
ISSN 1561- 9087 �à¨ª« ¤­  £÷¤à®¬¥å ­÷ª . 2000. �®¬ 2 (74), N 4. �. 24 { 31��� 532.59��������� ������������� ���� � ������ ������������ �������������� ������� ������������. �. ��������®àáª®© £¨¤à®ä¨§¨ç¥áª¨© ¨­áâ¨âãâ ��� �ªà ¨­ë, �¥¢ áâ®¯®«ì�®«ãç¥­® 15.06.2000� à ¬ª å «¨­¥©­®© ¬®¤¥«¨ ¤«¨­­ëå ¢®«­ ¢ë¯®«­¥­  ­ «¨§ ¯à®æ¥áá®¢ £¥­¥à æ¨¨ ¯à®áâà ­áâ¢¥­­ëå ¢®«­ ¨ ¢¨åà¥© ¢®¢à é îé¥¬áï á«®¥ ¦¨¤ª®áâ¨ ¯®áâ®ï­­®© £«ã¡¨­ë. �áâ®ç­¨ª ¢®§¡ã¦¤¥­¨ï { ¬ «ë¥ ¢¥àâ¨ª «ì­ë¥ á¬¥é¥­¨ï ª®­¥ç-­®© ¤«¨â¥«ì­®áâ¨ ãç áâª  ¤­  ¡ áá¥©­ . � ©¤¥­ë ¨­â¥£à «ì­ë¥ ¢ëà ¦¥­¨ï ¤«ï £¨¤à®¤¨­ ¬¨ç¥áª¨å ¯®«¥© ¨ ¯®«­®©í­¥à£¨¨ ¤¢¨¦¥­¨© ¦¨¤ª®áâ¨. �áâ ­®¢«¥­ àï¤ ®¡é¨å á¢®©áâ¢ ¤¨­ ¬¨ç¥áª®£® ¯à®æ¥áá . �®«¨ç¥áâ¢¥­­ë¥ ®æ¥­ª¨ ¢«¨-ï­¨ï ¢à é¥­¨ï áà¥¤ë ­  ¤¨­ ¬¨ªã ¦¨¤ª®áâ¨ ¯®«ãç¥­ë ­  ®á­®¢¥ à áç¥â  ¤¢®©­ëå ¨­â¥£à «®¢ ¢ á«ãç ¥ ¤¥ä®à¬ æ¨©í««¨¯â¨ç¥áª®£® ãç áâª  ¤­  ¡ áá¥©­ , ¯à®¨áå®¤ïé¨å ¯® «¨­¥©­®¬ã § ª®­ã ¢ â¥ç¥­¨¥ ª®­¥ç­®£® ¢à¥¬¥­­®£® ¨­â¥à-¢ « . � ¤ ç  ¯à¥¤áâ ¢«ï¥â ¨­â¥à¥á ¤«ï ¨§ãç¥­¨ï íää¥ªâ®¢, á®¯ãâáâ¢ãîé¨å á¥©á¬¨ç¥áª®© £¥­¥à æ¨¨ ¢®«­ æã­ ¬¨¢ ®ª¥ ­¥.� à ¬ª å «÷­÷©­®ù ¬®¤¥«÷ ¤®¢£¨å å¢¨«ì ¢¨ª®­ ­®  ­ «÷§ ¯à®æ¥á÷¢ £¥­¥à æ÷ù ¯à®áâ®à®¢¨å å¢¨«ì â  ¢¨å®à÷¢ ¢ è à÷à÷¤¨­¨ áª÷­ç¥­­®ù £«¨¡¨­¨, ïª¨© ®¡¥àâ õâìáï. �¦¥à¥«® §¡ãà¥­­ï - ¬ «÷ ¢¥àâ¨ª «ì­÷ §¬÷é¥­­ï áª÷­ç¥­­®ù ¯à®âï¦-­®áâ÷ ¤÷«ï­ª¨ ¤­  ¡ á¥©­ã. �­ ©¤¥­® ÷­â¥£à «ì­÷ ¢¨à §¨ ¤«ï £÷¤à®¤¨­ ¬÷ç­¨å ¯®«÷¢ â  ¯®¢­®ù ¥­¥à£÷ù àãåã à÷¤¨­¨.�áâ ­®¢«¥­® àï¤ § £ «ì­¨å ¢« áâ¨¢®áâ¥© ¤¨­ ¬÷ç­®£® ¯à®æ¥áã. �÷«ìª÷á­÷ ®æ÷­ª¨ ¢¯«¨¢ã ®¡¥àâ ­­ï á¥à¥¤®¢¨é  ­ ¤¨­ ¬÷ªã à÷¤¨­¨ ®âà¨¬ ­÷ ­  ®á­®¢÷ à®§à åã­ªã ¯®¤¢÷©­¨å ÷­â¥£à «÷¢ ¤«ï ¢¨¯ ¤ªã ¤¥ä®à¬ æ÷© ¥«÷¯â¨ç­®ù ¤÷«ï­ª¨¤­  ¡ á¥©­ã, ïª÷ §¤÷©á­îîâìáï §  «÷­÷©­¨¬ § ª®­®¬ ­  ¯à®âï§÷ áª÷­ç¥­­®£® ¯à®¬÷¦ªã ç áã. � ¤ ç  ¯à¥¤áâ ¢«ïõ÷­â¥à¥á ¤«ï ¢¨¢ç¥­­ï ¥ä¥ªâ÷¢, é® áã¯à®¢®¤¦ãîâì á¥©á¬÷ç­ã £¥­¥à æ÷î å¢¨«ì æã­ ¬÷ ¢ ®ª¥ ­÷.The analysis of generation of 3D waves and vorteces in the rotating 
uid layer of �nite depth is carried out in the frameworkof linear long wavelength model. The source of disturbance is the small vertical bottom displacements of �nite bottomregion. The integral expressions for hydrodynamic �elds and total energy of 
uid motion are found. Some general featuresof the dynamic process are established. Quantative estimations of the in
uence of medium rotation on the 
uid dynamicsare obtained on the basis of calculation of the double integrals for the case of deformations of elliptical bottom form,which take place under a linear law during a �nite time. This problem is important for studying the e�ects accompanyingthe seismic tsunami wave generation in the ocean.��������� â¥¬ â¨ç¥áª®¥ ¬®¤¥«¨à®¢ ­¨¥ ¤¢¨¦¥­¨© ¦¨¤-ª®áâ¨, ¢®§­¨ª îé¨å ¯à¨ ¤¥ä®à¬ æ¨ïå ¤­  ¡ áá¥©-­ , áâ¨¬ã«¨àã¥âáï ¨áá«¥¤®¢ ­¨ï¬¨ à¥ ªæ¨¨ ®ª¥ -­  ­  ¯®¤¢®¤­ë¥ §¥¬«¥âàïá¥­¨ï. � ­ ¨¡®«¥¥ ¢ ¦-­ë¬ ¯®á«¥¤áâ¢¨ï¬ á¥©á¬¨ç¥áª¨å á®¡ëâ¨© ®â­®-áïâáï ¢®«­ë æã­ ¬¨, ¯à¥¤áâ ¢«ïîé¨¥ à¥ «ì­ãî®¯ á­®áâì ¢ ¯à¨¡à¥¦­ëå à ©®­ å �¨à®¢®£® ®ª¥- ­  [1,2]. �à®æ¥ááë £¥­¥à æ¨¨ ¨ à á¯à®áâà ­¥­¨ïæã­ ¬¨ á®¯à®¢®¦¤ îâáï  ªãáâ¨ç¥áª¨¬¨, £¥®¬ £-­¨â­ë¬¨ ¨ £¥®í«¥ªâà¨ç¥áª¨¬¨ ï¢«¥­¨ï¬¨, ¨§¬¥­¥-­¨ï¬¨ £à ¢¨â æ¨®­­®£® ¯®«ï �¥¬«¨, ãà®¢­ï ¨ å¨-¬¨ç¥áª®£® á®áâ ¢  £àã­â®¢ëå ¢®¤, ¢®§¬ãé¥­¨ï¬¨¢  â¬®áä¥à¥ ¨ ¨­ë¬¨ ¯à®æ¥áá ¬¨ [2{4]. � à ªâ¥àà¥ ªæ¨¨ ®ª¥ ­  ­  á¥©á¬¨ç¥áª®¥ á®¡ëâ¨¥ § ¢¨á¨â®â è¨à®ª®£® ­ ¡®à  ä¨§¨ª®-£¥®£à ä¨ç¥áª¨å ä ª-â®à®¢. �å à®«ì ¢ ¤¨­ ¬¨ª¥ ®ª¥ ­áª®© áà¥¤ë ¤® ª®­-æ  ­¥ ¨áá«¥¤®¢ ­ . � ­ áâ®ïé¥© à ¡®â¥  ­ «¨§¨-àã¥âáï ¢«¨ï­¨¥ ¢à é¥­¨ï �¥¬«¨ ­  ¤«¨­­®¢®«­®-¢ë¥ ¤¢¨¦¥­¨ï ¦¨¤ª®áâ¨, £¥­¥à¨àã¥¬ë¥ ¯à¨ ¬ «ëå¢¥àâ¨ª «ì­ëå á¬¥é¥­¨ïå í««¨¯â¨ç¥áª®£® ãç áâª ¤­  ¡ áá¥©­ . �®¢¬¥áâ­ë© ãç¥â  á¨¬¬¥âà¨¨ §®­ë£¥­¥à æ¨¨ ¨ ¢à é¥­¨ï áà¥¤ë ®¯à¥¤¥«ïîâ ­®¢¨§­ã
¤ ­­®£® ¨áá«¥¤®¢ ­¨ï. �á¨¬¬¥âà¨ï ®¡« áâ¨ á¬¥-é¥­¨© ¤­  ¯à¨¢®¤¨â ª ¯à¥®¡« ¤ îé¥¬ã ¨§«ãç¥-­¨î ¢®«­ ¢ ­ ¯à ¢«¥­¨¨, ¯¥à¯¥­¤¨ªã«ïà­®¬ ­ ¨-¡®«ìè¥© ®á¨ §®­ë ¤®­­ëå ¢®§¬ãé¥­¨© [5]. �á®-¡¥­­®áâ¨ ­ ¯à ¢«¥­­®£® ¨§«ãç¥­¨ï ¢®«­ ¯à¨¬¥­¨-â¥«ì­® ª ¨§ãç¥­¨î ¢®«­ æã­ ¬¨ à áá¬ âà¨¢ «¨áì¢ à ¡®â å [5{16] á ¨á¯®«ì§®¢ ­¨¥¬ £¨¤à®¤¨­ ¬¨ç¥-áª¨å ¬®¤¥«¥© à §«¨ç­®£® ãà®¢­ï á«®¦­®áâ¨. �à -é¥­¨¥ ¦¨¤ª®áâ¨ ®â¢¥âáâ¢¥­­® §  ®¡à §®¢ ­¨¥ á®¢à¥¬¥­¥¬ ­ ¤ §®­®© ¤¥ä®à¬ æ¨© ¤­  áâ æ¨®­ à­®-£® ¢¨åà¥¢®£® ¯®«ï [17,18]. �¡é¨¥ ãá«®¢¨ï ¥£® £¥-­¥à æ¨¨ ¢ áâà â¨ä¨æ¨à®¢ ­­®¬ ®ª¥ ­¥ ¯®«ãç¥­ë¢ [19] ¤«ï à §«¨ç­ëå ¬¥å ­¨§¬®¢ £¥­¥à æ¨¨ æã­ -¬¨. �¡à §®¢ ­¨¥ £¥®áâà®ä¨ç¥áª®£® ¢¨åàï ¢ ®ç £¥æã­ ¬¨ ¢«¨ï¥â ­   ¬¯«¨âã¤­ë¥ ¨ í­¥à£¥â¨ç¥áª¨¥å à ªâ¥à¨áâ¨ª¨ ¨§«ãç¥­­ëå ¢®«­. �­ «¨§ íää¥ª-â®¢ ¢à é¥­¨ï �¥¬«¨ ­  ¤¢¨¦¥­¨ï ®ª¥ ­ , ¢ë§¢ ­-­ë¥ ®á¥á¨¬¬¥âà¨ç­ë¬¨ á¬¥é¥­¨ï¬¨ ãç áâª  ¤­ ,á®¤¥à¦¨âáï ¢ à ¡®â¥ [20]. � áá¬®âà¥­¨¥ í««¨¯â¨-ç¥áª¨å §®­ £¥­¥à æ¨¨ ¢ ¡®«ìè¥© áâ¥¯¥­¨ ®âà ¦ -¥â ®ª¥ ­¨ç¥áª¨¥ ãá«®¢¨ï, ¯®áª®«ìªã ®ç £¨ à¥ «ì-­ëå æã­ ¬¨ ¯à¨­ïâ®  ¯¯à®ªá¨¬¨à®¢ âì í««¨¯á -¬¨. �«ï ­ å®¦¤¥­¨ï ¯ à ¬¥âà®¢ â ª®£® £¥­¥à â®-à  æã­ ¬¨ (¯®àè­¥¢ ï ¬®¤¥«ì) ¢ § ¢¨á¨¬®áâ¨ ®â¬ £­¨âã¤ë ¯®¤¢®¤­®£® §¥¬«¥âàïá¥­¨ï ¢ [21] ¯à¥¤-24 c
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ISSN 1561- 9087 �à¨ª« ¤­  £÷¤à®¬¥å ­÷ª . 2000. �®¬ 2 (74), N 4. �. 24 { 31«®¦¥­ë ¯à¨¡«¨¦¥­­ë¥ ä®à¬ã«ë, ®á­®¢ ­­ë¥ ­ í¬¯¨à¨ç¥áª¨å ¤ ­­ëå.1. �������������� �����������������¥§£à ­¨ç­ë© ¯® £®à¨§®­â «ì­ë¬ ª®®à¤¨­ â ¬x�; y� á«®© ¨¤¥ «ì­®© ­¥á¦¨¬ ¥¬®© ®¤­®à®¤­®©¦¨¤ª®áâ¨ ¯®áâ®ï­­®© £«ã¡¨­ë H ¢à é ¥âáï áã£«®¢®© áª®à®áâìî l=2, £¤¥ l { ¯ à ¬¥âà �®à¨®«¨-á , ®â­®á¨â¥«ì­® ¢¥àâ¨ª «ì­®© ®á¨ Oz�. � ¬®¬¥­-âë ¢à¥¬¥­¨ t � 0 ¢®§¬ãé¥­¨ï á¢®¡®¤­®© ¯®¢¥àå­®-áâ¨ ¨ ¯®«¥ áª®à®áâ¨ ¢ ¦¨¤ª®áâ¨ ®âáãâáâ¢ãîâ. �à¨0 < t � T ¤­® ¡ áá¥©­  ¤¥ä®à¬¨àã¥âáï ¯® § ª®­ãz� = �H+h�(x�; y�; t�), á®¢¥àè ï ¬ «ë¥ ¨ § âãå -îé¨¥ ­  ¡¥áª®­¥ç­®áâ¨ ¢ «î¡®© ¬®¬¥­â ¢à¥¬¥­¨¢¥àâ¨ª «ì­ë¥ á¬¥é¥­¨ï ¤­ . �â® ®§­ ç ¥â, çâ®h� = 0 (t � 0);max jhj � H;h� = h0�(x�; y�) (t� � T ); (1)h� = O(R�s� );(R� =px2� + y2� !1; t� > 0; s > 1):�«¥¤ãï à ¡®â ¬ [5,20], ¢¢¥¤¥¬ ¡¥§à §¬¥à­ë¥ ¯¥-à¥¬¥­­ë¥ ¨ ¯ à ¬¥âàë ¯® ä®à¬ã« ¬fx; y;Rg = L�1fx�; y�;R�g; t = L�1ct�;fu; vg = c(ag)�1(u�; v�);f�;h;h0g = a�1f��;h�;h0�g; (2)
 = lLc ;K = cTL :�¤¥áì, ª ª ¨ à ­¥¥, §­ ª®¬ � ¯®¬¥ç¥­ë à §¬¥à-­ë¥ ¢¥«¨ç¨­ë. �¥à¥¬¥­­ë¥ (u�; v�)(x�; y�; t�) ¨��(x�; y�; t�) { ¯à®¥ªæ¨¨ £®à¨§®­â «ì­®© áª®à®áâ¨¨ ¢¥àâ¨ª «ì­ë¥ á¬¥é¥­¨ï á¢®¡®¤­®© ¯®¢¥àå­®áâ¨¦¨¤ª®áâ¨; c = pgH { áª®à®áâì à á¯à®áâà ­¥­¨ï¤«¨­­ëå ¢®«­; L; a { å à ªâ¥à­ë¥ £®à¨§®­â «ì-­ë© ¨ ¢¥àâ¨ª «ì­ë© ¬ áèâ ¡ë ¤¢¨¦¥­¨ï á®®â¢¥â-áâ¢¥­­®, ã¤®¢«¥â¢®àïîé¨¥ ãá«®¢¨ï¬ jaj � H � L;g { ãáª®à¥­¨¥ á¢®¡®¤­®£® ¯ ¤¥­¨ï.� à ¬ª å «¨­¥©­®© â¥®à¨¨ ¤«¨­­ëå ¢®«­ ¡¥§¤¨á¯¥àá¨¨ ¤¢¨¦¥­¨¥ ¢à é îé¥©áï ¦¨¤ª®áâ¨, ¢ë-§¢ ­­®¥ ¤¥ä®à¬ æ¨ï¬¨ ¤­  (1), ¢ ¡¥§à §¬¥à­ëå¯¥à¥¬¥­­ëå ¯à¨ t � 0 ®¯¨áë¢ ¥âáï § ¤ ç¥©@u@t � 
v = �@�@x; @v@t + 
u = �@�@y ; (3)@�@t + @u@x + @v@y = @h@t ; (4)

u = v = � = 0 (t = 0): (5)�¥«¨ç¨­ë (2) { ®á­®¢­ë¥ ¡¥§à §¬¥à­ë¥ ¯ à ¬¥-âàë § ¤ ç¨. �¥à¢ë© ¨§ ­¨å á¢ï§ ­ á ¢à é¥­¨¥¬¦¨¤ª®áâ¨, ¢â®à®© å à ªâ¥à¨§ã¥â ¢ ¡¥§à §¬¥à­ëå¯¥à¥¬¥­­ëå ¯à®¤®«¦¨â¥«ì­®áâì ¤¥ä®à¬ æ¨© ¤­ ¡ áá¥©­  (h = h0(x; y) ¯à¨ t � K) ¨ ¨§¢¥áâ¥­ ¢«¨â¥à âãà¥ ¯® ¯à®¡«¥¬¥ æã­ ¬¨ ª ª ¯ à ¬¥âà � -¤¦¨ãàë [5].2. ������� ������ � ������������������̈ ¤à®¤¨­ ¬¨ç¥áª¨¥ ¯®«ï ­ å®¤ïâáï ¨§ § ¤ ç¨(3){(5) á ¯®¬®éìî ¤¢ãªà â­®£® ¯à¥®¡à §®¢ ­¨ï�ãàì¥ ¯® x; y ¨ ¯à¥®¡à §®¢ ­¨ï � ¯« á  ¯® t.�à ­áä®à¬ ­âë �ãàì¥{� ¯« á  ¨áª®¬ëå äã­ª-æ¨© ¨¬¥îâ ¢¨¤� ~u~v� = � 1�2 + !2 �m� + n
n��m
� ~h(m;n; �); (6)~� = ��2 + 
2�2 + !2� ~h(m;n; �); (7)£¤¥ ! =pr2 + 
2; (m;n) ¨ � { ¯ à ¬¥âàë ¯à¥®¡à -§®¢ ­¨© �ãàì¥ ¨ � ¯« á  á®®â¢¥âáâ¢¥­­®; §­ ª®¬� ¯®¬¥ç¥­ë ¨­â¥£à «ì­ë¥ ¯à¥®¡à §®¢ ­¨ï á®®â-¢¥âáâ¢ãîé¨å äã­ªæ¨©.�à¨¬¥­¨¬ ª à ¢¥­áâ¢ ¬ (6) ¨ (7) ®¡à â­ë¥ ¨­-â¥£à «ì­ë¥ ¯à¥®¡à §®¢ ­¨ï �ãàì¥ ¨ � ¯« á . �á-¯®«ì§ãï ¯à¨ ¢ëç¨á«¥­¨¨ ®¡à â­®£® ¯à¥®¡à §®¢ -­¨ï � ¯« á  â¥®à¥¬ã ® á¢¥àâª¥, ®ª®­ç â¥«ì­® ­ ©-¤¥¬ u = ug + uw; v = vg + vw; � = �g + �w; (8)ug = � i
4�2 Z�1+1Z nD(m;n; t)!2 ei(mx+ny)dmdn; (9)uw = i4�2 Z�1+1Z 
nC(m;n; t)�m!S(m;n; t)!2 ��ei(mx+ny)dmdn; (10)vg = i
4�2 Z�1+1Z mD(m;n; t)!2 ei(mx+ny)dmdn; (11)vw = � i4�2 Z�1+1Z 
mC(m;n; t) + n!S(m;n; t)!2 ��ei(mx+ny)dmdn; (12)�. �. �®æ¥­ª® 25
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24�2 Z�1+1Z D(m;n; t)!2 ��ei(mx+ny)dmdn; (13)�w = 14�2 Z�1+1Z r2C(m;n; t)!2 ei(mx+ny)dmdn; (14)�CS � = tZ0 ncossino [!(t� � )]@D(m;n; � )@� d�; (15)D = Z�1+1Z h(x; y; t)e�i(mx+ny)dxdy: (16)�®à¬ã«ë (8){(16) ®¯¨áë¢ îâ ­¥ãáâ ­®¢¨¢è¥¥-áï ¤«¨­­®¢®«­®¢®¥ ¤¢¨¦¥­¨¥ ¦¨¤ª®áâ¨, ¢ë§ë¢ ¥-¬®¥ ¯à®¨§¢®«ì­ë¬¨ ¬ «ë¬¨ ¤¥ä®à¬ æ¨ï¬¨ ãç áâ-ª  ¤­  ¡ áá¥©­ .3. ������ ������� �������������������¢¥¤¥¬ ¢¥«¨ç¨­ëe(x; y; t) = 12(u2 + v2 + �2);E(t) = Z�1+1Z e(x; y; t)dxdy;®§­ ç îé¨¥ ¢ ¡¥§à §¬¥à­ëå ¯¥à¥¬¥­­ëå á®®â¢¥â-áâ¢¥­­® ¯®«­ãî í­¥à£¨î ¢®§¬ãé¥­¨ï ¦¨¤ª®áâ¨ ¢¢¥àâ¨ª «ì­®¬ áâ®«¡¥ ¥¤¨­¨ç­®£® á¥ç¥­¨ï ¨ í­¥à-£¨î ¢®§¬ãé¥­¨ï ¦¨¤ª®áâ¨ ¢ æ¥«®¬. �¨ää¥à¥­æ¨-à®¢ ­¨¥ ¢ëà ¦¥­¨ï e ¯® ¢à¥¬¥­¨ t á ãç¥â®¬ ãà ¢-­¥­¨© ¤¢¨¦¥­¨ï (3) ¨ (4) ¯à¨¢®¤¨â ª à ¢¥­áâ¢ã@e@t = �@(u�)@x � @(v�)@y + � @h@t :�à®¨­â¥£à¨àã¥¬ ¥£® ¯® ¢á¥¬ �1 < x; y < +1 áãç¥â®¬ § âãå ­¨ï u; v ¨ � ¯à¨ R ! 1 ¢ «î¡®©ä¨ªá¨à®¢ ­­ë© ¬®¬¥­â ¢à¥¬¥­¨ t. �®«ãç¨¬E0(t) = Z�1+1Z �(x; y; t)@h(x; y; t)@t dxdy: (17)�§ ä®à¬ã«ë (17) á«¥¤ã¥â ¯®áâ®ï­áâ¢® ¯®«­®©¬¥å ­¨ç¥áª®© í­¥à£¨¨ ¤¢¨¦ãé¥©áï ¦¨¤ª®áâ¨ ¯®-á«¥ ¯à¥ªà é¥­¨ï ¯à¨ t = K ¤¥ä®à¬ æ¨© ãç áâª 

¤­  ¡ áá¥©­ . �à¨ ¢®§¤¥©áâ¢¨¨ ­  ¦¨¤ª®áâì ¯®-¢¥àå­®áâ­ëå ¤ ¢«¥­¨©, ¨§¬¥­ïîé¨åáï ¢ â¥ç¥­¨¥ª®­¥ç­®£® ¯à®¬¥¦ãâª  ¢à¥¬¥­¨ 0 � t � K, ¯®«-­ ï í­¥à£¨ï ¢®§¬ãé¥­¨© ¦¨¤ª®áâ¨ ¨§¬¥­ï¥âáï á®¢à¥¬¥­¥¬ ¯à¨ t > K [22]. �ç¥¢¨¤­®, çâ® ¨§ (17)¢ëâ¥ª ¥â ¥¤¨­áâ¢¥­­®áâì à¥è¥­¨ï § ¤ ç¨ (3){(5).�à¨¬¥­¥­¨¥ ª ¨­â¥£à «ã (17) à ¢¥­áâ¢  � àá¥-¢ «ï [23] ¯à¨¢®¤¨â ª ä®à¬ã«¥E0(t) = 14�2 Z�1+1Z Y (m;n; t)@D(�m;�n; t)@t dmdn;(18)¢ ª®â®à®© Y { ¯à¥®¡à §®¢ ­¨¥ �ãàì¥ äã­ªæ¨¨ �¯® x ¨ y. �á¯®«ì§®¢ ­® á¢®©áâ¢® ¨­â¥£à «®¢ �ã-àì¥, á®£« á­® ª®â®à®¬ã § ¬¥­  (m;n)! (�m;�n)¢ ­¨å íª¢¨¢ «¥­â­  ®¯¥à æ¨¨ ª®¬¯«¥ªá­®£® á®¯àï-¦¥­¨ï.�®á¯®«ì§ã¥¬áï à¥è¥­¨¥¬ (8), (13), (14) ¨ ¯à®¨­-â¥£à¨àã¥¬ à ¢¥­áâ¢® (18) ¯® ¨­â¥à¢ «ã 0 � t � Ká ãç¥â®¬ ãá«®¢¨ï E(0) = 0. �®«ãç¨¬ ¢ëà ¦¥­¨¥¤«ï ¯®«­®© ¬¥å ­¨ç¥áª®© í­¥à£¨¨ E0 = E(t)jt=Ká«®ï ¦¨¤ª®áâ¨: E0 = Eg +Ew; (19)Eg = Z�1+1Z �(ug)2 + (vg)2 + (�g)2���t�K dxdy;== 
28�2 Z�1+1Z jD0(m;n)j2!2 dmdn; (20)Ew = 14�2 Z�1+1Z r2!2��24 KZ0 C(m;n; t)@D(�m;�n; t)@t dt35dmdn: (21)�¤¥áì D0(m;n) { ¯à¥®¡à §®¢ ­¨¥ �ãàì¥ ¯® x; yà á¯à¥¤¥«¥­¨ï ®áâ â®ç­ëå á¬¥é¥­¨© ¤­  ¡ áá¥©­ h0(x; y).4. ����� �������������� ����-��������� ��������� áá¬®âà¨¬  á¨¬¯â®â¨ç¥áª®¥ ¯®¢¥¤¥­¨¥ á¢®¡®¤-­®© ¯®¢¥àå­®áâ¨ ¦¨¤ª®áâ¨ � ¯à¨ ¡®«ìè¨å ¢à¥¬¥-­ å, ¯®« £ ï t!1 ¢ ¨­â¥£à « å (13), (14).26 �. �. �®æ¥­ª®



ISSN 1561- 9087 �à¨ª« ¤­  £÷¤à®¬¥å ­÷ª . 2000. �®¬ 2 (74), N 4. �. 24 { 31�®á«¥ ¯à¥ªà é¥­¨ï ¤¥ä®à¬ æ¨© ¤­  D == D0(m;n) ¨ ¯®íâ®¬ã ¯à¨ t � K ¯®«ï ¢ áâ æ¨®-­ à­®¬ £¥®áâà®ä¨ç¥áª®¬ ¢¨åà¥ ®¯¨áë¢ îâáï ä®à-¬ã« ¬¨ (9), (11) ¨ (13), ¥á«¨ ¢® ¢á¥å ¨­â¥£à « åäã­ªæ¨î D § ¬¥­¨âì ­  D0.�¥£ª® ¯à®¢¥à¨âì, çâ® áâ æ¨®­ à­ë¥ ¯®«ï (9),(11) ¨ (13) á¢ï§ ­ë á®®â­®è¥­¨ï¬¨ug = � 1
 @�g@y ; vg = 1
 @�g@x ; (22)ª®â®àë¥ ä®à¬ «ì­® á«¥¤ãîâ ¨§ ãà ¢­¥­¨© (3),¥á«¨ ¢ ­¨å ¯®«®¦¨âì @=@t � 0.�§ ãà ¢­¥­¨ï (15) ¯à¨ t � K ¯®«ãç ¥¬C = A(m;n) sin!t+ B(m;n) sin!t;�AB� = KZ0 @D(m;n; � )@� � sincos� (!� )d�:� ®¡é¥¬ á«ãç ¥ jA(0; 0)j + jB(0; 0)j > 0. � ¯®-«ïà­ëå ª®®à¤¨­ â å ¨­â¥£à « (14) ¬®¦­® ¯à¥¤áâ -¢¨âì ¢ ¢¨¤¥ áã¬¬ë ¢ëà ¦¥­¨©Q1 = 1Z0 r3F1(r; x; y) sin!tdr;Q2 = 1Z0 r3F2(r; x; y) cos!tdr;¢ ª®â®àëå F1;2(0; x; y) 6= 0. �à¨¬¥­¨¢ ª Q1;2 ¨­â¥-£à¨à®¢ ­¨¥ ¯® ç áâï¬, ¯®«ãç¨¬  á¨¬¯â®â¨ç¥áªãî®æ¥­ªã ¤«ï �w ¯® ¢à¥¬¥­¨ ¢ ä¨ªá¨à®¢ ­­®© â®çª¥x; y: �w = O �t��� (t!1); (23)£¤¥ ¯®ª § â¥«ì áâ¥¯¥­¨ � = 2 ¯à¨ 
 > 0, ­® � = 4,¥á«¨ 
 = 0.� ª¨¬ ®¡à §®¬, ¨§ à¥è¥­¨ï (8){(14) á«¥¤ã¥â,çâ® ¢ë§¢ ­­®¥ ¤¥ä®à¬ æ¨ï¬¨ ¤­  ¡ áá¥©­  ¤¢¨-¦¥­¨¥ ¦¨¤ª®áâ¨ ï¢«ï¥âáï áã¯¥à¯®§¨æ¨¥© ¤¢ãå ª -ç¥áâ¢¥­­® à §«¨ç­ëå â¨¯®¢ ¤¢¨¦¥­¨©. �¤­® ¨§­¨å (¯®¬¥ç¥­® ¢¥àå­¨¬ ¨­¤¥ªá®¬ w) § âãå ¥â á®¢à¥¬¥­¥¬ ¢ «î¡®© â®çª¥ ¦¨¤ª®áâ¨ ¯® áâ¥¯¥­­®¬ã§ ª®­ã (23). �®«¥¥ â®£®, ¯à¨¬¥­¥­¨¥ ª ¨­â¥£à «ã(14) ¬¥â®¤  áâ æ¨®­ à­®© ä §ë ¯à¨ R; t ! 1 ¨R=t = O(1) ¯®§¢®«ï¥â ãáâ ­®¢¨âì, çâ® ¤¢¨¦¥­¨¥¯¥à¢®£® â¨¯  ï¢«ï¥âáï ¢®«­®¢ë¬. �­® ¯à¥¤áâ ¢«ï-¥â á®¡®© § âãå îé¨¥ á à ááâ®ï­¨¥¬ ¨ ¢à¥¬¥­¥¬¤«¨­­ë¥ ¢®«­ë á ­ ¨¡®«ìè¥©  ¬¯«¨âã¤®© ¢ ®¡« -áâ¨ R � t.

�â®à ï á®áâ ¢«ïîé ï ¤¢¨¦¥­¨ï ¦¨¤ª®áâ¨ ®¯¨-áë¢ ¥âáï ä®à¬ã« ¬¨ (9), (11) ¨ (13). �â® áâ æ¨®-­ à­®¥ ¤¨­ ¬¨ç¥áª®¥ ®¡à §®¢ ­¨¥ (¯®¬¥ç¥­® ¢¥àå-­¨¬ ¨­¤¥ªá®¬ g), ¯®«ï ¢ ª®â®à®¬ á¢ï§ ­ë £¥®áâà®-ä¨ç¥áª¨¬¨ á®®â­®è¥­¨ï¬¨ (22). � ª®¥ ¤¢¨¦¥­¨¥¢®§¬®¦­® â®«ìª® ¢® ¢à é îé¥©áï ¦¨¤ª®áâ¨ ¨ ¢­¥¬ á¡ « ­á¨à®¢ ­ë £à ¤¨¥­â ¤ ¢«¥­¨ï ¨ á¨«  �®-à¨®«¨á  [24]. � á¨«ã á®®â­®è¥­¨© (22) «¨­¨¨ â®ª £¥®áâà®ä¨ç¥áª®£® â¥ç¥­¨ï á®¢¯ ¤ îâ á ¨§®«¨­¨ï-¬¨ á¬¥é¥­¨© á¢®¡®¤­®© ¯®¢¥àå­®áâ¨ �g . �§ ä®à-¬ã« (9), (11), (13) á«¥¤ã¥â, çâ® ¤«ï £¥­¥à æ¨¨ áâ -æ¨®­ à­®£® £¥®áâà®ä¨ç¥áª®£® â¥ç¥­¨ï ¢ à¥§ã«ìâ -â¥ ¤¥ä®à¬ æ¨© ¤­  ª®­¥ç­®© ¯à®¤®«¦¨â¥«ì­®áâ¨­¥®¡å®¤¨¬® ¨ ¤®áâ â®ç­® áãé¥áâ¢®¢ ­¨¥ ®áâ â®ç-­ëå á¬¥é¥­¨© ¤­  ¡ áá¥©­  [6, 14, 17, 19, 20]. �®§-­¨ª îé¥¥ ¢¨åà¥¢®¥ ¯®«¥ ­¥ § ¢¨á¨â ®â ª®­ªà¥â­®-£® ¢à¥¬¥­­®£® § ª®­  ¤¢¨¦¥­¨© ¤­  ¯à¨ 0 � t � K.�£® ¨­â¥­á¨¢­®áâì ¨ ¯à®áâà ­áâ¢¥­­ ï áâàãªâã-à  ®¯à¥¤¥«ïîâáï ¨áª«îç¨â¥«ì­® à á¯à¥¤¥«¥­¨¥¬®áâ â®ç­ëå ¤¥ä®à¬ æ¨© ¤­  ¡ áá¥©­  h0(x; y).5. ���������� ��� ����������������� áá¬®âà¨¬ ¬®¤¥«ì­ë¥ ¤¥ä®à¬ æ¨¨ ¤­  ¡ áá¥©-­ , ¯à®¨áå®¤ïé¨¥ ¯® § ª®­ãh = h0(x; y)q(t); (24)h0 = exp ��d�x2�2 + y2�� ;q = 0 (t � 0); q = t=K (0 < t � K); q = 1 (t > K);£¤¥ d = ln10; � � 1. �¬¥é¥­¨ï ¤­  ¨§¬¥­ï-îâáï «¨­¥©­® á® ¢à¥¬¥­¥¬ ¯à¨ t 2 [0;K] ¨ å -à ªâ¥à¨§ãîâáï ®áâ â®ç­ë¬¨ ¤¥ä®à¬ æ¨ï¬¨ ¤­ h0. �§®«¨­¨¨ h ¢ «î¡®© ¬®¬¥­â ¢à¥¬¥­¨ ®¡à -§ãîâ á¨áâ¥¬ã ¢«®¦¥­­ëå í««¨¯á®¢ á ãá«®¢­®© £à -­¨æ¥© x2=�2 + y2 = 1, ­  ª®â®à®© h0 = 0:1. � -ª¨¬ ®¡à §®¬, ¬®¦­® áç¨â âì, çâ® §®­  ¤¥ä®à¬ -æ¨© ¤­  ¨¬¥¥â ä®à¬ã í««¨¯á  á ¬ «®© ¯®«ã®áìî(¢¤®«ì ®á¨ Oy) ä¨ªá¨à®¢ ­­®© ¥¤¨­¨ç­®© ¤«¨­ë ¨à ¢­®© � � 1 ¡®«ìè®© ¯®«ã®áìî (¢¤®«ì ®á¨ �å).�«ï ¤¥ä®à¬ æ¨© ¤­  ¢¨¤  (24) ¨­â¥£à «ë (15) ¨(16) ¢ëç¨á«ïîâáï. �â® ¯®§¢®«ï¥â, ¨á¯®«ì§ãï ä®à-¬ã«ë (8), (13), (14) ¨ (19){(21), ¯®«ãç¨âì á«¥¤ãî-é¨¥ ¢ëà ¦¥­¨ï ¤«ï ä®à¬ë á¢®¡®¤­®© ¯®¢¥àå­®áâ¨¦¨¤ª®áâ¨ � ¯à¨ t > 0 ¨ ¯®«­®© í­¥à£¨¨ E0, ¯¥à¥-¤ ­­®© ¦¨¤ª®áâ¨ ¯à¨ ¤¥ä®à¬ æ¨ïå ¤­  ¡ áá¥©­ :� = �g(x; y; t) + �w(x; y; t); (25)�g = �
2q(t)�d ZG 1!2P (m;n) cosmx cos nydmdn;(26)�. �. �®æ¥­ª® 27



ISSN 1561- 9087 �à¨ª« ¤­  £÷¤à®¬¥å ­÷ª . 2000. �®¬ 2 (74), N 4. �. 24 { 31�w = ��d ZG r2!2P (m;n)M (r2; t)�� cosmx cos nydmdn; (27)E0 = Eg + Ew; (28)Eg = �2
22d2 ZG 1!2P 2(m;n)dmdn; (29)Ew = 2�2d2K2 ZG r2!2P 2(m;n) sin2�12K!� dmdn;(30)M (r2; t) = sin!t � E(t �K) sin !(t�K)K! ;P = exp ���2m2 + n24d � ;£¤¥ E(t) { äã­ªæ¨ï �¥¢¨á ©¤ ; ®¡« áâì ¨­â¥£à¨à®-¢ ­¨ï G = (m;n) : m � 0; n � 0.�«ï ¬£­®¢¥­­®£® á¬¥é¥­¨ï ãç áâª  ¤­ , á®®â-¢¥âáâ¢ãîé¥£® K ! 0 ¨«¨ q(t)=E(t), ¯®«ãç ¥¬M (r2; t) = cos !t. �á¯®«ì§ãï (25){(30), ­ å®¤¨¬� = ��d ZG 
2 + r2 cos!t!2 P (m;n)�� cosmx cos nydmdn; (31)E0 = 12 ZG h20(x; y)dxdy = ��4d ;Ew = �22d2 ZG r2!2P 2(m;n)dmdn: (32)�§ ¢ëà ¦¥­¨© (31), (32) ¤«ï ¬£­®¢¥­­®© ¯®-¤¢¨¦ª¨ ¤­  ¡ áá¥©­  ¯à¨ t ! 0 ­ å®¤¨¬ � =h0(x; y), u = v = 0. �®íâ®¬ã § ¤ ç  ® £¥­¥à æ¨¨¢®«­ ¨ ¢¨åà¥© ¢ á«®¥ ¦¨¤ª®áâ¨ ¨¬¯ã«ìá­ë¬¨ á¬¥-é¥­¨ï¬¨ ãç áâª  ¤­  ¡ áá¥©­  íª¢¨¢ «¥­â­  § ¤ -ç¥ �®è¨ á ­ ç «ì­ë¬¨ ãá«®¢¨ï¬¨ � = h0(x; y); u =v = 0 (t = 0). � ª ï § ¬¥­  ¯à ¢®¬¥à­  ¢­¥ § ¢¨-á¨¬®áâ¨ ®â ãç¥â  ¨«¨ ¯à¥­¥¡à¥¦¥­¨ï ¢à é¥­¨¥¬¦¨¤ª®áâ¨ ¨ âà ¤¨æ¨®­­® ¨á¯®«ì§ã¥âáï ¯à¨ ¬®¤¥-«¨à®¢ ­¨¨ ¢®«­ æã­ ¬¨ [1, 2, 25].6. ��������� ������������������� ���������áá«¥¤®¢ ­¨¥ ¢®«­®-¢¨åà¥¢ëå ¤¢¨¦¥­¨© ¦¨¤ª®-áâ¨, ¢ë§¢ ­­ëå ¤¥ä®à¬ æ¨ï¬¨ ¤­  ¡ áá¥©­  (24),¯à®¢®¤¨«áï ¯ãâ¥¬ ç¨á«¥­­®£®  ­ «¨§  ¨­â¥£à «ì-­®£® à¥è¥­¨ï (25){(32). � à ªâ¥à¨áâ¨ª¨ ¤¨­ ¬¨-ç¥áª®£® ¯à®æ¥áá  § ¢¨áïâ ®â âà¥å ¡¥§à §¬¥à­ëå

¯ à ¬¥âà®¢: 
; K ¨ �. �à¨ ç¨á«¥­­ëå à áç¥â å¨å §­ ç¥­¨ï ¨§¬¥­ï«¨áì ¢ ¤¨ ¯ §®­ å0 � K � 1; 0 � 
 � 1; 1 � � � 10;ª®â®àë¥ ®å¢ âë¢ îâ ¢®§¬®¦­ë¥ ®ª¥ ­¨ç¥áª¨¥ á¨-âã æ¨¨. �§ ä®à¬ã« (25){(30) á«¥¤ã¥â, çâ® ¤¨­ ¬¨-ª  ¯à®áâà ­áâ¢¥­­ëå ¢®«­ § ¢¨á¨â ®â ¢á¥å âà¥å¡¥§à §¬¥à­ëå ¯ à ¬¥âà®¢ § ¤ ç¨, £¥®áâà®ä¨ç¥-áª®£® ¢¨åàï { â®«ìª® ®â 
 ¨ �.
�¨á. 1. �à®áâà ­áâ¢¥­­ ï áâàãªâãà  ¢®§¬ãé¥­¨©á¢®¡®¤­®© ¯®¢¥àå­®áâ¨ ¢ ¬®¬¥­â ¢à¥¬¥­¨ t = 3,¢ë§¢ ­­ëå ªà âª®¢à¥¬¥­­ë¬ á¬¥é¥­¨¥¬í««¨¯â¨ç¥áª®£® ãç áâª  ¤­  á ®â­®è¥­¨¥¬ ®á¥©� = 4:   { 
 = 0; ¡ { 
 = 0:5; ¢ {
 = 1�̈ ¯¨ç­ ï ¯à®áâà ­áâ¢¥­­ ï áâàãªâãà  ¢®«­ë,®¡à §®¢ ¢è¥©áï ¢ à¥§ã«ìâ â¥ ªà âª®¢à¥¬¥­­®£®á¬¥é¥­¨ï ¤­  ¡ áá¥©­  à áá¬ âà¨¢ ¥¬®£® â¨¯ ,¯®ª § ­  ­  à¨á. 1. �­  ®¯¨áë¢ ¥âáï ä®à¬ã«®©(31). �à¨ ®âáãâáâ¢¨¨ ¢à é¥­¨ï ¦¨¤ª®áâ¨ (à¨á.1,  ) ¢®§¬ãé¥­¨¥ á¢®¡®¤­®© ¯®¢¥àå­®áâ¨ ¢ª«îç -îâ ¤¢¥ £®«®¢­ë¥ ¢®«­ë á¥à¯®¢¨¤­®© ä®à¬ë, ª®-â®àë¥ à á¯à®áâà ­ïîâáï ¢ ¯à®â¨¢®¯®«®¦­ëå ­ -¯à ¢«¥­¨ïå ¯¥à¯¥­¤¨ªã«ïà­® ¡®«ìè®© ®á¨ ®¡« áâ¨¤¥ä®à¬ æ¨© ¤­ . �ª®à®áâì ¨å à á¯à®áâà ­¥­¨ï,¯® ¯®«ãç¥­­ë¬ ®æ¥­ª ¬, ¡«¨§ª  ª áª®à®áâ¨ à á-¯à®áâà ­¥­¨ï ¤«¨­­ëå ¢®«­. � ¤ §®­®© £¥­¥à æ¨¨¢®§­¨ª ¥â ®¡« áâì ®âà¨æ â¥«ì­ëå §­ ç¥­¨© �.� á«ãç ¥ ¢à é îé¥©áï ¦¨¤ª®áâ¨ (à¨á. 1, ¡,¢)¯®¬¨¬® ¤¢ãå ­ ¯à ¢«¥­­ëå ¢®«­ á¥à¯®¢¨¤­®© ä®à-¬ë ®¡à §ã¥âáï áâ æ¨®­ à­®¥ á¬¥é¥­¨¥ á¢®¡®¤­®©¯®¢¥àå­®áâ¨ ­ ¤ ®¡« áâìî ®áâ â®ç­ëå ¤¥ä®à¬ -æ¨© ¤­  ¡ áá¥©­ . �à¨ ¤®áâ â®ç­® ¡®«ìè¨å §­ -ç¥­¨ïå ¯ à ¬¥âà  
 (à¨á. 1, ¢) ¯à®¨áå®¤¨â § ¬¥â-28 �. �. �®æ¥­ª®
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�¨á. 2. �¥ç¥­¨ï á¢®¡®¤­®© ¯®¢¥àå­®áâ¨ ¦¨¤ª®áâ¨¢¤®«ì ¯®«®¦¨â¥«ì­®© ¯®«ã®á¨ �ã ¢ ¬®¬¥­â ¢à¥¬¥­¨t = 8 ¯à¨ K = 0:1, 
 = 0:5 ¨ ®â­®è¥­¨ï ®á¥©í««¨¯â¨ç¥áª®© ®¡« áâ¨ ¤¥ä®à¬ æ¨© ¤­ , à ¢­®£® 1,3¨ 15 (ªà¨¢ë¥ 1{3 á®®â¢¥âáâ¢¥­­®)�­â¥­á¨¢­®áâì ­ ¯à ¢«¥­­®© ¢®«­ë ãá¨«¨¢ ¥â-áï, ª ª ¨ á«¥¤®¢ «® ®¦¨¤ âì ¨§ ä¨§¨ç¥áª¨å á®®¡à -¦¥­¨©, á à®áâ®¬  á¨¬¬¥âà¨¨ í««¨¯â¨ç¥áª®© §®­ë¤¥ä®à¬ æ¨© ¤­  (à¨á. 2). �â® ¢ëà ¦ ¥âáï ¢ ã¢¥-«¨ç¥­¨¨  ¬¯«¨âã¤ ¢®«­ ¯®¢ëè¥­¨ï ¨ ¯®­¨¦¥­¨ï,  â ª¦¥ áâ æ¨®­ à­®£® £¥®áâà®ä¨ç¥áª®£® á¬¥é¥-­¨ï á¢®¡®¤­®© ¯®¢¥àå­®áâ¨ ¦¨¤ª®áâ¨ ­ ¤ §®­®©¤¥ä®à¬ æ¨© ¤­  ¡ áá¥©­ .�¢¥«¨ç¥­¨¥ ¯ à ¬¥âà  � ¯à¨¡«¨¦ ¥â ¤¢¨¦¥­¨¥¢ ­ ¯à ¢«¥­¨¨ ®á¨ �ã ª ¯«®áª®¬ã. � ¯®á«¥¤-­¥¬ á«ãç ¥, ¥á«¨ ¢à é¥­¨¥ ¦¨¤ª®áâ¨ ®âáãâáâ¢ã-¥â, ¯à®ä¨«ì ¢®«­ë ¢ á¥ç¥­¨¨ x = 0; y � 0 ¡«¨§®ªª à á¯à¥¤¥«¥­¨î � = 0:5h0(0; y � t) [14]. �¥¬ á -¬ë¬, ¢®§¬ãé¥­¨¥ á¢®¡®¤­®© ¯®¢¥àå­®áâ¨ ¦¨¤ª®-áâ¨, ¢ë§¢ ­­®¥ ®¤­®¬¥à­ë¬ á¬¥é¥­¨¥¬ ¤­  ¡ á-á¥©­  (¯®«®á  ¢¤®«ì ®á¨ �å), ¢ ¯à®æ¥áá¥ í¢®«îæ¨¨à áé¥¯«ï¥âáï ­  ¤¢¥ ¤«¨­­ë¥ ¢®«­ë, à á¯à®áâà -­ïîé¨¥áï ¢ ¯à®â¨¢®¯®«®¦­ëå ­ ¯à ¢«¥­¨ïå ¡¥§¨§¬¥­¥­¨ï ä®à¬ë. � ª®¥ ¯®¢¥¤¥­¨¥ ¢®«­ ®âà ¦ -¥â á¢®©áâ¢  à¥è¥­¨© § ¤ ç¨ �®è¨ ¤«ï ®¤­®¬¥à­®-£® ¢®«­®¢®£® ãà ¢­¥­¨ï.� ª ¢¨¤­® ¨§ à¨á. 3, ¢à é¥­¨¥ ¦¨¤ª®áâ¨, ¢®-¯¥à¢ëå, ¢ë§ë¢ ¥â ¨§¬¥­¥­¨¥ ä®à¬ë ¯®¢¥àå­®áâ¨¦¨¤ª®áâ¨ ¢ ®¡« áâ¨ áâ æ¨®­ à­®£® £¥®áâà®ä¨ç¥-áª®£® ¢¨åàï, ¢®-¢â®àëå, ¯à¨¢®¤¨â ª ®¡à §®¢ ­¨î§­ ª®¯¥à¥¬¥­­®© ¢®«­ë á ïàª® ¢ëà ¦¥­­®© ¢®«­®©¯®­¨¦¥­¨ï. �¡  íää¥ªâ  ãá¨«¨¢ îâáï ¯à¨ ã¢¥«¨-ç¥­¨¨ ¯ à ¬¥âà  
.� áá¬®âà¨¬ â¥¯¥àì í­¥à£¥â¨ç¥áª¨¥ å à ªâ¥à¨-áâ¨ª¨ ¤¨­ ¬¨ç¥áª®£® ¯à®æ¥áá . �­¥à£¨ï E0, ¯¥-à¥¤ ­­ ï ¦¨¤ª®áâ¨ ¯à¨ ¤¥ä®à¬ æ¨ïå ¤­  ¡ áá¥©-­ , à á¯à¥¤¥«ï¥âáï ¬¥¦¤ã áâ æ¨®­ à­ë¬ £¥®áâà®-ä¨ç¥áª¨¬ ®¡à §®¢ ­¨¥¬ ¨ ¢®«­®¢ë¬ ¯®«¥¬. �à¨

�¨á. 3. �®à¬  á¢®¡®¤­®© ¯®¢¥àå­®áâ¨ ¦¨¤ª®áâ¨¢¤®«ì ¯®«®¦¨â¥«ì­®© ¯®«ã®á¨ �ã ¢ ¬®¬¥­â ¢à¥¬¥­¨t = 8 ¤«ï K = 0:1, � = 30 ¨ §­ ç¥­¨© ¯ à ¬¥âà 
 = 0, 0.2 ¨ 0.5 ¤«ï ªà¨¢ëå 1,2 ¨ 3 á®®â¢¥âáâ¢¥­­®®âáãâáâ¢¨¨ ¢à é¥­¨ï ¦¨¤ª®áâ¨ ®­  æ¥«¨ª®¬ à á-å®¤ã¥âáï ­  ¢®«­®®¡à §®¢ ­¨¥. � ®¡é¥¬ á«ãç ¥í­¥à£¨ï ¢®«­®¢®£® ¯®«ï § ¢¨á¨â ®â ¢á¥å ¡¥§à §-¬¥à­ëå ¯ à ¬¥âà®¢ K; 
 ¨ �.
�¨á. 4. � ¢¨á¨¬®áâì ¡¥§à §¬¥à­®© í­¥à£¨¨ ¢®«­®¢®£®¯®«ï Ew ®â ¯ à ¬¥âà®¢ K ¨ � ¯à¨ 
 = 0:1

�¨á. 5. � ¢¨á¨¬®áâì ®â­®è¥­¨ï í­¥à£¨¨£¥®áâà®ä¨ç¥áª®£® ¢¨åàï ª ¯®«­®© í­¥à£¨ï¢®§¬ãé¥­¨ï ¦¨¤ª®áâ¨ Eg=E0 ®â ¯ à ¬¥âà®¢ 
 ¨ �¯à¨ K = 0:1� á®®â¢¥âáâ¢¨¨ á à¨á. 4 ¯®«­ ï í­¥à£¨ï ¢®«­¢®§à áâ ¥â ª ª ¯à¨ ã¢¥«¨ç¥­¨¨ ¯ à ¬¥âà   á¨¬-¬¥âà¨¨ §®­ë ¤¥ä®à¬ æ¨© ¤­ , â ª ¨ ¯à¨ ã¬¥­ìè¥-­¨¨ ¤«¨â¥«ì­®áâ¨ ¤¢¨¦¥­¨© ¤®­­®© ¯®¢¥àå­®áâ¨.�â® ®§­ ç ¥â, çâ® ¯à¨ ®¤­®© ¨ â®© ¦¥ ¬ «®© ®á¨�. �. �®æ¥­ª® 29



ISSN 1561- 9087 �à¨ª« ¤­  £÷¤à®¬¥å ­÷ª . 2000. �®¬ 2 (74), N 4. �. 24 { 31í««¨¯â¨ç¥áª®© §®­ë ¤¥ä®à¬ æ¨© ¤­  ¢®«­ë ­ ¨-¡®«¥¥ íää¥ªâ¨¢­® £¥­¥à¨àãîâáï ¯à¨ ªà âª®¢à¥-¬¥­­ëå á¬¥é¥­¨ïå ¤­  á¨«ì­® ¢ëâï­ãâëå ãç áâ-ª®¢ ¤­  ¡ áá¥©­ . � ¢¨á¨¬®áâì í­¥à£¨¨ ¢®«­®¢®£®¯®«ï ®â  á¨¬¬¥âà¨¨ §®­ë £¥­¥à æ¨¨ ïàª® ¢ëà -¦¥­ . �á« ¡«¥­¨¥ íää¥ªâ¨¢­®áâ¨ £¥­¥à æ¨¨ ¯à®-áâà ­áâ¢¥­­ëå ¢®«­ ¯à¨ ã¢¥«¨ç¥­¨¨ ¤«¨â¥«ì­®áâ¨¬®­®â®­­®£® á¬¥é¥­¨ï ãç áâª  ¤­  à ­¥¥ ®â¬¥ç -«®áì ¢® ¬­®£¨å à ¡®â å [5, 6, 12{14, 16, 18, 20, 25,26]. �à¨ ¤¢¨¦¥­¨ïå ¤­ , ¢ª«îç îé¨å ¯®¤ê¥¬ ¨¢®§¢à â ãç áâª  ¤­  ¢ ¯¥à¢®­ ç «ì­®¥ ¯®«®¦¥­¨¥("¬¥¬¡à ­­ ï" ¯®¤¢¨¦ª  ¤­ ), ¢ § ¢¨á¨¬®áâ¨ ®â¤«¨â¥«ì­®áâ¨ ¤¥ä®à¬ æ¨®­­®£® ¯à®æ¥áá  ¢®§¬®¦-­® ª ª ãá¨«¥­¨¥, â ª ¨ ®á« ¡«¥­¨¥ íää¥ªâ¨¢­®áâ¨¢®§¡ã¦¤¥­¨ï ¢®«­®¢ëå ¤¢¨¦¥­¨© ¦¨¤ª®áâ¨ [6, 14,16, 27].�à¥¤áâ ¢«ïîâ ¨­â¥à¥á ®æ¥­ª¨ ¢¥«¨ç¨­ë � =Eg=E0, å à ªâ¥à¨§ãîé¥© ¤®«î ¯®«­®© í­¥à£¨¨¢®§¬ãé¥­­®£® á®áâ®ï­¨ï ¦¨¤ª®áâ¨ ¯®á«¥ § ¢¥àè¥-­¨ï ¤¥ä®à¬ æ¨© ¤­ , ¯à¨å®¤ïéãîáï ­  £¥®áâà®ä¨-ç¥áª®¥ ¢¨åà¥¢®¥ ¯®«¥. �® ¢á¥å á«ãç ïå 0 � � < 1 ¨â®«ìª® ¯à¨ ®âáãâáâ¢¨¨ ¢à é¥­¨ï ¦¨¤ª®áâ¨ � = 0.� áâì ¯®«­®© í­¥à£¨¨ ¦¨¤ª®áâ¨, ¯¥à¥­®á¨¬ ï ¢®«-­ ¬¨, à ¢­  1 � �. � ª¨¬ ®¡à §®¬, ç¥¬ ¡®«ìè¥§­ ç¥­¨¥ �, â¥¬ áãé¥áâ¢¥­­¥¥ ¢«¨ï­¨¥ ¢à é¥­¨ï�¥¬«¨ ­  ¤¨­ ¬¨ªã ¨ í­¥à£¥â¨ªã ¤«¨­­ëå ¢®«­.�§¬¥­¥­¨¥ äã­ªæ¨¨ � ¢ ¯«®áª®áâ¨ ¯ à ¬¥âà®¢(
; �) ¨««îáâà¨àã¥â à¨á. 5. �¢¥«¨ç¥­¨¥ 
 ¨«¨� ¯à¨¢®¤¨â ª à®áâã ®â­®á¨â¥«ì­®£® ¢ª« ¤  £¥®-áâà®ä¨ç¥áª®£® ¢¨åàï ¢ ¯®«­ãî í­¥à£¨î ¢®«­®{¢¨åà¥¢ëå ¤¢¨¦¥­¨© ¦¨¤ª®áâ¨, â® ¥áâì ¯à¨¢®¤¨âª ®á« ¡«¥­¨î ¢®«­®¢®£® ¤¢¨¦¥­¨ï ¦¨¤ª®áâ¨ ¢ æ¥-«®¬. �à¨ ªà âª®¢à¥¬¥­­ëå á¬¥é¥­¨ïå ¤­  ¨ §­ -ç¥­¨ïå 
 � 0:2; 1 � � � 10 í­¥à£¨ï £¥®áâà®ä¨-ç¥áª®£® ®¡à §®¢ ­¨ï ­¥ ¯à¥¢ëè ¥â 13% ®â ¯®«-­®© í­¥à£¨¨ ¢®§¬ãé¥­¨ï ¦¨¤ª®áâ¨. �«¨ï­¨¥ ¢à -é¥­¨ï �¥¬«¨ ­  ¢®«­ë ¯à®ï¢«ï¥âáï ¢ ­ ¨¡®«ìè¥©áâ¥¯¥­¨ ¤«ï ¯à®âï¦¥­­ëå ¨áâ®ç­¨ª®¢ £¥­¥à æ¨¨,¢ ¬¥«ª®¢®¤­ëå ¡ áá¥©­ å ¨ ãá¨«¨¢ ¥âáï á à®áâ®¬ã£«®¢®© áª®à®áâ¨ ¢à é¥­¨ï áà¥¤ë.����������� à ¬ª å «¨­¥©­®© â¥®à¨¨ ¤«¨­­ëå ¢®«­ ¢ë¯®«-­¥­  ­ «¨§ ¢«¨ï­¨ï ¢à é¥­¨ï ­  ¤¢¨¦¥­¨ï ¦¨¤-ª®áâ¨, ¢ë§¢ ­­ë¥ ¤¥ä®à¬ æ¨ï¬¨ ¤­  ¡ áá¥©­  ª®-­¥ç­®© ¯à®¤®«¦¨â¥«ì­®áâ¨. � ¯®¬®éìî ¨­â¥-£à «ì­ëå ¯à¥®¡à §®¢ ­¨© ­ ©¤¥­ë ®¡é¨¥ ¢ëà -¦¥­¨ï ¤«ï £¨¤à®¤¨­ ¬¨ç¥áª¨å ¯®«¥© ¨ ¨å í­¥à-£¥â¨ç¥áª¨å å à ªâ¥à¨áâ¨ª. �áâ ­®¢«¥­ àï¤ ®¡-é¨å á¢®©áâ¢ ¤¨­ ¬¨ç¥áª®£® ¯à®æ¥áá . �®«¨ç¥-áâ¢¥­­ë¥ ®æ¥­ª¨ ¯®«ãç¥­ë ¯ãâ¥¬ à áç¥â  ¤¢®©-­ëå ¨­â¥£à «®¢ ¢ á«ãç ¥ ¤¥ä®à¬ æ¨© í««¨¯â¨ç¥-

áª®£® ãç áâª  ¤­  ¡ áá¥©­ , ¯à®¨áå®¤ïé¨å ¯® «¨-­¥©­®¬ã ¢à¥¬¥­­®¬ã § ª®­ã.�âª«¨ª ¢à é îé¥£®áï á«®ï ¦¨¤ª®áâ¨ ­  ¤¢¨-¦¥­¨ï ãç áâª  ¤­  ¡ áá¥©­  ä®à¬¨àã¥âáï ¨§ ¤¢¨-¦¥­¨© ¤¢ãå â¨¯®¢: ¯®¢¥àå­®áâ­ëå £à ¢¨â æ¨®­-­ëå ¢®«­, à á¯à®áâà ­ïîé¨åáï ¨§ §®­ë £¥­¥à -æ¨¨; áâ æ¨®­ à­®£® £¥®áâà®ä¨ç¥áª®£® ¢¨åà¥¢®£®¯®«ï ­ ¤ §®­®© ¤¥ä®à¬ æ¨© ¤­ . �®á«¥¤­¨© ª®¬-¯®­¥­â ¤¢¨¦¥­¨ï ¢®§­¨ª ¥â â®«ìª® ¯à¨ ãá«®¢¨¨áãé¥áâ¢®¢ ­¨ï ®áâ â®ç­ëå ¤¥ä®à¬ æ¨© ¤­  ¡ á-á¥©­ . �à¥¬¥­­®© § ª®­ ¤¢¨¦¥­¨© ¤­  ¢«¨ï¥â ­ ¢®«­®¢®¥ ¯®«¥, ­® ï¢«ï¥âáï ­¥áãé¥áâ¢¥­­ë¬ ¤«ï£¥®áâà®ä¨ç¥áª®£® ¢¨åà¥¢®£® ¯®«ï. � à¥§ã«ìâ â¥ª®«¨ç¥áâ¢¥­­®£®  ­ «¨§  ¢®«­®{¢¨åà¥¢ëå ¤¢¨¦¥-­¨© ¦¨¤ª®áâ¨ ãáâ ­®¢«¥­®, çâ® ¢«¨ï­¨¥ ¢à é¥-­¨ï ¦¨¤ª®áâ¨ ­  ­¥ãáâ ­®¢¨¢è¨¥áï ¢®«­ë ­ ¨¡®-«¥¥ áãé¥áâ¢¥­­® ¤«ï ¯à®âï¦¥­­ëå  á¨¬¬¥âà¨ç-­ëå §®­ £¥­¥à æ¨¨ ¨ ¬¥«ª®¢®¤­ëå ¡ áá¥©­®¢. �íâ¨å ¦¥ á«ãç ïå £¥­¥à æ¨ï £¥®áâà®ä¨ç¥áª®£® ¢¨-åà¥¢®£® ¯®«ï ­ ¨¡®«¥¥ íää¥ªâ¨¢­ .�«ï ®ª¥ ­¨ç¥áª¨å ãá«®¢¨© ¬®¦­® ¯à¨­ïâì â ª¨¥¤¨ ¯ §®­ë ¨§¬¥­¥­¨ï ä¨§¨ç¥áª¨å ¯ à ¬¥âà®¢ ¬®-¤¥«¨: H = 100� 4000 ¬, L = 10� 200 ª¬, T � 60 c,l = 10�4 c�1. �®£¤  
 � 0:33 ¨ K � 1:19. �  ¤®«î£¥®áâà®ä¨ç¥áª®£® ¢¨åàï ¯à¨ ¨§¬¥­¥­¨¨ ®â­®è¥-­¨ï ®á¥© ®¡« áâ¨ £¥­¥à æ¨¨ ®â 1 ¤® 10 ¯à¨å®¤¨â-áï, á®®â¢¥âáâ¢¥­­®, ®â 8 ¤® 22% ¯®«­®© í­¥à£¨¨¢®§¬ãé¥­¨© ®ª¥ ­ , ¯¥à¥¤ ­­®© ¥¬ã ¢ à¥§ã«ìâ â¥¤¢¨¦¥­¨© ¤­  ¡ áá¥©­ . �«ï ®âªàëâëå à ©®­®¢®ª¥ ­  ¢«¨ï­¨¥ ¢à é¥­¨ï �¥¬«¨ ­  ¤¨­ ¬¨ªã ®ª¥ -­  ¯à¨ ¯®¤¢®¤­ëå §¥¬«¥âàïá¥­¨ïå ­¥§­ ç¨â¥«ì­®.�ªá¯¥à¨¬¥­â «ì­ë¥ ¯®¤â¢¥à¦¤¥­¨ï £¥­¥à æ¨¨ ¢¨-åà¥© ¢ ®ª¥ ­¥ ¯à¨ á¥©á¬¨ç¥áª¨å á®¡ëâ¨ïå ¢ ­ áâ®-ïé¥¥ ¢à¥¬ï ®âáãâáâ¢ãîâ.1. �®«®¢ìñ¢ �. �. �à®¡«¥¬  æã­ ¬¨ ¨ ¥¥ §­ ç¥­¨¥¤«ï � ¬ç âª¨ ¨ �ãà¨«ìáª¨å ®áâà®¢®¢ // �à®¡«¥-¬  æã­ ¬¨.{ �.: � ãª , 1968.{ 7{50 á.2. �ãàâ¨ �. �. �¥©á¬¨ç¥áª¨¥ ¬®àáª¨¥ ¢®«­ëæã­ ¬¨.{ �.: �̈ ¤à®¬¥â¥®¨§¤ â, 1981.{ 447 á.3. �á ¤  �., �á¨¡ á¨ �., � âáã¤  �. ¨ ¤à. �¥â®-¤ë ¯à®£­®§  §¥¬«¥âàïá¥­¨©. �å ¯à¨¬¥­¥­¨¥ ¢ �¯®-­¨¨; �®¤ à¥¤. �. �á ¤ .{ �: �¥¤à , 1984.{ 312 á.4. �¨ª¨â ª¥ �. �à¥¤áª § ­¨¥ §¥¬«¥âàïá¥­¨©. { �.:�¨à, 1979. { 388 á.5. Kajiura K. Tsunami source, energy and directivityof wave radiation // Bull. Earthq. Res. Inst. TokyoUniv. { 1970. { 48, N 5. { P.835{870.6. �®æ¥­ª® �. �., �®«®¢ìñ¢ �. �. � â¥¬ â¨ç¥áª®¥¬®¤¥«¨à®¢ ­¨¥ ¯à®æ¥áá®¢ ¢®§¡ã¦¤¥­¨ï æã­ ¬¨ ¯®-¤¢¨¦ª ¬¨ ®ª¥ ­áª®£® ¤­  // �áá«¥¤®¢ ­¨ï æã­ ¬¨.{ �:, 1990. { N 4. { �. 8{20.7. Driessche P. V. D., Braddock R. D. On the ellip-tic generation region of tsunami // J. Marine Res. {1972. { 30, N 2. { P. 217{226.8. �®©â �. �., �¥¡¥¤¥¢ �. �., �¥¡¥ª¨­ �. �. � ä®à-¬¨à®¢ ­¨¨ ­ ¯à ¢«¥­­®© ¢®«­ë æã­ ¬¨ ¢ ®ç £¥30 �. �. �®æ¥­ª®
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