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�:�I�I�:�J�:�L�H�<  

�< �k�l�Z�l�v�_ �j�Z�a�j�Z�[�h�l�Z�g�u �^�b�g�Z�f�b�q�_�k�d�b�_ �f�h�^�_�e�b «�f�Z�g�b�i�m�e�y�l�h�j �k �m�i�j�m�]�h�c �k�\�y�a�v�x �\ �k�o�\�Z�l�_» �b «�f�Z�g�b�i�m�e�y-
�l�h�j – �m�i�j�m�]�b�c �k�o�\�Z�l – �^�h�j�g�h�\�Z�e�v�g�Z�y �f�Z�r�b�g�Z (�i�g�_�\�f�h�b�f�i�m�e�v�k�g�h�_ �m�k�l�j�h�c�k�l�\�h)», �Z �l�Z�d�`�_ �f�_�l�h� ̂�n�h�j�f�b�j�h-
�\�Z�g�b�y �m�j�Z�\�g�_�g�b�c �^�b�g�Z�f�b�d�b �f�Z�g�b�i�m�e�y�l�h�j�Z �i�j�b �^�h�j�g�h�\�Z�g�b�b �h�l�\�_�j�k�l�b�c �\ �d�h�g�k�l�j�m�d�p�b�y�o �e�_�l�Z�l�_�e�v�g�u�o �Z�i�i�Z�j�Z-
�l�h�\; �k�b�g�l�_�a�b�j�h�\�Z�g�Z �f�h�^�_�e�v �^�b�g�Z�f�b�d�b �j�h�[�h�l�h-�l�_�o�g�b�q�_�k�d�h�]�h �d�h�f�i�e�_�d�k�Z (�i�j�h�f�u�r�e�_�g�g�u�c �j�h�[�h�l) �i�h �^�h�j�g�h�\�Z-
�g�b�x �h�l�\�_�j�k�l�b�c, �d�h�l�h�j�Z�y �j�_�Z�e�b�a�h�\�Z�g�Z �\ �n�h�j�f�_ �f�_�l�h�^�Z �\�u�q�b�k�e�_�g�b�y �i�_�j�_�f�_�g�g�u�o, �o�Z�j�Z�d�l�_�j�b�a�m�x�s�b�o �i�j�h�p�_�k�k 
�^�h�j�g�h�\�Z�g�b�y �h�l�\�_�j�k�l�b�c �i�g�_�\�f�h�b�f�i�m�e�v�k�g�u�f�b �m�k�l�j�h�c�k�l�\�Z�f�b �\ �d�h�g�k�l�j�m�d�p�b�y�o �e�_�l�Z�l�_�e�v�g�u�o �Z�i�i�Z�j�Z�l�h�\. �B�a-
�e�h�`�_�g�g�u�_ �l�_�h�j�_�l�b�q�_�k�d�b�_ �j�_�a�m�e�v�l�Z�l�u �i�j�_�^�i�h�e�Z�]�Z�_�l�k�y �b�k�i�h�e�v�a�h�\�Z�l�v �i�j�b �j�h�[�h�l�b�a�Z�p�b�b �i�j�h�p�_�k�k�h�\ �k�[�h�j�d�b 
�d�h�g�k�l�j�m�d�p�b�c �e�_�l�Z�l�_�e�v�g�u�o �Z�i�i�Z�j�Z�l�h�\ �^�e�y �i�h�\�u�r�_�g�b�y �l�h�q�g�h�k�l�b �b �k�l�Z�[�b�e�v�g�h�k�l�b �j�_�a�m�e�v�l�Z�l�h�\, �b �^�e�y �k�g�b-
�`�_�g�b�y �^�h�e�b �j�m�l�b�g�g�h�]�h �l�j�m�^�Z �\ �j�Z�[�h�l�_ �k�e�_�k�Z�j�_�c-�k�[�h�j�s�b�d�h�\. 

�D�e�x�q�_�\�u�_ �k�e�h�\�Z: �i�j�h�f�u�r�e�_�g�g�u�c �j�h�[�h�l, �j�h�[�h�l�h-�l�_�o�g�b�q�_�k�d�b�c �d�h�f�i�e�_�d�k, �i�g�_�\�f�h�b�f�i�m�e�v�k�g�u�_ �m�k�l�j�h�c�k�l-
�\�Z, �^�h�j�g�h�\�Z�g�b�_ �h�l�\�_�j�k�l�b�c, �^�b�g�Z�f�b�q�_�k�d�Z�y �f�h�^�_�e�v, �f�Z�g�b�i�m�e�y�l�h�j, �d�h�g�k�l�j�m�d�p�b�b �e�_�l�Z�l�_�e�v�g�u�o �Z�i�i�Z�j�Z�l�h�\. 

�<�\�_�^�_�g�b�_ 

�I�h�\�u�r�_�g�b�_ �w�n�n�_�d�l�b�\�g�h�k�l�b �h�l�_�q�_�k�l�\�_�g�g�h�]�h 
�i�j�h�b�a�\�h�^�k�l�\�Z �e�_�l�Z�l�_�e�v�g�u�o �Z�i�i�Z�j�Z�l�h�\ �b �_�]�h �b�g�l�_�g�k�b-
�n�b�d�Z�p�b�y �h�i�j�_�^�_�e�y�x�l�k�y �g�_�h�[�o�h�^�b�f�h�k�l�v�x �m�k�d�h�j�_�g�b�y 
�g�Z�m�q�g�h-�l�_�o�g�b�q�_�k�d�h�]�h �j�Z�a�\�b�l�b�y, �i�j�h�y�\�e�y�x�s�b�f�k�y �\ 
�j�h�k�l�_ �w�d�h�g�h�f�b�q�_�k�d�h�c, �k�h�p�b�Z�e�v�g�h�c �b �l�_�o�g�b�q�_�k�d�h�c �a�g�Z-
�q�b�f�h�k�l�b �\�g�_�^�j�y�_�f�u�o �b�g�g�h�\�Z�p�b�c. �<�_�e�b�q�b�g�Z �w�d�h�g�h�f�b-
�q�_�k�d�h�]�h �w�n�n�_�d�l�Z �h�l �\�g�_�^�j�_�g�b�y �b�g�g�h�\�Z�p�b�c �\ �a�g�Z�q�b-
�l�_�e�v�g�h�c �k�l�_�i�_�g�b �a�Z�\�b�k�b�l �h�l �l�h�]�h, �d�Z�d �k�h�d�j�Z�s�Z�x�l�k�y 
�a�Z�l�j�Z�l�u �`�b�\�h�]�h �l�j�m�^�Z. �>�Z�`�_ �k �m�q�_�l�h�f �l�h�]�h, �q�l�h �k�_�c�q�Z�k 
�\ �h�l�_�q�_�k�l�\�_�g�g�h�f �k�Z�f�h�e�_�l�h�k�l�j�h�_�g�b�b �i�j�b�f�_�j�g�h 60% 
�h�[�s�_�c �k�m�f�f�u �j�Z�k�o�h�^�h�\ �g�Z �i�j�h�b�a�\�h�^�k�l�\�h �i�j�h�^�m�d�p�b�b 
�k�h�k�l�Z�\�e�y�x�l �f�Z�l�_�j�b�Z�e�v�g�u�_ �a�Z�l�j�Z�l�u, �k�\�y�a�Z�g�g�u�_ �k �h�\�_-
�s�_�k�l�\�e�_�g�g�u�f �l�j�m�^�h�f (�i�j�h�b�a�\�h�^�k�l�\�h �b �i�_�j�\�b�q�g�Z�y �i�_-
�j�_�j�Z�[�h�l�d�Z �k�u�j�v�y, �l�h�i�e�b�\�Z, �w�g�_�j�]�b�b), �^�h�e�y �a�Z�l�j�Z�l �`�b-
�\�h�]�h �l�j�m�^�Z �g�Z �a�Z�d�e�x�q�b�l�_�e�v�g�h�c �k�l�Z�^�b�b �b�a�]�h�l�h�\�e�_�g�b�y 
(�h�[�j�Z�[�h�l�d�Z, �k�[�h�j�d�Z) �\�k�_ �`�_ �^�h�k�l�Z�l�h�q�g�h �\�u�k�h�d�Z – �k�\�u-
�r�_ 40 % – �b �j�Z�k�i�j�_�^�_�e�_�g�Z �g�_�j�Z�\�g�h�f�_�j�g�h. �L�Z�d, �l�j�m�^�h-
�_�f�d�h�k�l�v �k�[�h�j�h�q�g�u�o �h�i�_�j�Z�p�b�c �\ �h�[�s�_�c �l�j�m�^�h�_�f�d�h�k�l�b 
�b�a�]�h�l�h�\�e�_�g�b�y �k�Z�f�h�e�_�l�h�\ �g�_�j�_�^�d�h �^�h�k�l�b�]�Z�_�l 60 % �b 
�[�h�e�_�_, �l�h�]�^�Z �d�Z�d �Z�\�l�h�f�Z�l�b�a�b�j�h�\�Z�g�h – 9...12 % �h�[�s�_�]�h 
�h�[�t�_�f�Z �k�[�h�j�h�q�g�u�o �j�Z�[�h�l (�^�e�y �k�j�Z�\�g�_�g�b�y – �\ �f�_�o�Z�g�h-
�h�[�j�Z�[�h�l�d�_ �k�h�h�l�\�_�l�k�l�\�_�g�g�h 20 �b 80 %) [1–8]. 

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

– �k�i�_�p�b�n�b�d�h�c �b �f�g�h�]�h�h�[�j�Z�a�b�_�f �k�[�h�j�h�q�g�u�o
�h�i�_�j�Z�p�b�c, �a�Z�d�e�x�q�Z�x�s�b�f�b�k�y �\ �\�u�k�h�d�b�o �l�j�_�[�h�\�Z�g�b�y�o 

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

– �[�u�k�l�j�h�c �k�f�_�g�y�_�f�h�k�l�v�x �h�[�t�_�d�l�h�\ �i�j�h�b�a�\�h�^�k�l-
�\�Z �b �b�o �\�u�i�m�k�d�h�f �f�Z�e�u�f�b �k�_�j�b�y�f�b; 

– �g�_�h�[�o�h�^�b�f�h�k�l�v�x �Z�^�Z�i�l�Z�p�b�b �f�_�l�h�^�h�\ �b
�k�j�_�^�k�l�\ �Z�\�l�h�f�Z�l�b�a�Z�p�b�b �d �k�m�s�_�k�l�\�m�x�s�b�f �l�_�o�i�j�h�p�_�k-
�k�Z�f �[�_�a �k�h�h�l�\�_�l�k�l�\�m�x�s�_�]�h �Z�g�Z�e�b�a�Z �l�_�o�g�h�e�h�]�b�q�g�h�k�l�b 
�b�a�^�_�e�b�y �b �k�Z�f�h�]�h �i�j�h�p�_�k�k�Z �k �l�h�q�d�b �a�j�_�g�b�y �\�h�a�f�h�`-
�g�h�k�l�b �_�]�h �Z�\�l�h�f�Z�l�b�a�b�j�h�\�Z�g�g�h�]�h �b�a�]�h�l�h�\�e�_�g�b�y �b �h�i-
�j�_�^�_�e�_�g�b�y �l�j�_�[�m�_�f�h�]�h �m�j�h�\�g�y �Z�\�l�h�f�Z�l�b�a�Z�p�b�b. 

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

�D�Z�d �i�h�d�Z�a�u�\�Z�_�l �f�b�j�h�\�h�c �h�i�u�l [5; 7; 8], �m�k�i�_�r-
�g�h�_ �\�g�_�^�j�_�g�b�_ �I�J �\ �k�[�h�j�h�q�g�h�_ �i�j�h�b�a�\�h�^�k�l�\�h �g�Z �k�Z-
�f�h�e�_�l�h�k�l�j�h�b�l�_�e�v�g�h�f �i�j�_�^�i�j�b�y�l�b�b �f�h�`�_�l �[�u�l�v �h�[�_�k-
�i�_�q�_�g�h �\ �j�_�a�m�e�v�l�Z�l�_ �i�j�b�f�_�g�_�g�b�y �]�b�[�d�b�o �i�_�j�_�g�Z�e�Z-
�`�b�\�Z�_�f�u�o �k�l�j�m�d�l�m�j �b �w�e�_�f�_�g�l�h�\ �j�h�[�h�l�h�l�_�o�g�b�q�_�k�d�b�o 
�k�b�k�l�_�f, �h�j�]�Z�g�b�a�h�\�Z�g�g�u�o �i�h �f�h�^�m�e�v�g�h�f�m �i�j�b�g�p�b�i�m, 
�b �k�i�h�k�h�[�g�u�o �b�k�i�h�e�v�a�h�\�Z�l�v �i�j�b �j�_�Z�e�b�a�Z�p�b�b �l�_�o�g�h�e�h-
�]�b�q�_�k�d�b�o �h�i�_�j�Z�p�b�c �m�k�l�j�h�c�k�l�\�Z, �Z�g�Z�e�h�]�b�q�g�u�_ �i�h �k�\�h-
�b�f �o�Z�j�Z�d�l�_�j�b�k�l�b�d�Z�f �l�_�f, �d�h�l�h�j�u�_ �i�j�b�f�_�g�y�x�l�k�y �k�e�_-
�k�Z�j�y�f�b-�k�[�h�j�s�b�d�Z�f�b. 

Целью данной статьи �y�\�e�y�_�l�k�y �b�a�e�h�`�_�g�b�_ 
�i�j�h�p�_�k�k�Z �k�b�g�l�_�a�Z �^�b�g�Z�f�b�q�_�k�d�h�c �f�h�^�_�e�b �i�j�h�f�u�r-
�e�_�g�g�h�]�h �j�h�[�h�l�Z, �k�i�h�k�h�[�g�h�]�h �w�n�n�_�d�l�b�\�g�h �\�h�k�i�j�h�b�a-
�\�h�^�b�l�v �^�_�c�k�l�\�b�y �k�e�_�k�Z�j�y-�k�[�h�j�s�b�d�Z �i�j�b �^�h�j�g�h�\�Z�g�b�b 
�h�l�\�_�j�k�l�b�c �\ �k�Z�f�h�e�_�l�g�u�o �d�h�g�k�l�j�m�d�p�b�y�o �k �b�k�i�h�e�v�a�h-
�\�Z�g�b�_�f �^�h�j�g�h�\�Z�e�v�g�h�c �f�Z�r�b�g�u �k �i�g�_�\�f�h�i�j�b�\�h�^�h�f. 

1. �I�h�k�l�Z�g�h�\�d�Z �a�Z�^�Z�q�b

�>�Z�g�h: �f�Z�g�b�i�m�e�y�l�h�j �k �m�i�j�m�]�b�f �k�o�\�Z�l�h�f (�j�b�k. 1), 
�n�m�g�d�p�b�h�g�b�j�m�x�s�b�c �\ �i�j�y�f�h�m�]�h�e�v�g�h�c �k�b�k�l�_�f�_ �d�h�h�j-
�^�b�g�Z�l; �^�h�j�g�h�\�Z�e�v�g�Z�y �f�Z�r�b�g�Z �k �i�g�_�\�f�h�i�j�b�\�h�^�h�f, 
�g�_�i�h�k�j�_�^�k�l�\�_�g�g�h �m�^�_�j�`�b�\�Z�_�f�Z�y �k�o�\�Z�l�h�f �f�Z�g�b�i�m�e�y-
�l�h�j�Z. 

�Z 
�J�b�k. 1. �N�j�Z�]�f�_�g�l �d�b�g�_�f�Z�l�b�q�_�k�d�h�c �k�o�_�f�u  
�f�Z�g�b�i�m�e�y�l�h�j�Z �k �\�u�o�h�^�g�u�f �a�\�_�g�h�f �l�b�i�Z  

"�m�i�j�m�]�b�c �k�o�\�Z�l" 

�I�h�e�m�q�b�l�v: �f�h�^�_�e�v �^�b�g�Z�f�b�d�b �f�Z�g�b�i�m�e�y�l�h�j�Z �b 
�f�_�l�h�^ �m�i�j�Z�\�e�_�g�b�y �b�f �i�j�b �^�h�j�g�h�\�Z�g�b�b �h�l�\�_�j�k�l�b�c. 

�F�_�l�h�^�b�q�_�k�d�b�c �[�Z�a�b�k �j�_�r�_�g�b�y �a�Z�^�Z�q�b: �f�_�l�h�^�u 
�f�_�o�Z�g�b�d�b �^�e�y �i�h�k�l�j�h�_�g�b�y �^�b�g�Z�f�b�q�_�k�d�h�c �f�h�^�_�e�b 
�f�Z�g�b�i�m�e�y�l�h�j�Z; �f�_�l�h�^ �d�b�g�_�l�h�k�l�Z�l�b�d�b, �h�k�g�h�\�Z�g�g�u�c �g�Z 
�m�i�j�Z�\�e�_�g�b�y�o �E�Z�]�j�Z�g�`�Z �b �i�h�a�\�h�e�y�x�s�b�c �j�_�Z�e�b�a�h�\�Z�l�v 
�m�i�j�Z�\�e�_�g�b�_ �f�Z�g�b�i�m�e�y�l�h�j�h�f �\ �i�j�h�p�_�k�k�_ �^�h�j�g�h�\�Z�g�b�y 
�h�l�\�_�j�k�l�b�c, �i�j�b�g�p�b�i �>�Z�e�Z�f�[�_�j�Z. 

�I�h�k�e�_�^�h�\�Z�l�_�e�v�g�h�k�l�v �w�l�Z�i�h�\ �j�_�r�_�g�b�y �a�Z�^�Z�q�b: 
�Z) �k�b�g�l�_�a �^�b�g�Z�f�b�q�_�k�d�h�c �f�h�^�_�e�b �f�Z�g�b�i�m�e�y�l�h�j�Z �k 

�m�i�j�m�]�h�c �k�\�y�a�v�x �\ �k�o�\�Z�l�_; 
�[) �k�b�g�l�_�a �^�b�g�Z�f�b�q�_�k�d�h�c �f�h�^�_�e�b "�f�Z�g�b�i�m�e�y�l�h�j – 

�m�i�j�m�]�b�c �k�o�\�Z�l–�^�h�j�g�h�\�Z�e�v�g�Z�y �f�Z�r�b�g�Z"; 
�\) �j�Z�a�j�Z�[�h�l�d�Z �f�_�l�h�^�Z �n�h�j�f�b�j�h�\�Z�g�b�y �m�i�j�Z�\�e�_-

�g�b�c �^�b�g�Z�f�b�d�b �f�Z�g�b�i�m�e�y�l�h�j�Z �i�j�b �^�h�j�g�h�\�Z�g�b�b �h�l�\�_�j-
�k�l�b�c. 

2. �>�b�g�Z�f�b�q�_�k�d�Z�y �f�h�^�_�e�v
�f�Z�g�b�i�m�e�y�l�h�j�Z �k �m�i�j�m�]�h�c �k�\�y�a�v�x 

 �\ �k�o�\�Z�l�_ 

�J�Z�k�k�f�h�l�j�b�f �k�b�k�l�_�f�m "�k�o�\�Z�l–�^�h�j�g�h�\�Z�e�v�g�Z�y �f�Z-
�r�b�g�Z" n–�a�\�_�g�g�h�]�h �i�j�h�f�u�r�e�_�g�g�h�]�h �j�h�[�h�l�Z–
�f�Z�g�b�i�m�e�y�l�h�j�Z �i�j�b �g�Z�e�b�q�b�b �m�i�j�m�]�h�c �k�\�y�a�b �f�_�`�^�m 
�g�b�f�b (�j�b�k. 2). 

�<�\�_�^�_�f �k�e�_�^�m�x�s�b�_ �k�b�k�l�_�f�u �d�h�h�j�^�b�g�Z�l: �k�b�k�l�_-
�f�Z  �b n n n n�H x y z n 1 n�H 1 n 1 n 1x y z     �i�h�^�\�b�`�g�u�_ �b 

�k�\�y�a�Z�g�u �k�h�h�l�\�_�l�k�l�\�_�g�g�h �k �]�_�h�f�_�l�j�b�q�_�k�d�b�f �p�_�g�l�j�h�f 
�k�o�\�Z�l�Z �b �p�_�g�l�j�h�f �f�Z�k�k �^�h�j�g�h�\�Z�e�v�g�h�c �f�Z�r�b�g�u. �I�j�b-
�f�_�f, �q�l�h �\ �i�h�e�h�`�_�g�b�b �j�Z�\�g�h�\�_�k�b�y �]�_�h�f�_�l�j�b�q�_�k�d�b�_ 
�p�_�g�l�j�u �k�o�\�Z�l�Z �b �^�h�j�g�h�\�Z�e�v�g�h�c �f�Z�r�b�g�u �k�h�\�i�Z�^�Z�x�l �b 
�^�_�n�h�j�f�Z�p�b�b �m�i�j�m�]�b�o �w�e�_�f�_�g�l�h�\ �j�Z�\�g�u �g�m�e�x.  

�[ 
�J�b�k. 2. �D�b�g�_�f�Z�l�b�q�_�k�d�Z�y �k�b�k�l�_�f�Z  

"�m�i�j�m�]�b�c �k�o�\�Z�l–�^�h�j�g�h�\�Z�e�v�g�Z�y �f�Z�r�b�g�Z" 
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�I�j�b�f�_�f �l�Z�d�`�_, �q�l�h �e�b�g�_�c�g�u�_ �b �m�]�e�h�\�u�_ �`�_�k�l-
�d�h�k�l�b �a�Z�d�j�_�i�e�_�g�b�y �^�h�j�g�h�\�Z�e�v�g�h�c �f�Z�r�b�g�u �\ �k�o�\�Z�l�_ 
�k�h�h�l�\�_�l�k�l�\�_�g�g�h �j�Z�\�g�u ; 

, �k�b�e�Z �m�i�j�m�]�h�k�l�b 

x y zC  C  C  C  

i iF c �ûx�3x �3y �3z �3C C  C  �K   i , 

�]�^�_ – �`�_�k�l�d�h�k�l�v -�c �m�i�j�m�]�h�c �k�\�y�a�b; – �^�_-

�n�h�j�f�Z�p�b�y �m�i�j�m�]�h�]�h �w�e�_�f�_�g�l�Z �k�h�h�l�\�_�l�k�l�\�m�x�s�_�c �d�h-
�h�j�^�b�g�Z�l�u, �d�h�l�h�j�Z�y �j�Z�\�g�Z �k�f�_�s�_�g�b�x -�c �h�k�b �h�l�g�h-

�k�b�l�_�e�v�g�h -�c, �l�h �_�k�l�v . 

iC i

 i n 1x 

i�ûx

in x

 i i ni n 1x x x �û

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

�g�u�_ �d�h�h�j�^�b�g�Z�l�u �f�h�`�g�h �i�j�b�g�y�l�v �m�]�e�u �i�h�\�h�j�h�l�Z �w�l�b�o 
�l�_�e �h�l�g�h�k�b�l�_�e�v�g�h �h�k�_�c �k�b�k�l�_�f�u . 

� h � h � h � h�H x y z

� h � h�H � h � hx y z

�K�h�k�l�Z�\�b�f �m�j�Z�\�g�_�g�b�_ �^�\�b�`�_�g�b�y �k�o�\�Z�l�Z �f�Z�g�b�i�m-
�e�y�l�h�j�Z �h�l�g�h�k�b�l�_�e�v�g�h �g�_�i�h�^�\�b�`�g�h�c �k�b�k�l�_�f�u �d�h�h�j�^�b-
�g�Z�l. �B�k�i�h�e�v�a�m�y �m�j�Z�\�g�_�g�b�y �W�c�e�_�j�Z �^�e�y �Z�[�k�h�e�x�l�g�h 
�l�\�_�j�^�h�]�h �l�_�e�Z, �a�Z�d�j�_�i�e�_�g�g�h�]�h �\ �h�^�g�h�c �l�h�q�d�_, �b �l�_�h-
�j�_�f�m �h�[ �b�a�f�_�g�_�g�b�b �d�b�g�_�f�Z�l�b�q�_�k�d�h�]�h �f�h�f�_�g�l�Z �l�\�_�j-
�^�h�]�h �l�_�e�Z [1], �a�Z�f�_�l�b�f �^�e�y �k�o�\�Z�l�Z: 

  

  
  

�,

xn yn nxn

�3 xn nxx n 1

�,

yn xn nyn

�3 yn nyy n 1

�,

zn �3 znzn z n 1

nz

J �3  R l  

+ C � 3 � 3M

J �3  R l  

+ C � 3 � 3M

J �3  C �3

.M

;

�3

;





  

 

  

 

 





  (1) 

�G�Z �h�k�g�h�\�_ �l�_�h�j�_�f�u �h �^�\�b�`�_�g�b�b �p�_�g�l�j�Z �f�Z�k�k �a�Z-
�i�b�r�_�f: 

 
�,
nn �3 n 1 n xnm x  C x x R   ;

 
�,

n �3 n 1 n ynnm y  C y y R   ;  (2) 

 
�,
nn �3 n 1 n znm z  C z z R   ,

�]�^�_ . , , – �h�[�h�[�s�_�g�g�u�_ �d�h�h�j�^�b�g�Z�l�u, �h�i-

�j�_�^�_�e�y�x�s�b�_ �m�]�e�h�\�h�_ �i�h�e�h�`�_�g�b�_ �k�o�\�Z�l�Z �h�l�g�h�k�b�l�_�e�v-
�g�h �g�_�i�h�^�\�b�`�g�h�c �k�b�k�l�_�f�u �d�h�h�j�^�b�g�Z�l; 

xn�3 yn�3 zn�3

 x n 1�3  , 

,   – �h�[�h�[�s�_�g�g�u�_ �d�h�h�j�^�b�g�Z�l�u, �h�i�j�_-

�^�_�e�y�x�s�b�_ �m�]�e�h�\�h�_ �i�h�e�h�`�_�g�b�_ �^�h�j�g�h�\�Z�e�v�g�h�c �f�Z�r�b-
�g�u �h�l�g�h�k�b�l�_�e�v �h �g�_�i�h�^�\�b�`�g�h �k�b�k�l�_�f�u�d�h�h�j�^�b�g�Z�l; 

, , – �f�h�f�_�g�l�u �b�g�_�j�p�b�b �k�o�\�Z�l�Z �h�l�g�h�k�b-

�l�_�e�v�g�h �h�k�_�c �g�_�i�h�^�\�b�`�g�h�c �k�b�k�l�_�f�u �d�h�h�j�^�b�g�Z�l; , 

, , , , – �k�b�e�u �b �f�h�f �_�g�l�u �\

�r�Z�j�g�b�j�_ n, �k�h�_�^�b�g�y�x�s�_�f �k�o�\�Z�l �k �i�j�_�^�u�^�m�s�b�f �a�\�_-
�g�h�f;  – �f�Z�k�k�Z �a�\�_�g�Z;  – �k�b�e�Z �m�i�j�m�]�h�k�l�b i -�c �k�\�y-

�a�b.  

 y n 1

ynJ

R

nm

�3

xnJ

ynR

z n�3 

znJ

M

1

�g

nx

�c  



xnR

zn nyM nzM

iF

�A�Z�i�b�r�_�f �m�j�Z�\�g�_�g�b�_ �^�\�b�`�_�g�b�y �^�h�j�g�h�\�Z�e�v�g�h�c 
�f�Z�r�b�g�u �h�l�g�h�k�b�l�_�e�v�g�h �g�_�i�h�^�\�b�`�g�h�c �k�b�k�l�_�f�u �d�h�h�j-
�^�b�g�Z�l: 

 
�,

x n 1J �3

 
�,

y n 1J �3

 z n 1J �3

    �3 xnx n 1 x n 1 C � 3 � 3    ; 

    �3 yny n 1 y n 1 C � 3 � 3    ;      (3) 

 .    �,

�3 znz n 1 z n 1  C � 3 � 3  

 
�,
n 1n 1 �3 n 1 nm x   C x x   ;


�,

n 1 �3 n 1 nn 1m y  C y y    ;        (4) 

 
�,
n 1n 1 �3 n 1 nm z  C z z   .

�K�b�k�l�_�f�Z �^�b�n�n�_�j�_�g�p�b�Z�e�v�g�u�o �m�j�Z�\�g�_�g�b�c (3–4) 
�i�j�_�^�k�l�Z�\�e�y�_�l �k�h�[�h�c �^�b�g�Z�f�b�q�_�k�d�m�x �f�h�^�_�e�v �m�i�j�m�]�h�k-
�\�y�a�Z�g�g�h�c �k�b�k�l�_�f�u "�f�Z�g�b�i�m�e�y�l�h�j–�^�h�j�g�h�\�Z�e�v�g�Z�y �f�Z-
�r�b�g�Z". 

�I�h�k�l�j�h�b�f �m�j�Z�\�g�_�g�b�y �^�\�b�`�_�g�b�y �f�Z�g�b�i�m�e�y�l�h�j�Z �k 
�m�q�_�l�h�f �k�b�e �b �f�h�f�_�g�l�h�\, �^�_�c�k�l�\�m�x�s�b�o �g�Z �e�x�[�h�_ �b�a n 
�a�\�_�g�v�_�\, �b�k�i�h�e�v�a�m�y �i�j�b �w�l�h�f �i�j�b�g�p�b�i �>�Z�e�Z�f�[�_�j�Z – 
�E�Z�]�j�Z�g�`�Z. �< �j�_�a�m�e�v�l�Z�l�_ �[�m�^�_�l �i�h�e�m�q�_�g�Z �f�Z�l�_�f�Z�l�b�q�_-
�k�d�Z�y �f�h�^�_�e�v n–�a�\�_�g�g�h�]�h �f�Z�g�b�i�m�e�y�l�h�j�Z �k �m�q�_�l�h�f �m�i-
�j�m�]�h�c �k�\�y�a�b �\ �k�o�\�Z�l�_ �b �f�Z�k�k�u �a�Z�d�j�_�i�e�_�g�g�h�c �\ �k�o�\�Z�l�_ 
�^�h�j�g�h�\�Z�e�v�g�h�c �f�Z�r�b�g�u, �]�j�Z�n�b�q�_�k�d�h�_ �i�j�_�^�k�l�Z�\�e�_�g�b�_ 
�n�j�Z�]�f�_�g�l�Z �^�Z�g�g�h�c �f�h�^�_�e�b �i�h�d�Z�a�Z�g�h �g�Z �j�b�k. 2. 

�>�e�y �a�\�_�g�Z  �f�Z�g�b�i�m�e�y�l�h�j�Z �f�h�f�_�g�l �k�b�e �b�g�_�j�p�b�b 
�f�h�`�_�l �[�u�l�v �i�j�_�^�k�l�Z�\�e�_�g �\ �\�b�^�_: 

i

   ii i c i

i� , � ,

� & � � � &
i i

i

i c i c

i

c k k i ik k
k 1 k 1

� � � & � �� 0

+ �� b ,q a M q M
 

i

n
cM

i

�&     

 
    

 
 

       

       (5) 

�]�^�_    
iik c kM �� a

 
;  

 i ii c i i c iM �� b � & � � � & 
     

; 

x xy x

c yx y y

zx zy z

J J J

�� J J J

J J J

 

  

 

 z

z ,     (6) 

c��


– �l�_�g�a�h�j �b�g�_�j�p�b�b -�]�h �a�\�_�g�Z �\ �k�\�y�a�Z�g�g�u�o �k �g�b�f

�h�k�y�o; 

i

i�&


i i

– �\�_�d�l�h�j �m�]�e�h�\�h�c �k�d�h�j�h�k�l�b -�]�h �a�\�_�g�Z;i

i ib b q

 q
 




 
 – �\�_�d�l�h�j�g�u�c �d�h�w�n�n�b�p�b�_�g�l, �b�g�\�Z�j�b-

�Z�g�l�g�u�c �d �h�[�h�[�s�_�g�g�u�f �m�k�d�h�j�_�g�b�y�f. 
�I�j�b �k�h�\�_�j�r�_�g�b�b �d�Z�`�^�h�]�h �\�b�j�l�m�Z�e�v�g�h�]�h �i�_�j�_-

�f�_�s�_�g�b�y j�/�3


, j�/S


 �\�h �\�j�Z�s�Z�l�_�e�v�g�h�c �b�e�b �i�h�k�l�m�i�Z-

�l�_�e�v�g�h�c �i�Z�j�_ -�_ �a�\�_�g�h, �^�e�y �d�h�l�h�j�h�]�h  �i�h�e�m�q�Z�_�l 

�i�_�j�_�f�_�s�_�g�b�_, �Z �i�j�b�e�h�`�_�g�g�u�_ �d �g�_�f�m �k�b�e�u �b �f�h�f�_�g-

i  i  j
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�l�u �k�h�\�_�j�r�Z�x�l �j�Z�[�h�l�m. �I�j�b �w�l�h�f �\�b�j�l�m�Z�e�v�g�Z�y �j�Z�[�h�l�Z 

�i�j�b �\�b�j�l�m�Z�e�v�g�h�f �m�]�e�h�\�h�f �i�_�j�_�f�_�s�_�g�b�b j�/�3


�/�3  r

 �\ -�f  

�a�\�_�g�_: 

j

i

  

 

n
n n
i j i i j ji

i j

i j n j jn

n j

[M �/�3 P F �/�3  r

M �/�3 R �/�3  r

M �/�3] 0;


 

  

 


    

    

 
  (7) 

�^�e�y �i�h�k�l�m�i�Z�l�_�e�v�g�h�]�h �`�_ �\�b�j�l�m�Z�e�v�g�h�]�h �i�_�j�_�f�_�s�_�g�b�y 

 �\ -�f �a�\�_�g�_, �\�b�j�l�m�Z�e�v�g�Z�y �j�Z�[�h�l�Z �i�j�_�^�k�l�Z�\�e�y�_�l�k�y 

�d�Z�d: 

j�/S


j

     n
j jn

i i ji i
i j

P F �/ S Q �/ S


  
  

 j
n iR  �/ S 0. 


   (8) 

�<�\�_�^�_�g�g�u�_ �\ �m�j�Z�\�g�_�g�b�y (7–8) �f�Z�l�_�f�Z�l�b�q�_�k�d�b�_ 

�h�[�t�_�d�l�u �b�f�_�x�l �k�e�_�^�m�x�s�b�c �k�f�u�k�e: ( j j
 

�/�3 �/


ji






0



�3

) –

�i�_�j�_�f�_�s�_�g�b�_ �p�_�g�l�j�Z �f�Z�k�k -�]�h �a�\�_�g�Z �i�j �b �\�b�j�l�m�Z�e�v-

�g�h�f  �m�]�e�h�\�h�f �i�_�j�_�f�_�s�_�g�b�b, �i�j�b�q�_�f ;  

– �g�Z�i�j�Z�\�e�y�x�s�b�c �\�_�d�l�h�j -�]�h �a�\�_�g�Z;  – �j�Z�^�b�m�k-

�\�_�d�l�h�j, �h�i�j�_�^�_�e�y�x�s�b�c �i�h�e�h�`�_�g�b�_ �p�_�g�l�j�Z �a�\�_�g�Z 
�h�l�g�h�k�b�l�_�e�v�g�h �a�\�_�g�Z . 

j

j

j j e
 

j


je


r

i
j

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

�g�b�_ (7) �b (8) �\�u�j�Z�`�_�g�b�_ �^�e�y   �b :n
iF


n
iM



 

   
 

n n

i j i ik j ji
i j i j

�,

j ji k i j ji j

n j jn n j

[ M  e m e e r

�/�3  r q  P  e  r ] M

R e  r M e 0;

 
  

  

  

 
   

    

   
  (9) 

n �,

i ik j k j j j n j
i j

m  e e q P e Q R e


  
  

.      (10) 

�M�j�Z�\�g�_�g�b�_ (9) �h�i�b�k�u�\�Z�_�l �\�j�Z�s�Z�l�_�e�v�g�h�_ �^�\�b�`�_-
�g�b�_ �a�\�_�g�Z, �k�h�h�l�\�_�l�k�l�\�m�x�s�_�]�h �m�i�j�m�]�h�f�m �k�o�\�Z�l�m �i�j�h-
�f�u�r�e�_�g�g�h�]�h �j�h�[�h�l�Z-�f�Z�g�b�i�m�e�y�l�h�j�Z, (10) – �^�\�b�`�_�g�b�_ 
�l�h�]�h �`�_ �a�\�_�g�Z. 

3. �>�b�g�Z�f�b�q�_�k�d�Z�y �f�h�^�_�e�v
" �f�Z�g�b�i�m�e�y�l�h�j – �m�i�j�m�]�b�c �k�o�\�Z�l–

�^�h�j�g�h�\�Z�e�v�g�Z�y �f�Z�r�b�g�Z" 

�J�Z�k�k�f�h�l�j�b�f �a�Z�^�Z�q�m �^�h�j�g�h�\�Z�g�b�y �h�l�\�_�j�k�l�b�y �\ �j�h-
�[�h�l�b�a�b�j�h�\�Z�g�g�h�f �j�_�`�b�f�_, �d�h�]�^�Z �i�h�e�h�`�_�g�b�_ �^�h�j�g�h-
�\�Z�e�v�g�h�c �f�Z�r�b�g�u �a�Z�^�Z�_�l�k�y �i�j�h�f�u�r�e�_�g�g�u�f �j�h�[�h�l�h�f–
�f�Z�g�b�i�m�e�y�l�h�j�h�f �k �m�i�j�m�]�b�f �w�e�_�f�_�g�l�h�f �\ �k�o�\�Z�l�_.  

�;�m�^�_�f �k�q�b�l�Z�l�v, �q�l�h �f�Z�g�b�i�m�e�y�l�h�j �i�_�j�_�f�_�s�Z�_�l�k�y 
�\ �i�j�y�f�h�m�]�h�e�v�g�h�c �k�b�k�l�_�f�_ �d�h�h�j�^�b�g�Z�l (�j�b�k. 3). 

�J�b�k. 3. �D�b�g�_�f�Z�l�b�q�_�k�d�Z�y �k�o�_�f�Z �d�h�f�i�e�_�d�k�Z 
"�f�Z�g�b�i�m�e�y�l�h�j �k �m�i�j�m�]�b�f �k�o�\�Z�l�h�f–�^�h�j�g�h�\�Z�e�v�g�Z�y 

 �f�Z�r�b�g�Z" 

�K�b�k�l�_�f�Z �m�j�Z�\�g�_�g�b�c, �h�i�b�k�u�\�Z�x�s�b�o �^�b�g�Z�f�b�d�m 
�j�Z�k�k�f�Z�l�j�b�\�Z�_�f�h�]�h �f�Z�g�b�i�m�e�y�l�h�j�Z: 

 

 

 

�,

1 x 2 1

�,

1 y 2 1 M

�,

c �.

m x �k x x cos ��;

m y �k y y sin �� P

J �k

;

� . � � � ..

 

  

 

     (11) 

�]�^�_ , – �d�h�h�j�^�b�g�Z�l�u �]�_�h�f�_�l�j�b�q�_�k�d�h�]�h �p�_�g�l�j�Z

�f�Z�g�b�i�m�e�y�l�h�j�Z �\ �g�_�i�h�^�\�b�`�g�h�c �k�b�k�l�_�f�_ �d�h�h�j�^�b�g�Z�l 
, �k�\�y�a�Z�g�g�h�c �k �h�l�\�_�j�k�l�b�_�f;  – �m�]�h�e �f�_�`�^�m �h�k�v�x 

�k�o�\�Z�l�Z �f�Z�g�b�i�m�e�y�l�h�j�Z �b �h�k�v�x  �g�_�i�h�^�\�b�`�g�h�c �k�b�k�l�_-

�f�u �d�h�h�j�^�b�g�Z�l; ,  – �d�h�h�j�^�b�g�Z�l�u �p�_�g�l�j�Z �^�h�j�g�Z �\ 

�k�b�k�l�_�f�_ �d�h�h�j�^�b�g�Z�l ;  – �m�]�h�e, �d�h�l�h�j�u�c �f�h�`�_�l 

�\�h�a�g�b�d�g�m�l�v �f�_�`�^�m �h�k�y�f�b �^�h�j�g�Z �b �h�l�\�_�j�k�l�b�y;  – 

�f�h�f�_�g�l �b�g�_�j�p�b�b �k�o�\�Z�l�Z �h�l�g�h�k�b�l�_�e�v�g�h �]�h�j�b�a�h�g�l�Z�e�v-
�g�h�c �h�k�b �i�h�\�h�j�h�l�Z;  – �i�j�b�\�_�^�_�g�g�Z�y �f�Z�k�k�Z �f�Z�g�b�i�m-

�e�y�l�h�j�Z; �\�_�k �f�Z�g�b�i�m�e�y�l�h�j�Z; �k �k ���k  �d�h�w�n-

�n�b�p�b�_�g�l�u �m�i�j �h�k�l�b �f�_�o�Z�g�b�a�f�Z �a�Z�o�\�Z�l�Z �^ �g�h�\�Z�e�v-

�g�h�c �f�Z�r�b�g�u; x �m�i�jF , y �m�iF �j�Z �b�_ �k�b�e�u �i�h 

�h�k�y�f 2x �b 2y ; �� �m�i�jF  – �m�i�j �\�e�y�x�s�b�c �f�h  �i�h 

�m�]�e�m �� . 

2x 2y

 

xy�H ��

y

�m�i

�Z

1x 1y

�H

M

xy �.

�j  – 

MJ

�_�g�l

MP  – 

�m�]

x

�\

, 

�e

y , 

�y�x�s

 

�f

–

�h�j

�I�h�k�d�h�e�v�d�m �m�]�e�h�\�Z�y �`�_�k�l�d�h�k�l�v �f�Z�g�b�i�m�e�y�l�h�j�Z 
�a�g�Z�q�b�l�_�e�v�g�h �i�j�_�\�u�r�Z�_�l �m�]�e�h�\�m�x �`�_�k�l�d�h�k�l�v �d�j�_�i�e�_-
�g�b�y �^�h�j�g�h�\�Z�e�v�g�h�c �f�Z�r�b�g�u �\ �k�o�\�Z�l�_, �^�e�y �^�_�d�Z�j�l�h�\�h�c 
�k�b�k�l�_�f�u �d�h�h�j�^�b�g�Z�l �^�h�i�m�k�l�b�f�h �i�j�b�g�y�l�v �� const , 

, � � � . x� k � ky . �K �m�q�_�l�h�f �i�j�b�g�y�l�u�o �^�h�i�m�s�_�g�b�c, 

�m�i�j�Z�\�e�_�g�b�y �^�\�b�`�_�g�b�y �^�h�j�g�h�\�Z�e�v�g�h�c �f�Z�r�b�g�u �\ �m�i-
�j�m�]�h�f �k�o�\�Z�l�_ �[�m�^�m�l �b�f�_�l�v �\�b�:̂ 
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 

 
 

 

�,

1 x 2 1

�,

1 y 2 1

1 M

�,

c 1

�.

m x �k x x cos ��;

m y �k y y

f  cos �.  sin �. N  P ;

d l
J �. f h N

2 2

� k � � � ..

 

  

  

    
 
 

  (12) 

�]�^�_  – �f�Z�k�k�Z � �̂h�j�g�h�\�Z�e�v�g�h�c �f�Z�r�b�g�u; m
Jc  – �f�h�f�_�g�l �b�g�_�j�p�b�b �^�h�j�g�h�\�Z�e�v�g�h�c �f�Z�r�b�g�u 

�h�l�g�h�k�b�l�_�e�v�g�h �_�_ �p�_�g�l�j�Z �f�Z�k�k. 
�I�h�k�l�j�h�b�f �^�b�g�Z�f�b�q�_�k�d�m�x �f�h�^�_�e�v �h�l�d�e�h�g�_�g�b�y 

�^�h�j�g�h�\�Z�e�v�g�h�c �f�Z�r�b�g�u (�b, �k�h�h�l�\�_�l�k�l�\�_�g�g�h, �^�h�j�g�Z) �\ 
�\�_�j�l�b�d�Z�e�v�g�h�c �i�e�h�k�d�h�k�l�b. �I�j�b �w�l�h�f �m�j�Z�\�g�_�g�b�y �^�\�b-
�`�_�g�b�y �^�e�y �k�e�m�q�Z�y, �i�h�d�Z�a�Z�g�g�h�]�h �g�Z �j�b�k. 3, �b�f�_�x�l �\�b�:̂ 

 
 

 
 

 

�,

1 x 2 1

1

�,

1 y 2 1

1 M

�,

c 1

�.

m x �k x x

f  sin �. cos �. N ;

m y �k y y

f  cos �.  sin �. N  P ;

d l
J �. f h N

2 2

� k � � � ..

  

 

  

  

     
 
 

  (13) 

�]�^�_  1 1
l Dh y cos �. x sin �.22

     ;  – �d�h�w�n�n�b�p�b-

�_�g�l �l�j�_�g�b�y;  – �j�Z�[�h�q�Z�y �^�e�b�g�Z �^�h�j�g�Z;  – �^�b�Z�f�_�l�j 
�^�h�j�g�Z;  – �^�b�Z�f�_�l�j �h�[�j�Z�[�Z�l�u�\�Z�_�f�h�]�h �h�l�\�_�j�k�l�b;

1

f

l
D

d
�y

N  – �j�_�Z�d�p�b�y �h�[�j�Z�[�Z�l�u�\�Z�_�f�h�c �i�h�\�_�j�o�g�h�k�l�b �\ �a�h�g�_ 

�d�h�g�l�Z�d�l�Z �k �^�h�j�g�h�f. 
�>�e�y �k�e�m�q�Z�y, �i�j�_�^�k�l�Z�\�e�_�g�g�h�]�h �g�Z �j�b�k. 3, �m�j�Z�\�g�_-

�g�b�y �^�\�b�`�_�g�b�y �i�j�b�f�m�l �\�b�:̂ 

 
 

 
 

 

�,

1 x 2 1

2

�,

y 2 1

2 M

�,

c 2

�.

m x �k x x

f  sin �. cos �. N ;

m y �k y y

f  cos �.  sin �. N  P ;

d l
J �. f h N

2 2

� k � � � ..

  

 

  

  

     
 
 

 (14) 

�B �\ �i�_�j�\�h�f, �b �\�h �\�l�h�j�h�f �k�e�m�q�Z�_ �g�Z �^�\�b�`�_�g�b�_ 
�^�h�j�g�Z �g�Z�d�e�Z�^�u�\�Z�x�l�k�y �m�k�e�h�\�b�y �k�\�y�a�b �\�b�^�Z: 

 1 1
dD x cos �. y sin  �.2 2

   .      (15) 

�L�Z�d�b�f �h�[�j�Z�a�h�f, �m�j�Z�\�g�_�g�b�y (12–14) �b (15) �\ 
�d�h�f�i�e�_�d�k�_ �i�j�_�^�k�l�Z�\�e�y�x�l �k�h�[�h�c �^�b�g�Z�f�b�q�_�k�d�m�x �f�h-
�^�_�e�v �j�h�[�h�l�b�a�b�j�h�\�Z�g�g�h�]�h �^�h�j�g�h�\�Z�g�b�y �h�l�\�_�j�k�l�b�c �^�e�y 
�k�e�m�q�Z�y, �d�h�]�^�Z �^�h�j�g�h�\�Z�e�v�g�Z�y �f�Z�r�b�g�Z �m�^�_�j�`�b�\�Z�_�l�k�y 
�m�i�j�m�]�b�f �k�o�\�Z�l�h�f �f�Z�g�b�i�m�e�y�l�h�j�Z. 

4. �F�_�l�h�  ̂�n�h�j�f�b�j�h�\�Z�g�b�y �m�j�Z�\�g�_�g�b�c
�^�b�g�Z�f�b�d�b �f�Z�g�b�i�m�e�y�l�h�j�Z  

�i�j�b �^�h�j�g�h�\�Z�g�b�b �h�l�\�_�j�k�l�b�c 

�< �d�Z�q�_�k�l�\�_ �i�j�h�f�u�r�e�_�g�g�h�]�h �j�h�[�h�l�Z, �m�i�j�Z�\�e�y�x-
�s�_�]�h �^�h�j�g�h�\�Z�e�v�g�h�c �f�Z�r�b�g�h�c, �j�Z�k�k�f�h�l�j�b�f n-
�a�\�_�g�g�u�c �f�Z�g�b�i�m�e�y�l�h�j �d�Z�d �k�b�k�l�_�f�m, �k�h�k�l�h�y�s�m�x �b�a 
�l�\�_�j�^�u�o �l�_�e, �k�h�_�^�b�g�_�g�g�u�o �\�j�Z�s�Z�l�_�e�v�g�u�f�b �i�Z�j�Z�f�b. 
�;�m�^�_�f �k�q�b�l�Z�l�v, �q�l�h �^�\�b�`�_�g�b�y �e�x�[�h�c �i�Z�j�u �h�l�j�Z�`�Z�_�l-
�k�y �\ �i�j�Z�\�h�c �^�_�d�Z�j�l�h�\�h�c �k�b�k�l�_�f�_ �d�h�h�j�^�b�g�Z�l. �I�j�b 
�w�l�h�f: �g�Z�q�Z�e�h �d�h�h�j�^�b�g�Z�l  �e�x�[�h�]�h -�]�h �a�\�_�g�Z �j�Z�k-

�i�h�e�h�`�_�g�h �\ �p�_�g�l�j�_ �r�Z�j�g�b�j�Z; �h�k�v  �g�Z�i�j�Z�\�e�_�g�Z �i�h

�h�k�b �r�Z�j�g�b�j�Z; �h�k�v  �h�[�j�Z�a�m�_�l�k�y �h�[�s�b�f �i�_�j�i�_�g�^�b-

�d�m�e�y�j�h�f �d �h�k�y�f 

i�H i

iiz�H

iiz�H

i 1�H  �b , �b�f�_�x�s�b�f �g�Z�i�j�Z�\�e�_�g�b�_ 

�h�l 
iiz�H

i 1i 1z�H
 �d ; �h�k�v  �^�h�i�h�e�g�y�_�l �^�_�d�Z�j�l�h�\�m

�k�b�k�l�_�f�m �d�h�h�j�^�b�g�Z�l �^�h �i�j�Z�\�h�c. �H�q�_�\�b�^�g�h, �g�m�e�_�\�Z�y 
�k�b�k�l�_�f�Z �d�h�h�j�^�b�g�Z�l �^�h�e�`�g�Z �[�u�l�v �i�j�b�\�y�a�Z�g�Z �d �k�l�h�c�d�_ 
�f�Z�g�b�i�m�e�y�l�h�j�Z. 

iiz�H
iiy�H

�I�m�k�l�v  iq t  – �m�]�h�e �i�h�\�h�j�h�l�Z -�]�h �a�\�_�g�Z �h�l�g�h-

�k�b�l�_�e�v�g�h 

i

 i l -�]�h. �K�h�\�h�d�m�i�g�h�k�l�v �m�]�e�h�\ �i�h�\�h�j�h�l�Z 

�\�k�_�o �\�j�Z�s�Z�l�_�e�v�g�u�o �i�Z�j �h�^�g�h�a�g�Z�q�g�h �h�i�j�_�^�_�e�y�_�l �i�h-
�e�h�`�_�g�b�_ �f�Z�g�b�i�m�e�y�l�h�j�Z �\ �i�j�h�k�l�j�Z�g�k�l�\�_. �B�k�o�h�^�y �b�a 
�w�l�h�]�h �h�[�k�l�h�y�l�_�e�v�k�l�\�Z, �e�h�]�b�q�g�h �k�h�\�h�d�m�i�g�h�k�l�v �a�g�Z�q�_-
�g�b�c  tiq  �g�Z�a�\�Z�l�v �h�[�h�[�s�_�g�g�u�f�b �d�h�h�j�^�b�g�Z�l�Z�f�b �f�Z-

�g�b�i�m�e�y�l�h�j�Z. 
�;�m�^�_�f �k�q�b�l�Z�l�v, �q�l�h �\ �i�h�^�\�b�`�g�h�c �k�b�k�l�_�f�_ �d�h�h�j-

�^�b�g�Z�l �e�x�[�h�]�h -�]�h �a�\�_�g�Z �b�a�\�_�k�l�g�u �\�_�d�l�h�j�u, �h�i�j�_�^�_-

�e�y�x�s�b�_ �]�_�h�f�_�l�j�b�x �a�\�_�g�v�_�\:  – �j�Z�^�b�m�k �\�_�d�l�h�j �p�_�g-

�l�j�Z �f�Z�k�k  -�]�h �a�\�_�g�Z; 

i

ir


i�k i ib


ix

– �j�Z�^�b�m�k–�\�_�d�l�h�j �k�f�_�s�_-

�g�b�y �l�h�q�d�b  �h�l�g�h�k�b�l�_�e�v�g�h ; – �j�Z�^�b�m�k–�\�_�d�l�h�j

�l�h�q�d�b �i�_�j�_�k�_�q�_�g�b�y �h�k�_�c  �b ; 


– �j�Z-

�^�b�m�k-�\�_�d�l�h�j �f�_�`�^�m �g�Z�q�Z�e�Z�f�b -�c �b -�c �k�b�k�l�_�f 

�d�h�h�j�^�b�g�Z�l. 

�H x

i

ih


iz i i R h b 
 

 i l
i



�D�j�h�f�_ �l�h�]�h, �i�j�_�^�i�h�e�h�`�b�f, �q�l�h �b�a�\�_�k�l�g�u -�_ 

�m�]�e�u �i�h�\�h�j�h�l�Z �h�k�b  �h�l�g�h�k�b�l�_�e�v�g�h  �b �m�]�e�u �g�Z-

�q�Z�e�v�g�h�]�h �i�h�e�h�`�_�g�b�y  �^�e�y �e�x�[�h�]�h i -�]�h �a�\�_�g�Z. 

i�.

iz

q
i 1z 

io

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

i i

qi i i

cos q sin q 0

M sin q cos q 0

0 0 1


 ;        (16) 

�.i i

i i

1 0 0

M 0 cos �. sin �.

0 sin �. cos �.

  i ,     (17) 

�]�^�_ – �f�Z�l�j�b�p�Z �i�h�\�h�j�h�l�Z �h�k�_�c  �h�l�g�h�k�b-

�l�_�e�v�g�h  �^�h �f�h�f�_�g�l�Z, �d�h�]�^�Z �h�k�b  �b  �k�l�Z�g�m�l 

qiM
i ix y z�H

i x
i

iiz x 1
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�d�h�e�e�b�g�_�Z�j�g�u�f�b; – �f�Z�l�j�b�p�Z �i�h�\�h�j�h�l�Z �h�k�_�c

 �h�l�g�h�k�b�l�_�e�v�g�h �h�k�b  �^�h �f�h�f�_�g�l�Z, �d�h-

�]�^�Z �h�k�b  �b  �k�l�Z�g�m�l �d�h�e�e�b�g�_�Z�j�g�u�f�b. 

�.iM

i

[r ]

i 1

i j
j 1

R R





i 1 i 1 i 1x y z�H
  

iz

i

� h � h � h�h x y z�H

i[r ]

� h � h � h�h x y z�H

�k

i 1x 

i
k ir ]

�hiR


i 1z 

  

�I�j�_�h�[�j�Z�a�h�\�Z�g�b�_ �d�h�h�j�^�b�g�Z�l �\�_�d�l�h�j�h�\, �a�Z�^�Z�g�g�u�o 
�\ -�c �k�b�k�l�_�f�_, �\ �d�h�h�j�^�b�g�Z�l�u �g�_�i�h�^�\�b�`�g�h�c �k�b�k�l�_�f�u 
�^�h�k�l�b�]�Z�_�l�k�y �m�f�g�h�`�_�g�b�_�f �g�Z �f�Z�l�j�b�p�u �i�h�\�h�j�h�l�Z (16) 
�b (17), �g�Z�q�b�g�Z�y �k -�c �k�b�k�l�_�f�u �d�h�h�j�^�b�g�Z�l �^�h �k�b�k�l�_�f�u 

.

�I�j�h�_�d�p�b�b �\�_�d�l�h�j�h�\ �\ �g�_�i�h�^�\�b�`�g�h�c �k�b�k�l�_�f�_ �d�h-
�h�j�^�b�g�Z�l �^�e�y �e�x�[�h�]�h -�]�h �a�\�_�g�Z �\�u�q�b�k�e�y�x�l�k�y �k�e�_-
�^�m�x�s�b�f �h�[�j�Z�a�h�f: 

i



i  M [ ,     (18) 

�]�^�_ – �k�l�h�e�[�_�p �d�h�h�j�^�b�g�Z�l �\�_�d�l�h�j�Z  �\ �k�b�k�l�_�f�_

. 
ir


�I�j�h�_�d�p�b�b �\�_�d�l�h�j�h�\  �b  �\ �g�_�i�h�^�\�b�`�g�h�c 

�k�b�k�l�_�f�_ �d�h�h�j�^�b�g�Z�l �\�u�q�b�k�e�y�x�l�k�y �i�h �n�h�j�f�m�e�Z�f: 
�kiR


,   �hi i[r�kR R

iC

iq

j j


e q 
 

i

q

] .          (19) 

�K �b�k�i�h�e�v�a�h�\�Z�g�b�_�f �\�u�j�Z�`�_�g�b�c (15–19) �h�i�j�_�^�_-
�e�y�x�l�k�y �\�u�j�Z�`�_�g�b�y �e�b�g�_�c�g�u�o �b �m�]�e�h�\�u�o �k�d�h�j�h�k�l�_�c �b 
�m�k�d�h�j�_�g�b�c �p�_�g�l�j�h�\ �f�Z�k�k �a�\�_�g�v�_�\  �b �p�_�g�l�j�h�\ �r�Z�j-

�g�b�j�h�\  �\ �a�Z�\�b�k�b�f�h�k�l�b �h�l �i�_�j�\�u�o �b �\�l�h�j�u�o �i�j�h�b�a-

�\�h�^�g�u�o �h�[�h�[�s�_�g�g�u�o �d�h�h�j�^�b�g�Z�l  �i�h �\�j�_�f�_�g�b, �k 

�m�q�_�l�h�f  �]�_�h�f�_�l�j�b�q�_�k�d�b�o �i�Z�j�Z�f�_�l�j�h�\ �a�\�_�g�v�_�\.  

iO

i�



je


�hi�#


�h�#


i 
i

j 1
e q


 �




�h� # � #








,       (20) 

�]�^�_ – �Z�[�k�h�e�x�l�g�Z�y �m�]�e�h�\�Z�y �k�d�h�j�h�k�l�v -�]�h �a�\�_�g�Z,

– �_�^�b�g�b�q�g�u�c �\�_�d�l�h�j (�h�j�l �h�k�b );  – �i�_�j�\�Z�y �i�j �h-

�b�a�\�h�^�g�Z�y �i�h �\�j�_�f�_�g�b �h�l �h�[�h�[�s�_�g�g�h�c �d�h�h�j�^�b�g�Z�l�u. 

i

j



 
i 1

i ji 1
j 1

R





  
  

�h


 i 1


i

j i 1 ,     (21) 

�]�^�_ , – �k�h�h�l�\�_�l�k�l�\�_�g�g�h �e�b�g�_�c�g�u�_ �k�d�h�j�h-

�k�l�b �p�_�g�l�j�h�\ -�]�h �b i

i� # � #
 

�,

i je q 


i i�� 
 

l

�h

 



-�]�h �r�Z�j�g�b�j�h�\ �f�Z�g�b�i�m�e�y�l�h-

�j�Z. 
i

i
j 1

 
  ˙

j je q r
 

1

j   e )



 

i 1 � 
 � 

 

�k


j 1

 

 �h i 1


ii


,      (22) 

�]�^�_ – �e�b�g�_�c�g�Z�y �k�d�h�j�h�k�l�v �p�_�g�l�j�Z �f�Z�k�k -�]�h �a�\�_�g�Z;

– �j�Z�^�b�m�k-�\�_�d�l�h�j �k �g�Z�q�Z�e�h�f �\ �p�_�g�l�j�_ �r�Z�j�g�b�j�Z  

�b �d�h�g�p�h�f �\ �p�_�g�l�j�_ �f�Z�k�k . 

�ki�#


iir


��


i��


�ka a
 

i

iO

iC

i i s ˙ ˙ 
j s j s

s 2 j 1
(e q q

 
 ,    (23) 

�]�^�_  – �Z�[�k�h�e�x�l�g�h�_ �m�]�e�h�\�h�_ �m�k�d�h�j�_�g�b�_ i -�]�h �a�\�_�g�Z; 

 1 i i iR e    
 

1


,       (24) 

�]�^�_ �kia


– �e�b�g�_�c�g�h�_ �m�k�d�h�j�_�g�b�_ �p�_�g�l�j�Z �f�Z�k�k -�]�h �a�\�_-

�g�Z. 

i

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

i

 
i �,

�ki i ii i i 1 j
j 1

a [(e r ) e R ]q


   jB
     

, 

�b�e�b        
i �,

�ki ij j
j 1

a �: q B


  i
  

1

,  

�]�^�_ 

 

 

i 1s 1 ˙ ˙

i j s j s i 1 i 1 i
s 2 j 1

i s 1 ˙ ˙

j s j s i i ii
s 2 j 1

B (e e )q q � 
 � 
R

(e e )q q � 
 � 
r ;

 

  
 



 

  

 

  

  





     

    

i 1

�ki k j i j
k 1

A R e r e


  
        


   

, 

i l,n , j l, i . 

�I�j�b �k�b�g�l�_�a�_ �f�h�^�_�e�b �^�b�g�Z�f�b�d�b �f�Z�g�b�i�m�e�y�l�h�j�Z 
�i�j�b �^�h�j�g�h�\�Z�g�b�b �h�l�\�_�j�k�l�b�c �[�m�^�_�f �b�k�i�h�e�v�a�h�\�Z�l�v 
�i�j�b�g�p�b�i �>�Z�e�Z�f�[�_�j�Z. �I�j�b�f�_�g�_�g�b�_ �^�Z�g�g�h�]�h �i�j�b�g�p�b�i�Z 
�^�Z�k�l �\�h�a�f�h�`�g�h�k�l�v �i�m�l�_�f �n�b�d�l�b�\�g�h�]�h �j�Z�a�j�u�\�Z �d�b�g�_-
�f�Z�l�b�q�_�k�d�h�c �p�_�i�b �j�Z�k�k�f�Z�l�j�b�\�Z�l�v �^�\�b�`�_�g�b�_ �h�l�k�_�q�_�g-
�g�h�c �q�Z�k�l�b �f�Z�g�b�i�m�e�y�l�h�j�Z (�\ �g�Z�r�_�f �k�e�m�q�Z�_, �r�Z�j�g�b�j�_ 
�m�i�j�m�]�h�]�h �k�o�\�Z�l�Z, �\ �d�h�l�h�j�h�f �a�Z�d�j�_�i�e�_�g�Z �^�h�j�g�h�\�Z�e�v-
�g�Z�y �f�Z�r�b�g�Z) �b �^�\�b�`�m�s�_�]�h �f�h�f�_�g�l�Z �\ �r�Z�j�g�b�j�_ �i�h� ̂

�^�_�c�k�l�\�b�_�f �k�b�e �b�g�_�j�p�b�b  �b �k�b�e �l�y�`�_�k�l�b n
iF


iG


,

�h�[�h�[�s�_�g�g�h�c �k�b�e�u �\ �r�Z�j�g�b�j�_ . �K�m�f�f�u �f�h�f�_�g�l�h�\ 

�^�e�y �j�Z�k�k�f�Z�l�j�b�\�Z�_�f�h�]�h �r�Z�j�g�b�j�Z: 
iM

   n n
i i i i i

i 1
M M G m F M 0



n
   

   
.    (24) 

�I�j�b �w�l�h�f �\�_�d�l�h�j n
iF


 �k�b�e �b�g�_�j�p�b�b, �i�j�b�e�h�`�_�g-

�g�u�c �\ �p�_�g�l�j�_ �f�Z�k�k -�]�h �a�\�_�g�Z, �h�i�j�_�^�_�e�y�_�l�k�y �d�Z�d i
n
i iF m a  ci

 
, �b�e�b �i�m�l�_�f �a�Z�f�_�g�u : cia



i �,
n
i j ij j

j 1
F m ( �: q B )


   i

  
.    (25) 

�=�e�Z�\�g�u�c �f�h�f�_�g�l �k�b�e �b�g�_�j�p�b�b �\ �j�Z�k�k�f�Z�l�j�b�\�Z�_-
�f�h�f �r�Z�j�g�b�j�_ �h�i�j�_�^�_�e�b�f �i�h �n�h�j�f�m�e�_: 

 ni i i i i iM � 
 � � � 
 � � � � 
    

,    (26) 

�i�j�b �a�Z�f�_�g�_ �\�o�h�^�y�s�b�o �\ �n�h�j�f�m�e�m �m�]�e�h�\�h�c �k�d�h�j�h�k�l�b �b 
�m�k�d�h�j�_�g�b�y, �i�h�e�m�q�b�f: 

i

ni ij j i
j 1

M (c q D


  )
  

,    (27) 

�]�^�_  
i

ij i ij
j 1

� K � �e


 
  

; 
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
s 1 ˙ ˙

i i i i i j s j
j 1

D � 
 � � � 
 � � (e e )q q



  

    

i i��


s



– �h�j�l �h�k�b -�]�h

�r�Z�j�g�b�j�Z �\ -�f  �a�\�_�g�_;  – �l�_�g�a�h�j �b�g�_�j�p�b�b; 

j


z y

i z

y x

0 � 
 � 


� 
 � 
0 �


� 
 � 
0

 
 

  
  

x   (28) 

– �f�Z�l�j�b�p�Z, �k�h�k�l�Z�\�e�_�g�g�Z�y �b�a �w�e�_�f�_�g�l�h�\ �\�_�d�l�h�j�Z

. i�



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

 
i

i j
j n

M G m g r


 
 
ij ,          (29) 

�]�^�_  – �m�k�d�h�j�_�g�b�_ �k�\�h�[�h�^�g�h�]�h �i�Z�^�_�g�b�y. g
�L�Z�d�b�f �h�[�j�Z�a�h�f, �m�i�j�Z�\�e�_�g�b�_ �^�\�b�`�_�g�b�y �f�Z�g�b�i�m-

�e�y�l�h�j�Z �f�h�`�_�l �[�u�l�v �i�j�_�^�k�l�Z�\�e�_�g�h �\ �\�b�^�_: 
n �,

o
i ij j

j 1
M A q B


 

 o
i ,          (30) 

�]�^�_  �b – �\�_�d�l�h�j�u-�k�l�h�e�[�p�u, �w�e�_�f�_�g�l�u �d�h�l�h-

�j�u�o �g�_ �a�Z�\�b�k�y�l �h�l , �l�h �_�k�l�v: 

o
ijA o

iB


�,

jq

o
ij ij ijA A c 

 
;       (31) 

   
j 1i

o
i r j i i

j n m 1
B R r m B



 


   


 

    
iD 




1
o

.     (32) 

�< �j�_�a�m�e�v�l�Z�l�_ �j�_�r�_�g�b�y �i�h�e�m�q�_�g�g�h�]�h �m�j�Z�\�g�_�g�b�y 

�^�\�b�`�_�g�b�y �h�l�g�h�k�b�l�_�e�v�g�h , �h�d�h�g�q�Z�l�_�e�v�g�u�c �\�b� ̂

�m�j�Z�\�g�_�g�b�y �^�\�b�`�_�g�b�y �f�Z�g�b�i�m�e�y�l�h�j�Z:  

�,
q

   
�, 1

o oq A M A B  


.    (33) 

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

1. �<�\�h� ̂ �b�k�o�h�^�g�u�o �^�Z�g�g�u�o: �]�_�h�f�_�l�j�b�b �a�\�_�g�v�_�\

( ), �b�o �f�Z�k�k�u ( ), �l�_�g�a�h�j�h�\ �b�g�_�j�p�b�b h, b, r im iQ


ih

, �g�Z-

�q�Z�e�v�g�u�o �m�k�e�h�\�b�c �^�e�y �f�Z�g�b�i�m�e�y�l�h�j�Z (q , ), �r�Z�]�Z 

�b�g�l�_�]�j�b�j�h�\�Z�g�b�y ( �û ). 

˙

ih  q

t
2. �N�h�j�f�b�j�h�\�Z�g�b�_ �f�Z�l�j�b�p  �i�_�j�_�o�h�^�Z �b�a -�c 

�k�b�k�l�_�f�u �d�h�h�j�^�b�g�Z�l �\ �k�b�k�l�_�f�m �d�h�h�j�^�b�g�Z�l, �d�h�e�e�b�g�_-
�Z�j�g�m�x �g�m�e�_�\�h�c.  

iA i

3. �I�_�j�_�k�q�_�l �\�_�d�l�h�j�h�\ ie


, , , , �b ir


i R


i b


ih


 �b�a 

�k�h�[�k�l�\�_�g�g�h�c �k�b�k�l�_�f�u �d�h�h�j�^�b�g�Z�l �\ �g�m�e�_�\�m�x. 
4. �H�i�j�_�^�_�e�_�g�b�_, �i�h �a�Z�\�b�k�b�f�h�k�l�b (18), �d�h�h�j�^�b-

�g�Z�l �i�h�e�h�`�_�g�b�c �p�_�g�l�j�h�\ �f�Z�k�k �a�\�_�g�v�_�\ �b �r�Z�j�g�b�j�h�\ 
�f�Z�g�b�i�m�e�y�l�h�j�Z. 

5. �<�u�q�b�k�e�_�g�b�_, �i�h �a�Z�\�b�k�b�f�h�k�l�b (20), �Z�[�k�h�e�x�l-
�g�u�o  �m�]�e�h�\�u�o �k�d�h�j�h�k�l�_�c �a�\�_�g�v�_�\. 

6. �<�u�q�b�k�e�_�g�b�_, �i�h �a�Z�\�b�k�b�f�h�k�l�b (22), �e�b�g�_�c�g�u�o
�k�d�h�j�h�k�l�_�c �p�_�g�l�j�h�\ �f�Z�k�k �a�\�_�g�v�_�\ �f�Z�g�b�i�m�e�y�l�h�j�Z. 

7. �<�u�q�b�k�e�_�g�b�_ �Z�[�k�h�e�x�l�g�u�o �m�k�d�h�j�_�g�b�c �^�e�y
�a�\�_�g�v�_�\ �f�Z�g�b�i�m�e�y�l�h�j�Z, �i�h �n�h�j�f�m�e�Z�f (23) �b (24).  

8. �<�u�q�b�k�e�_�g�b�_ �a�g�Z�q�_�g�b�c �d�h�w�n�n�b�p�b�_�g�l�h�\ �b 

 (�i�h �\�u�j�Z�`�_�g�b�y�f (31) �b (32) �k�h�h�l�\�_�l�k�l�\�_�g�g�h). 

o
ijA

o
iB

9. �J�_�Z�e�b�a�Z�p�b�y �f�h��̂_�e�b �^�\�b�`�_�g�b�y �f�Z�g�b�i�m�e�y�l�h�j�Z
(�\�u�j�Z�`�_�g�b�_ (33)). 

10. �B�g�l�_�]�j�b�j�h�\�Z�g�b�_ �a�g�Z�q�_�g�b�c, �i�h�e�m�q�_�g�g�u�o �g�Z
�r�Z�]�_ 9 �k �a�Z�^�Z�g�g�u�f �r�Z�]�h�f �b�g�l�_�]�j�b�j�h�\�Z�g�b�y . �ût

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

�A�Z�d�e�x�q�_�g�b�_ 

1. �I�j �b�g�p�b�i �>�Z�e�Z�f�[�_�j�Z �b �d�b�g�_�l�h-�k�l�Z�l�b�q�_�k�d�b�c
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