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Sr-92 Y-92 

Y-87  Sr-87m 

Zr-95 Nb-95m 

Zr-97 Nb-97m, Nb-97 

Mo-99  Tc-99m 

Tc-95m  Tc-95 

Tc-96m Tc-96 

Ru-103 Rh-103m 

Ru-106 Rh-106 

Pd-103 Rh-103m 

Ag-108m Ag-108 

Ag-110m Ag-110 

Cd-115 In-115m 

In-114m In-114 

Sn-113 In-113m 

Sn-121m Sn-121 

Sn-126 Sb-126m 

Te-118 Sb-118 

Te-127m Te-127 

Te-129m Te-129 

Te-131m Te-131 

Te-132 I-132 

I-135 Xe-135m 

Xe-122 I-122 

Cs-137 Ba-137m 

Ba-131 Cs-131 

Ba-140 La-140 

Ce-144 Pr-144m, Pr-144 

Pm-148m Pm-148 

Gd-146 Eu-146 

Dy-166 Ho-166 

Hf-172 Lu-172 

W-178 Ta-178 

W-188 Re-188 

Re-189 Os-189m 

Os-194 Ir-194 

Ir-189 Os-189m 

Pt-188 Ir-188 

Hg-194 Au-194 

Hg-195m Hg-195 







































































































































































































































































































































































































































































































































































































































































































































































































































































































































































 4.3-1

�=�E�:�<�: 4.3 
�B�K�I�H�E�V�A�H�<�:�G�B�? �<�:�=�H�G�H�<-�P�B�K�L�?�J�G, �K�T�?�F�G�U�O �P�B�K�L�?�J�G, �D�H�G�L�?�C�G�?�J�H�<-
�P�B�K�L�?�J�G �B �K�T�?�F�G�U�O �D�M�A�H�<�H�<-�P�B�K�L�?�J�G, �D�H�L�E�U �D�H�L�H�J�U�O �B�A�=�H�L�H�<�E�?�G�U 
�B�A �F�?�L�:�E�E�:, �:  �L�:�D�@�? �<�:�=�H�G�H�<–�;�:�L�:�J�?�C �B �F�G�H�=�H�W�E�?�F�?�G�L�G�U�O �=�:�A�H�<�U�O 

�D�H�G�L�?�C�G�?�J�H�< (�F�W�=�D) 
 

�I�j�b�f�_�q�Z�g�b�_: �\ �h�l�g�h�r�_�g�b�b �i�_�j�_�g�h�k�g�u�o �p�b�k�l�_�j�g �b �f�g�h�]�h�w�e�_�f�_�g�l�g�u�o �]�Z�a�h�\�u�o 
�d�h�g�l�_�c�g�_�j�h�\ �H�H�G (�F�W�=�D) �k�f. �]�e�Z�\�m 4.2; �\ �h�l�g�h�r�_�g�b�b �d�h�g�l�_�c�g�_�j�h�\-
�p�b�k�l�_�j�g �b�a �Z�j�f�b�j�h�\�Z�g�g�u�o �\�h�e�h�d�g�h�f �i�e�Z�k�l�f�Z�k�k �k�f. �]�e�Z�\�m 4.4; �\ 
�h�l�g�h�r�_�g�b�b �\�Z�d�m�m�f�g�u�o �p�b�k�l�_�j�g �^�e�y �h�l�o�h�^�h�\ �k�f. �]�e�Z�\�m 4.5. 

 
4.3.1 �K�N�?�J�: �I�J�B�F�?�G�?�G�B�Y 
 
4.3.1.1 �< �g�Z�k�l�h�y�s�_�c �]�e�Z�\�_ �b�a�e�h�`�_�g�u �l�j�_�[�h�\�Z�g�b�y, �d�h�l�h�j�u�_ �i�j�_�^�t�y�\�e�y�x�l�k�y  �d �\�Z�]�h�g�Z�f-�p�b�k�l�_�j�g�Z�f, 

�k�t�_�f�g�u�f �p�b�k�l�_�j�g�Z�f  �b �\�Z�]�h�g�Z�f-�[�Z�l�Z�j�_�y�f, �d �d�h�g�l�_�c�g�_�j�Z�f-�p�b�k�l�_�j�g�Z�f, �k�t�_�f�g�u�f �d�m�a�h�\�Z�f-
�p�b�k�l�_�j�g�Z�f �b �F�W�=�D, �d�h�l�h�j�u�_ �b�k�i�h�e�v�a�m�x�l�k�y  �^�e�y �i�_�j�_�\�h�a�d�b �]�Z�a�h�h�[�j�Z�a�g�u�o, �`�b�^�d�b�o, �l�\�_�j�^�u�o 
�i�h�j�h�r�d�h�h�[�j�Z�a�g�u�o �b�e�b �]�j�Z�g�m�e�b�j�h�\�Z�g�g�u�o �\�_�s�_�k�l�\. 

 
4.3.1.2 �?�k�e�b �g�b�`�_�k�e�_�^�m�x�s�b�_ �l�j�_�[�h�\�Z�g�b�y �b�a�e�h�`�_�g�u �i�h �\�k�_�c �r�b�j�b�g�_ �k�l�j�Z�g�b�p�u, �l�h �h�g�b 

�j�Z�k�i�j�h�k�l�j�Z�g�y�x�l�k�y �g�Z �\�Z�]�h�g�u-�p�b�k�l�_�j�g�u, �k�t�_�f�g�u�_ �p�b�k�l�_�j�g�u,  �\�Z�]�h�g�u-�[�Z�l�Z�j�_�b, �d�h�g�l�_�c�g�_�j�Z-
�p�b�k�l�_�j�g�u, �k�t�_�f�g�u�_ �d�m�a�h�\�Z-�p�b�k�l�_�j�g�u �b �F�W�=�D, �i�_�j�_�q�b�k�e�_�g�g�u�_ �\ �i. 4.3.1.1   �?�k�e�b �k�l�j�Z�g�b�p�Z 
�i�h�^�_�e�_�g�Z �\�_�j�l�b�d�Z�e�v�g�h�c �q�_�j�l�h�c �g�Z �^�\�_ �d�h�e�h�g�d�b, �l�h :  
- �\ �e�_�\�h�c  �d�h�e�h�g�d�_ �b�a�e�h�`�_�g�u �l�j�_�[�h�\�Z�g�b�y, �d�h�l�h�j�u�_  �i�j�b�f�_�g�y�x�l�k�y �l�h�e�v�d�h  �d �\�Z�]�h�g�Z�f-
�p�b�k�l�_�j�g�Z�f, �k�t�_�f�g�u�f �p�b�k�l�_�j�g�Z�f �b �\�Z�]�h�g�Z�f–�[�Z�l�Z�j�_�y�f; 
- �\ �i�j�Z�\�h�c �d�h�e�h�g�d�_ �b�a�e�h�`�_�g�u �l�j�_�[�h�\�Z�g�b�y , �d�h�l�h�j�u�_ �i�j�b�f�_�g�y�x�l�k�y  �l�h�e�v�d�h  �d �d�h�g�l�_�c�g�_�j�Z�f-
�p�b�k�l�_�j�g�Z�f, �k�t�_�f�g�u�f �d�m�a�h�\�Z�f-�p�b�k�l�_�j�g�Z�f �b �F�W�=�D. 

 
4.3.1.3 �< �j�Z�a�^�_�e�_ 4.3.2 �b�a�e�h�`�_�g�u �i�h�e�h�`�_�g�b�y, �i�j�b�f�_�g�y�_�f�u�_ �d �\�Z�]�h�g�Z�f-�p�b�k�l�_�j�g�Z�f, �k�t�_�f�g�u�f 

�p�b�k�l�_�j�g�Z�f, �d�h�g�l�_�c�g�_�j�Z�f-�p�b�k�l�_�j�g�Z�f, �k�t�_�f�g�u�f �d�m�a�h�\�Z�f-�p�b�k�l�_�j�g�Z�f, �i�j�_�^�g�Z�a�g�Z�q�_�g�g�u�f �^�e�y 
�i�_�j�_�\�h�a�d�b �\�_�s�_�k�l�\ �\�k�_�o �d�e�Z�k�k�h�\, �Z �l�Z�d�`�_ �d �\�Z�]�h�g�Z�f–�[�Z�l�Z�j�_�y�f �b �F�W�=�D, �i�j�_�^�g�Z�a�g�Z�q�_�g�g�u�f 
�^�e�y �i�_�j�_�\�h�a�d�b �]�Z�a�h�\ �d�e�Z�k�k�Z 2. �< �j�Z�a�^�_�e�Z�o 4.3.3 �b 4.3.4 �k�h�^�_�j�`�Z�l�k�y �k�i�_�p�b�Z�e�v�g�u�_ 
�i�h�e�h�`�_�g�b�y, �^�h�i�h�e�g�y�x�s�b�_ �b�e�b �b�a�f�_�g�y�x�s�b�_ �i�h�e�h�`�_�g�b�y �j�Z�a�^�_�e�Z 4.3.2. 

 
4.3.1.4 �< �h�l�g�h�r�_�g�b�b �l�j�_�[�h�\�Z�g�b�c, �d�Z�k�Z�x�s�b�o�k�y �b�a�]�h�l�h�\�e�_�g�b�y, �h�[�h�j�m�^�h�\�Z�g�b�y, �h�n�b�p�b�Z�e�v�g�h�]�h 

�m�l�\�_�j�`�^�_�g�b�y �l�b�i�Z, �b�k�i�u�l�Z�g�b�c �b �f�Z�j�d�b�j�h�\�d�b, �k�f. �]�e�Z�\�m 6.8. 
 
4.3.1.5 �< �h�l�g�h�r�_�g�b�b �i�_�j�_�o�h�^�g�u�o �f�_�j, �d�Z�k�Z�x�s�b�o�k�y �i�j�b�f�_�g�_�g�b�y �l�j�_�[�h�\�Z�g�b�c �g�Z�k�l�h�y�s�_�c �]�e�Z�\�u, �k�f. 

�k�h�h�l�\�_�l�k�l�\�_�g�g�h:  
 

�i. 1.6.3.         �i. 1.6.4. 
 
 
4.3.2         �I�H�E�H�@�?�G�B�Y, �I�J�B�F�?�G�Y�?�F�U�? �D�H �<�K�?�F �D�E�:�K�K�:�F 
 
4.3.2.1 �B�k�i�h�e�v�a�h�\�Z�g�b�_ 

�<�_�s�_�k�l�\�h, �i�h�^�i�Z�^�Z�x�s�_�_ �i�h�  ̂�i�j�_�^�i�b�k�Z�g�b�y �I�j�b�e. 2 �d �K�F�=�K, �f�h�`�_�l �i�_�j�_�\�h�a�b�l�v�k�y �\ �\�Z�]�h�g�Z�o-
�p�b�k�l�_�j�g�Z�o, �k�t�_�f�g�u�o �p�b�k�l�_�j�g�Z�o, �\�Z�]�h�g�Z�o-�[�Z�l�Z�j�_�y�o, �d�h�g�l�_�c�g�_�j�Z�o-�p�b�k�l�_�j�g�Z�o, �k�t�_�f�g�u�o 
�d�m�a�h�\�Z�o-�p�b�k�l�_�j�g�Z�o �b �F�W�=�D �l�h�e�v�d�h �\ �l�h�f �k�e�m�q�Z�_, �_�k�e�b �\ �d�h�e�h�g�d�_ 12 �l�Z�[�e�b�p�u A �]�e�Z�\�u 3.2 
�m�d�Z�a�Z�g �d�h�^ �p�b�k�l�_�j�g�u �\ �k�h�h�l�\�_�l�k�l�\�b�b �k �i.�i. 4.3.3.1.1 �b 4.3.4.1.1. 
 

4.3.2.1.2. �L�j�_�[�m�_�f�u�c �l�b�i �p�b�k�l�_�j�g�u, �\�Z�]�h�g�Z-�[�Z�l�Z�j�_�b �b �F�W�=�D �m�d�Z�a�Z�g �\ �\�b�^�_ �d�h�^�Z �\ �d�h�e�h�g�d�_ 12 �l�Z�[�e�b�p�u 
�:  �]�e�Z�\�u 3.2. �D�h�^ �p�b�k�l�_�j�g�u �k�h�k�l�h�b�l �b�a �[�m�d�\ �b �p�b�n�j, �j�Z�k�i�h�e�h�`�_�g�g�u�o �\ �h�i�j�_�^�_�e�_�g�g�h�f 
�i�h�j�y�^�d�_. �J�Z�k�r�b�n�j�h�\�d�Z �d�h�^�Z �p�b�k�l�_�j�g �b�a�e�h�`�_�g�Z: 
 - �^�e�y  �\�_�s�_�k�l�\ �d�e�Z�k�k�Z 2 – �\ �i. 4.3.3.1.1; 
 - �^�e�y �\�_�s�_�k�l�\ �d�e�Z�k�k�h�\ �k 3 �i�h 9 – �\ �i. 4.3.4.1.1. 

  �>�h�i�h�e�g�b�l�_�e�v�g�u�_ �l�j�_�[�h�\�Z�g�b�y �^�e�y �\�_�s�_�k�l�\ �d�e�Z�k�k�h�\ 5.2 �b 7 �i�j�b�\�_�^�_�g�u �\ �i. 4.3.4.1.3. 
 

4.3.2.1.3 �L�j�_�[�m�_�f�u�c �l�b�i �p�b�k�l�_�j�g�u, �i�j�_�^�i�b�k�u�\�Z�_�f�u�c �\ �i. 4.3.2.1.2, �k�h�h�l�\�_�l�k�l�\�m�_�l �g�Z�b�f�_�g�_�_ �k�l�j�h�]�b�f 
�l�j�_�[�h�\�Z�g�b�y�f �\ �h�l�g�h�r�_�g�b�b �d�h�g�k�l�j�m�d�p�b�b, �d�h�l�h�j�Z�y �f�h�`�_�l �[�u�l�v �b�k�i�h�e�v�a�h�\�Z�g�Z �^�e�y �i�_�j�_�\�h�a�d�b 
�j�Z�k�k�f�Z�l�j�b�\�Z�_�f�h�]�h �h�i�Z�k�g�h�]�h �\�_�s�_�k�l�\�Z, �_�k�e�b �\ �g�Z�k�l�h�y�s�_�c �]�e�Z�\�_ �b�e�b �\ �]�e�Z�\�_ 6.8 �g�_ 
�i�j�_�^�m�k�f�h�l�j�_�g�h �b�g�h�_. �F�h�`�g�h �b�k�i�h�e�v�a�h�\�Z�l�v �p�b�k�l�_�j�g�u, �k�h�h�l�\�_�l�k�l�\�m�x�s�b�_ �d�h�^�Z�f, �d�h�l�h�j�u�_ 
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�i�j�_�^�i�b�k�u�\�Z�x�l �[�h�e�_�_ �\�u�k�h�d�h�_ �f�b�g�b�f�Z�e�v�g�h�_ �j�Z�k�q�_�l�g�h�_ �^�Z�\�e�_�g�b�_ �b�e�b �[�h�e�_�_ �k�l�j�h�]�b�_ 
�l�j�_�[�h�\�Z�g�b�y �\ �h�l�g�h�r�_�g�b�b �h�l�\�_�j�k�l�b�c �^�e�y �g�Z�i�h�e�g�_�g�b�y �b�e�b �h�i�h�j�h�`�g�_�g�b�y �b�e�b 
�i�j�_�^�h�o�j�Z�g�b�l�_�e�v�g�u�o �d�e�Z�i�Z�g�h�\/�m�k�l�j�h�c�k�l�\ (�k�f. �i. 4.3.3.1.1 �^�e�y �d�e�Z�k�k�Z 2 �b �i. 4.3.4.1.1 �^�e�y 
�d�e�Z�k�k�h�\ 3–9). 

 
4.3.2.1.4 �I�j�b �i�_�j�_�\�h�a�d�_ �g�_�d�h�l�h�j�u�o �\�_�s�_�k�l�\, �d �p�b�k�l�_�j�g�Z�f, �\�Z�]�h�g�Z�f–�[�Z�l�Z�j�_�y�f �b �F�W�=�D 

�i�j�_�^�t�y�\�e�y�x�l�k�y �^�h�i�h�e�g�b�l�_�e�v�g�u�_ �l�j�_�[�h�\�Z�g�b�y, �d�h�l�h�j�u�_ �m�d�Z�a�Z�g�u �d�Z�d �k�i�_�p�b�Z�e�v�g�u�_ 
�i�h�e�h�`�_�g�b�y �\ �d�h�e�h�g�d�_ 13 �l�Z�[�e�b�p�u �:  �]�e�Z�\�u 3.2. 

 
4.3.2.1.5 �P�b�k�l�_�j�g�u, �\�Z�]�h�g�u–�[�Z�l�Z�j�_�b �b �F�W�=�D �^�h�e�`�g�u �a�Z�]�j�m�`�Z�l�v�k�y �l�h�e�v�d�h �l�_�f�b �h�i�Z�k�g�u�f�b 

�\�_�s�_�k�l�\�Z�f�b, �d �i�_�j�_�\�h�a�d�_ �d�h�l�h�j�u�o �h�g�b �^�h�i�m�s�_�g�u �\ �k�h�h�l�\�_�l�k�l�\�b�b �k �i. 6.8.2.3.1 �b �d�h�l�h�j�u�_ �i�j�b 
�d�h�g�l�Z�d�l�_ �k �f�Z�l�_�j�b�Z�e�Z�f�b �d�h�l�e�Z, �i�j�h�d�e�Z�^�h�d, �h�[�h�j�m�^�h�\�Z�g�b�y �b �a�Z�s�b�l�g�h�c �h�[�e�b�p�h�\�d�b �g�_ �f�h�]�m�l 
�\�k�l�m�i�Z�l�v �k �g�b�f�b �\ �h�i�Z�k�g�m�x �j�_�Z�d�p�b�x (�k�f. �j�Z�a�^�_�e 1.2.1), �h�[�j�Z�a�h�\�u�\�Z�l�v �h�i�Z�k�g�u�_ �i�j�h�^�m�d�l�u 
�b�e�b �k�g�b�`�Z�l�v �i�j�h�q�g�h�k�l�v �w�l�b�o �f�Z�l�_�j�b�Z�e�h�\1). 

 
4.3.2.1.6 �I�b�s�_�\�u�_ �i�j�h�^�m�d�l�u �f�h�]�m�l �i�_�j�_�\�h�a�b�l�v�k�y �\ �p�b�k�l�_�j�g�Z�o, �b�k�i�h�e�v�a�h�\�Z�\�r�b�o�k�y �^�e�y �i�_�j�_�\�h�a�d�b 

�h�i�Z�k�g�u�o �\�_�s�_�k�l�\, �e�b�r�v �\ �l�h�f �k�e�m�q�Z�_, �_�k�e�b �i�j�b�g�y�l�u �g�_�h�[�o�h�^�b�f�u�_ �f�_�j�u �^�e�y 
�i�j�_�^�h�l�\�j�Z�s�_�g�b�y �g�Z�g�_�k�_�g�b�y  �d�Z�d�h�]�h �[�u  �l�h �g�b �[�u�e�h �\�j�_�^�Z �a�^�h�j�h�\�v�x �e�x�^�_�c �b �`�b�\�h�l�g�u�o.2) 

 
4.3.2.1.7 �L�_�o�g�b�q�_�k�d�Z�y �^�h�d�m�f�_�g�l�Z�p�b�y (�g�Z �e�x�[�h�f �g�h�k�b�l�_�e�_ �b�g�n�h�j�f�Z�p�b�b) �g�Z �p�b�k�l�_�j�g�m �^�h�e�`�g�Z 

�g�Z�o�h�^�b�l�v�k�y �m �k�h�[�k�l�\�_�g�g�b�d�Z �b�e�b �h�i�_�j�Z�l�h�j�Z, �d�h�l�h�j�u�_ �^�h�e�`�g�u �i�j�_�^�h�k�l�Z�\�b�l�v �^�h�d�m�f�_�g�l�Z�p�b�x 
�i�h �l�j�_�[�h�\�Z�g�b�x �d�h�f�i�_�l�_�g�l�g�h�]�h �h�j�]�Z�g�Z. �L�_�o�g�b�q�_�k�d�Z�y �^�h�d�m�f�_�g�l�Z�p�b�y �g�Z �p�b�k�l�_�j�g�m �^�h�e�`�g�Z 
�\�_�k�l�b�k�v �\ �l�_�q�_�g�b�_ �k�j�h�d�Z �k�e�m�`�[�u �p�b�k�l�_�j�g�u �b �i�h�k�e�_ �\�u�\�h�^�Z �p�b�k�l�_�j�g�u �b�a �w�d�k�i�e�m�Z�l�Z�p�b�b 
�o�j�Z�g�b�l�v�k�y �\ �l�_�q�_�g�b�_ 15 �f�_�k�y�p�_�\. 

 �< �k�e�m�q�Z�_ �k�f�_�g�u �k�h�[�k�l�\�_�g�g�b�d�Z �b�e�b �h�i�_�j�Z�l�h�j�Z �\ �l�_�q�_�g�b�_ �k�j�h�d�Z �k�e�m�`�[�u �p�b�k�l�_�j�g�u 
�l�_�o�g�b�q�_�k�d�Z�y �^�h�d�m�f�_�g�l�Z�p�b�y �g�Z �p�b�k�l�_�j�g�m �^�h�e�`�g�Z �i�_�j�_�^�Z�\�Z�l�v�k�y �g�h�\�h�f�m �k�h�[�k�l�\�_�g�g�b�d�m �b�e�b 
�h�i�_�j�Z�l�h�j�m. 

 �D�h�i�b�b �l�_�o�g�b�q�_�k�d�h�c �^�h�d�m�f�_�g�l�Z�p�b�b �g�Z �p�b�k�l�_�j�g�m �b �g�_�h�[�o�h�^�b�f�u�_ �^�h�d�m�f�_�g�l�u �^�h�e�`�g�u 
�i�_�j�_�^�Z�\�Z�l�v�k�y �\ �j�Z�k�i�h�j�y�`�_�g�b�_ �w�d�k�i�_�j�l�Z �b�e�b �i�j�_�^�i�j�b�y�l�b�y, �m�i�h�e�g�h�f�h�q�_�g�g�u�o �d�h�f�i�_�l�_�g�l�g�u�f 
�h�j�]�Z�g�h�f (�k�f. �i.�i. 6.8.2.4.5 �b�e�b 6.8.3.4.16) �i�h �b�k�i�u�l�Z�g�b�y�f, �i�j�h�\�_�j�d�Z�f �b �d�h�g�l�j�h�e�x �p�b�k�l�_�j�g 
�i�j�b �i�j�h�\�_�^�_�g�b�b �i�_�j�b�h�^�b�q�_�k�d�b�o �i�j�h�\�_�j�h�d �b�e�b �\�g�_�i�e�Z�g�h�\�h�]�h �d�h�g�l�j�h�e�y. 

 
4.3.2.2 �K�l�_�i�_�g�v �g�Z�i�h�e�g�_�g�b�y 
 
4.3.2.2.1 �I�j�b �a�Z�]�j�m�a�d�_ �p�b�k�l�_�j�g, �i�j�_�^�g�Z�a�g�Z�q�_�g�g�u�o �^�e�y �i�_�j�_�\�h�a�d�b �`�b�^�d�h�k�l�_�c �i�j�b �l�_�f�i�_�j�Z�l�m�j�_ 

�h�d�j�m�`�Z�x�s�_�c �k�j�_�^�u, �g�_ �^�h�e�`�g�u �i�j�_�\�u�r�Z�l�v�k�y �m�d�Z�a�Z�g�g�u�_ �g�b�`�_ �a�g�Z�q�_�g�b�y �k�l�_�i�_�g�b 
�g�Z�i�h�e�g�_�g�b�y:  

 
�Z) �^�e�y �e�_�]�d�h�\�h�k�i�e�Z�f�_�g�y�x�s�b�o�k�y �\�_�s�_�k�l�\ �[�_�a �^�h�i�h�e�g�b�l�_�e�v�g�h�c �h�i�Z�k�g�h�k�l�b (�g�Z�i�j�b�f�_�j 

�y�^�h�\�b�l�h�k�l�v �b�e�b �d�h�j�j�h�a�b�h�g�g�h�k�l�v) �i�_�j�_�\�h�a�b�f�u�o �\ �p�b�k�l�_�j�g�Z�o �k �\�_�g�l�b�e�y�p�b�h�g�g�h�c �k�b�k�l�_�f�h�c 
�b�e�b �i�j�_�^�h�o�j�Z�g�b�l�_�e�v�g�u�f�b �d�e�Z�i�Z�g�Z�f�b (�^�Z�`�_ �_�k�e�b �i�_�j�_� ̂ �g�b�f�b �m�k�l�Z�g�h�\�e�_�g�Z �j�Z�a�j�u�\�g�Z�y 
�f�_�f�[�j�Z�g�Z): 

�K�l�_�i�_�g�v �g�Z�i�h�e�g�_�g�b�y =  
)(1

100

�f �gtt ���� �D
, % �\�f�_�k�l�b�f�h�k�l�b; 

�a�^�_�k�v �b �g�b�`�_  
�D – �k�j�_�^�g�y�y �\�_�e�b�q�b�g�Z �d�h�w�n�n�b�p�b�_�g�l�Z �h�[�t�_�f�g�h�]�h �j�Z�k�r�b�j�_�g�b�y �`�b�^�d�h�k�l�b �\ �i�j�_�^�_�e�Z�o 
�f�_�`�^�m 15°C �b 50°C, �d�h�l�h�j�Z�y �\�u�q�b�k�e�y�_�l�k�y �i�h �n�h�j�f�m�e�_:  
 
 
 
 
�]�^�_ d15 �b d50 – �i�e�h�l�g�h�k�l�v �`�b�^�d�h�k�l�b �i�j�b �l�_�f�i�_�j�Z�l�m�j�_ 15°C �b 50°C �k�h�h�l�\�_�l�k�l�\�_�g�g�h. 
 t�f   – �f�Z�d�k�b�f�Z�e�v�g�Z�y �k�j�_�^�g�_�h�[�t�_�f�g�Z�y �l�_�f�i�_�j�Z�l�m�j�Z �`�b�^�d�h�k�l�b �i�j�b �i�_�j�_�\�h�a�d�_, º�K. 
 t�g  – �l�_�f�i�_�j�Z�l�m�j�Z �`�b�^�d�h�k�l�b �\�h �\�j�_�f�y �g�Z�i�h�e�g�_�g�b�y, º�K. 

 

                                                 
1) �< �k�e�m�q�Z�_ �g�_�h�[�o�h�^�b�f�h�k�l�b �k�e�_�^�m�_�l �i�j�h�d�h�g�k�m�e�v�l�b�j�h�\�Z�l�v�k�y �k �b�a�]�h�l�h�\�b�l�_�e�_�f �p�b�k�l�_�j�g�u, �\�Z�]�h�g�Z-�[�Z�l�Z�j�_�b �b�e�b 
�F�W�=�D, �Z �l�Z�d�`�_ �i�j�h�b�a�\�h�^�b�l�_�e�_�f �\�_�s�_�k�l�\�Z �b �d�h�f�i�_�l�_�g�l�g�u�f �h�j�]�Z�g�h�f �i�h �i�h�\�h�^�m �k�h�\�f�_�k�l�b�f�h�k�l�b �\�_�s�_�k�l�\�Z �k 
�f�Z�l�_�j�b�Z�e�Z�f�b �p�b�k�l�_�j�g�u, �\�Z�]�h�g�Z–�[�Z�l�Z�j�_�b �b�e�b �F�W�=�D. 
2) �I�j�b �\�\�h�a�_ �b �\�u�\�h�a�_ �i�b�s�_�\�u�o �i�j�h�^�m�d�l�h�\ �\/�b�a �J�_�k�i�m�[�e�b�d�m �D�Z�a�Z�o�k�l�Z�g, �J�h�k�k�b�c�k�d�m�x �N�_�^�_�j�Z�p�b�x 
�b�k�i�h�e�v�a�h�\�Z�g�b�_ �p�b�k�l�_�j�g �b�a-�i�h�  ̂�i�_�j�_�\�h�a�d�b �h�i�Z�k�g�u�o �\�_�s�_�k�l�\ �a�Z�i�j�_�s�Z�_�l�k�y. 
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 4.3-3

�[) �^�e�y �y�^�h�\�b�l�u�o �b�e�b �d�h�j�j�h�a�b�h�g�g�u�o �\�_�s�_�k�l�\ (�e�_�]�d�h�\�h�k�i�e�Z�f�_�g�y�x�s�b�o�k�y �b�e�b 
�g�_�\�h�k�i�e�Z�f�_�g�y�x�s�b�o�k�y), �i�_�j�_�\�h�a�b�f�u�o �\ �p�b�k�l�_�j�g�Z�o �k �\�_�g�l�b�e�y�p�b�h�g�g�h�c �k�b�k�l�_�f�h�c �b�e�b 
�i�j�_�^�h�o�j�Z�g�b�l�_�e�v�g�u�f�b �d�e�Z�i�Z�g�Z�f�b (�^�Z�`�_ �_�k�e�b �i�_�j�_� ̂ �g�b�f�b �m�k�l�Z�g�h�\�e�_�g�Z �j�Z�a�j�u�\�g�Z�y 
�f�_�f�[�j�Z�g�Z): 

�K�l�_�i�_�g�v �g�Z�i�h�e�g�_�g�b�y =  
)(1

98

�f �gtt ���� �D
, % �\�f�_�k�l�b�f�h�k�l�b; 

�\) �^�e�y �e�_�]�d�h�\�h�k�i�e�Z�f�_�g�y�x�s�b�o�k�y �b �k�e�Z�[�h�y�^�h�\�b�l�u�o �b�e�b �k�e�Z�[�h�d�h�j�j�h�a�b�h�g�g�u�o �\�_�s�_�k�l�\, 
�i�_�j�_�\�h�a�b�f�u�o �\ �]�_�j�f�_�l�b�q�g�h �a�Z�d�j�u�l�u�o �p�b�k�l�_�j�g�Z�o �[�_�a �i�j�_�^�h�o�j�Z�g�b�l�_�e�v�g�h�]�h �m�k�l�j�h�c�k�l�\�Z: 

�K�l�_�i�_�g�v �g�Z�i�h�e�g�_�g�b�y =  
)(1

97

�f �gtt ���� �D
, % �\�f�_�k�l�b�f�h�k�l�b; 

�])  �^�e�y �k�b�e�v�g�h�y�^�h�\�b�l�u�o, �y�^�h�\�b�l�u�o, �k�b�e�v�g�h�d�h�j�j�h�a�b�h�g�g�u�o �b�e�b �d�h�j�j�h�a�b�h�g�g�u�o �\�_�s�_�k�l�\ 
(�e�_�]�d�h�\�h�k�i�e�Z�f�_�g�y�x�s�b�o�k�y �b�e�b �g�_�\�h�k�i�e�Z�f�_�g�y�x�s�b�o�k�y), �i�_�j�_�\�h�a�b�f�u�o �\ �]�_�j�f�_�l�b�q�g�h 
�a�Z�d�j�u�l�u�o �p�b�k�l�_�j�g�Z�o �[�_�a �i�j�_�^�h�o�j�Z�g�b�l�_�e�v�g�h�]�h �m�k�l�j�h�c�k�l�\�Z: 

�K�l�_�i�_�g�v �g�Z�i�h�e�g�_�g�b�y =  
)(1

95

�f �gtt ���� �D
, % �\�f�_�k�l�b�f�h�k�l�b. 

4.3.2.2.2 �F�Z�d�k�b�f�Z�e�v�g�Z�y �k�j�_�^�g�_�h�[�t�_�f�g�Z�y �l�_�f�i�_�j�Z�l�m�j�Z �`�b�^�d�h�k�l�b (t�f ) �i�j�b�g�b�f�Z�_�l�k�y �j�Z�\�g�h�c 50°C, �a�Z 
�b�k�d�e�x�q�_�g�b�_�f �i�_�j�_�\�h�a�h�d �\ �m�k�e�h�\�b�y�o �m�f�_�j�_�g�g�h�]�h �d�e�b�f�Z�l�Z �b�e�b �\ �w�d�k�l�j�_�f�Z�e�v�g�u�o 
�d�e�b�f�Z�l�b�q�_�k�d�b�o �m�k�e�h�\�b�y�o, �d�h�]�^�Z �k�h�h�l�\�_�l�k�l�\�m�x�s�b�_ �d�h�f�i�_�l�_�g�l�g�u�_ �h�j�]�Z�g�u �f�h�]�m�l �j�Z�a�j�_�r�b�l�v 
�b�k�i�h�e�v�a�h�\�Z�l�v, �\ �a�Z�\�b�k�b�f�h�k�l�b �h�l �d�h�g�d�j�_�l�g�h�]�h �k�e�m�q�Z�y, �[�h�e�_�_ �g�b�a�d�m�x �b�e�b �[�h�e�_�_ �\�u�k�h�d�m�x 
�l�_�f�i�_�j�Z�l�m�j�m.  

 
 4.3.2.2.3   �I�h�e�h�`�_�g�b�y �i. 4.3.2.2.1 �Z)–�]) �g�_ �i�j�b�f�_�g�y�x�l�k�y �d �p�b�k�l�_�j�g�Z�f, �l�_�f�i�_�j�Z�l�m�j�Z �k�h�^�_�j�`�b�f�h�]�h 

�d�h�l�h�j�u�o �i�j�b �i�h�f�h�s�b �g�Z�]�j�_�\�Z�l�_�e�v�g�h�]�h �m�k�l�j�h�c�k�l�\�Z �i�h�^�^�_�j�`�b�\�Z�_�l�k�y �i�j�b �i�_�j�_�\�h�a�d�_ �\�u�r�_ 
50°C. �< �k�e�m�q�Z�_, �_�k�e�b �p�b�k�l�_�j�g�Z �h�[�h�j�m�^�h�\�Z�g�Z �g�Z�]�j�_�\�Z�l�_�e�v�g�u�f �m�k�l�j�h�c�k�l�\�h�f, �^�h�e�`�_�g 
�b�k�i�h�e�v�a�h�\�Z�l�v�k�y �l�_�j�f�h�j�_�]�m�e�y�l�h�j �^�e�y �h�[�_�k�i�_�q�_�g�b�y �l�h�]�h, �q�l�h�[�u �\�h �\�j�_�f�y �i�_�j�_�\�h�a�d�b 
�f�Z�d�k�b�f�Z�e�v�g�Z�y �k�l�_�i�_�g�v �g�Z�i�h�e�g�_�g�b�y �g�_ �i�j�_�\�u�r�Z�e�Z 95% �\�f�_�k�l�b�f�h�k�l�b, �Z �l�_�f�i�_�j�Z�l�m�j�Z �^�h�e�`�g�Z 
�[�u�l�v �h�l�j�_�]�m�e�b�j�h�\�Z�g�Z �l�Z�d, �q�l�h�[�u �\ �e�x�[�h�c �f�h�f�_�g�l �\�h �\�j�_�f�y �i�_�j�_�\�h�a�d�b �h�g�Z �g�_ �i�j�_�\�u�r�Z�e�Z 
�l�_�f�i�_�j�Z�l�m�j�m �g�Z�i�h�e�g�_�g�b�y. 

 
4.3.2.2.4 �K�l�_�i�_�g�v �g�Z�i�h�e�g�_�g�b�y �p�b�k�l�_�j�g, �i�j�_�^�g�Z�a�g�Z�q�_�g�g�u�o �^�e�y �i�_�j�_�\�h�a�d�b �`�b�^�d�h�k�l�_�c3), �^�h�e�`�g�Z 

�k�h�k�l�Z�\�e�y�l�v �f�_�g�_�_ 20% �b�e�b �[�h�e�_�_ 80% �\�f�_�k�l�b�f�h�k�l�b, �_�k�e�b �d�h�l�e�u �g�_ �j�Z�a�^�_�e�_�g�u �k �i�h�f�h�s�v�x 
�i�_�j�_�]�h�j�h�^�h�d �g�Z �h�l�k�_�d�b �f�Z�d�k�b�f�Z�e�v�g�h�c �\�f�_�k�l�b�f�h�k�l�v�x 7500 �e, �b�e�b �g�_ �h�[�h�j�m�^�h�\�Z�g�u 
�\�h�e�g�h�m�k�i�h�d�h�b�l�_�e�y�f�b.  

 
4.3.2.3 �W�d�k�i�e�m�Z�l�Z�p�b�y 
 
4.3.2.3.1 �L�h�e�s�b�g�Z �k�l�_�g�h�d �d�h�l�e�Z �\ �l�_�q�_�g�b�_ �\�k�_�]�h �i�_�j�b�h�^�Z �_�]�h �w�d�k�i�e�m�Z�l�Z�p�b�b �^�h�e�`�g�Z �[�u�l�v �g�_ �f�_�g�v�r�_ 

�f�b�g�b�f�Z�e�v�g�h�c �\�_�e�b�q�b�g�u, �i�j�_�^�i�b�k�Z�g�g�h�c: 
 

�i.�i. 6.8.2.1.17 �b 6.8.2.1.18 �i.�i. 6.8.2.1.17 – 6.8.2.1.20 
 
4.3.2.3.2            (�a�Z�j�_�a�_�j�\�b�j�h�\�Z�g�h)  �<�h �\�j�_�f�y �i�_�j�_�\�h�a�d�b �d�h�g�l�_�c�g�_�j�u-�p�b�k�l�_�j�g�u �b�e�b �F�W�=�D 

�^�h�e�`�g�u �[�u�l�v �i�h�]�j�m�`�_�g�u �g�Z �\�Z�]�h�g �l�Z�d�b�f �h�[�j�Z�a�h�f, �q�l�h�[�u 
�h�g�b �[�u�e�b �a�Z�s�b�s�_�g�u �h�[�h�j�m�^�h�\�Z�g�b�_�f �\�Z�]�h�g�Z, �b�e�b �k�Z�f�h�]�h 
�d�h�g�l�_�c�g�_�j�Z-�p�b�k�l�_�j�g�u �h�[�h�j�m�^�h�\�Z�g�b�_�f �F�W�=�D �b�e�b �^�j�m�]�b�f 
�^�h�i�h�e�g�b�l�_�e�v�g�u�f �h�[�h�j�m�^�h�\�Z�g�b�_�f �h�l �i�j�h�^�h�e�v�g�u�o �b 
�i�h�i�_�j�_�q�g�u�o �m�^�Z�j�h�\ �b �h�l �h�i�j�h�d�b�^�u�\�Z�g�b�y4). �?�k�e�b 
�d�h�g�k�l�j�m�d�p�b�y �d�h�g�l�_�c�g�_�j�h�\-�p�b�k�l�_�j�g �b�e�b �F�W�=�D, �\�d�e�x�q�Z�y 
�w�d�k�i�e�m�Z�l�Z�p�b�h�g�g�h�_ �h�[�h�j�m�^�h�\�Z�g�b�_, �f�h�`�_�l �\�u�^�_�j�`�b�\�Z�l�v 
�m�^�Z�j�u �b �m�k�l�h�c�q�b�\�Z �d �h�i�j�h�d�b�^�u�\�Z�g�b�x, �l�h �\ �i�h�^�h�[�g�h�c 
�a�Z�s�b�l�_ �g�_�l �g�_�h�[�o�h�^�b�f�h�k�l�b. 

                                                 
3) �@�b�^�d�h�k�l�v�x �k�q�b�l�Z�_�l�k�y �\�_�s�_�k�l�\�h, �d�b�g�_�f�Z�l�b�q�_�k�d�Z�y �\�y�a�d�h�k�l�v �d�h�l�h�j�h�]�h �i�j�b 20°�K �k�h�k�l�Z�\�e�y�_�l �f�_�g�_�_ 2680 
�f�f 2/�k. 
4) �I�j�b�f�_�j�u �a�Z�s�b�l�u �k�h�k�m�^�h�\ �b  �d�h�l�e�h�\: 
– �a�Z�s�b�l�Z �h�l �i�h�i�_�j�_�q�g�u�o �m�^�Z�j�h�\ �f�h�`�_�l �k�h�k�l�h�y�l�v, �g�Z�i�j�b�f�_�j, �b�a �i�j�h�^�h�e�v�g�u�o �[�Z�e�h�d, �a�Z�s�b�s�Z�x�s�b�o �k�h�k�m�^�u �k 
�h�[�_�b�o �[�h�d�h�\�u�o �k�l�h�j�h�g �g�Z �m�j�h�\�g�_ �k�j�_�^�g�_�c �e�b�g�b�b; 
– �a�Z�s�b�l�Z �h�l �h�i�j�h�d�b�^�u�\�Z�g�b�y �f�h�`�_�l �k�h�k�l�h�y�l�v, �g�Z�i�j�b�f�_�j, �b�a �m�k�b�e�b�\�Z�x�s�b�o �d�h�e�_�p �b�e�b �[�Z�e�h�d, �a�Z�d�j�_�i�e�_�g�g�u�o 
�i�h�i�_�j�_�d �j�Z�f�u �d�h�g�l�_�c�g�_�j�Z-�p�b�k�l�_�j�g�u �b�e�b �F�W�=�D; 
– �a�Z�s�b�l�Z �h�l �i�j�h�^�h�e�v�g�h�]�h �m�^�Z�j�Z �f�h�`�_�l �k�h�k�l�h�y�l�v, �g�Z�i�j�b�f�_�j, �b�a �j�Z�f�u. 
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