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1 ðÒÅÐÒÉÎÔ÷ÓÔÕÐ÷ ÏÓÔÁÎÎ¦Ê ÞÁÓ ÐÒÏÄÏ×ÖÕ¤ÔØÓÑ ÁËÔÉ×ÎÉÊ ÒÏÚ×ÉÔÏË ÔÅÏÒ¦§ ÆÁÚÏ×ÉÈÐÅÒÅÈÏÄ¦× ¦ ËÒÉÔÉÞÎÉÈ Ñ×ÉÝ, ÒÏÚÛÉÒÀÀÔØÓÑ ÕÑ×ÌÅÎÎÑ ÐÒÏ ËÒÉÔÉÞÎ¦×ÌÁÓÔÉ×ÏÓÔ¦ ÇÒÁÔËÏ×ÉÈ ÍÏÄÅÌÅÊ, ÚÏËÒÅÍÁ ÔÒÉ×ÉÍ¦ÒÎÏ§ ÍÏÄÅÌ¦ ¶Ú¦ÎÇÁ.ðÒÏ ÃÅ Ó×¦ÄÞÉÔØ ÎÁ×¦ÔØ ÃÅÊ ÎÅ×ÅÌÉËÉÊ ÏÇÌÑÄÏ×ÉÊ ÁÎÁÌ¦Ú ÒÏÂ¦Ô, ÑËÉÊÐÒÉ×ÅÄÅÎÉÊ ÎÉÖÞÅ.÷ [1] ÍÅÔÏÄÏÍ ÒÅÎÏÒÍÇÒÕÐÉ × ÐÒÏÃÅÄÕÒ¦ íÏÎÔÅ-ëÁÒÌÏ ÄÏÓÌ¦Ä-ÖÕ¤ÔØÓÑ ÍÏÄÅÌØ ¶Ú¦ÎÇÁ ÎÁ ÐÒÏÓÔ¦Ê ËÕÂ¦ÞÎ¦Ê ÇÒÁÔÃ¦, Á × [2] ÐÒÅÄÓÔÁ-×ÌÅÎ¦ ÒÅÚÕÌØÔÁÔÉ ×É×ÞÅÎÎÑ ÍÅÔÏÄÏÍ íÏÎÔÅ-ëÁÒÌÏ ËÏÒÅÌÑÃ¦ÊÎÏ§ ÄÏ×-ÖÉÎÉ ÄÌÑ ÄÒÕÇÏÇÏ ÍÏÍÅÎÔÕ ¦ ÒÅÎÏÒÍÁÌ¦ÚÁÃ¦ÊÎÏ§ ×ÚÁ¤ÍÏÄ¦§ × ËÒÉÔÉÞ-Î¦Ê ÏÂÌÁÓÔ¦ ÔÒÉ×ÉÍ¦ÒÎÏ§ ÍÏÄÅÌ¦ ¶Ú¦ÎÇÁ ÄÌÑ ÏÂ'¤ÍÏÃÅÎÔÒÏ×ÁÎÏ§ ËÕÂ¦Þ-ÎÏ§ ÇÒÁÔËÉ. íÅÔÏÄ ÌÏËÁÌØÎÉÈ ÓÔÁÎ¦× ÄÌÑ ÒÏÚÒÁÈÕÎËÕ ×¦ÌØÎÏ§ ÅÎÅÒÇ¦§ÇÒÁÔËÏ×ÉÈ ÍÏÄÅÌÅÊ ÐÒÉ ×ÉËÏÒÉÓÔÁÎÎ¦ ÍÅÔÏÄÕ íÏÎÔÅ-ëÁÒÌÏ ÒÏÚÇÌÑ-ÄÁ¤ÔØÓÑ × [3]. úÇÁÄÁÎÉÊ ÍÅÔÏÄ íÏÎÔÅ-ëÁÒÌÏ ×ÉËÏÒÉÓÔÏ×Õ¤ÔØÓÑ ÐÒÉÄÏÓÌ¦ÄÖÅÎÎ¦ ËÒÉÔÉÞÎÏ§ ÐÏ×ÅÄ¦ÎËÉ ÔÒÉ×ÉÍ¦ÒÎÏ§ ÍÏÄÅÌ¦ ¶Ú¦ÎÇÁ ¦ × ÒÏ-ÂÏÔÁÈ [4,5]. ÷ ÓÔÁÔÔ¦ [6] ÍÏÄÅÌØ ¶Ú¦ÎÇÁ ÎÁ ÐÒÏÓÔ¦Ê ËÕÂ¦ÞÎ¦Ê ÇÒÁÔÃ¦×É×ÞÁ¤ÔØÓÑ Ú ÄÏÐÏÍÏÇÏÀ ÁÌÇÏÒÉÔÍÕ ËÌÁÓÔÅÒÎÏÇÏ ÐÏÎÏ×ÌÅÎÎÑ íÏÎÔÅ-ëÁÒÌÏ.ïÐÉÓÕ ÆÅÎÏÍÅÎÏÌÏÇ¦ÞÎÉÈ ÍÏÄÅÌÅÊ ÆÁÚÏ×ÉÈ ÐÅÒÅÈÏÄ¦× ÎÁ ÏÓÎÏ×¦ÔÅÏÒÅÍ ÔÅÏÒ¦§ ËÁÔÁÓÔÒÏÆ ÐÒÉÓ×ÑÞÅÎÁ ÒÏÂÏÔÁ [7]. ÷ ÏÇÌÑÄ¦ [8] ÏÂÇÏ×Ï-ÒÀ¤ÔØÓÑ ×ÉËÏÒÉÓÔÁÎÎÑ ¦ÄÅÊ ÓËÅÊÌ¦ÎÇÕ ÔÁ ÕÎ¦×ÅÒÓÁÌØÎÏÓÔ¦ ÐÒÉ ÁÎÁÌ¦Ú¦ÐÏ×ÅÄ¦ÎËÉ ÓÔÁÔÉÓÔÉÞÎÉÈ ÓÉÓÔÅÍ × ËÒÉÔÉÞÎÉÈ ÔÏÞËÁÈ.îÏ×ÉÊ ÞÉÓÌÏ×ÉÊ ÍÅÔÏÄ ÄÌÑ ×ÉÚÎÁÞÅÎÎÑ ÐÒÉÒÏÄÉ ÆÁÚÏ×ÏÇÏ ÐÅÒÅ-ÈÏÄÕ ÚÁÐÒÏÐÏÎÏ×ÁÎÉÊ × [9], Á × [10] ÏÐÉÓÕ¤ÔØÓÑ ÎÏ×ÉÊ ÞÉÓÌÏ×ÉÊ Ð¦ÄÈ¦ÄÄÏ ÄÏÓÌ¦ÄÖÅÎÎÑ ËÒÉÔÉÞÎÉÈ ×ÌÁÓÔÉ×ÏÓÔÅÊ ÍÏÄÅÌÅÊ ¶Ú¦ÎÇÁ ÒÏÚÍ¦ÒÎ¦ÓÔÀÂ¦ÌØÛÅ Ä×ÏÈ, ÝÏ ÇÒÕÎÔÕ¤ÔØÓÑ ÎÁ ÒÏÚÒÁÈÕÎËÕ ÍÁÔÒÉÃ¦ ÐÅÒÅÈÏÄÕ.¶ÎÔÅÒÐÒÅÔÁÃ¦§ ÄÅÑËÉÈ ÅËÓÐÅÒÉÍÅÎÔ¦× Ú ÆÅÒÏÍÁÇÎÅÔÉËÁÍÉ ÐÏ ×É-ÚÎÁÞÅÎÎÀ ËÒÉÔÉÞÎÉÈ ÐÏËÁÚÎÉË¦× ÐÏÂÌÉÚÕ ÔÏÞËÉ ÆÁÚÏ×ÏÇÏ ÐÅÒÅÈÏÄÕÄÒÕÇÏÇÏ ÒÏÄÕ ÐÒÉÓ×ÑÞÅÎÁ ÒÏÂÏÔÁ [11], ÄÅ ÏÓÎÏ×ÎÕ ÒÏÌØ ÐÒÉ ÃØÏÍÕ ×¦Ä-×ÏÄÉÔØÓÑ ÎÁÑ×ÎÏÓÔ¦ ÚÁÍÏÒÏÖÅÎÉÈ ÎÅÏÄÎÏÒ¦ÄÎÏÓÔÅÊ ÔÉÐÕ "ÌÏËÁÌØÎÁÔÅÍÐÅÒÁÔÕÒÁ ÆÁÚÏ×ÏÇÏ ÐÅÒÅÈÏÄÕ".òÑÄ ÍÅÔÏÄ¦× ÒÏÚÒÁÈÕÎËÕ ÔÅÒÍÏÄÉÎÁÍ¦ÞÎÉÈ ÆÕÎËÃ¦Ê ÄÌÑ ËÌÁÓÕÇÒÁÔËÏ×ÉÈ ÍÏÄÅÌÅÊ, ÑËÉÊ ×ËÌÀÞÁ¤ × ÓÅÂÅ ¦ ÍÏÄÅÌØ ¶Ú¦ÎÇÁ, ÏÂÇÏ×Ï-ÒÀ¤ÔØÓÑ × [12].÷ [13] ÎÁ ÏÓÎÏ×¦ ÒÏÚËÌÁÄÕ ×ÉÒÁÚÕ ÄÌÑ ×¦ÌØÎÏ§ ÅÎÅÒÇ¦§ ÐÏÓÐ¦ÎÏ×ÉÈ ËÌÁÓÔÅÒÁÈ ÓÉÓÔÅÍÁÔÉÞÎÏ ×ÉËÌÁÄÁ¤ÔØÓÑ ÎÁÂÌÉÖÅÎÎÑ ÒÑÄ¦×ÐÏ ÃÉÈ ËÌÁÓÔÅÒÁÈ. ÷ ÒÁÍËÁÈ ÃØÏÇÏ ÎÁÂÌÉÖÅÎÎÑ ÏÂÞÉÓÌÅÎÏ ËÒÉÔÉÞ-ÎÕ ÔÅÍÐÅÒÁÔÕÒÕ ¦ ËÒÉÔÉÞÎ¦ ÐÏËÁÚÎÉËÉ ÄÌÑ ¦Ú¦ÎÇ¦×ÓØËÉÈ ÓÉÓÔÅÍ Ò¦ÚÎÏ§ÒÏÚÍ¦ÒÎÏÓÔ¦. ðÒÉ ÄÏÓÌ¦ÄÖÅÎÎ¦ ÐÏ×ÅÄ¦ÎËÉ ¦Ú¦ÎÇ¦×ÓØËÏÇÏ ÆÅÒÏÍÁÇÎÅÔÉ-ËÁ Ú ÂÅÚÍÅÖÎÉÍ ÓÐ¦ÎÏÍ ÏÄÅÒÖÁÎÏ ÎÉÚØËÏÔÅÍÐÅÒÁÔÕÒÎÉÊ ÒÏÚËÌÁÄ ÄÌÑ×¦ÌØÎÏ§ ÅÎÅÒÇ¦§, ÆÏÒÍÕÌÉ ÄÌÑ ÔÅÐÌÏ¤ÍÎÏÓÔ¦, ÓÐÏÎÔÁÎÎÏ§ ÎÁÍÁÇÎ¦ÞÅ-
ICMP{97{07U 2ÎÏÓÔ¦ ¦ ÍÁÇÎ¦ÔÎÏ§ ÓÐÒÉÊÎÑÔÌÉ×ÏÓÔ¦ × ÎÕÌØÏ×ÏÍÕ ÐÏÌ¦ [14]. õ Ã¦Ê ÖÅÓÔÁÔÔ¦ ¦Ú ×ÉÓÏËÏÔÅÍÐÅÒÁÔÕÒÎÏÇÏ ÒÏÚËÌÁÄÕ ×¦ÌØÎÏ§ ÅÎÅÒÇ¦§ ÚÎÁÊÄÅÎÏ×ÉÒÁÚ ÄÌÑ ×ÉÓÏËÏÔÅÍÐÅÒÁÔÕÒÎÏ§ ÍÁÇÎ¦ÔÎÏ§ ÓÐÒÉÊÎÑÔÌÉ×ÏÓÔ¦.÷ [15] ÄÁÎÏ ÏÇÌÑÄ Ì¦ÔÅÒÁÔÕÒÉ, ÝÏ ÓÔÏÓÕ¤ÔØÓÑ ÐÅÒÅ×¦ÒËÉ ÕÍÏ×ÚÁÓÔÏÓÕ×ÁÎÎÑ ÎÁÂÌÉÖÅÎÎÑ ÓÅÒÅÄÎØÏÇÏ ÐÏÌÑ ÐÒÉ ÁÎÁÌ¦Ú¦ ËÒÉÔÉÞÎÉÈÑ×ÉÝ. ïÇÌÑÄ ËÌÁÓÉÆ¦ËÁÃ¦§ ÆÁÚÏ×ÉÈ ÐÅÒÅÈÏÄ¦× ¦ §§ Ú×'ÑÚË¦× Ú ÏÓÎÏ×ÁÍÉÓÔÁÔÉÓÔÉÞÎÏ§ Æ¦ÚÉËÉ ÐÒÉ×ÅÄÅÎÏ Õ ÒÏÂÏÔ¦ [16]. ÷ÐÏÒÑÄËÕ×ÁÎÎÑ × ÆÅ-ÒÏÍÁÇÎÅÔÉËÁÈ Ú ÐÏÚÉÃ¦Ê ÓÔÁÔÉÓÔÉÞÎÏ§ ÔÅÒÍÏÄÉÎÁÍ¦ËÉ ÒÏÚÇÌÑÄÁ¤ÔØÓÑ× [17].õ ÓÔÁÔÔ¦ [18] ÚÁÓÔÏÓÕ×ÁÎÎÑ ÍÅÔÏÄÕ ËÏÇÅÒÅÎÔÎÏ§ ÁÎÏÍÁÌ¦§ ÄÏ ÒÏ-ËÌÁÄ¦× × ÒÑÄÉ ÐÅÒÅ×¦ÒÑ¤ÔØÓÑ Ú ÄÏÐÏÍÏÇÏÀ ÐÒÏÂÎÉÈ ÆÕÎËÃ¦Ê ÔÁ ÒÏÚ-ÒÁÈÕÎËÕ ËÒÉÔÉÞÎÏÇÏ ÐÏËÁÚÎÉËÁ ÓÐÒÉÊÎÑÔÌÉ×ÏÓÔ¦ ÄÌÑ ÍÏÄÅÌ¦ ¶Ú¦ÎÇÁ.äÁÌØÛÏÍÕ ÒÏÚ×ÉÔËÕ Ð¦ÄÈÏÄÕ ÄÏ ÏÐÉÓÕ ÆÁÚÏ×ÉÈ ÐÅÒÅÈÏÄ¦× ÄÒÕÇÏ-ÇÏ ÒÏÄÕ, ÑËÉÊ ÇÒÕÎÔÕ¤ÔØÓÑ ÎÁ ÍÅÔÏÄ¦ ËÏÌÅËÔÉ×ÎÉÈ ÚÍ¦ÎÎÉÈ (ëú) [19],ÐÒÉÓ×ÑÞÅÎÁ ÄÁÎÁ ÒÏÂÏÔÁ.ïÂ'¤ËÔÏÍ ÄÏÓÌ¦ÄÖÅÎÎÑ ¤ ÔÒÉ×ÉÍ¦ÒÎÁ ÍÏÄÅÌØ¶Ú¦ÎÇÁ. ÷ ÒÏÂÏÔ¦ ÏÄÅÒÖÁÎ¦ ÔÅÒÍÏÄÉÎÁÍ¦ÞÎ¦ ÆÕÎËÃ¦§ Ã¦¤§ ÍÏÄÅÌ¦ × ÎÁ-ÂÌÉÖÅÎÎ¦ ÛÅÓÔÉÒÎÏÇÏ ÒÏÚÐÏÄ¦ÌÕ Ú ×ÒÁÈÕ×ÁÎÎÑÍ ÐÅÒÛÏ§ ËÏÎÆÌÕÅÎÔ-ÎÏ§ ÐÏÐÒÁ×ËÉ ÄÌÑ T < Tc (ÎÉÚØËÏÔÅÍÐÅÒÁÔÕÒÎÁ ÏÂÌÁÓÔØ). äÁÎÁ ÒÏÂÏ-ÔÁ { ÐÒÏÄÏ×ÖÅÎÎÑ ÒÏÂÏÔÉ [20], ÄÅ ÁÎÁÌÏÇ¦ÞÎ¦ ÄÏÓÌ¦ÄÖÅÎÎÑ ×ÉËÏÎÁÎÏÄÌÑ ×ÉÐÁÄËÕ T > Tc. ÷ÏÎÁ ÄÏÐÏ×ÎÀ¤ ÃÉËÌ ÒÏÂ¦Ô [21{28], ÝÏ Í¦ÓÔÑÔØÒÏÚÒÁÈÕÎÏË × ÍÅÔÏÄ¦ ëú ÔÅÒÍÏÄÉÎÁÍ¦ÞÎÉÈ ÈÁÒÁËÔÅÒÉÓÔÉË ÔÒÉ×ÉÍ¦Ò-ÎÏ§ ¦Ú¦ÎÇ¦×ÓØËÏ§ ÓÉÓÔÅÍÉ × ÎÉÚØËÏÔÅÍÐÅÒÁÔÕÒÎ¦Ê ÏÂÌÁÓÔ¦, ÐÒÉÞÏÍÕ ×[21] ÏÂÞÉÓÌÅÎÎÑ ×ÉËÏÎÁÎ¦ × ÒÁÍËÁÈ ÍÏÄÅÌ¦ �4 ÂÅÚ ×ÒÁÈÕ×ÁÎÎÑ ËÏÎ-ÆÌÕÅÎÔÎÉÈ ÐÏÐÒÁ×ÏË, × [22,23] { Ú ×ÒÁÈÕ×ÁÎÎÑÍ ÐÅÒÛÏ§ ËÏÎÆÌÕÅÎÔÎÏ§ÐÏÐÒÁ×ËÉ, × [24{27] { Ú ×ÒÁÈÕ×ÁÎÎÑÍ ÐÅÒÛÏ§ ¦ ÄÒÕÇÏ§ ËÏÎÆÌÕÅÎÔÎÉÈÐÏÐÒÁ×ÏË, × [28] { × ÎÁÂÌÉÖÅÎÎ¦ ÍÏÄÅÌ¦ �6 ÂÅÚ ×ÒÁÈÕ×ÁÎÎÑ ËÏÎÆÌÕ-ÅÎÔÎÉÈ ÐÏÐÒÁ×ÏË.1. óÈÅÍÁ ÒÏÚÒÁÈÕÎËÕ ×¦ÌØÎÏ§ ÅÎÅÒÇ¦§ ÓÉÓÔÅÍÉ ÐÒÉT < TcñË ¦ ÐÒÉ T > Tc, ×¦ÌØÎÕ ÅÎÅÒÇ¦À ÓÉÓÔÅÍÉ ÂÕÄÅÍÏ ÏÂÞÉÓÌÀ×ÁÔÉ,ÒÏÚÄ¦ÌÑÀÞÉ ×ËÌÁÄÉ ×¦Ä ËÏÒÏÔËÏ- ¦ ÄÏ×ÇÏÈ×ÉÌØÏ×ÉÈ ÍÏÄ ËÏÌÉ×ÁÎØÓÐ¦ÎÏ×Ï§ ÇÕÓÔÉÎÉ. äÌÑ ÎÅ§ ÐÒÉ T < Tc ÍÁ¤ÍÏF = F0 + Fëò + F¶çò; (1.1)ÄÅ F0 = �kTN ln 2 ×¦ÄÐÏ×¦ÄÁ¤ ×¦ÌØÎ¦Ê ÅÎÅÒÇ¦§ ÎÅ×ÚÁ¤ÍÏÄ¦ÀÞÉÈ ÓÐ¦Î¦×,Fëò { ×ËÌÁÄÕ Õ ×¦ÌØÎÕ ÅÎÅÒÇ¦À ×¦Ä ËÏÒÏÔËÏÈ×ÉÌØÏ×ÉÈ ÆÁÚ ÆÌÕËÔÕ-ÁÃ¦Ê ÇÕÓÔÉÎÉ ÓÐ¦ÎÏ×ÏÇÏ ÍÏÍÅÎÔÕ (ÏÂÌÁÓÔØ ËÒÉÔÉÞÎÏÇÏ ÒÅÖÉÍÕ(ëò)),Á F¶çò { ×ËÌÁÄÕ ×¦Ä ÄÏ×ÇÏÈ×ÉÌØÏ×ÉÈ ÆÁÚ ÆÌÕËÔÕÁÃ¦Ê (ÏÂÌÁÓÔØ ¦Î×ÅÒÓ-ÎÏÇÏ ÇÁÕÓÏ×ÏÇÏ ÒÅÖÉÍÕ(¶çò)).



3 ðÒÅÐÒÉÎÔ÷ ÏÂÌÁÓÔ¦ ëò ÓÐÒÁ×ÅÄÌÉ×¦ ÒÏÚ×'ÑÚËÉ ÒÅËÕÒÅÎÔÎÉÈ ÓÐ¦××¦ÄÎÏÛÅÎØ(òó) ÒÅÎÏÒÍÇÒÕÐÏ×ÏÇÏ (òç) ÔÉÐÕ (ÄÉ×., ÎÁÐÒÉËÌÁÄ, [20]). ¶çò, ÎÁ ×¦Ä-Í¦ÎÕ ×¦Ä ÇÒÁÎÉÞÎÏÇÏ ÇÁÕÓÏ×ÏÇÏ ÒÅÖÉÍÕ (ççò) ÐÒÉ T > Tc, ÏÐÉÓÕ¤ÔØÓÑÎÅÇÁÕÓÏ×ÏÀ ÇÕÓÔÉÎÏÀ Í¦ÒÉ. óÌ¦Ä ×¦ÄÚÎÁÞÉÔÉ, ÝÏ Õ ×ÉÐÁÄËÕ T < Tc ×ÓÉÓÔÅÍ¦ ×ÉÎÉËÁ¤ ×¦ÄÍ¦ÎÎÉÊ ×¦Ä ÎÕÌÑ ÐÁÒÁÍÅÔÒ ÐÏÒÑÄËÕ. ÷¦Î ÎÅ ××Ï-ÄÉÔØÓÑ ÑË ÎÅÚÁÌÅÖÎÁ ×ÅÌÉÞÉÎÁ, Á ×ÉÚÎÁÞÁ¤ÔØÓÑ Ú ÄÏÐÏÍÏÇÏÀ ÂÅÚÐÏ-ÓÅÒÅÄÎØÏÇÏ ÒÏÚÒÁÈÕÎËÕ. ãÅ ¤ ÍÏÖÌÉ×ÉÍ, ÏÓË¦ÌØËÉ ÓÅÒÅÄ ÍÎÏÖÉÎÉ ëúÍ¦ÓÔÉÔØÓÑ ÚÍ¦ÎÎÁ �0, Ú×'ÑÚÁÎÁ ¦Ú ÐÁÒÁÍÅÔÒÏÍ ÐÏÒÑÄËÕ. ô¦ÌØËÉ × ÒÅ-ÚÕÌØÔÁÔ¦ ×ÉÄ¦ÌÅÎÎÑ ×¦ÌØÎÏ§ ÅÎÅÒÇ¦§ ×ÐÏÒÑÄËÕ×ÁÎÎÑ ÒÏÚÐÏÄ¦Ì ÐÒÉÊÍÁ¤ÇÁÕÓ¦× ÈÁÒÁËÔÅÒ.ëÏÒÏÔËÏ- ¦ ÄÏ×ÇÏÈ×ÉÌØÏ×¦ ÆÁÚÉ ÆÌÕËÔÕÁÃ¦Ê ÓÐ¦ÎÏ×Ï§ ÇÕÓÔÉÎÉ ÐÒÉT < Tc ÒÏÚÄ¦ÌÑ¤ ÎÏÍÅÒ ÛÁÒÕ ÆÁÚÏ×ÏÇÏ ÐÒÏÓÔÏÒÕ ëú �� . ëò ÍÁ¤ Í¦ÓÃÅÄÌÑ ÛÁÒ¦× ÆÁÚÏ×ÏÇÏ ÐÒÏÓÔÏÒÕ ëú n � �� , Á ¶çò { ÄÌÑ n > �� . õÍÏ×ÏÀÄÌÑ ×ÉÚÎÁÞÅÎÎÑ �� ÓÌÕÖÉÔØ Ò¦×Î¦ÓÔØr��+1 � r(0)r(0) = �: (1.2)ôÕÔ � { ÐÏÓÔ¦ÊÎÁ ×ÅÌÉÞÉÎÁ (� � 1), r��+1 ×ÉÚÎÁÞÁ¤ÔØÓÑ ¦Ú ÒÏÚ×'ÑÚË¦×òó, r(0) ×¦ÄÐÏ×¦ÄÁ¤ ÏÄÎ¦Ê ¦Ú ËÏÏÒÄÉÎÁÔ Æ¦ËÓÏ×ÁÎÏ§ ÔÏÞËÉ [20]. úÇ¦ÄÎÏ(1.2) ÏÔÒÉÍÕ¤ÍÏ Ò¦×ÎÑÎÎÑ~c1j� jE��+11 = f0� + c20w(0)12 '�1=20 E��+12 + c30w(0)13 '�10 E��+13 ; (1.3)ÄÅ ~c1 = ~c(0)1 � ~c(1)1 j� j;c20 = c(0)20 � c(1)20 j� j+ c(2)20 j� j2; (1.4)c30 = c(0)30 � c(1)30 j� j+ c(2)30 j� j2:÷ÅÌÉÞÉÎÉ, ÝÏ ×ÈÏÄÑÔØ × (1.3), (1.4), Í¦ÓÔÑÔØÓÑ Õ [20].ñË ¦ Õ ×ÉÐÁÄËÕ T > Tc, (1.3) ÒÏÚ×'ÑÚÕ×ÁÔÉÍÅÍÏ ÍÅÔÏÄÏÍ ÐÏÓÌ¦ÄÏ×-ÎÉÈ ÎÁÂÌÉÖÅÎØ. îÁ ÏÓÎÏ×¦ Ä×ÏÈ ÎÁÂÌÉÖÅÎØ (ÎÕÌØÏ×ÏÇÏ ÔÁ ÐÅÒÛÏÇÏ)ÚÎÁÈÏÄÉÍÏ�� = �(0)� �m�1 j� j�1;�(0)� = � ln j� jlnE1 + �0 � 1; (1.5)�0 = mc:÷ÉÇÌÑÄ m�1 , �1, mc ÐÒÉ×ÅÄÅÎÉÊ Õ ÒÏÂÏÔ¦ [20].÷ÉÒÁÚ ÄÌÑ ÎÏÍÅÒÁ ÛÁÒÕ �� , ÑËÉÊ ×ÉÚÎÁÞÁ¤ ÔÏÞËÕ ×ÉÈÏÄÕ ÓÉÓÔÅÍÉ¦Ú ëò ÐÒÉ T < Tc, ÄÏÚ×ÏÌÑ¤ ÚÎÁÊÔÉ ÑË Fëò, ÔÁË ¦ F¶çò. ðÅÒÅÊÄÅÍÏ ÄÏÃÉÈ ÒÏÚÒÁÈÕÎË¦×.
ICMP{97{07U 42. ôÅÒÍÏÄÉÎÁÍ¦ÞÎ¦ ÆÕÎËÃ¦§ ÓÉÓÔÅÍÉ,ÝÏ ×¦ÄÐÏ×¦ÄÁ-ÀÔØ ÏÂÌÁÓÔ¦ ËÒÉÔÉÞÎÏÇÏ ÒÅÖÉÍÕôÁË ÑË ¦ ÐÒÉ T > Tc, ÒÏÚÒÁÈÕÎÏË ×ËÌÁÄÕ Õ ×¦ÌØÎÕ ÅÎÅÒÇ¦À ÓÉÓÔÅÍÉ×¦Ä ÏÂÌÁÓÔ¦ ëò Fëò Ú×'ÑÚÁÎÉÊ ¦Ú ÓÕÍÕ×ÁÎÎÑÍ ÐÏ ÛÁÒÁÈ ÆÁÚÏ×ÏÇÏ ÐÒÏ-ÓÔÏÒÕ ëú ÐÁÒÃ¦ÁÌØÎÉÈ ×¦ÌØÎÉÈ ÅÎÅÒÇ¦Ê. ÷ÉÄ¦ÌÑÀÞÉ Ñ×ÎÕ ÚÁÌÅÖÎ¦ÓÔØ×¦Ä ÎÏÍÅÒÁ ÛÁÒÕ, ×ÉËÏÒÉÓÔÏ×ÕÀÞÉ (1.5) ¦ ÓÐ¦××¦ÄÎÏÛÅÎÎÑE��+11 = f0�(1�m2j� j�1)~c1j� j ;E�(0)� +12 =  ~c(0)1f0�!�1 j� j�1 ;s�3(��+1) = s�3(�(0)� +1)(1 +N�1 j� j�1); (2.1)s�3(�(0)� +1) = s�3�0 j� j3�; s�3�0 = c3� ;N�1 = �N+1 ;ÐÒÉÈÏÄÉÍÏ ÄÏ ×ÉÒÁÚÕFKP = �kTN 0 h0 + �0 � (KP )(0)�3 j� j3�� (2.2)�(KP )(1)�3 j� j3�+�1i :÷ÅÌÉÞÉÎÉ m2, c� , N+1 , Á ÔÁËÏÖ N 0 Ô¦ Ö, ÝÏ ¦ ÐÒÉ T > Tc (ÄÉ×. [20]).ëÏÅÆ¦Ã¦¤ÎÔÉ 0 ¦ �0 ÏÄÅÒÖÕ¤ÍÏ ¦Ú ×¦ÄÐÏ×¦ÄÎÉÈ ×ÉÒÁÚ¦× ÄÌÑ ×ÉÐÁÄËÕT > Tc, ÐÏËÌÁÄÁÀÞÉ × ÎÉÈ � = �j� j. ëÏÅÆ¦Ã¦¤ÎÔÉ (ëò)(l)�3 ÐÏÄÁÍÏÕ ÆÏÒÍ¦, × ÑË¦Ê ×ÉÄ¦ÌÅÎÏ ÕÎ¦×ÅÒÓÁÌØÎÉÊ ÍÎÏÖÎÉË �(ëò)(l)�3 , ÝÏ ÎÅÚÁÌÅÖÉÔØ ×¦Ä Í¦ËÒÏÓËÏÐ¦ÞÎÉÈ ÐÁÒÁÍÅÔÒ¦× ÓÉÓÔÅÍÉ. äÏ ÏÓÔÁÎÎ¦È × ÎÁ-ÛÏÍÕ ×ÉÐÁÄËÕ ×¦ÄÎÏÓÑÔØÓÑ ÐÁÒÁÍÅÔÒÉ ÅËÓÐÏÎÅÎÔÎÏ ÓÐÁÄÎÏÇÏ ÐÏÔÅÎ-Ã¦ÁÌÕ ×ÚÁ¤ÍÏÄ¦§ (ÒÁÄ¦ÕÓ Ä¦§ b ÐÏÔÅÎÃ¦ÁÌÕ, ÆÕÒ'¤-ÏÂÒÁÚ ~�(0) ÐÏÔÅÎÃ¦ÁÌÕÐÒÉ ÎÕÌØÏ×ÏÍÕ ÚÎÁÞÅÎÎ¦ È×ÉÌØÏ×ÏÇÏ ×ÅËÔÏÒÁ) ¦ ÔÁËÁ ÈÁÒÁËÔÅÒÉÓÔÉËÁÐÒÏÓÔÏ§ ËÕÂ¦ÞÎÏ§ ÇÒÁÔËÉ ÑË §§ ÐÏÓÔ¦ÊÎÁ c. íÁ¤ÍÏ(KP )(l)�3 = c3�cl�1�(KP )(l)�3 ; l = 0; 1; (2.3)�(KP )(0)�3 = �; �(KP )(1)�3 = ��1 � �0(�11 + 3��):ôÕÔ � = f (0)KP1� s�3 � f (1)KP'�1=20 f0�1� E1s�3 + f (7)KP'�10 (f0�)21�E21s�3 ;��1 = f (2)KP'�101�E2s�3 � f (4)KP'�3=20 f0�1� E1E2s�3 + f (8)KP'�20 (f0�)21�E21E2s�3 ; (2.4)



5 ðÒÅÐÒÉÎÔ�11 = f (1)KP'�1=20 f0�1�E1s�3 � 2f (7)KP'�10 (f0�)21�E21s�3 :÷¦ÄÍ¦ÔÉÍÏ, ÝÏ c�1 , � ÔÁ ×ÅÌÉÞÉÎÉ, ÑË¦ ×ÈÏÄÑÔØ × (2.4), ÔÁË¦ Ö, ÑË ¦ ×ÒÏÂÏÔ¦ [20]. ÷ ÏÓÔÁÎÎ¦Ê ×ÉÚÎÁÞÅÎ¦ ¦ ËÏÅÆ¦Ã¦¤ÎÔÉ ÆÏÒÍÕÌ0 = (0)0 � (1)0 j� j+ (2)0 j� j2; (2.5)�0 = �(0)0 � �(1)0 j� j+ �(2)0 j� j2;Ú ÄÏÐÏÍÏÇÏÀ ÑËÉÈ ¦Ú (2.2) ÏÓÔÁÔÏÞÎÏ ÏÂÞÉÓÌÀ¤ÍÏ ×¦ÌØÎÕ ÅÎÅÒÇ¦À, ÝÏ×¦ÄÐÏ×¦ÄÁ¤ ÏÂÌÁÓÔ¦ ëò. ÷ÏÎÁ ÐÒÅÄÓÔÁ×ÌÑ¤ÔØÓÑ Õ ×ÉÇÌÑÄ¦FKP = �kTN 0 h(KP )0 � 1j� j+ 2j� j2 � (KP )(0)�3 j� j3�� (2.6)�(KP )(1)�3 j� j3�+�1i ;ÄÅ ÚÁÌÅÖÎ¦ ×¦Ä Í¦ËÒÏÓËÏÐ¦ÞÎÉÈ ÐÁÒÁÍÅÔÒ¦× ÓÉÓÔÅÍÉ (ëò)0 , 1, 2 ÓÐ¦-×ÐÁÄÁÀÔØ ¦Ú ×¦ÄÐÏ×¦ÄÎÉÍÉ ×ÅÌÉÞÉÎÁÍÉ ÐÒÉ T > Tc. ëÒÉÔÉÞÎÉÊ ÐÏ-ËÁÚÎÉË ËÏÒÅÌÑÃ¦ÊÎÏ§ ÄÏ×ÖÉÎÉ � ÔÁ ÐÏËÁÚÎÉË �1 = � lnE2lnE1 ÐÒÉ Ò¦ÚÎÉÈÚÎÁÞÅÎÎÑÈ ÐÁÒÁÍÅÔÒÁ ÐÏÄ¦ÌÕ s ÆÁÚÏ×ÏÇÏ ÐÒÏÓÔÏÒÕ ëú ÎÁ ÛÁÒÉ ÐÒÉ-×ÅÄÅÎ¦ × ÔÁÂÌÉÃ¦ 1.ôÁÂÌ. 1: úÎÁÞÅÎÎÑ ËÒÉÔÉÞÎÉÈ ÐÏËÁÚÎÉË¦× ÔÁ ÐÏËÁÚÎÉËÁ �1 (ÍÏÄÅÌØ�6). s � �1 � � 2.0000 0.619 0.653 0.143 0.309 1.2382.5000 0.634 0.552 0.099 0.317 1.2682.7349 0.637 0.525 0.088 0.319 1.2753.0000 0.640 0.503 0.079 0.320 1.2813.5000 0.645 0.476 0.066 0.322 1.2903.5862 0.645 0.473 0.064 0.323 1.2914.0000 0.648 0.460 0.055 0.324 1.296úÄ¦ÊÓÎÀÀÞÉ ÄÉÆÅÒÅÎÃ¦À×ÁÎÎÑ ×ÉÒÁÚÕ Fëò (2.6) ÐÏ ÔÅÍÐÅÒÁÔÕÒ¦,ÚÎÁÈÏÄÉÍÏ ÎÁÓÔÕÐÎ¦ ×ÉÒÁÚÉ ÄÌÑ ÅÎÔÒÏÐ¦§ Sëò , ×ÎÕÔÒ¦ÛÎØÏ§ ÅÎÅÒÇ¦§Uëò ÔÁ ÔÅÐÌÏ¤ÍÎÏÓÔ¦ Cëò × ÏÂÌÁÓÔ¦ ëò:SKP = kN 0 hs(KP )(0) � c0j� j+ u(KP )(0)�3 j� j1��++u(KP )(1)�3 j� j1��+�1i ;
ICMP{97{07U 6UKP = kTN 0 h1 � u1j� j+ u(KP )(0)�3 j� j1��+ (2.7)+u(KP )(1)�3 j� j1��+�1i ;CKP = kN 0 hc0 � c(KP )(0)�3 j� j�� � c(KP )(1)�3 j� j�1��i :ôÕÔ u(KP )(l)�3 = c3�cl�1 �u(KP )(l)�3 ; l = 0; 1;�u(KP )(0)�3 = 3��(KP )(0)�3 ;�u(KP )(1)�3 = (3� +�1)�(KP )(1)�3 ; (2.8)c(KP )(l)�3 = c3�cl�1�c(KP )(l)�3 ;�c(KP )(0)�3 = 3�(3� � 1)�(KP )(0)�3 ;�c(KP )(1)�3 = (3� +�1)(3� +�1 � 1)�(KP )(1)�3 :¶ÎÛ¦ ËÏÅÆ¦Ã¦¤ÎÔÉ ÔÁ ËÒÉÔÉÞÎÉÊ ÐÏËÁÚÎÉË ÔÅÐÌÏ¤ÍÎÏÓÔ¦ � (ÄÉ×. ÔÁÂ-ÌÉÃÀ 1) ×ÉÚÎÁÞÅÎ¦ × ÒÏÂÏÔ¦ [20].3. ôÅÒÍÏÄÉÎÁÍ¦ÞÎ¦ ÆÕÎËÃ¦§ ÓÉÓÔÅÍÉ,ÝÏ ×¦ÄÐÏ×¦ÄÁ-ÀÔØ ÏÂÌÁÓÔ¦ ¦Î×ÅÒÓÎÏÇÏ ÇÁÕÓÏ×ÏÇÏ ÒÅÖÉÍÕòÏÚÒÁÈÕ¤ÍÏ ×ËÌÁÄ Õ ×¦ÌØÎÕ ÅÎÅÒÇ¦À ÓÉÓÔÅÍÉ ×¦Ä ÏÂÌÁÓÔ¦ ¶çòF¶çò = �kTN 0 s�3(��+1) lnhp2 Q(P�� )i� kT lnZ��+1; (3.1)ÄÅ p2 Q(P�� ) = � 4s3u�� s�4���4C(h�� ; ��� )�1=4 I0(��� ; ��� ); (3.2)Á ÄÌÑ Z��+1 × ÎÁÂÌÉÖÅÎÎ¦ ÍÏÄÅÌ¦ �6 ÍÁ¤ÍÏZ��+1 = Z exp24�12 Xk�B��+1 d��+1(k)�k��k�� 3Xl=2 a(��+1)2l(2l)!N l�1��+1 Xk1;:::;k2l�B��+1 �k1 � � ��k2l � (3.3)��k1+���+k2l ] (d�)N��+1 :



7 ðÒÅÐÒÉÎÔðÒÉ ÃØÏÍÕ ÂÕÄÅÍÏ ×ÉÈÏÄÉÔÉ ¦Ú ÓÐ¦××¦ÄÎÏÛÅÎØr��+m = �� ~�(0)��r(0)��+m � �r(1)��+mj� j�1� ;�r(0)��+m = f0(�Em�11 + 1);�r(1)��+m = c�1Em�12 '�1=20 w(0)12 e1m;u��+m = (� ~�(0))2 ��u(0)��+m + �u(1)��+m j� j�1� ;�u(0)��+m = '0 � f0�'1=20 w(0)21 Em�11 ; (3.4)�u(1)��+m = c�1Em�12 e2m;w��+m = (� ~�(0))3 � �w(0)��+m + �w(1)��+mj� j�1� ;�w(0)��+m =  0 � f0�'0w(0)31 Em�11 ;�w(1)��+m = c�1Em�12 '1=20 w(0)32 e3m;ÎÁ ÏÓÎÏ×¦ ÑËÉÈ ÄÌÑ h��+m = (r��+m + q)( 6u��+m )1=2, ���+m = p615 �� w��+m(u��+m)3=2 ÏÄÅÒÖÕ¤ÍÏh��+m = h(0)��+m �1 + h(1)��+mj� j�1� ;h(0)��+m = p6 �q � �r(0)��+m(�u(0)��+m)1=2 ;h(1)��+m = c�1�h(1)��+m;�h(1)��+m = Em�12 '�1=20  w(0)12 e1m�q � �r(0)��+m � 12 '1=20 e2m�u(0)��+m ! ; (3.5)���+m = �(0)��+m �1 + �(1)��+mj� j�1� ;�(0)��+m = p615 �w(0)��+m(�u(0)��+m)3=2 ;�(1)��+m = c�1 ��(1)��+m;��(1)��+m = Em�12 '1=20  w(0)32 e3m�w(0)��+m � 32 '�1=20 e2m�u(0)��+m ! :÷ÉÒÁÚÉ ÄÌÑ e1m, e2m, e3m ÐÒÉ×ÅÄÅÎ¦ × [20].ïÂÞÉÓÌÉÍÏ ÐÅÒÛÉÊ ÄÏÄÁÎÏË ÐÒÁ×Ï§ ÞÁÓÔÉÎÉ ×ÉÒÁÚÕ ÄÌÑ F¶çò (3.1).÷ÅÌÉÞÉÎÉ h�� ¦ ��� , ÑË¦ ×ÈÏÄÑÔØ × ÃÅÊ ÄÏÄÁÎÏË (ÄÉ×. (3.1), (3.2)), ÚÎÁ-ÈÏÄÉÍÏ ¦Ú ÓÐ¦××¦ÄÎÏÛÅÎØ (3.5) ÐÒÉ m = 0. äÌÑ ÆÕÎËÃ¦§ C(h�� ; ��� )
ICMP{97{07U 8ÂÕÄÅÍÏ ×ÉËÏÒÉÓÔÏ×Õ×ÁÔÉ ÐÒÅÄÓÔÁ×ÌÅÎÎÑ Õ ×ÉÇÌÑÄ¦ ÒÑÄÕ ×¦ÄÎÏÓÎÏ ÍÁ-ÌÉÈ ×¦ÄÈÉÌÅÎØ §§ ÁÒÇÕÍÅÎÔ¦× (ÄÉ×. [29]). ú ÔÏÞÎ¦ÓÔÀ ÄÏ j� j�1 ÚÁÐÉÛÅÍÏC(h�� ; ��� ) = p(�� )40 h1� (p(�� )41 h(0)�� h(1)�� + (3.6)+p(�� )42 �(0)�� �(1)�� )j� j�1i :ôÕÔ ËÏÅÆ¦Ã¦¤ÎÔÉ p(�� )4j (j = 0; 1; 2) { ÆÕÎËÃ¦§ F �(�� )2l = I�(�� )2lI�(�� )0 , ÄÅI�(�� )2l = 1Z0 x2l exp (�h(0)�� x2 � x4 � �(0)�� x6) dx: (3.7)÷ÅÌÉÞÉÎÉ��� = p6 s3=2 F2(h�� ; ��� )[C(h�� ; ��� )]�1=2; (3.8)��� = p615 s�3=2 N (h�� ; ��� )[C(h�� ; ��� )]�3=2Ð¦ÓÌÑ ×ÉËÏÒÉÓÔÁÎÎÑ ÒÏÚËÌÁÄ¦× ÄÌÑ ÆÕÎËÃ¦Ê, ÞÅÒÅÚ ÑË¦ ×ÏÎÉ ×ÉÒÁÖÁ-ÀÔØÓÑ [29], ¦ ×ÉÄ¦ÌÅÎÎÑ × ÎÉÈ ÔÅÍÐÅÒÁÔÕÒÎÏ§ ÚÁÌÅÖÎÏÓÔ¦ ÚÁÄÁÀÔØÓÑ×ÉÒÁÚÁÍÉ, ÁÎÁÌÏÇ¦ÞÎÉÍÉ ×ÉÐÁÄËÕ T > Tc [20]:��� = �(0)�� h1� ���(�� )1 h(0)�� h(1)�� + ��(�� )2 �(0)�� �(1)�� � j� j�1i ; (3.9)��� = �(0)�� h1� ���(�� )1 h(0)�� h(1)�� + ��(�� )2 �(0)�� �(1)�� � j� j�1i :÷ (3.2) ×ÈÏÄÉÔØ ÆÕÎËÃ¦Ñ I0(��� ; ��� ). îÁ ÏÓÎÏ×¦ ÐÒÉ×ÅÄÅÎÏ§ ÄÌÑ ÎÅ§ ×[28] ÁÎÁÌ¦ÔÉÞÎÏ§ ÆÏÒÍÉ Ú ×ÒÁÈÕ×ÁÎÎÑÍ ÐÒÏÐÏÒÃ¦ÏÎÁÌØÎÏÇÏ ÄÏ j� j�1ÄÏÄÁÎËÁ ÏÔÒÉÍÕ¤ÍÏI0(��� ; ��� ) = I��(�� )0 h1 + �b(�� )1 h(0)�� h(1)�� ++b(�� )2 �(0)�� �(1)�� � j� j�1i ; (3.10)b(�� )k = �(0)�� ��(�� )k F ��(�� )2 + �(0)�� ��(�� )k F ��(�� )6 ; k = 1; 2:ôÕÔ F ��(�� )2l = I��(�� )2lI��(�� )0 , ÄÅI��(�� )2l = 1Z0 x2l exp (��(0)�� x2 � x4 � �(0)�� x6) dx: (3.11)



9 ðÒÅÐÒÉÎÔôÅÐÅÒ, ÍÁÀÞÉ ×ÉÒÁÚÉ ÄÌÑ s�3(��+1) (ÄÉ×. (2.1)), u�� (ÄÉ×. (3.4)),C(h�� ; ��� ) (3.6) ÔÁ I0(��� ; ��� ) (3.10), ÍÏÖÅÍÏ ÐÒÅÄÓÔÁ×ÉÔÉ ÐÅÒÛÉÊÄÏÄÁÎÏË ÐÒÁ×Ï§ ÞÁÓÔÉÎÉ Ò¦×ÎÏÓÔ¦ (3.1) Õ ×ÉÇÌÑÄ¦�kTN 0 s�3(��+1) ln hp2 Q(P�� )i = �kTN 0 �g j� j3�+ (3.12)+s�3(��+1) lnq� ~�(0)s��+1 1A :ëÏÅÆ¦Ã¦¤ÎÔÉ (l)g ×ÅÌÉÞÉÎÉg = (0)g + (1)g j� j�1 (3.13)×ÉÚÎÁÞÁÀÔØÓÑ ÓÐ¦××¦ÄÎÏÛÅÎÎÑÍÉ(l)g = c3�cl�1�(l)g ; l = 0; 1;�(0)g = ln24 4s7�u(0)���4p(�� )40 !1=4 I��(�� )0 35 ; (3.14)�(1)g = �g1 � 3��0�(0)g ;�g1 = 14 ��u(1)���u(0)�� + �14p(�� )41 + b(�� )1 �h(0)�� �h(1)�� +�14p(�� )42 ++b(�� )2 ��(0)�� ��(1)�� :úÁÕ×ÁÖÉÍÏ, ÝÏ p(�� )40 = C(h(0)�� ; �(0)�� ), I��(�� )0 = I0(�(0)�� ; �(0)�� ). ãÅ ×É-ÐÌÉ×Á¤ ¦Ú ÒÑÄ¦× ×¦ÄÐÏ×¦ÄÎÉÈ ÆÕÎËÃ¦Ê [28,29], ÄÅ × ÑËÏÓÔ¦ ÁÒÇÕÍÅÎÔ¦×ÐÏËÌÁÄÁÀÔØÓÑ h(0)�� ¦ �(0)�� , �(0)�� ¦ �(0)�� . ÷ÅÌÉÞÉÎÉ ��u(1)�� , �h(1)�� , ��(1)�� ÎÅ ÚÁÌÅ-ÖÁÔØ ×¦Ä b, c, ~�(0). ÷ÏÎÉ ÏÄÅÒÖÁÎ¦ × ÒÅÚÕÌØÔÁÔ¦ ×ÉËÌÀÞÅÎÎÑ ¦Ú �u(1)�� ,h(1)�� , �(1)�� ÎÅÕÎ¦×ÅÒÓÁÌØÎÏÇÏÆÁËÔÏÒÁ c�1 .äÒÕÇÉÊ ÄÏÄÁÎÏË ÐÒÁ×Ï§ ÞÁÓÔÉÎÉ (3.1) Ú×'ÑÚÁÎÉÊ ¦Ú ÒÏÚÒÁÈÕÎËÏÍZ��+1 (3.3), ÄÅN��+1 = s�3(��+1)N 0;d��+1(k) = s�2(��+1)r��+1 + ~qk2; ~q = 2b2� ~�(0); (3.15)a(��+1)4 = s�4(��+1)u��+1;a(��+1)6 = s�6(��+1)w��+1;Á r��+1, u��+1, w��+1 ÏÂÞÉÓÌÀÀÔØÓÑ ¦Ú (3.4) ÐÒÉ m = 1. ÷¦ÄÍ¦ÔÉÍÏ,ÝÏ ÐÒÉ ÃØÏÍÕ �r(1)��+1 = 0.
ICMP{97{07U 10õ ÂÌÏÞÎ¦Ê ÓÔÒÕËÔÕÒ¦, ÑËÁ ÏÐÉÓÕ¤ÔØÓÑ Z��+1, ¦ÓÎÕ¤ ×¦ÄÍ¦ÎÎÉÊ ×¦ÄÎÕÌÑ ÓÅÒÅÄÎ¦Ê ÓÐ¦ÎÏ×ÉÊ ÍÏÍÅÎÔ. äÌÑ ×ÉÄ¦ÌÅÎÎÑ ×¦ÌØÎÏ§ ÅÎÅÒÇ¦§, ÝÏ×¦ÄÐÏ×¦ÄÁ¤ ×ÐÏÒÑÄËÕ×ÁÎÎÀ, ÑËÅ ×ÉÎÉËÌÏ × ÓÉÓÔÅÍ¦, ÚÄ¦ÊÓÎÉÍÏ Õ ×É-ÒÁÚ¦ ÄÌÑ Z��+1 ÚÁÍ¦ÎÕ ÚÍ¦ÎÎÉÈ�k = �0k +pN �h�i�k: (3.16)ðÁÒÁÍÅÔÒ ÚÍ¦ÝÅÎÎÑ �h�i ×ÉÚÎÁÞÁ¤ÍÏ ¦Ú ÕÍÏ×É ÅËÓÔÒÅÍÁÌØÎÏÓÔ¦ ÍÁËÒÏ-ÓËÏÐ¦ÞÎÏ§ ÞÁÓÔÉÎÉ ÇÁÍ¦ÌØÔÏÎ¦ÁÎÕ �� + 1-Ï§ ÂÌÏÞÎÏ§ ÓÔÒÕËÔÕÒÉ [19]:�h�i2 = 10 a(��+1)4a(��+1)6 N��+1N (�1 + b2); (3.17)b2 =  1 + 65 a(��+1)6 jd��+1(0)j(a(��+1)4 )2 !1=2 :ïÄÎÏÞÁÓÎÏ ×ËÌÀÞÉÍÏ × ÒÏÚÇÌÑÄ ÐÏÓÔ¦ÊÎÅ ÚÏ×Î¦ÛÎ¤ ÐÏÌÅ H, ÑËÅ Â�ÔÒÉÍÁÌÏ� ×ÉÄ¦ÌÅÎÉÊ ÓÅÒÅÄÎ¦Ê ÍÏÍÅÎÔ. ÷ÉÄ¦ÌÑÀÞÉ ¦Ú ÓÕÍ ÐÏ k ÄÏ-ÄÁÎËÉ Ú k = 0, ÚÎÁÈÏÄÉÍÏ (ÛÔÒÉÈÉ Â¦ÌÑ �0 ¦ �k ÏÐÕÝÅÎÏ)Z��+1 = exp (��F� + �Fh) Z d�0 exp �pN h�0� (3.18)�12 �d��+1(0)�20 � b(��+1)33!N1=2��+1 �30 � b(��+1)44!N��+1 �40 � b(��+1)55!N3=2��+1 �50 �� a(��+1)66!N2��+1 �60!Z exp24�12 X0k�B��+1 �d��+1(k)�k��k35�� exp �p0 + p1�0 + p2�20 + p3�30 + p4�40� (d�)N��+1�1:ôÕÔ ÛÔÒÉÈ Â¦ÌÑ ÓÕÍÉ ÐÏ k ÏÚÎÁÞÁ¤ k 6= 0,��F� = 103 jd��+1(0)j a(��+1)4a(��+1)6 N��+1(�1 + b2)��2518 (a(��+1)4 )3(a(��+1)6 )2N��+1(�1 + b2)2; (3.19)�Fh = �h"10 a(��+1)4a(��+1)6 NN��+1(�1 + b2)#1=2 ;h = �âH:



11 ðÒÅÐÒÉÎÔäÌÑ ËÏÅÆ¦Ã¦¤ÎÔ¦× Ð¦Ä¦ÎÔÅÇÒÁÌØÎÏÇÏ ×ÉÒÁÚÕ (3.18) ÍÁ¤ÍÏ�d��+1(k) = 4jd��+1(0)j � 103 (a(��+1)4 )2a(��+1)6 (�1 + b2) + ~qk2;b(��+1)3 =  10a(��+1)6 !1=2 (a(��+1)4 )3=2 (�1 + b2)1=2�� �1 + 53 (�1 + b2)� ; (3.20)b(��+1)4 = a(��+1)4 [1 + 5(�1 + b2)] ;b(��+1)5 = �10a(��+1)4 a(��+1)6 �1=2 (�1 + b2)1=2;Á ×ÅÌÉÞÉÎÉ p0, p1, ..., p4 ÚÁÄÁÀÔØÓÑ ÆÏÒÍÕÌÁÍÉp0 = � b(��+1)33!N1=2��+1 X0ki�B��+1 �k1 � � ��k3 �k1+���+k3 � b(��+1)44!N��+1�� X0ki�B��+1 �k1 � � ��k4 �k1+���+k4 � b(��+1)55!N3=2��+1 �� X0ki�B��+1 �k1 � � ��k5�k1+���+k5 � a(��+1)66!N2��+1 �� X0ki�B��+1 �k1 � � ��k6 �k1+���+k6 ;p1 = � b(��+1)32N1=2��+1 X0k�B��+1 �k��k � b(��+1)43!N��+1 X0ki�B��+1 �k1 � � ��k3�� �k1+���+k3 � b(��+1)54!N3=2��+1 X0ki�B��+1 �k1 � � ��k4 �k1+���+k4 �� a(��+1)65!N2��+1 X0ki�B��+1 �k1 � � ��k5�k1+���+k5 ; (3.21)p2 = � b(��+1)44N��+1 X0k�B��+1 �k��k � b(��+1)512N3=2��+1 X0ki�B��+1 �k1 � � ��k3�� �k1+���+k3 � a(��+1)648N2��+1 X0ki�B��+1 �k1 � � ��k4 �k1+���+k4 ;
ICMP{97{07U 12p3 = � b(��+1)512N3=2��+1 X0k�B��+1 �k��k � a(��+1)636N2��+1 X0ki�B��+1 �k1 � � ��k3�� �k1+���+k3 ;p4 = � a(��+1)648N2��+1 X0k�B��+1 �k��k:òÏÚËÌÁÄÁ¤ÍÏ ×ÉÒÁÚ exp �p0 + p1�0 + p2�20 + p3�30 + p4�40� × ÒÑÄ, ÏÂ-ÍÅÖÕ¤ÍÏÓÑ ÞÌÅÎÁÍÉ ÄÒÕÇÏÇÏ ÐÏÒÑÄËÕ ÍÁÌÏÓÔ¦ ¦ ×ÉËÏÎÕ¤ÍÏ ¦ÎÔÅÇÒÕ-×ÁÎÎÑ × (3.18) ÐÏ ÚÍ¦ÎÎÉÈ �k Ú k 6= 0 Ú ×ÉËÏÒÉÓÔÁÎÎÑÍ ÇÁÕÓÏ×ÏÇÏÂÁÚÉÓÎÏÇÏ ÒÏÚÐÏÄ¦ÌÕW(��+1)G (�) = exp24�12 X0k�B��+1 �d��+1(k)�k��k35 : (3.22)÷ÅÌÉÞÉÎÁ b2, ÞÅÒÅÚ ÑËÕ ×ÉÒÁÖÁ¤ÔØÓÑ ËÏÅÆ¦Ã¦¤ÎÔ �d��+1(k) ÃØÏÇÏ ÒÏÚ-ÐÏÄ¦ÌÕ (ÄÉ×. (3.20)), ¦ ÓÁÍÉÊ ÃÅÊ ËÏÅÆ¦Ã¦¤ÎÔ Ð¦ÓÌÑ ×ÉÄ¦ÌÅÎÎÑ × ÎÉÈÚÁÌÅÖÎÏÓÔ¦ ×¦Ä ÔÅÍÐÅÒÁÔÕÒÉ ÐÒÉÊÍÁÀÔØ ×ÉÇÌÑÄb2 = b(0)2 (1 + b(1)2 j� j�1);b(0)2 =  1 + 65 �w(0)��+1�r(0)��+1(�u(0)��+1)2 !1=2 ;b(1)2 = �35 �w(0)��+1�r(0)��+1(�u(0)��+1)2  1 + 65 �w(0)��+1�r(0)��+1(�u(0)��+1)2 !�1�� 2 �u(1)��+1�u(0)��+1 � �w(1)��+1�w(0)��+1! ;�d��+1(k) = �d��+1(0) + ~qk2; (3.23)�d��+1(0) = c2� j� j2�� ~�(0) �d(0)��+1(0)�1 + �d(1)��+1(0)j� j�1� ;�d(0)��+1(0) = 4�r(0)��+1 � 103 (�u(0)��+1)2�w(0)��+1 (�1 + b(0)2 );�d(1)��+1(0) = �"4�r(0)��+1 � 103 (�u(0)��+1)2�w(0)��+1 (�1 + b(0)2 )#�1��"103 (�u(0)��+1)2�w(0)��+1 (�1 + b(0)2 ) 2 �u(1)��+1�u(0)��+1 � �w(1)��+1�w(0)��+1+



13 ðÒÅÐÒÉÎÔ+ b(0)2 b(1)2�1 + b(0)2 !#� 2�c�1�0:úÂÉÒÁÀÞÉ ÒÑÄ ÐÏ ÓÅÒÅÄÎ¦È ×¦ÄÎÏÓÎÏ ÇÁÕÓÏ×ÏÇÏ ÒÏÚÐÏÄ¦ÌÕ (3.22) × ÅËÓ-ÐÏÎÅÎÔÕ, ÏÄÅÒÖÕ¤ÍÏZ��+1 = exp (��F� + �Fh � �Fm)B��+1Yk 6=0 � ��d��+1(k)�1=2�� Z exp ( ~A1�0 + ~A2�20 + ~A3�30 + ~A4�40 + ~A5�50 + (3.24)+ ~A6�60 + ~A7�70 + ~A8�80) d�0;ÄÅ ×ÉÒÁÚÉ ÄÌÑ ��Fm , ~Ai (i = 1; 2; :::;8) Í¦ÓÔÑÔØ ÔÁË¦ ×ÅÌÉÞÉÎÉ ÑË b2,b(��+1)j (j = 3; 4; 5), d��+1(0), a(��+1)2l (l = 2; 3), Ik (k = 1; 2; :::;6) ¦ÐÒÉ×ÅÄÅÎ¦ × ÒÏÂÏÔ¦ [28]. I1, ..., I6 ÏÂÞÉÓÌÀ¤ÍÏ Ú ÄÏÐÏÍÏÇÏÀ ÐÅÒÅÈÏÄÕÄÏ ÓÆÅÒÉÞÎÏ§ ÚÏÎÉ âÒ¦ÌÌÀÅÎÁ ÔÁ ¦ÎÔÅÇÒÕ×ÁÎÎÑ ÐÏ k 2 (0; B��+1]. äÌÑI1 ÚÁÐÉÛÅÍÏI1 = 1N��+1 X0k�B��+1 1�d��+1(k) = (3.25)= L"4jd��+1(0)j � 103 (a(��+1)4 )2a(��+1)6 (�1 + b2)#�1 :ôÕÔ L = 3 xr � arctg xrx3r ;xr = x(0)r (1 + x(1)r j� j�1);x(0)r = "4�r(0)��+1 � 103 (�u(0)��+1)2�w(0)��+1 (�1 + b(0)2 )#�1=2 ; (3.26)x(1)r = 12 "4�r(0)��+1 � 103 (�u(0)��+1)2�w(0)��+1 (�1 + b(0)2 )#�1��"103 (�u(0)��+1)2�w(0)��+1 (�1 + b(0)2 ) 2 �u(1)��+1�u(0)��+1 � �w(1)��+1�w(0)��+1++ b(0)2 b(1)2�1 + b(0)2 !# :
ICMP{97{07U 14ú ×ÒÁÈÕ×ÁÎÎÑÍ ÓÐ¦××¦ÄÎÏÛÅÎÎÑ ÄÌÑ b2 (3.23), Á ÔÁËÏÖ (3.15), (3.4) ÔÁL = L(0) + L(1)j� j�1 ;L(0) = 3 x(0)r � arctg x(0)r(x(0)r )3 ; (3.27)L(1) = 3x(1)r " 11 + (x(0)r )2 �L(0)# ;×ÉÒÁÚ (3.25) ÍÏÖÎÁ ÐÒÅÄÓÔÁ×ÉÔÉ × ÎÁÓÔÕÐÎ¦Ê ÆÏÒÍ¦:I1 = s2(��+1)� ~�(0) �1;�1 = �(0)1 (1 + �(1)1 j� j�1);�(0)1 = L(0) "4�r(0)��+1 � 103 (�u(0)��+1)2�w(0)��+1 (�1 + b(0)2 )#�1 ; (3.28)�(1)1 = (L(0))�18<:"4�r(0)��+1 � 103 (�u(0)��+1)2�w(0)��+1 (�1 + b(0)2 )#�1 ��"103 (�u(0)��+1)2�w(0)��+1 (�1 + b(0)2 ) 2 �u(1)��+1�u(0)��+1 � �w(1)��+1�w(0)��+1++ b(0)2 b(1)2�1 + b(0)2 !#L(0) + L(1)) :áÎÁÌÏÇ¦ÞÎ¦ Ò¦×ÎÏÓÔ¦ ÍÁÀÔØ Í¦ÓÃÅ ¦ ÄÌÑ ¦ÎÛÉÈ Im = Pr gm(r) (m =2; 3; :::;6), ÄÅg(r) = 1N��+1 X0k�B��+1 eikr�d��+1(k) (3.29)ÁÂÏ g(r) = g(0)(1 + g(1)j� j�1);g(0) = 6s2(��+1)� ~�(0)(B��+1r)3"8�r(0)��+1 � 203 (�u(0)��+1)2�w(0)��+1 (�1 + b(0)2 )++1#�1 [sin(B��+1r)� B��+1r cos(B��+1r)] ; (3.30)



15 ðÒÅÐÒÉÎÔg(1) = "8�r(0)��+1 � 203 (�u(0)��+1)2�w(0)��+1 (�1 + b(0)2 ) + 1#�1��"203 (�u(0)��+1)2�w(0)��+1 (�1 + b(0)2 ) 2 �u(1)��+1�u(0)��+1 � �w(1)��+1�w(0)��+1++ b(0)2 b(1)2�1 + b(0)2 !# :äÌÑ ÎÉÈ ÚÎÁÈÏÄÉÍÏIm = s2m(��+1)(� ~�(0))m �m; m = 2; 3; : : : ; 6;�m = �(0)m (1 + �(1)m j� j�1);�(0)m = (�(0)1 )m + 6em1 �1 + em22m=2�1� ; (3.31)�(1)m = (�(0)m )�1 �m(�(0)1 )m�(1)1 + 6mem1 g(1)�1 + em22m=2�1�� ;e1 = 6��2 "8�r(0)��+1 � 203 (�u(0)��+1)2�w(0)��+1 (�1 + b(0)2 ) + 1#�1 ;e2 = (2�)�1 hsin(�p2)� �p2 cos(�p2)i = 0:034861:ðÏËÌÁÄÁÀÞÉ�0 = �00 �pN �h�i; (3.32)ÐÏÚÂÕÄÅÍÏÓØ × ÅËÓÐÏÎÅÎÔ¦ Ð¦Ä ¦ÎÔÅÇÒÁÌÏÍ × (3.24) ÞÌÅÎ¦×, ÐÒÏÐÏÒÃ¦Ï-ÎÁÌØÎÉÈ ÎÅÐÁÒÎÉÍ ÓÔÅÐÅÎÑÍ �0. ÷ ÒÅÚÕÌØÔÁÔ¦ ÏÔÒÉÍÕ¤ÍÏ (ÛÔÒÉÈ Â¦ÌÑ�0 ÏÐÕÝÅÎÏ)Z��+1 = e��F 0��+1 Z exp ��pN�0h+ ~B�20 � GN �40� (3.33)� DN2 �60� d�0:ôÕÔ ×ÉÒÁÚ��F 0��+1 = N��+1(52 jd��+1(0)j�I1 + 52 jd��+1(0)jI2���I218  a(��+1)4 + a(��+1)6 I16 !+ (a(��+1)4 )28 �I46 + I21I2�12+
ICMP{97{07U 16+53 (�1 + b2)��� 54 jd��+1(0)jI1I2 a(��+1)4 + (3.34)+a(��+1)6 I14 !+ (a(��+1)6 )232 �I645 + I212 �I43 + I21I24 ��++a(��+1)4 a(��+1)6 I116 �I43 + I21I22 �� 53 (a(��+1)4 )2a(��+1)6 ��"(�1 + b2) I1 � a(��+1)4 I2 I12 � 103 a(��+1)4a(��+1)6 !!��(7 � 5b2)jd��+1(0)jI2# � 12N��+1 X0k�B��+1 ln �d��+1(k)� )×¦ÄÐÏ×¦ÄÁ¤ ×ËÌÁÄÕ Õ ×¦ÌØÎÕ ÅÎÅÒÇ¦À ÓÉÓÔÅÍÉ ×¦Ä ÚÍ¦ÎÎÉÈ �k Ú k ! 0,ÏÄÎÁË k 6= 0. ëÏÅÆ¦Ã¦¤ÎÔ ~B ÚÁÄÁ¤ÔØÓÑ ÓÐ¦××¦ÄÎÏÛÅÎÎÑÍÉ~B = ~B(0)j� j2�� ~�(0)(1 + ~B(1)j� j�1);~B(0) = 12 c2��r(0)��+1B(0)1 ; ~B(1) = B(1)1 � 2�c�1�0;B(0)1 = 1� �(0)12�r(0)��+1  �u(0)��+1 + �w(0)��+1�(0)14 !+ (�u(0)��+1)2�r(0)��+1 ��"53 (�1 + b(0)2 )�(0)2  �(0)12 + �u(0)��+1�w(0)��+1! + 12  �(0)1 �(0)22 ++�(0)33 !#� 52 �(0)2  �u(0)��+1 + �w(0)��+1�(0)12 !+ ( �w(0)��+1)28�r(0)��+1 ��"�(0)515 + �(0)1  �(0)1 �(0)33 + 12  �(0)43 + (�(0)1 )2�(0)22 !!#++ �u(0)��+1 �w(0)��+12�r(0)��+1 "�(0)412 + �(0)1  38 �(0)1 �(0)2 + �(0)33 !# ;B(1)1 = (B(0)1 )�1(� �(0)12�r(0)��+1 "�u(0)��+1  �(1)1 + �u(1)��+1�u(0)��+1!++ �w(0)��+1�(0)14  2�(1)1 + �w(1)��+1�w(0)��+1!# + (�u(0)��+1)2�r(0)��+1 "53 (�1 +



17 ðÒÅÐÒÉÎÔ+b(0)2 )�(0)2 "�(0)12  �(1)1 + �(1)2 + 2 �u(1)��+1�u(0)��+1 + b(0)2 b(1)2�1 + b(0)2 !++ �u(0)��+1�w(0)��+1  �(1)2 + 3 �u(1)��+1�u(0)��+1 � �w(1)��+1�w(0)��+1 + b(0)2 b(1)2�1 + b(0)2 !# + (3.35)+12"�(0)1 �(0)22  �(1)1 + �(1)2 + 2 �u(1)��+1�u(0)��+1!+ �(0)33  �(1)3 ++2 �u(1)��+1�u(0)��+1!##� 52 �(0)2 "�u(0)��+1 �(1)2 + �u(1)��+1�u(0)��+1!++ �w(0)��+1�(0)12  �(1)1 + �(1)2 + �w(1)��+1�w(0)��+1!#+ ( �w(0)��+1)28�r(0)��+1 "�(0)515 �� �(1)5 + 2 �w(1)��+1�w(0)��+1!+ �(0)1 "�(0)1 �(0)33  2�(1)1 + �(1)3 ++2 �w(1)��+1�w(0)��+1!+ 12 "�(0)43  �(1)1 + �(1)4 + 2 �w(1)��+1�w(0)��+1!++(�(0)1 )2�(0)22  3�(1)1 + �(1)2 + 2 �w(1)��+1�w(0)��+1!###++ �u(0)��+1 �w(0)��+12�r(0)��+1 "�(0)412  �(1)4 + �u(1)��+1�u(0)��+1 + �w(1)��+1�w(0)��+1!++�(0)1 "38 �(0)1 �(0)2  2�(1)1 + �(1)2 + �u(1)��+1�u(0)��+1 + �w(1)��+1�w(0)��+1!++�(0)33  �(1)1 + �(1)3 + �u(1)��+1�u(0)��+1 + �w(1)��+1�w(0)��+1!##) :äÌÑ ËÏÅÆ¦Ã¦¤ÎÔÁ G ÚÁÐÉÛÅÍÏG = G(0)j� j�(� ~�(0))2(1 +G(1)j� j�1);G(0) = c�s30G(0)1 ; G(1) = G(1)1 � �c�1�0;G(0)1 = 124 "�u(0)��+1 + �w(0)��+12 ��(0)1 + 5�r(0)��+1�(0)2 �#�
ICMP{97{07U 18� (�u(0)��+1)2�(0)28 �12 + 59 (�1 + b(0)2 )�� �u(0)��+1 �w(0)��+112 �� 78 �(0)1 �(0)2 + �(0)33 ! � ( �w(0)��+1)224 "�(0)48 + �(0)1 �� 716 �(0)1 �(0)2 + �(0)33 !# ; (3.36)G(1)1 = (G(0)1 )�1( 124 "�u(1)��+1 + �w(0)��+12 "�(0)1  �(1)1 + �w(1)��+1�w(0)��+1!++5�r(0)��+1�(0)2  �(1)2 + �w(1)��+1�w(0)��+1!##� (�u(0)��+1)2�(0)28 "12 �(1)2 ++2 �u(1)��+1�u(0)��+1!+ 59 (�1 + b(0)2 ) �(1)2 + 2 �u(1)��+1�u(0)��+1++ b(0)2 b(1)2�1 + b(0)2 !#� �u(0)��+1 �w(0)��+112 "78 �(0)1 �(0)2  �(1)1 + �(1)2 ++ �u(1)��+1�u(0)��+1 + �w(1)��+1�w(0)��+1!+ �(0)33  �(1)3 + �u(1)��+1�u(0)��+1 + �w(1)��+1�w(0)��+1!# �� ( �w(0)��+1)224 "�(0)48  �(1)4 + 2 �w(1)��+1�w(0)��+1!+ �(0)1 " 716�(0)1 ���(0)2  2�(1)1 + �(1)2 + 2 �w(1)��+1�w(0)��+1!+ �(0)33  �(1)1 + �(1)3 ++2 �w(1)��+1�w(0)��+1!##) :ëÏÅÆ¦Ã¦¤ÎÔ D ÐÒÅÄÓÔÁ×ÌÑ¤ÔØÓÑ Õ ×ÉÇÌÑÄ¦D = D(0)(� ~�(0))3(1 +D(1)j� j�1);D(0) = s60D(0)1 ; D(1) = D(1)1 ;D(0)1 = �w(0)��+148  115 � �u(0)��+1�(0)22 !� ( �w(0)��+1)248 �� �(0)1 �(0)24 + �(0)39 ! ; (3.37)



19 ðÒÅÐÒÉÎÔD(1)1 = (D(0)1 )�1( �w(0)��+148 " 115 �w(1)��+1�w(0)��+1 � �u(0)��+1�(0)22  �(1)2 ++ �u(1)��+1�u(0)��+1 + �w(1)��+1�w(0)��+1!# � ( �w(0)��+1)248 "�(0)39  �(1)3 ++2 �w(1)��+1�w(0)��+1!+ �(0)1 �(0)24  �(1)1 + �(1)2 + 2 �w(1)��+1�w(0)��+1!#) :ïÂÞÉÓÌÉÍÏ Z��+1 ÍÅÔÏÄÏÍ ÐÅÒÅ×ÁÌÕ (ÄÉ×., ÎÁÐÒÉËÌÁÄ, [30]).íÁ¤ÍÏZ��+1 =s 2�E000 (��) exp ���F 0��+1 �NE0(��)� ; (3.38)ÄÅ �� { ÔÏÞËÁ ÅËÓÔÒÅÍÕÍÕ ×ÉÒÁÚÕE0(�) = D�6 + G�4 � ~B�2 � �h�; (3.39)ÑËÉÊ ×ÉÎÉËÁ¤ × ÅËÓÐÏÎÅÎÔ¦ Ð¦Ä¦ÎÔÅÇÒÁÌØÎÏ§ ÆÕÎËÃ¦§ (3.33) ÐÒÉ ÚÁÍ¦Î¦�0 = pN�: (3.40)äÌÑ E0(��), ÝÏ ×ÈÏÄÉÔØ × (3.38), ÐÒÉ h = 0 ÚÎÁÈÏÄÉÍÏE0(��) = �s�3(��+1)s�30 E(0)0 (1 +E(1)0 j� j�1);E(0)0 = 227 (G(0)1 )3(D(0)1 )2 24�1 +  1 + 32 �r(0)��+1B(0)1 D(0)1(G(0)1 )2 !1=235++�r(0)��+1B(0)1 G(0)16D(0)1 24�1 + 23  1 + 32 �r(0)��+1B(0)1 D(0)1(G(0)1 )2 !1=235 ;E(1)0 = (E(0)0 )�1( 227 (G(0)1 )3(D(0)1 )2"�1 + 1 + 32� (3.41)� �r(0)��+1B(0)1 D(0)1(G(0)1 )2 !1=2# �3G(1)1 � 2D(1)1 �+ �r(0)��+1B(0)1 G(0)16D(0)1 ��" 1 + 32 �r(0)��+1B(0)1 D(0)1(G(0)1 )2 !1=2 B(1)1 � D(1)13 !���B(1)1 +G(1)1 �D(1)1 �#):
ICMP{97{07U 20ôÅÐÅÒ, ×ÒÁÈÏ×ÕÀÞÉ (3.1), (3.12), (3.38), ÒÏÚÒÁÈÏ×Õ¤ÍÏ ×ËÌÁÄ Õ×¦ÌØÎÕ ÅÎÅÒÇ¦À ÓÉÓÔÅÍÉ ÐÒÉ T < Tc ×¦Ä ÄÏ×ÇÏÈ×ÉÌØÏ×ÉÈ ÍÏÄ ËÏÌÉ-×ÁÎØ ÇÕÓÔÉÎÉ ÓÐ¦ÎÏ×ÏÇÏ ÍÏÍÅÎÔÕ:F¶çò = �kTN 0 h(0)¶çòj� j3� + (1)¶çòj� j3�+�1i ; (3.42)(l)¶çò = (l)(�� )3 + (l)h�i3 ; l = 0; 1:ðÅÒÛÉÊ ÄÏÄÁÎÏË (l)(�� )3 ×ÉÚÎÁÞÁ¤ ×¦ÌØÎÕ ÅÎÅÒÇ¦À Ð¦ÓÌÑ ×ÉÈÏÄÕ Ú ëò,Á ÄÒÕÇÉÊ (l)h�i3 { ×¦ÌØÎÕ ÅÎÅÒÇ¦À ×ÐÏÒÑÄËÕ×ÁÎÎÑ. ã¦ ÄÏÄÁÎËÉ ÏÂÞÉ-ÓÌÀÀÔØÓÑ ÚÇ¦ÄÎÏ ÎÁÓÔÕÐÎÉÈ ÆÏÒÍÕÌ:(l)(�� )3 = (l)g + (l)� ; (l)� = c3�cl�1�(l)� ;(l)h�i3 = c3�cl�1�(l)h�i3 ;�(0)� = 52 �r(0)��+1��(0)1 + 52 �r(0)��+1�(0)2 �� (�(0)1 )28  �u(0)��+1++ �w(0)��+1�(0)16 ! + (�u(0)��+1)28 "�(0)46 + (�(0)1 )2�(0)2 �12++53 (�1 + b(0)2 )�# � 54 �r(0)��+1�(0)1 �(0)2 �� �u(0)��+1 + �w(0)��+1�(0)14 !+ ( �w(0)��+1)232 "�(0)645 + (�(0)1 )22 �� �(0)43 + (�(0)1 )2�(0)24 !#+ �u(0)��+1 �w(0)��+1�(0)116  �(0)43 ++(�(0)1 )2�(0)22 !� 53 (�u(0)��+1)2�w(0)��+1 "(�1 + b(0)2 ) �(0)1 ���u(0)��+1�(0)2  �(0)12 � 103 �u(0)��+1�w(0)��+1!!� (7� 5b(0)2 ) ���r(0)��+1�(0)2 #� 12 ln" 1 + 4�r(0)��+1 � 103 (�u(0)��+1)2�w(0)��+1 ��(�1 + b(0)2 )!��1#+ 13 � L(0)3 ;�(0)h�i3 = E(0)0 ;



21 ðÒÅÐÒÉÎÔ�(1)� = ��1 � 3��0�(0)� ;��1 = 52 �r(0)��+1��(0)1 ��(1)1 + 52 �r(0)��+1�(0)2 ��(1)2 �� (�(0)1 )28 ��"�u(0)��+1 2��(1)1 + ��u(1)��+1�u(0)��+1!+ �w(0)��+1�(0)16  3��(1)1 ++ ��w(1)��+1�w(0)��+1!# + (�u(0)��+1)28 "�(0)46  ��(1)4 + 2 ��u(1)��+1�u(0)��+1!++(�(0)1 )2�(0)2 "12 2��(1)1 + ��(1)2 + 2 ��u(1)��+1�u(0)��+1!+ 53 (�1 + b(0)2 ) �� 2��(1)1 + ��(1)2 + 2 ��u(1)��+1�u(0)��+1 + b(0)2 �b(1)2�1 + b(0)2 !## � (3.43)�54 �r(0)��+1�(0)1 �(0)2 "�u(0)��+1 ��(1)1 + ��(1)2 + ��u(1)��+1�u(0)��+1!++ �w(0)��+1�(0)14  2��(1)1 + ��(1)2 + ��w(1)��+1�w(0)��+1!#+ ( �w(0)��+1)232 "�(0)645 �� ��(1)6 + 2 ��w(1)��+1�w(0)��+1!+ (�(0)1 )22 "�(0)43  2��(1)1 + ��(1)4 ++2 ��w(1)��+1�w(0)��+1!+ (�(0)1 )2�(0)24  4��(1)1 + ��(1)2 ++2 ��w(1)��+1�w(0)��+1!##+ �u(0)��+1 �w(0)��+1�(0)116 "�(0)43  ��(1)1 + ��(1)4 ++��u(1)��+1�u(0)��+1 + ��w(1)��+1�w(0)��+1!+ (�(0)1 )2�(0)22  3��(1)1 + ��(1)2 + ��u(1)��+1�u(0)��+1++ ��w(1)��+1�w(0)��+1!# � 53 (�u(0)��+1)2�w(0)��+1 "(�1 + b(0)2 )"�(0)1  ��(1)1 ++2 ��u(1)��+1�u(0)��+1 � ��w(1)��+1�w(0)��+1 + b(0)2 �b(1)2�1 + b(0)2 !� �u(0)��+1�(0)2 "�(0)12 �
ICMP{97{07U 22� ��(1)1 + ��(1)2 + 3 ��u(1)��+1�u(0)��+1 � ��w(1)��+1�w(0)��+1 + b(0)2 �b(1)2�1 + b(0)2 !��103 �u(0)��+1�w(0)��+1  ��(1)2 + 4 ��u(1)��+1�u(0)��+1 � 2 ��w(1)��+1�w(0)��+1 + b(0)2 �b(1)2�1 + b(0)2 !##��"7 ��(1)2 + 2 ��u(1)��+1�u(0)��+1 � ��w(1)��+1�w(0)��+1!� 5b(0)2  ��(1)2 + 2 ��u(1)��+1�u(0)��+1�� ��w(1)��+1�w(0)��+1 + �b(1)2 !# �r(0)��+1�(0)2 # + 12 "103 (�u(0)��+1)2�w(0)��+1 (�1++b(0)2 ) 2 ��u(1)��+1�u(0)��+1 � ��w(1)��+1�w(0)��+1 + b(0)2 �b(1)2�1 + b(0)2 !#"1 + 4�r(0)��+1 ��103 (�u(0)��+1)2�w(0)��+1 (�1 + b(0)2 )#�1 � �L(1)3 ;�(1)h�i3 = E(0)0 � �E(1)0 � 3��0� :÷ÉÒÁÚÉ ÄÌÑ ��u(1)��+1, ��w(1)��+1, ��(1)1 , ��(1)2 , ��(1)4 , ��(1)6 , �b(1)2 , �L(1), �E(1)0 ÍÏÖÎÁÏÄÅÒÖÁÔÉ ÛÌÑÈÏÍ ×ÉËÌÀÞÅÎÎÑ ¦Ú ×¦ÄÐÏ×¦ÄÎÉÈ §Í ×ÅÌÉÞÉÎ ÎÅÕÎ¦×ÅÒ-ÓÁÌØÎÏÇÏ ÍÎÏÖÎÉËÁ c�1 .åÎÔÒÏÐ¦Ñ S¶çò, ×ÎÕÔÒ¦ÛÎÑ ÅÎÅÒÇ¦Ñ U¶çò, ÔÅÐÌÏ¤ÍÎ¦ÓÔØ C¶çò, ÝÏ×¦ÄÐÏ×¦ÄÁÀÔØ ¶çò, ÚÁÐÉÛÕÔØÓÑ Õ ×ÉÇÌÑÄ¦S¶çò = S��+Sh�i; U¶çò = U��+Uh�i; C¶çò = C��+Ch�i:(3.44)óËÌÁÄÏ×¦ ÃÉÈ ÔÅÒÍÏÄÉÎÁÍ¦ÞÎÉÈ ÈÁÒÁËÔÅÒÉÓÔÉË ÚÁÄÏ×¦ÌØÎÑÀÔØ ÓÐ¦×-×¦ÄÎÏÛÅÎÎÑS� = �kN 0 hu(0)(�)3 j� j1��+ u(1)(�)3 j� j1��+�1i ;U� = �kTN 0 hu(0)(�)3 j� j1��+ u(1)(�)3 j� j1��+�1i ;C� = kN 0 hc(0)(�)3 j� j�� + c(1)(�)3 j� j�1��i ;u(l)(�)3 = c3�cl�1 �u(l)(�)3 ; l = 0; 1; (3.45)�u(0)(�)3 = 3��(0)(�)3 ; �u(1)(�)3 = (3� +�1)�(1)(�)3 ;c(l)(�)3 = c3�cl�1�c(l)(�)3 ;�c(0)(�)3 = 3�(3� � 1)�(0)(�)3 ;�c(1)(�)3 = (3� +�1)(3� +�1 � 1)�(1)(�)3 :



23 ðÒÅÐÒÉÎÔôÕÔ ¦ÎÄÅËÓ � ÍÏÖÅ ÐÒÉÊÍÁÔÉ Ä×Á ÚÎÁÞÅÎÎÑ: �� ¦ h�i. ëÏÅÆ¦Ã¦¤ÎÔÉ�(l)(�� )3 = �(l)g + �(l)� (l = 0; 1), Á �(l)h�i3 ÐÒÉ×ÅÄÅÎ¦ × (3.43).ôÁËÉÍ ÞÉÎÏÍ, ÚÄ¦ÊÓÎÅÎÏ ÒÏÚÒÁÈÕÎÏË ×¦ÌØÎÏ§ ÅÎÅÒÇ¦§ × ÏÂÌÁÓÔ¦ ¶çò.÷ÉÈÏÄÑÞÉ ¦Ú ×ÉÒÁÚÕ ÄÌÑ F¶çò (3.42), ÏÂÞÉÓÌÅÎÏ ¦ÎÛ¦ ÔÅÒÍÏÄÉÎÁÍ¦Þ-Î¦ ÆÕÎËÃ¦§, ÑË¦ ×¦ÄÐÏ×¦ÄÁÀÔØ ¶çò. ãÅÊ ×ÉÒÁÚ (3.42) ×ËÌÀÞÁ¤ × ÓÅÂÅ×¦ÌØÎÕ ÅÎÅÒÇ¦À ×ÐÏÒÑÄËÕ×ÁÎÎÑ, ÝÏ ÏÔÒÉÍÕ¤ÔØÓÑ × ÒÅÚÕÌØÔÁÔ¦ ¦ÎÔÅ-ÇÒÕ×ÁÎÎÑ ÐÏ ëú �0, ÓÅÒÅÄÎ¤ ÚÎÁÞÅÎÎÑ ÑËÏ§ ÐÒÏÐÏÒÃ¦ÏÎÁÌØÎÅ ÐÁÒÁÍÅ-ÔÒÕ ÐÏÒÑÄËÕ { ÏÄÎ¦Ê ¦Ú ÎÁÊÂ¦ÌØÛ ×ÁÖÌÉ×ÉÈ ÈÁÒÁËÔÅÒÉÓÔÉË ÆÁÚÏ×ÏÇÏÐÅÒÅÈÏÄÕ.4. ðÁÒÁÍÅÔÒ ÐÏÒÑÄËÕ ¦ ÓÐÒÉÊÎÑÔÌÉ×¦ÓÔØ ¦Ú¦ÎÇ¦×ÓØ-ËÏ§ ÓÉÓÔÅÍÉòÏÌØ ÐÁÒÁÍÅÔÒÁ ÐÏÒÑÄËÕ ÄÏÓÌ¦ÄÖÕ×ÁÎÏ§ ÓÉÓÔÅÍÉ ×¦Ä¦ÇÒÁ¤ ÓÅÒÅÄÎ¦ÊÓÐ¦ÎÏ×ÉÊ ÍÏÍÅÎÔ. ÷¦Î ÚÕÍÏ×ÌÅÎÉÊ ÎÁÑ×Î¦ÓÔÀ ÎÉÖÞÅ ÔÅÍÐÅÒÁÔÕÒÉ ÆÁ-ÚÏ×ÏÇÏ ÐÅÒÅÈÏÄÕ ×¦ÄÍ¦ÎÎÏÇÏ ×¦Ä ÎÕÌÑ ÚÎÁÞÅÎÎÑ ��0, ÐÒÉ ÑËÏÍÕ ÍÁ¤Í¦ÓÃÅ ÅËÓÔÒÅÍÕÍ Ð¦Ä¦ÎÔÅÇÒÁÌØÎÏÇÏ ×ÉÒÁÚÕ (3.33). ð¦ÓÌÑ ×ÉËÏÎÁÎÎÑ ×ÏÓÔÁÎÎØÏÍÕ ÚÁÍ¦ÎÉ (3.40) ÏÔÒÉÍÕ¤ÍÏZ��+1 = e��F 0��+1pN Z e�NE0(�)d� (4.1)¦ ÒÏÚÒÁÈÕÎÏË ÐÁÒÁÍÅÔÒÁ ÐÏÒÑÄËÕ ÐÏÌÑÇÁ¤ × ÚÎÁÈÏÄÖÅÎÎ¦ ÔÏÞËÉ ��ÅËÓÔÒÅÍÕÍÕ E0(�) (3.39). ÷ÅÌÉÞÉÎÁ �� ÓÐ¦×ÐÁÄÁ¤ ¦Ú ÓÅÒÅÄÎ¦Í ÚÎÁÞÅÎ-ÎÑÍ �, ÑËÅ ×¦ÄÐÏ×¦ÄÁ¤ Ò¦×ÎÏ×ÁÖÎÏÍÕ ÚÎÁÞÅÎÎÀ ÐÁÒÁÍÅÔÒÁ ÐÏÒÑÄËÕ[19,28].÷ÉÒÁÚ E0(�) ×ÉÚÎÁÞÁ¤ ÔÕ ÞÁÓÔÉÎÕ ×¦ÌØÎÏ§ ÅÎÅÒÇ¦§, ÑËÁ Ú×'ÑÚÁÎÁÚ ÐÁÒÁÍÅÔÒÏÍ ÐÏÒÑÄËÕ. ãÅ Í¦ËÒÏÓËÏÐ¦ÞÎÉÊ ÁÎÁÌÏÇ ×¦ÌØÎÏ§ ÅÎÅÒÇ¦§ìÁÎÄÁÕ. äÁÎÉÊ ÒÏÚËÌÁÄ ×¦ÌØÎÏ§ ÅÎÅÒÇ¦§ × ÒÑÄ ÚÁ ÓÔÅÐÅÎÑÍÉ ÐÁÒÁ-ÍÅÔÒÁ ÐÏÒÑÄËÕ ÏÄÅÒÖÁÎÉÊ ÛÌÑÈÏÍ ÐÏÓÌ¦ÄÏ×ÎÏÇÏ ×ÉËÌÀÞÅÎÎÑ Ú ÒÏÚ-ÇÌÑÄÕ �ÎÅÓÕÔÔ¤×ÉÈ� ÚÍ¦ÎÎÉÈ �k Ú k 6= 0, ×ÎÁÓÌ¦ÄÏË ÞÏÇÏ ÏÂÞÉÓÌÅ-ÎÏ ËÏÅÆ¦Ã¦¤ÎÔÉ E0(�). ïÔÖÅ, ×¦ÄÐÁÄÁ¤ ÎÅÏÂÈ¦ÄÎ¦ÓÔØ × ÐÏÓÔÕÌÀ×ÁÎ-Î¦ ÂÕÄØ-ÑËÏ§ ÚÁÌÅÖÎÏÓÔ¦ ËÏÅÆ¦Ã¦¤ÎÔ¦× ×ÉÒÁÚÕ (3.39) ×¦Ä ÔÅÍÐÅÒÁÔÕÒÉ(ÑË ÃÅ ÒÏÂÉÔØÓÑ × ÒÏÚËÌÁÄ¦ ìÁÎÄÁÕ), ÏÓË¦ÌØËÉ ÁÎÁÌ¦ÔÉÞÎÁ ÆÏÒÍÁ§È ÚÁÌÅÖÎÏÓÔ¦ ×¦Ä ÔÅÍÐÅÒÁÔÕÒÉ ÔÁ Í¦ËÒÏÓËÏÐ¦ÞÎÉÈ ÐÁÒÁÍÅÔÒ¦× ÓÉÓÔÅ-ÍÉ ÚÎÁÊÄÅÎÁ ÛÌÑÈÏÍ ÐÒÑÍÉÈ ÒÏÚÒÁÈÕÎË¦× ¦ ÐÒÅÄÓÔÁ×ÌÅÎÁ × (3.35) {(3.37). îÁ ×¦ÄÍ¦ÎÕ ×¦Ä ÔÅÏÒ¦§ ìÁÎÄÁÕ ÚÁÌÅÖÎ¦ÓÔØ ÃÉÈ ËÏÅÆ¦Ã¦¤ÎÔ¦× ×¦ÄÔÅÍÐÅÒÁÔÕÒÉ ¤ ÎÅÁÎÁÌ¦ÔÉÞÎÏÀ.ðÅÒÅÊÄÅÍÏ ÄÏ ÂÅÚÐÏÓÅÒÅÄÎØÏÇÏ ÒÏÚÒÁÈÕÎËÕ ÓÅÒÅÄÎØÏÇÏ ÓÐ¦ÎÏ×ÏÇÏÍÏÍÅÎÔÕ. ôÏÞËÕ �� ×ÉÚÎÁÞÁ¤ÍÏ Ú ÕÍÏ×É ÅËÓÔÒÅÍÕÍÕ @E0(�)@� = 0 ÁÂÏ6D��5 + 4G��3 � 2 ~B�� � hkT = 0: (4.2)
ICMP{97{07U 24õ ×ÉÐÁÄËÕ h = 0 ÏÄÅÒÖÕ¤ÍÏ Â¦Ë×ÁÄÒÁÔÎÅ Ò¦×ÎÑÎÎÑ6D��4 + 4G��2 � 2 ~B = 0; (4.3)ÑËÅ ÛÌÑÈÏÍ ÚÁÍ¦ÎÉ ÚÍ¦ÎÎÏ§��2 = y (4.4)Ú×ÏÄÉÔØÓÑ ÄÏ Ò¦×ÎÑÎÎÑ6Dy2 + 4Gy � 2 ~B = 0: (4.5)òÏÚ×'ÑÚÕÀÞÉ ÃÅ Ò¦×ÎÑÎÎÑ (4.5) ¦ ×ÉÄ¦ÌÑÀÞÉ ÔÅÍÐÅÒÁÔÕÒÎÕ ÚÁÌÅÖ-Î¦ÓÔØ, ÐÒÉÈÏÄÉÍÏ ÄÏ ÎÁÓÔÕÐÎÏ§ ÆÏÒÍÕÌÉ ÄÌÑ ÓÅÒÅÄÎØÏÇÏ ÓÐ¦ÎÏ×ÏÇÏÍÏÍÅÎÔÕ h�i = �� = py:h�i = h�i(0) j� j�(1 + h�i(1) j� j�1);h�i(0) = c1=2� (�c ~�(0))�1=2s�3=20 �h�i(0);h�i(1) = h�i1 � 12 c�1��0;�h�i(0) = 8<: G(0)13D(0)1 24�1 +  1 + 32 �r(0)��+1B(0)1 D(0)1(G(0)1 )2 !1=2359=;1=2 ; (4.6)h�i1 = 38 �r(0)��+1B(0)1 D(0)1(G(0)1 )2 �B(1)1 � 2G(1)1 +D(1)1 ��� 1 + 32 �r(0)��+1B(0)1 D(0)1(G(0)1 )2 !�1=2 "�1 + 1 ++32 �r(0)��+1B(0)1 D(0)1(G(0)1 )2 !1=2#�1 + 12 (G(1)1 �D(1)1 ):úÎÁÞÅÎÎÑ ËÒÉÔÉÞÎÏÇÏ ÐÏËÁÚÎÉËÁ ÓÅÒÅÄÎØÏÇÏ ÓÐ¦ÎÏ×ÏÇÏ ÍÏÍÅÎÔÕ � =�2 ÐÒÉ×ÅÄÅÎÏ × ÔÁÂÌÉÃ¦ 1. ÷ÅÌÉÞÉÎÉ h�i(l) ÄÌÑ ÄÅÑËÉÈ ÚÎÁÞÅÎØ ÒÁÄ¦ÕÓÁÄ¦§ b ÐÏÔÅÎÃ¦ÁÌÕ ÔÁ ÐÁÒÁÍÅÔÒÁ òç s ÐÒÉ×ÅÄÅÎ¦ × ÔÁÂÌÉÃ¦ 2. úÎÁÞÅÎÎÑb = bI = c=(2p3) ×¦ÄÐÏ×¦ÄÁ¤ ×ÚÁ¤ÍÏÄ¦§ ÎÁÊÂÌÉÝÉÈ ÓÕÓ¦Ä¦×, b = bII =0:3379c { ÐÅÒÛÉÈ ¦ ÄÒÕÇÉÈ ÓÕÓ¦Ä¦×, b = bIII = 0:3584c { ÐÅÒÛÉÈ, ÄÒÕÇÉÈ¦ ÔÒÅÔ¦È ÓÕÓ¦Ä¦×. òÏÚÒÁÈÕÎËÉ,ÑË ¦ ÐÒÉ T > Tc, ×ÉËÏÎÁÎÏ ÄÌÑ ×ÉÐÁÄËÕ� = 1.ò¦×ÎÑÎÎÑ (4.2) ÄÁ¤ ÍÏÖÌÉ×¦ÓÔØ ÏÂÞÉÓÌÉÔÉ ÓÐÒÉÊÎÑÔÌÉ×¦ÓÔØ ÓÉÓÔÅ-ÍÉ ÎÁ ÏÄÎÕ ÞÁÓÔÉÎËÕ� = �â @ h�i@H : (4.7)



25 ðÒÅÐÒÉÎÔôÁÂÌ. 2: ëÏÅÆ¦Ã¦¤ÎÔÉ ÓÅÒÅÄÎØÏÇÏ ÓÐ¦ÎÏ×ÏÇÏ ÍÏÍÅÎÔÕ h�i (ÄÉ×. (4.6))ÄÌÑ ÄÅÑËÉÈ ÚÎÁÞÅÎØ b ¦ s.b bI bII bIII c 2cs = 2:0000h�i(0) 2.7329 2.0684 1.8700 0.3747 0.1321h�i(1) 0.2499 0.3619 0.4040 0.7485 0.7656s = 2:7349h�i(0) 2.3854 1.8027 1.6288 0.3248 0.1145h�i(1) 0.3034 0.3493 0.3666 0.5076 0.5147s = 3:0000h�i(0) 2.2861 1.7269 1.5600 0.3107 0.1095h�i(1) 0.3046 0.3409 0.3545 0.4651 0.4707íÁÔÉÍÅÍÏ� = �2âkT h30D��4 + 12G��2 � 2 ~Bi�1 : (4.8)ë¦ÎÃÅ×ÉÊ ×ÉÒÁÚ ÄÌÑ � Ú ×ÒÁÈÕ×ÁÎÎÑÍ ~B, G, D ¦ h�i (ÄÉ×. (3.35) {(3.37), (4.6)) ÂÕÄÅ ÚÁÐÉÓÁÎÏ ÎÉÖÞÅ.5. ôÅÒÍÏÄÉÎÁÍ¦ÞÎ¦ ÈÁÒÁËÔÅÒÉÓÔÉËÉ ÍÏÄÅÌ¦ ¶Ú¦ÎÇÁ× ÎÉÚØËÏÔÅÍÐÅÒÁÔÕÒÎ¦Ê ÏÂÌÁÓÔ¦ ÑË ÆÕÎËÃ¦§ ÔÅÍ-ÐÅÒÁÔÕÒÉ ¦ Í¦ËÒÏÓËÏÐ¦ÞÎÉÈ ÐÁÒÁÍÅÔÒ¦× ÓÉÓÔÅÍÉúÎÁÊÄÅÍÏ ÔÅÐÅÒ ÐÏ×Î¦ ×ÉÒÁÚÉ ÄÌÑ ÔÅÒÍÏÄÉÎÁÍ¦ÞÎÉÈ ÈÁÒÁËÔÅÒÉÓÔÉË¦Ú¦ÎÇ¦×ÓØËÏ§ ÓÉÓÔÅÍÉ × ÎÁÂÌÉÖÅÎÎ¦ ÍÏÄÅÌ¦ �6 Ú ×ÒÁÈÕ×ÁÎÎÑÍ ÐÅÒÛÏ§ËÏÎÆÌÕÅÎÔÎÏ§ ÐÏÐÒÁ×ËÉ (×ÉÐÁÄÏË H = 0).ïÄÅÒÖÁÎ¦ ×ÉÝÅ ×ËÌÁÄÉ Õ ×¦ÌØÎÕ ÅÎÅÒÇ¦À ÔÒÉ×ÉÍ¦ÒÎÏ§ ÍÏÄÅÌ¦ ¶Ú¦Î-ÇÁ ÐÏÂÌÉÚÕ Tc ×¦Ä ÏÂÌÁÓÔÅÊ ëò ÔÁ ¶çò ÄÏÚ×ÏÌÑÀÔØ ÐÏÄÁÔÉ §§ ÐÏ×ÎÕ×¦ÌØÎÕ ÅÎÅÒÇ¦À (1.1) Õ ×ÉÇÌÑÄ¦F = �kTN 0 h0 � 1j� j+ 2j� j2 + (0)�3 j� j3�+ (5.1)+(1)�3 j� j3�+�1i :÷Ó¦ ËÏÅÆ¦Ã¦¤ÎÔÉ F (5.1) ¤ ÆÕÎËÃ¦ÑÍÉ Í¦ËÒÏÓËÏÐ¦ÞÎÉÈ ÐÁÒÁÍÅÔÒ¦× ÓÉ-ÓÔÅÍÉ, ÔÏÂÔÏ ÒÁÄ¦ÕÓÁ Ä¦§ b ÐÏÔÅÎÃ¦ÁÌÕ, ÆÕÒ'¤-ÏÂÒÁÚÕ ~�(0) ÐÏÔÅÎÃ¦ÁÌÕ
ICMP{97{07U 26ÐÒÉ k = 0, ÐÏÓÔ¦ÊÎÏ§ ÒÅÛ¦ÔËÉ c. ëÏÅÆ¦Ã¦¤ÎÔÉ 0, 1, 2 ÔÁË¦ Ö ÑË ¦Õ ×ÉÓÏËÏÔÅÍÐÅÒÁÔÕÒÎ¦Ê ÏÂÌÁÓÔ¦ (ÄÉ×. [20]). ·È ÚÎÁÞÅÎÎÑ, ÎÁ ×¦ÄÍ¦ÎÕ×¦Ä (l)�3 (l = 0; 1), ÎÅ ÚÁÌÅÖÁÔØ ×¦Ä ÔÏÇÏ, ×ÉÝÅ ÞÉ ÎÉÖÞÅ ÔÅÍÐÅÒÁÔÕ-ÒÉ ÆÁÚÏ×ÏÇÏ ÐÅÒÅÈÏÄÕ ×ÉËÏÎÕÀÔØÓÑ ÒÏÚÒÁÈÕÎËÉ. ëÏÅÆ¦Ã¦¤ÎÔÉ (l)�3ÍÁÀÔØ ÆÏÒÍÕ ÄÏÂÕÔËÕ ÕÎ¦×ÅÒÓÁÌØÎÏ§ ÐÏ ×¦ÄÎÏÛÅÎÎÀ ÄÏ Í¦ËÒÏÓËÏÐ¦Þ-ÎÉÈ ÐÁÒÁÍÅÔÒ¦× ×ÅÌÉÞÉÎÉ �(l)�3 ¦ ÎÅÕÎ¦×ÅÒÓÁÌØÎÏÇÏ ÍÎÏÖÎÉËÁ c3�cl�1 ,ÚÁÌÅÖÎÏÇÏ ×¦Ä ÎÉÈ:(l)�3 = c3�cl�1�(l)�3 ; l = 0; 1; (5.2)�(l)�3 = ��(KP )(l)�3 + �(l)¶çò; �(l)¶çò = �(l)g + �(l)� + �(l)h�i3 :þÉÓÌÏ×¦ ÚÎÁÞÅÎÎÑ ËÏÅÆ¦Ã¦¤ÎÔ¦× �(l)�3 ÎÁ×ÏÄÑÔØÓÑ × ÔÁÂÌÉÃ¦ 3.ôÁÂÌ. 3: ÷ÅÌÉÞÉÎÉ �(l)�3 ÄÌÑ ÄÅÑËÉÈ ÚÎÁÞÅÎØ s.s �(0)�3 �(1)�32.0000 1.7599 �6:79682.7349 2.7650 �3:67433.0000 3.1073 �3:0714÷ÉÈÏÄÑÞÉ ¦Ú ×¦ÌØÎÏ§ ÅÎÅÒÇ¦§ F (5.1), ÍÏÖÎÁ ÚÎÁÊÔÉ ¦ÎÛ¦ ÔÅÒÍÏÄÉ-ÎÁÍ¦ÞÎ¦ ÆÕÎËÃ¦§ ÐÒÉ T < Tc. ôÁË, ÄÌÑ ÅÎÔÒÏÐ¦§ S, ×ÎÕÔÒ¦ÛÎØÏ§ ÅÎÅÒÇ¦§U ¦ ÔÅÐÌÏ¤ÍÎÏÓÔ¦ C ÓÉÓÔÅÍÉ ÓÐÒÁ×ÅÄÌÉ×¦ ×ÉÒÁÚÉS = kN 0 hs(0) � c0j� j � u(0)�3 j� j1��� u(1)�3 j� j1��+�1i ;U = kTN 0 h1 � u1j� j � u(0)�3 j� j1��� u(1)�3 j� j1��+�1i ; (5.3)C = kN 0 hc0 + c(0)�3 j� j�� + c(1)�3 j� j�1��i ;ÄÅ s(0), c0, u1 ÓÐ¦×ÐÁÄÁÀÔØ ¦Ú ×¦ÄÐÏ×¦ÄÎÉÍÉ ×ÅÌÉÞÉÎÁÍÉ ÐÒÉ T > Tc[20], Á ÓÔÒÕËÔÕÒÁ ¦ÎÛÉÈ ËÏÅÆ¦Ã¦¤ÎÔ¦× × ÐÌÁÎ¦ ÕÎ¦×ÅÒÓÁÌØÎÏÓÔ¦ ÚÁÄÁ¤ÔØ-ÓÑ ÓÐ¦××¦ÄÎÏÛÅÎÎÑÍÉu(l)�3 = c3�cl�1 �u(l)�3 ; l = 0; 1;�u(0)�3 = 3��(0)�3 ; �u(1)�3 = (3� +�1)�(1)�3 ;c(l)�3 = c3�cl�1�c(l)�3 ; (5.4)�c(0)�3 = 3�(3� � 1)�(0)�3 ;�c(1)�3 = (3� +�1)(3� +�1 � 1)�(1)�3 :



27 ðÒÅÐÒÉÎÔðÒÅÄÓÔÁ×ÌÑÀÞÉ ÔÅÐÌÏ¤ÍÎ¦ÓÔØ ¦Ú (5.3) ÁÎÁÌÏÇ¦ÞÎÏÀ ×ÉÐÁÄËÕ T >Tc ÚÁÌÅÖÎ¦ÓÔÀ CkN 0 = A�� j� j��(1 + �a�c j� j�1) +B�; (5.5)A� = c3���c(0)�3 ; a�c = c�1� �c(1)�3�c(0)�3 ; B� = c0;ÄÌÑ ×¦ÄÎÏÛÅÎØ ÏÓÎÏ×ÎÉÈ ËÒÉÔÉÞÎÉÈ ÁÍÐÌ¦ÔÕÄ ¦ ÁÍÐÌ¦ÔÕÄ ÐÏÐÒÁ×ÏËÄÏ ÓËÅÊÌ¦ÎÇÕ ÐÒÉ ÔÅÍÐÅÒÁÔÕÒÁÈ ×ÉÝÅ ¦ ÎÉÖÞÅ ËÒÉÔÉÞÎÏ§ ÏÔÒÉÍÕ¤ÍÏA+A� = �c(0)+3�c(0)�3 ; a+ca�c = �c(1)+3�c(1)�3 �c(0)�3�c(0)+3 : (5.6)úÁÕ×ÁÖÉÍÏ, ÝÏ B� ÔÁËÅ Ö ÑË ¦ Õ ×ÉÐÁÄËÕ T > Tc.óÐÒÉÊÎÑÔÌÉ×¦ÓÔØ ÎÁ ÏÄÎÕ ÞÁÓÔÉÎËÕ ÑË ÆÕÎËÃ¦À ÔÅÍÐÅÒÁÔÕÒÉ ¦Í¦ËÒÏÓËÏÐ¦ÞÎÉÈ ÐÁÒÁÍÅÔÒ¦× ÓÉÓÔÅÍÉ ÏÓÔÁÔÏÞÎÏ ×ÉÚÎÁÞÁ¤ÍÏ ÎÁ ÏÓÎÏ×¦(4.8). äÌÑ ÎÅ§ ÍÁ¤ Í¦ÓÃÅ� = ç�j� j�(1 + a�� j� j�1) �2â~�(0) ;ç� = c�2� 8<:103 (G(0)1 )2D(0)1 24�1 +  1 + 32 �r(0)��+1B(0)1 D(0)1(G(0)1 )2 !1=235"15++ 1 + 32 �r(0)��+1B(0)1 D(0)1(G(0)1 )2 !1=2# � �r(0)��+1B(0)1 9=;�1 ;a�� = c�1�a�� ; (5.7)�a�� = ���01 + 2��0; ���01 = ��01c�1�1 ;��01 = �ç�8<:83 (G(0)1 )2D(0)1 24�1 +  1 + 32 �r(0)��+1B(0)1 D(0)1(G(0)1 )2 !1=235��(2G(1)1 �D(1)1 ) + 2�r(0)��+1B(0)1 (B(1)1 � 2G(1)1 +D(1)1 )�� 1 + 32 �r(0)��+1B(0)1 D(0)1(G(0)1 )2 !�1=2 � 4�r(0)��+1B(0)1 B(1)1 9=; :ôÕÔ �ç� = ç�c2�. ÷ÉÒÁÚ ÄÌÑ ËÒÉÔÉÞÎÏÇÏ ÐÏËÁÚÎÉËÁ ÓÐÒÉÊÎÑÔÌÉ×ÏÓÔ¦ Í¦ÓÔÉÔØ, ÎÁÐÒÉËÌÁÄ, ÒÏÂÏÔÁ [20], Á ÊÏÇÏ ÚÎÁÞÅÎÎÑ { ÔÁÂÌÉÃÑ 1. ÷Å-ÌÉÞÉÎÉ A�, a�c , ç�, a�� Í¦ÓÔÑÔØÓÑ × ÔÁÂÌÉÃ¦ 4.
ICMP{97{07U 28ôÁÂÌ. 4: þÉÓÌÏ×¦ ÚÎÁÞÅÎÎÑ ÁÍÐÌ¦ÔÕÄ A�, a�c , ç�, a�� .b bI bII bIII c 2cs = 2:0000A� 1.9734 1.8071 1.7436 1.2012 1.1741a�c 7.2567 10.5104 11.7347 21.7395 22.2353ç� 0.2133 0.2262 0.2317 0.2970 0.3015a�� 0.1872 0.2711 0.3027 0.5608 0.5736s = 2:7349A� 1.2026 1.1027 1.0648 0.7486 0.7328a�c 8.1288 9.3588 9.8206 13.5975 13.7882ç� 0.2341 0.2480 0.2539 0.3211 0.3257a�� 0.3536 0.4071 0.4272 0.5915 0.5998s = 3:0000A� 1.0331 0.9484 0.9164 0.6506 0.6373a�c 7.9599 8.9081 9.2633 12.1558 12.3022ç� 0.2437 0.2580 0.2640 0.3318 0.3364a�� 0.3884 0.4346 0.4519 0.5931 0.6002ôÁËÉÍ ÞÉÎÏÍ, Ú ×ÒÁÈÕ×ÁÎÎÑÍ ÐÅÒÛÏ§ ËÏÎÆÌÕÅÎÔÎÏ§ ÐÏÐÒÁ×ËÉÚÄ¦ÊÓÎÅÎÏ Ë¦ÌØË¦ÓÎÉÊ ÏÐÉÓ ËÒÉÔÉÞÎÏ§ ÐÏ×ÅÄ¦ÎËÉ ÏÄÎÏËÏÍÐÏÎÅÎÔÎÏ§ÓÐ¦ÎÏ×Ï§ ÓÉÓÔÅÍÉ × ÒÁÍËÁÈ ÍÏÄÅÌ¦ �6, ÑËÉÊ ÕÚÇÏÄÖÕ¤ÔØÓÑ Ú ÒÅÚÕÌØ-ÔÁÔÁÍÉ ¦ÎÛÉÈ Á×ÔÏÒ¦×. â¦ÌØÛ ÐÒÏÓÔ¦ÛÁ ÍÏÄÅÌØ �4 ÄÏÚ×ÏÌÑ¤ ÐÒÏ×Å-ÓÔÉ ÃÅÊ ÏÐÉÓ ÑË¦ÓÎÏ. ãÅ ¦ÌÀÓÔÒÕÀÔØ, ÎÁÐÒÉËÌÁÄ, ÒÉÓ. 1 ¦ 2, ÎÁ ÑËÉÈÐÏËÁÚÁÎ¦ ÇÒÁÆ¦ËÉ ÔÅÍÐÅÒÁÔÕÒÎÉÈ ÚÁÌÅÖÎÏÓÔÅÊ ×¦ÄÐÏ×¦ÄÎÏ ÓÅÒÅÄÎØÏ-ÇÏ ÓÐ¦ÎÏ×ÏÇÏ ÍÏÍÅÎÔÕ h�i ÔÁ ÔÅÐÌÏ¤ÍÎÏÓÔ¦ C=kN ÔÒÉ×ÉÍ¦ÒÎÏ§ ÍÏ-ÄÅÌ¦ ¶Ú¦ÎÇÁ. ïÂÞÉÓÌÅÎÎÑ ×ÉËÏÎÁÎ¦ ÐÒÉ ×¦ÄÓÕÔÎÏÓÔ¦ ÚÏ×Î¦ÛÎØÏÇÏ ÐÏÌÑÄÌÑ ×ÉÐÁÄËÕ ÐÒÏÓÔÏ§ ËÕÂ¦ÞÎÏ§ ÇÒÁÔËÉ ÔÁ ×ÚÁ¤ÍÏÄ¦§ ÔÉÐÕ ÎÁÊÂÌÉÝÉÈÓÕÓ¦Ä¦×. õ ÎÁÛÉÈ ÒÏÚÒÁÈÕÎËÁÈ ÐÁÒÁÍÅÔÒ òç s = 3, ÒÁÄ¦ÕÓ Ä¦§ ÐÏÔÅÎ-Ã¦ÁÌÕ b = bI. îÁÂÌÉÖÅÎÎÑ ÍÏÄÅÌÌÀ �6 ×ËÌÀÞÁ¤ ÐÅÒÛÕ ËÏÎÆÌÕÅÎÔ-ÎÕ ÐÏÐÒÁ×ËÕ, Á ÍÏÄÅÌÌÀ �4 { ÐÅÒÛÕ ¦ ÄÒÕÇÕ ËÏÎÆÌÕÅÎÔÎ¦ ÐÏÐÒÁ×ËÉ(ÄÉ×. [24{27]). îÁ ÒÉÓ. 1 ËÒÉ×Á 1 ÄÌÑ ÓÅÒÅÄÎØÏÇÏ ÓÐ¦ÎÏ×ÏÇÏ ÍÏÍÅÎ-ÔÕ ×¦ÄÐÏ×¦ÄÁ¤ ÍÏÄÅÌ¦ �4, 2 { ÍÏÄÅÌ¦ �6, 3 { ÄÁÎÉÍ ÒÏÂÏÔÉ [31]. îÁÒÉÓ. 2 ×ÉÓÏËÏÔÅÍÐÅÒÁÔÕÒÎÁ ÏÂÌÁÓÔØ ÐÒÅÄÓÔÁ×ÌÅÎÁ ËÒÉ×ÉÍÉ 1, 2, 3, ÁÎÉÚØËÏÔÅÍÐÅÒÁÔÕÒÎÁ ÏÂÌÁÓÔØ { ËÒÉ×ÉÍÉ 10, 20, 30. ëÒÉ×¦ 1 ¦ 10 ÃØÏ-ÇÏ ÒÉÓÕÎËÁ ÏÄÅÒÖÁÎ¦ Ú ×ÉËÏÒÉÓÔÁÎÎÑÍ ÍÏÄÅÌ¦ �4, 2 ¦ 20 { ÍÏÄÅÌ¦ �6,3 ¦ 30 { ÒÅÚÕÌØÔÁÔÉ ÒÏÂÏÔÉ [31]. ÷¦ÄÍ¦ÔÉÍÏ, ÝÏ Á×ÔÏÒÉ [31] ÚÄ¦ÊÓÎÉ-ÌÉ ÎÏ×Å ÞÉÓÌÏ×Å ÄÏÓÌ¦ÄÖÅÎÎÑ ÏÓÎÏ×ÎÉÈ ËÒÉÔÉÞÎÉÈ ÁÍÐÌ¦ÔÕÄ ÓÐÒÉÊ-ÎÑÔÌÉ×ÏÓÔ¦, ËÏÒÅÌÑÃ¦ÊÎÏ§ ÄÏ×ÖÉÎÉ, ÔÅÐÌÏ¤ÍÎÏÓÔ¦, ÓÐÏÎÔÁÎÎÏ§ ÎÁÍÁÇ-
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òÉÓ. 1: ôÅÍÐÅÒÁÔÕÒÎÁ ÚÁÌÅÖÎ¦ÓÔØ ÐÁÒÁÍÅÔÒÁ ÐÏÒÑÄËÕ ÔÒÉ×ÉÍ¦ÒÎÏ§ÍÏÄÅÌ¦ ¶Ú¦ÎÇÁ ÎÁ ÐÒÏÓÔ¦Ê ËÕÂ¦ÞÎ¦Ê ÇÒÁÔÃ¦. òÅÚÕÌØÔÁÔÉ ÎÁÛÉÈ ÒÏÚÒÁ-ÈÕÎË¦× ÏÄÅÒÖÁÎ¦ ÄÌÑ s = 3 ¦ b = bI = c=(2p3). ëÒÉ×Á 1 ×¦ÄÐÏ×¦ÄÁ¤ÍÏÄÅÌ¦ �4, 2 { ÍÏÄÅÌ¦ �6, 3 { ÄÁÎÉÍ [31].Î¦ÞÅÎÏÓÔ¦ ÔÒÉ×ÉÍ¦ÒÎÏ§ ¦Ú¦ÎÇ¦×ÓØËÏ§ ÓÉÓÔÅÍÉ, ÕÎ¦×ÅÒÓÁÌØÎÉÈ ×¦ÄÎÏÛÅÎØÃÉÈ ÁÍÐÌ¦ÔÕÄ. óÕÞÁÓÎ¦ ÏÃ¦ÎËÉ ËÒÉÔÉÞÎÏ§ ÔÅÍÐÅÒÁÔÕÒÉ ¦ ÐÏËÁÚÎÉË¦×ÔÕÔ ×ÉËÏÒÉÓÔÁÎÏ × ÐÏ¤ÄÎÁÎÎ¦ Ú ÄÉÆÅÒÅÎÃ¦ÁÌØÎÉÍÉ ÁÐÒÏËÓÉÍÁÎÔÁÍÉÐÒÉ ÅËÓÔÒÁÐÏÌÑÃ¦§ ÎÁÑ×ÎÉÈ ÒÑÄ¦×.òÏÂÏÔÁ ×ÉËÏÎÁÎÁ ÐÒÉ Ð¦ÄÔÒÉÍÃ¦ äÅÒÖÁ×ÎÏÇÏ ÆÏÎÄÕ ÆÕÎÄÁÍÅÎ-ÔÁÌØÎÉÈ ÄÏÓÌ¦ÄÖÅÎØ ÐÏ ÐÒÏÅËÔÕ N 2.4/173.ì¦ÔÅÒÁÔÕÒÁ[1] Bl}ote H.W.J., Compagner A., Croockewit J.H., Fonk Y.T.J.C.,Heringa J.R., Hoogland A., Smit T.S., Van Willigen A.L. MonteCarlo renormalization of the three-dimensional Ising model // Phy-sica. A. { 1989. { 161, N 1. { P. 1-22.[2] Lai Pik-Yin,Mon K.K. Monte Caplo studies of universal critical am-plitudes for the three-dimensional Ising model: Correlation length
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òÉÓ. 2: úÁÌÅÖÎ¦ÓÔØ ÔÅÐÌÏ¤ÍÎÏÓÔ¦ ÓÉÓÔÅÍÉ ×¦Ä � . ëÒÉ×¦ 1, 2, 3 ×¦ÄÐÏ-×¦ÄÁÀÔØ ×ÉÐÁÄËÕ T > Tc, 10, 20, 30 { ×ÉÐÁÄËÕ T < Tc, ÐÒÉÞÏÍÕ 1, 10 {ÍÏÄÅÌ¦ �4, 2, 20 { ÍÏÄÅÌ¦ �6, 3, 30 { ÒÅÚÕÌØÔÁÔÁÍ [31].and renormalized coupling // Phys. Rev. B. { 1989. { 10, N 16. {P. 11120-11122.[3] Schlijper A.G., van Bergen A.R.D., Smit B. Local-states method forthe calculation of free energies in Monte-Carlo simulations of latticemodels // Phys. Rev. A. { 1990. { 41, N 2. { P. 1175-1178.[4] Baillie C.F. A new MCRG calculation of the critical behavior of the3d Ising model // Comput. Phys. Commun. { 1991. { 65, N 1-3. {P. 17-23.[5] Ferrenberg A.M., Landau D.P. Critical behavior of the three-dimen-sional Ising model: A high-resolution Monte Carlo study // Phys.Rev. B. { 1991. { 44, N 10. { P. 5081-5091.[6] Livet F. The cluster updating Monte Carlo algorithm applied to the3d Ising problem // Europhys. Lett. { 1991. { 16, N 2. { P. 139-142.[7] ðÁ×ÌÏ× ó.÷. ïÐÉÓÁÎÉÅ ÆÅÎÏÍÅÎÏÌÏÇÉÞÅÓËÉÈ ÍÏÄÅÌÅÊ ÆÁÚÏ×ÙÈÐÅÒÅÈÏÄÏ× ÍÅÔÏÄÁÍÉ ÔÅÏÒÉÉ ËÁÔÁÓÔÒÏÆ // ÷ÅÓÔ. íçõ. óÅÒ. 3. {1990. { 31, N 1. { ó. 70-76.[8] Kadano� L.P. Scaling and universality in statistical physics // Phys-



31 ðÒÅÐÒÉÎÔica. A. { 1990. { 163, N 1. { P. 1-14.[9] Lee J., Kosterlitz J.M. New numerical method to study phase tran-sitions // Phys. Rev. Lett. { 1990. { 65, N 2. { P. 137-140.[10] Novotny M.A. Transfer matrix studies of d � 3 Ising models // J.Appl. Phys. { 1990. { 67, N 9, Pt 2B. { P. 5448-5450.[11] äÕÂÒÏ×ÓËÉÊ é.í. ïÂ ÉÎÔÅÒÐÒÅÔÁÃÉÉ ÜËÓÐÅÒÉÍÅÎÔÏ× ÐÏ ÏÐÒÅÄÅ-ÌÅÎÉÀ ËÒÉÔÉÞÅÓËÉÈ ÉÎÄÅËÓÏ× ×ÂÌÉÚÉ ÔÏÞËÉ ÆÁÚÏ×ÏÇÏ ÐÅÒÅÈÏÄÁ×ÔÏÒÏÇÏ ÒÏÄÁ // æÉÚ. Ô×ÅÒÄ. ÔÅÌÁ (ìÅÎÉÎÇÒÁÄ). { 1990. { 33, N 12.{ ó. 3629-3631.[12] Lei G. A family of methods for the solution of lattice models // J.Comput. Phys. { 1991. { 92, N 1. { P. 106-141.[13] Mano H., Nakao K. Study of critical phenomena by spin-clusterapproximation series: Ising spin system // J. Phys. Soc. Jap. { 1991.{ 60, N 2. { P. 548-561.[14] Horiguchi T., Nagai O., Miyashita S. Low- and high-temperaturebehaviors of ferromagnetic Ising model of in�nite-spin // J. Phys.Soc. Jap. { 1992. { 61, N 1. { P. 308-321.[15] Thompson C.J. Validity of mean-�eld theories in critical phenomena// Progr. Theor. Phys. { 1992. { 87, N 3. { P. 535-559.[16] Hilfer R. Scaling theory and the classi�cation of phase transitions// Mod. Phys. Lett. B. { 1992. { 6, N 13. { P. 773-784.[17] Cavalotti P.L., Alberti M., Bozzini B., Iudica A., Nobili L., OssiP.M. Statistical thermodynamics of ordering in ferromagnets // J.Magn. and Magn. Matter.. { 1992. { 104-107, N 2. { P. 905-907.[18] Kinosita Y., Kawashima N., Suzuki M. Coherent-anomaly analysisof series expansions and its application to the Ising model // J.Phys. Soc. Jap. { 1992. { 61, N 11. { P. 3887-3901.[19] Yukhnovskii I.R. Phase Transitions of the Second Order. CollectiveVariables Method. { Singapore: World Scienti�c Publ. Co. Pte. Ltd.,1987. { 327 p.[20] ðÉÌÀË ¶.÷., ëÏÚÌÏ×ÓØËÉÊ í.ð. ôÅÒÍÏÄÉÎÁÍ¦ÞÎ¦ ÈÁÒÁËÔÅÒÉÓÔÉ-ËÉ ÔÒÉ×ÉÍ¦ÒÎÏ§ ¦Ú¦ÎÇ¦×ÓØËÏ§ ÓÉÓÔÅÍÉ × ÎÁÂÌÉÖÅÎÎ¦ ÍÏÄÅÌ¦ �6 Ú×ÒÁÈÕ×ÁÎÎÑÍ ËÏÎÆÌÕÅÎÔÎÏ§ ÐÏÐÒÁ×ËÉ. ¶. ÷ÉÓÏËÏÔÅÍÐÅÒÁÔÕÒÎÁÏÂÌÁÓÔØ. { ìØ×¦×, 1997. { 34 Ó. { (ðÒÅÐÒÉÎÔ / îáî õËÒÁ§ÎÉ.¶æëó; ICMP-97-06U).[21] ëÏÚÌÏ×ÓËÉÊ í.ð., éÌØÎÉÃËÉÊ ñ.î., ðÙÌÀË é.÷. ó×ÏÂÏÄÎÁÑÜÎÅÒÇÉÑ É ÄÒÕÇÉÅ ÔÅÒÍÏÄÉÎÁÍÉÞÅÓËÉÅ ÆÕÎËÃÉÉ ÔÒÅÈÍÅÒÎÏÊ ÍÏ-ÄÅÌÉ éÚÉÎÇÁ ÎÉÖÅ ÔÏÞËÉ ÆÁÚÏ×ÏÇÏ ÐÅÒÅÈÏÄÁ. { ëÉÅ×, 1985. { 33c. { (ðÒÅÐÒÉÎÔ / áî õCCP. éôæ; éôæ-85-107P).[22] ëÏÚÌÏ×ÓËÉÊ í.ð., ðÙÌÀË é.÷. óÒÁ×ÎÅÎÉÅ ×ÙÒÁÖÅÎÉÊ ÄÌÑ ÔÅÒ-ÍÏÄÉÎÁÍÉÞÅÓËÉÈ ÆÕÎËÃÉÊ ÍÏÄÅÌÉ éÚÉÎÇÁ ÐÒÉ ÔÅÍÐÅÒÁÔÕÒÁÈ ×Ù-
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