
�¥áâ­¨ª �®áª®¢áª®£® ã­¨¢¥àá¨â¥â . �¥à¨ï 3. �¨§¨ª . �áâà®­®¬¨ï. 2000. ü2 392. Tondiglia V.P., Natarajan L.V., Sutherland R.L. et al. // Opt.Lett. 1995. 20. P. 1325.3. Sutherland R.L., Natarajan L.V., Tondiglia V.P. et al. // Proc.SPIE. 1995. 2532. P. 309.4. Larichev A.V., Simonov A.N., Shmalhauzen V.I. et al. // Intern.Conf. on Polymers for Advanced Technologies. Leipzig, 1997.Book of Abstracts. P. III 23.5. Shibaev V.P., Kostromin S.G., Ivanov S.A. // Polymers as Electrooptical and Photooptical Active Media / Ed. V.P. Shibaev.Springer-Verlag, Berlin, 1996. P. 37.6. �¥âà®¢ �.�., �â¥¯ ­®¢ �.�., �®¬¥­ª® �.�. �®â®à¥äà ª-â¨¢­ë¥ ªà¨áâ ««ë ¢ ª®£¥à¥­â­®© ®¯â¨ª¥. ��¡.: � ãª ,1992.7. Moharam M.G., Gaylord T.K., Magnusson R. // Opt. Commun.1980. 32. P. 14. �®áâã¯¨«  ¢ p¥¤ ªæ¨î17.05.99�������� � ������������ ��������� 534:532.527 ������������ ��������� �������� ����������������� � �������� ��������� ��������������������. �. �¨å ©«®¢(ª ä¥¤à   ªãáâ¨ª¨)�  ®á­®¢ ­¨¨ ¢ë¤¢¨­ãâ®£® ¯à¥¤¯®«®¦¥­¨ï ® «®ª «ì­®áâ¨ § ¢¨åà¥­­®áâ¨ ¢ á¢®¡®¤­®¬ ¯®â®ª¥­¥á¦¨¬ ¥¬®© ¦¨¤ª®áâ¨ ¢ë¤¥«¥­ ¢¨åà¥¢®© í«¥¬¥­â âãà¡ã«¥­â­®£® â¥ç¥­¨ï ¨ ®æ¥­¥­ë ¥£® á¢®©áâ¢ .�áâ ­®¢«¥­® å®à®è¥¥ á®¢¯ ¤¥­¨¥ ¢¨¤  á¯¥ªâà «ì­®© ¯«®â­®áâ¨ ¯ã«ìá æ¨© áª®à®áâ¨, ¢®§­¨ª îé¨å¢ à¥§ã«ìâ â¥ à ¢­®¬¥à­®£® ¯¥à¥­®á  ®á­®¢­ë¬ â¥ç¥­¨¥¬ á«ãç ©­®£®  ­á ¬¡«ï ª¢ §¨áâ æ¨®­ à­ëå¢¨åà¥¢ëå í«¥¬¥­â®¢ âãà¡ã«¥­â­®áâ¨, á ¨§¢¥áâ­ë¬¨  ¯¯à®ªá¨¬ æ¨ï¬¨ íªá¯¥à¨¬¥­â «ì­ëå ¤ ­­ëå.�ãé¥áâ¢ãîâ à §«¨ç­ë¥ ¬®¤¥«¨ á¢®¡®¤­®£® âãà¡ã-«¥­â­®£® â¥ç¥­¨ï ­¥á¦¨¬ ¥¬®© ¦¨¤ª®áâ¨, ¯®§¢®«ïî-é¨¥ ®æ¥­¨âì áâ â¨áâ¨ç¥áª¨¥ å à ªâ¥à¨áâ¨ª¨ ¯ã«ìá -æ¨© áª®à®áâ¨ ¨ ¤ ¢«¥­¨ï [1]. �¤­ ª® íâ¨ ¬®¤¥«¨ ­¥à áªàë¢ îâ ¬¥å ­¨§¬  ¢§ ¨¬®¤¥©áâ¢¨ï â ª®£® â¥ç¥-­¨ï á ­ å®¤ïé¨¬áï ¢ ­¥¬ â¢¥à¤ë¬ â¥«®¬. �®íâ®¬ãâ¥®à¥â¨ç¥áª®¥ ¨§ãç¥­¨¥ ¯á¥¢¤®§¢ãª®¢ëå ¯ã«ìá æ¨©,¢®á¯à¨­¨¬ ¥¬ëå ¯à¨¥¬­¨ª ¬¨ §¢ãª  ¢ âãà¡ã«¥­â-­®¬ ¯®â®ª¥, ¯à®¢®¤¨«®áì ­  ®á­®¢¥ ã¯à®é¥­­®£®¯à¥¤áâ ¢«¥­¨ï ® âãà¡ã«¥­â­®áâ¨ ª ª ® ¯«®áª®© £ à-¬®­¨ç¥áª®© ¢®«­¥ [2, 3]. � ­ áâ®ïé¥© à ¡®â¥ à á-á¬ âà¨¢ ¥âáï ¢¨åà¥¢ ï ¬®¤¥«ì âãà¡ã«¥­â­ëå ¯ã«ì-á æ¨©, ¢ à ¬ª å ª®â®à®© ¢®§¬®¦­® ãâ®ç­¥­¨¥ ¬¥-å ­¨§¬  ®¡à §®¢ ­¨ï ¯á¥¢¤®§¢ãª®¢ëå ¯®¬¥å ¯à¨¥¬ã§¢ãª .�«ï  ­ «¨§  ¤¢¨¦¥­¨© ¢ï§ª®© ­¥á¦¨¬ ¥¬®© ¦¨¤-ª®áâ¨ ¢ ®âáãâáâ¢¨¥ á¢®¡®¤­ëå £à ­¨æ ¯à¨¬¥­ï¥âáïãà ¢­¥­¨¥@u@t + (u �r)u=�1� grad p� � rot rotu; (1)á¢ï§ë¢ îé¥¥ áª®à®áâì ¤¢¨¦¥­¨ï ¦¨¤ª®áâ¨ u ¨ ¤ ¢-«¥­¨¥ p . �¤¥áì � ¨ � | ¯«®â­®áâì ¨ ª¨­¥¬ â¨ç¥á-ª ï ¢ï§ª®áâì á®®â¢¥âáâ¢¥­­®. �§¢¥áâ­® ¢á¥£® «¨èì­¥áª®«ìª® ¢¨¤®¢ â¥ç¥­¨©, ¤«ï ª®â®àëå ­ ©¤¥­ë â®ç-­ë¥ à¥è¥­¨ï íâ®£® ãà ¢­¥­¨ï. �®íâ®¬ã ¢ ¦­¥©è¨¥¤®áâ¨¦¥­¨ï £¨¤à®¤¨­ ¬¨ª¨ ¢ ¨áá«¥¤®¢ ­¨¨ ®¡â¥-ª ­¨ï à §«¨ç­ëå â¥« ®á­®¢ ­ë ­  ¯à¥¤¯®«®¦¥­¨¨�.�à ­¤â«ï ® ¢®§¬®¦­®áâ¨ à §¡¨¥­¨ï ¢á¥© ®¡« áâ¨,§ ­ïâ®© ¦¨¤ª®áâìî, ­  â®­ª¨© ¯®£à ­¨ç­ë© á«®©, ¢

ª®â®à®¬ áãé¥áâ¢¥­­® ¤¥©áâ¢¨¥ § ¢¨åà¥­­®áâ¨ ¯®«ïáª®à®áâ¨ (rotu) , ¨ ¢­¥è­îî ®¡« áâì, ¢ ª®â®à®©¤¢¨¦¥­¨¥ ¦¨¤ª®áâ¨ áç¨â ¥âáï ¯®â¥­æ¨ «ì­ë¬ [4].�¯¨à ïáì ­  £¨¯®â¥§ã �. �à ­¤â«ï, ¯à¥¤¯®«®¦¨¬,çâ® ¨ ¢ á¢®¡®¤­®¬ âãà¡ã«¥­â­®¬ ¤¢¨¦¥­¨¨ § ¢¨å-à¥­­®áâì ®â«¨ç­  ®â ­ã«ï â®«ìª® ¢ ­¥¡®«ìè®© ç áâ¨¯à®áâà ­áâ¢ , ¯à¥¤áâ ¢«ïîé¥© á®¡®© ¢¨åà¥¢ë¥ âàã¡-ª¨. �§ ¢â®à®© â¥®à¥¬ë �¥«ì¬£®«ìæ  [4] ¨§¢¥áâ­®, çâ®¢¨åà¥¢ë¥ âàã¡ª¨ ­¥ ¬®£ãâ § ª ­ç¨¢ âìáï ¢ ¦¨¤ª®áâ¨,®­¨ ¨«¨ ®¯¨à îâáï ­  ®£à ­¨ç¨¢ îé¨¥ ¯®¢¥àå­®á-â¨, ¨«¨ ®¡à §ãîâ § ¬ª­ãâë¥ ª®«ìæ .� áá¬®âà¨¬ ¯®«¥ áª®à®áâ¨, á®§¤ ¢ ¥¬®¥ ®¤­¨¬¢¨åà¥¢ë¬ ª®«ìæ®¬. �ãáâì áà¥¤­¨© à ¤¨ãá ª®«ìæ  R0§­ ç¨â¥«ì­® ¡®«ìè¥ à ¤¨ãá  âàã¡ª¨ r0 . �­ãâà¨ ¢¨å-à¥¢®© âàã¡ª¨ â¥ç¥­¨¥ æ¥«¨ª®¬ ®¯à¥¤¥«ï¥âáï à á¯à¥-¤¥«¥­¨¥¬ § ¢¨åà¥­­®áâ¨ ¯® ¥¥ á¥ç¥­¨î. � ¯à®áâ¥©-è¥¬ á«ãç ¥, ¥á«¨ rotu = const , ¦¨¤ª®áâì ¢à é ¥âáïª ª ¥¤¨­®¥ æ¥«®¥ ¨ áª®à®áâì â¥ç¥­¨ï ¯à®¯®àæ¨®­ «ì-­  à ááâ®ï­¨î ®â ®á¨ âàã¡ª¨ r0 , ¯à¨ íâ®¬ r0 � r0 .�®£¤  r0� r0� R0 , ¯®«¥ áª®à®áâ¨ ¢¨åà¥¢®£® ª®«ìæ ¯à¨¡«¨¦ ¥âáï ª ¯®«î áª®à®áâ¨ ¡¥áª®­¥ç­®© ¯àï¬®-«¨­¥©­®© ¢¨åà¥¢®© ­¨â¨, ¢®ªàã£ ª®â®à®© ä®à¬¨àã-¥âáï â¥ç¥­¨¥, ¨§¢¥áâ­®¥ ª ª ¯®â¥­æ¨ «ì­ë© ¢¨åàì.� íâ®© ®¡« áâ¨ áª®à®áâì ¤¢¨¦¥­¨ï ®¡à â­® ¯à®¯®à-æ¨®­ «ì­  à ááâ®ï­¨î ®â ®á¨ ¢¨åà¥¢®© âàã¡ª¨:v(r0) = �2�r0 ;£¤¥ � | æ¨àªã«ïæ¨ï áª®à®áâ¨. �à¨ r0� R0 ¯®â¥­-æ¨ « ª®«ìæ  ¢ á¨«ã § ¬ª­ãâ®áâ¨ ¢¨åà¥¢®© âàã¡ª¨¯à¨¡«¨¦ ¥âáï ª ¯®â¥­æ¨ «ã ¤¨¯®«ï. �«ï ¤¨¯®«ì­®©



40 �¥áâ­¨ª �®áª®¢áª®£® ã­¨¢¥àá¨â¥â . �¥à¨ï 3. �¨§¨ª . �áâà®­®¬¨ï. 2000. ü 2®¡« áâ¨ å à ªâ¥à­® ã¡ë¢ ­¨¥ áª®à®áâ¨ ¯à®¯®àæ¨®-­ «ì­® ªã¡ã à ááâ®ï­¨ï.�ë¡¥à¥¬ äã­ªæ¨î,  ¯¯à®ªá¨¬¨àãîéãî ­ ©¤¥­-­ë¥ § ¢¨á¨¬®áâ¨ ¢® ¢á¥å âà¥å ®¡« áâïå. �®§ì¬¥¬ § ®á­®¢ã ¯®«¥ áª®à®áâ¨, á®§¤ ¢ ¥¬®¥ ¯®â¥­æ¨ «ì­ë¬¢¨åà¥¬. �®¢¥¤¥­¨¥ ¯®«ï áª®à®áâ¨ ­  ¬ «ëå ¨ ¡®«ì-è¨å à ááâ®ï­¨ïå ®â ®á¨ ãçâ¥¬ á ¯®¬®éìî ¤®¯®«­¨-â¥«ì­ëå ¬­®¦¨â¥«¥©. � íâ®¬ á«ãç ¥ ¢¥«¨ç¨­  áª®à®-áâ¨ à ¢­  v(r0) = �2�r0 1� exp(�r02=r20)1 + (r0=R0)2 ;  ­ ¯à ¢«¥­  ®­  ¯® ª á â¥«ì­®© ª ®ªàã¦­®áâ¨ áà ¤¨ãá®¬ r0 = const . � íâ®¬ ¢ëà ¦¥­¨¨ r0 ¨ R0 |à ááâ®ï­¨ï, ­  ª®â®àëå ¯à®ï¢«ïîâáï ¤¥©áâ¢¨¥ ¢ï§-ª®áâ¨ ¨ ¯à®áâà ­áâ¢¥­­ ï áâàãªâãà  ¢¨åà¥¢®£® ª®«ì-æ . �ë¡à ­­ ï äã­ªæ¨ï ¯à¨ R0 ! 1 áâà¥¬¨âáï ªâ®ç­®¬ã à¥è¥­¨î ãà ¢­¥­¨ï (1), ­ §ë¢ ¥¬®¬ã ¨­®£-¤  £ ãáá®¢áª¨¬ ¢¨åà¥¬ [4, 5], ¢ ª®â®à®¬ r0 ¨§¬¥­ï¥âáï¢® ¢à¥¬¥­¨: r20 = 4�t , çâ® ãª §ë¢ ¥â ­  ¯®áâ¥¯¥­­®¥§ ¬¥¤«¥­¨¥ áª®à®áâ¨ ¥£® à®áâ .� ª ç¥áâ¢¥ ¬®¤¥«¨ ¢¨åà¥¢ëå âãà¡ã«¥­â­ëå ¯ã«ì-á æ¨© à áá¬®âà¨¬ ¯à®æ¥áá, ä®à¬¨àãîé¨©áï ¢ à¥-§ã«ìâ â¥ ¯¥à¥­®á  ®á­®¢­ë¬ â¥ç¥­¨¥¬, ¨¬¥îé¨¬ ¯®-áâ®ï­­ãî áª®à®áâì U , í«¥¬¥­â®¢ âãà¡ã«¥­â­®áâ¨,á«ãç ©­ë¬ ®¡à §®¬ à á¯®«®¦¥­­ëå ¢ ¯à®áâà ­áâ¢¥.� ¦¤ë© í«¥¬¥­â âãà¡ã«¥­â­®áâ¨ ¯à¥¤áâ ¢«ï¥â á®¡®©¤¢¨¦¥­¨¥, § ¢¨åà¥­­®áâì ª®â®à®£® áãé¥áâ¢¥­­® ®â-«¨ç ¥âáï ®â ­ã«ï â®«ìª® ¢ ®£à ­¨ç¥­­®© ç áâ¨ ¯à®-áâà ­áâ¢  | ¢ ¡¥áª®­¥ç­®© ¯àï¬®«¨­¥©­®© ¢¨åà¥¢®©âàã¡ª¥. �á¨ í«¥¬¥­â®¢ ¨¬¥îâ à §«¨ç­®¥ ­ ¯à ¢«¥­¨¥¢ ¯à®áâà ­áâ¢¥. �®«ï áª®à®áâ¨, á®§¤ ¢ ¥¬ë¥ í«¥¬¥­-â ¬¨ âãà¡ã«¥­â­®áâ¨, ­¥¨§¬¥­­ë ¢® ¢à¥¬¥­¨, ¯®¤®¡-­ë ¨ ®â«¨ç îâáï â®«ìª® ¬ áèâ ¡­ë¬ ¬­®¦¨â¥«¥¬:ui(r0) = �i� v(r0);¯à¨ç¥¬ ¬ â¥¬ â¨ç¥áª®¥ ®¦¨¤ ­¨¥ �i=� à ¢­® ­ã«î,  ¤¨á¯¥àá¨ï ¥¤¨­¨æ¥. �ã«ìá æ¨®­­ ï áª®à®áâì, á®§-¤ ¢ ¥¬ ï â ª¨¬ ¯à®æ¥áá®¬ ¢ â®çª¥ á à ¤¨ãá-¢¥ªâ®à®¬r= (x; y; z) , à ¢­ uP(r) = 1Xi=�1ui(r� ri� tU);£¤¥ ri = (�i; �i; �i) | ¯®«®¦¥­¨¥ i-£® í«¥¬¥­â  âãà-¡ã«¥­â­®áâ¨ ¢ ¬®¬¥­â ¢à¥¬¥­¨ t = 0 . �¤¥áì áª®à®-áâ¨ ¤¢¨¦¥­¨ï í«¥¬¥­â®¢, ®¡ãá«®¢«¥­­ë¥ ¤¥©áâ¢¨¥¬á®á¥¤­¨å í«¥¬¥­â®¢,   â ª¦¥ á ¬®­ ¢¥¤¥­­ë¥, áç¨-â îâáï ¯à¥­¥¡à¥¦¨¬® ¬ «ë¬¨. �¯¨á ­­®¥ ¤¢¨¦¥­¨¥ï¢«ï¥âáï ¬®¤¥«ìî ®¤­®à®¤­ëå ¨ ¨§®âà®¯­ëå § ¬®à®-¦¥­­ëå âãà¡ã«¥­â­ëå ¯ã«ìá æ¨©.�ãáâì áª®à®áâì â¥ç¥­¨ï U ­ ¯à ¢«¥­  ¢¤®«ì®á¨ x . �®£¤  ¯à®¤®«ì­ ï á®áâ ¢«ïîé ï áª®à®áâ¨,­ ¢®¤¨¬®© ¢ â®çª¥ (x; y; z) í«¥¬¥­â®¬ âãà¡ã«¥­â­®á-â¨, ¨¬¥îé¨¬ æ¨àªã«ïæ¨î � , ¬®¦¥â ¡ëâì § ¯¨á ­  ¢¢¨¤¥ vt(t) = �2� r sin�x20+ r2 1� exp[�(x20+ r2)=r20]1 + (x20+ r2)=R20 ;

£¤¥ r =p(y� �)2+ (z � �)2 , x0 = (x� �� tU) sin� ,� | ã£®« ¬¥¦¤ã ®áìî í«¥¬¥­â  ¨ ®áìî x . �¥äãàì¥-¯à¥®¡à §®¢ ­¨¥:vt(!)=� e(i!=U)(��x)2U �e�kr �12� e�kr erfc� rr0�kr02 �++ekr erfc� rr0 + kr02 ��� rR e�kR+ r2R eR20=r20 ��� e�kR erfc�Rr0 � kr02 �+ ekR erfc�Rr0 + kr02 ���;£¤¥ k = !=U sin� ,   R=pr2+R20 . �¤¥« ­­ë¥ ¤®¯ã-é¥­¨ï ¯®§¢®«ïîâ ¯à¨¬¥­¨âì ¤«ï ¢ëç¨á«¥­¨ï á¯¥ªâ-à «ì­®© ¯«®â­®áâ¨ ¯ã«ìá æ¨© áª®à®áâ¨ �tt(!) ¨§-¢¥áâ­ë© ¬¥â®¤ [6]. � à¥§ã«ìâ â¥ ¯®«ãç ¥¬�tt(!) = 2UV 1Z0 �Z0 jvt(�; r; !)j2r dr d�;£¤¥ V | áà¥¤­¨© ®¡ê¥¬, ¯à¨å®¤ïé¨©áï ­  ®¤¨­ í«¥-¬¥­â âãà¡ã«¥­â­®áâ¨.�à ä¨ª¨ ­®à¬¨à®¢ ­­®© á¯¥ªâà «ì­®© ¯«®â­®áâ¨¯ã«ìá æ¨© áª®à®áâ¨, ¯à¥¤áâ ¢«¥­­ë¥ ­  à¨á. 1, ¯®§-¢®«ïîâ ¢ë¤¥«¨âì âà¨ ®¡« áâ¨, ¢ ª®â®àëå á¢®©áâ¢ íâ®© äã­ªæ¨¨ à §«¨ç­ë. � ¤¨ ¯ §®­¥ ­¨§ª¨å ç á-â®â (!� U=R0 ), á®®â¢¥âáâ¢ãîé¥¬ ¤¨¯®«ì­®¬ã ¤¢¨-¦¥­¨î, á¯¥ªâà «ì­ ï ¯«®â­®áâì ¯ã«ìá æ¨© áª®à®áâ¨����������¨á. 1. �¯¥ªâà «ì­ ï ¯«®â­®áâì ¢¨åà¥¢ëå ¯ã«ìá æ¨© áª®-à®áâ¨ ¢ ¨§®âà®¯­®¬ âãà¡ã«¥­â­®¬ ¯®â®ª¥ ¯à¨ à §«¨ç­ëå§­ ç¥­¨ïå ®â­®è¥­¨ï ¢­¥è­¥£® ¨ ¢­ãâà¥­­¥£® à ¤¨ãá®¢:R0=r0 = 10 (1) ¨ 100 (2). �àï¬ë¥ I ¨ II |  ¯¯à®ªá¨¬ -æ¨ï § ¢¨á¨¬®áâï¬¨ � !�5=3 ¨ � !�7 á®®â¢¥âáâ¢¥­­®¯®áâ®ï­­ . � ®¡« áâ¨ ç áâ®â­ëå ¬ áèâ ¡®¢ ¢¨åà¥-¢®£® ¤¢¨¦¥­¨ï U=R0 � ! � U=r0 ¯à¨ R0=r0 = 100á¯¥ªâà «ì­ ï ¯«®â­®áâì ã¤®¢«¥â¢®à¨â¥«ì­®  ¯¯à®ª-á¨¬¨àã¥âáï § ¢¨á¨¬®áâìî � !�5=3 , á®®â¢¥âáâ¢ãîé¥©¨­¥àæ¨®­­®¬ã ¨­â¥à¢ «ã «®ª «ì­®-¨§®âà®¯­®© âãà-¡ã«¥­â­®áâ¨ �®«¬®£®à®¢ {�¡ãå®¢  [5]. �  ¢ëá®ª¨åç áâ®â å (! � U=r0 ), á®®â¢¥âáâ¢ãîé¨å ¤¢¨¦¥­¨ï¬¢ ¢ï§ª®© ®¡« áâ¨, ­ ¡«î¤ ¥âáï ¡ëáâà®¥ ã¡ë¢ ­¨¥



�¥áâ­¨ª �®áª®¢áª®£® ã­¨¢¥àá¨â¥â . �¥à¨ï 3. �¨§¨ª . �áâà®­®¬¨ï. 2000. ü2 41á¯¥ªâà «ì­®© ¯«®â­®áâ¨. �â® ã¡ë¢ ­¨¥ ­  ­ ç «ì-­®¬ ãç áâª¥ å®à®è®  ¯¯à®ªá¨¬¨àã¥âáï § ¢¨á¨¬®á-âìî � !�7 , á®®â¢¥âáâ¢ãîé¥© ¨­â¥à¢ «ã ¤¨áá¨¯ æ¨¨«®ª «ì­®-¨§®âà®¯­®© âãà¡ã«¥­â­®áâ¨.� ª¦¥ ¡ë«¨ ¢ë¯®«­¥­ë à áç¥âë á¯¥ªâà «ì­®©¯«®â­®áâ¨ ¢¨åà¥¢ëå ¯ã«ìá æ¨© áª®à®áâ¨ ¢ ­¥ª®â®-àëå ¢¨¤ å  ­¨§®âà®¯­ëå â¥ç¥­¨© (à¨á. 2). � à áá¬®â-à¥­­ëå á«ãç ïå á®åà ­ï¥âáï â®â ¦¥, çâ® ¨ ­  à¨á. 1,å à ªâ¥à § ¢¨á¨¬®áâ¨ á¯¥ªâà «ì­®© ¯«®â­®áâ¨ ®âç áâ®âë, ¨§¬¥­ï¥âáï «¨èì á®®â­®è¥­¨¥ í­¥à£¨©, á®-®â¢¥âáâ¢ãîé¨å ¤¨¯®«ì­®¬ã ¨ ¢¨åà¥¢®¬ã ¤¢¨¦¥­¨ï¬(ªà¨¢ë¥ 1 ¨ 2),   â ª¦¥ ã¬¥­ìè ¥âáï ­ ª«®­ £à ä¨ª á¯¥ªâà «ì­®© ¯«®â­®áâ¨ ¢ ¢¨åà¥¢®¬ ¨­â¥à¢ «¥ ¯à¨¯«®áª®¬ â¥ç¥­¨¨ (ªà¨¢ ï 3). �«¥¤ã¥â § ¬¥â¨âì, çâ® ¢à¥ «ì­ëå â¥ç¥­¨ïå ­ ¡«î¤ îâáï ª ª á¯¥ªâàë ¯ã«ì-á æ¨© áª®à®áâ¨, ¡«¨§ª¨¥ ª ¯à¥¤áª § ­­ë¬ ¬®¤¥«ìî�®«¬®£®à®¢ {�¡ãå®¢  («¨­¨¨ I ¨ II ), â ª ¨ § ¬¥â­®®â«¨ç îé¨¥áï ®â ­¨å [7] («¨­¨¨ III ¨ IV ). �¨åà¥¢ ï¬®¤¥«ì ®¡« ¤ ¥â ¤®áâ â®ç­®© £¨¡ª®áâìî ¤«ï ®¯¨á -­¨ï íâ¨å à §«¨ç¨©.� ª ª ª ¢ ¢¨åà¥¢®© ¬®¤¥«¨ § ¤ ­ á«ãç ©­ë©  ­-á ¬¡«ì í«¥¬¥­â®¢ ¨ ¯®«¥ áª®à®áâ¨ ª ¦¤®£® ¨§ ­¨å(á â®ç­®áâìî ¤® ª®íää¨æ¨¥­â ), ¢ ¤ «ì­¥©è¥¬ ¯à¥¤-áâ ¢«ï¥âáï ¢®§¬®¦­ë¬ ­ ©â¨ áâ â¨áâ¨ç¥áª¨¥ å à ª-â¥à¨áâ¨ª¨ á®®â¢¥âáâ¢ãîé¥£® ¬®¤¥«¨ ¯®«ï ¢¨åà¥¢ëå¯ã«ìá æ¨© ¤ ¢«¥­¨ï ¢ á¢®¡®¤­®¬ âãà¡ã«¥­â­®¬ â¥-ç¥­¨¨ ¨ ¨áá«¥¤®¢ âì ¬¥å ­¨§¬ ®¡à §®¢ ­¨ï ¯á¥¢-¤®§¢ãª®¢ëå ¯ã«ìá æ¨© ­  ¯®¢¥àå­®áâ¨ ¯à¨¥¬­¨ª §¢ãª .

����������¨á. 2. �¯¥ªâà «ì­ ï ¯«®â­®áâì ¯à®¤®«ì­ëå ¢¨åà¥¢ëå¯ã«ìá æ¨© áª®à®áâ¨ ¯à¨ R0=r0 = 100 ¢ ¨§®âà®¯­®¬ âãà-¡ã«¥­â­®¬ ¯®â®ª¥ (1) ¨ ¯à¨ à §«¨ç­ëå ¢¨¤ å  ­¨§®âà®¯¨¨:®á¨ í«¥¬¥­â®¢ ­®à¬ «ì­ë ª ®á¨ x (2), ª ¯«®áª®áâ¨ xy (3).�àï¬ë¥ I , II , III ¨ IV |  ¯¯à®ªá¨¬ æ¨ï § ¢¨á¨¬®á-âï¬¨ � !�5=3 , � !�7 , � !�2 ¨ � !�1 á®®â¢¥âáâ¢¥­­®�¨â¥à âãà 1. �®­¨­ �.C., �£«®¬ �.M. �â â¨áâ¨ç¥áª ï £¨¤à®¬¥å ­¨ª .M.: � ãª , �. 1, 1992; �. 2, 1996.2. �«®å¨­æ¥¢ �.�. �ªãáâ¨ª  ­¥®¤­®à®¤­®© ¤¢¨¦ãé¥©áï áà¥-¤ë. �.: � ãª , 1981.3. Strasberg M. // J. Acoust. Soc. Am. 1979. 66, No. 5. P. 1487.4. �®©æï­áª¨© �.�. �¥å ­¨ª  ¦¨¤ª®áâ¨ ¨ £ § . M.: � ãª ,1978.5. �®­¨­ �.C., �§¬¨¤®¢ �.B. �ª¥ ­áª ï âãà¡ã«¥­â­®áâì. �.:�¨¤à®¬¥â¥®¨§¤ â, 1981.6. �¥¢¨­ �.�. �¥®à¥â¨ç¥áª¨¥ ®á­®¢ë áâ â¨áâ¨ç¥áª®© à ¤¨®-â¥å­¨ª¨. �. 1. M.: �®¢. à ¤¨®, 1974.7. � ¤¥à �.�., �£«®¬ �.�. // �à®¡«¥¬ë âãà¡ã«¥­â­ëå â¥ç¥-­¨© / �â¢. à¥¤. �.�. �âàã¬¨­áª¨©. �.: � ãª , 1987. �. 65.�®áâã¯¨«  ¢ p¥¤ ªæ¨î14.04.99������ �������� ������� 537.226 ��������������� ������ �������������������������� � ������� ������������. �. �ã§­¥æ®¢ , �. �. � ¢à¨«®¢ (ª ä¥¤à  ä¨§¨ª¨ ¯®«¨¬¥à®¢ ¨ ªà¨áâ ««®¢)�áá«¥¤®¢ ­  ¤¨í«¥ªâà¨ç¥áª ï à¥« ªá æ¨ï ¢ ®¡« áâ¨ áâ¥ª«®¢ ­¨ï ¤«ï ¯«¥­®ª ¯®«¨¢¨­¨«¨¤¥­-äâ®à¨¤ , ¯®«ãç¥­­ëå à §«¨ç­ë¬¨ á¯®á®¡ ¬¨. �«ï â¥ªáâãà¨à®¢ ­­ëå ¯«¥­®ª ®â¬¥ç¥­® ¯®­¨¦¥­¨¥¢¥«¨ç¨­ë ¤¨í«¥ªâà¨ç¥áª®£® ¨­ªà¥¬¥­â  ¢  ¬®àä­®© ä §¥ ¯à¨ ¯®¢ëè¥­¨¨ áâ¥¯¥­¨ ªà¨áâ ««¨ç­®áâ¨.�®ª § ­®, çâ® ¢® ¢á¥å ¨áá«¥¤®¢ ­­ëå ¯«¥­ª å ¢ë¯®«­ï¥âáï ¤à®¡­®-áâ¥¯¥­­®© § ª®­ ¤¨í«¥ªâà¨ç¥á-ª®£® ®âª«¨ª  ¯à¨ ¬ «ëå ç áâ®â å. �®ª § ­®, çâ® ¬®«¥ªã«ïà­ ï ¯®¤¢¨¦­®áâì ¢ ­¥ã¯®àï¤®ç¥­­ëå®¡« áâïå ¨áá«¥¤®¢ ­­ëå ¨§®âà®¯­ëå ®¡à §æ®¢ à §«¨ç­ .�¢¥¤¥­¨¥�®§¤ ­¨¥ ¯®«¨¬¥à­ëå ¬ â¥à¨ «®¢ á § à ­¥¥ § -¤ ­­ë¬¨ í«¥ªâà®ä¨§¨ç¥áª¨¬¨ á¢®©áâ¢ ¬¨ ¢ ­ áâ®ï- é¥¥ ¢à¥¬ï ®â­®á¨âáï ª ­ ¨¡®«¥¥  ªâã «ì­ë¬ § ¤ ç ¬,¨¬¥îé¨¬ ¯à ªâ¨ç¥áª®¥ ¯à¨¬¥­¥­¨¥. �¤¨­ ¨§ ¯ãâ¥©¯®«ãç¥­¨ï ­ã¦­ëå å à ªâ¥à¨áâ¨ª ¬ â¥à¨ «®¢ | à¥-£ã«¨à®¢ ­¨¥ á ¬®£® ¯à®æ¥áá  ¨å á®§¤ ­¨ï. � ­ áâ®-


