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�H.�I . �=�e�m�a�^�Z�g�v 

�G�Z�p�•�h�g�Z�e�v�g�Z �Z�d�Z�^�_�f�•�y �>�_�j�`�Z�\�g�h�€ �i�j�b�d�h�j�^�h�g�g�h�€ �k�e�m�`�[�b �M�d�j�Z�€�g�b  
�•�f. �;�h�]�^�Z�g�Z �O�f�_�e�v�g�b�p�v�d�h�]�h, �O�f�_�e�v�g�b�p�v�d�b�c 

�F�?�L�H�>�B�D�: �H�P�1�G�X�<�:�G�G�Y �?�N�?�D�L�B�<�G�H�K�L�1 �A�:�K�L�H�K�M�<�:�G�G�Y �I�1�>�J�H�A�>�1�E�1�< 
�R�<�B�>�D�H�=�H �J�?�:�=�M�<�:�G�G�Y �>�?�J�@�:�<�G�H�2 �I�J�B�D�H�J�>�H�G�G�H�2 �K�E�M�@�;�B �M�D�J�:�2�G�B 

�I�1�> �Q�:�K �M�Q�:�K�L�1 �M �K�L�:�;�1�E�1�A�:�P�1�C�G�B�O �>�1�Y�O �<�1�C�K�V�D (�K�B�E) 

�M �k�l�Z�l�l�• �j�h�a�j�h�[�e�_�g�h �f�_�l�h�^�b�d�m �h�p�•�g�x�\�Z�g�g�y �_�n�_�d�l�b�\�g�h�k�l�• �a�Z�k�l�h�k�m�\�Z�g�g�y �i�•�^�j�h�a�^�•�e�•�\ �r�\�b�^�d�h�]�h �j�_�Z�]�m-
�\�Z�g�g�y �>�_�j�`�Z�\�g�h�€ �i�j�b�d�h�j�^�h�g�g�h�€ �k�e�m�`�[�b �M�d�j�Z�€�g�b �i�•� ̂�q�Z�k �m�q�Z�k�l�• �m �k�l�Z�[�•�e�•�a�Z�p�•�c�g�b�o �^�•�y�o �\�•�c�k�v�d (�k�b�e), �\ �h�k�g�h�\�m 
�y�d�h�€ �i�h�d�e�Z�^�_�g�h �]�j�Z�n�h�Z�g�Z�e�•�l�b�q�g�m �f�h�^�_�e�v �h�p�•�g�d�b �k�m�d�m�i�g�h�]�h �i�h�l�_�g�p�•�Z�e�m. �F�_�l�h�^�b�d�Z �^�Z�} �a�f�h�]�m �h�p�•�g�b�l�b �i�h�l�_�g-
�p�•�Z�e�v�g�m �_�n�_�d�l�b�\�g�•�k�l�v �i�•�^�j�h�a�^�•�e�•�\ �r�\�b�^�d�h�]�h �j�_�Z�]�m�\�Z�g�g�y �>�_�j�`�Z�\�g�h�€ �i�j�b�d�h�j�^�h�g�g�h�€ �k�e�m�`�[�b �M�d�j�Z�€�g�b �i�•� ̂ �q�Z�k 
�m�q�Z�k�l�• �m �k�l�Z�[�•�e�•�a�Z�p�•�c�g�b�o �^�•�y�o �\�•�c�k�v�d (�k�b�e), �g�Z�h�q�g�h �i�h�[�Z�q�b�l�b �•�k�g�m�x�q�• �i�j�h�[�e�_�f�g�• �i�b�l�Z�g�g�y �l�Z �h�[�‰�j�m�g�l�m�\�Z�l�b 
�g�Z�i�j�y�f�b �€�o �m�k�m�g�_�g�g�y.  

�D�e�x�q�h�\�• �k�e�h�\�Z: �k�l�Z�[�•�e�•�a�Z�p�•�c�g�• �^�•�€ �\�•�c�k�v�d (�k�b�e), �>�_�j�`�Z�\�g�Z �i�j�b�d�h�j�^�h�g�g�Z �k�e�m�`�[�Z �M�d�j�Z�€�g�b, �i�•�^�j�h�a�^�•�e�b �r�\�b-
�^�d�h�]�h �j�_�Z�]�m�\�Z�g�g�y, �_�n�_�d�l�b�\�g�•�k�l�v �a�Z�k�l�h�k�m�\�Z�g�g�y, �f�_�l�h�^�b�d�Z �h�p�•�g�d�b. 

�<�k�l�m�i 

�I�h�k�l�Z�g�h�\�d�Z �i�j�h�[�e�_�f�b �m �a�Z�]�Z�e�v�g�h�f�m �\�b�]�e�y�^�•. 
�I�j�Z�d�l�b�d�Z �h�i�_�j�Z�l�b�\�g�h-�k�e�m�`�[�h�\�h�€ �^�•�y�e�v�g�h�k�l�• (�^�Z�e�• �H�K�>) 
�k�\�•�^�q�b�l�v, �s�h �f�_�l�h�^�b�q�g�b�c �Z�i�Z�j�Z�l �h�p�•�g�x�\�Z�g�g�y �_�n�_�d�l�b�\-
�g�h�k�l�• �^�•�c �k�b�e �• �a�Z�k�h�[�•�\ �h�j�]�Z�g�•�\ �>�_�j�`�Z�\�g�h�€ �i�j�b�d�h�j�^�h�g�g�h�€ 
�k�e�m�`�[�b �M�d�j�Z�€�g�b (�^�Z�e�• – �>�_�j�`�i�j�b�d�h�j�^�h�g�k�e�m�`�[�Z) �^�_�^�Z�e�• 
�k�l�Z�} �l�b�f �g�_�h�[�o�•�^�g�b�f �•�g�k�l�j�m�f�_�g�l�h�f �\ �^�•�y�e�v�g�h�k�l�• �h�j�]�Z�g�•�\ 
�m�i�j�Z�\�e�•�g�g�y �\�k�•�o �j�•�\�g�•�\, �a�Z �^�h�i�h�f�h�]�h�x �y�d�h�]�h �\�b�j�h�[�e�y-
�x�l�v�k�y �h�[�‰�j�m�g�l�h�\�Z�g�• �j�•�r�_�g�g�y �s�h�^�h �€�o (�k�b�e �• �a�Z�k�h�[�•�\) 
�a�Z�k�l�h�k�m�\�Z�g�g�y. �I�j�b �p�v�h�f�m, �f�_�l�h�^�b�q�g�b�c �Z�i�Z�j�Z�l �h�p�•�g�x-
�\�Z�g�g�y �_�n�_�d�l�b�\�g�h�k�l�• �^�•�y�e�v�g�h�k�l�• �i�h�\�b�g�_�g �a�Z�[�_�a�i�_�q�m�\�Z�l�b 
�d�h�j�_�d�l�g�•�k�l�v �j�_�a�m�e�v�l�Z�l�m, �f�h�`�e�b�\�•�k�l�v �c�h�]�h �d�h�g�l�j�h�e�x, 
�\�b�y�\�e�_�g�g�y �k�e�Z�[�d�b�o �f�•�k�p�v �• �g�Z �i�•�^�k�l�Z�\�• �p�v�h�]�h �\�b�a�g�Z�q�_�g-
�g�y �g�h�\�b�o �\�b�f�h�] �l�Z �j�_�d�h�f�_�g�^�Z�p�•�c. 

�H�l�`�_, �j�h�a�r�b�j�_�g�g�y �•�g�k�l�j�m�f�_�g�l�Z�e�v�g�h�€ �l�Z �j�h�a�j�Z�o�m�g-
�d�h�\�h�€ �[�Z�a�b �i�j�b�d�h�j�^�h�g�g�h�€ �g�Z�m�d�b �a�h�k�_�j�_�^�`�m�} �m�\�Z�]�m �^�h-
�k�e�•�^�g�b�d�•�\ �g�Z �h�i�j�Z�p�x�\�Z�g�g�y �f�_�l�h�^�b�d, �y�d�• �i�h�\�b�g�g�• �a�Z�[�_�a-
�i�_�q�m�\�Z�l�b �\�k�• �k�n�_�j�b �H�K�> �>�_�j�`�i�j�b�d�h�j�^�h�g�k�e�m�`�[�b.  

�:�g�Z�e�•�a �h�k�l�Z�g�g�•�o �^�h�k�e�•�^�`�_�g�v �• �i�m�[�e�•�d�Z�p�•�c, �\ 
�y�d�b�o �a�Z�i�h�q�Z�l�d�h�\�Z�g�h �\�b�j�•�r�_�g�g�y �^�Z�g�h�€ �i�j�h�[�e�_�f�b �l�Z �g�Z 
�y�d�• �h�i�b�j�Z�x�l�v�k�y �Z�\�l�h�j�b. �J�h�a�j�h�[�d�Z �f�_�l�h�^�b�d�b �h�p�•�g�x�\�Z�g�g�y 
�_�n�_�d�l�b�\�g�h�k�l�• �a�Z�k�l�h�k�m�\�Z�g�g�y �i�•�^�j�h�a�^�•�e�•�\ �r�\�b�^�d�h�]�h �j�_�Z-
�]�m�\�Z�g�g�y (�^�Z�e�• – �I�R�\�J) �>�_�j�`�i�j�b�d�h�j�^�h�g�k�e�m�`�[�b �i�•� ̂�q�Z�k 
�m�q�Z�k�l�• �m �k�l�Z�[�•�e�•�a�Z�p�•�c�g�b�o �^�•�y�o �\�•�c�k�v�d (�k�b�e) (�^�Z�e�• – 
�K�l�>�<(�K)) �[�Z�a�m�}�l�v�k�y �g�Z �j�_�a�m�e�v�l�Z�l�Z�o �^�h�k�e�•�^�`�_�g�v �Z�\�l�h�j�Z, 
�i�h�^�Z�g�b�o �m �i�h�i�_�j�_�^�g�•�o �i�m�[�e�•�d�Z�p�•�y�o �l�Z �k�m�q�Z�k�g�b�o �i�h�]�e�y-
�^�Z�o �\�_�^�_�g�g�y �K�l�>�<(�K) [1–6], �\ �y�d�b�o �\�b�a�g�Z�q�_�g�h �k�m�d�m�i-
�g�•�k�l�v �i�h�d�Z�a�g�b�d�•�\ �l�Z �f�_�l�h�^�b�q�g�b�c �i�•�^�o�•�^ �^�h �h�p�•�g�x�\�Z�g�g�y 
�_�n�_�d�l�b�\�g�h�k�l�• �a�Z�k�l�h�k�m�\�Z�g�g�y �I�R�\�J �>�_�j�`�i�j�b�d�h�j�^�h�g�k-
�e�m�`�[�b �i�•� ̂�q�Z�k �m�q�Z�k�l�• �m �K�l�>�<(�K). �A�Z�a�g�Z�q�_�g�_ �h�[�m�f�h�\�e�x�} 
�g�_�h�[�o�•�^�g�•�k�l�v �• �Z�d�l�m�Z�e�v�g�•�k�l�v �^�Z�g�h�€ �k�l�Z�l�l�•. 

�F�_�l�h�x �k�l�Z�l�l�• �} �j�h�a�j�h�[�d�Z �f�_�l�h�^�b�d�b �h�p�•�g�x�\�Z�g�g�y 
�_�n�_�d�l�b�\�g�h�k�l�• �a�Z�k�l�h�k�m�\�Z�g�g�y �i�•�^�j�h�a�^�•�e�•�\ �r�\�b�^�d�h�]�h 
�j�_�Z�]�m�\�Z�g�g�y �>�_�j�`�i�j�b�d�h�j�^�h�g�k�e�m�`�[�b �i�•� ̂ �q�Z�k �m�q�Z�k�l�• �m 
�k�l�Z�[�•�e�•�a�Z�p�•�c�g�b�o �^�•�y�o �\�•�c�k�v�d (�k�b�e). 

�<�b�d�e�Z�^ �h�k�g�h�\�g�h�]�h �f�Z�l�_�j�•�Z�e�m 

�I�•�^ �f�_�l�h�^�b�d�h�x �h�p�•�g�x�\�Z�g�g�y �_�n�_�d�l�b�\�g�h�k�l�• �a�Z-
�k�l�h�k�m�\�Z�g�g�y �I�R�\�J �>�_�j�`�i�j�b�d�h�j�^�h�g�k�e�m�`�[�b �i�•� ̂ �q�Z�k 
�m�q�Z�k�l�• �m �K�l�>�<(�K) �j�h�a�m�f�•�}�f�h �i�j�h�p�_�^�m�j�m (�i�h�k�e�•�^�h�\-
�g�•�k�l�v) �a�^�•�c�k�g�x�\�Z�g�g�y �h�i�_�j�Z�p�•�c (�j�h�a�j�Z�o�m�g�d�•�\), �y�d�• 
�k�i�j�y�f�h�\�Z�g�• �g�Z �j�h�a�\'�y�a�Z�g�g�y �f�_�l�b �^�h�k�e�•�^�`�_�g�g�y – �h�p�•-
�g�b�l�b �i�h�l�_�g�p�•�c�g�m �_�n�_�d�l�b�\�g�•�k�l�v �I�R�\�J, �y�d�Z �o�Z�j�Z�d�l�_-
�j�b�a�m�} �k�l�m�i�•�g�v �^�h�k�y�]�g�_�g�g�y �f�_�l�b (�j�•�\�_�g�v �\�b�d�h�g�Z�g�g�y 
�a�Z�\�^�Z�g�v) �i�j�b �j�_�Z�e�•�a�Z�p�•�€ �\�k�•�o �a�Z�d�e�Z�^�_�g�b�o �\ �I�R�\�J 
�f�h�`�e�b�\�h�k�l�_�c (�k�m�d�m�i�g�h�]�h �i�h�l�_�g�p�•�Z�e�m). 

�O�Z�j�Z�d�l�_�j�g�b�f�b �h�k�h�[�e�b�\�h�k�l�y�f�b �f�_�l�h�^�b�d�b, �s�h 
�i�j�h�i�h�g�m�}�l�v�k�y �}: 

�\�b�d�h�j�b�k�l�Z�g�g�y �k�b�k�l�_�f�b �i�_�j�\�b�g�g�b�o �^�Z�g�b�o, �y�d�• 
�\�k�_�[�•�q�g�h �o�Z�j�Z�d�l�_�j�b�a�m�x�l�v �j�•�\�_�g�v �q�Z�k�l�d�h�\�b�o �l�Z �k�m�d�m�i-
�g�h�]�h �i�h�l�_�g�p�•�Z�e�m �I�R�\�J; 

�\�b�[�•�j �k�b�k�l�_�f�b �i�h�d�Z�a�g�b�d�•�\, �y�d�• �g�Z�c�d�j�Z�s�h�x �f�•-
�j�h�x �o�Z�j�Z�d�l�_�j�b�a�m�x�l�v �k�l�Z�g �q�Z�k�l�d�h�\�b�o �l�Z �k�m�d�m�i�g�h�]�h 
�i�h�l�_�g�p�•�Z�e�m �I�R�\�J; 

�^�h�k�e�•�^�`�_�g�g�y �• �\�b�f�•�j�x�\�Z�g�g�y �\�•�^�o�b�e�_�g�v �n�Z�d�l�b�q-
�g�b�o �a�g�Z�q�_�g�v �i�h�d�Z�a�g�b�d�•�\ �q�Z�k�l�d�h�\�b�o �l�Z �k�m�d�m�i�g�h�]�h 
�i�h�l�_�g�p�•�Z�e�m �\�•� ̂�g�h�j�f�Z�l�b�\�g�b�o (�_�l�Z�e�h�g�g�b�o); 

�\�b�y�\�e�_�g�g�y �j�_�a�_�j�\�•�\ �i�h�l�_�g�p�•�Z�e�m �l�Z �j�h�a�j�h�[�d�Z �a�Z-
�o�h�^�•�\ �s�h�^�h �€�o �_�n�_�d�l�b�\�g�h�]�h �\�b�d�h�j�b�k�l�Z�g�g�y; 

�i�j�b�c�g�y�l�l�y �h�[�‰�j�m�g�l�h�\�Z�g�b�o �j�•�r�_�g�v �s�h�^�h �a�[�•�e�v-
�r�_�g�g�y �q�Z�k�l�d�h�\�b�o �•  �k�m�d�m�i�g�h�]�h �i�h�l�_�g�p�•�Z�e�•�\ �I�R�\�J �•, 
�\�•�^�i�h�\�•�^�g�h, �i�•�^�\�b�s�_�g�g�y �_�n�_�d�l�b�\�g�h�k�l�• �c�h�]�h �n�m�g�d�p�•�h-
�g�m�\�Z�g�g�y; 
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�f�h�`�e�b�\�•�k�l�v �j�_�c�l�b�g�]�h�\�h�€ �h�p�•�g�d�b �I�R�\�J �l�Z �i�h�j�•-
�\�g�y�g�g�y �f�•�  ̀ �k�h�[�h�x �a�g�Z�q�_�g�g�y �i�h�l�_�g�p�•�Z�e�•�\ �j�•�a�g�b�o �i�•�-̂
�j�h�a�^�•�e�•�\. 

�I�j�b �p�v�h�f�m, �i�j�b �j�h�a�j�h�[�p�• �f�_�l�h�^�b�d�b, �Z�\�l�h�j�h�f 
�[�m�e�b �i�j�b�c�g�y�l�• �g�Z�k�l�m�i�g�• �^�h�i�m�s�_�g�g�y �• �h�[�f�_�`�_�g�g�y: 

1) �P�•�e�d�h�f �h�q�_�\�b�^�g�h, �s�h �\ �o�h�^�• �\�b�d�h�g�Z�g�g�y �j�_�Z-
�e�v�g�b�o �a�Z�\�^�Z�g�v �a�\�Z�`�Z�x�q�b �g�Z �g�Z�y�\�g�•�k�l�v �\�b�i�Z�^�d�h�\�b�o 
�n�Z�d�l�h�j�•�\, �\ �l�h�f�m �q�b�k�e�• �\�Z�`�d�•�k�l�v �i�j�h�]�g�h�a�h�\�Z�g�h�k�l�• �^�•�c 
�i�j�h�l�b�\�g�b�d�Z (�i�h�j�m�r�g�b�d�•�\ �>�D), �f�_�l�h�^�b�d�Z �i�j �b�a�g�Z�q�_�g�Z 
�^�e�y �h�p�•�g�x�\�Z�g�g�y �i�h�l�_�g�p�•�c�g�h�€ �_�n�_�d�l�b�\�g�h�k�l�• �I�R�\�J 
(�k�l�m�i�•�g�v �^�h�k�y�]�g�_�g�g�y �f�_�l�b �i�j�b �\�b�d�h�j�b�k�l�Z�g�g�• �\�k�v�h�]�h 
�k�m�d�m�i�g�h�]�h �i�h�l�_�g�p�•�Z�e�m). 

2) �I�j�b �i�j�h�\�_�^�_�g�g�• �h�p�•�g�x�\�Z�g�g�y �_�n�_�d�l�b�\�g�h�k�l�•
�a�Z�k�l�h�k�m�\�Z�g�g�y �I�R�\�J �>�_�j�`�i�j�b�d�h�j�^�h�g�k�e�m�`�[�b �i�•� ̂ �q�Z�k 
�m�q�Z�k�l�• �m �K�l�>�<(�K) �\�j�Z�o�h�\�m�\�Z�\�k�y �\�i�e�b�\ �^�\�h�o �]�j�m�i 
�n�Z�d�l�h�j�•�\: �d�_�j�h�\�Z�g�b�o �l�Z �k�e�Z�[�h�d�_�j�h�\�Z�g�b�o. �<�e�b�\ �g�Z 
�_�n�_�d�l�b�\�g�•�k�l�v �a�Z�k�l�h�k�m�\�Z�g�g�y �I�R�\�J �g�_�d�_�j�h�\�Z�g�b�o �n�Z�d-
�l�h�j�•�\ �\ �f�_�l�h�^�b�p�• �g�_ �\�j�Z�o�h�\�m�x�l�v�k�y. 

3) �G�_�h�[�o�•�^�g�b�c �j�•�\�_�g�v �k�m�d�m�i�g�h�]�h �i�h�l�_�g�p�•�Z�e�m
�I�R�\�J �[�m�^�_ �a�Z�^�Z�\�Z�l�b�k�y �i�_�\�g�b�f �•�g�l�_�j�\�Z�e�h�f, �f�_�`�• �y�d�h�]�h 
�[�m�^�m�l�v �\�•�^�i�h�\�•�^�Z�l�b �f�•�g�•�f�Z�e�v�g�h �i�j�b�c�g�y�l�g�h�f�m �• �f�Z�d�k�b-
�f�Z�e�v�g�h �^�h�k�y�`�g�h�f�m �j�•�\�g�x. �I�j�b �p�v�h�f�m, �q�b�f �[�e�b�`�q�_ 
�a�g�Z�q�_�g�g�y �k�m�d�m�i�g�h�]�h �i�h�l�_�g�p�•�Z�e�m �I�R�\�J �^�h �f�Z�d�k�b�f�Z�e�v-
�g�h�]�h, �l�b�f �\�b�s�_ �_�n�_�d�l�b�\�g�•�k�l�v �H�K�> (�j�•�\�_�g�v �\�b�d�h�g�Z�g�g�y 
�a�Z�\�^�Z�g�g�y). �M�f�h�\�h�x �g�_�a�^�Z�l�g�h�k�l�• �i�•�^�j�h�a�^�•�e�m �^�h �\�b�d�h�g�Z�g-
�g�y �a�Z�\�^�Z�g�v (�a�j�b�\ �\�b�d�h�g�Z�g�g�y �a�Z�\�^�Z�g�v) �\ �n�h�j�f�Z�e�•�a�h�\�Z�g�h-
�f�m �\�b�]�e�y�^�• �[�m�^�_ �g�_�i�h�i�Z�^�Z�g�g�y �\ �^�Z�g�b�c �•�g�l�_�j�\�Z�e. 

4) �A�Z�e�_�`�g�•�k�l�v �f�•�  ̀ �j�•�\�g�_�f �\�b�d�h�g�Z�g�g�y �a�Z�\�^�Z�g�g�y
�l�Z �k�m�d�m�i�g�b�f �i�h�l�_�g�p�•�Z�e�h�f �I�R�\�J, �\ �j�h�[�h�l�• �i�j�b�c�g�y�l�h 
�e�•�g�•�c�g�h�x. 

�A�Z�]�Z�e�v�g�b�c �a�Z�^�m�f �f�_�l�h�^�b�d�b 

�F�_�l�Z, �s�h �[�m�e�Z �i�h�k�l�Z�\�e�_�g�Z �i�j�b �j�h�a�j�h�[�p�• �f�_�l�h-
�^�b�d�b, �l�Z �f�h�^�_�e�v, �y�d�Z �i�h�d�e�Z�^�_�g�Z �\ �€�€ �h�k�g�h�\�m, �\�b�a�g�Z�q�b-
�e�b �g�Z�y�\�g�•�k�l�v �\ �f�_�l�h�^�b�p�• �^�\�h�o �h�k�g�h�\�g�b�o �[�e�h�d�•�\ (�j�h�a-
�j�Z�o�m�g�d�h�\�h�]�h �c �Z�g�Z�e�•�a�m) �• 8 �_�l�Z�i�•�\:  

1) �a�[�•�j �•�g�n�h�j�f�Z�p�•�€ �i�j�h �I�R�\�J, �Z�g�Z�e�•�a �^�Z�g�b�o, �y�d�•
�\�k�_�[�•�q�g�h �o�Z�j�Z�d�l�_�j�b�a�m�x�l�v �j�•�\�_�g�v �c�h�]�h �q�Z�k�l�d�h�\�b�o �l�Z 
�k�m�d�m�i�g�h�]�h �i�h�l�_�g�p�•�Z�e�m; 

2) �\�b�a�g�Z�q�_�g�g�y �k�m�d�m�i�g�h�k�l�• �i�h�d�Z�a�g�b�d�•�\ �h�p�•�g�d�b
�i�h�l�_�g�p�•�Z�e�•�\ �l�Z �€�o �\�Z�]�b; 

3) �\�b�a�g�Z�q�_�g�g�y (�\�k�l�Z�g�h�\�e�_�g�g�y �_�l�Z�e�h�g�g�b�o) �a�g�Z-
�q�_�g�v �i�h�d�Z�a�g�b�d�•�\ �h�p�•�g�d�b; 

4) �i�j�h�\�_�^�_�g�g�y �j�h�a�j�Z�o�m�g�d�m �^�h�\�`�b�g�b �\�_�d�l�h�j�•�\
�k�m�d�m�i�g�h�]�h �i�h�l�_�g�p�•�Z�e�m �I�R�\�J; 

5) �i�h�[�m�^�h�\�Z �]�j�Z�n�•�d�m «�d�\�Z�^�j�Z�l �i�h�l�_�g�p�•�Z�e�m»
�I�R �\�J; 

6) �i�j�h�\�_�^�_�g�g�y �j�h�a�j�Z�o�m�g�d�m �k�m�d�m�i�g�h�]�h �i�h�l�_�g�p�•-
�Z�e�m �I�R�\�J; 

7) �i�j�h�\�_�^�_�g�g�y �h�p�•�g�d�b �c �Z�g�Z�e�•�a�m �q�Z�k�l�d�h�\�b�o �i�h-
�l�_�g�p�•�Z�e�•�\ �I�R�\�J; 

8) �i�j�h�\�_�^�_�g�g�y �h�p�•�g�d�b �c �Z�g�Z�e�•�a�m �k�m�d�m�i�g�h�]�h �i�h-
�l�_�g�p�•�Z�e�m �I�R�\�J �l�Z �i�j�h�]�g�h�a�h�\�Z�g�b�c �j�•�\�_�g�v �\�b�d�h�g�Z�g�g�y 
�a�Z�\�^�Z�g�v. 

�J�h�a�d�j�b�}�f�h �a�f�•�k�l �l�Z �_�l�Z�i�b �f�_�l�h�^�b�d�b �[�•�e�v�r �^�_�l�Z-
�e�v�g�h. 

�< �o�h�^�• �\�b�d�h�g�Z�g�g�y �a�Z�\�^�Z�g�v �•�a �a�Z�[�_�a�i�_�q�_�g�g�y �[�_�a-
�i�_�d�b �>�D, �a�h�d�j�_�f�Z, �i�•� ̂ �q�Z�k �m�q�Z�k�l�• �m �K�l�>�<(�K), �k�b�e�b �• 
�a�Z�k�h�[�b �I�R �\�J �j�_�Z�e�•�a�m�x�l�v �k�m�d�m�i�g�b�c �i�h�l�_�g�p�•�Z�e  �I , 

�a�Z�d�e�Z�^�_�g�b�c �\ �€�o �k�l�j�m�d�l�m�j�m, �• �y�d�b�c �[�_�a�i�h�k�_�j�_�^�g�v�h 
�\�i�e�b�g�_ �g�Z �j�_�a�m�e�v�l�Z�l �H�K�> – �j�•�\�_�g�v �\�b�d�h�g�Z�g�g�y �I�R�\�J 
�i�h�d�e�Z�^�_�g�b�o �a�Z�\�^�Z�g�v  �\�a�J . 

�<�•�^�i�h�\�•�^�g�h �^�h �a�Z�a�g�Z�q�_�g�h�]�h �j�•�\�_�g�v �\�b�d�h�g�Z�g�g�y �a�Z-
�\�^�Z�g�v �I�R�\�J �i�•� ̂ �q�Z�k �m�q�Z�k�l�• �m �K�l�>�<(�K) �[�m�^�_ �a�Z�e�_�`�Z�l�b 
�\�•� ̂ �\�_�e�b�q�b�g�b �c�h�]�h �k�m�d�m�i�g�h�]�h �i�h�l�_�g�p�•�Z�e�m , �l�h�[�l�h, 

�j�•�\�_�g�v �\�b�d�h�g�Z�g�g�y �a�Z�\�^�Z�g�v  �[�m�^�_ �n�m�g�d�p�•�}�x �\�•� ̂

 �I

�<�A�J  : 

 �<�A F m�J    ax . (1)

�I�_�j�r�b�c �_�l�Z�i. �A�[�•�j �•�g�n�h�j�f�Z�p�•�€ �i�j�h �I�R�\�J, �Z�g�Z-
�e�•�a �^�Z�g�b�o, �y�d�• �\�k�_�[�•�q�g�h �o�Z�j�Z�d�l�_�j�b�a�m�x�l�v �j�•�\�_�g�v �c�h�]�h 
�q�Z�k�l�d�h�\�b�o �l�Z �k�m�d�m�i�g�h�]�h �i�h�l�_�g�p�•�Z�e�m �a�^�•�c�k�g�x�}�l�v�k�y �i�•� ̂
�q�Z�k �i�j�h�\�_�^�_�g�g�y �^�•�e�h�\�b�o �•�]�h�j (�d�h�f�Z�g�^�g�h-�r�l�Z�[�g�b�o 
�g�Z�\�q�Z�g�v, �^�h�k�e�•�^�g�b�p�v�d�b�o �•�]�h�j), �a�Z �j�_�a�m�e�v�l�Z�l�Z�f�b �H�K�>, 
�Z�g�Z�e�•�a�m �c�h�]�h �m�d�h�f�i�e�_�d�l�h�\�Z�g�h�k�l�• �h�k�h�[�h�\�b�f �k�d�e�Z�^�h�f, 
�l�_�o�g�•�d�h�x �l�Z �h�a�[�j�h�}�g�g�y, �l�h�s�h. 

�>�j�m�]�b�c �_�l�Z�i. �<�b�a�g�Z�q�_�g�g�y �k�m�d�m�i�g�h�k�l�• �i�h�d�Z�a�g�b�d�•�\ 
�h�p�•�g�d�b �k�d�e�Z�^�h�\�b�o �k�m�d�m�i�g�h�]�h �i�h�l�_�g�p�•�Z�e�m �I�R�\�J �l�Z �€�o 
�\�Z�]�b, (�Z�\�l�h�j�h�f �i�j�h�\�_�^�_�g�h �m �i�h�i�_�j�_�^�g�•�o �^�h�k�e�•�^�`�_�g�g�y�o �• 
�\ �j�h�[�h�l�• �i�j�b�c�f�Z�x�l�v�k�y �g�Z�k�l�m�i�g�b�f�b (�l�Z�[�e. 1)): 

�L�Z�[�e�b�p�y 1 

�K�m�d�m�i�g�•�k�l�v �i�h�d�Z�a�g�b�d�•�\ �h�p�•�g�d�b �k�d�e�Z�^�h�\�b�o  
�k�m�d�m�i�g�h�]�h �i�h�l�_�g�p�•�Z�e�m �I�R�\�J �l�Z �€�o �\�Z�]�Z 

�G�Z�c�f�_�g�m�\�Z�g�g�y �]�j�m�i�b �i�h�d�Z�a�g�b�d�•�\ 
(�i�h�d�Z�a�g�b�d�•�\ �]�j�m�i�b) 

�J�Z�g�] �]�j�m�i�b 
(�i�h�d�Z�a�g�b�d�•�\) 

�H�o�h�j�h�g�g�b�c �i�h�l�_�g�p�•�Z�e (�<1) 0,17 

�D�h�_�n�•�p�•�}�g�l �h�o�h�j�h�g�g�h�]�h �i�h�l�_�g�p�•�Z�e�m 
�s�h�^�h �\�b�y�\�e�_�g�g�y �i�h�j�m�r�g�b�d�•�\ �>�D 

0,50 

�D�h�_�n�•�p�•�}�g�l �h�o�h�j�h�g�g�h�]�h �i�h�l�_�g�p�•�Z�e�m 
�s�h�^�h �a�Z�l�j�b�f�Z�g�g�y �i�h�j�m�r�g�b�d�•�\ �>�D 

0,50 

�;�h�c�h�\�b�c �i�h�l�_�g�p�•�Z�e (�<2) 0,35 
�D�h�_�n�•�p�•�}�g�l �[�h�c�h�\�h�]�h �i�h�l�_�g�p�•�Z�e�m 
�s�h�^�h �a�g�b�s�_�g�g�y �[�j�h�g�_�h�[’ �}�d�l�•�\  
�i�j�h�l�b�\�g�b�d�Z 

0,50 

�D�h�_�n�•�p�•�}�g�l �[�h�c�h�\�h�]�h �i�h�l�_�g�p�•�Z�e�m 
�s�h�^�h �a�g�b�s�_�g�g�y �`�b�\�h�€ �k�b�e�b �i�j�h�l�b-
�\�g�b�d�Z 

0,50 

�M�i�j�Z�\�e�•�g�k�v�d�b�c �i�h�l�_�g�p�•�Z�e (�<3) 0,35 
�D�h�_�n�•�p�•�}�g�l �y�d�h�k�l�• �m�i�j�Z�\�e�•�g�g�y 0,30
�D�h�_�n�•�p�•�}�g�l �h�i�_�j�Z�l�b�\�g�h�k�l�• �m�i�j�Z�\-
�e�•�g�g�y 

0,50 

�D�h�_�n�•�p�•�}�g�l �[�_�a�i�_�j�_�j�\�g�h�k�l�• �m�i�j�Z�\-
�e�•�g�g�y 

0,20 

�D�Z�^�j�h�\�b�c �i�h�l�_�g�p�•�Z�e (�<4) 0,13 
�D�h�_�n�•�p�•�}�g�l �m�d�h�f�i�e�_�d�l�h�\�Z�g�h�k�l�• 
�h�k�h�[�h�\�b�f �k�d�e�Z�^�h�f 

0,36 

�D�h�_�n�•�p�•�}�g�l �h�k�\�•�l�b �h�k�h�[�h�\�h�]�h �k�d�e�Z�^�m 0,10 
�D�h�_�n�•�p�•�}�g�l �i�h�k�Z�^�h�\�h�]�h �^�h�k�\�•�^�m 
�h�k�h�[�h�\�h�]�h �k�d�e�Z�^�m 

0,32 

�D�h�_�n�•�p�•�}�g�l �i�•�^�\�b�s�_�g�g�y �d�\�Z�e�•�n�•�d�Z-
�p�•�€ �h�k�h�[�h�\�h�]�h �k�d�e�Z�^�m 

0,22 
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�L�j�_�l�•�c �_�l�Z�i. �?�l�Z�e�h�g�g�• �a�g�Z�q�_�g�g�y �i�h�d�Z�a�g�b�d�•�\ �f�h-
�`�m�l�v �\�b�[�b�j�Z�l�b�k�y �i�h �i�h�d�Z�a�g�b�d�Z�f �g�Z�c�d�j�Z�s�h�]�h �I�R�\�J, 
�Z�[�h �f�h�`�m�l�v �[�m�l�b �\�k�l�Z�g�h�\�e�_�g�•. 

�Q�_�l�\�_�j�l�b�c �_�l�Z�i. �I�j�h�\�_�^�_�g�g�y �j�h�a�j�Z�o�m�g�d�m �^�h�\-
�`�b�g�b �\�_�d�l�h�j�•�\ �q�Z�k�l�d�h�\�b�o �i�h�l�_�g�p�•�Z�e�•�\  �^�e�y �d�h�`�g�h�€ 
�]�j�m�i�b �a�^�•�c�k�g�x�}�l�v�k�y �a�Z �n�h�j�f�m�e�h�x: 

k�<

n
�•

k i
�• 1 �•�_

�I ,q�<
�I


 
 
 

 (2) 

�^�_ k – �d�•�e�v�d�•�k�l�v �]�j�m�i �i�h�d�Z�a�g�b�d�•�\; 
�I �• – �i�h�d�Z�a�g�b�d �]�j�m�i�b �i�h �y�d�h�€ �i�j�h�\�h�^�b�l�v�k�y �h�p�•�g�d�Z; 
�I �•�_ – �a�g�Z�q�_�g�g�y �_�l�Z�e�h�g�g�h�]�h �i�h�d�Z�a�g�b�d�Z; 
qi – �\�Z�]�Z �i�h�d�Z�a�g�b�d�Z; 
n – �d�•�e�v�d�•�k�l�v �i�h�d�Z�a�g�b�d�•�\ �\ �]�j�m�i�•. 

�J�h�a�j�Z�o�m�g�h�d �h�o�h�j�h�g�g�h�]�h �i�h�l�_�g�p�•�Z�e�m �I�R�\�J (�\�_�d-
�l�h�j �<1). 

�J�h�a�j�Z�o�m�g�h�d �h�o�h�j�h�g�g�h�]�h �i�h�l�_�g�p�•�Z�e�m �I�R�\�J �^�h-
�p�•�e�v�g�h �i�j�h�\�h�^�b�l�b �a�Z �^�\�h�f�Z �i�h�d�Z�a�g�b�d�Z�f�b: �a�^�Z�l�g�•�k�l�v 
�\�b�y�\�e�_�g�g�y �i�h�j�m�r�g�b�d�•�\ �>�D �• �a�^�Z�l�g�•�k�l�v �€�o �a�Z�l�j�b�f�Z�g�g�y, 
�y�d�• �\ �k�m�d�m�i�g�h�k�l�• �\�b�a�g�Z�q�Z�x�l�v �f�Z�d�k�b�f�Z�e�v�g�• �f�h�`�e�b�\�h�k-
�l�• �i�h �\�b�j�•�r�_�g�g�x �]�h�e�h�\�g�h�]�h �a�Z�\�^�Z�g�g�y – �a�Z�[�_�a�i�_�q�_�g�g�y 
�g�_ �i�h�j�m�r�_�g�g�y �>�D.  

�J�h�a�j�Z�o�m�g�h�d �\�_�e�b�q�b�g�b �h�o�h�j�h�g�g�h�]�h �i�h�l�_�g�p�•�Z�e�m 
�I�R�\�J �i�j�h�i�h�g�m�}�l�v�k�y �j�h�a�j�Z�o�h�\�m�\�Z�l�b �a�Z �d�h�_�n�•�p�•�}�g�l�Z-
�f�b �h�o�h�j�h�g�g�h�]�h �i�h�l�_�g�p�•�Z�e�m �s�h�^�h �\�b�y�\�e�_�g�g�y �l�Z �a�Z-
�l�j�b�f�Z�g�g�y �i�h�j�m�r�g�b�d�•�\ �>�D, �\�•�^�i�h�\�•�^�g�h [7]: 

m
i�\�b�y�\�e

�h�i �•
�• 1 �i�K�i

l
� D � J

l

  ; (3) 

 
�o�k

�d
�•

�d 1 1

t ,�J 1 1 �J
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   (4) 

�^�_ �J�• – �c�f�h�\�•�j�g�•�k�l�v �\�b�y�\�e�_�g�g�y �i�h�j�m�r�g�b�d�•�\ �>�D �g�Z �•-
�f�m �g�Z�i�j�y�f�d�m �>�D; 

l�• – �i�j�h�l�y�`�g�•�k�l�v �^�•�e�y�g�d�b �>�D, �s�h �h�o�h�j�h�g�y�}�l�v�k�y �g�Z 
�•-�f�m �g�Z�i�j�y�f�d�m, �d�f; 

l�i�K�i – �a�Z�]�Z�e�v�g�Z �i�j�h�l�y�`�g�•�k�l�v �^�•�e�y�g�d�b �>�D, �s�h �h�o�h-
�j�h�g�y�}�l�v�k�y �I�R�\�J, �d�f; 

�J�� – �c�f�h�\�•�j�g�•�k�l�v �\�b�y�\�e�_�g�g�y �i�h�j�m�r�g�b�d�•�\ �>�D ��-�f  
�i�j�b�d�h�j�^�h�g�g�b�f �g�Z�j�y�^�h�f (�L�A�H�>�D); 

t�d – �\�•�^�j�•�a�h�d �q�Z�k�m, �i�j�b �y�d�h�f�m �J��=const, �]�h�^.; 
�o – �d�•�e�v�d�•�k�l�v �i�j�b�d�h�j�^�h�g�g�b�o �g�Z�j�y�^�•�\ (�L�A�H�>�D) �g�Z 

�•-�f�m �g�Z�i�j�y�f�d�m, �s�h �a�Z�^�•�y�g�• �\ �h�o�h�j�h�g�• �>�D, �h�.̂; 
�k – �d�•�e�v�d�•�k�l�v �i�j�h�f�•�`�d�•�\ �q�Z�k�m t�d, �]�h�.̂ 

�g�a�Z�l�j�b�f
�h�i

�i�K�i

l ,�D 1
l

  (5)

�^�_ l�g – �a�Z�]�Z�e�v�g�Z �i�j�h�l�y�`�g�•�k�l�v �^�•�e�y�g�d�b �>�D, �s�h �g�_�\�b�i�_-
�j�_�^�`�m�\�Z�e�v�g�Z �I�R�\�J, �d�f; 

l�i�K�i – �a�Z�]�Z�e�v�g�Z �i�j�h�l�y�`�g�•�k�l�v �^�•�e�y�g�d�b �>�D, �s�h �h�o�h-
�j�h�g�y�}�l�v�k�y �I�R�\�J, �d�f 

�L�Z�d�b�f �q�b�g�h�f, �a�Z�]�Z�e�v�g�Z �n�h�j�f�m�e�Z �^�e�y �h�p�•�g�d�b 
�h�o�h�j�h�g�g�h�]�h �i�h�l�_�g�p�•�Z�e�m �I�R�\�J �i�j�b�c�f�_ �\�b�]�e�y�^: 

. (6) 
�\�b�y�\�e �a�Z�l�j�b�f

1 �h�i �h�i0,5 0,5� < � D � D   

�I�j �b�c�f�Z�x�q�b �^�h �m�\�Z�]�b �l�h�c �n�Z�d�l, �s�h �\�Z�]�h�\�• �d�h�_-
�n�•�p�•�}�g�l�b �h�o�h�j�h�g�g�h�]�h �i�h�l�_�g�p�•�Z�e�m �l�Z �i�h�l�_�g�p�•�Z�e�m �a�Z-

�l�j�b�f�Z�g�g�y �h�^�g�Z�d�h�\�•, �\�_�e�b�q�b�g�m �\�_�d�l�h�j�m �<1 �f�h�`�g�Z 
�h�[�j�Z�o�m�\�Z�l�b �a�Z �n�h�j�f�m�e�h�x [8]: 

jN
�g

1 i
�• 1 �i�K�i

l ,� < � J
l

  (7)

�^�_ �J�• – �c�f�h�\�•�j�g�•�k�l�v �\�b�y�\�e�_�g�g�y �i�h�j�m�r�g�b�d�•�\ �>�D �•-�f  
�i�j�b�d�h�j�^�h�g�g�b�f �g�Z�j�y�^�h�f (�L�A�H�>�D) �• �c�h�]�h �a�Z�l�j�b�f�Z�g�g�y; 

Nj – �d�•�e�v�d�•�k�l�v �i�j�b�d�h�j�^�h�g�g�b�o �g�Z�j�y�^�•�\ (�L�A�H�>�D), 
�s�h �a�Z�^�•�y�g�• �\ �h�o�h�j�h�g�• �>�D, �h�.̂; 

l�g – �a�Z�]�Z�e�v�g�Z �i�j�h�l�y�`�g�•�k�l�v �^�•�e�y�g�d�b �>�D, �s�h �g�_�\�b-
�i�_�j�_�^�`�m�\�Z�e�v�g�Z �I�R�\�J, �d�f; 

l�i�K�i – �a�Z�]�Z�e�v�g�Z �i�j�h�l�y�`�g�•�k�l�v �^�•�e�y�g�d�b �>�D, �s�h �h�o�h-
�j�h�g�y�}�l�v�k�y �I�R�\�J, �d�f. 

�J�h�a�j�Z�o�m�g�h�d �[�h�c�h�\�h�]�h �i�h�l�_�g�p�•�Z�e�m �I�R�\�J (�\�_�d�l�h�j 
�<2). 

�;�h�c�h�\�b�c �i�h�l�_�g�p�•�Z�e �I�R�\�J �a�Z�e�b�r�Z�}�l�v�k�y �g�Z�c�\�Z-
�`�e�b�\�•�r�b�f �n�Z�d�l�h�j�h�f �^�e�y �h�p�•�g�d�b �[�h�c�h�\�b�o �f�h�`�e�b�\�h�k-
�l�_�c �• �\�b�a�g�Z�q�_�g�g�• �g�_�h�[�o�•�^�g�b�o �k�b�e �• �a�Z�k�h�[�•�\ �^�e�y �\�b�d�h-
�g�Z�g�g�y �a�Z�\�^�Z�g�v �a�Z �i�j�b�a�g�Z�q�_�g�g�y�f. �;�h�c�h�\�b�c �i�h�l�_�g�p�•�Z�e 
�I�R�\�J, �g�Z �g�Z�r�_ �i�_�j�_�d�h�g�Z�g�g�y, �k�e�•�^ �j�h�a�]�e�y�^�Z�l�b �a�Z 
�\�b�^�Z�f�b �l�Z �a�Z�k�h�[�Z�f�b �m�j�Z�`�_�g�g�y, �a�Z �n�h�j�f�m�e�Z�f�b [9]: 

�D�h�_�n�•�p�•�}�g�l �[�h�c�h�\�h�]�h �i�h�l�_�g�p�•�Z�e�m �s�h�^�h �a�g�b�s�_�g-
�g�y �[�j�h�g�_�h�[’�}�d�l�•�\  �i�j�h�l�b�\�g�b�d�Z: 

(8)
N

�[�j�h�g
� •�[�i

�• 1

,� D � O � ;


  � •� I

j

� D

�^�_ N – �d�•�e�v�d�•�k�l�v �l�b�i�•�\ �i�j�h�l�b�l�Z�g�d�h�\�b�o �a�Z�k�h�[�•�\ �\ 
 �I�R�\�J, �h�.̂;

�O�• – �d�•�e�v�d�•�k�l�v  �i�j�h�l�b�l�Z�g�d�h�\�b�o �a�Z�k�h�[�•�\ �•-�]�h �l�b�i�m �\ 
�I�R�\�J, �h�.̂; 

�;�I �• – �[�h�c�h�\�b�c �i�h�l�_�g�p�•�Z�e (�d�h�_�n�•�p�•�}�g�l �[�h�c�h�\�h�€ 
�_�n�_�d�l�b�\�g�h�k�l�•) �•-�]�h �l�b�i�m �i�j�h�l�b�l�Z�g�d�h�\�h�]�h �a�Z�k�h�[�m. 

�D�h�_�n�•�p�•�}�g�l �[�h�c�h�\�h�]�h �i�h�l�_�g�p�•�Z�e�m �s�h�^�h �a�g�b�s�_�g-
�g�y �`�b�\�h�€ �k�b�e�b �i�j�h�l�b�\�g�b�d�Z: 

(9)
�D

�`�k
�[�i j

�• 1

,�D Y �;�I


 
�^�_ �D – �d�•�e�v�d�•�k�l�v �l�b�i�•�\ �a�Z�k�h�[�•�\ �a�g�b�s�_�g�g�y �`�b�\�h�€ �k�b�e�b �\ 
�I�R�\�J, �h�.̂; 

Yj – �d�•�e�v�d�•�k�l�v �a�Z�k�h�[�•�\ �a�g�b�s�_�g�g�y �`�b�\�h�€ �k�b�e�b �•-�]�h 
�l�b�i�m �\ �I�R�\�J, �h�.̂; 

�I j – �[�h�c�h�\�b�c �i�h�l�_�g�p�•�Z�e (�d�h�_�n�•�p�•�}�g�l �[�h�c�h�\�h�€ �_�n�_�d-
�l�b�\�g�h�k�l�•) �•-�]�h �l�b�i�m �a�Z�k�h�[�m �a�g�b�s�_�g�g�y �`�b�\�h�€ �k�b�e�b. 

�H�l�`�_, �a�Z�]�Z�e�v�g�Z �n�h�j�f�m�e�Z �^�e�y �h�p�•�g�d�b �[�h�c�h�\�h�]�h 
�i�h�l�_�g�p�•�Z�e�m �I�R�\�J �i�j�b�c�f�_ �\�b�]�e�y�^: 

. (10)�[�j�h�g �`�k
2 �[�i�[�i0,5 0,5� < � D   

�J�h�a�j�Z�o�m�g�h�d �m�i�j�Z�\�e�•�g�k�v�d�h�]�h �i�h�l�_�g�p�•�Z�e�m �I�R�\�J 
(�\�_�d�l�h�j ). 3�<

�M�i�j�Z�\�e�•�g�k�v�d�b�c �i�h�l�_�g�p�•�Z�e �I�R�\�J �i�h�\�b�g�_�g �h�p�•-
�g�x�\�Z�l�b�k�y �a�Z �k�m�d�m�i�g�•�k�l�x �i�h�d�Z�a�g�b�d�•�\, �y�d�• �^�h�a�\�h�e�y�x�l�v 
�k�m�^�b�l�b, �y�d�h�x �f�•�j�h�x �a�Z�^�h�\�h�e�v�g�y�x�l�v�k�y �\�b�f�h�]�b �^�h 
�m�i�j�Z�\�e�•�g�g�y �• �g�Z�k�d�•�e�v�d�b �^�h�l�j�b�f�m�x�l�v�k�y �k�i�_�p�b�n�•�q�g�• 
�a�Z�d�h�g�b �m�i�j�Z�\�e�•�g�g�y. 

�H�p�•�g�d�Z �y�d�h�k�l�• �m�i�j�Z�\�e�•�g�g�y. �<�b�a�g�Z�q�_�g�g�y �i�h�d�Z�a-
�g�b�d�Z �y�d�h�k�l�• �m�i�j�Z�\�e�•�g�g�y �y�d�h�k�l

�m�i�j�D  �f�h�`�g�Z �a�^�•�c�k�g�x�\�Z�l�b 
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�\�b�o�h�^�y�q�b �a �[�_�a�i�h�f�b�e�d�h�\�h�]�h �i�j�b�c�g�y�l�l�y �q�Z�k�l�d�h�\�h�]�h 
�j�•�r�_�g�g�y �m �j�_�a�m�e�v�l�Z�l�• �a�f�•�g�b �h�[�k�l�Z�g�h�\�d�b  �l�Z 

�g�Z�^�•�c�g�h�k�l�• �s�h�^�h �€�o �j�_�Z�e�•�a�Z�p�•�€ . 

�[�_�a�i�h�f
�m�j�D

�j�_�Z�e
�m�j�D

�< �g�Z�m�d�h�\�•�c �e�•�l�_�j�Z�l�m�j�• �l�Z �^�h�k�e�•�^�`�_�g�g�y�o [10] 
�i�j�h�i�h�g�m�}�l�v�k�y �i�h�d�Z�a�g�b�d �[�_�a�i�h�f�b�e�d�h�\�h�]�h �i�j�b�c�g�y�l�l�y 
�j�•�r�_�g�g�y �h�p�•�g�x�\�Z�l�b �a�Z �n�h�j�f�m�e�h�x: 

N

i
i 1

R


�[�_�a�i�h�f ij
�m�j

1
�D P

N
  ,

�^�_ �Jij – �m�f�h�\�g�Z �c�f�h�\�•�j�g�•�k�l�v �i�j�b�c�g�y�l�l�y �[�_�a�i�h�f�b�e�d�h-
�\�h�]�h �j�•�r�_�g�g�y �i�j�b �m�f�h�\�•, �s�h �\�b�g�b�d�e�Z �•-�l�Z �k�b�l�m�Z�p�•�y; 

N – �d�•�e�v�d�•�k�l�v �f�h�`�e�b�\�b�o �k�b�l�m�Z�p�•�c. 
�Y�d�s�h �^�e�y �\�b�d�h�j�b�k�l�Z�g�g�y �^�Z�g�h�]�h �k�i�h�k�h�[�m �g�_�f�h-

�`�e�b�\�h (�m �a�\’ �y�a�d�m �g�_�^�h�k�l�Z�l�g�v�h�x �d�•�e�v�d�•�k�l�x �^�Z�g�b�o), 
�^�Z�g�b�c �i�h�d�Z�a�g�b�d �f�h�`�g�Z �\�b�a�g�Z�q�b�l�b, �\�b�o�h�^�y�q�b �a �i�•�^�]�h-
�l�h�\�e�_�g�h�k�l�• �h�j�]�Z�g�•�\ �m�i�j�Z�\�e�•�g�g�y �I�R�\�J. 

�I�•�^ �i�•�^�]�h�l�h�\�e�_�g�•�k�l�x �h�j�]�Z�g�•�\ �m�i�j�Z�\�e�•�g�g�y �[�m�^�_�f�h 
�j�h�a�m�f�•�l�b �c�h�]�h �a�^�Z�l�g�•�k�l�v �[�_�a�i�h�f�b�e�d�h�\�h �^�•�y�l�b �\ �[�m�^�v-
�y�d�b�o �m�f�h�\�Z�o �h�[�k�l�Z�g�h�\�d�b. �A �f�_�l�h�x �i�_�j�_�o�h�^�m �\�•�^ �y�d�•�k-
�g�b�o �i�h�d�Z�a�g�b�d�•�\ �^�h �d�•�e�v�d�•�k�g�b�o �i�j�h�i�h�g�m�}�l�v�k�y �\�b�d�h�j�b-
�k�l�h�\�m�\�Z�l�b �f�_�l�h�^�b�d�m [11], �s�h �\�k�l�Z�g�h�\�e�x�} �\�•�^�i�h�\�•�^-
�g�•�k�l�v �f�•�  ̀ �h�p�•�g�d�h�x, �s�h �h�l�j�b�f�Z�\ �m�i�j�Z�\�e�•�g�k�v�d�b�c �i�_�j-
�k�h�g�Z�e �a�Z �i�•�^�]�h�l�h�\�e�_�g�•�k�l�v, �l�Z �d�•�e�v�d�•�k�g�b�f �a�g�Z�q�_�g�g�y�f 
�c�f�h�\�•�j�g�h�k�l�• �[�_�a�i�h�f�b�e�d�h�\�h�]�h �i�j�b�c�g�y�l�l�y �j�•�r�_�g�g�y 
(�l�Z�[�e. 2). 

�L�Z�[�e�b�p�y 2 

�A�g�Z�q�_�g�g�y �i�h�d�Z�a�g�b�d�Z �[�_�a�i�h�f�b�e�d�h�\�h�]�h �j�h�a�\'�y�a�Z�g�g�y 
�a�Z�\�^�Z�g�g�y �\ �a�Z�e�_�`�g�h�k�l�• �\�•�^ �i�•�^�]�h�l�h�\�e�_�g�h�k�l�• �h�j�]�Z�g�m 

�m�i�j�Z�\�e�•�g�g�y 

�H�p�•�g�d�Z 
�i�•�^�]�h�l�h�\�e�_�g�h�k�l�• �h�j�]�Z�g�m 

�m�i�j�Z�\�e�•�g�g�y 

�A�g�Z�q�_�g�g�y �[�_�a�i�h�f
�m�j�D

«�\�•�^�f�•�g�g�h» 0,99–0,97 
«�^�h�[�j�_» 0,96–0,83

«�a�Z�^�h�\�•�e�v�g�h» 0,82–0,51 
«�g�_�a�Z�^�h�\�•�e�v�g�h» 0,50–0, 00

�K�l�m�i�•�g�v �g�Z�^�•�c�g�h�k�l�• �j�_�Z�e�•�a�Z�p�•�€ �i�j�b�c�g�y�l�b�o �j�•-
�r�_�g�v �f�h�`�g�Z �h�p�•�g�b�l�b �\�b�j�Z�a�h�f: 
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  , (11)

�^�_ Ri – �j�•�r�_�g�g�y, �s�h �j�_�Z�e�•�a�h�\�Z�g�h �i�h �•-�l�h�€ �k�b�l�m�Z�p�•�€, �s�h 
�\�b�g�b�d�e�Z; 

N – �a�Z�]�Z�e�v�g�Z �d�•�e�v�d�•�k�l�v �k�b�l�m�Z�p�•�c, �s�h �\�b�g�b�d�Z�e�b. 
�H�l�`�_, �a�Z�]�Z�e�v�g�Z �n�h�j�f�m�e�Z �^�e�y �h�p�•�g�d�b �i�h�d�Z�a�g�b�d�Z 

�y�d�h�k�l�• �m�i�j�Z�\�e�•�g�g�y �i�j�b�c�f�_ �\�b�]�e�y�^: 
�y�d�h�k�l �[�_�a�i
�m�i�j �m�j .� D � D �h�f �j�_�Z�e

�m�j� D (12)

�H�p�•�g�d�Z �h�i�_�j�Z�l�b�\�g�h�k�l�• �m�i�j�Z�\�e�•�g�g�y. �I�•�^ �h�i�_�j�Z�l�b�\-
�g�•�k�l�x �m�i�j�Z�\�e�•�g�g�y �j�h�a�m�f�•�}�f�h �a�^�Z�l�g�•�k�l�v �h�j�]�Z�g�•�\ �m�i�j�Z�\-
�e�•�g�g�y �I�R�\�J  �\�b�j�•�r�m�\�Z�l�b �a�Z�\�^�Z�g�g�y �\ �j�_�`�b�f�• �q�Z�k�m, �s�h 
�a�Z�[�_�a�i�_�q�m�} �\�b�i�_�j�_�^�`�_�g�g�y �i�j�h�l�b�\�g�b�d�Z, �r�\�b�^�d�h �j�_�Z�]�m-
�\�Z�l�b �g�Z �a�f�•�g�b �h�[�k�l�Z�g�h�\�d�b �• �k�\�h�}�q�Z�k�g�h �\�i�e�b�\�Z�l�b �g�Z �o�•�^ 
�\�b�d�h�g�Z�g�g�y �i�h�k�l�Z�\�e�_�g�b�o �a�Z�\�^�Z�g�v �\ �•�g�l�_�j�_�k�Z�o �^�h�k�y�]�g�_�g�g�y 
�p�•�e�_�c. �H�k�g�h�\�g�b�c �i�h�d�Z�a�g�b�d �i�j�b �\�b�a�g�Z�q�_�g�g�• �h�i�_�j�Z�l�b�\�g�h-

�k�l�• �m�i�j�Z�\�e�•�g�g�y – �q�Z�k, �s�h �k�d�e�Z�^�Z�} �l�Z�d �a�\�Z�g�b�c �p�b�d�e 
�m�i�j�Z�\�e�•�g�g�y. �<�•�g �o�Z�j�Z�d�l�_�j�b�a�m�}�l�v�k�y �g�_�^�h�i�m�s�_�g�g�y�f �[�_�a-
�i�h�\�h�j�h�l�g�b�o �a�f�•�g �m �d�_�j�h�\�Z�g�•�c �k�b�k�l�_�f�• �a�Z �q�Z�k �i�j�b�c�g�y�l�l�y 
�l�Z �j�_�Z�e�•�a�Z�p�•�€ �j�•�r�_�g�g�y.  �L�h�[�l�h �i�h�\�g�b�c �p�b�d�e �m�i�j�Z�\�e�•�g�g�y 
�i�h�\�b�g�_�g �a�Z�[�_�a�i�_�q�m�\�Z�l�b �j�_�Z�e�•�a�Z�p�•�x �\�k�•�o �j�•�r�_�g�v �\�•�^�i�h�\�•-
�^�g�h �^�h �k�b�l�m�Z�p�•�c, �s�h �\�b�g�b�d�Z�x�l�v �i�j�b �a�f�•�g�• �h�[�k�l�Z�g�h�\�d�b. 
�D�h�_�n�•�p�•�}�g�l �h�i�_�j�Z�l�b�\�g�h�k�l�• �m�i�j�Z�\�e�•�g�g�y  �i�j�h�i�h�g�m-

�}�l�v�k�y �\�b�a�g�Z�q�Z�l�b �y�d �k�_�j�_�^�g�•�c �q�Z�k �\�b�j�•�r�_�g�g�y �a�Z�\�^�Z�g�g�y �a�Z 
�n�h�j�f�m�e�h�x [8]: 

�h�i�_�j
�m�i�j�D

n

ij
i 1�h�i�_�j

�m�i�j

t

�D
n




, (13)

�^�_ tij  – �q�Z�k �\�b�d�h�g�Z�g�g�y j-�h�€ �k�i�j�h�[�b i-�]�h �a�Z�\�^�Z�g�g�y, �]�h�.̂; 
n – �a�Z�]�Z�e�v�g�Z �d�•�e�v�d�•�k�l�v �k�i�j�h�[. 

�H�p�•�g�d�Z �[�_�a�i�_�j�_�j�\�g�h�k�l�• �m�i�j�Z�\�e�•�g�g�y. �;�_�a�i�_�j�_�j�\-
�g�•�k�l�v �m�i�j�Z�\�e�•�g�g�y �^�h�k�y�]�Z�}�l�v�k�y �a�Z �j�Z�o�m�g�h�d �i�h�k�l�•�c�g�h�]�h 
�d�_�j�•�\�g�b�p�l�\�Z �k�b�e�Z�f�b �l�Z �a�Z�k�h�[�Z�f�b �I�R�\�J, �[�_�a�i�_�j�_�[�•�c-
�g�h�€ �j�h�[�h�l�b �l�Z �f�h�`�e�b�\�•�k�l�x �\�i�e�b�\�Z�l�b �g�Z �o�•�^ �\�b�d�h�g�Z�g-
�g�y �a�Z�\�^�Z�g�v.  

�D�h�_�n�•�p�•�}�g�l �[�_�a�i�_�j�_�j�\�g�h�k�l�• �m�i�j�Z�\�e�•�g�g�y 

�j�h�a�j�Z�o�h�\�m�}�l�v�k�y �a�Z �n�h�j�f�m�e�h�x: 

�[�_�a�i�_�j
�m�i�j�D

N

�i�_�j.�H�M
1�[�_�a�i�_�j

�m�i�j
�m�i�j.�a�Z�\�^

t
1�D

�L
 


, (14)

�^�_ t�i�_�j.�H�M – �q�Z�k �i�_�j�_�j�\ �m �j�h�[�h�l�•, �a�Z �i�j�h�\�b�g�h�x �h�j�]�Z�g�m 
�m�i�j�Z�\�e�•�g�g�y �I�R�\�J, �]�h�;̂ 

�L�m�i�j.�a�Z�\�^ – �a�Z�]�Z�e�v�g�b�c �n�h�g�^ �q�Z�k�m �^�e�y �\�b�j�•�r�_�g�g�y �a�Z-
�\�^�Z�g�v, �]�h�.̂; 

N – �d�•�e�v�d�•�k�l�v �h�j�]�Z�g�•�\ �m�i�j�Z�\�e�•�g�g�y �I�R�\�J. 
�L�Z�d�b�f �q�b�g�h�f, �a�Z�]�Z�e�v�g�Z �n�h�j�f�m�e�Z �^�e�y �h�p�•�g�d�b 

�m�i�j�Z�\�e�•�g�k�v�d�h�]�h �i�h�l�_�g�p�•�Z�e�m �I�R�\�J �i�j�b�c�f�_ �\�b�]�e�y�^: 
�y�d�h�k�l

3 �m�i�j

�[�_�a�i�_�j�h�i�_�j
�m�i�j �m�i�j

0,3� < � D

0,5 .0,2�D�D

  

 
(15)

�J�h�a�j�Z�o�m�g�h�d �d�Z�^�j�h�\�h�]�h �i�h�l�_�g�p�•�Z�e�m �I�R�\�J (�\�_�d-
�l�h�j ). 4�<

�H�p�•�g�d�Z �d�Z�^�j�h�\�h�]�h �i�h�l�_�g�p�•�Z�e�m �I�R�\�J �i�h�\�b�g�g�Z 
�\�d�e�x�q�Z�l�b �h�p�•�g�d�m �g�Z�y�\�g�h�k�l�•, �k�l�j�m�d�l�m�j�b (�a�Z �\�•�d�h�f, 
�h�k�\�•�l�h�x, �d�\�Z�e�•�n�•�d�Z�p�•�}�x, �d�Z�l�_�]�h�j�•�y�f�b), �j�m�o�m �l�Z �_�n�_�d-
�l�b�\�g�h�k�l�• �\�b�d�h�j�b�k�l�Z�g�g�y �h�k�h�[�h�\�h�]�h �k�d�e�Z�^�m �l�Z �j�•�\�g�y 
�]�h�l�h�\�g�h�k�l�• �^�h �_�n�_�d�l�b�\�g�h�€ �^�•�y�e�v�g�h�k�l�• �a �j�_�Z�e�•�a�Z�p�•�€ 
�p�•�e�_�c �• �a�Z�\�^�Z�g�v �I�R�\�J. �>�e�y �h�p�•�g�d�b �^�Z�g�h�]�h �i�h�d�Z�a�g�b�d�Z 
�k�e�•�^ �\�b�d�h�j�b�k�l�h�\�m�\�Z�l�b �l�Z�d�• �d�h�_�n�•�p�•�}�g�l�b [12]: 

�D�h�_�n�•�p�•�}�g�l �m�d�h�f�i�e�_�d�l�h�\�Z�g�h�k�l�• �h�k�h�[�h�\�b�f �k�d�e�Z-
�^�h�f: 

�n�m�d�h�f�i
�h�k

�k

�O ,�D
�O

 (16)

�^�_ �O�n – �n�Z�d�l�b�q�g�Z �q�b�k�_�e�v�g�•�k�l�v �i�_�j�k�h�g�Z�e�m �I�R�\�J, 
�q�h�e.; 

�O�• – �q�b�k�_�e�v�g�•�k�l�v �i�_�j�k�h�g�Z�e�m �I�R�\�J �a�Z �l�b�i�h�\�h�x 
�k�l�j�m�d�l�m�j�h�x, �q�h�e. 

�D�h�_�n�•�p�•�}�g�l �h�k�\�•�l�b �h�k�h�[�h�\�h�]�h �k�d�e�Z�^�m: 



�H�o�h�j�h�g�Z �i�j�Z�\�h�i�h�j�y�^�d�m 
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N
�h�k�\
�h�k

�• 1

1 A
,�D

N 60

  (17) 

�^�_ �:  – �l�j�b�\�Z�e�•�k�l�v �j�h�[�h�l�b �n�Z�o�•�\�p�y �a�Z �k�i�_�p�•�Z�e�v�g�•�k�l�x, 
�\�b�a�g�Z�q�_�g�h�x �m �^�b�i�e�h�f�• (�a�Z �Z�g�Z�e�•�a�h�\�Z�g�b�c �i�_�j�•�h�^), 
�f�•�k�y�p�•�\; 

60 – �f�Z�d�k�b�f�Z�e�v�g�Z �g�h�j�f�Z�l�b�\�g�Z �l�j�b�\�Z�e�•�k�l�v �j�h�[�h�l�b 
�a�Z �k�i�_�p�•�Z�e�v�g�•�k�l�x, �\�b�a�g�Z�q�_�g�h�x �m �^�b�i�e�h�f�• �i�j�h �h�k�\�•�l�m, 
�f�•�k�y�p�•�\. 

N – �a�Z�]�Z�e�v�g�Z �d�•�e�v�d�•�k�l�v �h�k�h�[�h�\�h�]�h �k�d�e�Z�^�m, �y�d�•�c 
�h�p�•�g�x�}�l�v�k�y. 

�D�h�_�n�•�p�•�}�g�l �i�h�k�Z�^�h�\�h�]�h �^�h�k�\�•�^�m �h�k�h�[�h�\�h�]�h �k�d�e�Z�^�m: 
N

�j�h�[�i�h�k.�^�h�k�\
�h�k

i 1

�>1
,�D

N 60

  (18) 

�^�_ �>�j�h�[ – �^�h�k�\�•�^ �j�h�[�h�l�b �n�Z�o�•�\�p�y �g�Z �i�h�k�Z�^�•, �f�•�k�y�p�•�\; 
60 – �g�h�j�f�Z�l�b�\�g�Z �l�j�b�\�Z�e�•�k�l�v �j�h�[�h�l�b �g�Z �i�h�k�Z�^�•, �f�•-

�k�y�p�•�\; 
N – �a�Z�]�Z�e�v�g�Z �d�•�e�v�d�•�k�l�v �h�k�h�[�h�\�h�]�h �k�d�e�Z�^�m, �y�d�•�c 

�h�p�•�g�x�}�l�v�k�y. 
�D�h�_�n�•�p�•�}�g�l �i�•�^�\�b�s�_�g�g�y �d�\�Z�e�•�n�•�d�Z�p�•�€ �h�k�h�[�h�\�h�]�h 

�k�d�e�Z�^�m: 
N

�d�\�Z�e�•�n
�h�k

i 1

1 �L ,�D
N �G�L

  (19) 

�^�_ �L – �n�Z�d�l�b�q�g�Z �l�j�b�\�Z�e�•�k�l�v �g�Z�\�q�Z�g�g�y �a �i�•�^�\�b�s�_�g�g�y 
�d�\�Z�e�•�n�•�d�Z�p�•�€ �a�Z �i�_�j�•�h�^ �j�h�[�h�l�b �a�Z �k�i�_�p�•�Z�e�v�g�•�k�l�x, �f�•�k�y�p�•�\; 

�G�L – �g�h�j�f�Z�l�b�\�g�Z �l�j�b�\�Z�e�•�k�l�v �g�Z�\�q�Z�g�g�y �a �i�•�^�\�b-
�s�_�g�g�y �d�\�Z�e�•�n�•�d�Z�p�•�€ (�\�b�o�h�^�y�q�b �a �i�j�b�i�m�s�_�g�g�y �s�h�^�h 
�g�_�h�[�o�•�^�g�h�k�l�• �s�h�j�•�q�g�h�]�h �g�Z�\�q�Z�g�g�y �l�j�b�\�Z�e�•�k�l�x 0,5 
�f�•�k�y�p�y), �f�•�k�y�p�•�\; 

N – �a�Z�]�Z�e�v�g�Z �d�•�e�v�d�•�k�l�v �h�k�h�[�h�\�h�]�h �k�d�e�Z�^�m, �y�d�•�c 
�h�p�•�g�x�}�l�v�k�y. 

�H�l�`�_, �a�Z�]�Z�e�v�g�Z �n�h�j�f�m�e�Z �^�e�y �h�p�•�g�d�b �d�Z�^�j�h�\�h�]�h 
�i�h�l�_�g�p�•�Z�e�m �I�R�\�J �i�j�b�c�f�_ �\�b�]�e�y�^: 

 (20) 
�m�d�h�f�i �h�k�\

4 �h�k �h�k

�i�h�k.�^�h�k�\ �d�\�Z�e�•�n
�h�k �h�k

0,10,36� < � D � D

0,32 0,22 .� D � D

   

   



�G�Z �i’ �y�l�h�f�m �• �r�h�k�l�h�f�m �_�l�Z�i�• �a�^�•�c�k�g�x�}�l�v�k�y �i�h�[�m-
�^�h�\�Z �]�j�Z�n�•�d�m «�d�\�Z�^�j�Z�l �i�h�l�_�g�p�•�Z�e�m» �I�R�\�J �• �i�j�h�\�_-
�^�_�g�g�y �j�h�a�j�Z�o�m�g�d�m �k�m�d�m�i�g�h�]�h �i�h�l�_�g�p�•�Z�e�m �i�•�^�j�h�a�^�•�e�m 
�r�\�b�^�d�h�]�h �j�_�Z�]�m�\�Z�g�g�y �\�•�^�i�h�\�•�^�g�h. 

�J�h�a�j�Z�o�m�g�h�d �\�_�e�b�q�b�g�b �k�m�d�m�i�g�h�]�h �i�h�l�_�g�p�•�Z�e�m 
�I�R�\�J �f�h�`�g�Z �h�[�q�b�k�e�b�l�b �y�d �i�e�h�s�m �[�Z�]�Z�l�h�d�m�l�g�b�d�Z �a�Z 
�n�h�j�f�m�e�h�x: 

 

n

� d � d1 �d/ �d 1
�d 1

1
sin� < � <

2
 



      , (21) 

�^�_ �<�d, �<�d+1– �^�h�\�`�b�g�Z �k�m�f�•�`�g�b�o �d-�€ �l�Z (�d+1)-�€ �k�d�e�Z�^�h-
�\�h�€ �i�h�l�_�g�p�•�Z�e�m �i�•�^�j�h�a�^�•�e�m, �s�h �h�p�•�g�x�}�l�v�k�y; 

�.�d/(�d+1) – �d�m�l�b �f�•�  ̀ �k�m�f�•�`�g�b�f�b �d-�x �l�Z (�d+1)-�x 
�k�d�e�Z�^�h�\�h�x. 

�D�m�l�b �f�•�  ̀ �k�m�f�•�`�g�b�f�b �k�d�e�Z�^�h�\�b�f�b �j�h�a�j�Z�o�h�\�m-
�x�l�v�k�y �a�Z �n�h�j�f�m�e�h�x: 

(22)   �\�dk / �d 1 360 ,k   

�^�_ �.�d/(�d+1) – �d�m�l�b �f�•�  ̀�k�m�f�•�`�g�b�f�b �d-�x �l�Z (�d+1)-�x �k�d�e�Z-
�^�h�\�h�x; 

k�\�d – �\�Z�]�Z �i�_�j�r�h�€ �d-�€ �k�d�e�Z�^�h�\�h�€ �a �^�\�h�f�Z �k�m�f�•�`�g�b�f�b. 
�H�k�g�h�\�h�x �^�e�y �i�h�[�m�^�h�\�b �q�h�l�b�j�b�d�m�l�g�b�d�Z �k�m�d�m�i-

�g�h�]�h �i�h�l�_�g�p�•�Z�e�m �i�•�^�j�h�a�^�•�e�m �} �\�Z�]�Z �k�d�e�Z�^�h�\�b�o �k�m�d�m�i-
�g�h�]�h �i�h�l�_�g�p�•�Z�e�m �i�•�^�j�h�a�^�•�e�m, �g�Z �i�•�^�k�l�Z�\�• �y�d�h�€ �j�h�a�j�Z-
�o�h�\�m�x�l�v�k�y �d�m�l�b �f�•�  ̀�g�b�f�b (�l�Z�[�e. 3).  

�L�Z�[�e�b�p�y 3 

�J�h�a�j�Z�o�m�g�h�d �d�m�l�•�\ �f�•�  ̀�k�m�f�•�`�g�b�f�b �k�d�e�Z�^�h�\�b�f�b  
�q�h�l�b�j�b�d�m�l�g�b�d�Z �k�m�d�m�i�g�h�]�h �i�h�l�_�g�p�•�Z�e�m �i�•�^�j�h�a�^�•�e�m 

�K�d�e�Z�^�h�\�• 
�k�m�d�m�i�g�h�]�h 
�i�h�l�_�g�p�•�Z�e�m 

�<�Z�]�Z 
�k�d�e�Z�^�h�\�h�€ 

�D�m�l �f�•�  ̀
�k�m�f�•�`�g�b�f�b 
�k�d�e�Z�^�h�\�b�f�b 

�K�b�g�m�k 
�d�m�l�Z 

�H�o�h�j�h�g�g�b�c
�i�h�l�_�g�p�•�Z�e (�H�I) 0,17 61�h 0,87 

�;�h�c�h�\�b�c  
�i�h�l�_�g�p�•�Z�e (�;�I) 0,35 126 �h 0,81 

�M�i�j�Z�\�e�•�g�k�v�d�b�c
�i�h�l�_�g�p�•�Z�e (�M�I) 0,35 126 �h 0,81 

�D�Z�^�j�h�\�b�c  
�i�h�l�_�g�p�•�Z�e (�D�I) 0,13 47 �h 0,73 

�K�m�d�m�i�g�b�c 
�i�h�l�_�g�p�•�Z�e 1,00 360 �h 3,22 

�H�l�`�_, �\�b�j�Z�a �^�e�y �\�b�a�g�Z�q�_�g�g�y �k�m�d�m�i�g�h�]�h �a�g�Z�q�_�g-
�g�y �i�h�l�_�g�p�•�Z�e�m �i�•�^�j�h�a�^�•�e�m (�I ) �i�j�b�c�f�_ �\�b�]�e�y�^: 

0,435 �H�I �;�I 0,405 �;�I �M�I

0,405 �M�I �D�I 0,365 �D�I �H�I.

      
     


 (23) 

�H�k�d�•�e�v�d�b �d�\�Z�^�j�Z�l �i�h�l�_�g�p�•�Z�e�m �i�•�^�j�h�a�^�•�e�m �[�m�^�m�}�l�v-
�k�y �g�Z �h�^�b�g�b�q�g�b�o �\�_�d�l�h�j�Z�o, �l�h �f�Z�d�k�b�f�Z�e�v�g�_ �a�g�Z�q�_�g�g�y �a�Z 
�d�h�`�g�h�x �k�d�e�Z�^�h�\�h�x �^�h�j�•�\�g�x�} 1. �L�h�^�• �f�Z�d�k�b�f�Z�e�v�g�Z 
�\�_�e�b�q�b�g�Z �k�m�d�m�i�g�h�]�h �i�h�l�_�g�p�•�Z�e�m �a�Z �n�h�j�f�m�e�h�x (23) 
�k�d�e�Z�^�_ 1,61 �m.�h. �F�•�g�•�f�Z�e�v�g�_ �a�g�Z�q�_�g�g�y �i�h�l�_�g�p�•�Z�e�m �^�h�j�•-
�\�g�x�} �g�m�e�x. �<�b�o�h�^�y�q�b �a �p�v�h�]�h, �h�[�‰�j�m�g�l�m�}�f�h �r�d�Z�e�m 
�a�g�Z�q�_�g�v �k�m�d�m�i�g�h�]�h �i�h�l�_�g�p�•�Z�e�m �i�•�^�j�h�a�^�•�e�m, �j�h�a�^�•�e�b�\�r�b 
�f�Z�d�k�b�f�Z�e�v�g�_ �a�g�Z�q�_�g�g�y �g�Z �l�j�b �^�•�Z�i�Z�a�h�g�b – �g�b�a�v�d�b�c 
�i�h�l�_�g�p�•�Z�e, �k�_�j�_�^�g�•�c �l�Z �\�b�k�h�d�b�c (�l�Z�[�e. 4).  

�L�Z�[�e�b�p�y 4 

�1�g�l�_�j�i�j�_�l�Z�p�•�y �a�g�Z�q�_�g�v  
�k�m�d�m�i�g�h�]�h �i�h�l�_�g�p�•�Z�e�m �i�•�^�j�h�a�^�•�e�m 

�<�_�e�b�q�b�g�Z 
�k�m�d�m�i�g�h�]�h �i�h�l�_�g�p�•�Z�e�m, 

�m. �h 

�1�g�l�_�j�i�j�_�l�Z�p�•�y 
�j�_�a�m�e�v�l�Z�l�m 

0,00 – 0,48 �G�b�a�v�d�b�c �i�h�l�_�g�p�•�Z�e 
0,48 – 1,12 �K�_�j�_�^�g�•�c �i�h�l�_�g�p�•�Z�e 
1,12 – 1,61 �<�b�k�h�d�b�c �i�h�l�_�g�p�•�Z�e 

�>�e�y �\�b�a�g�Z�q�_�g�g�y �^�•�Z�i�Z�a�h�g�•�\ �a�g�Z�q�_�g�g�y �•�g�l�_�j�i�j�_�l�Z-
�p�•�€ �j�_�a�m�e�v�l�Z�l�•�\ �a�Z �d�h�`�g�h�x �k�d�e�Z�^�h�\�h�x �k�m�d�m�i�g�h�]�h �i�h-
�l�_�g�p�•�Z�e�m �i�•�^�j�h�a�^�•�e�m ( ), �\�b�d�h�j�b�k�l�h�\�m�}�f�h �l�Z�[�e. 5. �d�<

�<�b�d�h�g�Z�g�• �j�h�a�j�Z�o�m�g�d�b �^�Z�x�l�v �f�h�`�e�b�\�•�k�l�v �i�_�j�_-
�c�l�b �^�h �Z�g�Z�e�•�a�m �k�m�d�m�i�g�h�]�h �l�Z �q�Z�k�l�d�h�\�b�o �i�h�l�_�g�p�•�Z�e�•�\ 
�i�•�^�j�h�a�^�•�e�m �r�\�b�^�d�h�]�h �j�_�Z�]�m�\�Z�g�g�y. 
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�L�Z�[�e�b�p�y 6 �L�Z�[�e�b�p�y 5 

�>�h�i�m�k�l�b�f�• �a�g�Z�q�_�g�g�y �a�g�b�`�_�g�g�y �k�m�d�m�i�g�h�]�h  
�i�h�l�_�g�p�•�Z�e�m �i�•�^�j�h�a�^�•�e�m, �s�h �a�Z�[�_�a�i�_�q�m�x�l�v  

�\�b�d�h�g�Z�g�g�y �i�h�k�l�Z�\�e�_�g�h�]�h �a�Z�\�^�Z�g�g�y 

�1�g�l�_�j�i�j�_�l�Z�p�•�y �a�g�Z�q�_�g�v  
�q�Z�k�l�d�h�\�b�o �i�h�l�_�g�p�•�Z�e�•�\ �i�•�^�j�h�a�^�•�e�m 

�<�_�e�b�q�b�g�Z 
�q�Z�k�l�d�h�\�h�]�h  

�i�h�l�_�g�p�•�Z�e�m, �m.�h. 

�1�g�l�_�j�i�j�_�l�Z�p�•�y  
�j�_�a�m�e�v�l�Z�l�m 

�<�d < 0,30 �G�b�a�v�d�b�c �i�h�l�_�g�p�•�Z�e 
0,30 �” �<�d �” 0,70 �K�_�j�_�^�g�•�c �i�h�l�_�g�p�•�Z�e 

�<�d > 0,70 �<�_�e�b�d�b�c �i�h�l�_�g�p�•�Z�e 

�;�h�}�a�^�Z�l�g�•�k�l�v 
�k�b�e �l�Z �a�Z�k�h�[�•�\ 

�I�R �\�J 

�J�•�\�_�g�v 
�\�b�d�h�g�Z�g�g�y �i�h�k�l�Z�\-
�e�_�g�h�]�h �a�Z�\�^�Z�g�g�y 

�J�•�\�_�g�v 
�a�g�b�`�_�g�g�y 

�i�h�l�_�g�p�•�Z�e�m, 
�m.�h. 

�;�h�}�a�^�Z�l�g�• 

�A�Z�\�^�Z�g�g�y �\�b�d�h�g�Z�g�h 
�m �\�k�l�Z�g�h�\�e�_�g�• 

�l�_�j�f�•�g�b �a �\�k�l�Z�g�h�\-
�e�_�g�b�f �j�•�\�g�_�f 

�^�h 0,48 

�H�[�f�_�`�_�g�h 
�[�h�}�a�^�Z�l�g�• 

�A�Z�\�^�Z�g�g�y �\�b�d�h�g�Z�g�h 
�a �i�_�j�_�\�b�s�_�g�g�y�f 

�l�_�j�f�•�g�•�\ �•/�Z�[�h 
�[�•�e�v�r �g�b�a�v�d�b�f 

�j�•�\�g�_�f 

0,48–1,12 

�G�_ �[�h�}�a�^�Z�l�g�• �A�Z�\�^�Z�g�g�y  
�g�_ �\�b�d�h�g�Z�g�h 

�i�h�g�Z�^ 1,12 

�K�v�h�f�b�c �• �\�h�k�v�f�b�c �_�l�Z�i. �H�p�•�g�d�Z �c �Z�g�Z�e�•�a �q�Z�k�l�d�h-
�\�b�o �l�Z �k�m�d�m�i�g�h�]�h �i�h�l�_�g�p�•�Z�e�•�\ �i�•�^�j�h�a�^�•�e�m �r�\�b�^�d�h�]�h 
�j�_�Z�]�m�\�Z�g�g�y. 

�A�Z �n�h�j�f�h�x �d�\�Z�^�j�Z�l-�i�h�l�_�g�p�•�Z�e�m �I�R�\�J �j�h�[�e�y�l�v-
�k�y �\�b�k�g�h�\�d�b: 

1. �A�Z �j�h�a�f�•�j�Z�f�b �d�\�Z�^�j�Z�l�m. �>�e�y �•�g�l�_�j�i�j�_�l�Z�p�•�€ �l�Z
�h�p�•�g�d�b �j�_�a�m�e�v�l�Z�l�•�\ �a�Z �h�d�j�_�f�b�f�b �k�d�e�Z�^�h�\�b�f�b �k�m�d�m�i-
�g�h�]�h �i�h�l�_�g�p�•�Z�e�m �\�b�d�h�j�b�k�l�h�\�m�}�l�v�k�y �l�Z�d�Z �r�d�Z�e�Z �a�g�Z-
�q�_�g�v: 

�G�Z �h�k�g�h�\�• �Z�g�Z�e�•�a�m �d�h�f�i�e�_�d�k�g�h�€ �h�p�•�g�d�b �• �€�€ �k�d�e�Z-
�^�h�\�b�o �i�j�_�^�k�l�Z�\�e�y�}�l�v�k�y �f�h�`�e�b�\�b�f �i�j�h�\�_�k�l�b �Z�g�Z�e�•�a, 
�y�d�b�c �\�d�e�x�q�Z�}:  

�y�d�s�h �^�h�\�`�b�g�Z �\�_�d�l�h�j�m >70 – �I�R�\�J �f�Z�} �a�Z 
�^�Z�g�b�f �\�_�d�l�h�j�h�f �\�_�e�b�d�b�c �i�h�l�_�g�p�•�Z�e; 

�d�<

�y�d�s�h �^�h�\�`�b�g�Z �\�_�d�l�h�j�m 30�” �”70 – �I�R�\�J �f�Z�} 
�a�Z �^�Z�g�b�f �\�_�d�l�h�j�h�f �k�_�j�_�^�g�•�c �i�h�l�_�g�p�•�Z�e; 

�d�< 1) �I�h�j�•�\�g�y�g�g�y �h�l�j�b�f�Z�g�h�€ �h�p�•�g�d�b �a�Z �\�_�d�l�h�j�Z�f�b

1 4� < � <  �a �f�Z�d�k�b�f�Z�e�v�g�h �f�h�`�e�b�\�h�x. �Y�d�s�h 

, �l�h �j�_�Z�e�•�a�Z�p�•�y �i�h�l�_�g�p�•�Z�e�m 
�i�•�^�j�h�a�^�•�e�m �[�m�^�_ �f�Z�d�k�b�f�Z�e�v�g�h�x �• �i�h�^�Z�e�v�r�b�c �Z�g�Z�e�•�a 
�f�h�`�g�Z �g�_ �i�j�h�\�h�^�b�l�b. �M �j�Z�a�• �y�d�s�h 1 4� < � < <1,00 �l�h �\ 
�a�Z�e�_�`�g�h�k�l�• �\�•�^ �\�_�e�b�q�b�g�b �\�•�^�o�b�e�_�g�g�y �a�^�•�c�k�g�x�}�l�v�k�y 
�i�_�j�_�o�•�^ �^�h �^�j�m�]�h�]�h �_�l�Z�i�m.  

1� < � < 2 3 4 1,00� < � < �y�d�s�h �^�h�\�`�b�g�Z �\�_�d�l�h�j�m <30 – �I�R�\�J �f�Z�} �a�Z 
�^�Z�g�b�f �\�_�d�l�h�j�h�f �f�Z�e�b�c �i�h�l�_�g�p�•�Z�e; 

�d�<

2. �A�Z �l�b�i�h�f  �d�\�Z�^�j�Z�l�m �i�h�l�_�g�p�•�Z�e�m. �Y�d�s�h �^�h�\�`�b-
�g�Z �\�_�d�l�h�j�m – �I�R �\�J �f�Z�} �a�[�Z�e�Z�g�k�h-
�\�Z�g�b�c �i�h�l�_�g�p�•�Z�e (�n�h�j�f�Z �]�j�Z�n�•�q�g�h�€ �n�•�]�m�j�b �} �d�\�Z�^�j�Z-
�l�h�f). �Y�d�s�h �^�h�\�`�b�g�Z �\�_�d�l�h�j�•�\  �k�b�e�v�g�h �j�•�a-
�g�b�l�v�k�y – �I�R�\ �J �f�Z�} �g�_�a�[�Z�e�Z�g�k�h�\�Z�g�b�c �i�h�l�_�g�p�•�Z�e 
(�n�h�j�f�Z �]�j�Z�n�•�q�g�h�€ �n�•�]�m�j�b �} �g�_�i�j�Z�\�b�e�v�g�b�f �q�h�l�b�j�b�d�m-
�l�g�b�d�h�f). 

1 2 3� < � < � < � <   4

41� < � < 2) �<�b�a�g�Z�q�_�g�g�y �\�_�d�l�h�j�•�\ �k�m�d�m�i�g�h�]�h �i�h�l�_�g�p�•�Z�e�m
�q�b�k�_�e�v�g�• �a�g�Z�q�_�g�g�y �y�d�b�o �g�b�`�q�_ �g�h�j�f�Z�l�b�\�g�b�o.  

3) �:�g�Z�e�•�a �\�i�e�b�\�m �\�_�d�l�h�j�•�\ �k�m�d�m�i�g�h�]�h �i�h�l�_�g�p�•�Z-
�e�m �g�Z �\�b�d�h�g�Z�g�g�y �a�Z�\�^�Z�g�v �i�•� ̂ �q�Z�k �m�q�Z�k�l�• �m �k�l�Z�[�•�e�•�a�Z-
�p�•�c�g�b�o �^�•�y�o �\�•�c�k�v�d (�k�b�e).  �I�j�b �\�b�a�g�Z�q�_�g�g�• �f�_�  ̀�•�g�l�_�j�\�Z�e�•�\ (�l�Z�[�e. 4), �\ �y�d�b�o 

�i�h�\�b�g�_�g �a�g�Z�o�h�^�b�l�b�k�y �k�m�d�m�i�g�b�c �i�h�l�_�g�p�•�Z�e �I�R�\�J 
�s�h�[ �a�Z�[�_�a�i�_�q�b�l�b �g�_�h�[�o�•�^�g�b�c �j�•�\�_�g�v �\�b�d�h�g�Z�g�g�y �a�Z-
�\�^�Z�g�g�y, �Z�\�l�h�j �\�b�o�h�^�b�\ �a �l�h�]�h, �s�h �g�_�i�h�\�g�Z �j�_�Z�e�•�a�Z�p�•�y 
�k�m�d�m�i�g�h�]�h �i�h�l�_�g�p�•�Z�e�m �I�R�\�J �j�•�\�g�h�k�b�e�v�g�Z �a�g�b�`�_�g�g�x 
�[�h�}�a�^�Z�l�g�h�k�l�• �c�h�]�h �k�b�e �• �a�Z�k�h�[�•�\ (�l�Z�[�e. 6). 

4) �<�b�a�g�Z�q�_�g�g�y �h�k�g�h�\�g�b�o �a�Z�o�h�^�•�\, �r�e�y�o�•�\ �m�^�h-
�k�d�h�g�Z�e�_�g�g�y �\�_�d�l�h�j�•�\, �y�d�• �^�h�a�\�h�e�y�l�v �a�[�•�e�v�r�b�l�b �_�n�_�d-
�l�b�\�g�•�k�l�v �a�Z�k�l�h�k�m�\�Z�g�g�y �i�•�^�j�h�a�^�•�e�m �r�\�b�^�d�h�]�h �j�_�Z�]�m-
�\�Z�g�g�y.  

5) �G�Z �h�k�g�h�\�• �\�b�a�g�Z�q�_�g�b�o �a�Z�o�h�^�•�\ �i�j�b�c�f�Z�}�l�v�k�y
�j�•�r�_�g�g�y �• �k�d�e�Z�^�Z�}�l�v�k�y �i�e�Z�g �i�•�^�\�b�s�_�g�g�y �_�n�_�d�l�b�\�g�h�k-
�l�• �\�_�d�l�h�j�•�\ �• �k�m�d�m�i�g�h�]�h �i�h�l�_�g�p�•�Z�e�m �\ �p�•�e�h�f�m.  

�<�b�o�h�^�y�q�b �a �p�v�h�]�h �d�j�b�l�_�j�•�y�f�b �h�p�•�g�d�b �_�n�_�d�l�b�\-
�g�h�k�l�• �H�K�> �I�R�\�J �h�[�j�Z�g�h �l�Z�d�• �a�g�Z�q�_�g�g�y , �i�j �b �i�h-
�i�Z�^�Z�g�g�• �\ �y�d�• �k�e�•�^ �h�q�•�d�m�\�Z�l�b:  

�I

1) �a�Z�\�^�Z�g�g�y, �s�h �i�h�d�e�Z�^�_�g�• �g�Z �I�R�\�J �i�•� ̂ �q�Z�k
�K�l�>�<(�K), �[�m�^�m�l�v �\�b�d�h�g�Z�g�• �m �\�k�l�Z�g�h�\�e�_�g�• �l�_�j�f�•�g�b �• 
�a�Z�i�e�Z�g�h�\�Z�g�b�f �j�•�\�g�_�f – �i�j�b 1,61�• �I >1,12; 

�<�b�k�g�h�\�d�b 

�L�Z�d�b�f �q�b�g�h�f, �m �k�l�Z�l�l�• �j�h�a�j�h�[�e�_�g�h �f�_�l�h�^�b�d�m 
�h�p�•�g�x�\�Z�g�g�y �_�n�_�d�l�b�\�g�h�k�l�• �a�Z�k�l�h�k�m�\�Z�g�g�y �I�R�\�J �i�•� ̂
�q�Z�k �K�l�>�<(�K) �\ �h�k�g�h�\�m �y�d�h�€ �i�h�d�e�Z�^�_�g�h �]�j�Z�n�h�Z�g�Z�e�•�l�b-
�q�g�m �f�h�^�_�e�v �h�p�•�g�d�b �k�m�d�m�i�g�h�]�h �i�h�l�_�g�p�•�Z�e�m. �F�_�l�h�^�b�d�Z 
�^�Z�} �a�f�h�]�m �h�p�•�g�b�l�b �i�h�l�_�g�p�•�Z�e�v�g�m �_�n�_�d�l�b�\�g�•�k�l�v �I�R�\�J 
�i�•� ̂ �q�Z�k �K�l�>�<(�K), �g�Z�h�q�g�h �i�h�[�Z�q�b�l�b �•�k�g�m�x�q�• �i�j�h�[�e�_-
�f�g�• �i�b�l�Z�g�g�y �l�Z �h�[�‰�j�m�g�l�m�\�Z�l�b �g�Z�i�j�y�f�b �€�o �m�k�m�g�_�g�g�y. 

2) �a�Z�\�^�Z�g�g�y, �s�h �i�h�d�e�Z�^�_�g�• �g�Z �I�R�\�J �i�•� ̂ �q�Z�k
�K�l�>�<(�K), �[�m�^�m�l�v �\�b�d�h�g�Z�g�•, �Z�e�_ �a �i�_�j�_�\�b�s�_�g�g�y�f 
�l�_�j�f�•�g�•�\ �•/�Z�[�h �j�•�\�g�_�f �g�b�`�q�_ �a�Z�i�e�Z�g�h�\�Z�g�h�]�h – �i�j�b 
1,12�• �I �•0,48;  

3) �a�Z�\�^�Z�g�g�y, �s�h �i�h�d�e�Z�^�_�g�• �g�Z �I�R�\�J �i�•� ̂ �q�Z�k
�K�l�>�<(�K), �[�m�^�m�l�v �g�_ �\�b�d�h�g�Z�g�• – �i�j�b �I <0,48.  �I�_�j�k�i�_�d�l�b�\�Z�f�b �i�h�^�Z�e�v�r�b�o �^�h�k�e�•�^�`�_�g�v �k�e�•�^ 

�\�\�Z�`�Z�l�b �h�p�•�g�x�\�Z�g�g�y �[�h�c�h�\�b�o �• �h�o�h�j�h�g�g�b�o �f�h�`�e�b�\�h-
�k�l�_�c �I�R�\�J �l�Z �h�[�‰�j�m�g�l�m�\�Z�g�g�y �i�j�Z�d�l�b�q�g�b�o �j�_�d�h�f�_�g-
�^�Z�p�•�€ �s�h�^�h �€�o �a�Z�k�l�h�k�m�\�Z�g�g�y �a�Z �i�j�b�a�g�Z�q�_�g�g�y�f �i�•� ̂�q�Z�k 
�K�l�>�<(�K). 

�H�l�j�b�f�Z�g�Z �\ �j�_�a�m�e�v�l�Z�l�• �j�h�a�j�Z�o�m�g�d�•�\ �h�p�•�g�d�Z �l�Z �€�€ 
�k�d�e�Z�^�h�\�• �[�m�^�m�l�v �h�k�g�h�\�h�x �^�e�y �i�j�h�\�_�^�_�g�g�y �Z�g�Z�e�•�a�m �k�m�d�m-
�i�g�h�]�h �l�Z �q�Z�k�l�d�h�\�b�o �i�h�l�_�g�p�•�Z�e�•�\ �I�R�\�J �i�j�b �\�b�d�h�g�Z�g�g�• 
�a�Z�\�^�Z�g�v, �s�h �i�h�\’ �y�a�Z�g�• �•�a �a�Z�[�_�a�i�_�q�_�g�g�y�f �[�_�a�i�_�d�b �>�D. 
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�F�?�L�H�>�B�D�:  �H�P�?�G�D�B �W�N�N�?�D�L�B�<�G�H�K�L�B �I�J�B�F�?�G�?�G�B�Y �I�H�>�J�:�A�>�?�E�?�G�B�C  
�;�U�K�L�J�H�=�H �J�?�:�=�B�J�H�<�:�G�B�Y �=�H�K�M�>�:�J�K�L�<�?�G�G�H�C �I�H�=�J�:�G�B�Q�G�H�C �K�E�M�@�;�U �M�D�J�:�B�G�U  

�<�H �<�J�?�F�Y �M�Q�:�K�L�B�Y �< �K�L�:�;�B�E�B�A�:�P�B�H�G�G�U�O �>�?�C�K�L�<�B�Y�O �<�H�C�K�D (�K�B�E) 

�H. �=�e�m�a�^�Z�g�v 

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

�D�e�x�q�_�\�u�_ �k�e�h�\�Z: �k�l�Z�[�b�e�b�a�Z�p�b�h�g�g�u�_ �^�_�c�k�l�\�b�y �\�h�c�k�d (�k�b�e), �=�h�k�m�^�Z�j�k�l�\�_�g�g�Z�y �i�h�]�j�Z�g�b�q�g�Z�y �k�e�m�`�[�Z �M�d�j�Z�b�g�u, �i�h�-̂
�j�Z�a�^�_�e�_�g�b�y �[�u�k�l�j�h�]�h �j�_�Z�]�b�j�h�\�Z�g�b�y, �w�n�n�_�d�l�b�\�g�h�k�l�v �i�j�b�f�_�g�_�g�b�y, �f�_�l�h� �̂b�d�Z �h�p�_�g�d�b. 

ASSESSMENT PROCEDURE OF EFFECTIVE DEPLOYMENT  
OF RAPID RESPONSE UNITS OF THE STATE BORDER GUARD SERVICE OF UKRAINE DURING 

ENGAGEMENT IN STABILIZATION ACTIONS OF TROOPS (FORCES) 

O. Hluzdan 

The practice of operational-service activitiy shows that the methodical apparatus for assessing the effectiveness of the ac-
tions of forces and means of the bodies of the State Border Guard Service of Ukraine is becoming a necessary instrument in the 
activity of the authorities at all levels, with the help of which valid decisions on their (forces and means) application are made. In 
this case, the methodical apparatus for evaluating the effectiveness of the activity should ensure the correctness of the result, the 
possibility of its control, the identification of weaknesses and definition of new requirements and recommendations on the basis 
of this. 

So, the expansion of the instrumental base and computational framework of the border science concentrates the attention 
of researchers on the elaboration of methods that should provide all areas of operational-service activity of the State Border 
Guard Service. 

A methodology for assessing the effectiveness of using the rapid response units of the State Border Guard Service of 
Ukraine during participation in the stabilization actions of troops (forces), based on a graph-analytic model for estimating ag-
gregate potential, has been devised in the article. The methodology makes it possible to assess the potential effectiveness of the 
rapid response units of the State Border Guard Service of Ukraine during participation in the stabilization actions of troops 
(forces), to see clearly the existing problem issues and to substantiate the directions for their elimination. 

Further research should be concentrated on the evaluation of the combat and security capabilities of the rapid response 
units and justification of practical recommendations for their usage during the participation in the stabilization actions of the 
troops (forces). 
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