
36 �¥áâ­¨ª �®áª®¢áª®£® ã­¨¢¥àá¨â¥â . �¥à¨ï 3. �¨§¨ª . �áâà®­®¬¨ï. 2006. ò1��� 517.958; 504.5 �������������� ������ ������������������������� � �������� �������� ���������������� � �������� ��������� ���������� ������������ ������� ���������������.�. � ¡¥­ª®, �.�. � ¤ì¨­(ª ä¥¤à  ¬ â¥¬ â¨ª¨)� à ¡®â¥ à áá¬ âà¨¢ ¥âáï á¨âã æ¨ï  ¢ à¨©­®£® ¢ë¡à®á  £¥ªá äâ®à¨¤  ãà ­  (UF6 ) ¢ ¢®§¤ãåà ¡®ç¥£® ¯®¬¥é¥­¨ï ­  ¯à¥¤¯à¨ïâ¨¨  â®¬­®© ¯à®¬ëè«¥­­®áâ¨. �âà®¨âáï ¬ â¥¬ â¨ç¥áª ï¬®¤¥«ì, ®¯¨áë¢ îé ï ¢®§­¨ª­®¢¥­¨¥  íà®§®«ì­ëå ç áâ¨æ UO2F2 ¨ HF ¢ ¢®§¤ãå¥ à ¡®ç¥£®¯®¬¥é¥­¨ï. � áá¬ âà¨¢ ¥¬ ï ¬ â¥¬ â¨ç¥áª ï ¬®¤¥«ì ãç¨âë¢ ¥â ¤à¥©ä®¢®¥ ¯¥à¥¬¥é¥­¨¥  íà®-§®«ì­ëå ç áâ¨æ ¯®¤ ¤¥©áâ¢¨¥¬ á¨«ë âï¦¥áâ¨ ¨ á¨«ë ¢ï§ª®£® âà¥­¨ï. �à®¢®¤¨âáï ®æ¥­ª  ¤®§â®ªá¨ç­ëå ¢¥é¥áâ¢ | ãà ­  ¨ äâ®à , ¯®«ãç ¥¬ëå ç¥«®¢¥ª®¬ ¢ ¯à®æ¥áá¥ ¤ëå ­¨ï.�¥«ë© àï¤ ¯à¥¤¯à¨ïâ¨©  â®¬­®© ¯à®¬ëè«¥­­®á-â¨ ¨á¯®«ì§ã¥â £¥ªá äâ®à¨¤ ãà ­  UF6 . �  ¯à®-¨§¢®¤áâ¢ å íâ® ¢¥é¥áâ¢® á®¤¥à¦¨âáï ¢ ¥¬ª®áâïå¢ £ §®®¡à §­®¬ á®áâ®ï­¨¨ ¯®¤ ¤ ¢«¥­¨¥¬, ¯à¥¢ëè -îé¥¬  â¬®áä¥à­®¥. �  ¢ à¨©­®© á¨âã æ¨¨ ¢®§¬®¦­®¯®áâã¯«¥­¨¥ UF6 ¢ ¢®§¤ãå à ¡®ç¥£® ¯®¬¥é¥­¨ï.�§¢¥áâ­® [1], çâ® £¥ªá äâ®à¨¤ ãà ­  «¥£ª® £¨¤-à®«¨§ã¥âáï, ¢ à¥§ã«ìâ â¥ ç¥£® ¢ ¢®§¤ãå¥ à ¡®ç¥£®¯®¬¥é¥­¨ï ¯®ï¢«ïîâáï ¢¥é¥áâ¢  UOF4 , UO2F2 ,HF. � ¯à®æ¥áá¥ ¤ëå ­¨ï ¢ ®à£ ­¨§¬ ç¥«®¢¥ª  ¢¬¥áâ¥á ¢¥é¥áâ¢ ¬¨ UF6 , UOF4 , UO2F2 , HF ¯®áâã¯ îââ®ªá¨ç­ë¥ ãà ­ ¨ äâ®à. �®«ìè®¥ §­ ç¥­¨¥ ¨¬¥-¥â ®æ¥­ª  ¬ ááë â®ªá¨ç­ëå ¢¥é¥áâ¢, ¯®áâã¯¨¢è¨å¢ ®à£ ­¨§¬ ç¥«®¢¥ª  ¨­£ «ïæ¨®­­ë¬ ¯ãâ¥¬ ­  § -¤ ­­®¬ ¯à®¬¥¦ãâª¥ ¢à¥¬¥­¨.�ë à áá¬ âà¨¢ ¥¬ á«¥¤ãîéãî ä¨§¨ç¥áªãî á¨-âã æ¨î. � ¢®§¤ãå¥ à ¡®ç¥£® ¯®¬¥é¥­¨ï ­ å®¤ïâáï¢¥é¥áâ¢ : UF6 (£ §), UOF4 (£ §), UO2F2 (£ §),HF (£ §), UO2F2 ( íà®§®«ì), HF ( íà®§®«ì) ¨ ¯ -àë H2O. � áá¬ âà¨¢ îâáï á«¥¤ãîé¨¥ ä¨§¨ç¥áª¨¥¨ å¨¬¨ç¥áª¨¥ ¯à®æ¥ááë.1. �¥é¥áâ¢  UF6 (£ §) ¨ UOF4 (£ §) ¢§ ¨¬®¤¥©-áâ¢ãîâ á ¯ à ¬¨ H2O ¢ á®®â¢¥âáâ¢¨¨ á ãà ¢­¥­¨ï¬¨UF6 +H2O!UOF4 + 2HF;UOF4 +H2O!UO2F2 +2HF:2. �¥é¥áâ¢  UO2F2 ¨ HF ¯¥à¥å®¤ïâ ¨§ £ §®®¡-à §­®£® á®áâ®ï­¨ï ¢ á®áâ®ï­¨¥  íà®§®«ï.3. �¥é¥áâ¢  UF6 (£ §), UOF4 (£ §), UO2F2(£ §), HF (£ §), UO2F2 ( íà®§®«ì), HF ( íà®§®«ì)¤¨ääã§¨®­­® ®á ¦¤ îâáï ­  ¯®«, ¯®â®«®ª ¨ áâ¥­ëà ¡®ç¥£® ¯®¬¥é¥­¨ï.4. �¥é¥áâ¢  UO2F2 ( íà®§®«ì), HF ( íà®§®«ì)®á¥¤ îâ ­  ¯®« à ¡®ç¥£® ¯®¬¥é¥­¨ï ¯®¤ ¤¥©áâ¢¨¥¬á¨«ë âï¦¥áâ¨ ¨ á¨«ë á®¯à®â¨¢«¥­¨ï áà¥¤ë.�¥à¥©¤¥¬ ª á®áâ ¢«¥­¨î ãà ¢­¥­¨©, ®¯¨áë¢ î-é¨å ¯®¢¥¤¥­¨¥ ¢¥é¥áâ¢ UF6 (£ §), UOF4 (£ §),UO2F2 (£ §), HF (£ §). � ª ª ª ­ á ¨­â¥à¥áãîâª®­æ¥­âà æ¨¨ ¬®«¥ªã« ¢¡«¨§¨ «¨æ  ç¥«®¢¥ª , â. ¥.¢¤ «¨ ®â ¯®« , ¯®â®«ª  ¨ áâ¥­®ª à ¡®ç¥£® ¯®¬¥é¥-­¨ï, â® ¤¨ääã§¨¥© £ §®¢ ¬®¦­® ¯à¥­¥¡à¥çì. �ãáâì

n1(t) , n2(t) , n3(t) , n4(t) | ª®­æ¥­âà æ¨¨ ¬®«¥ªã«¢¥é¥áâ¢ UF6 (£ §), UOF4 (£ §), UO2F2 (£ §), HF(£ §) ¢ ¬®¬¥­â ¢à¥¬¥­¨ t . �®£¤  ¤«ï £ §®¢ ¬®¦­®§ ¯¨á âì á«¥¤ãîéãî ­ ç «ì­ãî § ¤ çã ¤«ï á¨áâ¥¬ëãà ¢­¥­¨© ­¥¯à¥àë¢­®áâ¨:ddtnk = 4Xm=1 ak;mnm; k = 1; 4; t 2 (0;+1);n1(0) = n1;0; n2(0) = 0; n3(0) = 0; n4(0) = 0:�¤¥áì fak;mg | ­¥ª®â®à ï ¬ âà¨æ , ®¯¨áë¢ îé ï¯à®æ¥ááë £¨¤à®«¨§  ¨ ª® £ã«ïæ¨¨. �ë ¯à¥¤¯®« -£ ¥¬, çâ® ¬ âà¨æ  fak;mg ¨¬¥¥â ç¥âëà¥ «¨­¥©­®­¥§ ¢¨á¨¬ëå á®¡áâ¢¥­­ëå ¢¥ªâ®à  �1 , �2 , �3 , �4¨ ®âà¨æ â¥«ì­ë¥ á®¡áâ¢¥­­ë¥ §­ ç¥­¨ï ��1 , ��2 ,��3 , ��4 .�¥è ï ­ ç «ì­ãî § ¤ çã ¤«ï £ §®¢, ¯®«ãç ¥¬nk(t) = 4Xi=1 �k;iCie��it:�¤¥áì Ci | ª®íää¨æ¨¥­âë, ®¯à¥¤¥«ï¥¬ë¥ ¨§ ­ ç «ì-­ëå ãá«®¢¨©.�ãáâì q = 3:922 � 10�4 ¬3 /á | ®¡ê¥¬ ¢®§¤ãå ,¢¤ëå ¥¬®£® ¢ ¥¤¨­¨æã ¢à¥¬¥­¨. �®£¤  ç¨á«® ¬®«¥ªã«¢¥é¥áâ¢  á ­®¬¥à®¬ k , ¢¤®å­ãâëå ­  ¢à¥¬¥­­®¬¯à®¬¥¦ãâª¥ [0; t] :Nk(t) = q tZ0 d~t nk(~t) = q 4Xi=1 �k;iCi 1�i �1� e��it� :� «¥¥ ®â¤¥«ì­® à áá¬®âà¨¬ ãà ­á®¤¥à¦ é¥¥ ¢¥-é¥áâ¢® UO2F2 ( íà®§®«ì) ¨ äâ®àá®¤¥à¦ é¥¥ ¢¥-é¥áâ¢® HF ( íà®§®«ì). �¥à¥©¤¥¬ ª á®áâ ¢«¥-­¨î ãà ¢­¥­¨©, ®¯¨áë¢ îé¨å ¯®¢¥¤¥­¨¥ ¢¥é¥áâ¢ UO2F2 ( íà®§®«ì) (á®®â¢¥âáâ¢¥­­® ¢¥é¥áâ¢  HF( íà®§®«ì)). �à¥¤¯®«®¦¨¬, çâ® ¢ ¯à®æ¥áá¥ ª® £ã-«ïæ¨¨ á à §«¨ç­®© ¢¥à®ïâ­®áâìî ®¡à §ãîâáï  íà®-§®«ì­ë¥ ç áâ¨æë à §«¨ç­ëå à ¤¨ãá®¢. �¡®§­ ç¨¬ç¥à¥§ g0 ¤¨ää¥à¥­æ¨ «ì­ãî äã­ªæ¨î à á¯à¥¤¥«¥-­¨ï à ¤¨ãá®¢  íà®§®«ì­ëå ç áâ¨æ, ®¡à §ãîé¨åáï



�¥áâ­¨ª �®áª®¢áª®£® ã­¨¢¥àá¨â¥â . �¥à¨ï 3. �¨§¨ª . �áâà®­®¬¨ï. 2006. ò1 37¢ ¯à®æ¥áá¥ ª® £ã«ïæ¨¨. � à ¡®â¥ [2] ¯®ª § ­®, çâ®¤«ï  íà®§®«ì­ëå ç áâ¨æ UO2F2 äã­ªæ¨ï g0 ®¯¨áë-¢ ¥âáï «®£ à¨ä¬¨ç¥áª¨ ­®à¬ «ì­ë¬ § ª®­®¬g0(r) = 1p2� ln(�g)r exp0@� ln(r)� ln(rg)p2 ln(�g) !21Aá® á«¥¤ãîé¨¬¨ §­ ç¥­¨ï¬¨ ¯ à ¬¥âà®¢ rg; �g :rg = 2:744 �10�6 ¬, �g = 2:18 . �à¥¤¯®«®¦¨¬, çâ® ¤«ï íà®§®«ì­ëå ç áâ¨æ HF äã­ªæ¨ï g0 ®¯¨áë¢ ¥âáï«®£ à¨ä¬¨ç¥áª¨ ­®à¬ «ì­ë¬ § ª®­®¬ á® á«¥¤ãîé¨-¬¨ §­ ç¥­¨ï¬¨ ¯ à ¬¥âà®¢ rg; �g : rg = 5:5 � 10�7 ¬,�g = 2:18 .�ãáâì np(z; t) | ¯®«­ ï ª®­æ¥­âà æ¨ï ¬®«¥ªã«¨­â¥à¥áãîé¥£® ­ á ¢¥é¥áâ¢  ¢ á®áâ ¢¥ ¢á¥å  í-à®§®«ì­ëå ç áâ¨æ ­  ¢ëá®â¥ z ¢ ¬®¬¥­â ¢à¥¬¥-­¨ t ; n0(r; z; t) | ã¤¥«ì­ ï (¯® à ¤¨ãá ¬  íà®§®«ì-­ëå ç áâ¨æ) ª®­æ¥­âà æ¨ï ¬®«¥ªã« ¨­â¥à¥áãîé¥£®­ á ¢¥é¥áâ¢  ¢ á®áâ ¢¥  íà®§®«ì­ëå ç áâ¨æ à ¤¨ã-á  r ­  ¢ëá®â¥ z ¢ ¬®¬¥­â ¢à¥¬¥­¨ t . �ç¥¢¨¤­®,np(z; t) = 1R0 d~r n0(~r; z; t) .�ã¤¥¬ áç¨â âì, çâ® ¤¨ääã§¨¥©  íà®§®«ì­ëå ç á-â¨æ ¬®¦­® ¯à¥­¥¡à¥çì. �à®¬¥ â®£®, ¯à¥¤¯®«®¦¨¬,çâ®  íà®§®«ì­ë¥ ç áâ¨æë ¤¢¨¦ãâáï à ¢­®¬¥à­®¨ ¯àï¬®«¨­¥©­® ¯®¤ ¤¥©áâ¢¨¥¬ á¨«ë âï¦¥áâ¨ ¨ á¨«ë¢ï§ª®£® âà¥­¨ï. � à áá¬ âà¨¢ ¥¬®© ¬®¤¥«¨ áª®-à®áâì  íà®§®«ì­®© ç áâ¨æë à ¤¨ãá  r ®¯à¥¤¥«ï-¥âáï ¢ëà ¦¥­¨¥¬ v(r) = 
r2 . �¤¥áì 
 = m1g6��r31 ;m1 = 308 � 1:67 � 10�27 ª£ | ¬ áá  ¬®«¥ªã«ë UO2F2(á®®â¢¥âáâ¢¥­­® m1 = 20 � 1:67 � 10�27 ª£ | ¬ áá ¬®«¥ªã«ë HF); r1 � 3 � 10�10 ¬ | à ¤¨ãá ¬®«¥ªã«ë¨­â¥à¥áãîé¥£® ­ á ¢¥é¥áâ¢ ; g = 9:81 ¬/á2 | ãáª®-à¥­¨¥ á¢®¡®¤­®£® ¯ ¤¥­¨ï; � = 1:84 � 10�5 ­ �á/¬2 |ª®íää¨æ¨¥­â ¢ï§ª®áâ¨ ¢®§¤ãå .�¥¯¥àì ¬®¦­® ­ ¯¨á âì ­ ç «ì­ãî § ¤ çã ¤«ïãà ¢­¥­¨ï ­¥¯à¥àë¢­®áâ¨ ¤«ï ã¤¥«ì­®© (¯® à ¤¨-ãá ¬  íà®§®«ì­ëå ç áâ¨æ) ª®­æ¥­âà æ¨¨ ¬®«¥ªã«¨­â¥à¥áãîé¥£® ­ á ¢¥é¥áâ¢ :@@tn0(r; z; t) = v(r) @@zn0(r; z; t) + g0(r)F (t);z 2 (0; h); t 2 (0;+1);n0(r; z; 0) = 0; z 2 (0; h); n0(r; h; t) = 0; t 2 (0;+1):�¤¥áì h = 3 ¬ | ¢ëá®â  ª®¬­ âë; á« £ ¥¬®¥v(r) @@zn0(r; z; t) ®¯¨áë¢ ¥â ¤à¥©ä ¬®«¥ªã« ¨­â¥à¥áã-îé¥£® ­ á ¢¥é¥áâ¢  ¢ á®áâ ¢¥  íà®§®«ì­ëå ç áâ¨æà ¤¨ãá  r ¯®¤ ¤¥©áâ¢¨¥¬ á¨«ë âï¦¥áâ¨ ¨ á¨«ë ¢ï§ª®-£® âà¥­¨ï; á« £ ¥¬®¥ g0(r)F (t) ®¯¨áë¢ ¥â ¯®ï¢«¥­¨¥¬®«¥ªã« UO2F2 (HF) ¢ á®áâ ¢¥  íà®§®«ì­ëå ç áâ¨æà ¤¨ãá  r §  áç¥â ª® £ã«ïæ¨¨ £ §®®¡à §­®£® UO2F2(HF), F (t) =P4m=1 bmnm(t) , bm | ­¥ª®â®àë¥ ª®íä-ä¨æ¨¥­âë, ®¯¨áë¢ îé¨¥ ¯à®æ¥áá ª® £ã«ïæ¨¨.

�¥è ï ­ ç «ì­ãî § ¤ çã ¤«ï  íà®§®«¥© ¬¥â®¤®¬å à ªâ¥à¨áâ¨ª, ¯®«ãç ¥¬n0(r; z; t) = g0(r) tZ0 d~t F (~t) == g0(r) 4Xm=1 bm 4Xi=1 �m;iCi 1�i �1� e��it�¯à¨ z + v(r)t6 h ,n0(r; z; t) = g0(r) tZt�h�zv(r) d~t F (~t) == g0(r) 4Xm=1 bm 4Xi=1 �m;iCi 1�i �e��i�t�h�zv(r)� � e��it�¯à¨ z + v(r)t > h . �¡®§­ ç¨¬ R(z; t) =qh�z
t . �¥-âàã¤­® ¯®¤áç¨â âì, çâ®np(z; t) =+1Z0 d~r n0(~r; z; t) = 4Xm=1bm 4Xi=1�m;iCi'1(z; t; �i):�¤¥áì'1(z; t; �) = 1� 12  erf  ln(R(z; t))� ln(rg)p2 ln(�g) !+ 1!�� 1� e��t + 1� 1p� +1Zln(R(z;t))�ln(rg)p2 ln(�g) dx exp��x2 �� ��t� h� z
r2g exp��x2p2 ln(�g)���:�¤¥«ì­®¥ (¯® à ¤¨ãá ¬  íà®§®«ì­ëå ç áâ¨æ) ç¨á-«® ¬®«¥ªã« ¨­â¥à¥áãîé¥£® ­ á ¢¥é¥áâ¢  ¢ á®áâ ¢¥ íà®§®«ì­ëå ç áâ¨æ à ¤¨ãá  r , ¢¤®å­ãâëå ­  ¢ëá®-â¥ z ­  ¢à¥¬¥­­®¬ ¯à®¬¥¦ãâª¥ [0; t] :N 0(r; z; t) = q tZ0 d~t n0(r; z; ~t);N 0(r; z; t) = qg0(r) 4Xm=1 bm 4Xi=1 �m;iCi ��� 1�i t� 1�2i �1� e��it�� ¯à¨ z + v(r)t6 h;N 0(r; z; t) = qg0(r) 4Xm=1 bm 4Xi=1 �m;iCi ��� 1�i h� zv(r) � 1�2i �e��i�t�h�zv(r)� � e��it��¯à¨ z + v(r)t > h:19 ���, ä¨§¨ª ,  áâà®­®¬¨ï, ò1



38 �¥áâ­¨ª �®áª®¢áª®£® ã­¨¢¥àá¨â¥â . �¥à¨ï 3. �¨§¨ª . �áâà®­®¬¨ï. 2006. ò1�®«­®¥ ç¨á«® ¬®«¥ªã« ¨­â¥à¥áãîé¥£® ­ á ¢¥é¥áâ¢ ¢ á®áâ ¢¥ ¢á¥å  íà®§®«ì­ëå ç áâ¨æ, ¢¤®å­ãâëå ­ ¢ëá®â¥ z ­  ¢à¥¬¥­­®¬ ¯à®¬¥¦ãâª¥ [0; t] :Np(z; t) = +1Z0 d~r N 0(~r; z; t) == 4Xm=1 bm 4Xi=1 �m;iCi'2(z; t; �i):�¤¥áì'2(z; t; �) =�1� t� 1�2� 12 �� erf  ln(R(z; t))� ln(rg)p2 ln(�g) !+1!++ 1�2 e��t + 1� h� z
r2g exp �2(ln�g)2��� 12  1� erf  ln(R(z; t))� ln(rg) + 2(ln�g)2p2 ln(�g) !!�� 1�2 1p� +1Zln(R(z;t))�ln(rg)p2 ln(�g) dx exp��x2�� ��t� h� z
r2g exp��x 2p2 ln(�g)���:�ë«® ¯à®¢¥¤¥­® ¢ëç¨á«¥­¨¥ á«¥¤ãîé¨å ¢¥«¨ç¨­:n1(t) + n2(t) + n3(t) | ª®­æ¥­âà æ¨ï  â®¬®¢ ãà ­ ¢ á®áâ ¢¥ £ §®¢; 4n1(t) + 2n2(t) + n4(t) | ª®­æ¥­â-

à æ¨ï < ªâ¨¢­ëå>  â®¬®¢ äâ®à  ¢ á®áâ ¢¥ £ §®¢(¨¬¥îâáï ¢ ¢¨¤ã â¥  â®¬ë äâ®à , ª®â®àë¥ à ­® ¨«¨¯®§¤­® ¯¥à¥©¤ãâ ¢ á®áâ ¢ ¢¥é¥áâ¢  HF ¨ á¬®£ãâ ¯à¨-ç¨­¨âì ¢à¥¤ ç¥«®¢¥ªã); m0;U(N1(t)+N2(t)+N3(t)) |¬ áá  ¢¤®å­ãâëå  â®¬®¢ ãà ­  ¢ á®áâ ¢¥ £ §®¢ (§¤¥áìm0;U = 238 � 1:67 � 10�27 ª£ | ¬ áá   â®¬  ãà ­ ),m0;F(4N1(t) + 2N2(t) + N4(t)) | ¬ áá  ¢¤®å­ãâëå< ªâ¨¢­ëå>  â®¬®¢ äâ®à  ¢ á®áâ ¢¥ £ §®¢ (§¤¥áìm0;F = 19 � 1:67 � 10�27 ª£ | ¬ áá   â®¬  äâ®à ),np;U(z; t) | ª®­æ¥­âà æ¨ï  â®¬®¢ ãà ­  ¢ á®áâ -¢¥  íà®§®«ì­ëå ç áâ¨æ; np;F(z; t) | ª®­æ¥­âà -æ¨ï  â®¬®¢ äâ®à  ¢ á®áâ ¢¥  íà®§®«ì­ëå ç áâ¨æ;m0;UNp;U(z; t) | ¬ áá  ¢¤®å­ãâëå  â®¬®¢ ãà ­ ¢ á®áâ ¢¥  íà®§®«¥©; m0;UNp;F(z; t) | ¬ áá  ¢¤®å­ã-âëå < ªâ¨¢­ëå>  â®¬®¢ äâ®à  ¢ á®áâ ¢¥  íà®§®«¥©.� áç¥âë ¯à®¢®¤¨«¨áì ¤«ï á«ãç ï n1;0 = 1021 ¬�3 ;�1 = ln(2)2 á�1 , �2 = ln(2)20 á�1 , �3 = ln(2)50 á�1 ,�4 = ln(2)50 á�1 ; b1 = 0 , b2 = 0 , b3 = ln(2)50 á�1 , b4 = 0¤«ï UO2F2 ; b1 = 0 , b2 = 0 , b3 = 0 , b4 = ln(2)50 c�1¤«ï HF; z = 1:5 ¬.�¥§ã«ìâ âë à áç¥â®¢ ¯à¨¢¥¤¥­ë ¢ â ¡«¨æ¥. �§¯à¨¢¥¤¥­­ëå à áç¥â­ëå ¤ ­­ëå ¯® ãà ­ã ¢¨¤­®á«¥¤ãîé¥¥.1. �®­æ¥­âà æ¨ï  â®¬®¢ ãà ­  ¢ á®áâ ¢¥ ¢á¥å£ §®¢ ¡ëáâà® ã¡ë¢ ¥â á® ¢à¥¬¥­¥¬. �¥à¥§ 10 ¬¨­®­  ã¬¥­ìè ¥âáï ¡®«¥¥, ç¥¬ ­  ¤¢  ¯®àï¤ª ,   ç¥à¥§30 ¬¨­ áâ ­®¢¨âáï ­¨¦¥ ¯à®¨§¢®¤áâ¢¥­­®£® ä®­  ­ ¯à¥¤¯à¨ïâ¨ïå, ¨á¯®«ì§ãîé¨å £¥ªá äâ®à¨¤ ãà ­ .2. �®­æ¥­âà æ¨ï  â®¬®¢ ãà ­  ¢ á®áâ ¢¥  íà®§®-«¥© à áâ¥â ¢ â¥ç¥­¨¥ ¯¥à¢ëå ¯ïâ¨ ¬¨­ãâ,   ¤ «¥¥¬¥¤«¥­­® ã¡ë¢ ¥â â ª, çâ® ãà®¢¥­ì ¯à®¨§¢®¤áâ¢¥­-­®£® ä®­  ¤®áâ¨£ ¥âáï â®«ìª® ç¥à¥§ ­¥áª®«ìª® áãâ®ª.�à ­. �¢ à¨©­ ï á¨âã æ¨ï. �à¥­¥¡à¥¦¥­¨¥ ¤¨ääã§¨¥©. �â®à. �¢ à¨©­ ï á¨âã æ¨ï. �à¥­¥¡à¥¦¥­¨¥ ¤¨ääã§¨¥©.�®«¨¤¨á¯¥àá­ë¥  íà®§®«¨, rg = 2:744 ¬ª¬, rv = 1:49 ¬ª¬ �®«¨¤¨á¯¥àá­ë¥  íà®§®«¨, rg = 0:55 ¬ª¬, rv = 0:3 ¬ª¬nU 1/¬3 mU ¬£ ¢¤®å­ãâ ï nF 1/¬3 mF ¬£ ¢¤®å­ãâ ït �ã¬¬  �ã¬¬  �íà®§®«¨ �ã¬¬  �ã¬¬  �íà®§®«¨�íà®§®«¨ £ §®¢ �íà®§®«¨ £ §®¢ + áã¬¬  �íà®§®«¨ £ §®¢ �íà®§®«¨ £ §®¢ + áã¬¬ £ §®¢ £ §®¢10 á 1:23 � 1019 9:88 � 1020 5:56 � 10�3 1:55 1:56 2:13 � 1020 3:79 � 1021 1 � 10�2 4:9 � 10�1 5 � 10�120 á 5:43 � 1019 9:45 � 1020 5:42 � 10�2 3:06 3:12 5:3 � 1020 3:47 � 1021 6 � 10�2 9:4 � 10�1 11 ¬¨­ 3:23 � 1020 6:63 � 1020 1:21 8:11 9:32 1:77 � 1021 2:23 � 1021 6:4 � 10�1 2:35 2:995 ¬¨­ 6:41 � 1020 2:71 � 1019 2:46 � 101 1:59 � 101 4:05 � 101 3:91 � 1021 8:68 � 1019 1:06 � 101 4:37 1:49 � 10110 ¬¨­ 4:29 � 1020 4:24 � 1018 4:92 � 101 1:62 � 101 6:54 � 101 4 � 1021 1:36 � 1018 2:54 � 101 4:45 2:99 � 10120 ¬¨­ 2:44 � 1020 1:04 � 1018 7:92 � 101 1:62 � 101 9:54 � 101 4 � 1021 3:31 � 1014 5:53 � 101 4:45 5:97 � 10130 ¬¨­ 1:65 � 1020 2:53 � 1010 9:78 � 101 1:62 � 101 1:14 � 102 3:99 � 1021 8:08 � 1010 8:51 � 101 4:45 8:95 � 10140 ¬¨­ 1:21 � 1020 6:17 � 106 1:11 � 102 1:62 � 101 1:27 � 102 3:98 � 1021 1:97 � 107 1:15 � 102 4:45 1:19 � 10250 ¬¨­ 9:34 � 1019 1:51 � 103 1:21 � 102 1:62 � 101 1:37 � 102 3:97 � 1021 4:82 � 103 1:45 � 102 4:45 1:49 � 1021 ç 7:48 � 1019 0 1:29 � 102 1:62 � 101 1:45 � 102 3:96 � 1021 1:18 1:74 � 102 4:45 1:78 � 1021.5 ç 4:38 � 1019 0 1:45 � 102 1:62 � 101 1:61 � 102 3:93 � 1021 0 2:63 � 102 4:45 2:67 � 1022 ç 2:9 � 1019 0 1:54 � 102 1:62 � 101 1:71 � 102 3:89 � 1021 0 3:5 � 102 4:45 3:54 � 1026 ç 4:57 � 1018 0 1:81 � 102 1:62 � 101 1:97 � 102 3:55 � 1021 0 1:102 � 103 4:45 1:02 � 1031 áãâ 2:34 � 1017 0 1:9 � 102 1:62 � 101 2:08 � 102 2:5 � 1021 0 3:4 � 103 4:45 3:4 � 10310 áãâ 3:24 � 1014 0 1:94 � 102 1:62 � 101 2:1 � 102 4:91 � 1020 0 1:35 � 104 4:45 1:35 � 104



�¥áâ­¨ª �®áª®¢áª®£® ã­¨¢¥àá¨â¥â . �¥à¨ï 3. �¨§¨ª . �áâà®­®¬¨ï. 2006. ò1 393. � áá  ãà ­ , ¢¤®å­ãâ®£® á £ § ¬¨, á â®ç­®áâìî¤® á®âëå ¤®«¥© ¬¨««¨£à ¬¬  à áâ¥â ¯¥à¢ë¥ 10 ¬¨­,  ¤ «¥¥ ­¥ ¬¥­ï¥âáï. �â® ®¡êïá­ï¥âáï ¡ëáâà®â®©¯à®æ¥áá  £¨¤à®«¨§  ¨ â¥¬, çâ® ¯® ¨áâ¥ç¥­¨¨ 10 ¬¨­¯à ªâ¨ç¥áª¨ ¢¥áì ãà ­ á®áà¥¤®â®ç¨¢ ¥âáï ¢  íà®-§®«ïå.4. � áá  ãà ­ , ¢¤®å­ãâ®£® á  íà®§®«ï¬¨, ¢ ¯¥à-¢ãî ¬¨­ãâã á¨«ì­® ®âáâ ¥â ®â ¬ ááë ãà ­ , ¢¤®å-­ãâ®£® á £ § ¬¨. �¤­ ª® ã¦¥ ç¥à¥§ 10 ¬¨­ ®­ áâ ­®¢¨âáï ¢ âà¨ à §  ¡®«ìè¥, ç¥¬ ¬ áá  ãà ­ ,¢¤®å­ãâ®£® á £ § ¬¨, ¨ ¤ «¥¥ ¯à®¤®«¦ ¥â à áâ¨¢¯«®âì ¤® 10 áãâ, å®âï áª®à®áâì à®áâ  á® ¢à¥¬¥­¥¬ã¡ë¢ ¥â.�§ ¯à¨¢¥¤¥­­ëå à áç¥â­ëå ¤ ­­ëå ¯® äâ®àã¢¨¤­® á«¥¤ãîé¥¥.1. � ç¥áâ¢¥­­® ¯®¢¥¤¥­¨¥ äâ®à  á®¢¯ ¤ ¥â á ¯®¢¥-¤¥­¨¥¬ ãà ­ .2. � ª®«¨ç¥áâ¢¥­­®¬ ®â­®è¥­¨¨ ­ã¦­® ®â¬¥â¨âì

á«¥¤ãîé¨¥ à §«¨ç¨ï. �â®à ®á¥¤ ¥â ¬¥¤«¥­­¥¥, ç¥¬ãà ­. �¥à¥§ áãâª¨ ¥£® ª®­æ¥­âà æ¨ï ¢ ¢®§¤ãå¥ ­ ç¥âëà¥ ¯®àï¤ª  ¡®«ìè¥, ç¥¬ ª®­æ¥­âà æ¨ï ãà ­ .�à¨ íâ®¬ ¬ áá  ¢¤®å­ãâ®£® äâ®à  ¢ 16 à § ¡®«ìè¥,ç¥¬ ¬ áá  ¢¤®å­ãâ®£® ãà ­ .�à¨¢¥¤¥­­ë¥ ¤ ­­ë¥ ¯®§¢®«ïîâ ®æ¥­¨âì ¤®§ë,¯®«ãç¥­­ë¥ ç¥«®¢¥ª®¬, ¯®¯ ¢è¨¬ ¢  ¢ à¨©­ãî á¨-âã æ¨î ¨ ¯à®¡ë¢è¨¬ â ¬ ®¯à¥¤¥«¥­­®¥ ¢à¥¬ï t .�¨â¥à âãà 1. �¨àå ©¤ à®¢ �.�. �¥â®¤ ¨ áà¥¤áâ¢® ¨§¬¥à¥­¨ï £¥ªá äâ®à¨-¤  ãà ­  ¢ ¢®§¤ãå¥ // � ¤¨® ªâ¨¢­®áâì ¯à¨ ï¤¥à­ëå ¢§àë¢ å¨  ¢ à¨ïå. ��¡., 2000. C. 92.2. � ¡¥­ª® �.�., � ¤ì¨­ �.�., � ¤ì¨­ �.�. // �§¢. �ª ¤. ¯à®¬.íª®«®£¨¨. 2002. ò4. C. 70. �®áâã¯¨«  ¢ p¥¤ ªæ¨î06.05.05
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