
������ö ���ö�������� ISSN 1561 -9087 �à¨ª« ¤  £÷¤à®¬¥å ÷ª . 2004. �®¬ 6 (78), N 2. �. 71 { 74��� 629.735.33.015.3.024 + 629.735.33.042����� ����������� ������� ���������� ��������� ������� �� �������. �. ��������� ¨¬. �.�. �â®®¢ , �¨¥¢�®«ãç¥® 23.06.2003 � �¥à¥á¬®âà¥® 20.02.2004�à®¢¥¤¥   «¨§ áãé¥áâ¢ãîé¨å ¬¥â®¤®¢ ¬®¤¥«¨à®¢ ¨ï à áå®¤  ¢®§¤ãå , ¨áá«¥¤®¢ ë ¨å ¯à¥¨¬ãé¥áâ¢  ¨ ¥¤®-áâ âª¨. � §à ¡®â  ¬¥â®¤ ¬®¤¥«¨à®¢ ¨ï à áå®¤  ¢®§¤ãå    ®á®¢¥ ¯®«¨âà®¯®áâ¨ ¯à®â¥ª ¨ï ¯à®æ¥áá  ¯à¨¨áâ¥ç¥¨¨ ¢®§¤ãå  ¨§ ®âá¥ª .�à®¢¥¤¥¨©   «÷§ à®§à®¡«¥¨å ¬¥â®¤÷¢ ¬®¤¥«î¢ ï à®§å®¤ã ¯®¢÷âàï, ¤®á«÷¤¦¥÷ ùå÷ ¯¥à¥¢ £¨ ÷ ¥¤®«÷ª¨. �®§à®-¡«¥¨© ¬¥â®¤ ¬®¤¥«î¢ ï à®§å®¤ã ¯®¢÷âàï   ¯÷¤áâ ¢÷ ¯®«÷âà®¯®áâ÷ ¯à®â÷ª ï ¯à®æ¥áã ¯à¨ ¢¨â÷ª ÷ ¯®¢÷âàï ÷§¢÷¤á÷ªã.The analysis of existing methods of modelling of an air ow is executed. Their advantages and lacks are investigated. Themethod of modelling of an air ow on the basis polytropical process is deweloped at the air e�ux from a fuselage bav.���������à¨ à¥è¥¨¨ § ¤ ç ¨áâ¥ç¥¨ï ¢®§¤ãå  ¨§ ®âá¥-ª  ¢®§¨ª ¥â ¥®¡å®¤¨¬®áâì ®¯à¥¤¥«¥¨ï à áå®¤ ¢®§¤ãå . �ãé¥áâ¢ãîâ à §«¨çë¥ ¬¥â®¤ë ®¯à¥¤¥-«¥¨ï à áå®¤  ¢®§¤ãå  [1-7], ª®â®àë¥ ®â«¨ç îâáï¤àã£ ®â ¤àã£ , ¯à¥¦¤¥ ¢á¥£®, áâàãªâãà®© ¬®¤¥-«¨ à áå®¤  ¢®§¤ãå , ¢å®¤ïé¨¬¨ ¢ ¬®¤¥«ì ¯ à ¬¥-âà ¬¨ ¢®§¤ãå , ª®íää¨æ¨¥â ¬¨, ¬¥â®¤ ¬¨ ¨§¬¥-à¥¨ï ¯ à ¬¥âà®¢ ¢®§¤ãå , ¬¥â®¤ ¬¨ ¯®«ãç¥¨ï ¤¥ª¢ â®áâ¨ ¬®¤¥«¨ à¥ «ì®¬ã ¯à®æ¥ááã. �âàãª-âãà  ¬®¤¥«¨ à áå®¤  ¢®§¤ãå  ¢® ¬®£¨å á«ãç ïå®¯à¥¤¥«ï¥â ®¡« áâì ¯à¨¬¥¥¨ï ¨ íää¥ªâ¨¢®áâì¬¥â®¤ . � à ¡®â¥ [1] ¢ë¢¥¤¥  ä®à¬ã«  ¤«ï à á-ç¥â  à áå®¤  ¢®§¤ãå  ¯® ¯ à ¬¥âà ¬ â®à¬®¦¥¨ï¢®§¤ãå    ¢å®¤¥ ¢ áã¦ îé¥¥ ãáâà®©áâ¢® ¨ £ §®-¤¨ ¬¨ç¥áª¨¬ äãªæ¨ï¬. �¨à®ª®¥ à á¯à®áâ ¥-¨¥ ¯®«ãç¨« â ª®© ¬¥â®¤ ¯à¨ ¯à®¢¥¤¥¨¨ £ §®¤¨- ¬¨ç¥áª¨å à áç¥â®¢ £ §®âãà¡¨ëå ¤¢¨£ â¥«¥©[2]. �¤ ª® ¨§-§  ¥£® á«®¦®áâ¨ ¢®§¨ª«  ¥®¡å®-¤¨¬®áâì á®§¤ ¨ï ¡®«¥¥ ¯à®áâëå ¨¦¥¥àëå ¬¥-â®¤®¢ à áç¥â  à áå®¤  ¢®§¤ãå . � ª, ¢ à ¡®â¥ [3]¯à¥¤áâ ¢«¥  ¬®¤¥«ì ®¯à¥¤¥«¥¨ï à áå®¤  ¢®§¤ãå ¯® ¯ à ¬¥âà ¬ â®à¬®¦¥¨ï ¢®§¤ãå  ¢ãâà¨ ®âá¥-ª  ¨ ®ªàã¦ îé¥© áà¥¤ë, ¢ ª®â®àãî ¢â¥ª ¥â ¢®§-¤ãå. � «®£¨ç ï ¬®¤¥«ì à áç¥â  ¯à¥¤áâ ¢«¥  ¢à ¡®â¥ [4], ¢ ª®â®à®© ¤ ¥âáï ¢ë¢®¤ ä®à¬ã«ë à áç¥-â  à áå®¤  ¢®§¤ãå  áª¢®§ì á®¯«®, ¯à®¢¥¤¥ë ¨áá«¥-¤®¢ ¨ï ¥ª®â®àëå á¢®©áâ¢ â ª®© ¬®¤¥«¨ ¨ ®¯à¥-¤¥«¥  ®¡« áâì ¯à¨¬¥¥¨ï ¬®¤¥«¨. �à¨ à áç¥â¥à §«¨çëå  ¢¨ æ¨®ëå á¨áâ¥¬ ¯à¨¬¥ïîâáï ¬®-¤¥«¨ ®¯à¥¤¥«¥¨ï à áå®¤  ¢®§¤ãå  ¯® ¯¥à¥¯ ¤ã ¤ -¢«¥¨ï   à áá¬ âà¨¢ ¥¬®¬ í«¥¬¥â¥, â¥¬¯¥à âã-à¥ ¢®§¤ãå  ¨ ¯¥à¥¬¥ë¬ ª®íää¨æ¨¥â ¬, ª®â®-àë¥ § ¢¨áïâ ®â à¥¦¨¬  â¥ç¥¨ï ¨ ª®áâàãªâ¨¢®-

£® ¨á¯®«¥¨ï à áá¬ âà¨¢ ¥¬®£® í«¥¬¥â  [5]. �à ¡®â å [6, 7] ä®à¬¨à®¢ ¨¥ ¬®¤¥«¨ à áå®¤  ¢®§¤ã-å  ¯à®¢®¤¨âáï ¯® ¯ à ¬¥âà ¬ ¤¢¨¦ãé¥£®áï ¯®â®-ª . �¥â®¤ë ¨§¬¥à¥¨ï â ª¨å ¯ à ¬¥âà®¢ ®ª § -«¨áì ¤®¢®«ì® âàã¤®¥¬ª¨¬¨ ¨ ¥ ¤®¢¥¤¥ë ¤® è¨-à®ª®£® ¯à ªâ¨ç¥áª®£® ¯à¨¬¥¥¨ï.� ®á®¢¥ à §à ¡®â ëå ¬®¤¥«¥© ¨ ¬¥â®¤®¢«¥¦¨â ¯à¥¤¯®«®¦¥¨¥ ®¡  ¤¨ ¡ â®áâ¨ ¨«¨ ¨§®-â¥à¬®áâ¨ ¯à®â¥ª ¨ï ¯à®æ¥áá . �®§¤ ¨¥ â -ª¨å ¬¥â®¤®¢ ¯à®¢®¤¨âáï   ®á®¢¥ íªá¯¥à¨¬¥-â «ìëå áâ¥¤®¢ëå ¨áá«¥¤®¢ ¨© ª®ªà¥âëå ¨§-¤¥«¨© á ®¯à¥¤¥«¥¨¥¬ à §«¨çëå ª®íää¨æ¨¥â®¢( ¯à¨¬¥à, ª®íää¨æ¨¥â  à áå®¤ ), ª®â®àë¥ ¢®¬®£¨å á«ãç ïå ï¢«ïîâáï äãªæ¨¥© ®â à¥¦¨¬  â¥-ç¥¨ï ¢®§¤ãå . �¯à¥¤¥«¥¨¥ â ª¨å ª®íää¨æ¨¥-â®¢ ¤«ï ª®ªà¥âëå á ¬®«¥â®¢ âà¥¡ã¥â ¢ë¯®«¥-¨ï ®£à®¬®£® ª®«¨ç¥áâ¢  íªá¯¥à¨¬¥â «ìëå ¨á-á«¥¤®¢ ¨© ¨ ¯à ªâ¨ç¥áª¨ ¥ ¯à¥¤áâ ¢«ï¥âáï ¢®§-¬®¦ë¬.1. ���������� �������à¨ à¥è¥¨¨ ¬®£¨å ¯à ªâ¨ç¥áª¨å § ¤ ç ¢®§¨ª -¥â ¥®¡å®¤¨¬®áâì ®¯¨á âì à¥ «ìë© ¯à®æ¥áá ¨á-â¥ç¥¨ï ¢®§¤ãå  ¨§ ®âá¥ª  ¯® ¯ à ¬¥âà ¬, ª®-â®àë¥ ª®âà®«¨àãîâáï èâ âë¬ ®¡®àã¤®¢ ¨¥¬.�  ®á®¢ ¨¨ ¨§¬¥à¥ëå ¯ à ¬¥âà®¢ ®¯¨á ¨¥â ª¨å ¯à®æ¥áá®¢ ¨¬¥¥â  ãç®¥ ¨ ¯à ªâ¨ç¥áª®¥§ ç¥¨¥. �à®¬¥ â®£®, ¨§¬¥à¥ë¥ ¯ à ¬¥âàë¤®«¦ë ¤®¢®«ì® ¯®«® ®âà ¦ âì ä¨§¨ªã ¯à®â¥-ª ¥¬ëå ¯à®æ¥áá®¢.�«ï ã£«ã¡«¥¨ï ãà®¢ï § ¨ï, à áè¨à¥¨ï®¡« áâ¨ ¯à¨¬¥¥¨ï ¬ â¥¬ â¨ç¥áª¨å ¬®¤¥«¥© ¯à®-æ¥áá®¢ ¨áâ¥ç¥¨ï ¢®§¤ãå  ¨§ ®âá¥ª  ¥®¡å®¤¨¬®à¥è¨âì á«¥¤ãîé¨¥ § ¤ ç¨:c �. �. �®¨ª, 2004 71



ISSN 1561 -9087 �à¨ª« ¤  £÷¤à®¬¥å ÷ª . 2004. �®¬ 6 (78), N 2. �. 71 { 741. � §à ¡®â âì ¬ â¥¬ â¨ç¥áªãî ¬®¤¥«ì ®¯à¥¤¥-«¥¨ï áª®à®áâ¨ ¨ à áå®¤  ¢®§¤ãå  ¯® ¯ à ¬¥âà ¬¯®â®ª , ª®â®àë¥ ¨§¬¥ïîâáï ¯® ¯®«¨âà®¯®¬ã § -ª®ã.2. � §à ¡®â âì ¬¥â®¤ ®¯à¥¤¥«¥¨ï à áå®¤  ¢®§-¤ãå  ¯à¨ ¨áâ¥ç¥¨¨ ¢®§¤ãå  ¨§ ®âá¥ª .2. ����� ����������� ��������������� áá¬®âà¨¬ â¥ç¥¨¥ ¢®§¤ãå  ç¥à¥§ í«¥¬¥â àãîáâàã©ªã ¯«®é ¤ìî F ¬¥¦¤ã á¥ç¥¨ï¬¨ 1 ¨ 2. �à¥¤-¯®«®¦¨¬, çâ® ¯ à ¬¥âàë ¢®§¤ãå  ¬¥¦¤ã íâ¨¬¨á¥ç¥¨ï¬¨ ¨§¬¥ïîâáï ¯® ¯®«¨âà®¯®¬ã § ª®ã.�®«¨ç¥áâ¢¥ ï ®æ¥ª  ¯®¤¢®¤¨¬®© ¨ ®â¢®¤¨¬®©í¥à£¨¨ ¥ ¯à®¢®¤¨âáï ¨«¨ ¨§¬¥à¨âì â ª¨¥ ¢¨¤ëí¥à£¨¨   ¯à ªâ¨ª¥ ¥ ¯à¥¤áâ ¢«ï¥âáï ¢®§¬®¦-ë¬. �à¨ ¤¢¨¦¥¨¨ ¯®â®ª  ¢¤®«ì áâàã©ª¨ ¯à®¨á-å®¤¨â ¨§¬¥¥¨¥ ¯®«®© íâ «ì¯¨¨ (i0), ª®â®à ïà ¢ï¥âáï ¨§¬¥¥¨î à ¡®âë (`). � ¡®â  (`) § -âà ç¨¢ ¥âáï   ¨§¬¥¥¨¥ ®¡êñ¬  £ §  ¨   á®¢¥à-è¥¨¥ à ¡®âë  ¤ ®ªàã¦ îé¨¬ ¯à®áâà áâ¢®¬(¢¢®¤ ¨«¨ ¢ë¢®¤ ¬ ááë £ § , ¨§¬¥¥¨¥ ª¨¥â¨ç¥-áª®© í¥à£¨¨ ¤¢¨¦ãé¥£®áï ¯®â®ª ). � ¤¨ää¥à¥-æ¨ «ì®¬ ¢¨¤¥ íâ® ¬®¦® § ¯¨á âì â ª:di0 = d` (1)¨«¨ di+ d�w22 � = Rnn� 1dt0; (2)£¤¥ i0 = i + w22 ; ` = Rnn� 1T0;i0 { íâ «ì¯¨ï § â®à¬®¦¥®£® ¯®â®ª , �¦/ª£; `{ à ¡®â , á®¢¥àè¥ ï £ §®¬   ¥¤¨¨æã ¬ ááë,�¦/ª£; i = CpT { íâ «ì¯¨ï ¯®â®ª , �¦/ª£; Cp{ ã¤¥«ì ï â¥¯«®¥¬ª®áâì ¢®§¤ãå  ¯à¨ ¯®áâ®ï®¬¤ ¢«¥¨¨, �¦/(ª£�£à ¤); w { cª®à®áâì ¯®â®ª , ¬/á;n { ¯®ª § â¥«ì ¯®«¨âà®¯ë; T0 { â¥¬¯¥à âãà  § -â®à¬®¦¥®£® ¯®â®ª , �K; R { ã¨¢¥àá «ì ï £ -§®¢ ï ¯®áâ®ï ï, �¦/(ª£�£à ¤).� ¯¨è¥¬ ãà ¢¥¨¥ (2) ¢ â ª®¬ ¢¨¤¥:d�w22 � = Rnn� 1dT0 � di (3)¨ ¯à®¨â¥£à¨àã¥¬ ¥£® «¥¢ãî ¨ ¯à ¢ãî ç áâ¨ ¢¤®«ìáâàã©ª¨ ®â á¥ç¥¨ï 1 ª á¥ç¥¨î 2:2Z1 d�w22 � = 2Z1 Rnn� 1dT0 � 2Z1 di;¨«ẅ222 � w212 = Rnn� 1�T02 � T01�� Cp�T2 � T1�; (4)

£¤¥ i1; i2 { íâ «ì¯¨ï ¯®â®ª  ¢ á¥ç¥¨ïå 1 ¨ 2 á®-®â¢¥âáâ¢¥®; T01; T02 { â¥¬¯¥à âãà  â®à¬®¦¥¨ï¯®â®ª  ¢ á¥ç¥¨ïå 1 ¨ 2 á®®â¢¥âáâ¢¥®; T1; T2{ â¥¬¯¥à âãà  ¯®â®ª  ¢ á¥ç¥¨ïå 1 ¨ 2 á®®â¢¥â-áâ¢¥®; w1; w2 { áª®à®áâì ¯®â®ª  ¢ á¥ç¥¨ïå 1 ¨2 á®®â¢¥âáâ¢¥®.�§ ãà ¢¥¨ï (4) ®¯à¥¤¥«¨¬ áª®à®áâì ¢®§¤ãå  ¢á¥ç¥¨¨ 2:w2 =r Rnn� 1�T02 � T01�� 2Cp�T2 � T1�+ w21:(5)�á¯®«ì§®¢ ¢ ãá«®¢¨¥ ¯®«¨âà®¯®áâ¨ ¯à®â¥ª -¨ï ¯à®æ¥áá , § ¯¨è¥¬T1 = T02� P1P02�n�1n ; T2 = T01� P2P01�n�1n ;£¤¥ P1; P2 { áâ â¨ç¥áª¨¥ ¤ ¢«¥¨ï ¢®§¤ãå  ¢ á®®â-¢¥âáâ¢ãîé¨å á¥ç¥¨ïå; P01; P02 { ¯®«ë¥ ¤ ¢«¥¨ï¢®§¤ãå  ¢ á®®â¢¥âáâ¢ãîé¨å á¥ç¥¨ïå.�®¤áâ ¢¨¢ T1 ¨ T2 ¢ ãà ¢¥¨¥ (5), ¨¬¥¥¬w2 = (T02" 2Rnn� 1 + 2Cp� P1P02�n�1n #��T01" 2Rnn� 1 + 2Cp� P2P01�n�1n # +w21) 12 : (6)�¯ãáª ï ¯à®¬¥¦ãâ®çë¥ ¢ëª« ¤ª¨, ãà ¢¥¨¥(5) ¬®¦® § ¯¨á âì ¢ â ª®¬ ¢¨¤¥:w2 = ( 2Rnn� 1�T02 � T01���2Cp"T02� P2P02�n�1n �T01� P1P01�n�1n #+w21) 12 : (7)� á®®â¢¥âáâ¢¨¨ á ãà ¢¥¨ï¬¨ (5) { (7) ¯à¥¤áâ -¢«ï¥âáï ¢®§¬®¦ë¬ ®¯à¥¤¥«¨âì áª®à®áâì ¯®â®ª  ¢á¥ç¥¨¨ 2 ¯® ¨§¢¥áâë¬ ¯®«ë¬ ¨ áâ â¨ç¥áª¨¬ ¤ -¢«¥¨ï¬ ¯®â®ª  ¢ ¤¢ãå á¥ç¥¨ïå ¨ ¨§¢¥áâ®© áª®-à®áâ¨ ¯®â®ª  ¢ á¥ç¥¨¨ 1.� ¯¨è¥¬ ãà ¢¥¨¥ ¬ áá®¢®£® à áå®¤  ¢®§¤ãå :G = �2w2F = F P01RT01� P2P01� 1n( 2Rnn� 1�T02 � T01���2Cp"T01� P2P01�n�1n �T02� P1P02�n�1n #+w21) 12 ; (8)£¤¥ �2 { ¬ áá®¢ ï ¯«®â®áâì ¢®§¤ãå  ¢ á¥ç¥¨¨ 2,ª£/¬2; F { ¯«®é ¤ì á¥ç¥¨ï áâàã©ª¨, ¬2.72 �. �. �®¨ª



ISSN 1561 -9087 �à¨ª« ¤  £÷¤à®¬¥å ÷ª . 2004. �®¬ 6 (78), N 2. �. 71 { 74�à ¢¥¨¥ (8) ¯à¥¤áâ ¢«ï¥â á®¡®© ¬ â¥¬ â¨ç¥-áªãî ¬®¤¥«ì ®¯à¥¤¥«¥¨ï à áå®¤  ¢®§¤ãå  ¯® § -¤ ®© áª®à®áâ¨ ¯®â®ª  ¢ á¥ç¥¨¨ 1 ¨ ¨§¢¥áâë¬¯ à ¬¥âà ¬ P1; P2; P01; P02; T01; T02, ª®â®àë¥ ¨§-¬¥ïîâáï ¯® ¯®«¨âà®¯®¬ã § ª®ã. �® áà ¢¥¨îá à ¡®â ¬¨ [1-4] à §à ¡®â ë¥ ¬ â¥¬ â¨ç¥áª¨¥¬®¤¥«¨ (7) ¨ (8) ¢¯¥à¢ë¥ ãç¨âë¢ îâ ¢«¨ï¨¥ ¯ à -¬¥âà®¢ P1; P02; T02; n. � ª¨¬ ®¡à §®¬, áâ¥¯¥ì ®-¢¨§ë á®áâ ¢«ï¥â 50% . �à¨ ®¯à¥¤¥«¥ëå ¤®¯ã-é¥¨ïå ¯® ¯ à ¬¥âà ¬ ¨ à¥¦¨¬ã â¥ç¥¨ï ¢®§¤ãå ¢ ¤¢ãå á¥ç¥¨ïå à §à ¡®â ë¥ ¬ â¥¬ â¨ç¥áª¨¥¬®¤¥«¨ ¯à¥®¡à §ãîâáï ª ¨§¢¥áâë¬ ãà ¢¥¨ï¬ ¢á®®â¢¥âáâ¢¨¨ á à ¡®â ¬¨ [1-4].�á«¨ áª®à®áâì ¯®â®ª  ¢ á¥ç¥¨¨ 1 w1 = 0, â®w2 = w ¨ ãà ¢¥¨¥ (8) ¯à¨¬¥â á«¥¤ãîé¨© ¢¨¤:G = F P01RT01� P2P01� 1n( 2Rnn � 1�T02 � T01���2Cp"T01� P2P01�n�1n � T02� P1P02�n�1n #) 12 :�®«ãç¥®¥ ãà ¢¥¨¥ ¥®¡å®¤¨¬® ¨á¯®«ì§®-¢ âì ¯à¨ ¨áâ¥ç¥¨¨ ¢®§¤ãå  ¨§ ®âá¥ª  ¡®«ìè®£®®¡ê¥¬  ¨ ¢ë¯®«¥¨¨ ãá«®¢¨ï w1 = 0.� áá¬®âà¨¬ ¥ª®â®àë¥ ç áâë¥ á«ãç ¨, ª®â®-àë¥ ¢ëâ¥ª îâ ¨§ ãà ¢¥¨© (5)-(8).�à¨ w1 = 0; w2 = w; T01 = T02 ¨¬¥¥¬w =vuut2Cp"T01� P1P02�n�1n � � P2P01�n�1n #: (9)�á«¨ P1 = P02 , â® ãà ¢¥¨¥ (9) § ¯¨è¥âáï ¢â ª®¬ ¢¨¤¥:w =vuut2CpT01"1�� P2P01�n�1n �: (10)�à¨ ¤®¯ãé¥¨ïå T01 = T02; P1 = P02 ãà ¢¥¨¥(8) ¯à¥®¡à §ã¥âáï á«¥¤ãîé¨¬ ®¡à §®¬:G = F P01RT01� P2P01� 1nvuut2CpT01"1�� P2P01�n�1n #:(11)�à ¢¥¨¥ (11) ¬®¦¥â ¡ëâì â ª¦¥ ¯®«ãç¥® ¯à¨¤®¯ãé¥¨ïå T01 = T02; P1 = P01; T1 = T01.�«ï  ¤¨ ¡ â¨ç¥áª®£® ¯à®æ¥áá  (n = k = 1:4) áãç¥â®¬ á¦ â¨ï ¯®â®ª  ãà ¢¥¨¥ (11) ¯à¥®¡à §ã-¥âáï ª ãà ¢¥¨î, ¨§«®¦¥®¬ã ¢ à ¡®â å [3, 4]:G = �FP01� P2P01� 1kvuut 2k(k � 1)RT01"1�� P2P01�k�1k #;(12)

£¤¥ � { ª®íää¨æ¨¥â à áå®¤ .�«ï ªà¨â¨ç¥áª®£® à¥¦¨¬  â¥ç¥¨ï ¯à¨ P1 = P01ãà ¢¥¨¥ (7) ¬®¦® § ¯¨á âì ¢ â ª®¬ ¢¨¤¥:w =s 2Rnn � 1 (T02 � T01) � 2Cp�T02� P1P02�n�1n � T01�:(13)�à¨ T01 = T02:w =s2CpT01�1� � P2P02�n�1n �: (14)�«ï  ¤¨ ¡ â®£® ¯à®æ¥áá  â¥ç¥¨ï ªà¨â¨ç¥áª ïáª®à®áâì ¢®§¤ãå  ¢ á®®â¢¥âáâ¢¨¨ á ¢ëà ¦¥¨¥¬(14) ¡ã¤¥â w =r 2Rkk + 1T01: (15)�à ¢¥¨¥ (8) ¤«ï ªà¨â¨ç¥áª®£® à¥¦¨¬  â¥ç¥¨ï¢®§¤ãå  ¯à¥®¡à §ã¥âáï ¢ ãà ¢¥¨¥, ¨§«®¦¥®¥ ¢à ¡®â å [1, 3, 4]:G =r kR� 2k + 1� 1=k(k�1)2 P01pT01F: (16)�  ®á®¢ ¨¨ ¯®«ãç¥ëå ãà ¢¥¨© ¯à¥¤áâ -¢«ï¥âáï ¢®§¬®¦ë¬ ®¯¨á âì ¯à®æ¥áá ¨áâ¥ç¥¨ï¢®§¤ãå  ¨§ ®âá¥ª . � ª ç¥áâ¢¥ ¨áå®¤ëå ¤ -ëå ï¢«ïîâáï ¯ à ¬¥âàë áà¥¤ë ¢ãâà¨ ®âá¥ª ¨ áà¥¤ë, ¢ ª®â®àãî ¯à®¨áå®¤¨â ¨áâ¥ç¥¨¥ ¢®§¤ã-å . �à®¢¥¤¥ë©   «¨§ ãà ¢¥¨© (5)-(8) ¯®ª -§ë¢ ¥â, çâ® ¯à¨ ®¯à¥¤¥«¥ëå ¤®¯ãé¥¨ïå à §-à ¡®â ë¥ ãà ¢¥¨ï ¯à¥®¡à §ãîâáï ¢ ãà ¢¥-¨ï, ¯à¥¤áâ ¢«¥ë¥ ¢ à ¡®â å [1-4]. �¥¨§¢¥áâ-ë¬ ¯ à ¬¥âà®¬ ¢ à §à ¡®â ëå ¬®¤¥«ïå ï¢«ï-¥âáï ¯®ª § â¥«ì ¯®«¨âà®¯ë. �¯à¥¤¥«¥¨¥ ¯®ª § -â¥«ï ¯®«¨âà®¯ë ¯à®¢®¤¨âáï ¯® à¥§ã«ìâ â ¬ ¨á-¯ëâ ¨© à¥ «ìëå ®¡ì¥ªâ®¢ á ¯à¨¬¥¥¨¥¬ ¬¥â®-¤   ¨¬¥ìè¨å ª¢ ¤à â®¢ ¨«¨ ¯®¬¥å®ãáâ®©ç¨¢ëå¬¥â®¤®¢ [9]. �æ¥ª¨ ¯®ª § â¥«ï ¯®«¨âà®¯ë á ¯à¨-¬¥¥¨¥¬ ¯®¬¥å®ãáâ®©ç¨¢ëå ¬¥â®¤®¢ ®ª §ë¢ îâ-áï ¯à¥¤¯®çâ¨â¥«ìë¬¨.�«ï áâ ¤ àâ®©  â¬®áä¥àë   §¥¬«¥ ¯à¨ dt0 6=0 ¯à®¢¥¤¥ë áà ¢¨â¥«ìë¥ ®æ¥ª¨ à¥§ã«ìâ â®¢à áç¥â  à áå®¤  ¢®§¤ãå  (p¨á. 1). � áç¥â à á-å®¤  ¢®§¤ãå  ¯à®¢®¤¨«áï ¢ á®®â¢¥âáâ¢¨¨ á à ¡®-â ¬¨ [1-4] ¯à¨  «¨ç¨¨ ª®íää¨æ¨¥â  à áå®¤  ¤«ïªàã£«®£® ®â¢¥àáâ¨ï. �®¯®áâ ¢«¥¨¥ à¥§ã«ìâ â®¢à áç¥â  ¯® à §à ¡®â ®© ¬ â¥¬ â¨ç¥áª®© ¬®¤¥-«¨ ¨ íªá¯¥à¨¬¥â  ¤«ï  âãà®£® ®âá¥ª  ®¡ê¥¬®¬147 ¬3 ¯à¥¤áâ ¢«¥®   p¨á. 2. �áâ¥ç¥¨¥ ¢®§-¤ãå  ¨§ ®âá¥ª  ¯à®¨áå®¤¨«® ç¥à¥§ ®â¢¥àáâ¨¥ á à¥-£ã«¨àãîé¥© § á«®ª®©. � â¥¬ â¨ç¥áª ï ¬®¤¥«ì�. �. �®¨ª 73
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������� ª¨¬ ®¡à §®¬, ãà ¢¥¨ï (5)-(8) ï¢«ïîâáï ®¡®¡-é¥ë¬¨ ¬®¤¥«ï¬¨ ®¯à¥¤¥«¥¨ï áª®à®áâ¨ ¨ à á-å®¤  ¢®§¤ãå  ¤«ï ¯à®æ¥áá  ¨áâ¥ç¥¨ï ¢®§¤ãå  ¨§®âá¥ª , ª®£¤  ¯ à ¬¥âàë áà¥¤ë ¨§¬¥ïîâáï ¯® ¯®-«¨âà®¯®¬ã § ª®ã. � ª ç¥áâ¢¥ ¥¨§¢¥áâ®© ¢¥«¨-ç¨ë â ª¨å ¬®¤¥«¥© ï¢«ï¥âáï ¯®ª § â¥«ì ¯®«¨âà®-¯ë. �¥«¨ç¨ã íâ®£® ¯®ª § â¥«ï ®¯à¥¤¥«ï¥¬ á ¯®-¬®éìî ¬¥â®¤   ¨¬¥ìè¨å ª¢ ¤à â®¢ ¨«¨ ¯®¬¥å®-ãáâ®©ç¨¢®£® ¬¥â®¤  ¯® à¥§ã«ìâ â ¬ ¨áá«¥¤®¢ ¨©à¥ «ìëå ®¡ì¥ªâ®¢. �®«ãç¥ë¥ à¥§ã«ìâ âë ¯®-ª §ë¢ îâ, çâ® à §à ¡®â ë¥ ¬®¤¥«¨ ®âà ¦ îâå à ªâ¥à ¯à®â¥ª ¨ï ¯à®æ¥áá  ¨ ¨¬¥îâ ¡«¨§ª¨¥§ ç¥¨ï ª íªá¯¥à¨¬¥â «ìë¬ ¤ ë¬.�à®¢¥¤¥ë¥ â¥®à¥â¨ç¥áª¨¥, ç¨á«¥ë¥ ¨ íªá-¯¥à¨¬¥â «ìë¥ ¨áá«¥¤®¢ ¨ï ¯®ª §ë¢ îâ, çâ® á¯®¬®éìî à §à ¡®â ëå ¬®¤¥«¥© ¨ ¬¥â®¤  ®¯à¥-¤¥«¥¨ï à áå®¤  ¢®§¤ãå    ®á®¢¥ ¯®«¨âà®¯®áâ¨¯à®â¥ª ¨ï ¯à®æ¥áá  ¢®§¬®¦® ®¯¨á âì á ¤®áâ -â®ç®© ¤«ï ¯à ªâ¨ª¨ â®ç®áâìî à¥ «ìë© ¯à®-æ¥áá ¨áâ¥ç¥¨ï ¢®§¤ãå  ¨§ ®âá¥ª .�  ®á®¢ ¨¨ ¯®«ãç¥ëå à¥§ã«ìâ â®¢ ¯à¥¤áâ -¢«ï¥âáï æ¥«¥á®®¡à §ë¬ ¯à®¤®«¦¨âì ¤ «ì¥©è¨¥¨áá«¥¤®¢ ¨ï ¥áâ æ¨® àëå ¯à®æ¥áá®¢ ¯¥à¥â¥-ª ¨ï ¢®§¤ãå .1. �¡à ¬®¢¨ç �.�. �à¨ª« ¤ ï £ §®¢ ï ¤¨ ¬¨ª . �§-¢® âà¥âì¥.{ �.: � ãª , 1969.{ 824 á.2. �¥ç ¥¢ �.�., �¥¤®à®¢ �.�. �¥®à¨ï  ¢¨ æ¨®ëå¤¢¨£ â¥«¥©. �. 2.{ �.: � è¨®áâà®¥¨¥, 1978.{336 á.3. �ëª®¢ �.�., �¢«¥â¨¥¢ �.�., �ã§¥æ®¢ �.�. �ë-á®â®¥ ®¡®àã¤®¢ ¨¥ ¯ áá ¦¨àáª¨å á ¬®«¥â®¢.{ �.:� è¨®áâà®¥¨¥, 1972.{ 332 á.4. �®©æïáª¨© �.�. �¥å ¨ª  ¦¨¤ª®áâ¨ ¨ £ § .{ �.:� ãª , 1978.{ 736 á.5. �®¤à é¥ª® �.�., �¨¨çãª �.�., �¥¤®à®¢ �.�.�®¤¥«¨à®¢ ¨¥ £ §®¢ëå ¨ ¦¨¤ª®áâëå à á¯à¥¤¥«¨-â¥«ìëå á¨áâ¥¬.{ �.: � ãª. �ã¬ª , 1990.{ 270 á.6. �ãà¡ã«¥â®¥ á¤¢¨£®¢®¥ â¥ç¥¨¥. �¥à. á  £«./�®¤à¥¤. �.�.�¨¥¢áª®£®, �.: { � è¨®áâà®¥¨¥.{1982, 432 c.7. �¥æ �¦. �ãà¡ã«¥â®¥ â¥ç¥¨¥. �à®æ¥ááë ¢¤ã¢  ¨¯¥à¥¬¥è¨¢ ¨ï. �¥à. á  £«.{ �.: �¨à, 1984.{ 247 á.8. �®¨ª �.�.� â¥¬ â¨ç¥áª ï ¬®¤¥«ì ¨áâ¥ç¥¨ï ¢®§-¤ãå  ¨§ ®¡ì¥¬ // �¡÷à¨ª  ãª®¢¨å ¯à æì ö������ �ªà ù¨, �¨ù¢.{ 2001.{ C. 38-49.9. �®¨ª �.�. �«£®à¨â¬ á£« ¦¨¢ ¨ï íªá¯¥à¨¬¥-â «ìëå ¤ ëå á ¬¨¨¬¨§ æ¨¥© ®áâ âª®¢. -�.,1987. -�¥¯.������ 1.04.88. N2534- �88. - 8 á.74 �. �. �®¨ª


