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Ɋɚɛɨɬɚ� ɜɵɩɨɥɧɟɧɚ� ɜ� ©Ʌɚɛɨɪɚɬɨɪɢɢ ɞɢɧɚɦɢɤɢ� ɷɤɫɬɪɟɦɚɥɶɧɵɯ�
ɫɨɫɬɨɹɧɢɣ� ɢ� ɫɬɪɭɤɬɭɪɧɵɯ� ɩɪɟɜɪɚɳɟɧɢɣª� Ɏɟɞɟɪɚɥɶɧɨɝɨ�
ɝɨɫɭɞɚɪɫɬɜɟɧɧɨɝɨ�ɛɸɞɠɟɬɧɨɝɨ�ɭɱɪɟɠɞɟɧɢɹ�ɧɚɭɤɢ�ɂɧɫɬɢɬɭɬɚ�ɩɪɨɛɥɟɦ�
ɦɚɲɢɧɨɜɟɞɟɧɢɹ�Ɋɨɫɫɢɣɫɤɨɣ�ɚɤɚɞɟɦɢɢ�ɧɚɭɤ� 
 
Ɉɮɢɰɢɚɥɶɧɵɟ�ɨɩɩɨɧɟɧɬɵ�  ɞɨɤɬɨɪ�ɮɢɡɢɤɨ-ɦɚɬɟɦɚɬɢɱɟɫɤɢɯ�ɧɚɭɤ� 
     ȺɏȺɌɈȼ�ɂɫɤɚɧɞɟɪ�ɒɚɭɤɚɬɨɜɢɱ� 
     �ɋɤɨɥɤɨɜɫɤɢɣ�ɢɧɫɬɢɬɭɬ�ɧɚɭɤɢ�ɢ� 
     ɬɟɯɧɨɥɨɝɢɣ� 
      
     ɞɨɤɬɨɪ�ɮɢɡɢɤɨ-ɦɚɬɟɦɚɬɢɱɟɫɤɢɯ�ɧɚɭɤ� 
     ȼɈɅɄɈȼ�ɂɜɚɧ�Ⱥɧɞɪɟɟɜɢɱ�  
     (ȼȽɈɍ�ȼɉɈ�©ȼɨɥɠɫɤɢɣ�  
     ɝɨɫɭɞɚɪɫɬɜɟɧɧɵɣ�ɭɧɢɜɟɪɫɢɬɟɬ�ɜɨɞɧɨɝɨ�
     ɬɪɚɧɫɩɨɪɬɚª�)    
  
     ɞɨɤɬɨɪ�ɮɢɡɢɤɨ-ɦɚɬɟɦɚɬɢɱɟɫɤɢɯ�ɧɚɭɤ� 
     ɌɄȺɑȿɇɄɈ�Ɉɥɟɝ�ɉɚɜɥɨɜɢɱ�  
     (ȼɵɱɢɫɥɢɬɟɥɶɧɵɣ�ɰɟɧɬɪ�  
     Ⱦɚɥɶɧɟɜɨɫɬɨɱɧɨɝɨ�ɨɬɞɟɥɟɧɢɹ�  
     Ɋɨɫɫɢɣɫɤɨɣ�ɚɤɚɞɟɦɢɢ�ɧɚɭɤ�ɎȽȻɍɇ� 
     ɏɚɛɚɪɨɜɫɤɢɣ�Ɏɟɞɟɪɚɥɶɧɵɣ�  
     ɢɫɫɥɟɞɨɜɚɬɟɥɶɫɤɢɣ�ɰɟɧɬɪ��ȾȼɈ�ɊȺɇ) 
 
ȼɟɞɭɳɚɹ�ɨɪɝɚɧɢɡɚɰɢɹ�   ɎȽȻɍɇ Ɏɢɡɢɤɨ-ɬɟɯɧɢɱɟɫɤɢɣ�ɢɧɫɬɢɬɭɬ�
     ɢɦɟɧɢ�Ⱥ�Ɏ��ɂɨɮɮɟ�Ɋɨɫɫɢɣɫɤɨɣ� 
     ɚɤɚɞɟɦɢɢ�ɧɚɭɤ 
 
Ɂɚɳɢɬɚ�ɫɨɫɬɨɢɬɫɹ�©02» ɢɸɧɹ2022 ɝ��ȼ  14.00 ɱɚɫɨɜ�ɧɚ�ɡɚɫɟɞɚɧɢɢ�ɫɨɜɟɬɚ�
Ⱦ�����������ɩɨ�ɡɚɳɢɬɟ�ɞɨɤɬɨɪɫɤɢɯ�ɢ�ɤɚɧɞɢɞɚɬɫɤɢɯ�ɞɢɫɫɟɪɬɚɰɢɣ�ɩɪɢ�
Ɏɟɞɟɪɚɥɶɧɨɦ� ɝɨɫɭɞɚɪɫɬɜɟɧɧɨɦ� ɛɸɞɠɟɬɧɨɦ� ɭɱɪɟɠɞɟɧɢɢ� ɧɚɭɤɢ�
ɂɧɫɬɢɬɭɬɟ� ɩɪɨɛɥɟɦ� ɦɚɲɢɧɨɜɟɞɟɧɢɹ� Ɋɨɫɫɢɣɫɤɨɣ� ɚɤɚɞɟɦɢɢ� ɧɚɭɤ� ɩɨ�
ɚɞɪɟɫɭ�� 
��������ɋɚɧɤɬ-ɉɟɬɟɪɛɭɪɝ��Ȼɨɥɶɲɨɣ�ɩɪ��ȼ�Ɉ�, 61.  
 
ɋ� ɞɢɫɫɟɪɬɚɰɢɟɣ� ɦɨɠɧɨ� ɨɡɧɚɤɨɦɢɬɶɫɹ� ɜ� ɈɇɌɂ� ɎȽȻɍɇ� ɂɧɫɬɢɬɭɬɚ�
ɩɪɨɛɥɟɦ�ɦɚɲɢɧɨɜɟɞɟɧɢɹ�Ɋɨɫɫɢɣɫɤɨɣ�ɚɤɚɞɟɦɢɢ�ɧɚɭɤ�� 
 
Ⱥɜɬɨɪɟɮɟɪɚɬ�ɪɚɡɨɫɥɚɧ�©BBBBªBBBBBBBBBB20___ɝ� 
 
ȼɊɂɈ�ɍɱɟɧɨɝɨ�ɫɟɤɪɟɬɚɪɹ�� 
ɞɢɫɫɟɪɬɚɰɢɨɧɧɨɝɨ�ɫɨɜɟɬɚ�Ⱦ���������� 
ɞɨɤɬɨɪ�ɬɟɯɧɢɱɟɫɤɢɯ�ɧɚɭɤ        ȿ�Ȼ��ɋɟɞɚɤɨɜɚ 
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Ɉɛɳɚɹ�ɯɚɪɚɤɬɟɪɢɫɬɢɤɚ�ɞɢɫɫɟɪɬɚɰɢɢ 
 

Ⱥɤɬɭɚɥɶɧɨɫɬɶ ɢ�ɫɬɟɩɟɧɶ�ɪɚɡɪɚɛɨɬɚɧɧɨɫɬɢ�ɬɟɦɵ��ɉɨɜɟɞɟɧɢɟ�
ɦɚɬɟɪɢɚɥɨɜ� ɜ� ɭɫɥɨɜɢɹɯ� ɜɵɫɨɤɨɢɧɬɟɧɫɢɜɧɵɯ� ɜɨɡɞɟɣɫɬɜɢɣ�
�ɜɵɫɨɤɨɫɤɨɪɨɫɬɧɵɟ� ɞɢɧɚɦɢɱɟɫɤɢɟ� ɬɟɪɦɨɦɟɯɚɧɢɱɟɫɤɢɟ� ɜɨɡɞɟɣɫɬɜɢɹ��
ɷɤɫɬɪɟɦɚɥɶɧɵɟ�ɞɚɜɥɟɧɢɹ, ɢɧɬɟɧɫɢɜɧɵɟ�ɩɥɚɫɬɢɱɟɫɤɢɟ�ɞɟɮɨɪɦɚɰɢɢ ɢ�
ɬ�ɩ��� ɡɧɚɱɢɬɟɥɶɧɨ� ɨɬɥɢɱɚɟɬɫɹ� ɨɬ� ɩɨɜɟɞɟɧɢɹ� ɬɨɝɨ� ɠɟ� ɦɚɬɟɪɢɚɥɚ� ɜ�
©ɫɬɚɧɞɚɪɬɧɵɯª� ɭɫɥɨɜɢɹɯ ɫ� ɭɦɟɪɟɧɧɵɦɢ� ɢ� ɦɟɞɥɟɧɧɨ� ɦɟɧɹɸɳɢɦɢɫɹ�
ɧɚɝɪɭɡɤɚɦɢ. Ɋɚɡɪɭɲɟɧɢɟ�ɢ�ɞɟɮɨɪɦɚɰɢɹ�ɦɚɬɟɪɢɚɥɨɜ ɢ�ɤɨɧɫɬɪɭɤɰɢɣ ɜ�
ɭɫɥɨɜɢɹɯ�ɞɢɧɚɦɢɱɟɫɤɨɝɨ� �ɜɵɫɨɤɨɫɤɨɪɨɫɬɧɨɝɨ��ɭɞɚɪɧɨɝɨ��ɜɡɪɵɜɧɨɝɨ��
ɧɚɝɪɭɠɟɧɢɹ� ɡɧɚɱɢɬɟɥɶɧɨ� ɨɬɥɢɱɚɸɬɫɹ� ɨɬ� ɚɧɚɥɨɝɢɱɧɵɯ� ɩɪɨɰɟɫɫɨɜ��
ɪɚɡɜɢɜɚɸɳɢɯɫɹ� ɩɨɞ� ɞɟɣɫɬɜɢɟɦ� ɦɟɞɥɟɧɧɵɯ� ɤɜɚɡɢɫɬɚɬɢɱɟɫɤɢɯ�
ɧɚɝɪɭɡɨɤ�� ɉɨɧɢɦɚɧɢɟ� ɢ� ɦɨɞɟɥɢɪɨɜɚɧɢɟ� ɜɡɚɢɦɨɞɟɣɫɬɜɢɹ� ɜɨɥɧ��
ɜɵɡɜɚɧɧɵɯ� ɜɵɫɨɤɨɫɤɨɪɨɫɬɧɵɦ� ɞɢɧɚɦɢɱɟɫɤɢɦ� ɜɨɡɞɟɣɫɬɜɢɟɦ� ɫ 
ɝɪɚɧɢɰɚɦɢ�ɢ�ɢɧɬɟɪɮɟɣɫɚɦɢ��ɹɜɥɹɟɬɫɹ�ɫɥɨɠɧɨɣ�ɢ�ɧɟ�ɜɫɟɝɞɚ�ɢɧɬɭɢɬɢɜɧɨ�
ɩɨɧɹɬɧɨɣ�ɡɚɞɚɱɟɣ�ɞɚɠɟ�ɜ�ɫɥɭɱɚɟ�ɨɬɧɨɫɢɬɟɥɶɧɨ�ɩɪɨɫɬɵɯ�ɜɨɡɞɟɣɫɬɜɢɣ�ɢ�
ɫɚɦɵɯ�ɩɪɨɫɬɵɯ�ɝɟɨɦɟɬɪɢɣ�ɫɪɟɞɵ, ɜ�ɤɨɬɨɪɨɣ�ɪɚɫɩɪɨɫɬɪɚɧɹɸɬɫɹ�ɜɨɥɧɵ. 
Ɍɚɤ��ɜ�ɝɥɚɜɟ���ɩɨɤɚɡɚɧɨ��ɱɬɨ�ɞɚɠɟ�ɪɟɲɟɧɢɟ�ɩɪɨɫɬɨɣ�ɤɜɚɡɢɫɬɚɬɢɱɟɫɤɨɣ�
ɡɚɞɚɱɢ� ɨɛ� ɷɧɟɪɝɨɟɦɤɨɫɬɢ� ɩɪɨɰɟɫɫɚ� ɢɧɢɰɢɢɪɨɜɚɧɢɹ� ɧɚɤɥɨɧɧɨɣ�
ɬɪɟɳɢɧɵ�ɜ�ɛɟɫɤɨɧɟɱɧɨɣ�ɩɥɨɫɤɨɫɬɢ�ɜ�ɭɫɥɨɜɢɹɯ�ɩɥɨɫɤɨɣ�ɞɟɮɨɪɦɚɰɢɢ�
ɞɚɥɟɤɨ� ɧɟ� ɬɪɢɜɢɚɥɶɧɨ�� ȼ� ɫɥɭɱɚɟ� ɞɢɧɚɦɢɱɟɫɤɢɯ� ɡɚɞɚɱ�� ɤɨɝɞɚ�
ɧɟɨɛɯɨɞɢɦɨ�ɭɱɢɬɵɜɚɬɶ�ɩɪɨɢɫɯɨɞɹɳɢɟ�ɜ�ɬɟɥɟ�ɜɨɥɧɨɜɵɟ�ɩɪɨɰɟɫɫɵ, ɤɚɤ�
ɢ� ɜ� ɫɥɭɱɚɟ� ɫɥɨɠɧɵɯ� ɝɟɨɦɟɬɪɢɣ� ɫɪɟɞɵ�� ɡɚɞɚɱɚ� ɫɬɚɧɨɜɢɬɫɹ� ɝɨɪɚɡɞɨ�
ɛɨɥɟɟ� ɬɪɭɞɧɨɣ� ɞɥɹ� ɦɚɬɟɦɚɬɢɱɟɫɤɨɝɨ� ɦɨɞɟɥɢɪɨɜɚɧɢɹ. ɇɟɜɨɡɦɨɠɧɨ�
ɩɪɟɞɫɤɚɡɵɜɚɬɶ ɞɟɮɨɪɦɚɰɢɸ� ɢ ɩɪɟɜɪɚɳɟɧɢɹ�� ɩɪɨɢɫɯɨɞɹɳɢɟ� ɜ�
ɦɚɬɟɪɢɚɥɚɯ ɩɨɞ� ɞɟɣɫɬɜɢɟɦ� ɢɧɬɟɧɫɢɜɧɵɯ� ɬɟɪɦɨɦɟɯɚɧɢɱɟɫɤɢɯ�
ɧɚɝɪɭɡɨɤ��ɷɤɫɬɪɟɦɚɥɶɧɵɯ�ɥɨɤɚɥɢɡɨɜɚɧɧɵɯ�ɞɚɜɥɟɧɢɣ�ɢ�ɬ�ɩ���ɢɫɩɨɥɶɡɭɹ�
ɩɨɞɯɨɞɵ, ɩɪɢɦɟɧɹɟɦɵɟ� ɞɥɹ� ɨɩɢɫɚɧɢɹ� ɞɟɮɨɪɦɚɰɢɢ�� ɪɚɡɪɭɲɟɧɢɹ� ɢ�
ɩɪɟɜɪɚɳɟɧɢɣ ɜ�ɫɬɚɬɢɱɟɫɤɢ�ɧɚɝɪɭɠɚɟɦɵɯ ɤɨɧɫɬɪɭɤɰɢɹɯ��ȼ�ɷɬɨɣ�ɫɜɹɡɢ�
ɨɫɨɛɵɣ�ɢɧɬɟɪɟɫ�ɩɪɟɞɫɬɚɜɥɹɸɬ�ɪɚɛɨɬɵ�ɘ�ȼ��ɉɟɬɪɨɜɚ��ɇ�Ɏ��Ɇɨɪɨɡɨɜɚ��
ȼ�Ɂ�� ɉɚɪɬɨɧɚ�� Ɉ�Ȼ�� ɇɚɣɦɚɪɤɚ�� Ƚ�ɂ�� Ʉɚɧɟɥɹ� Ɋ�ȼ�� Ƚɨɥɶɞɲɬɟɣɧɚ� ȼ�ȿ��
Ɏɨɪɬɨɜɚ� ɇ�Ⱥ��Ɂɥɚɬɢɧɚ��Ⱥ�Ɇ��Ȼɪɚɝɨɜɚ�� D.A. Shockey, J.F. Kalthoff, Ⱥ��
Rosakes, L.B. Freund, K.B. Broberg, J. Finberg, J.W. Dally, A.S. 
Kobayashi, B.L. Karihaloo, S.N. Atluri. 

ɋɨɜɪɟɦɟɧɧɨɟ�ɪɚɡɜɢɬɢɟ�ɩɪɨɦɵɲɥɟɧɧɵɯ�ɬɟɯɧɨɥɨɝɢɣ�ɬɪɟɛɭɟɬ�ɜɫɟ�
ɛɨɥɟɟ ɢ�ɛɨɥɟɟ�ɬɨɱɧɨɝɨ ɚɧɚɥɢɡɚ�ɩɨɜɟɞɟɧɢɹ�ɢ�ɩɪɨɱɧɨɫɬɢ�ɦɚɬɟɪɢɚɥɨɜ�ɜ�
ɭɫɥɨɜɢɹɯ� ɧɟɫɬɚɰɢɨɧɚɪɧɵɯ� ɜɵɫɨɤɨɢɧɬɟɧɫɢɜɧɵɯ� ɜɨɡɞɟɣɫɬɜɢɣ��
ɝɥɭɛɨɤɨɝɨ� ɩɨɧɢɦɚɧɢɹ� ɩɪɢɧɰɢɩɨɜ� ɪɚɫɩɪɨɫɬɪɚɧɟɧɢɹ�� ɩɪɟɜɪɚɳɟɧɢɹ ɢ�
ɚɤɤɭɦɭɥɹɰɢɢ� ɭɩɪɭɝɨɣ� ɷɧɟɪɝɢɢ� ɜ� ɫɪɟɞɚɯ ɪɚɡɥɢɱɧɨɣ� ɪɟɨɥɨɝɢɢ, 
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ɫɩɨɫɨɛɧɨɫɬɢ� ɩɪɟɞɫɤɚɡɵɜɚɬɶ� ɞɟɮɨɪɦɚɰɢɸ� ɢ� ɦɢɤɪɨɫɬɪɭɤɬɭɪɧɵɟ�
ɩɪɟɜɪɚɳɟɧɢɹ�ɜ�ɦɟɬɚɥɥɚɯ��ɩɨɞɜɟɪɝɚɟɦɵɯ�ɢɧɬɟɧɫɢɜɧɵɦ�ɩɥɚɫɬɢɱɟɫɤɢɦ�
ɞɟɮɨɪɦɚɰɢɹɦ�ɢ�ɜɵɫɨɤɨɫɤɨɪɨɫɬɧɨɦɭ�ɭɞɚɪɧɨɦɭ�ɧɚɝɪɭɠɟɧɢɸ��ɉɪɢ�ɷɬɨɦ�
ɫɭɳɟɫɬɜɭɸɳɢɟ� ɦɟɬɨɞɵ� ɢ� ɩɨɞɯɨɞɵ� ɞɚɥɟɤɨ� ɧɟ� ɜɫɟɝɞɚ� ɫɩɨɫɨɛɧɵ�
ɩɪɚɜɢɥɶɧɨ� ɭɱɢɬɵɜɚɬɶ ɜɥɢɹɧɢɟ� ɜɵɫɨɤɨɣ� ɤɨɧɰɟɧɬɪɚɰɢɢ� ɷɧɟɪɝɢɢ� ɧɚ�
ɫɬɪɭɤɬɭɪɧɵɟ�ɩɪɟɜɪɚɳɟɧɢɹ�ɜ�ɦɚɬɟɪɢɚɥɚɯ�� 
 ɉɟɪɜɵɟ� ɫɢɫɬɟɦɚɬɢɱɟɫɤɢɟ� ɷɤɫɩɟɪɢɦɟɧɬɚɥɶɧɵɟ� ɢɫɫɥɟɞɨɜɚɧɢɹ�
ɞɢɧɚɦɢɤɢ� ɪɚɡɪɭɲɟɧɢɹ� ɢ� ɫɬɪɭɤɬɭɪɧɵɯ� ɩɪɟɜɪɚɳɟɧɢɣ� ɞɚɬɢɪɭɸɬɫɹ�
ɧɚɱɚɥɨɦ�ɢ� ɫɟɪɟɞɢɧɨɣ�XX ɜɟɤɚ� (ɪɚɛɨɬɵ� J. Hopkinson, H. Wallner, H. 
Schardin, A.A. Wells ɢ�ɞɪɭɝɢɯ�ɚɜɬɨɪɨɜ). ȼ�ɩɨɫɥɟɞɧɟɟ�ɜɪɟɦɹ�ɩɨɹɜɥɹɟɬɫɹ�
ɜɫɟ� ɛɨɥɶɲɟɟ ɢ� ɛɨɥɶɲɟɟ� ɤɨɥɢɱɟɫɬɜɨ� ɧɨɜɵɯ� ɤɚɱɟɫɬɜɟɧɧɵɯ�
ɢɫɫɥɟɞɨɜɚɧɢɣ� ɜ� ɷɬɨɣ� ɨɛɥɚɫɬɢ� (ɫɦ�� ɧɚɩɪ�, Ravi-Chandar and Knauss, 
Rosakes and Zender, Dally and Shukla, Kalthoff, Fineberg and 
Bouchbinder, Iqbal). Ʉ� ɫɨɠɚɥɟɧɢɸ�� ɜ� ɧɚɫɬɨɹɳɟɟ� ɜɪɟɦɹ� ɨɬɫɭɬɫɬɜɭɸɬ�
ɨɛɳɟɩɪɢɧɹɬɵɣ� ɩɨɞɯɨɞ� ɜ� ɦɨɞɟɥɢɪɨɜɚɧɢɢ� ɞɢɧɚɦɢɤɢ� ɪɚɡɪɭɲɟɧɢɹ� ɢ�
ɩɪɨɱɢɯ� ɫɬɪɭɤɬɭɪɧɵɯ� ɩɪɟɜɪɚɳɟɧɢɣ� ɜ� ɬɜɟɪɞɵɯ� ɬɟɥɚɯ� ɩɨɞ� ɞɟɣɫɬɜɢɟɦ�
ɛɵɫɬɪɵɯ� ɜɨɡɞɟɣɫɬɜɢɣ� ɭɞɚɪɧɨɣ� ɢ� ɜɡɪɵɜɧɨɣ� ɩɪɢɪɨɞɵ�� ɂɡɜɟɫɬɧɵɟ�
ɩɨɞɯɨɞɵ (ɫɦ��ɧɚɩɪ�, Anderson, Khan and Huang, Broberg)��ɤɚɤ�ɩɪɚɜɢɥɨ��
ɨɛɥɚɞɚɸɬ� ɡɧɚɱɢɬɟɥɶɧɵɦɢ� ɧɟɞɨɫɬɚɬɤɚɦɢ�� ɱɬɨ� ɞɟɥɚɟɬ� ɢɯ�
ɧɟɩɪɢɦɟɧɢɦɵɦɢ�ɞɥɹ�ɚɧɚɥɢɡɚ�ɪɟɚɥɶɧɵɯ�ɞɢɧɚɦɢɱɟɫɤɢɯ�ɩɪɨɰɟɫɫɨɜ��ɗɬɨ�
ɫɜɹɡɚɧɨ� ɤɚɤ� ɫ� ɤɪɚɣɧɟ� ɭɡɤɨɣ� ɨɛɥɚɫɬɶɸ� ɩɪɢɦɟɧɢɦɨɫɬɢ� (ɫɦ�� ɧɚɩɪ�, 
ɪɚɛɨɬɵ� Rosakes and Zehnder)�� ɬɚɤ� ɢ� ɫ� ɛɨɥɶɲɢɦ� ɤɨɥɢɱɟɫɬɜɨɦ�
ɩɚɪɚɦɟɬɪɨɜ�� ɤɨɬɨɪɵɟ� ɧɟɨɛɯɨɞɢɦɨ� ɢɞɟɧɬɢɮɢɰɢɪɨɜɚɬɶ� ɞɥɹ�
ɢɫɩɨɥɶɡɨɜɚɧɢɹ� ɦɨɞɟɥɢ� ɉɪɢ� ɷɬɨɦ� ɡɚɱɚɫɬɭɸ� ɭ� ɞɚɧɧɵɯ� ɩɚɪɚɦɟɬɪɨɜ�
ɨɬɫɭɬɫɬɜɭɟɬ�ɩɨɧɹɬɧɵɣ�ɮɢɡɢɱɟɫɤɢɣ�ɫɦɵɫɥ�ɢ�ɫɩɨɫɨɛ�ɨɩɪɟɞɟɥɟɧɢɹ��ɫɦ��
ɧɚɩɪ., Freund)��ɍɤɚɡɚɧɧɵɯ�ɧɟɞɨɫɬɚɬɤɨɜ�ɥɢɲɟɧ�ɩɨɞɯɨɞ��ɨɫɧɨɜɚɧɧɵɣ�ɧɚ�
ɜɜɟɞɟɧɧɨɦ� ɘ�ȼ�� ɉɟɬɪɨɜɵɦ ɩɨɧɹɬɢɢ� ɢɧɤɭɛɚɰɢɨɧɧɨɝɨ� ɜɪɟɦɟɧɢ��
ɩɨɡɜɨɥɹɸɳɢɣ� ɫɬɪɨɢɬɶ� ɪɚɡɥɢɱɧɵɟ� ɤɪɢɬɟɪɢɚɥɶɧɵɟ� ɫɨɨɬɧɨɲɟɧɢɹ� ɞɥɹ�
ɩɪɨɰɟɫɫɨɜ�ɪɚɡɪɭɲɟɧɢɹ��ɘ�ȼ��ɉɟɬɪɨɜ��ɇ�Ɏ� Ɇɨɪɨɡɨɜ���ɧɟɨɛɪɚɬɢɦɨɝɨ�
ɞɟɮɨɪɦɢɪɨɜɚɧɢɹ� �Ⱥ�Ⱥ�� Ƚɪɭɡɞɤɨɜ�� ɘ�ȼ�� ɉɟɬɪɨɜ�� ɢ� ɫɬɪɭɤɬɭɪɧɵɯ�
ɩɪɟɜɪɚɳɟɧɢɣ� �Ƚ�Ⱥ�ȼɨɥɤɨɜ�� ɘ�ȼ�� ɉɟɬɪɨɜ�� ɜ� ɫɩɥɨɲɧɵɯ� ɫɪɟɞɚɯ� ȼ�
ɛɨɥɶɲɨɦ�ɤɨɥɢɱɟɫɬɜɟ�ɪɚɛɨɬ�ɩɨɤɚɡɚɧɚ�ɩɪɢɦɟɧɢɦɨɫɬɶ�ɷɬɨɝɨ�ɩɨɞɯɨɞɚ�ɞɥɹ�
ɨɩɢɫɚɧɢɹ� ɪɚɡɪɭɲɟɧɢɹ� ɢ� ɞɪɭɝɢɯ� ɫɬɪɭɤɬɭɪɧɵɯ� ɩɪɟɜɪɚɳɟɧɢɣ� ɞɥɹ�
ɲɢɪɨɱɚɣɲɟɝɨ� ɤɥɚɫɫɚ� ɪɚɡɥɢɱɧɵɯ� ɡɚɞɚɱ� �ɫɦ�� ɧɚɩɪ., ɪɚɛɨɬɵ� B.L. 
Karihaloo, Z.-C. Ou, L.-Y. Chi, X. Xu, A.A. Korobkin, Y. Kim, G. 
Mishuris, K. Osnis, ɇ�Ⱥ��Ʉɚɡɚɪɢɧɨɜɚ��Ⱥ�Ɇ��Ȼɪɚɝɨɜɚ��ɇ�ɋ��ɋɟɥɸɬɢɧɨɣ ɢ�
ɞɪ�)��Ʉɪɨɦɟ�ɬɨɝɨ��ɞɥɹ�ɩɪɟɞɫɤɚɡɚɧɢɹ�ɞɢɧɚɦɢɤɢ�ɯɪɭɩɤɨɝɨ�ɪɚɡɪɭɲɟɧɢɹ�
ɞɚɧɧɵɣ�ɩɨɞɯɨɞ�ɬɪɟɛɭɟɬ�ɨɩɪɟɞɟɥɟɧɢɹ�ɜɫɟɝɨ�ɨɞɧɨɝɨ�ɞɨɩɨɥɧɢɬɟɥɶɧɨɝɨ�
ɩɪɨɱɧɨɫɬɧɨɝɨ� ɩɚɪɚɦɟɬɪɚ�� ɯɚɪɚɤɬɟɪɢɡɭɸɳɟɝɨ� ɨɬɤɥɢɤ� ɦɚɬɟɪɢɚɥɚ� ɧɚ�
ɫɤɨɪɨɫɬɶ� ɢɡɦɟɧɟɧɢɹ� ɧɚɝɪɭɡɤɢ�� ɉɨɞɯɨɞ� ɢɧɤɭɛɚɰɢɨɧɧɨɝɨ� ɜɪɟɦɟɧɢ� ɜ�
ɞɢɧɚɦɢɤɟ�ɯɪɭɩɤɨɝɨ�ɪɚɡɪɭɲɟɧɢɹ�ɹɜɥɹɟɬɫɹ�ɨɫɧɨɜɨɣ�ɞɥɹ�ɛɨɥɶɲɢɧɫɬɜɚ�
ɪɟɡɭɥɶɬɚɬɨɜ��ɩɪɟɞɫɬɚɜɥɟɧɧɵɯ�ɜ�ɞɚɧɧɨɣ�ɪɚɛɨɬɟ�� 
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ȼ� ɪɚɛɨɬɟ� ɩɪɟɞɫɬɚɜɥɟɧɵ� ɪɟɡɭɥɶɬɚɬɵ ɢɫɫɥɟɞɨɜɚɧɢɣ, ɫɜɹɡɚɧɧɵɯ� ɫ�
ɩɨɜɟɞɟɧɢɟɦ� ɦɚɬɟɪɢɚɥɨɜ� ɢ� ɤɨɧɫɬɪɭɤɰɢɣ�� ɩɪɢ� ɧɚɝɪɭɠɟɧɢɢ�
ɜɵɫɨɤɨɢɧɬɟɧɫɢɜɧɵɦɢ�ɜɨɡɞɟɣɫɬɜɢɹɦɢ��ɫɜɹɡɚɧɧɵɦɢ�ɫ�ɤɪɚɣɧɟ�ɜɵɫɨɤɨɣ�
ɥɨɤɚɥɶɧɨɣ�ɤɨɧɰɟɧɬɪɚɰɢɟɣ�ɷɧɟɪɝɢɢ�ɢ�ɫ�ɤɪɚɣɧɟ�ɜɵɫɨɤɢɦɢ�ɫɤɨɪɨɫɬɹɦɢ�
ɢɡɦɟɧɟɧɢɹ� ɥɨɤɚɥɶɧɨɣ� ɤɨɧɰɟɧɬɪɚɰɢɢ� ɩɥɨɬɧɨɫɬɢ� ɷɧɟɪɝɢɢ��ɂɡɭɱɚɸɬɫɹ�
ɜɨɩɪɨɫɵ��ɫɜɹɡɚɧɧɵɟ�ɫ�ɷɧɟɪɝɨɷɮɮɟɤɬɢɜɧɨɫɬɶɸ�ɪɚɡɥɢɱɧɵɯ�ɩɪɨɰɟɫɫɨɜ, 
ɫɜɹɡɚɧɧɵɯ� ɫ� ɮɚɡɨɜɵɦɢ� ɩɪɟɜɪɚɳɟɧɢɹɦɢ� ɜ� ɦɚɬɟɪɢɚɥɟ� �ɪɚɡɪɭɲɟɧɢɟ��
ɢɡɦɟɧɟɧɢɟ�ɞɟɮɟɤɬɧɨɣ�ɫɬɪɭɤɬɭɪɵ�ɦɟɬɚɥɥɨɜ��� 
 

ɐɟɥɶ ɪɚɛɨɬɵ� ɫɨɫɬɨɢɬ� ɜ� ɪɚɡɜɢɬɢɢ ɚɧɚɥɢɬɢɱɟɫɤɢɯ� ɢ� ɱɢɫɥɟɧɧɵɯ 
ɩɨɞɯɨɞɨɜ� ɞɥɹ� ɩɪɟɞɫɤɚɡɚɧɢɹ� ɜɨɥɧɨɜɵɯ� ɩɪɨɰɟɫɫɨɜ� ɢ� ɪɚɡɪɭɲɟɧɢɹ� ɜ�
ɬɜɟɪɞɵɯ� ɬɟɥɚɯ� ɩɨɞ� ɞɟɣɫɬɜɢɟɦ� ɫɬɚɰɢɨɧɚɪɧɵɯ� ɢ� ɧɟɫɬɚɰɢɨɧɚɪɧɵɯ�
ɧɚɝɪɭɡɨɤ��Ⱦɥɹ�ɞɨɫɬɢɠɟɧɢɹ�ɩɨɫɬɚɜɥɟɧɧɨɣ�ɰɟɥɢ�ɪɟɲɚɸɬɫɹ�ɫɥɟɞɭɸɳɢɟ�
ɡɚɞɚɱɢ: 

x Ɋɚɡɪɚɛɨɬɤɚ� ɦɟɬɨɞɨɜ� ɨɰɟɧɤɢ� ɷɧɟɪɝɨɟɦɤɨɫɬɢ� ɢ�
ɷɧɟɪɝɨɮɮɟɤɬɢɜɧɨɫɬɢ� ɩɪɨɰɟɫɫɨɜ� ɜɟɞɭɳɢɯ� ɤ� ɪɚɡɪɭɲɟɧɢɸ� ɜ�
ɤɜɚɡɢɯɪɭɩɤɢɯ� ɫɪɟɞɚɯ� ɫ� ɢɦɟɸɳɢɦɢɫɹ� ɞɟɮɟɤɬɚɦɢ� ɜ�
ɤɜɚɡɢɫɬɚɬɢɱɟɫɤɨɣ�ɢ�ɞɢɧɚɦɢɱɟɫɤɨɣ�ɩɨɫɬɚɧɨɜɤɟ� 

x Ɋɚɡɜɢɬɢɟ� ɱɢɫɥɟɧɧɵɯ� ɦɟɬɨɞɨɜ� ɧɚ� ɨɫɧɨɜɟ� ɦɟɬɨɞɚ� ɤɨɧɟɱɧɵɯ�
ɷɥɟɦɟɧɬɨɜ� ɩɭɬɟɦ� ɜɧɟɞɪɟɧɢɹ� ɧɨɜɵɯ� ɤɪɢɬɟɪɢɟɜ� ɫɬɪɭɤɬɭɪɧɵɯ�
ɩɪɟɜɪɚɳɟɧɢɣ�� ɩɪɢɦɟɧɢɦɵɯ� ɞɥɹ� ɫɥɭɱɚɟɜ�� ɤɨɝɞɚ� ɧɟɜɨɡɦɨɠɧɨ�
ɩɪɢɦɟɧɟɧɢɟ�ɫɬɚɧɞɚɪɬɧɵɯ�ɢɡɜɟɫɬɧɵɯ�ɩɨɞɯɨɞɨɜ�� 

x Ⱦɟɦɨɧɫɬɪɚɰɢɹ� ɷɮɮɟɤɬɢɜɧɨɫɬɢ� ɩɪɟɞɥɚɝɚɟɦɵɯ� ɩɨɞɯɨɞɨɜ�
ɩɨɫɪɟɞɫɬɜɨɦ� ɪɟɲɟɧɢɹ� ɡɚɞɚɱ�� ɢɫɫɥɟɞɨɜɚɧɢɟ� ɤɨɬɨɪɵɯ�
ɩɪɟɞɫɬɚɜɥɹɟɬ�ɫɚɦɨɫɬɨɹɬɟɥɶɧɵɣ�ɢɧɬɟɪɟɫ� 

 
Ɇɟɬɨɞɵ� ɢɫɫɥɟɞɨɜɚɧɢɹ. Ɉɫɧɨɜɧɵɦ� ɦɟɬɨɞɨɦ�� ɩɪɢɦɟɧɹɟɦɵɦ� ɞɥɹ�
ɪɟɲɟɧɢɹ� ɡɚɞɚɱ� ɫɬɚɬɢɱɟɫɤɨɣ� ɢ� ɞɢɧɚɦɢɱɟɫɤɨɣ� ɬɟɨɪɢɢ� ɭɩɪɭɝɨɫɬɢ� ɜ�
ɪɚɦɤɚɯ� ɞɚɧɧɨɣ� ɪɚɛɨɬɵ�� ɹɜɥɹɟɬɫɹ� ɦɟɬɨɞ� ɤɨɧɟɱɧɵɯ� ɷɥɟɦɟɧɬɨɜ��
ɢɫɩɨɥɶɡɭɟɦɵɣ� ɞɥɹ� ɪɟɲɟɧɢɹ� ɫɨɨɬɜɟɬɫɬɜɭɸɳɢɯ� ɞɢɮɮɟɪɟɧɰɢɚɥɶɧɵɯ�
ɭɪɚɜɧɟɧɢɣ��Ȼɨɥɶɲɢɧɫɬɜɨ�ɡɚɞɚɱ�ɪɟɲɚɟɬɫɹ�ɜ�ɥɢɧɟɣɧɨɣ�ɩɨɫɬɚɧɨɜɤɟ��Ɋɹɞ�
ɡɚɞɚɱ�� ɧɚɩɪɢɦɟɪ�� ɫɬɚɬɢɱɟɫɤɚɹ� ɡɚɞɚɱɚ� ɨ� ɪɚɡɪɭɲɟɧɢɢ� ɜ� ɨɤɪɟɫɬɧɨɫɬɢ�
ɧɚɤɥɨɧɧɨɣ� ɬɪɟɳɢɧɵ� ɩɨɞ� ɞɟɣɫɬɜɢɟɦ� ɫɠɢɦɚɸɳɟɣ� ɢ� ɫɞɜɢɝɨɜɨɣ�
ɧɚɝɪɭɡɨɤ� �ɝɥɚɜɚ� ��� ɢɥɢ� ɞɢɧɚɦɢɱɟɫɤɚɹ� ɡɚɞɚɱɚ� ɨ� ɞɟɣɫɬɜɢɢ�
ɫɨɫɪɟɞɨɬɨɱɟɧɧɨɣ�ɫɢɥɵ�ɧɚ�ɝɪɚɧɢɰɟ�ɭɩɪɭɝɨɝɨ�ɩɨɥɭɩɪɨɫɬɪɚɧɫɬɜɚ��ɡɚɞɚɱɚ�
Ʌɷɦɛɚ��ɢɫɩɨɥɶɡɭɟɦɚɹ ɜ�ɝɥɚɜɟ����ɞɨɩɭɫɤɚɸɬ�ɚɧɚɥɢɬɢɱɟɫɤɨɟ�ɪɟɲɟɧɢɟ��
Ɍɚɤɢɟ� ɪɟɲɟɧɢɹ� ɩɪɟɞɫɬɚɜɥɹɸɬ� ɜɨɡɦɨɠɧɨɫɬɢ� ɞɥɹ� ɞɟɬɚɥɶɧɨɝɨ�
ɤɚɱɟɫɬɜɟɧɧɨɝɨ�ɢ�ɤɨɥɢɱɟɫɬɜɟɧɧɨɝɨ�ɚɧɚɥɢɡɚ�ɩɨɥɭɱɚɟɦɵɯ�ɪɟɡɭɥɶɬɚɬɨɜ�ɢ�
ɦɨɝɭɬ� ɢɫɩɨɥɶɡɨɜɚɬɶɫɹ� ɜ� ɤɚɱɟɫɬɜɟ� ɦɨɞɟɥɶɧɵɯ� ɩɪɢ� ɜɟɪɢɮɢɤɚɰɢɢ�
ɢɫɩɨɥɶɡɭɟɦɵɯ�ɱɢɫɥɟɧɧɵɯ�ɫɯɟɦ� 
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Ɋɟɲɟɧɢɟ� ɛɨɥɶɲɢɧɫɬɜɚ� ɩɪɟɞɫɬɚɜɥɟɧɧɵɯ� ɡɚɞɚɱ� ɫɜɹɡɚɧɨ� ɫ�
ɢɫɩɨɥɶɡɨɜɚɧɢɟɦ� ɤɪɢɬɟɪɢɹ� ɪɚɡɪɭɲɟɧɢɹ� ɞɥɹ� ɩɪɟɞɫɤɚɡɚɧɢɹ� ɭɫɥɨɜɢɣ�
ɢɧɢɰɢɢɪɨɜɚɧɢɹ�ɢ�ɪɚɫɩɪɨɫɬɪɚɧɟɧɢɹ�ɪɚɡɪɭɲɟɧɢɹ�ɜ�ɬɜɟɪɞɵɯ�ɬɟɥɚɯ��Ⱦɥɹ�
ɨɰɟɧɤɢ� ɭɫɥɨɜɢɣ� ɜɨɡɧɢɤɧɨɜɟɧɢɹ� ɪɚɡɪɭɲɟɧɢɹ� ɜ� ɤɜɚɡɢɫɬɚɬɢɱɟɫɤɢɯ�
ɡɚɞɚɱɚɯ�ɢɫɩɨɥɶɡɭɟɬɫɹ�ɤɪɢɬɟɪɢɣ�ɪɚɡɪɭɲɟɧɢɹ�ɇɟɣɛɟɪɚ-ɇɨɜɨɠɢɥɨɜɚ. ȼ�
ɫɥɭɱɚɟ� ɞɢɧɚɦɢɱɟɫɤɢɯ� ɡɚɞɚɱ� ɫ� ɧɟɫɬɚɰɢɨɧɚɪɧɵɦɢ� ɭɞɚɪɧɵɦɢ� ɢ�
ɜɡɪɵɜɧɵɦɢ� ɧɚɝɪɭɡɤɚɦɢ� ɢɫɩɨɥɶɡɭɟɬɫɹ� ɤɪɢɬɟɪɢɣ� ɪɚɡɪɭɲɟɧɢɹ� ɘ�ȼ��
ɉɟɬɪɨɜɚ� ɢ� ɇ�Ɏ�� Ɇɨɪɨɡɨɜɚ� ɧɚ� ɨɫɧɨɜɟ� ɩɨɧɹɬɢɹ� ɢɧɤɭɛɚɰɢɨɧɧɨɝɨ�
ɜɪɟɦɟɧɢ�ɫɬɪɭɤɬɭɪɧɨɝɨ�ɩɪɟɜɪɚɳɟɧɢɹ��ɩɨɞɪɨɛɧɨ�ɨɛɫɭɠɞɚɟɦɵɣ�ɧɢɠɟ�ɜ�
ɞɚɧɧɨɣ�ɪɚɛɨɬɟ� 
 
Ɍɟɨɪɟɬɢɱɟɫɤɚɹ�ɢ� ɩɪɚɤɬɢɱɟɫɤɚɹ� ɡɧɚɱɢɦɨɫɬɶ ɞɢɫɫɟɪɬɚɰɢɢ. Ɋɚɛɨɬɚ�
ɢɦɟɟɬ� ɬɟɨɪɟɬɢɱɟɫɤɢɣ� ɯɚɪɚɤɬɟɪ�� Ɋɚɡɜɢɜɚɟɦɵɟ� ɩɨɞɯɨɞɵ� ɦɨɝɭɬ�
ɩɨɫɥɭɠɢɬɶ�ɞɥɹ�ɨɰɟɧɤɢ ɩɪɨɱɧɨɫɬɢ�ɢ�ɧɟɫɭɳɟɣ�ɫɩɨɫɨɛɧɨɫɬɢ�ɦɚɬɟɪɢɚɥɨɜ�
ɢ�ɤɨɧɫɬɪɭɤɰɢɣ�ɩɪɢ�ɞɢɧɚɦɢɱɟɫɤɢɯ�ɭɞɚɪɧɵɯ�ɢ�ɜɡɪɵɜɧɵɯ�ɜɨɡɞɟɣɫɬɜɢɹɯ� 
ɋ�ɢɫɩɨɥɶɡɨɜɚɧɢɟɦ�ɩɨɞɯɨɞɚ�� ɪɚɡɜɢɜɚɟɦɨɝɨ�ɜ� ɝɥɚɜɚɯ���ɢ��, ɜɨɡɦɨɠɧɨ 
ɩɪɨɢɡɜɨɞɢɬɶ� ɨɰɟɧɤɭ� ɨɩɬɢɦɚɥɶɧɵɯ� ɷɧɟɪɝɨɫɛɟɪɟɝɚɸɳɢɯ� ɩɚɪɚɦɟɬɪɨɜ�
ɪɚɛɨɬɵ� ɩɪɨɦɵɲɥɟɧɧɵɯ� ɦɚɲɢɧ, ɪɚɛɨɬɚɸɳɢɯ� ɧɚ� ɪɚɡɪɭɲɟɧɢɟ�
�ɢɡɦɟɥɶɱɟɧɢɟ�ɢ�ɩɟɪɟɪɚɛɨɬɤɚ��ɪɚɡɥɢɱɧɵɯ�ɤɜɚɡɢɯɪɭɩɤɢɯ�ɦɚɬɟɪɢɚɥɨɜ��ȼ�
ɱɚɫɬɧɨɫɬɢ�� ɧɚ� ɨɫɧɨɜɟ� ɩɨɥɭɱɚɟɦɵɯ� ɪɟɡɭɥɶɬɚɬɨɜ� ɜɨɡɦɨɠɧɨ�
ɩɪɟɞɫɤɚɡɚɧɢɟ� ɨɩɬɢɦɚɥɶɧɵɯ� ɞɥɢɬɟɥɶɧɨɫɬɟɣ� ɢ� ɚɦɩɥɢɬɭɞ� ɧɚɝɪɭɡɨɤ� ɧɚ�
ɨɫɧɨɜɟ� ɚɧɚɥɢɡɚ�ɦɢɤɪɨɫɬɪɭɤɬɭɪɵ�ɪɚɡɪɭɲɚɟɦɵɯ�ɦɚɬɟɪɢɚɥɨɜ��ɉɨɞɯɨɞ��
ɪɚɡɜɢɜɚɟɦɵɣ� ɜ� ɝɥɚɜɟ� �, ɩɨɡɜɨɥɹɟɬ� ɨɩɬɢɦɢɡɢɪɨɜɚɬɶ� ɝɟɨɦɟɬɪɢɸ� ɢ�
ɦɚɬɟɪɢɚɥɵ��ɢɫɩɨɥɶɡɭɟɦɵɟ�ɩɪɢ�ɜɨɡɜɟɞɟɧɢɢ�ɫɨɨɪɭɠɟɧɢɣ�ɞɥɹ�ɡɚɳɢɬɵ�ɨɬ�
ɜɨɥɧ�ɫɟɣɫɦɢɱɟɫɤɨɣ�ɩɪɢɪɨɞɵ, ɞɥɹ�ɦɚɤɫɢɦɢɡɚɰɢɢ�ɡɚɳɢɬɧɵɯ�ɮɭɧɤɰɢɣ��
ɉɨɞɯɨɞ�� ɪɚɡɜɢɜɚɟɦɵɣ� ɜ� ɝɥɚɜɟ� �, ɩɨɡɜɨɥɹɟɬ� ɫɨɡɞɚɬɶ� ɧɨɜɵɟ�
ɭɧɢɜɟɪɫɚɥɶɧɵɟ� ɱɢɫɥɟɧɧɵɟ� ɫɯɟɦɵ�� ɤɨɪɪɟɤɬɧɨ� ɩɪɟɞɫɤɚɡɵɜɚɸɳɢɟ�
ɢɧɢɰɢɢɪɨɜɚɧɢɟ��ɪɚɫɩɪɨɫɬɪɚɧɟɧɢɟ�ɢ�ɨɫɬɚɧɨɜɤɭ�ɞɢɧɚɦɢɱɟɫɤɢɯ�ɬɪɟɳɢɧ�
ɜ�ɬɜɟɪɞɵɯ�ɬɟɥɚɯ� ɉɨɞɯɨɞ��ɪɚɡɜɢɜɚɟɦɵɣ�ɜ�ɝɥɚɜɟ��, ɩɨɡɜɨɥɹɟɬ�ɫɨɡɞɚɬɶ�
ɧɨɜɵɟ� ɭɧɢɜɟɪɫɚɥɶɧɵɟ� ɱɢɫɥɟɧɧɵɟ� ɫɯɟɦɵ, ɤɨɪɪɟɤɬɧɨ�
ɩɪɟɞɫɤɚɡɵɜɚɸɳɢɟ�ɷɜɨɥɸɰɢɸ ɯɪɭɩɤɨɝɨ�ɪɚɡɪɭɲɟɧɢɹ�ɜ�ɬɜɟɪɞɵɯ�ɬɟɥɚɯ�
ɩɪɢ�ɜɵɫɨɤɨɫɤɨɪɨɫɬɧɨɦ�ɤɨɧɬɚɤɬɧɨɦ�ɜɡɚɢɦɨɞɟɣɫɬɜɢɢ� 
 Ⱦɨɫɬɨɜɟɪɧɨɫɬɶ ɩɨɥɭɱɟɧɧɵɯ� ɪɟɡɭɥɶɬɚɬɨɜ� ɞɨɫɬɢɝɚɟɬɫɹ� ɡɚ� ɫɱɟɬ�
ɫɬɪɨɝɨɣ� ɦɚɬɟɦɚɬɢɱɟɫɤɨɣ� ɩɨɫɬɚɧɨɜɤɢ� ɡɚɞɚɱ�� ɩɪɢɦɟɧɟɧɢɹ�
ɦɚɬɟɦɚɬɢɱɟɫɤɢ� ɨɛɨɫɧɨɜɚɧɧɵɯ� ɦɟɬɨɞɨɜ� ɪɟɲɟɧɢɹ� ɢ� ɫɪɚɜɧɟɧɢɹ�
ɱɢɫɥɟɧɧɵɯ�ɪɟɲɟɧɢɣ�ɫ�ɪɟɡɭɥɶɬɚɬɚɦɢ�ɬɨɱɧɵɯ�ɚɧɚɥɢɬɢɱɟɫɤɢɯ�ɪɟɲɟɧɢɣ�
ɞɥɹ� ɫɥɭɱɚɟɜ� ɞɨɩɭɫɤɚɸɳɢɯ� ɩɨɥɭɱɟɧɢɟ� ɚɧɚɥɢɬɢɱɟɫɤɢɯ� ɪɟɲɟɧɢɣ� ɜ�
ɹɜɧɨɦ�ɜɢɞɟ� 
 ɇɚɭɱɧɭɸ� ɧɨɜɢɡɧɭ ɫɨɫɬɚɜɥɹɸɬ� ɫɥɟɞɭɸɳɢɟ� ɪɟɡɭɥɶɬɚɬɵ��
ɜɵɧɨɫɢɦɵɟ�ɧɚ�ɡɚɳɢɬɭ: 
 

1. ȼɩɟɪɜɵɟ� ɪɟɲɟɧɚ� ɡɚɞɚɱɚ� ɨɛ� ɷɧɟɪɝɢɢ� ɤɪɢɬɢɱɟɫɤɨɝɨ� ɫɨɫɬɨɹɧɢɹ��
ɜɟɞɭɳɟɝɨ� ɤ� ɪɚɡɪɭɲɟɧɢɸ�� ɜ� ɡɚɞɚɱɟ ɨ� ɫɬɚɬɢɱɟɫɤɨɦ� ɧɚɝɪɭɠɟɧɢɢ�



� 

ɩɥɨɫɤɨɫɬɢ�ɫ�ɧɚɤɥɨɧɧɨɣ�ɬɪɟɳɢɧɨɣ�ɤɨɦɛɢɧɢɪɨɜɚɧɧɨɣ�ɧɚɝɪɭɡɤɨɣ�
ɫɠɚɬɢɹ-ɫɞɜɢɝɚ�� ɉɨɤɚɡɚɧɨ�� ɱɬɨ� ɤɨɦɛɢɧɚɰɢɹ� ɫɠɢɦɚɸɳɟɣ�
ɧɚɝɪɭɡɤɢ�ɫ�ɧɚɝɪɭɡɤɨɣ�ɫɞɜɢɝɚ�ɩɨɡɜɨɥɹɟɬ�ɡɧɚɱɢɬɟɥɶɧɨ�ɭɦɟɧɶɲɢɬɶ�
ɷɧɟɪɝɨɡɚɬɪɚɬɵ�ɧɚ�ɪɚɡɪɭɲɟɧɢɟ�ɜ�ɜɟɪɲɢɧɟ�ɢɦɟɸɳɟɣɫɹ�ɬɪɟɳɢɧɵ�
ɩɨ� ɫɪɚɜɧɟɧɢɸ� ɫ� ɱɢɫɬɨ� ɫɠɢɦɚɸɳɟɣ� ɧɚɝɪɭɡɤɨɣ�� ɉɨɥɭɱɟɧɧɵɣ�
ɬɟɨɪɟɬɢɱɟɫɤɢ� ɜ� ɪɚɦɤɚɯ� ɞɚɧɧɨɣ� ɪɚɛɨɬɵ� ɷɮɮɟɤɬ� ɡɧɚɱɢɬɟɥɶɧɨɝɨ�
ɭɦɟɧɶɲɟɧɢɹ� ɷɧɟɪɝɨɡɚɬɪɚɬ�� ɫɨɜɩɚɞɚɟɬ� ɫ� ɷɮɮɟɤɬɨɦ� ɪɚɧɟɟ�
ɨɛɧɚɪɭɠɟɧɧɵɦ�ɷɤɫɩɟɪɢɦɟɧɬɚɥɶɧɨ� 
 

2. ȼɩɟɪɜɵɟ� ɢɫɫɥɟɞɨɜɚɧɵ� ɨɩɬɢɦɚɥɶɧɵɟ� ɷɧɟɪɝɨɫɛɟɪɟɝɚɸɳɢɟ�
ɯɚɪɚɤɬɟɪɢɫɬɢɤɢ� ɞɢɧɚɦɢɱɟɫɤɢɯ� ɜɨɡɞɟɣɫɬɜɢɣ� ɧɚ� ɬɜɟɪɞɨɟ�
ɤɜɚɡɢɯɪɭɩɤɨɟ� ɬɟɥɨ� ɫ� ɢɦɟɸɳɢɦɢɫɹ� ɞɟɮɟɤɬɚɦɢ� ɞɥɹ�
ɪɚɫɩɪɨɫɬɪɚɧɟɧɢɹ� �ɪɚɡɪɭɲɟɧɢɹ�� ɢɦɟɸɳɢɯɫɹ� ɞɟɮɟɤɬɨɜ��
ɉɨɤɚɡɚɧɨ�� ɱɬɨ� ɜɨɡɦɨɠɧɨ� ɨɩɪɟɞɟɥɹɬɶ� ɨɩɬɢɦɚɥɶɧɵɟ�
ɷɧɟɪɝɨɫɛɟɪɟɝɚɸɳɢɟ ɯɚɪɚɤɬɟɪɢɫɬɢɤɢ� ɪɚɡɪɭɲɚɸɳɢɯ�
ɜɨɡɞɟɣɫɬɜɢɣ�ɧɚ�ɨɫɧɨɜɟ�ɩɚɪɚɦɟɬɪɨɜ�ɪɚɡɪɭɲɚɟɦɨɝɨ�ɦɚɬɟɪɢɚɥɚ�ɢ�
ɝɟɨɦɟɬɪɢɱɟɫɤɢɯ� ɫɜɨɣɫɬɜ� ɞɟɮɟɤɬɨɜ�� ɩɪɟɨɛɥɚɞɚɸɳɢɯ� ɜ�
ɪɚɡɪɭɲɚɟɦɨɦ�ɬɟɥɟ�� 
 

3. Ɋɚɡɜɢɬ� ɩɨɞɯɨɞ� ɞɥɹ� ɩɪɟɞɫɤɚɡɚɧɢɹ� ɨɩɬɢɦɚɥɶɧɵɯ� ɯɚɪɚɤɬɟɪɢɫɬɢɤ�
ɡɚɳɢɬɧɵɯ� ɫɟɣɫɦɢɱɟɫɤɢɯ� ɛɚɪɶɟɪɨɜ� ɫ� ɢɧɬɟɝɪɢɪɨɜɚɧɧɵɦɢ�
ɦɟɬɚɫɬɪɭɤɬɭɪɚɦɢ�� ɇɚ� ɨɫɧɨɜɟ� ɚɧɚɥɢɬɢɱɟɫɤɢɯ� ɦɨɞɟɥɟɣ�
ɩɪɨɢɡɜɟɞɟɧɚ�ɜɟɪɢɮɢɤɚɰɢɹ�ɪɚɡɪɚɛɨɬɚɧɧɵɯ�ɱɢɫɥɟɧɧɵɯ�ɪɟɲɟɧɢɣ��
ɉɨɥɭɱɟɧɵ� ɡɚɜɢɫɢɦɨɫɬɢ� ɜɥɢɹɧɢɹ� ɦɚɬɟɪɢɚɥɨɜ� ɢ� ɝɟɨɦɟɬɪɢɢ�
ɡɚɳɢɬɧɵɯ� ɛɚɪɶɟɪɨɜ� ɢ� ɢɧɬɟɝɪɢɪɨɜɚɧɧɵɯ� ɦɟɬɚɫɬɪɭɤɬɭɪ� ɧɚ�
ɫɩɨɫɨɛɧɨɫɬɶ� ɡɚɳɢɬɧɵɯ� ɫɨɨɪɭɠɟɧɢɣ� ɨɫɥɚɛɥɹɬɶ� ɞɟɣɫɬɜɢɟ�
ɪɚɫɩɪɨɫɬɪɚɧɹɸɳɢɯɫɹ�ɜɨɥɧ�ɫɟɣɫɦɢɱɟɫɤɨɣ�ɩɪɢɪɨɞɵ� 
 

4. Ɋɚɡɜɢɬ�ɩɨɞɯɨɞ�ɞɥɹ�ɱɢɫɥɟɧɧɨɝɨ�ɦɨɞɟɥɢɪɨɜɚɧɢɹ�ɢɧɢɰɢɢɪɨɜɚɧɢɹ��
ɪɚɫɩɪɨɫɬɪɚɧɟɧɢɹ�ɢ�ɨɫɬɚɧɨɜɤɢ�ɞɢɧɚɦɢɱɟɫɤɢɯ�ɬɪɟɳɢɧ�ɜ�ɬɜɟɪɞɵɯ�
ɬɟɥɚɯ�� ȼ� ɫɪɚɜɧɟɧɢɢ� ɫ� ɷɤɫɩɟɪɢɦɟɧɬɚɥɶɧɵɦɢ� ɪɟɡɭɥɶɬɚɬɚɦɢ�
ɩɨɤɚɡɚɧɨ�� ɱɬɨ� ɫ� ɢɫɩɨɥɶɡɨɜɚɧɢɟɦ� ɞɚɧɧɨɝɨ� ɩɨɞɯɨɞɚ� ɜɨɡɦɨɠɧɨ�
ɤɨɪɪɟɤɬɧɨɟ� ɩɪɟɞɫɤɚɡɚɧɢɟ� ɞɢɧɚɦɢɤɢ� ɬɪɟɳɢɧ� ɜ� ɲɢɪɨɤɨɦ�
ɞɢɚɩɚɡɨɧɟ�ɩɪɚɤɬɢɱɟɫɤɢɯ�ɡɚɞɚɱ�ɞɢɧɚɦɢɤɢ�ɪɚɡɪɭɲɟɧɢɹ� 
 

5. Ɋɚɡɜɢɬ� ɩɨɞɯɨɞ� ɞɥɹ� ɱɢɫɥɟɧɧɨɝɨ� ɦɨɞɟɥɢɪɨɜɚɧɢɹ� ɪɚɡɪɭɲɟɧɢɹ� ɜ�
ɢɡɧɚɱɚɥɶɧɨ� ɛɟɡɞɟɮɟɤɬɧɵɯ� ɬɜɟɪɞɵɯ� ɬɟɥɚɯ ɩɪɢ�
ɜɵɫɨɤɨɫɤɨɪɨɫɬɧɨɦ�ɤɨɧɬɚɤɬɧɨɦ�ɜɡɚɢɦɨɞɟɣɫɬɜɢɢ�� ȼ�ɫɪɚɜɧɟɧɢɢ�ɫ�
ɪɚɡɥɢɱɧɵɦɢ�ɷɤɫɩɟɪɢɦɟɧɬɚɥɶɧɵɦɢ�ɪɟɡɭɥɶɬɚɬɚɦɢ�ɩɨɤɚɡɚɧɨ��ɱɬɨ�
ɫ� ɢɫɩɨɥɶɡɨɜɚɧɢɟɦ� ɞɚɧɧɨɝɨ� ɩɨɞɯɨɞɚ� ɜɨɡɦɨɠɧɨ� ɤɨɪɪɟɤɬɧɨɟ�
ɦɨɞɟɥɢɪɨɜɚɧɢɟ� ɷɜɨɥɸɰɢɢ� ɪɚɡɪɭɲɟɧɢɹ� ɜ� ɤɜɚɡɢɯɪɭɩɤɢɯ�
ɢɡɧɚɱɚɥɶɧɨ� ɛɟɡɞɟɮɟɤɬɧɵɯ� ɬɟɥɚɯ� ɩɨɞ� ɞɟɣɫɬɜɢɟɦ�
ɜɵɫɨɤɨɫɤɨɪɨɫɬɧɵɯ�ɭɞɚɪɨɜ�ɫɨ�ɫɬɨɪɨɧɵ�ɞɪɭɝɢɯ�ɨɛɴɟɤɬɨɜ�� 
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Ⱥɩɪɨɛɚɰɢɹ� ɪɚɛɨɬɵ. Ɋɟɡɭɥɶɬɚɬɵ�� ɩɨɥɭɱɟɧɧɵɟ� ɜ� ɞɢɫɫɟɪɬɚɰɢɢ, 
ɩɪɟɞɫɬɚɜɥɹɥɢɫɶ� ɧɚ� ɛɨɥɶɲɨɦ� ɤɨɥɢɱɟɫɬɜɟ� ɦɟɠɞɭɧɚɪɨɞɧɵɯ� ɢ�
ɪɨɫɫɢɣɫɤɢɯ� ɧɚɭɱɧɵɯ� ɫɢɦɩɨɡɢɭɦɨɜ�� ȼ� ɱɚɫɬɧɨɫɬɢ�� ɧɚ� ɟɠɟɝɨɞɧɵɯ�
ɥɟɬɧɢɯ� ɤɨɧɮɟɪɟɧɰɢɹɯ� ³Ⱥɤɬɭɚɥɶɧɵɟ� ɩɪɨɛɥɟɦɵ� ɦɟɯɚɧɢɤɢª� �ɋ�-
ɉɟɬɟɪɛɭɪɝ��������������������������������������������������������������
2019, 2020, 2021), ɦɟɠɞɭɧɚɪɨɞɧɵɯ� ɟɜɪɨɩɟɣɫɤɢɯ� ɤɨɧɮɟɪɟɧɰɢɹɯ� ɩɨ�
ɪɚɡɪɭɲɟɧɢɸ� �ECF-15, ɋɬɨɤɝɨɥɶɦ�� ɒɜɟɰɢɹ�� ������ ECF-17, Ȼɪɧɨ��
ɑɟɯɢɹ�� ������ ECF-19, ������ Ʉɚɡɚɧɶ�� Ɋɨɫɫɢɹ��� Ɇɟɠɞɭɧɚɪɨɞɧɵɯ�
ɤɨɧɮɟɪɟɧɰɢɹɯ� ɩɨ� ɪɚɡɪɭɲɟɧɢɸ� �ICF-12, Ɉɬɬɚɜɚ�� Ʉɚɧɚɞɚ�� �������
ȼɫɟɪɨɫɫɢɣɫɤɢɯ�ɫɴɟɡɞɚɯ�ɩɨ�ɦɟɯɚɧɢɤɟ��ɇɢɠɧɢɣ�ɇɨɜɝɨɪɨɞ�������ɢ�������
Ʉɚɡɚɧɶ��������ɍɮɚ�������ɢ�ɦɧɨɝɢɯ�ɞɪɭɝɢɯ�� 
 
Ɋɟɡɭɥɶɬɚɬɵ� ɞɢɫɫɟɪɬɚɰɢɢ� ɩɪɟɞɫɬɚɜɥɹɥɢɫɶ� ɧɚ� ɫɟɦɢɧɚɪɟ� ɂɧɫɬɢɬɭɬɚ�
ɦɟɯɚɧɢɤɢ� ɆȽɍ� �ɪɭɤɨɜɨɞɢɬɟɥɶ� ɫɟɦɢɧɚɪɚ� ɚɤɚɞɟɦɢɤ� ɊȺɇ� ɂ�Ƚ��
Ƚɨɪɹɱɟɜɚ�� ɫɟɦɢɧɚɪɟ� ɱɥ�-ɤɨɪɪ�� ɊȺɇ� ɘ�ȼ�� ɉɟɬɪɨɜɚ; ɫɟɦɢɧɚɪɟ�
ɚɤɚɞɟɦɢɤɚ�ɇ�Ɏ��Ɇɨɪɨɡɨɜɚ�� ɫɟɦɢɧɚɪɟ� ɜɵɫɲɟɣ�ɲɤɨɥɵ�ɬɟɨɪɟɬɢɱɟɫɤɨɣ�
ɦɟɯɚɧɢɤɢ� ɋɚɧɤɬ-ɉɟɬɟɪɛɭɪɝɫɤɨɝɨ� ɩɨɥɢɬɟɯɧɢɱɟɫɤɨɝɨ� ɭɧɢɜɟɪɫɢɬɟɬɚ�
ɉɟɬɪɚ� ȼɟɥɢɤɨɝɨ� �ɪɭɤɨɜɨɞɢɬɟɥɶ� ɫɟɦɢɧɚɪɚ� ɱɥ�-ɤɨɪɪ�� ɊȺɇ� Ⱥ�Ɇ��
Ʉɪɢɜɰɨɜ��� 
 
Ȼɨɥɶɲɚɹ� ɱɚɫɬɶ� ɪɚɛɨɬɵ� ɜɵɩɨɥɧɟɧɚ� ɩɪɢ� ɩɨɞɞɟɪɠɤɟ� ɝɪɚɧɬɨɜ�
ɪɨɫɫɢɣɫɤɨɝɨ� ɧɚɭɱɧɨɝɨ� ɮɨɧɞɚ (20-11-20133, 20-49-08002) ɢ�
ɪɨɫɫɢɣɫɤɨɝɨ�ɮɨɧɞɚ�ɮɭɧɞɚɦɟɧɬɚɥɶɧɵɯ�ɢɫɫɥɟɞɨɜɚɧɢɣ (19-51-45016, 18-
58-41001, 17-01-00618, 16-51-45063, 15-01-05903, 14-01-00814, 13-01-
00598, 12-01-33049, 12-01-31224). 
 
ɉɭɛɥɢɤɚɰɢɢ�ɩɨ�ɬɟɦɟ�ɞɢɫɫɟɪɬɚɰɢɢ��ɩɨɥɧɨɬɚ�ɢɡɥɨɠɟɧɢɹ�ɦɚɬɟɪɢɚɥɚ. 
Ɋɟɡɭɥɶɬɚɬɵ�ɞɢɫɫɟɪɬɚɰɢɢ�ɨɩɭɛɥɢɤɨɜɚɧɵ�ɜ�ɩɨɥɧɨɦ�ɨɛɴɟɦɟ�ɜ�39 ɪɚɛɨɬɚɯ 
�ɢɡ� ɧɢɯ�4 ± ɛɟɡ� ɫɨɚɜɬɨɪɨɜ��� ɜɤɥɸɱɚɹ� ɨɞɧɭ�ɦɨɧɨɝɪɚɮɢɸ�� ɜ� ɢɡɞɚɧɢɹɯ�
ɪɟɤɨɦɟɧɞɨɜɚɧɧɵɯ� ȼȺɄ� Ɋɨɫɫɢɢ� ɢ�ɢɥɢ ɜɯɨɞɹɳɢɯ� ɜ� ɦɟɠɞɭɧɚɪɨɞɧɵɟ�
ɛɚɡɵ�ɰɢɬɢɪɨɜɚɧɢɹ�:HE�RI�6FLHQFH ɢɥɢ Scopus. ɋɩɢɫɨɤ�ɪɚɛɨɬ�ɩɪɢɜɟɞɟɧ�
ɜ�ɤɨɧɰɟ�ɚɜɬɨɪɟɮɟɪɚɬɚ�� 
 
Ʌɢɱɧɨɟ� ɭɱɚɫɬɢɟ� ɚɜɬɨɪɚ� ȼ� ɛɨɥɶɲɢɧɫɬɜɟ� ɪɚɛɨɬ�� ɜɵɩɨɥɧɟɧɧɵɯ� ɜ�
ɫɨɚɜɬɨɪɫɬɜɟ�� ɫɨɢɫɤɚɬɟɥɸ� ɩɪɢɧɚɞɥɟɠɢɬ� ɱɚɫɬɢɱɧɚɹ� ɩɨɫɬɚɧɨɜɤɚ� ɡɚɞɚɱ��
ɪɚɡɪɚɛɨɬɤɚ�ɜɫɟɯ�ɱɢɫɥɟɧɧɵɯ�ɫɯɟɦ��ɱɢɫɥɟɧɧɵɯ�ɚɥɝɨɪɢɬɦɨɜ�ɢ�ɪɟɲɟɧɢɟ�
ɡɚɞɚɱ��Ʉɨɧɰɟɩɬɭɚɥɶɧɚɹ�ɩɨɫɬɚɧɨɜɤɚ��ɚɧɚɥɢɡ ɢ�ɨɛɫɭɠɞɟɧɢɟ�ɪɟɡɭɥɶɬɚɬɨɜ�
ɩɪɨɜɨɞɢɥɢɫɶ�ɫɨɜɦɟɫɬɧɨ�ɫ�ɫɨɚɜɬɨɪɚɦɢ� 
 
ɋɬɪɭɤɬɭɪɚ�ɢ�ɨɛɴɟɦ�ɞɢɫɫɟɪɬɚɰɢɢ.  Ⱦɢɫɫɟɪɬɚɰɢɹ� ɢɡɥɨɠɟɧɚ� ɧɚ� 301 
ɫɬɪɚɧɢɰɟ ɢ� ɫɨɫɬɨɢɬ� ɢɡ� ɜɜɟɞɟɧɢɹ�� ɩɹɬɢ ɝɥɚɜ�� ɡɚɤɥɸɱɟɧɢɹ� ɢ� ɫɩɢɫɤɚ�



� 

ɢɫɩɨɥɶɡɨɜɚɧɧɨɣ� ɥɢɬɟɪɚɬɭɪɵ�� Ⱦɢɫɫɟɪɬɚɰɢɹ� ɫɨɞɟɪɠɢɬ� 74 ɪɢɫɭɧɤɚ. 
Ȼɢɛɥɢɨɝɪɚɮɢɹ�ɜɤɥɸɱɚɟɬ�287 ɧɚɢɦɟɧɨɜɚɧɢɣ.  

 

Ʉɪɚɬɤɨɟ�ɫɨɞɟɪɠɚɧɢɟɞɢɫɫɟɪɬɚɰɢɢ� 
ȼɨ� ɜɜɟɞɟɧɢɢ ɨɛɨɫɧɨɜɵɜɚɸɬɫɹ� ɚɤɬɭɚɥɶɧɨɫɬɶ�� ɧɚɭɱɧɚɹ� ɧɨɜɢɡɧɚ��
ɬɟɨɪɟɬɢɱɟɫɤɚɹ� ɢ� ɩɪɚɤɬɢɱɟɫɤɚɹ� ɡɧɚɱɢɦɨɫɬɶ� ɪɚɛɨɬɵ�� ɩɪɢɜɨɞɢɬɫɹ�
ɤɪɚɬɤɨɟ�ɨɩɢɫɚɧɢɟ�ɢɫɩɨɥɶɡɭɟɦɵɯ�ɦɟɬɨɞɨɜ��� 

 ȼ ɝɥɚɜɟ� �� ɢ� ɝɥɚɜɟ� � ɢɫɫɥɟɞɭɸɬɫɹ� ɡɚɞɚɱɢ�� ɫɜɹɡɚɧɧɵɟ� ɫ�
ɦɢɧɢɦɢɡɚɰɢɟɣ� ɷɧɟɪɝɨɡɚɬɪɚɬ� ɧɚ� ɪɚɡɪɭɲɟɧɢɟ�� ȼɨɡɦɨɠɧɨɫɬɶ�
ɨɩɬɢɦɢɡɚɰɢɢ� ɷɧɟɪɝɨɡɚɬɪɚɬ� ɧɚ� ɪɚɡɪɭɲɟɧɢɟ�ɦɚɬɟɪɢɚɥɨɜ� ɩɪɟɞɫɬɚɜɥɹɟɬ�
ɛɨɥɶɲɨɣ� ɢɧɬɟɪɟɫ� ɫ� ɬɨɱɤɢ� ɡɪɟɧɢɹ� ɦɧɨɝɢɯ� ɩɪɢɥɨɠɟɧɢɣ�� ȼɚɠɧɟɣɲɟɟ�
ɡɧɚɱɟɧɢɟ� ɷɧɟɪɝɨɡɚɬɪɚɬɵ� ɩɪɨɰɟɫɫɚ� ɪɚɡɪɭɲɟɧɢɹ� ɩɪɢ� ɜɨɡɞɟɣɫɬɜɢɢ� ɤɚɤ�
ɦɟɞɥɟɧɧɵɦɢ�ɤɜɚɡɢɫɬɚɬɢɱɟɫɤɢɦɢ��ɬɚɤ�ɢ�ɢɦɩɭɥɶɫɧɵɦɢ�ɞɢɧɚɦɢɱɟɫɤɢɦɢ�
ɧɚɝɪɭɡɤɚɦɢ�ɩɪɢɨɛɪɟɬɚɸɬ�ɜ�ɬɚɤɢɯ�ɨɛɥɚɫɬɹɯ�ɤɚɤ��ɧɚɩɪɢɦɟɪ��ɭɞɚɪɧɵɣ��
ɜɡɪɵɜɧɨɣ�� ɝɢɞɪɚɜɥɢɱɟɫɤɢɣ�� ɷɥɟɤɬɪɨɢɦɩɭɥɶɫɧɵɣ� ɢ� ɞɪɭɝɢɟ� ɫɩɨɫɨɛɵ�
ɜɟɞɟɧɢɹ�ɝɨɪɧɵɯ�ɪɚɛɨɬ��ɛɭɪɟɧɢɟ��ɩɪɨɰɟɫɫɵ�ɢɡɦɟɥɶɱɟɧɢɹ�ɢ�ɩɪ��ȼ�ɷɬɢɯ�
ɫɥɭɱɚɹɯ� ɷɧɟɪɝɨɡɚɬɪɚɬɵ� ɫɨɫɬɚɜɥɹɸɬ� ɡɧɚɱɢɬɟɥɶɧɭɸ�� ɟɫɥɢ� ɧɟ�
ɧɚɢɛɨɥɶɲɭɸ��ɱɚɫɬɶ�ɩɪɨɢɡɜɨɞɫɬɜɟɧɧɵɯ�ɡɚɬɪɚɬ��ȿɫɥɢ�ɭɱɟɫɬɶ��ɱɬɨ�ɄɉȾ�
ɬɚɤɢɯ� ɩɪɨɰɟɫɫɨɜ� ɨɛɵɱɧɨ� ɧɟ� ɩɪɟɜɵɲɚɟɬ� ɧɟɫɤɨɥɶɤɢɯ� ɩɪɨɰɟɧɬɨɜ��
ɜɚɠɧɨɫɬɶ� ɨɩɬɢɦɢɡɚɰɢɢ� ɷɧɟɪɝɨɡɚɬɪɚɬ� ɧɚ� ɪɚɡɪɭɲɟɧɢɟ� ɫɬɚɧɨɜɢɬɫɹ�
ɨɱɟɜɢɞɧɨɣ. 
 ȼ�ɝɥɚɜɟ�� ɢɫɫɥɟɞɭɟɬɫɹ�ɡɚɞɚɱɚ�ɨɛ�ɷɧɟɪɝɨɟɦɤɨɫɬɢ�ɢɧɢɰɢɢɪɨɜɚɧɢɹ�
ɦɚɥɨɣ� ɧɚɤɥɨɧɧɨɣ� ɬɪɟɳɢɧɵ� ɜ� ɩɥɨɫɤɨɫɬɢ� ɜ� ɭɫɥɨɜɢɹɯ� ɦɟɞɥɟɧɧɵɯ�
ɤɜɚɡɢɫɬɚɬɢɱɟɫɤɢ�ɦɟɧɹɸɳɢɯɫɹ�ɧɚɝɪɭɡɨɤ��Ɂɚɞɚɱɚ�ɪɟɲɚɟɬɫɹ�ɜ�ɭɫɥɨɜɢɹɯ�
ɩɥɨɫɤɨɣ� ɞɟɮɨɪɦɚɰɢɢ�� Ɂɚɞɚɱɚ� ɪɟɲɚɟɬɫɹ� ɚɧɚɥɢɬɢɱɟɫɤɢ�� ɂɫɫɥɟɞɭɟɬɫɹ�
ɩɥɨɬɧɨɫɬɶ� ɷɧɟɪɝɢɢ�� ɤɨɬɨɪɭɸ� ɧɟɨɛɯɨɞɢɦɨ� ɫɨɨɛɳɢɬɶ� ɩɥɨɫɤɨɫɬɢ� ɞɥɹ�
ɢɧɢɰɢɢɪɨɜɚɧɢɹ�ɢɦɟɸɳɟɣɫɹ�ɬɪɟɳɢɧɵ�ɩɪɢ�ɪɚɡɥɢɱɧɵɯ�ɜɢɞɚɯ�ɧɚɝɪɭɡɤɢ��
ɩɪɢɥɨɠɟɧɧɨɣ� ɧɚ� ɛɟɫɤɨɧɟɱɧɨɫɬɢ�� Ɋɟɲɟɧɢɟ� ɞɚɧɧɨɣ� ɡɚɞɚɱɢ� ɩɨɥɭɱɟɧɨ�
ɜɩɟɪɜɵɟ� ɢ� ɩɪɟɞɫɬɚɜɥɹɟɬ� ɡɧɚɱɢɬɟɥɶɧɵɣ� ɢɧɬɟɪɟɫ� ɞɥɹ� ɩɪɨɰɟɫɫɨɜ, 
ɫɜɹɡɚɧɧɵɯ� ɫ� ɢɡɦɟɥɶɱɟɧɢɟɦ� ɢ� ɮɪɚɝɦɟɧɬɚɰɢɟɣ� ɤɜɚɡɢɯɪɭɩɤɢɯ�
ɝɟɬɟɪɨɝɟɧɧɵɯ�ɫɪɟɞ�ɫ�ɫɭɳɟɫɬɜɭɸɳɢɦɢ�ɞɟɮɟɤɬɚɦɢ��ɬɪɟɳɢɧɚɦɢ�� Ɍɚɤɢɟ�
ɩɪɨɰɟɫɫɵ�� ɜ� ɱɚɫɬɧɨɫɬɢ�� ɫɨɨɬɜɟɬɫɬɜɭɸɬ� ɩɪɨɦɵɲɥɟɧɧɵɦ� ɩɪɨɰɟɫɫɚɦ��
ɫɜɹɡɚɧɧɵɦ� ɫ� ɩɟɪɟɪɚɛɨɬɤɨɣ� ɩɨɥɟɡɧɵɯ� ɢɫɤɨɩɚɟɦɵɯ� ɢ� ɝɨɪɧɵɯ� ɩɨɪɨɞ��
ɩɪɢ�ɤɨɬɨɪɵɯ�ɜɚɠɧɟɣɲɢɦ�ɷɬɚɩɨɦ�ɹɜɥɹɟɬɫɹ�ɩɨɫɬɟɩɟɧɧɨɟ�ɢɡɦɟɥɶɱɟɧɢɟ�
ɞɨɛɵɬɨɣ� ɩɨɪɨɞɵ� ɫ� ɩɨɷɬɚɩɧɵɦ� ɪɚɡɞɟɥɟɧɢɟɦ� ɧɚ� ɮɪɚɤɰɢɢ�� ɉɪɢ� ɷɬɨɦ��
ɬɚɤɢɟ�ɩɪɨɰɟɫɫɵ�ɨɬɥɢɱɚɸɬɫɹ�ɤɪɚɣɧɟ�ɜɵɫɨɤɨɣ�ɷɧɟɪɝɨɟɦɤɨɫɬɶɸ�ɢ�ɞɚɠɟ�
ɨɬɧɨɫɢɬɟɥɶɧɨ� ɧɟɛɨɥɶɲɨɟ� ɭɦɟɧɶɲɟɧɢɟ� ɷɧɟɪɝɨɡɚɬɪɚɬ� ɧɚ�
ɪɚɫɩɪɨɫɬɪɚɧɟɧɢɟ� ɢɦɟɸɳɢɯɫɹ� ɜ� ɦɚɬɟɪɢɚɥɟ� ɞɟɮɟɤɬɨɜ� ɨɛɨɪɚɱɢɜɚɟɬɫɹ 
ɡɧɚɱɢɬɟɥɶɧɵɦ� ɷɤɨɧɨɦɢɱɟɫɤɢɦ� ɷɮɮɟɤɬɨɦ�� ɉɨɥɭɱɟɧɧɵɟ� ɪɟɡɭɥɶɬɚɬɵ�
ɦɨɝɭɬ� ɛɵɬɶ� ɢɫɩɨɥɶɡɨɜɚɧɵ� ɞɥɹ� ɩɪɨɝɧɨɡɢɪɨɜɚɧɢɹ� ɨɩɬɢɦɚɥɶɧɵɯ�
ɩɚɪɚɦɟɬɪɨɜ� ɷɧɟɪɝɨɫɛɟɪɟɠɟɧɢɹ� ɩɪɨɦɵɲɥɟɧɧɵɯ�ɦɚɲɢɧ�� ɪɚɛɨɬɚɸɳɢɯ�
ɩɪɢ�ɢɡɦɟɥɶɱɟɧɢɢ�ɢ�ɮɪɚɝɦɟɧɬɚɰɢɢ�ɤɜɚɡɢɯɪɭɩɤɢɯ�ɦɚɬɟɪɢɚɥɨɜ� 



�� 

 ȼ� ɩɚɪɚɝɪɚɮɟ� ��� ɩɪɢɜɨɞɢɬɫɹ� ɨɛɡɨɪ� ɥɢɬɟɪɚɬɭɪɵ� ɩɨ�
ɷɤɫɩɟɪɢɦɟɧɬɚɥɶɧɨɦɭ� ɢɫɫɥɟɞɨɜɚɧɢɸ� ɷɧɟɪɝɨɟɦɤɨɫɬɢ� ɩɪɨɰɟɫɫɨɜ�
ɞɪɨɛɥɟɧɢɹ�ɢ�ɢɡɦɟɥɶɱɟɧɢɹ�ɤɜɚɡɢɯɪɭɩɤɢɯ�ɝɟɬɟɪɨɝɟɧɧɵɯ�ɦɚɬɟɪɢɚɥɨɜ�ɢ�
ɩɨ� ɬɟɨɪɟɬɢɱɟɫɤɨɦɭ� ɢɫɫɥɟɞɨɜɚɧɢɸ� ɤɪɢɬɟɪɢɟɜ� ɢ� ɭɫɥɨɜɢɣ�
ɢɧɢɰɢɢɪɨɜɚɧɢɹ� ɬɪɟɳɢɧ� ɜ� ɭɫɥɨɜɢɹɯ� ɫɥɨɠɧɨɝɨ� ɧɚɩɪɹɠɟɧɧɨɝɨ�
ɫɨɫɬɨɹɧɢɹ� 
 ȼ� ɩɚɪɚɝɪɚɮɟ� ��2 ɩɪɢɜɨɞɢɬɫɹ� ɩɨɫɬɚɧɨɜɤɚ� ɡɚɞɚɱɢ�� ȼ� ɪɚɦɤɚɯ�
ɥɢɧɟɣɧɨɣ� ɦɟɯɚɧɢɤɢ� ɪɚɡɪɭɲɟɧɢɹ� ɪɟɲɚɟɬɫɹ� ɡɚɞɚɱɚ� ɨ� ɧɚɤɥɨɧɧɨɣ�
ɬɪɟɳɢɧɟ� ɜ� ɩɥɨɫɤɨɫɬɢ, ɧɚɝɪɭɠɟɧɧɨɣ� ɧɚ� ɛɟɫɤɨɧɟɱɧɨɫɬɢ� ɫɨɱɟɬɚɧɢɟɦ�
ɫɠɢɦɚɸɳɟɣ�ɢ�ɫɞɜɢɝɨɜɨɣ�ɧɚɝɪɭɡɤɢ� 

 
Ɋɢɫ�� �� ɇɚɤɥɨɧɧɚɹ� ɬɪɟɳɢɧɚ� ɜ� ɩɥɨɫɤɨɫɬɢ�� ɧɚɝɪɭɠɟɧɧɚɹ� ɫɨɱɟɬɚɧɢɟɦ�

ɫɠɢɦɚɸɳɟɣ�ɢ�ɫɞɜɢɝɚɸɳɟɣ�ɧɚɝɪɭɡɤɢ��ɩɪɢɥɨɠɟɧɧɨɣ�ɧɚ�ɛɟɫɤɨɧɟɱɧɨɫɬɢ� 

 
Ⱦɚɥɟɟ�� ɜ� ɩɚɪɚɝɪɚɮɟ� ����� ɩɪɢɜɨɞɢɬɫɹ� ɚɧɚɥɢɬɢɱɟɫɤɨɟ� ɪɟɲɟɧɢɟ� ɞɥɹ�
ɧɚɩɪɹɠɟɧɢɣ� ɜ� ɨɤɪɟɫɬɧɨɫɬɢ� ɜɟɪɲɢɧ� ɬɪɟɳɢɧɵ� ɞɥɹ� ɨɪɬɨɝɨɧɚɥɶɧɨɣ� ɢ�
ɩɨɥɹɪɧɨɣ� ɫɢɫɬɟɦ� ɤɨɨɪɞɢɧɚɬ, ɚ� ɬɚɤɠɟ� ɞɥɹ� ɤɨɷɮɮɢɰɢɟɧɬɨɜ�
ɢɧɬɟɧɫɢɜɧɨɫɬɢ� ɧɚɩɪɹɠɟɧɢɣ� ɞɥɹ� ɩɟɪɜɨɣ� KI ɢ� ɜɬɨɪɨɣ KII ɦɨɞɵ, 
ɜɨɡɧɢɤɚɸɳɢɯ� ɜ� ɜɟɪɲɢɧɚɯ� ɬɪɟɳɢɧɵ�� Ⱦɚɥɟɟ�� ɧɟɨɛɯɨɞɢɦɨ� ɜɵɛɪɚɬɶ�
ɤɪɢɬɟɪɢɣ� ɪɚɡɪɭɲɟɧɢɹ�� ɩɪɢɦɟɧɢɦɵɣ� ɞɥɹ� ɚɧɚɥɢɡɚ� ɭɫɥɨɜɢɣ�
ɢɧɢɰɢɢɪɨɜɚɧɢɹ� ɬɪɟɳɢɧɵ� ɜ� ɪɟɲɚɟɦɨɣ� ɡɚɞɚɱɟ�� ȼ� ɩɚɪɚɝɪɚɮɟ� ��� 
ɨɛɫɭɠɞɚɸɬɫɹ� ɪɚɡɥɢɱɧɵɟ� ɩɨɞɯɨɞɵ� ɞɥɹ� ɨɩɪɟɞɟɥɟɧɢɹ� ɤɪɢɬɢɱɟɫɤɢɯ�
ɭɫɥɨɜɢɣ� ɢɧɢɰɢɢɪɨɜɚɧɢɹ� ɬɪɟɳɢɧɵ� ɜ� ɭɫɥɨɜɢɹɯ� ɫɥɨɠɧɨɝɨ�
ɧɚɩɪɹɠɟɧɧɨɝɨ� ɫɨɫɬɨɹɧɢɹ� ɢ� ɜɵɛɢɪɚɟɬɫɹ� ɭɫɥɨɜɢɟ� ɢɧɢɰɢɢɪɨɜɚɧɢɹ�
ɬɪɟɳɢɧɵ� ɜ� ɜɢɞɟ� ɤɪɢɬɟɪɢɹ� ɇɟɣɛɟɪɚ-ɇɨɜɨɠɢɥɨɜɚ�� ɗɤɜɢɜɚɥɟɧɬɧɨɟ�
ɧɚɩɪɹɠɟɧɢɟ�ɞɥɹ�ɩɨɥɹ�ɧɚɩɪɹɠɟɧɢɣ�ɜ�ɨɤɪɟɫɬɧɨɫɬɢ�ɜɟɪɲɢɧɵ�ɬɪɟɳɢɧɵ�ɜ�
ɪɟɲɚɟɦɨɣ�ɡɚɞɚɱɟ�ɩɨɥɭɱɟɧɨ�ɤɚɤ�� 
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ȼ� ɫɨɨɬɜɟɬɫɬɜɢɢ� ɫ� ɩɨɞɯɨɞɨɦ� ɇɟɣɛɟɪɚ-ɇɨɜɨɠɢɥɨɜɚ�� ɪɚɡɪɭɲɟɧɢɸ�
ɫɨɨɬɜɟɬɫɬɜɭɸɬ� ɫɢɬɭɚɰɢɢ�� ɤɨɝɞɚ� തఏߪ ൒ ௖ߪ , ɝɞɟ� ௖ߪ  - ɤɪɢɬɢɱɟɫɤɨɟ�
ɧɚɩɪɹɠɟɧɢɟ� ɪɚɫɬɹɠɟɧɢɹ� �ɩɪɟɞɟɥɶɧɨɟ� ɧɚɩɪɹɠɟɧɢɟ��� ɯɚɪɚɤɬɟɪɧɨɟ�ɞɥɹ�
ɪɚɡɪɭɲɟɧɧɨɝɨ� ɦɚɬɟɪɢɚɥɚ� ɩɪɢ� ɧɚɝɪɭɠɟɧɢɢ� ɨɛɪɚɡɰɚ� ɛɟɡ�
ɦɚɤɪɨɫɤɨɩɢɱɟɫɤɢɯ�ɞɟɮɟɤɬɨɜ� 
 ȼ� ɩɚɪɚɝɪɚɮɟ� ��5 ɫ� ɰɟɥɶɸ� ɜɨɡɦɨɠɧɨɝɨ� ɫɪɚɜɧɟɧɢɹ� ɫ�
ɷɤɫɩɟɪɢɦɟɧɬɚɥɶɧɵɦɢ�ɢɡɦɟɪɟɧɢɹɦɢ�ɩɪɨɜɨɞɢɬɫɹ�ɚɧɚɥɢɡ�ɧɚɩɪɚɜɥɟɧɢɹ��
ɜ�ɤɨɬɨɪɨɦ�ɫɥɟɞɭɟɬ�ɨɠɢɞɚɬɶ�ɢɧɢɰɢɢɪɨɜɚɧɢɹ�ɪɚɡɪɭɲɟɧɢɹ��ɇɚɩɪɚɜɥɟɧɢɟ�
ɪɚɫɩɪɨɫɬɪɚɧɟɧɢɹ� ɬɪɟɳɢɧɵ� ɦɨɠɧɨ� ɧɚɣɬɢ� ɤɚɤ� ɧɚɩɪɚɜɥɟɧɢɟ�� ɞɥɹ�
ɤɨɬɨɪɨɝɨ� ɜɵɩɨɥɧɹɟɬɫɹ� ɭɫɥɨɜɢɟ� ɪɚɡɪɭɲɟɧɢɹ� ɞɥɹ� ɧɚɢɦɟɧɶɲɟɣ�
ɜɨɡɦɨɠɧɨɣ� ɚɦɩɥɢɬɭɞɵ� ɪɚɡɪɭɲɚɸɳɟɣ� ɧɚɝɪɭɡɤɢ� డఙഇതതതത

డఏ
ൌ Ͳǡ డ

మఙഇതതതത
డఏమ

൏ Ͳ . 
Ɍɚɤɨɝɨ�ɪɨɞɚ�ɭɫɥɨɜɢɟ�ɞɥɹ�ɨɩɪɟɞɟɥɟɧɢɹ�ɧɚɩɪɚɜɥɟɧɢɹ�ɪɚɫɩɪɨɫɬɪɚɧɟɧɢɹ�
ɬɟɳɢɧɵ�ɛɵɥɨ�ɩɨɥɭɱɟɧɨ�ɜ�ɪɚɛɨɬɟ�ɉɟɬɪɨɜɚ�ɢ�ɉɨɧɢɤɚɪɨɜɚ1��ɉɨɞɫɬɚɜɥɹɹ�
(1): 
డఙഇതതതത
డఏ

ൌ ூܭ ��� ଴ߠ ൅ ͵ூூሺܭ �଴ߠ�� െ ͳሻ െ ଼ఙ೙
ଷ ξʹ݀ߨ ��� ଴ߠ ���

ఏబ
ଶ
ൌ Ͳ,         (2) 

ɝɞɟ� ଴ߠ  ɡɚɞɚɫɬ� ɧɚɩɪɚɜɥɟɧɢɟ� ɩɪɨɝɧɨɡɢɪɭɟɦɨɝɨ� ɪɚɫɩɪɨɫɬɪɚɧɟɧɢɹ�
ɬɪɟɳɢɧɵ� ɇɚ� ɨɫɧɨɜɟ� ɩɨɥɭɱɟɧɧɵɯ� ɮɨɪɦɭɥ�� ɫɬɪɨɹɬɫɹ� ɡɚɜɢɫɢɦɨɫɬɢ 
ɧɚɩɪɚɜɥɟɧɢɹ� ɪɚɫɩɪɨɫɬɪɚɧɟɧɢɹ� ɪɚɡɪɭɲɟɧɢɹ� ɨɬ� ɧɚɱɚɥɶɧɨɝɨ� ɭɝɥɚ�
ɧɚɤɥɨɧɚ�ɬɪɟɳɢɧɵ�ɞɥɹ�ɪɚɡɥɢɱɧɵɯ�ɫɨɱɟɬɚɧɢɣ�ɫɠɢɦɚɸɳɟɣ�ɢ�ɫɞɜɢɝɨɜɨɣ�
ɧɚɝɪɭɡɤɢ��ɩɪɢɥɨɠɟɧɧɵɯ�ɧɚ�ɛɟɫɤɨɧɟɱɧɨɫɬɢ� 
 ȼ� ɩɚɪɚɝɪɚɮɟ� ��6 ɜɵɱɢɫɥɹɟɬɫɹ� ɭɞɟɥɶɧɚɹ� ɷɧɟɪɝɢɹ�� ɤɨɬɨɪɭɸ�
ɧɟɨɛɯɨɞɢɦɨ� ɫɨɨɛɳɢɬɶ� ɩɥɨɫɤɨɫɬɢ�� ɞɥɹ� ɢɧɢɰɢɢɪɨɜɚɧɢɹ� ɢɦɟɸɳɟɣɫɹ�
ɧɚɤɥɨɧɧɨɣ� ɬɪɟɳɢɧɵ� ɞɥɹ� ɪɚɡɥɢɱɧɵɯ� ɤɨɦɛɢɧɚɰɢɣ� ɩɪɢɥɨɠɟɧɧɨɣ�
ɫɠɢɦɚɸɳɟɣ� ɢ� ɫɞɜɢɝɨɜɨɣ� ɧɚɝɪɭɡɤɢ�� ɉɪɢɜɨɞɹɬɫɹ� ɡɚɜɢɫɢɦɨɫɬɢ�
ɭɞɟɥɶɧɨɣ� ɷɧɟɪɝɨɺɦɤɨɫɬɢ� ɪɚɡɪɭɲɟɧɢɹ� ɨɬ� ɭɝɥɚ� ɧɚɱɚɥɶɧɨɝɨ� ɧɚɤɥɨɧɚ�
ɬɪɟɳɢɧɵ�� ȼɵɱɢɫɥɹɟɬɫɹ� ɦɢɧɢɦɚɥɶɧɨ� ɜɨɡɦɨɠɧɚɹ� �ɞɥɹ� ɭɝɥɚ� ɧɚɤɥɨɧɚ�
ɬɪɟɳɢɧɵ��ɫɨɨɛɳɚɸɳɟɝɨ�ɦɢɧɢɦɭɦ�ɭɞɟɥɶɧɨɣ�ɷɧɟɪɝɨɟɦɤɨɫɬɢ��ɭɞɟɥɶɧɚɹ�
ɷɧɟɪɝɢɹ��ɧɟɨɛɯɨɞɢɦɚɹ�ɞɥɹ�ɢɧɢɰɢɢɪɨɜɚɧɢɹ�ɪɚɡɪɭɲɟɧɢɹ�ɜ�ɡɚɜɢɫɢɦɨɫɬɢ�
ɨɬ� ɨɬɧɨɲɟɧɢɹ� ɢɧɬɟɧɫɢɜɧɨɫɬɟɣ� ɩɪɢɥɨɠɟɧɧɵɯ� ɫɞɜɢɝɨɜɨɣ� ɢ�
ɫɠɢɦɚɸɳɟɣ�ɧɚɝɪɭɡɨɤ��Ɍɚɤɠɟ�ɜɵɱɢɫɥɹɟɬɫɹ�ɭɞɟɥɶɧɚɹ�ɷɧɟɪɝɢɹ��ɤɨɬɨɪɭɸ�
ɧɟɨɛɯɨɞɢɦɨ� ɩɟɪɟɞɚɬɶ� ɩɥɨɫɤɨɫɬɢ� ɞɥɹ� ɢɧɢɰɢɢɪɨɜɚɧɢɹ� ɪɚɡɪɭɲɟɧɢɹ� ɜ�
30% ɫɭɳɟɫɬɜɭɸɳɢɣ� ɬɪɟɳɢɧ� �ɜ� ɩɪɟɞɩɨɥɨɠɟɧɢɢ� ɪɚɜɧɨɦɟɪɧɨɝɨ�
ɪɚɫɩɪɟɞɟɥɟɧɢɹ�ɨɪɢɟɧɬɚɰɢɣ�ɫɭɳɟɫɬɜɭɸɳɢɯ�ɬɪɟɳɢɧ�� 

 
1 ɘ�ȼ��ɉɟɬɪɨɜ��ɇ�ȼ�ɉɨɧɢɤɚɪɨɜ�Ɉ�ɧɚɩɪɚɜɥɟɧɢɢ�ɪɨɫɬɚ�ɬɪɟɳɢɧɵ�ɜ�ɨɪɬɨɬɪɨɩɧɨɦ�
ɦɚɬɟɪɢɚɥɟ��ɆɌɌ��ʋ�����-184, 1998 



�� 

 

Ɋɢɫ. 2. ɍɞɟɥɶɧɚɹ� ɷɧɟɪɝɢɹ�� ɧɟɨɛɯɨɞɢɦɚɹ� ɞɥɹ� ɢɧɢɰɢɢɪɨɜɚɧɢɹ�
ɪɚɡɪɭɲɟɧɢɹ� ɜ� ɜɟɪɲɢɧɚɯ� ���� ɫɭɳɟɫɬɜɭɸɳɢɯ� ɬɪɟɳɢɧ� �ɩɪɟɞɩɨɥɚɝɚɹ�
ɪɚɜɧɨɦɟɪɧɨɟ�ɪɚɫɩɪɟɞɟɥɟɧɢɟ�ɨɪɢɟɧɬɚɰɢɣ�ɫɭɳɟɫɬɜɭɸɳɢɯ�ɬɪɟɳɢɧ��ɤɚɤ�
ɮɭɧɤɰɢɹ�ɨɬɧɨɲɟɧɢɹ�߬଴ ଴ൗߪ Ǥ  
 ȼ� ɩɚɪɚɝɪɚɮɟ� ��� ɩɪɨɜɨɞɢɬɫɹ� ɨɛɫɭɠɞɟɧɢɟ� ɩɨɥɭɱɟɧɧɵɯ�
ɪɟɡɭɥɶɬɚɬɨɜ� ɢ� ɢɯ� ɫɪɚɜɧɟɧɢɟ� ɫ� ɢɡɜɟɫɬɧɵɦɢ� ɷɤɫɩɟɪɢɦɟɧɬɚɥɶɧɵɦɢ�
ɢɡɦɟɪɟɧɢɹɦɢ�� Ʉɚɤ� ɜɢɞɧɨ� ɢɡ� ɪɢɫɭɧɤɚ� ��� ɩɨɩɵɬɤɚ� ɢɧɢɰɢɢɪɨɜɚɬɶ�
ɪɚɡɪɭɲɟɧɢɟ� ɜ� ɜɟɪɲɢɧɟ� ɫɭɳɟɫɬɜɭɸɳɟɣ� ɬɪɟɳɢɧɵ� ɫ� ɢɫɩɨɥɶɡɨɜɚɧɢɟɦ�
ɱɢɫɬɨ� ɫɠɢɦɚɸɳɟɣ� ɧɚɝɪɭɡɤɢ� ɹɜɥɹɟɬɫɹ� ɧɚɢɦɟɧɟɟ� ɷɧɟɪɝɟɬɢɱɟɫɤɢ�
ɜɵɝɨɞɧɨɣ� ɢɡ� ɜɫɟɯ� ɪɚɫɫɦɨɬɪɟɧɧɵɯ� ɜɨɡɦɨɠɧɨɫɬɟɣ� ɧɚɝɪɭɠɟɧɢɹ��
Ⱦɨɛɚɜɥɟɧɢɟ� ɫɞɜɢɝɚɸɳɟɝɨ� ɤɨɦɩɨɧɟɧɬɚ� ɤ� ɩɪɢɥɨɠɟɧɧɨɣ� ɧɚɝɪɭɡɤɟ�
ɩɪɢɜɨɞɢɬ� ɤ� ɡɧɚɱɢɬɟɥɶɧɨɦɭ� ɫɧɢɠɟɧɢɸ� ɷɧɟɪɝɢɢ�� ɧɟɨɛɯɨɞɢɦɨɣ� ɞɥɹ�
ɢɧɢɰɢɢɪɨɜɚɧɢɹ�ɪɚɡɪɭɲɟɧɢɹ�ɜ�ɜɟɪɲɢɧɟ�ɫɭɳɟɫɬɜɭɸɳɟɣ�ɬɪɟɳɢɧɵ��Ⱦɥɹ�
ɨɬɧɨɲɟɧɢɹ�߬଴ ଴ൗߪ ൎ ͳ �ɚɦɩɥɢɬɭɞɚ� ɫɠɢɦɚɸɳɟɣ� ɢ� ɫɞɜɢɝɚɸɳɟɣ� ɧɚɝɪɭɡɨɤ�
ɩɪɢɦɟɪɧɨ� ɪɚɜɧɵ�� ɬɪɟɛɭɟɦɚɹ� ɷɧɟɪɝɢɹ� ɫɧɢɠɚɟɬɫɹ� ɩɨɱɬɢ� ɜ� �� ɪɚɡ��
Ⱦɚɥɶɧɟɣɲɟɟ� ɭɜɟɥɢɱɟɧɢɟ� ɚɦɩɥɢɬɭɞɵ� ɫɞɜɢɝɚɸɳɟɣ� ɧɚɝɪɭɡɤɢ� ɧɟ�
ɩɪɢɜɨɞɢɬ� ɤ� ɡɧɚɱɢɬɟɥɶɧɨɦɭ� ɫɧɢɠɟɧɢɸ� ɦɢɧɢɦɚɥɶɧɨɣ� ɷɧɟɪɝɢɢ��
ɧɟɨɛɯɨɞɢɦɨɣ� ɞɥɹ� ɫɨɡɞɚɧɢɹ ɪɚɡɪɭɲɟɧɢɹ ɜ� ɜɟɪɲɢɧɟ� ɢɦɟɸɳɢɣɫɹ�
ɬɪɟɳɢɧɵ� Ɍɚɤɢɟ� ɜɵɜɨɞɵ� ɫɨɜɩɚɞɚɸɬ� ɫ� ɢɡɜɟɫɬɧɵɦɢ�
ɷɤɫɩɟɪɢɦɟɧɬɚɥɶɧɵɦɢ� ɢɡɦɟɪɟɧɢɹɦɢ� �Ʌ�Ⱥ�� ȼɚɣɫɛɟɪɝ��� ɜ� ɤɨɬɨɪɵɯ�
ɩɨɤɚɡɚɧɨ��ɱɬɨ�ɞɨɛɚɜɥɟɧɢɟ�ɫɞɜɢɝɚ�ɤ�ɫɠɢɦɚɸɳɟɣ�ɧɚɝɪɭɡɤɟ�ɡɧɚɱɢɬɟɥɶɧɨ�
ɭɦɟɧɶɲɚɟɬ�ɷɧɟɪɝɨɟɦɤɨɫɬɶ�ɩɪɨɰɟɫɫɚ�ɞɪɨɛɥɟɧɢɹ�ɝɨɪɧɵɯ�ɩɨɪɨɞ� 
 ȼ� ɝɥɚɜɟ� �� ɢɫɫɥɟɞɭɟɬɫɹ ɚɧɚɥɨɝɢɱɧɚɹ� ɡɚɞɚɱɚ� ɜ� ɞɢɧɚɦɢɱɟɫɤɨɣ�
ɩɨɫɬɚɧɨɜɤɟ� ± ɢɫɫɥɟɞɭɸɬɫɹ� ɷɧɟɪɝɨɡɚɬɪɚɬɵ� ɧɚ� ɢɧɢɰɢɢɪɨɜɚɧɢɟ�
ɢɦɟɸɳɟɣɫɹ� ɜ� ɩɨɥɭɩɥɨɫɤɨɫɬɢ� ɬɪɟɳɢɧɵ� ɩɪɢ� ɜɨɡɞɟɣɫɬɜɢɢ�
ɞɢɧɚɦɢɱɟɫɤɢɦɢ� ɢɦɩɭɥɶɫɧɵɦɢ� ɧɚɝɪɭɡɤɚɦɢ� ɪɚɡɥɢɱɧɨɣ� ɚɦɩɥɢɬɭɞɵ� ɢ�
ɞɥɢɬɟɥɶɧɨɫɬɢ�� ɂɫɫɥɟɞɨɜɚɧɵ� ɤɚɤ� ɫɥɭɱɚɣ� ɧɚɝɪɭɡɤɢ, ɩɪɢɥɨɠɟɧɧɨɣ� ɧɚ�
ɛɟɫɤɨɧɟɱɧɨɫɬɢ��ɬɚɤ�ɢ� ɫɥɭɱɚɣ�� ɤɨɝɞɚ�ɧɚɝɪɭɡɤɚ�ɩɪɢɥɨɠɟɧɚ�ɧɚ�ɛɟɪɟɝɚɯ�
ɢɦɟɸɳɟɣɫɹ� ɬɪɟɳɢɧɵ�� ɉɨɤɚɡɚɧɨ�� ɱɬɨ� ɦɢɧɢɦɭɦɭ� ɷɧɟɪɝɨɡɚɬɪɚɬ� ɧɚ�
ɪɚɡɪɭɲɟɧɢɟ� ɫɨɨɬɜɟɬɫɬɜɭɟɬ� ɫɬɪɨɝɨ� ɨɩɪɟɞɟɥɟɧɧɚɹ� ɤɨɦɛɢɧɚɰɢɹ�



�� 

ɚɦɩɥɢɬɭɞɵ�ɢ�ɞɥɢɬɟɥɶɧɨɫɬɢ�ɩɪɢɤɥɚɞɵɜɚɟɦɨɣ�ɧɚɝɪɭɡɤɢ��ɉɨɥɭɱɟɧɧɵɟ�
ɡɚɜɢɫɢɦɨɫɬɢ� ɦɢɧɢɦɢɡɢɪɭɸɳɢɯ� ɷɧɟɪɝɨɡɚɬɪɚɬɵ� ɯɚɪɚɤɬɟɪɢɫɬɢɤ�
ɜɨɡɞɟɣɫɬɜɢɹ� ɨɬ� ɞɥɢɧɵ� ɬɪɟɳɢɧɵ� ɩɨɡɜɨɥɹɸɬ� ɩɪɟɞɫɤɚɡɵɜɚɬɶ�
ɦɢɧɢɦɢɡɢɪɭɸɳɢɟ� ɯɚɪɚɤɬɟɪɢɫɬɢɤɢ� ɪɚɡɪɭɲɚɸɳɢɯ� ɜɨɡɞɟɣɫɬɜɢɣ�
ɢɫɫɥɟɞɨɜɚɧɢɟɦ� ɩɪɟɨɛɥɚɞɚɸɳɟɝɨ� ɪɚɡɦɟɪɚ� ɬɪɟɳɢɧ� ɜ� ɪɚɡɪɭɲɚɟɦɵɯ�
ɦɚɬɟɪɢɚɥɚɯ�� ɱɬɨ� ɩɨɡɜɨɥɹɟɬ� ɩɪɟɞɫɤɚɡɵɜɚɬɶ� ɨɩɬɢɦɚɥɶɧɵɟ�
ɷɧɟɪɝɨɫɛɟɪɟɝɚɸɳɢɟ�ɪɟɠɢɦɵ�ɪɚɛɨɬɵ�ɩɪɨɦɵɲɥɟɧɧɨɝɨ�ɨɛɨɪɭɞɨɜɚɧɢɹ, 
ɢɡɦɟɥɶɱɚɸɳɟɝɨ�ɤɜɚɡɢɯɪɭɩɤɢɟ�ɝɟɬɟɪɨɝɟɧɧɵɟ�ɦɚɬɟɪɢɚɥɵ��ɜ�ɱɚɫɬɧɨɫɬɢ��
ɝɨɪɧɵɟ�ɩɨɪɨɞɵ�� 
 ȼ�ɩɚɪɚɝɪɚɮɟ�2.1 ɩɪɢɜɨɞɢɬɫɹ�ɨɛɡɨɪ�ɥɢɬɟɪɚɬɭɪɵ�ɩɨ�ɤɪɢɬɟɪɢɹɦ�
ɞɢɧɚɦɢɱɟɫɤɨɝɨ� ɪɚɡɪɭɲɟɧɢɹ� ɢ� ɨɛɫɭɠɞɚɟɬɫɹ� ɩɨɫɬɚɧɨɜɤɚ� ɡɚɞɚɱɢ� ɨɛ�
ɷɧɟɪɝɨɟɦɤɨɫɬɢ�ɪɚɡɪɭɲɟɧɢɹ�ɩɪɢ�ɞɢɧɚɦɢɱɟɫɤɨɦ�ɧɚɝɪɭɠɟɧɢɢ� 
 ȼ� ɩɚɪɚɝɪɚɮɚɯ 2.�� ɢ� ��� ɨɛɫɭɠɞɚɸɬɫɹ� ɤɪɢɬɟɪɢɢ� ɪɚɡɪɭɲɟɧɢɹ��

ɩɪɢɦɟɧɢɦɵɟ� ɞɥɹ� ɞɢɧɚɦɢɱɟɫɤɢ� ɧɚɝɪɭɠɚɟɦɵɯ� ɤɜɚɡɢɯɪɭɩɤɢɯ�

ɝɟɬɟɪɨɝɟɧɧɵɯ� ɦɚɬɟɪɢɚɥɨɜ, ɢ� ɜɜɨɞɢɬɫɹ� ɤɪɢɬɟɪɢɣ� ɪɚɡɪɭɲɟɧɢɹ, 

ɛɚɡɢɪɭɸɳɢɣɫɹ� ɧɚ ɩɨɧɹɬɢɢ ɢɧɤɭɛɚɰɢɨɧɧɨɝɨ� ɜɪɟɦɟɧɢ� ɯɪɭɩɤɨɝɨ�

ɪɚɡɪɭɲɟɧɢɹ2,3,4: 

ଵ
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ଵ
ௗ ׬

௫
௫ିௗ ׬ ɐሺݔᇱǡ ԢݐԢ݀ݔԢሻ݀ݐ ൒ ௖ߪ

௧
୲ିத ,                                                 (3) 

ɝɞɟ� W - ɢɧɤɭɛɚɰɢɨɧɧɨɟ� ɜɪɟɦɹ� ɪɚɡɪɭɲɟɧɢɹ� ± ɩɚɪɚɦɟɬɪ��
ɯɚɪɚɤɬɟɪɢɡɭɸɳɢɣ� ɨɬɤɥɢɤ� ɪɚɡɪɭɲɚɟɦɨɝɨ�ɦɚɬɟɪɢɚɥɚ� ɧɚ� ɞɢɧɚɦɢɱɟɫɤɢ�
ɩɪɢɤɥɚɞɵɜɚɟɦɵɟ�ɧɚɝɪɭɡɤɢ��ɬ�ɟ��W ɹɜɥɹɟɬɫɹ�ɤɨɧɫɬɚɧɬɨɣ�ɞɥɹ�ɜɵɛɪɚɧɧɨɝɨ�
ɦɚɬɟɪɢɚɥɚ�ɢ�ɧɟ�ɡɚɜɢɫɢɬ�ɨɬ�ɝɟɨɦɟɬɪɢɢ�ɨɛɪɚɡɰɚ��ɫɩɨɫɨɛɚ�ɩɪɢɥɨɠɟɧɢɹ�
ɧɚɝɪɭɡɤɢ��ɜɪɟɦɟɧɧɨɣ�ɮɨɪɦɵ�ɢ�ɚɦɩɥɢɬɭɞɵ�ɢɦɩɭɥɶɫɚ�ɜɨɡɞɟɣɫɬɜɢɹ���d 
ɢɦɟɟɬ� ɫɦɵɫɥ� ɯɚɪɚɤɬɟɪɧɨɝɨ� ɪɚɡɦɟɪɚ� ɪɚɡɪɭɲɟɧɢɹ� ɢ� ɡɚɜɢɫɢɬ� ɨɬ�
ɜɵɛɪɚɧɧɨɝɨ�ɦɚɬɟɪɢɚɥɚ�ɢ�ɦɚɫɲɬɚɛɧɨɝɨ�ɭɪɨɜɧɹ��ɧɚ�ɤɨɬɨɪɨɦ�ɩɪɨɜɨɞɢɬɫɹ�
ɷɤɫɩɟɪɢɦɟɧɬ��ɐ - ɧɚɩɪɹɠɟɧɢɟ� ɜ� ɬɨɱɤɟ�� ɦɟɧɹɸɳɟɟɫɹ� ɜɨ� ɜɪɟɦɟɧɢߪ��௖ - 
ɟɝɨ� ɤɪɢɬɢɱɟɫɤɨɟ� ɡɧɚɱɟɧɢɟ� ɜ� ɭɫɥɨɜɢɹɯ� ɫɬɚɬɢɤɢ�� ɯɚɪɚɤɬɟɪɧɨɟ� ɞɥɹ�
ɢɫɫɥɟɞɭɟɦɨɝɨ�ɦɚɬɟɪɢɚɥɚ�ɢ�ɜɵɛɪɚɧɧɨɝɨ�ɦɚɫɲɬɚɛɧɨɝɨ�ɭɪɨɜɧɹ��[¶ ɢ�W¶ - 
ɥɨɤɚɥɶɧɵɟ�ɤɨɨɪɞɢɧɚɬɚ�ɢ�ɜɪɟɦɹ� 
 Ɋɚɫɫɦɚɬɪɢɜɚɟɬɫɹ� ɩɪɢɦɟɧɟɧɢɟ� ɤɪɢɬɟɪɢɹ� ���� ɞɥɹ� ɫɨɜɦɟɫɬɧɨɝɨ�
ɢɫɩɨɥɶɡɨɜɚɧɢɹ� ɫ� ɦɟɬɨɞɨɦ� ɤɨɧɟɱɧɵɯ� ɷɥɟɦɟɧɬɨɜ�� Ɉɛɫɭɠɞɚɸɬɫɹ�
ɬɪɟɛɨɜɚɧɢɹ� ɤ� ɤɨɧɟɱɧɨɷɥɟɦɟɧɬɧɨɣ� ɞɢɫɤɪɟɬɢɡɚɰɢɢ�� ɲɚɝɭ�
ɢɧɬɟɝɪɢɪɨɜɚɧɢɹ� ɩɨ� ɜɪɟɦɟɧɢ� ɜ� ɞɢɧɚɦɢɱɟɫɤɢɯ� ɡɚɞɚɱɚɯ�� ɤɨɧɬɪɨɥɸ�
ɜɵɩɨɥɧɟɧɢɹ� ɭɫɥɨɜɢɹ� ɪɚɡɪɭɲɟɧɢɹ� ���� ɚ� ɬɚɤɠɟ� ɢɡɦɟɧɟɧɢɹ� ɝɟɨɦɟɬɪɢɢ�

 
2 Y.V. Petrov, A.A. Utkin Sov Material Science. 1989, V 25, N 2, P.153-156 /Presented on the 
1st All-Union Conference on Fracture Mechanics of Materials, Lvov, Oct 20-22, 1987/ 
3 ɘ�ȼ��ɉɟɬɪɨɜ��Ⱦɨɤɥ��Ⱥɇ�ɋɋɋɊ�Ɍ������1���&���-68 
4 Y.Petrov, N.Morozov. ASME J Appl Mech, On the Modelling of Fracture. 1994, V61 710-712 
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�ɨɛɪɚɡɨɜɚɧɢɟ� ɧɨɜɨɣ� ɩɨɜɟɪɯɧɨɫɬɢ�� ɩɪɢ� ɜɵɩɨɥɧɟɧɢɢ� ɭɫɥɨɜɢɹ� ���� ɜ�
ɤɚɤɨɣ-ɥɢɛɨ�ɬɨɱɤɟ�ɬɟɥɚ�� 
 ȼ� ɩɚɪɚɝɪɚɮɚɯ 2.5�� ���� ɢ� ��� ɫ� ɩɨɦɨɳɶɸ� ɦɟɬɨɞɚ� ɤɨɧɟɱɧɵɯ�
ɷɥɟɦɟɧɬɨɜ� ɫ� ɜɧɟɞɪɟɧɧɵɦ� ɤɪɢɬɟɪɢɟɦ� ɪɚɡɪɭɲɟɧɢɹ� ɜ� ɜɢɞɟ� ��) 
ɢɫɫɥɟɞɭɸɬɫɹ� ɷɧɟɪɝɨɡɚɬɪɚɬɵ� ɧɚ� ɢɧɢɰɢɢɪɨɜɚɧɢɟ� ɰɟɧɬɪɚɥɶɧɨɣ�
ɬɪɟɳɢɧɵ��ɞɢɧɚɦɢɱɟɫɤɢ�ɧɚɝɪɭɠɚɟɦɨɣ�ɩɨ�ɩɟɪɜɨɣ�ɦɨɞɟ��ȼ�ɩɚɪɚɝɪɚɮɟ�����
ɪɚɫɫɦɚɬɪɢɜɚɟɬɫɹ� ɫɥɭɱɚɣ� ɧɚɝɪɭɠɟɧɢɹ� ɜɨɥɧɨɣ�� ɩɪɢɲɟɞɲɟɣ� ɢɡ�
ɛɟɫɤɨɧɟɱɧɨɫɬɢ� �ɬɚɤɨɣ� ɡɚɞɚɱɟ� ɫɨɨɬɜɟɬɫɬɜɭɟɬ� ɧɚɝɪɭɠɟɧɢɟ� ɧɚ�
ɩɨɜɟɪɯɧɨɫɬɢ�ɪɚɡɪɭɲɚɟɦɨɝɨ�ɬɟɥɚ��ɜ�ɬɨɱɤɚɯ�ɞɨɫɬɚɬɨɱɧɨ�ɭɞɚɥɟɧɧɵɯ�ɨɬ�
ɬɪɟɳɢɧɵ��� Ɂɚɞɚɱɚ� ɪɟɲɚɟɬɫɹ� ɞɥɹ� ɛɟɫɤɨɧɟɱɧɨɣ� ɩɨɥɨɫɵ� ɜ� ɥɢɧɟɣɧɨ-
ɭɩɪɭɝɨɣ�ɩɨɫɬɚɧɨɜɤɟ� �ɪɢɫɭɧɨɤ�����ɇɚɝɪɭɡɤɚ�ɡɚɞɚɟɬɫɹ�ɩɪɹɦɨɭɝɨɥɶɧɵɦ�
ɢɦɩɭɥɶɫɨɦ�ɞɚɜɥɟɧɢɹ: 

))()0(( THHPy � 
f

V ,          (4) 
ɯɚɪɚɤɬɟɪɢɡɭɸɳɢɯɫɹ ɚɦɩɥɢɬɭɞɨɣ�Ɋ ɢ�ɞɥɢɬɟɥɶɧɨɫɬɶɸ�Ɍ. 

 
Ɋɢɫ�����Ȼɟɫɤɨɧɟɱɧɚɹ�ɩɨɥɨɫɚ�ɫ�ɰɟɧɬɪɚɥɶɧɨɣ�ɬɪɟɳɢɧɨɣ. 

Ɂɚɞɚɱɚ� ɪɟɲɚɟɬɫɹ� ɱɢɫɥɟɧɧɨ� ɫ� ɢɫɩɨɥɶɡɨɜɚɧɢɟɦ� ɦɟɬɨɞɚ� ɤɨɧɟɱɧɵɯ�
ɷɥɟɦɟɧɬɨɜ� �ɩɚɤɟɬ� ANSYS), ɪɟɲɚɸɳɟɝɨ� ɡɚɞɚɱɭ� ɩɨ� ɧɚɯɨɠɞɟɧɢɸ�
ɞɢɧɚɦɢɱɟɫɤɢ� ɦɟɧɹɸɳɢɯɫɹ� ɩɨɥɟɣ, ɜɨɡɧɢɤɚɸɳɢɯ� ɜɛɥɢɡɢ� ɜɟɪɲɢɧ�
ɬɪɟɳɢɧɵ�ɩɪɢ�ɜɡɚɢɦɨɞɟɣɫɬɜɢɢ�ɫ�ɧɚɛɟɝɚɸɳɟɣ�ɜɨɥɧɨɣ��Ɇɨɞɟɥɢɪɨɜɚɧɢɟ�
ɩɪɨɜɨɞɢɬɫɹ ɞɥɹ ɦɚɬɟɪɢɚɥɚ ɫɨ� ɫɜɨɣɫɬɜɚɦɢ ɝɪɚɧɢɬɚ� �ȿ ����� Ƚɉɚߩ�� 
 ����� ɦ�ɫ�� ߥ  ������ ɝɞɟ� ȿ- ɦɨɞɭɥɶ� ɭɩɪɭɝɨɫɬɢ� ߩ  - ɩɥɨɬɧɨɫɬɶ�� ߥ  - 
ɤɨɷɮɮɢɰɢɟɧɬ�ɉɭɚɫɫɨɧɚ���ɨɞɧɚɤɨ�ɩɨɥɭɱɟɧɧɵɟ�ɪɟɡɭɥɶɬɚɬɵ�ɤɚɱɟɫɬɜɟɧɧɨ�
ɩɪɢɦɟɧɢɦɵ�ɞɥɹ�ɞɨɫɬɚɬɨɱɧɨ�ɲɢɪɨɤɨɝɨ�ɤɪɭɝɚ�ɦɚɬɟɪɢɚɥɨɜ��ȼ�ɪɟɡɭɥɶɬɚɬɟ�
ɪɟɲɟɧɢɹ�ɞɢɧɚɦɢɱɟɫɤɨɣ�ɡɚɞɚɱɢ�ɨ�ɜɡɚɢɦɨɞɟɣɫɬɜɢɢ�ɧɚɛɟɝɚɸɳɟɣ�ɜɨɥɧɵ�
ɫ� ɬɪɟɳɢɧɨɣ� ɩɨɥɭɱɚɟɬɫɹ� ɜɪɟɦɟɧɧɚɹ� ɡɚɜɢɫɢɦɨɫɬɶ� ɤɨɷɮɮɢɰɢɟɧɬɚ�
ɢɧɬɟɧɫɢɜɧɨɫɬɢ� ɧɚɩɪɹɠɟɧɢɣ� ɜ� ɜɟɪɲɢɧɚɯ� ɬɪɟɳɢɧɵ�� Ɍɢɩɢɱɧɚɹ�
ɩɨɥɭɱɚɟɦɚɹ�ɡɚɜɢɫɢɦɨɫɬɶ�ɩɪɟɞɫɬɚɜɥɟɧɚ�ɧɚ�ɪɢɫɭɧɤɟ���� 
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Ɋɢɫ�����Ɍɢɩɢɱɧɚɹ�ɡɚɜɢɫɢɦɨɫɬɶ�.I ɨɬ�ɜɪɟɦɟɧɢ 

 Ⱦɚɥɟɟ�ɫ�ɢɫɩɨɥɶɡɨɜɚɧɢɟɦ�ɤɪɢɬɟɪɢɹ�ɪɚɡɪɭɲɟɧɢɹ ɢɧɤɭɛɚɰɢɨɧɧɨɝɨ�
ɜɪɟɦɟɧɢ (3) ɜɵɹɫɧɢɦ��ɤɚɤɢɟ�ɢɡ�ɜɫɟɯ�ɜɨɡɦɨɠɧɵɯ�ɢɦɩɭɥɶɫɨɜ�ɜɢɞɚ�����
ɛɭɞɭɬ�ɜɵɡɵɜɚɬɶ�ɪɚɡɪɭɲɟɧɢɟ�ɜ�ɜɟɪɲɢɧɟ�ɬɪɟɳɢɧɵ��ɚ�ɤɚɤɢɟ�ɧɟɬ��ɉɨɫɥɟ�
ɷɬɨɝɨ�ɫ�ɢɫɩɨɥɶɡɨɜɚɧɢɟɦ�ɚɧɚɥɢɬɢɱɟɫɤɨɝɨ�ɪɟɲɟɧɢɹ�ɜɨɡɦɨɠɧɨ�ɨɰɟɧɢɬɶ�
ɜɟɥɢɱɢɧɭ� ɷɧɟɪɝɢɢ�� ɤɨɬɨɪɭɸ� ɧɟɨɛɯɨɞɢɦɨ� ɫɨɨɛɳɢɬɶ� ɧɚɝɪɭɠɚɟɦɨɣ�
ɩɨɥɨɫɟ� ɞɥɹ� ɫɨɡɞɚɧɢɹ� ɢɦɩɭɥɶɫɨɜ� ɜɢɞɚ� ����� ɫɩɨɫɨɛɧɵɯ� ɜɵɡɜɚɬɶ�
ɪɚɡɪɭɲɟɧɢɟ� ɜ� ɜɟɪɲɢɧɟ� ɢɦɟɸɳɢɣɫɹ� ɬɪɟɳɢɧɵ�� ɇɚ� ɪɢɫɭɧɤɟ� ��
ɩɪɟɞɫɬɚɜɥɟɧɚ� ɨɝɢɛɚɸɳɚɹ� ɦɧɨɠɟɫɬɜɚ� ɜɨɡɦɨɠɧɵɯ� ɪɚɡɪɭɲɚɸɳɢɯ�
ɡɧɚɱɟɧɢɣ� ɷɧɟɪɝɢɢ�� ɤɨɬɨɪɭɸ� ɧɟɨɛɯɨɞɢɦɨ� ɩɟɪɟɞɚɬɶ� ɩɨɥɨɫɟ� ɞɥɹ�
ɫɨɡɞɚɧɢɹ� ɪɚɡɪɭɲɟɧɢɹ� ɜ� ɜɟɪɲɢɧɟ� ɬɪɟɳɢɧɵ�� Ʉɚɤ� ɜɢɞɧɨ� ɢɡ�
ɩɪɟɞɫɬɚɜɥɟɧɧɨɝɨ� ɪɢɫɭɧɤɚ�� ɞɚɧɧɚɹ� ɷɧɟɪɝɢɹ� ɦɢɧɢɦɚɥɶɧɚ� ɞɥɹ�
ɨɩɪɟɞɟɥɟɧɧɨɣ� ɞɥɢɬɟɥɶɧɨɫɬɢ� ɜɨɡɞɟɣɫɬɜɢɹ� Ɍ�� ɡɧɚɱɢɬɟɥɶɧɨ�
ɭɜɟɥɢɱɢɜɚɹɫɶ� ɞɥɹ� ɜɨɡɞɟɣɫɬɜɢɣ� ɫ� ɞɥɢɬɟɥɶɧɨɫɬɹɦɢ, ɨɬɥɢɱɧɵɦɢ� ɨɬ�
ɨɩɬɢɦɚɥɶɧɨɣ� 

 
Ɋɢɫ�����Ɉɝɢɛɚɸɳɚɹ�ɦɧɨɠɟɫɬɜɚ�ɜɨɡɦɨɠɧɵɯ�ɪɚɡɪɭɲɚɸɳɢɯ�ɡɧɚɱɟɧɢɣ�

ɷɧɟɪɝɢɢ��ɩɟɪɟɞɚɧɧɨɣ�ɨɛɪɚɡɰɭ�ɧɚɝɪɭɠɚɸɳɢɦ�ɭɫɬɪɨɣɫɬɜɨɦ 



�� 

ȼ� ɩɚɪɚɝɪɚɮɟ� ��� ɪɚɫɫɦɚɬɪɢɜɚɟɬɫɹ� ɚɧɚɥɨɝɢɱɧɚɹ� ɡɚɞɚɱɚ� ɞɥɹ� ɫɥɭɱɚɹ��
ɤɨɝɞɚ�ɧɚɝɪɭɡɤɚ� ɡɚɞɚɟɬɫɹ�ɞɚɜɥɟɧɢɟɦ, ɩɪɢɥɨɠɟɧɧɵɦ�ɧɟɩɨɫɪɟɞɫɬɜɟɧɧɨ�
ɧɚ�ɛɟɪɟɝɚɯ�ɢɦɟɸɳɟɣɫɹ�ɬɪɟɳɢɧɵ��Ɍɚɤɨɣ�ɬɢɩ�ɧɚɝɪɭɠɟɧɢɹ�ɯɚɪɚɤɬɟɪɟɧ��
ɧɚɩɪɢɦɟɪ�� ɞɥɹ� ɝɢɞɪɚɜɥɢɱɟɫɤɨɝɨ� ɫɩɨɫɨɛɚ�ɪɚɡɪɭɲɟɧɢɹ� ɝɨɪɧɵɯ�ɩɨɪɨɞ��
Ɂɚɞɚɱɚ� ɪɟɲɚɟɬɫɹ� ɱɢɫɥɟɧɧɨ�� ɚɧɚɥɨɝɢɱɧɨ� ɩɪɟɞɵɞɭɳɟɦɭ� ɫɥɭɱɚɸ��
Ɉɬɥɢɱɢɟ� ɫɨɫɬɨɢɬ� ɜ� ɬɨɦ�� ɱɬɨ� ɜ� ɫɥɭɱɚɟ� ɧɚɝɪɭɡɤɢ, ɩɪɢɥɨɠɟɧɧɨɣ�
ɧɟɩɨɫɪɟɞɫɬɜɟɧɧɨ� ɧɚ� ɛɟɪɟɝɚɯ� ɪɚɡɪɟɡɚ, ɧɟɬ� ɜɨɡɦɨɠɧɨɫɬɢ� ɬɨɱɧɨɣ�
ɚɧɚɥɢɬɢɱɟɫɤɨɣ�ɨɰɟɧɤɢ�ɷɧɟɪɝɢɢ��ɤɨɬɨɪɭɸ�ɧɟɨɛɯɨɞɢɦɨ�ɩɟɪɟɞɚɬɶ�ɬɟɥɭ�
ɞɥɹ� ɫɨɡɞɚɧɢɹ� ɪɚɡɪɭɲɚɸɳɟɝɨ� ɜɨɡɞɟɣɫɬɜɢɹ�� Ɉɰɟɧɤɚ� ɷɬɨɣ� ɷɧɟɪɝɢɢ�
ɩɪɨɢɡɜɨɞɢɬɫɹ� ɱɢɫɥɟɧɧɨ�� ȼ� ɪɟɡɭɥɶɬɚɬɟ� ɫɬɪɨɹɬɫɹ� ɡɚɜɢɫɢɦɨɫɬɢ�
ɦɢɧɢɦɚɥɶɧɵɯ� ɜɨɡɦɨɠɧɵɯ� ɪɚɡɪɭɲɚɸɳɢɯ� ɷɧɟɪɝɢɣ� ɞɥɹ� ɪɚɡɥɢɱɧɵɯ�
ɞɥɢɬɟɥɶɧɨɫɬɟɣ� ɢ� ɚɦɩɥɢɬɭɞ� ɧɚɝɪɭɡɤɢ�� ɩɪɢɥɨɠɟɧɧɨɣ� ɧɚ� ɛɟɪɟɝɚɯ�
ɬɪɟɳɢɧɵ��Ɉɤɚɡɵɜɚɟɬɫɹ��ɱɬɨ�ɤɚɤ�ɢ�ɜ�ɫɥɭɱɚɟ�ɧɚɝɪɭɡɤɢ, ɩɪɢɥɨɠɟɧɧɨɣ�ɧɚ�
ɛɟɫɤɨɧɟɱɧɨɫɬɢ�� ɦɢɧɢɦɚɥɶɧɨ� ɜɨɡɦɨɠɧɚɹ� ɪɚɡɪɭɲɚɸɳɚɹ� ɷɧɟɪɝɢɹ�
ɞɨɫɬɢɝɚɟɬɫɹ� ɩɪɢ� ɜɩɨɥɧɟ� ɨɩɪɟɞɟɥɟɧɧɨɣ� ɤɨɦɛɢɧɚɰɢɢ� ɞɥɢɬɟɥɶɧɨɫɬɢ� ɢ�
ɚɦɩɥɢɬɭɞɵ� ɜɨɡɞɟɣɫɬɜɢɹ� ɢ� ɡɧɚɱɢɬɟɥɶɧɨ� ɜɨɡɪɚɫɬɚɟɬ� ɩɪɢ� ɭɞɚɥɟɧɢɢ�
ɩɚɪɚɦɟɬɪɨɜ�ɜɨɡɞɟɣɫɬɜɢɹ�ɨɬ�ɨɩɬɢɦɚɥɶɧɵɯ�� 
 ɉɪɨɢɡɜɨɞɢɬɫɹ� ɚɧɚɥɢɡ� ɡɚɜɢɫɢɦɨɫɬɟɣ� ɨɩɬɢɦɚɥɶɧɵɯ�
ɷɧɟɪɝɨɫɛɟɪɟɝɚɸɳɢɯ� ɩɚɪɚɦɟɬɪɨɜ� ɧɚɝɪɭɠɚɸɳɢɯ� ɜɨɡɞɟɣɫɬɜɢɣ�
�ɨɩɬɢɦɚɥɶɧɵɯ� ɞɥɢɬɟɥɶɧɨɫɬɢ� ɢ� ɚɦɩɥɢɬɭɞɵ�� ɨɬ� ɞɥɢɧɵ� ɢɦɟɸɳɟɣɫɹ�
ɬɪɟɳɢɧɵ� ɢ� ɫɜɨɣɫɬɜ� ɪɚɡɪɭɲɚɟɦɨɝɨ� ɦɚɬɟɪɢɚɥɚ�� ɇɚ� ɪɢɫɭɧɤɟ� ��
ɩɪɟɞɫɬɚɜɥɟɧɚ� ɩɨɥɭɱɟɧɧɚɹ� ɡɚɜɢɫɢɦɨɫɬɶ� ɨɩɬɢɦɚɥɶɧɵɯ�
ɷɧɟɪɝɨɫɛɟɪɟɝɚɸɳɢɯ ɩɚɪɚɦɟɬɪɨɜ� ɪɚɡɪɭɲɚɸɳɢɯ� ɜɨɡɞɟɣɫɬɜɢɣ� ɞɥɹ�
ɪɚɡɥɢɱɧɵɯ�ɞɥɢɧ�ɢɦɟɸɳɢɯɫɹ�ɜ�ɦɚɬɟɪɢɚɥɟ�ɬɪɟɳɢɧ� 

 
Ɋɢɫ�� ��� Ɂɚɜɢɫɢɦɨɫɬɶ� ɯɚɪɚɤɬɟɪɢɫɬɢɤ� ɜɨɡɞɟɣɫɬɜɢɣ��

ɦɢɧɢɦɢɡɢɪɭɸɳɢɯ� ɷɧɟɪɝɢɸ�� ɡɚɬɪɚɱɢɜɚɟɦɭɸ� ɧɚ� ɩɪɨɞɜɢɠɟɧɢɟ�
ɬɪɟɳɢɧɵ��ɨɬ�ɞɥɢɧɵ�ɬɪɟɳɢɧɵ. 

 
 ɉɨɥɭɱɟɧɧɵɟ� ɪɟɡɭɥɶɬɚɬɵ� ɝɨɜɨɪɹɬ� ɨ� ɜɨɡɦɨɠɧɨɫɬɢ�

ɦɢɧɢɦɢɡɚɰɢɣ�ɡɚɬɪɚɬ�ɧɚ�ɪɚɡɪɭɲɟɧɢɟ�ɦɚɬɟɪɢɚɥɨɜ�ɫ�ɬɪɟɳɢɧɚɦɢ��ɬɚɤɢɯ�



�� 

ɤɚɤ��ɧɚɩɪɢɦɟɪ��ɝɨɪɧɵɟ�ɩɨɪɨɞɵ��Ⱦɚɧɧɵɟ�ɫɜɢɞɟɬɟɥɶɫɬɜɭɸɬ�ɨ�ɬɨɦ��ɱɬɨ�
ɷɧɟɪɝɨɡɚɬɪɚɬɵ� ɧɚ� ɩɪɨɞɜɢɠɟɧɢɟ� ɬɪɟɳɢɧɵ� ɫɭɳɟɫɬɜɟɧɧɨ� ɡɚɜɢɫɹɬ� ɨɬ�
ɚɦɩɥɢɬɭɞɵ�ɢ�ɱɚɫɬɨɬɵ�ɩɪɢɤɥɚɞɵɜɚɟɦɨɣ�ɧɚɝɪɭɡɤɢ��Ɍɚɤɢɦ�ɨɛɪɚɡɨɦ��ɧɚ�
ɨɫɧɨɜɟ� ɩɨɫɬɪɨɟɧɧɵɯ� ɡɚɜɢɫɢɦɨɫɬɟɣ� ɜɨɡɦɨɠɧɨ� ɩɪɟɞɫɤɚɡɵɜɚɬɶ�
ɨɩɬɢɦɚɥɶɧɵɟ� ɷɧɟɪɝɨɫɛɟɪɟɝɚɸɳɢɟ� ɪɟɠɢɦɵ� ɪɚɛɨɬɵ� ɩɪɨɦɵɲɥɟɧɧɵɯ�
ɦɚɲɢɧ�� ɪɚɛɨɬɚɸɳɢɯ� ɧɚ� ɢɡɦɟɥɶɱɟɧɢɟ� ɢ� ɞɪɨɛɥɟɧɢɟ� ɝɨɪɧɵɯ� ɩɨɪɨɞ� ɢ�
ɞɪɭɝɢɯ�ɝɟɬɟɪɨɝɟɧɧɵɯ�ɤɜɚɡɢɯɪɭɩɤɢɯ�ɦɚɬɟɪɢɚɥɨɜ� 
 ȼ�ɝɥɚɜɟ�� ɢɫɫɥɟɞɭɸɬɫɹ ɡɚɞɚɱɢ��ɫɜɹɡɚɧɧɵɟ�ɫ�ɪɚɫɩɪɨɫɬɪɚɧɟɧɢɟɦ�
ɜɵɫɨɤɨɷɧɟɪɝɟɬɢɱɟɫɤɢɯ�ɜɨɥɧ�ɜɛɥɢɡɢ�ɩɨɜɟɪɯɧɨɫɬɢ�ɜ�ɬɜɟɪɞɵɯ�ɬɟɥɚɯ��ȼ�
ɱɚɫɬɧɨɫɬɢ�� ɢɡɭɱɚɸɬɫɹ� ɜɨɡɦɨɠɧɵɟ� ɦɟɯɚɧɢɡɦɵ� ɡɚɳɢɬɵ� ɨɬ� ɜɨɥɧ�
ɫɟɣɫɦɢɱɟɫɤɨɣ� ɩɪɢɪɨɞɵ� ɩɪɢ� ɩɨɦɨɳɢ� ɫɟɣɫɦɢɱɟɫɤɢɯ� ɛɚɪɶɟɪɨɜ� ± 
ɜɤɥɸɱɟɧɢɣ� ɜɛɥɢɡɢ� ɩɨɜɟɪɯɧɨɫɬɢ�� ɢɡɝɨɬɨɜɥɟɧɧɵɯ� ɢɡ� ɦɚɬɟɪɢɚɥɨɜ� ɫɨ�
ɫɜɨɣɫɬɜɚɦɢ�� ɫɢɥɶɧɨ� ɨɬɥɢɱɚɸɳɢɦɢɫɹ� ɨɬ� ɫɜɨɣɫɬɜ� ɫɪɟɞɵ�� ɜ� ɤɨɬɨɪɨɣ�
ɪɚɫɩɪɨɫɬɪɚɧɹɟɬɫɹ�ɜɨɡɦɭɳɟɧɢɟ��Ɉɤɚɡɵɜɚɟɬɫɹ��ɱɬɨ�ɢɫɩɨɥɶɡɭɹ�ɡɚɳɢɬɧɵɟ�
ɛɚɪɶɟɪɵ� ɢɡɝɨɬɨɜɥɟɧɧɵɟ� ɢɡ�� ɧɚɩɪɢɦɟɪ�� ɛɟɬɨɧɚ�� ɞɥɹ� ɡɚɳɢɬɵ� ɨɬ�
ɜɵɫɨɤɨɷɧɟɪɝɢɬɢɱɧɵɯ� ɜɨɥɧ� ɫɟɣɫɦɢɱɟɫɤɨɣ� ɩɪɢɪɨɞɵ��
ɪɚɫɩɪɨɫɬɪɚɧɹɸɳɢɯɫɹ�ɜ� ɝɪɭɧɬɟ� �ɜ�ɨɫɧɨɜɧɨɦ�ɷɬɨ�ɨɬɧɨɫɢɬɫɹ�ɤ� ɜɨɥɧɚɦ�
Ɋɟɥɟɹ��� ɜɨɡɦɨɠɧɨ� ɡɧɚɱɢɬɟɥɶɧɨ� �ɜ� ɧɟɫɤɨɥɶɤɨ� ɪɚɡ�� ɭɦɟɧɶɲɢɬɶ�
ɚɦɩɥɢɬɭɞɵ�ɩɟɪɟɦɟɳɟɧɢɣ�ɢ�ɭɫɤɨɪɟɧɢɣ�ɜ�ɡɚɳɢɳɚɟɦɨɣ�ɨɛɪɚɫɬɢ��Ʉɪɨɦɟ�
ɬɨɝɨ�� ɜ� ɝɥɚɜɟ� �� ɩɪɟɞɫɬɚɜɥɟɧɵ� ɢɫɫɥɟɞɨɜɚɧɢɹ�� ɫɜɹɡɚɧɧɵɟ� ɫ�
ɪɚɫɩɪɨɫɬɪɚɧɟɧɢɟɦ� ɜɨɥɧ� ɢ� ɤɨɧɰɟɧɬɪɚɰɢɟɣ� ɷɧɟɪɝɢɢ� ɜ� ɡɚɞɚɱɚɯ� ɨ�
ɞɜɢɠɭɳɟɣɫɹ� ɧɚɝɪɭɡɤɟ� ɧɚ� ɩɪɢɦɟɪɟ� ɡɚɞɚɱɢ� ɨ� ɞɜɢɠɟɧɢɢ�
ɜɵɫɨɤɨɫɤɨɪɨɫɬɧɨɝɨ�ɠɟɥɟɡɧɨɞɨɪɨɠɧɨɝɨ�ɫɨɫɬɚɜɚ� 
 ȼ� ɩɚɪɚɝɪɚɮɟ� ��� ɩɪɢɜɨɞɢɬɫɹ� ɨɛɡɨɪ� ɥɢɬɟɪɚɬɭɪɵ� ɩɨ� ɬɨɱɧɵɦ�
ɚɧɚɥɢɬɢɱɟɫɤɢɦ� ɪɟɲɟɧɢɹɦ� ɡɚɞɚɱ� ɪɚɫɩɪɨɫɬɪɚɧɟɧɢɹ� ɜɨɥɧ� ɢ�
ɨɛɫɭɠɞɚɸɬɫɹ� ɜɨɩɪɨɫɵ� ɜɨɡɦɨɠɧɨɫɬɢ� ɨɫɥɚɛɥɟɧɢɹ� ɜɨɡɞɟɣɫɬɜɢɹ�
ɩɨɜɟɪɯɧɨɫɬɧɵɯ� ɜɵɫɨɤɨɷɧɟɪɝɟɬɢɱɟɫɤɢɯ� ɜɨɥɧ� ɩɪɢ� ɩɨɦɨɳɢ�
ɫɟɣɫɦɢɱɟɫɤɢɯ� ɛɚɪɶɟɪɨɜ� ɢ� ɫɟɣɫɦɢɱɟɫɤɢɯ� ɦɟɬɚɦɚɬɟɪɢɚɥɨɜ ɢ�
ɦɟɬɚɫɬɪɭɤɬɭɪ. 
 ȼ� ɩɚɪɚɝɪɚɮɟ 3.2 ɪɚɫɫɦɚɬɪɢɜɚɸɬɫɹ� ɫɩɨɫɨɛɵ� ɡɚɳɢɬɵ� ɨɬ�
ɩɨɜɟɪɯɧɨɫɬɧɵɯ�ɢ�ɝɨɥɨɜɧɵɯ�ɜɨɥɧ�ɫɟɣɫɦɢɱɟɫɤɨɣ�ɩɪɢɪɨɞɵ�ɩɪɢ�ɩɨɦɨɳɢ�
ɫɟɣɫɦɢɱɟɫɤɢɯ� ɛɚɪɶɟɪɨɜ�� ɋɟɣɫɦɢɱɟɫɤɢɣ� ɛɚɪɶɟɪ� ɩɪɟɞɫɬɚɜɥɹɟɬ� ɫɨɛɨɣ�
ɫɬɪɭɤɬɭɪɭ�� ɡɚɝɥɭɛɥɟɧɧɭɸ� ɜ� ɝɪɭɧɬ� ɫ� ɰɟɥɶɸ� ɡɚɳɢɬɵ� ɨɬ�
ɪɚɫɩɪɨɫɬɪɚɧɹɸɳɢɯɫɹ� ɜɵɫɨɤɨɷɧɟɪɝɟɬɢɱɧɵɯ� ɜɨɥɧ� ɫɟɣɫɦɢɱɟɫɤɨɣ�
ɩɪɢɪɨɞɵ�� ɇɚ� ɪɢɫɭɧɤɟ� �� ɩɪɟɞɫɬɚɜɥɟɧɵ ɫɯɟɦɵ� ɬɢɩɢɱɧɵɯ� ɡɚɞɚɱ� ɫ�
ɜɟɪɬɢɤɚɥɶɧɵɦɢ� ɛɚɪɶɟɪɚɦɢ�� ɭɦɟɧɶɲɚɸɳɢɦɢ� ɚɦɩɥɢɬɭɞɵ�
ɩɟɪɟɦɟɳɟɧɢɣ�ɢ�ɭɫɤɨɪɟɧɢɣ�ɜ�ɬɨɱɤɚɯ�ɧɚ�ɩɨɜɟɪɯɧɨɫɬɢ�ɩɨɫɥɟ�ɛɚɪɶɟɪɚ� 
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Ɋɢɫ�����ɚ��ȼɧɟɲɧɹɹ�ɢ�E��ɜɧɭɬɪɟɧɧɹɹ�ɡɚɞɚɱɢ�Ʌɷɦɛɚ�ɫ�ɜɟɪɬɢɤɚɥɶɧɵɦɢ�
ɛɚɪɶɟɪɚɦɢ. 

 Ɉɛɫɭɠɞɚɸɬɫɹ� ɪɚɡɥɢɱɧɵɟ� ɬɢɩɵ� ɩɨɬɟɧɰɢɚɥɶɧɨ� ɨɩɚɫɧɵɯ� ɜɨɥɧ�
ɫɟɣɫɦɢɱɟɫɤɨɣ�ɩɪɢɪɨɞɵ�- ɜɨɥɧɵ�Ɋɷɥɟɹ��ɜɨɥɧɵ�Ɋɷɥɟɹ�± Ʌɷɦɛɚ��ɜɨɥɧɵ��
ɪɚɫɩɪɨɫɬɪɚɧɹɸɳɢɟɫɹ�ɜ� ɫɥɨɢɫɬɨɦ�ɩɨɥɭɩɪɨɫɬɪɚɧɫɬɜɟ��� ɜɨɥɧɵ�Ʌɹɜɚ�� ɚ�
ɬɚɤɠɟ� ɝɨɥɨɜɧɵɟ� 63� ɜɨɥɧɵ�� Ɉɛɫɭɠɞɚɸɬɫɹ� ɬɢɩɢɱɧɵɟ� ɞɥɹ�
ɡɟɦɥɟɬɪɹɫɟɧɢɣ�ɯɚɪɚɤɬɟɪɢɫɬɢɤɢ�ɪɚɫɩɪɨɫɬɪɚɧɹɸɳɢɯɫɹ�ɜɨɥɧ�ɢ�ɫɤɨɪɨɫɬɢ�
ɢɯ� ɪɚɫɩɪɨɫɬɪɚɧɟɧɢɹ�� Ⱦɚɥɟɟ� ɫɬɚɜɢɬɫɹ� ɡɚɞɚɱɚ� ɨɛ� ɢɫɫɥɟɞɨɜɚɧɢɢ�
ɡɚɳɢɬɧɵɯ�ɫɜɨɣɫɬɜ�ɜɟɪɬɢɤɚɥɶɧɵɯ�ɫɟɣɫɦɢɱɟɫɤɢɯ�ɛɚɪɶɟɪɨɜ��ɫɦ��ɪɢɫ����, 
ɢɡɝɨɬɨɜɥɟɧɧɵɯ� ɢɡ� ɦɚɬɟɪɢɚɥɨɜ� ɫɨ ɫɜɨɣɫɬɜɚɦɢ�� ɤɨɬɨɪɵɟ� ɜɨɡɦɨɠɧɨ�
ɦɨɞɟɥɢɪɨɜɚɬɶ� ɜ� ɪɚɦɤɚɯ� ɥɢɧɟɣɧɨ-ɭɩɪɭɝɨɝɨ� ɩɨɜɟɞɟɧɢɹ� �ɧɚɩɪɢɦɟɪ��
ɛɟɬɨɧ�� ɜ� ɫɪɚɜɧɟɧɢɢ� ɫ� ɛɚɪɶɟɪɚɦɢ�� ɢɡɝɨɬɨɜɥɟɧɧɵɦɢ� ɢɡ�
ɝɪɚɧɭɥɢɪɨɜɚɧɧɵɯ� ɦɟɬɚɦɚɬɟɪɢɚɥɨɜ� �ɩɨɜɟɞɟɧɢɟ� ɤɨɬɨɪɵɯ� ɦɨɠɟɬ�
ɨɩɢɫɵɜɚɬɶɫɹ� ɫ� ɢɫɩɨɥɶɡɨɜɚɧɢɟɦ� ɭɪɚɜɧɟɧɢɣ� ɫɨɫɬɨɹɧɢɹ� ɧɚ� ɨɫɧɨɜɟ�
ɦɨɞɟɥɢ� Ʉɭɥɨɧɚ-Ɇɨɪɚ��� Ʉɪɨɦɟ� ɬɨɝɨ�� ɫɬɚɜɢɬɫɹ� ɡɚɞɚɱɚ� ɨɩɪɟɞɟɥɟɧɢɹ�
ɨɩɬɢɦɚɥɶɧɨɣ�ɝɟɨɦɟɬɪɢɱɟɫɤɨɣ�ɮɨɪɦɵ�ɫɟɣɫɦɢɱɟɫɤɨɝɨ�ɛɚɪɶɟɪɚ�ɫ�ɰɟɥɶɸ�
ɨɛɟɫɩɟɱɟɧɢɹ�ɦɚɤɫɢɦɚɥɶɧɨ�ɜɨɡɦɨɠɧɵɯ�ɡɚɳɢɬɧɵɯ�ɫɜɨɣɫɬɜ� 
 Ɂɚɞɚɱɚ� ɜɡɚɢɦɨɞɟɣɫɬɜɢɹ� ɧɚɛɟɝɚɸɳɟɣ� ɜɨɥɧɵ� ɫ� ɫɟɣɫɦɢɱɟɫɤɢɦ�
ɛɚɪɶɟɪɨɦ� ɪɟɲɚɟɬɫɹ� ɱɢɫɥɟɧɧɨ� ɫ� ɢɫɩɨɥɶɡɨɜɚɧɢɟɦ� ɦɟɬɨɞɚ� ɤɨɧɟɱɧɵɯ�
ɷɥɟɦɟɧɬɨɜ��ȼ� ɫɥɭɱɚɟ�ɨɬɫɭɬɫɬɜɢɹ� ɫɟɣɫɦɢɱɟɫɤɨɝɨ�ɛɚɪɶɟɪɚ�ɩɨɥɭɱɚɟɦɨɟ�
ɱɢɫɥɟɧɧɨɟ� ɪɟɲɟɧɢɟ� ɞɥɹ� ɩɟɪɟɦɟɳɟɧɢɣ� ɢ� ɭɫɤɨɪɟɧɢɣ� ɧɚ� ɩɨɜɟɪɯɧɨɫɬɢ�
ɩɨɥɭɩɥɨɫɤɨɫɬɢ�ɫɪɚɜɧɢɜɚɟɬɫɹ�ɫ�ɞɨɫɬɭɩɧɵɦ�ɚɧɚɥɢɬɢɱɟɫɤɢɦ�ɪɟɲɟɧɢɟɦ�
�ɡɚɞɚɱɚ� Ʌɷɦɛɚ��� ɏɨɪɨɲɟɟ� ɫɨɜɩɚɞɟɧɢɟ ɪɟɡɭɥɶɬɚɬɨɜ� ɱɢɫɥɟɧɧɨɝɨ�
ɦɨɞɟɥɢɪɨɜɚɧɢɹ� ɫ� ɚɧɚɥɢɬɢɱɟɫɤɢɦɢ� ɪɚɫɱɟɬɚɦɢ� ɝɨɜɨɪɢɬ� ɨ�
ɩɪɢɦɟɧɢɦɨɫɬɢ� ɪɚɡɪɚɛɨɬɚɧɧɨɣ� ɱɢɫɥɟɧɧɨɣ� ɦɨɞɟɥɢ�� ɂɫɫɥɟɞɭɸɬɫɹ�
ɛɚɪɶɟɪɵ��ɢɡɝɨɬɨɜɥɟɧɧɵɟ�ɢɡ�ɪɚɡɥɢɱɧɵɯ�ɦɚɬɟɪɢɚɥɨɜ��ɛɨɥɟɟ�ɠɟɫɬɤɢɟ�ɢ�
ɛɨɥɟɟ� ɦɹɝɤɢɟ� ɩɨ� ɫɪɚɜɧɟɧɢɸ� ɫ� ɦɚɬɟɪɢɚɥɨɦ ɩɨɥɭɩɥɨɫɤɨɫɬɢ�� ɢ�
ɪɚɡɥɢɱɧɨɣ�ɮɨɪɦɵ��ɧɚɩɪɢɦɟɪ��ɪɢɫɭɧɨɤ����� 
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Ɋɢɫ�����ɍɩɪɭɝɚɹ�ɩɨɥɭɩɥɨɫɤɨɫɬɶ�ɫ�ɡɚɳɢɬɧɵɦ�ɛɚɪɶɟɪɨɦ�ɫ�

ɦɟɬɚɫɬɪɭɤɬɭɪɚɦɢ 
 ɉɨ� ɪɟɡɭɥɶɬɚɬɚɦ� ɦɨɞɟɥɢɪɨɜɚɧɢɹ� ɞɟɥɚɟɬɫɹ� ɜɵɜɨɞ� ɨ� ɬɨɦ�� ɱɬɨ�
ɜɵɛɨɪ�ɦɚɬɟɪɢɚɥɚ�ɢ�ɮɨɪɦɵ�ɫɟɣɫɦɢɱɟɫɤɨɝɨ�ɛɚɪɶɟɪɚ�ɡɧɚɱɢɬɟɥɶɧɨ�ɜɥɢɹɟɬ�
ɧɚ�ɟɝɨ�ɡɚɳɢɬɧɵɟ�ɫɜɨɣɫɬɜɚ��ȼ�ɧɟɤɨɬɨɪɵɯ�ɫɥɭɱɚɹɯ��ɩɪɢ�ɢɫɩɨɥɶɡɨɜɚɧɢɢ�
ɝɪɚɧɭɥɢɪɨɜɚɧɧɵɯ�ɦɟɬɚɦɚɬɟɪɢɚɥɨɜ�ɜ�ɤɚɱɟɫɬɜɟ�ɡɚɩɨɥɧɢɬɟɥɹ�ɛɚɪɶɟɪɚ�ɢ�
ɩɪɢ�ɨɩɬɢɦɚɥɶɧɨɦ�ɜɵɛɨɪɟ� ɝɟɨɦɟɬɪɢɢ�ɛɚɪɶɟɪɚ�� ɭɞɚɟɬɫɹ�ɛɨɥɟɟ�ɱɟɦ�ɧɚ 
ɩɨɪɹɞɨɤ� ɭɥɭɱɲɢɬɶ� ɡɚɳɢɬɧɵɟ� ɫɜɨɣɫɬɜɚ� ɛɚɪɶɟɪɚ� �ɬ�ɟ�� ɭɦɟɧɶɲɢɬɶ�
ɚɦɩɥɢɬɭɞɵ�ɩɟɪɟɦɟɳɟɧɢɣ�ɢ�ɭɫɤɨɪɟɧɢɣ�ɡɚ�ɛɚɪɶɟɪɨɦ��ɩɨ�ɫɪɚɜɧɟɧɢɸ�ɫ�
ɬɪɚɞɢɰɢɨɧɧɨ� ɢɡɭɱɚɟɦɵɦɢ� ɥɢɧɟɣɧɨ-ɭɩɪɭɝɢɦɢ� ɛɚɪɶɟɪɚɦɢ� ɩɪɨɫɬɨɣ�
ɩɪɹɦɨɭɝɨɥɶɧɨɣ� ɮɨɪɦɵ�� Ʉɪɨɦɟ� ɬɨɝɨ�� ɩɪɨɜɟɞɟɧɧɵɟ� ɢɫɫɥɟɞɨɜɚɧɢɹ�
ɭɤɚɡɵɜɚɸɬ� ɧɚ� ɫɭɳɟɫɬɜɟɧɧɨɟ� ɭɜɟɥɢɱɟɧɢɟ�ɩɪɨɬɹɠɟɧɧɨɫɬɢ� ɡɨɧɵ� ɬɟɧɢ��
Ɍɚɤɢɟ� ɪɟɡɭɥɶɬɚɬɵ� ɨɬɤɪɵɜɚɸɬ� ɩɟɪɫɩɟɤɬɢɜɵ� ɩɪɢɦɟɧɟɧɢɹ�
ɦɟɬɚɫɬɪɭɤɬɭɪɧɵɯ�ɫɟɣɫɦɢɱɟɫɤɢɯ�ɛɚɪɶɟɪɨɜ�ɞɥɹ� ɡɚɳɢɬɵ�ɩɪɨɬɹɠɟɧɧɵɯ�
ɨɛɴɟɤɬɨɜ��ɧɚɩɪɢɦɟɪ��ɜɡɥɟɬɧɵɯ�ɩɨɥɨɫ�ɚɷɪɨɞɪɨɦɨɜ��ɦɨɫɬɨɜ��ɚɤɜɟɞɭɤɨɜ�
ɢ�ɬ�ɩ� 
 ȼ�ɩɚɪɚɝɪɚɮɟ���� ɢɫɫɥɟɞɭɟɬɫɹ�ɩɪɨɛɥɟɦɚ�ɚɤɤɭɦɭɥɹɰɢɢ�ɷɧɟɪɝɢɢ�ɜ�
ɡɚɞɚɱɟ� ɨ� ɞɜɢɠɭɳɟɣɫɹ� ɧɚɝɪɭɡɤɟ�� ɜɵɡɜɚɧɧɨɣ� ɜɵɫɨɤɨɫɤɨɪɨɫɬɧɵɦ�
ɠɟɥɟɡɧɨɞɨɪɨɠɧɵɦ� ɞɜɢɠɟɧɢɟɦ�� Ʉɪɨɦɟ� ɡɚɞɚɱ� ɫɟɣɫɦɢɤɢ�� ɞɪɭɝɨɣ�
ɨɛɥɚɫɬɶɸ, ɞɥɹ�ɤɨɬɨɪɨɣ�ɤɪɚɣɧɟ�ɜɚɠɧɵ�ɪɟɲɟɧɢɹ�ɞɢɧɚɦɢɱɟɫɤɢɯ�ɡɚɞɚɱ�ɨ�
ɪɚɫɩɪɨɫɬɪɚɧɟɧɢɢ� ɜɨɥɧ� ɜ� ɫɪɟɞɚɯ� ɫɨ� ɫɥɨɠɧɨɣ� ɝɟɨɦɟɬɪɢɟɣ�� ɹɜɥɹɸɬɫɹ�
ɡɚɞɚɱɢ� ɜɵɫɨɤɨɫɤɨɪɨɫɬɧɨɝɨ� ɬɪɚɧɫɩɨɪɬɚ� ɢ�� ɜ� ɱɚɫɬɧɨɫɬɢ�� ɡɚɞɚɱɚ� ɨ�
ɞɜɢɠɟɧɢɢ� ɜɵɫɨɤɨɫɤɨɪɨɫɬɧɨɝɨ� ɠɟɥɟɡɧɨɞɨɪɨɠɧɨɝɨ� ɫɨɫɬɚɜɚ�� Ɉɞɧɚ� ɢɡ�
ɨɫɧɨɜɧɵɯ� ɩɪɨɛɥɟɦ� ɜɵɫɨɤɨɫɤɨɪɨɫɬɧɵɯ�ɠɟɥɟɡɧɨɞɨɪɨɠɧɵɯ� ɩɟɪɟɜɨɡɨɤ�
ɫɜɹɡɚɧɚ� ɫ� ɬɟɦ�� ɱɬɨ� ɩɪɢ� ɜɵɫɨɤɨɣ� ɫɤɨɪɨɫɬɢ� ɞɜɢɠɟɧɢɹ� ɫɨɫɬɚɜɚ��
ɫɨɩɨɫɬɚɜɢɦɨɣ� ɫɨ� ɫɤɨɪɨɫɬɶɸ� ɪɚɫɩɪɨɫɬɪɚɧɟɧɢɹ� ɜɨɥɧ� ɜ� ɝɪɭɧɬɟ�� ɧɚ�
ɤɨɬɨɪɨɦ�ɫɨɨɪɭɠɟɧɚ�ɠɟɥɟɡɧɨɞɨɪɨɠɧɚɹ�ɧɚɫɵɩɶ��ɷɧɟɪɝɢɹ��ɩɟɪɟɞɚɜɚɟɦɚɹ�
ɫɨɫɬɚɜɨɦ�ɧɚɫɵɩɢ�ɢ�ɝɪɭɧɬɭ��ɧɟ�ɭɫɩɟɜɚɟɬ�ɩɨɤɢɧɭɬɶ�ɨɛɥɚɫɬɶ�ɞɜɢɠɟɧɢɹ�
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ɫɨɫɬɚɜɚ�� ɜ� ɪɟɡɭɥɶɬɚɬɟ�ɱɟɝɨ�ɩɪɨɢɫɯɨɞɢɬ� ɚɤɤɭɦɭɥɹɰɢɹ� ɷɧɟɪɝɢɢ�ɜ� ɡɨɧɟ�
ɞɜɢɠɭɳɟɝɨɫɹ� ɫɨɫɬɚɜɚ�� Ɍɚɤɨɝɨ� ɪɨɞɚ� ɷɮɮɟɤɬɵ�� ɫɜɹɡɚɧɧɵɟ� ɫɨ�
ɡɧɚɱɢɬɟɥɶɧɨɣ� ɥɨɤɚɥɶɧɨɣ� ɤɨɧɰɟɧɬɪɚɰɢɟɣ� ɷɧɟɪɝɢɢ�� ɦɨɝɭɬ� ɜɟɫɬɢ� ɤ�
ɫɭɳɟɫɬɜɟɧɧɨɦɭ� ɭɜɟɥɢɱɟɧɢɸ� ɪɚɫɱɟɬɧɵɯ� ɚɦɩɥɢɬɭɞ ɩɟɪɟɦɟɳɟɧɢɣ� ɢ�
ɭɫɤɨɪɟɧɢɣ�ɜ�ɧɚɫɵɩɢ, ɱɬɨ��ɜ�ɫɜɨɸ�ɨɱɟɪɟɞɶ��ɦɨɠɟɬ�ɜɟɫɬɢ�ɤ�ɭɫɤɨɪɟɧɧɨɣ�
ɞɟɝɪɚɞɚɰɢɢ� ɢ� ɞɚɠɟ� ɜɧɟɡɚɩɧɨɦɭ� ɫɭɳɟɫɬɜɟɧɧɨɦɭ� ɩɨɜɪɟɠɞɟɧɢɸ�
ɠɟɥɟɡɧɨɞɨɪɨɠɧɨɝɨ� ɩɭɬɢ� ȼ� ɪɚɛɨɬɟ� ɧɚ� ɨɫɧɨɜɟ� ɪɚɡɪɚɛɨɬɚɧɧɨɣ�
ɱɢɫɥɟɧɧɨɣ� ɦɨɞɟɥɢ �ɪɢɫɭɧɨɤ� �� ɚɧɚɥɢɡɢɪɭɟɬɫɹ� ɤɜɚɡɢɫɬɚɬɢɱɟɫɤɚɹ� ɢ�
ɞɢɧɚɦɢɱɟɫɤɚɹ�ɞɟɮɨɪɦɚɰɢɹ�ɠɟɥɟɡɧɨɞɨɪɨɠɧɨɣ�ɧɚɫɵɩɢ�ɢ�ɩɨɞɥɟɠɚɳɟɝɨ�
ɝɪɭɧɬɚ�� ɑɢɫɥɟɧɧɨɟ� ɦɨɞɟɥɢɪɨɜɚɧɢɟ� ɜɵɩɨɥɧɟɧɨ� ɞɥɹ� ɝɟɨɦɟɬɪɢɢ�
ɠɟɥɟɡɧɨɞɨɪɨɠɧɨɣ� ɧɚɫɵɩɢ�� ɢɫɩɨɥɶɡɭɟɦɨɣ� ɜ� Ɋɨɫɫɢɣɫɤɨɣ�Ɏɟɞɟɪɚɰɢɢ��
ɍɫɥɨɜɢɹ� ɧɚɝɪɭɠɟɧɢɹ� ɫɨɨɬɜɟɬɫɬɜɨɜɚɥɢ� ɫɢɥɚɦ�� ɫɨɡɞɚɜɚɟɦɵɦ�
ɜɵɫɨɤɨɫɤɨɪɨɫɬɧɵɦ� ɩɨɟɡɞɨɦ� ɋȺɉɋȺɇ� �6LHPHQV� 9HODUR� 5XV�� ɢ�
ɮɪɚɧɰɭɡɫɤɢɦ�ɫɨɫɬɚɜɨɦ�7*9� 

 
Ɋɢɫ�����Ɍɪɟɯɦɟɪɧɚɹ�ɤɨɧɟɱɧɨɷɥɟɦɟɧɬɧɚɹ�ɦɨɞɟɥɶ�ɠɟɥɟɡɧɨɞɨɪɨɠɧɨɣ�

ɧɚɫɵɩɢ�ɜ�ɫɪɟɞɟ�ANSYS 
 ȼ� ɱɚɫɬɧɨɫɬɢ�� ɫ� ɢɫɩɨɥɶɡɨɜɚɧɢɟɦ� ɪɚɡɪɚɛɨɬɚɧɧɨɣ� ɦɨɞɟɥɢ�
ɩɨɥɭɱɟɧɵ� ɦɚɤɫɢɦɚɥɶɧɵɟ� ɩɟɪɟɦɟɳɟɧɢɹ�� ɜɨɡɧɢɤɚɸɳɢɟ� ɜ�
ɠɟɥɟɡɧɨɞɨɪɨɠɧɨɣ� ɧɚɫɵɩɢ� ɜ� ɡɚɜɢɫɢɦɨɫɬɢ� ɨɬ� ɫɤɨɪɨɫɬɢ� ɞɜɢɠɟɧɢɹ�
ɠɟɥɟɡɧɨɞɨɪɨɠɧɨɝɨ�ɫɨɫɬɚɜɚ��ɪɢɫɭɧɨɤ������ 

 
Ɋɢɫ������Ɇɚɤɫɢɦɚɥɶɧɨɟ�ɫɦɟɳɟɧɢɟ��ɜɨɡɧɢɤɚɸɳɟɟ ɜ�ɧɚɫɵɩɢ�ɤɚɤ�

ɮɭɧɤɰɢɹ�ɫɤɨɪɨɫɬɢ�ɩɨɟɡɞɚ��ɋɨɫɬɚɜ�SAPSAN. 



�� 

 Ɉɫɧɨɜɧɨɣ� ɨɫɨɛɟɧɧɨɫɬɶɸ� ɩɪɢɦɟɧɟɧɧɨɝɨ� ɦɟɬɨɞɚ� ɹɜɥɹɟɬɫɹ�
ɩɨɤɚɡɚɧɧɚɹ� ɜɨɡɦɨɠɧɨɫɬɶ� ɢɫɩɨɥɶɡɨɜɚɧɢɹ� ɭɩɪɨɳɟɧɧɨɝɨ� ɞɜɭɦɟɪɧɨɝɨ 
ɜɚɪɢɚɧɬ ɚ�ɞɥɹ�ɚɧɚɥɢɡɚ�ɫɥɨɠɧɨɣ�ɬɪɟɯɦɟɪɧɨɣ�ɡɚɞɚɱɢ��Ⱦɚɧɧɵɣ�ɩɨɞɯɨɞ 
ɩɨɡɜɨɥɹɟɬ ɦɨɞɟɥɢɪɨɜɚɬɶ�ɨɫɨɛɟɧɧɨɫɬɢ�ɞɢɧɚɦɢɱɟɫɤɨɝɨ�ɜɨɥɧɨɜɨɝɨ�ɩɨɥɹ�
ɧɚ� ɨɫɧɨɜɟ� ɚɧɚɥɢɡɚ� ɞɢɧɚɦɢɤɢ� ɩɥɨɫɤɢɯ� ɫɟɱɟɧɢɣ�� ɉɨ� ɪɟɡɭɥɶɬɚɬɚɦ�
ɢɫɫɥɟɞɨɜɚɧɢɹ�ɩɨɤɚɡɚɧɨ��ɱɬɨ�ɞɨ�ɫɤɨɪɨɫɬɟɣ�ɞɜɢɠɟɧɢɹ�ɫɨɫɬɚɜɨɜ�ɩɨɪɹɞɤɚ�
180-���� ɤɢɥɨɦɟɬɪɨɜ� ɜ� ɱɚɫ� �ɩɪɢ� ɭɫɥɨɜɢɢ� ɢɞɟɚɥɶɧɨɝɨ� ɫɨɫɬɨɹɧɢɹ�
ɩɨɞɜɢɠɧɨɝɨ� ɫɨɫɬɚɜɚ�� ɜɨɡɧɢɤɚɸɳɢɟ� ɩɪɨɫɚɞɤɢ� ɦɚɥɨ� ɨɬɥɢɱɚɸɬɫɹ� ɨɬ�
ɫɬɚɬɢɱɟɫɤɢɯ�� ɫɨɨɬɜɟɬɫɬɜɭɸɳɢɯ� ɞɚɧɧɨɦɭ� ɫɨɫɬɚɜɭ�� ɞɜɢɠɭɳɟɦɭɫɹ� ɫ�
ɦɚɥɵɦɢ� ɫɤɨɪɨɫɬɹɦɢ�� ȼ� ɬɟɯ� ɠɟ� ɭɫɥɨɜɢɹɯ�� ɩɪɢ� ɩɨɜɵɲɟɧɢɢ� ɫɤɨɪɨɫɬɢ�
ɞɜɢɠɟɧɢɹ�ɞɨ�����ɤɢɥɨɦɟɬɪɨɜ�ɜ�ɱɚɫ�ɦɚɤɫɢɦɚɥɶɧɵɟ�ɡɧɚɱɟɧɢɹ�ɩɪɨɫɚɞɨɤ�
ɭɜɟɥɢɱɢɜɚɸɬɫɹ� ɧɚ� ���� ɩɨ� ɫɪɚɜɧɟɧɢɸ� ɫɨ� ɫɬɚɬɢɱɟɫɤɢɦɢ�� ɉɪɢ�
ɩɨɜɵɲɟɧɢɢ� ɫɤɨɪɨɫɬɢ� ɞɜɢɠɟɧɢɹ� ɞɨ� ���� ɤɢɥɨɦɟɬɪɨɜ� ɜ� ɱɚɫ�
ɦɚɤɫɢɦɚɥɶɧɵɟ� ɡɧɚɱɟɧɢɹ� ɩɪɨɫɚɞɨɤ� ɭɜɟɥɢɱɢɜɚɸɬɫɹ� ɧɚ� ���� ɩɨ�
ɫɪɚɜɧɟɧɢɸ�ɫɨ�ɫɬɚɬɢɱɟɫɤɢɦɢ��ɉɨɜɵɲɟɧɢɟ�ɫɤɨɪɨɫɬɢ�ɞɜɢɠɟɧɢɹ�ɞɨ�����
ɤɢɥɨɦɟɬɪɨɜ�ɜ�ɱɚɫ�ɩɪɢɜɨɞɢɬ�ɤ�ɪɨɫɬɭ�ɩɪɨɫɚɞɨɤ, ɤɨɬɨɪɵɟ ɭɜɟɥɢɱɢɜɚɸɬɫɹ�
ɧɚ� ���� ɩɨ� ɫɪɚɜɧɟɧɢɸ� ɫɨ� ɫɬɚɬɢɱɟɫɤɢɦɢ� �ɬɨ� ɟɫɬɶ� ɫɦɟɳɟɧɢɹ�
ɩɪɚɤɬɢɱɟɫɤɢ�ɭɞɜɚɢɜɚɸɬɫɹ�� 
 ȼ� ɝɥɚɜɟ� � ɫ� ɢɫɩɨɥɶɡɨɜɚɧɢɟɦ� ɤɪɢɬɟɪɢɹ� ɢɧɤɭɛɚɰɢɨɧɧɨɝɨ�
ɜɪɟɦɟɧɢ��ɜɧɟɞɪɟɧɧɨɝɨ�ɜ�ɱɢɫɥɟɧɧɵɟ�ɫɯɟɦɵ�ɧɚ�ɨɫɧɨɜɟ�ɦɟɬɨɞɚ�ɤɨɧɟɱɧɵɯ�
ɷɥɟɦɟɧɬɨɜ�� ɢɫɫɥɟɞɭɸɬɫɹ� ɡɚɞɚɱɢ�� ɫɜɹɡɚɧɧɵɟ� ɫ� ɢɧɢɰɢɚɰɢɟɣ, 
ɪɚɫɩɪɨɫɬɪɚɧɟɧɢɟɦ� ɢ� ɨɫɬɚɧɨɜɤɨɣ� ɢɦɟɸɳɢɯɫɹ� ɦɚɤɪɨɫɤɨɩɢɱɟɫɤɢɯ�
ɬɪɟɳɢɧ� ɜ� ɤɜɚɡɢɯɪɭɩɤɢɯ� ɫɪɟɞɚɯ�� ɧɚɝɪɭɠɚɟɦɵɯ� ɞɢɧɚɦɢɱɟɫɤɢɦɢ�
ɭɞɚɪɧɵɦɢ�ɢ�ɜɡɪɵɜɧɵɦɢ�ɧɚɝɪɭɡɤɚɦɢ� 
 ȼ� ɩɚɪɚɝɪɚɮɟ� 4.1 ɩɪɢɜɨɞɢɬɫɹ� ɨɛɡɨɪ� ɥɢɬɟɪɚɬɭɪɵ� ɩɨ�
ɷɤɫɩɟɪɢɦɟɧɬɚɥɶɧɨɦɭ�� ɬɟɨɪɟɬɢɱɟɫɤɨɦɭ� ɢ� ɱɢɫɥɟɧɧɨɦɭ� ɢɫɫɥɟɞɨɜɚɧɢɸ�
ɞɢɧɚɦɢɤɢ�ɪɚɫɩɪɨɫɬɪɚɧɟɧɢɹ�ɬɪɟɳɢɧ��ɉɪɨɢɡɜɨɞɢɬɫɹ�ɚɧɚɥɢɡ�ɢɡɜɟɫɬɧɵɯ�
ɬɟɨɪɟɬɢɱɟɫɤɢɯ�ɩɨɞɯɨɞɨɜ�ɜ�ɦɨɞɟɥɢɪɨɜɚɧɢɢ�ɪɚɫɩɪɨɫɬɪɚɧɟɧɢɹ�ɬɪɟɳɢɧ. 
Ⱦɚɟɬɫɹ� ɨɛɡɨɪ� ɤɪɢɬɟɪɢɹ� ɪɚɡɪɭɲɟɧɢɹ� ɧɚ� ɨɫɧɨɜɟ� ɩɨɧɹɬɢɹ�
ɢɧɤɭɛɚɰɢɨɧɧɨɝɨ� ɜɪɟɦɟɧɢ�� ɜɜɟɞɟɧɧɨɝɨ� ɘ�ȼ�� ɉɟɬɪɨɜɵɦ� ɢ� ɇ�Ɏ�
Ɇɨɪɨɡɨɜɵɦ�� ɉɨɤɚɡɵɜɚɟɬɫɹ� ɩɪɢɦɟɧɢɦɨɫɬɶ� ɞɚɧɧɨɝɨ� ɩɨɞɯɨɞɚ� ɞɥɹ�
ɩɪɟɞɫɤɚɡɚɧɢɹ� ɢɧɢɰɢɢɪɨɜɚɧɢɹ� ɬɪɟɳɢɧ� ɜ� ɫɥɭɱɚɟ� ɞɢɧɚɦɢɱɟɫɤɨɝɨ�
ɭɞɚɪɧɨɝɨ�ɢ� ɜɡɪɵɜɧɨɝɨ�ɧɚɝɪɭɠɟɧɢɹ��Ⱦɚɥɟɟ� ɷɬɨɬ�ɩɨɞɯɨɞ�ɩɪɢɦɟɧɹɟɬɫɹ�
ɞɥɹ� ɩɪɟɞɫɤɚɡɚɧɢɹ� ɞɢɧɚɦɢɤɢ� ɪɚɫɩɪɨɫɬɪɚɧɟɧɢɹ� ɢ� ɨɫɬɚɧɨɜɤɢ�
ɤɜɚɡɢɯɪɭɩɤɢɯ�ɬɪɟɳɢɧ� 
 ȼ� ɩɚɪɚɝɪɚɮɟ� ��� ɩɪɟɞɫɬɚɜɥɟɧɵ� ɪɟɡɭɥɶɬɚɬɵ� ɦɨɞɟɥɢɪɨɜɚɧɢɹ�
ɞɢɧɚɦɢɤɢ ɪɚɫɩɪɨɫɬɪɚɧɟɧɢɹ ɢ� ɨɫɬɚɧɨɜɤɢ ɬɪɟɳɢɧ� ɩɨɞ� ɞɟɣɫɬɜɢɟɦ�
ɜɵɫɨɤɨɢɧɬɟɧɫɢɜɧɨɣ� ɞɢɧɚɦɢɱɟɫɤɨɣ� ɭɞɚɪɧɨɣ� ɧɚɝɪɭɡɤɢ�� ɋ�
ɢɫɩɨɥɶɡɨɜɚɧɢɟɦ ɤɪɢɬɟɪɢɹ� ɢɧɤɭɛɚɰɢɨɧɧɨɝɨ� ɜɪɟɦɟɧɢ� ɫɨɜɦɟɫɬɧɨ� ɫ 
ɪɟɲɟɧɢɟɦ ɡɚɞɚɱɢ� ɥɢɧɟɣɧɨɣ� ɬɟɨɪɢɢ� ɭɩɪɭɝɨɫɬɢ�� ɩɨɥɭɱɚɟɦɵɦ ɫ�
ɢɫɩɨɥɶɡɨɜɚɧɢɟɦ�ɤɨɧɟɱɧɨɷɥɟɦɟɧɬɧɨɝɨ�ɩɚɤɟɬɚ�$16<6��ɦɨɞɟɥɢɪɭɸɬɫɹ�
ɤɥɚɫɫɢɱɟɫɤɢɟ�ɞɥɹ�ɞɢɧɚɦɢɤɢ�ɪɚɡɪɭɲɟɧɢɹ�ɷɤɫɩɟɪɢɦɟɧɬɵ�Ɋɚɜɢ-ɑɚɧɞɚɪɚ�
ɢ�Ʉɧɚɭɫɫɚ�ɩɨ�ɞɢɧɚɦɢɱɟɫɤɨɦɭ�ɪɚɫɩɪɨɫɬɪɚɧɟɧɢɸ�ɬɪɟɳɢɧ�ɜ�Ƚɨɦɚɥɢɬɟ-



�� 

�����ȼ�ɷɬɢɯ�ɨɩɵɬɚɯ�ɩɥɚɫɬɢɧɤɚ�ɫ�ɪɚɡɪɟɡɨɦ��ɦɨɞɟɥɢɪɭɸɳɢɦ�ɬɪɟɳɢɧɭ��
ɧɚɝɪɭɠɚɥɚɫɶ� ɢɧɬɟɧɫɢɜɧɵɦ� ɤɪɚɬɤɨɜɪɟɦɟɧɧɵɦ� ɢɦɩɭɥɶɫɨɦ� ɞɚɜɥɟɧɢɹ��
ɩɪɢɥɨɠɟɧɧɵɦ�ɩɨ�ɛɟɪɟɝɚɦ�ɪɚɡɪɟɡɚ��ȼɪɟɦɟɧɧɚɹ�ɮɨɪɦɚ�ɩɪɢɤɥɚɞɵɜɚɟɦɨɣ�
ɧɚɝɪɭɡɤɢ� ɨɩɢɫɵɜɚɟɬɫɹ� ɞɜɭɦɹ� ɫɥɟɞɭɸɳɢɦɢ� ɩɨɫɥɟɞɨɜɚɬɟɥɶɧɨ 
ɬɪɚɩɟɰɟɢɞɚɥɶɧɵɦɢ� ɢɦɩɭɥɶɫɚɦɢ�� ɉɪɢ� ɢɫɩɨɥɶɡɨɜɚɧɢɢ� ɞɚɧɧɨɣ�
ɷɤɫɩɟɪɢɦɟɧɬɚɥɶɧɨɣ� ɫɯɟɦɵ� ɧɚɛɥɸɞɚɟɬɫɹ� ɢɧɢɰɢɚɥɢɡɚɰɢɹ��
ɪɚɫɩɪɨɫɬɪɚɧɟɧɢɟ�� ɨɫɬɚɧɨɜɤɚ� ɢ� ɩɨɫɥɟɞɭɸɳɚɹ� ɪɟɢɧɢɰɢɚɥɢɡɚɰɢɹ�
ɬɪɟɳɢɧɵ�� ȼ� ɷɤɫɩɟɪɢɦɟɧɬɚɯ� ɫɧɢɦɚɥɚɫɶ� ɜɪɟɦɟɧɧɚɹ� ɡɚɜɢɫɢɦɨɫɬɶ�
ɩɪɢɪɚɳɟɧɢɹ� ɞɥɢɧɵ� ɬɪɟɳɢɧɵ�� ɉɨ� ɪɟɡɭɥɶɬɚɬɚɦ� ɦɨɞɟɥɢɪɨɜɚɧɢɹ 
ɩɨɤɚɡɚɧɨ� ɱɬɨ ɩɨɥɭɱɚɟɦɵɟ� ɩɪɢ� ɩɨɦɨɳɢ� ɤɨɧɟɱɧɨɷɥɟɦɟɧɬɧɨɝɨ 
ɦɨɞɟɥɢɪɨɜɚɧɢɹ ɡɚɜɢɫɢɦɨɫɬɢ�ɞɥɢɧɵ�ɬɪɟɳɢɧɵ�ɨɬ�ɜɪɟɦɟɧɢ�ɜ�ɭɫɥɨɜɢɹɯ�
ɩɪɨɜɨɞɢɦɵɯ�Ɋɚɜɢ-ɑɚɧɞɚɪɨɦ�ɢ�Ʉɧɚɭɫɫɨɦ�ɨɩɵɬɨɜ�ɯɨɪɨɲɨ�ɫɨɜɩɚɞɚɸɬ�ɫ�
ɷɤɫɩɟɪɢɦɟɧɬɚɥɶɧɨ�ɧɚɛɥɸɞɚɟɦɵɦɢ �ɪɢɫɭɧɨɤ������Ɋɟɡɭɥɶɬɚɬɵ�ɞɚɧɧɨɣ�
ɪɚɛɨɬɵ�ɩɨɡɜɨɥɹɸɬ�ɝɨɜɨɪɢɬɶ�ɨ�ɩɪɢɦɟɧɢɦɨɫɬɢ�ɤɪɢɬɟɪɢɹ��ɨɫɧɨɜɚɧɧɨɝɨ�
ɧɚ�ɩɨɧɹɬɢɢ�ɢɧɤɭɛɚɰɢɨɧɧɨɝɨ�ɜɪɟɦɟɧɢ��ɞɥɹ�ɨɩɢɫɚɧɢɹ�ɪɚɫɩɪɨɫɬɪɚɧɟɧɢɹ�
ɢ�ɨɫɬɚɧɨɜɤɢ�ɞɢɧɚɦɢɱɟɫɤɢ�ɧɚɝɪɭɠɚɟɦɵɯ�ɬɪɟɳɢɧ� 

 
Ɋɢɫ. 11. ɂɫɬɨɪɢɹ�ɪɚɫɩɪɨɫɬɪɚɧɟɧɢɹ ɬɪɟɳɢɧɵ��ɋɪɚɜɧɟɧɢɟ�ɪɟɡɭɥɶɬɚɬɨɜ�

ɱɢɫɥɟɧɧɵɯ�ɪɚɫɱɟɬɨɜ�ɫ�ɨɩɵɬɧɵɦɢ�ɞɚɧɧɵɦɢ� 
 

 ɉɨɤɚɡɚɧɨ�� ɱɬɨ, ɢɫɩɨɥɶɡɭɹ� ɦɟɬɨɞ� ɤɨɧɟɱɧɵɯ� ɷɥɟɦɟɧɬɨɜ, 
ɪɟɲɚɸɳɢɣ� ɞɢɧɚɦɢɱɟɫɤɭɸ� ɡɚɞɚɱɭ� ɥɢɧɟɣɧɨɣ� ɬɟɨɪɢɢ� ɭɩɪɭɝɨɫɬɢ�
ɫɨɜɦɟɫɬɧɨ� ɫ� ɤɪɢɬɟɪɢɟɦ� �3��� ɢɫɩɨɥɶɡɭɟɦɵɦ� ɞɥɹ� ɨɰɟɧɤɢ� ɤɪɢɬɢɱɟɫɤɢɯ�
ɭɫɥɨɜɢɣ� ɪɚɫɩɪɨɫɬɪɚɧɟɧɢɹ� ɬɪɟɳɢɧ�� ɜɨɡɦɨɠɧɨ� ɤɨɪɪɟɤɬɧɨɟ� ɨɩɢɫɚɧɢɟ�
ɪɚɫɩɪɨɫɬɪɚɧɟɧɢɹ�ɞɢɧɚɦɢɱɟɫɤɢ�ɧɚɝɪɭɠɚɟɦɵɯ�ɬɪɟɳɢɧ ɜ�ɤɜɚɡɢɯɪɭɩɤɢɯ�
ɦɚɬɟɪɢɚɥɚɯ. 
 ȼ� ɩɚɪɚɝɪɚɮɟ� ��� ɢɡɭɱɚɟɬɫɹ� ɜɡɚɢɦɨɫɜɹɡɶ� ɤɨɷɮɮɢɰɢɟɧɬɚ�
ɢɧɬɟɧɫɢɜɧɨɫɬɢ� ɧɚɩɪɹɠɟɧɢɣ� ɢ� ɫɤɨɪɨɫɬɢ� ɞɢɧɚɦɢɱɟɫɤɨɣ� ɬɪɟɳɢɧɵ� 
ɂɫɫɥɟɞɭɸɬɫɹ� ɪɚɡɥɢɱɢɹ� ɜ� ɞɢɧɚɦɢɱɟɫɤɨɦ ɪɚɫɩɪɨɫɬɪɚɧɟɧɢɢ ɬɪɟɳɢɧ��
ɜɵɡɜɚɧɧɨɦ�ɦɟɞɥɟɧɧɨ�ɦɟɧɹɸɳɢɦɢɫɹ�ɤɜɚɡɢɫɬɚɬɢɱɟɫɤɢɦɢ�ɢ�ɛɵɫɬɪɵɦɢ 
ɞɢɧɚɦɢɱɟɫɤɢɦɢ� ɩɪɢɥɨɠɟɧɧɵɦɢ ɧɚɝɪɭɡɤɚɦɢ�� ȼ� ɩɚɪɚɝɪɚɮɟ� ���� ɛɵɥɨ�
ɩɨɤɚɡɚɧɨ�� ɱɬɨ, ɢɫɩɨɥɶɡɭɹ� ɪɚɡɪɚɛɨɬɚɧɧɵɣ� ɱɢɫɥɟɧɧɵɣ� ɩɨɞɯɨɞ, 
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ɨɤɚɡɵɜɚɟɬɫɹ�ɜɨɡɦɨɠɧɵɦ�ɞɨɫɬɚɬɨɱɧɨ�ɬɨɱɧɨɟ�ɩɪɟɞɫɤɚɡɚɧɢɟ�ɞɢɧɚɦɢɤɢ�
ɪɚɫɩɪɨɫɬɪɚɧɟɧɢɹ� ɤɜɚɡɢɯɪɭɩɤɢɯ� ɬɪɟɳɢɧ� ɩɨɞ� ɞɟɣɫɬɜɢɟɦ�
ɛɵɫɬɪɨɦɟɧɹɸɳɢɯɫɹ�ɞɢɧɚɦɢɱɟɫɤɢɯ�ɧɚɝɪɭɡɨɤ��Ⱦɥɹ�ɬɚɤɨɝɨ�ɧɚɝɪɭɠɟɧɢɹ�
ɯɚɪɚɤɬɟɪɧɨ�ɨɬɫɭɬɫɬɜɢɟ�ɨɞɧɨɡɧɚɱɧɨɣ�ɫɜɹɡɢ�ɦɟɠɞɭ�ɫɤɨɪɨɫɬɶɸ�ɬɪɟɳɢɧɵ�
ɢ�ɦɝɧɨɜɟɧɧɵɦ�ɡɧɚɱɟɧɢɟɦ�ɤɨɷɮɮɢɰɢɟɧɬɚ�ɢɧɬɟɧɫɢɜɧɨɫɬɢ�ɧɚɩɪɹɠɟɧɢɣ�
ɜ� ɜɟɪɲɢɧɟ� ɞɜɢɠɭɳɟɣɫɹ� ɬɪɟɳɢɧɵ�� ɂɦɟɧɧɨ� ɬɚɤɨɟ� ɩɨɜɟɞɟɧɢɟ�
ɧɚɛɥɸɞɚɟɬɫɹ� ɜ� ɷɤɫɩɟɪɢɦɟɧɬɚɯ� Ɋɚɜɢ-ɑɚɧɞɚɪɚ� ɢ� Ʉɧɚɭɫɫɚ� ɢ� ɩɪɢ�
ɱɢɫɥɟɧɧɨɦ� ɦɨɞɟɥɢɪɨɜɚɧɢɢ� ɷɬɢɯ� ɷɤɫɩɟɪɢɦɟɧɬɨɜ� �ɫɦ�� ɪɢɫɭɧɨɤ� ���� ± 
ɫɤɨɪɨɫɬɶ�ɬɪɟɳɢɧɵ�ɜ�ɷɤɫɩɟɪɢɦɟɧɬɟ�ɩɪɚɤɬɢɱɟɫɤɢ�ɩɨɫɬɨɹɧɧɚ��ɜ�ɬɨ ɜɪɟɦɹ�
ɤɚɤ�ɡɧɚɱɟɧɢɟ�ɤɨɷɮɮɢɰɢɟɧɬɚ�ɢɧɬɟɧɫɢɜɧɨɫɬɢ�ɫɭɳɟɫɬɜɟɧɧɨ�ɦɟɧɹɟɬɫɹ��ȼ�
ɬɨ�ɠɟ�ɜɪɟɦɹ�ɜ�ɷɤɫɩɟɪɢɦɟɧɬɚɯ��ɤɨɝɞɚ�ɞɢɧɚɦɢɱɟɫɤɨɟ�ɪɚɫɩɪɨɫɬɪɚɧɟɧɢɟ�
ɬɪɟɳɢɧɵ� ɜɵɡɜɚɧɨ� ɦɟɞɥɟɧɧɨ� ɦɟɧɹɸɳɟɣɫɹ� ɤɜɚɡɢɫɬɚɬɢɱɟɫɤɨɣ�
ɧɚɝɪɭɡɤɨɣ, ɤɚɤ�ɩɪɚɜɢɥɨ, ɦɨɠɧɨ�ɧɚɛɥɸɞɚɬɶ�ɞɨɫɬɚɬɨɱɧɨ�ɨɞɧɨɡɧɚɱɧɭɸ�
ɡɚɜɢɫɢɦɨɫɬɶ� ɦɟɠɞɭ� ɦɝɧɨɜɟɧɧɵɦ� ɡɧɚɱɟɧɢɟɦ� ɫɤɨɪɨɫɬɢ�
ɪɚɫɩɪɨɫɬɪɚɧɹɸɳɟɣɫɹ�ɬɪɟɳɢɧɵ�ɢ�ɬɟɤɭɳɢɦ�ɡɧɚɱɟɧɢɟɦ�ɤɨɷɮɮɢɰɢɟɧɬɚ�
ɢɧɬɟɧɫɢɜɧɨɫɬɢ�ɧɚɩɪɹɠɟɧɢɣ�ɜ�ɜɟɪɲɢɧɟ�ɬɪɟɳɢɧɵ��ȼ�ɱɚɫɬɧɨɫɬɢ��ɬɚɤɨɟ�
ɩɨɜɟɞɟɧɢɟ�ɧɚɛɥɸɞɚɟɬɫɹ�ɜ�ɢɡɜɟɫɬɧɵɯ�ɷɤɫɩɟɪɢɦɟɧɬɚɯ�Ⱦ��Ɏɚɣɧɛɟɪɝɚ��ɜ�
ɤɨɬɨɪɵɯ� ɩɥɚɫɬɢɧɚ, ɢɡɝɨɬɨɜɥɟɧɧɚɹ� ɢɡ� ɉɆɆȺ, ɫ� ɪɚɡɪɟɡɨɦ� ɦɟɞɥɟɧɧɨ�
ɧɚɝɪɭɠɚɟɬɫɹ�� ɱɬɨ� ɜ� ɤɚɤɨɣ-ɬɨ� ɦɨɦɟɧɬ� ɜɵɡɵɜɚɟɬ� ɢɧɢɰɢɢɪɨɜɚɧɢɟ� ɢ�
ɞɢɧɚɦɢɱɟɫɤɨɟ� ɪɚɫɩɪɨɫɬɪɚɧɟɧɢɟ� ɬɪɟɳɢɧɵ� ɢɡ� ɜɟɪɲɢɧɵ� ɢɦɟɸɳɟɝɨɫɹ�
ɪɚɡɪɟɡɚ�� 
 ɉɪɢ�ɩɨɦɨɳɢ�ɪɚɡɪɚɛɨɬɚɧɧɨɣ�ɦɨɞɟɥɢ�ɧɚ�ɨɫɧɨɜɟ�ɦɟɬɨɞɚ�ɤɨɧɟɱɧɵɯ�
ɷɥɟɦɟɧɬɨɜ� ɫ� ɜɧɟɞɪɟɧɧɵɦ� ɤɪɢɬɟɪɢɟɦ� ɢɧɤɭɛɚɰɢɨɧɧɨɝɨ� ɜɪɟɦɟɧɢ�
ɦɨɞɟɥɢɪɭɸɬɫɹ� ɭɫɥɨɜɢɹ� ɨɩɢɫɚɧɧɵɯ� ɜɵɲɟ� ɷɤɫɩɟɪɢɦɟɧɬɨɜ� Ⱦ��
Ɏɚɣɧɛɟɪɝɚ�� ȼ� ɪɟɡɭɥɶɬɚɬɟ� ɦɨɞɟɥɢɪɨɜɚɧɢɹ� ɢɡɭɱɚɟɬɫɹ� ɡɚɜɢɫɢɦɨɫɬɶ�
ɦɟɠɞɭ� ɫɤɨɪɨɫɬɶɸ� ɬɪɟɳɢɧɵ� ɢ� ɡɧɚɱɟɧɢɟɦ� ɤɨɷɮɮɢɰɢɟɧɬɚ�
ɢɧɬɟɧɫɢɜɧɨɫɬɢ� ɧɚɩɪɹɠɟɧɢɹ�� ɇɚ� ɪɢɫɭɧɤɟ� ��� ɩɨɥɭɱɟɧɧɚɹ� ɱɢɫɥɟɧɧɨ�
ɡɚɜɢɫɢɦɨɫɬɶ� ɫɪɚɜɧɢɜɚɟɬɫɹ� ɫ� ɢɡɦɟɪɟɧɧɨɣ� ɜ� ɷɤɫɩɟɪɢɦɟɧɬɚɯ� Ⱦ��
Ɏɚɣɧɛɟɪɝɚ�� 
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Ɋɢɫ����� Ɋɟɡɭɥɶɬɚɬɵ�ɦɨɞɟɥɢɪɨɜɚɧɢɹ�ɪɚɫɩɪɨɫɬɪɚɧɟɧɢɹ�ɬɪɟɳɢɧɵ��
ɜɵɡɜɚɧɧɨɝɨ�ɤɜɚɡɢɫɬɚɬɢɱɟɫɤɢɦ�ɧɚɝɪɭɠɟɧɢɟɦ��Ɂɚɜɢɫɢɦɨɫɬɶ�ɫɤɨɪɨɫɬɢ�

ɬɪɟɳɢɧɵ�ɨɬ�ɞɥɢɧɵ�ɬɪɟɳɢɧɵ. 
 Ɍɚɤɢɦ� ɨɛɪɚɡɨɦ�� ɩɨɤɚɡɚɧɨ�� ɱɬɨ� ɩɪɢɦɟɧɟɧɢɟ� ɫɬɪɭɤɬɭɪɧɨ-
ɜɪɟɦɟɧɧɨɝɨ� ɩɨɞɯɨɞɚ� ɢ� ɤɪɢɬɟɪɢɹ� ɢɧɤɭɛɚɰɢɨɧɧɨɝɨ� ɜɪɟɦɟɧɢ�
ɪɚɡɪɭɲɟɧɢɹ� ɩɨɡɜɨɥɹɟɬ� ɭɫɩɟɲɧɨ� ɩɪɟɞɫɤɚɡɵɜɚɬɶ� ɪɟɡɭɥɶɬɚɬɵ�
ɷɤɫɩɟɪɢɦɟɧɬɨɜ�ɤɚɤ�ɩɨ�ɤɜɚɡɢɫɬɚɬɢɱɟɫɤɨɦɭ��ɧɚɩɪ�, Ⱦ��Ɏɚɣɧɛɟɪɝ���ɬɚɤ�ɢ�
ɩɨ� ɞɢɧɚɦɢɱɟɫɤɨɦɭ� �ɧɚɩɪ�, Ɋɚɜɢ-ɑɚɧɞɚɪ� ɢ� Ʉɧɚɭɫɫ�� ɧɚɝɪɭɠɟɧɢɸ�
ɨɛɪɚɡɰɨɜ� ɫ� ɬɪɟɳɢɧɨɣ�� ɉɪɟɞɥɨɠɟɧɧɵɣ� ɩɨɞɯɨɞ� ɞɟɥɚɟɬ� ɜɨɡɦɨɠɧɵɦ�
ɨɬɤɚɡ� ɨɬ� ɬɪɚɞɢɰɢɨɧɧɨɝɨ� ɦɟɬɨɞɚ�� ɨɫɧɨɜɚɧɧɨɝɨ� ɧɚ� ɜɜɟɞɟɧɢɢ�
ɞɢɧɚɦɢɱɟɫɤɨɣ�ɜɹɡɤɨɫɬɢ�ɪɚɡɪɭɲɟɧɢɹ୍ܭ�ௗ��ɤɨɬɨɪɚɹ�ɜ�ɞɟɣɫɬɜɢɬɟɥɶɧɨɫɬɢ�
ɧɟ�ɹɜɥɹɟɬɫɹ�ɫɜɨɣɫɬɜɨɦ�ɦɚɬɟɪɢɚɥɚ�ɢ�ɧɟ�ɦɨɠɟɬ�ɛɵɬɶ�ɷɮɮɟɤɬɢɜɧɨɣ�ɞɥɹ�
ɨɩɢɫɚɧɢɹ�ɞɢɧɚɦɢɱɟɫɤɨɝɨ�ɪɚɡɪɭɲɟɧɢɹ�ɜ�ɫɢɥɭ�ɟɟ�ɫɢɥɶɧɨɣ�ɡɚɜɢɫɢɦɨɫɬɢ�
ɨɬ�ɢɫɬɨɪɢɢ�ɧɚɝɪɭɠɟɧɢɹ��ɂɡ�ɩɪɨɜɟɞɟɧɧɵɯ�ɪɚɫɱɟɬɨɜ�ɫɬɚɧɨɜɢɬɫɹ�ɬɚɤɠɟ�
ɹɫɧɨ�� ɱɬɨ� ɢ� ɡɚɜɢɫɢɦɨɫɬɶ� ɫɤɨɪɨɫɬɢ� ɬɪɟɳɢɧɵ� ɨɬ� ɤɨɷɮɮɢɰɢɟɧɬɚ�
ɢɧɬɟɧɫɢɜɧɨɫɬɢ� ɧɚɩɪɹɠɟɧɢɣ� ɧɟ� ɦɨɠɟɬ� ɪɚɫɫɦɚɬɪɢɜɚɬɶɫɹ� ɤɚɤ�
ɦɚɬɟɪɢɚɥɶɧɵɣ� ɡɚɤɨɧ�� ɬɚɤ� ɤɚɤ� ɯɚɪɚɤɬɟɪ� ɞɚɧɧɨɣ� ɡɚɜɢɫɢɦɨɫɬɢ�
ɨɩɪɟɞɟɥɹɟɬɫɹ�ɜ�ɬɨɦ�ɱɢɫɥɟ�ɝɟɨɦɟɬɪɢɟɣ�ɨɛɪɚɡɰɚ��ɢɫɬɨɪɢɟɣ�ɢ�ɫɩɨɫɨɛɨɦ�
ɧɚɝɪɭɠɟɧɢɹ� 
 ȼ�ɝɥɚɜɟ�� ɩɨɤɚɡɚɧɨ��ɱɬɨ, ɢɫɩɨɥɶɡɭɹ�ɦɟɬɨɞ�ɤɨɧɟɱɧɵɯ�ɷɥɟɦɟɧɬɨɜ�
ɫ�ɜɧɟɞɪɟɧɧɵɦ�ɤɪɢɬɟɪɢɟɦ�ɪɚɡɞɟɥɟɧɢɹ�ɦɚɬɟɪɢɚɥɚ�ɧɚ�ɨɫɧɨɜɟ�ɤɪɢɬɟɪɢɹ�
ɢɧɤɭɛɚɰɢɨɧɧɨɝɨ� ɜɪɟɦɟɧɢ� ɯɪɭɩɤɨɝɨ� ɪɚɡɪɭɲɟɧɢɹ�� ɜɨɡɦɨɠɧɨ� ɫ�
ɞɨɫɬɚɬɨɱɧɨɣ� ɬɨɱɧɨɫɬɶɸ� ɩɪɟɞɫɤɚɡɵɜɚɬɶ� ɜɫɟ� ɪɚɡɧɨɨɛɪɚɡɢɟ�
ɷɤɫɩɟɪɢɦɟɧɬɚɥɶɧɨ� ɧɚɛɥɸɞɚɟɦɵɯ� ɷɮɮɟɤɬɨɜ, ɫɜɹɡɚɧɧɵɯ� ɫ�
ɪɚɫɩɪɨɫɬɪɚɧɟɧɢɟɦ� ɬɪɟɳɢɧ� ɜ� ɤɜɚɡɢɯɪɭɩɤɢɯ� ɦɚɬɟɪɢɚɥɚɯ�� ɉɨɤɚɡɚɧɨ��
ɱɬɨ�� ɢɫɩɨɥɶɡɭɹ� ɩɨɞɯɨɞ� ɢɧɤɭɛɚɰɢɨɧɧɨɝɨ� ɜɪɟɦɟɧɢ�� ɩɪɟɞɩɨɥɚɝɚɸɳɢɣ�
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ɜɜɟɞɟɧɢɟ� ɨɞɧɨɝɨ� ɞɨɩɨɥɧɢɬɟɥɶɧɨɝɨ� ɩɪɨɱɧɨɫɬɧɨɝɨ� ɩɚɪɚɦɟɬɪɚ��
ɨɬɜɟɱɚɸɳɟɝɨ� ɡɚ� ɨɬɤɥɢɤ� ɩɪɨɱɧɨɫɬɧɵɯ� ɫɜɨɣɫɬɜ�ɦɚɬɟɪɢɚɥɚ� ɧɚ� ɛɵɫɬɪɨ�
ɦɟɧɹɸɳɢɟɫɹ� ɩɨɥɹ� ɧɚɩɪɹɠɟɧɢɣ�� ɨɤɚɡɵɜɚɟɬɫɹ� ɜɨɡɦɨɠɧɵɦ� ɤɨɪɪɟɤɬɧɨ�
ɨɩɢɫɵɜɚɬɶ� ɢɧɢɰɢɚɰɢɸ�� ɪɚɫɩɪɨɫɬɪɚɧɟɧɢɟ� ɢ� ɨɫɬɚɧɨɜɤɭ� ɯɪɭɩɤɢɯ�
ɬɪɟɳɢɧ� ɜ� ɞɢɧɚɦɢɱɟɫɤɢɯ ɭɫɥɨɜɢɹɯ�� ɇɟɨɛɯɨɞɢɦɨɫɬɶ� ɜɜɟɞɟɧɢɹ� ɢ�
ɷɤɫɩɟɪɢɦɟɧɬɚɥɶɧɨɝɨ� ɨɩɪɟɞɟɥɟɧɢɹ� ɜɫɟɝɨ� ɥɢɲɶ� ɨɞɧɨɝɨ� ɩɚɪɚɦɟɬɪɚ� ɜ�
ɞɨɩɨɥɧɟɧɢɟ� ɤ� ɫɬɚɧɞɚɪɬɧɨɦɭ� ɧɚɛɨɪɭ� ɩɪɨɱɧɨɫɬɧɵɯ� ɫɜɨɣɫɬɜ� ɜɵɝɨɞɧɨ�
ɨɬɥɢɱɚɟɬ� ɢɫɩɨɥɶɡɭɟɦɵɣ� ɩɨɞɯɨɞ� ɨɬ� ɞɪɭɝɢɯ� ɱɚɫɬɨ� ɢɫɩɨɥɶɡɭɟɦɵɯ�
ɦɨɞɟɥɟɣ�ɩɨɜɟɞɟɧɢɹ�ɦɚɬɟɪɢɚɥɚ�ɜ�ɞɢɧɚɦɢɱɟɫɤɢɯ�ɭɫɥɨɜɢɹɯ� 
 ȼ� ɝɥɚɜɟ� � ɚɧɚɥɨɝɢɱɧɵɣ� ɩɨɞɯɨɞ� ɢɫɩɨɥɶɡɭɟɬɫɹ� ɞɥɹ�
ɦɨɞɟɥɢɪɨɜɚɧɢɹ�ɜɨɡɧɢɤɧɨɜɟɧɢɹ�� ɪɚɡɜɢɬɢɹ�ɢ�ɨɫɬɚɧɨɜɤɢ�ɪɚɡɪɭɲɟɧɢɹ�ɜ�
ɢɡɧɚɱɚɥɶɧɨ�ɛɟɡɞɟɮɟɤɬɧɵɯ�ɫɪɟɞɚɯ��ɧɚɝɪɭɠɚɟɦɵɯ�ɜɵɫɨɤɨɫɤɨɪɨɫɬɧɵɦɢ�
ɭɞɚɪɧɵɦɢ�ɢ�ɜɡɪɵɜɧɵɦɢ�ɜɨɡɞɟɣɫɬɜɢɹɦɢ�� 
 ȼ� ɩɚɪɚɝɪɚɮɟ� ��� ɩɪɢɜɨɞɢɬɫɹ� ɨɛɡɨɪ� ɥɢɬɟɪɚɬɭɪɵ� ɩɨ�
ɷɤɫɩɟɪɢɦɟɧɬɚɥɶɧɨɦɭ�� ɬɟɨɪɟɬɢɱɟɫɤɨɦɭ� ɢ� ɱɢɫɥɟɧɧɨɦɭ� ɢɫɫɥɟɞɨɜɚɧɢɸ�
ɞɢɧɚɦɢɤɢ�ɯɪɭɩɤɨɝɨ�ɪɚɡɪɭɲɟɧɢɹ�ɢɡɧɚɱɚɥɶɧɨ�ɛɟɡɞɟɮɟɤɬɧɵɯ�ɫɪɟɞ� 
 ȼ�ɩɚɪɚɝɪɚɮɟ� ��2 ɩɪɢ� ɩɨɦɨɳɢ� ɦɟɬɨɞɚ� ɤɨɧɟɱɧɵɯ� ɷɥɟɦɟɧɬɨɜ� ɫ�
ɜɧɟɞɪɟɧɧɵɦ� ɤɪɢɬɟɪɢɟɦ� ɪɚɡɪɭɲɟɧɢɹ� ɧɚ� ɨɫɧɨɜɟ� ɩɨɧɹɬɢɹ 
ɢɧɤɭɛɚɰɢɨɧɧɨɝɨ� ɜɪɟɦɟɧɢ� ɯɪɭɩɤɨɝɨ� ɪɚɡɪɭɲɟɧɢɹ� ɢɡɭɱɚɟɬɫɹ� ɡɚɞɚɱɚ�
ɭɞɚɪɧɨɝɨ� ɞɢɧɚɦɢɱɟɫɤɨɝɨ� ɤɪɚɬɟɪɨɨɛɪɚɡɨɜɚɧɢɹ� ɧɚ� ɩɪɢɦɟɪɟ� ɡɚɞɚɱɢ� ɨ�
ɤɨɧɬɚɤɬɟ ɫɩɭɬɧɢɤɚ�60$57��ɫ�ɩɨɜɟɪɯɧɨɫɬɶɸ�ɥɭɧɵ.  
 �� ɫɟɧɬɹɛɪɹ� ����� ɝɨɞɚ� ɫɩɭɬɧɢɤ� ȿɜɪɨɩɟɣɫɤɨɝɨ� Ʉɨɫɦɢɱɟɫɤɨɝɨ�
Ⱥɝɟɧɬɫɬɜɚ��ȿɄȺ��60$57��ɩɪɨɢɡɜɟɥ�ɠɟɫɬɤɭɸ�ɩɨɫɚɞɤɭ�ɧɚ�ɩɨɜɟɪɯɧɨɫɬɶ�
Ʌɭɧɵ��Ʉɨɧɬɚɤɬ�ɫɩɭɬɧɢɤɚ, ɢɦɟɜɲɟɝɨ�ɮɨɪɦɭ, ɛɥɢɡɤɭɸ�ɤ�ɤɭɛɢɱɟɫɤɨɣ��ɫ�
ɯɚɪɚɤɬɟɪɧɵɦ�ɪɚɡɦɟɪɨɦ�ɩɨɪɹɞɤɚ�ɨɞɧɨɝɨ�ɦɟɬɪɚ��ɢ�ɦɚɫɫɭ�����ɤɢɥɨɝɪɚɦɦ, 
ɫ� ɥɭɧɧɨɣ� ɩɨɜɟɪɯɧɨɫɬɶɸ� ɩɪɨɢɡɨɲɟɥ� ɧɚ� ɫɤɨɪɨɫɬɢ� ɩɨɪɹɞɤɚ� ����� ɦ�ɫ��
ɇɚɛɥɸɞɚɟɦɵɟ� ɪɚɡɦɟɪɵ� ɞɟɮɟɤɬɚ� �ɤɪɚɬɟɪɚ��� ɨɛɪɚɡɨɜɚɜɲɟɝɨɫɹ� ɧɚ�
ɩɨɜɟɪɯɧɨɫɬɢ� Ʌɭɧɵ� ɜ� ɪɟɡɭɥɶɬɚɬɟ� ɤɨɧɬɚɤɬɚ�� ɞɢɚɦɟɬɪ� - 6-��� ɦɟɬɪɨɜ��
ɝɥɭɛɢɧɚ� - �� ɦɟɬɪɚ� ɉɪɢ� ɩɨɦɨɳɢ� ɪɚɡɪɚɛɨɬɚɧɧɨɣ� ɱɢɫɥɟɧɧɨɣ� ɦɨɞɟɥɢ�
ɞɟɥɚɟɬɫɹ�ɩɨɩɵɬɤɚ�ɨɩɪɟɞɟɥɟɧɢɹ�ɪɚɡɦɟɪɨɜ�ɤɪɚɬɟɪɚ��ɨɛɪɚɡɨɜɚɜɲɟɝɨɫɹ�ɧɚ�
ɩɨɜɟɪɯɧɨɫɬɢ�Ʌɭɧɵ�ɞɥɹ�ɩɨɫɥɟɞɭɸɳɟɝɨ�ɫɪɚɜɧɟɧɢɹ�ɫ�ɧɚɛɥɸɞɚɟɦɵɦɢ�ɜ�
ɞɟɣɫɬɜɢɬɟɥɶɧɨɫɬɢ� ɋɜɨɣɫɬɜɚ� ɪɚɡɪɭɲɚɟɦɨɝɨ� ɦɚɬɟɪɢɚɥɚ� ɩɪɢɧɹɬɵ�
ɪɚɜɧɵɦ�ɬɢɩɢɱɧɵɦ�ɞɥɹ�ɡɟɦɧɨɝɨ�ɛɚɡɚɥɶɬɚ�� 
 Ɍɪɚɞɢɰɢɨɧɧɵɣ� ɫɩɨɫɨɛ� ɫɨɡɞɚɧɢɹ� ɧɨɜɨɣ� ɩɨɜɟɪɯɧɨɫɬɢ� ɜ ɦɟɬɨɞɟ�
ɤɨɧɟɱɧɵɯ� ɷɥɟɦɟɧɬɨɜ ɫɜɹɡɚɧ� ɫ� ɪɚɡɞɟɥɟɧɢɟɦ� ɭɡɥɨɜ�� ɗɬɨɬ� ɧɚɢɛɨɥɟɟ�
ɭɞɨɛɧɵɣ� ɜ� ɛɨɥɶɲɢɧɫɬɜɟ� ɫɥɭɱɚɟɜ� ɩɨɞɯɨɞ�� ɬɟɦ� ɧɟ� ɦɟɧɟɟ�� ɫɜɹɡɚɧ� ɫ�
ɞɨɫɬɚɬɨɱɧɨ� ɞɥɢɬɟɥɶɧɵɦɢ� ɩɪɨɰɟɞɭɪɚɦɢ� ɩɟɪɟɪɚɡɛɢɟɧɢɹ� ɢ� ɩɟɪɟɫɱɟɬɚ�
ɩɟɪɟɦɟɳɟɧɢɣ�� ɞɟɮɨɪɦɚɰɢɣ� ɢ� ɫɤɨɪɨɫɬɟɣ� ɧɚ� ɧɨɜɵɟ� ɭɡɥɵ�� Ⱦɥɹ� ɬɨɝɨ, 
ɱɬɨɛɵ�ɝɚɪɚɧɬɢɪɨɜɚɬɶ�ɤɨɪɪɟɤɬɧɨɟ�ɢɧɬɟɝɪɢɪɨɜɚɧɢɹ�ɜ� �3���ɧɟɨɛɯɨɞɢɦɨ�
ɢɫɩɨɥɶɡɨɜɚɬɶ� ɦɚɥɟɧɶɤɢɟ� ɲɚɝɢ� ɩɨ� ɜɪɟɦɟɧɢ�� ȼ� ɷɬɢɯ� ɭɫɥɨɜɢɹɯ�
ɪɚɡɞɟɥɟɧɢɟ� ɭɡɥɨɜ� ɩɪɟɞɫɬɚɜɥɹɟɬɫɹ� ɧɟ� ɥɭɱɲɢɦ� ɪɟɲɟɧɢɟɦ�� ȼ�
ɢɫɩɨɥɶɡɨɜɚɧɧɨɦ�ɦɟɬɨɞɟ�ɤɨɧɟɱɧɵɟ�ɷɥɟɦɟɧɬɵ��ɩɪɟɞɫɬɚɜɥɹɸɳɢɟ�Ʌɭɧɭ��
ɢɡɧɚɱɚɥɶɧɨ�ɧɟ�ɢɦɟɸɬ�ɨɛɳɢɯ�ɭɡɥɨɜ��Ⱦɨ�ɦɨɦɟɧɬɚ�ɪɚɡɪɭɲɟɧɢɹ�ɫɬɟɩɟɧɢ�
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ɫɜɨɛɨɞɵ�ɭɡɥɨɜ��ɧɚɯɨɞɹɳɢɟɫɹ�ɜ�ɨɞɧɨɣ�ɬɨɱɤɟ��ɠɟɫɬɤɨ�ɫɜɹɡɚɧɵ��ɪɢɫɭɧɨɤ�
13). 

 

Ɋɢɫ������Ʉɨɧɟɱɧɨɷɥɟɦɟɧɬɧɚɹ�ɦɨɞɟɥɶ�ɫ�ɷɥɟɦɟɧɬɚɦɢ�ɛɟɡ�ɨɛɳɢɯ�
ɭɡɥɨɜ 

 ɇɚ� ɪɢɫɭɧɤɟ� ��� ɞɚɧɨ� ɫɯɟɦɚɬɢɱɧɨɟ� ɩɪɟɞɫɬɚɜɥɟɧɢɟ� ɜɧɭɬɪɟɧɧɢɯ�
ɬɨɱɟɤ� ɪɚɡɪɭɲɚɟɦɨɝɨ� ɬɟɥɚ�� ɂɡɧɚɱɚɥɶɧɨ� ɫɬɟɩɟɧɢ� ɫɜɨɛɨɞɵ� ɭɡɥɨɜ��
ɧɚɯɨɞɹɳɢɯɫɹ� ɜ� ɨɞɧɨɣ� ɬɨɱɤɟ�� ɫɜɹɡɚɧɵ�� ɍɫɥɨɜɢɟ� ɪɚɡɪɭɲɟɧɢɹ� ���� ɞɥɹ�
ɬɚɤɨɣ�ɬɨɱɤɢ�ɦɨɠɟɬ�ɛɵɬɶ�ɩɟɪɟɩɢɫɚɧɨ� 
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ɝɞɟ� L� ɩɪɢɧɢɦɚɟɬ� ɡɧɚɱɟɧɢɹ� �� ɢ� ���ɉɪɨɫɬɪɚɧɫɬɜɟɧɧɨɟ� ɢɧɬɟɝɪɢɪɨɜɚɧɢɟ�
ɢɫɱɟɡɚɟɬ��ɬ�ɤ��ɜ�ɦɟɬɨɞɟ�ɤɨɧɟɱɧɵɯ�ɷɥɟɦɟɧɬɨɜ�ɧɚɩɪɹɠɟɧɢɹ�ɜ�ɞɚɧɧɨɦ�ɭɡɥɟ�
ɢ� ɬɚɤ� ɩɪɟɞɫɬɚɜɥɹɸɬ� ɫɨɛɨɣ� ɭɫɪɟɞɧɟɧɧɨɟ� ɡɧɚɱɟɧɢɟ� ɩɨ� ɪɚɫɫɬɨɹɧɢɸ�
ɩɨɪɹɞɤɚ�ɪɚɡɦɟɪɚ�ɷɥɟɦɟɧɬɚ� 
 ȼ�ɪɚɦɤɚɯ�ɡɚɞɚɱɢ��ɪɟɲɚɟɦɨɣ�ɱɢɫɥɟɧɧɨ��ɰɢɥɢɧɞɪ�ɞɢɚɦɟɬɪɨɦ�ɜ���
ɦɟɬɪ�ɢ�ɜɵɫɨɬɨɣ�ɜ���ɦɟɬɪ�ɩɚɞɚɟɬ�ɧɚ�ɩɨɥɭɩɪɨɫɬɪɚɧɫɬɜɨ�ɧɚ�ɫɤɨɪɨɫɬɢ������
ɦ�ɫɟɤ�� ɉɥɨɬɧɨɫɬɶ� ɦɚɬɟɪɢɚɥɚ� ɰɢɥɢɧɞɪɚ� ɩɨɞɨɛɪɚɧɚ� ɬɚɤɢɦ� ɨɛɪɚɡɨɦ��
ɱɬɨɛɵ� ɟɝɨ� ɨɛɳɚɹ� ɦɚɫɫɚ� ɪɚɜɧɹɥɚɫɶ� ���� ɤɝ�� Ⱦɥɹ� ɪɟɲɟɧɢɹ� ɡɚɞɚɱɢ�
ɥɢɧɟɣɧɨɣ�ɬɟɨɪɢɢ�ɭɩɪɭɝɨɫɬɢ�ɢɫɩɨɥɶɡɨɜɚɥɫɹ�ɤɨɧɟɱɧɨɷɥɟɦɟɧɬɧɵɣ�ɩɚɤɟɬ�
$16<6�� ȼɵɩɨɥɧɟɧɢɟ� ɭɫɥɨɜɢɹ� ���� ɜɨ� ɜɫɟɯ� ɭɡɥɚɯ� ɨɛɪɚɡɰɚ�
ɤɨɧɬɪɨɥɢɪɨɜɚɥɨɫɶ� ɩɪɢ� ɩɨɦɨɳɢ� ɨɬɞɟɥɶɧɨɣ� ɩɨɞɩɪɨɝɪɚɦɦɵ� ɧɚ� ɹɡɵɤɟ�
$16<6�$'3/��ɇɚ�ɪɢɫɭɧɤɟ����ɧɚ�ɧɟɞɟɮɨɪɦɢɪɨɜɚɧɧɨɣ�ɫɟɬɤɟ�ɨɬɦɟɱɟɧɵ�
ɭɡɥɵ�� ɜ� ɤɨɬɨɪɵɯ� ɩɪɨɢɡɨɲɥɨ� ɪɚɡɞɟɥɟɧɢɟ� ɦɚɬɟɪɢɚɥɚ�� Ɍɚɤɢɦ� ɨɛɪɚɡɨɦ��
ɦɨɠɧɨ� ɨɰɟɧɢɬɶ� ɪɚɡɦɟɪ� ɨɬɩɟɱɚɬɤɚ� �ɤɪɚɬɟɪɚ��� ɨɛɪɚɡɨɜɚɜɲɟɝɨɫɹ� ɜ�
ɪɟɡɭɥɶɬɚɬɟ� ɭɞɚɪɚ� ɫɩɭɬɧɢɤɚ� ɨ� ɩɨɜɟɪɯɧɨɫɬɶ� Ʌɭɧɵ�� Ʉɚɤ� ɜɢɞɧɨ� ɢɡ�
ɩɪɟɞɫɬɚɜɥɟɧɧɵɯ� ɪɟɡɭɥɶɬɚɬɨɜ�� ɩɨɜɪɟɠɞɟɧɧɚɹ� ɡɨɧɚ� ɢɦɟɟɬ� ɞɢɚɦɟɬɪ�
ɩɨɪɹɞɤɚ� ��� ɦɟɬɪɨɜ� ɢ� ɪɚɫɩɪɨɫɬɪɚɧɟɧɚ� ɜɝɥɭɛɶ� ɩɪɢɦɟɪɧɨ� ɧɚ� �� ɦɟɬɪɚ��
Ɂɨɧɭ�� ɝɞɟ�ɦɚɬɟɪɢɚɥ�ɩɨɥɧɨɫɬɶɸ�ɮɪɚɝɦɟɧɬɢɪɨɜɚɧ��ɦɨɠɧɨ�ɨɰɟɧɢɬɶ�ɤɚɤ�
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ɢɦɟɸɳɭɸ������ɦɟɬɪɨɜ�ɜ�ɞɢɚɦɟɬɪɟ�ɢ���ɦɟɬɪɚ�ɜ�ɝɥɭɛɢɧɭ��ɗɬɢ�ɪɟɡɭɥɶɬɚɬɵ�
ɨɱɟɧɶ� ɯɨɪɨɲɨ� ɫɨɜɩɚɞɚɸɬ� ɫ� ɨɰɟɧɤɚɦɢ� ɪɚɡɦɟɪɚ� ɨɛɪɚɡɨɜɚɜɲɟɝɨɫɹ�
ɤɪɚɬɟɪɚ��ɩɪɨɜɟɞɟɧɧɵɦɢ�ȿɜɪɨɩɟɣɫɤɢɦ�Ʉɨɫɦɢɱɟɫɤɢɦ�Ⱥɝɟɧɬɫɬɜɨɦ� 

 

Ɋɢɫ������ɍɡɥɵ��ɜ�ɤɨɬɨɪɵɯ�ɩɪɨɢɡɨɲɥɨ�ɪɚɡɪɭɲɟɧɢɟ. 

 ȼ� ɩɚɪɚɝɪɚɮɟ� 5.3 ɢɡɭɱɚɟɬɫɹ� ɟɳɟ� ɨɞɧɚ� ɡɚɞɚɱɚ�� ɫɜɹɡɚɧɧɚɹ� ɫ�
ɭɞɚɪɧɵɦ� ɤɪɚɬɟɪɨɨɛɪɚɡɨɜɚɧɢɟɦ� - ɦɨɞɟɥɢɪɭɟɬɫɹ ɪɚɡɪɭɲɟɧɢɟ 
ɚɫɮɚɥɶɬɨɛɟɬɨɧɧɨɝɨ� ɩɨɤɪɵɬɢɹ� ɲɢɩɚɦɢ� ɩɪɨɬɢɜɨɫɤɨɥɶɠɟɧɢɹ. ɑɚɫɬɨ�
ɫɱɢɬɚɟɬɫɹ��ɱɬɨ�ɨɫɧɨɜɧɨɣ�ɜɤɥɚɞ�ɜ�ɪɚɡɪɭɲɟɧɢɟ�ɢ�ɞɟɮɨɪɦɚɰɢɸ�ɩɨɤɪɵɬɵɯ�
ɚɫɮɚɥɶɬɨɦ� ɞɨɪɨɠɧɵɯ� ɩɨɤɪɵɬɢɣ� ɜɧɨɫɢɬ� ɬɹɠɟɥɵɣ� ɬɪɚɧɫɩɨɪɬ��
Ⱦɟɣɫɬɜɢɬɟɥɶɧɨ�� ɩɪɢ� ɧɢɡɤɨɫɤɨɪɨɫɬɧɨɦ� ɞɜɢɠɟɧɢɢ� ɬɹɠɟɥɵɟ�
ɬɪɚɧɫɩɨɪɬɧɵɟ�ɫɪɟɞɫɬɜɚ��ɝɪɭɡɨɜɢɤɢ��ɚɜɬɨɛɭɫɵ�ɢ�ɬ�ɞ���ɫɨɡɞɚɸɬ�ɧɚɝɪɭɡɤɢ�
ɧɚ�ɞɨɪɨɠɧɨɟ�ɩɨɤɪɵɬɢɟ�� ɤɨɬɨɪɵɟ� ɡɧɚɱɢɬɟɥɶɧɨ�ɩɪɟɜɵɲɚɸɬ�ɧɚɝɪɭɡɤɢ��
ɫɨɡɞɚɜɚɟɦɵɟ� ɝɨɪɚɡɞɨ� ɛɨɥɟɟ� ɥɟɝɤɢɦɢ� ɚɜɬɨɦɨɛɢɥɹɦɢ�� ȼ� ɷɬɨɦ� ɫɥɭɱɚɟ�
ɞɨɪɨɠɧɨɟ� ɩɨɤɪɵɬɢɟ� ɧɚɝɪɭɠɚɟɬɫɹ� ɤɜɚɡɢɫɬɚɬɢɱɟɫɤɢ�� ɉɪɨɰɟɫɫ�
ɞɟɮɨɪɦɚɰɢɢ� ɢ� ɪɚɡɪɭɲɟɧɢɹ� ɞɨɪɨɠɧɨɝɨ� ɩɨɤɪɵɬɢɹ� ɜ� ɷɬɨɦ� ɫɥɭɱɚɟ�
ɯɨɪɨɲɨ� ɢɡɭɱɟɧ�� ɋɢɬɭɚɰɢɹ� ɦɨɠɟɬ� ɫɭɳɟɫɬɜɟɧɧɨ� ɢɡɦɟɧɢɬɶɫɹ�� ɟɫɥɢ�
ɭɱɟɫɬɶ� ɜɵɫɨɤɨɫɤɨɪɨɫɬɧɨɣ� ɬɪɚɮɢɤ�� ɉɪɢ� ɞɜɢɠɟɧɢɢ� ɩɨ� ɪɨɫɫɢɣɫɤɢɦ�
ɫɤɨɪɨɫɬɧɵɦ�ɚɜɬɨɦɚɝɢɫɬɪɚɥɹɦ�ɦɨɠɧɨ�ɡɚɦɟɬɢɬɶ��ɱɬɨ�ɨɫɧɨɜɧɨɣ�ɭɳɟɪɛ�
ɞɨɪɨɠɧɨɦɭ� ɩɨɤɪɵɬɢɸ� ɩɪɢɯɨɞɢɬɫɹ� ɧɚ� ɥɟɜɵɟ� �ɜɵɫɨɤɨɫɤɨɪɨɫɬɧɵɟ��
ɩɨɥɨɫɵ� ɞɜɢɠɟɧɢɹ�� Ɍɚɤɠɟ� ɜɢɞɧɨ�� ɱɬɨ� ɷɬɢ� ɩɨɜɪɟɠɞɟɧɢɹ� ɜɵɡɜɚɧɵ�
ɷɪɨɡɢɨɧɧɵɦ�ɪɚɡɪɭɲɟɧɢɟɦ�ɩɨɜɟɪɯɧɨɫɬɢ�ɚɫɮɚɥɶɬɚ��ɢɡɧɨɫ��ɫɜɹɡɚɧɧɵɣ�ɫ�
ɜɵɧɨɫɨɦ�ɦɚɬɟɪɢɚɥɚ���ȼ�ɬɨ�ɠɟ�ɜɪɟɦɹ ɬɹɠɟɥɵɟ�ɝɪɭɡɨɜɢɤɢ�ɤɪɚɣɧɟ�ɪɟɞɤɨ�
ɩɟɪɟɞɜɢɝɚɸɬɫɹ� ɩɨ� ɷɬɢɦ� ɩɨɥɨɫɚɦ�� Ɉɱɟɜɢɞɧɨ�� ɷɬɨ� ɩɨɜɪɟɠɞɟɧɢɟ�
ɜɵɡɵɜɚɸɬ� ɛɵɫɬɪɨ� ɞɜɢɠɭɳɢɟɫɹ� ɥɟɝɤɨɜɵɟ� ɚɜɬɨɦɨɛɢɥɢ�� Ⱦɥɹ�
ɚɜɬɨɦɨɛɢɥɹ�� ɞɜɢɠɭɳɟɝɨɫɹ� ɫɨ� ɫɤɨɪɨɫɬɶɸ� ���� ɤɦ�ɱ�� ɜɪɟɦɹ�
ɜɡɚɢɦɨɞɟɣɫɬɜɢɹ� ɲɢɧɵ� ɫ� ɞɨɪɨɝɨɣ� ɫɨɫɬɚɜɥɹɟɬ� ɨɤɨɥɨ� �� ɦɢɥɥɢɫɟɤɭɧɞ��
ɍɞɚɪ�ɲɢɩɚ�ɲɢɧɵ�ɨ�ɩɨɜɟɪɯɧɨɫɬɶ�ɞɨɪɨɝɢ�ɞɥɢɬɫɹ��-��ɦɢɤɪɨɫɟɤɭɧɞɵ��ɢ�
ɷɧɟɪɝɢɹ� ɷɬɨɝɨ� ɭɞɚɪɚ� ɭɜɟɥɢɱɢɜɚɟɬɫɹ� ɩɪɨɩɨɪɰɢɨɧɚɥɶɧɨ� ɤɜɚɞɪɚɬɭ�



�� 

ɫɤɨɪɨɫɬɢ� ɬɪɚɧɫɩɨɪɬɧɨɝɨ� ɫɪɟɞɫɬɜɚ�� Ʌɨɝɢɱɧɨ� ɩɪɟɞɩɨɥɨɠɢɬɶ�� ɱɬɨ�
ɨɫɧɨɜɧɚɹ�ɩɪɢɱɢɧɚ�ɷɪɨɡɢɨɧɧɨɝɨ�ɩɨɜɪɟɠɞɟɧɢɹ�ɥɟɜɵɯ�ɩɨɥɨɫ�ɞɜɢɠɟɧɢɹ�
ɧɚ� ɜɵɫɨɤɨɫɤɨɪɨɫɬɧɵɯ� ɞɨɪɨɝɚɯ� - ɷɬɨ� ɪɟɡɭɥɶɬɚɬ� ɭɞɚɪɨɜ�ɲɢɩɚɦɢ�ɲɢɧ�
ɬɪɚɧɫɩɨɪɬɧɵɯ�ɫɪɟɞɫɬɜ��ɞɜɢɠɭɳɢɯɫɹ�ɫ�ɛɨɥɶɲɨɣ�ɫɤɨɪɨɫɬɶɸ� 
 ɂɡɭɱɚɸɬɫɹ ɭɫɥɨɜɢɹ��ɤɨɬɨɪɵɟ�ɦɨɝɭɬ�ɩɪɢɜɨɞɢɬɶ�ɤ�ɨɛɪɚɡɨɜɚɧɢɸ�
ɪɚɡɪɭɲɟɧɢɹ� ɜ� ɚɫɮɚɥɶɬɨɛɟɬɨɧɧɨɦ� ɩɨɤɪɵɬɢɢ� ɩɪɢ� ɭɞɚɪɟ� ɫɨ� ɫɬɨɪɨɧɵ�
ɚɜɬɨɦɨɛɢɥɶɧɨɝɨ�ɲɢɩɚ�ɩɪɨɬɢɜɨɫɤɨɥɶɠɟɧɢɹ��ɉɨ�ɩɨɫɬɚɧɨɜɤɟ�ɪɟɲɚɟɦɚɹ�
ɡɚɞɚɱɚ� ɨɱɟɧɶ� ɛɥɢɡɤɚ� ɡɚɞɚɱɟ�� ɨɩɢɫɚɧɧɨɣ� ɜ� ɩɚɪɚɝɪɚɮɟ� ����� Ɋɚɡɧɢɰɚ�
ɫɨɫɬɨɢɬ� ɜ� ɞɪɭɝɢɯ� ɫɜɨɣɫɬɜɚɯ� ɪɚɡɪɭɲɚɟɦɨɝɨ� ɦɚɬɟɪɢɚɥɚ� ɢ� ɞɪɭɝɢɯ�
ɩɚɪɚɦɟɬɪɚɯ�ɭɞɚɪɧɢɤɚ�ɢ� ɟɝɨ�ɧɚɱɚɥɶɧɨɣ�ɫɤɨɪɨɫɬɢ��ɇɚ�ɪɢɫɭɧɤɟ����ɞɥɹ�
ɩɪɢɦɟɪɚ� ɩɪɟɞɫɬɚɜɥɟɧɨ� ɱɢɫɥɟɧɧɨɟ� ɪɟɲɟɧɢɟ�� ɩɨɥɭɱɚɟɦɨɟ� ɞɥɹ� ɩɨɥɹ 
ɝɨɪɢɡɨɧɬɚɥɶɧɵɯ� ɧɚɩɪɹɠɟɧɢɣ� ɜ� ɩɪɨɰɟɫɫɟ� ɤɨɧɬɚɤɬɚ� ɚɜɬɨɦɨɛɢɥɶɧɨɝɨ�
ɲɢɩɚ�ɫ�ɚɫɮɚɥɶɬɨɛɟɬɨɧɧɵɦ�ɩɨɤɪɵɬɢɟɦ. 

 
Ɋɢɫ������ɉɨɥɟ�ɝɨɪɢɡɨɧɬɚɥɶɧɵɯ�ɧɚɩɪɹɠɟɧɢɣ�ɜ�ɩɪɨɰɟɫɫɟ�ɤɨɧɬɚɤɬɚ�

ɲɢɩɚ�ɫ�ɚɫɮɚɥɶɬɨɛɟɬɨɧɧɵɦ�ɩɨɤɪɵɬɢɟɦ 
 
 ɉɨ� ɪɟɡɭɥɶɬɚɬɚɦ� ɦɨɞɟɥɢɪɨɜɚɧɢɹ� ɫɬɪɨɢɬɫɹ� ɡɚɜɢɫɢɦɨɫɬɶ�
ɤɪɢɬɢɱɟɫɤɨɣ�ɫɤɨɪɨɫɬɢ�ɚɜɬɨɦɨɛɢɥɹ��ɩɪɢ�ɞɨɫɬɢɠɟɧɢɢ�ɤɨɬɨɪɨɣ�ɫɥɟɞɭɟɬ�
ɨɠɢɞɚɬɶ�ɧɚɱɚɥɚ�ɦɢɤɪɨɪɚɫɬɪɟɫɤɢɜɚɧɢɹ� ɚɫɮɚɥɶɬɨɛɟɬɨɧɧɨɝɨ�ɩɨɤɪɵɬɢɹ�
ɨɬ�ɦɨɞɭɥɹ�ɭɩɪɭɝɨɫɬɢ�ɚɫɮɚɥɶɬɨɛɟɬɨɧɚ �Ɋɢɫɭɧɨɤ����� 

 
Ɋɢɫ. 16. Ɂɚɜɢɫɢɦɨɫɬɶ�ɤɪɢɬɢɱɟɫɤɨɣ�ɫɤɨɪɨɫɬɢ�ɚɜɬɨɦɨɛɢɥɹ��ɩɪɢ�

ɞɨɫɬɢɠɟɧɢɢ ɤɨɬɨɪɨɣ�ɫɥɟɞɭɟɬ�ɨɠɢɞɚɬɶ�ɧɚɱɚɥɚ�ɦɢɤɪɨɪɚɫɬɪɟɫɤɢɜɚɧɢɹ�
ɚɫɮɚɥɶɬɨɛɟɬɨɧɧɨɝɨ�ɩɨɤɪɵɬɢɹ, ɨɬ�ɦɨɞɭɥɹ�ɭɩɪɭɝɨɫɬɢ�ɚɫɮɚɥɶɬɨɛɟɬɨɧɚ 



�� 

 
 ɉɨɤɚɡɚɧɨ�� ɱɬɨ� ɞɥɹ� ɫɬɚɧɞɚɪɬɧɨɝɨ� ɚɫɮɚɥɶɬɨɛɟɬɨɧɚ� ɤɪɢɬɢɱɟɫɤɚɹ�
ɫɤɨɪɨɫɬɶ� ɚɜɬɨɦɨɛɢɥɹ� �ɫɬɚɧɞɚɪɬɧɵɟ� ɲɢɩɵ�� ɢɞɟɚɥɶɧɨ�
ɫɛɚɥɚɧɫɢɪɨɜɚɧɧɨɟ�ɤɨɥɟɫɨ��ɨɩɬɢɦɚɥɶɧɨɟ�ɞɚɜɥɟɧɢɟ�ɜ�ɲɢɧɟ��ɫɨɫɬɚɜɥɹɟɬ�
���ɤɦ�ɱ��ɗɬɢ�ɪɚɫɱɟɬɵ�ɯɨɪɨɲɨ�ɤɨɪɪɟɥɢɪɭɸɬɫɹ�ɫ�ɞɚɧɧɵɦɢ�ɞɨɪɨɠɧɵɯ�
ɫɥɭɠɛ�Ɏɢɧɥɹɧɞɢɢ��ɝɞɟ�ɜ�ɩɟɪɢɨɞ�ɩɪɢɦɟɧɟɧɢɹ�ɲɢɩɨɜ�ɨɝɪɚɧɢɱɢɜɚɟɬɫɹ�
ɫɤɨɪɨɫɬɶ�ɞɜɢɠɟɧɢɹ�ɬɪɚɧɫɩɨɪɬɚ�����ɤɦ�ɱ��ɢ�ɪɚɡɪɟɲɟɧɵ�ɤ�ɩɪɢɦɟɧɟɧɢɸ�
ɲɢɩɵ� ɦɟɧɶɲɟɣ� ɦɚɫɫɵ�� ɉɨɤɚɡɚɧɨ� ɜɥɢɹɧɢɟ� ɦɨɞɭɥɹ� ɭɩɪɭɝɨɫɬɢ� ɧɚ�
ɩɨɪɨɝɨɜɵɟ�ɫɤɨɪɨɫɬɧɵɟ�ɯɚɪɚɤɬɟɪɢɫɬɢɤɢ�ɬɪɚɧɫɩɨɪɬɚ��ɂɡ�ɩɪɢɜɟɞɟɧɧɵɯ�
ɪɚɫɱɟɬɨɜ� ɫɥɟɞɭɟɬ�� ɱɬɨ� ɭɦɟɧɶɲɟɧɢɟ� ɦɨɞɭɥɹ� ɭɩɪɭɝɨɫɬɢ� ɫɥɨɹ� ɢɡɧɨɫɚ�
ɩɨɡɜɨɥɹɟɬ� ɡɧɚɱɢɬɟɥɶɧɨ� ɭɜɟɥɢɱɢɬɶ� ɤɪɢɬɢɱɟɫɤɢɟ� ɫɤɨɪɨɫɬɢ�
ɚɜɬɨɦɨɛɢɥɟɣ��ɜɥɟɤɭɳɢɟ�ɡɚ�ɫɨɛɨɣ�ɷɪɨɡɢɨɧɧɨɟ�ɪɚɡɪɭɲɟɧɢɟ�ɞɨɪɨɠɧɨɝɨ�
ɩɨɥɨɬɧɚ�� ɱɬɨ� ɞɚɟɬ� ɜɨɡɦɨɠɧɨɫɬɶ� ɭɩɪɚɜɥɟɧɢɹ� ɩɪɨɰɟɫɫɚɦɢ� ɩɨɹɜɥɟɧɢɹ�
ɢɡɧɨɫɚ� 
 ȼ� ɩɚɪɚɝɪɚɮɟ� ��� ɱɢɫɥɟɧɧɨ� ɢɫɫɥɟɞɭɟɬɫɹ� ɡɚɞɚɱɚ�
ɜɵɫɨɤɨɫɤɨɪɨɫɬɧɨɝɨ� ɩɪɨɛɢɜɚɧɢɹ� ɩɪɟɝɪɚɞ�� ɢɡɝɨɬɨɜɥɟɧɧɵɯ� ɢɡ� ɉɆɆȺ�
ɜɵɫɨɤɨɫɤɨɪɨɫɬɧɵɦɢ� ɦɟɬɚɥɥɢɱɟɫɤɢɦɢ� ɭɞɚɪɧɢɤɚɦɢ�� ɂɡɭɱɟɧɢɟ�
ɷɮɮɟɤɬɨɜ� ɢ� ɦɨɞɟɥɢɪɨɜɚɧɢɟ� ɜ� ɡɚɞɚɱɚɯ� ɩɪɨɛɢɜɚɧɢɹ� ɦɚɬɟɪɢɚɥɨɜ� ɢ�
ɤɨɧɫɬɪɭɤɰɢɣ� ɩɪɢ� ɞɢɧɚɦɢɱɟɫɤɢɯ� ɜɵɫɨɤɨɫɤɨɪɨɫɬɧɵɯ� ɜɨɡɞɟɣɫɬɜɢɹɯ�
ɢɦɟɟɬ�ɛɨɥɶɲɨɟ�ɩɪɚɤɬɢɱɟɫɤɨɟ�ɡɧɚɱɟɧɢɟ�ɞɥɹ�ɢɧɠɟɧɟɪɧɵɯ�ɩɪɢɥɨɠɟɧɢɣ��
Ɉɛɥɚɫɬɢ�� ɞɥɹ� ɤɨɬɨɪɵɯ� ɜɚɠɧɵ� ɷɮɮɟɤɬɵ� ɞɢɧɚɦɢɱɟɫɤɨɝɨ� ɩɪɨɛɢɜɚɧɢɹ, 
ɞɨɫɬɚɬɨɱɧɨ� ɲɢɪɨɤɨ� ɪɚɫɩɪɨɫɬɪɚɧɟɧɵ� ɧɚ� ɩɪɚɤɬɢɤɟ�� ɩɪɨɟɤɬɢɪɨɜɚɧɢɟ�
ɫɢɫɬɟɦ� ɜɨɟɧɧɨɣ� ɡɚɳɢɬɵ� �ɩɭɥɟɧɟɩɪɨɛɢɜɚɟɦɵɟ� ɠɢɥɟɬɵ�� ɛɪɨɧɹ�
ɬɪɚɧɫɩɨɪɬɧɵɯ�ɫɪɟɞɫɬɜ�ɢ�ɬ��ɞ����ɚɜɬɨɦɨɛɢɥɟɫɬɪɨɟɧɢɟ��ɛɟɡɨɩɚɫɧɨɫɬɶ�ɩɪɢ�
ɚɜɚɪɢɹɯ��� ɚɜɢɚɰɢɹ� ɢ� ɤɨɫɦɨɧɚɜɬɢɤɚ� �ɭɞɚɪɵ� ɩɬɢɰ�� ɭɝɪɨɡɚ� ɫɨ� ɫɬɨɪɨɧɵ�
ɤɨɫɦɢɱɟɫɤɨɝɨ ɦɭɫɨɪɚ��ɷɪɨɡɢɹ�ɥɨɩɚɬɨɤ�ɬɭɪɛɢɧɵ�ɬɜɟɪɞɵɦɢ�ɱɚɫɬɢɰɚɦɢ���
ɬɟɪɪɨɪɢɫɬɢɱɟɫɤɚɹ� ɭɝɪɨɡɚ�� ɷɥɟɤɬɪɨɧɢɤɚ� �ɩɚɞɟɧɢɟ� ɩɨɪɬɚɬɢɜɧɵɯ�
ɭɫɬɪɨɣɫɬɜ� ɧɚ� ɬɜɟɪɞɵɟ� ɩɨɜɟɪɯɧɨɫɬɢ�� ɢ� ɬ�� ɞ�� ɗɤɫɩɟɪɢɦɟɧɬɚɥɶɧɨɟ�
ɢɡɭɱɟɧɢɟ� ɷɮɮɟɤɬɨɜ� ɭɞɚɪɧɨɝɨ� ɪɚɡɪɭɲɟɧɢɹ� ɦɚɬɟɪɢɚɥɨɜ� ɬɪɟɛɭɟɬ�
ɡɧɚɱɢɬɟɥɶɧɵɯ�ɜɪɟɦɟɧɧɵɯ�ɢ�ɮɢɧɚɧɫɨɜɵɯ�ɡɚɬɪɚɬ��ɗɬɨ�ɜ�ɩɟɪɜɭɸ�ɨɱɟɪɟɞɶ�
ɫɜɹɡɚɧɨ�ɫ�ɬɪɟɛɨɜɚɧɢɹɦɢ�ɤ�ɧɚɝɪɭɠɚɸɳɢɦ�ɭɫɬɪɨɣɫɬɜɚɦ��ɛɟɡɨɩɚɫɧɨɫɬɢ��
ɧɚɥɢɱɢɸ� ɜɵɫɨɤɨɫɤɨɪɨɫɬɧɵɯ� ɫɢɫɬɟɦ� ɪɟɝɢɫɬɪɚɰɢɢ� ɢ� ɬɨɱɧɨɣ�
ɫɢɧɯɪɨɧɢɡɚɰɢɢ�ɨɛɨɪɭɞɨɜɚɧɢɹ��Ʉɪɨɦɟ�ɬɨɝɨ��ɷɬɢ�ɷɤɫɩɟɪɢɦɟɧɬɵ�ɦɨɝɭɬ�
ɛɵɬɶ� ɞɨɜɨɥɶɧɨ� ɞɨɪɨɝɨɫɬɨɹɳɢɦɢ�� ȼ� ɷɬɨɣ� ɫɜɹɡɢ�� ɱɢɫɥɟɧɧɨɟ�
ɦɨɞɟɥɢɪɨɜɚɧɢɟ�ɜ�ɡɚɞɚɱɚɯ�ɩɪɨɛɢɜɚɧɢɹ�ɩɪɢɨɛɪɟɬɚɟɬ�ɨɫɨɛɭɸ�ɰɟɧɧɨɫɬɶ, 
ɬɚɤ� ɤɚɤ� ɦɨɠɟɬ� ɫɥɭɠɢɬɶ� ɢɧɫɬɪɭɦɟɧɬɨɦ� ɞɥɹ� ɨɩɬɢɦɢɡɚɰɢɢ�
ɷɤɫɩɟɪɢɦɟɧɬɚɥɶɧɵɯ� ɢɫɫɥɟɞɨɜɚɧɢɣ� ɢ� ɩɪɨɟɤɬɢɪɨɜɚɧɢɹ� ɢɡɞɟɥɢɣ�
ɛɥɚɝɨɞɚɪɹ� ɩɨɫɬɨɹɧɧɨ� ɪɚɫɬɭɳɢɦ ɜɨɡɦɨɠɧɨɫɬɹɦ� ɫɨɜɪɟɦɟɧɧɵɯ�
ɜɵɱɢɫɥɢɬɟɥɶɧɵɯ�ɫɢɫɬɟɦ� ȼ�ɪɚɛɨɬɟ�ɩɨɤɚɡɚɧɚ ɩɪɢɦɟɧɢɦɨɫɬɶ�ɤɪɢɬɟɪɢɹ�
ɢɧɤɭɛɚɰɢɨɧɧɨɝɨ� ɜɪɟɦɟɧɢ� ɞɥɹ� ɦɨɞɟɥɢɪɨɜɚɧɢɹ� ɪɚɡɪɭɲɟɧɢɹ� ɜ� ɬɚɤɨɝɨ�
ɪɨɞɚ�ɡɚɞɚɱɚɯ� 
 Ƚɪɭɩɩɨɣ� ɷɤɫɩɟɪɢɦɟɧɬɚɬɨɪɨɜ� ɇɢɠɟɝɨɪɨɞɫɤɨɝɨ 
ɝɨɫɭɞɚɪɫɬɜɟɧɧɨɝɨ ɭɧɢɜɟɪɫɢɬɟɬɚ� �ɩɪɨɮ�� Ⱥ�Ɇ�� Ȼɪɚɝɨɜ ɢ� ɞɪ�� ɛɵɥɢ�



�� 

ɩɪɨɜɟɞɟɧɵ�ɷɤɫɩɟɪɢɦɟɧɬɚɥɶɧɵɟ�ɢɫɫɥɟɞɨɜɚɧɢɹ��ɜ�ɤɨɬɨɪɵɯ ɤɜɚɞɪɚɬɧɵɟ�
ɩɥɚɫɬɢɧɵ�ɢɡ�ɉɆɆȺ�ɫ�ɪɚɡɦɟɪɚɦɢ����ɦɦ�ɧɚ����ɦɦ�ɢ�ɬɨɥɳɢɧɚɦɢ��ɦɦ��
�ɦɦ�ɢ� ��ɦɦ� ɡɚɠɢɦɚɥɢɫɶ� ɜ� ɫɩɟɰɢɚɥɶɧɨɦ�ɮɢɤɫɢɪɭɸɳɟɦ� ɭɫɬɪɨɣɫɬɜɟ. 
ɇɚɝɪɭɠɟɧɢɟ� ɩɪɨɢɡɜɨɞɢɥɨɫɶ� ɩɪɢ� ɩɨɦɨɳɢ� ɜɵɫɨɤɨɫɤɨɪɨɫɬɧɵɯ�
ɭɞɚɪɧɢɤɨɜ�� ɧɨɪɦɚɥɶɧɨ� ɭɞɚɪɹɸɳɢɯ� ɜ� ɰɟɧɬɪ� ɩɥɚɫɬɢɧɵ�� ɍɞɚɪɧɢɤɢ�
ɩɪɟɞɫɬɚɜɥɹɥɢ�ɫɨɛɨɣ�ɫɬɚɥɶɧɵɟ�ɰɢɥɢɧɞɪɵ�ɫ�ɞɢɚɦɟɬɪɨɦ���ɦɦ��ɞɥɢɧɨɣ����
ɦɦ� ɢ� ɦɚɫɫɨɣ� ���� ɝɪɚɦɦɚ�� Ɉɛɨɪɭɞɨɜɚɧɢɟ� ɧɚ� ɨɫɧɨɜɟ� ɝɚɡɨɜɨɣ� ɩɭɲɤɢ�
ɩɨɡɜɨɥɹɥɨ�ɪɚɡɝɨɧɹɬɶ�ɞɚɧɧɵɟ�ɭɞɚɪɧɢɤɢ�ɞɨ�ɩɪɨɢɡɜɨɥɶɧɨɣ� ɫɤɨɪɨɫɬɢ�ɜ�
ɩɪɟɞɟɥɚɯ�ɨɬ����ɦ�ɫ�ɞɨ�����ɦ�ɫ��ɇɚɱɚɥɶɧɚɹ��ɞɨ�ɫɨɭɞɚɪɟɧɢɹ�ɫ�ɩɥɚɫɬɢɧɨɣ�
ɢɡ�ɉɆɆȺ��ɫɤɨɪɨɫɬɶ�ɭɞɚɪɧɢɤɚ�ɫ�ɜɵɫɨɤɨɣ�ɬɨɱɧɨɫɬɶɸ�ɮɢɤɫɢɪɨɜɚɥɚɫɶ�
ɩɪɢ�ɩɨɦɨɳɢ�ɷɥɟɤɬɪɨɦɚɝɧɢɬɧɵɯ�ɞɚɬɱɢɤɨɜ��Ɋɚɡɪɭɲɟɧɢɟ�ɩɥɚɫɬɢɧɵ�ɩɪɢ�
ɭɞɚɪɟ�� ɚ ɬɚɤɠɟ� ɫɤɨɪɨɫɬɶ� ɭɞɚɪɧɢɤɚ� ɩɨɫɥɟ� ɩɪɨɛɢɜɚɧɢɹ� ɩɥɚɫɬɢɧɵ�
ɮɢɤɫɢɪɨɜɚɥɢɫɶ� ɩɪɢ� ɩɨɦɨɳɢ� ɜɵɫɨɤɨɫɤɨɪɨɫɬɧɨɣ� ɜɢɞɟɨɫɴɟɦɤɢ�� ȼ�
ɩɪɨɜɟɞɟɧɧɵɯ� ɷɤɫɩɟɪɢɦɟɧɬɚɯ� ɞɥɹ� ɬɪɟɯ� ɪɚɡɧɵɯ� ɬɨɥɳɢɧ� ɩɥɚɫɬɢɧ� ɢɡ�
ɉɆɆȺ� ɢɫɫɥɟɞɨɜɚɥɚɫɶ� ɡɚɜɢɫɢɦɨɫɬɶ� ɫɤɨɪɨɫɬɢ� ɭɞɚɪɧɢɤɚ� ɩɨɫɥɟ�
ɩɪɨɛɢɜɚɧɢɹ� ɩɥɚɫɬɢɧɵ� ɨɬ� ɧɚɱɚɥɶɧɨɣ� ɫɤɨɪɨɫɬɢ� ɭɞɚɪɧɢɤɚ�� Ɉɫɨɛɨɟ�
ɜɧɢɦɚɧɢɟ� ɜ� ɢɫɫɥɟɞɨɜɚɧɢɹɯ� ɭɞɟɥɹɥɨɫɶ� ɫɤɨɪɨɫɬɹɦ, ɛɥɢɡɤɢɦ� ɤ�
ɛɚɥɥɢɫɬɢɱɟɫɤɨɦɭ� ɩɪɟɞɟɥɭ� ± ɤɪɢɬɢɱɟɫɤɨɣ� ɫɤɨɪɨɫɬɢ� ɭɞɚɪɧɢɤɚ�� ɩɪɢ�
ɤɨɬɨɪɨɣ�ɩɪɨɢɫɯɨɞɢɬ�ɩɪɨɛɢɜɚɧɢɟ�ɰɟɥɢ� 
 ɍɫɥɨɜɢɹ, ɫɨɨɬɜɟɬɫɬɜɭɸɳɢɟ� ɩɪɨɢɡɜɟɞɟɧɧɵɦ� ɷɤɫɩɟɪɢɦɟɧɬɚɦ, 
ɦɨɞɟɥɢɪɭɸɬɫɹ�ɫ�ɢɫɩɨɥɶɡɨɜɚɧɢɟɦ�ɱɢɫɥɟɧɧɨɣ�ɫɯɟɦɵ�ɧɚ�ɨɫɧɨɜɟ�ɦɟɬɨɞɚ�
ɤɨɧɟɱɧɵɯ� ɷɥɟɦɟɧɬɨɜ� ɫ� ɜɧɟɞɪɟɧɧɵɦ� ɤɪɢɬɟɪɢɟɦ� ɪɚɡɪɭɲɟɧɢɹ�
ɢɧɤɭɛɚɰɢɨɧɧɨɝɨ�ɜɪɟɦɟɧɢ��Ɉɫɨɛɚɹ�ɫɥɨɠɧɨɫɬɶ�ɱɢɫɥɟɧɧɨɣ�ɪɟɚɥɢɡɚɰɢɢ�ɜ�
ɞɚɧɧɨɦ�ɫɥɭɱɚɟ�ɫɨɫɬɨɹɥɚ�ɜ�ɬɨɦ��ɱɬɨ�ɩɨɫɬɚɧɨɜɤɚ�ɡɚɞɚɱɢ�ɹɜɥɹɟɬɫɹ�ɫɭɝɭɛɨ�
ɬɪɟɯɦɟɪɧɨɣ� ɢ� ɧɟɬ� ɜɨɡɦɨɠɧɨɫɬɢ� ɢɫɩɨɥɶɡɨɜɚɧɢɹ� ɭɩɪɨɳɟɧɧɨɣ�
ɞɜɭɦɟɪɧɨɣ� ɡɚɞɚɱɢ�� Ȼɵɥ� ɪɚɡɪɚɛɨɬɚɧ� ɩɨɞɯɨɞ�� ɩɨɡɜɨɥɹɸɳɢɣ�
ɪɟɚɥɢɡɨɜɚɬɶ� ɤɪɢɬɟɪɢɣ� ɪɚɡɪɭɲɟɧɢɹ� ɢɧɤɭɛɚɰɢɨɧɧɨɝɨ� ɜɪɟɦɟɧɢ� ɞɥɹ�
ɩɨɥɧɵɯ�ɬɪɟɯɦɟɪɧɵɯ�ɱɢɫɥɟɧɧɵɯ�ɦɨɞɟɥɟɣ� 
 ɇɚ� ɪɢɫɭɧɤɟ� ��� ɩɪɢɜɨɞɢɬɫɹ� ɫɪɚɜɧɟɧɢɟ� ɜɧɟɲɧɟɝɨ� ɜɢɞɚ�
ɢɫɩɵɬɚɧɧɵɯ�ɩɥɚɫɬɢɧ�ɢɡ�ɉɆɆȺ�ɩɪɢ�ɪɚɡɥɢɱɧɵɯ�ɧɚɱɚɥɶɧɵɯ�ɫɤɨɪɨɫɬɹɯ�
ɭɞɚɪɧɢɤɚ� 
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Ɋɢɫ������ɋɪɚɜɧɟɧɢɟ�ɜɧɟɲɧɟɝɨ�ɜɢɞɚ�ɢɫɩɵɬɚɧɧɵɯ�ɩɥɚɫɬɢɧɨɤ�ɢɡ�ɉɆɆȺ�
ɩɪɢ�ɪɚɡɥɢɱɧɵɯ�ɧɚɱɚɥɶɧɵɯ�ɫɤɨɪɨɫɬɹɯ�ɭɞɚɪɧɢɤɚ��ɋɥɟɜɚ�± ɪɟɡɭɥɶɬɚɬɵ�

ɧɚɬɭɪɧɵɯ�ɷɤɫɩɟɪɢɦɟɧɬɨɜ��ɫɩɪɚɜɚ�± ɪɟɡɭɥɶɬɚɬɵ�ɱɢɫɥɟɧɧɨɝɨ�
ɦɨɞɟɥɢɪɨɜɚɧɢɹ�� 

 
 Ɍɚɤɠɟ ɩɪɢɜɟɞɟɦ� ɫɪɚɜɧɟɧɢɟ ɡɚɜɢɫɢɦɨɫɬɢ� ɫɤɨɪɨɫɬɢ� ɭɞɚɪɧɢɤɚ�
ɩɨɫɥɟ� ɩɪɨɛɢɜɚɧɢɹ� ɦɢɲɟɧɢ� ɨɬ� ɧɚɱɚɥɶɧɨɣ� ɫɤɨɪɨɫɬɢ�� ɧɚɛɥɸɞɚɟɦɵɟ� ɜ�
ɷɤɫɩɟɪɢɦɟɧɬɟ�� ɫ� ɚɧɚɥɨɝɢɱɧɵɦɢ� ɡɚɜɢɫɢɦɨɫɬɹɦɢ�� ɩɨɥɭɱɚɟɦɵɦɢ� ɜ�
ɪɟɡɭɥɶɬɚɬɟ�ɦɨɞɟɥɢɪɨɜɚɧɢɹ��Ɋɟɡɭɥɶɬɚɬɵ�ɩɪɟɞɫɬɚɜɥɟɧɵ�ɧɚ�ɪɢɫɭɧɤɟ�18. 

 
Ɋɢɫ������Ɂɚɜɢɫɢɦɨɫɬɶ�ɫɤɨɪɨɫɬɢ�ɭɞɚɪɧɢɤɚ�ɩɨɫɥɟ�ɩɪɨɛɢɜɚɧɢɹ�ɦɢɲɟɧɢ�

ɨɬ�ɧɚɱɚɥɶɧɨɣ�ɫɤɨɪɨɫɬɢ�ɭɞɚɪɧɢɤɚ� 
 

 Ʉɚɤ� ɜɢɞɧɨ� ɢɡ� ɩɪɟɞɫɬɚɜɥɟɧɧɵɯ� ɞɚɧɧɵɯ�� ɞɥɹ� ɜɫɟɯ� ɬɪɟɯ�
ɢɫɫɥɟɞɨɜɚɧɧɵɯ�ɷɤɫɩɟɪɢɦɟɧɬɚɥɶɧɨ�ɬɨɥɳɢɧ�ɩɪɟɝɪɚɞ�ɷɤɫɩɟɪɢɦɟɧɬɚɥɶɧɨ�
ɧɚɛɥɸɞɚɟɦɵɟ�ɡɚɜɢɫɢɦɨɫɬɢ�ɨɱɟɧɶ�ɯɨɪɨɲɨ�ɫɨɜɩɚɞɚɸɬ�ɫ�ɪɟɡɭɥɶɬɚɬɚɦɢ�
ɱɢɫɥɟɧɧɨɝɨ�ɦɨɞɟɥɢɪɨɜɚɧɢɹ� 



�� 

 ȼ� ɩɚɪɚɝɪɚɮɟ� ��� ɫ� ɢɫɩɨɥɶɡɨɜɚɧɢɟɦ� ɚɧɚɥɨɝɢɱɧɨɣ� ɦɨɞɟɥɢ�
ɢɡɭɱɚɟɬɫɹ� ɮɪɚɝɦɟɧɬɚɰɢɹ� ɩɪɟɝɪɚɞ, ɢɡɝɨɬɨɜɥɟɧɧɵɯ� ɢɡ� ɤɟɪɚɦɢɤ� ZrO2 
�<�2��� ɢ� $O�2�, ɩɪɢ� ɜɵɫɨɤɨɫɤɨɪɨɫɬɧɨɦ� ɭɞɚɪɟ�� ɂɡɭɱɟɧɨ� ɜɥɢɹɧɢɟ�
ɪɚɡɥɢɱɧɵɯ�ɩɚɪɚɦɟɬɪɨɜ�ɦɚɬɟɪɢɚɥɚ�ɧɚ�ɛɚɥɥɢɫɬɢɱɟɫɤɢɟ�ɯɚɪɚɤɬɟɪɢɫɬɢɤɢ�
ɤɟɪɚɦɢɱɟɫɤɢɯ�ɦɚɬɟɪɢɚɥɨɜ�ɢ�ɯɚɪɚɤɬɟɪɢɫɬɢɤɢ�ɩɪɨɰɟɫɫɚ�ɞɢɧɚɦɢɱɟɫɤɨɣ�
ɮɪɚɝɦɟɧɬɚɰɢɢ� �ɞɪɨɛɥɟɧɢɹ�� Ɋɚɫɩɪɟɞɟɥɟɧɢɟ�ɪɚɡɦɟɪɨɜ�ɨɫɤɨɥɤɨɜ�ɛɵɥɨ�
ɨɰɟɧɟɧɨ� ɞɥɹ� ɪɚɡɥɢɱɧɵɯ� ɫɤɨɪɨɫɬɟɣ� ɭɞɚɪɧɢɤɚ�� ȼɨ� ɜɫɟɯ� ɫɥɭɱɚɹɯ�
ɪɚɫɩɪɟɞɟɥɟɧɢɟ� ɞɥɹ� ɦɟɥɤɢɯ� ɮɪɚɝɦɟɧɬɨɜ� ɩɨɞɱɢɧɹɟɬɫɹ� ɫɬɟɩɟɧɧɨɦɭ�
ɡɚɤɨɧɭ��ɩɪɹɦɚɹ�ɥɢɧɢɹ�ɜ�ɥɨɝɚɪɢɮɦɢɱɟɫɤɢɯ�ɤɨɨɪɞɢɧɚɬɚɯ���ɚ�ɞɥɹ�ɛɨɥɟɟ�
ɤɪɭɩɧɵɯ� ɮɪɚɝɦɟɧɬɨɜ� ɧɚɛɥɸɞɚɸɬɫɹ� ɪɚɫɯɨɠɞɟɧɢɹ�� Ɍɚɤɨɟ� ɩɨɜɟɞɟɧɢɟ�
ɯɚɪɚɤɬɟɪɧɨ�ɞɥɹ�ɞɢɧɚɦɢɱɟɫɤɨɝɨ�ɞɪɨɛɥɟɧɢɹ�ɯɪɭɩɤɢɯ�ɦɚɬɟɪɢɚɥɨɜ� 
 ȼ� ɩɚɪɚɝɪɚɮɟ� ��� ɫɮɨɪɦɭɥɢɪɨɜɚɧɵ� ɨɫɧɨɜɧɵɟ� ɪɟɡɭɥɶɬɚɬɵ, 
ɩɪɟɞɫɬɚɜɥɟɧɧɵɟ�ɜ�ɝɥɚɜɟ��. 
 ȼ� ɝɥɚɜɚɯ� �� ɢ� � ɩɨɤɚɡɚɧɨ�� ɱɬɨ� ɤɪɢɬɟɪɢɣ� ɢɧɤɭɛɚɰɢɨɧɧɨɝɨ�
ɜɪɟɦɟɧɢ, ɩɨɡɜɨɥɹɟɬ� ɩɪɟɞɫɤɚɡɵɜɚɬɶ� ɲɢɪɨɱɚɣɲɢɣ� ɞɢɚɩɚɡɨɧ�
ɷɤɫɩɟɪɢɦɟɧɬɚɥɶɧɨ� ɧɚɛɥɸɞɚɟɦɵɯ� ɷɮɮɟɤɬɨɜ�� ɫɜɹɡɚɧɧɵɯ� ɫ�ɞɢɧɚɦɢɤɨɣ�
ɪɚɡɪɭɲɟɧɢɹ�ɤɜɚɡɢɯɪɭɩɤɢɯ�ɫɪɟɞ� ɋɥɟɞɭɟɬ�ɨɬɦɟɬɢɬɶ��ɱɬɨ�ɢɫɩɨɥɶɡɭɟɦɵɣ�
ɩɨɞɯɨɞ�ɧɟ�ɫɨɞɟɪɠɢɬ�ɩɨɞɝɨɧɨɱɧɵɯ�ɩɚɪɚɦɟɬɪɨɜ��ȼɫɟ�ɢɫɩɨɥɶɡɨɜɚɧɧɵɟ�
ɩɚɪɚɦɟɬɪɵ� ɦɚɬɟɪɢɚɥɚ� ɜɡɹɬɵ� ɢɡ� ɩɚɫɩɨɪɬɚ� ɦɚɬɟɪɢɚɥɚ� ɥɢɛɨ� ɢɡ� ɛɨɥɟɟ�
ɪɚɧɧɢɯ� ɪɚɛɨɬ�� ɂɫɩɨɥɶɡɭɟɦɵɣ� ɩɨɞɯɨɞ� ɩɪɟɞɩɨɥɚɝɚɟɬ� ɨɞɢɧ�
ɞɨɩɨɥɧɢɬɟɥɶɧɵɣ� ɩɪɨɱɧɨɫɬɧɨɣ� ɩɚɪɚɦɟɬɪ� ɩɨ� ɫɪɚɜɧɟɧɢɸ� ɫɨ 
ɫɬɚɧɞɚɪɬɧɵɦɢ� ɩɚɪɚɦɟɬɪɚɦɢ� ɦɚɬɟɪɢɚɥɚ� Ɋɟɡɭɥɶɬɚɬɵ� ɦɨɞɟɥɢɪɨɜɚɧɢɹ 
ɨɱɟɧɶ ɯɨɪɨɲɨ� ɫɨɜɩɚɞɚɸɬ� ɫ� ɷɤɫɩɟɪɢɦɟɧɬɚɥɶɧɵɦɢ� ɧɚɛɥɸɞɟɧɢɹɦɢ. 
Ɍɚɤɢɦ� ɨɛɪɚɡɨɦ�� ɦɨɠɧɨ� ɡɚɤɥɸɱɢɬɶ�� ɱɬɨ ɪɚɡɪɚɛɨɬɚɧɧɵɣ� ɱɢɫɥɟɧɧɵɣ�
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ɪɚɡɪɭɲɟɧɢɹ� ɞɥɹ� ɲɢɪɨɤɨɝɨ� ɤɥɚɫɫɚ� ɤɜɚɡɢɯɪɭɩɤɢɯ� ɦɚɬɟɪɢɚɥɨɜ� ɜ�
ɲɢɪɨɱɚɣɲɟɦ�ɞɢɚɩɚɡɨɧɟ�ɫɤɨɪɨɫɬɟɣ�ɧɚɝɪɭɠɟɧɢɹ. 
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