®«­ ¨ ¤®¯®«­¨â¥«ì­®¥ § âãå -­¨¥. �® íâ¨¬ ¯à¨ç¨­ ¬ ¨¬¥¥â á¬ëá« á®åà ­ïâì ¥¥¯à¨ ¢ë¢®¤¥ ®¡é¨å ãà ¢­¥­¨©. �à ¢­¥­¨¥ á®áâ®ï­¨ï(12) ¯®§¢®«ï¥â ¨áª«îç¨âì ¯«®â­®áâì ¨§ ãà ¢­¥­¨ï­¥à §àë¢­®áâ¨ (2). �ç¨âë¢ ï, çâ® ­¥¢®§¬ãé¥­­®¥á®áâ®ï­¨¥ áà¥¤ë ¢ ®âáãâáâ¢¨¥ ¢®«­ ï¢«ï¥âáï ®¤­®-à®¤­ë¬ (m0 = const; p0 ¯®áâ®ï­­® ¢® ¢à¥¬¥­¨, ­®¨§¬¥­ï¥âáï ¢ ¯à®áâà ­áâ¢¥, u0i = const), ¯®«ãç¨¬ãà ¢­¥­¨¥D02hmiD02t +m0@hwii@xi +�2m0D02hpiD02t ���2Am0 D02D02t �dh�2idt �= 0: (13)

�¤¥áì D02=D02t = @=@t + w0j@=@xj | ®¯¥à â®à �©-«¥à  ¤«ï ä«î¨¤ , ªà®¬¥ â®£® ãçâ¥­®, çâ® ¤¢ ¦-¤ë ¯®¢â®àïîé¨¥áï ¨­¤¥ªáë, ¯® ª®â®àë¬ ¢¥¤¥âáïáã¬¬¨à®¢ ­¨¥, ¬®¦­® ®¡®§­ ç âì ª ª ã£®¤­®, â. ¥.w0i (@=@xi) = w0j (@=@xj) = w0k(@=@xk) = : : : :�à ¢­¥­¨¥ ­¥à §àë¢­®áâ¨ ¤«ï â¢¥à¤®© ä §ë (1)á ãç¥â®¬ ãà ¢­¥­¨ï á®áâ®ï­¨ï�1 = �01 h1� �13 (#� #0)i (14)(§¤¥áì #= �ij�ij = �11+�22+�33 | ¯¥à¢ë© ¢ à¨ ­ââ¥­§®à  ¨áâ¨­­ëå ­ ¯àï¦¥­¨© ¨ �1 | ª®íää¨æ¨¥­â®¡ê¥¬­®£® á¦ â¨ï â¢¥à¤®© ä §ë) ¨¬¥¥â ¢¨¤�1�01 @@t [(1�m)(p� p0)]� �01 �1 + �1#003(1�m0)� @m@t �� �01�13 @#e@t + @@xi [(1�m)�1ui] = 0; (15)£¤¥ #e = �eij�ij = �e11+�e22+�e33 | ¯¥à¢ë© ¨­¢ à¨ ­ââ¥­§®à  íää¥ªâ¨¢­ëå ­ ¯àï¦¥­¨©. �§ (10) á«¥¤ã¥âá¢ï§ì �ij =�p�ij + �eij(1�m) ;ª®â®à ï ¯à¨ á¢¥àâª¥ i= j ¤ ¥â ä®à¬ã«ã#=�3p+ #e1�m: (16)�¥«¨ç¨­®© �1#e0=[3(1 � m0)] ¢ (15) ¬®¦­® ¯à¥-­¥¡à¥çì ¨§-§  ¥¥ ¬ «®áâ¨. � ¯à¨¬¥à, ¢ ¢®¤®­®á-­ëå £¥®«®£¨ç¥áª¨å ¯« áâ å �1 � 5 � 10�6  â¬�1 ,(#e0)max � 5�10�3  â¬ ¨ �1#e0 � 10�8 � 1 . �®¤áâ ¢«ïï¢ (15) á®®â­®è¥­¨ï (11), ¯®«ãç¨¬ ¤«ï â¢¥à¤®© ä §ëãà ¢­¥­¨¥ ­¥à §àë¢­®áâ¨D01hmiD01t + �13 D01h#iD01t ��1(1�m0)D01hpiD01t �� (1�m0)@huii@xi = 0; (17)£¤¥ D01=D01t = @=@t + u0j@=@xj | ®¯¥à â®à �©«¥à ,®¯¨áë¢ îé¨© ¤¢¨¦¥­¨¥ â¢¥à¤®© ä §ë ¢ ¤ ­­®©â®çª¥ ¯à®áâà ­áâ¢ .�®¤áâ ¢«ïï ¢ ãà ¢­¥­¨¥ (7) ä®à¬ã«ë (11) ¨ ãà ¢-­¥­¨¥ á®áâ®ï­¨ï (12), ­ å®¤¨¬ ãà ¢­¥­¨¥ á®åà ­¥­¨ï¨¬¯ã«ìá  ¤«ï ä«î¨¤­®© ä §ë ¢ ¢®«­¥:�02D02hwiiD02t =�@hpi@xi ��m0(1�m0)a0 [hwii�huii]+h�2igi:(18)�à ¢­¥­¨¥ (18) ¡ë«® ¢ë¢¥¤¥­® á ãç¥â®¬ ãà ¢­¥­¨ï­¥à §àë¢­®áâ¨ ¤«ï ä«î¨¤  (13) ¨ § ª®­  � àá¨ [8]@p0@xi + �m0(1�m0)a0 (w0i � u0i )� �02gi = 0; (19)ª®â®àë© ¨¬¥¥â ¬¥áâ® â®«ìª® ¤«ï áà¥¤­¨å, áâ æ¨®-­ à­ëå §­ ç¥­¨© áª®à®áâ¥© ¤¢¨¦¥­¨ï â¢¥à¤®© ä §ë



�¥áâ­¨ª �®áª®¢áª®£® ã­¨¢¥àá¨â¥â . �¥à¨ï 3. �¨§¨ª . �áâà®­®¬¨ï. 2006. ò1 71¨ ä«î¨¤ , ¥£® ¤ ¢«¥­¨ï ¨ ¯«®â­®áâ¨, ¯®à¨áâ®áâ¨¨ ¯à®­¨æ ¥¬®áâ¨ â¢¥à¤®© ¬ âà¨æë.�­ «®£¨ç­®, ¯®¤áâ ¢«ïï ¢ ãà ¢­¥­¨¥ (9) ä®à-¬ã«ë (11) ¨ ãà ¢­¥­¨¥ á®áâ®ï­¨ï (14), ­ å®¤¨¬ãà ¢­¥­¨¥ á®åà ­¥­¨ï ¨¬¯ã«ìá  ¤«ï â¢¥à¤®© ä §ë¢ ã¯àã£®© ¢®«­¥:�01(1�m0)D01huiiD01t � �02(1�m0)D02hwiiD02t � @h�eiji@xj ���01u0i �D01hmiD01t + �13 D01h#eiD01t � (1�m0)�1D01hpiD01t �++ �02w0i �m�2D02hpiD02t + D02hmiD02t �++�01(1�m0)u0i @huji@xj + �02m0w0i @hwji@xj �� �a0m0(1�m0)(wi�ui)� �hai hmi(1�hmi)(w0i�u0i )�� (1�m0)(�1 � �2)gi + hmi(�01 � �02)gi �� �02w0im0�2A D02D02t �dh�2idt �= 0:�­® ã¯à®é ¥âáï á ¯®¬®éìî ãà ¢­¥­¨© ­¥à §àë¢­®á-â¨ ¤«ï â¢¥à¤®© ä §ë (17) ¨ ä«î¨¤  (13) á«¥¤ãîé¨¬®¡à §®¬:�01(1�m0)D01huiiD01t � �02(1�m0)D02hwiiD02t � @�eij@xj �� � �m0a0 (1�m0)(wi�ui) + hmim0a0 (1�hmi)(w0i�u0i )��� �(1�m0)(�1 � �2)� hmi(�01 � �02)� gi = 0: (20)�¨áâ¥¬  ãà ¢­¥­¨© (20), (18), (13), (17) à¥è ¥â§ ¤ çã, ¯®áâ ¢«¥­­ãî ¢ ­ ç «¥ áâ âì¨. �«ï ¯à®¢¥àª¨¯à ¢¨«ì­®áâ¨ íâ®© á¨áâ¥¬ë à áá¬®âà¨¬ ­¥áª®«ìª®ç áâ­ëå á«ãç ¥¢.1. � á«ãç ¥ ­¥¯®¤¢¨¦­®© ¬ âà¨æë u0i = 0 ¨ ­¥¯®-¤¢¨¦­®© (¢ áà¥¤­¥¬) ä«î¨¤­®© ä §ë w0i = 0 . �®£¤ �01(1�m0)@huii@t � �02(1�m0)@hwii@t �� �m0a0 (1�m0)[hwii � huii]� (21)� �(1�m0)(�1 � �2)� hmi(�01 � �02)� gi � @�eij@xj = 0;�02 @hwii@t =�@hpi@xi � �m0(1�m0)a0 [hwii�huii]+ h�2igi;(22)@hmi@t +m0 @hwii@xi +�2m0@hpi@t ��2Am0 @@t �dh�idt �= 0;(23)@hmi@t +�13 @h#ei@t ��1(1�m0)@hpi@t �(1�m0)@huii@xi = 0:(24)

�à ¢­¥­¨ï (21){(24) ¯à¨ A=0 (­¥ ãç¨âë¢ «¨áì¯à®æ¥ááë à¥« ªá æ¨¨ ¢® ä«î¨¤¥) ¡ë«¨ ¯®«ãç¥­ë¢¯¥à¢ë¥ ¢ à ¡®â¥ [3]. �ë«® â ª¦¥ ¯®ª § ­® [4],çâ® ¯à¨ ­¥ª®â®àëå ¤®¯®«­¨â¥«ì­ëå ¯à¥¤¯®«®¦¥­¨ïå(¯®áâ®ï­­ ï ¯®à¨áâ®áâì m=const, ¤®¯®«­¨â¥«ì­ë¥á¢ï§¨ ¬¥¦¤ã ª®íää¨æ¨¥­â ¬¨ ¨ â. ¯.), íâ¨ ãà ¢­¥­¨ï(¯à¨ A= 0) á®¢¯ ¤ îâ á ãà ¢­¥­¨ï¬¨ �à¥­ª¥«ï [1]¨ �¨® [2]. � ¤ «ì­¥©è¥¬ ãà ¢­¥­¨ï (21){(24) ¡ë«¨¤¥â «ì­® ¨áá«¥¤®¢ ­ë ¢ à ¡®â å [4, 5].2. �«ï ¯à ªâ¨ç¥áª¨å ¯à¨«®¦¥­¨© ¢ ¦¥­ ¤àã£®©á«ãç ©, ª®£¤  ä«î¨¤ ¤¢¨¦¥âáï á® áª®à®áâìî w0i 6= 0¢ ­¥¯®¤¢¨¦­®© ¬ âà¨æ¥ u0i = 0 . � íâ®¬ á«ãç ¥ á¨á-â¥¬  ãà ¢­¥­¨© (20), (18), (13), (17) ¯à¨­¨¬ ¥â ¢¨¤@hmi@t �(1�m0)@huii@xi ��1(1�m0)@hpi@t +�13 @h#ei@t = 0;(25)D02hmiD02t +m0@hwii@xi +�2m0D02hpiD02t ���2Am0 D02D02t �dh�idt �= 0; (26)�01(1�m0)@huii@t � �02(1�m0)D02hwiiD02t � @�eij@xij ��� �m0a0 (1�m0)(hwii � huii) + hmia0m0 (1�m0)w0i ��� �(1�m0)(�1 � �2)� hmi(�01 � �02)� gi = 0: (27)�02D02hwiiD02t =�@hpi@xi ��m0(1�m0)a0 [hwii�huii]+h�2igi:(28)�à ¢­¥­¨ï (25){(28) ¯®«ãç¥­ë ¢ ­ áâ®ïé¥© à ¡®-â¥ ¢¯¥à¢ë¥ ¨ à ­¥¥ ­¥ ¨áá«¥¤®¢ «¨áì.3. � á«ãç ¥ á¯«®è­®© â¢¥à¤®© áà¥¤ë, ¯à¨ ®â-áãâáâ¢¨¨ ¯®à ¨ ä«î¨¤  ¨¬¥¥¬ m0 = hmi = 0;w0i = hw0i i = 0 , hpi = p0 = 0; ãà ¢­¥­¨ï (13) ã¤®¢«¥-â¢®àïîâáï â®¦¤¥áâ¢¥­­®, ãà ¢­¥­¨ï (18), (19) ¤ îâ�02 = h�2i= 0 ,   ãà ¢­¥­¨¥ (20) ¯à¥¢à é ¥âáï ¢ ãà ¢-­¥­¨¥, ®¯¨áë¢ îé¥¥ ã¯àã£¨¥ ¢®«­ë ¢ â¢¥à¤®© áà¥¤¥á ãç¥â®¬ á¨«ë âï¦¥áâ¨:�01D01huiiD01t � @�eij@xj � �1gi = 0 (29)¢ ¯¥à¥¬¥­­ëå �©«¥à , ­¥ á¢ï§ ­­ëå á ¤¢¨¦ãé¥©áï¤¥ä®à¬¨àã¥¬®© â¢¥à¤®© áà¥¤®©.4. � ®¡®à®â, ¢ á«ãç ¥ á¯«®è­®© ­¥äâ¨ ¨«¨ ¢®¤ë,ª®£¤  u0i = huii= 0; m0 = 1; hmi= 1; ãà ¢­¥­¨¥ (13)¤ ¥â ãà ¢­¥­¨¥ ­¥à §àë¢­®áâ¨ á ãç¥â®¬ à¥« ªá æ¨¨:@hwii@xi + �2D02hpiD02t ��2A D02D02t �dh�idt �= 0: (30)�à ¢­¥­¨¥ (17) ¯à¨¢®¤¨â ª ãá«®¢¨î h#ei = const ,¨ íâã ¯®áâ®ï­­ãî ¬®¦­® ¢ë¡à âì à ¢­®© ­ã«î.



72 �¥áâ­¨ª �®áª®¢áª®£® ã­¨¢¥àá¨â¥â . �¥à¨ï 3. �¨§¨ª . �áâà®­®¬¨ï. 2006. ò1�à ¢­¥­¨¥ (18) ¯à¥¢à é ¥âáï ¢ ãà ¢­¥­¨¥  ªãáâ¨ª¨¤¢¨¦ãé¥©áï áà¥¤ë:�02D02hwiiD02t =�@hpi@xi + h�2igi; (31)®¯¨áë¢ îé¥¥ ®áæ¨««ïæ¨¨ áª®à®áâ¨, ¤ ¢«¥­¨ï¨ ¯«®â­®áâ¨ ¢ ã¯àã£®© ¢®«­¥ á ãç¥â®¬ £à ¢¨â -æ¨¨ [9]. � ª®­ � àá¨ (19) ¯à¨­¨¬ ¥â ¢¨¤ ª« á-á¨ç¥áª®£® £¨¤à®áâ â¨ç¥áª®£® § ª®­  ¤«ï áà¥¤­¥£®¤ ¢«¥­¨ï p0 : @p0@xi = �02gi; (32)¨, â ª ª ª gi = (0; 0; g) , ®â«¨ç­ë¬¨ ®â ­ã«ï ®ª §ë¢ -îâáï ¨§¬¥­¥­¨ï ¤ ¢«¥­¨ï â®«ìª® ¯® ¢¥àâ¨ª «ì­®©ª®®à¤¨­ â¥ z : @p0=@z = �02g . �à®¬¥ â®£®, ãà ¢­¥-­¨¥ (20) ¤ ¥â �eij = const , ¢ ç áâ­®áâ¨ �ij = 0 .� ª¨¬ ®¡à §®¬, ¢ë¢¥¤¥­­ë¥ ­ ¬¨ ¯®«­ë¥ ãà ¢­¥-­¨ï ¯¥à¥å®¤ïâ ¢ ­¥ª®â®àëå ç áâëå á«ãç ïå ¢ ãà ¢-­¥­¨ï, ¯®«ãç¥­­ë¥ à ­¥¥. �à¥¤áâ ¢«ï¥âáï æ¥«¥á®®¡-à §­ë¬ ¨á¯®«ì§®¢ âì ¨å ¯à¨ à¥è¥­¨¨ ­®¢ëå § ¤ çä¨§¨ª¨ ¯®à¨áâëå áà¥¤, çâ® ¬®¦¥â á®áâ ¢¨âì ¯à¥¤¬¥â¡ã¤ãé¨å ¨áá«¥¤®¢ ­¨©.
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