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3. � ¡¨­®¢¨ç �.�., �àã¡¥æª®¢ �.�. �¢¥¤¥­¨¥ ¢ â¥®à¨î ª®«¥-¡ ­¨© ¨ ¢®«­. �.: � ãª , 1984. �. 251{258.4. �¨£ã«¨­ �.�., �¥¤¢¥¤¥¢ �.�., �ãáâ¥«ì �.�., � àë£¨­ �.�.�á­®¢ë â¥®à¨¨ ª®«¥¡ ­¨©. 2-¥ ¨§¤. �.: � ãª , 1988.�. 214{219.5. �â®ª¥à �¦. �¥«¨­¥©­ë¥ ª®«¥¡ ­¨ï ¢ ¬¥å ­¨ç¥áª¨å ¨í«¥ªâà¨ç¥áª¨å á¨áâ¥¬ å. �.: ��, 1953. �. 157, 180.6. � ­¤  �.�. �¢â®ª®«¥¡ ­¨ï ¢ á¨áâ¥¬ å á ª®­¥ç­ë¬ ç¨á-«®¬ áâ¥¯¥­¥© á¢®¡®¤ë. �.: � ãª , 1980. �. 75{76.�®áâã¯¨«  ¢ p¥¤ ªæ¨î18.06.99��� 530.12:517.958 ���������� ������ ����������{����� ��������������� ������������� � ������ ������������������. �. �¥­¨á®¢ , �. �. �ã¡à¨«®, �. �. �¢¥àáª®©(ª ä¥¤à  ª¢ ­â®¢®© â¥®à¨¨ ¨ ä¨§¨ª¨ ¢ëá®ª¨å í­¥à£¨©)�à®¢¥¤¥­® ¨­â¥£à¨à®¢ ­¨¥ ãà ¢­¥­¨© £¥®¤¥§¨ç¥áª®£® ¤¢¨¦¥­¨ï ¤«ï ¬ áá¨¢­ëå ¨ ¡¥§¬ áá®¢ëåç áâ¨æ ¢ £à ¢¨â æ¨®­­ëå ¯®«ïå, á®§¤ ¢ ¥¬ëå ¯«®áª¨¬¨ í«¥ªâà®¬ £­¨â­®© ¨ áª «ïà­®© ¢®«­ ¬¨ ¢â¥®à¨¨ £à ¢¨â æ¨¨ �¨áá¥à . �®ª § ­®, çâ® ãà ¢­¥­¨ï âà ¥ªâ®à¨© íâ¨å ç áâ¨æ áãé¥áâ¢¥­­® § ¢¨áïâ®â ¬ ááë £à ¢¨â®­ .� ­ áâ®ïé¥¥ ¢à¥¬ï ¢ ­ ãç­®© «¨â¥à âãà¥  ªâ¨¢-­® ®¡áã¦¤ ¥âáï ­¥áª®«ìª® ¢ à¨ ­â®¢ ¡¨¬¥âà¨ç¥áª¨åâ¥®à¨© £à ¢¨â æ¨¨, ¨á¯®«ì§ãîé¨å ¯à¥¤áâ ¢«¥­¨ï ®¬ áá¨¢­®¬ £à ¢¨â®­¥. � â ª¨å â¥®à¨ïå â®ç­ë¥ à¥-è¥­¨ï ãà ¢­¥­¨© £à ¢¨â æ¨®­­®£® ¯®«ï á®¤¥à¦ â¬ ááã £à ¢¨â®­  ¢ ª ç¥áâ¢¥ ¯ à ¬¥âà . �®íâ®¬ã, ¨§ã-ç ï § ª®­ë ¤¢¨¦¥­¨ï ç áâ¨æ ¢ £à ¢¨â æ¨®­­ëå ¯®-«ïå, ¬®¦­® ®æ¥­¨âì ¬ ááã £à ¢¨â®­  ¨ ¢ëïá­¨âì,­ áª®«ìª® ¯à¥¤¯®«®¦¥­¨¥ ® ­¥à ¢¥­áâ¢¥ ­ã«î ¬ ááë£à ¢¨â®­  á®£« áã¥âáï á ®¡ê¥ªâ¨¢­®© à¥ «ì­®áâìî.� á®¦ «¥­¨î, ç¨á«® ­ ©¤¥­­ëå â®ç­ëå à¥è¥­¨©¢ â ª¨å â¥®à¨ïå ­¥¢¥«¨ª®. � ç áâ­®áâ¨, ¢ p ¬ª åâ¥®p¨¨ £à ¢¨â æ¨¨ �¨áá¥à  [1] ¢ p ¡®â¥ [2] ­ ©¤¥-­® â®«ìª® à¥è¥­¨¥, ®¯¨áë¢ îé¥¥ £à ¢¨â æ¨®­­®¥¯®«¥, ª®â®p®¥ á®§¤ ¥â ¯«®áª ï í««¨¯â¨ç¥áª¨ ¯®«ï-à¨§®¢ ­­ ï í«¥ªâà®¬ £­¨â­ ï ¢®«­ . � íâ®¬ á«ãç ¥¯à¨ ¨á¯®«ì§®¢ ­¨¨ £ «¨«¥¥¢áª¨å ª®®à¤¨­ â ¯«®áª®-£® ä®­®¢®£® ¯à®áâà ­áâ¢ -¢à¥¬¥­¨ ­¥­ã«¥¢ë¥ ª®¬-¯®­¥­âë ¬¥âà¨ç¥áª®£® â¥­§®à  à¨¬ ­®¢  ¯à®áâà ­-áâ¢ -¢à¥¬¥­¨ ¬®¦­® § ¯¨á âì ¢ ¢¨¤¥g00 = 1� F (ct� z); g11 = g22 = �1;g33 =�1� F (ct� z); g03 = �F (ct� z);F (ct� z) = �2G~2m2gc6 [h21(ct� z) + h22(ct� z)]; (1)£¤¥ G | £à ¢¨â æ¨®­­ ï ¯®áâ®ï­­ ï, ~ | ¯®áâ®ï­-­ ï �« ­ª , mg | ¬ áá  £à ¢¨â®­ ,   h1(ct � z) ¨h2(ct� z) | ¯à®¨§¢®«ì­ë¥ äã­ªæ¨¨ ®â ¯¥p¥¬¥­­ëåct�z; ¢ë¡®à ª®â®àëå ®§­ ç ¥â ¢ë¡®à ®¯à¥¤¥«¥­­®£®

¢®«­®¢®£® ¯ ª¥â  ¨ á®áâ®ï­¨ï ¯®«ïà¨§ æ¨¨ í«¥ªâà®-¬ £­¨â­®© ¢®«­ë.�®¢¥àè¥­­®  ­ «®£¨ç­® à ¡®â¥ [2] ¬®¦­® ­ ©-â¨ ª®¬¯®­¥­âë £à ¢¨â æ¨®­­®£® ¯®«ï, á®§¤ ¢ ¥¬®-£® ¯«®áª®© ¢®«­®© ¡¥§¬ áá®¢®£® áª «ïà­®£® ¯®«ï.� íâ®¬ á«ãç ¥ ¬¥âà¨ç¥áª¨© â¥­§®à ¨¬¥¥â âã ¦¥ áâàãª-âãàã, çâ® ¨ ¢ (1), ­® ®â«¨ç ¥âáï ¢ëà ¦¥­¨¥¬ ¤«ïäã­ªæ¨¨ F (ct� z) :F (ct� z) = �2G~2m2gc6 h23(ct� z); (2)£¤¥ h3(ct�z) ®¯¨áë¢ ¥â ¢®«­®¢®© ¯ ª¥â ¡¥§¬ áá®¢®-£® áª «ïà­®£® ¯®«ï.� ª ª ª ¬¥âà¨ª¨ (1) ¨ (2) ¨¬¥îâ ®¤¨­ ª®¢ë© ¢¨¤,à §«¨ç ïáì â®«ìª® ®¡®§­ ç¥­¨ï¬¨, â® ¨å ¨áá«¥¤®¢ -­¨¥ ¯à®¢®¤¨âáï ®¤¨­ ª®¢®.�á¯®«ì§ãï ¬¥â®¤ � ¬¨«ìâ®­ {�ª®¡¨, ¨§ãç¨¬ £¥®-¤¥§¨ç¥áª®¥ ¤¢¨¦¥­¨¥ ¬ áá¨¢­ëå ¨ ¡¥§¬ áá®¢ëå ç á-â¨æ ¢ £à ¢¨â æ¨®­­ëå ¯®«ïå (1) ¨ (2). �¥è¥­¨¥ãà ¢­¥­¨© � ¬¨«ìâ®­ {�ª®¡¨ ¤«ï ç áâ¨æë, ¨¬¥î-é¥© ¬ ááã m0; ¢ ª®®à¤¨­ â å ct; x; y ¨ z ä®­®¢®£®¯à®áâà ­áâ¢ -¢à¥¬¥­¨ ¨¬¥¥â ¢¨¤S = �1x+ �2y + �3z + �21 + �22 + �23 +m20c22�3 (ct� z)++�32 ct�zZ F (�)d�; (3)£¤¥ �1; �2 ¨ �3 | ¯ à ¬¥âàë, ¢¢®¤¨¬ë¥ ¤«ï à §¤¥-«¥­¨ï ¯¥à¥¬¥­­ëå.



62 �¥áâ­¨ª �®áª®¢áª®£® ã­¨¢¥àá¨â¥â . �¥à¨ï 3. �¨§¨ª . �áâà®­®¬¨ï. 2000. ü 3�à¥¤¯®«®¦¨¬, çâ® ¬ áá¨¢­ ï ç áâ¨æ  ¢ ­ ç «ì-­ë© ¬®¬¥­â ¢à¥¬¥­¨ t = 0 ­ å®¤¨« áì ¢ ­ ç «¥ ª®-®à¤¨­ â (r(0) = 0) ¨ ¨¬¥«  áª®à®áâì V0; ­ ¯à ¢«¥­-­ãî ¯®¤ ã£«®¬ �0 ª ®á¨ z:�®£¤  ¨§ ¢ëà ¦¥­¨ï (3) ¬ë ¬®¦¥¬ ¯®«ãç¨âì § -ª®­ £¥®¤¥§¨ç¥áª®£® ¤¢¨¦¥­¨ï r = r(t) ¨ ãà ¢­¥­¨¥âà ¥ªâ®à¨¨ íâ®© ç áâ¨æë:x= �0 sin �01� �0 cos �0 (ct� z);z = (ct� z)�0 cos �01� �0 cos �0 + (ct� z)F02 � 12 ct�zZ0 F (�)d�;£¤¥ �0 = V0=c;   F0 | §­ ç¥­¨¥ äã­ªæ¨¨ F (ct� z) ¢â®çª¥ r= 0 ¢ ¬®¬¥­â ¢à¥¬¥­¨ t= 0:�®¢¥àè¥­­®  ­ «®£¨ç­® ¬®¦­® ¯®«ãç¨âì § -ª®­ ¤¢¨¦¥­¨ï ¨ ãà ¢­¥­¨¥ âà ¥ªâ®à¨¨ ¤«ï ¡¥§-¬ áá®¢®© ç áâ¨æë. �®« £ ï, çâ® ¢ ­ ç «ì­ë© ¬®-¬¥­â ¢à¥¬¥­¨ t = 0 ¡¥§¬ áá®¢ ï ç áâ¨æ  ­ å®-¤¨« áì ¢ ­ ç «¥ ª®®à¤¨­ â ¨ ¨¬¥«  áª®à®áâìVph = fVph sin �0; 0; Vph cos �0g; ­ ¯à ¢«¥­­ãî ¯®¤ã£«®¬ �0 ª ®á¨ z; ¯®«ãç¨¬x= �p sin �01� �p cos �0 (ct� z);z = (ct� z)�p cos �01� �p cos �0 + (ct� z)F02 � 12 ct�zZ0 F (�)d�;

£¤¥ �p = Vph=c; ¯à¨ç¥¬ ¤«ï ¡¥§¬ áá®¢®© ç áâ¨æë ¢á¨«ã á®®â­®è¥­¨ï ds2 = 0 ¨¬¥¥¬�p = p1+ F0 sin2 �0 � F0 cos �0(1� F0 cos2 �0) :� ª¨¬ ®¡à §®¬, ¢ £à ¢¨â æ¨®­­®¬ ¯®«¥ (1), ª®â®-à®¥, á®£« á­® ãà ¢­¥­¨ï¬ â¥®à¨¨ £à ¢¨â æ¨¨ �¨á-á¥à , á®§¤ ¥âáï ¯«®áª®© í«¥ªâà®¬ £­¨â­®© ¢®«­®©,¬ áá¨¢­ ï (V0 < Vph) ¨ ¡¥§¬ áá®¢ ï (V0 = Vph ) ç áâ¨-æë ¤¢¨¦ãâáï ¯® à §«¨ç­ë¬ âà ¥ªâ®à¨ï¬ ¨ ¢¥«¨ç¨­ ®âª«®­¥­¨ï ®¤­®© âà ¥ªâ®à¨¨ ®â ¤àã£®© § ¢¨á¨â ®â¬ ááë £à ¢¨â®­ .�®íâ®¬ã, ¨§¬¥àïï ®âª«®­¥­¨¥ ®¤­®© âà ¥ªâ®à¨¨®â ¤àã£®© ¢ ä®­®¢®¬ ¯«®áª®¬ ¯à®áâà ­áâ¢¥-¢à¥¬¥-­¨, ¬®¦­® ¢ ¯à¨­æ¨¯¥ ¨§¬¥à¨âì ¬ ááã £à ¢¨â®­ .�«¥¤ã¥â ®â¬¥â¨âì, çâ® ¬¥âà¨ª¨ (1) ¨ (2) ­¥ ¤®¯ãá-ª îâ ¯à¥¤¥«ì­®£® ¯¥à¥å®¤  mg ! 0; â ª ª ª ¢ ����©­èâ¥©­  ¯«®áª¨¥ í«¥ªâà®¬ £­¨â­ë¥ ¨ áª «ïà­ë¥¢®«­ë á®§¤ îâ £à ¢¨â æ¨®­­®¥ ¯®«¥, ã ª®â®à®£®áâàãªâãà  ¬¥âà¨ç¥áª®£® â¥­§®à  (®â«¨ç­ë¥ ®â ­ã«ïª®¬¯®­¥­âë) ®â«¨ç ¥âáï ®â áâàãªâãàë ¬¥âà¨ç¥áª®£®â¥­§®à  (1) â¥®à¨¨ £à ¢¨â æ¨¨ �¨áá¥à .�¨â¥à âãà 1. Visser M. // General Relativity and Gravitation. 1998. 30, No. 12.P. 1717.2. � à¥æª¨© �.�. // �¥áâ­. �®áª. ã­-â . �¨§. �áâp®­. 1999.ü 3. �. 13 (Moscow University Phys. Bull. 1999. No. 3. P. 19).�®áâã¯¨«  ¢ p¥¤ ªæ¨î29.11.99������� � ������� ��������� 621.384.6 ����������������� �������� ������������������ ��������� �� ����������������������� �����������. �. �à¨è¨­, �. �. �èå ­®¢, �. �. �¨å ç¥¢(�����)�¡áã¦¤ ¥âáï ­®¢ ï ä¨§¨ç¥áª ï áå¥¬  ¨áâ®ç­¨ª  â®à¬®§­®£® à¥­â£¥­®¢áª®£® ¨ 
 -¨§«ãç¥­¨ï, ¢ª®â®à®¬ ¯à®æ¥áá ¨á¯ãáª ­¨ï ä®â®­®¢ á®¯à®¢®¦¤ ¥âáï ãáª®à¥­¨¥¬ í«¥ªâà®­®¢. �å¥¬  áãé¥áâ¢¥­­®¯®¢ëè ¥â ¢ëå®¤ ª ª ¬ï£ª¨å, â ª ¨ ¦¥áâª¨å â®à¬®§­ëå ä®â®­®¢ ¯à¨ á®åà ­¥­¨¨ ª®¬¯ ªâ­ëåà §¬¥à®¢ ¢á¥£® ãáâà®©áâ¢ . �®¬¯ìîâ¥à­®¥ ¬®¤¥«¨à®¢ ­¨¥ ¯®¤â¢¥à¦¤ ¥â ¢ëá®ªãî íää¥ªâ¨¢­®áâì¯®¤®¡­®© áå¥¬ë.�áâ®ç­¨ª¨ 
 - ¨ à¥­â£¥­®¢áª®£® â®à¬®§­®£® ¨§«ã-ç¥­¨ï (���) í«¥ªâà®­®¢ ­ å®¤ïâ è¨à®ª®¥ ¯à¨¬¥­¥-­¨¥ ¢ à §­®®¡à §­ëå ¨áá«¥¤®¢ ­¨ïå, ¨ çà¥§¢ëç ©­®¢ ¦­® ¯®¤­ïâì ¨å íää¥ªâ¨¢­®áâì, ª®â®p ï ­¥ ¯à¥¢ë-è ¥â ¯®ª  5{10% [1, 2]. �®íâ®¬ã, ãç¨âë¢ ï ­¥¯à¥-ªà é îé¨¥áï ¯®¨áª¨ ¡®«¥¥ íää¥ªâ¨¢­ëå ãáâà®©áâ¢��� (á¬., ­ ¯à., [3, 4]), ®æ¥­¨¬ ¯¥àá¯¥ªâ¨¢­®áâì¯p¥¤«®¦¥­­®©  ¢â®à ¬¨ áå¥¬ë [3] á ¯à®¤«¥­­ë¬,¬­®£®ªà â­ë¬ æ¨ª«®¬ ¨§«ãç¥­¨ï, ¢ ª®â®p®¬ ¯p®- ¨áå®¤¨â p¥£ã«ïp­ ï ª®¬¯¥­á æ¨ï í­¥à£¨¨, â¥àï¥¬®©í«¥ªâà®­ ¬¨ ¯à¨ ¯à®å®¦¤¥­¨¨ ¬¨è¥­¨-à ¤¨ â®à .�¤­  ¨§ ¢®§¬®¦­ëå ¯p ªâ¨ç¥áª¨å áå¥¬ â ª®£®à®¤  | í«¥ªâà®­­ë© æ¨ª«®âà®­ á ¨­¤ãªæ¨®­­ë¬ãáª®à¥­¨¥¬ ç áâ¨æ. �¨áâ¥¬  á®áâ®¨â ¨§ ¯«®áª¨å ¬ £-­¨â®¢, á®§¤ îé¨å ¯®áâ®ï­­®¥ ¬ £­¨â­®¥ ¯®«¥ (¬®£ãâ¨á¯®«ì§®¢ âìáï ¨ ¯®áâ®ï­­ë¥ ¬ £­¨âë) ¨ ¨­¤ãªæ¨®­-­®£® á¥à¤¥ç­¨ª , ª®â®pë© ¯p®å®¤¨â áª¢®§ì ¯®«îáë.� ¯®¬®éìî á¥p¤¥ç­¨ª  ¢®§¡ã¦¤ ¥âáï ¢¨åà¥¢®¥ ãáª®-


