
�¥áâ¨ª �®áª®¢áª®£® ã¨¢¥àá¨â¥â . �¥à¨ï 3. �¨§¨ª . �áâà®®¬¨ï. 2006. ò1 15��� 517.958:533.7 ��������������������� ���������� ����������������� ������� ��� �����������������.�. �«¨§ à®¢ �), �.�. �¥à¥£¨(ª ä¥¤à  ¬ â¥¬ â¨ª¨)E-mail: seregin@afrodita.phys.msu.ru�à¨¢¥¤¥ ¢¨¤ ��� ãà ¢¥¨©, ¯®«ãç¥ëå ¯ãâ¥¬ ¬®¬¥â®£® ®áà¥¤¥¨ï ¬®¤¥«ì®£®ª¨¥â¨ç¥áª®£® ãà ¢¥¨ï. �  ®á®¢¥ ¯à¥¤áâ ¢«¥¨ï ��� ãà ¢¥¨© ¢ ¢¨¤¥ ¤¨ää¥à¥æ¨ «ìëå§ ª®®¢ á®åà ¥¨ï ¨ ¢ë¤¥«¥¨ï ¢ ¨å ¤¨áá¨¯ â¨¢ëå á« £ ¥¬ëå ¢ ä®à¬¥ � ¢ì¥{�â®ªá ¯®«ãç¥  ®æ¥®ç ï ä®à¬ã«  ¤«ï ª®íää¨æ¨¥â  ®¡ê¥¬®© ¢ï§ª®áâ¨. �ë¢¥¤¥ ï ä®à¬ã«   «®£¨ç  ¨§¢¥áâ®¬ã ¢ëà ¦¥¨î ¤«ï ®¡ê¥¬®© ¢ï§ª®áâ¨, á¢ï§ ®¬ã á ¥à ¢®¢¥á®áâìî¯® ¢à é â¥«ìë¬ áâ¥¯¥ï¬ á¢®¡®¤ë.�¢¥¤¥¨¥�¢ §¨£ §®¤¨ ¬¨ç¥áª¨¥ (���) ãà ¢¥¨ï ¯¥à¢®- ç «ì® ¡ë«¨ ¯®«ãç¥ë ¯ãâ¥¬ ¬®¬¥â®£® ®áà¥¤-¥¨ï ¬®¤¥«ì®£® ª¨¥â¨ç¥áª®£® ãà ¢¥¨ï [1, 2].� à ¡®â¥ [2] ��� ãà ¢¥¨ï ¢ë¯¨á ë ¢ ¢¨¤¥ «®-ª «ì®© ä®à¬ë ¨â¥£à «ìëå § ª®®¢ á®åà ¥¨ï¬ ááë, ¨¬¯ã«ìá  ¨ ¯®«®© í¥à£¨¨ ¤«ï ¬®® â®¬®£®£ § . �®¯®«¨â¥«ìë¥ ¯® áà ¢¥¨î á  ¢ì¥-áâ®ª-á®¢áª¨¬¨ ç«¥ë ¢ ��� ãà ¢¥¨ïå ¯à¥¤áâ ¢«ïîâ á®-¡®© íää¥ªâ¨¢ë¥ à¥£ã«ïà¨§ â®àë, ®¡¥á¯¥ç¨¢ îé¨¥ãáâ®©ç¨¢®áâì ç¨á«¥®£®  «£®à¨â¬  [2, 3] ¨ ¤à.� ¤ ®© à ¡®â¥, á«¥¤ãï ¯®¤å®¤ã ®¯¨á ®¬ã¢ [2], ��� ãà ¢¥¨ï ¯à¥¤áâ ¢«¥ë ¢ ¢¨¤¥ «®ª «ì-ëå § ª®®¢ á®åà ¥¨ï ¤«ï ¥¬®® â®¬®£® £ § ,â. ¥. £ § , ®¡« ¤ îé¥£® ¢ãâà¥¨¬¨ áâ¥¯¥ï¬¨ á¢®-¡®¤ë. � íâ®¬ á«ãç ¥ ¢ë¤¥«¥¨¥ ¤¨áá¨¯ â¨¢ëå á« -£ ¥¬ëå â¨¯  � ¢ì¥{�â®ªá  ¯à¨¢®¤¨â ª ¯®áâà®¥¨î¯à¨¡«¨¦¥®© ä®à¬ã«ë ¤«ï ª®íää¨æ¨¥â  ®¡ê¥¬-®© ¢ï§ª®áâ¨. �®«ãç¥ ï â ª¨¬ ®¡à §®¬ ä®à¬ã« á®®â¢¥âáâ¢ã¥â ¤ ë¬, ¨¬¥îé¨¬áï ¢ «¨â¥à âãà¥.1. �¢¥ ä®à¬ë § ¯¨á¨ ��� ãà ¢¥¨©�®£« á® à ¡®â ¬ [1, 2], ª¢ §¨£ §®¤¨ ¬¨ç¥áªãîá¨áâ¥¬ã ¬®¦® ¢ë¢¥áâ¨ ¨§ ª¨¥â¨ç¥áª®£® ãà ¢¥¨ï¢¨¤ @f@t +(v �r)f (0) = (v � r)�(v � r)f (0)+ f (0) � f� ; (1)£¤¥ f (0) = �� 12�RT �3=2 exp��(v�u)22RT � : (2)�¤¥áì � = �(x; t) | ¯«®â®áâì, u = u(x; t) | £ -§®¤¨ ¬¨ç¥áª ï áª®à®áâì, p = p(x; t) | ¤ ¢«¥¨¥,T = T (x; t) | â¥¬¯¥à âãà , f (0) | «®ª «ì®-à ¢®-¢¥á®¥ à á¯à¥¤¥«¥¨¥ � ªá¢¥««  (2) á ¬ ªà®¯ à -¬¥âà ¬¨ �;u; T , ®¯à¥¤¥«ï¥¬ë¬¨ á ¯®¬®éìî äãª-æ¨¨ f = f(x;v; T ) . � à ¬¥âà � = �(�; T ) ¢ ¯à ¢®©

ç áâ¨ (2) ¨â¥à¯à¥â¨àã¥âáï ª ª å à ªâ¥à®¥ ¢à¥-¬ï à¥« ªá æ¨¨ ¬®«¥ªã« ª «®ª «ì®-à ¢®¢¥á®¬ãà á¯à¥¤¥«¥¨î ¨ á®¢¯ ¤ ¥â ¯® ¯®àï¤ªã ¢¥«¨ç¨ëá® áà¥¤¨¬ ¢à¥¬¥¥¬ á¢®¡®¤®£® ¯à®¡¥£  ¬®«¥ªã«¢ £ §¥. � ªà®¯ à ¬¥âàë, ¢å®¤ïé¨¥ ¢ ä®à¬ã«ã ¤«ï¢ëç¨á«¥¨ï � , â ª¦¥ áç¨â îâáï ª¢ ¤à âãà ¬¨ ®â f .�à®¨â¥£à¨à®¢ ¢ ãà ¢¥¨¥ (1) á ¢¥á ¬¨1;v;v2=2 , ¯à¨¤¥¬ ª á¨áâ¥¬¥@�@t +div(�u) = div � [div(�u
u) +rp] ; (3)@(�u)@t +div(�u
u) +rp== div � hdiv(�u
u
 u) + (r
 pu) + (r
 pu)Ti++r� [div(pu)]; (4)@@t ���u22 + "��+div ��u�u22 + "�+ pu�== div ��div ���u22 + "+ 2p��u
u�++r �p�u22 + "+ p����; (5)£¤¥ 
 | ®¯¥à æ¨ï ¯àï¬®£® â¥§®à®£® ¯à®¨§¢¥¤¥¨ï.�«¥¤ãï ¨¤¥ï¬ à ¡®âë [2], ¯à¥¤áâ ¢¨¬ íâã á¨á-â¥¬ã ¢ ¢¨¤¥ § ª®®¢ á®åà ¥¨ï ¬ ááë, ¨¬¯ã«ìá ¨ í¥à£¨¨, § ¯¨á ëå ¢ ¤¨ää¥à¥æ¨ «ì®© ä®à¬¥¤«ï ¯®¤¢¨¦®£® ¬ â¥à¨ «ì®£® ®¡ê¥¬  V (t) , ¯¥à¥¬¥-é îé¥£®áï ¢¤®«ì ¨â¥£à «ìëå ªà¨¢ëå ¢¥ªâ®à®£®¯®«ï jm(t)=� : @�@t +div jm = 0; (6)@(�u)@t +div(jm 
u) +rp= div�; (7)@@t ���u22 + "��+div �jm�u22 + "��= divA�divq:(8)�) �áâ¨âãâ ¬ â¥¬ â¨ç¥áª®£® ¬®¤¥«¨à®¢ ¨ï ���.8 ���, ä¨§¨ª ,  áâà®®¬¨ï, ò1



16 �¥áâ¨ª �®áª®¢áª®£® ã¨¢¥àá¨â¥â . �¥à¨ï 3. �¨§¨ª . �áâà®®¬¨ï. 2006. ò12. �à ¢¥¨¥ ¥à §àë¢®áâ¨ ¨ ¢¥ªâ®à¯«®â®áâ¨ ¯®â®ª  ¬ ááë�à ¢¨¢ ï ¯¥à¢ë¥ ãà ¢¥¨ï (3) ¨ (6),  ©¤¥¬¢¥ªâ®à ¯«®â®áâ¨ ¯®â®ª  ¬ ááëjm = �u� � (div(�u
u) +rp) : (9)3. �à ¢¥¨¥ ¨¬¯ã«ìá  ¨ â¥§®à ¢ï§ª¨å ¯àï¦¥¨©�®¯®áâ ¢¨¬ ãà ¢¥¨ï ¨¬¯ã«ìá  (4) ¨ (7) ¨  ©-¤¥¬ ¢¨¤ â¥§®à  � . �«ï íâ®£® ¢ëç¨á«¨¬div(jm 
u) = div(�u
u)� div(� div(�u
 u)
u)��div(�rp
u):�®£¤  ãà ¢¥¨¥ (4) ¬®¦® ¯¥à¥¯¨á âì ¢ ¢¨¤¥@(�u)@t +div(jm 
u) +rp==�div(� div(�u
u)
u)� div(�rp
u) ++divn�hdiv(�u
u
u)+(r
 pu)+(r
 pu)Tio++div fI� div(pu)g ; (10)£¤¥ ¨á¯®«ì§®¢ ® â®¦¤¥áâ¢®div fI� div(pu)g=rf� div(pu)g :�§ (10) ¨ (7) á«¥¤ã¥â, çâ® â¥§®à ¢ï§ª¨å  ¯àï¦¥-¨© � ¨¬¥¥â ¢¨¤� =�� div(�u
u)
u� �(rp
u) ++ � hdiv(�u
 u
u) + (r
 pu) + (r
 pu)Ti++ I� div(pu):�à¥¤áâ ¢¨¬ íâ®â â¥§®à ¢ ¢¨¤¥ áã¬¬ë â¥§®à  ¢ï§ª¨å ¯àï¦¥¨© � ¢ì¥{�â®ªá �NS = �[(r
u) + (r
u)T� (2=3)I divu] + �I divu(11)¨ ¥ª®â®à®© ¤®¡ ¢ª¨. �¤¥áì � | ª®íää¨æ¨¥â ¤¨- ¬¨ç¥áª®© ¢ï§ª®áâ¨, � | ª®íää¨æ¨¥â ¢â®à®©, ¨«¨®¡ê¥¬®©, ¢ï§ª®áâ¨.�®á¯®«ì§ã¥¬áï â®¦¤¥áâ¢ ¬¨(r
 pu) = p(r
 u) + (u
rp);(r
 pu)T = p(r
 u)T + (rp
u);div(pu) = (u � r)p+ pdivu;div(�u
u
 u) = div(�u
 u)
u+ �u
 [(u � r)u] :�®£¤  � ¯à¨¬¥â ¢¨¤� = �p �(r
 u) + (r
u)T�++ �u
 [�(u � r)u+rp] + �I [(u � r)p+ pdivu] :

�à¥®¡à §ã¥¬ ¯®«ãç¥®¥ ¢ëà ¦¥¨¥, ¯à¨¡ ¢«ïï¨ ¢ëç¨â ï ¢¥«¨ç¨ë �Ipdivu ¨ (2=3)�pI divu :� = �p �(r
 u) + (r
u)T � (2=3)I divu�++ �u
 [�(u � r)u+rp] + �I [(u � r)p+ pdivu] ++ �Ipdivu� �Ipdivu+ (2=3)�pI divu;¨«¨, á£àã¯¯¨à®¢ ¢ á« £ ¥¬ë¥,�= �p �(r
u) + (r
u)T � (2=3)I divu�++ �pI(5=3�) divu+ �u
 [�(u � r)u+rp] ++ �I [(u � r)p+ pdivu] : (12)�à ¢¨¢ ï ¢ëà ¦¥¨¥ (12) á ¢¨¤®¬ â¥§®à � ¢ì¥{�â®ªá  (11), ã¢¨¤¨¬ çâ®�= �p; � = ��53 � � : (13)�§ ¯¥à¢®£® á®®â®è¥¨ï áà §ã á«¥¤ã¥â, çâ® � ¨¬¥¥âá¬ëá« ¬ ªá¢¥««®¢áª®£® ¢à¥¬¥¨ à¥« ªá æ¨¨ [6]. �§¯®«ãç¥®© ä®à¬ã«ë ¤«ï ª®íää¨æ¨¥â  ®¡ê¥¬®©(¢â®à®©) ¢ï§ª®áâ¨ á«¥¤ã¥â, çâ® íâ®â ª®íää¨æ¨¥â¥®âà¨æ â¥«¥ ¨ á¢ï§  á  «¨ç¨¥¬ ¢ãâà¥¨å áâ¥-¯¥¥© á¢®¡®¤ë ¬®«¥ªã«ë, çâ® á®®â¢¥âáâ¢ã¥â â¥®à¥-â¨ç¥áª¨¬ ¯à¥¤áâ ¢«¥¨ï¬, ¨§«®¦¥ë¬ ¢ ç áâ®áâ¨,¢ à ¡®â å [4, 5].� ª¨¬ ®¡à §®¬, â¥§®à ¢ï§ª¨å  ¯àï¦¥¨© ¢ ���á¨áâ¥¬¥ ãà ¢¥¨© ¬®¦¥â ¡ëâì § ¯¨á  ¢ ¢¨¤¥� =�NS + �u
 [�(u � r)u+rp] ++ �I [(u � r)p+ pdivu] ; (14)£¤¥ �NS ¨¬¥¥â ¢¨¤ (11).4. �à ¢¥¨¥ ¯®«®© í¥à£¨¨ ¨ ¢¥ªâ®àâ¥¯«®¢®£® ¯®â®ª � áá¬®âà¨¬ âà¥âìî ¯ àã ãà ¢¥¨© (5), (8) ¨§ ª®-â®àëå á ¯®¬®éìî ¤®áâ â®ç® £à®¬®§¤ª¨å â¥§®àëå¯à¥®¡à §®¢ ¨© ®¯à¥¤¥«¨¬ ¢¨¤ ¢¥ªâ®à®¢ A ¨ q . �«ïíâ®£® § ¯¨è¥¬ (5) ¢ ¢¨¤¥@@t ���u22 + "��+div �jm�u22 + "+ p���==�div ��w�u22 + "+ p���++div ��div ���u22 + "+ 2p��u
u�++r �p�u22 + "+ p����;  (8) ¯¥à¥¯¨è¥¬ ¢ ¢¨¤¥@@t ���u22 + "��+div �jm�u22 + "+ p���== div�jm p��div+A� divq:



�¥áâ¨ª �®áª®¢áª®£® ã¨¢¥àá¨â¥â . �¥à¨ï 3. �¨§¨ª . �áâà®®¬¨ï. 2006. ò1 17�à ¢¨¢ ï ¯®á«¥¤¨¥ ¤¢  ¢ëà ¦¥¨ï,  ©¤¥¬A� q=�jm p� � [� div(�u
u)+rp]�u22 +"+p��++ � div ���u22 + "+2p��u
 u�++ �pr�u22 + "+ p��+ � �u22 + "+ p��rp:�à¨¢®¤ï ¯®¤®¡ë¥ ç«¥ë ¨ ¨á¯®«ì§ãï â®¦¤¥áâ¢ â¥§®à®£®   «¨§ , ¯®«ãç¥®¥ ¢ëà ¦¥¨¥ ¬®¦®¯¥à¥¯¨á âì ¢ ¢¨¤¥A� q==�jm p� + �p [(r
u) + (r
 u)� (2=3)I divu]u++ �u (u � [�(u�r)u+rp]) + �u [(u�r)p+ pdivu] ++ �pu (5=3� ) divu+ �pr �p� + "�++ ��u �(u � r)"+ p(u � r)�1���++� p�u(u � r)�� ��up 1�2 (u � r)�:�§ ¯®«ãç¥®£® ¢ëà ¦¥¨ï ¬®¦® ¢ë¤¥«¨âì â¥-§®à � ¢ ¢¨¤¥ (12):A� q=�u� jm p� + �pr �p� + "�++ ��u �(u � r)"+ p(u � r)�1��� :� â¥®à¨¨ � ¢ì¥{�â®ªá  [4]ANS =�NSu� pu¯à¥¤áâ ¢«ï¥â á®¡®© à ¡®âã ¯®¢¥àå®áâëå á¨« ¤ ¢-«¥¨ï ¨ ¢ãâà¥¥£® ¢ï§ª®£® âà¥¨ï ¢ ¥¤¨¨æã¢à¥¬¥¨. �®   «®£¨¨ ¯®«®¦¨¬A=�u� pjm=�:�áâ «ìë¥ á« £ ¥¬ë¥ ®¡®§ ç¨¬ ç¥à¥§q=��pr �p� + "�� ��u �(u � r)"+ p(u � r)�1��� :�ë¤¥«¨¬ ¢ â¥¯«®¢®¬ ¯®â®ª¥ q ç áâì, á¢ï§ ãîá ¯®â®ª®¬ � ¢ì¥{�â®ªá :qNS =�{rT:�à¨¬¥¬ ¢ ª ç¥áâ¢¥ ãà ¢¥¨ï á®áâ®ï¨ï | ãà ¢¥-¨¥ á®áâ®ï¨ï ¨¤¥ «ì®£® £ § p= �RT; "= RT � 1 ;â®£¤ q=��p R � 1rT � ��u �(u � r)"+ p(u � r)�1��� :

�®¯®áâ ¢«ïï ä®à¬ã«ë ¤«ï q ¨ qNS; ¯®«ãç¨¬, çâ®ª®íää¨æ¨¥â â¥¯«®¯à®¢®¤®áâ¨ ¢ ��� ¬®¤¥«¨ ®¯à¥-¤¥«ï¥âáï ª ª { = �p R � 1 ;¨ ¢ëà ¦¥¨¥ ¤«ï â¥¯«®¢®£® ¯®â®ª  ¢ ��� ãà ¢¥¨-ïå ¯à¨¬¥â ¢¨¤q= qNS � ��u �(u � r)"+ p(u � r)�1��� : (15)� ª¨¬ ®¡à §®¬, ¯®«ãç¥ ï   ®á®¢¥ ª¨¥â¨ç¥-áª®£® ãà ¢¥¨ï ��� á¨áâ¥¬  ¢¨¤  (3){(5) ¯à¥¤áâ ¢-«¥  ¢ ¢¨¤¥ § ª®®¢ á®åà ¥¨ï (6){(8), £¤¥ ¢¥ªâ®àë¯«®â®áâ¨ ¯®â®ª  ¬ ááë, â¥¯«®¢®£® ¯®â®ª  ¨ â¥§®à¢ï§ª¨å  ¯àï¦¥¨© ¯à¥¤áâ ¢«ïîâáï ¢ ¢¨¤¥ á« £ ¥-¬ëå ¢¨¤  � ¢ì¥{�â®ªá , ¨ ¤®¡ ¢ª¨ á ª®íää¨æ¨¥-â®¬ � ¨ ¨¬¥îâ ¢¨¤ (9), (14) ¨ (15). � à ¡®â¥ [2] ¡ë«®¯®ª § ®, çâ® ¤®¡ ¢ª¨ ª á« £ ¥¬ë¬ � ¢ì¥{�â®ªá ¢ â¥§®à¥ ¢ï§ª¨å  ¯àï¦¥¨© � , ¢¥ªâ®à¥ ¯«®â®áâ¨¯®â®ª  ¬ ááë jm ¨ â¥¯«®¢®¬ ¯®â®ª¥ q ¢ áâ æ¨® à-®¬ á«ãç ¥ ¬ «ë ¨ ¨¬¥îâ ¯®àï¤®ª o(�2) .5. �®à¬ã«ë ¤«ï ¤¨áá¨¯ â¨¢ëåª®íää¨æ¨¥â®¢ ¨ ¨å ®¡®¡é¥¨ï�  ®á®¢ ¨¨ ª¨¥â¨ç¥áª®£® ¢ë¢®¤  ��� ãà ¢-¥¨© ¤¨áá¨¯ â¨¢ë¥ ª®íää¨æ¨¥âë ¯®«ãç îâáï¢ ã¯à®é¥®© ä®à¬¥�= �p; � = ��53 � � ; { = �p R � 1 :� ¬¥â¨¬, çâ® ¨¬¥® ¢ â ª®¬ ¢¨¤¥ ª®íää¨æ¨¥âë¢ï§ª®áâ¨ � ¨ â¥¯«®¯à®¢®¤®áâ¨ � ¯®«ãç îâáï ¯à¨¢ë¢®¤¥ á¨áâ¥¬ë ãà ¢¥¨© � ¢ì¥{�â®ªá  ¬¥â®¤ ¬¨�¥¯¬¥ {�áª®£  ¨§ ãà ¢¥¨ï �å â £ à , �à®áá ,�àãª  (���).�¢¥¤¥¬ ç¨á«® �à ¤â«ï Pr 6= 1 ¨ § ¯¨è¥¬ ª®íä-ä¨æ¨¥â â¥¯«®¯à®¢®¤®áâ¨ ¢ ¢¨¤¥{ = � R � 1 1Pr :� à ¡®â¥ [2] à¥« ªá æ¨®ë© ¯ à ¬¥âà ��� ¬®¤¥«¨¯à¥¤«®¦¥® ¢ëç¨á«ïâì ª ª� = �� Sc ;£¤¥ Sc | ç¨á«® �¬¨¤â , ¢¥«¨ç¨  ª®â®à®£® ¤«ï£ §®¢ ¡«¨§ª  ª ¥¤¨¨æ¥ [6].�®à¬ã«  ¤«ï ª®íää¨æ¨¥â  ®¡ê¥¬®© ¢ï§ª®á-â¨ (13) ®âà ¦ ¥â ®á®¢ë¥ á¢®©áâ¢  ¢¥«¨ç¨ë � ,  ¨¬¥®, â ª ª ª ¢ £ § å  6 5=3 , â® � à ¢ ã«î ¤«ï £ §®¢ ¡¥§ ¢ãâà¥¨å áâ¥¯¥¥© á¢®¡®¤ë(®¤® â®¬ëå £ §®¢) ¨ ¯®«®¦¨â¥«ì  ¤«ï £ §®¢,¨¬¥îé¨å ¢ãâà¥¨¥ áâ¥¯¥¨ á¢®¡®¤ë [4{6]. �à¨íâ®¬ ¢¥«¨ç¨  ª®íää¨æ¨¥â  ¢â®à®© ¢ï§ª®áâ¨ ¥á¢ï§ë¢ ¥âáï á ª®ªà¥âë¬¨ ¢¨¤ ¬¨ ¢ãâà¥¨å áâ¥-¯¥¥© á¢®¡®¤ë ¨ ®¯à¥¤¥«ï«áï â®«ìª® ¢¥«¨ç¨®©  .9 ���, ä¨§¨ª ,  áâà®®¬¨ï, ò1
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���������	
�����®íää¨æ¨¥âë B (¯ãªâ¨à) ¨ Zrot (á¯«®è ï «¨¨ï)�ëà ¦¥¨¥ ¤«ï ª®íää¨æ¨¥â  ¢â®à®© ¢ï§ª®áâ¨,§ ¢¨áïé¥© ®â ¢à é â¥«ìëå áâ¥¯¥¥© á¢®¡®¤ë, ¯à¥¤-«®¦¥® ¢ à ¡®â¥ [5] ¢ ¢¨¤¥� = pRcV rot�rot; (16)£¤¥ cV | ã¤¥«ì ï â¥¯«®¥¬ª®áâì ¯à¨ ¯®áâ®ï®¬®¡ê¥¬¥, rot | ¤®«¨ ¢ãâà¥¥© í¥à£¨¨, á®¤¥à¦ -é¥©áï ¢® ¢à é â¥«ìëå áâ¥¯¥ïå á¢®¡®¤ë, �rot |¢à¥¬ï à¥« ªá æ¨¨ ¢à é â¥«ìëå áâ¥¯¥¥© á¢®¡®¤ë.�®¦® ¯®ª § âì, çâ® ¢ëà ¦¥¨¥ (16) ¬®¦¥â ¡ëâì¯à¥¤áâ ¢«¥® ¢ ¢¨¤¥� = �B�53 � � ;£¤¥ B = ( � 1)A32r�8Zrot:�¤¥áì Zrot | ª®íää¨æ¨¥â ®¡¬¥  í¥à£¨© ¬¥¦¤ã¢à é â¥«ìë¬¨ ¨ ¯®áâã¯ â¥«ìë¬¨ áâ¥¯¥ï¬¨ á¢®-¡®¤ë. �ëà ¦¥¨ï ¤«ï Zrot ¯à¨¢¥¤¥ë,  ¯à¨¬¥à,¢ ª¨£ å [5, 6]. �«ï  §®â Zrot = Z1=[1+(�3=2=2)(T �=T )1=2+(�+�2=4)(T �=T )];
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