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áª®£® ¬ £­¨â­®£® ¤®¬¥­  [3] ¨«¨ ­  ä¥àà®¬ £-­¨â­®¬ à¥§®­ ­á¥ [4], ¨ ¤à. �¤­ ª® áãé¥áâ¢ã¥â¯àï¬®© ¬¥â®¤ ¨§¬¥à¥­¨ï, á¢ï§ ­­ë© á ®¯à¥¤¥«¥­¨¥¬¯®­¤¥à®¬®â®à­®£® ¢§ ¨¬®¤¥©áâ¢¨ï ­ ¬ £­¨ç¥­­®£®¬ £­¥â¨ª  á ¢­¥è­¨¬ ¬ £­¨â­ë¬ ¯®«¥¬ [5]. �á­®¢ãíâ®£® ¬¥â®¤ , ®â«¨ç îé¥£®áï ¯à®áâ®â®© ¨ ¢ëá®ª®©â®ç­®áâìî, á®áâ ¢«ï¥â ¬ £­¨â­ë© ¢à é â¥«ì­ë©(â®àá¨®­­ë©) ¬ £­¨â®¬¥âà [6], à ¡®â  ª®â®à®£® á¢ï-§ ­  á ®¯à¥¤¥«¥­¨¥¬ ¢à é â¥«ì­®£® ¬¥å ­¨ç¥áª®£®¬®¬¥­â , ¤¥©áâ¢ãîé¥£® ­  ¯«¥­ªã ¢® ¢­¥è­¥¬ ¬ £-­¨â­®¬ ¯®«¥, ¯® ã£«ã  § ªàãç¨¢ ­¨ï ­¨â¨ ¯®¤¢¥á á ¨§¢¥áâ­®© ¯®áâ®ï­­®© ªàãç¥­¨ï D (Lmech =D ).�¡é ï áå¥¬  à ¡®âë â ª®£® ¬ £­¨â®¬¥âà  ¯®-ª § ­  ­  à¨á. 1 ¨ 2, ª®â®àë¥ à §«¨ç îâáï «¨èìá¯®á®¡®¬ ¯®¤¢¥á  ¬ £­¨â­®© ¯«¥­ª¨, á¢ï§ ­­ë¬
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���������¨á. 1 �¨á. 2á å à ªâ¥à®¬ ¥¥ ¬ £­¨â­®©  ­¨§®âà®¯¨¨. � ¯¥à¢®¬á«ãç ¥ ¯à¨ ¢à é¥­¨¨ ¬ £­¨â­®£® ¯®«ï ®â­®á¨â¥«ì­®¯«¥­ª¨ (¨«¨ ¯«¥­ª¨ ®â­®á¨â¥«ì­® ¯®«ï) ¢¥ªâ®à­ ¯àï¦¥­­®áâ¨ ¯®«ï ®áâ ¥âáï ¯à ªâ¨ç¥áª¨ ¯ à «-«¥«ì­ë¬ ¥¥ ¯«®áª®áâ¨, ¢® ¢â®à®¬ | ¯¥à¯¥­¤¨ªã«ïà-­ë¬. �¡ëç­® ¢ë¡®à ®à¨¥­â æ¨¨ ¯«¥­ª¨ ­  ¯®¤¢¥á¥®¯à¥¤¥«ï¥âáï ¯®«®¦¥­¨¥¬ ®á¨ «¥£ª®£® ­ ¬ £­¨ç¨¢ -­¨ï (���) [2, ò97]: «¥¦¨â «¨ ®­  ¢ ¯«®áª®áâ¨¯«¥­ª¨ (®áì x , à¨á. 1) ¨«¨ ¯¥à¯¥­¤¨ªã«ïà­  ¥©(®áì z , à¨á. 2). �«ï á®§¤ ­¨ï ¢­¥è­¥£® ®¤­®à®¤­®£®¯® ®¡ê¥¬ã ¯«¥­ª¨ ¬ £­¨â­®£® ¯®«ï ¨á¯®«ì§ã¥âáïí«¥ªâà®¬ £­¨â á ª¥à­®¬ ¨§ ¬ £­¨â­®-¬ï£ª®£® ¬ â¥-à¨ «  [1; 2, ò449], ¯®§¢®«ïîé¨© ¨§¬¥­ïâì ¢¥«¨-ç¨­ã ­ ¯àï¦¥­­®áâ¨ ¬ £­¨â­®£® ¯®«ï ¢ ¨­â¥à¢ «¥10�2 �104 �. �®áª®«ìªã ¯«¥­ª  ­  ¯®¤¢¥á¥ ®¡« ¤ ¥â«¨èì ®¤­®© áâ¥¯¥­ìî á¢®¡®¤ë, å à ªâ¥à¨§ã¥¬®© ã£-«®¬ 
 , ª®â®àë© ®¡à §ã¥â å à ªâ¥à­®¥ ­ ¯à ¢«¥­¨¥¢ ¯«¥­ª¥ (®¡ëç­® ���) á ­ ¯à ¢«¥­¨¥¬ ¢¥ªâ®-à  ­ ¯àï¦¥­­®áâ¨ ¢­¥è­¥£® ¬ £­¨â­®£® ¯®«ï, â®¤¥©áâ¢ãîé¨¥ ­  ¯«¥­ªã ¬¥å ­¨ç¥áª¨¥ ¬®¬¥­âë ¢ãá«®¢¨ïå ¥¥ à ¢­®¢¥á¨ï â ª¦¥ ¨¬¥îâ ®¤­®¬¥à­ë©å à ªâ¥à.�® ¤ ­­ë¬ ¨§¬¥à¥­¨© ®¡ëç­® áâà®ïâáï ªà¨¢ë¥§ ¢¨á¨¬®áâ¨ ¢à é â¥«ì­®£® ¬¥å ­¨ç¥áª®£® ¬®¬¥­â Lmech ®â ¢¥«¨ç¨­ë ­ ¯àï¦¥­­®áâ¨ ¬ £­¨â­®£® ¯®-«ï H ¯à¨ ä¨ªá¨à®¢ ­­®© ®à¨¥­â æ¨¨ ¯«¥­ª¨ 
 :Lmech = L(H) (
 = const) (1)¨«¨ ªà¨¢ë¥ § ¢¨á¨¬®áâ¨ L ®â 
 ¯à¨ ä¨ªá¨à®¢ ­­®¬§­ ç¥­¨¨ H :Lmech = L(
) (H = const): (2)�® ¢â®à®¬ á«ãç ¥ ®¡ëç­® ¨á¯®«ì§ã¥âáï ¢­¥è­¥¥¯®«¥, áãé¥áâ¢¥­­® ¯à¥¢ëè îé¥¥ ¯®«¥  ­¨§®âà®¯¨¨(H > 5HK ). �®£¤  ¯à¨ ¨§¬¥­¥­¨¨ 
 ®â 0 ¤® 2� ªà¨-¢ ï L(
) ¯®§¢®«ï¥â ®¯à¥¤¥«¨âì å à ªâ¥à ¬ £­¨â­®© ­¨§®âà®¯¨¨ ¨ ¢¥«¨ç¨­ã ¯®áâ®ï­­®©  ­¨§®âà®¯¨¨.�á¯®«ì§ã¥¬ë© ¢ â ª®© áå¥¬¥ ¬ £­¨â®¬¥âà ­ §ë¢ îâ ­¨§®¬¥âà®¬ [7, á. 448].

�«ï ®¤­®¢à¥¬¥­­®£® ®¯à¥¤¥«¥­¨ï K ¨ Ms  ­ -«¨§¨àãîâáï ªà¨¢ë¥ Lmech = L(H) ¯à¨ 
 = const ,ªà¨¢¨§­  ª®â®àëå,   â ª¦¥ ¨å  ¯¯à®ªá¨¬ æ¨ï ª §­ -ç¥­¨î H = 0 ¯®§¢®«ïîâ ¢ëç¨á«¨âì ¢¥«¨ç¨­ã íâ¨å¯ à ¬¥âà®¢. � ª ï ¬¥â®¤¨ª  ¨á¯®«ì§®¢ « áì à ­¥¥¯à¨ 
 = 0:12 [8] ¨ ¯à¨ 
 = �=4 [9, 10]. �¥àì¥§­ë¬­¥¤®áâ âª®¬ ¯¥à¥ç¨á«¥­­ëå ¬¥â®¤®¢ ï¢«ï¥âáï ­¥-â®ç­®áâì ®¯à¥¤¥«¥­¨ï ãç áâª  ªà¨¢ëå, ¢ë¡¨à ¥¬®£®¤«ï íªáâà ¯®«¨à®¢ ­¨ï, ¯®áª®«ìªã íªá¯¥à¨¬¥­â «ì-­ë¥ § ¢¨á¨¬®áâ¨ L(H) (¨«¨ LH (H) ¨ HL (H)) áã-é¥áâ¢¥­­® ­¥«¨­¥©­ë¥, ®á®¡¥­­® ¢ ®¡« áâ¨ ¬ «ëå(H 6 HK ) ¨ áà¥¤­¨å ¯®«¥©, ª®£¤  ¯à®ï¢«ïîâáï®âª«®­¥­¨ï ®â ¬®¤¥«¨ ®¤­®à®¤­®© ­ ¬ £­¨ç¥­­®áâ¨.� ­ áâ®ïé¥© à ¡®â¥ ¯à¥¤«®¦¥­ ­®¢ë© ¬¥â®¤¢ëç¨á«¥­¨ï ¢¥«¨ç¨­ K ¨ Ms ,   â ª¦¥ ¨å ®â­®è¥-­¨ï HK ¨§ ¬ áá¨¢  ¤ ­­ëå ¨§¬¥à¥­¨© Li(Hi ) ¯à¨
� 1 , £¤¥ i= 1; 2; : : : ; N ¨ N | ç¨á«® ¨§¬¥à¥­¨©.�¥®à¥â¨ç¥áª®¥ ®¡®á­®¢ ­¨¥ ¬¥â®¤ �«ï â¥®à¥â¨ç¥áª®£® ®¯¨á ­¨ï ªà¨¢ëå ¢à é -â¥«ì­®£® ¬®¬¥­â  ¨á¯®«ì§ã¥âáï ¬®¤¥«ì ®¤­®à®¤­®©­ ¬ £­¨ç¥­­®áâ¨: ¯®« £ ¥âáï, çâ® ¢ ®¡ê¥¬¥ ¯«¥­-ª¨ ¢¥ªâ®à ­ ¬ £­¨ç¥­­®áâ¨ [2, ò5] ¯®áâ®ï­¥­:M= const .�â  ¬®¤¥«ì ï¢«ï¥âáï å®à®è¨¬ ¯à¨¡«¨¦¥­¨¥¬,¯®áª®«ìªã ¢­¥è­¥¥ ¯®«¥ ¢á¥£¤  ¬®¦­® ¢ë¡à âì â -ª¨¬, çâ®¡ë ®­® ¯à¥¢ëè «® ¯®«¥ ­ áëé¥­¨ï ­ ¬ £-­¨ç¥­­®áâ¨. �á­®¢ã ¬¥â®¤  á®áâ ¢«ïîâ ãà ¢­¥­¨¥®à¨¥­â æ¨®­­®£® à ¢­®¢¥á¨ï ¢¥ªâ®à  ­ ¬ £­¨ç¥­­®-áâ¨ [5] (¬¨ªà®¬ £­¨â­®¥ ãà ¢­¥­¨¥ [11])[M;He� ] = 0¨ ãà ¢­¥­¨¥ ¬¥å ­¨ç¥áª®£® à ¢­®¢¥á¨ï ¯«¥­ª¨ ­ ¯®¤¢¥á¥ Lmech +L0 = 0;£¤¥ He� | íää¥ªâ¨¢­®¥ ¬ £­¨â­®¥ ¯®«¥, á®áâ®-ïé¥¥ ¨§ ¢­¥è­¥£® ¯®«ï H, íää¥ªâ¨¢­®£® ¯®«ï¬ £­¨â­®©  ­¨§®âà®¯¨¨ [2, ò94] ¨ ¬ £­¨â­®£®¯®«ï á®¡áâ¢¥­­®£® ¤¨¯®«ì-¤¨¯®«ì­®£® ¢§ ¨¬®¤¥©áâ-¢¨ï Hm [2, ò350]; L0 | ¢à é â¥«ì­ë© ¬¥å ­¨-ç¥áª¨© ¬®¬¥­â, ¤¥©áâ¢ãîé¨© ­  ¯«¥­ªã (à¥è¥âªã â®¬®¢) ¢á«¥¤áâ¢¨¥ ¢§ ¨¬®¤¥©áâ¢¨ï ¬ £­¨â­®£® ¬®-¬¥­â  ¯«¥­ª¨ á ¬ £­¨â­ë¬ ¯®«¥¬. � ãç¥â®¬ â®£®,çâ® ¢ á®®â¢¥âáâ¢¨¨ á § ª®­ ¬¨ ¬¥å ­¨ª¨ L0+L= 0 ,£¤¥ L | ¬¥å ­¨ç¥áª¨© ¬®¬¥­â, ¤¥©áâ¢ãîé¨© ­ ­ ¬ £­¨ç¥­­®áâì á® áâ®à®­ë ¬ £­¨â­®© ¯«¥­ª¨,jLmechj= jLj .�«ï ®¤­®¬¥à­®£® ¬¥å ­¨ç¥áª®£® ¬®¬¥­â  ¢ á«ã-ç ïå, ¯®ª § ­­ëå ­  à¨á. 1 ¨ 2, ¯à¨ ®¤­®®á­®©¬ £­¨â­®©  ­¨§®âà®¯¨¨ [2, ò102] ¨ ���, ­ ¯à ¢-«¥­­®© ¢¤®«ì ®á¨ x ¨ z á®®â¢¥âáâ¢¥­­®, ¬®¦­®§ ¯¨á âì:¢ ¯¥à¢®¬ á«ãç ¥ [5]Lmech = �Kk sin(2');MsH sin(�� ')�Kk sin 2'= 0;) (3)



�¥áâ­¨ª �®áª®¢áª®£® ã­¨¢¥àá¨â¥â . �¥à¨ï 3. �¨§¨ª . �áâà®­®¬¨ï. 2002. ò1 43¢® ¢â®à®¬ á«ãç ¥ [6]L�mech = �K� sin(2�);MsH sin(� � �)�K� sin 2� = 0;) (4)£¤¥ K� =K? � 2�M2s | ¯®áâ®ï­­ ï  ­¨§®âà®¯¨¨ áãç¥â®¬  ­¨§®âà®¯¨¨ ä®à¬ë ¯«¥­ª¨ [2, ò108].� ¯¨á ­­ë¥ á¨áâ¥¬ë ãà ¢­¥­¨© ¨¬¥îâ íª¢¨¢ -«¥­â­ãî ä®à¬ã, ª®£¤ L= Lmech = �K sin(2
);2h sin(
 � �) = sin2�; ) (5)¨ ¯à¨ 
 = �; � = ' , K =Kk ¨ h= H2Kk=Ms ¯®«ãç ¥¬á¨áâ¥¬ã (3),   ¯à¨ 
 = � , � = � , K =K?�2�M2s ¨h= H2(K?�2�M2s )=Ms | á¨áâ¥¬ã (4).�á«¨ 
 � 1 , â® ¢ á«ãç ¥, ª®£¤  � < 
 , ¡ã¤¥â�� 1 . �®£¤  � = hh+1
 , ¨ à¥è¥­¨¥ á¨áâ¥¬ë (5) ¨¬¥¥â¢¨¤ z = h+ 1;£¤¥ z = 2K�
 hL ¨«¨ z =Ms�
HL .�§ ®¡é¥£® ¬ áá¨¢  N ¨§¬¥à¥­¨© ¢¥«¨ç¨­ Li , Hi¯à¨ 
 = const , £¤¥ i = 1; 2; : : : ; N; ¬®¦­® ¢ë¤¥«¨âì¤¢¥ ¯à®¨§¢®«ì­ë¥ â®çª¨, ­ ¯à¨¬¥à â®çª¨ <1> ¨ <2>,¤«ï ª®â®àëå á ãç¥â®¬ â®£®, çâ® z1 = h1 + 1 ¨z2 = h2 + 1 , ¨¬¥¥¬ â®¦¤¥áâ¢  z2 � z1 = h2 � h1 ¨z1h2 � z2h1 = h2 � h1 . �â¨ â®¦¤¥áâ¢  ¯®§¢®«ïîâ§ ¯¨á âì á®®â¢¥âáâ¢ãîé¨¥ ¨¬ á®®â­®è¥­¨ï:(2K)21 = 1�
 L2L1(H2 �H1)H2L1 �H1L2 ; (6)(Ms)21 = 1�
 L2L1(H2 �H1)H2H1(L2 �L1) ; (7)(HK)21 = H2H1(L2 �L1)H2L1 �H1L2 ; (8)ª®â®àë¥ ®¯à¥¤¥«ïîâ §­ ç¥­¨ï 2K , Ms ¨ HK ¤«ï¢ë¤¥«¥­­ëå ¤¢ãå â®ç¥ª ¨§¬¥à¥­¨ï. �®á«¥¤ãîé ïáâ â¨áâ¨ç¥áª ï ®¡à ¡®âª  ¯®«ãç¥­­ëå à¥§ã«ìâ â®¢¢ëç¨á«¥­¨© ¤«ï ¬­®¦¥áâ¢  ¯ à â®ç¥ª ¨§¬¥à¥­¨ï¯®§¢®«ï¥â áãé¥áâ¢¥­­® á­¨§¨âì ®è¨¡ªã ¢ëç¨á«¥-­¨©.�ªá¯¥à¨¬¥­â «ì­ ï ¯à®¢¥àª  ¬¥â®¤ �ªá¯¥à¨¬¥­â «ì­ ï ¯à®æ¥¤ãà  ®¯à¥¤¥«¥­¨ï ¬ £-­¨â­ëå ¯ à ¬¥âà®¢ ¯«¥­ª¨ ¢ á®®â¢¥âáâ¢¨¨ á ä®à¬ã-« ¬¨ (6){(8) ¨¬¥¥â á«¥¤ãîéãî ¯®á«¥¤®¢ â¥«ì­®áâì:1) ¬ £­¨â­ ï ¯«¥­ª  § ªà¥¯«ï¥âáï ­  ¯®¤¢¥á¥â ª, ª ª ãª § ­® ­  à¨á. 1 ¨«¨ 2, ¢ § ¢¨á¨¬®áâ¨®â å à ªâ¥à  ¥¥ ®¤­®®á­®©  ­¨§®âà®¯¨¨;2) ¯ãâ¥¬ ¯®¢®à®â  ¬ £­¨â­®£® ¯®«ï ¨«¨ ¯®¤-¢¥á  á ¬ £­¨â­®© ¯«¥­ª®© ãáâ ­ ¢«¨¢ ¥âáï ¯ à «-«¥«ì­®áâì ­ ¯à ¢«¥­¨ï ¯®«ï H ¨ ���; ¯à¨ íâ®¬¢¥«¨ç¨­  ¢à é â¥«ì­®£® ¬¥å ­¨ç¥áª®£® ¬®¬¥­â ,¤¥©áâ¢ãîé¥£® ­  ¯«¥­ªã ¯à¨ «î¡®¬ §­ ç¥­¨¨ ¯®«ï,à ¢­  ­ã«î;

3) ãáâ ­ ¢«¨¢ ¥âáï ä¨ªá¨à®¢ ­­ë© ã£®« (
 �� 0:012 à ¤), ª®­âà®«¨àã¥¬ë© ¯® ®âà ¦¥­­®¬ã ®â¯®¤¢¥á  «ãçã á¢¥â ;4) ¢ª«îç ¥âáï ¬ ªá¨¬ «ì­® ¢®§¬®¦­ ï ­ ¯àï-¦¥­­®áâì ¬ £­¨â­®£® ¯®«ï ¨ ¯à¨ ã¬¥­ìè¥­¨¨ ¯®«ï¤«ï ª ¦¤®£® ¥£® §­ ç¥­¨ï Hi ¯® ã£«ã § ªàãç¨¢ ­¨ï­¨â¨  i ®¯à¥¤¥«ï¥âáï ª®¬¯¥­á¨àãîé¨© ¢à é â¥«ì-­ë© ¬¥å ­¨ç¥áª¨© ¬®¬¥­â Li = D i , ã¤¥à¦¨¢ î-é¨© ¯«¥­ªã ¢ à ¢­®¢¥á¨¨ (
 = const).� ª¨¬ ®¡à §®¬ ¯®«ãç îâ ¬ áá¨¢ ¨§ N §­ ç¥­¨©Hi ¨ á®®â¢¥âáâ¢ãîé¨å Li .� «¥¥, ¤«ï ª ¦¤®© ¯ àë ¨§ N ¨§¬¥à¥­¨© ¯®ä®à¬ã« ¬ (6){(8) ¯à¨ ¨§¢¥áâ­®¬ ®¡ê¥¬¥ ¯«¥­ª¨à ááç¨âë¢ îâáï ¢¥«¨ç¨­ë K , Ms ¨ HK . �¥®¡å®-¤¨¬®¥ ¤«ï ¢ëç¨á«¥­¨ï ®¡ê¥¬  ¯«¥­ª¨ §­ ç¥­¨¥ ¥¥â®«é¨­ë ¤«ï â®­ª¨å ¯«¥­®ª ®¯à¥¤¥«ï¥âáï ®¡ëç­®¨­â¥àä¥à¥­æ¨®­­ë¬ ¬¥â®¤®¬ �®« ­áª®£® [12]. �¡-à ¡®â ­­ë© ¬¥â®¤®¬ ­ ¨¬¥­ìè¨å ª¢ ¤à â®¢ ­ ¡®à¢ëç¨á«¥­­ëå §­ ç¥­¨© K , Ms ¨ HK ¤ ¥â ¨åáà¥¤­¨¥ §­ ç¥­¨ï á ­ ¨¬¥­ìè¥© ®è¨¡ª®©.�à¨ ¢ëç¨á«¥­¨ïå K? , Ms ¨ HK? ¨§ ¬ áá¨¢ §­ ç¥­¨© (Hi , Li ), ¯®«ãç¥­­ëå ¢ íªá¯¥à¨¬¥­â¥ ¯®áå¥¬¥, ¨§®¡à ¦¥­­®© ­  à¨á. 2, ­¥®¡å®¤¨¬® ãç¨âë-¢ âì ¢«¨ï­¨¥ ¯ à ¬ £­¥â¨§¬  ¯®¤«®¦ª¨ ¬ £­¨â­®©¯«¥­ª¨ ­  ¢¥«¨ç¨­ã ¢à é â¥«ì­®£® ¬¥å ­¨ç¥áª®£®¬®¬¥­â . �¥«¨ç¨­  ¯ à ¬ £­¨â­®£® ¬®¬¥­â  ¤«ï­¥ª®â®àëå ¯«¥­®ª, ¢ ç áâ­®áâ¨ ¯«¥­®ª á ¬ «®©á¯®­â ­­®© ­ ¬ £­¨ç¥­­®áâìî, áà ¢­¨¬ ,   ¨­®£¤ ¨ ¯à¥¢ëè ¥â (®á®¡¥­­® ¢ á¨«ì­ëå ¯®«ïå) ¬®¬¥­â,¤¥©áâ¢ãîé¨© ­  ¬ £­¨â­ãî ¯«¥­ªã. �à é â¥«ì­ë©¬®¬¥­â, ¤¥©áâ¢ãîé¨© ­  ¯ à ¬ £­¨â­ë© áä¥à®¨¤,á¯«îá­ãâë© ¢¤®«ì ®á¨ z , à ¢¥­ [5]L0 = 12�0�2 Nz �Nx(1 +�Nz)(1 +�Nx)H2 sin 2�;¨ ¤«ï ¯®¤«®¦ª¨ ¢ ä®à¬¥ ¤¨áª , ä ªâ®àë ä®à¬ëª®â®à®£® à ¢­ë Nx �= 0 ¨ Nz �= 4 , ¨¬¥¥¬:L0 = 2��0 �21 + 4��H2 sin 2�:�¤¥áì �0 | ®¡ê¥¬ ¯®¤«®¦ª¨ ¨ � | ¥¥ ¯ à ¬ £­¨â-­ ï ¢®á¯à¨¨¬ç¨¢®áâì.� ª¨¬ ®¡à §®¬, ­  ¯«¥­ªã á ¯®¤«®¦ª®© ¤¥©áâ¢ã¥â¢à é â¥«ì­ë© ¬®¬¥­â, à ¢­ë©L= Lmech +L0 =Kef sin 2
;£¤¥ Kef =K� + 2��2H21 + 4�� �0:�¡ëç­® ¯ à ¬ £­¨â­ë© ¬®¬¥­â ãç¨âë¢ ¥âáï á«¥-¤ãîé¨¬ ®¡à §®¬: ¯à¥¤¢ à¨â¥«ì­® ¥£® ¨§¬¥àïîâ ¤«ï¯®¤¢¥á  á ¯®¤«®¦ª®© (¡¥§ ¬ £­¨â­®© ¯«¥­ª¨),  § â¥¬ ¢ëç¨â îâ ¨§ ®¡é¥£® ¬®¬¥­â , ¤¥©áâ¢ãîé¥£®­  ¬ £­¨â­ãî ¯«¥­ªã ­  ¯®¤«®¦ª¥.� â ¡«¨æ¥ ¯à¨¢¥¤¥­ë §­ ç¥­¨ï Ms ¨ K ¤«ï âà¥å®¤­®®á­ëå ¬ £­¨â­ëå ¯«¥­®ª ä¥àà¨â®¢-£à ­ â®¢,®¯à¥¤¥«¥­­ë¥ à §«¨ç­ë¬¨ á¯®á®¡ ¬¨.



44 �¥áâ­¨ª �®áª®¢áª®£® ã­¨¢¥àá¨â¥â . �¥à¨ï 3. �¨§¨ª . �áâà®­®¬¨ï. 2002. ò1� à ¬¥âàë �®¬¥à ¯«¥­ª¨ �¥â®¤1 2 3 ®¯à¥¤¥«¥­¨ïMs, �á 40 90 55 [8]40 91 50 �® ä®à¬ã«¥ (6)K? � 10�3, íà£�á¬�3 33 56 17 �®  ¬¯«¨âã¤¥ ªà¨¢®© (2)�)32 61 20 �® ä®à¬ã«¥ (7)�) �¬¯«¨âã¤  ªà¨¢®© ®¯à¥¤¥«ï¥âáï à §­®áâìî ¬¥¦¤ã ¬ ªá¨-¬ «ì­ë¬ ¨ ¬¨­¨¬ «ì­ë¬ §­ ç¥­¨ï¬¨ Lmech.� ª«îç¥­¨¥�à¥¤«®¦¥­­ë© ¢ à ¡®â¥ ¬¥â®¤ ¢ëç¨á«¥­¨ï ¬ £-­¨â­ëå ¯ à ¬¥âà®¢ ¯«¥­®ª ¯à¨ â®àá¨®­­ëå ¨§¬¥à¥-­¨ïå ¯à¨¬¥­¨¬ â®«ìª® ¤«ï ®¤­®®á­ëå ¬ £­¨â­ëå¯«¥­®ª. �¤­ ª®, ¢ ¯à¨­æ¨¯¥,  ­ «®£¨ç­®¥ ¢ëç¨á-«¥­¨¥ ¬®¦­® ¢ë¯®«­¨âì ¤«ï ¬ £­¨â­ëå ¯«¥­®ªá «î¡ë¬ á«®¦­ë¬ â¨¯®¬ ¬ £­¨â­®©  ­¨§®âà®¯¨¨.�«ï íâ®£® ­¥®¡å®¤¨¬® ¯à¥¤¢ à¨â¥«ì­® ®¯à¥¤¥«¨âìå à ªâ¥à ¬ £­¨â­®©  ­¨§®âà®¯¨¨, ¨á¯®«ì§ãï â¥å­¨-ªã  ­¨§®¬¥âà  [7], ­  ®á­®¢¥ ãà ¢­¥­¨ï (2), § â¥¬¤«ï í­¥à£¨¨ ¬ £­¨â­®©  ­¨§®âà®¯¨¨, ª ª ¯à ¢¨-«®, ­  ®á­®¢¥ ä¥­®¬¥­®«®£¨ç¥áª¨å á®®â­®è¥­¨¨©[2, à §¤¥« IV] § ¯¨á âì ãà ¢­¥­¨ï,  ­ «®£¨ç­ë¥ (3)¨ (4), ¨«¨ íª¢¨¢ «¥­â­®¥ ¨¬ ãà ¢­¥­¨¥ (5). � «¥¥,¨á¯®«ì§ãï á®®â¢¥âáâ¢ãîé¥¥ §­ ç¥­¨î (1) ®¯à¥¤¥-«¥­¨¥ íää¥ªâ¨¢­®£® ¯®«ï ¬ £­¨â­®©  ­¨§®âà®¯¨¨Han = � �WAn�M , £¤¥ WAn | ¯«®â­®áâì í­¥à£¨¨ ¬ £-­¨â­®©  ­¨§®âà®¯¨¨, ¬®¦­® § ¯¨á âì á®®â­®è¥­¨ï, ­ «®£¨ç­ë¥ (6) ¨ (7). � ª¨¬ ®¡à §®¬, ¯à¨¢¥¤¥­­ ïâ¥å­¨ª  ¢ëç¨á«¥­¨© ï¢«ï¥âáï ã­¨¢¥àá «ì­®© ¤«ïè¨à®ª®£® ª« áá  ¬ £­¨â­ëå ¯«¥­®ª, ¨á¯®«ì§ã¥¬ëåª ª ¤«ï ¯à®¬ëè«¥­­ëå, â ª ¨ ¤«ï ­ ãç­ëå æ¥«¥©.
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¯ãâ¥© ¯®«ãç¥­¨ï â®­ª¨å ã¯®àï¤®ç¥­­ëå ¯«¥­®ª ï¢-«ï¥âáï ¬¥â®¤ �¥­£¬îà {�«®¤¦¥ââ [1]. �à¨¬¥­¥­¨¥¯«¥­®ª �� ¢®§¬®¦­® ¢ á ¬ëå à §«¨ç­ëå ®¡« á-âïå â¥å­¨ª¨, ¢ ç áâ­®áâ¨ ¯à¨ á®§¤ ­¨¨ á¥­á®à®¢,à §«¨ç­ëå ãáâà®©áâ¢ ¬¨ªà®- ¨ ¬®«¥ªã«ïà­®© í«¥ª-âà®­¨ª¨ [2, 3]. � ¯®á«¥¤­¥¬ á«ãç ¥ íâ¨ ¯«¥­ª¨


