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ȷɑɖɚɘɢɑɎ ȮɗɌɐɔɝɗɌɎ ȾɔɘɚɠɑɑɎɔɣ ð ɖ.ɘ.ə. (SPIN-ɖɚɐ: 9993 -733 4; AuthorID : 755957 ). ȸɑɝɞɚ ɜɌɍɚɞɧ ɔ ɐɚɗɒ-

əɚɝɞɨ: ɐɚɢɑəɞ ɖɌɠɑɐɜɧ ɛɝɔɡɔɌɞɜɔɔ, əɌɜɖɚɗɚɏɔɔ ɔ ɘɑɐɔɢɔəɝɖɚɕ ɛɝɔɡɚɗɚɏɔɔ ɀȯȭȺȿ ȮȻȺ çȴɒɑɎɝɖɌɫ ɏɚɝɟɐɌɜ-

ɝɞɎɑəəɌɫ ɘɑɐɔɢɔəɝɖɌɫ ɌɖɌɐɑɘɔɫè ȸɔəɓɐɜɌɎɌ ȼɚɝɝɔɔ. Ȭɐɜɑɝ: ȼɚɝɝɔɫ, 426056, ȿɐɘɟɜɞɝɖɌɫ ȼɑɝɛɟɍɗɔɖɌ, ɏ. ȴɒɑɎɝɖ, 

ɟɗ. ȶɚɘɘɟəɌɜɚɎ, 281 . 
 

ȬɗɑɖɝɑɑɎɌ ȴɜɑəɌ ȹɔɖɚɗɌɑɎəɌ (SPIN-ɖɚɐ: 3867 -901 9; AuthorID:  108936 3). ȸɑɝɞɚ ɜɌɍɚɞɧ ɔ ɐɚɗɒəɚɝɞɨ: Ɍɝɝɔ-

ɝɞɑəɞ ɖɌɠɑɐɜɧ ɛɝɔɡɔɌɞɜɔɔ, ɘɑɐɔɢɔəɝɖɚɕ ɛɝɔɡɚɗɚɏɔɔ ɔ əɑɎɜɚɗɚɏɔɔ ɀȯȭȿ ȮȺ çɃɟɎɌɤɝɖɔɕ ɏɚɝɟɐɌɜɝɞɎɑəəɧɕ ɟəɔ-

Ɏɑɜɝɔɞɑɞ ɔɘ. ȴ.ȹ. ȿɗɨɫəɚɎɌè. Ȭɐɜɑɝ: ȼɚɝɝɔɫ, ɏ. ɃɑɍɚɖɝɌɜɧ, ɟɗ. ȻɔɜɚɏɚɎɌ, 6. ɉɗɑɖɞɜɚəəɌɫ ɛɚɣɞɌ: pmp _chgu @mail .ru  
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ȭȿȳ çȼɑɝɛɟɍɗɔɖɌəɝɖɔɕ ɖɗɔəɔɣɑɝɖɔɕ ɢɑəɞɜ ɛɝɔɡɔɣɑɝɖɚɏɚ ɓɐɚɜɚɎɨɫ ȸȳ ȿȼè. Ȭɐɜɑɝ: ȼɚɝɝɔɫ, 426054, ȿɐɘɟɜɞɝɖɌɫ 
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�J�Z�k�k�f�h�l�j�_�g�u�� �l�j�b�� �j�_�]�b�k�l�j�Z�� �k�b�f�i�l�h�f�Z�l�b�d�b�� ���h�k�h�[�_�g�g�h�k�l�b�� �b�� �q�Z�k�l�h�l�Z�� �i�j�b�i�Z�^�d�h�\�� �b�� �b�o�� �w�d�\�b�\�Z�e�_�g�l�h�\����
�k�h�k�l�h�y�g�b�_�� �i�k�b�o�b�q�_�k�d�b�o�� �i�j�h�p�_�k�k�h�\���� �j�Z�k�k�l�j�h�c�k�l�\�Z�� �e�b�q�g�h�k�l�b������ �d�h�l�h�j�u�_ �^�h�e�`�g�u�� �g�Z�c�l�b�� �k�\�h�z �h�l�j�Z�`�_�g�b�_�� �\��
�j�Z�a�\�z�j�g�m�l�h�f�� �d�e�b�g�b�d�h-�n�m�g�d�p�b�h�g�Z�e�v�g�h�f�� �^�b�Z�]�g�h�a�_�� �b�� �m�q�b�l�u�\�Z�l�v�k�y�� �i�j�b�� �i�j�h�\�_�^�_�g�b�b�� �f�_�^�b�d�h-�k�h�p�b�Z�e�v�g�h�c��
(�l�j�m�^�h�\�h�c) �w�d�k�i�_�j�l�b�a�u �m���[�h�e�v�g�u�o���w�i�b�e�_�i�k�b�_�c. 

�D�e�x�q�_�\�u�_���k�e�h�\�Z�� �w�i�b�e�_�i�k�b�y�����f�_�^�b�d�h-�k�h�p�b�Z�e�v�g�Z�y (�l�j�m�^�h�\�Z�y) �w�d�k�i�_�j�l�b�a�Z 
 

�<�� �g�Z�k�l�h�y�s�_�_�� �\�j�_�f�y�� �\�h�i�j�h�k�u�� �f�_�^�b�d�h-

�k�h�p�b�Z�e�v�g�h�c�� �w�d�k�i�_�j�l�b�a�u�����F�K�W���� �i�j�b�� �i�k�b�o�b�q�_��
�k�d�b�o���j�Z�k�k�l�j�h�c�k�l�\�Z�o �b�f�_�x�l�� �h�k�h�[�m�x�� �Z�d�l�m�Z�e�v��
�g�h�k�l�v [1, 2]���� �K�h�p�b�Z�e�v�g�Z�y�� �a�g�Z�q�b�f�h�k�l�v�� �i�j�h�[�e�_��
�f�u�� �w�i�b�e�_�i�k�b�b�� �h�i�j�_�^�_�e�y�_�l�k�y�� �_�z�� �j�Z�k�i�j�h�k�l�j�Z��
�g�z�g�g�h�k�l�v�x���� �f�h�e�h�^�u�f�� �\�h�a�j�Z�k�l�h�f�� �[�h�e�v�g�u�o����
�d�h�]�^�Z���h�k�h�[�m�x���j�h�e�v���b�]�j�Z�x�l���h�]�j�Z�g�b�q�_�g�b�y���`�b�a��
�g�_�^�_�y�l�_�e�v�g�h�k�l�b�� �\�� �k�b�l�m�Z�p�b�y�o���©�h�[�m�q�_�g�b�_�ª�� �b��
�©�j�Z�[�h�l�Z�ª���� �i�h�l�_�g�p�b�Z�e�v�g�h�� �i�j�h�]�j�_�^�b�_�g�l�g�u�f��
�l�_�q�_�g�b�_�f���� �h�k�e�h�`�g�_�g�b�y�f�b�� �b�� �g�_�^�h�k�l�Z�l�h�q�g�h�c��
�w�n�n�_�d�l�b�\�g�h�k�l�v�x�� �l�_�j�Z�i�b�b�� �>3, 4]. �W�i�b�e�_�i�k�b�y��
�k�m�s�_�k�l�\�_�g�g�h�� �^�_�a�Z�^�Z�i�l�b�j�m�_�l�� �[�h�e�v�g�u�o�� �b�� �\�_��
� �̂z�l���d���k�h�p�b�Z�e�v�g�h�c�� �g�_�^�h�k�l�Z�l�h�q�g�h�k�l�b�� �>5, 6]. 

�H�d�h�e�h �������������b�a���g�b�o���k�l�Z�g�h�\�y�l�k�y���b�g�\�Z�e�b�^�Z�f�b����
�<�� ����,0���� �k�e�m�q�Z�_�\�� �w�l�h�� �e�b�p�Z�� �\�� �\�h�a�j�Z�k�l�_�� ������ �e�_�l 

[7, 8]���� �H�]�j�Z�g�b�q�_�g�b�y�� �`�b�a�g�_�^�_�y�l�_�e�v�g�h�k�l�b��
���H�@�>�����i�j�b�� �w�i�b�e�_�i�k�b�b�� �h�[�m�k�e�h�\�e�_�g�u�� �g�_��

�l�h�e�v�d�h���k�m�^�h�j�h�`�g�u�f�b���i�j�b�k�l�m�i�Z�f�b���� �g�h�� �b��
�g�Z�j�Z�k�l�Z�x�s�b�f�b�� �j�Z�k�k�l�j�h�c�k�l�\�Z�f�b�� �e�b�q�g�h�k�l�b���k��
�n�h�j�f�b�j�h�\�Z�g�b�_�f  �i�k�b�o�h�h�j�]�Z�g�b�q�_�k�d�h�]�h�� �k�b�g��
�^�j�h�f�Z (�I�H�K�� [2, 9].  

�P�_�e�v�� �b�k�k�e�_�^�h�\�Z�g�b�y �± �h�i�b�k�Z�l�v�� �j�_�]�b�k�l�j�u��
�d�e�b�g�b�d�h-�n�m�g�d�p�b�h�g�Z�e�v�g�h�]�h�� �^�b�Z�]�g�h�a�Z�� �m�� �[�h�e�v��
�g�u�o���l�j�Z�\�f�Z�l�b�q�_�k�d�h�c���w�i�b�e�_�i�k�b�_�c�����g�Z���d�h�l�h�j�u�_��
�g�_�h�[�o�h�^�b�f�h�� �h�j�b�_�g�l�b�j�h�\�Z�l�v�k�y �i�j�b�� �i�j�h�\�_�^�_��
�g�b�b���F�K�W.  

�F�Z�l�_�j�b�Z�e�u���b���f�_�l�h�^�u���� 
�D�j�Z�l�d�b�c�� �h�[�a�h�j, �Z�g�Z�e�b�a�� �e�b�l�_�j�Z�l�m�j�u���b��

�k�h�[�k�l�\�_�g�g�u�_���l�_�h�j�_�l�b�q�_�k�d�b�_���j�Z�a�j�Z�[�h�l�d�b���Z�\�l�h��
�j�h�\���i�h���l�_�f�_���b�k�k�e�_�^�h�\�Z�g�b�y�� 

�J�_�a�m�e�v�l�Z�l�u���b���h�[�k�m�`�^�_�g�b�_.  
�I�j�b�� �i�j�h�\�_�^�_�g�b�b���F�K�W �\�Z�`�g�h�_�� �a�g�Z�q�_�g�b�_��

�b�f�_�_�l�� �m�q�z�l�� �q�Z�k�l�h�l�u�� �i�j�b�k�l�m�i�h�\�� ���i�Z�j�h�d�k�b�a��
�f�h�\������ ���q�Z�k�l�u�_�� �i�Z�j�h�d�k�b�a�f�u���± ���� �b�� �[�h�e�_�_���]�_�g�_��
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