
ISSN 1561- 9087 �à¨ª« ¤  £÷¤à®¬¥å ÷ª . 2000. �®¬ 2 (74), N 4. �. 67 { 72��� 532.528 ��������������� ����������� �������������� ���������� ����� �������� �������. �. ������������áâ¨âãâ ¯à¨ª« ¤®© ä¨§¨ª¨ ���, �¨¦¨© �®¢£®à®¤, �¨¦¥£®à®¤áª¨© â¥å¨ç¥áª¨© ã¨¢¥àá¨â¥â,�®áá¨ï�®«ãç¥® 25.07.2000� áá¬®âà¥  ¤¨ ¬¨ª  ã¥¤¨¥®© ¢®«ë (á®«¨â® ) ¯à¨ ¢§ ¨¬®¤¥©áâ¢¨¨ á ¢¥è¨¬¨ ¯®«ï¬¨ ¢ à ¬ª å ¢ëã¦¤¥-®© ¢¥àá¨¨ ãà ¢¥¨ï �®àâ¥¢¥£  - ¤¥ �à¨§ . �®«ãç¥ë  á¨¬¯â®â¨ç¥áª¨¥ ãà ¢¥¨ï ¯¥à¢®£® ¯®àï¤ª  ¤«ï  ¬¯«¨âã¤ë¨ ä §ë á®«¨â® , ¢§ ¨¬®¤¥©áâ¢ãîé¥£® á ¨§®«¨à®¢ ë¬ ¢®§¬ãé¥¨¥¬. �®áâà®¥  ä §®¢ ï ¯«®áª®áâì  á¨¬¯â®â¨-ç¥áª®© á¨áâ¥¬ë ¨ ¯à¨¢¥¤¥ë ãá«®¢¨ï § å¢ â  á®«¨â®  ¢¥è¨¬ ¯®«¥¬. �¡áã¦¤ ¥âáï ¤¨ ¬¨ª  á®«¨â®  ¢ ¯®«¥¥áâ æ¨® à® ¤¢¨¦ãé¥£®áï ¢®§¬ãé¥¨ï.�®§£«ï¤ õâìáï ¤¨ ¬÷ª  ¯®®¤¨®ª®ù å¢¨«÷ (á®«÷â® ) ¯à¨ ¢§ õ¬®¤÷ù § §®¢÷è÷¬¨ ¯®«ï¬¨ ¢ à ¬ª å §¡ãà¥®ù ¢¥àá÷ùà÷¢ïï �®àâ¥¢¥£ -¤¥ �à÷§ . �âà¨¬ ®  á¨¬¯â®â¨ç÷ à÷¢ïï ¯¥àè®£® ¯®àï¤ªã ¤«ï  ¬¯«÷âã¤¨ â  ä §¨ á®«÷â®- , ïª¨© ¢§ õ¬®¤÷õ § ÷§®«ì®¢ ¨¬ §¡ãà¥ï¬. �®¡ã¤®¢   ä §®¢  ¯«®é¨   c¨¬¯â®â¨ç®ù á¨áâ¥¬¨ â  ¯à¨¢¥¤¥÷ã¬®¢¨ § å®¯«¥ï á®«÷â®  §®¢÷è÷¬ ¯®«¥¬. �¡£®¢®àîõâìáï ¤¨ ¬÷ª  á®«÷â®  ¢ ¯®«÷ §¡ãà¥ï, ïª¥ ¥áâ æ÷® à®àãå õâìáï.Dynamics of the solitary wave (soliton) is considered in the case of it interaction with external �elds in the framework ofthe version of the forced Korteveg-de Vries equation. The �rst order asymptotic equations for the amplitude and phaseof soliton interacting with an isolated disturbance are obtained. The phase plane of asymptotic system is constructedand the conditions of soliton capture by the external �eld are presented. The dynamics of soliton in the �eld of unsteadymoving disturbance is discussed.���������¯¨á ¨¥ £¥¥à æ¨¨, à á¯à®áâà ¥¨ï ¨ âà á-ä®à¬ æ¨¨ ¥«¨¥©ëå ¢®«   ¯®¢¥àå®áâ¨ ¦¨¤-ª®áâ¨ ï¢«ï¥âáï âà ¤¨æ¨®®© § ¤ ç¥© £¨¤à®¬¥å -¨ª¨ ¨ ¬¥ ¯à¨ïâ® ®â¬¥â¨âì §¤¥áì ¢¥¤ãéãî à®«ì ãç®© èª®«ë ¯à®ä¥áá®à  �.�.�¥«¥§®¢  ¢ �áâ¨-âãâ¥ £¨¤à®¬¥å ¨ª¨ ��� �ªà ¨ë. � ¤ ®¬ ®¡-§®à¥ ¬¥ ¡ë å®â¥«®áì à ááª § âì ® ¯à¨¬¥¥¨¨¬¥â®¤®¢ ¥«¨¥©®© â¥®à¨¨ ¢®« ª ®¤®© ¢ ¦®©¢ ¯à ªâ¨ç¥áª®¬ ®â®è¥¨¨ ¯à®¡«¥¬¥ à¥§® á®-£® ¢®§¡ã¦¤¥¨ï ã¥¤¨¥ëå ¢®« (á®«¨â®®¢) à¥-§® áë¬¨ ¢¥è¨¬¨ ¯®«ï¬¨. � ®¨ç¥áª¨¬¨¬®¤¥«ï¬¨ §¤¥áì ï¢«ïîâáï â ª  §ë¢ ¥¬ë¥ ¢ëã-¦¤¥ë¥ ¢¥àá¨¨ ¨§¢¥áâëå ¥«¨¥©ëå í¢®«îæ¨-®ëå ãà ¢¥¨© �®àâ¥¢¥£  - ¤¥ �à¨§ , ¥«¨¥©-®£® ãà ¢¥¨ï �à¥¤¨£¥à , ãà ¢¥¨ï �¥¤¦ -¬¨  - �®. � ç áâ®áâ¨, ¢ëã¦¤¥®¥ ãà ¢¥¨¥�®àâ¥¢¥£  - ¤¥ �à¨§  ¡ë«® ¯®«ãç¥® ¤«ï à §®-®¡à §ëå £¨¤à®¬¥å ¨ç¥áª¨å á¨âã æ¨©: ¯®¢¥àå-®áâëå ¢®« ¯®¤ ¤¥©áâ¢¨¥¬  â¬®áä¥àëå ¢®§¬ã-è¥¨© ¨«¨ ¢ ¯®â®ª¥  ¤ ¯à¥¯ïâáâ¢¨¥¬ [7, 9, 22,27], ¢ãâà¥¨å ¢®« ¢ áâà â¨ä¨æ¨à®¢ ®© ¯®-â®ª¥ ¦¨¤ª®áâ¨  ¤ ¯à¥¯ïâáâ¢¨¥¬ [14, 15, 24], ¢®«¢® ¢à é îé¥¬áï ®ª¥ ¥ [13], ¯®¢¥àå®áâëå ¨ ¢ã-âà¥¨å § å¢ ç¥ëå ¢®« ¢ ¯à¨¡à¥¦®© §®¥ [12,

25],  â¬®áä¥àëå ¢®«  ¤ «®ª «ìë¬¨ ¯à¥¯ïâ-á¢¨ï¬¨ ¢ §® «ìëå ¯®â®ª å [26, 28]. �â¬¥â¨¬, ª®¥æ, ¨§¢¥áâë¥ § ¤ ç¨ ® ¤¢¨¦¥¨¨ ª®à ¡«ï  ¬¥«ª®© ¢®¤¥, ª®£¤  ¥£® áª®à®áâì ¡«¨§ª  ª áª®à®áâ¨¤«¨ëå ¯®¢¥àå®áâëå ¢®« [29]. �¥§® á ¬¥¦-¤ã ¥«¨¥©ë¬¨ ¢®« ¬¨ ¨ ¢¥è¨¬¨ ¢®§¬ãé¥-¨ï¬¨ ¢¥¤¥â ª á«®¦®© ª àâ¨¥ ¢®«®¨§«ãç¥¨ï,§ ¢¨áïé¥© ®â á®®â®è¥¨ï ¯ à ¬¥âà®¢ ¥«¨¥©-®áâ¨ ¨ ¤¨á¯¥àá¨¨,   â ª¦¥ ®â í¥à£¨¨ ¢®§¬ãé¥-¨ï. � ¦¥ ¢ ®¤®¬¥à®¬ á«ãç ¥ ¡®«ìè¨áâ¢® à¥-§ã«ìâ â®¢ §¤¥áì ã¤ ¥âáï ¯®«ãç¨âì â®«ìª® ç¨á«¥-®, ¨¬¥® ®¨ ¨ ®¡áã¦¤ îâáï ¢ ãª § ëå ¢ëè¥áâ âìïå. � á«ãç ¥ ¬ «®© í¥à£¨¨ ¢®§¤¥©áâ¢¨ï  ¢®«®¢®¥ ¯®«¥   «¨â¨ç¥áª¨¥ (¢ ç áâ®áâ¨,  á¨¬-¯â®â¨ç¥áª¨¥) ¬¥â®¤ë ¤®«¦ë ¡ëâì íäää¥ªâ¨¢ë-¬¨, ¯®áª®«ìªã á ¬® ãà ¢¥¨¥ �®àâ¥¢¥£  - ¤¥ �à¨-§  ï¢«ï¥âáï ¯®«®áâìî ¨â¥£à¨àã¥¬ë¬,   ¢¥è¥¥¢®§¤¥©áâ¢¨¥ ¯à¨¢®¤¨â ª ¯®ï¢«¥¨î ¬ «®£® á« £ ¥-¬®£® ¢ ¢ëã¦¤¥®© ¢¥àá¨¨ �®àâ¥¢¥£  - ¤¥ �à¨§ .�à¨ íâ®¬ ¢®«®¢®¥ ¯®«¥ ¬®¦® ®¯¨áë¢ âì ¯®çâ¨ª ª á¢®¡®¤®¥ ¯®«¥ ( ¯à¨¬¥à, á®«¨â® ¨«¨ ª®¨-¤ «ì ï ¢®«  { áâ æ¨® àë¥ à¥è¥¨ï ãà ¢¥¨ï�®àâ¥¢¥£  - ¤¥ �à¨§ ),   ¨å ¯ à ¬¥âàë  å®¤¨âì¨§ ãá«®¢¨ï ¢§ ¨¬®¤¥©áâ¢¨ï á ¢¥è¨¬ ¯®«¥¬. � -ª ï § ¤ ç  ¯à¥¤áâ ¢«ï¥âáï ¡®«¥¥ ¯à¥¤¯®çâ¨â¥«ì-®©, ç¥¬ ¯àï¬®¥  å®¦¤¥¨¥ ¢®«®¢®£® ¯®«ï, £¥¥-à¨àã¥¬®£® ¢¥è¨¬ ¢®§¬ãé¥¨¥¬, ¯®áª®«ìªã ¢¥áì-c �. �. �¥«¨®¢áª¨©, 2000 67



ISSN 1561- 9087 �à¨ª« ¤  £÷¤à®¬¥å ÷ª . 2000. �®¬ 2 (74), N 4. �. 67 { 72¬  âàã¤®¥¬ª ï § ¤ ç  áãé¥áâ¢®¢ ¨ï ¥«¨¥©®-£® ¢®«®¢®£® á«¥¤  §  ¤¢¨¦ãé¨¬áï ¢®§¬ãé¥¨¥¬á¢®¤¨âáï ª áãé¥áâ¢®¢ ¨î ¨ ãáâ®©ç¨¢®áâ¨ á®áâ®-ï¨© à ¢®¢¥á¨ï ®â®á¨â¥«ì® ¯à®áâëå ¤¨ ¬¨ç¥-áª¨å á¨áâ¥¬. �â®â ¯®¤å®¤ ¯®§¢®«¨« ®¯¨á âì à §-®®¡à §ë¥ à¥¦¨¬ë ¢§ ¨¬®¤¥©áâ¢¨ï ã¥¤¨¥®©¢®«ë á ¢¥è¨¬ ¤¢¨¦ãé¨¬áï ¯®«¥¬, ¢ ç áâ®-áâ¨, § å¢ â á®«¨â®  ¢¥è¨¬ ¢®§¬ãé¥¨¥¬ [16{18, 23, 28]. �â¨ à¥è¥¨ï ¨¬¥îâ ¢ ¦®¥ íª®«®£¨ç¥-áª®¥ § ç¥¨¥, ¯®§¢®«ïï ®¡êïáïâì ¤¨ ¬¨ªã § -áâ®©ëå §® (á¬®£ ) ¢  â¬®áä¥à®¬ ¯®â®ª¥  ¤£®à®¤®¬ ¨«¨ ¤¨ ¬¨ªã ¢¨åà¥© ¢ ®ª¥ ¥  ¤ ¯®¤-¢®¤ë¬¨ £®à ¬¨.�à ¢¥¨¥ �®àâ¥¢¥£  - ¤¥ �à¨§  ï¢«ï¥âáï ¯¥à-¢ë¬ ¯à¨¡«¨¦¥¨¥¬ ¢ ¥«¨¥©®© â¥®à¨¨ ¤«¨ëå¢®«. �§¢¥áâ®, çâ® ¢ áâà â¨ä¨æ¨à®¢ ëå ¯®â®-ª å ª¢ ¤à â¨ç ï ¥«¨¥©®áâì ¬®¦¥â ®âáãâáâ¢®-¢ âì ¨«¨ ¡ëâì ®ç¥ì á« ¡®© (¢ ç áâ®áâ¨, ¥á«¨¯¨ª®ª«¨ ¢ ¤¢ãåá«®©®¬ ®ª¥ ¥ à á¯®«®¦¥ ¯®-á¥à¥¤¨¥ ¬¥¦¤ã ¤®¬ ¨ á¢®¡®¤®© ¯®¢¥àå®áâìî),¢ ¯®á«¥¤¥¥ ¢à¥¬ï ¢ëïá¨«®áì, çâ® â ª ï á¨âã -æ¨ï ï¢«ï¥âáï â¨¯¨ç®© ¤«ï ¢ãâà¥¨å ¢®« ¢ ¯à¨-¡à¥¦®© §®¥ [6, 20, 21]. � íâ®¬ á«ãç ¥ ¥®¡å®¤¨¬ãç¥â ªã¡¨ç¥áª®© ¥«¨¥©®áâ¨ ¨ ®á®¢ë¬ í¢®-«îæ¨®ë¬ ãà ¢¥¨¥¬ áâ ®¢¨âáï à áè¨à¥®¥ãà ¢¥¨¥ �®àâ¥¢¥£  - ¤¥ �à¨§  (á®¤¥à¦ é¥¥ ®¡¥ª¢ ¤à â¨çãî ¨ ªã¡¨ç¥áªãî ¥«¨¥©®áâ¨) ¨«¨,ª ª ¥£® ç áâ®  §ë¢ îâ, ãà ¢¥¨¥ � à¤¥à .� ¬ â¥¬ â¨ç¥áª®© â®çª¨ §à¥¨ï íâ® ãà ¢¥¨¥â ª¦¥ ¯®«®áâìî ¨â¥£à¨àã¥¬®, ®¤ ª® ¥£® ¥«¨-¥© ï ¤¨ ¬¨ª  ï¢«ï¥âáï ¡®«¥¥ á«®¦®© ¨ §¤¥áì¯à¨æ¨¯¨ «ìãî à®«ì ¨£à ¥â § ª ªã¡¨ç¥áª®© ¥-«¨¥©®áâ¨ (®¯à¥¤¥«ï¥¬ë© ¢¨¤®¬ áâà â¨ä¨ª æ¨¨¯«®â®áâ¨ ¨ â¥ç¥¨ï). �á«¨ ® ®âà¨æ â¥«ìë©,â®  ¬¯«¨âã¤  á®«¨â®  ®£à ¨ç¥  ¨ á®«¨â® ¯à¥-¤¥«ì®©  ¬¯«¨âã¤ë à áè¨àï¥âáï ¤® ¡¥áª®¥ç®áâ¨(¢§ ¨¬®¤¥©áâ¢¨¥ â ª¨å á®«¨â®®¢ ®¯¨á ® �«î-ï¥¢ë¬ ¨ �¥«¨®¢áª¨¬ [5]). �á«¨ ªã¡¨ç¥áª ï ¥-«¨¥©®áâì ¯®«®¦¨â¥«ì , â® ¢®§¬®¦ë á®«¨â®-ë ®¡¥¨å ¯®«ïà®áâ¥©, â ª¦¥ ¡à¨§¥àë (®áæ¨««¨-àãîé¨¥ áâ æ¨® à® ¯¥à¥¬¥é îé¨¥áï ¢®«®¢ë¥¯ ª¥âë). � ç áâ®¬ á«ãç ¥, ª®£¤  ª¢ ¤à â¨ç ï¥«¨¥©®áâì ¯®«®áâìî ®âáãâáâ¢ã¥â, ãà ¢¥¨¥� à¤¥à  á¢®¤¨âáï ª ¬®¤¨ä¨æ¨à®¢ ®¬ã ãà ¢¥-¨î �®àâ¥¢¥£  - ¤¥ �à¨§ , ª®â®à®¥ â ª¦¥ ¨â¥-£à¨àã¥âáï (®® ¡ã¤¥â ¯à¨¢¥¤¥® ¤ «¥¥). �®âï ¬®-¤¨ä¨æ¨à®¢ ®¥ ãà ¢¥¨¥ �®àâ¥¢¥£  - ¤¥ �à¨§ ¨§¢¥áâ® ã¦¥ ¡®«¥¥ 30 «¥â, ®¤ ª® ¥£® ¤¨ ¬¨ª ¥¤®áâ â®ç® ¨§ãç¥ , ¨ â®«ìª® ¢ ¯®á«¥¤¥¥ ¢à¥¬ïáâ « ïá¥ ¯à®æ¥áá £¥¥à æ¨¨ á®«¨â®®¢ ¨ ¡à¨§¥à®¢¨§ ¯à®¨§¢®«ìëå  ç «ìëå ¢®§¬ãé¥¨© [6, 8, 18].�¥«ìî  áâ®ïé¥© à ¡®âë ï¢«ï¥âáï ¨§ãç¥¨¥¢§ ¨¬®¤¥©áâ¢¨ï á®«¨â®®¢ á® á« ¡ë¬¨ ¢¥è¨¬¨¯®«ï¬¨ ¢ à ¬ª å ¢ëã¦¤¥®© ¢¥àá¨¨ ¬®¤¨ä¨æ¨-

à®¢ ®£® ãà ¢¥¨ï �®àâ¥¢¥£  - ¤¥ �à¨§  á ¯®«®-¦¨â¥«ì®© ªã¡¨ç¥áª®© ¥«¨¥©®áâìî. �¥§ã«ìâ -âë   «¨§  ¡ã¤ãâ á®¯®áâ ¢«¥ë á®®â¢¥âáâ¢ãîé¨-¬¨ ¢ë¢®¤ ¬¨ ¤«ï ¢ëã¦¤¥®£® ãà ¢¥¨ï �®àâ¥-¢¥£  - ¤¥ �à¨§ .1. ����� �������� ���������� áá¬®âà¨¬ ª ®¨ç¥áªãî ä®à¬ã ¬®¤¨ä¨æ¨à®-¢ ®£® ãà ¢¥¨ï �®àâ¥¢¥£  - ¤¥ �à¨§  á ãç¥â®¬¢¥è¥£® ¡¥£ãé¥£® ¢®§¬ãé¥¨ï:@u@t + c @u@x + 6u2 @u@x + @3u@x3 = @f@x ; (1)£¤¥ u(x; t) ®¯¨áë¢ ¥â ¢®«®¢®¥ ¯®«¥,  ¯à¨¬¥à,á¬¥é¥¨¥ ¯¨ª®ª«¨  ¢ áâà â¨ä¨æ¨à®¢ ®¬ ®ª¥- ¥ ¨ f(x� R v(t)dt) ¯à¥¤áâ ¢«ï¥â á®¡®© ¢¥è¥¥¯®«¥, ¤¢¨¦ãé¥¥áï, ¢®®¡é¥ £®¢®àï, á ¯¥à¥¬¥®©áª®à®áâìî V (t). �¢®¤ï ®¢ë¥ ª®®à¤¨ âëx0 = x � Z v(t)dt; t0 = t; (2)ãà ¢¥¨¥ (1) á¢®¤¨âáï ª ãà ¢¥¨î ¢¨¤  (â¨«ì¤ë®¯ãé¥ë)@u@t + ( c � v ) @u@x + 6u2 @u@x + @3u@x3 = @f@x: (3)�®£¤  ¢¥è¥¥ ¯®«¥ ®âáãâáâ¢ã¥â, ®á®¢ãî à®«ì ¢¤¨ ¬¨ª¥ ¬®¤¨ä¨æ¨à®¢ ®£® ãà ¢¥¨ï �®àâ¥¢¥-£  - ¤¥ �à¨§  ¨£à îâ á®«¨â®ë ¨ ¡à¨§¥àë. �¤¥áì¡ã¤ãâ à áá¬®âà¥ë â®«ìª® á®«¨â®ë¥ à¥è¥¨ï,¨¬¥îé¨¥ ¢¥áì¬  ¯à®áâ®©   «¨â¨ç¥áª¨© ¢¨¤:u = a sech[ a� ]; � = x � qt � x0;q = c � v + a2; (4)£¤¥  ¬¯«¨âã¤  á®«¨â®  a ¨  ç «ì®¥ ¯®«®¦¥¨¥(ä § ) x0 ï¢«ïîâáï á¢®¡®¤ë¬¨ ¯ à ¬¥âà ¬¨.� ¤ ®© á¨áâ¥¬¥ ª®®à¤¨ â á¢®¡®¤ë© á®«¨â®à á¯à®áâà ï¥âáï  ¯à ¢® (\¡ëáâàë©\ á®«¨â®),¥á«¨ v < c , ¨  «¥¢®, ¥á«¨ (v > c) . � ä¨§¨ç¥-áª®© â®çª¨ §à¥¨ï  ¨¡®«¥¥ ¨â¥à¥áë¬ ï¢«ï¥â-áï à¥§® áë© á«ãç ©, ª®£¤  áª®à®áâ¨ á®«¨â® ¨ ¢¥è¥£® ¯®«ï ¯®çâ¨ ®¤¨ ª®¢ë. � ª ¨§¢¥áâ-® ¢ «¨¥©®© â¥®à¨¨, ¤ ¦¥ á« ¡ë¥ ¢®§¬ãé¥¨ï¯à¨ à¥§® á¥ á¯®á®¡ë ¯à¨¢®¤¨âì ª § ç¨â¥«ì-ë¬ íää¥ªâ ¬, ¯®íâ®¬ã ®£à ¨ç¨¬áï à áá¬®âà¥-¨¥¬ á« ¡®£® ¢¥è¥£® ¯®«ï, ¯à®¯®àæ¨® «ì®£®¬ «®¬ã ¯ à ¬¥âàã �. � ª ï á¨âã æ¨ï â¨¯¨ç ¤«ï ¯à¨¬¥¥¨ï  á¨¬¯â®â¨ç¥áª¨å ¬¥â®¤®¢ ¨ ¡ã¤¥¬à áá¬ âà¨¢ âì ¢®«®¢®¥ ¯®«¥, ¡«¨§ª®¥ ª á®«¨â®ã,®¤ ª® ¥£® ¯ à ¬¥âàë ¡ã¤ãâ ¬¥¤«¥® ¨§¬¥ïâìáï68 �. �. �¥«¨®¢áª¨©



ISSN 1561- 9087 �à¨ª« ¤  £÷¤à®¬¥å ÷ª . 2000. �®¬ 2 (74), N 4. �. 67 { 72á® ¢à¥¬¥¥¬. � «¨â¨ç¥áª¨ á®«¨â® ¡ã¤¥â ®¯¨áë-¢ âìáï ¢ëà ¦¥¨¥¬u = a (T ) sech[ a (T ) � ]; � = x � 	(T );	(T ) = x0 + 1� R q(T )dT; (5)¢ ª®â®à®¬ äãªæ¨¨ a ¨ q ¤®«¦ë ¡ëâì  ©¤¥ë¨§ ¢§ ¨¬®¤¥©áâ¢¨ï á ¢¥è¨¬ ¯®«¥¬. �¤¥áì ¬ëä®à¬ «ì® ¢¢¥«¨ ¬ «ë© ¯ à ¬¥âà � ¨ ¬¥¤«¥®¥¢à¥¬ï T = � t (¯®á«¥ ¢ëç¨á«¥¨© ¯®«®¦¨¬ ®¯ïâì� = 1 ). �¥è¥¨¥ ãà ¢¥¨ï (3) ¡ã¤¥¬ ¨áª âì ¢¢¨¤¥ àï¤ u (�; T ) = u0 + � u1 + �2 u2 + : : : ;q (t) = q0 + � q1 + �2 q2 + : : : ; (6)  â ª¦¥ § ¬¥¨¬ f ¢ ãà ¢¥¨¨ (3)   � f . �¯¥à¢®¬ ¯®àï¤ª¥ â¥®à¨¨ ¢®§¬ãé¥¨© ¯®«ãç¨¬, çâ®u0 ¨ q0 ®¯¨áë¢ îâáï ¢ëà ¦¥¨¥¬ (5) á0 = c � v + a; (7)® § ¢¨á¨¬®áâ¨ ¯ à ¬¥âà®¢ á®«¨â®  ®â ¬¥¤«¥-®£® ¢à¥¬¥¨ ®áâ îâáï ¥¨§¢¥áâë¬¨ ¢ íâ®¬ ¯à¨-¡«¨¦¥¨¨.� á«¥¤ãîé¨å ¯®àï¤ª å â¥®à¨¨ ¢®§¬ãé¥¨© ¬ë¯®«ãç ¥¬ ¥®¤®à®¤ë¥ «¨¥©ë¥ ãà ¢¥¨ï ¤«ï¯®¯à ¢®ª ª á®«¨â®®¬ã à¥è¥¨î, ¨ ¢ ¯à ¢ë¥ ç -áâ¨ íâ¨å ãà ¢¥¨© ¡ã¤ãâ ¢å®¤¨âì ¯à®¨§¢®¤ë¥®â á®«¨â®  ¯® ¬¥¤«¥®¬ã ¢à¥¬¥¨. �§ ãá«®¢¨©áãé¥áâ¢®¢ ¨ï ®£à ¨ç¥ëå à¥è¥¨© ¥®¤®à®¤-ëå ãà ¢¥¨© â ª¨¥ ¯à®¨§¢®¤ë¥ ¨ ¡ã¤ãâ ®¯à¥-¤¥«¥ë. �¥å¨ª  ¯®«ãç¥¨ï á®®â¢¥âáâ¢ãîé¨å í¢®-«îæ¨®ëå ãà ¢¥¨© ¢  áâ®ïé¥¥ ¢à¥¬ï å®à®è®¨§¢¥áâ , ¢ ç áâ®áâ¨ ¤«ï ¢ëã¦¤¥®£® ãà ¢¥-¨ï �®àâ¥¢¥£  - ¤¥ �à¨§  ®  ®¯¨á   ¢ à ¡®â å[16{18]. �®íâ®¬ã ¬ë áà §ã ¯à¨¢¥¤¥¬ ®á®¢ë¥ãà ¢¥¨ï, â¥¬ ¡®«¥¥, çâ® ®¨ ¨¬¥îâ ¢¥áì¬   -£«ï¤ë© á¬ëá« ãà ¢¥¨ï í¥à£¥â¨ç¥áª®£® ¡ « -á  ¨ ª¨¥¬ â¨ç¥áª®£® ãá«®¢¨ï:dadT = a Z 1�1 sech(a�) @f@�(� + 	) d�; (8a)d	dT = c � V (T ) + a2: (8b)� ç áâ®¬ á«ãç ¥ è¨à®ª®£® (®â®á¨â¥«ì® è¨à¨-ë á®«¨â® ) ¢¥è¥£® ¢®§¬ãé¥¨ï á®«¨â® ¬®-¦¥â à áá¬ âà¨¢ âìáï ¢ ª ç¥áâ¢¥ ¤¥«ìâ - äãªæ¨¨,¨ á¨áâ¥¬  (8) áâ ®¢¨âáï ¤¨ää¥à¥æ¨ «ì®©:dadt = � @f@x ; (9a)

dxdt = c� V (t) + a2; (9b)£¤¥ ¬ë ¯¥à¥è«¨ ª ¡®«¥¥ ¥áâ¥áâ¢¥ë¬ ®¡®§ ç¥¨-ï¬ ¢à¥¬¥¨ ¨ ¯®«®¦¥¨ï á®«¨â®  ®â®á¨â¥«ì®¢®§¬ãé¥¨ï. � à¥§ã«ìâ â¥ ¯®«ãç ¥¬ ¥«¨¥©ãî¤¨ ¬¨ç¥áªãî á¨áâ¥¬ã ¢â®à®£® ¯®àï¤ª , ®¯¨áë¢ -îéãî ¨§¬¥¥¨¥  ¬¯«¨âã¤ë ¨ ¯®«®¦¥¨¥ á®«¨â®- .2. �������� �������� �� �����������, ������������������ ����������� ���������� áá¬®âà¨¬ §¤¥áì ¯à®áâ®© á«ãç © ¯®áâ®ï®©áª®à®áâ¨ ¢¥è¥£® ¢®§¬ãé¥¨ï. � íâ®¬ á«ãç ¥ á¨-áâ¥¬  (9) ï¢«ï¥âáï  ¢â®®¬®©, ¤®¯ãáª îé¥© ¯®«-®¥ ¨â¥£à¨à®¢ ¨¥   ä §®¢®© ¯«®áª®áâ¨. �ãáâì,¢¥è¥¥ ¢®§¤¥©áâ¢¨¥ ¯à¥¤áâ ¢«ï¥â á®¡®© ®¤¨®ç-ë© £®à¡ ( f > 0) ¨«¨ ï¬ã (f < 0). �®£¤  á¨áâ¥¬ (9) ¨¬¥¥â â®«ìª® ®¤® á®áâ®ï¨¥ à ¢®¢¥á¨ï ¢ æ¥-âà¥ ¢¥è¥£® ¢®§¬ãé¥¨ï ¨  ¬¯«¨âã¤  à¥§® á-®£® á®«¨â®   å®¤¨âáï ¢ ï¢®¬ ¢¨¤¥:a0 = pV � c: (10)� ª®© á®«¨â® áãé¥áâ¢ã¥â, ¥á«¨ ¢¥è¥¥ ¢®§¬ãé¥-¨¥ ï¢«ï¥âáï \á¢¥àå§¢ãª®¢ë¬ \, ª®£¤  V > c. �®ãáâ®©ç¨¢®, ¥á«¨ ¢®§¬ãé¥¨¥ ¯à¥¤áâ ¢«ï¥â á®¡®©£®à¡, ¨ ¥ãáâ®©ç¨¢®, ¥á«¨ ¢®§¬ãé¥¨¥ ¯à¥¤áâ ¢«ï-¥â á®¡®© ï¬ã. �® ¢â®à®¬ á«ãç ¥ á®«¨â® áâà¥-¬¨âáï ã¡¥¦ âì ®â ¢¥è¥£® ¯®«ï   ¯¥à¨ä¥à¨î, ¨¨å ¢§ ¨¬®¤¥©áâ¢¨¥ ¯à¥ªà é ¥âáï ç¥à¥§ ª ª®¥-â®¢à¥¬ï. � ¯¥à¢®¬ á«ãç ¥ á®«¨â® § å¢ âë¢ ¥âáï¤¢¨¦ãé¨¬áï ¢®§¬ãé¥¨¥¬ ¨ ® ¡ã¤¥â à á¯à®áâà -ïâìáï ¢¬¥áâ¥ á ¨¬, ª®«¥¡«ïáì ®ª®«® ¥£® æ¥âà .�á¥ ¨â¥£à «ìë¥ ªà¨¢ë¥   ä §®¢®© ¯«®áª®áâ¨ å®¤ïâáï ¢ ï¢®¬ ¢¨¤¥:f(x) = (c � V )a+ a23 + const: (11):� §®¢ ï ¯«®áª®áâì á¨áâ¥¬ë (9) ¤«ï ¢®§¬ãé¥¨ï ¢ä®à¬¥ f(x) = b exp�� x2L2� ; (12)¯à¥¤áâ ¢«¥    à¨á. 1 ¨ 2 ¤«ï b > 0. �®®à¤¨ -â  x ®¡¥§à §¬¥à¥    L,  ¬¯«¨âã¤  a   (�b)1=3,â®£¤  à §«¨çë¥ ä §®¢ë¥ ¯®àâà¥âë å à ªâ¥à¨§ã-îâáï ®¤¨¬ ¯ à ¬¥âà®¬� = c� V(�b)2=3 : (13)�á«¨ ¢®§¬ãé¥¨¥ ¤®§¢ãª®¢®¥, â®, ª ª ã¦¥ ãª §ë¢ -«®áì, á®áâ®ï¨¥ à ¢®¢¥á¨ï ®âáãâáâ¢ã¥â ¨ ¢á¥ âà -¥ªâ®à¨¨ ï¢«ïîâáï ¯à®«¥âë¬¨ (à¨á. 1 ¤«ï � = 4).�. �. �¥«¨®¢áª¨© 69



ISSN 1561- 9087 �à¨ª« ¤  £÷¤à®¬¥å ÷ª . 2000. �®¬ 2 (74), N 4. �. 67 { 72�ë¤¥«ï¥âáï £®¬®ª«¨¨ç¥áª ï âà ¥ªâ®à¨ï (¯®ª § -  ¦¨à®© «¨¨¥©)exp(�x2) = a3 +�a; (14)à §¤¥«ïîé ï ¡®«ìè¨¥ á®«¨â®ë, ®¡£®ïîè¨¥ ¢®§-¬ãé¥¨¥ ¨ á« ¡® ¢§ ¨¬®¤¥©áâ¢ãîé¨¥ á ¨¬, ¨¬ «®- ¬¯«¨âã¤ë¥ á®«¨â®ë, ª®â®àë¥ à®¦¤ îâ-áï ¢ âë«ã ¢®§¬ãé¥¨ï, ®¡£®ïîâ ¢¥è¥¥ ¯®«¥,  
�¨á. 1. � §®¢ë© ¯®àâà¥â ¢§ ¨¬®¤¥©áâ¢¨ï á®«¨â®  á¤¢¨¦ãé¨¬áï ¤®§¢ãª®¢ë¬ ¢®§¬ãé¥¨¥¬ (b > 0)
�¨á. 2. � §®¢ë© ¯®àâà¥â ¢§ ¨¬®¤¥©áâ¢¨ï á®«¨â®  á¤¢¨¦ãé¨¬áï á¢¥àå§¢ãª®¢ë¬ ¢®§¬ãé¥¨¥¬ (b > 0)§ â¥¬ ¨áç¥§ îâ. � ¤® ãç¨âë¢ âì, ®¤ ª®, çâ® ¢®ªà¥áâ®áâ¨ ã«¥¢®©  ¬¯«¨âã¤ë  á¨¬¯â®â¨ç¥áª¨©¬¥â®¤ ¥ à ¡®â ¥â, ¯®áª®«ìªã è¨à¨  á®«¨â® ¥®£à ¨ç¥® ¢®§à áâ ¥â ¨ ® ¥ ãá¯¥¢ ¥â ¬¥¤-«¥® ¨§¬¥ïâìáï. � á«ãç ¥ á¢¥àå§¢ãª®¢ëå ¢¥è-¨å ¯®«¥© ¯®ï¢«ï¥âáï ®¡« áâì § å¢ â  á®«¨â®®¢

(à¨á. 2 ¤«ï � = �4), £¤¥ âà ¥ªâ®à¨¨ áâ ®¢ïâáï§ ¬ªãâë¬¨ (á®áâ®ï¨¥ à ¢®¢¥á¨ï - æ¥âà). � -«® ¬¯«¨âã¤ë¥ á®«¨â®ë ¢ á¨«ã ¡®«ìè®© à §®-áâ¨ áª®à®áâ¥© ®âáâ îâ ®â ¢¥è¥£ ¯®«ï, ï¢«ïïáì¯à®«¥âë¬¨. � «®£¨ç® á®«¨â®ë ¡®«ìè®©  ¬-¯«¨âã¤ë ®¡£®ïîâ ¢¥è¥¥ ¯®«¥, ï¢«ïïáì â ª¦¥¯à®«¥âë¬¨. �¥¯ à âà¨áë, à §¤¥«ïîé¨¥ ¯à®«¥â-ë¥ á®«¨â®ë ®â § å¢ ç¥ëå, ¯à¥¤áâ ¢«¥ë  à¨á. 2 ¦¨àë¬¨ «¨¨ï¬¨. �à¨ ¬ «ëå j�j ®¡« áâì§ å¢ â  á¬¥é ¥âáï ª ®á¨ a = 0 ¨ ¨¦ïï á¥¯ à -âà¨á  à §àë¢ ¥âáï, ª ¦¤ ï ¥¥ ¯®«®¢¨   ç¨ ¥â-áï   íâ®© ®á¨. � à¥§ã«ìâ â¥ ¢®§¬®¦  £¥¥à æ¨ï¨ ¨áç¥§®¢¥¨¥ á®«¨â®®¢ ¢ ®ªà¥áâ®áâ¨ ¬ ªá¨¬ã-
�¨á. 3. � §®¢ë© ¯®àâà¥â ¢§ ¨¬®¤¥©áâ¢¨ï á®«¨â®  á¤¢¨¦ãé¨¬áï ¤®§¢ãª®¢ë¬ ¢®§¬ãé¥¨¥¬ (b < 0)
�¨á. 4. � §®¢ë© ¯®àâà¥â ¢§ ¨¬®¤¥©áâ¢¨ï á®«¨â®  á¤¢¨¦ãé¨¬áï á¢¥àå§¢ãª®¢ë¬ ¢®§¬ãé¥¨¥¬ (b < 0)¬  ¢¥è¥£® ¯®«ï. �ë ¥ ¯à¨¢®¤¨¬ §¤¥áì á®®â¢¥â-áâ¢ãîé¥£® à¨áãª , ¯®áª®«ìªã ¢ ®ªà¥áâ®áâ¨ ¬ -«ëå  ¬¯«¨âã¤  á¨¬¯â®â¨ç¥áª ï â¥®à¨ï ¯¥à¥áâ ¥âà ¡®â âì.�á«¨ ¢¥è¥¥ ¢®§¬ãé¥¨¥ ¯à¥¤áâ ¢«ï¥â á®¡®©ï¬ã b < 0, â® ®® ¥ ¬®¦¥â ã¤¥à¦ âì á®«¨â®ë70 �. �. �¥«¨®¢áª¨©



ISSN 1561- 9087 �à¨ª« ¤  £÷¤à®¬¥å ÷ª . 2000. �®¬ 2 (74), N 4. �. 67 { 72¢ á¢®¥© ®ªà¥áâ®áâ¨, ¨ ®¨ ¯à®«¥â îâ ¬¨¬® ¢®§-¬ãé¥¨ï «¨¡® ®âà ¦ îâáï ®â ¥£® (à¨á. 3 ¨ 4á®®â¢¥âáâ¢¥® ¤«ï � = 4 ¨ � = �4).� ç¥áâ¢¥®, ¯à®æ¥áá ¢§ ¨¬®¤¥©áâ¢¨ï á®«¨â®-®¢ á ¢¥è¨¬ ¯®«¥¬ ¢ à ¬ª å ¬®¤¨ä¨æ¨à®¢ ®-£® ãà ¢¥¨ï �®àâ¥¢¥£  - ¤¥ �à¨§  â ª®¢ ¦¥, ª ª ¢à ¬ª å ®¡ëç®£® ãà ¢¥¨ï �®àâ¥¢¥£  - ¤¥ �à¨§ ,®¤ ª® ª®«¨ç¥áâ¢¥ë¥ å à ªâ¥à¨áâ¨ª¨ ï¢«ïîâáïà §«¨çë¬¨. �á®¡¥® ¢ ¦® ®â¬¥â¨âì, çâ® ¢¬®¤¨ä¨æ¨à®¢ ®¬ãà ¢¥¨¨ �®àâ¥¢¥£  - ¤¥ �à¨-§  á®«¨â®ë ¬®£ãâ ¨¬¥âì «î¡ãî ¯®«ïà®áâì (à¥-§ã«ìâ â ¢§ ¨¬®¤¥©áâ¢¨ï ®¯à¥¤¥«ï¥âáï â®«ìª® áª®-à®áâìî á®«¨â® , ª®â®à ï ¥ § ¢¨á¨â ®â ¯®«ïà®-áâ¨). � à¥§ã«ìâ â¥, á®«¨â®ë ¬®£ãâ ¯à®áª ª¨¢ âì®áì a = 0 ¨ ¯®«®¦¨â¥«ìë¥ á®«¨â®ë âà áä®à¬¨-à®¢ âìáï ¢ ®âà¨æ â¥«ìë¥, íâ®â ¯à®æ¥áá, ®¤ ª®,¥ ¬®¦¥â ¡ëâì ª®àà¥ªâ® ®¯¨á  ¢ à ¬ª å  á¨¬-¯â®â¨ç¥áª®© ¯à®æ¥¤ãàë.3. �������� ����������� ������� �����, ����������� ���������� ���������� á«ãç ¥ ¯¥à¥¬¥®© áª®à®áâ¨ à á¯à®áâà ¥¨ï¢¥è¨å ¢®§¬ãé¥¨©, á¨áâ¥¬  (9) ã¦¥ ¥ ï¢«ï¥âáï ¢â®®¬®© ¨, ¯®-áãé¥áâ¢ã, ¯¥à¥¬¥ ï áª®à®áâì¤¢¨¦¥¨ï ¨£à ¥â à®«ì ¢¥è¥© á¨«ë, ¢®§¤¥©áâ¢ã-îé¥©   ¤¨ ¬¨ç¥áªãî á¨áâ¥¬ã ¢â®à®£® ¯®àï¤ª .� á®¦ «¥¨î, ¢ ®â«¨ç¨¥ ®â \®¡ëç®£®\ ãà ¢¥-¨ï �®àâ¥¢¥£  - ¤¥ �à¨§  [17], §¤¥áì ¥ ã¤ ¥â-áï  ©â¨ â®çëå   «¨â¨ç¥áª¨å à¥è¥¨© á¨áâ¥-¬ë (9). �¤ ª® àï¤ ¯à¨¡«¨¦¥ëå à¥è¥¨© ¬®¦-® ¯®áâà®¨âì ¨ ¤«ï íâ®£® á«ãç ï. � ç áâ®áâ¨,¥á«¨ ¢®§¬ãé¥¨¥ ¯à¥¤áâ ¢«ï¥â á®¡®© á¢¥àå§¢ãª®-¢®© £®à¡, â® ® á¯®á®¡¥ § å¢ â¨âì á®«¨â®ë ¢á¢®î ®ªà¥áâ®áâì (á¬. ¯à¥¤ë¤ãé¨© à §¤¥«). �¤- ª® ¥á«¨ áª®à®áâì £®à¡  á®¤¥à¦¨â â ª¦¥ ¯¥à¥-¬¥ãî á¨ãá®¨¤ «ìãî ª®¬¯®¥âã, â® ¬ë ¯à¨-å®¤¨¬ ª § ¤ ç¥ ¢®§¤¥©áâ¢¨ï ¯¥à¨®¤¨ç¥áª®© á¨«ë  ¥«¨¥©ë© ®áæ¨««ïâ®à. �â¢¥â ®ç¥¢¨¤¥ ¤«ïíâ®© § ¤ ç¨: ¢ á«ãç ¥ à¥§® á  (¯® ¯¥à¥¬¥®©ª®¬¯®¥â¥ áª®à®áâ¨) ¢®§¬®¦  à áª çª  ª®«¥¡ -¨© ¨ á®«¨â® ¡ã¤¥â ¢ë¡à®è¥ ¨§ §®ë § å¢ â .� ª¨¬ ®¡à §®¬, ®áæ¨««ïâ®à ï ª®¬¯®¥â  áª®à®-áâ¨ ¤¢¨¦¥¨ï ¢¥è¥£® ¯®«ï ¨£à ¥â ¤¥áâàãªâ¨¢-ãî à®«ì, à §àãè ï \ä¨§¨ç¥áª¨©\ à¥§® á ¬¥¦-¤ã ¢¥è¨¬ ¯®«¥¬ ¨ á®«¨â®®¬. �®«¨ç¥áâ¢¥®áª®à®áâì ¢¥è¥£® ¢®§¤¥©áâ¢¨ï ¤®«¦  ¬¥ïâìáï¯® á«¥¤ãîé¥¬ã § ª®ã:V (t) = V0 + V1 sin!t; (15)

£¤¥ ! = p4�ba0L : (16)� ¦® ®â¬¥â¨âì â ª¦¥, çâ® ¯à¨ ¥ª®â®àëå ãá«®-¢¨ïå   ¯ à ¬¥âàë ¢¥è¥£® ¯®«ï ¬®¦® ®¦¨¤ âìáâ®å áâ¨ç¥áª®£® ¯®¢¥¤¥¨ï à¥è¥¨© á¨áâ¥¬ë (9).� íâ®¬ á«ãç ¥ à¥£ã«ïà®¥ ¢¥è¥¥ ¢®§¤¥©áâ¢¨¥¬®¦¥â ¢ë§¢ âì áâ®å áâ¨ç¥áªãî ¤¨ ¬¨ªã á®«¨â®- . �®®â¢¥âáâ¢ãîé¨©   «¨§, ®¤ ª®, âà¥¡ã¥â¯à¨¬¥¥¨ï ç¨á«¥ëå ¬¥â®¤®¢.�àã£®© ¯à¨¬¥à ¢®§¨ª ¥â ¤«ï á®«¨â®®¢ ¢ ãáª®-àïîé¨åáï ¢¥è¨å ¯®«ïå. � ª, ¥¯®áà¥¤áâ¢¥®©¯®¤áâ ®¢ª®© ¬®¦® ã¡¥¤¨âìáï, çâ®a(t) = pt; V (t) = c+ p2t2; (17)£¤¥ p = �@f@x; (18)¯à¥¤áâ ¢«ï¥â á®¡®© â®ç®¥ à¥è¥¨¥ á¨áâ¥¬ë (9).�® ¨¬¥¥â ¯à®áâ®© ä¨§¨ç¥áª¨© á¬ëá«: ¢ ãáª®àï-îé¥¬áï (§ ¬¥¤«ïîé¥¬áï) ¢¥è¥¬ ¯®«¥ á®«¨â®,çâ®¡ë ¡ëâì § å¢ ç¥ë¬, ¤®«¦¥ â ª¦¥ ¡ëâìãáª®àïîé¨¬áï (§ ¬¥¤«ïîé¨¬áï). �áá«¥¤®¢ ¨¥ãáâ®©ç¨¢®áâ¨ â ª®£® á®«¨â®  ¯®ª  ¥é¥ ¥ á¤¥« -®.�����������®âï ¬ë ®¯¨á «¨ ¢ ¢¢¥¤¥¨¨ â®«ìª® £¨¤à®¤¨ -¬¨ç¥áª¨¥  á¯¥ªâë, á¢ï§ ë¥ á ¢®§¡ã¦¤¥¨¥¬ ¥-«¨¥©ëå ¢®« ¤¢¨¦ãé¨¬¨áï ¨áâ®ç¨ª ¬¨, ¥®¡-å®¤¨¬® áª § âì, çâ® ¬®¤¨ä¨æ¨à®¢ ®¥ ãà ¢¥¨¥�®àâ¥¢¥£  - ¤¥ �à¨§  ¨¬¥¥â £®à §¤® ¡®«¥¥ è¨à®-ªãî ®¡« áâì ¯à¨¬¥¥¨ï. � ç áâ®áâ¨, íâ® ãà ¢-¥¨¥ ¯®«ãç¥® â ª¦¥ ¤«ï ¢®«   ¯®¢¥àå®áâ¨¯à®¢®¤ïé¥© ¦¨¤ª®áâ¨ ¢ í«¥ªâà¨ç¥áª®¬ ¯®«¥ [4],¢®« ¢ à §¬¥à® - ª¢ â®¢ëå ¯«¥ª å [3], ã¯àã£¨å¢®« ¢ â¢¥à¤®¬ â¥«¥ [2]. � §®®¡à §ë¥ ä¨§¨ç¥-áª¨¥ ¯à¨«®¦¥¨ï ¤¥« îâ  ªâã «ìë¬ ¨áá«¥¤®¢ ¨¥¯à®æ¥áá®¢ £¥¥à æ¨¨ ¥«¨¥©ëå ¢®« ¢¥è¨¬¨¨áâ®ç¨ª ¬¨. �¤¥áì ¬ë ®¯¨á «¨ â®«ìª® ¯à®áâ¥©-è¨¥ á¨âã æ¨¨, á¢ï§ ë¥ á ¤¨ ¬¨ª®© á®«¨â®®¢¢® ¢¥è¨å ¯®«ïå. �á®¡¥® ¨â¥à¥á ï ¤¨ ¬¨-ª  ¬®¦¥â ®¦¨¤ âìáï ¢ á«ãç ¥ ¥áâ æ¨® àëå ¯®-«¥© (á¬. ¯à¥¤ë¤ãè¨© à §¤¥«). � ¯®á«¥¤¥¥ ¢à¥¬ïà §à ¡ âë¢ îâáï ®¡é¨¥ ¬¥â®¤ë ¨§ãç¥¨ï  ¢â®à¥-§® áëå ï¢«¥¨© ¯à¨ ¢®§¡ã¦¤¥¨¨ ¥«¨¥©ëå¢®« [10, 11], ¨å ¯à¨¬¥¥¨¥ ª ¢ëã¦¤¥®© ¢¥à-á¨¨ ¬®¤¨ä¨æ¨à®¢ ®£® ãà ¢¥¨ï �®àâ¥¢¥£  - ¤¥�à¨§  ¥é¥ ¯à¥¤áâ®¨â á¤¥« âì.� ¡®â  ¢ë¯®«¥  ¯à¨ ç áâ¨ç®© ¯®¤¤¥à¦ª¥£à â®¢ ����� (99-1068) ¨ ���� (99-05-65576).�. �. �¥«¨®¢áª¨© 71



ISSN 1561- 9087 �à¨ª« ¤  £÷¤à®¬¥å ÷ª . 2000. �®¬ 2 (74), N 4. �. 67 { 721. �à¨¬è®ã �., �¥«¨®¢áª¨© �.�. �§ ¨¬®¤¥©áâ¢¨¥ã¥¤¨¥ëå ¯®¢¥àå®áâëå ¨ ¢ãâà¥¨å ¢®«á ¤¢¨¦ãé¨¬áï ¢®§¬ãé¥¨¥¬ // �®ª« ¤ë ���.{1995.{ â. 344, N. 3.{ �. 394 - 396.2. � ¢«®¢ �.�. �¢ §¨¯«®áª¨¥ ¢®«ë ¢ ¤¢ã¬¥àëåã¯àã£¨å á¨áâ¥¬ å // �¨§¨ç¥áª¨¥ â¥å®«®£¨¨ ¢¨¤ãáâà¨¨.{ �¨¦¨© �®¢£®à®¤.{ 1998.{ �. 18 - 21.3. �¥«¨®¢áª¨© �.�., �®ª®«®¢ �.�. � ¥«¨¥©®©â¥®à¨¨ à á¯à®áâà ¥¨ï í«¥ªâà®¬ £¨âëå ¢®«¢ à §¬¥à® - ª¢ â®¢ëå ¯«¥ª å // �§¢. ���®¢� ¤¨®ä¨§¨ª .{ 1976.{ â. 19, N 4.{ �. 536 -542.4. �¥à¥«ì¬  �.�., �à¨¤¬  �.�., �«ìïè¥¢¨ç �.�.�®¤¨ä¨æ¨à®¢ ®¥ ãà ¢¥¨¥ �®àâ¥¢¥£  - ¤¥ �à¨-§  ¢ í«¥ªâà®¤¨ ¬¨ª¥ // ����.{ 1974.{ â. 66.{�. 316 - 321.5. �«îï¥¢ �.�., �¥«¨®¢áª¨© �.�. �¨ ¬¨ª  á®«¨-â®®¢ ¡®«ìè®©  ¬¯«¨âã¤ë // ����.{ 1999.{ â.116, N 1.{ �. 318 - 335.6. � «¨¯®¢  �.�., �¥«¨®¢áª¨© �.�., � ¬¡ �., �à¨-¬è®ã �., �®««®¢í© �. �ää¥ªâë ªã¡¨ç¥áª®© ¥«¨-¥©®áâ¨ ¯à¨ à á¯à®áâà ¥¨¨ ¨â¥á¨¢ëå ¢ã-âà¥¨å ¢®« // �®ª« ¤ë ���.{ 1999.{ â. 364, N6.{ �. 824 - 827.7. Akylas T.R. On excitation of long nonlinear waterwaves by moving pressure distribution // J.FluidMech..{ 1984.{ v. 141.{ P. 455 { 466.8. Clarke S., Grimshaw R., Miller P., Pelinovsky E.,Talipova T. // On the generation of solitonsand breathers in the modi�ed Korteweg - de Vriesequation.{ Chaos.{ 2000.{ P. v. 10, N 2.383 - 3929. Cole S.L. Transient waves produced by ow past abump // Wave Motion.{ 1985.{ v. 7.{ P. 579 { 587.10. Friedland L. Autoresonant solutions of the nonlinearSchrodinger equation // Phys. Rev.E.{ 1998.{ v. 58,N 3.{ P. 3865 { 3875.11. Friedland L. Control of Kirchho� vortices by a reso-nant strain // Phys. Review E.{ 1999.{ v. 59, N 4.{P. 4106 { 4111.12. Grimshaw R. Resonant forcing of barotropic coastallytrapped waves // J.Phys. Oceanogr..{ 1987.{ v. 17.{P. 53 { 65.13. Grimshaw R. Resonant ow of a rotating uid pastan obstacle: the general case // Stud. Appl.Maths.{1990.{ v. 83.{ P. 249 { 269.14. Grimshaw R. & Smyth N. Resonant ow of a strati-�ed uid over topography // J.Fluid Mech..{ 1986.{v. 169.{ P. 429 { 464.15. Grimshaw R., Zengxin Y. Resonant generation of�nite { amplitude waves by the ow of a uniformlystrati�ed uid over topography // J.Fluid Mech..{1991.{ v. 229.{ P. 603 { 628.

16. Grimshaw R., Pelinovsky E., Tian X. // Interactionof solitary wave with an external force.{ Physica D.{1994.{ P. v. 77, N 4.405 { 43317. Grimshaw R., Pelinovsky E., Sakov P. // Interactionof a solitary wave with an external force moving withvariable speed.{ Stud. Applied Mathematics.{ 1996.{P. v. 97.235 { 27618. Grimshaw R., Pelinovsky E., Bezen A. Hysteresisphenomena in the interaction of a damped solitarywave with an external force. // Wave Motion.{ 1997.{v. 26, N 3.{ P. 253 { 274.19. Grimshaw R., Pelinovsky E., Talipova T. The mod-i�ed Korteweg - de Vries equation in the theory oflarge-amplitude internal waves // Nonlinear Process-es in Geophysics.{ 1997.{ v. 4, N 4.{ P. 237 { 350.20. Holloway R., Pelinovsky E., Talipova T. // Barnes B.A Nonlinear Model of the Internal tide transforma-tion on the Australian North West Shelf.{ J. Phys.Oceanography.{ 1997.{ P. v. 27, N 6.871 { 89621. Holloway P, Pelinovsky E., Talipova T. // A Gener-alised Korteweg - de Vries Model of Internal TideTransformation in the Coastal Zone.{ J. Geophys.Research.{ 1999.{ P. v. 104, N C8.18,333 { 18,35022. Lee S.J., Yates G.T., Wu T.Y. Experiments and anal-yses of upstream { advancing solitary waves generat-ed by moving disturbances // J.Fluid Mech..{ 1989.{v. 199.{ P. 569 { 593.23. Malomed B.A. Interaction of a moving dipole with asoliton in the KdV equation // Physica D.{ 1988.{ v.32.{ P. 393 { 408.24. Melville W.K. & Helfrich K.R. // Transcritical two {layer ow over topography.{ J.Fluid Mech..{ 1987.{P. v. 178.31 { 5225. Mitsudera H. & Grimshaw R. // Resonant forcing ofcoastally trapped waves in a continuously strati�edocean.{ Pageoph 1990.{ v. 133.{ P. 635 { 644.26. Patoine A.& Warn T. // The interaction of long,quasi { stationary baroclinic waves with topography.{J. Atm. Sci..{ 1982.{ P. v. 39.1018 { 102527. Pelinovsky E., Choi H.S. // A Mathematical Modelfor Nonlinear Waves due to Moving Disturbances ina Basin of Variable Depth.{ J. Korean Soc. Coastaland Ocean Engn..{ 1993.{ P. v. 5, N 3.191 { 19728. Warn T. & Brasnett B. // The ampli�cation and cap-ture of atmospheric solitons by topography: a theo-ry of the onset of regional blocking.{ J.Atmos. Sci..{1983.{ P. v. 40.28 { 3829. Wu T.Y. // Generation of upstream advancing soli-tons by moving disturbances.{ J.Fluid Mech..{ 1987.{P. v. 184.75 { 99
72 �. �. �¥«¨®¢áª¨©


