
56 �¥áâ­¨ª �®áª®¢áª®£® ã­¨¢¥àá¨â¥â . �¥à¨ï 3. �¨§¨ª . �áâà®­®¬¨ï. 2000. ü 6U(z) £à ¤¨¥­â­®£® ¯«®â­®áâ­®£® ¯®â®ª  á ¢­ãâà¥­-­¥© ¢®«­®© ¯à¨ à §¢¨â¨¨ ¢¥âà  (á¬. à¨á. 1).�ëà ¦¥­¨¥ (6) á ãç¥â®¬ (3) ¯®§¢®«ï¥â ®æ¥­¨âì¢®§¤¥©áâ¢¨¥ ­  áª®à®áâì â¥ç¥­¨ï Um = U(zm) ª ¦-¤®£® ¨§ ®á­®¢­ëå ä ªâ®à®¢, ®¯à¥¤¥«ïîé¨å à §¢¨â¨¥¯®â®ª : £à ¤¨¥­â  ¤ ¢«¥­¨ï §  áç¥â áâ®ª  ç¥à¥§ ¢®¤®-åà ­¨«¨é¥ (¯¥à¢®¥ á« £ ¥¬®¥ á¯à ¢  ¢ (6)), ¢«¨ï­¨ï¢¥âà  (¢â®à®¥ á« £ ¥¬®¥) ¨ íää¥ªâ®¢ áâà â¨ä¨ª æ¨¨(âà¥âì¥ á« £ ¥¬®¥). � ª ï ®æ¥­ª , ¯® ¤ ­­ë¬ ¯àï¬ëå¨§¬¥à¥­¨© U(z; t) , T (z; t) ¨ Uw(t) , ¯®ª § « , çâ® ¢áà¥¤­¥¬ §  ¢à¥¬ï á¥à¨¨ §®­¤¨à®¢ ­¨© §­ ç¥­¨ï U� ¨Um ®¯à¥¤¥«ïîâáï ­  50% áâ®ª®¢ë¬ £à ¤¨¥­â®¬ ¤ ¢-«¥­¨ï, ­  26% ¢«¨ï­¨¥¬ ¢¥âà  ¨ ­  24% íää¥ªâ ¬¨áâà â¨ä¨ª æ¨¨.� ¡®â  ¢ë¯®«­¥­  ¯à¨ ¯®¤¤¥à¦ª¥ ���� (£à ­â99-05-64045) ¨ ¯à®£à ¬¬ë ú�­¨¢¥àá¨â¥âë �®áá¨¨ |äã­¤ ¬¥­â «ì­ë¥ ¨áá«¥¤®¢ ­¨ïû (£à ­â 990981).�¨â¥à âãà 1. � ¬®«î¡®¢ �.�. �à¨¤®­­ë¥ áâà â¨ä¨æ¨à®¢ ­­ë¥ â¥ç¥-­¨ï. �: � ãç­ë© ¬¨à, 1999.
2. �¤¥«ìèâ¥©­ �.�. �®¤®åà ­¨«¨é  �®áá¨¨. �ª®«®£¨ç¥áª¨¥¯à®¡«¥¬ë, ¯ãâ¨ ¨å à¥è¥­¨ï. �.: ����, 1998.3. Albrecht A., Goudsmit G., Zeh M. // Limnology andOceanography. 1999. 44. P. 196.4. � ¬®«î¡®¢ �.�., �«ã¥¢ �.�., � ¬ à èª¨­ �.�., �¨«ì-­¥¢ �.�. // �¨§¨ç¥áª ï íª®«®£¨ï. 1999. �.: �¨§¨ç¥áª¨©ä-â ���, 1999. ü 5. �. 81.5. �¨¢ì¥à �.�., �¨â¢¨­®¢ �.�. // �®¤­ë¥ à¥áãàáë. 1997. 24,ü 5. �. 590.6. � ­¤ ã �.�., �¨äè¨æ �.�. �¥®à¥â¨ç¥áª ï ä¨§¨ª . �. VI:�¨¤à®¤¨­ ¬¨ª . �.: � ãª , 1988.7. Fukushima Y., Parker G., Pantin H. // Mar. Geol. 1985. 67,No. 1{2. P. 55.8. �­¨á¨¬®¢  �.�., �¥âà®¢ �.�., �¯¥à ­áª ï �.�., �¨-â®¢ �.�. // �¥áâ­. �®áª. ã­-â . �¨§. �áâà®­. 1992. ü 5.�. 63 (Moscow University Phys. Bull. 1992. No. 5. P. 57).�®áâã¯¨«  ¢ p¥¤ ªæ¨î31.03.00��� 551.463:532.6 ������������� � ����������������� ���������������� �������������-����������� ���������� ������������� ��������� �������. �. � ¯è¨­�), �. �. � à ¢ ¥¢ , �. �. �ã¤­¨ª®¢(ª ä¥¤à  ä¨§¨ª¨  â¬®áä¥àë)�¥â®¤®¬ í­¥à£¥â¨ç¥áª®£®  ­ «¨§  ¨áá«¥¤®¢ ­  £à ¢¨â æ¨®­­®-ª ¯¨««ïà­ ï ãáâ®©ç¨¢®áâì £®à¨-§®­â «ì­®£® á«®ï ¦¨¤ª®áâ¨ ¯® ®â­®è¥­¨î ª ¢®§¬ãé¥­¨ï¬. �  ®á­®¢¥ â¥®à¥â¨ç¥áª¨å à áç¥â®¢ ¨íªá¯¥à¨¬¥­â «ì­ëå ¤ ­­ëå ®¯à¥¤¥«¥­  ªà¨â¨ç¥áª ï â®«é¨­  á«®ï ¬®àáª®© ¢®¤ë, ¯à¨ ª®â®à®©á®¯®áâ ¢¨¬ë í­¥à£¨¨ ª®­¢¥ªæ¨© �í«¥ï ¨ � à ­£®­¨.�¢¥¤¥­¨¥�áâ®©ç¨¢®áâì à¥è¥­¨© ãà ¢­¥­¨© � ¢ì¥{�â®ªá ¬®¦­® ¨áá«¥¤®¢ âì á ¯®¬®éìî í­¥à£¥â¨ç¥áª®£® ¨«¨á¯¥ªâà «ì­®£®  ­ «¨§ . �¥«ì ®¡®¨å ¬¥â®¤®¢ | ®¯à¥-¤¥«¥­¨¥ à §«¨ç­ëå à¥¦¨¬®¢ â¥ç¥­¨© ¯ãâ¥¬ ¢ëç¨á«¥-­¨ï ¡¥§à §¬¥à­ëå ªà¨â¨ç¥áª¨å ç¨á¥«.�¥§à §¬¥à­ë¥ ç¨á«  ï¢«ïîâáï ¬ áèâ ¡­ë¬¨ ¬­®-¦¨â¥«ï¬¨, ¢å®¤ïé¨¬¨ ¢ ãà ¢­¥­¨ï ¯¥à¥­®á  ¨ £à -­¨ç­ë¥ ãá«®¢¨ï. �­¨ ¬®£ãâ ¡ëâì ¨á¯®«ì§®¢ ­ë ¯à¨á®¯®áâ ¢«¥­¨¨ á¨«, ¤¥©áâ¢ãîé¨å ¢ ¦¨¤ª®áâ¨ (­ -¯à¨¬¥à, ç¨á«® � à ­£®­¨ ®¯à¥¤¥«ï¥â á®®â­®è¥­¨¥ª ¯¨««ïà­ëå á¨« ¨ á¨« ¢ï§ª®áâ¨; ç¨á«® �í«¥ï |á®®â­®è¥­¨¥ á¨« ¯« ¢ãç¥áâ¨ ¨ á¨« ¢ï§ª®áâ¨), ¯à¨®¯à¥¤¥«¥­¨¨ ªà¨â¥à¨¥¢ ¯®â¥à¨ £¨¤à®¤¨­ ¬¨ç¥áª®©ãáâ®©ç¨¢®áâ¨.�­®£¤ , ­ ¯à¨¬¥à ¢ § ¤ ç¥ �¨­ à , ¤«ï ®¯à¥¤¥-«¥­¨ï ãá«®¢¨ï ­¥ãáâ®©ç¨¢®áâ¨ ¤®áâ â®ç­® ¨á¯®«ì§®-¢ âì ªà¨â¥à¨¨, ¯®«ãç¥­­ë¥ ­  ®á­®¢¥ á¯¥ªâà «ì­®©â¥®à¨¨ [1]. �¤­ ª® ¢ á¯¥ªâà «ì­®© â¥®à¨¨ à áá¬ â-à¨¢ îâáï ¡¥áª®­¥ç­® ¬ «ë¥ ¢®§¬ãé¥­¨ï, ¤«ï ª®â®-àëå ¯à¨¬¥­¨¬ë «¨­¥ à¨§®¢ ­­ë¥ ãà ¢­¥­¨ï. �á«¨
¢®§¬ãé¥­¨ï ¨¬¥îâ ª®­¥ç­ãî ¢¥«¨ç¨­ã, â ª¨¥ ªà¨-â¥à¨¨ ¬®£ãâ ­¥ ¢ë¯®«­ïâìáï.� á«ãç ¥, ª®£¤  à §¬¥à ¢®§¬ãé¥­¨© ­¥ ï¢«ï¥â-áï ¡¥áª®­¥ç­® ¬ «ë¬, ¨á¯®«ì§ãîâáï ¬¥â®¤ë í­¥à-£¥â¨ç¥áª®© â¥®à¨¨, ¤ îé¨¥ ªà¨â¥à¨¨, ¤®áâ â®ç­ë¥¤«ï ®¯à¥¤¥«¥­¨ï ¡¥§ãá«®¢­®© ãáâ®©ç¨¢®áâ¨ ®á­®¢­®-£® â¥ç¥­¨ï. �­¥à£¥â¨ç¥áª ï â¥®à¨ï ®¡ëç­® ¨áá«¥¤ã¥âí¢®«îæ¨î í­¥à£¨¨ ¢®§¬ãé¥­¨ï ¯ãâ¥¬  ­ «¨§  á®®â-¢¥âáâ¢ãîé¥£® äã­ªæ¨®­ « . �­®£¤  ¢®§¬®¦­® ¯®-¤®¡à âì ¯®«®¦¨â¥«ì­® ®¯à¥¤¥«¥­­ë¥ äã­ªæ¨®­ «ë,¯à¨¬¥à®¬ ª®â®àëå ï¢«ï¥âáï äã­ªæ¨ï �ï¯ã­®¢ . � -ª¨¥ äã­ªæ¨®­ «ë ¯®§¢®«ïîâ à áè¨à¨âì ®¡« áâì §­ -ç¥­¨© ªà¨â¨ç¥áª¨å ç¨á¥«, £ à ­â¨àãîé¨å ¡¥§ãá«®¢-­ãî ãáâ®©ç¨¢®áâì [1].� ­ áâ®ïé¥© à ¡®â¥ ¯à¨¢¥¤¥­ë à¥§ã«ìâ âë íªá¯¥-à¨¬¥­â «ì­ëå ¨áá«¥¤®¢ ­¨© ä¨§¨ç¥áª¨å ¯ à ¬¥âà®¢,®¯à¥¤¥«ïîé¨å ç¨á«  � à ­£®­¨ ¨ �í«¥ï, ¤«ï à¥ «ì-­®£® ¯®¢¥àå­®áâ­®£® ¬¨ªà®á«®ï ®ª¥ ­ . �  ®á­®¢¥íªá¯¥à¨¬¥­â  ¢ë¯®«­¥­  ®æ¥­ª  ªà¨â¨ç¥áª®£® ç¨á« � à ­£®­¨. �®«ãç¥­­ë¥ ¢¥«¨ç¨­ë á®¯®áâ ¢«¥­ë áâ¥®à¥â¨ç¥áª¨¬¨ §­ ç¥­¨ï¬¨ ªà¨â¨ç¥áª¨å ç¨á¥« �í«¥ï¨ � à ­£®­¨.�) �®áã¤ àáâ¢¥­­ë© ®ª¥ ­®£à ä¨ç¥áª¨© ¨­áâ¨âãâ, �®áª¢ .



�¥áâ­¨ª �®áª®¢áª®£® ã­¨¢¥àá¨â¥â . �¥à¨ï 3. �¨§¨ª . �áâà®­®¬¨ï. 2000. ü6 57�®áâ ­®¢ª  § ¤ ç¨� áá¬®âà¨¬ ãà ¢­¥­¨ï ¤¢¨¦¥­¨ï ¡¥áª®­¥ç­®£®á«®ï â®«é¨­®© d ¢ï§ª®© ­¥á¦¨¬ ¥¬®© ­ìîâ®­®¢áª®©¦¨¤ª®áâ¨ á ¯«®â­®áâìî � , ¢ï§ª®áâìî � = �� , ª®íä-ä¨æ¨¥­â®¬ â¥à¬¨ç¥áª®£® à áè¨à¥­¨ï 
 ¨ ª®íää¨æ¨-¥­â®¬ â¥à¬®¤¨ääã§¨¨ k . �áª®à¥­¨¥ á¢®¡®¤­®£® ¯ -¤¥­¨ï à ¢­® g . �à®áâà ­áâ¢® ­ ¤ ¦¨¤ª®áâìî ¡ã¤¥¬áç¨â âì § ¯®«­¥­­ë¬ ­¥©âà «ì­ë¬ £ §®¬ á ¯à¥­¥-¡à¥¦¨¬® ¬ «ë¬¨ ¢ï§ª®áâìî ¨ ¯«®â­®áâìî. � ¯à -¢¨¬ ®áì z ¢¥àâ¨ª «ì­® ¢¢¥àå. �ãáâì ­¨¦­ïï £à ­¨æ á«®ï ­ å®¤¨âáï ­  â¢¥à¤®© ¯®¢¥àå­®áâ¨, â¥¬¯¥à âãà ª®â®à®© § ¤ ­ ,   à §­®áâì â¥¬¯¥à âãà ­  ­¨¦­¥© ¨¢¥àå­¥© £à ­¨æ å à ¢­  �T . �ë ¡ã¤¥¬ ¯®«ì§®¢ âìáï¯à¨¡«¨¦¥­¨¥¬ �ãáá¨­¥áª . �®«®¦¥­¨¥ ¢¥àå­¥© £à -­¨æë ¡ã¤¥¬ § ¯¨áë¢ âì ª ª S(t) : z = 1 + �(x; t) ,£¤¥ � | ¢¥«¨ç¨­  ®âª«®­¥­¨ï ¢¥àå­¥© £à ­¨æë ®â¯®«®¦¥­¨ï à ¢­®¢¥á¨ï.�®§¬ãé¥­¨ï ¯ à ¬¥âà®¢, ®¯à¥¤¥«ïîé¨å ®á­®¢­®¥á®áâ®ï­¨¥ â ª®© á¨áâ¥¬ë, ¢ ¡¥§à §¬¥à­®¬ ¢¨¤¥ ã¤®¢-«¥â¢®àïîâ á«¥¤ãîé¨¬ ãà ¢­¥­¨ï¬ [2, 3]:1Pr �@vi@t + vj @vi@xj� = @�ij@xj +Ra�ki(ki = (0; 1));@�@t + vi @�@xi =r2�+w;@vi@xi = 0; (1)£¤¥ v | ¢®§¬ãé¥­¨¥ áª®à®áâ¨, � | ¢®§¬ãé¥­¨¥â¥¬¯¥à âãàë, w | ¢¥àâ¨ª «ì­ ï á®áâ ¢«ïîé ï áª®-à®áâ¨ ¢®§¬ãé¥­¨ï, �ij | â¥­§®à ­ ¯àï¦¥­¨© (§¤¥áì¨ ¤ «¥¥ ­¨¦­¨© ¨­¤¥ªá ¯®¤à §ã¬¥¢ ¥â ¯à®¥ªæ¨î á®-®â¢¥âáâ¢ãîé¥© ¢¥«¨ç¨­ë ­  ®á¨ ª®®à¤¨­ â x ¨ z ,¯à¨ç¥¬ ¯® ¯®¢â®àïîé¨¬áï ¨­¤¥ªá ¬ ¯à®¨§¢®¤¨â-áï áã¬¬¨à®¢ ­¨¥), Pr = �=k | ç¨á«® �à ­¤â«ï,Ra = 
�Tgd3=(�k) | ç¨á«® �í«¥ï.�à ­¨ç­ë¥ ãá«®¢¨ï ¨¬¥îâ ¢¨¤­  ¯®¢¥àå­®áâ¨ (¯à¨ z = 1+ �) :�ijnj = 1C [K(�)(�(�)+MaC�)��B(�+ ��T�2)]ni �Ma� @�@xk � @�@xk�tkti;�t =Nvini;@�@xini = 1�NN ;­  ¤­¥ (¯à¨ z = 0) :vi = � = 0; (2)£¤¥ K(�) = 1N3 @2�@x2 , N = r1+ �@�@x�2 ,   ni �� �� @�@x; 1� 1N ¨ ti � �1; @�@x� 1N | ­®à¬ «ì­ë© ¨

â ­£¥­æ¨ «ì­ë© ¯® ®â­®è¥­¨î ª ¯®¢¥àå­®áâ¨ ¦¨¤-ª®áâ¨ ¥¤¨­¨ç­ë¥ ¢¥ªâ®àë á®®â¢¥âáâ¢¥­­®, �(�) |¡¥§à §¬¥à­ë© ª®íää¨æ¨¥­â ¯®¢¥àå­®áâ­®£® ­ âï¦¥-­¨ï, �a = �� @�@T ��Td=�k | ç¨á«® � à ­£®­¨,C = �k=(�0d) | ª ¯¨««ïà­®¥ ç¨á«®, B = �gd2=�0 |ç¨á«® �®­¤ , �0 | ª®íää¨æ¨¥­â ¯®¢¥àå­®áâ­®£® ­ -âï¦¥­¨ï ­  á¢®¡®¤­®© ¯®¢¥àå­®áâ¨.�¥è¥­¨¥ § ¤ ç¨ ­  ®á­®¢¥ á¯¥ªâà «ì­®© â¥®à¨¨�¨­¥ à¨§ãï ãà ¢­¥­¨ï (1), (2), ¯®«ãç¨¬1Pr @vi@t = @�ij@xj +Ra�ki;@�@t =r2� +w;@vi@xi = 0; ¯à¨ z = 0 :vi = � = 0;̄ à¨ z = 1 :C�ijnjni = @2�@x2 �B�;�ijnjti =�Ma� @�@xk � @�@xk�ti;@�@t = vini;@�@xini = 0: (3)
� §« £ ï ¯ à ¬¥âàë á¨áâ¥¬ë ¯® ¬ «®¬ã ¯ à ¬¥â-àã C , ª®â®àë© ¤«ï ®ª¥ ­  ¨¬¥¥â ¯®àï¤®ª 10�7 , ¨§ (3)¯®«ãç¨¬ @2�@x2 �B� = 0 , ¨, á«¥¤®¢ â¥«ì­®, � � 0 .�á¯®«ì§ãï íâ®â à¥§ã«ìâ â, ­ å®¤¨¬@�ij@xj +pRa'ki = 0;r2'+pRaw = 0;@vi@xi = 0;¯à¨ z = 0 :vi = '= 0;¯à¨ z = 1 :�ijnjti + MapRa @'@x = 0;w = 0;@'@z = 0; (4)

£¤¥ ¢¢¥¤¥­® ®¡®§­ ç¥­¨¥ '�pRa�� .



58 �¥áâ­¨ª �®áª®¢áª®£® ã­¨¢¥àá¨â¥â . �¥à¨ï 3. �¨§¨ª . �áâà®­®¬¨ï. 2000. ü 6�¥è¥­¨¥ § ¤ ç¨ ­  ®á­®¢¥ í­¥à£¥â¨ç¥áª®© â¥®à¨¨�­¥à£¥â¨ç¥áª¨© äã­ªæ¨®­ « â¨¯  �ï¯ã­®¢  ¤«ï§ ¤ ç¨ (1), (2) ¨¬¥¥â ¢¨¤ [3]E =<12Pr�1uiui>+ �1<�22 >++�2 S(t)Z0 12��2+ 
�T�33 � 1N dS;£¤¥ ¨á¯®«ì§®¢ ­® ®¡®§­ ç¥­¨¥ < � � �> == x0R0 1+�(x;t)R0 : : : dzdx (§ ¬¥â¨¬, çâ® S(t)R0 : : : dS == x0R0 : : : N dx , £¤¥ x0 | ¯¥à¨®¤ ¢®§¬ãé¥­¨ï), �1 > 0 ,�2 > 0 | ¯ à ¬¥âàë á¢ï§¨. � à ¬¥âàë á¢ï§¨ ¯à®¨§-¢®«ì­ë ¨ ¢ë¡¨à îâáï â ª, çâ®¡ë à áè¨à¨âì ®¡« áâìãáâ®©ç¨¢®áâ¨.�®áâ â®ç­®¥ ãá«®¢¨¥ ãáâ®©ç¨¢®áâ¨ à¥è¥­¨© á¨á-â¥¬ë (1), (2) ¤ ¥â ¢ à¨ æ¨®­­®¥ ãà ¢­¥­¨¥ ��dEdt ++<2p@vi@xi>+� Zx � dx�= 0 , £¤¥ 2p ¨ � |¬­®¦¨â¥«¨� £à ­¦ .�ë¯®«­ïï à §«®¦¥­¨¥ ¯® ¬ «®¬ã ¯ à ¬¥âàã C ,¯®«ãç ¥¬:@�(0)ij@xj +pRa(0)'(0)ki = 0;r2'(0)+pRa(0)w(0) = 0;@v(0)i@xi = 0; ¯à¨ z = 0 :v(0)i = '(0) = 0; ¯à¨ z = 1 :@'(0)@z = 12Ma 1pRa(0) �(0) @v(0)@x ;@'(0)@z + @w(0)@x =�12Ma 1pRa(0) �(0) @'(0)@x ;pRa(0) = 12pRa(0) ��(0)+ 1�(0)�;
(5)

£¤¥ ¨­¤¥ªá®¬ (0) ®¡®§­ ç¥­ë ¢¥«¨ç¨­ë ¯à¨ ­ã«¥¢®©áâ¥¯¥­¨ C .�¥è¥­¨ï ãà ¢­¥­¨© (4) ¨ (5) ­ å®¤¨«¨áì ¯ãâ¥¬¯à¥¤áâ ¢«¥­¨ï ä¨§¨ç¥áª¨å ¢¥«¨ç¨­ p , v , w ¨ � ¢ ¢¨¤¥fi(z) exp(i�x) . �®«ãç¥­­ ï § â¥¬ á¨áâ¥¬  ¤¨ää¥à¥­-æ¨ «ì­ëå ãà ¢­¥­¨© à¥è « áì ¬¥â®¤®¬ � ãáá .� ¢¨á¨¬®áâ¨ ªà¨â¨ç¥áª¨å ç¨á¥« ®â ¢®«­®¢®£® ç¨á-«  � ¯à¥¤áâ ¢«¥­ë ­  à¨á. 1. � ¨¬¥­ìè ï ®¡« áâì

���������	
��
���¨á. 1. �à¨â¨ç¥áª¨¥ ç¨á« , à ááç¨â ­­ë¥ ­  ®á­®¢¥ í­¥à-£¥â¨ç¥áª®© â¥®à¨¨, ¯à¨ à §«¨ç­ëå §­ ç¥­¨ïå ¢®«­®¢®£®ç¨á«  �£ à ­â¨à®¢ ­­®© ãáâ®©ç¨¢®áâ¨ á®®â¢¥âáâ¢ã¥â ¢®«­®-¢®¬ã ç¨á«ã � � 2 . �à¨ £«ã¡¨­¥ á«®ï d = 1 á¬ §­ -ç¥­¨¥ � � 2 á®®â¢¥âáâ¢ã¥â ¤«¨­¥ ¢®«­ë ¢®§¬ãé¥­¨ï� = �d � 3 á¬. �àã£¨¬¨ á«®¢ ¬¨, ªà¨â¨ç¥áª¨© à §-¬¥à ¢®§­¨ª îé¨å ª®­¢¥ªâ¨¢­ëå ïç¥¥ª ¢ á ­â¨¬¥âà®-¢®¬ á«®¥ ¦¨¤ª®áâ¨ à ¢¥­ 3 á¬.�ªá¯¥à¨¬¥­â «ì­ë¥ à¥§ã«ìâ âë� ¯à¨à®¤­ëå ãá«®¢¨ïå ¢¥«¨ç¨­  ¯®¢¥àå­®áâ­®£®­ âï¦¥­¨ï � ,   á«¥¤®¢ â¥«ì­®, ¨ ¢¥«¨ç¨­  @�=@T¨¬¥îâ ¤®áâ â®ç­® á«®¦­ãî § ¢¨á¨¬®áâì ®â â¥¬¯¥-à âãàë [4]. �«ï ãâ®ç­¥­¨ï íâ®© § ¢¨á¨¬®áâ¨ ¢ « -¡®à â®à­ëå ãá«®¢¨ïå ¡ë«¨ ¯à®¢¥¤¥­ë ¨§¬¥à¥­¨ï¯®¢¥àå­®áâ­®£® ­ âï¦¥­¨ï ¬®àáª®© ¢®¤ë, ¢ ª®â®-àãî ¡ë«  ¤®¡ ¢«¥­  á¨­¥-§¥«¥­ ï ¬¨ªà®¢®¤®à®á«ìPlatymonus viridis. �§¬¥à¥­¨ï ¯à®¢®¤¨«¨áì ­  ¢¥á å�¥­£¬îà  ã«¨â®ç­®£® â¨¯  ¢ ¤¨ ¯ §®­¥ â¥¬¯¥à -âãà 10 � 35 �C. � ª ­ âãà­ë¥ [4], â ª ¨ « ¡®à â®à-­ë¥ ¨§¬¥à¥­¨ï ¯®ª §ë¢ îâ, çâ® áãé¥áâ¢ã¥â ¤¨ ¯ §®­â¥¬¯¥à âãà, ¯à¨ ª®â®à®¬ ­ ¡«î¤ ¥âáï à®áâ ç¨á« � à ­£®­¨. �® ¤ ­­ë¬ ­ âãà­ëå ­ ¡«î¤¥­¨© íâ®¤¨ ¯ §®­ 24� 28 �C, ¯® ¤ ­­ë¬ « ¡®à â®à­ëå ¨§¬¥-à¥­¨© | ¤¨ ¯ §®­ 19� 25 �C. � â ¡«¨æ¥ ¯à¨¢®¤ïâáïâ¨¯¨ç­ë¥ ¤«ï ¬®àáª¨å ãá«®¢¨© ¡¥§à §¬¥à­ë¥ ç¨á« ,¯®«ãç¥­­ë¥ ¢ à¥§ã«ìâ â¥ à áç¥â®¢ ¯® á¯à ¢®ç­ë¬¤ ­­ë¬ ¨ ­ âãà­ë¬ ¨§¬¥à¥­¨ï¬ [4].�¥§à §¬¥à­ë¥ ç¨á«  ¯à¨ â¥¬¯¥à âãà¥ ¢®¤ëT = 20 �C ¨ á®«¥­®áâ¨ S = 35�Pr 7Ra 1; 9 � 104B 1300Ma 1; 3 � 106 � 1; 2 � 105�)2; 01 � 106 ��1 � 106��)� 2 � 10�7�) � âãà­ë¥ ¨§¬¥à¥­¨ï.��) � ¡®à â®à­ë¥ ¨§¬¥à¥­¨ï.



�¥áâ­¨ª �®áª®¢áª®£® ã­¨¢¥àá¨â¥â . �¥à¨ï 3. �¨§¨ª . �áâà®­®¬¨ï. 2000. ü6 59����������¨á. 2. �à ­¨æë ãáâ®©ç¨¢®áâ¨ ¤«ï £®à¨§®­â «ì­®£® á«®ï¦¨¤ª®áâ¨, ®¯à¥¤¥«¥­­ë¥ á ¯à¨¬¥­¥­¨¥¬ á¯¥ªâà «ì­®©(Ra (0)L ) ¨ í­¥à£¥â¨ç¥áª®© (Ra (0)E ) â¥®à¨© ¢ ­ã«¥¢®¬ ¯à¨-¡«¨¦¥­¨¨. �ëè¥ ­¥©âà «ì­®© ªà¨¢®© | ®¡« áâì ãáâ®©ç¨-¢®áâ¨, ­¨¦¥ | ®¡« áâì ­¥ãáâ®©ç¨¢®áâ¨�®¯®áâ ¢«¥­¨¥ â¥®à¥â¨ç¥áª¨å¨ íªá¯¥à¨¬¥­â «ì­ëå à¥§ã«ìâ â®¢�¥è¥­¨ï á¨áâ¥¬ ãà ¢­¥­¨© (4) ¨ (5) ¯à¥¤áâ ¢«¥­ë£à ä¨ç¥áª¨ ­  à¨á. 2. �ëè¥ ­¥©âà «ì­ëå ªà¨¢ëå­ å®¤¨âáï ®¡« áâì ãáâ®©ç¨¢®áâ¨, ­¨¦¥ | ®¡« áâì­¥ãáâ®©ç¨¢®áâ¨.�  ®á­®¢¥ § ¢¨á¨¬®áâ¨ Ra(0)E (�a) ¬®¦­® ®æ¥­¨âìªà¨â¨ç¥áªãî â®«é¨­ã á«®ï ¬®àáª®© ¢®¤ë, ¢ ª®â®à®¬á®¯®áâ ¢¨¬ë í­¥à£¨¨ ª®­¢¥ªæ¨© �í«¥ï ¨ � à ­£®­¨.� ¢¨á¨¬®áâì Ra(0)E (�a) ¬®¦­® ¯à¥¤áâ ¢¨âì ¢«¨­¥ à¨§®¢ ­­®¬ ¢¨¤¥, á®¢¯ ¤ îé¥¬ á ¢¨¤®¬Ra(0)L (�a) (á¬. à¨á. 2): RaRac + MaMac = 1 , £¤¥ RaS � Ra¯à¨ Ma = 0 , MaS � �a ¯à¨ Ra = 0 . �§ ¯®«ãç¥­­ëåªà¨¢ëå á«¥¤ã¥â: Rac = 669 , Mac = 57 . �®¤áâ ¢«ïï¢ íâã § ¢¨á¨¬®áâì ¢ëà ¦¥­¨ï ¤«ï ç¨á¥« �í«¥ï ¨� à ­£®­¨, ¯®«ãç¨¬ ªà¨â¨ç¥áªãî â®«é¨­ã á«®ï,¢ ª®â®à®¬ á®¯®áâ ¢¨¬ë í­¥à£¨¨ ª®­¢¥ªæ¨© �í«¥ï ¨� à ­£®­¨: hc =s j@�=@T j
g� RacMac :�  à¨á. 3 ¯®áâà®¥­ë § ¢¨á¨¬®áâ¨ hc ®â â¥¬¯¥à -âãàë ¤«ï ç¨áâ®© ¢®¤ë, ¯® ¤ ­­ë¬ ­ âãà­ëå [4] ¨« ¡®à â®à­ëå ¨§¬¥à¥­¨©.�«ï ç¨áâ®© ¢®¤ë ¢¥«¨ç¨­  hc = 2,4 á¬ ï¢«ï¥â-áï ¯®áâ®ï­­®©. �à¨ ­ «¨ç¨¨ ­  ¯®¢¥àå­®áâ¨ ¢®¤ë¯®¢¥àå­®áâ­®- ªâ¨¢­®© ¯«¥­ª¨ ¨§ ®à£ ­¨ç¥áª¨å ¢¥-é¥áâ¢ ªà¨â¨ç¥áª ï â®«é¨­  á«®ï ¢®§à áâ ¥â, ¤®áâ¨-£ ï ¯à¨ ­¥ª®â®àëå â¥¬¯¥à âãà å 4 á¬. � « ¡®à â®à-­ëå ãá«®¢¨ïå ª®­æ¥­âà æ¨ï ¬¨ªà®¢®¤®à®á«¨ ¡ë« §­ ç¨â¥«ì­® ¢ëè¥, ç¥¬ ¢ ¥áâ¥áâ¢¥­­ëå ãá«®¢¨ïå, ¨ªà¨â¨ç¥áª ï â®«é¨­  ¤®áâ¨£ «  10 á¬.

����������¨á. 3. � ¢¨á¨¬®áâ¨ ªà¨â¨ç¥áª®© â®«é¨­ë hc ®â â¥¬¯¥-à âãàë ¤«ï ç¨áâ®© ¢®¤ë (¯ã­ªâ¨à­ ï «¨­¨ï), ¯® ¤ ­­ë¬­ âãà­ëå (� ) ¨ ­  ®á­®¢¥ « ¡®à â®à­ëå (� ) ¨§¬¥à¥­¨©.�®£à¥è­®áâì ¨§¬¥à¥­¨© T ¨ hc á®áâ ¢«ï¥â á®®â¢¥âáâ-¢¥­­® �0,5�C ¨ �0,5 á¬ (ª®íää¨æ¨¥­â ¤®¢¥à¨ï 0,9)�®«ìè¨¥ §­ ç¥­¨ï hc ¬®£ãâ ¡ëâì ®¡êïá­¥­ë â¥¬,çâ® ¢ ¨áå®¤­®© ¬®¤¥«¨ ­¥ ãç¨âë¢ «¨áì ¢ï§ª®áâì ¯®-¢¥àå­®áâ­®- ªâ¨¢­®© ¯«¥­ª¨, §­ ç¨â¥«ì­® ã¬¥­ìè -îé¥© ¨­â¥­á¨¢­®áâì ª®­¢¥ªæ¨¨ � à ­£®­¨.�ë¢®¤ë� à ¡®â¥ ¯à®¢¥¤¥­® ¨áá«¥¤®¢ ­¨¥ £¨¤à®¤¨­ ¬¨-ç¥áª®© ãáâ®©ç¨¢®áâ¨ á«®ï ¢®¤ë ®â­®á¨â¥«ì­® ¯¥à¨®-¤¨ç¥áª®£® ¢®§¬ãé¥­¨ï. �«ï ®æ¥­ª¨ ¡¥§à §¬¥à­ëå ¯ -à ¬¥âà®¢ ¬®¤¥«¨ ¯à®¢¥¤¥­  á¥à¨ï « ¡®à â®à­ëå ¨§-¬¥à¥­¨© § ¢¨á¨¬®áâ¨ ª®íää¨æ¨¥­â  ¯®¢¥àå­®áâ­®£®­ âï¦¥­¨ï ®â â¥¬¯¥à âãàë.� ¯®¬®éìî ¬¥â®¤®¢ í­¥à£¥â¨ç¥áª®© â¥®à¨¨, ¯à¨-á¯®á®¡«¥­­®© ¤«ï  ­ «¨§  £à ¢¨â æ¨®­­®-ª ¯¨««ïà-­®© ãáâ®©ç¨¢®áâ¨ ¢ ¯®¢¥àå­®áâ­®¬ ¬¨ªà®á«®¥ ®ª¥ -­ , ¯®«ãç¥­ë á«¥¤ãîé¨¥ à¥§ã«ìâ âë.1. � ©¤¥­ë á¥¬¥©áâ¢  § ¢¨á¨¬®áâ¥© ªà¨â¨ç¥áª®£®ç¨á«  �í«¥ï ®â ç¨á«  � à ­£®­¨ ¯à¨ à §«¨ç­ëå ¢®«-­®¢ëå ç¨á« å, å à ªâ¥à¨§ãîé¨å ¯¥à¨®¤ ¢®§¬ãé¥­¨ï.2. � « ¡®à â®à­ëå ãá«®¢¨ïå ¨§¬¥à¥­  § ¢¨á¨¬®áâìª®íää¨æ¨¥­â  ¯®¢¥àå­®áâ­®£® ­ âï¦¥­¨ï ®â â¥¬¯¥-à âãàë ¤«ï ¬®àáª®© ¢®¤ë á á¨­¥-§¥«¥­®© ¬¨ªà®¢®-¤®à®á«ìî Platymonus viridis ¢ ¤¨ ¯ §®­¥ â¥¬¯¥à âãà10� 35 �C.3. �à®¢¥¤¥­  ®æ¥­ª  ªà¨â¨ç¥áª®© â®«é¨­ë á«®ï¬®àáª®© ¢®¤ë, ¢ ª®â®à®¬ á®¯®áâ ¢¨¬ë í­¥à£¨¨ ª®­-¢¥ªæ¨© �í«¥ï ¨ � à ­£®­¨.�¨â¥à âãà 1. �¦®§¥ä �.�. �áâ®©ç¨¢®áâì ¤¢¨¦¥­¨© ¦¨¤ª®áâ¨ �.: �¨à,1981.2. �astillo J.L., Velarde M.G. // J. Fluid. Mech. 1982. 125. P. 463.3. Davis S.H., Homsy G.M. // J. Fluid. Mech. 1980. 98. P. 572.4. � ¯è¨­ �.�., � £ã«¨­ �.�. // �¥â¥®à®«®£¨ï ¨ £¨¤à®«®£¨ï.1992. ü 5. �. 69. �®áâã¯¨«  ¢ p¥¤ ªæ¨î03.04.00


