
ISSN 1561 -9087 �à¨ª« ¤  £÷¤à®¬¥å ÷ª . 2000. �®¬ 2 (74), N 3. �. 65 { 74��� 532.528��������� ����������� ������������������������� ��������. �. ��������áâ¨âãâ £¨¤à®¬¥å ¨ª¨ ��� �ªà ¨ë, �¨¥¢�®«ãç¥® 15.06.2000�áá«¥¤ã¥âáï ¢«¨ï¨¥ ª®áâàãªâ¨¢ëå ¯ à ¬¥âà®¢ áã¯¥àª ¢¨â¨àãîé¥© ¬®¤¥«¨   ¯à®å®¤¨¬®¥ ¥î à ááâ®ï¨¥ ¨  å à ªâ¥à ¥¥ ¢®§¬ãé¥®£® ¤¢¨¦¥¨ï. �®ª § ®, çâ® ¯à¨¬¥¥¨¥ ¤¢¨£ â¥«ï ¯®§¢®«ï¥â ¯®¢ëá¨âì ¤ «ì®áâì â®«ìª®¯à¨ ¨á¯®«ì§®¢ ¨¨ ¢ëá®ª®íää¥ªâ¨¢®£® â®¯«¨¢ . �áâ ®¢«¥®, çâ® å à ªâ¥à ¢®§¬ãé¥®£® ¤¢¨¦¥¨ï ¬®¤¥«¨ áã-é¥áâ¢¥® § ¢¨á¨â ®â § §®à  ¬¥¦¤ã ª®à¬®¢®© ç áâìî ¬®¤¥«¨ ¨ £à ¨æ¥© ª ¢¥àë. �à¨ ¡®«ìè®¬ § §®à¥ â¨¯¨ç ïä®à¬  ¤¢¨¦¥¨ï ¯à¥¤áâ ¢«ï¥â á®¡®© ãáâ®¢¨¢è¨¥áï ª®«¥¡ ¨ï á  ¬¯«¨âã¤®© ¨ ç áâ®â®©, ¥ § ¢¨áïé¨¬¨ ®â  ç «ì-ëå ãá«®¢¨©. �à¨ ¬ «®¬ § §®à¥ ¢®§¬®¦ë à §«¨çë¥ ä®à¬ë ¤¢¨¦¥¨ï: ¥ãáâ®©ç¨¢®¥ ¤¢¨¦¥¨¥,  á¨¬¬¥âà¨çë¥áâ æ¨® àë¥ ª®«¥¡ ¨ï, ¥à¥£ã«ïàë¥ ª®«¥¡ ¨ï.�®á«÷¤¦ãõâìáï ¢¯«¨¢ ª®áâàãªâ¨¢¨å ¯ à ¬¥âà÷¢ áã¯¥àª ¢÷âãîç®ù ¬®¤¥«÷   ¢÷¤áâ ì, é® ¢®  ¬®¦¥ ¯®¤®« â¨, ÷®á®¡«¨¢®áâ÷ ùù §¡ãà¥®£® àãåã. �áâ ®¢«¥®, é® § áâ®áã¢ ï ¤¢¨£ã  ¤®§¢®«¨âì §¡÷«ìè¨â¨ ¯à®å®¤¨¬ã ¢÷¤áâ ì«¨è¥ §  ã¬®¢¨ § áâ®áã¢ ï ¢¨á®ª®¥ä¥ªâ¨¢®£® ¯ «¨¢ . � ª®¦ ¢áâ ®¢«¥®, é® å à ªâ¥à §¡ãà¥®£® àãåã áãââõ¢®§ «¥¦¨âì ¢÷¤ § §®àã ¬÷¦ ª®à¬®¢®î ç áâ¨®î ¬®¤¥«÷ ÷ £à ¨æ¥î ª ¢¥à¨. �à¨ ¢¥«¨ª¨å § §®à å â¨¯®¢  ä®à¬ §¡ãà¥®£® àãåã ï¢«ïõ á®¡®î ª®«¨¢ ï §  ¬¯«÷âã¤®î ÷ ç áâ®â®î, é® ¥ § «¥¦ âì ¢÷¤ ¯®ç âª®¢¨å ã¬®¢. �à¨ ¬ «®¬ã§ §®à÷ ¬®¦«¨¢÷ à÷§®¬ ÷â÷ ä®à¬¨ àãåã: ¥áâ÷©ª¨© àãå,  á¨¬¥âà¨ç÷ áâ æ÷® à÷ ª®«¨¢ ï, ¥à¥£ã«ïà÷ ª®«¨¢ ï.Inuence of a supercavitating model design parameters on the model range and its perturbed motion features is investi-gated. It is shown, that a propulsive devise can increase the model range if high-e�cient fuel were used only. The modelperturbed motion depends on clearance between the model stern part and a cavity wall. If clearance is grate, the motionis stationary oscillation, amplitude and frequency being independent on initial conditions. Di�erent forms of motion arepossible if clearance is small: unstable motion, stationary asymmetric oscillation, irregular oscillation.���������¢¨¦¥¨¥ á¢®¡®¤ëå áã¯¥àª ¢¨â¨àãîé¨å ¬®¤¥-«¥© áãé¥áâ¢¥® ®â«¨ç ¥âáï ®â ¤¢¨¦¥¨ï ¬®¤¥«¥©®¡ëç®£® â¨¯  ¯à¨ á¯«®è®¬ ®¡â¥ª ¨¨.� §«¨ç¨¥ ®¯à¥¤¥«ï¥âáï â¥¬, çâ® ¡®«ìè ï ç áâìáã¯¥àª ¢¨â¨àãîé¥© ¬®¤¥«¨ ¥ ¢§ ¨¬®¤¥©áâ¢ã¥â á ¡¥£ îé¨¬ ¯®â®ª®¬ ¨ £¨¤à®¤¨ ¬¨ç¥áª¨¥ á¨«ë¢®§¨ª îâ â®«ìª®   ¯¥à¥¤¥¬ ª®æ¥ ¬®¤¥«¨ (ª -¢¨â â®à¥) ¨ ¢¡«¨§¨ ¥¥ § ¤¥£® ª®æ . �®«¥¥ â®£®,§ ¤¨© ª®¥æ ¬®¤¥«¨ ¬®¦¥â ¢ â¥ç¥¨¥ § ç¨â¥«ì-ëå ¯à®¬¥¦ãâª®¢ ¢à¥¬¥¨ ¥ ª á âìáï £à ¨æ ª -¢¥àë ¨«¨ ¨¬¥âì á ¨¬¨ «¨èì ªà âª®¢à¥¬¥ë¥¯¥à¨®¤¨ç¥áª¨¥ ª®â ªâë.�à ªâ¨ç¥áª¨© ¨â¥à¥á ¯à¥¤áâ ¢«ïîâ ¤¢   á¯¥ª-â  ¯à®¡«¥¬ë: à ááâ®ï¨¥, ¯à®å®¤¨¬®¥ ¬®¤¥«ìî ¯®¨¥àæ¨¨, ¨ ãáâ®©ç¨¢®áâì ¥¥ ¤¢¨¦¥¨ï.����������, ���������� ��������®¯à®â¨¢«¥¨¥ ¤¢¨¦¥¨î áã¯¥àª ¢¨â¨àãîé¥©¬®¤¥«¨, ¯®«®áâìî ®å¢ âë¢ ¥¬®© ª ¢¥à®©, à ¢-® á®¯à®â¨¢«¥¨î ª ¢¨â â®à  ¨ à ááç¨âë¢ ¥âáï¯® ä®à¬ã«¥ Rx = �V 22 cxnSn; (1)

£¤¥ � { ¯«®â®áâì ¦¨¤ª®áâ¨; V { áª®à®áâì ¬®¤¥«¨;Sn { ¯«®é ¤ì ª ¢¨â â®à ; cxn { ¥£® ª®íää¨æ¨¥âá®¯à®â¨¢«¥¨ï (¤«ï ¤¨áª  cxn = 0:82(1 + �), £¤¥� { ç¨á«® ª ¢¨â æ¨¨ [1]). �à¨ ¬ «ëå ç¨á« å ª -¢¨â æ¨¨ cxn ¬®¦® áç¨â âì ¯®áâ®ïë¬. �®£¤ ãà ¢¥¨¥ ¤¢¨¦¥¨ï ¬®¤¥«¨, ¬ áá  ª®â®à®© à ¢ m, § ¯¨è¥âáï ¢ ¢¨¤¥dVdt = �kV 2; (2)£¤¥ k = �cxnSn2m : (3)�£® à¥è¥¨¥ ¤ ¥â § ¢¨á¨¬®áâì ¯à®©¤¥®£® ¯ãâ¨S ®â áª®à®áâ¨ ¢ ¢¨¤¥:S(V ) = 1k lnV0V ; (4)£¤¥ V0 {  ç «ì ï áª®à®áâì ¬®¤¥«¨.�âáî¤  á«¥¤ã¥â, çâ® ¬®¤¥«ì ¤¢¨¦¥âáï ¡¥áª®¥ç-® ¤®«£® ¨ ¯à®å®¤¨â ¡¥áª®¥ç® ¡®«ìè®¥ à ááâ®-ï¨¥. �«ï â®£®, çâ®¡ë à áç¥â ¤ «ì®áâ¨ ¨¬¥«á¬ëá«, ¥®¡å®¤¨¬® ãáâ ®¢¨âì ªà¨â¥à¨¨, ¯® ª®â®-àë¬ ®¯à¥¤¥«ï¥âáï ª®¥ç ï â®çª  ¯ãâ¨.� ª¨¬¨ ªà¨â¥à¨ï¬¨ ¬®£ãâ ¡ëâì á¨¦¥¨¥ áª®-à®áâ¨ ¤® ®¯à¥¤¥«¥®© ¢¥«¨ç¨ë, ã¬¥ìè¥¨¥ ª¨-¥â¨ç¥áª®© í¥à£¨¨ ¬®¤¥«¨ ¤® ®¯à¥¤¥«¥®© ¢¥«¨-ç¨ë ¨«¨ ¨áç¥§®¢¥¨¥ § §®à  ¬¥¦¤ã ¬®¤¥«ìî ¨c �. �. �ãâ¨«¨, 2000 65



ISSN 1561 -9087 �à¨ª« ¤  £÷¤à®¬¥å ÷ª . 2000. �®¬ 2 (74), N 3. �. 65 { 74áâ¥ª ¬¨ ª ¢¥àë. �®áª®«ìªã ¢â®à®© ¨ âà¥â¨©ªà¨â¥à¨¨ ®¤®§ ç® ®¯à¥¤¥«ïîâ § ç¥¨¥ ª®¥ç-®© áª®à®áâ¨, ¬®¦® áç¨â âì, çâ® ¥¯®áà¥¤áâ¢¥-®¥ ¥¥ § ¤ ¨¥ ï¢«ï¥âáï  ¨¡®«¥¥ ¯à®áâë¬ ¨ ã¨-¢¥àá «ìë¬ á¯®á®¡®¬ ®¯à¥¤¥«¥¨ï ¤ «ì®áâ¨.�à¨ § ¤ ®¬ ®â®è¥¨¨  ç «ì®© ¨ ª®¥ç-®© áª®à®áâ¨ ¤ «ì®áâì § ¢¨á¨â ®â ¬ ááë ¬®¤¥-«¨ m ¨ à ¤¨ãá  ª ¢¨â â®à  rn, ®¯à¥¤¥«ïîé¥£® á®-¯à®â¨¢«¥¨¥ ¤¢¨¦¥¨î. �®áª®«ìªã ¬®¤¥«ì ¤®«¦ à §¬¥é âìáï ¢ ª ¢¥à¥, ¥¥ ¬ ªá¨¬ «ì® ¢®§¬®¦- ï ¬ áá  m § ¢¨á¨â ®â ¯«®â®áâ¨ ¬ â¥à¨ «  �b,¤«¨ë ¬®¤¥«¨ L ¨ ¯®¯¥à¥çëå à §¬¥à®¢ ª ¢¥àë,®¯à¥¤¥«ï¥¬ëå â¥¬ ¦¥ à ¤¨ãá®¬ ª ¢¨â â®à .�â¨ âà¨ ¥§ ¢¨á¨¬ë¥ ¢¥«¨ç¨ë ¨ ®¯à¥¤¥«ïîââ® ¬ ªá¨¬ «ì®¥ à ááâ®ï¨¥, ª®â®à®¥ ¬®¤¥«ì ¬®-¦¥â ¯à®©â¨ ¯® ¨¥àæ¨¨.�ãé¥áâ¢¥®, çâ® ¬ áá  ¬®¤¥«¨ à áâ¥â ¡ëáâà¥¥,ç¥¬ L, ® ¬¥¤«¥¥¥, ç¥¬ r2n. � íâ®¬ ¬®¦® ã¡¥-¤¨âìáï,  ¯¯à®ªá¨¬¨à®¢ ¢ ä®à¬ã ª ¢¥àë § ¢¨á¨-¬®áâìî ¢¨¤  [2] r(x) = rn( xrn )�; (5)£¤¥ � < 0 ¤«ï ¢ë¯ãª«®© ª ¢¥àë. �®£¤  ®¡ê¥¬¯¥à¥¤¥© ç áâ¨ ª ¢¥àë ¤«¨®© L ®¯à¥¤¥«¨âáï § -¢¨á¨¬®áâìîW (rn; L) = �1 + 2� r2(1��)n L1+2�: (6)�«¥¤®¢ â¥«ì®, ¯à¨ ä¨ªá¨à®¢ ®© ¤«¨¥ ¨ ¢®§-à áâ îé¥¬ à ¤¨ãá¥ ª ¢¨â â®à  á®¯à®â¨¢«¥¨¥ à -áâ¥â ¡ëáâà¥¥, ç¥¬ ¬ áá , ª®íää¨æ¨¥â k ¢ ãà ¢¥-¨¨ (2) ã¢¥«¨ç¨¢ ¥âáï ¨ ¤ «ì®áâì ¯ ¤ ¥â.�áá«¥¤®¢ ¨¥ ¢«¨ï¨ï ¯ à ¬¥âà®¢ áã¯¥àª ¢¨â¨-àãîé¨å ¬®¤¥«¥©   ¤ «ì®áâì ¯à®¢®¤¨«®áì ¯ãâ¥¬ç¨á«¥®£® ¬®¤¥«¨à®¢ ¨ï ¨å ¤¢¨¦¥¨ï á ¯®¬®-éìî ¯à®£à ¬¬ë SCAV13, à §à ¡®â ®© ¢ ������ �ªà ¨ë. �â  ¯à®£à ¬¬  ¯®§¢®«ï¥â à ááç¨-â âì:{ å à ªâ¥à¨áâ¨ª¨ (®¡ê¥¬, ¬ ááã ¨ â.¯.) ¬®¤¥«¨,á®áâ ¢«¥®© ¨§ âà¥å ãá¥ç¥ëå ª®ãá®¢;{ à §¬¥àë áâ æ¨® à®© ª ¢¥àë, ®¡à §®¢ ®©ª ¢¨â â®à®¬ ¬®¤¥«¨ ¯à¨ § ¤ ®© áª®à®áâ¨ ¨ £«ã-¡¨¥ å®¤  ¨ § §®àë ¬¥¦¤ã ¬®¤¥«ìî ¨ £à ¨æ¥© ª -¢¥àë;{ § ¢¨á¨¬®áâì áª®à®áâ¨ ¬®¤¥«¨ ®â ¯à®©¤¥®£®¯ãâ¨ ¤«ï áã¯¥àª ¢¨â¨àãîé¥© ¬®¤¥«¨, ¤¢¨£ îé¥©-áï ¯® ¨¥àæ¨¨;{ ®á®¢ë¥ à §¬¥àë ¥áâ æ¨® à®© ª ¢¥àë(¤«¨  ¨ ¤¨ ¬¥âà ¬¨¤¥«ï) ¢ ¯à®¨§¢®«ì®© â®çª¥¤¨áâ æ¨¨.�áå®¤ë¬¨ ¤ ë¬¨ ï¢«ïîâáï à §¬¥àë ¬®¤¥«¨,¯«®â®áâì ¬ â¥à¨ « ,  ç «ì ï áª®à®áâì ¨ £«ã¡¨-  å®¤ .

�¨á. 1. �«¨ï¨¥ à §¬¥à®¢ ¬®¤¥«¨   ¤ «ì®áâì� áç¥âë ¡ë«¨ ¯à®¢¥¤¥ë ¤«ï á¥à¨¨ ¨§ 30 ¬®-¤¥«¥©. �á®¢ë¥ ¨å ¯ à ¬¥âàë: ¯«®â®áâì7:85£=c¬3; ¤«¨  150, 200 ¨ 250 ¬¬; ¤¨ ¬¥âà ª -¢¨â â®à  1, 1.5, 2, 2.5 ¨ 3 ¬¬. �áâ «ìë¥ à §¬¥àë¬®¤¥«¥© ¢ë¡¨à «¨áì â ª¨¬ ®¡à §®¬, çâ®¡ë ¬®¤¥«ìà §¬¥é « áì ¢ ª ¢¥à¥, ®¡à §ã¥¬®© ª ¢¨â â®à®¬¯à¨ áª®à®áâ¨ Va, à ¢®© 300 ¨«¨ 600 ¬/á, á § §®à®¬¥ ¬¥¥¥ 1 ¬¬. �à¨ íâ®¬ ¬ áá  ¬®¤¥«¥© á®áâ ¢«ï« ®â 60 ¤® 780 £.� «ì®áâì å®¤  ®¯à¥¤¥«ï« áì ª ª à ááâ®ï¨¥,  ª®â®à®¬ áª®à®áâì ¬®¤¥«¨ ã¬¥ìè « áì ¢ 2.4 à § .�¥§ã«ìâ âë à áç¥â®¢ ¯à¨¢¥¤¥ë   à¨á. 1.�¨ ¯®¤â¢¥à¤¨«¨, çâ®  ¨¡®«ìè ï ¤ «ì®áâì¤®áâ¨£ ¥âáï ã ¤«¨ëå ¬®¤¥«¥© á ¬ «¥ìª¨¬ ª -¢¨â â®à®¬. � ã¢¥«¨ç¥¨¥¬ ¤¨ ¬¥âà  ª ¢¨â â®à ¨«¨ ã¬¥ìè¥¨¥¬ ¤«¨ë ¬®¤¥«¨ ¤ «ì®áâì à¥§ª®ã¬¥ìè ¥âáï.� ª, ¬®¤¥«ì ¤«¨®© 250 ¬¬ á ª ¢¨â â®à®¬ ¤¨ -¬¥âà®¬ 1 ¬¬ ¢¥á¨â 156 £ ¨ ¯à®å®¤¨â 420 ¬, â ª ï¦¥ ¬®¤¥«ì á ¤¨ ¬¥âà®¬ ª ¢¨â â®à  3 ¬¬ ¨¬¥¥â¬ ááã 743 £, ® ¯à®å®¤¨â ¢á¥£® 220 ¬. �¬¥ìè¥-¨¥ ¤ «ì®áâ¨ ¯®çâ¨ ¢ 2 à §  á¢ï§ ® á â¥¬, çâ®ã¢¥«¨ç¥¨¥ ¬ ááë ¯à¨¡«¨§¨â¥«ì® ¢ 5 à § á®¯à®-¢®¦¤ ¥âáï ã¢¥«¨ç¥¨¥¬ á®¯à®â¨¢«¥¨ï ¢ 9 à §.�á«¨ ¡ë ¤«¨  ¬®¤¥«¨ ¡ë«  ã¢¥«¨ç¥  ¯à®¯®à-æ¨® «ì® ¤¨ ¬¥âàã ª ¢¨â â®à  ¨ á®áâ ¢«ï« 750 ¬¬, â® ¬ áá  ã¢¥«¨ç¨« áì ¡ë ¢ 27 à § ¨ á®-áâ ¢¨«  4.2 ª£, ® ¤ «ì®áâì ¢®§à®á«  ¡ë â®«ìª® ¢3 à § , â.¥. ¤® 1260 ¬.� ã¬¥ìè¥¨¥¬ ¤«¨ë ¬®¤¥«¨ á¨¦ ¥âáï ¥¥ ¬ á-á , á«¥¤®¢ â¥«ì®, ¨ ¤ «ì®áâì. �®¤¥«ì ¤«¨®©66 �. �. �ãâ¨«¨



ISSN 1561 -9087 �à¨ª« ¤  £÷¤à®¬¥å ÷ª . 2000. �®¬ 2 (74), N 3. �. 65 { 74150 ¬¬ á ª ¢¨â â®à®¬ ¤¨ ¬¥âà®¬ 1 ¬¬ ¨¬¥¥â ¤ «ì-®áâì 160 ¬,   á ª ¢¨â â®à®¬ ¤¨ ¬¥âà®¬ 3 ¬¬ {¢á¥£® 80 ¬.�¢¥«¨ç¥¨¥ à áç¥â®© áª®à®áâ¨ á 300 ¤® 600 ¬/á¯à¨¢®¤¨â ª ã¬¥ìè¥¨î  ç «ì®£® § §®à  ¨ ¥ª®-â®à®¬ã ã¢¥«¨ç¥¨î ¬ ááë ¬®¤¥«¨. �®®â¢¥âáâ¢¥-® ã¢¥«¨ç¨¢ ¥âáï ¤ «ì®áâì.� áç¥âë ¯®ª §ë¢ îâ, çâ® ¤«ï ¤®áâ¨¦¥¨ï  ¨-¡®«ìè¥© ¤ «ì®áâ¨ ¦¥« â¥«ì® ¯à®¥ªâ¨à®¢ âì¬®¤¥«ì â ª¨¬ ®¡à §®¬, çâ®¡ë ¢ãâà¨ ª ¢¥àë®áâ ¢ «®áì ¢®§¬®¦® ¬¥ìè¥ á¢®¡®¤®£® ¯à®-áâà áâ¢ .������� ��������� �� ������������� �������¤¨¬ ¨§ ¢®§¬®¦ëå ¯ãâ¥© ¯®¢ëè¥¨ï ¤ «ì®-áâ¨ å®¤  ¬®¤¥«¨ ï¢«ï¥âáï ¯à¨¬¥¥¨¥ ¤¢¨£ â¥«ï, ¯à¨¬¥à, à ª¥â®£®.�¢¨¦¥¨¥ ¬®¤¥«¨ á ¤¢¨£ â¥«¥¬ ¨¬¥¥â ¤¢¥ ®á®-¡¥®áâ¨. �®-¯¥à¢ëå,   ¬®¤¥«ì ¤¥©áâ¢ã¥â á¨« âï£¨, ª®¬¯¥á¨àãîé ï ç áâì á¨«ë á®¯à®â¨¢«¥¨ï.�®-¢â®àëå, ç áâì ¬ â¥à¨ «  ¬®¤¥«¨ ¤®«¦  ¡ëâì§ ¬¥¥  â®¯«¨¢®¬, ¯«®â®áâì ª®â®à®£® �f áãé¥-áâ¢¥® ¬¥ìè¥. �®íâ®¬ã ¬ áá  ¬®¤¥«¨ á ¤¢¨£ â¥-«¥¬, ®á®¡¥® ¢ ª®æ¥ ¯ãâ¨, ¬¥ìè¥ ¬ ááë á¯«®è-®© ¬®¤¥«¨.�ï£  à ª¥â®£® ¤¢¨£ â¥«ï ¬®¦¥â ¡ëâì ®¯à¥¤¥«¥-  ¨§ á®®â®è¥¨ïTp = Qf dmfdt ; (7)£¤¥ Tp { âï£  ¤¢¨£ â¥«ï; mf { ¬ áá  â®¯«¨¢ ; Qf{ ã¤¥«ìë© ¨¬¯ã«ìá â®¯«¨¢ . �̈ ¯¨çë¥ § ç¥¨ïQf «¥¦ â ¢ ¯à¥¤¥« å ®â 200 ¤® 500 ª�á/(ª£/á).�¬¯ã«ìá á¨«ë Tp §  ¢á¥ ¢à¥¬ï à ¡®âë ¤¢¨£ â¥«ïá®áâ ¢¨â Kf = Qfmf : (8)�á«¨ ®¡ê¥¬ ª ¬¥àë ¤¢¨£ â¥«ï à ¢¥ Wc, â®ã¬¥ìè¥¨¥ ¬ ááë ¬®¤¥«¨ ¡ã¤¥â�m0 = (�b � �f )Wc (9)¢  ç «¥ ¯ãâ¨ ¨ �m0 = �bWc (10)¢ ª®æ¥ ¯ãâ¨.� à¥§ã«ìâ â¥ ®¡é¨© à á¯®« £ ¥¬ë© ¨¬¯ã«ìá á®-áâ ¢¨âK0 = m0V0 +Wc [�fQf � V0(�b � �f )] : (11)

�¨á. 2. �å¥¬  ¬®¤¥«¨�ëà ¦¥¨¥ ¢ áª®¡ª å ®¡à é ¥âáï ¢ 0 ¯à¨Vcr = Qf �f�b � �f : (12)�à¨ V0 < Vcr,  ç «ìë© ¨¬¯ã«ìá ã¢¥«¨ç¨¢ ¥â-áï, ¨ ¬®¦® à ááç¨âë¢ âì   ã¢¥«¨ç¥¨¥ ¤ «ì®-áâ¨. � ¯à®â¨¢, ¯à¨ V0 > Vcr ® ã¬¥ìè ¥âáï, ¨á«¥¤ã¥â ®¦¨¤ âì, çâ® ¬®¤¥«ì á ¤¢¨£ â¥«¥¬ ¯à®©¤¥â¬¥ìè¥¥ à ááâ®ï¨¥, ç¥¬ á¯«®è ï.�«ï à áç¥â  ¤¢¨¦¥¨ï ¬®¤¥«¨ á ¤¢¨£ â¥«¥¬ ¡ë-«  à §à ¡®â   ¯à®£à ¬¬  CDILM, ¢ª«îç îé ï¡«®ª ¤«ï à áç¥â  å à ªâ¥à¨áâ¨ª â¥«  á ¯®«®áâìî,§ ¯®«¥®© â®¯«¨¢®¬, ¨ ¡«®ª ¤«ï à áç¥â  âï£¨¤¢¨£ â¥«ï; ãà ¢¥¨ï ¤¢¨¦¥¨ï ¤®¯®«¥ë á®®â-¢¥âáâ¢ãîé¨¬¨ á« £ ¥¬ë¬¨.� ¡«®ª¥ à áç¥â  å à ªâ¥à¨áâ¨ª â¥«  ¯à®£à ¬¬ëCDILM ¢¥è¨© ª®âãà â¥«   ¯¯à®ªá¨¬¨àã¥âáïç¥âëàì¬ï ãá¥ç¥ë¬¨ ª®ãá ¬¨ (à¨á. 2). �®¤¥«ì¬®¦¥â á®¤¥à¦ âì ¯®«®áâì ¢ ¢¨¤¥ ãá¥ç¥®£® ª®-ãá ,  ç¨ îé¥£®áï   § ¤ ®¬ à ááâ®ï¨¨ ®âª ¢¨â â®à  ¨ § ª ç¨¢ îé¥£®áï ¢ ª®à¬¥ ¬®¤¥«¨.�¯à¥¤¥«ïîâáï: ®¡ê¥¬ ¬®¤¥«¨ ¯® ¥¥ ¢¥è¥¬ã ª®-âãàã, ®¡ê¥¬ ¯®«®áâ¨, ¬ áá  ¬®¤¥«¨ á â®¯«¨¢®¬,¬ áá  â®¯«¨¢ , ¯®«®¦¥¨¥ æ¥âà  ¨¥àæ¨¨ ¨ ¬®-¬¥â ¨¥àæ¨¨.�«®ª à áç¥â  âï£¨ ¢ë¯®«ï¥â à áç¥â ¬ ááë â®¯-«¨¢  ¨ ¥¥ ¯à®¨§¢®¤®© ¯® ¢à¥¬¥¨. �à¨ íâ®¬ ¯à¥¤-¯®« £ ¥âáï, çâ® £®à¥¨¥  ç¨ ¥âáï ¢ ¬®¬¥â ¢à¥-¬¥¨ t0f ,   áª®à®áâì £®à¥¨ï ï¢«ï¥âáï «¨¥©®©äãªæ¨¥© ¢à¥¬¥¨. �à ¢¥¨¥ ¤«ï à áç¥â  ¬ ááë¥á£®à¥¢è¥£® â®¯«¨¢  ¨¬¥¥â ¢¨¤mf (t) = mf0 �1� af0(t� t0f )� 12af1(t� t0f )2� :(13)�«¥¤®¢ â¥«ì®,�. �. �ãâ¨«¨ 67
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�¨á. 3. �«¨ï¨¥ íää¥ªâ¨¢®áâ¨ â®¯«¨¢    ¤ «ì®áâìTp(t) = Qfmf0 [af0 + af1(t � t0f )] : (14)�¤¥áì mf0 {  ç «ì ï ¬ áá  â®¯«¨¢ . �®íä-ä¨æ¨¥âë af0[á�1] ¨ af1[á�2] ®¯à¥¤¥«ïîâ áª®à®áâì£®à¥¨ï â®¯«¨¢ .� ¯à®æ¥áá¥ áç¥â  ¢ë¢®¤ïâáï ¯à®©¤¥ë© ¯ãâì,áª®à®áâì, ¢à¥¬ï, âï£  ¨ ®áâ â®ª â®¯«¨¢ . �ç¥â¯à¥ªà é ¥âáï, ¥á«¨ áª®à®áâì ¨«¨ ª¨¥â¨ç¥áª ïí¥à£¨ï ã¬¥ìè «¨áì ¤® § ¤ ®© (ªà¨â¨ç¥áª®©)¢¥«¨ç¨ë, § §®à ¬¥¦¤ã â¥«®¬ ¨ ª ¢¥à®© ã¬¥ì-è «áï ¤® ã«ï ¨«¨ ¥á«¨ ¬®¤¥«ì ¯à®è«  § ¤ ®¥à ááâ®ï¨¥.�à¨ ¨áá«¥¤®¢ ¨¨ ¢«¨ï¨ï à ª¥â®£® ¤¢¨£ â¥«ï  ¤ «ì®áâì å®¤  ¬®¤¥«¥© ¢ ª ç¥áâ¢¥ ¡ §®¢ëå ¡ë-«¨ ¢ë¡à ë âà¨ ¬®¤¥«¨ ¯à¥¤ë¤ãé¥© á¥à¨¨, ¤¢¥¤«¨®© 250 ¬¬ ¨ ®¤  ¤«¨®© 150 ¬¬. � àì¨à®-¢ «¨áì  ç «ì ï áª®à®áâì ¬®¤¥«¨ (1200, 1000, 800¨ 600 ¬/á) ¨ ã¤¥«ìë© ¨¬¯ã«ìá â®¯«¨¢  (200, 400¨ 600 ª�á/(ª£/á)). �«®â®áâì â®¯«¨¢  ¢® ¢á¥å á«ã-ç ïå ¯à¨¨¬ « áì à ¢®© 1:85£=á¬3.� à áç¥â å â ª¦¥ ¯à¨¨¬ «®áì, çâ® £®à¥¨¥¯à®¨áå®¤¨â á ¯®áâ®ï®© áª®à®áâìî (ª®íää¨æ¨¥âaf1 ¢ ãà ¢¥¨¨ (13) à ¢¥ 0). �¥«¨ç¨  ª®íää¨-æ¨¥â  af0 ¢ë¡¨à « áì â ª¨¬ ®¡à §®¬, çâ®¡ë § ¢à¥¬ï ¤¢¨¦¥¨ï ¢á¥ â®¯«¨¢® á£®à¥«®. � ç¥¨¥¥£® ¡ë«® à §«¨çë¬ ¨ á®áâ ¢«ï«® ®â 2 ¤® 12 ¤«ïà §ëå ¬®¤¥«¥©, â. ¥. £®à¥¨¥ â®¯«¨¢  ¯à®¤®«-¦ «®áì 1/2 { 1/12 á. � íâ®¬ á«ãç ¥ ¡®«ìèãî ç áâì¯ãâ¨ ¬®¤¥«ì ¯à®å®¤¨«  á à ¡®â îé¨¬ ¤¢¨£ â¥«¥¬.�¥§ã«ìâ âë à áç¥â®¢ ¤«ï ®¤®© ¨§ ¬®¤¥«¥© ¯à¨-¢¥¤¥ë   à¨á. 3.�¨¤®, çâ® ¯à¨ ã¤¥«ì®¬ ¨¬¯ã«ìá¥ Qf = 200 § -¬¥  ¬ â¥à¨ «  ¬®¤¥«¨ â®¯«¨¢®¬ ¥ ¤ ¥â ¢ë¨£àë-è  ¢ ¤ «ì®áâ¨. � ª®© ¦¥ à¥§ã«ìâ â ¯®«ãç¥ ¤«ï¤àã£¨å ¬®¤¥«¥©. �®«¥¥ íää¥ªâ¨¢®¥ â®¯«¨¢® ¤ ¥â

®¯à¥¤¥«¥ë© ¢ë¨£àëè ¢ ¤ «ì®áâ¨ { ®â 30% ¯à¨¡®«ìè®©  ç «ì®© áª®à®áâ¨ ¤® 150% ¯à¨ ¬ «®©.�«ï ¡®«¥¥ «¥£ª¨å ¬®¤¥«¥© ( ¯à¨¬¥à,  «î¬¨¨-¥¢ëå) à¥§ã«ìâ âë ¡ë«¨ ¡ë ¤àã£¨¬¨.�à¥¤áâ ¢«ï¥â ¨â¥à¥á ¨áá«¥¤®¢ âì ¢«¨ï¨¥ à¥-¦¨¬  à ¡®âë ¤¢¨£ â¥«ï   ¯à®å®¤¨¬®¥ ¬®¤¥«ìîà ááâ®ï¨¥ ¨  ©â¨ ®¯â¨¬ «ìë© à¥¦¨¬.�à¥¤¯®«®¦¨¬, çâ® ¤¢¨¦¥¨¥ ¬®¤¥«¨   ¤¨áâ -æ¨¨ á®áâ®¨â ¨§ âà¥å ãç áâª®¢: 1. � ç «ìë© ãç -áâ®ª ¤¢¨¦¥¨ï ¯® ¨¥àæ¨¨ ¡¥§ âï£¨; 2. � ¢®¬¥à-®¥ ¤¢¨¦¥¨¥ á® áª®à®áâìî V1 ¯à¨ âï£¥, à ¢®©á®¯à®â¨¢«¥¨î; 3. � ª«îç¨â¥«ìë© ãç áâ®ª ¤¢¨-¦¥¨ï ¯® ¨¥àæ¨¨.� ááâ®ï¨¥, ¯à®å®¤¨¬®¥   ª ¦¤®¬ ãç áâª¥, § -¢¨á¨â ®â áª®à®áâ¨ V1.�¢¨¦¥¨¥   ãç áâª å 1 ¨ 3 ®¯¨áë¢ ¥âáï ãà ¢-¥¨ï¬¨ à §¤¥«  1.�  ¢â®à®¬ ãç áâª¥ ¤¢¨¦¥¨¥ à ¢®¬¥à®, âï£ à ¢  á®¯à®â¨¢«¥¨î,   ¢à¥¬ï £®à¥¨ï â®¯«¨¢ ¬®¦® ®¯à¥¤¥«¨âì ¨§ ¢ëà ¦¥¨ï (14). �®£¤  ¤«ï¯à®©¤¥®£®   íâ®¬ ãç áâª¥ ¯ãâ¨ ¯®«ãç¨¬:S2 = Qfmf0kmV 21 : (15)� ª¨¬ ®¡à §®¬, ¯ãâì, ¯à®å®¤¨¬ë©   1 ¨ 2ãç áâª å, ã¢¥«¨ç¨¢ ¥âáï á ã¬¥ìè¥¨¥¬ V1. �ãâì,¯à®å®¤¨¬ë©   3 ãç áâª¥, ã¬¥ìè ¥âáï, ®¤ ª®áã¬¬  S1 + S2 ®â V1 ¥ § ¢¨á¨â:S1 + S3 = 1k ln V0Ve ; (16)£¤¥ Ve { ªà¨â¨ç¥áª ï (ª®¥ç ï) áª®à®áâì.�«¥¤®¢ â¥«ì®, ®¡é¥¥ à ááâ®ï¨¥ ã¢¥«¨ç¨¢ ¥â-áï á ã¬¥ìè¥¨¥¬ V1.�®íâ®¬ã ¤¢¨£ â¥«ì ¤®«¦¥ ¢ª«îç âìáï ¯à¨ áª®-à®áâ¨, «¨èì ¥¬®£® ¯à¥¢ëè îé¥© ªà¨â¨ç¥áªãî.�¨á«¥ë¥ à áç¥âë ¯®¤â¢¥à¤¨«¨ á¯à ¢¥¤«¨¢®áâìíâ®© áå¥¬ë. �® ¢á¥å á«ãç ïå, ª®£¤  â®¯«¨¢® ãá¯¥-¢ «® ¯®«®áâìî á£®à¥âì ¤® â®£®, ª ª áª®à®áâì ¬®-¤¥«¨ ã¯ «  ¤® ªà¨â¨ç¥áª®© ¢¥«¨ç¨ë, ¤ «ì®áâì¢®§à áâ «  á ã¢¥«¨ç¥¨¥¬ ¢à¥¬¥¨ ¢ª«îç¥¨ï ¤¢¨-£ â¥«ï.�  à¨á. 4 ¯®ª §   § ¢¨á¨¬®áâì áª®à®áâ¨ ®â¯à®©¤¥®£® ¯ãâ¨ ¤«ï ¬®¤¥«¨ á à ¡®â îé¨¬ ¤¢¨-£ â¥«¥¬ ¯à¨ áâ àâ®¢®¬ ¢à¥¬¥¨ 0.6 á (ªà¨¢ ï 1),0.2 á (ªà¨¢ ï 2), ¤«ï ¨áå®¤®© á¯«®è®© ¬®¤¥«¨(ªà¨¢ ï 3), ¯®«®© ¬®¤¥«¨ ¡¥§ ¤¢¨£ â¥«ï (ªà¨¢ ï 4).�¨¤®, çâ® ¯à¨ à ¥¬ ¢ª«îç¥¨¨ ¤¢¨£ â¥«ï ¬®-¤¥«ì ¯à®å®¤¨â ¥¡®«ìè®¥ à ááâ®ï¨¥ á ¯®¢ëè¥-®© áª®à®áâìî, § â¥¬ ¡ëáâà® â®à¬®§¨âáï.�áá«¥¤®¢ ¨¥ § ¢¨á¨¬®áâ¨ ¤ «ì®áâ¨ ®â áª®à®-áâ¨ £®à¥¨ï â®¯«¨¢  ¯à¨ ä¨ªá¨à®¢ ®¬ ¢à¥¬¥¨¢ª«îç¥¨ï ¯®ª § «®, çâ® ¤ «ì®áâì ¯« ¢® á¨¦ -¥âáï ¯à¨ ã¢¥«¨ç¥¨¨ áª®à®áâ¨ £®à¥¨ï. �¤ ª®,68 �. �. �ãâ¨«¨
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�¨á. 4. � ¢¨á¨¬®áâì áª®à®áâ¨ ®â ¯ãâ¨¯à¨ à §«¨ç®¬ ¢à¥¬¥¨ § ¯ãáª  ¤¢¨£ â¥«ï
�¨á. 5. � ¢¨á¨¬®áâì áª®à®áâ¨ ®â ¯ãâ¨¯à¨ à §«¨ç®© áª®à®áâ¨ £®à¥¨ï â®¯«¨¢ ¯à¨ ®ç¥ì ¬ «®© áª®à®áâ¨ £®à¥¨ï âï£  ®ª §ë¢ -¥âáï ¥¤®áâ â®ç®© ¤«ï ¯®¤¤¥à¦ ¨ï ¯®áâ®ï®©áª®à®áâ¨ ¬®¤¥«¨, ¯®á«¥¤ïï â®à¬®§¨âáï ¨ ¤ «ì-®áâì à¥§ª® á®ªà é ¥âáï.�  à¨á. 5 ¯®ª § ® ¨§¬¥¥¨¥ áª®à®áâ¨ ¬®¤¥«¨¯à¨ à §®© áª®à®áâ¨ £®à¥¨ï â®¯«¨¢ . �à¨¢ ï 1á®®â¢¥âáâ¢ã¥â § ç¥¨î af0 = 1:75 á�1 (¬ ªá¨¬ã¬¤ «ì®áâ¨), ¯à¨ íâ®¬ âï£  ãà ¢®¢¥è¨¢ ¥â á®¯à®-â¨¢«¥¨¥ ¨ ¬®¤¥«ì ¯®á«¥ ¢ª«îç¥¨ï ¤¢¨£ â¥«ï ¤¢¨-¦¥âáï à ¢®¬¥à®. �à¨ af0 = 2:5 á�1 (ªà¨¢ ï 2)áª®à®áâì ¬®¤¥«¨ ã¢¥«¨ç¨¢ ¥âáï, ® ¢à¥¬ï à ¡®âë¤¢¨£ â¥«ï ã¬¥ìè¨«®áì, ¨ ¤ «ì®áâì ¨§¬¥¨« áì¥§ ç¨â¥«ì®. �à¨ af0 = 1:5 á�1 (ªà¨¢ ï 3) ¬®-¤¥«ì â¥àï¥â áª®à®áâì ¨ ¯à¨ à ¡®â îé¥¬ ¤¢¨£ â¥-«¥, çâ® áª § «®áì   ¤ «ì®áâ¨. � ¥¥ ¢ª«îç¥¨¥¤¢¨£ â¥«ï (ªà¨¢ ï 4) â ª¦¥ ¢¥¤¥â ª ¯®â¥à¥ ¤ «ì-®áâ¨.� áç¥âë ¯®ª § «¨, çâ® ®¯â¨¬¨§ æ¨ï à¥¦¨¬ à ¡®âë ¤¢¨£ â¥«ï ¯®§¢®«ï¥â ¯®¢ëá¨âì ¤ «ì®áâì  10 %.

����������� ������������ ���-����� �������¯¨á ¨¥ ¬¥â®¤¨ª¨¨áá« ¥¤®¢ ¨ï�áá«¥¤®¢ ¨¥ ¢®§¬ãé¥®£® ¤¢¨¦¥¨ï ¬®¤¥«¨¯à®¢®¤¨«®áì ¬¥â®¤®¬ ç¨á«¥®£® ¨â¥£à¨à®¢ ¨ïãà ¢¥¨© ¤¢¨¦¥¨ï ¯à¨ § ¤ ëå  ç «ìëåãá«®¢¨ïå. �â¨ ãà ¢¥¨ï ¢ª«îç îâ [3]: ) á®¡áâ¢¥® ãà ¢¥¨ï ¤¢¨¦¥¨ï;¡) ãà ¢¥¨ï ¤«ï à áç¥â  à §¬¥à®¢, ä®à¬ë ¨ ¯®-«®¦¥¨ï ª ¢¥àë;¢) ãà ¢¥¨ï, á¢ï§ë¢ îé¨¥ £¨¤à®¤¨ ¬¨ç¥áª¨¥á¨«ë á ¯ à ¬¥âà ¬¨ ª ¢¥àë ¨ á ¯ à ¬¥âà ¬¨¤¢¨¦¥¨ï â¥« .�à ¢¥¨ï ¤¢¨¦¥¨ï ®¡é¥¨§¢¥áâë [4].�à ¢¥¨ï ¤«ï à áç¥â  à §¬¥à®¢ ª ¢¥àë¢ª«îç îâ ä®à¬ã«ë ¤«ï à áç¥â  ®á®¢ëå ¥¥ à §-¬¥à®¢ (à ¤¨ãá   ¨¡®«ìè¥£® á¥ç¥¨ï Rc ¨ ¯®«ã-¤«¨ë Lc) ¨ à ¤¨ãá    § ¤ ®¬ à ááâ®ï¨¨ x ®âª ¢¨â â®à . �®á«¥¤¨© ®¯à¥¤¥«ï¥âáï á®®â®è¥¨-¥¬ [1]R(x) = Rcs1� �2 j 1� tx � V (t � tx)Lc(t � tx) j2=�; (17)£¤¥ tx { ¢à¥¬ï, ¯à®è¥¤è¥¥ á ¬®¬¥â  ®¡à §®¢ ¨ïà áá¬ âà¨¢ ¥¬®£® á¥ç¥¨ï ª ¢¥àë; � { ¯®¯à ¢®ç-ë© ª®íää¨æ¨¥â, ª®â®àë© ¯à¨¨¬ «áï à ¢ë¬ 1.�â  ä®à¬ã«  á¯à ¢¥¤«¨¢  ¯à¨ x > 2rn.�®«®¦¥¨¥ ®á¨ ª ¢¥àë ®¯à¥¤¥«ï¥âáï:{ âà ¥ªâ®à¨¥© æ¥âà  ª ¢¨â â®à ;{ á¬¥é¥¨¥¬ ª ¢¥àë ¯®¤ ¤¥©áâ¢¨¥¬ á¨«ë �à-å¨¬¥¤ ;{ á¬¥é¥¨¥¬, ¢ë§¢ ë¬  «¨ç¨¥¬ ¯®¤ê¥¬®©á¨«ë   ª ¢¨â â®à¥.�®«®¦¥¨¥ æ¥âà  ª ¢¨â â®à  ¢ ¬®¬¥â ¢à¥¬¥-¨ t ®¯à¥¤¥«ï¥âáï § ¢¨á¨¬®áâìîyn(t) = ym(t) +  (t)Ln; (18)£¤¥ ym { ª®®¤¨ â  æ¥âà  ¨¥àæ¨¨ ¬®¤¥«¨; Ln {à ááâ®ï¨¥ ®â ª ¢¨â â®à  ¤® æ¥âà  ¨¥àæ¨¨;  (t){ ã£®« â £ ¦ .�«¥¤®¢ â¥«ì®, ¨¬¥ï § ¢¨á¨¬®áâ¨ ym(t) ¨  (t)¤«ï ¥ª®â®à®£® ¯à®¬¥¦ãâª  ¢à¥¬¥¨, ¬®¦® ¢®á-áâ ®¢¨âì âà ¥ªâ®à¨î æ¥âà  ª ¢¨â â®à , ª®â®-à ï ¢ ¯¥à¢®¬ ¯à¨¡«¨¦¥¨¨ ï¢«ï¥âáï £¥®¬¥âà¨ç¥-áª¨¬ ¬¥áâ®¬ æ¥âà®¢ á¥ç¥¨© ª ¢¥àë.�¨«  ¯« ¢ãç¥áâ¨ ª ¢¥àë ¨ ¯®¤ê¥¬ ï á¨«  ª -¢¨â â®à  ¢ë§ë¢ îâ á¬¥é¥¨¥ ®á¨ ª ¢¥àë ®ââà ¥ªâ®à¨¨ ª ¢¨â â®à . �®à¬ã«ë ¤«ï à áç¥â ¢¥«¨ç¨ë ¨ áª®à®áâ¨ íâ®£® á¬¥é¥¨ï ¯à¨¢¥¤¥ë¢ [1]. �¨ á®¤¥à¦ â ¯ à ¬¥âàë ¤¢¨¦¥¨ï â¥« �. �. �ãâ¨«¨ 69



ISSN 1561 -9087 �à¨ª« ¤  £÷¤à®¬¥å ÷ª . 2000. �®¬ 2 (74), N 3. �. 65 { 74¢ ¬®¬¥â ®¡à §®¢ ¨ï à áá¬ âà¨¢ ¥¬®£® á¥ç¥¨ïª ¢¥àë ¨ ¯ à ¬¥âàë íâ®£® á¥ç¥¨ï ¢ à áá¬ âà¨-¢ ¥¬ë© ¬®¬¥â ¢à¥¬¥¨.� ª¨¬ ®¡à §®¬, ª®®à¤¨ â  æ¥âà  ª ¢¥àë yc®¯à¥¤¥«ï¥âáï á®®â®è¥¨¥¬yc(t) = ym(t� tx) +  (t � tx)Ln + Ycg(x)++Fny(t� tx)Ycy(x; t); (19)  áª®à®áâì ¥£® á¬¥é¥¨ï § ¢¨á¨¬®áâìîVc(t) = Vcg(x) + Fny(t� tx)Y �cy(x; t); (20)£¤¥ Ycg(x); Vcg(x) { á¬¥é¥¨¥ ¨ áª®à®áâì á¬¥é¥¨ïæ¥âà  ª ¢¥àë ¯®¤ ¤¥©áâ¢¨¥¬ á¨«ë ¯« ¢ãç¥áâ¨;Fny(t� tx) { ¯®¤ê¥¬ ï á¨«  ª ¢¨â â®à  ¢ ¬®¬¥â®¡à §®¢ ¨ï á¥ç¥¨ï ª ¢¥àë; Ycy(x; t) { ¬®¦¨-â¥«ì, § ¢¨áïé¨© ®â ä®à¬ë ª ¢¥àë.�®®à¤¨ â  â®çª¨ x   ®á¨ ¬®¤¥«¨ ¢ ¬®¬¥â tà ¢  y(x; t) = ym(t) +  (t)(Ln � x) (21)¨ ¥¥ áª®à®áâìVy(x; t) = Vym(t) + 
(Ln � x); (22)£¤¥ 
 { ã£«®¢ ï áª®à®áâì ¬®¤¥«¨.�âáî¤   å®¤¨¬ ¯®£àã¦¥¨¥ ¯à®¨§¢®«ì®£® á¥-ç¥¨ï ¬®¤¥«¨ ¢ ¨¦îî ¨«¨ ¢¥àåîî £à ¨æë ª -¢¥àë ¨ ®â®á¨â¥«ìãî áª®à®áâì á¥ç¥¨ï ¬®¤¥«¨¨ á¥ç¥¨ï ª ¢¥àë.�à¨¢¥¤¥ë¥ á®®â®è¥¨ï á¯à ¢¥¤«¨¢ë ¤«ï «î-¡®£® § ª®  ¤¢¨¦¥¨ï ¬®¤¥«¨. � ç áâëå á«ãç ïå¤¢¨¦¥¨ï á ¯®áâ®ïë¬ ã£«®¬  â ª¨ ¨«¨ á ¯®áâ®-ï®© ã£«®¢®© áª®à®áâìî ¬®¦® ¯®«ãç¨âì ¡®«¥¥ã¤®¡ë¥ ¤«ï ¯à ªâ¨ç¥áª¨å à áç¥â®¢ ¢ëà ¦¥¨ï.�á¯®«ì§ãï á¢ï§ ãî á ¬®¤¥«ìî á¨áâ¥¬ã ª®®à-¤¨ â [4] ¨ ¯à¥¥¡à¥£ ï á®áâ ¢«ïîé¨¬¨, á¢ï§ -ë¬¨ á ¤¢¨¦¥¨¥¬ ª ¢¥àë ¯®¤ ¤¥©áâ¢¨¥¬ á¨«ë¯« ¢ãç¥áâ¨ ¨ ¯®¤ê¥¬®© á¨«ë ª ¢¨â â®à , ¯®«ã-ç¨¬ á«¥¤ãîé¥¥ ¢ëà ¦¥¨¥ ¤«ï áª®à®áâ¨ æ¥âà á¥ç¥¨ï ª ¢¥àë ®â®á¨â¥«ì® ¬®¤¥«¨:uá(x; t) = V �m(t) �
(t)(Ln � x); (23)£¤¥ �m { ã£®«  â ª¨ ¢ æ¥âà¥ ¨¥àæ¨¨ ¬®¤¥«¨; x{ à ááâ®ï¨¥ ®â ª ¢¨â â®à  ¤® à áá¬ âà¨¢ ¥¬®£®á¥ç¥¨ï.�à¨ ¤¢¨¦¥¨¨ á ¯®áâ®ïë¬ ã£«®¬  â ª¨ ¡¥§ã£«®¢®© áª®à®áâ¨ (¯àï¬®«¨¥©®¥ ¤¢¨¦¥¨¥) ¨-â¥£à¨à®¢ ¨¥ á®®â®è¥¨ï (23) ¯à¨¢®¤¨â ª á«¥¤ã-îé¥¬ã ¢ëà ¦¥¨î ¤«ï à ááâ®ï¨ï ¬¥¦¤ã ®áï¬¨¬®¤¥«¨ ¨ ª ¢¥àë ac:ac(x) = �mx: (24)

�á«¨ ã£®«  â ª¨ ¨ ã£«®¢ ï áª®à®áâì ¯®áâ®ïë(à ¢®¬¥à®¥ ¤¢¨¦¥¨¥ ¯® ®ªàã¦®áâ¨), â® ¯®«ã-ç¨¬: ac(x) = �mx� 
V (Lnx� x22 ): (25)�®«ìè®© ¨â¥à¥á ¯à¥¤áâ ¢«ï¥â ¯àï¬®«¨¥©®¥¤¢¨¦¥¨¥ á ¯®áâ®ï®© ã£«®¢®© áª®à®áâìî. �íâ®¬ á«ãç ¥ ã£®«  â ª¨ ¡ã¤¥â ¯¥à¥¬¥ë¬,   ¢ë-à ¦¥¨¥ ¤«ï à ááâ®ï¨ï ac ¨¬¥¥â ¢¨¤ac(x; t) = x[�m(t) � 
V (Ln � x)]; (26)£¤¥ �m(t) { ã£®«  â ª¨ ¢ æ¥âà¥ ¨¥àæ¨¨ ¬®¤¥«¨ ¢à áá¬ âà¨¢ ¥¬ë© ¬®¬¥â ¢à¥¬¥¨.�®«ãç¥ë¥ á®®â®è¥¨ï ¯®§¢®«ïîâ ®æ¥¨âì¢«¨ï¨¥ ¢®§¬ãé¥¨©, ¢®§¨ª îé¨å ¯à¨ ¤¢¨¦¥¨¨¬®¤¥«¨,   ¯¥à¥à á¯à¥¤¥«¥¨¥ § §®à®¢ ¬¥¦¤ã ¬®-¤¥«ìî ¨ £à ¨æ¥© ª ¢¥àë.�̈ ¤à®¤¨ ¬¨ç¥áª¨¥ á¨«ë�á®¢ë¬¨ £¨¤à®¤¨ ¬¨ç¥áª¨¬¨ á¨« ¬¨, ¤¥©-áâ¢ãîé¨¬¨   ¬®¤¥«ì ¢ á«ãç ¥, ¥á«¨ ¤¨ ¬¥âà «î-¡®£® ¥¥ á¥ç¥¨ï ¬¥ìè¥ ¤¨ ¬¥âà  á®®â¢¥âáâ¢ãî-é¥£® á¥ç¥¨ï ª ¢¥àë, ï¢«ïîâáï á¨«    ª ¢¨â -â®à¥ ¨ á¨« , ¢®§¨ª îé ï ¯à¨ ª®â ªâ¥ ¡®ª®¢®©¯®¢¥àå®áâ¨ â¥«  á £à ¨æ¥© ª ¢¥àë.�¨« , ¤¥©áâ¢ãîé ï   ª ¢¨â â®à, § ¢¨á¨â [1] ®âã£«  ¬¥¦¤ã ¢¥ªâ®à®¬ áª®à®áâ¨ ª ¢¨â â®à  ®â®-á¨â¥«ì® ¦¨¤ª®áâ¨ ¨ ®à¬ «ìî ª ª ¢¨â â®àã. �á«ãç ¥ ¨¤¥ «ì®© ¦¨¤ª®áâ¨ ¨ ¯«®áª®£® ª ¢¨â â®-à , ¯¥à¯¥¤¨ªã«ïà®£® ®á¨ ¬®¤¥«¨, ®  á¢®¤¨âáï ªá¨«¥ á®¯à®â¨¢«¥¨ï.�à¨ á¨¬¬¥âà¨ç®¬ ®¡â¥ª ¨¨ â ª®£® ª ¢¨â â®-à  ¤¥©áâ¢ãîé ï   ¥£® á¨«   ¯à ¢«¥  ¯® ®á¨¬®¤¥«¨ ¨ ¥ á®§¤ ¥â ¬®¬¥â  ®â®á¨â¥«ì® ¥¥ æ¥-âà  ¨¥àæ¨¨. � ¨¤¥ «ì®© ¦¨¤ª®áâ¨  àãè¥¨¥á¨¬¬¥âà¨¨ ®¡â¥ª ¨ï ¥ ¯à¨¢®¤¨â ª ¯®ï¢«¥¨î á®-áâ ¢«ïîé¥©, ¯¥à¯¥¤¨ªã«ïà®© ®á¨ ¬®¤¥«¨. �®§-¬®¦® â®«ìª® á¬¥é¥¨¥ «¨¨¨ ¤¥©áâ¢¨ï íâ®© á¨«ë  ¢¥«¨ç¨ã, ¥ ¯à¥¢ëè îéãî à ¤¨ãá  ª ¢¨â â®-à .� à¥ «ì®© ¦¨¤ª®áâ¨ ¢®§¬®¦® ¯®ï¢«¥¨¥ ¯®¯¥-à¥ç®© á¨«ë ¢á«¥¤áâ¢¨¥  á¨¬¬¥âà¨¨ á¨« âà¥¨ï  ª ¢¨â®â®à¥.� á®¦ «¥¨î,  ¬ ¥ ¨§¢¥áâë ç¨á«¥ë¥ § -ç¥¨ï ª®íää¨æ¨¥â®¢, ãç¨âë¢ îé¨å ¤¢  ã¯®¬ïã-âëå íää¥ªâ .�¨«ë, ¢®§¨ª îé¨¥   ¡®ª®¢®© ¯®¢¥àå®áâ¨ ¬®-¤¥«¨ ¢ á«ãç ¥, ª®£¤  ¥¥ à ¤¨ãá ¬¥ìè¥ à ¤¨ãá ª ¢¥àë, ®¯à¥¤¥«ïîâáï ¯® â¥®à¨¨ £«¨áá¨à®¢ ¨ïâ®ª®£® â¥«  [23], ¯à¨ íâ®¬ ¨á¯®«ì§ã¥âáï à¥è¥¨¥§ ¤ ç¨ ® ¯®£àã¦¥¨¨ ªàã£®¢®© ¤ã¦ª¨ ¢ á¦¨¬ î-éãîáï ªàã£®¢ãî á¢®¡®¤ãî ¯®¢¥àå®áâì. � à¥-§ã«ìâ â¥ ¯®«ãç ¥âáï ¯à®áâ®¥ ¢ëà ¦¥¨¥ ¤«ï á¨-«ë, ¤¥©áâ¢ãîé¥©   âã ç áâì ¬®¤¥«¨, ª®â®à ï à á-70 �. �. �ãâ¨«¨



ISSN 1561 -9087 �à¨ª« ¤  £÷¤à®¬¥å ÷ª . 2000. �®¬ 2 (74), N 3. �. 65 { 74¯®«®¦¥  ¢¯¥à¥¤¨ à áá¬ âà¨¢ ¥¬®£® á¥ç¥¨ï, ç¥-à¥§ áª®à®áâì ®â®á¨â¥«ì®£® á¬¥é¥¨ï â¥«  ¨ ª -¢¥àë U1, áª®à®áâì á¦ â¨ï á¥ç¥¨ï ª ¢¥àë U2,áà¥¤îî ¢¥«¨ç¨ã § §®à  ¬¥¦¤ã £à ¨æ ¬¨ ¬®¤¥-«¨ ¨ ª ¢¥àë ¨ ¯®£àã¦¥¨¥ ¨¦¥© â®çª¨ á¥ç¥¨ï¬®¤¥«¨ ®â®á¨â¥«ì® ¥¢®§¬ãé¥®© £à ¨æë ª -¢¥àë h.�«ï ¥æ¨«¨¤à¨ç¥áª¨å â¥« áª®à®áâì U2 á«¥¤ã¥â®¯à¥¤¥«ïâì á ãç¥â®¬ ã£«  à áè¨à¥¨ï ¯®¢¥àå®-áâ¨ â¥« .�¥«¨ç¨ë h ¨ U1 § ¢¨áïâ ®â ¯à¥¤ë¤ãé¥£® ¤¢¨-¦¥¨ï ¬®¤¥«¨, á¬. ãà ¢¥¨ï (21) ¨ (22). � á¨-«ã íâ®£® á¨áâ¥¬  ãà ¢¥¨© ¤¢¨¦¥¨ï áã¯¥àª ¢¨-â¨àãîé¥£® â¥«  ï¢«ï¥âáï á¨áâ¥¬®© ãà ¢¥¨© á§ ¯ §¤ë¢ ¨¥¬ [6], ¨ ¤«ï ®¯à¥¤¥«¥®áâ¨ à¥è¥¨ï ç «ìë¥ ãá«®¢¨ï ¤®«¦ë ¡ëâì § ¤ ë   ®âà¥§-ª¥ ¯ãâ¨, à ¢®¬ ¤«¨¥ ¬®¤¥«¨.�ëà ¦¥¨¥ ¤«ï £¨¤à®¤¨ ¬¨ç¥áª®£® ¬®¬¥â ,¢®§¨ª îé¥£® ¯à¨ £«¨áá¨à®¢ ¨¨ ¬®¤¥«¨ ¯® £à -¨æ¥ ª ¢¥àë, ¯®«ãç ¥âáï ¤®áâ â®ç® á«®¦ë¬.�®íâ®¬ã à áç¥â ¥£® ®áãé¥áâ¢«ï¥âáï ¬¥â®¤®¬ ç¨-á«¥®£® ¨â¥£à¨à®¢ ¨ï.�«ï à áç¥â  ¤¢¨¦¥¨ï áã¯¥àª ¢¨â¨àãîé¨å ¬®-¤¥«¥© ¯® ¯à¨¢¥¤¥ë¬ ãà ¢¥¨ï¬ ¡ë«  à §à ¡®-â   ¯à®£à ¬¬  DCAVM-i.for, ª®â®à ï ¯®§¢®«ï¥âà ááç¨âë¢ âì ¤¢¨¦¥¨¥ ¬®¤¥«¥© ¢ ª ¢¥à å, ®¡à -§ãîé¨åáï ª ª ¯à¨ ®ç¥ì ¨§ª¨å, â ª ¨ ¯à¨ ¢ëá®-ª¨å ç¨á« å ª ¢¨â æ¨¨. �à¨ ®ç¥ì ¨§ª¨å ç¨á« åª ¢¨â æ¨¨ ¬®¤¥«ì à á¯®«®¦¥  ¢ ¯¥à¥¤¥© ç áâ¨ª ¢¥àë, ¯à¨ç¥¬ ã£®« ¬¥¦¤ã ®¡à §ãîé¥© ¯®¢¥àå-®áâ¨ ¬®¤¥«¨ ¨ £à ¨æ¥© ª ¢¥àë ®ç¥ì ¬ «. �â®á®§¤ ¥â ®¯à¥¤¥«¥ë¥ âàã¤®áâ¨ ¯à¨ à áç¥â¥ ¤«¨-ë á¬®ç¥®© ç áâ¨ ¬®¤¥«¨ ¨ ¯à®¤®«ì®£® ¬®¬¥-â . � ¯à®£à ¬¬¥ DCAVM-i à áç¥â ¢§ ¨¬®£®¯®-«®¦¥¨ï ¬®¤¥«¨ ¨ ª ¢¥àë ¯à®¨§¢®¤¨âáï ¤«ï ¥-áª®«ìª¨å ¯®¯¥à¥çëå á¥ç¥¨©, çâ® ¯®¢ëè ¥â ¥£®â®ç®áâì.�áá«¥¤®¢ ¨¥ ¯®¢¥¤¥¨ï ¬®¤¥«¥©�«ï áà ¢¨â¥«ì®© ®æ¥ª¨ ¯®¢¥¤¥¨ï à §«¨çëå¬®¤¥«¥© ¯à®¢®¤¨«®áì ¨â¥£à¨à®¢ ¨¥ ãà ¢¥¨©¤¢¨¦¥¨ï ¯à¨ ®¤¨ ª®¢ëå  ç «ìëå ãá«®¢¨ïå.� ç «ìë¥ ãá«®¢¨ï ¯®¤¡¨à «¨áì â ª¨¬ ®¡à §®¬,çâ®¡ë ¢  ç «ìë© ¬®¬¥â ¢à¥¬¥¨ ¬®¤¥«ì ¤¢¨£ -« áì ¢ £®à¨§®â «ì®¬  ¯à ¢«¥¨¨, ¨¬¥ï ¥¡®«ì-è®© ã£®« â £ ¦  ¨ ¥¡®«ìèãî ã£«®¢ãî áª®à®áâì.� ª  ç «ì®© ã£«®¢®© áª®à®áâ¨ ¢ë¡¨à «áï â -ª¨¬ ®¡à §®¬, çâ®¡ë  ¡á®«îâ ï ¢¥«¨ç¨  ã£« â £ ¦  ã¢¥«¨ç¨¢ « áì. �¥à¥§ ¥ª®â®à®¥ ¢à¥¬ïª®à¬®¢ ï ç áâì ¬®¤¥«¨ ª á « áì £à ¨æë ª ¢¥à-ë ¨  ç¨ «®áì ª®«¥¡ â¥«ì®¥ ¤¢¨¦¥¨¥ (à¨á. 6).�¡ëç® ¢ ç «¥  ¬¯«¨âã¤  ª®«¥¡ ¨© § ¬¥â® ¨§-¬¥ï« áì, ®, ¤®áâ¨£ã¢ ¥ª®â®à®© ¢¥«¨ç¨ë, áâ -¡¨«¨§¨à®¢ « áì. �  à¨á. 6 ¯à¨¢¥¤¥ ¯à¨¬¥à § ¢¨-á¨¬®áâ¨ ã£«  â £ ¦ , ã£«®¢®© áª®à®áâ¨, ¯®¤ê¥¬-

�¨á. 6. �¢¨¦¥¨¥ ¬®¤¥«¨ ¯à¨ ¡®«ìè®¬ § §®à¥
�¨á. 7. � §®¢ ï âà ¥ªâ®à¨ï ª®«¥¡ ¨© ¬®¤¥«¨ ¢ª ¢¥à¥®© á¨«ë ¨ ¯à®¤®«ì®£® ¬®¬¥â  ®â ¯à®©¤¥®£®¯ãâ¨.� £«ï¤®¥ ¯à¥¤áâ ¢«¥¨¥ ® ¯à®æ¥áá¥ ¤ îâ ä -§®¢ë¥ âà ¥ªâ®à¨¨ [7], â. ¥. § ¢¨á¨¬®áâì ã£«®¢®©áª®à®áâ¨ ®â ã£«  â £ ¦  (à¨á. 7). �¡ëç® ä §®-¢ë¥ âà ¥ªâ®à¨¨ ¯à¥¤áâ ¢«ïîâ á®¡®© á¯¨à «¨, ª®-â®àë¥ á¦¨¬ îâáï ¯à¨ ãáâ®©ç¨¢®¬ ¤¢¨¦¥¨¨ ¨«¨à áè¨àïîâáï ¯à¨ ¥ãáâ®©ç¨¢®¬. � §®¢ ï âà ¥ª-â®à¨ï ¢ ¢¨¤¥ § ¬ªãâ®© ªà¨¢®© á®®â¢¥âáâ¢ã¥â  ¢-â®ª®«¥¡ â¥«ì®¬ã à¥¦¨¬ã. �¢¨¦¥¨¥ ¯® ä §®¢®©âà ¥ªâ®à¨¨ ¯à®¨áå®¤¨â ¯® ç á®¢®© áâà¥«ª¥.�  ¯à¨¢®¤¨¬ëå à¨áãª å ¯®ª § ë â ª¦¥ ¯®¤ê-¥¬ ï á¨«  ¨ ¯à®¤®«ìë© ¬®¬¥â.� á«ãç ¥ ¤¢¨¦¥¨ï ¬®¤¥«¨ ¢ ª ¢¥à¥ á ¡®«ìè¨¬§ §®à®¬ ¢¨â®ª á¯¨à «¨ á®áâ®¨â ¨§ ¤¢ãå ¯àï¬ëå,¯ à ««¥«ìëå ®á¨  , ¨ ¤¢ãå ªà¨¢®«¨¥©ëå ãç áâ-ª®¢. �àï¬®«¨¥©ë¥ ãç áâª¨ á®®â¢¥âáâ¢ãîâ ¤¢¨-¦¥¨î ¬®¤¥«¨ ¡¥§ ª®â ªâ  á® áâ¥ª ¬¨, ª®£¤  £¨-¤à®¤¨ ¬¨ç¥áª¨¥ á¨«ë ®âáãâáâ¢ãîâ ¨ ã£«®¢ ï áª®-�. �. �ãâ¨«¨ 71



ISSN 1561 -9087 �à¨ª« ¤  £÷¤à®¬¥å ÷ª . 2000. �®¬ 2 (74), N 3. �. 65 { 74à®áâì ®áâ ¥âáï ¥¨§¬¥®©.�«¨ï¨¥ ä®à¬ë ¬®¤¥«¨   å à ªâ¥à ¥¥¤¢¨¦¥¨ï�«ï â®£®, çâ®¡ë ®æ¥¨âì ¢«¨ï¨¥ ¤¨ ¬¥âà  ª -¢¨â â®à  ¨ § §®à  ¢ å¢®áâ¥   ¯®¢¥¤¥¨¥ ¬®¤¥«¨,¡ë«  ¯à®¢¥¤¥  á¥à¨ï à áç¥â®¢ ¯à¨¬¥¨â¥«ì® ª¬®¤¥«ï¬, ¯®å®¦¨¬   ®¯¨á ë¥ ¢ëè¥.�áá«¥¤®¢ ë¥ ¬®¤¥«¨ ®â«¨ç «¨áì, ¢ ®á®¢®¬,ä®à¬®© ¨ ¤¨ ¬¥âà®¬ ª®à¬®¢®© ç áâ¨. � ¦¤ ï ¬®-¤¥«ì à ááç¨âë¢ « áì á ª ¢¨â â®à ¬¨ ¥áª®«ìª¨åà §¬¥à®¢. � ¤¨ãá ¬¨¨¬ «ì®£® ¢ë¡¨à «áï â ª¨¬®¡à §®¬, çâ®¡ë ®¡à §ãîé ïáï ª ¢¥à  ¯®«®áâìî®å¢ âë¢ «  ¬®¤¥«ì. � ¨¡®«ìè¨© ª ¢¨â â®à ¢ ¤¢ à §  ¯à¥¢®áå®¤¨« ¬¨¨¬ «ìë©, ®áâ «ìë¥ ¨¬¥«¨¯à®¬¥¦ãâ®çë¥ à §¬¥àë.� áç¥âë ¯®ª § «¨, çâ® ¯à¨ ¡®«ìè¨å § §®à å ¨§-¬¥¥¨¥ à ¤¨ãá  ª ¢¨â â®à , ª ª ¯à ¢¨«®, á« ¡®¢«¨ï¥â   å à ªâ¥à ¤¢¨¦¥¨ï. �¢¥«¨ç¥¨¥ § §®-à  ¢¥¤¥â ª ã¢¥«¨ç¥¨î  ¬¯«¨âã¤ë ª®«¥¡ ¨© ¨(¢ ¬¥ìè¥© áâ¥¯¥¨) ª ã¬¥ìè¥¨î ¨å ç áâ®âë.� ªá¨¬ «ì ï ã£«®¢ ï áª®à®áâì ¬®¤¥«¨ ¬®¦¥â ¢¥áª®«ìª® à § ¯à¥¢®áå®¤¨âì ã£«®¢ãî áª®à®áâì  -ç «ì®£® ¢®§¬ãé¥¨ï. �à¨¬¥àë à¥§ã«ìâ â®¢ à á-ç¥â  ¯®ª § ë   à¨á. 6 { 7.�¬¥ìè¥¨¥ ¤¨ ¬¥âà  ª ¢¨â â®à  ¬®¦¥â ¯à¨¢¥-áâ¨ ª ¯®â¥à¥ ãáâ®©ç¨¢®áâ¨ ¤¢¨¦¥¨ï, ®á®¡¥® ¢á«ãç ¥ ¬®¤¥«¨ á ª®à¬®¢®© ç áâìî ¬ «®£® ¤¨ ¬¥âà (à¨á. 8 { 10).�¥ãáâ®©ç¨¢®¥ ¤¢¨¦¥¨¥ ¨¬¥¥â ¬¥áâ® ¢ ®¯à¥-¤¥«¥®¬ ¤¨ ¯ §®¥ à §¬¥à®¢ ª ¢¨â â®à . �à¨®ç¥ì ¬ «®¬ § §®à¥ ¤¢¨¦¥¨¥ ®¯ïâì áâ ®¢¨âáïãáâ®©ç¨¢ë¬. �à¨ç¨®© ¥ãáâ®©ç¨¢®áâ¨ ï¢«ï¥âáï§ ¬ë¢ ç áâ¨ ¬®¤¥«¨, à á¯®«®¦¥®© ¢¯¥à¥¤¨ æ¥-âà  ¨¥àæ¨¨. �§ ¨¬®¥ ¯®«®¦¥¨¥ ¬®¤¥«¨ ¨ ª -¢¥àë ¢ ¬®¬¥â, ¯à¥¤è¥áâ¢ãîé¨© ¯®â¥à¥ ãáâ®©-ç¨¢®áâ¨, ¯®ª § ®   à¨á. 11.�¯à ¢¥¤«¨¢®áâì ¯à¨¢¥¤¥®£® § ª«îç¥¨ï ®¯à¨ç¨¥ ¯®â¥à¨ ãáâ®©ç¨¢®áâ¨ ¯®¤â¢¥à¦¤ ¥âáïà áç¥â®¬ ¤«ï ¬®¤¥«¨ á ã¬¥ìè¥ë¬¨ à §¬¥à ¬¨¢ áà¥¤¥© ç áâ¨, ® á â¥¬¨ ¦¥ ¤¨ ¬¨ç¥áª¨¬¨ ¯ -à ¬¥âà ¬¨ { ¯®«®¦¥¨¥¬ æ¥âà  âï¦¥áâ¨ ¨ à ¤¨-ãá®¬ ¨¥àæ¨¨. �®¤¨ä¨æ¨à®¢  ï ¬®¤¥«ì á®åà -¨«  ãáâ®©ç¨¢®áâì   ¢á¥¬ ª®âà®«ì®¬ ãç áâª¥(50 ¤«¨).�¢¨¦¥¨¥ á ¬ «ë¬¨ § §®à ¬¨ ¨¬¥¥â á¢®¨ ®á®-¡¥®áâ¨. �à¨ ¡®«ìè¨å § §®à å ª®«¥¡ ¨ï ®¡ëç®á¨¬¬¥âà¨çë ®â®á¨â¥«ì® «¨¨¨  = 0. � íâ®¬á«ãç ¥  ¯à ¢«¥¨¥ ¤¢¨¦¥¨ï ¬®¤¥«¨ ¢ áà¥¤¥¬ á®-¢¯ ¤ ¥â á  ¯à ¢«¥¨¥¬, § ¤ ë¬ ¯à¨ áâ àâ¥.�à¨ ¬ «ëå § §®à å ç áâ®  ¡«î¤ ¥âáï § ¬¥â- ï  á¨¬¬¥âà¨ï (à¨á. 12, 13). � íâ®¬ á«ãç ¥ ¢®§-¬®¦® á¬¥é¥¨¥ æ¥âà  ª®«¥¡ ¨©   ¯®áâ®ïãî¢¥«¨ç¨ã, ¯à¨ íâ®¬ ¯®á«¥¤®¢ â¥«ìë¥ ¢¨âª¨ ä §®-¢®© âà ¥ªâ®à¨¨  ª« ¤ë¢ îâáï ®¤¨   ¤àã£®©, ®

�¨á. 8. �¥ãáâ®©ç¨¢®¥ ¤¢¨¦¥¨¥ ¬®¤¥«¨ ¢ ª ¢¥à¥.�®®à¤¨ â  æ¥âà  ¨¥àæ¨¨
�¨á. 9. �¥ãáâ®©ç¨¢®¥ ¤¢¨¦¥¨¥ ¬®¤¥«¨ ¢ ª ¢¥à¥.�£®« â £ ¦  ¨ ã£«®¢ ï áª®à®áâìæ¥âà ª àâ¨ë á¬¥é¥ ®â®á¨â¥«ì® «¨¨¨  = 0(à¨á. 12). � ¤àã£¨å á«ãç ïå ¯®á«¥¤®¢ â¥«ìë¥¢¨âª¨ á¬¥é¥ë ¤àã£ ®â®á¨â¥«ì® ¤àã£ , ¨ æ¥âàª®«¥¡ ¨© ¯®áâ®ï® ãå®¤¨â ®â «¨¨¨  = 0.�á«¥¤áâ¢¨¥ íâ®£® ¬®¤¥«ì ®âª«®ï¥âáï ®â ¯¥à¢®- ç «ì® § ¤ ®© âà ¥ªâ®à¨¨ (à¨á. 14).� ª¨¬ ®¡à §®¬, à §¬¥à ª ¢¨â â®à  ®ª §ë¢ ¥âáãé¥áâ¢¥®¥ ¢«¨ï¨¥   å à ªâ¥à ¤¢¨¦¥¨ï, ¥á«¨§ §®à ¬¥¦¤ã ¬®¤¥«ìî ¨ £à ¨æ¥© ª ¢¥àë ¬ «,®á®¡¥® ¥á«¨ ¢®§¬®¦¥ § ¬ë¢ ¯¥à¥¤¥© ¨«¨ áà¥¤-¥© ç áâ¨ ¬®¤¥«¨.�â¬¥ç¥® â ª¦¥, çâ® ¬ «ë¥ ¨§¬¥¥¨ï ä®à¬ëª®à¬®¢®© ç áâ¨ ¬®¤¥«¨ ¬®£ãâ áãé¥áâ¢¥® ¯®¢«¨-ïâì   ¯®¢¥¤¥¨¥ ¬®¤¥«¨.�®çâ¨ ¢á¥ à áá¬®âà¥ë¥ ¬®¤¥«¨ à áè¨àïîâáï72 �. �. �ãâ¨«¨
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�¨á. 10. �¥ãáâ®©ç¨¢®¥ ¤¢¨¦¥¨¥ ¬®¤¥«¨ ¢ ª ¢¥à¥.�£®« â £ ¦  ¨ ã£«®¢ ï áª®à®áâì

�¨á. 11. �¥ãáâ®©ç¨¢®¥ ¤¢¨¦¥¨¥ ¬®¤¥«¨.�®«®¦¥¨¥ â¥«  ¢ ª ¢¥à¥¢ ª®à¬®¢®© ç áâ¨. � áç¥âë ¯®ª § «¨, çâ® ¬®¤¥«ìá ã£«®¬  ª«®  ¯®¢¥àå®áâ¨ ®ª®«® 1o ( ¡ §®¢ ï ¬®-¤¥«ì) ¤¢¨¦¥âáï ãáâ®©ç¨¢® ¯à¨ «î¡®¬ ª ¢¨â â®à¥¨§ à áá¬®âà¥®£® ¤¨ ¯ §® . �¤ ª® ¥¡®«ìè®¥¨§¬¥¥¨¥ ¯ à ¬¥âà®¢ ¬®¤¥«¨, ¢ë§¢ ®¥ ã¢¥«¨-ç¥¨¥¬ à ¤¨ãá  ¥¥ áà¥¤¥© ç áâ¨, ¬®¦¥â ¯à¨¢¥áâ¨ª â®¬ã, çâ® ¤¢¨¦¥¨¥ áâ ®¢¨âáï ¥ãáâ®©ç¨¢ë¬¯à¨ ¢á¥å ª ¢¨â â®à å ¬ «®£® à ¤¨ãá .�®¤¥«¨ á ã¬¥ìè¥ë¬ ¤¨ ¬¥âà®¬ ª®à¬ë ®ª -§ë¢ îâáï ¥ãáâ®©ç¨¢ë¬¨ ¯à¨ ª ¢¨â â®à å, à -¤¨ãáë ª®â®àëå «¥¦ â ¢ ®¯à¥¤¥«¥®¬ ¤¨ ¯ §®¥.�áâ®©ç¨¢®© ¬®¦¥â ®ª § âìáï ¬®¤¥«ì ª ª á ã¬¥ì-è¥ë¬, â ª ¨ á ã¢¥«¨ç¥ë¬ ª ¢¨â â®à®¬.

�¨á. 12. �á¨¬¬¥âà¨ç®¥ ¤¢¨¦¥¨¥ ¬®¤¥«¨ ¢ ª ¢¥à¥.�£®« â £ ¦  ¨ ã£«®¢ ï áª®à®áâì
�¨á. 13. �á¨¬¬¥âà¨ç®¥ ¤¢¨¦¥¨¥ ¬®¤¥«¨.�£®« â £ ¦ , ã£«®¢ ï áª®à®áâì, ª®à¬®¢ ï á¨«  ¨¬®¬¥â�®¤¥«ì, à ¤¨ãá ª®à¬ë ª®â®à®© ã¢¥«¨ç¥   15%¯® áà ¢¥¨î á ¡ §®¢ë¬ ¢ à¨ â®¬, ®ª § « áìãáâ®©ç¨¢®©,   ¤ «ì¥©è¥¥ ¥£® ã¢¥«¨ç¥¨¥ áãé¥-áâ¢¥®£® ¢«¨ï¨ï   ¯®¢¥¤¥¨¥ ¬®¤¥«¥© ¥ ®ª § -«®. �¤ ª® ¢ ¥ª®â®àëå á«ãç ïå, ç é¥ ã ¬®¤¥«¥©á ¬ «ë¬ ª ¢¨â â®à®¬,  ¡«î¤ îâáï  á¨¬¬¥âà¨ï¨«¨ ¥à¥£ã«ïà®áâì ¤¢¨¦¥¨ï.�®á«¥¤ïï ¬®¦¥â ¢ëà ¦ âìáï ¢ ¯®ï¢«¥¨¨ ¨§-ª®ç áâ®â®© á®áâ ¢«ïîé¥© ã£«®¢ëå ª®«¥¡ ¨©,ª ª   à¨á. 15, «¨¡® á®áâ ¢«ïîé¥©, ¬®®â®®¢®§à áâ îé¥© á® ¢à¥¬¥¥¬. � ®¡®¨å á«ãç ïå ¬®-¤¥«ì ®âª«®ï¥âáï ®â ¯¥à¢® ç «ì®© âà ¥ªâ®à¨¨�. �. �ãâ¨«¨ 73
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