
34 �¥áâ­¨ª �®áª®¢áª®£® ã­¨¢¥àá¨â¥â . �¥à¨ï 3. �¨§¨ª . �áâà®­®¬¨ï. 1999. ü 2�������� � ������������ ��������� 534.222 ��������������� ������� ��� ������������������� ������������ ���� �� ������������������. �. �¥¢¥à¨­, �. �. �®«®¤®¢, �. �. �®àè ª(ª ä¥¤à   ªãáâ¨ª¨)�¥®à¥â¨ç¥áª¨ ¨áá«¥¤®¢ ­  ¯®«ïà¨§ æ¨ï  ªãáâ¨ç¥áª¨å ¢®«­ ¢â®à®© £ à¬®­¨ª¨ ¯à¨ ­¥«¨­¥©­®¬®âà ¦¥­¨¨ «¨­¥©­® ¯®«ïà¨§®¢ ­­®© ¯®¯¥à¥ç­®© ¢®«­ë ®â á¢®¡®¤­®© £à ­¨æë â¢¥à¤®£® â¥« . � ááç¨-â ­ë ã£«®¢ë¥ § ¢¨á¨¬®áâ¨ íää¥ªâ¨¢­®áâ¨ £¥­¥à æ¨¨ à §«¨ç­ëå â¨¯®¢ ¢®«­ ¢â®à®© £ à¬®­¨ª¨ ¯à¨®âà ¦¥­¨¨. �®ª § ­®, çâ® ¢ ¤®ªà¨â¨ç¥áª®© ®¡« áâ¨ ®âà ¦¥­¨ï ¢®«­ë ¢â®à®© £ à¬®­¨ª¨ «¨­¥©­®¯®«ïà¨§®¢ ­ë; ¯à¨ íâ®¬ ¯®«ïà¨§ æ¨ï ®âà ¦¥­­®© ¯®¯¥à¥ç­®© £ à¬®­¨ª¨ ®â«¨ç ¥âáï ®â ¯®«ïà¨§ -æ¨¨ ®á­®¢­®© ®âà ¦¥­­®© ¢®«­ë. � § ªà¨â¨ç¥áª®© ®¡« áâ¨ ¯®¯¥à¥ç­ ï ¢®«­  ¢â®à®© £ à¬®­¨ª¨áâ ­®¢¨âáï í««¨¯â¨ç¥áª¨ ¯®«ïà¨§®¢ ­­®©. �á­®¢­ë¥ ¢ë¢®¤ë â¥®à¨¨ ¯®¤â¢¥à¦¤ îâáï à¥§ã«ìâ â ¬¨íªá¯¥à¨¬¥­â®¢.�¥®à¥â¨ç¥áª®¥ ¨áá«¥¤®¢ ­¨¥  ªãáâ¨ç¥áª¨å ¯à®æ¥á-á®¢ ­  £à ­¨æ¥ à §¤¥«  ­¥«¨­¥©­ëå â¢¥à¤ëå â¥« [1]¯®ª § «®, çâ® íâ  £à ­¨æ  ®¡« ¤ ¥â á¯¥æ¨ä¨ç¥áª¨¬¨­¥«¨­¥©­ë¬¨ á¢®©áâ¢ ¬¨. �à®æ¥áá ®âà ¦¥­¨ï  ªãá-â¨ç¥áª®© ¢®«­ë ®â â ª®© £à ­¨æë å à ªâ¥à¨§ã¥â-áï ¯®ï¢«¥­¨¥¬ ­¥«¨­¥©­ëå ¨áâ®ç­¨ª®¢ ¤¢ãå â¨¯®¢.�¥à¢ë© â¨¯ | íâ® ®¡ê¥¬­ë¥ ¨áâ®ç­¨ª¨, ¨§¬¥­ïî-é¨¥ á¯¥ªâà «ì­ë© á®áâ ¢ ¯ ¤ îé¥©, ®âà ¦¥­­®© ¨¯à¥«®¬«¥­­®© ¢®«­ ¯à¨ ¨å ¯à®å®¦¤¥­¨¨ ç¥à¥§ ¯à¨-£à ­¨ç­ãî ®¡« áâì ­¥«¨­¥©­ëå áà¥¤. �â®à ï à §-­®¢¨¤­®áâì ¨áâ®ç­¨ª®¢ ®¡ãá«®¢«¥­  ­¥«¨­¥©­®áâìîá ¬¨å £à ­¨ç­ëå ãá«®¢¨©, ¢ëâ¥ª îé¥© ¨§ à §«¨ç¨ï­¥«¨­¥©­ëå á¢®©áâ¢ ¬ â¥à¨ «®¢ ¯® ®¡¥ áâ®à®­ë £à -­¨æë à §¤¥« . � «¨ç¨¥ £à ­¨æë ®¡¥á¯¥ç¨¢ ¥â á¢ï§ì¨ ®¡¬¥­ í­¥à£¨¥© ¬¥¦¤ã ¢®«­ ¬¨ à §«¨ç­ëå â¨¯®¢,®¡à §ãîé¨¬¨ ­¥«¨­¥©­®¥ ¢®«­®¢®¥ ¯®«¥. � à¥§ã«ì-â â¥ ¨¬¥¥â ¬¥áâ® á¢®¥®¡à §­ ï ú­¥«¨­¥©­ ïû âà ­á-ä®à¬ æ¨ï â¨¯®¢ ¢®«­ ã £à ­¨æë, áãé¥áâ¢¥­­® ®â«¨-ç îé ïáï ®â «¨­¥©­®£®  ­ «®£ . � ª, ¯à¨ ®âà ¦¥­¨¨SH-¢®«­ ®â á¢®¡®¤­®© £à ­¨æë â¢¥à¤®£® â¥«  ¢®§-­¨ª îé¨¥ ¢®«­ë ¢â®à®© £ à¬®­¨ª¨ ¯®«ïà¨§®¢ ­ëâ®«ìª® ¢ ¯«®áª®áâ¨ ¯ ¤¥­¨ï (SV - ¨ L-¢®«­ë) [2].� ç áâ­®áâ¨, ¯à¨ ­®à¬ «ì­®¬ ¯ ¤¥­¨¨ ¯®¯¥à¥ç­®©¢®«­ë ­  ­¥«¨­¥©­ãî £à ­¨æã ¢ ®âà ¦¥­­®¬ ¨ ¯à¥-«®¬«¥­­®¬ ¯®«ïå ¨¬¥îâáï ¢â®àë¥ £ à¬®­¨ª¨ â®«ìª®¯à®¤®«ì­ëå (L) ¢®«­. �¥«ì ­ áâ®ïé¥© à ¡®âë | ­ «¨§ ¯®«ïà¨§ æ¨¨ ¢®«­ ¢â®à®© £ à¬®­¨ª¨ ¢ ®¡é¥¬á«ãç ¥ ¯à®¨§¢®«ì­®© «¨­¥©­®© ¯®«ïà¨§ æ¨¨ ¯ ¤ î-é¥© ¯®¯¥à¥ç­®© ¢®«­ë ®á­®¢­®© ç áâ®âë.�®£« á­® [1], ¯à¨ ¯ ¤¥­¨¨ §¢ãª  ­  ­¥«¨­¥©­ãî£à ­¨æã ­ àï¤ã á ®âà ¦¥­­ë¬¨ ¨ ¯à¥«®¬«¥­­ë¬¨¢®«­ ¬¨ ®á­®¢­®© ç áâ®âë ¢®§­¨ª îâ à á¯à®áâà -­ïîé¨¥áï ¢ â¥å ¦¥ ­ ¯à ¢«¥­¨ïå ¢®«­ë ¢â®à®© £ à-¬®­¨ª¨,  ¬¯«¨âã¤ë u2! ª®â®àëå á¢ï§ ­ë á  ¬¯«¨-âã¤®© ¯ ¤ îé¥© ¢®«­ë uinc! á«¥¤ãîé¨¬ á®®â­®è¥-­¨¥¬: u2! = �2k(uinc! )2; (1)£¤¥ � | ¡¥§à §¬¥à­ë© ¯ à ¬¥âà, å à ªâ¥à¨§ãîé¨©

íää¥ªâ¨¢­®áâì £¥­¥à æ¨¨ ¢â®à®© £ à¬®­¨ª¨ ¢®«­ë®¯à¥¤¥«¥­­®£® â¨¯  ­  £à ­¨æ¥ (ª®íää¨æ¨¥­â ­¥«¨-­¥©­®£® ®âà ¦¥­¨ï (¯à¥«®¬«¥­¨ï)), ¢¥«¨ç¨­  ª®â®-à®£® § ¢¨á¨â ®â «¨­¥©­ëå ¨ ­¥«¨­¥©­ëå á¢®©áâ¢ ¬ -â¥à¨ « , k | ¢®«­®¢®¥ ç¨á«® ¯ ¤ îé¥© ¢®«­ë.�¥®à¥â¨ç¥áª¨© à áç¥â � ¤®áâ â®ç­® £à®¬®§¤®ª[1]; ®­ ¢ª«îç ¥â ¢ á¥¡ï ­ å®¦¤¥­¨¥ ç áâ­®£® à¥-è¥­¨ï ãà ¢­¥­¨© ¤¢¨¦¥­¨ï, â. ¥. ¢ëç¨á«¥­¨¥  ¬¯«¨-âã¤ ¢ë­ã¦¤¥­­ëå ¢®«­ ¢ ®¡ê¥¬¥ ­¥«¨­¥©­ëå áà¥¤.� â¢¥à¤ëå â¥« å ¯®«¥ ¢ë­ã¦¤¥­­ëå ¢®«­ ®¯à¥¤¥«ï¥â-áï ¢§ ¨¬®¤¥©áâ¢¨¥¬ ¯ ¤ îé¨å ¨ ¯à¥«®¬«¥­­ëå ¢®«­à §«¨ç­®£® â¨¯ , ¢®§­¨ª îé¨å ã £à ­¨æë [3]. � â¥¬á ãç¥â®¬ íâ¨å ¢®«­ á®áâ ¢«ï¥âáï á¨áâ¥¬  £à ­¨ç­ëåãá«®¢¨© ­  ã¤¢®¥­­®© ç áâ®â¥, ¯®á«¥ ç¥£® à¥è¥­¨¥¯®«ãç¥­­®© á¨áâ¥¬ë «¨­¥©­ëå ãà ¢­¥­¨© ®â­®á¨-â¥«ì­®  ¬¯«¨âã¤ á¢®¡®¤­ëå ¢®«­ ¢â®à®© £ à¬®­¨ª¨¯®§¢®«ï¥â ¯®«ãç¨âì ¨áª®¬ë© à¥§ã«ìâ â.�® íâ®© ¬¥â®¤¨ª¥ ­ ¬¨ ¡ë«® à áá¬®âà¥­® ®â-à ¦¥­¨¥ á¤¢¨£®¢®© ¢®«­ë uS! , «¨­¥©­® ¯®«ïà¨§®-¢ ­­®© ¢ ¯à®¨§¢®«ì­®¬ ­ ¯à ¢«¥­¨¨ ®â­®á¨â¥«ì-­® ¯«®áª®áâ¨ ¯ ¤¥­¨ï, ®â á¢®¡®¤­®© £à ­¨æë ¨§®-âà®¯­®£® ã¯àã£®-­¥«¨­¥©­®£® â¢¥à¤®£® â¥«  (à¨á. 1).�à¥¤áâ ¢«ïï ¢¥ªâ®à á¬¥é¥­¨ï «¨­¥©­®£® ¢®«­®¢®£®¯®«ï ¯ ¤ îé¥© ¨ ®âà ¦¥­­®© ¢®«­ ®á­®¢­®© ç á-â®âë ¢ ¢¨¤¥ áã¬¬ë ¢¥àâ¨ª «ì­®© («¥¦ é¥© ¢ ¯«®á-ª®áâ¨ ¯ ¤¥­¨ï) (V ) ¨ £®à¨§®­â «ì­®© (H ) ª®¬¯®-­¥­â: uS! = uV!+uH! , ¨§ ®¡®¡é¥­­®£® § ª®­  �ãª  ¤«ïª¢ ¤à â¨ç­ëå ¯® u! ª®¬¯®­¥­â â¥­§®à  ­ ¯àï¦¥­¨©�¨®«ë{�¨àå£®ä  ­  £à ­¨æ¥ ¯®«ãç ¥¬P 2!xz ���z=0 = PV Vxz + PHHxz ; (2)P 2!zz ���z=0 = PV Vzz + PHHzz ; (3)P 2!yz ���z=0 = PVHyz : (4)
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�¨á. 1. �««îáâà æ¨ï £¥­¥à æ¨¨ ¢®«­ ã¤¢®¥­­®© ç áâ®âë(uL2! , uS2! ) ¯à¨ ­¥«¨­¥©­®¬ ®âà ¦¥­¨¨ á¤¢¨£®¢®© ¢®«­ë(uS! ) ®â á¢®¡®¤­®© £à ­¨æë â¢¥à¤®£® â¥« �®§­¨ª­®¢¥­¨¥ ¢¥àâ¨ª «ì­® ¯®«ïà¨§®¢ ­­ëåª®¬¯®­¥­â ­ ¯àï¦¥­¨© P 2!xz ¨ P 2!zz ­  £à ­¨æ¥ ¯à¨-¢®¤¨â ª £¥­¥à æ¨¨ ®âà ¦¥­­ëå ¢®«­ ¢â®à®© £ à¬®-­¨ª¨, ¯®«ïà¨§®¢ ­­ëå ¢ ¯«®áª®áâ¨ ¯ ¤¥­¨ï (SV - ¨L-¢®«­). �®£« á­® (2) ¨ (3), íää¥ªâ¨¢­®áâì £¥­¥à -æ¨¨ ª ¦¤®© ¨§ íâ¨å ¢®«­ ®¯à¥¤¥«ï¥âáï  ¤¤¨â¨¢­ë¬¢ª« ¤®¬ ¤¢ãå ¬¥å ­¨§¬®¢: ¢§ ¨¬®¤¥©áâ¢¨¥¬ ¢¥àâ¨-ª «ì­ëå (PV Vik ) ¨ £®à¨§®­â «ì­ëå (PHHik ) ª®¬¯®­¥­â«¨­¥©­®£® ¢®«­®¢®£® ¯®«ï. �à¨ ­ «¨ç¨¨ ¢ «¨­¥©­®¬¯®«¥ â®«ìª® SH-ª®¬¯®­¥­â, ª ª ¢¨¤­® ¨§ (2) ¨ (3),¯«®áª®áâì ¯®«ïà¨§ æ¨¨ ®âà ¦¥­­®© ¢â®à®© £ à¬®-­¨ª¨ ®ª §ë¢ ¥âáï ¯®¢¥à­ãâ®© ­  90� [2].�¥à¥ªà¥áâ­®¥ ¢§ ¨¬®¤¥©áâ¢¨¥ ¢¥àâ¨ª «ì­ëå (uV! )¨ £®à¨§®­â «ì­ëå (uH! ) ª®¬¯®­¥­â ¯ ¤ îé¥© ¨ ®âà -¦¥­­ëå ¢®«­ ®á­®¢­®© ç áâ®âë ¢¥¤¥â ª ®¡à §®¢ ­¨îá¤¢¨£®¢®© ¢®«­ë ¢â®à®© £ à¬®­¨ª¨ á £®à¨§®­â «ì-­®© ¯®«ïà¨§ æ¨¥© (á¬. (4)).� ¯à¨¡«¨¦¥­¨¨ § ¤ ­­®£® ¯®«ï ¤«ï ¢®«­ ®á­®¢-­®© ç áâ®âë á®åà ­ïîâáï ãá«®¢¨ï «¨­¥©­®£® ®âà -¦¥­¨ï, ¯®íâ®¬ã uV! � uVinc = uinc! cos' ; uH! � uHinc == uinc! sin' , £¤¥ ' | ã£®« ­ ª«®­  ¯«®áª®áâ¨ ¯®«ï-à¨§ æ¨¨ ¯ ¤ îé¥© ¢®«­ë ª ¯«®áª®áâ¨ ¯ ¤¥­¨ï (á¬.à¨á. 1). �®£¤  ¨§ (2){(4)  ­ «®£¨ç­® (1) ¯®«ãç ¥¬ á®-®â­®è¥­¨ï ¤«ï  ¬¯«¨âã¤ ®âà ¦¥­­ëå ¢®«­ ¢â®à®©£ à¬®­¨ª¨:uL2! = uV VL + uHHL == 12(�V VL cos2 '+�HHL sin2 ')k(uinc! )2; (5)uSV2! = uV VSV + uHHSV == 12(�V VSV cos2'+�HHSV sin2 ')k(uinc! )2; (6)uSH2! = �V HSH4 sin 2'(uinc! )2: (7)

�¨á. 2. � ¢¨á¨¬®áâ¨ ª®íää¨æ¨¥­â®¢ ­¥«¨­¥©­®£® ®âà -¦¥­¨ï ®â ã£«  ¯ ¤¥­¨ï ¢®«­ë ®á­®¢­®© ç áâ®âë ¤«ïá¢®¡®¤­®© ¯®¢¥àå­®áâ¨ áâ¥ª« �¤¥áì �PQM | ª®íää¨æ¨¥­âë ­¥«¨­¥©­®£® ®âà ¦¥-­¨ï (£¥­¥à æ¨¨) ¢®«­ M -â¨¯ , ®¡ãá«®¢«¥­­ë¥ ¢§ ¨-¬®¤¥©áâ¢¨¥¬ P - ¨ Q-ª®¬¯®­¥­â ¢®«­®¢®£® ¯®«ï ®á-­®¢­®© ç áâ®âë.�¥§ã«ìâ âë à áç¥â®¢ ã£«®¢ëå § ¢¨á¨¬®áâ¥© ª®íä-ä¨æ¨¥­â®¢ ­¥«¨­¥©­®£® ®âà ¦¥­¨ï ¤«ï á¢®¡®¤­®©¯®¢¥àå­®áâ¨ áâ¥ª« , ¯à®¢¥¤¥­­ë¥ ¯® ®¯¨á ­­®© ¢ë-è¥ ¬¥â®¤¨ª¥, ¯à¥¤áâ ¢«¥­ë ­  à¨á. 2,  , ¡, ¢. �à¨ à á-ç¥â å ¨á¯®«ì§®¢ «¨áì §­ ç¥­¨ï ¬®¤ã«¥© ã¯àã£®áâ¨2-£® ¨ 3-£® ¯®àï¤ª®¢ ®¯â¨ç¥áª®£® áâ¥ª«  ¯¨à¥ªá, ¯à¨-¢¥¤¥­­ë¥ ¢ [4]. �§ à¨á. 2 ¢¨¤­®, çâ® ¯à¨ ª¢ §¨­®à-¬ «ì­®¬ ¯ ¤¥­¨¨ ¯®¯¥à¥ç­ëå ¢®«­ ¢®§­¨ª ¥â â®«ì-ª® ¯à®¤®«ì­ ï ¢®«­  ¢â®à®© £ à¬®­¨ª¨. �¥§®­ ­á-­®¥ ¯®¢¥¤¥­¨¥ �L;SV (á¬. à¨á. 2, ¡, ¢) ¢ ®á®¡ëå â®çª å
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�¨á. 3. � ¢¨á¨¬®áâ¨ ®â­®è¥­¨ï ¯®«ã®á¥© í««¨¯á  á¬¥é¥-­¨© ¢â®à®© £ à¬®­¨ª¨ 
 ¨ ­ ª«®­  ¥£® ¡®«ìè®© ¯®«ã®á¨ª ¯«®áª®áâ¨ ¯ ¤¥­¨ï � ®â ã£«  ¯ ¤¥­¨ï ¢®«­ë ®á­®¢­®©ç áâ®âë«¨­¥©­®£® ¢®«­®¢®£® ¯®«ï á®®â¢¥âáâ¢ã¥â ªà¨â¨ç¥á-ª®¬ã ®âà ¦¥­¨î (� � 37; 5�) ¨ ®¡à é¥­¨î ¢ ­ã«ì ¬¯«¨âã¤ë ®âà ¦¥­­®© ¯à®¤®«ì­®© ¢®«­ë (� = 45� ).�®¯®«­¨â¥«ì­ë¥ ¬¨­¨¬ã¬ë �V VSV ­  à¨á. 2,   á¢ï§ -­ë á ®á®¡¥­­®áâï¬¨ ­¥«¨­¥©­®£® ¢®«­®¢®£® ¯®«ï |­ «¨ç¨¥¬ ¤®¯®«­¨â¥«ì­ëå ®á®¡ëå â®ç¥ª ¤«ï ¢ë­ã¦-¤¥­­ëå ¢®«­ ¢â®à®© £ à¬®­¨ª¨.�®áª®«ìªã, á®£« á­® (6) ¨ (7), SV - ¨ SH-ª®¬¯®-­¥­âë ®âà ¦¥­­®© á¤¢¨£®¢®© ¢â®à®© £ à¬®­¨ª¨ uS2!®¡à §ãîâáï á à §­®© íää¥ªâ¨¢­®áâìî, ®¯à¥¤¥«ï¥¬®©¢¥«¨ç¨­ ¬¨ �SV ¨ �SH , â® ¯«®áª®áâì ¯®«ïà¨§ æ¨¨®âà ¦¥­­®© £ à¬®­¨ª¨ ­¥ á®¢¯ ¤ ¥â á ¯«®áª®áâìî¯®«ïà¨§ æ¨¨ ®âà ¦¥­­®© ¢®«­ë ®á­®¢­®© ç áâ®âë.�£®« ­ ª«®­  ¯«®áª®áâ¨ ¯®«ïà¨§ æ¨¨ £ à¬®­¨ª¨ ª¯«®áª®áâ¨ ¯ ¤¥­¨ï � = arctg (uSH2! =uSV2! ) § ¢¨á¨â ®âã£«  ¯ ¤¥­¨ï ¨ ®â «¨­¥©­ëå ¨ ­¥«¨­¥©­ëå ã¯àã£¨åá¢®©áâ¢ ¬ â¥à¨ « .�à¨ ã£«¥ ¯ ¤¥­¨ï � < �cr ã£«ë ®âà ¦¥­¨ï ¨«¨­¥©­ë¥ ª®íää¨æ¨¥­âë ®âà ¦¥­¨ï,   §­ ç¨â, ¨uSH2! =uSV2! | ¤¥©áâ¢¨â¥«ì­ë¥ ç¨á«  ¨, á«¥¤®¢ â¥«ì-­®, ®âà ¦¥­­ ï £ à¬®­¨ª  ï¢«ï¥âáï «¨­¥©­® ¯®«ïà¨-§®¢ ­­®© ¢®«­®©. � § ªà¨â¨ç¥áª®© ®¡« áâ¨ ¢á¥ ãª -§ ­­ë¥ ¢ëè¥ ¢¥«¨ç¨­ë áâ ­®¢ïâáï ª®¬¯«¥ªá­ë¬¨.�¤¢¨£ ä § ¬¥¦¤ã SV - ¨ SH-ª®¬¯®­¥­â ¬¨ ®§­ ç ¥â¢®§­¨ª­®¢¥­¨¥ í««¨¯â¨ç¥áª¨ ¯®«ïà¨§®¢ ­­®© ¯®¯¥-à¥ç­®© ¢®«­ë ¢â®à®© £ à¬®­¨ª¨.�¥§ã«ìâ âë ç¨á«¥­­ëå à áç¥â®¢ ¯ à ¬¥âà®¢ í«-«¨¯á : ã£«  ­ ª«®­  ¡®«ìè®© ¯®«ã®á¨ ª ¯«®áª®áâ¨¯ ¤¥­¨ï ¨ í««¨¯â¨ç­®áâ¨ (®â­®è¥­¨ï ¯®«ã®á¥©) ¯à¨-¢¥¤¥­ë ­  à¨á. 3. �¨¤­®, çâ® ¢ ¤®ªà¨â¨ç¥áª®© ®¡« áâ¨á ã¢¥«¨ç¥­¨¥¬ � ®âà ¦¥­­ ï ¢â®à ï £ à¬®­¨ª  ¯¥à¥-å®¤¨â ¨§ SH- ¢ SV -¢®«­ã. �¡«¨§¨ ªà¨â¨ç¥áª®£® ã£« ¯à®¨áå®¤¨â à¥§ª¨© ¯®¢®à®â ¯«®áª®áâ¨ ¯®«ïà¨§ æ¨¨;¢ § ªà¨â¨ç¥áª®© ®¡« áâ¨ (®¡« áâ¨ áª®«ì§ïé¥£® ¯ ¤¥-­¨ï) ¯®«ïà¨§ æ¨ï ¬®¦¥â ¯à¨¡«¨¦ âìáï ª ªàã£®¢®©,  ¡®«ìè ï ®áì í««¨¯á  ®à¨¥­â¨àã¥âáï ¯¥à¯¥­¤¨ªã-«ïà­® ¯«®áª®áâ¨ ¯ ¤¥­¨ï. � ª®¥ ¯®¢¥¤¥­¨¥ ¢ æ¥«®¬å®à®è® á®®â¢¥âáâ¢ã¥â ¤ ­­ë¬ à¨á. 2,  , ¡, ¢.�à¨ § ¤ ­­®© ¢¥«¨ç¨­¥ � § ¢¨á¨¬®áâ¨  ¬¯«¨-âã¤ £ à¬®­¨ª ®â ã£«  ¯®«ïà¨§ æ¨¨ ¯ ¤ îé¥© ¢®«-­ë ' ¨¬¥îâ ¯à®áâ®©  ­ «¨â¨ç¥áª¨© ¢¨¤ (á¬. (5){(7)).

�¨á. 4. � ¢¨á¨¬®áâ¨  ¬¯«¨âã¤ SH-ª®¬¯®­¥­â ¢®«­ ®á-­®¢­®© ç áâ®âë ¨ ¢â®à®© £ à¬®­¨ª¨ ®â ã£«  ¯®¢®à®â ¯«®áª®áâ¨ ¯®«ïà¨§ æ¨¨ ¯ ¤ îé¥© á¤¢¨£®¢®© ¢®«­ëL- ¨ SV -£ à¬®­¨ª¨ áãé¥áâ¢ãîâ ¯à¨ «î¡®© ¯®«ï-à¨§ æ¨¨ ¯ ¤ îé¥© ¯®¯¥à¥ç­®© ¢®«­ë ®á­®¢­®© ç á-â®âë.�®à¨§®­â «ì­® ¯®«ïà¨§®¢ ­­ ï ¢®«­  ¢â®à®© £ à-¬®­¨ª¨ ¢®§­¨ª ¥â, â®«ìª® ¥á«¨ ®á­®¢­ ï ¢®«­  ¯®«ï-à¨§®¢ ­  ­ ª«®­­® ª ¯«®áª®áâ¨ ¯ ¤¥­¨ï. �à¨ íâ®¬¯®«ïà¨§ æ¨®­­ë¥ § ¢¨á¨¬®áâ¨  ¬¯«¨âã¤ ®âà ¦¥­-­ëå SH-¢®«­ ®á­®¢­®© ç áâ®âë ¨ ¢®«­ë ¢â®à®© £ à-¬®­¨ª¨, á®£« á­® (7), ¤®«¦­ë áãé¥áâ¢¥­­® à §«¨-ç âìáï: uSH! � j sin'j ,   uSH2! � j sin 2'j .�ªá¯¥à¨¬¥­â «ì­ ï ¯à®¢¥àª  ¯®«ïà¨§ æ¨®­­ëå§ ª®­®¬¥à­®áâ¥© ­¥«¨­¥©­®£® ®âà ¦¥­¨ï ¯à®¢®¤¨-« áì ¤«ï ¯®¯¥à¥ç­®© ¢®«­ë ç áâ®â®© 19,8 ��æ, ¯ -¤ îé¥© ­  ¯®¢¥àå­®áâì áâ¥ª«ï­­®£® ®¡à §æ  ¯®¤ ã£-«®¬ � �= 60� . �®§¡ã¦¤¥­¨¥ ¨ ¯à¨¥¬ ¯®¯¥à¥ç­ëå ¢®«­®áãé¥áâ¢«ï«¨áì ¯®«ã¢®«­®¢ë¬¨ ª¢ àæ¥¢ë¬¨ ¯à¥®¡-à §®¢ â¥«ï¬¨ Y X -áà¥§ . �«ï ¨áá«¥¤®¢ ­¨ï ã£«®¢ëå§ ¢¨á¨¬®áâ¥© ¨§«ãç îé¨© ¯à¥®¡à §®¢ â¥«ì ¯®¢®à -ç¨¢ «áï ¢®ªàã£ ®á¨ §¢ãª®¢®£® ¯ãçª . �ªãáâ¨ç¥áª¨©ª®­â ªâ ¯à¨ íâ®¬ ¯®¤¤¥à¦¨¢ «áï á ¯®¬®éìî â®­ª®-£® á«®ï í¯®ªá¨¤­®© á¬®«ë, ¤®¯®«­¨â¥«ì­ë¥ ¯®â¥à¨¢ ª®â®à®¬ á®áâ ¢«ï«¨ ®ª®«® 6 ¤�.� ­¥¥ á®®¡é «®áì ® £¥­¥à æ¨¨ SV -¢®«­ë ¢â®à®©£ à¬®­¨ª¨ ¯à¨ ®âà ¦¥­¨¨ SV - [5] ¨ SH-¢®«­ [2].�à¥â¨© á«ãç © | £¥­¥à æ¨ï SH-¢®«­ë ¢â®à®© £ à-¬®­¨ª¨ | ¨««îáâà¨àã¥âáï ­  à¨á. 4. �«ï à¥£¨áâà -æ¨¨ SH-¢®«­ ®á­®¢­®© ç áâ®âë ¨ ¢â®à®© £ à¬®­¨ª¨¯à¨¥¬­ë¥ ¯à¥®¡à §®¢ â¥«¨ ­¥¯®¤¢¨¦­® ¯à¨ª«¥¨¢ -«¨áì ª £à ­¨ ®¡à §æ  â ª, çâ®¡ë ®áì Y ª¢ àæ  ¡ë« ¯ à ««¥«ì­  ®á¨ Y ­  à¨á. 1.�®£« á­® à¨á. 4, ¬ ªá¨¬ã¬ SH-ª®¬¯®­¥­âë ®â-à ¦¥­­®© ¢®«­ë ®á­®¢­®© ç áâ®âë à¥ «¨§ã¥âáï¯à¨ £®à¨§®­â «ì­®© ¯®«ïà¨§ æ¨¨ ¯ ¤ îé¥© ¢®«­ë(' = 90� ). �®«ïà¨§ æ¨ï ®âà ¦¥­­®© ¢â®à®© £ à¬®-­¨ª¨ áãé¥áâ¢¥­­® ¨­ ï: SH-ª®¬¯®­¥­â  ¤®áâ¨£ -¥â ¬ ªá¨¬ã¬  ¯à¨ ­ ª«®­­®© ¯®«ïà¨§ æ¨¨ ®á­®¢-­®© ¢®«­ë (' �= 45� , 135� ), çâ® ¯®¤â¢¥à¦¤ ¥â â¥®-à¥â¨ç¥áª¨ ¯à¥¤áª § ­­ãî § ¢¨á¨¬®áâì uSH2! � sin 2' .
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�¨â¥à âãà 1. Shui Y., Mao Y., Wu W., Solodov I.Yu. // Proc. IEEE UltrasonicSymp. Denver. 1987. V. 1. P. 429.2. �¥¢¥à¨­ �.�., �®«®¤®¢ �.�. // �¥áâ­. �®áª. ã­-â . �¨§.�áâà®­. 1988. ü 5. �. 84 (Moscow University Phys. Bull.1988. No. 5. P. 92).3. �®«®¤®¢ �.�. // � ¬ ¦¥. 1994. ü6. �. 13. (Ibid. 1994. No. 6.P. 1).4. � à¥¬¡® �.�., �à á¨«ì­¨ª®¢ �.�. �¢¥¤¥­¨¥ ¢ ­¥«¨­¥©­ãî ªãáâ¨ªã. �., 1966.5. �¥¢¥à¨­ �.�., �®«®¤®¢ �.�., �ªã« ­®¢ �.�. // �¥áâ­.�®áª. ã­-â . �¨§. �áâà®­. 1988. ü4. �. 94 (MoscowUniversity Phys. Bull. 1988. No. 4. P. 105).6. �ï¬®¢ �.�. �®«ïà¨§ æ¨®­­ë¥ íää¥ªâë ¨  ­¨§®âà®¯¨ï ªãáâ¨ç¥áª¨å ¢®«­ ¢ ªà¨áâ «« å. �., 1983.�®áâã¯¨«  ¢ p¥¤ ªæ¨î30.03.98������ �������� ������� 537.622.4; 669.018.5����������� ������������� �������������������������� ������� Ni100�xPx � ����������������� �������� ���������. �. �­â¨¯®¢, �. �. �®àî­®¢, �. �. �¢ ­®¢�) , �. �. �®«ã¬¡ ¥¢,�. �. �®«ãª à®¢�) , �. �. �â¥æ¥­ª®, �¦ ­ �§ï­£ ®(ª ä¥¤à  ®¡é¥© ä¨§¨ª¨ ¤«ï ¥áâ¥áâ¢¥­­ëå ä ªã«ìâ¥â®¢)�à®¢¥¤¥­ á¨­â¥§ ¯«¥­®ª á¯« ¢®¢ Ni100�x Px (x= 2; 44� 16; 8  â.% �) ¬¥â®¤®¬ å¨¬¨ç¥áª®-£® ®á ¦¤¥­¨ï ­  ¬¥¤­®© ¯®¤«®¦ª¥. �¥­â£¥­®£à ä¨ç¥áª¨¥ ¨ ¬ £­¨â­ë¥ ¨§¬¥à¥­¨ï ¯®ª § «¨, çâ® ¢¨áå®¤­®¬ á®áâ®ï­¨¨ á¯« ¢ ­ å®¤¨âáï ¢ ­ ­®ªà¨áâ ««¨ç¥áª®¬ áã¯¥à¯ à ¬ £­¨â­®¬ á®áâ®ï­¨¨. �¥¬-¯¥à âãà­ë¥ ¨áá«¥¤®¢ ­¨ï ­ ¬ £­¨ç¥­­®áâ¨ ¤«ï á¯« ¢  á x = 16; 8  â.% � ¢ëï¢¨«¨ ¢ ®¡« áâ¨¬ £­¨â­®£® ä §®¢®£® ¯¥à¥å®¤   ­®¬ «ì­ë© å à ªâ¥à â¥¯«®¢ë¤¥«¥­¨ï ¨ â¥¯«®¯®£«®é¥­¨ï.�¢¥¤¥­¨¥� à ¢­®¢¥á­®¬ á®áâ®ï­¨¨ ¢§ ¨¬­ ï à áâ¢®à¨-¬®áâì Ni ¨ P ®ç¥­ì ¬ «  [1], ¨ âà ¤¨æ¨®­­ë¥ ¬¥â®¤ëá¨­â¥§  á¯« ¢®¢ íâ¨å í«¥¬¥­â®¢ ¯à ªâ¨ç¥áª¨ ¢á¥£¤ ¯à¨¢®¤ïâ ª áãé¥áâ¢®¢ ­¨î £¥â¥à®ä §­®£® á®áâ®ï­¨ï,§  ¨áª«îç¥­¨¥¬ â¥å á«ãç ¥¢, ª®£¤  ¢ á¯« ¢ å à¥ «¨-§ãîâáï  ¬®àä­ë¥ á®áâ®ï­¨ï.�à¨¬¥­¥­¨¥ ¬¥â®¤®¢ å¨¬¨ç¥áª®£® ®á ¦¤¥­¨ï ¯®§-¢®«¨«® á¨­â¥§¨à®¢ âì ®¤­®ä §­ë¥ ®¡à §æë íâ¨åá¯« ¢®¢ ¢ á®áâ®ï­¨¨ ¬¥â áâ ¡¨«ì­®£® â¢¥à¤®£® à á-â¢®à  ¢ è¨à®ª®¬ ¤¨ ¯ §®­¥ ª®­æ¥­âà æ¨© [2]. �ç¥­ìáãé¥áâ¢¥­­®¥ §­ ç¥­¨¥ ¨¬¥¥â â®â ä ªâ, çâ® ¢ ®¯à¥-¤¥«¥­­ëå ®¡« áâïå ª®­æ¥­âà æ¨© ¬¥â áâ ¡¨«ì­ë¥â¢¥à¤ë¥ à áâ¢®àë ­¥¯®áà¥¤áâ¢¥­­® ¯®á«¥ ¨å ®á ¦-¤¥­¨ï ¯à¥¤áâ ¢«ïîâ á®¡®© ã«ìâà ¤¨á¯¥àá­ãî áâàãª-âãàã á à §¬¥à ¬¨ ªà¨áâ ««¨ç¥áª¨å §¥à¥­, á®®â¢¥âáâ-¢ãîé¨¬¨ ­ ­®ªà¨áâ ««¨ç¥áª®¬ã á®áâ®ï­¨î. �ë¡®à
®¯à¥¤¥«¥­­ëå â¥å­®«®£¨ç¥áª¨å ¯ à ¬¥âà®¢ å¨¬¨ç¥á-ª®£® ®á ¦¤¥­¨ï ¤ ¥â ¢®§¬®¦­®áâì áãé¥áâ¢¥­­® ¢ àì-¨à®¢ âì ä §®¢®¥ á®áâ®ï­¨¥ ¤ ­­®© á¨áâ¥¬ë á¯« ¢®¢,¢ ç áâ­®áâ¨ ¯®«ãç âì è¨à®ªãî ®¡« áâì £®¬®£¥­­®á-â¨ ¬¥â áâ ¡¨«ì­ëå â¢¥à¤ëå à áâ¢®à®¢, à¥ «¨§®¢ âì ¬®àä­®¥ ¨«¨ ¢ëá®ª®¤¨á¯¥àá­®¥ ­ ­®ªà¨áâ ««¨ç¥á-ª®¥ á®áâ®ï­¨¥ á¨­â¥§¨à®¢ ­­ëå â®­ª¨å ¬ £­¨â­ëå¯«¥­®ª [3]. �â¨ ¨§¬¥­¥­¨ï ä §®¢®£® á®áâ®ï­¨ï §­ -ç¨â¥«ì­® ¢«¨ïîâ ­  å à ªâ¥à ¬ £­¨â­®£® ä §®¢®£®¯¥à¥å®¤ : ¨§¬¥­ïîâáï §­ ç¥­¨ï â¥¬¯¥à âãà �îà¨ ¨¢¨¤ â¥¬¯¥à âãà­®© § ¢¨á¨¬®áâ¨ ­ ¬ £­¨ç¥­­®áâ¨ ¢ªà¨â¨ç¥áª®© ®¡« áâ¨ â¥¬¯¥à âãà.� ­ áâ®ïé¥© à ¡®â¥ ¯à®¢¥¤¥­® ¨áá«¥¤®¢ ­¨¥ ®á®-¡¥­­®áâ¥© ¬ £­¨â­ëå ä §®¢ëå ¯¥à¥å®¤®¢ ¢ £®¬®£¥­-­ëå â®­ª¨å ¬ £­¨â­ëå ¯«¥­ª å á¯« ¢®¢ Ni100�xPx ,£¤¥ x = (2; 44 � 16; 8)  â.% P, ¯à¥¤áâ ¢«ï¢è¨å á®-¡®© ¬¥â áâ ¡¨«ì­ë¥ â¢¥à¤ë¥ à áâ¢®àë. �«¥­ª¨ ¡ë«¨�) �­áâ¨âãâ ä¨§¨ç¥áª®© å¨¬¨¨ ���, �®áª¢ .


