
ISSN 1561-9087 �à¨ª« ¤  £÷¤à®¬¥å ÷ª . 2000. �®¬ 2 (74), N 2. �. 106 { 109������ö ���ö����������� 532.5.07����������� ����������� �������� � ������� ��������� �����.�. �. �� �������áâ¨âãâ §®®«®£¨¨ ¨¬. �.�.�¬ «ì£ ã§¥  ��� �ªà ¨ë, �¨¥¢�®«ãç¥® 11.04.98�à¨¢¥¤¥ë à¥§ã«ìâ âë íªá¯¥à¨¬¥â «ì®£® ¨áá«¥¤®¢ ¨ï ãáª®à¥®£® ¤¢¨¦¥¨ï ¢ ¢®¤¥ ª®¬¡¨¨à®¢ ®£® â¥«  ¢à -é¥¨ï, è à  ¨ ¯àï¬®ã£®«ìëå ¯«®áª¨å ¯« áâ¨, ¯à®¢¥¤¥®£® ¢ ¢¥àâ¨ª «ì®© £¨¤à®¤¨ ¬¨ç¥áª®© âàã¡¥. �¢¨¦¥¨¥®¡ê¥ªâ®¢ ¨áá«¥¤®¢ ¨ï  ç¨ «®áì ¨§ á®áâ®ï¨ï ¯®ª®ï ¨ ¯à®¨áå®¤¨«® ¯®¤ ¤¥©áâ¢¨¥¬ á¨«ë âï¦¥áâ¨. �®ª § ®, çâ®ª ¦¤®¬ã â¨¯ã ®¡ê¥ªâ®¢ ¯à¨áãé ¨¤¨¢¨¤ã «ìë© å à ªâ¥à ãáª®à¥®£® ¤¢¨¦¥¨ï ¯à¨ â®¬, çâ® ¢® ¢á¥å á«ãç ïåíâ ¯ ¤¢¨¦¥¨ï á ¬®®â®® ¬¥ïîé¥©áï áª®à®áâìî ¨ ãáª®à¥¨¥¬ á¬¥ï¥âáï íâ ¯®¬ ¤¢¨¦¥¨ï àë¢ª ¬¨ á à¥§ª¨¬¨ª®«¥¡ ¨ï¬¨ § ç¥¨© íâ¨å ¢¥«¨ç¨.� ¢¥¤¥i à¥§ã«ìâ â¨ ¥ªá¯¥à¨¬¥â «ì®£® ¤®á«i¤¦¥ï ¯à¨áª®à¥®£® àãåã ¢ ¢®¤i ª®¬¡i®¢ ®£® âi«  ®¡¥àâ ï, ªã«iâ  ¯àï¬®ªãâ¨å ¯«®áª¨å ¯« áâ¨, ïª¥ ¡ã«® ¯à®¢¥¤¥® ¢ ¢¥àâ¨ª «ìi© £i¤à®¤¨ ¬içi© âàã¡i. �ãå ®¡'¥ªâi¢ ¤®á«i¤¦¥-ï ¯®ç¨ ¢áï § áâ ã á¯®ª®î â  ¢i¤¡ã¢ ¢áï ¯i¤ ¤iõî á¨«¨ âï¦iï. �®ª § ®, é® ª®¦®¬ã â¨¯ã ®¡'õªâi¢ ¯à¨â ¬ ¨©i¤¨¢i¤ã «ì¨© å à ªâ¥à ¯à¨áª®à¥®£® àãåã ¯à¨ â®¬ã, é® ¢ ãáiå ¢¨¯ ¤ª å ¥â ¯ àãåã § è¢¨¤ªiáâî â  ¯à¨áª®à¥ï¬,é® ¬®®â®® §¬iîîâìáï, ¯¥à¥å®¤¨âì ¢ ¥â ¯ àãåã à¨¢ª ¬¨ § ài§ª¨¬¨ ª®«¨¢ ï¬¨ § ç¥ì æ¨å ¢¥«¨ç¨.The outcomes of experimental research of accelerated motion in water of combined body of revolution, sphere and rect-angular at plates conducted in a vertical hydrodynamic tunnel are adducted. The motion of objects of research startedfrom a state of rest and originated by gravity. Is showed, that the nature of motion of each object is individual for eachtype of objects, and that for all there is a gang of phase of motion with monotonically varied speed and acceleratiov byphase of motion hitches with sharp oscillations of values of this values.���������«ï â¥å¨ç¥áª¨å ãáâà®©áâ¢, á®¢¥àè îé¨å ¯®-áâã¯ â¥«ì®¥ ¤¢¨¦¥¨¥ ¢ à¥ «ì®© ¦¨¤ª®áâ¨,í¥à£¥â¨ç¥áª¨¥ § âà âë ¬¨¨¬ «ìë   ãç áâª¥¯ãâ¨ S ¯à¨ ãá«®¢¨¨ ¥£® ¯à¥®¤®«¥¨ï á® áà¥¤¥©áª®à®áâìî Váà [6]. �« ¢ îé¨¥ ¦¨¢®âë¥ ¬¨¨¬¨-§¨àãîâ á¢®¨ í¥à£®§ âà âë ¨ë¬ á¯®á®¡®¬, ª®â®-àë¥ ¢ á¨«ã àï¤  ¯à¨ç¨ [3, 5] ¥ ¬®£ãâ ¡ëâì ¥¯®-áà¥¤áâ¢¥® ¨á¯®«ì§®¢ ë ¢ â¥å¨ª¥. �â¨¬ ®¡áâ®-ïâ¥«ìáâ¢®¬ ®¡ãá«®¢«¥ ¨â¥à¥á ª ¨§ãç¥¨î ®á®-¡¥®áâ¥© ¥áâ æ¨® à®£® ¤¢¨¦¥¨ï â¥«, ª®â®-à®¥ å à ªâ¥à¨§ã¥âáï ç¥à¥¤®¢ ¨¥¬ ¯¥à¨®¤®¢ ãáª®-à¥¨ï ¨ â®à¬®¦¥¨ï ¨ § ¢¨c¨â ®â á®®â®è¥¨ï¤¢¨¦ãé¥© á¨«ë ª ¬ áá¥ â¥« , ¥£® ä®à¬ë, § ª® ¤¢¨¦¥¨ï ¨ å à ªâ¥à  ®¡â¥ª ¨ï ¯®¢¥àå®áâ¨ [4,7].��������� � ������ ¤ ®© à ¡®â¥ ¯à¨¢¥¤¥ë à¥§ã«ìâ âë « ¡®-à â®àëå ¨áá«¥¤®¢ ¨© ç áâ®£® á«ãç ï ¯àï¬®«¨-¥©®£® ¯®áâã¯ â¥«ì®£® ¤¢¨¦¥¨ï ¢ ¢®¤¥ â¥« à §-«¨ç®© ä®à¬ë,  ç¨ îé¨å ¤¢¨¦¥¨¥ ¨§ á®áâ®ï-¨ï ¯®ª®ï ¨ ¤®áâ¨£ îé¨å, ¢ ¥ª®â®àëå á«ãç ïå,á®áâ®ï¨ï ¤¢¨¦¥¨ï á ¥ª®â®à®© ãáâ ®¢¨¢è¥©áïáª®à®áâìî Vãáâ.�áá«¥¤®¢ ¨ï ¯à®¢®¤¨«¨áì ¢ ¢¥àâ¨ª «ì®© £¨-¤à®¤¨ ¬¨ç¥áª®© âàã¡¥ ¢ëá®â®© 3.6 ¬ ¨ ¤¨ -¬¥âà®¬ 0.29 ¬ [1]. �¥à¥§ ¯à®§à çë¥ ®ª 

¢ ¥¥ áâeª å á ¯®¬®éìî ä®â®í«¥ªâà®®© á¨-áâ¥¬ë ®áãé¥áâ¢«ï« áì ¥¯à¥àë¢ ï à¥£¨áâà æ¨ï¯à®áâà áâ¢¥®-¢à¥¬¥ëå å à ªâ¥à¨áâ¨ª ¤¢¨-¦¥¨ï ®¡ê¥ªâ®¢ ¨áá«¥¤®¢ ¨ï, ª®â®àë¥ ¤¢¨£ «¨áì¢¤®«ì ®á¨ âàã¡ë ¯®  ¯à ¢«ïîé¥©, ¢ë¯®«¥®©¨§ â®ª®© ¥à¦ ¢¥îé¥© ¯à®¢®«®ª¨. �¡à ¡®âª à¥§ã«ìâ â®¢ íªá¯¥à¨¬¥â®¢ ¤ ¢ «  ¢®§¬®¦®áâì¯®«ãç¨âì ¤«ï ª ¦¤®£® ®¡ê¥ªâ  § ¢¨á¨¬®áâ¨ ¯ãâ¨,áª®à®áâ¨ ¨ ãáª®à¥¨ï ®â ¢à¥¬¥¨. �ã¬¬ à ï ¯®-£à¥è®áâì ¯®«ãç¥ëå à¥§ã«ìâ â®¢ ¥ ¯à¥¢ëè ¥â3%. � «®£¨çë¥ ãáâ ®¢ª¨ ¨ ¡«¨§ª¨¥ ¬¥â®¤¨ª¨¨á¯®«ì§®¢ «¨áì ¢ ¨áá«¥¤®¢ ¨ïå [2, 9].���������� �������������áá«¥¤®¢ «¨áì ãáª®à¥ë¥ ¤¢¨¦¥¨ï ª®¬¡¨¨-à®¢ ®© ¬®¤¥«¨, è à  ¨ ¯«®áª¨å ¯« áâ¨ (à¨á. 1).�®¤¥«ì   ¯à¥¤áâ ¢«ï¥â á®¡®© ª®¬¡¨¨à®¢ ®¥ â¥-«® ¢à é¥¨ï, ®á®¢®© ®£®«®¢®ª ª®â®à®© ï¢«ï¥âáï¯®«ãè à¨¥¬, áà¥¤ïï ç áâì - ®âà¥§ª®¬ ¯àï¬®£®ªàã£®¢®£® æ¨«¨¤à ,   å¢®áâ®¢ ï ç áâì { ¯ à ¡®-«®¨¤®¬ ¢à é¥¨ï. �®¤¥«ì ¡ { è à,   ¬®¤¥«ì ¢ {¯àï¬®ã£®«ìë¥ ¯«®áª¨¥ ¯« áâ¨ë, ª®â®àë¥ ¢ëà¥-§ «¨áì ¨§ ¬¥â ««¨ç¥áª®£® (áâ «ì®£®, ¤ãà «î¬¨-®¢®£® ¨«¨  «î¬¨¨¥¢®£®) «¨áâ  ¤«ï â®£®, çâ®¡ë¯à¨ ¥¨§¬¥®© £¥®¬¥âà¨¨ ¯« áâ¨ ¨§¬¥¨âì ¨å¢¥á®¢ë¥ å à ªâ¥à¨áâ¨ª¨. �¥á®¢ë¥ å à ªâ¥à¨áâ¨-ª¨ ¬®¤¥«¥©   ¨ ¡ ¨§¬¥ï«¨áì ¯ãâ¥¬ § ¯®«¥¨ï ¨å¢ãâà¥¨å ¢®¤®¥¯à®¨æ ¥¬ëå ¯®«®áâ¥© á¢¨æ®-106 c �. �. �¥«®ãá®¢, 2000
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�¨á. 1. �å¥¬ â¨ç¥áª®¥ ¨§®¡à ¦¥¨¥ ®¡ê¥ªâ®¢¨áá«¥¤®¢ ¨ï:  { ¬®¤¥«ì ¢ ¢¨¤¥ ª®¬¡¨¨à®¢ ®£® â¥«  ¢à é¥¨ï; ¡{ è à; ¢ { ¯«®áª ï ¯àï¬®ã£®«ì ï ¯« áâ¨ �á¥ ®¡ê¥ªâë ¨áá«¥¤®¢ ¨ï  ç¨ «¨ ¤¢¨¦¥¨¥¨§ á®áâ®ï¨ï ¯®ª®ï ¢ ¢¥àå¥© ç áâ¨ âàã¡ë ¨ ¤¢¨-£ «¨áì ¯®¤ ¤¥©áâ¢¨¥¬ ¯®áâ®ï®© ¯® ¢¥«¨ç¨¥ á¨-«ë, à ¢®© à §®áâ¨ ¬¥¦¤ã ¢¥á®¬ ®¡ê¥ªâ  ¢ ¢®§-¤ãå¥ ¨ �àå¨¬¥¤®¢®© ¢ëâ «ª¨¢ îé¥© á¨«®© ¢ ¢®¤¥.�¥«¨ç¨  ¤¢¨¦ãé¥© á¨«ë ®¡ê¥ªâ®¢ ®¯à¥¤¥«ï« áì£¨¤à®áâ â¨ç¥áª¨¬ ¢§¢¥è¨¢ ¨¥¬. � ç¥¨ï ¨å ¢¥-á®¢ëå å à ªâ¥à¨áâ¨ª ¯à¨¢¥¤¥ë ¢ â ¡«¨æ¥.�¢¨¦ãé ï á¨«  ¬®¤¥«¥©   ¨ ¡ § ¤ ¢ « áì â ª,çâ®¡ë ¥¥ ¢¥«¨ç¨  ¯à¨¨¬ «  § ç¥¨ï 0:5 �Po, Po¨ 1:5 � Po ¤«ï ª®¬¡¨¨à®¢ ®© ¬®¤¥«¨ ¨ 0:5 � Po,Po, 1:5 � Po ¨ 2 � Po ¤«ï è à , £¤¥ Po { ¨å ¢¥á ¢¢®§¤ãå¥ ¯à¨ ã«¥¢®© ¯« ¢ãç¥áâ¨. �á¥ ®¡ê¥ªâë ¨á-á«¥¤®¢ ¨ï ¨¬¥«¨ £¨¤à®¤¨ ¬¨ç¥áª¨ £« ¤ªãî ¯®-¢¥àå®áâì.�® à¥§ã«ìâ â ¬ ®¡à ¡®âª¨ § ç¥¨©¯à®áâà áâ¢¥®-¢à¥¬¥ëå å à ªâ¥à¨áâ¨ª¤¢¨¦¥¨ï ª ¦¤®£® ¨§ ®¡ê¥ªâ®¢ ¡ë«¨ ¯®áâà®¥ë£à ä¨ª¨ ¨å ¯ãâ¨, áª®à®áâ¨ ¨ ãáª®à¥¨ï ¢ ¢¨¤¥äãªæ¨¨ ¢à¥¬¥¨. �à¨¢ë¥, ¤¥¬®áâà¨àãîé¨¥å à ªâ¥à ¨§¬¥¥¨ï ¨å áª®à®áâ¨, ¯à¥¤áâ ¢«¥ë  à¨á. 2. �à¨¢ë¥ 1 { 3 ¨««îáâà¨àãîâ ¨§¬¥¥¨¥áª®à®áâ¨ ª®¬¡¨¨à®¢ ®© ¬®¤¥«¨ ¤«ï § ç¥¨©¤¢¨¦ãé¥© á¨«ë 0:5 � Po, Po ¨ 1:5 � Po c®®â¢¥â-áâ¢¥®, ªà¨¢ë¥ 4 { 7 ¨««îáâà¨àãîâ ¨§¬¥¥¨¥áª®à®áâ¨ è à  ¤«ï § ç¥¨© 0:5 � Po, Po, 1:5 � Po ¨2 �Po c®®â¢¥âáâ¢¥®,   ªà¨¢ë¥ 8 { 10 { ¨§¬¥¥¨¥áª®à®áâ¥© ¯«®áª¨å ¯« áâ¨, ¤«ï ª®â®àëå § ç¥¨ï¬ áá ¨ ¤¢¨¦ãé¨å á¨« ¯à¨¢¥¤¥ë ¢ â ¡«¨æ¥ ¯®¤á®®â¢¥âáâ¢ãîé¨¬¨ ®¬¥à ¬¨.�§ £à ä¨ª  ¢¨¤®, çâ® ª®¬¡¨¨à®¢  ï ¬®-¤¥«ì ¨ ¢ ®¤®¬ ¨§ ¯à®¢¥¤¥ëå íªá¯¥à¨¬¥â®¢ ¥¤¢¨¦¥âáï á ãáâ ®¢¨¢è¥©áï áª®à®áâìî Vãáâ. �à¨íâ®¬ á¢®¥© ¬ ªá¨¬ «ì®© ¢¥«¨ç¨ë § ç¥¨¥ áª®-

�¨á. 2. � ¢¨á¨¬®áâ¨ áª®à®áâ¥© ¤¢¨¦¥¨ï ®¡ê¥ªâ®¢¨áá«¥¤®¢ ¨ï ®â ¢à¥¬¥¨.1, 2, 3 { ª®¬¡¨¨à®¢ ®¥ â¥«® ¢à é¥¨ï; 4, 5, 6, 7 {è à; 8, 9, 10 { ¯«®áª ï ¯« áâ¨ à®áâ¨ ª ¦¤ë© à § ¯à¨®¡à¥â ¥â ¢ ª®æ¥ ¯ãâ¨ ¢¡«¨-§¨ ¤  âàã¡ë. �¨á«  �¥©®«ì¤á , ¢§ïâë¥ ¯® ¤«¨¥¬®¤¥«¨ ¨ § ç¥¨ï¬ ¬£®¢¥®© áª®à®áâ¨, ¯à¨ ª®-â®à®© ¬®®â®® ¬¥ïîé¥¥áï ãáª®à¥¨¥ ¯à¨®¡à¥-â ¥â ª®«¥¡ â¥«ìë© å à ªâ¥à, ¯à¨¨¬ îâ § ç¥-¨ï Re1 = 4:5 � 105, Re2 = 5:6 � 105 ¨ Re3 = 4:8 � 106á®®â¢¥âáâ¢¥®.�  à¨á. 3 ¯à¥¤áâ ¢«¥ë ªà¨¢ë¥ § ¢¨á¨¬®áâ¨ãáª®à¥¨ï ®â ¢à¥¬¥¨ ¤«ï ª®¬¡¨¨à®¢ ®© ¬®¤¥-«¨ (®¡®§ ç¥¨ï â¥ ¦¥). �§ à¨áãª  ¢¨¤®, çâ® áà®áâ®¬ ¢¥«¨ç¨ë ¤¢¨¦ãé¥© á¨«ë ã¢¥«¨ç¨¢ ¥âáïç áâ®â  ¨  ¬¯«¨âã¤  ª®«¥¡ ¨© § ç¥¨© ãáª®à¥-¨ï. �à¨ íâ®¬ å à ªâ¥à ¢®§¨ª®¢¥¨ï íâ¨å ª®-«¥¡ ¨© ¯à¨æ¨¯¨ «ì® ¥ ¬¥ï¥âáï ¨ ¨ ¢ ®¤®¬á«ãç ¥ ¢¥«¨ç¨  ãáª®à¥¨ï ¥ ¯à¨¨¬ ¥â ®âà¨æ -â¥«ìëå § ç¥¨©. � à ¡®â¥ [5] ¯®ª § ®, çâ® ¤«ïâ¥« ¯®¤®¡®© ä®à¬ë ®ª®«® 90% ¯®¢¥àå®áâ¨ â¥« ¨¬¥îâ ¡¥§®âàë¢®¥ ®¡â¥ª ¨¥.�«ï è à  ª àâ¨  ¨§¬¥¥¨ï áª®à®áâ¨ ¥£® ¤¢¨-�. �. �¥«®ãá®¢ 107



ISSN 1561-9087 �à¨ª« ¤  £÷¤à®¬¥å ÷ª . 2000. �®¬ 2 (74), N 2. �. 106 { 109� ¡«. 1. �¥á®¢ë¥ å à ªâ¥à¨áâ¨ª¨ ®¡ê¥ªâ®¢ ¨áá«¥¤®¢ ¨ï�¨¤ ®¡ê¥ªâ  ¨áá«¥¤®¢ ¨ï �¥á ¢ ¢®§¤ãå¥ (�) �¥á ¢ ¢®¤¥ (�)�®¬¡¨¨à®¢  ï ¬®¤¥«ì 8.102 2.714�®¬¡¨¨à®¢  ï ¬®¤¥«ì 10.780 5.378�®¬¡¨¨à®¢  ï ¬®¤¥«ì 13.437 8.051� à 1.673 0.568� à 2.229 1.123� à 2.769 1.664� à 3.348 2.242�«®áª ï ¯« áâ¨  0.893 0.572�«®áª ï ¯« áâ¨  1.774 1.140�«®áª ï ¯« áâ¨  4.028 3.516

�¨á. 3. � ¢¨á¨¬®áâì ãáª®à¥¨ï ª®¬¡¨¨à®¢ ®£®â¥«  ¢à é¥¨ï ®â ¢à¥¬¥¨¦¥¨ï á®¢¥àè¥® ¤àã£ ï. �§ £à ä¨ª , ¯à¨¢¥¤¥-®£®   à¨á. 2, ¢¨¤®, çâ® ªà¨¢ë¥ 4 ¨ 5, ®â¢¥-ç îé¨¥ § ç¥¨ï¬ ¤¢¨¦ãé¥© á¨«ë 0:5 � Po ¨ Poá®®â¢¥âáâ¢¥®, ¤¥¬®áâà¨àãîâ ¤®áâ¨¦¥¨¥ ¤¢¨-¦ãé¨¬áï è à®¬ á®áâ®ï¨ï á ãáâ ®¢¨¢è¥©áï áª®-à®áâìî ¤¢¨¦¥¨ï Vãáâ á ¥¡®«ìè¨¬¨ ª®«¥¡ ¨ï¬¨

¥¥ § ç¥¨©. �¨á«  �¥©®«ì¤á , ¯à¨ ª®â®àëå ¬®-®â®® ¬¥ïîé¥¥áï ãáª®à¥¨¥ ¯à¨®¡à¥â ¥â ª®-«¥¡ â¥«ìë© å à ªâ¥à, à ¢ë Re4 = 4:5 � 105 ¨Re5 = 7:2 � 105 á®®â¢¥âáâ¢¥® ¨ ®â¢¥ç îâ ®¡« -áâ¨ ªà¨§¨á  á®¯à®â¨¢«¥¨ï [8]. � à ªâ¥à ¤¢¨¦¥-¨ï è à  à¥§ª® ¬¥ï¥âáï ¯à¨ ã¢¥«¨ç¥¨¨ ¤¢¨¦ã-é¥© á¨«ë ¤® § ç¥¨© 1:5 � Po ¨ 2 � Po (ªà¨¢ë¥ 6¨ 7 á®®â¢¥âáâ¢¥®). �£® áª®à®áâì ¡ëáâà® ¢®§-à áâ ¥â ¤® ¥ª®â®à®£® ¬ ªá¨¬ «ì®£® § ç¥¨ï,  § â¥¬ à¥§ª® ¯ ¤ ¥â, ¯à¨¡«¨¦ ïáì ª § ç¥¨îVãáâ. �®®â¢¥âáâ¢ãîé¨¥ ç¨á«  �¥©®«ì¤á  à ¢ëRe6 = 1:2�106 ¨ Re7 = 1:3�106, â. ¥. ¨ ¢ íâ®¬ á«ãç ¥¯à¨áãâáâ¢ã¥â § ªà¨§¨á®¥ ®¡â¥ª ¨¥. �á®¡¥®-áâìî £à ä¨ª®¢ ãáª®à¥¨ï è à  ï¢«ï¥âáï ¨ â®, çâ®¢® ¢á¥å á«ãç ïå  ¡«î¤ îâáï ¥ â®«ìª® ¯®«®¦¨-â¥«ìë¥ § ç¥¨ï ãáª®à¥¨ï, ® ¨ ®âà¨æ â¥«ìë¥(à¨á. 4).�«ï ¯« áâ¨ ªà¨¢ë¥ 8, 9 ¨ 10   à¨á. 2 ¤¥-¬®áâà¨àãîâ ¢®§¬®¦®áâì ¤®áâ¨¦¥¨ï á®áâ®ï¨ïá ãáâ ®¢¨¢è¥©áï áª®à®áâìî ¤¢¨¦¥¨ï Vãáâ ® á¨ë¬¨ ®á®¡¥®áâï¬¨: ¢ ®â«¨ç¨¥ ®â è à , ¯« -áâ¨     ç «ì®¬ íâ ¯¥ ¤¢¨¦¥¨ï ¤¥¬®áâà¨-àã¥â ¬®®â®®¥ ¨§¬¥¥¨¥ áª®à®áâ¨ ¨ ãáª®à¥¨ï¤® ¥ª®â®à®£®, å à ªâ¥à®£® â®«ìª® ¤«ï ¤ ®©¯« áâ¨ë, § ç¥¨ï, ¨ «¨èì § â¥¬  ç¨ ¥â ¯à®-ï¢«ïâìáï ª®«¥¡ â¥«ìë© å à ªâ¥à ¨§¬¥¥¨© áª®-à®áâ¨ ¨ ãáª®à¥¨ï (à¨á. 5). � ª ª ª ¨¦ïï £à -¨æ  ªà¨â¨ç¥áª®£® ç¨á«  �¥©®«ì¤á  ¤«ï ¨¤¥ «ì®£« ¤ª®© ¯« áâ¨ë á®áâ ¢«ï¥â Reªà = 3:2 �105 [8],  ¤«ï ¤ ëå ¯« áâ¨ ãáª®à¥¨¥ ¯à¨®¡à¥â ¥â ª®«¥-¡ â¥«ìë© å à ªâ¥à ¯à¨ § ç¥¨ïå Re8 = 5:4 �105,Re9 = 8:8 � 105 ¨ Re10 = 1:2 � 106 á®®â¢¥âáâ¢¥®,â® ¢ íâ¨å á«ãç ïå ®¡â¥ª ¨¥ ¯®¢¥àå®áâ¨ ¯« áâ¨ï¢«ï¥âáï á¬¥è ë¬.�����������®«ãç¥ë¥ à¥§ã«ìâ âë á¢¨¤¥â¥«ìáâ¢ãîâ ®â®¬, çâ® ¤«ï ¢á¥å ®¡ê¥ªâ®¢ ¨áá«¥¤®¢ ¨ï   ¥ª®-108 �. �. �¥«®ãá®¢
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�¨á. 4. � ¢¨á¨¬®áâì ãáª®à¥¨ï è à  ®â¢à¥¬¥¨â®à®¬ íâ ¯¥ ¤¢¨¦¥¨ï ¬®®â®®¥ ¨§¬¥¥¨¥ ¢®¢à¥¬¥¨ áª®à®áâ¨ ¨ ãáª®à¥¨ï ¯à¨®¡à¥â «® ª®«¥-¡ â¥«ìë© å à ªâ¥à, çâ® ¥ ®âà ¦¥® ¢ à ¡®â¥[9]. � ¡«î¤ ¥âáï ¥ â®«ìª® ã¢¥«¨ç¥¨¥ ç áâ®âëª®«¥¡ ¨© § ç¥¨© ãáª®à¥¨ï, ® ¨ à®áâ ¨å  ¬-¯«¨âã¤ë. �âç¥â«¨¢® ¢¨¤®, çâ® å à ªâ¥à ¨§¬¥-¥¨ï áª®à®áâ¨ ¨ ãáª®à¥¨ï,  ¯à¨¬¥à, è à  ¥¯®¢â®àï¥â å à ªâ¥à ¨§¬¥¥¨ï áª®à®áâ¨ ¨ ãáª®-à¥¨ï ª®¬¡¨¨à®¢ ®£® â¥« , ¯à¨ íâ®¬ ¨ â®â,¨ ¤àã£®© ¥ ¯®¢â®àïîâ å à ªâ¥à ¨§¬¥¥¨ï áª®-à®áâ¨ ¨ ãáª®à¥¨ï ¯«®áª®© ¯« áâ¨ë. �á«¨ ¯à¨-ïâì,çâ® ª®«¥¡ â¥«ìë© å à ªâ¥à ¨§¬¥¥¨ï å -à ªâ¥à¨áâ¨ª ¤¢¨¦¥¨ï ®¡ê¥ªâ®¢ ¨áá«¥¤®¢ ¨ï á¢ï-§  á ¯à®æ¥áá®¬ ¢¨åà¥®¡à §®¢ ¨ï ¨ ä®à¬¨à®-¢ ¨ï á¯ãâ®© áâàã¨, â® ¬®¦® § ª«îç¨âì, çâ®ª ¦¤®¥ ¤¢¨¦ãé¥¥áï â¥«® ¨¬¥¥â á¢®© á®¡áâ¢¥-ë©, ®â«¨çë© ®â «î¡®£® ¤àã£®£®, à¥¦¨¬ ¯¥à¥-å®¤  ¨§ ®¤®£® á®áâ®ï¨ï á ãáâ ®¢¨¢è¥©áï áª®à®-áâìî Vãáâ1 ¤¢¨¦¥¨ï ª ¤àã£®¬ã, ¨¬¥îé¥¬ã áª®-à®áâì Vãáâ2 ,   ª®íää¨æ¨¥â á®¯à®â¨¢«¥¨ï â¥« �x ®¯à¥¤¥«ï¥âáï ¥ â®«ìª® ªà¨â¥à¨ï¬¨ �¥©®«ì¤-á  Re, �àã¤  Fr ¨ ¡¥§à §¬¥à®£® ãáª®à¥¨ï Nw ,® ¨ �âàãå «ï Sh [4, 7] . �¥â «ì®¥ § ¨¥ â ª¨å®á®¡¥®áâ¥© ¯®§¢®«¨â ¯à®£®§¨à®¢ âì £¨¤à®¤¨- ¬¨ç¥áª¨¥ á¢®©áâ¢  â¥« ¥áâ¥áâ¢¥®£® ¯à®¨áå®-¦¤¥¨ï ¨ â¥å¨ç¥áª¨å ãáâà®©áâ¢,   â ª ¦¥ ¯®¤-
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