
ISSN 1561 -9087 �à¨ª« ¤­  £÷¤à®¬¥å ­÷ª . 2004. �®¬ 6 (78), N 3. �. 41 { 47��� 532.542.4� ������� � ������� ������������ ������������� ��������� �� �������� ���������������. �. �����, �. �. �������­áâ¨âãâ £¨¤à®¬¥å ­¨ª¨ ��� �ªà ¨­¨, �¨¥¢�®«ãç¥­® 03.03.2004�à¥¤«®¦¥­ ­®¢ë© ¯®¤å®¤ ª ®¯à¥¤¥«¥­¨î áª®à®áâ¨ ¯ ¤¥­¨ï ¬­®¦¥áâ¢  ¢§¢¥è¥­­ëå â¢¥à¤ëå ç áâ¨æ ¢ ¦¨¤ª®áâ¨, ¢®á­®¢ã ª®â®à®£® ¯®«®¦¥­   ­ «®£¨ï á íää¥ªâ¨¢­®© ¢ï§ª®áâìî áãá¯¥­§¨¨. �®«ãç¥­  ¯à®áâ ï § ¢¨á¨¬®áâì ¤«ï ®¯à¥-¤¥«¥­¨ï ®â­®á¨â¥«ì­®© áª®à®áâ¨ á¥¤¨¬¥­â æ¨¨ áâ®ªá®¢ëå ç áâ¨æ ¨ ãáâ ­®¢«¥­  áâ¥¯¥­ì ¢«¨ï­¨ï ®¡ê¥¬­®© ª®­æ¥­-âà æ¨¨ ¨ ä®à¬ë ç áâ¨æ ­  ¢¥«¨ç¨­ã íâ®© áª®à®áâ¨. �à¨¢¥¤¥­ë à¥§ã«ìâ âë á®¯®áâ ¢«¥­¨ï íªá¯¥à¨¬¥­â «ì­ëå§­ ç¥­¨© áª®à®áâ¨ á¥¤¨¬¥­â æ¨¨ á à áç¥â­ë¬¨.� ¯à®¯®­®¢ ­® ­®¢¨© ¯i¤åi¤ ¤® ¢¨§­ ç¥­­ï è¢¨¤ª®áâi ¯ ¤i­­ï ¡¥§«içi § ¢¨á«¨å â¢¥à¤¨å ç áâ¨­®ª ã ài¤¨­i, ¢ ®á­®¢ãïª®£® ¯®ª« ¤¥­   ­ «®£iï § ¥ä¥ªâ¨¢­®î ¢'ï§ªiáâî áãá¯¥­§iù. �¤¥à¦ ­® ¯à®áâã § «¥¦­iáâì ¤«ï ¢¨§­ ç¥­­ï ¢i¤­®á­®ùè¢¨¤ª®áâi á¥¤¨¬¥­â æiù áâ®ªá®¢¨å ç áâ¨­®ª â  ãáâ ­®¢«¥­® áâã¯i­ì ¢¯«¨¢ã ®¡'õ¬­®ù ª®­æ¥­âà æiù i ä®à¬¨ ç áâ¨­®ª­  ¢¥«¨ç¨­ã æiõù è¢¨¤ª®áâi. � ¢¥¤¥­i à¥§ã«ìâ â¨ §iáâ ¢«¥­­ï ¥ªá¯¥à¨¬¥­â «ì­¨å §­ ç¥­ì è¢¨¤ª®áâi á¥¤¨¬¥­â æiù §à®§à åã­ª®¢¨¬¨.The new approach to de�nition of velosity of falling of set of the weighed �rm particles in a liquid in which basis theanalogy to e�ective viscosity of suspension is put is o�ered. Simple dependence for de�nition of relative velosity of stokesparticles sedimentation is received and the degree of in
uence of volumetric concentration and the form of particles isestablished on size of this velosity. Results of comparison of experimental values of sedimentation velosity with settlementare resulted.�����������ã­¤ ¬¥­â «ì­®¬ã ¨áá«¥¤®¢ ­¨î áª®à®áâ¥©®á¥¤ ­¨ï ¢§¢¥è¥­­ëå ¢ ¦¨¤ª®áâ¨ â¢¥à¤ëå ç áâ¨æ¯®á¢ïé¥­® ¡®«ìè®¥ ª®«¨ç¥áâ¢® â¥®à¥â¨ç¥áª¨å ¨íªá¯¥à¨¬¥­â «ì­ëå à ¡®â. �®«­ë© ¨ ¯®á«¥¤®¢ -â¥«ì­ë© ®¡§®à à ¡®â, ®¯ã¡«¨ª®¢ ­­ëå ¢ § àã¡¥¦-­®© «¨â¥à âãà¥ ¢ ¯¥à¨®¤ ¤® á¥à¥¤¨­ë 60-å £®¤®¢¯à®è«®£® áâ®«¥â¨ï, ¯à¥¤áâ ¢«¥­ ¢ [1]. � ¡®«¥¥¯®§¤­¨¬ à ¡®â ¬, ¢¯«®âì ¤® ­ áâ®ïé¥£® ¢à¥¬¥­¨,®â­®áïâáï, ¢ ç áâ­®áâ¨ [2 {11]. � â¥®à¥â¨ç¥áª¨åà ¡®â å áª®à®áâì á¥¤¨¬¥­â æ¨¨ ¨áá«¥¤ã¥âáï, ª ª¯à ¢¨«®, ¢ à ¬ª å £¨¤à®¤¨­ ¬¨ª¨ ¬¥¤«¥­­ëå â¥-ç¥­¨© ¢ï§ª®© ¦¨¤ª®áâ¨, å à ªâ¥à¨§ã¥¬ëå ¬ «ë-¬¨ ç¨á« ¬¨ �¥©­®«ì¤á . �­ ç¥ £®¢®àï, â¥ç¥­¨¥¦¨¤ª®áâ¨ ®â­®á¨â¥«ì­® ¯ ¤ îé¨å ç áâ¨æ à áá¬ -âà¨¢ ¥âáï « ¬¨­ à­ë¬ ¨ ¤®áâ â®ç­® ¬¥¤«¥­­ë¬,çâ®¡ë ¯à¨ à¥è¥­¨¨ ãà ¢­¥­¨© � ¢ì¥-�â®ªá  ¬®¦-­® ¡ë«® ­¥ ãç¨âë¢ âì ¨­¥àæ¨®­­ë¥ íää¥ªâë.�®£« á­® à¥§ã«ìâ â ¬ ¢ë¯®«­¥­­ëå ¨áá«¥¤®¢ -­¨©, ­  ãà®¢­¥ ¬¨ªà®áâàãªâãàë áãá¯¥­§¨¨ ¯à®-æ¥áá ®á¥¤ ­¨ï â¢¥à¤ëå ç áâ¨æ ¯®¤ ¤¥©áâ¢¨¥¬,­ ¯à¨¬¥à, á¨«ë âï¦¥áâ¨, ¢ ®¡é¥¬-â®, ¤®¢®«ì­®á«®¦­ë©. �â¥¯¥­ì £¨¤à®¤¨­ ¬¨ç¥áª®£® ¢§ ¨¬®-¤¥©áâ¢¨ï á¥¤¨¬¥­â¨àã¥¬ëå ç áâ¨æ ¬¥¦¤ã á®¡®©§ ¢¨á¨â ¢ ®¡é¥¬ á«ãç ¥ ®â ¬­®£¨å ¯ à ¬¥âà®¢,¢ ç áâ­®áâ¨, ®â ä®à¬ë ¨ à §¬¥à®¢ ç áâ¨æ ¨ à á-áâ®ï­¨© ¬¥¦¤ã ­¨¬¨; ®à¨¥­â æ¨¨ ª ¦¤®© ç áâ¨-æë ®â­®á¨â¥«ì­® ­ ¯à ¢«¥­¨ï á¨«ë âï¦¥áâ¨; áª®-

à®áâ¥© ¯®áâã¯ â¥«ì­®£® ¨ ¢à é â¥«ì­®£® ¤¢¨¦¥-­¨© ç áâ¨æ ¯® ®â­®è¥­¨î ª ¦¨¤ª®áâ¨ ­  ¡¥áª®-­¥ç­®áâ¨. �à®æ¥áá ®á¥¤ ­¨ï áãá¯¥­§¨¨ §­ ç¨â¥«ì-­® ãá«®¦­ï¥âáï ¢ á«ãç ïå ¡à®ã­®¢áª¨å ¨ ¯®«¨¤¨á-¯¥àá­ëå ç áâ¨æ. �  áª®à®áâì ®á¥¤ ­¨ï ¬®£ãâ ¢«¨-ïâì â ª¦¥ áâ¥­ª¨, ®£à ­¨ç¨¢ îé¨¥ áãá¯¥­§¨î.�§¢¥áâ­® ¡®«ìè®¥ ª®«¨ç¥áâ¢® ä®à¬ã« ¤«ï ®¯à¥-¤¥«¥­¨ï áª®à®áâ¨ á¥¤¨¬¥­â æ¨¨, ¯®«ãç¥­­ëå à §-­ë¬¨  ¢â®à ¬¨ ¤«ï à §«¨ç­ëå á¨âã æ¨© £¨¤à®¤¨-­ ¬¨ç¥áª®£® ¢§ ¨¬®¤¥©áâ¢¨ï ç áâ¨æ ¬¥¦¤ã á®¡®©¨ á ®£à ­¨ç¨¢ îé¨¬¨ áãá¯¥­§¨î áâ¥­ª ¬¨. �¤-­ ª®, ­¥á¬®âàï ­  ª®àà¥ªâ­®áâì ¯®áâ ­®¢®ª ¨ à¥-è¥­¨ï ªà ¥¢ëå £¨¤à®¤¨­ ¬¨ç¥áª¨å § ¤ ç ¨ ¯à¨­ï-â¨ï â¥å ¨«¨ ¤àã£¨å ä¨§¨ç¥áª¨ ¯à¨¥¬«¥¬ëå £¨¯®-â¥§, á¢ï§ ­­ëå á ®¯à¥¤¥«¥­¨¥¬ áª®à®áâ¨ á¥¤¨¬¥­-â æ¨¨, ¬­®£¨¥ ¨§ ¯®«ãç¥­­ëå ä®à¬ã« ­ å®¤ïâáï¢ ­¥ á®¢á¥¬ ã¤®¢«¥â¢®à¨â¥«ì­®¬ á®£« á¨¨ á ®¯ëâ-­ë¬¨ ¤ ­­ë¬¨.�¨¦¥ ¯à¥¤« £ ¥âáï ¯à®áâ ï ä®à¬ã«  á¥¤¨¬¥­-â æ¨®­­®© áª®à®áâ¨, ª®â®à ï ¯®«ãç¥­  ­  ®á­®¢¥ ­ «®£¨¨ á ¢ï§ª®áâìî áãá¯¥­§¨¨ ¨ ¢¯®«­¥ ã¤®¢«¥-â¢®à¨â¥«ì­® á®£« áã¥âáï á à¥§ã«ìâ â ¬¨ íªá¯¥à¨-¬¥­â®¢. �¤­ ª®, ¯à¥¦¤¥ ç¥¬ ¯¥à¥©â¨ ª ¥¥ ¢ë¢®¤ã,¯à® ­ «¨§¨àã¥¬ à¥§ã«ìâ âë â¥®à¥â¨ç¥áª®© à ¡®-âë [2], ¢ ª®â®à®© ¨áá«¥¤®¢ ­® £¨¤à®¤¨­ ¬¨ç¥áª®¥¢§ ¨¬®¤¥©áâ¢¨¥ ç áâ¨æ, ¬¥¤«¥­­® ¯¥à¥¬¥é îé¨å-áï ®â­®á¨â¥«ì­® ¦¨¤ª®áâ¨ ¢ ª®­æ¥­âà¨à®¢ ­­ëå¤¨á¯¥àá­ëå á¨áâ¥¬ å, ¨ ¯®«ãç¥­® ¢ëà ¦¥­¨¥ á¨«ë¢ï§ª®£® á®¯à®â¨¢«¥­¨ï, ¤¥©áâ¢ãîé¥© ­  ª ¦¤ãîc
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ISSN 1561 -9087 �à¨ª« ¤­  £÷¤à®¬¥å ­÷ª . 2004. �®¬ 6 (78), N 3. �. 41 { 47¨§ ç áâ¨æ.� [2] à áá¬ âà¨¢ îâáï áä¥à¨ç¥áª¨¥ áâ®ªá®¢ë¥ç áâ¨æë à ¤¨ãá  a, à ¢­®¬¥à­® à á¯à¥¤¥«¥­­ë¥ ¢¢ï§ª®© ¡¥§£à ­¨ç­®© ¦¨¤ª®áâ¨, ª®â®à ï ¯®ª®¨â-áï ­  ¡¥áª®­¥ç­®áâ¨. �«ï ®¯à¥¤¥«¥­¨ï ¢ëè¥ãª -§ ­­®© á¨«ë ¢ï§ª®£® á®¯à®â¨¢«¥­¨ï ¨á¯®«ì§ã¥âáïïç¥¥ç­ ï ¬®¤¥«ì. �¡« áâì, § ¯®«­¥­­ ï áãá¯¥­§¨-¥©, à §¡¨¢ ¥âáï ­  àï¤ ®¤¨­ ª®¢ëå ïç¥¥ª, ¯à¨ç¥¬¢ ª ¦¤®© ¨§ ­¨å ­ å®¤¨âáï à®¢­® ®¤­  ç áâ¨æ .�à¥¤¯®« £ ¥âáï, çâ® ïç¥©ª¨ áä¥à¨ç¥áª¨¥ ¨ ª®­-æ¥­âà¨ç¥áª¨¥ á ç áâ¨æ¥©. � ¤¨ãá ïç¥©ª¨ b ®¯à¥¤¥-«ï¥âáï ¨§ ãá«®¢¨ï, çâ® ¢­ãâà¨ ­¥¥ ®¡ê¥¬­ ï ª®­-æ¥­âà æ¨ï â¢¥à¤®© ä §ë à ¢­ï¥âáï áà¥¤­¥© ®¡ê-¥¬­®© ª®­æ¥­âà æ¨¨ áãá¯¥­§¨¨ C. � íâ®¬ á«ãç ¥b=a = C�1=3, å®âï ¢ [2] ¨á¯®«ì§ã¥âáï ¡®«¥¥ ®¡é¥¥¢ëà ¦¥­¨¥ ba = KC�1=3; (1)£¤¥ K { ¯®¯à ¢®ç­ë© ª®íää¨æ¨¥­â, ¡«¨§ª¨© ª ¥¤¨-­¨æ¥. �®§¬ãé¥­¨ï â¥ç¥­¨ï, ¢­®á¨¬ë¥ ®â¤¥«ì­®©ç áâ¨æ¥©, «®ª «¨§®¢ ­ë ¢ ¯à¥¤¥« å ®¡ê¥¬  ïç¥©-ª¨, â ª çâ® ­ «¨ç¨¥ á®á¥¤­¨å ç áâ¨æ ¢­¥ ïç¥©ª¨­¥ ¢«¨ï¥â ­  ¢®§¬ãé¥­­®¥ â¥ç¥­¨¥ ¢­ãâà¨ ­¥¥.� â¥¬ â¨ç¥áª¨ íâ® ¢ëà ¦ ¥âáï ¢ § ¤ ­¨¨ ­  ¯®-¢¥àå­®áâ¨ ïç¥©ª¨ ãá«®¢¨ï à ¢¥­áâ¢  ­ã«î à ¤¨- «ì­®© á®áâ ¢«ïîé¥© áª®à®áâ¨ ¢®§¬ãé¥­¨ï, ¢­®-á¨¬®£® ç áâ¨æ¥© ¢ á®®â¢¥âáâ¢ãîé¥© ¥© ïç¥©ª¥.�­ãâà¨ ª®«ìæ¥¢®£® á«®ï a < r < b ¢®§¬ãé¥­­®¥ â¥-ç¥­¨¥ ¦¨¤ª®áâ¨ ã¤®¢«¥â¢®àï¥â «¨­¥ à¨§®¢ ­­ë¬ãà ¢­¥­¨ï¬ � ¢ì¥-�â®ªá . �¥è¥­¨¥ íâ¨å ãà ¢­¥-­¨© ¢ áä¥à¨ç¥áª¨å ª®®à¤¨­ â å ¯®«ãç ¥âáï ¢ § -¬ª­ãâ®¬ ¢¨¤¥ ¨ ãç¨âë¢ ¥â ¯®áà¥¤áâ¢®¬ ¢ëè¥ãª -§ ­­®£® £à ­¨ç­®£® ãá«®¢¨ï ­  ¯®¢¥àå­®áâ¨ ïç¥©-ª¨ ª®­æ¥­âà æ¨î áãá¯¥­§¨¨ C. �  ®á­®¢¥ ¯®«ãç¥­-­®£® à¥è¥­¨ï ¢ [2] ­ ©¤¥­® á«¥¤ãîé¥¥ ¢ëà ¦¥­¨¥¤«ï á¨«ë ¢ï§ª®£® á®¯à®â¨¢«¥­¨ï F , ¤¥©áâ¢ãîé¥©­  ®¤­ã ç áâ¨æã:F = 6��0aU �1 + 53M ( )� ; (2)M ( ) =  3(3�  2)2� 5 3 + 3 5 ;  = ab = 1KC1=3; (3)£¤¥ �0 { ¤¨­ ¬¨ç¥áª ï ¢ï§ª®áâì ¦¨¤ª®áâ¨; U { áª®-à®áâì ¯¥à¥¬¥é¥­¨ï ç áâ¨æ ®â­®á¨â¥«ì­® ¦¨¤ª®-áâ¨. � ª ¢¨¤¨¬, ¢¥áì íää¥ªâ ¢«¨ï­¨ï ®¡ê¥¬­®©ª®­æ¥­âà æ¨¨ â¢¥à¤ëå ç áâ¨æ ­  á¨«ã F § ª«îç¥­¢ ¢¥«¨ç¨­¥ 5=3M ( ).�­ «¨§ ¢ëà ¦¥­¨ï (2) ¯®ª §ë¢ ¥â, çâ® ¢ á«ãç ¥ãáâ ­®¢¨¢è¥£®áï £à ¢¨â æ¨®­­®£® ®á¥¤ ­¨ï â¢¥à-¤ëå ç áâ¨æ áãá¯¥­§¨¨, ª®£¤  á¨«  âï¦¥áâ¨, ¤¥©-áâ¢ãîé ï ­  ç áâ¨æã á ãç¥â®¬ ¢ëâ «ª¨¢ îé¥©á¨«ë, ãà ¢­®¢¥è¨¢ ¥âáï á¨«®© ¢ï§ª®£® á®¯à®â¨-¢«¥­¨ï, ¢¥«¨ç¨­  5=3M ( ) ­¥ ¬®¦¥â à áá¬ âà¨-

¢ âìáï ¢ ª ç¥áâ¢¥ ¯®¯à ¢ª¨ ª áª®à®áâ¨ U , ¯®áª®«ì-ªã á à®áâ®¬ ®¡ê¥¬­®© ª®­æ¥­âà æ¨¨ áãá¯¥­§¨¨ ¢®¯ëâ å ­ ¡«î¤ ¥âáï ã¬¥­ìè¥­¨¥ áª®à®áâ¨ U , â®-£¤  ª ª ¢ëè¥ãª § ­­ ï ¢¥«¨ç¨­  ¢ íâ®¬ á«ãç ¥ã¢¥«¨ç¨¢ ¥âáï. �¤¨­áâ¢¥­­ë¬ ¯ à ¬¥âà®¬, ¯®®â­®è¥­¨î ª ª®â®à®¬ã ¢¥«¨ç¨­ã 5=3M ( ) ¬®¦-­® à áá¬ âà¨¢ âì ¢ ª ç¥áâ¢¥ ¯®¯à ¢ª¨, ï¢«ï¥âáï¢ï§ª®áâì ¦¨¤ª®áâ¨ �0. �®íâ®¬ã ¢¥«¨ç¨­  (1 +5=3M ( )) ¤®«¦­  ä¨§¨ç¥áª¨ âà ªâ®¢ âìáï ª ª ®â-­®è¥­¨¥ ¢ï§ª®áâ¨ áãá¯¥­§¨¨ � ª ¢ï§ª®áâ¨ ¦¨¤ª®-áâ¨ �0, â. ¥. ��0 = �1 + 53M ( )� : (4)�à ¢®¬®ç­®áâì ¢ëè¥áª § ­­®£® ¯®¤â¢¥à¦¤ ¥âáïâ ª¦¥ â¥¬, çâ® ¬®¤¥«¨, ¡«¨§ª¨¥ ª ïç¥¥ç­®© ¢ [2],¨á¯®«ì§®¢ «¨áì à §­ë¬¨ ¨áá«¥¤®¢ â¥«ï¬¨, ¢ ç áâ-­®áâ¨, �¨¬å®© ¨ � ¯¯¥«¥¬, ¤«ï ¢ëç¨á«¥­¨ï ¢ï§-ª®áâ¨ áãá¯¥­§¨© [1]. �á¥ íâ® £®¢®à¨â ® â®¬, çâ®¢ëà ¦¥­¨¥ (2) ¬®¦­® ¯¥à¥¯¨á âì ¢ ¢¨¤¥F = 6��aU: (5)�«¥¤®¢ â¥«ì­®, ¯à¨ ¢ëç¨á«¥­¨¨ á¨«ë ¢ï§ª®£®á®¯à®â¨¢«¥­¨ï, ¤¥©áâ¢ãîé¥© ­  ª ¦¤ãî ¨§ â¢¥à-¤ëå ç áâ¨æ, ¯¥à¥¬¥é îé¨åáï á ¯®áâ®ï­­®© áª®à®-áâìî U ®â­®á¨â¥«ì­® ¦¨¤ª®© ä §ë, ­ã¦­® ãç¨âë-¢ âì ¢ï§ª®áâì áãá¯¥­§¨¨. �à¨ íâ®¬ áâ¥¯¥­ì ¤®áâ®-¢¥à­®áâ¨ ä®à¬ã«ë (5) ¯à¨¬¥­¨â¥«ì­® ª â®© ¨«¨¤àã£®© á¨âã æ¨¨ £¨¤à®¤¨­ ¬¨ç¥áª®£® ¢§ ¨¬®¤¥©-áâ¢¨ï ç áâ¨æ ¤àã£ á ¤àã£®¬ ¨ á ®£à ­¨ç¨¢ îé¨¬¨áãá¯¥­§¨î áâ¥­ª ¬¨ ¡ã¤¥â ®¤­®§­ ç­® ®¯à¥¤¥«ïâì-áï áâ¥¯¥­ìî ¤®áâ®¢¥à­®áâ¨ ¨á¯®«ì§ã¥¬®© ä®à¬ã-«ë ¤«ï ¢ï§ª®áâ¨ áãá¯¥­§¨¨ ¯à¨¬¥­¨â¥«ì­® ª â®©¦¥ á¨âã æ¨¨.� ª¨¬ ®¡à §®¬, ¥á«¨ ®á­®¢ë¢ âìáï ­   ­ «®£¨¨á ¢ï§ª®áâìî áãá¯¥­§¨¨, â® § ¤ ç  ®¯à¥¤¥«¥­¨ï áª®-à®áâ¨ ®á¥¤ ­¨ï â¢¥à¤ëå ç áâ¨æ ¯à¨ ¨å ®¡ê¥¬-­®© ª®­æ¥­âà æ¨¨ C á¢®¤¨âáï ª § ¤ ç¥ ®¯à¥¤¥«¥-­¨ï áª®à®áâ¨ ®á¥¤ ­¨ï ®¤­®© ç áâ¨æë ¢ ­¥ª®â®à®©¦¨¤ª®áâ¨, ¢ï§ª®áâì ¨ ¯«®â­®áâì ª®â®à®© à ¢­ï-îâáï ¢ï§ª®áâ¨ ¨ ¯«®â­®áâ¨ áãá¯¥­§¨¨. �®­ïâ­®,çâ® ¯®«ãç¥­­ ï â ª¨¬ ®¡à §®¬ ä®à¬ã«  ¤«ï ®¯à¥-¤¥«¥­¨ï áª®à®áâ¨ á¥¤¨¬¥­â æ¨¨ ¡ã¤¥â ãç¨âë¢ âì¢«¨ï­¨¥ ª®­æ¥­âà æ¨¨ ­  íâã áª®à®áâì.1. ����������� �������� �������-����� �� ������ �������� � ���-������ ����������ãáâì ¢§¢¥è¥­­ë¥ ¢ ¦¨¤ª®áâ¨ ¬¥«ª¨¥ áä¥à¨ç¥-áª¨¥ ç áâ¨æë à ¤¨ãá  a ¯®¤ ¤¥©áâ¢¨¥¬ á¨«ë âï¦¥-áâ¨ ¯ ¤ îâ áâ æ¨®­ à­® á® áª®à®áâìî U . �ã¤¥¬42 �. �. �à¨«ì, �. �. �¥à¬ ­



ISSN 1561 -9087 �à¨ª« ¤­  £÷¤à®¬¥å ­÷ª . 2004. �®¬ 6 (78), N 3. �. 41 { 47¯®« £ âì, çâ® ¦¨¤ª®áâì ­¥®£à ­¨ç¥­­  ¨ ¯®ª®¨â-áï ­  ¡¥áª®­¥ç­®áâ¨,   â¢¥à¤ë¥ ç áâ¨æë à á¯à¥-¤¥«¥­ë ¢ ­¥© ¯à ªâ¨ç¥áª¨ à ¢­®¬¥à­®. �®áª®«ìªãà áá¬ âà¨¢ ¥¬ ï áãá¯¥­§¨ï ­ å®¤¨âáï ¢ ª¢ §¨áâ -â¨ç¥áª®¬ á®áâ®ï­¨¨ ¨ ¢§¢¥è¥­­ë¥ ç áâ¨æë ¯¥à¥-¤ îâ á¢®© ¢¥á ¦¨¤ª®áâ¨, £à ¤¨¥­â ®áà¥¤­¥­­®£®¤ ¢«¥­¨ï ¢ ­¥© rP ¡ã¤¥â:rP = ��g; � = �0 + (�0 � �0)C;£¤¥ �0, �0 ¨ � { ¯«®â­®áâì ¦¨¤ª®áâ¨, â¢¥à¤ëå ç -áâ¨æ ¨ áãá¯¥­§¨¨; g { ãáª®à¥­¨¥ á¢®¡®¤­®£® ¯ ¤¥-­¨ï.�  ª ¦¤ãî ¨§ ç áâ¨æ áãá¯¥­§¨¨ ¤¥©áâ¢ãîâ:á¨«  âï¦¥áâ¨ G, G = �0g43�a3;¢ëâ «ª¨¢ îé ï á¨«  R,R = ZV rPdV = ��g43�a3;á¨«  ¢ï§ª®£® á®¯à®â¨¢«¥­¨ï F ,F = �6��aU:�§ à ¢¥­áâ¢  ­ã«î  «£¥¡à ¨ç¥áª®© áã¬¬ë ¢á¥åíâ¨å á¨« ¢ëâ¥ª ¥â ¢ëà ¦¥­¨¥ ¤«ï áª®à®áâ¨ á¥¤¨-¬¥­â æ¨¨ U = 29(�0 � �0)ga2 1� C� : (6)� á«ãç ¥ ¯ ¤¥­¨ï á ¯®áâ®ï­­®© áª®à®áâìî U0®¤¨­®ç­®© ç áâ¨æë ¢ ­¥®£à ­¨ç¥­­®© ®¤­®à®¤­®©¦¨¤ª®áâ¨, ª®â®à ï ¯®ª®¨âáï ­  ¡¥áª®­¥ç­®áâ¨, ¬®-¦¥¬ ­ ¯¨á âì, ¯®  ­ «®£¨¨ á (6),U0 = 29(�0 � �0)ga2 1�0 : (7)� §¤¥«¨¢ ãà ¢­¥­¨¥ (6) ­  ãà ¢­¥­¨¥ (7), ­ ©¤¥¬UU0 = 1�C�=�0 : (8)�î¡®¯ëâ­® ®â¬¥â¨âì, çâ® ¥é¥ ¢ 50-å £®¤ å ¯à®-è«®£® áâ®«¥â¨ï àï¤®¬ ¨áá«¥¤®¢ â¥«¥© ¡ë«  ¯à¥¤-¯à¨­ïâ  ¯®¯ëâª  ¯®áâà®¨âì ¯®«ãí¬¯¨à¨ç¥áªãîâ¥®à¨î ¢ï§ª®áâ¨ áãá¯¥­§¨© ­  ®á­®¢¥  ­ «®£¨¨ áá¥¤¨¬¥­â æ¨¥©. �à¨ íâ®¬ ¯®«ãç¥­ë à §«¨ç­ë¥¯®«ãí¬¯¨à¨ç¥áª¨¥ á®®â­®è¥­¨ï ¬¥¦¤ã ¢ï§ª®áâìîáãá¯¥­§¨© ¨ áª®à®áâìî á¥¤¨¬¥­â æ¨¨. � ª, ¢ [1]®â¬¥ç ¥âáï, çâ® ¢ à ¡®â¥ �®ªá«¨ íâ® á®®â­®è¥-­¨¥ ¨¬¥¥â ¢¨¤ ��0 = (1�C)2U=U0 ;

  ¢ à ¡®â¥ �¨­ç { ��0 = 1� CU=U0 :�¨¤­®, çâ® ¢â®à®¥ ¨§ íâ¨å á®®â­®è¥­¨© á®®â¢¥â-áâ¢ã¥â ä®à¬ã«¥ (8).� ª ¨§¢¥áâ­®, ®â­®á¨â¥«ì­ ï ¢ï§ª®áâì áãá¯¥­-§¨¨ �=�0 ã¢¥«¨ç¨¢ ¥âáï á à®áâ®¬ ®¡ê¥¬­®© ª®­-æ¥­âà æ¨¨ â¢¥à¤ëå ç áâ¨æ, ¯®íâ®¬ã, á®£« á­® (8),áª®à®áâì ®á¥¤ ­¨ï â¢¥à¤ëå ç áâ¨æ áãá¯¥­§¨¨ ¡ã-¤¥â ¢ ¤ ­­®¬ á«ãç ¥ ã¬¥­ìè âìáï. �¨§¨ç¥áª¨ íâ®®¡êïá­ï¥âáï â¥¬, çâ® ã¢¥«¨ç¥­¨¥ ®¡ê¥¬­®© ª®­-æ¥­âà æ¨¨ ¯à¨¢®¤¨â ª ã¢¥«¨ç¥­¨î ¨­â¥­á¨¢­®áâ¨à ¡®âë ¢ï§ª¨å ­ ¯àï¦¥­¨© ¢®§¬ãé¥­­®£® â¥ç¥-­¨ï ¦¨¤ª®áâ¨, ®ªàã¦ îé¥© â¢¥à¤ë¥ ç áâ¨æë, § áç¥â ç¥£® ¨ ã¢¥«¨ç¨¢ ¥âáï íää¥ªâ¨¢­ ï ¢ï§ª®áâìáãá¯¥­§¨¨.�«ï ®¯à¥¤¥«¥­¨ï ¢¥«¨ç¨­ë �=�0 ¨á¯®«ì§ã¥¬ä®à¬ã«ã [12] ��0 = 1 + 1:5C(1�C)2 ; (9)®¡« áâì ¯à¨¬¥­¥­¨ï ª®â®à®© ®£à ­¨ç¥­  §­ ç¥­¨-ï¬¨ ª®­æ¥­âà æ¨¨ C � 0:3. �«ï ¯à¥¤¥«ì­® ¬ «ëåª®­æ¥­âà æ¨© íâ  ä®à¬ã«  ã¯à®é ¥âáï ¨ ¯à¨­¨-¬ ¥â ¢¨¤ ��0 = 1 + 3:5C: (10)�®à¬ã«  (9) ¯®«ãç¥­  ­  ®á­®¢¥ áâàãªâãà­® ¤¨-­ ¬¨ç¥áª®£® ¬¥â®¤  ¬ â¥¬ â¨ç¥áª®£® à¥®«®£¨ç¥-áª®£® ¬®¤¥«¨à®¢ ­¨ï áãá¯¥­§¨©, â.¥. ¯ãâ¥¬ ¢ëç¨-á«¥­¨ï ®áà¥¤­¥­­ëå ª á â¥«ì­ëå ­ ¯àï¦¥­¨© ��ijáãá¯¥­§¨¨. �«ï ç¨áâ® á¤¢¨£®¢®£® ¬¥¤«¥­­®£® â¥ç¥-­¨ï áãá¯¥­§¨¨ ¢ëà ¦¥­¨¥ ¤«ï ��ij ¬®¦­® ä®à¬ «ì-­® § ¯¨á âì ¢ ¢¨¤¥��ij = 2�(1�C)�ij; (11)� = �0�1 + Ch�0iji2�0(1�C)�ij� ; (12)£¤¥ �ij { ¯®áâ®ï­­ë© á¨¬¬¥âà¨ç¥áª¨© â¥­§®à £à -¤¨¥­â®¢ áª®à®áâ¥© ­¥¢®§¬ãé¥­­®£® â¥ç¥­¨ï ¦¨¤-ª®áâ¨; h�0iji { ®áà¥¤­¥­­ë¥ ª á â¥«ì­ë¥ ­ ¯àï¦¥-­¨ï ¢ â¢¥à¤®© ä §¥. �«¥¤®¢ â¥«ì­®, ­¥¯®áà¥¤-áâ¢¥­­®¥ ¢ëç¨á«¥­¨¥ íää¥ªâ¨¢­®© ¢ï§ª®áâ¨ áãá-¯¥­§¨¨ � ¯® ä®à¬ã«¥ (12) âà¥¡®¢ «® ¡ë ¨áá«¥¤®¢ -­¨ï ®áà¥¤­¥­­ëå ª á â¥«ì­ëå ­ ¯àï¦¥­¨© ¢ â¢¥à-¤ëå ç áâ¨æ å, çâ® ¯à¥¤áâ ¢«ï¥âáï ¢¥áì¬  á«®¦-­ë¬. �®íâ®¬ã ¤«ï ¢®§¬®¦­®£® ¢ëç¨á«¥­¨ï ­ ¯àï-¦¥­¨© ��ij ¨á¯®«ì§ã¥âáï áâàãªâãà­® ¤¨­ ¬¨ç¥áª¨©¬¥â®¤, ¯à¨ íâ®¬, çâ® ®ç¥­ì ¢ ¦­®, ¢ [12] ¤®ª § ­®à ¢¥­áâ¢® ��ij = ��0ij1�C ; (13)�. �. �à¨«ì, �. �. �¥à¬ ­ 43



ISSN 1561 -9087 �à¨ª« ¤­  £÷¤à®¬¥å ­÷ª . 2004. �®¬ 6 (78), N 3. �. 41 { 47£¤¥ ��0ij { ®áà¥¤­¥­­ë¥ ª á â¥«ì­ë¥ ­ ¯àï¦¥­¨ï ¢¦¨¤ª®© ä §¥ áãá¯¥­§¨¨, ª®â®àë¥ ¢ëà ¦ îâáï ç¥-à¥§ ®áà¥¤­¥­­ë¥ ª á â¥«ì­ë¥ ­ ¯àï¦¥­¨ï ­¥¢®§-¬ãé¥­­®£® â¥ç¥­¨ï ¦¨¤ª®áâ¨, à ¢­ë¥ 2�0�ij, ¨ç¥à¥§ ¤®¯®«­¨â¥«ì­ë¥ ª á â¥«ì­ë¥ ­ ¯àï¦¥­¨ï,á¢ï§ ­­ë¥ á £¨¤à®¤¨­ ¬¨ç¥áª¨¬ ¢§ ¨¬®¤¥©áâ¢¨¥¬¦¨¤ª®áâ¨ ¨ â¢¥à¤ëå ç áâ¨æ. �ëà ¦¥­¨¥ (13) ¯à¨-­¨¬ ¥â á ãç¥â®¬ ¢ëç¨á«¥­­ëå ­ ¯àï¦¥­¨© ��0ij á«¥-¤ãîé¨© ¢¨¤: ��ij = 2�01 + 1:5C1�C �ik: (14)�à ¢­¨¢ ®¡  ¢ëà ¦¥­¨ï (11) ¨ (14), ¯®«ãç¨¬ä®à¬ã«ã (9).�â® ª á ¥âáï ä®à¬ã«ë (10), â® ®­  ®â«¨ç ¥âáï®â  ­ «®£¨ç­®© ä®à¬ã«ë �©­èâ¥©­  [13]��0 = 1 + 2:5Cª®íää¨æ¨¥­â®¬ ¯à¨ C ¯® â®© ¯à¨ç¨­¥, çâ® ¢ ¯à -¢®© ç áâ¨ ãà ¢­¥­¨© (13) ¨ (14) ¤®¯®«­¨â¥«ì­®ãç¨âë¢ ¥âáï ¬­®¦¨â¥«ì (1� C)�1.�®à¬ã«ë (9) ¨ (10) ®â­®áïâáï ª áä¥à¨ç¥áª¨¬ç áâ¨æ ¬ áãá¯¥­§¨¨. �ç¨âë¢ ï, ®¤­ ª®, çâ® ¢ï§-ª®áâì,   á«¥¤®¢ â¥«ì­®, ¨ áª®à®áâì á¥¤¨¬¥­â æ¨¨áãá¯¥­§¨¨ § ¢¨áïâ â ª¦¥ ®â ä®à¬ë ç áâ¨æ, ¯®¯ë-â ¥¬áï ãç¥áâì ¥¥ ¢ (9) ¨ (10), ¤«ï ç¥£® ¯¥à¥¯¨è¥¬íâ¨ ä®à¬ã«ë ¢ ¡®«¥¥ ®¡é¥¬ ¢¨¤¥��0 = 1 + �C(1� C)2 ; (15)��0 = 1 + �C; (16)£¤¥ � ¨ � { ¯®¯à ¢®ç­ë¥ ª®íää¨æ¨¥­âë.� á«ãç ¥ ç áâ¨æ ¢ ¢¨¤¥ áä¥à®¨¤®¢ ¢à é¥­¨ï ª®-íää¨æ¨¥­âë � ¨ � § ¢¨áïâ ®â ®â­®è¥­¨ï a0=b0, £¤¥a0 ¨ b0 = c0 { ¯®«ã®á¨ áä¥à®¨¤®¢. �«ï â ª¨å ç áâ¨æç¨á«®¢ë¥ §­ ç¥­¨ï ª®íää¨æ¨¥­â ,  ­ «®£¨ç­®£®ª®íää¨æ¨¥­âã �, ¯à¨¢¥¤¥­ë ¤«ï ­¥áª®«ìª¨å §­ ç¥-­¨© ®â­®è¥­¨ï a0=b0 ¢ [14] ¨ ®â¢¥ç îâ ®¡®¡é¥­¨îä®à¬ã«ë �©­èâ¥©­  ­  á«ãç © áãá¯¥­§¨¨ à áá¬ -âà¨¢ ¥¬ëå áä¥à®¨¤ «ì­ëå ç áâ¨æ. �à¨  ­ «®£¨ç-­®¬ ®¡®¡é¥­¨¨ ¦¥ ä®à¬ã«ë (10) §­ ç¥­¨ï ª®íää¨-æ¨¥­â  � à ¢­ïîâáï, ®ç¥¢¨¤­®, §­ ç¥­¨ï¬  ­ «®-£¨ç­®£® ª®íää¨æ¨¥­â  ¢ [14], ã¢¥«¨ç¥­­ë¬ ­  ¥¤¨-­¨æã. �â® ª á ¥âáï §­ ç¥­¨© ª®íää¨æ¨¥­â  �, â®¨å ¬®¦­® ®¯à¥¤¥«¨âì, ¯à¥¤áâ ¢¨¢ ¯à ¢ãî ç áâìãà ¢­¥­¨ï (15) ¢ ¢¨¤¥ áâ¥¯¥­­®£® àï¤  ¨ ¯à¨à ¢­ï¢ª®íää¨æ¨¥­â ¯à¨ C íâ®£® àï¤  ª ­ ©¤¥­­®¬ã ¢ëè¥ª®íää¨æ¨¥­âã �. � à¥§ã«ìâ â¥ ¯®«ãç¨¬ � = ��2.�  ®á­®¢ ­¨¨ ¢ëè¥¨§«®¦¥­­®£® ¨¬¥¥¬:

a0=b0 = 0.1 0.2 0.5 1.0 2 5 10� = 7.04 3.71 1.85 1.5 1.91 4.81 12.6� = 9.04 5.71 3.85 3.5 3.91 6.81 14.6
�¨á. 1. � ¢¨á¨¬®áâ¨ ª®íää¨æ¨¥­â®¢ � ¨ � ®â ��à ä¨ç¥áª®¥ ¨§®¡à ¦¥­¨¥ ªà¨¢ëå § ¢¨á¨¬®áâ¨ª®íää¨æ¨¥­â®¢ � ¨ � ®â ¯ à ¬¥âà  � = lg a0=b0¯®ª § ­® ­  à¨á. 1.� ª¨¬ ®¡à §®¬, ¯®¤áâ ¢«ïï ¢ëà ¦¥­¨¥ (15) ¢(8), ¯®«ãç ¥¬ ä®à¬ã«ã ¤«ï ®¯à¥¤¥«¥­¨ï ®â­®á¨-â¥«ì­®© áª®à®áâ¨ á¥¤¨¬¥­â æ¨¨, á®®â¢¥âáâ¢ãî-éãî ã¬¥à¥­­ë¬ ª®­æ¥­âà æ¨ï¬ áãá¯¥­§¨©:UU0 = (1�C)31 + �C ; (17)  ¢ á«ãç ¥ ¯®¤áâ ­®¢ª¨ ¢ëà ¦¥­¨ï (16) ¢ (8) {  ­ -«®£¨ç­ãî ä®à¬ã«ã, á®®â¢¥âáâ¢ãîéãî ¯à¥¤¥«ì­®¬ «ë¬ ª®­æ¥­âà æ¨ï¬:UU0 = (1� C)1 + �C : (18)� ª ç¥áâ¢¥ ¯à¨¬¥à , ­  à¨á. 2 ¯®ª § ­ë ®â-¢¥ç îé¨¥ ä®à¬ã«¥ (17) à áç¥â­ë¥ ªà¨¢ë¥ § ¢¨-á¨¬®áâ¨ ®â­®á¨â¥«ì­®© áª®à®áâ¨ á¥¤¨¬¥­â æ¨¨U=U0 ®â ª®­æ¥­âà æ¨¨ C ¤«ï áä¥à¨ç¥áª¨å ç áâ¨æ(a0=b0 = 1) ¨ ç áâ¨æ ¢ ¢¨¤¥ á¯«îá­ãâ®£® (a0=b0 < 1)¨ ¢ëâï­ãâ®£® (a0=b0 > 1) áä¥à®¨¤®¢ ¢à é¥­¨ï.�¨¤­®, çâ® ¯à¨ ®¤­®© ¨ â®© ¦¥ ®¡ê¥¬­®© ª®­-æ¥­âà æ¨¨ ¢ëâï­ãâë¥ ç áâ¨æë ®á¥¤ îâ ¬¥¤«¥­­¥¥á¯«îá­ãâëå,   â¥, ¢ á¢®î ®ç¥à¥¤ì, ¬¥¤«¥­­¥¥ áä¥-à¨ç¥áª¨å.� áá¬®âà¨¬ à¥§ã«ìâ âë á®¯®áâ ¢«¥­¨ï à áç¥â-­ëå §­ ç¥­¨© ®â­®á¨â¥«ì­ëå ¢ï§ª®áâ¨ �=�0 ¨ áª®-à®áâ¨ á¥¤¨¬¥­â æ¨¨ U=U0 á íªá¯¥à¨¬¥­â «ì­ë¬¨.44 �. �. �à¨«ì, �. �. �¥à¬ ­
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�¨á. 2. � ¢¨á¨¬®áâì ®â­®á¨â¥«ì­®© áª®à®áâ¨á¥¤¨¬¥­â æ¨¨ U=U0 ®â C ¯à¨ à §«¨ç­ëå§­ ç¥­¨ïå ®â­®è¥­¨ï a0=b0:1 { a0=b0 = 1; 2 { a0=b0 = 0:1; 3 { a0=b0 = 102. ��������� � ����������������«ï áà ¢­¥­¨ï íªá¯¥à¨¬¥­â «ì­ëå §­ ç¥­¨© íä-ä¥ªâ¨¢­®© ¢ï§ª®áâ¨ áãá¯¥­§¨© á à áç¥â­ë¬¨, ¯®-«ãç¥­­ë¬¨ ¯® ä®à¬ã«¥ (9), ¢ [12] ¨á¯®«ì§®¢ ­ë®¯ëâ­ë¥ ¤ ­­ë¥, á®¡à ­­ë¥ �®¬ á®¬ [15] ¨ � ¯-¯¥«¥¬ [1] ¨ ¯à¨¢¥¤¥­­ë¥ ¢ [3]. �à®¬¥ â®£®, ®¡à ¡®-â ­ë, á æ¥«ìî ®¯à¥¤¥«¥­¨ï �=�0, ®¯ëâ­ë¥ ¤ ­­ë¥¯® ¨§¬¥à¥­¨î £à ¤¨¥­â®¢ ¤ ¢«¥­¨ï ¯à¨ ¤¢¨¦¥­¨¨áãá¯¥­§¨© ¢ âàã¡ å [16].�¥§ã«ìâ âë á®¯®áâ ¢«¥­¨ï à áç¥â­ëå §­ ç¥­¨©®â­®á¨â¥«ì­®© ¢ï§ª®áâ¨ �=�0 á íªá¯¥à¨¬¥­â «ì-­ë¬¨ ¯®ª § ­ë ­  à¨á. 3. �à¨ íâ®¬ â®çª ¬¨ ¨§®-¡à ¦¥­ë íªá¯¥à¨¬¥­â «ì­ë¥ §­ ç¥­¨ï ¢¥«¨ç¨­ë�=�0 ¤«ï á®®â¢¥âáâ¢ãîé¨å ª®­æ¥­âà æ¨©, á¯«®è-­ë¬¨ «¨­¨ï¬¨ 1 ¨ 2 { à áç¥â ¯® á®®â¢¥âáâ¢ãîé¨¬ä®à¬ã« ¬ (9) ¨ (10), ¯ã­ªâ¨à­®© { à áç¥â ¯® ¯®-«¨­®¬ã��0 = 5:2335C3+ 10:88C2+2:6343C+ 1:0336; (19)ª®â®àë©  ¯¯à®ªá¨¬¨àã¥â íªá¯¥à¨¬¥­â «ì­ë¥ ¤ ­-­ë¥ ¨ ¯®«ãç¥­ ¬¥â®¤®¬ ­ ¨¬¥­ìè¨å ª¢ ¤à â®¢.� ª ¢¨¤¨¬, ¢ ¯à¥¤¥« å ã¬¥à¥­­ëå ª®­æ¥­âà æ¨©C � 0:3 á®®â¢¥âáâ¢¨¥ ¬¥¦¤ã íªá¯¥à¨¬¥­â «ì­ë¬¨¤ ­­ë¬¨ ¨ ä®à¬ã«®© (9) ¢¥áì¬  å®à®è¥¥.�¤­ ª® á ¤ «ì­¥©è¨¬ à®áâ®¬ ª®­æ¥­âà æ¨¨ à á-ç¥â­ë¥ §­ ç¥­¨ï ®â­®á¨â¥«ì­®© ¢ï§ª®áâ¨ �=�0 ­ -ç¨­ îâ ®âª«®­ïâìáï ®â ®¯ëâ­ëå. �â® ®¡êïá­ï-¥âáï â¥¬, çâ® ¯à¨ C > 0:3 ã¦¥ § ¬¥â­ë¬ áâ -­®¢¨âáï £¨¤à®¤¨­ ¬¨ç¥áª®¥ ¢§ ¨¬®¤¥©áâ¢¨¥ â¢¥à-¤ëå ç áâ¨æ ¬¥¦¤ã á®¡®©, çâ® ­¥ ãç¨âë¢ ¥â ä®à-

�¨á. 3. � ¢¨á¨¬®áâì ®â­®á¨â¥«ì­®© ¢ï§ª®áâ¨ �=�0®â C ¤«ï áãá¯¥­§¨© áä¥à¨ç¥áª¨å â¢¥à¤ëå ç áâ¨æ:a, b, ¢ { ®¯ëâ­ë¥ ¤ ­­ë¥, § ¨¬áâ¢®¢ ­­ë¥¨§ [1], [15], [16] á®®â¢¥âáâ¢¥­­®;1-3 { à áç¥â ¯® á®®â¢¥âáâ¢ãîé¨¬ ä®à¬ã« ¬(9), (10), (19)
�¨á. 4. � ¢¨á¨¬®áâì ®â­®á¨â¥«ì­®© áª®à®áâ¨á¥¤¨¬¥­â æ¨¨ U=U0 ®â C ¤«ï áãá¯¥­§¨¨áä¥à¨ç¥áª¨å ç áâ¨æ:1{3 { à áç¥â ¯® á®®â¢¥âáâ¢ãîé¨¬ ä®à¬ã« ¬ (18)¯à¨ � = 3:5, (20), (21);* { ®¯ëâ­ë¥ ¤ ­­ë¥ �¥­  ¨ � å¬ ­ ,§ ¨¬áâ¢®¢ ­­ë¥ ¨§ [1]¬ã«  (9). �â® ª á ¥âáï ã¯à®é¥­­®© ä®à¬ã«ë (10),â® ®­  å®à®è® á®£« áã¥âáï á ®¯ëâ­ë¬¨ ¤ ­­ë¬¨¯à¨ C < 0:05.�«ï ¯à®¢¥àª¨ ¤®áâ®¢¥à­®áâ¨ ä®à¬ã«ë (18) ¨á-¯®«ì§®¢ ­ë ®¯ëâ­ë¥ ¤ ­­ë¥, § ¨¬áâ¢®¢ ­­ë¥ ¨§[1] ¨ ¯®«ãç¥­­ë¥ �¥­®¬ ¨ � å¬ ­®¬. � íâ¨å ®¯ë-â å ¨áá«¥¤®¢ «¨áì áª®à®áâ¨ á¥¤¨¬¥­â æ¨¨ ¬¥«ª¨åè à¨ª®¢, ®¡ê¥¬­ ï ª®­æ¥­âà æ¨ï ª®â®àëå ­¥ ¯à¥-¢ëè «  0.06. �§®¡à ¦¥­­ë¥ ­  à¨á. 4 â®çª¨ ®â­®-�. �. �à¨«ì, �. �. �¥à¬ ­ 45
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�¨á. 5. � ¢¨á¨¬®áâì ®â­®á¨â¥«ì­®© áª®à®áâ¨á¥¤¨¬¥­â æ¨¨ U=U0 ®â C ¤«ï áãá¯¥­§¨¨áä¥à¨ç¥áª¨å ç áâ¨æ:1{4 { à áç¥â ¯® á®®â¢¥âáâ¢ãîé¨¬ ä®à¬ã« ¬ (17)¯à¨ � = 1:5, (20), (21), (8) á ãç¥â®¬ (4) ¯à¨ K = 1áïâáï ª íªá¯¥à¨¬¥­â «ì­ë¬ §­ ç¥­¨ï¬ ¢¥«¨ç¨­ëU=U0,   ªà¨¢ ï 1 á®®â¢¥âáâ¢ã¥â à áç¥â­ë¬ §­ -ç¥­¨ï¬ íâ®© ¢¥«¨ç¨­ë, ¯®«ãç¥­­ë¬ ¯® ä®à¬ã«¥(18) ¯à¨ � = 3:5. �à®¬¥ â®£®, ­  íâ®¬ à¨áã­ª¥¯à¨¢¥¤¥­ë ¤«ï áà ¢­¥­¨ï ªà¨¢ë¥ 2 ¨ 3, ¯®áâà®¥­-­ë¥ ­  ®á­®¢¥ í¬¯¨à¨ç¥áª¨å ä®à¬ã«�¨ç à¤á®­  ¨ � ª¨ [1]UU0 = (1� C)4:65 (20)¨ �®¤¥á  [17] UU0 = (1� C)3:75; (21)ª®â®àë¥ ®â­®áïâáï ª áâ®ªá®¢ë¬ áä¥à¨ç¥áª¨¬ ç -áâ¨æ ¬ áãá¯¥­§¨¨. �¨¤­®, çâ® ä®à¬ã«ë (18) ¨ (20)¢¯®«­¥ ã¤®¢«¥â¢®à¨â¥«ì­® á®£« áãîâáï á íªá¯¥à¨-¬¥­â «ì­ë¬¨ ¤ ­­ë¬¨, â®£¤  ª ª ä®à¬ã«  (21)¤ ¥â ­¥áª®«ìª® § ¢ëè¥­­ë¥ à áç¥â­ë¥ §­ ç¥­¨ï.� ª®­¥æ, ­  à¨á. 5 ¯à¨¢¥¤¥­ë à áç¥â­ë¥ ªà¨¢ë¥1{3, á®®â¢¥âáâ¢ãîé¨¥ áä¥à¨ç¥áª¨¬ ç áâ¨æ ¬ ¨¯®«ãç¥­­ë¥ ¯® á®®â¢¥âáâ¢ãîé¨¬ ä®à¬ã« ¬ (17),(20) ¨ (21) ¯à¨ ª®­æ¥­âà æ¨ïå C � 0:3. �à®¬¥ â®-£®, ¯à¨¢¥¤¥­  à áç¥â­ ï ªà¨¢ ï 4, ¯®«ãç¥­­ ï ¯®ä®à¬ã«¥ (8) á ãç¥â®¬ ¢ëà ¦¥­¨ï (4) ¯à¨ §­ ç¥­¨¨ª®íää¨æ¨¥­â K, ¢å®¤ïé¥£® ¢ (3), à ¢­®¬ ¥¤¨­¨æ¥.�¨¤­®, çâ® ªà¨¢ ï 1 § ­¨¬ ¥â ¯à®¬¥¦ãâ®ç­®¥ ¯®-«®¦¥­¨¥ ¬¥¦¤ã í¬¯¨à¨ç¥áª¨¬¨ ªà¨¢ë¬¨ 2 ¨ 3, çâ®â®¦¥ á¢¨¤¥â¥«ìáâ¢ã¥â ® ¥¥ ¤®áâ®¢¥à­®áâ¨. �à¨¢ ï¦¥ 4 à á¯®«®¦¥­  ­¥áª®«ìª® ¢ëè¥ ªà¨¢ëå 1{3, å®-âï ¨ ¡«¨§ª  ª ªà¨¢®© 3. �à¨ à áç¥â¥ ªà¨¢®© 4¬®¦­® ¡ë«® ¡ë ¯®¤®¡à âì â ª®¥ §­ ç¥­¨¥ ª®íää¨-æ¨¥­â  K, ¤«ï ª®â®à®£® íâ  ªà¨¢ ï ¯à¨¡«¨§¨âáï,

­ ¯à¨¬¥à, ª ªà¨¢®© 2. �¤­ ª® ¢ íâ®¬ á«ãç ¥ ¨§«®-¦¥­­ ï ¢ [2] â¥®à¨ï áâ ­®¢¨âáï ã¦¥ ¯®«ãí¬¯¨à¨-ç¥áª®©.����������� áãé¥áâ¢ãîé¨å â¥®à¥â¨ç¥áª¨å à ¡®â å, ¯®-á¢ïé¥­­ëå ¨áá«¥¤®¢ ­¨î £¨¤à®¤¨­ ¬¨ç¥áª®£®¢«¨ï­¨ï ¤àã£ ­  ¤àã£  ¢§¢¥è¥­­ëå â¢¥à¤ëå ç -áâ¨æ, ¯ ¤ îé¨å ¢ ¦¨¤ª®áâ¨, ¨á¯®«ì§ãîâáï à §-«¨ç­ë¥ ¯®¤å®¤ë ª ®¯à¥¤¥«¥­¨î áª®à®áâ¨ á¥¤¨-¬¥­â æ¨¨. �¤­ ª® ®¡é¨¬ ¤«ï ­¨å ï¢«ï¥âáï â®,çâ®, ª ª ¯à ¢¨«®, à áá¬ âà¨¢ îâáï £¨¤à®¤¨­ ¬¨-ç¥áª¨¥ ¢®§¬ãé¥­¨ï, ¢­®á¨¬ë¥ ¯ ¤ îé¨¬¨ ç áâ¨-æ ¬¨. �à¨ íâ®¬, ¢ ®¤­¨å à ¡®â å à áá¬ âà¨¢ -îâáï £¨¤à®¤¨­ ¬¨ç¥áª¨¥ ¢®§¬ãé¥­¨ï, ¢­®á¨¬ë¥®¤­®© ®â¤¥«ì­®© ç áâ¨æ¥©, ¯®á«¥ ç¥£® à¥§ã«ìâ âã¬­®¦ ¥âáï ­  ª®«¨ç¥áâ¢® ç áâ¨æ ¢ ¥¤¨­¨æ¥ ®¡ê-¥¬  á¬¥á¨ (á«ãç © à §¡ ¢«¥­­ëå áãá¯¥­§¨©),   ¢¤àã£¨å ¯à¥¤¯®« £ ¥âáï, çâ® ®¡ãá«®¢«¥­­ë¥ ®â¤¥«ì-­®© ç áâ¨æ¥© ¢®§¬ãé¥­¨ï â¥ç¥­¨ï áãé¥áâ¢¥­­ë«¨èì ¢ ­¥ª®â®à®¬ ª®­¥ç­®¬ ®¡ê¥¬¥, ®ªàã¦ îé¥¬¤ ­­ãî ç áâ¨æã, ¨ ®­¨ ­¥ ¯à®­¨ª îâ ¢  ­ «®£¨ç-­ë¥ ®¡ê¥¬ë, ®ªàã¦ îé¨¥ á®á¥¤­¨¥ ç áâ¨æë (ïç¥-¥ç­ ï ¬®¤¥«ì). �¬¥­ìè¥­¨¥ áª®à®áâ¨ á¥¤¨¬¥­â -æ¨¨ ¬­®¦¥áâ¢  ç áâ¨æ ¯® áà ¢­¥­¨î á® áª®à®áâìî¯ ¤¥­¨ï ®¤¨­®ç­®© ç áâ¨æë ä¨§¨ç¥áª¨ ®¡êïá­ï-¥âáï ­¥ª¨¬ íää¥ªâ¨¢­ë¬ íªà ­¨à®¢ ­¨¥¬ ¤ «ì­¥-£® £¨¤à®¤¨­ ¬¨ç¥áª®£® ¢§ ¨¬®¤¥©áâ¢¨ï ¯ ¤ îé¨åç áâ¨æ.�¢¨¤ã â®£®, çâ® ¯®¤å®¤ë,  ­ «®£¨ç­ë¥ ¢ëè¥-ãª § ­­ë¬, ¨á¯®«ì§ãîâáï ¨ ¤«ï ¢ëç¨á«¥­¨ï íä-ä¥ªâ¨¢­®© ¢ï§ª®áâ¨ áãá¯¥­§¨©, ¢ ­ áâ®ïé¥© à -¡®â¥ áª®à®áâì á¥¤¨¬¥­â æ¨¨ ¬­®¦¥áâ¢  ç áâ¨æ®¯à¥¤¥«¥­  ­  ®á­®¢¥  ­ «®£¨¨ á ¢ï§ª®áâìî áãá-¯¥­§¨¨. �à¨ íâ®¬ ãáâ ­®¢«¥­®, çâ® áª®à®áâì á¥-¤¨¬¥­â æ¨¨ ç áâ¨æ, à ¢­®¬¥à­® à á¯à¥¤¥«¥­­ëå¢ ­¥®£à ­¨ç¥­­®© ¦¨¤ª®áâ¨, ª®â®à ï ¯®ª®¨âáï ­ ¡¥áª®­¥ç­®áâ¨, à ¢­  áª®à®áâ¨ ¯ ¤¥­¨ï ®¤¨­®ç­®©ç áâ¨æë ¢ ­¥ª®â®à®© ­¥®£à ­¨ç¥­­®© ¦¨¤ª®áâ¨,¯«®â­®áâì ¨ ¢ï§ª®áâì ª®â®à®© â ª ï ¦¥, ª ª ¯«®â-­®áâì ¨ íää¥ªâ¨¢­ ï ¢ï§ª®áâì áãá¯¥­§¨¨. �­ -ç¥ £®¢®àï, áª®à®áâì á¥¤¨¬¥­â æ¨¨ ¬­®¦¥áâ¢  ç -áâ¨æ ¢ ®¤­®à®¤­®© ¦¨¤ª®áâ¨ à áá¬ âà¨¢ ¥âáï ª ªáª®à®áâì ¯ ¤¥­¨ï ®¤¨­®ç­®© ç áâ¨æë ¢ ­¥ª®â®à®©¦¨¤ª®áâ¨, ¡®«¥¥ ¯«®â­®© ¨ ¢ï§ª®© ¯® áà ¢­¥­¨îá ®¤­®à®¤­®©. �â¨¬, á®¡áâ¢¥­­®, ä¨§¨ç¥áª¨ ®¡ê-ïá­ï¥âáï íää¥ªâ ã¬¥­ìè¥­¨ï áª®à®áâ¨ á¥¤¨¬¥­â -æ¨¨ ç áâ¨æ á ã¢¥«¨ç¥­¨¥¬ ¨å ®¡ê¥¬­®© ª®­æ¥­-âà æ¨¨. � à¥§ã«ìâ â¥ ¯®«ãç¥­  ¯à®áâ ï § ¢¨á¨-¬®áâì (17) ¤«ï ®¯à¥¤¥«¥­¨ï ®â­®á¨â¥«ì­®© áª®à®-áâ¨ á¥¤¨¬¥­â æ¨¨ áâ®ªá®¢ëå ¬®­®¤¨á¯¥àá­ëå ç -áâ¨æ, ª®â®à ï ¤®áâ â®ç­® å®à®è® á®£« áã¥âáï á®¯ëâ­ë¬¨ ¤ ­­ë¬¨ ¢ ¤¨ ¯ §®­¥ ¨§¬¥­¥­¨ï ®¡ê-46 �. �. �à¨«ì, �. �. �¥à¬ ­
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