
ISSN 1561 -9087 �à¨ª« ¤  £÷¤à®¬¥å ÷ª . 2001. �®¬ 3 (75), N 2. �. 72 { 80��� 532.516������������ �������� ��������� ��������������� � ������������ ����������. �. �����������®¬¥«ìáª¨© £®áã¤ àáâ¢¥ë© â¥å¨ç¥áª¨© ã¨¢¥àá¨â¥â ¨¬.�.�.�ãå®£®, �¥« àãáì�®«ãç¥® 15.11.2000�®áâà®¥ ®¢ë© ª« áá ¤¢ã¬¥àëå ¥áâ æ¨® àëå â¥ç¥¨© ¢ï§ª®© ¦¨¤ª®áâ¨ á á¨«ìë¬¨ à §àë¢ ¬¨. �à¨¡«¨¦¥-ë¬ ¬¥â®¤®¬ �ã¡®¢ -� «¥àª¨  § ¤ ç  á¢®¤¨âáï ª   «¨§ã í¢®«îæ¨®ëå á¢®©áâ¢ ¥«¨¥©®© ¤¨ ¬¨ç¥áª®© á¨-áâ¥¬ë á ¤¢ã¬ï áãé¥áâ¢¥ë¬¨ áâ¥¯¥ï¬¨ á¢®¡®¤ë. � ç¥áâ¢¥®¥ ¨áá«¥¤®¢ ¨¥ ¢ë¯®«¥® ¤«ï ¢ï§ª®© ìîâ®®¢áª®©¦¨¤ª®áâ¨,   â ª¦¥ ¤«ï ¯®«®¦¨â¥«ì®© ¨ § ª®¯¥à¥¬¥®© âãà¡ã«¥âëå ¢ï§ª®áâ¥©.�®¡ã¤®¢ ® ®¢¨© ª« á ¤¢®¬÷à¨å ¥áâ æ÷® à¨å â¥ç÷© ¢'ï§ª®ù à÷¤¨¨ § ¢¥«¨ª¨¬¨ à®§à¨¢ ¬¨. � ¡«¨¦¥¨¬ ¬¥â®-¤®¬ �ã¡®¢ -� «ì®àª÷  § ¤ ç  §¢®¤¨âìáï ¤®   «÷§ã ¥¢®«îæ÷©¨å ¢« áâ¨¢®áâ¥© ¥«÷÷©®ù ¤¨ ¬÷ç®ù á¨áâ¥¬¨ §¤¢®¬  áãââõ¢¨¬¨ áâã¯¥ï¬¨ á¢®¡®¤¨. �ª÷á¥ ¤®á«÷¤¦¥ï ¢¨ª® ® ¤«ï ¢'ï§ª®ù ìîâ®®¢áìª®ù à÷¤¨¨,   â ª®¦ ¤«ï¯®§¨â¨¢®ù â  § ª®§¬÷®ù âãà¡ã«¥â¨å ¢'ï§ª®áâ¥©.A new class of two-dimensional non-stationary ows is build for a viscous uid with strong ruptures. Approximate Bubnov-Galerkin method reduces the problem to the analysis of evolutional properties of a nonlinear dynamic system with twoessential degrees of freedom. A qualitative research is performed for viscous newtonian uid and both for positive and foralternating turbulent viscosities.���������«ï ¥áâ æ¨® àëå ¤¢ã¬¥àëå â¥ç¥¨© ¦¨¤-ª®áâ¨ å à ªâ¥àë âà¨ ä¨§¨ç¥áª¨å ï¢«¥¨ï: áâà -â¨ä¨ª æ¨ï ¦¨¤ª®áâ¨ ¯® ¯«®â®áâ¨, á¨«ìë© £¨-¤à®¤¨ ¬¨ç¥áª¨© à §àë¢, § ª®¯¥à¥¬¥ ï âãà-¡ã«¥â ï ¢ï§ª®áâì. �à®æ¥ááë, ®¡ãá«®¢«¥ë¥¤¥©áâ¢¨¥¬ ¬ áá®¢ëå á¨« ¢ áâà â¨ä¨æ¨à®¢ ®©¦¨¤ª®áâ¨ [1], ¨¬¥îâ ¯àï¬®¥ ®â®è¥¨¥ ª § ¤ -ç ¬ ¨á¯®«ì§®¢ ¨ï ¨ ®åà ë ¯à¨à®¤ëå ¢®¤®¥¬®¢¨  â¬®áä¥àë. �¨ â ª¦¥ á¢ï§ ë á ¢ ¦ë¬¨¯à ªâ¨ç¥áª¨¬¨ ¯à¨«®¦¥¨ï¬¨ ¢ í¥à£¥â¨ª¥ ¨ £¨-¤à®â¥å¨ª¥. �¨¨ï á¨«ì®£® à §àë¢  ¢ ¯®â®ª¥ ¥-á¦¨¬ ¥¬®© ¦¨¤ª®áâ¨ ï¢«ï¥âáï íää¥ªâ¨¢®© ¬®¤¥-«ìî áª çª®®¡à §ëå ¯¥à¥å®¤®¢, ¨¬¥îé¨å à §®-®¡à §®¥ ä¨§¨ç¥áª®¥ á®¤¥à¦ ¨¥: «¨¨¨ à §¤¥« «¨¡®  â¬®áä¥àë¥ äà®âë ¢ ¯à¨à®¤ëå ï¢«¥¨ïå,  â ª¦¥ â¥å®«®£¨ç¥áª¨¥ ãáâà®©áâ¢ , ¯à¨ ¯à®â¥-ª ¨¨ ç¥à¥§ ª®â®àë¥ ¯ à ¬¥âàë ¦¨¤ª®áâ¨ (¯«®â-®áâì, ¤ ¢«¥¨¥, áª®à®áâì ¨ ¤à.) à¥§ª® ¨§¬¥ï-îâáï. �¨«ìë© £¨¤à®¤¨ ¬¨ç¥áª¨© à §àë¢ ¨¬¥¥â¯à¨æ¨¯¨ «ì®¥ § ç¥¨¥ ¢ ä®à¬¨à®¢ ¨¨ áâàãª-âãàë ¢¨åà¥¢®£® ¯®«ï ¥á¦¨¬ ¥¬®© ¦¨¤ª®áâ¨ [2,3]. �®¢à¥¬¥®¥ á®áâ®ï¨¥ ¯à®¡«¥¬ë ¤¨ ¬¨ª¨§ ¢¨åà¥®áâ¨ ¯à¥¤áâ ¢«¥® ¢ [4]. �¥®à¥â¨ç¥áª¨¥¨áá«¥¤®¢ ¨ï £¨¤à®¤¨ ¬¨ç¥áª¨å § ¤ ç á ®âà¨æ -â¥«ì®© ¢ï§ª®áâìî [5 - 9] ¯®ï¢¨«¨áì ª ª ®âª«¨ª  à¥§ã«ìâ âë  âãàëå  ¡«î¤¥¨© áâàã©ëå ¨¢¨åà¥¢ëå ®ª¥ ¨ç¥áª¨å ¨  â¬®áä¥àëå ®¡à §®¢ -¨©,   â ª¦¥   íªá¯¥à¨¬¥âë á à¥ «ìë¬¨ ¢¨åàï-¬¨ [10 - 12].

�¥«ì ¤ ®© à ¡®âë á®áâ®¨â ¢ ¨áá«¥¤®¢ ¨¨:1) ¥áâ æ¨® àëå ¤¢ã¬¥àëå á¢®©áâ¢ £¨¤à®¤¨- ¬¨ç¥áª®© á¨áâ¥¬ë, ¯à®ï¢«ïîé¨åáï   ä®¥ íä-ä¥ªâ  áª®«ì¦¥¨ï ¦¨¤ª®áâ¨ ¢¤®«ì «¨¨¨ à §àë¢ ;2) ¢«¨ï¨ï å à ªâ¥à  à á¯à¥¤¥«¥¨ï (¬®®â®®-£® «¨¡® ¥¬®®â®®£®) ¯®«ëå £¨¤à®¤¨ ¬¨ç¥-áª¨å  ¯®à®¢ ¢¤®«ì  ¯à ¢«¥¨ï ®á®¢®£® â¥ç¥-¨ï; 3) ¥«¨¥©ëå í¢®«îæ¨®ëå á¢®©áâ¢ á¨áâ¥-¬ë ¤«ï ìîâ®®¢áª®© ¦¨¤ª®áâ¨ ¨ ¦¨¤ª®áâ¨ á ¯®-«®¦¨â¥«ì®© «¨¡® § ª®¯¥à¥¬¥®© âãà¡ã«¥â®©¢ï§ª®áâìî.1. ���������� �������«®áª®¥ ¤¢ã¬¥à®¥ ¥ãáâ ®¢¨¢è¥¥áï â¥ç¥¨¥¥á¦¨¬ ¥¬®© á¯«®è®© áà¥¤ë ®¯à¥¤¥«ï¥âáï ãà ¢-¥¨ï¬¨ [13]:�dvidt = �Fi � @p@xi + @�ik@xk ; i; k = 1; 2; (1)@vk@xk = 0: (2)�«ï «¨¥©®© ¢ï§ª®© ¦¨¤ª®áâ¨ ¨¬¥¥¬�ik = 2��ik: (3)�à¨ � = const { íâ® ª« áá¨ç¥áª ï ¬®¤¥«ì ¢ï§ª®©ìîâ®®¢áª®© ¦¨¤ª®áâ¨. �¤¥áì ¯à¨ïâë ®¡®§ -ç¥¨ï: x1 = x, x2 = y { ¤¥ª àâ®¢ë ¯àï¬®ã£®«ìë¥ª®®à¤¨ âë; t { ¢à¥¬ï; �1; �2 { ª®¬¯®¥âë ¢¥ª-â®à  áª®à®áâ¨; p { ¤ ¢«¥¨¥; � { ¯«®â®áâì; �ij72 c �.�.� ¡«®¢áª¨©, 2001



ISSN 1561 -9087 �à¨ª« ¤  £÷¤à®¬¥å ÷ª . 2001. �®¬ 3 (75), N 2. �. 72 { 80{ ª®¬¯®¥âë ¤¥¢¨ â®à  â¥§®à   ¯àï¦¥¨©; �ij{ ª®¬¯®¥âë â¥§®à  áª®à®áâ¥© ¤¥ä®à¬ æ¨¨; F {¬ áá®¢ ï á¨« ; � { ª®íää¨æ¨¥â ¤¨ ¬¨ç¥áª®© ¢ï§-ª®áâ¨; d=dt = @=@t+�k@=@xk. �®íää¨æ¨¥â § ª®-¯¥à¥¬¥®© ¢ï§ª®áâ¨, á®£« á® ¬®¤¥«¨ �®¢¨ª®¢ -�¥ª® [5, 6], ¨¬¥¥â ¢¨¤�(S) = �0 + �1S 12 + �2S; (4)S = � @v1@x1�2 + �@v2@x2�2 + 12� @v1@x2 + @v2@x1�2:� á®¤¥à¦¨â ª ª ª¨¥¬ â¨ç¥áªãî, â ª ¨ âãà¡ã-«¥âãî ¢ï§ª®áâì, ª®â®à ï ¯®¤áç¨âë¢ ¥âáï ç¥à¥§ª®¬¯®¥âë áà¥¤¥© ¬¥áâ®© áª®à®áâ¨ â¥ç¥¨ï.�â¬¥â¨¬, çâ® ä®à¬ã«  (4) § ª«îç ¥â ¢ á¥¡¥ ª ªç áâë© á«ãç © (�0 > 0; �1 = 0; �2 > 0;�2=�0 {¬ « ï ¯®áâ®ï ï) ¬®¤¥«ì ¢ï§ª®áâ¨ � ¤ë¦¥áª®©[14]. �â  ¬®¤¥«ì, ¨§¢¥áâ ï ª ª á¯®á®¡ "à¥£ã«ïà¨-§ æ¨¨" á¨áâ¥¬ë � ¢ì¥-�â®ªá , ¯®«ãç¨«  ¥¤ ¢®ä¨§¨ç¥áª®¥ ®¡®á®¢ ¨¥ [15].�à¨ à áá¬®âà¥¨¨ ¤¢¨¦¥¨ï ¥®¤®à®¤®©(áâà â¨ä¨æ¨à®¢ ®© ¯® ¯«®â®áâ¨) ¥á¦¨¬ ¥-¬®© ¢ï§ª®© ¦¨¤ª®áâ¨ ¢ ¯à¨¡«¨¦¥¨¨ �ãáá¨¥áª  ªãà ¢¥¨ï¬ ¤¢¨¦¥¨ï (1) á«¥¤ã¥â ¤®¡ ¢¨âì ãà ¢-¥¨¥ ¥à §àë¢®áâ¨ ¨ ãá«®¢¨¥ á®«¥®¨¤ «ì®áâ¨[16]: @�@t + @��k@xk = 0; @�k@xk = 0; k = 1; 2:�âáî¤  á«¥¤ã¥â d�=dt = 0, â.¥. ¯«®â®áâ¨ ç áâ¨æ¦¨¤ª®áâ¨ ¯®áâ®ïë ¨ à §«¨çë. � «¥¥ ¯®« £ -¥¬, çâ® ¤¢¨¦¥¨¥ ¦¨¤ª®áâ¨ ¯à®¨áå®¤¨â ¢ â¥¬¯¥-à âãà®¬ ¨â¥à¢ «¥, ¤«ï ª®â®à®£® ¤¨ ¬¨ç¥áªãî§ ¤ çã ¬®¦® à áá¬ âà¨¢ âì  ¢â®®¬® ®â â¥¯«®-¢®©. �ã¤¥¬ ¨áá«¥¤®¢ âì à¥è¥¨ï ¯à¥¤áâ ¢«¥ëåãà ¢¥¨© ¢ ª« áá¥ â¥ç¥¨©:�1 = �b(t); �2 = �(x; t); (5)p = p(x; t); �12 = � (x; t);F1 � 0; F2 = F:�«ï ìîâ®®¢áª®© ¦¨¤ª®áâ¨ à¥è¥¨ï ¢¨¤  (5) ¢à ¡®â¥ [17] à áá¬ âà¨¢ «¨áì ¡¥§ £¨¤à®¤¨ ¬¨ç¥-áª®© ¨â¥à¯à¥â æ¨¨. �  ®á®¢¥ (5) ¢ [18] ¨áá«¥-¤®¢ «¨áì â¥ç¥¨ï à¥®«®£¨ç¥áª¨ á«®¦ëå ¦¨¤ª®-áâ¥© ¨, ¢ ç áâ®áâ¨, ¡ë«¨ ãª § ë ¥®¡å®¤¨¬ë¥ãá«®¢¨ï ¢®§¨ª®¢¥¨ï íää¥ªâ  § ª®¯¥à¥¬¥®©¢ï§ª®© ¤¨áá¨¯ æ¨¨ í¥à£¨¨ (ª®íää¨æ¨¥â ¢ï§ª®-áâ¨ ¯®«®¦¨â¥«¥).�à¨ ®¡¥§à §¬¥à¨¢ ¨¨ ¢®§ì¬¥¬ á«¥¤ãîé¨¥ ¬ á-èâ ¡ë ¢¥«¨ç¨ (®¨ ®â¬¥ç¥ë ¨¤¥ªá®¬ b):(�1)b = b0 > 0; �b = �;

(�2)b = �?; xb = xs � xj > 0;pb = �bb20; Fb = �?b0=xb;�b = 1=(�bb0); tb = xb=b0:�¨á«® �¥©®«ì¤á  ¯®¤áç¨âë¢ ¥âáï ç¥à¥§ à §-¬¥àë¥ ¬ áèâ ¡ë ¯ à ¬¥âà®¢ ¨ à ¢® Re == �bxsb0=�b: � ¤ «ì¥©è¥¬ ¯®«ì§ã¥¬áï â®«ìª® ¡¥§-à §¬¥àë¬¨ ¢¥«¨ç¨ ¬¨.� áá¬ âà¨¢ ¥¬ â¥ç¥¨¥ ¢ âà¥å ®¡« áâïå:®¡« áâì G?; x 2 (�1; xj];j { ®¡« áâì, x 2 [xj; xs];®¡« áâì G??; x 2 [xs;1);¯à¨ç¥¬ xj = 0; xs = 1; b0 = 1; �? = 1; � = 1; �0 = 1.�¤¥ªáë: j; s á®®â¢¥âáâ¢ãîâ § ç¥¨ï¬ äãªæ¨©  £à ¨æ å j-®¡« áâ¨; ?, ?? { ¯ à ¬¥âà ¬ â¥ç¥-¨ï á«¥¢  ¨ á¯à ¢  ®â j-®¡« áâ¨; â®çª   ¤ á¨¬¢®-«®¬ äãªæ¨¨ ®§ ç ¥â ¤¨ää¥à¥æ¨à®¢ ¨¥ ¯® ¥¥ à£ã¬¥âã. �à ¢¥¨ï (1), (2), (5) ¤«ï â¥ç¥¨ï ¢j-®¡« áâ¨ ¯à¨¨¬ îâ ¢¨¤@�@t � b@�@x == 1� @�@x + F; b = b0 + b1(t);p� p0 = x�_b1(t); t � 0: (6)�¤¥áì ¥â ®£à ¨ç¥¨©   à¥®«®£¨ç¥áªãî ¬®¤¥«ì¢ï§ª®áâ¨. � á«ãç ¥ ìîâ®®¢áª®© ¦¨¤ª®áâ¨ ¨§ á®-®â®è¥¨ï (3) ¨¬¥¥¬� = �@�@x : (7)�®¤¥«ì (4) ¯à¨¨¬ ¥â ¢¨¤� = �0 + �1@�@x + �2�@�@x�2;�0 > 0; �1 > 0; �2 > 0: (8)�â®â ª®íää¨æ¨¥â ¢ï§ª®áâ¨ § ª®¯¥à¥¬¥ë© ¯à¨�21 > 4�0�2 ¨ ï¢«ï¥âáï  á¨¬¯â®â¨ç¥áª¨ ¯®«®¦¨-â¥«ìë¬ [6], â ª ª ª ¯à¨¨¬ ¥â ®âà¨æ â¥«ìë¥§ ç¥¨ï ¢ ª®¥ç®© ®¡« áâ¨ ¨§¬¥¥¨ï @�=@x.�á«¨ �21 < 4�0�2; â® ãà ¢¥¨¥ (8) ¤ ¥â ¯®«®¦¨-â¥«ìãî âãà¡ã«¥âãî ¢ï§ª®áâì.� ®¡« áâïå G? ¨ G?? ®¡¥ ª®¬¯®¥âë ¢¥ªâ®à áª®à®áâ¨ ¯®áâ®ïë,   ¯«®â®áâì ¦¨¤ª®áâ¨ ¯¥à¥-¬¥ ï: G? : �1? = �b?; �2? = �?;p? = p?(t); �? = �0? + �1?(x+ b?t); (9)G?? : �1?? = �b??; �2?? = �??;p?? = p??(t); �?? = �0?? + �1??(x+ b??t): (10)�.�.� ¡«®¢áª¨© 73



ISSN 1561 -9087 �à¨ª« ¤  £÷¤à®¬¥å ÷ª . 2001. �®¬ 3 (75), N 2. �. 72 { 80�à¨¡«¨¦¥¨¥ �ãáá¨¥áª  âà¥¡ã¥â ¢¢¥¤¥¨ï ®£à -¨ç¥¨ï ¤«ï ¯à®¨§¢®«ìëå äãªæ¨© ¯«®â®áâ¨:j�1?j << �0?; j�1??j << �0??:�á«¨ ¬ áá®¢ ï á¨«  ®âáãâáâ¢ã¥â, â® y 2(�1;1). �á«¨ F 6= 0, â® § ¢¨á¨¬®áâ¨ (5) å à ª-â¥à¨§ãîâ â®ç®¥ «®ª «ì®¥ à¥è¥¨¥   ®á¨ y = 0.�à ¨æë j-®¡« áâ¨ ¯à¥¤áâ ¢«ïîâ á®¡®© á¨«ìë¥£¨¤à®¤¨ ¬¨ç¥áª¨¥ à §àë¢ë, ¯à®â¥ª ï ç¥à¥§ ª®-â®àë¥, ¯ à ¬¥âàë ¦¨¤ª®áâ¨ (¯«®â®áâì, ¤ ¢«¥-¨¥, áª®à®áâì ¨ ¤à.) à¥§ª® ¨§¬¥ïîâáï. �á«®¢¨ï¤¨ ¬¨ç¥áª®© á®¢¬¥áâ®áâ¨ [13], â.¥. ¡ « áë ¯®-â®ª®¢ ¬ ááë ¦¨¤ª®áâ¨ ¨ ¤¢ãå ª®¬¯®¥â ¯®â®ª ¨¬¯ã«ìá ,   ¨§®â¥à¬¨ç¥áª¨å à §àë¢ å ¢ ª« áá¥à¥è¥¨© (5), (9), (10) ¨¬¥îâ ¢¨¤x = xj; �b0 = �0?b?; �b1 = �?jb?;�j = �b(�? � �j); (11)pj = p? + �?jb2? � �b2; (12)x = xs; �b0 = �0??b??; �b1 = �1??sb??;�s = �b(�?? � �s); (13)p? � p?? = �b(b?? � b?) � xs�_b; (14)£¤¥ pj = p(xj; t); �1?j = �1?(xj + b?t) ¨ â.¯. �á«¨¯à®¨§¢®«ì ï äãªæ¨ï b(t) § ¤    ¯à¨®à® «¨¡®®¯à¥¤¥«ï¥âáï ¥ª®â®àë¬ ¤®¯®«¨â¥«ìë¬ á®®â®-è¥¨¥¬, å à ªâ¥à¨§ãîé¨¬ ¤¨ ¬¨ç¥áª¨¥ ¯à®æ¥á-áë ¢ j-®¡« áâ¨, â® ¢ £à ¨çë¥ ãá«®¢¨ï (11), (13)¢å®¤ïâ ç¥âëà¥ ¥¨§¢¥áâë¥ äãªæ¨¨ �j ,�s,�j ,�s à£ã¬¥â  t. �®¯ãáâ¨¬, çâ® â¥®à¥â¨ç¥áª¨¥ § -¢¨á¨¬®áâ¨ (11), (13) íª¢¨¢ «¥âë ¯®«ãí¬¯¨à¨ç¥-áª¨¬ ãá«®¢¨ï¬ áª®«ì¦¥¨ï � áá¥â , £®¢®àïé¨¬ ®â®¬, çâ® áª®à®áâì áª®«ì¦¥¨ï ¯à®¯®àæ¨® «ì ¢ï§ª®¬ã ª á â¥«ì®¬ã  ¯àï¦¥¨î:�j = �j�j ; �s = �s�s: (15)�â® ¤ ¥â ¢®§¬®¦®áâì ¯®«ãç¨âì ¢ ¯à®áâ®©,  -£«ï¤®© ä®à¬¥ á¢ï§ì �j(t), �s(t) á b(t) ¨ ¯à®á«¥-¤¨âì   ª ç¥áâ¢¥®¬ ãà®¢¥ ¢®§¤¥©áâ¢¨¥ íää¥ª-â  ¯à¨«¨¯ ¨ï-¯à®áª «ì§ë¢ ¨ï   £¨¤à®¤¨ ¬¨-ç¥áª¨¥ á¢®©áâ¢  â¥ç¥¨ï. �§ (11), (13), (15) á«¥¤ã-¥â, çâ®�j = �b�?=(1 + �b�j); �s = �b�??=(1 + �b�s): (16)� «¥¥ ¤«ï ¯à®áâ®âë ¢ëç¨á«¥¨© ¯à¨¨¬ ¥¬ ª®íä-ä¨æ¨¥âë áª®«ì¦¥¨ï ®¤¨ ª®¢ë¬¨ �j = �s = � ¨¡¥à¥¬ � 2 (0; 1). �¥«¨ç¨  � § ¢¨á¨â ®â á¢®©áâ¢¦¨¤ª®áâ¨ ¨ áâ¥ª¨ ¨ å à ªâ¥à¨§ã¥â ¬®¤¥«ì áª®«ì-¦¥¨ï ¢¤®«ì ¯à®¨æ ¥¬®© £à ¨æë [19{20]. � ¯®-¬®éìî ãà ¢¥¨© (15), (16) ¯®«ãç ¥¬ ä®à¬ã«ã,

¯®ª §ë¢ îéãî ¢«¨ï¥¨¥ ª¨¥¬ â¨ç¥áª®£® ¯ à -¬¥âà  c0   áª®à®áâ¨ áª®«ì¦¥¨ï ¦¨¤ª®áâ¨   ¢ã-âà¥¨å áâ®à® å à §àë¢®¢:(�s � �j)=�j = (�?? � �?)=�? = c0:�¤¥à¦¨¢ ï ç«¥ë ¯®àï¤ª  ¥ ¢ëè¥ ¯¥à¢®£® ¯® ®â-®è¥¨î ª b1,  å®¤¨¬�j�=a0 + a1b1; a0 = ��=(1 + ��);a1 = ��=(1 + ��)2; jb1(t)=b0j << 1:�à¥¤áâ ¢«¥ë© ¥«¨¥©ë© £¨¤à®¤¨ ¬¨ç¥-áª¨© ¯à®æ¥áá ï¢«ï¥âáï ¬®£®¯ à ¬¥âà¨ç¥áª¨¬, ¨¥£® ç¨á«¥®¬ã ¬®¤¥«¨à®¢ ¨î ¤®«¦¥ ¯à¥¤è¥-áâ¢®¢ âì ¯®¤à®¡ë© ª ç¥áâ¢¥ë©   «¨§, ª®â®-àë© ¨ á®áâ ¢«ï¥â ¯à¥¤¬¥â ¤ ®© áâ âì¨. �â®â¥¬ ¡®«¥¥ ®¯à ¢¤ ®, çâ® ¯à ªâ¨ª  ç¨á«¥ëå à á-ç¥â®¢ à §àë¢ëå â¥ç¥¨© ¯à¥¤áâ ¢«ï¥â, ª ª ¨§-¢¥áâ®, ®áæ¨««¨àãîé¨¥ à¥è¥¨ï, ª®â®àë¥ ã¦¤ -îâáï ¢ ®¤®§ ç®© ä¨§¨ç¥áª®© ¨â¥à¯à¥â æ¨¨.� ¨¬¥®: âà¥¡ã¥âáï ®¡ àã¦¨âì áãé¥áâ¢¥ë¥ç¥àâë ¨áå®¤®© § ¤ ç¨, ï¢«ïîé¨¥áï ¯à¨ç¨ ¬¨¥«¨¥©ëå ª®«¥¡ ¨© ¢ £¨¤à®¤¨ ¬¨ç¥áª®© á¨-áâ¥¬¥. �«ï ¨áá«¥¤®¢ ¨ï ªà ¥¢®© § ¤ ç¨ (6) -(14) ¯à¨¬¥ï¥¬ ¯®¤å®¤, á¢ï§ ë© á ¯à¨¡«¨¦¥-ë¬ ®¯¨á ¨¥¬ â¥ç¥¨ï á ¯®¬®éìî ª®¥ç®¬¥à-ëå ¤¨ ¬¨ç¥áª¨å á¨áâ¥¬. �®á¯®«ì§ã¥¬áï ¬¥â®-¤®¬ �ã¡®¢ -� «¥àª¨  [21], ª®â®àë© ¯à¨¢®¤¨â¨áå®¤ãî § ¤ çã ª á¨áâ¥¬¥ ®¡ëª®¢¥ëå ¤¨ää¥-à¥æ¨ «ìëå ãà ¢¥¨© ¤«ï áãé¥áâ¢¥ëå áâ¥¯¥-¥© á¢®¡®¤ë. �â® ¤ ¥â ¢®§¬®¦®áâì ¨§ãç¨âì ¡¨-äãàª æ¨®ë¥ á¨âã æ¨¨ ¨ ãáâ ®¢¨âì ¯®à®£¨ ¢®§-¨ª®¢¥¨ï  ¢â®ª®«¥¡ ¨©.2. ������� ����������������j-�������� áá¬®âà¨¬ ¡ « áë ¨¬¯ã«ìá®¢ (12), (14)   à §-àë¢ å. �¥¨§¢¥áâ ï äãªæ¨ï b1(t) ®¯à¥¤¥«ï¥âáï¨§ ¤¨ää¥à¥æ¨ «ì®£® ãà ¢¥¨ï (14). �ç¨âë¢ ïá¢ï§ì (12) ¬¥¦¤ã pj ¨ b, ¬®¦¥¬ ãâ¢¥à¦¤ âì, çâ®âà¨ äãªæ¨¨ p?, pj(t), p??(t) á¢ï§ ë ®¤¨¬ á®®â-®è¥¨¥¬. � ç¨â, p??(t) ¨ p?(t) å à ªâ¥à¨§ãîâ¤ ¢«¥¨¥ ¦¨¤ª®áâ¨   ¢å®¤¥ ¢ j - ®¡« áâì ¨   ¢ë-å®¤¥ ¨§ ¥¥ ¨ ï¢«ïîâáï ¯®ª  çâ® ¯à®¨§¢®«ìë¬¨.�®§ì¬¥¬ ¢ ª ç¥áâ¢¥ ãá«®¢¨ï äãªæ¨®¨à®¢ ¨ïj-®¡« áâ¨ á«¥¤ãîé¥¥ ãà ¢¥¨¥:1xs xsZ0 �(x; t)dx �< � >= �(�??s��?j)+�?j ; (17)� = const 6= 12 ;74 �.�.� ¡«®¢áª¨©



ISSN 1561 -9087 �à¨ª« ¤  £÷¤à®¬¥å ÷ª . 2001. �®¬ 3 (75), N 2. �. 72 { 80¢ëà ¦ îé¥¥ «¨¥©ãî á¢ï§ì ¬¥¦¤ã ¯®«ë¬¨ £¨-¤à®¤¨ ¬¨ç¥áª¨¬¨  ¯®à ¬¨, å à ªâ¥àë¬¨ ¤«ïª ¦¤®© ¨§ âà¥å ®¡« áâ¥©: � = p + (�=2)(�21 ++�22); �?j = p? + (�?j=2)(b2? + �2?); �??s = p??s ++(�??s=2)(b2??+�2??): � ãà ¢¥¨¥ (17) ¢å®¤ïâ  ¯®-àë   ¢¥è¨å £à ¨æ å j-®¡« áâ¨,   â ª¦¥ áà¥¤-¨© ¯® á¥ç¥¨î j-®¡« áâ¨  ¯®à. � «¥¥ ¯®« £ ¥¬,çâ® p? = const { ¨§¢¥áâ®¥ ¤ ¢«¥¨¥   ¢ëå®¤¥.�à ¢¥¨¥ (14) ¨¬¥¥â à¥è¥¨¥ b1(t) � 0, ª®â®à®-¬ã á®®â¢¥âáâ¢ã¥â ®á®¢®¥ â¥ç¥¨¥ á ¯®áâ®ïë-¬¨ ¯«®â®áâï¬¨ �0?,�, �0?? ¢® ¢á¥å âà¥å ®¡« áâïå:p0?? = p? + �b0(b? � b??) > 0;�0? = p? + �0?(b2? + �2?)=2;�0?? = p0?? + �0??(b2?? + �2??)=2: (18)�¢®¤¨¬ ¥áâ¥áâ¢¥®¥ ®£à ¨ç¥¨¥: ç¨á«®¢ë¥§ ç¥¨ï ¯ à ¬¥âà®¢ ¢ á®®â®è¥¨ïå (18) â ª¨¥,çâ® ª ª ¤«ï ®á®¢®£®, â ª ¨ ¤«ï ¢®§¬ãé¥®£®â¥ç¥¨ï á ¯¥à¥¬¥®© ¯«®â®áâìî ¢¨¤ ãà ¢¥¨ï ¯®à®¢ (17) ®¤¨ ª®¢ë© ¨ ª®íää¨æ¨¥â � ®¤¨ ¨â®â ¦¥. �â¬¥â¨¬ ¥é¥, çâ® ¢ á«ãç ¥ ®á®¢®£® â¥-ç¥¨ï (18) ¢ë¯®«¥® à ¢¥áâ¢®�0?? ��0? = �(c? � c??)=2;£¤¥ c? = b? � (�2?=b?); c?? = b?? � (�2??=b??);b? = 1; b?? > 0:
�¨á. 1. �®§¬®¦ë¥ ¢ à¨ âë à á¯à¥¤¥«¥¨ï ¯®«ëå£¨¤à®¤¨ ¬¨ç¥áª¨å  ¯®à®¢ ¤«ï à §«¨çëå § ç¥¨©¯ à ¬¥âà  �: a { � 2 (0; 1); ¡ { � > 1; ¢ { �1 < � < 0;£ { � 2 (0; 1); ¤ { � < 0; ¥ - 1 < � < �1� ª¨¬ ®¡à §®¬, ® § ª¥ ¯¥à¥¯ ¤  ¯®«ëå £¨¤à®-¤¨ ¬¨ç¥áª¨å  ¯®à®¢ ¬ë ¬®¦¥¬ áã¤¨âì ¯® à §-

®áâ¨ ª¨¥¬ â¨ç¥áª¨å ¯ à ¬¥âà®¢ c?�c??, å à ª-â¥à¨§ãîé¨å ¤¢ã¬¥àë¥ á¢®©áâ¢  â¥ç¥¨ï. �à¨¥-â æ¨ï ¯®¯¥à¥çëå ª®¬¯®¥â áª®à®áâ¨, â.¥. § -ª¨ ¢¥«¨ç¨ �?, �??, ¥ ¢«¨ï¥â   c?; c??. �á«¨0 < �?j < �??s, â® ¯à¨ � 2 (0; 1) ¨¬¥¥¬ ¬®®-â®ë© à®áâ  ¯®à®¢ ¢¤®«ì ®á¨ ��, (à¨á. 1,  ); ¢¤¢ãå ¤àã£¨å á«ãç ïå à á¯à¥¤¥«¥¨¥  ¯®à®¢ ¥¬®-®â®®¥, (à¨á. 1, ¡, ¢). �á«¨ 0 < �??s < �?j, â®¯à¨ � 2 (0; 1)  ¯®àë ¬®®â®® ã¡ë¢ îâ ¢¤®«ì��, (à¨á. 1, £); ¨¬¥îâáï â ª¦¥ ¤¢  ¥¬®®â®ëå¢ à¨ â , (à¨á. 1, ¤, ¥); �1 = �?j=(�?j ��??s).3. ������� ���������������������«ï ãà ¢¥¨ï ¤¢¨¦¥¨ï (6), (7) ¯à®¢®¤¨¬ ¢ë-ç¨á«¥¨ï ¯® à¥ «¨§ æ¨¨ ¯à®æ¥¤ãàë �ã¡®¢ -� «¥àª¨    ®á®¢¥ à §«®¦¥¨ï ¨§è¥£® ¯®àï¤ª :�(x; t) = xc0�j + �j + A(t) sin�x; x 2 [0; 1]; t � 0:(19)�â® ¤ ¥â ¤¨ää¥à¥æ¨ «ì®¥ ãà ¢¥¨¥dAdt = 4F� +4c0� [a0+b1(a0+a1)]��2ARe �h1db1dt : (20)�â®«ì ¯à®áâ®© ¯à¨¡«¨¦¥ë© ¬¥â®¤ å®à®è® § -à¥ª®¬¥¤®¢ « á¥¡ï (¢¯«®âì ¤® ª ç¥áâ¢¥®£® á®£« -á¨ï á à¥§ã«ìâ â ¬¨ íªá¯¥à¨¬¥â®¢) ¯à¨ ¨áá«¥¤®¢ -¨¨ á¨áâ¥¬ £¨¤à®¤¨ ¬¨ç¥áª®£® â¨¯  [22] ¨ ¢ § -¤ ç å « §¥à®© â¥à¬®å¨¬¨¨ [23]. �â¬¥â¨¬ â ª¦¥,çâ® ¢ ¬ â¥¬ â¨ç¥áª®¬ ®â®è¥¨¨ à áá¬ âà¨¢ ¥-¬®¥ §¤¥áì ãà ¢¥¨¥ (6) ¯® á¢®¥¬ã â¨¯ã ¨ áâàãªâã-à¥   «®£¨ç® ¥«¨¥©ë¬ ãà ¢¥¨ï¬ â¥¯«®¯à®-¢®¤®áâ¨, ¨§ãç ¢è¨¬áï ¢ [23]   ®á®¢¥ à §«®¦¥-¨ï ¢¨¤  (19). �§ ãà ¢¥¨ï  ¯®à®¢ (17) ¯®«ã-ç ¥¬ ¢ëà ¦¥¨¥ ¤«ï ¤ ¢«¥¨ï   ¯à ¢®© £à ¨æ¥j-®¡« áâ¨:p??�12 � �� = p?2 +D0 � ��A24 + Ah02 �+ (21)+�b1�D1 � Ah12 �;D0 = �h�0??2 (b2?? + �2??)� �0?i++�2 h�2?b? + 1� b?? � (1 + c1)a20i;D1 = �2b?? (b2?? + �2??) + 12b? �b2? + �2?�(1� �)++1� 12�b? + b??�� a0a1(1 + c1);c1 = c0 + c20=3; h0 = 2a0(c0 + 2)=�;�.�.� ¡«®¢áª¨© 75



ISSN 1561 -9087 �à¨ª« ¤  £÷¤à®¬¥å ÷ª . 2001. �®¬ 3 (75), N 2. �. 72 { 80h1 = 2a1(c0 + 2)=�:� ç áâ®¬ á«ãç ¥ � = 1=2 ¢ë¡®à ¯à®¨§¢®«ìëåäãªæ¨© ¤¥« ¥âáï ¨ ç¥: p??(t) § ¤ ¥âáï  ¯à¨®à-®,   p?(t) ®¯à¥¤¥«ï¥âáï ¨§ ¢ëà ¦¥¨ï (21). � «¥¥¯à¨¨¬ ¥¬ � 6= 1=2. � ãç¥â®¬ (21) ãà ¢¥¨¥ (14)§ ¯¨áë¢ ¥âáï ¢ ¢¨¤¥db1dt (1�2�) = b1(D3�Ah1)+D2� A22 �Ah0; (22)D2 = B?� (1+ c1)a20; D3 = B?+1�2a0a1(1+ c1);B? = �(c? � c??)� c? + 1:�®¬¯«¥ªá B? ¥á¥â ¨ä®à¬ æ¨î ® ¤¢ã¬¥àëåá¢®©áâ¢ å ¯®«ï áª®à®áâ¥© ¯® ®¡¥ áâ®à®ë j-®¡« áâ¨ ¨ ® å à ªâ¥à¥ à á¯à¥¤¥«¥¨ï  ¯®à®¢. �«ï¤ «ì¥©è¨å à ááã¦¤¥¨© ¢ ¦® ¥é¥ ¨ â®, çâ® B?¥ § ¢¨á¨â ®â Re. � ª¨¬ ®¡à §®¬, ¯®«ãç¨«¨ ¤¨ -¬¨ç¥áªãî á¨áâ¥¬ãdb1dt = P (b1; A); dAdt = Q(b1; A); (23)£¤¥ ¢¨¤ ¯à ¢ëå ç áâ¥© ïá¥ ¨§ ãà ¢¥¨© (20),(22): äãªæ¨ï b1(t) ¢å®¤¨â ¢ ¨å «¨¥©®, A(t) {ª¢ ¤à â¨çë¬ ®¡à §®¬. �â ª, ¢ à ¬ª å ¯à¨¡«¨-¦¥¨ï (19) ï¢® ¢ë¤¥«¥ë ¤¢¥ áãé¥áâ¢¥ë¥ áâ¥-¯¥¨ á¢®¡®¤ë, á®®â¢¥âáâ¢ãîé¨¥ ¯à®¤®«ì®© ¨ ¯®-¯¥à¥ç®© ª®¬¯®¥â ¬ áª®à®áâ¨ ¦¨¤ª®áâ¨. � -ç¥¨ï äãªæ¨© ¢ â®çª¥ ¯®ª®ï ®¡®§ ç¨¬ b1 = �,A = A�. �ç¥¢¨¤®, çâ®A� = A0 + �A1; A0 = 4Re�3 (F + a0c0); (24)A1 = 4Re�3 c0(a0 + a1):�¨äãàª æ¨® ï ¤¨ £à ¬¬ , á¢ï§ë¢ îé ï § ç¥-¨¥ ¯ à ¬¥âà  B? á ª®®à¤¨ â®© á®áâ®ï¨ï à ¢-®¢¥á¨ï �, ¨¬¥¥â ¢¨¤B? = [�2B2 + �(B11 � 1) +B00](1 + �)�1; (25)B00 = A0h0 + (1 + c1)a20 + A20=2;B2 = A1(h1 + A1=2);B11 = A0h0 + A1h1 + A0A1 + 2a0a1(1 + c1):� «¨§, ¯à®¢¥¤¥ë© ¬¥â®¤ ¬¨ â¥®à¨¨ ¥«¨¥©-ëå ª®«¥¡ ¨© [24], ¯®§¢®«ï¥â á¤¥« âì ¢ë¢®¤ë: 1)á®áâ®ï¨¥ � = 0, ª®â®à®¬ã á®®â¢¥âáâ¢ã¥â ®á®¢-®¥ â¥ç¥¨¥ á ¯®áâ®ïë¬¨ ¯«®â®áâï¬¨, ï¢«ï¥â-áï â®çª®© ¯®ª®ï, ¥á«¨ �(c?� c??) = B00+ c? � 1; 2)��0 ¥ ï¢«ï¥âáï â®çª®© ¡¨äãàª æ¨¨ íâ®© ¤¨ ¬¨-ç¥áª®© á¨áâ¥¬ë; 3) ¢ ä¨§¨ç¥áª¨ á®¤¥à¦ â¥«ì®©®¡« áâ¨ ¨§¬¥¥¨ï ¯ à ¬¥âà®¢ ¯àï¬ ï B? = const

¬®¦¥â ¯¥à¥á¥ª âì ¡¨äãàª æ¨®ãî ªà¨¢ãî (25) ¢®¤®© «¨¡® ¢ ¤¢ãå â®çª å; á®®â¢¥âáâ¢¥®, ¨¬¥¥â-áï ®¤® «¨¡® ¤¢  á®áâ®ï¨ï à ¢®¢¥á¨ï á¨áâ¥¬ë.�¨äãàª æ¨®®¥ á®®â®è¥¨¥ ¬¥¦¤ã B? ¨ � § -ª«îç ¥âáï ¢ ãá«®¢¨¨ ª á ¨ï ¯àï¬®© B? = constá íªáâà¥¬ã¬®¬ äãªæ¨¨ (25). �à¨ 0 < �0 << 1â ª®© íªáâà¥¬ã¬ áãé¥áâ¢ã¥â, ¥á«¨ ¯ à ¬¥âà A1¢ ¢ëà ¦¥¨ïå (24) ¯à¨ ¤«¥¦¨â ®¤®¬ã ¨§ ¯®-«ã¡¥áª®¥çëå ¨â¥à¢ «®¢: A1 2 (�1; A12) «¨¡®A12(A11;1) ¨ ¢ë¯®«¥® ¥à ¢¥áâ¢® a?�1� (1+c1)(1 � �)a0a1 > 0; ä®à¬ã«ë ¤«ï A11, A12 ¨ á®®â-¢¥âáâ¢ãîé¥£® § ç¥¨ï A0 §¤¥áì ¥ ¯à¨¢®¤ïâáï.� ¤ ¨¥ A0, A1, ã¤®¢«¥â¢®àïîé¨å ¡¨äãàª æ¨®-ë¬ ãá«®¢¨ï¬, ®§ ç ¥â, á®£« á® (24), ¢ë¡®à F ,Re. �®£¤  ¡¨äãàª æ¨®®¥ § ç¥¨¥ B?(�0) ¯®¤-áç¨âë¢ ¥âáï ¯® ä®à¬ã«¥ (25). �¨äãàª æ¨®ë¥¨§¬¥¥¨ï ¢ á¨áâ¥¬¥ ¬®£ãâ ¯à®¨áå®¤¨âì ª ª ¯à¨¯®«®¦¨â¥«ìëå, â ª ¨ ¯à¨ ®âà¨æ â¥«ìëå § ç¥-¨ïå c0: c0 > 0, A1 > 0 «¨¡® c0 + 2 < 0, A1 < 0;ª ¦¤®¬ã ¨§ íâ¨å ¤¢ãå á«ãç ¥¢ á®®â¢¥âáâ¢ã¥â ®¤-® ¯®«®¦¨â¥«ì®¥ ¨ ®¤® ®âà¨æ â¥«ì®¥ § ç¥¨¥A0. �âáî¤  á«¥¤ã¥â: 1) �0 > 0, â.¥. ¡¨äãàª æ¨-®ë¥ § ç¥¨ï ¯«®â®áâ¥© ¦¨¤ª®áâ¨ ¢ ®¡« áâïåG?, G?? ¯à¥¢ëè îâ á®®â¢¥âáâ¢ãîé¨¥ ¯«®â®áâ¨®á®¢®£® â¥ç¥¨ï; 2) ¢§ ¨¬ ï ®à¨¥â æ¨ï ¯®-¯¥à¥çëå (¢¤®«ì OY) áª®à®áâ¥© ®á®¢®£® ¯®â®-ª , â.¥. § ª¨ �?, �?? , ¥ ¢«¨ï¥â   ¢®§¨ª®¢¥-¨¥ ¡¨äãàª æ¨®®© á¨âã æ¨¨; 3) á®£« á® ®æ¥-ª ¬ ¢¥«¨ç¨ A11, A12 áãé¥áâ¢ã¥â ¨¦ïï £à ¨-æ  § ç¥¨© ç¨á«  Re > 0, ¯à¨ ª®â®àëå ¬®¦¥â áâã¯¨âì ¡¨äãàª æ¨ï; 4) ¡¨äãàª æ¨®®¥ § ç¥-¨¥ ¬ áá®¢®© á¨«ë ¬®¦¥â ¡ëâì ª ª ¯®«®¦¨â¥«ì-ë¬, â ª ¨ ®âà¨æ â¥«ìë¬; 5) ¥á«¨  àï¤ã á � ¨ c0¯ à ¬¥âàë ®á®¢®£® â¥ç¥¨ï ¢ ®¡« áâ¨ G? § ¤ -ë, â® ¯®á«¥ ¯®¤áç¥â  B?(�0) ¯®«ãç¨¬ ¨§ ä®à¬ã«ëB? = 1�c?+2�(�0??��0?)��1 ¡¨äãàª æ¨®®¥ § -ç¥¨¥ ª®¬¯«¥ªá  �(�0?? ��0?), ¢å®¤ïé¥£® ¢ ãá«®¢¨¥(17), (18) äãªæ¨®¨à®¢ ¨ï j-®¡« áâ¨. � ®á®¡®©â®çª¥ ¯à¨ � = �0 > 0 ¢®§¬®¦ë ¡¨äãàª æ¨¨ ¤¢ãåâ¨¯®¢: 1) á«®¦®¥ á®áâ®ï¨¥ à ¢®¢¥á¨ï "á¥¤«® -ã§¥«", ¯®«ãç îé¥¥áï ¯à¨ á«¨ï¨¨ ¤¢ãå ¯à®áâëå®á®¡ëå â®ç¥ª (ã§«  ¨ á¥¤« ); 2) ¢ëà®¦¤¥ë© ä®-ªãá ¢ ¬®¬¥â ¡¨äãàª æ¨¨, â.¥. ¯à®áâ®© ä®ªãá ¯à¥-¢à é ¥âáï ¢ á«®¦ë© ä®ªãá,   ¨§ ¥£® à®¦¤ ¥âáï¯à¥¤¥«ìë© æ¨ª«.�§ãç¨¬ å à ªâ¥à á®áâ®ï¨ï à ¢®¢¥á¨ï ¯à¨ � =0. � ¯«®áª®áâ¨ (c0; Re) £à ¨æ  á¥¤¥« � = 0 ¨¬¥¥â¤¢¥ ¤¥©áâ¢¨â¥«ìë¥ ¢¥â¢¨, ª®â®àë¥ § ¢¨áïâ ®â a0,a1, �, F ¨ ¥ § ¢¨áïâ ®â ¤¨ ¬¨ç¥áª®£® ¯ à ¬¥âà �. �¨¨ï � = 0 (£à ¨æ  ãáâ®©ç¨¢®áâ¨ ã§«®¢ ¨ä®ªãá®¢) áãé¥áâ¢ã¥â ¯à¨ � < 1=2 ¨ ¬®¦¥â ¨¬¥âì¤¢¥ ¤¥©áâ¢¨â¥«ìë¥ ¢¥â¢¨. �á«¨ à¥¦¨¬ äãªæ¨-®¨à®¢ ¨ï j-®¡« áâ¨ â ª®©, çâ® 1 � 2� < 0, â®� > �2=Re > 0. �â¬¥â¨¬, çâ® áãé¥áâ¢®¢ ¨¥ «¨-76 �.�.� ¡«®¢áª¨©



ISSN 1561 -9087 �à¨ª« ¤  £÷¤à®¬¥å ÷ª . 2001. �®¬ 3 (75), N 2. �. 72 { 80¨¨ � = 0 (� < 1=2) «¨¡® ¥¥ ®âáãâáâ¢¨¥ (� > 1=2)§ ¢¨áïâ ®â ç¨á«®¢®£® § ç¥¨ï ¯ à ¬¥âà  �, ®¤- ª® ª ¦¤ ï ¨§ íâ¨å á¨âã æ¨© ¬®¦¥â ¡ëâì à¥ -«¨§®¢   ª ª ¯à¨ ¬®®â®®¬, â ª ¨ ¯à¨ ¥¬®®-â®®¬ à á¯à¥¤¥«¥¨¨ £¨¤à®¤¨ ¬¨ç¥áª¨å  ¯®-à®¢. �  à¨á. 2 ¯®ª § ë «¨¨¨ � = 0, � = 0 ¨ à §-¬¥ç¥ë ®¡« áâ¨ ¯®«®¦¨â¥«ìëå ¨ ®âà¨æ â¥«ìëå§ ç¥¨© äãªæ¨© �(c0; Re), �(c0; Re) ¯à¨ ä¨ªá¨-à®¢ ®¬ �. � ç¥áâ¢¥ë© å à ªâ¥à íâ¨å ªà¨-¢ëå ®¤¨ ª®¢ ¯à¨ F = 0 ¨ F 6= 0. �¢¥ ®¡« áâ¨ãáâ®©ç¨¢®£® à¥è¥¨ï (ã§¥« «¨¡® ä®ªãá) ®â¬¥ç¥-ë èâà¨å®¢ª®©. �®¯®«¨â¥«ì ï èâà¨å®¢ ï «¨-¨ï ãª §ë¢ ¥â § ç¥¨ï c0, Re, ¯à¨ ª®â®àëå ®á®-¡ ï â®çª  � = 0 ï¢«ï¥âáï "æ¥âà®¬": ¯®¢¥¤¥¨¥ ¤¨- ¬¨ç¥áª®© á¨áâ¥¬ë ¨¬¥¥â ¥§ âãå îé¨© ¯¥à¨®-¤¨ç¥áª¨© å à ªâ¥à. � ¯à¨¬¥à, ¯à¨ F = 0 "æ¥âà"áãé¥áâ¢ã¥â ¯à¨ Re 2 (0; 1=2); jc0j > 20: �«ï ¤àã-£¨å ä¨§¨ç¥áª¨ á®¤¥à¦ â¥«ìëå ç¨á«®¢ëå ¯ à ¬¥-âà®¢ á¨âã æ¨ï   «®£¨ç ï: ¥§ âãå îé¨¥ ®áæ¨«-«ïæ¨¨ ¨¬¥îâáï ¯à¨ ¥¡®«ìè¨å ç¨á« å �¥©®«ì¤á Re 2 (0; 1), ª®£¤  ¬®¤ã«¨ áª®à®áâ¥© áª®«ì¦¥¨ï  ¢¥è¨å £à ¨æ å j-®¡« áâ¨ § ç¨â¥«ì® ®â«¨ç -îâáï ¤àã£ ®â ¤àã£ , j�??=�?j >> 1. �¥à¨®¤ íâ¨åª®«¥¡ ¨© à ¢¥ �0 = 2�=p�0 , £¤¥�0 = 2(A0 + h0)[ 2�c0(a0 + a1)++ �Re (c0 + 2)a1](1� 2�)�1 � (�4=Re2) > 0;¯à¨ç¥¬ � < 1=2 ¨ c0 > 0, A0 > 0 «¨¡® c0 + 2 < 0,A0 < 0. �â¨ ®æ¥ª¨  £«ï¤® ¤¥¬®áâà¨àãîâ ¢«¨-ï¨¥ ¬ áá®¢®© á¨«ë, ¯ à ««¥«ì®© áª®à®áâ¨ áª®«ì-¦¥¨ï,   ¯®¢¥¤¥¨¥ �0. �áá«¥¤®¢ ¨¥ áâ æ¨® à-®£® á®áâ®ï¨ï á¨áâ¥¬ë ¯à¨ � 6= 0 ¤ ¥â   «®-£¨çë¥ ¢ ä¨§¨ç¥áª®¬ ®â®è¥¨¨ à¥§ã«ìâ âë, ¥á«¨íâ® á®áâ®ï¨¥ ¥ ï¢«ï¥âáï ¡¨äãàª æ¨®ë¬.
�¨á. 2. �®¢¥¤¥¨¥ äãªæ¨© �(c0; Re);�(c0; Re) ¢®ªà¥áâ®áâ¨ á®áâ®ï¨ï à ¢®¢¥á¨ï � = 0� ¢¥àè ï à áá¬®âà¥¨¥ ìîâ®®¢áª®© ¦¨¤ª®-áâ¨, ¯à¨¢¥¤¥¬ ¯à¨¬¥à  ¢â®ª®«¥¡ ¨©. �ãáâì ¯à¨

� = 0 á®áâ®ï¨¥ á¨áâ¥¬ë ï¢«ï¥âáï áâ æ¨® àë¬:B? = B00 > 0 ¨ ª®íää¨æ¨¥â áª®«ì¦¥¨ï � - ¬ -«ë© ¯ à ¬¥âà. �à¨ 1 � 2� > 0, F = 0 ¥¤¨áâ¢¥- ï â®çª  ¯®ª®ï b1 = 0, A = A1 ¥ãáâ®©ç¨¢ ï,¯à¨ç¥¬ A1 = 4c0a0Re=�3; 2D2 = (A1)2. �  ä §®-¢®© ¯«®áª®áâ¨ á¨áâ¥¬ë (23) à®¦¤ ¥âáï ¯à¥¤¥«ìë©æ¨ª«; ¥£® ä §®¢ë© ¯®àâà¥â ¨ "®áæ¨««®£à ¬¬ " ª®-«¥¡ ¨© áª®à®áâ¨ ¯®ª § ë   à¨á. 3. �¥« ªá æ¨-®ë¥ ª®«¥¡ ¨ï ¯à®¨áå®¤ïâ ¯à¨ B? + 1 > D13 > 0¢ á«¥¤ãîé¨å á¨âã æ¨ïå:1) c0 > 0, 0 < Re < Re1;2) c0 + 2 < 0, Re > Re1,£¤¥ D13�h1 = 4c0(a0+a1)(1�2�); (Re1)2 = �5(1��2�)=(4c0a0h1): �á«¨ ¦¥ �2 < c0 < 0, â® à¥« ªá -æ¨®ë¥ ª®«¥¡ ¨ï  ¡«î¤ îâáï ¯à¨ «î¡ëå ¯®«®-¦¨â¥«ìëå B?, Re.
�¨á. 3. �¥« ªá æ¨®ë¥ ª®«¥¡ ¨ï ¢ ¯®â®ª¥ìîâ®®¢áª®© ¦¨¤ª®áâ¨ ¯à¨ � ! 0:   - ä §®¢ë©¯®àâà¥â á¨áâ¥¬ë; ¡ - § ¢¨á¨¬®áâì áª®à®áâ¨ ®â¢à¥¬¥¨4. ������������ ���������ãáâì â¥ç¥¨¥ ¢ j-®¡« áâ¨ ®¯à¥¤¥«ï¥âáï ãà ¢¥¨-¥¬ ¤¢¨¦¥¨ï (6) á ¬®¤¥«ìî ¢ï§ª®áâ¨ (3), (8). �à¨-¡«¨¦¥®¥ à¥è¥¨¥ áâà®¨¬   ®á®¢¥ à §«®¦¥¨ï¨§è¥£® ¯®àï¤ª  (19) ¬¥â®¤®¬ �ã¡®¢  - � «¥àª¨-  ¨ ¯®«ãç ¥¬dAdt = 4F� + 4c0� [a0 + b1(a0 + a1)]� (26)� ARe (m0 + b1m1)� m2A3Re � h1 db1dt ;m0 = �2(1 + 2�1a0c0 + 3�2a20c20);m1 = �2a1c0(2�1 + 6�2a0c0); m2 = 3�2�4=4 > 0:�à¨ �1 = 0, �2 = 0 ãà ¢¥¨¥ (26) ¤ ¥â ã¦¥ ¨§ã-ç¥ë© ìîâ®®¢áª¨© ¢ à¨ â (20). � «¥¥ à á-á¬ âà¨¢ ¥¬ ¤¢  á«ãç ï:  ) ¯®«®¦¨â¥«ì ï âãà¡ã-�.�.� ¡«®¢áª¨© 77



ISSN 1561 -9087 �à¨ª« ¤  £÷¤à®¬¥å ÷ª . 2001. �®¬ 3 (75), N 2. �. 72 { 80«¥â ï ¢ï§ª®áâì, �21 < 4�0�2; ¡) § ª®¯¥à¥¬¥- ï ¢ï§ª®áâì, �21 > 4�0�2. � ®¡®¨å á«ãç ïå ¯à¨-¨¬ ¥¬ m0 > 0;m1 > 0, â. ¥. c0 > 0 «¨¡®a0c0 < �2�1=(3�2). �¨ää¥à¥æ¨ «ì®¥ ãà ¢¥-¨¥ (22), ®¯à¥¤¥«ïîé¥¥ äãªæ¨î b1(t), ¥ § ¢¨á¨â®â ¢¨¤  à¥®«®£¨ç¥áª®© ¬®¤¥«¨ ¦¨¤ª®áâ¨. �«¥¤®¢ -â¥«ì®, ¤«ï ¤¢ãå ®á®¢ëå áâ¥¯¥¥© á¢®¡®¤ë ¨¬¥-¥¬ ¤¨ ¬¨ç¥áªãî á¨áâ¥¬ã ¢¨¤  (23), £¤¥ ¯à ¢ë¥ç áâ¨ § ¯¨áë¢ îâáï ¯®áà¥¤áâ¢®¬ ¢ëà ¦¥¨© (22),(26). � ª ¨ ¯à¥¦¤¥, ¢¥«¨ç¨ë c0 ¨ � ä¨ªá¨à®¢ -ë¥. � à ¬¥âàë á¨áâ¥¬ë ¢ á®áâ®ï¨¨ à ¢®¢¥-á¨ï §¤¥áì ã¤®¡¥¥ ®¯à¥¤¥«ïâì ®¡à âë¬ á¯®á®¡®¬.� ¨¬¥®: ¥á«¨ b1 = �, A = A� (á¬. ä®à¬ã«ë(24)) § ¤ ë, â® ¥âàã¤® ¯®¤áç¨â âìB?; F , ª®â®-àë¥ «¨¥©® ¢å®¤ïâ ¢ ãà ¢¥¨ï P = 0, Q = 0.� ¦¤ ï ã«ì-¨§®ª«¨  ¨¬¥¥â ¯® ¤¢¥ ¢¥â¢¨, à á-¯®«®¦¥ë¥ ¯® ®¡¥ áâ®à®ë  á¨¬¯â®â A = AP ¨A = AQ. �¤¥áì ¨ ¤ «¥¥ ®¯ãáª ¥¬ § ¯¨áì à¥§ã«ìâ -â®¢ ¢ëª« ¤®ª, ª®â®àë¥ «¥£ª® ¢®á¯à®¨§¢¥áâ¨. � á-á¬®âà¨¬ ¢¥â¢¨ íâ¨å ¨§®ª«¨,  ¨¡®«¥¥ ¨â¥à¥á-ë¥ ¢ ä¨§¨ç¥áª®¬ ®â®è¥¨¨. �  à¨á. 4,  , ¡ ¨§®-¡à ¦¥ë â¨¯¨çë¥ ¯à¨¬¥àë, ª®£¤  á¨áâ¥¬  ¨¬¥-¥â ®¤® ¨ ¤¢  á®áâ®ï¨ï à ¢®¢¥á¨ï. � á«ã¦¨¢ -¥â ¢¨¬ ¨ï ¢ à¨ â, ª®£¤  �=j1 � 2�j << 1; â.¥.¨¬¥¥âáï ¥¬®®â®®¥ à á¯à¥¤¥«¥¨¥ £¨¤à®¤¨ -¬¨ç¥áª¨å  ¯®à®¢ ¢  ¯à ¢«¥¨¨ ®á®¢®£® â¥ç¥-¨ï. �à¨¢¥¤¥¬ ¥ª®â®àë¥ ¢ ¦ë¥ ®æ¥ª¨ ¯ à ¬¥-âà®¢.
�¨á. 4. �¨áâ¥¬  á âãà¡ã«¥â®© ¢ï§ª®áâìî:  , ¡ {¯à¨¬¥àë ã«ì-¨§®ª«¨; ¢ { ¡¨äãàª æ¨® ï¤¨ £à ¬¬ �  à¨á. 4,   ¯®ª § ® à á¯®«®¦¥¨¥ ã«ì-¨§®-ª«¨, ª®£¤  ¢ë¯®«¥® ¥®¡å®¤¨¬®¥ ãá«®¢¨¥ ¢®§-¨ª®¢¥¨ï  ¢â®ª®«¥¡ ¨©: ¨§®ª«¨  P (b1; A) =0 ¥¬®®â® , ¨¬¥¥â ãç áâ®ª á ã¡ë¢ îé¥© å -à ªâ¥à¨áâ¨ª®© ¨   íâ®¬ ãç áâª¥ ¢ â®çª¥ (0; A0)¯¥à¥á¥ª ¥âáï á ¬®®â®® ã¡ë¢ îé¥© ¨§®ª«¨®©Q(b1; A) = 0 ãà ¢¥¨ï ¤¢¨¦¥¨ï. �«ï â ª®£® à á-¯®«®¦¥¨ï ¨§®ª«¨ ã¦® ã¤®¢«¥â¢®à¨âì ¥à ¢¥-áâ¢ ¬: a? > 0, A0 < 0, c0 < minf�2;�2�1=3�2g,

AP < AQ < 0, â.¥. m1D3=h1 < 4c0Re(a0 + a1)=�.�®á«¥¤¥¥ ¥à ¢¥áâ¢® ®§ ç ¥â, çâ® ¤«ï ª®ªà¥â-®© ¬®¤¥«¨ ¢ï§ª®áâ¨ áãé¥áâ¢ã¥â ¨¦ïï £à ¨æ § ç¥¨© Re = Re0 ç¨á«  �¥©®«ì¤á , ¯à¨ ª®â®-àëå ¢®§¬®¦ë  ¢â®ª®«¥¡ ¨ï ¢ £¨¤à®¤¨ ¬¨ç¥-áª®© á¨áâ¥¬¥. �â¬¥â¨¬ ¥é¥, çâ® ¢ íâ®¬ á«ãç ¥D3 > 0,   ¢¥«¨ç¨  Re0 à áâ¥â «¨¥©® á à®áâ®¬B? > 0. �®¯à®á ® áãé¥áâ¢®¢ ¨¨ ¤¢ãå â®ç¥ª ¯®ª®ïà §à¥è ¥âáï á«¥¤ãîé¨¬ ®¡à §®¬, à¨á. 4, ¡. �ãáâì(�1; A1)  ¯¥à¥¤ § ¤ ®¥ á®áâ®ï¨¥ à ¢®¢¥á¨ï,ª®â®à®¬ã á®®â¢¥âáâ¢ãîâ § ç¥¨ï B?; F , ¯®¤áç¨-âë¢ ¥¬ë¥   «®£¨ç® ¯¥à¢®¬ã á«ãç î. �®£¤  áã-é¥áâ¢®¢ ¨¥ ¢â®à®© â®çª¨ ¯®ª®ï (0; A0) ®¡¥á¯¥ç¨-¢ ¥âáï ¯®¤å®¤ïé¨¬ ¢ë¡®à®¬ Re. � «¨§ ¯®ª §ë-¢ ¥â, çâ® ª®®à¤¨ âë íâ¨å â®ç¥ª â ª¨¥:�1 < 0; j�1j << 1; A1 > 0; �0 = 0;A0 = �h0 �qh20 + 2D2 < 0; AQ < AP < A0;£¤¥ A1 � �2(h0 + �1h1); (27)2(c0 + 2)2 > ��1�2(1 + �)2=[�2(1 + �1)2]:�à¨ â ª®¬ ¢ë¡®à¥ A1 ¡ã¤¥âD3 > D2 > 0. � ®¡é¥¬á«ãç ¥ (¯à¨ «î¡®¬ �) ãà ¢¥¨¥ ¡¨äãàª æ¨®®©ªà¨¢®©, á¢ï§ë¢ îé¥© § ç¥¨ï Re á ª®®à¤¨ â®©á®áâ®ï¨ï à ¢®¢¥á¨ï A�, ¨¬¥¥â ¢¨¤Re = (A4�k4 +A3�k3 + A2�k2 +A�k1 + k0)(A2� l2 +A�l1 + l0) ; (28)£¤¥ Re(0)=k0=l0 > 0; ¯®¤à®¡ ï § ¯¨áì ª®íää¨æ¨-¥â®¢ ¢ (28) ®¯ãé¥ . �à¨ ¢ë¯®«¥¨¨ ãá«®¢¨©(27) ªà¨¢ ï (28) ¨¬¥¥â ¬¨¨¬ã¬ à¨á. 4 ¢ ¢ â®ç-ª¥ ¡¨äãàª æ¨¨ AB 2 (A0; A1). �̈ ¯®¢ ¡¨äãàª æ¨¨§¤¥áì ¤¢ , ¨ ®¨ â ª¨¥ ¦¥, ª ª ¢ ìîâ®®¢áª®¬ á«ã-ç ¥: á¥¤«® { ã§¥« «¨¡® ¢ëà®¦¤¥ë© ä®ªãá. �«ï¨§ãç ¥¬®© ¤¨ ¬¨ç¥áª®© á¨áâ¥¬ë «¨¨ï � = 0 ¢¯«®áª®áâ¨ (�1;Re) ï¢«ï¥âáï ¯àï¬®©:Re� = (1�2�)(c0�1a2+m3+3m2A2� )=D4; �1 � 0:(29)D4 = D3+h1(h0+�h1) > 0; a2 = 2�2(a0+�a1) > 0;m3 = �2[1 + 3�2a0c20(a0 + 2�a1] > 0;£¤¥ 1� 2� > 0,   â ª¦¥ A� > 0, c0 > 0 «¨¡® A� < 0,c0 + 2 < 0. �«¥¤®¢ â¥«ì®, ¯àï¬ ï «¨¨ï Re == Re�(�1) ®¡« ¤ ¥â â ª¨¬¨ á¢®©áâ¢ ¬¨: Re�(0) >0, dRe�=d�1 > 0 ¯à¨ A� > 0, c0 > 0; dRe�=d�1 < 0¯à¨ A� < 0; c0 + 2 < 0. �¨¨ï � = 0 ¨¬¥¥â ¢¨¤:Re� = (�1S1 + S0)=S2; (30)S0 = 6�2�2a0a1c20A�h2+(D3 �h1A�)(3m2A2� +m3);78 �.�.� ¡«®¢áª¨©



ISSN 1561 -9087 �à¨ª« ¤  £÷¤à®¬¥å ÷ª . 2001. �®¬ 3 (75), N 2. �. 72 { 80S1 = 2�2a1c0A�h2 + c0a2(D3 � h1A�);S2 = 4c0(a0 + a1)h2=�; h2 = h0 + �h1 +A�;� ¯«®áª®áâ¨ (�1; Re) { ¯àï¬ ï «¨¨ï, ®¡« ¤ î-é ï á¢®©áâ¢ ¬¨: Re�(0) > 0; dRe�=d�1 > 0¯à¨ A� > 0, c0 > 0; dRe�=d�1 < 0 ¯à¨ A� < 0,c0+ 2 < 0. �à¨ c0 + 2 < 0 «¨¨¨ � = 0 ¨ � = 0 áã-é¥áâ¢ãîâ ¢ ®£à ¨ç¥®¬ ¨â¥à¢ «¥ § ç¥¨© �1,  ¨¬¥® â ¬, £¤¥ Re� > 0, Re� > 0. � «ì¥©è¨¥à ááã¦¤¥¨ï ¯à®¢¥¤¥¬ ¤«ï á«ãç ï A� > 0, c0 > 0,�1 � 0. � à¨ â A� < 0, c0 + 2 < 0 ¨§ãç ¥âáï  «®£¨ç® ¨ ¯à¨æ¨¯¨ «ìëå ®â«¨ç¨© ¥ ¨¬¥¥â.�á«¨ 1 � 2� > 0, â.¥. � ¡«¨§ª® ª 1=2 á«¥¢ , â®à¥ «¨§ã¥âáï á¨âã æ¨ï, ª®£¤  ¯àï¬ë¥ (29) ¨ (30) ¥¯¥à¥á¥ª îâáï ¢ ¯¥à¢®¬ ª¢ ¤à â¥ ¨ à á¯®«®¦¥ëâ ª, ª ª íâ® ¯®ª § ®   à¨á. 5,  . �¤¥áì ®âáãâ-áâ¢ãîâ ®¡« áâ¨ ãáâ®©ç¨¢®£® à¥è¥¨ï, ¨ ¥â ª®«¥-¡ â¥«ìëå à¥¦¨¬®¢ ¤¢¨¦¥¨ï. � íâ®¬ á«ãç ¥ £¨-¤à®¤¨ ¬¨ç¥áª¨¥  ¯®àë à á¯à¥¤¥«¥ë ¬®®â®-® ¢¤®«ì ��.
�¨á. 5. �¨áâ¥¬  á âãà¡ã«¥â®© ¢ï§ª®áâìî. �à ¨æëá¥¤¥«, £à ¨æë ãáâ®©ç¨¢®áâ¨ ã§«®¢ ¨ ä®ªãá®¢:   -1� 2� > 0; ¡� 1� 2� >> 1. �¡« áâì ãáâ®©ç¨¢®£®à¥è¥¨ï (§ èâà¨å®¢  ): ¢ - à¥è¥¨¥ á¯®«®¦¨â¥«ì®© ¢ï§ª®áâìî; £ - à¥è¥¨¥ á®âà¨æ â¥«ì®© ¢ï§ª®áâìî�ãáâì 1 � 2� >> 1, â®£¤  ®áãé¥áâ¢«ï¥âáï ¢ -à¨ â, ¯®ª § ë©   à¨á. 5, ¡. �âà¨å®¢ª®© ®â-¬¥ç¥  ®¡« áâì ãáâ®©ç¨¢®£® à¥è¥¨ï (ã§¥«, ä®-ªãá); ¢á¯®¬®£ â¥«ì ï èâà¨å®¢ ï «¨¨ï ¯®ª §ë¢ -¥â § ç¥¨ï �1; Re, ¤«ï ª®â®àëå áãé¥áâ¢ã¥â ®á®-¡ ï â®çª  "æ¥âà" - ¥§ âãå îé¥¥ ¯¥à¨®¤¨ç¥áª®¥à¥è¥¨¥. � ç¨â, ¯à¨ ¥¬®®â®®¬ à á¯à¥¤¥«¥-¨¨  ¯®à®¢ ¬®£ãâ áãé¥áâ¢®¢ âì ®áæ¨««ïâ®àë¥

à¥è¥¨ï. �¤¥áì ¢ ¦® â®, çâ® íâ¨ ª®«¥¡ â¥«ì-ë¥ ¯à®æ¥ááë ¯à®¨áå®¤ïâ ¯à¨ «î¡ëå ¥®âà¨æ -â¥«ìëå �1 � 0, â.¥. ¯à¨ â¥ç¥¨¨ ìîâ®®¢áª®©¦¨¤ª®áâ¨, �1 = �2 = 0, ¤«ï ¦¨¤ª®áâ¨ � ¤ë¦¥-áª®© (�1 = 0),   â ª¦¥ ¤«ï ¯®«®¦¨â¥«ì®© ¨ ®âà¨-æ â¥«ì®© âãà¡ã«¥âëå ¢ï§ª®áâ¥©.� ª¨¬ ®¡à §®¬, ¯à¨ ¤®áâ â®ç® ®âç¥â«¨¢® ¢ë-à ¦¥®© ¥¬®®â®®áâ¨ ¯à®¤®«ì®£® à á¯à¥¤¥-«¥¨ï  ¯®à®¢ ï¢«¥¨¥ ¢®§¨ª®¢¥¨ï ®áæ¨««ïâ®à-ëå à¥è¥¨© ¥ § ¢¨á¨â ®â à¥®«®£¨ç¥áª®© ¬®¤¥«¨¢ï§ª®áâ¨: £¨¤à®¤¨ ¬¨ç¥áª¨© ä ªâ®à ¯à¥®¡« ¤ -¥â  ¤ à¥®«®£¨ç¥áª¨¬.�¥¯¥àì ®¡áã¤¨¬ ãá«®¢¨ï áãé¥áâ¢®¢ ¨ï â®çª¨¯¥à¥á¥ç¥¨ï ¯àï¬ëå (29), (30). �¡ àã¦¥ë ¤¢ ¢ à¨ â  ¤«ï ¨¬¥îé¨å ä¨§¨ç¥áª¨© á¬ëá« ®æ¥®ªç¨á«  1� 2�. � ¯¥à¢®¬ ¨§ ¨å â®çª  ¯¥à¥á¥ç¥¨ïáãé¥áâ¢ã¥â, ¥á«¨�2 � D4S0S2(m3 + 3m2A2� ) < 1� 2� < D4S1S2a2c0 � �3:(31)�â¨ ¥à ¢¥áâ¢  á®¢¬¥áâë ¯à¨ «î¡®¬ �2 �0,¥á«¨ A2� > A22 = 4a20c20=3�2; ¨ â®£¤  à á¯®«®¦¥-¨¥ ¯àï¬ëå «¨¨© â ª®¥ (à¨á. 5, ¢):Re�(0)Re�(0) > 1; 0 < dRe�=d�1dRe�=d�1 < 1:� íâ®¬ ¢ à¨ â¥ ¨¬¥¥âáï ®¡« áâì ãáâ®©ç¨¢®£®à¥è¥¨ï ¨ áãé¥áâ¢ãîâ ¥§ âãå îé¨¥ ª®«¥¡ ¨ï:� = 0, � > 0, �1 2 [0; �01). � áç¥âë ¯®ª §ë¢ îâ,çâ® ®áæ¨««ïâ®àë¥ à¥è¥¨ï ¨¬¥îâáï §¤¥áì ¯à¨¯®«®¦¨â¥«ì®© ¢ï§ª®áâ¨ («¨¡® ìîâ®®¢áª ï ¦¨¤-ª®áâì, � = �0, «¨¡® âãà¡ã«¥â ï, �21 < 4�2) ¤«ï� < 0, â.¥. ¯à¨ ¥¬®®â®®¬ à á¯à¥¤¥«¥¨¨  ¯®-à®¢. �âáî¤  ¢ë¢®¤: ¯à¨ ¢ë¯®«¥¨¨ ãá«®¢¨© (31)¨ A2� > A22 ¤¨ ¬¨ç¥áª ï á¨áâ¥¬  á ®âà¨æ â¥«ì®©âãà¡ã«¥â®© ¢ï§ª®áâìî ãáâ®©ç¨¢ëå à¥è¥¨© ¥¨¬¥¥â.�â®à®© ¢ à¨ â: â®çª  ¯¥à¥á¥ç¥¨ï áãé¥áâ¢ã-¥â, ¥á«¨ �2 > 1� 2� > �3: (32)�â¨ ¥à ¢¥áâ¢  á®¢¬¥áâë, ¥á«¨A2� < A22; �2 > �02; �02 = 4=[9�2(A22 � A2�)]: (33)�®£¤  à á¯®«®¦¥¨¥ «¨¨© (29), (30) â ª®¥(à¨á. 5, £):0 < Re�(0)Re�(0) < 1; dRe�=d�1dRe�=d�1 > 1:� áç¥âë ¯®ª §ë¢ îâ, çâ® á«ãç © (32), (33) à¥ -«¨§ã¥âáï ¯à¨ � < 0 (¥¬®®â®®¥ à á¯à¥¤¥«¥¨¥�.�.� ¡«®¢áª¨© 79



ISSN 1561 -9087 �à¨ª« ¤  £÷¤à®¬¥å ÷ª . 2001. �®¬ 3 (75), N 2. �. 72 { 80 ¯®à®¢),   § ç¥¨ï �1 � �01 á®®â¢¥âáâ¢ãîâ ¬®¤¥-«¨ ®âà¨æ â¥«ì®© ¢ï§ª®áâ¨. � ª ¢¨¤¨¬, à á¯®«®-¦¥¨¥ ®¡« áâ¨ ãáâ®©ç¨¢®£® à¥è¥¨ï áãé¥áâ¢¥®®â«¨ç ¥âáï ®â ¯à¥¤ë¤ãé¥£® ¢ à¨ â  (à¨á. 5, ¢).�ë¢®¤: ¯à¨ ¢ë¯®«¥¨¨ ãá«®¢¨© (32), (33) ¤¨ ¬¨-ç¥áª ï á¨áâ¥¬  ¥ ¨¬¥¥â ãáâ®©ç¨¢ëå à¥è¥¨© ª ª¤«ï ìîâ®®¢áª®©, â ª ¨ ¤«ï ¯®«®¦¨â¥«ì®© âãà-¡ã«¥â®© ¢ï§ª®áâ¨. �áâ®©ç¨¢ë¥ à¥è¥¨ï ¨ ¥§ -âãå îé¨¥ ª®«¥¡ ¨ï ¯®ï¢«ïîâáï ¯à¨ ®âà¨æ â¥«ì-®© âãà¡ã«¥â®© ¢ï§ª®áâ¨ (§ èâà¨å®¢  ï ª«¨-®¢¨¤ ï ®¡« áâì   à¨á. 5, £). �à¨ ¤«¥¦®áâì£¨¤à®¤¨ ¬¨ç¥áª®£® ¯à®æ¥áá  ª ¯¥à¢®¬ã «¨¡® ¢â®-à®¬ã ¢ à¨ âã § ¢¨á¨â ®â ç¨á«®¢®£® § ç¥¨ï A�,â. ¥., á®£« á® (24), ®â ¢ë¡®à  ¯ à ¬¥âà®¢ c0 ¨ F .�â¬¥â¨¬ á¢®©áâ¢  ¯¥à¨®¤  � ¥§ âãå îé¨å ª®-«¥¡ ¨© ¤«ï ®¡®¨å ¢ à¨ â®¢: 1) ç¥¬ ¡®«ìè¥ ç¨-á«® 1 � 2� > 1, â. ¥. ç¥¬ á¨«ì¥¥ ¢ëà ¦¥ ¥¬®®â®®áâì ¯à®¤®«ì®£® à á¯à¥¤¥«¥¨ï  ¯®-à®¢, â¥¬ ¯¥à¨®¤ ª®«¥¡ ¨© ¡®«ìè¥; 2) ¤«ï ¢ à¨ -â  (31) ¢ ®¡« áâ¨ ¯®«®¦¨â¥«ì®© ¢ï§ª®áâ¨ ¨¬¥¥¬d�=d�1 < 0, �1 2 [0; �01), �2 � 0, â. ¥. ¯® ¬¥à¥ ã¤ -«¥¨ï ®â ¬®¤¥«¨ ìîâ®®¢áª®© ¦¨¤ª®áâ¨ ¯¥à¨®¤ª®«¥¡ ¨© ã¬¥ìè ¥âáï; 3) ¤«ï ¢ à¨ â  (32), â.¥. ¤«ï ª®«¥¡ ¨© ¦¨¤ª®áâ¨ á ®âà¨æ â¥«ì®© ¢ï§-ª®áâìî, ¨¬¥¥¬ d�=d�1 > 0; § ç¨â, ç¥¬ á¨«ì¥¥¯à®ï¢«ï¥âáï íää¥ªâ ®âà¨æ â¥«ì®© ¢ï§ª®áâ¨, â¥¬¡®«ìè¥ ¯¥à¨®¤ ª®«¥¡ ¨©. �â® ®§ ç ¥â, çâ® ¬¥¦-¤ã ¢ à¨ â ¬¨ (31) ¨ (32), ªà®¬¥ ã¦¥ ã¯®¬ïãâëåà §«¨ç¨© (à¨á. 5, ¢, £), áãé¥áâ¢ã¥â ¥é¥ ®¤®: ¯®¬¥à¥ à®áâ  �1 ¯¥à¨®¤ë ª®«¥¡ ¨© ¨§¬¥ïîâáï ¤«ïíâ¨å ¯à®æ¥áá®¢ ¢ ¯à®â¨¢®¯®«®¦ëå  ¯à ¢«¥¨ïå.�����������áá«¥¤®¢ ¨¥ £¨¤à®¤¨ ¬¨ç¥áª®© á¨áâ¥¬ë á ¤¢ã¬ïá¨«ìë¬¨ à §àë¢ ¬¨ ¯®ª § «®, çâ® ¢ëà®¦¤¥ë©á«ãç © ¯à¨«¨¯ ¨ï (� = 0) ¦¨¤ª®áâ¨   ¢ãâà¥-¨å áâ¥ª å j-®¡« áâ¨ ¥ á®¤¥à¦¨â ¨â¥à¥áëåª ç¥áâ¢¥ëå ï¢«¥¨©. �â® ®§ ç ¥â, çâ® ¯à®-áª «ì§ë¢ ¨¥ ¦¨¤ª®áâ¨   à §àë¢¥ ä¨§¨ç¥áª¨ á®-¤¥à¦ â¥«ì® á ¬® ¯® á¥¡¥, ¢¥ á¢ï§¨ á ª®ªà¥â-ë¬¨ à¥®«®£¨ç¥áª¨¬¨ á¢®©áâ¢ ¬¨. �«ï à §ëåà¥®«®£¨ç¥áª¨å ¬®¤¥«¥© ¦¨¤ª®áâ¨ (ìîâ®®¢áª ï,¥«¨¥©®-¢ï§ª ï, ¢ï§ª®ã¯àã£ ï) íää¥ªâ áª®«ì¦¥-¨ï ¯à®ï¢«ï¥â á¥¡ï ¬®£®ä ªâ®àë¬ ®¡à §®¬ [2,3, 18 - 20]. �à¥¤áâ ¢«¥ë¥ §¤¥áì ¯à¨¬¥àë ¤¥-¬®áâà¨àãîâ í¢®«îæ¨®ë¥ á¢®©áâ¢  â¥ç¥¨© áâãà¡ã«¥â®© ¢ï§ª®áâìî   ä®¥ íää¥ªâ  áª®«ì-¦¥¨ï.1. � ¡®¢ �.�. �®¢ë¥ § ¤ ç¨ ¬ â¥¬ â¨ç¥áª®© â¥®à¨¨¢®«.{ �.: � ãª , 1998.{ 448 á.2. � ¡«®¢áª¨© �.�. �¨ ¬¨ç¥áª¨¥ ¨ â¥¯«®¢ë¥ á¢®©-áâ¢  ¢¨åàï áª®à®áâ¨   á¨«ì®¬ à §àë¢¥ ¢ ¯®â®-
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