
46 �¥áâ¨ª �®áª®¢áª®£® ã¨¢¥àá¨â¥â . �¥à¨ï 3. �¨§¨ª . �áâà®®¬¨ï. 1998. ü 1��� 551.466 � ���������� ������,����������� ������������� ����������� 5-�� ��������)�. �. �àá¥ì¥¢, �.�. �ã¡ àì, �. �.�¥«ª®¢¨ª®¢(ª ä¥¤à  ä¨§¨ª¨ ¬®àï ¨ ¢®¤ áãè¨)�¢ ¤à â¨ç®-ªã¡¨ç®¥ ¥«¨¥©®¥ ãà ¢¥¨¥ 5-£® ¯®àï¤ª  ¤«ï ¤«¨ëå ¢®« ¢ ®ª¥ ¥ á¢¥¤¥® ª¥«¨¥©®¬ã ãà ¢¥¨î �à�¥¤¨£¥à . �®«ãç¥ë ¨ ¨áá«¥¤®¢ ë à¥è¥¨ï ¢ ¢¨¤¥ ¡à¨§¥àëå æã£®¢¤«¨ëå ¢®«, ¬®¤ã«¨à®¢ ëå ª¨ª ¬¨ ®£¨¡ îé¨å. �®ª § ®, çâ® ¤«¨ë¥ ¢®«ë   ¢®¤¥ª®¥ç®© £«ã¡¨ë ãáâ®©ç¨¢ë.� ¯®á«¥¤¥¥ ¢à¥¬ï ¨â¥á¨¢® ¨§ãç îâáï ¥«¨¥©-ë¥ í¢®«îæ¨®ë¥ ãà ¢¥¨ï 5-£® ¯®àï¤ª , ®¯¨áë¢ î-é¨¥, ¢ ç áâ®áâ¨, ¢®«ë ¢ å®«®¤®© ª¢ §¨¥©âà «ì®©¯« §¬¥ [1], ¢ í«¥ªâà®¬ £¨âëå «¨¨ïå ¯¥à¥¤ ç [2{4],£à ¢¨â æ¨®ë¥ ¢®«ë ¯®¤ «¥¤ïë¬ ¯®ªà®¢®¬ [5, 6],á¥©á¬¨ç¥áª¨¥ ¢®«ë ¢ ¯®à¨áâëå ¨ âà¥é¨®¢ âëå áà¥-¤ å [7], ¤«¨ë¥ £à ¢¨â æ¨®ë¥ ¢®«ë   ¢®¤¥ ¢®¢â®à®¬ ¯à¨¡«¨¦¥¨¨ [8] ¯à¨ à §«®¦¥¨¨ ¯®â¥æ¨ -«  áª®à®áâ¨ ¯® ¯ à ¬¥âà ¬  ¬¯«¨âã¤®© (� = a=H,£¤¥ a |  ¬¯«¨âã¤  ¨ H | £«ã¡¨ ) ¨ ç áâ®â®©(� = �2=H2, £¤¥ � | ¤«¨  ¢®«ë) ¤¨á¯¥àá¨©:�t + �x + �6 �3x + 7�2144�5x + 32���x++5��12 ���3x + 72�x�2x� � 3a28 �2�x = 0: (1)�® á¨å ¯®à ¨§¢¥áâë «¨èì ¤¢  â®çëå à¥è¥¨ï ãà ¢-¥¨© 5-£® ¯®àï¤ª , á®®â¢¥âáâ¢ãîé¨¥ ¯¥à¨®¤¨ç¥áª¨¬áâ æ¨® àë¬ ¢®« ¬ ¨ ã¥¤¨¥®© ¢®«¥ ä¨ªá¨à®-¢ ®©  ¬¯«¨âã¤ë [9, 10]. � à ¡®â å [11{14] ãà ¢¥¨ï5-£® ¯®àï¤ª  ¨áá«¥¤®¢ «¨áì ç¨á«¥® ¨   «¨â¨ç¥áª¨, ¢ç áâ®áâ¨, ã¤ «®áì  ©â¨ ¥ª®â®àë¥  ¢â®¬®¤¥«ìë¥ à¥-è¥¨ï. �  áâ®ïé¥© áâ âì¥ ¬ë ¯®ª ¦¥¬,çâ® ãà ¢¥¨¥5-£® ¯®àï¤ª  (1) ¬®¦® á¢¥áâ¨ ª ªã¡¨ç®-¥«¨¥©®¬ããà ¢¥¨î �à�¥¤¨£¥à ,  ©¤¥¬ ¥£® ¢®«®¢ë¥ à¥è¥¨ï¨ ¨áá«¥¤ã¥¬ ¨å á¢®©áâ¢ .�¢¥¤¥¬ § ¬¥ã x! x� t ¨ ¯¥à¥¯¨è¥¬ (1) ¢ ¢¨¤¥bL+ 32��(@x�) + 5��12 �(@3x�)++3524��(@x�)(@2x�)� 3�28 �2(@x�) = 0: (2)�¤¥áì bL = L(@t; @x) | «¨¥©ë© ¤¨ää¥à¥æ¨ «ìë©®¯¥à â®à, @t ¨ @x | á®ªà é¥ ï § ¯¨áì ç áâëå¯à®¨§¢®¤ëå. �á«¨ ®¡®§ ç¨âì @x = p ¨ @t = q, â®L(p; q) = p+ �6 q3 + 7�2144 q5: (3)�ã¤¥¬ ¨áª âì à¥è¥¨¥ (2) ¢ ¢¨¤¥  á¨¬¯â®â¨ç¥áª®£®àï¤ , á®¤¥à¦ é¥£® ¬ «ë© ¯ à ¬¥âà �:� = '0 + �'1 + �2'2 + : : : (4)

�¤¥áì '0; '1; : : : | ¯à¨¡«¨¦¥¨ï á®®â¢¥âáâ¢ãîé¥£® ¯®-àï¤ª , § ¢¨áïé¨¥ ®â ¬¥¤«¥ëå ¨ ¡ëáâàëå ¯¥à¥¬¥ëåx ¨ t: x! x0; X1; X2; : : : ; XN = �nx;t! t0; T1; T2; : : : ; TN = �nt: (5)�à¨ ¯¥à¥å®¤¥ ª ¬ áèâ ¡ë¬ à §«®¦¥¨ï¬ ¯¥à¥¬¥ëå(5) á®®â¢¥âáâ¢ãîé¨¥ ¤¨ää¥à¥æ¨ «ìë¥ ®¯¥à â®àë ¨§-¬¥ïîâáï:@x ! @x0 +X�k@Xk ; @t ! @t0 +X�k@Tk : (6)�®¤áâ ¢«ïï (4){(6) ¢ (2) ¨ à áá¬ âà¨¢ ï ç«¥ë á®-®â¢¥âáâ¢ãîé¨å ¯®àï¤ª®¢ ¬ «®áâ¨, ¯®«ãç¨¬ ãà ¢¥¨ï¤«ï '0; '1; : : : : L0'0 = 0; (7)L0'1 + L1'0 + 32'0@x0'0++5�12 �'0@3x0'0 + 72(@x0'0)(@2x0'0)� = 0; (8)L0'2 + L1'1 + L2'0 + 32 �@x0('0'1) + @X1 �'202 ��++5�12 �'1@3x0'0 + 3'0@2x0@X1'0 + '0@3x0'1�++35�24 �[(@X1'0) + (@x0'1)] �@2x0'0�++(2@x0@X1'0 + @2x0'1)(@x0'0)� 38'20@x0'0� = 0;(9)£¤¥ L0 = L(@t0 ; @x0);L1 = L0p@T1 + L0q@X1 ;L2 = L0p@T2 + L0q@X2 + L0pp@2T1=2++L0pq@T1@X1 + L0qq@2X1=2| á®®â¢¥âáâ¢ãîé¨¥ ç«¥ë â¥©«®à®¢áª¨å à §«®¦¥¨©®¯¥à â®à  ¢ �-®ªà¥áâ®áâ¨ â®çª¨ (@t0 ; @x0),L0pnqm � @n+m@pn@qmL(p; q)����p=@t0 ; q=@x0 :�ã¤¥¬ ¨áª âì à¥è¥¨¥ ã«¥¢®£® ¯à¨¡«¨¦¥¨ï '0¢¨¤¥ £ à¬®¨ç¥áª®© ¢®«ë á ¬¥¤«¥® ¬¥ïîé¥©áï�) � ¡®â  ¤®«®¦¥    �á¥à®áá¨©áª®¬ á¥¬¨ à¥ ú�®«®¢ë¥ ï¢«¥¨ï ¢ ¥®¤®à®¤ëå áà¥¤ åû (�à á®¢¨¤®¢®, 1996).



�¥áâ¨ª �®áª®¢áª®£® ã¨¢¥àá¨â¥â . �¥à¨ï 3. �¨§¨ª . �áâà®®¬¨ï. 1998. ü 1 47 ¬¯«¨âã¤®©:'0 = A(X1; : : : ; T1; : : :) exp(i�) + ª. á.;� = kx� !t + �: (10)�®¤áâ ¢«ïï (10) ¢ (7), ¯®«ãç¨¬ ¤¨á¯¥àá¨®®¥ á®®â®-è¥¨¥ L(�i!; ik) = 0$ ! = !(k): (11)�®¤áâ ®¢ª  ¦¥ (10){(11) ¢ (8) ¯à¨¢®¤¨â ª ãà ¢¥¨î¤«ï äãªæ¨¨ '1:L0'1 + (@T1 + cg@X1 )A exp(i�) + 32 ikA2 exp(2i�)++4524(ik)3�A3 exp(2i�) + ª. á. = 0; (12)£¤¥ cg = d!=dk = cg(k) | £àã¯¯®¢ ï áª®à®áâì. �â®¡ë¨§¡¥¦ âì á¥ªã«ïà® à áâãé¨å ç«¥®¢ ¢ '1, ¥®¡å®¤¨¬®¯®âà¥¡®¢ âì, çâ®¡ë(@T1 + cg@X1)A = 0:�âáî¤  á«¥¤ã¥â, çâ® ¢®§¬ãé¥¨¥ ãà®¢ï ¯®¢¥àå®áâ¨¢®¤ë ¢ ¯¥à¢®¬ ¯®àï¤ª¥ ¬ «®áâ¨ à á¯à®áâà ï¥âáï á£àã¯¯®¢®© áª®à®áâìîA = A(�1; X2; : : : ; T2; : : :); �1 = X1 � cgT1: (13)�¡é¥¥ à¥è¥¨¥ ãà ¢¥¨ï (12) ¬®¦® ¯à¥¤áâ ¢¨âì ¢¢¨¤¥'1 = A10 +A11 exp(i�) + A12 exp(2i�) + ª. á. (14)�«ï A12 ¢ á«ãç ¥ ®âáãâáâ¢¨ï à¥§® á    ¢â®à®© £ à¬®-¨ª¥, â. ¥. ¯à¨ L(�2i!; 2ik) 6= 0, ¨§ (12) ¨ (14) ¯®«ãç ¥¬¢ëà ¦¥¨¥A12 = � � (3=2)ik + (45=24)�(ik)3L(�2i!; 2ik) �A2 � f(k)A2: (15)� «¥¥ ¡¥§ ¯®â¥à¨ ®¡é®áâ¨ ¬®¦® ¯®«®¦¨âì A11 = 0,  ¢¥«¨ç¨ã A10 ®¯à¥¤¥«¨âì ¨§ ãà ¢¥¨ï (9) ¢ á«¥¤ãîé¥¬¯®àï¤ª¥ ¬ «®áâ¨. �® â¥¬ ¦¥ á ¬ë¬ ®¯¥à æ¨®ë¬á®®¡à ¦¥¨ï¬ (14) ¨é¥¬ à¥è¥¨¥ ¤«ï '2 ¢ ¢¨¤¥'2 = A22 exp(2i�) + A23 exp(3i�) + ª. á. (16)�®¤áâ ®¢ª  (10), (14), (15) ¢ (9) á âà¥¡®¢ ¨¥¬ ®âáãâ-áâ¢¨ï á¥ªã«ïà® à áâãé¨å ç«¥®¢ ¢ë§ë¢ ¥â ¥®¡å®¤¨-¬®áâì ¯à¨à ¢ïâì ª ã«î ¢á¥ ç«¥ë, ¯à®¯®àæ¨® «ìë¥exp(i�) ¨ 1. �â® ¯à¨¢®¤¨â ª á«¥¤ãîé¨¬ ãà ¢¥¨ï¬:L2A + �32(ik) + 5�12 (ik)3�AA10++ �f(k)32(ik) � 38(ik)�A2A� = 0; (17)�cg@�1A10 + �32 + 54(ik)2 � 3524(ik)3�� @�1A2 = 0: (18)�â¥£à¨àãï (18), ¯®«ãç ¥¬ ¢ëà ¦¥¨¥ ¤«ï A10:A10 = 1cg �32 + 524�k2�A2 +B(� ): (19)

� ª®¥æ, ¯®¤áâ ¢«ïï (19) ¢ (17), ¯®«ãç ¥¬ ªã¡¨ç-®-¥«¨¥©®¥ ãà ¢¥¨¥ �à�¥¤¨£¥à :i@A@� � @2A@�2 + [�1(� ) + �(k)A2]A = 0: (20)�¤¥áì �(k) = 9k4� �1 + 4772�+ O(�2)� > 0;� = �1��cg2 ��1=2 ; � = 1a �T2 � aX2cg � ; � = �k2;  �1(� ) ¨ a = const ®¯à¥¤¥«ïîâáï ¨§ ª®ªà¥âëå  ç «ì-ëå ¨ £à ¨çëå ãá«®¢¨©.�®«®¦¨¬ ¤«ï ®¯à¥¤¥«¥®áâ¨ �1(� )=const, Im�1 = 0.�®£¤ , ¯®¤áâ ¢«ïï ¢ëà ¦¥¨¥A = v(r) exp[i(p� + q�)] (21)¢ ãà ¢¥¨¥ (20), ¬®¦® ¯®«ãç¨âì á«¥¤ãîé¥¥ ãà ¢¥-¨¥:�drrv + (q2 � p+ �1)v � i(c + 2q)drv + �v3 = 0: (22)�¤¥áì v(r) | ¤¥©áâ¢¨â¥«ì ï äãªæ¨ï ¯¥à¥¬¥®©r = ��c� ,   c, p ¨ q | ¯®áâ®ïë¥ ¢¥«¨ç¨ë. �®áª®«ìªãv | ¤¥©áâ¢¨â¥«ì ï äãªæ¨ï, ¨¬¥¥â ¬¥áâ® à ¢¥áâ¢®c + 2q = 0. �â¥£à¨àãï (22),  å®¤¨¬drrv = E � V (v); (23)£¤¥ V (v) = bv2�(�v4=2) ¨ b = p�q2��1. � ª ª ª �(k) > 0,¯®â¥æ¨ « V (v) ¨¬¥¥â ï¬ã ¨, á«¥¤®¢ â¥«ì®, (23) ¨¬¥¥âä¨¨â®¥ à¥è¥¨¥, ¥á«¨ â®«ìª® b > 0. �â® à¥è¥¨¥¬®¦® ¢ëà §¨âì ç¥à¥§ í««¨¯â¨ç¥áªãî äãªæ¨î �ª®¡¨sn(n=m). �¢®¤ï ¡®«¥¥ ã¤®¡ë¥ ®¡®§ ç¥¨ï, ¬®¦®§ ¯¨á âì ®ª®ç â¥«ìë© à¥§ã«ìâ â:A = A0 sn ��A0m �� � �2m�1=2 (r � r0)��� exp �i�pr � c�2 �� = R exp(i�): (24)�¤¥áì A0, m, c, r0 | ¯à®¬¥¦ãâ®çë¥ ¤¥©áâ¢¨â¥«ìë¥¯ à ¬¥âàë p̈ = �2A20 "1 +� 1m�2# + c24 + �1:�«£¥¡à ¨ç¥áª®¥ ¢ëà ¦¥¨¥ (24) ®¯¨áë¢ ¥â ¡à¨§¥à-ë© æã£ ¢®«. � á®áâ®¨â ¨§ ¢®« á  ¬¯«¨âã¤®© R¯¥à¢®© £ à¬®¨ª¨, ¬®¤ã«¨à®¢ ®© í««¨¯â¨ç¥áª¨¬ á¨-ãá®¬ ¯®àï¤ª  m, ª®â®àë© ®¯à¥¤¥«ï¥âáï  ç «ìë¬¨ãá«®¢¨ï¬¨. �¬¯«¨âã¤  R ®£¨¡ îé¥© ¯¥à¨®¤¨ç¥áª¨ ®á-æ¨««¨àã¥â ®â®á¨â¥«ì® ¯¥à¥¬¥®©� = �q�c1g(k)=2(x� cgt)� �2c � t� (a=cg)xa � ;



48 �¥áâ¨ª �®áª®¢áª®£® ã¨¢¥àá¨â¥â . �¥à¨ï 3. �¨§¨ª . �áâà®®¬¨ï. 1998. ü 1ª®â®à ï ¢ ¯¥à¢®¬ ¯®àï¤ª¥ á¢ï§   á á¨áâ¥¬®© ¢®«, à á-¯à®áâà ïîé¨åáï á £àã¯¯®¢®© áª®à®áâìî cg(k), ¨ ¨¬¥¥â¢ íâ®© á¨áâ¥¬¥ ¯à®áâà áâ¢¥ë© ¯¥à¨®¤ ®áæ¨««ïæ¨©� = 4K(m) ��c0g(k)2 �1=2,�A0�� �2m�1=2� ; (25)£¤¥ K(m) | ¯®«ë© í««¨¯â¨ç¥áª¨© ¨â¥£à « ¯¥à¢®£®à®¤ .�®£¤  m ! 0,  ¬¯«¨âã¤  ¡à¨§¥à®£® æã£  ¬®¤ã«¨-àã¥âáï £ à¬®¨ç¥áª®© ¢®«®©limm!0R! A0 sin �2�� (x� cgt) + O(�2)�+ O(m2): (26)�à¨ ®¯à¥¤¥«¥®¬ ¢ë¡®à¥ m = m(�; �; k) íâ®â ¯¥à¨®¤¬®¦¥â ¡ëâì ª®¥çë¬, â. ¥. ¨¬¥âì ¬ áèâ ¡ë ¯®àï¤ª  1¢¬¥áâ® O(1=�). �®£¤  m ! 1,  ¬¯«¨âã¤  ¡à¨§¥à®£®æã£  ¬®¤ã«¨àã¥âáï ¢®«®© ¯¥à¥ª«îç¥¨ï ¨«¨ ª¨ª®¬ á¡¥áª®¥ç® ¡®«ìè¨¬ ¯¥à¨®¤®¬:limm!1R! A0 th(A0 � �(k)�c0g(k)�1=2�(x� cgt) +O(�2)) :(27)�à®¨§¢®¤ ï ®â ª¨ª  (27) ¯à¥¤áâ ¢«ï¥â á®¡®© á®«¨-â®. � ®¡é¥¬ á«ãç ¥ ä®à¬  ¡à¨§¥à®£® æã£  ¤«¨ëå¢®«   ¢®¤¥ ª®¥ç®© £«ã¡¨ë § ¢¨á¨â ®â ¤«¨ë¢®«ë � (25) ¨  ¬¯«¨âã¤ë A0. �â  ä®à¬  ï¢«ï¥âáï¯¥à¥å®¤®© ®â £ à¬®¨ª¨ (26) ª ¢®«¥ ¯¥à¥ª«îç¥¨ï¨«¨ ª¨ªã (27).�ãé¥áâ¢¥®, çâ®  àï¤ã á à¥è¥¨ï¬¨ â¨¯  ¡à¨-§¥à®¢ (21), (24) ãà ¢¥¨¥ (20) ¤®¯ãáª ¥â ¨ ®¡ëçë¥¢®«®¢ë¥ à¥è¥¨ï â¨¯ A = A0 exp(i'0); '0 = k� � !t; (28)ª®â®àë¥ ®ª §ë¢ îâáï ãáâ®©ç¨¢ë¬¨ ¯® ®â®è¥¨î ª¢®§¬ãé¥¨ï¬  ¬¯«¨âã¤ ¨ ä §. �àã£¨¬¨ á«®¢ ¬¨, ¬®¤ã-«ïæ¨® ï ¥ãáâ®©ç¨¢®áâì, â¨¯¨ç ï ¤«ï £à ¢¨â æ¨®-ëå ¢®«   £«ã¡®ª®© ¢®¤¥ (¥ãáâ®©ç¨¢®áâì â¨¯  � å -à®¢ {�¥¦ ¬¨ {�¥©à  [15]), ¢  è¥¬ á«ãç ¥ ¤«¨ëå¢®«   ¢®¤¥ ª®¥ç®© £«ã¡¨ë ¥ áãé¥áâ¢ã¥â. �®ª § -â¥«ìáâ¢® íâ®£® ¥âà¨¢¨ «ì®£® ãâ¢¥à¦¤¥¨ï, ä ªâ¨ç¥á-ª¨ ãáâ  ¢«¨¢ îé¥£® ãáâ®©ç¨¢®áâì ¤«¨ëå ¢®«  ¢®¤¥ ¢® ¢â®à®¬ ¯à¨¡«¨¦¥¨¨, ¯à®¢¥¤¥¬, à áá¬ âà¨¢ ï¬ «ë¥ ¤®¡ ¢ª¨ ª à¥è¥¨î (28):A = A0 + �; ' = '0 + '1: (29)�®¤áâ ¢«ïï (29) ¢ (20) ¨ ã¤¥à¦¨¢ ï â®«ìª® «¨¥©ë¥ç«¥ë ¯® � ¨ '1, ¯®«ãç¨¬ á«¥¤ãîéãî á¨áâ¥¬ã ãà ¢¥-¨© ®â®á¨â¥«ì® ¢®§¬ãé¥¨©:� @@� � 2k @@��� �A0 @2'1@�2 = 0;�! � @2@�2 + k2 + �1 + 3�A20�� +A0�2k @@� � @@��'1=0:(30)

� §ëáª¨¢ ï à¥è¥¨¥ (30) ¢ ¢¨¤¥ ¢®« �; '1 � exp[i({���
� )], ¯®«ãç¨¬ ¤¨á¯¥àá¨®®¥ á®®â®è¥¨¥
 = 2{k �q{2 + 2�A20; (31)¨§ ª®â®à®£® á«¥¤ã¥â ¢¢¨¤ã ¯®«®¦¨â¥«ì®áâ¨ � ¨ ¢¥-é¥áâ¢¥®áâì 
, çâ® ¨ âà¥¡®¢ «®áì ¤®ª § âì. �®à¬ã-«  (31) ®¯¨áë¢ ¥â ¡®£®«î¡®¢áª¨© á¯¥ªâà ¢®§¡ã¦¤¥¨©¢ ¤¢¨¦ãé¥©áï á® áª®à®áâìî !=k áà¥¤¥, ® ¬ë ¥ ¡ã-¤¥¬ à áá¬ âà¨¢ âì §¤¥áì á®®â¢¥âáâ¢ãîéãî ä¨§¨ç¥áªãî  «®£¨î.�®«ãç¥ë¥ à¥§ã«ìâ âë ¨¬¥îâ ¢ ¦®¥ § ç¥¨¥ ¤«ïâ¥®à¨¨ ¤«¨ëå ¢®«   ¢®¤¥, ¯®áª®«ìªã ãáâ  ¢«¨-¢ îâ á¢®©áâ¢  íâ¨å ¢®« ¢® ¢â®à®¬ ¯à¨¡«¨¦¥¨¨.�ë ¯®ª § «¨, çâ® íâ¨ ¢®«ë ï¢«ïîâáï ãáâ®©ç¨¢ë¬¨ ¨¨å ¬®¦® ¨§ãç âì á ¯®¬®éìî ¥«¨¥©®£® ãà ¢¥¨ï�à�¥¤¨£¥à . � ©¤¥ë¥  ¬¨ ¡à¨§¥àë¥ à¥è¥¨ï ®¡ê-ïáïîâ,  ¯à¨¬¥à, ®á®¡¥®áâ¨ à á¯à®áâà ¥¨ï æã -¬¨ ¢ ®ª¥ ¥ ¢ ¢¨¤¥ æã£®¢ ¢®« á ¨§¬¥ïîé¥©áï ¢®¢à¥¬¥¨ ®£¨¡ îé¥©. �§-§  íâ®£®, ¢ ç áâ®áâ¨, ¢®«ëæã ¬¨ ¬®£ãâ ¯®¤å®¤¨âì ª ¡¥à¥£ã ¨ á ®âà¨æ â¥«ì®©,¨ á ¯®«®¦¨â¥«ì®© ä §®© ª®«¥¡ ¨© ãà®¢ï. � ¨¬¥î-é¨åáï ª â «®£ å æã ¬¨ ¬®¦®  ©â¨ ¬®£® ¯à¨¬¥à®¢¯®¤®¡ëå § ¯¨á¥© ª®«¥¡ ¨© ãà®¢ï ®ª¥  .�¨â¥à âãà 1. �¥à¥§¨ �.�.�®¤¥«¨à®¢ ¨¥ ¥«¨¥©ëå ¢®«®¢ëå ¯à®-æ¥áá®¢. �®¢®á¨¡¨àáª, 1982.2. �áâà®¢áª¨© �.�. // �¥«¨¥©ë¥ ¢®«ë. �¨ ¬¨ª  ¨ í¢®-«îæ¨ï. �., 1989. �. 29.3. �®«ïª �.�., �®àèª®¢ �.�. // �à. ����. 1984. 154. �. 78.4. Nagashima H. // J. Phys. Soc. Japan. 1979. 47, No. 4. P. 1387.5. � àç¥ª® �.�. // �à¨ª«. ¬ â¥¬. ¨ ¬¥å. 1988. 52, ü 2.�. 230.6. �«ì¨ç¥¢ �.�., � àç¥ª® �.�. // �§¢. �� ����. �¥å ¨ª ¦¨¤ª®áâ¨ ¨ £ § . 1989. ü1. �. 88.7. �¨ª®« ¥¢áª¨© �.�. // � ¬ ¦¥. 1992. ü5. �. 110.8. �àá¥ì¥¢ �.�. // �®ª« ¤ë �ª ¤¥¬¨¨ � ãª. 1994. 234, ü 5.�. 635.9. Kano K., Nakayama T. // J. Phys. Soc. Japan. 1981. 50, No. 2.P. 361.10. Yamamoto Y., Takazawa E.I. // Ibid. 1981. 50, No. 11. �. 4104.11. Kawahara T. // Ibid. 1972. 33, No. 1. P. 260.12. �«ì¨ç¥¢ �.�. // �§¢. �� ����. �¥å ¨ª  ¦¨¤ª®áâ¨ ¨£ § . 1990. ü2. �. 99.13. �«ì¨ç¥¢ �.�. // � â¥¬ â¨ç¥áª¨¥ § ¬¥âª¨. 1992. 52, ü 1.�. 42.14. Arrseniev S.A., Gubarr A.Y. // Ocean Modelling. 1995. No. 106.�. 1.15. �í �., �í©ª �. �¥«¨¥© ï ¤¨ ¬¨ª  £à ¢¨â æ¨®ëå¢®«   £«ã¡®ª®© ¢®¤¥. �., 1987.�®áâã¯¨«  ¢ p¥¤ ªæ¨î02.12.96


