
������ö ���ö�������� ISSN 1561 -9087 �à¨ª« ¤­  £÷¤à®¬¥å ­÷ª . 1999. �®¬ 1 (73), N 4. �. 83 { 86��� 533.6.013:577.31������������ ������ ������� ����� ������ ���������������. �. �������� ��. ���� ���. ��������� ����­áâ¨âãâ £¨¤à®¬¥å ­¨ª¨ ��� �ªà ¨­ë, �¨¥¢���  à«í­¤áª¨© ã­¨¢¥àá¨â¥â, �  à¡àãª¥­, �¥à¬ ­¨ï�®«ãç¥­® 21.10.99�  ®á­®¢¥ ãá®¢¥àè¥­áâ¢®¢ ­­®£® ¬¥â®¤  ¤¨áªà¥â­ëå ¢¨åà¥© ¨ ª¨­¥¬ â¨ç¥áª¨å ¤ ­­ëå, ¯®«ãç¥­­ëå ¢ å®¤¥ ¢ëá®-ª®áª®à®áâ­®© ª¨­®áê¥¬ª¨, á®§¤ ­  ¤¢ã¬¥à­ ï ­¥«¨­¥©­ ï ¢ëç¨á«¨â¥«ì­ ï ¬®¤¥«ì à ¡®âë ªàë«ì¥¢ ¯ç¥« ¯à¨ ¢¥­-â¨«¨à®¢ ­¨¨ ¨¬¨ ã«ìï. � áá¬ âà¨¢ «¨áì á«ãç ¨ ¨§®«¨à®¢ ­­®© ¯ç¥«ë, ¯ç¥«ë ­  ¯®á ¤®ç­®© ¯«®é ¤ª¥,   â ª¦¥¨§®«¨à®¢ ­­®© æ¥¯®çª¨ ¯ç¥«. �®«ãç¥­ë ª ª ¬£­®¢¥­­ë¥ ¨­â¥£à «ì­ë¥, â ª ¨ ®áà¥¤­¥­­ë¥ ¤¨­ ¬¨ç¥áª¨¥ å à ªâ¥-à¨áâ¨ª¨ ªàë« ,   â ª¦¥ ¢¨åà¥¢ë¥ ª àâ¨­ë, ¯®«ï áª®à®áâ¨, «¨­¨¨ à ¢­ëå áª®à®áâ¥©, ¤ ¢«¥­¨©, ¬£­®¢¥­­ë¥ «¨­¨¨â®ª . �«ï à áç¥â  ¬£­®¢¥­­ëå «¨­¨© â®ª  ¡ë«¨ ¯®«ãç¥­ë  ­ «¨â¨ç¥áª¨¥ ¢ëà ¦¥­¨ï ¤«ï äã­ªæ¨¨ â®ª  ®â ¢¨åàï ¢ª ­ «¥,   â ª¦¥ ®â ¨§®«¨à®¢ ­­®© æ¥¯®çª¨ ¢¨åà¥©. �¨á«¥­­®¥ ¬®¤¥«¨à®¢ ­¨¥ ¯®ª § «®, çâ® ¢ ª ¦¤®© ¬ å®¢®© ¯®-«ã¯«®áª®áâ¨ ä®à¬¨àã¥âáï æ¨àªã«ïæ¨®­­®¥ â¥ç¥­¨¥, ¢ë­®áïé¥¥ ¢®§¤ãå ¨§ ã«ìï. �à ¢­¨â¥«ì­ë©  ­ «¨§ ¯®«ãç¥­­ëåà¥§ã«ìâ â®¢ ¤ « ®á­®¢ ­¨¥ ¤«ï ¯à¥¤¯®«®¦¥­¨ï ® â®¬, çâ® à ¡®â  ªàë«ì¥¢ ­ á¥ª®¬ëå ¢ à¥¦¨¬¥ ¢¥­â¨«ïæ¨¨, â ª¦¥ª ª ¨ ¢ à¥¦¨¬¥ ¯®«¥â , ®á­®¢ ­  ­  ¨­¥àæ¨®­­®{¢¨åà¥¢®¬ ¯à¨­æ¨¯¥.�  ®á­®¢÷ ã¤®áª®­ «¥­®£® ¬¥â®¤ã ¤¨áªà¥â­¨å ¢¨å®à÷¢ â  ª÷­¥¬ â¨ç­¨å ¤ ­¨å, ®âà¨¬ ­¨å §  ¤®¯®¬®£®î ¢¨á®ª®è¢¨¤-ª÷á­®ù ª÷­®§©®¬ª¨, ¯®¡ã¤®¢ ­  ¤¢®¢¨¬÷à­  ­¥«÷­÷©­  ®¡ç¨á«î¢ «ì­  ¬®¤¥«ì à®¡®â¨ ªà¨« ¡¤¦÷« ¯à¨ ¢¥­â¨«î¢ ­­÷­¨¬¨ ¢ã«¨ª . �®§£«ï¤ «¨áï ¢¨¯ ¤ª¨ ÷§®«ì®¢ ­®ù ¡¤¦®«¨, ¡¤¦®«¨ ­  ¯®á ¤®ç­÷© ¯«®é ¤æ÷ â  ÷§®«ì®¢ ­®£® « ­æî£ ¡¤¦÷«. �âà¨¬ ­® ïª ¬¨ââõ¢÷ ÷­â¥£à «ì­÷, â ª ÷ ®á¥à¥¤­¥­÷ ¤¨­ ¬÷ç­÷ å à ªâ¥à¨áâ¨ª¨ ªà¨« ,   â ª®¦ ¢¨åà®¢÷ ª àâ¨-­¨, ¯®«ï è¢¨¤ª®áâ÷, «÷­÷ù à÷¢­¨å è¢¨¤ª®áâ¥©, â¨áª÷¢, ¬¨ââõ¢÷ «÷­÷ù â¥ç÷ù. �«ï à®§à åã­ªã ¬¨ââõ¢¨å «÷­÷© â¥ç÷ù ¡ã«¨®âà¨¬ ­÷  ­ «÷â¨ç­÷ ¢¨à §¨ ¤«ï äã­ªæ÷ù â¥ç÷ù ¢÷¤ ¢¨å®àã ¢ ª ­ «÷ â  ¢÷¤ ÷§®«ì®¢ ­®£® « ­æî£  ¢¨å®à÷¢. �¨á¥«ì­¥¬®¤¥«î¢ ­­ï ¯®ª § «®, é® ã ª®¦­÷© ¬ å®¢÷© ­ ¯÷¢¯«®é¨­÷ ä®à¬ãõâìáï æ¨àªã«ïæ÷©­  â¥ç÷ï, ïª  ¢¨­®á¨âì ¯®¢÷âàï §¢ã«¨ª . �®à÷¢­ï«ì­¨©  ­ «÷§ ®âà¨¬ ­¨å à¥§ã«ìâ â÷¢ ¤ ¢ ¯÷¤áâ ¢ã ¤«ï ¯à¨¯ãé¥­­ï ¯à® â¥, é® à®¡®â  ªà¨« ª®¬ å ¢à¥¦¨¬÷ ¢¥­â¨«ïæ÷ù, ïª ÷ ¢ à¥¦¨¬÷ ¯®«ì®âã, £àã­âãõâìáï ­  ÷­¥àæ÷©­®{¢¨åà®¢®¬ã ¯à¨­æ¨¯÷.On the basis of the improved method of discrete vortices and kinematic data obtained during high-speed �lmings, twodimensional non-linear computing model of bee's wing 
apps at fanning of hive is created. The cases of a single bee, beeon the landing platform, and also single bee chain are considered. Instant integral, mean dynamic characteristics of awing, as well as vortex patterns, velocity �elds, lines of equal velocities, lines of equal pressure coe�cients and instantstreamlines are obtained. Analytical expressions for streamline function caused by discrete vortex in the channel, and alsocaused by isolated discrete vortice chain were obtained for calculation of instant streamlines. Numerical modelling hasshown, that in every 
apping semi-plane the circulation of the 
ow, which carries out air from a beehive, is formed. Thecomparative analysis of the obtained results gives a basis for assumption that work of insect wings in ventilation mode,as well as in 
ight mode, is based on inertial-vortical principle.� ¤ ­­®© à ¡®â¥ à áá¬ âà¨¢ ¥âáï ®á®¡ë© à¥-¦¨¬ à ¡®âë ªàë«ì¥¢ ­ á¥ª®¬ëå, ¢áâà¥ç îé¨©áïã ¯ç¥« Apis melli�ca carnica. � ­­ë© à¥¦¨¬ ­¥-«ì§ï ­ §¢ âì ¯®«¥â®¬ ¢ ¥£® ®¡ëç­®¬ ¯®­¨¬ ­¨¨,â ª ª ª ¯à¨ íâ®¬ ¯ç¥«ë ¤¥à¦ âáï §  ¯®á ¤®ç­ãî¯«®é ¤ªã ¯¥à¥¤ ã«ì¥¬. �ã­ªæ¨ï ¯ç¥« ¢ íâ®¬ à¥-¦¨¬¥ { á®§¤ ­¨¥ ­¥ ¯®¤ê¥¬­®© á¨«ë,   á¨«ë âï£¨.�à¨ íâ®¬ ¯ç¥«ë ­ å®¤ïâáï ¯¥à¥¤ ¢å®¤®¬ ¢ ã«¥©,à §¢¥à­ã¢è¨áì ª ­¥¬ã £®«®¢ ¬¨, ¨ á®§¤ îâ æ¨àªã-«ïæ¨®­­ë© ¯®â®ª ¢®§¤ãå , ¢¥­â¨«¨àãîé¨© ã«¥©.� é¥ ¢á¥£® ã«¥© ¢¥­â¨«¨àã¥â £àã¯¯  ¯ç¥«, à á¯®-«®¦¥­­ëå ¢ æ¥¯®çªã ¤àã£ §  ¤àã£®¬.�á­®¢ë¢ ïáì ­  ª¨­¥¬ â¨ç¥áª¨å ¤ ­­ëå, ¯®«ã-ç¥­­ëå á ¯®¬®éìî ¢ëá®ª®áª®à®áâ­®© ª¨­®ª ¬¥-àë, ¡ë«  á®§¤ ­  ­¥«¨­¥©­ ï ¬ â¥¬ â¨ç¥áª ï ¬®-¤¥«ì à ¡®âë ªàë«ì¥¢ ¯ç¥« ¢ à¥¦¨¬¥ ¢¥­â¨«¨à®¢ -­¨ï [1{3]. �à¨ ¯®áâà®¥­¨¨ ¢ëç¨á«¨â¥«ì­®© ¬®-¤¥«¨ ¨á¯®«ì§®¢ «áï ãá®¢¥àè¥­áâ¢®¢ ­­ë© ¬¥â®¤¤¨áªà¥â­ëå ¢¨åà¥© [4].
�á­®¢­ë¥ ¯à¥¤¯®«®¦¥­¨ï ®â­®á¨â¥«ì­® á¢®©áâ¢áà¥¤ë ¨ ªàë«ì¥¢ ¡ë«¨ á«¥¤ãîé¨¥. �à¥¤  ¯à¥¤-¯®« £ « áì ¨¤¥ «ì­®©, ­¥á¦¨¬ ¥¬®© ¨ ­¥¢¥á®¬®©,ªàë«ìï {  ¡á®«îâ­® â®­ª¨¬¨, ­¥¤¥ä®à¬¨àã¥¬ë-¬¨ ¨ ­¥¯à®­¨æ ¥¬ë¬¨. � ¯¥à¢ë© ¬®¬¥­â ¢à¥¬¥­¨¯à¥¤¯®« £ «®áì ®âáãâáâ¢¨¥ ¢¨åà¥© ¢ áà¥¤¥,   â ª-¦¥ áª®à®áâ¨ ­¥¢®§¬ãé¥­­®£® ¯®â®ª  ­  ¡¥áª®­¥ç-­®áâ¨. �­ «¨§ ä®à¬ë ªàë«ì¥¢,   â ª¦¥ ª¨­¥¬ â¨-ª¨ ¨å âà¥å¬¥à­®£® ¢à é â¥«ì­®-¯®áâã¯ â¥«ì­®£®¤¢¨¦¥­¨ï ¯®§¢®«¨« á¤¥« âì ¢ë¢®¤, çâ® ¤ ­­ë© à¥-¦¨¬ ¬ å®¢ ªàë«ì¥¢ ¬®¦­® ®¯¨á âì ¯à¨ ¯®¬®é¨¤¢ã¬¥à­®£® ¯à¨¡«¨¦¥­¨ï, ­¥ ã¯ãáâ¨¢ ¯à¨ íâ®¬¯à¨­æ¨¯¨ «ì­® ¢ ¦­ëå íää¥ªâ®¢ âà¥å¬¥à­®áâ¨®¡â¥ª ­¨ï.�  å à ªâ¥à­ë© à §¬¥à ¡ë«  ¯à¨­ïâ  ¤«¨­ ¬ ªá¨¬ «ì­®© å®à¤ë ªàë«  ¯ç¥«ë, à á¯®«®¦¥­­®©­  à ááâ®ï­¨¨ 2/3 ¤«¨­ë ªàë«  ®â ¥£® ®á­®¢ ­¨ï,  §  å à ªâ¥à­ãî áª®à®áâì { ¬ ªá¨¬ «ì­ ï áª®-à®áâì ¤¢¨¦¥­¨ï ®á¨ ¢à é¥­¨ï ªàë«  ¢ ¥£® à áç¥â-c
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ISSN 1561 -9087 �à¨ª« ¤­  £÷¤à®¬¥å ­÷ª . 1999. �®¬ 1 (73), N 4. �. 83 { 86­®¬ á¥ç¥­¨¨. �¡¥§à §¬¥à¨¢ ­¨¥ ç áâ®âë ¬ å®¢ªàë«ì¥¢ ¯ç¥«ë ¢ à¥¦¨¬¥ ¢¥­â¨«¨à®¢ ­¨ï (111 �æ)¤ «® ¤«ï ªàã£®¢®© ç áâ®âë ¬ å®¢ (ç¨á«  �âàãå -«ï) ¢¥«¨ç¨­ã, à ¢­ãî 0.46.�¬¥îé¨¥áï íªá¯¥à¨¬¥­â «ì­ë¥ ¤ ­­ë¥ ® âà ¥ª-â®à¨¨ ¤¢¨¦¥­¨ï â®çª¨ ®á¨ ¢à é¥­¨ï ªàë«  ¯ç¥-«ë ¢ ¥£® à áç¥â­®¬ á¥ç¥­¨¨ ¡ë«¨ ¯à¥¤¢ à¨â¥«ì­®®âä¨«ìâà®¢ ­ë,   ¤«ï ¯®«ãç¥­¨ï §­ ç¥­¨© ¢ ¯à®-¬¥¦ãâ®ç­ëå â®çª å ¡ë«  ®áãé¥áâ¢«¥­  ¨­â¥à¯®-«ïæ¨®­­ ï ¯à®æ¥¤ãà . �à¥®¡à §®¢ ­­ë¥ ª®®à¤¨-­ âë á ¯®¢¥àå­®áâ¨ ¢®®¡à ¦ ¥¬®© áä¥àë à ¤¨ã-á  2/3 ¤«¨­ë ªàë«  ¯à®¥ªâ¨à®¢ «¨áì ­  ¯®¢¥àå-­®áâì ¢®®¡à ¦ ¥¬®£® æ¨«¨­¤à  â ª®£® ¦¥ à ¤¨-ãá . �®àà¥ªâ­®áâì ¤ ­­®© ¯à®æ¥¤ãàë ®¡¥á¯¥ç¨-¢ ¥âáï ¤®áâ â®ç­®© ¡«¨§®áâìî â®ç¥ª âà ¥ªâ®à¨¨­  ¯®¢¥àå­®áâ¨ áä¥àë ª á®®â¢¥âáâ¢ãîé¨¬ â®ç-ª ¬ ­  ¯®¢¥àå­®áâ¨ æ¨«¨­¤à . �®á«¥ íâ®£® ª®-®à¤¨­ âë â®ç¥ª âà ¥ªâ®à¨¨ ­  ¯®¢¥àå­®áâ¨ æ¨-«¨­¤à  ¡ë«¨ ¯¥à¥áç¨â ­ë ¢ ¤¥ª àâ®¢ãî á¨áâ¥¬ãª®®à¤¨­ â, ã ª®â®à®© ®áì  ¡áæ¨áá ¥áâì ¯à®¥ªæ¨ï®á¨  ¡áæ¨áá á ¯®¢¥àå­®áâ¨ æ¨«¨­¤à . �à¨ íâ®¬®à¤¨­ â ¬¨ ï¢«ïîâáï ¤«¨­ë ¤ã£ ­  ¯®¢¥àå­®áâ¨æ¨«¨­¤à  ¢ á¥ç¥­¨ïå, ¯¥à¯¥­¤¨ªã«ïà­ëå ¥£® ®á¨,á á®®â¢¥âáâ¢ãîé¨¬¨ §­ ª ¬¨. �®á«¥¤­ïï ¯à®æ¥-¤ãà  íª¢¨¢ «¥­â­  ¢ë¯àï¬«¥­¨î æ¨«¨­¤à¨ç¥áª®©¯®¢¥àå­®áâ¨ ¢ ¯«®áª®áâì. �à¨ íâ®¬ ¤«¨­ë âà -¥ªâ®à¨¨ ¨ £®¤®£à ä  ¢¥ªâ®à  áª®à®áâ¨ ¤¢¨¦¥­¨ïªàë«  á®åà ­ïîâáï.�«ï ¬®¤¥«¨à®¢ ­¨ï ¤¢¨¦¥­¨ï ¢â®à®£® ªàë« ¯ç¥«ë ¡ë« ¯à¨¬¥­¥­ ¬¥â®¤ §¥àª «ì­ëå ®âà ¦¥-­¨©. � áá¬ âà¨¢ «¨áì âà¨ á«ãç ï. �¥à¢ë© { á«ã-ç © ¨§®«¨à®¢ ­­®© ¯ç¥«ë. �â®à®© { á«ãç © ®¤­®©¯ç¥«ë ­  ¯®á ¤®ç­®© ¯«®é ¤ª¥. �à¥â¨© { á«ãç ©¨§®«¨à®¢ ­­®© æ¥¯®çª¨ ¯ç¥«. �ç¥â ¢«¨ï­¨ï ¯®-á ¤®ç­®© ¯«®é ¤ª¨ á®¢¬¥áâ­® á ¢«¨ï­¨¥¬ á¨¬¬¥-âà¨ç­®£® ªàë«  ®áãé¥áâ¢«ï«áï ¯®áà¥¤áâ¢®¬ à á-¯®«®¦¥­¨ï ªàë«  ¢ ª ­ «¥ á ¯ à ««¥«ì­ë¬¨ â¢¥à-¤ë¬¨ ­¥¯à®­¨æ ¥¬ë¬¨ áâ¥­ª ¬¨. �à¨ íâ®¬ ®¤­ ¨§ áâ¥­®ª ¬®¤¥«¨à®¢ «  ¢«¨ï­¨¥ ¢â®à®£® ªàë« ,  ¢â®à ï { ¢«¨ï­¨¥ ¯®á ¤®ç­®© ¯«®é ¤ª¨. �®¤¥-«¨à®¢ ­¨¥ ¬ å®¢ ªàë«ì¥¢ ¯ç¥«, à á¯®«®¦¥­­ëå ¢æ¥¯®çªã, ®áãé¥áâ¢«ï«®áì ¯à¨ ¯®¬®é¨ ¢ëà ¦¥­¨ï¤«ï ¯®â¥­æ¨ «  ®â ¡¥áª®­¥ç­®© æ¥¯®çª¨ ¢¨åà¥© á¯®áâ®ï­­ë¬ è £®¬.�®«ãç¥­ë ª ª ¬£­®¢¥­­ë¥ ¨­â¥£à «ì­ë¥, â ª ¨®áà¥¤­¥­­ë¥ §  ¯¥à¨®¤ ¬ å®¢ ¤¨­ ¬¨ç¥áª¨¥ å à ª-â¥à¨áâ¨ª¨ ªàë« ,   â ª¦¥ å à ªâ¥à¨áâ¨ª¨ ¯®â®-ª  ¢®ªàã£ ­¥£® (¢¨åà¥¢ë¥ ª àâ¨­ë, ¯®«ï áª®à®áâ¨,«¨­¨¨ à ¢­ëå áª®à®áâ¥© ¨ ¤ ¢«¥­¨©,   â ª¦¥ ¬£­®-¢¥­­ë¥ «¨­¨¨ â®ª ). �«ï à áç¥â  ¬£­®¢¥­­ëå «¨-­¨© â®ª  ¡ë«¨ ¢¯¥à¢ë¥ ¯®«ãç¥­ë  ­ «¨â¨ç¥áª¨¥¢ëà ¦¥­¨ï ¤«ï äã­ªæ¨¨ â®ª  ®â ¢¨åàï ¢ ª ­ «¥,  â ª¦¥ ¤«ï ¨§®«¨à®¢ ­­®© æ¥¯®çª¨ ¢¨åà¥©. � áç¥â­¥áâ æ¨®­ à­®£® ¯®«ï ¤ ¢«¥­¨ï ¢ ®¡« áâ¨, ¯à¨-

«¥£ îé¥© ª ªàë«ã, á®¢¥àè îé¥¬ã ¢à é â¥«ì­®{¯®áâã¯ â¥«ì­ë¥ ¬ å®¢ë¥ ¤¢¨¦¥­¨ï, ®áãé¥áâ¢«ï«-áï ¢ á®®â¢¥âáâ¢¨¨ á ¬¥â®¤¨ª®© [5], à §¢¨â®© ¤«ïá«ãç ¥¢ à á¯®«®¦¥­¨ï ªàë«  ¢ ª ­ «¥,   â ª¦¥ ¤«ï¨§®«¨à®¢ ­­®© à¥è¥âª¨ ªàë«ì¥¢.�  à¨á. 1{3 ¯®ª § ­ë ¯®«ï áª®à®áâ¨ ¨ ¬£­®¢¥­-­ë¥ «¨­¨¨ â®ª  ¢ ª®­æ¥ ¯¥à¢®£® ¬ å®¢®£® æ¨ª«  ¢á«ãç ¥ ¨§®«¨à®¢ ­­®© ¯ç¥«ë, ¢ á«ãç ¥ ®¤­®© ¯ç¥-«ë ­  ¯®á ¤®ç­®© ¯«®é ¤ª¥ ¨ ¢ á«ãç ¥ ¨§®«¨à®-¢ ­­®© æ¥¯®çª¨ ¯ç¥« á®®â¢¥âáâ¢¥­­®. � à áç¥â åè¨à¨­  ª ­ «  ¯à¨­¨¬ « áì à ¢­®© 4, çâ® á®®â-¢¥âáâ¢®¢ «® à ááâ®ï­¨î ¬¥¦¤ã ªàë«®¬ ¢ ­¨¦­¥©â®çª¥ ¬ å  ¨ ¯®á ¤®ç­®© ¯«®é ¤ª®©, à ¢­®¬ã 1.�¥«¨ç¨­  è £  ¢ à¥è¥âª¥ ªàë«ì¥¢ à ¢­ï« áì 3.5.�§ à¨á. 1 ¨ 2 ¢¨¤­®, çâ® ¯® ¯à®è¥áâ¢¨¨ ®¤­®£®¯¥à¨®¤  ¢ ª ¦¤®© ¬ å®¢®© ¯®«ã¯«®áª®áâ¨ ®¡à §®-¢ «®áì ¯® ¤¢  ªàã¯­®¬ áèâ ¡­ëå ¢¨åàï á ¯à®â¨-¢®¯®«®¦­ë¬¨ ­ ¯à ¢«¥­¨ï¬¨ ¢à é¥­¨ï, ª®â®àë¥£¥­¥à¨àãîâ æ¨àªã«ïæ¨®­­®¥ â¥ç¥­¨¥. �«ï á«ãç -¥¢ 1 ¨ 2 ­¥ ­ ¡«î¤ ¥âáï ª ç¥áâ¢¥­­ëå à §«¨ç¨© ¢å à ªâ¥à¥ £¥­¥à¨àã¥¬®£® ¯®â®ª . �¬¥áâ¥ á â¥¬,¢¨¤­®, çâ® ¢«¨ï­¨¥ ¯®á ¤®ç­®© ¯«®é ¤ª¨ ¯à¨¢®-¤¨â ª ¯®ï¢«¥­¨î ¡®«¥¥ áâàãªâãà¨à®¢ ­­ëå ¢¨åà¥-¢ëå ®¡à §®¢ ­¨©. � á«ãç ¥, ª®£¤  ¯ç¥«ë à á¯®«®-¦¥­ë ¤àã£ §  ¤àã£®¬ ¢ æ¥¯®çªã á è £®¬ 3.5 (á¬.à¨á. 3), ¢ ª®­æ¥ ª ¦¤®£® ¯¥à¨®¤  ¬ å®¢ ¢¡«¨§¨¯«®áª®áâ¨ á¨¬¬¥âà¨¨ ­ ¡«î¤ ¥âáï àï¤ ç¥à¥¤ãî-é¨åáï ¯® §­ ªã ¢¨åà¥©, ­¨¦¥ ª®â®à®£® áä®à¬¨à®-¢ «áï ­¥¯à¥àë¢­ë© ¯®â®ª, ¢ë­®áïé¨© ¢®§¤ãå ¨§ã«ìï (ã«¥© à á¯®«®¦¥­ á ¯à ¢®© áâ®à®­ë).�  à¨á. 4 ¯®ª § ­® ¯®¢¥¤¥­¨¥ ª®íää¨æ¨¥­â®¢­®à¬ «ì­®© á¨«ë ( ) ¨ á¨«ë âï£¨ (¡) ­  ª ¦¤®¬¨§ ªàë«ì¥¢ §  ¢â®à®© ¨ âà¥â¨© ¯¥à¨®¤ë ¬ å®¢.�à ¢­¨â¥«ì­ë©  ­ «¨§ ä®à¬¨àãîé¥£®áï ¢¨åà¥-¢®£® â¥ç¥­¨ï ¢®ªàã£ ªàë«ì¥¢ ­  ¯à®âï¦¥­¨¨ ¬ -å®¢®£® æ¨ª«  ¨ á®®â¢¥âáâ¢ãîé¥£® ¯®¢¥¤¥­¨ï ¬£­®-¢¥­­ëå ¨­â¥£à «ì­ëå å à ªâ¥à¨áâ¨ª ªàë«ì¥¢ ¯®-§¢®«¨« á¤¥« âì ¯à¥¤¯®«®¦¥­¨¥, çâ® ¤ ­­ë© à¥¦¨¬à ¡®âë ªàë«ì¥¢ ­ á¥ª®¬ëå, â ª¦¥ ª ª ¨ ¯®«¥â­ë¥à¥¦¨¬ë, ®á­®¢ ­ ­  ¨­¥àæ¨®­­®{¢¨åà¥¢®¬ ¯à¨­-æ¨¯¥ [6]. � ç áâ­®áâ¨ (á¬. à¨á. 4), ¯¥à¢ë© ®â-à¨æ â¥«ì­ë© ¯¨ª ­®à¬ «ì­®© á¨«ë (¨, á®®â¢¥â-áâ¢¥­­®, ¢â®à®© ¯®«®¦¨â¥«ì­ë© ¯¨ª á¨«ë âï£¨)¤®«¦¥­ ¡ëâì ®¡ãá«®¢«¥­ á¨« ¬¨ ¨­¥àæ¨®­­®© ¯à¨-à®¤ë (­¥áâ æ¨®­ à­ë¬¨ ¯à¨á®¥¤¨­¥­­ë¬¨ ¬ áá -¬¨ ¢®§¤ãå ). �â®à®© ®âà¨æ â¥«ì­ë© ¯¨ª ­®à¬ «ì-­®© á¨«ë (¨, á®®â¢¥âáâ¢¥­­®, âà¥â¨© ¯®«®¦¨â¥«ì-­ë© ¯¨ª á¨«ë âï£¨) á¢ï§ ­ á à §¢¨â¨¥¬ ¤¨­ ¬¨-ç¥áª®£® áàë¢  ¯®â®ª  á ¯à ¢®© (¯¥à¥¤­¥©) ªà®¬-ª¨ ªàë« , â® ¥áâì á á¨« ¬¨ ¢¨åà¥¢®© ¯à¨à®¤ë.�¥à¢ë© ¯®«®¦¨â¥«ì­ë© ¯¨ª ­®à¬ «ì­®© á¨«ë (¨,á®®â¢¥âáâ¢¥­­®, ®âà¨æ â¥«ì­ë© ¯¨ª á¨«ë âï£¨),®ç¥¢¨¤­®, ®¡ãá«®¢«¥­ ®¡®¨¬¨ ãª § ­­ë¬¨ á¨« ¬¨,â ª ª ª ªàë«® á®¢¥àè ¥â áâ àâ ®â ¯«®áª®áâ¨ á¨¬-84 �. �. �¥å®¢æ®¢, �. �­£¥, �. � åâ¨£ «ì
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