
�¥áâ¨ª �®áª®¢áª®£® ã¨¢¥àá¨â¥â . �¥à¨ï 3. �¨§¨ª . �áâà®®¬¨ï. 2005. ò3 27��� 519.246; 524 ���������������� ����������������������������� ������� ��� ������ �� ������������.�. �ãá¥¢(����)E-mail: avg@sai.msu.ru� ¡®â  ¯®á¢ïé¥  ®æ¥ª¥ ¯®à®£®¢®© çã¢áâ¢¨â¥«ì®áâ¨ ª®¬¡¨¨à®¢ ®© ®¯â®- ªãáâ¨ç¥áª®©£à ¢¨â æ¨®®©  â¥ë ¢ à¥¦¨¬¥ ¬¨¨¬ «ì®£® â¥¯«®¢®£® èã¬  (ç áâ®â  £à ¢¨â æ¨®®£®¨¬¯ã«ìá  á®¢¯ ¤ ¥â á à¥§® á®© ç áâ®â®© ç¥â®© ¬®¤ë ¬¥å ¨ç¥áª®© á¨áâ¥¬ë). �®«ãç¥ ã¨¢¥àá «ì ï ä®à¬ã«  ¤«ï à áç¥â  á¯¥ªâà «ì®© ¯«®â®áâ¨ â¥¯«®¢ëå èã¬®¢ à¥§® áëå£à ¢¨â æ¨®ëå  â¥ ¯à¨ ¯à®¨§¢®«ì®¬ ¬¥å ¨§¬¥ ¢ãâà¥¥£® á®¯à®â¨¢«¥¨ï.1. �  áâ®ïé¥¥ ¢à¥¬ï ¢ �áâà®®¬¨ç¥áª®¬ ¨áâ¨-âãâ¥ ¨¬. �. �. �â¥à¡¥à£  (����, ���) ¯à®¢®¤ïâ-áï à ¡®âë ¯® á®§¤ ¨î ®¯â®- ªãáâ¨ç¥áª®© £à ¢¨â -æ¨®®©  â¥ë <�����> [1]. �®¤®¡ ï á¨áâ¥¬ ®â®á¨âáï ª ª« ááã ª®¬¡¨¨à®¢ ëå £à ¢¨â æ¨®-ëå  â¥ (���) [2{4]. ��� ¯à¥¤áâ ¢«ï¥â á®¡®©¬¥å ¨ç¥áª¨© à¥§® â®à ¤«¨®© L � 1 ¬, ¨¬¥îé¨©®á¥¢ãî ¯®«®áâì (á¬. à¨áã®ª). �  â®àæ å à¥§® â®à ¦¥áâª® § ªà¥¯«¥ë §¥àª «  m1 ¨ m2 , ®¡à §ãîé¨¥¨â¥àä¥à®¬¥âà � ¡à¨-�¥à®. � à ªâ¥à ï ®á®¡¥-®áâì ��� ¯® ®â®è¥¨î ª âà ¤¨æ¨®ë¬ à¥§® á-ë¬ £à ¢¨â æ¨®ë¬  â¥ ¬ [2] á®áâ®¨â ¢ â®¬,çâ® á« ¡ ï £à ¢¨â æ¨® ï ¢®«  ¢§ ¨¬®¤¥©áâ¢ã¥â¥ â®«ìª® á ¬¥å ¨ç¥áª®© á¨áâ¥¬®©, ® ¨ á í«¥ªâà®-¬ £¨âë¬ ¯®«¥¬ ¢ ¯®«®áâ¨ à¥§® â®à .
���������	�ª¢¨¢ «¥â ï áå¥¬  ª®¬¡¨¨à®¢ ®© ®¯â®- ªãáâ¨ç¥áª®©£à ¢¨â æ¨®®©  â¥ë�ãáâìh(t) = h0 cos!st; 06 t6 �̂ � !�1s ;| ¢ à¨ æ¨¨ ¬¥âà¨ª¨ á¢®¡®¤®£® ¯à®áâà áâ¢  ¢ ¯®-«¥ á« ¡®© £à ¢¨â æ¨®®© ¢®«ë, !m | à¥§® á-ë¥ ç áâ®âë ®â¤¥«ìëå ¬®¤ ¬¥å ¨ç¥áª®© á¨áâ¥¬ë,m = 1; 2; : : : �®£¤  ¢ áâ ¤ àâ®¬ à¥¦¨¬¥ [2, 3] ¯à¨!s = !1 ��� ¬®¦® à áá¬ âà¨¢ âì ª ª ¥®å« ¦¤ -¥¬ãî à¥§® áãî £à ¢¨â æ¨®ãî  â¥ã á ¬ -«®èã¬ïé¥© ®¯â¨ç¥áª®© á¨áâ¥¬®© à¥£¨áâà æ¨¨. �®-â¥æ¨ «ì ï çã¢áâ¢¨â¥«ì®áâì ��� ¢ íâ®¬ à¥¦¨¬¥®¯à¥¤¥«ï¥âáï ¢ëà ¦¥¨¥¬[h0]min = �2Ls {TM!31Q1�̂ ; (1)

£¤¥ [h0]min | ¯®à®£®¢ ï  ¬¯«¨âã¤ , M | ¬ áá à¥§® â®à , { | ¯®áâ®ï ï �®«ìæ¬  , T | â¥¬-¯¥à âãà  â¥à¬®áâ â , Q1 | ¤®¡à®â®áâì ®á®¢®©¬®¤ë.� ¢¨á¨¬®áâì ¯®à®£®¢®©  ¬¯«¨âã¤ë ®â à¥§® á-®© ç áâ®âë ®á®¢®© ¬®¤ë !1 à¥§® â®à  ¯®§¢®«ï¥âà ááç¨â âì ¯®â¥æ¨ «ìãî çã¢áâ¢¨â¥«ì®áâì ���¯à¨ ®¡ àã¦¥¨¨ <¢ëá®ª®ç áâ®âëå> £à ¢¨â æ¨®-ëå ¨¬¯ã«ìá®¢, ¤«ï ª®â®àëå !s = !m; m = 2; 3; : : :� ¨¡®«¥¥ ¯®«® ®â«¨ç¨¥ ¤¨ ¬¨ç¥áª¨å å à ªâ¥à¨á-â¨ª ��� (¯® ®â®è¥¨î ª à¥§® áë¬ £à ¢¨â -æ¨®ë¬  â¥ ¬) ¯à¨ ®¡ àã¦¥¨¨ ¢ëá®ª®ç á-â®âëå £à ¢¨â æ¨®ëå ¨¬¯ã«ìá®¢ ¯à®ï¢«ï¥âáï ¯à¨à ¡®â¥   ç¥âëå ¬®¤ å: m = 2i , i = 1; 2; : : : �¥©-áâ¢¨â¥«ì®, ¢ ¤«¨®¢®«®¢®¬ ¯à¨¡«¨¦¥¨¨  ªãá-â¨ç¥áª¨© £à ¢¨â æ¨®ë©   íâ¨å ç áâ®â å ®âáãâ-áâ¢ã¥â [2{4], ¨ ¨ä®à¬ æ¨ï ® ¯®«¥§®¬ á¨£ «¥á®¤¥à¦¨âáï â®«ìª® ¢ ®¯â¨ç¥áª®¬ ®âª«¨ª¥. �â® ¯®§-¢®«ï¥â à áá¬ âà¨¢ âì ��� ¯à¨ à ¡®â¥   ç¥âëå¬®¤ å ª ª « §¥à®-¨â¥àä¥à®¬¥âà¨ç¥áªãî £à ¢¨â -æ¨®ãî  â¥ã á ª®à®âª®© ¡ §®© L . �«¨ï¨¥¬¥å ¨ç¥áª®© á¨áâ¥¬ë ¯à¨ à ¡®â¥   ç¥âëå ¬®-¤ å <¯à®ï¢«ï¥âáï> ¢  «¨ç¨¨  ¤¤¨â¨¢ëå â¥¯«®¢ëåèã¬®¢. �¯¥ªâà «ì ï ¯«®â®áâì â¥¯«®¢ëå èã¬®¢®¯à¥¤¥«ï¥âáï <â®ª®© áâàãªâãà®©> ¢ãâà¥¥£® á®-¯à®â¨¢«¥¨ï à¥§® â®à  ¢ ª¨«®£¥àæ®¢®¬ ¤¨ ¯ §®¥ç áâ®â.� áç¥âã ¯®à®£®¢®© çã¢áâ¢¨â¥«ì®áâ¨ ��� ¯à¨à ¡®â¥   ç¥âëå ¬®¤ å ¨ ¯®á¢ïé¥  ¯à¥¤« £ ¥¬ ïáâ âìï. �ëç¨á«¥¨¥ á¯¥ªâà «ì®© ¯«®â®áâ¨ â¥¯«®-¢ëå èã¬®¢ à¥§® â®à  ®á®¢ë¢ ¥âáï   ¯à¨¬¥¥¨¨ä«ãªâã æ¨®®-¤¨áá¨¯ â¨¢®© â¥®à¥¬ë (���) ¤«ï¥¯à¥àë¢ëå (à á¯à¥¤¥«¥ëå) á¨áâ¥¬ [5]. � ª®©¯®¤å®¤ ¯®§¢®«¨« ¨§¡¥¦ âì ¢¢¥¤¥¨ï íª¢¨¢ «¥âëå¤«¨ë ¨ ¬ ááë ���, ª®â®àë¥ ¨á¯®«ì§ãîâáï ¯à¨  «¨§¥ à¥§® áëå £à ¢¨â æ¨®ëå  â¥ ¢ ª« á-á¥ «¨¥©ëå á¨áâ¥¬ á á®áà¥¤®â®ç¥ë¬¨ ¯ à ¬¥â-à ¬¨ [2]. �à®¬¥ â®£®, ¯à¨¬¥¥¨¥ ��� ¤ ¥â ¢®§-¬®¦®áâì ¯®áâà®¨âì â¥®à¨î â¥¯«®¢ëå èã¬®¢ ���¥ â®«ìª® ¯à¨ ã¯àã£®¬, ® ¨ ¯à¨ å à ªâ¥à®¬ ¤«ïâ¢¥à¤ëå â¥« ¥ã¯àã£®¬ ¢ãâà¥¥¬ á®¯à®â¨¢«¥¨¨.14 ���, ä¨§¨ª ,  áâà®®¬¨ï, ò3



28 �¥áâ¨ª �®áª®¢áª®£® ã¨¢¥àá¨â¥â . �¥à¨ï 3. �¨§¨ª . �áâà®®¬¨ï. 2005. ò32. �ëå®¤®© á¨£ « w(t) ª®¬¡¨¨à®¢ ®© £à -¢¨â æ¨®®©  â¥ë ®¯à¥¤¥«ï¥âáï ¢ëà ¦¥¨¥¬v(t) = �s(t) + n(t); w(t) = v(t) + �(t); (2)£¤¥ � = (0; 1) | ¯ à ¬¥âà ®¡ àã¦¥¨ï; s(t) == [ga(t) + go(t)]� h(t) | ¯®«¥§ë© £à ¢¨â æ¨®ë©á¨£ «, ga(t) ¨ go(t) | ¨¬¯ã«ìáë¥ å à ªâ¥à¨áâ¨ª¨ ªãáâ¨ç¥áª®£® ¨ ®¯â¨ç¥áª®£® ª  «®¢ [2, 3], n(t) |â¥¯«®¢ë¥ èã¬ë ¢  ªãáâ¨ç¥áª®¬ ®âª«¨ª¥ ��a(t) ,�(t) |  ¤¤¨â¨¢ë© ¡¥«ë© £ ãáá®¢ èã¬ á äãªæ¨¥©ª®àà¥«ïæ¨B̈�(�) = h�(t)�(t+ �)i=N��(�); (3)N� = (~!e)=(4W0) , !e ¨ W0 | ç áâ®â  ¨ ¬®é®áâì ª çª¨.�ãáâì �0 = (L=c) | å à ªâ¥àë© ¢à¥¬¥®© ¯ à -¬¥âà. �®£¤  ¢ ¨§ª®ç áâ®â®© ®¡« áâ¨ (v | áª®à®áâì§¢ãª ) ! � !m = �mvL ; sinc�!mLc �� 1; ªãáâ¨ç¥áª¨© ®âª«¨ª ��a(t) ®¯à¥¤¥«ï¥âáï ä®à¬ã-«®© [2, 3]��a(t)� 2!ec [y(L; t� �0)� y(0; t� �0)] ; (4)£¤¥ y(x; t) | ¯à®¤®«ìë¥ ª®«¥¡ ¨ï à¥§® â®à .�§ (2), (3) ¨ (4)  å®¤¨¬ ®â®è¥¨¥ á¨£ «{èã¬ q¯à¨ ®¯â¨¬ «ì®© ®¡à ¡®âª¥ ¨ä®à¬ æ¨¨   ¢ëå®¤¥ä®â®¯à¨¥¬¨ª :q = "(h0�̂)2 14��� 1Z�1 j~g1(!m +!) + ~g2(!m + !)j2 sinc2 (!�̂=4) d!N(!m +!) +N� #1=2;£¤¥ ~g1(!) $ g1(t) ¨ ~g2(!) $ g2(t) | ¯¥à¥¤ â®ç-ë¥ äãªæ¨¨  ªãáâ¨ç¥áª®£® ¨ ®¯â¨ç¥áª®£® ª  «®¢,N(!) | á¯¥ªâà «ì ï ¯«®â®áâì á«ãç ©®£® £ ãáá®-¢  ¯à®æ¥áá  n(t) .�à¨ à ¡®â¥ ���   ç¥âëå ¬®¤ å (m = 2; 4; : : : )[2{4] ~g1(!m +!)� 0 , j~g2(!m +!)j � (L!e=c) . �®£¤ q �vuuut�h0�̂Lc �2 14� 1Z�1 sinc2(!�̂=4)d!N(!m +!) +N� : (5)�¯¥ªâà «ì ï ¯«®â®áâì N(!) ¢ ¢ëà ¦¥¨¨ (5):N(!) = 4�!ec �2 hDj~yT (0; !)j2E+ Dj~yL(L;!)j2E�� 2Re h~yT (0; !)~y�T (L;!)i] ; (6)£¤¥ h~yT (x; !)~y�T (x0; !)i | ! -¯«®â®áâì â¥¯«®¢ëå ª®-«¥¡ ¨© yT (x; t)$ ~yT (x; !) à¥§® â®à  [5].3. �ãáâì M , K ¨ H | ¬ áá , ¦¥áâª®áâì ¨ª®íää¨æ¨¥â âà¥¨ï ¬¥å ¨ç¥áª®© á¨áâ¥¬ë á ®¤®©

áâ¥¯¥ìî á¢®¡®¤ë. �®£¤  ¨¬¯¥¤ á z(!) â ª®© á¨á-â¥¬ë ¬®¦® ¯à¥¤áâ ¢¨âì ¢ ¢¨¤¥z(!) = j!M +H + 1j!K = j!M + 1j!Ke(!):�«¥¤®¢ â¥«ì®,  «¨ç¨¥ ¤¨áá¨¯ â¨¢ëå ¯®â¥àì ¯à¨á¯¥ªâà «ì®¬ ¯®¤å®¤¥ ãç¨âë¢ ¥âáï ¯ãâ¥¬ ¢¢¥¤¥¨ïíää¥ªâ¨¢®© <¦¥áâª®áâ¨>(Ke(!) =K + jK 0(!) =K [1 + j(!)] ;K 0(!) = !H; (!) =K 0(!)=K; (!0) =Q�1;£¤¥ ! = !0 =pK=M ¨ Q | à¥§® á ï ç áâ®â  ¨¤®¡à®â®áâì ¬¥å ¨ç¥áª®© á¨áâ¥¬ë.� «®£¨ç ï ¬¥â®¤¨ª  ¨á¯®«ì§ã¥âáï ¯à¨ á¯¥ª-âà «ì®¬ ®¯¨á ¨¨ «¨¥©ëå ¥¯à¥àë¢ëå (à á-¯à¥¤¥«¥ëå) ¤¨áá¨¯ â¨¢ëå á¨áâ¥¬, ¤¨ ¬¨ç¥áª¨¥á¢®©áâ¢  ª®â®àëå ®¯à¥¤¥«ïîâáï ª®¬¯«¥ªá®© äãª-æ¨¥© Ee(!) =E + jE0(!) =E [1 + j(!)] ;£¤¥ E | ¬®¤ã«ì ã¯àã£®áâ¨, (!) = E0(!)=E � 1 .�à¨ ã¯àã£®¬ (¯à®¯®àæ¨® «ìë¬ áª®à®áâ¨ ¤¥ä®à¬ -æ¨¨) ¢ãâà¥¥¬ á®¯à®â¨¢«¥¨¨ [6](!) = !E �43�+ �� ; (7)� ¨ � | ¯à®¤®«ìë© ¨ ¯®¯¥à¥çë© ª®íää¨æ¨¥âë¢ï§ª®áâ¨. � ¢¨á¨¬®áâì (7) ¤«ï â¢¥à¤ëå â¥« íªá¯¥-à¨¬¥â «ì® ¥ ¯®¤â¢¥à¦¤ ¥âáï [7]: ¯à¨ ¯¥à¨®¤¥ª®«¥¡ ¨© ®â ¥áª®«ìª¨å ¬¨ãâ ¤® âëáïçëå ¤®«¥©á¥ªã¤ë ¢ãâà¥¥¥ á®¯à®â¨¢«¥¨¥ ¥ § ¢¨á¨â ®âáª®à®áâ¨ ¤¥ä®à¬ æ¨¨. �®íâ®¬ã ¤«ï ®¯¨á ¨ï ¤¨- ¬¨ç¥áª¨å á¨áâ¥¬ á ¥ã¯àã£¨¬ ¢ãâà¥¨¬ á®¯à®-â¨¢«¥¨¥¬ ¢ â¥®à¨¨ ª®«¥¡ ¨© ç áâ® ¨á¯®«ì§ã¥âáïí¬¯¨à¨ç¥áª ï ä®à¬ã«  �. �. �®à®ª¨ :(!) = const : (8)4. �¯¥ªâà ~y(x; !) ¯à®¤®«ìëå ª®«¥¡ ¨© à¥§®- â®à  y(x; t) ¨ á¯¥ªâà ~p(x; !) ¯à®¤®«ì®©  £àã§-ª¨ p(x; t) á¢ï§ ë ¬¥¦¤ã á®¡®© ¯à¨ ¯®¬®é¨ ¢§ ¨¬-® ®¡à âëå ¯à®áâà áâ¢¥ëå ®¯¥à â®à®¢ Â f: : :g¨ Â�1 f: : :g :Â�1 f~y(x; !)g= � d2dx2 + k2e(!)� ~y(x; !) = ~f(x; !);06 x6 L; (9)ke(!) = k(!)� jk0(!); k0(!) = (1=2)k(!)(!);£¤¥ k(!) = (!=v) | ¢®«®¢®¥ ç¨á«®, v =pE=� |áª®à®áâì §¢ãª  (á¬. ¢ëè¥), � | ¯«®â®áâì,~f(x; !) =�[k2e(!)=�s!2]~p(x; !) , s | ¯«®é ¤ì â®àæ®¢(¯à¨ ¤ «ì¥©è¥¬   «¨§¥ ke(!) � ke , k(!) � k ,k0(!)� k0 ).� á®®â¢¥âáâ¢¨¨ á ��� ¤«ï à á¯à¥¤¥«¥ëå ¤¨á-á¨¯ â¨¢ëå ¯®â¥àì [5] ! -¯«®â®áâì â¥¯«®¢ëå ª®«¥-¡ ¨© yT (x; t) à¥§® â®à  ®¯à¥¤¥«ï¥âáï á«¥¤ãîé¨¬¢ëà ¦¥¨¥¬:
~yT (x; !)~y�(x0; !)�= j{T! �Â� Â����(x� x0)	 :



�¥áâ¨ª �®áª®¢áª®£® ã¨¢¥àá¨â¥â . �¥à¨ï 3. �¨§¨ª . �áâà®®¬¨ï. 2005. ò3 29�«ï ¢ëç¨á«¥¨ï ¯à®áâà áâ¢¥®£® ®¯¥à â®à Â f: : :g ¥®¡å®¤¨¬®  ©â¨ à¥è¥¨¥ ¥®¤®à®¤®£®¢®«®¢®£® ãà ¢¥¨ï (9) ¯à¨ § ¤ ëå £à ¨çëåãá«®¢¨ïå: d~y(x; !)dx ����x=0 = d~y(x; !)dx ����x=L = 0: (10)�ãáâì G(x; z) = 1ke sinke(x� z)V (x� z)|äãªæ¨ï �à¨  ¢®«®¢®£® ãà ¢¥¨ï, V (x) | ¥¤¨-¨ç ï äãªæ¨ï: V (x) = 1 ¯à¨ x> 0 ¨ V (x) = 0 ¯à¨x < 0 . �®£¤  á¯¥ªâà ~y(x; !) ¯à®¤®«ìëå ª®«¥¡ ¨©à¥§® â®à  ¬®¦® ¯à¥¤áâ ¢¨âì ¢ ¢¨¤¥~y(x; !) = c1 cos kex+ c2 sinkex��� k2e�s!2� LZ0 G(x; z) ~P (z)dz:�®íää¨æ¨¥âë c1 = c1(!) ¨ c2 = c2(!) ®¯à¥¤¥«ïîâ-áï £à ¨çë¬¨ ãá«®¢¨ï¬¨ (10). �®á«¥ ¥á«®¦ëå¯à¥®¡à §®¢ ¨© ¯à¨ ¬ «®¬ ¢ãâà¥¥¬ á®¯à®â¨¢«¥-¨¨ (ke � k )  å®¤¨¬:~y(x; !) = Â f~p(x; !)g ;Â f: : :g � �� ks!2� LZ0 	(x; z) f: : :g dz: (11)�¤¥áì	(x; z) = cos kex cos ke(L� z)sinkeL +sinke(x�z)V (x�z):(12)�à¨ ¢ëç¨á«¥¨¨ ®¯à¥¤¥«¥®£® ¨â¥£à « , á®¤¥à¦ -é¥£® ¤¥«ìâ -äãªæ¨î, ¥®¡å®¤¨¬® ãç¨âë¢ âì, çâ®bZa f(x)�(x�x0) dx=8>><>>:0; x0 < a; x0 > b;(1=2)f(x0); x0 = a; x0 = b;f(x0); a < x0 < b (a < b);£¤¥ f(x) | ¯à®¨§¢®«ì ï äãªæ¨ï, ¥¯à¥àë¢ ï¢ â®çª¥ x= x0 .�âáî¤ , ¯à¨¨¬ ï ¢® ¢¨¬ ¨¥ (11) ¨ (12), ¨¬¥¥¬:8>>>>>>><>>>>>>>:

~y(x; !)~y�(x0; !)�� 2{T (kL)M!3 Im �	(x; x0)� ;06 x6 L; 0< x0 < L;
~y(x; !)~y�(x0; !)�� {T (kL)M!3 Im �	(x; x0)� ;06 x6 L; x0 = 0; L;¨, á«¥¤®¢ â¥«ì®,N(!) = 4�!ec �2 {T (kL)M!3 tanh�(cos2 �+ sin2 � tanh2 �) ;(13)£¤¥ �= (kL=2) , � = (k0L=2) = (1=2)�(!) .

�ëà ¦¥¨¥ (13) ®¯à¥¤¥«ï¥â á¯¥ªâà «ìãî ¯«®â-®áâì N(!) â¥¯«®¢ëå èã¬®¢ n(t) ¢  ªãáâ¨ç¥áª®¬®âª«¨ª¥ � 1(t) ¯à¨ ¯à®¨§¢®«ì®¬ ¬¥å ¨§¬¥ ¢ãâ-à¥¥£® á®¯à®â¨¢«¥¨ï (7). �®à¬ã«  (13) ¬®¦¥â ¡ëâìâ ª¦¥ ¨á¯®«ì§®¢   ¤«ï ¢ëç¨á«¥¨ï á¯¥ªâà «ì®©¯«®â®áâ¨ NT (!) â¥¯«®¢ëå èã¬®¢ à¥§® áëå £à -¢¨â æ¨®ëå  â¥:NT (!) =�2!ec ��2N(!) == {T (kL)M!3 tanh�(cos2 �+ sin2 � tanh2 �) :� «¨§ (13) ¯à¨ á« ¡ëå ¤¨áá¨¯ â¨¢ëå ¯®â¥-àïå ¯®ª §ë¢ ¥â, çâ® ¨â¥á¨¢®áâì â¥¯«®¢®£® èã-¬  ��� ¬¨¨¬ «ì , ¥á«¨ ¢ë¯®«ï¥âáï ãá«®¢¨¥�2(!)� cos2 �(!)� 1 . �®cos2 �(!) = (1=2)[1 + cos k(!m)L]¨, á«¥¤®¢ â¥«ì®, à¥¦¨¬ ¬¨¨¬ «ì®£® â¥¯«®¢®£®èã¬  ¤®áâ¨£ ¥âáï ¯à¨ à ¡®â¥ ���   ç¥âëå ¬®¤ å.�§ (13) ¢ à¥¦¨¬¥ ¬¨¨¬ «ì®£® â¥¯«®¢®£® èã¬ (cos2 �(!) = 1) ¨¬¥¥¬:Nm =N(!m + !)� 4�!ec �2 {T�2M!30mQm ; (14)m= 2i; i= 1; 2; : : : ;£¤¥ Qm = �1(!m) | ¤®¡à®â®áâì m-© ¬®¤ë.�à¨¨¬ ï ¢® ¢¨¬ ¨¥ (5) ¨ (14),  å®¤¨¬ ¯®à®-£®¢ãî  ¬¯«¨âã¤ã [h0]min ¯à¨ à ¡®â¥ ���   ç¥âëå¬®¤ å:[h0]min = 2�L s{T (1 + �m)M!31mQm�̂ ; m= 2i; i= 1; 2; : : : ;(15)£¤¥ �m = N�=Nm | ª®íää¨æ¨¥â èã¬  ä®â®¯à¨-¥¬¨ª . �à¨ �m � 1 (â. ¥. ¯à¨ ¤®áâ â®ç® ¢ëá®ª®©¬®é®áâ¨  ª çª¨ W0 ) ä®à¬ã«  (15) ®¯à¥¤¥«ï¥â¯®â¥æ¨ «ìãî çã¢áâ¢¨â¥«ì®áâì ��� ¢ à¥¦¨¬¥ ¬¨-¨¬ «ì®£® â¥¯«®¢®£® èã¬ .�á®¢ë¥ à¥§ã«ìâ âë ¨ ¢ë¢®¤ëI. �¯¥à¢ë¥ ¢ â¥®à¨¨ à¥§® áëå £à ¢¨â æ¨®ëå â¥ ¯à¨   «¨§¥ â¥¯«®¢ëå èã¬®¢ ¨á¯®«ì§®¢  ��� ¤«ï ¥¯à¥àë¢ëå ¤¨áá¨¯ â¨¢ëå á¨áâ¥¬. � -ª®© ¯®¤å®¤ ¯®§¢®«¨« ¯®«ãç¨âì ã¨¢¥àá «ìãî ä®à-¬ã«ã ¤«ï à áç¥â  á¯¥ªâà «ì®© ¯«®â®áâ¨ â¥¯«®¢ëåèã¬®¢ ¯à¨ ¯à®¨§¢®«ì®¬ ¬¥å ¨§¬¥ ¢ãâà¥¥£®á®¯à®â¨¢«¥¨ï. �à®¬¥ â®£®, ¯à¨¬¥¥¨¥ ��� ¤ -¥â ¢®§¬®¦®áâì ¨§¡¥¦ âì ¢¢¥¤¥¨ï ¤®¯®«¨â¥«ì-ëå íª¢¨¢ «¥âëå ¤¨ ¬¨ç¥áª¨å ¯ à ¬¥âà®¢ |íª¢¨¢ «¥â®© ¤«¨ë Le = L=�2 ¨ íª¢¨¢ «¥â®©¬ ááë Me = M=4 , ª®â®àë¥ ¨á¯®«ì§ãîâáï ¢ â¥®à¨¨à¥§® áëå £à ¢¨â æ¨®ëå  â¥, à ¡®â îé¨å¢ ®¤®ç áâ®â®¬ à¥¦¨¬¥ (!s = !1 ) [2].15 ���, ä¨§¨ª ,  áâà®®¬¨ï, ò3



30 �¥áâ¨ª �®áª®¢áª®£® ã¨¢¥àá¨â¥â . �¥à¨ï 3. �¨§¨ª . �áâà®®¬¨ï. 2005. ò3II. �à¨ à ¡®â¥ ���   ç¥âëå ¬®¤ å ¨â¥-á¨¢®áâì â¥¯«®¢®£® èã¬  ¬¨¨¬ «ì  (à¥¦¨¬ ¬¨-¨¬ «ì®£® â¥¯«®¢®£® èã¬ ). �®à®£®¢ ï çã¢áâ¢¨-â¥«ì®áâì ��� ¢ íâ®¬ à¥¦¨¬¥ ®¯à¥¤¥«ï¥âáï ä®à¬ã-«®© (15). �à¨ ã¯àã£®¬ (¢ï§ª®¬) ¢ãâà¥¥¬ á®¯à®-â¨¢«¥¨¨ ¨¬¥¥¬: (!)� ! (k0(!)� !2 ). � ¯®¤®¡®©á¨âã æ¨¨ Qm = �1(!m)�m�1 ¨, á«¥¤®¢ â¥«ì®,mQm = const; m= 2i; i= 1; 2; : : : :� ª¨¬ ®¡à §®¬, ¯à¨ ¯à®¯®àæ¨® «ì®¬ áª®à®áâ¨ ¤¥-ä®à¬ æ¨¨ ã¯àã£®¬ ¢ãâà¥¥¬ á®¯à®â¨¢«¥¨¨ ¯®-à®£®¢ ï çã¢áâ¢¨â¥«ì®áâì ���   ç¥âëå ¬®¤ å®áâ ¥âáï   ãà®¢¥ <áâ ¤ àâ®©> çã¢áâ¢¨â¥«ì®á-â¨ (1). �®§¬®¦®áâì ¯à¨¥¬  ¢ëá®ª®ç áâ®âëå £à -¢¨â æ¨®ëå ¨¬¯ã«ìá®¢ ¬®¦® à áá¬ âà¨¢ âì ª ª¤®áâ®¨áâ¢® ®¢®£® à¥¦¨¬  à ¡®âë ��� (çã¢áâ¢¨-â¥«ì®áâì ��� ¯®  ªãáâ¨ç¥áª®¬ã ®âª«¨ªã ¯ ¤ ¥â áã¢¥«¨ç¥¨¥¬ ¨¤¥ªá  m= (2i� 1) , i= 1; 2; : : : ).�à¨ ¥ã¯àã£®¬ ¢ãâà¥¥¬ á®¯à®â¨¢«¥¨¨ ä §  ¥ § ¢¨á¨â ®â ç áâ®âë (á¬. (8)). � íâ®¬ á«ã-ç ¥ Qm = const ¨, á«¥¤®¢ â¥«ì®, ¯®à®£®¢ ï çã¢-áâ¢¨â¥«ì®áâì ��� ¯à¨ à ¡®â¥   ç¥âëå ¬®¤ å!m = m!0 ¢®§à áâ ¥â: [h0]min � m�1=2 . � á®¦ -«¥¨î, ¯à¨ (!0=2�) � 103 �æ § ¬¥âë© ¢ë¨£àëè¢ çã¢áâ¢¨â¥«ì®áâ¨ áâ ®¢¨âáï ¢®§¬®¦ë¬ â®«ì-

ª® ¤«ï ¤®áâ â®ç® ¢ëá®ª¨å ç áâ®â (104 � 105 �æ).�à¨¬¥¥¨¥ ¢ â ª®¬ ç áâ®â®¬ ¤¨ ¯ §®¥ ä®à¬ã«ë�. �. �®à®ª¨  âà¥¡ã¥â ¤®¯®«¨â¥«ì®£® ®¡®á®¢ -¨ï.� § ª«îç¥¨¥  ¢â®à ¢ëà ¦ ¥â ¡« £®¤ à®áâì ¯à®-ä¥áá®àã �.�. �ã¤¥ª® §  ¢¨¬ ¨¥ ª à ¡®â¥.�¨â¥à âãà 1. Bagaev S.N., Bezrukov L.B., Gusev A.V. et al. // AbstractsXI Conf. Laser Optics (S-P, 30 June{4 July 2003). S-P.FrPD-07. P. 69.2. �¨ç ª �, �ã¤¥ª® �.�. �à ¢¨â æ¨®ë¥ ¢®«ë ¢ ��� ¨¯à®¡«¥¬  ¨å ®¡ àã¦¥¨ï. �., 1987.3. �ã« £¨ �.�., �®« à¥¢ �.�., �ã¤¥ª® �.�. // ����. 1986.91, ò5(11). �. 1553.4. �ãá¥¢ �.�., �ã¤¥ª® �.�. // �ªá¯¥à¨¬¥â «ìë¥ â¥áâë â¥®-à¨¨ £à ¢¨â æ¨¨. �., 1987.5. �®áã«¨ �.�., �ëâ®¢ �.�. �¢¥¤¥¨¥ ¢ áâ â¨áâ¨ç¥áªãî à -¤¨®ä¨§¨ªã. �. 2. �., 1978.6. � ¤ ã �.�., �¨äè¨æ �.�. �¥®à¨ï ã¯àã£®áâ¨. �., 1978.7. � ¡ ª®¢ �.�. �¥®à¨ï ª®«¥¡ ¨©. �., 1958.�®áâã¯¨«  ¢ p¥¤ ªæ¨î28.04.04


