
 � �*&, D1 – � 3(�)��&7 5"3�0%6 ("$��)�.(8��� 0 � 1�$�2" %" &(� ( �&, 1�$�&)),. � 3(�� ((�-

 ��)��&'(" ! 5- �" ���"7(� & -���(�56$"((, ��5��&$. 
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�"�"5& 0$&%�$" ,1 �("  ( �� %��" - � ��$"/ %"� 5$"(�� ,1 �(�� � ( 0"(0. �&1(�$)++%8 0$�7 ,1 �(& 
-����"#� �%")&, %" >$ *&,, ("#&�� 2�1� ��5$�%�6 "%�#(�7  ( �� %��� %" !61&$(�*%$� (�$�3 

 ( ���!)��&$ 5",$�)� 	)���, �’/%("#, ���1"(&,, �"� 1�(&,, 	$0%�")&,, ��5-�'"%� !61&$(�*%$� (�$�7 
	�� 6 �&�# (&7. >$ 108��� 6�,1 $&1#&(�$ 30-�&'(�� #��"%��&� (" !61&$(�*%$� 	��, -&1�� 0)�$.�, 

2� "%�#("  ( �� %��" $&1&��"$"%�#  $"�)�$6, -��$&1(6 %" $�5("'")8(6 ��)8 6  ) �%�� ( �� %�*& 
��"7(� & $ #"�!6%(8�#6. � ���"7(& ("��26+%80, % #-� $�1�!6%�6 6�"(�$�7 0���$�(� 5 
��$���0%,(%�(&$08���� ��1�$�2". �"-"0� 6�"(6 ��$���0%,(%�(&$08���� ��1�$�2" �*&(++%8 ,� 

("�!&)8.& $ @$��-&. 
��&1(� �( �� %�'(�7 0%�"% �&7 ���"7(� 1� 2030 ���6, -)"(6/%80, 51&�0(�%� ("#&� 2�1� ("��26$"((, 

$�1�!6$"((, 6�"(6 $ 8,6 �"5� – $&1 0,8 %�0. %�(/�&� 1� 6,4 %�0. %�(/�&�. 

�" ��0.1 ("$�1�%80, #�1 )8 ,1 �(�--")�$(��� *��)6 (<;C). � ���"7(& <;C (  5"#�( (��, $&106%(& 
0 �# (%�, 2� $�1&) (& ��$%�# ��)8���#. ���(�� &5 0 �# (%&$ <;C -&1 '"0 -�"�%�'(�7 1&,)8(�0%&, 
( �"%�$(� $-)�$"/ (" �%�'6+'  -����1(  0 � 1�$�2  & )+1�(6 (�"% ���&, 	 & � �-��#&(+$"(�3 �0&!, 

60  ("0 ) ((, (�"% ���&, �), 0%$��++'� 1�1"%��$  �"1&"*&�(  ("$"(%"� ((, $&1 -����1(�3 (Nature 

Occurring Radioactive Materials) & % 3(�� ((�3 �"1&�"�%�$(�3 #"% �&")&$ %" 73 3&#&'(�3 0-�)6�. 

 
��0.1. <1 �(�--")�$(�� *��) 

 
�"1&"*&�(" ! 5- �" %" -��%��"1&"*&�(�� 5"3�0% -� $&1(�. ((+ 1� -�"�%�'(�7 1&,)8(�0%& !"56/%80, 

(" $�����0%"((& �0(�$(�3 -��(*�-&$: -��(*�-6 $�-�"$1"(�0%&, -��(*�-6 ( - � $�2 ((,, -��(*�-6 

�-%�#&5"*&7. 
;�� $�1�!6$"((& %" - � ��!*& 6�"(�$�3 �61 �-��#&( ((, - �0�(")6 $&1!6$"/%80, $&1 �"1&�"�%�$(�3 

 ) # (%&$ 2� 0-��'�(,+%8 1�1"%��$  1� -����1(��� �"1&"*&�(  ("$"(%"� ((, (&5�%�-� �"1&�"�%�$(�3 
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1�$��&0(6+'�3 &5�%�-&$ (�"1&�(6�)&1�) ( K
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19 , V
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23 , Rb
87

37
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115

49
, Te
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52 , La
138

57 , Ce
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58 , Nd
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, Sm
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62 , Gd
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Hf
174

72
, Pt
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) � 1 ,��3  &(.�3. 

�"�!&)8.6 ( ! 5- �6 1), - �0�(")6 %" -�"*&$(��&$, 2� 5"1&,(& 6 �")65,3, 1  $&1!6$"/%80, 

�-��#&( ((, $&1 NORM, 0%"(�$),%8 �"1&�"�%�$(& �"5� - &5�%�-� �"1�(6 (�"1�(6, %���(6 %" "�%�(�(6) 6 

-�/1("((& 5 -�)�$�#� '"0%�(�"#�. �)&1 -&1�� 0)�%�, 2� 6 1�5�$�#6 ("$"(%"� ((& (" ���"(&5# )+1�(� 

- � $"�(� ("�!&)8." -�%�#" $"�" (") ��%8 (1� 75%) &5�%�-"# �"1�(6. 

;�%"((, $�5("' ((, &(1�$&16")8(�3 1�5 -�"*&$(��&$ %"/"!� - �0�(")6 ."3% $&1 &(���-���$"(�3 

NORM / $&1���%�# & -�%� !6/ -�1")8.�3 ("6��$�3 1�0)&1� (8: 0%$�� ((, % 3(&'(�3 5"0�!&$ 

&1 (%�4&�"*&7 & $�#&�+$"(8 $ � ")8(�#6 '"0&; ��5��!�" %" 0%$�� ((, % 3(&'(�3 5"0�!&$ &(1�$&16")8(��� 

-��5("' ((,; ��5��!�" # %�1&$ �"((8��� $�,$) ((, �&$(&$ 5"���5 & ( ! 5- � 5 # %�+  4 �%�$(��� 

5"-�!&�"((, & 6( #��)�$) ((, �'&�6$"(�3 1 0%�6�*&�. 


