
76 �¥áâ¨ª �®áª®¢áª®£® ã¨¢¥àá¨â¥â . �¥à¨ï 3. �¨§¨ª . �áâà®®¬¨ï. 2006. ò1��� 539.2 ����� ������� ����������� ��������� ���������������� ���������.�. �à¨áìª®, �.�. �¨«®®¢, �.�. �ª®à®¡®£ â®¢ , �.�. �®ª à¥¢(ª ä¥¤à  ä¨§¨ª¨ â¢¥à¤®£® â¥« )E-mail: sols333@phys.msu.ru�à¥¤«®¦¥ ®¢ë© £« ¤ª¨© ¥«®ª «ìë© ¬®¤¥«ìë© ¯®â¥æ¨ « ¯à®áâëå ¬¥â ««®¢, ä®à¬ä ª-â®à ª®â®à®£® á¢®¡®¤¥ ®â ¥ä¨§¨ç¥áª¨å ®áæ¨««ïæ¨©.�®¤¥«ìë¥ ¯®â¥æ¨ «ë è¨à®ª® ¯à¨¬¥ïîâáï ¤«ï®¯¨á ¨ï ä¨§¨ç¥áª¨å á¢®©áâ¢ ¬¥â ««®¢ [1{3]. � ¨-¡®«¥¥ ç áâ® ¨á¯®«ì§ã¥¬ë¬ ï¢«ï¥âáï ª¢ §¨«®ª «ì-ë© ¬®¤¥«ìë© ¯®â¥æ¨ « �¥©¥{�¡ à¥ª®¢ {�¨-¬ «ã [4, 5]. �ë« ¯à¥¤«®¦¥ àï¤ «®ª «ìëå ¬®-¤¥«ìëå ¯®â¥æ¨ «®¢ [6{10]. � ¥¤®áâ âª ¬ ¡®«ì-è¨áâ¢  ¨§ íâ¨å ¯®â¥æ¨ «®¢ ¬®¦® ®â¥áâ¨  «¨-ç¨¥ ã ¨å ä®à¬ä ªâ®à®¢ ¥ä¨§¨ç¥áª¨å ®áæ¨««ïæ¨©.�¨èì ã ä®à¬ä ªâ®à®¢ «®ª «ìëå ¬®¤¥«ìëå ¯®â¥-æ¨ «®¢ [10] ®âáãâáâ¢ãîâ ¥ä¨§¨ç¥áª¨¥ ®áæ¨««ïæ¨¨.�¤ ª® ¢ à ¡®â¥ [10] ãç¥â ¥«®ª «ìëå íää¥ªâ®¢ ¥¯à®¢®¤¨«áï.�  áâ®ïé¥© à ¡®â¥ ¯à¥¤« £ ¥âáï £« ¤ª¨© ¥«®-ª «ìë© ¬®¤¥«ìë© ¯®â¥æ¨ « ¨®  ¯à®áâ®£® ¬¥â «-«  (����). � ®á®¢¥ ¢¢¥¤¥¨ï £« ¤ª®£® ¬®¤¥«ì®£®¯®â¥æ¨ «  «¥¦ â á«¥¤ãîé¨¥ ¯®«®¦¥¨ï:1) äãªæ¨ï, ®¯¨áë¢ îé ï £« ¤ª¨© ¯®â¥æ¨ «,¨ ¥¥ ¯à®¨§¢®¤ë¥ ¥ ¤®«¦ë ¨¬¥âì ®á®¡¥®áâ¥© ¯à¨«î¡ëå r ;2) à¥è¥¨ï ãà ¢¥¨ï �àñ¤¨£¥à  ¤«ï á¢®¡®¤®-£® ¨®  á ���� ¤®«¦ë á®¢¯ ¤ âì á á®¡áâ¢¥ë¬¨§ ç¥¨ï¬¨ ¢¥è¥£® í«¥ªâà®  ¢ ¯®«¥ ¨áâ¨®£®¯®â¥æ¨ «  ¨®  (á íªá¯¥à¨¬¥â «ìë¬¨ § ç¥¨ï-¬¨ â¥à¬®¢);3) ¢®«®¢ ï äãªæ¨ï ¢¥è¥£® í«¥ªâà® , ¯®«ã-ç îé ïáï ¢ à¥§ã«ìâ â¥ à¥è¥¨ï ãà ¢¥¨ï �àñ¤¨-£¥à  á ����, ¤®«¦  á®¢¯ ¤ âì á ¢®«®¢®© äãª-æ¨¥© ªã«®®¢áª®£® ¯®â¥æ¨ «  ¯à¨ r > Ra , £¤¥ Ra |à ¤¨ãá  â®¬ ;4) ä®à¬ä ªâ®à ���� ¤®«¦¥ ¨¬¥âì   «¨â¨ç¥á-ª®¥ ¢ëà ¦¥¨¥;5) ä®à¬ä ªâ®à ���� ¥ ¤®«¦¥ ¨¬¥âì ¥ä¨§¨-ç¥áª¨å ®áæ¨««ïæ¨© ¢ ®¡à â®¬ ¯à®áâà áâ¢¥, ª®â®-àë¥ ¯à¨ à áç¥â å ¤«ï ¬¥â ««®¢ ¨ á¯« ¢®¢ ®¡ãá«®¢-«¨¢ îâ ¯«®åãî áå®¤¨¬®áâì å à ªâ¥à¨áâ¨ª, á¢ï§ -ëå á áã¬¬¨à®¢ ¨¥¬ ¯® ¢¥ªâ®à ¬ ®¡à â®© à¥è¥â-ª¨ [11]. �â¨¬ âà¥¡®¢ ¨ï¬ ã¤®¢«¥â¢®àï¥â á«¥¤ãî-é¨© ¯®â¥æ¨ «: V (r) = 1Xl=0 Ul(r); (1)£¤¥Ul(r) =�2Zr ��Al(")� 2Zr � 1[1 + (r=Rm)2]K ; (2)

" | í¥à£¨ï à áá¥¨¢ îé¥£®áï í«¥ªâà®  ¢ ¯®«¥á¢®¡®¤®£® ¨® , l | ®à¡¨â «ì®¥ ª¢ â®¢®¥ ç¨á«®,Z | ¢ «¥â®áâì ¨® , r | à ááâ®ï¨¥ ®â æ¥âà ¨®  ¢ ¯àï¬®¬ ¯à®áâà áâ¢¥, Rm | ¯ à ¬¥âà, å -à ªâ¥à¨§ãîé¨© à ¤¨ãá ¬®¤¥«ì®© áä¥àë, Al(") |¯ à ¬¥âà, å à ªâ¥à¨§ãîé¨© £«ã¡¨ã ¯®â¥æ¨ «ì®©ï¬ë ���� ¤«ï ª ¦¤®£® l , K | æ¥«®ç¨á«¥ ïáâ¥¯¥ì, ¢ à¨ æ¨ï ª®â®à®© ¯®§¢®«ï¥â ¯¥à¥å®¤¨âì ®âáâã¯¥ç â®£® ¯®â¥æ¨ «  �¥©¥{�¡ à¥ª®¢ {�¨-¬ «ã ª £« ¤ª®¬ã ¯®â¥æ¨ «ã. � ¢ëà ¦¥¨¨ (2) ¬®¦-® ¢ë¤¥«¨âì «®ª «ìãî, ¥§ ¢¨áïéãî ®â " ¨ l ,¨ ¥«®ª «ìãî, § ¢¨áïéãî ®â " ¨ l , ç áâ¨. �«ïá«ãç ï ¯à®áâ®£® ¬¥â «« , ª ª ¨ ¢ [12], ¯®«®¦¨¬¢á¥ Al ¤«ï l > 2 à ¢ë¬¨ C =A2 . �®£¤  (2) § ¯¨è¥¬¢ ¢¨¤¥ áã¬¬ë «®ª «ì®© ¨ ¥«®ª «ì®© ç áâ¥©V (r) = VL(r) + VNL(r); (3)£¤¥VL(r) =�2Zr +2Zr 1[1 + (r=Rm)2]K � C[1 + (r=Rm)2]K ;(4)VNL(r) =� 2Xl=0(Al �C) 1[1 + (r=Rm)2]K Pl; (5)�«ï ®¯¨á ¨ï ä¨§¨ç¥áª¨å á¢®©áâ¢ ¬¥â ««®¢ ¨ á¯« -¢®¢ ¥®¡å®¤¨¬ ¯¥à¥å®¤ ®â  â®¬  ª ªà¨áâ ««ã. � â-à¨çë© í«¥¬¥â ���� ¬®¦® â ª¦¥ ¯à¥¤áâ ¢¨âì¢ ¢¨¤¥ áã¬¬ë «®ª «ì®© ¨ ¥«®ª «ì®© ç áâ¥©hk+ qjVK(r;E)jki =BK(q) +FK(k;k+ q;E); (6)£¤¥ BK(q) = 4�
 1Z0 VL;K(r)sin qrqr r2 dr:� §¡¨¢ ï VL;K   áã¬¬ã ¤¢ãå ç«¥®¢: ®¤®£®, ¨¬¥-îé¥£®   «¨â¨ç¥áª¨© ¢¨¤, ¨ ¤àã£®£® | ¢ ¢¨¤¥¨â¥£à « , ¡¥àãé¥£®áï «¨èì ç¨á«¥®, § ¯¨è¥¬:BK(q) = 4�Z
q2 [�B1;K(q) +B2;K(q)]; (7)£¤¥ ¤«ï áâ¥¯¥¨ K = 4B1;4(q) = 1 +C�RmX96Z e�X(3X +3X2 +X4);
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 �� 2Xl=0 [2l+ 1][Al(E)�C]Dl(k;k+ q)Pl(cos�); (8)£¤¥ � | ã£®« ¬¥¦¤ã ¢¥ªâ®à ¬¨ k ¨ k+ q ,Al(E) =Al(EF ) + dAl(E)dE ���E=EF (E �EF );£¤¥ EF | í¥à£¨ï í«¥ªâà®    ãà®¢¥ �¥à¬¨,®âáç¨â  ï ®â ¤  §®ë ¯à®¢®¤¨¬®áâ¨ ¬¥â «« .�¢®¤ï ®¡®§ ç¥¨ï b = jk + qj � Rm , a = jkj � Rm ,R= b� a; S = b+ a; á«¥¤ãîé¨¥ ¨â¥£à «ë:Dl(k;k+ q) = 1ab 1Z0 �jl(at)jl(bt)(1 + t2)4 � t2 dt| ¬®¦® ¢§ïâì   «¨â¨ç¥áª¨. �®£¤ D0(k;k+ q) = 1ab �f0(R)� f0(S)� �192 ;D1(k;k+ q) = 1(ab)2 ��f1(S) + abf0(S)��� �f1(R) + abf0(R)�� �192 ;D2(k;k+ q) = �3(ab)3 ��f2(S) + abf1(S)��� �f2(R)� abf1(R)�� �192 +D0(k;k+ q);£¤¥ f0(x) = e�x(15 + 15x + 6x2 + x3) , f1(x) == e�x(105 + 105x + 45x2 + 10x3 + x4) , f2(x) == e�x(945 + 945x+420x2 +105x3 +15x4 + x5) .
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