
�¥áâ¨ª �®áª®¢áª®£® ã¨¢¥àá¨â¥â . �¥à¨ï 3. �¨§¨ª . �áâà®®¬¨ï. 1999. ü4 57��� 517.9 ������������ ����������������� ���������� ������ ������������ ������ � ����������������������-������������� ���������. �. �ï§¥¢, �. �. �¥¤¢¥¤¥¢, �. �. �®à£ã®¢(ª ä¥¤à  ¬ â¥¬ â¨ª¨)� áá¬ âà¨¢ îâáï ¬ â¥¬ â¨ç¥áª¨¥ ¬®¤¥«¨ â¥à¬®¬¥å ¨ç¥áª¨å ¯à®æ¥áá®¢ ¢ á¨«ì® ¥®¤®à®¤ëåáà¥¤ å. �¯¨á   ¨â¥à æ¨® ï ¯à®æ¥¤ãà  ®¯à¥¤¥«¥¨ï ª®íää¨æ¨¥â®¢  á¨¬¯â®â¨ç¥áª¨å à §«®¦¥¨©ãà ¢¥¨© â¥à¬®ã¯àã£®áâ¨.� ¬®®£à ä¨¨ [1] ¯à¥¤«®¦¥  á¨¬¯â®â¨ç¥áª¨©¬¥â®¤ à¥è¥¨ï ãà ¢¥¨© â¥¯«®¯à®¢®¤®áâ¨, ã¯àã-£®áâ¨ ¨ â¥à¬®ã¯àã£®áâ¨. �«ï ®¯à¥¤¥«¥¨ï ª®íää¨-æ¨¥â®¢  á¨¬¯â®â¨ç¥áª¨å ¯à¥®¡à §®¢ ¨© ¯®¤®¡ëåãà ¢¥¨© ¨á¯®«ì§ã¥âáï ¬¥â®¤¨ª , ®á®¢  ï  ç¨á«¥®¬ ¨â¥£à¨à®¢ ¨¨   ïç¥©ª¥ ¯¥à¨®¤¨ç®-áâ¨.� à ¡®â¥ [2] à §à ¡®â ë ¬¥â®¤ë ®¯à¥¤¥«¥-¨ï ª®íää¨æ¨¥â®¢  á¨¬¯â®â¨ç¥áª¨å ¯à¥®¡à §®¢ -¨© ãà ¢¥¨© í«¥ªâà®¤¨ ¬¨ª¨.�  áâ®ïé¥© à ¡®â¥ ¤«ï ç áâ®£® â¨¯  ¯¥à¨®-¤¨ç¥áª¨å ¥®¤®à®¤ëå áà¥¤ á® áâàãªâãà®©,   «®-£¨ç®© ¨§ãç ¢è¥©áï ¢ à ¡®â¥ [2], â ª¦¥ à¥ «¨§ã¥âáï¨â¥à æ¨® ï ¯à®æ¥¤ãà .�¯à¥¤¥«¥¨¥ ª®íää¨æ¨¥â®¢  á¨¬¯â®â¨ç¥áª¨å¯à¥®¡à §®¢ ¨© ãà ¢¥¨© â¥à¬®ã¯àã£®áâ¨ ¯à®¢¥-¤¥¬ ¤«ï á«ãç ï ¥®¤®à®¤®© áà¥¤ë, áâà â¨ä¨æ¨à®-¢ ®© ¢ ¤¢ãå  ¯à ¢«¥¨ïå: �1 = x1=" , �2 = x2=" .�á¨¬¯â®â¨ç¥áª¨¥ à §«®¦¥¨ï ª®¬¯®¥â ¢¥ªâ®à ¯¥à¥¬¥é¥¨© ¨ â¥¬¯¥à âãàë ¨¬¥îâ ¢¨¤u� = �u0�+ "u1� + � � � ; u3 = �u03+ "u13 + � � � ;v = �v0+ "v1+ � � � ; (1)£¤¥ ¤«ï �= 1; 2u1� = U�1@�u01@x1 +U�2@�u02@x2 +U�3@�u03@x3 ++ U�4�@�u01@x2 + @�u02@x1��U�5�v0:�«¥¤ãï ¬¥â®¤¨ª¥, ¨§«®¦¥®© ¢ [3], à áá¬®âà¨¬á¨áâ¥¬ã ãà ¢¥¨© ®â®á¨â¥«ì® U11 � U(�) ¨U21 �W (�) (®áâ «ìë¥ ãà ¢¥¨ï ¨áá«¥¤ãîâáï   -«®£¨ç®):@@�1 �� + � @U@�1 + �@W@�2 �+ @@�2 ��@U@�2 + �@W@�1 � = 0;@@�1 ��@W@�1 + �@U@�2�+ @@�2 ��+ �@U@�1 + � @W@�2 �= 0:(2)�à¥¤¯®«®¦¨¬, çâ® äãªæ¨¨ �(�) , �(�) , �(�) == �(�) + 2�(�) ¢ (2) ¨¬¥îâ áâàãªâãàã,   «®£¨çãîà áá¬ âà¨¢ ¢è¥©áï ¢ à ¡®â¥ [2]:�(�) = �0+ �1(�); �(�) = �0 + �1(�);�(�) = �0 + �1(�): (3)

�«ï à¥è¥¨ï ãà ¢¥¨© (2), (3) ¯à¥¤« £ ¥âáï ¨â¥-à æ¨® ï ¯à®æ¥¤ãà , ï¢«ïîé ïáï ®¡®¡é¥¨¥¬ ¯à®-æ¥¤ãàë (8) ¨§ [2]:�0@2Un+1@�21 +(�0� �0)@2Wn+1@�1@�2 + �0@2Un+1@�22 ==�F 1(Un;Wn);�0@2Wn+1@�21 +(�0� �0)@2Un+1@�1@�2 + �0@2Wn+1@�22 ==�F 2(Un;Wn); n = 0; 1; : : : ; (4)£¤¥F 1(Un;Wn) = @@�1 ��1 + �1@Un@�1 + �1@Wn@�2 �++ @@�2 ��1@Un@�2 + �1@Wn@�1 �;F 2(Un;Wn) = @@�1 ��1@Wn@�1 + �1@Un@�2 �++ @@�2 ��1+ �1@Un@�1 + �1 @Wn@�2 �: (5)� ª ç¥áâ¢¥  ç «ì®© ¨â¥à æ¨¨ ¢ (4) ¯à¨¨¬ îâáïU0 = 0 , W 0 = 0:�¥è¥¨ï (4), ã¤®¢«¥â¢®àïîé¨¥ ãá«®¢¨ï¬ 2� -¯¥à¨-®¤¨ç®áâ¨, ¯à¥¤áâ ¢«ïîâáï ¢ ¢¨¤¥ àï¤®¢ �ãàì¥:Un+1(�) = Xk1;k2Un+1k1k2 exp(ik�);Wn+1(�) = Xk1;k2Wn+1k1k2 exp(ik�): (6)�®íää¨æ¨¥âë �ãàì¥ Un+1k1k2 ; Wn+1k1k2 ¢ (6) ®¯à¥¤¥-«ïîâáï ¨§ á¨áâ¥¬ë  «£¥¡à ¨ç¥áª¨å ãà ¢¥¨©{1k1k2Un+1k1k2 + {k1k2Wn+1k1k2 = F 1k1k2 ;{k1k2Un+1k1k2 +{2k1k2Wn+1k1k2 = F 2k1k2 : (7)



58 �¥áâ¨ª �®áª®¢áª®£® ã¨¢¥àá¨â¥â . �¥à¨ï 3. �¨§¨ª . �áâà®®¬¨ï. 1999. ü 4� (7) ¨á¯®«ì§®¢ ë ®¡®§ ç¥¨ï:{1k1k2 = �0{21 + �0{22 ; {k1k2 = (�0 � �0){1{2;{2k1k2 = �0{21 + �0{22;F 1;2k1k2 | ª®íää¨æ¨¥âë �ãàì¥ äãªæ¨© (5). � -¬¥â¨¬, çâ® ®¯à¥¤¥«¨â¥«ì �k1k2 á¨áâ¥¬ë (7) à ¢¥�0�0({21 +{22)2 .�ãªæ¨¨ u13 ¨ v1 , ¢å®¤ïé¨¥ ¢ à §«®¦¥¨ï á®áâ ¢-«ïîé¥© u3 ¯¥à¥¬¥é¥¨ï ¨ â¥¬¯¥à âãàë v , ¨¬¥îâ¢¨¤u13 = U31�@�u01@x3 + @�u03@x1�+U32�@�u02@x3 + @�u03@x2� ;v1 = V1 @�v0@x1 + V2@�v0@x2 ;£¤¥ äãªæ¨¨ U3�(�) ¨ V� , � = 1; 2 , ï¢«ïîâáï à¥è¥¨-ï¬¨ ãà ¢¥¨©,   «®£¨çëå ¨áá«¥¤®¢ ¢è¨¬áï ¢ [2]:@@�� ��(�)�@U3�@�� + �����= 0;@@�� �k(�)�@V�@�� + �����= 0 (8)(§¤¥áì k(�) = k0 + k1(�) | ª®íää¨æ¨¥â â¥¯«®¯à®-¢®¤®áâ¨, ¨¬¥îé¨© áâàãªâãàã,   «®£¨çãî �(�)¨ �(�)).�«ï à¥è¥¨ï (8) á ãª § ë¬¨ �(�) ¨ k(�) ¬®¦®¨á¯®«ì§®¢ âì ¨â¥à æ¨®ë¥ ¯à®æ¥¤ãàë â¨¯  ¨á¯®«ì-§®¢ ¢è¨åáï ¢ [2]:�0��Un+13� =� @@�� ��1(�)�@Un3�@�� + ��������n� ;�0��V n+1� =� @@�� �k1(�)�@V n�@�� + �������	n� :(9)�¥è¥¨ï (9) ¬®¦® áâà®¨âì ¢ ¢¨¤¥ àï¤®¢ �ãàì¥:Un+13� = Xk1;k2Un+13�k1k2 exp(ik�);V n+1� = Xk1;k2 V n+1�k1k2 exp(ik�): (10)�®íää¨æ¨¥âë �ãàì¥ ¢ (10) ®¯à¥¤¥«ïîâáï ¨§ãà ¢¥¨© �0(k21 + k22)Un+13�k1k2 = �n�k1k2 ;k0(k21 + k22)V n+1�k1k2 = 	n�k1k2 (11)(�n�k1k2 ;	n�k1k2 | ª®íää¨æ¨¥âë �ãàì¥ äãªæ¨©�n� , 	n� ¨§ (9)).
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�¥áâ¨ª �®áª®¢áª®£® ã¨¢¥àá¨â¥â . �¥à¨ï 3. �¨§¨ª . �áâà®®¬¨ï. 1999. ü4 59�  à¨á. 1{3 ¯à¨¢¥¤¥ë à¥§ã«ìâ âë ¯à¨¬¥¥¨ï¨â¥à æ¨®®© ¯à®æ¥¤ãàë ¤«ï ãà ¢¥¨ï â¥¯«®¯à®-¢®¤®áâ¨ (¯¥à¢ ï, ¢®áì¬ ï ¨ ç¥âëà ¤æ â ï ¨â¥à æ¨¨¤«ï äãªæ¨¨ V1   ïç¥©ª¥ 2��2� ), ¨««îáâà¨àãîé¨¥íää¥ªâ¨¢®áâì ¯à¥¤« £ ¥¬®© ¬¥â®¤¨ª¨.�¨â¥à âãà 1. � å¢ «®¢ �.�., �  á¥ª® �.�. �áà¥¤¥¨¥ ¯à®æ¥áá®¢ ¢¯¥à¨®¤¨ç¥áª¨å áà¥¤ å. �.: � ãª , 1984. 2. �¥¤¢¥¤¥¢ �.�., �®à£ã®¢ �.�. // �¥áâ. �®áª. ã-â . �¨§.�áâà®. 1998. ü 6. �. 47 (Moscow University Phys. Bull.1998. No. 6).3. �®à£ã®¢ �.�. � â¥¬ â¨ç¥áª¨©   «¨§ ä¨§¨ª®-¬¥å ¨-ç¥áª¨å ¯à®æ¥áá®¢. �.: �§¤-¢® �����, 1995.�®áâã¯¨«  ¢ p¥¤ ªæ¨î31.03.99�������������� 621.391.81 ���������� ������ �������� ��� �������������������� ��������� � ����������� ������������� � ������������ ����������� ����������. �. �ãá¥¢, �. �. �¨å ©«®¢ , �. �. �à¨å®¤ìª®(ª ä¥¤à  ä¨§¨ª¨  â¬®áä¥àë)�à¥¤«®¦¥ë  «£®à¨â¬ë à áç¥â  ª®¬¯«¥ªáëå ª®íää¨æ¨¥â®¢ ®âà ¦¥¨ï ¨  å®¦¤¥¨ï áâàãªâãàë¯®«ï ¢ ¥®¤®à®¤®© áà¥¤¥ á ¢ëá®âë¬ ¯à®ä¨«¥¬ íää¥ªâ¨¢®© ç áâ®âë í«¥ªâà®ëå á®ã¤ à¥¨©.�á¯®«ì§ã¥¬ë© ¬¥â®¤ ¯à®£®ª¨ ¯®§¢®«ï¥â à áá¬ âà¨¢ âì á«ãç ¨ ª ª ç áâ¨ç®£®, â ª ¨ ¯®çâ¨ ¯®«®£®®âà ¦¥¨ï ¢®« ®â á«®ï ¨  ©â¨ ç áâ®âãî § ¢¨á¨¬®áâì ª®íää¨æ¨¥â  ®âà ¦¥¨ï.�à¨ à ¤¨®§®¤¨à®¢ ¨¨ ¨®®áä¥àë ¨ ®¯à¥¤¥«¥-¨¨ å à ªâ¥à¨áâ¨ª ®âà ¦¥®£® à ¤¨®á¨£ «  ¥®¡-å®¤¨¬® ãç¨âë¢ âì ¯®£«®é¥¨¥ ¢®« ¢ ¨®®áä¥à¥,ª®â®à®¥ áãé¥áâ¢¥® ¢«¨ï¥â   ¨â¥á¨¢®áâì ¯à¨-¨¬ ¥¬ëå á¨£ «®¢. � âãå ¨¥ à ¤¨®¢®« ¢ ¨®®-áä¥à®© ¯« §¬¥ á¢ï§ ® á ¯®â¥àï¬¨, ®¡ãá«®¢«¥ë¬¨á®ã¤ à¥¨ï¬¨ í«¥ªâà®®¢ á ¥©âà «ìë¬¨ ç áâ¨æ -¬¨. �â¨ ¯®â¥à¨ ¯à¨¢®¤ïâ ª ®â«¨ç®© ®â ã«ï ¯à®-¢®¤¨¬®áâ¨,   ¤¨í«¥ªâà¨ç¥áª ï ¯à®¨æ ¥¬®áâì ¯« §-¬ë áâ ®¢¨âáï ª®¬¯«¥ªá®© ¢¥«¨ç¨®©. � à¥ «ìëåãá«®¢¨ïå ¨®®áä¥à®£® à á¯à®áâà ¥¨ï íää¥ªâ¨¢- ï ç áâ®â  í«¥ªâà®ëå á®ã¤ à¥¨© �e� § ¢¨á¨â®â ¢ëá®âë. �¡ íâ®¬ á¢¨¤¥â¥«ìáâ¢ãîâ ª ª íªá¯¥à¨-¬¥â «ìë¥ ¤ ë¥ [1, 2], â ª ¨ à áç¥âë á¥ç¥¨©á®ã¤ à¥¨© í«¥ªâà®®¢ á à §«¨çë¬¨ ª®¬¯®¥â ¬¨¨®®áä¥àë. �®« ï ç áâ®â  í«¥ªâà®ëå á®ã¤ à¥¨©¢ ¬®£®ª®¬¯®¥â®© ¯« §¬¥ à ¢  áã¬¬¥ íää¥ªâ¨¢-ëå ç áâ®â á®ã¤ à¥¨© á à §«¨çë¬¨ ª®¬¯®¥â ¬¨(N2 , O2 , He, O, H): �e� =Pm �m . �  à¨á. 1 ¯à¨¢¥¤¥ëªà¨¢ë¥ § ¢¨á¨¬®áâ¨ �e� ®â ¢ëá®âë, ¯®áâà®¥ë¥  ®á®¢¥ â ¡«¨çëå ¤ ëå [3] ¤«ï ¬®¤¥«¥© ¤¥¢®©¨ ®ç®© ¨®®áä¥àë. �¡« áâì ¢ëá®â ®â®á¨âáï ª¨®®áä¥à®¬ã á«®î E .�ç¥â ¢ëá®â®© § ¢¨á¨¬®áâ¨ �e�(z) ¯à¨  å®¦¤¥-¨¨ ª®¬¯«¥ªáëå ª®íää¨æ¨¥â®¢ ®âà ¦¥¨ï áãé¥áâ-¢¥® ãá«®¦ï¥â à¥è¥¨¥ ªà ¥¢®© § ¤ ç¨, ®¯¨áë¢ ¥-¬®© ¤«ï ¬®®åà®¬ â¨ç¥áª¨å ¢®« ãà ¢¥¨¥¬ �¥«ì¬-£®«ìæ . � ª, ¤«ï ®¡é¥¯à¨ïâ®© ¬®¤¥«¨ ¨§®âà®¯®©¯«®áª®á«®¨áâ®© ¨®®áä¥àë ª®¬¯«¥ªá ï ¤¨í«¥ªâà¨-ç¥áª ï ¯à®¨æ ¥¬®áâì ¯à¨¨¬ ¥â ¢¨¤"k(z) = "(z) + i�1� "(z)��e�(z)=!; (1)£¤¥ ! | ç áâ®â  à ¤¨®¢®«.
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��¨á. 1�«ï ãç¥â  ¤¨äà ªæ¨®ëå íää¥ªâ®¢ ¨ â®ª¨å ¢®«-®¢ëå ï¢«¥¨© ¥®¡å®¤¨¬® â®ç®¥ à¥è¥¨¥ ãà ¢-¥¨ï �¥«ì¬£®«ìæ  ¤«ï äãªæ¨¨ (1). �¤ ª® ¤ ¦¥¤«ï ¯à®áâ¥©è¨å ¬®¤¥«ìëå ¨®®áä¥àëå á«®¥¢ ¯®-«ãç¨âì   «¨â¨ç¥áª®¥ à¥è¥¨¥ § ¤ ç¨ ¥ ¯à¥¤áâ ¢«ï-¥âáï ¢®§¬®¦ë¬. �â® ®¡ãá«®¢«¨¢ ¥â ¥®¡å®¤¨¬®áâì¯à¨¬¥¥¨ï ¨ à §¢¨â¨ï ç¨á«¥ëå ¬¥â®¤®¢ à áç¥â ª®¬¯«¥ªáëå ª®íää¨æ¨¥â®¢ ®âà ¦¥¨ï ¨ ¯à®å®¦-¤¥¨ï à ¤¨®¢®« ¤«ï ¥®¤®à®¤ëå ¨®®áä¥àëåá«®¥¢. � ª, ¢ à ¡®â å [4{6] à §à ¡®â ë ç¨á«¥ë¥ «£®à¨â¬ë, ¯®§¢®«ïîé¨¥ à ááç¨âë¢ âì ®âà ¦¥¨¥ ¨¯à®å®¦¤¥¨¥ à ¤¨®¢®« ¢ ¨®®áä¥àëå á«®ïå ¯à®¨§-


