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�O�Z�j�d�•�\�k�v�d�b�c �g�Z�p�•�h�g�Z�e�v�g�b�c �m�g�•�\�_�j�k�b�l�_�l �I�h�\�•�l�j�y�g�b�o �K�b�e �•�f. �1. �D�h�`�_�^�m�[�Z, �O�Z�j�d�•�\ 

�:�G�:�E�1�A �>�H�P�1�E�V�G�H�K�L�1 �<�B�D�H�J�B�K�L�:�G�G�Y �L�?�E�?�<�B�F�1�J�X�<�:�E�V�G�B�O �K�B�K�L�?�F  
�< �A�H�G�1 �I�J�H�<�?�>�?�G�G�Y �:�G�L�B�L�?�J�H�J�B�K�L�B�Q�G�H�2 �H�I�?�J�:�P�1�2 

�I�j�_�^�f�_�l�h�f �\�b�\�q�_�g�g�y �\ �k�l�Z�l�l�• �} �l�_�e�_�\�b�f�•�j�x�\�Z�e�v�g�• �k�b�k�l�_�f�b, �j�_�]�e�Z�f�_�g�l �y�d�b�o �g�_�h�[�o�•�^�g�h �i�j�h�\�h�^�b�l�b �h�[-
�k�e�m�]�h�x �f�_�l�j�h�e�h�]�•�q�g�b�o �j�_�f�h�g�l�g�h-�\�•�^�g�h�\�e�x�\�Z�e�v�g�b�o �]�j�m�i, �y�d�• �a�Z�e�m�q�Z�x�l�v�k�y �^�h �i�j�h�\�_�^�_�g�g�y �Z�g�l�b�l�_�j�h�j�b�k�l�b�q�g�h�€ 
�h�i�_�j�Z�p�•�€. �F�_�l�h�x �k�l�Z�l�l�• �} �Z�g�Z�e�•�a �•�k�g�m�x�q�b�o �l�_�e�_�\�b�f�•�j�x�\�Z�e�v�g�b�o �k�b�k�l�_�f �l�Z �\�b�a�g�Z�q�_�g�g�y �^�h�p�•�e�v�g�h�k�l�• �€�o �\�b�d�h-
�j�b�k�l�Z�g�g�y �\ �a�h�g�• �i�j�h�\�_�^�_�g�g�y �Z�g�l�b�l�_�j�h�j�b�k�l�b�q�g�h�€ �h�i�_�j�Z�p�•�€. �A�Z�^�Z�q�Z, �s�h �\�b�j�•�r�m�}�l�v�k�y, – �\�b�a�g�Z�q�_�g�g�y �l�_�e�_�\�b�f�•-
�j�x�\�Z�e�v�g�b�o �k�b�k�l�_�f, �\�b�d�h�j�b�k�l�Z�g�g�y �y�d�b�o �\ �a�h�g�• �i�j�h�\�_�^�_�g�g�y �Z�g�l�b�l�_�j�h�j�b�k�l�b�q�g�h�€ �h�i�_�j�Z�p�•�€ �^�h�a�\�h�e�b�l�v �m�g�_�f�h�`�e�b-
�\�b�l�b �\�b�g�b�d�g�_�g�g�y �i�_�j�_�r�d�h�^ �i�j�b �i�_�j�_�^�Z�q�• �•�g�n�h�j�f�Z�p�•�€ �i�h �d�Z�g�Z�e�Z�o �a�\’ �y�a�d�m. �< �k�l�Z�l�l�• �Z�g�Z�e�•�a�m�x�l�v�k�y �k�l�j�m�f�h�\�•, 
�q�Z�k�l�h�l�g�•, �q�Z�k-�•�f�i�m�e�v�k�g�• �l�Z �p�b�n�j�h�\�• �k�b�k�l�_�f�b, �€�o �k�l�j�m�d�l�m�j�g�• �k�o�_�f�b �l�Z �i�j�b�g�p�b�i�b �€�o �j�h�[�h�l�b. �<�b�k�g�h�\�d�b: �a�Z 
�j�_�a�m�e�v�l�Z�l�h�f �Z�g�Z�e�•�a�m �•�k�g�m�x�q�b�o �l�b�i�•�\ �l�_�e�_�\�b�f�•�j�x�\�Z�e�v�g�b�o �k�b�k�l�_�f �^�h�p�•�e�v�g�h �\�b�d�h�j�b�k�l�h�\�m�\�Z�l�b �p�b�n�j�h�\�• �l�_�e�_-
�\�b�f�•�j�x�\�Z�e�v�g�• �k�b�k�l�_�f�b, �g�Z�c�[�•�e�v�r �•�k�l�h�l�g�b�f�b �i�_�j�_�\�Z�]�Z�f�b �y�d�b�o �} �\�b�k�h�d�• �f�_�l�j�h�e�h�]�•�q�g�• �o�Z�j�Z�d�l�_�j�b�k�l�b�d�b, �f�h�` -
�e�b�\�•�k�l�v �j�h�[�h�l�b �a �j�•�a�g�b�o �d�Z�g�Z�e�•�\ �a�\'�y�a�d�m, �\�b�k�h�d�Z �i�_�j�_�r�d�h�^�h�a�Z�o�b�s�_�g�•�k�l�v �• �f�h�`�e�b�\�•�k�l�v �h�[�j�h�[�d�b �•�g�n�h�j�f�Z�p�•�€ �\ 
�?�H�F. �P�_ �g�_�h�[�o�•�^�g�h �j�h�a�m�f�•�l�b �h�[�k�e�m�]�h�x �\�b�€�a�g�h�€ �f�_�l�j�h�e�h�]�•�q�g�h�€ �j�_�f�h�g�l�g�h-�\�•�^�g�h�\�e�x�\�Z�e�v�g�h�€ �]�j�m�i�b �i�•� ̂�q�Z�k �i�j�h-
�\�_�^�_�g�g�y �j�_�]�e�Z�f�_�g�l�g�b�o �j�h�[�h�l. 

�D�e�x�q�h�\�• �k�e�h�\�Z: �p�b�n�j�h�\�• �l�_�e�_�\�b�f�•�j�x�\�Z�e�v�g�• �k�b�k�l�_�f�b, �d�Z�g�Z�e�b �a�\’ �y�a�d�m, �j�_�]�e�Z�f�_�g�l�g�• �j�h�[�h�l�b. 

�<�k�l�m�i 

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

�:�g�Z�e�•�a �e�•�l�_�j�Z�l�m�j�b. �I�j�b�g�p�b�i�b �c �h�j�]�Z�g�•�a�Z�p�•�c�g�• 
�h�k�g�h�\�b �f�_�l�j�h�e�h�]�•�q�g�h�]�h �a�Z�[�_�a�i�_�q�_�g�g�y, �Z �l�Z�d�h�` �j�h�e�v �c 
�f�•�k�p�_ �f�_�l�j�h�e�h�]�•�q�g�h�]�h �a�Z�[�_�a�i�_�q�_�g�g�y �A�[�j�h�c�g�b�o �K�b�e 
�M�d�j�Z�€�g�b, �a �m�j�Z�o�m�\�Z�g�g�y�f �^�h�k�\�•�^�m �i�j�h�\�_�^�_�g�g�y �Z�g�l�b�l�_-
�j�h�j�b�k�l�b�q�g�h�€ �h�i�_�j�Z�p�•�€, �\�b�d�e�Z�^�_�g�h �\ �g�Z�d�Z�a�Z�o [1–3], �\ 
�k�l�Z�l�l�y�o [4; 11], �e�•�l�_�j�Z�l�m�j�• [8–10] �l�Z �•�g�k�l�j�m�d�p�•�€ [12]. 
�F�Z�l�_�f�Z�l�b�q�g�• �f�h�^�_�e�• �\�b�a�g�Z�q�_�g�g�y �d�•�e�v�d�h�k�l�• �a�Z�f�h�\�e�_�g�v 
�g�Z �]�Z�j�Z�g�l�h�\�Z�g�_ �f�_�l�j�h�e�h�]�•�q�g�_ �h�[�k�e�m�]�h�\�m�\�Z�g�g�y �a�j�Z�a�d�•�\ 
�h�a�[�j�h�}�g�g�y �l�Z �\�•�c�k�v�d�h�\�h�€ �l�_�o�g�•�d�b �a �m�j�Z�o�m�\�Z�g�g�y�f �€�o 
�\�Z�`�e�b�\�h�k�l�• �\�b�d�e�Z�^�_�g�h �\ �k�l�Z�l�l�• [5]. �F�_�l�h�^�b�d�Z �i�j�h-
�]�g�h�a�m�\�Z�g�g�y �f�h�`�e�b�\�h�k�l�_�c �f�_�l�j�h�e�h�]�•�q�g�b�o �i�•�^�j�h�a�^�•�e�•�\ 
�a �\�•�^�g�h�\�e�_�g�g�y �i�h�r�d�h�^�`�_�g�b�o �a�Z�k�h�[�•�\ �\�b�f�•�j�x�\�Z�e�v�g�h�€ 
�l�_�o�g�•�d�b �\�•�c�k�v�d�h�\�h�]�h �i�j�b�a�g�Z�q�_�g�g�y �\�b�d�e�Z�^�_�g�h �\ �k�l�Z�l�l�• 
[6]. �H�k�g�h�\�b �_�d�k�i�e�m�Z�l�Z�p�•�€ �a�Z�k�h�[�•�\ �\�b�f�•�j�x�\�Z�e�v�g�h�€ �l�_�o-
�g�•�d�b �\�•�c�k�v�d�h�\�h�]�h �i�j�b�a�g�Z�q�_�g�g�y �\ �m�f�h�\�Z�o �i�j�h�\�_�^�_�g�g�y 
�:�L�H �\�b�d�e�Z�^�_�g�• �\ �e�•�l�_�j�Z�l�m�j�• [7]. �G�Z�`�Z�e�v �\ �^�`�_�j�_�e�Z�o 
[1–12] �i�b�l�Z�g�g�y, �y�d�• �i�h�\’ �y�a�Z�g�• �a �Z�g�Z�e�•�a�h�f �•�k�g�m�x�q�b�o 
�L�<�K �l�Z �€�o �j�Z�p�•�h�g�Z�e�v�g�h�]�h �\�b�d�h�j�b�k�l�Z�g�g�y �h�[�k�e�m�]�h�x 
�\�b�€�a�g�b�o �f�_�l�j�h�e�h�]�•�q�g�b�o �j�_�f�h�g�l�g�h-�\�•�^�g�h�\�e�x�\�Z�e�v�g�b�o 

�]�j�m�i, �y�d�• �a�Z�e�m�q�Z�x�l�v�k�y �^�h �i�j�h�\�_�^�_�g�g�y �Z�g�l�b�l�_�j�h�j�b�k-
�l�b�q�g�h�€ �h�i�_�j�Z�p�•�€. 

�F�_�l�h�x �k�l�Z�l�l�• �} �Z�g�Z�e�•�a �•�k�g�m�x�q�b�o �l�_�e�_�\�b�f�•�j�x�\�Z-
�e�v�g�b�o �k�b�k�l�_�f �l�Z �\�b�a�g�Z�q�_�g�g�y �^�h�p�•�e�v�g�h�k�l�• �€�o �\�b�d�h�j�b�k-
�l�Z�g�g�y �\ �a�h�g�• �i�j�h�\�_�^�_�g�g�y �Z�g�l�b�l�_�j�h�j�b�k�l�b�q�g�h�€ �h�i�_�j�Z�p�•�€. 

�H�k�g�h�\�g�b�c �f�Z�l�_�j�•�Z�e 

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

�J�h�a�]�e�y�g�_�f�h �i�_�j�_�^�Z�q�m �•�g�n�h�j�f�Z�p�•�€ �q�Z�k�l�h�l�g�b�f�b �l�Z 
�q�Z�k-�•�f�i�m�e�v�k�g�b�f �l�_�e�_�\�b�f�•�j�x�\�Z�e�v�g�b�f�b �k�b�k�l�_�f�Z�f�b. 
�I�_�j�_�^�Z�q�Z "�q�Z�k�l�h�l�g�b�o" �k�b�]�g�Z�e�•�\ �q�Z�k�l�h�l�g�b�f�b �k�b�k�l�_-
�f�Z�f�b �f�h�`�_ �a�^�•�c�k�g�x�\�Z�l�b�k�y �a�Z �^�h�i�h�f�h�]�h�x �i�Z�j�Z�e�_�e�v-
�g�h�€ �i�_�j�_�^�Z�q�• �^�_�d�•�e�v�d�h�o �a�g�Z�q�_�g�v �\�b�f�•�j�x�\�Z�g�b�o �\�_�e�b-
�q�b�g �q�Z�k�l�h�l�h�x �k�b�g�m�k�h�€�^�Z�e�v�g�h�]�h �k�l�j�m�f�m �Z�[�h �•�f�i�m�e�v�k�•�\ 
�i�h�k�l�•�c�g�h�]�h �k�l�j�m�f�m �r�e�y�o�h�f �q�Z�k�l�h�l�g�h�]�h �i�h�^�•�e�m �\�b�f�•-
�j�x�\�Z�e�v�g�b�o �d�Z�g�Z�e�•�\. �M�a�Z�]�Z�e�v�g�_�g�Z �k�l�j�m�d�l�m�j�g�Z �k�o�_�f�Z 
�h�^�g�h�]�h �d�Z�g�Z�e�m �q�Z�k�l�h�l�g�h�€ – �L�<�K �g�Z�\�_�^�_�g�b�c �g�Z �j�b�k. 1. 

�J�b�k. 1. �K�l�j�m�d�l�m�j�g�Z �k�o�_�f�Z �q�Z�k�l�h�l�g�h�€ �L�<�K: 
�I�M – �i�h�j�l �m�i�j�Z�\�e�y�x�q�b�c; 
�<�J – �\�b�^�Z�q�Z �j�_�a�m�e�v�l�Z�l�m; 

�E�K – �e�•�g�•�y �a�\'�y�a�d�m; 
�I�j  – �i�j�b�c�f�Z�q 

�Q�Z�k�l�h�l�Z �a�f�•�g�g�h�]�h �k�l�j�m�f�m (�Z�[�h �•�f�i�m�e�v�k�•�\ �i�h�k�l�•�c-
�g�h�]�h �k�l�j�m�f�m)  �g�Z �\�b�o�h�^�• �i�_�j�_�^�Z�\�Z�e�v�g�h�]�h �i�j�b�k�l�j�h�x 

�I�I  �a�\�b�q�Z�c�g�h �a�Z�e�_�`�b�l�v �\�•� ̂�\�b�f�•�j�x�\�Z�g�h�€ �\�_�e�b�q�b�g�b: 
xf

(1) x min 1f f k  x

�Z�[�h  x min 2 max minf f k f f x    , 

�^�_  �Z�[�h – �f�•�g�•�f�Z�e�v�g�Z �f�Z�d�k�b�f�Z�e�v�g�Z �q�Z�k�l�h�l�b

�k�b�]�g�Z�e�m;  �•  – �d�h�_�n�•�p�•�}�g�l�b �i�_�j�_�l�\�h�j�_�g�g�y.  
minf max

2k

f

1k

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

�M �q�Z�k-�•�f�i�m�e�v�k�g�b�o �l�_�e�_�\�b�f�•�j�x�\�Z�e�v�g�b�o �k�b�k�l�_�f�Z�o
�a�g�Z�q�_�g�g�y �\�b�f�•�j�x�\�Z�g�h�€ �\�_�e�b�q�b�g�b �i�_�j�_�^�Z�}�l�v�k�y �i�h �e�•�g�•�€ 
�a�\'�y�a�d�m �l�j�b�\�Z�e�•�k�l�x �•�f�i�m�e�v�k�•�\ �i�h�k�l�•�c�g�h�]�h �k�l�j�m�f�m �Z�[�h 
�•�g�l�_�j�\�Z�e�Z�f�b �f�•�  ̀ �•�f�i�m�e�v�k�Z�f�b. �L�j�b�\�Z�e�•�k�l�v �•�f�i�m�e�v�k�•�\ 
�a�\�b�q�Z�c�g�h �\�b�a�g�Z�q�Z�}�l�v�k�y �a�Z �a�Z�e�_�`�g�•�k�l�x: 

max min
min min

max min

x x
x x

  
    


 , (2) 

�^�_  �• – �f�•�g�•�f�Z�e�v�g�Z �^�h �f�Z�d�k�b�f�Z�e�v�g�h�]�h �l�j�b�\�Z-

�e�h�k�l�• �•�f�i�m�e�v�k�m;  – �\�b�f�•�j�x�\�Z�g�Z �\�_�e�b�q�b�g�Z �a �f�•�g�•�f�Z-
�e�v�g�b�f  �• �f�Z�d�k�b�f�Z�e�v�g�b�f  �a�g�Z�q�_�g�g�y�f�b.  

min

x

max

min

x

maxx

�I�_�j�•�h� ̂ �i�h�\�l�h�j�_�g�g�y �•�f�i�m�e�v�k�•�\ �i�h�\�b�g�_�g �i�_�j�_�\�b-
�s�m�\�Z�l�b . �K�l�j�m�d�l�m�j�g�Z �k�o�_�f�Z �q�Z�k-�•�f�i�m�e�v�k�g�h�€ �k�b�k-

�l�_�f�b �a �l�b�f�q�Z�k�h�\�b�f �i�h�^�•�e�h�f �d�Z�g�Z�e�•�\, �g�Z�\�_�^�_�g�Z �g�Z 
�j�b�k. 2. �<�h�g�Z �f�•�k�l�b�l�v �g�Z �i�_�j�_�^�Z�\�Z�e�v�g�•�c �k�l�h�j�h�g�• �\�b�f�•-
�j�x�\�Z�e�v�g�b�c �d�h�f�m�l�Z�l�h�j �<�D �• �q�Z�k-�•�f�i�m�e�v�k�g�b�c �i�_�j�_�l�\�h-
�j�x�\�Z�q �Q�1�I �L�K-�i�_�j�_�l�\�h�j�x�\�Z�q �m�g�•�n�•�d�h�\�Z�g�h�€ �g�Z�i�j�m�]�b 

 (�Z�[�h �k�l�j�m�f�m) �m �q�Z�k�h�\�b�c �•�g�l�_�j�\�Z�e. �G�Z �i�j�b-

�c�f�Z�x�q�h�€ �k�l�h�j�h�g�• �k�b�k�l�_�f�Z �f�•�k�l�b�l�v �i�_�j�_�l�\�h�j�x�\�Z�q �l�b�f-
�q�Z�k�h�\�h�]�h �•�g�l�_�j�\�Z�e�m �\ �d�h�^ �I�L�1, �d�h�^�h�\�b�c �i�_�j�_�f�b�d�Z�q 

�D�I, �j�_�]�•�k�l�j�b 

max

21U U

1P�] P�]2 , �a�Z�i�Z�f'�y�l�h�\�m�\�Z�e�v�g�• �d�h�^�b �d�h�-̀

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

�J�b�k. 2. �K�l�j�m�d�l�m�j�g�Z �k�o�_�f�Z �q�Z�k-�•�f�i�m�e�v�k�g�h�€ �L�<�K 

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

�I�_�j�_�r�d�h�^�b �f�h�`�m�l�v �i�j�b�\�_�k�l�b �^�h �i�_�j�_�d�j�m�q�m�\�Z�g-
�g�y �d�h�^�m, �Z �h�l�`�_, �• �^�h �i�h�o�b�[�d�b �\�b�f�•�j�x�\�Z�g�g�y. �>�e�y �i�•�-̂
�\�b�s�_�g�g�y �i�_�j�_�r�d�h�^�h�a�Z�o�b�s�_�g�h�k�l�• �L�<�K �a�Z�k�l�h�k�h�\�m�x�l�v 
�k�i�_�p�•�Z�e�v�g�• �d�h�^�b, �\�b�y�\�e�_�g�g�y�f �• �\�b�i�j�Z�\�e�_�g�g�y�f �i�h�f�b-
�e�h�d, �\�b�d�e�b�d�Z�g�b�o �i�_�j�_�r�d�h�^�Z�f�b. �I�j�b�g�p�b�i �i�h�[�m�^�h�\�b 
�l�Z�d�b�o �d�h�^�•�\ �[�Z�a�m�}�l�v�k�y �g�Z �k�l�\�h�j�_�g�g�• �g�Z�^�f�•�j�g�h�k�l�• �d�h-
�^�h�\�b�o �d�h�f�[�•�g�Z�p�•�c, �l�Z �•�a �\�k�•�o �f�h�`�e�b�\�b�o �d�h�^�h�\�b�o �d�h�f-
�[�•�g�Z�p�•�c �\�b�[�b�j�Z�}�l�v�k�y �l�Z �q�Z�k�l�b�g�Z, �s�h �i�•�^�i�h�j�y�^�d�h�\�m-
�}�l�v�k�y �i�_�\�g�h�f�m �a�Z�d�h�g�m. �1�g�r�• �d�h�f�[�•�g�Z�p�•�€ �\�\�Z�`�Z�x�l�v�k�y 
�a�Z�[�h�j�h�g�_�g�b�f�b. �P�_ �^�h�a�\�h�e�y�} �\�b�d�e�x�q�Z�l�b �^�_�y�d�• �d�h�^�h�\�• 
�d�h�f�[�•�g�Z�p�•�€, �i�•�^�\�_�j�]�Z�}�l�v�k�y �^�•�€ �i�_�j�_�r�d�h�^. �I�j�b �l�Z�d�•�c 
�i�h�[�m�^�h�\�• �d�h�^�•�\ �f�h�`�_ �[�m�l�b �\�b�y�\�e�_�g�Z �e�b�r�_ �q�Z�k�l�b�g�Z 
�i�h�o�b�[�h�d, �l�h�f�m �s�h �g�_ �\�b�d�e�x�q�_�g�Z �f�h�`�e�b�\�•�k�l�v �i�_�j�_-
�o�h�^�m �i�•� ̂�^�•�}�x �i�_�j�_�r�d�h�^ �h�^�g�•�}�€ �^�h�a�\�h�e�_�g�h�€ �d�h�f�[�•�g�Z�p�•�€ 
�\ �•�g�r�m �^�h�a�\�h�e�_�g�m �d�h�f�[�•�g�Z�p�•�x. �G�Z �j�b�k. 3 �g�Z�\�_�^�_�g�Z 
�h�^�g�Z �a �f�h�`�e�b�\�b�o �k�l�j�m�d�l�m�j�g�b�o �k�o�_�f �i�_�j�_�^�Z�\�Z�e�v�g�h�]�h 
�i�j�b�k�l�j�h�x �p�b�n�j�h�\�b�c �L�<�K. 

�J�b�k. 3. �K�l�j�m�d�l�m�j�g�Z �k�o�_�f�Z �i�_�j�_�^�Z�\�Z�e�v�g�h�]�h �i�j�b�k�l�j�h�x 
�p�b�n�j�h�\�b�c �L�<�K 

�M�g�•�n�•�d�h�\�Z�g�• �k�b�]�g�Z�e�b, �g�Z�i�j�b�d�e�Z�^ �g�Z�i�j�m�]�b 

1 nU U  �\�•� ̂�\�b�f�•�j�x�\�Z�e�v�g�b�o �i�_�j�_�l�\�h�j�x�\�Z�q�Z (�g�Z �k�o�_�f�• 

�g�_ �i�h�d�Z�a�Z�g�•) �g�Z�^�o�h�^�y�l�v �g�Z �\�o�h�^�b �\�b�f�•�j�x�\�Z�e�v�g�h�]�h 
�d�h�f�m�l�Z�l�h�j�Z �<�D, �i�h �q�_�j�a�• �i�•�^�d�e�x�q�Z�x�q�b �p�•, �k�b�]�g�Z�e�b �^�h 
�Z�g�Z�e�h�]�h-�p�b�n�j�h�\�h�]�h �i�_�j�_�l�\�h�j�x�\�Z�q�Z (�:�P�I ). �I�Z�j�Z�e�_-
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�<�•�c�k�v�d�h�\�h-�l�_�o�g�•�q�g�• �i�j�h�[�e�_�f�b 
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AN ANALYSIS OF THE FEASIBILITY OF USING TELEMETRY SYSTEMS  
IN THE AREA OF ANTITERRORIST OPERATION 

�H. Koval, V. Zapeka, M. Dolyna, �: . Batyc 

The subject of the study of the article are telemetric systems, the regulations of which must be carried out for the disserta-
tion of the metrological repair and restoration groups used during the antiterrorist operation. The purpose of the article is to 
analyze existing telemetry systems and determine the feasibility of their use in the area of antiterrorist operation. The task is to 
determine the telemetry systems, the using of which in the area of anti-terrorist operation will prevent the emergence of obstacles 
in the transmission of information through communication channels. The article analyzes current, frequency, time-pulse and 
digital systems, their structural schemes and the principles of their work. Conclusions: based on the analysis of existing types of 
telemetry systems, it is advisable to use digital telemetry systems, the most significant advantages of which are high metrological 
characteristics, the ability to work with different communication channels, high error-security and the ability to process informa-
tion in the computer. It is necessary to understand the calculations of the metrological repair and restoration groups during the 
routine work. 
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