
ISSN 0387 -4086 �à¨ª« ¤  £÷¤à®¬¥å ÷ª . 1999. �®¬ 1 (73), N 1. �. 98 { 101��� 532.5:517.958�������� ������ �������������� ���������������. �. ��������, �. �. ���������áâ¨âãâ £¨¤à®¬¥å ¨ª¨ ��� �ªà ¨ë, �¨¥¢�®«ãç¥® 20.03.97�  ®á®¢¥ ®¡®¡é¥®£® ¯®â¥æ¨ «  ¯®«ãç¥® à¥è¥¨¥ § ¤ ç¨ ®¡â¥ª ¨ï áä¥àë ®¤®à®¤ë¬ ¢¨â®¢ë¬ ¯®â®ª®¬.�®ª § ®, çâ® ¯à¨ áâà¥¬«¥¨¨ ª®íää¨æ¨¥â  á¯¨à «ì®áâ¨ ¢¨â®¢®£® ¯®â®ª  ª ã«î íâ® à¥è¥¨¥ ¯¥à¥å®¤¨â ¢âà ¤¨æ¨®®¥ à¥è¥¨¥ § ¤ ç¨ ¯®â¥æ¨ «ì®£® ®¡â¥ª ¨ï. �à®  «¨§¨à®¢ ® ¢«¨ï¨¥ ª®íää¨æ¨¥â  á¯¨à «ì®áâ¨  ª àâ¨ë «¨¨© â®ª  ¨ ª®íää¨æ¨¥â ¤ ¢«¥¨ï.�  ®á®¢i ã§ £ «ì¥®£® ¯®â¥æi «ã ®¤¥à¦ ® à®§¢'ï§®ª § ¤ çi ®¡âiª ï áä¥à¨ £¢¨â®¢¨¬ ¯®â®ª®¬. �®ª § ®,é® ¯à¨  ¡«¨¦¥i ª®¥äiæiõâ  á¯ià «ì®áâi ¤® ã«ï æ¥© à®§¢'ï§®ª ¯¥à¥å®¤¨âì ¢ âà ¤¨æi©¨© à®§¢'ï§®ª § ¤ çi¯®â¥æi©®£® ®¡âiª ï. �à®  «i§®¢ ® ¢¯«¨¢ ª®¥äiæiõâ  á¯ià «ì®áâi   ª àâ¨¨ «ii© â¥çiù â  ª®¥ä¨æiõâ â¨áªã.The resolution of ow-past problem of the sphere by homogeneous helical ow is obtained. The generalized potential isused. This resolution turn into potential resolution, when the helicity coe�cient equal to zero. The stream lines andpressure coe�cient are considered.���������« áá ¢¨â®¢ëå â¥ç¥¨© ï¢«ï¥âáï ¢¥áì¬  áã-é¥áâ¢¥ë¬ [1{8, 10{16]. � ç «® â¥®à¨¨ ¢¨â®-¢ëå ¯®â®ª®¢ ¯®«®¦¥® �.�.�à®¬¥ª®© [5]; ¢¨â®-¢®¥ ¤¢¨¦¥¨¥ ¢ï§ª®© ¦¨¤ª®áâ¨ ¢¯¥à¢ë¥ à áá¬®-âà¥« �.�.�â¥ª«®¢ [4, 13]. �.�.�ãª®¢áª¨© [6] ¯®-ïâ¨¥ ¢¨â®¢®£® ¤¢¨¦¥¨ï ¨á¯®«ì§®¢ « ¯à¨ á®-§¤ ¨¨ ¢¨åà¥¢®© â¥®à¨¨ ¢¨â ; ¬ â¥¬ â¨ç¥áª®¬ã®¡®á®¢ ¨î ¯®¤å®¤  �.�.�ãª®¢áª®£® ¯®á¢ïé¥ à ¡®â  �.�.�¥«¤ëè  ¨ �.�.�à ª«ï [8]; á¨áâ¥-¬ â¨ç¥áª®¥ ¨§«®¦¥¨¥ ¬¥å ¨ª¨ ¢¨â®¢ëå ¨ æ¨à-ªã«ïæ¨®ëå ¯®â®ª®¢ ¤ ® �.�.� á¨«ì¥¢ë¬ [4];®¡®¡é¥¨¥ ¢¨â®¢ëå ¤¢¨¦¥¨©   á«ãç © ¬®-£®ª®¬¯®¥â®© ¬ £¨â®© £¨¤à®¤¨ ¬¨ª¨ ¯®«ã-ç¥® �.�.�ª «¨ç¥¬ ¨ �.�.�ª «¨ç [15]. �ï¤ à -¡®â �.�.�«¥§ª¨  [13, 14] ¯®á¢ïé¥ ¯à¨¬¥¥-¨î  ¯¯ à â  â¥®à¨¨ ¢¨â®¢ëå â¥ç¥¨© ª § ¤ -ç ¬ ¤¨ ¬¨ª¨  â¬®áä¥àë. �¥ª®â®àë¥ â®çë¥à¥è¥¨ï, ®¯¨áë¢ îé¨¥ ®á¥á¨¬¬¥âà¨çë¥ ¢¨â®-¢ë¥ ¤¢¨¦¥¨ï ¥á¦¨¬ ¥¬®© ¦¨¤ª®áâ¨, ¯®«ãç¥ë�.�.�©à ¯¥â®¢ë¬ ¨ �.�.�¬ã«¨ë¬ [1]. � ª®-£® à®¤  à¥è¥¨ï ¬®£ãâ ¯à¥¤áâ ¢¨âì ¨â¥à¥á ¤«ï®¯¨á ¨ï ¢¨åà¥© §  £à¥¡ë¬¨ ¢¨â ¬¨, ¢¨åà¥¢ëå¦£ãâ®¢, áå®¤ïé¨å á ª®æ®¢ ªàë« , ¢â®à¨çëå â¥-ç¥¨© ¢ ¨áªà¨¢«¥ëå ª  « å, â¥ç¥¨© ¢ ¢®à®-ª å, â®à ¤® ¨ § ªàãç¥ëå áâàãïå. �¥§ã«ìâ -âë, ¯®§¢®«ïîé¨¥ ¯à®¢¥áâ¨ ¯®«ë©   «¨§ â¥ç¥-¨ï, ¨¤ãæ¨àã¥¬®£® ¢¨åà¥¢ë¬¨ ¨âï¬¨ ¢¨â®¢®©ä®à¬ë ¢ âàã¡¥ ¨ ®æ¥¨âì ¢«¨ï¨¥ ª®¢¥ªâ¨¢®-£® ¯¥à¥®á  ¢ ¯à®æ¥áá¥ í¥à£®à §¤¥«¥¨ï ¢ ¢¨-åà¥¢®© âàã¡ª¥ � ª , ¯®«ãç¥ë �.�.�®à¨á®¢ë¬,�.�.�ã©¡¨ë¬ ¨ �.�.�ªã«®¢ë¬ [3]. �  ï áâ -âìï ¯®á¢ïé¥  ¥ª®â®àë¬  á¯¥ªâ ¬ ¢¥è¥£® ®¡-

â¥ª ¨ï áä¥àë ¢¨â®¢ë¬ ¯®â®ª®¬.1. �������� ������������¡à â¨¬áï ª á®®â®è¥¨ï¬, ®¯¨áë¢ îé¨¬ ®¤-®à®¤ë¥ ¢¨â®¢ë¥ â¥ç¥¨ï ¥á¦¨¬ ¥¬®© ¦¨¤ª®-áâ¨ [4, 5, 12, 13]:rotv = �0v; �0 = const; (1)p = �(B0 � v22 ): (2)�¤¥áì �0 { ª®íää¨æ¨¥â á¯¨à «ì®áâ¨; B0 { ¯®-áâ®ï ï �¥àã««¨. � áä¥à¨ç¥áª¨å ª®®à¤¨ -â å (R; �; �) ¯à¨  «¨ç¨¨ á¨¬¬¥âà¨¨ ¢à é¥¨ï(@=@� = 0)   ®á®¢¥ á®®â®è¥¨ï (1) ¯®«ãç ¥¬[12, 13]: vR = ( @2@R2 + 2R @@R + �20)S; (3)v� = ( @@R + 1R )@S@� ; (4)v� = ��0 @S@� ; (5)( @2@R2 + 2R @@R + @2R2@�2 + ctg �R2 @@� + �20)S = 0: (6)�¤¥áì S { á¯¥æ¨ «ì® ¢¢¥¤¥ë© ®¡®¡é¥ë© ¯®-â¥æ¨ « [12, 13], á¢ï§ ë© á äãªæ¨¥© â®ª   á«¥-¤ãîé¨¬ ®¡à §®¬: = �R sin �@S@� : (7)98 c �. �. � «â ®¢, �. �. �¥áâ®¯ «, 1999



ISSN 0387 -4086 �à¨ª« ¤  £÷¤à®¬¥å ÷ª . 1999. �®¬ 1 (73), N 1. �. 98 { 101� ¬¥â¨¬, çâ® ¢ ®â«¨ç¨¥ ®â äãªæ¨¨ â®ª   ®¡®¡-é¥ë© ¯®â¥æ¨ « S ã¤®¢«¥â¢®àï¥â ãà ¢¥¨î�¥«ì¬£®«ìæ  (6). � á«ãç ¥ ¯®â¥æ¨ «ìëå (�0 !0) â¥ç¥¨© á®®â®è¥¨ï (3), (5) ¨ (6) ¯à¨¨¬ îâ¢¨¤ vR = (R @2@R2 + 2 @@R )S; (8)v� = 0; (9)( @2@R2 + 2R @@R + @2R2@�2 + ctg �R2 @@� )S = 0: (10)�ëà ¦¥¨ï (4) ¨ (7) ¯à¨ íâ®¬ ¥ ¬¥ïîâ á¢®¥£®¢¨¤ . 12. �������� ������ ������������������ãªæ¨ï â®ª  ®¤®à®¤®£® ¯®â®ª  ¢ áä¥à¨ç¥-áª¨å ª®®à¤¨ â å, ª ª ¨§¢¥áâ® [9], ¨¬¥¥â ¢¨¤ = 12U1R2 sin2 �; (11)£¤¥ U1 { áª®à®áâì ¯®â®ª . �®¤áâ ¢«ïï (11) ¢ (7) ¨¨â¥£à¨àãï ¯®«ãç¨¢è¥¥áï á®®â®è¥¨¥,  å®¤¨¬á®®â¢¥âáâ¢ãîé¨© ®¡®¡é¥ë© ¯®â¥æ¨ « S:S = 12U1R cos �: (12)� áá¬®âà¨¬ á«¥¤ãîé¥¥ ç áâ®¥ à¥è¥¨¥ ãà ¢¥-¨ï �¥«ì¬£®«ìæ  (6):S = 3p�U12p2�3=20 pRJ3=2(�0R) cos �: (13)�¤¥áì J3=2(�0R) { äãªæ¨ï �¥áá¥«ï ¯®àï¤ª  3/2.�áâà¥¬«ïï ¢ (13) �0 ! 0, ¯à¨å®¤¨¬ ª ¢ëà ¦¥¨î(12). � ª¨¬ ®¡à §®¬, ¯à®áâ¥©è¨¬   «®£®¬ ®¤-®à®¤®£® ¯®â®ª  ¢ ª« áá¥ ®¤®à®¤ëå ¢¨â®¢ëåâ¥ç¥¨© ï¢«ï¥âáï â¥ç¥¨¥, ®¯¨áë¢ ¥¬®¥ ®¡®¡é¥-ë¬ ¯®â¥æ¨ «®¬ (13).3. �������� ������ �������ãªæ¨ï â®ª  ¤¨¯®«ï ¢ áä¥à¨ç¥áª¨å ª®®à¤¨ -â å â ª®¢  [9]:  = � sin2 �4�R : (14)�¤¥áì � { ¬®¬¥â ¤¨¯®«ï. �®¤áâ ¢«ïï (14) ¢ (7) ¨¯à®¢®¤ï ¨â¥£à¨à®¢ ¨¥,  å®¤¨¬ á®®â¢¥âáâ¢ãî-é¨© ®¡®¡é¥ë© ¯®â¥æ¨ « S:S = �4�R2 cos �: (15)1�â¬¥â¨¬, çâ® ¢ à ¡®â¥ [12] ¢ ª®æ¥  ¡§ æ , á«¥¤ãîé¥£®áà §ã §  ä®à¬ã«®© (1.9)   áâà. 98, ¢¬¥áâ® "[5]" ¤®«¦®¡ëâì "[15]".

� áá¬®âà¨¬, ¤ «¥¥, á«¥¤ãîé¥¥ ç áâ®¥ à¥è¥¨¥ãà ¢¥¨ï �¥«ì¬£®«ìæ  (6):S = � ��3=204p2�pRJ�3=2(�0R) cos �: (16)�¤¥áì J�3=2(�0R) { äãªæ¨ï �¥áá¥«ï ¯®àï¤ª  -3/2.�áâà¥¬«ïï ¢ (16) �0 ! 0, ¯à¨å®¤¨¬ ª ¢ëà ¦¥¨î(15). � ª¨¬ ®¡à §®¬, ¯à®áâ¥©è¨¬   «®£®¬ ¤¨-¯®«ï ¢  ç «¥ ª®®à¤¨ â á ¬®¬¥â®¬ � ¢ ª« áá¥®¤®à®¤ëå ¢¨â®¢ëå â¥ç¥¨© ï¢«ï¥âáï â¥ç¥¨¥,®¯¨áë¢ ¥¬®¥ ®¡®¡é¥ë¬ ¯®â¥æ¨ «®¬ (16).4. �������� ������ �������������� ������������� ��������ãªæ¨ï â®ª  ¯®â¥æ¨ «ì®£® ®¡â¥ª ¨ï áä¥-àë à ¤¨ãá  a, ª ª ¨§¢¥áâ®, ¯à¥¤áâ ¢«ï¥â á®¡®©áã¬¬ã äãªæ¨© â®ª  ®¤®à®¤®£® ¯®â®ª  ¨ ¤¨¯®-«ï ¯à¨ � = �2�a3U1 [9]: = 12U1R2[1� ( aR )3] sin2 �: (17)�®¤áâ ¢«ïï (17) ¢ (7) ¨ ¯à®¢®¤ï ¨â¥£à¨à®¢ ¨¥, å®¤¨¬ á®®â¢¥âáâ¢ãîé¨© ®¡®¡é¥ë© ¯®â¥æ¨- « S: S = 12U1R[1� ( aR )3] cos �: (18)� áá¬®âà¨¬ ¤ «¥¥ ¢¨â®¢®¥ â¥ç¥¨¥, ¯à¥¤áâ ¢«ï-îé¥¥ á®¡®© áã¬¬ã   «®£®¢ ®¤®à®¤®£® ¯®â®ª (13) ¨ ¤¨¯®«ï (16):S= �3=204p2�R [ 6�U1�30 J3=2(�0R)���J�3=2(�0R)] cos �: (19)�ãáâì ¢ë¯®«¥® ãá«®¢¨¥J�3=2(�0a) 6= 0: (20)�®¤áâ ¢¨¬ (19) ¢ (3) ¨ ã¤®¢«¥â¢®à¨¬ á ¯®¬®éìî¯®«ãç¨¢è¥£®áï ¢ëà ¦¥¨ï ¤«ï vR ãá«®¢¨î ¥¯à®-â¥ª ¨ï   áä¥à¥R = a; vR = 0:� à¥§ã«ìâ â¥ ®¯à¥¤¥«¨¬ ¢¥«¨ç¨ã �:� = 6�U1�30 J3=2(�0a)J�3=2(�0a) : (21)�ç¨âë¢ ï (21) ¨ (19), § ¯¨è¥¬S= 3p�U12p2�3=20 pR [J3=2(�0R)��. �. � «â ®¢, �. �. �¥áâ®¯ « 99



ISSN 0387 -4086 �à¨ª« ¤  £÷¤à®¬¥å ÷ª . 1999. �®¬ 1 (73), N 1. �. 98 { 101� J3=2(�0a)J�3=2(�0a)J�3=2(�0R)] cos �: (22)�áâà¥¬«ïï ¢ á®®â®è¥¨¨ (22) �0 ! 0, ¯à¨å®¤¨¬ª ¢ëà ¦¥¨î (18). � ª¨¬ ®¡à §®¬, ¯à®áâ¥©è¨¬  «®£®¬ ¯®â¥æ¨ «ì®£® ®¡â¥ª ¨ï áä¥àë ¢ ª« á-á¥ ®¤®à®¤ëå ¢¨â®¢ëå â¥ç¥¨© ï¢«ï¥âáï â¥ç¥-¨¥, ®¯¨áë¢ ¥¬®¥ ®¡®¡é¥ë¬ ¯®â¥æ¨ «®¬ (22).5. ������� ����� �����®¤áâ ¢¨¬ (22) ¢ (7), ¯à®¢¥¤¥¬ ¨â¥£à¨à®¢ ¨¥,  § â¥¬ ®¡¥§à §¬¥à¨¢ ¨¥. � à¥§ã«ìâ â¥ ¯®«ãç¨¬á«¥¤ãîé¥¥ ¢ëà ¦¥¨¥ ¤«ï äãªæ¨¨ â®ª :� = 3p� �Rp2( ��3=20 ) [J3=2( ��0 �R)�� J3=2( ��0)J�3=2( ��0)J�3=2( ��0 �R)] sin2 �; (23)� � 2 U1a2 ; ��0 � �0a; �R � Ra :� á«ãç ¥ ¯®â¥æ¨ «ì®£® (�0 ! 0) ®¡â¥ª ¨ï ¢ë-à ¦¥¨¥ (23) ¯¥à¥å®¤¨â ¢ âà ¤¨æ¨®®¥ [9]� = [ �R2 � 1�R ] sin2 �: (24)�  ®á®¢¥ (23) ¨ (24) ¡ë«¨ ¯®áâà®¥ë ª àâ¨ë«¨¨© â®ª  � = const ¢ ®¡« áâ¨0 � �r � 2; �3 � �z � 3; �r � ra ; �z � za ;£¤¥ r = px2 + y2 { à ááâ®ï¨¥ ®â ®á¨ á¨¬¬¥âà¨¨z. �«ï ��0 = 0; 0; 8; 2; 5 íâ¨ ª àâ¨ë ¯à¥¤áâ -¢«¥ë, á®®â¢¥âáâ¢¥®,   à¨á. 1 { 3. �¥âàã¤®§ ¬¥â¨âì, çâ® ¯à¨ ��0 = 0; 8 ª àâ¨  «¨¨© â®-ª  ¥é¥ "¡«¨§ª " ª ª àâ¨¥ «¨¨© â®ª  ¯à¨ ¯®â¥-æ¨ «ì®¬ ®¡â¥ª ¨¨. �à¨ ��0 = 2; 5 íâ  ª àâ¨ ¯à¨æ¨¯¨ «ì® ¨ ï { ¢ à áá¬ âà¨¢ ¥¬®© ®¡« áâ¨¯®ï¢«ï¥âáï æ¨àªã«ïæ¨® ï §® .6. ����������� ���������¡à â¨¬áï ª ¢ëà ¦¥¨î (2). �ãáâìB0 = p1� + U212 ; (25)£¤¥ p1 ¨ U1 { ¤ ¢«¥¨¥ ¨ áª®à®áâì   ¡¥áª®¥ç®-áâ¨ ¯à¨ ¯®â¥æ¨ «ì®¬ ®¡â¥ª ¨¨ áä¥àë (9). �¥£-ª® ã¡¥¤¨âìáï ¢ â®¬, çâ® ¢ íâ®¬ á«ãç ¥ ¯à¨ �0 ! 0¢ëà ¦¥¨¥ ¤«ï ¤ ¢«¥¨ï (2), £¤¥ ¢¥ªâ®à áª®à®áâ¨®¯à¥¤¥«ï¥âáï á®£« á® § ¢¨á¨¬®áâ¥© (3) { (5) ¨

�¨á. 1. � àâ¨  «¨¨© â®ª , ��0 = 0
�¨á. 2. � àâ¨  «¨¨© â®ª , ��0 = 0; 8
�¨á. 3. � àâ¨  «¨¨© â®ª , ��0 = 2; 5(22), ¯¥à¥å®¤¨â ¢ á®®â¢¥âáâ¢ãîé¥¥ ¢ëà ¦¥¨¥ ¤«ï¤ ¢«¥¨ï â¥®à¨¨ ¯®â¥æ¨ «ì®£® ®¡â¥ª ¨ï áä¥-àë [9]. � ª ¨ ¢ á«ãç ¥ ¯®â¥æ¨ «ì®£® ®¡â¥ª ¨ï,ª®íää¨æ¨¥â ¤ ¢«¥¨ï ¢ à áá¬ âà¨¢ ¥¬®¬ á«ãç ¥®¡â¥ª ¨ï áä¥àë ®¯à¥¤¥«¨¬ á«¥¤ãîé¨¬ ®¡à §®¬:cp = p jR=a �p112�U21 : (26)�®¤áâ ¢¨¬ ¢ (26) ¢ëà ¦¥¨ï (2), (3) { (5), (22) ¨(25). �®á«¥ ¯à®¢¥¤¥¨ï ¥ª®â®àëå ¯à¥®¡à §®¢ -100 �. �. � «â ®¢, �. �. �¥áâ®¯ «
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�¨á. 4. � ¢¨á¨¬®áâì ª®íää¨æ¨¥â  ¤ ¢«¥¨ï ®â ª®íä-ä¨æ¨¥â  á¯¨à «ì®áâ¨ ¯à¨ � = (�=2)¨©, ¯®«ãç¨¬cp = 1� 92�( ��30)J2�3=2(�0) sin2 �: (27)� ª á«¥¤ã¥â ¨§ (27), íªáâà¥¬ã¬ë § ¢¨á¨¬®áâ¨ ª®-íää¨æ¨¥â  ¤ ¢«¥¨ï ®â ª®íää¨æ¨¥â  á¯¨à «ì®-áâ¨ ��0  å®¤ïâáï ¢ â®çª å��0 = 0 ¨ ��0 = (n� 12)�; n = 1; 2; ::: (28)�ªáâà¥¬ã¬ ¢ â®çª¥ ��0 = 0 ï¢«ï¥âáï «®ª «ìë¬ ¬¨-¨¬ã¬®¬. �à¨ íâ®¬cp(0) = 1� (9=4) sin2 �: (29)� ª¨¬ ®¡à §®¬, ¯à¨ ��0 = 0 ¢ëà ¦¥¨¥ (27) ¯¥à¥å®-¤¨â ¢ á®®â¢¥âáâ¢ãîé¥¥ ¢ëà ¦¥¨¥ ¤«ï ª®íää¨æ¨-¥â  ¤ ¢«¥¨ï ¯à¨ ¯®â¥æ¨ «ì®¬ ®¡â¥ª ¨¨ [9].�ªáâà¥¬ã¬ë äãªæ¨¨ cp( ��0) ¯à¨ ��0 = ((2n�1)�=2)ï¢«ïîâáï «®ª «ìë¬¨ ¬ ªá¨¬ã¬ ¬¨. �à¨ íâ®¬¤«ï � = (�=2) cp(�=2) = 0; 087; cp(3�=2) = 0; 899;cp(5�=2) = 0; 964; cp((2n � 1)�=2) jn!1! 1. � ¢¨-á¨¬®áâì cp = cp( ��0) ¯à¨ � = (�=2) ¤«ï 0 � ��0 � 10¯à¥¤áâ ¢«¥    à¨á.4. � ª ¢¨¤¨¬, ¨ ¯à¨ � = (�=2)¢ ®â«¨ç¨¥ ®â (29) ª®íää¨æ¨¥â ¤ ¢«¥¨ï ¯à¨ ®¡-â¥ª ¨¨ áä¥àë ¢¨â®¢ë¬ ¯®â®ª®¬ ¬®¦¥â ¯à¨¨-¬ âì ¥ â®«ìª® ®âà¨æ â¥«ìë¥, ® ¨ ¯®«®¦¨â¥«ì-ë¥ § ç¥¨ï, ¥ ¯à¥¢ëè îé¨¥, ®¤ ª®, ¥¤¨¨æë.

1. �©à ¯¥â®¢ �. �., �¬ã«¨ �. �. � ¢¨â®¢®¬ ®á¥-á¨¬¬¥âà¨ç®¬ ¤¢¨¦¥¨¨ ¥á¦¨¬ ¥¬®© ¢ï§ª®© ¦¨¤-ª®áâ¨ // �à¨ª«. ¬ â¥¬ â¨ª  ¨ ¬¥å ¨ª .{ 1988.{ 52,�ë¯. 1.{ �. 64{69.2. �ä  á¥ª® �. �., �®áâ¨æ¥¢ �. �., �á¯¥-áª¨© �. �. �¢ §¨®¤®¬¥à ï â¥®à¨ï á®¯«  ¤«ï ¢¨-â®¢®£® ¯®â®ª  £ §  // �§¢. �� ����. �¥å ¨ª ¦¨¤ª®áâ¨ ¨ £ § .{ 1977.{ N 5.{ �. 186{191.3. �®à¨á®¢ �. �., �ã©¡¨ �. �., �ªã«®¢ �. �.�®¤¥«¨-à®¢ ¨¥ â¥ç¥¨ï ¨ ª®¢¥ªâ¨¢®£® í¥à£®à §¤¥«¥¨ï¢ ¢¨åà¥¢ëå âàã¡ å // �¨¡¨àáª. ä¨§.-â¥å. ¦ãà «.{1993.{ �ë¯. 1.{ �. 30{38.4. � á¨«ì¥¢ �. �. �á®¢ë ¬¥å ¨ª¨ ¢¨â®¢ëå ¨ æ¨à-ªã«ïæ¨®ëå ¯®â®ª®¢.{ �.: �®áí¥à£®¨§¤ â, 1958.{144 á.5. �à®¬¥ª  �. �. �¥ª®â®àë¥ á«ãç ¨ ¤¢¨¦¥¨ï ¥á¦¨-¬ ¥¬®© ¦¨¤ª®áâ¨.{ �.: �§¤-¢® �� ����, 1952.{76{148 á.6. �ãª®¢áª¨© �. �. �¨åà¥¢ ï â¥®à¨ï £à¥¡®£® ¢¨-â  // �§¡à. á®ç.: � 2-å â.- �. { �.: �®áâ¥å¨§¤ â.{1948.{ �. 2.{ �. 191{355.7. � á« ¢áª¨© �. �., � £¤¥¥¢ �. �., �¥à¨ª®¢ �. �.�« ¡ë© å ®á ¨ ª¢ §¨à¥£ã«ïàë¥ áâàãªâãàë.{ �.:� ãª , 1991.{ 240 á.8. �¥«¤ëè �. �., �à ª«ì �. �. �âà®£®¥ ®¡®á®¢ -¨¥ ¢¨â  �ãª®¢áª®£® // �¥«¤ëè �. �. �§¡à ë¥âàã¤ë. �¥å ¨ª - �.: � ãª .{ 1985.{ .{ �. 43{75.9. �®©æïáª¨© �. �. �¥å ¨ª  ¦¨¤ª®áâ¨ ¨ £ § .{ �.:� ãª , 1978.{ 736 á.10. �®¨á¥¥¢ �. �., � £¤¥¥¢ �. �., �®¢áª¨© �. �¡ ¨-â¥£à « å ¢¬®à®¦¥®áâ¨ ¨ « £à ¦¥¢ëå ¨¢ à¨ -â å ¢ £¨¤à®¤¨ ¬¨ç¥áª¨å ¬®¤¥«ïå // �ãà. íªá¯. ¨â¥®à. ä¨§.{ 1981.{ 83, �ë¯. 1(7).{ �. 215{226.11. � «â ®¢ �. �. � «¨â¨ç¥áª ï £¨¤à®¬¥å ¨ª .{�: � ãª. ¤ã¬ª , 1984.{ 200 á.12. � «â ®¢ �. �. �¡®¡é¥ë© £¨¤à®¤¨ ¬¨ç¥áª¨©¯®â¥æ¨ « ¨ ¥£®   «®£¨ ¢ â¥®à¨¨ ã¯àã£®áâ¨ //�à¨ª«. ¬¥å ¨ª .{ 1990.{ 26,N 4.{ �. 97{101.13. � «â ®¢ �. �., �®à¡ ì �. �. �¨åà¥¢ë¥ áâàãª-âãàë ¢ ¦¨¤ª®áâ¨:   «¨â¨ç¥áª¨¥ ¨ ç¨á«¥ë¥à¥è¥¨ï.{ �.: � ãª. ¤ã¬ª , 1993.{ 244 á.14. �«¥§ª¨ �. �. �̈ ¤à®¤¨ ¬¨ç¥áª ï ¬®¤¥«ì â ©äã á ãç¥â®¬ ¢à é¥¨ï �¥¬«¨ // �§¢. �� ����. �¨§¨-ª   â¬®áä¥àë ¨ ®ª¥  .{ 1990.{ 26, N 5.{ �. 493{501.15. �ª «¨ç �. �., �ª «¨ç �. �. �¨â®¢ë¥ ¤¢¨¦¥¨ï¢ ¬®£®ª®¬¯®¥â®© ¬ £¨â®© £¨¤à®¤¨ ¬¨ª¥ //�§¢. �� ����. �¥å ¨ª  ¨ ¬ è¨®áâà®¥¨¥.{1960.{ N 5.{ �. 184{186.16. �à¬¨æ¨ª¨© �. �. �¬¥àç¥¯®¤®¡ë© ¢¨åàì � ¯«ë-£¨  // �§¢. �� ����. �¥å ¨ª  ¦¨¤ª®áâ¨ ¨£ § .{ 1992.{ N 4.{ �. 52{59.
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