
ISSN 1561 -9087 �à¨ª« ¤­  £÷¤à®¬¥å ­÷ª . 1999. �®¬ 1 (73), N 3. �. 24 { 31��� 536.25 �������������� ������������������������� ����������� ���� ���������������������.�. �������� , �.�. �������, �.�. ��������­áâ¨âãâ £¨¤à®¬¥å ­¨ª¨ ��� �ªà ¨­ë, �¨¥¢�®«ãç¥­® 10.06.99�à¨¢¥¤¥­ë à¥§ã«ìâ âë íªá¯¥à¨¬¥­â «ì­ëå ¨áá«¥¤®¢ ­¨© âà ­áä®à¬ æ¨¨ ¯®«ï â¥¬¯¥à âãàë ¢ « ¬¨­ à­®¬ ¯®£à -­¨ç­®¬ á«®¥ ¯«®áª®© ¯« áâ¨­ë ¯à¨ ®¡â¥ª ­¨¨ ¥¥ ¯®â®ª®¬ ­¥®¤­®à®¤­®© ¦¨¤ª®áâ¨. �§ãç¥­ë ¤¢  â¨¯  à á¯à¥¤¥«¥­¨©â¥¬¯¥à âãàë ¢® ¢­¥è­¥¬ ¯®â®ª¥: áª çª®®¡à §­®¥ ¨ ¯¥à¨®¤¨ç¥áª®¥. �®ª § ­®, çâ® ¯®¤ ¤¥©áâ¢¨¥¬ á¤¢¨£  áª®à®áâ¨¢ ¯®£à ­¨ç­®¬ á«®¥ ¯à®¨áå®¤¨â ¯®¢®à®â ¨§®â¥à¬ ¨ ¢®§­¨ª ¥â ¢¥àâ¨ª «ì­ ï á®áâ ¢«ïîé ï £à ¤¨¥­â  â¥¬¯¥à âã-àë. �®«ãç¥­ë íªá¯¥à¨¬¥­â «ì­ë¥ ¤ ­­ë¥, å à ªâ¥à¨§ãîé¨¥ § ¢¨á¨¬®áâì à á¯à¥¤¥«¥­¨ï  ¬¯«¨âã¤ë ¢®§¬ãé¥­¨©¯® â®«é¨­¥ ¯®£à ­¨ç­®£® á«®ï. �¡­ àã¦¥­®, çâ® £«ã¡¨­  ¯à®­¨ª­®¢¥­¨ï ¢®§¬ãé¥­¨© â¥¬¯¥à âãàë § ¢¨á¨â ®â ¨å¤«¨­ë ¢®«­ë. �à®¤¥¬®­áâà¨à®¢ ­  ä¨«ìâàãîé ï á¯®á®¡­®áâì ¯®£à ­¨ç­®£® á«®ï, ¢ ª®â®à®¬ ®¡­ àã¦¥­® ä®à¬¨-à®¢ ­¨¥ â®­ª¨å ¯à®á«®¥ª á ¢ëá®ª¨¬¨ £à ¤¨¥­â ¬¨ â¥¬¯¥à âãàë (¢ëá®ª®£à ¤¨¥­â­ë¥ ¯à®á«®©ª¨).�à¨¢¥¤¥­® à¥§ã«ìâ â¨ ¥ªá¯¥à¨¬¥­â «ì­¨å ¤®á«i¤¦¥­ì ¯¥à¥â¢®à¥­­ï ¯®«ï â¥¬¯¥à âãà¨ ã « ¬i­ à­®¬ã ¯®£à ­¨ç-­®¬ã è ài ¯«®áª®õ ¯« áâ¨­¨, ª®«¨ ¢®­  ®¡âiª óâìáï ¯®â®ª®¬ ­¥®¤­®ài¤­®õ ài¤¨­¨. �¨¢ç¥­® ¤¢  â¨¯¨ à®§¯®¤i«ãâ¥¬¯¥à âãà¨ ã §®¢­iè­ì®¬ã ¯®â®æi: áâà¨¡ª®¯®¤i¡­¥ â  ¯¥ài®¤¨ç­¥. �®ª § ­®, é® ¯i¤ ¤ióî §áã¢  è¢¨¤ª®áâi ã ¯®£à -­¨ç­®¬ã è ài ¢i¤¡ã¢ óâìáï ¯®¢®à®â i§®â¥à¬ i ¢¨­¨ª ó ¢¥àâ¨ª «ì­  ª®¬¯®­¥­â  £à ¤ió­â  â¥¬¯¥à âãà¨. �âà¨¬ ­®¥ªá¯¥à¨¬¥­â «ì­i ¤ ­i, é® å à ªâ¥à¨§ãîâì § «¥¦­iáâì à®§¯®¤i«ã  ¬¯«iâã¤¨ §¡ãà¥­ì ¯® â®¢é¨­i ¯®£à ­¨ç­®£® è àã.�®ª § ­®, é® £«¨¡¨­  ¯à®­¨ª­¥­­ï §¡ãà¥­ì â¥¬¯¥à âãà¨ § «¥¦¨âì ¢i¤ õå­ì®õ ¤®¢¦¨­¨ å¢¨«i. �à®¤¥¬®­áâà®¢ ­®äi«ìâàãîçã á¯à®¬®¦­iáâì ¯®£à ­¨ç­®£® è àã, ã ïª®¬ã §­ ©¤¥­® ä®à¬ã¢ ­­ï â®­ª¨å ¯à®è àªi¢ § ¢¨á®ª¨¬¨ £à ¤ió­-â ¬¨ â¥¬¯¥à âãà¨ (¢¨á®ª®£à ¤ió­â­i ¯à®è àª¨).The results of the experimental investigations of the temperature �eld transformations within a laminar boundary layerover 
at plate are presented. Two types of the temperature distributions (stepwise and periodical) are studied. It isshown that the isotherms turn in the boundary layer under action of the velocity shear and the vertical component of thetemperature gradient arises. The experimental data characterizing the distribution of the disturbance amplitude of thetemperature in the boundary layer are obtained. It is found that the penetration depth of the temperature disturbancesdepends on the wawe length. It is demonstrated that a boundary layer has the �ltrating properties. The formation of thethin layered structures with high gradient of temperature (high gradient layer) is found.��������� §¢¨â¨¥ ¯à®æ¥áá®¢ â¥¯«®¬ áá®¯¥à¥­®á  ¢ ¯®-«¥ â¥ç¥­¨© ¯à¨ ­ «¨ç¨¨ á¤¢¨£  áª®à®áâ¨ áãé¥-áâ¢¥­­® ®â«¨ç ¥âáï ®â á«ãç ï ­¥¯®¤¢¨¦­®© ¦¨¤-ª®áâ¨. �®¤ ¤¥©áâ¢¨¥¬ á¤¢¨£  ¯à®¨áå®¤¨â ¤¥ä®à¬ -æ¨ï áª «ïà­ëå ¯®«¥©, ¨§¬¥­ïîâáï ¨å £à ¤¨¥­âë ¨,á®®â¢¥âáâ¢¥­­®, ¯®â®ª¨ â¥¯«  ¨ ¬ ááë.� á¢®¡®¤­ëå â¥ç¥­¨ïå áâà â¨ä¨æ¨à®¢ ­­®© ¯®â¥¬¯¥à âãà¥ (á®«¥­®áâ¨) ¦¨¤ª®áâ¨ á¤¢¨£ áª®à®áâ¨¯à¨¢®¤¨â ª ¤¥ä®à¬ æ¨¨ áª «ïà­ëå ¯®«¥©, ¢ë§ë¢ -¥â ã¢¥«¨ç¥­¨¥ ¨å £à ¤¨¥­â®¢. �®«¥¥ â®£®, ¢®§¬ã-é¥­¨ï £¨¤à®¤¨­ ¬¨ç¥áª¨å áª «ïà­ëå ¯®«¥© § âã-å îâ á à §­ë¬¨ áª®à®áâï¬¨ ¢ ®â«¨ç¨¥ ®â ¡¥áá¤¢¨-£®¢®£® â¥ç¥­¨ï, ª®£¤  íâ¨ áª®à®áâ¨ à ¢­ë ¤àã£¤àã£ã [1].� ¨¡®«¥¥ ¢ëà ¦¥­­® ¢«¨ï­¨¥ íää¥ªâ®¢ á¤¢¨£ ¯à®ï¢«ï¥âáï ¯à¨ ­ «¨ç¨¨ â¢¥à¤ëå ®¡â¥ª ¥¬ëå ¯®-¢¥àå­®áâ¥©, ­  ª®â®àëå à §¢¨¢ ¥âáï ¯®£à ­¨ç­ë©á«®©. �à¨ ®¡â¥ª ­¨¨ ¯®â®ª®¬ ¢®¤ë ­ £à¥â®© ¯« -áâ¨­ë §  áç¥â íää¥ªâ®¢ á¤¢¨£  â¥¯«®®¡¬¥­ ¯« -áâ¨­ë á ®ªàã¦ îé¥© áà¥¤®© à¥§ª® ¢®§à áâ ¥â [2].�®¢¬¥áâ­®¥ ¢«¨ï­¨¥ á¤¢¨£  ¨ â¥¯«®¯à®¢®¤­®áâ¨
¯à¨¢®¤¨â ª ¨§¬¥­¥­¨î à á¯à¥¤¥«¥­¨ï â¥¬¯¥à âã-àë ¨ ä®à¬¨à®¢ ­¨î â¥¬¯¥à âãà­®£® ¯®£à ­¨ç­®-£® á«®ï. �ãé¥áâ¢¥­­ ï ¤¥ä®à¬ æ¨ï áª «ïà­ëå ¯®-«¥© ¯à®¨áå®¤¨â ¨ ¯à¨ ®¡â¥ª ­¨¨ ¯« áâ¨­ë ­¥®¤­®-à®¤­®© ¦¨¤ª®áâìî. �à ¤¨¥­âë áª «ïà­ëå ¯®«¥©¬®£ãâ ¢®§à áâ âì ¢ á®â­¨ à § ¢¡«¨§¨ ¯« áâ¨­ë,¥á«¨ ­¥ ãç¨âë¢ âì ¯à®æ¥ááë â¥¯«®®¡¬¥­  ¬¥¦¤ã¦¨¤ª®áâìî ¨ ¯« áâ¨­®© [3]. �­ «®£¨ç­ë¥ íää¥ª-âë ¨¬¥îâ ¬¥áâ® ¯à¨ â¥ç¥­¨¨ ­¥®¤­®à®¤­ëå ¦¨¤-ª®áâ¥© ¢ âàã¡ å [4]. �ç¥â ¢«¨ï­¨ï ¬®«¥ªã«ïà­ëåíää¥ªâ®¢ ­  à á¯à¥¤¥«¥­¨¥ â¥¬¯¥à âãàë ¢ « ¬¨-­ à­®¬ ¯®£à ­¨ç­®¬ á«®¥ ®áãé¥áâ¢«¥­ ¢ à ¡®â¥[5]. �¢â®àë à áá¬ âà¨¢ «¨ ®¡â¥ª ­¨¥ ¯« áâ¨­ë¯®â®ª®¬ ­¥®¤­®à®¤­®© ­ £à¥â®© ¢ï§ª®© â¥¯«®¯à®-¢®¤­®© ¦¨¤ª®áâ¨,   ­  ¯®¢¥àå­®áâ¨ ¯« áâ¨­ë ¯à¨-­¨¬ «¨áì ãá«®¢¨ï  ¤¨ ¡ â¨ç­®áâ¨:@T@y ����y=0 = 0: (1)� áá¬ âà¨¢ «¨áì á« ¡ë¥ â¥¬¯¥à âãà­ë¥ ­¥®¤-­®à®¤­®áâ¨, ¯®íâ®¬ã ¯à¥¤¯®« £ «®áì, çâ® ¨å ¢«¨-ï­¨¥ ­  ®á­®¢­®¥ â¥ç¥­¨¥ ¬ «®. � á®®â¢¥âáâ¢¨¨á ç¨á«¥­­ë¬ à¥è¥­¨¥¬ ­¥áâ æ¨®­ à­®£® ãà ¢­¥-24 c
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ISSN 1561 -9087 �à¨ª« ¤­  £÷¤à®¬¥å ­÷ª . 1999. �®¬ 1 (73), N 3. �. 24 { 31­¨ï ¯¥à¥­®á  â¥¬¯¥à âãàë ¯®ª § ­®, çâ® ¢¥«¨ç¨-­  ¢­®á¨¬ëå ¯®£à ­¨ç­ë¬ á«®¥¬ ¨áª ¦¥­¨© § -¢¨á¨â ®â ª®­ªà¥â­®£® à á¯à¥¤¥«¥­¨ï â¥¬¯¥à âã-àë ¢ ­ ç «ì­®¬ á¥ç¥­¨¨. �ë«® ¯à®¤¥¬®­áâà¨à®-¢ ­®, çâ® ¢ ¯®£à ­¨ç­®¬ á«®¥ ¬®£ãâ ä®à¬¨à®¢ âì-áï â®­ª¨¥ ¯à®á«®©ª¨, å à ªâ¥à¨§ã¥¬ë¥ ¢ëá®ª¨¬¨£à ¤¨¥­â ¬¨ â¥¬¯¥à âãàë. �â¬¥â¨¬, çâ® ¯®¤®¡-­ë¥ ¢ëá®ª®£à ¤¨¥­â­ë¥ ¯à®á«®©ª¨ ­ ¡«î¤ «¨áì ¢« ¬¨­ à­®¬ á«¥¤¥ §  áä¥à®©, ¤¢¨¦ãé¥©áï ¢ áâà -â¨ä¨æ¨à®¢ ­­®© ¯® ¯«®â­®áâ¨ ¦¨¤ª®áâ¨ [6]. �à¨-ç¨­  ¨å ¢®§­¨ª­®¢¥­¨ï á¢ï§ ­  á® á¤¢¨£®¢ë¬¨ íä-ä¥ªâ ¬¨ ¢ ¯®£à ­¨ç­®¬ á«®¥.� ª¨¬ ®¡à §®¬, ¤ ¦¥ ¯à¨ ¬ «ëå ¯¥à¥¯ ¤ å áª -«ïà­ëå ¯®«¥© ¢ ­ ¡¥£ îé¥¬ ¯®â®ª¥ ¦¨¤ª®áâ¨ ¢ ¯®-£à ­¨ç­®¬ á«®¥ §  áç¥â íää¥ªâ®¢ á¤¢¨£  ¯à®¨áå®-¤ïâ §­ ç¨â¥«ì­ë¥ ¨áª ¦¥­¨ï íâ¨å ¯®«¥©, çâ® ¯à¨-¢®¤¨â ª ¯®ï¢«¥­¨î ¢ëá®ª®£à ¤¨¥­â­ëå ¯à®á«®¥ª.�â¨ ¨áª ¦¥­¨ï ¬®£ãâ ¯à¨¢®¤¨âì ª ®è¨¡ª ¬ ¨§-¬¥à¥­¨© å à ªâ¥à¨áâ¨ª áª «ïà­ëå ¯®«¥© ª®­â ªâ-­ë¬¨ ¤ âç¨ª ¬¨,   â ª¦¥ ¢­®á¨âì §­ ç¨â¥«ì­ë¥¯®£à¥è­®áâ¨ ¢ ¯®ª § ­¨ï ®¯â¨ç¥áª¨å ¯à¨¡®à®¢,¨á¯®«ì§ã¥¬ëå ¤«ï à¥£¨áâà æ¨¨ ¨§¬¥­¥­¨© áª «ïà-­ëå ¯®«¥© ¢ ¯®£à ­¨ç­®¬ á«®¥.� á¢ï§¨ á ¢ ¦­®áâìî ®¯¨á ­­ëå ï¢«¥­¨© ¤«ï¯à ªâ¨ç¥áª¨å æ¥«¥©, ¢ ¤ ­­®© à ¡®â¥ ¯à¨¢¥¤¥­ëà¥§ã«ìâ âë ¨áá«¥¤®¢ ­¨© å à ªâ¥à¨áâ¨ª ­¥áâ æ¨-®­ à­®£® áª «ïà­®£® ¯®«ï, ¢ ç áâ­®áâ¨, â¥¬¯¥à -âãàë, ¢ « ¬¨­ à­®¬ ¯®£à ­¨ç­®¬ á«®¥.����������������� ���������-��� ��������� ������������� ����������� ����������� �����ªá¯¥à¨¬¥­â «ì­ë¥ ¨áá«¥¤®¢ ­¨ï ¯à®æ¥áá®¢ â¥-¯«®¯¥à¥­®á  ¢ « ¬¨­ à­®¬ ¯®£à ­¨ç­®¬ á«®¥ ¯à®-¢®¤¨«¨áì ¢ ®âªàëâ®¬ «®âª¥, ¯®¯¥à¥ç­®¥ á¥ç¥­¨¥ª®â®à®£® á®áâ ¢«ï«® 40�40á¬. � £®«®¢¥ «®âª  ¡ë«ãáâ ­®¢«¥­ ¢®¤®à¥§¨áâ¨¢­ë© ­ £à¥¢ â¥«ì, ¯à¨­-æ¨¯ à ¡®âë ª®â®à®£® ®¯¨á ­ ¢ [7]. � ­ £à¥¢ â¥-«î ¯®¤¢¥¤¥­  ¢ëá®ª®ç áâ®â­ ï í«¥ªâà®í­¥à£¨ï ®âá¯¥æ¨ «ì­ëå ¨áâ®ç­¨ª®¢ í«¥ªâà®¯¨â ­¨ï. � £à¥-¢ â¥«ì ¢ë¯®«­¥­ ¢ ¢¨¤¥ ¤¢ãå ¬¥«ª®ïç¥¨áâëå á¥â®ª¨§ í«¥ªâà®¯à®¢®¤ïé¥£® ¬ â¥à¨ « . �®¤ , ¯à®å®¤ï¬¥¦¤ãá¥â®ç­ë© ®¡ê¥¬, ­ £à¥¢ ¥âáï á®£« á­® § -ª®­ã �¦®ã«ï-�¥­æ , â ª ª ª á ¬  ï¢«ï¥âáï ¢ ¤ ­-­®¬ á«ãç ¥ í«¥ªâà®¯à®¢®¤ïé¥© áà¥¤®©. �®«¨ç¥-áâ¢® â¥¯« , ¢ë¤¥«ï¥¬®¥ ¯à¨ ¯à®å®¦¤¥­¨¨ í«¥ªâà¨-ç¥áª®£® â®ª  ç¥à¥§ ®¯à¥¤¥«¥­­ë© ®¡ê¥¬ ¯à®¢®¤­¨-ª , § ¢¨á¨â ®â ¢¥«¨ç¨­ë ¯à¨«®¦¥­­®£® ­ ¯àï¦¥-­¨ï, ®â í«¥ªâà¨ç¥áª®£® á®¯à®â¨¢«¥­¨ï ¯à®¢®¤­¨-ª  ¨ ®â ¢à¥¬¥­¨ ¯à®å®¦¤¥­¨ï í«¥ªâà®â®ª  ç¥à¥§¯à®¢®¤­¨ª. �¥âª¨ ï¢«ïîâáï ®¤­®¢à¥¬¥­­® í«¥ª-

âà®¤ ¬¨ ­ £à¥¢ â¥«ï ¨ ¤¥âãà¡ã«¨§ â®à ¬¨ ¯®â®-ª . � ¤ ­­ëå íªá¯¥à¨¬¥­â å á¥âª¨ ­ £à¥¢ â¥«ï¯¥à¥ªàë¢ «¨ ¢á¥ ¯®¯¥à¥ç­®¥ á¥ç¥­¨¥ «®âª , ¢ à¥-§ã«ìâ â¥ ç¥£® ¢ ¯®â®ª¥ ¬®£«® á®§¤ ¢ âìáï ­¥®¤-­®à®¤­®¥ ¯® £®à¨§®­â «¨ à á¯à¥¤¥«¥­¨¥ â¥¬¯¥à -âãàë. �̄ à ¢«¥­¨¥ ¯ à ¬¥âà ¬¨ â¥¬¯¥à âãà­®£®¯®«ï ®áãé¥áâ¢«ï«®áì ¯ãâ¥¬ ¬®¤ã«ïæ¨¨ í«¥ªâà¨ç¥-áª®£® ­ ¯àï¦¥­¨ï, ¯®¤ ¢ ¥¬®£® ­  ­ £à¥¢ â¥«ì.�ç¥¢¨¤­®, çâ® ¯®â®ª ¦¨¤ª®áâ¨ á ­¥®¤­®à®¤-­ë¬ à á¯à¥¤¥«¥­¨¥¬ â¥¬¯¥à âãàë ¢¤®«ì ®á¨ «®â-ª  ¨ ®¤­®à®¤­ë¬ ¢ ¯®¯¥à¥ç­®¬ ­ ¯à ¢«¥­¨¨ (§ ¨áª«îç¥­¨¥¬ ¯à¨áâ¥­­ëå ®¡« áâ¥©) ï¢«ï¥âáï ­¥-ãáâ®©ç¨¢ë¬. � à¥§ã«ìâ â¥ à §¢¨â¨ï ­¥ãáâ®©ç¨-¢®áâ¨ ¢ ¯®â®ª¥ ¢®§­¨ª îâ ª®­¢¥ªâ¨¢­ë¥ â¥ç¥­¨ï,ª®â®àë¥ ¢ë§ë¢ îâ ¨áª ¦¥­¨ï à á¯à¥¤¥«¥­¨ï â¥¬-¯¥à âãàë.�­ «¨§ â ª¨å â¥ç¥­¨© ¨ ¨å ¢«¨ï­¨¥ ­  ¯®«¥â¥¬¯¥à âãàë ¢ë¯®«­¥­ ¢ à ¡®â¥ [5]. � ª ¯®ª § -«¨ ®æ¥­®ç­ë¥ à áç¥âë, ¢®§­¨ª îé¨¥ ª®­¢¥ªâ¨¢-­ë¥ â¥ç¥­¨ï ¤¥©áâ¢¨â¥«ì­® ¨áª ¦ îâ ¯¥à¢®­ -ç «ì­ë© ¯à®ä¨«ì â¥¬¯¥à âãàë. �â¨ ¨áª ¦¥­¨ï,ª ª ¨ á«¥¤®¢ «® ®¦¨¤ âì, ¢®§­¨ª îâ ¢¡«¨§¨ ¢¥àå-­¥© ¨ ­¨¦­¥© £à ­¨æ «®âª . � «¥¥ ¢­¨§ ¯® ¯®â®ªã®¡« áâì ¨å ¢«¨ï­¨ï à áè¨àï¥âáï ¨ ¯®áâ¥¯¥­­® ¤®-áâ¨£ ¥â æ¥­âà «ì­®© ç áâ¨ «®âª . �áå®¤ï ¨§ ¯à®-¢¥¤¥­­®£®  ­ «¨§ , ®¡« áâì à ¡®ç¥£® ãç áâª  «®â-ª  ®£à ­¨ç¥­  ¢¤®«ì ®á¨ x ¨ ­  à ááâ®ï­¨¨ ¡®«¥¥1 ¬ ®â ­ £à¥¢ â¥«ï ¨§¬¥à¥­¨ï ­¥ ¯à®¢®¤¨«¨áì.�§ãç «¨áì ¤¢  â¨¯  à á¯à¥¤¥«¥­¨© â¥¬¯¥à âã-àë, ª®â®àë¥ á®§¤ ¢ «¨áì ­ £à¥¢ â¥«¥¬ ¢ ­ ç «ì-­®¬ á¥ç¥­¨¨ «®âª :- áª çª®®¡à §­®¥ ¨§¬¥­¥­¨¥ â¥¬¯¥à âãàë (áâã-¯¥­ìª );- ¯¥à¨®¤¨ç¥áª®¥ ¨§¬¥­¥­¨¥ â¥¬¯¥à âãàë.�¡« áâì á¤¢¨£  á®§¤ ¢ « áì ¯ãâ¥¬ ãáâ ­®¢ª¨ ¢«®âª¥ ¯«®áª®© £®à¨§®­â «ì­® à á¯®«®¦¥­­®© ¯« -áâ¨­ë ¨§ ®à£áâ¥ª«  ¤«¨­®© 1.5 ¬. �®«é¨­  ¯« -áâ¨­ë á®áâ ¢«ï«  1.5 á¬ á § ®áâà¥­­®© ®¦¨¢ «ì-­®© ­®á®¢®© ç áâìî. � §¢¨¢ îé¨©áï ­  ¯« áâ¨­¥« ¬¨­ à­ë© ¯®£à ­¨ç­ë© á«®© ¢ë§ë¢ « ¤¥ä®à¬ -æ¨î â¥¬¯¥à âãà­®£® ¯®«ï ¨ ¯à¨¢®¤¨« ª ¨§¬¥­¥-­¨î ¯ à ¬¥âà®¢ â¥¯«®¯¥à¥­®á . �§¬¥à¥­¨¥ â¥¬-¯¥à âãàë ¯à®¢®¤¨«¨ á ¯®¬®éìî á¯¥æ¨ «ì­®£® ¨§-¬¥à¨â¥«ï â¥¬¯¥à âãàë, ¢ ª®â®à®¬ ¢ ª ç¥áâ¢¥ çã¢-áâ¢¨â¥«ì­®£® í«¥¬¥­â  ¨á¯®«ì§®¢ «áï â¥à¬¨áâ®à��-54. � §¬¥à çã¢áâ¢¨â¥«ì­®© £®«®¢ª¨ á®áâ ¢«ï«0.8 ¬¬. � «¨¡à®¢ª  ¯à¨¡®à  ¢ë¯®«­ï« áì ¯ãâ¥¬áà ¢­¥­¨ï ¤ ­­ëå á ¯®ª § ­¨ï¬¨ àâãâ­®£® â¥à¬®-¬¥âà  ¢ ª ­ «¥ ¨ ¢ ­¥¯®¤¢¨¦­®© ¦¨¤ª®áâ¨.�ª®à®áâì ¯®â®ª  ¨§¬¥àï« áì ¯à¨¡®à®¬ ���-1�, á®§¤ ­­ë¬ ¢ ���� "���", çã¢áâ¢¨â¥«ì-­ë¬ í«¥¬¥­â®¬ ª®â®à®£® â®¦¥ ï¢«ï«áï â¥à¬¨áâ®à.� «¨¡à®¢ª  ¯à¨¡®à  ¢ë¯®«­ï« áì ¯¥à¨®¤¨ç¥áª¨ ¢�.�. �¨ª¨è®¢  , �. �. �¨ª¨è®¢, �. �. �«¥ªáîª 25



ISSN 1561 -9087 �à¨ª« ¤­  £÷¤à®¬¥å ­÷ª . 1999. �®¬ 1 (73), N 3. �. 24 { 31
�¨á. 1. �à¥¡¥­ª  â¥à¬¨áâ®à®¢ (áå¥¬ )¯à®æ¥áá¥ ¯à®¢¥¤¥­¨ï íªá¯¥à¨¬¥­â®¢.�â¬¥â¨¬, çâ® ®á­®¢­ë¥ íªá¯¥à¨¬¥­âë ®áãé¥-áâ¢«ï«¨ ¯à¨ áª®à®áâ¨ ¯®â®ª  1.56 á¬/á. �¥à¥¯ ¤â¥¬¯¥à âãàë á®áâ ¢«ï« 0.2 £à ¤ãá  �¥«ìá¨ï. �«ï¯à®¢¥¤¥­¨ï ¡®«¥¥ ¤¥â «ì­ëå ¨§¬¥à¥­¨© à á¯à¥-¤¥«¥­¨ï â¥¬¯¥à âãàë ¯®¯¥à¥ª ¯®£à ­¨ç­®£® á«®ï¡ë«  ¨§£®â®¢«¥­  £à¥¡¥­ª , ®¡ê¥¤¨­ïîé ï 8 â¥à-¬¨áâ®à®¢ (à¨á. 1). � ááâ®ï­¨¥ ¬¥¦¤ã á®á¥¤­¨¬¨â¥à¬¨áâ®à ¬¨ á®áâ ¢«ï«® ¯à¨¡«¨§¨â¥«ì­® 2 ¬¬.�¨£­ «ë ®â â¥à¬¨áâ®à®¢ ¯®¤ ¢ «¨áì ­  ¢®áì¬¨-ª ­ «ì­ë© ãá¨«¨â¥«ì ¨ à¥£¨áâà¨à®¢ «¨áì ¢®áì¬¨-ª ­ «ì­ë¬ á ¬®¯¨áæ¥¬.�������������� ��������������������� ª ç¥áâ¢¥ ¯à¨¬¥à  ­  à¨á. 2 ¯à¥¤áâ ¢«¥­ë à¥-§ã«ìâ âë ¨§¬¥à¥­¨© ¨§¬¥­¥­¨© â¥¬¯¥à âãàë £à¥-¡¥­ª®© â¥à¬¨áâ®à®¢, ãáâ ­®¢«¥­­®© ¯®¯¥à¥ª ¯®-£à ­¨ç­®£® á«®ï ¢¡«¨§¨ ¯« áâ¨­ë. � ­¨¦­¥© ç -áâ¨ à¨áã­ª  ¨§®¡à ¦¥­ë ¬¥âª¨ ¢à¥¬¥­¨ á è £®¬10 á¥ªã­¤. �§¬¥à¥­¨ï ¯à®¢®¤¨«¨ ­  à ááâ®ï­¨¨20 á¬ ®â ¯¥à¥¤­¥© ªà®¬ª¨ ¯« áâ¨­ë. �¨¤­®, çâ®¢¥àå­¨¥ ¤ âç¨ª¨, ­ å®¤ïé¨¥áï ¢­¥ ¯®£à ­¨ç­®£®á«®ï, à¥£¨áâà¨àãîâ áâã¯¥­ç â®¥ ¨§¬¥­¥­¨¥ â¥¬-¯¥à âãàë, ¢ â® ¢à¥¬ï ª ª ­¨¦­¨¥ ¤ âç¨ª¨, à á-¯®«®¦¥­­ë¥ ¢­ãâà¨ ¯®£à ­¨ç­®£® á«®ï, ¯®ª §ë¢ -îâ ¯« ¢­®¥ ­ à áâ ­¨¥ â¥¬¯¥à âãàë. � à¥§ã«ìâ -â¥ ¢ ¯®£à ­¨ç­®¬ á«®¥ ¯®¤ ¤¥©áâ¢¨¥¬ á¤¢¨£  ¯à®-¨áå®¤¨â ¯®¢®à®â ¨§®â¥à¬ ¨ ¢®§­¨ª ¥â ¢¥àâ¨ª «ì-­ ï á®áâ ¢«ïîé ï £à ¤¨¥­â  â¥¬¯¥à âãàë, ®âáãâ-áâ¢ãîé ï ¢­¥ ¯®£à ­¨ç­®£® á«®ï.�â¬¥â¨¬, çâ®  ­ «®£¨ç­ë© ¯®¢®à®â «¨­¨© à ¢- �¨á. 2. �§¬¥­¥­¨¥ â¥¬¯¥à âãàë ¯® â®«é¨­¥¯®£à ­¨ç­®£® á«®ï­®© ¯«®â­®áâ¨ ¢ á¢®¡®¤­ëå á¤¢¨£®¢ëå ¯®â®ª åà áá¬ âà¨¢ «áï ¢ à ¡®â å [6, 8].�«ï ¨§ãç¥­¨ï å à ªâ¥à  í¢®«îæ¨¨ áâã¯¥­ç â®-£® à á¯à¥¤¥«¥­¨ï â¥¬¯¥à âãàë ¯® ¤«¨­¥ ¨§¬¥à¥-­¨ï ¯à®¢®¤¨«¨ â ª¦¥ ­  à ááâ®ï­¨¨¨ 100 á¬ ®â¯¥à¥¤­¥£® ªà ï ¯« áâ¨­ë. �¥§ã«ìâ âë ¨§¬¥à¥­¨©26 �.�. �¨ª¨è®¢  , �. �. �¨ª¨è®¢, �. �. �«¥ªáîª
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�¨á. 3. �¥àâ¨ª «ì­®¥ à á¯à¥¤¥«¥­¨¥ â¥¬¯¥à âãàë"a"� x1 = 20 c¬; 1� t = 6:7 c; 2� t = 11:2 c;3� t = 15:7 c; 4� t = 26:4 c;"b" � x2 = 100 c¬; 1� t = 15 c; 2� t = 25 c;3� t = 35 c; 4� t = 55 c¢¥àâ¨ª «ì­®£® à á¯à¥¤¥«¥­¨ï â¥¬¯¥à âãàë ¯à¥¤-áâ ¢«¥­ë ­  à¨á. 3. �® ®á¨  ¡áæ¨á ®â«®¦¥­  ¢¥à-â¨ª «ì­ ï ª®®à¤¨­ â  y, ­®à¬¨à®¢ ­­ ï ¯® â®«-é¨­¥ ¯®£à ­¨ç­®£® á«®ï �, á®®â¢¥âáâ¢ãîé ï ¤ ­-­®¬ã à ááâ®ï­¨î xi. �® ®á¨ ®à¤¨­ â ®â«®¦¥­ë§­ ç¥­¨ï â¥¬¯¥à âãàë ¦¨¤ª®áâ¨ T �, ­®à¬¨à®¢ ­-­ë¥ ­  ¢¥«¨ç¨­ã ¯¥à¥¯ ¤  â¥¬¯¥à âãàë ¢® ¢­¥è-­¥© §®­¥, â® ¥áâì �T � = 1 á®®â¢¥âáâ¢ã¥â ¯¥à¥¯ ¤ãâ¥¬¯¥à âãàë ¢ áâã¯¥­ìª¥.�â¬¥â¨¬, çâ® ¢à¥¬¥­  ¨§¬¥à¥­¨© ¢ë¡¨à «¨áì¨§ ãá«®¢¨ï à ¢¥­áâ¢  ®¡¥§à §¬¥à¥­­ëå §­ ç¥­¨©¢à¥¬¥­¨: T �i = ts V 3�xi ; (2)£¤¥ xi { ¯®«®¦¥­¨¥ á¥ç¥­¨ï, ¢ ª®â®à®¬ ¯à®¨§¢®-¤¨âáï ¨§¬¥à¥­¨¥.� ª, ¬®¬¥­â ¢à¥¬¥­¨ T = 15 á ¢ á¥ç¥­¨¨ x3 =100 á¬ á®®â¢¥âáâ¢ã¥â ¬®¬¥­âã ¢à¥¬¥­¨ T = 6:7 á

� ¡«. 1. �­ ç¥­¨ï "áå®¤áâ¢¥­­ëå" ¢à¥¬¥­t(á¥ª) t(á¥ª) t(á¥ª) t(á¥ª)nn 1 2 3 4x=20 cm 6.7 11.2 15.7 26.4x=100 cm 15 25 35 55¢ á¥ç¥­¨¨ x1 = 20 á¬. �  à¨á. 3 íâ¨ ¤ ­­ë¥ ¨§®-¡à ¦¥­ë ®¤¨­ ª®¢®, â.¥. ª¢ ¤à â ¬¨. � ª ï ¦¥¯à®æ¥¤ãà  ®áãé¥áâ¢«¥­  ¨ ¤«ï ®áâ «ì­ëå ¢à¥¬¥­¨§¬¥à¥­¨©. � â ¡«. 1 ¯à¨¢¥¤¥­ë §­ ç¥­¨ï íâ¨å"áå®¤áâ¢¥­­ëå" ¢à¥¬¥­.A­ «¨§¨àãï ¤ ­­ë¥, ¯à¥¤áâ ¢«¥­­ë¥ ­  à¨á. 3,a, ¬®¦­® ¢¨¤¥âì, çâ® á â¥ç¥­¨¥¬ ¢à¥¬¥­¨ ¯à®¨á-å®¤¨â ¨§¬¥­¥­¨¥ ¯à®ä¨«ï â¥¬¯¥à âãàë. �à¨ íâ®¬¢¥àå­¨¥ ¤ âç¨ª¨ ¢ £à¥¡¥­ª¥, ­ å®¤ïé¨¥áï ¢­¥ ¯®-£à ­¨ç­®£® á«®ï, à¥£¨áâà¨àãîâ ¯®áâ®ï­­ãî â¥¬-¯¥à âãàã. �® ¬¥à¥ ­ à áâ ­¨ï ¯®£à ­¨ç­®£® á«®ï¢¤®«ì ¯®â®ª  £à¥¡¥­ª  ¯®«­®áâìî ­ å®¤¨âáï ¢­ã-âà¨ ¯®£à ­¨ç­®£® á«®ï(à¨á. 3, b), ¨ à¥£¨áâà¨àã-¥¬ ï ¢¥àå­¨¬¨ ¤ âç¨ª ¬¨ â¥¬¯¥à âãà  ¦¨¤ª®áâ¨¬¥­ìè¥, ç¥¬ â¥¬¯¥à âãà  ¦¨¤ª®áâ¨ ¢­¥ ¯®£à ­¨ç-­®£® á«®ï. �  íâ®¬ à¨áã­ª¥ ¢¨¤­® ¯®áâ¥¯¥­­®¥ ¨§-¬¥­¥­¨¥ ¯à®ä¨«ï â¥¬¯¥à âãàë á® ¢à¥¬¥­¥¬ ¢ ª -¦¤®¬ á¥ç¥­¨¨.� ª ®â¬¥ç «®áì ¢ëè¥, ®á­®¢­®¥ ¢­¨¬ ­¨¥ ¢ à -¡®â¥ ã¤¥«¥­® ¨§ãç¥­¨î ¢ëá®ª®£à ¤¨¥­â­ëå ¯à®-á«®¥ª. �«ï íâ®£® ­  ®á­®¢¥ ¯à¨¢¥¤¥­­ëå ¤ ­­ëå¯®«ãç¥­ë à¥£à¥áá¨®­­ë¥ § ¢¨á¨¬®áâ¨ ¢ ¢¨¤¥ ¯®-«¨­®¬®¢ 4-© áâ¥¯¥­¨ (ªà¨¢ë¥ 1 { 4).������ ����������� ������������������� ��������������������� ������������¥§ã«ìâ âë à áç¥â  ¢¥àâ¨ª «ì­®© á®áâ ¢«ïî-é¥© £à ¤¨¥­â  â¥¬¯¥à âãàë á ¨á¯®«ì§®¢ ­¨¥¬ãª § ­­ëå à¥£à¥áá¨®­­ëå § ¢¨á¨¬®áâ¥© ¯à¥¤áâ -¢«¥­ë ­  à¨á. 4. �¨äà®© 1 ®¡®§­ ç¥­ë ªà¨-¢ë¥, á®®â¢¥âáâ¢ãîé¨¥ ¯¥à¢®¬ã §­ ç¥­¨î "áå®¤-áâ¢¥­­®£®" ¢à¥¬¥­¨, ¢ ç áâ­®áâ¨, ¯à¨ x = 20 á¬íâ® á®®â¢¥âáâ¢ã¥â T = 6:7 á. �¨äà®© 2 ®¡®§­ -ç¥­ë ªà¨¢ë¥, á®®â¢¥âáâ¢ãîé¨¥ ¢â®à®¬ã §­ ç¥-­¨î, æ¨äà®© 3 { âà¥âì¥¬ã ¨ æ¨äà®© 4 { ç¥â¢¥à-â®¬ã. � ª ¨ á«¥¤®¢ «® ®¦¨¤ âì, ã¦¥ ¢ á¥ç¥­¨¨x = 20 á¬ ¯à¨ T = 6:7 á ¯à®ä¨«ì ¢¥àâ¨ª «ì­®© á®-áâ ¢«ïîé¥© £à ¤¨¥­â  â¥¬¯¥à âãàë ¨¬¥¥â ¬ ªá¨-¬ã¬. �£® ¯®ï¢«¥­¨¥ ®¡ãá«®¢«¥­® â¥¬, çâ® ¢¡«¨§¨¢¥àå­¥© £à ­¨æë ¯®£à ­¨ç­®£® á«®ï à á¯à¥¤¥«¥­¨¥�.�. �¨ª¨è®¢  , �. �. �¨ª¨è®¢, �. �. �«¥ªáîª 27
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�¨á. 4. � á¯à¥¤¥«¥­¨¥ ¢¥àâ¨ª «ì­®© á®áâ ¢«ïîé¥©£à ¤¨¥­â  â¥¬¯¥à âãàëâ¥¬¯¥à âãàë áâ ­®¢¨âáï ¡«¨§ª¨¬ ª à á¯à¥¤¥«¥-­¨î ¢® ¢­¥è­¥¬ ¯®â®ª¥, £¤¥ ¢¥àâ¨ª «ì­ ï ª®¬¯®-­¥­â  £à ¤¨¥­â  â¥¬¯¥à âãàë à ¢­  ­ã«î. � ¯à¨-áâ¥­®ç­®© ®¡« áâ¨ ¯®¤ ¢«¨ï­¨¥¬ â¥¬¯¥à âãà®¯à®-¢®¤­®áâ¨ â ª¦¥ ¯à®¨áå®¤¨â ¢ëà ¢­¨¢ ­¨¥ â¥¬¯¥-à âãàë ¨, á«¥¤®¢ â¥«ì­®, ã¬¥­ìè¥­¨¥ £à ¤¨¥­â .�à¨ ¨§¬¥à¥­¨ïå ¢ á¥ç¥­¨¨ x = 100 á¬ (à¨á.3, b ¨ 4, b) ¢á¥ ¤ âç¨ª¨ ­ å®¤¨«¨áì ¢­ãâà¨ ¯®-£à ­¨ç­®£® á«®ï. �®íâ®¬ã ¯à¨ ¡®«ìè¨å §­ ç¥­¨-ïå y=� ªà¨¢ë¥ ®¡àë¢ îâáï. �¨¤­®, çâ® á® ¢à¥-¬¥­¥¬ ¢ ¤®­­®¬ á¥ç¥­¨¨ ¯à®¨áå®¤¨â ã¬¥­ìè¥­¨¥¢¥àâ¨ª «ì­®© á®áâ ¢«ïîé¥© £à ¤¨¥­â  â¥¬¯¥à -âãàë. � ¦­® ®â¬¥â¨âì, çâ® §­ ç¥­¨¥ íâ®© á®áâ -¢«ïîé¥© à áâ¥â ¢­¨§ ¯® ¯®â®ªã, ¥á«¨ áà ¢­¨¢ âìªà¨¢ë¥ , á®®â¢¥âáâ¢ãîé¨¥ "áå®¤áâ¢¥­­®¬ã" ¢à¥-¬¥­¨ (­  à¨á. 3 ¨ 4 â ª¨¥ ªà¨¢ë¥ ®¡®§­ ç¥­ë ®¤-­¨¬ ­®¬¥à®¬). �à®¬¥ â®£®, à §¬¥àë §®­ë ¢ëá®-ª¨å §­ ç¥­¨© £à ¤¨¥­â  ã¬¥­ìè îâáï. �àã£¨¬¨á«®¢ ¬¨, ¯à®¨áå®¤¨â «®ª «¨§ æ¨ï ®¡« áâ¨ ¢ëá®ª®-£® £à ¤¨¥­â , §­ ç¥­¨¥ á ¬®£® £à ¤¨¥­â  ¢®§à -áâ ¥â. � â¥¬ ¯à®¨áå®¤¨â ¯®áâ¥¯¥­­®¥ ã¬¥­ìè¥-

­¨¥ §­ ç¥­¨ï íâ®© á®áâ ¢«ïîé¥©. � ª¨¬ ®¡à §®¬,¨§  ­ «¨§  ¯®«ãç¥­­ëå à¥§ã«ìâ â®¢ á«¥¤ã¥â, çâ® ¢®¡« áâ¨ ¯®£à ­¨ç­®£® á«®ï ¯à®¨áå®¤¨â áãé¥áâ¢¥­-­ ï ¤¥ä®à¬ æ¨ï áª «ïà­®£® ¯®«ï. �à¨ íâ®¬ ¢®§­¨-ª ¥â ¢¥àâ¨ª «ì­ ï á®áâ ¢«ïîé ï £à ¤¨¥­â  íâ®£®¯®«ï, ®âáãâáâ¢ãîé ï ¢® ¢­¥è­¥© §®­¥, ¨ ä®à¬¨àã-îâáï «®ª «¨§®¢ ­­ë¥ ®¡« áâ¨, å à ªâ¥à¨§ãîé¨¥-áï ¢ëá®ª¨¬¨ §­ ç¥­¨ï¬¨ ¢¥àâ¨ª «ì­®© á®áâ ¢«ï-îé¥© £à ¤¨¥­â  íâ®£® ¯®«ï (¢ëá®ª®£à ¤¨¥­â­ë¥¯à®á«®©ª¨).������������� ���������������������¥à¨®¤¨ç¥áª¨¥, ¢¤®«ì ®á¨ ¯®â®ª , ¢®§¬ãé¥­¨ïâ¥¬¯¥à âãàë á®§¤ ¢ «¨áì á ¯®¬®éìî ®¯¨á ­­®£®¢ëè¥ ¢¢®¤  à¥§¨áâ¨¢­®£® ­ £à¥¢ â¥«ï ¯ãâ¥¬ ¯¥-à¨®¤¨ç¥áª®© ¬®¤ã«ïæ¨¨ ¯®¤ ¢ ¥¬®£® ­  ­¥£® ­ -¯àï¦¥­¨ï. � à¥§ã«ìâ â¥ ¢ ¯®â®ª¥ ¦¨¤ª®áâ¨ ¢®§-­¨ª «¨ ¯¥à¨®¤¨ç¥áª¨¥ ¨§¬¥­¥­¨ï â¥¬¯¥à âãàë § -¤ ­­®£® ¯¥à¨®¤  (¤«¨­ë ¢®«­ë �). �§¬¥à¥­¨ï ¯à®-¢®¤¨«¨áì á­ ç «  ¢¡«¨§¨ ¯« áâ¨­ë. � ááâ®ï­¨¥®â æ¥­âà  ­¨¦­¥£® ¤ âç¨ª  ¤® ¯« áâ¨­ë á®áâ -¢«ï«® 2.7 ¬¬. � â¥¬ £à¥¡¥­ª  ¯®¤­¨¬ « áì ¢¢¥àåâ ª, çâ®¡ë ­®¢®¥ ¯®«®¦¥­¨¥ ­¨¦­¥£® ¤ âç¨ª  á®-¢¯ ¤ «® á ¯à¥¤ë¤ãé¨¬ ¯®«®¦¥­¨¥¬ ¢¥àå­¥£® ¤ â-ç¨ª , â® ¥áâì ¨¬¥«® ¬¥áâ® ¯¥à¥ªàëâ¨¥ £à¥¡¥­ª®©®¡« áâ¨ ¨§¬¥à¥­¨ï. �â¬¥â¨¬, çâ® ä®à¬  á¨£­ -«  ª ¦¤®£® ¤ âç¨ª  ¯à ªâ¨ç¥áª¨ ­¥ ¨§¬¥­ï« áì ¢®¢à¥¬¥­¨. �â® ¤ «® ®á­®¢ ­¨¥ ¯à®¢¥áâ¨ á®¯®áâ -¢«¥­¨¥ ¤ ­­ëå ¯® ä §¥ ¨ ¯à¥¤áâ ¢¨âì ®¡éãî ª à-â¨­ã ¨§¬¥­¥­¨© â¥¬¯¥à âãàë ­  à §­ëå ãà®¢­ïå¯® â®«é¨­¥ ¯®£à ­¨ç­®£® á«®ï �. �áá«¥¤®¢ ­¨ïà §¢¨â¨ï ¯¥à¨®¤¨ç¥áª¨å ¢®§¬ãé¥­¨© â¥¬¯¥à âã-àë ¯à®¢®¤¨«¨áì ¤«ï à §«¨ç­ëå ¤«¨­ ¢®«­.� ª ç¥áâ¢¥ ¯à¨¬¥à  ­  à¨á. 5 ¯à¥¤áâ ¢«¥­ë à¥-§ã«ìâ âë ¨§¬¥à¥­¨© ¨§¬¥­¥­¨ï â¥¬¯¥à âãàë ¯®-¯¥à¥ª ¯®£à ­¨ç­®£® á«®ï ­  à ááâ®ï­¨¨ 20 á¬ ®â­®á¨ª  ¯« áâ¨­ë. �¨äà ¬¨ ®¡®§­ ç¥­ë ®¡¥§à §-¬¥à¥­­ë¥ ¯® â®«é¨­¥ ¯®£à ­¨ç­®£® á«®ï � §­ ç¥-­¨ï ¢¥àâ¨ª «ì­®© ª®®à¤¨­ âë y=�. �«¨­  ¢®«­ë¯¥à¨®¤¨ç¥áª¨å ¨§¬¥­¥­¨© â¥¬¯¥à âãàë, á®§¤ ¢ ¥-¬ëå ­ £à¥¢ â¥«¥¬, á®áâ ¢«ï«  ¢ íâ®¬ íªá¯¥à¨¬¥­-â¥ �=� = 15. �  à¨á. 6 ¯à¥¤áâ ¢«¥­ë à¥§ã«ìâ -âë ¨§¬¥à¥­¨© ¤«¨­­®¢®«­®¢ëå ¢®§¬ãé¥­¨© ¨§¬¥-­¥­¨ï â¥¬¯¥à âãàë ¤«ï �=� = 46.�¨¤­®, çâ® ¯® ¬¥à¥ ¯à¨¡«¨¦¥­¨ï ª áâ¥­ª¥ ¯à®-¨áå®¤¨â ¨áª ¦¥­¨¥ ä®à¬ë á¨£­ «  ¨ ¨§¬¥­¥­¨¥¥£® ä §ë,    ¬¯«¨âã¤  ¨§¬¥­¥­¨© â¥¬¯¥à âãàëã¬¥­ìè ¥âáï. �®«¥¥ â®£®, ¢¡«¨§¨ áâ¥­ª¨  ¬¯«¨âã-¤  ¢®§¬ãé¥­¨© à¥§ª® ã¬¥­ìè ¥âáï ¨ ªà¨¢ë¥ áâ -28 �.�. �¨ª¨è®¢  , �. �. �¨ª¨è®¢, �. �. �«¥ªáîª
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�¨á. 5. �à ­áä®à¬ æ¨ï ¯¥à¨®¤¨ç¥áª®£® ¨§¬¥­¥­¨ïâ¥¬¯¥à âãàë ¢ ¯®£à ­¨ç­®¬ á«®¥ (�=� = 15)­®¢ïâáï ¯à ªâ¨ç¥áª¨ ¯àï¬ë¬¨ «¨­¨ï¬¨. � ª¨¥¨§¬¥­¥­¨ï ¯®«ï â¥¬¯¥à âãàë ®¡ãá«®¢«¥­ë ¢«¨ï-­¨¥¬ á¤¢¨£  áª®à®áâ¨ ¢ ¯®£à ­¨ç­®¬ á«®¥, ª®â®-à®¥ ¯à¨¢®¤¨â ª ¯®ï¢«¥­¨î ¢¥àâ¨ª «ì­®© á®áâ ¢«ï-îé¥© £à ¤¨¥­â  â¥¬¯¥à âãàë ¨ ¨­â¥­á¨ä¨ª æ¨¨¯à®æ¥áá  â¥¯«®®¡¬¥­ . T ª ï ª àâ¨­  ¤¥ä®à¬ -

�¨á. 6. �à ­áä®à¬ æ¨ï ¯¥à¨®¤¨ç¥áª®£® ¨§¬¥­¥­¨ïâ¥¬¯¥à âãàë ¢ ¯®£à ­¨ç­®¬ á«®¥ (�=� = 46)
�¨á. 7. � á¯à¥¤¥«¥­¨¥ â¥¬¯¥à âãàë ¯® ¢¥àâ¨ª «¨¤«ï à §­ëå ä § ª®«¥¡ ­¨© (ª®à®âª¨¥ ¢®«­ë)æ¨®­­®© ¯¥à¥áâà®©ª¨ ¯®«ï â¥¬¯¥à âãàë ¢ §­ ç¨-â¥«ì­®© áâ¥¯¥­¨ § ¢¨á¨â â ª¦¥ ®â ¤«¨­ë ¢®«­ë¨§¬¥­¥­¨© â¥¬¯¥à âãàë �. �  à¨á. 7, 8 ¯à¥¤áâ -¢«¥­ë à á¯à¥¤¥«¥­¨ï â¥¬¯¥à âãàë ¯®¯¥à¥ª ¯®£à -­¨ç­®£® á«®ï ¤«ï à §­ëå ä § ¯¥à¨®¤¨ç¥áª¨å ¢®§-¬ãé¥­¨© ¢® ¢­¥è­¥¬ ¯®â®ª¥. �â¬¥â¨¬, çâ® ¢­¥¯®£à ­¨ç­®£® á«®ï ¨§¬¥­¥­¨¥ â¥¬¯¥à âãàë ­®á¨-«¨ á¨­ä §­ë© å à ªâ¥à ¯® £«ã¡¨­¥. � áá¬ âà¨¢ -«¨áì âà¨ å à ªâ¥à­ë¥ ä §ë ¢®§¬ãé¥­¨©: £à¥¡¥­ì,¯®¤®è¢  ¨ áà¥¤­¥¥ ¯®«®¦¥­¨¥ ¬¥¦¤ã £à¥¡­¥¬ ¨ ¯®-¤®è¢®©.�.�. �¨ª¨è®¢  , �. �. �¨ª¨è®¢, �. �. �«¥ªáîª 29
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�¨á. 8. � á¯à¥¤¥«¥­¨¥ â¥¬¯¥à âãàë ¯® ¢¥àâ¨ª «¨¤«ï à §­ëå ä § ª®«¥¡ ­¨© (¤«¨­­ë¥ ¢®«­ë)� ­­ë¥, ®â­®áïé¨¥áï ª ¨§¬¥à¥­¨ï¬, á¢ï§ ­­ë¬á £à¥¡­¥¬ ¢®§¬ãé¥­¨© ¢® ¢­¥è­¥¬ ¯®â®ª¥, ®¡®§­ -ç¥­ë ­  à¨á. 7, 8 ¢ ¢¨¤¥ ªàã¦ª®¢; á¢ï§ ­­ë¥ á¯®¤®è¢®© { ¢ ¢¨¤¥ ªà¥áâ¨ª®¢ ¨ á® áà¥¤­¨¬ ¯®«®-¦¥­¨¥¬ { ¢ ¢¨¤¥ âà¥ã£®«ì­¨ª®¢. �¨¤­®, çâ® ª ª¨ ¢ á«ãç ¥ áâã¯¥­ç â®£® à á¯à¥¤¥«¥­¨ï â¥¬¯¥à -âãàë ¢­ãâà¨ ¯®£à ­¨ç­®£® á«®ï ¯®ï¢«ï¥âáï ¢¥à-â¨ª «ì­ ï á®áâ ¢«ïîé ï £à ¤¨¥­â  â¥¬¯¥à âãàë.�­ ª íâ®© á®áâ ¢«ïîé¥© ¬¥­ï¥âáï ¢ § ¢¨á¨¬®áâ¨®â ä §ë ¢®§¬ãé¥­¨© ¢® ¢­¥è­¥¬ ¯®â®ª¥. � ¦-­® ®â¬¥â¨âì, çâ® ãª § ­­ ï á®áâ ¢«ïîé ï áâ ­®-¢¨âáï ¯à¥­¥¡à¥¦¨¬® ¬ «®© ¢¡«¨§¨ áâ¥­ª¨ ¢ á«ã-ç ¥ ª®à®âª®¢®«­®¢ëå ¢®§¬ãé¥­¨© ¢­¥ § ¢¨á¨¬®-áâ¨ ®â ä §ë ª®«¥¡ ­¨© (à¨á. 7). � â® ¦¥ ¢à¥¬ï,¤«ï ¤«¨­­®¢®«­®¢ëå ¢®§¬ãé¥­¨© (á¬. à¨á. 8) ¢¥à-â¨ª «ì­ ï á®áâ ¢«ïîé ï £à ¤¨¥­â  â¥¬¯¥à âãàëáãé¥áâ¢ã¥â ¢ ¯à¨áâ¥­­®© ®¡« áâ¨ ¨ ¬®¦¥â ¡ëâì§ à¥£¨áâà¨à®¢ ­  ¨§¬¥à¨â¥«ì­ë¬¨ ¯à¨¡®à ¬¨.�«¥¤ã¥â ¢ë¤¥«¨âì ¥é¥ ®¤­ã å à ªâ¥à­ãî ®á®-¡¥­­®áâì à §¢¨â¨ï ¯¥à¨®¤¨ç¥áª¨å ¢®§¬ãé¥­¨©â¥¬¯¥à âãàë { ¢®§­¨ª­®¢¥­¨¥ â®­ª¨å ¢ëá®ª®£à -¤¨¥­â­ëå ¯à®á«®¥ª ¢ ¯®£à ­¨ç­®¬ á«®¥ (á¬. à¨á.7). � ª¨¬ ®¡à §®¬, ¨¬¥¥â ¬¥áâ® § ¬¥â­®¥ ¢ëà ¢-­¨¢ ­¨¥ à á¯à¥¤¥«¥­¨ï â¥¬¯¥à âãàë ¢ á«ãç ¥ ª®-à®âª®¢®«­®¢ëå ¢®§¬ãé¥­¨©, ¢ â® ¢à¥¬ï ª ª ¤«¨­-­®¢®«­®¢ë¥ ¢®§¬ãé¥­¨ï ¯à¥â¥à¯¥¢ îâ § ¬¥â­®¬¥­ìè¨¥ ¨áª ¦¥­¨ï.�àã£¨¬¨ á«®¢ ¬¨, ¯®£à ­¨ç­ë© á«®© ®¡« ¤ ¥âá¢®¥®¡à §­®© ä¨«ìâàãîé¥© á¯®á®¡­®áâìî: ªà â-ª®¢à¥¬¥­­ë¥ ¯¥à¨®¤¨ç¥áª¨¥ ¢®§¬ãé¥­¨ï â¥¬¯¥à -

âãàë ­¥ ¯à®­¨ª îâ ¢ ¯à¨áâ¥­­ãî §®­ã,   ¤«¨­­®-¢®«­®¢ë¥ ¬®£ãâ ¡ëâì § à¥£¨áâà¨à®¢ ­ë. �áá«¥-¤®¢ ­¨ï âà ­áä®à¬ æ¨¨ ¯¥à¨®¤¨ç¥áª¨å ¢®§¬ãé¥-­¨© ¢­ãâà¨ ¯®£à ­¨ç­®£® á«®ï ¡ë«¨ ¯à®¢¥¤¥­ë ¤«ï¯ïâ¨ §­ ç¥­¨© ¤«¨­ ¢®«­. �¥§ã«ìâ âë ¨§¬¥à¥­¨©¨§¬¥­¥­¨©  ¬¯«¨âã¤ë ¢®§¬ãé¥­¨© ¯® â®«é¨­¥ ¯®-£à ­¨ç­®£® á«®ï ¯à¥¤áâ ¢«¥­ë ­  à¨á. 9. �¤¥áì¯® ®á¨ ®à¤¨­ â ®â«®¦¥­ë §­ ç¥­¨ï ¢¥àâ¨ª «ì­®©ª®®à¤¨­ âë y=�, ¯® ®á¨  ¡áæ¨áá {  ¬¯«¨âã¤  ¢®§-¬ãé¥­¨©, ­®à¬¨à®¢ ­­ ï ¯®  ¬¯«¨âã¤¥ ¢®§¬ãé¥-­¨©, ­ å®¤ïé¨åáï ¢® ¢­¥è­¥© §®­¥. � ¬¥â­® à¥§-ª®¥ ã¬¥­ìè¥­¨¥  ¬¯«¨âã¤ë ¤«ï ¬ «ëå �=� ¢ ¯à¨-áâ¥­­®© ®¡« áâ¨.�������à®¢¥¤¥­­ë¥ íªá¯¥à¨¬¥­âë ¯®ª § «¨, çâ® ¯®-£à ­¨ç­ë© á«®© ®¡« ¤ ¥â á¯¥æ¨ä¨ç¥áª¨¬¨ ä¨«ì-âàãîé¨¬¨ á¢®©áâ¢ ¬¨ ¤«ï ®¯à¥¤¥«¥­­ëå ¯à¨¬¥á-­ëå ­¥®¤­®à®¤­®áâ¥© { ¢ ¤ ­­®¬ á«ãç ¥ ¤«ï â¥¯«®-¢ëå ­¥®¤­®à®¤­®áâ¥©. �  à¨á. 2, 5 ¨ 6 ¢¨¤­®, çâ®­¨§ª¨¥ ç áâ®âë ä¨«ìâàãîâáï, â® ¥áâì ¯à®­¨ª îâ,  ¢ëá®ª¨¥ ­¥ ¯à®­¨ª îâ ¢ ¯®£à ­¨ç­ë© á«®©.� â®çª¨ §à¥­¨ï â¥®à¨ ¯¥à¥¤ ç¨ á¨£­ «®¢,ãáâà®©áâ¢®, ¨§¡¨à â¥«ì­® ¯à®¯ãáª îé¥¥ ®¯à¥¤¥-«¥­­ë¥ ç áâ®âë ¨ ­¥ ¯à®¯ãáª îé¥¥ ¨­ë¥ ç áâ®-âë, ï¢«ï¥âáï ä¨«ìâà®¬. � ¤ ­­®¬ á«ãç ¥ ¨¬¥¥â-áï ­ «¨æ® ®âç¥â«¨¢® ¯à®á¬ âà¨¢ ¥¬ ï ç áâ®â­®-§ ¢¨á¨¬ ï å à ªâ¥à¨áâ¨ª  ¯¥à¥¤ â®ç­®© äã­ªæ¨¨¯®£à ­¨ç­®£® á«®ï ª ª ¯ áá¨¢­®£® ä¨«ìâà  ­¨§ª¨åç áâ®â (���). � ª, ¯® ä®à¬¥ ¨áª ¦¥­¨ï äà®­â ¨¬¯ã«ìá  (§ âï£¨¢ ­¨¥) ¨ ¯® ¨§¬¥­¥­¨î ­ ª«®­ "ªàëè¨" ¨¬¯ã«ìá  ("áª®«" ¨¬¯ã«ìá ) ¬®¦­® áã-¤¨âì ® ç áâ®â­®-ä §®¢®© å à ªâ¥à¨áâ¨ª¥ ãáâà®©-áâ¢ , ç¥à¥§ ª®â®à®¥ ¯à®¯ãáª ¥âáï ¨á¯ëâ â¥«ì­ë©¨¬¯ã«ìá. � âï£¨¢ ­¨¥ äà®­â  { íâ® "§ ¢ «" ¢ë-á®ª¨å,   áª®« ªàëè¨ { íâ® "§ ¢ «"­¨§ª¨å ç -áâ®â [9]. �à®¢®¤ï  ­ «®£¨¨ á ¢ëè¥áª § ­­ë¬,¬®¦­® ãâ¢¥à¦¤ âì, çâ® á â®çª¨ §à¥­¨ï á¯¥ªâà «ì-­®£®  ­ «¨§  ¯®£à ­¨ç­ë© á«®© ®¡« ¤ ¥â ä¨«ì-âàãîé¨¬¨ á¢®©áâ¢ ¬¨ ä¨«ìâà  ­¨¦­¨å ç áâ®â.�¥§ã«ìâ âë ¨áá«¥¤®¢ ­¨©, ¯à¥¤áâ ¢«¥­­ë¥ ­ à¨á. 5 ¨ 6, ¯®¤â¢¥à¦¤ îâ ¢ë¢®¤ ® â®¬, çâ® ¢ë-á®ª¨¥ ç áâ®âë á¨«ì­® § âãå îâ ¢ ¯®£à ­¨ç­®¬á«®¥. �®«¥¥ ­¨§ª¨¥ ç áâ®âë (á¬. à¨á. 6) ¯à®­¨-ª îâ £®à §¤® £«ã¡¦¥ ¢ ¯®£à ­¨ç­ë© á«®©, â® ¥áâì§¤¥áì ®âç¥â«¨¢® ¯à®á¬ âà¨¢ ¥âáï ç áâ®â­®§ ¢¨-á¨¬ ï ¯¥à¥¤ â®ç­ ï äã­ªæ¨ï ¯®£à ­¨ç­®£® á«®ïª ª ä¨«ìâà  ­¨§ª¨å ç áâ®â.�­ «¨§ ¯®«ãç¥­­ëå à¥§ã«ìâ â®¢ ¯®ª §ë¢ ¥â,çâ® ¢«¨ï­¨¥ ¯®£à ­¨ç­®£® á«®ï ­  ¨§¬¥à¥­¨ï áª -30 �.�. �¨ª¨è®¢  , �. �. �¨ª¨è®¢, �. �. �«¥ªáîª



ISSN 1561 -9087 �à¨ª« ¤­  £÷¤à®¬¥å ­÷ª . 1999. �®¬ 1 (73), N 3. �. 24 { 31«ïà­ëå ¯®«¥© ¯à®ï¢«ï¥âáï ¢ â®¬, çâ® ¯à®¨áå®-¤¨â ®¯à¥¤¥«¥­­®¥ ¨áª ¦¥­¨¥ ¨áâ¨­­ëå §­ ç¥­¨©, ¢ç áâ­®áâ¨, ¤«ï ¯à®¨§¢®«ì­®£® ¢®§¬ãé¥­¨ï ¬®¦¥â¡ëâì § à¥£¨áâà¨à®¢ ­  â®«ìª® ­¨§ª®ç áâ®â­ ïç áâì, ¢ â® ¢à¥¬ï ª ª ¢ëá®ª®ç áâ®â­ ï á®áâ ¢«ï-îé ï ¨áç¥§ ¥â ¨§-§  ¢«¨ï­¨ï ¬®«¥ªã«ïà­ëå ¯à®-æ¥áá®¢ ¯¥à¥­®á . �à¥¤áâ ¢«¥­­ ï ¢ £à ä¨ç¥áª®¬¢¨¤¥ ­  à¨á. 9 ¯¥à¥¤ â®ç­ ï äã­ªæ¨ï ¯®£à ­¨ç-
�¨á. 9. �§¬¥­¥­¨ï  ¬¯«¨âã¤ë ª®«¥¡ ­¨©â¥¬¯¥à âãàë ¯® â®«é¨­¥ ¯®£à ­¨ç­®£® á«®ï­®£® á«®ï ­ £«ï¤­® ¤¥¬®­áâà¨àã¥â ãª § ­­ë¥ ®á®-¡¥­­®áâ¨ âà ­áä®à¬ æ¨¨ ¢®§¬ãé¥­¨© ¯®«ï â¥¬-¯¥à âãàë. �¤¥áì ªà¨¢ ï 1 á®®â¢¥âáâ¢ã¥â ç áâ®â¥¢®§¬ãé¥­¨© â¥¬¯¥à âãàë, à ¢­®© 0.004 �æ, ªà¨-¢ ï 2 { ç áâ®â¥ 0.008 �æ, ªà¨¢ ï 3 { 0.02 �æ, ªà¨¢ ï4 { 0.04 �æ, ªà¨¢ ï 5 { 0.08 �æ.� ª¦¥ ­¥®¡å®¤¨¬® ®â¬¥â¨âì, çâ® £à ¤¨¥­â ¯®-«ï â¥¬¯¥à âãàë à §¢®à ç¨¢ ¥âáï ¨ ¨§¬¥­ï¥â á¢®î¢¥«¨ç¨­ã ¢® ¬­®£® à § ¢ § ¢¨á¨¬®áâ¨ ®â â¥ªãé¥£®ç¨á«  �¥©­®«ì¤á  ¢ ¯à¥¤¥« å ¯®£à ­¨ç­®£® á«®ï,¯à¨ç¥¬ ¯® â®«é¨­¥ ¯®£à ­¨ç­®£® á«®ï ¬®£ãâ ®¡à -§®¢ë¢ âìáï ­¥áª®«ìª® ¢ëá®ª®£à ¤¨¥­â­ëå ¯à®á«®-¥ª.
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