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õäë: 548:537.611.44PACS: 05.60.+w, 05.70.Ln, 05.20.Dd, 52.25.Dg, 52.25.FiðÁÒÁÍÅÔÒ ÐÏÒÑÄËÕ ÓÉÓÔÅÍÉ Ä×ÏÞÁÓÔÉÎËÏ×ÉÈ ÍÁÇÎ¦ÔÎÉÈ ËÌÁ-ÓÔÅÒ¦×í.á.ëÏÒÉÎÅ×ÓØËÉÊáÎÏÔÁÃ¦Ñ. ïÔÒÉÍÁÎÏ Ò¦×ÎÑÎÎÑ ÄÌÑ ÐÁÒÁÍÅÔÒÁ ÐÏÒÑÄËÕ ¦ ÚÎÁÊÄÅÎÏÊÏÇÏ ÒÏÚ×'ÑÚËÉ ÄÌÑ ÓÉÓÔÅÍÉ Ä×ÏÞÁÓÔÉÎËÏ×ÉÈ ÍÁÇÎ¦ÔÎÉÈ ËÌÁÓÔÅÒ¦×.÷ÎÕÔÒ¦ËÌÁÓÔÅÒÎ¦ ÏÂÍ¦ÎÎ¦ ×ÚÁ¤ÍÏÄ¦§ ÏÐÉÓÕÀÔØÓÑ Ë×ÁÎÔÏ×ÏÀ ÍÏÄÅÌ-ÌÀ çÁÊÚÅÎÂÅÒÇÁ.íÁÇÎ¦ÔÏÄÉÐÏÌØÎ¦ Í¦ÖËÌÁÓÔÅÒÎ¦ ×ÚÁ¤ÍÏÄ¦§ ×ÒÁÈÏ×ÁÎÏÇÁÍ¦ÌØÔÏÎ¦ÁÎÏÍ ÔÉÐÕ ¶Ú¦ÎÇÁ.The Order Parameter of Two-Particle Magnetic Cluster Sys-temN.A.KorynevskiiAbstract. The equation and its solutions for order parameter of two-particle magnetic cluster system are found. Intracluster exchange inter-actions are described by quantum Heisenberg model. Magnetic dipoleinteractions are taken into account due to Ising-type Hamiltonian us-ing.
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1 ðÒÅÐÒÉÎÔ÷ÓÔÕÐ÷ ÒÏÂÏÔ¦ [1] ÚÁÐÒÏÐÏÎÏ×ÁÎÏ ÆÕÎËÃ¦ÏÎÁÌØÎÅ ÚÏÂÒÁÖÅÎÎÑ ÓÔÁÔÉ-ÓÔÉÞÎÏ§ ÓÕÍÉ Z ÓÉÓÔÅÍÉ ×ÚÁ¤ÍÏÄ¦ÀÞÉÈ ÇÒÕÐ ÓÐ¦ÎÏ×ÉÈ ÞÁÓÔÉÎÏË-ËÌÁÓÔÅÒ¦×. çÁÍ¦ÌØÔÏÎ¦ÁÎ ÔÁËÏ§ ÓÉÓÔÅÍÉ ×ËÌÀÞÁ¤ ÏÂÍ¦ÎÎÕ ÇÁÊÚÅÎÂÅÒ-Ç¦×ÓØËÕ ×ÚÁ¤ÍÏÄ¦À Í¦Ö ÓÐ¦ÎÁÍÉ, ÑË¦ ×ÈÏÄÑÔØ ÄÏ ÓÐ¦ÌØÎÏÇÏ ËÌÁÓÔÅÒÁ,ÔÁ ÍÁÇÎ¦ÔÏÄÉÐÏÌØÎÕ ×ÚÁ¤ÍÏÄ¦À ÓÐ¦Î¦× ¦Ú Ò¦ÚÎÉÈ ËÌÁÓÔÅÒ¦×. ïÓÔÁÎÎÑ ¤×ÉÒ¦ÛÁÌØÎÏÀ ÐÒÉ ÒÏÚÇÌÑÄ¦ ÆÁÚÏ×ÉÈ ÐÅÒÅÔ×ÏÒÅÎØ, ÑË¦ ÍÁÀÔØ Í¦ÓÃÅ ×ÔÁË¦Ê ÓÉÓÔÅÍ¦. úÏËÒÅÍÁ, × ËÌÁÓÔÅÒÎÉÈ ÓÉÓÔÅÍÁÈ Cu2(CH3COO)2 �H2OÏÄÎÏËÏÍÐÏÎÅÎÔÎÉÊ ÐÁÒÁÍÅÔÒ ÐÏÒÑÄËÕ ×ÚÄÏ×Ö ÆÅÒÏÍÁÇÎ¦ÔÎÏ§ ÏÓ¦ ÏÄ-ÎÏÚÎÁÞÎÏ ×ÉÚÎÁÞÁ¤ÔØÓÑ ÍÁÇÎ¦ÔÏÄÉÐÏÌØÎÉÍ ÐÏÔÅÎÃ¦ÁÌÏÍ × ÍÏÄÅÌ¦ ¶Ú¦Î-ÇÁ [2,3].ú ×ÉËÏÒÉÓÔÁÎÎÑÍ ÒÏÚ×ÉÎÕÔÏÇÏ ÒÁÎ¦ÛÅ ÄÌÑ ÏÐÉÓÕ ÓÅÇÎÅÔÏÅÌÅË-ÔÒÉÞÎÉÈ ËÌÁÓÔÅÒÎÉÈ ÓÉÓÔÅÍ ÍÅÔÏÄÕ ËÏÌÅËÔÉ×ÎÉÈ ÚÍ¦ÎÎÉÈ [4], Õ ×É-ÐÁÄËÕ ËÌÁÓÔÅÒÁ ¦Ú Ä×ÏÈ ÓÐ¦Î¦× ÏÄÅÒÖÁÎÏ [1]:Z=ZN0 Z (d��(~k; �))Nexp8<: X�=7;16Xk;� �2��(~k)��(~k; �)��(�~k;��)9=;��Z (d!�(~k; �))Nexp8<:i2� X�=7;16Xk;� h��(~k; �)�M�(~k; �)��16i!�(~k; �)�� (2�)22 X�=7;16Xk;� M��(~k; �;�~k;��)!�(~k; �)!�(�~k;��)++ i(2�)33! X�1;�2=7;16 Xk1;k2;k3�1;�2;�3 M�1�1�2(~k1; �1; ~k2; �2; ~k3; �3)�� [��17��216 + ��116��216]!�1(~k1; �1)!�1(~k2; �2)!�2(~k3; �3)++(2�)44! X�1;�2=7;16 Xk1;k2;k3;k4�1;�2;�3;�4 M�1�1�2�2(~k1; �1; ~k2; �2; ~k3; �3; ~k4; �4)�� [��17��27+ ��17��216 + ��116��216]��!�1(~k1; �1)!�1(~k2; �2)!�2(~k3; �3)!�2(~k4; �4)): (0.1)ôÕÔ Z0 = he �V2 (1 + 2ch�h) + e� 3�V2 i� (0.2)
ICMP{99{01U 2- ÓÔÁÔÉÓÔÉÞÎÁ ÓÕÍÁ ÓÉÓÔÅÍÉ ÎÅ×ÚÁ¤ÍÏÄ¦ÀÞÉÈ ËÌÁÓÔÅÒ¦×, V - ÏÂÍ¦Î-ÎÉÊ ÐÏÔÅÎÃ¦ÁÌ ÐÁÒÉ ÓÐ¦Î¦×, h - ÚÏ×Î¦ÛÎ¤ ÐÏÌÅ. ��(~k) - ÆÕÒ'¤-ÚÏÂÒÁÖÅÎÎÑ � - ÇÏ ×ÌÁÓÎÏÇÏ ÚÎÁÞÅÎÎÑ ÍÁÔÒÉÃ¦ ÐÏÐÁÒÎÉÈ ÄÉÐÏÌØ-ÄÉÐÏÌØÎÉÈ ×ÚÁ¤ÍÏÄ¦Ê ÓÐ¦Î¦× ¦Ú Ò¦ÚÎÉÈ ËÌÁÓÔÅÒ¦×:�7(~k) = J11(~k)� J12(~k);�16(~k) = J11(~k) + J12(~k) = '0 � �cos2#�Aj~kj2; (0.3)# - ÐÏÌÑÒÎÉÊ ËÕÔ, ~k - Ë×ÁÚ¦¦ÍÐÕÌØÓ, '0; �; A - ÐÏÓÔ¦ÊÎ¦ [1]. ëÏÌÅË-ÔÉ×Î¦ ÚÍ¦ÎÎ¦ ��(~k; �) ÔÁ ÓÐÒÑÖÅÎ¦ ÄÏ ÎÉÈ ×ÅÌÉÞÉÎÉ !�(~k; �) ×ÚÑÔÏ ×ÞÁÓÔÏÔÎÏ-¦ÍÐÕÌØÓÎÏÍÕ ÚÏÂÒÁÖÅÎÎ¦,� = 2�n� (n = 0; 1; 2; :::)� (0.4)- ÍÁÃÕÂÁÒ¦×ÓØËÁ ÞÁÓÔÏÔÁ.ïÓÎÏ×Õ ÆÕÎËÃ¦ÏÎÁÌØÎÏ§ ÆÏÒÍÉ (0.1) ÓËÌÁÄÁÀÔØ ËÕÍÕÌÑÎÔÎ¦ ÓÅ-ÒÅÄÎ¦ ×¦Ä ÄÏÂÕÔËÕ ÕÚÁÇÁÌØÎÅÎÉÈ ÏÐÅÒÁÔÏÒ¦× ÐÅÒÅÈÏÄÕ [5] ÐÏ ÓÉÓÔÅÍ¦ÎÅ×ÚÁ¤ÍÏÄ¦ÀÞÉÈ ËÌÁÓÔÅÒ¦×:M16(~k; �) = p2e �V2 sh�hZ0 �(~k)�(�);M77(~k1; �1; ~k2; �2) = 4V e��V2 sh�V�(4V 2 + �2)Z0 �(~k1 + ~k2)�(�1 + �2);M1616(~k1; �1; ~k2; �2) = "e� �V2 ch�hZ0 � 2e�V sh2�hZ20 # �(~k1 + ~k2)�(�i);M771616(~k1; �1; ~k2; �2; ~k3; �3) = 4p2V sh�V sh�h�(4V 2 + �2)Z20 ���(~k1 + ~k2)�(~k3)�(�1 + �2)�(�3);M161616(~k1; �1; ~k2; �2; ~k3; �3) = e �V2 sh�hp2Z0 �(~k1 + ~k2 + ~k3)�(�i)��3p2e�V sh�hch�hZ20 �(~k1 + ~k2)�(~k3)�(�i) + 4p2e 3�V2 sh3�hZ30 �(~ki)�(�i);M7777(~k1; �1; ~k2; �2; ~k3; �3; ~k4; �4) = 3e��V2 h�(�i)ch�V � 4V sh�V�(4V 2+�2)i2�2(4V 2 + �2)Z0 ���(~k1 + ~k2 + ~k3 + ~k4)�(�1 + �2 + �3 + �4)��48V 2e��V sh2�V�2(4V 2 + �2)2Z20 �(~k1 + ~k2)�(~k3 + ~k4)�(�1 + �2)�(�3 + �4);



3 ðÒÅÐÒÉÎÔM771616(~k1; �1; ~k2; �2; ~k3; �3; ~k4; �4) = � 4V sh�V ch�h�(4V 2 + �2)Z20 ���(~k1 + ~k2)�(~k3 + ~k4)�(�1 + �2)�(�3 + �4)++8V e �V2 sh�V sh2�h�(4V 2 + �2)Z30 �(~k1 + ~k2)�(~k3)�(~k4)�(�1 + �2)�(�3)�(�4);M16161616(~k1; �1; ~k2; �2; ~k3; �3; ~k4; �4) = e �V2 ch�h2Z0 ���(~k1 + ~k2 + ~k3 + ~k4)�(�i)� 4e�V sh2�hZ20 �(~k1 + ~k2 + ~k3)�(~k4)�(�i)��3e�V ch2�hZ20 �(~k1 + ~k2)�(~k3 + ~k4)�(�i) + 24e 3�V2 sh2�hch�hZ30 ���(~k1 + ~k2)�(~k3)�(~k4)�(�i)� 24e2�V sh4�hZ40 �(~ki)�(�i): (0.5)¶Ú Ä×ÏÈ Ç¦ÌÏË ËÏÌÅËÔÉ×ÎÉÈ ÍÏÄ ¦Ú ÚÍ¦ÎÎÉÍÉ �7(~k; �) ÔÁ �16(~k; �) ÓÕÔ-Ô¤×ÏÀ × ÆÅÒÏÍÁÇÎ¦ÔÎÏÍÕ ÆÁÚÏ×ÏÍÕ ÐÅÒÅÔ×ÏÒÅÎÎ¦ ¤ Ç¦ÌËÁ Ú �16(~k; �),ÏÓË¦ÌØËÉ ÌÉÛÅ ÎÅÀ ×ÉÚÎÁÞÁ¤ÔØÓÑ ÐÁÒÁÍÅÔÒ ÐÏÒÑÄËÕ ÓÉÓÔÅÍÉ:M(~Rq) =< �Z1 (~Rq) + �Z2 (~Rq) >= p2 < ^�16(~Rq) >; (0.6)Á ^�16(~Rq) ¤ ÕÚÁÇÁÌØÎÅÎÉÊ ÏÐÅÒÁÔÏÒ ÐÅÒÅÈÏÄÕ (× ÞÁÓÔÏÔÎÏ-¦ÍÐÕÌØÓÎÏÍÕ ÐÒÏÓÔÏÒ¦ ÊÏÍÕ ×¦ÄÐÏ×¦ÄÁ¤ ËÏÌÅËÔÉ×ÎÁ ÚÍ¦ÎÎÁ �16(~k; �))[1].äÌÑ ÚÎÁÈÏÄÖÅÎÎÑ M(~Rq) (Õ ×ÉÐÁÄËÕ ÆÅÒÏÍÁÇÎ¦ÔÎÏÇÏ ×ÐÏÒÑÄËÕ-×ÁÎÎÑ M(~Rq) = M) ÐÏÔÒ¦ÂÎÏ ÐÒÏ¦ÎÔÅÇÒÕ×ÁÔÉ × ÆÕÎËÃ¦ÏÎÁÌ¦ (0.1) ÐÏÕÓ¦È ÚÍ¦ÎÎÉÈ ÚÁ ×ÉÎÑÔËÏÍ �16(0; 0). ïÔÒÉÍÁÎÎÀ Ò¦×ÎÑÎÎÑ ÄÌÑ �16(0; 0)ÐÒÉÓ×ÑÞÅÎÁ ÄÁÎÁ ÒÏÂÏÔÁ.1. ¶ÎÔÅÇÒÕ×ÁÎÎÑ ÚÁ ËÏÌÅËÔÉ×ÎÉÍÉ ÚÍ¦ÎÎÉÍÉ �7(~k; �)ïÓË¦ÌØËÉ ÃÑ Ç¦ÌËÁ ËÏÌÅËÔÉ×ÎÉÈ ÚÍ¦ÎÎÉÈ ÎÅ ¤ ÏÓÏÂÌÉ×ÏÀ Õ ÆÁÚÏ×ÏÍÕÐÅÒÅÔ×ÏÒÅÎÎ¦, ÔÏ ÄÌÑ ¦ÎÔÅÇÒÕ×ÁÎÎÑ ÚÁ �7(~k; �) ÍÏÖÎÁ ×ÉËÏÒÉÓÔÏ×Õ×Á-ÔÉ ÇÁÕÓÏ×Õ ÆÏÒÍÕ ÒÏÚÐÏÄ¦ÌÕ. æÕÎËÃ¦ÏÎÁÌ (0.1) Í¦ÓÔÉÔØ ÌÉÛÅ ÐÁÒÎ¦ÓÔÅÐÅÎ¦ ÚÍ¦ÎÎÉÈ !7(~k; �). ðÒÏÔÅ ÞÅÒÅÚ ËÕÍÕÌÑÎÔM771616 ÚÍ¦ÎÎ¦ !7 ÔÁ!16 "ÚÁÐÌÕÔÕÀÔØÓÑ".÷ÉÈÏÄÑÞÉ ¦Ú ×ÉÒÁÚ¦× (0.5), ÍÏÖÎÁ ÐÏËÁÚÁÔÉ, ÝÏ ÐÒÉ ÍÁÌÉÈ ÚÎÁÞÅÎ-ÎÑÈ ÚÏ×Î¦ÛÎØÏÇÏ ÐÏÌÑ �h ÔÁ ÈÁÒÁËÔÅÒÎÉÈ, ÎÁÐÒÉËÌÁÄ, ÄÌÑ ËÒÉÓÔÁÌÁ
ICMP{99{01U 4Cu2(CH3COO)2 �H2O, ×ÅÌÉÞÉÎÁÈ � � �c (Tc � 270K) ÔÁ V � 800K[2]: M16 � 0:47�h; M7716 � 0:026�h; M161616 � 0:21(�h)3:(1.1)ôÁËÉÍ ÞÉÎÏÍ, ÐÒÁÃÀÀÞÉ × Ì¦Î¦ÊÎÏÍÕ ÎÁÂÌÉÖÅÎÎ¦ ÐÏ �h, ÔÁ ×ÒÁÈÏ×Õ-ÀÞÉ, ÝÏ ×ÎÕÔÒ¦ËÌÁÓÔÅÒÎÁ ÏÂÍ¦ÎÎÁ ×ÚÁ¤ÍÏÄ¦Ñ V ¤ ×ÅÌÉËÏÀ ÐÏÒ¦×ÎÑÎÏ¦Ú h ×ÅÌÉÞÉÎÏÀ, ÚÂÅÒÅÖÅÍÏ × ÆÏÒÍ¦ (0.1) ÌÉÛÅ ÐÅÒÛÕ, ÄÒÕÇÕ ¦ ÞÅ-Ô×ÅÒÔÕ ÓÔÅÐÅÎ¦ ÚÍ¦ÎÎÉÈ !�(~k; �). úÁÕ×ÁÖÉÍÏ, ÝÏ ¦ÇÎÏÒÕ×ÁÎÎÑ ÔÒÅÔ¦ÍÉËÕÍÕÌÑÎÔÁÍÉ ÎÅ ¤ ÐÒÉÎÃÉÐÏ×ÉÍ, ÏÓË¦ÌØËÉ ×¦ÄÐÏ×¦ÄÎÉÈ ÄÏÄÁÎË¦× ÍÏÖ-ÎÁ ÐÏÚÂÕÔÉÓÑ ¦ ÚÁ ÄÏÐÏÍÏÇÏÀ ÔÏÞÎÏÇÏ ÐÅÒÅÔ×ÏÒÅÎÎÑ "ÚÓÕ×Õ" ÚÍ¦ÎÎÉÈ!�(~k; �). êÏÇÏ ÍÉ ×ÉËÏÒÉÓÔÏ×Õ×ÁÔÉÍÅÍÏ ÎÉÖÞÅ ÐÒÉ ÒÏÚÇÌÑÄ¦ ËÏÍÐÏ-ÎÅÎÔÉ �16.òÏÚËÌÁ×ÛÉ ÅËÓÐÏÎÅÎÔÉ ÚM7777 ÔÁM771616 × ÒÑÄÉ ÔÁ ÚÁÍ¦ÎÀÀÞÉÄÏÂÕÔÏË ÚÍ¦ÎÎÉÈ !�(~k; �) ÎÁ ÐÏÈ¦ÄÎÕexp8<:i2�Xk;� ��(~k; �)!�(~k; �)� (2�)22 Xk;� M��(~k; �;�~k;��) ��!�(~k; �)!�(�~k;��))A!�(~k1; �1)!�(~k2; �2):::!�(~kn; �n) == A(2�i)n @n@��(~k1; �1)@��(~k2; �2):::@��(~kn; �n)��exp8<:i2�Xk;� ��(~k; �)!�(~k; �)�� (2�)22 Xk;� M��(~k; �;�~k;��)!�(~k; �)!�(�~k;��)9=; ; (1.2)ÍÏÖÅÍÏ ×ÉËÏÎÁÔÉ × (0.1) ¦ÎÔÅÇÒÕ×ÁÎÎÑ ÐÏ ÚÍ¦ÎÎÉÈ !7(0; 0), !c7(~k; �),!s7(~k; �).!�(~k; �) = 12(!c�(~k; �)� i!s�(~k; �)): (1.3)æÏÒÍÕÌÁ (1.2) Ú×ÏÄÉÔØ ÃÅ ¦ÎÔÅÇÒÕ×ÁÎÎÑ ÄÏ ÏÂÞÉÓÌÅÎÎÑ ×ÅÌÉÞÉÎÉ:I = Z (d!7(~k; �))exp8<:i2�Xk;� �7(~k; �)!7(~k; �)�



5 ðÒÅÐÒÉÎÔ� (2�)22 Xk;� M77(~k; �;�~k;��)!7(~k; �)!7(�~k;��)9=; ==8<:Yk;� 1p�M77(k = 0; �) 1�M77(~k; �)9=;��exp8<:�12Xk;� �7(~k; �)�7(�~k;��)M77(~k; �) 9=; : (1.4)ôÅÐÅÒ ÕÖÅ ÍÏÖÎÁ ÐÒÏ¦ÎÔÅÇÒÕ×ÁÔÉ × (0.1) ÐÏ ËÏÌÅËÔÉ×ÎÉÈ ÚÍ¦ÎÎÉÈ�7(0; 0), �c7(~k; �), �s7(~k; �).��(~k; �) = �c�(~k; �) + i�s�(~k; �): (1.5)÷ ÒÅÚÕÌØÔÁÔ¦, Ð¦ÄÓÕÍÕ×Á×ÛÉ ÂÅÚÍÅÖÎÉÊ ÒÑÄ ÐÏ ÅËÒÁÎÏ×ÁÎÏÍÕ ÐÏÔÅÎ-Ã¦ÁÌÕg7(~k; �) = ��7(~k)1� ��7(~k)M77(~k; �) ; (1.6)ÏÔÒÉÍÕ¤ÍÏ ÆÕÎËÃ¦ÏÎÁÌ ÓÔÁÔÉÓÔÉÞÎÏ§ ÓÕÍÉ:Z = Z0Yk;� ( 1p1� ��7(0)M77(k = 0; �) 11� ��7(~k)M77(~k; �))��exp8<:18 Xk;�;k0 ;�0M7777(~k; �;�~k;��;~k0; �0 � ~k0;��0)g7(~k; �)g7(~k0; �0)9=;�� Z (d�16(~k; �))exp8<:Xk;� �2�16(~k)�16(~k; �)�16(�~k;��)9=;�� Z (d!16(~k; �))exp8<:i2�Xk;� h�16(~k; �)�M16(~k; �)�(~k)�(�)i!16(~k; �) �� (2�)22 Xk;� "M1616(~k; �;�~k;��)++ 112Xk0�0M771616(~k0; �0;�~k0;��0; ~k; �;�~k;��)g7(k0; �0)#��!16(~k; �)!16(�~k;��)+

ICMP{99{01U 6+(2�)44! Xk1;k2;k3;k4�1;�2;�3;�4 M16161616(~k1; �1; ~k2; �2; ~k3; �3; ~k4; �4)��!16(~k1; �1)!16(~k2; �2)!16(~k3; �3)!16(~k4; �4)) (1.7)Õ ×ÉÇÌÑÄ¦ ÆÕÎËÃ¦ÏÎÁÌØÎÏÇÏ ¦ÎÔÅÇÒÁÌÁ ÚÁ ËÏÌÅËÔÉ×ÎÉÍÉ ÚÍ¦ÎÎÉÍÉ�16(~k; �), ÑË¦, ÑË ×¦ÄÏÍÏ, ¤ ÁËÔÉ×ÎÉÍÉ Õ ÆÅÒÏÍÁÇÎ¦ÔÎÏÍÕ ÆÁÚÏ×ÏÍÕÐÅÒÅÔ×ÏÒÅÎÎ¦.âÁÞÉÍÏ, ÝÏ ×¦ÄÂÕÌÏÓØ ÐÅÒÅÎÏÒÍÕ×ÁÎÎÑ ÄÒÕÇÏÇÏ ËÕÍÕÌÑÎÔÁ~M1616(~k; �) =M1616(~k; �) + 112 Xk0;�0M771616(~k0; �0; ~k; �)g7(~k0; �0):(1.8)ðÏÚÁÆÕÎËÃ¦ÏÎÁÌØÎÁ ÞÁÓÔÉÎÁ × (1.7) ÐÒÉ ÔÅÍÐÅÒÁÔÕÒÁÈ ÂÌÉÚØËÉÈ ÄÏÔÏÞËÉ ÆÅÒÏÍÁÇÎ¦ÔÎÏÇÏ ÆÁÚÏ×ÏÇÏ ÐÅÒÅÔ×ÏÒÅÎÎÑ Tc ¤ ÒÅÇÕÌÑÒÎÏÀ. ÷ÎÁÊÐÒÏÓÔ¦ÛÏÍÕ ÇÁÕÓÏ×ÏÍÕ ÎÁÂÌÉÖÅÎÎ¦ Tc ÍÏÖÅ ÂÕÔÉ ×ÉÚÎÁÞÅÎÁ Ú Ò¦×-ÎÑÎÎÑ1� �c�16(0) ~M1616(0; 0) = 0: (1.9)ðÒÉ ÚÎÁÞÅÎÎÑÈ ÐÁÒÁÍÅÔÒ¦× ËÌÁÓÔÅÒÁ, ËÏÌÉ ËÕÍÕÌÑÎÔÉ ÎÅ ÚÁÌÅÖÁÔØ×¦Ä ÔÅÍÐÅÒÁÔÕÒÉ, ÎÁÐÒÉËÌÁÄ:h = 08<:V = 0 M77 =M1616 = 14 ;M7777 =M771616 =M16161616 = � 116 ;V !1 M77 = 0;M1616 = 13 ;M7777 =M771616 = 0;M16161616 = � 16 ;(1.10)ÄÌÑ �c ÍÁ¤ÍÏ ÔÁËÅ Ò¦×ÎÑÎÎÑ:�2c �1� 112 M771616M77M1616�� �� 1�7(0)M77 + 1�16(0)M1616�++ 1�7(0)M77�16(0)M1616 = 0: (1.11)êÏÇÏ ÒÏÚ×'ÑÚËÏÍ ¤:�c = 12�7(0)M77�16(0)M1616 ���1 (�7(0)M77 +�16(0)M1616) ��p��2(�7(0)M77 +�16(0)M1616)2 � 4��1�7(0)M77�16(0)M1616i ;(1.12)



7 ðÒÅÐÒÉÎÔÄÅ � = 1� 112 M771616M77M1616 : (1.13)ôÕÔ ÕÓ¦ ËÕÍÕÌÑÎÔÉ ×ÚÑÔ¦ ÐÒÉ k = 0, � = 0. ïÓË¦ÌØËÉ, ÚÁ×ÖÄÉM771616 � 0, ÔÏ � � 1, Á ÏÔÖÅ,Tc(� > 1) < Tc(� = 1): (1.14)îÅÒ¦×Î¦ÓÔØ (1.14) ×ËÁÚÕ¤, ÝÏ ×ÚÁ¤ÍÏÄ¦Ñ Í¦Ö ÏÂÏÍÁ Ç¦ÌËÁÍÉ ËÏÌÅËÔÉ×-ÎÉÈ ËÏÌÉ×ÁÎØ ÐÒÉ×ÏÄÉÔØ ÄÏ ÐÏÎÉÖÅÎÎÑ ÔÅÍÐÅÒÁÔÕÒÉ ÆÁÚÏ×ÏÇÏ ÐÅÒÅ-Ô×ÏÒÅÎÎÑ. õ ×¦ÄÓÕÔÎ¦ÓÔØ ÔÁËÏ§ ×ÚÁ¤ÍÏÄ¦§ (M771616 = 0), ÆÏÒÍÁÌØÎÏÍÁ¤ÍÏ:T (1)c = �16(0)M1616;T (2)c = �7(0)M77: (1.15)T (2)c ÓÐ¦×ÐÁÄÁ¤ Ú ÔÏÞËÏÀ ÓÉÎÇÕÌÑÒÎÏÓÔ¦ ÐÏÚÁÆÕÎËÃ¦ÏÎÁÌØÎÏ§ ÞÁÓÔÉÎÉ× (1.7) ¦ × ÏÂÌÁÓÔ¦ ÒÏÚÇÌÑÄÕ×ÁÎÉÈ ÐÁÒÁÍÅÔÒ¦× ÇÁÍ¦ÌØÔÏÎ¦ÁÎÁ ¦ ÔÅÍÐÅ-ÒÁÔÕÒÉ ÎÅ ÒÅÁÌ¦ÚÕ¤ÔØÓÑ.ðÒÁ×ÉÌØÎÅ ÚÎÁÞÅÎÎÑ Tc ÍÏÖÅ ÂÕÔÉ ÏÄÅÒÖÁÎÅÌÉÛÅ ¦Ú ×ÒÁÈÕ×ÁÎÎÑÍ ÎÅÇÁÕÓÏ×ÉÈ ÄÏÄÁÎË¦× × (1.7).ð¦ÄÓÔÁ×É×ÛÉ × (1.8) Ñ×Î¦ ×ÉÒÁÚÉ ÄÌÑM77 ¦M771616, Ð¦ÓÌÑ ÓÕÍÕ-×ÁÎÎÑ ÐÏ ÍÁÃÕÂÁÒ¦×ÓØËÉÈ ÞÁÓÔÏÔÁÈ ÏÔÒÉÍÕ¤ÍÏ:~M1616(~k; �) =M1616(~k; �)� M24Xk0 ��7(~k0)" 1V � ��7(~k0)N++ �pV cth�qV (V � ��7(~k0)N)qV � ��7(~k0)N 35 ; (1.16)ÄÅ M = sh�V�Z20  ch�h� 2e �V2 sh2�hZ0 ! ;N = e��V2 sh�V�Z0 : (1.17)2. ¶ÎÔÅÇÒÕ×ÁÎÎÑ ÚÁ ËÏÌÅËÔÉ×ÎÉÍÉ ÚÍ¦Î-ÎÉÍÉ �16(~k; �), ÑË¦ ÂÅÚÐÏÓÅÒÅÄÎØÏ ÎÅ ÐÏ×'ÑÚÁÎ¦ ÚÐÁÒÁÍÅÔÒÏÍ ÐÏÒÑÄËÕïÓË¦ÌØËÉ ÐÁÒÁÍÅÔÒ ÐÏÒÑÄËÕ ÓÉÓÔÅÍÉ, ÑËÉÊ ×ÉÎÉËÁ¤ ÎÉÖÞÅ ÔÏÞËÉ ÆÁ-ÚÏ×ÏÇÏ ÐÅÒÅÔ×ÏÒÅÎÎÑ, ×ÉÚÎÁÞÁ¤ÔØÓÑ ÆÏÒÍÕÌÏÀ (0.6), ÔÏ ÄÌÑ ÏÄÅÒÖÁÎ-
ICMP{99{01U 8ÎÑ Ò¦×ÎÑÎÎÑ ÄÌÑ M ÎÅÏÂÈ¦ÄÎÏ × ÆÕÎËÃ¦ÏÎÁÌ¦ (1.7) ×ÉËÏÎÁÔÉ ¦ÎÔÅÇÒÕ-×ÁÎÎÑ ÚÁ ÕÓ¦ÍÁ ÚÍ¦ÎÎÉÍÉ �16(~k; �), × ÑËÉÈ ~k 6= 0, ÚÁÌÉÛÉ×ÛÉ ÚÍ¦ÎÎ¦ ÚÎÕÌØÏ×ÉÍ ÚÎÁÞÅÎÎÑÍ Ë×ÁÚ¦¦ÍÐÕÌØÓÁ. ú ¦ÎÛÏÇÏ ÂÏËÕ, ËÕÍÕÌÑÎÔÉ ~M1616ÔÁ M16161616 ×¦ÄÍ¦ÎÎ¦ ×¦Ä ÎÕÌÑ ÌÉÛÅ ÐÒÉ � = 0, ÔÏÂÔÏ Ú ÕÓ¦È ËÏÌÅË-ÔÉ×ÎÉÈ ÚÍ¦ÎÎÉÈ �16(~k; �) × ÆÕÎËÃ¦ÏÎÁÌ¦ (1.7) ÓÌ¦Ä ÐÒÉÊÍÁÔÉ ÄÏ Õ×ÁÇÉÌÉÛÅ�k � �16(~k; � = 0): (2.1)äÌÑ ÆÁËÔÏÒÉÚÁÃ¦§ Ð¦Ä¦ÎÔÅÇÒÁÌØÎÏ§ ÆÕÎËÃ¦§ ÐÅÒÅÈÏÄÉÍÏ ÄÏ ×ÕÚÌÏ-×ÉÈ ÚÍ¦ÎÎÉÈ:�l = 1pN Xk �kei~k~l;!l = 1pN Xk !ke�i~k~l; (d!k)N = d!0 Yk>0 d!skd!ck = p2N�1Yl d!l:(2.2)÷ÒÁÈÏ×ÕÀÞÉ, ÝÏ × ËÕÍÕÌÑÎÔÁÈ ~M1616, M16161616 ÚÁÌÅÖÎ¦ÓÔØ ×¦ÄË×ÁÚ¦¦ÍÐÕÌØÓÁ Í¦ÓÔÉÔØÓÑ ÌÉÛÅ × ÓÉÍ×ÏÌÁÈ ëÒÏÎÅËÅÒÁ, Á ÔÁËÏÖ ×ÉËÏ-ÒÉÓÔÏ×ÕÀÞÉ ÞÅÔ×ÅÒÎÉÊ ÂÁÚÉÓÎÉÊ ÒÏÚÐÏÄ¦Ì ËÏÌÅËÔÉ×ÎÉÈ ÚÍ¦ÎÎÉÈ:f(!) = exp�� (2�)22 ~M1616!2 + (2�)44! M16161616!4� ; (2.3)Ð¦ÓÌÑ ¦ÎÔÅÇÒÕ×ÁÎÎÑ (1.7) ÚÁ �k ÏÔÒÉÍÕ¤ÍÏ:Z = Z0Z7Z16; (2.4)ÄÅZ7 =Yk;� 8<: 1q1� ��7(0)M77(~k = 0; �) 11� ��7(~k)M77(k; �)9=;��exp8<:18 Xk;�;k0;�0M7777(~k; �;�~k;��;~k0; �0;�~k0;��0)g7(~k; �)g7(~k0; �0)9=; ;(2.5)Z16 = Z (d�k)Nexp(�2 Xk �16(~k)�k��k)��p2N�1QYl ��12a2~�2l � 14!a4~�4l� : (2.6)



9 ðÒÅÐÒÉÎÔôÕÔ~�l = �l �pNM16;Q = 2 Z 10 f(!)d!;a2 = (2�)2Q�1 Z 1�1 !2f(!)d! = �2 @@ ~M1616 lnQ;a4 = �(2�)4Q�1 Z 1�1 !4f(!)d! + 3a22 = �4Q�1 @2@ ~M21616Q+ 3a22: (2.7)óÐÏÓ¦Â ¦ÎÔÅÇÒÕ×ÁÎÎÑ ÆÏÒÍÉ (2.6) ÚÁ ËÏÌÅËÔÉ×ÎÉÍÉ ÚÍ¦ÎÎÉÍÉ ×ÛÁÒÁÈ, ÑË¦ ÈÁÒÁËÔÅÒÉÚÕÀÔØÓÑ ÎÅ×ÅÌÉËÉÍÉ ÚÍ¦ÎÁÍÉ j~kj, ¦ ÐÏÓÌ¦ÄÏ×ÎÉÍÐÅÒÅÈÏÄÏÍ ÄÏ ÔÏÞËÉ j~kj = 0, ÄÌÑ ¦ÚÏÔÒÏÐÎÏ§ ÍÏÄÅÌ¦ ¶Ú¦ÎÇÁ ÒÏÚÒÏÂÌÅ-ÎÏ × [6], Á ÄÌÑ ÓÉÓÔÅÍÉ ×ÚÁ¤ÍÏÄ¦ÀÞÉÈ ËÌÁÓÔÅÒ¦× ¦Ú Í¦ÖËÌÁÓÔÅÒÎÉÍÐÏÔÅÎÃ¦ÁÌÏÍ ÄÉÐÏÌØ-ÄÉÐÏÌØÎÏÇÏ ÔÉÐÕ × [7]. ïÓË¦ÌØËÉ ÍÁÔÅÍÁÔÉÞÎÏÒÏÚÇÌÑÄÕ×ÁÎÁ ÎÁÍÉ ÍÁÇÎ¦ÔÎÁ ÓÉÓÔÅÍÁ ÐÏ×Î¦ÓÔÀ ÁÄÅË×ÁÔÎÁ ËÌÁÓÔÅÒ-Î¦Ê ÍÏÄÅÌ¦ ÓÅÇÎÅÔÏÅÌÅËÔÒÉËÁ (ÄÉ×. [4,7]), ÓËÏÒÉÓÔÁ¤ÍÏÓØ ÏÔÒÉÍÁÎÉÍÉ× [7] ÒÅÚÕÌØÔÁÔÁÍÉ ÝÏÄÏ ÒÏÚÒÁÈÕÎËÕ ÓÔÁÔÉÓÔÉÞÎÏ§ ÓÕÍÉ. ð¦ÓÌÑ ×ÉËÏ-ÎÁÎÎÑ (n � 1)-ÇÏ ÐÏÛÁÒÏ×ÏÇÏ ¦ÎÔÅÇÒÕ×ÁÎÎÑ × ÐÒÏÓÔÏÒ¦ ËÏÌÅËÔÉ×ÎÉÈÚÍ¦ÎÎÉÈ ÄÌÑ Z16 ÍÏÖÅÍÏ ÚÁÐÉÓÁÔÉ:Z16 = p2N�1QNC0 n�1Ym=1(p2�Nm�� Cm "Q d(m)2 (Bms ; Bm)(2�)2 ; a(m)4(2�)4!#Nm�NGm hQ(P (m)2 ; P (m)4 iNm+19=;�� Z (d�k)Nnexp(�12 Xk2Bn d(n)2 (~k)�k��k�� 14!Nn Xk1;k2;k3;k42Bn a(n)4 �k1�k2�k3�k4�(~k1 + ~k2 + ~k3 + ~k4)): (2.8)ôÕÔQ� d(m)2(2�)2 ; a(m)4(2�)4�,Q(P (m)2 ; P (m)4 ) - ÐÅ×Î¦ ËÏÍÂ¦ÎÁÃ¦§ ÍÏÄÉÆ¦ËÏ×ÁÎÉÈÆÕÎËÃ¦Ê âÅÓÓÅÌÑ ÁÒÇÕÍÅÎÔÁ zn:zn = 3[d(n)2 (Bns ; Bn)]24a(n)4 ;d(n)2 �Bns ;Bn� =< d(n)2 (~k) >Bns ;Bn ; d(n)2 (~k) = a(n)2 � ��(~k);
ICMP{99{01U 10Cm = Yk2BGm( �d(m)2 (~k)) exp8<:�a(m)48N Xk1;k22BGm 1 + �k1k2d(m)2 (~k1)d(m)2 (~k2)9=; : (2.9)úÁÇÁÌØÎ¦ ×ÉÒÁÚÉ ÄÌÑ ÃÉÈ ×ÅÌÉÞÉÎ ÐÒÉ×ÅÄÅÎ¦ × [7,8] ¦ ×ÏÎÉ ×ÁÖÌÉ×¦ÐÒÉ ÏÂÞÉÓÌÅÎÎ¦ ÔÅÒÍÏÄÉÎÁÍ¦ÞÎÉÈ ÆÕÎËÃ¦Ê ÓÉÓÔÅÍÉ.ëÏÅÆ¦Ã¦¤ÎÔÉ d(n)2 (~k); a(n)4 ÈÁÒÁËÔÅÒÉÚÕÀÔØ ÏÓÏÂÌÉ×ÏÓÔ¦ ÆÌÕËÔÕ-ÁÃ¦ÊÎÉÈ ÐÒÏÃÅÓ¦× × ËÌÁÓÔÅÒÎ¦Ê ÓÉÓÔÅÍ¦ ÐÏÂÌÉÚÕ ÔÏÞËÉ ÆÁÚÏ×ÏÇÏ ÐÅ-ÒÅÔ×ÏÒÅÎÎÑ. ·ÈÎ¦ ÓÅÒÅÄÎ¦ ÚÎÁÞÅÎÎÑ ÄÌÑ Ò¦ÚÎÉÈ ÓÕËÕÐÎÏÓÔÅÊ È×ÉÌØÏ-×ÉÈ ×ÅËÔÏÒ¦× (ÛÁÒ¦× ¦ÎÔÅÇÒÕ×ÁÎÎÑ) ÐÏ×'ÑÚÁÎ¦ ÒÅËÕÒÅÎÔÎÉÍÉ ÓÐ¦××¦Ä-ÎÏÛÅÎÎÑÍÉ:rn+1 = s2(rn + q)��Nn + 34zn� �Nn � 13��1� s�nr 32�� (�rn)��� s2q;un+1 =r rnrn�1Enun: (2.10)ôÕÔrn = s2nd(n)2 �Bns ;Bn� ; un = s4na(n)4�Nn = 2p�nK(�n)3pznK(zn) + 13 ; En = s6L(�n)L(zn) ;K(zn) = pzn�K3=4(zn)K1=4(zn) � 1� ; L(zn) = 6K2(zn) + 4pznK(zn)� 1;�n = 32s3K2(zn)L(zn) ; (2.11)� - ÐÁÒÁÍÅÔÒ ÁÎ¦ÚÏÔÒÏÐ¦§ ÐÏÔÅÎÃ¦ÁÌÕ, s = jBnjBn+1j ; Bn - ÅÆÅËÔÉ×ÎÉÊÒÁÄ¦ÕÓ "ÚÏÎÉ âÒ¦ÌÌÀÅÎÁ" ÎÁ n-ÍÕ ËÒÏÃ¦ ÐÏÛÁÒÏ×ÏÇÏ ¦ÎÔÅÇÒÕ×ÁÎÎÑ.¶ÎÔÅÇÒÕ×ÁÎÎÑ × (2.8) ÐÒÉ T < Tc ×ÉËÏÎÕ¤ÔØÓÑ ÄÏ ÚÎÁÞÅÎÎÑ n = �� ,ÑËÅ ×ÉÚÎÁÞÁ¤ÔØÓÑ Ú ÕÍÏ×Éd(�� )2 (j~kj = jB�� j) = 0 (2.12)¦ ÄÏÒ¦×ÎÀ¤�� = 1 + ln c2R�qc1lnE1 ; (2.13)ÄÅ E1 - Â¦ÌØÛÅ Ú Ä×ÏÈ ×ÌÁÓÎÉÈ ÚÎÁÞÅÎØ ÍÁÔÒÉÃ¦ Ì¦ÎÅÁÒÉÚÏ×ÁÎÏÇÏ×ÁÒ¦ÁÎÔÕ ÐÅÒÅÔ×ÏÒÅÎÎÑ (2.10), c1; c2; R; q - ÐÏÓÔ¦ÊÎ¦ ×ÅÌÉÞÉÎÉ, ÐÒÉ-ÞÏÍÕ c1 � �; � = T�TcTc (ÄÉ×. [8]).



11 ðÒÅÐÒÉÎÔ÷×ÁÖÁÀÞÉ, ÝÏ × (2.8) ÐÏÛÁÒÏ×Å ¦ÎÔÅÇÒÕ×ÁÎÎÑ ×ÉËÏÎÁÎÅ ÄÏ ÔÏÞËÉn = �� , ÐÅÒÅÊÄÅÍÏ ÔÏ ÏÓÔÁÎÎØÏÇÏ ÅÔÁÐÕ ¦ÎÔÅÇÒÕ×ÁÎÎÑ ÐÏ ÔÉÈ �k, ×ËÏÔÒÉÈ j~kj < jB�� j. ÷¦ÄÏÍÏ, ÝÏ ËÏÌÅËÔÉ×Î¦ ÚÍ¦ÎÎ¦ × ÃØÏÍÕ Ä¦ÁÐÁÚÏÎ¦ÚÍ¦ÎÉ Ë×ÁÚ¦¦ÍÐÕÌØÓÁ ÒÏÚÐÏÄ¦ÌÅÎ¦ ÐÏ ÐÅ×ÎÏÍÕ ÇÁÕÓÏ×ÏÍÕ ÚÁËÏÎÕ, ÁÌÅ ÚÎÅÁÎÁÌ¦ÔÉÞÎÉÍÉ ËÏÅÆ¦Ã¦¤ÎÔÁÍÉ, Ô.Ú×. ¦Î×ÅÒÓÎÏÍÕ ÇÁÕÓÏ×ÏÍÕ [6,7]. ãÅÄÏÚ×ÏÌÑ¤ ÒÏÚÒÁÈÏ×Õ×ÁÔÉ ¦ÎÔÅÇÒÁÌ × (2.8) ÛÌÑÈÏÍ ÏÂÞÉÓÌÅÎÎÑ ÇÁÕ-ÓÏ×ÉÈ ÍÏÍÅÎÔ¦×. äÌÑ ËÏÒÅËÔÎÏÇÏ ×ÉÄ¦ÌÅÎÎÑ ËÏÌÅËÔÉ×ÎÉÈ ÚÍ¦ÎÎÉÈ ¦ÚÎÕÌØÏ×ÉÍ ÚÎÁÞÅÎÎÑÍ Ë×ÁÚ¦¦ÍÐÕÌØÓÁ ÎÅÏÂÈ¦ÄÎÏ ×ÒÁÈÕ×ÁÔÉ ÚÓÕ× ÃÅÎÔÒÁÆÌÕËÔÕÁÃ¦§ �k Õ ×ÐÏÒÑÄËÏ×ÁÎ¦Ê ÆÁÚ¦ (Á ÔÁËÏÖ ×ÎÁÓÌ¦ÄÏË ×ËÌÀÞÅÎÎÑÚÏ×Î¦ÛÎØÏÇÏ ÐÏÌÑ):�k = �k0 +pN < � > �(~k): (2.14)÷ ÒÅÚÕÌØÔÁÔ¦, ÞÅÔ×ÅÒÎÁ ÆÏÒÍÁ × (2.8) ÎÁÂÕ×Á¤ ×ÉÇÌÑÄÕ:E�� (�) = �12Xk d(�� )2 (~k)�k��k � 14!N�� a(�� )4 Xk 0�k1�k2�k3�k4�� 13!N�� a(�� )4 ��0 +pN(< � > �M16)�Xk 0�k1�k2�k3�� 14!N�� a(�� )4 ��20 + 2pN�0(< � > �M16) +N(< � > �M16)2���Xk 0�k��k � 14!N�� a(�� )4 �40 � 13!N�� a(�� )4 pN (< � > �M16) �30�� 14!N�� a(�� )4 N (< � > �M16)2 �20��pN �d(�� )2 (0) < � > �a(�� )2 M16 + 13!N�� a(�� )4 N(< � > �M16)3� �0��N �12d(�� )2 (0) < � >2 �a(�� )2 (< � > �M16)M16++ 14!N�� a(�� )4 N(< � > �M16)4� (2.15)ôÕÔ P0k ÏÚÎÁÞÁ¤ ÓÕÍÕ×ÁÎÎÑ ÐÏ ÕÓ¦È j~kj � jB�� j, ÚÁ ×ÉÎÑÔËÏÍ k = 0.ïÓÔÁÎÎ¦Ê ÄÏÄÁÎÏË × (2.15) Ñ×ÌÑ¤ ÓÏÂÏÀ ÍÁËÒÏÓËÏÐ¦ÞÎÕ ÞÁÓÔÉÎÕ"ÇÁÍ¦ÌØÔÏÎ¦ÁÎÁ"E�� (�). ú ÕÍÏ×É §§ Í¦Î¦ÍÕÍÕ ÚÎÁÈÏÄÉÍÏ Ò¦×ÎÑÎÎÑ ÄÌÑÒ¦×ÎÏ×ÁÖÎÏÇÏ ÚÎÁÞÅÎÎÑ < � >:< � >3 �3M16 < � >2 �3 2jd(�� )2 (0)jN��a(�� )4 N �M216! < � > �
ICMP{99{01U 12�3!a(�� )2 M16N��a(�� )4 N �M316 = 0: (2.16)òÏÚ×'ÑÚÏË (2.16) Ú ÔÏÞÎ¦ÓÔÀ ÄÏ Ì¦Î¦ÊÎÉÈ ÄÏÄÁÎË¦× ÐÏ ÐÏÌÀ h ÏÔÒÉ-ÍÕ¤ÍÏ Õ ×ÉÇÌÑÄ¦:< � >=  3!jd(�� )2 (0)jN��a(�� )4 N !1=2 + a(�� )22jd(�� )2 (0)jM16 (2.17)÷¦ÄÐÏ×¦ÄÎÏ, ÍÁËÒÏÓËÏÐ¦ÞÎÁ ÞÁÓÔÉÎÁ E�� (�) × ÃØÏÍÕ ÎÁÂÌÉÖÅÎÎ¦ ¤ ÔÁ-ËÏÀ: Mmac = 3N2 ((d(�� )2 (0))2N��a(�� )4 N ++ 2r23 �a(�� )2 + jd(�� )2 (0)j� jd(�� )2 (0)jN��a(�� )4 N !1=2M169=; : (2.18)ð¦ÄÓÔÁ×É×ÛÉ (2.17) × (2.15), ÏÔÒÉÍÕ¤ÍÏ ÚÎÁÞÅÎÎÑ E�� (�), ×ÉÚÎÁÞÅÎÅ×¦ÄÎÏÓÎÏ ÎÏ×ÏÇÏ ÃÅÎÔÒÕ ÆÌÕËÔÕÁÃ¦§ �k:E�� (�) = �12Xk 0 �d2(~k)�k��k � a(�� )44!N�� Xk 0�k1�k2�k3�k4��24a(�� )43!N�� �0� a(�� )4 pNM163!N��  1� a(�� )2�d2(0)!+ �d2(0)a(�� )42 � 3!N�� !1=235Xk 0�k1�k2�k3��12 24 a(�� )42N�� �20 +0@ 3 �d2(0)a(�� )4N�� !1=2 � a(�� )4 pNM16N��  1� a(�� )2�d2(0)!1A �0��  3 �d2(0)a(�� )4 NN�� !1=2 1� a(�� )2�d2(0)!M1635Xk 0�k��k�� a(�� )44!N�� �40 � 24 �d2(0)a(�� )42 � 3!N�� !1=2 � a(�� )4 pN3!N��  1� a(�� )2�d2(0)!M1635 �30��12 24 �d2(0)� 3 �d2(0)a(�� )4 NN� !1=2 1� a(�� )2�d2(0)!M1635 �20++32 �d2(0)pNM16�0 +Mmac: (2.19)



13 ðÒÅÐÒÉÎÔôÕÔ �d2(~k) = 3jd(�� )2 (0)j+ d(�� )2 (~k) = 2jd(�� )2 (0)j+ qk2: (2.20)ôÁËÉÍÞÉÎÏÍ, ÒÏÚÐÏÄ¦Ì, ÚÁ ÑËÉÍ ¦ÎÔÅÇÒÕ¤ÔØÓÑ ÆÕÎËÃ¦ÏÎÁÌ expfE�� (�)g, ¤ÄÏÂÒÅ ×ÉÚÎÁÞÅÎÁ ÇÁÕÓÏ×Á ÆÏÒÍÁexp(�12Xk 0 �d2(~k)�k��k) : (2.21)Z�� = exp f��Mmacg Z exp(�12Xk 0 �d2(~k)�k��k)"1 +H(�)++ 12H2(�) + :::� (d�k)N���1 Z exp(E�� (�0))d�0: (2.22)ôÕÔH(�) = P0 + P1�0 + P2�20;P0 = 12 �3 �d2(0)a(�� )4 �1=2 � NN�� �1=2 1� a(�� )2�d2(0)!M16Xk 0�k��k�� 13!N1=2�� "(3 �d2(0)a(�� )4 )1=2 �� NN�� �1=2 1� a(�� )2�d2(0)! a(�� )4 M16#��Xk 0�k1�k2�k3 � a(�� )44!N�� Xk 0�k1�k2�k3�k4 ;P1 = � 12N1=2�� "(3 �d2(0)a(�� )4 )1=2� NN�� �1=2 � 1� a(�� )2�d2(0)!a(�� )4 M16#��Xk 0�k��k � a(�� )43!N�� Xk 0�k1�k2�k3 ;P2 = � a(�� )44N�� Xk 0�k1�k2 ;E�� (�0) = 32 �d2(0)N1=2M16�0��12 " �d2(0)� (3 �d2(0)a(�� )4 )1=2 � NN�� �1=2 1� a(�� )2�d2(0)!M16# �20�
ICMP{99{01U 14� 13!N1=2�� "(3 �d2(0)a(�� )4 )1=2 �� NN�� �1=2 1� a(�� )2�d2(0)! a(�� )4 M16# �30�� a(�� )44!N�� �40: (2.23)óÈÅÍÁ ÒÏÚÒÁÈÕÎËÕ Z�� , ÁÎÁÌÏÇ¦ÞÎÁ ÄÏ ×ÉËÌÁÄÅÎÏ§ ÔÕÔ, Õ ×ÉÐÁÄËÕ ×¦Ä-ÓÕÔÎÏÓÔ¦ ÚÏ×Î¦ÛÎØÏÇÏ ÐÏÌÑ ÂÕÌÁ ÚÁÐÒÏÐÏÎÏ×ÁÎÁ × [9].ðÒÉ ¦ÎÔÅÇÒÕ×ÁÎÎ¦ (2.23) ÚÁ �k, ×¦ÄÍ¦ÎÎÉÍÉ ×¦Ä ÎÕÌÑ ÂÕÄÕÔØ ÌÉÛÅÐÁÒÎ¦ ÄÏÂÕÔËÉ: < �k��k >= 1�d2(k) ;ÄÅ < ::: > ÏÚÎÁÞÁ¤ ÓÅÒÅÄÎ¤:< ::: >= Z :::exp(�12 0Xk �d2(~k)�k��k) (d�k)N���1 �� (Z exp(�12Xk 0 �d2(~k)�k��k) (d�k)N���1)�1 : (2.24)ôÁËÉÍ ÞÉÎÏÍ, Ú ÔÏÞÎ¦ÓÔÀ ÄÏ ÐÅÒÛÏÇÏ ÐÏÒÑÄËÕ ÐÏ (z�)�1, ÏÔÒÉ-ÍÕ¤ÍÏ:< p0 >= �18a(�� )4 N��  1N�� Xk 0 1�d2(k)!2++12 �3 �d2(0)a(�� )4 �1=2� NN�� �1=2 1� a(�� )2�d2(0)!M16Xk 0 1�d2(~k) ;< p20 >= 13!N��"3 �d2(0)a(�� )4 ��318 �3 �d2(0)a(�� )4 �1=2� NN�� �1=2 1� a(�� )2�d2(0)!a(�� )4 M16#��Xr  1N�� Xk 0 ei~k~r�d2(~k)!3 ;< p1 >= � 12N1=2�� "(3 �d2(0)a(�� )4 )1=2�� � NN�� �1=2 1� a(�� )2�d2(0)! a(�� )4 M16#Xk 0 1�d2(~k) ;



15 ðÒÅÐÒÉÎÔ< p2 >= � 14N�� a(�� )4 )Xk 0 1�d2(~k) : (2.25)óÕÍÕ×ÁÎÎÑ ÐÏ r ×ÉËÏÎÕ¤ÔØÓÑ ÐÏ ×ÕÚÌÁÈ ÂÌÏÞÎÏ§ ÇÒÁÔËÉ Ú ÐÅÒ¦ÏÄÏÍa�� = s�� a.ð¦ÓÌÑ Ð¦ÄÓÕÍÏ×Õ×ÁÎÎÑ ÒÏÚËÌÁÄ¦× < p0 >;< p20 >, < p1 >;< p2 >ÚÎÏ×Õ ÐÒÉÈÏÄÉÍÏ ÄÏ ÅËÓÐÏÎÅÎÃ¦ÁÌØÎÏ§ ÆÏÒÍÉ ÄÌÑ Z�� :Z�� = exp f��(Fmac + FRPA +�F�� )gZ expfE0�� (�0)gd�0;(2.26)ÄÅ��Fmac = 38N�� �d22(0)a(�� )4 � 3 �d2(0)a(�� )4 NN��!1=2 �a(�� )2 + �d2(0)2 �M16;��FRPA = lnYk 0s ��d2(~k) = �12Xk 0 ln �d2(~k)� ;���F�� =< p0 > +12(< p20 > � < p0 >2);E0�� (�0) = �32 �d2(0)N1=2M16+ < p1 >� �0 � 12" �d2(0)� �3 �d2(0)a(�� )4 �1=2 � NN��1=2 1� a(�� )2�d2(0)!M16 � 2 < P2 ># �20�� 13!N1=2�� "�3 �d2(0)a(�� )4 �1=2 �� NN��1=2 1� a(�� )2�d2(0)! a(�� )4 M16# �30�� 14!N�� a(�� )4 �40: (2.27)äÌÑ ÓÐÒÏÝÅÎÎÑ ×ÉÇÌÑÄÕ E0�� (�0) (ÕÓÕÎÅÎÎÑ ÄÏÄÁÎËÁ ÐÒÏÐÏÒÃ¦Ê-ÎÏÇÏ �30) ×ÉËÏÎÁ¤ÍÏ ÏÐÅÒÁÃ¦À ÚÓÕ×Õ:�0 = �00 + g;g = �s3 �d2(0)N��a(�� )4 + 1� a(�� )2�d2(0)!pNM16: (2.28)÷ ÒÅÚÕÌØÔÁÔ¦ ÏÔÒÉÍÕ¤ÍÏ:E0�� (�0) = ha(�� )2 + 2�d2(0)ipNM16�0 ++ 14 h �d2(0)� a(�� )4 Ii �20 � 1N�� a(�� )4 �40; (2.29)
ICMP{99{01U 16ÄÅ I = 1N�� Xk 1�d2(~k) : (2.30)äÌÑ ÓÆÅÒÉÞÎÏ-ÓÉÍÅÔÒÉÞÎÏÇÏ ÐÏÔÅÎÃ¦ÁÌÕ �(~k) I ÌÅÇËÏ ÒÏÚÒÁÈÏ-×Õ¤ÔØÓÑ (ÄÉ×., ÎÁÐÒ., [9]):I = 3�d2(0) t� arctgtt3 ; (2.31)ÄÅ t = �as��q q�d2(0) .÷¦ÄÐÏ×¦ÄÎÉÊ ÒÏÚÒÁÈÕÎÏË I ÍÏÖÎÁ ÐÒÏ×ÅÓÔÉ ¦ ÄÌÑ �16(~k) (0.3).ðÒÏÔÅ, Ú×ÁÖÁÀÞÉ, ÝÏ ÐÒÉ n = �� ÐÏÌÑÒÎÉÊ ËÕÔ # � �2 , ¦ × ÃØÏ-ÍÕ ×ÉÐÁÄËÕ ÍÏÖÎÁ ËÏÒÉÓÔÕ×ÁÔÉÓØ ÆÏÒÍÕÌÏÀ (2.31). ðÅÒÅÔ×ÏÒÅÎÎÑ(2.28), ËÒ¦Í ÔÏÇÏ, ÐÒÉ×ÏÄÉÔØ ÄÏ ÐÏÑ×É × Z�� ÄÏÄÁÔËÏ×ÏÇÏ ÍÎÏÖÎÉËÁexpf��Fgg, ÄÅ��Fg =s3 �d2(0)N��a(�� )4 �a(�� )2 + 12 �d2(0)�pNM16: (2.32)÷×ÁÖÁÀÞÉ, ÝÏ �0 = pN�, ÚÎÁÈÏÄÉÍÏ ÏÓÔÁÔÏÞÎÉÊ ×ÉÒÁÚ ÄÌÑ Z�� :Z�� = exp f��(Fmac + FRPA +�F�� + Fg)g �� Z exp��N �D�4 �B�2 �A��	 d�; (2.33)ÄÅ A = �a(�� )2 + 12 �d2(0)�M16;B = 14 h �d2(0)� a(�� )4 Ii ;D = 14! NN�� a(�� )4 : (2.34)3. ò¦×ÎÑÎÎÑ ÓÔÁÎÕ ËÌÁÓÔÅÒÎÏÇÏ ÍÁÇÎÅÔÉËÁäÌÑ ÚÎÁÈÏÄÖÅÎÎÑ Ò¦×ÎÑÎÎÑ ÄÌÑ ÐÁÒÁÍÅÔÒÁ ÐÏÒÑÄËÕ ÍÁÇÎÅÔÉËÁ, ÔÏÂ-ÔÏ ÊÏÇÏ Ò¦×ÎÑÎÎÑ ÓÔÁÎÕ, ÎÅÏÂÈ¦ÄÎÏ Í¦Î¦Í¦ÚÕ×ÁÔÉ Ð¦Ä¦ÎÔÅÇÒÁÌØÎÕ ÆÏÒ-ÍÕ × (2.33):@@�(D�4 �B�2 �A�) = 0; (3.1)



17 ðÒÅÐÒÉÎÔÁÂÏ 4D�3 � 2B��A = 0: (3.2)(3.2) ¤ ÛÕËÁÎÅ Ò¦×ÎÑÎÎÑ ÓÔÁÎÕ. ýÏÂ ÄÏÓÌ¦ÄÉÔÉ ÊÏÇÏ ×ÌÁÓÔÉ×ÏÓÔ¦, ÁÔÁËÏÖ ÚÎÁÊÔÉ ÒÏÚ×'ÑÚËÉ, ÎÅÏÂÈ¦ÄÎÏ ×ÓÔÁÎÏ×ÉÔÉ Ñ×Î¦ ÚÁÌÅÖÎÏÓÔ¦ ×¦ÄÔÅÍÐÅÒÁÔÕÒÉ ¦ ÐÏÌÑ ×ÉÒÁÚ¦× A;B;D.äÌÑ ÒÏÚËÒÉÔÔÑ ÚÁÌÅÖÎÏÓÔ¦ ×¦Ä � = T�TcTc × ÆÏÒÍÕÌÁÈ (2.11)-(2.13)ÓËÏÒÉÓÔÁ¤ÍÏÓØ ÒÅÚÕÌØÔÁÔÁÍÉ ÒÏÂ¦Ô [8,10].d(�� )2 (0) = c1E���11 � c2Rs2(���1) ; �d2(0) = 2jd(�� )2 (0)ja(�� )4 = c1R0E���11 + c2s4(���1)s�2(���1) = c1c2R� ��(0) ; c1 = ~c1�ln�1=3j� j;E1 � s2(���1); ~c1 = 3��(0)(34
)1=3 ; (3.3)c2; R; 
 - ÐÏÓÔ¦ÊÎ¦, ÑË¦ Ñ×ÎÏ ×ÉÒÁÖÁÀÔØÓÑ ÞÅÒÅÚ ÐÏÞÁÔËÏ×¦ ÐÁÒÁÍÅÔÒÉÇÁÍ¦ÌØÔÏÎ¦ÁÎÁ, ¦ ×¦Ä � ÎÅ ÚÁÌÅÖÁÔØ [10].ïÔÖÅ, ×ÒÁÈÕ×Á×ÛÉ, ÝÏ ÐÒÉ T > Tc � > 0, ÍÁ¤ÍÏ:�d2(0) = 2��(0)~c1c2R� ��(0) �ln�1=3j� j = �1�ln�1=3j� j;a(�� )4 = (c2(RR0 + 1)� ��(0)R0)~c21(c2R� ��(0))2 �2ln�2=3j� j == �2�2ln�2=3j� j: (3.4)ð¦ÄÓÔÁ×ÌÑÀÞÉ (3.4) × (2.34), ÏÔÒÉÍÕ¤ÍÏ:A = h��(0) +�1�ln�1=3j� jiM16;B = �14 �1� 3�2�21 t� arctgtt3 � �ln�1=3j� j;D = c22R2�23!�21 ln�2=3j� j; (3.5)ÄÅ t = �aq��(0)2c2R , a - ÐÏÓÔ¦ÊÎÁ ÇÒÁÔËÉ.ðÒÉ ÒÏÚÒÁÈÕÎËÕ ×¦ÄÎÏÛÅÎÎÑ NN�� = s4(���1) × D (2.34) ×ÒÁÈÏ×Á-ÎÏ, ÝÏ ÐÒÉ ×ÉÚÎÁÞÅÎÎ¦ ÛÁÒ¦× ¦ÎÔÅÇÒÕ×ÁÎÎÑ ×ÉËÏÒÉÓÔÏ×ÕÀÔØÓÑ ÎÅÐÅ-ÒÅÎÏÒÍÏ×ÁÎ¦ ÇÁÕÓ¦×ÓØËÉÍ ¦ÎÔÅÇÒÕ×ÁÎÎÑÍ ËÏÅÆ¦Ã¦¤ÎÔÉ d(n)2 (~k = 0; #)
ICMP{99{01U 18(ÄÉ×. [7]). ôÏÂÔÏ s4(���1) � j� j�2. ÷×¦×ÛÉ ÐÏÚÎÁÞÅÎÎÑ:v = 3�1 ��21 � 3�2 t�arctg tt3 �4c22R2�2 ;w1 = 3�21p2c22R2�2(3 + e�2�V ) ; w2 = 3�31��(0)p2c22R2�2(3 + e�2�V ) ;(3.6)ÏÔÒÉÍÕ¤ÍÏ ÏÓÔÁÔÏÞÎÉÊ ×ÉÒÁÚ ÄÌÑ Ò¦×ÎÑÎÎÑ ÓÔÁÎÕ ÍÁÇÎ¦ÔÎÏ§ ËÌÁÓÔÅÒ-ÎÏ§ ÓÉÓÔÅÍÉ ÐÏÂÌÉÚÕ ÔÏÞËÉ ÆÁÚÏ×ÏÇÏ ÐÅÒÅÔ×ÏÒÅÎÎÑ:�3 � v�ln1=3j� j�� (w1�ln1=3j� j+ w2ln2=3j� j)�h = 0: (3.7)ðÅÒÅÊÄÅÍÏ ÄÏ ÚÎÁÈÏÄÖÅÎÎÑ ÊÏÇÏ ËÏÒÅÎ¦×. úÇ¦ÄÎÏ ÆÏÒÍÕÌÉ ëÁÒÄÁÎÁ[11] Ò¦×ÎÑÎÎÑ ÔÉÐÕ (3.7) ÍÁ¤ ÎÁÓÔÕÐÎ¦ ËÏÒÅÎ¦:�1 = A+B; �2;3 = �A+B2 � ip3A�B2 ; (3.8)ÄÅ A = q3(w1�ln1=3j� j+ w2ln2=3j� j)�h+pR;B = q3(w1�ln1=3j� j+ w2ln2=3j� j)�h�pR;R = ��v3�3 �3lnj� j+ (w1�ln1=3j� j+ w2ln2=3j� j)2 �2h24 : (3.9)òÏÚÇÌÑÎÅÍÏ Ä×Á ×ÉÐÁÄËÉ T < Tc ¦ T > Tc.T < TcÁ) ÚÏ×Î¦ÛÎ¤ ÐÏÌÅ ×¦ÄÓÕÔÎ¤h = 0; R < 0:ò¦×ÎÑÎÎÑ (3.7) ÍÁ¤ ÔÒÉ Ò¦ÚÎ¦ ËÏÒÅÎ¦:�1 = v1=2�1=2ln1=6j� j; �2 = �v1=2�1=2ln1=6j� j; �3 = 0: (3.10)Â) ×¦ÄÍ¦ÎÎÅ ×¦Ä ÎÕÌÑ ÚÏ×Î¦ÛÎ¤ ÐÏÌÅ (ÚÎÁÞÎÅ)h 6= 0; R > 0;ÏÓË¦ÌØËÉ ÒÏÚÇÌÑÄÁ¤ÍÏ ÍÁÌÉÊ ÏË¦Ì ÔÏÞËÉ � = 0. ò¦×ÎÑÎÎÑ (3.7) ÍÁ¤ÏÄÉÎ Ä¦ÊÓÎÉÊ ¦ Ä×Á ËÏÍÐÌÅËÓÎÏ ÓÐÒÑÖÅÎ¦ ËÏÒÅÎ¦. îÁÂÌÉÖÅÎÏ:� = (w1�ln1=3j� j + w2ln2=3j� j)1=3(�h)1=3 (3.11)



19 ðÒÅÐÒÉÎÔ×) ÍÁÌÅ ÚÏ×Î¦ÛÎ¤ ÐÏÌÅ (ÐÅÒÅ×ÁÇÁ ÐÅÒÛÏÇÏ ÄÏÄÁÎËÁ × (3.9)), ÔÁËÝÏ h 6= 0; R < 0:ò¦×ÎÑÎÎÑ (3.7) ÍÁ¤ ÔÒÉ Ä¦ÊÓÎ¦ ×¦ÄÍ¦ÎÎ¦ ×¦Ä ÎÕÌÑ ËÏÒÅÎ¦.T > TcÁ) ÚÏ×Î¦ÛÎ¤ ÐÏÌÅ ×¦ÄÓÕÔÎ¤h = 0; R > 0:ò¦×ÎÑÎÎÑ (3.7) ÍÁ¤ ÏÄÉÎ Ä¦ÊÓÎÉÊ� = 0 (3.12)¦ Ä×Á ËÏÍÐÌÅËÓÎÏ ÓÐÒÑÖÅÎ¦ ËÏÒÅÎ¦.Â) ×¦ÄÍ¦ÎÎÅ ×¦Ä ÎÕÌÑ ÚÏ×Î¦ÛÎ¤ ÚÏ×Î¦ÛÎ¤ ÐÏÌÅh 6= 0; R > 0:ò¦×ÎÑÎÎÑ (3.7) ÍÁ¤ ÏÄÉÎ Ä¦ÊÓÎÉÊ, ÔÉÐÕ (3.11), ÔÁ Ä×Á ËÏÍÐÌÅËÓÎÏÓÐÒÑÖÅÎ¦ ËÏÒÅÎ¦.ôÅÍÐÅÒÁÔÕÒÎÁ ÐÏ×ÅÄ¦ÎËÁ Ä¦ÊÓÎÉÈ ËÏÒÅÎ¦× Ò¦×ÎÑÎÎÑ (3.7) ÐÒÉ Ò¦Ú-ÎÉÈ ÚÎÁÞÅÎÎÑÈ ÚÏ×Î¦ÛÎØÏÇÏ ÐÏÌÑ ÐÏÄÁÎÁ ÎÁ òÉÓ. 1. ÷ÉÄÎÏ, ÝÏ Ä¦ÑÒ¦ÚÎÉÈ ÚÁ ÎÁÐÒÑÍÏÍ ÚÏ×Î¦ÛÎ¦È ÐÏÌ¦× ¤ ÓÉÍÅÔÒÉÞÎÏÀ ×¦ÄÎÏÓÎÏ ÄÏÄÁÔ-ÎÉÈ ¦ ×¦Ä'¤ÍÎÉÈ ËÏÒÅÎ¦×. ðÒÉ h 6= 0 ÎÉÖÞÅ Tc ¤ ÔÒÉ ×¦ÄÍ¦ÎÎ¦ ×¦Ä ÎÕÌÑËÏÒÅÎ¦, Á ÐÒÉ T > Tc - ÌÉÛÅ ÏÄÉÎ. ðÒÉ ×ÅÌÉËÉÈ �(� > 0:05) ¦ ×ÉÝÅ ¦ÎÉÖÞÅ Tc ÏÄÉÎ ¦Ú ËÏÒÅÎ¦× ÎÁÂÕ×Á¤ ÎÕÌØÏ×ÏÇÏ ÚÎÁÞÅÎÎÑ.îÁ òÉÓ. 2 ÐÏÄÁÎÏ ÚÁÌÅÖÎ¦ÓÔØ ËÏÒÅÎ¦× Ò¦×ÎÑÎÎÑ (3.7) ×¦Ä ×ÅÌÉÞÉÎÉÚÏ×Î¦ÛÎØÏÇÏ ÐÏÌÑ ÐÒÉ T < Tc, Á ÎÁ òÉÓ. 3 - ÐÒÉ T > Tc.äÌÑ Ú'ÑÓÕ×ÁÎÎÑ ÐÏ×ÅÄ¦ÎËÉ ÐÁÒÁÍÅÔÒÁ ÐÏÒÑÄËÕ × ÏËÏÌ¦ ÔÏÞËÉ ÆÁ-ÚÏ×ÏÇÏ ÐÅÒÅÔ×ÏÒÅÎÎÑ ÄÏÓÌ¦ÄÉÍÏ ÐÏÈ¦ÄÎ¦ @�@� , @�@�h ÐÒÉ ÍÁÌÉÈ ÚÎÁÞÅÎÎÑÈ� ¦ h. äÉÆÅÒÅÎÃ¦ÀÀÞÉ (3.7) ÐÏ � ÍÁ¤ÍÏ:@�@� = v� �1 + 13 ln�1j� j�+ �w1 �1 + 13 ln�1j� j� + 23 w2� ln�2=3j� j��h3�2ln�1=3j� j � v� ;(3.13)ÁÂÏ ÂÅÚ ÌÏÇÁÒÉÆÍ¦ÞÎÉÈ ÐÏÐÒÁ×ÏË@�@� = v�+ w1�h3�2 � v� : (3.14)÷¦ÄÐÏ×¦ÄÎÏ, ÐÏÈ¦ÄÎÁ (3.7) ÐÏ �h ÄÁ¤:@�@�h = w1� + w2ln1=3j� j3�2ln�1=3j� j � v� (3.15)
ICMP{99{01U 20Ú ÌÏÇÁÒÉÆÍ¦ÞÎÉÍÉ ÐÏÐÒÁ×ËÁÍÉ, ¦@�@�h = w1� + w23�2 � v� (3.16)ÂÅÚ ÎÉÈ.áÓÉÍÐÔÏÔÉÞÎÕ ÐÏ×ÅÄ¦ÎËÕ (3.13) ÔÁ (3.15) ÒÏÚÇÌÑÎÅÍÏ ÐÒÉ h = 0 ÔÁh 6= 0.h=0 @�@� = v1=2ln1=6j� j2�1=2 ;@�@�h = w2ln1=3j� j2v� ; (3.17)h 6= 0 @�@� = v� �w1 + 2w23� ln�2=3j� j� �h3�2ln�1=3j� j � v� � 2w2�h9�2�ln1=3j� j ;@�@�h = w1� + w2ln1=3j� j3�2ln�1=3j� j � v� � w2ln2=3j� j3�2 : (3.18)ðÏÒ¦×ÎÑÎÎÑ ×ÉÒÁÚ¦× (3.17). (3.18), Á ÔÁËÏÖ ËÒÉ×ÉÈ ÎÁ òÉÓ. 1 ÐÏËÁ-ÚÕ¤, ÝÏ ÔÅÍÐÅÒÁÔÕÒÎÁ ÐÏ×ÅÄ¦ÎËÁ � × ÏËÏÌ¦ � = 0 ÐÒÉ ÎÅÎÕÌØÏ×ÉÈ ÚÎÁ-ÞÅÎÎÑÈ ÐÏÌÑ ÈÁÒÁËÔÅÒÉÚÕ¤ÔØÓÑ ÐÅÒÅÇÉÎÏÍ (ÐÒÁ×ÄÁ, ÓÉÌØÎÏ ÚÇÌÁÖÅ-ÎÉÍ ÌÏÇÁÒÉÆÍ¦ÞÎÉÍÉ ÍÎÏÖÎÉËÁÍÉ) ÐÏÒ¦×ÎÑÎÏ ¦Ú §§ ÐÏ×ÅÄ¦ÎËÏÀ ÐÒÉh = 0. ðÏÌØÏ×Á ÚÁÌÅÖÎ¦ÓÔØ ÐÒÉ h = 0 ¤ Þ¦ÔË¦ÛÅ ×ÉÒÁÖÅÎÏÀ, Î¦Ö ÐÒÉh 6= 0, ÝÏ ÐÏ×ÉÎÎÏ ÐÒÏÑ×ÉÔÉÓÑ ÎÁ ÈÏÄ¦ ÍÁÇÎ¦ÔÎÏ§ ÓÐÒÉÊÎÑÔÌÉ×ÏÓÔ¦.áÎÁÌÏÇ¦ÞÎÉÊ ÁÎÁÌ¦Ú ×ÉÒÁÚ¦× (3.14), (3.16) ÐÒÉh = 0 @�@� = 12v1=2��1=2;@�@�h = w22v� ; (3.19)ÔÁ h 6= 0 @�@� = v�+ w1�h3�2 ;@�@�h = w23�2 (3.20)ÐÏËÁÚÕ¤, ÝÏ ÌÏÇÁÒÉÆÍ¦ÞÎ¦ ÐÏÐÒÁ×ËÉ ÓÐÒÉÑÀÔØ Â¦ÌØÛ ÓÔÒ¦ÍËÏÍÕ ÎÁ-ÒÏÓÔÁÎÎÀ � × ÏËÏÌ¦ � = 0 ÑË ÐÒÉ h = 0, ÔÁË ¦ h 6= 0. ÷¦ÄÐÏ×¦ÄÎÏ,ÍÁÇÎ¦ÔÎÁ ÓÐÒÉÊÎÑÔÌÉ×¦ÓÔØ ÔÁËÏÖ ×ÅÄÅ ÓÅÂÅ ÐÏÄ¦ÂÎÉÍ ÞÉÎÏÍ.



21 ðÒÅÐÒÉÎÔóÐ¦×ÓÔÁ×ÌÑÀÞÉ ÏÔÒÉÍÁÎ¦ ÎÁÍÉ ÒÅÚÕÌØÔÁÔÉ ¦Ú ×¦ÄÐÏ×¦ÄÎÉÍÉ ×ÉÒÁ-ÚÁÍÉ ÄÌÑ ¦ÚÏÔÒÏÐÎÉÈ ÓÉÓÔÅÍ (ÄÉ×., ÎÁÐÒ., [9]), ÍÏÖÎÁ ÐÅÒÅËÏÎÁÔÉÓØ,ÝÏ ÁÎÏÍÁÌØÎÁ ÐÏ×ÅÄ¦ÎËÁ ÐÁÒÁÍÅÔÒÁ ÐÏÒÑÄËÕ ÔÁ ÊÏÇÏ ÐÏÈ¦ÄÎÉÈ × ÄÁÎÏ-ÍÕ ×ÉÐÁÄËÕ ¤ ÚÎÁÞÎÏ ÍÅÎÛ ×ÉÒÁÖÅÎÏÀ. ðÒÏÔÅ, ÐÏÒ¦×ÎÑÎÏ Ú ÐÏ×ÅÄ¦Î-ËÏÀ, ÐÅÒÅÄÂÁÞÕ×ÁÎÏÀ ÆÏÒÍÕÌÁÍÉ (3.19), (3.20), ÔÕÔ ÍÁ¤ÍÏ ÓÉÔÕÁÃ¦À,ÑËÕ ÍÏÖÎÁ ××ÁÖÁÔÉ ÐÒÏÍ¦ÖÎÏÀ. ÷ÒÁÈÕ×ÁÎÎÑ ÇÁÕÓÏ×ÉÈ ÆÌÕËÔÕÁÃ¦ÊÛÌÑÈÏÍ ÓÕÍÕ×ÁÎÎÑ ÐÁÒËÅÔÎÉÈ Ä¦ÁÇÒÁÍ ÄÁÌÏ ÍÏÖÌÉ×¦ÓÔØ Â¦ÌØÛ ÁÄÅ-Ë×ÁÔÎÏ ÏÐÉÓÁÔÉ ÐÏ×ÅÄ¦ÎËÕ ËÌÁÓÔÅÒÎÏ§ ÍÁÇÎ¦ÔÎÏ§ ÓÉÓÔÅÍÉ × ÏËÏÌ¦ Tc.ïÓÎÏ×ÎÁ ×¦ÄÍ¦ÎÎ¦ÓÔØ ÏÔÒÉÍÁÎÉÈ ÎÁÍÉ ÒÅÚÕÌØÔÁÔ¦×, ÚÏËÒÅÍÁ ×ÉÒÁÚ¦×(3.10) (ÐÒÉ h = 0), ×¦Ä ÐÒÉ×ÅÄÅÎÉÈ × [12] ÐÏÌÑÇÁ¤ × ÐÒÏÐÏÒÃ¦ÊÎÏÓÔ¦ �ÄÏ ln1=6j� j, Á ÎÅ ln1=3j� j. ðÏËÁÖÅÍÏ, ÝÏ ÓÔÅÐ¦ÎØ ÌÏÇÁÒÉÆÍÁ 16 ¤ Â¦ÌØÛÁÄÅË×ÁÔÎÏÀ ËÒÉÔÉÞÎ¦Ê ÐÏ×ÅÄ¦ÎÃ¦ ÄÉÐÏÌØÎÉÈ ÓÉÓÔÅÍ. äÌÑ ÃØÏÇÏ ××Å-ÄÅÍÏ ÅÆÅËÔÉ×ÎÉÊ ËÒÉÔÉÞÎÉÊ ÐÏËÁÚÎÉË � ÄÌÑ ÏÂÏÈ ×ÉÐÁÄË¦×:� = �v1=2�1=2ln1=3j� j = �v1=2��1=3 ;� = �v1=2�1=2ln1=6j� j = �v1=2��1=6 : (3.21)÷ ÔÁÂÌÉÃ¦ ÐÏÄÁÎÏ ÚÎÁÞÅÎÎÑ ÅÆÅËÔÉ×ÎÉÈ ËÒÉÔÉÞÎÉÈ ÐÏËÁÚÎÉË¦×�1=3 ¦ �1=6 ÐÒÉ Ò¦ÚÎÉÈ ÚÎÁÞÅÎÎÑÈ �r 10�1 5 � 10�2 10�2 10�4 10�6 10�8 10�10 10�12 10�20�1=3 0.3793 0.3779 0.3894 0.4247 0.4366 0.4473 0.4546 0.460 0.4723�1=6 0.4396 0.4390 0.4447 0.4598 0.4683 0.4736 0.4773 0.480 0.4861íÏÖÎÁ ÐÅÒÅËÏÎÁÔÉÓØ, ÝÏ Í¦Î¦ÍÁÌØÎ¦ ÚÎÁÞÅÎÎÑ �1=3 = 0:3774 ÔÁ�1=6 = 0:4387 ÄÏÓÑÇÁÀÔØÓÑ ÐÒÉ � = 0:0660. ú×ÁÖÁÀÞÉ, ÝÏ ÛÉÒÉ-ÎÁ ËÒÉÔÉÞÎÏ§ ÏÂÌÁÓÔ¦ Â¦ÌØÛÏÓÔ¦ ÓÅÇÎÅÔÏÅÌÅËÔÒÉË¦× ¦ ÆÅÒÏÍÁÇÎÅÔÉË¦×(ÄÌÑ ÆÅÒÏÍÁÇÎÅÔÉË¦× ×ÏÎÁ ÍÅÎÛÁ) ÎÅ ÐÅÒÅ×ÉÝÕ¤ � = 0:1 [2,3,6], ÍÏÖ-ÎÁ ÓÔ×ÅÒÄÖÕ×ÁÔÉ, ÝÏ ÐÒÉ � � 0:1 ÚÎÁÞÅÎÎÑ ÅÆÅËÔÉ×ÎÏÇÏ ËÒÉÔÉÞÎÏÇÏÐÏËÁÚÎÉËÁ � ÍÁ¤ ÂÕÔÉ ÂÌÉÚØËÉÍ ÄÏ �ËÌ = 0:5. ã¦Ê ×ÉÍÏÚ¦ Â¦ÌØÛ ×¦Ä-ÐÏ×¦ÄÁ¤ �1=6, ÐÏÒ¦×ÎÑÎÏ ¦Ú �1=3. ïÔÒÉÍÁÎÉÊ Ú ×ÉËÏÒÉÓÔÁÎÎÑÍ ÍÅÔÏÄÕËÏÌÅËÔÉ×ÎÉÈ ÚÍ¦ÎÎÉÈ ¦ ÐÏÛÁÒÏ×ÏÇÏ ¦ÎÔÅÇÒÕ×ÁÎÎÑ ÒÅÚÕÌØÔÁÔ, ÎÁ ÎÁÛÕÄÕÍËÕ, Â¦ÌØÛ ÁÄÅË×ÁÔÎÉÊ ÒÅÁÌØÎ¦Ê ÓÉÔÕÁÃ¦§ × ËÌÁÓÔÅÒÎÉÈ ÓÉÓÔÅÍÁÈ ¦ÚÄÉÐÏÌØÎÏÀ ×ÚÁ¤ÍÏÄ¦¤À, ÐÏÒ¦×ÎÑÎÏ ¦Ú ÔÉÍ, ÑËÉÊ ÄÁ¤ ÆÅÎÏÍÅÎÏÌÏÇ¦Þ-ÎÉÊ Ð¦ÄÈ¦Ä [12]. ÷ ÏÓÔÁÎÎØÏÍÕ ×ÐÌÉ× ÌÏÇÁÒÉÆÍ¦ÞÎÉÈ ÐÏÐÒÁ×ÏË ÓÕÔ-Ô¤×Ï ÐÅÒÅÂ¦ÌØÛÅÎÉÊ.ëÌÁÓÉÞÎÅ Ò¦×ÎÑÎÎÑ ÓÔÁÎÕ (Ú ÔÏÞÎ¦ÓÔÀ ÄÏ ËÌÁÓÔÅÒÎÏÇÏ ÓÁÍÏ-ÕÚÇÏÄÖÅÎÏÇÏ ÐÏÌÑ) ÌÅÇËÏ ÏÔÒÉÍÕ¤ÔØÓÑ ÎÁ ÏÓÎÏ×¦ Ò¦×ÎÏÓÔ¦ (0.6) ÔÁ ÇÁÕ-ÓÏ×ÏÇÏ ÎÁÂÌÉÖÅÎÎÑ × ÆÕÎËÃ¦ÏÎÁÌ¦ (2.6)M � � = 2sh �� ��16(0)�2 + h��1 + 2ch �� ��16(0)�2 + h��+ e�2�V : (3.22)
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