
�ªãáâ¨ç­¨© ¢÷á­¨ª. 2000. �®¬ 3, N 3. �. 32 { 43��� 539.3 ��������� ���������{����� �� ������� ����������� ������������� ���������������� ������ �������. �. �����������­áâ¨âãâ £¨¤à®¬¥å ­¨ª¨ ��� �ªà ¨­ë, �¨¥¢�®«ãç¥­® 20.06.2000 � �¥à¥á¬®âà¥­® 5.10.2000�  ®á­®¢¥ ¬¥â®¤  áã¯¥à¯®§¨æ¨¨ ¯à®¢¥¤¥­ à áç¥â ¤¨äà ªæ¨¨ ¢®«­ �í«¥ï{�í¬¡  ­  ¢¥àâ¨ª «ì­®© £à ­¨æ¥ ¢®«­®¢®¤ ,®¡à §®¢ ­­®£® ¯à¨ ¦¥áâª®¬ ª®­â ªâ¥ ¤¢ãå ¯®«ã¯®«®á à §­®© è¨à¨­ë ¨ á à §«¨ç­ë¬¨ ã¯àã£¨¬¨ á¢®©áâ¢ ¬¨. �®ª -§ ­®, çâ® ã¬¥­ìè¥­¨¥ è¨à¨­ë ¯®«ã¯®«®áë, ¢ ª®â®à®© à á¯à®áâà ­ï¥âáï ¯ ¤ îé ï ¢®«­ , ¯à¨¢®¤¨â ª ª ç¥áâ¢¥­­ë¬¨§¬¥­¥­¨ï¬ ¢ ¯¥à¥à á¯à¥¤¥«¥­¨¨ í­¥à£¨¨ ¯ ¤ îé¥© ¢®«­ë ¬¥¦¤ã ®âà ¦¥­­ë¬¨ ¨ ¯à®è¥¤è¨¬¨ ¯®«ï¬¨. �â¨ ¨§¬¥-­¥­¨ï ®¡ãá«®¢«¥­ë §­ ç¨â¥«ì­ë¬¨ ®â«¨ç¨ï¬¨ ¢ áâ¥¯¥­¨ ¢®§¡ã¦¤¥­¨ï ­¥®¤­®à®¤­ëå ¢®«­ ¢ ®¡¥¨å ¯®«ã¯®«®á å ¯à¨¨§¬¥­¥­¨¨ ®â­®è¥­¨ï ¨å è¨à¨­.�  ¡ §÷ ¬¥â®¤ã áã¯¥à¯®§¨æ÷ù ¯à®¢¥¤¥­¨© à®§à åã­®ª ¤¨äà ªæ÷ù å¢¨«ì �¥«¥ï{�¥¬¡  ­  ¢¥àâ¨ª «ì­÷© £à ­¨æ÷ å¢¨-«¥¯à®¢®¤ , ãâ¢®à¥­®£® ¯à¨ ¦®àáâª®¬ã ª®­â ªâ÷ ¤¢®å ¯÷¢á¬ã£ à÷§­®ù è¨à¨­¨ ÷ § à÷§­¨¬¨ ¯àã¦­¨¬¨ ¢« áâ¨¢®áâï¬¨.�®ª § ­®, é® §¬¥­è¥­­ï è¨à¨­¨ ¯÷¢á¬ã£¨, ¢ ïª÷© à®§¯®¢áî¤¦ãõâìáï ¯ ¤ îç  å¢¨«ï, ¯à¨¢®¤¨âì ¤® ïª÷á­¨å §¬÷­ ¢¯¥à¥à®§¯®¤÷«÷ ¥­¥à£÷ù ¯ ¤ îç®ù å¢¨«÷ ¬÷¦ ¢÷¤¡¨â¨¬¨ å¢¨«ï¬¨ â  å¢¨«ï¬¨, é® ¯à®©è«¨ ¢ ¤àã£ã ­ ¯÷¢á¬ã£ã. �÷ §¬÷­¨§ã¬®¢«¥­÷ §­ ç­®î à÷§­¨æ¥î ¢ ¥ä¥ªâ¨¢­®áâ÷ §¡ã¤¦¥­­ï ­¥®¤­®à÷¤­¨å å¢¨«ì ¢ ®¡®å ¯÷¢á¬ã£ å ¯à¨ §¬÷­÷ ¢÷¤­®è¥­­ïùå­÷å è¨à¨­.On basis of method of superposition a di�raction of the Rayleigh {Lamb wave on a vertical boundary of waveguide formedby a strong contact of two halfstrips is calculated for case of their di�erent widths and di�erent elastic properties. Itis shown that decrease of width of a halfstrip, in which the incident wave propagates, results in a qualitative change inenergy redistribution of the incident wave between the re
ected and transmitted �elds. These changes are caused bysigni�cant distinctions in a degree of excitation of evanescent waves in both halfstrips at change of their width ratio.���������¥è¥­¨¥ ¬­®£¨å ¯à¨ª« ¤­ëå § ¤ ç £¥®ä¨§¨ª¨,á¥©á¬®«®£¨¨,  ªãáâ®í«¥ªâà®­¨ª¨, ­¥à §àãè îé¨å¬¥â®¤®¢ ª®­âà®«ï á¢ï§ ­® á  ­ «¨§®¬ à á¯à®áâà -­¥­¨ï ¨ ¤¨äà ªæ¨¨ ã¯àã£¨å ¢®«­ ¢ ­¥à¥£ã«ïà-­ëå ¢®«­®¢®¤ å. �¥à¥£ã«ïà­®áâìî ¬®¦¥â á«ã-¦¨âì ¢ª«îç¥­¨¥ ¢ ¢®«­®¢®¤¥, áâã¯¥­ìª  ¨«¨ á¬¥-­  á¥ç¥­¨ï ¢®«­®¢®¤ , á¬¥­  á¢®©áâ¢ ¬ â¥à¨ « ¨ â. ¤. �¥®¤­®à®¤­®áâ¨ à §«¨ç­ëå â¨¯®¢ ®ª §ë-¢ îâ ¡®«ìè®¥ ¢«¨ï­¨¥ ­  à á¯à®áâà ­¥­¨¥ ¢®«­ ¢®¡« áâ¨ ®â­®á¨â¥«ì­® ¢ëá®ª¨å ç áâ®â, ª®£¤  å -à ªâ¥à­ë¥ à §¬¥àë ­¥®¤­®à®¤­®áâ¨ á®¨§¬¥à¨¬ëá ¤«¨­®© ¢®«­ë.�à¨ ¨§ãç¥­¨¨ à á¯à®áâà ­¥­¨ï ­®à¬ «ì­ëå¢®«­ ¢ ­¥à¥£ã«ïà­ëå ã¯àã£¨å ¢®«­®¢®¤ å ¢ ®¡« -áâ¨ ®â­®á¨â¥«ì­® ¢ëá®ª¨å ç áâ®â ¡ë«¨ ®¡­ àã¦¥-­ë ï¢«¥­¨ï, ª®â®àë¥ ­¥¢®§¬®¦­® ¤ ¦¥ ª ç¥áâ¢¥­-­® ®¡êïá­¨âì ¢ à ¬ª å ®¤­®¬¥à­ëå ¯à¨¡«¨¦¥­¨©.�¤­¨¬ ¨§ ­¨å ï¢«ï¥âáï § å¢ â í­¥à£¨¨. �¯¥à-¢ë¥ § å¢ â í­¥à£¨¨ ­ ¡«î¤ «áï íªá¯¥à¨¬¥­â «ì­®¯à¨ ¨§ãç¥­¨¨ ª®«¥¡ ­¨© ¯ì¥§®ª¥à ¬¨ç¥áª®© ¯« -áâ¨­ë, ç áâì ¯®¢¥àå­®áâ¨ ª®â®à®© ¯®ªàëâ  í«¥ª-âà®¤ ¬¨ [1].
�á®¡¥­­®áâì ¤¨­ ¬¨ç¥áª®£® ¤¥ä®à¬¨à®¢ ­¨ï¯ì¥§®ª¥à ¬¨ç¥áª®© ¯« áâ¨­ë, ®¯à¥¤¥«¥­­ ï ª ª§ å¢ â í­¥à£¨¨, ¯à®ï¢«ï« áì ¢ â®¬, çâ® ­  ®¯à¥¤¥-«¥­­ëå ç áâ®â å ¢®§¡ã¦¤¥­¨ï í«¥ªâà®¤¨à®¢ ­­®-£® ãç áâª  ¯« áâ¨­ë ®¡« áâì ¨­â¥­á¨¢­ëå ª®«¥-¡ ­¨© ¯à ªâ¨ç¥áª¨ á®¢¯ ¤ «  á ®¡« áâìî, ¯®ªàë-â®© í«¥ªâà®¤ ¬¨. �à¨ íâ®¬ ª®«¥¡ ­¨ï á®á¥¤­¨å­¥í«¥ªâà®¤¨à®¢ ­­ëå ãç áâª®¢ ¨¬¥«¨ áãé¥áâ¢¥­-­® ¡®«¥¥ ­¨§ªãî  ¬¯«¨âã¤ã. �®áª®«ìªã ¢ ¯ì¥§®-ª¥à ¬¨ç¥áª®© ¯« áâ¨­¥ ¬¥å ­¨ç¥áª¨¥ á¢®©áâ¢  ¢®¡« áâïå ¯®¤ í«¥ªâà®¤ ¬¨ ¨ ¡¥§ í«¥ªâà®¤®¢ ®â-«¨ç îâáï, ¯®á«¥¤ãîé¨©  ­ «¨§ § å¢ â  í­¥à£¨¨®á­®¢ë¢ «áï ­  ¨§ãç¥­¨¨ ¯à®æ¥áá  ®âà ¦¥­¨ï {¯à®å®¦¤¥­¨ï ¢®«­ ­  £à ­¨æ¥ à §¤¥«  á®áâëª®¢ ­-­ëå ¯®«ã¯®«®á á à §«¨ç­ë¬¨ ¬¥å ­¨ç¥áª¨¬¨ á¢®©-áâ¢ ¬¨ ¢ ¯à¥­¥¡à¥¦¥­¨¨ íää¥ªâ®¬ í«¥ªâà®¬¥å -­¨ç¥áª®© á¢ï§¨.�­ «¨§ã ç áâ®â­ëå § ¢¨á¨¬®áâ¥© âà ­áä®à¬ -æ¨¨ í­¥à£¨¨ ¯¥à¢®© ­®à¬ «ì­®© ¬®¤ë ¢ ®âà ¦¥­-­ë¥ ¨ ¯à®è¥¤è¨¥ ¢®«­ë ¯à¨ ¤¨äà ªæ¨¨ ­  ¢¥à-â¨ª «ì­®© £à ­¨æ¥ ¢ á®áâ ¢­®¬ ¢®«­®¢®¤¥, ®¡à -§®¢ ­­®¬ ¦¥áâª¨¬ ª®­â ªâ®¬ ¯®«ã¯®«®á ®¤¨­ ª®-¢®© è¨à¨­ë, ­® á à §­ë¬¨ ¬¥å ­¨ç¥áª¨¬¨ å à ª-â¥à¨áâ¨ª ¬¨, ¯®á¢ïé¥­ë à ¡®âë [2 {5]. � ­¨å32 c
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�ªãáâ¨ç­¨© ¢÷á­¨ª. 2000. �®¬ 3, N 3. �. 32 { 43ãáâ ­®¢«¥­®, çâ® ¢ ®¡« áâ¨ áãé¥áâ¢®¢ ­¨ï â®«ì-ª® ®¤­®© à á¯à®áâà ­ïîé¥©áï ¢®«­ë ¢ ª ¦¤®© ç -áâ¨ ¢®«­®¢®¤  ­ ¡«î¤ ¥âáï à¥§ª®¥ ã¢¥«¨ç¥­¨¨ íä-ä¥ªâ¨¢­®áâ¨ ¯à®å®¦¤¥­¨ï ¢ ®¯à¥¤¥«¥­­®¬ ç áâ®â-­®¬ ¤¨ ¯ §®­¥. � íâ®¬ ç áâ®â­®¬ ¤¨ ¯ §®­¥ ¯¥-à¥à á¯à¥¤¥«¥­¨¥ í­¥à£¨¨ ¯ ¤ îé¥© ¢®«­ë ¬¥¦¤ã®âà ¦¥­­ë¬ ¨ ¯à®è¥¤è¨¬ ¯®«ï¬¨ ¬®¦­® ®¡êïá-­¨âì â®«ìª® §­ ç¨â¥«ì­ë¬ ¢®§¡ã¦¤¥­¨¥¬ ­¥®¤­®-à®¤­ëå ¢®«­. �¥®¤­®à®¤­ë¥ ¢®«­ë ¯®ï¢«ïîâáï¯ à ¬¨ ¨ ®¡à §ãîâ áâ®ïçãî ¢®«­ã, ª®â®à ï ­¥ ¯¥-à¥­®á¨â í­¥à£¨¨, ®¤­ ª® ¨å §­ ç¨â¥«ì­®¥ ¢®§¡ã-¦¤¥­¨¥ ¯¥à¥áâà ¨¢ ¥â ª àâ¨­ã ¢®«­®¢®£® ¯®«ï.�à¨  ­ «¨§¥ ¤¨äà ªæ¨¨ ¯¥à¢®© ­®à¬ «ì­®© ¢®«-­ë ­  ¢¥àâ¨ª «ì­®© £à ­¨æ¥ ¢ á®áâ ¢­®¬ ¢®«­®-¢®¤¥ à áá¬ âà¨¢ «¨áì áà¥¤ë á à §«¨ç­ë¬¨ ¬¥-å ­¨ç¥áª¨¬¨ å à ªâ¥à¨áâ¨ª ¬¨, çâ® ¯à¨¢®¤¨â ªà §«¨ç¨ï¬ ¢ ¤¨á¯¥àá¨®­­ëå å à ªâ¥à¨áâ¨ª å à á-¯à®áâà ­ïîé¨åáï ¢®«­. �  áç¥â íâ¨å à §«¨-ç¨© ¯®ï¢«ï¥âáï à áá®£« á®¢ ­¨¥ ä®à¬ë á¬¥é¥­¨©­  £à ­¨æ¥ à §¤¥«  ¬¥¦¤ã à á¯à®áâà ­ïîé¨¬¨áï¢®«­ ¬¨ ¢ ®âà ¦¥­­®¬ ¨ ¯à®è¥¤è¥¬ ¯®«ïå. �â®ï¢«ï¥âáï ®¤­®© ¨§ ¯à¨ç¨­ §­ ç¨â¥«ì­®£® ¢®§¡ã-¦¤¥­¨ï ­¥®¤­®à®¤­ëå ¢®«­ [4].� ¤ ­­®© à ¡®â¥ ¨§ãç îâáï ç áâ®â­ë¥ § ¢¨á¨-¬®áâ¨ ¢¥«¨ç¨­ë ¯®â®ª  í­¥à£¨¨ ¢ ®âà ¦¥­­®¬ ¨¯à®è¥¤è¥¬ ¯®«ïå ¯à¨ ¤¨äà ªæ¨¨ ¯¥à¢®© ­®à¬ «ì-­®© ¬®¤ë ­  ¢¥àâ¨ª «ì­®© £à ­¨æ¥ ¢ á®áâ ¢­®¬¢®«­®¢®¤¥, ®¡à §®¢ ­­®¬ ¦¥áâª¨¬ ª®­â ªâ®¬ ¯®-«ã¯®«®á á à §­ë¬¨ ¬¥å ­¨ç¥áª¨¬ á¢®©áâ¢ ¬¨ ¨à §«¨ç­®© â®«é¨­®©. � ª¨¬ ®¡à §®¬, ªà®¬¥ ä¨-§¨ç¥áª®£® à áá®£« á®¢ ­¨ï ¢®«­®¢ëå ¯®«¥© §  áç¥âà §«¨ç¨ï ¬¥å ­¨ç¥áª¨å å à ªâ¥à¨áâ¨ª, ¯®ï¢«ï¥â-áï £¥®¬¥âà¨ç¥áª®¥ à áá®£« á®¢ ­¨¥ §  áç¥â à §«¨-ç¨ï ¢ è¨à¨­¥ ¯®«ã¯®«®á.�«ï ®â­®á¨â¥«ì­® ­¨§ª®ç áâ®â­ëå ¯à®æ¥áá®¢¤®áâ®¢¥à­ë¥ ª®«¨ç¥áâ¢¥­­ë¥ ®æ¥­ª¨ í­¥à£¥â¨ç¥-áª¨å å à ªâ¥à¨áâ¨ª ¢®«­®¢®£® ¯®«ï ¬®¦­® ¯®-«ãç¨âì ¢ à ¬ª å ã¯à®é¥­­ëå ¬®¤¥«¥© áâ¥à¦­¥©¨ ¯« áâ¨­. �à¨­ïâ® áç¨â âì, çâ® ®¤­®¬¥à­®¥¯à¨¡«¨¦¥­¨¥ á¯à ¢¥¤«¨¢®, ¥á«¨ ¯®¯¥à¥ç­ë© à §-¬¥à ¢®«­®¢®¤  ¬¥­ìè¥ âà¥â¨ ¤«¨­ë ¢®«­ë. �à¨íâ®¬ «®ª «ì­ë¥ ®á®¡¥­­®áâ¨ ­¥ ®ª §ë¢ îâ áã-é¥áâ¢¥­­®£® ¢«¨ï­¨ï ­  ¯à®æ¥ááë ¯à¥«®¬«¥­¨ï {®âà ¦¥­¨ï ¢®«­.� ¯®¢ëè¥­¨¥¬ ç áâ®âë ãá«®¦­ï¥âáï ¯à®áâà ­-áâ¢¥­­ ï áâàãªâãà  ¡¥£ãé¨å ¢®«­. � ä®à¬¨à®¢ -­¨¨ ¯à®è¥¤è¥£® ¨ ®âà ¦¥­­®£® ¯®«¥© áãé¥áâ¢¥­-­ãî à®«ì ­ ç¨­ îâ ¨£à âì «®ª «¨§®¢ ­­ë¥ ã ¯®-¢¥àå­®áâ¨ à §¤¥«  ­¥®¤­®à®¤­ë¥ ¢®«­ë. �«ï ¤®-áâ®¢¥à­®£® ®¯¨á ­¨ï ¤¨äà ªæ¨®­­®£® ¢¡«¨§¨ ¯®-¢¥àå­®áâ¨ ª®­â ªâ  ¢®«­®¢®£® ¯®«ï ­¥®¡å®¤¨¬®ãç¨âë¢ âì å à ªâ¥à ®á®¡¥­­®áâ¨ ¢ ®ªà¥áâ­®áâïåã£«®¢ëå â®ç¥ª. � ¤ «ì­¥¬ ¯®«¥ ¢«¨ï­¨¥ ­¥®¤­®-à®¤­ëå ¢®«­, «®ª «¨§®¢ ­­ëå ã ¯®¢¥àå­®áâ¨ à §-

¤¥« , ­¥§­ ç¨â¥«ì­®. �®íâ®¬ã  ­ «¨§ í­¥à£¥-â¨ç¥áª¨å å à ªâ¥à¨áâ¨ª ¯à®æ¥áá  ¯à¥«®¬«¥­¨ï {®âà ¦¥­¨ï ¬®¦¥â ¡ëâì ¯à®¢¥¤¥­ ¡¥§ ãç¥â  «®ª «ì-­ëå ®á®¡¥­­®áâ¥© ¯® ­ ¯àï¦¥­¨ï¬ ¢ ã£«®¢ëå â®ç-ª å.�à ¤¨æ¨®­­® à §¢¨¢ îâáï ¤¢  ¯®¤å®¤  ª à¥è¥-­¨î § ¤ ç¨ ¤¨äà ªæ¨¨ ­  ¢¥àâ¨ª «ì­®© £à ­¨-æ¥ ¢ á®áâ ¢­®¬ ¢®«­®¢®¤¥ { ­  ®á­®¢¥ ¬¥â®¤  ®¤-­®à®¤­ëå à¥è¥­¨© ¨ ¬¥â®¤  áã¯¥à¯®§¨æ¨¨. �§-¢¥áâ­® [6], çâ® ¢ á«ãç ¥ ­ «¨ç¨ï ®á®¡¥­­®áâ¨ ¯®­ ¯àï¦¥­¨ï¬ ¯à¨ ¨á¯®«ì§®¢ ­¨¨ ¬¥â®¤  ®¤­®à®¤-­ëå à¥è¥­¨© àï¤ë ¯® ­ ¯àï¦¥­¨ï¬ à áå®¤ïâáï.�®íâ®¬ã ¢ íâ®¬ á«ãç ¥ ¯à¨ ¯à®áâ®© à¥¤ãªæ¨¨ àï-¤®¢ ­¥ ã¤ ¥âáï ¯®«ãç¨âì ãáâ®©ç¨¢®¥ à¥è¥­¨¥ £à -­¨ç­®© § ¤ ç¨. � à ¬ª å ¬¥â®¤  ®¤­®à®¤­ëå à¥-è¥­¨© á ¨á¯®«ì§®¢ ­¨¥¬ ãá«®¢¨ï ®¡®¡é¥­­®© ®à-â®£®­ «ì­®áâ¨ ¯à¥¤«®¦¥­  ¬¥â®¤¨ª , ¯®§¢®«ïî-é ï ãç¨âë¢ âì «®ª «ì­ãî ®á®¡¥­­®áâì ¯®«ï ­ -¯àï¦¥­¨© ¢ ã£«®¢®© â®çª¥ [5]. �à¨ íâ®¬ à áá¬ -âà¨¢ « áì ¤¨äà ªæ¨ï ­®à¬ «ì­®© ¢®«­ë ­  ¢¥à-â¨ª «ì­®© ¯®¢¥àå­®áâ¨ ¢ ¢®«­®¢®¤¥, á®áâ ¢«¥­­®¬¨§ ¯®«ã¯®«®á ®¤¨­ ª®¢®© ¨ à §­®© è¨à¨­ë. �¤­ -ª® ¢ ã¯®¬¨­ ¥¬®© à ¡®â¥ ­¥ ¡ë« ¯à®¢¥¤¥­  ­ «¨§ä¨§¨ç¥áª¨å ®á®¡¥­­®áâ¥© ¯à®æ¥áá  ¯à¥«®¬«¥­¨ï {®âà ¦¥­¨ï ¢®«­ ­  £à ­¨æ¥ à §¤¥« .�¥â®¤ áã¯¥à¯®§¨æ¨¨ ¤«ï à¥è¥­¨ï £à ­¨ç­ëå§ ¤ ç ¤«ï ¢®«­®¢®¤ , ®¡à §®¢ ­­®£® ¨§ ¯®«ã¯®«®á®¤¨­ ª®¢®© è¨à¨­ë, ®¯¨á ­ ¢ à ¡®â¥ [4]. �â®â ¬¥-â®¤ ¯®§¢®«ï¥â ãç¥áâì «®ª «ì­ãî ®á®¡¥­­®áâì ¯®­ ¯àï¦¥­¨ï¬ ¢ ã£«®¢®© â®çª¥ ç¥à¥§  á¨¬¯â®â¨ªã­¥¨§¢¥áâ­ëå ª®íää¨æ¨¥­â®¢ ¢ àï¤ å ¨ ¨­â¥£à « å,¯à¥¤áâ ¢«ïîé¨å ¢¥ªâ®àë á¬¥é¥­¨© ¢ ¢®«­®¢®¤¥.�à¨ íâ®¬ ­ ¯àï¦¥­¨ï ¨ á¬¥é¥­¨ï, ­ ©¤¥­­ë¥ ¢à ¬ª å ¬¥â®¤  áã¯¥à¯®§¨æ¨¨, ¬®£ãâ ¡ëâì ¯à¥¤-áâ ¢«¥­ë ª ª à §«®¦¥­¨¥ ¯® ­®à¬ «ì­ë¬ ¢®«­ ¬.� ¦­® ®â¬¥â¨âì, çâ® ¯à¨ ¯¥à¥å®¤¥ ®â ¯à¥¤áâ ¢«¥-­¨ï ¢¥ªâ®à  á¬¥é¥­¨© ¢ à ¬ª å ¬¥â®¤  áã¯¥à¯®§¨-æ¨¨ ª ¯à¥¤áâ ¢«¥­¨î ç¥à¥§ ­®à¬ «ì­ë¥ ¢®«­ë  ¬-¯«¨âã¤ë ¢®§¡ã¦¤¥­¨ï à á¯à®áâà ­ïîé¨åáï ¢®«­®¯à¥¤¥«ïîâáï §­ ç¥­¨ï¬¨ ¯¥à¢ëå ­¥¨§¢¥áâ­ëå ¢á®®â¢¥âáâ¢ãîé¨å ¡¥áª®­¥ç­ëå á¨áâ¥¬ å, ¯®íâ®-¬ã  ­ «¨§ í­¥à£¥â¨ç¥áª¨å å à ªâ¥à¨áâ¨ª ¬®¦¥â¡ëâì ¯à®¢¥¤¥­ ¯à¨ ¨á¯®«ì§®¢ ­¨¨ ¬¥â®¤  ¯à®áâ®©à¥¤ãªæ¨¨.� ­ áâ®ïé¥© à ¡®â¥ ¬¥â®¤ áã¯¥à¯®§¨æ¨¨ ¯à¨-¬¥­ï¥âáï ¤«ï à¥è¥­¨ï £à ­¨ç­®© § ¤ ç¨ ® ¦¥áâ-ª®¬ ª®­â ªâ¥ ¤¢ãå ¯®«ã¯®«®á à §­®© è¨à¨­ë ¨ áà §­ë¬¨ ¬¥å ­¨ç¥áª¨¬¨ å à ªâ¥à¨áâ¨ª ¬¨. �à¨íâ®¬  ªæ¥­â á¤¥« ­ ­  ¨§ãç¥­¨¥ í­¥à£¥â¨ç¥áª¨å®á®¡¥­­®áâ¥© ¯à®æ¥áá  ®âà ¦¥­¨ï { ¯à®å®¦¤¥­¨ï¢®«­ ­  ¢¥àâ¨ª «ì­®© £à ­¨æ¥ ¯à¨ ¨§¬¥­¥­¨¨ è¨-à¨­ë ®¤­®© ¨§ ¯®«ã¯®«®á. �®ª § ­®, çâ® ã¬¥­ì-è¥­¨¥ è¨à¨­ë ¯®«ã¯®«®áë, ¢ ª®â®à®© à á¯à®áâà -­ï¥âáï ¯ ¤ îé ï ¢®«­ , ¯à¨¢®¤¨â ª ª ç¥áâ¢¥­­ë¬�. �. �®à®¤¥æª ï 33
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�¨á. 1. �¥®¬¥âà¨ï § ¤ ç¨¨§¬¥­¥­¨ï¬ ¯¥à¥à á¯à¥¤¥«¥­¨ï í­¥à£¨¨ ¯ ¤ îé¥©¢®«­ë ¬¥¦¤ã ®âà ¦¥­­ë¬ ¨ ¯à®è¥¤è¨¬ ¯®«ï¬¨.�â® ï¢«¥­¨¥ ®¡ãá«®¢«¥­® §­ ç¨â¥«ì­ë¬¨ à §«¨ç¨-ï¬¨ ¢ áâ¥¯¥­¨ ¢®§¡ã¦¤¥­¨ï ­¥®¤­®à®¤­ëå ¢®«­ ¢®¡¥¨å ¯®«ã¯®«®á å ¯à¨ ¨§¬¥­¥­¨¨ è¨à¨­ë ®¤­®©¨§ ­¨å.1. ���������� ������� áá¬ âà¨¢ ¥âáï áâ æ¨®­ à­®¥ ¢®«­®¢®¥ ¯®«¥ ¢ã¯àã£®¬ ¢®«­®¢®¤¥, ®¡à §®¢ ­­®¬ ¦¥áâª¨¬ á®¥¤¨-­¥­¨¥¬ ¤¢ãå ã¯àã£¨å ¯®«ã¯®«®á, ¨¬¥îé¨å è¨à¨-­ë H ¨ h ¨ à §­ë¥ ¬¥å ­¨ç¥áª¨¥ å à ªâ¥à¨áâ¨ª¨(à¨á. 1).�¢®©áâ¢  ¨§®âà®¯­ëå áà¥¤ å à ªâ¥à¨§ãîâáï¬®¤ã«ï¬¨ á¤¢¨£  �1, �2, ª®íää¨æ¨¥­â ¬¨ �ã áá®-­  �1, �2 ¨ ¯«®â­®áâï¬¨ �1, �2 (¨­¤¥ªá 1 { ¤«ï «¥-¢®© ¯®«ã¯®«®áë,   2 { ¤«ï ¯à ¢®©). �®¢¥àå­®áâ¨Y =�h, Y =�H á¢®¡®¤­ë ®â ­ ¯àï¦¥­¨©. �«ï ¯¥-à¥å®¤  ª ¡¥§à §¬¥à­ë¬ ¢¥«¨ç¨­ ¬ ­®à¬¨àã¥¬ ª®-®à¤¨­ âë ª H: y=Y=H, z=Z=H.�®«­®¢®¥ ¯®«¥ ¢®§¡ã¦¤ ¥âáï ¯¥à¢®© ­®à¬ «ì­®©¢®«­®©, ¯à¨å®¤ïé¥© ¨§ ¡¥áª®­¥ç­®áâ¨ ¢® ¢â®à®©¯®«ã¯®«®á¥ (+1). �à¨ § ¯¨á¨ ¢ëà ¦¥­¨© ¤«ï ¢®«-­®¢ëå ¯®«¥© ¯ ¤ îé¥© ¢®«­¥ á®®â¢¥âáâ¢ã¥â ¨­-¤¥ªá 0,   ¨­¤¥ªáë 1 ¨ 2 { ¯à®è¥¤è¨¬ ¨ ®âà ¦¥­­ë¬¢®«­ ¬ á®®â¢¥âáâ¢¥­­®.� §®­¥ ª®­â ªâ  ãá«®¢¨ï á®¯àï¦¥­¨ï § ¯¨áë¢ -

îâáï ¢ ¢¨¤¥�(1)zz (y; 0)=8<:�(2)zz (y; 0)+�(0)zz (y; 0); jyj��;0; jyj��;� (1)zy (y; 0)=8<: � (2)zy (y; 0)+� (0)zy (y; 0); jyj��;0; jyj��;u(1)y =u(2)y +u(0)y ;u(1)z =u(2)z +u(0)z ;jyj��; �=h=H: (1)�¤¥áì ¨ ¤ «¥¥ ¢à¥¬¥­­®© ¬­®¦¨â¥«ì e�i!t ®¯ãáª -¥âáï (! { ªàã£®¢ ï ç áâ®â ); �=h=H.�¥®¡å®¤¨¬® ­ ©â¨ ¢¥ªâ®àë á¬¥é¥­¨© ¢ ®âà -¦¥­­®¬ ¨ ¯à®è¥¤è¥¬ ¯®«ïå, ã¤®¢«¥â¢®àïîé¨¥ § -¤ ­­ë¬ £à ­¨ç­ë¬ ãá«®¢¨ï¬ ¨ ®¤­®à®¤­®© á¨áâ¥-¬¥ ãà ¢­¥­¨© � ¬¥. �®¯®«­¨â¥«ì­® ª ãá«®¢¨ï¬á®¯àï¦¥­¨ï (1) ¤®«¦­ë ¢ë¯®«­ïâìáï ãá«®¢¨ï ¨§-«ãç¥­¨ï ­  ¡¥áª®­¥ç­®áâ¨, § ª«îç îé¨¥áï ¢ â®¬,çâ® ª ¦¤ ï à á¯à®áâà ­ïîé ïáï ­®à¬ «ì­ ï ¢®«-­  ¢ ¯à®è¥¤è¥¬ ¨ ®âà ¦¥­­®¬ ¯®«¥ ã­®á¨â í­¥à-£¨î ®â £à ­¨æë à §¤¥«  ­  ¡¥áª®­¥ç­®áâì.2. ����� �������� ¤ ­­®© áâ âì¥ ¯à¨¬¥­ï«áï ¬¥â®¤ áã¯¥à¯®§¨-æ¨¨ [7], ª®â®àë© ¯®§¢®«ï¥â ãç¥áâì ®á®¡¥­­®áâ¨ ¯®­ ¯àï¦¥­¨ï¬ ¢ ã£«®¢ëå â®çª å. � à ¬ª å íâ®-£® ¬¥â®¤  ¯®áâà®¨¬ à¥è¥­¨¥ £à ­¨ç­®© § ¤ ç¨¤«ï á¨¬¬¥âà¨ç­ëå ª®«¥¡ ­¨© á®áâ ¢­®£® ¢®«­®¢®-¤ . �«¥¤ãï ®¡é¥© áå¥¬¥ ¬¥â®¤  áã¯¥à¯®§¨æ¨¨ [7],ª®¬¯®­¥­âë ¢¥ªâ®à  á¬¥é¥­¨© ¢ ¯à®è¥¤è¥¬ ¯®«¥(z<0) ¯à¥¤áâ ¢¨¬ ¢ ¢¨¤¥u(1)y =� 1Xk=1�C(1)k �keq1z�D(1)k q2eq2z� sin �ky++ 12� 1Z�1 x(1)(� )U (1)y (�; y)e�i�zd�;u(1)z =�iC(1)0 
(1)1 ei
(1)1 z�� 1Xk=1��C(1)k q1eq1z+D(1)k �keq2z� cos �ky�� i2� 1Z�1 x(1)(� )U (1)z (�; y)e�i�zd� (2)34 �. �. �®à®¤¥æª ï



�ªãáâ¨ç­¨© ¢÷á­¨ª. 2000. �®¬ 3, N 3. �. 32 { 43á ­¥¨§¢¥áâ­ë¬¨ ¯®áâ®ï­­ë¬¨ C(1)0 , C(1)k , D(1)k(k=1; 2; : : :) ¨ äã­ªæ¨¥© x(1)(� ). � á®®â­®è¥­¨-ïå (2) 
(1)1 =!H=c(l); c(l) { áª®à®áâì ¯à®¤®«ì­®©¢®«­ë ¢ ¯¥à¢®© ¯®«ã¯®«®á¥. �à®¬¥ â®£®, §¤¥áì ¯®-«®¦¥­®U (1)y (�; y) == p21��2 sh p2ysh p2 � (�2+p22)2 sh p1ysh p1 �;U (1)z (�; y) == �p1�p1p2 ch p2ych p2 � (�2+p22)2 ch p1ych p1 �; (3)£¤¥ pj = 8>>><>>>: q�2 � 
2j ; j� j � 
j;�iq
2j � �2; j� j < 
j;qj =8>>><>>>: q�2k �
2j ; j�kj � 
j ;�iq
2j � �2k ; j�kj < 
j ;
(1)2 = !H=c(s); �k = k�;c(s) { áª®à®áâì ¯®¯¥à¥ç­®© ¢®«­ë ¢ ¯¥à¢®© ¯®«ã-¯®«®á¥. �¥è¥­¨¥ ¤«ï ®âà ¦¥­­®£® ¯®«ï (z>0) ¯®-«ãç ¥¬ ¨§ ¢ëà ¦¥­¨© (2) § ¬¥­®© ¨­¤¥ªá  1 ­  2,á¬¥­®© §­ ª  ¯à¨ (z; uz; Dk) ¨ § ¬¥­ ¬¨ y!�y,z!�z. �«ï ¢â®à®© ¯®«ã¯®«®áë ­®à¬¨à®¢ ­­ë¥ç áâ®âë à ¢­ë
(2)1 = !hc(l2) = 
(1)1 �;
(2)2 = !hc(s2) = 
(1)2 �;a ¢ëà ¦¥­¨ï ¤«ï pj, qj ¯® ä®à¬¥  ­ «®£¨ç­ë ¢ë-à ¦¥­¨ï¬ (2). �¡®§­ ç¨¬ ¨å ç¥à¥§ epj, eqj.�à¥¤áâ ¢«¥­¨¥ ¢¥ªâ®à  á¬¥é¥­¨© ¢ ¯à®è¥¤è¥¬¯®«¥ ¢ ä®à¬¥ (2) ¤®¯ãáª ¥â ¯¥à¥å®¤ ª ¯à¥¤áâ ¢«¥-­¨î ¢ ¢¨¤¥ áã¬¬ë ­®à¬ «ì­ëå ¢®«­ ¢ ¡¥áª®­¥ç-­®© ¯®«®á¥ [8]. �­ «®£¨ç­®, ¤«ï ®âà ¦¥­­®£® ¯®-«ï ¢¥ªâ®à á¬¥é¥­¨ï, ¯à¥¤áâ ¢«¥­­ë© ¢ à ¬ª å ¬¥-â®¤  áã¯¥à¯®§¨æ¨¨, ¬®¦¥â ¡ëâì à §«®¦¥­ ¢ àï¤

¯® ­®à¬ «ì­ë¬ ¢®«­ ¬. � ª¨¬ ®¡à §®¬, ¢ëà ¦¥-­¨ï â¨¯  (2) ¢ ­¥ï¢­®¬ ¢¨¤¥ á®¤¥à¦ â ¤¢  â¨¯ ¤¢¨¦¥­¨ï. �¤¨­ ¨§ ­¨å á¢ï§ ­ á à á¯à®áâà ­ïî-é¨¬¨áï ­®à¬ «ì­ë¬¨ ¢®«­ ¬¨, ã­®áïé¨¬¨ í­¥à-£¨î ­  ¡¥áª®­¥ç­®áâì ®â ¯®¢¥àå­®áâ¨ ª®­â ªâ .�¨á«® íâ¨å ¢®«­ ®¯à¥¤¥«ï¥âáï ç áâ®â®©. �àã£®©â¨¯ ¤¢¨¦¥­¨ï å à ªâ¥à¨§ã¥âáï «®ª «¨§ æ¨¥© ¢®§-¬ãé¥­¨ï ¢¡«¨§¨ £à ­¨æë ¨ á¢ï§ ­ á ­¥®¤­®à®¤­ë-¬¨ ¢®«­ ¬¨, ç¨á«® ª®â®àëå ¢á¥£¤  ­¥®£à ­¨ç¥­­®.�­ ç¨â¥«ì­®¥ ¢®§¡ã¦¤¥­¨¥ ­¥®¤­®à®¤­ëå ¢®«­ ¢â®¬ ¤¨ ¯ §®­¥ ç áâ®â, £¤¥ ¢ ¨ ®âà ¦¥­­®¬, ¨ ¢¯à®è¥¤è¥¬ ¯®«ïå áãé¥áâ¢ã¥â â®«ìª® ®¤­  à á¯à®-áâà ­ïîé ïáï ¢®«­ , ¯à¨¢®¤ïâ ª ¯¥à¥áâà®©ª¥ ¢®«-­®¢®£® ¯®«ï ¢¡«¨§¨ £à ­¨æë à §¤¥« , çâ® ï¢«ï¥â-áï ¯à¨ç¨­®© áãé¥áâ¢¥­­ëå ¨§¬¥­¥­¨© ¢ ¯à®æ¥áá¥âà ­áä®à¬ æ¨¨ í­¥à£¨¨ ¯ ¤ îé¥© ¢®«­ë ¢ í­¥à-£¨î ®âà ¦¥­­ëå ¨ ¯à®è¥¤è¨å ¢®«­.�®«­®¢®¥ ¯®«¥ ¢ á®áâ ¢­®¬ ¢®«­®¢®¤¥ ¢®§¡ã¦¤ -¥âáï ¯¥à¢®© ­®à¬ «ì­®© ¢®«­®©, à á¯à®áâà ­ïî-é¥©áï ¢® ¢â®à®© ¯®«ã¯®«®á¥ ¢ ®âà¨æ â¥«ì­®¬ ­ -¯à ¢«¥­¨¨ ®á¨ z. � íâ®¬ á«ãç ¥ ¢ëà ¦¥­¨ï ¤«ï ¬¯«¨âã¤ë á¬¥é¥­¨ï ¢ ¯ ¤ îé¥© ¢®«­¥ ¨¬¥îâ¢¨¤ [4]:u(0)z = �i��ep 21 ep2 ch (ep2�y)ep2sh ep2 �� ep 22 + �22 ep1 ch (ep1�y)sh ep1 �e�i�;u(0)y = ep 21��2 sh (ep2�y)sh ep2 �� ep 22+�22 sh (ep1�y)sh ep1 �e�i�: (4)�¤¥áì � { ¯®áâ®ï­­ ï à á¯à®áâà ­¥­¨ï ¯¥à¢®© ­®à-¬ «ì­®© ¢®«­ë ¢® ¢â®à®© ¯®«ã¯®«®á¥. �®áâ®ï­­ ïà á¯à®áâà ­¥­¨ï ¤«ï § ¤ ­­®© ç áâ®âë ®¯à¥¤¥«ï-¥âáï ¨§ ¤¨á¯¥àá¨®­­®£® ãà ¢­¥­¨ï �í«¥ï {�í¬¡ :�(�) = �2ep21ep2cth ep2�� (�2 + ep 22 )24 ep1cth ep1 = 0: (5)�à¥¤áâ ¢«¥­¨¥ (3) ¢ë¡à ­® â ª¨¬ ®¡à §®¬, çâ®-¡ë ãá«®¢¨¥ ®âáãâáâ¢¨ï ª á â¥«ì­ëå ­ ¯àï¦¥­¨©­  ¯®¢¥àå­®áâïå y=�1, z�0 ¨ y=��, z�0 ¢ë-¯®«­ï«®áì  ¢â®¬ â¨ç¥áª¨. �ë¯®«­¥­¨¥ ãá«®¢¨ï®âáãâáâ¢¨ï ­®à¬ «ì­ëå ­ ¯àï¦¥­¨© ­  ¯®¢¥àå-­®áâïå y=�1, y=�� ¨ ãá«®¢¨© á®¯àï¦¥­¨ï ¯à¨-¢®¤¨â ª á¨áâ¥¬¥ ¨­â¥£à®- «£¥¡à ¨ç¥áª¨å ãà ¢­¥-­¨© ®â­®á¨â¥«ì­® ­¥¨§¢¥áâ­ëå C(i)0 , C(i)k ; D(i)k(k = 1; 2; : : :) ¨ x(i)(� ), ¨¬¥îé¥© á«¥¤ãîé¨© ¢¨¤:�. �. �®à®¤¥æª ï 35
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(1)20 
(1)1�2�
(1)21 � 1Xk=1�(C(1)k (�2k+
(1)20 ) 2q1�2 + q21 �D(1)k �k 2q22�2 + q22�(�1)k=0;x(2)(� )�(2)(� )+C(2)0 2i
(2)20 
(2)1�2�
(2)21 � 1Xk=1�(C(2)k (�2k+
(2)20 ) 2eq1�2+eq 21 +D(2)k �k 2eq 22�2+eq22�(�1)k=0;G1�C(1)n q1�n�D(1)n �2n+q222 �+G2 1Xk=1�C(2)k eq1�k+D(2)k �2k+eq 222 � (�1)k 2�k�2n � (�k=�)2 sin��n�2 == G2 �ep 21 (�2+ep 22 )�  sin��n� � ep2cth ep2(ep2=�)2 + �2n� ep1cth ep1(ep2=�)2+�2n����n cos��n� 1(ep2=�)2 + �2n� 1(ep1=�)2+�2n�!;�iC(1)0 
(1)1 +�iC(2)0 
(2)1 � 1Xk=1�C(1)k q1�Dk�k�sin �k��k =���
(2)20 ;(�1)n 1Xk=1�C(1)k q1�Dk�k�sin �k��k +C(2)n eq1+D(2)n �k=(�1)n��0ep 21� 2ep 22ep 22+�2n � �2 + ep 22ep 22+�2n �;� (�1)n�  1Xk=1�C(1)k �k�Dkq2� 2 sin�k��k � (�n=�)2� (�1)n2� 1Z�1 x(1)(� )an(� )d�!++��C(2)n +D(2)n eq1�n+ 12� 1Z�1 x(2)(� )ean(� )d��=�i(�1)n�(ean�);�G1�C(1)0 
(1)222 +
(1)22 
(1)204� 1Z�1 x(1)(� )d��++G2�C(2)0 
(2)222 +
(2)22 
(2)204� 1Z�1 x(2)(� )d��=�G2i
(2)22 
(2)202 ;G1�C(1)n �2n+q222 �D(1)k �nq2� (�1)n2� 1Z�1 x(1)(� )bn(� )d����G2�C(1)0 
(2)22 sin��n��n + 1Xk=1�C(2)k �2k+eq 222 +D(2)k �keq2� (�1)k�2n � (�k=�)2 2�n sin �n�� �� (�1)n2� 1Z�1 x(2)(� )edn(� )d��=�G2i edn(�)� :
(6)
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�ªãáâ¨ç­¨© ¢÷á­¨ª. 2000. �®¬ 3, N 3. �. 32 { 43�¤¥áì ¢¢¥¤¥­ë ®¡®§­ ç¥­¨ïak(� ) = p21� 2�2�2k + p22 � �2 + p22�2k + p21�;bk(� ) = p21� 2�2p22�2 + q22 � (�2 + 
20)(�2 + p22)�2 + q21 �;dk(� ) = p21 cos��k� � 2�2p22�2k + (p2=�)2�� (�2 +
20)(�2 + p22)�2k + (p1=�)2 �++�k sin��k�2�2p21p2cth p2�2n + (p2=�)2 �� (�2 +
20)(�2 + p22)p1cth p1�2k + (p1=�)2 �;2
20 = 
22 � 2
21:�âàãªâãà  á¨áâ¥¬ë (6)  ­ «®£¨ç­  áâàãªâãà¥á¨áâ¥¬ë ¨­â¥£à®- «£¥¡à ¨ç¥áª¨å ãà ¢­¥­¨©, ¢ë-â¥ª îé¨å ¨§ ãá«®¢¨© á®¯àï¦¥­¨ï ­  áâëª¥ ¯®«ã-¯®«®á ®¤¨­ ª®¢®© è¨à¨­ë. �â¬¥â¨¬, çâ® á¨áâ¥-¬  (6) ï¢«ï¥âáï á¨áâ¥¬®© ¢â®à®£® à®¤ .� à ¬ª å ¬¥â®¤  áã¯¥à¯®§¨æ¨¨ å à ªâ¥à á¨­-£ã«ïà­®áâ¨ ¢ ¯®«¥ ­ ¯àï¦¥­¨© ¬®¦¥â ¡ëâì ®¯à¥-¤¥«¥­ ¤® à¥è¥­¨ï £à ­¨ç­®© § ¤ ç¨ ¢ æ¥«®¬ [9].�®áâã¯ ï  ­ «®£¨ç­® [4], ¯à¥¤áâ ¢¨¬ ­®à¬ «ì­®¥¨ ª á â¥«ì­®¥ ­ ¯àï¦¥­¨ï ¢ ã£«®¢®© â®çª¥ z=0,y=�� ¢ ¢¨¤¥ [9]�z(�1; z) = �+(1� y2)1�� +  (y);�zy(�1; z) = �+y(1 � y2)1�� +  1(y): (7)�¤¥áì  (y),  1(y) { ­¥ª®â®àë¥ £« ¤ª¨¥ äã­ªæ¨¨;�(+), �(+) { ­¥¨§¢¥áâ­ë¥  ¬¯«¨âã¤ë ­ ¯àï¦¥­¨©.�®ª § â¥«ì ®á®¡¥­­®áâ¨ 1�� ¢ ¢ëà ¦¥­¨¨ (7) ­ -å®¤¨¬ ¨§ ãà ¢­¥­¨ïA�2+2B��+C�2+2D�+2E� + F =0; (8)£¤¥ A = 4 sin ��2�sin2 ��=2� �2�;B = �D = 2�2 sin2 ��;C = �sin2 ��=2� �2�;E = (2�2 � 1) sin2 �� + sin2 ��=2� �2;F = sin2 �3�=2� �2:

�à®¬¥ â®£®, ¢ ãà ¢­¥­¨¨ (8)� = G2=G1(1 � �1) � (1� �2)G2=G1(1 � �1) + (1� �2) ;� = 12 G2=G1(1� 2�1)� (1� 2�2)(G2=G1(1� �1) + (1� �2)) : (9)�«ï �<1 ¯®ª § â¥«ì ®á®¡¥­­®áâ¨ ­¥ § ¢¨á¨â ®â¢¥«¨ç¨­ë �.�ãé¥áâ¢®¢ ­¨¥ ¢ ã£«®¢®© â®çª¥ ®á®¡¥­­®áâ¨ ¯®­ ¯àï¦¥­¨ï¬ [9] ¯à¨¢®¤¨â ª â®¬ã, çâ® ¢ à ¬ª å¬¥â®¤  áã¯¥à¯®§¨æ¨¨ ¨­â¥£à «ë ¨ àï¤ë ¤«ï ­ -¯àï¦¥­¨© ­  «¨­¨¨ ª®­â ªâ  áå®¤ïâáï ¬¥¤«¥­­®.� ¤ ­­®© à ¡®â¥ à áá¬ âà¨¢ îâáï ¨­â¥£à «ì­ë¥(í­¥à£¥â¨ç¥áª¨¥) å à ªâ¥à¨áâ¨ª¨ ®âà ¦¥­­®£® ¨¯à®è¥¤è¥£® ¯®«¥©. �ç¥â ®á®¡¥­­®áâ¨ ¯® ­ ¯àï-¦¥­¨ï¬ ¯à ªâ¨ç¥áª¨ ­¥ ¢«¨ï¥â ­  ¢¥«¨ç¨­ë íâ¨åå à ªâ¥à¨áâ¨ª. �â® ®¡ãá«®¢«¥­® â¥¬, çâ®  ¬-¯«¨âã¤ë à á¯à®áâà ­ïîé¨åáï ¬®¤ ®¯à¥¤¥«ïîâáï,¢ ®á­®¢­®¬, ¯¥à¢ë¬¨ ­¥¨§¢¥áâ­ë¬¨ á¨áâ¥¬ë (6),ª ª ¨ ¤«ï á®áâ ¢­®£® ¢®«­®¢®¤  ®¤¨­ ª®¢®© è¨-à¨­ë [4]. �®íâ®¬ã  ­ «¨§ âà ­áä®à¬ æ¨¨ í­¥à-£¨¨ ¯ ¤ îé¥© ¢®«­ë ¢ ®âà ¦¥­­ë¥ ¨ ¯à®è¥¤è¨¥à á¯à®áâà ­ïîé¨¥áï ¢®«­ë ¬®¦¥â ¡ëâì ¯à®¢¥¤¥­¯à¨ ¯à®áâ®© à¥¤ãªæ¨¨ á¨áâ¥¬ë (6). �­ «¨§ ®á®-¡¥­­®áâ¥© ¡«¨¦­¥£® ¢®«­®¢®£® ¯®«ï ¤®«¦¥­ ¡ëâì¯à®¢¥¤¥­ á ãç¥â®¬ ®á®¡¥­­®áâ¨ ¯® ­ ¯àï¦¥­¨ï¬ ¢ã£«®¢®© â®çª¥ z=0, y=�� ¨ ¬®¦¥â ¡ëâì ¢ë¯®«-­¥­  ­ «®£¨ç­® [4].3. ������ ����������� ��������®«¨ç¥áâ¢¥­­ë©  ­ «¨§ ¢ë¯®«­¥­ á æ¥«ìî ¨§ã-ç¥­¨ï âà ­áä®à¬ æ¨¨ í­¥à£¨¨ ¯ ¤ îé¥© ¢®«­ë ¢®âà ¦¥­­ë¥ ¨ ¯à®è¥¤è¨¥ ¢®«­ë. � áá¬ âà¨¢ «-áï ç áâ®â­ë© ¤¨ ¯ §®­ ¢¯«®âì ¤® ç áâ®âë ¯¥à¢®-£® â®«é¨­­®-á¤¢¨£®¢®£® à¥§®­ ­á  ¢ ®âà ¦¥­­®¬¨«¨ ¯à®è¥¤è¥¬ ¯®«ïå, â. ¥. ¤® ç áâ®âë 
(i)2 ��,(i=1; 2). �¥å ­¨ç¥áª¨¥ å à ªâ¥à¨áâ¨ª¨ á®áâë-ª®¢ ­­ëå ¯®«ã¯®«®á ¯®¤¡¨à «¨áì â ª¨¬ ®¡à §®¬,çâ®¡ë ¯à¨ h=H ¢ ®âà ¦¥­­®¬ ¯®«¥ ¡¥£ãé¨¥ ¢®«-­ë ¡®«¥¥ ¢ëá®ª¨å ¯®àï¤ª®¢ ¯®ï¢«ï«¨áì à ­ìè¥,ç¥¬ ¢ ¯à®è¥¤è¥¬. �à¨ ã¬¥­ìè¥­¨¨ h à áá¬®-âà¥­ë á«ãç ¨, ª®£¤  ¢ ®âà ¦¥­­®¬ ¨ ¯à®è¥¤è¥¬¯®«ïå à á¯à®áâà ­ïîé¨¥áï ¢®«­ë ¯®ï¢«ïîâáï ®¤-­®¢à¥¬¥­­®, «¨¡® ª®£¤  ¢ ¯à®è¥¤è¥¬ ¯®«¥ à á-¯à®áâà ­ïîé¨¥áï ¢®«­ë ¯®ï¢«ïîâáï à ­ìè¥, ç¥¬¢ ®âà ¦¥­­®¬. � áç¥âë ¢ë¯®«­ï«¨áì ¯à¨ á«¥-¤ãîé¨å §­ ç¥­¨ïå ¯ à ¬¥âà®¢ áà¥¤: �2=�1=6:5,�2=�1=8:5, �2=0:29, �1=0:3. � íâ®¬ á«ãç ¥ ¤«ï¯®ª § â¥«ï ®á®¡¥­­®áâ¨ ¯®«ï ­ ¯àï¦¥­¨© ¢ ã£«®-¢®© â®çª¥ á¯à ¢¥¤«¨¢® 1��=0:34. �«¥¤ã¥â ®â¬¥-â¨âì, çâ® ¯®ª § â¥«ì ®á®¡¥­­®áâ¨ ¢ ã£«®¢®© â®çª¥�. �. �®à®¤¥æª ï 37
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�¨á. 2. � ¢¨á¨¬®áâì í­¥à£¨¨ ®â ç áâ®âë ¯à¨ h=H:á¯«®è­ ï { ¯à®è¥¤è¥¥ ¯®«¥,èâà¨å®¢ ï { ®âà ¦¥­­®¥ ¯®«¥¤«ï ¢®«­®¢®¤ , ®¡à §®¢ ­­®£® ¨§ ¯®«ã¯®«®á á â¥¬¨¦¥ ¬¥å ­¨ç¥áª¨¬¨ å à ªâ¥à¨áâ¨ª ¬¨, ­® ®¤¨­ ª®-¢®© è¨à¨­ë, à ¢¥­ 1��=0:16.�à¨ ¢ë¯®«­¥­¨¨ à áç¥â®¢ ¢ áã¬¬ å á¨áâ¥¬ë (6)ãç¨âë¢ «®áì ¤® 15 ­¥¨§¢¥áâ­ëå. �à¨ íâ®¬ ­ -¡«î¤ « áì ãáâ®©ç¨¢®áâì à¥è¥­¨ï, ª®â®à ï ¢ëà -¦ « áì ¢ â®¬, çâ® ¯à¨ ã¢¥«¨ç¥­¨¨ ç¨á«  ç«¥­®¢àï¤  ¢ áã¬¬ å á¨áâ¥¬ë (6) ®â 10 ¤® 15 §­ ç¥­¨ï¯¥à¢ëå ­¥¨§¢¥áâ­ëå C(1;2)k , D(1;2)k (k = 1; 5) ¨§¬¥-­ï«®áì ­¥§­ ç¨â¥«ì­®. �à¨ íâ®¬ ¯®£à¥è­®áâì ¢ë-¯®«­¥­¨ï § ª®­  á®åà ­¥­¨ï í­¥à£¨¨ ­¥ ¯à¥¢ëè -«  3%. �­¥à£¨ï ®âà ¦¥­­®£® ¯®«ï ®¯à¥¤¥«ï« áìá®®â­®è¥­¨¥¬ W = JXj=1Wj ;Wj = jKjj2G2!ep 21 (�j)
(2)22 �(2)0(�j): (10)�¤¥áì J { ç¨á«® à á¯à®áâà ­ïîé¨åáï ¢®«­; Kj ª®-íää¨æ¨¥­â ¢®§¡ã¦¤¥­¨ï j-®© ­®à¬ «ì­®© ¢®«­ë.�®íää¨æ¨¥­âë Kj ¤«ï j-®© ­®à¬ «ì­®© ¢®«­ë ¢®âà ¦¥­­®¬ ¯®«¥ ­ å®¤¨«¨áì ¨§ á®®â­®è¥­¨ïK(¯à)j = Res�=�j x(2)(� ); (11)£¤¥ Res ®¡®§­ ç îâ ¢ëç¥âë äã­ªæ¨¨ x(2)(� ) ¯à¨�=�j . �¤¥áì �j { ª®à­¨ ¤¨á¯¥àá¨®­­®£® ãà ¢­¥­¨ï�í«¥ï {�í¬¡  (5). �­¥à£¨ï ¯à®è¥¤è¥£® ¯®«ï ­ å®-¤¨âáï  ­ «®£¨ç­® ¯à¨ á®®â¢¥âáâ¢ãîé¨å § ¬¥­ å.

�  à¨á. 2 ¯à¥¤áâ ¢«¥­® à á¯à¥¤¥«¥­¨¥ í­¥à-£¨¨ ¯ ¤ îé¥© ¢®«­ë ¢ ®âà ¦¥­­®¬ ¨ ¯à®è¥¤è¥¬¯®«ïå ¢ § ¢¨á¨¬®áâ¨ ®â ç áâ®âë 
(1)2 =!H=c(1)2¯à¨ à ¢¥­áâ¢¥ è¨à¨­ë ¯à ¢®© ¨ «¥¢®© ¯®«ã¯®-«®á h=H. �¯«®è­ ï ªà¨¢ ï á®®â¢¥âáâ¢ã¥â í­¥à-£¨¨ ¯à®è¥¤è¥£® ¯®«ï,   èâà¨å®¢ ï { ®âà ¦¥­­®-£®. �®çª ¬¨ ­  ®á¨ E ®¡®§­ ç¥­ë (¢ ¯à®æ¥­â-­®¬ ®â­®è¥­¨¨) í­¥à£¨¨ ®âà ¦¥­­®£® ¨ ¯à®è¥¤-è¥£® ¯®«¥©, ­ ©¤¥­­ë¥ ¯® ®¤­®¬¥à­®¬ã ¯à¨¡«¨-¦¥­¨î. �¥à¥§ 
� ®¡®§­ ç¥­  ç áâ®â , ­  ª®â®-à®© ¢ ®âà ¦¥­­®¬ ¯®«¥ ¯®ï¢«ïîâáï à á¯à®áâà -­ïîé¨¥áï ¢®«­ë ¢ëáè¨å ¯®àï¤ª®¢. � à áá¬ âà¨-¢ ¥¬®¬ ¤¨ ¯ §®­¥ ç áâ®â ¢ ¯à®è¥¤è¥¬ ¯®«¥ à á-¯à®áâà ­ïîé¨¥áï ¢®«­ë ¢ëáè¨å ¯®àï¤ª®¢ ¥é¥ ­¥¯®ï¢¨«¨áì. �«ï ç áâ®â ¢¯«®âì ¤® 
(1)2 <1:9 à á-¯à¥¤¥«¥­¨¥ í­¥à£¨¨ ¯ ¤ îé¥© ¢®«­ë ¬¥¦¤ã ®âà -¦¥­­®© ¨ ¯à®è¥¤è¥© ¢®«­ ¬¨ ¯à ªâ¨ç¥áª¨ ¯®áâ®-ï­­® ¨ ¤®áâ â®ç­® å®à®è® ®¯¨áë¢ ¥âáï ¢ à ¬ª åáâ¥à¦­¥¢®© ¬®¤¥«¨. � íâ®¬ ç áâ®â­®¬ ¤¨ ¯ §®­¥í­¥à£¨ï ®âà ¦¥­­®£® ¨ ¯à®è¥¤è¥£® ¯®«¥© ®¯à¥-¤¥«ï¥âáï â®«ìª® á®®â­®è¥­¨¥¬ ¯à¨¢¥¤¥­­ëå ¨¬-¯¥¤ ­á®¢ ª®­â ªâ¨àãîé¨å áà¥¤ �iciSi. �®âï ¯à¨
(1)2 =1:9 à á¯à¥¤¥«¥­¨¥ ¯® â®«é¨­¥ ­ ¯àï¦¥­¨ï¢ ¯ ¤ îé¥© ¢®«­¥ ã¦¥ ¤ «¥ª® ®â à ¢­®¬¥à­®£®.�  ç áâ®â¥ 
(1)2 =1:9 ­¥à ¢­®¬¥à­®áâì ¢ à á¯à¥-¤¥«¥­¨¨ ­ ¯àï¦¥­¨© å à ªâ¥à¨§ã¥âáï ®â­®è¥­¨-¥¬ �zz(�1; z)=�zz(0; z)'2.�«ï ç áâ®â ¢ëè¥ 
(1)2 >1:9 á¨âã æ¨ï à¥§ª® ¬¥-­ï¥âáï, å®âï ¢ ®âà ¦¥­­®¬ ¨ ¯à®è¥¤è¥¬ ¯®«ïå¯®-¯à¥¦­¥¬ã áãé¥áâ¢ã¥â â®«ìª® ¯® ®¤­®© à á¯à®-áâà ­ïîé¥©áï ¢®«­¥. �­¥à£¨ï ¯à®è¥¤è¥£® ¯®«ï­ ç¨­ ¥â ã¢¥«¨ç¨¢ âìáï ¨ ­  ç áâ®â¥ 
(1)2 =2:15­ ¡«î¤ ¥âáï ¬ ªá¨¬ã¬ ¯à®å®¦¤¥­¨ï. �à¨ ¤ «ì-­¥©è¥¬ à®áâ¥ ç áâ®âë í­¥à£¨ï ¯à®è¥¤è¥£® ¯®«ïã¬¥­ìè ¥âáï ¨ ­  ç áâ®â¥ 
�, ª®£¤  ¢ ®âà ¦¥­-­®¬ ¯®«¥ ¯®ï¢«ïîâáï à á¯à®áâà ­ïîé¨¥áï ¢®«­ë¢ëáè¨å ¯®àï¤ª®¢, ­ ¡«î¤ ¥âáï ¬ ªá¨¬ã¬ ®âà ¦¥-­¨ï. �¬¥­­® íää¥ªâ à¥§ª®£® ¯ ¤¥­¨ï ¯à®§à ç­®-áâ¨ £à ­¨æë à §¤¥«  ¢ ¢®«­®¢®¤¥ ®¡ãá« ¢«¨¢ ¥â¢®§­¨ª­®¢¥­¨¥ â ª ­ §ë¢ ¥¬®£® § å¢ â  í­¥à£¨¨¢ ­¥®¤­®à®¤­ëå ª®«¥¡ â¥«ì­ëå á¨áâ¥¬ å. �  áç¥âíâ®£® íää¥ªâ  ®¡¥á¯¥ç¨¢ ¥âáï «®ª «¨§ æ¨ï ®¡« -áâ¨ ¨­â¥­á¨¢­ëå ª®«¥¡ ­¨© ¢ ã¯àã£®¬ â¥«¥ ¤ ¦¥¯à¨ áà ¢­¨â¥«ì­® ­¥¡®«ìè¨å à §«¨ç¨ïå ¬¥å ­¨-ç¥áª¨å å à ªâ¥à¨áâ¨ª ¨¬¯¥¤ ­á®¢ ®â¤¥«ì­ëå ¥£®ç áâ¥©. �®£¤  ¢ ç áâ®â­®¬ ¤¨ ¯ §®­¥, ¢ ª®â®à®¬í­¥à£¨ï ¢® ¢â®àãî áà¥¤ã ¯à ªâ¨ç¥áª¨ ­¥ ¯à®å®¤¨â,­ ¡«î¤ ¥âáï § å¢ â í­¥à£¨¨. �â® ï¢«¥­¨¥ á¢ï§ -­® á ¯¥à¥à á¯à¥¤¥«¥­¨¥¬ í­¥à£¨¨ ¯ ¤ îé¥© ¢®«­ë¬¥¦¤ã ®¤­®© ¯à®è¥¤è¥© ¨ ­¥áª®«ìª¨¬¨ ®âà ¦¥­-­ë¬¨ à á¯à®áâà ­ïîé¨¬¨áï ¢®«­ ¬¨. �à¨ íâ®¬¢ ®âà ¦¥­­®¬ ¯®«¥ ­ ¨¡®«¥¥ í­¥à£®¥¬ª®© ®ª §ë-¢ ¥âáï "®¡à â­ ï" ¢®«­ .38 �. �. �®à®¤¥æª ï



�ªãáâ¨ç­¨© ¢÷á­¨ª. 2000. �®¬ 3, N 3. �. 32 { 43� [4] ¯à® ­ «¨§¨à®¢ ­ë íää¥ªâë, ­ ¡«î¤ ¥¬ë¥¢ ®¡« áâ¨ ã¢¥«¨ç¥­¨ï ¯à®§à ç­®áâ¨ £à ­¨æë (ã¢¥-«¨ç¥­¨¥  ¬¯«¨âã¤ ­¥®¤­®à®¤­ëå ¢®«­, à®áâ à áá®-£« á®¢ ­­®áâ¨ ä®à¬ë à á¯à®áâà ­ïîé¨åáï ¢®«­¢ ®âà ¦¥­­®¬ ¨ ¯à®è¥¤è¥¬ ¯®«ïå). � ¤ ­­®© à -¡®â¥ à áá¬ âà¨¢ ¥âáï ¢«¨ï­¨¥ ¨§¬¥­¥­¨ï è¨à¨­ë®¤­®© ¨§ ¯®«ã¯®«®á ­  í­¥à£¥â¨ç¥áª¨¥ å à ªâ¥à¨-áâ¨ª¨ ®âà ¦¥­­®£® ¨ ¯à®è¥¤è¥£® ¯®«¥©.�à¨ ¨§¬¥­¥­¨¨ h ¨§¬¥­ïîâáï ¤¨á¯¥àá¨®­­ë¥å à ªâ¥à¨áâ¨ª¨ à á¯à®áâà ­ïîé¨åáï ¢®«­ ¢ ®â-à ¦¥­­®¬ ¯®«¥. �  à¨á. 3 ¯à¥¤áâ ¢«¥­® à á¯à¥-¤¥«¥­¨¥ í­¥à£¨¨ ¯ ¤ îé¥© ¢®«­ë ¢ ®âà ¦¥­­®¬ ¨¯à®è¥¤è¥¬ ¯®«ïå ¯à¨ �=0:9. � íâ®¬ á«ãç ¥ à á-á®£« á®¢ ­­®áâì ®âà ¦¥­­®£® ¨ ¯à®è¥¤è¥£® ¯®«¥©®¡ãá«®¢«¥­  ­¥ â®«ìª® à §«¨ç¨¥¬ ¢ ¤¨á¯¥àá¨®­­ëåå à ªâ¥à¨áâ¨ª å, ­® ¨ £¥®¬¥âà¨¥©. �  ç áâ®â¥ 
�à á¯à®áâà ­ïîé¨¥áï ¢®«­ë ¢ëáè¨å ¯®àï¤ª®¢ ¯®-ï¢«ïîâáï ¢ ®âà ¦¥­­®¬,   ­  ç áâ®â¥ e
� { ¢ ¯à®-è¥¤è¥¬ ¯®«¥.� ª ¨ ¢ ¯à¥¤ë¤ãé¥¬ á«ãç ¥, ¢ ­¨§ª®ç áâ®â­®¬¯à¥¤¥«¥ í­¥à£¨ï ®âà ¦¥­­®£® ¨ ¯à®è¥¤è¥£® ¯®«¥©å®à®è® ®¯¨áë¢ ¥âáï ¢ à ¬ª å ®¤­®¬¥à­®£® ¯à¨-¡«¨¦¥­¨ï. � ®â«¨ç¨¨ ®â á«ãç ï h =H (á¬. à¨á. 2)¯à¨ ã¬¥­ìè¥­¨¨ h ¢ ®¡« áâ¨ ®â­®á¨â¥«ì­® ­¨§ª¨åç áâ®â (
(2)2 �1:9) áâ¥à¦­¥¢ ï ¬®¤¥«ì ¤ ¥â ®éã-â¨¬ãî ¯®£à¥è­®áâì. � à®áâ®¬ ç áâ®âë í­¥à£¨ï®âà ¦¥­­®£® ¯®«ï ã¢¥«¨ç¨¢ ¥âáï, å®âï ¨ ­¥§­ ç¨-â¥«ì­®, ¤ ¦¥ ¢ ®¡« áâ¨ ®ç¥­ì ­¨§ª¨å ç áâ®â. �â®¯à¨¢®¤¨â ª â®¬ã, çâ® ¤ ¦¥ ¢ ­¨§ª®ç áâ®â­®¬ ¤¨ -¯ §®­¥ í­¥à£¨ï ®âà ¦¥­­®£® ¯®«ï ®â«¨ç ¥âáï ®â¢¥«¨ç¨­ë, ­ ©¤¥­­®© ¢ ®¤­®¬¥à­®¬ ¯à¨¡«¨¦¥­¨¨.� ª, ­  ç áâ®â¥ 
(2)2 =1:9 (
(1)2 =1:85) í­¥à£¨ï ®â-à ¦¥­­®£® ¯®«ï ®â«¨ç ¥âáï ®â ¢¥«¨ç¨­ë, ­ ©¤¥­-­®© ¢ ®¤­®¬¥à­®¬ ¯à¨¡«¨¦¥­¨¨, ­  4%, ¢ â® ¢à¥-¬ï ª ª ¯à¨ h =H íâ® ®â«¨ç¨¥ á®áâ ¢«ï¥â â®«ìª®0:5%.� à®áâ®¬ ç áâ®âë ª ª ¤«ï �=1, â ª ¨ ¤«ï�=0:9 ­ ¡«î¤ ¥âáï ï¢«¥­¨¥ ã¢¥«¨ç¥­¨ï ¯à®§à ç-­®áâ¨ £à ­¨æë. �à¨ íâ®¬ íää¥ªâ¨¢­®áâì ¥£® ¯à®-ï¢«¥­¨ï ¨ è¨à¨­  ç áâ®â­®£® ¤¨ ¯ §®­ , ¢ ª®â®-à®¬ ®­® ­ ¡«î¤ ¥âáï, ¤«ï ®¡®¨å á«ãç ¥¢ ¯à ªâ¨-ç¥áª¨ ­¥ ®â«¨ç îâáï. �§¬¥­¥­¨¥ è¨à¨­ë ¯®«ã¯®-«®áë, ¢ ª®â®à®© à á¯à®áâà ­ï¥âáï ¯ ¤ îé ï ¢®«-­ , ­  10% áª §ë¢ ¥âáï ­  âà ­áä®à¬ æ¨¨ í­¥à-£¨¨ ¯ ¤ îé¥© ¢®«­ë ¢ ®âà ¦¥­­ë¥ ¨ ¯à®è¥¤è¨¥¢®«­ë ¢ ¡®«¥¥ ¢ëá®ª®ç áâ®â­®¬ ¤¨ ¯ §®­¥, ª®£¤ ¯®ï¢«ïîâáï à á¯à®áâà ­ïîé¨¥áï ¢®«­ë ¢ëáè¨å¯®àï¤ª®¢. � ®¡®¨å á«ãç ïå à á¯à®áâà ­ïîé¨¥áï¢®«­ë ¢ëáè¨å ¯®àï¤ª®¢ ¢ ®âà ¦¥­­®¬ ¯®«¥ ¯®-ï¢«ïîâáï à ­ìè¥, ç¥¬ ¢ ¯à®è¥¤è¥¬. �  à¨á. 2¨ 3 ¬ ªá¨¬ã¬ë ®âà ¦¥­¨ï ­ ¡«î¤ îâáï ­  â¥åç áâ®â å, ª®£¤  ¢ ®âà ¦¥­­®¬ ¯®«¥ ¯®ï¢¨«¨áì à á-¯à®áâà ­ïîé¨¥áï ¢®«­ë ¢ëáè¨å ¯®àï¤ª®¢, ®¤­ -

�¨á. 3. � ¢¨á¨¬®áâì í­¥à£¨¨ ®â ç áâ®âë¯à¨ h=0:9H :á¯«®è­ ï { ¯à®è¥¤è¥¥ ¯®«¥,èâà¨å®¢ ï { ®âà ¦¥­­®¥ ¯®«¥ª® íää¥ªâ¨¢­®áâì ®âà ¦¥­¨ï ®â«¨ç ¥âáï ­  8%.�à¨ ¤ «ì­¥©è¥¬ à®áâ¥ ç áâ®âë å à ªâ¥à ç áâ®â-­®© § ¢¨á¨¬®áâ¨ í­¥à£¨¨ ®âà ¦¥­­®£® ¯®«ï áãé¥-áâ¢¥­­® ¨§¬¥­ï¥âáï, çâ® ®¡ãá«®¢«¥­® §­ ç¨â¥«ì-­ë¬¨ à §«¨ç¨ï¬¨ ¢ ¤¨á¯¥àá¨®­­ëå å à ªâ¥à¨áâ¨-ª å ®âà ¦¥­­®£® ¨ ¯à®è¥¤è¥£® ¯®«ï ¢ à áá¬ -âà¨¢ ¥¬ëå á«ãç ïå. � ª¨¬ ®¡à §®¬, ¥á«¨ ¢ ®â-à ¦¥­­®¬ ¯®«¥ à á¯à®áâà ­ïîé¨¥áï ¢®«­ë ¢ëá-è¨å ¯®àï¤ª®¢ ¯®ï¢«ïîâáï à ­ìè¥, ç¥¬ ¢ ¯à®è¥¤-è¥¬, â® ã¬¥­ìè¥­¨¥ è¨à¨­ë ¯®«ã¯®«®áë, ¢ ª®â®-à®© à á¯à®áâà ­ï¥âáï ¯ ¤ îé ï ¢®«­ , ¯à¨¢®¤¨âª ã¬¥­ìè¥­¨î íää¥ªâ¨¢­®áâ¨ ®âà ¦¥­¨ï ¢ ¤¨ ¯ -§®­¥ ç áâ®â, £¤¥ ¯®ï¢«ïîâáï à á¯à®áâà ­ïîé¨¥áï¢®«­ë ¢ëáè¨å ¯®àï¤ª®¢. �¥®¬¥âà¨ç¥áª ï à áá®-£« á®¢ ­­®áâì ¯à¨¢®¤¨â ª ã¬¥­ìè¥­¨î íää¥ªâ¨¢-­®áâ¨ § å¢ â  í­¥à£¨¨ ¯à¨ á®åà ­¥­¨¨ ¬¥å ­¨ç¥-áª¨å å à ªâ¥à¨áâ¨ª ª®­â ªâ¨àãîé¨å ¯®«ã¯®«®á.�à¨ �=0:87 ¢ ®âà ¦¥­­®¬ ¨ ¯à®è¥¤è¥¬ ¯®«ïåà á¯à®áâà ­ïîé¨¥áï ¢®«­ë ¢ëáè¨å ¯®àï¤ª®¢ ¯®-ï¢«ïîâáï ®¤­®¢à¥¬¥­­®, â ª çâ® ¢ íâ®¬ á«ãç ¥¥áâì â®«ìª® £¥®¬¥âà¨ç¥áª ï à áá®£« á®¢ ­­®áâì®âà ¦¥­­®£® ¨ ¯à®è¥¤è¥£® ¯®«¥©. � áâ®â­ ï § -¢¨á¨¬®áâì í­¥à£¨¨ ®âà ¦¥­­®£® ¨ ¯à®è¥¤è¥£® ¯®-«¥© ¡«¨§ª  ª ¯à¥¤áâ ¢«¥­­®© ­  à¨á. 3, â. ¥. íää¥ªâã¢¥«¨ç¥­¨ï ¯à®§à ç­®áâ¨ £à ­¨æë ¢ ®¡« áâ¨ ç -áâ®â, £¤¥ áãé¥áâ¢ã¥â â®«ìª® ®¤­  à á¯à®áâà ­ïî-é ïáï ¢®«­ , ¢ëà ¦¥­ ¤®áâ â®ç­® á¨«ì­®. � â®©®¡« áâ¨ ç áâ®â, £¤¥ ¯®ï¢«ïîâáï à á¯à®áâà ­ïî-�. �. �®à®¤¥æª ï 39
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�¨á. 4. � ¢¨á¨¬®áâì í­¥à£¨¨ ®â ç áâ®âë¯à¨ h=0:8H:á¯«®è­ ï { ¯à®è¥¤è¥¥ ¯®«¥,èâà¨å®¢ ï { ®âà ¦¥­­®¥ ¯®«¥é¨¥áï ¢®«­ë ¢ëáè¨å ¯®àï¤ª®¢, ­ ¡«î¤ ¥âáï à¥§-ª®¥ ã¢¥«¨ç¥­¨¥ íää¥ªâ¨¢­®áâ¨ ®âà ¦¥­¨ï.�à¨ ¤ «ì­¥©è¥¬ ã¬¥­ìè¥­¨¨ � à á¯à®áâà ­ïî-é¨¥áï ¢®«­ë ¢ ¯à®è¥¤è¥¬ ¯®«¥ ¯®ï¢«ïîâáï à ­ì-è¥, ç¥¬ ¢ ®âà ¦¥­­®¬. �  à¨á. 4 ¯à¥¤áâ ¢«¥­®à á¯à¥¤¥«¥­¨¥ í­¥à£¨¨ ¯ ¤ îé¥© ¢®«­ë ¢ ®âà -¦¥­­®¬ ¨ ¯à®è¥¤è¥¬ ¯®«ïå ¯à¨ �=0:8. �¥à¥§ e
�®¡®§­ ç¥­  ç áâ®â , ­  ª®â®à®© ¯®ï¢«ïîâáï à á-¯à®áâà ­ïîé¨¥áï ¢®«­ë ¢ëáè¨å ¯®àï¤ª®¢ ¢ ¯à®-è¥¤è¥¬ ¯®«¥. �à¨ �=0:8 ¢ ­¨§ª®ç áâ®â­®¬ ¯à¥¤¥-«¥ í­¥à£¨ï ®âà ¦¥­­®£® ¯®«ï ®áâ ¥âáï ¡®«ìè¥, ç¥¬í­¥à£¨ï ¯à®è¥¤è¥£®. �¢«¥­¨¥ ã¢¥«¨ç¥­¨ï í­¥à-£¨¨ ®âà ¦¥­­®£® ¯®«ï á à®áâ®¬ ç áâ®âë ¢ ®¡« áâ¨­¨§ª¨å ç áâ®â, ª®â®à®¥ ­¥ ­ ¡«î¤ «®áì ¢ ¢®«­®¢®-¤¥, ®¡à §®¢ ­­®¬ ¯®«ã¯®«®á ¬¨ ®¤¨­ ª®¢®© è¨à¨-­ë (á¬. à¨á. 2), ¢ëà ¦¥­® ¡®«¥¥ ïàª® ¨ á¬¥é¥­®¢ ¡®«¥¥ ­¨§ª®ç áâ®â­ãî ®¡« áâì. �¢«¥­¨¥ ã¢¥«¨-ç¥­¨ï ¯à®§à ç­®áâ¨ £à ­¨æë (ã¢¥«¨ç¥­¨¥ íää¥ª-â¨¢­®áâ¨ ¯à®å®¦¤¥­¨ï) ¢ ®¡« áâ¨ áãé¥áâ¢®¢ ­¨ïâ®«ìª® ®¤­®© à á¯à®áâà ­ïîé¥©áï ¢®«­ë ¢ ®âà -¦¥­­®¬ ¨ ¯à®è¥¤è¥¬ ¯®«ïå â ª ¦¥ ¥é¥ ¨¬¥¥â ¬¥-áâ®, ®¤­ ª® ç áâ®â­ë© ¤¨ ¯ §®­ ¥£® ¯à®ï¢«¥­¨ï§­ ç¨â¥«ì­® áã¦ ¥âáï. �¢¥«¨ç¥­¨ï íää¥ªâ¨¢­®-áâ¨ ®âà ¦¥­¨ï ¢ ®¡« áâ¨ áãé¥áâ¢®¢ ­¨ï à á¯à®-áâà ­ïîé¨åáï ¯à®è¥¤è¨å ¢®«­ ¢ëáè¥£® ¯®àï¤ª ­¥ ­ ¡«î¤ ¥âáï. � ª¨¬ ®¡à §®¬, ¯à¨ §­ ç¨â¥«ì-­®© £¥®¬¥âà¨ç¥áª®© à áá®£« á®¢ ­­®áâ¨ ¯®«ã¯®-«®á § å¢ â í­¥à£¨¨ ­¥ ¯à®ï¢«ï¥âáï.

�¨á. 5. � ¢¨á¨¬®áâì í­¥à£¨¨ ®â ç áâ®âë¯à¨ h=0:7H:á¯«®è­ ï { ¯à®è¥¤è¥¥ ¯®«¥,èâà¨å®¢ ï { ®âà ¦¥­­®¥ ¯®«¥� ­¨§ª®ç áâ®â­®¬ ¯à¥¤¥«¥ í­¥à£¨ï ¯ ¤ îé¥©¢®«­ë ¤¥«¨âáï ¬¥¦¤ã ®âà ¦¥­­®© ¨ ¯à®è¥¤è¥©¢®«­ ¬¨ ¯®à®¢­ã ¯à¨ �=0:785. �à¨ ¤ «ì­¥©è¥¬ã¬¥­ìè¥­¨¨ � ¢ ­¨§ª®ç áâ®â­®¬ ¯à¥¤¥«¥ í­¥à-£¨ï ®âà ¦¥­­®£® ¯®«ï ¬¥­ìè¥, ç¥¬ í­¥à£¨ï ¯à®-è¥¤è¥£®. �  à¨á. 5 ¯à¥¤áâ ¢«¥­® à á¯à¥¤¥«¥-­¨¥ í­¥à£¨¨ ¯ ¤ îé¥© ¢®«­ë ¢ ®âà ¦¥­­®¬ ¨¯à®è¥¤è¥¬ ¯®«ïå ¯à¨ �=0:7. � à®áâ®¬ ç áâ®-âë í­¥à£¨ï ®âà ¦¥­­®£® ¯®«ï ­¥§­ ç¨â¥«ì­® à -áâ¥â ¨ íâ® ¯à¨¢®¤¨â ª â®¬ã, çâ® ã¦¥ ­  ç áâ®â¥
(2)2 =1:15 (
(1)2 =1:44) ­ ¡«î¤ îâáï ª ç¥áâ¢¥­­ë¥¨§¬¥­¥­¨ï ¢ à á¯à¥¤¥«¥­¨¨ í­¥à£¨¨ ¯ ¤ îé¥© ¢®«-­ë ¬¥¦¤ã ®âà ¦¥­­ë¬¨ ¨ ¯à®è¥¤è¨¬¨ ¢®«­ ¬¨.�­¥à£¨ï ¢ ®âà ¦¥­­®¬ ¨ ¯à®è¥¤è¥¬ ¯®«ïå ¯à¨-¡«¨§¨â¥«ì­® ®¤¨­ ª®¢ . � ®¡« áâ¨ áãé¥áâ¢®¢ ­¨ïâ®«ìª® ®¤­®© à á¯à®áâà ­ïîé¥©áï ¢®«­ë ¢ ®âà -¦¥­­®¬ ¨ ¯à®è¥¤è¥¬ ¯®«ïå ã¢¥«¨ç¥­¨ï íää¥ªâ¨¢-­®áâ¨ ¯à®å®¦¤¥­¨ï ­¥ ­ ¡«î¤ «®áì.�à¨ ¤ «ì­¥©è¥¬ ã¬¥­ìè¥­¨¨ � å à ªâ¥à ç -áâ®â­®© § ¢¨á¨¬®áâ¨ í­¥à£¨¨ ®âà ¦¥­­®£® ¨ ¯à®-è¥¤è¥£® ¯®«¥© ¢ ¤¨ ¯ §®­¥ ç áâ®â, £¤¥ áãé¥áâ¢ã¥ââ®«ìª® ®¤­  à á¯à®áâà ­ïîé ïáï ¢®«­ , á®åà ­ï-¥âáï, â. ¥. á à®áâ®¬ ç áâ®âë ã¢¥«¨ç¨¢ ¥âáï í­¥à-£¨ï ®âà ¦¥­­®£® ¯®«ï,   à¥§ª®£® ã¢¥«¨ç¥­¨ï íä-ä¥ªâ¨¢­®áâ¨ ¯à®å®¦¤¥­¨ï ­¥ ­ ¡«î¤ ¥âáï.�¢«¥­¨¥ à¥§ª®£® ã¢¥«¨ç¥­¨ï íää¥ªâ¨¢­®áâ¨¯à®å®¦¤¥­¨ï ¢ ®¡« áâ¨ ç áâ®â, ª®£¤  ¢ ®âà ¦¥­-­®¬ ¨ ¯à®è¥¤è¥¬ ¯®«ïå áãé¥áâ¢ã¥â â®«ìª® ®¤-40 �. �. �®à®¤¥æª ï



�ªãáâ¨ç­¨© ¢÷á­¨ª. 2000. �®¬ 3, N 3. �. 32 { 43­  à á¯à®áâà ­ïîé ïáï ¢®«­ , á¢ï§ ­® á ¨­â¥­-á¨¢­ë¬ ¢®§¡ã¦¤¥­¨¥¬ ­¥®¤­®à®¤­ëå ¢®«­ ¢ ®â-à ¦¥­­®¬ ¨ ¯à®è¥¤è¥¬ ¯®«ïå. �  à¨á. 6 ¯à¥¤-áâ ¢«¥­ë ç áâ®â­ë¥ § ¢¨á¨¬®áâ¨  ¬¯«¨âã¤ ¯¥à-¢®© ­¥®¤­®à®¤­®© ¢®«­ë, ­®à¬¨à®¢ ­­ëå ­   ¬-¯«¨âã¤ã ¯ ¤ îé¥© ¢®«­ë, ¤«ï ¯à®è¥¤è¥£® ¨ ®â-à ¦¥­­®£® ¯®«¥© { á¯«®è­ ï ¨ èâà¨å®¢ ï ªà¨¢ë¥á®®â¢¥âáâ¢¥­­®. �¨á. 6,  á®®â¢¥âáâ¢ã¥â �=0:9,à¨á. 6, ¡ { �=0:8 ¨ à¨á. 6,¢ { �=0:7. �§ íâ¨åà¨áã­ª®¢ ¢¨¤­®, çâ® á ã¬¥­ìè¥­¨¥¬ �  ¬¯«¨âã-¤  ¯¥à¢®© ­¥®¤­®à®¤­®© ¢®«­ë ¢ ¯à®è¥¤è¥¬ ¯®-«¥ ¯ ¤ ¥â. �à¨ �=0:7  ¬¯«¨âã¤ë ­¥®¤­®à®¤­ëå¢®«­ ª ª ¢ ¯à®è¥¤è¥¬, â ª ¨ ¢ ®âà ¦¥­­®¬ ¯®«ïå­¥ ¯à¥¢ëè îâ  ¬¯«¨âã¤ë ¯ ¤ îé¥© ¢®«­ë. �«ïíâ®£® §­ ç¥­¨ï � à¥§ª®£® ã¢¥«¨ç¥­¨ï íää¥ªâ¨¢-­®áâ¨ ¯à®å®¦¤¥­¨ï ­¥ ­ ¡«î¤ ¥âáï (á¬. à¨á. 5).�à¨ �=0:8  ¬¯«¨âã¤ë ­¥®¤­®à®¤­ëå ¢®«­ ª ª ¢¯à®è¥¤è¥¬, â ª ¨ ¢ ®âà ¦¥­­®¬ ¯®«ïå ¯à¥¢ë-è îâ  ¬¯«¨âã¤ã ¯ ¤ îé¥© ¢®«­ë ¨ ç áâ®â­ë©¤¨ ¯ §®­ íää¥ªâ¨¢­®£® ¢®§¡ã¦¤¥­¨ï ­¥®¤­®à®¤-­ëå ¢®«­ ¢ ®âà ¦¥­­®¬ ¨ ¯à®è¥¤è¥¬ ¯®«ïå ã¦¥,ç¥¬ ¤«ï �=0:9. � ª ã¦¥ ®â¬¥ç «®áì, ç áâ®â­ë©¤¨ ¯ §®­ íää¥ªâ¨¢­®£® ¯à®å®¦¤¥­¨ï í­¥à£¨¨ ¤«ï�=0:8 â ª¦¥ ã¦¥, ç¥¬ ¤«ï �=0:9 (áà ¢­¨ à¨á. 6, ¨ à¨á. 6,¡). �«¥¤ã¥â ®â¬¥â¨âì, çâ® ®¡« áâì §­ -ç¨â¥«ì­®£® ¢®§¡ã¦¤¥­¨ï ­¥®¤­®à®¤­ëå ¢®«­ ¢ ®â-à ¦¥­­®¬ ¨ ¯à®è¥¤è¥¬ ¯®«ïå ­¥§­ ç¨â¥«ì­® á¬¥-é¥­  ®â­®á¨â¥«ì­® ¤¨ ¯ §®­  íää¥ªâ¨¢­®£® ¯à®-å®¦¤¥­¨ï í­¥à£¨¨ ¢® ¢â®àãî áà¥¤ã. �¤­ ª® ã¢¥«¨-ç¥­¨¥ íää¥ªâ¨¢­®áâ¨ ¯à®å®¦¤¥­¨ï á¢ï§ ­® ¨¬¥­-­® á ¢®§¡ã¦¤¥­¨¥¬ ­¥®¤­®à®¤­ëå ¢®«­ ª ª ¢ ¯à®-è¥¤è¥¬, â ª ¨ ¢ ®âà ¦¥­­®¬ ¯®«ïå.� ª ¨ ¯à¨  ­ «¨§¥ ¢®«­®¢ëå ¯®«¥© ¢ ¢®«­®¢®-¤¥, ®¡à §®¢ ­­®¬ ¦¥áâª¨¬ ª®­â ªâ®¬ ¯®«ã¯®«®á®¤¨­ ª®¢®© è¨à¨­ë [4], §­ ç¨â¥«ì­®¥ ¢®§¡ã¦¤¥-­¨¥ ­¥®¤­®à®¤­ëå ¢®«­ á¢ï§ ­® á à áá®£« á®¢ ­¨-¥¬ â¨¯®¢ ¤¢¨¦¥­¨© ¢ ®âà ¦¥­­®¬ ¨ ¯à®è¥¤è¥¬¯®«ïå. � à áá¬ âà¨¢ ¥¬®¬ á«ãç ¥, ªà®¬¥ ä¨§¨-ç¥áª®©, áãé¥áâ¢ã¥â â ª¦¥ £¥®¬¥âà¨ç¥áª ï à áá®-£« á®¢ ­­®áâì ¯®«¥©. �à¨ íâ®¬ ã¢¥«¨ç¥­¨¥ £¥®-¬¥âà¨ç¥áª®© à áá®£« á®¢ ­­®áâ¨ (ã¬¥­ìè¥­¨¥ �)\¯®¤ ¢«ï¥â" ã¢¥«¨ç¥­¨¥ íää¥ªâ¨¢­®áâ¨ ¯à®å®¦¤¥-­¨ï ¨ íää¥ªâ ã¢¥«¨ç¥­¨ï íää¥ªâ¨¢­®áâ¨ ®âà ¦¥-­¨ï ¢ ¡®«¥¥ ¢ëá®ª®ç áâ®â­®© ®¡« áâ¨.� á¯à¥¤¥«¥­¨ï ¯® â®«é¨­¥ ¯®«ã¯®«®áë ­®à¬ «ì-­ëå ¨ ª á â¥«ì­ëå ­ ¯àï¦¥­¨©, á®§¤ ¢ ¥¬ëå à á-¯à®áâà ­ïîé¥©áï ­®à¬ «ì­®© ¢®«­®© ª ª ¢ ¯à -¢®©, â ª ¨ ¢ «¥¢®© ¯®«ã¯®«®á¥, áãé¥áâ¢¥­­® § -¢¨áïâ ®â ç áâ®âë. �®íâ®¬ã á®®â­®è¥­¨¥ ¬¥¦-¤ã ­®à¬ «ì­ë¬¨ ¨ ª á â¥«ì­ë¬¨ ­ ¯àï¦¥­¨ï¬¨ã¤®¡­® ®æ¥­¨âì ç¥à¥§ á®®â¢¥âáâ¢ãîé¨¥ á®áâ ¢«ï-îé¨¥ áà¥¤­¥£® §  ¯¥à¨®¤ ¯®â®ª  ¬®é­®áâ¨, ª®-â®àë¥ á¢ï§ ­ë á ¤ ­­ë¬¨ â¨¯ ¬¨ ­ ¯àï¦¥­¨©.�  à¨á. 7 ¯à¨¢¥¤¥­ë ç áâ®â­ë¥ § ¢¨á¨¬®áâ¨ á®-

 
¡
¢�¨á. 6. � áâ®â­ ï § ¢¨á¨¬®áâì ¬®¤ã«ï  ¬¯«¨âã¤ë¯¥à¢®© ­¥®¤­®à®¤­®© ¢®«­ë, ­®à¬¨à®¢ ­­®© ­  ¬¯«¨âã¤ã ¯ ¤ îé¥©:Kp { ¯à®è¥¤è¨¥ ¢®«­ë, Ko { ®âà ¦¥­­ë¥ ¢®«­ë;á¯«®è­ ï { à á¯à®áâà ­ïîé¨¥áï ¢®«­ë,èâà¨å®¢ ï { ­¥®¤­®à®¤­ë¥ ¢®«­ë;  { h=0:9H, ¡ { h=0:8H, ¢ { h=0:7H�. �. �®à®¤¥æª ï 41
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�¨á. 7. � áâ®â­ë¥ § ¢¨á¨¬®áâ¨ á®áâ ¢«ïîé¨åí­¥à£¨¨, å à ªâ¥à¨§ãîé¨¥ ­®à¬ «ì­ë¥¨ á¤¢¨£®¢ë¥ ª®¬¯®­¥­âë ¤¢¨¦¥­¨ï:á¯«®è­ ï { ­®à¬ «ì­ ï ª®¬¯®­¥­â ,èâà¨å®¢ ï { á¤¢¨£®¢ ï ª®¬¯®­¥­â áâ ¢«ïîé¨å í­¥à£¨¨, á¢ï§ ­­ëå á ­®à¬ «ì­ë¬¨ ¨á¤¢¨£®¢ë¬¨ ª®¬¯®­¥­â ¬¨ ­ ¯àï¦¥­¨©J (i)1 = 1R�1 �(i)z (�1; y)u(i)z (�1; y)dyW0 ;J (i)2 = 1R�1 �yz(i)(�1; y)u(i)y (�1; y)dyW0 ;­®à¬¨à®¢ ­­ë¥ ­  í­¥à£¨î ¯ ¤ îé¥© ¢®«­ë ¯à¨H=h. �¯«®è­ ï ªà¨¢ ï á®®â¢¥âáâ¢ã¥â J (i)1 ,èâà¨å®¢ ï { J (i)2 , ªà¨¢ë¥ 1 { ®âà ¦¥­­®¬ã ¯®«î,ªà¨¢ë¥ 2 { ¯à®è¥¤è¥¬ã. �§ à¨áã­ª  á«¥¤ã¥â, çâ® áà®áâ®¬ ç áâ®âë ¯à®¤®«ì­ë© â¨¯ ¤¢¨¦¥­¨ï âà ­á-ä®à¬¨àã¥âáï ¢ á¤¢¨£®¢ë©.�§¬¥­¥­¨¥ å à ªâ¥à  ¤¢¨¦¥­¨ï ¯® è¨à¨­¥ ¢®«-­®¢®¤  á à®áâ®¬ ç áâ®âë ­®á¨â ¥é¥ ¡®«¥¥ á«®¦-­ë© å à ªâ¥à. �  à¨á. 8 ¯®ª § ­ë à á¯à¥¤¥«¥­¨ï�(i)z (�1; y)u(i)z (�1; y)=W0 ¨ � (i)yz (�1; y)u(i)y (�1; y)=W0 ¢§ ¢¨á¨¬®áâ¨ ®â è¨à¨­ë ¤«ï à §«¨ç­ëå ç áâ®â.� à®áâ®¬ ç áâ®âë à á¯à¥¤¥«¥­¨¥ ¯à®¤®«ì­®© ª®¬-¯®­¥­âë ¤¢¨¦¥­¨ï (á¬. à¨á. 8, ) áãé¥áâ¢¥­­® ¨§-¬¥­ï¥âáï. �à¨ íâ®¬ ­  ç áâ®â¥ 
(2)2 =2:3 ­  ®¯à¥-¤¥«¥­­®¬ ¨­â¥à¢ «¥ â®«é¨­ y ¯®ï¢«ïîâáï ®âà¨-æ â¥«ì­ë¥ §­ ç¥­¨ï �(i)z (�1; y)u(i)z (�1; y)=W0 (ªà¨-¢ ï 4). �à¨ ¤ «ì­¥©è¥¬ à®áâ¥ ç áâ®âë ¨­-

â¥à¢ « â®«é¨­ á ®âà¨æ â¥«ì­ë¬¨ §­ ç¥­¨ï¬¨�(i)z (�1; y)u(i)z (�1; y)=W0 ¯¥à¥¬¥é ¥âáï ª áà¥¤¨­­®©¯«®áª®áâ¨ ¯« áâ¨­ë.�«ï á¤¢¨£®¢®© ª®¬¯®­¥­âë ¤¢¨¦¥­¨ï ç áâ®â 
(2)2 =2:3 â ª¦¥ ï¢«ï¥âáï ®á®¡®©. �® ¢á¥© è¨à¨­¥¯« áâ¨­ë �yz(i)(�1; y)u(i)y (�1; y)=W0 ¬¥­ï¥â §­ ª ¨à¥§ª® ã¢¥«¨ç¨¢ ¥âáï á à®áâ®¬ ç áâ®âë.� ª¨¬ ®¡à §®¬, ®á®¡¥­­®áâ¨ ¯à®æ¥áá  ®âà ¦¥-­¨ï { ¯à®å®¦¤¥­¨ï ¢®«­ ­  ¢¥àâ¨ª «ì­®© £à ­¨æ¥à §¤¥«  áâã¯¥­ç â®£® ¢®«­®¢®¤  ¢ ®¡« áâ¨ áãé¥-áâ¢®¢ ­¨ï â®«ìª® ¯® ®¤­®© à á¯à®áâà ­ïîé¥©áï¢®«­¥ ¢ ®âà ¦¥­­®¬ ¨ ¯à®è¥¤è¥¬ ¯®«ïå ®¡ãá«®-¢«¥­ë §­ ç¨â¥«ì­ë¬ ¢®§¡ã¦¤¥­¨¥¬ ­¥®¤­®à®¤­ëå¢®«­ ª ª ¢ ®âà ¦¥­­®¬, â ª ¨ ¢ ¯à®è¥¤è¥¬ ¯®-«ïå. � á¢®î ®ç¥à¥¤ì, ¢®§¡ã¦¤¥­¨¥ ­¥®¤­®à®¤­ëå¢®«­ ®¡ãá«®¢«¥­® ¨§¬¥­¥­¨¥¬ å à ªâ¥à  ¤¢¨¦¥­¨ï­  £à ­¨æ¥ à §¤¥« , â. ¥. ¯¥à¥å®¤®¬ ®â ç¨áâ® ¯à®-¤®«ì­ëå ¤¢¨¦¥­¨© ª ¯à®¤®«ì­®-á¤¢¨£®¢ë¬. �«ï�<0:8 ¢ ®âà ¦¥­­®¬ ¯®«¥ ¤¢¨¦¥­¨ï ¯à ªâ¨ç¥-áª¨ ¯à®¤®«ì­ë¥, á¤¢¨£®¢ ï ª®¬¯®­¥­â  ®ç¥­ì ¬ -« , ­¥®¤­®à®¤­ë¥ ¢®«­ë ¢®§¡ã¦¤ îâáï á« ¡® (á¬.à¨á. 8, ) ¨ ï¢«¥­¨ï à¥§ª®£® ã¢¥«¨ç¥­¨ï íää¥ªâ¨¢-­®áâ¨ ¯à®å®¦¤¥­¨ï ­¥ ­ ¡«î¤ ¥âáï.����������� áá¬®âà¥­ë ç áâ®â­ë¥ § ¢¨á¨¬®áâ¨ í­¥à£¨¨ ®â-à ¦¥­­®£® ¨ ¯à®è¥¤è¥£® ¯®«¥© ¢ ¢®«­®¢®¤¥, ®¡à -§®¢ ­­®¬ ¦¥áâª¨¬ ª®­â ªâ®¬ ¤¢ãå ¯®«ã¯®«®á áà §«¨ç­ë¬¨ ¬¥å ­¨ç¥áª¨¬¨ å à ªâ¥à¨áâ¨ª ¬¨ ¨à §«¨ç­®© è¨à¨­ë. �áâ ­®¢«¥­®, çâ® ¢ ®¡« áâ¨ç áâ®â, ª®£¤  ¢ ®âà ¦¥­­®¬ ¨ ¯à®è¥¤è¥¬ ¯®«ïåáãé¥áâ¢ã¥â â®«ìª® ¯® ®¤­®© à á¯à®áâà ­ïîé¥©áï¢®«­¥, ­ ¡«î¤ ¥âáï ã¢¥«¨ç¥­¨¥ ¯à®§à ç­®áâ¨ £à -­¨æë à §¤¥« . �â®â íää¥ªâ ®¡ãá«®¢«¥­ §­ ç¨â¥«ì-­ë¬ ¢®§¡ã¦¤¥­¨¥¬ ­¥®¤­®à®¤­ëå ¢®«­ ª ª ¢ ®âà -¦¥­­®¬, â ª ¨ ¢ ¯à®è¥¤è¥¬ ¯®«ïå. � ¡®«¥¥ ¢ëá®-ª®ç áâ®â­®© ®¡« áâ¨, £¤¥ ¯®ï¢«ïîâáï à á¯à®áâà -­ïîé¨¥áï ¢®«­ë ¢ëáè¨å ¯®àï¤ª®¢ ç áâ®â, ­ ¡«î-¤ ¥âáï íää¥ªâ ã¢¥«¨ç¥­¨ï ®âà ¦ îé¨å á¢®©áâ¢£à ­¨æë.�¡  íää¥ªâ  á®åà ­ïîâáï â®«ìª® ¤® ®¯à¥¤¥«¥­-­ëå á®®â­®è¥­¨© ¬¥¦¤ã è¨à¨­®© ª®­â ªâ¨àãî-é¨å ¯®«ã¯®«®á (� � 0:7). �à¨ ¤ «ì­¥©è¥¬ ã¬¥­ì-è¥­¨¨ è¨à¨­ë ¯®«ã¯®«®áë, ¢ ª®â®à®© à á¯à®-áâà ­ï¥âáï ¯ ¤ îé ï ¢®«­ , ­¨ ã¢¥«¨ç¥­¨ï íä-ä¥ªâ¨¢­®áâ¨ ¯à®å®¦¤¥­¨ï, ­¨ ã¢¥«¨ç¥­¨ï íää¥ª-â¨¢­®áâ¨ ®âà ¦¥­¨ï ­¥ ­ ¡«î¤ «®áì. �â® ®¡ãá«®-¢«¥­® â¥¬, çâ® ¯à¨ ã¬¥­ìè¥­¨¨ è¨à¨­ë ¢â®à®©¯®«ã¯®«®áë ¢ ®âà ¦¥­­®¬ ¯®«¥ ¤¢¨¦¥­¨ï ï¢«ïîâ-áï ¯à ªâ¨ç¥áª¨ ¯à®¤®«ì­ë¬¨ ¨ íää¥ªâ¨¢­® ¢®§¡ã-¤¨âì ­¥®¤­®à®¤­ë¥ ¢®«­ë ­¥ ã¤ ¥âáï. � ª¨¬ ®¡à -§®¬, §­ ç¨â¥«ì­ ï £¥®¬¥âà¨ç¥áª ï à áá®£« á®¢ ­-42 �. �. �®à®¤¥æª ï
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