
ISSN 1561 -9087 �à¨ª« ¤  £÷¤à®¬¥å ÷ª . 2001. �®¬ 3 (75), N 1. �. 86 { 88��� 532-522�� ����� ������������� ������� ����������������� ������ ���������. �. ��������� ¨¬. �.�.� â®  ��� �ªà ¨ë, �¨¥¢�®«ãç¥® 15.08.2000� à ¡®â¥ ¯®«ãç¥®   «¨â¨ç¥áª®¥ à¥è¥¨¥ § ¤ ç¨ ® § â®¯«¥®© áâàã¥ ¢ï§ª®© ¥á¦¨¬ ¥¬®© ¦¨¤ª®áâ¨ ¢  ¢â®¬®¤¥«ì-®¬ ¯à¨¡«¨¦¥¨¨. � ®â«¨ç¨¥ ®â ¨§¢¥áâëå à¥è¥¨©, ¯à¥¤« £ ¥¬®¥ ®¯¨áë¢ ¥â à áè¨àïîéãîáï ¢¤®«ì ¥ª®â®à®£®ª®ãá  áâàãî á ¯à¨®á¥¢ë¬ ®¡à âë¬ â®ª®¬.� à®¡®âi ®âà¨¬ ®   «iâ¨ç¨© à®§¢`ï§®ª § ¤ ç÷ ¯à® § ãà¥¨© áâàã¬iì ¢`ï§ª®ù ¥áâ¨á«®ù ài¤¨¨ ¢  ¢â®¬®¤¥«ì®¬ã ¡«¨¦¥i. �  ¢i¤¬iã ¢i¤ ¢i¤®¬¨å à®§¢`ï§ªi¢, ¯à®¯®®¢ ¨© ®¯¨áãõ áâàã¬÷ì, é® ¬ õ §¢®à®âã â¥ç÷î ¯®¡«¨§ã ®á÷,ïª¨© à®§è¨àîõâìáï ¢§¤®¢¦ ¤¥ïª®£® ª®ãá .An analytical solution of the problem of underwater incompressible viscose uid jet in self-similar approximation isobtained. Proposed solution, unlike known ones, describes a jet with paraxial back ow expanded along some cone.���������¥è¥¨ï ãà ¢¥¨© � ¢ì¥-�â®ªá ,  ¢â®¬ â¨ç¥-áª¨ ã¤®¢«¥â¢®àïîé¨¥ ãà ¢¥¨î ¥à §àë¢®áâ¨ ¢á«ãç ¥ ®á¥¢®© á¨¬¬¥âà¨¨ ( ¢â®¬®¤¥«ì®¥ ¯à¨¡«¨-¦¥¨¥), ¨¬¥îâ ¢¨¤vR = �Ry0(x); v� = �R y(x)p1� x2 ;p� p1� = �2R2�(x); (1)£¤¥ x = cos �; (R; �) - ¯¥à¥¬¥ë¥ áä¥à¨ç¥áª®© á¨-áâ¥¬ë ª®®à¤¨ â; èâà¨å ®§ ç ¥â ¤¨ää¥à¥æ¨à®-¢ ¨¥ ¯® x; y(x) - ¨áª®¬ ï ¢¥«¨ç¨ , á¢ï§  ï áäãªæ¨¥© â®ª  ¬¥à¨¤¨® «ì®£® á¥ç¥¨ï  (x) á®-®â®è¥¨¥¬  = �Ry. �®¤®¡ë¬ à¥è¥¨ï¬ ¯®-á¢ïé¥® ¬®¦¥áâ¢® ¯ã¡«¨ª æ¨©,  ç¨ ï á à ¡®â[1, 2]. �¡§®à ª« áá  â®çëå à¥è¥¨© ãà ¢¥¨©� ¢ì¥-�â®ªá  ¯à¨¢¥¤¥ ¢ ¬®®£à ä¨ïå [3, 4]. �®¤-áâ ®¢ª  ¢ëà ¦¥¨© (1) ¢ ãà ¢¥¨ï � ¢ì¥ - �â®ª-á  ¤«ï ®á¥á¨¬¬¥âà¨ç®£® â¥ç¥¨ï ¢ áä¥à¨ç¥áª®©á¨áâ¥¬¥ ª®®à¤¨ â ¯à¨¢®¤¨â ª á¨áâ¥¬¥ ®¡ëª®¢¥-ëå ¤¨ää¥à¥æ¨ «ìëå ãà ¢¥¨©2(1� x2)y0 + 4xy + y = a+ bx� cx2 � F (x); (2)�(x) = y0 � y22(1� x2) + c: (3)�à ¨çë¥ ãá«®¢¨ï áâ ¢ïâáï   ®á¨, ¯à¨ç¥¬ à §-«¨çë¥ ¯à¨ x = 1 ¨ x = �1 á®áâ®ïâ ¢ à¥£ã«ïà®-áâ¨ â¥ç¥¨ï:y(1) = y(�1) = 0; y0(1) <1: (4)

� ¬ëª îé¨¬ ï¢«ï¥âáï § ¤ ¨¥ ¯®â®ª  ¨¬¯ã«ìá P = I �RR cos � sin �d�: (5)�á«¨ ¯®«®¦¨âì a = b = c = 0, ¯®«ãç¨¬ à¥è¥¨¥� ¤ ã [2]: y = 2(1� x2)=(x� ): (6)�§¢¥áâë ¯®¯ëâª¨ à¥è¥¨ï § ¤ ç¨ (2)-(5) á ¥-ã«¥¢ë¬¨ ª®áâ â ¬¨ [5]. �¤ ª® ¤  ï  ¢â®-à®¬ ¯®áâ ®¢ª  § ¤ ç¨ ¢ ¤¥©áâ¢¨â¥«ì®áâ¨ ¥ á®-¤¥à¦¨â ¨ª ª®£® ¯à®¨§¢®« . � à ¡®â¥ [3] ¯®ª -§ ®, çâ® ¢á¥ ª®áâ âë ¬®¦® ®¯à¥¤¥«¨âì ¨ à¥-è¥¨¥ (6) ï¢«ï¥âáï ¥¤¨áâ¢¥ë¬. �®áâ â  ®¯à¥¤¥«ï¥âáï á®®â®è¥¨¥¬ (5). �¡®¡é¥¨ï à¥-è¥¨ï (6)   ¨áâ¥ç¥¨¥ ¦¨¤ª®áâ¨ ¨§ âàã¡ª¨ ª®¥ç-®£® ¤¨ ¬¥âà  â ª¦¥ ¯à¨¢®¤ïâ ª ¯à¨®á¥¢®¬ã (á®-¬ªãâ®¬ã) à¥¦¨¬ã à á¯à®áâà ¥¨ï § â®¯«¥®©áâàã¨ [6]. � áè¨à¥¨¥ áâàã¨ ¨ ®¡à âë© â®ª ¢®§-¨ª «¨ ¢ ®á¥á¨¬¬¥âà¨çëå ¢à é îé¨åáï áâàãïå[3, 7]. �â¬¥â¨¬, ¢¬¥áâ¥ á â¥¬, çâ® ¬®£®ç¨á«¥-ë¥ íªá¯¥à¨¬¥â «ìë¥ ¤ ë¥ á¢¨¤¥â¥«ìáâ¢ãîâ® à áè¨à¥¨¨ « ¬¨ à®© § â®¯«¥®© áâàã¨ ¡¥§á¯¥æ¨ «ì®© ¥¥ § ªàãâª¨ (á¬.  ¯à¨¬¥à [8]). �¨-¦¥ à á¬®âà¥  ¯®áâ ®¢ª  § ¤ ç¨, ¢ à ¬ª å ª®â®-à®© ¢®§¨ª ¥â à áè¨àïîé ïáï áâàãï c ¯à¨®á¥¢ë¬®¡à âë¬ â®ª®¬.1. ���������� �������®ïá¨¬, ª ª®¢ë, ¯®  è¥¬ã ¬¥¨î, ¯à¥¤¯®-áë«ª¨ áãé¥áâ¢®¢ ¨ï à¥è¥¨ï â¨¯  (6). � à -¡®â¥ [2] ¨§ãç «¨ ãáâ ®¢¨¢è¥¥áï â¥ç¥¨¥ ¢ï§ª®©¦¨¤ª®áâ¨. �â® ¯®§¢®«¨«® ¯à¨®á¥¢®¥ â¥ç¥¨¥ ¦¨¤-ª®áâ¨ áç¨â âì § ¤ ë¬ £à ¨çë¬¨ ãá«®¢¨ï¬¨.86 c �. �. � «ìâ¨, 2001



ISSN 1561 -9087 �à¨ª« ¤  £÷¤à®¬¥å ÷ª . 2001. �®¬ 3 (75), N 1. �. 86 { 88�®¦®, ®¤ ª®, ¯à¥¤áâ ¢¨âì á¥¡¥ ¤àã£¨¥ £à ¨ç-ë¥ ãá«®¢¨ï, ¯à¨ ª®â®àëå ¦¨¤ª®áâì, í¦¥ªâ¨àã¥-¬ ï ¯®â®ª®¬ ¨§ âàã¡ë, à á¯à®áâà ï¥âáï ¥ á®-¬ªãâ®© áâàã¥©,   à áâ¥ª ¥âáï ¢¤®«ì ¥ª®â®à®£®ª®ãá , ª®â®àë© à §¤¥«ï¥â § â®¯«¥®¥ ¯à®áâà -áâ¢®   ¤¢¥ ¥á¬¥è¨¢ îé¨¥áï ®¡« áâ¨. �®¥ç®,íâ¨ ®¡« áâ¨ ¬®¦® áç¨â âì ¥ á¬¥è¨¢ îé¨¬¨áï«¨èì   ®á®¢®¬ ãç áâª¥ áâàã¨, â® ¥áâì â ¬,£¤¥  ç «ìë¬ à áå®¤®¬ ¦¨¤ª®áâ¨ ¬®¦® ¯à¥¥-¡à¥çì ¯® áà ¢¥¨î á í¦¥ªâ¨à®¢ ë¬. �â® ®¤®¨§ ãá«®¢¨© á¯à ¢¥¤«¨¢®áâ¨  ¢â®¬®¤¥«ì®£® ¯à¨-¡«¨¦¥¨ï. � áá¬®âà¥¨¥ ¤¢ãå â ª¨å ¨§®«¨à®¢ -ëå ®¡« áâ¥© â¥ç¥¨ï ã¢¥«¨ç¨¢ ¥â ç¨á«® ª®áâ â¢¤¢®¥. �à¨ íâ®¬ ª ãá«®¢¨ï¬ â¨¯  (4), (5) á«¥¤ã-¥â ¤®¡ ¢¨âì ãá«®¢¨¥ à ¢¥áâ¢  ª®¬¯®¥â ¢ï§ª®£®â¥§®à    ãª § ®¬ ª®ãá¥. � ¯¨è¥¬ £à ¨ç-ë¥ ãá«®¢¨ï ¤«ï â ª®© § ¤ ç¨. �§ à ¢¥áâ¢  ã«î¯®«®£® à áå®¤  í¦¥ªâ¨à®¢ ®© ¦¨¤ª®áâ¨, ¢ ª -¦¤®© ¨§ ãª § ëå ®¡« áâ¥©G(1) = 2� �0Z0 r2v(1)r sin �d� == 2��r xoZ�1 (y(1))0dx == 2��r[y(x0) � y(�1)] = 0;  â ª¦¥ ¨§ G(2) = 0 ¯®«ãç¨¬y(�1) = y(x0) = y(1) = 0: (7)�  à §¤¥«ïîé¥© ª®¨ç¥áª®© ¯®¢¥àå®áâ¨ x = x0¯®âà¥¡ã¥¬ à ¢¥áâ¢  ¤ ¢«¥¨©, à ¤¨ «ìëå ª®¬-¯®¥â áª®à®áâ¨ ¨ ¢ï§ª¨å á¨« (ª®¬¯®¥â â¥§®à  ¯àï¦¥¨©) �(1)r� = �(2)r� . �«®â®áâ¨ ¨ ¢ï§ª®áâ¨¦¨¤ª®áâ¥© ¢ à §ëå ®¡« áâïå áç¨â ¥¬ ®¤¨ ª®¢ë-¬¨. �®®â¢¥âáâ¢ãîé¨¥ ãá«®¢¨ï ¨¬¥îâ ¢¨¤�(1) = �(2); (y(1))0 = (y(2))0 = 2b; (y(1))00 = (y(2))00:(8)2. ������� �������á«®¢¨ï (7),(8) ¯®§¢®«ïîâ ¢ëà §¨âì ª®áâ âëa1, a2, b1, b2, c1, c2 ¢ ¯à ¢®© ç áâ¨ ¢ëà ¦¥¨© (2)¨ (3) ç¥à¥§ ®¤ã ª®áâ âã b ¨ ¯®«ãç¨âìF (1)(x) = F (2)(x) = 4b(1� x2):�¢¥¤¥¨¥ ®¢®© äãªæ¨¨ T (x), á®£« á® á®®â®è¥-¨î: y = 2(1� x2)T 0=T;¯®§¢®«ï¥â ¯à¨¢¥áâ¨ ãà ¢¥¨¥ (2) ®â®á¨â¥«ì®T (x) ª £¨¯¥à£¥®¬¥âà¨ç¥áª®¬ã [9]. �¡é¥¥ à¥è¥¨¥

¥£® ¨¬¥¥â ¢¨¤y = 2(1� x2)T 01 + AT 02T1 + AT2 ; (9)£¤¥ T1(z) = z(1 +Xk=1fkzk); z = (1 + x)=2;fk = [k!(k+ 1)!]�1 kYi=1 (b+ k2 � k);T2(z) = T1(z) ln(z) + z(Xk=1 fkgkzk);gk = kXs=1(2s2 � b(2k+ 1))(s(s + 1)(s2 � s+ b))( � 1):�®« £ ï A = �(1+)=2 ¯à¨ b! 0, ¯à¨¤¥¬ ª à¥è¥-¨î � ¤ ã [2]. � ¯®¬®éìî á®®â®è¥¨© (2), (3)¨ (9) ¬®¦® ¯®«ãç¨âì ¢ëà ¦¥¨¥ ¤«ï à ¤¨ «ì®©ª®¬¯®¥âë áª®à®áâ¨ ¨ ¤ ¢«¥¨ï:RvR� = y0 = 2b� 2xy(1� x2) � y22(1� x2) ;�(x) = 2b� 2xy1� x2 � y21� x2 : (10)�®áâ â  b ®¯à¥¤¥«ï¥âáï ¯®«ë¬ ¯®â®ª®¬ ¨¬-¯ã«ìá  ç¥à¥§ ®¤ã ¨§ ®¡« áâ¥©. �à®  «¨§¨àã¥¬à¥è¥¨¥ (9). �«ï ª ¦¤®£® b 6= 0 áãé¥áâ¢ã¥â x0,¯à¨ ª®â®à®¬ y(x) ¬¥ï¥â § ª. �â® ®§ ç ¥â, çâ®¬¥ï¥â § ª äãªæ¨ï â®ª   (x). �â¥£à¨àãï ãà ¢-¥¨ï ¤«ï «¨¨© â®ª , ¯®«ãç ¥¬r(�) = consty(x(�)) :�à ä¨ª â¨¯¨çëå «¨¨© â®ª  ¯à¨¢¥¤¥   à¨á. 1.� ª¨¬ ®¡à §®¬, ¯®áª®«ìªã x < 1, â® ¥à ¢¥áâ¢®T 01(1)� 1 + 2 AT 02(1) < 0 (11)¥áâì ãá«®¢¨¥ ®¡à §®¢ ¨ï ¯à¨®á¥¢®£® ®¡à â®£®â®ª ,    > 2T1(1)=T2(1)� 1 (12){ ãá«®¢¨¥ à¥£ã«ïà®áâ¨ à¥è¥¨ï (¡®«¥¥ á¨«ì®¥,ç¥¬ ¢ [2], £¤¥  > 1).3. �����������«ï ¯à ªâ¨ç¥áª®£® ¨á¯®«ì§®¢ ¨ï ¯®«ãç¥®-£® à¥è¥¨ï ¢®á¯®«ì§ã¥¬áï á®®¡à ¦¥¨ï¬¨ à ¡®âë[3]. � áá¬®âà¨¬ âàã¡ªã ª®¥ç®£® à §¬¥à  d, ¨§ª®â®à®© ¢ëâ¥ª ¥â áâàãï á à ¢®¬¥à®© áª®à®áâìî�. �. � «ìâ¨ 87
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�¨á. 1. �¨¯¨çë¥ «¨¨¨ â®ª  (b = 1;  = 5),á®®â¢¥âáâ¢ãîé¨¥ ¯®«ïàë¬ § ¢¨á¨¬®áâï¬: (1) -r1(�) = 1; 5=jy(x(�))j, (2) - r2(�) = 3; 8=jy(x(�))j, (3) -r3(�) = 5; 6=jy(x(�))j.v0. �«ï ¨á¯®«ì§®¢ ¨ï à¥è¥¨ï (6) ¥®¡å®¤¨¬®ãáâà¥¬¨âì b! 0 ¨ v0 !1, â ª çâ®¡ë ¯à®¨§¢¥¤¥-¨¥ dv0 ®áâ ¢ «®áì ®£à ¨ç¥ë¬ ¨ ¯®áâ®ïë¬.�¢¥¤¥¬ ®¡®§ ç¥¨¥ dvo = pPo=�, £¤¥ ¢¥«¨ç¨ Po ¨¬¥¥â à §¬¥à®áâì ¯®â®ª  ¨¬¯ã«ìá . �®£« á-® áª § ®¬ã, Po ¥ § ¢¨á¨â ®â à §¬¥à  d, ¯®-íâ®¬ã,  ©¤ï ¥£® § ç¥¨¥ ¤«ï âàã¡ª¨ ª®¥ç®£®à §¬¥à  ¨ ¨á¯®«ì§®¢ ¢ ¢ à¥è¥¨¨ ¤«ï â®ç¥ç®£®¨áâ®ç¨ª  ¢ ®á®¢®¬ ãç áâª¥ áâàã¨, ¬®¦® ¯®«ã-ç¨âì ®¤¨ ª®¢ë¥ ª àâ¨ë â¥ç¥¨ï. � ¬¥â¨¬, çâ®à¥è¥¨¥ (6) å à ªâ¥à¨§ã¥âáï ¨¢ à¨ â®¬ P (5),ª®â®àë© ¥«ì§ï áç¨â âì ®¯à¥¤¥«ïîé¨¬, â ª ª ª¤«ï § ¨ï P ¥®¡å®¤¨¬® á ç «  ¯®«ãç¨âì ¯®«¥áª®à®áâ¥© ¢¥ âàã¡ª¨. � â® ¦¥ ¢à¥¬ï Po ¬®¦®áç¨â âì ®¯à¥¤¥«ïîé¨¬, â ª ª ª ¤«ï ¥£® § ¨ï ¥-®¡å®¤¨¬® ¨¬¥âì ¨áå®¤ë¥ ¢¥«¨ç¨ë d ¨ v0. � æ¨-«¨¤à¨ç¥áª®© á¨áâ¥¬¥ ª®®à¤¨ â à¥è¥¨¥ (6) ¤«ï®á¥¢®£® ¯®«ï áª®à®áâ¥© ¢ ¯«®áª®áâ¨ z = 0 ¨¬¥¥â¢¨¤ vz = 2�=r. �«ï ¨áâ®ç¨ª  ª®¥ç®£® à §¬¥à ®á¥¢®¥ ¯®«¥ áª®à®áâ¥© ®¯à¥¤¥«¨¬ á«¥¤ãîé¨¬ ®¡à -§®¬: ( vz = vo ¯à¨ r 2 [0; d];vz = (vod)=r ¯à¨ r 2 [d;1): (13)�â® ¥¢¥à® ¤«ï âàã¡®ª ª®¥ç®£® à §¬¥à , ®¤ -ª® á ã¬¥ìè¥¨¥¬ d ªà¨¢ ï ¢¥ âàã¡ª¨ ¡ã¤¥â áâà¥-¬¨âìáï ª £¨¯¥à¡®«¥, ¨ ¯à¨ d! 0 ¯®«ãç¨¬ á®®â®-è¥¨¥ pPo=� = 2�=, ª®â®à®¥ ¯®§¢®«ï¥â ¢¢¥áâ¨ç¨á«® �¥©®«ì¤á :Re = vod=� =pPo=�=� = 2=: (14)

�à¥¤áâ ¢«ïïvz(r) = vRx+ v�p1� x2 = (�=R)(xy0 + y)ç¥à¥§ ª®¬¯®¥âë áä¥à¨ç¥áª®© á¨áâ¥¬ë ª®®à¤¨- â ¨ áà ¢¨¢ ï ¢ ¯«®áª®áâ¨ x = 0 á ¢ëà ¦¥¨¥¬(13), ¯à¨ d! 0 á ãç¥â®¬ (14) ¯®«ãç ¥¬Re = y(0) = 2T 01(0)� (1 + )T 02(0)T1(0)� (1 + )T2(0)=2 : (15)�á¯®«ì§ãï ãá«®¢¨¥ (12)    ¨ (15), ¬®¦® ¯®«ã-ç¨âì ®£à ¨ç¥¨¥   ç¨á«  �¥©®«ì¤á , ¯à¨ ª®â®-àëå á¯à ¢¥¤«¨¢® ¯®«ãç¥®¥ à¥è¥¨¥.4. ����������� à ¡®â¥ ¯®«ãç¥® â®ç®¥ à¥è¥¨¥ § ¤ ç¨ ® â¥-ç¥¨¨ à áè¨àïîé¥©áï áâàã¨ ¥á¦¨¬ ¥¬®© ¢ï§ª®©¦¨¤ª®áâ¨ ¢  ¢â®¬®¤¥«ì®¬ ¯à¨¡«¨¦¥¨¨. �á®-¡¥®áâìî à¥è¥¨ï ï¢«ï¥âáï à §®¬ªãâë© à¥¦¨¬â¥ç¥¨ï,   â ª¦¥ § ¢¨á¨¬®áâì ã£«  à áâ¢®à  ª®-ãá  à áè¨à¥¨ï áâàã¨ ®â ¥¥  ç «ì®£® ¨¬¯ã«ì-á . � ®á®¢¥ à¥è¥¨ï «¥¦¨â à áá¬®âà¥¨¥ ¤¢ãå¥á¬¥è¨¢ îé¨åáï ®¡« áâ¥© ¦¨¤ª®áâ¨, ¢§ ¨¬®¤¥©-áâ¢ãîé¨å §  áç¥â á¨« ¢ï§ª®£® âà¥¨ï. � § -ª«îç¥¨¥  ¢â®à ¡« £®¤ à¨â �.�.�®«ì¤èâ¨ª  ¨�.�.� àáª®£® §  ®¡áã¦¤¥¨¥ § âà®ãâëå ¢ áâ -âì¥ ¢®¯à®á®¢, á®åà ïï §  á®¡®© ®â¢¥âáâ¢¥®áâì§  ¯à ¢¨«ì®áâì ¯®«ãç¥ëå à¥§ã«ìâ â®¢.1. �«¥§ª¨ �.�. �¢¨¦¥¨¥ ¢ï§ª®© ¦¨¤ª®áâ¨ ¬¥¦¤ã¤¢ã¬ï ª®ãá ¬¨ // �ç.§ ¯.���.{ 1934.{ N4.{ �. 83-87.2. � ¤ ã �.�. �®¢®¥ â®ç®¥ à¥è¥¨¥ ãà ¢¥¨©� ¢ì¥-�â®ªá  // ��� ����.{ 1944.{ N7.{ �. 299-301.3. �®«ì¤èâ¨ª �.�. �¨åà¥¢ë¥ ¯®â®ª¨.{ �®¢®á¨¡¨àáª:� ãª , 1981.{ 366 á.4. �®ïà¥¢¨ç �.�., �à¥©¡¥à£ �.�., �¨«®¢  �.�.,�¥à¡¨¨ �.�. �«¥ªâà®¢¨åà¥¢ë¥ â¥ç¥¨ï.{ �¨£ :�¨ â¥, 1985.{ 315 á.5. �æ¥¥¢ �.�. �¡ ®¤®¬ ª« áá¥ â®çëå à¥è¥¨©ãà ¢¥¨© ¤¢¨¦¥¨ï ¢ï§ª®© ¦¨¤ª®áâ¨ // ���.{1950.{ 11.{ �. 1031-1034.6. �ã¬¥à �.�. �®¢¥ªâ¨¢ ï ¤¨ääã§¨ï ¢ § â®¯«¥-®© áâàã¥ // ���.{ 1952.{ ¢.6.{ �. 743-744.7. Goldshtik M.A. and Shtern V.N. Conical ows ofuid with variable viscosity // Proc.R.Soc.London.{A419.{ 1988.{ �. 91-106.8. �®ªãèª¨ �.�. � â¥ç¥¨ïå ¦¨¤ª®£® ¬¥â «-«  ¢ ¨§«®¦¨æ¥ // �à.II ª®ä.¯® á«¨âªã.{ M.{�¥â ««ãà£¨ï.{ �. 1965.949. � ¬ª¥ �. �¯à ¢®ç¨ª ¯® ®¡ëª®¢¥ë¬ ¤¨ää¥-à¥æ¨ «ìë¬ ãà ¢¥¨ï¬ // �.{ � ãª .{ 1971.{�. 576.88 �. �. � «ìâ¨


