
ISSN 1028 -7507 �ªãáâ¨ç­¨© ¢÷á­¨ª. 2001. �®¬ 4, N 3. �. 22 { 33��� 539.3:534.1����������� ��������������� ����� �������������������� ���������� ����������� ���������. �. ����������, �. �. ���������������­áâ¨âãâ £¨¤à®¬¥å ­¨ª¨ ��� �ªà ¨­ë, �¨¥¢���­áâ¨âãâ ¬¥å ­¨ª¨ ��� �ªà ¨­ë ¨¬¥­¨ �. �. �̈ ¬®è¥­ª®, �¨¥¢�®«ãç¥­® 6.08.2001�à¥¤áâ ¢«¥­ë ¤ ­­ë¥ ® á¢®©áâ¢ å ­®à¬ «ì­ëå ¢®«­ ¢ á®áâ ¢­®¬ ã¯àã£®-¦¨¤ª®áâ­®¬ æ¨«¨­¤à¨ç¥áª®¬ ¢®«­®¢®¤¥.�à¥¤¯®« £ ¥âáï, çâ® áª®à®áâì á¤¢¨£®¢ëå ¢®«­ ¢ ¬ â¥à¨ «¥ æ¨«¨­¤à  ¬¥­ìè¥ áª®à®áâ¨ ¢®«­ ¢ ¨¤¥ «ì­®© ¦¨¤ª®áâ¨,§ ¯®«­ïîé¥© ¢®«­®¢®¤. �¨á¯¥àá¨®­­ë¥ á¢®©áâ¢  ­®à¬ «ì­ëå ¢®«­ ®¯à¥¤¥«¥­ë ­  ®á­®¢¥  ­ «¨§  ¤¨á¯¥àá¨®­­®£®ãà ¢­¥­¨ï, ¯®áâà®¥­­®£® á ¨á¯®«ì§®¢ ­¨¥¬ ¯®«­®© á¨áâ¥¬ë ãà ¢­¥­¨© ¤¨­ ¬¨ç¥áª®© â¥®à¨¨ ã¯àã£®áâ¨ ¤«ï ®¯¨-á ­¨ï ¤¥ä®à¬ æ¨© æ¨«¨­¤à  ¨ ¢®«­®¢®£® ãà ¢­¥­¨ï ¤«ï § ¯®«­ïîé¥© ¦¨¤ª®áâ¨. � ª®© ¯®¤å®¤ ¯®§¢®«¨« ¯à®¢¥áâ¨ ­ «¨§ ¢§ ¨¬®¤¥©áâ¢¨ï ¢®«­®¢ëå ¤¢¨¦¥­¨© ¢ ã¯àã£®© ®¡®«®çª¥ ¨ ¦¨¤ª®¬ ï¤à¥ ¢ è¨à®ª®¬ ¤¨ ¯ §®­¥ ç áâ®â ¨ ¤«¨­¢®«­. �à¥¤áâ ¢«¥­ë ¤ ­­ë¥ ® ª¨­¥¬ â¨ç¥áª¨å ¨ í­¥à£¥â¨ç¥áª¨å å à ªâ¥à¨áâ¨ª å ­®à¬ «ì­ëå ¢®«­. �à¥¤«®¦¥­ ¬¥â®¤¨ª  á¨áâ¥¬ â¨§ æ¨¨ ¤ ­­ëå ® ¤¨á¯¥àá¨®­­ëå á¢®©áâ¢ å ­®à¬ «ì­ëå ¢®«­ ­  ®á­®¢¥ ¢ë¤¥«¥­¨ï ¯ àæ¨ «ì-­ëå ¯®¤á¨áâ¥¬. �à®¢¥¤¥­® áà ¢­¥­¨¥ ¯®«ãç¥­­ëå à¥§ã«ìâ â®¢ á ¤ ­­ë¬¨ ¤«ï ¢®«­®¢®¤  á ®â­®á¨â¥«ì­® ¦¥áâª¨¬ã¯àã£¨¬ æ¨«¨­¤à®¬, ¤«ï ª®â®à®£® áª®à®áâì á¤¢¨£®¢ëå ¢®«­ ¢ ¬ â¥à¨ «¥ æ¨«¨­¤à  ¡®«ìè¥ áª®à®áâ¨ §¢ãª  ¢ ¦¨¤ª®-áâ¨. �áâ ­®¢«¥­ë áãé¥áâ¢¥­­ë¥ à §«¨ç¨ï ¢ ¯à®ï¢«¥­¨¨ íää¥ªâ®¢ ¢§ ¨¬®¤¥©áâ¢¨ï ¢®«­ ¢ æ¨«¨­¤à¥ ¨ ¦¨¤ª®áâ¨ ¤«ïá«ãç ¥¢ ¦¥áâª¨å ¨ ¯®¤ â«¨¢ëå ¬ â¥à¨ «®¢.�à¥¤áâ ¢«¥­® ¤ ­÷ ¯à® ¢« áâ¨¢®áâ÷ ­®à¬ «ì­¨å å¢¨«ì ¢ áª« ¤¥­®¬ã ¯àã¦­®-à÷¤¨­­®¬ã æ¨«÷­¤à¨ç­®¬ã å¢¨«¥¯à®¢®¤÷.�¢ ¦ õâìáï, é® è¢¨¤ª÷áâì §áã¢­¨å å¢¨«ì ã ¬ â¥à÷ «÷ æ¨«÷­¤à  ¬¥­è  §  è¢¨¤ª÷áâì §¢ãªã ¢ ÷¤¥ «ì­÷© à÷¤¨­÷, ïª § ¯®¢­îõ æ¨«÷­¤à. �¨á¯¥àá÷©­÷ ¢« áâ¨¢®áâ÷ ­®à¬ «ì­¨å å¢¨«ì ¢¨§­ ç¥­÷ ­  ®á­®¢÷  ­ «÷§ã ¤¨á¯¥àá÷©­®£® à÷¢­ï­-­ï, ¯®¡ã¤®¢ ­®£® § ¢¨ª®à¨áâ ­­ï¬ ¯®¢­®ù á¨áâ¥¬¨ à÷¢­ï­ì ¤¨­ ¬÷ç­®ù â¥®à÷ù ¯àã¦­®áâ÷ ¤«ï ®¯¨áã ¤¥ä®à¬ã¢ ­­ïæ¨«÷­¤à  â  å¢¨«ì®¢®£® à÷¢­ï­­ï ¤«ï § ¯®¢­îîç®ù à÷¤¨­¨. � ª¨© ¯÷¤å÷¤ ¤®§¢®«¨¢ ¯à®¢¥áâ¨  ­ «÷§ ¢§ õ¬®¤÷ù å¢¨-«ì®¢¨å àãå÷¢ ã ¯àã¦­÷© ®¡®«®­æ÷ © à÷¤¨­­®¬ã ï¤à÷ ¢ è¨à®ª®¬ã ¤÷ ¯ §®­÷ ç áâ®â â  ¤®¢¦¨­ å¢¨«ì. � ¢¥¤¥­® ¤ ­÷¯à® ª÷­¥¬ â¨ç­÷ â  ¥­¥à£¥â¨ç­÷ å à ªâ¥à¨áâ¨ª¨ ­®à¬ «ì­¨å å¢¨«ì. � ¯à®¯®­®¢ ­® ¬¥â®¤¨ªã á¨áâ¥¬ â¨§ æ÷ù ¤ ­¨å¯à® ¤¨á¯¥àá÷©­÷ ¢« áâ¨¢®áâ÷ ­®à¬ «ì­¨å å¢¨«ì ­  ®á­®¢÷ ¢¨¤÷«¥­­ï ¯ àæ÷ «ì­¨å ¯÷¤á¨áâ¥¬. �¤¥à¦ ­÷ à¥§ã«ìâ -â¨ ¯®à÷¢­ï­® § ¤ ­¨¬¨ ¤«ï å¢¨«¥¯à®¢®¤  § ¢÷¤­®á­® ¦®àáâª¨¬ ¯àã¦­¨¬ æ¨«÷­¤à®¬, ¤«ï ïª®£® è¢¨¤ª÷áâì §áã¢­¨åå¢¨«ì ¢ ¬ â¥à÷ «÷ æ¨«÷­¤à  ¡÷«ìè , ­÷¦ è¢¨¤ª÷áâì §¢ãªã ¢ à÷¤¨­÷. �áâ ­®¢«¥­® ÷á­ã¢ ­­ï áãââõ¢¨å ¢÷¤¬÷­­®áâ¥© ¢å à ªâ¥à¨áâ¨ª å ¯à®æ¥áã ¢§ õ¬®¤÷ù å¢¨«ì ã æ¨«÷­¤à÷ © à÷¤¨­÷ ¤«ï ¢¨¯ ¤ª÷¢ ¦®àáâª¨å ÷ ¯÷¤¤ â«¨¢¨å ¬ â¥à÷ «÷¢.Data concerning properties of normal waves in a compound elastic-liquid cylindrical waveguide are presented. It issupposed, that the speed of shear waves in a material of the cylinder is less than the speed of waves in liquid (perfect
uid) that �lls the waveguide. The dispersion properties of normal waves are determined on basis of the dispersionequation analysis. The complete set of equations of the dynamic elasticity theory was used to describe deformation ofthe elastic cylinder. The waves in the �lling liquid were described by the wave equation. Such approach has allowed toconduct the analysis of interaction of wave motions in an elastic shell and liquid core in a broad band of frequencies andwavelengths. The data about the kinematic and power characteristics of normal waves are presented. The technique ofsystematization of data about the dispersion properties of normal waves is o�ered. The method uses the idea of partialsubsystems. The obtained results are compared to the data for a waveguide with rather rigid elastic cylinder (speed ofshift waves in the material of the cylinder exceeds the sound speed in the liquid). The essential di�erences in developmentof the wave coupling e�ects in the cylinder and liquid for cases of rigid and complaint materials are shown.���������ªãáâ¨ç¥áª¨¥ ¢®«­®¢®¤ë ¢ ¢¨¤¥ æ¨«¨­¤à¨ç¥áª¨åâàã¡, ­ ¯®«­¥­­ëå ¦¨¤ª®áâìî ¨«¨ £ §®¬, ç áâ®¨á¯®«ì§ãîâáï ¤«ï ¨§¬¥à¥­¨ï áª®à®áâ¨ ¨ ª®íää¨-æ¨¥­â  ¯®£«®é¥­¨ï §¢ãª  ¢ ­ ¯®«­ïîé¥© áà¥¤¥.�­ ­¨¥ å à ªâ¥à¨áâ¨ª ­®à¬ «ì­ëå ¢®«­ ¯®§¢®«ï-¥â â ª¦¥ ¨§¬¥àïâì  ªãáâ¨ç¥áª¨¥ á¢®©áâ¢  ¬ â¥-à¨ «  âàã¡ë. �à¨ íâ®¬ ¨á¯®«ì§ãîâáï á¯¥æ¨ä¨ç¥-áª¨¥ á¢®©áâ¢  á®áâ ¢­ëå ¢®«­®¢®¤®¢. �¥«® ¢ â®¬,çâ® ¢ ¯à¥¤¥«ì­®¬ á«ãç ¥ ¢®«­®¢®¤  á  ¡á®«îâ­®¦¥áâª®© áâ¥­ª®© ¢ § ¯®«­ïîé¥© ¥£®  ªãáâ¨ç¥áª®©áà¥¤¥ ¯à¨ «î¡®© ç áâ®â¥ à á¯à®áâà ­ï¥âáï ¯«®á-ª ï ¢®«­ , ä §®¢ ï áª®à®áâì ª®â®à®© à ¢­  áª®à®-áâ¨ §¢ãª  ¢ íâ®© áà¥¤¥. �«ï ¢®«­®¢®¤  á ã¯àã£¨-
¬¨ áâ¥­ª ¬¨ â ª®© ¡¥§¤¨á¯¥àá¨®­­®© ¢®«­ë ­¥ áã-é¥áâ¢ã¥â. �à¨ íâ®¬ ¤¨á¯¥àá¨ï ­¨§è¥© ­®à¬ «ì-­®© ¢®«­ë áãé¥áâ¢¥­­® ¢®§à áâ ¥â á ã¬¥­ìè¥­¨¥¬¦¥áâª®áâ¨ ã¯àã£®© áâ¥­ª¨ ¢®«­®¢®¤ .�á«¨ ¢®«­®¢®¤ ­ ¯®«­¥­ £ §®¬, ã¯®¬ï­ãâë© íä-ä¥ªâ ¯à ªâ¨ç¥áª¨ ­¥ ¯à®ï¢«ï¥âáï ¨ ¤¢¨¦¥­¨¥¬áâ¥­ª¨ ¯à¨ ®¯¨á ­¨¨ ­¨§è¥© ­®à¬ «ì­®© ¢®«­ë®¡ëç­® ¬®¦­® ¯à¥­¥¡à¥çì. �á«¨ ¦¥ ¢®«­®¢®¤ ­ -¯®«­¥­ ¦¨¤ª®áâìî, á¨âã æ¨ï ¬®¦¥â ¨§¬¥­¨âìáï.�ãé¥áâ¢¥­­®¥ ¢«¨ï­¨¥ áâ¥­®ª ¢®«­®¢®¤  ­  á¢®©-áâ¢  ­®à¬ «ì­ëå ¢®«­ ¬®¦¥â ¯à®ï¢¨âìáï ¢ â®¬á«ãç ¥, ª®£¤  ¢®«­®¢ë¥ á®¯à®â¨¢«¥­¨ï ¦¨¤ª®áâ¨ ¨¬ â¥à¨ «  áâ¥­ª¨ ¤®¢®«ì­® ¡«¨§ª¨. �¤­ ª®, ¤ ¦¥¯à¨ áãé¥áâ¢¥­­®¬ à §«¨ç¨¨ ¢®«­®¢ëå á®¯à®â¨-¢«¥­¨©, ¤«ï á«ãç ï â®­ª®áâ¥­­®£® ¢®«­®¢®¤  ¤¨á-22 c
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ISSN 1028 -7507 �ªãáâ¨ç­¨© ¢÷á­¨ª. 2001. �®¬ 4, N 3. �. 22 { 33¯¥àá¨ï ­¨§è¥© ­®à¬ «ì­®© ¢®«­ë ®ª §ë¢ ¥âáï áã-é¥áâ¢¥­­®©. � ®¡®¨å á«ãç ïå ¯«®áª ï ¢®«­  ¢ëà®-¦¤ ¥âáï ¢ ¬®¤ã, ä §®¢ ï áª®à®áâì ª®â®à®© ¬®¦¥â¡ëâì §­ ç¨â¥«ì­® ¬¥­ìè¥ áª®à®áâ¨ §¢ãª  ¢ ¦¨¤-ª®áâ¨.� ç¨­ ï á ¯¥à¢ëå à ¡®â �¥§ « , �à®¬¥ª®, �®à-â¥¢¥£ , �ãª®¢áª®£®, ¯®á¢ïé¥­­ëå ¨§ãç¥­¨î ¢®«-­®¢ëå ¤¢¨¦¥­¨© ¢ § ¯®«­¥­­ëå ¦¨¤ª®áâìî âàã-¡ å, à áá¬ âà¨¢ «¨áì ª ª ¦¥áâª¨¥, â ª ¨ ¯®¤ â«¨-¢ë¥ âàã¡ë. � ª ¯à ¢¨«®, à¥çì è«  ® ­¨§è¥© ­®à-¬ «ì­®© ¢®«­¥ ¨ ¤«ï ¥¥ ä §®¢®© áª®à®áâ¨ ¯®«ãç -«¨áì ­¥ª®â®àë¥ ¯à¨¡«¨¦¥­­ë¥ ¢ëà ¦¥­¨ï. �¡§®àã¯®¬ï­ãâëå à ­­¨å ¨áá«¥¤®¢ ­¨© ¯à¨¢¥¤¥­ ¢ [1].�§ãç¥­¨¥ á¢®©áâ¢ ­®à¬ «ì­ëå ¢®«­ ¢ á®áâ ¢­ëå¢®«­®¢®¤ å ¨ ¢ ­ áâ®ïé¥¥ ¢à¥¬ï áâ¨¬ã«¨àã¥âáïàï¤®¬ ¯à¨ª« ¤­ëå ¯à®¡«¥¬. �à¨ íâ®¬ ¨­â¥à¥á¯à¥¤áâ ¢«ïîâ ­¥ â®«ìª® ­®à¬ «ì­ë¥ ¢®«­ë ­¨§-è¨å ¯®àï¤ª®¢, ­® ¨ ¢®«­ë, à á¯à®áâà ­ïîé¨¥áï¯à¨ ®â­®á¨â¥«ì­® ¢ëá®ª¨å ç áâ®â å. � íâ®¬ á«ã-ç ¥ ¤¨á¯¥àá¨®­­ë¥ á¢®©áâ¢  ­®à¬ «ì­ëå ¢®«­ á«¥-¤ã¥â ®¯à¥¤¥«ïâì ­  ®á­®¢¥ à¥è¥­¨ï ¯®«­ëå ¤¨á-¯¥àá¨®­­ëå ãà ¢­¥­¨©, ®¯¨áë¢ îé¨å ¢§ ¨¬®¤¥©-áâ¢¨¥ ¢®«­®¢ëå ¤¢¨¦¥­¨© ¢ ¦¨¤ª®áâ¨ ¨ ¢ ã¯àã£®©áâ¥­ª¥.�áâ®à¨ç¥áª¨ á«®¦¨«®áì â ª, çâ® ¯à¨ ¨§ãç¥­¨¨á¢®©áâ¢ ­®à¬ «ì­ëå ¢®«­ ¢ á®áâ ¢­ëå ¢®«­®¢®-¤ å § ç áâãî ¨á¯®«ì§ãîâáï ¯à¨¡«¨¦¥­­ë¥ â¥®-à¨¨ ®¡®«®ç¥ª. � ª ª®©-â® ¬¥à¥ íâ® ¡ë«® ®¯à ¢¤ ­®¢ â®â ¯¥à¨®¤, ª®£¤  à¥è¥­¨¥ á«®¦­ëå âà ­áæ¥­-¤¥­â­ëå ãà ¢­¥­¨© ¢ë§ë¢ «® ®¯à¥¤¥«¥­­ë¥ âàã¤-­®áâ¨, ®¤­ ª® ­  á¥£®¤­ïè­¨© ¤¥­ì ¨á¯®«ì§®¢ -­¨¥ â ª¨å â¥®à¨© ¯à¨ ¨§ãç¥­¨¨ ¤¨á¯¥àá¨®­­ëåá¢®©áâ¢ ¢®«­®¢®¤®¢ ¯à ªâ¨ç¥áª¨ ¯®â¥àï«® á¬ëá«,¯®áª®«ìªã ¯à®¢¥¤¥­¨¥ ¢ëç¨á«¥­¨© á ¨á¯®«ì§®¢ ­¨-¥¬ ¯®«­ëå ãà ¢­¥­¨© ¤¨­ ¬¨ç¥áª®© â¥®à¨¨ ã¯àã-£®áâ¨ ­¥ ¯à¥¤áâ ¢«ï¥â áãé¥áâ¢¥­­ëå âàã¤­®áâ¥©.�¨á¯¥àá¨®­­®¥ ãà ¢­¥­¨¥ ã¯àã£®-¦¨¤ª®áâ­®£®æ¨«¨­¤à¨ç¥áª®£® ¢®«­®¢®¤  § ¢¨á¨â ®â ¯ à -¬¥âà®¢, å à ªâ¥à¨§ãîé¨å ä¨§¨ç¥áª¨¥ á¢®©áâ¢ ¦¨¤ª®áâ¨ ¨ ¬ â¥à¨ «  æ¨«¨­¤à ,   â ª¦¥ ®â â®«-é¨­ë áâ¥­ª¨ æ¨«¨­¤à . �«¨ï­¨¥ â®«é¨­ë áâ¥­-ª¨ ­  å à ªâ¥à¨áâ¨ª¨ ­®à¬ «ì­ëå ¢®«­ á®áâ ¢­®-£® ¢®«­®¢®¤  ¤«ï á«ãç ï æ¨«¨­¤à  ¨§ ®â­®á¨â¥«ì-­® ¦¥áâª®£® ¬ â¥à¨ «  ¨§ãç¥­® ¢ à ¡®â å [2 {4].� ­­ ï áâ âìï ¯®á¢ïé¥­  ¨§ãç¥­¨î ¢®«­ ¢ á®-áâ ¢­®¬ æ¨«¨­¤à¨ç¥áª®¬ ¢®«­®¢®¤¥, ¢®«­®¢®¥ á®-¯à®â¨¢«¥­¨¥ ¬ â¥à¨ «  áâ¥­®ª ª®â®à®£® ¡«¨§ª®ª ¢®«­®¢®¬ã á®¯à®â¨¢«¥­¨î § ¯®«­ïîé¥© ¦¨¤ª®-áâ¨. �â®â á«ãç © à áá¬ âà¨¢ ¥âáï ¢ àï¤¥ á®-¢à¥¬¥­­ëå ¯ã¡«¨ª æ¨©. � à ¡®â¥ [5], ¨áå®¤ï ¨§à¥è¥­¨ï § ¤ ç¨ ¢ à ¬ª å â¥®à¨¨ ®¡®«®ç¥ª �®­-­¥«  {�ãèâ à¨, ¯®«ãç¥­ë ¤¥©áâ¢¨â¥«ì­ë¥, ¬­¨-¬ë¥ ¨ ª®¬¯«¥ªá­ë¥ ª®à­¨ ¤¨á¯¥àá¨®­­®£® ãà ¢­¥-­¨ï ¤«ï ¤¢ãå â¨¯®¢ ã¯àã£®-¦¨¤ª®áâ­ëå ¢®«­®¢®-

¤®¢: áâ «ì{ ¢®¤  ¨ ¦¥áâª ï à¥§¨­  { ¢®¤ . �ëç¨-á«¥­¨ï ¯à®¢¥¤¥­ë ¤«ï â®­ª®áâ¥­­ëå æ¨«¨­¤à®¢ áh=Rc=0:05 ¨ 0:005. �¤¥áì h { â®«é¨­ ; Rc { áà¥-¤¨­­ë© à ¤¨ãá æ¨«¨­¤à¨ç¥áª®© ®¡®«®çª¨. �®ª § -­®, çâ® ¤¨á¯¥àá¨®­­ë¥ á¢®©áâ¢  ­¨§è¥© ­®à¬ «ì-­®© ¢®«­ë ¢ íâ¨å ¢®«­®¢®¤ å áãé¥áâ¢¥­­® à §«¨-ç îâáï.�áá«¥¤®¢ ­¨¥ ¤¨á¯¥àá¨®­­ëå á¢®©áâ¢ ¤¢ãå ­¨§-è¨å ­®à¬ «ì­ëå ®á¥á¨¬¬¥âà¨ç­ëå ¢®«­ ¤«ï á®-áâ ¢­ëå ¢®«­®¢®¤®¢  «î¬¨­¨©{ ¢®¤  ¨ ¯®«¨å«®à-¢¨­¨« (���) { ¢®¤  ­  ®á­®¢¥ ãà ¢­¥­¨© ¤¨­ ¬¨-ç¥áª®© â¥®à¨¨ ã¯àã£®áâ¨ ¯à®¢¥¤¥­® ¢ [6]. �«ï ¢®«-­®¢®¤   «î¬¨­¨© {¢®¤  á h=Rc=0:4 ä §®¢ ï áª®-à®áâì ¯¥à¢®© ­®à¬ «ì­®© ¢®«­ë ¡«¨§ª  ª áª®à®áâ¨§¢ãª  ¢ ¦¨¤ª®áâ¨. �®®â¢¥âáâ¢ãîé¥¥ ¥© ¢®«­®-¢®¥ ¤¢¨¦¥­¨¥ ï¢«ï¥âáï ¯«®áª¨¬. � §®¢ ï áª®à®áâì¢â®à®© ­®à¬ «ì­®© ¢®«­ë ¯à¨ ­¨§ª¨å ç áâ®â å§­ ç¨â¥«ì­® ¯à¥¢®áå®¤¨â áª®à®áâì §¢ãª  ¢ ¦¨¤-ª®áâ¨. �«ï ¢®«­®¢®¤  ��� { ¢®¤  á h=Rc=0:135ä §®¢ ï áª®à®áâì ¯¥à¢®© ­®à¬ «ì­®© ¢®«­ë §­ -ç¨â¥«ì­® ¬¥­ìè¥ áª®à®áâ¨ §¢ãª  ¢ ¦¨¤ª®áâ¨. � -§®¢ ï áª®à®áâì ¢â®à®© ­®à¬ «ì­®© ¢®«­ë ¢ ®¡« -áâ¨ ­¨§ª¨å ç áâ®â ¡«¨§ª  ª áª®à®áâ¨ §¢ãª  ¢ ¦¨¤-ª®áâ¨. � ã¢¥«¨ç¥­¨¥¬ ç áâ®âë ä §®¢ ï áª®à®áâì¢â®à®© ¢®«­ë ­¥áª®«ìª® ã¬¥­ìè ¥âáï.� á¯à®áâà ­¥­¨¥ ­¥®á¥á¨¬¬¥âà¨ç­ëå ­®à¬ «ì-­ëå ¢®«­ (n=1) ¢ æ¨«¨­¤à¥ ¨§ ¬ï£ª®© à¥§¨­ë à á-á¬®âà¥­® ¢ [7,8] ¤«ï âà¥å á«ãç ¥¢: ¯ãáâ®© æ¨«¨­¤à;æ¨«¨­¤à á ¦¨¤ª®áâìî; æ¨«¨­¤à, ª®­â ªâ¨àãîé¨©á ¢­ãâà¥­­¥© ¨ ¢­¥è­¥© ¦¨¤ª®áâï¬¨. �áå®¤ï ¨§à¥è¥­¨ï § ¤ ç¨ ­  ®á­®¢¥ ãà ¢­¥­¨© â¥®à¨¨ ã¯àã-£®áâ¨, ¯à¨¢¥¤¥­ë ¤ ­­ë¥ ¤«ï ¯¥à¢ëå âà¥å ¤¥©-áâ¢¨â¥«ì­ëå ¤¨á¯¥àá¨®­­ëå ªà¨¢ëå. � à áá¬®-âà¥­­®© ®¡« áâ¨ ç áâ®â ¤«ï á®áâ ¢­®£® ¢®«­®¢®-¤  ¬ï£ª ï à¥§¨­  { ¢®¤  á ®â­®á¨â¥«ì­ë¬ ¢­ãâà¥­-­¨¬ à ¤¨ãá®¬ æ¨«¨­¤à  r1=0:8 ¢«¨ï­¨¥ ¢­ãâà¥­-­¥© ¦¨¤ª®áâ¨ ¯à®ï¢¨«®áì ¢ ¢¨¤¥ íää¥ªâ  ¯à¨á®-¥¤¨­¥­­®© ¬ ááë. �¤¥áì r1=R1=R £¤¥, R1 ¨ R {¢­ãâà¥­­¨© ¨ ¢­¥è­¨© à ¤¨ãáë æ¨«¨­¤à  á®®â-¢¥âáâ¢¥­­®. �®«­®¢ë¥ íää¥ªâë ¢ ¦¨¤ª®áâ¨ ¤«ïâ ª®£® ¢®«­®¢®¤  ­ ç¨­ îâ ¯à®ï¢«ïâìáï «¨èì ­ ç áâ®â å, ¯à¥¢ëè îé¨å ç áâ®âã § ¯¨à ­¨ï âà¥-âì¥© ­®à¬ «ì­®© ¢®«­ë.�­ «¨§ ­ ª®¯«¥­­ëå ¤ ­­ëå ® á¢®©áâ¢ å ­®à-¬ «ì­ëå ¢®«­ ¢ á®áâ ¢­ëå ¢®«­®¢®¤ å â¨¯  ã¯àã-£¨© æ¨«¨­¤à {¦¨¤ª®áâì ¯®ª §ë¢ ¥â, çâ® ¨å á¨-áâ¥¬ â¨§ æ¨î æ¥«¥á®®¡à §­® ¯à®¢¥áâ¨ ­  ®á­®¢¥®æ¥­ª¨ á®®â­®è¥­¨ï ¬¥¦¤ã §­ ç¥­¨ï¬¨ áª®à®áâ¥©§¢ãª  ¢ ¦¨¤ª®áâ¨ ¨ á¤¢¨£®¢ëå ¢®«­ ¢ ¬ â¥à¨ -«¥ æ¨«¨­¤à . �á«¨ áª®à®áâì á¤¢¨£®¢ëå ¢®«­ ¯à¥-¢®áå®¤¨â áª®à®áâì §¢ãª , â® ¢á¥ ­®à¬ «ì­ë¥ ¢®«-­ë ¢ á®áâ ¢­®¬ ¢®«­®¢®¤¥, §  ¨áª«îç¥­¨¥¬ ­¨§-è¥©, ¨¬¥îâ ä §®¢ë¥ áª®à®áâ¨, ¯à¥¢®áå®¤ïé¨¥ áª®-à®áâì §¢ãª  ¢ ¦¨¤ª®áâ¨. � ¤ «ì­¥©è¥¬ íâ®â á«ã-�. �. �à¨­ç¥­ª®, �. �. �®¬¨áá à®¢  23



ISSN 1028 -7507 �ªãáâ¨ç­¨© ¢÷á­¨ª. 2001. �®¬ 4, N 3. �. 22 { 33ç © ¡ã¤¥¬ ®¯à¥¤¥«ïâì ª ª á«ãç © ¦¥áâª®© ®¡®«®ç-ª¨. �®«­®¢®¤ë, ¤«ï ª®â®àëå á¤¢¨£®¢ ï áª®à®áâì ¢¬ â¥à¨ «¥ æ¨«¨­¤à  ¬¥­ìè¥ áª®à®áâ¨ §¢ãª  ¢ ¦¨¤-ª®áâ¨, ¡ã¤ãâ ª¢ «¨ä¨æ¨à®¢ âìáï ª ª ¢®«­®¢®¤ë á¯®¤ â«¨¢ë¬¨ áâ¥­ª ¬¨. �à¨ íâ®¬ ¯à¥¤¯®« £ ¥â-áï, çâ® ¯«®â­®áâì ¬ â¥à¨ «  æ¨«¨­¤à  ¯à¥¢®áå®-¤¨â ¯«®â­®áâì § ¯®«­ïîé¥© ¥£® ¦¨¤ª®áâ¨.�®áâ â®ç­® ¯®«­ ï á¨áâ¥¬ â¨§ æ¨ï ¤ ­­ëå ®á¢®©áâ¢ å ¢®«­®¢®¤®¢ á ¦¥áâª¨¬¨ áâ¥­ª ¬¨ ¯à¨-¢¥¤¥­  ¢ à ¡®â å [2 {4]. �®à¬ «ì­ë¥ ¢®«­ë ¢ ¢®«-­®¢®¤ å á ¯®¤ â«¨¢ë¬¨ áâ¥­ª ¬¨ ®¡« ¤ îâ àï-¤®¬ á¯¥æ¨ä¨ç¥áª¨å ®á®¡¥­­®áâ¥©. �ãé¥áâ¢ãî-é¨å ¤ ­­ëå ®¡ ¨å á¢®©áâ¢ å ¤«ï ¯®«­®£® ®¯¨á -­¨ï á¢®©áâ¢ â ª®£® ª« áá  ¢®«­®¢®¤®¢ ­¥¤®áâ â®ç-­®. �¥«ì ­ áâ®ïé¥© à ¡®âë á®áâ®¨â ¢ ¨§ãç¥­¨¨®á®¡¥­­®áâ¥© à á¯à®áâà ­¥­¨ï ­®à¬ «ì­ëå ¢®«­¢ ã¯àã£®-¦¨¤ª®áâ­ëå æ¨«¨­¤à¨ç¥áª¨å ¢®«­®¢®¤ å¨§ ¯®¤ â«¨¢ëå ¬ â¥à¨ «®¢ ¯à¨ ¨§¬¥­¥­¨¨ ç áâ®-âë ¨ â®«é¨­ë æ¨«¨­¤à  ¢ è¨à®ª®¬ ¤¨ ¯ §®­¥ §­ -ç¥­¨©.1. ���������� ������. ����������-��� ������� ���������áá«¥¤ãîâáï á¢®©áâ¢  ­®à¬ «ì­ëå ®á¥á¨¬¬¥-âà¨ç­ëå ¢®«­ ¢ ã¯àã£®¬ æ¨«¨­¤à¥, § ¯®«­¥­­®¬¨¤¥ «ì­®© á¦¨¬ ¥¬®© ¦¨¤ª®áâìî. � à ªâ¥à¨áâ¨-ª¨ ­®à¬ «ì­ëå ¢®«­ ®¯à¥¤¥«ïîâáï, ª ª ¨ ¢ à -¡®â å [2 { 4], ­  ®á­®¢¥ à¥è¥­¨ï ¤¨á¯¥àá¨®­­®£®ãà ¢­¥­¨ï, ¯®«ãç¥­­®£® ¢ à ¬ª å ¨á¯®«ì§®¢ ­¨ï¤«ï ®¯¨á ­¨ï ¤¥ä®à¬ æ¨© æ¨«¨­¤à  ¯®«­ëå ãà ¢-­¥­¨© â¥®à¨¨ ã¯àã£®áâ¨. �®¬¯®­¥­âë ¢¥ªâ®à á¬¥é¥­¨© ã¯àã£®£® æ¨«¨­¤à , ã¤®¢«¥â¢®àïîé¨¥ãà ¢­¥­¨ï¬ ¤¢¨¦¥­¨ï �ï¬¥, ¨¬¥îâ ¢¨¤ [2,4]uj = Uj(r) exp[i(�z � !t)]; j = r; z;Ur(r) = ��[A1J1(�r) + A2Y1(�r)]++�[B1J1(�r) + B2Y1(�r)];Uz(r) = i�[A1J0(�r) +A2Y0(�r)]++i�2� [B1J0(�r) + B2Y0(�r)]; (1)£¤¥ �2 = 
21 � �2; 
1 = !RVD ;�2 = 
22 � �2; 
2 = !RVS :�ëà ¦¥­¨¥ ¤«ï ¯®â¥­æ¨ «  áª®à®áâ¨ ¢ ¦¨¤-ª®áâ¨, ã¤®¢«¥â¢®àïîé¥¥ ãà ¢­¥­¨î �¥«ì¬£®«ìæ ,

¨¬¥¥â ¢¨¤ ' = DJ0(�r) exp[i (�z � !t)];�2 = 
22�VSC �2 � �2: (2)�¤¥áì � { ¡¥§à §¬¥à­ ï ¯®áâ®ï­­ ï à á¯à®áâà ­¥-­¨ï; ! { ªàã£®¢ ï ç áâ®â ; VD ¨ VS { áª®à®áâ¨¢®«­ à áè¨à¥­¨ï ¨ á¤¢¨£  á®®â¢¥âáâ¢¥­­®; C {áª®à®áâì §¢ãª  ¢ ¦¨¤ª®áâ¨; Jn ¨ Yn { äã­ªæ¨¨ �¥á-á¥«ï; A1, A2, B1, B2 ¨ D { ¯à®¨§¢®«ì­ë¥ ¯®áâ®ï­-­ë¥. �¤¥áì ¨ ¤ «¥¥ ¢á¥ «¨­¥©­ë¥ ¢¥«¨ç¨­ë ®â­¥á¥-­ë ª ¢­¥è­¥¬ã à ¤¨ãáã æ¨«¨­¤à  R,   ¯®â¥­æ¨ «áª®à®áâ¨ ­®à¬¨à®¢ ­ ª ¯à®¨§¢¥¤¥­¨î RC.�à ­¨ç­ë¥ ãá«®¢¨ï ­  ¢­¥è­¥© á¢®¡®¤­®© ¯®-¢¥àå­®áâ¨ æ¨«¨­¤à  r=1 ¨ ãá«®¢¨ï ª®­â ªâ  á¦¨¤ª®áâìî ­  ¢­ãâà¥­­¥© ¯®¢¥àå­®áâ¨ æ¨«¨­¤à r=r1 ¯®à®¦¤ îâ ¯à¨ ¨á¯®«ì§®¢ ­¨¨ à¥è¥­¨© (1)¨ (2) ¤¨á¯¥àá¨®­­®¥ ãà ¢­¥­¨¥ § ¤ ç¨. �â® ãà ¢-­¥­¨¥ á«¥¤ã¥â ¨§ ãá«®¢¨ï à ¢¥­áâ¢  ­ã«î ®¯à¥¤¥-«¨â¥«ï ¯ïâ®£® ¯®àï¤ª :�5 = jaijj = 0; i; j = 1; 2; : : : ; 5; (3)ï¢­ë© ¢¨¤ í«¥¬¥­â®¢ ª®â®à®£® ¯à¨¢¥¤¥­ ¢ [2]. �¨á-¯¥àá¨®­­®¥ ãà ¢­¥­¨¥ á¢ï§ë¢ ¥â ¡¥§à §¬¥à­ë¥ç áâ®âã 
2 ¨ ¯®áâ®ï­­ãî à á¯à®áâà ­¥­¨ï � ¯à¨§ ¤ ­­ëå ¢¥«¨ç¨­ å ¡¥§à §¬¥à­ëå ¯ à ¬¥âà®¢ �,VS=C, �0=�1 ¨ r1. �¤¥áì � { ª®íää¨æ¨¥­â �ã áá®-­ ; �0 ¨ �1 { ¯«®â­®áâ¨ ¦¨¤ª®áâ¨ ¨ ¬ â¥à¨ «  æ¨-«¨­¤à  á®®â¢¥âáâ¢¥­­®. � «¨ç¨¥ â ª®£® ¡®«ìè®-£® ª®«¨ç¥áâ¢  ¯ à ¬¥âà®¢ áãé¥áâ¢¥­­® ãá«®¦­ï¥â¨áá«¥¤®¢ ­¨¥ ¤¨á¯¥àá¨®­­ëå á¢®©áâ¢ § ¯®«­¥­­®-£® ¦¨¤ª®áâìî æ¨«¨­¤à . � ¤ ç  ¨áá«¥¤®¢ ­¨ï å -à ªâ¥à¨áâ¨ª ­®à¬ «ì­ëå ¢®«­ á®áâ ¢­®£® ¢®«­®-¢®¤  §­ ç¨â¥«ì­® ®¡«¥£ç ¥âáï, ¥á«¨ á¨áâ¥¬ â¨§ -æ¨î à áç¥â­ëå ¤ ­­ëå ¯à®¢®¤¨âì ­  ®á­®¢¥ ¤ ­-­ëå ® å à ªâ¥à¨áâ¨ª å ¯ àæ¨ «ì­ëå ¯®¤á¨áâ¥¬.� ª ç¥áâ¢¥ ¯ àæ¨ «ì­ëå ¯®¤á¨áâ¥¬, ¯®  ­ «®£¨¨á à ¡®â ¬¨ [2{ 4], ¢ë¡¨à ¥¬ ã¯àã£¨© ¯ãáâ®© æ¨-«¨­¤à ¨  ªãáâ¨ç¥áª¨© ¢®«­®¢®¤. ��®«ìè ï ­ £«ï¤-­®áâì à¥§ã«ìâ â®¢ ®¡¥á¯¥ç¨¢ ¥âáï, ¥á«¨ áç¨â âì,çâ® ¢ ®¡« áâ¨ ­¨§ª¨å ç áâ®â  ªãáâ¨ç¥áª¨© ¢®«­®-¢®¤ ¨¬¥¥â ¬ï£ª¨¥ áâ¥­ª¨. � ®¡« áâ¨ ¢ëá®ª¨å ç -áâ®â ¢ ª ç¥áâ¢¥ ¢â®à®© ¯ àæ¨ «ì­®© ¯®¤á¨áâ¥¬ëã¤®¡­® ¢ë¡à âì  ªãáâ¨ç¥áª¨© ¢®«­®¢®¤ á ¦¥áâª¨-¬¨ áâ¥­ª ¬¨.�¨á¯¥àá¨®­­®¥ ãà ¢­¥­¨¥ ¤«ï ¯ãáâ®£® ã¯àã£®£®æ¨«¨­¤à  á® á¢®¡®¤­ë¬¨ ¡®ª®¢ë¬¨ ¯®¢¥àå­®áâï¬¨¯®«ãç ¥¬ ­¥¯®áà¥¤áâ¢¥­­® ¨§ ãà ¢­¥­¨ï (3), ¯®« -£ ï �0=0. �¨á¯¥àá¨®­­®¥ ãà ¢­¥­¨¥ ¤«ï  ªãáâ¨-ç¥áª®£® ¢®«­®¢®¤  á ¬ï£ª®© áâ¥­ª®© ¨¬¥¥â ¢¨¤ [4]J0(�r1) = 0: (4)24 �. �. �à¨­ç¥­ª®, �. �. �®¬¨áá à®¢ 
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  ¡�¨á. 1. �¨á¯¥àá¨®­­ë¥ ªà¨¢ë¥ ­®à¬ «ì­ëå ¢®«­ ¢ á®áâ ¢­ëå¢®«­®¢®¤ å ¦¥áâª ï à¥§¨­  { ¢®¤  (¢¥é¥áâ¢¥­­ë¥ ¢¥â¢¨):  { r1=0:3, ¡ { r1=0:9�¢®©áâ¢  ­®à¬ «ì­ëå ¢®«­ ¢ ¢®«­®¢®¤¥ á ¦¥áâª®©áâ¥­ª®© ®¯à¥¤¥«ïîâáï ãà ¢­¥­¨¥¬�J1(�r1) = 0: (5)�à¨  ­ «¨§¥ ¤¨á¯¥àá¨®­­ëå ãà ¢­¥­¨© ¤«ï  ªã-áâ¨ç¥áª¨å ¢®«­®¢®¤®¢ «¥£ª® ãáâ ­®¢¨âì ®¡é¥¥¢ ¦­®¥ á¢®©áâ¢® ­®à¬ «ì­ëå ¢®«­: ­¨§è ï ­®à-¬ «ì­ ï ¢®«­  ¢ ¢®«­®¢®¤¥ á ¦¥áâª¨¬¨ áâ¥­ª ¬¨¨¬¥¥â ¯®áâ®ï­­ãî ä §®¢ãî áª®à®áâì, à ¢­ãî áª®-à®áâ¨ §¢ãª  ¢ ­¥®£à ­¨ç¥­­®© áà¥¤¥. � §®¢ë¥áª®à®áâ¨ ®áâ «ì­ëå ­®à¬ «ì­ëå ¢®«­ ¯à¨ «î¡ëå§­ ç¥­¨ïå ç áâ®âë ¯à¥¢®áå®¤ïâ §­ ç¥­¨¥ áª®à®-áâ¨ §¢ãª . �¯¥æ¨ä¨ç¥áª¨¥ ¯à¥¤¥«ì­ë¥ á¢®©áâ¢ ¯à¨áãé¨ ¨ ­®à¬ «ì­ë¬ ¢®«­ ¬ ¢ ã¯àã£®¬ æ¨«¨­-¤à¥ á® á¢®¡®¤­ë¬¨ £à ­¨æ ¬¨. � ª, ­¨§è ï ­®à-¬ «ì­ ï ¢®«­  ¨¬¥¥â ä §®¢ãî áª®à®áâì, ¯à¥¢®áå®-¤ïéãî áª®à®áâì ¢®«­ë �í«¥ï, ¨ ¯à¨¡«¨¦ îéãîáïª ­¥© á à®áâ®¬ ç áâ®âë. �ª®à®áâ¨ ¢á¥å ®áâ «ì-­ëå ¢®«­ ¯à¥¢®áå®¤ïâ áª®à®áâì á¤¢¨£®¢ëå ¢®«­ ¢¬ â¥à¨ «¥ æ¨«¨­¤à .

2. ������������� �������� ����-��-���������� ������������������������ C ����������� ����-�����¥à¥©¤¥¬ ª ¡®«¥¥ ª®­ªà¥â­®¬ã  ­ «¨§ã á¢®©áâ¢­®à¬ «ì­ëå ¢®«­ ¢ á®áâ ¢­®¬ ¢®«­®¢®¤¥ ­  ®á­®-¢¥ ª®«¨ç¥áâ¢¥­­ëå ¤ ­­ëå ® ª®à­ïå ¤¨á¯¥àá¨®­­®-£® ãà ¢­¥­¨ï (3). � áá¬®âà¨¬ § ¯®«­¥­­ë© ¢®¤®©æ¨«¨­¤à ¨§ ¯®¤ â«¨¢®£® ¬ â¥à¨ « . �ëç¨á«¥­¨ï¯à®¢¥¤¥­ë ¤«ï âà¥å ¢ à¨ ­â®¢ á«ãç ¥¢ ¬ â¥à¨ -«  æ¨«¨­¤à : ���, ¦¥áâª ï à¥§¨­  ¨ ¬ï£ª ï à¥-§¨­ . �­ ç¥­¨ï ®á­®¢­ëå ä¨§¨ç¥áª¨å å à ªâ¥à¨-áâ¨ª ¤«ï íâ¨å ¬ â¥à¨ «®¢,   â ª¦¥ ¤«ï áâ «¨ ¨ ¢®-¤ë ¯à¨¢¥¤¥­ë ¢ â ¡«. 1 [2,5 {7]. �¨¤­®, çâ® ¤«ï á®-áâ ¢­®£® ¢®«­®¢®¤  áâ «ì { ¢®¤  ®â­®è¥­¨¥ VS=C¡®«ìè¥ ¥¤¨­¨æë,   �0=�1�1. �«ï ¯¥à¥ç¨á«¥­­ëå¯®¤ â«¨¢ëå ¬ â¥à¨ «®¢ ¢¥«¨ç¨­  VS=C áâ ­®¢¨â-áï ¬¥­ìè¥ ¥¤¨­¨æë,   �0=�1�1. �à¨ íâ®¬ §­ ç¥-­¨¥ ª®íää¨æ¨¥­â  �ã áá®­  � ¯à¨¡«¨¦ ¥âáï ª 0:5�. �. �à¨­ç¥­ª®, �. �. �®¬¨áá à®¢  25
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�¨á. 2. �¨á¯¥àá¨®­­ë¥ ªà¨¢ë¥ ­®à¬ «ì­ëå ¢®«­¢ á®áâ ¢­®¬ ¢®«­®¢®¤¥ ��� {¢®¤  á r1=0:9(¢¥é¥áâ¢¥­­ë¥ ¢¥â¢¨)(ª®íää¨æ¨¥­â �ã áá®­  ¤«ï ­¥á¦¨¬ ¥¬®£® ¬ â¥-à¨ « ).�  à¨á. 1,  ¨ ¡ ¯à¥¤áâ ¢«¥­ë ¤¥©áâ¢¨â¥«ì­ë¥¢¥â¢¨ ¤¨á¯¥àá¨®­­ëå ªà¨¢ëå ¤«ï á®áâ ¢­ëå ¢®«-­®¢®¤®¢ ¦¥áâª ï à¥§¨­  { ¢®¤  á ¢­ãâà¥­­¨¬¨ à -¤¨ãá ¬¨ æ¨«¨­¤à®¢ r1=0:3 ¨ 0:9 á®®â¢¥âáâ¢¥­­®.�  à¨á. 2 ¯à¥¤áâ ¢«¥­ë  ­ «®£¨ç­ë¥ ¤ ­­ë¥ ¤«ï¢®«­®¢®¤  ���{ ¢®¤  á r1=0:9. �«®áª®áâì (�; 
2)¤¥«¨âáï ¯àï¬®© OC (�=0) ­  á¥ªâ®àë ¢ § ¢¨á¨¬®-áâ¨ ®â §­ ç¥­¨ï � (¢ëè¥ ­¥¥ � ¤¥©áâ¢¨â¥«ì­®,  ­¨¦¥ { ¬­¨¬®). �  à¨áã­ª å ¤¨á¯¥àá¨®­­ë¥ ªà¨-¢ë¥ ¤«ï á®áâ ¢­®£® ¢®«­®¢®¤  ¨§®¡à ¦¥­ë ¦¨à-­ë¬¨ èâà¨å®¢ë¬¨, ¤«ï ¯ãáâ®£® æ¨«¨­¤à  { â®­-ª¨¬¨ á¯«®è­ë¬¨,   ¤«ï  ªãáâ¨ç¥áª®£® ¢®«­®¢®¤ á ¬ï£ª¨¬¨ áâ¥­ª ¬¨ { â®­ª¨¬¨ èâà¨å®¢ë¬¨ «¨-­¨ï¬¨. �¥à¢ ï ¤¨á¯¥àá¨®­­ ï ªà¨¢ ï ¯ãáâ®£® æ¨-«¨­¤à  à á¯®«®¦¥­  ¢ â®¬ á¥ªâ®à¥, £¤¥ � ï¢«ï¥â-áï ¬­¨¬ë¬. �â®à ï ¨ ¢á¥ ¯®á«¥¤ãîé¨¥ ¤¨á¯¥àá¨-®­­ë¥ ªà¨¢ë¥ ¯ãáâ®£® æ¨«¨­¤à , ­ ç¨­ îé¨¥áï ¢á¥ªâ®à¥ á ¤¥©áâ¢¨â¥«ì­ë¬ �, ¯à¨ à®áâ¥ ç áâ®âë¯¥à¥å®¤ïâ ¢ á¥ªâ®à á ¬­¨¬ë¬ �.� ª ¢¨¤­® ¨§ ¯à¨¢¥¤¥­­ëå ­  à¨áã­ª å ¤ ­­ëå¤«ï à §«¨ç­ëå ¬ â¥à¨ «®¢, ¤¨á¯¥àá¨®­­ë¥ á¢®©-áâ¢  ­®à¬ «ì­ëå ¢®«­ ã¯àã£®£® ¯®«®£® æ¨«¨­¤à ­¥ ¯à¥â¥à¯¥¢ îâ áãé¥áâ¢¥­­ëå ¨§¬¥­¥­¨© ¯à¨¨§¬¥­¥­¨¨ ª®íää¨æ¨¥­â  �ã áá®­ . � ç áâ­®áâ¨,¤«ï ¢á¥å á«ãç ¥¢ ­¨§è ï ­®à¬ «ì­ ï ¢®«­  ­  ­¨§-ª¨å ç áâ®â å á®®â¢¥âáâ¢ã¥â ¯à ªâ¨ç¥áª¨ ç¨áâ®¯à®¤®«ì­®¬ã áâ¥à¦­¥¢®¬ã ¤¢¨¦¥­¨î. �«ï ¢â®à®©­®à¬ «ì­®© ¢®«­ë (á¬. à¨á. 1, ) ¯à¨ ®â­®á¨â¥«ì-­® ¡®«ìè®© â®«é¨­¥ áâ¥­ª¨ æ¨«¨­¤à  å à ªâ¥à­®­ «¨ç¨¥ ¤¨ ¯ §®­  ç áâ®â, ¤«ï ª®â®àëå ä §®¢ë¥¨ £àã¯¯®¢ë¥ áª®à®áâ¨ ¨¬¥îâ à §­ë¥ §­ ª¨ (ï¢«¥-

­¨¥ ®¡à â­®© ¢®«­ë). �  ç áâ®â å § ¯¨à ­¨ï ­®à-¬ «ì­ëå ¢®«­ ¯ãáâ®£® æ¨«¨­¤à  ¢®«­®¢ë¥ ¤¢¨¦¥-­¨ï á¢ï§ ­ë «¨¡® á ç¨áâ® ¯à®¤®«ì­ë¬¨, «¨¡® áç¨áâ® á¤¢¨£®¢ë¬¨ ¢®«­ ¬¨.� áâ®âë § ¯¨à ­¨ï ­®à¬ «ì­ëå ¢®«­ á® á¤¢¨£®-¢ë¬ â¨¯®¬ ¤¢¨¦¥­¨ï ¤«ï ä¨ªá¨à®¢ ­­®© ¡¥§à §-¬¥à­®© ç áâ®âë ­¥ § ¢¨áïâ ­¨ ®â á¢®©áâ¢ ¬ â¥-à¨ «  æ¨«¨­¤à , ­¨ ®â ­ «¨ç¨ï ¦¨¤ª®áâ¨ ¢­ãâà¨æ¨«¨­¤à  [2]. �§ ¯à¥¤áâ ¢«¥­­ëå ­  à¨á. 1,  ¤¨á-¯¥àá¨®­­ëå ªà¨¢ëå ª íâ®¬ã â¨¯ã ®â­®á¨âáï âà¥-âìï à á¯à®áâà ­ïîé ïáï ¢®«­  ¤«ï ¯ãáâ®£® æ¨-«¨­¤à . �â®à ï à á¯à®áâà ­ïîé ïáï ¢®«­ , ¯®ª -§ ­­ ï ­  à¨á. 1, ¨ 2, ­  ç áâ®â å § ¯¨à ­¨ï ä®à-¬¨àã¥âáï §  áç¥â ç¨áâ® ¯à®¤®«ì­®© ¢®«­ë. � -áâ®â  § ¯¨à ­¨ï 
r1 ¤«ï íâ®© à ¤¨ «ì­®© ¬®¤ë¯à¨ ã¢¥«¨ç¥­¨¨ ª®íää¨æ¨¥­â  �ã áá®­  ¢®§à áâ -¥â, ª ª ¨ ¢ á«ãç ¥ á¯«®è­®£® æ¨«¨­¤à  [9]. � ª,¯à¨ r1=0:9 ¤«ï ¯®«®£® æ¨«¨­¤à  ¨§ ��� (�=0:38)¯®«ãç ¥¬ 
r1=1:894, ¨§ ¦¥áâª®© à¥§¨­ë (�=0:4) {
r1=1:925, ¨§ ¬ï£ª®© (�=0:45) { 
r1=2:011. � ¢¨-á¨¬®áâì ç áâ®â § ¯¨à ­¨ï ¯¥à¢ëå à ¤¨ «ì­®© ¨á¤¢¨£®¢®© ¢®«­ ®â ¢¥«¨ç¨­ë ®â­®á¨â¥«ì­®£® ¢­ã-âà¥­­¥£® à ¤¨ãá  æ¨«¨­¤à  r1 ¨§ãç¥­  ¢ [10]. �íâ®© à ¡®â¥ ¯®¤à®¡­® ¨áá«¥¤®¢ ­® ¯®¢¥¤¥­¨¥ ç -áâ®â § ¯¨à ­¨ï ¢â®à®© ¨ âà¥âì¥© ­®à¬ «ì­ëå¢®«­ ®â â®«é¨­ë æ¨«¨­¤à . �«ï ®â­®á¨â¥«ì­®â®­ª¨å æ¨«¨­¤à®¢ ¢â®à ï ç áâ®â  § ¯¨à ­¨ï á¢ï-§ ­  á ¤¢¨¦¥­¨¥¬ ­  ¯à®¤®«ì­ëå ¢®«­ å. � ã¬¥­ì-è¥­¨¥¬ â®«é¨­ë íâ  ªà¨â¨ç¥áª ï ç áâ®â  á­¨¦ -¥âáï. � â® ¦¥ ¢à¥¬ï, ªà¨â¨ç¥áª ï ç áâ®â  ¤«ïâà¥âì¥© ­®à¬ «ì­®© ¢®«­ë à áâ¥â ¯à¨ ã¬¥­ìè¥-­¨¨ â®«é¨­ë.� ª ¢¨¤­® ¨§ à¨á. 1 ¨ 2, ¢ à áá¬®âà¥­­®¬ ¤¨ ¯ -§®­¥ ç áâ®â ¤¨á¯¥àá¨®­­ë¥ ªà¨¢ë¥, á®®â¢¥âáâ¢ã-îé¨¥ ¢¢¥¤¥­­ë¬ ¯ àæ¨ «ì­ë¬ ¯®¤á¨áâ¥¬ ¬, ­¥¯¥à¥á¥ª îâáï. �â® ®¡êïá­ï¥âáï â¥¬, çâ® áª®à®áâì§¢ãª  ¢ ¦¨¤ª®áâ¨ §­ ç¨â¥«ì­® ¯à¥¢®áå®¤¨â áª®-à®áâì á¤¢¨£®¢®© ¢®«­ë ¢ ¯®¤ â«¨¢®¬ ¬ â¥à¨ «¥æ¨«¨­¤à¨ç¥áª®© ®¡®«®çª¨. � áâ®â  § ¯¨à ­¨ï ¤«ï¢â®à®© ­®à¬ «ì­®© ¦¨¤ª®áâ­®© ¢®«­ë ®ª §ë¢ ¥â-áï ®â­®á¨â¥«ì­® ®ç¥­ì ¢ëá®ª®© ¨ ¯¥à¥á¥ç¥­¨¥ ¤¨á-¯¥àá¨®­­ëå ªà¨¢ëå ¢®§¬®¦­® «¨èì ¢ ®¡« áâ¨ ¢ë-á®ª¨å ç áâ®â. �®áª®«ìªã ¯à¨ ¢¢¥¤¥­¨¨ ¡¥§à §¬¥à-­®© ç áâ®âë ¢ ª ç¥áâ¢¥ ¬ áèâ ¡  áª®à®áâ¨ ¢ë¡à -­  áª®à®áâì á¤¢¨£®¢®© ¢®«­ë ¢ ¬ â¥à¨ «¥ æ¨«¨­-¤à¨ç¥áª®© ®¡®«®çª¨, ç áâ®â  § ¯¨à ­¨ï ­¨§è¥©à á¯à®áâà ­ïîé¥©áï ¢®«­ë ¢  ªãáâ¨ç¥áª®¬ ¢®«-­®¢®¤¥ á ¬ï£ª¨¬¨ áâ¥­ª ¬¨ ¯à¨­¨¬ ¥â á«¥¤ãîé¨¥§­ ç¥­¨ï: ¤«ï á®áâ ¢­®£® ¢®«­®¢®¤  áâ «ì { ¢®¤ á r1=0:9 { 
f1=1:25, ¤«ï ¢®«­®¢®¤  ��� { ¢®¤  {
f1=4:71, ¤«ï ¢®«­®¢®¤  ¦¥áâª ï à¥§¨­  { ¢®¤  {
f1=6:77 ¨ ¤«ï ¢®«­®¢®¤  ¬ï£ª ï à¥§¨­  {¢®¤  {
f1=55:66.�­ «¨§ ¤¨á¯¥àá¨®­­ëå ªà¨¢ëå ­  ¯à¨¢¥¤¥­­ëå26 �. �. �à¨­ç¥­ª®, �. �. �®¬¨áá à®¢ 



ISSN 1028 -7507 �ªãáâ¨ç­¨© ¢÷á­¨ª. 2001. �®¬ 4, N 3. �. 22 { 33à¨áã­ª å ¢ ¦¥­, ¯à¥¦¤¥ ¢á¥£®, á â®çª¨ §à¥­¨ï®æ¥­ª¨ íää¥ªâ®¢ ¢§ ¨¬®¤¥©áâ¢¨ï ¢®«­®¢ëå ¤¢¨-¦¥­¨© ¢ ¦¨¤ª®áâ¨ ¨ ã¯àã£®© ®¡®«®çª¥ ¯à¨ ä®à¬¨-à®¢ ­¨¨ ­®à¬ «ì­®© ¢®«­ë á®áâ ¢­®£® ¢®«­®¢®¤ .�á«¨ ®¡à â¨âìáï ª á«ãç î ®â­®á¨â¥«ì­® ¦¥áâª®£®æ¨«¨­¤à  (á«ãç © áâ «ì { ¢®¤  [4]), â® ¬®¦­® ®â-¬¥â¨âì á«¥¤ãîé¥¥ ¢ ¦­®¥ á¢®©áâ¢® ­®à¬ «ì­ëå¢®«­: ¢§ ¨¬®¤¥©áâ¢¨¥ ¬¥¦¤ã ¢®«­®¢ë¬¨ ¤¢¨¦¥­¨-ï¬¨ § ¬¥â­® â®«ìª® ¢ ®ç¥­ì ã§ª¨å ç áâ®â­ëå ¤¨ -¯ §®­ å, ®â¢¥ç îé¨å ®ªà¥áâ­®áâï¬ â®ç¥ª ¯¥à¥-á¥ç¥­¨ï ¤¨á¯¥àá¨®­­ëå ªà¨¢ëå ¤«ï ¯ àæ¨ «ì­ëå¯®¤á¨áâ¥¬. �â® á¯à ¢¥¤«¨¢® ¤ ¦¥ ¤«ï ®ç¥­ì â®­-ª¨å áâ «ì­ëå æ¨«¨­¤à®¢. � á«ãç ¥ ¯®¤ â«¨¢ëåæ¨«¨­¤à®¢ ª àâ¨­  ¢§ ¨¬®¤¥©áâ¢¨ï ¯à¨­æ¨¯¨ «ì-­® ¬¥­ï¥âáï.� áá¬®âà¨¬ ¢­ ç «¥ ¯à¥¤áâ ¢«¥­­ë¥ ­  à¨á. 1, ¤ ­­ë¥, á®®â¢¥âáâ¢ãîé¨¥ á«ãç î ¢®«­®¢®¤ ¦¥áâª ï à¥§¨­  { ¢®¤  á â®«áâ®áâ¥­­ë¬ ã¯àã£¨¬æ¨«¨­¤à®¬ (r1=0:3). �¤¥áì ¯à¨¢¥¤¥­ë ¯¥à¢ë¥âà¨ ¤¨á¯¥àá¨®­­ë¥ ªà¨¢ë¥ ¯ãáâ®£® æ¨«¨­¤à (á¯«®è­ë¥) ¨ ç¥âëà¥ ¤¨á¯¥àá¨®­­ë¥ ªà¨¢ë¥á®áâ ¢­®£® ¢®«­®¢®¤  (èâà¨å®¢ë¥). �â¬¥â¨¬,çâ® ç áâ®â  § ¯¨à ­¨ï ¯¥à¢®© ­®à¬ «ì­®© ¢®«­ë ªãáâ¨ç¥áª®£® ¢®«­®¢®¤  á ¬ï£ª¨¬¨ áâ¥­ª ¬¨áãé¥áâ¢¥­­® ¢ëè¥ ¢¥àå­¥© £à ­¨æë à áá¬ âà¨-¢ ¥¬®£® ¤¨ ¯ §®­  ¨ à ¢­  
f1=20:31.�à¨  ­ «¨§¥ £à ä¨ª  à¨á. 1,  ¯à¥¦¤¥ ¢á¥£®,®¡à â¨¬ ¢­¨¬ ­¨¥ ­  ¯à¨­æ¨¯¨ «ì­®¥ ®â«¨ç¨¥ ¢¯à®ï¢«¥­¨¨ ¢§ ¨¬®¤¥©áâ¢¨ï ¢®«­®¢ëå ¤¢¨¦¥­¨©¤«ï ¯®¤ â«¨¢®£® æ¨«¨­¤à  ¨ ¤«ï á«ãç ï ¦¥áâª®-£® æ¨«¨­¤à  [4, à¨á. 1,¡], ¨§ãç¥­­®£® à ­¥¥. �ä-ä¥ªâë ¢§ ¨¬®¤¥©áâ¢¨ï ¤«ï ¯®¤ â«¨¢®£® æ¨«¨­¤à áãé¥áâ¢¥­­ë ¤«ï ¢á¥å §­ ç¥­¨© ç áâ®âë (¯®áâ®ï­-­®© à á¯à®áâà ­¥­¨ï). � «¨ç¨¥ ¦¨¤ª®áâ¨ ¯à¨¢®-¤¨â ª á­¨¦¥­¨î ä §®¢ëå áª®à®áâ¥© ¢á¥å ­®à¬ «ì-­ëå ¢®«­. �­â¥à¥á­®, çâ® ç áâ®â  § ¯¨à ­¨ï ¢â®-à®© ­®à¬ «ì­®© ¢®«­ë ã¬¥­ìè ¥âáï ¤® ­ã«ï. � -áâ®â  § ¯¨à ­¨ï âà¥âì¥© (á¤¢¨£®¢®©) ­®à¬ «ì­®©¢®«­ë, ¥áâ¥áâ¢¥­­®, ­¥ ¨§¬¥­ï¥âáï, ®¤­ ª® § ¬¥-ç â¥«ì­®© ¥¥ ®á®¡¥­­®áâìî ¢ á®áâ ¢­®¬ ¢®«­®¢®¤¥ï¢«ï¥âáï ¢®§­¨ª­®¢¥­¨¥ ®¡à â­®© ¢®«­ë (¤¢¨¦¥-­¨ï á à §­ë¬¨ §­ ª ¬¨ £àã¯¯®¢®© ¨ ä §®¢®© áª®-à®áâ¥©). �®¦­® áª § âì, çâ® ­ «¨ç¨¥ ¦¨¤ª®áâ¨¢ëà ¦ ¥âáï ç¥à¥§ íää¥ªâ ¯à¨á®¥¤¨­¥­­®© ¬ ááë,  ¥¥ ¤¨­ ¬¨ç¥áª¨¥ á¢®©áâ¢  ¢ íâ®¬ ¤¨ ¯ §®­¥ ­¥¯à®ï¢«ïîâáï. �­ «¨§ ª¨­¥¬ â¨ç¥áª¨å ¨ í­¥à£¥-â¨ç¥áª¨å å à ªâ¥à¨áâ¨ª ­®à¬ «ì­ëå ¢®«­ ¡ã¤¥â¯à®¢¥¤¥­ ­¨¦¥.�¡à â¨¬áï ª ¤ ­­ë¬ ® ¤¨á¯¥àá¨®­­ëå å à ª-â¥à¨áâ¨ª å ­®à¬ «ì­ëå ¢®«­ ¢ á®áâ ¢­®¬ â®­ª®-áâ¥­­®¬ ¢®«­®¢®¤¥ (r1=0:9) ¨§ â¥å ¦¥ ¬ â¥à¨ «®¢(¦¥áâª ï à¥§¨­  { ¢®¤ ). �  à¨á. 1,¡ ¯à¨¢¥¤¥­ë¯¥à¢ë¥ ¤¢¥ ¤¨á¯¥àá¨®­­ë¥ ªà¨¢ë¥ ¯ãáâ®£® æ¨«¨­-¤à  (á¯«®è­ë¥ «¨­¨¨), ¯¥à¢ ï ¤¨á¯¥àá¨®­­ ï ªà¨-

¢ ï  ªãáâ¨ç¥áª®£® ¢®«­®¢®¤  á ¬ï£ª¨¬¨ áâ¥­ª ¬¨(â®­ª ï èâà¨å®¢ ï) ¨ âà¨ ¤¨á¯¥àá¨®­­ë¥ ªà¨¢ë¥á®áâ ¢­®£® ¢®«­®¢®¤  (¦¨à­ë¥ èâà¨å®¢ë¥). � -áâ®âë § ¯¨à ­¨ï ¤«ï âà¥âì¥© ­®à¬ «ì­®© ¢®«­ë¯ãáâ®£® æ¨«¨­¤à  (
2=31:43) ­ å®¤ïâáï ¢­¥ à á-á¬ âà¨¢ ¥¬®£® ¤¨ ¯ §®­ .�ãé¥áâ¢¥­­®¥ ¨§¬¥­¥­¨¥ ¯®¤ â«¨¢®áâ¨ æ¨«¨­-¤à  §  áç¥â ã¬¥­ìè¥­¨ï â®«é¨­ë áâ¥­ª¨ ®¡ã-á« ¢«¨¢ ¥â ­¥ª®â®àë¥ á¯¥æ¨ä¨ç¥áª¨¥ ç¥àâë ¢§ -¨¬®¤¥©áâ¢¨ï ¢®«­®¢ëå ¤¢¨¦¥­¨©. �â® ª á ¥âáï¯¥à¢®© ­®à¬ «ì­®© ¢®«­ë á®áâ ¢­®£® ¢®«­®¢®¤ ,â® ¥¥ ¤¨á¯¥àá¨®­­ë¥ á¢®©áâ¢  ¯®¤®¡­ë á¢®©áâ¢ ¬¢®«­ë ¢ â®«áâ®áâ¥­­®¬ æ¨«¨­¤à¥ (ªà¨¢ ï 1 ­ à¨á. 1, ). �ää¥ªâ ¯à¨á®¥¤¨­¥­­®© ¬ ááë §¤¥áì¢ëà ¦¥­ á¨«ì­¥¥. �«ï ¢â®à®© ­®à¬ «ì­®© ¢®«­ëâ ª¦¥ ­ ¡«î¤ ¥âáï á­¨¦¥­¨¥ ç áâ®âë § ¯¨à ­¨ï¤® ­ã«ï, ®¤­ ª® ¤«ï ¡®«¥¥ ¢ëá®ª¨å ç áâ®â íää¥ªâ¯à¨á®¥¤¨­¥­­®© ¬ ááë ¯à ªâ¨ç¥áª¨ ­¥ ­ ¡«î¤ ¥â-áï. �â® ª á ¥âáï âà¥âì¥© ­®à¬ «ì­®© ¢®«­ë, â®®­  áãé¥áâ¢¥­­® á¢ï§ ­  á ¢®«­®¢ë¬ ¤¢¨¦¥­¨¥¬ ¢¦¨¤ª®áâ¨ ¨ §¤¥áì ­ «¨ç¨¥ ã¯àã£®£® æ¨«¨­¤à  ®¡ã-á« ¢«¨¢ ¥â ¯®ï¢«¥­¨¥ ­¥ª®â®à®© ¯à¨á®¥¤¨­¥­­®©¬ ááë. �¥à¥ç¨á«¥­­ë¥ á¢®©áâ¢  ­®à¬ «ì­ëå ¢®«­®áâ îâáï ­¥¨§¬¥­­ë¬¨ ¯à¨ § ¬¥­¥ ¢ ã¯àã£®¬ æ¨-«¨­¤à¥ ¦¥áâª®© à¥§¨­ë ­  ¬ï£ªãî.� æ¥«®¬ ¬®¦­® ®â¬¥â¨âì, çâ® ¢«¨ï­¨¥ ¢ëá®ª®©¯®¤ â«¨¢®áâ¨ æ¨«¨­¤à , ®¡ãá«®¢«¥­­®© £¥®¬¥âà¨-ç¥áª¨¬ ä ªâ®à®¬ â®­ª®áâ¥­­®áâ¨, ï¢«ï¥âáï ®¯à¥-¤¥«ïîé¨¬. �à¨ ­¥ª®â®à®¬ ã¢¥«¨ç¥­¨¨, ¯® áà ¢­¥-­¨î á à¥§¨­®©, ¦¥áâª®áâ¨ â®­ª®áâ¥­­®£® æ¨«¨­-¤à  §  áç¥â ¨á¯®«ì§®¢ ­¨ï â ª®£® ¬ â¥à¨ «  ª ª��� ¤¨á¯¥àá¨®­­ë¥ á¢®©áâ¢  ­¨§è¨å ­®à¬ «ì-­ëå ¢®«­ á®áâ ¢­®£® ¢®«­®¢®¤  ¯à ªâ¨ç¥áª¨ ­¥¬¥­ïîâáï (à¨á. 2). �à¨ ã¬¥­ìè¥­¨¨ â®«é¨­ë r1á 0:9 ¤® 0:99  ­ «®£¨ç­ë¬ áâ ­®¢¨âáï ¯®¢¥¤¥­¨¥­®à¬ «ì­ëå ¢®«­ ¢ ¢®«­®¢®¤¥ áâ «ì { ¢®¤  (á¬. [4,à¨á. 2,¡]).� à ªâ¥à­®© ®á®¡¥­­®áâìî á®áâ ¢­®£® ¢®«­®¢®-¤  ï¢«ï¥âáï ­ «¨ç¨¥ ¤¢ãå ­®à¬ «ì­ëå ¢®«­, ç -áâ®â  § ¯¨à ­¨ï ª®â®àëå à ¢­  ­ã«î. � ­­ë¥®¡ ¨å ¤¨á¯¥àá¨®­­ëå á¢®©áâ¢ å ¯à¥¤áâ ¢«¥­ë ­ à¨á. 3. �à¨ ¨§¬¥­¥­¨¨ â®«é¨­ë æ¨«¨­¤à  íâ¨¢®«­ë ¢¥¤ãâ á¥¡ï ¯®-à §­®¬ã. �¤­  ¨§ ­¨å (¨¬¥-îé ï, ª ª ¯à ¢¨«®, ¡®«¥¥ ­¨§ªãî ä §®¢ãî áª®-à®áâì) å à ªâ¥à¨§ã¥âáï ®¡é¥© â¥­¤¥­æ¨¥© á­¨¦¥-­¨ï ä §®¢®© áª®à®áâ¨ á ã¬¥­ìè¥­¨¥¬ â®«é¨­ë.�®áª®«ìªã ¢«¨ï­¨¥ ¢§ ¨¬®¤¥©áâ¢¨ï á ¦¨¤ª®áâìî¤«ï íâ®© ¢®«­ë ¨¬¥¥â å à ªâ¥à ¯à¨á®¥¤¨­¥­­®©¬ ááë, â ª®¥ ¯®¢¥¤¥­¨¥ ¯à¥¤áâ ¢«ï¥âáï ¥áâ¥áâ¢¥­-­ë¬. �â®à ï ­®à¬ «ì­ ï ¢®«­  áãé¥áâ¢¥­­® á¢ï-§ ­  á ¢®«­®¢ë¬¨ ¤¢¨¦¥­¨ï¬¨ ¢ ã¯àã£®¬ æ¨«¨­-¤à¥. �¡ íâ®¬ á¢¨¤¥â¥«ìáâ¢ã¥â â® ®¡áâ®ïâ¥«ìáâ¢®,çâ® ¢ ¯à¥¤¥«ì­®¬ á«ãç ¥ ­¨§ª¨å ç áâ®â íâ  ¢®«-­  ¢á¥£¤  ¨¬¥¥â ä §®¢ãî áª®à®áâì, à ¢­ãî áª®à®-�. �. �à¨­ç¥­ª®, �. �. �®¬¨áá à®¢  27
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�¨á. 3. �§¬¥­¥­¨¥ ¤¨á¯¥àá¨®­­ëå á¢®©áâ¢¯¥à¢ëå ¤¢ãå ­®à¬ «ì­ëå ¢®«­ ¢ á®áâ ¢­®¬ ¢®«­®¢®¤¥¦¥áâª ï à¥§¨­  { ¢®¤  ¯à¨ ¨§¬¥­¥­¨¨¢­ãâà¥­­¥£® à ¤¨ãá  æ¨«¨­¤à :1 { r1=0:5, 2 { r1=0:7, 3 { r1=0:8, 4 { r1=0:95;á¯«®è­ë¥ { ­¨§è¨¥ ¢®«­ë, èâà¨å®¢ë¥ { ¢â®àë¥ ¢®«­ë� ¡«. 2. �­ ç¥­¨ï ä §®¢®© áª®à®áâ¨ ­¨§è¥© ¢®«­ë¢ § ¢¨á¨¬®áâ¨ ®â §­ ç¥­¨ï r1 ¤«ï ­¨§ª¨å ç áâ®â¦¥áâª ï à¥§¨­  áâ «ìr1 C1=C Cp=C Cp=C0.8 0.2129 0.2133 0.9500.9 0.1536 0.1529 0.9060.95 0.1092 0.1088 0.8330.99 0.0490 0.0488 0.559áâ¨ áâ¥à¦­¥¢®© ¢®«­ë ¢ ¯ãáâ®¬ ã¯àã£®¬ æ¨«¨­¤à¥¨ ¢®§à áâ îéãî á ã¬¥­ìè¥­¨¥¬ â®«é¨­ë æ¨«¨­-¤à .� ª«®­ë ¤¨á¯¥àá¨®­­ëå ªà¨¢ëå ¯¥à¢®© ­®à-¬ «ì­®© ¢®«­ë ­  à¨á. 3 ¢ ®ªà¥áâ­®áâ¨ ­ ç «  ª®-®à¤¨­ â å®à®è®  ¯¯à®ªá¨¬¨àãîâáï ä®à¬ã«®©, ¯®-«ãç¥­­®© �®àâ¥¢¥£®¬ [11, á. 393], ¯®§¢®«ïîé¥© ¯®-«ãç âì §­ ç¥­¨ï ä §®¢®© áª®à®áâ¨ ¢ ®¡« áâ¨ ç -áâ®â, ¤«ï ª®â®àëå ¤«¨­  ¢®«­ë ¢ ­¥áª®«ìª® à §¯à¥¢®áå®¤¨â à ¤¨ãá æ¨«¨­¤à :C1C = 26641 + 2R1h �0C2E1� 53 h2R1 3775�1=2 : (6)�¤¥áì C1 { ä §®¢ ï áª®à®áâì ¢®«­ë �®àâ¥¢¥£ ; h {â®«é¨­  áâ¥­ª¨ æ¨«¨­¤à ; E { ¬®¤ã«ì ã¯àã£®áâ¨¬ â¥à¨ «  æ¨«¨­¤à . �®£« á­® ãà ¢­¥­¨î (6), ¤«ï¬ «ëå ç áâ®â íää¥ªâ ã¯àã£®-¦¨¤ª®áâ­®£® ¢§ ¨-¬®¤¥©áâ¢¨ï á¢ï§ ­ â®«ìª® á ã¯àã£®áâìî æ¨«¨­-

�¨á. 4. �¨á¯¥àá¨®­­ë¥ ªà¨¢ë¥ ­®à¬ «ì­ëå ¢®«­¢ ¢®«­®¢®¤¥ ¦¥áâª ï à¥§¨­  { ¢®¤  á r1=0:9(¢¥é¥áâ¢¥­­ë¥ ¢¥â¢¨) ¤«ï ¢ëá®ª¨å ç áâ®â¤à . �­ ç¥­¨¥ ¯«®â­®áâ¨ ¬ â¥à¨ «  æ¨«¨­¤à  ­¥-áãé¥áâ¢¥­­®. � â ¡«. 2 ¯à¨¢¥¤¥­ë §­ ç¥­¨ï C1=C,Cp=C ¤«ï á®áâ ¢­®£® ¢®«­®¢®¤  ¦¥áâª ï à¥§¨­  {¢®¤  ¨ Cp=C ¤«ï ¢®«­®¢®¤  áâ «ì { ¢®¤  ¢ § ¢¨á¨-¬®áâ¨ ®â §­ ç¥­¨ï ¢¥«¨ç¨­ë r1. �¤¥áì Cp=C { §­ -ç¥­¨¥ ä §®¢®© áª®à®áâ¨ ­¨§è¥© ­®à¬ «ì­®© ¢®«-­ë, ¯®«ãç¥­­®¥ ¯à¨ à¥è¥­¨¨ § ¤ ç¨ ­  ®á­®¢¥ãà ¢­¥­¨© â¥®à¨¨ ã¯àã£®áâ¨. �§ ¯à¨¢¥¤¥­­ëå ¢â ¡«. 2 ¤ ­­ëå á«¥¤ã¥â, çâ® ¢ á«ãç ¥ æ¨«¨­¤à  ¨§¯®¤ â«¨¢®£® ¬ â¥à¨ «  ä §®¢ ï áª®à®áâì ­¨§è¥©­®à¬ «ì­®© ¢®«­ë §­ ç¨â¥«ì­® ¬¥­ìè¥ áª®à®áâ¨§¢ãª  ¢ ¦¨¤ª®áâ¨, ç¥¬ ¤«ï æ¨«¨­¤à  ¨§ ¦¥áâª®£®¬ â¥à¨ « .�®­ë ¯«®áª®áâ¨ (�; 
2), ¢ ª®â®àëå ¯¥à¥á¥ª îâ-áï ¤¨á¯¥àá¨®­­ë¥ ªà¨¢ë¥ à §«¨ç­ëå ¯ àæ¨ «ì­ëå¯®¤á¨áâ¥¬, ¢ á«ãç ¥ ¦¥áâª¨å ¬ â¥à¨ «®¢ ã¯àã£¨åæ¨«¨­¤à®¢ ¡ë«¨ ¨­â¥à¥á­ë á â®çª¨ §à¥­¨ï ¯à®ïá-­¥­¨ï ®á®¡¥­­®áâ¥© ã¯àã£®-¦¨¤ª®áâ­®£® ¢§ ¨¬®-¤¥©áâ¢¨ï [4]. �à®¢¥¤¥­­ë© ¢ëè¥  ­ «¨§ ¯®ª § «®¯à¥¤¥«¥­­ãî ¯®«¥§­®áâì ¢ë¤¥«¥­¨ï ¯ àæ¨ «ì­ëå¯®¤á¨áâ¥¬ ¨ ¯à¨ ­ «¨ç¨¨ ¯®¤ â«¨¢ëå æ¨«¨­¤à®¢.�¤­ ª® ¢ íâ®¬ á«ãç ¥ §®­ë ¯¥à¥á¥ç¥­¨ï ã¦¥ ­¥ï¢«ïîâáï áâ®«ì ­ £«ï¤­ë¬¨ ¤«ï ¨­â¥à¯à¥â æ¨¨à¥§ã«ìâ â®¢ à áç¥â . �¡ íâ®¬ á¢¨¤¥â¥«ìáâ¢ãîâ¤ ­­ë¥ ® ¤¨á¯¥àá¨®­­ëå á¢®©áâ¢ å ­®à¬ «ì­ëå¢®«­ ¢ëá®ª¨å ¯®àï¤ª®¢ ¤«ï ®¡« áâ¨ ®ç¥­ì ¢ëá®ª¨åç áâ®â, ¯à¨¢¥¤¥­­ë¥ ­  à¨á. 4 (ä¨§¨ç¥áª¨¥ á¢®©-áâ¢  ¬ â¥à¨ «®¢ ¨ £¥®¬¥âà¨ï ¢®«­®¢®¤  â¥ ¦¥, çâ®¨ ¢ à áç¥â å, ¯à®¢¥¤¥­­ëå ¯à¨ ¯®áâà®¥­¨¨ £à ä¨-ª®¢ à¨á. 1, ¡). �®«ìª® ¢ íâ®© ®¡« áâ¨ ¬®¦­® ­ -¡«î¤ âì ¯¥à¥á¥ç¥­¨¥ ¤¨á¯¥àá¨®­­ëå ªà¨¢ëå ¯ à-æ¨ «ì­ëå ¯®¤á¨áâ¥¬ ¢ á«ãç ïå â®­ª¨å ¯®¤ â«¨¢ëåæ¨«¨­¤à®¢.28 �. �. �à¨­ç¥­ª®, �. �. �®¬¨áá à®¢ 
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�¨á. 5. � á¯à¥¤¥«¥­¨¥ ¯® à ¤¨ãáã ­®à¬¨à®¢ ­­ëå ¬¯«¨âã¤ ®á¥¢ëå á¬¥é¥­¨© ¤«ï ­®à¬ «ì­ëå ¢®«­¢®«­®¢®¤  ¦¥áâª ï à¥§¨­  { ¢®¤  á r1=0:9�  à¨á. 4 èâà¨å®¢ë¬¨ «¨­¨ï¬¨ ¯®ª § ­ë ¤¨á-¯¥àá¨®­­ë¥ ªà¨¢ë¥ ­®à¬ «ì­ëå ¢®«­ á®áâ ¢­®-£® ¢®«­®¢®¤ , ¨¬¥îé¨å ­®¬¥à  3{ 8. �¤¥áì ¦¥¯à¨¢¥¤¥­  âà¥âìï ¤¨á¯¥àá¨®­­ ï ªà¨¢ ï ¤«ï ¯®-«®£® ã¯àã£®£® æ¨«¨­¤à  (á¯«®è­ ï), ç áâ®â  § -¯¨à ­¨ï ª®â®à®© à ¢­  
2=31:43. � ¤¨ ¯ §®­¥0�
2�48 ç áâ®âë § ¯¨à ­¨ï ¤¨á¯¥àá¨®­­ëå ªà¨-¢ëå á®áâ ¢­®£® ¢®«­®¢®¤  ¨¬¥îâ á«¥¤ãîé¨¥ §­ -ç¥­¨ï: 6:07, 13:84, 21:72, 29:66, 31:43, 37:64 ¨ 45:55.� áâ®âë § ¯¨à ­¨ï ¤¨á¯¥àá¨®­­ëå ªà¨¢ëå ¤«ï ªãáâ¨ç¥áª®£® ¢®«­®¢®¤  á ¬ï£ª¨¬¨ áâ¥­ª ¬¨ à ¢-­ë 6:71, 15:54, 24:36, 33:20 ¨ 42:04, ¤«ï ¢®«­®¢®¤ á ¦¥áâª¨¬¨ áâ¥­ª ¬¨ { 10:79, 19:75, 28:64, 37:51 ¨46:37.�§ ¯à¨¢¥¤¥­­ëå à¥§ã«ìâ â®¢ á«¥¤ã¥â, çâ® ç -áâ®âë § ¯¨à ­¨ï ¤¨á¯¥àá¨®­­ëå ªà¨¢ëå á®áâ ¢-­®£® ¢®«­®¢®¤  á ¯®¢ëè¥­¨¥¬ ¯®àï¤ª®¢®£® ­®¬¥-à  ã¤ «ïîâáï ®â ç áâ®â § ¯¨à ­¨ï ¤¨á¯¥àá¨®­-­ëå ªà¨¢ëå  ªãáâ¨ç¥áª®£® ¢®«­®¢®¤  á ¬ï£ª¨¬¨áâ¥­ª ¬¨ ¨ ¯à¨¡«¨¦ îâáï ª ç áâ®â ¬ § ¯¨à ­¨ï¢®«­®¢®¤  á ¦¥áâª¨¬¨ áâ¥­ª ¬¨. � ª, ã¦¥ ¢®áì-¬ ï ¤¨á¯¥àá¨®­­ ï ªà¨¢ ï á®áâ ¢­®£® ¢®«­®¢®¤ ¢ ®ªà¥áâ­®áâ¨ ç áâ®âë § ¯¨à ­¨ï ¢¥áì¬  ¡«¨§-ª  ª ç¥â¢¥àâ®© ¤¨á¯¥àá¨®­­®© ªà¨¢®©  ªãáâ¨ç¥-áª®£® ¢®«­®¢®¤  á ¦¥áâª¨¬¨ áâ¥­ª ¬¨. �â¬¥â¨¬â ª¦¥, çâ® ¢¡«¨§¨ â®ç¥ª ¯¥à¥á¥ç¥­¨ï ¤¨á¯¥àá¨®­-­®© ªà¨¢®© ¤«ï á¯«®è­®£® æ¨«¨­¤à  ¨ ¤¨á¯¥àá¨-®­­ëå ªà¨¢ëå ¤«ï á®áâ ¢­®£® ¢®«­®¢®¤  ­¨ª ª¨å®á®¡ëå íää¥ªâ®¢ ¢§ ¨¬®¤¥©áâ¢¨ï ­¥ ­ ¡«î¤ ¥â-áï. � ¯à®æ¥áá¥  ­ «¨§  á¢®©áâ¢ á®áâ ¢­ëå ¢®«-­®¢®¤®¢, á®¤¥à¦ é¨å ¯®¤ â«¨¢ë¥ æ¨«¨­¤àë, ¡ë-«¨ ¢ë¯®«­¥­ë à áç¥âë ¤«ï à §«¨ç­ëå á®ç¥â ­¨©£¥®¬¥âà¨ç¥áª¨å ¨ ä¨§¨ç¥áª¨å ¯ à ¬¥âà®¢. �®«ã-

�¨á. 6. � á¯à¥¤¥«¥­¨¥ ¯® à ¤¨ãáã ­®à¬¨à®¢ ­­ëå ¬¯«¨âã¤ à ¤¨ «ì­ëå á¬¥é¥­¨© ¤«ï ­®à¬ «ì­ëå¢®«­ ¢®«­®¢®¤  ¦¥áâª ï à¥§¨­  { ¢®¤  á r1=0:9ç¥­­ë¥ à¥§ã«ìâ âë ¤ îâ ¤®áâ â®ç­ë¥ ®á­®¢ ­¨ï¤«ï ¢ë¢®¤  ® §­ ç¨â¥«ì­® ¬¥­ìè¥© íää¥ªâ¨¢­®-áâ¨, ¯® áà ¢­¥­¨î á® á«ãç ¥¬ ¦¥áâª®£® æ¨«¨­¤à ,¬¥â®¤¨ª¨ ¢ë¤¥«¥­¨ï ¯ àæ¨ «ì­ëå ¯®¤á¨áâ¥¬ ¯à¨ ­ «¨§¥ íää¥ªâ®¢ ¢®«­®¢®£® ¢§ ¨¬®¤¥©áâ¢¨ï ¢ á®-áâ ¢­ëå ¢®«­®¢®¤ å á ¯®¤ â«¨¢ë¬¨ áâ¥­ª ¬¨.3. �������������� � �����������-��� �������������� ����������-�������� ����� ­­ë¥ ® ¤¨á¯¥àá¨®­­ëå á¢®©áâ¢ å ­®à¬ «ì-­ëå ¢®«­ «¨èì ç áâ¨ç­® à áªàë¢ îâ ®á®¡¥­­®-áâ¨ ¢®«­®¢ëå ¤¢¨¦¥­¨© ¢ á®áâ ¢­ëå ¢®«­®¢®¤ å.�®¯®«­¨â¥«ì­ë¥ á¢¥¤¥­¨ï ®¡ íâ®¬ ¬®¦­® ¯®«ã-ç¨âì ¯à¨  ­ «¨§¥ ª¨­¥¬ â¨ç¥áª¨å ¨ í­¥à£¥â¨-ç¥áª¨å å à ªâ¥à¨áâ¨ª à á¯à®áâà ­ïîé¨åáï ¢®«­.�â¨ å à ªâ¥à¨áâ¨ª¨ ¡ã¤ãâ ¢ëç¨á«¥­ë ¤«ï ­¥ª®â®-àëå ä¨ªá¨à®¢ ­­ëå §­ ç¥­¨© ç áâ®âë ¨ ¯®áâ®-ï­­®© à á¯à®áâà ­¥­¨ï. �®®â¢¥âáâ¢ãîé¨¥ â®çª¨¯®ª § ­ë ­  à¨á. 1 ¨ 4.�  à¨á. 5 ¨ 6 ¯®ª § ­ë à á¯à¥¤¥«¥­¨ï ¯® à ¤¨-ãáã ¢®«­®¢®¤  ®á¥¢ëå ¨ à ¤¨ «ì­ëå á¬¥é¥­¨© ¢­®à¬ «ì­ëå ¢®«­ å ¤«ï á«ãç ï ¦¥áâª ï à¥§¨­  {¢®¤  ¯à¨ r1=0:9. �¬¯«¨âã¤ë á¬¥é¥­¨© ­®à¬¨-à®¢ ­ë ª ¬ ªá¨¬ «ì­®¬ã á¬¥é¥­¨î ¤«ï ª ¦¤®©¢®«­ë: u�z=uz=juzmaxj, u�r=ur=juzmaxj. �®¬¥à ªà¨¢ëå ­  à¨á. 5 ¨ 6 á®®â¢¥âáâ¢ãîâ ­®¬¥à ¬ â®-ç¥ª ­  ¤¨á¯¥àá¨®­­ëå ªà¨¢ëå, ®â¬¥ç¥­­ëå ªàã-¦®çª ¬¨ ­  à¨á. 1,¡ ¨ 4. �à¥¤áâ ¢«¥­­ë¥ ¤ ­-­ë¥ ®â­®áïâáï ª ª ª ®¡« áâ¨ ®â­®á¨â¥«ì­® ­¨§ª¨åç áâ®â 0�
2�10 (ªà¨¢ë¥ 1, 3), â ª ¨ ª ®¡« áâ¨¢ëá®ª¨å ç áâ®â 30�
2�46 (ªà¨¢ë¥ 4, 6, 7). �«ï�. �. �à¨­ç¥­ª®, �. �. �®¬¨áá à®¢  29
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  ¡�¨á. 7. � á¯à¥¤¥«¥­¨¥ ¯® à ¤¨ãáã ­®à¬¨à®¢ ­­ëå  ¬¯«¨âã¤ á¬¥é¥­¨©¤«ï ­®à¬ «ì­ëå ¢®«­ â®«áâ®áâ¥­­®£® ¢®«­®¢®¤  ¦¥áâª ï à¥§¨­  { ¢®¤  á r1=0:3(¢ëç¨á«¥­¨ï ¢ë¯®«­¥­ë ¤«ï â®ç¥ª 1 { 6 á à¨á. 1,  ):  { ®á¥¢ë¥ á¬¥é¥­¨ï ¡ { à ¤¨ «ì­ë¥ á¬¥é¥­¨ïç áâ®â 0�
2�10 å à ªâ¥à ¨§¬¥­¥­¨ï ¯® à ¤¨ãáã¢®«­®¢®¤  ®á¥¢ëå ¨ à ¤¨ «ì­ëå á¬¥é¥­¨© ¯à ªâ¨-ç¥áª¨ â ª®© ¦¥, ª ª ¨ ¤«ï á®áâ ¢­®£® â®­ª®áâ¥­-­®£® ¢®«­®¢®¤  ¨§ ¦¥áâª®£® ¬ â¥à¨ «  [4]. �¬¥-é¥­¨ï ¢ ¦¨¤ª®áâ¨ ¤«ï ­¨§è¥© ­®à¬ «ì­®© ¢®«-­ë (ªà¨¢ë¥ 1) å à ªâ¥à¨§ãîâáï «®ª «¨§ æ¨¥© §®-­ë ¨­â¥­á¨¢­ëå ¤¢¨¦¥­¨© ¢¡«¨§¨ ¯®¢¥àå­®áâ¨ª®­â ªâ  ¦¨¤ª®áâ¨ ¨ æ¨«¨­¤à , çâ® å à ªâ¥à­®¤«ï ¯®¢¥àå­®áâ­®© ¢®«­ë �â®ã­«¨. �®çª¥ 2 (á¬.à¨á. 1, ¡) á®®â¢¥âáâ¢ã¥â ¯à ªâ¨ç¥áª¨ áâ¥à¦­¥¢ ïã¯àã£ ï ¢®«­  (®­  ­¥ ¯®ª § ­  ­  à¨áã­ª¥). �à¥-âìï ­®à¬ «ì­ ï ¢®«­  á®áâ ¢­®£® ¢®«­®¢®¤  £¥­¥-â¨ç¥áª¨ á¢ï§ ­  á ¢®«­®© ¢ ¦¨¤ª®¬ ï¤à¥, ®¤­ ª® ¢¢®«­®¢®¤¥ ¨§ ¯®¤ â«¨¢®£® ¬ â¥à¨ «  ®á¥¢ë¥ á¬¥-é¥­¨ï ¢ æ¨«¨­¤à¥ § ¬¥â­® ¯à¥¢®áå®¤ïâ á¬¥é¥­¨ï¢ ¢®«­®¢®¤¥ ¨§ ¡®«¥¥ ¦¥áâª®£® ¬ â¥à¨ « . �â® å -à ªâ¥à­® ¤«ï ¯à®ï¢«¥­¨ï ¢§ ¨¬®¤¥©áâ¢¨ï ¢®«­ ¢á«ãç ¥ ®¡®«®çª¨ ¨§ ¯®¤ â«¨¢ëå ¬ â¥à¨ «®¢.�à¨  ­ «¨§¥ ¢®«­®¢ëå ¤¢¨¦¥­¨© ¢ ®¡« áâ¨ ¢ë-á®ª¨å ç áâ®â 30�
2�46 ¬ë ®£à ­¨ç¨¢ ¥¬áï «¨èì¤¢¨¦¥­¨ï¬¨ á ®â­®á¨â¥«ì­® ¡®«ìè®© ¤«¨­®© ¢®«-­ë, â.¥. à áá¬ âà¨¢ ¥¬ ­®à¬ «ì­ë¥ ¢®«­ë, ¤¨á-¯¥àá¨®­­ë¥ ªà¨¢ë¥ ª®â®àëå à á¯®«®¦¥­ë ¢ ®¡« -áâ¨ ¬¥¦¤ã ®áìî ç áâ®â ¨ ¯àï¬®© OC. �§ ¯à¨¢¥-¤¥­­ëå ¤ ­­ëå ¢ë¤¥«¨¬, ¯à¥¦¤¥ ¢á¥£®, â¥, ª®â®-àë¥ á®®â¢¥âáâ¢ãîâ â®çª¥ 4 ­  à¨á. 4. �ª § ­­ ïâ®çª  ­ å®¤¨âáï ¯à ªâ¨ç¥áª¨ ­  ¯àï¬®© OC, çâ®®¯à¥¤¥«ï¥â ®á®¡¥­­®áâì ª¨­¥¬ â¨ª¨ á®®â¢¥âáâ¢ã-îé¥© ­®à¬ «ì­®© ¢®«­ë. �¥á¬®âàï ­  ¤®¢®«ì­®¢ëá®ªãî ç áâ®âã, à á¯à¥¤¥«¥­¨¥ ®á¥¢ëå á¬¥é¥­¨©¢ ¦¨¤ª®áâ¨ ¯®çâ¨ à ¢­®¬¥à­®. �à¨ íâ®¬ à ¤¨ «ì-

­ë¥ á¬¥é¥­¨ï ¯à¥­¥¡à¥¦¨¬® ¬ «ë. �¤¥áì ¢ ¦¨¤-ª®áâ¨ à á¯à®áâà ­ï¥âáï ¯à ªâ¨ç¥áª¨ ¯«®áª ï ¢®«-­ . � â® ¦¥ ¢à¥¬ï á«¥¤ã¥â ®â¬¥â¨âì ­ «¨ç¨¥ ¤®-¢®«ì­® § ¬¥â­ëå ¯® ¢¥«¨ç¨­¥ á¬¥é¥­¨© ¢ ã¯àã£®©®¡®«®çª¥.�«ï ¢®«­, ®â¢¥ç îé¨å â®çª ¬ 6 ¨ 7 ­  à¨á. 4,­ ¡«î¤ ¥âáï å à ªâ¥à­ ï ¢ëá®ª ï ¨§¬¥­ï¥¬®áâìª¨­¥¬ â¨ç¥áª¨å å à ªâ¥à¨áâ¨ª ¯® à ¤¨ãáã. �¤­ -ª®, ­¥á¬®âàï ­  â®, çâ® íâ¨ â®çª¨ à á¯®«®¦¥­ë ­ ®¤­®© ¤¨á¯¥àá¨®­­®© ªà¨¢®©, á®®â­®è¥­¨ï ¬¥¦¤ã ¬¯«¨âã¤ ¬¨ á¬¥é¥­¨© ¢ ¦¨¤ª®áâ¨ ¨ ®¡®«®çª¥ áã-é¥áâ¢¥­­® ®â«¨ç îâáï. �¢¨¦¥­¨ï ¢ ¢®«­¥, á®®â-¢¥âáâ¢ãîé¨¥ â®çª¥ 6, ¯à¥¨¬ãé¥áâ¢¥­­® á®áà¥¤®-â®ç¥­ë ¢ ã¯àã£®© ®¡®«®çª¥. �á¥¢ë¥ á¬¥é¥­¨ï ¢¦¨¤ª®áâ¨ ¯à ªâ¨ç¥áª¨ ®âáãâáâ¢ãîâ. �¢¨¦¥­¨¥ ¢â®© ¦¥ ¢®«­¥, ­® á®®â¢¥âáâ¢ãîé¥¥ â®çª¥ 7, ã¦¥¯à¥¨¬ãé¥áâ¢¥­­® á®áà¥¤®â®ç¥­® ¢ ¦¨¤ª®áâ¨. �¤-­ ª® ¨ ¢ íâ®¬ á«ãç ¥ ®á¥¢ë¥ á¬¥é¥­¨ï ¢ ®¡®«®çª¥¤®¢®«ì­® §­ ç¨â¥«ì­ë.�¢¥«¨ç¥­¨¥ â®«é¨­ë æ¨«¨­¤à  ­¥áª®«ìª® ¨§¬¥-­ï¥â á¢®©áâ¢  ­®à¬ «ì­ëå ¢®«­. �å ª¨­¥¬ â¨-ç¥áª¨¥ å à ªâ¥à¨áâ¨ª¨ ¤«ï æ¨«¨­¤à  á ¢­ãâà¥­-­¨¬ à ¤¨ãá®¬ r1=0:3 ¯à¨¢¥¤¥­ë ­  à¨á. 7. �®-¬¥à  ªà¨¢ëå §¤¥áì á®®â¢¥âáâ¢ãîâ ­®¬¥à ¬ â®ç¥ª­  à¨á. 1, . � áá¬®âà¨¬ á¢®©áâ¢  ­¨§è¥© ­®à-¬ «ì­®© ¢®«­ë. �«ï ç áâ®â (¯®áâ®ï­­ëå à á¯à®-áâà ­¥­¨ï), á®®â¢¥âáâ¢ãîé¨å â®çª¥ 1, ¤¢¨¦¥­¨¥ ¢­®à¬ «ì­®© ¢®«­¥ ï¢«ï¥âáï ¯«®áª®© ¢®«­®© ¢ ¦¨¤-ª®áâ¨. � ¤¨ «ì­ë¥ á¬¥é¥­¨ï ¢ ¦¨¤ª®áâ¨ ¨ ®¡ ª®¬¯®­¥­â  á¬¥é¥­¨© ¢ ®¡®«®çª¥ ¯à ªâ¨ç¥áª¨ ®â-áãâáâ¢ãîâ. � §®¢ ï áª®à®áâì â ª®© ¯«®áª®© ¢®«-30 �. �. �à¨­ç¥­ª®, �. �. �®¬¨áá à®¢ 



ISSN 1028 -7507 �ªãáâ¨ç­¨© ¢÷á­¨ª. 2001. �®¬ 4, N 3. �. 22 { 33� ¡«. 3. �â­®á¨â¥«ì­®¥ à á¯à¥¤¥«¥­¨¥ í­¥à£¨¨¯® ¯®¯¥à¥ç­®¬ã á¥ç¥­¨î ¦¨¤ª®£® ï¤à  ¨ ã¯àã£®£® æ¨«¨­¤à â®çª  � 
2 W0=Wz W1=W0 juczmaxj=jufzmaxj1 8 2.377 0.172 4.831 1.192 5 8.902 0.015 65.22 9.173 3 9.699 0.996 0.0043 0.174 13 33.072 0.911 0.0973 0.435 9 34.521 0.729 0.370 1.066 2 31.775 0.107 8.33 13.77 10 39.859 0,769 0.300 0.668 10 45.433 0.854 0.170 0.43­ë á®áâ ¢«ï¥â 0:36 áª®à®áâ¨ §¢ãª  ¢ ¦¨¤ª®áâ­®©áà¥¤¥.�¢¥«¨ç¥­¨¥ ç áâ®âë (¯¥à¥å®¤ ª â®çª¥ 2) ãá«®¦-­ï¥â áâàãªâãàã ¢®«­ë. �á¥¢ë¥ á¬¥é¥­¨ï ¢ æ¨«¨­-¤à¥ ®áâ îâáï ­¥§­ ç¨â¥«ì­ë¬¨, ®¤­ ª® ¢®§à áâ -îâ à ¤¨ «ì­ë¥,   ¢ à á¯à¥¤¥«¥­¨¨ ®á¥¢ëå ¯¥à¥-¬¥é¥­¨© ­ ¡«î¤ ¥âáï §­ ç¨â¥«ì­ ï ­¥à ¢­®¬¥à-­®áâì. �«ï íâ®© ­®à¬ «ì­®© ¢®«­ë å à ªâ¥à­®­ «¨ç¨¥ áãé¥áâ¢¥­­®£® à §àë¢  ¢ §­ ç¥­¨ïå ®á¥-¢ëå á¬¥é¥­¨© â®ç¥ª ¦¨¤ª®áâ¨ ¨ æ¨«¨­¤à  ­  ¯®-¢¥àå­®áâ¨ ª®­â ªâ . � ª®© à §àë¢ ­¥ ¯à®â¨¢®-à¥ç¨â ¯à¨­ïâ®© ¬®¤¥«¨ áà¥¤ ¨ ãª §ë¢ ¥â ­  ¢®§-¬®¦­®áâì à¥§ª®£® ¨§¬¥­¥­¨ï á¢®©áâ¢ ­®à¬ «ì­®©¢®«­ë ¯à¨ ­ «¨ç¨¨ ¤ ¦¥ ¬ «®© ¢ï§ª®áâ¨.�¢¨¦¥­¨¥ ¢ ¢®«­¥, ®â¢¥ç îé¥© â®çª¥ 3, ï¢«ï-¥âáï, ¯®-áãâ¨, áâ¥à¦­¥¢®© ¢®«­®© ¢ æ¨«¨­¤à¥, ¤«ïª®â®à®© ®â«¨ç­ë ®â ­ã«ï â®«ìª® ®á¥¢ë¥ á¬¥é¥­¨ï¢ æ¨«¨­¤à¥ (­  à¨á. 7 ¤ ­­ë¥ ® ¥¥ á¢®©áâ¢ å ­¥ ¯à¨-¢¥¤¥­ë). �à¨ ¯¥à¥å®¤¥ ª â®çª¥ 4 ®¡­ àã¦¨¢ ¥âáï¨­â¥à¥á­ë© ä ªâ: á®®â¢¥âáâ¢ãîé¥¥ ¥© ¤¢¨¦¥­¨¥¢ ¦¨¤ª®áâ¨ ¯®«­®áâìî á®¢¯ ¤ ¥â á ¤¢¨¦¥­¨¥¬ ¢­¨§è¥© ­®à¬ «ì­®© ¢®«­¥ ¤«ï â®çª¨ 2. �¢¨¦¥­¨ï¦¥ ¢ ã¯àã£®¬ æ¨«¨­¤à¥ ®â«¨ç îâáï áãé¥áâ¢¥­­®ª ª ¯® å à ªâ¥àã à ¤¨ «ì­®£® à á¯à¥¤¥«¥­¨ï, â ª¨ ¯® ¢¥«¨ç¨­¥.�¨­¥¬ â¨ç¥áª¨¥ å à ªâ¥à¨áâ¨ª¨ âà¥âì¥© ­®à-¬ «ì­®© ¢®«­ë ¢ ¢®«­®¢®¤¥ à áá¬ âà¨¢ îâáï ¤«ï¤¢ãå â®ç¥ª 5 ¨ 6 (á¬. à¨á. 1, ). �¯à¥¤¥«¥­­ë©¨­â¥à¥á ¯à¥¤áâ ¢«ï¥â â®çª  5, à á¯®«®¦¥­­ ï ­ ãç áâª¥ ¤¨á¯¥àá¨®­­®© ªà¨¢®©, á®®â¢¥âáâ¢ãîé¥-¬ã, â ª ­ §ë¢ ¥¬®©, ®¡à â­®© ¢®«­¥. � ª ¢¨¤­®,¤¢¨¦¥­¨¥ ¢ ­®à¬ «ì­®© ¢®«­¥ á®áà¥¤®â®ç¥­®, ¯à¥-¨¬ãé¥áâ¢¥­­®, ¢ ã¯àã£®¬ æ¨«¨­¤à¥. � ¤¨ «ì­ë¥¨ ®á¥¢ë¥ á¬¥é¥­¨ï ¢ ¦¨¤ª®áâ¨ ®â­®á¨â¥«ì­® ¬ -«ë. �­â¥à¥á­®, çâ® ¤¢¨¦¥­¨¥ ¢ ¦¨¤ª®¬ ï¤à¥ ï¢«ï-¥âáï ¯à ªâ¨ç¥áª¨ ¯«®áª®© ¢®«­®©. �® à á¯à¥¤¥«¥-­¨î ®á¥¢ëå á¬¥é¥­¨© ¢ æ¨«¨­¤à¥ ¬®¦­® á¤¥« âì¢ë¢®¤ ® ¯à¥®¡« ¤ ­¨¨ ¨§£¨¡­ëå ¤¥ä®à¬ æ¨© á ¤®-¢®«ì­® §­ ç¨â¥«ì­ë¬ ãà®¢­¥¬ à ¤¨ «ì­ëå á¬¥é¥-

­¨©, çâ® ®¡ãá«®¢«¥­® áãé¥áâ¢¥­­®© â®«é¨­®© æ¨-«¨­¤à . � â®çª¥ 6 ¤¢¨¦¥­¨¥ ¢ ¦¨¤ª®¬ ï¤à¥ ¯¥à¥-áâ ¥â ¡ëâì ¯«®áª¨¬. �á«®¦­ï¥âáï â ª¦¥ ª¨­¥¬ -â¨ª  ¢®«­ë ¢ æ¨«¨­¤à¥ §  áç¥â ¯à®ï¢«¥­¨ï íää¥ª-â®¢ ¯à®áâà ­áâ¢¥­­®£® ¤¥ä®à¬¨à®¢ ­¨ï.�à¨¢¥¤¥­­ë¥ ¤ ­­ë¥ ãª §ë¢ îâ ­  á«®¦­ë© å -à ªâ¥à ¢§ ¨¬®¤¥©áâ¢¨ï ¢®«­®¢ëå ¤¢¨¦¥­¨© ¢ ¦¨¤-ª®áâ¨ ¨ ¢ æ¨«¨­¤à¥ ¨§ ¯®¤ â«¨¢®£® ¬ â¥à¨ « . �ã-é¥áâ¢¥­­® ¬¥­ïîâáï á¢®©áâ¢  ­®à¬ «ì­ëå ¢®«­®¤­®£® ¯®àï¤ª  ¯à¨ ¨§¬¥­¥­¨¨ ç áâ®âë (¯®áâ®ï­-­®© à á¯à®áâà ­¥­¨ï). �¢¨¦¥­¨¥ áâ ­®¢¨âáï ®á®-¡¥­­® á¨«ì­® á¢ï§ ­­ë¬ ¢ á«ãç ¥ â®­ª®áâ¥­­ëå®¡®«®ç¥ª, ª®£¤  ¯®¤ â«¨¢®áâì, ®¡ãá«®¢«¥­­ ï ä¨-§¨ç¥áª¨¬¨ á¢®©áâ¢ ¬¨ ¬ â¥à¨ « , ãá¨«¨¢ ¥âáï § áç¥â £¥®¬¥âà¨ç¥áª®£® ä ªâ®à .�â®â ¢ë¢®¤ ® å à ªâ¥à¥ ä®à¬¨à®¢ ­¨ï ¢®«­®-¢ëå ¤¢¨¦¥­¨© ¢ á®áâ ¢­®¬ ¢®«­®¢®¤¥ ¨§ ¯®¤ â«¨-¢®£® ¬ â¥à¨ «  ¯®¤â¢¥à¦¤ ¥âáï  ­ «¨§®¬ í­¥à£¥-â¨ç¥áª¨å å à ªâ¥à¨áâ¨ª ­®à¬ «ì­ëå ¢®«­. �¡-é¨© ¯®â®ª í­¥à£¨¨ ç¥à¥§ ¯®¯¥à¥ç­®¥ á¥ç¥­¨¥ ¢®«-­®¢®¤  Wz á®áâ®¨â ¨§ áã¬¬ë ¯®â®ª®¢ í­¥à£¨¨ ¢¦¨¤ª®¬ ï¤à¥ W0 ¨ ã¯àã£®¬ æ¨«¨­¤à¥ W1:Wz =W0 +W1:�­ ç¥­¨ï íâ¨å ¢¥«¨ç¨­, á®£« á­® [4], ®¯à¥¤¥«ï¥¬¨§ ¢ëà ¦¥­¨©W0 = !�2 D2� �0�1�C0VS�2 r1Z0 J20 (�r)rdr;W1 = !hD2 1Zr1 (��zzUz + �rzUr)rdr: (7)� â ¡«. 3 ¯à¨¢¥¤¥­ë ®â­®è¥­¨ï ¢¥«¨ç¨­ë ¯®â®-ª  í­¥à£¨¨ ¢ ¦¨¤ª®¬ ï¤à¥ ª ¯®«­®¬ã ¯®â®ªã í­¥à-£¨¨ ¢ ­®à¬ «ì­®© ¢®«­¥ W0=Wz,   â ª¦¥ ¢¥«¨ç¨­¯®â®ª®¢ í­¥à£¨¨ ¢ ã¯àã£®¬ æ¨«¨­¤à¥ ¨ ¦¨¤ª®¬�. �. �à¨­ç¥­ª®, �. �. �®¬¨áá à®¢  31



ISSN 1028 -7507 �ªãáâ¨ç­¨© ¢÷á­¨ª. 2001. �®¬ 4, N 3. �. 22 { 33ï¤à¥ W1=W0. � ­­ë¥ ®¡ í­¥à£¥â¨ç¥áª¨å å à ª-â¥à¨áâ¨ª å ­®à¬ «ì­ëå ¢®«­ ¤®¯®«­ïîâáï ­¥ª®-â®àë¬¨ ª¨­¥¬ â¨ç¥áª¨¬¨ å à ªâ¥à¨áâ¨ª ¬¨, ¤ -îé¨¬¨ ¤®¯®«­¨â¥«ì­ãî ¢ ¦­ãî ¨­ä®à¬ æ¨î ®¢§ ¨¬®¤¥©áâ¢¨¨ ¢®«­®¢ëå ¤¢¨¦¥­¨© ¢ á®áâ ¢­®¬¢®«­®¢®¤¥. �â¨¬¨ å à ªâ¥à¨áâ¨ª ¬¨ ï¢«ïîâáï®â­®è¥­¨ï ¬®¤ã«¥© ¬ ªá¨¬ «ì­ëå ®á¥¢ëå á¬¥é¥-­¨© ¢ æ¨«¨­¤à¥ ¨ ¦¨¤ª®¬ ï¤à¥ ¤«ï â®ç¥ª, ¢ë¤¥«¥­-­ëå ­  à¨á. 1, ¡ ¨ 4.�§ ¯à¨¢¥¤¥­­ëå ¤ ­­ëå ¢¨¤­®, çâ® à á¯à®-áâà ­ïîé¨¥áï ¢®«­ë, á®®â¢¥âáâ¢ãîé¨¥ â®çª ¬ 2¨ 6 ¤¨á¯¥àá¨®­­ëå ªà¨¢ëå á®áâ ¢­®£® ¢®«­®¢®¤ ,¬®¦­® ª« áá¨ä¨æ¨à®¢ âì ª ª ã¯àã£¨¥. �«ï ­¨åä §®¢ ï áª®à®áâì á¢ï§ ­­®© ¢®«­ë ¡«¨§ª  ª ä -§®¢®© áª®à®áâ¨ ¢®«­ë ¯ãáâ®£® æ¨«¨­¤à . �¤­ ª®¬¥¦¤ã íâ¨¬¨ ¢®«­ ¬¨ ¨¬¥¥âáï áãé¥áâ¢¥­­®¥ ®â-«¨ç¨¥. �®à¬ «ì­ ï ¢®«­ , á®®â¢¥âáâ¢ãîé ï â®ç-ª¥ 2, ¯à ªâ¨ç¥áª¨ ¢áî í­¥à£¨î ¯¥à¥­®á¨â ¢ ã¯àã-£®© ç áâ¨ ¢®«­®¢®¤ ,   ­®à¬ «ì­ ï ¢®«­ , á®®â¢¥â-áâ¢ãîé ï â®çª¥ 6, ®ª®«® 11 % ¢á¥© í­¥à£¨¨ ¯¥à¥­®-á¨â ¢ ¦¨¤ª®¬ ï¤à¥. �® ¬¥à¥ ã¤ «¥­¨ï ¤¨á¯¥àá¨®­-­®© ªà¨¢®© á®áâ ¢­®£® ¢®«­®¢®¤  ®â ¤¨á¯¥àá¨®­-­®© ªà¨¢®© ¯ãáâ®£® æ¨«¨­¤à  ª®«¨ç¥áâ¢® í­¥à£¨¨,¯¥à¥­®á¨¬®© ¦¨¤ª¨¬ ï¤à®¬, § ¬¥â­® ã¢¥«¨ç¨¢ -¥âáï. �¢ï§ ­­ ï ¢®«­ , á®®â¢¥âáâ¢ãîé ï â®çª¥á �=4, 
2=32:83 ¤«ï íâ®© ¤¨á¯¥àá¨®­­®© ªà¨¢®©,¯¥à¥­®á¨â ¢ ¦¨¤ª®áâ¨ ã¦¥ 34 % ¢á¥© í­¥à£¨¨.� á¯à®áâà ­ïîé¨¥áï ¢®«­ë, á®®â¢¥âáâ¢ãîé¨¥â®çª ¬ 3, 4 ¨ 8, ¯® ¤ ­­ë¬ â ¡«. 3 ¬®¦­® à áá¬ -âà¨¢ âì ª ª ¦¨¤ª®áâ­ë¥. �¤­ ª® â®«ìª® ­®à¬ «ì-­ ï ¢®«­ , ®â¢¥ç îé ï â®çª¥ 3, ¯¥à¥­®á¨â ¯à ª-â¨ç¥áª¨ ¢áî í­¥à£¨î ¢ ¦¨¤ª®¬ ï¤à¥. �®à¬ «ì­ë¥¢®«­ë, á®®â¢¥âáâ¢ãîé¨¥ â®çª ¬ 4 ¨ 8, ¯¥à¥­®áïâá®®â¢¥âáâ¢¥­­® ®ª®«® 9 ¨ 15 % í­¥à£¨¨ ¢ ã¯àã£®©ç áâ¨ ¢®«­®¢®¤ . �à¨ íâ®¬ ä §®¢ ï áª®à®áâì á¢ï-§ ­­®© ¢®«­ë ¢ â®çª å 4 ¨ 8 ¢¥áì¬  ¡«¨§ª  ª ä -§®¢®© áª®à®áâ¨ ­®à¬ «ì­®© ¢®«­ë  ªãáâ¨ç¥áª®£®¢®«­®¢®¤  á ¦¥áâª®© áâ¥­ª®©. � â® ¦¥ ¢à¥¬ï, ä -§®¢ ï áª®à®áâì á¢ï§ ­­®© ¢®«­ë ¢ â®çª¥ 3 §­ ç¨-â¥«ì­® ®â«¨ç ¥âáï ®â ä §®¢®© áª®à®áâ¨ ­®à¬ «ì-­®© ¢®«­ë  ªãáâ¨ç¥áª®£® ¢®«­®¢®¤  á ¬ï£ª®© áâ¥­-ª®©. �®çª¨ 1, 5 ¨ 7 à á¯®«®¦¥­ë ­  â¥å ãç áâª å¤¨á¯¥àá¨®­­ëå ªà¨¢ëå, ª®â®àë¥ §­ ç¨â¥«ì­® ã¤ -«¥­ë ®â ¤¨á¯¥àá¨®­­ëå ªà¨¢ëå ¯ àæ¨ «ì­ëå ¯®¤-á¨áâ¥¬. �áâ¥áâ¢¥­­®, çâ® íâ¨¬ â®çª ¬ á®®â¢¥â-áâ¢ãîâ ¢®«­ë, ¤«ï ª®â®àëå áãé¥áâ¢¥­­ë íää¥ª-âë á¢ï§ ­­®áâ¨ ã¯àã£¨å ¨ ¦¨¤ª®áâ­ëå ¤¢¨¦¥­¨©.� íâ®¬ á«ãç ¥ ä §®¢ ï áª®à®áâì á¢ï§ ­­®© ¢®«­ë§ ¬¥â­® ®â«¨ç ¥âáï ®â ä §®¢ëå áª®à®áâ¥© ¯ àæ¨- «ì­ëå ã¯àã£®© ¨ ¦¨¤ª®áâ­®© ¢®«­. �®çª¥ 1 ­¨§-è¥© ¤¨á¯¥àá¨®­­®© ªà¨¢®© á®áâ ¢­®£® ¢®«­®¢®¤ á®®â¢¥âáâ¢ã¥â ¯®¢¥àå­®áâ­ ï ¢®«­ , â ª¦¥ å à ª-â¥à¨§ãîé ïáï áãé¥áâ¢¥­­®© á¢ï§ ­­®áâìî ã¯àã-£¨å ¨ ¦¨¤ª®áâ­ëå ¤¢¨¦¥­¨©.

����������� à ¡®â¥ ¯à¥¤áâ ¢«¥­ë ¤ ­­ë¥ ® á¢®©áâ¢ å ­®à-¬ «ì­ëå ¢®«­ ¢ ã¯àã£®-¦¨¤ª®áâ­®¬ æ¨«¨­¤à¨ç¥-áª®¬ ¢®«­®¢®¤¥ á ¯®¤ â«¨¢ë¬¨ áâ¥­ª ¬¨. � à ª-â¥à­®© ®á®¡¥­­®áâìî à áá¬ âà¨¢ ¥¬®£® ¢®«­®¢®-¤  ï¢«ï¥âáï â®, çâ® ¢®«­®¢ë¥ á®¯à®â¨¢«¥­¨ï ¬ -â¥à¨ «®¢ ã¯àã£®© ®¡®«®çª¨ ¨ § ¯®«­ïîé¥© ¦¨¤-ª®áâ¨ ¤®¢®«ì­® ¡«¨§ª¨. � íâ®¬ á«ãç ¥ ä®à¬¨à®-¢ ­¨¥ ®¡é¥£® ¢®«­®¢®£® ¤¢¨¦¥­¨ï ¢ ª®¬¯®§¨â­®¬¢®«­®¢®¤¥ ¯à®¨áå®¤¨â ­  ä®­¥ á¨«ì­®£® ¢§ ¨¬®-¤¥©áâ¢¨ï ¢®«­®¢ëå ¤¢¨¦¥­¨© ¢ æ¨«¨­¤à¥ ¨ ¦¨¤-ª®¬ ï¤à¥. �­ «¨§ ¤¨á¯¥àá¨®­­ëå å à ªâ¥à¨áâ¨ª,ª¨­¥¬ â¨ç¥áª¨å ¨ í­¥à£¥â¨ç¥áª¨å á¢®©áâ¢,   â ª-¦¥ ä §®¢ëå áª®à®áâ¥© ­®à¬ «ì­ëå ¢®«­ ¢ëï¢¨«ª®«¨ç¥áâ¢¥­­ë¥ ¨ ª ç¥áâ¢¥­­ë¥ íää¥ªâë ¢§ ¨¬®-¤¥©áâ¢¨ï ã¯àã£¨å ¨ ¦¨¤ª®áâ­ëå ¢®«­®¢ëå ¤¢¨¦¥-­¨© ¯à¨ ¨§¬¥­¥­¨¨ £¥®¬¥âà¨ç¥áª¨å ¯ à ¬¥âà®¢ ¨ç áâ®âë ¢®«­ë ¢ è¨à®ª®¬ ¤¨ ¯ §®­¥ §­ ç¥­¨©.�à®¢¥¤¥­­ë©  ­ «¨§ ¯®ª §ë¢ ¥â, çâ® ¢ à áá¬ -âà¨¢ ¥¬®¬ á«ãç ¥ á®áâ ¢­®£® ¢®«­®¢®¤  ­¥ ã¤ ¥â-áï ¨á¯®«ì§®¢ âì ®¡é¨© ¯®¤å®¤ ª á¨áâ¥¬ â¨§ æ¨¨à¥§ã«ìâ â®¢, ®á­®¢ ­­ë© ­  ¢ë¤¥«¥­¨¨ ¯ àæ¨ «ì-­ëå ¯®¤á¨áâ¥¬, ¯®ª § ¢è¨© á¢®î íää¥ªâ¨¢­®áâì¢ á«ãç ¥ ®â­®á¨â¥«ì­® ¦¥áâª®£® æ¨«¨­¤à  [2, 4].�á®¡ë© ¨­â¥à¥á ¯à¨ ¨§ãç¥­¨¨ á¢®©áâ¢ ¢®«­®¢®-¤  ¯à¥¤áâ ¢«ï¥â ­¨§è ï ­®à¬ «ì­ ï ¢®«­ , ä §®-¢ ï áª®à®áâì ª®â®à®© ¤«ï ­¨§ª¨å ç áâ®â ¤®¢®«ì­®â®ç­® ®¯à¥¤¥«ï¥âáï ä®à¬ã«®© �®àâ¥¢¥£  [11]. �â ä®à¬ã« , ®âà ¦ îé ï ¢«¨ï­¨¥ ã¯àã£®áâ¨ ®¡®«®ç-ª¨ ­  ä §®¢ãî áª®à®áâì ­®à¬ «ì­®© ¢®«­ë, ¢ à ¢-­®© ¬¥à¥ ¯à¨£®¤­  ¤«ï æ¨«¨­¤à®¢ ¨§ ¦¥áâª¨å ¨ ¯®-¤ â«¨¢ëå ¬ â¥à¨ «®¢. �¤­ ª® ¢ á«ãç ¥ ¯®¤ â«¨-¢ëå æ¨«¨­¤à®¢ ä §®¢ ï áª®à®áâì ­¨§è¥© ­®à¬ «ì-­®© ¢®«­ë ®ª §ë¢ ¥âáï áãé¥áâ¢¥­­® ­¨¦¥ áª®à®-áâ¨ §¢ãª  ¢ ¦¨¤ª®© áà¥¤¥. �à®¬¥ â®£®, ª¨­¥¬ â¨-ç¥áª¨¥ á¢®©áâ¢  ¯«®áª®© ¢®«­ë á®åà ­ïîâáï «¨èì¤«ï ¡®«¥¥ ­¨§ª¨å §­ ç¥­¨© ç áâ®âë. �«¥¤ã¥â â ª-¦¥ ®â¬¥â¨âì áãé¥áâ¢¥­­®¥ ¢«¨ï­¨¥ ¯®¤ â«¨¢®áâ¨¬ â¥à¨ «  æ¨«¨­¤à  ­  á­¨¦¥­¨¥ ä §®¢®© áª®à®-áâ¨ ­¨§è¥© ¢®«­ë. �á«¨ ¤«ï ®â­®á¨â¥«ì­® â®«-áâëå æ¨«¨­¤à®¢ (r1=0:8) ¥¥ ä §®¢ ï áª®à®áâì ¤«ï¢®«­®¢®¤  á ¯®¤ â«¨¢ë¬¨ áâ¥­ª ¬¨ «¨èì ¢ ­¥-áª®«ìª® à § ¬¥­ìè¥, ç¥¬ ¤«ï ¢®«­®¢®¤  á ¦¥áâª¨-¬¨ áâ¥­ª ¬¨, â® ¤«ï â®­ª®áâ¥­­ëå ¢®«­®¢®¤®¢ íâ¨¤¢¥ áª®à®áâ¨ ®â«¨ç îâáï ­  ¯®àï¤®ª. �à¨ íâ®¬¢ á«ãç ¥ â®­ª®áâ¥­­ëå æ¨«¨­¤à®¢, ­¥§ ¢¨á¨¬® ®âá¢®©áâ¢ ¬ â¥à¨ «®¢, ¢ ¤¨ ¯ §®­¥ ¢ëá®ª¨å ç áâ®â­¨§è ï ­®à¬ «ì­ ï ¢®«­  ï¢«ï¥âáï ¢®«­®© �â®ã­-«¨.� á«ãç ¥ ¢®«­®¢®¤®¢ á ¯®¤ â«¨¢ë¬¨ áâ¥­ª ¬¨íää¥ªâë ¢®«­®¢®£® ¢§ ¨¬®¤¥©áâ¢¨ï ¬¥¦¤ã ¢®§¬ã-é¥­¨ï¬¨ ¢ ¦¨¤ª®áâ¨ ¨ ã¯àã£®¬ æ¨«¨­¤à¥ áãé¥-áâ¢¥­­ë ¤«ï ¢á¥å ç áâ®â. �áª«îç¥­¨¥ á®áâ ¢«ï-32 �. �. �à¨­ç¥­ª®, �. �. �®¬¨áá à®¢ 
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