
�¥áâ­¨ª �®áª®¢áª®£® ã­¨¢¥àá¨â¥â . �¥à¨ï 3. �¨§¨ª . �áâà®­®¬¨ï. 2000. ü5 25��� 523.165 ��������� �������������� ������� ������������������ � ��������� ����������� ������ �����������. �. �ãá«®¢, �. �. �èª®¢(�����)� ¯à¥¤¯®«®¦¥­¨¨ áä¥à¨ç¥áª¨-á¨¬¬¥âà¨ç­®© áâ æ¨®­ à­®© ¬®¤¥«¨ £¥«¨®áä¥àë ­ ©¤¥­  áâàãªâãà  ­ «¨â¨ç¥áª®£® à¥è¥­¨ï ãà ¢­¥­¨ï �®ªª¥à {�« ­ª , ®¯¨áë¢ îé¥£® ¬®¤ã«ïæ¨î ª®á¬¨ç¥áª¨å «ãç¥©¢ £¥«¨®áä¥à¥. � ®¡é¥¬ ¢¨¤¥ § ¤ ç  à¥è¥­¨ï ãà ¢­¥­¨ï ¢ ç áâ­ëå ¯à®¨§¢®¤­ëå ¢â®à®£® ¯®àï¤ª á¢®¤¨âáï ª ­ å®¦¤¥­¨î ª®à­¥© ­¥«¨­¥©­ëå  «£¥¡à ¨ç¥áª¨å ãà ¢­¥­¨© ¨ ¢ëç¨á«¥­¨î ®¯à¥¤¥«¥­­ëå¨­â¥£à «®¢ ®â ­¥¯à¥àë¢­ëå äã­ªæ¨©. �¯¥à¢ë¥ à¥è¥­¨¥ ¯®«ãç¥­® ¤«ï ¯à®¨§¢®«ì­®© ä®à¬ë á¯¥ªâà ª®á¬¨ç¥áª¨å «ãç¥© ­  £à ­¨æ¥ ®¡« áâ¨ ¬®¤ã«ïæ¨¨ ¨ ¤«ï ¯à®¨§¢®«ì­®© í­¥à£¥â¨ç¥áª®© § ¢¨á¨¬®áâ¨ª®íää¨æ¨¥­â  ¤¨ääã§¨¨.�®áâ ­®¢ª  § ¤ ç¨�­ «¨â¨ç¥áª¨¥ à¥è¥­¨ï ãà ¢­¥­¨ï �®ªª¥-à {�« ­ª  ¤«ï ¬®¤ã«ïæ¨¨ ª®á¬¨ç¥áª¨å «ãç¥© (��) ¢£¥«¨®áä¥à¥ ¡ë«¨ ¯®«ãç¥­ë ­¥áª®«ìª¨¬¨  ¢â®à ¬¨[1{4] ¯à¨ ã¯à®é¥­­ëå ¯à¥¤¯®«®¦¥­¨ïå, ­¥ á®®â-¢¥âáâ¢ãîé¨å à¥ «ì­ë¬ ãá«®¢¨ï¬: «¨¡® ¯¥à¢¨ç­ë©á¯¥ªâà �� ¯à¨­¨¬ «áï ¢ úç¨áâ®û áâ¥¯¥­­®© ä®à¬¥,«¨¡® ¤¥« «¨áì á¯¥æ¨ «ì­ë¥ ¯à¥¤¯®«®¦¥­¨ï ®¡ í­¥à-£¥â¨ç¥áª®© § ¢¨á¨¬®áâ¨ ª®íää¨æ¨¥­â  ¤¨ääã§¨¨(��). � à ¡®â¥ [5] ¡ë« ¯à¥¤«®¦¥­ ­®¢ë© ¬¥â®¤ à¥è¥-­¨ï § ¤ ç¨ ® ¬®¤ã«ïæ¨¨ �� ¢ áä¥à¨ç¥áª¨-á¨¬¬¥âà¨ç-­®© ¬®¤¥«¨, á¢®¤ïé¨© § ¤ çã á ­ ç «ì­ë¬¨ ãá«®¢¨ï-¬¨ (§ ¤ çã �®è¨) ª à¥è¥­¨î á¨áâ¥¬ë ®¡ëª­®¢¥­­ëå¤¨ää¥à¥­æ¨ «ì­ëå ãà ¢­¥­¨© ¯¥à¢®£® ¯®àï¤ª . �­ áâ®ïé¥© à ¡®â¥ ­  ®á­®¢¥ [5] ­ ©¤¥­  áâàãªâãà  ­ «¨â¨ç¥áª®£® à¥è¥­¨ï ãà ¢­¥­¨ï �®ªª¥à {�« ­-ª  ¯à¨ á«¥¤ãîé¨å ¢¥áì¬  ®¡é¨å ¯à¥¤¯®«®¦¥­¨ïå ®¡ãá«®¢¨ïå ¢ £¥«¨®áä¥à¥.1. �áï £¥«¨®áä¥à  (®¡« áâì ®ª®«®á®«­¥ç­®£® ¯à®-áâà ­áâ¢ , ®¡ãá«®¢«¥­­ ï ¢§ ¨¬®¤¥©áâ¢¨¥¬ á®«­¥ç-­®£® ¢¥âà  á ¬¥¦§¢¥§¤­®© áà¥¤®©) ãá«®¢­® à §¡¨¢ -¥âáï ­  âà¨ ¯®¤®¡« áâ¨:0< r < r0 ;r0 � " < r < r0 + " , £¤¥ r0 | £¥«¨®æ¥­âà¨ç¥áª¨©à ¤¨ãá ã¤ à­®© ¢®«­ë, ª®â®à ï ¯à¥¤¯®« £ ¥âáï ¨¤¥- «ì­®©, â. ¥. ¨¬¥îé¥© â®«é¨­ã äà®­â  "! 0 ;r0 < r 6 r1 , £¤¥ r1 | à ááâ®ï­¨¥, ­  ª®â®-à®¬ áª®à®áâì á®«­¥ç­®£® ¢¥âà  áâ ­®¢¨âáï à ¢­®©áª®à®áâ¨ ¤¢¨¦¥­¨ï ¬¥¦§¢¥§¤­®© áà¥¤ë ®â­®á¨â¥«ì­®�®«­æ .�à¨ r < r0 áª®à®áâì á®«­¥ç­®£® ¢¥âà  V1 = V01 == const ,   ¯à¨ r > r0 áª®à®áâì ¯« §¬ë ¬¥­ï¥âáï ¯®§ ª®­ã V2 = V02(r0=r)2 , çâ® á®®â¢¥âáâ¢ã¥â â¥ç¥­¨î­¥á¦¨¬ ¥¬®© ¦¨¤ª®áâ¨; ¯à¨ íâ®¬ V02 = V01=� , £¤¥� | ®â­®è¥­¨¥ á¦ â¨ï ­  ã¤ à­®© ¢®«­¥.2. �� ¯à¥¤áâ ¢«ï¥âáï ¢ ¢¨¤¥ ¯à®¨§¢¥¤¥­¨ï¤¢ãå ­¥¯à¥àë¢­ëå äã­ªæ¨©: ª®®à¤¨­ â­®-¢à¥¬¥­-­®© k(r; t) ¨ ¦¥áâª®áâ­®© k(R) ç áâ¥©, â. ¥.k(r; R; t) = k(r; t) � k(R) , £¤¥ R = (A=Z)pc | ¦¥áâ-ª®áâì ç áâ¨æ, p | ¨¬¯ã«ìá ­  ­ãª«®­, c | áª®à®áâìá¢¥â , A | ¬ áá®¢®¥ ç¨á«® ¨ Z | § àï¤ ç áâ¨æ ¢¥¤¨­¨æ å § àï¤  í«¥ªâà®­ .

3. �¯¥ªâà �� ­  £à ­¨æ¥ ®¡« áâ¨ ¬®¤ã«ï-æ¨¨ n0(R0) § ¤ ¥âáï ­¥¯à¥àë¢­® ¤¨ää¥à¥­æ¨àã¥¬®©äã­ªæ¨¥© á ¯®ª § â¥«¥¬
n0(R0) = �d lnn0(R0)d lnR0 ;£¤¥ R0; n0(R0) | ¦¥áâª®áâì ¨ ¯«®â­®áâì ç áâ¨æ.�¤¥áì ¨ ¤ «¥¥ ­ã«¥¢ë¬ ¨­¤¥ªá®¬ ®¡®§­ ç¥­ë ¢¥«¨-ç¨­ë ­  £à ­¨æ¥ ®¡« áâ¨ ¬®¤ã«ïæ¨¨.�á­®¢­ë¥ ãà ¢­¥­¨ï�¥áâ æ¨®­ à­®¥ ãà ¢­¥­¨¥ �®ªª¥à {�« ­ª ,®¯¨áë¢ îé¥¥ ¬®¤ã«ïæ¨î �� á ãç¥â®¬ ¤¨ääã§¨¨,ª®­¢¥ªæ¨¨ ¨ ¨§¬¥­¥­¨ï í­¥à£¨¨ ç áâ¨æ, ¬®¦¥â ¡ëâì§ ¯¨á ­® ¢ ¢¨¤¥@F@t =r(krF )� VrF + R3rV @F@R: (1)�¤¥áì k | ��, V | áª®à®áâì á®«­¥ç­®£® ¢¥âà ,F | ¨§®âà®¯­ ï ç áâì äã­ªæ¨¨ à á¯à¥¤¥«¥­¨ï, ª®-â®à ï á¢ï§ ­  á ¯«®â­®áâìî ç áâ¨æ n á®®â­®è¥­¨¥¬F = 4�R2n .�«¥¤ãï ¬¥â®¤ã, ¨§«®¦¥­­®¬ã ¢ à ¡®â¥ [5], ¨é¥¬à¥è¥­¨¥ ãà ¢­¥­¨ï (1) ¢ ¢¨¤¥n(r; R; t)= n0(r0; R+�R; t0)� RR+�R�2; (2)ãç¨âë¢ ï, çâ® �R = �R(r; R; t) ¨ ­  £à ­¨æ¥ ®¡« -áâ¨ ¬®¤ã«ïæ¨¨ R0 = R+�R .�¨ää¥à¥­æ¨àãï á®®â­®è¥­¨¥ (2) ¯® á®®â¢¥âáâ¢ã-îé¨¬ ¯¥à¥¬¥­­ë¬ ¨ ¯®¤áâ ¢«ïï ¢ ãà ¢­¥­¨¥ (1),¯®«ãç¨¬ ãà ¢­¥­¨¥ ¤«ï ¨§¬¥­¥­¨ï ¦¥áâª®áâ¨ ç áâ¨æc £à ­¨ç­ë¬ ãá«®¢¨¥¬ �R= 0 :@�R@t = �2kr + @k@r � V � k'(R0)@�R@r ++k@2�R@r2 .@�R@r �@�R@r + R3rV�1+ @�R@R �;£¤¥ äã­ªæ¨ï'(R0) = 3+ 
n0R0 � 12+ 
n0 d
n0dR0 (3)13 ���, ä¨§¨ª ,  áâà®­®¬¨ï, ü 5



26 �¥áâ­¨ª �®áª®¢áª®£® ã­¨¢¥àá¨â¥â . �¥à¨ï 3. �¨§¨ª . �áâà®­®¬¨ï. 2000. ü 5¯®«­®áâìî ®¯à¥¤¥«ï¥âáï ä®à¬®© á¯¥ªâà  ­  £à ­¨æ¥®¡« áâ¨ ¬®¤ã«ïæ¨¨. � «¥¥, ¯à®¨§¢¥¤ï § ¬¥­ã ¯¥à¥-¬¥­­ëå ¯® ä®à¬ã«¥@�R@r = � V3kf(R+�R);£¤¥ f | ¯à®¨§¢®«ì­ ï (¯®ª  ­¥¨§¢¥áâ­ ï) ­¥¯à¥àë¢-­® ¤¨ää¥à¥­æ¨àã¥¬ ï ¯® ¢á¥¬  à£ã¬¥­â ¬ äã­ªæ¨ï,¯®«ãç¨¬ ª¢ §¨«¨­¥©­®¥ ãà ¢­¥­¨¥ ¢ ç áâ­ëå ¯à®¨§-¢®¤­ëå ¯¥à¢®£® ¯®àï¤ª  ¤«ï ¨§¬¥­¥­¨© ¦¥áâª®áâ¨ç áâ¨æ, ª®â®à®¥ ¯® ä¨§¨ç¥áª®¬ã á¬ëá«ã ¯à¥¤áâ ¢«ï¥âá®¡®© ãà ¢­¥­¨¥ ­¥¯à¥àë¢­®áâ¨ ¤«ï ¨§¬¥­¥­¨ï í­¥à-£¨¨ ç áâ¨æ ��:@�R@t = hkrVV � V + V3 �'f(R0)� f 0�i@�R@r ++ R3rV �1+ @�R@R �; (4)£¤¥ f 0 = df(R0)=dR0 . �¨áâ¥¬  å à ªâ¥à¨áâ¨ç¥áª¨åãà ¢­¥­¨© ¤«ï ãà ¢­¥­¨ï (4) ¬®¦¥â ¡ëâì § ¯¨á ­ ¢ ¢¨¤¥dt =� drkrVV � V + V3 ('f � f 0) = � 3dRRrV = 3d�RRrV :(5)�¨¤­®, çâ® äã­ªæ¨ï R+�R= const ï¢«ï¥âáï ¨­-â¥£à «®¬ á¨áâ¥¬ë (5). �®íâ®¬ã äã­ªæ¨ï f(R+�R)â ª¦¥ ï¢«ï¥âáï ¨­â¥£à «®¬ á¨áâ¥¬ë (5) ¨ ¢á«¥¤áâ¢¨¥¯®áâ®ï­áâ¢  ¢¤®«ì å à ªâ¥à¨áâ¨ª ¬®¦¥â ¡ëâì ®¯à¥-¤¥«¥­  ¨§ ãá«®¢¨© ­  £à ­¨æ¥ ®¡« áâ¨ ¬®¤ã«ïæ¨¨.�á¯®«ì§ãï ¬¥â®¤, ¨§«®¦¥­­ë© ¢ à ¡®â¥ [5], ¯®«ãç¨¬¤«ï äã­ªæ¨¨ f(R0) ®¡ëª­®¢¥­­®¥ ¤¨ää¥à¥­æ¨ «ì-­®¥ ãà ¢­¥­¨¥ ¯¥à¢®£® ¯®àï¤ª :f 0 = '(R0)f(R0)�3+ 3k(r0; R0; t0)V0 rV0V0 �1� R0f(R0)�:(6)�áá«¥¤®¢ ­¨¥ ãà ¢­¥­¨ï (6) ¯®ª §ë¢ ¥â, çâ® ¯à¨R0 ! 1 äã­ªæ¨ï f(R0) ! R0 ,   ¥¥ ¯à®¨§¢®¤­ ïf 0! 1 , ¨ ãà ¢­¥­¨¥ (6) ¬®¦­® ¯à¥¤áâ ¢¨âì ª ª ª¢ ¤-à â­®¥ ãà ¢­¥­¨¥'(R0)f2(R0) + �3k(r0; R0; t0)V0 rV0V0 � 3� f 0�f(R0)�� 3k(r0; R0; t0)V0 R0rV0V0 = 0¨ à¥è âì ¥£® ¬¥â®¤®¬ ¨â¥à æ¨©, ¯à¨­¨¬ ï ¯à¨ ¤®-áâ â®ç­® ¡®«ìè¨å R0 (à¥ «ì­® R0 > (A=Z)m0c2 )­ ç «ì­®¥ §­ ç¥­¨¥ f 0 = 1 ¨ ãâ®ç­ïï íâ® §­ ç¥­¨¥¯® ¬¥à¥ ¯à®¤¢¨¦¥­¨ï ®â ¡®«ìè¨å R0 ª ¬¥­ìè¨¬.�­ «¨â¨ç¥áª®¥ à¥è¥­¨¥ áâ æ¨®­ à­®© § ¤ ç¨� áâ æ¨®­ à­®© § ¤ ç¥ ��, áª®à®áâì á®«­¥ç­®£®¢¥âà  ¨ á¯¥ªâàë �� ­¥ § ¢¨áïâ ®â ¢à¥¬¥­¨.�«ï r > r0 á ãç¥â®¬ ¯à¨­ïâëå ¯à¨ ¯®áâ ­®¢ª¥§ ¤ ç¨ ¯à¥¤¯®«®¦¥­¨© ç«¥­, ®¯¨áë¢ îé¨© ¨§¬¥­¥-

­¨¥ ¦¥áâª®áâ¨ ç áâ¨æ �� ¢ ãà ¢­¥­¨¨ (1), ®¡à -é ¥âáï ¢ ­ã«ì ¨ ãà ¢­¥­¨¥ ¨¬¥¥â ¨§¢¥áâ­®¥ à¥è¥-­¨¥, § ¢¨áïé¥¥ ®â á¯¥ªâà  �� (¯¥à¢¨ç­®¥ £à ­¨ç­®¥ãá«®¢¨¥) ­  £à ­¨æ¥ £¥«¨®áä¥àë n(r1; R) ¨ ®â ��k2 = k02k2(r)k2(R) :n(r > r0+ 0; R) == n(r1; R) exp�� V02r20k02k2(R) r1Zr drr2k2(r)�: (7)�¥è¥­¨¥ ¤«ï r < r0 ­ ©¤¥¬, ¨á¯®«ì§ãï ¨§ á¨áâ¥¬ëãà ¢­¥­¨© (5) á«¥¤ãîé¥¥ å à ªâ¥à¨áâ¨ç¥áª®¥ ãà ¢­¥-­¨¥: drdR = 3kV R � 3VRrV + VRrV ('f � f 0): (8)� áä¥à¨ç¥áª¨-á¨¬¬¥âà¨ç­®© ¬®¤¥«¨ rV = 2V=r++dV=dr , ¨ ãà ¢­¥­¨¥ (8) ¯à¨­¨¬ ¥â ¢¨¤drr + 12V dVdr dr== 3k(r)V �1r + 12V dVdr �k(R)R dR+ 'f � f 0 � 32 dRR :�âáî¤  ¬¥â®¤®¬ ª®¬¡¨­¨à®¢ ­¨ï å à ªâ¥à¨áâ¨ª¯®«ãç ¥¬12V dVdr dr� 12V dVdr 3k(r)V k(R)R dR== dV2V �1� 3k(r)k(R)VR dRdr �== 12 dVV VrV 1R('f � f 0� 3) dRdr == 12V dVdr �1r + 12V dVdr ��1'f � f 0 � 32 dRR :� à¥§ã«ìâ â¥ ¯à¥®¡à §®¢ ­¨© ¤«ï r 6 r0 ¢ ¯à¨¡«¨-¦¥­¨¨ ¡¥áª®­¥ç­® â®­ª®£®, ­® ­¥¯à¥àë¢­®£® äà®­â ¨¬¥¥¬ å à ªâ¥à¨áâ¨ç¥áª®¥ ãà ¢­¥­¨¥:drr + r02V dVdr �r0r + r02V dVdr ��1�(R0)dRR == 3k(r)V r k(R)R dR+�(R0)dRR ; (9)£¤¥ äã­ªæ¨ï�(R0) = '(R0)f(R0)� f 0(R0)� 32ï¢«ï¥âáï ¨­â¥£à «®¬ ãà ¢­¥­¨ï (9), ¯®áâ®ï­­  ¢¤®«ìå à ªâ¥à¨áâ¨ª ¤«ï r < r0 ¨ ¯®«­®áâìî ®¯à¥¤¥«ï¥âáïãá«®¢¨ï¬¨ ­  £à ­¨æ¥ ®¡« áâ¨ ¬®¤ã«ïæ¨¨ r = r0� 0(á¬. (3) ¨ (6)). �à¨­¨¬ ï ¤«ï r < r0 ª®®à¤¨­ â­ãî§ ¢¨á¨¬®áâì �� ¢ ¢¨¤¥ k1(r) = k01r=r0 , ¯®«ãç¨¬ ¯à¨



�¥áâ­¨ª �®áª®¢áª®£® ã­¨¢¥àá¨â¥â . �¥à¨ï 3. �¨§¨ª . �áâà®­®¬¨ï. 2000. ü5 27ãá«®¢¨¨ r < r0 (dV=dr = 0) á«¥¤ãîé¥¥  «£¥¡à ¨ç¥-áª®¥ ãà ¢­¥­¨¥ ¤«ï  ¤¨ ¡ â¨ç¥áª¨å ¯®â¥àì í­¥à£¨¨(¦¥áâª®áâ¨) ç áâ¨æ �� �1R(r; R) :R+�1RZR k(R)R dR+ (10)+V01r03k01 ��(R+�1R) ln R+�1RR � ln r0r �= 0:�®á«¥ ¢ëç¨á«¥­¨ï ª®à­¥© �1R(r; R)  «£¥¡à ¨ç¥á-ª®£® ãà ¢­¥­¨ï (10) á¯¥ªâàë �� ¤«ï r < r0 ¬®£ãâ¡ëâì ®¯à¥¤¥«¥­ë ¨§ ãá«®¢¨ï ­¥¯à¥àë¢­®áâ¨ äã­ªæ¨¨à á¯à¥¤¥«¥­¨ï ¯® ä®à¬ã«¥n(r < r0; R) = � RR+�1R�2n(r0� 0; R+�1R):�¯¥ªâà �� ­  ¢­¥è­¥© £à ­¨æ¥ ã¤ à­®© ¢®«­ën(r0 + 0; R0) ¢ëç¨á«ï¥âáï ¯® ä®à¬ã«¥ (7) ¨ ¨£à ¥âà®«ì ¢â®à¨ç­®£® £à ­¨ç­®£® ãá«®¢¨ï. �«ï âà ­áä®à-¬ æ¨¨ íâ®£® á¯¥ªâà  ¢ á¯¥ªâà ­  ¢­ãâà¥­­¥© £à ­¨æ¥ã¤ à­®© ¢®«­ë n(r0 � 0; R0) , ª®â®àë© á«ã¦¨â £à -­¨ç­ë¬ ãá«®¢¨¥¬ ¤«ï ãà ¢­¥­¨ï (10), ¢®á¯®«ì§ã¥¬áï¨§¢¥áâ­ë¬¨ á®®â­®è¥­¨ï¬¨ (á¬., ­ ¯à., [6]), á¢ï§ë¢ -îé¨¬¨ á¯¥ªâàë �� ¤® ¨ ¯®á«¥ ¯à®å®¦¤¥­¨ï äà®­â ã¤ à­®© ¢®«­ë, ¢ ¯à¨¡«¨¦¥­¨¨ ¡¥áª®­¥ç­®-â®­ª®£®¯«®áª®£® ã¤ à­®£® äà®­â . �â¨ á®®â­®è¥­¨ï, ¯®-«ãç¥­­ë¥ ¨§ ãá«®¢¨© ­¥¯à¥àë¢­®áâ¨ äã­ªæ¨¨ à á-¯à¥¤¥«¥­¨ï ¨ ­¥¯à¥àë¢­®áâ¨ ­®à¬ «ì­®© ª äà®­âãá®áâ ¢«ïîé¥© ¯«®â­®áâ¨ â®ª  ��, á¯à ¢¥¤«¨¢ë ¯à¨r0V=k � 1 , â. ¥. ¤«ï ®â­®á¨â¥«ì­® ¬ «ëå í­¥à£¨©ç áâ¨æ ��, ¨ ¬®£ãâ ¡ëâì § ¯¨á ­ë ¢ ¢¨¤¥n(r0� 0; R0) = �R2��0 R0ZRs n(r0+ 0; R0) � (R0)��3dR0;R0 > Rs;£¤¥ ¯®ª § â¥«ì á¯¥ªâà  � = 3�=(�� 1) = 3V01=(V01��V02) , Rs | ­ ç «ì­ ï ¦¥áâª®áâì (Rs � 0; 05 ��0; 1 ��), R0 = R+�1R | ú­ ç «ì­ ïû ¦¥áâª®áâì¤«ï à¥è¥­¨ï ãà ¢­¥­¨ï (10).�¡áã¦¤¥­¨¥�âàãªâãà   ­ «¨â¨ç¥áª®£® à¥è¥­¨ï ãà ¢­¥­¨ï�®ªª¥à {�« ­ª  ¤«ï áä¥à¨ç¥áª¨-á¨¬¬¥âà¨ç­®© ¬®-¤¥«¨ £¥«¨®áä¥àë ­ ©¤¥­  ¢¯¥à¢ë¥ ¯à¨ ¤®áâ â®ç­®®¡é¨å ¯à¥¤¯®«®¦¥­¨ïå ® ä®à¬¥ ¯¥à¢¨ç­®£® á¯¥ªâ-à  �� ¨ í­¥à£¥â¨ç¥áª®© § ¢¨á¨¬®áâ¨ ��. �¤­ ª®¯à¨ ¯à¨¬¥­¥­¨¨ ¯®«ãç¥­­ëå à¥§ã«ìâ â®¢ ¤«ï ª®­-ªà¥â­ëå § ¤ ç á«¥¤ã¥â ãç¨âë¢ âì á«¥¤ãîé¨¥ ®£à -­¨ç¥­¨ï.

�®£« á­® á®¢à¥¬¥­­ë¬ â¥®à¥â¨ç¥áª¨¬ ¯à¥¤áâ ¢-«¥­¨ï¬ ¨ íªá¯¥à¨¬¥­â «ì­ë¬ ¤ ­­ë¬, ¯®«ãç ¥¬ë¬á ã¤ «¥­­ëå ®â �¥¬«¨ ª®á¬¨ç¥áª¨å  ¯¯ à â®¢, à¥- «ì­ ï £¥«¨®áä¥à  áä¥à¨ç¥áª¨- á¨¬¬¥âà¨ç­  ¨ ­¥-áâ æ¨®­ à­ . �â® á«¥¤ã¥â ¨§ áãé¥áâ¢®¢ ­¨ï £¥«¨®-è¨à®â­ëå £à ¤¨¥­â®¢ ¯®â®ª®¢ ��, § ¢¨á¨¬®áâ¨ ¨å¢¥«¨ç¨­ ®â ãà®¢­ï á®«­¥ç­®©  ªâ¨¢­®áâ¨ ¨ á¬¥­ë ¨å§­ ª  ¯à¨ ¨§¬¥­¥­¨¨ ¯®«ïà­®áâ¨ ®¡é¥£® ¬ £­¨â­®£®¯®«ï �®«­æ .�ä¥à¨ç¥áª ï  á¨¬¬¥âà¨ï £¥«¨®áä¥àë ®¡ãá«®¢«¥­ ­ «¨ç¨¥¬ ®â«¨ç­®© ®â ­ã«ï (25 ª¬/á) ®â­®á¨â¥«ì­®©áª®à®áâ¨ ¤¢¨¦¥­¨ï �®«­¥ç­®© á¨áâ¥¬ë ¨ ¬¥¦§¢¥§¤-­®© áà¥¤ë,   â ª¦¥ § ¢¨á¨¬®áâìî ®â £¥«¨®è¨à®â­®£®¨  §¨¬ãâ «ì­®£® ã£«®¢ á®áâ ¢«ïîé¨å â¥­§®à  ¤¨ä-äã§¨¨ ¨ áª®à®áâ¨ á®«­¥ç­®£® ¢¥âà . �¥áâ æ¨®­ à-­®áâì ¬®¤¥«¨ á¢ï§ ­  ¢ ®á­®¢­®¬ á § ¢¨á¨¬®áâìî á®-áâ ¢«ïîé¨å â¥­§®à  ¤¨ääã§¨¨ ®â ãà®¢­ï á®«­¥ç­®© ªâ¨¢­®áâ¨ (â. ¥. ®â ¢à¥¬¥­¨).�¤­ ª® ¨áá«¥¤®¢ ­¨¥ ãà ¢­¥­¨ï (1) ¯®ª §ë¢ ¥â,çâ® â ª ï ¢ ¦­ ï å à ªâ¥à¨áâ¨ª , ª ª ä®à¬  á¯¥ªâà ��, ®¯à¥¤¥«ï¥âáï ¢ ®á­®¢­®¬ í­¥à£¥â¨ç¥áª®© § ¢¨á¨-¬®áâìî ��,   ª®®à¤¨­ â­ ï § ¢¨á¨¬®áâì ¢«¨ï¥â ­ ¨­â¥­á¨¢­®áâì �� ¨ ¢¥«¨ç¨­ã £à ¤¨¥­â®¢ ¨­â¥­á¨¢-­®áâ¨.�®íâ®¬ã, ­¥á¬®âàï ­  ®â¬¥ç¥­­ë¥ ®£à ­¨ç¥­¨ï,¤«ï à¥è¥­¨ï â ª¨å § ¤ ç, ª ª ®¯à¥¤¥«¥­¨¥ ä®à¬ëí­¥à£¥â¨ç¥áª¨å (¦¥áâª®áâ­ëå) á¯¥ªâà®¢ �� ­  à §-«¨ç­ëå £¥«¨®æ¥­âà¨ç¥áª¨å à ááâ®ï­¨ïå ®â �®«­æ ,®â­®è¥­¨ï ¢¥«¨ç¨­ ¯®â®ª®¢ �� á à §«¨ç­ë¬¨ § àï-¤ ¬¨ ¨ ¬ áá ¬¨, ä®à¬ë á¯¥ªâà  �� ¢­¥ ®¡« áâ¨ ¬®-¤ã«ïæ¨¨, ®¡ëç­® ¨á¯®«ì§ã¥âáï áä¥à¨ç¥áª¨-á¨¬¬¥â-à¨ç­ ï ¬®¤¥«ì. �â® á¢ï§ ­® á â¥¬, çâ® ãª § ­­ ï¬®¤¥«ì ¨¬¥¥â ¬¨­¨¬ «ì­®¥ ª®«¨ç¥áâ¢® á¢®¡®¤­ëå¯ à ¬¥âà®¢, ª®â®àë¥ ­¥®¡å®¤¨¬® § ¤ ¢ âì ¯à¨ à¥-è¥­¨¨ ãà ¢­¥­¨ï �®ªª¥à {�« ­ª .� § ª«îç¥­¨¥ ®â¬¥â¨¬, çâ® ­ ©¤¥­­ ï ¢ à ¡®â¥áâàãªâãà  à¥è¥­¨ï ¬®¦¥â á«ã¦¨âì å®à®è¨¬ à¥¯¥à®¬¯à¨ ¯à®¢¥àª¥ ¯à ¢¨«ì­®áâ¨ à¥è¥­¨©, ¯®«ãç ¥¬ëåç¨á«¥­­ë¬¨ ¬¥â®¤ ¬¨, ®­  â ª¦¥ ¯®¬®£ ¥â ª®àà¥ªâ-­® ¯®áâ ¢¨âì § ¤ çã ¤«ï ­¥áâ æ¨®­ à­®© ¬®¤¥«¨.�¨â¥à âãà 1. �®à¬ ­ �.�., � æ �.�., �®á®¢ �.�. ¨ ¤à. // �¥®¬ £­¥â¨§¬¨  íà®­®¬¨ï. 1982. 22. C. 705.2. Webb G.M., Forman M.A., Axford W.I. // Astrophys. J. 1985.298. P. 684.3. �ãá¬ ­®¢¨ç �.�. � « ªâ¨ç¥áª¨¥ ª®á¬¨ç¥áª¨¥ «ãç¨ ¢¬¥¦¯« ­¥â­®¬ ¯à®áâà ­áâ¢¥. �«¬ -�â : � ãª , 1986.C. 17{30.4. � «®¢ �.�. // �¥®¬ £­¥â¨§¬ ¨  íà®­®¬¨ï. 1987. 27. C. 900.5. �ãá«®¢ �.�. // �§¢. ���. �¥à. ä¨§. 1995. 59, ü 4. C. 97.6. �¥à¥§¨­áª¨© �.�., �ã« ­®¢ �.�., �¨­§¡ãà£ �.�. ¨ ¤à. �áâà®-ä¨§¨ª  ª®á¬¨ç¥áª¨å «ãç¥©. �.: � ãª , 1990. �. 453{463.�®áâã¯¨«  ¢ p¥¤ ªæ¨î15.10.9914 ���, ä¨§¨ª ,  áâà®­®¬¨ï, ü 5


