
ISSN 1028 -7507 �ªãáâ¨ç¨© ¢÷á¨ª. 2000. �®¬ 3, N 2. �. 63 { 71��� 534.1 ��������� ����� �� �������������� ������������ ���������.II. ������ ��������� ������������. �. ����������, �. �. ������������áâ¨âãâ £¨¤à®¬¥å ¨ª¨ ��� �ªà ¨ë, �¨¥¢��� æ¨® «ìë© â¥å¨ç¥áª¨© ã¨¢¥àá¨â¥â �ªà ¨ë \���", �¨¥¢�®«ãç¥® 22.03.2000�à®  «¨§¨à®¢ ë ª®«¨ç¥áâ¢¥ë¥ ¤ ë¥ ® áâàãªâãà¥ ¨ í¥à£¥â¨ç¥áª¨å å à ªâ¥à¨áâ¨ª å ¡«¨¦¥£® ¨ ¤ «ì¥£®¯®«ï ¯à¨ ¨§«ãç¥¨¨ §¢ãª  ¨§ ®âªàëâ®£® ª®æ  ª«¨®¢¨¤®£® ¢®«®¢®¤ . � ª ç¥áâ¢¥ ¨áå®¤ëå à áç¥âëå á®®â-®è¥¨© ¨á¯®«ì§®¢ ë à¥§ã«ìâ âë à ¡®âë [1]. �á®¡¥®áâìî £¥®¬¥âà¨¨ ¢®«®¢®¤  ï¢«ï¥âáï  á¨¬¬¥âà¨ï áâ¥®ª®â®á¨â¥«ì® ¢¥àè¨ë ª«¨ . �®¯®«¨â¥«ì®¥ ã¤«¨¥¨¥ ®¤®© ¨§ áâ¥®ª à áá¬ âà¨¢ ¥âáï ª ª íªà  ¨ ï¢«ï¥âáï¢ ¦ë¬ í«¥¬¥â®¬ ¤«ï ã¯à ¢«¥¨ï áâàãªâãà®© ¡«¨¦¥£® ¨ ¤ «ì¥£® ¯®«ï. � ë ª®«¨ç¥áâ¢¥ë¥ ®æ¥ª¨ ¢«¨ï¨ï¤«¨ë íªà     áâ¥¯¥ì §¢ãª®¨§®«ïæ¨¨ ¢ §®¥  ªãáâ¨ç¥áª®© â¥¨. � ë¥ ®¡ ¨§¬¥¥¨¨  ¯à ¢«¥®áâ¨ ¨§«ãç¥-¨ï ¯à¨ ¨§¬¥¥¨¨ ¯ à ¬¥âà®¢ ¢®«®¢®¤  ãª §ë¢ îâ   á«®¦ãî áâàãªâãàã ¨§«ãç¥®£® ¯®«ï ¨ áãé¥áâ¢¥ãî ¥¥§ ¢¨á¨¬®áâì ®â áâàãªâãàë ¯®«ï ¢ ®à¬ «ì®© ¬®¤¥, ¯¥à¥®áïé¥© í¥à£¨î ª à áªàë¢ã ¢®«®¢®¤ . �®«¨ç¥áâ¢¥®¥®¯¨á ¨¥ áâàãªâãàë ¤ «ì¥£® ¯®«ï ¤®¯®«¥® ¤ ë¬¨ ® ª®íää¨æ¨¥â¥ ª®æ¥âà æ¨¨ §¢ãª®¢®© í¥à£¨¨ ¨ à á¯à¥¤¥-«¥¨¨ í¥à£¨¨ ¬¥¦¤ã ¯à®è¥¤è¥© ¨ ®âà ¦¥®© ¢®« ¬¨. �®ª § ®, çâ® ¯à¨ ®¯à¥¤¥«¥ëå á®¢®ªã¯®áâïå ¨áå®¤ëå£¥®¬¥âà¨ç¥áª¨å ¯ à ¬¥âà®¢ ã¢¥«¨ç¥¨¥ ¤«¨ë íªà   ¬®¦¥â ¯à¨¢®¤¨âì ª ã¬¥ìè¥¨î ª®æ¥âà æ¨¨ ¨§«ãç¥¨ï.�à®  «÷§®¢ ÷ ª÷«ìª÷á÷ ¤ ÷ ¯à® áâàãªâãàã ÷ ¥¥à£¥â¨ç÷ å à ªâ¥à¨áâ¨ª¨ ¡«¨¦ì®£® â  ¤ «ìì®£® ¯®«ï ¯à¨ ¢¨-¯à®¬÷î¢ ÷ §¢ãªã § ¢÷¤ªà¨â®£® ª÷æï ª«¨®¯®¤÷¡®£® å¢¨«¥¯à®¢®¤ã. �ª ¢¨å÷¤÷ á¯÷¢¢÷¤®è¥ì ¤«ï à®§à åãª÷¢¢¨ª®à¨áâ ® à¥§ã«ìâ â¨ à®¡®â¨ [1]. �á®¡«¨¢÷áâî £¥®¬¥âà÷ù å¢¨«¥¯à®¢®¤ã õ  á¨¬¥âà÷ï ¬¥¦ ¢÷¤®á® ¢¥àè¨¨ ª«¨- . �®¤ âª®¢¥ ¯à®¤®¢¦¥ï ®¤÷õù § ¬¥¦ à®§£«ï¤ ¥âìáï ïª ¥ªà  ÷ õ ¢ ¦«¨¢¨¬ ¥«¥¬¥â®¬ ¢ ª¥àã¢ ÷ áâàãªâãà®î¡«¨¦ì®£® ÷ ¤ «ìì®£® ¯®«ï. � ¢¥¤¥÷ ª÷«ìª÷á÷ ®æ÷ª¨ ¢¯«¨¢ã ¤®¢¦¨¨ ¥ªà ã   ¢¥«¨ç¨ã §¢ãª®÷§®«ïæ÷ù ¢ §®÷  ªã-áâ¨ç®ù â÷÷. � ÷ ¯à® §¬÷ã  ¯àï¬«¥®áâ÷ ¢¨¯à®¬÷î¢ ï ¯à¨ §¬÷÷ ¯ à ¬¥âà÷¢ å¢¨«ì®¢®¤  ¢¨§ ç îâì áª« ¤ãáâàãªâãàã ¯®«ï ÷ ùù áãââõ¢ã § «¥¦÷áâì ¢÷¤ áâàãªâãà¨ ¯®«ï ¢ ®à¬ «ì÷© å¢¨«÷, ïª  ¯¥à¥®á¨âì ¥¥à£÷î ¤® à®§ªà¨¢ãå¢¨«¥¯à®¢®¤ã. �÷«ìª÷á¨© ®¯¨á áâàãªâãà¨ ¤ «ìì®£® ¯®«ï ¤®¯®¢¥® ¤ ¨¬¨ ¯à® ª®¥ä÷æ÷õâ ª®æ¥âà æ÷ù §¢ãª®¢®ù¥¥à£÷ù ÷ à®§¯®¤÷« ¥¥à£÷ù ¬÷¦ å¢¨«¥î, é® ¯à®©è« , ÷ ¢÷¤¡¨â®î å¢¨«¥î. �®ª § ®, é® ¯à¨ ¯¥¢¨å £¥®¬¥âà¨ç¨å¯ à ¬¥âà å §¡÷«ìè¥ï ¤®¢¦¥¨ ¥ªà ã ¬®¦¥ ¯à¨¢®¤¨â¨ ¤® §¬¥è¥ï ª®æ¥âà æ÷ù ¢¨¯à®¬÷î¢ ï.The problem of sound radiation from open edge of wedge-shaped waveguide is considered. Qualitative data about thestructure and energy characteristics of the sound �eld are presented. As the initial calculating relationships the formulasfrom [1] are used. Geometric peculiarity of the waveguides under consideration is that the walls are asymmetric withrespect to vertex of wedge. The additional elongation of eigtherwall is considering as a screen and is important elementin control mechanism of the near and far �eld characteristics. Qualitative estimations of the e�ect of the screen lengthon extent of sound insulation in the zone of acoustical shadow is presented. The data about change of the sound patternwhen the parameters of the waveguides are changed illustrate a complex structure of radiated sound �eld and strongdependence of one on structure of normal wave carrying the energy to edge of wavegiude. Qualitative description of thefar �eld structure is complemented by data about concentration factor of the sound energy and distribution of energybetween transmitted and reected waves. It is shown that elongation of the screen can produce a decrease of the soundenergy concentration.��������� ¯à¥¤ë¤ãé¥© ¯ã¡«¨ª æ¨¨ [1] ¤   ¯®áâ ®¢-ª  § ¤ ç¨ ®¡ ¨§«ãç¥¨¨ §¢ãª  ¨§ ®âªàëâ®£® ª®æ ª«¨®¢¨¤®£® ¢®«®¢®¤  ¨ ®¯¨á  ¬¥â®¤ à¥è¥¨ïá®®â¢¥âáâ¢ãîé¨å £à ¨çëå § ¤ ç. � ç¨â¥«ì-®¥ ¢¨¬ ¨¥ ã¤¥«¥® à áá¬®âà¥¨î ¢ëç¨á«¨â¥«ì-ëå  á¯¥ªâ®¢ ¬¥â®¤ ,   â ª¦¥ á¯®á®¡®¢ ä®à¬¨-à®¢ ¨ï ®á®¢ëå  «£¥¡à ¨ç¥áª¨å á®®â®è¥¨©,®¡¥á¯¥ç¨¢ îé¨å ãáâ®©ç¨¢®áâì ¨ íää¥ªâ¨¢®áâì¢ëç¨á«¨â¥«ìëå  «£®à¨â¬®¢. � áá¬®âà¥ë ªà¨-â¥à¨¨ ®æ¥ª¨ â®ç®áâ¨ à¥§ã«ìâ â®¢ ¨ ¤ ë ª®-ªà¥âë¥ à¥ª®¬¥¤ æ¨¨ ¯® ä®à¬¨à®¢ ¨î ¢ëç¨-á«¨â¥«ì®£® ¯à®æ¥áá . � ¤ ®© áâ âì¥ ®á®¢®¥¢¨¬ ¨¥ ã¤¥«¥®   «¨§ã ç¨á«¥ëå à¥§ã«ìâ â®¢á æ¥«ìî ®æ¥ª¨ à®«¨ à §«¨çëå £¥®¬¥âà¨ç¥áª¨å ¨ä¨§¨ç¥áª¨å ä ªâ®à®¢ ¯à¨ ä®à¬¨à®¢ ¨¨ ¡«¨¦¥-
£® ¨ ¤ «ì¥£® ¯®«ï ¨§«ãç¥¨ï.�§ãç¥¨¥ áâàãªâãàë ¢®«®¢ëå ¯®«¥©, ä®à¬¨àã-¥¬ëå ¯à¨ ¨§«ãç¥¨¨ í¥à£¨¨ ¨§ ®âªàëâ®£® ª®æ ¢®«®¢®¤ , áâ¨¬ã«¨àã¥âáï ¡®«ìè¨¬ ª®«¨ç¥áâ¢®¬¯à¨ª« ¤ëå ¯à®¡«¥¬  ªãáâ¨ª¨ ¨ í«¥ªâà®¤¨ ¬¨ª¨.� íâ®¬  á¯¥ªâ¥, ªà®¬¥ ãª § ëå ¢ [1] ¯ã¡«¨ª æ¨©,á«¥¤ã¥â ®â¬¥â¨âì ®¡®¡é îé¨¥ à ¡®âë [2{ 4]. �¯®á«¥¤¥¥ ¢à¥¬ï   «¨§ §¢ãª®¢ëå ¯®«¥© ¢ ®âªàë-âëå ª«¨®¢¨¤ëå ¨ ª®¨ç¥áª¨å áâàãªâãà å áâ¨-¬ã«¨àã¥âáï, ¢ ç áâ®áâ¨, â ª®© ¢ ¦®© íª®«®£¨ç¥-áª®© ¯à®¡«¥¬®© ª ª á®§¤ ¨¥ ¡ àì¥à®¢ ¤«ï èã¬ ,£¥¥à¨àã¥¬®£® ¤®à®¦ë¬ ¤¢¨¦¥¨¥¬ [5, 6]. �à¨íâ®¬ ®á®¡ë© ¨â¥à¥á ¯à¥¤áâ ¢«ïîâ £à ¨æë ¡ -àì¥à®¢ á ¯¥à¥¬¥ë¬¨  ªãáâ¨ç¥áª¨¬¨ á¢®©áâ¢ ¬¨.�ãâ¨ ª ®¡®¡é¥¨î à §¢¨â®£® ¢ [1] ¬¥â®¤    § -¤ ç¨ â ª®£® â¨¯  c ¢®§¬®¦®áâìî ¯®«®£® ãç¥â ¥®¤®à®¤®áâ¨  ªãáâ¨ç¥áª¨å á¢®©áâ¢ ¯® ¢ëá®â¥c �. �. �à¨ç¥ª®, �. �. � æë¯ãà , 2000 63
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�¨á. 1. �à¨¬¥à £¥®¬¥âà¨¨ ª«¨®¢¨¤®£® ¢®«®¢®¤ ¡ àì¥à  ¡ã¤ãâ ãª § ë ¨¦¥.� ¤ ®© áâ âì¥ ®¡ê¥ªâ®¬ ¨áá«¥¤®¢ ¨ï ï¢«ï¥â-áï ª«¨®¢¨¤ë© ¢®«®¢®¤ á¯¥æ¨ «ì®© ä®à¬ë. �¥¬ §  áç¥â ¨§¬¥¥¨ï ®â®á¨â¥«ì®© ¤«¨ë áâ¥-®ª ¢®«®¢®¤  ¢¡«¨§¨ ®âªàëâ®£® ª®æ  ¢®§¨ª -¥â ®¢ ï, ¯® áà ¢¥¨î á ¢ àì¨à®¢ ¨¥¬ ã£«®¬à áªàë¢ , ¢®§¬®¦®áâì ª®âà®«ï å à ªâ¥à¨áâ¨ª¡«¨¦¥£® ¨ ¤ «ì¥£® ¯®«ï. �§¬¥¥¨¥ ¤¢ãå ã¯®¬ï-ãâëå £¥®¬¥âà¨ç¥áª¨å ä ªâ®à®¢ ¯®§¢®«ï¥â ¨áá«¥-¤®¢ âì àï¤ ¨â¥à¥áëå ¯à¥¤¥«ìëå ç áâëå á«ã-ç ¥¢.�¯¥æ¨ä¨ª  § ¢¨á¨¬®áâ¥© å à ªâ¥à¨áâ¨ª ¤ «ì-¥£® ¨ ¡«¨¦¥£® ¯®«ï ®â ®á®¢ëå £¥®¬¥âà¨ç¥áª¨å¯ à ¬¥âà®¢ à áá¬ âà¨¢ ¥¬®© ¨§«ãç îé¥© á¨áâ¥-¬ë ¯à¥¤®¯à¥¤¥«ï¥â áâàãªâãàã ¤ ®© à ¡®âë. �¯¥à¢®¬ à §¤¥«¥ ®¡áã¦¤ îâáï ¤ ë¥, ¯®«ãç¥ë¥¢ à áç¥â å ¤«ï ¡«¨¦¥£® ¯®«ï. �á®¡®¥ ¢¨¬ -¨¥ §¤¥áì ã¤¥«¥® ®æ¥ª¥ «®ª «ì®£® íªà ¨àãî-é¥£® íää¥ªâ , ®æ¥¨¢ ¥¬®£® ¯® ¢¥«¨ç¨¥ à §®-áâ¨ ¤ ¢«¥¨©   \®á¢¥é¥®©" ¨ \â¥¥¢®©" áâ®-à® å íªà   (¢ ¤ «ì¥©è¥¬ ¨á¯®«ì§ã¥¬ íâ¨ â¥à-¬¨ë ¡¥§ ª ¢ëç¥ª). �® ¢â®à®¬ à §¤¥«¥ ¯à¥¤áâ -¢«¥ë ¤ ë¥ ®  ¯à ¢«¥®áâ¨ ¨§«ãç¥¨ï. �¤¥áì¨â¥à¥á ¯à¥¤áâ ¢«ï¥â â ª¦¥   «¨§ ª ç¥áâ¢¥ëå¯à¥¤áâ ¢«¥¨© ® §¥àª «ì®¬ ®âà ¦¥¨¨ §¢ãª  ®âíªà     à áªàë¢¥ ¢®«®¢®¤ . � âà¥âì¥¬ à §¤¥«¥¯à®¢¥¤¥  ®æ¥ª  â ª®© ¨â¥£à «ì®© å à ªâ¥à¨-áâ¨ª¨ ¯®«ï ª ª ª®íää¨æ¨¥â ª®æ¥âà æ¨¨.1. ������ �������� ���� ������������ �������� ����������à¥¤«®¦¥ë© ¨ ¯à®â¥áâ¨à®¢ ë© ¢ [1] ¬¥â®¤¯à¥¤áâ ¢«¥¨ï §¢ãª®¢®£® ¯®«ï, ¨§«ãç ¥¬®£® ¨§ ®â-ªàëâ®£® ª®æ  ª«¨®¢¨¤®£® ¢®«®¢®¤ , ¤ ¥â ¢®§-

¬®¦®áâì ª®«¨ç¥áâ¢¥® ¯à®  «¨§¨à®¢ âì á¢®©-áâ¢  §¢ãª®¢®£® ¯®«ï ¢ è¨à®ª®¬ ¤¨ ¯ §®¥ ¨§¬¥¥-¨ï £¥®¬¥âà¨ç¥áª¨å ¯ à ¬¥âà®¢ ¨§«ãç îé¥© á¨-áâ¥¬ë. �à¥¦¤¥ ¢á¥£®, à¥çì ¨¤¥â ® â ª®¬ ¢ ¦®¬¯ à ¬¥âà¥ ª ª áâ¥¯¥ì  á¨¬¬¥âà¨¨ £à ¨æ ¢®«®-¢®¤ . �¬¥® §  áç¥â  á¨¬¬¥âà¨¨ ¬®¦® áãé¥-áâ¢¥® ¢«¨ïâì   áâàãªâãàã ¡«¨¦¥£® ¯®«ï.�  à¨á. 1 ¯à¥¤áâ ¢«¥  â¨¯¨ç ï £¥®¬¥âà¨ï à á-á¬ âà¨¢ ¥¬ëå ®âªàëâëå ª«¨®¢¨¤ëå ¢®«®¢®-¤®¢. �àã£ à ¤¨ãá  r0 ¥áâì ¯à®¬¥¦ãâ®ç ï §® ¬¥¦¤ã ®¡« áâìî ª«¨®¢¨¤®£® ¢®«®¢®¤  I ¨ ®¡« -áâìî V, á®®â¢¥âáâ¢ãîé¥© ¢¥è¥¬ã ¯à®áâà -áâ¢ã. �®«®¦¥¨¥ â®çª¨ ¢ ¯à®áâà áâ¢¥ § ¤ ¥âáï¯®«ïàë¬¨ ª®®à¤¨ â ¬¨ r, �. �¥«¨ç¨ë à ¤¨ã-á  r0 ¨ ã£«  �0 ®¯à¥¤¥«ïîâ à áªàë¢ ª«¨®¢¨¤®£®¢®«®¢®¤ . �â¥¯¥ì  á¨¬¬¥âà¨¨ £à ¨æ å à ªâ¥-à¨§ã¥âáï «¨¥©ë¬ ¯ à ¬¥âà®¬ s. �â®â ãç áâ®ª¢¥àå¥© £à ¨æë ¢®«®¢®¤  ¡ã¤¥¬ ¢ ¤ «ì¥©è¥¬ §ë¢ âì íªà ®¬. �ää¥ªâ íªà ¨à®¢ ¨ï ®æ¥-¨¢ ¥âáï   ®á®¢¥ áà ¢¥¨ï ¢¥«¨ç¨ë ¤ ¢«¥¨ï  ¯®¢¥àå®áâ¨ íªà   á ®á¢¥é¥®© ¨ § â¥¥®©áâ®à®ë.�  à¨á. 2 ¯®ª § ë ®à¬¨à®¢ ë¥ § ç¥-¨ï  ¬¯«¨âã¤  ªãáâ¨ç¥áª®£® ¯®â¥æ¨ «  �=�0¢¤®«ì íªà   ¨   ¥ª®â®à®¬ ®âà¥§ª¥   ¥£®¯à®¤®«¦¥¨¨. �®à¬¨à®¢ª  ¯à®¢®¤¨« áì ¯® ®â-®è¥¨î ª  ¬¯«¨âã¤¥  ¡¥£ îé¥© ¢®«ë �0 == j�0(r=r0; �=0)j. �¤®«ì £®à¨§®â «ì®© ®á¨  à¨áãª¥ ®â«®¦¥® à ááâ®ï¨¥ � ®â â®çª¨ A, ®à-¬¨à®¢ ®¥   ¤«¨ã ¢®«ë. � á¯à¥¤¥«¥¨¥ ¤ ¢«¥-¨ï ¤ ® ¤«ï âà¥å § ç¥¨© ã£«  à áªàë¢  ¢®«®-¢®¤  �0=30� (à¨á. 2, ), �0=60� (à¨á. 2,¡) ¨ �0=90�(à¨á. 2,¢). � à áç¥â å ¯à¨¨¬ «®áì, çâ® §¢ãª®¢®¥¯®«¥ ¢®§¡ã¦¤ ¥âáï  ¡¥£ îé¥© ¨§ ¡¥áª®¥ç®áâ¨ã«¥¢®© ¬®¤®© ¢®«®¢®¤  (®¬¥à  ¡¥£ îé¥© ¬®¤ë¢ ®¡« áâ¨ I q=01) ¯à¨ �=r0.�  ¢á¥å âà¥å £à ä¨ª å à¨á. 2 ªà¨¢ë¥ 1 ¯®ª §ë-¢ îâ à á¯à¥¤¥«¥¨¥ ¤ ¢«¥¨ï ¢¤®«ì «¨¨¨, ¯à®¤®«-¦ îé¥© £à ¨æã ¢®«®¢®¤  �=0 ¯à¨ ®âáãâáâ¢¨¨íªà   (ãá«®¢¨¥ s=0). �  à ááâ®ï¨ïå, ¯à¥¢ëè -îé¨å ¤«¨ã ¢®«ë, ¤«ï ¢á¥å âà¥å ã£«®¢ à áªàë¢ ¤ ¢«¥¨¥ ¯« ¢® á¯ ¤ ¥â ¯à¨ ã¤ «¥¨¨ ®â ªà ï ¢®«-®¢®¤ . �¡«¨§¨ á ¬®£® ªà ï  ¡«î¤ îâáï ¢ëà -¦¥ë¥ ¤¨äà ªæ¨®ë¥ íää¥ªâë á å à ªâ¥àë¬¬ ªá¨¬ã¬®¬ ¤ ¢«¥¨ï   ¥ª®â®à®¬ à ááâ®ï¨¨.�«ï ¢®«®¢®¤  á  ¨¡®«ìè¨¬ à áªàë¢®¬ íâ® ¯®-¢ëè¥¨¥ ¤ ¢«¥¨ï ¤®¢®«ì® áãé¥áâ¢¥®. � à ª-â¥à® â ª¦¥, çâ® ¢ á ¬®© ã£«®¢®© â®çª¥ ¤ ¢«¥¨¥¢ ¯®«¥ ¬¥ìè¥, ç¥¬ ¤ ¢«¥¨¥ ¢ ¯ ¤ îé¥© ¢®«¥.� ë¥ ¤«ï ¢®«®¢®¤®¢ á íªà ®¬ (s 6=0)  à¨á. 2 ¯à¥¤áâ ¢«¥ë ªà¨¢ë¬¨ 2, 3 ¨ 4 ¤«ï ¤«¨íªà   s=�, s=2� ¨ s=3� á®®â¢¥âáâ¢¥®. � áâ¨1�®¤à®¡¥¥¥ ® ã¬¥à æ¨¨ ¬®¤ á¬. ¢ [1].64 �. �. �à¨ç¥ª®, �. �. � æë¯ãà 



ISSN 1028 -7507 �ªãáâ¨ç¨© ¢÷á¨ª. 2000. �®¬ 3, N 2. �. 63 { 71ªà¨¢ëå á ¨¤¥ªá®¬ \a" ¯®ª §ë¢ îâ à á¯à¥¤¥«¥¨¥¤ ¢«¥¨ï   ®á¢¥é¥®© ¯®¢¥àå®áâ¨,   ¨¤¥ªá \s"ãª §ë¢ ¥â   â®, çâ® ¤ ë¥ ®â®áïâáï ª â¥¥¢®©§®¥. �à¨   «¨§¥ íâ¨å ¤ ëå á«¥¤ã¥â ¯à¥¦¤¥¢á¥£® ®¡à â¨âì ¢¨¬ ¨¥   ®á®¡®¥ ¯®¢¥¤¥¨¥ ªà¨-¢ëå ¢ ®á¢¥é¥®© §®¥. �à ¢¥¨¥ ªà¨¢ëå 2a, 3a¨ 4a ¯®ª §ë¢ ¥â, çâ® ¯à¨ «î¡®¬ à §¬¥à¥ íªà  à á¯à¥¤¥«¥¨¥ ¤ ¢«¥¨ï ¯® ¥£® ®á¢¥é¥®© ¯®¢¥àå-®áâ¨ ï¢«ï¥âáï ¯à ªâ¨ç¥áª¨ à ¢®¬¥àë¬,   à¥§-ª®¥ ¨§¬¥¥¨¥ ¤ ¢«¥¨ï  ¡«î¤ ¥âáï «¨èì ¢¡«¨§¨ªà ï íªà  . � å®âï ¢ ¯®¢¥¤¥¨¨ íâ¨å ªà¨¢ëå â ª-¦¥ ¬®¦® ®â¬¥â¨âì ¢«¨ï¨¥ ¤¨äà ªæ¨®ëå íä-ä¥ªâ®¢, ¢® ¢á¥å à áá¬ âà¨¢ ¥¬ëå á«ãç ïå § ç¥-¨ï ¤ ¢«¥¨©   ®á¢¥é¥®© áâ®à®¥ íªà   ¯à ª-â¨ç¥áª¨ à ¢ë ã¤¢®¥ë¬ § ç¥¨ï¬ ¢ ¯®«¥ ¯à¨¥£® ®âáãâáâ¢¨¨. �¨âã æ¨ï ¯®¤®¡  ¯à®áâ¥©è¥¬ãá«ãç î, ¨¬¥îé¥¬ã ¬¥áâ® ¯à¨ ®âà ¦¥¨¨ ¯«®áª®©¢®«ë ®â ¦¥áâª®© £à ¨æë. � áâ¨ ªà¨¢ëå á ¨-¤¥ªá®¬ \s"  £«ï¤® ª ç¥áâ¢¥® ¨ ª®«¨ç¥áâ¢¥®¨««îáâà¨àãîâ íªà ¨àãîé¨© íää¥ªâ: ç¥¬ ¤«¨-¥¥ íªà , â¥¬ ¡®«¥¥ ¢ëá®ª¨© ãà®¢¥ì ®á« ¡«¥¨ï§¢ãª  ¬®¦®  ¡«î¤ âì ¢ â¥¥¢®© §®¥. �¬¥áâ¥ áâ¥¬ ¢¨¤  ¢ ¦ ï à®«ì ¤¨äà ªæ¨®ëå íää¥ªâ®¢  ®áâà®© ªà®¬ª¥ ¦¥áâª®£® íªà  . � ª, ¢ ¥¯®-áà¥¤áâ¢¥®© ¡«¨§®áâ¨ ®â ã£«®¢®© â®çª¨ á®åà ï-¥âáï ¢ëá®ª¨© ãà®¢¥ì ¤ ¢«¥¨ï ¯à¨ «î¡®© ¤«¨¥íªà  .�®, çâ® § ç¥¨ï ¤ ¢«¥¨© ¢ ã£«®¢®© â®çª¥, ¢ë-ç¨á«¥ë¥ ¯à¨ ¯®¤å®¤¥ ª ¥© ¯® ®á¢¥é¥®© ¨ â¥-¥¢®© áâ®à® ¬, á®¢¯ ¤ îâ, ï¢«ï¥âáï ¢¯®«¥ ¥áâ¥-áâ¢¥ë¬. �â¥à¥á® â®, çâ® ª ¦¤ë© à § (â. ¥.¤«ï ¢á¥å à áá¬®âà¥ëå á«ãç ¥¢) íâ¨ ¯à¥¤¥«ìë¥§ ç¥¨ï á®¢¯ ¤ îâ á â¥¬¨ § ç¥¨ï¬¨ ¤ ¢«¥¨ï,ª®â®àë¥ á®®â¢¥âáâ¢ãîâ ¨§«ãç¥¨î â®© ¦¥ ®à-¬ «ì®© ¢®«ë ¯à¨ ®âáãâáâ¢¨¨ íªà  . �¥©áâ¢¨-â¥«ì®, ª ª ¢¨¤® ¨§ à¨á. 2, ªà¨¢ë¥ á ¨¤¥ªá -¬¨ \a" ¨ \s" ¢áâà¥ç îâáï   ªà¨¢®© 1. �é¥ ¡®-«¥¥ § ¬¥ç â¥«ìë¬ ï¢«ï¥âáï â® ®¡áâ®ïâ¥«ìáâ¢®,çâ® ¤«ï «î¡ëå à §¬¥à®¢ íªà   § ç¥¨¥ ¤ ¢«¥¨ï¤«ï á¨áâ¥¬ë á íªà ®¬   «¨¨¨, ¯à®¤®«¦ îé¥©íªà , ¢á¥£¤  á®¢¯ ¤ îâ á® § ç¥¨¥¬ ¤ ¢«¥¨ï  íâ®© «¨¨¨ ¯à¨ ¨§«ãç¥¨¨ ¨§ ®âªàëâ®£® ª®æ  ¡¥§íªà  . � ¬ ¯à¥¤áâ ¢«ï¥âáï ¢®§¬®¦ë¬ ¤ âì ¤®-áâ â®ç®  £«ï¤®¥ ª ç¥áâ¢¥®¥ ®¡êïá¥¨¥ íâ®-¬ã ä ªâã.� áá¬®âà¨¬ §¢ãª®¢®¥ ¯®«¥, á®§¤ ¢ ¥¬®¥ ¯ à®©á¨ä §ëå ¬®®¯®«¥© á ®¡ê¥¬®© áª®à®áâìî V=2(à¨á. 3, ). �®§¤ ¢ ¥¬®¥ â ª®© á¨áâ¥¬®© §¢ãª®¢®¥¯®«¥ ï¢«ï¥âáï á¨¬¬¥âà¨çë¬ ®â®á¨â¥«ì® ¯®ª -§ ®©   à¨áãª¥ èâà¨å®¢®© «¨¨¨, ¯à¨ç¥¬ § -ç¥¨¥ ¤ ¢«¥¨ï ¢ â®çª å íâ®© èâà¨å®¢®© «¨¨¨¡ã¤¥â, ®ç¥¢¨¤®, â ª¨¬ ¦¥ ª ª ¨ ¢ §¢ãª®¢®¬ ¯®«¥,á®§¤ ¢ ¥¬®¬ ®¤¨¬ ¬®®¯®«¥¬ á ®¡ê¥¬®© áª®à®-áâìî V , à á¯®«®¦¥®¬ ¨¦¥ (¨«¨ ¢ëè¥) èâà¨å®-

 
¡
¢�¨á. 2. � ç¥¨ï ®à¬¨à®¢ ®©  ¬¯«¨âã¤ë¯®â¥æ¨ «  ¢¤®«ì «¨¨¨ à á¯®«®¦¥¨ï íªà  ¯à¨ r0=�, q=0:  { �0=30�, ¡ { �0=60�, ¢ { �0=90�,1 { s=0, 2 { s=�, 3 { s=2�, 4 { s=3��. �. �à¨ç¥ª®, �. �. � æë¯ãà  65
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  ¡£ ¢�¨á. 3. � á¯®«®¦¥¨¥ ¬®®¯®«¥© ¢¡«¨§¨ ¦¥áâª®£® íªà  ¢®© «¨¨¨. �ç¨âë¢ ï íâã á¨¬¬¥âà¨î, ¬®¦® § -ª«îç¨âì, çâ® ¢¢¥¤¥¨¥ ¢ á¨áâ¥¬ã ¦¥áâª®£® íªà  ,¯®ª § ®£®   à¨á. 3,¡, ¨ª ª ¥ áª §ë¢ ¥âáï  å à ªâ¥à¨áâ¨ª å ¯®«ï. �®¡ ¢¨¬ â¥¯¥àì ¢ ¨§«ãç -îéãî á¨áâ¥¬ã ¯ àã ¯à®â¨¢®ä §ëå ¬®®¯®«¥© áâ®© ¦¥ ®¡ê¥¬®© áª®à®áâìî V=2 (à¨á. 3, ¢). � ª ï â¨á¨¬¬¥âà¨ç ï á¨áâ¥¬  ¥ ¨§¬¥ï¥â § ç¥¨¥¤ ¢«¥¨ï   èâà¨å®¢®© «¨¨¨ á¨¬¬¥âà¨¨. �®«ã-ç¥ ï ¢ à¥§ã«ìâ â¥ ¨§«ãç îé ï á¨áâ¥¬  íª¢¨¢ -«¥â  ¥¤¨¨ç®¬ã ¬®®¯®«î, à á¯®«®¦¥®¬ ¯®¤¦¥áâª¨¬ íªà ®¬ (à¨á. 3, £). �â¬¥â¨¬, ®¤ ª®,çâ® ¯®á«¥ ¤®¡ ¢«¥¨ï ¯ àë ¯à®â¨¢®ä §ëå ¬®-®¯®«¥© §¢ãª®¢®¥ ¯®«¥ ¥ ã¤®¢«¥â¢®àï¥â £à ¨ç-ë¬ ãá«®¢¨ï¬   ¦¥áâª®¬ íªà ¥. �«ï ¢ë¯®«¥¨ïíâ¨å ãá«®¢¨© ¢ á¨áâ¥¬ã á«¥¤ã¥â ¤®¡ ¢¨âì ¤®¯®«-¨â¥«ìë¥ ¨áâ®ç¨ª¨. �¬¥áâ¥ á â¥¬, á®¢¥àè¥-® ïá®, çâ® ¥§ ¢¨á¨¬® ®â ª®ªà¥â®© áâàãªâãàëíâ®© ¤®¯®«¨â¥«ì®© á¨áâ¥¬ë ®  ¤®«¦  á®§¤ -¢ âì ¯®«¥,  â¨á¨¬¬¥âà¨ç®¥ ¯® ¤ ¢«¥¨î ®â®-á¨â¥«ì® ¯«®áª®áâ¨, ¢ ª®â®à®© à á¯®«®¦¥ íªà .� íâ¨å à ááã¦¤¥¨ïå ¤«¨  ¢¢¥¤¥®£®   à¨á. 3,¡íªà   ¬®¦¥â ¡ëâì ¯à®¨§¢®«ì®©. �âáî¤  ¨ á«¥-¤ã¥â, çâ® ¢ â ª®© á¨áâ¥¬¥ ¤ ¢«¥¨¥   «¨¨¨, ¯à®-¤®«¦ îé¥© íªà , ¥ § ¢¨á¨â ®â ¤«¨ë íªà  ,â. ¥. ®â à ááâ®ï¨ï ¬¥¦¤ã ¬®®¯®«¥¬ ¨ ªà ¥¬ ¯®-á«¥¤¥£®. �à¥¤áâ ¢«ï¥âáï ®ç¥¢¨¤ë¬, çâ® ¯®¤®¡-ë¥ à ááã¦¤¥¨ï ¬®¦® ¯®¢â®à¨âì ¤«ï «î¡®© á¨-áâ¥¬ë ¨áâ®ç¨ª®¢. �â® ¨ ®¡êïáï¥â ¯®«ãç¥ë©¢ à áá¬®âà¥ëå § ¤ ç å à¥§ã«ìâ â.�® ¢á¥å à áá¬®âà¥ëå á«ãç ïå ¢®«®¢®© à §-¬¥à ¨§«ãç îé¥© ¯®¢¥àå®áâ¨   ®âªàëâ®¬ ª®-æ¥ ¢®«®¢®¤  (r0=�) ¤®áâ â®ç® ¢¥«¨ª ¨ á®áâ -¢«ï¥â ¯®àï¤ª  1�2�. � á¢ï§¨ á íâ¨¬ áâàãªâãà 

¯®«ï   ®¡¥¨å áâ®à® å íªà   ¬®¦¥â áãé¥áâ¢¥-® ¬¥ïâìáï ¯à¨ ¨§¬¥¥¨¨ å à ªâ¥à  à á¯à¥¤¥-«¥¨ï ¯®«ï ¢ à áªàë¢¥. �¡ íâ®¬  £«ï¤® á¢¨¤¥-â¥«ìáâ¢ãîâ ¤ ë¥ à¨á. 4, ¯®«ãç¥ë¥ ¤«ï á«ãç ï,ª®£¤  §¢ãª®¢®¥ ¯®«¥ £¥¥à¨àã¥âáï ¯¥à¢®© á¨¬¬¥-âà¨ç®©  ¡¥£ îé¥© ¢®«®© (q=2). � áç¥âë ¢ë-¯®«¥ë ¤«ï ã£«®¢ à áªàë¢  �0=60� (à¨á. 4, ) ¨�0=90� (à¨á. 4,¡). �¤¥áì, ª ª ¨   à¨á. 2, ¨§®¡à -¦¥ë à á¯à¥¤¥«¥¨ï ¤ ¢«¥¨ï   ®á¢¥é¥®© ¨ â¥-¥¢®© áâ®à® å íªà   ¤«ï â¥å ¦¥ âà¥å å à ªâ¥à-ëå § ç¥¨© ¤«¨ë íªà  : s=�, s=2� ¨ s=3�(ªà¨¢ë¥ 2, 3 ¨ 4 á®®â¢¥âáâ¢¥®). �®â ¦¥ á¬ëá«¨¬¥¥â ¨ ªà¨¢ ï 1, ¯à¥¤áâ ¢«ïï à á¯à¥¤¥«¥¨¥ ¤ ¢-«¥¨ï ¤«ï á¨áâ¥¬ë ¡¥§ íªà   (s=0).�ãé¥áâ¢¥ ï ¨§¬¥ï¥¬®áâì ¢ à á¯à¥¤¥«¥¨¨¤ ¢«¥¨ï ¯® äà®âã ¯ ¤ îé¥© ®à¬ «ì®© ¢®«ë®¡ãá« ¢«¨¢ ¥â  «¨ç¨¥ ¨â¥àä¥à¥æ¨®®£® ¬¨-¨¬ã¬  ¤ ¢«¥¨ï ¢ â®çª¥ O (�=r0) ¢ á¨áâ¥¬¥ ¡¥§íªà   (á¬. à¨á. 1). � á®®â¢¥âáâ¢¨¨ á ®¯¨á ë¬¢ëè¥ á¢®©áâ¢®¬ ¯®«¥© ¢ á¨áâ¥¬¥ á íªà ®¬ íâ®â¬¨¨¬ã¬ ¤®«¦¥ á®åà ¨âìáï ¨ ¤«ï á«ãç ï s=�. �íâ®© â®çª¥ ¬¨¨¬ã¬  ¤®«¦ë ¡ë«¨ ¡ë ¢áâà¥â¨âì-áï ¨ ªà¨¢ë¥ 2  ¨ 2s. �¥§ ç¨â¥«ì®¥ ®âª«®¥¨¥¤ ëå ®â ã«¥¢®£® § ç¥¨ï ¤«ï ªà¨¢ëå 2s ¢ â®ç-ª¥ O ( ¯®¬¨¬, §¤¥áì �=�=1) ãª §ë¢ ¥â, ¯® áãâ¨,  ¢¥«¨ç¨ã ¯®£à¥è®áâ¨ ¢ëç¨á«¥¨©. �â¥à¥á®®â¬¥â¨âì, çâ® ¢ íâ®¬ ç áâ®¬ á«ãç ¥ á®®â®è¥-¨ï ¤«¨ë íªà   ¨ ¤«¨ë ¢®«ë ®¡¥á¯¥ç¨¢ ¥âáï®ç¥ì ¢ëá®ª¨© ãà®¢¥ì íªà ¨à®¢ ¨ï â¥¥¢®© §®-ë. � æ¥«®¬ ¬®¦® ®â¬¥â¨âì, çâ® ¨§¬¥¥¨¥ à á-¯à¥¤¥«¥¨ï ¤ ¢«¥¨ï ¢ ¯ ¤ îé¥© ¢®«¥ ¢ à áªàë¢¥¥ ¨§¬¥ï¥â á¢®©áâ¢ §¢ãª®¢ëå ¯®«¥© ¢ ®á¢¥é¥®©¨ â¥¥¢®© §® å. �¡ íâ®¬ á¢¨¤¥â¥«ìáâ¢ã¥â ¯®¤®-66 �. �. �à¨ç¥ª®, �. �. � æë¯ãà 
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  ¡�¨á. 4. � ç¥¨ï ®à¬¨à®¢ ®©  ¬¯«¨âã¤ë ¯®â¥æ¨ « ¢¤®«ì «¨¨¨ à á¯®«®¦¥¨ï íªà   ¯à¨ r0=�, q=2:  { �0=90�, ¡ { �0=60�,1 { s=0, 2 { s=�, 3 { s=2�, 4 { s=3�¡¨¥ ¢ ¯®¢¥¤¥¨¨ ªà¨¢ëå   à¨á. 2 ¨ 4.�¯à¥¤¥«¥ãî ¨ä®à¬ æ¨î ® ¯®¢¥¤¥¨¨ ¯®«ï ¢¡«¨¦¥© §®¥ ¤®áâ ¢«ï¥â ¯®¢¥¤¥¨¥ ªà¨¢®© 1  ãª § ëå à¨áãª å, ®âà ¦ îé¥¥ ¨§¬¥¥¨¥ ¤ ¢-«¥¨ï ¢ ¯«®áª®áâ¨ íªà  . �®áª®«ìªã ¯à¨ ¯®áâà®-¥¨¨ íâ¨å ªà¨¢ëå § ç¥¨ï ¤ ¢«¥¨ï ®à¬¨àãîâ-áï ª  ¬¯«¨âã¤ ¬ ¯ ¤ îé¥© ¢®«ë, ¬®¦® £®¢®-à¨âì, çâ® ®¡é¨© ãà®¢¥ì ¤ ¢«¥¨ï   ¯à®¤®«¦¥-¨¨ íªà   å à ªâ¥à¨§ã¥â íää¥ªâ¨¢®áâì ¨§«ãç¥-¨ï ¨§ ®âªàëâ®£® ª®æ  ¢ ®ªàã¦ îéãî áà¥¤ã. �®-«¥¥ ¯®«® íâ® á¢®©áâ¢® ¨§«ãç îé¥© á¨áâ¥¬ë å -à ªâ¥à¨§ã¥âáï í¥à£¥â¨ç¥áª¨¬¨ ª®íää¨æ¨¥â ¬¨®âà ¦¥¨ï ¨ ¯à®å®¦¤¥¨ï §¢ãª . � ª, ¤«ï á«ãç ¥¢,¯à¥¤áâ ¢«¥ëå   à¨á. 4, § ç¥¨¥ ª®íää¨æ¨¥â ¯à®å®¦¤¥¨ï í¥à£¨¨ �(q), ®¯à¥¤¥«¥®£® ª ª ®â®-è¥¨¥ ¯®«®© ¯à®è¥¤è¥© ¢ ®ªàã¦ îéãî ¢®«®¢®¤áà¥¤ã í¥à£¨¨ ª í¥à£¨¨ ¢ ¯ ¤ îé¥© ®à¬ «ì®©¢®«¥, à ¢ë �(2)=0:15 (�0=60�, s=2�) ¨ �(2)=0:6(�0=90�, s=2�). �â¨¬ à §«¨ç¨¥¬ ¢ ¢¥«¨ç¨¥ ª®-íää¨æ¨¥â®¢ ¯à®å®¦¤¥¨ï í¥à£¨¨ ¢¯®«¥ ®¡êïá-ï¥âáï à §«¨ç¨¥ ¢ ãà®¢ïå ¤ ¢«¥¨ï   à¨á. 4.�§«®¦¥¨¥ ¢ [1] ¬¥â®¤  à¥è¥¨ï § ¤ ç¨ ¨   «¨§à¥§ã«ìâ â®¢ à áç¥â  ¯à®¢¥¤¥ë ¯à¨¬¥¨â¥«ì® ªá«ãç î ¦¥áâª¨å áâ¥®ª ¢®«®¢®¤ . � áâì áâ¥-ª¨, à áá¬ âà¨¢ ¥¬ ï ª ª íªà , â ª¦¥ ¯à¥¤¯®« -£ « áì ¦¥áâª®©. �¤ ª®,   «¨§¨àãï áãâì ¢ë¡à -®£® á¯®á®¡    «¨â¨ç¥áª®£® ®¯¨á ¨ï §¢ãª®¢®£®¯®«ï ¢ [1], «¥£ª® ¢¨¤¥âì, çâ® íâ  â¥å¨ª  ¬®¦¥â¡ëâì ¯à¨¬¥¥  ¨ ¤«ï á«ãç ï ¬ï£ª®£® íªà   (¯à¨á®åà ¥¨¨ áâ¥®ª ¢®«®¢®¤  ¦¥áâª¨¬¨). �®áâà®-¥¨¥ ®¡é¨å à¥è¥¨© ¢ á®®â¢¥âáâ¢ãîé¨å ç áâ¨ç-ëå ®¡« áâïå ¥ ¢ë§ë¢ ¥â ª ª¨å-«¨¡® âàã¤®áâ¥©.

�¨á. 5. � áâ¨çë¥ ®¡« áâ¨ ¢ ¬®¤¥«¨íªà   ¤®à®¦®£® èã¬ �®¢®àï ® ¢®§¬®¦ëå ®¡®¡é¥¨ïå ¢ ¨á¯®«ì§®¢ -¨¨ ¯à¥¤«®¦¥®£® ¯®¤å®¤ , á«¥¤ã¥â ®¡à â¨âì ¢¨-¬ ¨¥ â ª¦¥   á«¥¤ãîé¥¥ ®¡áâ®ïâ¥«ìáâ¢®. � [1]¯à¥¤áâ ¢«¥® à¥è¥¨¥ ¤«ï ®¡« áâ¨ á ¯®«ã¡¥áª®¥ç-ë¬¨ £à ¨æ ¬¨. �¥§ ®á®¡ëå âàã¤®áâ¥© ¢ à ¬-ª å ®¯¨á ®£® ¬¥â®¤  ¬®¦® ¯®áâà®¨âì   «¨-â¨ç¥áª®¥ à¥è¥¨¥ ¤«ï á«ãç ï, ª®£¤  ®¤  ¨§ £à -¨æ ï¢«ï¥âáï ª®¥ç®©. � ¤ ç¨ â ª®£® â¨¯  ¯à¥¤-áâ ¢«ïîâ ®¯à¥¤¥«¥ë© ¯à ªâ¨ç¥áª¨© ¨â¥à¥á ¢á¢ï§¨ á ¬ â¥¬ â¨ç¥áª¨¬ ¬®¤¥«¨à®¢ ¨¥¬ à ¡®âë ªãáâ¨ç¥áª¨å íªà ®¢ ¤«ï ¨§®«ïæ¨¨ ®â ¤®à®¦®£®èã¬  [5,6]. �®¤à®¡®¥ à áá¬®âà¥¨¥ â ª®© § ¤ ç¨¢ëå®¤¨â §  à ¬ª¨ ¤ ®© áâ âì¨, ¨ §¤¥áì ¬ë «¨èì ¬¥â¨¬ ¯ãâ¨ ª ®¡®¡é¥¨î à §à ¡®â ëå ¢ [1]¯®¤å®¤®¢.�  à¨á. 5 ¯®ª §   £¥®¬¥âà¨ï à áç¥â®© ¬®¤¥«¨.�¤¥áì ¦¥ ¤ ® à §¡¨¥¨¥ ¢á¥© ®¡« áâ¨ áãé¥áâ¢®-¢ ¨ï §¢ãª®¢®£® ¯®«ï   ç áâ¨çë¥ ¯®¤®¡« áâ¨,¤«ï ª®â®àëå «¥£ª® áâà®ïâáï ¯®«ë¥ à¥è¥¨ï ¯®�. �. �à¨ç¥ª®, �. �. � æë¯ãà  67
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¡
¢�¨á. 6. � à ªâ¥à¨áâ¨ª¨  ¯à ¢«¥®áâ¨¯® ¨â¥á¨¢®áâ¨ ¤«ï ã«¥¢®©  ¡¥£ îé¥© ¬®¤ë:  { �0=30�, ¡ { �0=60�, ¢ { �0=90�,1 { s=0, 2 { s=0:5�, 3 { s=�, 4 { s=2�

¬¥â®¤¨ª¥, ¨§«®¦¥®© ¢ ¯¥à¢®© ç áâ¨ à ¡®âë [1].�áâ®ç¨ª §¢ãª  ¢ ®¡« áâ¨ x<0 ¬®¦¥â ¬®¤¥«¨à®-¢ âìáï «¨¡® ¢ ¢¨¤¥ ¯«®áª®© ¯ ¤ îé¥© ¢®«ë, «¨-¡® ¢ ¢¨¤¥ ¥ª®â®à®£® á®áà¥¤®â®ç¥®£® ¨áâ®ç¨-ª ,  å®¤ïé¥£®áï   ª®¥ç®¬ à ááâ®ï¨¨ ®â íªà - . �«ï ¯®¢ëè¥¨ï íää¥ªâ¨¢®áâ¨ §¢ãª®¨§®«ïæ¨¨¡ë«® ¡ë ¯®«¥§® ¢ë¯®«¨âì ç áâì íªà   (§ â¥¬-¥ë© ãç áâ®ª   à¨á. 5) ¨§  ªãáâ¨ç¥áª¨ ¬ï£ª®-£® ¬ â¥à¨ « . �áâ¥áâ¢¥® âàã¤®  ©â¨ ¬ â¥-à¨ «, ª®â®àë© ¬®¦® à áá¬ âà¨¢ âì ª ª  ªãáâ¨-ç¥áª¨ ¬ï£ª¨© ¢ ¢®§¤ãå¥, ®¤ ª® ¨á¯®«ì§®¢ ¨¥ íä-ä¥ªâ®¢ à¥§® á®£® à áá¥ï¨ï ¤ ¥â ¢®§¬®¦®áâìá®§¤ ¢ âì á¯¥æ¨ «ìë¥ ®¡ê¥ªâë, ¡«¨§ª¨¥ ¯® á¢®©-áâ¢ ¬ ª â ª¨¬ ¬ â¥à¨ « ¬ [5].2. ������������������������������������������ ����������¡à â¨¬áï ª   «¨§ã ¤ «ì¥£® ¯®«ï ¢® ¢¥è¥©¯® ®â®è¥¨î ª ¢®«®¢®¤ã ®¡« áâ¨ V (á¬. à¨á. 1).�  ¡®«ìè®¬ à ááâ®ï¨¨ ®â ¨áâ®ç¨ª  å à ªâ¥à¨-áâ¨ª   ¯à ¢«¥®áâ¨ ¯® í¥à£¨¨ R(q)j (�) ¬®¦¥â¡ëâì ®¯à¥¤¥«¥  ª ª ®â®è¥¨¥ ª¢ ¤à â   ¬¯«¨-âã¤ë ¤ ¢«¥¨ï ¢ ¤ ®¬  ¯à ¢«¥¨¨ � ª ª¢ ¤à âã ¬¯«¨âã¤ë ¤ ¢«¥¨ï ¢  ¯à ¢«¥¨¨ ¬ ªá¨¬ã¬  ¨§-«ãç¥¨ï ��: R(q)J (�) = j�V(r; �)j2j�V(r; ��)j2 : (1)�¤¥áì q { ®¬¥à  ¡¥£ îé¥© ¬®¤ë ¢ ®¡« áâ¨ I. �ãç¥â®¬  á¨¬¯â®â¨ç¥áª¨å ¢ëà ¦¥¨© ¤«ï äãªæ¨¨� ª¥«ï H(1)�n (kr) ¯à¨ kr!1 ¢ ä®à¬ã«¥ (9) ¯¥à¢®©ç áâ¨ à ¡®âë [1], ¢ëà ¦¥¨¥ (1) ¯à¨¬¥â ¢¨¤R(q)J (�) = ���� 1Pn=0Bn cos(�n(� � �0))e�i��n=2����2���� 1Pn=0Bn cos(�n(�� � �0))e�i��n=2����2 : (2)�®íää¨æ¨¥âë àï¤®¢ Bn ®¯à¥¤¥«ïîâáï ¢ à¥§ã«ì-â â¥ à¥è¥¨ï ¡¥áª®¥ç®© á¨áâ¥¬ë (1) ¨§ [1],  ¯ à ¬¥âà �n ¨¬¥¥â § ç¥¨¥ �n=n�=(2���0).�  à¨á. 6 ¯à¥¤áâ ¢«¥ë å à ªâ¥à¨áâ¨ª¨  ¯à -¢«¥®áâ¨ ¯® ¨â¥á¨¢®áâ¨ ¯à¨  ¡¥£ ¨¨   ®â-ªàëâë© ª®¥æ ¢®«®¢®¤  ã«¥¢®© ¬®¤ë. �¨á. 6, á®®â¢¥âáâ¢ã¥â �0=30�, à¨á. 6, ¡ { �0=60�, ¨à¨á. 6,¢ { �0=90�. �§¬¥ïîé¨¬áï ¯ à ¬¥âà®¬¤«ï à áá¬®âà¥ëå á«ãç ¥¢ ï¢«ï¥âáï ¤«¨  íªà -  s. �à¨¢ ï 1 ¯®ª §ë¢ ¥â  ¯à ¢«¥®áâì ¨§«ã-ç¥¨ï ¯à¨ ®âáãâáâ¢¨¨ íªà   (s=0). �®¦® ®â¬¥-â¨âì, çâ® ¢ íâ®¬ á«ãç ¥  ¯à ¢«¥¨¥ ¬ ªá¨¬ «ì®-£® ¨§«ãç¥¨ï ®¯à¥¤¥«ï¥âáï  ¯à ¢«¥¨¥¬ ¯à¨å®¤ 68 �. �. �à¨ç¥ª®, �. �. � æë¯ãà 



ISSN 1028 -7507 �ªãáâ¨ç¨© ¢÷á¨ª. 2000. �®¬ 3, N 2. �. 63 { 71®à¬ «ì®© ¢®«ë. �à¨¢ë¥ 2, 3 ¨ 4 ®âà ¦ îâ ¢«¨-ï¨¥ íªà ¨à®¢ ¨ï    ¯à ¢«¥®áâì á®®â¢¥â-áâ¢¥® ¤«ï íªà ®¢ ¤«¨ë s=0:5�, s=� ¨ s=2�.�«ï ã£«  à áªàë¢  �0=30� (à¨á. 6 ) ¤¨ £à ¬¬   -¯à ¢«¥®áâ¨ á à®áâ®¬ ¤«¨ë íªà   á®åà ï¥âá¢®î ä®à¬ã,   ¬ ªá¨¬ «ì®¥ § ç¥¨¥ ¯¥à¥¬¥é -¥âáï ª ã£«ã ���156�. �â® § ç¥¨¥ ã£«  ¡«¨§ª®ª § ç¥¨î ã£«  §¥àª «ì®£® ®âà ¦¥¨ï �r=165�¯«®áª®© ¢®«ë, ¯ ¤ îé¥© ¯®¤ ã£«®¬ �i=15�. � «ì-¥©è¨© à®áâ íªà   (s>2�) ¯à¨¢®¤¨â «¨èì ª ®¡®-áâà¥¨î ¤¨ £à ¬¬ë  ¯à ¢«¥®áâ¨.�«ï ã£«®¢ à áªàë¢  60�, ¨ 90�  ¡«î¤ ¥âáï § -ç¨â¥«ì®¥ ¢«¨ï¨¥ íªà     áâàãªâãàã ¤ «ì¥£®¯®«ï. �à¨ ¤«¨¥ íªà   s, ¯à¥¢ëè îé¥© ¤«¨ã¢®«ë �,  ¡«î¤ ¥âáï ¢®§¨ª®¢¥¨¥ § ç¨â¥«ì-®£® ¯® ¢¥«¨ç¨¥ ¡®ª®¢®£® «¥¯¥áâª  ¢ ¤¨ £à ¬¬¥ ¯à ¢«¥®áâ¨. �â® ¯à¨¢®¤¨â ¯à¨ ¤ «ì¥©è¥¬ã¢¥«¨ç¥¨¨ s ª ¡ëáâà®¬ã ¯¥à¥å®¤ã ¬ ªá¨¬ã¬  ¤¨ -£à ¬¬ë  ¯à ¢«¥®áâ¨ ¢ §®ã ®¯¨áë¢ ¥¬®£® ¡®-ª®¢®£® «¥¯¥áâª . �á®¡¥® ïàª® íâ®â íää¥ªâ ¯à®-ï¢«ï¥âáï ¤«ï ã£«  à áªàë¢  �0=90�. �à¨ ¤ «ì¥©-è¥¬ ã¢¥«¨ç¥¨¨ ¤«¨ë íªà   (s>2�) ¤¨ £à ¬-¬   ¯à ¢«¥®áâ¨ ®áâ ¥âáï ®¤® ¯à ¢«¥®©,  ®á®¢®© «¥¯¥áâ®ª ®¡®áâàï¥âáï. � ¯à ¢«¥¨¥ ¬ ª-á¨¬ «ì®£® ¨§«ãç¥¨ï áâ ®¢¨âáï ¡«¨§ª¨¬ ª  -¯à ¢«¥¨î §¥àª «ì®£® ®âà ¦¥¨ï ¯«®áª®© ¢®«ë,¯ ¤ îé¥© ¯®¤ ã£«®¬, à ¢ë¬ ¯®«®¢¨¥ ã£«  à á-ªàë¢  ¢®«®¢®¤ .�¨§¨ç¥áª¨ ïá®, çâ® ¢ ¦ë¬¨ ¤«ï ä®à¬¨à®¢ -¨ï  ¯à ¢«¥®áâ¨ ¨§«ãç¥¨ï ï¢«ïîâáï ¤¢  ä ª-â®à  { ¢«¨ï¨¥ íªà   ¨ å à ªâ¥à à á¯à¥¤¥«¥¨ï¤ ¢«¥¨ï ¢  ¡¥£ îé¥©   ®âªàëâë© ª®¥æ ¢®«®-¢®¤  ®à¬ «ì®© ¢®«¥. �à¨ íâ®¬ ¤¨äà ªæ¨®ë¥íää¥ªâë ¡ã¤ãâ ¯à¨¢®¤¨âì ª ¨§¬¥¥¨î ã£«®¢®£®à á¯à¥¤¥«¥¨ï å à ªâ¥à¨áâ¨ª ¯®«ï ¯® ®â®è¥¨îª à á¯à¥¤¥«¥¨î ¢ ¯ ¤ îé¥© ¢®«¥.�®«¨ç¥áâ¢¥ë©   «¨§ ¡ë« ¢ë¯®«¥ ¤«ï á«ã-ç ï ¯ ¤¥¨ï   ®âªàëâë© ª®¥æ ¢®«®¢®¤  ¢â®à®©®à¬ «ì®© ¢®«ë (q=2). �à¨ ®âáãâáâ¢¨¨ íªà  (s=0) à á¯à¥¤¥«¥¨¥ ¤ ¢«¥¨ï ¢ à áªàë¢¥ ¢®«®-¢®¤  § ¤ ¥âáï äãªæ¨¥© cos(2��=�0). � ¤ «ì¥¬¯®«¥  ¡«î¤ îâáï ã£«®¢ë¥ à á¯à¥¤¥«¥¨ï ¯®â®ª í¥à£¨¨ á âà¥¬ï ®â®á¨â¥«ìë¬¨ ¬ ªá¨¬ã¬ ¬¨ ¢ ¯à ¢«¥¨ïå, ¡«¨§ª¨å ª �=180�, �=180�+�0=2 ¨�=180�+�0. �¤ ª® ®â®á¨â¥«ì ï ¢¥«¨ç¨  ¬ ª-á¨¬ã¬  ¢  ¯à ¢«¥¨¨ �=180�+�0=2 ®¡ àã¦¨¢ -¥â á¨«ìãî § ¢¨á¨¬®áâì ®â ã£«  à áªàë¢  ¢®«®-¢®¤ . � ª, ¯à¨ �0=90� áà¥¤¨© ¬ ªá¨¬ã¬ ¤®áâ¨£ -¥â ¢¥«¨ç¨ë ¯®àï¤ª  90 % ®â ¤¢ãå ¤àã£¨å à ¢®-¢¥«¨ª¨å § ç¥¨© ¯®â®ª  í¥à£¨¨. �à¨ ã¬¥ìè¥-¨¨ ã£«  à áªàë¢  ¢®«®¢®¤  ¤® �0=70� íâ®â ¬ ª-á¨¬ã¬ å®âï ¨ ®áâ ¥âáï § ¬¥âë¬, ® á®áâ ¢«ï¥â¬¥¥¥ 40 % ®â ®á®¢ëå ¬ ªá¨¬ã¬®¢. �¨ £à ¬¬  ¯à ¢«¥®áâ¨ áâ ®¢¨âáï ¯à ªâ¨ç¥áª¨ ¤¢ã£®à-

�¨á. 7. � à ªâ¥à¨áâ¨ª¨  ¯à ¢«¥®áâ¨¯® ¨â¥á¨¢®áâ¨ ¤«ï �0=90�, r0=�, q=2:1 { s=0:15�, 2 { s=�,3 { s=1:75�, 4 { s=2:5�¡®© á à ¢®¢¥«¨ª¨¬¨ ¯®â®ª ¬¨ ¯®  ¯à ¢«¥¨ï¬,¡«¨§ª¨¬ ª �=180� ¨ �=180�+�0.�«ï ¡®«¥¥ ¯®«®£® ®¯¨á ¨ï ¯à®æ¥áá  ¨§«ãç¥¨ï¨§ ®âªàëâ®£® ¥íªà ¨à®¢ ®£® ª®æ  ¢®«®¢®-¤  ãª ¦¥¬ í¥à£¥â¨ç¥áª¨¥ å à ªâ¥à¨áâ¨ª¨ ¨§«ã-ç¥®£® ¯®«ï. � ª, ¯à¨ ã£«¥ à áªàë¢  ¢®«®¢®¤ �0=70� «¨èì ¥¬®£¨¬ ¡®«¥¥ ¯®«®¢¨ë í¥à£¨¨¯ ¤ îé¥© ¢®«ë ¯¥à¥¨§«ãç ¥âáï ¢ ®ªàã¦ îéãîáà¥¤ã: �(2)=0:56. �à¨ ã¢¥«¨ç¥¨¨ ã£«  à áªàë-¢  ¢®«®¢®¤  íää¥ªâ¨¢®áâì ¨§«ãç¥¨ï ¢®§à áâ -¥â ¨ å à ªâ¥à¨§ã¥âáï á«¥¤ãîé¨¬¨ § ç¥¨ï¬¨ ª®-íää¨æ¨¥â  ¯à®å®¦¤¥¨ï: �(2)=0:74 ¯à¨ �0=80� ¨�(2)=0:85 ¯à¨ �0=90�.�  à¨á. 7 ¯à¨¢¥¤¥ë ¤¨ £à ¬¬ë  ¯à ¢«¥®áâ¨¨§«ãç¥¨ï ¨§ ¢®«®¢®¤  �0=90�, r0=� ¯à¨ à á-¯à®áâà ¥¨¨ ¢ ®¡« áâ¨ I ¯¥à¢®© á¨¬¬¥âà¨ç®©¬®¤ë (q=2). � §«¨çë¥ ªà¨¢ë¥ á®®â¢¥âáâ¢ãîâà §«¨çë¬ ¤«¨ ¬ íªà  . � ª ®â¬¥ç «®áì ¢ëè¥,¢ á¨áâ¥¬¥ ¡¥§ íªà   ¯ ¤¥¨¥ ¢â®à®© ¬®¤ë £¥¥-à¨àã¥â  ¯à ¢«¥®¥ ¨§«ãç¥¨¥ á âà¥¬ï ¯à ªâ¨ç¥-áª¨ à ¢®¢¥«¨ª¨¬¨ ¬ ªá¨¬ã¬ ¬¨. �à¨¢ë¥ 1, 2, 3¨ 4 ¤ îâ ¯à¥¤áâ ¢«¥¨¥ ®¡ ¨§¬¥¥¨¨  ¯à ¢«¥-®áâ¨ ¨§«ãç¥¨ï á ¯®á«¥¤®¢ â¥«ìë¬ ã¢¥«¨ç¥¨-¥¬ ¤«¨ë íªà  . � ¦¥ ¯à¨ ¥¡®«ìè®© ¢®«®¢®©¤«¨¥ íªà   (s=0:15�) ®á®¢®¥ ¨§«ãç¥¨¥  ç¨- ¥â ª®æ¥âà¨à®¢ âìáï ¢  ¯à ¢«¥¨¨ �=180�.�¢  ¤àã£¨å ¯¨ª  å®âï ¨ ®áâ îâáï § ¬¥âë¬¨, ®áãé¥áâ¢¥® á¨¦ îâáï. �¦¥ ¯à¨ ¤«¨¥ íªà  ,à ¢®© ¤«¨¥ ¢®«ë (ªà¨¢ ï 2), ä®à¬¨àã¥âáï ®¤-® ¯à ¢«¥®¥ ¨§«ãç¥¨¥ ¢  ¯à ¢«¥¨¨ �=180�.� «ì¥©è¥¥ ã¢¥«¨ç¥¨¥ à §¬¥à®¢ íªà   ¤®«¦®¢¥áâ¨ ª ¯¥à¥áâà®©ª¥ ¤¨ £à ¬¬ë  ¯à ¢«¥®áâ¨,�. �. �à¨ç¥ª®, �. �. � æë¯ãà  69
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�¨á. 8. � ¢¨á¨¬®áâ¨ ª®íää¨æ¨¥â  ª®æ¥âà æ¨¨ 
(q)®â ¤«¨ë íªà   s ¤«ï  ¡¥£ îé¥© ã«¥¢®©¨ ¢â®à®© ¬®¤ ®¡« áâ¨ I, r0=�:1 { �0=30�, q=0, 2 { �0=60�, q=0,3 { �0=90�, q=0, 4 { �0=90�, q=2¯à¨¡«¨¦ ï ª àâ¨ã ª á«ãç î §¥àª «ì®£® ®âà -¦¥¨ï §¢ãª . �  ¯à®¬¥¦ãâ®çëå § ç¥¨ïå ¤«¨-ë íªà   s=1:75�  ¡«î¤ îâáï ã¦¥ ¤¢  ¯à¥¨¬ã-é¥áâ¢¥ëå  ¯à ¢«¥¨ï ¨§«ãç¥¨ï. �¤® ¨§ ¨å¡«¨§ª® ª �=180�,   ¢â®à®¥ ¯à¨¡«¨¦ ¥âáï ª ã£«ã§¥àª «ì®£® ®âà ¦¥¨ï �=135�. �,  ª®¥æ, ¯à¨s=2:5� ®á®¢®© «¥¯¥áâ®ª ¤¨ £à ¬¬ë áã¦ ¥âáï ¨¨§«ãç¥¨¥ ¢ §¥àª «ì®¬  ¯à ¢«¥¨¨ áâ ®¢¨âáï¤®¬¨¨àãîé¨¬.3. ������������ ������������������������� ��������� ����� ¥ª®â®àëå ¨â¥£à «ìëå ®æ¥ª å í¥à£¨¨§¢ãª®¢ëå ¯®«¥© à¥çì ã¦¥ è«  ¢ëè¥. �¤¥áì ¬ë®áâ ®¢¨¬áï ¡®«¥¥ ¯®¤à®¡® ¥ â®«ìª®   ®æ¥-ª å í¥à£¨¨ ®âà ¦¥®£® ¨ ¨§«ãç¥®£® ¨§ ®âªàë-â®£® ª®æ  ¢®«®¢®¤  ¯®«ï ® ¨ à áá¬®âà¨¬ ¤ -ë¥ ® ª®íää¨æ¨¥â¥ ª®æ¥âà æ¨¨ ª ª ¯à ªâ¨ç¥-áª¨ ¢ ¦®© ¨â¥£à «ì®© å à ªâ¥à¨áâ¨ª¥  ¯à -¢«¥®áâ¨ ¨§«ãç¥¨ï. �à¨ ¢ëç¨á«¥¨¨ ª®íää¨æ¨-¥â  ª®æ¥âà æ¨¨ ¨á¯®«ì§ãîâáï ¤ ë¥ ®¡ ®¡é¥©¨§«ãç¥®© í¥à£¨¨ ¨ ® ¬ ªá¨¬ «ì®© ¨â¥á¨¢®-áâ¨ ¨§«ãç¥¨ï, à áá¬ âà¨¢ ¥¬®© ª ª äãªæ¨ï ã£« �. �«ï ¨â¥£à «ì®© ®æ¥ª¨ ¨§«ãç¥¨ï ¢ë¡à ®©¬®¤ë á ®¬¥à®¬ q ®¯à¥¤¥«¨¬ ª®íää¨æ¨¥â ª®æ¥-âà æ¨¨ 
(q) ª ª ®â®è¥¨¥ ¨â¥á¨¢®áâ¨ §¢ãª  ¢®¡« áâ¨ V ¢  ¯à ¢«¥¨¨ ¬ ªá¨¬ «ì®£® § ç¥¨ïJV(��) ª ¨â¥á¨¢®áâ¨ ¥ ¯à ¢«¥®£® ¨áâ®ç¨-ª  J0, ¨§«ãç îé¥£® âã ¦¥ ®¡éãî í¥à£¨î, çâ® ¨

¯ ¤ îé ï ¢®«  ¨§ ®âªàëâ®£® ª®æ  ¢®«®¢®¤ :
(q) = J (q)V (��)=J (q)0 : (3)�®« ï ¨§«ãç¥ ï ¨§ ®âªàëâ®£® ª®æ  ¢®«®¢®¤ í¥à£¨ï ¬®¦¥â ¡ëâì ®¯à¥¤¥«¥  ¯® § ç¥¨ï¬ ¤ ¢-«¥¨ï ¨ ª®«¥¡ â¥«ì®© áª®à®áâ¨   à §«¨çëå ¯®-¢¥àå®áâïå. � ç áâ®áâ¨, ¯® ¯®â¥æ¨ «ã �(q)V (r; �)¯®«ï ¢ ®¡« áâ¨ V ¨§«ãç¥ ï í¥à£¨ï P (q)0 ®¯à¥¤¥-«ï¥âáï á®®â®è¥¨¥¬P (q)0 = 12� 2�Z�0 Re�i!��(q)V @�(q)V@r �rVd�=P (q)�(q): (4)�¤¥áì rV { à ¤¨ãá £à ¨ç®© ®ªàã¦®áâ¨ ¯ïâ®©ç áâ¨ç®© ¯®¤®¡« áâ¨, �(q) { ª®íää¨æ¨¥â ¯à®-å®¦¤¥¨ï ¯® í¥à£¨¨ ¤«ï q-®© ¬®¤ë. �¥àâ   ¤äãªæ¨¥© ¯®â¥æ¨ «  ãª §ë¢ ¥â   ª®¬¯«¥ªá®¥á®¯àï¦¥¨¥. � ç¥¨ï ¤ ¢«¥¨ï ¨ áª®à®áâ¨ ¢ë-ç¨á«ïîâáï ¯à¨ r=rV. �â¥á¨¢®áâì ¨§«ãç¥¨ïíª¢¨¢ «¥â®£® ¥ ¯à ¢«¥®£® ¨áâ®ç¨ª  à ¢ J (q)0 =P (q)0 =4�r. �â¥á¨¢®áâì ¯à®è¥¤è¥© ¢®«ë¢  ¯à ¢«¥¨¨ ¬ ªá¨¬ã¬  ¨§«ãç¥¨ï ®¯à¥¤¥«ï¥âáïá®®â®è¥¨¥¬J (q)V (��) = (!�)22�c j�(q)V (��)j2: (5)� ¦®© ¨â¥£à «ì®© å à ªâ¥à¨áâ¨ª®© ¯à®æ¥áá ¨§«ãç¥¨ï ¨§ ®âªàëâ®£® ª®æ  ¢®«®¢®¤  ï¢«ï¥â-áï ®â®è¥¨¥ ¯®«®© ¨§«ãç¥®© í¥à£¨¨ ª í¥à-£¨¨ ¯ ¤ îé¥© ¢®«ë, ®¯à¥¤¥«¥®¥ ¢ëè¥ ª ª ª®-íää¨æ¨¥â ¯à®å®¦¤¥¨ï. �â  ¢¥«¨ç¨  § ¢¨á¨â®â ¢®«®¢ëå à §¬¥à®¢ ¨§«ãç îé¥© ¯®¢¥àå®áâ¨,â. ¥. ®â à áªàë¢  ¢®«®¢®¤  ¨ ã£«®¢®£® à á¯à¥¤¥-«¥¨ï å à ªâ¥à¨áâ¨ª ¯®«ï ¢  ¡¥£ îé¥© ¢®«¥. �¯à¥¤ë¤ãé¥¬ à §¤¥«¥ ã¦¥ ¯à¨¢¥¤¥ë ¤ ë¥ ® ª®-íää¨æ¨¥â¥ ¯à®å®¦¤¥¨ï ¤«ï ¢â®à®© ®à¬ «ì®©¢®«ë. � íâ®¬ á«ãç ¥, ¥á¬®âàï   § ç¨â¥«ìë©¢®«®¢®© à §¬¥à ¨§«ãç îé¥© ¯®¢¥àå®áâ¨, § ¢¨-á¨¬®áâì íâ®£® ª®íää¨æ¨¥â  ®â ã£«  à áªàë¢  áã-é¥áâ¢¥ . � ï ª àâ¨   ¡«î¤ ¥âáï ¢ â®¬ á«ã-ç ¥, ª®£¤  í¥à£¨ï ª ®âªàëâ®¬ã ª®æã ¯¥à¥®á¨â-áï ã«¥¢®© ¬®¤®© (q=0). �à ªâ¨ç¥áª¨ ¯à¨ ¢á¥åã£« å à áªàë¢  ®â 30� ¤® 90� ¨ à §¬¥à å íªà  ¤® s=2:5� ª®íää¨æ¨¥â ¯à®å®¦¤¥¨ï ¨¬¥¥â § ç¥-¨¥ �(0)�0:9. �â® § ç¥¨¥ å®à®è® á®£« áã¥âáï á¤ ë¬¨ ®¡ íää¥ªâ¨¢®áâ¨ ¨§«ãç¥¨ï í¥à£¨¨ ¨§ª®æ  ¯«®áª®£® ¢®«®¢®¤ ,  £àã¦¥®£®   ª«¨-®¢¨¤ë© ¢®«®¢®¤ [7].�«ï ¨â¥£à «ì®© ®æ¥ª¨ à®«¨ íªà   ¢ ä®à¬¨-à®¢ ¨¨ ¤ «ì¥£® ¯®«ï á«¥¤ã¥â à áá¬®âà¥âì â -ªãî ¢ ¦ãî ¥£® å à ªâ¥à¨áâ¨ªã ª ª ª®íää¨æ¨-¥â ª®æ¥âà æ¨¨. �  à¨á. 8 ¯à¥¤áâ ¢«¥® ¨§¬¥-¥¨¥ ¢¥«¨ç¨ë íâ®£® ª®íää¨æ¨¥â  ª ª äãªæ¨¨70 �. �. �à¨ç¥ª®, �. �. � æë¯ãà 



ISSN 1028 -7507 �ªãáâ¨ç¨© ¢÷á¨ª. 2000. �®¬ 3, N 2. �. 63 { 71¤«¨ë íªà  . �®¢¥¤¥¨¥ íâ®© äãªæ¨¨ ¢ § ç¨-â¥«ì®© ¬¥à¥ ®¯à¥¤¥«ï¥âáï à áá¬®âà¥ë¬¨ ¢ëè¥®á®¡¥®áâï¬¨ ¢ å à ªâ¥à¥ ¤¨ £à ¬¬  ¯à ¢«¥-®áâ¨. � ª ¬®¦® ¢¨¤¥âì ¨§ à¨á. 6, ã¢¥«¨ç¥¨¥¤«¨ë íªà   ¥ ¯à¨¢®¤¨â ª ¬®®â®®¬ã ¯®¢ë-è¥¨î ª®æ¥âà æ¨¨ ¨§«ãç¥¨ï. � àï¤¥ á«ãç -¥¢ ¯à¨ ¨§¬¥¥¨¨ ¤«¨ë íªà   ¯à®¨áå®¤¨â ª ç¥-áâ¢¥ ï ¯¥à¥áâà®©ª   ¯à ¢«¥®áâ¨ ¢ ¢¨¤¥,  -¯à¨¬¥à, ¨§¬¥¥¨ï ª®«¨ç¥áâ¢  «¥¯¥áâª®¢ ¨ à¥§ª®-£® ¨§¬¥¥¨ï  ¯à ¢«¥¨ï ¯à¥¨¬ãé¥áâ¢¥®£® ¨§-«ãç¥¨ï. � ª á«¥¤áâ¢¨¥ íâ®£®,   à¨á. 8 ¬®¦®¢¨¤¥âì â ª¨¥ á«ãç ¨, ª®£¤  ª®æ¥âà æ¨ï ¨§«ãç¥-¨ï ¤ ¦¥ ã¬¥ìè ¥âáï á à®áâ®¬ ¤¨ë íªà   (ªà¨-¢ë¥ 2 ¨ 3). �â¨ ªà¨¢ë¥ ®â®áïâáï ª á«ãç î ¯ ¤¥-¨ï   à áªàë¢ ¢®«®¢®¤  ã«¥¢®© ¬®¤ë. � á«ãç ¥à á¯à®áâà ¥¨ï ¢ ¢®«®¢®¤¥ ¢â®à®© ¬®¤ë ¨¬¥¥â-áï ¤¨ ¯ §®, ¢ ª®â®à®¬ ¨§¬¥¥¨¥ ¤«¨ë íªà  ¨ª ª ¥ áª §ë¢ ¥âáï   ª®æ¥âà æ¨¨ ¨§«ãç ¥-¬®© í¥à£¨¨ ¢ ¤ «ì¥¬ ¯®«¥ (ªà¨¢ ï 4).����������� ¯¥à¢®© ç áâ¨ à ¡®âë [1] ¯®¤à®¡® ¨§«®¦¥ ¨¯à®â¥áâ¨à®¢  á â®çª¨ §à¥¨ï íää¥ªâ¨¢®áâ¨ ¨â®ç®áâ¨ ª®«¨ç¥áâ¢¥ëå ®æ¥®ª ¬¥â®¤   «¨â¨-ç¥áª®£® ¯à¥¤áâ ¢«¥¨ï §¢ãª®¢®£® ¯®«ï ¢¥ ®âªàë-â®£® ª«¨®¢¨¤®£® ¢®«®¢®¤ . � ¤ ®© à ¡®â¥¯à¥¤áâ ¢«¥ë ®¡è¨àë¥ ª®«¨ç¥áâ¢¥ë¥ ¤ ë¥® á¢®©áâ¢ å §¢ãª®¢ëå ¯®«¥©, ¨§«ãç ¥¬ëå ¨§ ®â-ªàëâ®£® ª®æ  ª«¨®¢¨¤®£® ¢®«®¢®¤ . � «¨§¡«¨¦¥£® ¯® ®â®è¥¨î ª ®âªàëâ®¬ã ª®æã ¢®«-®¢®¤  ¯®«ï ¯®§¢®«¨« ®æ¥¨âì ¢®§¬®¦®áâì ã¯à -¢«¥¨ï áâàãªâãà®© íâ®£® ¯®«ï á ¯®¬®éìî íªà  .�®¤à®¡® à áá¬®âà¥ á«ãç ©  ªãáâ¨ç¥áª¨ ¦¥áâª®-£® íªà  . � «¨§ ¯à®æ¥¤ãàë ¯®áâà®¥¨ï ®¡é¨å  «¨â¨ç¥áª¨å à¥è¥¨© ¯®ª § «, çâ® ®  ¯®«®-áâìî ¯à¨¬¥¨¬  ¨ ¤«ï á«ãç ï  ªãáâ¨ç¥áª¨ ¬ï£ª®£®íªà  .�®¢®ªã¯®áâì ¤ ëå ® § ¢¨á¨¬®áâ¨ å à ªâ¥-à¨áâ¨ª ¤ «ì¥£® ¯®«ï ®â à áªàë¢  ¢®«®¢®¤ , à á-¯à¥¤¥«¥¨ï ¤ ¢«¥¨ï ¢ ¯ ¤ îé¥© ¢®«¥ ¨ ¢®«®¢ëå
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