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ɗɤɨɥɨɝɢɱɟɫɤɢɣ� ɦɨɧɢɬɨɪɢɧɝ� ɨɩɚɫɧɵɯ� ɩɪɨɦɵɲɥɟɧɧɵɯ� ɨɛɴɟɤɬɨɜ��
ɫɨɜɪɟɦɟɧɧɵɟ� ɞɨɫɬɢɠɟɧɢɹ�� ɩɟɪɫɩɟɤɬɢɜɵ� ɢ� ɨɛɟɫɩɟɱɟɧɢɟ� ɷɤɨɥɨɝɢɱɟɫɤɨɣ�
ɛɟɡɨɩɚɫɧɨɫɬɢ� ɧɚɫɟɥɟɧɢɹ�� ɫɛɨɪɧɢɤ� ɧɚɭɱɧɵɯ ɬɪɭɞɨɜ� ɩɨ� ɦɚɬɟɪɢɚɥɚɦ� �-ɣ�
ȼɫɟɪɨɫɫɢɣɫɤɨɣ� ɧɚɭɱɧɨ-ɩɪɚɤɬɢɱɟɫɤɨɣ� ɤɨɧɮɟɪɟɧɰɢɢ�� ɋɚɪɚɬɨɜ�� ɈɈɈ�
©Ⱥɦɢɪɢɬª����������58 ɫ���ISBN 978-5-00140-911-3 

 
ɋɛɨɪɧɢɤ� ɧɚɭɱɧɵɯ� ɫɬɚɬɟɣ� ɫɨɫɬɚɜɥɟɧ� ɩɨ ɦɚɬɟɪɢɚɥɚɦ 3-ɣ�ȼɫɟɪɨɫɫɢɣɫɤɨɣ ɧɚɭɱɧɨ-

ɩɪɚɤɬɢɱɟɫɤɨɣ� ɤɨɧɮɟɪɟɧɰɢɢ� ©ɗɤɨɥɨɝɢɱɟɫɤɢɣ� ɦɨɧɢɬɨɪɢɧɝ� ɨɩɚɫɧɵɯ� ɩɪɨɦɵɲɥɟɧɧɵɯ�
ɨɛɴɟɤɬɨɜ�� ɫɨɜɪɟɦɟɧɧɵɟ� ɞɨɫɬɢɠɟɧɢɹ�� ɩɟɪɫɩɟɤɬɢɜɵ� ɢ� ɨɛɟɫɩɟɱɟɧɢɟ� ɷɤɨɥɨɝɢɱɟɫɤɨɣ�
ɛɟɡɨɩɚɫɧɨɫɬɢ� ɧɚɫɟɥɟɧɢɹª�� ɤɨɬɨɪɚɹ� ɩɪɨɜɨɞɢɥɚɫɶ� 25-��� ɧɨɹɛɪɹ� ����� ɝ�� ɜ ɋȽɌɍ� ɢɦɟɧɢ�
Ƚɚɝɚɪɢɧɚ� ɘ�Ⱥ�� ɜ� ɪɚɦɤɚɯ� ɜɫɟɪɨɫɫɢɣɫɤɨɝɨ� ɧɚɭɱɧɨ-ɨɛɳɟɫɬɜɟɧɧɨɝɨ� ɮɨɪɭɦɚ�
©ɗɤɨɥɨɝɢɱɟɫɤɢɣ�ɮɨɪɫɚɣɬª�ɩɪɢ�ɩɨɞɞɟɪɠɤɟ� ɮɟɞɟɪɚɥɶɧɨɝɨ ɝɨɫɭɞɚɪɫɬɜɟɧɧɨɝɨ ɭɧɢɬɚɪɧɨɝɨ 
ɩɪɟɞɩɪɢɹɬɢɹ ©Ɏɟɞɟɪɚɥɶɧɵɣ� ɷɤɨɥɨɝɢɱɟɫɤɢɣ� ɨɩɟɪɚɬɨɪª� ɢ� ɮɟɞɟɪɚɥɶɧɨɝɨ ɧɚɭɱɧɨ-
ɨɛɪɚɡɨɜɚɬɟɥɶɧɨɝɨ ɤɨɧɫɨɪɰɢɭɦɚ ©ɉɟɪɟɞɨɜɵɟ�ɗɤɨɌɟɯɧɨɥɨɝɢɢª� 

ȼ� ɫɛɨɪɧɢɤɟ� ɩɪɟɞɫɬɚɜɥɟɧɵ� ɫɬɚɬɶɢ� ɩɨ� ɪɚɡɞɟɥɚɦ: ɦɟɬɨɞɨɥɨɝɢɱɟɫɤɢɟ� ɚɫɩɟɤɬɵ�
ɷɤɨɥɨɝɢɱɟɫɤɨɝɨ� ɦɨɧɢɬɨɪɢɧɝɚ� ɨɩɚɫɧɵɯ� ɩɪɨɦɵɲɥɟɧɧɵɯ� ɨɛɴɟɤɬɨɜ� ɢ� ɩɪɨɝɧɨɡɢɪɨɜɚɧɢɟ�
ɫɨɫɬɨɹɧɢɹ� ɚɧɬɪɨɩɨɝɟɧɧɨ� ɧɚɪɭɲɟɧɧɵɯ� ɬɟɪɪɢɬɨɪɢɣ� ɷɤɨɥɨɝɢɱɟɫɤɢɟ�� ɷɤɨɧɨɦɢɱɟɫɤɢɟ� ɢ�
ɫɨɰɢɚɥɶɧɵɟ� ɩɪɨɛɥɟɦɵ� ɡɚɝɪɹɡɧɟɧɢɹ� ɬɟɪɪɢɬɨɪɢɣ� ɨɩɚɫɧɵɦɢ� ɨɬɯɨɞɚɦɢ�� ɩɪɚɜɨɜɵɟ� ɢ�
ɷɤɨɧɨɦɢɱɟɫɤɢɟ� ɚɫɩɟɤɬɵ� ɷɤɨɥɨɝɢɱɟɫɤɨɣ� ɩɨɥɢɬɢɤɢ� ɜ� ɫɮɟɪɟ� ɭɬɢɥɢɡɚɰɢɢ� ɨɬɯɨɞɨɜ� ɢ�
ɨɛɟɫɩɟɱɟɧɢɹ�ɷɤɨɥɨɝɢɱɟɫɤɨɣ�ɛɟɡɨɩɚɫɧɨɫɬɢ� ɫɨɜɪɟɦɟɧɧɵɟ�ɢɧɮɨɪɦɚɰɢɨɧɧɵɟ�ɬɟɯɧɨɥɨɝɢɢ�ɜ�
ɷɤɨɥɨɝɢɱɟɫɤɨɦ� ɦɨɧɢɬɨɪɢɧɝɟ� ɨɩɚɫɧɵɯ� ɩɪɨɦɵɲɥɟɧɧɵɯ� ɨɛɴɟɤɬɨɜ�� Ⱥ� ɬɚɤɠɟ� ɪɚɛɨɬɵ��
ɩɨɫɜɹɳɟɧɧɵɟ� ɫɨɜɪɟɦɟɧɧɵɦ� ɦɟɬɨɞɚɦ ɜɵɹɜɥɟɧɢɹ� ɷɤɨɬɨɤɫɢɤɚɧɬɨɜ� ɜ� ɨɛɴɟɤɬɚɯ�
ɨɤɪɭɠɚɸɳɟɣ� ɫɪɟɞɵ� ɢ� ɨɰɟɧɤɟ ɢɯ� ɜɨɡɞɟɣɫɬɜɢɹ� ɧɚ� ɷɤɨɫɢɫɬɟɦɵ� ɢ� ɡɞɨɪɨɜɶɟ� ɱɟɥɨɜɟɤɚ� 
ɨɛɨɫɧɨɜɚɧɢɸ ɪɚɰɢɨɧɚɥɶɧɨɣ� ɫɢɫɬɟɦɵ� ɦɨɧɢɬɨɪɢɧɝɨɜɵɯ� ɧɚɛɥɸɞɟɧɢɣ� ɡɚ� ɫɨɫɬɨɹɧɢɟɦ�
ɨɤɪɭɠɚɸɳɟɣ� ɫɪɟɞɵ� ɩɪɨɢɡɜɨɞɫɬɜɟɧɧɨ-ɬɟɯɧɢɱɟɫɤɢɯ� ɤɨɦɩɥɟɤɫɨɜ� ɩɨ� ɨɛɪɚɛɨɬɤɟ��
ɭɬɢɥɢɡɚɰɢɢ� ɢ� ɨɛɟɡɜɪɟɠɢɜɚɧɢɸ� ɨɬɯɨɞɨɜ� ,� ɢ� ,,� ɤɥɚɫɫɨɜ� ɨɩɚɫɧɨɫɬɢ� ɪɚɡɪɚɛɨɬɤɟ 
ɢɧɧɨɜɚɰɢɨɧɧɵɯ� ɦɟɬɨɞɨɜ� ɷɤɨɥɨɝɢɱɟɫɤɨɣ� ɪɟɚɛɢɥɢɬɚɰɢɢ� ɚɧɬɪɨɩɨɝɟɧɧɨ� ɧɚɪɭɲɟɧɧɵɯ�
ɬɟɪɪɢɬɨɪɢɣ� ɢ� ɦɚɬɟɦɚɬɢɱɟɫɤɨɦɭ ɦɨɞɟɥɢɪɨɜɚɧɢɸ ɨɰɟɧɤɢ� ɬɨɤɫɢɱɧɨɫɬɢ� ɤɫɟɧɨɛɢɨɬɢɤɨɜ��
ɪɢɫɤɨɜ� ɡɞɨɪɨɜɶɸ� ɧɚɫɟɥɟɧɢɹ� ɢ� ɷɮɮɟɤɬɢɜɧɨɫɬɢ� ɬɟɯɧɨɥɨɝɢɱɟɫɤɢɯ� ɫɢɫɬɟɦ� ɧɚ�
ɩɪɨɢɡɜɨɞɫɬɜɟɧɧɨ-ɬɟɯɧɢɱɟɫɤɢɯ� ɤɨɦɩɥɟɤɫɚɯ� ɩɨ� ɨɛɪɚɛɨɬɤɟ�� ɭɬɢɥɢɡɚɰɢɢ� ɢ�
ɨɛɟɡɜɪɟɠɢɜɚɧɢɸ�ɨɬɯɨɞɨɜ�,�ɢ�,,�ɤɥɚɫɫɨɜ�ɨɩɚɫɧɨɫɬɢ�  

ɉɪɟɞɧɚɡɧɚɱɚɟɬɫɹ� ɞɥɹ� ɧɚɭɱɧɵɯ� ɪɚɛɨɬɧɢɤɨɜ�� ɩɪɟɩɨɞɚɜɚɬɟɥɟɣ�� ɚɫɩɢɪɚɧɬɨɜ�
ɢ ɫɬɭɞɟɧɬɨɜ��ɫɩɟɰɢɚɥɢɡɢɪɭɸɳɢɯɫɹ�ɜ�ɨɛɥɚɫɬɢ�ɷɤɨɥɨɝɢɢ�  
 

Ɋɟɞɚɤɰɢɨɧɧɚɹ�ɤɨɥɥɟɝɢɹ� 
 

ɞɨɤɬɨɪ�ɛɢɨɥɨɝɢɱɟɫɤɢɯ�ɧɚɭɤ��ɩɪɨɮɟɫɫɨɪ�ȿ�ɂ��Ɍɢɯɨɦɢɪɨɜɚ��ɨɬɜ��ɪɟɞɚɤɬɨɪ�� 
ɤɚɧɞɢɞɚɬ�ɛɢɨɥɨɝɢɱɟɫɤɢɯ�ɧɚɭɤ��ɞɨɰɟɧɬ�Ɉ�ȼ��Ⱥɛɪɨɫɢɦɨɜɚ� 
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Ɇɟɬɨɞɨɥɨɝɢɱɟɫɤɢɟ�ɚɫɩɟɤɬɵ�ɷɤɨɥɨɝɢɱɟɫɤɨɝɨ�ɦɨɧɢɬɨɪɢɧɝɚ�
ɨɩɚɫɧɵɯ ɩɪɨɦɵɲɥɟɧɧɵɯ�ɨɛɴɟɤɬɨɜ�ɢ�ɩɪɨɝɧɨɡɢɪɨɜɚɧɢɟ�
ɫɨɫɬɨɹɧɢɹ�ɚɧɬɪɨɩɨɝɟɧɧɨ ɧɚɪɭɲɟɧɧɵɯ�ɬɟɪɪɢɬɨɪɢɣ 

 
 

Ɍ�ɇ��Ⱥɠɨɝɢɧɚ��Ɇ�Ⱥ��ɋɚɡɵɤɢɧɚ 
 

ɎȽȺɈɍ�ȼɈ�©ɘɠɧɵɣ�ɮɟɞɟɪɚɥɶɧɵɣ�ɭɧɢɜɟɪɫɢɬɟɬª��ɝ��Ɋɨɫɬɨɜ-ɧɚ-Ⱦɨɧɭ� 
 

ɂɇɌȿȽɊȺɅɖɇȺə�ɌɈɄɋɂɑɇɈɋɌɖ�ɉɈɑȼ�ɊɈɋɌɈȼɋɄɈɃ�
ɈȻɅȺɋɌɂ 

 
ȼ�ɞɚɧɧɨɣ� ɫɬɚɬɶɟ� ɪɚɫɫɦɨɬɪɟɧɚ� ɬɨɤɫɢɱɧɨɫɬɶ�ɩɨɱɜ�Ɋɨɫɬɨɜɫɤɨɣ�ɨɛɥɚɫɬɢ�ɪɚɡɥɢɱɧɵɯ�

ɤɚɬɟɝɨɪɢɣ� ɰɟɥɟɜɨɝɨ� ɧɚɡɧɚɱɟɧɢɹ�� Ⱦɥɹ� ɨɩɪɟɞɟɥɟɧɢɹ� ɢɧɬɟɝɪɚɥɶɧɨɣ� ɬɨɤɫɢɱɧɨɫɬɢ� ɛɵɥ�
ɢɫɩɨɥɶɡɨɜɚɧ� ɩɪɢɪɨɞɧɵɣ� ɰɟɥɶɧɨɤɥɟɬɨɱɧɵɣ� ɛɚɤɬɟɪɢɚɥɶɧɵɣ� lux-ɛɢɨɫɟɧɫɨɪ� Vibrio 
aquamarinus ȼɄɉɆ�ȼ-11245. ȼ�ɪɚɛɨɬɟ�ɛɵɥɨ�ɢɫɫɥɟɞɨɜɚɧɨ����ɨɛɪɚɡɰɚ�ɩɨɱɜ��ɨɬɧɟɫɟɧɧɵɯ�
ɤ� �� ɤɚɬɟɝɨɪɢɹɦ�� Ȼɢɨɬɟɫɬɢɪɨɜɚɧɢɟ� ɢɧɬɟɝɪɚɥɶɧɨɣ� ɬɨɤɫɢɱɧɨɫɬɢ� ɩɨɤɚɡɚɥɨ�� ɱɬɨ� ���� ɩɪɨɛ�
ɩɨɱɜɵ� ɬɨɤɫɢɱɧɵ�� ����� ɜɵɫɨɤɨɬɨɤɫɢɱɧɵ�� ȼɫɟ� ɜɵɫɨɤɨɬɨɤɫɢɱɧɵɟ� ɨɛɪɚɡɰɵ� ɨɬɧɨɫɹɬɫɹ� ɤ�
ɤɚɬɟɝɨɪɢɢ�ɩɪɨɦɵɲɥɟɧɧɵɯ�ɩɨɱɜ� 

 
Ɋɨɫɬɨɜɫɤɚɹ� ɨɛɥɚɫɬɶ� ± ɪɚɡɜɢɬɵɣ� ɚɝɪɚɪɧɵɣ� ɢ� ɩɪɨɦɵɲɥɟɧɧɵɣ� ɰɟɧɬɪ�

Ɋɨɫɬɨɜɫɤɨɣ� ɨɛɥɚɫɬɢ�� Ɋɚɡɜɢɬɢɟ� ɚɝɪɚɪɧɨɝɨ� ɫɟɤɬɨɪɚ� ɢ� ɩɪɨɦɵɲɥɟɧɧɨɫɬɢ��
ɜɵɫɨɤɚɹ� ɩɥɨɬɧɨɫɬɶ� ɧɚɫɟɥɟɧɢɹ� ɨɛɭɫɥɚɜɥɢɜɚɸɬ� ɡɧɚɱɢɬɟɥɶɧɵɟ� ɷɤɨɥɨɝɢɱɟɫɤɢɟ�
ɩɪɨɛɥɟɦɵ�� ɡɚɝɪɹɡɧɟɧɢɟ� ɚɬɦɨɫɮɟɪɧɨɝɨ�ɜɨɡɞɭɯɚ�� ɜɨɞɵ�ɢ�ɩɨɱɜɵ��ɧɟɪɟɲɟɧɧɵɟ�
ɩɪɨɛɥɟɦɵ ɭɬɢɥɢɡɚɰɢɢ� ɨɬɯɨɞɨɜ� ɩɪɨɢɡɜɨɞɫɬɜɚ� ɢ� ɩɨɬɪɟɛɥɟɧɢɹ�� ɡɚɝɪɹɡɧɟɧɢɟ�
ɜɨɞɧɵɯ� ɨɛɴɟɤɬɨɜ� ɧɟɨɱɢɳɟɧɧɵɦɢ� ɢ� ɧɟɞɨɫɬɚɬɨɱɧɨ� ɨɱɢɳɟɧɧɵɦɢ� ɫɬɨɱɧɵɦɢ�
ɜɨɞɚɦɢ�� ɩɪɨɛɥɟɦɵ� ɪɟɫɬɪɭɤɬɭɪɢɡɚɰɢɢ� ɭɝɨɥɶɧɨɣ� ɩɪɨɦɵɲɥɟɧɧɨɫɬɢ�
ȼɨɫɬɨɱɧɨɝɨ� Ⱦɨɧɛɚɫɫɚ�� ɧɟɯɜɚɬɤɚ� ɡɟɥɟɧɨɝɨ� ɮɨɧɞɚ� ɜ� ɤɪɭɩɧɵɯ� ɝɨɪɨɞɚɯ� ɢ�
ɞɪɭɝɢɟ [1]. 

Ⱦɥɹ� ɨɰɟɧɤɢ� ɫɬɟɩɟɧɢ� ɧɟɝɚɬɢɜɧɵɯ� ɢɡɦɟɧɟɧɢɣ� ɜ� ɨɤɪɭɠɚɸɳɟɣ� ɫɪɟɞɟ�
ɨɫɭɳɟɫɬɜɥɹɸɬ� ɷɤɨɥɨɝɢɱɟɫɤɢɣ� ɦɨɧɢɬɨɪɢɧɝ� ± ɫɢɫɬɟɦɭ� ɧɚɛɥɸɞɟɧɢɣ� ɢ�
ɤɨɧɬɪɨɥɹ�ɡɚ�ɢɡɦɟɧɟɧɢɹɦɢ�ɜ�ɫɨɫɬɚɜɟ�ɢ�ɮɭɧɤɰɢɹɯ�ɪɚɡɥɢɱɧɵɯ�ɷɤɨɥɨɝɢɱɟɫɤɢɯ�
ɫɢɫɬɟɦ�� ɂɡɭɱɟɧɢɟ� ɢ� ɤɨɧɬɪɨɥɶ� ɫɨɫɬɨɹɧɢɹ� ɨɤɪɭɠɚɸɳɟɣ� ɫɪɟɞɵ� ɜɤɥɸɱɚɸɬ�
ɢɫɫɥɟɞɨɜɚɧɢɹ�ɬɚɤɢɯ�ɩɪɢɪɨɞɧɵɯ�ɪɟɫɭɪɫɨɜ��ɤɚɤ�ɚɬɦɨɫɮɟɪɧɵɣ�ɜɨɡɞɭɯ��ɜɨɞɵ��
ɩɨɱɜɵ�� ɫ� ɰɟɥɶɸ� ɨɩɪɟɞɟɥɟɧɢɹ� ɜ� ɧɢɯ� ɩɨɥɥɸɬɚɧɬɨɜ�� ɧɚɪɭɲɚɸɳɢɯ�
ɷɤɨɥɨɝɢɱɟɫɤɨɟ�ɪɚɜɧɨɜɟɫɢɟ�ɜ�ɩɨɱɜɟ�>2].  

ɉɪɢɦɟɧɟɧɢɟ�ɦɟɬɨɞɨɜ�ɯɢɦɢɱɟɫɤɨɝɨ�ɚɧɚɥɢɡɚ�ɞɚɟɬ�ɪɟɡɭɥɶɬɚɬɵ��ɤɨɬɨɪɵɟ�
ɫɬɚɧɨɜɹɬɫɹ�ɢɫɬɨɱɧɢɤɨɦ�ɢɧɮɨɪɦɚɰɢɢ�ɨ�ɫɨɫɬɨɹɧɢɢ�ɤɨɧɤɪɟɬɧɵɯ�ɤɨɦɩɨɧɟɧɬɨɜ�
ɨɤɪɭɠɚɸɳɟɣ�ɫɪɟɞɵ�ɢ�ɩɪɨɰɟɫɫɚɯ�ɜ�ɷɬɢɯ�ɨɛɥɚɫɬɹɯ��Ɉɞɧɚɤɨ�ɢɫɫɥɟɞɨɜɚɧɢɹ��ɜ�
ɤɨɬɨɪɵɯ� ɢɫɩɨɥɶɡɭɸɬɫɹ� ɷɬɢ� ɦɟɬɨɞɵ�� ɨɛɵɱɧɨ� ɬɪɭɞɨɟɦɤɢ� ɢ� ɬɪɟɛɭɸɬ� ɦɧɨɝɨ�
ɜɪɟɦɟɧɢ�� ɱɬɨ� ɫɭɳɟɫɬɜɟɧɧɨ� ɜɥɢɹɟɬ� ɧɚ� ɫɬɨɢɦɨɫɬɶ� ɩɪɨɜɟɞɟɧɢɹ� ɯɢɦɢɱɟɫɤɢɯ�
ɚɧɚɥɢɡɨɜ��Ȼɨɥɟɟ�ɬɨɝɨ��ɦɧɨɝɢɟ�ɢɡ�ɷɬɢɯ�ɦɟɬɨɞɨɜ�ɦɨɠɧɨ�ɢɫɩɨɥɶɡɨɜɚɬɶ�ɬɨɥɶɤɨ�
ɜ�ɥɚɛɨɪɚɬɨɪɧɵɯ�ɭɫɥɨɜɢɹɯ��ɢ�ɷɬɨ�ɨɝɪɚɧɢɱɟɧɢɟ�ɩɪɢɜɨɞɢɬ�ɤ�ɞɨɩɨɥɧɢɬɟɥɶɧɵɦ�
ɡɚɞɟɪɠɤɚɦ�ɦɟɠɞɭ�ɷɬɚɩɚɦɢ�ɨɬɛɨɪɚ�ɢ�ɚɧɚɥɢɡɚ�ɨɛɪɚɡɰɨɜ [3]. 
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Ɇɟɬɨɞɵ� ɨɰɟɧɤɢ� ɡɚɝɪɹɡɧɟɧɢɹ� ɨɤɪɭɠɚɸɳɟɣ� ɫɪɟɞɵ�� ɩɪɢɦɟɧɹɟɦɵɟ� ɜ�
ɧɚɫɬɨɹɳɢɣ�ɦɨɦɟɧɬ�� ɜɟɫɶɦɚ�ɪɚɡɧɨɨɛɪɚɡɧɵ��ɋɪɟɞɢ�ɧɢɯ�ɜɵɞɟɥɹɸɬɫɹ�ɦɟɬɨɞɵ�
ɛɢɨɬɟɫɬɢɪɨɜɚɧɢɹ� ɫ� ɩɪɢɦɟɧɟɧɢɟɦ� ɰɟɥɶɧɨɤɥɟɬɨɱɧɵɯ� ɛɚɤɬɟɪɢɚɥɶɧɵɯ�
ɥɸɦɢɧɟɫɰɟɧɬɧɵɯ ɛɢɨɫɟɧɫɨɪɨɜ�� Ⱦɚɧɧɵɟ� ɦɟɬɨɞɵ� ɨɬɥɢɱɚɸɬɫɹ� ɜɵɫɨɤɨɣ�
ɱɭɜɫɬɜɢɬɟɥɶɧɨɫɬɶɸ�� ɩɪɨɢɡɜɨɞɢɬɟɥɶɧɨɫɬɶɸ�� ɷɤɫɩɪɟɫɫɧɨɫɬɶɸ� ɢ�
ɛɢɨɥɨɝɢɱɟɫɤɨɣ� ɚɞɟɤɜɚɬɧɨɫɬɶɸ ɜ� ɫɨɱɟɬɚɧɢɢ� ɫ� ɷɤɨɧɨɦɢɱɟɫɤɨɣ�
ɷɮɮɟɤɬɢɜɧɨɫɬɶɸ�� ȼ� ɤɚɱɟɫɬɜɟ� ɛɢɨɥɨɝɢɱɟɫɤɨɣ� ɱɚɫɬɢ� ɬɚɤɢɯ� ɛɢɨɫɟɧɫɨɪɨɜ�
ɢɫɩɨɥɶɡɭɸɬɫɹ�ɤɚɤ�ɩɪɢɪɨɞɧɵɟ�ɲɬɚɦɦɵ�ɥɸɦɢɧɟɫɰɟɧɬɧɵɯ�ɦɢɤɪɨɨɪɝɚɧɢɡɦɨɜ��
ɬɚɤ�ɢ� ɝɟɧɧɨ-ɢɧɠɟɧɟɪɧɵɟ�ɲɬɚɦɦɵ��ɜ�ɤɨɬɨɪɵɯ�ɝɟɧɵ-ɪɟɩɨɪɬɟɪɵ�ɩɨɫɬɚɜɥɟɧɵ�
ɩɨɞ� ɤɨɧɬɪɨɥɶ� ɪɚɡɥɢɱɧɵɯ�� ɤɚɤ� ɩɪɚɜɢɥɨ�� ɢɧɞɭɰɢɪɭɟɦɵɯ� ɬɨɤɫɢɤɚɧɬɚɦɢ��
ɩɪɨɦɨɬɨɪɨɜ� 

Ɇɟɬɨɞɵ�� ɨɫɧɨɜɚɧɧɵɟ� ɧɚ� ɢɫɩɨɥɶɡɨɜɚɧɢɢ� ɥɸɦɢɧɟɫɰɟɧɰɢɢ�� ɛɨɥɟɟ�
ɩɪɟɞɩɨɱɬɢɬɟɥɶɧɵ�ɞɥɹ� ɷɤɨɥɨɝɢɱɟɫɤɨɝɨ�ɦɨɧɢɬɨɪɢɧɝɚ��ɗɬɨ� ɨɛɴɹɫɧɹɟɬɫɹ� ɬɟɦ��
ɱɬɨ�ɛɢɥɸɦɢɧɟɫɰɟɧɰɢɹ�ɩɪɟɞɩɨɥɚɝɚɟɬ�ɛɵɫɬɪɨɟ�ɜɪɟɦɹ�ɨɬɤɥɢɤɚ��ɨɬ�ɧɟɫɤɨɥɶɤɢɯ�
ɫɟɤɭɧɞ�ɞɨ�ɧɟɫɤɨɥɶɤɢɯ�ɦɢɧɭɬ��ɢ�ɜɵɫɨɤɭɸ�ɱɭɜɫɬɜɢɬɟɥɶɧɨɫɬɶ� 

ȼ� ɫɜɹɡɢ� ɫ� ɜɵɲɟɫɤɚɡɚɧɧɵɦ�� ɰɟɥɶɸ� ɞɚɧɧɨɣ� ɪɚɛɨɬɵ� ɹɜɢɥɚɫɶ� ɨɰɟɧɤɚ�
ɨɛɳɟɣ� �ɢɧɬɟɝɪɚɥɶɧɨɣ�� ɬɨɤɫɢɱɧɨɫɬɢ� ɩɨɱɜɵ� ɪɚɡɧɵɯ� ɤɚɬɟɝɨɪɢɣ� ɰɟɥɟɜɨɝɨ�
ɧɚɡɧɚɱɟɧɢɹ� 

Ⱦɥɹ� ɢɫɫɥɟɞɨɜɚɧɢɹ� ɛɵɥɢ� ɨɬɨɛɪɚɧɵ� ɩɪɨɛɵ� ɩɨɱɜɵ� ɧɚ� ɬɟɪɪɢɬɨɪɢɢ�
Ɋɨɫɬɨɜɫɤɨɣ�ɨɛɥɚɫɬɢ�ɢ�ɝ��Ɋɨɫɬɨɜɚ-ɧɚ-Ⱦɨɧɭ��ɤɨɬɨɪɵɟ�ɜ�ɪɚɡɧɨɣ�ɫɬɟɩɟɧɢ�ɛɵɥɢ�
ɩɨɞɜɟɪɠɟɧɵ� ɚɧɬɪɨɩɨɝɟɧɧɨɣ� ɧɚɝɪɭɡɤɟ�� Ʉɥɚɫɫɢɮɢɤɚɰɢɹ� ɩɨɱɜ� ɩɨ� ɢɯ�
ɧɚɡɧɚɱɟɧɢɸ� ɩɪɨɢɡɜɨɞɢɥɚɫɶ� ɫ� ɢɫɩɨɥɶɡɨɜɚɧɢɟɦ� ɩɭɛɥɢɱɧɨɣ� ɤɚɞɚɫɬɪɨɜɨɣ�
ɤɚɪɬɵ� Ɏɟɞɟɪɚɥɶɧɨɣ� ɫɥɭɠɛɵ� ɝɨɫɭɞɚɪɫɬɜɟɧɧɨɣ� ɪɟɝɢɫɬɪɚɰɢɢ�� ɤɚɞɚɫɬɪɚ� ɢ�
ɤɚɪɬɨɝɪɚɮɢɢ��Ɋɨɫɪɟɟɫɬɪ���ȼɫɟɝɨ�ɛɵɥɨ�ɢɫɫɥɟɞɨɜɚɧɨ����ɩɪɨɛɵ��ɤɨɬɨɪɵɟ�ɛɵɥɢ�
ɨɬɧɟɫɟɧɵ�ɤ���ɤɚɬɟɝɨɪɢɹɦ��ɩɨɱɜɵ�ɨɫɨɛɨ�ɨɯɪɚɧɹɟɦɵɯ�ɩɪɢɪɨɞɧɵɯ�ɬɟɪɪɢɬɨɪɢɣ�
�ɈɈɉɌ��� ɪɟɤɪɟɚɰɢɨɧɧɨɝɨ�� ɩɪɨɦɵɲɥɟɧɧɨɝɨ�� ɫɟɥɶɫɤɨɯɨɡɹɣɫɬɜɟɧɧɨɝɨ�
ɧɚɡɧɚɱɟɧɢɹ�� ɬɪɚɧɫɩɨɪɬɧɨɣ� ɢɧɮɪɚɫɬɪɭɤɬɭɪɵ�� ɛɨɥɶɧɢɰ� ɢ� ɨɬɞɟɥɶɧɨ� ɫɬɨɹɳɢɯ�
ɚɦɛɭɥɚɬɨɪɧɵɯ�ɡɞɚɧɢɣ��ɩɨɥɢɝɨɧɨɜ�ɌɄɈ� 

Ⱦɥɹ� ɨɩɪɟɞɟɥɟɧɢɹ� ɨɛɳɟɣ� ɬɨɤɫɢɱɧɨɫɬɢ�ɩɨɱɜ� Ɋɨɫɬɨɜɫɤɨɣ� ɨɛɥɚɫɬɢ� ɛɵɥ�
ɢɫɩɨɥɶɡɨɜɚɧ� ɩɪɢɪɨɞɧɵɣ� ɫɜɟɬɹɳɢɣɫɹ� ɲɬɚɦɦ� V. aquamarinus ȼɄɉɆ� ȼ-
������� ɜɵɞɟɥɟɧɧɵɣ� ɢɡ� ɜɨɞɵ� ɑɟɪɧɨɝɨ� ɦɨɪɹ� Ʉɪɢɬɟɪɢɟɦ� ɬɨɤɫɢɱɟɫɤɨɝɨ�
ɞɟɣɫɬɜɢɹ� ɫɥɭɠɢɥɨ� ɢɡɦɟɧɟɧɢɟ� ɢɧɬɟɧɫɢɜɧɨɫɬɢ� ɛɢɨɥɸɦɢɧɟɫɰɟɧɰɢɢ� ɬɟɫɬ-
ɨɛɴɟɤɬɚ� ɜ� ɢɫɫɥɟɞɭɟɦɨɣ� ɩɪɨɛɟ� ɩɨ� ɫɪɚɜɧɟɧɢɸ� ɫ� ɬɚɤɨɜɨɣ� ɞɥɹ� ɩɪɨɛɵ� ɫ�
ɪɚɫɬɜɨɪɨɦ�� ɧɟ� ɫɨɞɟɪɠɚɳɢɦ� ɬɨɤɫɢɱɧɵɯ� ɜɟɳɟɫɬɜ�� Ɉɫɬɪɨɟ� ɬɨɤɫɢɱɟɫɤɨɟ�
ɞɟɣɫɬɜɢɟ� ɢɫɫɥɟɞɭɟɦɨɝɨ� ɬɨɤɫɢɤɚɧɬɚ� ɧɚ� ɛɚɤɬɟɪɢɢ ɨɩɪɟɞɟɥɹɥɢ� ɩɨ�
ɢɧɝɢɛɢɪɨɜɚɧɢɸ� ɢɯ� ɛɢɨɥɸɦɢɧɟɫɰɟɧɰɢɢ� ɡɚ� ��-ɦɢɧɭɬɧɵɣ� ɩɟɪɢɨɞ�
ɷɤɫɩɨɡɢɰɢɢ��Ʉɨɥɢɱɟɫɬɜɟɧɧɚɹ�ɨɰɟɧɤɚ�ɩɚɪɚɦɟɬɪɚ�ɬɟɫɬ-ɪɟɚɤɰɢɢ�ɜɵɪɚɠɚɥɚɫɶ�ɜ�
ɜɢɞɟ�ɛɟɡɪɚɡɦɟɪɧɨɣ�ɜɟɥɢɱɢɧɵ�± ɢɧɞɟɤɫɚ�ɬɨɤɫɢɱɧɨɫɬɢ�©Ɍª��ɪɚɫɫɱɢɬɵɜɚɟɦɨɝɨ�
ɩɨ�ɮɨɪɦɭɥɟ� 

 
Ɍ� ������Ik±Io) / Ik, 
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ɝɞɟ�Io ɢ�Ik��ɫɨɨɬɜɟɬɫɬɜɟɧɧɨ��ɢɧɬɟɧɫɢɜɧɨɨɫɬɶ�ɫɜɟɱɟɧɢɹ�ɛɚɤɬɟɪɢɣ�ɜ�ɨɩɵɬɧɨɣ�
ɢ� ɤɨɧɬɪɨɥɶɧɨɣ� ɩɪɨɛɚɯ� ɩɪɢ� ɮɢɤɫɢɪɨɜɚɧɧɨɦ� ɜɪɟɦɟɧɢ� ɷɤɫɩɨɡɢɰɢɢ�
ɢɫɫɥɟɞɭɟɦɨɝɨ�ɪɚɫɬɜɨɪɚ�ɫ�ɬɟɫɬ-ɨɛɴɟɤɬɨɦ�� 

Ɇɟɬɨɞɢɤɚ�ɞɨɩɭɫɤɚɟɬ�ɬɪɢ�ɩɨɪɨɝɨɜɵɯ�ɭɪɨɜɧɹ�ɢɧɞɟɤɫɚ�ɬɨɤɫɢɱɧɨɫɬɢ� 
- ɞɨɩɭɫɬɢɦɚɹ�ɫɬɟɩɟɧɶ�ɬɨɤɫɢɱɧɨɫɬɢ��ɢɧɞɟɤɫ�ɬɨɤɫɢɱɧɨɫɬɢ�ɦɟɧɶɲɟ���� 
- ɨɛɪɚɡɟɰ� ɬɨɤɫɢɱɟɧ�� ɢɧɞɟɤɫ� ɬɨɤɫɢɱɧɨɫɬɢ� ɪɚɜɟɧ� ɢɥɢ� ɛɨɥɶɲɟ� ��� ɢ�

ɦɟɧɶɲɟ 50; 
- ɨɛɪɚɡɟɰ�ɫɢɥɶɧɨ�ɬɨɤɫɢɱɟɧ��ɢɧɞɟɤɫ ɬɨɤɫɢɱɧɨɫɬɢ�ɪɚɜɟɧ�ɢɥɢ�ɛɨɥɟɟ 50 [4]. 
ȼ� ɪɟɡɭɥɶɬɚɬɟ� ɩɪɨɜɟɞɟɧɧɨɝɨ� ɢɫɫɥɟɞɨɜɚɧɢɹ� ɜɵɹɜɥɟɧɨ�� ɱɬɨ� ɩɨɥɨɜɢɧɚ�

ɩɪɨɛ� ɩɨɱɜ� ɈɈɉɌ� ɨɛɥɚɞɚɥɚ� ɞɨɩɭɫɬɢɦɨɣ� ɢɧɬɟɝɪɚɥɶɧɨɣ� ɬɨɤɫɢɱɧɨɫɬɶɸ��
ɨɩɪɟɞɟɥɟɧɧɨɣ�ɫ�ɩɨɦɨɳɶɸ�ɲɬɚɦɦɚ�V. aquamarinus ȼɄɉɆ�ȼ-11245.  

ɋɪɟɞɢ�ɩɪɨɛ�ɩɨɱɜ� ɪɟɤɪɟɚɰɢɨɧɧɨɝɨ�ɧɚɡɧɚɱɟɧɢɹ� ɬɨɥɶɤɨ� �� ɩɪɨɛɵ�ɛɵɥɢ�
ɨɬɧɟɫɟɧɵ� ɤ� ɤɚɬɟɝɨɪɢɢ� ɬɨɤɫɢɱɧɵɯ�� ɨɫɬɚɥɶɧɵɟ� ɩɪɨɹɜɢɥɢ� ɞɨɩɭɫɬɢɦɭɸ�
ɫɬɟɩɟɧɶ�ɬɨɤɫɢɱɧɨɫɬɢ�� 

ȼ�ɩɪɨɛɚɯ�ɩɨɱɜ� ɩɪɨɦɵɲɥɟɧɧɨɝɨ� ɧɚɡɧɚɱɟɧɢɹ� ɛɵɥɢ� ɡɚɪɟɝɢɫɬɪɢɪɨɜɚɧɵ�
ɩɪɨɛɵ� ɜɫɟɯ� ɤɚɬɟɝɨɪɢɣ� ɬɨɤɫɢɱɧɨɫɬɢ�� �� ɩɪɨɛɵ� ɩɨɱɜ� ɛɵɥɢ� ɨɬɧɟɫɟɧɵ� ɤ�
ɤɚɬɟɝɨɪɢɢ�ɫɢɥɶɧɨ�ɬɨɤɫɢɱɧɵɯ��ɦɚɤɫɢɦɚɥɶɧɵɣ�ɢɧɞɟɤɫ�ɬɨɤɫɢɱɧɨɫɬɢ�ɫɨɫɬɚɜɢɥ�
����������).  

ȼ� ɩɪɨɛɚɯ� ɩɨɱɜ� ɬɪɚɧɫɩɨɪɬɧɨɣ� ɢɧɮɪɚɫɬɪɭɤɬɭɪɵ� ɬɨɤɫɢɱɧɨɫɬɶ� ɛɵɥɚ�
ɨɬɦɟɱɟɧɚ�ɬɨɥɶɤɨ�ɜ�ɨɞɧɨɣ�ɩɪɨɛɟ, ɢɧɞɟɤɫ�ɬɨɤɫɢɱɧɨɫɬɢ�ɫɨɫɬɚɜɢɥ������������� 

ɋɪɟɞɢ� ɩɪɨɛ� ɩɨɱɜ� ɫɟɥɶɫɤɨɯɨɡɹɣɫɬɜɟɧɧɨɝɨ� ɧɚɡɧɚɱɟɧɢɹ� ɦɚɤɫɢɦɚɥɶɧɵɣ�
ɢɧɞɟɤɫ� ɬɨɤɫɢɱɧɨɫɬɢ� ɛɵɥ� ɡɚɪɟɝɢɫɬɪɢɪɨɜɚɧ� ɜ� ɨɞɧɨɣ ɩɪɨɛɟ� ��������������
ɬɨɥɶɤɨ� �� ɩɪɨɛɵ� ɛɵɥɢ� ɨɬɧɟɫɟɧɵ� ɤ� ɤɚɬɟɝɨɪɢɢ� ɬɨɤɫɢɱɧɵɯ�� ɨɫɬɚɥɶɧɵɟ�
ɩɨɤɚɡɚɥɢ� ɞɨɩɭɫɬɢɦɭɸ� ɫɬɟɩɟɧɶ� ɬɨɤɫɢɱɧɨɫɬɢ�� ����� ɩɪɨɛ� ɩɨɱɜ� ɛɨɥɶɧɢɰ� ɢ�
ɨɬɞɟɥɶɧɨ� ɫɬɨɹɳɢɯ� ɚɦɛɭɥɚɬɨɪɧɵɯ� ɡɞɚɧɢɣ�� ɚ� ɬɚɤɠɟ� ɩɪɨɛ� ɩɨɱɜ� ɌɄɈ� ɛɵɥɢ�
ɨɬɧɟɫɟɧɵ�ɤ�ɤɚɬɟɝɨɪɢɢ�ɬɨɤɫɢɱɧɵɯ� 

ȼ� ɰɟɥɨɦ ɛɢɨɬɟɫɬɢɪɨɜɚɧɢɟ� ɢɧɬɟɝɪɚɥɶɧɨɣ� ɬɨɤɫɢɱɧɨɫɬɢ� ɫ� ɩɨɦɨɳɶɸ�
ɛɢɨɫɟɧɫɨɪɚ� V. aquamarinus ȼɄɉɆ-������ ɩɨɤɚɡɚɥɨ�� ɱɬɨ� ���� ɩɪɨɛ� ɩɨɱɜɵ�
ɬɨɤɫɢɱɧɵ�� ����� ɜɵɫɨɤɨɬɨɤɫɢɱɧɵ�� ������ ɢɦɟɸɬ� ɩɪɢɟɦɥɟɦɭɸ� ɫɬɟɩɟɧɶ�
ɬɨɤɫɢɱɧɨɫɬɢ�� ȼɫɟ� ɜɵɫɨɤɨɬɨɤɫɢɱɧɵɟ� ɨɛɪɚɡɰɵ� ɛɵɥɢ� ɨɛɧɚɪɭɠɟɧɵ� ɜ� ɝɪɭɩɩɟ�
ɩɪɨɦɵɲɥɟɧɧɵɯ�ɩɨɱɜ��Ɇɚɤɫɢɦɚɥɶɧɵɣ�ɢɧɞɟɤɫ�ɬɨɤɫɢɱɧɨɫɬɢ��,��ɫɨɫɬɚɜɢɥ������. 

Ɍɚɤɢɦ� ɨɛɪɚɡɨɦ�� ɩɨɥɭɱɟɧɧɵɟ� ɞɚɧɧɵɟ� ɫɜɢɞɟɬɟɥɶɫɬɜɭɸɬ� ɨ� ɪɚɡɥɢɱɧɨɣ�
ɫɬɟɩɟɧɢ� ɬɨɤɫɢɱɧɨɫɬɢ� ɩɨɱɜ� ɪɚɡɧɵɯ� ɤɚɬɟɝɨɪɢɣ� ɢɫɩɨɥɶɡɨɜɚɧɢɹ� ɢ�
ɧɟɨɛɯɨɞɢɦɨɫɬɢ�ɞɚɥɶɧɟɣɲɟɝɨ�ɦɨɧɢɬɨɪɢɧɝɚ�ɡɚ�ɢɯ�ɫɨɫɬɨɹɧɢɟɦ�� 

 
ɂɫɫɥɟɞɨɜɚɧɢɟ�ɜɵɩɨɥɧɟɧɨ�ɩɪɢ�ɮɢɧɚɧɫɨɜɨɣ�ɩɨɞɞɟɪɠɤɟ�Ɇɢɧɢɫɬɟɪɫɬɜɚ�

ɧɚɭɤɢ� ɢ� ɜɵɫɲɟɝɨ� ɨɛɪɚɡɨɜɚɧɢɹ� ɊɎ� ɜ� ɪɚɦɤɚɯ� ɝɨɫɭɞɚɪɫɬɜɟɧɧɨɝɨ� ɡɚɞɚɧɢɹ���
ʋ 0852-2020-������ɢ�ɊɎɎɂ �ɩɪɨɟɤɬ ʋ��19-34-90107). 

 
Ʌɢɬɟɪɚɬɭɪɚ 

 
1. ɗɤɨɥɨɝɢɱɟɫɤɢɣ�ɜɟɫɬɧɢɤ�Ⱦɨɧɚ�©Ɉ�ɫɨɫɬɨɹɧɢɢ�ɨɤɪɭɠɚɸɳɟɣ�ɫɪɟɞɵ�ɢ�ɩɪɢɪɨɞɧɵɯ�

ɪɟɫɭɪɫɨɜ�Ɋɨɫɬɨɜɫɤɨɣ�ɨɛɥɚɫɬɢ�ɜ������ɝɨɞɭª���Ɋɨɫɬɨɜ-ɧɚ-Ⱦɨɧɭ������������ɫ. 
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2. Ⱥɧɚɥɢɬɢɱɟɫɤɢɟ� ɦɟɬɨɞɵ� ɷɤɨɥɨɝɢɱɟɫɤɨɝɨ� ɦɨɧɢɬɨɪɢɧɝɚ�� ɭɱɟɛɧɨɟ� ɩɨɫɨɛɢɟ� ��
ɋɨɬɧɢɤɨɜɚ� ȿ�ȼ��� Ʉɚɥɩɢɧɚ� ɇ�ɘ��� Ɋɹɯɨɜɫɤɚɹ� ȿ�ȼ��� ɋɦɢɪɢɧ� Ȼ�ȼ��� Ɇ��� ɆȽɌɍ� �ɆȺɆɂ���
����������ɫ� 

3. :LHF]HU]DN� 0��� .XGáDN� %��� 1DPLHĞQLN� -�� (QYLURQPHQWDOO\� RULHQWHG� PRGHOV� DQG�
PHWKRGV� IRU� WKH� HYDOXDWLRQ� RI� GUXJî�GUXg interaction effects //Critical reviews in analytical 
chemistry. 2015. V������ʋ�����P. 131-155. https://doi.org/10.1080/10408347.2014.899467 

4. ɋɚɡɵɤɢɧɚ�Ɇ�Ⱥ���ɋɚɡɵɤɢɧ�ɂ�ɋ���ɏɦɟɥɟɜɰɨɜɚɅ�ȿ���ɋɟɥɢɜɟɪɫɬɨɜɚ�ȿ�ɘ���Ʉɚɪɱɚɜɚ�
ɒ�Ʉ��� ɀɭɪɚɜɥɟɜɚ� Ɇ�ȼ��� Ʉɭɞɟɟɜɫɤɚɹ� ȿ�Ɇ�� Ɉɰɟɧɤɚ� ɡɚɝɪɹɡɧɟɧɢɹ� ɞɨɧɧɵɯ� ɨɬɥɨɠɟɧɢɣ�
ɇɢɠɧɟɝɨ�Ⱦɨɧɚ�ɦɟɬɨɞɚɦɢ�ɛɢɨɬɟɫɬɢɪɨɜɚɧɢɹ�ɢ�ɯɢɦɢɱɟɫɤɨɝɨ�ɚɧɚɥɢɡɚ����ȼɚɥɟɨɥɨɝɢɹ��������
ʋ���ɋ���-12. https://doi.org/10.18522/2218-2268-2016-4-5-12 

 
 

Ɉ�Ɇ��Ⱥɧɬɨɧɨɜɚ��Ⱥ�Ɉ��ɒɚɦɢɧ 
 

ɋɚɪɚɬɨɜɫɤɢɣ�ɝɨɫɭɞɚɪɫɬɜɟɧɧɵɣ�ɬɟɯɧɢɱɟɫɤɢɣ�ɭɧɢɜɟɪɫɢɬɟɬ� 
ɢɦɟɧɢ�Ƚɚɝɚɪɢɧɚ�ɘ�Ⱥ. 

 
ɆɈȾȿɅɂɊɈȼȺɇɂȿ�ɉɊɈȽɇɈɁȺ�ɁȺɊȺɀȿɇɂə�ɌȿɊɊɂɌɈɊɂɂ�

ɆȿɌɂɅɂɁɈɐɂȺɇȺɌɈɆ�ɉɊɂ�ȺȼȺɊɂɂ�ȼ�ȻɏɈɉȺɅȿ 
 

ɉɪɨɜɟɞɟɧɨ�ɩɪɨɝɧɨɡɢɪɨɜɚɧɢɟ�ɦɚɫɲɬɚɛɚ�ɡɚɪɚɠɟɧɢɹ�ɦɟɬɢɥɢɡɨɰɢɚɧɚɬɚ�ɩɪɢ�ɚɜɚɪɢɢ�ɜ�
ɝɨɪɨɞɟ�Ȼɯɨɩɚɥ� �ɨɩɪɟɞɟɥɟɧɢɟ� ɝɥɭɛɢɧɵ�ɢ� ɩɥɨɳɚɞɢ� ɡɨɧɵ� ɡɚɪɚɠɟɧɢɹ�ȺɏɈȼ��� Ɋɚɫɱɟɬɧɵɦ�
ɩɭɬɟɦ�ɭɫɬɚɧɨɜɥɟɧɚ��ɩɪɨɞɨɥɠɢɬɟɥɶɧɨɫɬɶ�ɩɨɪɚɠɚɸɳɟɝɨ�ɞɟɣɫɬɜɢɹ�ɦɟɬɢɥɢɡɨɰɢɚɧɚɬɚ�± 0,08 
ɱɚɫɨɜ����ɦɢɧ���ɷɤɜɢɜɚɥɟɧɬɧɨɟ�ɤɨɥɢɱɟɫɬɜɨ�ɦɟɬɢɥɢɡɨɰɢɚɧɚɬɚ��4ɷ1��ɜ�ɩɟɪɜɢɱɧɨɦ�ɨɛɥɚɤɟ�± 
�����ɬ��ɷɤɜɢɜɚɥɟɧɬɧɨɟ�ɤɨɥɢɱɟɫɬɜɨ�ɦɟɬɢɥɢɡɨɰɢɚɧɚɬɚ��4ɷ���ɜɨ�ɜɬɨɪɢɱɧɨɦ�ɨɛɥɚɤɟ�± 385,36 
ɬ�� Ɉɩɪɟɞɟɥɟɧɚ� ɝɥɭɛɢɧɚ� ɡɨɧɵ� ɡɚɪɚɠɟɧɢɹ� �Ƚ�� ɜ� ɩɟɪɜɢɱɧɨɦ� ɨɛɥɚɤɟ� ± ����� ɤɦ�� ɢ� ɜɨ�
ɜɬɨɪɢɱɧɨɦ�ɨɛɥɚɤɟ�± ������ɤɦ��ɍɫɬɚɧɨɜɥɟɧɨ��ɱɬɨ�ɩɨɥɧɚɹ�ɝɥɭɛɢɧɚ�ɡɨɧɵ�ɡɚɪɚɠɟɧɢɹ�ɪɚɜɧɚ�
������� ɤɦ�� ɩɥɨɳɚɞɶ� ɡɨɧɵ� ɮɚɤɬɢɱɟɫɤɨɝɨ� ɡɚɪɚɠɟɧɢɹ� ɪɚɜɧɚ� �������� ɤɦ2�� Ɋɚɫɱɟɬɧɵɟ�
ɡɧɚɱɟɧɢɹ�ɱɢɫɥɚ�ɩɨɝɢɛɲɢɯ�ɫɨɫɬɚɜɢɥɨ���������ɱɟɥɨɜɟɤ�ɜ�ɩɟɪɜɵɟ�ɫɭɬɤɢ��ɩɨ�ɫɪɚɜɧɟɧɢɸ�ɫ�
ɪɟɚɥɶɧɨɣ�± �����ɱɟɥɨɜɟɤ��Ɉɲɢɛɤɚ�ɩɪɟɞɫɤɚɡɚɧɢɹ�ɫɨɫɬɚɜɢɥɚ����� 

Ʉɥɸɱɟɜɵɟ�ɫɥɨɜɚ��ɦɨɞɟɥɢɪɨɜɚɧɢɟ��ɩɪɨɝɧɨɡ�ɡɚɪɚɠɟɧɢɹ�ɬɟɪɪɢɬɨɪɢɢ��ɚɧɬɪɨɩɨɝɟɧɧɨɟ�
ɡɚɝɪɹɡɧɟɧɢɟ�ɜɨɡɞɭɯɚ��ɭɫɥɨɜɢɹ�ɧɟɛɥɚɝɨɩɪɢɹɬɧɨɝɨ�ɜɨɡɞɟɣɫɬɜɢɹ�ɮɚɤɬɨɪɨɜ� 

 
Ʉɪɭɩɧɵɟ� ɚɜɚɪɢɢ� ɧɚ� ɯɢɦɢɱɟɫɤɢɯ� ɨɛɴɟɤɬɚɯ� ɚɤɬɢɜɢɡɢɪɨɜɚɥɢ ɧɚɭɱɧɨ-

ɦɟɬɨɞɨɥɨɝɢɱɟɫɤɭɸ�ɢ�ɨɪɝɚɧɢɡɚɰɢɨɧɧɭɸ�ɞɟɹɬɟɥɶɧɨɫɬɶ�ɩɨɫɨɡɞɚɧɢɸ�ɫɢɫɬɟɦɵ�
ɯɢɦɢɱɟɫɤɨɣ�ɛɟɡɨɩɚɫɧɨɫɬɢ��Ɉɫɨɛɭɸ ɪɨɥɶ�ɫɵɝɪɚɥɢ�ɚɜɚɪɢɢ�ɜ�ɋɟɜɟɡɨ��ɂɬɚɥɢɹ��
ɢ Ȼɯɨɩɚɥɟ� �ɂɧɞɢɹ�. Ɉɬɟɱɟɫɬɜɟɧɧɵɟ� ɧɨɪɦɚɬɢɜɧɨ-ɦɟɬɨɞɢɱɟɫɤɢɟ� ɞɨɤɭɦɟɧɬɵ�
ɩɨ� ɚɧɚɥɢɡɭ� ɚɜɚɪɢɣɧɨɝɨ� ɪɢɫɤɚ� ɯɢɦɢɱɟɫɤɢ� ɨɩɚɫɧɵɯ� ɨɛɴɟɤɬɨɜ��
ɭɞɨɜɥɟɬɜɨɪɹɸɳɢɟ� ɫɨɜɪɟɦɟɧɧɵɦ� ɬɪɟɛɨɜɚɧɢɹɦ�� ɫɨɡɞɚɸɬɫɹ ɧɚ� ɨɫɧɨɜɟ 
ɦɢɪɨɜɨɝɨ� ɨɩɵɬɚ� ɢ ɝɥɭɛɨɤɨɣ� ɧɚɭɱɧɨɣ� ɩɪɨɪɚɛɨɬɤɢ� ɩɪɨɛɥɟɦɵ� ɯɢɦɢɱɟɫɤɨɣ�
ɛɟɡɨɩɚɫɧɨɫɬɢ�ɜ�ɰɟɥɨɦ� ɉɨɷɬɨɦɭ�ɢɡɭɱɟɧɢɟ�ɩɨɫɥɟɞɫɬɜɢɣ�ɢ�ɨɩɢɫɚɧɢɟ�ɦɨɞɟɥɟɣ�
ɩɪɨɝɧɨɡɚ� ɤɪɭɩɧɵɯ� ɚɜɚɪɢɣ�� ɜɤɥɸɱɚɹ� ɤɚɬɚɫɬɪɨɮɭ� Ȼɯɨɩɚɥɚ�� ɹɜɥɹɟɬɫɹ�
ɚɤɬɭɚɥɶɧɵɦ ɞɥɹ� ɪɚɡɪɚɛɨɬɤɢ� ɢ� ɚɞɚɩɬɚɰɢɢ� ɫɭɳɟɫɬɜɭɸɳɢɯ� ɦɟɬɨɞɢɤ��
ɨɫɭɳɟɫɬɜɥɟɧɢɹ� ɩɥɚɧɨɜ� ɞɟɣɫɬɜɢɣ� ɧɚ� ɫɨɜɪɟɦɟɧɧɵɯ� �ɉɌɄ�� ɷɤɨɬɟɯɧɨɩɚɪɤɨɜ� 
ɩɨ� ɭɬɢɥɢɡɚɰɢɢ� ɨɬɯɨɞɨɜ� I-IIɤɥɚɫɫɨɜ� ɨɩɚɫɧɨɫɬɢ� ɢ ɦɢɧɢɦɢɡɚɰɢɢ� ɪɢɫɤɚ� ɞɥɹ�
ɩɟɪɫɨɧɚɥɚ�ɢ�ɧɚɫɟɥɟɧɢɹ��ɫɦɹɝɱɟɧɢɹ�ɩɨɫɥɟɞɫɬɜɢɣ�ɯɢɦɢɱɟɫɤɢɯ�ɚɜɚɪɢɣ� 

https://doi.org/10.1080/10408347.2014.899467
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ɐɟɥɶ�ɢɫɫɥɟɞɨɜɚɧɢɹ��ɦɨɞɟɥɢɪɨɜɚɧɢɟ�ɩɪɨɝɧɨɡɚ�ɡɚɪɚɠɟɧɢɹ�ɬɟɪɪɢɬɨɪɢɢ�
ɦɟɬɢɥɢɡɨɰɢɨɧɚɬɨɦ� ɩɪɢ� ɚɜɚɪɢɢ� ɜ� Ȼɯɨɩɚɥɟ�� ɞɥɹ� ɪɚɡɪɚɛɨɬɤɢ� ɢ� ɚɞɚɩɬɚɰɢɢ�
ɫɭɳɟɫɬɜɭɸɳɢɯ� ɦɟɬɨɞɢɤ�� ɤɨɬɨɪɵɟ� ɦɨɝɭɬ� ɛɵɬɶ� ɢɫɩɨɥɶɡɨɜɚɧɵ� ɧɚ�
ɫɨɜɪɟɦɟɧɧɵɯ�ɷɤɨɬɟɯɧɨɩɚɪɤɨɜɩɨ�ɭɬɢɥɢɡɚɰɢɢ�ɨɬɯɨɞɨɜ�I-IIɤɥɚɫɫɨɜ�ɨɩɚɫɧɨɫɬɢ�
ɢ ɦɢɧɢɦɢɡɚɰɢɢ�ɪɢɫɤɚ�ɞɥɹ�ɩɟɪɫɨɧɚɥɚ�ɢ�ɧɚɫɟɥɟɧɢɹ� 

ȼ� ɬɚɛɥɢɰɟ� �� ɩɪɟɞɫɬɚɜɥɟɧɵ� ɩɚɪɚɦɟɬɪɵ� ɞɥɹ� ɨɩɪɟɞɟɥɟɧɢɹ� ɫɬɟɩɟɧɢ�
ɜɟɪɬɢɤɚɥɶɧɨɣ� ɭɫɬɨɣɱɢɜɨɫɬɢ� ɚɬɦɨɫɮɟɪɵ� ɩɨ� ɩɪɨɝɧɨɡɭ� ɩɨɝɨɞɵ ɜ� Ȼɯɨɩɚɥɟ� ɜ�
ɧɨɱɶ�ɤɚɬɚɫɬɪɨɮɵ�>�@� 

ɉɪɨɞɨɥɠɢɬɟɥɶɧɨɫɬɶ� ɩɨɪɚɠɚɸɳɟɝɨ� ɞɟɣɫɬɜɢɹ� ɦɟɬɢɥɢɡɨɰɢɚɧɚɬɚ 
�ɜɪɟɦɹ�� ɜ� ɬɟɱɟɧɢɟ� ɤɨɬɨɪɨɝɨ� ɨɛɪɚɡɨɜɚɥɨɫɶ� ɩɟɪɜɢɱɧɨɟ� ɨɛɥɚɤɨ� ɫ� ɬɨɤɫɢɱɧɵɦ�
ɜɟɳɟɫɬɜɨɦ�ɜ�ɪɚɣɨɧɟ�ɚɜɚɪɢɢ��ɪɚɫɫɱɢɬɚɥɢ�ɩɨ�ɮɨɪɦɭɥɟ(1) [3]: 

,(1) 
 
ɝɞɟ��Ɍɢɫɩ��± ɩɪɨɞɨɥɠɢɬɟɥɶɧɨɫɬɶ�ɩɨɪɚɠɚɸɳɟɝɨ�ɞɟɣɫɬɜɢɹ�ɦɟɬɢɥɢɡɨɰɢɚɧɚɬɚ��ɱ� 
h ± ɬɨɥɳɢɧɚ�ɫɥɨɹ�ȺɏɈȼ��ɦ; 
d ± ɩɥɨɬɧɨɫɬɶ�ȺɏɈȼ��ɬ�ɦ3; 
Ʉ2 ± ɤɨɷɮɮɢɰɢɟɧɬ�ɮɢɡɢɤɨ-ɯɢɦɢɱɟɫɤɢɯ�ɫɜɨɣɫɬɜ�ȺɏɈȼ� 
Ʉ4 ± ɤɨɷɮɮɢɰɢɟɧɬ��ɭɱɢɬɵɜɚɸɳɢɣ�ɫɤɨɪɨɫɬɶ�ɜɟɬɪɚ� 
Ʉ7 ± ɤɨɷɮɮɢɰɢɟɧɬ��ɭɱɢɬɵɜɚɸɳɢɣ�ɬɟɦɩɟɪɚɬɭɪɭ�ɜɨɡɞɭɯɚ� 
G��Ʉ2 ɢ�Ʉ7 Ʉ4ɨɩɪɟɞɟɥɹɥɢ�ɩɨ�ɞɚɧɧɵɦ [3].  
 

Ɍɚɛɥɢɰɚ�� 
ɉɪɨɞɨɥɠɢɬɟɥɶɧɨɫɬɶ�ɩɨɪɚɠɚɸɳɟɝɨ�ɞɟɣɫɬɜɢɹ�ɦɟɬɢɥɢɡɨɰɢɚɧɚɬɚ�ɢ�ɩɚɪɚɦɟɬɪɵ�ɞɥɹ�ɟɝɨ�

ɨɩɪɟɞɟɥɟɧɢɹ 
ɉɚɪɚɦɟɬɪɵ Ɂɧɚɱɟɧɢɹ 
Ɍɨɥɳɢɧɚ�ɫɥɨɹ�ȺɏɈȼ��h��ɦ 2  
ɉɥɨɬɧɨɫɬɶ�ȺɏɈȼ��d��ɬ�ɦ3 0,0035  
Ʉɨɷɮɮɢɰɢɟɧɬ�ɮɢɡɢɤɨ-ɯɢɦɢɱɟɫɤɢɯ�ɫɜɨɣɫɬɜ�ȺɏɈȼ��Ʉ2��ɭɫɥ�ɟɞ 0,061 
Ʉɨɷɮɮɢɰɢɟɧɬ��ɭɱɢɬɵɜɚɸɳɢɣ�ɫɤɨɪɨɫɬɶ�ɜɟɬɪɚ��Ʉ4, ɭɫɥ�ɟɞ 1, 33 
Ʉɨɷɮɮɢɰɢɟɧɬ��ɭɱɢɬɵɜɚɸɳɢɣ�ɬɟɦɩɟɪɚɬɭɪɭ�ɜɨɡɞɭɯɚ��Ʉ7 1 
Ɋɚɫɱɟɬɧɨɟ� ɡɧɚɱɟɧɢɟ� ɩɪɨɞɨɥɠɢɬɟɥɶɧɨɫɬɢ� ɩɨɪɚɠɚɸɳɟɝɨ� ɞɟɣɫɬɜɢɹ�
ɦɟɬɢɥɢɡɨɰɢɚɧɚɬɚ��7ɢɫɩ���ɱ 

0,08 
ɱɚɫɨɜ� 
���ɦɢɧ� 

 
Ɋɚɫɱɟɬɧɨɟ� ɡɧɚɱɟɧɢɟ� ɩɪɨɞɨɥɠɢɬɟɥɶɧɨɫɬɢ ɩɨɪɚɠɚɸɳɟɝɨ� ɞɟɣɫɬɜɢɹ�

ɦɟɬɢɥɢɡɨɰɢɚɧɚɬɚ ɫɨɫɬɚɜɢɥɨ ��ɦɢɧɭɬ� 
ɗɤɜɢɜɚɥɟɧɬɧɨɟ�ɤɨɥɢɱɟɫɬɜɨ ɦɟɬɢɥɢɡɨɰɢɚɧɚɬɚ�4ɷ1 �ɬ��ɜ�ɩɟɪɜɢɱɧɨɦ�

ɨɛɥɚɤɟ ɪɚɫɫɱɢɬɚɥɢɩɨ�ɮɨɪɦɭɥɟ�����[3]: 
 

4ɷ1 �Ʉ1î Ʉ3îɄ5îɄ7îQ0, (2) 
 

ɝɞɟ� Ʉ1 ± ɤɨɷɮɮɢɰɢɟɧɬ�� ɡɚɜɢɫɹɳɢɣ� ɨɬ� ɭɫɥɨɜɢɣ� ɯɪɚɧɟɧɢɹ� ȺɏɈȼ�� Ʉ3 ± 
ɤɨɷɮɮɢɰɢɟɧɬ�� ɪɚɜɧɵɣ� ɨɬɧɨɲɟɧɢɸ� ɩɨɪɨɝɨɜɨɣ� ɬɨɤɫɢɱɟɫɤɨɣ� ɞɨɡɵ� ɦɟɬɢɥɢɡɨɰɢɚɧɚɬɚ� ɤ�
ɩɨɪɨɝɨɜɨɣ� ɬɨɤɫɨɞɨɡɟ� ɞɪɭɝɨɝɨ� ȺɏɈȼ�� Ʉ5 ± ɤɨɷɮɮɢɰɢɟɧɬ�� ɭɱɢɬɵɜɚɸɳɢɣ� ɫɬɟɩɟɧɶ�
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ɜɟɪɬɢɤɚɥɶɧɨɣ� ɭɫɬɨɣɱɢɜɨɫɬɢ� ɚɬɦɨɫɮɟɪɵ�� ɞɥɹ� ɢɧɜɟɪɫɢɢ� ɩɪɢɧɢɦɚɟɬɫɹ� ɪɚɜɧɵɦ� ��� ɞɥɹ�
ɢɡɨɬɟɪɦɢɢ� ������ ɞɥɹ� ɤɨɧɜɟɧɰɢɢ� ± ������ Ʉ7 ± ɤɨɷɮɮɢɰɢɟɧɬ�� ɭɱɢɬɵɜɚɸɳɢɣ� ɜɥɢɹɧɢɟ�
ɬɟɦɩɟɪɚɬɭɪɵ� ɜɨɡɞɭɯɚ�� 40 ± ɤɨɥɢɱɟɫɬɜɨ� ɜɵɛɪɨɲɟɧɧɨɝɨ� �ɪɚɡɥɢɜɲɟɝɨɫɹ�� ɩɪɢ� ɚɜɚɪɢɢ�
ɜɟɳɟɫɬɜɚ��ɬ [1]�Ʉ1,K3 ɨɩɪɟɞɟɥɹɥɢ ɩɨ�ɞɚɧɧɵɦ�[3]. 

Ɍɚɛɥɢɰɚ�� 
ɗɤɜɢɜɚɥɟɧɬɧɨɟ�ɤɨɥɢɱɟɫɬɜɨ ɦɟɬɢɥɢɡɨɰɢɚɧɚɬɚ�4ɷ1 �ɬ��ɜ�ɩɟɪɜɢɱɧɨɦ�ɨɛɥɚɤɟ 

ɉɚɪɚɦɟɬɪɵ Ɂɧɚɱɟɧɢɹ 
Ʉɨɷɮɮɢɰɢɟɧɬ��ɡɚɜɢɫɹɳɢɣ�ɨɬ�ɭɫɥɨɜɢɣ�ɯɪɚɧɟɧɢɹ�ȺɏɈȼ��Ʉ1 0,05 
Ʉɨɷɮɮɢɰɢɟɧɬ�� ɪɚɜɧɵɣ� ɨɬɧɨɲɟɧɢɸ� ɩɨɪɨɝɨɜɨɣ� ɬɨɤɫɢɱɟɫɤɨɣ� ɞɨɡɵ�
ɦɟɬɢɥɢɡɨɰɢɚɧɚɬɚ�ɤ�ɩɨɪɨɝɨɜɨɣ�ɬɨɤɫɨɞɨɡɟ�ɞɪɭɝɨɝɨ�ȺɏɈȼ��Ʉ3 

1,0 

Ʉɨɷɮɮɢɰɢɟɧɬ�� ɭɱɢɬɵɜɚɸɳɢɣ� ɫɬɟɩɟɧɶ� ɜɟɪɬɢɤɚɥɶɧɨɣ� ɭɫɬɨɣɱɢɜɨɫɬɢ�
ɚɬɦɨɫɮɟɪɵ��Ʉ5 

1 

Ʉɨɷɮɮɢɰɢɟɧɬ��ɭɱɢɬɵɜɚɸɳɢɣ�ɜɥɢɹɧɢɟ�ɬɟɦɩɟɪɚɬɭɪɵ�ɜɨɡɞɭɯɚ��Ʉ7 1 
Ʉɨɥɢɱɟɫɬɜɨ�ɜɵɛɪɨɲɟɧɧɨɝɨ��ɪɚɡɥɢɜɲɟɝɨɫɹ��ɩɪɢ�ɚɜɚɪɢɢ�ɜɟɳɟɫɬɜɚ��40 ���ɬ 
Ɋɚɫɱɟɬɧɨɟ�ɡɧɚɱɟɧɢɟ�ɷɤɜɢɜɚɥɟɧɬɧɨɝɨ�ɤɨɥɢɱɟɫɬɜɚ�ɦɟɬɢɥɢɡɨɰɢɚɧɚɬɚ, 4ɷ1 �����ɬ 

 
Ɋɚɫɱɟɬɧɨɟ� ɡɧɚɱɟɧɢɟ� ɷɤɜɢɜɚɥɟɧɬɧɨɝɨ ɤɨɥɢɱɟɫɬɜɚ� ɦɟɬɢɥɢɡɨɰɢɚɧɚɬɚ 

4ɷ1 �ɬ��ɜ�ɩɟɪɜɢɱɧɨɦ�ɨɛɥɚɤɟ ɫɨɫɬɚɜɢɥɨ �����ɬ� 
ɗɤɜɢɜɚɥɟɧɬɧɨɟ� ɤɨɥɢɱɟɫɬɜɨ ɦɟɬɢɥɢɡɨɰɢɚɧɚɬɚ� 4ɷ2 �ɬ�� ɜɨ�

ɜɬɨɪɢɱɧɨɦ�ɨɛɥɚɤɟ ɪɚɫɫɱɢɬɚɥɢ�ɩɨ�ɮɨɪɦɭɥɟ�����[3]: 
 

4ɷ2=(1- Ʉ1)î Ʉ2î Ʉ3î Ʉ4îɄ5î Ʉ6î Ʉ7îQ0/hîd, (3) 
 
ɝɞɟ� Ʉ6 - ɤɨɷɮɮɢɰɢɟɧɬ�� ɡɚɜɢɫɹɳɢɣ� ɨɬ� ɜɪɟɦɟɧɢ� 1�� ɩɪɨɲɟɞɲɟɝɨ� ɩɨɫɥɟ� ɧɚɱɚɥɚ�

ɚɜɚɪɢɢ� 
 

Ɍɚɛɥɢɰɚ�� 
ɗɤɜɢɜɚɥɟɧɬɧɨɟ ɤɨɥɢɱɟɫɬɜɨɦɟɬɢɥɢɡɨɰɢɚɧɚɬɚ�4ɷ2 �ɬ��ɜɨɜɬɨɪɢɱɧɨɦ�ɨɛɥɚɤɟ 

ɉɚɪɚɦɟɬɪɵ Ɂɧɚɱɟɧɢɹ 
Ʉɨɷɮɮɢɰɢɟɧɬ�� ɡɚɜɢɫɹɳɢɣ�ɨɬ�ɜɪɟɦɟɧɢ�1��ɩɪɨɲɟɞɲɟɝɨ�ɩɨɫɥɟ�ɧɚɱɚɥɚ�ɚɜɚɪɢɢ��
K6 

1 

Ɋɚɫɱɟɬɧɨɟ� ɡɧɚɱɟɧɢɟ� ɷɤɜɢɜɚɥɟɧɬɧɨɝɨ�ɤɨɥɢɱɟɫɬɜɚ�ɦɟɬɢɥɢɡɨɰɢɚɧɚɬɚ, 4ɷ2, 
ɬ 

385,36  

 
Ɋɚɫɱɟɬɧɨɟ� ɡɧɚɱɟɧɢɟ� ɷɤɜɢɜɚɥɟɧɬɧɨɝɨ ɤɨɥɢɱɟɫɬɜɚ� ɦɟɬɢɥɢɡɨɰɢɚɧɚɬɚ 

4ɷ2 �ɬ�� ɜɨ ɜɬɨɪɢɱɧɨɦ ɨɛɥɚɤɟ ɫɨɫɬɚɜɢɥɨ385,36ɬ�Ɂɧɚɹ� ɷɤɜɢɜɚɥɟɧɬɧɨɟ 
ɤɨɥɢɱɟɫɬɜɨ�ɦɟɬɢɥɢɡɨɰɢɚɧɚɬɚ4ɷ1 �ɬ��ɢ 4ɷ2 �ɬ�ɜ�ɩɟɪɜɢɱɧɨɦ�ɢ�ɜɨ�ɜɬɨɪɢɱɧɨɦ�
ɨɛɥɚɤɚɯ�� ɚ� ɬɚɤɠɟ� ɫɤɨɪɨɫɬɶ� ɜɟɬɪɚ�� ɦɨɠɧɨ� ɨɩɪɟɞɟɥɢɬɶ� ɝɥɭɛɢɧɭ� �ɤɦ�� ɡɨɧɵ�
ɡɚɪɚɠɟɧɢɹ��ɢɫɩɨɥɶɡɭɹ�ɬɚɛɥɢɱɧɵɟ�ɞɚɧɧɵɟ�[3]. 

Ƚɥɭɛɢɧɚ��ɤɦ��ɡɨɧɵ�ɡɚɪɚɠɟɧɢɹ ɜ�ɩɟɪɜɢɱɧɨɦ�ɨɛɥɚɤɟ�ɪɚɜɧɚ������ɤɦ��ɚ�ɜɨ�
ɜɬɨɪɢɱɧɨɦ�ɨɛɥɚɤɟ�ɪɚɜɧɚ�������ɤɦ� 

ɉɨɥɧɚɹ�ɝɥɭɛɢɧɚ�ɡɨɧɵ�ɡɚɪɚɠɟɧɢɹ�Ƚ��ɤɦ��ɪɚɫɫɱɢɬɵɜɚɥɢ�ɩɨ�ɮɨɪɦɭɥɟ�����>�@� 
 

Ƚ Ƚ
����Ƚ�, (4) 
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ɝɞɟ� Ƚ
� ± ɧɚɢɛɨɥɶɲɢɣ�� Ƚ�� ± ɧɚɢɦɟɧɶɲɢɣ� ɢɡ� ɪɚɡɦɟɪɨɜ� Ƚ�� ɢ� Ƚ�� �ɝɥɭɛɢɧɵ� ɡɨɧɵ�
ɡɚɪɚɠɟɧɢɹ�ɩɟɪɜɢɱɧɵɦ��Ƚ���ɢ�ɜɬɨɪɢɱɧɵɦ��Ƚ���ɨɛɥɚɤɨɦ�ȺɏɈȼ� 

Ɍɚɛɥɢɰɚ�� 
ɉɨɥɧɨɣ�ɝɥɭɛɢɧɵ�ɡɨɧɵ�ɡɚɪɚɠɟɧɢɹ 

ɉɚɪɚɦɟɬɪɵ��ɤɦ Ɂɧɚɱɟɧɢɹ 
ɉɨɥɧɚɹ�ɝɥɭɛɢɧɚ�ɡɨɧɵ�ɡɚɪɚɠɟɧɢɹ��Ƚ��ɤɦ� 124,66  

 
ɉɨɥɧɚɹ�ɝɥɭɛɢɧɚ�ɡɨɧɵ�ɡɚɪɚɠɟɧɢɹ�ɪɚɜɧɚ��������ɤɦ. 
ɉɥɨɳɚɞɶ� ɡɨɧɵ� ɮɚɤɬɢɱɟɫɤɨɝɨ� ɡɚɪɚɠɟɧɢɹ� 6ɮ �ɤɦ2) ɪɚɫɫɱɢɬɚɥɢ� ɩɨ�

ɮɨɪɦɭɥɟ�����>�@� 
 

, (5) 
 

ɝɞɟ� Ʉ8 ± ɤɨɷɮɮɢɰɢɟɧɬ�� ɡɚɜɢɫɹɳɢɣ� ɨɬ� ɫɬɟɩɟɧɢ� ɜɟɪɬɢɤɚɥɶɧɨɣ� ɭɫɬɨɣɱɢɜɨɫɬɢ�
ɜɨɡɞɭɯɚ�� ɩɪɢɧɢɦɚɟɬɫɹ� ɪɚɜɧɵɦ�� ������ ɩɪɢ� ɢɧɜɟɪɫɢɢ�� ������ ɩɪɢ� ɢɡɨɬɟɪɦɢɢ�� ������ ɩɪɢ�
ɤɨɧɜɟɧɰɢɢ��1�± ɜɪɟɦɹ��ɩɪɨɲɟɞɲɟɟ�ɩɨɫɥɟ�ɧɚɱɚɥɚ�ɚɜɚɪɢɢ��ɱ�� 

Ɍɚɛɥɢɰɚ�� 
ɉɥɨɳɚɞɶ�ɡɨɧɵ�ɮɚɤɬɢɱɟɫɤɨɝɨ�ɡɚɪɚɠɟɧɢɹ�6ɮ �ɤɦ2) 

ɉɚɪɚɦɟɬɪɵ Ɂɧɚɱɟɧɢɹ 
Ʉɨɷɮɮɢɰɢɟɧɬ�� ɡɚɜɢɫɹɳɢɣ� ɨɬ� ɫɬɟɩɟɧɢ� ɜɟɪɬɢɤɚɥɶɧɨɣ� ɭɫɬɨɣɱɢɜɨɫɬɢ� ɜɨɡɞɭɯɚ��
Ʉ8 

0,081 

ȼɪɟɦɹ��ɩɪɨɲɟɞɲɟɟ�ɩɨɫɥɟ�ɧɚɱɚɥɚ�ɚɜɚɪɢɢ��1��ɱ 1,5  
ɉɥɨɳɚɞɶ�ɡɨɧɵ�ɮɚɤɬɢɱɟɫɤɨɝɨ�ɡɚɪɚɠɟɧɢɹ�6ɮ�ɤɦ2 1365,07  

 
Ɋɚɫɱɟɬɧɨɟ�ɡɧɚɱɟɧɢɟ�ɩɥɨɳɚɞɢ ɡɨɧɵ�ɮɚɤɬɢɱɟɫɤɨɝɨ�ɡɚɪɚɠɟɧɢɹ�6ɮ ɪɚɜɧɚ�

��������ɤɦ2. 
ɑɢɫɥɨ� ɩɨɝɢɛɲɢɯ� ɥɸɞɟɣ� ɩɪɢ� ɜɵɛɪɨɫɟ� ɜɟɳɟɫɬɜɚ� �ɦɟɬɢɥɢɡɨɰɢɚɧɚɬɚ��

ɩɪɢ�ɨɬɫɭɬɫɬɜɢɢ�ɫɪɟɞɫɬɜ�ɡɚɳɢɬɵ�ɪɚɫɫɱɢɬɚɥɢ�ɩɨ�ɮɨɪɦɭɥɟ�����[3]: 
 

Nɩɨɝ = NɫɦîQ0, (6) 
 
ɝɞɟ�Nɫɦ ± ɫɪɟɞɧɹɹ�ɭɞɟɥɶɧɚɹ�ɫɦɟɪɬɧɨɫɬɶ�ɥɸɞɟɣ�ɩɪɢ�ɜɨɡɞɟɣɫɬɜɢɢ�ɦɟɬɢɥɢɡɨɰɢɚɧɚɬɚ��

ɱɟɥ�ɬ��ɩɨ�ɞɚɧɧɵɦ�Ʌ�ɉ��Ɇɚɣɨɪɨɜɚ��������Nɫɦɦɟɬɢɥɢɡɨɰɢɚɧɚɬɚ �����ɱɟɥ�ɬ���Q0 ± ɦɚɫɫɚ�ɜɵɛɪɨɫɚ�
ɦɟɬɢɥɢɡɨɰɢɚɧɚɬɚ��ɬ�����ɬ�� 

 
ɋ� ɭɱɟɬɨɦ� ɡɧɚɱɟɧɢɹ� ɷɤɜɢɜɚɥɟɧɬɧɨɝɨ ɤɨɥɢɱɟɫɬɜɚ� ɦɟɬɢɥɢɡɨɰɢɚɧɚɬɚ 

4ɷ2 �ɬ��ɜɨ ɜɬɨɪɢɱɧɨɦ ɨɛɥɚɤɟ��ɫɨɫɬɚɜɥɹɸɳɟɝɨ385,36ɬ��ɪɚɫɱɟɬɧɨɟ�ɤɨɥɢɱɟɫɬɜɨ�
ɫɦɟɪɬɟɣ� ɫɨɨɬɜɟɬɫɬɜɭɟɬ� � �������� ɱɟɥɨɜɟɤ� �ɨɲɢɛɤɚ� ɩɪɟɞɫɤɚɡɚɧɢɹ� ������ ɉɨ�
Ɇɍ�ʋ����������������ɝ��ɉɪɟɞɫɤɚɡɚɬɟɥɶɧɚɹ�ɨɲɢɛɤɚ�ɨɬ����ɞɨ�����ɫɱɢɬɚɟɬɫɹ�
ɩɪɢɟɦɥɟɦɨɣ�ɜɟɥɢɱɢɧɨɣ� 

ȼɵɜɨɞ� ɉɪɨɜɟɞɟɧɨ� ɩɪɨɝɧɨɡɢɪɨɜɚɧɢɟ� ɦɚɫɲɬɚɛɚ� ɡɚɪɚɠɟɧɢɹ�
ɦɟɬɢɥɢɡɨɰɢɚɧɚɬɚ� ɩɪɢ� ɚɜɚɪɢɢ� ɜ� ɝɨɪɨɞɟ� Ȼɯɨɩɚɥ� �ɨɩɪɟɞɟɥɟɧɢɟ� ɝɥɭɛɢɧɵ� ɢ�
ɩɥɨɳɚɞɢ� ɡɨɧɵ� ɡɚɪɚɠɟɧɢɹ� ȺɏɈȼ��� Ɋɚɫɱɟɬɧɵɦ� ɩɭɬɟɦ� ɭɫɬɚɧɨɜɥɟɧɚ� 
ɩɪɨɞɨɥɠɢɬɟɥɶɧɨɫɬɶ ɩɨɪɚɠɚɸɳɟɝɨ� ɞɟɣɫɬɜɢɹ� ɦɟɬɢɥɢɡɨɰɢɚɧɚɬɚ± ����� ɱɚɫɨɜ� 
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��� ɦɢɧ��� ɷɤɜɢɜɚɥɟɧɬɧɨɟ ɤɨɥɢɱɟɫɬɜɨ ɦɟɬɢɥɢɡɨɰɢɚɧɚɬɚ(4ɷ1)ɜ� ɩɟɪɜɢɱɧɨɦ�
ɨɛɥɚɤɟ� ± ����� ɬ�� ɷɤɜɢɜɚɥɟɧɬɧɨɟ ɤɨɥɢɱɟɫɬɜɨ ɦɟɬɢɥɢɡɨɰɢɚɧɚɬɚ(4ɷ2) ɜɨ�
ɜɬɨɪɢɱɧɨɦ� ɨɛɥɚɤɟ� ± ������� ɬ�� Ɉɩɪɟɞɟɥɟɧɚ� ɝɥɭɛɢɧɚ ɡɨɧɵ� ɡɚɪɚɠɟɧɢɹ�Ƚ) ɜ�
ɩɟɪɜɢɱɧɨɦ� ɨɛɥɚɤɟ� ± ����� ɤɦ�� ɢ� ɜɨ� ɜɬɨɪɢɱɧɨɦ� ɨɛɥɚɤɟ� ± ������ ɤɦ� 
ɍɫɬɚɧɨɜɥɟɧɨ�� ɱɬɨ� ɩɨɥɧɚɹ� ɝɥɭɛɢɧɚ� ɡɨɧɵ� ɡɚɪɚɠɟɧɢɹ� ɪɚɜɧɚ� ������� ɤɦ��
ɩɥɨɳɚɞɶ� ɡɨɧɵ� ɮɚɤɬɢɱɟɫɤɨɝɨ� ɡɚɪɚɠɟɧɢɹ� ɪɚɜɧɚ� �������� ɤɦ2. Ɋɚɫɱɟɬɧɵɟ�
ɡɧɚɱɟɧɢɹ� ɱɢɫɥɚ� ɩɨɝɢɛɲɢɯ� ɫɨɫɬɚɜɢɥɨ� �������� ɱɟɥɨɜɟɤ� ɜ� ɩɟɪɜɵɟ� ɫɭɬɤɢ�� ɩɨ�
ɫɪɚɜɧɟɧɢɸ� ɫ� ɪɟɚɥɶɧɨɣ� ± ����� ɱɟɥɨɜɟɤ�� Ɉɲɢɛɤɚ� ɩɪɟɞɫɤɚɡɚɧɢɹ� ɫɨɫɬɚɜɢɥɚ�
30%. 

Ʌɢɬɟɪɚɬɭɪɚ 
 

1. ȼɥɚɞɢɦɢɪɨɜ� ȼ�ȼ�� Ʉɚɬɚɫɬɪɨɮɵ� ɤɨɧɰɚ� ;;� ɜɟɤɚ.± Ɇ��� Ƚɟɨɩɨɥɢɬɢɤɚ�� Ɏɥɚɣɫɬ��
����������ɫ�� 

2.ɉɨɝɨɞɚ�ɜ�ɝɨɪɨɞɟ�Ȼɯɨɩɚɥ��± ɗɥɟɤɬɪɨɧɧɵɣ�ɢɫɬɨɱɧɢɤ 
https://weatherarchive.ru/Pogoda/BhopalȾɚɬɚ�ɨɛɪɚɳɟɧɢɹ����������� 
��� Ɇɚɣɨɪɨɜɚ�� Ʌ�� ɉ�� ɉɪɨɝɧɨɡ� ɡɚɪɚɠɟɧɢɹ� ȺɏɈȼ�� ɦɟɬɨɞɢɱɟɫɤɢɟ� ɭɤɚɡɚɧɢɹ� ɤ�

ɩɪɚɤɬɢɱɟɫɤɨɦɭ�ɡɚɧɹɬɢɸ�ɩɨ�ɞɢɫɰɢɩɥɢɧɟ�©Ɉɰɟɧɤɚ�ɜɨɡɞɟɣɫɬɜɢɹ�ɧɚ�ɫɪɟɞɭ�ɢ�ɷɤɨɥɨɝɢɱɟɫɤɚɹ�
ɷɤɫɩɟɪɬɢɡɚ���Ʌ��ɉ��Ɇɚɣɨɪɨɜɚ��ɏɚɛɚɪɨɜɫɤ���ɂɡɞ-ɜɨ�Ɍɢɯɨɨɤɟɚɧ��ɝɨɫ��ɭɧ-ɬɚ�����������ɫ� 
 

 

Ɉ�Ɇ��Ⱥɧɬɨɧɨɜɚ, ɇ�Ɇ��ɒɦɚɧɨɜɚ 
 

ɋɚɪɚɬɨɜɫɤɢɣ�ɝɨɫɭɞɚɪɫɬɜɟɧɧɵɣ�ɬɟɯɧɢɱɟɫɤɢɣ�ɭɧɢɜɟɪɫɢɬɟɬ�ɢɦɟɧɢ�Ƚɚɝɚɪɢɧɚ�ɘ�Ⱥ. 
 

ɋɊȺȼɇɂɌȿɅɖɇɕɃ�ȺɇȺɅɂɁ�ɆȿɌɈȾɈȼ�ɅɂɏȿɇɈɂɇȾɂɄȺɐɂɂ�
ȾɅə�ɈɐȿɇɄɂ�ɈȻɓȿȽɈ�ɁȺȽɊəɁɇȿɇɂə�ȺɌɆɈɋɎȿɊɕ�ȼȻɅɂɁɂ�

ɊȺȻɈɌɕ�ɗɄɈɌȿɏɇɈɉȺɊɄɈȼ�ɉɈ�ɍɌɂɅɂɁȺɐɂɂ� 
ɈɌɏɈȾɈȼ�I-II ɄɅȺɋɋɈȼ�ɈɉȺɋɇɈɋɌɂ� 

 
Ɉɞɧɨɣ�ɢɡ�ɩɪɨɛɥɟɦ�ɭɪɛɚɧɢɡɢɪɨɜɚɧɧɵɯ�ɬɟɪɪɢɬɨɪɢɣ�ɹɜɥɹɟɬɫɹ�ɭɬɢɥɢɡɚɰɢɢ�ɨɬɯɨɞɨɜ�

,�� ,,� ɤɥɚɫɫɨɜ� ɨɩɚɫɧɨɫɬɢ�� ɉɪɨɞɟɦɨɧɫɬɪɢɪɨɜɚɧɚ� ɜɨɡɦɨɠɧɨɫɬɶ� ɢɫɩɨɥɶɡɨɜɚɧɢɹ� ɦɟɬɨɞɨɜ�
ɥɢɯɟɧɨɢɧɞɢɤɚɰɢɢ� ɞɥɹ� ɨɰɟɧɤɢ� ɨɛɳɟɝɨ� ɡɚɝɪɹɡɧɟɧɢɹ� ɚɬɦɨɫɮɟɪɵ�� ɜɛɥɢɡɢ�
ɪɚɛɨɬɵɷɤɨɬɟɯɧɨɩɚɪɤɨɜ�ɩɨ�ɭɬɢɥɢɡɚɰɢɢ�ɨɬɯɨɞɨɜ�I-II ɤɥɚɫɫɨɜ�ɨɩɚɫɧɨɫɬɢ� 

Ʉɥɸɱɟɜɵɟ� ɫɥɨɜɚ�� ɚɧɬɪɨɩɨɝɟɧɧɨɟ� ɡɚɝɪɹɡɧɟɧɢɟ� ɜɨɡɞɭɯɚ�� ɷɤɨɬɟɯɧɨɩɚɪɤɢ��
ɥɢɯɟɧɨɢɧɞɢɤɚɰɢɹ��ɭɫɥɨɜɢɹ�ɧɟɛɥɚɝɨɩɪɢɹɬɧɨɝɨ�ɜɨɡɞɟɣɫɬɜɢɹ�ɮɚɤɬɨɪɨɜ� 

 
ȼ�ɧɚɫɬɨɹɳɟɟ�ɜɪɟɦɹ�ɨɫɬɪɨ�ɜɨɡɧɢɤɚɟɬ�ɩɪɨɛɥɟɦɚ�ɭɬɢɥɢɡɚɰɢɢ�ɨɬɯɨɞɨɜ� ,��

,,� ɤɥɚɫɫɨɜ�ɨɩɚɫɧɨɫɬɢ��ɉɨɹɜɥɹɟɬɫɹ�ɧɟɨɛɯɨɞɢɦɨɫɬɶ�ɜ� ɫɨɡɞɚɧɢɢ�ɫɨɜɪɟɦɟɧɧɨɣ�
ɢɧɮɪɚɫɬɪɭɤɬɭɪɵ��ɨɛɟɫɩɟɱɢɜɚɸɳɟɣ�ɛɟɡɨɩɚɫɧɨɟ�ɨɛɪɚɳɟɧɢɟ�ɫ�ɨɬɯɨɞɚɦɢ�,�ɢ�,,�
ɤɥɚɫɫɨɜ� ɨɩɚɫɧɨɫɬɢ�� ɢ� ɥɢɤɜɢɞɚɰɢɢ� ɧɚɢɛɨɥɟɟ� ɨɩɚɫɧɵɯ� ɨɛɴɟɤɬɨɜ�
ɧɚɤɨɩɥɟɧɧɨɝɨ�ɷɤɨɥɨɝɢɱɟɫɤɨɝɨ�ɜɪɟɞɚ��Ɉɛɹɡɚɬɟɥɶɧɵɣ�ɦɨɧɢɬɨɪɢɧɝ�ɫɨɫɬɨɹɧɢɹ�
ɚɬɦɨɫɮɟɪɧɨɝɨ� ɜɨɡɞɭɯɚ� ɜɛɥɢɡɢ� ɪɚɛɨɬɵ� ɩɪɨɢɡɜɨɞɫɬɜɟɧɧɵɯ� ɩɪɟɞɩɪɢɹɬɢɣ� ɩɨ�
ɭɬɢɥɢɡɚɰɢɢ� ɨɬɯɨɞɨɜ� ,� ɢ� ,,� ɤɥɚɫɫɨɜ� ɨɩɚɫɧɨɫɬɢ� ɩɪɟɞɩɢɫɵɜɚɟɬ� ɨɩɬɢɦɢɡɚɰɢɸ�
ɷɤɫɩɪɟɫɫ-ɫɩɨɫɨɛɨɜ�ɨɰɟɧɤɢ�ɢ�ɤɨɧɬɪɨɥɹ�ɡɚ�ɨɛɳɢɦ�ɡɚɝɪɹɡɧɟɧɢɟɦ�ɜɨɡɞɭɯɚ��ɱɟɦ�
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ɨɛɭɫɥɨɜɥɟɧɚ� ɚɤɬɭɚɥɶɧɨɫɬɶ� ɢɫɫɥɟɞɨɜɚɧɢɹ�� ɉɪɟɞɥɚɝɚɟɦ� ɢɫɩɨɥɶɡɨɜɚɬɶ� ɦɟɬɨɞ�
ɥɢɯɟɧɨɢɧɞɢɤɚɰɢɢ� ɜ� ɤɚɱɟɫɬɜɟ� ɷɤɫɩɪɟɫɫ-ɫɩɨɫɨɛɚ� ɞɥɹ� ɨɰɟɧɤɢ� ɨɛɳɟɝɨ�
ɡɚɝɪɹɡɧɟɧɢɹ�ɜɨɡɞɭɯɚ�ɜɛɥɢɡɢ�ɪɚɛɨɬɵ�ɷɤɨɬɟɯɧɨɩɚɪɤɨɜ�ɩɨ�ɭɬɢɥɢɡɚɰɢɢ�ɨɬɯɨɞɨɜ�
I-II ɤɥɚɫɫɨɜ�ɨɩɚɫɧɨɫɬɢ� 

ɐɟɥɶɸ� ɢɫɫɥɟɞɨɜɚɧɢɹ� ɹɜɥɹɟɬɫɹ� ɷɤɫɩɟɪɢɦɟɧɬɚɥɶɧɨɟ� ɨɛɨɫɧɨɜɚɧɢɟ�
ɦɟɬɨɞɨɜ� ɥɢɯɟɧɨɢɧɞɢɤɚɰɢɢ� ɞɥɹ� ɨɰɟɧɤɢ� ɨɛɳɟɝɨ� ɡɚɝɪɹɡɧɟɧɢɹ� ɚɬɦɨɫɮɟɪɵ��
ɜɛɥɢɡɢ� ɪɚɛɨɬɵ� ɷɤɨɬɟɯɧɨɩɚɪɤɨɜ ɩɨ� ɭɬɢɥɢɡɚɰɢɢ� ɨɬɯɨɞɨɜ� I-II ɤɥɚɫɫɨɜ�
ɨɩɚɫɧɨɫɬɢ. 

Ɇɟɬɨɞ�ɢɫɫɥɟɞɨɜɚɧɢɹ 
ȼ�ɢɫɫɥɟɞɨɜɚɧɢɹɯ�ɢɫɩɨɥɶɡɨɜɚɥɢ ɫɩɨɫɨɛɵ�ɨɰɟɧɤɢ�ɨɛɳɟɝɨ�ɡɚɝɪɹɡɧɟɧɢɹ�

ɚɬɦɨɫɮɟɪɵ� ɫ� ɢɫɩɨɥɶɡɨɜɚɧɢɟɦ� ɪɚɡɥɢɱɧɵɯ� ɦɟɬɨɞɢɤ� ɥɢɯɟɧɨɢɧɞɢɤɚɰɢɢ�� ȼ�
ɨɫɧɨɜɟ� ɦɟɬɨɞɚ� ɥɢɯɟɧɨɢɧɞɢɤɚɰɢɢ� ɥɟɠɢɬ� ɢɡɭɱɟɧɢɟ� ɪɨɫɬɚ� ɥɢɲɚɣɧɢɤɨɜ� ɜ�
ɧɚɬɭɪɧɵɯ� ɭɫɥɨɜɢɹɯ�� ɉɪɟɢɦɭɳɟɫɬɜɨ� ɷɬɨɝɨ� ɦɟɬɨɞɚ� ± ɦɚɥɚɹ� ɫɬɨɢɦɨɫɬɶ�
ɢɫɫɥɟɞɨɜɚɧɢɣ�� ɤɪɚɬɤɨɫɪɨɱɧɨɫɬɶ� ɩɨɥɭɱɟɧɢɹ� ɪɟɡɭɥɶɬɚɬɨɜ�� ɤɪɨɦɟ� ɬɨɝɨ��
ɥɢɲɚɣɧɢɤɢ� ɫɩɨɫɨɛɧɵ� ɧɚɤɚɩɥɢɜɚɬɶ� ɜ� ɫɜɨɢɯ� ɫɥɨɟɜɢɳɚɯ, ɩɨ� ɫɪɚɜɧɟɧɢɸ, ɫ�
ɜɵɫɲɢɦɢ� ɪɚɫɬɟɧɢɹɦɢ� ɜ� �� ɪɚɡ� ɛɨɥɶɲɟ� ɠɟɥɟɡɚ�� ɜ� �-�� ɪɚɡɚ� ɛɨɥɶɲɟ� ɫɜɢɧɰɚ��
ɤɚɞɦɢɹ��ɪɬɭɬɢ�ɢ�ɞɪɭɝɢɯ�ɜɟɳɟɫɬɜ�[1]. 

ȼ� ɤɚɱɟɫɬɜɟ� ɦɨɞɟɥɢ� ɬɟɪɪɢɬɨɪɢɢ� ɢɫɩɨɥɶɡɨɜɚɥɢ� ɞɜɨɪ� ɞɨɦɚ�� ɭɞɚɥɟɧɧɵɣ�
ɨɬ� ɚɜɬɨɦɚɝɢɫɬɪɚɥɢ� ɭɥɢɰɵ� ɉɨɥɢɬɟɯɧɢɱɟɫɤɨɣ�� ȼ� ɤɚɱɟɫɬɜɟ� ɦɟɬɨɞɚ� ɨɰɟɧɤɢ�
ɨɛɳɟɝɨ� ɡɚɝɪɹɡɧɟɧɢɹ� ɚɬɦɨɫɮɟɪɵ� ±� ɦɟɬɨɞ� ɥɢɯɟɧɨɢɧɞɢɤɚɰɢɢɫ�
ɢɫɩɨɥɶɡɨɜɚɧɢɟɦ� ɪɚɡɥɢɱɧɵɯ� ɦɟɬɨɞɢɤ�� ɨɰɟɧɤɚ� ɨɬɧɨɫɢɬɟɥɶɧɨɣ� ɱɢɫɬɨɬɵ�
ɚɬɦɨɫɮɟɪɵ� �ɈɑȺ��� ɢɧɞɟɤɫɚ� ɩɨɥɟɨɬɨɥɟɪɚɧɬɧɨɫɬɢ� �,3��� ɢɧɞɟɤɫɚ� ɱɢɫɬɨɬɵ�
ɚɬɦɨɫɮɟɪɵ� ,$4� �,QGH[� RI� $WPRVSKHUH� 4XDOLW\�� ,$4�� >�@�� ɗɤɫɩɟɪɢɦɟɧɬ 
ɩɪɨɜɨɞɢɥɫɹ� ɧɚ� ɩɥɨɳɚɞɤɟ�� ɤɨɬɨɪɭɸ� ɞɟɥɢɥɢ� ɧɚ� ɤɜɚɞɪɚɬɵ�� ɜ� ɤɚɠɞɨɦ� ɢɡ�
ɤɨɬɨɪɵɯ� ɩɨɞɫɱɢɬɚɥɢ� ɨɛɳɟɟ� ɱɢɫɥɨ� ɢɫɫɥɟɞɭɟɦɵɯ� ɞɟɪɟɜɶɟɜ� ɢ� ɞɟɪɟɜɶɟɜ��
ɩɨɤɪɵɬɵɯ� ɥɢɲɚɣɧɢɤɨɦ� �Ɍɚɛɥɢɰɚ� ���� Ɉɛɳɚɹ� ɫɭɦɦɚ� ɞɟɪɟɜɶɟɜ� ɧɚ�
ɤɨɧɬɪɨɥɶɧɨɣ�ɩɥɨɳɚɞɤɟ�± ɞɜɚɞɰɚɬɶ�ɱɟɬɵɪɟ�� 

 
Ɍɚɛɥɢɰɚ�� 

ɂɧɮɨɪɦɚɰɢɹ�ɨɛ�ɢɫɫɥɟɞɭɟɦɵɯ�ɩɥɨɳɚɞɤɚɯ 
Ⱥɞɪɟɫ�ɩɥɨɳɚɞɤɢ Ɏɨɬɨ�ɩɥɨɳɚɞɤɢ Ɋɚɫɩɨɥɨɠɟɧɢɟ� ɧɚ�

ɤɚɪɬɟ 
ɉɨɫɟɥɨɤ�Ʉɥɢɧɢɱɟɫɤɢɣ� 

  
 

ɗɤɫɩɟɪɢɦɟɧɬɚɥɶɧɚɹ�ɱɚɫɬɶ 
ɉɪɨɜɟɞɟɧ� ɚɧɚɥɢɡ� ɷɤɫɩɟɪɢɦɟɧɬɚɥɶɧɵɯ� ɞɚɧɧɵɯ ɨɛ� ɨɛɢɥɢɢ� ɢ�

ɪɚɡɧɨɨɛɪɚɡɢɢ� ɨɫɧɨɜɧɵɯ� ɜɢɞɨɜ� ɥɢɲɚɣɧɢɤɨɜ�� ɩɪɨɢɡɪɚɫɬɚɸɳɢɯ� ɜ� ɪɚɣɨɧɟ�
ɢɫɫɥɟɞɨɜɚɧɢɹ� ɩɨ� ɤɪɢɬɟɪɢɹɦ�� ɜɫɬɪɟɱɚɟɦɨɫɬɢ�� ɫɬɟɩɟɧɢ� ɩɨɤɪɵɬɢɹ� ɢ� ɤɥɚɫɫɚ�
ɩɨɥɟɨɬɨɥɟɪɚɧɬɧɨɫɬɢ�� Ɉɰɟɧɤɚ� ɜɫɬɪɟɱɚɟɦɨɫɬɢ� ɢ� ɩɨɤɪɵɬɢɹ� ɢɡɭɱɟɧɚ� ɩɨ�
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ɩɹɬɢɛɚɥɥɶɧɨɣ� ɲɤɚɥɟ� [2].Ɉɩɪɟɞɟɥɟɧɢɟ� ɤɥɚɫɫɨɜ ɩɨɥɟɨɬɨɥɟɪɚɧɬɧɨɫɬɢ�
ɨɫɧɨɜɚɧɨ ɧɚ� ɡɚɜɢɫɢɦɨɫɬɢ� ɜɢɞɨɜ� ɥɢɲɚɣɧɢɤɨɜ� ɨɬ� ɬɢɩɨɜ� ɦɟɫɬɨɨɛɢɬɚɧɢɹ� ɩɨ�
ɫɬɟɩɟɧɢ ɜɥɢɹɧɢɹ� ɚɧɬɪɨɩɨɝɟɧɧɵɯ�ɮɚɤɬɨɪɨɜ� >�].Ɉɫɧɨɜɧɨɣ�ɦɟɬɨɞ� ɩɚɫɫɢɜɧɨɣ�
ɥɢɯɟɧɨɢɧɞɢɤɚɰɢɢ ± ɧɚɛɥɸɞɟɧɢɟ� ɡɚ� ɢɡɦɟɧɟɧɢɹɦɢ� ɨɬɧɨɫɢɬɟɥɶɧɨɣ�
ɱɢɫɥɟɧɧɨɫɬɢ�ɥɢɲɚɣɧɢɤɨɜ� 

Ɍɚɛɥɢɰɚ�� 
ȼɢɞɨɜɨɣ�ɫɨɫɬɚɜ�ɞɟɪɟɜɶɟɜ�ɢ�ɥɢɲɚɣɧɢɤɨɜ�ɧɚ�ɢɫɫɥɟɞɭɟɦɨɣ�ɩɥɨɳɚɞɤɟ 
ȼɢɞ�ɞɟɪɟɜɚ Ʉɨɥɢɱɟɫɬɜɨ�ɞɟɪɟɜɶɟɜ�

ɞɚɧɧɨɝɨ�ɜɢɞɚ� 
ɧɚ�ɩɥɨɳɚɞɤɟ 

ȼɢɞ�ɥɢɲɚɣɧɢɤɚ 

Ɍɨɩɨɥɶ�ɩɢɪɚɦɢɞɚɥɶɧɵɣ�
(Populus pyramidalis) 

5 Xanthoria parietina 

Ɋɹɛɢɧɚ�ɨɛɵɤɧɨɜɟɧɧɚɹ� 
(Sorbus aucuparia) 

1 Parmeliopsis aleurites 

Ƚɪɟɰɤɢɣ�ɨɪɟɯ 
(Juglans regia) 

1 Parmeliopsis aleurites 

Ʉɥɟɧ�ɚɦɟɪɢɤɚɧɫɤɢɣ� 
(Acer negundo) 

4 Parmeliopsis aleurites 

Ʉɥɟɧ�ɨɫɬɪɨɥɢɫɬɧɵɣ� 
(Acer platanoides) 

4 Parmeliopsis aleurites 

Ʌɢɩɚ�ɤɪɭɩɧɨɥɢɫɬɧɚɹ� 
(Tilia platyphyllos) 

1 Parmeliopsis aleurites 

Ɉɫɢɧɚ� 
(Populus tremula L.) 

1 Parmeliopsis aleurites 

Ʉɨɧɫɤɢɣ�ɤɚɲɬɚɧ�ɨɛɵɤɧɨɜɟɧɧɵɣ� 
(Aesculus hippocastanum L.) 

2 Parmeliopsis aleurites 

ȼɢɲɧɹ� 
(Prunus subg. Cerasus) 

1 Ɉɬɫɭɬɫɬɜɢɟ 

Ȼɟɪɟɡɚ� 
(Betula L.) 

1 Ɉɬɫɭɬɫɬɜɢɟ 

Ɋɨɛɢɧɢɹ�ɥɨɠɧɨɚɤɚɰɢɟɜɚɹ 
(5REtQLD�SVHXGRDFɚcia) 

1 Ɉɬɫɭɬɫɬɜɢɟ 

Ʉɚɬɚɥɶɩɚ�ɛɢɝɧɨɧɢɟɜɢɞɧɚɹ 
(Catalpa bignonioides) 

1 Ɉɬɫɭɬɫɬɜɢɟ 

 
ɇɚ� ɦɨɞɟɥɶɧɨɣ� ɬɟɪɪɢɬɨɪɢɢ� ɨɩɢɫɵɜɚɥɢ� ɜɢɞɵ� ɥɢɲɚɣɧɢɤɨɜ�� ɨɰɟɧɢɜɚɹ�

ɤɚɠɞɵɣ� ɜɢɞ� ɩɨ� ɛɚɥɥɚɦ� ɜɫɬɪɟɱɚɟɦɨɫɬɢ�� ɩɨɤɪɵɬɢɹ� ɢ ɪɚɫɩɪɟɞɟɥɟɧɢɹ 
ɥɢɲɚɣɧɢɤɨɜ� ± ɩɨ� ɤɥɚɫɫɚɦ ɩɨɥɟɨɬɨɥɟɪɚɧɬɧɨɫɬɢ� >�]. ɗɤɫɩɟɪɢɦɟɧɬɚɥɶɧɵɟ�
ɞɚɧɧɵɟ�ɩɪɟɞɫɬɚɜɥɟɧɵ�ɜ�ɬɚɛɥɢɰɟ��� 

ȼ�ɬɚɛɥɢɰɟ���ɩɪɟɞɫɬɚɜɥɟɧɚ�ɢɧɮɨɪɦɚɰɢɹ�ɨ�ɩɚɪɚɦɟɬɪɚɯ��ɢɫɩɨɥɶɡɭɟɦɵɯ�
ɞɥɹ�ɪɚɫɱɟɬɚ�ɩɨɥɟɨɬɨɥɟɪɚɧɬɧɨɫɬɢ��Ɋɟɡɭɥɶɬɚɬɵ�ɬɚɛɥɢɰɵ���ɫɜɢɞɟɬɟɥɶɫɬɜɭɸɬ�ɨ�
ɬɨɦ��ɱɬɨ�ɩɪɢɫɭɬɫɬɜɢɟ�ɥɢɲɚɣɧɢɤɚ�ɜɢɞɚ�Parmeliopsis aleurites �ɉɚɪɦɟɥɢɨɩɫɢɫ�
ɛɥɟɞɧɟɸɳɢɣ��� ɭɤɚɡɵɜɚɟɬ� ɨɛ� ɚɧɬɪɨɩɨɝɟɧɧɨ� ɫɥɚɛɨɢɡɦɟɧɟɧɧɨɦ� ɫɨɫɬɨɹɧɢɢ�
ɨɤɪɭɠɚɸɳɟɣ� ɫɪɟɞɵ�� ɩɪɨɢɡɪɚɫɬɚɧɢɟ� Xanthoria parietina �Ʉɫɚɧɬɨɪɢɹ�
ɧɚɫɬɟɧɧɚɹ�� ± ɨ� ɫɪɟɞɟ� ɫ ɫɢɥɶɧɨ� ɚɧɬɪɨɩɨɝɟɧɧɵɦɢ ɢɡɦɟɧɟɧɢɹɦɢ�� Ɉɰɟɧɤɭ�
ɩɪɨɟɤɬɢɜɧɨɝɨ�ɩɨɤɪɵɬɢɹ�ɨɩɪɟɞɟɥɹɥɢ�ɜ�ɛɚɥɶɧɨɣ�ɫɢɫɬɟɦɟ�[2].  
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ɉɨ� ɞɚɧɧɵɦ� ɥɢɬɟɪɚɬɭɪɵ� ɢɡɜɟɫɬɧɨ� ɨ ɩɪɹɦɨɣ ɫɜɹɡɢ ɦɟɠɞɭ� ɈɑȺ� ɢ�
ɫɪɟɞɧɟɣ�ɤɨɧɰɟɧɬɪɚɰɢɟɣ�ɞɢɨɤɫɢɞɚ�ɫɟɪɵ�ɜ�ɚɬɦɨɫɮɟɪɟ�(Ɍɚɛɥɢɰɚ�5) [2]. 

Ɉɩɪɟɞɟɥɢɥɢ� ɫɨɞɟɪɠɚɧɢɟ� ɞɢɨɤɫɢɞɚ� ɫɟɪɵ ɜ� ɜɨɡɞɭɯɟ� ɩɨ� ɪɚɫɱɟɬɧɵɦ�
ɞɚɧɧɵɦ� IP (2,1). ɉɨ� ɪɟɡɭɥɶɬɚɬɚɦ� ɢɫɫɥɟɞɨɜɚɧɢɣ� ɨɩɪɟɞɟɥɢɥɢ� ɦɚɥɨɟ�
ɡɚɝɪɹɡɧɟɧɢɟ� ɚɬɦɨɫɮɟɪɧɨɝɨ� ɜɨɡɞɭɯɚ� ɢɫɫɥɟɞɭɟɦɨɣ� ɩɥɨɳɚɞɤɢ�� ɤɨɬɨɪɨɟ�
ɫɨɨɬɜɟɬɫɬɜɭɟɬ�ɫɨɞɟɪɠɚɧɢɸ�ɤɨɧɰɟɧɬɪɚɰɢɢ�SO2 ɨɬ������ɞɨ������>�]. 

Ɍɚɛɥɢɰɚ�� 
ɗɩɢɮɢɬɧɵɟ�ɥɢɲɚɣɧɢɤɢ��ɨɛɧɚɪɭɠɟɧɧɵɟ�ɧɚ�ɞɟɪɟɜɶɹɯ 

ȼɢɞ� ɥɢɲɚɣɧɢɤɚ�� ɤɪɚɬɤɚɹ� ɯɚɪɚɤɬɟɪɢɫɬɢɤɚ�
[1,3] 

ɏɚɪɚɤɬɟɪɢɫɬɢɤɚ� ɡɚɝɪɹɡɧɟɧɢɹ� ɩɨ�
ɜɫɬɪɟɱɚɟɦɨɫɬɢ�� ɛɚɥɥ; ɫɬɟɩɟɧɶ�ɩɨɤɪɵɬɢɹ��
ɛɚɥɥ; ɤɥɚɫɫ�ɩɨɥɟɨɬɨɥɟɪɚɧɬɧɨɫɬɢ��ɛɚɥɥ 

Ʌɢɫɬɨɜɚɬɵɟ�
ɥɢɲɚɣɧɢɤɢParmelia 
Parmeliopsis 
aleurites 
(ɉɚɪɦɟɥɢɨɩɫɢɫ�

ɛɥɟɞɧɟɸɳɢɣ). 
 

ɂɫɱɟɡɧɨɜɟɧɢɟ� ɜɢɞɚ� ɜɨ�
ɜɬɨɪɭɸ�ɨɱɟɪɟɞɶ 
- ɪɟɞɤɨ�- 2; 
-  ɧɢɡɤɚɹ�- 2; 
± ɟɫɬɟɫɬɜɟɧɧɵɟ� �ɱɚɫɬɨ�� ɢ�
ɚɧɬɪɨɩɨɝɟɧɧɨ�
ɫɥɚɛɨɢɡɦɟɧɟɧɧɵɟ�ɦɟɫɬɨɨɛɢɬɚɧɢɹ� 
�ɪɟɞɤɨ� ± 2 

Ʌɢɫɬɨɜɚɬɵɟ�
ɥɢɲɚɣɧɢɤɢ 
Xanthoria parietina 
�Ʉɫɚɧɬɨɪɢɹ�
ɧɚɫɬɟɧɧɚɹ�� 

ɤ�ɥɢɫɬɨɜɵɦ�ɥɢɲɚɣɧɢɤɚɦ�ɬɚɤɠɟ�ɨɬɧɨɫɹɬɫɹ�
ɪɨɞɵ�Hypogymniau, Parmelia. 

ɂɫɱɟɡɧɨɜɟɧɢɟ� ɜɢɞɚ� ɜɨ�
ɜɬɨɪɭɸ�ɨɱɟɪɟɞɶ 
- ɨɱɟɧɶ�ɪɟɞɤɨ -1; 
- ɨɱɟɧɶ�ɧɢɡɤɚɹ -1; 
- ɫɢɥɶɧɨ� ɚɧɬɪɨɩɨɝɟɧɧɨ�
ɢɡɦɟɧɟɧɧɵɟ�
ɦɟɫɬɨɨɛɢɬɚɧɢɹ��ɱɚɫɬɨ��± 9 

 
Ɍɚɛɥɢɰɚ�� 

ɋɪɟɞɧɟɟ�ɡɧɚɱɟɧɢɟ�ɩɪɨɟɤɬɢɜɧɨɝɨ�ɩɨɤɪɵɬɢɹ�ɞɟɪɟɜɶɟɜ 
ɉɚɪɚɦɟɬɪ��ɢɫɩɨɥɶɡɭɟɦɵɣ�ɞɥɹ�ɪɚɫɱɟɬɚ�

ɩɨɥɟɨɬɨɥɟɪɚɧɬɧɨɫɬɢ 
ȼɢɞ�ɥɢɲɚɣɧɢɤɚ 

Parmeliopsis 
aleurites 

Xanthoria 
parietina 

ɤɥɚɫɫ�ɩɨɥɟɨɬɨɥɟɪɚɧɬɧɨɫɬɢ�ɜɢɞɚ���Ⱥi) [2] 2 9 
ɩɨɤɪɵɬɢɟ�ɜɢɞɚ��ɛɚɥɥɵ [2] 2 1 

ɫɭɦɦɚɪɧɨɟ�ɩɨɤɪɵɬɢɟ�ɜɢɞɨɜ��&n 3 
 
ɂɧɞɟɤɫ�ɱɢɫɬɨɬɵ�ɚɬɦɨɫɮɟɪɵ� ,$4� �,QGex of Atmosphere Quality, IAQ) 

ɨɩɪɟɞɟɥɹɟɬɫɹ��ɟɫɥɢ�ɧɟɢɡɜɟɫɬɧɵ�ɜɢɞɵ�ɥɢɲɚɣɧɢɤɨɜ�>�]: 
 

��� ൌ σ ୕כ
ଵ

୬
୧ୀଵ , ɭɫɥ. ɟɞ., 

 
ɝɞɟ�4i ± ɷɤɨɥɨɝɢɱɟɫɤɢɣ�ɢɧɞɟɤɫ�ɨɩɪɟɞɟɥɟɧɧɨɝɨ�ɜɢɞɚ��ɤɨɥɢɱɟɫɬɜɨ�ɜɢɞɨɜ��ɧɚ�
ɜɫɟɣ�ɩɪɨɛɧɨɣ�ɩɥɨɳɚɞɤɟ). 

ɇɚ� ɨɩɵɬɧɨɣ� ɢ� ɤɨɧɬɪɨɥɶɧɨɣ� ɩɥɨɳɚɞɤɚɯ� ɛɵɥɨ� ɡɚɪɟɝɢɫɬɪɢɪɨɜɚɧɨ�
ɬɨɥɶɤɨ� ɞɜɚ� ɜɢɞɚ�� Fi ± ɩɨɤɚɡɚɬɟɥɶ� ɨɛɢɥɢɹ� L-ɬɨɝɨ� ɜɢɞɚ� �Ɍɚɛɥɢɰɚ� ���Q� ± 
ɤɨɥɢɱɟɫɬɜɨ�ɜɢɞɨɜ�� 
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ܳܣܫ ൌ ଶכଶ

ଵ
כ ͳʹ  ଶכଵ

ଵ
כ ͺ ൌ ǡͶ ɭɫɥ� ɟɞ� 

 
ɂɧɞɟɤɫ� ɱɢɫɬɨɬɵ� ɚɬɦɨɫɮɟɪɵ� (IAQ) ɢ� ɫɨɨɬɜɟɬɫɬɜɭɸɳɟɟ� ɡɧɚɱɟɧɢɟ�

ɤɨɧɰɟɧɬɪɚɰɢɢ� ɨɤɫɢɞɚ� ɫɟɪɵ� ɨɩɪɟɞɟɥɟɧɨ� ɩɨ� Ɍɪɚɫɫɭ�� ����� [2]. Ɂɧɚɱɟɧɢɟ�
IAQ=6,4ɭɫɥ�� ɟɞ� ɧɚ� ɢɫɫɥɟɞɭɟɦɨɣ� ɩɥɨɳɚɞɤɟ� ɫɨɨɬɜɟɬɫɬɜɭɟɬ�
ɤɨɧɰɟɧɬɪɚɰɢɢɨɤɫɢɞɚ� ɫɟɪɵ� ɛɨɥɟɟ� ������ ɦɝ�ɦ3�� Ɂɚɪɟɝɢɫɬɪɢɪɨɜɚɧɨ�
ɩɪɟɜɵɲɚɸɳɟɟ�ɡɧɚɱɟɧɢɟ ɫɪɟɞɧɟɫɭɬɨɱɧɨɝɨ�ɉȾɄ ����ɦɝ�ɦ3 [2].  

 
Ɍɚɛɥɢɰɚ�� 

Ɋɚɫɱɟɬɧɵɟ�ɦɟɬɨɞɵ�[2] 
Ɋɚɫɱɟɬ� ɩɨɤɚɡɚɬɟɥɹ� ɨɬɧɨɫɢɬɟɥɶɧɨɣ�
ɱɢɫɬɨɬɵ� ɚɬɦɨɫɮɟɪɵ� �ɈɑȺ�� ɩɨ�
ɮɨɪɦɭɥɟ�� 
ʝʦʏ ൌ ʜାଶʚାଷʙ

ଷ
�� ɭɫɥ�� ɟɞ�, ɝɞɟ� ɇ� ± 

ɧɚɤɢɩɧɵɟ�� Ʌ� ɥɢɫɬɨɜɚɬɵɟ�� Ʉ� ± 
ɤɭɫɬɢɫɬɵɟ�� Ⱦɥɹ� ɪɚɫɱɟɬɚ�
ɢɫɩɨɥɶɡɭɸɬ� ɛɚɥɥɵ� ɫɪɟɞɧɟɣ�
ɜɫɬɪɟɱɚɟɦɨɫɬɢ� 
ɑɟɦ� ɛɥɢɠɟ� ɩɨɤɚɡɚɬɟɥɶ� ɈɑȺ� ɤ�
ɟɞɢɧɢɰɟ�� ɬɟɦ� ɱɢɳɟ� ɜɨɡɞɭɯ�
ɦɟɫɬɨɨɛɢɬɚɧɢɹ 

Ɋɚɫɱɟɬ� ɢɧɞɟɤɫɚ ɩɨɥɟɨɬɨɥɟɪɚɧɬɧɨɫɬɢ� �,3���
ɍɱɢɬɵɜɚɟɬ�ɜɢɞɨɜɨɣ�ɫɨɫɬɚɜ�ɥɢɲɚɣɧɢɤɨɜ�>�@� 

ɝɞɟ� Q� ± ɤɨɥɢɱɟɫɬɜɨ� ɜɢɞɨɜ� ɧɚ� ɩɥɨɳɚɞɤɟ�
ɨɩɢɫɚɧɢɹ�� � ± ɤɥɚɫɫܣ ɩɨɥɟɨɬɨɥɟɪɚɧɬɧɨɫɬɢ� ɜɢɞɚ�
�Ɍɚɛɥɢɰɚ�����Ci ± ɩɨɤɪɵɬɢɟ�ɜɢɞɚ��Ɍɚɛɥɢɰɚ��), Cn ± 
ɫɭɦɦɚɪɧɨɟ�ɩɨɤɪɵɬɢɟ�ɜɢɞɨɜ��Ɍɚɛɥɢɰɚ��).  
Ɉɰɟɧɤɚ� ɩɪɨɟɤɬɢɜɧɨɝɨ� ɩɨɤɪɵɬɢɹ� ɞɚɟɬɫɹ� ɩɨ� ��-
ɛɚɥɥɶɧɨɣ�ɲɤɚɥɟ�>2]. 

ʝʦʏ ൌ ାଶכሺଶାଵሻାଷכ
ଷ

 ����ɭɫɥ��ɟɞ� 
 

ܲܫ ൌ
ሺଶכଶ
ଷ
כ ͳʹ  ଽכଵ

ଷ
כ ͺ�ሻ

ͳͻ
൘ �ൌ ����ɭɫɥ��ɟɞ� 

 
ȼɵɜɨɞ�� ɉɪɨɞɟɦɨɧɫɬɪɢɪɨɜɚɧɚ� ɜɨɡɦɨɠɧɨɫɬɶ� ɨɰɟɧɤɢ� ɨɛɳɟɝɨ�

ɡɚɝɪɹɡɧɟɧɢɹ� ɦɟɬɨɞɚɦɢ� ɥɢɯɟɧɨɢɧɞɢɤɚɰɢɢ�� ɉɨɤɚɡɚɧɨ�� ɱɬɨ� ɧɚɢɛɨɥɟɟ�
ɷɮɮɟɤɬɢɜɧɵɣ� ɫɩɨɫɨɛ� ± ɪɚɫɱɟɬɧɵɣ� ɩɨ� ɤɪɢɬɟɪɢɸ� ɢɧɞɟɤɫɚ� ɱɢɫɬɨɬɵ�
ɚɬɦɨɫɮɟɪɵ� (IAQ). ɉɪɢ� ɪɚɫɱɟɬɟ� ɢɧɞɟɤɫɚ� ɱɢɫɬɨɬɵ� ɚɬɦɨɫɮɟɪɵ� (IAQ) ɢ�
ɨɩɪɟɞɟɥɟɧɢɢ� ɫɨɨɬɜɟɬɫɬɜɭɸɳɟɝɨ� ɡɧɚɱɟɧɢɹ� ɤɨɧɰɟɧɬɪɚɰɢɢ� ɞɢɨɤɫɢɞ� ɫɟɪɵ ɜ�
ɜɨɡɞɭɯɟ� �ɩɨ� Ɍɪɚɫɫɭ�� ������ ɛɵɥɢ� ɩɨɥɭɱɟɧɵ� ɛɨɥɟɟ� ɬɨɱɧɵɟ� ɞɚɧɧɵɟ� ɨ�
ɤɨɧɰɟɧɬɪɚɰɢɢ� ɫɟɪɧɢɫɬɨɝɨ� ɚɧɝɢɞɪɢɞɚ� ɜ� ɜɨɡɞɭɯɟ� ɧɚ� ɢɫɫɥɟɞɭɟɦɵɯ 
ɬɟɪɪɢɬɨɪɢɹɯ ɦɟɬɨɞɨɦ�ɥɢɯɟɧɨɢɧɞɢɤɚɰɢɢ��ɭɫɬɚɧɨɜɥɟɧɚ�ɤɨɧɰɟɧɬɪɚɰɢɹ�ɨɤɫɢɞɚ�
ɫɟɪɵ�ɪɚɜɧɚɹ������ ɦɝ/ɦ3. 

Ʌɢɬɟɪɚɬɭɪɚ 
 

1. ȿɪɨɮɟɟɜɚ� ɂ�Ⱥ��� ɋɟɪɝɟɟɜɚ� ɂ�ȼ��� Ɍɢɯɨɦɢɪɨɜɚ� ȿ�ɂ�� Ɉɫɨɛɟɧɧɨɫɬɢ�
ɪɚɫɩɪɨɫɬɪɚɧɟɧɢɹ� ɥɢɲɚɣɧɢɤɨɜ� ɧɚ� ɬɟɪɪɢɬɨɪɢɢ� ɝɨɪɨɞɚ� ɋɚɪɚɬɨɜɚ� ��� ɋɨɜɪɟɦɟɧɧɵɟ�
ɩɪɨɛɥɟɦɵ� ɧɚɭɤɢ� ɢ� ɨɛɪɚɡɨɜɚɧɢɹ�� ± 2015. ± ʋ� ���� 85/��
http://scienceeducation.ru/ru/article/view?id=23858 

2. ɉɟɫɬɨɜ�ɋ�ȼ��Ɇɟɬɨɞɵ�ɛɢɨɥɨɝɢɱɟɫɤɨɝɨ�ɦɨɧɢɬɨɪɢɧɝɚ��ɭɱɟɛɧɨ-ɦɟɬɨɞɢɱɟɫɤɨɟ�
ɩɨɫɨɛɢɟ���ɋ�ȼ��ɉɟɫɬɨɜ��² Ʉɢɪɨɜ��ɎȽȻɈɍ�ȼɈ�©ȼɹɬȽɍª�����������ɫ� 

3. Ƚɨɥɭɛɤɨɜɚ�ɇ�ɋ��Ɉɩɪɟɞɟɥɢɬɟɥɶ�ɥɢɲɚɣɧɢɤɨɜ�ɫɪɟɞɧɟɣ�ɩɨɥɨɫɵ�ɟɜɪɨɩɟɣɫɤɨɣ�
ɱɚɫɬɢ�ɋɋɋɊ��² Ɇ�²Ʌ���ɇɚɭɤɚ��������ɋ�����²183.   

http://scienceeducation.ru/ru/article/view?id=23858
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Ƚ�Ɇ� Ⱥɯɦɚɞɢɟɜ 
 

ɇɚɛɟɪɟɠɧɨɱɟɥɧɢɧɫɤɢɣ�ɢɧɫɬɢɬɭɬ��ɮɢɥɢɚɥ��Ɏɟɞɟɪɚɥɶɧɨɝɨ�ɝɨɫɭɞɚɪɫɬɜɟɧɧɨɝɨ�
ɚɜɬɨɧɨɦɧɨɝɨ�ɨɛɪɚɡɨɜɚɬɟɥɶɧɨɝɨ�ɭɱɪɟɠɞɟɧɢɹ�ɜɵɫɲɟɝɨ�ɨɛɪɚɡɨɜɚɧɢɹ ©Ʉɚɡɚɧɫɤɢɣ�

�ɉɪɢɜɨɥɠɫɤɢɣ��ɮɟɞɟɪɚɥɶɧɵɣ�ɭɧɢɜɟɪɫɢɬɟɬª 
 

ɊȺɁɊȺȻɈɌɄȺ�ɆɈȾȿɅɂ�ɆɈɇɂɌɈɊɂɇȽȺ�ȻȿɁɈɉȺɋɇɈɋɌɂ�
ɈɄɊɍɀȺɘɓȿɃ�ɋɊȿȾɕ 

 
Ɇɨɞɟɥɶ�ɦɨɧɢɬɨɪɢɧɝɚ�ɛɟɡɨɩɚɫɧɨɫɬɢ�ɨɤɪɭɠɚɸɳɟɣ�ɫɪɟɞɵ� � �ɦɨɠɟɬ�ɨɛɟɫɩɟɱɢɜɚɬɶ�ɫɛɨɪ�

ɞɚɧɧɵɯ� ɨɬ� ɚɧɚɥɢɬɢɱɟɫɤɢɯ� ɦɨɞɭɥɟɣ� ɢ� ɝɚɡɨɫɢɝɧɚɥɢɡɚɬɨɪɨɜ�� ɨɛɪɚɛɨɬɤɭ� ɢ� ɯɪɚɧɟɧɢɟ� ɞɚɧɧɵɯ�
ɦɨɧɢɬɨɪɢɧɝɚ��ɢɧɞɢɤɚɰɢɸ�ɪɟɡɭɥɶɬɚɬɨɜ�ɢɡɦɟɪɟɧɢɣ��ɩɟɪɟɞɚɱɭ�ɢɧɮɨɪɦɚɰɢɢ�ɜ�ɢɧɮɨɪɦɚɰɢɨɧɧɨ-
ɚɧɚɥɢɬɢɱɟɫɤɢɟ� ɫɢɫɬɟɦɵ� ɩɪɨɦɵɲɥɟɧɧɵɯ� ɩɪɟɞɩɪɢɹɬɢɣ� ɢ� ɫɬɪɭɤɬɭɪɵ� ɨɪɝɚɧɨɜ� ɥɢɤɜɢɞɚɰɢɢ�
ɩɨɫɥɟɞɫɬɜɢɣ�ɬɟɯɧɨɝɟɧɧɵɯ�ɚɜɚɪɢɣ�ɢ�ɤɚɬɚɫɬɪɨɮ� 

Ʉɥɸɱɟɜɵɟ�ɫɥɨɜɚ� ɦɨɞɟɥɶ��ɦɨɧɢɬɨɪɢɧɝ��ɛɟɡɨɩɚɫɧɨɫɬɶ��ɨɤɪɭɠɚɸɳɚɹ�ɫɪɟɞɚ 
 
ɋɨɜɪɟɦɟɧɧɨɟ�ɬɟɯɧɢɱɟɫɤɨɟ�ɢ�ɬɟɯɧɨɥɨɝɢɱɟɫɤɨɟ�ɫɨɫɬɨɹɧɢɟ�ɩɪɨɦɵɲɥɟɧɧɵɯ�

ɨɛɴɟɤɬɨɜ�� ɡɞɚɧɢɣ� ɢ� ɫɨɨɪɭɠɟɧɢɣ�� ɫɜɹɡɚɧɧɵɯ� ɫ� ɨɩɚɫɧɵɦɢ� ɩɪɨɢɡɜɨɞɫɬɜɟɧɧɵɦɢ�
ɩɪɨɰɟɫɫɚɦɢ�ɢ�ɧɟɨɠɢɞɚɧɧɵɦɢ�ɫɢɬɭɚɰɢɹɦɢ��ɪɟɡɤɢɦ�ɢɡɦɟɧɟɧɢɟɦ�ɷɤɨɥɨɝɢɱɟɫɤɨɣ�
ɨɛɫɬɚɧɨɜɤɢ�� � ɩɨɹɜɥɟɧɢɟɦ� ɨɩɚɫɧɨɫɬɢ� ɢ� � ɩɪɨɹɜɥɟɧɢɟɦ� ɧɟ� ɩɪɟɞɜɢɞɟɧɧɵɯ�
ɬɟɪɪɨɪɢɫɬɢɱɟɫɤɢɯ� ɚɤɬɨɜ�� ɱɬɨ� ɢ� ɬɪɟɛɭɸɬ� ɫɨɡɞɚɧɢɹ� ɫɨɜɪɟɦɟɧɧɵɯ� ɫɪɟɞɫɬɜ�
ɦɨɧɢɬɨɪɢɧɝɚ� ɛɟɡɨɩɚɫɧɨɫɬɢ� ɢ� ɛɨɥɟɟ� ɡɧɚɱɢɦɵɯ� ɩɪɢɨɪɢɬɟɬɧɵɯ� � ɩɚɪɚɦɟɬɪɨɜ�
ɨɤɪɭɠɚɸɳɟɣ� ɫɪɟɞɵ��ɋɪɟɞɫɬɜɚ�ɢɧɞɢɤɚɰɢɢ�ɢ�ɦɨɧɢɬɨɪɢɧɝɚ�ɩɪɟɞɧɚɡɧɚɱɟɧɵ�ɞɥɹ�
ɨɛɟɫɩɟɱɟɧɢɹ� ɛɟɡɨɩɚɫɧɨɫɬɢ� ɩɪɨɢɡɜɨɞɫɬɜ�� ɩɪɨɦɵɲɥɟɧɧɵɯ� ɩɪɟɞɩɪɢɹɬɢɣ��
ɨɛɴɟɤɬɨɜ� ɫɨɰɢɚɥɶɧɨɣ� ɢ� ɬɪɚɧɫɩɨɪɬɧɨɣ� ɢɧɮɪɚɫɬɪɭɤɬɭɪɵ�� Ɍɚɤɢɟ� ɭɫɬɪɨɣɫɬɜɚ�
ɢɫɩɨɥɶɡɭɸɬɫɹ� ɞɥɹ� ɦɨɧɢɬɨɪɢɧɝɚ� ɩɪɨɦɵɲɥɟɧɧɵɯ� ɜɵɛɪɨɫɨɜ� ɡɚɝɪɹɡɧɹɸɳɢɯ�
ɜɟɳɟɫɬɜ� ɜ� ɚɬɦɨɫɮɟɪɭ�� ɨɩɟɪɚɬɢɜɧɨɝɨ� ɢ� ɷɮɮɟɤɬɢɜɧɨɝɨ ɨɛɧɚɪɭɠɟɧɢɹ� ɢ�
ɢɞɟɧɬɢɮɢɤɚɰɢɢ� ɨɩɚɫɧɵɯ� ɬɨɤɫɢɱɧɵɯ� ɯɢɦɢɤɚɬɨɜ� ɜ� ɜɨɞɟ�� ɩɪɟɞɨɬɜɪɚɳɟɧɢɹ�
ɡɚɝɪɹɡɧɟɧɢɹ�ɩɨɱɜɵ�ɩɪɨɦɵɲɥɟɧɧɵɦɢ�ɢ�ɛɵɬɨɜɵɦɢ�ɨɬɯɨɞɚɦɢ��� 

Ɉɞɧɢɦ� ɢɡ� ɢɡɜɟɫɬɧɵɯ� ɭɫɬɪɨɣɫɬɜ� ɹɜɥɹɟɬɫɹ� ɩɟɪɟɞɜɢɠɧɚɹ� ɤɨɦɩɥɟɤɫɧɚɹ�
ɥɚɛɨɪɚɬɨɪɢɹ� �ɩɚɬɟɧɬ� 58� ʋ�������� ɉɟɪɟɞɜɢɠɧɚɹ� ɤɨɦɩɥɟɤɫɧɚɹ� ɥɚɛɨɪɚɬɨɪɢɹ�
ɫɧɚɛɠɟɧɚ� ɦɢɤɪɨɩɪɨɰɟɫɫɨɪɧɵɦ� ɝɚɡɨɚɧɚɥɢɡɚɬɨɪɨɦ�� ɨɛɟɫɩɟɱɢɜɚɸɳɢɦ�
ɧɟɨɛɯɨɞɢɦɵɣ� ɤɨɧɬɪɨɥɶ� ɮɨɧɨɜɵɯ� ɤɨɧɰɟɧɬɪɚɰɢɣ� ɚɬɦɨɫɮɟɪɧɨɝɨ� ɜɨɡɞɭɯɚ��
ɜɨɡɞɭɯɚ� ɪɚɛɨɱɟɣ� ɡɨɧɵ�� ɩɪɨɦɵɲɥɟɧɧɵɯ� ɜɵɛɪɨɫɨɜ� ɢ� ɬɟɯɧɨɥɨɝɢɱɟɫɤɢɯ�
ɩɪɨɰɟɫɫɨɜ�� ± ɩɪɨɛɨɨɬɛɨɪɧɵɦɢ� ɭɫɬɪɨɣɫɬɜɚɦɢ�� ɉɟɪɟɞɜɢɠɧɚɹ� ɤɨɦɩɥɟɤɫɧɚɹ�
ɥɚɛɨɪɚɬɨɪɢɹ� ɨɛɟɫɩɟɱɢɜɚɟɬ� ɨɬɛɨɪ� ɩɪɨɛ� ɜɨɡɞɭɯɚ� ɧɚ� ɫɨɞɟɪɠɚɧɢɟ� ɩɵɥɢ� ɢ�
ɚɷɪɨɡɨɥɟɣ�� ɢ� ɚɜɬɨɦɚɬɢɱɟɫɤɢɣ� ɨɬɛɨɪ� ɝɚɡɨɜ�� ɩɚɪɨɜ� ɢ� ɚɷɪɨɡɨɥɟɣ� ɱɟɪɟɡ�
ɩɨɝɥɨɬɢɬɟɥɶ�� ɫɧɚɛɠɟɧ� ɝɚɡɨɚɧɚɥɢɡɚɬɨɪɨɦ� ɨɤɢɫɢ� ɭɝɥɟɪɨɞɚ�� Ƚɚɡɨɚɧɚɥɢɡɚɬɨɪ�
ɨɛɟɫɩɟɱɢɜɚɟɬ� ɢɡɦɟɪɟɧɢɟ� ɤɨɧɰɟɧɬɪɚɰɢɢ� ɨɤɢɫɢ� ɭɝɥɟɪɨɞɚ� ɜ ɚɬɦɨɫɮɟɪɟ��
ɉɟɪɟɞɜɢɠɧɚɹ� ɤɨɦɩɥɟɤɫɧɚɹ� ɥɚɛɨɪɚɬɨɪɢɹ� ɫɧɚɛɠɟɧɚ� ɩɪɨɛɨɨɬɛɨɪɧɵɦ�
ɭɫɬɪɨɣɫɬɜɨɦ�ɞɥɹ�ɩɨɱɜ�ɫ�ɧɚɫɚɞɤɨɣ��ɩɪɢɛɨɪɨɦ�ɝɚɡɨɜɨɝɨ�ɤɨɧɬɪɨɥɹ�ɞɥɹ�ɢɡɦɟɪɟɧɢɹ�
ɤɨɧɰɟɧɬɪɚɰɢɢ� ɜɪɟɞɧɵɯ� ɜɟɳɟɫɬɜ� ɜ� ɜɨɡɞɭɯɟ� ɪɚɛɨɱɟɣ� ɡɨɧɵ�� ȼ� ɩɟɪɟɞɜɢɠɧɨɣ�
ɤɨɦɩɥɟɤɫɧɨɣ� ɥɚɛɨɪɚɬɨɪɢɢ� ɦɨɠɧɨ� ɨɩɪɟɞɟɥɢɬɶ� ɩɪɨɦɵɲɥɟɧɧɵɯ� ɜɵɛɪɨɫɨɜ� ɢ�
ɩɪɨɜɟɫɬɢ� ɤɨɧɬɪɨɥɶ� ɡɚɪɚɠɟɧɧɨɫɬɢ� ɩɨɱɜɵ�� ɝɪɭɧɬɚ� ɢ� ɜɨɞɵ�� � Ɋɟɧɬɝɟɧɨ-
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ɮɥɭɨɪɟɫɰɟɧɬɧɵɣ� ɫɩɟɤɬɪɨɦɟɬɪ� ɩɪɟɞɧɚɡɧɚɱɟɧ� ɞɥɹ� ɨɩɪɟɞɟɥɟɧɢɹ� ɫɨɞɟɪɠɚɧɢɹ�
ɬɨɤɫɢɱɧɵɯ� ɷɥɟɦɟɧɬɨɜ�� Ʌɚɛɨɪɚɬɨɪɢɹ� ɫɧɚɛɠɟɧɚ� ɢɡɦɟɪɢɬɟɥɟɦ� ɦɚɫɫɨɜɨɣ�
ɤɨɧɰɟɧɬɪɚɰɢɢ��ɚɷɪɨɡɨɥɶɧɵɯ�ɱɚɫɬɢɰ�ɪɚɡɥɢɱɧɨɝɨ�ɩɪɨɢɫɯɨɠɞɟɧɢɹ�ɢ�ɯɢɦɢɱɟɫɤɨɝɨ�
ɫɨɫɬɚɜɚ� ɢ� ɤɨɦɩɶɸɬɟɪɨɦ� ɞɥɹ� ɨɛɟɫɩɟɱɟɧɢɹ� ɨɩɟɪɚɬɢɜɧɨɝɨ� ɨɮɨɪɦɥɟɧɢɹ�
ɪɟɡɭɥɶɬɚɬɨɜ� ɚɧɚɥɢɡɨɜ�� ɇɟɞɨɫɬɚɬɤɨɦ� ɤɨɦɩɥɟɤɫɧɨɣ� ɥɚɛɨɪɚɬɨɪɢɢ� ɹɜɥɹɟɬɫɹ�
ɨɬɫɭɬɫɬɜɢɟ� ɭ� ɩɪɢɛɨɪɨɜ� ɰɢɮɪɨɜɨɝɨ� ɜɵɯɨɞɚ� ɞɥɹ� ɚɜɬɨɦɚɬɢɱɟɫɤɨɣ� ɩɟɪɟɞɚɱɢ�
ɩɨɥɭɱɟɧɧɵɯ�ɞɚɧɧɵɯ�ɧɚ�ɤɨɦɩɶɸɬɟɪ.   

Ɋɚɡɪɚɛɨɬɚɧɚ� ©Ʌɚɛɨɪɚɬɨɪɢɹ� ɷɤɨɥɨɝɢɱɟɫɤɨɝɨ� ɦɨɧɢɬɨɪɢɧɝɚ� ɅɗɆ-�ª��
ɩɪɟɞɧɚɡɧɚɱɟɧɧɚɹ�ɞɥɹ�ɩɪɨɜɟɞɟɧɢɹ�ɪɚɛɨɬ�ɩɨ�ɨɩɟɪɚɬɢɜɧɨɦɭ�ɤɨɧɬɪɨɥɸ�ɫɨɫɬɨɹɧɢɹ�
ɚɬɦɨɫɮɟɪɧɨɝɨ� ɜɨɡɞɭɯɚ�� ɩɨɱɜɵ� ɢ� ɜɨɞɵ� ɜ� ɩɨɥɟɜɵɯ� ɭɫɥɨɜɢɹɯ� �85/��
ODERUDWRUL\DBHNRORJLFKHVNRJRBPRQLWR��� �Ʌɚɛɨɪɚɬɨɪɢɹ�ɨɫɧɚɳɟɧɚ�ɨɛɨɪɭɞɨɜɚɧɢɟɦ��
ɜ� ɬɨɦ� ɱɢɫɥɟ� ɞɥɹ� ɩɪɨɜɟɞɟɧɢɹ� ɷɤɫɩɪɟɫɫ-ɚɧɚɥɢɡɚ� ɜɨɡɞɭɯɚ�� ɜɨɞɵ�� ɩɨɱɜɵ�� ɨɬɛɨɪɚ�
ɩɪɨɛ� ɜɨɡɞɭɯɚ� ɞɥɹ� ɬɪɚɧɫɩɨɪɬɢɪɨɜɤɢ� ɢɯ� ɜ� ɫɬɚɰɢɨɧɚɪɧɭɸ� ɥɚɛɨɪɚɬɨɪɢɸ��
ɜɵɹɜɥɟɧɢɹ� ɢɫɬɨɱɧɢɤɚ� ɡɚɝɪɹɡɧɟɧɢɹ�� � ȼ� ɫɨɫɬɚɜ� ɨɛɨɪɭɞɨɜɚɧɢɹ� ɥɚɛɨɪɚɬɨɪɢɢ�
ɜɯɨɞɹɬ� ɝɚɡɨɚɧɚɥɢɡɚɬɨɪ� ɞɥɹ� ɢɡɦɟɪɟɧɢɹ� ɤɨɧɰɟɧɬɪɚɰɢɣ� ɛɟɡ� ɩɪɨɜɟɞɟɧɢɹ�
ɩɪɨɛɨɩɨɞɝɨɬɨɜɤɢ�ɞɨ�����ɜɪɟɞɧɵɯ�ɢ�ɬɨɤɫɢɱɧɵɯ�ɜɟɳɟɫɬɜ��ɜ�ɬɨɦ�ɱɢɫɥɟ�&2��622, 
NO, NO2��ɜ�ɚɬɦɨɫɮɟɪɧɨɦ�ɜɨɡɞɭɯɟ��ɍɤɨɦɩɥɟɤɬɨɜɚɧ�ɭɫɬɪɨɣɫɬɜɨɦ�ɩɪɨɛɨɨɬɛɨɪɚ��
ɫɩɟɤɬɪɨɮɨɬɨɦɟɬɪɨɦ� ɞɥɹ� ɷɤɨɥɨɝɢɱɟɫɤɨɝɨ� ɤɨɧɬɪɨɥɹ� �ɜɨɞɚ�� ɜɨɡɞɭɯ�� ɩɨɱɜɚ���
ɩɪɟɞɭɫɦɨɬɪɟɧ� ɚɧɚɥɢɡɚɬɨɪ� ɧɟɮɬɟɩɪɨɞɭɤɬɨɜ�� ɠɢɪɨɜ� ɢ� ɧɟɢɨɧɨɝɟɧɧɵɯ�
ɩɨɜɟɪɯɧɨɫɬɧɨ-ɚɤɬɢɜɧɵɯ�ɜɟɳɟɫɬɜ��ɇɉȺȼ��ɜ�ɜɨɞɚɯ�ɢ�ɩɨɱɜɚɯ��ɩɪɨɝɪɚɦɦɢɪɭɟɦɵɣ�
ɰɢɮɪɨɜɨɣ� ɬɟɪɦɨɪɟɚɤɬɨɪ�� ɩɪɟɞɧɚɡɧɚɱɟɧɧɵɣ� ɞɥɹ� ɧɚɝɪɟɜɚ� ɪɚɫɬɜɨɪɨɜ� ɫ� ɰɟɥɶɸ�
ɪɚɡɥɨɠɟɧɢɹ� ɩɪɨɛ� ɩɪɢ� ɩɪɨɜɟɞɟɧɢɢ� ɚɧɚɥɢɡɚ� ɜɨɞɧɵɯ� ɪɚɫɬɜɨɪɨɜ�� ± ɪɚɛɨɱɚɹ�
ɫɬɚɧɰɢɹ� ɧɚ� ɛɚɡɟ� ɤɨɦɩɶɸɬɟɪɚ� ©1RWHERRNª�� ɇɟɞɨɫɬɚɬɤɨɦ� ɫɢɫɬɟɦɵ� ɹɜɥɹɟɬɫɹ�
ɨɬɫɭɬɫɬɜɢɟ� ɧɟɩɪɟɪɵɜɧɨɝɨ� ɪɟɠɢɦɚ� ɪɚɛɨɬɵ�� ɧɟɜɨɡɦɨɠɧɨɫɬɶ� ɨɩɪɟɞɟɥɟɧɢɹ�
ɨɬɪɚɜɥɹɸɳɢɯ�ɜɟɳɟɫɬɜ�� 

ɂɡɜɟɫɬɟɧ� ɤɨɦɩɥɟɤɫ� ɯɢɦɢɱɟɫɤɨɣ� ɢɧɞɢɤɚɰɢɢ� ɢ� ɦɨɧɢɬɨɪɢɧɝɚ�
ɚɬɦɨɫɮɟɪɧɨɝɨ� ɜɨɡɞɭɯɚ�� ɜɨɞɵ� ɢ� ɩɨɱɜɵ� ɨɬ� ɢɦɟɧɢ� ɤɨɬɨɪɨɣ� ɜɵɫɬɭɩɚɟɬ�
Ɇɢɧɢɫɬɟɪɫɬɜɨ�ɩɪɨɦɵɲɥɟɧɧɨɫɬɢ�ɢ�ɬɨɪɝɨɜɥɢ�Ɋɨɫɫɢɣɫɤɨɣ�Ɏɟɞɟɪɚɰɢɢ��Ʉɨɦɩɥɟɤɫ 
ɫɨɫɬɨɢɬ� ɢɡ� ɝɚɡɨɚɧɚɥɢɬɢɱɟɫɤɨɝɨ� ɦɨɞɭɥɹ�� ɩɪɢɫɬɚɜɤɢ-ɢɫɩɚɪɢɬɟɥɹ�� ɤɨɦɩɥɟɤɬɚ�
ɩɨɪɬɚɬɢɜɧɵɯ� �ɧɨɫɢɦɵɯ�� ɝɚɡɨɫɢɝɧɚɥɢɡɚɬɨɪɨɜ�� ɦɨɞɭɥɹ� ɫɛɨɪɚ� ɢ� ɨɛɪɚɛɨɬɤɢ�
ɢɧɮɨɪɦɚɰɢɢ� ɫ� ɭɫɬɚɧɨɜɥɟɧɧɵɦ� ɧɚ� ɧɟɦ� ɫɩɟɰɢɚɥɶɧɵɦ� ɩɪɨɝɪɚɦɦɧɵɦ�
ɨɛɟɫɩɟɱɟɧɢɟɦ��ɦɨɞɭɥɹ�ɜɧɟɲɧɟɝɨ�ɩɢɬɚɧɢɹ�ɢ�ɡɚɪɹɞɤɢ�ɚɤɤɭɦɭɥɹɬɨɪɧɵɯ�ɛɚɬɚɪɟɣ��
ɤɨɦɩɥɟɤɬɚ� ɞɥɹ� ɨɬɛɨɪɚ� ɩɪɨɛ� >�@�� � Ⱦɥɹ� ɩɨɞɝɨɬɨɜɤɢ� ɞɥɹ� ɚɧɚɥɢɡɚ� ɩɪɨɛ� ɜɨɞɵ� ɢ�
ɩɨɱɜɵ� ɝɚɡɨɚɧɚɥɢɬɢɱɟɫɤɢɣ� ɦɨɞɭɥɶ� ɫɨɟɞɢɧɹɟɬɫɹ� ɫ� ɩɪɢɫɬɚɜɤɨɣ-ɢɫɩɚɪɢɬɟɥɟɦ�
ɝɚɡɨɜɵɦɢ� ɬɪɭɛɤɚɦɢ� ɢ� ɤɚɧɚɥɨɦ� ɭɩɪɚɜɥɟɧɢɹ�� ɩɪɢɫɬɚɜɤɚ-ɢɫɩɚɪɢɬɟɥɶ� ɜɦɟɫɬɟ� ɫ�
ɤɨɦɩɥɟɤɬɨɦ� ɞɥɹ� ɨɬɛɨɪɚ� ɩɪɨɛ� ɨɛɪɚɡɭɸɬ� ɚɧɚɥɢɬɢɱɟɫɤɢɣ� ɦɨɞɭɥɶ� ɤɨɧɬɪɨɥɹ�
ɯɢɦɢɱɟɫɤɨɝɨ� ɡɚɪɚɠɟɧɢɹ� ɜɨɞɵ� ɢ� ɩɨɱɜɵ�� Ƚɚɡɨɚɧɚɥɢɬɢɱɟɫɤɢɣ� ɦɨɞɭɥɶ� ɫɨɟɞɢɧɟɧ�
ɤɚɧɚɥɨɦ� ɫɜɹɡɢ� ɫ� ɦɨɞɭɥɟɦ� ɫɛɨɪɚ� ɢ� ɨɛɪɚɛɨɬɤɢ� ɢɧɮɨɪɦɚɰɢɢ� ɞɥɹ� ɨɛɦɟɧɚ�
ɢɧɮɨɪɦɚɰɢɟɣ� ɢ� ɩɟɪɟɞɚɱɢ� ɧɚ� ɦɨɞɭɥɶ� ɫɛɨɪɚ� ɢ� ɨɛɪɚɛɨɬɤɢ� ɢɧɮɨɪɦɚɰɢɢ� ɧɚ�
ɨɫɧɨɜɚɧɢɢ� ɩɨɥɭɱɟɧɧɵɯ� ɞɚɧɧɵɯ� ɨɛ� ɨɛɧɚɪɭɠɟɧɧɵɯ� ɢ� ɢɞɟɧɬɢɮɢɰɢɪɨɜɚɧɧɵɯ�
ɜɟɳɟɫɬɜɚɯ�� ȼ� ɫɨɫɬɚɜ� ɤɨɦɩɥɟɤɫɚ� ɦɨɝɭɬ� ɛɵɬɶ� ɜɜɟɞɟɧɵ� ɧɟɫɤɨɥɶɤɨ�
ɝɚɡɨɚɧɚɥɢɬɢɱɟɫɤɢɯ�ɦɨɞɭɥɟɣ��ɫɨɟɞɢɧɟɧɧɵɯ�ɤɚɧɚɥɚɦɢ�ɫɜɹɡɢ�ɫ�ɦɨɞɭɥɟɦ�ɫɛɨɪɚ�ɢ�
ɨɛɪɚɛɨɬɤɢ� ɢɧɮɨɪɦɚɰɢɢ�� ɚ� ɬɚɤɠɟ� ɧɟɫɤɨɥɶɤɨ� ɝɚɡɨɚɧɚɥɢɬɢɱɟɫɤɢɯ� ɦɨɞɭɥɟɣ��
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ɫɨɟɞɢɧɟɧɧɵɯ� ɫ� ɩɪɢɫɬɚɜɤɚɦɢ-ɢɫɩɚɪɢɬɟɥɹɦɢ� ɝɚɡɨɜɵɦɢ� ɬɪɭɛɤɚɦɢ� ɢ� ɤɚɧɚɥɚɦɢ�
ɭɩɪɚɜɥɟɧɢɹ�� ɢ� ɫɨɟɞɢɧɟɧɧɵɯ� ɤɚɧɚɥɚɦɢ� ɫɜɹɡɢ� ɫ� ɦɨɞɭɥɟɦ� ɫɛɨɪɚ� ɢ� ɨɛɪɚɛɨɬɤɢ�
ɢɧɮɨɪɦɚɰɢɢ�� Ɍɟɯɧɢɱɟɫɤɢɦ� ɪɟɡɭɥɶɬɚɬɨɦ�� ɞɨɫɬɢɝɚɟɦɵɦ� ɤɨɦɩɥɟɤɫɨɦ�
ɯɢɦɢɱɟɫɤɨɣ�ɢɧɞɢɤɚɰɢɢ�ɢ�ɦɨɧɢɬɨɪɢɧɝɚ�ɚɬɦɨɫɮɟɪɧɨɝɨ�ɜɨɡɞɭɯɚ��ɜɨɞɵ�ɢ�ɩɨɱɜɵ��
ɹɜɥɹɟɬɫɹ� ɜɨɡɦɨɠɧɨɫɬɶ� ɧɟɩɪɟɪɵɜɧɨɝɨ� ɚɜɬɨɦɚɬɢɡɢɪɨɜɚɧɧɨɝɨ� ɤɨɧɬɪɨɥɹ�
ɩɚɪɚɦɟɬɪɨɜ� ɨɤɪɭɠɚɸɳɟɣ� ɫɪɟɞɵ�� ɫɜɨɟɜɪɟɦɟɧɧɨɝɨ� ɨɛɧɚɪɭɠɟɧɢɹ� ɢ�
ɢɞɟɧɬɢɮɢɤɚɰɢɢ� ɨɬɪɚɜɥɹɸɳɢɯ� ɜɟɳɟɫɬɜ�� ɭɩɪɨɳɟɧɢɟ� ɬɟɯɧɨɥɨɝɢɢ�ɩɨɞɝɨɬɨɜɤɢ�ɢ�
ɚɧɚɥɢɡɚ� ɩɪɨɛ� ɜɨɡɞɭɯɚ�� ɜɨɞɵ�� ɩɨɱɜɵ�� ɩɨɡɜɨɥɹɸɳɟɟ� ɭɦɟɧɶɲɢɬɶ� ɜɪɟɦɹ�
ɩɪɨɛɨɩɨɞɝɨɬɨɜɤɢ�� ɢɫɤɥɸɱɢɬɶ� ɡɚɝɪɹɡɧɟɧɢɟ� ɩɪɨɛɵ�� ɇɟɞɨɫɬɚɬɤɨɦ� ɤɨɦɩɥɟɤɫɚ�
ɯɢɦɢɱɟɫɤɨɣ�ɢɧɞɢɤɚɰɢɢ�ɢ�ɦɨɧɢɬɨɪɢɧɝɚ�ɚɬɦɨɫɮɟɪɧɨɝɨ�ɜɨɡɞɭɯɚ�� ɜɨɞɵ ɢ�ɩɨɱɜɵ�
ɹɜɥɹɟɬɫɹ� ɬɨ�� ɱɬɨ� ɦɨɝɭɬ� ɩɪɢɦɟɧɹɬɶɫɹ� ɬɨɥɶɤɨ� ɞɥɹ� ɤɨɧɬɪɨɥɹ� ɷɮɮɟɤɬɢɜɧɨɫɬɢ�
ɫɩɟɰɢɚɥɶɧɨɣ� ɨɛɪɚɛɨɬɤɢ�� ɭɩɪɚɜɥɟɧɢɹ� ɫɪɟɞɫɬɜɚɦɢ� ɤɨɥɥɟɤɬɢɜɧɨɣ� ɡɚɳɢɬɵ��
ɪɟɲɟɧɢɹ� ɡɚɞɚɱ�� ɢɦɟɸɳɢɯ� ɨɬɧɨɲɟɧɢɟ� ɞɥɹ� ɯɢɦɢɱɟɫɤɨɣ� ɡɚɳɢɬɵ� ɧɚɫɟɥɟɧɢɹ� ɢ�
ɨɛɴɟɤɬɨɜ�ɜ�ɭɫɥɨɜɢɹɯ�ɯɢɦɢɱɟɫɤɨɝɨ�ɡɚɪɚɠɟɧɢɹ��� 

ɂɫɯɨɞɹ��ɢɡ�ɢɡɜɟɫɬɧɵɯ�ɬɟɯɧɢɱɟɫɤɢɯ ɪɟɲɟɧɢɣ�ɧɚɦɢ�ɛɵɥɚ�ɩɨɫɬɚɜɥɟɧɚ�ɰɟɥɶ��
ɩɨɜɵɲɟɧɢɟ� ɷɮɮɟɤɬɢɜɧɨɫɬɢ�� ɞɨɫɬɨɜɟɪɧɨɫɬɢ� ɧɚɫɬɨɹɳɟɝɨ� ɩɪɟɞɩɨɥɚɝɚɟɦɨɝɨ�
ɩɪɨɟɤɬɚ� ɫ� ɧɚɭɱɧɨ-ɨɛɨɫɧɨɜɚɧɧɨɣ� ɢɧɮɨɪɦɚɰɢɨɧɧɨɣ� ɛɚɡɨɣ� ɢ� ɩɪɟɞɥɚɝɚɟɦɨɣ���
ɩɪɢɤɥɚɞɧɨɣ�ɪɚɡɪɚɛɨɬɤɨɣ��Ⱦɥɹ�ɪɚɡɪɚɛɨɬɤɢ�ɦɨɞɟɥɢ�ɛɟɡɨɩɚɫɧɨɫɬɢ�ɫ�ɩɨɫɥɟɞɭɸɳɟɣ���
ɨɰɟɧɤɨɣ�� ɩɪɨɝɧɨɡɢɪɨɜɚɧɢɟɦ� � ɫɨɫɬɨɹɧɢɹ� ɨɤɪɭɠɚɸɳɟɣ� ɫɪɟɞɵ�� ɜ� ɱɚɫɬɧɨɫɬɢ��
ɩɪɨɦɵɲɥɟɧɧɨɣ� � ɫɪɟɞɵ�� � ɧɟɨɛɯɨɞɢɦɨ� ɡɧɚɬɶ� � ɯɚɪɚɤɬɟɪɢɡɭɸɳɟɟ�� ɮɚɤɬɢɱɟɫɤɨɟ��
ɨɛɴɟɤɬɢɜɧɨɟ�ɫɨɫɬɨɹɧɢɟ��ɤɨɧɤɪɟɬɧɨɣ�ɩɪɨɦɵɲɥɟɧɧɨɣ�ɡɨɧɵ��ɩɥɨɳɚɞɤɢ���ɤɨɬɨɪɚɹ�
ɛɭɞɟɬ�ɨɩɪɟɞɟɥɹɬɶ���ɦɨɞɟɥɶ���ɦɨɧɢɬɨɪɢɧɝɚ�ɛɟɡɨɩɚɫɧɨɫɬɢ�ɨɤɪɭɠɚɸɳɟɣ�ɫɪɟɞɵ��>���
3,4]. 

Ɇɚɬɟɪɢɚɥɵ� ɢ� ɦɟɬɨɞɵ� ɢɫɫɥɟɞɨɜɚɧɢɣ�� ɂɡɜɟɫɬɧɵɣ� � � ɰɢɮɪɨɜɨɣ���
ɩɨɪɬɚɬɢɜɧɵɣ� ɦɨɞɟɥɶ� ɦɨɧɢɬɨɪɢɧɝɚ� ɛɟɡɨɩɚɫɧɨɫɬɢ� ɨɤɪɭɠɚɸɳɟɣ� ɫɪɟɞɵ� � >�@�
ɫɨɫɬɨɢɬ� ɢɡ� ɝɚɡɨɚɧɚɥɢɬɢɱɟɫɤɨɝɨ� ɦɨɞɭɥɹ� � �ɭɡɥɚ�� ɆȽȺ� �� ɩɨɞɤɥɸɱɚɟɦɨɝɨ� ɤ��
ɦɨɞɭɥɸ� �ɭɡɥɭ��ɆȽȺ� ɩɪɢɫɬɚɜɤɢ-ɢɫɩɚɪɢɬɟɥɹ�� Ⱦɥɹ� ɩɨɞɝɨɬɨɜɤɢ� ɢ� ɚɧɚɥɢɡɚ� ɩɪɨɛ�
ɜɨɞɵ� ɢ� ɩɨɱɜɵ� ɉȼɉ�� ɤɨɦɩɥɟɤɬɚ� ɩɨɪɬɚɬɢɜɧɵɯ� �ɧɨɫɢɦɵɯ�� ɝɚɡɨɫɢɝɧɚɥɢɡɚɬɨɪɨɜ�
Ʉɉ-ȽɋȺ�� ɦɨɞɭɥɹ� ɫɛɨɪɚ� ɢ� ɨɛɪɚɛɨɬɤɢ� ɢɧɮɨɪɦɚɰɢɢ�ɆɋɈɂ�� ɦɨɞɭɥɹ� ɜɧɟɲɧɟɝɨ�
ɩɢɬɚɧɢɹ�ɢ�ɡɚɪɹɞɤɢ�ɚɤɤɭɦɭɥɹɬɨɪɧɵɯ�ɛɚɬɚɪɟɣ�Ɇȼɉ-ɁȺȻ��ɉɪɢɫɬɚɜɤɚ-ɢɫɩɚɪɢɬɟɥɶ�
ɉȼɉ��ɩɨɞɤɥɸɱɚɟɦɚɹ�ɤ�ɦɨɞɭɥɸ�ɆȽȺ��ɢ� ɤɨɦɩɥɟɤɬ�ɞɥɹ�ɨɬɛɨɪɚ�ɩɪɨɛ�ɨɛɪɚɡɭɸɬ�
ɚɧɚɥɢɬɢɱɟɫɤɢɣ�ɦɨɞɭɥɶ�ɤɨɧɬɪɨɥɹ�ɯɢɦɢɱɟɫɤɨɝɨ�ɡɚɪɚɠɟɧɢɹ�ɜɨɞɵ�ɢ�ɩɨɱɜɵ�ɆȺɄ-
ȼɉ�� Ɇɨɞɭɥɶ� ɆȽȺ� ɫɨɟɞɢɧɟɧ� ɤɚɧɚɥɨɦ� ɫɜɹɡɢ� ɫ� ɦɨɞɭɥɟɦ� ɆɋɈɂ� ɞɥɹ� ɨɛɦɟɧɚ�
ɢɧɮɨɪɦɚɰɢɟɣ� ɢ� ɩɟɪɟɞɚɱɢ� ɩɨɥɭɱɟɧɧɵɯ� ɞɚɧɧɵɯ� ɨɛ� ɨɛɧɚɪɭɠɟɧɧɵɯ� ɢ�
ɢɞɟɧɬɢɮɢɰɢɪɨɜɚɧɧɵɯ ɜɟɳɟɫɬɜɚɯ� ɧɚ� ɦɨɞɭɥɶ� ɆɋɈɂ�� Ʉɨɦɩɥɟɤɬ� ɩɨɪɬɚɬɢɜɧɵɯ�
�ɧɨɫɢɦɵɯ�� ɝɚɡɨɫɢɝɧɚɥɢɡɚɬɨɪɨɜ� Ʉɉ-ȽɋȺ� ɜɤɥɸɱɚɟɬ� ɧɚɛɨɪ� ɝɚɡɨɫɢɝɧɚɥɢɡɚɬɨɪɨɜ��
ɧɨɫɢɦɵɯ� ȽɋȺɇ� ɢ� ɫɨɟɞɢɧɟɧɧɵɯ� ɫ� ɝɚɡɨɫɢɝɧɚɥɢɡɚɬɨɪɚɦɢ� ɭɡɥɨɜ�
ɩɪɨɬɨɤɨɥɢɪɨɜɚɧɢɹ�ɢ�ɫɜɹɡɢ�ɍɉɋ��ɨɛɟɫɩɟɱɢɜɚɸɳɢɯ�ɩɟɪɟɞɚɱɭ�ɞɚɧɧɵɯ�ɩɨ�ɤɚɧɚɥɭ�
ɫɜɹɡɢ� ɨɬ� ɝɚɡɨɫɢɝɧɚɥɢɡɚɬɨɪɨɜ� ɧɚ� ɦɨɞɭɥɶ� ɫɛɨɪɚ� ɢ� ɨɛɪɚɛɨɬɤɢ� ɢɧɮɨɪɦɚɰɢɢ�
ɆɋɈɂ� 

Ɉɠɢɞɚɟɦɵɟ�ɪɟɡɭɥɶɬɚɬɵ�ɢ�ɢɯ�ɢɧɬɟɪɩɪɟɬɚɰɢɹ��Ƚɚɡɨɚɧɚɥɢɬɢɱɟɫɤɢɣ�ɭɡɟɥ�
ɦɨɞɭɥɹ� ɆȽȺ� ɨɛɧɚɪɭɠɢɜɚɟɬ� ɢ� ɢɞɟɧɬɢɮɢɰɢɪɭɟɬ� ɯɢɦɢɱɟɫɤɢɣ� ɫɨɫɬɚɜ� ɜɨɡɞɭɯɚ���
Ɇɨɞɭɥɶ� ɩɪɟɞɧɚɡɧɚɱɟɧ� ɞɥɹ� ɩɪɨɜɟɞɟɧɢɹ� � � ɫɩɟɰɢɮɢɱɟɫɤɨɣ� ɢɧɞɢɤɚɰɢɢ� ɢ�
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ɨɩɪɟɞɟɥɟɧɢɹ� ɤɨɧɰɟɧɬɪɚɰɢɢ� ɝɚɡɨɜ� ɢ� ɩɚɪɨɜ� ɯɢɦɢɱɟɫɤɢɯ� ɜɟɳɟɫɬɜ�� Ʉɪɨɦɟ� ɜɫɟɝɨ�
ɨɛɪɚɳɚɟɬ� ɧɚ ɫɟɛɟ� ɜɧɢɦɚɧɢɟ� ɢ� ɬɨɬ� ɮɚɤɬ�� ɱɬɨ� ɨɛɧɚɪɭɠɢɜɚɟɬ����
ɮɨɫɮɨɪɨɪɝɚɧɢɱɟɫɤɢɯ� ɨɬɪɚɜɥɹɸɳɢɯ� ɜɟɳɟɫɬɜ� �ɎɈȼ��� Ɇɨɞɭɥɶ� ɦɨɠɟɬ�
ɨɩɪɟɞɟɥɢɬɶ�ɫɨɞɟɪɠɚɧɢɟ�ɢɩɪɢɬɚ��ɥɸɢɡɢɬɚ��ɚɡɨɬɚ�ɞɢɨɤɫɢɞɚ��122���ɚɦɦɢɚɤ��1+3), 
ɛɟɧɡɨɥ� �&6H6��� ɜɨɞɨɪɨɞɚ� ɯɥɨɪɢɞɚ� �+&O��� ɫɟɪɵ� ɞɢɨɤɫɢɞɚ� �622��� ɫɟɪɨɜɨɞɨɪɨɞɚ�
(H26���ɭɝɥɟɪɨɞɚ�ɨɤɫɢɞ��&2���Ɇɨɞɭɥɶ�ɩɪɟɞɧɚɡɧɚɱɟɧɚ�ɞɥɹ�ɜɵɹɜɥɟɧɢɹ�� �ɮɟɧɨɥɨɜ�
ɫɥɚɧɰɟɜɵɯ�� ɮɨɪɦɚɥɶɞɟɝɢɞɚ� �&+22��� ɚɰɟɬɨɧɚ�� ɛɭɬɢɥɚɰɟɬɚɬɚ�� ɜɢɧɢɥɚɰɟɬɚɬɚ��
ɜɢɧɢɥɯɥɨɪɢɞɚ��ɦɟɬɢɥ-ɬɪɟɬɢɱɧɨɛɭɬɢɥɨɜɨɝɨ�ɷɮɢɪɚ��ɯɥɨɪɚ��ɯɥɨɪɢɫɬɨɝɨ�ɜɨɞɨɪɨɞɚ��
ɷɬɢɥɚɰɟɬɚɬɚ� ɢ� ɞɪ�� ɉɨɞɝɨɬɨɜɥɟɧɧɵɟ� ɫ� ɩɨɦɨɳɶɸ� ɤɨɦɩɥɟɤɬɚ� ɞɥɹ� ɨɬɛɨɪɚ� ɩɪɨɛ�
ɨɛɪɚɡɰɵ�ɜɨɞɵ�ɢ�ɩɨɱɜɵ�ɩɟɪɟɜɨɞɹɬɫɹ�ɫ�ɩɨɦɨɳɶɸ�ɩɪɢɫɬɚɜɤɢ-ɢɫɩɚɪɢɬɟɥɹ�ɉȼɉ��ɜ�
ɝɚɡɨɨɛɪɚɡɧɨɟ� ɫɨɫɬɨɹɧɢɟ�ɞɥɹ�ɩɨɫɥɟɞɭɸɳɟɝɨ� ɚɧɚɥɢɡɚ�ɩɨ�ɩɚɪɨɜɨɣ�ɮɚɡɟ� ɜ ɆȽȺ��
Ɇɨɞɭɥɶ� ɆȽȺ� � ɫ� ɩɨɞɤɥɸɱɟɧɧɵɦ� ɤ� ɧɟɦɭ� ɦɨɞɭɥɟɦ� ɆȺɄ-ȼɉ� ɨɛɟɫɩɟɱɢɜɚɟɬ�
ɨɛɧɚɪɭɠɟɧɢɟ� ɢ� ɢɞɟɧɬɢɮɢɤɚɰɢɸ� ɯɢɦɢɱɟɫɤɨɝɨ� ɫɨɫɬɚɜɚ� ɩɨɱɜɵ� ɢ� ɜɨɞɵ� ɫ�
ɨɩɪɟɞɟɥɟɧɢɟɦ� ɧɚɥɢɱɢɹ� ɨɪɝɚɧɢɱɟɫɤɢɯ� ɫɨɟɞɢɧɟɧɢɣ�� 6-�� Ɋ-, As-, N-�� ɚ� ɬɚɤɠɟ�
ɩɨɪɨɝɨɜɨɟ�ɨɛɧɚɪɭɠɟɧɢɟ�ɎɈȼ��ɢɩɪɢɬɚ��ɥɸɢɡɢɬɚ��ɝɟɩɬɢɥɚ� 

   Ʉɨɦɩɥɟɤɬ� Ʉɉ-ȽɋȺ� ɨɛɟɫɩɟɱɢɜɚɟɬ� ɝɪɭɩɩɨɜɨɟ� ɨɛɧɚɪɭɠɟɧɢɟ� ɢ�
ɢɧɞɢɤɚɰɢɸ� ɩɨ� ɩɨɪɨɝɨɜɵɦ� ɡɧɚɱɟɧɢɹɦ� ɝɚɡɨɜ� ɢ� ɩɚɪɨɜ� ɯɢɦɢɱɟɫɤɢ� ɨɩɚɫɧɵɯ�
ɜɟɳɟɫɬɜ�� �ɉɨɥɨɠɢɬɟɥɶɧɨɣ� ɢ� ɷɮɮɟɤɬɢɜɧɨɣ� ɫɬɨɪɨɧɨɣ�ɦɨɞɭɥɹ� ɹɜɥɹɟɬɫɹ� ɬɨ�� ɱɬɨ�
ɜɵɹɜɥɹɟɬ� ɮɨɫɮɨɪɨɪɝɚɧɢɱɟɫɤɢɟ� ɨɬɪɚɜɥɹɸɳɢɟ� ɜɟɳɟɫɬɜɚ� �ɎɈȼ��� Ɇɨɞɟɥɶ�
ɨɩɪɟɞɟɥɹɟɬ�ɫɨɞɟɪɠɚɧɢɟ�ɢɩɪɢɬɚ��ɥɸɢɡɢɬɚ��ɚɡɨɬɚ�ɞɢɨɤɫɢɞ��122���ɚɦɦɢɚɤɚ��1+3), 
ɛɟɧɡɨɥɚ� �&6H6��� ɜɨɞɨɪɨɞɚ� ɯɥɨɪɢɞɚ� �+&O��� ɫɟɪɵ� ɞɢɨɤɫɢɞɚ� �622��� ɫɟɪɨɜɨɞɨɪɨɞɚ�
(H26��� ɭɝɥɟɪɨɞɚ� ɨɤɫɢɞ� �&2��� ɂɡ� ɨɪɝɚɧɢɱɟɫɤɢɯ� ɜɟɳɟɫɬɜ� ɦɨɞɭɥɶ� ɨɩɪɟɞɟɥɹɟɬ�
ɮɟɧɨɥɵ�ɫɥɚɧɰɟɜɵɟ��ɮɨɪɦɚɥɶɞɟɝɢɞ� �&+2O), ɚɰɟɬɨɧ��ɛɭɬɢɥɚɰɟɬɚɬ��ɜɢɧɢɥɚɰɟɬɚɬ��
ɜɢɧɢɥɯɥɨɪɢɞ�� ɦɟɬɢɥ-ɬɪɟɬɢɱɧɨɛɭɬɢɥɨɜɵɣ� ɷɮɢɪ�� ɯɥɨɪ�� ɯɥɨɪɢɫɬɵɣ� ɜɨɞɨɪɨɞ��
ɷɬɢɥɚɰɟɬɚɬ�ɢ�ɞɪ� 

Ɂɚɤɥɸɱɟɧɢɟ�� ɂɡɜɟɫɬɧɵɣ� ɪɚɡɪɚɛɨɬɚɧɧɵɣ� ɦɨɞɟɥɶ� ɦɨɧɢɬɨɪɢɧɝɚ 
ɛɟɡɨɩɚɫɧɨɫɬɢ� ɨɤɪɭɠɚɸɳɟɣ� ɫɪɟɞɵ� ɦɨɠɟɬ� ɨɛɟɫɩɟɱɢɜɚɬɶ� ɫɛɨɪ� ɞɚɧɧɵɯ� ɨɬ�
ɚɧɚɥɢɬɢɱɟɫɤɢɯ�ɦɨɞɭɥɟɣ�ɢ� ɝɚɡɨɫɢɝɧɚɥɢɡɚɬɨɪɨɜ��ɨɛɪɚɛɨɬɤɭ�ɢ�ɯɪɚɧɟɧɢɟ�ɞɚɧɧɵɯ�
ɦɨɧɢɬɨɪɢɧɝɚ�� ɢɧɞɢɤɚɰɢɸ� ɪɟɡɭɥɶɬɚɬɨɜ� ɢɡɦɟɪɟɧɢɣ�� ɩɟɪɟɞɚɱɭ� ɢɧɮɨɪɦɚɰɢɢ� ɜ�
ɢɧɮɨɪɦɚɰɢɨɧɧɨ-ɚɧɚɥɢɬɢɱɟɫɤɢɟ� ɫɢɫɬɟɦɵ� ɩɪɨɦɵɲɥɟɧɧɵɯ� ɩɪɟɞɩɪɢɹɬɢɣ� ɢ�
ɫɬɪɭɤɬɭɪɵ�ɨɪɝɚɧɨɜ�ɥɢɤɜɢɞɚɰɢɢ�ɩɨɫɥɟɞɫɬɜɢɣ�ɬɟɯɧɨɝɟɧɧɵɯ�ɚɜɚɪɢɣ�ɢ�ɤɚɬɚɫɬɪɨɮ� 

 
Ʌɢɬɟɪɚɬɭɪɚ 

 
����ȼɚɪɤɚɥɨɜ�Ⱥ�Ƚ�, Ʉɨɛɰɟɜ�Ȼ�ɇ�, Ʉɪɭɝɥɨɜɚ�Ʌ�ȼ�, Ʌɢɬɜɢɧɟɧɤɨ�ȿ��Ɇ�, 
ɉɟɱɚɬɧɢɤɨɜ� ɉ�Ⱥ, ɊɨɠɧɨɜȺ�ȼ�� Ʉɨɦɩɥɟɤɫ� ɯɢɦɢɱɟɫɤɨɣ� ɢɧɞɢɤɚɰɢɢ� ɢ� ɦɨɧɢɬɨɪɢɧɝɚ�

ɚɬɦɨɫɮɟɪɧɨɝɨ� ɜɨɡɞɭɯɚ�� ɜɨɞɵ� ɢ� ɩɨɱɜɵ� ɉɚɬɟɧɬ� ɧɚ� ɩɨɥɟɡɧɭɸ� ɦɨɞɟɥɶ�� ɇɨɦɟɪ�
ɩɚɬɟɧɬɚ� RU 129656 8�� ɉɚɬɟɧɬɧɨɟ ɜɟɞɨɦɫɬɜɨ� Ɋɨɫɫɢɹ� Ƚɨɞ ɩɭɛɥɢɤɚɰɢɢ� 2013 
ɇɨɦɟɪ ɡɚɹɜɤɢ� �������������Ⱦɚɬɚ ɪɟɝɢɫɬɪɚɰɢɢ� 13.12.2012. Ⱦɚɬɚ ɩɭɛɥɢɤɚɰɢɢ� 27.06.2013 

2�Ȼɪɚɠɧɢɤɨɜ�ȼ�ȼ��Ⱦɢɮɮɟɪɟɧɰɢɚɥɶɧɵɟ�ɞɟɬɟɤɬɨɪɵ�ɞɥɹ�ɝɚɡɨɜɨɣ�ɯɪɨɦɚɬɨɝɪɚɮɢɢ���ȼ�ȼ��
Ȼɪɚɠɧɢɤɨɜ��- Ɇ���ɇɚɭɤɚ��������- ɋ����� 

���Ʉɭɥɚɤɨɜ�Ɇ�ȼ��Ɍɟɯɧɨɥɨɝɢɱɟɫɤɢɟ�ɢɡɦɟɪɟɧɢɹ�ɢ�ɩɪɢɛɨɪɵ�ɞɥɹ�ɯɢɦɢɱɟɫɤɢɯ�ɩɪɨɢɡɜɨɞɫɬɜ�
��Ɇ�ȼ��Ʉɭɥɚɤɨɜ��- Ɇ���Ɇɚɲɢɧɨɫɬɪɨɟɧɢɟ���������- ɋ����� 

��� ɋɨɤɨɥɨɜ� ɗ�Ɇ�� ɋɢɫɬɟɦɚ� ɷɤɨɥɨɝɢɱɟɫɤɨɝɨ� ɦɨɧɢɬɨɪɢɧɝɚ� ɚɬɦɨɫɮɟɪɧɨɝɨ� ɜɨɡɞɭɯɚ�
ɩɪɨɦɵɲɥɟɧɧɨɝɨ� ɪɟɝɢɨɧɚ� �� ɗ�Ɇ�� ɋɨɤɨɥɨɜ�� ȼ�Ɇ�� ɉɚɧɚɪɢɧ��ɘ�ɇ�� ɉɭɲɢɥɢɧɚ�� Ɉ�ɘ�� Ʌɚɩɢɧɚ��
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Ⱥ�Ⱥ��Ɂɭɣɤɨɜɚ��Ⱥ�ȼ��Ȼɢɡɢɤɢɧ��%�&��ɉɚɜɥɨɜɚ��ɗ�ȼ��Ɋɨɳɭɩɤɢɧ� ���ɉɚɬɟɧɬ�ʋ��������ɊɎ�Ɂɚɹɜɥ��
������������Ɉɩɭɛɥ������������ 
 
 

ɏ�Ɉ��Ȼɚɪɯɯɭɟɜ��Ⱥ�ɂ��Ʉɭɲɧɟɪɨɜ 
 

ɋɚɧɤɬ-ɉɟɬɟɪɛɭɪɝɫɤɢɣ�ɝɨɫɭɞɚɪɫɬɜɟɧɧɵɣ�ɭɧɢɜɟɪɫɢɬɟɬ�ɩɪɨɦɵɲɥɟɧɧɵɯ�
ɬɟɯɧɨɥɨɝɢɣ�ɢ�ɞɢɡɚɣɧɚ��ȼɵɫɲɚɹ�ɲɤɨɥɚ�ɬɟɯɧɨɥɨɝɢɢ�ɢ�ɷɧɟɪɝɟɬɢɤɢ 

 
ɊȺɁɊȺȻɈɌɄȺ�ɂɇɎɈɊɆȺɐɂɈɇɇɈ-ɌȿɏɇɂɑȿɋɄɈɃ�ɋɂɋɌȿɆɕ�

ɈɐȿɇɄɂ�ȼɈɁȾȿɃɋɌȼɂə�ȽɅɍȻɂɇɇɕɏ�ɋȻɊɈɋɈȼ� 
ɋɌɈɑɇɕɏ�ȼɈȾ 

 
ɉɪɨɝɪɟɫɫɢɪɭɸɳɟɟ� ɡɚɝɪɹɡɧɟɧɢɟ� ɩɨɜɟɪɯɧɨɫɬɧɵɯ� ɜɨɞ�� ɧɚɛɥɸɞɚɸɳɟɟɫɹ� ɜ� ɦɢɪɟ��

ɭɝɪɨɠɚɟɬ�ɡɞɨɪɨɜɶɸ�ɧɚɫɟɥɟɧɢɹ�ɢ�ɩɚɝɭɛɧɨ�ɜɥɢɹɟɬ�ɧɚ�ɠɢɡɧɶ�ɜ�ɜɨɞɧɨɣ�ɫɪɟɞɟ�� 
Ɇɧɨɝɨɝɪɚɧɧɨɫɬɶ�� ɤɨɦɩɥɟɤɫɧɨɫɬɶ� ɮɚɤɬɨɪɨɜ� ɢ� ɦɚɥɚɹ� ɢɡɭɱɟɧɧɨɫɬɶ� ɩɪɨɰɟɫɫɨɜ�

ɩɪɟɜɪɚɳɟɧɢɹ� ɡɚɝɪɹɡɧɟɧɢɣ�� ɜɧɨɫɢɦɵɯ� ɫɨ� ɫɬɨɱɧɵɦɢ� ɜɨɞɚɦɢ�� ɹɜɥɹɸɬɫɹ� ɩɪɢɱɢɧɨɣ� ɬɨɝɨ��
ɱɬɨ� ɞɨ� ɧɚɫɬɨɹɳɟɝɨ� ɜɪɟɦɟɧɢ� ɷɬɚ� ɩɪɨɛɥɟɦɚ� ɧɟ� ɪɟɲɟɧɚ� ɟɳɟ� ɩɨɥɧɨɫɬɶɸ�� ɉɨɷɬɨɦɭ� ɩɪɢ�
ɪɚɫɫɦɨɬɪɟɧɢɢ� ɞɢɧɚɦɢɤɢ� ɡɚɝɪɹɡɧɟɧɢɣ� ɜ� ɩɨɜɟɪɯɧɨɫɬɧɵɯ� ɜɨɞɨɟɦɚɯ� ɜ� ɩɟɪɜɭɸ� ɨɱɟɪɟɞɶ�
ɨɛɪɚɳɚɟɬɫɹ�ɜɧɢɦɚɧɢɟ�ɧɚ�ɩɪɨɰɟɫɫ�ɪɚɡɛɚɜɥɟɧɢɹ�ɤɚɤ�ɧɚ�ɨɫɧɨɜɧɨɣ�ɮɚɤɬɨɪ��ɨɩɪɟɞɟɥɹɸɳɢɣ�
ɫɧɢɠɟɧɢɟ�ɤɨɧɰɟɧɬɪɚɰɢɣ�ɡɚɝɪɹɡɧɟɧɢɣ�ɜ�ɜɨɞɧɨɣ�ɫɪɟɞɟ�>�@� 

Ɉɞɧɨɣ� ɢɡ� ɜɚɠɧɟɣɲɢɯ� ɡɚɞɚɱ� ɩɪɢ� ɪɚɫɱɟɬɟ� ɪɚɡɛɚɜɥɟɧɢɹ� ɫɬɨɱɧɵɯ� ɜɨɞ� ɜ� ɡɨɧɟ�
ɝɥɭɛɢɧɧɨɝɨ� ɜɨɞɨɜɵɩɭɫɤɚ� ɹɜɥɹɟɬɫɹ� ɨɩɪɟɞɟɥɟɧɢɟ� ɮɨɪɦɵ� ɢ� ɪɚɡɦɟɪɨɜ� ɮɚɤɟɥɚ� ɫɛɪɨɫɚ�
ɫɬɨɱɧɵɯ� ɜɨɞ� ɢɡ� ɜɵɩɭɫɤɧɵɯ� ɩɚɬɪɭɛɤɨɜ�� Ɉɩɪɟɞɟɥɟɧɢɟ� ɞɚɧɧɵɯ� ɮɚɤɬɨɪɨɜ� ɹɜɥɹɟɬɫɹ�
ɧɟɩɪɨɫɬɨɣ� ɡɚɞɚɱɟɣ�� ɬɪɟɛɭɸɳɟɣ� ɩɪɨɜɟɞɟɧɢɹ� ɤɨɦɩɥɟɤɫɧɵɯ� ɢɫɫɥɟɞɨɜɚɬɟɥɶɫɤɢɯ� ɪɚɛɨɬ� ɫ�
ɩɪɢɦɟɧɟɧɢɟɦ�ɫɨɜɪɟɦɟɧɧɵɯ�ɢɡɦɟɪɢɬɟɥɶɧɵɯ�ɫɪɟɞɫɬɜ�ɢ�ɚɩɩɚɪɚɬɧɵɯ�ɤɨɦɩɥɟɤɫɨɜ�� 

Ʉɥɸɱɟɜɵɟ�ɫɥɨɜɚ��ɋɬɨɱɧɵɟ�ɜɨɞɵ��ɝɥɭɛɢɧɧɵɣ�ɜɨɞɨɜɵɩɭɫɤ��ɪɚɡɛɚɜɥɟɧɢɟ 
 

ȼ� ɩɟɪɢɨɞ� ɫ� ����� ɩɨ� ����� ɝɨɞ� ɛɵɥ� ɩɪɨɢɡɜɟɞɟɧ� ɤɨɦɩɥɟɤɫ�
ɝɢɞɪɷɤɨɥɨɝɢɱɟɫɤɢɯ� ɢɫɫɥɟɞɨɜɚɧɢɣ� ɜ� ɡɨɧɟ� ɪɚɫɫɟɢɜɚɸɳɟɝɨ� ɜɨɞɨɜɵɩɭɫɤɚ 
ɉɢɬɤɹɪɚɧɬɫɤɨɝɨ� ɰɟɥɥɸɥɨɡɧɨ-ɛɭɦɚɠɧɨɝɨ� ɡɚɜɨɞɚ� ɜ� Ʌɚɞɨɠɫɤɨɦ� ɨɡɟɪɟ� �ɪɢɫ��
���� ɐɟɥɶɸ� ɢɫɫɥɟɞɨɜɚɧɢɹ� ɹɜɥɹɥɨɫɶ� ɢɡɭɱɟɧɢɟ� ɯɚɪɚɤɬɟɪɢɫɬɢɤ� ɪɚɫɫɟɢɜɚɧɢɹ�
ɫɬɨɱɧɵɯ�ɜɨɞ�ɢɡ�ɪɚɫɫɟɢɜɚɸɳɟɝɨ�ɜɨɞɨɜɵɩɭɫɤɚ�ɰɟɥɥɸɥɨɡɧɨɝɨ�ɡɚɜɨɞɚ�� 

Ⱥɧɚɥɢɡ� ɪɟɡɭɥɶɬɚɬɨɜ� ɩɪɢ� ɩɨɥɟɜɵɯ� ɢɫɫɥɟɞɨɜɚɧɢɹɯ� ɫ� ɩɥɚɜɫɪɟɞɫɬɜ� ɧɚ�
ɨɬɤɪɵɬɨɣ�ɜɨɞɟ�ɩɪɟɞɫɬɚɜɥɟɧ�ɜ�ɢɡɞɚɧɧɵɯ�ɪɚɧɟɟ�ɩɭɛɥɢɤɚɰɢɹɯ�>�-4].  

ȼ�ɦɚɪɬɟ�ɢ�ɚɩɪɟɥɟ������ɝɨɞɚ�ɛɵɥɚ�ɪɚɡɪɚɛɨɬɚɧɚ�ɢ�ɩɪɨɜɟɞɟɧɚ�ɩɪɨɝɪɚɦɦɚ�
ɢɫɫɥɟɞɨɜɚɧɢɣ�ɫ�ɩɨɜɟɪɯɧɨɫɬɢ�ɭɫɬɚɧɨɜɢɜɲɟɝɨɫɹ�ɥɟɞɹɧɨɝɨ�ɩɨɤɪɨɜɚ�ɬɨɥɳɢɧɨɣ�
ɩɨɪɹɞɤɚ� ��� ɫɦ�� ȼɟɫɶ� ɩɪɨɰɟɫɫ� ɢɫɫɥɟɞɨɜɚɧɢɹ� ɩɪɨɢɫɯɨɞɢɥ� ɫ� ɫɨɛɥɸɞɟɧɢɟɦ�
ɤɨɦɩɥɟɤɫɚ� ɦɟɪ� ɨɛɟɫɩɟɱɟɧɢɹ� ɛɟɡɨɩɚɫɧɨɫɬɢ� ɫ� ɩɪɢɦɟɧɟɧɢɟɦ� ɫɩɚɫɚɬɟɥɶɧɵɯ�
ɠɢɥɟɬɨɜ�� ɚɷɪɨɥɨɞɨɤ� ɫ� ɜɨɡɞɭɲɧɵɦ� ɜɢɧɬɨɦ� ɢ� ɪɟɝɭɥɹɪɧɵɦ� ɢɡɦɟɪɟɧɢɟɦ�
ɬɨɥɳɢɧɵ� ɥɶɞɚ�� ɢɡ-ɡɚ� ɜɨɡɦɨɠɧɨɝɨ� ɩɨɞɦɵɜɚ� ɥɶɞɚ� ɧɚ� ɦɟɫɬɟ� ɢɫɫɥɟɞɨɜɚɧɢɹ�
ɧɚɝɪɟɬɵɦɢ�ɫɬɨɱɧɵɦɢ�ɜɨɞɚɦɢ��Ⱥɧɚɥɢɡɵ�ɩɪɨɜɨɞɢɥɢɫɶ�ɜ�ɡɨɧɟ�ɪɚɫɩɨɥɨɠɟɧɢɹ�
ɩɚɬɪɭɛɤɨɜ�ɜɨɞɨɜɵɩɭɫɤɚ��Ɋɢɫ����� 
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Ɋɟɡɭɥɶɬɚɬɵ�ɢɫɫɥɟɞɨɜɚɧɢɹ��ȼ�ɪɟɡɭɥɶɬɚɬɟ�ɢɫɫɥɟɞɨɜɚɧɢɣ�ɫɬɪɭɣɧɨɣ�ɡɨɧɵ�
ɝɥɭɛɢɧɧɨɝɨ� ɜɨɞɨɜɵɩɭɫɤɚ� ɛɵɥɢ� ɩɨɥɭɱɟɧɵ� ɪɟɡɭɥɶɬɚɬɵ�� ɧɚ� ɨɫɧɨɜɚɧɢɢ�
ɤɨɬɨɪɵɯ�ɦɨɠɧɨ�ɫɞɟɥɚɬɶ�ɜɵɜɨɞ�ɨ�ɯɚɪɚɤɬɟɪɟ�ɪɚɫɩɪɨɫɬɪɚɧɟɧɢɹ�ɫɬɨɱɧɵɯ�ɜɨɞ�� 

 

  
Ɋɢɫ�����Ʉɚɪɬɚ-ɫɯɟɦɚ�ɪɚɫɩɨɥɨɠɟɧɢɹ�ɜɨɞɨɜɵɩɭɫɤɚɉɢɬɤɹɪɚɧɬɫɤɨɝɨ�ɐȻɁ�ɭ�ɸɠɧɨɣ�ɱɚɫɬɢ�

ɨɫɬɪɨɜɚ�ɉɭɫɭɧɭɫɚɚɪɢ� 
 
ɍɱɢɬɵɜɚɹ� ɩɨɜɵɲɟɧɧɭɸ� ɬɟɦɩɟɪɚɬɭɪɭ� ɫɬɨɱɧɵɯ� ɜɨɞ�� ɧɚ� ɦɨɦɟɧɬ�

ɚɧɚɥɢɡɨɜ�� ɤɨɬɨɪɚɹ� ɫɨɫɬɚɜɥɹɥɚ� ��ɨɋ�� ɧɚɢɛɨɥɟɟ� ɩɨɞɯɨɞɹɳɢɦ� ɦɟɬɨɞɨɦ�
ɢɫɫɥɟɞɨɜɚɧɢɹ�ɯɚɪɚɤɬɟɪɚ�ɢɫɬɟɱɟɧɢɹ� ɫɬɨɱɧɵɯ� ɜɨɞ� ɛɵɥɨ� ɜɵɛɪɚɧɨ�ɢɡɦɟɪɟɧɢɟ�
ɬɟɦɩɟɪɚɬɭɪɵ� ɩɨ� ɬɨɥɳɟ� ɜɨɞɵ� ɨɬ� ɩɨɜɟɪɯɧɨɫɬɢ� ɞɨ� ɞɧɚ� ɫ� ɢɧɬɟɪɜɚɥɨɦ� �� ɦ��
ɂɡɦɟɪɟɧɢɹ� ɩɪɨɢɡɜɨɞɢɥɢɫɶ� ɩɨɪɬɚɬɢɜɧɵɦ� ɦɧɨɝɨɩɚɪɚɦɟɬɪɨɜɵɦ�
ɚɧɚɥɢɡɚɬɨɪɨɦ� +$&+� +4��'�� ɉɨɜɵɲɟɧɢɟ� ɬɟɦɩɟɪɚɬɭɪɵ� ɜ� ɧɢɠɧɢɯ� ɫɥɨɹɯ�
ɜɨɞɵ� ɩɨɤɚɡɵɜɚɟɬ� ɜɥɢɹɧɢɟ� ɫɬɨɱɧɵɯ� ɜɨɞ�� ɢ� ɫɨɨɬɜɟɬɫɬɜɟɧɧɨ� ɱɟɦ� ɜɵɲɟ�
ɬɟɦɩɟɪɚɬɭɪɚ�ɜ�ɬɨɱɤɟ�ɢɡɦɟɪɟɧɢɹ��ɬɟɦ�ɜɵɲɟ�ɜɥɢɹɧɢɟ�ɫɬɨɱɧɨɣ�ɜɨɞɵ� 

Ⱦɚɧɧɵɟ�ɢɡɦɟɪɟɧɢɹ�ɩɪɨɜɨɞɢɥɢɫɶ�ɧɚɞ�ɩɚɬɪɭɛɤɨɦ�ɢ� ɜ���ɦɟɬɪɟ� ɫɨ� ɜɫɟɯ�
ɫɬɨɪɨɧ� ɨɬ� ɩɚɬɪɭɛɤɚ�� ɋɬɜɨɪ� ɫ� ɧɚɢɛɨɥɶɲɟɣ� ɬɟɦɩɟɪɚɬɭɪɨɣ� ɭɤɚɡɵɜɚɟɬ� ɧɚ�
ɧɚɩɪɚɜɥɟɧɢɟ�ɪɚɫɩɪɨɫɬɪɚɧɟɧɢɹ�ɮɚɤɟɥɚ�ɫɬɨɱɧɵɯ�ɜɨɞ�� 

Ɍɚɤ�� ɦɧɨɝɨɱɢɫɥɟɧɧɵɟ� ɢɡɦɟɪɟɧɢɹ� ɩɨɤɚɡɚɥɢ� ɩɪɟɢɦɭɳɟɫɬɜɟɧɧɨɟ�
ɧɚɩɪɚɜɥɟɧɢɟ�ɬɟɱɟɧɢɣ�ɜ�ɫɬɨɪɨɧɭ�ɡɚɩɚɞɚ�ɨɬ�ɦɟɫɬɨɩɨɥɨɠɟɧɢɹ�ɩɚɬɪɭɛɤɚ� 

ɉɨɫɥɟ�ɭɫɬɚɧɨɜɥɟɧɢɹ�ɧɚɩɪɚɜɥɟɧɢɹ�ɪɚɫɩɪɨɫɬɪɚɧɟɧɢɹ�ɫɬɨɱɧɵɯ�ɜɨɞ�ɛɵɥɨ�
ɩɪɨɢɡɜɟɞɟɧɨ� ɢɡɦɟɪɟɧɢɟ� ɬɟɦɩɟɪɚɬɭɪ� ɜ� ɧɟɫɤɨɥɶɤɢɯ� ɫɬɜɨɪɚɯ� ɨɬ� ɩɚɬɪɭɛɤɚ� ɩɨ�
ɧɚɩɪɚɜɥɟɧɢɸ�ɪɚɫɩɪɨɫɬɪɚɧɟɧɢɹ�ɫɬɨɱɧɵɯ�ɜɨɞ�ɫ�ɲɚɝɨɦ�ɜ���ɦɟɬɪ��Ɋɢɫ������� 

ɉɨɥɭɱɟɧɧɵɟ�ɪɟɡɭɥɶɬɚɬɵ�ɫɜɢɞɟɬɟɥɶɫɬɜɭɸɬ�ɨ�ɩɨɫɬɟɩɟɧɧɨɦ�ɨɩɭɫɤɚɧɢɢ�
ɮɚɤɟɥɚ� ɫɬɨɱɧɵɯ� ɜɨɞ� ɜ� ɧɢɠɧɢɟ� ɫɥɨɢ� ɜɨɞɵ� ɩɨɫɥɟ� ɜɵɩɭɫɤɚ�� Ⱦɚɧɧɨɟ�
ɨɛɫɬɨɹɬɟɥɶɫɬɜɨ� ɨɛɴɹɫɧɹɟɬɫɹ� ɜɵɫɨɤɨɣ� ɩɥɨɬɧɨɫɬɶɸ� ɢ�
ɦɢɧɟɪɚɥɢɡɢɪɨɜɚɧɧɨɫɬɶɸ� ɫɬɨɱɧɵɯ� ɜɨɞ�ɩɨ� ɨɬɧɨɲɟɧɢɸ�ɤ� ɩɪɢɪɨɞɧɨɣ� ɜɨɞɟ� ɜ�
ɡɨɧɟ�ɪɚɫɩɪɨɫɬɪɚɧɟɧɢɹ�� 

ɋ� ɭɱɟɬɨɦ� ɞɚɧɧɨɝɨ� ɮɚɤɬɨɪɚ� ɛɵɥɚ� ɩɨɫɬɪɨɟɧɚ� ɭɬɨɱɧɟɧɧɚɹ� ɫɯɟɦɚ�
ɪɚɫɩɪɨɫɬɪɚɧɟɧɢɹ�ɫɬɨɱɧɵɯ�ɜɨɞ�ɜ�ɬɨɥɳɟ�ɜɨɞɵ��Ɋɢɫ����� 

ɉɪɟɞɫɬɚɜɥɟɧɧɚɹ� ɫɯɟɦɚ� ɪɚɫɩɪɨɫɬɪɚɧɟɧɢɹ� ɮɚɤɟɥɚ� ɫɬɨɱɧɵɯ� ɜɨɞ�
ɫɨɨɬɜɟɬɫɬɜɭɟɬ� ɨɩɢɫɚɧɧɨɦɭ� Ʌɚɩɲɟɜɵɦ� >�@� ɬɢɩɭ� ɫɛɪɨɫɚ� ɫɬɨɱɧɵɯ� ɜɨɞ� ɫ�
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ɩɥɨɬɧɨɫɬɶɸ�ɜɨɞɵ�ɜɵɲɟ�ɩɥɨɬɧɨɫɬɢ�ɜɨɞɵ�ɜ�ɨɡɟɪɟ��Ɍɚɤ��ɜ�ɧɚɱɚɥɶɧɵɣ�ɦɨɦɟɧɬ�
ɩɨɞ� ɞɟɣɫɬɜɢɟɦ� ɞɚɜɥɟɧɢɹ� ɢ� ɜɵɫɨɤɨɣ� ɬɟɦɩɟɪɚɬɭɪɵ� ɫɬɪɭɹ� ɫɬɨɱɧɨɣ� ɜɨɞɵ�
ɩɨɞɧɢɦɚɟɬɫɹ� ɧɚ� ɨɩɪɟɞɟɥɟɧɧɭɸ� ɜɵɫɨɬɭ�� ɜ� ɞɚɧɧɨɦ� ɫɥɭɱɚɟ� ɧɚ� �-��ɦɟɬɪɨɜ�� ɢ�
ɩɪɢ� ɭɦɟɧɶɲɟɧɢɢ� ɬɟɦɩɟɪɚɬɭɪɵ� ɢ� ɧɚɩɨɪɚ� ɜɨɞɵ� ɞɨ� ɛɨɥɟɟ� ɧɢɡɤɢɯ� ɡɧɚɱɟɧɢɣ�
ɩɨɞ� ɞɟɣɫɬɜɢɟɦ� ɫɢɥɵ� ɬɹɠɟɫɬɢ� ɢ� ɜɵɫɨɤɨɣ� ɩɥɨɬɧɨɫɬɢ� ɫɬɪɭɹ� ɮɚɤɟɥɚ�
ɩɨɧɢɠɚɟɬɫɹ� ɧɚ� ɛɨɥɟɟ� ɧɢɡɤɢɣ� ɭɪɨɜɟɧɶ� ɫ� ɭɱɟɬɨɦ� ɫɧɨɫɚ� ɨɬ� ɭɫɬɚɧɨɜɢɜɲɢɯɫɹ�
ɬɟɱɟɧɢɣ�ɜ�ɨɡɟɪɟ� 

 
 

   
Ɋɢɫ�����ɉɪɨɮɢɥɢ�ɢɡɦɟɧɟɧɢɹ�
ɬɟɦɩɟɪɚɬɭɪɵ�ɩɨ�ɝɥɭɛɢɧɟ�ɜ�
ɡɨɧɟ�ɜɵɩɭɫɤɚ�ɫɬɨɱɧɵɯ�ɜɨɞ 

Ɋɢɫ�����ɋɯɟɦɚ�ɢ�ɮɨɬɨɝɪɚɮɢɹ�ɪɚɫɩɪɨɫɬɪɚɧɟɧɢɹ�ɫɬɨɱɧɵɯ�
ɜɨɞ�ɫ�ɭɱɟɬɨɦ�ɬɟɦɩɟɪɚɬɭɪɧɵɯ�ɩɪɨɮɢɥɟɣ 

 
ɇɚ� ɨɫɧɨɜɚɧɢɢ� ɩɨɥɭɱɟɧɧɵɯ� ɪɟɡɭɥɶɬɚɬɨɜ� ɦɨɠɧɨ� ɫɞɟɥɚɬɶ� ɜɵɜɨɞ� ɨ�

ɩɪɟɨɛɥɚɞɚɸɳɟɦ�ɧɚɩɪɚɜɥɟɧɢɢ�ɬɟɱɟɧɢɣ�ɜ ɩɪɢɛɥɢɡɢɬɟɥɶɧɨ�����ɝɪɚɞɭɫɨɜ��ɱɬɨ�
ɫɨɨɬɜɟɬɫɬɜɭɟɬ� ɧɚɩɪɚɜɥɟɧɢɸ� ɡɚɩɚɞɚ�� ɋɤɨɪɨɫɬɶ� ɬɟɱɟɧɢɹ� ɜɨɡɪɚɫɬɚɟɬ� ɫ�
ɭɜɟɥɢɱɟɧɢɟɦ� ɝɥɭɛɢɧɵ� ɢ� ɫɨɫɬɚɜɥɹɟɬ� ɜ� ɩɨɜɟɪɯɧɨɫɬɧɵɯ� ɫɥɨɹɯ� ɩɪɢɦɟɪɧɨ� ����
ɦ�ɫ��ɚ�ɧɚ�ɝɥɭɛɢɧɟ�ɜɨɡɪɚɫɬɚɟɬ�ɞɨ�����ɦ�ɫ�ɜɫɥɟɞɫɬɜɢɟ�ɜɥɢɹɧɢɹ�ɩɨɬɨɤɚ�ɫɬɨɱɧɨɣ�
ɜɨɞɵ�� 

Ⱦɚɧɧɵɟ�ɫ�ɢɡɦɟɪɢɬɟɥɹ�ɬɟɱɟɧɢɣ�Alec��ɭɫɬɚɧɨɜɥɟɧɧɨɝɨ�ɧɚ�ɪɚɫɫɬɨɹɧɢɢ����
ɦɟɬɪɨɜ� ɨɬ� ɩɚɬɪɭɛɤɚ� ɩɪɟɞɧɚɡɧɚɱɚɸɬɫɹ� ɞɥɹ� ɢɡɦɟɪɟɧɢɹ� ɮɨɧɨɜɵɯ� ɡɧɚɱɟɧɢɣ�
ɫɤɨɪɨɫɬɢ�ɢ�ɧɚɩɪɚɜɥɟɧɢɹ� ɬɟɱɟɧɢɣ��ɛɟɡ� ɜɥɢɹɧɢɹ� ɫɬɪɭɣɧɨɣ� ɡɨɧɵ�ɩɨɞɜɨɞɧɨɝɨ�
ɜɨɞɨɜɵɩɭɫɤɚ�� ɉɨɥɭɱɟɧɧɵɟ� ɪɟɡɭɥɶɬɚɬɵ� ɫɜɢɞɟɬɟɥɶɫɬɜɭɸɬ� ɨ� ɧɚɩɪɚɜɥɟɧɢɢ 
ɬɟɱɟɧɢɣ� ɜ� ɫɬɨɪɨɧɭ� ɫɟɜɟɪɨ-ɡɚɩɚɞɚ� ɜ� ɜɟɪɯɧɢɯ� ɫɥɨɹɯ� ɢ� ɜ� ɫɬɨɪɨɧɭ� ɡɚɩɚɞɚ� ɜ�
ɧɢɠɧɢɯ�ɫɥɨɹɯ�ɫɨ�ɫɤɨɪɨɫɬɶɸ�ɜ�����-������ɦ�ɫ�� 

Ⱦɥɹ� ɨɰɟɧɤɢ� ɯɚɪɚɤɬɟɪɚ� ɪɚɫɩɪɨɫɬɪɚɧɟɧɢɹ� ɫɬɪɭɢ� ɫɬɨɱɧɵɯ� ɜɨɞ� ɛɵɥ�
ɢɫɩɨɥɶɡɨɜɚɧ� ɦɧɨɝɨɩɚɪɚɦɟɬɪɢɱɟɫɤɢɣ� ɡɨɧɞ� &7'��0�� ɉɨ� ɞɚɧɧɵɦ�
ɬɟɦɩɟɪɚɬɭɪɵ� ɜɨɞɵ� ɜ� ɜɨɞɨɟɦɟ�� ɩɨɥɭɱɟɧɧɵɦ� ɫ� ɡɨɧɚɞ�� ɩɨɫɬɪɨɟɧɨ� ɩɨɥɟ�
ɪɚɫɫɟɢɜɚɧɢɹ�ɫɬɨɱɧɨɣ�ɜɨɞɵ��ɪɢɫ������ 

ɉɪɨɦɟɠɭɬɨɱɧɵɟ� ɡɧɚɱɟɧɢɹ� ɬɟɦɩɟɪɚɬɭɪɵ� ɦɟɠɞɭ� ɢɫɫɥɟɞɨɜɚɧɧɵɦɢ�
ɫɬɜɨɪɚɦɢ� ɫɦɨɞɟɥɢɪɨɜɚɧɵ� ɦɟɬɨɞɨɦ� ɢɧɬɟɪɩɪɟɬɚɰɢɢ� ɩɨ� ɛɥɢɡɥɟɠɚɳɢɦ�
ɬɨɱɤɚɦ�� ȼ� ɪɟɡɭɥɶɬɚɬɟ� ɩɨɥɭɱɟɧɨ� ɞɨɫɬɨɜɟɪɧɨɟ� ɩɪɟɞɫɬɚɜɥɟɧɢɟ� ɨ� ɯɚɪɚɤɬɟɪɟ 
ɪɚɫɩɪɨɫɬɪɚɧɟɧɢɹ�ɫɬɨɱɧɵɯ�ɜɨɞ�ɢɡ�ɝɥɭɛɢɧɧɨɝɨ�ɜɨɞɨɜɵɩɭɫɤɚ� 
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ȼɵɜɨɞɵ�� ɂɫɫɥɟɞɨɜɚɧɢɟ� ɝɥɭɛɢɧɧɨɝɨ� ɪɚɫɫɟɢɜɚɸɳɟɝɨ� ɜɨɞɨɜɵɩɭɫɤɚ 
ɉɢɬɤɹɪɚɧɬɫɤɨɝɨ� ɐȻɁ� ɩɨɤɚɡɚɥɚ� ɫɥɨɠɧɵɣ� ɯɚɪɚɤɬɟɪ� ɮɨɪɦɢɪɨɜɚɧɢɹ� ɮɚɤɟɥɚ�
ɜɵɛɪɨɫɚ�ɢ�ɫɧɨɫɚ�ɫɬɨɱɧɵɯ�ɜɨɞ��Ɉɩɪɟɞɟɥɟɧɨ�ɩɪɟɢɦɭɳɟɫɬɜɟɧɧɨɟ�ɧɚɩɪɚɜɥɟɧɢɟ�
ɬɟɱɟɧɢɣ� ɜ� ɨɡɟɪɟ� ɧɚ� ɦɟɫɬɟ� ɜɨɞɨɜɵɩɭɫɤɚ�� ȼɨɩɪɟɤɢ� ɞɚɧɧɵɦ� ɢɡ� ɨɬɤɪɵɬɵɯ�
ɢɫɬɨɱɧɢɤɨɜ�� ɤɨɬɨɪɵɟ� ɫɜɢɞɟɬɟɥɶɫɬɜɭɸɬ� ɨ� ɩɪɟɢɦɭɳɟɫɬɜɟɧɧɨɦ� ɧɚɩɪɚɜɥɟɧɢɢ�
ɬɟɱɟɧɢɣ�ɧɚ�ɸɝ�� ɭɫɬɚɧɨɜɥɟɧɨ� ɡɚɩɚɞɧɨɟ�ɧɚɩɪɚɜɥɟɧɢɟ� ɬɟɱɟɧɢɣ��ɂɫɫɥɟɞɨɜɚɧɵ�
ɩɚɪɚɦɟɬɪɵ�ɪɚɫɩɪɨɫɬɪɚɧɟɧɢɹ�ɮɚɤɟɥɚ�ɫɬɨɱɧɨɣ�ɜɨɞɵ�ɢ�ɝɪɚɮɢɱɟɫɤɢ�ɜɵɜɟɞɟɧɚ�
ɫɯɟɦɚ�ɪɚɫɩɪɨɫɬɪɚɧɟɧɢɹ�ɩɨɬɨɤɚ�ɜɨɞɵ�ɜ�ɩɪɨɝɪɚɦɦɧɨɣ�ɫɪɟɞɟ�AutoCAD 2019 
Lite. 
 

 
Ɋɢɫ����Ɍɟɩɥɨɜɨɟ�ɩɨɥɟ�ɪɚɫɩɪɨɫɬɪɚɧɟɧɢɹ�ɫɬɨɱɧɨɣ�ɜɨɞɵ�ɢɡ�ɜɨɞɨɜɵɩɭɫɤɚ 

 
Ʌɢɬɟɪɚɬɭɪɚ 

 
��� Ʌɚɩɲɟɜ� ɇ�� ɇ�� Ɋɚɫɱɟɬɵ� ɜɵɩɭɫɤɨɜ� ɫɬɨɱɧɵɯ� ɜɨɞ�� Ɇ��� ɋɬɪɨɣɢɡɞɚɬ�� ������ ��� ɫ��

�Ɂɚɳɢɬɚ�ɨɤɪɭɠɚɸɳɟɣ�ɫɪɟɞɵ�� 
��� Ʉɭɲɧɟɪɨɜ�� Ⱥ�ɂ�� Ɋɟɤɨɝɧɨɫɰɢɪɨɜɨɱɧɵɟ� ɢɫɫɥɟɞɨɜɚɧɢɹ� ɜ� ɡɨɧɟ� ɝɥɭɛɢɧɧɵɯ�

ɜɵɩɭɫɤɨɜ� ɥɚɞɨɠɫɤɨɝɨ� ɨɡɟɪɚ� �� Ⱥ�ɂ�� Ʉɭɲɧɟɪɨɜ�� ɏ�Ɉ�� Ȼɚɪɯɯɭɟɜ�� Ⱥ�ɂ��ɒɢɲɤɢɧ� ��� ;;9�
Ɇɟɠɞɭɧɚɪɨɞɧɵɣ� Ȼɢɨɫ-ɮɨɪɭɦ� ɢ� Ɇɨɥɨɞɟɠɧɚɹ� Ȼɢɨɫ-ɨɥɢɦɩɢɚɞɚ� ����� �� ɋɛɨɪɧɢɤ�
ɦɚɬɟɪɢɚɥɨɜ���ɋɉɛ���Ɍɢɩɨɝɪɚɮɢɹ�Ʌɸɛɚɜɢɱ��������Ʉɧɢɝɚ����ɋ�����-244 

��� Ⱥ�ɂ�� Ʉɭɲɧɟɪɨɜ�� ɏ�Ɉ�� Ȼɚɪɯɯɭɟɜ�� Ɋ�Ⱥ�� ȿɥɟɭɥɨɜɚ�� Ⱥ�ɂ�� ɒɢɲɤɢɧ� Ɇɟɬɨɞ�
ɨɩɪɟɞɟɥɟɧɢɹ� ɤɪɚɬɧɨɫɬɢ� ɪɚɡɛɚɜɥɟɧɢɹ� ɫɬɨɱɧɵɯ�ɜɨɞ� ɝɥɭɛɢɧɧɵɯ� ɜɨɞɨɜɵɩɭɫɤɨɜ� ɧɚ� ɨɫɧɨɜɟ�
ɦɚɬɟɦɚɬɢɱɟɫɤɨɝɨ�ɦɨɞɟɥɢɪɨɜɚɧɢɹ���Ⱥ�ɂ��Ʉɭɲɧɟɪɨɜ��ɏ�Ɉ��Ȼɚɪɯɯɭɟɜ��Ɋ�Ⱥ��ȿɥɟɭɥɨɜɚ��Ⱥ�ɂ��
ɒɢɲɤɢɧ� ���;;9�Ɇɟɠɞɭɧɚɪɨɞɧɵɣ�Ȼɢɨɫ-ɮɨɪɭɦ�ɢ�Ɇɨɥɨɞɟɠɧɚɹ�Ȼɢɨɫ-ɨɥɢɦɩɢɚɞɚ� ����� ��
ɋɛɨɪɧɢɤ�ɦɚɬɟɪɢɚɥɨɜ���ɋɉɛ���Ɍɢɩɨɝɪɚɮɢɹ�Ʌɸɛɚɜɢɱ��������Ʉɧɢɝɚ����ɋ�����-312 

��� ɒɢɲɤɢɧ�� Ⱥ�ɂ�� ɗɤɫɩɟɪɢɦɟɧɬɚɥɶɧɨɟ� ɨɩɪɟɞɟɥɟɧɢɟ� ɤɨɧɫɬɚɧɬ� ɫɤɨɪɨɫɬɢ�
ɛɢɨɥɨɝɢɱɟɫɤɨɣ�ɨɱɢɫɬɤɢ�ɳɟɥɨɤɨɫɨɞɟɪɠɚɳɢɯ�ɫɬɨɱɧɵɯ�ɜɨɞ�ɜ�ɥɟɬɧɟ-ɨɫɟɧɧɢɣ�ɩɟɪɢɨɞ�����-
�������Ⱥ�ɂ��ɒɢɲɤɢɧ��Ɇ�ɋ��ɋɬɪɨɝɚɧɨɜɚ��Ⱥ�ɀ��Ⱥɞɵɥɨɜɚ��ɏ�Ɉ��Ȼɚɪɯɯɭɟɜ����Ɇɚɬɟɪɢɚɥɵ� II 
Ɇɟɠɞɭɧɚɪɨɞɧɨɣ� ɧɚɭɱɧɨ-ɬɟɯɧɢɱɟɫɤɨɣ� ɤɨɧɮɟɪɟɧɰɢɢ� ɦɨɥɨɞɵɯ� ɭɱɺɧɵɯ� ɢ� ɫɩɟɰɢɚɥɢɫɬɨɜ�
ɐȻɉ� ©ɋɨɜɪɟɦɟɧɧɚɹ� ɰɟɥɥɸɥɨɡɧɨ-ɛɭɦɚɠɧɚɹ� ɩɪɨɦɵɲɥɟɧɧɨɫɬɶ�� Ⱥɤɬɭɚɥɶɧɵɟ� ɡɚɞɚɱɢ� ɢ�
ɩɟɪɫɩɟɤɬɢɜɧɵɟ�ɪɟɲɟɧɢɹª�± ɋɉɛ���ȼɒɌɗ�ɋɉɛȽɍɉɌȾ��������± Ɍɨɦ�I. ± ɋ����-88  

˃̸̨̡̛�̨̛̛̭̭̣̖̦̜̔̏̌ P16 P17 P18
-2 -1 -1 0 0,5 1 1,5 2 2,5 3 3,5 4 4,5 5 5,5 6 6,5 7 7,5 8 8,5 9 9,5 10 11 11

ʧ̛̣̱̦͕̍̌�̥
8,5
9

9,5
10

10,5
11 1 1 1 1 1

11,5 1 1 2 2 3 3 2 0,9 0,9 0,9 0,9
12 1 2 2 4,4 4,2 4 3,5 3 1,6 1,6 0,9 0,9 0,9

12,5 1 2 4,9 4,8 4,4 4,2 5 4 4 2 2 1,5 0,9 0,9 0,9
13 1 2 2 4,9 4,8 7 6 5 4 3 2,1 1,4 1,4 1,4 1,3 0,9 0,9 0,9

13,5 2 2 5,1 5 7 7 6 6 5 2 1,4 1,4 1,4 0,8 1,4 1,3 1,2 1,2 0,9 0,9 0,9
14 1 4,5 5,2 8 8 9 8 8 5 3 2 0,8 0,8 0,8 0,8 0,8 0,8 0,8 1,1 1,1 1 0,9 0,6

14,5 1 3 7,1 9 11 10 9 10 6 4 3 2 1 1 1 1 1 1 1 1 1 1 1 0,8
15 1 6 11 13 12 12 10 7 5 4 3 2 1,4 1,4 1 1 1 1,3 1,3 1,2 1,1 1,1 1 1

15,5 2 10 16 15 14 13 7 7 5 5 4 2 1,6 1,6 1,5 1,5 1,4 1,3 1,3 0,7 0,7 0,7 0,7
16 3 11 19 15 16 11 9 8 6 5 2 1 0,7 0,7 0,7 0,7 0,7

16,5 4 12 20 16 13 12 8 6 4 3 0,7 0,7
17 2 7 10 8 7 5 3 2 1

17,5 1 0,7 0,7 0,7 2 1
18

18,5
19

19,5
20

20,5
21

21,5
22

22,5 ʿ̌
̯̬
̱̍
̨̡

ˀ̨̛̭̭̯̦̖͕̌́�̥



23 
 

Ʌ�Ⱥ��Ȼɨɥɶɲɟɪɨɬɨɜ1��Ⱥ�Ʌ��Ȼɨɥɶɲɟɪɨɬɨɜ2 

 

1ɈɈɈ�©Ȼɚɪɤ-����Ɇɨɫɤɜɚ 

2Ɍɜɟɪɫɤɨɣ�ɝɨɫɭɞɚɪɫɬɜɟɧɧɵɣ�ɬɟɯɧɢɱɟɫɤɢɣ�ɭɧɢɜɟɪɫɢɬɟɬ 
 

ɄȺɊȻɈɇɈȼɕȿ�ɉɈɅɂȽɈɇɕ��ɆȿɌɈȾɈɅɈȽɂɑȿɋɄɂȿ�ɈɋɇɈȼɕ�
ɊȿȺɅɂɁȺɐɂɂ�ɉɊɈȿɄɌȺ 

 
ȼ� Ɋɨɫɫɢɣɫɤɨɣ� Ɏɟɞɟɪɚɰɢɢ�� ɜ� ɪɚɦɤɚɯ� ɩɨɞɩɢɫɚɧɧɨɝɨ� ɜ� ����ɝ�� ɉɚɪɢɠɫɤɨɝɨ�

ɫɨɝɥɚɲɟɧɢɹ��ɫ�����ɝ��ɪɟɚɥɢɡɭɟɬɫɹ�ɩɪɨɝɪɚɦɦɚ�ɫɨɡɞɚɧɢɹ�ɜ�ɪɟɝɢɨɧɚɯ�ɊɎ�ɬɚɤ�ɧɚɡɵɜɚɟɦɵɯ�
©ɤɚɪɛɨɧɨɜɵɯ� ɩɨɥɢɝɨɧɨɜª� ɫ� ɩɪɢɜɥɟɱɟɧɢɟɦ� ɜɟɞɭɳɢɯ� ɧɚɭɱɧɵɯ� ɢ� ɨɛɪɚɡɨɜɚɬɟɥɶɧɵɯ�
ɭɱɪɟɠɞɟɧɢɣ�ɪɟɝɢɨɧɚ��Ƚɪɚɧɬɵ�ɧɚ�ɫɨɡɞɚɧɢɟ�ɩɨɥɢɝɨɧɨɜ�ɩɨɥɭɱɢɥɢ�ɧɚ�ɫɟɝɨɞɧɹ����ɪɟɝɢɨɧɨɜ��
ɩɥɚɧɢɪɭɟɬɫɹ� ɜ� ɛɭɞɭɳɟɦ�ɫɨɡɞɚɧɢɟ�ɩɨɥɢɝɨɧɨɜ� ɜɨ� ɜɫɟɯ� ɪɟɝɢɨɧɚɯ ɫɬɪɚɧɵ��ɇɨ� ɭɠɟ� ɫɟɣɱɚɫ�
ɜɢɞɧɚ� ɧɟɫɨɝɥɚɫɨɜɚɧɧɨɫɬɶ� ɦɟɬɨɞɨɥɨɝɢɱɟɫɤɢɯ� ɩɨɞɯɨɞɨɜ� ɜ� ɪɟɚɥɢɡɚɰɢɢ� ɩɪɨɝɪɚɦɦɵ�� ȼ�
ɫɬɚɬɶɟ� ɩɪɟɞɥɚɝɚɸɬɫɹ� ɨɩɬɢɦɚɥɶɧɵɟ� ɦɟɬɨɞɨɥɨɝɢɱɟɫɤɢɟ� ɨɫɧɨɜɵ� ɪɟɚɥɢɡɚɰɢɢ� ɩɪɨɟɤɬɚ��
ɐɟɥɶɸ� ɪɚɛɨɬɵ� ± ɫɨɡɞɚɧɢɟ� ɨɩɬɢɦɚɥɶɧɨɝɨ� ɚɥɝɨɪɢɬɦɚ� ɧɚɭɱɧɵɯ� ɢɫɫɥɟɞɨɜɚɧɢɣ��
ɨɛɟɫɩɟɱɢɜɚɸɳɢɯ� ɞɨɫɬɨɜɟɪɧɭɸ� ɨɰɟɧɤɭ� ɜɵɛɪɨɫɨɜ� ɩɚɪɧɢɤɨɜɵɯ� ɝɚɡɨɜ� ɪɚɡɥɢɱɧɵɦɢ�
ɩɪɢɪɨɞɧɵɦɢ�ɢ�ɬɟɯɧɨɝɟɧɧɵɦɢ�ɢɫɬɨɱɧɢɤɚɦɢ��ɚ�ɬɚɤɠɟ�ɨɩɪɟɞɟɥɟɧɢɟ�ɧɚɩɪɚɜɥɟɧɢɣ�ɧɚɭɱɧɵɯ�
ɢɫɫɥɟɞɨɜɚɧɢɣ� ɢ� ɷɮɮɟɤɬɢɜɧɵɯ� ɩɪɚɤɬɢɱɟɫɤɢɯ� ɞɟɣɫɬɜɢɣ�� ɨɛɟɫɩɟɱɢɜɚɸɳɢɯ� ɫɧɢɠɟɧɢɟ�
ɜɵɛɪɨɫɨɜ�ɩɚɪɧɢɤɨɜɵɯ�ɝɚɡɨɜ�� 

Ʉɥɸɱɟɜɵɟ�ɫɥɨɜɚ� ɩɚɪɧɢɤɨɜɵɣ�ɷɮɮɟɤɬ��ɤɚɪɛɨɧɨɜɵɟ�ɩɨɥɢɝɨɧɵ��ɤɚɪɛɨɧɨɜɵɟ�ɤɜɨɬɵ��
ɤɚɪɛɨɧɨɜɵɟ�ɮɟɪɦɵ��ɨɰɟɧɤɚ�ɤɚɱɟɫɬɜɚ�ɨɤɪɭɠɚɸɳɟɣ�ɫɪɟɞɵ� 

 
ȼɜɟɞɟɧɢɟ 
Ɉɡɚɛɨɱɟɧɧɨɫɬɶ� ɦɢɪɨɜɨɣ� ɧɚɭɱɧɨɣ� ɨɛɳɟɫɬɜɟɧɧɨɫɬɶɸ� ɩɨɬɟɩɥɟɧɢɟɦ�

ɤɥɢɦɚɬɚ�ɢɦɟɟɬ�ɨɫɧɨɜɚɧɢɟ�>�@��Ɇɧɨɝɨɥɟɬɧɢɟ�ɧɚɛɥɸɞɟɧɢɹ�ɡɚ�ɤɥɢɦɚɬɨɦ�Ɂɟɦɥɢ�
ɩɨɤɚɡɚɥɢ�� ɱɬɨ� ɹɜɧɨ� ɢɦɟɟɬ� ɦɟɫɬɨ� ɚɤɬɢɜɧɨɟ ɬɚɹɧɢɟ� ɥɟɞɧɢɤɨɜ� ɧɚ� ɜɫɟɯ�
ɤɨɧɬɢɧɟɧɬɚɯ� ɢ� ɩɨɜɵɲɟɧɢɟ� ɭɪɨɜɧɹ� ɦɢɪɨɜɨɝɨ� ɨɤɟɚɧɚ�� ɉɨɬɟɩɥɟɧɢɟ� ɤɥɢɦɚɬɚ�
ɩɨ� ɉɚɪɢɠɫɤɨɦɭ� ɫɨɝɥɚɲɟɧɢɸ� ɧɚɩɪɹɦɭɸ� ɭɜɹɡɵɜɚɸɬ� ɫ� ɚɤɬɢɜɧɵɦ�
ɬɟɯɧɨɝɟɧɧɵɦ�ɜɨɡɞɟɣɫɬɜɢɟɦ�ɞɟɹɬɟɥɶɧɨɫɬɢ�ɱɟɥɨɜɟɤɚ�ɧɚ�ɨɤɪɭɠɚɸɳɭɸ�ɫɪɟɞɭ�
ɢ� ɫ� ɩɨɫɬɨɹɧɧɨ� ɭɜɟɥɢɱɢɜɚɸɳɢɦɫɹ� ɩɨɬɪɟɛɥɟɧɢɟɦ ɭɝɥɟɜɨɞɨɪɨɞɨɜ� ɞɥɹ� ɧɭɠɞ�
ɩɪɨɦɵɲɥɟɧɧɨɫɬɢ�ɢ� ɛɵɬɨɜɵɯ�ɧɭɠɞ�ɱɟɥɨɜɟɤɚ� >�-5]. Ȼɨɪɶɛɭ� ɫ� ɡɚɝɪɹɡɧɟɧɢɟɦ�
ɨɤɪɭɠɚɸɳɟɣ� ɫɪɟɞɵ�� ɩɪɢɜɨɞɹɳɟɦɭ� ɤ� ɩɨɬɟɩɥɟɧɢɸ� ɤɥɢɦɚɬɚ�� ɫɨɝɥɚɫɧɨ�
ɉɚɪɢɠɫɤɨɦɭ�ɫɨɝɥɚɲɟɧɢɸ��ɪɟɲɟɧɨ�ɫɨɫɪɟɞɨɬɨɱɢɬɶ�ɧɚ�ɭɝɥɟɪɨɞɧɵɯ�ɜɵɛɪɨɫɚɯ�
ɜ� ɚɬɦɨɫɮɟɪɭ��ȼ� Ɋɨɫɫɢɣɫɤɨɣ�Ɏɟɞɟɪɚɰɢɢ� ɩɨɞ� ɩɚɬɪɨɧɚɠɟɦ�Ɇɢɧɨɛɪɧɚɭɤɢ�� ɫ�
ɮɟɜɪɚɥɹ� ����ɝ�� ɧɚɱɚɥɚ� ɪɚɛɨɬɚɬɶ� ɩɪɨɝɪɚɦɦɚ� ɩɨ� ɫɨɡɞɚɧɢɸ� ɤɚɪɛɨɧɨɜɵɯ�
ɩɨɥɢɝɨɧɨɜ� ɗɬɨ� ɧɨɜɵɣ� ɩɨɞɯɨɞ� ɤ� ɪɟɲɟɧɢɸ� ɩɪɨɛɥɟɦɵ�ɩɚɪɧɢɤɨɜɵɯ� ɝɚɡɨɜ� ɢ�
ɜɚɠɧɨɟ�ɡɧɚɱɟɧɢɟ�ɧɚ�ɧɚɱɚɥɶɧɨɦ�ɷɬɚɩɟ�ɪɚɛɨɬ�ɢɦɟɟɬ�ɪɚɡɪɚɛɨɬɤɚ�ɨɛɨɫɧɨɜɚɧɧɨɣ�
ɦɟɬɨɞɢɤɢ�ɨɰɟɧɤɢ�ɩɚɪɧɢɤɨɜɵɯ�ɝɚɡɨɜ�ɫ�ɩɨɦɨɳɶɸ�ɤɚɪɛɨɧɨɜɵɯ�ɩɨɥɢɝɨɧɨɜ� 

Ʉɚɪɛɨɧɨɜɵɟ�ɩɨɥɢɝɨɧɵ ± ɷɬɨ�ɬɟɪɪɢɬɨɪɢɢ�ɫ�ɭɧɢɤɚɥɶɧɨɣ�ɷɤɨɫɢɫɬɟɦɨɣ��
ɫɨɡɞɚɧɧɵɟ�ɞɥɹ�ɪɟɚɥɢɡɚɰɢɢ�ɦɟɪ�ɤɨɧɬɪɨɥɹ�ɤɥɢɦɚɬɢɱɟɫɤɢɯ�ɚɤɬɢɜɧɵɯ�ɝɚɡɨɜ�ɫ�
ɭɱɚɫɬɢɟɦ�ɭɧɢɜɟɪɫɢɬɟɬɨɜ�ɢ�ɧɚɭɱɧɵɯ�ɨɪɝɚɧɢɡɚɰɢɣ� 

ɐɟɥɶɸ� ɞɚɧɧɨɣ� ɪɚɛɨɬɵ� ɹɜɥɹɟɬɫɹ� ɫɨɡɞɚɧɢɟ� ɨɩɬɢɦɚɥɶɧɨɝɨ� ɚɥɝɨɪɢɬɦɚ�
ɧɚɭɱɧɵɯ� ɢɫɫɥɟɞɨɜɚɧɢɣ� ɧɚ� ɛɚɡɟ� ɤɚɪɛɨɧɨɜɵɯ� ɩɨɥɢɝɨɧɨɜ�� ɨɛɟɫɩɟɱɢɜɚɸɳɢɯ�
ɞɨɫɬɨɜɟɪɧɭɸ�ɨɰɟɧɤɭ�ɜɵɛɪɨɫɨɜ�ɩɚɪɧɢɤɨɜɵɯ�ɝɚɡɨɜ�ɪɚɡɥɢɱɧɵɦɢ�ɩɪɢɪɨɞɧɵɦɢ�
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ɢ�ɬɟɯɧɨɝɟɧɧɵɦɢ�ɢɫɬɨɱɧɢɤɚɦɢ��ɚ�ɬɚɤɠɟ�ɨɩɪɟɞɟɥɟɧɢɟ�ɧɚɭɱɧɵɯ�ɢɫɫɥɟɞɨɜɚɧɢɣ�
ɢ� ɷɮɮɟɤɬɢɜɧɵɯ� ɩɪɚɤɬɢɱɟɫɤɢɯ� ɞɟɣɫɬɜɢɣ�� ɨɛɟɫɩɟɱɢɜɚɸɳɢɯ� ɫɧɢɠɟɧɢɟ�
ɜɵɛɪɨɫɨɜ�ɩɚɪɧɢɤɨɜɵɯ�ɝɚɡɨɜ� 

Ɇɚɬɟɪɢɚɥɵ�ɢ�ɦɟɬɨɞɢɤɢ�ɢɫɫɥɟɞɨɜɚɧɢɹ 
Ʉɨɧɟɱɧɚɹ�ɰɟɥɶ�ɩɪɨɝɪɚɦɦɵ�ɤɚɪɛɨɧɨɜɵɯ�ɩɨɥɢɝɨɧɨɜ�ɩɪɟɞɭɫɦɚɬɪɢɜɚɟɬ�� 
1. ɪɚɡɪɚɛɨɬɤɭ�ɦɟɬɨɞɨɜ�ɨɰɟɧɤɢ�ɤɚɪɛɨɧɨɜɵɯ�ɜɵɛɪɨɫɨɜ�ɢɡ�ɪɚɡɥɢɱɧɵɯ�

ɢɫɬɨɱɧɢɤɨɜ; 
2. ɬɟɯɧɨɥɨɝɢɣ� ɩɨ� ɫɧɢɠɟɧɢɸ� ɢ� ɪɟɫɩɢɪɚɰɢɢ� ɩɚɪɧɢɤɨɜɵɯ� ɝɚɡɨɜ�

�ɤɚɪɛɨɧɨɜɵɯ�ɜɵɛɪɨɫɨɜ��� 
Ɉɞɧɚɤɨ�� ɫɜɟɪɯɡɚɞɚɱɚ� ɜɫɟɣ� ɷɬɨɣ� ɪɚɛɨɬɵ� ± ɜɜɟɞɟɧɢɟ� ɤɜɨɬ�

ɩɪɟɞɩɪɢɹɬɢɹɦ�ɧɚ�ɤɚɪɛɨɧɨɜɵɟ�ɜɵɛɪɨɫɵ�  
ɉɪɢ�ɪɟɚɥɢɡɚɰɢɢ�ɩɪɨɝɪɚɦɦɵ� ɤɚɪɛɨɧɨɜɵɯ� ɩɨɥɢɝɨɧɨɜ� ɩɪɟɞɩɨɥɚɝɚɟɬɫɹ��

ɱɬɨ� ɤɚɠɞɵɣ� ɭɱɚɫɬɧɢɤ� ɩɪɨɝɪɚɦɦɵ� ɫɚɦɨɫɬɨɹɬɟɥɶɧɨ� ɧɚ� ɫɜɨɟɣ� ɬɟɪɪɢɬɨɪɢɢ�
ɩɪɨɜɟɞɺɬ�ɜɫɟ�ɧɟɨɛɯɨɞɢɦɵɟ�ɢɫɫɥɟɞɨɜɚɧɢɹ�ɢ�ɩɨɥɭɱɢɬ�ɧɭɠɧɵɟ�ɪɟɡɭɥɶɬɚɬɵ� 

Ɉɛɦɟɧ� ɢɧɮɨɪɦɚɰɢɟɣ� ɫ� ɞɟɣɫɬɜɭɸɳɢɦɢ� ɭɱɚɫɬɧɢɤɚɦɢ� ɩɪɨɝɪɚɦɦɵ�
ɤɚɪɛɨɧɨɜɵɯ�ɩɨɥɢɝɨɧɨɜ�ɜɵɹɜɢɥ�ɪɹɞ�ɫɯɨɠɢɯ�ɭ�ɜɫɟɯ�ɩɪɨɛɥɟɦ� 

ȼɨ-ɩɟɪɜɵɯ�� ɧɟɬ� ɱɺɬɤɨɝɨ� ɩɪɟɞɫɬɚɜɥɟɧɢɹ� ɱɬɨ�ɠɟ� ɜ� ɢɬɨɝɟ� ɧɚɞɨ� ɞɟɥɚɬɶ��
ɑɬɨ� ɬɚɤɨɟ� ©ɤɚɪɛɨɧɨɜɵɣ� ɩɨɥɢɝɨɧª�� ɟɝɨ� ɡɚɞɚɱɢ�� ɮɭɧɤɰɢɢ�� ɰɟɥɶ"� ɑɬɨ� ɬɚɤɨɟ�
ɤɚɪɛɨɧɨɜɵɟ�ɮɟɪɦɵ" 

ȼɨ-ɜɬɨɪɵɯ�� ɩɨɤɚ� ɧɢɤɬɨ� ɭɜɟɪɟɧɧɨ� ɧɟ� ɩɪɟɞɫɬɚɜɥɹɟɬ� ɤɬɨ� ɢ� ɤɚɤ� ɛɭɞɟɬ�
ɨɰɟɧɢɜɚɬɶ� ɜɵɛɪɨɫɵ� ɩɚɪɧɢɤɨɜɵɯ� ɝɚɡɨɜ�� ɱɬɨ� ɛɭɞɟɬ� ɜɤɥɸɱɚɬɶ� ɦɟɬɨɞɢɤɚ�
ɨɰɟɧɤɢ�ɢ�ɤɜɨɬɢɪɨɜɚɧɢɹ�ɜɵɛɪɨɫɨɜ� 

ȼ� ɫɜɹɡɢ� ɫ� ɷɬɢɦ�� ɪɚɡɭɦɧɚɹ� ɰɟɥɟɫɨɨɛɪɚɡɧɨɫɬɶ� ɩɨɞɫɤɚɡɵɜɚɟɬ� ɧɟ�
ɪɚɫɩɵɥɹɬɶ�ɜɵɞɟɥɟɧɧɵɟ� ɫɪɟɞɫɬɜɚ�ɩɨ�ɪɟɝɢɨɧɚɦ�� ɝɞɟ� ɤɚɠɞɵɣ�ɪɟɝɢɨɧ�� ɜ� ɫɢɥɭ�
ɫɜɢɯ�ɜɨɡɦɨɠɧɨɫɬɟɣ�ɢ�ɩɨɧɢɦɚɧɢɹ�ɩɪɨɛɥɟɦɵ�ɛɭɞɟɬ� ɜɵɩɨɥɧɹɬɶ�ɨɞɢɧɚɤɨɜɭɸ�
ɪɚɛɨɬɭ��ɚ�ɩɨɞɨɣɬɢ�ɞɢɮɮɟɪɟɧɰɢɪɨɜɚɧɧɨ�ɪɚɡɭɦɧɨ�ɤ�ɩɨɫɬɚɜɥɟɧɧɨɣ�ɡɚɞɚɱɟ� 

Ɋɚɫɫɦɨɬɪɢɦ� ɜɨɡɦɨɠɧɵɣ�� ɛɨɥɟɟ� ɷɮɮɟɤɬɢɜɧɵɣ� ɢ� ɩɪɨɞɭɤɬɢɜɧɵɣ�
ɚɥɝɨɪɢɬɦ�ɪɚɛɨɬɵ�ɩɨ�ɩɪɨɝɪɚɦɦɟ�©Ʉɚɪɛɨɧɨɜɵɣ�ɩɨɥɢɝɨɧª�  

ɇɚ�ɧɚɱɚɥɶɧɨɦ� ɷɬɚɩɟ� ɪɟɚɥɢɡɚɰɢɢ�ɩɪɨɝɪɚɦɦɵ�©Ʉɚɪɛɨɧɨɜɵɣ�ɩɨɥɢɝɨɧª�
ɧɟɨɛɯɨɞɢɦɨ�ɜɵɩɨɥɧɢɬɶ�ɞɜɚ�ɛɚɡɨɜɵɯ�ɢɫɫɥɟɞɨɜɚɧɢɹ�� 

ɉɟɪɜɨɟ ɢɫɫɥɟɞɨɜɚɧɢɟ��ɷɬɨ�ɩɨɢɫɤ�ɱɢɫɬɵɯ�ɨɬ�ɡɚɝɪɹɡɧɟɧɢɹ�ɢ�ɧɟɝɚɬɢɜɧɵɯ�
ɜɨɡɞɟɣɫɬɜɢɣ�� ɬɟɪɪɢɬɨɪɢɣ� ɪɟɝɢɨɧɚ� Ɍɚɤɢɯ� ɬɟɪɪɢɬɨɪɢɣ� ɦɨɠɟɬ� ɛɵɬɶ�
ɧɟɫɤɨɥɶɤɨ�� ɧɚɩɪɢɦɟɪ�� ɥɟɫɧɨɣ� ɛɢɨɬɨɩ�� ɫɬɟɩɧɨɣ� ɛɢɨɬɨɩ�� ɜɵɫɨɤɨɝɨɪɧɵɣ�
ɛɢɨɬɨɩ�� ɛɨɥɨɬɧɵɣ� ɛɢɨɬɨɩ� ɢ� ɬ�ɞ�� ȼ� ɥɸɛɨɦ� ɫɥɭɱɚɟ�� ɷɬɨ� ɬɟɪɪɢɬɨɪɢɢ�
ɟɫɬɟɫɬɜɟɧɧɨɣ� ɷɤɨɫɢɫɬɟɦɵ�� ɝɞɟ� ɧɟ� ɞɨɥɠɧɨ� ɛɵɬɶ� ɧɢɤɚɤɨɣ� ɢɧɮɪɚɫɬɪɭɤɬɭɪɵ��
ɧɟ�ɞɨɥɠɧɵ�ɩɪɨɠɢɜɚɬɶ�ɥɸɞɢ��ɧɟ�ɞɨɥɠɧɨ�ɛɵɬɶ�ɪɟɝɭɥɹɪɧɵɯ�ɞɨɪɨɝ��Ɍɨ� ɟɫɬɶ��
ɷɬɨ�ɞɨɥɠɧɚ�ɛɵɬɶ�ɷɤɨɥɨɝɢɱɟɫɤɢ�ɱɢɫɬɚɹ�ɷɬɚɥɨɧɧɚɹ ɬɟɪɪɢɬɨɪɢɹ��ɉɨɤɚɡɚɬɟɥɢ�
ɟɫɬɟɫɬɜɟɧɧɨɝɨ�ɮɨɧɚ�ɷɬɚɥɨɧɧɨɣ�ɷɤɨɫɢɫɬɟɦɵ�ɢɥɢ�ɛɢɨɬɨɩɚ��ɬɟ�ɠɟ�ɩɚɪɧɢɤɨɜɵɟ�
ɝɚɡɵ� ± ɨɡɨɧ��ɦɟɬɚɧ�� ɞɢɨɤɫɢɞ� ɭɝɥɟɪɨɞɚ�ɢ� ɞɪ��� ɞɨɥɠɧɵ� ɫɬɚɬɶ� ɛɚɡɨɜɵɦɢ�ɞɥɹ�
ɫɪɚɜɧɟɧɢɹ�ɫ�ɧɢɦɢ�ɩɨɤɚɡɚɬɟɥɟɣ��ɬɟɪɪɢɬɨɪɢɣ�ɢɫɤɭɫcɜɟɧɧɨɣ ɷɤɨɫɢɫɬɟɦɵ�ɢɥɢ�
ɩɨɤɚɡɚɬɟɥɟɣ� ɩɪɨɦɵɲɥɟɧɧɵɯ� ɩɪɟɞɩɪɢɹɬɢɣ� >�-��@�� Ɋɚɡɧɢɰɚ� ɷɤɨɥɨɝɢɱɟɫɤɢɯ�
ɩɨɤɚɡɚɬɟɥɟɣ� �ɜ� ɬɨɦ� ɱɢɫɥɟ� ɩɨɤɚɡɚɬɟɥɟɣ� ɩɚɪɧɢɤɨɜɵɯ� ɝɚɡɨɜ�� ɦɟɠɞɭ�
ɷɬɚɥɨɧɧɵɦɢ� ɬɟɪɪɢɬɨɪɢɹɦɢ� ɢ� ɩɨɤɚɡɚɬɟɥɹɦɢ� ɢɫɤɭɫɫɬɜɟɧɧɨɣ� ɷɤɨɫɢɫɬɟɦɵ�
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�ɩɨɤɚɡɚɬɟɥɟɣ� ɩɪɨɦɵɲɥɟɧɧɵɯ� ɩɪɟɞɩɪɢɹɬɢɣ�� ɢ� ɛɭɞɟɬ� ɨɫɧɨɜɨɣ� ɞɥɹ�
ɧɚɱɢɫɥɟɧɢɹ�ɤɚɪɛɨɧɨɜɵɯ�ɤɜɨɬ� 

Ɇɟɬɨɞɢɤɚ� ɨɩɪɟɞɟɥɟɧɢɹ� ɷɬɚɥɨɧɧɵɯ� ɬɟɪɪɢɬɨɪɢɣ� ɞɨɥɠɧɚ� ɭɱɢɬɵɜɚɬɶ�
ɧɚɥɢɱɢɟ� ɡɚɧɟɫɟɧɢɹ� �ɪɚɫɫɟɢɜɚɧɢɹ�� ɜɪɟɞɧɵɯ� ɜɟɳɟɫɬɜ� ɫ� ɛɥɢɡɥɟɠɚɳɢɯ�
ɬɟɪɪɢɬɨɪɢɣ��ɝɞɟ�ɟɫɬɶ�ɞɟɣɫɬɜɭɸɳɢɟ�ɢɫɬɨɱɧɢɤɢ�ɬɟɯ�ɠɟ�ɤɚɪɛɨɧɨɜ� 

Ɋɚɛɨɬɵ� ɩɨ� ɨɰɟɧɤɟ� ɤɚɱɟɫɬɜɚ� ɨɤɪɭɠɚɸɳɟɣ ɫɪɟɞɵ� ɩɪɨɜɨɞɹɬɫɹ� ɩɨ�
ɪɚɡɪɚɛɨɬɚɧɧɨɣ� ɞɥɹ� ɤɚɠɞɨɣ� ɬɟɪɪɢɬɨɪɢɢ� ɦɟɬɨɞɢɤɟ�� Ɇɟɬɨɞɢɤɚ� ɜɤɥɸɱɚɟɬ�
ɩɪɹɦɭɸ� ɨɰɟɧɤɭ� ɧɟɝɚɬɢɜɧɨ� ɜɨɡɞɟɣɫɬɜɭɸɳɢɯ� ɢ� ɡɚɝɪɹɡɧɹɸɳɢɯ� ɮɚɤɬɨɪɨɜ��
ɨɰɟɧɤɭ� ɨɩɨɫɪɟɞɨɜɚɧɧɨɝɨ� ɜɨɡɞɟɣɫɬɜɢɹ�� ɦɚɬɟɦɚɬɢɱɟɫɤɭɸ� ɦɨɞɟɥɶ�
ɪɚɫɫɟɢɜɚɧɢɹ�ɡɚɝɪɹɡɧɹɸɳɢɯ�ɜɟɳɟɫɬɜ�ɫ�ɫɨɫɟɞɧɢɯ�ɬɟɪɪɢɬɨɪɢɣ�ɫ�ɬɟɯɧɨɝɟɧɧɨɣ�
ɢɧɮɪɚɫɬɪɭɤɬɭɪɨɣ�>��@� 

ȼɬɨɪɨɟ� ɛɚɡɨɜɨɟ� ɢɫɫɥɟɞɨɜɚɧɢɟ�� ɷɬɨ� ɨɰɟɧɤɚ� ɜɵɛɪɨɫɨɜ� ɡɚɝɪɹɡɧɹɸɳɢɯ�
ɜɟɳɟɫɬɜ�� ɜ� ɬɨɦ� ɱɢɫɥɟ� ɩɚɪɧɢɤɨɜɵɯ� ɝɚɡɨɜ�� ɭɪɛɚɧɢɡɢɪɨɜɚɧɧɵɯ� ɬɟɪɪɢɬɨɪɢɣ��
ɩɪɨɦɵɲɥɟɧɧɵɯ�ɩɪɟɞɩɪɢɹɬɢɣ��Ɇɟɬɨɞɢɤɚ�ɬɚɤɨɣ�ɨɰɟɧɤɢ�ɜɤɥɸɱɚɟɬ�ɧɚɡɟɦɧɵɟ�
ɢɡɦɟɪɟɧɢɹ�� ɢɡɦɟɪɟɧɢɹ� ɧɚ� ɪɚɡɧɵɯ� ɜɵɫɨɬɚɯ� ɫ� ɩɨɦɨɳɶɸ� ɥɟɬɚɸɳɟɣ� ɬɟɯɧɢɤɢ�
�ɚɜɢɚɰɢɹ�� ɛɟɫɩɢɥɨɬɧɢɤɢ�� ɡɨɧɞɵ� ɢ� ɞɪ���� ɢɡɦɟɪɟɧɢɹ� ɢɡ� ɤɨɫɦɨɫɚ��
ɦɚɬɟɦɚɬɢɱɟɫɤɢɟ�ɦɨɞɟɥɢ�ɪɚɫɫɟɢɜɚɧɢɹ�ɝɚɡɨɜ�>�����@� 

ɂɡɦɟɪɟɧɢɹ� ɷɬɚɥɨɧɧɵɯ� ɢ� ɬɟɯɧɨɝɟɧɧɵɯ� ɬɟɪɪɢɬɨɪɢɣ� ɞɨɥɠɧɵ�
ɩɪɨɜɨɞɢɬɶɫɹ�ɜ�ɪɚɡɧɨɟ�ɜɪɟɦɹ�ɞɧɹ��ɜ�ɪɚɡɧɵɟ�ɞɧɢ�ɧɟɞɟɥɢ��ɜ�ɪɚɡɧɨɟ�ɜɪɟɦɹ�ɝɨɞɚ��
Ɏɚɤɬɢɱɟɫɤɢ�� ɷɬɨ� ɩɨɫɬɨɹɧɧɨ� ɞɟɣɫɬɜɭɸɳɚɹ� ɫɥɭɠɛɚ� ɷɤɨɥɨɝɢɱɟɫɤɨɝɨ�
ɦɨɧɢɬɨɪɢɧɝɚ�ɪɟɝɢɨɧɚ� 

Ɋɟɡɭɥɶɬɚɬɨɦ� ɢɡɦɟɪɟɧɢɣ� ɞɨɥɠɧɚ� ɫɬɚɬɶ� ɩɨɫɬɨɹɧɧɨ� ɞɟɣɫɬɜɭɸɳɚɹ� ɛɚɡɚ�
ɷɤɨɥɨɝɢɱɟɫɤɢɯ�ɞɚɧɧɵɯ�ɪɟɝɢɨɧɚ��ɫ�ɞɢɧɚɦɢɱɟɫɤɨɣ�ɦɚɬɟɦɚɬɢɱɟɫɤɨɣ�ɦɨɞɟɥɶɸ�
ɪɚɫɫɟɢɜɚɧɢɹ�ɡɚɝɪɹɡɧɹɸɳɢɯ�ɜɟɳɟɫɬɜ� 

Ɏɚɤɬɢɱɟɫɤɢ�ɤɚɠɞɵɣ�ɪɟɝɢɨɧ��ɜ� ɬɨɣ�ɢɥɢ�ɢɧɨɣ�ɮɨɪɦɟ��ɞɨɥɠɟɧ�ɫɨɡɞɚɬɶ�
ɫɥɭɠɛɭ�ɷɤɨɥɨɝɢɱɟɫɤɨɝɨ�ɦɨɧɢɬɨɪɢɧɝɚ�� 

ȼɬɨɪɚɹ� ɱɚɫɬɶ� ɩɪɨɝɪɚɦɦɵ� ©Ʉɚɪɛɨɧɨɜɵɣ� ɩɨɥɢɝɨɧª� ɜɤɥɸɱɚɟɬ� ɜ� ɫɟɛɹ�
ɦɟɪɨɩɪɢɹɬɢɹ�ɩɨ�ɫɧɢɠɟɧɢɸ�ɤɚɪɛɨɧɨɜɵɯ�ɜɵɛɪɨɫɨɜ�� 

Ʉ�ɷɬɢɦ�ɦɟɪɨɩɪɢɹɬɢɹɦ�ɨɬɧɨɫɹɬɫɹ�� ɜ� ɱɚɫɬɧɨɫɬɢ�� ɪɚɛɨɬɵ�ɩɨ� ɫɨɡɞɚɧɢɸ��
ɬɚɤ� ɧɚɡɵɜɚɟɦɵɯ�� ɤɚɪɛɨɧɨɜɵɯ� ɮɟɪɦ� - ɷɬɨ� ɩɢɬɨɦɧɢɤɢ� ɬɟɯ� ɪɚɫɬɟɧɢɣ��
ɤɭɫɬɚɪɧɢɤɨɜ��ɞɟɪɟɜɶɟɜ��ɤɨɬɨɪɵɟ�ɫɧɢɠɚɸɬ�ɫɨɞɟɪɠɚɧɢɟ�ɤɚɪɛɨɧɚ�ɜ�ɜɨɡɞɭɯɟ��ɢ�
ɤɨɬɨɪɵɟ�ɜ�ɞɚɧɧɨɦ�ɪɟɝɢɨɧɟ�ɦɨɝɭɬ�ɪɚɫɬɢ�� 

ɋɧɢɠɟɧɢɟ�ɤɚɪɛɨɧɨɜɵɯ�ɜɵɛɪɨɫɨɜ��ɷɬɨ�ɢ�ɩɪɢɦɟɧɟɧɢɟ�ɇɌȾ��ɧɚɢɥɭɱɲɢɯ�
ɞɨɫɬɭɩɧɵɯ� ɬɟɯɧɨɥɨɝɢɣ��� ɷɬɨ� ɢ� ɡɚɦɟɧɚ� ɩɪɢɦɟɧɹɟɦɨɝɨ� ɬɨɩɥɢɜɚ�� ɞɚɸɳɟɝɨ�
ɦɟɧɶɲɢɟ� ɜɵɛɪɨɫɵ� ɤɚɪɛɨɧɚ�� ɷɬɨ� ɢ� ɡɚɦɟɧɚ� ɭɫɬɚɪɟɜɲɟɝɨ� ɨɛɨɪɭɞɨɜɚɧɢɹ� ɧɚ�
ɫɨɜɪɟɦɟɧɧɨɟ�� ɷɬɨ� ɢ� ɫɨɡɞɚɧɢɟ� ɨɱɢɫɬɧɵɯ� ɫɨɨɪɭɠɟɧɢɣ�� ɧɟɣɬɪɚɥɢɡɭɸɳɢɯ�
ɤɚɪɛɨɧɨɜɵɟ� ɜɵɛɪɨɫɵ�� ɫɨɡɞɚɧɢɟ� ɫɨɨɬɜɟɬɫɬɜɭɸɳɢɯ� ɬɟɯɧɨɥɨɝɢɣ� ɢ� ɩɪɨɱɟɟ��
Ⱦɥɹ� ɤɚɠɞɨɝɨ� ɩɪɟɞɩɪɢɹɬɢɹ�� ɢɦɟɸɳɟɝɨ� ɢɡɛɵɬɨɱɧɵɟ� ɜɵɛɪɨɫɵ� ɩɚɪɧɢɤɨɜɵɯ�
ɝɚɡɨɜ�� ɞɨɥɠɧɚ� ɪɚɡɪɚɛɚɬɵɜɚɬɶɫɹ� ɫɜɨɹ� ɩɪɨɝɪɚɦɦɚ� ɦɨɞɟɪɧɢɡɚɰɢɢ�
ɩɪɨɢɡɜɨɞɫɬɜɚ� 

Ɉɫɨɛɨɟ�ɜɧɢɦɚɧɢɟ�ɜ�ɷɬɨɣ�ɩɪɨɝɪɚɦɦɟ�ɫɥɟɞɭɟɬ�ɭɞɟɥɢɬɶ�ɚɜɬɨɬɪɚɧɫɩɨɪɬɭ��
ɬɚɤ� ɤɚɤ� ɢɦɟɧɧɨ� ɬɪɚɧɫɩɨɪɬ� ɞɚɺɬ� ɩɨɞɚɜɥɹɸɳɟɟ� ɛɨɥɶɲɢɧɫɬɜɨ� ɩɚɪɧɢɤɨɜɵɯ�
ɜɵɛɪɨɫɨɜ��ȼ�ɝ��Ɇɨɫɤɜɟ�ɷɬɨ�ɛɨɥɟɟ���� [13]. 
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Ɍɪɟɬɶɹ� ɱɚɫɬɶ� ɩɪɨɝɪɚɦɦɵ� ©Ʉɚɪɛɨɧɨɜɵɣ� ɩɨɥɢɝɨɧª� ± ɚɤɬɭɚɥɶɧɵɟ�
ɧɚɭɱɧɵɟ� ɢɫɫɥɟɞɨɜɚɧɢɹ� ɜ� ɨɛɥɚɫɬɢ� ɡɚɝɪɹɡɧɟɧɢɹ� ɨɤɪɭɠɚɸɳɟɣ� ɫɪɟɞɵ�� ɜ� ɬɨɦ�
ɱɢɫɥɟ� ɩɚɪɧɢɤɨɜɵɦɢ� ɝɚɡɚɦɢ� ɗɬɢ� ɪɚɛɨɬɵ� ɜ� ɨɫɧɨɜɧɨɦ� ɨɛɳɟɪɨɫɫɢɣɫɤɨɝɨ�
ɭɪɨɜɧɹ��Ʉ�ɧɢɦ�ɨɬɧɨɫɹɬɫɹ��ɢɫɫɥɟɞɨɜɚɧɢɹ�ɩɨɱɜ��ɜɥɢɹɧɢɟ�ɨɛɥɚɤɨɜ�ɧɚ�ɜɟɥɢɱɢɧɭ�
ɫɨɥɧɟɱɧɨɣ�ɪɚɞɢɚɰɢɢ�ɢ�ɚɥɶɛɟɞɨ�Ɂɟɦɥɢ�ɢ�ɞɪ� 

ȼɵɜɨɞɵ�ɢ�ɡɚɤɥɸɱɟɧɢɟ 
���ɉɪɟɞɥɨɠɟɧɧɵɣ�ɦɟɬɨɞɨɥɨɝɢɱɟɫɤɢɣ�ɩɨɞɯɨɞ�ɩɨɡɜɨɥɹɟɬ�ɷɮɮɟɤɬɢɜɧɨ�ɢ�

ɫɨɝɥɚɫɨɜɚɧɧɨ�ɪɟɚɥɢɡɨɜɚɬɶ�ɩɪɨɝɪɚɦɦɭ�ɤɚɪɛɨɧɨɜɵɯ�ɩɨɥɢɝɨɧɨɜ�ɜ� ɪɚɡɥɢɱɧɵɯ�
ɪɟɝɢɨɧɚɯ� ɫɬɪɚɧɵ�� ɫɨɡɞɚɬɶ� ɨɛɳɟɪɨɫɫɢɣɫɤɭɸ� ɛɚɡɭ� ɞɚɧɧɵɯ� ɩɨ� ɜɵɛɪɨɫɚɦ�
ɩɚɪɧɢɤɨɜɵɯ�ɝɚɡɨɜ��ɦɨɞɟɥɢ�ɪɚɫɫɟɢɜɚɧɢɹ� 

��� Ɋɚɛɨɬɵ� ɩɨ� ɤɚɪɛɨɧɨɜɵɦ� ɩɨɥɢɝɨɧɚɦ� ɫɥɟɞɭɟɬ� ɪɚɡɞɟɥɢɬɶ� ɧɚ 
ɪɟɝɢɨɧɚɥɶɧɵɟ� ɢ� ɨɛɳɟɪɨɫɫɢɣɫɤɢɟ�� Ɋɟɝɢɨɧɚɥɶɧɵɟ�� ɩɨɢɫɤ� ɷɬɚɥɨɧɧɵɯ�
ɬɟɪɪɢɬɨɪɢɣ�� ɨɰɟɧɤɚ� ɭɪɨɜɧɹ� ɤɚɪɛɨɧɨɜɵɯ� ɜɵɛɪɨɫɨɜ�� ɤɚɪɛɨɧɨɜɵɟ� ɮɟɪɦɵ��
Ɉɛɳɟɪɨɫɫɢɣɫɤɢɟ��ɦɚɬɟɦɚɬɢɱɟɫɤɢɟ�ɦɨɞɟɥɢ� ɪɚɫɫɟɢɜɚɧɢɹ�ɩɚɪɧɢɤɨɜɵɯ� ɝɚɡɨɜ��
ɛɚɡɵ�ɞɚɧɧɵɯ�ɤɚɪɛɨɧɨɜɵɯ�ɜɵɛɪɨɫɨɜ��ɢɫɫɥɟɞɨɜɚɧɢɹ�ɚɬɦɨɫɮɟɪɵ� 

 
Ʌɢɬɟɪɚɬɭɪɚ 

 
��� ɓɟɪɛɚɧɶ� Ⱥ�ȼ�� ɉɚɪɧɢɤɨɜɵɣ� ɷɮɮɟɤɬ� ɢ� ɟɝɨ� ɜɨɡɞɟɣɫɬɜɢɟ� ɧɚ� ɨɤɪɭɠɚɸɳɭɸ�

ɫɪɟɞɭ��ɗɤɨɧɨɦɢɤɚ�ɢ�ɷɤɨɥɨɝɢɹ�ɬɟɪɪɢɬɨɪɢɚɥɶɧɵɯ�ɨɛɪɚɡɨɜɚɧɢɣ��������Ɍ�����ʋ���������ɋ����-
65. 

��� Ɇɚɪɶɢɧ� ȿ�ȼ�� ɉɚɪɢɠɫɤɨɟ� ɫɨɝɥɚɲɟɧɢɟ� ɤɚɤ� ɦɟɯɚɧɢɡɦ� ɫɧɢɠɟɧɢɹ� ɜɵɛɪɨɫɨɜ� ɧɚ�
ɦɟɠɞɭɧɚɪɨɞɧɨɦ�ɭɪɨɜɧɟ���Ɇɟɠɞɭɧɚɪɨɞɧɵɣ�ɠɭɪɧɚɥ�ɝɭɦɚɧɢɬɚɪɧɵɯ�ɢ�ɟɫɬɟɫɬɜɟɧɧɵɯ�ɧɚɭɤ��
������ʋ��-��������ɋ����-100. 

��� Ƚɟɫɫɟɧ� ɋ�Ɇ��� ȼɨɪɨɬɧɢɤɨɜ� Ⱥ�Ɇ�� Ʉɚɪɛɨɧɨɜɵɟ� ɩɨɥɢɝɨɧɵ� ± ɧɨɜɵɣ� ɧɚɭɱɧɨ-
ɨɛɪɚɡɨɜɚɬɟɥɶɧɵɣ�ɩɪɨɟɤɬ�ɞɥɹ�ɚɪɤɬɢɤɢ� ��Ⱥɪɤɬɢɤɚ�������ɚɤɬɭɚɥɶɧɵɟ�ɜɨɩɪɨɫɵ��ɩɪɨɛɥɟɦɵ��
ɪɟɲɟɧɢɹ��������ʋ������� ɋ����-104. 

���Ɇɢɝɚɲɟɜɚ�Ɇ�Ƚ��ɉɚɪɢɠɫɤɨɟ�ɫɨɝɥɚɲɟɧɢɟ�ɜ�Ɋɨɫɫɢɣɫɤɨɣ�Ɏɟɞɟɪɚɰɢɢ�ȼ�ɫɛɨɪɧɢɤɟ��
ɇɚɭɤɚ� ɢ� ɦɨɥɨɞɟɠɶ�� ɩɪɨɛɥɟɦɵ�� ɩɨɢɫɤɢ�� ɪɟɲɟɧɢɹ�� Ɍɪɭɞɵ� ȼɫɟɪɨɫɫɢɣɫɤɨɣ� ɧɚɭɱɧɨɣ�
ɤɨɧɮɟɪɟɧɰɢɢ�ɫɬɭɞɟɧɬɨɜ��ɚɫɩɢɪɚɧɬɨɜ�ɢ�ɦɨɥɨɞɵɯ�ɭɱɟɧɵɯ��ɇɨɜɨɤɭɡɧɟɰɤ��������ɋ�����-329. 

��� ɀɢɥɢɧɚ� ɂ�ɘ�� Ʉɚɤ� ɢɡɛɟɠɚɬɶ� ɝɥɨɛɚɥɶɧɨɝɨ� ɩɨɬɟɩɥɟɧɢɹ� ɢ� ɟɝɨ� ɩɨɫɥɟɞɫɬɜɢɣ� ���
ɋɨɰɢɚɥɶɧɵɟ�ɢ�ɝɭɦɚɧɢɬɚɪɧɵɟ�ɧɚɭɤɢ��Ɉɬɟɱɟɫɬɜɟɧɧɚɹ�ɢ�ɡɚɪɭɛɟɠɧɚɹ�ɥɢɬɟɪɚɬɭɪɚ��ɋɟɪɢɹ����
ɗɤɨɧɨɦɢɤɚ��Ɋɟɮɟɪɚɬɢɜɧɵɣ�ɠɭɪɧɚɥ��������ʋ����ɋ����-47. 

��� Ȼɭɥɚɬɤɢɧ� Ƚ�Ⱥ�� Ɉɰɟɧɤɚ� ɜɥɢɹɧɢɹ� ɭɩɪɚɜɥɹɟɦɵɯ� ɥɟɫɨɜ� ɧɚ� ɛɚɥɚɧɫɟ� ɭɝɥɟɤɢɫɥɨɝɨ�
ɝɚɡɚ�ɜ�ɚɬɦɨɫɮɟɪɟ�Ɂɟɦɥɢ����ɀɢɡɧɶ�Ɂɟɦɥɢ��������Ɍ������ʋ����ɋ����-66. 

��� Ɍɪɭɧɨɜ�Ⱥ�Ⱥ��Ɉɰɟɧɤɚ� ɜɵɛɪɨɫɨɜ� ɩɚɪɧɢɤɨɜɵɯ� ɝɚɡɨɜ� ɩɪɢ� ɨɛɟɡɥɟɫɟɧɢɢ� ɜ� ɥɟɫɧɨɦ�
ɮɨɧɞɟ� ɐɟɧɬɪɚɥɶɧɨɝɨ� ɮɟɞɟɪɚɥɶɧɨɝɨ� ɨɤɪɭɝɚ� ��� ɂɫɩɨɥɶɡɨɜɚɧɢɟ� ɢ� ɨɯɪɚɧɚ� ɩɪɢɪɨɞɧɵɯ�
ɪɟɫɭɪɫɨɜ�ɜ�Ɋɨɫɫɢɢ��������ʋ����������ɋ����-52. 

��� Ʉɢɬɚɟɜ� ɋ�ȼ��� ɋɦɨɪɨɞɨɜɚ� Ɉ�ȼ�� Ʉɨɧɰɟɩɰɢɹ� ɬɟɯɧɢɱɟɫɤɨɝɨ� ɪɟɝɭɥɢɪɨɜɚɧɢɹ�
ɜɵɛɪɨɫɨɜ� ɩɚɪɧɢɤɨɜɵɯ� ɝɚɡɨɜ� ɢ� ɛɨɪɶɛɵ� ɫ� ɭɬɟɱɤɚɦɢ� ɦɟɬɚɧɚ� ɜ� ɧɟɮɬɟɝɚɡɨɜɨɣ� ɨɬɪɚɫɥɢ� ���
Ɍɪɚɧɫɩɨɪɬ�ɢ�ɯɪɚɧɟɧɢɟ�ɧɟɮɬɟɩɪɨɞɭɤɬɨɜ�ɢ�ɭɝɥɟɜɨɞɨɪɨɞɧɨɝɨ�ɫɵɪɶɹ��������ʋ����ɋ����-45. 

��� Ȼ�� Ⱦɠɨɧ�� ɗ� Ⱦɟɪɛɢɲɢɪ�� Ƚ�� əɧɝ�� Ɋ�� Ɏɟɣɪɛɪɢɞɠ�� Ⱦɠ�� ɗɧɞɪɸɫ� Ɂɢɦɵ� ɧɚɲɟɣ�
ɩɥɚɧɟɬɵ�� Ɂɟɦɥɹ� ɩɨɞɨ� ɥɶɞɨɦ� ��ɉɨɞ� ɪɟɞ�� Ȼ��Ⱦɠɨɧɚ��ɉɟɪ�� ɫ� ɚɧɝɥ��Ⱦ-ɪɚ� ɝɟɨɝɪ��ɇɚɭɤ�Ʌ�� Ɋ��
ɋɟɪɟɛɪɹɧɧɨɝɨ��² Ɇ���Ɇɢɪ������������ɫ� 

����Ɍɪɨɮɢɦɟɧɤɨ�ɘ�ȼ���əɤɭɛɨɜɢɱ�Ⱥ�ɇ��Ɉɛɨɫɧɨɜɚɧɢɟ�ɦɟɪɨɩɪɢɹɬɢɣ�ɩɨ�ɫɧɢɠɟɧɢɸ�
ɜɵɛɪɨɫɨɜ� ɩɚɪɧɢɤɨɜɵɯ� ɝɚɡɨɜ� ɬɪɚɧɫɩɨɪɬɨɦ� ɢ� ɚɞɚɩɬɚɰɢɹ� ɨɛɴɟɤɬɨɜ� ɬɪɚɧɫɩɨɪɬɧɨɣ�
ɢɧɮɪɚɫɬɪɭɤɬɭɪɵ�ɤ�ɤɥɢɦɚɬɢɱɟɫɤɢɦ�ɢɡɦɟɧɟɧɢɹɦ�ɜ�ɡɨɧɚɯ�ɜɟɱɧɨɣ�ɦɟɪɡɥɨɬɵ����ɗɤɨɥɨɝɢɹ�ɢ�
ɩɪɨɦɵɲɥɟɧɧɨɫɬɶ�Ɋɨɫɫɢɢ��������Ɍ������ʋ����ɋ����-61. 
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���� Ȼɨɥɶɲɟɪɨɬɨɜ� Ⱥ�Ʌ��� Ʉɨɥɱɢɝɢɧ� Ɇ�Ⱥ��� ɏɚɪɶɤɨɜɚ� ɂ�ȿ��� Ȼɨɥɶɲɟɪɨɬɨɜɚ� Ʌ�ȼ���
Ȼɨɥɶɲɟɪɨɬɨɜ� Ʌ�Ⱥ�� Ɋɚɡɪɚɛɨɬɤɚ� ɩɪɨɟɤɬɚ� ©ɂɧɫɬɪɭɤɰɢɢ� ɩɨ� ɫɨɡɞɚɧɢɸ� ɫɢɫɬɟɦɵ� ɨɰɟɧɤɢ�
ɷɤɨɥɨɝɢɱɟɫɤɨɣ�ɛɟɡɨɩɚɫɧɨɫɬɢ�ɫɬɪɨɢɬɟɥɶɫɬɜɚ�ɜ�ɝɨɪɨɞɟ�Ɇɨɫɤɜɟª��ɑɚɫɬɶ����Ɉɬɱɟɬ�ɨ�ɇɂɊ��ʋ�
ȾȽɉ� ��-����ɗȾ� ɨɬ� ����������� �Ⱦɟɩɚɪɬɚɦɟɧɬ� ɝɪɚɞɨɫɬɪɨɢɬɟɥɶɧɨɣ� ɩɨɥɢɬɢɤɢ� ɝ��Ɇɨɫɤɜɵ��
���ɋ� 

12. ɓɟɝɨɥɟɜ�ȼ�ȿ���ɇɢɤɢɬɢɧɚ�Ɇ�ȼ��Ɉɛɡɨɪ�ɦɟɪɨɩɪɢɹɬɢɣ�ɩɨ�ɫɨɤɪɚɳɟɧɢɸ�ɜɵɛɪɨɫɨɜ�
ɩɚɪɧɢɤɨɜɵɯ� ɝɚɡɨɜ� ɨɬ� ɤɪɭɩɧɵɯ� ɩɪɨɦɵɲɥɟɧɧɵɯ� ɩɪɟɞɩɪɢɹɬɢɣ� Ⱥɪɯɚɧɝɟɥɶɫɤɨɣ� ɨɛɥɚɫɬɢ�
��ɉɪɨɛɥɟɦɵ�ɫɨɜɪɟɦɟɧɧɨɣ�ɧɚɭɤɢ�ɢ�ɨɛɪɚɡɨɜɚɧɢɹ��������ʋ����������ɋ�����-114. 

����Ɇɢɧɢɧ�Ⱥ�Ⱥ���ɪɟɞ����������ɗɤɨɥɨɝɢɹ�ɤɪɭɩɧɨɝɨ�ɝɨɪɨɞɚ��ɧɚ�ɩɪɢɦɟɪɟ�Ɇɨɫɤɜɵ�����- 
Ɇ���ɂɡɞ-ɜɨ�©ɉɚɫɶɜɚª������ɫ�� 

 
 

Ʌ�Ⱥ��Ȼɨɥɶɲɟɪɨɬɨɜ1��Ⱥ�Ʌ��Ȼɨɥɶɲɟɪɨɬɨɜ2 

 

1ɈɈɈ�©Ȼɚɪɤ-����Ɇɨɫɤɜɚ 

2Ɍɜɟɪɫɤɨɣ�ɝɨɫɭɞɚɪɫɬɜɟɧɧɵɣ�ɬɟɯɧɢɱɟɫɤɢɣ�ɭɧɢɜɟɪɫɢɬɟɬ 
 

ɇȺɍɑɇɕȿ�ɂɋɋɅȿȾɈȼȺɇɂə��ɆȿɀɊȿȽɂɈɇȺɅɖɇɈȽɈ�
ɏȺɊȺɄɌȿɊȺ��ɇȿɈȻɏɈȾɂɆɕȿ�ȾɅə�ɊȿȺɅɂɁȺɐɂɂ�ɉɊɈȽɊȺɆɆɕ�

ɄȺɊȻɈɇɈȼɕɏ�ɉɈɅɂȽɈɇɈȼ 
 

ɉɪɨɝɪɚɦɦɚ� ɤɚɪɛɨɧɨɜɵɯ� ɩɨɥɢɝɨɧɨɜ�� ɪɟɚɥɢɡɭɟɦɚɹ� ɪɟɝɢɨɧɚɦɢ� ɩɨ� ɝɪɚɧɬɚɦ�
Ɇɢɧɨɛɪɧɚɭɤɢ�� ɬɪɟɛɭɟɬ� ɪɹɞɚ� ɝɥɭɛɨɤɢɯ� ɧɚɭɱɧɵɯ� ɢɫɫɥɟɞɨɜɚɧɢɣ�� ɗɬɢ� ɢɫɫɥɟɞɨɜɚɧɢɹ�
ɞɨɥɠɧɵ� ɜɵɩɨɥɧɹɬɶɫɹ� ɧɚ� ɨɛɳɟɪɨɫɫɢɣɫɤɨɦ� ɭɪɨɜɧɟ�� ɢ� ɪɟɡɭɥɶɬɚɬɵ� ɷɬɢɯ� ɢɫɫɥɟɞɨɜɚɧɢɣ�
ɧɭɠɧɵ� ɤɚɠɞɨɦɭ� ɪɟɝɢɨɧɵ� ɞɥɹ� ɪɟɚɥɢɡɚɰɢɢ� ɩɪɨɝɪɚɦɦɵ� ɤɚɪɛɨɧɨɜɵɯ� ɩɨɥɢɝɨɧɨɜ�� ȼ�
ɱɚɫɬɧɨɫɬɢ�� ɩɪɢ� ɨɰɟɧɤɟ� ɡɚɝɪɹɡɧɟɧɢɹ� ɬɟɪɪɢɬɨɪɢɣ� ɜɵɛɪɨɫɚɦɢ� ɩɚɪɧɢɤɨɜɵɯ� ɝɚɡɨɜ� �ɨɧɢ�ɠɟ�
ɤɚɪɛɨɧɨɜɵɟ� ɜɵɛɪɨɫɵ�� ɫ� ɩɨɦɨɳɶɸ� ɤɨɫɦɢɱɟɫɤɨɣ� ɬɟɯɧɢɤɢ�� ɧɟɨɛɯɨɞɢɦɨ� ɭɱɢɬɵɜɚɬɶ�
ɪɚɫɫɟɢɜɚɧɢɟ� ɩɚɪɧɢɤɨɜɵɯ� ɝɚɡɨɜ� ɫ� ɩɨɦɨɳɶɸ� ɦɚɬɟɦɚɬɢɱɟɫɤɨɣ� ɦɨɞɟɥɢ�� Ʉɪɨɦɟ� ɷɬɨɝɨ��
ɫɭɳɟɫɬɜɭɟɬ� ɪɹɞ� ɞɪɭɝɢɯ� ɢɫɫɥɟɞɨɜɚɧɢɣ�ɦɟɠɪɟɝɢɨɧɚɥɶɧɨɝɨ� ɯɚɪɚɤɬɟɪɚ�� ɧɟɨɛɯɨɞɢɦɵɯ� ɞɥɹ�
ɨɰɟɧɤɢ�ɜɨɡɞɟɣɫɬɜɢɹ�ɩɚɪɧɢɤɨɜɵɯ�ɝɚɡɨɜ�ɧɚ�ɤɥɢɦɚɬ�Ɂɟɦɥɢ��ɐɟɥɶɸ�ɪɚɛɨɬɵ� - ɨɩɪɟɞɟɥɟɧɢɟ�
ɫɬɪɭɤɬɭɪɵ� ɧɚɭɱɧɵɯ� ɢɫɫɥɟɞɨɜɚɧɢɣ�� ɧɟɨɛɯɨɞɢɦɵɯ� ɞɥɹ� ɪɟɚɥɢɡɚɰɢɢ� ɩɪɨɝɪɚɦɦɵ�
ɤɚɪɛɨɧɨɜɵɯ�ɩɨɥɢɝɨɧɨɜ� 

Ʉɥɸɱɟɜɵɟ�ɫɥɨɜɚ��ɩɚɪɧɢɤɨɜɵɣ�ɷɮɮɟɤɬ��ɤɚɪɛɨɧɨɜɵɟ�ɩɨɥɢɝɨɧɵ��ɤɚɪɛɨɧɨɜɵɟ�ɤɜɨɬɵ��
ɤɚɪɛɨɧɨɜɵɟ�ɮɟɪɦɵ��ɨɰɟɧɤɚ�ɤɚɱɟɫɬɜɚ�ɨɤɪɭɠɚɸɳɟɣ�ɫɪɟɞɵ� 

 
ȼɜɟɞɟɧɢɟ 
ɉɪɨɝɪɚɦɦɚ� ɤɚɪɛɨɧɨɜɵɯ� ɩɨɥɢɝɨɧɨɜ�� ɪɟɚɥɢɡɭɟɦɚɹ� ɜ� ɪɚɡɥɢɱɧɵɯ�

ɪɟɝɢɨɧɚɯ�ɫɬɪɚɧɵ��ɬɪɟɛɭɟɬ�ɩɪɨɜɟɞɟɧɢɹ�ɪɹɞɚ�ɧɚɭɱɧɵɯ�ɢɫɫɥɟɞɨɜɚɧɢɣ�� 
ɐɟɥɶɸ� ɞɚɧɧɨɣ� ɪɚɛɨɬɵ� ɹɜɥɹɟɬɫɹ� ɨɩɪɟɞɟɥɟɧɢɟ� ɫɬɪɭɤɬɭɪɵ� ɧɚɭɱɧɵɯ�

ɢɫɫɥɟɞɨɜɚɧɢɣ�� ɧɟɨɛɯɨɞɢɦɵɯ� ɞɥɹ� ɪɟɚɥɢɡɚɰɢɢ� ɩɪɨɝɪɚɦɦɵ� ɤɚɪɛɨɧɨɜɵɯ�
ɩɨɥɢɝɨɧɨɜ� 

Ɇɚɬɟɪɢɚɥɵ�ɢ�ɦɟɬɨɞɢɤɢ�ɢɫɫɥɟɞɨɜɚɧɢɹ 
ɉɪɢ�ɪɟɚɥɢɡɚɰɢɢ�ɩɪɨɝɪɚɦɦɵ� ɤɚɪɛɨɧɨɜɵɯ� ɩɨɥɢɝɨɧɨɜ� ɩɪɟɞɩɨɥɚɝɚɟɬɫɹ��

ɱɬɨ� ɤɚɠɞɵɣ� ɭɱɚɫɬɧɢɤ� ɩɪɨɝɪɚɦɦɵ� ɫɚɦɨɫɬɨɹɬɟɥɶɧɨ� ɧɚ� ɫɜɨɟɣ� ɬɟɪɪɢɬɨɪɢɢ�
ɩɪɨɜɟɞɺɬ� ɜɫɟ� ɧɟɨɛɯɨɞɢɦɵɟ� ɢɫɫɥɟɞɨɜɚɧɢɹ� ɢ� ɩɨɥɭɱɢɬ� ɧɭɠɧɵɟ� ɪɟɡɭɥɶɬɚɬɵ��
Ɉɞɧɚɤɨ� ɟɫɬɶ� ɛɨɥɶɲɚɹ� ɱɚɫɬɶ� ɢɫɫɥɟɞɨɜɚɧɢɣ�� ɜɵɯɨɞɹɳɚɹ� ɡɚ� ɪɚɦɤɢ� ɨɞɧɨɝɨ�
ɪɟɝɢɨɧɚ�� ɗɬɨ� ɜ-ɩɟɪɜɭɸ ɨɱɟɪɟɞɶ� ɢɫɫɥɟɞɨɜɚɧɢɹ� ɪɚɫɫɟɢɜɚɧɢɹ� ɝɚɡɨɜ� ɜɨ�
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ɜɪɟɦɟɧɢ�ɢ�ɩɪɨɫɬɪɚɧɫɬɜɟ�ɩɪɢ�ɪɚɡɥɢɱɧɵɯ�ɤɥɢɦɚɬɢɱɟɫɤɢɯ�ɭɫɥɨɜɢɹɯ��ɜ�ɪɚɡɧɨɟ�
ɜɪɟɦɹ�ɞɧɹ��ɧɟɞɟɥɢ��ɜɪɟɦɟɧɢ�ɝɨɞɚ� 

ɉɪɟɞɩɨɥɚɝɚɟɦɚɹ� ɤɨɫɦɢɱɟɫɤɚɹ� ɨɰɟɧɤɚ� ɤɚɪɛɨɧɨɜɵɯ� ɜɵɛɪɨɫɨɜ� ɪɟɝɢɨɧɚ�
ɨɰɟɧɢɜɚɟɬ�ɬɨɥɶɤɨ�ɤɨɥɢɱɟɫɬɜɨ�ɤɚɪɛɨɧɚ�ɜ�ɞɚɧɧɨɦ�ɦɟɫɬɟ�ɢ�ɜ�ɞɚɧɧɨɟ�ɜɪɟɦɹ��Ⱥ�
ɜɨɬ�ɩɪɨɢɫɯɨɠɞɟɧɢɟ�ɤɚɪɛɨɧɨɜɵɯ�ɜɵɛɪɨɫɨɜ�ɨɩɪɟɞɟɥɢɬɶ�ɧɢ�ɢɡ�ɤɨɫɦɨɫɚ��ɧɢ�ɫ�
ɩɨɦɨɳɶɸ�ɞɪɭɝɨɣ�ɬɟɯɧɢɤɢ�ɩɨ�ɩɪɨɫɬɨɣ�ɤɨɧɫɬɚɬɢɪɭɸɳɟɣ�ɫɯɟɦɟ�ɧɟɥɶɡɹ� 

ɉɪɢ�ɨɩɪɟɞɟɥɺɧɧɵɯ�ɭɫɥɨɜɢɹɯ�ɩɨɝɨɞɵ�ɤɚɪɛɨɧɨɜɵɟ�ɜɵɛɪɨɫɵ�ɢɡ�ɧɟɤɨɟɝɨ�
ɢɫɬɨɱɧɢɤɚ� ɦɨɝɭɬ� ɜ� ɫɜɨɟɦ� ɞɜɢɠɟɧɢɢ� ɩɨɞ� ɞɟɣɫɬɜɢɟɦ� ɜɟɬɪɚ� ɢ� ɬɟɦɩɟɪɚɬɭɪɵ�
ɩɨɹɜɢɬɶɫɹ� ɜ� ɥɸɛɨɦ� ɦɟɫɬɟ� ɩɥɚɧɟɬɵ�� Ⱥ� ɦɨɝɭɬ� ɨɫɬɚɬɶɫɹ� ɜ� ɦɟɫɬɟ� ɢɫɬɨɱɧɢɤɚ�
ɜɵɛɪɨɫɨɜ��Ⱦɜɢɠɟɧɢɟ�ɤɚɪɛɨɧɨɜɵɯ�ɝɚɡɨɜ�ɨɰɟɧɢɜɚɟɬ�ɦɚɬɟɦɚɬɢɱɟɫɤɚɹ�ɦɨɞɟɥɶ��
ɤɨɬɨɪɚɹ�ɞɨɥɠɧɚ�ɛɵɬɶ�ɨɛɳɟɪɨɫɫɢɣɫɤɨɣ�ɢ�ɧɟ�ɩɨɞ�ɫɢɥɭ�ɟɺ�ɫɨɡɞɚɧɢɟ�ɜ�ɨɞɧɨɦ�
ɪɟɝɢɨɧɟ� 

Ɍɪɟɬɶɹ� ɱɚɫɬɶ ɩɪɨɝɪɚɦɦɵ� ©Ʉɚɪɛɨɧɨɜɵɣ� ɩɨɥɢɝɨɧª�� ɨɩɢɫɚɧɧɚɹ� ɜ�
ɩɪɟɞɵɞɭɳɟɣ� ɫɬɚɬɶɟ ± ɷɬɨ� ɚɤɬɭɚɥɶɧɵɟ� ɧɚɭɱɧɵɟ� ɢɫɫɥɟɞɨɜɚɧɢɹ� ɜ� ɨɛɥɚɫɬɢ�
ɡɚɝɪɹɡɧɟɧɢɹ�ɨɤɪɭɠɚɸɳɟɣ�ɫɪɟɞɵ��ɜ�ɬɨɦ�ɱɢɫɥɟ�ɩɚɪɧɢɤɨɜɵɦɢ�ɝɚɡɚɦɢ� 

Ɍɚɤɢɟ�ɢɫɫɥɟɞɨɜɚɧɢɹ�ɩɪɨɜɨɞɹɬɫɹ��ɧɨ�ɜ�ɨɱɟɧɶ�ɨɝɪɚɧɢɱɟɧɧɨɦ�ɦɚɫɲɬɚɛɟ��
ɉɪɨɛɥɟɦɵ� ɩɚɪɧɢɤɨɜɨɝɨ� ɷɮɮɟɤɬɚ� ɨɞɢɧɚɤɨɜɵ� ɜɨ� ɜɫɟɯ� ɪɟɝɢɨɧɚɯ� ɫɬɪɚɧɵ� ɢ�
ɪɟɲɚɬɶ�ɢɯ�ɧɚɞɨ�ɰɟɧɬɪɚɥɢɡɨɜɚɧɧɨ�ɫɢɥɚɦɢ�ɫɩɟɰɢɚɥɢɫɬɨɜ��ɫɨɛɪɚɧɧɵɯ�ɜ�ɨɞɧɨɦ�
ɢ��ɥɭɱɲɟ�ɜɫɟɝɨ��ɜ�ɫɚɦɨɦ�ɧɟɛɥɚɝɨɩɨɥɭɱɧɨɦ�ɦɟɫɬɟ� 

ɍɡɤɨ�ɫɩɟɰɢɚɥɢɡɢɪɨɜɚɧɧɵɟ�ɩɪɨɛɥɟɦɵ��ɧɚɩɪɢɦɟɪ��ɜɥɢɹɧɢɟ�ɪɢɡɨɫɮɟɪɵ�
ɧɚ� ɨɤɪɭɠɚɸɳɭɸ� ɫɪɟɞɭ� ɩɪɚɜɢɥɶɧɟɟ ɪɟɲɚɬɶ� ɧɟ� ɜ� ɪɟɝɢɨɧɚɯ�� ɚ� ɨɩɵɬɧɵɦɢ�
ɫɩɟɰɢɚɥɢɫɬɚɦɢ� ɉɨɱɜɟɧɧɨɝɨ� ɢɧɫɬɢɬɭɬɚ� ɢɦ�� ȼ�ȼ� Ⱦɨɤɭɱɚɟɜɚ�� ɫɨɜɦɟɫɬɧɨ� ɫɨ�
ɫɩɟɰɢɚɥɢɫɬɚɦɢ� ɫɟɥɶɫɤɨɯɨɡɹɣɫɬɜɟɧɧɵɯ� ɢɧɫɬɢɬɭɬɨɜ� ɪɚɡɧɵɯ� ɪɟɝɢɨɧɨɜ�� ɝɞɟ�
ɟɫɬɶ� ɪɚɡɧɵɟ� ɩɨɱɜɵ� ɢ� ɪɚɡɧɚɹ� ɢɯ� ɫɬɪɭɤɬɭɪɚ� ɫɨ� ɫɜɨɢɦɢ� ɩɪɨɬɢɫɬɚɦɢ��
ɧɟɦɚɬɨɞɚɦɢ��ɛɚɤɬɟɪɢɹɦɢ��ɚɦɺɛɚɦɢ��ɝɪɢɛɧɵɦɢ�ɝɢɮɚɦɢ�>�������@� 

Ʉ� ɨɫɨɛɵɦ� ɢɫɫɥɟɞɨɜɚɧɢɹɦ� ɩɨ� ɩɪɨɝɪɚɦɦɟ� ©Ʉɚɪɛɨɧɨɜɵɟ� ɩɨɥɢɝɨɧɵª�
ɫɥɟɞɭɟɬ� ɨɬɧɟɫɬɢ� � � ɢɫɫɥɟɞɨɜɚɧɢɹ� ɩɨ� ɧɟɣɬɪɚɥɢɡɚɰɢɢ� ɩɚɪɧɢɤɨɜɵɯ� ɝɚɡɨɜ��
ɪɚɡɥɨɠɟɧɢɸ� ɢɯ� ɧɚ� ɞɜɭɯɚɬɨɦɧɵɟ� ɞɢɚɬɟɪɦɢɱɧɵɟ� ɝɚɡɵ�� ɗɬɨ� ɬɚɤɠɟ� ɪɚɛɨɬɚ�
ɨɛɳɟɪɨɫɫɢɣɫɤɢɣ�ɫɩɟɰɢɚɥɢɡɢɪɨɜɚɧɧɵɯ�ɢɧɫɬɢɬɭɬɨɜ��ɧɨ�ɧɟ�ɤɚɠɞɨɝɨ�ɪɟɝɢɨɧɚ�
ɜ�ɨɬɞɟɥɶɧɨɫɬɢ��Ʉ�ɩɪɢɦɟɪɭ��ɟɫɥɢ�ɩɨɫɦɨɬɪɟɬɶ�ɧɚ�ɫɬɪɭɤɬɭɪɭ�ɩɚɪɧɢɤɨɜɵɯ�ɝɚɡɨɜ�
ɢ�ɢɯ�ɞɨɥɸ�ɜ�ɡɚɝɪɹɡɧɟɧɢɢ��ɫɦ��ɬɚɛɥɢɰɭ��ɦɨɠɧɨ�ɭɜɢɞɟɬɶ��ɱɬɨ�ɨɫɧɨɜɧɭɸ�ɞɨɥɸ�
ɡɚɝɪɹɡɧɟɧɢɹ� ɞɚɺɬ� ɜɨɞɹɧɨɣ� ɩɚɪ�� ȼɨɞɹɧɨɣ� ɩɚɪ�� ɷɬɨ� ɧɟ� ɬɨɥɶɤɨ� ɢɫɩɚɪɟɧɢɟ� ɫ�
ɜɨɞɧɨɣ� ɩɨɜɟɪɯɧɨɫɬɢ� ɩɪɢɪɨɞɧɵɯ� ɨɛɴɟɤɬɨɜ�� ɧɨ� ɢ� ɩɪɨɞɭɤɬ� ɧɟ� ɩɨɥɧɨɣ�
ɧɟɣɬɪɚɥɢɡɚɰɢɢ� ɬɟɩɥɚ� ɩɪɢ� ɤɚɤɨɦ-ɬɨ� ɬɟɯɧɨɥɨɝɢɱɟɫɤɨɦ� ɩɪɨɰɟɫɫɟ�� ɚ� ɷɬɨ� ɭɠɟ�
ɜɨɩɪɨɫɵ�ɫɨɜɟɪɲɟɧɫɬɜɨɜɚɧɢɹ�ɬɟɯɧɨɥɨɝɢɢ�ɨɯɥɚɠɞɟɧɢɹ�ɢɥɢ�ɪɚɡɥɨɠɟɧɢɹ�ɩɚɪɚ�
ɧɚ�ɚɬɨɦɚɪɧɵɣ�ɜɨɞɨɪɨɞ�ɢ�ɞɜɭɯɚɬɨɦɧɵɣ�ɤɢɫɥɨɪɨɞ� 

Ɍɚɛɥɢɰɚ 
ɋɬɪɭɤɬɭɪɚ�ɩɚɪɧɢɤɨɜɵɯ�ɝɚɡɨɜ 

ɇɨɦɟɪ�
ɩ/ɩ 

Ƚɚɡ Ɏɨɪɦɭɥɚ Ⱦɨɥɹ�ɜ�� 

1 ȼɨɞɹɧɨɣ�ɩɚɪ ɇ2 Ɉ 36-72 
2 Ɇɟɬɚɧ ɋɇ4 4-9 
3 Ɉɡɨɧ Ɉ3 3-7 
4 Ⱦɢɨɤɫɢɞ�ɭɝɥɟɪɨɞɚ ɋɈ2 9-26 
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ɂ�ɟɳɺ�ɨɞɢɧ�ɛɨɥɶɲɨɣ�ɩɥɚɫɬ�ɢɫɫɥɟɞɨɜɚɧɢɣ��ɷɬɨ�ɢɫɫɥɟɞɨɜɚɧɢɹ�ɜɥɢɹɧɢɹ�
ɨɛɥɚɤɨɜ� ɧɚ� ɭɪɨɜɟɧɶ� ɫɨɥɧɟɱɧɨɣ� ɪɚɞɢɚɰɢɢ�� ɧɚ� ɚɥɶɛɟɞɨ� Ɂɟɦɥɢ�� ɤɨɬɨɪɵɟ�
ɞɨɥɠɧɵ� ɜɵɩɨɥɧɹɬɶɫɹ� ɫɩɟɰɢɚɥɢɡɢɪɨɜɚɧɧɨɣ� ɧɚɭɱɧɨɣ� ɨɪɝɚɧɢɡɚɰɢɟɣ�� ɚ� ɧɟ�
ɤɚɠɞɵɦ� ɪɟɝɢɨɧɨɦ� >��� ��� ��� �@�� ɂɡɜɟɫɬɧɨ�� ɱɬɨ� ɬɚɤɢɟ� ɢɫɫɥɟɞɨɜɚɧɢɹ ɜ�
ɞɨɫɬɚɬɨɱɧɨɣ� ɫɬɟɩɟɧɢ� ɪɚɧɟɟ� ɧɟ� ɩɪɨɜɨɞɢɥɢɫɶ�� ɧɨ� ɨɧɢ� ɨɱɟɧɶ� ɜɚɠɧɵ� ɞɥɹ�
ɨɰɟɧɤɢ� ɩɚɪɧɢɤɨɜɨɝɨ� ɷɮɮɟɤɬɚ� ɢ� ɭɩɪɚɜɥɟɧɢɹ� ɩɪɨɰɟɫɫɨɦ� ɞɟɤɚɪɛɨɧɢɡɚɰɢɢ�
ɩɥɚɧɟɬɵ� 

ɉɚɪɧɢɤɨɜɵɣ� ɷɮɮɟɤɬ� ɨɛɭɫɥɨɜɥɟɧ� ɪɚɡɥɢɱɧɨɣ� ɩɪɨɡɪɚɱɧɨɫɬɶɸ�
ɚɬɦɨɫɮɟɪɵ� ɜ� ɜɢɞɢɦɨɦ� ����-����ɧɦ�� ɢ� ɞɚɥɶɧɟɦ� ɢɧɮɪɚɤɪɚɫɧɨɦ� ɞɢɚɩɚɡɨɧɟ��
ɱɬɨ� ɫɨɫɬɚɜɥɹɟɬ� ���� ɫɨɥɧɟɱɧɨɝɨ� ɢɡɥɭɱɟɧɢɹ�� Ⱦɜɭɯɚɬɨɦɧɵɟ� ɝɚɡɵ�
ɞɢɚɬɟɪɦɢɱɧɵ� �ɩɪɨɡɪɚɱɧɵ�� ɞɥɹ� ɬɟɩɥɨɜɨɝɨ� ɢɡɥɭɱɟɧɢɹ�� ɦɧɨɝɨɚɬɨɦɧɵɟ� ɝɚɡɵ�
�ɩɚɪɧɢɤɨɜɵɟ��ɬɢɩɚ�ɇ2Ɉ��ɋɇ4, Ɉ3, ɋɈ2 ɤɪɚɣɧɟ�ɧɟɩɪɨɡɪɚɱɧɵ�ɜ�ɢɧɮɪɚɤɪɚɫɧɨɦ�
ɞɢɚɩɚɡɨɧɟ�ɞɥɹ�ɢɡɥɭɱɟɧɢɹ�ɜ�ɤɨɫɦɨɫ>�@��ɉɨɷɬɨɦɭ��ɩɪɢ�ɫɨɥɧɟɱɧɨɣ�ɩɨɫɬɨɹɧɧɨɣ�
�ɦɨɳɧɨɫɬɶ� ɫɨɥɧɟɱɧɨɝɨ� ɢɡɥɭɱɟɧɢɹ�� ɫɪɟɞɧɟɝɨɞɨɜɵɟ� ɩɪɢɩɨɜɟɪɯɧɨɫɬɧɵɟ�
ɬɟɦɩɟɪɚɬɭɪɵ� ɢ� ɤɥɢɦɚɬ�� ɨɩɪɟɞɟɥɹɸɬɫɹ� ɬɟɩɥɨɜɵɦ� ɛɚɥɚɧɫɨɦ� Ɂɟɦɥɢ� >��� ��@��
Ⱦɥɹ�ɬɟɩɥɨɜɨɝɨ�ɛɚɥɚɧɫɚ�ɞɨɥɠɧɵ�ɜɵɩɨɥɧɹɬɶɫɹ�ɭɫɥɨɜɢɹ�ɪɚɜɟɧɫɬɜɚ�ɜɟɥɢɱɢɧɵ�
ɩɨɝɥɨɳɟɧɢɹ� ɤɨɪɨɬɤɨɜɨɥɧɨɜɨɣ� ɪɚɞɢɚɰɢɢ� ɢ� ɢɡɥɭɱɟɧɢɹ� ɞɥɢɧɧɨɜɨɥɧɨɜɨɣ��
ɉɨɥɧɚɹ�ɨɛɴɺɦɧɚɹ�ɩɥɨɬɧɨɫɬɶ�ɪɚɜɧɨɜɟɫɧɨɝɨ�ɢɡɥɭɱɟɧɢɹ��U��ɩɪɨɩɨɪɰɢɨɧɚɥɶɧɚ�
ɱɟɬɜɺɪɬɨɣ�ɫɬɟɩɟɧɢ�ɟɝɨ�ɬɟɦɩɟɪɚɬɭɪɵ��T) 

 
ܷ ൌ ܽܶସ 

ɝɞɟ� ܽ ɤɨɧɫɬɚɧɬɚ� 
 
ɉɪɢ� Ɍ�  � ��Ԩ, U �ɩɨɥɧɚɹ� ɨɛɴɺɦɧɚɹ� ɩɥɨɬɧɨɫɬɶ� ɪɚɜɧɨɜɟɫɧɨɝɨ�

ɢɡɥɭɱɟɧɢɹ�� ɪɚɜɧɚ� ܽ�������� ɉɪɢ� ɩɨɜɵɲɟɧɢɢ� ɫɪɟɞɧɟɣ� ɬɟɦɩɟɪɚɬɭɪɵ�
ɩɥɚɧɟɬɵ� ɧɚ� ɨɞɢɧ� ɝɪɚɞɭɫ� ɩɨɤɚɡɚɬɟɥɶ� U ɭɜɟɥɢɱɢɜɚɟɬɫɹ� ɧɚ� ������� ɢ�
ɫɬɚɧɨɜɢɬɫɹ�ɪɚɜɧɵɦ�ܽ*194481. 

ɋɭɦɦɚɪɧɚɹ�ɷɧɟɪɝɢɹ�ɫɨɥɧɟɱɧɨɝɨ�ɢɡɥɭɱɟɧɢɹ��ɩɨɝɥɨɳɚɟɦɨɝɨ�ɜ�ɟɞɢɧɢɰɭ�
ɜɪɟɦɟɧɢ� E�� ɩɥɚɧɟɬɨɣ� ɪɚɞɢɭɫɨɦ� R ɢ� ɫɮɟɪɢɱɟɫɤɢɦ� ɚɥɶɛɟɞɨ� �ɞɢɮɮɭɡɧɚɹ�
ɨɬɪɚɠɚɸɳɚɹ�ɫɩɨɫɨɛɧɨɫɬɶ�ɩɨɜɟɪɯɧɨɫɬɢ��A ɪɚɜɧɚ� 

 

     
 
ɝɞɟ�ȿɨ ± ɫɨɥɧɟɱɧɚɹ�ɩɨɫɬɨɹɧɧɚɹ� 
r ± ɪɚɫɫɬɨɹɧɢɟ�ɞɨ�ɋɨɥɧɰɚ� 
 
ȼ� ɫɨɨɬɜɟɬɫɬɜɢɢ� ɫ ɡɚɤɨɧɨɦ� ɋɬɟɮɚɧɚ-Ȼɨɥɶɰɦɚɧɚ (1879;1884) 

ɪɚɜɧɨɜɟɫɧɨɟ�ɬɟɩɥɨɜɨɟ�ɢɡɥɭɱɟɧɢɟ�ɩɥɚɧɟɬɵ�ɡɚɜɢɫɢɬ�ɨɬ�ɜɟɥɢɱɢɧɵ�ɩɥɚɧɟɬɵ��ɬɨ�
ɟɫɬɶ� ɩɥɨɳɚɞɢ� ɢɡɥɭɱɚɸɳɟɣ� ɩɨɜɟɪɯɧɨɫɬɢ� ɢ� ɨɬ� ɷɮɮɟɤɬɢɜɧɨɣ� ɬɟɦɩɟɪɚɬɭɪɵ�
ɩɥɚɧɟɬɵ�� ɗɮɮɟɤɬɢɜɧɚɹ� ɬɟɦɩɟɪɚɬɭɪɚ�TE)�� ɷɬɨ ɩɚɪɚɦɟɬɪ�� ɯɚɪɚɤɬɟɪɢɡɭɸɳɢɣ�
ɫɜɟɬɢɦɨɫɬɶ� �ɩɨɥɧɭɸ� ɦɨɳɧɨɫɬɶ� ɢɡɥɭɱɟɧɢɹ�� ɧɟɛɟɫɧɨɝɨ� ɬɟɥɚ� ɜ� ɟɞɢɧɢɰɭ�
ɜɪɟɦɟɧɢ�>��@� 

https://ru.wikipedia.org/wiki/%D0%97%D0%B0%D0%BA%D0%BE%D0%BD_%D0%A1%D1%82%D0%B5%D1%84%D0%B0%D0%BD%D0%B0_%E2%80%94_%D0%91%D0%BE%D0%BB%D1%8C%D1%86%D0%BC%D0%B0%D0%BD%D0%B0
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ȼɟɥɢɱɢɧɚ�ɩɚɪɧɢɤɨɜɨɝɨ�ɷɮɮɟɤɬɚ�¨T ɨɩɪɟɞɟɥɹɟɬɫɹ�ɤɚɤ�ɪɚɡɧɢɰɚ�ɦɟɠɞɭ�
ɫɪɟɞɧɟɣ� ɩɪɢɩɨɜɟɪɯɧɨɫɬɧɨɣ� ɬɟɦɩɟɪɚɬɭɪɨɣ� ɚɬɦɨɫɮɟɪɵ� ɩɥɚɧɟɬɵ� TS ɢ�
ɟɺ ɷɮɮɟɤɬɢɜɧɨɣ�ɬɟɦɩɟɪɚɬɭɪɨɣTE. 

 
¨T = TS- TE 

 
Ⱦɥɹ� Ɂɟɦɥɢ� ɩɪɢɩɨɜɟɪɯɧɨɫɬɧɚɹ� ɬɟɦɩɟɪɚɬɭɪɚ� ɚɬɦɨɫɮɟɪɵ� ɫɨɫɬɚɜɥɹɟɬ�

���Ʉ� (+15Ԩ��� ɚ� ɷɮɮɟɤɬɢɜɧɚɹ� ɬɟɦɩɟɪɚɬɭɪɚ� ɫɨɫɬɚɜɥɹɟɬ� ��� Ʉ� �-24Ԩ). 
ɉɨɷɬɨɦɭ�ɜɟɥɢɱɢɧɚ�ɩɚɪɧɢɤɨɜɨɝɨ�ɷɮɮɟɤɬɚ�¨T ɫɨɫɬɚɜɢɬ��� Ʉ ɢ�ɨɧɚ�ɡɚɜɢɫɢɬ�ɨɬ�
ɤɨɥɢɱɟɫɬɜɚ� ɩɚɪɧɢɤɨɜɵɯ� ɝɚɡɨɜ� ɜ� ɚɬɦɨɫɮɟɪɟ� ɢ�� ɫɨɨɬɜɟɬɫɬɜɟɧɧɨ�� ɡɚɜɢɫɢɬ� ɨɬ�
ɯɢɦɢɱɟɫɤɨɣ� ɷɜɨɥɸɰɢɢ� ɢ� ɢɡɦɟɧɟɧɢɣ� ɫɨɫɬɚɜɚ� ɩɥɚɧɟɬɚɪɧɵɯ� ɚɬɦɨɫɮɟɪ�� Ⱦɥɹ�
Ɂɟɦɥɢ�� ɩɪɢ� ɜɟɥɢɱɢɧɟ� ɩɚɪɧɢɤɨɜɨɝɨ� ɷɮɮɟɤɬɚ� ��Ʉ�� ɤɨɧɰɟɧɬɪɚɰɢɹ� ɋɈ2 
ɫɨɫɬɚɜɥɹɟɬ� �������� ɗɬɨɬ� ɩɚɪɚɦɟɬɪ� ɢ� ɫɥɟɞɭɟɬ� ɤɨɧɬɪɨɥɢɪɨɜɚɬɶ� ɩɪɢ�
ɦɨɧɢɬɨɪɢɧɝɟ�ɤɚɪɛɨɧɚ�>������@� 

 

 
 

Ʉɥɢɦɚɬɢɱɟɫɤɢɟ�ɢɧɞɢɤɚɬɨɪɵ�Ɂɟɦɥɢ�ɡɚ�����ɬɵɫ��ɥɟɬ 
 

ɉɪɢ� ɜɫɟɣ� ɜɚɠɧɨɫɬɢ� ɤɨɧɬɪɨɥɹ� ɢ� ɪɟɝɭɥɢɪɨɜɚɧɢɹ� ɤɥɢɦɚɬɚ� Ɂɟɦɥɢ� ɧɟ�
ɫɥɟɞɭɟɬ� ɫɛɪɚɫɵɜɚɬɶ� ɫɨ� ɫɱɟɬɨɜ� ɢ� ɟɫɬɟɫɬɜɟɧɧɵɟ� ɩɪɨɰɟɫɫɵ� ɢɡɦɟɧɟɧɢɹ�
ɤɥɢɦɚɬɚ�� Ⱥɧɚɥɢɡ� ɤɨɧɰɟɧɬɪɚɰɢɢ� ɫɨɞɟɪɠɚɧɢɹ� ɋɈ2 ɜ� ɚɧɬɚɪɤɬɢɱɟɫɤɨɦ� ɥɶɞɟ�
ɩɨɡɜɨɥɢɥɨ� ɭɫɬɚɧɨɜɢɬɶ� ɩɟɪɢɨɞɵ� ɩɨɬɟɩɥɟɧɢɹ� ɢ� ɩɨɯɨɥɨɞɚɧɢɹ� ɧɚ� Ɂɟɦɥɟ�� ɜ�
ɪɟɡɭɥɶɬɚɬɟ� ɤɨɬɨɪɵɯ� ɩɪɨɢɫɯɨɞɢɥɢ� ɩɪɢɪɨɞɧɵɟ� ɤɚɬɚɫɬɪɨɮɵ >��@�� ɋɪɟɞɧɢɣ�
ɩɟɪɢɨɞ� ɢɡɦɟɧɟɧɢɹ� ɤɥɢɦɚɬɚ� ± ɩɨɯɨɥɨɞɚɧɢɹ�� ɫɨɫɬɚɜɥɹɟɬ� 80-���� ɬɵɫɹɱ� ɥɟɬ���
ɇɚ�ɪɢɫɭɧɤɟ�ɩɨɤɚɡɚɧɵ�ɢɡɦɟɧɟɧɢɹ�ɤɥɢɦɚɬɢɱɟɫɤɢɯ�ɢɧɞɢɤɚɬɨɪɨɜ�ɡɚ�ɩɨɫɥɟɞɧɢɟ�
���� ɬɵɫɹɱ� ɥɟɬ�� ɷɬɨ� ɢɡɦɟɧɟɧɢɟ� ɭɪɨɜɧɹ� ɨɤɟɚɧɚ� �ɫɢɧɢɣ� ɰɜɟɬ��� ɤɨɧɰɟɧɬɪɚɰɢɹ�
18Ɉ� ɜ� ɦɨɪɫɤɨɣ� ɜɨɞɟ� �ɡɟɥɺɧɵɣ� ɰɜɟɬ��� ɤɨɧɰɟɧɬɪɚɰɢɹ� ɋɈ2ɜ� ɚɧɬɚɪɤɬɢɱɟɫɤɨɦ�
ɥɶɞɟ�� Ⱦɟɥɟɧɢɟ� ɜɪɟɦɟɧɧɨɣ� ɲɤɚɥɵ ² ��� ���� ɥɟɬ�� ɉɢɤɢ� ɭɪɨɜɧɹ� ɦɨɪɹ��
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ɤɨɧɰɟɧɬɪɚɰɢɢ� &22 ɢ� ɦɢɧɢɦɭɦɵ 182� ɫɨɜɩɚɞɚɸɬ� ɫ� ɦɟɠɥɟɞɧɢɤɨɜɵɦɢ�
ɬɟɦɩɟɪɚɬɭɪɧɵɦɢ�ɦɚɤɫɢɦɭɦɚɦɢ�>��@� 

Ɋɚɫɫɦɨɬɪɟɧɧɵɟ� ɜɵɲɟ� ɩɨɧɹɬɢɹ�� ɹɜɥɟɧɢɹ�� ɫɬɚɬɢɫɬɢɱɟɫɤɢɟ� ɞɚɧɧɵɟ�
ɥɟɠɚɬ� ɜ� ɨɫɧɨɜɟ� ɬɚɤɬɢɤɢ�� ɫɬɪɚɬɟɝɢɢ� ɢ� ɦɟɬɨɞɨɥɨɝɢɢ� ɨɰɟɧɤɢ� ɩɚɪɧɢɤɨɜɵɯ�
ɝɚɡɨɜ� ɤɚɪɛɨɧɨɜɵɯ� ɩɨɥɢɝɨɧɨɜ�� ɭɪɛɚɧɢɡɢɪɨɜɚɧɧɵɯ� ɬɟɪɪɢɬɨɪɢɣ��
ɩɪɨɦɵɲɥɟɧɧɵɯ�ɩɪɟɞɩɪɢɹɬɢɣ� 

ȼɵɜɨɞɵ���Ɂɚɤɥɸɱɟɧɢɟ� 
ɉɪɨɝɪɚɦɦɭ� ɢɫɫɥɟɞɨɜɚɧɢɣ� ɩɨ� ɤɚɪɛɨɧɨɜɵɦ� ɩɨɥɢɝɨɧɚɦ� �Ʉɉ�� ɫɥɟɞɭɟɬ�

ɪɚɡɞɟɥɢɬɶ�ɧɚ�ɪɟɝɢɨɧɚɥɶɧɵɟ�ɢ�ɮɟɞɟɪɚɥɶɧɵɟ� 
ɇɚ�ɩɟɪɜɨɦ�ɷɬɚɩɟ ɜɵɩɨɥɧɹɸɬɫɹ�ɢɫɫɥɟɞɨɜɚɧɢɹ�ɧɚ�ɪɟɝɢɨɧɚɥɶɧɨɦ�ɭɪɨɜɧɟ 

ɩɨ�ɜɵɹɜɥɟɧɢɸ�ɷɬɚɥɨɧɧɵɯ�ɬɟɪɪɢɬɨɪɢɣ� 
Ɉɞɧɨɜɪɟɦɟɧɧɨ�� ɩɪɨɜɨɞɢɬɫɹ� ɨɰɟɧɤɚ� ɤɚɪɛɨɧɨɜɵɯ� ɜɵɛɪɨɫɨɜ�

�ɩɚɪɧɢɤɨɜɵɯ� ɝɚɡɨɜ�� ɭɪɛɚɧɢɡɢɪɨɜɚɧɧɵɯ� ɬɟɪɪɢɬɨɪɢɣ� ɢ� ɨɬɞɟɥɶɧɵɯ�
ɩɪɨɦɵɲɥɟɧɧɵɯ�ɨɛɴɟɤɬɨɜ��ɋɨɫɬɚɜɥɹɟɬɫɹ�ɤɚɪɬɚ�ɤɚɪɛɨɧɢɡɚɰɢɢ�ɬɟɪɪɢɬɨɪɢɣ�� 

ɇɚ� ɜɬɨɪɨɦ� ɷɬɚɩɟ, ɦɟɬɨɞɚɦɢ� ɫɟɥɟɤɰɢɨɧɧɵɯ� ɢ� ɝɟɧɟɬɢɱɟɫɤɢɯ�
ɢɫɫɥɟɞɨɜɚɧɢɣ� ɜɵɹɜɥɹɸɬɫɹ� ɪɚɫɬɟɧɢɹ� �ɞɥɹ� ɤɨɧɤɪɟɬɧɨɝɨ� ɪɟɝɢɨɧɚ�� ɧɚɢɛɨɥɟɟ�
ɷɮɮɟɤɬɢɜɧɵɟ�ɞɥɹ�ɫɟɤɜɟɫɬɢɪɨɜɚɧɢɹ�ɩɚɪɧɢɤɨɜɵɯ�ɝɚɡɨɜ� 

ɂɫɫɥɟɞɨɜɚɧɢɹ� ɧɚ� ɮɟɞɟɪɚɥɶɧɨɦ� ɭɪɨɜɧɟ ɩɪɨɜɨɞɹɬɫɹ� ɫɢɥɚɦɢ�
ɫɩɟɰɢɚɥɢɡɢɪɨɜɚɧɧɵɯ� ɨɪɝɚɧɢɡɚɰɢɣ� ɫ� ɩɪɢɜɥɟɱɟɧɢɟɦ� ɪɟɝɢɨɧɚɥɶɧɵɯ�
ɢɧɫɬɢɬɭɬɨɜ�� Ɋɚɛɨɬɵ�� ɫɜɹɡɚɧɧɵɟ� ɫ� ɢɫɫɥɟɞɨɜɚɧɢɟɦ� ɩɨɱɜ� ɢ� ɢɯ� ɤɚɪɛɨɧɨɜɨɣ�
ɚɤɬɢɜɧɨɫɬɢ� ɫɥɟɞɭɟɬ� ɩɪɨɜɨɞɢɬɶ� ɫɢɥɚɦɢ�ɫɩɟɰɢɚɥɢɡɢɪɨɜɚɧɧɵɯ�ɢɧɫɬɢɬɭɬɨɜ�ɢ�
ɨɪɝɚɧɢɡɚɰɢɣ� ɬɢɩɚ� ɉɨɱɜɟɧɧɨɝɨ� ɢɧɫɬɢɬɭɬɚ� ɢɦɟɧɢ� ȼ�ȼ� Ⱦɨɤɭɱɚɟɜɚ� ɫ�
ɩɪɢɜɥɟɱɟɧɢɟɦ�ɪɟɝɢɨɧɚɥɶɧɵɯ�ɨɪɝɚɧɢɡɚɰɢɣ� 

Ʉ�ɢɫɫɥɟɞɨɜɚɧɢɹɦ�ɧɚ�ɮɟɞɟɪɚɥɶɧɨɦ�ɭɪɨɜɧɟ�ɫɥɟɞɭɟɬ�ɨɬɧɟɫɬɢ�ɪɚɛɨɬɵ�ɩɨ�
ɫɨɡɞɚɧɢɸ� ɦɚɬɟɦɚɬɢɱɟɫɤɢɯ� ɦɨɞɟɥɟɣ� ɪɚɫɫɟɢɜɚɧɢɹ�� ɪɚɛɨɬɵ� ɩɨ� ɫɨɡɞɚɧɢɸ�
ɢɧɮɨɪɦɚɰɢɨɧɧɵɯ�ɛɚɡ�ɞɚɧɧɵɯ�ɤɚɪɛɨɧɨɜɵɯ�ɜɵɛɪɨɫɨɜ��ɪɚɛɨɬɵ�ɩɨ�ɫɨɡɞɚɧɢɸ�
ɦɟɬɨɞɢɤ� ɨɰɟɧɤɢ� ɡɚɝɪɹɡɧɟɧɢɹ� ɨɤɪɭɠɚɸɳɟɣ� ɫɪɟɞɵ� ɩɚɪɧɢɤɨɜɵɦɢ� ɝɚɡɚɦɢ��
ɪɚɛɨɬɵ� ɩɨ� ɤɨɫɦɢɱɟɫɤɨɦɭ� ɦɨɧɢɬɨɪɢɧɝɭ� ɬɟɪɪɢɬɨɪɢɣ� Ɋɚɛɨɬɵ� ɩɨ�
ɦɨɞɟɥɢɪɨɜɚɧɢɸ� ɪɚɫɫɟɢɜɚɧɢɹ� ɩɚɪɧɢɤɨɜɵɯ� ɝɚɡɨɜ� ɩɪɨɜɨɞɢɬɫɹ� ɢ� ɫ� ɭɱɺɬɨɦ�
ɦɟɬɟɨɪɨɥɨɝɢɱɟɫɤɢɯ�ɩɨɤɚɡɚɬɟɥɟɣ�ɩɨɝɨɞɵ��ɚɬɦɨɫɮɟɪɧɨɝɨ�ɞɚɜɥɟɧɢɹ��ɨɫɚɞɤɨɜ��
ɬɟɦɩɟɪɚɬɭɪɵ��ɧɚɩɪɚɜɥɟɧɢɹ�ɜɟɬɪɚ� 
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ɉɚɯɧɟɧɤɨ� ȿ�ɉ�� Ɉɰɟɧɤɚ� ɨɛɴɺɦɨɜ� ɫɜɹɡɵɜɚɧɢɹ� ɭɝɥɟɪɨɞɚ� ɤɨɪɧɹɦɢ� ɪɢɫɚ� ɩɨɞ� ɜɥɢɹɧɢɟɦ�
ɤɪɟɦɧɢɟɜɵɯ�ɭɞɨɛɪɟɧɢɣ����ȼɟɫɬɧɢɤ�Ɇɨɫɤɨɜɫɤɨɝɨ�ɭɧɢɜɟɪɫɢɬɟɬɚ��ɋɟɪɢɹ�����ɉɨɱɜɨɜɟɞɟɧɢɟ��
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Ɇ�Ⱥ��ȼɨɥɨɞɢɧɚ��Ⱥ�Ɍ��Ƚɥɭɯɨɜ 
 

ɋɚɪɚɬɨɜɫɤɢɣ�ɝɨɫɭɞɚɪɫɬɜɟɧɧɵɣ�ɬɟɯɧɢɱɟɫɤɢɣ�ɭɧɢɜɟɪɫɢɬɟɬ� 
ɢɦɟɧɢ�ɘ�Ⱥ��Ƚɚɝɚɪɢɧɚ 

 
ɊȺɐɂɈɇȺɅɖɇȺə�ɌȿɏɇɈɅɈȽɂə�ɉɊɈɂɁȼɈȾɋɌȼȺ�ɐɂȺɇɂȾȺ�

ɇȺɌɊɂə 
 

ɉɪɨɛɥɟɦɵ� ɯɢɦɢɱɟɫɤɨɣ� ɬɟɯɧɨɥɨɝɢɢ� ɩɪɢɜɥɟɤɚɸɬ� ɤ� ɫɟɛɟ� ɲɢɪɨɤɨɟ� ɜɧɢɦɚɧɢɟ�
ɨɛɳɟɫɬɜɟɧɧɨɫɬɢ� ɜ� ɫɜɹɡɢ� ɫ� ɩɪɨɞɨɥɠɚɸɳɢɦɫɹ� ɡɚɝɪɹɡɧɟɧɢɟɦ� ɨɤɪɭɠɚɸɳɟɣ� ɫɪɟɞɵ��
ɉɨɷɬɨɦɭ�ɷɤɨɥɨɝɢɱɟɫɤɚɹ�ɛɟɡɨɩɚɫɧɨɫɬɶ�ɧɚ�ɩɪɟɞɩɪɢɹɬɢɹɯ�ɩɨ�ɩɪɨɢɡɜɨɞɫɬɜɭ�ɷɥɟɤɬɪɨɥɢɬɨɜ�ɢ�
ɯɢɦɢɱɟɫɤɢɯ� ɪɚɫɬɜɨɪɨɜ� ɧɚɢɛɨɥɟɟ� ɚɤɬɭɚɥɶɧɚ�� Ɂɚ� ɩɨɫɥɟɞɧɢɟ� ɞɟɫɹɬɢɥɟɬɢɹ� ɜ� ɦɢɪɟ�
ɩɪɨɢɡɨɲɟɥ�ɪɹɞ�ɤɪɭɩɧɟɣɲɢɯ�ɯɢɦɢɱɟɫɤɢɯ�ɤɚɬɚɫɬɪɨɮ��ɪɟɡɭɥɶɬɚɬɵ�ɤɨɬɨɪɵɯ�ɫɨɩɨɫɬɚɜɢɦɵ�ɫ�
ɪɟɡɭɥɶɬɚɬɚɦɢ�ɩɪɢɦɟɧɟɧɢɹ�ɹɞɟɪɧɨɝɨ�ɨɪɭɠɢɹ� 
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Ɍɟɯɧɨɥɨɝɢɱɟɫɤɢɣ�ɩɪɨɰɟɫɫ�ɩɪɨɢɡɜɨɞɫɬɜɚ�ɬɜɟɪɞɨɝɨ�ɰɢɚɧɢɫɬɨɝɨ�ɧɚɬɪɢɹ�
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ɉɪɢɱɢɧɨɣ� ɧɚɢɛɨɥɟɟ� ɨɩɚɫɧɵɯ� ɚɜɚɪɢɣ� �ɪɚɡɝɟɪɦɟɬɢɡɚɰɢɹ�

ɬɪɭɛɨɩɪɨɜɨɞɨɜ� ɢ� ɡɚɝɚɡɨɜɚɧɧɨɫɬɶ� ɩɚɪɚɦɢ�� ɹɜɥɹɟɬɫɹ� ɢɡɧɨɫ� ɭɩɥɨɬɧɹɸɳɢɯ�
ɞɟɬɚɥɟɣ� ɮɥɚɧɰɟɜɵɯ� ɫɨɟɞɢɧɟɧɢɣ� ɢɥɢ� ɚɪɦɚɬɭɪɵ� ɧɚ� ɬɪɭɛɨɩɪɨɜɨɞɚɯ� ɢ�
ɚɩɩɚɪɚɬɚɯ� ɉɪɟɞɩɪɢɹɬɢɹ� ɨɪɝɚɧɢɡɭɸɬ� ɪɚɛɨɬɵ� ɩɨ� ɫɢɫɬɟɦɟ� ɭɩɪɚɜɥɟɧɢɹ 
ɧɚɞɟɠɧɨɫɬɶɸ� ɨɛɨɪɭɞɨɜɚɧɢɹ� ɧɚ� ɨɫɧɨɜɟ� ɦɟɬɨɞɨɥɨɝɢɢ ɢɧɫɩɟɤɬɢɪɨɜɚɧɢɹ� ɫ�
ɭɱɟɬɨɦ�ɮɚɤɬɨɪɨɜ�ɪɢɫɤɚ�>�@. 

1. ȼɟɞɟɬɫɹ� ɩɨɞɝɨɬɨɜɤɚ� ɢɫɯɨɞɧɵɯ� ɞɚɧɧɵɯ� ɩɨ� ɩɚɪɚɦɟɬɪɚɦ�
ɷɤɫɩɥɭɚɬɚɰɢɢ�� ɂɧɮɨɪɦɚɰɢɹ ɩɨ� ɩɚɪɚɦɟɬɪɚɦ� ɪɚɛɨɬɵ� ɨɛɨɪɭɞɨɜɚɧɢɹ�
ɩɪɟɞɨɫɬɚɜɥɹɟɬɫɹ� ɝɥɚɜɧɵɦ� ɢɧɠɟɧɟɪɨɦ� ɩɪɨɢɡɜɨɞɫɬɜɚ�
�ɪɭɤɨɜɨɞɢɬɟɥɟɦ�ɦɟɯɚɧɢɤɨɦ� ɬɟɯɧɨɥɨɝɢɱɟɫɤɢɯ� ɨɛɴɟɤɬɨɜ�� ɜ� ɷɥɟɤɬɪɨɧɧɵɯ�
ɲɚɛɥɨɧɚɯ��ɲɚɛɥɨɧɵ�([FHO��>�@. 

2. Ɉɫɭɳɟɫɬɜɥɹɟɬɫɹ�ɩɨɞɝɨɬɨɜɤɚ�ɢɫɯɨɞɧɵɯ�ɞɚɧɧɵɯ�ɩɨ�ɯɢɦɢɱɟɫɤɨɦɭ�
ɫɨɫɬɚɜɭ� ɩɨɬɨɤɨɜ� ɢ� ɨɩɪɟɞɟɥɟɧɢɟ� ɤɨɪɪɨɡɢɨɧɧɵɯ� ɤɨɧɬɭɪɨɜ� ɨɛɨɪɭɞɨɜɚɧɢɹ��
ɉɪɟɞɨɫɬɚɜɥɹɟɬɫɹ� ɢɧɮɨɪɦɚɰɢɹ� ɩɨ� ɭɝɥɟɜɨɞɨɪɨɞɧɨɦɭ� ɫɨɫɬɚɜɭ�
ɬɟɯɧɨɥɨɝɢɱɟɫɤɢɯ� ɩɨɬɨɤɨɜ� �ɜ� �� ɦɚɫɫɨɜɵɯ�� ɩɨ� ɤɚɠɞɨɣ� ɟɞɢɧɢɰɟ�
ɬɟɯɧɨɥɨɝɢɱɟɫɤɨɝɨ�ɨɛɨɪɭɞɨɜɚɧɢɹ��ɭɱɚɫɬɜɭɸɳɟɣ�ɚɧɚɥɢɡɟ�� ɫ�ɭɱɟɬɨɦ�ɧɚɥɢɱɢɹ�
ɜ�ɞɚɧɧɵɯ�ɩɨɬɨɤɚɯ�ɤɨɪɪɨɡɢɨɧɧɨ-ɚɤɬɢɜɧɵɯ�ɜɟɳɟɫɬɜ�� 

3. ɇɚ� ɨɫɧɨɜɚɧɢɢ� ɩɨɥɭɱɟɧɧɵɯ� ɩɪɟɞɩɨɥɚɝɚɟɦɵɯ� ɫɢɫɬɟɦ�
ɤɨɪɪɨɡɢɨɧɧɵɯ� ɤɨɧɬɭɪɨɜ� ɯɢɦɫɨɫɬɚɜ� ɬɟɯɧɨɥɨɝɢɱɟɫɤɢɯ� ɫɪɟɞ� ɞɨɥɠɟɧ� ɛɵɬɶ�
ɭɬɨɱɧɟɧ� ɩɭɬɟɦ� ɨɛɟɫɩɟɱɟɧɢɹ� ɨɬɛɨɪɚ� ɢ� ɚɧɚɥɢɡɚ� ɩɪɨɛ� ɧɚ� ɫɨɨɬɜɟɬɫɬɜɭɸɳɢɯ�
ɩɨɡɢɰɢɹɯ� ɫ� ɞɚɥɶɧɟɣɲɢɦ� ɜɧɟɫɟɧɢɟɦ� ɩɨɩɪɚɜɨɤ� ɜ� ɲɚɛɥɨɧ� ɬɟɯɧɨɥɨɝɢɱɟɫɤɢɯ�
ɫɪɟɞ�� ȼ� ɦɟɫɬɚɯ� ɨɬɫɭɬɫɬɜɢɹ� ɜɨɡɦɨɠɧɨɫɬɢ� ɨɬɛɨɪɚ� ɩɪɨɛ� ɞɨɩɭɫɤɚɟɬɫɹ�
ɨɩɪɟɞɟɥɟɧɢɟ� ɯɢɦɫɨɫɬɚɜɚ� ɬɟɯɧɨɥɨɝɢɱɟɫɤɢɯ� ɫɪɟɞ� ɪɚɫɱɟɬɧɵɦ� ɩɭɬɟɦ� ɩɪɢ�
ɩɨɦɨɳɢ�ɫɩɟɰɢɚɥɢɡɢɪɨɜɚɧɧɨɝɨ�ɩɪɨɝɪɚɦɦɧɨɝɨ�ɨɛɟɫɩɟɱɟɧɢɹ�>�@. 

4. ɗɤɨɧɨɦɢɱɟɫɤɚɹ� ɫɥɭɠɛɚ� ɨɪɝɚɧɢɡɚɰɢɢ� ɜ� ɬɟɱɟɧɢɟ� �-ɯ� ɪɚɛɨɱɢɯ�
ɞɧɟɣ�ɩɪɟɞɨɫɬɚɜɥɹɟɬ�ɢɧɮɨɪɦɚɰɢɸ�ɩɨ�ɜɟɪɨɹɬɧɨɣ�ɭɩɭɳɟɧɧɨɣ�ɜɵɝɨɞɟ�ɜ�ɫɭɬɤɢ�
�ɜ� ɞɨɥɥɚɪɨɜɨɦ� ɷɤɜɢɜɚɥɟɧɬɟ�� ɬɟɯɧɨɥɨɝɢɱɟɫɤɨɝɨ� ɨɛɴɟɤɬɚ� ɜ� ɩɟɪɢɨɞ� ɟɝɨ�
ɩɪɨɫɬɨɹ�� 

5. ɉɨ� ɤɚɠɞɨɣ� ɬɟɯɧɨɥɨɝɢɱɟɫɤɨɣ� ɟɞɢɧɢɰɟ� ɫɬɚɬɢɱɟɫɤɨɝɨ�
ɨɛɨɪɭɞɨɜɚɧɢɹ� ɞɨɥɠɧɵ� ɛɵɬɶ� ɫɮɨɪɦɢɪɨɜɚɧɵ� ɷɥɟɤɬɪɨɧɧɵɟ� ɤɨɪɪɨɡɢɨɧɧɵɟ�
ɤɚɪɬɵ�� ɋɬɟɩɟɧɶ� ɞɟɬɚɥɢɡɚɰɢɢ� ɨɩɪɟɞɟɥɹɟɬɫɹ� ɫɭɳɟɫɬɜɭɸɳɢɦɢ�
ɤɨɪɪɨɡɢɨɧɧɵɦɢ� ɤɚɪɬɚɦɢ�� ɩɪɢɥɨɠɟɧɧɵɦɢ� ɤ� ɬɟɯɧɢɱɟɫɤɨɦɭ� ɩɚɫɩɨɪɬɭ�
ɨɛɨɪɭɞɨɜɚɧɢɹ�� ɚ� ɬɚɤɠɟ� ɦɨɠɟɬ� ɭɬɨɱɧɹɬɶɫɹ� ɜɨ� ɜɪɟɦɟɧɢ�� ɢɫɯɨɞɹ� ɢɡ�
ɢɫɬɨɪɢɱɟɫɤɨɝɨ� ɨɩɵɬɚ� ɷɤɫɩɥɭɚɬɚɰɢɢ�� ɧɚ� ɨɫɧɨɜɟ� ɢɧɨɣ� ɢɧɮɨɪɦɚɰɢɢ� �ɚɤɬɵ�
ɪɚɫɫɥɟɞɨɜɚɧɢɹ��ɥɭɱɲɢɟ�ɩɪɚɤɬɢɤɢ�� ɪɟɤɨɦɟɧɞɚɰɢɢ�ɫɟɬɟɜɵɯ�ɝɪɭɩɩ�ɢ�ɬ�ɞ���ɇɚ�
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ɨɫɧɨɜɚɧɢɢ�ɩɨɥɭɱɟɧɧɵɯ�ɮɚɤɬɨɪɨɜ�ɪɢɫɤɚ�ɢ�ɪɚɧɠɢɪɨɜɚɧɢɹ�ɨɛɨɪɭɞɨɜɚɧɢɹ�ɩɨ�
ɫɬɟɩɟɧɢ�ɤɪɢɬɢɱɧɨɫɬɢ�ɫɩɟɰɢɚɥɢɫɬɚɦɢ�ɫɨɫɬɚɜɥɹɟɬɫɹ�ɩɥɚɧ�ɨɛɫɥɟɞɨɜɚɧɢɣ�ɞɥɹ�
ɜɫɟɯ� ɤɨɪɪɨɡɢɨɧɧɵɯ� ɤɨɧɬɭɪɨɜ� ɨɛɨɪɭɞɨɜɚɧɢɹ�� ɤɨɬɨɪɵɣ� ɜɤɥɸɱɚɟɬ�
ɪɟɤɨɦɟɧɞɚɰɢɢ� ɩɨ� ɨɛɴɟɦɚɦ� ɢ� ɦɟɬɨɞɚɦ� ɇɄ� �ɧɟɪɚɡɪɭɲɚɸɳɟɝɨ� ɤɨɧɬɪɨɥɹ���
ɪɟɦɨɧɬɭ�ɡɚɦɟɧɟ�ɞɟɮɟɤɬɧɵɯ�ɭɱɚɫɬɤɨɜ���Ɂɚɩɥɚɧɢɪɨɜɚɧɧɵɟ�ɨɛɴɟɦɵ�ɢ�ɦɟɬɨɞɵ�
ɨɛɫɥɟɞɨɜɚɧɢɣ� ɞɥɹ� ɤɚɠɞɨɝɨ� ɤɨɪɪɨɡɢɨɧɧɨɝɨ� ɤɨɧɬɭɪɚ� ɞɨɥɠɧɵ� ɫɧɢɠɚɬɶ�
ɭɪɨɜɟɧɶ�ɪɢɫɤɚ�ɞɨ�ɩɪɢɟɦɥɟɦɨɝɨ�� 

6. Ɉɬɱɟɬɧɨɫɬɶ� ɩɨ� ɪɟɡɭɥɶɬɚɬɚɦ� ɪɚɫɱɟɬɚ� ɮɚɤɬɨɪɨɜ� ɪɢɫɤɚ�� ɉɨɫɥɟ 
ɮɨɪɦɢɪɨɜɚɧɢɹ�ɩɥɚɧɚ�ɨɛɫɥɟɞɨɜɚɧɢɣ�ɤɨɪɪɨɡɢɨɧɧɵɯ�ɤɨɧɬɭɪɨɜ�ɮɨɪɦɢɪɭɸɬɫɹ�
ɷɥɟɤɬɪɨɧɧɵɟ� ɨɬɱɟɬɵ� ɩɨ� ɪɢɫɤɚɦ� ɞɥɹ� ɤɚɠɞɨɣ� ɟɞɢɧɢɰɵ� ɨɛɨɪɭɞɨɜɚɧɢɹ� ɢ�
ɪɟɤɨɦɟɧɞɚɰɢɢ�ɩɨ�ɨɛɫɥɟɞɨɜɚɧɢɸ�� 

7. ɇɚ� ɨɫɧɨɜɚɧɢɢ� ɫɨɝɥɚɫɨɜɚɧɧɵɯ� ɪɟɡɭɥɶɬɚɬɨɜ� ɩɟɪɟɞ� ɧɚɱɚɥɨɦ�
ɨɫɬɚɧɨɜɨɱɧɨɝɨ� ɤɚɩɢɬɚɥɶɧɨɝɨ� ɪɟɦɨɧɬɚ� ɬɟɯɧɨɥɨɝɢɱɟɫɤɨɝɨ� ɨɛɴɟɤɬɚ�
ɮɨɪɦɢɪɭɸɬ�ɫɨɨɛɳɟɧɢɹ�ɧɚ�ɩɥɚɧɢɪɭɟɦɵɟ�ɨɛɴɟɦɵ�ɪɚɛɨɬɵ�ɩɨ� ɬɟɯɧɢɱɟɫɤɨɦɭ�
ɞɢɚɝɧɨɫɬɢɪɨɜɚɧɢɸ� �ɪɟɜɢɡɢɢ�� ɢ�ɢɥɢ� ɡɚɦɟɧɟ� ɷɥɟɦɟɧɬɨɜ� ɨɛɨɪɭɞɨɜɚɧɢɹ��
ɢɦɟɸɳɢɯ�ɡɧɚɱɟɧɢɹ�ɫ�ɜɨɡɦɨɠɧɵɦ�ɛɪɚɤɨɦ [5]. Ɏɨɪɦɢɪɭɸɬɫɹ�ɬɚɤɠɟ�ɭɤɚɡɚɧɢɹ�
ɪɟɤɨɦɟɧɞɭɟɦɵɯ� ɫɪɨɤɨɜ� ɜɵɩɨɥɧɟɧɢɹ� ɪɚɛɨɬ�� ɧɚ ɨɫɧɨɜɚɧɢɢ� ɤɨɬɨɪɵɯ�
ɦɟɯɚɧɢɤɢ�ɩɪɨɢɡɜɨɞɫɬɜ�ɫɨɡɞɚɸɬ�ɡɚɤɚɡɵ�� 

Ɉɞɧɢɦ� ɢɡ� ɜɚɠɧɟɣɲɢɯ� ɷɬɚɩɨɜ� ɜ� ɩɪɨɢɡɜɨɞɫɬɜɟ� ɰɢɚɧɢɞɚ� ɧɚɬɪɢɹ�
ɹɜɥɹɟɬɫɹ�ɭɬɢɥɢɡɚɰɢɹ��ɨɛɟɡɜɪɟɠɢɜɚɧɢɟ�ɨɬɯɨɞɨɜ�� 

ɇɚ� ɷɬɚɩ� ɨɱɢɫɬɤɢ� ɰɢɚɧɫɨɞɟɪɠɚɳɢɯ� ɫɬɨɱɧɵɯ� ɜɨɞ� ɩɨɫɬɭɩɚɸɬ�
ɰɢɚɧɫɨɞɟɪɠɚɳɢɟ�ɫɬɨɱɧɵɟ�ɜɨɞɵ�ɫ�ɦɚɫɫɨɜɨɣ�ɤɨɧɰɟɧɬɪɚɰɢɟɣ�ɰɢɚɧɢɞ-ɢɨɧɚɧɟ�
ɛɨɥɟɟ� ����� ɦɝ�ɞɦ3, pHɧɟ� ɦɟɧɟɟ� ��� ɑɬɨɛɵ� ɫɨɜɟɪɲɢɬɶ� ɭɞɚɥɟɧɢɟ� ɰɢɚɧɢɞ�
ɢɨɧɨɜ��ɰɟɥɟɫɨɨɛɪɚɡɧɨ�ɢɫɩɨɥɶɡɨɜɚɬɶ�ɝɢɩɨɯɥɨɪɢɬ�ɧɚɬɪɢɹ�ɢɥɢ�ɤɚɥɢɹ� 

Ʉɚɤ� ɜɚɪɢɚɧɬ� ɦɨɠɧɨ� ɪɚɫɫɦɚɬɪɢɜɚɬɶ� ɩɪɢɦɟɧɟɧɢɟ� ɳɟɥɨɱɢ�� ɧɨ� ɬɨɥɶɤɨ�
ɟɫɥɢ�pH<8. 

ɋɬɨɱɧɵɟ� ɜɨɞɵ� ɩɪɢ� ɨɱɢɫɬɤɟ� ɩɨɩɚɞɚɸɬ� ɜ� ɭɫɪɟɞɧɢɬɟɥɶ� �ɧɚɤɨɩɢɬɟɥɶ���
ɨɬɤɭɞɚ� ɩɨɩɚɞɚɸɬ� ɜ� ɪɟɚɤɬɨɪ� ɫ� ɧɟɩɪɟɪɵɜɧɵɦ� ɩɟɪɟɦɟɲɢɜɚɧɢɟɦ�� ɤɨɬɨɪɵɣ�
ɨɫɧɚɳɟɧ�ɩɪɢɛɨɪɚɦɢ�ɪɟɝɭɥɢɪɨɜɚɧɢɹ�pH ɫɪɟɞɵ� 

ɐɢɚɧɫɨɞɟɪɠɚɳɢɟ� ɫɬɨɤɢ� ɩɨ� ɧɚɩɨɪɧɵɦ� ɬɪɭɛɨɩɪɨɜɨɞɚɦ� ɩɨɫɬɭɩɚɸɬ� ɜ�
ɟɦɤɨɫɬɢ�ɫɬɨɱɧɵɯ�ɜɨɞ��ɨɬɤɭɞɚ�ɫ ɩɨɦɨɳɶɸ�ɧɚɫɨɫɨɜ�ɩɨɞɚɸɬɫɹ�ɧɚ�ɯɢɦɢɱɟɫɤɭɸ�
ɨɛɪɚɛɨɬɤɭ��ɇɚ�ɷɬɚɩɟ�ɯɢɦɢɱɟɫɤɨɣ�ɨɛɪɚɛɨɬɤɢ�ɜ�ɟɦɤɨɫɬɶ�ɩɨɞɚɟɬɫɹ�ɝɢɩɨɯɥɨɪɢɬ�
ɧɚɬɪɢɹ� ɜɟɥɢɱɢɧɨɣ� ������ ɦ3�ɱ�� ɜɪɟɦɹ� ɞɨɡɢɪɨɜɚɧɢɹ� ɡɚɜɢɫɢɬ� ɨɬ� ɪɚɫɱɟɬɧɨɝɨ�
ɨɛɴɟɦɚ� ɞɥɹ� ɞɚɧɧɨɝɨ� ɨɛɴɟɦɚ� ɫɬɨɤɚ�� Ɋɚɫɬɜɨɪ� ɝɢɩɨɯɥɨɪɢɬɚ� ɩɪɟɞɜɚɪɢɬɟɥɶɧɨ�
ɧɚɝɪɟɜɚɟɬɫɹ�ɜ�ɟɦɤɨɫɬɢ�ɩɪɢ�ɩɨɦɨɳɢ�ɬɪɭɛɱɚɬɵɯ�ɷɥɟɤɬɪɨɧɚɝɪɟɜɚɬɟɥɟɣ��ɬɷɧɨɜ��
ɞɨ�ɬɟɦɩɟɪɚɬɭɪɵ��-���ɋ� 

ɉɨɫɥɟ� ɬɨɝɨ�� ɤɚɤ� ɟɦɤɨɫɬɶ� ɡɚɩɨɥɧɢɬɫɹ� ɞɨ� ɨɩɪɟɞɟɥɟɧɧɨɝɨ� ɭɪɨɜɧɹ��
ɜɵɩɨɥɧɹɸɬɫɹ�ɫɥɟɞɭɸɳɢɟ�ɚɧɚɥɢɬɢɱɟɫɤɢɟ�ɩɨɤɚɡɚɬɟɥɢ� 

x ɩɨɤɚɡɚɬɟɥɶ�ɚɤɬɢɜɧɨɫɬɢ�ɜɨɞɨɪɨɞɧɵɯ�ɢɨɧɨɜ��ɉȺȼɂ�� 
x ɦɚɫɫɨɜɚɹ�ɤɨɧɰɟɧɬɪɚɰɢɹ�ɰɢɚɧɢɞ-ɚɧɢɨɧɚ� 
x ɯɢɦɢɱɟɫɤɨɟ�ɩɨɬɪɟɛɥɟɧɢɟ�ɤɢɫɥɨɪɨɞɚ� 

ɉɨ� ɨɤɨɧɱɚɧɢɢ� ɩɨɞɚɱɢ� ɪɚɫɬɜɨɪɚ� ɝɢɩɨɯɥɨɪɢɬɚ� ɧɚɬɪɢɹ� ɜ�
ɰɢɪɤɭɥɹɰɢɨɧɧɵɣ�ɤɨɧɬɭɪ�ɟɦɤɨɫɬɟɣ�ɩɟɪɢɨɞɢɱɟɫɤɢ��ɪɚɡ�ɜ���ɱɚɫɚ��ɨɬɛɢɪɚɸɬɫɹ�
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ɩɪɨɛɵ� ɫɬɨɤɚ� ɧɚ� ɨɩɪɟɞɟɥɟɧɢɟ� ɦɚɫɫɨɜɨɣ� ɤɨɧɰɟɧɬɪɚɰɢɢ� ɰɢɚɧɢɞ-ɚɧɢɨɧɚ� ɢ�
ɚɤɬɢɜɧɨɝɨ�ɯɥɨɪɚ. 

ɇɚ� ɩɟɪɟɪɚɛɨɬɤɭ� ���ɦ3 ɫɬɨɱɧɵɯ� ɜɨɞ� ɫ� ɫɨɞɟɪɠɚɧɢɟɦ�CNɩɪɢɦɟɧɹɟɬɫɹ�
���ɬ� NaOCL�� ɉɪɢ� ɨɛɪɚɛɨɬɤɟ� ɰɢɚɧɫɨɞɟɪɠɚɳɢɯ� ɫɬɨɤɨɜ� ɝɢɩɨɯɥɨɪɢɬɨɦ�
ɧɚɬɪɢɹ� ɩɪɨɢɫɯɨɞɢɬ� ɪɚɡɥɨɠɟɧɢɟ� ɬɨɤɫɢɱɧɵɯ� ɜɟɳɟɫɬɜ� ɞɨ� ɛɟɡɜɪɟɞɧɵɯ� ɩɨ�
ɪɟɚɤɰɢɢ� 

 
Ca(CN)2  +  5NaOCl  +   H2O    ÅÆ   3NaCl  +  CaCl2   +  2NaOH  +  2CO2  +  N2 

 
Ɉɫɧɨɜɧɨɣ� ɩɪɢɧɰɢɩ� ɢɨɧɨɨɛɦɟɧɧɵɯ� ɩɪɨɰɟɫɫɨɜ� ɡɚɤɥɸɱɚɟɬɫɹ� ɜ�

ɫɥɟɞɭɸɳɟɦ��ɩɨɞɥɟɠɚɳɚɹ�ɨɱɢɫɬɤɟ� ɜɨɞɵ�ɩɪɨɯɨɞɢɬ�ɱɟɪɟɡ�ɨɞɢɧ�ɢɥɢ� ɫɢɫɬɟɦɚ�
ɮɢɥɶɬɪɨɜ��ɡɚɩɨɥɧɟɧɧɵɯ�ɢɨɧɨɨɛɦɟɧɧɵɦɢ�ɫɦɨɥɚɦɢ� 

ɂɨɧɨɨɛɦɟɧɧɵɟ� ɫɦɨɥɵ� ɩɨɞɛɢɪɚɸɬɫɹ� ɜ� ɡɚɜɢɫɢɦɨɫɬɢ� ɨɬ� ɬɪɟɛɭɟɦɨɣ�
ɡɚɞɚɱɢ� ɞɥɹ� ɪɚɡɧɵɯ� ɩɪɨɰɟɫɫɨɜ� ± ɭɦɹɝɱɟɧɢɟ�� ɫɧɢɠɟɧɢɟ� ɳɟɥɨɱɧɨɫɬɢ��
ɨɛɟɫɫɨɥɢɜɚɧɢɟ�� ɭɞɚɥɟɧɢɟ� ɧɢɬɪɚɬɨɜ� ɢ� ɬ�ɞ��� ɜ� ɪɟɡɭɥɶɬɚɬɟ� ɱɟɝɨ� ɭɞɚɥɹɸɬɫɹ�ɢɡ�
ɜɨɞɵ� ɫɨɨɬɜɟɬɫɬɜɭɸɳɢɟ� ɢɨɧɵ� ɢ� ɨɛɦɟɧɢɜɚɸɬɫɹ� ɷɤɜɢɜɚɥɟɧɬɧɵɦɢ�
ɤɨɥɢɱɟɫɬɜɚɦɢ�ɞɪɭɝɢɯ�ɢɨɧɨɜ�ɬɨɝɨ�ɠɟ�ɪɚɡɪɹɞɚ��ɜɵɩɭɳɟɧɧɵɯ�ɢɨɧɢɬɨɦ� 

ɂɫɩɨɥɶɡɨɜɚɧɢɟ�ɞɚɧɧɨɣ�ɭɫɬɚɧɨɜɤɢ�ɞɚɟɬ�ɜɨɡɦɨɠɧɨɫɬɶ�ɥɭɱɲɟ�ɨɱɢɫɬɢɬɶ�
ɜɨɞɭ�ɢ�ɜɟɪɧɭɬɶ�ɟɟ�ɨɛɪɚɬɧɨ�ɜ�ɩɪɨɢɡɜɨɞɫɬɜɨ� 

ɍɫɬɚɧɨɜɤɢ�ɩɪɟɞɫɬɚɜɥɹɸɬ�ɫɨɛɨɣ�ɡɚɤɨɧɱɟɧɧɵɟ�ɢɡɞɟɥɢɹ��ɜɤɥɸɱɚɸɳɢɟ�ɜ�
ɫɟɛɹ�� 

x ɜɟɪɬɢɤɚɥɶɧɵɟ� ɧɚɩɨɪɧɵɟ� ɩɪɹɦɨɬɨɱɧɵɟ� ɢɥɢ� ɩɪɨɬɢɜɨɬɨɱɧɵɟ�
ɮɢɥɶɬɪɵ� ɫ� ɞɪɟɧɚɠɧɨ-ɪɚɫɩɪɟɞɟɥɢɬɟɥɶɧɵɦɢ ɫɢɫɬɟɦɚɦɢ� ɜ� ɜɟɪɯɧɟɣ� ɢ�
ɧɢɠɧɟɣ�ɱɚɫɬɹɯ�ɤɨɪɩɭɫɚ� 

x ɢɨɧɨɨɛɦɟɧɧɵɟ�ɫɦɨɥɵ� 
x ɭɫɬɪɨɣɫɬɜɚ�ɪɟɝɟɧɟɪɚɰɢɢ� 
x ɝɢɞɪɚɜɥɢɱɟɫɤɭɸ�ɢ�ɷɥɟɤɬɪɢɱɟɫɤɭɸ�©ɨɛɜɹɡɤɢª� 
x ɭɫɬɪɨɣɫɬɜɚ�ɭɩɪɚɜɥɟɧɢɹ�ɢ�ɤɨɧɬɪɨɥɹ�[6]. 

ɉɪɢɜɟɞɟɧɨ� ɫɨɜɟɪɲɟɧɫɬɜɨɜɚɧɢɟ� ɬɟɯɧɨɥɨɝɢɱɟɫɤɨɝɨ� ɩɪɨɰɟɫɫɚ� ɨɱɢɫɬɤɢ�
ɰɢɚɧɫɨɞɟɪɠɚɳɢɯ� ɫɬɨɤɨɜ�� ɨɛɟɫɩɟɱɢɜɚɸɳɟɟ� ɜɨɡɜɪɚɬ� ɫɬɨɱɧɨɣ� ɜɨɞɵ� ɜ�
ɩɪɨɢɡɜɨɞɫɬɜɨ�� Ⱦɨɫɬɢɝɚɟɬɫɹ� ɫɨɜɟɪɲɟɧɫɬɜɨɜɚɧɢɟ� ɩɪɨɰɟɫɫɚ� ɡɚ� ɫɱɟɬ�
ɢɫɩɨɥɶɡɨɜɚɧɢɹ�ɞɥɹ�ɨɱɢɫɬɤɢ�ɜɨɞɵ�ɢɨɧɨɨɛɦɟɧɧɨɣ�ɭɫɬɚɧɨɜɤɢ� 

 
Ʌɢɬɟɪɚɬɭɪɚ 

 
1. ɋɩɨɫɨɛɵ� ɩɪɨɢɡɜɨɞɫɬɜɚ� ɰɢɚɧɢɞɚ� ɧɚɬɪɢɹ�Ɋɟɠɢɦ� ɞɨɫɬɭɩɚ��

http://www.newchemistry.ru/letter.php?n_id=6492&cat_id=&page_id=2 
2. ɊȾ� ��-421-��� Ɇɟɬɨɞɢɱɟɫɤɢɟ� ɭɤɚɡɚɧɢɹ� ɩɨ� ɩɪɨɜɟɞɟɧɢɸ� ɞɢɚɝɧɨɫɬɢɪɨɜɚɧɢɹ�

ɬɟɯɧɢɱɟɫɤɨɝɨ� ɫɨɫɬɨɹɧɢɹ� ɢ� ɨɩɪɟɞɟɥɟɧɢɸ� ɨɫɬɚɬɨɱɧɨɝɨ� ɫɪɨɤɚ� ɫɥɭɠɛɵ� ɫɨɫɭɞɨɜ� ɢ�
ɚɩɩɚɪɚɬɨɜ�� ɇɨɪɦɚɬɢɜɧɵɟ� ɞɨɤɭɦɟɧɬɵ� ɜ� ɫɮɟɪɟ� ɞɟɹɬɟɥɶɧɨɫɬɢ� Ɏɟɞɟɪɚɥɶɧɨɣ� ɫɥɭɠɛɵ� ɩɨ�
ɷɤɨɥɨɝɢɱɟɫɤɨɦɭ�� ɬɟɯɧɨɥɨɝɢɱɟɫɤɨɦɭ� ɢ� ɚɬɨɦɧɨɦɭ� ɧɚɞɡɨɪɭ�� - ɋɟɪɢɹ� ���� Ⱦɨɤɭɦɟɧɬɵ�
ɦɟɠɨɬɪɚɫɥɟɜɨɝɨ�ɩɪɢɦɟɧɟɧɢɹ�ɩɨ�ɜɨɩɪɨɫɚɦ�ɩɪɨɦɵɲɥɟɧɧɨɣ�ɛɟɡɨɩɚɫɧɨɫɬɢ�ɢ�ɨɯɪɚɧɵ�ɧɟɞɪ��
ȼɵɩɭɫɤ�����- 2-ɟ�ɢɡɞ���ɢɫɩɪ��- Ɇ�� ɁȺɈ�ɇɌɐ�ɉȻ�������ɝ� 

3. API RP 580 Risk-Based Inspection, Third Edition, Washington 2016.  

http://www.newchemistry.ru/letter.php?n_id=6492&cat_id=&page_id=2
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4. API RP 581 Risk-Based Inspection Technology, Third Edition, Washington 2016.  
5. API RP 571 Damage Mechanisms Affecting Fixed Equipment in the Refining 

Industry, Second Edition, Washington 2011.  
6. Ɇɚɬɟɪɢɚɥɵ�ɨ�ɫɨɜɪɟɦɟɧɧɵɯ�ɬɟɯɧɨɥɨɝɢɹɯ��ɤɨɦɩɥɟɤɬɵ�ɭɦɹɝɱɟɧɢɹ 
Ɋɟɠɢɦ�ɞɨɫɬɭɩɚ��http://e-energy.kz/texnologii/komplekty-umyagcheniya 
 

 
Ⱥ�ɋ��Ⱦɟɝɬɟɜɚ��ȿ�ɂ��Ɍɢɯɨɦɢɪɨɜɚ��Ɂ�Ⱥ� ɋɢɦɨɧɨɜɚ 

 
ɋɚɪɚɬɨɜɫɤɢɣ�ɝɨɫɭɞɚɪɫɬɜɟɧɧɵɣ�ɬɟɯɧɢɱɟɫɤɢɣ�ɭɧɢɜɟɪɫɢɬɟɬ 

ɢɦɟɧɢ�Ƚɚɝɚɪɢɧɚ�ɘ�Ⱥ. 
 

ɆȿɇȾȿɅȿȿȼɋɄȺə�ɗɄɈɅɈȽɂɑȿɋɄȺə�ɗɄɋɉȿȾɂɐɂə 
ȻȺɃɄȺɅ-������ɈɉɕɌ�ɇȺɍɑɇɕɏ�ɂɋɋɅȿȾɈȼȺɇɂɃ� 

ɂ�ɗɄɈɅɈȽɂɑȿɋɄɈȽɈ�ɈȻɊȺɁɈȼȺɇɂə� 
ȼ�ȻȺɃɄȺɅɖɋɄɈɆ�ɁȺɉɈȼȿȾɇɂɄȿ 

 
ɍɱɚɫɬɧɢɤɢ�©Ɇɟɧɞɟɥɟɟɜɫɤɨɣ�ɷɤɨɥɨɝɢɱɟɫɤɨɣ�ɷɤɫɩɟɞɢɰɢɢ��Ȼɚɣɤɚɥ�����ª�ɜ�ɫɟɧɬɹɛɪɟ�

ɩɨɫɟɬɢɥɢ Ȼɚɣɤɚɥɶɫɤɢɣ� ɡɚɩɨɜɟɞɧɢɤ�� ɝɞɟ� ɩɪɨɜɟɥɢ� ɫɪɚɜɧɢɬɟɥɶɧɵɟ� ɢɫɫɥɟɞɨɜɚɧɢɹ ɜ�
ɚɤɜɚɬɨɪɢɢ� Ȼɚɣɤɚɥɚ�� ɧɚ� ɩɪɢɪɨɞɧɨɣ� ɬɟɪɪɢɬɨɪɢɢ� ɢ� ɬɟɪɪɢɬɨɪɢɢ ɛɵɜɲɟɝɨ� Ȼɚɣɤɚɥɶɫɤɨɝɨ�
ɰɟɥɥɸɥɨɡɧɨ-ɛɭɦɚɠɧɨɝɨ� ɤɨɦɛɢɧɚɬɚ� ɉɨɡɧɚɤɨɦɢɥɢɫɶ� ɫ� ɧɚɩɪɚɜɥɟɧɢɟɦ� ɪɚɛɨɬ� ɜ�
Ȼɚɣɤɚɥɶɫɤɨɦ� ɡɚɩɨɜɟɞɧɢɤɟ� ɩɨ� ɫɨɯɪɚɧɟɧɢɸ� ɭɧɢɤɚɥɶɧɵɯ� ɢ� ɬɢɩɢɱɧɵɯ� ɩɪɢɪɨɞɧɵɯ�
ɤɨɦɩɥɟɤɫɨɜ�ɜ�Ɋɟɫɩɭɛɥɢɤɟ�Ȼɭɪɹɬɢɹ��ɫ ɨɛɴɟɤɬɚɦɢ ɧɚɭɱɧɨɝɨ�ɢ�ɷɤɨɥɨɝɨ-ɩɪɨɫɜɟɬɢɬɟɥɶɫɤɨɝɨ�
ɧɚɡɧɚɱɟɧɢɹ��Ɉɩɵɬ�ɩɪɨɜɟɞɟɧɧɵɯ�ɧɚɭɱɧɵɯ�ɢɫɫɥɟɞɨɜɚɧɢɣ�ɢ�ɩɨɥɭɱɟɧɧɨɝɨ�ɷɤɨɥɨɝɢɱɟɫɤɨɝɨ�
ɨɛɪɚɡɨɜɚɧɢɹ ɩɪɢɜɟɞɟɧɵ�ɜ�ɫɬɚɬɶɟ� 

Ʉɥɸɱɟɜɵɟ� ɫɥɨɜɚ� Ɇɟɧɞɟɥɟɟɜɫɤɚɹ� ɷɤɨɥɨɝɢɱɟɫɤɚɹ� ɷɤɫɩɟɞɢɰɢɹ�� Ȼɚɣɤɚɥɶɫɤɢɣ�
ɡɚɩɨɜɟɞɧɢɤ��ɧɚɭɱɧɵɟ�ɢɫɫɥɟɞɨɜɚɧɢɹ��ɷɤɨɥɨɝɢɱɟɫɤɨɟ�ɩɪɨɫɜɟɳɟɧɢɟ� 

ȼɜɟɞɟɧɢɟ 
ȼ� ©Ƚɨɞ� ɧɚɭɤɢ� ɢ� ɬɟɯɧɨɥɨɝɢɣª ɜ� Ɋɨɫɫɢɣɫɤɨɣ� Ɏɟɞɟɪɚɰɢɢ� ɢ� ©Ƚɨɞ�

Ȼɚɣɤɚɥɚª� ɜ� ɂɪɤɭɬɫɤɨɣ� ɨɛɥɚɫɬɢ� ɊɎ� ɫɨɫɬɨɹɥɚɫɶ� ©Ɇɟɧɞɟɥɟɟɜɫɤɚɹ�
ɷɤɨɥɨɝɢɱɟɫɤɚɹ ɷɤɫɩɟɞɢɰɢɹ�� Ȼɚɣɤɚɥ� ����ª� ɩɪɢ� ɩɨɞɞɟɪɠɤɟ� Ɏɟɞɟɪɚɥɶɧɨɝɨ�
ɷɤɨɥɨɝɢɱɟɫɤɨɝɨ� ɨɩɟɪɚɬɨɪɚ� �ɎȽɍɉ� ©ɎɗɈª��� ɫɟɬɢ� ɂɧɮɨɪɦɚɰɢɨɧɧɵɯ�
ɰɟɧɬɪɨɜ� ɩɨ� ɚɬɨɦɧɨɣ� ɷɧɟɪɝɢɢ�� ɂɪɤɭɬɫɤɨɝɨ� ɨɛɥɚɫɬɧɨɝɨ� ɨɬɞɟɥɟɧɢɹ�
ȼɫɟɪɨɫɫɢɣɫɤɨɝɨ� ɨɛɳɟɫɬɜɚ� ɨɯɪɚɧɵ� ɩɪɢɪɨɞɵ� ɢ� ɧɚɭɱɧɨ-ɨɛɪɚɡɨɜɚɬɟɥɶɧɨɝɨ�
ɤɨɧɫɨɪɰɢɭɦɚ� ©ɉɟɪɟɞɨɜɵɟ� ɗɤɨɌɟɯɧɨɥɨɝɢɢª [1]�� ȼ� ɷɤɫɩɟɞɢɰɢɢ� ɩɪɢɧɹɥɢ�
ɭɱɚɫɬɢɟ�ɲɤɨɥɶɧɢɤɢ�©ɦɟɧɞɟɥɟɟɜɫɤɢɯª�ɤɥɚɫɫɨɜ�ɢɡ�ɋɚɪɚɬɨɜɫɤɨɣ��Ʉɢɪɨɜɫɤɨɣ��
Ʉɭɪɝɚɧɫɤɨɣ�� ɇɢɠɟɝɨɪɨɞɫɤɨɣ� ɢ� ɂɪɤɭɬɫɤɨɣ� ɨɛɥɚɫɬɟɣ�� ɍɞɦɭɪɬɫɤɨɣ�
Ɋɟɫɩɭɛɥɢɤɢ�� ɱɶɢ� ɢɫɫɥɟɞɨɜɚɬɟɥɶɫɤɢɟ� ɩɪɨɟɤɬɵ ɡɚɧɹɥɢ� ɩɪɢɡɨɜɵɟ� ɦɟɫɬɚ� ɜ�
ɮɢɧɚɥɟ�ɜɫɟɪɨɫɫɢɣɫɤɨɝɨ�ɤɨɧɤɭɪɫɚ��ȼ�ɫɨɫɬɚɜɟ�ɞɟɥɟɝɚɰɢɢ�ɨɬ�ɤɚɠɞɨɝɨ�ɪɟɝɢɨɧɚ�
ɜɦɟɫɬɟ� ɫɨ� ɲɤɨɥɶɧɢɤɚɦɢ� ɛɵɥɢ� ɢɯ� ɭɱɢɬɟɥɹ� ɢ� ɧɚɫɬɚɜɧɢɤɢ� ± ɫɬɭɞɟɧɬɵ� ɢɡ�
ɜɭɡɨɜ�� ɭɱɚɫɬɜɭɸɳɢɯ� ɜ� ɩɪɨɝɪɚɦɦɟ� ©ɦɟɧɞɟɥɟɟɜɫɤɢɯª� ɤɥɚɫɫɨɜ�� ɋ� �� ɩɨ� ���
ɫɟɧɬɹɛɪɹ� ɩɪɨɲɥɢ� ɦɟɪɨɩɪɢɹɬɢɹ� ɷɤɫɩɟɞɢɰɢɢ�� ɰɟɥɶɸ� ɤɨɬɨɪɨɣ� ɹɜɥɹɥɚɫɶ�
ɩɨɩɭɥɹɪɢɡɚɰɢɹ�ɷɤɨɥɨɝɢɱɟɫɤɨɝɨ�ɦɵɲɥɟɧɢɹ�ɭ�ɫɬɭɞɟɧɬɨɜ�ɢ�ɲɤɨɥɶɧɢɤɨɜ�ɱɟɪɟɡ�
ɩɨɧɢɦɚɧɢɟ� ɰɟɧɧɨɫɬɢ� ɢ� ɜɡɚɢɦɨɫɜɹɡɢ� ɜɫɟɯ� ɷɥɟɦɟɧɬɨɜ� ɷɤɨɫɢɫɬɟɦɵ�
ɩɪɢɪɨɞɵ [2]. 

http://e-energy.kz/texnologii/komplekty-umyagcheniya
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ɉɪɨɝɪɚɦɦɚ� Ɇɟɧɞɟɥɟɟɜɫɤɨɣ� ɷɤɨɥɨɝɢɱɟɫɤɨɣ� ɷɤɫɩɟɞɢɰɢɢ�
ɩɪɟɞɭɫɦɚɬɪɢɜɚɥɚ�ɬɟɦɚɬɢɱɟɫɤɢɟ�ɞɧɢ��©Ȼɢɨɪɚɡɧɨɨɛɪɚɡɢɟª��©Ƚɢɞɪɨɷɤɨɥɨɝɢɹª��
©Ⱥɧɬɪɨɩɨɝɟɧɧɨɟ� ɜɨɡɞɟɣɫɬɜɢɟª�� ȼ� ɷɬɢ� ɞɧɢ� ɭɱɚɫɬɧɢɤɢ� ɷɤɫɩɟɞɢɰɢɢ�
ɩɪɨɜɨɞɢɥɢ� ɫɨɛɫɬɜɟɧɧɵɟ� ɢɫɫɥɟɞɨɜɚɧɢɹ� ɜ� ɚɤɜɚɬɨɪɢɢ� ɢ� ɧɚ� ɛɟɪɟɝɭ� ɨɡɟɪɚ�
Ȼɚɣɤɚɥ, ɧɚ�ɬɟɪɪɢɬɨɪɢɢ Ȼɚɣɤɚɥɶɫɤɨɝɨ�ɰɟɥɥɸɥɨɡɧɨ-ɛɭɦɚɠɧɨɝɨ�ɤɨɦɛɢɧɚɬɚ[3]. 
ȼ Ȼɚɣɤɚɥɶɫɤɨɦ� ɡɚɩɨɜɟɞɧɢɤɟ� ɫɨɬɪɭɞɧɢɤɢ� ɨɬɞɟɥɨɜ� ɧɚɭɤɢ� ɢ� ɷɤɨɥɨɝɢɱɟɫɤɨɝɨ�
ɩɪɨɫɜɟɳɟɧɢɹ� ɩɪɨɜɟɥɢ� ɞɥɹ� ɭɱɚɫɬɧɢɤɨɜ� ɷɤɫɩɟɞɢɰɢɢ� ɷɤɫɤɭɪɫɢɢ� ɩɨ�
ɷɤɨɥɨɝɢɱɟɫɤɢɦ� ɬɪɨɩɚɦ�� ɨɪɝɚɧɢɡɨɜɚɥɢ� ɞɢɫɤɭɫɫɢɢ� ɧɚ� ɬɟɦɭ� ɫɨɯɪɚɧɟɧɢɹ�
ɛɢɨɪɚɡɧɨɨɛɪɚɡɢɹ� ɧɚ� ɨɫɨɛɨ� ɨɯɪɚɧɹɟɦɵɯ� ɩɪɢɪɨɞɧɵɯ� ɬɟɪɪɢɬɨɪɢɹɯ� ɊɎ�� Ɉ�
ɧɚɭɱɧɵɯ� ɢɫɫɥɟɞɨɜɚɧɢɹɯ� ɢ� ɷɤɨɥɨɝɢɱɟɫɤɨɦ� ɩɪɨɫɜɟɳɟɧɢɢ� ɜ� Ȼɚɣɤɚɥɶɫɤɨɦ�
ɡɚɩɨɜɟɞɧɢɤɟ ɞɚɥɟɟ�� 

Ɉ�ɞɟɹɬɟɥɶɧɨɫɬɢ�Ȼɚɣɤɚɥɶɫɤɨɝɨ�ɡɚɩɨɜɟɞɧɢɤɚ 
ɋɨɬɪɭɞɧɢɤɢ� Ȼɚɣɤɚɥɶɫɤɨɝɨ� ɡɚɩɨɜɟɞɧɢɤɚ� ɜɟɞɭɬ� ɚɤɬɢɜɧɭɸ� ɪɚɛɨɬɭ� ɩɨ�

ɷɤɨɩɪɨɫɜɟɳɟɧɢɸ� ɧɚɫɟɥɟɧɢɹ� ɢ� ɪɚɡɜɢɬɢɸ� ɩɨɡɧɚɜɚɬɟɥɶɧɨɝɨ� ɬɭɪɢɡɦɚ�� ȼ�
ɪɚɦɤɚɯ� ɬɟɦɚɬɢɱɟɫɤɨɝɨ� ɞɧɹ� ©Ȼɢɨɪɚɡɧɨɨɛɪɚɡɢɟª� Ɇɟɧɞɟɥɟɟɜɫɤɨɣ�
ɷɤɨɥɨɝɢɱɟɫɤɨɣ� ɷɤɫɩɟɞɢɰɢɢ� ɭɱɚɫɬɧɢɤɢ� ɩɨɫɟɬɢɥɢ� ɷɤɨɥɨɝɢɱɟɫɤɭɸ� ɬɪɨɩɭ�
©Ʉɟɞɪɨɜɚɹ� ɚɥɥɟɹª�� ɫɬɚɧɰɢɸ� ɤɨɥɶɰɟɜɚɧɢɹ� ɩɬɢɰ� ©Ȼɚɣɤɚɥɶɫɤɚɹª�� ɦɭɡɟɣɧɵɟ�
ɤɨɦɩɥɟɤɫɵ� ©ɇɚɬɭɪɚɥɢɫɬ� ɧɚ� Ȼɚɣɤɚɥɟª�� ©Ɇɭɡɟɣ� ɩɪɢɪɨɞɵª� ɢ� ɬɟɦɚɬɢɱɟɫɤɢɟ�
ɜɵɫɬɚɜɤɢ�ɜɢɡɢɬ-ɰɟɧɬɪɚ�©Ȼɚɣɤɚɥ�ɡɚɩɨɜɟɞɧɵɣª� 

ɗɤɨɥɨɝɢɱɟɫɤɚɹ� ɬɪɨɩɚ� ©Ʉɟɞɪɨɜɚɹ� ɚɥɥɟɹª� ɫ� ɞɟɪɟɜɹɧɧɵɦ� ɧɚɫɬɢɥɨɦ��
ɩɨɫɬɪɨɟɧɧɚɹ� ɫɨɬɪɭɞɧɢɤɚɦɢ� ɢ� ɜɨɥɨɧɬɟɪɚɦɢ� Ȼɚɣɤɚɥɶɫɤɨɝɨ� ɡɚɩɨɜɟɞɧɢɤɚ��
ɩɨɡɜɨɥɹɟɬ� ɩɨɡɧɚɤɨɦɢɬɶɫɹ� ɫ� ɪɚɫɬɢɬɟɥɶɧɵɦ� ɦɢɪɨɦ� ɩɪɢɛɚɣɤɚɥɶɫɤɢɯ� ɬɟɪɪɚɫ�
ɩɪɟɞɝɨɪɢɣ� ɏɚɦɚɪ-Ⱦɚɛɚɧɚ� �ɪɢɫ�� ���� Ɍɪɨɩɚ� ɫɥɟɞɭɟɬ� ɩɨ� ɤɟɞɪɨɜɨɦɭ� ɥɟɫɭ� ɢ�
ɛɟɪɟɡɨɜɵɦ�ɪɨɳɚɦ�ɢ�ɜɵɜɨɞɢɬ�ɤ�ɨɬɤɪɵɬɨɦɭ�ɩɪɨɫɬɪɚɧɫɬɜɭ�ɜɟɪɯɨɜɨɝɨ�ɛɨɥɨɬɚ��
ȼɞɨɥɶ�ɬɪɨɩɵ�ɪɚɫɬɭɬ�ɛɨɥɟɟ�����ɜɢɞɨɜ�ɜɵɫɲɢɯ�ɫɨɫɭɞɢɫɬɵɯ�ɪɚɫɬɟɧɢɣ�� 

 
Ɋɢɫ�����ɉɪɨɯɨɠɞɟɧɢɟ�ɦɚɪɲɪɭɬɚ�ɷɤɨɥɨɝɢɱɟɫɤɨɣ�ɬɪɨɩɵ�©Ʉɟɞɪɨɜɚɹ�ɚɥɥɟɹª�Ȼɚɣɤɚɥɶɫɤɨɝɨ�

ɡɚɩɨɜɟɞɧɢɤɚ�ɭɱɚɫɬɧɢɤɚɦɢ�Ɇɟɧɞɟɥɟɟɜɫɤɨɣ�ɷɤɨɥɨɝɢɱɟɫɤɨɣ�ɷɤɫɩɟɞɢɰɢɢ 
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ɑɚɫɬɶ� ɨɛɢɬɚɬɟɥɟɣ� ɬɪɨɩɵ� ɹɜɥɹɟɬɫɹ� ɷɧɞɟɦɢɤɚɦɢ�� ɪɟɥɢɤɬɚɦɢ�� ɚ� ɬɚɤɠɟ�
ɪɟɞɤɢɦɢ�ɜɢɞɚɦɢ��ɡɚɧɟɫɟɧɧɵɦɢ�ɜ�Ʉɪɚɫɧɭɸ�ɤɧɢɝɭ[4]��ɋ����ɜɢɞɚɦɢ�ɪɚɫɬɟɧɢɣ��
ɧɚɢɛɨɥɟɟ� ɪɚɫɩɪɨɫɬɪɚɧɟɧɧɵɯ� ɜ� ɥɟɫɧɨɦ� ɢ� ɛɨɥɨɬɧɨɦ� ɫɨɨɛɳɟɫɬɜɚɯ�
ɩɪɢɛɚɣɤɚɥɶɫɤɢɯ� ɬɟɪɪɚɫ�� ɝɨɫɬɟɣ� ɬɪɨɩɵ� ɡɧɚɤɨɦɢɬ©Ʉɪɚɬɤɢɣ� ɩɨɥɟɜɨɣ�
ɨɩɪɟɞɟɥɢɬɟɥɶ�ɪɚɫɬɟɧɢɣ�Ȼɚɣɤɚɥɶɫɤɨɝɨ�ɡɚɩɨɜɟɞɧɢɤɚª�Ƚɚɦɨɜɚ�������. 

ɋɬɚɧɰɢɹ�ɤɨɥɶɰɟɜɚɧɢɹ�ɩɬɢɰ�©Ȼɚɣɤɚɥɶɫɤɚɹª�± ɷɬɨ�ɤɨɦɩɥɟɤɫɧɵɣ�ɨɛɴɟɤɬ��
ɧɚ� ɛɚɡɟ� ɤɨɬɨɪɨɝɨ� ɜɟɞɟɬɫɹ� ɤɚɤ ɧɚɭɱɧɚɹ�� ɬɚɤ ɢ� ɩɪɨɫɜɟɬɢɬɟɥɶɫɤɚɹ� ɪɚɛɨɬɚ. 
Ɉɪɧɢɬɨɥɨɝɢ� ɫɬɚɧɰɢɢ� ɞɟɦɨɧɫɬɪɢɪɭɸɬ� ɬɭɪɢɫɬɚɦ ɜɟɫɶ� ɩɪɨɰɟɫɫ� ɦɟɱɟɧɢɹ�
ɩɬɢɰɵ�± ɨɬ�ɩɨɢɦɤɢ�ɢ�ɧɚɞɟɜɚɧɢɹ�ɤɨɥɶɰɚ�ɞɨ�ɦɨɦɟɧɬɚ�ɜɵɩɭɫɤɚ�ɩɬɢɰɵ (ɪɢɫ����.  

 

 
 

Ɋɢɫ�����Ⱦɟɦɨɧɫɬɪɚɰɢɹ�ɩɪɨɰɟɫɫɚ�ɤɨɥɶɰɟɜɚɧɢɹ�ɩɬɢɰɵ�ɭɱɚɫɬɧɢɤɚɦ�Ɇɟɧɞɟɥɟɟɜɫɤɨɣ�
ɷɤɨɥɨɝɢɱɟɫɤɨɣ�ɷɤɫɩɟɞɢɰɢɢ�ɜ�ɪɚɦɤɚɯ�ɷɤɫɤɭɪɫɢɢ�ɧɚ�ɫɬɚɧɰɢɸ�ɤɨɥɶɰɟɜɚɧɢɹ�ɩɬɢɰ�

©Ȼɚɣɤɚɥɶɫɤɚɹª 
ɋɩɟɰɢɚɥɶɧɵɟ� ɥɟɝɤɢɟ� ɤɨɥɶɰɚ� �ɚɥɸɦɢɧɢɟɜɵɟ�� ɩɥɚɫɬɢɤɨɜɵɟ�� ɢɦɟɸɬ�

ɧɟɩɨɜɬɨɪɢɦɵɣ�ɧɨɦɟɪ��Ⱦɚɧɧɵɣ�ɫɩɨɫɨɛ�ɨɫɧɨɜɚɧ�ɧɚ�ɫɨɨɛɳɟɧɢɹɯ�ɨ�ɩɨɜɬɨɪɧɵɯ�
ɨɬɥɨɜɚɯ�ɩɬɢɰɵ�± ɜɨɡɜɪɚɬɚɯ��ɉɨ�ɞɚɧɧɵɦ�ɜɨɡɜɪɚɬɨɜ�ɭɱɟɧɵɟ�ɦɨɝɭɬ�ɫɨɫɬɚɜɢɬɶ�
ɤɚɪɬɢɧɭ� ɦɢɝɪɚɰɢɢ� ɜɢɞɚ�� ɭɡɧɚɬɶ� ɦɟɫɬɚ ɝɧɟɡɞɨɜɚɧɢɹ� ɢ� ɩɪɨɞɨɥɠɢɬɟɥɶɧɨɫɬɶ�
ɠɢɡɧɢ�ɩɬɢɰɵ�[5]. 

Ƚɨɫɬɟɣ�ɧɚ�ɨɛɴɟɤɬɟ�ɡɧɚɤɨɦɹɬ�ɫ�ɞɜɭɦɹ�ɬɢɩɚɦɢ�ɥɨɜɭɲɟɤ�± ɪɵɛɚɱɢɧɫɤɨɣ�
ɥɨɜɭɲɤɨɣ� ɢ� ɥɨɜɭɲɤɨɣ� ©ɉɚɭɬɢɧɧɵɟ� ɫɟɬɢª�� Ɋɵɛɚɱɢɧɫɤɚɹ� ɥɨɜɭɲɤɚ� ɩɨɯɨɠɚ�
ɧɚ� ɪɵɛɨɥɨɜɧɵɣ� ɬɪɚɥ�� ɭɫɬɚɧɨɜɥɟɧɧɵɣ� ɧɚ� ɡɟɦɥɟ�� ɫ� ɜɵɫɨɬɨɣ� ɜɯɨɞɚ� ��� ɦ� ɢ�
ɲɢɪɢɧɨɣ� ɨɤɨɥɨ� ��� ɦ �ɪɢɫ�� ���� ɉɨɫɬɟɩɟɧɧɨ� ɥɨɜɭɲɤɚ� ɫɭɠɚɟɬɫɹ� ɢ�
ɡɚɤɚɧɱɢɜɚɟɬɫɹ�ɧɟɛɨɥɶɲɨɣ� ɤɥɟɬɤɨɣ ± ɩɪɢɟɦɧɨɣ�ɤɚɦɟɪɨɣ�� ɤɭɞɚ� ɢ� ɩɨɩɚɞɚɸɬ�
ɩɬɢɰɵ��Ɍɚɤɢɟ�ɥɨɜɭɲɤɢ�ɢɫɩɨɥɶɡɭɸɬɫɹ�ɞɥɹ�ɨɬɥɨɜɚ�ɩɬɢɰ�ɜ�ɦɟɫɬɚɯ�ɦɚɫɫɨɜɵɯ�
ɦɢɝɪɚɰɢɣ� ©ɉɚɭɬɢɧɧɵɟ�ɫɟɬɢª�ɩɪɟɞɫɬɚɜɥɹɸɬ ɫɨɛɨɣ�ɫɬɟɧɤɭ�ɢɡ�ɦɹɝɤɨɣ�ɫɟɬɤɢ�ɫ�
ɤɚɪɦɚɧɚɦɢ��ɪɚɫɬɹɧɭɬɭɸ�ɧɚ�ɞɜɭɯ�ɲɟɫɬɚɯ� ɋ������ɩɨ������ɝɝ��ɧɚ�Ȼɚɣɤɚɥɶɫɤɨɣ�
ɫɬɚɧɰɢɢ� ɤɨɥɶɰɟɜɚɧɢɹ� ɛɵɥɚ� ɨɤɨɥɶɰɨɜɚɧɚ� ������ ɨɫɨɛɶ� ���� ɜɢɞɨɜ� ɩɬɢɰ[5]. 
Ȼɥɚɝɨɞɚɪɹ� ɨɬɥɨɜɚɦ� ɨɬɦɟɱɟɧɵ� ɜɢɞɵ� ɩɬɢɰ�� ɹɜɥɹɸɳɢɟɫɹ� ɧɨɜɵɦɢ� ɞɥɹ�
ɡɚɩɨɜɟɞɧɢɤɚ��ɛɭɥɚɧɵɣ�ɠɭɥɚɧ��ɥɚɬ��Laniusis abellinus), ɛɥɟɞɧɚɹ�ɛɟɪɟɝɨɜɭɲɤɚ�
(ɥɚɬ�� Ripara diluta��� ɢɧɞɢɣɫɤɚɹ� ɤɚɦɵɲɟɜɤɚ� �ɥɚɬ�� Acrocephalus agricola), 
ɤɚɦɵɲɨɜɤɚ-ɛɚɪɫɭɱɨɤ��ɥɚɬ��Acrocephalus schoenobaenus) [5]. Ⱦɥɹ�ɪɚɛɨɬɵ�ɧɚ�
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ɫɬɚɧɰɢɢ� ɤɨɥɶɰɟɜɚɧɢɹ� Ȼɚɣɤɚɥɶɫɤɢɣ� ɡɚɩɨɜɟɞɧɢɤ� ɚɤɬɢɜɧɨ� ɩɪɢɜɥɟɤɚɟɬ�
ɜɨɥɨɧɬɟɪɨɜ��ɤɚɤ�ɢɡ�Ɋɨɫɫɢɢ��ɬɚɤ ɢ�ɢɡ-ɡɚ�ɪɭɛɟɠɚ� 

 

 
 

Ɋɢɫ�����Ɋɵɛɚɱɢɧɫɤɚɹ�ɥɨɜɭɲɤɚ�ɫɬɚɧɰɢɢ�ɤɨɥɶɰɟɜɚɧɢɹ�ɩɬɢɰ�©Ȼɚɣɤɚɥɶɫɤɚɹª 
 
©Ɇɭɡɟɣ� ɩɪɢɪɨɞɵª�� ɧɚɩɪɨɬɢɜ�� ɩɪɟɞɥɚɝɚɟɬ� ɩɨɫɟɬɢɬɟɥɹɦ� ɜɵɫɬɚɜɤɭ� ɜ�

ɬɪɚɞɢɰɢɨɧɧɨɦ� ɞɥɹ� ɟɫɬɟɫɬɜɟɧɧɨ-ɧɚɭɱɧɵɯ ɦɭɡɟɟɜ� ɮɨɪɦɚɬɟ�� Ɉɛɲɢɪɧɚɹ�
ɡɨɨɥɨɝɢɱɟɫɤɚɹ�ɤɨɥɥɟɤɰɢɹ�ɢ�ɝɟɪɛɚɪɢɢ�ɞɟɦɨɧɫɬɪɢɪɭɸɬ�ɛɨɝɚɬɫɬɜɨ�ɩɪɢɪɨɞɧɵɯ�
ɤɨɦɩɥɟɤɫɨɜ�ɡɚɩɨɜɟɞɧɢɤɚ� 

Ɍɟɦɚɬɢɱɟɫɤɢɟ� ɦɭɡɟɣɧɵɟ� ɜɵɫɬɚɜɤɢ� ɜɢɡɢɬ-ɰɟɧɬɪɚ� ©Ȼɚɣɤɚɥ�
ɡɚɩɨɜɟɞɧɵɣª�ɩɨɫɜɹɳɟɧɵ�ɨɡɟɪɭ�Ȼɚɣɤɚɥ��ɟɝɨ�ɢɫɬɨɪɢɢ ɢ�ɨɛɢɬɚɬɟɥɹɦ��ȼɢɬɪɢɧɵ�
ɦɭɡɟɣɧɨɝɨ� ɤɨɦɩɥɟɤɫɚ ©ɫɬɟɩɧɨɣ� ɩɨɹɫª�� ©ɥɭɝɚ� ɢ� ɛɨɥɨɬɚª�� ©ɝɨɪɧɨ-ɬɚɟɠɧɵɟ�
ɥɟɫɚ� �ɬɟɦɧɨɯɜɨɣɧɵɟ� ɢ� ɫɜɟɬɥɨɯɜɨɣɧɵɟ�ª�� ©ɚɥɶɩɢɣɫɤɢɟ� ɥɭɝɚ� ɢ� ɝɨɪɧɵɟ�
ɬɭɧɞɪɵª� ɩɨɫɜɹɳɟɧɵ� ɢɡɭɱɟɧɢɸ� ɩɪɢɪɨɞɧɵɯ� ɡɨɧ�� ȼɧɢɦɚɧɢɟ� ɩɨɫɟɬɢɬɟɥɟɣ�
ɜɢɡɢɬ-ɰɟɧɬɪɚ� ɨɫɨɛɟɧɧɨ� ɩɪɢɜɥɟɤɚɟɬ� ɢɧɬɟɪɚɤɬɢɜɧɚɹ� ɤɚɪɬɚ� ɨɡɟɪɚ� Ȼɚɣɤɚɥ��
ɹɜɥɹɸɳɚɹɫɹ�ɰɟɧɬɪɨɦ�ɤɨɦɩɨɡɢɰɢɢ��ɪɢɫ����� 

ȼɵɜɨɞɵ 
Ȼɚɣɤɚɥɶɫɤɢɣ� ɡɚɩɨɜɟɞɧɢɤ� ɨɛɥɚɞɚɟɬ� ɫɨɜɪɟɦɟɧɧɨɣ� ɧɚɭɱɧɨɣ� ɢ�

ɬɭɪɢɫɬɢɱɟɫɤɨɣ� ɢɧɮɪɚɫɬɪɭɤɬɭɪɨɣ�� ɨɤɚɡɵɜɚɟɬ� ɫɨɞɟɣɫɬɜɢɟ� ɜ� ɩɨɞɝɨɬɨɜɤɟ�
ɧɚɭɱɧɵɯ� ɤɚɞɪɨɜ�� ɫɩɟɰɢɚɥɢɫɬɨɜ� ɢ� ɜɨɥɨɧɬɟɪɨɜ� ɜ� ɨɛɥɚɫɬɢ� ɨɯɪɚɧɵ�
ɨɤɪɭɠɚɸɳɟɣ� ɫɪɟɞɵ�� Ȼɨɥɶɲɨɟ� ɜɧɢɦɚɧɢɟ� ɜ� ɡɚɩɨɜɟɞɧɢɤɟ� ɭɞɟɥɹɟɬɫɹ�
ɷɤɨɩɪɨɫɜɟɳɟɧɢɸ� ɧɚɫɟɥɟɧɢɹ� ɢ� ɬɭɪɢɫɬɨɜ�� Ɉɩɵɬ� ɩɨɫɟɳɟɧɢɹ� Ȼɚɣɤɚɥɶɫɤɨɝɨ�
ɡɚɩɨɜɟɞɧɢɤɚ� ɩɨɡɜɨɥɹɟɬ� ɫɞɟɥɚɬɶ� ɜɵɜɨɞɵ� ɨ� ɜɵɫɨɤɨɦ� ɡɧɚɱɟɧɢɢ� ɫɨɯɪɚɧɟɧɢɹ�
ɩɪɢɪɨɞɵ� Ȼɚɣɤɚɥɚ� ɢ� ɧɟɨɛɯɨɞɢɦɨɫɬɢ� ɭɤɪɟɩɥɟɧɢɹ� ɩɨɡɢɰɢɣ� ɷɤɨɥɨɝɢɱɟɫɤɨɝɨ�
ɨɛɪɚɡɨɜɚɧɢɹ�ɧɚ�ɛɚɡɟ�ɨɫɨɛɨ�ɨɯɪɚɧɹɟɦɵɯ�ɩɪɢɪɨɞɧɵɯ�ɬɟɪɪɢɬɨɪɢɣ� 
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ɷɤɫɩɟɞɢɰɢɢ� ɧɚ� Ȼɚɣɤɚɥ� >ɗɥɟɤɬɪɨɧɧɵɣ� ɪɟɫɭɪɫ@�� ± URL: 
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Ⱦ�ɂ� ȿɮɢɦɨɜɚ��Ɉ�ɇ� Ɍɨɪɝɚɲɤɨɜɚ� 
 

ɎȽȻɈɍ�ȼɈ��ɋɚɪɚɬɨɜɫɤɢɣ�ɝɨɫɭɞɚɪɫɬɜɟɧɧɵɣ�ɧɚɰɢɨɧɚɥɶɧɵɣ�
ɢɫɫɥɟɞɨɜɚɬɟɥɶɫɤɢɣ�ɭɧɢɜɟɪɫɢɬɟɬ��ɢɦɟɧɢ�ɇ�Ƚ��ɑɟɪɧɵɲɟɜɫɤɨɝɨ 

 
ɋɌɊɍɄɌɍɊȺ�ɉɈɑȼȿɇɇɈȽɈ�ɁȺɉȺɋȺ�ɋȿɆəɇ�Ʌȿɋɇɕɏ�
ɋɈɈȻɓȿɋɌȼ�ȼ�ɈɄɊȿɋɌɇɈɋɌəɏ�ɉɈɋȿɅɄȺ�ɒɂɏȺɇɕ�

ɋȺɊȺɌɈȼɋɄɈɃ�ɈȻɅȺɋɌɂ 
 

Ɋɚɫɫɦɚɬɪɢɜɚɸɬɫɹ� ɜɨɩɪɨɫɵ� ɨ� ɩɨɱɜɟɧɧɨɦ� ɡɚɩɚɫɟ�ɠɢɡɧɟɫɩɨɫɨɛɧɵɯ� ɫɟɦɹɧ� ɜ� ɥɟɫɧɵɯ�
ɫɨɨɛɳɟɫɬɜɚɯ�ɪɚɣɨɧɚ�ɢɫɫɥɟɞɨɜɚɧɢɹ��ɜɢɞɨɜɨɣ�ɢ�ɤɨɥɢɱɟɫɬɜɟɧɧɵɣ�ɫɨɫɬɚɜ�ɫɟɦɟɧɧɵɯ�ɛɚɧɤɨɜ�ɜ�
ɩɨɱɜɚɯ��ɢɡɭɱɟɧɧɵɯ�ɥɟɫɧɵɯ�ɫɨɨɛɳɟɫɬɜ��ɫɬɪɭɤɬɭɪɚ��ɡɚɩɚɫɚ�ɠɢɡɧɟɫɩɨɫɨɛɧɵɯ�ɫɟɦɹɧ� 

 Ʉɥɸɱɟɜɵɟ� ɫɥɨɜɚ�� Ȼɚɧɤ� ɫɟɦɹɧ�� ɩɨɤɨɣ� ɫɟɦɹɧ�� ɠɢɡɧɟɫɩɨɫɨɛɧɨɫɬɶ�� ɤɨɷɮɮɢɰɢɟɧɬ�
ɀɚɤɤɚɪɚ��ɩɪɨɪɚɫɬɚɧɢɟ� 
 

ɋɟɦɟɧɧɨɣ� ɛɚɧɤ� ɹɜɥɹɟɬɫɹ� ɜɚɠɧɵɦ� ɢ� ɨɛɹɡɚɬɟɥɶɧɵɦ� ɤɨɦɩɨɧɟɧɬɨɦ�
ɩɨɩɭɥɹɰɢɣ� ɭ� ɛɨɥɶɲɢɧɫɬɜɚ� ɜɢɞɨɜ� ɪɚɫɬɟɧɢɣ� >�@�� ɫɥɭɠɢɬ� ɫɜɨɟɨɛɪɚɡɧɵɦ�
ɪɟɡɟɪɜɨɦ� ɨɬɜɟɬɧɵɯ� ɪɟɚɤɰɢɣ� ɫɨɨɛɳɟɫɬɜ� ɧɚ� ɪɚɡɥɢɱɧɵɟ� ɢɡɦɟɧɟɧɢɹ� ɭɫɥɨɜɢɣ�
ɜɧɟɲɧɟɣ� ɫɪɟɞɵ� ɢ� ɚɧɬɪɨɩɨɝɟɧɧɵɟ� ɧɚɪɭɲɟɧɢɹ� >�@�� ȼ� ɫɜɹɡɢ� ɫ� ɷɬɢɦ�
ɢɫɫɥɟɞɨɜɚɧɢɟ� ɩɨɱɜɟɧɧɨɝɨ� ɛɚɧɤɚ� ɫɟɦɹɧ� ɹɜɥɹɟɬɫɹ� ɨɞɧɢɦ� ɢɡ� ɩɟɪɫɩɟɤɬɢɜɧɵɯ�
ɩɨɞɯɨɞɨɜ� ɤ� ɨɰɟɧɤɟ� ɫɨɫɬɨɹɧɢɹ� ɪɚɫɬɢɬɟɥɶɧɨɝɨ ɩɨɤɪɨɜɚ�� ɛɟɡ� ɢɡɭɱɟɧɢɹ�
ɤɨɬɨɪɨɝɨ� ɧɟɜɨɡɦɨɠɧɨ� ɩɨɥɭɱɢɬɶ� ɩɨɞɪɨɛɧɵɟ� ɞɚɧɧɵɟ� ɨ� ɮɭɧɤɰɢɨɧɢɪɨɜɚɧɢɢ�
ɪɚɫɬɢɬɟɥɶɧɵɯ�ɫɨɨɛɳɟɫɬɜ�>�@�� 

ɂɫɫɥɟɞɨɜɚɧɢɟ�ɤɚɱɟɫɬɜɟɧɧɨɝɨ�ɢ�ɤɨɥɢɱɟɫɬɜɟɧɧɨɝɨ�ɫɨɫɬɚɜɚ�ɛɚɧɤɚ�ɫɟɦɹɧ�
ɩɪɨɜɨɞɢɥɨɫɶ� ɜ� ɥɟɫɧɵɯ� ɫɨɨɛɳɟɫɬɜɚɯ� ɩɝɬ�� ɒɢɯɚɧɵ� ȼɨɥɶɫɤɨɝɨ� ɪɚɣɨɧɚ�
ɋɚɪɚɬɨɜɫɤɨɣ� ɨɛɥɚɫɬɢ� ɦɟɬɨɞɨɦ� ɥɚɛɨɪɚɬɨɪɧɨɝɨ� ɩɪɨɪɚɳɢɜɚɧɢɹ� >�@�� Ⱦɥɹ�
ɨɩɪɟɞɟɥɟɧɢɹ�ɜɢɞɨɜɨɣ�ɩɪɢɧɚɞɥɟɠɧɨɫɬɢ�ɢɫɩɨɥɶɡɨɜɚɥɢ�ɨɩɪɟɞɟɥɢɬɟɥɢ�ɜɫɯɨɞɨɜ�
ɪɚɫɬɟɧɢɣ��Ƚɟɨɛɨɬɚɧɢɱɟɫɤɨɟ�ɢɡɭɱɟɧɢɟ�ɥɟɫɧɵɯ�ɮɢɬɨɰɟɧɨɡɨɜ�ɩɪɨɜɨɞɢɥɨɫɶ�ɧɚ�
ɝɟɨɦɨɪɮɨɥɨɝɢɱɟɫɤɢɯ� ɩɪɨɮɢɥɹɯ�� ɨɬɪɚɠɚɸɳɢɯ� ɨɫɧɨɜɧɨɟ� ɪɚɡɧɨɨɛɪɚɡɢɟ�
ɮɢɬɨɰɟɧɨɡɨɜ� ɤɚɠɞɨɝɨ� ɢɡ� ɢɡɭɱɟɧɧɵɯ� ɦɚɫɫɢɜɨɜ� ɩɨ� ɨɛɳɟɩɪɢɧɹɬɵɦ�
ɦɟɬɨɞɢɤɚɦ�� 

Ʌɟɫɧɵɟ�ɮɢɬɨɰɟɧɨɡɵ� ɧɚ� ɤɚɪɛɨɧɚɬɧɵɯ�ɩɨɱɜɚɯ�ɩɪɢɭɪɨɱɟɧɵ� ɤ� ɪɚɡɧɨɦɭ�
ɩɨɥɨɠɟɧɢɸ�ɜ�ɪɟɥɶɟɮɟ�ɢ�ɨɬɥɢɱɚɸɬɫɹ�ɫɬɪɭɤɬɭɪɨɣ�� 

ȼ�ɜɟɪɯɧɟɣ�ɱɚɫɬɢ�ɫɤɥɨɧɚ��ɧɚ�ɩɥɚɤɨɪɟ��ɪɚɫɩɨɥɨɠɟɧ�ɫɨɫɧɹɤ�ɜɟɣɧɢɤɨɜɵɣ��
Ɏɨɪɦɭɥɚ� ɧɚɫɚɠɞɟɧɢɹ� ��� ɋ��� �� Ɉɫ��� ɟɞ�� Ʉɥ�� ɨɫɬɪ��� Ⱦ�� ɋɪɟɞɧɹɹ� ɜɵɫɨɬɚ�
ɞɟɪɟɜɶɟɜ�± 17-���ɦ��ɫɨɦɤɧɭɬɨɫɬɶ�ɤɪɨɧ�± �����Ʉɭɫɬɚɪɧɢɤɨɜɵɣ�ɹɪɭɫ�ɜ�ɫɨɫɧɹɤɟ�
ɜɟɣɧɢɤɨɜɨɦ� ɩɪɟɞɫɬɚɜɥɟɧ� Chamaecytisus ruthenicus, Crataegus sanguinea, 
ɟɞɢɧɢɱɧɨ�ɜɫɬɪɟɱɚɟɬɫɹ�Euonymus verrucosa��Ɍɪɚɜɹɧɨɣ�ɩɨɤɪɨɜ�ɛɨɝɚɬ�ɜɢɞɚɦɢ��
Ɉɛɳɟɟ� ɩɪɨɟɤɬɢɜɧɨɟ� ɩɨɤɪɵɬɢɟ� ɬɪɚɜɹɧɨɝɨ� ɹɪɭɫɚ� ɫɨɫɬɚɜɥɹɟɬ� ��� ± 90 %. 
Ⱦɚɧɧɨɟ� ɥɟɫɧɨɟ� ɫɨɨɛɳɟɫɬɜɨ� ɫɨɞɟɪɠɢɬ� ɧɟɛɨɥɶɲɨɟ� ɱɢɫɥɨ� ɫɟɦɹɧ�� ɱɚɫɬɶ� ɢɡ�
ɤɨɬɨɪɵɯ�ɜɟɝɟɬɢɪɭɟɬ�ɜ�ɫɨɜɪɟɦɟɧɧɨɦ�ɮɢɬɨɰɟɧɨɡɟ��Ɉɛɳɚɹ�ɱɢɫɥɟɧɧɨɫɬɶ�ɫɟɦɹɧ�
ɜ� ɩɨɱɜɟ� ɢɫɫɥɟɞɨɜɚɧɧɨɝɨ� ɫɨɨɛɳɟɫɬɜɚ� ɫɨɫɬɚɜɥɹɟɬ� ���� ɲɬ��ɦð�� ɩɪɢ� ɛɨɝɚɬɨɦ�
ɜɢɞɨɜɨɦ� ɫɨɫɬɚɜɟ� ± ��� ɜɢɞɚ��Ɇɚɤɫɢɦɚɥɶɧɵɦ�ɱɢɫɥɨɦ� ɫɟɦɹɧ� ɜ� ɨɛɳɟɦ�ɛɚɧɤɟ�
ɯɚɪɚɤɬɟɪɢɡɭɟɬɫɹ� Stellaria holostea�� ɧɚɢɦɟɧɶɲɢɦ� ± Galium verum. 
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Ȼɨɥɶɲɢɧɫɬɜɨ�ɢɡ� ɷɬɢɯ�ɜɢɞɨɜ�ɩɪɢɧɚɞɥɟɠɢɬ�ɤ�ɪɚɫɬɟɧɢɹɦ��ɫɜɨɣɫɬɜɟɧɧɵɦ�ɞɥɹ�
ɨɬɤɪɵɬɵɯ� ɩɪɨɫɬɪɚɧɫɬɜ� �ɥɭɝɨɜ�� ɫɬɟɩɟɣ� ɢ ɞɪ���� ɂ� ɮɢɬɨɰɟɧɨɡ�� ɢ� ɩɨɱɜɟɧɧɵɣ�
ɛɚɧɤ� ɫɟɦɹɧ� ɫɨɞɟɪɠɚɬ� ɜ� ɫɜɨɟɦ� ɫɨɫɬɚɜɟ� ɪɚɡɥɢɱɧɵɟ� ɜɢɞɵ� ɪɚɫɬɟɧɢɣ�� ɱɬɨ�
ɨɬɪɚɠɚɟɬɫɹ�ɜ�ɤɨɷɮɮɢɰɢɟɧɬɟ�ɀɚɤɤɚɪɚ��ɄM ������ 

ɋɨɫɧɹɤ� ɥɚɧɞɵɲɟɜɵɣ� ɪɚɫɩɨɥɨɠɟɧ� ɜ� ɫɪɟɞɧɟɣ� ɱɚɫɬɢ� ɫɤɥɨɧɚ��Ɏɨɪɦɭɥɚ�
ɞɪɟɜɨɫɬɨɹ����ɋ���ɟɞ��Ⱦ���Ȼ��ɋɪɟɞɧɹɹ�ɜɵɫɨɬɚ�ɞɟɪɟɜɶɟɜ�± 25-���ɦ��ɫɨɦɤɧɭɬɨɫɬɶ�
ɤɪɨɧ�± �����Ɉɫɧɨɜɭ�ɤɭɫɬɚɪɧɢɤɨɜɨɝɨ�ɹɪɭɫɚ�ɫɨɫɧɹɤɚ�ɥɚɧɞɵɲɟɜɨɝɨ�ɫɨɫɬɚɜɥɹɟɬ�
Euonymus verrucosa�� Ɍɪɚɜɹɧɨɣ� ɹɪɭɫ� ɛɨɝɚɬ� ɜɢɞɚɦɢ�� Ɉɛɳɟɟ� ɩɪɨɟɤɬɢɜɧɨɟ�
ɩɨɤɪɵɬɢɟ�ɬɪɚɜɹɧɨɝɨ�ɹɪɭɫɚ�± 50-������Ⱦɚɧɧɨɟ�ɥɟɫɧɨɟ�ɫɨɨɛɳɟɫɬɜɨ�ɫɨɞɟɪɠɢɬ�
ɜ�ɩɨɱɜɟ�ɜ�ɩɨɤɨɹɳɟɦɫɹ�ɫɨɫɬɨɹɧɢɢ�ɨɬɧɨɫɢɬɟɥɶɧɨ�ɛɨɥɶɲɨɟ�ɱɢɫɥɨ�ɫɟɦɹɧ�������
ɲɬ��ɦð��ɩɪɢ�ɜɢɞɨɜɨɦ�ɪɚɡɧɨɨɛɪɚɡɢɢ����ɜɢɞɨɜ��Ɇɚɤɫɢɦɚɥɶɧɵɦ�ɱɢɫɥɨɦ�ɫɟɦɹɧ�
ɯɚɪɚɤɬɟɪɢɡɭɸɬɫɹ� Stellaria holostea, ɧɚɢɦɟɧɶɲɢɦ� ± Genista tinctoria. 
Ȼɨɥɶɲɢɧɫɬɜɨ� ɫɟɦɹɧ� ɨɬɧɨɫɢɬɫɹ� ɤ� ɜɢɞɚɦ�� ɫɜɨɣɫɬɜɟɧɧɵɦ� ɨɬɤɪɵɬɵɦ�
ɦɟɫɬɨɨɛɢɬɚɧɢɹɦ��ɂ ɮɢɬɨɰɟɧɨɡ��ɢ�ɩɨɱɜɟɧɧɵɣ�ɛɚɧɤ�ɫɟɦɹɧ�ɫɨɞɟɪɠɚɬ�ɜ�ɫɜɨɟɦ�
ɫɨɫɬɚɜɟ� ɪɚɡɥɢɱɧɵɟ� ɜɢɞɵ� ɪɚɫɬɟɧɢɣ�� ɱɬɨ� ɨɬɪɚɠɚɟɬɫɹ� ɜ� ɤɨɷɮɮɢɰɢɟɧɬɟ�
ɀɚɤɤɚɪɚ��ɄM ������ 

ɋɨɫɧɹɤ� ɦɟɪɬɜɨɩɨɤɪɨɜɧɵɣ� ɪɚɫɩɨɥɨɠɟɧ� ɧɚ� ɧɢɠɧɟɣ� ɱɚɫɬɢ� ɫɤɥɨɧɚ��
Ɏɨɪɦɭɥɚ� ɧɚɫɚɠɞɟɧɢɹ� ��� ɋ�� ɋɪɟɞɧɹɹ� ɜɵɫɨɬɚ� ɞɟɪɟɜɶɟɜ� ± 10-��� ɦ��
ɫɨɦɤɧɭɬɨɫɬɶ� ɤɪɨɧ� ± �����Ʉɭɫɬɚɪɧɢɤɨɜɵɣ� ɹɪɭɫ� ɨɬɫɭɬɫɬɜɭɟɬ�� Ɍɪɚɜɹɧɨɣ� ɹɪɭɫ�
ɩɪɟɞɫɬɚɜɥɟɧ� ɧɟɦɧɨɝɨɱɢɫɥɟɧɧɵɦ� ɤɨɥɢɱɟɫɬɜɨɦ� ɜɢɞɨɜ� ��� ɜɢɞɨɜ���
ɀɢɡɧɟɫɩɨɫɨɛɧɵɟ�ɫɟɦɟɧɚ�ɜ�ɷɬɨɦ�ɫɨɨɛɳɟɫɬɜɟ�ɧɟ�ɨɛɧɚɪɭɠɟɧɵ� 

Ɇɚɤɫɢɦɚɥɶɧɵɦ� ɱɢɫɥɨɦ� ɫɟɦɹɧ� ɯɚɪɚɤɬɟɪɢɡɭɟɬɫɹ� ɫɨɫɧɹɤ� ɥɚɧɞɵɲɟɜɵɣ�
������ ɲɬ��ɦ2), ɦɢɧɢɦɚɥɶɧɵɦ� ± ɫɨɫɧɹɤ� ɜɟɣɧɢɤɨɜɵɣ� ������ɲɬ��ɦ2��� ɋɨɫɧɹɤ�
ɥɚɧɞɵɲɟɜɵɣ�ɢ�ɫɨɫɧɹɤ�ɜɟɣɧɢɤɨɜɵɣ�ɫɨɞɟɪɠɚɬ�ɧɟɛɨɥɶɲɨɟ�ɱɢɫɥɨ�ɫɟɦɹɧ��ɱɚɫɬɶ�
ɢɡ�ɤɨɬɨɪɵɯ�ɜɟɝɟɬɢɪɭɟɬ�ɜ�ɫɨɜɪɟɦɟɧɧɨɦ�ɮɢɬɨɰɟɧɨɡɟ�� 

Ɉɫɨɛɟɧɧɨɫɬɢ� ɫɬɪɭɤɬɭɪɵ� ɫɟɦɟɧɧɨɝɨ� ɛɚɧɤɚ� ɩɨɡɜɨɥɹɸɬ� ɨɰɟɧɢɬɶ�
ɫɩɨɫɨɛɧɨɫɬɢ� ɫɨɨɛɳɟɫɬɜ� ɤ� ɫɚɦɨɩɨɞɞɟɪɠɚɧɢɸ� ɢ� ɫɚɦɨɜɨɫɫɬɚɧɨɜɥɟɧɢɸ�� ȼ�
ɬɪɚɜɹɧɨɦ� ɹɪɭɫɟ� ɢ� ɩɨɱɜɟɧɧɨɦ� ɛɚɧɤɟ� ɫɟɦɹɧ� ɢɡɭɱɟɧɧɵɯ� ɥɟɫɧɵɯ�ɮɢɬɨɰɟɧɨɡɨɜ�
ɡɚɪɟɝɢɫɬɪɢɪɨɜɚɧɵ� ��� ɜɢɞ� ɪɚɫɬɟɧɢɣ�� ɨɬɧɨɫɹɳɢɯɫɹ� ɤ� ��� ɪɨɞɚɦ�� ȼ� ɬɪɚɜɹɧɨɦ�
ɹɪɭɫɟ� ɫɨɨɛɳɟɫɬɜ�ɩɪɟɨɛɥɚɞɚɸɳɢɦɢ�ɹɜɥɹɸɬɫɹ� ɫɟɦɟɣɫɬɜɚ�/DELDWDH� ��� ɜɢɞɨɜ���
&RPSRVLWDH� ��� ɜɢɞɨɜ��� /HJXPLQRVDH� �)DEDFHDH�� ��� ɜɢɞɨɜ��� Ɉɫɬɚɥɶɧɵɟ�
ɫɟɦɟɣɫɬɜɚ�ɩɪɟɞɫɬɚɜɥɟɧɵ�ɦɟɧɶɲɢɦ�ɱɢɫɥɨɦ�ɜɢɞɨɜ�� 

ȼ� ɩɨɱɜɟɧɧɨɦ� ɛɚɧɤɟ� ɡɚɪɟɝɢɫɬɪɢɪɨɜɚɧɨ� �� ɜɢɞɨɜ� ɪɚɫɬɟɧɢɣ�� ɧɚɢɛɨɥɟɟ�
ɩɪɟɞɫɬɚɜɥɟɧɨ� ɫɟɦɟɣɫɬɜɨ� 5XELDFHDH� ��� ɜɢɞɚ��� Ɇɚɤɫɢɦɚɥɶɧɵɦ� ɤɨɥɢɱɟɫɬɜɨɦ�
ɜɢɞɨɜ� ɯɚɪɚɤɬɟɪɢɡɭɸɬɫɹ� ɩɪɟɞɫɬɚɜɢɬɟɥɢ� ɟɜɪɨ-ɚɡɢɚɬɫɤɨɣ� ɝɟɨɝɪɚɮɢɱɟɫɤɨɣ�
ɝɪɭɩɩɵ��ȼ� ɫɩɟɤɬɪɟ�ɠɢɡɧɟɧɧɵɯ�ɮɨɪɦ� ɝɨɫɩɨɞɫɬɜɭɸɬ� ɬɪɚɜɹɧɢɫɬɵɟ�ɪɚɫɬɟɧɢɹ��
ɋɪɟɞɢ� ɧɢɯ� ɩɪɟɨɛɥɚɞɚɸɬ� ɞɥɢɧɧɨɤɨɪɧɟɜɢɳɧɵɟ�� ɦɟɧɟɟ� ɦɧɨɝɨɱɢɫɥɟɧɧɵ�
ɫɬɟɪɠɧɟɤɨɪɧɟɜɢɳɧɵɟ��ȼ� ɫɟɦɟɧɧɨɦ�ɛɚɧɤɟ�ɥɟɫɧɵɯ�ɰɟɧɨɡɨɜ� ɜɨɡɪɚɫɬɚɟɬ�ɞɨɥɹ�
ɰɟɧɨɩɨɩɭɥɹɰɢɣ� ɜɢɞɨɜ� ɦɧɨɝɨɥɟɬɧɢɤɨɜ�� ɗɬɨ� ɫɥɭɠɢɬ� ɨɞɧɢɦ� ɢɡ� ɩɨɤɚɡɚɬɟɥɟɣ�
ɫɥɚɛɨɣ� ɧɚɪɭɲɟɧɧɨɫɬɢ� ɮɢɬɨɰɟɧɨɡɨɜ�� ɬɚɤ� ɤɚɤ� ɱɟɦ� ɜɵɲɟ� ɱɢɫɥɨ�
ɰɟɧɨɩɨɩɭɥɹɰɢɣ� ɜɢɞɨɜ-ɷɤɫɩɥɟɪɟɧɬɨɜ�� ɬɟɦ� ɛɨɥɟɟ� ɚɧɬɪɨɩɨɝɟɧɧɨ� ɧɚɪɭɲɟɧ�
ɰɟɧɨɡ�� Ⱦɥɹ� ɢɡɭɱɟɧɧɵɯ� ɥɟɫɧɵɯ� ɮɢɬɨɰɟɧɨɡɨɜ� ɦɨɠɧɨ� ɨɬɦɟɬɢɬɶ�� ɱɬɨ� ɜɫɟ�
ɪɚɫɬɟɧɢɹ�ɹɜɥɹɸɬɫɹ�ɦɧɨɝɨɥɟɬɧɢɦɢ� 
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ȼ�ɫɨɨɛɳɟɫɬɜɚɯ�ɯɚɪɚɤɬɟɪɧɨ�ɜɵɫɨɤɨɟ�ɫɨɞɟɪɠɚɧɢɟ�ɫɟɦɹɧ�ɫɢɥɶɜɚɧɬɨɜ�� ɜ�
ɧɟɡɧɚɱɢɬɟɥɶɧɨɦ�ɤɨɥɢɱɟɫɬɜɟ�ɜɫɬɪɟɱɚɸɬɫɹ�ɫɟɦɟɧɚ�ɫɬɟɩɚɧɬɨɜ�ɢ�ɩɪɚɬɚɧɬɨɜ��ɉɨ�
ɫɩɨɫɨɛɭ�ɨɩɵɥɟɧɢɹ�ɜɫɟ�ɜɢɞɵ�ɪɚɫɬɟɧɢɣ�ɹɜɥɹɸɬɫɹ�ɷɧɬɨɦɨɮɢɥɚɦɢ���ȼ�ɫɟɦɟɧɧɨɦ�
ɛɚɧɤɟ�ɧɚɢɛɨɥɟɟ�ɩɪɟɞɫɬɚɜɥɟɧɧɵɦɢ�ɹɜɥɹɸɬɫɹ�ɜɢɞɵ��ɢɦɟɸɳɢɟ�ɩɥɨɞ�-�ɞɪɨɛɧɵɣ��
ɜ�ɪɚɜɧɵɯ�ɤɨɥɢɱɟɫɬɜɚɯ�ɨɬɦɟɱɟɧɵ�ɫɩɨɪɚ��ɛɨɛ��ɫɟɦɹɧɤɚ��ɤɨɪɨɛɨɱɤɚ�ɢ�ɨɪɟɲɟɤ� 

Ɏɭɧɤɰɢɨɧɢɪɨɜɚɧɢɟ� ɛɚɧɤɚ� ɫɟɦɹɧ�� ɪɟɚɥɢɡɚɰɢɹ� ɟɝɨ� ɩɨɬɟɧɰɢɚɥɶɧɵɯ�
ɜɨɡɦɨɠɧɨɫɬɟɣ��ɩɨɦɢɦɨ�ɮɚɤɬɨɪɨɜ�ɜɧɟɲɧɟɣ�ɫɪɟɞɵ��ɜɨ�ɦɧɨɝɨɦ�ɨɩɪɟɞɟɥɹɟɬɫɹ�
ɛɢɨɥɨɝɢɟɣ�ɫɟɦɹɧ�ɢ�ɜɵɪɚɠɚɟɬɫɹ�ɜ��-ɯ�ɚɫɩɟɤɬɚɯ��ɜ�ɯɚɪɚɤɬɟɪɟ�ɢ�ɞɥɢɬɟɥɶɧɨɫɬɢ�
ɩɨɤɨɹ� ɫɟɦɹɧ�� ɭɪɨɜɧɟ� ɢ� ɞɥɢɬɟɥɶɧɨɫɬɢ� ɫɨɯɪɚɧɟɧɢɹ� ɠɢɡɧɟɫɩɨɫɨɛɧɨɫɬɢ� ɢ�
ɨɫɨɛɟɧɧɨɫɬɹɯ�ɩɪɨɪɚɫɬɚɧɢɹ� 

ȼ�ɛɚɧɤɟ�ɫɟɦɹɧ�ɢɡɭɱɟɧɧɵɯ�ɮɢɬɨɰɟɧɨɡɨɜ�ɫɟɦɟɧɚ�ɫ�ɷɧɞɨɫɩɟɪɦɨɦ�ɢ�ɛɟɡ�
ɷɧɞɨɫɩɟɪɦɚ�ɪɚɫɩɪɟɞɟɥɟɧɵ�ɩɨɪɨɜɧɭ� 

ɉɪɟɨɛɥɚɞɚɸɳɟɟ� ɛɨɥɶɲɢɧɫɬɜɨ� ɫɟɦɹɧ� ɪɚɫɫɦɨɬɪɟɧɧɵɯ� ɜɢɞɨɜ�
ɯɚɪɚɤɬɟɪɢɡɭɸɬɫɹ� ɧɚɥɢɱɢɟɦ� ɷɧɞɨɝɟɧɧɨɝɨ� ɧɟɝɥɭɛɨɤɨɝɨ� ɮɢɡɢɨɥɨɝɢɱɟɫɤɨɝɨ�
ɩɨɤɨɹ��6WHOODULD�KRORVWHD��7K\PXV�GXEMDQVN\L��&HQWDXUHD�PDUFKDOOLDQD��*DOLXP�
YHUXP�ɢ�+\VVRSXV�FUHWDFHXP���ɤɨɬɨɪɵɣ�ɦɨɠɟɬ�ɛɵɬɶ�ɫɧɹɬ�ɞɟɣɫɬɜɢɟɦ�ɦɧɨɝɢɯ�
ɮɚɤɬɨɪɨɜ�� ɱɚɳɟ� ɜɫɟɝɨ� ±� ɜɥɢɹɧɢɟɦ� ɩɟɪɟɦɟɧɧɨɣ� ɬɟɦɩɟɪɚɬɭɪɵ��
ɇɟɦɧɨɝɨɱɢɫɥɟɧɧɵ�ɫɟɦɟɧɚ�ɫ�ɷɤɡɨɝɟɧɧɵɦ�ɩɨɤɨɟɦ��*HQLVWD�WLQFWRWLD�� 

Ȼɢɨɥɨɝɢɹ� ɫɟɦɹɧ� ɜɨ� ɦɧɨɝɨɦ� ɨɩɪɟɞɟɥɹɟɬ� ɫɨɫɬɚɜ� ɛɚɧɤɚ� ɫɟɦɹɧ� ɢ�
ɪɟɚɥɢɡɚɰɢɸ�ɟɝɨ�ɩɨɬɟɧɰɢɚɥɶɧɵɯ�ɜɨɡɦɨɠɧɨɫɬɟɣ��ɂɫɫɥɟɞɨɜɚɧɢɹ�ɛɚɧɤɚ�ɫɟɦɹɧ�
ɜ� ɥɟɫɧɵɯ� ɮɢɬɨɰɟɧɨɡɚɯ� ɩɨɡɜɨɥɢɥɢ� ɨɩɪɟɞɟɥɢɬɶ� ɨɛɳɢɟ� ɬɟɧɞɟɧɰɢɢ�
ɩɪɨɪɚɫɬɚɧɢɹ� ɫɟɦɹɧ��ɧɚɢɛɨɥɟɟ�ɦɧɨɝɨɱɢɫɥɟɧɧɵɯ�ɜ�ɩɨɱɜɟɧɧɨɦ� ɡɚɩɚɫɟ� ɫɟɦɹɧ��
ɉɪɨɪɚɫɬɚɧɢɟ�ɫɟɦɹɧ�ɪɚɡɥɢɱɧɵɯ�ɜɢɞɨɜ�ɪɚɫɬɟɧɢɣ�ɡɚɜɢɫɢɬ�ɜ�ɛɨɥɶɲɟɣ�ɦɟɪɟ�ɨɬ�
ɢɯ�ɜɢɞɨɜɨɣ�ɫɩɟɰɢɮɢɱɧɨɫɬɢ�ɨɬɧɨɫɢɬɟɥɶɧɨ�ɠɢɡɧɟɧɧɨɣ�ɫɬɪɚɬɟɝɢɢ�� 

ȼ�ɢɫɫɥɟɞɨɜɚɧɧɵɯ�ɮɢɬɨɰɟɧɨɡɚɯ�ɜ�ɪɚɡɧɵɟ�ɩɟɪɢɨɞɵ�ɩɪɨɪɚɳɢɜɚɧɢɹ�ɛɵɥ�
ɡɚɪɟɝɢɫɬɪɢɪɨɜɚɧ�ɪɚɡɥɢɱɧɵɣ�ɤɚɱɟɫɬɜɟɧɧɵɣ�ɢ�ɤɨɥɢɱɟɫɬɜɟɧɧɵɣ�ɫɨɫɬɚɜ�ɫɟɦɹɧ���
Ⱦɥɹ� ɤɚɠɞɨɝɨ� ɥɟɫɧɨɝɨ� ɮɢɬɨɰɟɧɨɡɚ� ɫɨɞɟɪɠɚɧɢɟ� ɜɫɯɨɠɢɯ� ɫɟɦɹɧ� ɜ� ɩɨɱɜɟ�
ɥɢɦɢɬɢɪɭɟɬɫɹ� ɫɨɱɟɬɚɧɢɟɦ� ɪɹɞɚ� ɮɚɤɬɨɪɨɜ� �ɫɭɯɨɫɬɶɸ� ɢ� ɤɚɪɛɨɧɚɬɧɨɫɬɶɸ��
ɩɨɱɜɵ�� ɤɨɬɨɪɵɟ� ɨɩɪɟɞɟɥɹɸɬ� ɢɯ� ɠɢɡɧɟɫɩɨɫɨɛɧɨɫɬɶ� ɢ� ɜɨɡɦɨɠɧɨɫɬɶ�
ɩɪɨɪɚɫɬɚɧɢɹ� 

Ɍɚɤɢɦ� ɨɛɪɚɡɨɦ�� ɫɩɟɰɢɮɢɤɚ� ɮɭɧɤɰɢɨɧɢɪɨɜɚɧɢɹ� ɛɚɧɤɚ� ɫɟɦɹɧ�
ɨɫɬɪɨɜɧɵɯ� ɥɟɫɧɵɯ� ɫɨɨɛɳɟɫɬɜ�� ɯɚɪɚɤɬɟɪɢɡɭɸɳɢɯɫɹ� ɪɚɡɧɵɦ� ɫɨɞɟɪɠɚɧɢɟɦ�
ɤɚɪɛɨɧɚɬɨɜ�ɜ�ɩɨɱɜɟ��ɨɩɪɟɞɟɥɹɟɬɫɹ�ɩɨɫɬɨɹɧɧɵɦ�ɩɪɢɫɭɬɫɬɜɢɟɦ�ɫɟɦɹɧ�ɜɢɞɨɜ��
ɯɚɪɚɤɬɟɪɢɡɭɸɳɢɯɫɹ� ɧɟɝɥɭɛɨɤɢɦ� ɷɧɞɨɝɟɧɧɵɦ� ɩɨɤɨɟɦ� ɫ� ɪɚɡɧɨɣ�
ɥɨɤɚɥɢɡɚɰɢɟɣ� ɡɚɩɚɫɧɵɯ� ɜɟɳɟɫɬɜ�ɩɪɢ� ɡɧɚɱɢɬɟɥɶɧɨɦ� ɩɪɟɨɛɥɚɞɚɧɢɢ� ɫɟɦɹɧ� ɫ�
ɷɧɞɨɫɩɟɪɦɨɦ�ɢ�ɫɨɱɟɬɚɧɢɟɦ�ɫɟɦɹɧ�ɫ�ɛɵɫɬɪɵɦ���-���ɧɟɞɟɥɢ��ɢ�ɦɟɞɥɟɧɧɵɦ��ɜ�
ɬɟɱɟɧɢɟ�ɜɫɟɝɨ�ɫɟɡɨɧɚ��ɩɪɨɪɚɫɬɚɧɢɟɦ� 

 
Ʌɢɬɟɪɚɬɭɪɚ 

 
1. Ɇɚɪɤɨɜ��Ɇ��ȼ��ɉɨɩɭɥɹɰɢɨɧɧɚɹ�ɛɢɨɥɨɝɢɹ�ɪɚɫɬɟɧɢɣ���Ɇ��ȼ��Ɇɚɪɤɨɜ��Ɇ����ɄɆɄ��

����������ɫ� 
2. ɉɟɬɪɨɜ��ȼ��ȼ��Ȼɚɧɤ�ɫɟɦɹɧ�ɜ�ɩɨɱɜɚɯ�ɥɟɫɧɵɯ�ɮɢɬɨɰɟɧɨɡɨɜ�ɟɜɪɨɩɟɣɫɤɨɣ�ɱɚɫɬɢ�

ɋɋɋɊ���ȼ��ȼ��ɉɟɬɪɨɜ��Ɇ����ɂɡɞ-ɜɨ�Ɇɨɫɤ��ɭɧ-ɬɚ������������ɫ�� 
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3. Ɍɨɪɝɚɲɤɨɜɚ�� Ɉ�� ɇ�� Ɏɭɧɤɰɢɨɧɚɥɶɧɚɹ� ɫɬɪɭɤɬɭɪɚ� ɩɨɱɜɟɧɧɵɯ� ɛɚɧɤɨɜ� ɫɟɦɹɧ�
ɥɟɫɧɵɯ�ɮɢɬɨɰɟɧɨɡɨɜ�ɋɚɪɚɬɨɜɫɤɨɝɨ�ɉɪɚɜɨɛɟɪɟɠɶɹ���Ɉ��ɇ��Ɍɨɪɝɚɲɤɨɜɚ����Ȼɢɨɪɚɡɧɨɨɛɪɚɡɢɟ�
ɢ� ɨɯɪɚɧɚ� ɩɪɢɪɨɞɵ� ɜ� ɋɚɪɚɬɨɜɫɤɨɣ� ɨɛɥɚɫɬɢ�� ɷɤɨɥɨɝɨ-ɩɪɨɫɜɟɬɢɬɟɥɶɫɤɚɹ� ɫɟɪɢɹ� ɞɥɹ�
ɧɚɫɟɥɟɧɢɹ��������ʋ����ɋ�����-���� 

 
 
 

Ⱥ�ɋ��ɀɭɬɨɜ1��Ɇ�ɂ��Ɉɬɪɚɞɧɨɜɚ1��ɋ�Ɇ��Ɋɨɝɚɱɟɜɚ2 

 
1ɋɚɪɚɬɨɜɫɤɢɣ�ɝɨɫɭɞɚɪɫɬɜɟɧɧɵɣ�ɬɟɯɧɢɱɟɫɤɢɣ�ɭɧɢɜɟɪɫɢɬɟɬ� 

ɢɦɟɧɢ�Ƚɚɝɚɪɢɧɚ�ɘ�Ⱥ. 
2ɑɍɈɈȼɈ�ɋɚɪɚɬɨɜɫɤɢɣ�Ɇɟɞɢɰɢɧɫɤɢɣ�ɭɧɢɜɟɪɫɢɬɟɬ�©ɊȿȺȼɂɁª 

 
ɆɈɇɂɌɈɊɂɇȽ�ɁȺȽɊəɁɇȿɇɂə�ɉɈȾɁȿɆɇɕɏ�ȼɈȾ�

ɋȺɊȺɌɈȼɋɄɈɃ�ɈȻɅȺɋɌɂ 
 

ɉɪɨɜɟɞɟɧ�ɦɨɧɢɬɨɪɢɧɝ�ɡɚɝɪɹɡɧɟɧɢɹ�ɩɨɞɡɟɦɧɵɯ�ɜɨɞ�ɧɚ�ɬɟɪɪɢɬɨɪɢɢ�ɋɚɪɚɬɨɜɫɤɨɣ ɨɛɥɚɫɬɢ��
ɇɚɢɛɨɥɶɲɢɣ� ɭɪɨɜɟɧɶ� ɦɢɧɟɪɚɥɶɧɨɝɨ� ɡɚɝɪɹɡɧɟɧɢɹ� ɨɬɦɟɱɟɧ� ɜ� ɫɤɜɚɠɢɧɟ�� ɪɚɫɩɨɥɨɠɟɧɧɨɣ� ɜ�
ɋɚɪɚɬɨɜɫɤɢɣ� ɪ-ɧɟ�� ɫ��Ʉɥɟɳɟɜɤɚ� ȼ ɩɟɪɢɨɞ� ɥɟɬɧɟ-ɨɫɟɧɧɟɣ�ɦɟɠɟɧɢ� ɧɚɛɥɸɞɚɟɬɫɹ� ɫɧɢɠɟɧɢɟ� ɜɫɟɯ�
ɢɫɫɥɟɞɭɟɦɵɯ� ɩɨɤɚɡɚɬɟɥɟɣ� ɧɚ� �-25 ��� Ɉɩɪɟɞɟɥɟɧɨ�� ɱɬɨ� ɧɚɢɛɨɥɶɲɢɣ� ɭɪɨɜɟɧɶ� ɡɚɝɪɹɡɧɟɧɢɹ�
ɧɚɛɥɸɞɚɟɬɫɹ�ɜ�ɩɨɞɡɟɦɧɵɯ�ɝɪɭɧɬɨɜɵɯ�ɜɨɞɚɯ ɉɪɢɜɨɥɠɫɤɨ-ɏɨɩɟɪɫɤɨɝɨ�ɚɪɬɟɡɢɚɧɫɤɨɝɨ�ɛɚɫɫɟɣɧɚ�ɜ�
ɢɫɬɨɱɧɢɤɚɯ�ʋ���ɢ�ʋ��ɋɚɪɚɬɨɜɫɤɨɝɨ�ɪɚɣɨɧɚ��ɤɨɬɨɪɵɟ�ɦɨɠɧɨ�ɨɬɧɟɫɬɢ�ɤ�ɤɚɬɟɝɨɪɢɢ�ɝɪɹɡɧɵɯ� 

Ʉɥɸɱɟɜɵɟ� ɫɥɨɜ� ɦɨɧɢɬɨɪɢɧɝ�� ɡɚɝɪɹɡɧɟɧɢɟ�� ɩɨɞɡɟɦɧɵɟ� ɜɨɞɵ�� ɚɪɬɟɡɢɚɧɫɤɢɣ� ɛɚɫɫɟɣɧ��
ɮɢɡɢɤɨ-ɯɢɦɢɱɟɫɤɢɟ�ɫɜɨɣɫɬɜɚ. 

 
Ɉɩɚɫɧɵɟ� ɩɪɨɦɵɲɥɟɧɧɵɟ� ɨɛɴɟɤɬɵ� ɹɜɥɹɸɬɫɹ� ɢɫɬɨɱɧɢɤɨɦ�

ɩɨɜɵɲɟɧɧɨɝɨ� ɪɢɫɤɚ� ɞɥɹ� ɬɟɯɧɨɫɮɟɪɵ� ɢ� ɨɤɪɭɠɚɸɳɟɣ� ɩɪɢɪɨɞɧɨɣ� ɫɪɟɞɵ��
ɋɨɡɞɚɧɢɟ� ɫɢɫɬɟɦɵ� ɧɟɩɪɟɪɵɜɧɨɝɨ� ɦɨɧɢɬɨɪɢɧɝɚ� ɤɚɤ� ɡɚ� ɬɟɯɧɢɱɟɫɤɢɦɢ�
ɩɨɤɚɡɚɬɟɥɹɦɢ�� ɬɚɤ� ɢ� ɡɚ� ɢɡɦɟɧɟɧɢɹɦɢ� ɫɨɫɬɨɹɧɢɹ ɩɪɢɪɨɞɵ�� ɩɨɡɜɨɥɹɟɬ�
ɫɜɨɟɜɪɟɦɟɧɧɨ�ɨɛɧɚɪɭɠɢɬɶ�ɢ�ɩɪɟɞɨɬɜɪɚɬɢɬɶ�ɧɟɛɥɚɝɨɩɪɢɹɬɧɵɟ�ɩɨɫɥɟɞɫɬɜɢɹ��
ȼɵɦɵɜɚɧɢɟ� ɨɫɚɞɤɚɦɢ� ɢ� ɨɫɚɠɞɟɧɢɟ� ɡɚɝɪɹɡɧɹɸɳɢɯ� ɜɟɳɟɫɬɜ� ɢɡ�
ɚɬɦɨɫɮɟɪɧɨɝɨ�ɜɨɡɞɭɯɚ��ɪɚɡɦɟɳɟɧɢɟ�ɨɬɯɨɞɨɜ�ɧɚ�ɩɨɜɟɪɯɧɨɫɬɢ�ɡɟɦɥɢ�ɜɟɞɭɬ�ɤ�
ɢɧɬɟɧɫɢɜɧɨɦɭ� ɡɚɝɪɹɡɧɟɧɢɸ� ɝɪɭɧɬɨɜɵɯ� ɜɨɞ�� ɨɛɪɚɡɭɸɳɢɯ� ɜɨɞɨɧɨɫɧɵɣ�
ɝɨɪɢɡɨɧɬ� ɧɚ� ɩɟɪɜɨɦ� ɨɬ� ɩɨɜɟɪɯɧɨɫɬɢ� ɜɨɞɨɭɩɨɪɧɨɦ� ɫɥɨɟ� ɢ� ɢɦɟɸɳɢɯ�
ɧɟɝɥɭɛɨɤɨɟ� ɡɚɥɟɝɚɧɢɟ�� Ɇɨɧɢɬɨɪɢɧɝ� ɤɚɱɟɫɬɜɚ� ɩɨɞɡɟɦɧɵɯ� ɜɨɞ� ɞɨɥɠɟɧ�
ɨɫɭɳɟɫɬɜɥɹɬɶɫɹ� ɧɚ� ɨɛɲɢɪɧɵɯ� ɬɟɪɪɢɬɨɪɢɹɯ�� ɩɨɫɤɨɥɶɤɭ� ɢɯ� ɡɚɝɪɹɡɧɟɧɢɟ�
ɦɨɠɟɬ� ɩɪɨɯɨɞɢɬɶ� ɧɚ� ɞɨɫɬɚɬɨɱɧɨ� ɭɞɚɥɟɧɧɨɦ� ɪɚɫɫɬɨɹɧɢɢ� ɨɬ� ɦɟɫɬɚ�
ɜɨɞɨɩɨɥɶɡɨɜɚɧɢɹ�� 

ɐɟɥɶɸ� ɞɚɧɧɨɣ� ɪɚɛɨɬɵ� ɹɜɢɥɨɫɶ� ɩɪɨɜɟɞɟɧɢɟ� ɦɨɧɢɬɨɪɢɧɝɚ� ɢ� ɨɰɟɧɤɚ�
ɭɪɨɜɧɹ�ɡɚɝɪɹɡɧɟɧɢɹ�ɝɪɭɧɬɨɜɵɯ�ɜɨɞ�ɧɚ�ɬɟɪɪɢɬɨɪɢɢ�ɋɚɪɚɬɨɜɫɤɨɣ�ɨɛɥɚɫɬɢ� 

ɋɚɪɚɬɨɜɫɤɚɹ� ɨɛɥɚɫɬɶ� ɜ� ɝɢɞɪɨɝɟɨɥɨɝɢɱɟɫɤɨɦ� ɚɫɩɟɤɬɟ� ɨɬɧɨɫɢɬɫɹ� ɤ�
ɪɟɝɢɨɧɚɦ�ɫɨ�ɫɥɨɠɧɵɦɢ�ɭɫɥɨɜɢɹɦɢ�ɮɨɪɦɢɪɨɜɚɧɢɹ�ɩɨɞɡɟɦɧɵɯ�ɜɨɞ��ɩɨɷɬɨɦɭ�
ɧɚɛɥɸɞɟɧɢɹ� ɩɪɨɜɨɞɢɥɢɫɶ� ɡɚ� ɫɤɜɚɠɢɧɚɦɢ� ɢ� ɤɨɥɨɞɰɚɦɢ�� ɢɫɩɨɥɶɡɭɟɦɵɯ� ɜ�
ɤɚɱɟɫɬɜɟ� ɢɫɬɨɱɧɢɤɚ� ɩɢɬɶɟɜɨɝɨ� ɜɨɞɨɫɧɚɛɠɟɧɢɹ� ɜ� ɩɪɟɞɟɥɚɯ� ɬɪɟɯ� ɪɚɡɧɵɯ�
ɚɪɬɟɡɢɚɧɫɤɢɯ� ɛɚɫɫɟɣɧɨɜ� ,,� ɩɨɪɹɞɤɚ� �ɪɢɫ���� Ⱥɪɤɚɞɚɤɫɤɢɣ� ɪ-ɧ�� ɝ�� Ⱥɪɤɚɞɚɤ�
�ɨɛɴɟɤɬ� ��� ɉɟɬɪɨɜɫɤɢɣ� ɪ-ɧ�� ɝ�� ɉɟɬɪɨɜɫɤ� �ɨɛɴɟɤɬ� ��� ɇɨɜɨɛɭɪɚɫɫɤɢɣ� ɪ-ɧ��
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ɫ� ɑɟɪɧɵɲɟɜɤɚ� �ɨɛɴɟɤɬ� ��� Ʌɵɫɨɝɨɪɫɤɢɣ� ɪ-ɧ�� ɩ�� əɛɥɨɱɧɵɣ� �ɨɛɴɟɤɬ� ��� 
Ɍɚɬɢɳɟɜɫɤɢɣ�ɪ-ɧ��ɞ��ɒɟɜɵɪɟɜɤɚ��ɨɛɴɟɤɬ���� ɋɚɪɚɬɨɜɫɤɢɣ�ɪ-ɧ��ɩ��ɋɢɧɟɧɶɤɢɟ�
�ɨɛɴɟɤɬ� ���ɋɚɪɚɬɨɜɫɤɢɣ� ɪ-ɧ�� ɫ�� Ʉɥɟɳɟɜɤɚ� �ɨɛɴɟɤɬ� ��� ɗɧɝɟɥɶɫɫɤɢɣ� ɪ-ɧ�� ɫ� 
Ʉɪɚɫɧɵɣ� əɪ� �ɨɛɴɟɤɬ� ��� Ɇɚɪɤɫɨɜɫɤɢɣ� ɪ-ɧ�� ɫ�� Ɉɪɥɨɜɫɤɨɟ� �ɨɛɴɟɤɬ� ��� 
Ɏɟɞɨɪɨɜɫɤɢɣ� ɪ-ɧ�� ɫ�� ɂɜɚɧɨɜɤɚ� �ɨɛɴɟɤɬ� ����� Ʉɪɚɫɧɨɩɚɪɬɢɡɚɧɫɤɢɣ� ɪ-ɧ��
ɩ� ɉɟɬɪɨɜɫɤɢɣ��ɨɛɴɟɤɬ����� ɇɨɜɨɭɡɟɧɫɤɢɣ�ɪ-ɧ��ɫ��ɉɨɝɪɚɧɢɱɧɨɟ��ɨɛɴɟɤɬ����� 

 

 
Ɇɟɫɬɚ�ɪɚɫɩɨɥɨɠɟɧɢɹ�ɚɧɚɥɢɡɢɪɭɟɦɵɯ�ɨɛɴɟɤɬɨɜ 

ɂɫɫɥɟɞɨɜɚɧɢɹ� ɩɪɨɜɨɞɢɥɢɫɶ� ɚɩɪɟɥɟ-ɦɚɟ� ����-����� ɝɝ.�� ɤɨɝɞɚ�
ɧɚɛɥɸɞɚɥɫɹ� ɢɧɬɟɧɫɢɜɧɵɣ� ɩɨɜɟɪɯɧɨɫɬɧɵɣ� ɫɦɵɜ�� ɨɛɭɫɥɨɜɥɟɧɧɵɣ� ɬɚɹɧɢɟɦ�
ɫɧɟɝɚ� ɢ� ɨɛɢɥɶɧɵɦɢ� ɞɨɠɞɟɣ� ɢ� ɜ� ɫɟɧɬɹɛɪɟ-ɨɤɬɹɛɪɟ� ����-����� ɝ�� ɜ� ɩɟɪɢɨɞ�
ɥɟɬɧɟ-ɨɫɟɧɧɟɣ�ɦɟɠɟɧɢ� 

Ɉɰɟɧɢɜɚɥɢɫɶ� ɫɥɟɞɭɸɳɢɟ� ɮɢɡɢɤɨ-ɯɢɦɢɱɟɫɤɢɟ� ɩɨɤɚɡɚɬɟɥɢ 
ɩɨɞɡɟɦɧɵɯ ɜɨɞ�� ɦɭɬɧɨɫɬɶ�� ɰɜɟɬɧɨɫɬɶ�� ɠɺɫɬɤɨɫɬɶ�� ɦɚɫɫɨɜɚɹ� ɤɨɧɰɟɧɬɪɚɰɢɹ�
ɫɭɯɨɝɨ� ɨɫɬɚɬɤɚ�� ɜɨɞɨɪɨɞɧɵɣ� ɩɨɤɚɡɚɬɟɥɶ�� ɫɨɞɟɪɠɚɧɢɟ� ɧɢɬɪɚɬ-�� ɯɥɨɪɢɞ-, 
ɫɭɶɮɚɬ-ɢɨɧɨɜ�� ɩɟɪɦɚɧɝɚɧɚɬɧɚɹ� ɨɤɢɫɥɹɟɦɨɫɬɶ�� ȼɫɟ� ɩɨɥɭɱɟɧɧɵɟ� ɡɧɚɱɟɧɢɹ�
ɫɪɚɜɧɢɜɚɥɢɫɶ� ɫ� ɞɨɩɭɫɬɢɦɵɦɢ� ɧɨɪɦɚɦɢ� ɞɥɹ� ɞɚɧɧɨɣ� ɤɚɬɟɝɨɪɢɢ� ɜɨɞ��
ɭɤɚɡɚɧɧɵɦɢ�ɜ�ɫɚɧɢɬɚɪɧɨ-ɝɢɝɢɟɧɢɱɟɫɤɢɯ�ɫɬɚɧɞɚɪɬɚɯ� 

ɇɚ� ɩɟɪɜɨɦ� ɷɬɚɩɟ� ɧɚɲɟɣ� ɪɚɛɨɬɵ� ɨɰɟɧɢɜɚɥɢɫɶ� ɩɨɤɚɡɚɬɟɥɢ��
ɨɬɧɨɫɹɳɢɟɫɹ�ɤ�ɨɪɝɚɧɨɥɟɩɬɢɱɟɫɤɨɣ�ɝɪɭɩɩɟ� - ɦɭɬɧɨɫɬɶ�ɢ�ɰɜɟɬɧɨɫɬɶ��ȼ�ɯɨɞɟ�
ɨɩɪɟɞɟɥɟɧɢɹ� ɦɭɬɧɨɫɬɢ� ɨɛɪɚɡɰɨɜ� ɜɨɞɵ� ɛɵɥɨ� ɨɬɦɟɱɟɧɨ� ɩɪɟɜɵɲɟɧɢɟ�
ɞɨɩɭɫɬɢɦɵɯ� ɡɧɚɱɟɧɢɣ� ɧɚ� ɨɛɴɟɤɬɟ� ʋ�� ɉɪɢɜɨɥɠɫɤɨ-ɏɨɩɟɪɫɤɨɝɨ�
ɚɪɬɟɡɢɚɧɫɤɨɝɨ�ɛɚɫɫɟɣɧɚ�������ɉȾɄ�ɜɟɫɧɨɣ�ɢ������ɉȾɄ�ɨɫɟɧɶɸ��ɢ�ɨɛɪɚɡɰɚɯ�
ɜɨɞɵ�ɢɡ�ɫɤɜɚɠɢɧ�ʋ��������ɉȾɄ�ɜɟɫɧɨɣ�ɢ�ɨɫɟɧɶɸ��ɢ�ʋ�����ɉȾɄ�ɜɟɫɧɨɣ�ɢ�
ɨɫɟɧɶɸ�� ɋɵɪɬɨɜɫɤɨɝɨ� ɛɚɫɫɟɣɧɚ�� ȼɨ� ɜɫɟɯ� ɨɫɬɚɥɶɧɵɯ� ɩɪɨɛɚɯ� ɡɧɚɱɟɧɢɹ�
ɫɨɨɬɜɟɬɫɬɜɭɸɬ ɧɨɪɦɚɬɢɜɧɵɦ�� Ɉɬɦɟɱɟɧɨ�� ɱɬɨ� ɡɧɚɱɢɦɵɟ� ɨɬɥɢɱɢɹ� ɦɟɠɞɭ�
ɫɟɡɨɧɚɦɢ� ɯɚɪɚɤɬɟɪɧɵ� ɬɨɥɶɤɨ� ɞɥɹ� ɨɛɴɟɤɬɨɜ� ʋ�� ɢ� ʋ�� ɉɪɢɜɨɥɠɫɤɨ-
ɏɨɩɟɪɫɤɨɝɨ� ɚɪɬɟɡɢɚɧɫɤɨɝɨ� ɛɚɫɫɟɣɧɚ�� ȼɫɟ� ɨɫɬɚɥɶɧɵɟ� ɛɚɫɫɟɣɧɵ�
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ɯɚɪɚɤɬɟɪɢɡɭɸɬɫɹ� ɩɨɫɬɨɹɧɧɵɦ� ɩɨ� ɜɪɟɦɟɧɢ� ɡɧɚɱɟɧɢɟɦ� ɦɭɬɧɨɫɬɢ�� ȼ� ɬɨɱɤɚɯ�
ʋʋ�-��� ��� ��� ɩɨɤɚɡɚɬɟɥɶ� ɦɭɬɧɨɫɬɢ� ɢɦɟɟɬ� ɡɧɚɱɟɧɢɹ� ���� ɦɝ�ɞɦ3�� ɬ�ɟ��
ɫɨɞɟɪɠɚɧɢɟ� ɧɟɨɪɝɚɧɢɱɟɫɤɢɯ� ɢ� ɨɪɝɚɧɢɱɟɫɤɢɯ� ɬɨɧɤɨɞɢɫɩɟɪɫɧɵɯ� ɜɡɜɟɫɟɣ�
ɦɢɧɢɦɚɥɶɧɨ� 

ɉɨ� ɩɨɤɚɡɚɬɟɥɸ� ɰɜɟɬɧɨɫɬɢ� ɜɫɟ� ɢɫɫɥɟɞɭɟɦɵɟ� ɨɛɴɟɤɬɵ� ɭɞɨɜɥɟɬɜɨɪɹɸɬ�
ɧɨɪɦɚɬɢɜɧɵɦ�ɬɪɟɛɨɜɚɧɢɹɦ��ɫɨɝɥɚɫɧɨ�ɤɨɬɨɪɵɦ�ɨɧ�ɧɟ�ɞɨɥɠɟɧ�ɩɪɟɜɵɲɚɬɶ����
ɝɪɚɞɭɫɨɜ� ɩɨ� ɯɪɨɦ-ɤɨɛɚɥɶɬɨɜɨɣ� ɲɤɚɥɟ� ɇɚɢɛɨɥɶɲɢɟ� ɡɧɚɱɟɧɢɹ� ɰɜɟɬɧɨɫɬɢ�
ɧɚɛɥɸɞɚɸɬɫɹ�ɜ�ɫɤɜɚɠɢɧɚɯ�ʋ���Ʌɵɫɨɝɨɪɫɤɨɝɨ�ɪɚɣɨɧɚ�ɢ�ʋ���ɗɧɝɟɥɶɫɫɤɨɝɨ�
ɪɚɣɨɧɚ�� ɉɪɢɱɟɦ� ɬɨɥɶɤɨ� ɜ� ɷɬɢɯ� ɨɛɪɚɡɰɚɯ� ɧɚɛɥɸɞɚɸɬɫɹ� ɢɡɦɟɧɟɧɢɹ� ɩɨ�
ɫɟɡɨɧɚɦ��Ɍɚɤ��ɜ�ɨɛɴɟɤɬɟ�ʋ��ɜɟɫɧɨɣ�ɞɚɧɧɵɣ�ɩɨɤɚɡɚɬɟɥɶ�ɫɨɫɬɚɜɢɥ������ɝɪɚɞ���
ɚ�ɨɫɟɧɶɸ�± �����ɝɪɚɞ��Ⱥɧɚɥɨɝɢɱɧɵɟ�ɜɟɥɢɱɢɧɵ�ɞɥɹ�ɫɤɜɚɠɢɧɵ�ʋ���± ���ɝɪɚɞ��
ɢ� ��� ɝɪɚɞ�� ɫɨɨɬɜɟɬɫɬɜɟɧɧɨ�� Ⱦɚɧɧɵɣ� ɮɚɤɬ� ɦɨɠɟɬ� ɤɨɫɜɟɧɧɨ�
ɫɜɢɞɟɬɟɥɶɫɬɜɨɜɚɬɶ� ɨ� ɬɨɦ�� ɱɬɨ� ɤɨɧɰɟɧɬɪɚɰɢɢ� ɝɭɦɭɫɨɜɵɯ� ɜɟɳɟɫɬɜ� ɢ�
ɫɨɟɞɢɧɟɧɢɣ� ɬɪɟɯɜɚɥɟɧɬɧɨɝɨ� ɠɟɥɟɡɚ� ɜ� ɜɨɞɨɧɨɫɧɵɯ� ɝɨɪɢɡɨɧɬɚɯ� ɧɟ�
ɩɪɟɜɵɲɟɧɵ� 

Ɉɩɪɟɞɟɥɟɧɢɟ� ɠɟɫɬɤɨɫɬɢ� ɜɨɞɵ� ɜɵɹɜɢɥɨ� ɩɪɟɜɵɲɟɧɢɹ� ɩɨ� ɞɚɧɧɨɦɭ�
ɩɨɤɚɡɚɬɟɥɸ� ɜ� ɬɨɱɤɚɯ� ��� ��� ��� ��� �� ɢ� ���� ɋɤɜɚɠɢɧɚ�� ɪɚɫɩɨɥɨɠɟɧɧɚɹ� ɜ�
ɉɟɬɪɨɜɫɤɨɦ� ɪ-ɧɟ�� ɝ�� ɉɟɬɪɨɜɫɤ� �ɨɛɴɟɤɬ� ��� ɢɦɟɟɬ� ɩɨɝɪɚɧɢɱɧɨɟ� ɡɧɚɱɟɧɢɟ��
ɪɚɜɧɨɟ� ɉȾɄ�� Ɇɚɤɫɢɦɚɥɶɧɵɟ� ɩɪɟɜɵɲɟɧɢɹ� ɧɚɛɥɸɞɚɸɬɫɹ� ɜ� ɢɫɬɨɱɧɢɤɚɯ��
ɨɬɧɨɫɹɳɢɯɫɹ�ɤ�ɉɪɢɜɨɥɠɫɤɨ-ɏɨɩɟɪɫɤɨɦɭ�ɛɚɫɫɟɣɧɭ��ʋ���± ����ɀ������ɉȾɄ��
ɢ�ʋ���± ����ɀ������ɉȾɄ���Ⱦɚɧɧɵɣ�ɮɚɤɬ�ɫɜɹɡɚɧ�ɫ�ɧɚɥɢɱɢɟɦ�ɦɨɳɧɨɝɨ�ɫɥɨɹ�
ɤɚɪɛɨɧɚɬɧɵɯ� ɨɫɚɞɨɱɧɵɯ� ɩɨɪɨɞ� �ɝɥɚɜɧɵɦ� ɨɛɪɚɡɨɦ�� ɢɡɜɟɫɬɧɹɤɚ�� ɜ�
ɩɪɚɜɨɛɟɪɟɠɧɵɯ� ɪɚɣɨɧɚɯ� ɋɚɪɚɬɨɜɫɤɨɣ� ɨɛɥɚɫɬɢ�� ɉɨ� ɦɟɪɟ� ɩɪɢɛɥɢɠɟɧɢɹ� ɤ�
ɪɭɫɥɭ� ɪ�� ȼɨɥɝɚ� ɭɜɟɥɢɱɢɜɚɟɬɫɹ� ɦɨɳɧɨɫɬɶ� ɭɤɚɡɚɧɧɵɯ� ɩɨɪɨɞ�� ɉɪɢ�
ɩɪɨɯɨɠɞɟɧɢɢ ɱɟɪɟɡ� ɤɚɪɛɨɧɚɬɵ� ɜ� ɜɨɞɟ� ɩɨɜɵɲɚɟɬɫɹ� ɫɨɞɟɪɠɚɧɢɟ� ɢɨɧɨɜ�
ɤɚɥɶɰɢɹ� ɢ�� ɤɚɤ� ɫɥɟɞɫɬɜɢɟ�� ɩɨɜɵɲɚɟɬɫɹ� ɢɯ� ɠɟɫɬɤɨɫɬɶ�� ȼ� ɩɟɪɢɨɞ� ɥɟɬɧɟ-
ɨɫɟɧɧɟɣ� ɦɟɠɟɧɢ� ɨɬɦɟɱɚɟɬɫɹ� ɫɧɢɠɟɧɢɟ� ɠɟɫɬɤɨɫɬɢ� ɜɨɞɵ� ɜ� ɫɪɟɞɧɟɦ� ɧɚ� ��-
�����ɱɬɨ�ɫɜɹɡɚɧɨ�ɫ�ɫɨɤɪɚɳɟɧɢɟɦ�ɞɟɛɢɬɚ� 

Ɋɟɡɭɥɶɬɚɬɵ� ɨɩɪɟɞɟɥɟɧɢɹ� ɫɭɯɨɝɨ� ɨɫɬɚɬɤɚ� ɩɨɤɚɡɚɥɢ�� ɱɬɨ� ɧɚɢɛɨɥɶɲɟɟ�
ɩɪɟɜɵɲɟɧɢɟ� �����ɉȾɄ��ɧɚɛɥɸɞɚɟɬɫɹ ɜ� ɫɤɜɚɠɢɧɟ�ʋ��� ɪɚɫɩɨɥɨɠɟɧɧɨɣ� ɜ� ɫ��
Ʉɥɟɳɟɜɤɚ� ɋɚɪɚɬɨɜɫɤɨɝɨ� ɪɚɣɨɧɚ�� ɇɟɫɨɛɥɸɞɟɧɢɟ� ɧɨɪɦɚɬɢɜɨɜ� ɉȾɄ�
ɧɚɛɥɸɞɚɟɬɫɹ� ɬɚɤɠɟ� ɜ� ɫɤɜɚɠɢɧɚɯ�� ɪɚɫɩɨɥɨɠɟɧɧɵɯ� ɧɚ� ɬɟɪɪɢɬɨɪɢɢ�
ɉɟɬɪɨɜɫɤɨɝɨ� �ɨɛɴɟɤɬ�ʋ��� ± 1,75 ɉȾɄ�� Ɍɚɬɢɳɟɜɫɤɨɝɨ� �ɨɛɴɟɤɬ�ʋ��� ± 4,13 
ɉȾɄ��ɗɧɝɟɥɶɫɫɤɨɝɨ� �ɨɛɴɟɤɬ�ʋ���± �����ɉȾɄ��ɇɨɜɨɭɡɟɧɫɤɨɝɨ� �ɨɛɴɟɤɬ�ʋ���
ɪɚɣɨɧɨɜ�± �����ɉȾɄ��ȼ�ɩɟɪɢɨɞ�ɥɟɬɧɟ-ɜɟɫɟɧɧɟɣ�ɦɟɠɟɧɢ�ɬɚɤɠɟ�ɧɚɛɥɸɞɚɟɬɫɹ�
ɭɦɟɧɶɲɟɧɢɟ�ɤɨɥɢɱɟɫɬɜɚ�ɫɭɯɨɝɨ�ɨɫɬɚɬɤɚ�ɜɨ�ɜɫɟɯ�ɫɤɜɚɠɢɧɚɯ��ɧɚ��-25 %). 

ɉɨɥɭɱɟɧɧɵɟ� ɪɟɡɭɥɶɬɚɬɵ� ɢɡɦɟɪɟɧɢɣ� ɜɨɞɨɪɨɞɧɨɝɨ� ɩɨɤɚɡɚɬɟɥɹ�
ɩɨɤɚɡɚɥɢ� ɱɬɨ� ɡɧɚɱɟɧɢɹ� ɪɇ� ɞɥɹ� ɜɫɟɯ� ɫɤɜɚɠɢɧ�� ɤɪɨɦɟ� ɨɛɴɟɤɬɨɜ�ʋ�� ɢ� ����
ɧɚɯɨɞɹɬɫɹ� ɜ� ɪɚɦɤɚɯ� ɭɫɬɚɧɨɜɥɟɧɧɵɯ� ɧɨɪɦɚɬɢɜɨɜ� ɞɥɹ� ɩɨɞɡɟɦɧɵɯ� ɜɨɞ� ɜ�
ɞɢɚɩɚɡɨɧɟ�ɨɬ���ɞɨ���ȼ�ɫɤɜɚɠɢɧɟ�ʋ���ɪɇ�ɜ�ɜɟɫɟɧɧɢɣ�ɩɟɪɢɨɞ�ɫɨɫɬɚɜɢɥ���ɟɞ���ɚ�
ɜ� ɨɫɟɧɧɢɣ�± �� ɟɞ��Ⱦɥɹ� ɫɤɜɚɠɢɧɵ�ʋ���ɚɧɚɥɨɝɢɱɧɵɟ�ɩɨɤɚɡɚɬɟɥɢ� ɫɨɫɬɚɜɢɥɢ�
���� ɟɞ�� ɢ� ���� ɟɞ�� ɫɨɨɬɜɟɬɫɬɜɟɧɧɨ�� Ⱦɚɧɧɵɣ� ɮɚɤɬ� ɦɨɠɟɬ� ɛɵɬɶ� ɫɜɹɡɚɧ� ɫ�
ɩɪɨɬɟɤɚɸɳɢɦɢ� ɦɢɤɪɨɛɢɨɥɨɝɢɱɟɫɤɢɟ� ɩɪɨɰɟɫɫɵ� ɪɚɡɥɨɠɟɧɢɹ� ɜɟɳɟɫɬɜ��
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ɤɨɬɨɪɵɟ� ɫɨɩɪɨɜɨɠɞɚɸɬɫɹ� ɩɨɧɢɠɟɧɢɟɦ� ɪɇ�� Ⱦɚɧɧɵɟ� ɜɨɞɵ� ɦɨɝɭɬ� ɛɵɬɶ�
ɨɯɚɪɚɤɬɟɪɢɡɨɜɚɧɵ� ɤɚɤ� ɭɦɟɪɟɧɧɨ� ɤɢɫɥɵɟ�� Ʉɪɨɦɟ� ɬɨɝɨ�� ɩɟɪɢɨɞ� ɩɨɧɢɠɟɧɢɹ�
ɩɪɢɬɨɤɚ�ɜɨɞ�ɧɚɛɥɸɞɚɟɬɫɹ�ɫɧɢɠɟɧɢɟ�ɭɪɨɜɧɹ�ɪɇ�ɧɚ��-������Ⱦɚɧɧɵɟ�ɡɧɚɱɟɧɢɹ�
ɹɜɥɹɸɬɫɹ� ɫɚɦɵɦɢ�ɧɢɡɤɢɦɢ� ɞɥɹ� ɩɨɞɡɟɦɧɵɯ� ɜɨɞ��ɉɪɢɫɭɬɫɬɜɢɟɦ� ɝɭɦɭɫɨɜɵɯ�
ɜɟɳɟɫɬɜ�ɢ�ɫɨɟɞɢɧɟɧɢɣ�ɚɥɸɦɢɧɢɹ�ɜ�ɩɨɱɜɟ�ɞɟɥɚɟɬ�ɧɟɜɨɡɦɨɠɧɵɦ�ɞɚɥɶɧɟɣɲɟɟ�
ɢɯ�ɡɚɤɢɫɥɟɧɢɟ� 

Ɍɚɤ� ɠɟ� ɧɚɦɢ� ɩɪɨɜɨɞɢɥɢɫɶ� ɩɨɬɟɧɰɢɨɦɟɬɪɢɱɟɫɤɨɟ� ɨɩɪɟɞɟɥɟɧɢɟ�
ɫɨɞɟɪɠɚɧɢɹ� ɧɢɬɪɚɬ-ɢɨɧɨɜ� ɜ� ɢɫɫɥɟɞɭɟɦɵɯ� ɨɛɪɚɡɰɚɯ�� ɂɯ� ɩɪɢɫɭɬɫɬɜɢɟ�
ɫɜɢɞɟɬɟɥɶɫɬɜɭɟɬ� ɨ� ɡɧɚɱɢɬɟɥɶɧɨɦ� ɭɪɨɜɧɟ� ɨɪɝɚɧɢɱɟɫɤɨɝɨ� ɡɚɝɪɹɡɧɟɧɢɹ�
ɨɛɴɟɤɬɚ� ɜ� ɩɪɨɲɥɨɦ�� ɩɨɫɤɨɥɶɤɭ� ɩɪɨɬɟɤɚɧɢɟ� ɩɪɨɰɟɫɫɨɜ� ɛɢɨɯɢɦɢɱɟɫɤɨɝɨ�
ɨɤɢɫɥɟɧɢɹ� ɨɪɝɚɧɢɱɟɫɤɨɝɨ� ɦɚɬɟɪɢɚɥɚ� ɜɟɞɟɬ� ɤ� ɟɝɨ� ɦɢɧɟɪɚɥɢɡɚɰɢɢ� ɫ�
ɨɛɪɚɡɨɜɚɧɢɟɦ� ɧɢɬɪɢɬɨɜ�� ɤɨɬɨɪɵɟ� ɡɚɬɟɦ� ɬɪɚɧɫɮɨɪɦɢɪɭɸɬɫɹ� ɜ� ɧɢɬɪɚɬɵ� 
ɉɨɥɭɱɟɧɨ�� ɱɬɨ� ɦɚɤɫɢɦɚɥɶɧɵɣ� ɭɪɨɜɟɧɶ� ɢɯ� ɧɚɤɨɩɥɟɧɢɹ� ɧɚɛɥɸɞɚɟɬɫɹ� ɜ�
ɨɛɪɚɡɰɟ� ʋ��� ɪɚɫɩɨɥɚɝɚɸɳɢɣɫɹ� ɜ� ɇɨɜɨɛɭɪɚɫɫɤɨɦ� ɪ-ɧɟ�� ɫ�� ɑɟɪɧɵɲɟɜɤɚ� ɢ�
ɫɨɫɬɚɜɥɹɟɬ� ����� ɦɝ�ɞɦ3�� Ɇɢɧɢɦɚɥɶɧɨɟ� ɡɧɚɱɟɧɢɟ� NO3- ɡɚɮɢɤɫɢɪɨɜɚɧɨ� ɜ�
ɫɤɜɚɠɢɧɟ� ʋ��� Ʉɪɚɫɧɨɩɚɪɬɢɡɚɧɫɤɨɝɨ� ɪ-ɧɚ�� ɩ�� ɉɟɬɪɨɜɫɤɢɣ� ����� ɦɝ�ɞɦ3. 
ɋɨɝɥɚɫɧɨ� ɝɢɝɢɟɧɢɱɟɫɤɢɦ� ɧɨɪɦɚɬɢɜɚɦ� ɫɨɞɟɪɠɚɧɢɟ� ɧɢɬɪɚɬ-ɢɨɧɨɜ� ɜ� ɜɨɞɟ�
ɜɨɞɧɵɯ� ɨɛɴɟɤɬɨɜ� ɯɨɡɹɣɫɬɜɟɧɧɨ-ɛɵɬɨɜɨɝɨ� ɢ� ɪɟɤɪɟɚɰɢɨɧɧɨɝɨ�
ɜɨɞɨɩɨɥɶɡɨɜɚɧɢɹ�� ɚ� ɬɚɤɠɟ� ɩɨɞɡɟɦɧɵɯ� ɜɨɞ� ɫɨɫɬɚɜɥɹɟɬ� ��� ɦɝ�ɥ�� Ɍ�ɟ�� ɜɫɟ�
ɫɤɜɚɠɢɧɵ�ɩɨ�ɞɚɧɧɨɦɭ�ɩɨɤɚɡɚɬɟɥɸ�ɫɨɨɬɜɟɬɫɬɜɭɸɬ�ɬɪɟɛɨɜɚɧɢɹɦ� 

ɇɚ� ɫɥɟɞɭɸɳɟɦ� ɷɬɚɩɟ� ɧɚɲɟɣ� ɪɚɛɨɬɵ� ɩɪɨɜɨɞɢɥɨɫɶ� ɢɡɦɟɪɟɧɢɟ�
ɤɨɧɰɟɧɬɪɚɰɢɢ� ɯɥɨɪɢɞ-ɚɧɢɨɧɨɜ� ɜ� ɢɫɫɥɟɞɭɟɦɵɯ� ɨɛɪɚɡɰɚɯ�� ɉɪɨɢɫɯɨɠɞɟɧɢɟ�
ɯɥɨɪɢɞɨɜ� ɜ� ɜɨɞɟ� ɱɚɳɟ� ɜɫɟɝɨ� ɨɛɭɫɥɨɜɥɟɧɨ� ɩɪɢɪɨɞɧɵɦɢ� ɢɫɬɨɱɧɢɤɚɦɢ��
ɨɞɧɚɤɨ� ɦɨɠɟɬ� ɫɜɢɞɟɬɟɥɶɫɬɜɨɜɚɬɶ� ɢ� ɨ� ɧɟɩɪɚɜɢɥɶɧɨɦ� ɜɟɞɟɧɢɢ�� ɧɚɩɪɢɦɟɪ��
ɦɟɥɢɨɪɚɬɢɜɧɵɯ� ɦɟɪɨɩɪɢɹɬɢɣ� ɂɡ� ɩɨɥɭɱɟɧɧɵɯ� ɞɚɧɧɵɯ� ɜɢɞɧɨ�� ɱɬɨ�
ɩɪɟɜɵɲɟɧɢɹ� ɧɚɛɥɸɞɚɸɬɫɹ� ɜ� ɫɤɜɚɠɢɧɚɯ�ʋ�� ����� ɦɝ�ɞɦ3�� ����� ɉȾɄ��� ʋ��
�����ɦɝ�ɞɦ3�� �����ɉȾɄ��ɉɪɢɜɨɥɠɫɤɨ-ɏɨɩɟɪɫɤɨɝɨ�ɢ�ʋ��� �����ɦɝ�ɞɦ3, 1,34 
ɉȾɄ�� ɉɪɢɤɚɫɩɢɣɫɤɨɝɨ� ɛɚɫɫɟɣɧɨɜ�� ȼɫɟ� ɫɤɜɚɠɢɧɵ� ɋɵɪɬɨɜɫɤɨɝɨ� ɜɨɞɨɫɛɨɪɚ�
ɫɨɨɬɜɟɬɫɬɜɭɸɬ� ɬɪɟɛɨɜɚɧɢɹɦ�� ȼ� ɩɟɪɢɨɞ� ɨɫɟɧɧɟɣ� ɦɟɠɟɧɢ� ɨɬɦɟɱɚɟɬɫɹ�
ɫɧɢɠɟɧɢɟ�ɫɨɞɟɪɠɚɧɢɹ�ɯɥɨɪɢɞ-ɢɨɧɨɜ��ɧɚ��-35%). 

ɉɨɥɭɱɟɧɧɵɟ� ɪɟɡɭɥɶɬɚɬɵ� ɨɩɪɟɞɟɥɟɧɢɹ� ɤɨɧɰɟɧɬɪɚɰɢɢ� ɫɭɥɶɮɚɬ-ɢɨɧɨɜ 
ɫɯɨɠɢ� ɫ� ɪɟɡɭɥɶɬɚɬɚɦɢ� ɨɩɪɟɞɟɥɟɧɢɹ� ɠɟɫɬɤɨɫɬɢ� �ɤɪɨɦɟ� ɫɤɜɚɠɢɧɵ� ʋ����
ɋɤɜɚɠɢɧɵ�ɫ�ɜɵɫɨɤɢɦ�ɫɨɞɟɪɠɚɧɢɟɦ�SO4

2- ɬɚɤɠɟ�ɩɪɢɭɪɨɱɟɧɵ�ɤ�ɬɟɪɪɢɬɨɪɢɹɦ�
ɫ� ɦɨɳɧɵɦ� ɫɥɨɟɦ� ɨɫɚɞɨɱɧɵɯ� ɩɨɪɨɞ� ɢ� ɫɜɹɡɚɧɵ� ɫ� ɩɪɨɰɟɫɫɨɦ� ɪɚɫɬɜɨɪɟɧɢɹ�
ɢɡɜɟɫɬɧɹɤɚ�� Ɍɚɤ�� ɜ� �� ɢɫɬɨɱɧɢɤɚɯ� ɢɡ� ��� ɧɚɛɥɸɞɚɸɬɫɹ� ɩɪɟɜɵɲɟɧɢɹ� ɩɨ�
ɫɨɞɟɪɠɚɧɢɸ�ɫɭɥɶɮɚɬɨɜ�� ɚ�ɢɦɟɧɧɨ�ɜ�ɬɨɱɤɚɯ������������ɢ�����Ɇɚɤɫɢɦɚɥɶɧɵɟ�
ɩɪɟɜɵɲɟɧɢɹ� ɧɚɛɥɸɞɚɸɬɫɹ� ɜ� ɢɫɬɨɱɧɢɤɚɯ�� ɨɬɧɨɫɹɳɢɯɫɹ� ɤ� ɉɪɢɜɨɥɠɫɤɨ-
ɏɨɩɟɪɫɤɨɦɭ�ɛɚɫɫɟɣɧɭ��ʋ6 ± 2450 ɦɝ�ɞɦ3 �����ɉȾɄ��ɢ�ʋ7 ± 2500 ɦɝ�ɞɦ3 (5,0 
ɉȾɄ���ȼ�ɩɟɪɢɨɞ�ɥɟɬɧɟɣ�ɨɫɟɧɧɟɣ�ɦɟɠɟɧɢ�ɨɬɦɟɱɚɟɬɫɹ�ɫɧɢɠɟɧɢɟ�ɫɨɞɟɪɠɚɧɢɹ�
ɫɭɥɶɮɚɬ-ɢɨɧɨɜ�ɜ�ɩɨɞɡɟɦɧɵɯ�ɜɨɞɚɯ�ɧɚ��-20%. 

Ⱦɚɥɟɟ� ɧɚɦɢ� ɩɪɨɜɨɞɢɥɨɫɶ� ɨɩɪɟɞɟɥɟɧɢɟ� ɩɨɤɚɡɚɬɟɥɹ� ɩɟɪɦɚɧɝɚɧɚɬɧɨɣ�
ɨɤɢɫɥɹɟɦɨɫɬɢ��ɩɨɡɜɨɥɹɸɳɟɦ�ɫɭɞɢɬɶ�ɨ�ɡɚɝɪɹɡɧɟɧɢɢ�ɜɨɞɵ�ɜ�ɰɟɥɨɦ��ɋɨɝɥɚɫɧɨ�
ɩɨɥɭɱɟɧɧɵɦ� ɪɟɡɭɥɶɬɚɬɚɦ� ɨɬɦɟɱɚɟɬɫɹ� ɩɪɟɜɵɲɟɧɢɟ ɞɨɩɭɫɬɢɦɵɯ� ɧɨɪɦ� ɜ�
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ɫɤɜɚɠɢɧɚɯ� ʋ�� ������ ɉȾɄ�� ɢ� ʋ�� ����� ɉȾɄ�� ɉɪɢɜɨɥɠɫɤɨ-ɏɨɩɟɪɫɤɨɦɭ�
ɛɚɫɫɟɣɧɭ�� ȼ� ɩɟɪɢɨɞ� ɜɟɫɟɧɧɟ-ɨɫɟɧɧɟɣ� ɦɟɠɟɧɢ� ɧɚɛɥɸɞɚɟɬɫɹ� ɭɦɟɧɶɲɟɧɢɟ�
ɡɚɝɪɹɡɧɟɧɢɹ� ɧɚ� �-24 ��� ɱɬɨ� ɦɨɠɟɬ� ɛɵɬɶ� ɫɜɹɡɚɧɨ� ɫɨ� ɫɧɢɠɟɧɢɟɦ� ɩɪɢɬɨɤɚ�
ɦɢɧɟɪɚɥɶɧɵɯ�ɢ�ɨɪɝɚɧɢɱɟɫɤɢɯ�ɜɟɳɟɫɬɜ�ɜ�ɜɨɞɨɧɨɫɧɵɣ�ɝɨɪɢɡɨɧɬ� 

Ɍɚɤɢɦ� ɨɛɪɚɡɨɦ�� ɭɫɬɚɧɨɜɥɟɧɨ�� ɱɬɨ� ɞɥɹ� ɝɪɭɧɬɨɜɵɯ� ɜɨɞ� ɉɪɢɜɨɥɠɫɤɨ-
ɏɨɩɟɪɫɤɨɝɨ�ɢ�ɉɪɢɤɚɫɩɢɣɫɤɨɝɨ�ɚɪɬɟɡɢɧɫɤɢɯ�ɛɚɫɫɟɣɧɨɜ�ɯɚɪɚɤɬɟɪɧɵ�ɜɵɫɨɤɢɟ�
ɤɨɧɰɟɧɬɪɚɰɢɢ� ɢɨɧɨɜ�� ɨɛɭɫɥɚɜɥɢɜɚɸɳɢɯ� ɠɟɫɬɤɨɫɬɶ� ɜɨɞɵ�� ɫɭɯɨɝɨ� ɨɫɬɚɬɤɚ��
Cl-, SO4

2-��ɚ�ɬɚɤɠɟ�ɜɵɫɨɤɢɟ�ɡɧɚɱɟɧɢɹ�ɩɟɪɦɚɧɝɚɧɚɬɧɨɣ�ɨɤɢɫɥɹɟɦɨɫɬɢ�� 
 

 

Ƚ�Ɍ��Ɂɚɝɢɬɨɜɚ 
 

ɋɚɧɤɬ-ɉɟɬɟɪɛɭɪɝɫɤɢɣ�ɝɨɫɭɞɚɪɫɬɜɟɧɧɵɣ�ɭɧɢɜɟɪɫɢɬɟɬ� 
 

ɗɄɈɅɈȽɈ-ȽȿɈɏɂɆɂɑȿɋɄȺə�ɏȺɊȺɄɌȿɊɂɋɌɂɄȺ�
ɉɈɑȼȿɇɇɈȽɈ�ɉɈɄɊɈȼȺ�ȻȺɃɄȺɅɖɋɄɈȽɈ�ɁȺɉɈȼȿȾɇɂɄȺ 

 
 

ȼ�ɫɬɚɬɶɟ�ɩɪɢɜɟɞɟɧ� ɚɧɚɥɢɡ� ɫɨɞɟɪɠɚɧɢɹ� ɬɹɠɺɥɵɯ�ɦɟɬɚɥɥɨɜ� ɜ�ɩɨɱɜɟɧɧɨɦ�ɩɨɤɪɨɜɟ�
ɧɚ�ɬɟɪɪɢɬɨɪɢɢ�Ȼɚɣɤɚɥɶɫɤɨɝɨ�ɝɨɫɭɞɚɪɫɬɜɟɧɧɨɝɨ�ɛɢɨɫɮɟɪɧɨɝɨ�ɡɚɩɨɜɟɞɧɢɤɚ�� 

Ʉɥɸɱɟɜɵɟ� ɫɥɨɜɚ�� ɛɚɣɤɚɥɶɫɤɢɣ� ɡɚɩɨɜɟɞɧɢɤ�� ɬɹɠɺɥɵɟ� ɦɟɬɚɥɥɵ�� ɛɚɣɤɚɥɶɫɤɢɣ�
ɪɟɝɢɨɧ��ɩɨɱɜɟɧɧɵɣ�ɩɨɤɪɨɜ��ɷɤɨɫɢɫɬɟɦɵ� 
 

Ɉɡɟɪɨ Ȼɚɣɤɚɥ� ɬɟɪɪɢɬɨɪɢɚɥɶɧɨ� ɪɚɫɩɨɥɨɠɟɧɨ� ɜ� ɸɠɧɨɣ� ɱɚɫɬɢ�
ȼɨɫɬɨɱɧɨɣ�ɋɢɛɢɪɢ��ɗɬɨ� ɨɞɧɨ�ɢɡ� ɫɚɦɵɯ�ɪɚɫɩɪɨɫɬɪɚɧɺɧɧɵɯ�ɢ�ɩɨɫɟɳɚɟɦɵɯ�
ɦɟɫɬ� ɜ� Ɋɨɫɫɢɢ�� ȿɠɟɝɨɞɧɨ� ɧɚ� Ȼɚɣɤɚɥ� ɫɴɟɡɠɚɸɬɫɹ� ɬɵɫɹɱɢ� ɬɭɪɢɫɬɨɜ�� ɢɡ-ɡɚ�
ɱɟɝɨ� ɢ� ɜɨɡɪɚɫɬɚɟɬ� ɚɧɬɪɨɩɨɝɟɧɧɚɹ� ɧɚɝɪɭɡɤɚ� ɧɚ� ɩɪɢɪɨɞɧɵɟ� ɫɢɫɬɟɦɵ� ɨɡɟɪɚ��
ɤɨɬɨɪɵɟ��ɧɚ�ɞɚɧɧɵɣ�ɦɨɦɟɧɬ��ɩɪɚɤɬɢɱɟɫɤɢ�ɧɟ�ɩɨɞɞɚɸɬɫɹ�ɤɨɧɬɪɨɥɸ [1].  

ɗɤɨɫɢɫɬɟɦɵ�ɛɚɣɤɚɥɶɫɤɨɝɨ� ɡɚɩɨɜɟɞɧɢɤɚ� ± ɷɬɨ�ɫɨɜɨɤɭɩɧɨɫɬɶ�ɪɟɞɤɢɯ��
ɷɧɞɟɦɢɱɧɵɯ� ɢ� ɭɧɢɤɚɥɶɧɵɯ� ɜɢɞɨɜ� ɪɚɫɬɢɬɟɥɶɧɨɫɬɢ� ɢ� ɠɢɜɨɬɧɵɯ�� Ɉɞɧɚɤɨ�
ɫɟɪɶɺɡɧɨɟ� ɚɧɬɪɨɩɨɝɟɧɧɨɟ� ɜɥɢɹɧɢɟ� ɨɤɚɡɵɜɚɟɬ� ɧɟ� ɬɨɥɶɤɨ� ɟɠɟɞɧɟɜɧɵɣ, 
ɢɧɬɟɧɫɢɜɧɵɣ� ɬɭɪɢɡɦ�� ɚ� ɬɚɤɠɟ� ɩɪɨɦɵɲɥɟɧɧɵɟ� ɩɪɟɞɩɪɢɹɬɢɹ�� ɧɚɯɨɞɹɳɢɟɫɹ�
ɧɟɞɚɥɟɤɨ�ɨɬ�ɨɡɟɪɚ��ɚɜɬɨɦɚɝɢɫɬɪɚɥɶ�� 

Ɉɞɢɧ�ɢɡ�ɤɪɢɬɟɪɢɟɜ�ɨɰɟɧɤɢ�ɫɨɫɬɨɹɧɢɹ�ɩɪɢɪɨɞɧɨɣ�ɬɟɪɪɢɬɨɪɢɢ� ± ɷɬɨ�
ɷɤɨɥɨɝɨ-ɯɢɦɢɱɟɫɤɚɹ� ɯɚɪɚɤɬɟɪɢɫɬɢɤɚ� ɩɨɱɜ�� ɂɦɟɧɧɨ� ɩɨɷɬɨɦɭ� ɞɚɧɧɚɹ� ɬɟɦɚ�
ɬɚɤ�ɚɤɬɭɚɥɶɧɚ�ɧɚ�ɫɟɝɨɞɧɹɲɧɢɣ�ɞɟɧɶ��ɩɨɫɤɨɥɶɤɭ�ɢɡɭɱɟɧɢɟ�ɩɨɞɜɢɠɧɵɯ�ɮɨɪɦ�
ɬɹɠɺɥɵɯ�ɦɟɬɚɥɥɨɜ�ɜ�ɩɨɱɜɟɧɧɨɦ�ɩɨɤɪɨɜɟ��ɢɯ�ɪɚɫɩɪɟɞɟɥɟɧɢɟ�ɢ�ɚɤɤɭɦɭɥɹɰɢɹ�
± ɨɞɧɨ� ɢɡ� ɝɥɚɜɧɵɯ� ɫɨɫɬɚɜɥɹɸɳɢɯ� ɩɨɱɜɟɧɧɨɝɨ� ɷɤɨɥɨɝɢɱɟɫɤɨɝɨ�
ɦɨɧɢɬɨɪɢɧɝɚ�� 

ɐɟɥɶɸ� ɪɚɛɨɬɵ� ɹɜɥɹɟɬɫɹ� ɢɡɭɱɟɧɢɟ� ɷɤɨɥɨɝɨ-ɝɟɨɯɢɦɢɱɟɫɤɨɣ�
ɯɚɪɚɤɬɟɪɢɫɬɢɤɢ�ɩɨɱɜɟɧɧɨɝɨ�ɩɨɤɪɨɜɚ�ɜ�Ȼɚɣɤɚɥɶɫɤɨɦ�ɡɚɩɨɜɟɞɧɢɤɟ�� 
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ȼɡɹɬɢɟ�ɩɪɨɛ�ɩɨɱɜ�ɢ�ɨɩɪɟɞɟɥɟɧɢɟ�ɬɹɠɺɥɵɯ�ɦɟɬɚɥɥɨɜ��ɌɆ��ɩɪɨɜɨɞɢɥɢ�
ɜ�ɚɜɝɭɫɬɟ������ɝɨɞɚ�ɢ�ɜ�ɦɚɪɬɟ������ɝɨɞɚ�ɫɨɨɬɜɟɬɫɬɜɟɧɧɨ�� 

Ɉɩɪɟɞɟɥɟɧɢɟ� ɮɨɪɦ� ɬɹɠɺɥɵɯ� ɦɟɬɚɥɥɨɜ� ɜ� ɩɨɱɜɟɧɧɵɯ� ɨɛɪɚɡɰɚɯ�
ɩɪɨɜɨɞɢɥɨɫɶ� ɜ� Ɋɟɫɭɪɫɧɨɦ�Ɉɛɪɚɡɨɜɚɬɟɥɶɧɨɦ�ɐɟɧɬɪɟ� ɂɧɫɬɢɬɭɬɚ� ɏɢɦɢɢ� ɧɚ�
ɛɚɡɟ� ɋɚɧɤɬ-ɉɟɬɟɪɛɭɪɝɫɤɨɝɨ� ɝɨɫɭɞɚɪɫɬɜɟɧɧɨɝɨ� ɭɧɢɜɟɪɫɢɬɟɬɚ� ɷɦɢɫɫɢɨɧɧɨ-
ɫɩɟɤɬɪɨɦɟɬɪɢɱɟɫɤɢɦ� ɦɟɬɨɞɨɦ� ɧɚ� ɩɪɢɛɨɪɟ� � ICPE-9000. Ⱦɥɹ� ɪɚɛɨɬɵ� ɛɵɥɨ�
ɩɨɞɝɨɬɨɜɥɟɧɨ�ɢ�ɩɪɨɚɧɚɥɢɡɢɪɨɜɚɧɨ����ɩɪɨɛ� 

ɗɦɢɫɫɢɨɧɧɵɣ� ɫɩɟɤɬɪɚɥɶɧɵɣ� ɚɧɚɥɢɡ� ± ɮɢɡɢɱɟɫɤɢɯ� ɦɟɬɨɞ�
ɨɩɪɟɞɟɥɟɧɢɹ� ɯɢɦɢɱɟɫɤɨɝɨ� ɫɨɫɬɚɜɚ� ɜɟɳɟɫɬɜɚ� ɩɨ� ɚɬɨɦɧɵɦ� ɫɩɟɤɬɪɚɦ� ɟɝɨ�
ɢɡɥɭɱɟɧɢɹ�� Ʉɚɠɞɨɣ� ɫɩɟɤɬɪɚɥɶɧɨɣ� ɥɢɧɢɢ� ɫɨɨɬɜɟɬɫɬɜɭɟɬ� ɜɩɨɥɧɟ�
ɨɩɪɟɞɟɥɺɧɧɚɹ�ɷɧɟɪɝɢɹ�ɜɨɡɛɭɠɞɟɧɢɹ��ɤɨɬɨɪɚɹ�ɩɪɟɞɫɬɚɜɥɹɟɬ�ɫɨɛɨɣ�ɩɨɬɟɧɰɢɚɥ�
ɜɨɡɛɭɠɞɟɧɢɹ� ɫɩɟɤɬɪɚɥɶɧɨɣ�ɥɢɧɢɢ��ɉɨɬɟɧɰɢɚɥ�ɜɨɡɛɭɠɞɟɧɢɹ�ɯɚɪɚɤɬɟɪɢɡɭɟɬ�
ɱɭɜɫɬɜɢɬɟɥɶɧɨɫɬɶ� ɦɟɬɨɞɚ� ɩɪɢ� ɨɛɧɚɪɭɠɟɧɢɢ� ɬɨɝɨ� ɢɥɢ� ɢɧɨɝɨ� ɷɥɟɦɟɧɬɚ� ɩɨ�
ɤɚɤɨɣ-ɥɢɛɨ�ɥɢɧɢɢ�ɟɝɨ�ɫɩɟɤɬɪɚ��ɗɧɟɪɝɢɹ��ɧɟɨɛɯɨɞɢɦɚɹ�ɞɥɹ�ɨɬɪɵɜɚ�ɨɞɧɨɝɨ�ɢɡ�
ɜɧɟɲɧɢɯ� ɷɥɟɤɬɪɨɧɨɜ� ɧɟɣɬɪɚɥɶɧɨɝɨ� ɚɬɨɦɚ�� ɧɚɡɵɜɚɟɬɫɹ� ɩɟɪɜɵɦ�
ɢɨɧɢɡɚɰɢɨɧɧɵɦ� ɩɨɬɟɧɰɢɚɥɨɦ� ɚɬɨɦɚ� ɷɥɟɦɟɧɬɚ�� ȼɟɥɢɱɢɧɚ� ɢɨɧɢɡɚɰɢɨɧɧɨɝɨ�
ɩɨɬɟɧɰɢɚɥɚ�ɞɥɹ�ɨɬɪɵɜɚ�ɤɚɠɞɨɝɨ�ɩɨɫɥɟɞɭɸɳɟɝɨ�ɷɥɟɤɬɪɨɧɚ�>�@� 

ɗɦɢɫɫɢɨɧɧɵɣ� ɤɨɥɢɱɟɫɬɜɟɧɧɵɣ� ɫɩɟɤɬɪɚɥɶɧɵɣ� ɚɧɚɥɢɡ� ± ɦɟɬɨɞ�
ɨɬɧɨɫɢɬɟɥɶɧɵɣ�� ɇɟɢɡɜɟɫɬɧɭɸ� ɤɨɧɰɟɧɬɪɚɰɢɸ� ɤɚɤɨɝɨ-ɥɢɛɨ� ɷɥɟɦɟɧɬɚ�
ɨɩɪɟɞɟɥɹɸɬ�� ɫɪɚɜɧɢɜɚɹ� ɢɧɬɟɧɫɢɜɧɨɫɬɶ� ɢɡɥɭɱɟɧɢɹ� ɷɬɨɝɨ� ɷɥɟɦɟɧɬɚ� ɜ�
ɚɧɚɥɢɡɢɪɭɟɦɨɣ� ɩɪɨɛɟ� ɫ� ɢɧɬɟɧɫɢɜɧɨɫɬɶɸ� ɢɡɥɭɱɟɧɢɹ� ɟɝɨ� ɜ� ɷɬɚɥɨɧɟ� ɩɪɢ� ɢɯ�
ɜɨɡɛɭɠɞɟɧɢɢ�ɜ�ɢɫɬɨɱɧɢɤɟ��Ɂɚɜɢɫɢɦɨɫɬɶ�ɢɧɬɟɧɫɢɜɧɨɫɬɢ�ɢɡɥɭɱɟɧɢɹ�ɷɥɟɦɟɧɬɚ�
ɧɟ� ɬɨɥɶɤɨ� ɨɬ� ɟɝɨ� ɤɨɧɰɟɧɬɪɚɰɢɢ�� ɧɨ� ɢ ɨɬ� ɟɝɨ� ɯɢɦɢɱɟɫɤɨɝɨ� ɢ�
ɦɢɧɟɪɚɥɨɝɢɱɟɫɤɨɝɨ� ɫɨɫɬɚɜɚ� ɩɪɨɛɵ� ɫɨɡɞɚɟɬ� ɨɫɧɨɜɧɵɟ� ɬɪɭɞɧɨɫɬɢ� ɩɪɢ�
ɨɩɪɟɞɟɥɟɧɢɢ�ɢ�ɬɪɟɛɭɟɬ�ɫɯɨɞɫɬɜɚ�ɫɨɫɬɚɜɚ�ɚɧɚɥɢɡɢɪɭɟɦɵɯ�ɩɪɨɛ�ɢ�ɷɬɚɥɨɧɨɜ��
Ɉɞɧɢɦ� ɢɡ� ɩɪɢɟɦɨɜ� ɨɫɥɚɛɥɟɧɢɹ� ɜɥɢɹɧɢɹ� ɫɨɫɬɚɜɚ� ɩɪɨɛɵ� ɧɚ� ɪɟɡɭɥɶɬɚɬɵ�
ɚɧɚɥɢɡɚ�ɹɜɥɹɟɬɫɹ�ɩɪɢɦɟɧɟɧɢɟ�ɛɭɮɟɪɧɵɯ�ɫɦɟɫɟɣ�>�@�� 

Ⱦɥɹ�ɢɡɜɥɟɱɟɧɢɹ�ɩɨɞɜɢɠɧɵɯ�ɮɨɪɦ�ɌɆ�ɢɫɩɨɥɶɡɭɸɬɫɹ�ɪɚɡɧɨɨɛɪɚɡɧɵɟ�
ɯɢɦɢɱɟɫɤɢɟ� ɫɨɟɞɢɧɟɧɢɹ�� ɨɛɥɚɞɚɸɳɢɟ� ɧɟɨɞɢɧɚɤɨɜɨɣ� ɷɤɫɬɪɚɝɢɪɭɸɳɟɣ�
ɫɢɥɨɣ��ɇɚɢɛɨɥɟɟ�ɱɚɫɬɨ�ɩɪɢɦɟɧɹɟɬɫɹ�ɚɰɟɬɚɬɧɨ-ɚɦɦɨɧɢɣɧɵɣ�ɛɭɮɟɪ��S+�������
Ɍɟɦ� ɛɨɥɟɟ� ɱɬɨ� ɜ� ɧɚɫɬɨɹɳɟɟ� ɜɪɟɦɹ� ɪɚɡɪɚɛɨɬɚɧɚ� ɫɢɫɬɟɦɚ ɉȾɄ� ɩɨɞɜɢɠɧɵɯ�
ɮɨɪɦ�ɌɆ�ɜ�ɩɨɱɜɟ��ɢɡɜɥɟɤɚɟɦɵɯ�ɚɰɟɬɚɬɧɨ-ɚɦɦɨɧɢɣɧɵɦ�ɛɭɮɟɪɨɦ��ɩɨɷɬɨɦɭ�
ɞɥɹ� ɨɰɟɧɤɢ� ɷɤɨɥɨɝɢɱɟɫɤɨɝɨ� ɫɨɫɬɨɹɧɢɹ� Ɉɋ� ɪɟɤɨɦɟɧɞɭɟɬɫɹ� ɢɫɩɨɥɶɡɨɜɚɬɶ�
ɢɦɟɧɧɨ�ɷɬɨɬ�ɷɤɫɬɪɚɝɟɧɬ [2].  

Ɍɚɤɢɦ�ɨɛɪɚɡɨɦ��ɤɨɧɰɟɧɬɪɚɰɢɢ�ɌɆ�ɜ�ɩɪɨɚɧɚɥɢɡɢɪɨɜɚɧɧɵɯ�ɩɨɱɜɟɧɧɵɯ�
ɨɛɪɚɡɰɚɯ�ɫɨɞɟɪɠɚɬɫɹ�ɜ�ɫɥɟɞɭɸɳɢɯ�ɞɢɚɩɚɡɨɧɚɯ��&G�ɨɬ�����ɞɨ�������ɦɝ�ɤɝ��&R�
ɨɬ�������ɞɨ��������ɦɝ�ɤɝ��&U�ɨɬ�������ɞɨ�������ɦɝ�ɤɝ��&X�ɨɬ����ɞɨ������ɦɝ�ɤɝ��   
)H�ɨɬ�����ɞɨ������ɦɝ�ɤɝ���0Q�ɨɬ������ɞɨ��������ɦɝ�ɤɝ��1L��ɨɬ������ɞɨ������ɦɝ�ɤɝ���
3E��ɨɬ������ɞɨ�������ɦɝ�ɤɝ��9�ɨɬ������ɞɨ������ɦɝ�ɤɝ���=Q�ɨɬ������ɞɨ�������ɦɝ�ɤɝ� 

Ɂɧɚɱɢɬɟɥɶɧɨɟ�ɩɪɟɜɵɲɟɧɢɟ�ɉȾɄ�&X�± ɜ����ɪɚɡ��ɪɢɫ�������0Q�± ɜ���ɪɚɡɚ�
�ɪɢɫ�� ����� 3E� ± ɜ� ���� ɪɚɡɚ� �ɪɢɫ�� ���� ɝɨɜɨɪɢɬ� ɨ� ɛɥɢɡɤɨɦ� ɪɚɫɩɨɥɨɠɟɧɢɢ�
ɢɫɬɨɱɧɢɤɨɜ� ɢɧɬɟɧɫɢɜɧɨɝɨ� ɚɧɬɪɨɩɨɝɟɧɧɨɝɨ� ɜɨɡɞɟɣɫɬɜɢɹ�� ȼ� ɞɚɧɧɨɦ� ɫɥɭɱɚɟ��
ɢɫɬɨɱɧɢɤɨɦ�ɹɜɥɹɟɬɫɹ�ɐȻɄ��ɚɜɬɨɦɨɛɢɥɶɧɵɟ�ɞɨɪɨɝɢ��Ʌɗɉ�� 
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Ɋɢɫ�����ɋɨɞɟɪɠɚɧɢɟ�Cu ɜ�ɩɪɨɛɚɯ 
 

 
 

Ɋɢɫ�����ɋɨɞɟɪɠɚɧɢɟ�Mn ɜ�ɩɪɨɛɚɯ 
 

Ɍɚɤɠɟ��ɩɨɜɵɲɟɧɧɨɟ�ɫɨɞɟɪɠɚɧɢɟ�&X �ɪɢɫ������ɫɜɨɣɫɬɜɟɧɵ�ɨɫɧɨɜɧɵɦ�ɢ�
ɫɪɟɞɧɢɦ� ɝɨɪɧɵɦ� ɩɨɪɨɞɚɦ�� ɚ� ɬɚɤɠɟ� ɩɨɱɜɚɦ�� ɛɨɝɚɬɵɦ� ɨɪɝɚɧɢɤɨɣ� 
ɉɪɟɜɵɲɟɧɢɟ� ɉȾɄ� Zn �ɪɢɫ�� ���� ɝɨɜɨɪɢɬ� ɨ� ɛɥɢɡɨɫɬɢ� ɢɫɬɨɱɧɢɤɨɜ�
ɢɧɬɟɧɫɢɜɧɨɝɨ� ɚɧɬɪɨɩɨɝɟɧɧɨɝɨ� ɜɨɡɞɟɣɫɬɜɢɹ�� ɉɪɟɜɵɲɟɧɢɟ� ɜ� ɨɬɞɟɥɶɧɵɯ�
ɩɪɨɛɚɯ� ɋU� ɫɜɢɞɟɬɟɥɶɫɬɜɭɟɬ� ɨɛ� ɨɫɨɛɟɧɧɨɫɬɹɯ� ɝɟɨɥɨɝɢɱɟɫɤɨɝɨ� ɫɬɪɨɟɧɢɹ�
ɞɚɧɧɨɣ�ɬɟɪɪɢɬɨɪɢɢ� 

ɂɫɯɨɞɹ� ɢɡ� ɪɟɡɭɥɶɬɚɬɨɜ� ɮɢɡɢɤɨ-ɯɢɦɢɱɟɫɤɨɝɨ� ɚɧɚɥɢɡɚ� ɩɨɞɜɢɠɧɵɯ�
ɮɨɪɦ�ɌɆ�ɜ�ɩɨɱɜɚɯ�Ȼɚɣɤɚɥɶɫɤɨɝɨ�ɡɚɩɨɜɟɞɧɢɤɚ��ɦɨɠɧɨ�ɫɞɟɥɚɬɶ�ɜɵɜɨɞ�ɨ�ɬɨɦ��
ɱɬɨ�ɡɧɚɱɢɬɟɥɶɧɨɟ�ɩɪɟɜɵɲɟɧɢɟ�ɉȾɄ�&X��ɜ����ɪɚɡ���0Q��ɜ���ɪɚɡɚ���3E��ɜ�����
ɪɚɡɚ�� ɝɨɜɨɪɢɬ� ɨ� ɛɥɢɡɤɨɦ� ɪɚɫɩɨɥɨɠɟɧɢɢ� ɢɫɬɨɱɧɢɤɨɜ� ɢɧɬɟɧɫɢɜɧɨɝɨ�
ɚɧɬɪɨɩɨɝɟɧɧɨɝɨ�ɜɨɡɞɟɣɫɬɜɢɹ��ȼ�ɞɚɧɧɨɦ�ɫɥɭɱɚɟ��ɢɫɬɨɱɧɢɤɨɦ�ɹɜɥɹɟɬɫɹ�ɐȻɄ��
ɚɜɬɨɦɨɛɢɥɶɧɵɟ�ɞɨɪɨɝɢ��Ʌɗɉ� 

ɉɪɟɜɵɲɟɧɢɟ� ɜ� ɨɬɞɟɥɶɧɵɯ� ɩɪɨɛɚɯ� ɋU� ɫɜɢɞɟɬɟɥɶɫɬɜɭɟɬ� ɨɛ�
ɨɫɨɛɟɧɧɨɫɬɹɯ�ɝɟɨɥɨɝɢɱɟɫɤɨɝɨ�ɫɬɪɨɟɧɢɹ�ɞɚɧɧɨɣ�ɬɟɪɪɢɬɨɪɢɢ� 
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Ɋɢɫ�����ɋɨɞɟɪɠɚɧɢɟ�Pb ɜ�ɩɪɨɛɚɯ 
 

 
Ɋɢɫ�����ɋɨɞɟɪɠɚɧɢɟ�Zn ɜ�ɩɪɨɛɚɯ 

 
ɇɚ� ɨɫɧɨɜɟ� ɩɪɨɜɟɞɟɧɧɵɯ� ɢɫɫɥɟɞɨɜɚɧɢɣ� ɦɨɠɧɨ� ɩɨɪɟɤɨɦɟɧɞɨɜɚɬɶ�

ɨɫɭɳɟɫɬɜɥɹɬɶ�ɧɚ�ɬɟɪɪɢɬɨɪɢɢ�Ȼɚɣɤɚɥɶɫɤɨɝɨ�ɝɨɫɭɞɚɪɫɬɜɟɧɧɨɝɨ�ɛɢɨɫɮɟɪɧɨɝɨ�
ɡɚɩɨɜɟɞɧɢɤɚ�ɦɨɧɢɬɨɪɢɧɝ�ɷɤɨɥɨɝɢɱɟɫɤɨɝɨ�ɫɨɫɬɨɹɧɢɹ�ɩɨɱɜ� 

 
Ʌɢɬɟɪɚɬɭɪɚ 

1. ȼɚɲɭɤɟɜɢɱ�Ɉ�ɘ��Ɉɰɟɧɤɚ�ɫɬɟɩɟɧɢ�ɪɟɤɪɟɚɰɢɨɧɧɨɣ�ɞɢɝɪɟɫɫɢɢ�ɧɚ�ɬɟɪɪɢɬɨɪɢɢ�
ɷɤɨɥɨɝɢɱɟɫɤɨɣ� ɬɪɨɩɵ� ɛɚɣɤɚɥɶɫɤɨɝɨ� ɛɢɨɫɮɟɪɧɨɝɨ� ɡɚɩɨɜɟɞɧɢɤɚ� ��� Ⱥɧɬɪɨɩɨɝɟɧɧɚɹ�
ɬɪɚɧɫɮɨɪɦɚɰɢɹ�ɩɪɢɪɨɞɧɨɣ�ɫɪɟɞɵ��������ʋ���ɋ����-100. 

2. Ɇɟɬɨɞɵ� ɮɢɡɢɤɨ-ɯɢɦɢɱɟɫɤɨɝɨ� ɚɧɚɥɢɡɚ� ɩɨɱɜ� ɢ� ɪɚɫɬɟɧɢɹ�� Ɇɟɬɨɞɢɱɟɫɤɢɟ�
ɭɤɚɡɚɧɢɹ�� ��Ⱥɜɬɨɪɵ��Ɉɩɟɤɭɧɨɜɚ�Ɇ�Ƚ���Ⱥɪɟɫɬɨɜɚ�ɂ�ɘ���ȿɥɫɭɤɨɜɚ�ȿ�ɘ�-ɋɉɛ���ɂɡɞ-ɜɨ�ɋ�-
ɉɟɬɟɪɛ��ɭɧ-ɬɚ����������ɫ�� 
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Ⱥ�Ȼ� Ʉɢɬɚɟɜ 
 

ɉɟɪɦɫɤɢɣ�ɝɨɫɭɞɚɪɫɬɜɟɧɧɵɣ�ɧɚɰɢɨɧɚɥɶɧɵɣ�ɢɫɫɥɟɞɨɜɚɬɟɥɶɫɤɢɣ�ɭɧɢɜɟɪɫɢɬɟɬ 
 

 ɄȺɑȿɋɌȼɈ�ȼɈȾɕ�ɆȺɅɕɏ�ɊȿɄ�ɝ� ɉȿɊɆɂ 
�ɉɈ�ɆȺɌȿɊɂȺɅȺɆ�����-�����ȽȽ�� 

 
Ⱦɚɧɚ� ɨɰɟɧɤɚ� ɤɚɱɟɫɬɜɚ� ɜɨɞɵ� ɪɪ�� Ɇɭɥɹɧɤɚ�� Ⱦɚɧɢɥɢɯɚ�� ȿɝɨɲɢɯɚ� ɢ� ɂɜɚ��

ɩɪɨɬɟɤɚɸɳɢɯ�ɩɨ�ɬɟɪɪɢɬɨɪɢɢ�ɝ��ɉɟɪɦɢ��Ⱥɧɚɥɢɡ�ɞɚɧ�ɩɨ�ɮɨɧɨɜɨɦɭ�ɢ�ɭɫɬɶɟɜɨɦɭ�ɫɬɜɨɪɚɦ��
ȼ� ɨɫɧɨɜɭ� ɩɨɥɨɠɟɧɵ� ɦɚɬɟɪɢɚɥɵ� ɦɨɧɢɬɨɪɢɧɝɨɜɵɯ� ɢɫɫɥɟɞɨɜɚɧɢɣ� ɯɢɦɢɱɟɫɤɨɝɨ� ɫɨɫɬɚɜɚ�
ɜɨɞɵ��ɜɵɩɨɥɧɟɧɧɵɯ�ɜ�����-�����ɝɝ� 

Ʉɥɸɱɟɜɵɟ� ɫɥɨɜɚ�� ɦɚɥɚɹ� ɝɨɪɨɞɫɤɚɹ� ɪɟɤɚ�� ɮɨɧɨɜɵɣ� ɢ� ɭɫɬɶɟɜɨɣ� ɫɬɜɨɪ�� ɤɚɱɟɫɬɜɨ�
ɜɨɞɵ��ɢɧɞɟɤɫɵ�ɡɚɝɪɹɡɧɟɧɢɹ� 

 
Ɇɚɥɵɟ� ɪɟɤɢ�� ɩɪɨɬɟɤɚɸɳɢɟ� ɩɨ� ɭɪɛɚɧɢɡɢɪɨɜɚɧɧɨɣ� ɬɟɪɪɢɬɨɪɢɢ�

ɤɪɭɩɧɵɯ� ɝɨɪɨɞɨɜ�� ɱɚɳɟ� ɜɫɟɝɨ� ɩɪɟɞɫɬɚɜɥɹɸɬ� ɫɨɛɨɣ� ɠɚɥɤɨɟ� ɡɪɟɥɢɳɟ�� ɂɯ�
ɜɨɞɵ��ɤɚɤ�ɩɪɚɜɢɥɨ��ɫɢɥɶɧɨ�ɡɚɝɪɹɡɧɟɧɵ��ɡɚɦɭɫɨɪɟɧɵ��ɢ��ɧɟ�ɹɜɥɹɸɬɫɹ�ɜɚɠɧɵɦ�
ɷɥɟɦɟɧɬɨɜ�ɝɨɪɨɞɫɤɨɣ�ɢɧɮɪɚɫɬɪɭɤɬɭɪɵ��ɂɡɭɱɟɧɢɟ�ɢɯ�ɜɟɞɟɬɫɹ�ɯɚɨɬɢɱɧɨ�ɢ�ɛɟɡ�
ɞɨɫɬɚɬɨɱɧɨɣ�ɞɟɬɚɥɢɡɚɰɢɢ�� 

ȼɫɟ� ɦɚɥɵɟ� ɪɟɤɢ� ɝ�� ɉɟɪɦɢ� ɢɫɩɵɬɵɜɚɸɬ� ɫɢɥɶɧɟɣɲɟɟ� ɚɧɬɪɨɩɨɝɟɧɧɨɟ�
ɜɨɡɞɟɣɫɬɜɢɟ�� ɗɬɨ� ɡɚɝɪɹɡɧɟɧɢɟ� ɢɯ� ɜɨɞ� ɩɪɨɦɵɲɥɟɧɧɵɦɢ�� ɯɨɡɹɣɫɬɜɟɧɧɨ-
ɛɵɬɨɜɵɦɢ� ɢ� ɥɢɜɧɟɜɵɦɢ� ɫɬɨɤɚɦɢ�� ɫɬɪɨɢɬɟɥɶɫɬɜɨ� ɞɚɦɛ�� ɪɚɡɪɚɛɨɬɤɚ�
ɤɚɪɶɟɪɨɜ�� ɫɨɨɪɭɠɟɧɢɟ�ɤɨɥɥɟɤɬɨɪɨɜ�� ɡɚɝɪɹɡɧɟɧɢɟ�ɛɟɪɟɝɨɜ�ɦɭɫɨɪɨɦ�ɢ�ɬ�ɞ��ȼ�
ɪɟɡɭɥɶɬɚɬɟ�ɷɤɨɫɢɫɬɟɦɵ�ɪɟɤ�ɩɪɟɬɟɪɩɟɥɢ�ɡɧɚɱɢɬɟɥɶɧɵɟ�ɢɡɦɟɧɟɧɢɹ��ɨɫɨɛɟɧɧɨ�
ɪ�� Ⱦɚɧɢɥɢɯɚ�� ɤɨɬɨɪɚɹ� ɩɨɥɧɨɫɬɶɸ� ɭɬɪɚɬɢɥɚ� ɪɵɛɧɨɟ� ɧɚɫɟɥɟɧɢɟ�� ȼ� ɫɜɹɡɢ� ɫ�
ɜɵɲɟɫɤɚɡɚɧɧɵɦ, ɰɟɥɶɸ� ɪɚɛɨɬɵ� ɹɜɢɥɚɫɶ� ɨɰɟɧɤɚ� ɤɚɱɟɫɬɜɚ� ɜɨɞɵ�ɦɚɥɵɯ� ɪɟɤ�
ɝ� ɉɟɪɦɢ�ɜ�ɫɨɜɪɟɦɟɧɧɵɣ�ɩɟɪɢɨɞ� �����-�����ɝɝ���Ɍɚɤɚɹ�ɨɰɟɧɤɚ�ɧɟɨɛɯɨɞɢɦɚ�
ɞɥɹ�ɯɚɪɚɤɬɟɪɢɫɬɢɤɢ�ɷɮɮɟɤɬɚ�ɩɪɨɜɨɞɢɦɵɯ�ɩɪɢɪɨɞɨɨɯɪɚɧɧɵɯ�ɦɟɪɨɩɪɢɹɬɢɣ��
ɤɚɤ�ɜ�ɫɚɦɢɯ�ɜɨɞɧɵɯ�ɨɛɴɟɤɬɚɯ��ɬɚɤ�ɢ�ɧɚ�ɢɯ�ɜɨɞɨɫɛɨɪɚɯ��ɪɚɫɩɨɥɨɠɟɧɧɵɯ�ɧɚ�
ɭɪɛɚɧɢɡɢɪɨɜɚɧɧɵɯ�ɬɟɪɪɢɬɨɪɢɹɯ� 

Ɇɨɧɢɬɨɪɢɧɝɨɜɵɟ�ɧɚɛɥɸɞɟɧɢɹ�ɡɚ�ɤɚɱɟɫɬɜɨɦ�ɜɨɞɵ�ɦɚɥɵɯ�ɪɟɤ�ɝɨɪɨɞɚ�ɫ�
����� ɝ��ɍɩɪɚɜɥɟɧɢɟɦ�ɩɨ� ɷɤɨɥɨɝɢɢ�ɢ� ɩɪɢɪɨɞɨɩɨɥɶɡɨɜɚɧɢɸ�ɚɞɦɢɧɢɫɬɪɚɰɢɢ�
ɝɨɪɨɞɚ�ɉɟɪɦɢ�ɜɨɡɥɨɠɟɧɨ�ɧɚ�ɈȺɈ�©ɆɇɂɂɗɄɈ�ɌɗɄª��ɐɟɥɶɸ�ɜɵɩɨɥɧɟɧɢɹ�
ɪɚɛɨɬ� ɹɜɥɹɟɬɫɹ� ɤɨɦɩɥɟɤɫɧɚɹ� ɨɰɟɧɤɚ� ɫɨɫɬɨɹɧɢɹ� ɡɚɝɪɹɡɧɟɧɢɹ� ɦɚɥɵɯ� ɪɟɤ ɝ��
ɉɟɪɦɢ��ɧɟɨɯɜɚɱɟɧɧɵɯ� ɝɨɫɭɞɚɪɫɬɜɟɧɧɨɣ� ɫɟɬɶɸ�ɧɚɛɥɸɞɟɧɢɣ��ɢ�ɢɯ� ɜɤɥɚɞɚ� ɜ�
ɡɚɝɪɹɡɧɟɧɢɟ�ɪ��Ʉɚɦɚ��ɋɬɜɨɪɵ�ɧɚɛɥɸɞɟɧɢɣ�ɧɚ�ɪɟɤɚɯ��ɪɚɫɩɨɥɨɠɟɧɧɵɯ�ɜ�ɡɨɧɟ�
ɜɥɢɹɧɢɹ� ɩɪɟɞɩɪɢɹɬɢɣ� ɝ�� ɉɟɪɦɢ�� ɭɫɬɚɧɨɜɥɟɧɵ� ɜ� ɫɨɨɬɜɟɬɫɬɜɢɢ� ɫ�
ɨɛɳɟɩɪɢɧɹɬɵɦɢ� ɩɪɢɧɰɢɩɚɦɢ�� �-ɵɣ� ± ɪɚɫɩɨɥɨɠɟɧɧɵɣ� ɛɥɢɡɤɨ� ɤ ɢɫɬɨɤɭ�
�ɭɫɥɨɜɧɨ�ɮɨɧɨɜɵɣ�ɫɬɜɨɪ����-ɨɣ�± ɜ�ɭɫɬɶɟɜɨɦ�ɭɱɚɫɬɤɟ�ɦɚɥɵɯ�ɪɟɤ��ȼ�ɩɪɨɛɚɯ�
ɜɨɞɵ� ɨɩɪɟɞɟɥɹɥɢɫɶ� ��� ɨɫɧɨɜɧɵɯ� ɡɚɝɪɹɡɧɹɸɳɢɯ� ɤɨɦɩɨɧɟɧɬɨɜ��
ɪɚɫɬɜɨɪɟɧɧɵɣ� ɤɢɫɥɨɪɨɞ�� ɚɡɨɬ� ɚɦɦɨɧɢɹ�� ɚɡɨɬ� ɧɢɬɪɚɬɨɜ�� ɚɡɨɬ� ɧɢɬɪɢɬɨɜ��
ɯɥɨɪɢɞɵ�� ɫɭɥɶɮɚɬɵ�� ɠɟɥɟɡɨ� �ɨɛɳɟɟ��� ɦɟɞɶ�� ɰɢɧɤ�� ɧɟɮɬɟɩɪɨɞɭɤɬɵ�� ɏɉɄ��
ȻɉɄ5�� ɋɉȺȼ�� ɫɭɯɨɣ� ɨɫɬɚɬɨɤ�� ɮɨɫɮɚɬɵ�� ɦɚɪɝɚɧɟɰ�� ɪɇ�� ɚɥɸɦɢɧɢɣ� ɢ�
ɫɬɪɨɧɰɢɣ�� Ɉɰɟɧɤɚ� ɝɢɞɪɨɯɢɦɢɱɟɫɤɨɝɨ� ɪɟɠɢɦɚ� ɦɚɥɵɯ� ɪɟɤ� ɝɨɪɨɞɚ, 
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ɜɵɩɨɥɧɟɧɧɚɹ� ɜ� ����-����� ɝɝ�, ɨɯɜɚɬɵɜɚɟɬ� ɜɫɟ� ɮɚɡɵ� ɜɨɞɧɨɝɨ� ɪɟɠɢɦɚ�
ɜɨɞɨɬɨɤɨɜ�� Ɍɚɤɨɟ� ɦɨɧɢɬɨɪɢɧɝɨɜɨɟ� ɢɫɫɥɟɞɨɜɚɧɢɟ� ɧɚ� ɦɚɥɵɯ� ɪɟɤɚɯ ɝɨɪɨɞɚ�
ɛɵɥɨ�ɩɪɨɜɟɞɟɧɨ�ɜɩɟɪɜɵɟ� 

ɍɫɬɨɣɱɢɜɨɟ�ɩɪɟɜɵɲɟɧɢɟ�ɉȾɄ�ɜɨ�ɜɫɟɯ�ɦɚɥɵɯ�ɪɟɤɚɯ�ɡɚɪɟɝɢɫɬɪɢɪɨɜɚɧɨ�
ɩɨ� ɫɬɪɨɧɰɢɸ� ɢ� ɜ� ɧɟɤɨɬɨɪɵɯ� ɤɨɧɬɪɨɥɶɧɵɯ� ɬɨɱɤɚɯ� ɩɨ� ɚɥɸɦɢɧɢɸ�� Ɂɚ� ɜɟɫɶ�
ɩɟɪɢɨɞ� ɧɚɛɥɸɞɟɧɢɹ� ɡɚ� ɫɨɫɬɨɹɧɢɟɦ� ɦɚɥɵɯ� ɪɟɤ� ɧɟ� ɜɵɹɜɥɟɧɨ� ɩɪɟɜɵɲɟɧɢɹ�
ɉȾɄ� ɩɨ� ɜɨɞɨɪɨɞɧɨɦɭ� ɩɨɤɚɡɚɬɟɥɸ� �ɪɇ��� ȼɨ� ɜɫɟɯ� ɤɨɧɬɪɨɥɶɧɵɯ� ɬɨɱɤɚɯ� ɧɚ�
ɦɚɥɵɯ� ɪɟɤɚɯ� ɡɚɪɟɝɢɫɬɪɢɪɨɜɚɧɨ� ɩɪɟɜɵɲɟɧɢɟ� ɉȾɄ� ɩɨ� ɫɥɟɞɭɸɳɢɦ�
ɤɨɦɩɨɧɟɧɬɚɦ��ɦɟɞɶ��ɦɚɪɝɚɧɟɰ��ɫɬɪɨɧɰɢɣ� 

Ɇɚɬɟɪɢɚɥɵ� ɨɛɫɥɟɞɨɜɚɧɢɹ�ɦɚɥɵɯ� ɝɨɪɨɞɫɤɢɯ� ɪɟɤ� ɜ� ɩɟɪɢɨɞ� ����-2018 
ɝɝ��ɫɜɢɞɟɬɟɥɶɫɬɜɭɸɬ�ɨ�ɬɨɦ��ɱɬɨ�ɷɤɨɥɨɝɢɱɟɫɤɚɹ�ɫɢɬɭɚɰɢɹ�ɧɚ�ɫɚɦɢɯ ɜɨɞɨɬɨɤɚɯ�
ɢ� ɢɯ� ɜɨɞɨɫɛɨɪɚɯ� ɨɫɬɚɟɬɫɹ� ɫɥɨɠɧɨɣ�� ȼ� ɮɨɧɨɜɨɦ� ɫɬɜɨɪɟ� ɪ�� ɂɜɵ ɜ�
ɨɬɦɟɱɟɧɧɵɣ� ɩɟɪɢɨɞ� ɢɧɞɟɤɫ�ɍɄɂɁȼ� ɢɡɦɟɧɹɥɫɹ� ɨɬ� ����� ɞɨ� ������ɉɪɢ� ɷɬɨɦ�
ɧɚɛɥɸɞɚɥɚɫɶ� ɬɟɧɞɟɧɰɢɹ� ɟɝɨ� ɫɧɢɠɟɧɢɹ� ɤ� ɤɨɧɰɭ� ɩɟɪɢɨɞɚ�� ɱɬɨ�
ɫɜɢɞɟɬɟɥɶɫɬɜɭɟɬ� ɨ� ɧɟɤɨɬɨɪɨɦ� ɫɧɢɠɟɧɢɢ� ɬɟɯɧɨɝɟɧɧɨɣ� ɧɚɝɪɭɡɤɢ�� Ʉɥɚɫɫ�
ɤɚɱɟɫɬɜɚ� ɜɨɞɵ� ɩɟɪɟɲɟɥ� ɢɡ� �� ©Ⱥª� �ɝɪɹɡɧɚɹ�� ɜ� �� ©Ⱥª� �ɡɚɝɪɹɡɧɟɧɧɚɹ���
ɋɨɜɟɪɲɟɧɧɨ� ɢɧɚɹ� ɤɚɪɬɢɧɚ� ɧɚɛɥɸɞɚɥɚɫɶ� ɜ� ɭɫɬɶɟɜɨɦ� ɫɬɜɨɪɟ� ɪɟɤɢ�� Ɂɞɟɫɶ�
ɢɧɞɟɤɫ� ɍɄɂɁȼ� ɢɡɦɟɧɹɥɫɹ� ɨɬ� ����� ɞɨ� ������ ɉɪɢ� ɷɬɨɦ� ɧɚɛɥɸɞɚɥɚɫɶ�
ɬɟɧɞɟɧɰɢɹ� ɭɯɭɞɲɟɧɢɹ� ɤɚɱɟɫɬɜɚ� ɜɨɞɵ� ɤ� ɤɨɧɰɭ� ɪɚɫɫɦɚɬɪɢɜɚɟɦɨɝɨ� ɩɟɪɢɨɞɚ��
ȼɨɞɚ� ɢɡ� ɤɚɬɟɝɨɪɢɢ� ɝɪɹɡɧɨɣ� ɩɟɪɟɲɥɚ� ɜ� ɤɚɬɟɝɨɪɢɸ� ɷɤɫɬɪɟɦɚɥɶɧɨ� ɝɪɹɡɧɨɣ��
Ɍɚɤɢɦ� ɨɛɪɚɡɨɦ�� ɩɪɢ� ɩɪɨɬɟɤɚɧɢɢ� ɩɨ� ɝɨɪɨɞɫɤɨɣ� ɬɟɪɪɢɬɨɪɢɢ� ɤɚɱɟɫɬɜɨ� ɜɨɞɵ�
ɪɟɤɢ� ɫɭɳɟɫɬɜɟɧɧɨ� ɭɯɭɞɲɢɥɨɫɶ�� ɋɪɚɜɧɢɜɚɹ� ɞɜɚ� ɢɫɫɥɟɞɭɟɦɵɯ� ɩɟɪɢɨɞɚ�
ɦɨɠɧɨ�ɤɨɧɫɬɚɬɢɪɨɜɚɬɶ��ɱɬɨ�ɫɢɬɭɚɰɢɹ�ɫ�ɤɚɱɟɫɬɜɨɦ�ɜɨɞɵ�ɨɫɬɚɥɚɫɶ�ɩɪɟɠɧɟɣ�ɢ�
ɜɟɫɶɦɚ� ɬɪɟɜɨɠɧɨɣ�� ɇɚ� ɜɫɟɦ� ɩɪɨɬɹɠɟɧɢɢ� ɪɟɤɢ� ɧɚɛɥɸɞɚɟɬɫɹ� ɭɫɬɨɣɱɢɜɨɟ�
ɡɚɝɪɹɡɧɟɧɢɟ�ɩɨ�ɬɚɤɢɦ�ɤɨɦɩɨɧɟɧɬɚɦ�ɤɚɤ�ɦɚɪɝɚɧɟɰ��ɦɟɞɶ��ɠɟɥɟɡɨ�ɢ�ɨɫɨɛɟɧɧɨ�
ɩɨ�ɧɟɮɬɟɩɪɨɞɭɤɬɚɦ����-���ɉȾɄ�� 

Ɉɛɫɥɟɞɨɜɚɧɢɟ�ɪ��ȿɝɨɲɢɯɚ ɩɨɤɚɡɚɥɨ��ɱɬɨ�ɫɢɬɭɚɰɢɹ�ɫ�ɤɚɱɟɫɬɜɨɦ�ɜɨɞɵ�
ɹɜɥɹɟɬɫɹ�ɜɟɫɶɦɚ�ɫɥɨɠɧɨɣ��ɂɧɞɟɤɫ�ɍɄɂɁȼ�ɜ�ɷɬɨɬ�ɩɟɪɢɨɞ�ɜ�ɭɫɬɶɟɜɨɦ�ɫɬɜɨɪɟ�
ɢɡɦɟɧɹɥɫɹ�ɨɬ������ɞɨ�������ɬɨ�ɟɫɬɶ�ɛɵɥ�ɞɨɫɬɚɬɨɱɧɨ�ɫɬɚɛɢɥɶɧɵɦ��ȼɨɞɚ�ɜ�ɷɬɨɬ�
ɩɟɪɢɨɞ�ɨɰɟɧɢɜɚɥɚɫɶ�ɤɚɤ�ɝɪɹɡɧɚɹ����©Ȼª��ɢ�ɨɱɟɧɶ�ɝɪɹɡɧɚɹ����©Ƚª���ɋɪɚɜɧɢɜɚɹ�
ɤɚɱɟɫɬɜɨ� ɜɨɞɵ� ɜ� ɮɨɧɨɜɨɦ� ɢ� ɭɫɬɶɟɜɨɦ ɫɬɜɨɪɚɯ�� ɫɥɟɞɭɟɬ� ɨɬɦɟɬɢɬɶ�� ɱɬɨ�
ɩɪɨɬɟɤɚɹ� ɩɨ� ɭɪɛɚɧɢɡɢɪɨɜɚɧɧɨɣ� ɬɟɪɪɢɬɨɪɢɢ� ɝɨɪɨɞɚ�� ɪɟɤɚ� ɩɨ-ɩɪɟɠɧɟɦɭ�
ɫɢɥɶɧɨ�ɡɚɝɪɹɡɧɹɟɬɫɹ��ȼ�ɦɧɨɝɨɥɟɬɧɟɦ�ɚɫɩɟɤɬɟ�ɦɨɠɧɨ�ɫɱɢɬɚɬɶ��ɱɬɨ�ɫɢɬɭɚɰɢɹ�
ɧɟ� ɭɥɭɱɲɚɟɬɫɹ�� ɉɨ-ɩɪɟɠɧɟɦɭ� ɧɚɛɥɸɞɚɸɬɫɹ� ɫɭɳɟɫɬɜɟɧɧɵɟ ɩɪɟɜɵɲɟɧɢɹ�
ɩɪɟɞɟɥɶɧɨ-ɞɨɩɭɫɬɢɦɵɯ� ɤɨɧɰɟɧɬɪɚɰɢɣ� ɩɨ� ɦɚɪɝɚɧɰɭ� ���-��� ɉȾɄ��� ɨɛɳɟɦɭ�
ɠɟɥɟɡɭ�ɢ�ɞɪ� 

Ⱥɧɚɥɢɡ� ɦɚɬɟɪɢɚɥɨɜ� ����-����� ɝɝ�� ɫɜɢɞɟɬɟɥɶɫɬɜɭɟɬ�� ɱɬɨ� ɫɢɬɭɚɰɢɹ� ɫ�
ɤɚɱɟɫɬɜɨɦ� ɜɨɞɵ� ɜ� ɪ�� Ⱦɚɧɢɥɢɯɚ ɧɟ� ɥɭɱɲɟ�� ɱɟɦ� ɜ� ɜɵɲɟ� ɪɚɫɫɦɨɬɪɟɧɧɵɯ�
ɜɨɞɧɵɯ� ɨɛɴɟɤɬɚɯ�� Ɍɚɤ�� ɢɧɞɟɤɫɵ� ɡɚɝɪɹɡɧɟɧɢɹ� ɍɄɂɁȼ� ɢɡɦɟɧɹɥɢɫɶ� ɜ� ɷɬɨɬ�
ɩɟɪɢɨɞ�ɨɬ������ɞɨ�������ɬɨ�ɟɫɬɶ�ɨɧɢ�ɛɵɥɢ�ɞɨɫɬɚɬɨɱɧɨ�ɫɬɚɛɢɥɶɧɵɦɢ�ɢ�ɜɟɫɶɦɚ�
ɜɵɫɨɤɢɦɢ��ȼɨɞɵ�ɯɚɪɚɤɬɟɪɢɡɨɜɚɥɢɫɶ�ɤɚɤ�ɝɪɹɡɧɵɟ����©Ȼª��ɢ�ɨɱɟɧɶ�ɝɪɹɡɧɵɟ����
©ȼª��� Ɋɟɤɚ� ɩɨ-ɩɪɟɠɧɟɦɭ� ɯɚɪɚɤɬɟɪɢɡɭɟɬɫɹ� ɫɚɦɵɦɢ� ɜɵɫɨɤɢɦɢ� ɮɨɧɨɜɵɦɢ�
ɜɟɥɢɱɢɧɚɦɢ�ɢɧɞɟɤɫɨɜ� ɡɚɝɪɹɡɧɟɧɢɹ� �ɨɬ� ����� ɞɨ� �������ɇɚ� ɜɫɟɦ� ɩɪɨɬɹɠɟɧɢɢ�
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ɪɟɤɢ�ɨɬɦɟɱɚɟɬɫɹ�ɭɫɬɨɣɱɢɜɨɟ� ɟɟ� ɡɚɝɪɹɡɧɟɧɢɟ�ɩɨ�ɦɚɪɝɚɧɰɭ� �ɛɨɥɟɟ����ɉȾɄ���
ɦɟɞɢ��ɰɢɧɤɭ��ɮɨɫɮɚɬɚɦ��ɧɟɮɬɟɩɪɨɞɭɤɬɚɦ��ɨɛɳɟɦɭ�ɠɟɥɟɡɭ��ɉɪɢ�ɩɪɨɬɟɤɚɧɢɢ�
ɩɨ� ɝɨɪɨɞɫɤɨɣ� ɬɟɪɪɢɬɨɪɢɢ� ɜɨɞɵ� ɪɟɤɢ� ɧɟ� ɭɯɭɞɲɚɸɬ� ɫɜɨɟ� ɫɨɫɬɨɹɧɢɟ� ɩɨ�
ɫɪɚɜɧɟɧɢɸ� ɫ� ɮɨɧɨɜɵɦ� ɫɬɜɨɪɨɦ� �ɬɚɦ� ɜɨɞɚ� ɨɰɟɧɢɜɚɟɬɫɹ� ɤɚɤ� ɷɤɫɬɪɟɦɚɥɶɧɨ�
ɝɪɹɡɧɚɹ��� 

ȼɨɞɚ� ɪ��Ɇɭɥɹɧɤɢ ɧɚ� ɭɫɬɶɟɜɨɦ� ɭɱɚɫɬɤɟ� ɢɦɟɥɚ� ɜ� ɪɚɫɫɦɚɬɪɢɜɚɟɦɵɣ�
ɩɟɪɢɨɞ� ɢɧɞɟɤɫɵ� ɡɚɝɪɹɡɧɟɧɢɹ� ɍɄɂɁȼ� ɜ� ɭɫɬɶɟɜɨɦ� ɫɬɜɨɪɟ� ɞɨɜɨɥɶɧɨ�
ɡɧɚɱɢɬɟɥɶɧɵɟ��Ɉɧɢ�ɢɡɦɟɧɹɥɢɫɶ�ɨɬ������ɞɨ�������ɱɬɨ�ɹɜɥɹɟɬɫɹ�ɫɚɦɵɦ�ɧɢɡɤɢɦ�
ɩɨɤɚɡɚɬɟɥɟɦ� ɡɚɝɪɹɡɧɟɧɧɨɫɬɢ� ɜɨɞ� ɦɚɥɵɯ� ɪɟɤ� ɝɨɪɨɞɚ�� ɉɪɢ� ɷɬɨɦ� ɨɬɦɟɱɚɟɬɫɹ�
ɬɟɧɞɟɧɰɢɹ� ɧɟɤɨɬɨɪɨɝɨ� ɢɯ� ɫɧɢɠɟɧɢɹ� ɜ� ɦɧɨɝɨɥɟɬɧɟɦ� ɚɫɩɟɤɬɟ�� ɇɟɫɦɨɬɪɹ� ɧɚ�
ɬɨ�� ɱɬɨ� ɷɤɨɥɨɝɢɱɟɫɤɚɹ� ɫɢɬɭɚɰɢɹ� ɜ� ɪɟɤɟ� ɧɚɢɛɨɥɟɟ� ɛɥɚɝɨɩɪɢɹɬɧɚɹ� ɫɪɟɞɢ�
ɞɪɭɝɢɯ� ɢɫɫɥɟɞɭɟɦɵɯ� ɜɨɞɨɬɨɤɨɜ�� ɜ� ɟɟ� ɜɨɞɚɯ� ɩɨ-ɩɪɟɠɧɟɦɭ� ɨɬɦɟɱɚɸɬɫɹ�
ɩɪɟɜɵɲɟɧɢɟ� ɉȾɄ� ɩɨ� ɫɨɞɟɪɠɚɧɢɸ� ɦɚɪɝɚɧɰɚ�� ɧɟɮɬɟɩɪɨɞɭɤɬɨɜ�� ɨɛɳɟɝɨ�
ɠɟɥɟɡɚ��ɚɡɨɬɚ�ɧɢɬɪɚɬɨɜ� 

ȼɵɜɨɞɵ� 
��� ɉɨ� ɦɚɬɟɪɢɚɥɚɦ� ����-����� ɝɝ�� ɫɢɬɭɚɰɢɹ� ɫ� ɤɚɱɟɫɬɜɨɦ� ɜɨɞɵ� ɦɚɥɵɯ�

ɪɟɤ�ɝ��ɉɟɪɦɢ�ɨɫɬɚɟɬɫɹ�ɜɟɫɶɦɚ�ɫɥɨɠɧɨɣ��Ɇɚɥɵɟ�ɜɨɞɧɵɟ�ɨɛɴɟɤɬɵ�ɝɨɪɨɞɚ�ɩɨ-
ɩɪɟɠɧɟɦɭ� ɩɨɞɜɟɪɝɚɸɬɫɹ� ɫɢɥɶɧɟɣɲɟɦɭ� ɬɟɯɧɨɝɟɧɧɨɦɭ� ɜɨɡɞɟɣɫɬɜɢɸ�� ɉɪɢ�
ɷɬɨɦ� ɩɪɹɦɨɝɨ� ɜɨɡɞɟɣɫɬɜɢɹ� ɧɚ� ɧɢɯ� ɩɪɨɦɵɲɥɟɧɧɵɯ� ɩɪɟɞɩɪɢɹɬɢɣ� ɧɟ�
ɩɪɨɢɫɯɨɞɢɬ��ɇɚɛɥɸɞɚɟɬɫɹ�ɩɨɫɬɨɹɧɧɵɣ�ɫɦɵɜ�ɡɚɝɪɹɡɧɟɧɢɣ�ɫ�ɩɪɨɦɵɲɥɟɧɧɵɯ�
ɩɥɨɳɚɞɨɤ�ɜɨ�ɜɪɟɦɹ�ɫɧɟɝɨɬɚɹɧɢɹ�ɢ�ɜɵɩɚɞɟɧɢɹ�ɫɢɥɶɧɵɯ�ɞɨɠɞɟɣ� 

��� ɋɪɚɜɧɢɬɟɥɶɧɵɣ� ɚɧɚɥɢɡ� ɤɚɱɟɫɬɜɚ� ɜɨɞɵ� ɜ� ɧɚɱɚɥɶɧɵɣ� ɩɟɪɢɨɞ�
ɧɚɛɥɸɞɟɧɢɣ� �����-����� ɝɝ��� [1,�@� ɢ� ɜ� ɧɚɫɬɨɹɳɟɟ� ɜɪɟɦɹ� ɩɨɤɚɡɵɜɚɟɬ�� ɱɬɨ�
ɩɪɢɧɰɢɩɢɚɥɶɧɵɯ�ɢɡɦɟɧɟɧɢɣ�ɫ�ɤɚɱɟɫɬɜɨɦ�ɜɨɞɵ��ɜ�ɥɭɱɲɭɸ�ɫɬɨɪɨɧɭ��ɩɨɤɚ�ɧɟ�
ɧɚɛɥɸɞɚɟɬɫɹ��Ɉɛɴɹɫɧɹɟɬɫɹ�ɷɬɨ�ɬɟɦ�ɮɚɤɬɨɦ��ɱɬɨ�ɧɚ�ɩɪɨɬɹɠɟɧɢɢ�ɧɟɫɤɨɥɶɤɢɯ�
ɞɟɫɹɬɢɥɟɬɢɣ� ɩɪɨɢɫɯɨɞɢɥɨ� ɫɢɥɶɧɨɟ� ɡɚɝɪɹɡɧɟɧɢɟ� ɩɨɱɜɨɝɪɭɧɬɨɜ� ɜ�
ɧɟɩɨɫɪɟɞɫɬɜɟɧɧɨɣ�ɛɥɢɡɨɫɬɢ�ɨɬ�ɢɫɫɥɟɞɭɟɦɵɯ�ɜɨɞɧɵɯ�ɨɛɴɟɤɬɨɜ� 

��� ȿɠɟɝɨɞɧɨ� ɩɪɨɜɨɞɢɦɵɟ� ɷɤɨɥɨɝɢɱɟɫɤɢɟ� ɦɟɪɨɩɪɢɹɬɢɹ� ɫɭɳɟɫɬɜɟɧɧɨ�
ɢɡɦɟɧɢɥɢ�ɜ�ɥɭɱɲɭɸ�ɫɬɨɪɨɧɭ�ɬɟɪɪɢɬɨɪɢɸ�ɜɞɨɥɶ�ɝɨɪɨɞɫɤɢɯ�ɪɟɤ� 

��� ȼɫɟ� ɦɚɥɵɟ� ɜɨɞɧɵɟ� ɨɛɴɟɤɬɵ� ɝɨɪɨɞɚ� ɧɚɯɨɞɹɬɫɹ� ɧɚ� ɩɨɫɬɨɹɧɧɨɦ�
ɤɨɧɬɪɨɥɟ�ɍɩɪɚɜɥɟɧɢɹ�ɩɨ�ɷɤɨɥɨɝɢɢ�ɢ�ɩɪɢɪɨɞɨɩɨɥɶɡɨɜɚɧɢɸ�ɝ��ɉɟɪɦɢ� 
 

Ʌɢɬɟɪɚɬɭɪɚ 
 

1.Ʉɢɬɚɟɜ�Ⱥ�Ȼ. Ʉɚɱɟɫɬɜɨ�ɜɨɞɵ�ɦɚɥɵɯ�ɪɟɤ�ɝɨɪɨɞɚ�ɉɟɪɦɢ�ɜ�ɫɨɜɪɟɦɟɧɧɵɯ�ɭɫɥɨɜɢɹɯ�
��� ɋɨɜɪɟɦɟɧɧɵɟ� ɧɚɭɤɨɟɦɤɢɟ� ɬɟɯɧɨɥɨɝɢɢ�� Ɇ��� Ⱥɤɚɞɟɦɢɹ� ɟɫɬɟɫɬɜɨɡɧɚɧɢɹ�� ������ ʋ� ����
ɋ����-217. 

2. Ʉɢɬɚɟɜ�Ⱥ�Ȼ� Ɉɰɟɧɤɚ�ɫɬɟɩɟɧɢ�ɡɚɝɪɹɡɧɟɧɧɨɫɬɢ�ɜɨɞɵ�ɦɚɥɵɯ�ɪɟɤ�ɝɨɪɨɞɚ ɉɟɪɦɢ��ɩɨ�
ɦɚɬɟɪɢɚɥɚɦ� ����-����� ɝɝ��� ��� ɍɫɩɟɯɢ� ɫɨɜɪɟɦɟɧɧɨɝɨ� ɟɫɬɟɫɬɜɨɡɧɚɧɢɹ�� Ɇ��� Ⱥɤɚɞɟɦɢɹ�
ɟɫɬɟɫɬɜɨɡɧɚɧɢɹ��������ʋ����ɋ���-59.  
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Ⱥ��ɋ��Ʉɨɪɨɛɟɣɧɢɤɨɜɚ1��ɘ��ɂ��Ɇɭɪɡɢɧɚ1��ȿ��ȼ��Ƚɥɢɧɫɤɚɹ1��Ɉ��ȼ��ɇɟɱɚɟɜɚ2 
 

1ɋɚɪɚɬɨɜɫɤɢɣ�ɧɚɰɢɨɧɚɥɶɧɵɣ�ɢɫɫɥɟɞɨɜɚɬɟɥɶɫɤɢɣ�ɝɨɫɭɞɚɪɫɬɜɟɧɧɵɣ 
ɭɧɢɜɟɪɫɢɬɟɬ�ɢɦɟɧɢ�ɇ��Ƚ� ɑɟɪɧɵɲɟɜɫɤɨɝɨ 

2ɋɚɪɚɬɨɜɫɤɢɣ�ɝɨɫɭɞɚɪɫɬɜɟɧɧɵɣ�ɬɟɯɧɢɱɟɫɤɢɣ�ɭɧɢɜɟɪɫɢɬɟɬ� 
ɢɦɟɧɢ�ɘ��Ⱥ��Ƚɚɝɚɪɢɧɚ 

 

ɎɂɁɂɈɅɈȽɂɑȿɋɄɂȿ�ȽɊɍɉɉɕ�ɆɂɄɊɈɈɊȽȺɇɂɁɆɈȼ��
ȼɕȾȿɅȿɇɇɕȿ�ɂɁ�ɉɈɑȼɕ�ɋ ɌȿɊɊɂɌɈɊɂɂ�ɉɈɅɂȽɈɇȺ� 

(ɫ��ɄɈɅɈɇɌȺȿȼɈ��ɆɈɋɄɈȼɋɄȺə�ɈȻɅȺɋɌɖ� 
 
ȼ� ɪɚɛɨɬɟ� ɩɪɟɞɫɬɚɜɥɟɧɵ ɪɟɡɭɥɶɬɚɬɵ� ɢɫɫɥɟɞɨɜɚɧɢɣ� ɩɨ� ɨɛɧɚɪɭɠɟɧɢɸ�

ɢɧɞɢɤɚɬɨɪɧɵɯ�� ɝɟɬɟɪɨɬɪɨɮɧɵɯ� ɢ� ɧɟɮɬɟɨɤɢɫɥɹɸɳɢɯ� ɦɢɤɪɨɨɪɝɚɧɢɡɦɨɜ� ɜ� ɩɨɱɜɟ� ɧɚ�
ɬɟɪɪɢɬɨɪɢɢ� ɩɨɥɢɝɨɧɚ� �ɫ�� Ʉɨɥɨɧɬɚɟɜɨ�� Ɇɨɫɤɨɜɫɤɚɹ� ɨɛɥɚɫɬɶ�� ɉɨɤɚɡɚɧɨ�� ɱɬɨ� � ɜ� ɩɨɱɜɟ�
ɩɪɢɫɭɬɫɬɜɭɸɬ� ɝɟɬɟɪɨɬɪɨɮɧɵɟ�� ɚɦɦɨɧɢɮɢɰɢɪɭɸɳɢɟ�� ɚɡɨɬɮɢɤɫɢɪɭɸɳɢɟ��
ɧɢɬɪɢɮɢɰɢɪɭɸɳɢɟ�� ɞɟɧɢɬɪɢɮɢɰɢɪɭɸɳɢɟ� ɦɢɤɪɨɨɪɝɚɧɢɡɦɵ�� ɚ� ɬɚɤɠɟ� ɛɚɤɬɟɪɢɢ��
ɫɩɨɫɨɛɧɵɟ�ɤ�ɨɤɢɫɥɟɧɢɸ�ɭɝɥɟɜɨɞɨɪɨɞɨɜ�ɧɟɮɬɢ�� 

Ʉɥɸɱɟɜɵɟ� ɫɥɨɜɚ�� ɧɟɮɬɹɧɨɟ� ɡɚɝɪɹɡɧɟɧɢɟ�� ɢɧɞɢɤɚɬɨɪɧɵɟ� ɦɢɤɪɨɨɪɝɚɧɢɡɦɵ��
ɚɦɦɨɧɢɮɢɤɚɬɨɪɵ�� ɧɢɬɪɢɮɢɤɚɬɨɪɵ�� ɞɟɧɢɬɪɢɮɢɤɚɬɨɪɵ�� ɚɡɨɬɮɢɤɫɚɬɨɪɵ�� ɝɟɬɟɪɨɬɪɨɮɧɵɟ 
ɦɢɤɪɨɨɪɝɚɧɢɡɦɵ� 

 
ȼɨɡɪɚɫɬɚɸɳɚɹ� ɚɧɬɪɨɩɨɝɟɧɧɚɹ� ɧɚɝɪɭɡɤɚ� ɧɚ� ɷɤɨɫɢɫɬɟɦɵ� ɩɪɢɜɨɞɢɬ� ɤ�

ɤɚɱɟɫɬɜɟɧɧɵɦ� ɢ� ɤɨɥɢɱɟɫɬɜɟɧɧɵɦ� ɢɡɦɟɧɟɧɢɹɦ� ɩɨɤɚɡɚɬɟɥɟɣ� ɩɥɨɞɨɪɨɞɢɹ�
ɩɨɱɜ�� ȼ� ɫɜɹɡɢ� ɫ� ɷɬɢɦ� ɜɫɟ� ɛɨɥɶɲɟɟ� ɜɧɢɦɚɧɢɟ� ɭɞɟɥɹɟɬɫɹ� ɢɡɭɱɟɧɢɸ�
ɞɢɧɚɦɢɱɟɫɤɢɯ� ɯɚɪɚɤɬɟɪɢɫɬɢɤ� ɩɨɱɜɵ�� ɫɨɞɟɪɠɚɧɢɸ� ɞɨɫɬɭɩɧɵɯ� ɷɥɟɦɟɧɬɨɜ�
ɩɢɬɚɧɢɹ� ɪɚɫɬɟɧɢɣ�� ɮɟɪɦɟɧɬɚɬɢɜɧɨɣ� ɢ� ɦɢɤɪɨɛɧɨɣ� ɚɤɬɢɜɧɨɫɬɹɦ��
Ɇɧɨɝɨɱɢɫɥɟɧɧɵɦɢ� ɢɫɫɥɟɞɨɜɚɧɢɹɦɢ� ɞɨɤɚɡɚɧɨ�� ɱɬɨ� ɫɨɫɬɚɜ� ɢ� ɱɢɫɥɟɧɧɨɫɬɶ�
ɩɨɱɜɟɧɧɨɣ� ɛɢɨɬɵ� ɦɨɠɟɬ� ɫɥɭɠɢɬɶ� ɢɧɮɨɪɦɚɬɢɜɧɵɦ� ɢɧɞɢɤɚɬɨɪɨɦ�
ɷɤɨɥɨɝɢɱɟɫɤɨɝɨ�ɫɨɫɬɨɹɧɢɹ�ɛɢɨɰɟɧɨɡɨɜ [1]. 

Ɉɬɪɚɠɟɧɢɟɦ� ɚɧɬɪɨɩɨɝɟɧɧɨɝɨ� ɜɨɡɞɟɣɫɬɜɢɹ� ɫɥɭɠɚɬ� ɦɨɪɮɨɥɨɝɢɱɟɫɤɢɟ�
ɢɡɦɟɧɟɧɢɹ� ɦɢɤɪɨɛɧɵɯ� ɩɨɩɭɥɹɰɢɣ�� ɤɢɧɟɬɢɤɚ� ɢɯ� ɪɨɫɬɚ� ɢ� ɪɚɡɜɢɬɢɹ��
ɫɬɪɭɤɬɭɪɧɵɟ� ɩɪɟɨɛɪɚɡɨɜɚɧɢɹ� ɦɢɤɪɨɛɧɵɯ� ɫɨɨɛɳɟɫɬɜ�� ɛɢɨɯɢɦɢɱɟɫɤɚɹ�
ɚɤɬɢɜɧɨɫɬɶ��Ɇɢɤɪɨɛɧɵɟ� ɪɟɚɤɰɢɢ� ɧɚ� ɜɨɡɞɟɣɫɬɜɢɟ� ɚɧɬɪɨɩɨɝɟɧɧɨɝɨ�ɮɚɤɬɨɪɚ�
ɩɪɨɹɜɥɹɸɬɫɹ� ɛɵɫɬɪɨ�� ɞɨɫɬɚɬɨɱɧɨ� ɨɬɱɟɬɥɢɜɨ�� ɱɬɨ� ɩɨɡɜɨɥɹɟɬ� ɜ� ɤɨɪɨɬɤɢɟ�
ɫɪɨɤɢ�ɜɵɹɜɢɬɶ�ɧɚɢɛɨɥɟɟ�ɪɚɧɢɦɵɟ�ɷɤɨɥɨɝɢɱɟɫɤɢɟ�ɡɨɧɵ��ɩɪɨɝɧɨɡɢɪɨɜɚɬɶ�ɢɯ�
ɫɨɫɬɨɹɧɢɟ� ɩɪɢ� ɫɨɯɪɚɧɟɧɢɢ� ɢɥɢ� ɭɫɬɪɚɧɟɧɢɢ� ɚɧɬɪɨɩɨɝɟɧɧɨɝɨ�
ɜɨɡɞɟɣɫɬɜɢɹ [2, 3]. 

Ȼɢɨɢɧɞɢɤɚɰɢɹ� ± ɨɰɟɧɤɚ� ɤɚɱɟɫɬɜɚ� ɫɪɟɞɵ� ɨɛɢɬɚɧɢɹ� ɢ� ɟɟ� ɨɬɞɟɥɶɧɵɯ�
ɯɚɪɚɤɬɟɪɢɫɬɢɤ� ɩɨ� ɧɟɤɨɬɨɪɨɦɭ� ɢɧɞɢɤɚɬɨɪɧɨɦɭ� ɩɨɤɚɡɚɬɟɥɸ� ɛɢɨɬɵ� ɜ�
ɩɪɢɪɨɞɧɵɯ� ɭɫɥɨɜɢɹɯ [4@�� ȼ� ɤɚɱɟɫɬɜɟ� ɩɨɱɜɟɧɧɵɯ� � ɛɢɨɢɧɞɢɤɚɬɨɪɨɜ�
ɜɵɫɬɭɩɚɸɬ� ɪɚɡɥɢɱɧɵɟ� ɝɪɭɩɩɵ� ɦɢɤɪɨɨɪɝɚɧɢɡɦɨɜ�� ɚɦɦɨɧɢɮɢɤɚɬɨɪɵ��
ɚɡɨɬɮɢɤɫɚɬɨɪɵ��ɧɢɬɪɢɮɢɤɚɬɨɪɵ��ɞɟɧɢɬɪɢɮɢɤɚɬɨɪɵ��ɧɟɮɬɟɞɟɫɬɪɭɤɬɨɪɵ� 
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ɐɟɥɶɸ� ɢɫɫɥɟɞɨɜɚɧɢɹ� ɛɵɥɨ� ɜɵɞɟɥɟɧɢɟ� ɪɚɡɥɢɱɧɵɯ� ɮɢɡɢɨɥɨɝɢɱɟɫɤɢɯ�
ɝɪɭɩɩ� ɩɨɱɜɟɧɧɵɯ� ɦɢɤɪɨɨɪɝɚɧɢɡɦɨɜ� ɧɚ� ɬɟɪɪɢɬɨɪɢɢ� ɩɨɥɢɝɨɧɚ��
ɪɚɫɩɨɥɨɠɟɧɧɨɝɨ�ɜ�ɫ��Ʉɨɥɨɧɬɚɟɜɨ��Ɇɨɫɤɨɜɫɤɚɹ�ɨɛɥɚɫɬɶ�� 

Ɋɚɛɨɬɚ� ɩɪɨɜɨɞɢɥɚɫɶ� ɧɚ� ɛɚɡɟ� ɤɚɮɟɞɪɵ�ɦɢɤɪɨɛɢɨɥɨɝɢɢ� ɢ� ɮɢɡɢɨɥɨɝɢɢ�
ɪɚɫɬɟɧɢɣ� ɋɚɪɚɬɨɜɫɤɨɝɨ� ɧɚɰɢɨɧɚɥɶɧɨɝɨ� ɢɫɫɥɟɞɨɜɚɬɟɥɶɫɤɨɝɨ�
ɝɨɫɭɞɚɪɫɬɜɟɧɧɨɝɨ�ɭɧɢɜɟɪɫɢɬɟɬɚ�ɢɦɟɧɢ�ɇ��Ƚ��ɑɟɪɧɵɲɟɜɫɤɨɝɨ� 

Ɉɬɛɨɪ�ɩɪɨɛ�ɩɨɱɜɵ�ɩɪɨɜɨɞɢɥɫɹ�ɧɚ�ɬɟɪɪɢɬɨɪɢɢ�ɩɨɥɢɝɨɧɚ��Ɇɨɫɤɨɜɫɤɚɹ�
ɨɛɥɚɫɬɶ�� ɫ�� Ʉɨɥɨɧɬɚɟɜɨ�� Ɉɛɪɚɡɰɵ� ɨɬɛɢɪɚɥɢ� ɜ� ɫɬɟɪɢɥɶɧɵɟ� ɤɨɧɬɟɣɧɟɪɵ� ɢ�
ɞɨɫɬɚɜɥɹɥɢ�ɜ�ɥɚɛɨɪɚɬɨɪɢɸ�ɜ�ɬɟɱɟɧɢɟ�ɫɭɬɨɤ� 

Ⱦɥɹ�ɜɵɞɟɥɟɧɢɹ�ɩɨɱɜɟɧɧɵɯ�ɝɟɬɟɪɨɬɪɨɮɧɵɯ�ɢ�ɢɧɞɢɤɚɬɨɪɧɵɯ�ɛɚɤɬɟɪɢɣ�
ɢɫɩɨɥɶɡɨɜɚɥɢ� ɦɟɬɨɞ� ɩɨɫɥɟɞɨɜɚɬɟɥɶɧɵɯ� ɪɚɡɜɟɞɟɧɢɣ� ɢ� ɩɨɜɟɪɯɧɨɫɬɧɨɝɨ�
ɜɵɫɟɜɚ�ɧɚ�ɩɥɨɬɧɵɟ�ɩɢɬɚɬɟɥɶɧɵɟ�ɫɪɟɞɵ [5@��ɉɨ�����ɦɥ�ɩɨɱɜɟɧɧɨɣ�ɫɭɫɩɟɧɡɢɢ�
ɜɵɫɟɜɚɥɢ� ɧɚ� ɩɢɬɚɬɟɥɶɧɵɟ� ɫɪɟɞɵ�� ȽɊɆ-ɚɝɚɪ� �Ɋɨɫɫɢɹ�� Ɉɛɨɥɟɧɫɤ���
ɚɝɚɪɢɡɨɜɚɧɧɵɟ ɩɟɩɬɨɧɧɭɸ� ɫɪɟɞɭ� ɢ� ɫɪɟɞɭ� ȼɢɧɨɝɪɚɞɫɤɨɝɨ�� ɫɪɟɞɭ� ɗɲɛɢ��
ȽɊɆ-ɚɝɚɪ� ɫ� ɞɨɛɚɜɥɟɧɢɟɦ� ����� KNO3�� ɚ� ɬɚɤɠɟ� ɫɪɟɞɭ� Ɇ��� ɜ� ɤɨɬɨɪɨɣ�
ɟɞɢɧɫɬɜɟɧɧɵɦ� ɢɫɬɨɱɧɢɤɨɦ� ɭɝɥɟɪɨɞɚ� ɹɜɥɹɥɢɫɶ� ɭɝɥɟɜɨɞɨɪɨɞɵ� ɧɟɮɬɢ��
ɉɨɫɟɜɵ�ɢɧɤɭɛɢɪɨɜɚɥɢ�ɜ�ɬɟɪɦɨɫɬɚɬɟ�ɩɪɢ�ɬɟɦɩɟɪɚɬɭɪɟ������ɋ�ɜ�ɬɟɱɟɧɢɟ��-3 
ɫɭɬɨɤ�� ɱɚɲɤɢ� ɉɟɬɪɢ� ɫɨ� ɫɪɟɞɨɣ� ȽɊɆ-ɚɝɚɪ� �� ����� KNO3 ɢɧɤɭɛɢɪɨɜɚɥɢ� ɜ�
ɦɢɤɪɨɚɷɪɨɮɢɥɶɧɵɯ� ɭɫɥɨɜɢɹɯ� ɜ� ɬɟɱɟɧɢɟ� �� ɫɭɬɨɤ�� ɉɨ� ɢɫɬɟɱɟɧɢɸ�
ɢɧɤɭɛɚɰɢɨɧɧɨɝɨ� ɩɟɪɢɨɞɚ� ɨɫɭɳɟɫɬɜɥɹɥɢ� ɤɨɥɢɱɟɫɬɜɟɧɧɵɣ� ɭɱɟɬ�
ɦɢɤɪɨɨɪɝɚɧɢɡɦɨɜ�� ɂɞɟɧɬɢɮɢɤɚɰɢɸ� ɦɢɤɪɨɨɪɝɚɧɢɡɦɨɜ� ɨɫɭɳɟɫɬɜɥɹɥɢ� ɧɚ�
ɨɫɧɨɜɚɧɢɢ� ɢɡɭɱɟɧɢɹ� ɮɟɧɨɬɢɩɢɱɟɫɤɢɯ� ɫɜɨɣɫɬɜ� ɩɨ� ɨɩɪɟɞɟɥɢɬɟɥɸ� ɛɚɤɬɟɪɢɣ�
Ȼɟɪɞɠɢ� 

Ɋɟɡɭɥɶɬɚɬɵ� ɩɨɤɚɡɚɥɢ�� ɱɬɨ� ɜ� ɨɛɪɚɡɰɟ� ɩɨɱɜɵ� ɩɪɢɫɭɬɫɬɜɭɸɬ�
ɝɟɬɟɪɨɬɪɨɮɧɵɟ�ɛɚɤɬɟɪɢɢ��ɱɢɫɥɟɧɧɨɫɬɶ�ɤɨɬɨɪɵɯ�ɞɨɫɬɢɝɚɥɚ�109ɄɈȿ�ɝ�ɩɨɱɜɵ��
Ʉɨɥɢɱɟɫɬɜɨ ɦɢɤɪɨɨɪɝɚɧɢɡɦɨɜ��ɫɩɨɫɨɛɧɵɯ�ɤ�ɚɦɦɨɧɢɮɢɤɚɰɢɢ ɢ ɜɵɞɟɥɟɧɧɵɯ�
ɧɚ� ɩɟɩɬɨɧɧɨɣ� ɫɪɟɞɟ�� ɩɪɟɜɵɲɚɥɚ��9 ɄɈȿ�ɝ� ɩɨɱɜɵ�� ɇɚ� ɫɪɟɞɟ� ɗɲɛɢ� ɛɵɥɢ�
ɢɡɨɥɢɪɨɜɚɧɵ� ɦɢɤɪɨɨɪɝɚɧɢɡɦɵ-ɚɡɨɬɮɢɤɫɚɬɨɪɵ ɱɢɫɥɟɧɧɨɫɬɶɸ� ɛɨɥɟɟ�
106ɄɈȿ�ɝ�ɩɨɱɜɵ��Ʉɨɥɢɱɟɫɬɜɨ�ɛɚɤɬɟɪɢɣ-ɧɢɬɪɢɮɢɤɚɬɨɪɨɜ� ɨɛɧɚɪɭɠɟɧɧɵɯ�ɧɚ�
ɚɝɚɪɢɡɨɜɚɧɧɨɣ� ɫɪɟɞɟ ȼɢɧɨɝɪɚɞɫɤɨɝɨ�� ɩɪɟɜɵɲɚɥɚ� ��4ɄɈȿ�ɝ� ɩɨɱɜɵ�� ɉɨɫɥɟ�
ɢɧɤɭɛɚɰɢɢ� ɜ� ɷɤɫɢɤɚɬɨɪɟ� ɧɚ� ɫɪɟɞɟ� ȽɊɆ-ɚɝɚɪ� ɫ� ɞɨɛɚɜɥɟɧɢɟɦ� ����� KNO3 
ɛɵɥɢ�ɜɵɞɟɥɟɧɵ�ɛɚɤɬɟɪɢɢ-ɞɟɧɢɬɪɢɮɢɤɚɬɨɪɵ�ɜ�ɤɨɥɢɱɟɫɬɜɟ���6 ɄɈȿ�ɝ�ɩɨɱɜɵ� 
Ɍɚɤɠɟ�ɢɡ�ɨɛɪɚɡɰɨɜ ɩɨɱɜɵ�ɛɵɥɢ�ɢɡɨɥɢɪɨɜɚɧɵ�ɛɚɤɬɟɪɢɢ��ɫɩɨɫɨɛɧɵɟ�ɪɚɫɬɢ�ɧɚ�
ɦɢɧɟɪɚɥɶɧɨɣ� ɫɪɟɞɟ� Ɇ�� ɫ� ɞɨɛɚɜɥɟɧɢɟɦ� ɧɟɮɬɢ�� ɑɢɫɥɟɧɧɨɫɬɶ� ɭɤɚɡɚɧɧɨɣ�
ɝɪɭɩɩɵ�ɞɨɫɬɢɝɚɥɚ�106 ɄɈȿ�ɝ�ɩɨɱɜɵ��ɬɚɛɥɢɰɚ). 

ɋɪɟɞɢ�ɜɵɞɟɥɟɧɧɵɯ�ɲɬɚɦɦɨɜ�ɝɟɬɟɪɨɬɪɨɮɧɵɯ�ɛɚɤɬɟɪɢɣ�ɞɨɦɢɧɢɪɨɜɚɥɢ�
ɝɪɚɦɩɨɥɨɠɢɬɟɥɶɧɵɟ ɫɩɨɪɨɨɛɪɚɡɭɸɳɢɟ� ɛɚɤɬɟɪɢɢ� ɪɨɞɚ� Bacillus: 
B. pseudomycoides, B. simplex, B. niacini, B. circulans, B. fastidiosus. 

ɉɪɢ� ɨɰɟɧɤɟ� ɦɢɤɪɨɛɧɨɣ� ɨɛɫɟɦɟɧɟɧɧɨɫɬɢ� ɧɟɮɬɟɡɚɪɹɡɧɟɧɧɵɯ� ɩɨɱɜ� ɧɚ�
ɬɟɪɪɢɬɨɪɢɢ� ɩɨɥɢɝɨɧɚ�� ɪɚɫɩɨɥɨɠɟɧɧɨɝɨ� ɜ� ɫ�� Ʉɨɥɨɧɬɚɟɜɨ ɛɵɥɢ� ɜɵɞɟɥɟɧɵ�
ɪɚɡɥɢɱɧɵɟ� ɝɪɭɩɩɵ� ɢɧɞɢɤɚɬɨɪɧɵɯ� ɦɢɤɪɨɨɪɝɚɧɢɡɦɨɜ�� ɩɨɤɚɡɵɜɚɸɳɢɯ�
ɷɤɨɥɨɝɢɱɟɫɤɨɟ� ɫɨɫɬɨɹɧɢɟ� ɩɨɱɜɵ�� ɬɚɤɢɟ� ɤɚɤ� ɚɦɦɨɧɢɮɢɤɚɬɨɪɵ��
ɚɡɨɬɮɢɤɫɚɬɨɪɵ��ɧɢɬɪɢɮɢɤɚɬɨɪɵ��ɞɟɧɢɬɪɢɮɢɤɚɬɨɪɵ��ɧɟɮɬɟɞɟɫɬɪɭɤɬɨɪɵ� 
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Ɍɚɛɥɢɰɚ 
Ʉɨɥɢɱɟɫɬɜɟɧɧɵɟ�ɩɨɤɚɡɚɬɟɥɢ�ɮɢɡɢɨɥɨɝɢɱɟɫɤɢɯ�ɝɪɭɩɩ�ɦɢɤɪɨɨɪɝɚɧɢɡɦɨɜ 

(M�m, p������ 
 

ɉɢɬɚɬɟɥɶɧɚɹ�ɫɪɟɞɚ Ƚɪɭɩɩɵ�ɦɢɤɪɨɨɪɝɚɧɢɡɦɨɜ ɑɢɫɥɟɧɧɨɫɬɶ� 
Lg ɄɈȿ 

ȽɊɆ-ɚɝɚɪ Ƚɟɬɟɪɨɬɪɨɮɵ ������� 

ɉɟɩɬɨɧɧɵɣɚɝɚɪ Ⱥɦɦɨɧɢɮɢɤɚɬɨɪɵ ������� 

ɗɲɛɢ Ⱥɡɨɬɮɢɤɫɚɬɨɪɵ ������� 

ȼɢɧɨɝɪɚɞɫɤɨɝɨ-ɚɝɚɪ ɇɢɬɪɢɮɢɤɚɬɨɪɵ ������� 

ȽɊɆ-ɚɝɚɪ��������KNO3 Ⱦɟɧɢɬɪɢɮɢɤɚɬɨɪɵ ������� 

Ɇ� ɇɟɮɬɟɞɟɫɬɪɭɤɬɨɪɵ ������� 

 
Ɍɚɤɢɦ� ɨɛɪɚɡɨɦ�� ɦɨɠɧɨ� ɫɞɟɥɚɬɶ� ɜɵɜɨɞ�� ɱɬɨ� ɜɢɞɨɜɨɣ� ɫɨɫɬɚɜ� ɢ�

ɱɢɫɥɟɧɧɨɫɬɶ� ɦɢɤɪɨɨɪɝɚɧɢɡɦɨɜ ɹɜɥɹɸɬɫɹ� ɞɨɫɬɚɬɨɱɧɨ� ɢɧɮɨɪɦɚɬɢɜɧɵɦɢ�
ɩɨɤɚɡɚɬɟɥɹɦɢ� ɞɥɹ� ɨɰɟɧɤɢ� ɫɨɫɬɨɹɧɢɹ� ɩɨɱɜɟɧɧɨɝɨ� ɩɨɤɪɨɜɚɚɧɬɪɨɩɨɝɟɧɧɨ�
ɧɚɪɭɲɟɧɧɵɯ� ɬɟɪɪɢɬɨɪɢɣ. ɉɪɢɫɭɬɫɬɜɢɟ� ɢɧɞɢɤɚɬɨɪɧɵɯ� ɝɪɭɩɩ�
ɦɢɤɪɨɨɪɝɚɧɢɡɦɨɜ�ɫɜɢɞɟɬɟɥɶɫɬɜɭɟɬ�ɨ�ɩɪɨɰɟɫɫɚɯ�ɫɚɦɨɨɱɢɳɟɧɢɹ�ɩɨɱɜ� 

 
Ʌɢɬɟɪɚɬɭɪɚ 

 
1. Ƚɚɦɡɚɟɜɚ�� Ɋ�� ɋ�� ɉɪɢɦɟɧɟɧɢɟ� ɛɢɨɞɟɫɬɪɭɤɬɨɪɚ� Ȼɚɤ-ȼɟɪɚɞ� ɧɚ� ɞɟɪɧɨɜɨ-

ɩɨɞɡɨɥɢɫɬɨɣ�ɩɨɱɜɟ��ɡɚɝɪɹɡɧɟɧɧɨɣ�ɧɟɮɬɟɩɪɨɞɭɤɬɚɦɢ���Ɋ��ɋ��Ƚɚɦɡɚɟɜɚ� ���ɂɡɜɟɫɬɢɹ�ɋɚɧɤɬ-
ɉɟɬɟɪɛɭɪɝɫɤɨɝɨ�ɝɨɫɭɞɚɪɫɬɜɟɧɧɨɝɨ�ɚɝɪɚɪɧɨɝɨ�ɭɧɢɜɟɪɫɢɬɟɬɚ��������ʋ�����ɋ�����±���� 

2. Ɉɤɚɡɨɜɚ��Ɂ�ɉ��Ȼɢɨɢɧɞɢɤɚɰɢɹ�ɤɚɤ�ɦɟɬɨɞ�ɢɫɫɥɟɞɨɜɚɧɢɹ�ɷɤɨɥɨɝɢɱɟɫɤɢɯ�ɫɢɫɬɟɦ� ��
Ɂ�ɉ��Ɉɤɚɡɨɜɚ��Ɉ�ɗ��Ʉɚɞɡɚɟɜɚ���Ɂ�Ȼ��ɐɭɰɢɟɜɚ����ɇɚɭɤɚ�ɢ�ɨɛɪɚɡɨɜɚɧɢɟ�ɜ�ɠɢɡɧɢ�ɫɨɜɪɟɦɟɧɧɨɝɨ�
ɨɛɳɟɫɬɜɚ��������ɋ����-��� 

3. ɉɥɟɯɚɧɨɜɚ�� Ⱥ�� ȼ�� ɗɤɨɥɨɝɨ-ɷɤɨɧɨɦɢɱɟɫɤɨɟ� ɨɛɨɫɧɨɜɚɧɢɟ� ɪɟɤɭɥɶɬɢɜɚɰɢɢ�
ɧɟɮɬɟɡɚɝɪɹɡɧɟɧɧɵɯ�ɩɨɱɜ�ɛɢɨɬɟɯɧɨɥɨɝɢɱɟɫɤɢɦ�ɦɟɬɨɞɨɦ���Ⱥ��ȼ��ɉɥɟɯɚɧɨɜɚ��ȿ��Ƚ��ɏɨɥɤɢɧ�
���Ⱥɤɬɭɚɥɶɧɵɟ�ɜɨɩɪɨɫɵ�ɷɧɟɪɝɟɬɢɤɢ��������Ɍ�������ʋ����ɋ�����±���� 

4. &ɨɤɨɥɨɜ��ɋ��ɇ��ȼɥɢɹɧɢɟ�ɛɢɨɩɪɟɩɚɪɚɬɨɜ�ɧɚ�ɫɧɢɠɟɧɢɟ�ɨɫɬɚɬɨɱɧɨɣ�ɤɨɧɰɟɧɬɪɚɰɢɢ�
ɭɝɥɟɜɨɞɨɪɨɞɨɜ�ɧɟɮɬɢ�ɜ�ɩɨɱɜɟ���ɋ��ɇ��&ɨɤɨɥɨɜ��ɂ��Ɋ��ɏɚɞɚɟɜ����Ɇɟɠɞɭɧɚɪɨɞɧɵɣ�ɧɚɭɱɧɨ-
ɢɫɫɥɟɞɨɜɚɬɟɥɶɫɤɢɣ�ɠɭɪɧɚɥ��������ʋ�����ɋ������±����� 

5. Ɇɭɪɡɢɧɚ�� ɘ�� ɂ�� Ȼɚɤɬɟɪɢɢ-ɞɟɫɬɪɭɤɬɨɪɵ� ɧɟɮɬɢ� ɢɡ� ɩɨɱɜɵ� ɜɛɥɢɡɢ�
ɠɟɥɟɡɧɨɞɨɪɨɠɧɵɯ� ɫɬɚɧɰɢɣ� ɧɚ� ɬɟɪɪɢɬɨɪɢɢ� ɝ�� ɋɚɪɚɬɨɜɚ� �� ɘ�� ɂ�� Ɇɭɪɡɢɧɚ�� Ⱥ�� ɋ��
Ʉɨɪɨɛɟɣɧɢɤɨɜɚ�� Ⱦ�� Ʌ�� Ȼɚɫɚɥɚɟɜɚ�� ȿ�� ȼ�� Ƚɥɢɧɫɤɚɹ�� Ɉ�� ȼ�� ɇɟɱɚɟɜɚ� ��� ɗɤɨɥɨɝɢɱɟɫɤɢɣ�
ɦɨɧɢɬɨɪɢɧɝ��Ɇɟɬɨɞɵ�ɢ�ɩɨɞɯɨɞɵ��Ɇɚɬɟɪɢɚɥɵ�Ɇɟɠɞɭɧɚɪɨɞɧɨɣ�ɫɚɬɟɥɥɢɬɧɨɣ�ɤɨɧɮɟɪɟɧɰɢɢ�
©ɗɤɨɥɨɝɢɱɟɫɤɢɣ�ɦɨɧɢɬɨɪɢɧɝ��ɦɟɬɨɞɵ�ɢ�ɩɨɞɯɨɞɵª�ɢ�ɏɏ�Ɇɟɠɞɭɧɚɪɨɞɧɨɝɨ� ɫɢɦɩɨɡɢɭɦɚ�
©ɋɥɨɠɧɵɟ� ɫɢɫɬɟɦɵ� ɜ� ɷɤɫɬɪɟɦɚɥɶɧɵɯ� ɭɫɥɨɜɢɹɯª�� Ʉɪɚɫɧɨɹɪɫɤ�� ��-��� ɫɟɧɬɹɛɪɹ� ����� ɝ��
Ʉɪɚɫɧɨɹɪɫɤ��ɋɎɍ��������ɋ�����-���� 
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ɘ�Ƚ��Ɇɚɬɜɟɟɜɚ1��Ⱥ�Ⱥ��Ȼɟɥɹɱɟɧɤɨ2 
 

1ɇɚɰɢɨɧɚɥɶɧɵɣ�ɢɫɫɥɟɞɨɜɚɬɟɥɶɫɤɢɣ�ɭɧɢɜɟɪɫɢɬɟɬ�ɂɌɆɈ� 
ɝ� ɋɚɧɤɬ-ɉɟɬɟɪɛɭɪɝ��Ɋɨɫɫɢɹ 

2ɋɚɪɚɬɨɜɫɤɢɣ�ɝɨɫɭɞɚɪɫɬɜɟɧɧɵɣ�ɬɟɯɧɢɱɟɫɤɢɣ ɭɧɢɜɟɪɫɢɬɟɬ� 
ɢɦɟɧɢ�Ƚɚɝɚɪɢɧɚ�ɘ�Ⱥ� 

 
ɈɐȿɇɄȺ�ɉɈɋɅȿȾɋɌȼɂɃ�ɂ�ɉɍɌɂ�Ɋȿɒȿɇɂə�ɊȺɁɅɂȼȺ�

ɄɂɋɅɈȽɍȾɊɈɇɇɕɏ�ɉɊɍȾɈȼ-ɇȺɄɈɉɂɌȿɅȿɃ�ɇȺ�ɌȿɊɊɂɌɈɊɂɂ�
ɈɉɇɆɁ�ɂɆ��Ⱦ�ɂ��ɆȿɇȾȿɅȿȿȼȺ 

 
Ⱦɚɧɧɚɹ�ɪɚɛɨɬɚ�ɩɨɫɜɹɳɟɧɚ�ɨɰɟɧɤɟ�ɪɢɫɤɚ�ɪɚɡɥɢɜɚ�ɢ�ɩɨɢɫɤɭ�ɬɟɯɧɨɥɨɝɢɣ�ɭɬɢɥɢɡɚɰɢɢ�

ɤɢɫɥɨɝɭɞɪɨɧɧɵɯ� ɩɪɭɞɨɜ-ɧɚɤɨɩɢɬɟɥɟɣ� ɧɚ� ɬɟɪɪɢɬɨɪɢɢ� ɈɉɇɆɁ� ɢɦ�� Ⱦ�� ɂ�� Ɇɟɧɞɟɥɟɟɜɚ��
ɉɪɨɜɟɞɟɧ� ɚɧɚɥɢɡ� ɜɨɡɦɨɠɧɵɯ� ɩɪɢɱɢɧ�� ɮɚɤɬɨɪɨɜ� ɢ� ɫɰɟɧɚɪɢɟɜ� ɪɚɡɜɢɬɢɹ� ɚɜɚɪɢɣ� ɧɚ�
ɨɝɪɚɠɞɚɸɳɟɣ� ɞɚɦɛɟ�� ȼ� ɯɨɞɟ� ɪɚɫɱɟɬɚ� ɜɟɪɨɹɬɧɵɯ� ɡɨɧ� ɡɚɬɨɩɥɟɧɢɹ� ɛɵɥɢ� ɪɚɫɱɟɬɵ�
ɨɛɪɚɡɨɜɚɧɢɹ�ɩɪɨɪɚɧɚ�ɜ�ɬɟɥɟ�ɞɚɦɛɵ��ɩɚɪɚɦɟɬɪɨɜ�ɩɨɬɨɤɚ�ɜ�ɫɟɱɟɧɢɟ�ɭ�ɩɨɞɨɲɜɵ�ɞɚɦɛɵ�ɢ�ɩɨ�
ɬɪɚɫɫɟ� ɪɚɫɬɟɤɚɧɢɹ�� ȼɟɪɨɹɬɧɵɟ� ɡɨɧɵ� ɡɚɬɨɩɥɟɧɢɹ� ɛɵɥɢ� ɤɚɪɬɨɝɪɚɮɢɪɨɜɚɧɵ� ɫ� ɭɱɟɬɨɦ�
ɪɟɥɶɟɮɚ� ɦɟɫɬɧɨɫɬɢ�� ȼ� ɪɟɡɭɥɶɬɚɬɟ� ɢɫɫɥɟɞɨɜɚɧɢɹ� ɛɵɥ� ɨɰɟɧɟɧ� ɩɪɢɛɥɢɡɢɬɟɥɶɧɵɣ�
ɷɤɨɧɨɦɢɱɟɫɤɢɣ� ɭɳɟɪɛ� ɨɬ� ɩɨɩɚɞɚɧɢɹ� ɤɢɫɥɨɝɭɞɪɨɧɧɵɯ� ɨɬɯɨɞɨɜ� ɜ� ɪɟɤɭ� ɉɟɱɟɝɞɚ� ɢ�
ɩɪɟɞɥɨɠɟɧɚ�ɫɨɜɪɟɦɟɧɧɚɹ�ɷɧɟɪɝɨɷɮɮɟɤɬɢɜɧɚɹ�ɬɟɯɧɨɥɨɝɢɹ�ɭɬɢɥɢɡɚɰɢɢ� 
 

ɇɚ� ɬɟɪɪɢɬɨɪɢɢ� ɈɉɇɆɁ� ɢɦ�� Ⱦ�� ɂ�� Ɇɟɧɞɟɥɟɟɜɚ� ɜ� ɝ�� əɪɨɫɥɚɜɥɟ�
ɨɪɢɟɧɬɢɪɨɜɨɱɧɵɣ�ɨɛɴɟɦ�ɫɤɥɚɞɢɪɭɟɦɵɯ�ɤɢɫɥɵɯ�ɝɭɞɪɨɧɨɜ�ɫɨɫɬɚɜɥɹɟɬ�ɨɤɨɥɨ�
���� ɬɵɫ�� ɬɨɧɧ�� � Ȼɨɥɶɲɢɧɫɬɜɨ� ɫɟɪɧɨɤɢɫɥɵɯ� ɝɭɞɪɨɧɨɜ� ɫɤɥɚɞɢɪɭɸɬɫɹ� ɜ�
ɡɟɦɥɹɧɵɯ�ɤɨɬɥɨɜɚɧɚɯ�� ɨɛɧɟɫɟɧɧɵɟ� ɝɪɭɧɬɨɜɵɦɢ�ɩɥɨɬɢɧɚɦɢ�� ɤɨɬɨɪɵɟ�ɛɵɥɢ�
ɫɩɪɨɟɤɬɢɪɨɜɚɧɵ� ɜ� ����� ɝɨɞɚɯ� ɢ� ɩɨɫɬɟɩɟɧɧɨ� ɭɬɪɚɱɢɜɚɸɬ� ɫɜɨɢ�
ɤɨɧɫɬɪɭɤɬɢɜɧɵɟ� ɮɭɧɤɰɢɢ�� ɜɫɥɟɞɫɬɜɢɟ� ɱɟɝɨ� ɜɨɡɦɨɠɧɵ� ɪɢɫɤɢ� ɪɚɡɥɢɜɨɜ�
ɩɪɭɞɨɜ-ɧɚɤɨɩɢɬɟɥɟɣ [1]. 

Ɉɩɚɫɧɨɫɬɶ� ɤɢɫɥɵɯ� ɝɭɞɪɨɧɨɜ� ɨɛɭɫɥɨɜɥɟɧɚ� ɯɢɦɢɱɟɫɤɢɦ� ɫɨɫɬɚɜɨɦ, 
ɤɨɬɨɪɵɣ� ɜɤɥɸɱɚɟɬ� ɫɦɨɥɢɫɬɵɟ� ɜɟɳɟɫɬɜɚ�� ɩɪɨɞɭɤɬɵ� ɩɨɥɢɦɟɪɢɡɚɰɢɢ�
ɧɟɧɚɫɵɳɟɧɧɵɯ� ɭɝɥɟɜɨɞɨɜ�� ɲɢɪɨɤɢɣ� ɫɩɟɤɬɪ� ɫɭɥɶɮɨɫɨɟɞɢɧɟɧɢɣ�� ɬɚɤɢɯ� ɤɚɤ�
ɫɟɪɧɚɹ�ɢ�ɫɭɥɶɮɨɧɨɜɵɟ�ɤɢɫɥɨɬɵ��ɤɢɫɥɵɟ�ɢ�ɫɪɟɞɧɢɟ�ɷɮɢɪɵ�ɫɟɪɧɨɣ�ɤɢɫɥɨɬɵ.  

ȼ� ɫɜɹɡɢ� ɫ� ɷɬɢɦ�� ɧɟɨɛɯɨɞɢɦɨ� ɷɤɨɥɨɝɢɱɟɫɤɨɟ� ɩɪɨɝɧɨɡɢɪɨɜɚɧɢɟ�
ɫɥɨɠɢɜɲɟɣɫɹ� ɫɢɬɭɚɰɢɢ� ɧɚ� ɬɟɪɪɢɬɨɪɢɢ� ɈɉɇɆɁ�Ⱦ�ɂ�Ɇɟɧɞɟɥɟɟɜɚ� ɢ� ɜɵɛɨɪ�
ɨɩɬɢɦɚɥɶɧɨɣ� ɫɯɟɦɵ�ɪɟɰɢɤɥɢɧɝɚ� ɫɟɪɨɫɨɞɟɪɠɚɳɢɯ�ɨɬɯɨɞɨɜ�ɪɚɮɢɧɢɪɨɜɚɧɢɹ�
ɧɟɮɬɟɩɪɨɞɭɤɬɨɜ.  

Ɉɛɴɟɤɬɵ� ɧɚɤɨɩɥɟɧɢɹ� ɨɬɯɨɞɨɜ� ɪɚɫɩɨɥɨɠɟɧɵ ɧɚ� ɬɟɪɪɢɬɨɪɢɢ� ɈɉɇɆɁ�
ɢɦ�� Ⱦ�� ɂ�� Ɇɟɧɞɟɥɟɟɜɚ� ɜ� ɝ�� əɪɨɫɥɚɜɥɟ� ɜ� ɜɨɞɨɨɯɪɚɧɨɣ� ɡɨɧɟ� ȼɨɥɝɢ� ɧɚ�
ɩɨɣɦɟɧɧɨɣ�ɩɪɚɜɨɛɟɪɟɠɧɨɣ�ɬɟɪɪɚɫɟ�ɟɟ�ɩɪɢɬɨɤɚ�± ɪɟɤɢ�ɉɟɱɟɝɞɵ�ɢ�ɨɬɞɟɥɟɧɵ�
ɨɝɪɚɠɞɚɸɳɢɦɢ� ɡɟɦɥɹɧɵɦɢ� ɞɚɦɛɚɦɢ�� ɜɵɫɨɬɨɣ� �� ɦɟɬɪɨɜ�� � ɋɭɦɦɚɪɧɚɹ�
ɩɥɨɳɚɞɶ� ɬɟɪɪɢɬɨɪɢɢ�� ɜɵɞɟɥɟɧɧɨɣ� ɩɨɞ� ɯɪɚɧɟɧɢɟ ɠɢɞɤɢɯ� ɨɬɯɨɞɨɜ�
ɫɨɫɬɚɜɥɹɟɬ�ɨɤɨɥɨ����ɝɚ. 

ȼ� ɪɟɡɭɥɶɬɚɬɟ� ɪɚɡɥɢɜɚ�� ɬɨɤɫɢɤɚɧɬɵ�� ɜɯɨɞɹɳɢɟ� ɜ� ɫɨɫɬɚɜ� ɤɢɫɥɵɯ�
ɝɭɞɪɨɧɨɜ��ɦɢɧɭɹ�ɡɟɦɥɹɧɭɸ�ɞɚɦɛɭ��ɩɨɩɚɞɭɬ�ɜ�ɷɤɨɫɢɫɬɟɦɵ� Ⱦɚɧɧɵɣ�ɩɪɨɰɟɫɫ�
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ɜɵɡɨɜɟɬ� ɫɭɳɟɫɬɜɟɧɧɵɟ� ɢɡɦɟɧɟɧɢɹ� ɮɢɡɢɤɨ-ɯɢɦɢɱɟɫɤɢɯ� ɭɫɥɨɜɢɣ��
ɨɩɪɟɞɟɥɹɸɳɢɯ� ɤɢɫɥɨɬɧɨ-ɨɫɧɨɜɧɵɟ ɢ� ɤɚɬɢɨɧɧɨ-ɨɛɦɟɧɧɵɟ� ɫɜɨɣɫɬɜɚ� ɩɨɱɜ� 
ȼɥɢɹɧɢɟ�ɧɟɮɬɟɩɪɨɞɭɤɬɨɜ�ɜɵɪɚɠɚɟɬɫɹ� ɜ�ɢɡɦɟɧɟɧɢɢ�ɯɚɪɚɤɬɟɪɢɫɬɢɤ�ɞɨɧɧɵɯ�
ɫɨɨɛɳɟɫɬɜ�� ɩɪɨɢɫɯɨɞɢɬ� ɧɚɪɭɲɟɧɢɟ� ɞɟɹɬɟɥɶɧɨɫɬɢ� ɧɟɪɜɧɨɣ��
ɩɢɳɟɜɚɪɢɬɟɥɶɧɨɣ�� ɞɵɯɚɬɟɥɶɧɨɣ ɫɢɫɬɟɦ ɭ� ɠɢɜɨɬɧɵɯ�� ɧɚɪɭɲɚɟɬɫɹ�
ɮɨɬɨɫɢɧɬɟɡ�ɭ�ɪɚɫɬɟɧɢɣ. 

ȼɟɪɨɹɬɧɨɫɬɶ� ɪɢɫɤɚ ɚɜɚɪɢɣ� ɩɪɢ� ɫɨɱɟɬɚɧɢɢ� ɪɚɡɥɢɱɧɵɯ� ɫɨɛɵɬɢɣ��
ɫɩɨɫɨɛɫɬɜɭɸɳɢɟ� ɞɚɧɧɨɣ� ɚɜɚɪɢɢ�� ɨɩɪɟɞɟɥɹɥɚɫɶ� ɫ� ɩɨɦɨɳɶɸ�
ɦɟɠɞɭɧɚɪɨɞɧɨɝɨ� ɫɛɨɪɧɢɤɚ� ©ɍɩɪɚɜɥɟɧɢɟ� ɩɪɨɦɵɲɥɟɧɧɨɣ� ɢ� ɷɤɨɥɨɝɢɱɟɫɤɨɣ�
ɛɟɡɨɩɚɫɧɨɫɬɶɸ� ɩɪɨɢɡɜɨɞɫɬɜɟɧɧɵɯ� ɨɛɴɟɤɬɨɜ� ɧɚ� ɨɫɧɨɜɟ� ɪɢɫɤɚª� ɩɨɞ�
ɪɟɞɚɤɰɢɟɣ�ɞ�ɬ�ɧ���ɩɪɨɮɟɫɫɨɪ��ɚɤɚɞɟɦɢɤ�ɊɗȺ�Ⱥ�ɂ��ɉɨɩɨɜɚ�>�]. 

Ɋɢɫɤ� ɚɜɚɪɢɣ�ɧɚ� ɯɪɚɧɢɥɢɳɚɯ�ɩɪɨɢɡɜɨɞɫɬɜɟɧɧɵɯ� ɨɬɯɨɞɨɜ� ɞɥɹ� ɤɚɠɞɨɝɨ�
ɢɡ�ɪɚɫɫɦɨɬɪɟɧɧɵɯ�ɫɰɟɧɚɪɢɟɜ�ɨɩɪɟɞɟɥɹɥɫɹ�ɩɨ�ɮɨɪɦɭɥɟ� 

 
ܴ ൌ ܳˠ˒ˢሺȟݐሻ(1) 

 
Ɋɟɡɭɥɶɬɚɬɵ�ɩɨɤɚɡɚɥɢ��ɱɬɨ�ɧɚɢɛɨɥɟɟ�ɜɵɫɨɤɢɣ�ɪɢɫɤ�ɪɚɡɜɢɬɢɹ�ɚɜɚɪɢɣ�ɧɚ�

ɝɢɞɪɨɬɟɯɧɢɱɟɫɤɨɦ�ɫɨɨɪɭɠɟɧɢɢ�ɧɚɛɥɸɞɚɟɬɫɹ�ɩɪɢ�ɫɨɱɟɬɚɧɢɢ�ɷɤɫɬɪɟɦɚɥɶɧɵɯ�
ɥɢɜɧɟɜɵɯ�ɨɫɚɞɤɨɜ��ɜɥɟɤɭɳɢɟ�ɤ�ɞɨɩɨɥɧɢɬɟɥɶɧɨɦɭ�ɨɩɨɥɡɧɟɜɨɦɭ�ɪɚɡɪɟɲɟɧɢɸ�
ɫɤɥɨɧɨɜ�ɩɪɭɞɚ-ɧɚɤɨɩɢɬɟɥɹ�ɢ�ɫɦɵɜɭ�ɤɢɫɥɨɝɭɞɪɨɧɧɵɯ�ɨɬɯɨɞɨɜ 

. 
Ɋɢɫɤ�ɚɜɚɪɢɣ�ɧɚ�ɯɪɚɧɢɥɢɳɚɯ�ɩɪɨɢɡɜɨɞɫɬɜɟɧɧɵɯ�ɨɬɯɨɞɨɜ 

ɇɚɢɦɟɧɨɜɚɧɢɟ�ɫɰɟɧɚɪɢɹ Ɋɢɫɤɚɜɚɪɢɣ 1/ɝɨɞ 
ɋɰɟɧɚɪɢɣ�©Ⱥ1ª 9,9351E-6 
ɋɰɟɧɚɪɢɣ�©Ⱥ2ª 9,7141E-5 

 
Ɋɚɫɱɟɬ� ɜɟɪɨɹɬɧɵɯ� ɡɨɧ� ɡɚɬɨɩɥɟɧɢɹ� ɠɢɞɤɢɦɢ� ɩɪɨɢɡɜɨɞɫɬɜɟɧɧɵɦɢ�

ɨɬɯɨɞɚɦɢ� ɜɫɥɟɞɫɬɜɢɟ� ɪɚɡɪɭɲɟɧɢɹ� ɨɝɪɚɠɞɚɸɳɟɣ� ɞɚɦɛɵ� ɩɪɭɞɚ-ɧɚɤɨɩɢɬɟɥɹ�
ɜɵɩɨɥɧɟɧ�ɩɨ�ɦɟɬɨɞɢɤɟ�Ƚɨɫɝɨɪɬɟɯɧɚɞɡɨɪɚ�Ɋɨɫɫɢɢ�ɊȾ���-391-00 [3]. 

Ɋɚɫɱɟɬɧɵɟ�ɩɚɪɚɦɟɬɪɵ�ɩɪɟɞɫɬɚɜɥɟɧɵ�ɬɟɯɧɢɱɟɫɤɢɦɢ�ɯɚɪɚɤɬɟɪɢɫɬɢɤɚɦɢ�
ɝɪɭɧɬɨɜɨɣ� ɨɝɪɚɠɞɚɸɳɟɣ� ɞɚɦɛɵ� ɢɡ� ɬɟɯɧɢɱɟɫɤɨɝɨ� ɩɚɫɩɨɪɬɚ�
ɝɢɞɪɨɬɟɯɧɢɱɟɫɤɨɝɨ� ɫɨɨɪɭɠɟɧɢɹ� ɧɚ� ɈɉɇɆɁ� ɢɦ�� Ⱦ�� ɂ�� Ɇɟɧɞɟɥɟɟɜɚ�
ɝ� əɪɨɫɥɚɜɥɶ� 

Ɇɟɬɨɞɨɦ� ɢɬɟɪɚɰɢɣ� ɜ� 0LFURVRIW Excel ����� ɛɵɥɢ� ɩɪɨɜɟɞɟɧɵ�� ɪɚɫɱɟɬɵ�
ɨɛɪɚɡɨɜɚɧɢɹ� ɩɪɨɪɚɧɚ�� ɪɚɫɱɟɬɵ� ɩɚɪɚɦɟɬɪɨɜ� ɩɨɬɨɤɚ� ɜ� ɫɟɱɟɧɢɢ� ɭ� ɩɨɞɨɲɜɵ�
ɨɬɤɨɫɚ� ɞɚɦɛɵ�� ɪɚɫɱɟɬɵ� ɦɚɤɫɢɦɚɥɶɧɵɯ� ɩɚɪɚɦɟɬɪɨɜ� ɩɨɬɨɤɚ� ɩɨ� ɬɪɚɫɫɟ�
ɪɚɫɬɟɤɚɧɢɹ. 

ɉɨ� ɪɟɡɭɥɶɬɚɬɚɦ� ɢɬɟɪɚɰɢɨɧɧɵɯ� ɪɚɫɱɟɬɨɜ� ɩɨɫɬɪɨɢɥɢ� ɡɨɧɵ� ɡɚɬɨɩɥɟɧɢɹ�
ɩɪɢ� ɪɚɡɪɭɲɟɧɢɢ� ɨɝɪɚɠɞɚɸɳɟɣ� ɞɚɦɛɵ� ɩɪɭɞɚ-ɧɚɤɨɩɢɬɟɥɹ� ɜɫɥɟɞɫɬɜɢɟ�
ɪɟɚɥɢɡɚɰɢɢ�ɜɵɞɟɥɟɧɧɵɯ�ɝɪɭɩɩ�ɫɰɟɧɚɪɢɟɜ��Ɋɢɫɭɧɨɤ). 
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Ɂɨɧɚ�ɡɚɬɨɩɥɟɧɢɹ�ɩɪɢ�ɚɜɚɪɢɣɧɨɦ�ɪɚɡɪɭɲɟɧɢɢ�ɞɚɦɛɵ�ɩɪɭɞɚ-ɧɚɤɨɩɢɬɟɥɹ 

 
Ɉɫɧɨɜɵɜɚɹɫɶ�ɧɚ�ɤɚɪɬɨɝɪɚɮɢɱɟɫɤɢɯ�ɞɚɧɧɵɯ��ɦɨɠɧɨ�ɩɪɟɞɩɨɥɨɠɢɬɶ��ɱɬɨ�

ɪɚɡɥɢɜɚɸɳɢɣɫɹ� ɩɨɬɨɤ� ɛɭɞɟɬ� ɧɢɫɯɨɞɢɬɶ� ɜ� ɫɟɜɟɪɨ-ɡɚɩɚɞɧɨɦ� ɧɚɩɪɚɜɥɟɧɢɢ��
Ɋɚɫɱɟɬɧɵɟ� ɞɚɧɧɵɟ� ɫɜɢɞɟɬɟɥɶɫɬɜɭɸɬ� ɨ� ɪɚɜɧɨɦɟɪɧɨɦ� ɩɨɬɨɤɟ�� ɤɨɬɨɪɵɣ�
ɨɩɪɟɞɟɥɹɟɬɫɹ� ɩɨɥɨɝɢɦ� ɪɟɥɶɟɮɨɦ� ɦɟɫɬɧɨɫɬɢ� ɢ� ɧɟɛɨɥɶɲɢɦ� ɪɚɫɫɬɨɹɧɢɟɦ�
ɢɫɫɥɟɞɭɟɦɨɝɨ�ɭɱɚɫɬɤɚ�ɬɪɚɫɫɵ� 

ɉɨɫɥɟɞɧɢɣ� ɫɬɜɨɪ� ʋ� ��� ɯɚɪɚɤɬɟɪɢɡɭɟɬ� ɩɨɬɨɤ�� ɧɟɩɨɫɪɟɞɫɬɜɟɧɧɨ�
ɜɩɚɞɚɸɳɢɣ� ɜ� ɪɟɤɭ� ɉɟɱɟɝɞɚ�� ɋɤɨɪɨɫɬɶ� ɩɨɬɨɤɚ� ɭɦɟɧɶɲɢɥɚɫɶ� ɜ� ��� ɪɚɡ�
ɫɪɚɜɧɢɬɟɥɶɧɨ�ɫ�ɧɚɱɚɥɶɧɵɦ�ɫɬɜɨɪɨɦ�ɢ�ɫɨɫɬɚɜɢɥɚ������ɤɦ�ɱ��Ƚɥɭɛɢɧɚ�ɩɨɬɨɤɚ�
ɫɩɚɞɟɬ�ɫ����ɫɦ�ɜ�ɫɬɜɨɪɟ�ʋ��ɞɨ����ɫɦ�ɧɚ�ɪɚɫɫɦɚɬɪɢɜɚɟɦɨɦ�ɭɱɚɫɬɤɟ��ȼɪɟɦɹ�
ɞɨɛɟɝɚɧɢɹ�ɬɨɤɚ�ɞɨ�ɚɧɚɥɢɡɢɪɭɟɦɨɝɨ�ɫɬɜɨɪɚ�ɪɚɜɧɨ����ɦɢɧɭɬɚɦ� 

Ɋɚɫɱɟɬ� ɷɤɨɥɨɝɢɱɟɫɤɨɝɨ� ɭɳɟɪɛɚ� ɩɪɨɜɨɞɢɥɫɹ� ɜ� ɫɨɨɬɜɟɬɫɬɜɢɢ� ɫ�
ɦɟɬɨɞɢɤɨɣ� ɭɬɜɟɪɠɞɺɧɧɨɣ� ɩɪɢɤɚɡɨɦ� Ɇɢɧɩɪɢɪɨɞɵ� Ɋɨɫɫɢɢ� ɨɬ� ��� ɚɩɪɟɥɹ�
2009 ɝ�� 1 ��� �Ɉɛ� ɭɬɜɟɪɠɞɟɧɢɢ� Ɇɟɬɨɞɢɤɢ� ɢɫɱɢɫɥɟɧɢɹ� ɪɚɡɦɟɪɚ� ɜɪɟɞɚ��
ɩɪɢɱɢɧɟɧɧɨɝɨ� ɜɨɞɧɵɦ� ɨɛɴɟɤɬɚɦ� ɜɫɥɟɞɫɬɜɢɟ� ɧɚɪɭɲɟɧɢɹ� ɜɨɞɧɨɝɨ�
ɡɚɤɨɧɨɞɚɬɟɥɶɫɬɜɚ���ɫ�ɢɡɦɟɧɟɧɢɹɦɢ�ɢ�ɞɨɩɨɥɧɟɧɢɹɦɢ�ɨɬ����ɹɧɜɚɪɹ �����ɝ��ɢ�
���ɚɜɝɭɫɬɚ������ɝ��[4]. 

ȼ� ɫɥɭɱɚɹɯ� ɡɚɝɪɹɡɧɟɧɢɹ� ɜ� ɪɟɡɭɥɶɬɚɬɟ� ɚɜɚɪɢɣ� ɜɨɞɧɵɯ� ɨɛɴɟɤɬɨɜ�
ɨɪɝɚɧɢɱɟɫɤɢɦɢ� ɢ� ɧɟɨɪɝɚɧɢɱɟɫɤɢɦɢ� ɜɟɳɟɫɬɜɚɦɢ�� ɩɟɫɬɢɰɢɞɚɦɢ� ɢ�
ɧɟɮɬɟɩɪɨɞɭɤɬɚɦɢ��ɢɫɤɥɸɱɚɹ�ɢɯ�ɩɨɫɬɭɩɥɟɧɢɟ�ɜ�ɫɨɫɬɚɜɟ�ɫɬɨɱɧɵɯ�ɜɨɞ�ɢ��ɢɥɢ��
ɞɪɟɧɚɠɧɵɯ� �ɜ� ɬɨɦ� ɱɢɫɥɟ� ɲɚɯɬɧɵɯ�� ɪɭɞɧɢɱɧɵɯ�� ɜɨɞ�� ɢɫɱɢɫɥɟɧɢɟ� ɪɚɡɦɟɪɚ�
ɜɪɟɞɚ�ɩɪɨɢɡɜɨɞɢɥɨɫɶ�ɩɨ�ɮɨɪɦɭɥɟ� 

 
ʢ ൌ ʙ˅ˆ כ ʙ˅ כ ʙˋː כ ʙˇ˒ כ σ ܪ


ୀଵ (2) 

 
ɇɚ� ɨɫɧɨɜɚɧɢɢ� ɷɤɨɥɨɝɢɱɟɫɤɨɝɨ� ɭɳɟɪɛɚ� ɨɬ� ɡɚɝɪɹɡɧɟɧɢɹ�

ɧɟɮɬɟɩɪɨɞɭɤɬɚɦɢ�ɢ�ɫɭɥɶɮɚɬɚɦɢ��ɜɯɨɞɹɳɢɯ�ɜ�ɫɨɫɬɚɜ�ɤɢɫɥɵɯ�ɝɭɞɪɨɧɨɜ�ɛɵɥ�
ɪɚɫɫɱɢɬɚɧ� ɨɛɳɢɣ� ɷɤɨɥɨɝɢɱɟɫɤɢɣ� ɭɳɟɪɛ� ɨɬ� ɪɚɡɥɢɜɚ� ɤɢɫɥɨɝɭɞɪɨɧɧɵɯ�
ɩɪɭɞɨɜ-ɧɚɤɨɩɢɬɟɥɟɣ�� 
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ɍ�ɇɉ��= 1,05*1,41*1,08*5*670 000= 5 ��������ɪɭɛɥɟɣ��ɝɨɞ� 
ɍ�ɫɭɥɶɮɚɬɵ�� ������������������� ����������ɪɭɛɥɟɣ��ɝɨɞ� 
ɍ�ɨɛɳɢɣ��= 5 356 449 + 39 973,5 = 5 396 ������ɪɭɛɥɟɣ��ɝɨɞ� 

 
ɉɨ� ɪɟɡɭɥɶɬɚɬɚɦ� ɪɚɫɱɟɬɚ� ɦɨɠɧɨ� ɫɞɟɥɚɬɶ� ɜɵɜɨɞ�� ɱɬɨ� ɪɚɡɦɟɪ�

ɷɤɨɥɨɝɢɱɟɫɤɨɝɨ�ɭɳɟɪɛɚ�ɨɬ�ɚɜɚɪɢɣɧɨɝɨ�ɪɚɡɥɢɜɚ�ɤɢɫɥɨɝɭɞɪɨɧɧɵɯ�ɨɬɯɨɞɨɜ�ɜ�
ɪ��ɉɟɱɟɝɞɚ�ɫɨɫɬɚɜɢɬ�� 396 ������ɪɭɛɥɟɣ��ɝɨɞ� 

ȼ� ɫɜɹɡɢ� ɫɨ� ɫɥɨɠɢɜɲɟɣɫɹ� ɫɢɬɭɚɰɢɟɣ�� ɨɫɬɪɨ� ɫɬɨɢɬ� ɜɨɩɪɨɫ� ɭɬɢɥɢɡɚɰɢɢ�
ɧɚɤɨɩɥɟɧɧɵɯ�ɢ�ɩɟɪɜɢɱɧɨ�ɩɪɨɢɡɜɟɞɺɧɧɵɯ�ɤɢɫɥɨɝɭɞɪɨɧɧɵɯ�ɨɬɯɨɞɨɜ� 

ɍɫɬɚɧɨɜɤɚ�ɬɟɪɦɢɱɟɫɤɨɣ�ɞɟɫɬɪɭɤɰɢɢ��ɍɌȾ��ɩɪɨɢɡɜɨɞɫɬɜɚ� ,3(&�² ɷɬɨ�
ɷɮɮɟɤɬɢɜɧɵɣ� ɢ� ɷɤɨɧɨɦɢɱɟɫɤɢ� ɜɵɝɨɞɧɵɣ� ɫɩɨɫɨɛ� ɩɟɪɟɪɚɛɨɬɤɢ� ɨɬɯɨɞɨɜ��
Ⱦɚɧɧɚɹ� ɭɫɬɚɧɨɜɤɚ� ɩɨɡɜɨɥɹɟɬ� ɩɟɪɟɪɚɛɚɬɵɜɚɬɶ� ɧɟ� ɬɨɥɶɤɨ� ɤɢɫɥɵɟ� ɝɭɞɪɨɧɵ�
ɩɟɪɜɢɱɧɨɣ� ɜɵɪɚɛɨɬɤɢ�� ɧɨ� ɢ� ɩɪɭɞɨɜɵɟ� ɤɢɫɥɨɝɭɞɪɨɧɧɵɟ� ɨɬɯɨɞɵ��
ɍɧɢɜɟɪɫɚɥɶɧɨɫɬɶ� ɬɟɯɧɨɥɨɝɢɱɟɫɤɨɝɨ� ɤɨɦɩɥɟɤɫɚ� ɩɨɡɜɨɥɹɟɬ� ɨɫɭɳɟɫɬɜɥɹɬɶ�
ɧɟɩɪɟɪɵɜɧɵɣ�ɰɢɤɥ�ɩɟɪɟɪɚɛɨɬɤɢ�ɧɟɮɬɟɫɨɞɟɪɠɚɳɢɯ�ɨɬɯɨɞɨɜ�ɧɟɡɚɜɢɫɢɦɨ�ɨɬ�
ɢɯ� ɫɨɫɬɚɜɚ�� ɫɬɟɩɟɧɢ� ɧɟɨɞɧɨɪɨɞɧɨɫɬɢ� ɢ� ɦɧɨɝɨɤɨɦɩɨɧɟɧɬɧɨɫɬɢ�� Ʉɥɸɱɟɜɵɦ�
ɮɚɤɬɨɪɨɦ� ɢɫɩɨɥɶɡɨɜɚɧɢɹ� ɞɚɧɧɨɣ� ɬɟɯɧɨɥɨɝɢɢ� ɹɜɥɹɟɬɫɹ� ɨɬɫɭɬɫɬɜɢɟ 
ɩɨɞɝɨɬɨɜɢɬɟɥɶɧɨɝɨ� ɷɬɚɩɚ� ɩɪɢ� ɡɚɝɪɭɡɤɟ� ɫɵɪɶɹ�� ɱɬɨ� ɫɭɳɟɫɬɜɟɧɧɨ�ɩɨɜɵɲɚɟɬ�
ɟɟ�ɩɪɨɢɡɜɨɞɢɦɨɫɬɶ�ɢ�ɷɮɮɟɤɬɢɜɧɨɫɬɶ�� 

ȼ� ɪɟɡɭɥɶɬɚɬɟ� ɩɟɪɟɪɚɛɨɬɤɢ� ɫɵɪɶɹ� ɩɨɥɭɱɚɟɬɫɹ� ɤɨɬɟɥɶɧɨɟ� ɬɨɩɥɢɜɨ��
ɢɫɩɨɥɶɡɭɟɦɨɟ�ɥɢɛɨ�ɩɨ�ɩɪɹɦɨɦɭ�ɧɚɡɧɚɱɟɧɢɸ��ɥɢɛɨ�ɞɥɹ�ɩɨɥɭɱɟɧɢɹ�ɛɟɧɡɢɧɚ�ɢ�
ɞɢɡɟɥɶɧɨɝɨ� ɬɨɩɥɢɜɚ� ȼɵɞɟɥɢɜɲɢɣɫɹ� ɩɢɪɨɥɢɡɧɵɣ� ɝɚɡ� ɢɫɩɨɥɶɡɭɟɬɫɹ� ɞɥɹ�
ɪɚɛɨɬɵ� ɫɚɦɨɣ� ɭɫɬɚɧɨɜɤɢ�� ɚ� ɜɵɪɚɛɨɬɚɧɧɨɟ� ɜ� ɩɪɨɰɟɫɫɟ� ɞɟɫɬɪɭɤɰɢɢ� ɬɟɩɥɨ�
ɧɚɩɪɚɜɥɹɟɬɫɹ�ɧɚ�ɨɛɨɝɪɟɜ�ɩɪɨɢɡɜɨɞɫɬɜɟɧɧɵɯ�ɩɨɦɟɳɟɧɢɣ��Ɉɫɧɨɜɧɨɣ�ɨɬɯɨɞ�± 
ɫɭɯɨɣ� ɦɢɧɟɪɚɥɶɧɵɣ� ɨɫɬɚɬɨɤ� ɢɫɩɨɥɶɡɭɟɬɫɹ� ɞɥɹ� ɜɵɩɭɫɤɚ� ɩɪɨɞɭɤɰɢɢ�
©ɬɟɯɧɢɱɟɫɤɢɣ� ɝɪɭɧɬª�� ɤɨɬɨɪɵɣ� ɩɪɢ� ɫɨɛɥɸɞɟɧɢɢ� ɜɫɟɯ� ɬɪɟɛɨɜɚɧɢɣ� ɦɨɠɟɬ�
ɩɪɢɦɟɧɹɬɶɫɹ� ɞɥɹ� ɨɛɭɫɬɪɨɣɫɬɜɚ� ɞɨɪɨɠɧɵɯ� ɨɬɤɨɫɨɜ�� ɪɟɤɭɥɶɬɢɜɚɰɢɢ�� ȼɫɟ�
ɨɫɬɚɥɶɧɵɟ�ɨɬɯɨɞɵ�ɨɬɧɟɫɟɧɵ�ɤ�,9±9�ɤɥɚɫɫɚɦ�ɨɩɚɫɧɨɫɬɢ�ɢ�ɧɟ�ɩɪɟɞɫɬɚɜɥɹɸɬ�
ɭɝɪɨɡɵ�ɞɥɹ�ɨɤɪɭɠɚɸɳɟɣ�ɫɪɟɞɵ [5]. 

ȼ� ɪɟɡɭɥɶɬɚɬɟ� ɪɚɛɨɬɵ� ɨɬɦɟɱɟɧɨ�� ɱɬɨ� ɪɢɫɤ� ɩɟɪɟɩɨɥɧɟɧɢɹ�
ɤɢɫɥɨɝɭɞɪɨɧɧɵɯ� ɩɪɭɞɨɜ� ɧɚ� ɬɟɪɪɢɬɨɪɢɢ� ɈɇɆɉɁ� ɢɦ�� Ɇɟɧɞɟɥɟɟɜɚ� Ⱦ�ɂ��
ɞɟɣɫɬɜɢɬɟɥɶɧɨ�ɫɭɳɟɫɬɜɭɟɬ��ɋ�ɧɚɢɛɨɥɶɲɟɣ�ɜɟɪɨɹɬɧɨɫɬɶ�ɩɨɬɨɤ�ɪɚɡɨɥɶɟɬɫɹ�ɜ�
ɪɟɤɭ� ɉɟɱɟɝɞɚ�� ɤɨɬɨɪɚɹ� ɧɚɯɨɞɢɬɫɹ� ɜ� ɧɟɩɨɫɪɟɞɫɬɜɟɧɧɨɣ� ɛɥɢɡɨɫɬɢ� ɨɬ�
ɫɤɥɚɞɢɪɭɟɦɵɯ� ɨɬɯɨɞɨɜ�� ɉɨɩɚɞɚɧɢɟ� ɪɚɫɫɦɚɬɪɢɜɚɟɦɨɝɨ� ɨɬɯɨɞɚ� ɜ� ɜɨɞɨɟɦ��
ɩɨɜɥɟɱɟɬ�ɡɚ�ɫɨɛɨɣ�ɷɤɨɥɨɝɢɱɟɫɤɭɸ�ɤɚɬɚɫɬɪɨɮɭ�ɮɟɞɟɪɚɥɶɧɨɝɨ�ɦɚɫɲɬɚɛɚ� 

Ⱥɤɬɢɜɧɨɟ� ɜɧɟɞɪɟɧɢɟ� ɭɫɬɚɧɨɜɤɢ� ɍɌȾ-2-���� ������� ɦɨɠɟɬ�
ɨɛɭɫɥɚɜɥɢɜɚɬɶɫɹ� ɩɨɥɧɵɦ�� ɚɜɬɨɦɚɬɢɡɢɪɨɜɚɧɧɵɦ ɢ� ɧɟɩɪɟɪɵɜɧɵɦ� ɰɢɤɥɨɦ�
ɩɟɪɟɪɚɛɨɬɤɢ�ɨɬɯɨɞɨɜ�ɜɩɥɨɬɶ�ɞɨ�ɩɨɥɧɨɣ�ɥɢɤɜɢɞɚɰɢɢ�ɨɛɴɟɤɬɨɜ�ɧɚɤɨɩɥɟɧɧɨɝɨ�
ɜɪɟɞɚ�� ɷɧɟɪɝɟɬɢɱɟɫɤɨɣ� ɷɤɨɧɨɦɢɱɧɨɫɬɶɸ�� ɬɚɤ� ɤɚɤ� ɬɨɩɥɢɜɨ��ɧɚ� ɤɨɬɨɪɨɦ�ɨɧɢ�
ɷɤɫɩɥɭɚɬɢɪɭɸɬɫɹ�� ɜɵɪɚɛɚɬɵɜɚɟɬɫɹ� ɜ� ɩɪɨɰɟɫɫɟ� ɞɟɫɬɪɭɤɰɢɢ� ɢ� ɨɤɚɡɵɜɚɟɬ�
ɦɢɧɢɦɚɥɶɧɨɟ�ɜɨɡɞɟɣɫɬɜɢɟ�ɧɚ�ɨɤɪɭɠɚɸɳɭɸ�ɫɪɟɞɭ�ɜ�ɫɢɥɭ�ɢɡɨɥɢɪɨɜɚɧɧɨɫɬɢ�
ɨɬ�ɜɧɟɲɧɟɣ�ɫɪɟɞɵ�� 
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ɂɫɩɨɥɶɡɨɜɚɧɢɟ� ɞɚɧɧɨɣ� ɬɟɯɧɨɥɨɝɢɢ� ɩɪɢ� ɥɢɤɜɢɞɚɰɢɢ� ɤɢɫɥɨɝɭɞɪɨɧɧɵɯ�
ɩɪɭɞɨɜ� ɧɚ� ɬɟɪɪɢɬɨɪɢɢ� ɈɉɇɆɁ� ɢɦ�� Ⱦ�ɂ�� Ɇɟɧɞɟɥɟɟɜɚ� ɩɨɡɜɨɥɢɬ� ɫɧɢɡɢɬɶ�
ɪɢɫɤɢ�ɢ�ɭɫɬɪɚɧɢɬɶ�ɭɝɪɨɡɭ�ɪɚɡɥɢɜɚ�ɤɢɫɥɨɝɭɞɪɨɧɧɵɯ�ɨɬɯɨɞɨɜ� 
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2. Ⱥ�ɂ�� ɉɨɩɨɜ�� A.M�� Ʉɨɡɥɢɬɢɧ��� ɍɩɪɚɜɥɟɧɢɟ� ɩɪɨɦɵɲɥɟɧɧɨɣ� ɢ� ɷɤɨɥɨɝɢɱɟɫɤɨɣ�
ɛɟɡɨɩɚɧɫɨɫɬɶɸ�ɩɪɨɢɡɜɨɞɫɬɜɟɧɧɵɯ�ɨɛɴɟɤɬɨɜ�ɧɚ�ɨɫɧɨɜɟ�ɪɢɫɤɚ����ɇɟɮɬɟɯɢɦɢɹ�������Ɍ������
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3. ɊȾ� ��-391-���� Ɇɟɬɨɞɢɤɚ� ɪɚɫɱɟɬɚ� ɡɨɧ� ɡɚɬɨɩɥɟɧɢɹ� ɩɪɢ� ɝɢɞɪɨɞɢɧɚɦɢɱɟɫɤɢɯ�
ɚɜɚɪɢɹɯ�ɧɚ�ɯɪɚɧɢɥɢɳɚɯ�ɩɪɨɢɡɜɨɞɫɬɜɟɧɧɵɯ�ɨɬɯɨɞɨɜ�ɯɢɦɢɱɟɫɤɢɯ�ɩɪɟɞɩɪɢɹɬɢɣ��ɋɟɪɢɹ�����
ȼɵɩ�����Ɇ���Ƚɍɉ�©ɇɌɐ�©ɉɪɨɦɵɲɥɟɧɧɚɹ�ɛɟɡɨɩɚɫɧɨɫɬɶª�����������ɫ� 

4. Ɉɛ�ɭɬɜɟɪɠɞɟɧɢɢ�Ɇɟɬɨɞɢɤɢ�ɢɫɱɢɫɥɟɧɢɹ�ɪɚɡɦɟɪɚ�ɜɪɟɞɚ��ɩɪɢɱɢɧɟɧɧɨɝɨ�ɜɨɞɧɵɦ�
ɨɛɴɟɤɬɚɦ� ɜɫɥɟɞɫɬɜɢɟ� ɧɚɪɭɲɟɧɢɹ� ɜɨɞɧɨɝɨ� ɡɚɤɨɧɨɞɚɬɟɥɶɫɬɜɚ�� ɩɪɢɤɚɡ� ɨɬ� ��� ɚɩɪɟɥɹ� �����
ɝɨɞɚ� 1� ���� >ɪɟɞ�� ɨɬ� ����������� ɝ�@�� >ɗɥɟɤɬɪɨɧɧɵɣ� ɪɟɫɭɪɫ@�� ± Ɋɟɠɢɦ�
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2-800 (2000) >ɗɥɟɤɬɪɨɧɧɵɣ� ɪɟɫɭɪɫ@�� ± Ɋɟɠɢɦ� ɞɨɫɬɭɩɚ�� https://i-
pec.ru/equipments/ustanovka-termicheskoj-destrukcii-utd-2-2000± 10.10.2021 
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1ɋɚɪɚɬɨɜɫɤɢɣ�ɝɨɫɭɞɚɪɫɬɜɟɧɧɵɣ�ɬɟɯɧɢɱɟɫɤɢɣ�ɭɧɢɜɟɪɫɢɬɟɬ� 
ɢɦɟɧɢ�Ƚɚɝɚɪɢɧɚ�ɘ�Ⱥ., 2ɋɚɪɚɬɨɜɫɤɢɣ�ɮɢɥɢɚɥ�ɂɉɗɗ�ɊȺɇ 

 
ɂɁɍɑȿɇɂȿ�ɗɅȿɆȿɇɌɇɈȽɈ�ɋɈɋɌȺȼȺ�ɋɄɈɊɅɍɉɕ�əɂɐ�ȾɊɈɎɕ�

(OTISTARDA��ɂ�ȼɅɂəɇɂə�ɄɈɅɂɑȿɋɌȼȿɇɇɈȽɈ�
ɋɈɈɌɇɈɒȿɇɂə�ɇȿɄɈɌɈɊɕɏ�ɏɂɆɂɑȿɋɄɂɏ�ɗɅȿɆȿɇɌɈȼ�

ɇȺ ɊȺɁȼɂɌɂȿ�ȼɕɅɍɉɂȼɒɂɏɋə�ɂɁ�ɇɂɏ�ɉɌȿɇɐɈȼ 
 

ɉɨɥɭɱɟɧɵ� ɪɟɡɭɥɶɬɚɬɵ� ɩɨ� ɩɨɥɭɤɨɥɢɱɟɫɬɜɟɧɧɨɦɭ� �ɩɪɨɰɟɧɬɧɨɦɭ�� ɷɥɟɦɟɧɬɧɨɦɭ�
ɫɨɫɬɚɜɭ� ��� ɨɛɪɚɡɰɨɜ� ɫɤɨɪɥɭɩɵ� ɹɢɰ� ɞɪɨɮɵ�� ɜɡɹɬɵɯ� ɧɚ� ɬɟɪɪɢɬɨɪɢɢ� ɫɚɪɚɬɨɜɫɤɨɝɨ�
Ɂɚɜɨɥɠɶɹ��ɚ�ɬɚɤɠɟ�ɨɩɪɟɞɟɥɟɧɨ�ɤɨɥɢɱɟɫɬɜɟɧɧɨɟ�ɫɨɞɟɪɠɚɧɢɟ�ɯɢɦɢɱɟɫɤɢɯ�ɷɥɟɦɟɧɬɨɜ�ɜ����
ɨɛɪɚɡɰɚɯ�� ɉɪɨɚɧɚɥɢɡɢɪɨɜɚɧɨ� ɜɥɢɹɧɢɟ� ɤɨɥɢɱɟɫɬɜɟɧɧɨɝɨ� ɫɨɨɬɧɨɲɟɧɢɹ� ɧɟɤɨɬɨɪɵɯ�
ɯɢɦɢɱɟɫɤɢɯ� ɷɥɟɦɟɧɬɨɜ� ɧɚ� ɪɚɡɜɢɬɢɟ� ɩɬɟɧɰɨɜ�� ɋɤɨɪɥɭɩɚ� ɹɢɰ� ɧɟ� ɹɜɥɹɟɬɫɹ� ɢɧɞɢɤɚɬɨɪɨɦ�
ɨɬɤɥɨɧɟɧɢɹ�ɜ�ɪɚɡɜɢɬɢɢ�ɩɬɟɧɰɨɜ� 

Ʉɥɸɱɟɜɵɟ� ɫɥɨɜɚ�� Ȼɨɥɶɲɚɹ� ɞɪɨɮɚ�� ɪɟɞɤɢɣ� ɜɢɞ�� Ɂɚɜɨɥɠɶɟ�� ɫɤɨɪɥɭɩɚ� ɹɢɰ��
ɛɢɨɢɧɞɢɤɚɰɢɹ� 
 

Ɂɚ� ɩɨɫɥɟɞɧɢɟ� ɞɜɚ� ɞɟɫɹɬɢɥɟɬɢɹ� ɩɪɨɢɡɨɲɥɨ� ɫɭɳɟɫɬɜɟɧɧɨɟ� ɫɧɢɠɟɧɢɟ�
ɱɢɫɥɟɧɧɨɫɬɢ� ɞɪɨɮɵ� ɜ� ɫɚɪɚɬɨɜɫɤɨɦ� Ɂɚɜɨɥɠɶɟ�� ɝɞɟ� ɧɚɯɨɞɹɬɫɹ� ɨɫɧɨɜɧɵɟ�
ɝɧɟɡɞɨɜɵɟ�ɦɟɫɬɨɨɛɢɬɚɧɢɹ�ɷɬɨɝɨ�ɪɟɞɤɨɝɨ�ɜɢɞɚ >�@�Ɉɞɧɨɣ�ɢɡ�ɦɧɨɝɢɯ�ɩɪɢɱɢɧ�

https://rg.ru/2017/03/14/reg-cfo/gudronnye-prudy-pod-iaroslavlem-stalihronicheskoj-chs.html
https://rg.ru/2017/03/14/reg-cfo/gudronnye-prudy-pod-iaroslavlem-stalihronicheskoj-chs.html
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https://i-pec.ru/equipments/ustanovka-termicheskoj-destrukcii-utd-2-2000
https://i-pec.ru/equipments/ustanovka-termicheskoj-destrukcii-utd-2-2000
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ɷɬɨɝɨ� ɹɜɥɟɧɢɹ�ɦɨɝɭɬ� ɛɵɬɶ� ɯɢɦɢɱɟɫɤɢɟ� ɡɚɝɪɹɡɧɟɧɢɹ ɫɪɟɞɵ� ɨɛɢɬɚɧɢɹ� ɩɬɢɰ��
ɩɪɨɢɫɯɨɞɹɳɢɟ� ɜ� ɩɪɨɰɟɫɫɟ� ɫɟɥɶɫɤɨɯɨɡɹɣɫɬɜɟɧɧɨɝɨ� ɩɪɨɢɡɜɨɞɫɬɜɚ�� ɜ� ɬɨɦ�
ɱɢɫɥɟ�ɩɪɢɦɟɧɟɧɢɹ�ɩɟɫɬɢɰɢɞɨɜ� 

ȼ� ����� ɝɨɞɭ� ɜ� ɪɚɦɤɚɯ� ɞɥɢɬɟɥɶɧɵɯ� ɦɨɧɢɬɨɪɢɧɝɨɜɵɯ� ɢɫɫɥɟɞɨɜɚɧɢɣ�
ɱɢɫɥɟɧɧɨɫɬɢ� ɡɚɜɨɥɠɫɤɨɣ� ɩɨɩɭɥɹɰɢɢ� ɞɪɨɮɵ� ɛɵɥɢ� ɜɩɟɪɜɵɟ� ɩɨɥɭɱɟɧɵ�
ɪɟɡɭɥɶɬɚɬɵ�ɯɢɦɢɱɟɫɤɨɝɨ�ɷɥɟɦɟɧɬɧɨɝɨ�ɫɨɫɬɚɜɚ�ɫɤɨɪɥɭɩɵ�ɹɢɰ��ɧɚɣɞɟɧɧɨɣ�ɧɚ�
ɨɛɫɥɟɞɭɟɦɨɣ� ɬɟɪɪɢɬɨɪɢɢ�� Ⱥɤɬɭɚɥɶɧɨɫɬɶ� ɪɚɛɨɬɵ� ɨɛɭɫɥɨɜɥɟɧɚ 
ɬɪɭɞɧɨɞɨɫɬɭɩɧɨɫɬɶɸ� ɩɨɥɭɱɟɧɢɹ� ɦɚɬɟɪɢɚɥɚ� ɞɥɹ� ɚɧɚɥɢɡɚ�� ɬɚɤ� ɤɚɤ� ɞɚɧɧɵɣ�
ɜɢɞ� ɡɚɧɟɫɟɧ� ɜ� Ʉɪɚɫɧɭɸ� ɤɧɢɝɭ�� ɩɨ� ɷɬɨɣ� ɠɟ� ɩɪɢɱɢɧɟ� ɧɟɞɨɫɬɚɬɨɱɧɨ�
ɢɦɟɸɳɢɯɫɹ� ɞɚɧɧɵɯ� ɨ� ɮɢɡɢɨɥɨɝɢɱɟɫɤɢɯ� ɯɚɪɚɤɬɟɪɢɫɬɢɤɚɯ� ɨɫɨɛɟɣ� ɷɬɨɣ�
ɩɨɩɭɥɹɰɢɢ�� ɂɡɭɱɟɧɢɟ� ɯɢɦɢɱɟɫɤɨɝɨ� ɫɨɫɬɚɜɚ� ɫɤɨɪɥɭɩɵ� ɹɢɰ�� ɚ� ɬɚɤɠɟ�
ɩɪɨɞɭɦɚɧɧɚɹ� ɢɧɬɟɪɩɪɟɬɚɰɢɹ� ɪɟɡɭɥɶɬɚɬɨɜ�� ɧɟɨɛɯɨɞɢɦɚ� ɜ� ɬɨɦ� ɱɢɫɥɟ� ɞɥɹ�
ɭɫɬɚɧɨɜɥɟɧɢɹ�ɮɚɤɬɨɪɨɜ�� ɜɥɢɹɸɳɢɯ� ɧɚ� ɫɧɢɠɟɧɢɟ� ɱɢɫɥɟɧɧɨɫɬɢ� ɞɪɨɮɵ�� ɬɚɤ�
ɤɚɤ� ɷɬɨ� ɹɜɥɹɟɬɫɹ� ɨɫɧɨɜɨɣ� ɞɥɹ� ɪɚɡɪɚɛɨɬɤɢ� ɦɟɬɨɞɨɜ� ɫɨɯɪɚɧɟɧɢɹ� ɢ�
ɜɨɫɫɬɚɧɨɜɥɟɧɢɹ�ɜɨɫɬɨɱɧɨ-ɟɜɪɨɩɟɣɫɤɨɣ�ɩɨɩɭɥɹɰɢɢ�ɜɢɞɚ� 

ȼ 1998 ɝ. Tian Xiuhua et al. [2] ɨɩɭɛɥɢɤɨɜɚɥɢ ɪɟɡɭɥɶɬɚɬɵ�ɯɢɦɢɱɟɫɤɨɝɨ�
ɚɧɚɥɢɡɚ� ɫɨɫɬɚɜɚ� ɫɤɨɪɥɭɩɵ� ɹɢɰ� ɢ� ɩɟɪɚ� ɞɪɨɮɵ�� ɚ� ɬɚɤɠɟ� ɞɚɧɧɵɟ� ɨɛ 
ɢɫɫɥɟɞɨɜɚɧɢɢ ɭɥɶɬɪɚɦɢɤɪɨɫɬɪɭɤɬɭɪɵ� ɹɢɱɧɨɣ� ɫɤɨɪɥɭɩɵ��ɉɨɥɭɱɟɧɧɵɟ� ɢɦɢ�
ɪɟɡɭɥɶɬɚɬɵ� ɩɨɤɚɡɚɥɢ�� ɱɬɨ� ɫɬɪɭɤɬɭɪɚ� ɹɢɱɧɨɣ� ɫɤɨɪɥɭɩɵ� ɢɦɟɟɬ�
ɜɢɞɨɫɩɟɰɢɮɢɱɧɵɟ� ɩɪɢɡɧɚɤɢ� ɩɨɦɢɦɨ� ɨɛɳɟɣ� ɞɥɹ� ɩɬɢɰ� ɫɬɪɭɤɬɭɪɵ�� Ɍɚɤɨɝɨ�
ɪɨɞɚ�ɧɚɛɥɸɞɟɧɢɹ��ɩɨ�ɦɧɟɧɢɸ�ɚɜɬɨɪɨɜ��ɩɨɡɜɨɥɹɬ�ɩɨɥɭɱɢɬɶ�ɢɧɮɨɪɦɚɰɢɸ�ɞɥɹ�
ɢɡɭɱɟɧɢɹ� ɮɢɡɢɨɥɨɝɢɢ� ɢɧɤɭɛɚɰɢɢ� ɜɢɞɚ�� ɱɬɨ�� ɜ� ɫɜɨɸ� ɨɱɟɪɟɞɶ�� ɹɜɥɹɟɬɫɹ�
ɜɚɠɧɵɦ�ɮɚɤɬɨɪɨɦ�ɞɥɹ�ɭɫɩɟɲɧɨɝɨ�ɪɚɡɦɧɨɠɟɧɢɹ� 

 ȼ� ɧɚɲɟɣ� ɪɚɛɨɬɟ� ɦɵ� ɩɪɢɦɟɧɢɥɢ� ɦɢɤɪɨ-ɪɟɧɬɝɟɧɨɮɥɸɨɪɟɫɰɟɧɬɧɵɣ�
ɚɧɚɥɢɡ� ɧɚ� ɫɩɟɤɬɪɨɦɟɬɪɟ� 0�� 7RUQDGR� �%UXNHU� $;6�� Ƚɟɪɦɚɧɢɹ��� ɩɨɥɭɱɢɜ�
ɪɟɡɭɥɶɬɚɬɵ�ɩɨ�ɩɨɥɭɤɨɥɢɱɟɫɬɜɟɧɧɨɦɭ� �ɩɪɨɰɟɧɬɧɨɦɭ�� ɷɥɟɦɟɧɬɧɨɦɭ� ɫɨɫɬɚɜɭ�
��� ɨɛɪɚɡɰɨɜ� ɫɤɨɪɥɭɩɵ� ɹɢɰ� ɞɪɨɮɵ�� ɚ� ɬɚɤɠɟ� ɨɩɪɟɞɟɥɢɥɢ� ɤɨɥɢɱɟɫɬɜɟɧɧɨɟ�
ɫɨɞɟɪɠɚɧɢɟ� ɯɢɦɢɱɟɫɤɢɯ� ɷɥɟɦɟɧɬɨɜ� ɜ� ��� ɨɛɪɚɡɰɚɯ�� ɢɫɩɨɥɶɡɭɹ� ɞɥɹ� ɷɬɨɝɨ�
ɫɩɟɤɬɪɨɦɟɬɪ�6��3,&2)2;��ɩɪɨɢɡɜɨɞɢɬɟɥɶ�%UXNHU�$;6��Ƚɟɪɦɚɧɢɹ���Ⱦɚɧɧɨɟ�
ɢɫɫɥɟɞɨɜɚɧɢɟ�ɩɪɨɜɟɞɟɧɨ�ɧɚ�ɛɚɡɟ�ɂɧɫɬɢɬɭɬɚ�ɩɪɨɛɥɟɦ�ɷɤɨɥɨɝɢɢ�ɢ�ɷɜɨɥɸɰɢɢ�
ɢɦ�� Ⱥ�� ɇ�� ɋɟɜɟɪɰɨɜɚ� ɊȺɇ� ɜ� ɥɚɛɨɪɚɬɨɪɢɢ� ɷɤɨɥɨɝɢɱɟɫɤɨɝɨ� ɦɨɧɢɬɨɪɢɧɝɚ�
ɪɟɝɢɨɧɨɜ�Ⱥɗɋ�ɢ�ɛɢɨɢɧɞɢɤɚɰɢɢ�� 

ɉɨɥɭɤɨɥɢɱɟɫɬɜɟɧɧɵɣ�ɚɧɚɥɢɡ�ɫɤɨɪɥɭɩɵ�ɹɢɰ�ɩɨɤɚɡɚɥ��ɱɬɨ�ɢɫɫɥɟɞɭɟɦɵɟ�
ɨɛɪɚɡɰɵ� ɢɦɟɸɬ� ɪɚɡɥɢɱɢɹ� ɜ� ɩɪɨɰɟɧɬɧɨɦ� ɫɨɨɬɧɨɲɟɧɢɢ� ɯɢɦɢɱɟɫɤɢɯ�
ɷɥɟɦɟɧɬɨɜ��ɋɨɞɟɪɠɚɧɢɟ�&Dɜ�ɫɪɟɞɧɟɦ�ɫɨɫɬɚɜɢɥɨ��� %, Al ± 1 %, Si ± 1 %, P 
± 1 %, Mg ± 1 %, S ± 0,1 %, K ± 0,1 %, Pb ± 0,1 %, Fe ± 0,1 %, Sr ± 0,1%. 
Ɇɟɧɟɟ���� �� � ɫɨɫɬɚɜɥɹɸɬ�&R��7L��=Q��%D��1L��0Q��&X��$V��&U��+J�ɢ�:�� �ȼ�
ɫɜɨɸ�ɨɱɟɪɟɞɶ�$V��3E��+J��1L�ɦɨɝɭɬ�ɨɤɚɡɵɜɚɬɶ�ɬɨɤɫɢɱɟɫɤɨɟ�ɞɟɣɫɬɜɢɟ��ɚ�&U��
&X�� =Q�� 6H�� 6U� ɢɦɟɸɬ� ɜɚɠɧɨɟ� ɡɧɚɱɟɧɢɟ� ɜ� ɦɚɥɵɯ� ɤɨɧɰɟɧɬɪɚɰɢɹɯ�� ɧɨ�
ɬɨɤɫɢɱɧɵ�ɧɚ�ɛɨɥɟɟ�ɜɵɫɨɤɢɯ�ɭɪɨɜɧɹɯ�>�@�� 

Ɇɚɤɫɢɦɚɥɶɧɨɟ� ɡɧɚɱɟɧɢɟ� ɞɨɥɢ� ɪɬɭɬɢ� ɜ� ɫɤɨɪɥɭɩɟ� ɫɨɫɬɚɜɢɥɨ� ��� %, 
ɫɜɢɧɰɚ� ± 0,5 ���ɦɵɲɶɹɤɚ� ± 0,3 ���Ɍɨɤɫɢɱɧɵɟ� ɷɥɟɦɟɧɬɵ�ɧɚɣɞɟɧɵ� ɜ� �� % 
ɜɫɟɯ� ɩɪɨɛ�� Ɇɢɧɢɦɚɥɶɧɨɟ� ɤɨɥɢɱɟɫɬɜɨ� ɷɥɟɦɟɧɬɨɜ�� ɫɨɞɟɪɠɚɳɢɯɫɹ� ɜ� ɨɞɧɨɣ�
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ɩɪɨɛɟ�� ɪɚɜɧɨ� �� ���� �� ɜɫɟɯ� ɩɪɨɛ��� ɦɚɤɫɢɦɚɥɶɧɨɟ� ɤɨɥɢɱɟɫɬɜɨ� ± 16 (3,6 % 
ɜɫɟɯ� ɩɪɨɛ��� ɋɨɞɟɪɠɚɧɢɟ� Caɜ� ɫɤɨɪɥɭɩɟ� ɜɚɪɶɢɪɨɜɚɥɨ� ± ɨɬ� �� �� ɞɨ� �� %. 
Ⱥɧɚɥɢɡɢɪɭɹ� ɷɥɟɦɟɧɬɧɵɣ� ɫɨɫɬɚɜ� ɫɤɨɪɥɭɩɵ� ɹɢɰ� ɞɪɨɮɵ�� ɦɵ� ɨɛɧɚɪɭɠɢɥɢ�
ɜɵɫɨɤɨɟ�ɩɪɨɰɟɧɬɧɨɟ�ɫɨɞɟɪɠɚɧɢɟ�$O�± ɞɨ�� ��ɨɬ�ɨɛɳɟɣ�ɦɚɫɫɵ�ɜ�ɧɟɤɨɬɨɪɵɯ�
ɩɪɨɛɚɯ�� ɉɪɢ� ɷɬɨɦ� ɫɪɟɞɧɟɟ� ɫɨɞɟɪɠɚɧɢɟ� $O� ɜ� ɫɤɨɪɥɭɩɟ� ɹɢɰ� ɞɪɨɮɵ�
ɜɚɪɶɢɪɨɜɚɥɨ� ɨɬ� ��� �� ɞɨ� ��� �� ɨɬ� ɨɛɳɟɣ� ɦɚɫɫɵ� Ɍɚɤɠɟ� ɡɚɮɢɤɫɢɪɨɜɚɧɨ�
ɜɵɫɨɤɨɟ�ɩɪɨɰɟɧɬɧɨɟ�ɫɨɞɟɪɠɚɧɢɟ�Si ± ɞɨ��������ɨɬ�ɨɛɳɟɣ�ɦɚɫɫɵ��ɩɪɢ�ɬɨɦ��
ɱɬɨ�ɫɪɟɞɧɟɟ�ɟɝɨ�ɡɧɚɱɟɧɢɟ�ɫɨɫɬɚɜɢɥɨ�± ������ɨɬ�ɨɛɳɟɣ�ɦɚɫɫɵ�� 

Ʉɨɥɢɱɟɫɬɜɟɧɧɨɟ� ɨɩɪɟɞɟɥɟɧɢɟ� ɫɨɞɟɪɠɚɧɢɹ� ɯɢɦɢɱɟɫɤɢɯ� ɷɥɟɦɟɧɬɨɜ� ɜ�
ɫɤɨɪɥɭɩɟ ɹɢɰ�ɞɪɨɮɵ�ɩɨɡɜɨɥɢɥɨ�ɜɵɹɜɢɬɶ�ɜɵɫɨɤɢɟ�ɤɨɧɰɟɧɬɪɚɰɢɢ�6��ɞɨ�������
ɦɝ�ɝ���0J� �ɞɨ� ����� ɦɝ�ɝ��� 3� �ɞɨ� ����� ɦɝ�ɝ��� &l �ɞɨ� ����ɦɝ�ɝ��� .� ������ ɦɝ�ɝ���
Ʉɨɧɰɟɧɬɪɚɰɢɹ�&D� ɜ� ɫɤɨɪɥɭɩɟ� ɫɨɫɬɚɜɢɥɚ� ɜ� ɫɪɟɞɧɟɦ� �������ɦɝ�ɝ� ɜɨɡɞɭɲɧɨ-
ɫɭɯɨɣ� ɦɚɫɫɵ� Ɇɚɤɫɢɦɚɥɶɧɚɹ� ɤɨɧɰɟɧɬɪɚɰɢɹ� ɬɚɤɢɯ� ɷɥɟɦɟɧɬɨɜ�� ɤɚɤ� $V�� 3E��
+J�� 1L�� ɤɨɬɨɪɵɟ� ɦɨɝɭɬ� ɨɤɚɡɚɬɶɫɹ� ɩɨɬɟɧɰɢɚɥɶɧɨ� ɨɩɚɫɧɵɦɢ� ɞɥɹ� ɪɚɡɜɢɬɢɹ�
ɷɦɛɪɢɨɧɚ�ɫɨɫɬɚɜɢɥɚ�ɫɨɨɬɜɟɬɫɬɜɟɧɧɨ������ɦɤɝ�ɝ�������ɦɤɝ�ɝ�������ɦɤɝ�ɝ������
ɦɤɝ�ɝ� 

ɉɨ�ɪɟɡɭɥɶɬɚɬɚɦ�ɢɫɫɥɟɞɨɜɚɧɢɹ�ɯɢɦɢɱɟɫɤɨɝɨ�ɫɨɫɬɚɜɚ�ɫɤɨɪɥɭɩɵ�ɹɢɰ�ɦɵ�
ɩɪɟɞɩɪɢɧɹɥɢ� ɩɨɩɵɬɤɭ� ɜɵɹɜɢɬɶ� ɡɚɜɢɫɢɦɨɫɬɶ� ɦɟɠɞɭ� ɫɨɞɟɪɠɚɧɢɟɦ�
ɬɨɤɫɢɱɧɵɯ� ɷɥɟɦɟɧɬɨɜ� ɜ� ɫɤɨɪɥɭɩɟ� ɢ� ɪɚɡɜɢɬɢɟɦ� ɷɦɛɪɢɨɧɨɜ�� ɇɚ� ɞɚɧɧɵɣ�
ɦɨɦɟɧɬ� ɬɚɤɭɸ� ɡɚɜɢɫɢɦɨɫɬɶ� ɜɵɹɜɢɬɶ� ɧɟ� ɭɞɚɥɨɫɶ�� Ɍɚɤɢɦ� ɨɛɪɚɡɨɦ�� ɦɵ� ɧɟ�
ɦɨɠɟɦ� ɨɞɧɨɡɧɚɱɧɨ� ɫɤɚɡɚɬɶ�� ɤɚɤɢɟ� ɷɥɟɦɟɧɬɵ� ɢ� ɜ� ɤɚɤɢɯ� ɤɨɧɰɟɧɬɪɚɰɢɹɯ�
ɦɨɝɥɢ�ɨɤɚɡɚɬɶ�ɧɟɝɚɬɢɜɧɨɟ�ɜɥɢɹɧɢɟ�ɧɚ�ɷɦɛɪɢɨɧɚɥɶɧɨɟ�ɪɚɡɜɢɬɢɟ�ɢ�ɩɨɹɜɥɟɧɢɟ�
ɩɬɟɧɰɨɜ�ɫ�ɩɚɬɨɥɨɝɢɹɦɢ� 

Ɉɞɧɚɤɨ� ɦɟɠɞɭ� ɫɨɞɟɪɠɚɧɢɟɦ� ɜ� ɫɤɨɪɥɭɩɟ� ɹɢɰ� $O� ɢ� &D� ɭɫɬɚɧɨɜɥɟɧɚ�
ɬɟɫɧɚɹ� ɨɛɪɚɬɧɚɹ� ɤɨɪɪɟɥɹɰɢɨɧɧɚɹ� ɡɚɜɢɫɢɦɨɫɬɶ�� ɗɬɚ� ɡɚɤɨɧɨɦɟɪɧɨɫɬɶ�
ɩɪɟɞɫɬɚɜɥɟɧɚ�ɧɚ�ɬɨɱɟɱɧɨɣ�ɞɢɚɝɪɚɦɦɟ��ɪɢɫɭɧɨɤ���ɝɞɟ�ɥɢɧɢɹ�ɬɪɟɧɞɚ�ɨɬɪɚɠɚɟɬ�
ɷɬɭ� ɡɚɜɢɫɢɦɨɫɬɶ�� Ɉɧɚ� ɩɨɤɚɡɵɜɚɟɬ�� ɱɬɨ� ɫ� ɭɜɟɥɢɱɟɧɢɟɦ� ɫɨɞɟɪɠɚɧɢɹ� $O� ɜ�
ɫɤɨɪɥɭɩɟ�ɫɨɞɟɪɠɚɧɢɟ�&Dɭɦɟɧɶɲɚɟɬɫɹ��ȼ�ɫɜɨɸ�ɨɱɟɪɟɞɶ��ɧɢɡɤɨɟ�ɫɨɞɟɪɠɚɧɢɟ�
&D�ɜ�ɫɤɨɪɥɭɩɟ�ɦɨɠɟɬ�ɩɪɢɜɟɫɬɢ�ɤ�ɫɧɢɠɟɧɢɸ�ɟɟ�ɤɚɱɟɫɬɜɚ� 
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Ʉɨɪɪɟɥɹɰɢɨɧɧɚɹ�ɡɚɜɢɫɢɦɨɫɬɶ�ɫɨɞɟɪɠɚɧɢɹ�&D�ɢ�$O�ɜ�ɫɤɨɪɥɭɩɟ�ɹɢɰ�ɞɪɨɮɵ 
Ⱥɧɚɥɨɝɢɱɧɚɹ�ɡɚɜɢɫɢɦɨɫɬɶ�ɜɵɹɜɥɟɧɚ�ɦɟɠɞɭ�ɫɨɞɟɪɠɚɧɢɟɦ�ɜ�ɫɤɨɪɥɭɩɟ��

6L� ɢ� &D��Ɇɟɠɞɭ� ɫɨɞɟɪɠɚɧɢɟɦ� ɜ� ɫɤɨɪɥɭɩɟ� ɹɢɰ� 6L� ɢ� &D� ɬɚɤɠɟ� ɭɫɬɚɧɨɜɥɟɧɚ�
ɬɟɫɧɚɹ�ɨɛɪɚɬɧɚɹ�ɤɨɪɪɟɥɹɰɢɨɧɧɚɹ�ɡɚɜɢɫɢɦɨɫɬɶ��U� �± �������Ɉɧɚ�ɩɨɤɚɡɵɜɚɟɬ��
ɱɬɨ�ɫ�ɭɜɟɥɢɱɟɧɢɟɦ�ɫɨɞɟɪɠɚɧɢɹ�6L�ɜ�ɫɤɨɪɥɭɩɟ ɫɨɞɟɪɠɚɧɢɟ�&D�ɭɦɟɧɶɲɚɟɬɫɹ�� 

ɑɚɫɬɶ� ɩɬɟɧɰɨɜ�� ɜɵɥɭɩɢɜɲɢɟɫɹ� ɢɡ� ɹɢɰ�� ɫɨɛɪɚɧɧɵɯ� ɢɡ� ɝɢɛɧɭɳɢɯ�
ɤɥɚɞɨɤ� ɫɤɨɪɥɭɩɚ�ɤɨɬɨɪɵɯ�ɛɵɥɚ�ɨɬɨɛɪɚɧɚ�ɞɥɹ�ɯɢɦɢɱɟɫɤɨɝɨ�ɚɧɚɥɢɡɚ��ɢɦɟɥɢ�
ɜɵɪɚɠɟɧɧɵɟ� ɧɚɪɭɲɟɧɢɹ� ɤɨɫɬɧɨɣ� ɫɢɫɬɟɦɵ�� ȼ� ɫɜɹɡɢ� ɫ� ɷɬɢɦ� ɦɵ�
ɩɪɨɚɧɚɥɢɡɢɪɨɜɚɥɢ� ɷɥɟɦɟɧɬɧɵɣ� ɫɨɫɬɚɜ� ɫɤɨɪɥɭɩɵ ɹɢɰ� ɡɞɨɪɨɜɵɯ� ɩɬɟɧɰɨɜ� ɢ�
ɩɬɟɧɰɨɜ�ɫ�ɩɚɬɨɥɨɝɢɹɦɢ� 

ɉɪɢ�ɧɨɪɦɚɥɶɧɨɦ�ɪɚɡɜɢɬɢɢ�ɩɬɟɧɰɨɜ�ɫɨɞɟɪɠɚɧɢɟ�ɜ�ɫɤɨɪɥɭɩɟ�ɹɢɰ�ɪɹɞɚ�
ɷɥɟɦɟɧɬɨɜ�ɫɨɫɬɚɜɥɹɥɨ��&D� ����������������1L� ������ �����������6� ����� % 
���������6U� ����� ����������6L� ����� ���������� 

ɉɪɢ�ɪɚɡɜɢɬɢɢ�ɩɬɟɧɰɨɜ�ɫ�ɩɚɬɨɥɨɝɢɹɦɢ��ɫɨɞɟɪɠɚɧɢɟ�6� ����� ���������ɢ�
Ni = 0,022 �� �� ������ ɛɵɥɨ� ɛɨɥɶɲɟ�� ɚ� 6U�  � ���� �� �� ����� ɦɟɧɶɲɟ�� ɱɟɦ� ɜ�
ɫɤɨɪɥɭɩɟ� ɹɢɰ� ɧɨɪɦɚɥɶɧɨ� ɪɚɡɜɢɜɚɸɳɢɯɫɹ� ɩɬɟɧɰɨɜ�� ɉɨ� ɫɨɞɟɪɠɚɧɢɸ� ɋɚ� ɜ�
ɫɤɨɪɥɭɩɟ� ɧɟ� ɜɵɹɜɥɟɧɨ� ɪɚɡɥɢɱɢɣ� ɦɟɠɞɭ� ɡɞɨɪɨɜɵɦɢ� ɩɬɟɧɰɚɦɢ� ɢ� ɨɫɨɛɹɦɢ� ɫ�
ɩɚɬɨɥɨɝɢɟɣ� 

ɉɨɫɤɨɥɶɤɭ�ɧɚ���-ɧɨɦ�ɭɪɨɜɧɟ�ɞɢɚɩɚɡɨɧɵ�ɷɬɢɯ�ɩɨɤɚɡɚɬɟɥɟɣ�ɱɚɫɬɢɱɧɨ�
ɩɟɪɟɤɪɵɜɚɸɬɫɹ��ɝɨɜɨɪɢɬɶ�ɨ�ɫɭɳɟɫɬɜɟɧɧɨɦ�ɢɥɢ�ɡɧɚɱɢɦɨɦ�ɪɚɡɥɢɱɢɢ�ɧɟɥɶɡɹ��
Ɉɞɧɚɤɨ� ɦɵ� ɦɨɠɟɦ� ɨɬɦɟɬɢɬɶ� ɧɟɤɨɬɨɪɭɸ� ɬɟɧɞɟɧɰɢɸ�� ɤɨɬɨɪɚɹ� ɦɨɠɟɬ�
ɩɨɞɬɜɟɪɞɢɬɶɫɹ�ɩɪɢ�ɭɜɟɥɢɱɟɧɢɢ�ɤɨɥɢɱɟɫɬɜɚ�ɧɚɛɥɸɞɟɧɢɣ� 

ɂɫɫɥɟɞɨɜɚɧɢɟ� ɧɚɤɨɩɥɟɧɢɹ� ɬɹɠɟɥɵɯ� ɦɟɬɚɥɥɨɜ� ɜ� ɫɨɞɟɪɠɢɦɨɦ� ɹɣɰɚ�
ɩɨɡɜɨɥɹɟɬ�� ɭɫɬɚɧɨɜɢɜ� ɭɪɨɜɟɧɶ� ɤɨɧɰɟɧɬɪɚɰɢɣ�� ɩɪɨɝɧɨɡɢɪɨɜɚɬɶ� ɢɯ�
ɜɨɡɞɟɣɫɬɜɢɟ� ɧɚ� ɪɟɩɪɨɞɭɤɬɢɜɧɵɣ� ɩɨɬɟɧɰɢɚɥ� ɩɨɩɭɥɹɰɢɢ�� Ɉɞɧɚɤɨ� ɛɨɥɟɟ�
ɳɚɞɹɳɢɦ� ɦɟɬɨɞɨɦ�� ɢɫɩɨɥɶɡɭɟɦɵɦ� ɜ� ɛɢɨɢɧɞɢɤɚɰɢɢ�� ɹɜɥɹɟɬɫɹ� ɢɡɭɱɟɧɢɟ�
ɧɚɤɨɩɥɟɧɢɹ� ɦɟɬɚɥɥɨɜ� ɢ� ɦɟɬɚɥɥɨɢɞɨɜ� ɜ� ɫɤɨɪɥɭɩɟ� ɹɢɰ� >�@�� ɷɬɨ� ɨɫɨɛɟɧɧɨ�
ɚɤɬɭɚɥɶɧɨ� ɞɥɹ� ɞɪɨɮɵ�� ɬɚɤ� ɤɚɤ� ɨɧɚ� ɨɬɧɨɫɢɬɫɹ� ɤ� ɜɢɞɚɦ�� ɧɚɯɨɞɹɳɢɦɫɹ� ɩɨɞ�
ɭɝɪɨɡɨɣ� ɢɫɱɟɡɧɨɜɟɧɢɹ�� ɤɥɚɫɫɢɮɢɰɢɪɭɟɦɵɦ� ɤɚɤ� ©ɭɹɡɜɢɦɵɣª� ɩɨ�
ɫɨɜɪɟɦɟɧɧɨɦɭ� ɤɪɢɬɟɪɢɸ� ��YXOQHUDEOHVSHFLHV��� >��� �@� ɢ� ɢɡɴɹɬɢɟ� ɟɟ� ɹɢɰ� ɢɡ�
ɩɪɢɪɨɞɵ�ɫɬɪɨɝɨ�ɪɟɝɥɚɦɟɧɬɢɪɨɜɚɧɨ� 

ɉɪɨɚɧɚɥɢɡɢɪɨɜɚɜ� ɪɟɡɭɥɶɬɚɬɵ� ɧɚɲɟɝɨ� ɢɫɫɥɟɞɨɜɚɧɢɹ�� ɦɨɠɧɨ� ɫɞɟɥɚɬɶ�
ɜɵɜɨɞ� ɨ� ɬɨɦ�� ɱɬɨ� ɫɤɨɪɥɭɩɚ� ɹɢɰ� ɧɟ� ɹɜɥɹɟɬɫɹ� ɢɧɞɢɤɚɬɨɪɨɦ� ɨɬɤɥɨɧɟɧɢɹ� ɜ�
ɪɚɡɜɢɬɢɢ� ɩɬɟɧɰɨɜ�� ɩɨɫɤɨɥɶɤɭ� ɧɚɥɢɱɢɟ� ɬɹɠɟɥɵɯ� ɦɟɬɚɥɥɨɜ� ɢɥɢ� ɞɪɭɝɢɯ�
ɬɨɤɫɢɱɧɵɯ� ɷɥɟɦɟɧɬɨɜ� ɛɵɥɨ� ɨɬɦɟɱɟɧɨ� ɜ� ɫɤɨɪɥɭɩɟ� ɹɢɰ�� ɢɡ� ɤɨɬɨɪɵɯ�
ɜɵɥɭɩɢɥɢɫɶ� ɤɚɤ� ɡɞɨɪɨɜɵɟ� ɩɬɟɧɰɵ�� ɬɚɤ� ɢ� ɫ� ɩɚɬɨɥɨɝɢɹɦɢ�� ɧɚɩɪɢɦɟɪ��
ɥɨɦɤɨɫɬɶ�ɤɨɫɬɟɣ� 
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ȼ� ɫɬɚɬɶɟ� ɪɚɫɫɦɨɬɪɟɧɚ� ɩɪɨɛɥɟɦɚ� ɩɨɥɟɣ� ɮɢɥɶɬɪɚɰɢɢ� ɢ� ɢɯ� ɩɨɬɟɧɰɢɚɥɶɧɨɣ�
ɷɤɨɥɨɝɢɱɟɫɤɨɣ�ɨɩɚɫɧɨɫɬɢ�ɧɚ�ɩɪɢɦɟɪɟ�ȺɈ�©ȿɥɚɧɶ-Ʉɨɥɟɧɨɜɫɤɢɣª�ɫɚɯɚɪɧɵɣ�ɡɚɜɨɞ� 

Ʉɥɸɱɟɜɵɟ� ɫɥɨɜɚ�� ɩɨɥɹ� ɮɢɥɶɬɪɚɰɢɢ�� ɷɤɨɥɨɝɢɱɟɫɤɚɹ� ɨɩɚɫɧɨɫɬɶ�� ɩɨɬɟɧɰɢɚɥɶɧɵɣ�
ɷɤɨɥɨɝɢɱɟɫɤɢɣ�ɜɪɟɞ��ɝɢɞɪɨɬɟɯɧɢɱɟɫɤɢɣ�ɤɨɦɩɥɟɤɫ� 

 
ȼɨɪɨɧɟɠɫɤɚɹ� ɨɛɥɚɫɬɶ� ɹɜɥɹɟɬɫɹ� ɨɞɧɢɦ� ɤɪɭɩɧɟɣɲɢɯ� ɩɪɨɢɡɜɨɞɢɬɟɥɟɣ�

ɫɚɯɚɪɚ� ɜ� Ɋɨɫɫɢɢ� ɜɜɢɞɭ� ɛɥɚɝɨɩɪɢɹɬɧɵɯ� ɩɪɢɪɨɞɧɵɯ� ɭɫɥɨɜɢɣ� ɩɪɟɠɞɟ� ɜɫɟɝɨ��
Ɉɞɧɚɤɨ� ɫɚɯɚɪɧɨɟ� ɩɪɨɢɡɜɨɞɫɬɜɨ� ɨɫɬɚɺɬɫɹ� ɷɤɨɥɨɝɢɱɟɫɤɢ� ɩɨɬɟɧɰɢɚɥɶɧɨ�
ɨɩɚɫɧɵɦ�ɞɥɹ�ɩɪɢɪɨɞɧɵɯ�ɨɛɴɟɤɬɨɜ�ɢ�ɩɪɨɠɢɜɚɸɳɟɝɨ�ɧɚɫɟɥɟɧɢɹ�ɧɟɫɦɨɬɪɹ�ɧɚ�
ɩɪɨɜɨɞɢɦɵɟ� ɦɨɞɟɪɧɢɡɚɰɢɢ� ɧɚ� ɫɚɯɚɪɧɵɯ� ɡɚɜɨɞɚɯ�� Ⱥɧɚɥɢɡ� ɩɪɨɜɨɞɢɦɵɯ�
ɦɨɞɟɪɧɢɡɚɰɢɣ� ɤɚɤ� ɩɪɚɜɢɥɨ� ɧɟ� ɡɚɬɪɚɝɢɜɚɟɬ� ɬɟɯɧɨɥɨɝɢɢ� ɨɱɢɫɬɤɢ� ɫɛɪɨɫɧɵɯ�
ɩɪɨɢɡɜɨɞɫɬɜɟɧɧɵɯ� ɜɨɞ�� ɧɟɫɦɨɬɪɹ� ɧɚ� ɬɨ�� ɱɬɨ� ɫɚɯɚɪɧɵɟ� ɡɚɜɨɞɵ� ɹɜɥɹɸɬɫɹ�
ɦɚɫɲɬɚɛɧɵɦ� ɜɨɞɨɩɨɥɶɡɨɜɚɬɟɥɟɦ� ɜ� ɦɟɫɬɚɯ� ɢɯ� ɧɚɯɨɠɞɟɧɢɹ�� ɋɚɯɚɪɧɵɟ�
ɡɚɜɨɞɵ� ɜ�ȼɨɪɨɧɟɠɫɤɨɣ� ɨɛɥɚɫɬɢ� ɧɚɯɨɞɹɬɫɹ� ɧɚ� ɜɨɞɨɬɨɤɚɯ�� ɚ� ɱɚɳɟ� ɜɫɟɝɨ� ɧɚ�
ɪɟɤɚɯ��ɧɚ�ɜɨɞɨɫɛɨɪɚɯ�ɤɨɬɨɪɵɯ�ɧɚɯɨɞɹɬɫɹ�ɬɚɤ�ɧɚɡɵɜɚɟɦɵɟ�ɩɨɥɹ�ɮɢɥɶɬɪɚɰɢɢ��
ɉɨɥɹ� ɮɢɥɶɬɪɚɰɢɢ� ɱɚɫɬɨ� ɧɚɯɨɞɹɬɫɹ� ɜ� ɞɨɥɢɧɚɯ� ɪɟɤ�� ɢɧɨɝɞɚ� ɞɚɠɟ�
ɪɚɫɩɨɥɚɝɚɹɫɶ�ɧɚ�ɩɨɣɦɟɧɧɵɯ�ɥɭɝɚɯ� 

ɋɚɯɚɪɧɨɟ� ɩɪɨɢɡɜɨɞɫɬɜɨ� ɧɚ� ɜɨɪɨɧɟɠɫɤɨɣ� ɡɟɦɥɟ� ɧɚɱɚɥɨ� ɩɨɹɜɥɹɬɶɫɹ�
ɟɳɺ�ɜ�XIX ɜɟɤɟ��ɋɚɦɵɣ�©ɫɬɚɪɵɣª�ɫɚɯɚɪɧɵɣ�ɡɚɜɨɞ�ɛɵɥ�ɡɚɩɭɳɟɧ�ɟɳɺ�ɜ������
ɝ���ɬɚɛɥ���). 

Ⱥɧɚɥɢɡɢɪɭɹ� ɬɚɛɥɢɰɭ�� ɥɟɝɤɨ� ɡɚɦɟɬɢɬɶ�� ɱɬɨ� ɜɨ� ɜɪɟɦɹ� ɩɪɨɢɡɜɨɞɫɬɜɚ�� ɚ�
ɫɚɯɡɚɜɨɞɵ�� ɤɚɤ� ɩɪɚɜɢɥɨ�� ɪɚɛɨɬɚɸɬ� �� ɦɟɫɹɰɚ� �ɫɟɧɬɹɛɪɶ-ɞɟɤɚɛɪɶ���
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ɢɫɩɨɥɶɡɭɸɬ�ɦɧɨɝɨ�ɞɥɹ�ɩɪɨɢɡɜɨɞɫɬɜɚ�ɬɟɯɧɢɱɟɫɤɨɣ�ɜɨɞɵ��ɞɨ���ɦɥɧ��ɦ3���ɩɨɥɹ�
ɮɢɥɶɬɪɚɰɢɢ� ɢɦɟɸɬ� ɤɪɚɣɧɟ� ɛɨɥɶɲɨɣ� ɫɪɨɤ� ɫɥɭɠɛɵ� ± ɩɨɧɹɬɧɨ�� ɱɬɨ� ɨɧɢ� ɧɟ�
ɟɞɢɧɨɠɞɵ�ɩɟɪɟɫɬɪɚɢɜɚɥɢɫɶ�ɡɚ�ɦɧɨɝɢɟ�ɞɟɫɹɬɤɢ�ɢ�ɞɚɠɟ�ɫɨɬɧɢ�ɥɟɬ��ɧɨ�ɬɟɦ�ɧɟ�
ɦɟɧɟɟ��ɚɧɚɥɢɡɢɪɭɹ�ɢɯ�ɮɚɤɬɢɱɟɫɤɨɟ�ɫɨɫɬɨɹɧɢɟ��ɦɨɠɧɨ�ɩɪɢɣɬɢ�ɤ�ɜɵɜɨɞɭ��ɱɬɨ�
ɱɪɟɡɜɵɱɚɣɧɚɹ� ɷɤɨɥɨɝɢɱɟɫɤɚɹ� ɫɢɬɭɚɰɢɹ� ɧɚ� ɧɢɯ� ɪɟɚɥɶɧɚ�� ɨ� ɱɺɦ�
ɫɜɢɞɟɬɟɥɶɫɬɜɭɸɬ� ɡɚɮɢɤɫɢɪɨɜɚɧɧɵɟ� ɚɜɚɪɢɣɧɵɟ� ɫɢɬɭɚɰɢɢ� ɡɚ� ɩɨɫɥɟɞɧɢɟ�
ɞɟɫɹɬɶ�ɥɟɬ�>�@� 

 
Ɍɚɛɥɢɰɚ�� 

Ʉɨɥɢɱɟɫɬɜɟɧɧɚɹ�ɯɚɪɚɤɬɟɪɢɫɬɢɤɚ�ɫɛɪɚɫɵɜɚɟɦɵɯ�ɜɨɞ�ɫ�ɫɚɯɚɪɧɵɯ�ɡɚɜɨɞɨɜ�
ȼɨɪɨɧɟɠɫɤɨɣ�ɨɛɥɚɫɬɢ�>�@ 

ʋ 
ɩ�ɩ ɇɚɡɜɚɧɢɟ�ɫɚɯɡɚɜɨɞɚ 

Ɇɟɫɬɨ�ɪɚɫɩɨɥɨɠɟɧɢɹ 
ɋɚɯɡɚɜɨɞɚ 

Ɉɛɴɺɦ�ɫɛɪɚ-
ɫɵɜɚɟɦɵɯ�ɜɨɞ�ɜ�ɝɨɞ��
ɬɵɫ��ɦ3 

Ƚɨɞ�ɫɬɪɨɢ-
ɬɟɥɶɫɬɜɚ 

1 ɈȺɈ� ©Ɉɥɶɯɨɜɚɬɫɤɢɣ�
ɫɚɯɚɪɧɵɣ�ɤɨɦɛɢɧɚɬª 

Ɉɥɶɯɨɜɚɬɫɤɢɣ�ɪɚɣɨɧ 
ɪ�ɩ��Ɉɥɶɯɨɜɚɬɤɚ 

1109 1834 

2 ɈɈɈ� ©ɋɚɞɨɜɫɤɢɣ�
ɫɚɯɚɪɧɵɣ�ɤɨɦɛɢɧɚɬª 

Ⱥɧɧɢɧɫɤɢɣ�ɪɚɣɨɧ 
ɫ��ɋɚɞɨɜɨɟ 

650 1835 

3 ɈȺɈ�©ȼɨɪɨɧɟɠɫɚɯɚɪª Ƚɪɢɛɚɧɨɜɫɤɢɣ�ɪɚɣɨɧ 
ɩ��Ƚɪɢɛɚɧɨɜɫɤɢɣ 

385 1848 

4 ȺɈ� ©ȿɥɚɧɶ-
Ʉɨɥɟɧɨɜɫɤɢɣ� ɫɚɯɚɪɧɵɣ�
ɡɚɜɨɞª 

ɇɨɜɨɯɨɩɺɪɫɤɢɣ�ɪɚɣɨɧ 
ɩ�ɝ�ɬ�� ȿɥɚɧɶ-
Ʉɨɥɟɧɨɜɫɤɢɣ 

455 1936 

5 ɈɈɈ� ©ɗɪɬɢɥɶɫɤɢɣ�
ɫɚɯɚɪª 

ɗɪɬɢɥɶɫɤɢɣ�ɪɚɣɨɧ 
ɝ��ɗɪɬɢɥɶ 

349 1946 

6 ɈɈɈ� ©ɉɟɪɟɥɺɲɟɧɫɤɢɣ�
ɫɚɯɚɪɧɵɣ�ɤɨɦɛɢɧɚɬª 

ɉɚɧɢɧɫɤɢɣ�ɪɚɣɨɧ 
ɩ��ɉɟɪɟɥɺɲɢɧɨ 

217 1953 

7 ɈȺɈ� ©ɏɨɯɨɥɶɫɤɢɣ�
ɫɚɯɚɪɧɵɣ�ɤɨɦɛɢɧɚɬª 

ɏɨɯɨɥɶɫɤɢɣ�ɪɚɣɨɧ 
ɪ�ɩ��ɏɨɯɨɥɶɫɤɢɣ 

532 1963 

8 ɈȺɈ�©Ʌɢɫɤɢɫɚɯɚɪª Ʌɢɫɤɢɧɫɤɢɣ�ɪɚɣɨɧ 
ɝ��Ʌɢɫɤɢ 

2065 1968 

9 ɈȺɈ�©Ʉɪɢɫɬɚɥɥª Ʉɚɥɚɱɟɟɜɫɤɢɣ�ɪɚɣɨɧ 
ɩ��ɉɪɢɝɨɪɨɞɧɵɣ 

605 1970 

 
Ⱦɥɹ� ɨɰɟɧɤɢ� ɩɨɬɟɧɰɢɚɥɶɧɨɝɨ� ɷɤɨɥɨɝɢɱɟɫɤɨɝɨ� ɜɪɟɞɚ�� ɤɨɬɨɪɵɣ� ɦɨɠɟɬ�

ɩɪɨɢɡɨɣɬɢ� ɜ� ɪɟɡɭɥɶɬɚɬɟ� ɚɜɚɪɢɢ� ɧɚ� ɩɨɥɹɯ� ɮɢɥɶɬɪɚɰɢɢ� ɫɚɯɡɚɜɨɞɚ� ɜɡɹɬɵ�
ɪɟɡɭɥɶɬɚɬɵ� ɪɟɝɭɥɹɪɧɨɝɨ� ɤɨɦɢɫɫɢɨɧɧɨɝɨ� ɨɛɫɥɟɞɨɜɚɧɢɹ�� ɤɨɬɨɪɨɟ� ɛɵɥɨ�
ɩɪɨɜɟɞɟɧɨ� ɜ� ɫɟɧɬɹɛɪɟ� ����� ɝ�� ɜ� ɪɚɦɤɚɯ� ɞɟɤɥɚɪɢɪɨɜɚɧɢɹ� ɛɟɡɨɩɚɫɧɨɫɬɢ�
ɝɢɞɪɨɬɟɯɧɢɱɟɫɤɢɯ�ɫɨɨɪɭɠɟɧɢɣ�ȺɈ�©ȿɥɚɧɶ-Ʉɨɥɟɧɨɜɫɤɢɣ�ɫɚɯɚɪɧɵɣ�ɡɚɜɨɞª� 

ȿɥɚɧɶ-Ʉɨɥɟɧɨɜɫɤɢɣ�ɫɚɯɚɪɧɵɣ�ɡɚɜɨɞ�ɩɨɫɬɪɨɟɧ�ɜ������ɝ��Ɉɫɧɨɜɧɨɣ�ɜɢɞ�
ɞɟɹɬɟɥɶɧɨɫɬɢ� ɩɪɟɞɩɪɢɹɬɢɹ� ± ɩɪɨɢɡɜɨɞɫɬɜɨ� ɫɚɯɚɪɚ-ɩɟɫɤɚ� ɢɡ� ɫɚɯɚɪɧɨɣ�
ɫɜɟɤɥɵ��ɫɤɥɚɞɢɪɨɜɚɧɢɟ�ɢ�ɯɪɚɧɟɧɢɟ�ɩɨɛɨɱɧɵɯ�ɩɪɨɞɭɤɬɨɜ�ɟɝɨ�ɩɪɨɢɡɜɨɞɫɬɜɚ�
ɢ�ɩɪɨɞɭɤɬɨɜ�ɩɟɪɟɪɚɛɨɬɤɢ��ɉɪɟɞɩɪɢɹɬɢɟ�ɪɚɛɨɬɚɟɬ�ɫɟɡɨɧɧɨ�± ��«����ɞɧɟɣ�ɜ�
ɝɨɞɭ�� Ʉɨɦɩɥɟɤɫ� ɝɢɞɪɨɬɟɯɧɢɱɟɫɤɢɯ� ɫɨɨɪɭɠɟɧɢɣ� ȺɈ� ©ȿɥɚɧɶ-Ʉɨɥɟɧɨɜɫɤɢɣ�
ɫɚɯɚɪɧɵɣ� ɡɚɜɨɞª� ɩɪɟɞɧɚɡɧɚɱɟɧ� ɞɥɹ� ɡɚɛɨɪɚ� ɜɨɞɵ� ɢɡ� ɪ�� ȿɥɚɧɶ� ɧɚ�
ɩɪɨɢɡɜɨɞɫɬɜɟɧɧɵɟ� ɧɭɠɞɵ�� ɩɪɢɺɦɚ� ɩɪɨɢɡɜɨɞɫɬɜɟɧɧɵɯ� ɫɬɨɱɧɵɯ� ɜɨɞ��
ɢɫɩɚɪɟɧɢɹ�ɟɺ�ɢ�ɮɢɥɶɬɪɚɰɢɢ�ɜɨɞɵ�ɱɟɪɟɡ�ɩɨɱɜɭ�ɧɚ�ɩɨɥɹɯ�ɮɢɥɶɬɪɚɰɢɢ��Ʉɥɚɫɫ�
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ɨɩɚɫɧɨɫɬɢ� ɫɤɥɚɞɢɪɭɟɦɵɯ� ɨɬɯɨɞɨɜ� ɧɚ� ɩɨɥɹɯ� ɮɢɥɶɬɪɚɰɢɢ� �ɫɜɟɤɥɨɜɢɱɧɵɟ�
ɯɜɨɫɬɵ�� ɠɨɦ� ɫɜɟɤɥɨɜɢɱɧɵɣ�� ɨɱɢɫɬɤɢ� ɨɜɨɳɧɨɝɨ� ɫɵɪɶɹ�� ± 9� >�@�� Ʉɥɚɫɫ�
ɤɨɦɩɥɟɤɫɚ�ȽɌɋ�± ,9��Ʉɨɦɩɥɟɤɫ�ȽɌɋ�ɪɚɫɩɨɥɨɠɟɧ�ɧɚ�ɬɟɪɪɢɬɨɪɢɢ�ɪ�ɩ��ȿɥɚɧɶ-
Ʉɨɥɟɧɨɜɫɤɢɣ�ɇɨɜɨɯɨɩɟɪɫɤɨɝɨ�ɪɚɣɨɧɚ�ȼɨɪɨɧɟɠɫɤɨɣ�ɨɛɥɚɫɬɢ� 

ɉɨɞ� ɩɨɥɹ� ɮɢɥɶɬɪɚɰɢɢ� ȺɈ� ©ȿɥɚɧɶ-Ʉɨɥɟɧɨɜɫɤɢɣ� ɫɚɯɚɪɧɵɣ� ɡɚɜɨɞª��
ɫɨɫɬɨɹɳɢɟ� ɢɡ� ɤɚɪɬ� ɪɚɡɥɢɱɧɨɣ�ɮɨɪɦɵ�� ɨɬɜɟɞɟɧɚ� ɨɛɳɚɹ� ɩɥɨɳɚɞɶ� ������� ɝɚ 
�ɪɢɫ���� ɑɚɫɬɶ� ɤɚɪɬ� ɜɵɜɟɞɟɧɚ� ɢɡ� ɷɤɫɩɥɭɚɬɚɰɢɢ�� ɉɨɥɟɡɧɚɹ� ɩɥɨɳɚɞɶ�
ɞɟɣɫɬɜɭɸɳɢɯ� ɤɚɪɬ� ɩɨɥɟɣ� ɮɢɥɶɬɪɚɰɢɢ� ± ������ ɝɚ�� ɜ� ɬɨɦ� ɱɢɫɥɟ� ɩɥɨɳɚɞɶ�
ɡɟɦɥɹɧɵɯ�ɨɬɫɬɨɣɧɢɤɨɜ�± ����ɝɚ�ɢ������ɝɚ��ɝɥɭɛɢɧɨɣ�ɞɨ�����ɦ� 

ɍɱɚɫɬɨɤ�ɩɨɥɟɣ�ɮɢɥɶɬɪɚɰɢɢ�ɪɚɫɩɨɥɨɠɟɧ�ɜ�����ɤɦ�ɨɬ�ɫɚɯɡɚɜɨɞɚ��ɉɨɥɹ�
ɮɢɥɶɬɪɚɰɢɢ� ɩɨɫɬɪɨɟɧɵ� ɩɨ� ɫɢɫɬɟɦɟ� ɝɨɪɢɡɨɧɬɚɥɟɣ� ɫ� ɧɚɤɥɨɧɧɵɦɢ�
ɩɥɨɳɚɞɤɚɦɢ� 

ȼɫɹ�ɩɥɨɳɚɞɶ�ɩɨɥɟɣ�ɮɢɥɶɬɪɚɰɢɢ�ɪɚɡɛɢɬɚ�ɧɚ� ɤɚɪɬɵ�ɪɚɡɞɟɥɢɬɟɥɶɧɵɦɢ�
ɜɚɥɚɦɢ�� ɜɵɩɨɥɧɟɧɧɵɦɢ� ɢɡ� ɦɟɫɬɧɵɯ� ɝɪɭɧɬɨɜ�� ɜɵɛɪɚɧɧɵɯ� ɫɨ� ɞɧɚ� ɤɚɪɬ��
ɉɥɨɳɚɞɢ� ɤɚɪɬ� ɩɨɥɟɣ� ɮɢɥɶɬɪɚɰɢɢ� ± ɨɬ� ����� ɝɚ� ɞɨ� ���� ɝɚ�� ɪɚɡɦɟɪɵ� ɤɚɪɬ�
ɪɚɡɥɢɱɧɵɟ�ɩɨ�ɲɢɪɢɧɟ�ɢ�ɩɨ�ɞɥɢɧɟ��Ɂɚɩɨɥɧɟɧɢɟ�ɤɚɪɬ�ɩɪɨɢɫɯɨɞɢɬ�ɜ�ɫɪɟɞɧɟɦ�
ɧɚ�ɝɥɭɛɢɧɭ�ɨɤɨɥɨ�����ɦ�� 

ɉɪɨɢɡɜɨɞɫɬɜɟɧɧɵɟ� ɫɬɨɱɧɵɟ� ɜɨɞɵ� ɩɨɞɚɸɬ� ɜ� ɨɞɢɧ� ɢɡ� ɡɟɦɥɹɧɵɯ�
ɨɬɫɬɨɣɧɢɤɨɜ� ɩɨɥɟɣ� ɮɢɥɶɬɪɚɰɢɢ�� ɝɞɟ� ɩɪɨɢɫɯɨɞɢɬ� ɨɫɚɠɞɟɧɢɟ� ɜɡɜɟɲɟɧɧɵɯ�
ɜɟɳɟɫɬɜ� ɢ� ɨɫɜɟɬɥɟɧɢɟ� ɜɨɞɵ�� ɤɨɬɨɪɚɹ� ɱɟɪɟɡ� ɩɟɪɟɥɢɜɧɵɟ� ɬɪɭɛɵ��
ɨɛɨɪɭɞɨɜɚɧɧɵɟ� ɜ� ɪɚɡɞɟɥɢɬɟɥɶɧɵɯ� ɜɚɥɚɯ�� ɪɚɫɩɪɟɞɟɥɹɟɬɫɹ� ɩɨ� ɤɚɪɬɚɦ�� ȼ�
ɤɚɪɬɚɯ�� ɝɞɟ� ɩɨɞɫɬɢɥɚɸɳɢɦɢ� ɝɪɭɧɬɚɦɢ� ɹɜɥɹɸɬɫɹ� ɩɟɫɤɢ� ɦɟɥɤɨɡɟɪɧɢɫɬɵɟ��
ɩɪɨɢɫɯɨɞɢɬ�ɮɢɥɶɬɪɚɰɢɹ�ɜɨɞɵ�� 

ɋ� ɸɠɧɨɣ� ɫɬɨɪɨɧɵ� ɩɨɥɟɣ� ɮɢɥɶɬɪɚɰɢɢ� ɩɨ� ɩɟɪɢɦɟɬɪɭ� �ɜ� ɫɬɨɪɨɧɭ� ɢɯ�
ɩɨɧɢɠɟɧɢɹ�� ɭɫɬɪɨɟɧɵ� ɧɟ� ɡɚɩɨɥɧɟɧɧɵɟ� ɜɨɞɨɣ� ɚɜɚɪɢɣɧɵɟ� ɤɚɪɬɵ� ɨɛɳɟɣ 
ɩɥɨɳɚɞɶɸ�������ɝɚ��ɨɛɪɚɡɨɜɚɧɧɵɟ�ɨɯɪɚɧɧɵɦɢ�ɜɚɥɚɦɢ� 

Ɉɯɪɚɧɧɵɣ�ɜɚɥ�ɩɨɥɟɣ�ɮɢɥɶɬɪɚɰɢɢ�ɧɚɫɵɩɧɨɣ��ɢɡ�ɦɟɫɬɧɵɯ�ɩɟɫɱɚɧɵɯ�ɢ�
ɫɭɝɥɢɧɢɫɬɵɯ� ɝɪɭɧɬɨɜ�� ȼɵɫɨɬɚ� ɨɯɪɚɧɧɨɝɨ� ɜɚɥɚ� ± ���� ɦ�� ɪɚɡɞɟɥɢɬɟɥɶɧɵɯ�
ɜɚɥɨɜ�± ����ɦ��ɲɢɪɢɧɚ�ɩɨ�ɝɪɟɛɧɸ�± ����ɦ��Ⱦɥɹ�ɩɟɪɟɩɭɫɤɚ�ɜɨɞɵ�ɢɡ�ɤɚɪɬɵ�ɜ�
ɤɚɪɬɭ��ɜ�ɬɟɥɟ�ɪɚɡɞɟɥɢɬɟɥɶɧɵɯ�ɜɚɥɨɜ�ɭɥɨɠɟɧɵ�ɬɪɭɛɵ�ɧɚ�ɪɚɫɫɬɨɹɧɢɢ�����·�����
ɦ� ɨɬ� ɝɪɟɛɧɹ�� ȼ� ɬɟɥɟ� ɨɯɪɚɧɧɨɝɨ� ɜɚɥɚ� ɩɨɥɟɣ� ɮɢɥɶɬɪɚɰɢɢ� ɜɨɞɨɩɪɨɩɭɫɤɧɵɯ�
ɫɨɨɪɭɠɟɧɢɣ�ɩɪɨɟɤɬɨɦ�ɧɟ�ɩɪɟɞɭɫɦɨɬɪɟɧɨ�� 

Ⱦɥɹ� ɧɚɛɥɸɞɟɧɢɣ� ɡɚ� ɜɥɢɹɧɢɟɦ� ɩɨɥɟɣ� ɮɢɥɶɬɪɚɰɢɢ� ɧɚ� ɩɨɞɡɟɦɧɵɟ�
�ɝɪɭɧɬɨɜɵɟ�� ɜɨɞɵ� ɭɫɬɚɧɨɜɥɟɧɨ� �� ɧɚɛɥɸɞɚɬɟɥɶɧɵɯ� ɫɤɜɚɠɢɧ� ��� ± ɜɨɤɪɭɝ�
ɩɨɥɟɣ�ɮɢɥɶɬɪɚɰɢɢ����± ɮɨɧɨɜɚɹ�� 

Ⱥɜɚɪɢɢ� ɧɚ� ɪɚɫɫɦɚɬɪɢɜɚɟɦɨɦ� ɤɨɦɩɥɟɤɫɟ� ȽɌɋ� ɦɨɝɭɬ� ɛɵɬɶ� ɜɵɡɜɚɧɵ�
ɧɚɪɭɲɟɧɢɟɦ�ɪɟɠɢɦɚ�ɩɨɞɞɟɪɠɚɧɢɹ�ɭɪɨɜɧɹ�ɜɨɞɵ�ɧɚ�ɩɨɥɹɯ�ɮɢɥɶɬɪɚɰɢɢ�ɢɥɢ�
ɩɨɜɪɟɠɞɟɧɢɟɦ�ɫɥɟɞɭɸɳɢɯ�ɨɫɧɨɜɧɵɯ�ɷɥɟɦɟɧɬɨɜ�ɫɨɨɪɭɠɟɧɢɣ��ɪɚɡɪɭɲɟɧɢɟɦ�
ɬɪɭɛɨɩɪɨɜɨɞɨɜ�� ɨɬɤɚɡɨɦ� ɧɚɫɨɫɧɨɝɨ� ɨɛɨɪɭɞɨɜɚɧɢɹ� ɢɥɢ� ɪɚɡɪɭɲɟɧɢɟɦ�
ɨɯɪɚɧɧɵɯ� ɜɚɥɨɜ� ɇɚɢɛɨɥɟɟ� ɬɹɠɺɥɵɦ� ɫɰɟɧɚɪɢɟɦ� ɪɚɡɜɢɬɢɹ� ɚɜɚɪɢɢ� ɧɚ� ȽɌɋ�
ɩɪɢɧɢɦɚɟɬɫɹ�� ɩɟɪɟɥɢɜ� ɜɨɞɵ� ɱɟɪɟɡ� ɝɪɟɛɟɧɶ� ɨɯɪɚɧɧɨɝɨ� ɜɚɥɚ� ɜ� ɩɟɪɢɨɞ�
ɦɚɤɫɢɦɚɥɶɧɨɝɨ� ɩɚɜɨɞɤɚ� ĺ� ɨɛɪɚɡɨɜɚɧɢɟ� ɩɪɨɪɚɧɚ� ĺ� ɫɛɪɨɫ� ɡɚɝɪɹɡɧɟɧɧɨɣ�
ɜɨɞɵ�ɜ�ɩɨɣɦɭ�ɪ� ȿɥɚɧɶ� 
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Ɍɟɯɧɨɥɨɝɢɱɟɫɤɚɹ�ɫɯɟɦɚ�ɩɨɥɟɣ�ɮɢɥɶɬɪɚɰɢɢ 
ȺɈ�©ȿɥɚɧɶ-Ʉɨɥɟɧɨɜɫɤɢɣ�ɫɚɯɚɪɧɵɣ�ɡɚɜɨɞª 

 
ɇɚɢɯɭɞɲɢɣ� ɫɰɟɧɚɪɢɣ�� ɪɚɡɪɭɲɟɧɢɟ� ɨɯɪɚɧɧɨɝɨ� ɜɚɥɚ� ɧɢɠɧɢɯ� ɤɚɪɬ�

ɩɨɥɟɣ� ɮɢɥɶɬɪɚɰɢɢ� ʋ�������� �ɧɚ� ɪɢɫ� ± ɧɢɠɧɢɟ� ɤɚɪɬɵ� ɫ� ɩɥɨɳɚɞɹɦɢ�
ɫɨɨɬɜɟɬɫɬɜɟɧɧɨ�������ɝɚ�������ɝɚ�������ɝɚ��� 

ȼ� ɫɥɭɱɚɟ� ɨɛɪɚɡɨɜɚɧɢɹ� ɩɪɨɪɚɧɚ� ɜɫɥɟɞɫɬɜɢɟ� ɩɟɪɟɥɢɜɚ� ɱɟɪɟɡ� ɝɪɟɛɟɧɶ�
ɜɚɥɚ�ɜ�ɧɢɠɧɢɣ�ɛɶɟɮ�ɜɵɥɶɟɬɫɹ���������ɦ3.  

Ɋɚɡɪɭɲɢɜ� ɨɯɪɚɧɧɵɣ� ɜɚɥ�� ɩɨɬɨɤ� ɞɜɢɧɟɬɫɹ� ɧɚ� ɸɝɨ-ɡɚɩɚɞ� ɩɨ� ɪɟɥɶɟɮɭ�
ɦɟɫɬɧɨɫɬɢ�ɜ�ɫɬɨɪɨɧɭ�ɪ��ȿɥɚɧɶ� 

Ɋɚɫɱɟɬ� ɪɚɡɦɟɪɚ� ɜɟɪɨɹɬɧɨɝɨ� ɜɪɟɞɚ, ɧɚɧɨɫɢɦɨɝɨ� ɨɤɪɭɠɚɸɳɟɣ�
ɩɪɢɪɨɞɧɨɣ�ɫɪɟɞɟ��ɤɨɬɨɪɵɣ�ɦɨɠɟɬ�ɛɵɬɶ�ɩɪɢɱɢɧɺɧ�ɜ�ɪɟɡɭɥɶɬɚɬɟ�ɚɜɚɪɢɢ�ȽɌɋ�
ɩɨ�ɧɚɢɯɭɞɲɟɦɭ�ɫɰɟɧɚɪɢɸ��ɪɚɫɫɱɢɬɚɧ�ɜ�ɫɨɨɬɜɟɬɫɬɜɢɢ�ɫ�ɧɵɧɟ�ɞɟɣɫɬɜɭɸɳɢɦ�
ɧɨɪɦɚɬɢɜɧɵɦ�ɞɨɤɭɦɟɧɬɨɦ�Ɋɨɫɬɟɯɧɚɞɡɨɪɚ� >�@��ɋɥɟɞɭɟɬ� ɡɞɟɫɶ�ɩɨɞɱɟɪɤɧɭɬɶ��
ɱɬɨ� ɭɳɟɪɛ� ɜ� ɞɚɧɧɨɦ� ɫɥɭɱɚɟ� ɛɭɞɟɬ� ɧɚɧɨɫɢɬɶɫɹ� ɬɨɥɶɤɨ� ɨɤɪɭɠɚɸɳɟɣ�
ɩɪɢɪɨɞɧɨɣ� ɫɪɟɞɟ�� ɬɚɤ� ɤɚɤ� ɚɜɚɪɢɣɧɵɣ� ɫɛɪɨɫ� ɩɪɨɝɧɨɡɢɪɭɟɬɫɹ� ɧɚ� ɩɨɣɦɭ� ɪ��
ȿɥɚɧɶ� ɫ� ɩɨɫɥɟɞɭɸɳɢɦ� ɩɨɩɚɞɚɧɢɟɦ� ɡɚɝɪɹɡɧɺɧɧɵɯ� ɜɨɞ� ɜ� ɪɟɤɭ�� ɇɚ�
ɪɚɫɫɦɚɬɪɢɜɚɟɦɨɦ� ɭɱɚɫɬɤɟ� ɩɨɣɦɵ� ɤɚɤɢɯ-ɥɢɛɨ� ɫɬɪɨɟɧɢɣ� ɨɛɴɟɤɬɨɜ�
ɢɧɮɪɚɫɬɪɭɤɬɭɪɵ� ȿɥɚɧɶ-Ʉɨɥɟɧɨɜɫɤɨɝɨ� ɩɨɫɟɥɟɧɢɹ� ɧɟɬ�� ɢɫɩɨɥɶɡɭɟɦɵɯ�
ɡɟɦɟɥɶɧɵɯ�ɭɱɚɫɬɤɨɜ�ɜ�ɫɟɥɶɫɤɨɯɨɡɹɣɫɬɜɟɧɧɵɯ�ɰɟɥɹɯ�ɬɚɤɠɟ�ɧɟɬ�� 
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Ɍɚɤɢɦ� ɨɛɪɚɡɨɦ�� ɭɳɟɪɛ� ɨɤɪɭɠɚɸɳɟɣ� ɩɪɢɪɨɞɧɨɣ� ɫɪɟɞɟ� �ɂɨɩɫ�� ɜ�
ɪɟɡɭɥɶɬɚɬɟ� ɚɜɚɪɢɢ� ɧɚ� ɝɢɞɪɨɬɟɯɧɢɱɟɫɤɨɦ� ɤɨɦɩɥɟɤɫɟ� ȿɥɚɧɶ-Ʉɨɥɟɧɨɜɫɤɨɝɨ�
ɫɚɯɚɪɧɨɝɨ� ɡɚɜɨɞɚ� ɛɭɞɟɬ� ɧɚɧɨɫɢɬɫɹ� ɬɨɥɶɤɨ� ɩɪɢɪɨɞɧɵɦ� ɜɨɞɚɦ� �ɂɜɨɞ�� ɢ�
ɪɚɫɫɱɢɬɵɜɚɟɬɫɹ�ɩɨ�ɮɨɪɦɭɥɟ�>�@� 

 
ɂɨɩɫ  �ɂɜɨɞ = 6�ɆiîɄɨɬîɄɫɪ, 

 
ɝɞɟ��i ± ɜɢɞ�ɡɚɝɪɹɡɧɹɸɳɟɝɨ�ɜɟɳɟɫɬɜɚ��Ɂȼ���i  �������«��n); 
Ɇi ± ɦɚɫɫɚ�ɫɛɪɨɫɚ�i-ɝɨ�Ɂȼ�ɜ�ɩɪɢɪɨɞɧɵɟ�ɜɨɞɵ�ɩɪɢ�ɚɜɚɪɢɣɧɨɦ�ɫɛɪɨɫɟ��ɬ� 
ɋi± ɫɬɚɜɤɚ�ɩɥɚɬɵ�ɡɚ�ɫɛɪɨɫ���ɬ�i-ɝɨ�Ɂȼ��ɪɭɛ��ɬ�>�@� 
Ʉɨɬ ± ɩɨɜɵɲɚɸɳɢɣ� ɤɨɷɮɮɢɰɢɟɧɬ� ɤ� ɫɬɚɜɤɚɦ� ɩɥɚɬɵ� ɞɥɹ� ɨɫɨɛɨ� ɨɯɪɚɧɹɟɦɵɯ�

ɩɪɢɪɨɞɧɵɯ� ɬɟɪɪɢɬɨɪɢɣ� �ɈɈɉɌ��� ɞɥɹ� ɪɚɫɫɦɚɬɪɢɜɚɟɦɨɝɨ� ɫɥɭɱɚɟ� Ʉɨɬ  � ��� ɬɚɤ� ɭɱɚɫɬɨɤ�
ɦɟɫɬɧɨɫɬɢ�ɧɟ�ɨɬɧɨɫɢɬɫɹ�ɤ�ɈɈɉɌ� 

Ʉɫɪ ± ɤɨɷɮɮɢɰɢɟɧɬ�ɤ�ɫɬɚɜɤɚɦ�ɩɥɚɬɵ�ɡɚ�ɫɛɪɨɫ�Ɂȼ��ɩɪɟɜɵɲɚɸɳɢɯ�ɪɚɡɪɟɲɟɧɢɹ�ɡɚ�
ɫɛɪɨɫ��ɞɥɹ�ɪɚɫɫɦɚɬɪɢɜɚɟɦɨɝɨ�ɫɥɭɱɚɹ�Ʉɫɪ = 25 [5]. 

 
Ɋɚɫɱɟɬ�ɷɤɨɥɨɝɢɱɟɫɤɨɝɨ�ɭɳɟɪɛɚ�ɜ�ɪɟɡɭɥɶɬɚɬɟ�ɫɛɪɨɫɚ�L-ɯ�ɡɚɝɪɹɡɧɹɸɳɢɯ�

ɜɟɳɟɫɬɜ�ɜ�ɩɪɢɪɨɞɧɵɟ�ɜɨɞɵ�ɩɪɟɞɫɬɚɜɥɟɧ�ɜ�ɬɚɛɥ���� 
Ɍɚɛɥɢɰɚ�� 

Ɋɚɫɱɺɬɧɵɟ�ɞɚɧɧɵɟ��ɢɬɨɝɨɜɵɟ�ɢ�ɩɪɨɦɟɠɭɬɨɱɧɵɟ��ɭɳɟɪɛɨɜ�Ɂȼ�ɜ�ɪɟɡɭɥɶɬɚɬɟ�ɚɜɚɪɢɢ�
ɧɚ�ɩɨɥɹɯ�ɮɢɥɶɬɪɚɰɢɢ�ȿɥɚɧɶ-Ʉɨɥɟɧɨɜɫɤɨɝɨ�ɫɚɯɚɪɧɨɝɨ�ɡɚɜɨɞɚ 

�ɩɨɬɟɧɰɢɚɥɶɧɵɣ�ɧɚɢɯɭɞɲɢɣ�ɫɰɟɧɚɪɢɣ� 

ɇɚɢɦɟɧɨɜɚɧɢɟ�
Ɂȼ 

ɋɬɚɜɤɚ�
ɩɥɚɬɵ� 
ɪɭɛ��ɬ 

Ɋɟɡɭɥɶɬɚɬ�
ɄɏȺ�ɦɝ�ɦ3 

Ɇɚɫɫɚ�Ɂȼ�ɜ�
ɚɜɚɪɢɣɧɨ�

ɫɛɪɚɫɵɜɚɟɦɵɯ�
ɜɨɞɚɯ 

ɋɭɦɦɚ�
ɩɥɚɬɵ��ɪɭɛ� 

ɋɭɦɦɚ�ɩɥɚɬɵ�ɡɚ�
ɫɜɟɪɯɥɢɦɢɬɧɵɣ�
ɫɛɪɨɫ��ɪɭɛ� 

ȼɨɞɨɪɨɞɧɵɣ�
ɩɨɤɚɡɚɬɟɥɶ 

0 7,62 2,574036 0 0 

ȼɡɜɟɲɟɧɧɵɟ�
ɜɟɳɟɫɬɜɚ 

1055,376 366 123,6348 130481,20 3262030,02 

ɋɭɯɨɣ�ɨɫɬɚɬɨɤ 0,54 3252 1098,5256 593,20 14830,10 
ɋɭɥɶɮɚɬ-ɢɨɧ 6,48 181 61,1418 396,20 9904,97 
ɏɥɨɪɢɞ-ɢɨɧ 2,592 136 45,9408 119,08 276,96 
ɏɉɄ 0 7255 2450,739 0 0 
ȻɉɄɩɨɥɧ 262,44 5280 1783,584 468083,78 11702094,62 
Ⱥɦɦɨɧɢɣ-ɢɨɧ 1285,416 15,1 5,10078 6556,62 163915,61 
ɇɢɬɪɢɬ-ɢɨɧ 8034,12 0 0 0 0 
ɇɢɬɪɚɬ-ɢɨɧ 16,092 0 0 0 0 
Ɏɨɫɮɚɬ-ɢɨɧ 3973,644 0,92 0,310776 1234,91 30872,83 
ɇɟɮɬɟɩɪɨɞɭɤɬɵ 15888,636 2,9 0,97962 15564,83 389120,64 
ɀɟɥɟɡɨ 6426,864 0 0 0 0 
ɀɢɪɵ 0 0 0 0 0 
ɋɉȺȼ 1287,684 0 0 0 0 
ɋɟɪɨɜɨɞɨɪɨɞ� 
ɫɭɥɶɮɢɞɵ 

128527,992 0,23 0,077694 9985,85 249646,35 

Ɏɨɪɦɚɥɶɞɟɝɢɞ 7944,372 0,01 0,003378 26,84 670,90 
ɂɬɨɝɨ 15826063 

ɉɪɢɦɟɱɚɧɢɟ�� � ± ɪɟɡɭɥɶɬɚɬɵ� ɤɨɥɢɱɟɫɬɜɟɧɧɨɝɨ� ɯɢɦɢɱɟɫɤɨɝɨ� ɚɧɚɥɢɡɚ� ɩɪɨɛ� ɫɬɨɱɧɵɯ� ɜɨɞ�
�Ʌɚɛɨɪɚɬɨɪɢɹ�ɈɈɈ�©ɗɄɈ�ɰɟɧɬɪª��ɉɪɨɬɨɤɨɥ�ʋ���-ȼɫ�ɨɬ������������� 

Ʉɚɤ�ɫɥɟɞɭɟɬ�ɢɡ�ɢɬɨɝɨɜɨɝɨ�ɪɟɡɭɥɶɬɚɬɚ��ɩɨɬɟɧɰɢɚɥɶɧɵɣ�ɷɤɨɥɨɝɢɱɟɫɤɢɣ�
ɭɳɟɪɛ�ɨɤɪɭɠɚɸɳɟɣ�ɩɪɢɪɨɞɧɨɣ�ɫɪɟɞɟ�ɦɨɠɟɬ�ɞɨɫɬɢɝɚɬɶ�ɫɜɵɲɟ����ɦɥɧ��ɪɭɛ��
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ɗɬɨ� ɥɢɲɧɢɣ� ɪɚɡ� ɞɨɤɚɡɵɜɚɟɬ�� ɱɬɨ� ɬɟɯɧɨɥɨɝɢɱɟɫɤɚɹ� ɫɯɟɦɚ� ɭɬɢɥɢɡɚɰɢɢ�
ɫɛɪɨɫɧɵɯ� ɜɨɞ� ɫɚɯɡɚɜɨɞɨɜ� ɦɚɥɨɷɮɮɟɤɬɢɜɧɚ�� ɩɨɬɟɧɰɢɚɥɶɧɨ� ɨɩɚɫɧɚ, 
ɫɭɳɟɫɬɜɭɟɬ�ɭɝɪɨɡɚ�ɜɨɡɧɢɤɧɨɜɟɧɢɹ�ɷɤɨɥɨɝɢɱɟɫɤɨɣ�ɱɪɟɡɜɵɱɚɣɧɨɣ�ɫɢɬɭɚɰɢɢ� 

ɉɨɷɬɨɦɭ� ɫɥɟɞɭɟɬ� ɨɛɪɚɬɢɬɶɫɹ� ɤ� ɧɨɪɦɚɬɢɜɧɵɦ� ɞɨɤɭɦɟɧɬɚɦ� >�@��
ɤɨɬɨɪɵɟ� ɨɛɹɡɵɜɚɸɬ� ɦɨɞɟɪɧɢɡɢɪɨɜɚɬɶ� ɬɚɤɢɟ� ɜɢɞɵ� ɭɬɢɥɢɡɚɰɢɢ� ɫɛɪɨɫɧɵɯ�
ɜɨɞ�� ɫɨɞɟɪɠɚɳɢɯ� ɡɚɝɪɹɡɧɹɸɳɢɟ� ɜɟɳɟɫɬɜɚ�� ɨɫɭɳɟɫɬɜɢɬɶ� ɨɪɝɚɧɢɡɚɰɢɨɧɧɵɟ�
ɦɟɪɨɩɪɢɹɬɢɹ��ɗɬɨ�ɞɨɫɬɢɝɚɟɬɫɹ�ɩɭɬɺɦ� 

��� ɞɟɤɥɚɪɢɪɨɜɚɧɢɹ� ɛɟɡɨɩɚɫɧɨɫɬɢ� ɝɢɞɪɨɬɟɯɧɢɱɟɫɤɢɯ� ɫɨɨɪɭɠɟɧɢɣ��
ɫɨɡɞɚɸɳɢɯ�ɭɝɪɨɡɭ�ɜɨɡɧɢɤɧɨɜɟɧɢɹ�ɱɪɟɡɜɵɱɚɣɧɨɣ�ɫɢɬɭɚɰɢɢ�>�@� 

��� ɪɚɡɪɚɛɨɬɤɨɣ� ɩɥɚɧɚ� ɞɟɣɫɬɜɢɣ� ɧɚ� ɫɚɯɡɚɜɨɞɟ� ɩɨ� ɫɨɛɥɸɞɟɧɢɸ�
ɬɪɟɛɨɜɚɧɢɣ�ɤ�ɫɨɫɬɚɜɭ�ɢ�ɫɜɨɣɫɬɜɚɦ�ɫɬɨɱɧɵɯ�ɜɨɞ�>�@� 

- ɞɨɥɠɧɚ� ɨɫɭɳɟɫɬɜɥɹɬɶɫɹ� ɦɨɞɟɪɧɢɡɚɰɢɹ� ɥɨɤɚɥɶɧɵɯ� ɨɱɢɫɬɧɵɯ�
ɫɨɨɪɭɠɟɧɢɣ� 

- ɫɨɡɞɚɧɢɟ� ɫɢɫɬɟɦɵ� ɨɛɨɪɨɬɧɨɝɨ� ɜɨɞɨɫɧɚɛɠɟɧɢɹ�� ɋɥɟɞɭɟɬ� ɡɚɦɟɬɢɬɶ��
ɱɬɨ� ɧɚ� ɪɹɞɟ� ɫɚɯɡɚɜɨɞɨɜ�ȼɨɪɨɧɟɠɫɤɨɣ�ɨɛɥɚɫɬɢ� ɷɬɨ� ɪɟɚɥɢɡɨɜɚɧɨ��ɧɨ�ɧɚ�ȺɈ�
©ȿɥɚɧɶ-Ʉɨɥɟɧɨɜɫɤɢɣ�ɫɚɯɚɪɧɵɣ�ɡɚɜɨɞª�± ɧɟɬ� 

- ɭɥɭɱɲɟɧɢɟ��ɦɨɞɟɪɧɢɡɚɰɢɹ��ɬɟɯɧɨɥɨɝɢɢ�ɩɪɨɢɡɜɨɞɫɬɜɚ��ɧɚɩɪɚɜɥɟɧɧɨɟ�
ɧɚ� ɫɧɢɠɟɧɢɟ� ɨɛɴɺɦɚ� ɫɛɪɨɫɧɵɯ� ɜɨɞ� ɢ� ɭɦɟɧɶɲɟɧɢɟ� ɜ� ɧɢɯ� ɡɚɝɪɹɡɧɹɸɳɢɯ�
ɜɟɳɟɫɬɜ��ɤɚɤ�ɩɨ�ɦɚɫɫɟ��ɬɚɤ�ɢ�ɩɨ�ɢɧɝɪɟɞɢɟɧɬɧɨɦɭ�ɫɨɫɬɚɜɭ� 

- ɩɟɪɟɞɚɱɚ� ɫɬɨɱɧɵɯ� ɜɨɞ� ɧɚ� ɰɟɧɬɪɚɥɢɡɨɜɚɧɧɵɟ� ɫɬɚɧɰɢɢ� ɨɱɢɫɬɤɢ�
ɫɛɪɨɫɧɵɯ�ɜɨɞ�ɜ�ɩ� ȿɥɚɧɶ-Ʉɨɥɟɧɨɜɫɤɢɣ� 

 
Ʌɢɬɟɪɚɬɭɪɚ 

 
1. Ɋɚɡɢɧɶɤɨɜ�ɇ�Ⱦ�� Ƚɢɞɪɨɬɟɯɧɢɱɟɫɤɢɟ� ɫɨɨɪɭɠɟɧɢɹ�ɧɚɤɨɩɢɬɟɥɟɣ�ɠɢɞɤɢɯ� ɨɬɯɨɞɨɜ�

ɤɚɤ� ɢɫɬɨɱɧɢɤ� ɷɤɨɥɨɝɢɱɟɫɤɢɯ� ɪɢɫɤɨɜ� �� Ɉɛɟɫɩɟɱɟɧɢɟ� ɛɟɡɨɩɚɫɧɨɫɬɢ� ɜ� ɱɪɟɡɜɵɱɚɣɧɵɯ�
ɫɢɬɭɚɰɢɹɯ�� ɦɚɬɟɪɢɚɥɵ� IX Ɇɟɠɞɭɧɚɪɨɞɧɨɣ� ɧɚɭɱɧɨ-ɩɪɚɤɬɢɱɟɫɤɨɣ� ɤɨɧɮɟɪɟɧɰɢɢ� ����
ɞɟɤɚɛɪɹ������ɝ����ɑɚɫɬɶ�II. ± ȼɨɪɨɧɟɠ��ɎȽȻɈɍ�ȼɉɈ�©ȼȽɌɍª��������± ɋ����-173. 

��� ɉɪɢɤɚɡ� Ɋɨɫɩɪɢɪɨɞɧɚɞɡɨɪɚ� ɨɬ� ����������� ʋ���� �ɪɟɞ�� ɨɬ� ������������ ©Ɉɛ�
ɭɬɜɟɪɠɞɟɧɢɢ�Ɏɟɞɟɪɚɥɶɧɨɝɨ�ɤɥɚɫɫɢɮɢɤɚɰɢɨɧɧɨɝɨ�ɤɚɬɚɥɨɝɚ�ɨɬɯɨɞɨɜª� 

��� ɉɪɢɤɚɡ� Ɋɨɫɬɟɯɧɚɞɡɨɪɚ� ɨɬ� ����������� ʋ���� ©Ɉɛ� ɭɬɜɟɪɠɞɟɧɢɢ� Ɇɟɬɨɞɢɤɢ�
ɨɩɪɟɞɟɥɟɧɢɹ� ɪɚɡɦɟɪɚ� ɜɪɟɞɚ�� ɤɨɬɨɪɵɣ� ɦɨɠɟɬ� ɛɵɬɶ� ɩɪɢɱɢɧɺɧ� ɠɢɡɧɢ�� ɡɞɨɪɨɜɶɸ�
ɮɢɡɢɱɟɫɤɢɯ� ɥɢɰ�� ɢɦɭɳɟɫɬɜɭ� ɮɢɡɢɱɟɫɤɢɯ� ɢ� ɸɪɢɞɢɱɟɫɤɢɯ� ɥɢɰ� ɜ� ɪɟɡɭɥɶɬɚɬɟ� ɚɜɚɪɢɢ�
ɝɢɞɪɨɬɟɯɧɢɱɟɫɤɨɝɨ� ɫɨɨɪɭɠɟɧɢɹ� �ɡɚ� ɢɫɤɥɸɱɟɧɢɟɦ� ɫɭɞɨɯɨɞɧɵɯ� ɢ� ɩɨɪɬɨɜɵɯ�
ɝɢɞɪɨɬɟɯɧɢɱɟɫɤɢɯ�ɫɨɨɪɭɠɟɧɢɣ���ɡɚɪɟɝ��ɜ�Ɇɢɧɸɫɬɟ�ɊɎ������������ʋ������� 

���ɉɨɫɬɚɧɨɜɥɟɧɢɟ�ɉɪɚɜɢɬɟɥɶɫɬɜɚ�ɊɎ�ɨɬ������������ʋ�����ɪɟɞ��ɨɬ�������������©Ɉ�
ɫɬɚɜɤɚɯ� ɩɥɚɬɵ� ɡɚ� ɧɟɝɚɬɢɜɧɨɟ� ɜɨɡɞɟɣɫɬɜɢɟ� ɧɚ� ɨɤɪɭɠɚɸɳɭɸ� ɫɪɟɞɭ� ɢ� ɞɨɩɨɥɧɢɬɟɥɶɧɵɯ�
ɤɨɷɮɮɢɰɢɟɧɬɚɯª� 

��� ɉɨɫɬɚɧɨɜɥɟɧɢɟ� ɉɪɚɜɢɬɟɥɶɫɬɜɚ� ɊɎ� ɨɬ� ����������� ʋ���� ©Ɉɛ� ɢɫɱɢɫɥɟɧɢɢ� ɢ�
ɜɡɢɦɚɧɢɢ�ɩɥɚɬɵ�ɡɚ�ɧɟɝɚɬɢɜɧɨɟ�ɜɨɡɞɟɣɫɬɜɢɟ�ɧɚ�ɨɤɪɭɠɚɸɳɭɸ�ɫɪɟɞɭª� 

6. ɉɨɫɬɚɧɨɜɥɟɧɢɟ� ɉɪɚɜɢɬɟɥɶɫɬɜɚ� ɊɎ� ɨɬ 03.11.2016 ʋ����� �ɪɟɞ�� ɨɬ� ������������
©Ɉ ɜɨɩɪɨɫɚɯ�ɨɫɭɳɟɫɬɜɥɟɧɢɹ�ɯɨɥɨɞɧɨɝɨ�ɜɨɞɨɫɧɚɛɠɟɧɢɹ�ɢ ɜɨɞɨɨɬɜɟɞɟɧɢɹª� 

��� Ɏɟɞɟɪɚɥɶɧɵɣ� ɡɚɤɨɧ� ɨɬ� ����������� ʋ���-ɎɁ� �ɪɟɞ�� ɨɬ� ������������ ©Ɉ�
ɛɟɡɨɩɚɫɧɨɫɬɢ�ɝɢɞɪɨɬɟɯɧɢɱɟɫɤɢɯ�ɫɨɨɪɭɠɟɧɢɣª� 
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Ⱥ�ɂ��ɋɟɦɟɧɹɱɟɧɤɨ��ɇ�ɘ��ɋɚɧɧɢɤɨɜɚ 
 

ȼɨɪɨɧɟɠɫɤɢɣ�ɝɨɫɭɞɚɪɫɬɜɟɧɧɵɣ�ɭɧɢɜɟɪɫɢɬɟɬ�ɢɧɠɟɧɟɪɧɵɯ�ɬɟɯɧɨɥɨɝɢɣ 
 

ɂɁɍɑȿɇɂȿ�ɋȼɈɃɋɌȼ�ɋɈɊȻȿɇɌɈȼ�ɇȺ ɈɋɇɈȼȿ�ɈɌɏɈȾɈȼ�
ɊȺɋɌɂɌȿɅɖɇɈȽɈ�ɋɕɊɖə 

 
ɂɫɫɥɟɞɨɜɚɧɚ� ɫɨɪɛɰɢɹ�ɩɢɳɟɜɵɯ�ɤɪɚɫɢɬɟɥɟɣ� ɬɚɪɬɪɚɡɢɧɚ�ȿ����� ɫɨɥɧɟɱɧɨɝɨ� ɡɚɤɚɬɚ�

ȿ����� ɩɨɧɫɨ� �R ȿ����� ɤɪɚɫɧɨɝɨ� ɨɱɚɪɨɜɚɬɟɥɶɧɨɝɨ� ȿ���� ɢɡ� ɢɧɞɢɜɢɞɭɚɥɶɧɵɯ� ɪɚɫɬɜɨɪɨɜ�
ɫɨɪɛɟɧɬɨɦ� ɧɚ� ɨɫɧɨɜɟ� ɬɟɪɦɨɨɛɪɚɛɨɬɚɧɧɨɣ� ɪɢɫɨɜɨɣ� ɲɟɥɭɯɢ. ȼɵɛɪɚɧ� ɧɚɢɛɨɥɟɟ�
ɷɮɮɟɤɬɢɜɧɵɣ�ɦɟɬɨɞ�ɩɪɨɜɟɞɟɧɢɹ�ɫɨɪɛɰɢɢ��Ɉɩɬɢɦɢɡɢɪɨɜɚɧɵ�ɭɫɥɨɜɢɹ�ɫɨɪɛɰɢɢ��ɪɇ��ɜɪɟɦɹ�
ɞɨɫɬɢɠɟɧɢɹ�ɯɢɦɢɱɟɫɤɨɝɨ�ɪɚɜɧɨɜɟɫɢɹ��ɬɟɦɩɟɪɚɬɭɪɚ�� 

Ʉɥɸɱɟɜɵɟ�ɫɥɨɜɚ: ɪɢɫɨɜɚɹ�ɲɟɥɭɯɚ��ɫɨɪɛɰɢɹ��ɩɢɳɟɜɵɟ�ɫɢɧɬɟɬɢɱɟɫɤɢɟ��ɤɪɚɫɢɬɟɥɢ� 
 

ȼ� ɧɚɫɬɨɹɳɟɟ� ɜɪɟɦɹ� ɨɬɯɨɞɵ� ɫɟɥɶɫɤɨɝɨ� ɯɨɡɹɣɫɬɜɚ� ɹɜɥɹɸɬɫɹ�
ɜɨɡɨɛɧɨɜɥɹɟɦɵɦ� ɢɫɬɨɱɧɢɤɨɦ� ɪɚɡɧɨɨɛɪɚɡɧɵɯ� ɯɢɦɢɱɟɫɤɢɯ� ɜɟɳɟɫɬɜ� 
ɩɪɢɝɨɞɧɵɯ ɞɥɹ� ɩɪɨɢɡɜɨɞɫɬɜɚ�ɦɧɨɝɢɯ� ɩɨɥɟɡɧɵɯ� ɩɪɨɞɭɤɬɨɜ� Ʉɚɠɞɵɣ� ɝɨɞ ɜ�
ɫɬɪɚɧɚɯ-ɩɪɨɢɡɜɨɞɢɬɟɥɹɯ� ɪɢɫɚ� ɩɪɨɢɡɜɨɞɢɬɫɹ� ɨɝɪɨɦɧɨɟ� ɤɨɥɢɱɟɫɬɜɨ�
ɫɟɥɶɫɤɨɯɨɡɹɣɫɬɜɟɧɧɵɯ� ɨɬɯɨɞɨɜ�� Ɋɚɫɱɟɬɧɨɟ ɝɨɞɨɜɨɟ� ɤɨɥɢɱɟɫɬɜɨ� ɪɢɫɨɜɨɣ�
ɲɟɥɭɯɢ� ɜ�ɦɢɪɟ� ɫɨɫɬɚɜɥɹɟɬ� ɨɤɨɥɨ� ����ɦɥɧ ɬɨɧɧ� Ɉɞɧɚɤɨ��ɢɡ-ɡɚ� ɨɬɫɭɬɫɬɜɢɹ�
ɢɥɢ� ɞɨɪɨɝɨɜɢɡɧɵ� ɬɟɯɧɨɥɨɝɢɣ� ɩɟɪɟɪɚɛɨɬɤɢ�� ɨɫɧɨɜɧɚɹ� ɦɚɫɫɚ� ɪɚɫɬɢɬɟɥɶɧɵɯ�
ɨɬɯɨɞɨɜ� ɫɠɢɝɚɟɬɫɹ� ɢɥɢ� ɡɚɯɨɪɨɧɹɟɬɫɹ�� ɱɬɨ� ɧɟɝɚɬɢɜɧɨ� ɜɥɢɹɟɬ� ɧɚ�
ɨɤɪɭɠɚɸɳɭɸ�ɫɪɟɞɭ� 

ȼ� ɬɨɠɟ� ɜɪɟɦɹ ɪɢɫɨɜɚɹ� ɲɟɥɭɯɚ� ɦɨɠɟɬ� ɫɥɭɠɢɬɶ� ɷɮɮɟɤɬɢɜɧɵɦ�
ɫɨɪɛɟɧɬɨɦ�ɞɥɹ�ɚɞɫɨɪɛɰɢɢ�ɢɨɧɨɜ�ɬɹɠɺɥɵɯ�ɦɟɬɚɥɥɨɜ�ɢ�ɧɟɮɬɟɩɪɨɞɭɤɬɨɜ�>�@���
Ɉɛɪɚɛɨɬɚɧɧɵɟ�ɨɬɯɨɞɵ�ɩɪɨɢɡɜɨɞɫɬɜɚ�ɪɢɫɚ�ɦɨɝɭɬ�ɫɥɭɠɢɬɶ�ɬɚɤɠɟ�ɫɨɪɛɟɧɬɚɦɢ�
ɞɥɹ�ɨɬɱɢɫɬɤɢ�ɪɚɡɥɢɱɧɵɯ�ɠɢɞɤɢɯ�ɫɪɟɞ�>�@��ɋɭɳɟɫɬɜɭɟɬ�ɪɚɡɥɢɱɧɵɟ�ɫɩɨɫɨɛɵ�
ɨɛɪɚɛɨɬɤɢ� ɢɫɯɨɞɧɨɝɨ� ɪɚɫɬɢɬɟɥɶɧɨɝɨ� ɫɵɪɶɹ�� ɦɟɯɚɧɢɱɟɫɤɢɟ�� ɮɢɡɢɱɟɫɤɢɟ��
ɯɢɦɢɱɟɫɤɢɟ��ɬɟɪɦɢɱɟɫɤɢɟ��ɂɯ�ɩɪɢɦɟɧɹɸɬ�ɞɥɹ�ɭɜɟɥɢɱɟɧɢɹ�ɩɨɝɥɨɬɢɬɟɥɶɧɨɣ�
ɫɩɨɫɨɛɧɨɫɬɢ�ɬɚɤɢɯ�ɫɨɪɛɟɧɬɨɜ�>3-5].   

ȼ� ɞɚɧɧɨɣ� ɪɚɛɨɬɟ� ɩɪɟɞɥɚɝɚɟɬɫɹ� ɜ� ɤɚɱɟɫɬɜɟ� ɫɨɪɛɟɧɬɚ� ɩɪɢɦɟɧɹɬɶ�
ɬɟɪɦɨɨɛɪɚɛɨɬɚɧɧɭɸ� ɪɢɫɨɜɭɸ� ɲɟɥɭɯɭ� �ɌɒɊ��� ɗɬɨ� ɩɪɨɞɭɤɬ�
ɦɧɨɝɨɫɬɭɩɟɧɱɚɬɨɣ� ɬɟɪɦɢɱɟɫɤɨɣ� ɞɟɫɬɪɭɤɰɢɢ� ɨɬɯɨɞɨɜ� ɪɢɫɨɜɨɝɨ�
ɩɪɨɢɡɜɨɞɫɬɜɚ�� ɩɪɟɞɫɬɚɜɥɹɸɳɢɣ� ɫɨɛɨɣ� ɬɨɧɤɨɞɢɫɩɟɪɫɧɭɸ� ɛɢɧɚɪɧɭɸ�
ɬɜɟɪɞɭɸ� ɫɬɪɭɤɬɭɪɭ� ɭɝɥɟɪɨɞ� ± ɞɢɨɤɫɢɞ� ɤɪɟɦɧɢɹ�� ɌɒɊ� ɧɟɬɨɤɫɢɱɟɧ� ɢ�
ɷɮɮɟɤɬɢɜɧɨ�ɩɪɢɦɟɧɹɟɬɫɹ�ɩɪɢ�ɨɱɢɫɬɤɟ�ɩɪɢɪɨɞɧɵɯ�ɜɨɞ�>2]. 

ɌɒɊ� ɩɪɟɞɫɬɚɜɥɹɟɬ� ɫɨɛɨɣ� ɩɨɥɢɞɢɫɩɟɪɫɧɵɣ� ɩɨɪɨɲɨɤ� ɱɟɪɧɨɝɨ� ɢɥɢ�
ɬɟɦɧɨ-ɫɟɪɨɝɨ�ɰɜɟɬɚ��ɫɨɫɬɨɹɳɢɣ�ɢɡ�ɮɪɚɝɦɟɧɬɨɜ�ɱɟɲɭɟɤ�ɪɚɡɦɟɬɨɦ����-����ɦɦ�
ɫ� ɩɪɟɨɛɥɚɞɚɧɢɟɦ� ɮɪɚɤɰɢɢ� ���-���� ɦɦ�� ɞɢɨɤɫɢɞ� ɤɪɟɦɧɢɹ� ɜ� ɦɚɬɟɪɢɚɥɟ�
ɧɚɯɨɞɢɬɫɹ� ɜ� ɚɦɨɪɮɧɨɦ� ɫɨɫɬɨɹɧɢɢ�� ɨɛɪɚɡɭɹ� ɩɪɨɫɬɪɚɧɫɬɜɟɧɧɵɣ� ɫɨɬɨɜɵɣ�
ɤɚɪɤɚɫ� ɫ� ɪɚɡɦɟɪɨɦ� ɹɱɟɣɤɢ� ��-��� ɦɤɦ�� ɩɪɢ� ɷɬɨɦ� ɞɢɨɤɫɢɞ� ɤɪɟɦɧɢɹ�
ɤɚɩɫɭɥɢɪɨɜɚɧ�ɭɝɥɟɪɨɞɨɦ��ɏɢɦɢɱɟɫɤɢɣ�ɫɨɫɬɚɜ��ɞɜɭɨɤɢɫɶ�ɤɪɟɦɧɢɹ����-54 %); 
ɭɝɥɟɪɨɞ����-�������ɇɚɫɵɩɧɚɹ�ɩɥɨɬɧɨɫɬɶ�± ����ɤɝ�ɦ3.   
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ɐɟɥɶ� ɢɫɫɥɟɞɨɜɚɧɢɹ� ± ɢɡɭɱɢɬɶ� ɫɨɪɛɰɢɨɧɧɵɟ� ɫɜɨɣɫɬɜɚ ɫɨɪɛɟɧɬɨɜ� ɧɚ�
ɨɫɧɨɜɟ� ɨɬɯɨɞɨɜ� ɪɢɫɨɜɨɝɨ� ɩɪɨɢɡɜɨɞɫɬɜɚ� ɧɚ� ɩɪɢɦɟɪɟ� ɫɢɧɬɟɬɢɱɟɫɤɢɯ�
ɤɪɚɫɢɬɟɥɟɣ� 

ȼ� ɤɚɱɟɫɬɜɟ� ɨɛɴɟɤɬɨɜ� ɚɧɚɥɢɡɚ� ɜɵɛɪɚɧɵ� ɫɢɧɬɟɬɢɱɟɫɤɢɟ� ɩɢɳɟɜɵɟ�
ɤɪɚɫɢɬɟɥɢ� ± ɨɤɪɚɲɟɧɧɵɟ� ɨɪɝɚɧɢɱɟɫɤɢɟ� ɫɨɟɞɢɧɟɧɢɹ�� ɯɚɪɚɤɬɟɪɢɡɭɸɳɢɟɫɹ�
ɜɵɫɨɤɨɣ�ɭɫɬɨɣɱɢɜɨɫɬɶɸ�ɤ�ɞɟɣɫɬɜɢɸ�ɤɢɫɥɨɬ�ɢ�ɳɟɥɨɱɟɣ��ɱɬɨ�ɨɛɭɫɥɨɜɥɢɜɚɟɬ�
ɢɯ� ɲɢɪɨɤɨɟ� ɩɪɢɦɟɧɟɧɢɟ� ɜ� ɩɢɳɟɜɨɣ� ɢ� ɮɚɪɦɚɰɟɜɬɢɱɟɫɤɨɣ�
ɩɪɨɦɵɲɥɟɧɧɨɫɬɹɯ� >5@�� ȼɫɥɟɞɫɬɜɢɟ� ɧɚɥɢɱɢɹ� ɜ� ɫɬɪɭɤɬɭɪɟ� ɤɪɚɫɢɬɟɥɟɣ�
ɥɢɩɨɮɢɥɶɧɵɯ� ɝɪɭɩɩ� -SO3Na ɢ� -Ɉɇ� �ɪɢɫ�� ��� ɦɨɠɧɨ� ɩɪɟɞɩɨɥɨɠɢɬɶ� ɢɯ�
ɜɵɫɨɤɨɟ�ɫɪɨɞɫɬɜɨ�ɫ�ɨɤɫɢɞɨɦ�ɤɪɟɦɧɢɹ�ɜ�ɫɨɫɬɚɜɟ�ɌɒɊ� 
   ̌Ϳ                                                                                            ̍Ϳ������������������� 
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ɋɬɪɭɤɬɭɪɧɵɟ�ɮɨɪɦɭɥɵ�ɤɪɚɫɢɬɟɥɟɣ�ɬɚɪɬɪɚɡɢɧɚ�ȿ�����ɚ��� 

ɫɨɥɧɟɱɧɨɝɨ�ɡɚɤɚɬɚ�ȿ�����ɛ���ɩɨɧɫɨ��R ȿ�����ɜ���ɤɪɚɫɧɨɝɨ�ɨɱɚɪɨɜɚɬɟɥɶɧɨɝɨ�ȿ�����ɝ�� 
 
ɗɤɫɩɟɪɢɦɟɧɬ�ɜɵɩɨɥɧɹɥɫɹ�ɜ�ɫɬɚɬɢɱɟɫɤɢɯ ɭɫɥɨɜɢɹɯ�ɫɨɪɛɰɢɢ��Ⱦɥɹ�ɷɬɨɝɨ�

ɜ�ɰɢɥɢɧɞɪɵ�ɩɨɦɟɳɚɥɢ�ɫɬɚɧɞɚɪɬɧɵɟ�ɪɚɫɬɜɨɪɵ�ɤɪɚɫɢɬɟɥɟɣ�ɫ�ɤɨɧɰɟɧɬɪɚɰɢɟɣ�
0,01-���� ɦɨɥɶ�ɞɦ3 ɢ� ɧɚɜɟɫɤɭ� ɫɨɪɛɟɧɬɚ� ɩɨ� ɦɚɫɫɟ� ���-���� ɝ�� Ɋɚɫɬɜɨɪɵ�
ɢɧɬɟɧɫɢɜɧɨ�ɩɟɪɟɦɟɲɢɜɚɥɢ�ɢ�ɩɨɫɥɟ�ɭɫɬɚɧɨɜɥɟɧɢɹ�ɯɢɦɢɱɟɫɤɨɝɨ�ɪɚɜɧɨɜɟɫɢɹ��
ɪɚɫɬɜɨɪ�ɤɪɚɫɢɬɟɥɹ�ɨɬɞɟɥɹɥɢ�ɨɬ�ɫɨɪɛɟɧɬɚ�ɢ�ɮɨɬɨɦɟɬɪɢɪɨɜɚɥɢ� 

Ⱦɥɹ� ɩɪɨɜɟɞɟɧɢɹ� ɷɤɫɩɟɪɢɦɟɧɬɚ� ɜ� ɞɢɧɚɦɢɱɟɫɤɢɯ� ɭɫɥɨɜɢɹɯ� ɪɚɫɬɜɨɪ�
ɤɪɚɫɢɬɟɥɹ�ɩɪɨɩɭɫɤɚɥɢ�ɱɟɪɟɡ�ɤɨɥɨɧɤɭ�ɞɢɚɦɟɬɪɨɦ���ɫɦ�ɫ�ɨɛɴɟɦɨɦ�ɫɨɪɛɟɧɬɚ�
0,5-���� ɫɦ3. ɋɢɧɬɟɬɢɱɟɫɤɢɟ� ɤɪɚɫɢɬɟɥɢ� ɜ� ɜɨɞɧɵɯ� ɪɚɫɬɜɨɪɚɯ� ɨɩɪɟɞɟɥɹɥɢ� ɩɨ�
ɫɨɛɫɬɜɟɧɧɨɣ� ɨɤɪɚɫɤɟ� ɩɪɢ� ɦɚɤɫɢɦɚɥɶɧɵɯ� ɞɥɢɧɚɯ� ɜɨɥɧ�� Ɉɩɬɢɦɢɡɢɪɨɜɚɧɵ�
ɭɫɥɨɜɢɹ� ɫɨɪɛɰɢɢ�� ɪɇ�� ɜɪɟɦɹ� ɞɨɫɬɢɠɟɧɢɹ� ɯɢɦɢɱɟɫɤɨɝɨ� ɪɚɜɧɨɜɟɫɢɹ��
ɬɟɦɩɟɪɚɬɭɪɚ�� 

ɋɬɟɩɟɧɶ� ɢɡɜɥɟɱɟɧɢɹ �Į�� ��� ɫɢɧɬɟɬɢɱɟɫɤɢɯ� ɩɢɳɟɜɵɯ� ɤɪɚɫɢɬɟɥɟɣ�
ɨɩɪɟɞɟɥɹɥɢ�ɩɨ�ɮɨɪɦɭɥɟ� 

ߙ ൌ ൫ɋɢɫɯିɋɪɚɜɧ൯
ɋɢɫɯ

ή ͳͲͲΨ, 
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ɋɬɟɩɟɧɶ�ɢɡɜɥɟɱɟɧɢɹ�ɩɢɳɟɜɵɯ�ɤɪɚɫɢɬɟɥɟɣ�ɫɨɪɛɟɧɬɨɦ�ɌɒɊ��m  �����ɝ�� 
ɜ�ɫɬɚɬɢɱɟɫɤɢɯ�ɢ�ɞɢɧɚɦɢɱɟɫɤɢɯ�ɭɫɥɨɜɢɹɯ 

ɍɫɥɨɜɢɹ�ɩɪɨɜɟɞɟɧɢɹ�ɫɨɪɛɰɢɢ 
ɋɬɟɩɟɧɶ�ɢɡɜɥɟɱɟɧɢɹ�ɤɪɚɫɢɬɟɥɹ, % 

ȿ��� ȿ��� ȿ��� ȿ��� ȿ��� 

Ⱦɢɧɚɦɢɱɟɫɤɢɟ� 73,5 76,5 76,9 78,3 78,8 

ɋɬɚɬɢɱɟɫɤɢɟ 68,0 70,0 74,2 77,3 77,6 
 
ȼ�ɪɟɡɭɥɶɬɚɬɟ�ɜɵɩɨɥɧɟɧɧɨɝɨ�ɷɤɫɩɟɪɢɦɟɧɬɚ�ɦɨɠɧɨ�ɫɞɟɥɚɬɶ�ɫɥɟɞɭɸɳɢɟ�

ɜɵɜɨɞɵ�� 
��� ɫɨɪɛɰɢɹ� ɜ� ɞɢɧɚɦɢɱɟɫɤɢɯ� ɭɫɥɨɜɢɹɯ� ɛɨɥɟɟ� ɷɮɮɟɤɬɢɜɧɚ�� ɩɨɫɤɨɥɶɤɭ�

ɭɜɟɥɢɱɢɜɚɟɬɫɹ�ɩɨɜɟɪɯɧɨɫɬɶ�ɤɨɧɬɚɤɬɚ�ɫɨɪɛɟɧɬɚ�ɢ�ɚɧɚɥɢɬɚ� 
��� ɧɚɢɛɨɥɟɟ� ɷɮɮɟɤɬɢɜɧɵɦ� ɫɨɪɛɟɧɬɨɦ� ɌɒɊ ɨɤɚɡɚɥɫɹ ɞɥɹ� ɛɨɥɟɟ�

ɝɢɞɪɨɮɨɛɧɵɯ� ɤɪɚɫɢɬɟɥɟɣ� ȿ���� ɢ� ȿ����� ɱɬɨ� ɨɛɭɫɥɨɜɥɟɧɨ� ɧɚɥɢɱɢɟɦ� ɜ�
ɫɨɫɬɚɜɟ� ɫɨɪɛɟɧɬɚ ɭɝɥɟɜɨɞɨɪɨɞɧɨɝɨ� ɨɫɬɚɬɤɚ�� ɢɦɟɸɳɟɝɨ� ɛɨɥɶɲɭɸ�
ɫɨɪɛɰɢɨɧɧɭɸ�ɚɤɬɢɜɧɨɫɬɶ��ɱɟɦ�ɚɦɨɪɮɧɵɣ�ɤɪɟɦɧɢɣ� 

��� ɫɨɪɛɰɢɹ� ɜ� ɤɢɫɥɨɣ� ɫɪɟɞɟ� ɩɪɨɬɟɤɚɥɚ� ɛɨɥɟɟ� ɷɮɮɟɤɬɢɜɧɨ�� ɱɬɨ�ɦɨɠɟɬ�
ɛɵɬɶ� ɜɵɡɜɚɧɨ� ɢɨɧɢɡɚɰɢɟɣ� ɤɪɚɫɢɬɟɥɟɣ� ɜ� ɤɢɫɥɨɣ� ɫɪɟɞɟ�� ɢ� ɤɚɤ� ɫɥɟɞɫɬɜɢɟ��
ɛɨɥɶɲɟɣ�ɫɩɨɫɨɛɧɨɫɬɶɸ�ɩɨɝɥɨɳɚɬɶɫɹ�ɚɤɬɢɜɧɵɦɢ�ɝɪɭɩɩɚɦɢ�ɫɨɪɛɟɧɬɚ� 

ɉɨɥɭɱɟɧɧɵɟ� ɞɚɧɧɵɟ� ɩɨɡɜɨɥɹɸɬ� ɪɟɤɨɦɟɧɞɨɜɚɬɶ� ɫɨɪɛɟɧɬ� ɌɒɊ� ɞɥɹ�
ɨɱɢɫɬɤɢ�ɫɬɨɱɧɵɯ�ɜɨɞ�ɨɬ�ɫɢɧɬɟɬɢɱɟɫɤɢɯ�ɩɢɳɟɜɵɯ�ɤɪɚɫɢɬɟɥɟɣ� 

 
Ʌɢɬɟɪɚɬɭɪɚ 

 
��� Ȼɟɥɹɟɜ� ȿ�ɘ�� Ȼɟɥɹɟɜɚ Ʌ�ȿ�� ɂɫɩɨɥɶɡɨɜɚɧɢɟ� � ɪɚɫɬɢɬɟɥɶɧɨɝɨ� ɫɵɪɶɹ� ɜ� ɪɟɲɟɧɢɢ�

ɩɪɨɛɥɟɦ�ɡɚɳɢɬɵ�ɨɤɪɭɠɚɸɳɟɣ�ɫɪɟɞɵ����ɏɢɦɢɹ�ɜ�ɢɧɬɟɪɟɫɚɯ�ɭɫɬɨɣɱɢɜɨɝɨ�ɪɚɡɜɢɬɢɹ��������
ʋ���ɋ�����-761. 

���ɒɟɜɟɥɟɜɚ�ɂ�ȼ���ɏɨɥɨɦɟɣɞɢɤ�Ⱥ�ɇ���ȼɨɣɬ�Ⱥ�ȼ���Ɂɟɦɧɭɯɨɜɚ�Ʌ�Ⱥ��ɋɨɪɛɟɧɬɵ�ɧɚ�
ɨɫɧɨɜɟ�ɪɢɫɨɜɨɣ�ɲɟɥɭɯɢ�ɞɥɹ�ɭɞɚɥɟɧɢɹ�ɢɨɧɨɜ�)H�,,,���&X�,,���&G�,,���3E�,,��ɢɡ�ɪɚɫɬɜɨɪɨɜ����
ɏɢɦɢɹ�ɪɚɫɬɢɬɟɥɶɧɨɝɨ�ɫɵɪɶɹ��������ʋ���ɋ�����±176. 

���ɉɟɪɟɞɟɪɢɣ�Ɇ�Ⱥ��ɋɨɪɛɰɢɹ�ɧɟɮɬɟɩɪɨɞɭɤɬɨɜ�ɭɝɥɟɪɨɞɧɵɦɢ�ɫɨɪɛɟɧɬɚɦɢ���Ɇ�Ⱥ��
ɉɟɪɟɞɟɪɢɣ��ɘ�ɂ��Ʉɭɪɚɤɨɜ��ɂ�ɇ��Ɇɚɥɢɤɨɜ��ɋ�ȼ��Ɇɨɥɱɚɧɨɜ����ɏɢɦɢɹ�ɬɜɟɪɞɨɝɨ�ɬɨɩɥɢɜɚ��- 
2009. - ʋ����- ɋ����-46. 

��� Ɇɚɤɚɪɟɧɤɨ� ɇ�ȼ��� Ƚɟɪɚɫɢɦɟɧɤɨ� ɇ�ɂ��� ɋɚɦɨɬɵɥɨɜɚ� ɋ�Ⱥ��� Ɂɟɦɧɭɯɨɜɚ� Ʌ�Ⱥ��
Ʉɨɦɩɥɟɤɫɧɚɹ� ɩɟɪɟɪɚɛɨɬɤɚ� ɪɢɫɨɜɨɣ� ɦɭɱɤɢ� ��� �-ɣ� Ɇɟɠɞɭɧɚɪ�� ɫɢɦɩɨɡ�� ©ɏɢɦɢɹ� ɢ�
ɯɢɦɢɱɟɫɤɨɟ� ɨɛɪɚɡɨɜɚɧɢɟª� ���� ɫɟɧɬ�-Ɂ� ɨɤɬ�� ����� ɝ��� ȼɥɚɞɢɜɨɫɬɨɤ��� ȼɥɚɞɢɜɨɫɬɨɤ��
Ⱦɚɥɶɧɟɜɨɫɬ��ɮɟɞɟɪɚɥ��ɭɧ-ɬ��������ɋ�����-237. 

���ɋɚɪɚɮɚɧɨɜɚ�Ʌ�Ⱥ��ɉɪɢɦɟɧɟɧɢɟ�ɩɢɳɟɜɵɯ�ɞɨɛɚɜɨɤ��Ɍɟɯɧɢɱɟɫɤɢɟ�ɪɟɤɨɦɟɧɞɚɰɢɢ��
ɋɉɛ��ȽɂɈɊȾ������������ɫ� 
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Ⱥ�ȼ��ɋɨɥɨɜɶɟɜ 
 

ȼɍɇɐ�ȼȼɋ�©ȼȼȺª�ɢɦɟɧɢ�ɩɪɨɮɟɫɫɨɪɚ�ɇ�ȿ��ɀɭɤɨɜɫɤɨɝɨ� 
ɢ�ɘ�Ⱥ��Ƚɚɝɚɪɢɧɚ��ɝ��ȼɨɪɨɧɟɠ 

 
ɋɉɈɋɈȻ�ɉɊɈȽɇɈɁɂɊɈȼȺɇɂə�ɆȿɌȿɈɊɈɅɈȽɂɑȿɋɄɂɏ�

ɍɋɅɈȼɂɃ�ɊȺɋɉɊɈɋɌɊȺɇȿɇɂə�ɁȺȽɊəɁɇəɘɓɂɏ ȼȿɓȿɋɌȼ�
ɇȺ ɈɋɇɈȼȿ�ȽɊȺɎɂɑȿɋɄɂɏ�ɎɂȽɍɊ�ɎɂɄɋɂɊɈȼȺɇɇɈɃ�ȾɅɂɇɕ 

 
ɉɪɟɞɥɨɠɟɧ�ɫɩɨɫɨɛ�ɩɪɨɝɧɨɡɢɪɨɜɚɧɢɹ�ɦɟɬɟɨɪɨɥɨɝɢɱɟɫɤɢɯ�ɭɫɥɨɜɢɣ��ɨɤɚɡɵɜɚɸɳɢɯ�

ɫɞɟɪɠɢɜɚɸɳɟɟ�ɜɨɡɞɟɣɫɬɜɢɟ�ɧɚ�ɪɚɫɫɟɹɧɢɟ�ɨɫɧɨɜɧɨɣ�ɝɪɭɩɩɵ�ɡɚɝɪɹɡɧɹɸɳɢɯ� ɜɟɳɟɫɬɜ��ɧɚ�
ɨɫɧɨɜɟ� ɝɪɚɮɢɱɟɫɤɨɝɨ� ɢ� ɤɨɦɛɢɧɚɬɨɪɧɨɝɨ� ɩɨɞɯɨɞɨɜ�� ȼ� ɤɚɱɟɫɬɜɟ� ɩɪɢɦɟɪɚ� ɢɫɫɥɟɞɨɜɚɥɫɹ�
ɪɹɞ�ɧɚɛɥɸɞɟɧɢɣ�ɡɚ�ɬɟɦɩɟɪɚɬɭɪɨɣ�ɜɨɡɞɭɯɚ� 

Ʉɥɸɱɟɜɵɟ� ɫɥɨɜɚ� ɡɚɝɪɹɡɧɹɸɳɢɟ� ɜɟɳɟɫɬɜɚ�� ɜɪɟɦɟɧɧɨɣ� ɪɹɞ�� ɬɟɯɧɢɱɟɫɤɢɣ� ɚɧɚɥɢɡ��
ɷɥɟɦɟɧɬ�ɩɚɬɬɟɪɧɚ��ɝɪɚɮɢɱɟɫɤɢɟ�ɮɢɝɭɪɵ�ɮɢɤɫɢɪɨɜɚɧɧɨɣ�ɞɥɢɧɵ��ɬɟɦɩɟɪɚɬɭɪɚ�ɜɨɡɞɭɯɚ� 

 
Ɋɨɫɬ� ɝɨɪɨɞɨɜ�� ɪɚɡɜɢɬɢɟ� ɩɪɨɦɵɲɥɟɧɧɨɝɨ� ɫɟɤɬɨɪɚ�� ɫɬɪɟɦɢɬɟɥɶɧɨɟ�

ɭɜɟɥɢɱɟɧɢɟ� ɤɨɥɢɱɟɫɬɜɚ� ɚɜɬɨɬɪɚɧɫɩɨɪɬɚ� ɧɚ� ɞɨɪɨɝɚɯ� ɹɜɥɹɸɬɫɹ� ɩɪɢɱɢɧɚɦɢ�
ɩɨɜɵɲɟɧɢɹ� ɭɪɨɜɧɹ� ɡɚɝɪɹɡɧɟɧɢɹ� ɚɬɦɨɫɮɟɪɧɨɝɨ� ɜɨɡɞɭɯɚ�� Ʉ� ɡɚɝɪɹɡɧɹɸɳɢɦ�
ɜɟɳɟɫɬɜɚɦ�ɨɬɧɨɫɹɬɫɹ�ɬɜɟɪɞɵɟ�ɱɚɫɬɢɰɵ��ɨɤɫɢɞ�ɢ�ɞɢɨɤɫɢɞ�ɭɝɥɟɪɨɞɚ��ɞɢɨɤɫɢɞ�
ɫɟɪɵ�� ɫɟɪɨɜɨɞɨɪɨɞ� ɢ� ɬ�ɞ�� Ʉɨɧɰɟɧɬɪɚɰɢɹ� ɞɚɧɧɵɯ� ɜɪɟɞɧɵɯ� ɩɪɢɦɟɫɟɣ� ɜ�
ɚɬɦɨɫɮɟɪɟ� ɜ� ɡɧɚɱɢɬɟɥɶɧɨɣ� ɫɬɟɩɟɧɢ� ɡɚɜɢɫɢɬ� ɨɬ� ɬɟɦɩɟɪɚɬɭɪɧɨ-ɜɥɚɠɧɨɫɬɧɵɯ�
ɯɚɪɚɤɬɟɪɢɫɬɢɤ�� ɜɟɬɪɨɜɨɣ� ɨɛɫɬɚɧɨɜɤɢ�� ɧɚɥɢɱɢɹ� ɨɫɚɞɤɨɜ� ɢ� ɬ�ɞ�� >��� �@�� Ʉ�
ɩɪɢɦɟɪɭ�� ɜɨɡɧɢɤɧɨɜɟɧɢɟ� ɬɭɦɚɧɨɜ�� ɯɚɪɚɤɬɟɪɢɡɭɟɦɵɯ� ɜɵɫɨɤɢɦ� ɫɨɞɟɪɠɚɧɢɟɦ�
ɜɨɞɹɧɨɝɨ� ɩɚɪɚ�� ɨɫɥɨɠɧɹɟɬ� ɪɚɫɫɟɹɧɢɟ� ɡɚɝɪɹɡɧɹɸɳɢɯ� ɜɟɳɟɫɬɜ�� Ɍɟɪɦɢɱɟɫɤɢɟ�
ɢɧɜɟɪɫɢɢ� ɫɩɨɫɨɛɫɬɜɭɸɬ� ɫɤɨɩɥɟɧɢɸ� ɡɚɝɪɹɡɧɢɬɟɥɟɣ� ɜ� ɩɪɢɡɟɦɧɨɦ� ɫɥɨɟ��
ɉɨɜɵɲɟɧɢɟ�ɬɟɦɩɟɪɚɬɭɪɵ�ɜɨɡɞɭɯɚ�ɩɪɢɜɨɞɢɬ�ɤ�ɪɚɡɪɭɲɟɧɢɸ�ɡɚɞɟɪɠɢɜɚɸɳɟɝɨ�
ɫɥɨɹ� ɱɬɨ� ɫɩɨɫɨɛɫɬɜɭɟɬ� ɫɧɢɠɟɧɢɸ� ɭɪɨɜɧɹ� ɡɚɝɪɹɡɧɟɧɢɹ� ɩɪɢɡɟɦɧɨɝɨ� ɫɥɨɹ�
ɚɬɦɨɫɮɟɪɵ�>�@� 

ɉɪɨɝɧɨɫɬɢɱɟɫɤɚɹ� ɢɧɮɨɪɦɚɰɢɹ� ɨɛ� ɭɤɚɡɚɧɧɵɯ� ɦɟɬɟɨɪɨɥɨɝɢɱɟɫɤɢɯ�
ɯɚɪɚɤɬɟɪɢɫɬɢɤɚɯ� ɩɨɡɜɨɥɹɟɬ� ɜɵɩɨɥɧɢɬɶ� ɡɚɛɥɚɝɨɜɪɟɦɟɧɧɭɸ� ɨɰɟɧɤɭ� ɭɫɥɨɜɢɣ�
ɪɚɫɩɪɟɞɟɥɟɧɢɹ� ɡɚɝɪɹɡɧɢɬɟɥɟɣ� ɩɪɢ� ɨɪɝɚɧɢɡɚɰɢɢ� ɦɨɧɢɬɨɪɢɧɝɚ� ɚɬɦɨɫɮɟɪɵ��
Ⱦɥɹ� ɫɨɫɬɚɜɥɟɧɢɹ� ɬɨɱɧɵɯ� ɢ� ɧɚɞɟɠɧɵɯ� ɩɪɨɝɧɨɡɨɜ� ɩɨɝɨɞɵ� ɧɟɨɛɯɨɞɢɦɚ�
ɤɜɚɥɢɮɢɰɢɪɨɜɚɧɧɚɹ�ɩɨɞɝɨɬɨɜɤɚ�ɫɩɟɰɢɚɥɢɫɬɨɜ-ɦɟɬɟɨɪɨɥɨɝɨɜ��ɇɚɪɹɞɭ�ɫ�ɷɬɢɦ�
ɩɨɜɵɲɟɧɢɟ�ɤɚɱɟɫɬɜɚ�ɩɪɨɝɧɨɡɢɪɨɜɚɧɢɹ�ɷɤɨɥɨɝɢɱɟɫɤɨɝɨ�ɫɨɫɬɨɹɧɢɹ�ɚɬɦɨɫɮɟɪɵ�
ɦɨɠɟɬ� ɛɵɬɶ� ɫɜɹɡɚɧɨ� ɫ� ɢɫɩɨɥɶɡɨɜɚɧɢɟɦ� ɦɟɬɨɞɨɜ� ɬɟɯɧɢɱɟɫɤɨɝɨ� ɚɧɚɥɢɡɚ��
ɩɨɡɜɨɥɹɸɳɢɯ� ɞɚɠɟ� ɩɪɢ� ɨɬɫɭɬɫɬɜɢɢ� ɫɩɟɰɢɚɥɶɧɵɯ� ɡɧɚɧɢɣ� ɨɩɪɟɞɟɥɹɬɶ�
ɨɠɢɞɚɟɦɵɟ� ɢɡɦɟɧɟɧɢɹ� ɦɟɬɟɨɪɨɥɨɝɢɱɟɫɤɢɯ� ɩɚɪɚɦɟɬɪɨɜ� ɢ�� ɫɥɟɞɨɜɚɬɟɥɶɧɨ��
ɩɨɥɭɱɚɬɶ�ɩɪɟɞɜɚɪɢɬɟɥɶɧɵɟ�ɨɰɟɧɤɢ�ɤɨɧɰɟɧɬɪɚɰɢɢ�ɩɪɢɦɟɫɟɣ�ɜ�ɜɨɡɞɭɯɟ�>����@�� 

ɂɫɯɨɞɹ� ɢɡ� ɜɵɲɟɫɤɚɡɚɧɧɨɝɨ�� ɰɟɥɶɸ� ɪɚɛɨɬɵ� ɹɜɥɹɟɬɫɹ� ɪɚɡɪɚɛɨɬɤɚ�
ɫɩɨɫɨɛɚ� ɩɪɨɝɧɨɡɢɪɨɜɚɧɢɹ� ɦɟɬɟɨɪɨɥɨɝɢɱɟɫɤɢɯ� ɭɫɥɨɜɢɣ�� ɨɤɚɡɵɜɚɸɳɢɯ�
ɜɥɢɹɧɢɟ�ɧɚ�ɤɨɧɰɟɧɬɪɚɰɢɸ�ɡɚɝɪɹɡɧɹɸɳɢɯ�ɜɟɳɟɫɬɜ�ɜ�ɚɬɦɨɫɮɟɪɟ��ɧɚ�ɨɫɧɨɜɟ�
ɝɪɚɮɢɱɟɫɤɢɯ�ɮɢɝɭɪ�ɮɢɤɫɢɪɨɜɚɧɧɨɣ�ɞɥɢɧɵ�ɢ�ɨɰɟɧɤɚ�ɟɝɨ�ɭɫɩɟɲɧɨɫɬɢ�� 
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ȼ� ɨɫɧɨɜɭ� ɩɪɟɞɥɨɠɟɧɧɨɝɨ� ɫɩɨɫɨɛɚ ɩɨɥɨɠɟɧɵ� ɩɪɢɧɰɢɩɵ� ɬɟɨɪɢɢ�
ɬɟɯɧɢɱɟɫɤɨɝɨ� ɚɧɚɥɢɡɚ�� ɡɚɤɥɸɱɚɸɳɢɟɫɹ� ɜ� ɢɫɩɨɥɶɡɨɜɚɧɢɢ� ɧɚɤɨɩɥɟɧɧɨɝɨ�
ɢɫɬɨɪɢɱɟɫɤɨɝɨ� ɨɩɵɬɚ� ɫɮɨɪɦɢɪɨɜɚɧɧɨɝɨ� ɜɪɟɦɟɧɧɨɝɨ� ɪɹɞɚ� ɩɪɨɝɧɨɡɢɪɭɟɦɨɣ�
ɚɬɦɨɫɮɟɪɧɨɝɨ� ɩɚɪɚɦɟɬɪɚ� >�@�� ȼ� ɤɚɱɟɫɬɜɟ� ɢɫɯɨɞɧɵɯ� ɦɚɬɟɪɢɚɥɨɜ� ɩɪɢ�
ɪɚɡɪɚɛɨɬɤɟ� ɧɨɜɨɝɨ� ɩɨɞɯɨɞɚ� ɤ� ɩɪɨɝɧɨɡɢɪɨɜɚɧɢɸ� ɦɟɬɟɨɪɨɥɨɝɢɱɟɫɤɢɯ�
ɭɫɥɨɜɢɣ�� ɨɤɚɡɵɜɚɸɳɢɯ� ɜɥɢɹɧɢɟ� ɧɚ� ɪɚɫɩɪɨɫɬɪɚɧɟɧɢɟ� ɡɚɝɪɹɡɧɹɸɳɢɯ�
ɜɟɳɟɫɬɜ�� ɢɫɩɨɥɶɡɨɜɚɥɢɫɶ� ɚɪɯɢɜɧɵɟ� ɞɚɧɧɵɟ� ɧɚɛɥɸɞɟɧɢɣ� ɡɚ� ɬɟɦɩɟɪɚɬɭɪɨɣ�
ɜɨɡɞɭɯɚ�ɧɚ�ɫɬɚɧɰɢɢ�ɑɟɪɬɨɜɢɰɤɨɟ��ɝ��ȼɨɪɨɧɟɠ��ɜ�ɩɟɪɢɨɞ�����-����ɝɝ�� 

ɋ� ɢɫɩɨɥɶɡɨɜɚɧɢɟɦ� ɩɨɥɭɱɟɧɧɨɣ� ɚɪɯɢɜɧɨɣ� ɜɵɛɨɪɤɢ� ɛɵɥɚ� ɜɵɩɨɥɧɟɧɚ�
ɢɞɟɧɬɢɮɢɤɚɰɢɹ� ɫɬɪɭɤɬɭɪɵ� ɦɟɬɟɨɪɨɥɨɝɢɱɟɫɤɨɣ� ɦɨɞɟɥɢ ɜɪɟɦɟɧɧɨɝɨ ɪɹɞɚ�
ɩɪɢɡɟɦɧɨɣ� ɬɟɦɩɟɪɚɬɭɪɵ ɜɨɡɞɭɯɚ ɧɚ� ɨɫɧɨɜɟ� ɝɪɚɮɢɱɟɫɤɢɯ� ɮɢɝɭɪ�
ɮɢɤɫɢɪɨɜɚɧɧɨɣ� ɞɥɢɧɵ �ɉɆɌɝ��� Ʉɚɠɞɵɣ ɩɚɬɬɟɪɧ ɫɬɪɨɢɥɫɹ� ɩɨɷɥɟɦɟɧɬɧɨ��
ɉɨɞ� ɷɥɟɦɟɧɬɨɦ� ɝɪɚɮɢɱɟɫɤɨɣ� ɮɢɝɭɪɵ ɜ� ɞɚɧɧɨɦ� ɫɥɭɱɚɟ� ɩɨɧɢɦɚɥɨɫɶ�
ɪɚɡɧɨɫɬɧɨɟ� ɨɬɧɨɲɟɧɢɟ� ɦɟɠɞɭ� ɫɨɫɟɞɧɢɦɢ� ɬɨɱɤɚɦɢ� ɜɪɟɦɟɧɧɨɝɨ� ɪɹɞɚ�
ɡɧɚɱɟɧɢɣ�ɬɟɦɩɟɪɚɬɭɪɵ�ɜɨɡɞɭɯɚ. 

ȼɫɟ� ɱɢɫɥɨɜɵɟ� ɡɧɚɱɟɧɢɹ� ɷɥɟɦɟɧɬɨɜ ɝɪɚɮɢɱɟɫɤɢɯ� ɮɢɝɭɪ� ɛɵɥɢ 
ɡɚɦɟɧɟɧɵ�ɧɨɦɟɪɧɵɦɢ�ɨɛɨɡɧɚɱɟɧɢɹɦɢ�ɫ�ɭɱɟɬɨɦ�ɫɮɨɪɦɢɪɨɜɚɧɧɵɯ�ɝɪɚɞɚɰɢɣ. 
ȼɫɟ�ɝɪɚɞɚɰɢɢ�ɮɨɪɦɢɪɨɜɚɥɢɫɶ�ɤɚɤ�ɪɚɜɧɨɭɞɚɥɟɧɧɵɟ�ɫ�ɢɧɬɟɪɜɚɥɨɦ�ɜ�3 0ɋ��ȼ�
ɬɚɛɥɢɰɟ� �� ɩɪɟɞɫɬɚɜɥɟɧ� ɫɯɟɦɚ� ɩɟɪɟɯɨɞɚ ɤ� ɧɨɦɟɪɧɵɦ� ɨɛɨɡɧɚɱɟɧɢɹɦ�
ɷɥɟɦɟɧɬɨɜ�ɝɪɚɮɢɱɟɫɤɢɯ�ɮɢɝɭɪ� 

 
Ɍɚɛɥɢɰɚ�� 

ɉɟɪɟɯɨɞ�ɷɥɟɦɟɧɬɨɜ�ɝɪɚɮɢɱɟɫɤɢɯ�ɮɢɝɭɪ�ɤ�ɧɨɦɟɪɧɵɦ�ɨɛɨɡɧɚɱɟɧɢɹɦ 
ʋ ɇɨɦɟɪɧɵɟ�ɨɛɨɡɧɚɱɟɧɢɹ Ƚɪɚɞɚɰɢɢ Ɍɟɧɞɟɧɰɢɹ ɦɟɬɟɨɜɟɥɢɱɢɧɵ 
1 ©-�ª (-��-4,5) ɪɟɡɤɨɟ�ɩɨɧɢɠɟɧɢɟ 
2 ©-�ª [-4,5;-1,5] ɩɨɧɢɠɟɧɢɟ 
3 ©�ª (-1,5;+1,5) ɪɨɜɧɵɣ�ɯɨɞ 
4 ©��ª [+1,5;+4,5] ɩɨɜɵɲɟɧɢɟ 
5 ©��ª ��������� ɪɟɡɤɨɟ�ɩɨɜɵɲɟɧɢɟ 

 
ȼ� ɨɫɧɨɜɭ� ɩɪɟɞɥɨɠɟɧɧɨɣ� ɦɨɞɟɥɢ� ɩɨɥɨɠɟɧɵ� ɩɚɬɬɟɪɧɵ� ɧɨɜɨɝɨ� ɬɢɩɚ�

ɡɚɞɚɜɚɟɦɨɣ� ɞɥɢɧɵ. ɉɪɢɦɟɪɵ� ɬɚɤɢɯ� ɮɢɝɭɪ�� ɫɨɫɬɨɹɳɢɯ� ɢɡ� ��� �� ɢ� �� ɬɨɱɟɤ��
ɩɪɟɞɫɬɚɜɥɟɧɵ�ɧɚ�ɪɢɫɭɧɤɟ��� 

 

 
Ɋɢɫ�����ɉɪɢɦɟɪɵ�ɝɪɚɮɢɱɟɫɤɢɯ�ɮɢɝɭɪ�ɡɚɞɚɧɧɨɣ�ɲɢɪɢɧɵ 

ɜ���ɬɨɱɤɢ��ɚ�����ɬɨɱɤɢ��ɛ��ɢ���ɬɨɱɟɤ��ɜ� 
 

Ⱦɥɹ� ɢɫɩɨɥɶɡɨɜɚɧɢɹ� ɩɚɬɬɟɪɧɨɜ� ɫ� ɮɢɤɫɢɪɨɜɚɧɧɵɦ� ɤɨɥɢɱɟɫɬɜɨɦ� ɬɨɱɟɤ�
ɩɪɢ� ɩɪɨɝɧɨɡɢɪɨɜɚɧɢɢ� ɢɡɦɟɧɟɧɢɣ� ɡɧɚɱɟɧɢɣ� ɬɟɦɩɟɪɚɬɭɪɵ� ɜɨɡɞɭɯɚ�
ɧɟɨɛɯɨɞɢɦɨ� ɛɵɥɨ� ɭɫɬɚɧɨɜɢɬɶ� ɡɚɤɨɧɨɦɟɪɧɨɫɬɢ�� ɯɚɪɚɤɬɟɪɧɵɟ� ɞɥɹ� ɬɨɣ� ɢɥɢ�
ɢɧɨɣ�ɜɨɡɧɢɤɚɸɳɟɣ�ɧɚ�ɜɪɟɦɟɧɧɨɦ�ɪɹɞɟ�ɝɪɚɮɢɱɟɫɤɨɣ�ɮɢɝɭɪɵ�� 
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ɇɚ� ɨɫɧɨɜɟ� ɩɨɥɭɱɟɧɧɵɯ� ɩɚɬɬɟɪɧɨɜ� ɛɵɥ� ɪɚɡɪɚɛɨɬɚɧ� ɩɪɨɝɪɚɦɦɧɵɣ�
ɩɪɨɞɭɤɬ�� ɨɩɢɫɵɜɚɸɳɢɣ� ɉɆɌɝ� ɪɚɫɫɦɚɬɪɢɜɚɟɦɨɣ� ɦɟɬɟɨɪɨɥɨɝɢɱɟɫɤɨɣ�
ɜɟɥɢɱɢɧɵ �ɪɢɫɭɧɨɤ���� 

 

 
Ɋɢɫ�����ɉɆɌɝ�ɞɥɹ���ɬɨɱɟɤ 

 

ȼ�ɤɚɱɟɫɬɜɟ�ɢɫɯɨɞɧɵɯ�ɩɚɪɚɦɟɬɪɨɜ�ɜ�ɪɚɡɪɚɛɨɬɚɧɧɨɦ�ɩɪɨɝɧɨɫɬɢɱɟɫɤɨɦ�
ɫɩɨɫɨɛɟ� ɢɫɩɨɥɶɡɭɟɬɫɹ� ɤɨɪɨɬɤɢɣ� ɪɹɞ� ɢɡ� ɩɨɫɥɟɞɨɜɚɬɟɥɶɧɵɯ� ɧɚɛɥɸɞɟɧɢɣ� ɡɚ�
ɬɟɦɩɟɪɚɬɭɪɨɣ� ɜɨɡɞɭɯɚ� ɭ� ɡɟɦɥɢ�ȼɵɯɨɞɧɵɟ� ɞɚɧɧɵɟ� ɨɬɨɛɪɚɠɚɸɬɫɹ� ɜ� ɜɢɞɟ�
ɩɪɨɝɧɨɫɬɢɱɟɫɤɨɣ�ɝɪɚɞɚɰɢɢ�. 

ȼ� ɯɨɞɟ� ɢɫɫɥɟɞɨɜɚɧɢɣ� ɩɪɢ� ɩɨɫɥɟɞɨɜɚɬɟɥɶɧɨɦ� ɭɜɟɥɢɱɟɧɢɢ� ɞɥɢɧɵ 
ɝɪɚɮɢɱɟɫɤɨɣ�ɮɢɝɭɪɵ�ɛɵɥɢ�ɩɨɥɭɱɟɧɵ�ɉɆɌɝ�ɞɥɹ���ɬɨɱɟɤ����ɬɨɱɟɤ����ɬɨɱɟɤ�ɢ�
��ɬɨɱɟɤ� 

ɇɚ� ɫɥɟɞɭɸɳɟɦ� ɷɬɚɩɟ� ɢɫɫɥɟɞɨɜɚɧɢɣ� ɞɥɹ� ɨɰɟɧɤɢ� ɭɫɩɟɲɧɨɫɬɢ�
ɩɪɚɤɬɢɱɟɫɤɨɝɨ� ɩɪɢɦɟɧɟɧɢɹ� ɩɪɟɞɥɨɠɟɧɧɨɝɨ� ɩɨɞɯɨɞɚ� ɤ� ɩɪɨɝɧɨɡɢɪɨɜɚɧɢɸ�
ɩɪɢɡɟɦɧɨɣ� ɬɟɦɩɟɪɚɬɭɪɵ� ɜɨɡɞɭɯɚ�� ɛɵɥɚ� ɫɮɨɪɦɢɪɨɜɚɧɚ� ɤɨɧɬɪɨɥɶɧɚɹ�
ɜɵɛɨɪɨɱɧɚɹ�ɫɨɜɨɤɭɩɧɨɫɬɶ�ɧɚ�ɨɫɧɨɜɟ�ɚɪɯɢɜɧɨɝɨ�ɦɚɬɟɪɢɚɥɚ�ɦɟɬɟɨɪɨɥɨɝɢɱɟɫɤɨɣ�
ɫɬɚɧɰɢɢ�ɑɟɪɬɨɜɢɰɤɨɟ��ɝ��ȼɨɪɨɧɟɠ��ɜ�ɩɟɪɢɨɞ�����-����ɝɝ� 

ɏɚɪɚɤɬɟɪɢɫɬɢɤɢ� ɦɨɞɟɥɟɣ ɉɆɌɝ� ɞɥɹ� �� ɬɨɱɟɤ�� �� ɬɨɱɟɤ�� �� ɬɨɱɟɤ� ɢ� ��
ɬɨɱɟɤ��ɚ�ɬɚɤɠɟ�ɫɜɟɞɟɧɢɹ�ɨɛ�ɨɩɪɚɜɞɵɜɚɟɦɨɫɬɢ�ɩɪɨɝɧɨɡɨɜ�ɬɟɦɩɟɪɚɬɭɪɵ�ɧɚ�ɢɯ�
ɨɫɧɨɜɟ� ɩɪɟɞɫɬɚɜɥɟɧɵ� ɜ� ɬɚɛɥɢɰɟ� ��� ȼɵɛɪɚɧɧɵɣ� ɤɪɢɬɟɪɢɣ� ɭɫɩɟɲɧɨɫɬɢ�
ɪɚɫɫɱɢɬɵɜɚɥɫɹ�ɜ�ɫɨɨɬɜɟɬɫɬɜɢɢ�ɫ�ɩ���������ɊȾ����������-91 [6].  

 
Ɍɚɛɥɢɰɚ�2 

ɏɚɪɚɤɬɟɪɢɫɬɢɤɢ�ɩɪɨɝɧɨɫɬɢɱɟɫɤɢɟ�ɦɨɞɟɥɟɣ�ɉɆɌɝ 
ʋ Ɍɢɩ�ɦɨɞɟɥɢ Ⱦɥɢɧɚ ɝɪɚɮɢɱɟɫɤɨɣ�

ɮɢɝɭɪɵ 
Ʉɨɥɢɱɟɫɬɜɨ�

ɜɢɞɨɜ�ɩɚɬɬɟɪɧɨɜ 
Ɉɩɪɚɜɞɵɜɚɟɦɨɫɬɶ 

ɩɪɨɝɧɨɡɨɜ 
Ɍɟɦɩɟɪɚɬɭɪɚ�ɜɨɡɞɭɯɚ� 

1 ɉɆɌɝ�ɞɥɹ���ɬɨɱɟɤ 3 25 72% 
2 ɉɆɌɝ�ɞɥɹ���ɬɨɱɟɤ 4 125 80% 
3 ɉɆɌɝ�ɞɥɹ���ɬɨɱɟɤ 5 625 87% 
4 ɉɆɌɝ�ɞɥɹ���ɬɨɱɟɤ 6 3125 82% 

 

ɍɫɥɨɠɧɟɧɢɟ� ɉɆɌɝ� ɩɨɡɜɨɥɢɥɨ� ɩɨɜɵɫɢɬɶ� ɤɚɱɟɫɬɜɨ� ɩɪɨɝɧɨɫɬɢɱɟɫɤɨɣ�
ɢɧɮɨɪɦɚɰɢɢ�� ɇɚɢɛɨɥɶɲɚɹ� ɨɩɪɚɜɞɵɜɚɟɦɨɫɬɶ� ɩɪɨɝɧɨɡɨɜ� ɬɟɦɩɟɪɚɬɭɪɵ�
ɜɨɡɞɭɯɚ�ɛɵɥɚ�ɞɨɫɬɢɝɧɭɬɚ�ɩɪɢ�ɢɫɩɨɥɶɡɨɜɚɧɢɢ ɉɆɌɝ�ɞɥɹ���ɬɨɱɟɤ�ɢ�ɫɨɫɬɚɜɢɥɚ�
�����Ɉɞɧɚɤɨ��ɩɪɢ�ɞɚɥɶɧɟɣɲɟɦ�ɭɜɟɥɢɱɟɧɢɢ�ɲɢɪɢɧɵ�ɮɢɝɭɪɵ�ɧɚɛɥɸɞɚɥɨɫɶ�
ɫɧɢɠɟɧɢɟ� ɤɚɱɟɫɬɜɚ� ɩɪɨɝɧɨɫɬɢɱɟɫɤɨɣ� ɢɧɮɨɪɦɚɰɢɢ� ɨ� ɪɚɫɫɦɚɬɪɢɜɚɟɦɨɣ�
ɤɥɢɦɚɬɢɱɟɫɤɨɣ�ɯɚɪɚɤɬɟɪɢɫɬɢɤɟ��ɉɆɌɝ�ɞɥɹ���ɬɨɱɟɤ�± 82%). 

Ⱦɚɧɧɵɟ� ɫɪɚɜɧɢɬɟɥɶɧɨɝɨ� ɚɧɚɥɢɡɚ� ɨɩɪɚɜɞɚɜɲɢɯɫɹ� ɩɪɨɝɧɨɡɨɜ� ɩɪɢ�
ɢɫɩɨɥɶɡɨɜɚɧɢɢ�ɦɨɞɟɥɟɣ�ɉɆɌɝ� ɞɥɹ� �� ɬɨɱɟɤ� ɢ� ɢɧɫɬɪɭɦɟɧɬɨɜ� ɬɟɯɧɢɱɟɫɤɨɝɨ�
ɚɧɚɥɢɡɚ�ɩɪɟɞɫɬɚɜɥɟɧɵ�ɜ�ɬɚɛɥɢɰɟ�� [7]. 
  



78 
 

Ɍɚɛɥɢɰɚ�� 
ɋɪɚɜɧɢɬɟɥɶɧɵɣ�ɚɧɚɥɢɡ�ɨɩɪɚɜɞɚɜɲɢɯɫɹ�ɩɪɨɝɧɨɡɨɜ�ɩɪɢ�ɢɫɩɨɥɶɡɨɜɚɧɢɢ�ɉɆɌɝ�ɞɥɹ���ɬɨɱɟɤ�

ɢ�ɷɥɟɦɟɧɬɨɜ�ɬɟɯɧɢɱɟɫɤɨɝɨ�ɚɧɚɥɢɡɚ 

ʋ Ɇɨɞɟɥɶ Ⱦɥɢɧɚ 
ɮɢɝɭɪɵ 

ɉɨ�ɨɬɧɨɲɟɧɢɸ�
ɤ�ɢɧɞɢɤɚɬɨɪɭ�

MACD 

ɉɨ�ɨɬɧɨɲɟɧɢɸ�ɤ�
ɢɧɞɢɤɚɬɨɪɭ�MACD-

ɝɢɫɬɨɝɪɚɦɦ 

ɉɨ�ɨɬɧɨɲɟɧɢɸ�
ɤ ɫɭɳɟɫɬɜɭɸɳɢɦ�

ɩɚɬɬɟɪɧɚɦ 
 Ɍɟɦɩɟɪɚɬɭɪɚ�ɜɨɡɞɭɯɚ 
1 ɉɆɌɝ�ɞɥɹ���ɬɨɱɟɤ 5 14% 12% 7% 

 
ɍɫɬɚɧɨɜɥɟɧɨ�� ɱɬɨ� ɩɪɢ� ɢɫɩɨɥɶɡɨɜɚɧɢɢ� ɉɆɌɝ� ɞɥɹ� �� ɬɨɱɟɤ� ɭɞɚɥɨɫɶ�

ɩɨɜɵɫɢɬɶ� ɨɩɪɚɜɞɵɜɚɟɦɨɫɬɶ� ɩɪɨɝɧɨɡɨɜ� ɪɚɫɫɦɚɬɪɢɜɚɟɦɨɣ�
ɦɟɬɟɨɪɨɥɨɝɢɱɟɫɤɨɣ�ɜɟɥɢɱɢɧɵ ɧɚ��-����ɩɨ�ɨɬɧɨɲɟɧɢɸ�ɤ�ɩɪɨɝɧɨɫɬɢɱɟɫɤɢɦ�
ɫɩɨɫɨɛɚɦ�ɧɚ�ɨɫɧɨɜɟ�ɩɪɟɞɥɨɠɟɧɧɵɯ�ɢɧɫɬɪɭɦɟɧɬɨɜ�ɬɟɯɧɢɱɟɫɤɨɝɨ�ɚɧɚɥɢɡɚ� 

Ɍɚɤɢɦ� ɨɛɪɚɡɨɦ�� ɜ� ɯɨɞɟ� ɩɪɨɜɨɞɢɦɨɝɨ� ɢɫɫɥɟɞɨɜɚɧɢɹ� ɛɵɥ� ɪɚɡɪɚɛɨɬɚɧ�
ɫɩɨɫɨɛ� ɩɪɨɝɧɨɡɢɪɨɜɚɧɢɹ� ɬɟɦɩɟɪɚɬɭɪɵ� ɜɨɡɞɭɯɚ� ɧɚ� ɨɫɧɨɜɟ� ɝɪɚɮɢɱɟɫɤɢɯ�
ɮɢɝɭɪ� ɮɢɤɫɢɪɨɜɚɧɧɨɣ� ɞɥɢɧɵ�� ɉɨɥɭɱɟɧɧɵɣ� ɫɩɨɫɨɛ� ɞɨɫɬɚɬɨɱɧɨ� ɩɪɨɫɬ� ɜ�
ɩɪɢɦɟɧɟɧɢɢ� ɢ� ɦɨɠɟɬ� ɛɵɬɶ� ɢɫɩɨɥɶɡɨɜɚɧ� ɩɪɢ� ɦɨɧɢɬɨɪɢɧɝɟ� ɚɬɦɨɫɮɟɪɵ� ɛɟɡ�
ɫɩɟɰɢɚɥɶɧɨɣ� ɦɟɬɟɨɪɨɥɨɝɢɱɟɫɤɨɣ� ɩɨɞɝɨɬɨɜɤɢ�� Ɉɛɳɚɹ� ɨɩɪɚɜɞɵɜɚɟɦɨɫɬɶ�
ɩɪɨɝɧɨɡɢɪɨɜɚɧɢɹ� ɬɟɦɩɟɪɚɬɭɪɵ� ɜɨɡɞɭɯɚ� ɩɪɢ� ɢɫɩɨɥɶɡɨɜɚɧɢɢ� ɉɆɌɝ� ɞɥɹ� ��
ɬɨɱɟɤ�� ɩɪɟɜɵɫɢɥɚ� ����� ɂɫɩɨɥɶɡɨɜɚɧɢɟ� ɫɩɨɫɨɛɚ� ɧɚ� ɨɫɧɨɜɟ� ɝɪɚɮɢɱɟɫɤɢɯ�
ɮɢɝɭɪ� ɮɢɤɫɢɪɨɜɚɧɧɨɣ� ɞɥɢɧɵ� ɩɨɡɜɨɥɹɟɬ� ɩɨɜɵɫɢɬɶ� ɨɩɪɚɜɞɵɜɚɟɦɨɫɬɶ�
ɩɪɨɝɧɨɡɨɜ� ɡɧɚɱɟɧɢɣ� ɬɟɦɩɟɪɚɬɭɪɵ ɜɨɡɞɭɯɚ�� ɧɟɨɛɯɨɞɢɦɨɣ� ɩɪɢ� ɜɵɹɜɥɟɧɢɢ�
ɬɟɪɦɢɱɟɫɤɨɣ�ɢɧɜɟɪɫɢɢ�ɢ�ɪɚɫɱɟɬɟ�ɜɪɟɦɟɧɢ�ɟɟ�ɪɚɡɪɭɲɟɧɢɹ��ɩɨ�ɫɪɚɜɧɟɧɢɸ�ɫ�
ɪɚɧɟɟ�ɢɫɩɨɥɶɡɭɟɦɵɦɢ.  
 

Ʌɢɬɟɪɚɬɭɪɚ 
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Ⱥ�Ⱥ��Ɏɨɦɢɧɚ��Ⱥ�Ɇ��Ɍɚɪɚɫɟɧɤɨ 
 

ɋɚɪɚɬɨɜɫɤɢɣ�ɝɨɫɭɞɚɪɫɬɜɟɧɧɵɣ�ɬɟɯɧɢɱɟɫɤɢɣ�ɭɧɢɜɟɪɫɢɬɟɬ�ɢɦɟɧɢ�Ƚɚɝɚɪɢɧɚ�ɘ�Ⱥ� 
 

ɈȻɊȺɓȿɇɂȿ�ɋ�ɈɌɏɈȾȺɆɂ ɇȺ�ɉɊȿȾɉɊɂəɌɂɂ� 
ɀȿɅȿɁɇɈȾɈɊɈɀɇɈɃ�ɈɌɊȺɋɅɂ 

 
ɉɪɨɚɧɚɥɢɡɢɪɨɜɚɧɨ� ɨɛɪɚɡɨɜɚɧɢɟ�� ɪɚɡɦɟɳɟɧɢɟ� ɢ� ɭɬɢɥɢɡɚɰɢɹ� ɩɪɨɢɡɜɨɞɫɬɜɟɧɧɵɯ�

ɨɬɯɨɞɨɜ� ɩɪɟɞɩɪɢɹɬɢɹ� ɠɟɥɟɡɧɨɞɨɪɨɠɧɨɣ� ɨɬɪɚɫɥɢ�� ɍɫɬɚɧɨɜɥɟɧɨ�� ɱɬɨ ɞɟɹɬɟɥɶɧɨɫɬɶ�
ɩɪɟɞɩɪɢɹɬɢɹ� ɫɨɨɬɜɟɬɫɬɜɭɟɬ� ɩɪɢɪɨɞɨɨɯɪɚɧɧɨɦɭ� ɡɚɤɨɧɨɞɚɬɟɥɶɫɬɜɭ� ɢ� ɬɪɟɛɨɜɚɧɢɹɦ� ɜ�
ɨɛɥɚɫɬɢ�ɷɤɨɥɨɝɢɱɟɫɤɨɣ�ɛɟɡɨɩɚɫɧɨɫɬɢ� 

Ʉɥɸɱɟɜɵɟ� ɫɥɨɜɚ�� ɨɛɪɚɳɟɧɢɟ� ɫ� ɨɬɯɨɞɚɦɢ�� ɩɪɢɪɨɞɨɨɯɪɚɧɧɨɟ� ɡɚɤɨɧɨɞɚɬɟɥɶɫɬɜɨ��
ɠɟɥɟɡɧɨɞɨɪɨɠɧɚɹ�ɨɬɪɚɫɥɶ� 
 

Ⱦɥɹ� ɥɸɛɨɣ� ɩɪɢɪɨɞɧɨɣ� ɷɤɨɥɨɝɢɱɟɫɤɨɣ� ɫɢɫɬɟɦɵ� ɠɟɥɟɡɧɚɹ� ɞɨɪɨɝɚ� ± 
ɱɭɠɟɪɨɞɧɵɣ�ɷɥɟɦɟɧɬ��ɀɟɥɟɡɧɵɟ�ɞɨɪɨɝɢ�ɞɥɹ�ɫɜɨɟɝɨ�ɫɬɪɨɢɬɟɥɶɫɬɜɚ�ɬɪɟɛɭɸɬ�
ɨɬɱɭɠɞɟɧɢɹ�ɡɧɚɱɢɬɟɥɶɧɵɯ�ɬɟɪɪɢɬɨɪɢɣ��ɧɚ�ɤɨɬɨɪɵɯ�ɩɪɢɪɨɞɧɵɟ�ɫɨɨɛɳɟɫɬɜɚ�
ɩɨɥɧɨɫɬɶɸ� ɪɚɡɪɭɲɚɸɬɫɹ�� Ɉɛɲɢɪɧɵɟ� ɡɨɧɵ� ɜɞɨɥɶ� ɠɟɥɟɡɧɵɯ� ɞɨɪɨɝ�
ɢɫɩɵɬɵɜɚɸɬ�ɢɯ�ɧɟɩɨɫɪɟɞɫɬɜɟɧɧɨɟ�ɜɥɢɹɧɢɟ��ɡɞɟɫɶ�ɮɨɪɦɢɪɭɸɬɫɹ�ɩɪɢɪɨɞɧɵɟ�
ɫɨɨɛɳɟɫɬɜɚ� ɢɡ� ɜɢɞɨɜ�� ɞɨɫɬɚɬɨɱɧɨ� ɬɨɥɟɪɚɧɬɧɵɯ� ɤ� ɡɚɝɪɹɡɧɟɧɢɸ�
ɚɬɦɨɫɮɟɪɧɨɝɨ�ɜɨɡɞɭɯɚ�ɢ�ɮɚɤɬɨɪɭ�ɲɭɦɨɜɨɝɨ�ɢ�ɜɢɛɪɚɰɢɨɧɧɨɝɨ�ɡɚɝɪɹɡɧɟɧɢɹ�>�@� 

ɋɬɪɨɢɬɟɥɶɫɬɜɨ��ɷɤɫɩɥɭɚɬɚɰɢɹ�ɠɟɥɟɡɧɵɯ�ɞɨɪɨɝ�ɢ�ɩɨɞɜɢɠɧɨɝɨ�ɫɨɫɬɚɜɚ�
ɨɤɚɡɵɜɚɟɬ� ɨɬɪɢɰɚɬɟɥɶɧɨɟ� ɜɨɡɞɟɣɫɬɜɢɟ� ɧɚ� ɨɤɪɭɠɚɸɳɭɸ� ɫɪɟɞɭ�� ȼɨ� ɦɧɨɝɢɯ�
ɫɥɭɱɚɹɯ�ɨɫɬɚɸɬɫɹ ɧɟ�ɪɟɲɟɧɧɵɦɢ�ɩɪɨɛɥɟɦɵ�ɨɛɟɡɜɪɟɠɢɜɚɧɢɹ�ɢ�ɡɚɯɨɪɨɧɟɧɢɹ�
ɨɬɯɨɞɨɜ�� ɨɫɨɛɟɧɧɨ� ɨɬɯɨɞɨɜ� �-ɝɨ� ɤɥɚɫɫɚ� ɨɩɚɫɧɨɫɬɢ�� ɫɨɞɟɪɠɚɳɟɝɨ�
ɧɟɮɬɟɩɪɨɞɭɤɬɵ�� ɤɭɛɨɜɵɟ� ɨɫɬɚɬɤɢ�� ɨɬɪɚɛɨɬɚɧɧɵɟ� ɦɚɫɥɚ�� Ⱥɤɬɭɚɥɶɧɨɣ�
ɨɫɬɚɟɬɫɹ� ɩɪɨɛɥɟɦɚ� ɫɛɨɪɚ� ɦɭɫɨɪɚ�� ɯɪɚɧɟɧɢɹ�� ɩɟɪɟɪɚɛɨɬɤɢ� ɢ�
ɬɪɚɧɫɩɨɪɬɢɪɨɜɤɢ�ɛɵɬɨɜɵɯ�ɨɬɯɨɞɨɜ�ɢɡ�ɩɚɫɫɚɠɢɪɫɤɢɯ�ɩɨɟɡɞɨɜ [2]. 

ɋɬɟɩɟɧɶ�ɜɨɡɞɟɣɫɬɜɢɹ�ɠɟɥɟɡɧɨɞɨɪɨɠɧɨɝɨ�ɬɪɚɧɫɩɨɪɬɚ�ɧɚ�ɨɤɪɭɠɚɸɳɭɸ�
ɫɪɟɞɭ�ɨɰɟɧɢɜɚɸɬ�ɩɨ�ɭɪɨɜɧɸ�ɪɚɫɯɨɞɨɜɚɧɢɹ�ɩɪɢɪɨɞɧɵɯ�ɪɟɫɭɪɫɨɜ�ɢ�ɭɪɨɜɧɸ�
ɡɚɝɪɹɡɧɹɸɳɢɯ� ɜɟɳɟɫɬɜ�� ɩɨɫɬɭɩɚɸɳɢɯ� ɜ� ɩɪɢɪɨɞɧɭɸ� ɫɪɟɞɭ� ɪɟɝɢɨɧɨɜ�� ɝɞɟ�
ɪɚɫɩɨɥɨɠɟɧɵ�ɩɪɟɞɩɪɢɹɬɢɹ�ɠɟɥɟɡɧɨɞɨɪɨɠɧɨɝɨ�ɬɪɚɧɫɩɨɪɬɚ� 

ɐɟɥɶɸ� ɪɚɛɨɬɵ� ɫɬɚɥ� ɚɧɚɥɢɡ� ɨɛɪɚɳɟɧɢɹ� ɫ� ɨɬɯɨɞɚɦɢ� ɜ� ɫɬɪɭɤɬɭɪɧɨɦ�
ɩɨɞɪɚɡɞɟɥɟɧɢɢ� ɠɟɥɟɡɧɨɣ� ɞɨɪɨɝɢ�� ɪɚɫɩɨɥɨɠɟɧɧɨɦ� ɜ� Ɂɚɜɨɞɫɤɨɦ� ɪɚɣɨɧɟ�
ɝɨɪɨɞɚ�ɋɚɪɚɬɨɜɚ� 

ɉɪɟɞɩɪɢɹɬɢɟ� ɨɫɭɳɟɫɬɜɥɹɟɬ� ɞɟɹɬɟɥɶɧɨɫɬɶ� ɩɨ� ɫɨɞɟɪɠɚɧɢɸ�
ɜ ɬɟɯɧɢɱɟɫɤɢ� ɢɫɩɪɚɜɧɨɦ� ɫɨɫɬɨɹɧɢɢ ɡɚɤɪɟɩɥɟɧɧɨɝɨ� ɭɱɚɫɬɤɚ� ɩɭɬɢ�
ɢ ɫɨɨɪɭɠɟɧɢɣ�� ɧɚɞɡɨɪɚ� ɡɚ� ɫɨɞɟɪɠɚɧɢɟɦ� ɠɟɥɟɡɧɨɞɨɪɨɠɧɨɣ� ɩɨɥɨɫɵ� ɨɬɜɨɞɚ�
ɢ ɪɟɦɨɧɬ�ɞɚɧɧɨɝɨ�ɩɭɬɢ�ɢ�ɢɫɤɭɫɫɬɜɟɧɧɵɯ�ɫɨɨɪɭɠɟɧɢɣ��ȼ�ɫɜɹɡɢ�ɫ�ɯɚɪɚɤɬɟɪɨɦ�
ɞɟɹɬɟɥɶɧɨɫɬɢ� ɨɫɧɨɜɧɵɦɢ� ɜɢɞɚɦɢ� ɜɥɢɹɧɢɹ� ɩɪɟɞɩɪɢɹɬɢɹ� ɧɚ� ɨɤɪɭɠɚɸɳɭɸ�
ɫɪɟɞɭ� ɹɜɥɹɟɬɫɹ ɡɚɝɪɹɡɧɟɧɢɟ ɚɬɦɨɫɮɟɪɧɨɝɨ� ɜɨɡɞɭɯɚ� ɜɵɛɪɨɫɚɦɢ�
ɡɚɝɪɹɡɧɹɸɳɢɯ�ɜɟɳɟɫɬɜ�ɢ�ɨɛɪɚɡɨɜɚɧɢɟ�ɪɚɡɧɵɯ�ɜɢɞɨɜ�ɨɬɯɨɞɨɜ�� 

ȼ� ɩɟɪɟɱɟɧɶ� ɫɬɪɭɤɬɭɪɧɵɯ� ɩɨɞɪɚɡɞɟɥɟɧɢɣ� ɩɪɟɞɩɪɢɹɬɢɹ�� ɜ� ɤɨɬɨɪɵɯ�
ɨɛɪɚɡɭɸɬɫɹ�ɨɬɯɨɞɵ��ɜɯɨɞɢɬ�ɤɨɧɬɨɪɚ��ɩɢɥɨɪɚɦɚ��ɤɭɡɧɢɰɚ��ɫɤɥɚɞɵ��ɩɨɝɪɭɡɨ-
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ɪɚɡɝɪɭɡɨɱɧɚɹ� ɛɚɡɚ�� ɠɟɥɟɡɧɨɞɨɪɨɠɧɵɟ� ɩɭɬɢ�� ɨɬɤɪɵɬɚɹ� ɬɟɪɪɢɬɨɪɢɹ�
ɩɪɟɞɩɪɢɹɬɢɹ�� ɫɤɥɚɞ� ɝɨɪɸɱɟ-ɫɦɚɡɨɱɧɵɯ� ɦɚɬɟɪɢɚɥɨɜ�� Ⱥɪɟɧɞɚɬɨɪɵ��
ɪɚɡɦɟɳɚɸɳɢɟ�ɨɬɯɨɞɵ�ɧɚ�ɨɛɴɟɤɬɚɯ�ɩɪɟɞɩɪɢɹɬɢɹ��ɨɬɫɭɬɫɬɜɭɸɬ� 

ɉɪɢ� ɨɪɝɚɧɢɡɚɰɢɢ� ɨɛɪɚɳɟɧɢɹ� ɫ� ɨɬɯɨɞɚɦɢ� ɩɪɨɢɡɜɨɞɫɬɜɚ� ɧɚ�
ɩɪɟɞɩɪɢɹɬɢɢ� ɜɚɠɧɵɦ� ɹɜɥɹɸɬɫɹ� ɭɫɬɚɧɨɜɥɟɧɢɟ� ɤɨɥɢɱɟɫɬɜɚ� ɨɬɯɨɞɨɜ��
ɪɚɡɪɟɲɟɧɧɵɯ� ɤ� ɜɪɟɦɟɧɧɨɦɭ� ɯɪɚɧɟɧɢɸ�� ɢ� ɩɟɪɢɨɞɢɱɧɨɫɬɶ� ɢɯ� ɜɵɜɨɡɚ��
ɇɚɪɭɲɟɧɢɟ� ɩɟɪɢɨɞɢɱɧɨɫɬɢ� ɜɵɜɨɡɚ� ɨɬɯɨɞɨɜ� ɩɪɨɢɡɜɨɞɫɬɜɚ� ɢ� �ɢɥɢ��
ɩɪɟɜɵɲɟɧɢɟ� ɞɨɩɭɫɬɢɦɨɝɨ� ɤɨɥɢɱɟɫɬɜɚ� ɢɯ� ɧɚɤɨɩɥɟɧɢɹ� ɩɪɢ� ɜɪɟɦɟɧɧɨɦ�
ɯɪɚɧɟɧɢɢ� ɧɟ� ɞɨɩɭɫɤɚɸɬɫɹ�� ɉɪɟɞɩɪɢɹɬɢɟ� ɜɟɞɟɬ� ɫɜɨɸ� ɞɟɹɬɟɥɶɧɨɫɬɶ� ɜ�
ɫɨɨɬɜɟɬɫɬɜɢɟ� ɫ� Ɏɟɞɟɪɚɥɶɧɵɦ� ɡɚɤɨɧɨɦ� ɨɬ� ��� ɹɧɜɚɪɹ� ����� 1� �-ɎɁ� ©Ɉɛ�
ɨɯɪɚɧɟ�ɨɤɪɭɠɚɸɳɟɣ�ɫɪɟɞɵª�ɢ�Ɏɟɞɟɪɚɥɶɧɵɦ�Ɂɚɤɨɧɨɦ ɨɬ����ɢɸɧɹ������ɝ��ʋ�
89-ɎɁ�©Ɉɛ�ɨɬɯɨɞɚɯ�ɩɪɨɢɡɜɨɞɫɬɜɚ�ɢ�ɩɨɬɪɟɛɥɟɧɢɹª�>�,4].  

ȼ� ɨɪɝɚɧɢɡɚɰɢɢ ɨɛɪɚɡɨɜɚɥɨɫɶ� ɡɚ� ɨɬɱɟɬɧɵɣ� ɝɨɞ ɜɫɟɝɨ� ���������� ɬ�
ɨɬɯɨɞɨɜ�����ɧɚɢɦɟɧɨɜɚɧɢɹ���ɩɪɢɱɟɦ�ɜ�ɨɫɧɨɜɧɨɦ�ɨɛɪɚɡɭɸɬɫɹ�ɨɬɯɨɞɵ�ɩɹɬɨɝɨ�
ɤɥɚɫɫɚ� ɨɩɚɫɧɨɫɬɢ� ± ���������� ɬ�� ɱɬɨ� ɫɨɫɬɚɜɥɹɟɬ� ������ �� ɨɬ� ɨɛɳɟɝɨ�
ɤɨɥɢɱɟɫɬɜɚ� ɨɬɯɨɞɨɜ�� Ƚɥɚɜɧɵɣ� ɢɫɬɨɱɧɢɤ� ɷɬɨɝɨ� ɤɥɚɫɫɚ� ɨɬɯɨɞɨɜ� �ɥɨɦɚ�
ɠɟɥɟɡɨɛɟɬɨɧɧɵɯ� ɢɡɞɟɥɢɣ�� ɨɬɯɨɞɨɜ� ɠɟɥɟɡɨɛɟɬɨɧɚ� ɜ� ɤɭɫɤɨɜɨɣ� ɮɨɪɦɟ� ± 
ɷɤɫɩɥɭɚɬɚɰɢɹ�ɢ�ɪɟɦɨɧɬɧɵɟ�ɪɚɛɨɬɵ�ɧɚ�ɠɟɥɟɡɧɨɞɨɪɨɠɧɨɦ�ɩɭɬɢ� 

ȼ� ɤɨɥɢɱɟɫɬɜɟ� ������ ɨɬ� ɨɛɳɟɝɨ� ɤɨɥɢɱɟɫɬɜɚ� ɨɬɯɨɞɨɜ� ɧɚ� ɋɚɪɚɬɨɜɫɤɨɣ�
ɞɢɫɬɚɧɰɢɢ� ɩɭɬɢ� ɨɛɪɚɡɭɸɬɫɹ� ɨɬɯɨɞɵ� ɬɪɟɬɶɟɝɨ� ɤɥɚɫɫɚ� ɨɩɚɫɧɨɫɬɢ� �ɜɫɟɝɨ�
���������ɬ�ɝɨɞ���Ʉ�ɧɢɦ�ɨɬɧɨɫɹɬɫɹ����ɧɚɢɦɟɧɨɜɚɧɢɣ��ɉɪɟɜɚɥɢɪɭɸɳɚɹ�ɱɚɫɬɶ�
ɷɬɨɝɨ� ɤɥɚɫɫɚ� ɨɬɯɨɞɨɜ� ������ ��� ɨɛɪɚɡɭɸɬɫɹ� ɩɪɢ� ɫɨɞɟɪɠɚɧɢɢ� ɢ� ɪɟɦɨɧɬɟ�
ɠɟɥɟɡɧɨɞɨɪɨɠɧɨɝɨ�ɩɭɬɢ� 

ȼ�ɤɨɥɢɱɟɫɬɜɟ��������ɨɬ�ɨɛɳɟɝɨ�ɤɨɥɢɱɟɫɬɜɚ�ɨɬɯɨɞɨɜ�ɧɚ�ɩɪɟɞɩɪɢɹɬɢɢ�
ɨɛɪɚɡɭɸɬɫɹ� ɨɬɯɨɞɵ� ɱɟɬɜɟɪɬɨɝɨ� ɤɥɚɫɫɚ� ɨɩɚɫɧɨɫɬɢ� �ɜɫɟɝɨ� ������� ɬ�ɝɨɞ��� Ʉ�
ɧɢɦ�ɨɬɧɨɫɢɬɫɹ ɨɛɲɢɪɧɵɣ�ɩɟɪɟɱɟɧɶ�ɢɡ����ɧɚɢɦɟɧɨɜɚɧɢɣ��ɉɪɢɱɟɦ��������ɢɡ�
ɷɬɨɝɨ� ɜɢɞɚ� ɨɬɯɨɞɨɜ� ɨɛɪɚɡɭɟɬɫɹ� ɩɪɢ� ɪɚɛɨɬɟ� ɤɨɧɬɨɪɵ�� ����� �� ± ɩɪɢ�
ɷɤɫɩɥɭɚɬɚɰɢɢ� ɢ� ɪɟɦɨɧɬɟ� ɠɟɥɟɡɧɨɞɨɪɨɠɧɨɝɨ� ɩɭɬɢ�� ����� ± ɨɬ� ɭɛɨɪɤɢ�
ɨɬɤɪɵɬɨɣ� ɬɟɪɪɢɬɨɪɢɢ�� ɢ� ɧɟɡɧɚɱɢɬɟɥɶɧɨ� ɨɬ� ɞɪɭɝɢɯ� ɫɬɪɭɤɬɭɪɧɵɯ�
ɩɨɞɪɚɡɞɟɥɟɧɢɣ� 

ɇɚɢɛɨɥɟɟ� ɨɩɚɫɧɵɟ� ɨɬɯɨɞɵ� ɩɟɪɜɨɝɨ� ɢ� ɜɬɨɪɨɝɨ� ɤɥɚɫɫɚ� ɨɩɚɫɧɨɫɬɢ� ɧɚ�
ɩɪɟɞɩɪɢɹɬɢɢ�ɨɛɪɚɡɭɸɬɫɹ�ɜ�ɦɚɥɨɦ�ɩɪɨɰɟɧɬɨɦ�ɫɨɨɬɧɨɲɟɧɢɢ��ɩɨ���������ɨɬ�
ɨɛɳɟɝɨ� ɤɨɥɢɱɟɫɬɜɚ� ɨɬɯɨɞɨɜ��� Ʉ� ɧɢɦ� ɨɬɧɨɫɹɬɫɹ� ɥɚɦɩɵ� ɪɬɭɬɧɵɟ�� ɪɬɭɬɧɨ-
ɤɜɚɪɰɟɜɵɟ�� ɥɸɦɢɧɟɫɰɟɧɬɧɵɟ�� ɭɬɪɚɬɢɜɲɢɟ� ɩɨɬɪɟɛɢɬɟɥɶɫɤɢɟ� ɫɜɨɣɫɬɜɚ��
ɤɨɬɨɪɵɟ� ɢɫɩɨɥɶɡɭɸɬɫɹ� ɞɥɹ� ɨɫɜɟɳɟɧɢɹ� ɩɪɢ� ɪɚɛɨɬɟ� ɜɫɟɯ� ɨɫɧɨɜɧɵɯ�
ɩɨɦɟɳɟɧɢɣ�ɩɪɟɞɩɪɢɹɬɢɹ��ɚ�ɬɚɤɠɟ�ɨɬɪɚɛɨɬɚɧɧɵɟ�ɫɜɢɧɰɨɜɵɟ�ɚɤɤɭɦɭɥɹɬɨɪɵ�
ɫ� ɷɥɟɤɬɪɨɥɢɬɨɦ� ɚɜɬɨɬɪɚɧɫɩɨɪɬɚ� ��� ɲɬ��ɝɨɞ�� ɧɚ� ɩɨɝɪɭɡɨɱɧɨ-ɪɚɡɝɪɭɡɨɱɧɨɣ�
ɛɚɡɟ�ɩɪɟɞɩɪɢɹɬɢɹ� 

ɋɚɪɚɬɨɜɫɤɚɹ� ɞɢɫɬɚɧɰɢɹ� ɩɭɬɢ� ɧɟ� ɢɦɟɟɬ� ɧɚ� ɛɚɥɚɧɫɟ� ɫɨɛɫɬɜɟɧɧɵɟ�
�ɚɪɟɧɞɨɜɚɧɧɵɟ�� ɦɟɫɬɚ� ɞɥɢɬɟɥɶɧɨɝɨ� ɯɪɚɧɟɧɢɹ� �ɡɚɯɨɪɨɧɟɧɢɹ�� ɨɬɯɨɞɨɜ�� ɢ�
ɨɬɯɨɞɵ�ɩɨɞɥɟɠɚɬ�ɜɪɟɦɟɧɧɨɦɭ�ɧɚɤɨɩɥɟɧɢɸ�ɧɚ�ɬɟɪɪɢɬɨɪɢɢ�ɩɪɟɞɩɪɢɹɬɢɹ� 

Ⱦɨɩɭɫɬɢɦɨɟ� ɤɨɥɢɱɟɫɬɜɨ ɧɚɤɨɩɥɟɧɢɹ� ɨɬɯɨɞɨɜ� ɩɪɨɢɡɜɨɞɫɬɜɚ� ɩɪɢ�
ɜɪɟɦɟɧɧɨɦ� ɯɪɚɧɟɧɢɢ� ɬɚɤɠɟ� ɨɩɪɟɞɟɥɹɟɬɫɹ� ɫ� ɭɱɟɬɨɦ� ɯɚɪɚɤɬɟɪɢɫɬɢɤɢ� ɦɟɫɬ�
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ɜɪɟɦɟɧɧɨɝɨ� ɯɪɚɧɟɧɢɹ� ɨɬɯɨɞɨɜ� �ɨɛɴɟɦ� ɤɨɧɬɟɣɧɟɪɚ�� ɟɦɤɨɫɬɢ� ɞɥɹ� ɯɪɚɧɟɧɢɹ�
ɨɬɯɨɞɨɜ��ɪɚɡɦɟɪ�ɩɥɨɳɚɞɤɢ�� 

ɇɚ� ɬɟɪɪɢɬɨɪɢɢ� ɩɪɟɞɩɪɢɹɬɢɹ� ɢɦɟɸɬɫɹ� ��� ɦɟɫɬ� ɜɪɟɦɟɧɧɨɝɨ�
ɧɚɤɨɩɥɟɧɢɹ� ɨɬɯɨɞɨɜ�� ɨɛɪɚɡɭɸɳɢɯɫɹ� ɜ� ɪɟɡɭɥɶɬɚɬɟ� ɞɟɹɬɟɥɶɧɨɫɬɢ�
ɩɪɟɞɩɪɢɹɬɢɹ� ɢ� ɩɨɞɥɟɠɚɳɢɯ� ɢɫɩɨɥɶɡɨɜɚɧɢɸ� ɧɚ� ɩɪɟɞɩɪɢɹɬɢɢ� ɢ� ɜɵɜɨɡɭ� ɧɚ�
ɝɨɪɨɞɫɤɢɟ�ɩɨɥɢɝɨɧɵ�ɢɥɢ�ɫɩɟɰɢɚɥɢɡɢɪɨɜɚɧɧɵɟ�ɩɪɟɞɩɪɢɹɬɢɹ� 

Ɇɟɫɬ� ɧɚɤɨɩɥɟɧɢɹ� ɨɬɯɨɞɨɜ� ɫɪɨɤɨɦ� ɛɨɥɟɟ� ��� ɦɟɫɹɰɟɜ� ɢ� ɡɚɯɨɪɨɧɟɧɢɹ�
ɧɟɬ� 

ɉɪɢ� ɨɪɝɚɧɢɡɚɰɢɢ� ɦɟɫɬ� ɜɪɟɦɟɧɧɨɝɨ� ɧɚɤɨɩɥɟɧɢɹ� ɨɬɯɨɞɨɜ� ɩɪɢɧɹɬɵ�
ɦɟɪɵ� ɩɨ� ɨɛɟɫɩɟɱɟɧɢɸ� ɷɤɨɥɨɝɢɱɟɫɤɨɣ� ɛɟɡɨɩɚɫɧɨɫɬɢ�� Ɉɛɨɪɭɞɨɜɚɧɢɟ� ɦɟɫɬ�
ɜɪɟɦɟɧɧɨɝɨ� ɧɚɤɨɩɥɟɧɢɹ� ɩɪɨɜɟɞɟɧɨ� ɫ� ɭɱɺɬɨɦ� ɤɥɚɫɫɚ� ɨɩɚɫɧɨɫɬɢ�� ɮɢɡɢɤɨ-
ɯɢɦɢɱɟɫɤɢɯ� ɫɜɨɣɫɬɜ�� ɪɟɚɤɰɢɨɧɧɨɣ� ɫɩɨɫɨɛɧɨɫɬɢ� ɨɛɪɚɡɭɸɳɢɯɫɹ� ɨɬɯɨɞɨɜ�� ɚ�
ɬɚɤɠɟ�ɫ�ɭɱɺɬɨɦ�ɬɪɟɛɨɜɚɧɢɣ�ɫɨɨɬɜɟɬɫɬɜɭɸɳɢɯ�ȽɈɋɌɨɜ�ɢ�ɋɇɢɉ� 

Ɋɚɫɱɟɬ�ɩɟɪɢɨɞɢɱɧɨɫɬɢ�ɜɵɜɨɡɚ�ɨɬɯɨɞɨɜ�ɩɪɟɞɩɪɢɹɬɢɟɦ�ɛɵɥ�ɩɪɨɢɡɜɟɞɟɧ�
ɢ�ɪɚɡɪɚɛɨɬɚɧɚ�ɫɯɟɦɚ�ɭɬɢɥɢɡɚɰɢɢ�ɢ�ɪɟɰɢɤɥɢɧɝɚ�ɨɬɯɨɞɨɜ�ɩɪɟɞɩɪɢɹɬɢɹ� 

ȼ� ɫɜɹɡɢ� ɫ� ɬɟɦ�� ɱɬɨ� ɭ� ɩɪɟɞɩɪɢɹɬɢɹ� ɧɟɬ� ɦɟɫɬ� ɩɨɫɬɨɹɧɧɨɝɨ� ɯɪɚɧɟɧɢɹ�
ɨɬɯɨɞɨɜ�� ɨɧɢ� ɩɟɪɟɞɚɸɬɫɹ� ɞɪɭɝɢɦ� ɯɨɡɹɣɫɬɜɭɸɳɢɦ� ɫɭɛɴɟɤɬɚɦ� ɫ� ɰɟɥɶɸ� ɢɯ�
ɞɚɥɶɧɟɣɲɟɝɨ� ɢɫɩɨɥɶɡɨɜɚɧɢɹ�� ɢɥɢ� ɨɛɟɡɜɪɟɠɢɜɚɧɢɹ� ɢ� ɪɚɡɦɟɳɟɧɢɹ� Ɍɨɥɶɤɨ�
ɨɬɯɨɞɵ �ɥɨɦɚ�ɠɟɥɟɡɨɛɟɬɨɧɧɵɯ�ɢɡɞɟɥɢɣ��ɨɬɯɨɞɨɜ�ɠɟɥɟɡɨɛɟɬɨɧɚ�ɜ�ɤɭɫɤɨɜɨɣ�
ɮɨɪɦɟ� ɩɟɪɟɪɚɛɚɬɵɜɚɸɬɫɹ�ɢ�ɜɬɨɪɢɱɧɨ�ɢɫɩɨɥɶɡɭɸɬɫɹ�ɜ�ɞɪɭɝɢɯ�ɫɬɪɭɤɬɭɪɧɵɯ�
ɩɨɞɪɚɡɞɟɥɟɧɢɹɯ�� 

ȼ� ɩɪɢɪɨɞɨɨɯɪɚɧɧɨɣ� ɩɨɥɢɬɢɤɟ� ɩɪɟɞɩɪɢɹɬɢɣ� ɠɟɥɟɡɧɨɞɨɪɨɠɧɨɝɨ�
ɬɪɚɧɫɩɨɪɬɚ�ɡɚɩɥɚɧɢɪɨɜɚɧɨ�ɭɜɟɥɢɱɟɧɢɟ�ɞɨɥɢ�ɨɛɟɡɜɪɟɠɢɜɚɧɢɹ�ɢ�ɜɨɜɥɟɱɟɧɢɹ�
ɨɬɯɨɞɨɜ� ɩɪɨɢɡɜɨɞɫɬɜɚ� ɢ� ɩɨɬɪɟɛɥɟɧɢɹ� ɜɨ� ɜɬɨɪɢɱɧɵɣ� ɨɛɨɪɨɬ� ɜ� ɨɛɳɟɦ�
ɤɨɥɢɱɟɫɬɜɟ�ɢɯ�ɨɛɪɚɡɨɜɚɧɢɹ�ɧɚ������ɤ������ɝɨɞɭ�ɩɨ�ɫɪɚɜɧɟɧɢɸ�ɫ�ɛɚɡɨɜɵɦ�
ɭɪɨɜɧɟɦ������ɝɨɞɚ.  

Ɍɚɤɢɦ� ɨɛɪɚɡɨɦ�� ɭɫɬɚɧɨɜɥɟɧɨ�� ɱɬɨ ɞɟɹɬɟɥɶɧɨɫɬɶ� ɩɪɟɞɩɪɢɹɬɢɹ�
ɠɟɥɟɡɧɨɞɨɪɨɠɧɨɣ� ɨɬɪɚɫɥɢ� ɩɨ� ɨɛɪɚɳɟɧɢɸ� ɫ� ɨɬɯɨɞɚɦɢ� ɩɪɨɢɡɜɨɞɫɬɜɚ� ɢ�
ɩɨɬɪɟɛɥɟɧɢɹ� ɫɨɨɬɜɟɬɫɬɜɭɟɬ� ɩɪɢɪɨɞɨɨɯɪɚɧɧɨɦɭ� ɡɚɤɨɧɨɞɚɬɟɥɶɫɬɜɭ� ɢ�
ɬɪɟɛɨɜɚɧɢɹɦ�ɜ�ɨɛɥɚɫɬɢ�ɷɤɨɥɨɝɢɱɟɫɤɨɣ�ɛɟɡɨɩɚɫɧɨɫɬɢ� 
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N 89-ɎɁ�Ɋɟɠɢɦ�ɞɨɫɬɭɩɚ��http://www.consultant.ru/document/cons_doc_LAW_19109/ �ɞɚɬɚ�
ɨɛɪɚɳɟɧɢɹ������������� 

4. Ɏɟɞɟɪɚɥɶɧɵɣ� ɡɚɤɨɧ� ©Ɉɛ� ɨɯɪɚɧɟ� ɨɤɪɭɠɚɸɳɟɣ� ɫɪɟɞɵª ɨɬ� ����������� 1� �-ɎɁ�
Ɋɟɠɢɦ� ɞɨɫɬɭɩɚ�� KWWS���ZZZ�FRQVXOWDQW�UX�GRFXPHQW�FRQVBGRFB/$:B������� �ɞɚɬɚ�
ɨɛɪɚɳɟɧɢɹ������������� 
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ɉɪɚɜɨɜɵɟ�ɢ�ɷɤɨɧɨɦɢɱɟɫɤɢɟ�ɚɫɩɟɤɬɵ�ɷɤɨɥɨɝɢɱɟɫɤɨɣ�ɩɨɥɢɬɢɤɢ�
ɜ�ɫɮɟɪɟ�ɭɬɢɥɢɡɚɰɢɢ�ɨɬɯɨɞɨɜ�ɢ�ɨɛɟɫɩɟɱɟɧɢɹ�ɷɤɨɥɨɝɢɱɟɫɤɨɣ�

ɛɟɡɨɩɚɫɧɨɫɬɢ 
 

Ⱥ�Ⱥ��Ȼɚɝɪɹɧɰɟɜ��Ɉ�Ⱥ��Ȼɚɝɪɹɧɰɟɜɚ��ȿ�Ɇ��ȼɟɥɢɤɚɧɨɜɚ��ɋ�ɘ��ȿɮɪɟɦɨɜɚ� 
 

ɉɟɧɡɟɧɫɤɢɣ�ɝɨɫɭɞɚɪɫɬɜɟɧɧɵɣ�ɬɟɯɧɨɥɨɝɢɱɟɫɤɢɣ�ɭɧɢɜɟɪɫɢɬɟɬ 
 

ȺɇȺɅɂɁ�ɋɂɌɍȺɐɂɂ�ȼ�ɋɎȿɊȿ�ɉɈ�ɈȻɊȺɓȿɇɂɘ�ɋ�ɈɌɏɈȾȺɆɂ�
I ɂ ,,�ɄɅȺɋɋɈȼ�ɈɉȺɋɇɈɋɌɂ�ɂ�ɆȿɌɈȾɕ�ɂɏ�Ɋȿɒȿɇɂə 

 
ȼ� ɞɚɧɧɨɣ ɫɬɚɬɶɟ� ɩɪɟɞɫɬɚɜɥɟɧ� ɤɪɚɬɤɢɣ� ɨɛɡɨɪ� ɬɟɤɭɳɟɣ� ɫɢɬɭɚɰɢɢ� ɜ� ɨɛɥɚɫɬɢ�

ɨɛɪɚɳɟɧɢɹ�ɫ�ɨɬɯɨɞɚɦɢ�,�ɢ�,,�ɤɥɚɫɫɨɜ�ɨɩɚɫɧɨɫɬɢ��ɢ�ɩɪɟɞɥɨɠɟɧɵ�ɦɟɬɨɞɵ�ɢɯ�ɪɟɲɟɧɢɹ� 
 
ɇɚ� ɞɚɧɧɵɣ� ɦɨɦɟɧɬ� ɩɪɨɛɥɟɦɚ� ɨɛɪɚɳɟɧɢɹ� ɫ� ɨɬɯɨɞɚɦɢ� I ɢ� II ɤɥɚɫɫɚ���

ɨɩɚɫɧɨɫɬɢ�ɹɪɤɨ�ɜɵɪɚɠɟɧɚ�ɢ�ɜɢɞɧɚ�ɧɚ�ɪɚɡɥɢɱɧɵɯ�ɩɪɟɞɩɪɢɹɬɢɹɯ�ɫ�ɪɚɡɧɵɦɢ�
ɫɮɟɪɚɦɢ� ɞɟɹɬɟɥɶɧɨɫɬɢ�� ɧɚɱɢɧɚɹ� ɨɬ� ɫɮɟɪɵ� ɫɬɪɨɢɬɟɥɶɫɬɜɚ� ɢ� ɡɚɤɚɧɱɢɜɚɹ�
ɩɪɟɞɩɪɢɹɬɢɹɦɢ� ɩɨ� ɫɛɨɪɭ� ɤɨɪɩɭɫɧɨɣ� ɦɟɛɟɥɢ�� ɉɪɚɤɬɢɱɟɫɤɢ� ɤɚɠɞɨɟ�
ɩɪɟɞɩɪɢɹɬɢɟ� ɜ� ɬɨɣ� ɢɥɢ� ɢɧɨɣ� ɫɬɟɩɟɧɢ� ɜɡɚɢɦɨɞɟɣɫɬɜɭɟɬ� ɫ� ɨɩɚɫɧɵɦɢ� ɢ�
ɱɪɟɡɜɵɱɚɣɧɨ� ɨɩɚɫɧɵɦɢ� ɨɬɯɨɞɚɦɢ�� Ⱦɚɧɧɵɟ� ɤɥɚɫɫɵ� ɨɬɯɨɞɨɜ� ɧɟɫɭɬ�
ɱɪɟɡɜɵɱɚɣɧɵɣ�ɪɢɫɤ� ɞɥɹ� ɨɤɪɭɠɚɸɳɟɣ� ɫɪɟɞɵ�ɢ� ɡɞɨɪɨɜɶɹ� ɱɟɥɨɜɟɤɚ� ɢ� ɧɟɫɭɬ�
ɩɨɬɟɧɰɢɚɥɶɧɭɸ� ɭɝɪɨɡɭ� ɜɟɞɶ� ɨɬɯɨɞɵ� I ɤɥɚɫɫɚ� ɫɨɞɟɪɠɚɬ� ɜ� ɫɟɛɟ� ɬɚɤɢɟ�
ɜɟɳɟɫɬɜɚ� ɤɚɤ�� ɪɬɭɬɶ�� ɫɜɢɧɟɰ�� ɩɨɥɨɧɢɣ�� ɩɥɭɬɨɧɢɣ�� Ɉɬɯɨɞɵ� IIɤɥɚɫɫɚ�
ɫɨɞɟɪɠɚɬ�� ɤɢɫɥɨɬɵ� ɢ� ɳɺɥɨɱɢ�� ɠɢɞɤɢɟ� ɷɥɟɤɬɪɨɥɢɬɵ� ɢɡ� ɚɤɤɭɦɭɥɹɬɨɪɨɜ��
ɦɚɫɥɚ� ɢ� ɧɟɮɬɟɩɪɨɞɭɤɬɵ�� ɇɟɞɨɫɬɚɬɨɱɧɵɣ� ɭɪɨɜɟɧɶ� ɫɛɨɪɚ� ɢ� ɭɬɢɥɢɡɚɰɢɢ�
ɨɬɯɨɞɨɜ� I ɢ� IIɤɥɚɫɫɚ� ɦɨɠɟɬ� ɩɪɢɜɟɫɬɢ� ɤ� ɦɚɫɲɬɚɛɧɨɣ� ɷɤɨɥɨɝɢɱɟɫɤɨɣ�
ɤɚɬɚɫɬɪɨɮɟ� 

ɋɨɝɥɚɫɧɨ�ɫɬ����Ɏɟɞɟɪɚɥɶɧɨɝɨ ɡɚɤɨɧɚ ɨɬ������.1998 N 89-ɎɁ��ɪɟɞ��ɨɬ�
������������ ©Ɉɛ� ɨɬɯɨɞɚɯ� ɩɪɨɢɡɜɨɞɫɬɜɚ� ɢ� ɩɨɬɪɟɛɥɟɧɢɹª� ɨɬɯɨɞɵ�
ɩɪɨɢɡɜɨɞɫɬɜɚ�ɢ�ɩɨɬɪɟɛɥɟɧɢɹ��ɞɚɥɟɟ�² ɨɬɯɨɞɵ��² ɜɟɳɟɫɬɜɚ�ɢɥɢ�ɩɪɟɞɦɟɬɵ��
ɤɨɬɨɪɵɟ�ɨɛɪɚɡɨɜɚɧɵ�ɜ�ɩɪɨɰɟɫɫɟ�ɩɪɨɢɡɜɨɞɫɬɜɚ��ɜɵɩɨɥɧɟɧɢɹ�ɪɚɛɨɬ��ɨɤɚɡɚɧɢɹ�
ɭɫɥɭɝ�ɢɥɢ�ɜ�ɩɪɨɰɟɫɫɟ�ɩɨɬɪɟɛɥɟɧɢɹ��ɤɨɬɨɪɵɟ�ɭɞɚɥɹɸɬɫɹ��ɩɪɟɞɧɚɡɧɚɱɟɧɵ�ɞɥɹ�
ɭɞɚɥɟɧɢɹ� ɢɥɢ� ɩɨɞɥɟɠɚɬ� ɭɞɚɥɟɧɢɸ� ɜ� ɫɨɨɬɜɟɬɫɬɜɢɢ� ɫ� ɧɚɫɬɨɹɳɢɦ�
Ɏɟɞɟɪɚɥɶɧɵɦ�ɡɚɤɨɧɨɦ� 

ɋɨɝɥɚɫɧɨ�ɫɬ������Ɏɟɞɟɪɚɥɶɧɨɝɨ ɡɚɤɨɧɚ ɨɬ����������8 N 89-ɎɁ��ɪɟɞ��ɨɬ�
������������ ©Ɉɛ� ɨɬɯɨɞɚɯ� ɩɪɨɢɡɜɨɞɫɬɜɚ� ɢ� ɩɨɬɪɟɛɥɟɧɢɹª� ɨɬɯɨɞɵ� ɜ�
ɡɚɜɢɫɢɦɨɫɬɢ ɨɬ� ɫɬɟɩɟɧɢ� ɧɟɝɚɬɢɜɧɨɝɨ� ɜɨɡɞɟɣɫɬɜɢɹ� ɧɚ� ɨɤɪɭɠɚɸɳɭɸ� ɫɪɟɞɭ�
ɩɨɞɪɚɡɞɟɥɹɸɬɫɹ� ɜ� ɫɨɨɬɜɟɬɫɬɜɢɢ� ɫ� ɤɪɢɬɟɪɢɹɦɢ�� ɭɫɬɚɧɨɜɥɟɧɧɵɦɢ�
ɮɟɞɟɪɚɥɶɧɵɦ� ɨɪɝɚɧɨɦ� ɢɫɩɨɥɧɢɬɟɥɶɧɨɣ� ɜɥɚɫɬɢ�� ɨɫɭɳɟɫɬɜɥɹɸɳɢɦ�
ɝɨɫɭɞɚɪɫɬɜɟɧɧɨɟ�ɪɟɝɭɥɢɪɨɜɚɧɢɟ�ɜ�ɨɛɥɚɫɬɢ�ɨɯɪɚɧɵ�ɨɤɪɭɠɚɸɳɟɣ�ɫɪɟɞɵ��ɧɚ�
ɩɹɬɶ�ɤɥɚɫɫɨɜ�ɨɩɚɫɧɨɫɬɢ [1]: 

,�ɤɥɚɫɫ�± ɱɪɟɡɜɵɱɚɣɧɨ�ɨɩɚɫɧɵɟ�ɨɬɯɨɞɵ� 
,,�ɤɥɚɫɫ�± ɜɵɫɨɤɨɨɩɚɫɧɵɟ�ɨɬɯɨɞɵ� 
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,,,�ɤɥɚɫɫ�± ɭɦɟɪɟɧɧɨ�ɨɩɚɫɧɵɟ�ɨɬɯɨɞɵ� 
,9�ɤɥɚɫɫ�± ɦɚɥɨɨɩɚɫɧɵɟ�ɨɬɯɨɞɵ� 
9�ɤɥɚɫɫ�± ɩɪɚɤɬɢɱɟɫɤɢ�ɧɟɨɩɚɫɧɵɟ�ɨɬɯɨɞɵ� 
ɋɬɚɬɢɫɬɢɱɟɫɤɢɟ� ɞɚɧɧɵɟ� ɩɨ� ɤɨɥɢɱɟɫɬɜɭ� ɨɛɪɚɡɨɜɚɧɢɹ� ɨɬɯɨɞɨɜ� ,� ɢ� ,,�

ɤɥɚɫɫɨɜ�ɨɩɚɫɧɨɫɬɢ ɧɚ�ɧɚɱɚɥɨ�ɨɬɱɟɬɧɨɝɨ�ɩɟɪɢɨɞɚ� ����� ɝɨɞɚ� ɩɨ�ɧɟɤɨɬɨɪɵɦ�
ɜɢɞɚɦ�ɞɟɹɬɟɥɶɧɨɫɬɢ�ɩɪɟɞɩɪɢɹɬɢɣ�ɧɚ�ɨɫɧɨɜɟ�ɞɚɧɧɵɯ�ɨɬɱɟɬɨɜ��-Ɍɉ��ɨɬɯɨɞɵ��
ɩɪɟɞɫɬɚɜɥɟɧɵ�ɜ�ɬɚɛɥɢɰɟ� 

 
ɋɬɚɬɢɫɬɢɱɟɫɤɢɟ�ɞɚɧɧɵɟ�ɨɛɪɚɡɨɜɚɧɢɹ�ɨɬɯɨɞɨɜ�I ɢ�II ɤɥɚɫɫɨɜ�ɧɚ�ɧɟɤɨɬɨɪɵɯ�ɨɬɪɚɫɥɹɯ�

ɞɟɹɬɟɥɶɧɨɫɬɢ�ɧɚ�ɧɚɱɚɥɨ�ɨɬɱɟɬɧɨɝɨ�ɩɟɪɢɨɞɚ������ɝɨɞɚ� 
1 2 3 

Ɉɬɪɚɫɥɶ I ɤɥɚɫɫ�ɨɩɚɫɧɨɫɬɢ�
�ɬ�ɝ� 

II ɤɥɚɫɫ�ɨɩɚɫɧɨɫɬɢ�
�ɬ�ɝ� 

ɋɟɥɶɫɤɨɟ�ɯɨɡɹɣɫɬɜɨ 267 1176 
Ɍɪɚɧɫɩɨɪɬɢɪɨɜɚɧɢɟ�ɢ�ɯɪɚɧɟɧɢɟ 602 3176 
Ɉɩɬɨɜɚɹ�ɢ�ɪɨɡɧɢɱɧɚɹ�ɬɨɪɝɨɜɥɹ 2316 1965 
Ⱦɨɛɵɱɚ�ɩɨɥɟɡɧɵɣ�ɢɫɤɨɩɚɟɦɵɯ 287 2027 

Ⱦɟɹɬɟɥɶɧɨɫɬɶ�ɬɟɪɪɢɬɨɪɢɚɥɶɧɵɯ�ɨɪɝɚɧɨɜ�ɢ�
ɨɪɝɚɧɢɡɚɰɢɣ 

114 3074 

Ⱦɟɹɬɟɥɶɧɨɫɬɢ�ɜ�ɨɛɥɚɫɬɢ�ɡɞɪɚɜɨɨɯɪɚɧɟɧɢɹ�ɢ�
ɫɨɰɢɚɥɶɧɵɯ�ɭɫɥɭɝ 

256 76 

ɉɪɨɢɡɜɨɞɫɬɜɨ�ɷɧɟɪɝɢɢ��ɝɚɡɚ�ɢ�ɜɨɞɵ 804 717 
 

Ⱥɧɚɥɢɡ� �-Ɍɉ� ɨɬɱɟɬɧɨɫɬɢ� ɡɚ� ����� ɩɨɤɚɡɵɜɚɟɬ�� ɱɬɨ� ɫɚɦɵɦɢ�
ɪɚɫɩɪɨɫɬɪɚɧɟɧɧɵɦɢ� ɨɬɯɨɞɚɦɢ� I ɢ� II ɤɥɚɫɫɚ� ɨɩɚɫɧɨɫɬɢ� ɹɜɥɹɸɬɫɹ�� ©ɥɚɦɩɵ�
ɪɬɭɬɧɵɟ�� ɪɬɭɬɧɨ-ɤɜɚɪɰɟɜɵɟ�� ɥɸɦɢɧɟɫɰɟɧɬɧɵɟ�� ɭɬɪɚɬɢɜɲɢɟ�
ɩɨɬɪɟɛɢɬɟɥɶɫɤɢɟ� ɫɜɨɣɫɬɜɚª�� ©ɚɤɤɭɦɭɥɹɬɨɪɵ� ɫɜɢɧɰɨɜɵɟ� ɨɬɪɚɛɨɬɚɧɧɵɟ�
ɧɟɩɨɜɪɟɠɞɟɧɧɵɟ��ɫ�ɷɥɟɤɬɪɨɥɢɬɨɦª ɇɚɥɢɱɢɟ�ɞɚɧɧɵɯ�ɨɬɯɨɞɨɜ�ɧɚ�ɪɚɡɥɢɱɧɵɯ�
ɩɪɟɞɩɪɢɹɬɢɹɯ� ɩɨɤɚɡɵɜɚɟɬ� ɲɢɪɨɤɨɟ� ɩɪɢɦɟɧɟɧɢɟ� ɞɚɧɧɵɯ� ɪɚɫɯɨɞɧɵɯ�
ɦɚɬɟɪɢɚɥɨɜ�� 

ȼ� ����� ɝɨɞɭ� ɜ� ɯɨɞɟ� ɩɪɨɜɟɪɨɤ� Ɋɨɫɩɪɢɪɨɞɧɚɞɡɨɪɚ ɨɫɧɨɜɧɵɦɢ�
ɧɚɪɭɲɟɧɢɹɦɢ� ɧɚ� ɩɪɟɞɩɪɢɹɬɢɹɯ� ɜ� ɫɮɟɪɟ� ɨɛɪɚɳɟɧɢɹ� ɫ� ɨɬɯɨɞɚɦɢ� I ɢ� II 
ɤɥɚɫɫɨɜ� ɨɩɚɫɧɨɫɬɢ� ɫɨɫɬɚɜɢɥɢ�� ɧɟɧɚɞɥɟɠɚɳɚɹ� ɬɪɚɧɫɩɨɪɬɢɪɨɜɤɚ� ɨɬɯɨɞɨɜ��
ɨɬɫɭɬɫɬɜɢɟ� ɥɢɰɟɧɡɢɢ� ɧɚ� ɭɬɢɥɢɡɚɰɢɸ� ɨɬɯɨɞɨɜ� I ɢ� II ɤɥɚɫɫɚ�� ɨɬɫɭɬɫɬɜɢɟ�
ɩɪɚɜɢɥɶɧɨ� ɨɛɨɪɭɞɨɜɚɧɧɨɝɨ� ɩɨɦɟɳɟɧɢɹ� ɫɨ� ɫɩɟɰɢɚɥɶɧɵɦɢ� ɦɟɫɬɚɦɢ� ɞɥɹ�
ɯɪɚɧɟɧɢɹ�ɱɪɟɡɜɵɱɚɣɧɨ�ɨɩɚɫɧɵɯ�ɨɬɯɨɞɨɜ [2]. 

ɉɪɢ� ɚɧɚɥɢɡɟ� ɩɪɨɛɥɟɦ� ɢ� ɫɢɬɭɚɰɢɢ� ɧɚ� ɩɪɟɞɩɪɢɹɬɢɹɯ�� ɫɜɹɡɚɧɧɵɟ� ɫ�
ɨɛɪɚɳɟɧɢɟɦ� ɫ� ɨɬɯɨɞɚɦɢ� ɫɬɨɢɬ� ɩɨɞɱɟɪɤɧɭɬɶ�� ɱɬɨ� ɧɚ� ɞɚɧɧɵɣ� ɦɨɦɟɧɬ� ɬɟ�
ɩɪɨɛɥɟɦɵ��ɤɨɬɨɪɵɟ�ɟɫɬɶ�ɧɚ�ɩɪɟɞɩɪɢɹɬɢɹɯ�ɨɤɚɡɵɜɚɸɬ�ɛɨɥɶɲɨɟ�ɧɟɝɚɬɢɜɧɨɟ�
ɜɥɢɹɧɢɟ� ɧɚ� ɨɤɪɭɠɚɸɳɭɸ� ɫɪɟɞɭ� ɢ� ɱɟɥɨɜɟɤɚ� ɜ� ɰɟɥɨɦ�� ɇɚ� ɞɚɧɧɵɣ� ɦɨɦɟɧɬ�
ɦɧɨɠɟɫɬɜɨ� ɜɨɩɪɨɫɨɜ� ɨɫɬɚɸɬɫɹ� ɨɬɤɪɵɬɵɦɢ� ɢ� ɩɪɟɞɩɪɢɹɬɢɹɦ� ɧɟɨɛɯɨɞɢɦɨ�
ɭɫɢɥɢɬɶ� ɜɟɤɬɨɪ� ɜɧɢɦɚɧɢɹ� ɢ� ɨɬɜɟɬɫɬɜɟɧɧɨɫɬɢ� ɧɚ� ɩɪɨɛɥɟɦɵ, ɫɜɹɡɚɧɧɵɟ� ɫ�
ɨɛɪɚɳɟɧɢɟɦ�ɫ�ɱɪɟɡɜɵɱɚɣɧɨ�ɨɩɚɫɧɵɦɢ�ɢ�ɨɩɚɫɧɵɦɢ�ɨɬɯɨɞɚɦɢ�ɜɟɞɶ�ɞɚɧɧɵɟ�
ɨɬɯɨɞɵ, ɫɥɟɞɭɸɳɢɟ� ɩɨɫɥɟ� ɪɚɞɢɨɚɤɬɢɜɧɵɯ� ɢ� ɹɞɟɪɧɵɯ� ɩɨ� ɦɟɪɟ� ɫɜɨɟɝɨ�
ɜɥɢɹɧɢɹ�ɧɚ�ɨɤɪɭɠɚɸɳɭɸ�ɫɪɟɞɭ [3]. 
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ɂɡ-ɡɚ� ɧɟɞɨɫɬɚɬɨɱɧɨ� ɪɚɡɜɢɬɨɣ� ɫɢɫɬɟɦɵ ɡɚɤɨɧɨɞɚɬɟɥɶɫɬɜɚ� ɢ�
ɤɨɧɬɪɨɥɶɧɨ-ɧɚɞɡɨɪɧɵɯ� ɦɟɪɨɩɪɢɹɬɢɣ� ɡɚ� ɞɟɣɫɬɜɢɹɦɢ� ɫɜɹɡɚɧɧɵɦɢ� ɫ�
ɨɬɯɨɞɚɦɢ� ɧɟɜɨɡɦɨɠɧɨ� ɝɚɪɚɧɬɢɪɨɜɚɬɶ� ɩɨɥɧɭɸ� ɛɟɡɨɩɚɫɧɨɫɬɶ� ɞɥɹ� ɱɟɥɨɜɟɤɚ��
ɠɢɜɨɬɧɨɝɨ� ɢ� ɪɚɫɬɢɬɟɥɶɧɨɝɨ� ɦɢɪɚ�� ɋɟɝɨɞɧɹ� ɝɨɫɭɞɚɪɫɬɜɚ� ɜɜɨɞɢɬ� ɧɨɜɵɟ�
ɡɚɤɨɧɵ� ɢ� ɧɚɱɢɧɚɟɬ� ɧɚɪɚɳɢɜɚɬɶ� ɬɟɦɩ� ɦɨɞɢɮɢɤɚɰɢɢ� ɫɬɚɧɞɚɪɬɨɜ� ɜ� ɫɮɟɪɟ�
ɨɛɪɚɳɟɧɢɹ�ɫ�ɨɬɯɨɞɚɦɢ�I ɢ�II ɤɥɚɫɫɨɜ�ɨɩɚɫɧɨɫɬɢ [4]. 

ɉɪɢ� ɚɧɚɥɢɡɟ� ɞɟɹɬɟɥɶɧɨɫɬɢ� ɩɪɟɞɩɪɢɹɬɢɣ� ɢ� ɩɪɨɜɟɞɟɧɢɢ� ɤɨɧɬɪɨɥɶɧɨ-
ɧɚɞɡɨɪɧɵɯ� ɦɟɪɨɩɪɢɹɬɢɣ� ɫɥɟɞɭɟɬ�� ɱɬɨ� ɧɚ� ɞɚɧɧɵɣ� ɦɨɦɟɧɬ� ɨɫɧɨɜɧɵɦɢ�
ɫɮɟɪɚɦɢ� ɡɚɤɨɧɨɞɚɬɟɥɶɫɬɜɚ�� ɤɨɬɨɪɵɟ� ɧɭɠɞɚɸɬɫɹ� ɜ� ɭɫɨɜɟɪɲɟɧɫɬɜɨɜɚɧɢɢ�
ɹɜɥɹɸɬɫɹ�� 

- ɭɫɨɜɟɪɲɟɧɫɬɜɨɜɚɧɢɟ� ɨɩɪɟɞɟɥɟɧɢɹ� ɤɪɢɬɟɪɢɟɜ� ɤɥɚɫɫɨɜ� ɨɩɚɫɧɨɫɬɢ�
ɨɬɯɨɞɨɜ�� ɩɟɪɟɪɚɫɩɪɟɞɟɥɟɧɢɟ� ɮɚɤɬɨɪɨɜ� ɫɨɨɬɧɨɲɟɧɢɹ� ɨɬɯɨɞɚ� ɢ� ɟɝɨ� ɤɥɚɫɫɚ�
ɨɩɚɫɧɨɫɬɢ� 

- ɪɚɫɲɢɪɟɧɢɟ� ɩɟɪɟɱɧɹ� ɮɟɞɟɪɚɥɶɧɨɝɨ� ɤɥɚɫɫɢɮɢɤɚɰɢɨɧɧɨɝɨ� ɤɚɬɚɥɨɝɚ�
ɨɬɯɨɞɨɜ�� ɧɟɨɛɯɨɞɢɦɨɫɬɶ� ɞɨɛɚɜɥɟɧɢɹ� ɞɨɩɨɥɧɢɬɟɥɶɧɵɯ� ɩɪɢɡɧɚɤɨɜ� ɫ�
ɩɨɦɨɳɶɸ�ɤɨɬɨɪɵɯ�ɦɨɠɧɨ�ɛɨɥɟɟ�ɬɨɱɧɨ�ɨɩɪɟɞɟɥɢɬɶ�ɫɬɟɩɟɧɶ�ɜɨɡɞɟɣɫɬɜɢɹ�ɧɚ�
ɨɤɪɭɠɚɸɳɭɸ�ɫɪɟɞɭ�ɨɬɯɨɞɨɜ�I ɢ�IIɤɥɚɫɫɨɜ�ɨɩɚɫɧɨɫɬɢ� 

- ɭɜɟɥɢɱɟɧɢɟ� ɤɨɧɬɪɨɥɹ� ɡɚ� ɞɨɫɬɨɜɟɪɧɨɫɬɶɸ� ɜɜɨɞɢɦɵɯ� ɩɨɤɚɡɚɬɟɥɟɣ� ɜ�
ɫɬɚɬɢɫɬɢɱɟɫɤɨɣ� ɨɬɱɟɬɧɨɫɬɢ� �-Ɍɉ� �ɨɬɯɨɞɵ��� ɫɨɡɞɚɧɢɟ� ɞɨɩɨɥɧɢɬɟɥɶɧɵɯ�
ɩɨɥɟɣ� ɞɥɹ� ɜɜɨɞɚ� ɛɨɥɟɟ� ɬɨɱɧɨɣ� ɢɧɮɨɪɦɚɰɢɢ� ɞɥɹ� ɨɬɯɨɞɨɜ� I ɢ� IIɤɥɚɫɫɨɜ�
ɨɩɚɫɧɨɫɬɢ� 

- ɫɨɡɞɚɧɢɟ�ɮɟɞɟɪɚɥɶɧɨɝɨ�ɪɟɟɫɬɪɚ�ɩɨ� ɬɪɚɧɫɩɨɪɬɢɪɨɜɤɟ�ɨɬɯɨɞɨɜ� I ɢ� II 
ɤɥɚɫɫɨɜ�ɨɩɚɫɧɨɫɬɢ��ɞɥɹ�ɞɚɥɶɧɟɣɲɟɝɨ�ɫɛɨɪɚ�ɫɬɚɬɢɫɬɢɤɢ�ɫ�ɩɨɦɨɳɶɸ�ɤɨɬɨɪɨɣ��
ɜ�ɞɚɥɶɧɟɣɲɟɦ��ɦɨɠɧɨ�ɛɭɞɟɬ�ɨɩɪɟɞɟɥɢɬɶ�ɧɚɢɛɨɥɟɟ�ɰɟɧɬɪɚɥɢɡɨɜɚɧɧɵɟ�ɦɟɫɬɚ�
ɫɛɨɪɚ�ɢ�ɭɬɢɥɢɡɚɰɢɢ�ɨɬɯɨɞɨɜ�,�ɢ�,, ɤɥɚɫɫɨɜ�ɨɩɚɫɧɨɫɬɢ� 

- ɫɨɡɞɚɧɢɟ� ɟɞɢɧɨɝɨ� ɰɟɧɬɪɚ� ɩɨ� ɫɛɨɪɭ�� ɬɪɚɧɫɩɨɪɬɢɪɨɜɤɢ�� ɭɬɢɥɢɡɚɰɢɢ�
ɨɬɯɨɞɨɜ�,�ɢ�,,�ɤɥɚɫɫɨɜ�ɨɩɚɫɧɨɫɬɢ� 

ɇɟɫɨɛɥɸɞɟɧɢɟ� ɩɪɚɜɢɥ� ɩɨ� ɨɛɪɚɳɟɧɢɸ� ɫ� ɨɬɯɨɞɚɦɢ�� ɯɚɥɚɬɧɨɟ�
ɨɬɧɨɲɟɧɢɟ� ɤ� ɧɨɪɦɚɦ� ɢ� ɡɚɤɨɧɚɦ� ɧɟɡɚɦɟɞɥɢɬɟɥɶɧɨ� ɩɪɢɜɟɞɭɬ� ɤ�
ɤɚɬɚɫɬɪɨɮɢɱɟɫɤɨɣ�ɫɢɬɭɚɰɢɢ�ɫ�ɷɤɨɥɨɝɢɟɣ�ɧɟ�ɬɨɥɶɤɨ�ɧɚ�ɩɪɟɞɩɪɢɹɬɢɢ��ɧɨ�ɢ�ɜ�
ɪɟɝɢɨɧɟ��ɫɬɪɚɧɟ��ɦɢɪɟ� 

ȼ� ɩɟɪɜɭɸ� ɨɱɟɪɟɞɶ� ɧɟɨɛɯɨɞɢɦɨ� ɫɨɡɞɚɬɶ� �ɭɥɭɱɲɢɬɶ��
ɩɪɨɢɡɜɨɞɫɬɜɟɧɧɵɟ�ɦɨɳɧɨɫɬɢ�ɩɨ�ɩɟɪɟɪɚɛɨɬɤɟ�ɨɬɯɨɞɨɜ�ɢ�ɢɯ�ɭɬɢɥɢɡɚɰɢɢ� 

Ⱦɥɹ� ɷɬɨɝɨ� ɧɭɠɧɨ� ɜɵɹɜɢɬɶ� ɝɪɭɩɩɵ� ɨɬɯɨɞɨɜ� ɧɚɢɛɨɥɟɟ� ɨɩɚɫɧɵɟ� ɞɥɹ�
ɨɤɪɭɠɚɸɳɟɣ� ɫɪɟɞɵ ɢ� ɪɚɡɪɚɛɨɬɚɬɶ� ɫɬɪɚɬɟɝɢɢ� ɞɥɹ� ɪɚɡɜɢɬɢɹ�
ɩɪɨɦɵɲɥɟɧɧɨɫɬɢ�ɩɨ�ɭɬɢɥɢɡɚɰɢɢ�ɢ�ɨɛɪɚɛɨɬɤɟ�ɞɚɧɧɵɯ�ɜɢɞɨɜ�ɨɬɯɨɞɨɜ�� 

Ɋɚɡɪɚɛɨɬɤɚ�ɨɛɳɟɣ�ɫɢɫɬɟɦɵ�ɩɨ�ɨɛɪɚɳɟɧɢɸ�ɫ�ɨɬɯɨɞɚɦɢ� ,�ɢ�,,�ɤɥɚɫɫɨɜ�
ɨɩɚɫɧɨɫɬɢ ɧɟɨɛɯɨɞɢɦɚ�ɞɥɹ�ɨɩɪɟɞɟɥɟɧɢɹ�ɬɨɱɟɤ�ɜ�ɪɟɝɢɨɧɚɯ�ɤɨɬɨɪɵɟ�ɧɟ�ɦɨɝɭɬ�
ɫɩɪɚɜɢɬɶɫɹ� ɫ� ɧɚɪɚɫɬɚɸɳɟɣ� ɬɟɧɞɟɧɰɢɟɣ� ɩɨ� ɧɚɤɨɩɥɟɧɢɸ� ɨɬɯɨɞɨɜ�� ɬɚɤɢɦ�
ɨɛɪɚɡɨɦ� ɜɨɡɦɨɠɧɨ� ɨɩɪɟɞɟɥɢɬɶ� ɝɞɟ� ɧɟɨɛɯɨɞɢɦɨ� ɞɨɛɚɜɢɬɶ� ɩɨɬɟɧɰɢɚɥɶɧɭɸ�
ɫɩɨɫɨɛɧɨɫɬɶ�ɩɨ��ɫɛɨɪɭ��ɬɪɚɧɫɩɨɪɬɢɪɨɜɤɢ��ɭɬɢɥɢɡɚɰɢɢ�ɨɬɯɨɞɨɜ�,�ɢ�,,�ɤɥɚɫɫɨɜ�
ɨɩɚɫɧɨɫɬɢ [5]. 
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ȼɫɟ� ɩɪɨɛɥɟɦɵ�� ɰɟɥɢ� ɢ� ɡɚɞɚɱɢ�� ɢɡɥɨɠɟɧɧɵɟ� ɜɵɲɟ�� ɢ� ɞɪɭɝɢɟ� ɬɟɦɵ��
ɫɜɹɡɚɧɧɵɟ�ɫɨ�ɫɛɨɪɨɦ��ɬɪɚɧɫɩɨɪɬɢɪɨɜɤɨɣ��ɯɪɚɧɟɧɢɟɦ��ɭɬɢɥɢɡɚɰɢɟɣ�ɨɬɯɨɞɨɜ�
,� ɢ� ,,� ɤɥɚɫɫɨɜ� ɨɩɚɫɧɨɫɬɢ ɬɪɟɛɭɸɬ� ɨɫɨɛɨɝɨ� ɜɧɢɦɚɧɢɹ� ɢ� ɞɨɪɚɛɨɬɤɢ� ɫ�
ɤɨɧɬɪɨɥɶɧɨ-ɧɚɞɡɨɪɧɵɦɢ�ɨɪɝɚɧɚɦɢ�ɜ�ɫɮɟɪɟ�ɩɪɢɪɨɞɨɩɨɥɶɡɨɜɚɧɢɹ�ɢ�ɞɪɭɝɢɦɢ 
ɨɪɝɚɧɢɡɚɰɢɹɦɢ�ɡɚɢɧɬɟɪɟɫɨɜɚɧɧɵɦɢ�ɜ�ɪɟɲɟɧɢɢ�ɞɚɧɧɵɯ�ɩɪɨɛɥɟɦ�ɢ�ɫɨɡɞɚɧɢɹ�
ɛɥɚɝɨɩɪɢɹɬɧɨɣ�ɨɤɪɭɠɚɸɳɟɣ�ɫɪɟɞɵ�� 
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Ʉɥɸɱɟɜɵɟ� ɫɥɨɜɚ� ɦɟɠɜɟɞɨɦɫɬɜɟɧɧɨɟ� ɜɡɚɢɦɨɞɟɣɫɬɜɢɟ�� Ⱥɡɟɪɛɚɣɞɠɚɧɫɤɚɹ 
ɪɟɫɩɭɛɥɢɤɚ��Ʉɚɫɩɢɣɫɤɨɟ�ɦɨɪɟ� 

 
ɇɚ�ɚɤɜɚɬɨɪɢɢ� �Ʉɚɫɩɢɣɫɤɨɝɨ�ɦɨɪɹ�Ⱥɡɟɪɛɚɣɞɠɚɧɫɤɨɝɨ�ɫɟɤɬɨɪɚ�ɢɦɟɸɬ�

ɦɟɫɬɨ��ɑɋ�ɫɜɹɡɚɧɧɵɟ�ɫ�ɪɚɡɥɢɜɚɦɢ�ɧɟɮɬɢ��ɩɨɠɚɪɚɦɢ�ɧɚ�ɧɟɮɬɟɞɨɛɵɜɚɸɳɢɯ�
ɨɛɴɟɤɬɚɯ� 
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 ɉɪɨɰɟɫɫ� ɩɪɢɜɥɟɱɟɧɢɹ� ɨɪɝɚɧɨɜ� ɭɩɪɚɜɥɟɧɢɹ� ɫɢɥ� ɢ� ɫɪɟɞɫɬɜ�
Ƚɨɫɭɞɚɪɫɬɜɟɧɧɨɣ�ɫɢɫɬɟɦɵ�ɩɨ�ɩɪɟɞɨɬɜɪɚɳɟɧɢɸ�ɱɪɟɡɜɵɱɚɣɧɵɯ�ɫɢɬɭɚɰɢɣ�ɧɨɫɢɬ�
ɧɟɫɢɫɬɟɦɧɵɣ� ɯɚɪɚɤɬɟɪ� ɢ� ɨɬɫɭɬɫɬɜɭɟɬ� ɫɢɫɬɟɦɚ� ɦɟɠɜɟɞɨɦɫɬɜɟɧɧɨɝɨ�
ɜɡɚɢɦɨɞɟɣɫɬɜɢɹ�ɦɟɠɞɭ�Ɇɑɋ�ɢ�ɜɟɞɨɦɫɬɜɚɦɢ� ɭɱɚɫɬɜɭɸɳɢɦɢ�ɜ�ɥɢɤɜɢɞɚɰɢɢ�ɑɋ� 

Ɉɪɝɚɧɢɡɚɰɢɹ�ɦɟɠɜɟɞɨɦɫɬɜɟɧɧɨɝɨ�ɜɡɚɢɦɨɞɟɣɫɬɜɢɹ�ɹɜɥɹɟɬɫɹ ɧɚɢɛɨɥɟɟ�
ɨɬɜɟɬɫɬɜɟɧɧɵɦ� ɷɬɚɩɨɦ� ɭɩɪɚɜɥɟɧɱɟɫɤɨɣ� ɞɟɹɬɟɥɶɧɨɫɬɢ� ɩɨɫɤɨɥɶɤɭ� ɢɦɟɧɧɨ�
ɷɬɨɬ� ɷɬɚɩ� ɪɚɛɨɬɵ� ɨɩɪɟɞɟɥɹɟɬ� ɭɪɨɜɟɧɶ� ɫɥɚɠɟɧɧɨɫɬɢ� ɞɟɣɫɬɜɢɣ� ɜɫɟɯ�
ɭɱɚɫɬɜɭɸɳɢɯ� ɜ� ɥɢɤɜɢɞɚɰɢɢ� ɑɋ�� ɉɪɢ� ɷɬɨɦ� ɫɥɟɞɭɟɬ� ɩɨɞɱɟɪɤɧɭɬɶ�� ɱɬɨ�
ɨɪɝɚɧɢɡɚɰɢɹ� ɦɟɠɜɟɞɨɦɫɬɜɟɧɧɨɝɨ� ɜɡɚɢɦɨɞɟɣɫɬɜɢɹ� ɞɚɠɟ� ɢɦɟɹ�
ɨɬɧɨɫɢɬɟɥɶɧɭɸ� ɫɚɦɨɫɬɨɹɬɟɥɶɧɨɫɬɶ� ɹɜɥɹɟɬɫɹ� ɫɨɫɬɚɜɧɨɣ� ɱɚɫɬɶɸ� ɟɞɢɧɨɝɨ�
ɩɪɨɰɟɫɫɚ ɨɪɝɚɧɢɡɚɰɢɢ�ɞɟɣɫɬɜɢɣ�ɫɢɥ�ȽɄɑɋ��ɋɥɟɞɨɜɚɬɟɥɶɧɨ�ɜɡɚɢɦɨɞɟɣɫɬɜɢɟ�
ɨɪɝɚɧɢɡɭɟɬ� ɬɨɬ� ɨɪɝɚɧ� ɭɩɪɚɜɥɟɧɢɹ� ɤɨɬɨɪɵɣ� ɨɪɝɚɧɢɡɭɟɬ� ɢ� ɪɭɤɨɜɨɞɢɬ�
ɞɟɣɫɬɜɢɹɦɢ� ɫɢɥ� ɩɪɢ� ɥɢɤɜɢɞɚɰɢɢ� ɑɋ� Ɍɚɤɢɦɢ� ɨɪɝɚɧɚɦɢ� ɭɩɪɚɜɥɟɧɢɹ� ɧɚ�
Ɋɟɫɩɭɛɥɢɤɚɧɫɤɨɦ� ɭɪɨɜɧɟ� ɹɜɥɹɟɬɫɹ� Ɇɑɋ� Ⱥɡɟɪɛɚɣɞɠɚɧɫɤɨɣ� Ɋɟɫɩɭɛɥɢɤɢ� 
ɉɪɢ� ɥɢɤɜɢɞɚɰɢɢ� ɑɋ� ɧɚ� ɨɛɴɟɤɬɚɯ� ɧɟɮɬɟɞɨɛɵɱɢ� ɜɡɚɢɦɨɞɟɣɫɬɜɢɟ�
ɨɪɝɚɧɢɡɭɟɬɫɹ�ɜ�ɢɧɬɟɪɟɫɚɯ�ɦɟɞɢɰɢɧɫɤɨɣ��ɫɥɭɠɛɵ��ɩɨ�ɜɨɩɪɨɫɚɦ�ɨɪɝɚɧɢɡɚɰɢɢ����
ɷɜɚɤɭɚɰɢɢ��ɢɡ�ɡɨɧɵ�ɛɟɞɫɬɜɢɹ���ɤɨɧɬɪɨɥɹ�ɡɚ�ɢɡɦɟɧɟɧɢɟɦ��ɨɛɫɬɚɧɨɜɤɢ��ɜ�ɡɨɧɟ�
ɛɟɞɫɬɜɢɹ�� ɷɜɚɤɭɚɰɢɢ� � ɩɨɬɟɪɩɟɜɲɢɯ� ɨɛɟɫɩɟɱɟɧɢɹ� ɞɟɣɫɬɜɢɣ� ɫɢɥ� ɢ�
ɨɪɝɚɧɢɡɚɰɢɢ� ɭɩɪɚɜɥɟɧɢɹ�� ɋɭɳɧɨɫɬɶ� ɨɪɝɚɧɢɡɚɰɢɢ� ɦɟɠɜɟɞɨɦɫɬɜɟɧɧɨɝɨ�
ɜɡɚɢɦɨɞɟɣɫɬɜɢɹ� ɩɪɢ� ɑɋ� ɧɚ� ɨɛɴɟɤɬɚɯ� ɧɟɮɬɟɞɨɛɵɱɢ� ɡɚɤɥɸɱɚɟɬɫɹ� ɜ�
ɨɩɪɟɞɟɥɟɧɢɢ�ɨɫɧɨɜ�ɜɡɚɢɦɨɞɟɣɫɬɜɢɹ�ɢ�ɩɪɨɜɟɞɟɧɢɢ�ɤɨɦɩɥɟɤɫɚ�ɦɟɪɨɩɪɢɹɬɢɣ��
ɪɟɝɥɚɦɟɧɬɢɪɭɟɦɵɯ� ɨɩɪɟɞɟɥɟɧɧɵɦɢ� ɩɪɚɜɢɥɚɦɢ� ɢ� ɩɪɨɰɟɞɭɪɚɦɢ� ɩɨ�
ɫɨɝɥɚɫɨɜɚɧɢɸ�� ɫɨɜɦɟɫɬɧɵɯ� ɞɟɣɫɬɜɢɣ� ɨɪɝɚɧɨɜ� ɭɩɪɚɜɥɟɧɢɹ� ɢ� ɫɢɥ� ɩɪɢ�
ɜɵɩɨɥɧɟɧɢɢ�ɡɚɞɚɱ� 

ȼ�ɫɬɪɭɤɬɭɪɟ�Ɇɑɋ�ɢ�ɐɍɄɋȺ�Ɇɑɋ�Ⱥɡɟɪɛɚɣɞɠɚɧɫɤɨɣ�Ɋɟɫɩɭɛɥɢɤɢ�ɧɟ�
ɢɦɟɟɬɫɹ� ɨɪɝɚɧ, ɡɚɧɢɦɚɸɳɢɣɫɹ� ɨɪɝɚɧɢɡɚɰɢɟɣ� ɦɟɠɜɟɞɨɦɫɬɜɟɧɧɨɝɨ�
ɜɡɚɢɦɨɞɟɣɫɬɜɢɹ�� ɱɬɨ� ɜɥɟɱɟɬ� ɡɚɞɟɪɠɤɭ� ɢɧɮɨɪɦɚɰɢɢ�� ɧɟɫɜɨɟɜɪɟɦɟɧɧɨɟ�
ɩɪɢɜɥɟɱɟɧɢɟ�ɫɢɥ�ɢ�ɫɪɟɞɫɬɜ��ɧɟɨɩɪɚɜɞɚɧɧɵɟ�ɦɚɬɟɪɢɚɥɶɧɵɟ�ɢ�ɱɟɥɨɜɟɱɟɫɤɢɟ�
ɩɨɬɟɪɢ� 

ɋɨɡɞɚɧɢɟ� ɜ� ɫɬɪɭɤɬɭɪɟ� ɐɍɄɋ� � Ɇɑɋ� Ⱥɡɟɪɛɚɣɞɠɚɧɫɤɨɣ� Ɋɟɫɩɭɛɥɢɤɢ�
ɨɬɞɟɥɚ� ɜɡɚɢɦɨɞɟɣɫɬɜɢɹ� ɫ� ɨɪɝɚɧɚɦɢ� ɭɩɪɚɜɥɟɧɢɹ� ɮɭɧɤɰɢɨɧɚɥɶɧɵɦɢ��
ɩɨɞɫɢɫɬɟɦɚɦɢ� ȽɄɑɋ� ɭɩɪɨɳɚɟɬ� ɦɟɯɚɧɢɡɦ� ɫɛɨɪɚ� ɞɚɧɧɵɯ� ɨɬ� ɫɬɪɭɤɬɭɪɧɵɯ�
ɩɨɞɪɚɡɞɟɥɟɧɢɣ� Ɇɑɋ� Ⱥɡɟɪɛɚɣɞɠɚɧɫɤɨɣ� Ɋɟɫɩɭɛɥɢɤɢ� ɧɟɨɛɯɨɞɢɦɵɯ� ɞɥɹ�
ɪɚɡɪɚɛɨɬɤɢ� ɞɨɤɭɦɟɧɬɨɜ� ɩɨ� ɜɡɚɢɦɨɞɟɣɫɬɜɢɸ�� ɫɨɤɪɚɳɚɟɬɫɹ� ɜɪɟɦɹ� ɧɚ�
ɩɨɫɬɚɧɨɜɤɭ�ɡɚɞɚɱ�ɢ�ɫɜɨɟɜɪɟɦɟɧɧɨɫɬɢ�ɩɨɞɝɨɬɨɜɤɢ�ɧɟɨɛɯɨɞɢɦɵɯ�ɞɨɤɭɦɟɧɬɨɜ�
ɩɨ� ɨɪɝɚɧɢɡɚɰɢɢ� ɜɡɚɢɦɨɞɟɣɫɬɜɢɹ�� ɢɫɤɥɸɱɟɧɢɹ� ɜɵɩɨɥɧɟɧɢɹ� ɡɚɞɚɱ� ɧɟ�
ɫɜɹɡɚɧɧɵɯ� ɫ� ɞɟɹɬɟɥɶɧɨɫɬɶɸ� ɨɬɞɟɥɚ�� ɛɨɥɶɲɚɹ� ɫɚɦɨɫɬɨɹɬɟɥɶɧɨɫɬɶ� ɢ�
ɜɨɡɦɨɠɧɨɫɬɶ� ɪɟɲɚɬɶ� ɜɨɩɪɨɫɵ� ɢɧɮɨɪɦɚɰɢɨɧɧɨɝɨ� ɜɡɚɢɦɨɞɟɣɫɬɜɢɹ� ɫ�
ɨɪɝɚɧɚɦɢ� ɭɩɪɚɜɥɟɧɢɹ� ɮɭɧɤɰɢɨɧɚɥɶɧɵɦɢ� ɩɨɞɫɢɫɬɟɦɚɦɢ� ȽɄɑɋ��
ɨɪɝɚɧɢɡɚɰɢɹ� ɜɡɚɢɦɨɞɟɣɫɬɜɢɹ� ɨɪɝɚɧɨɜ� ɩɨɜɫɟɞɧɟɜɧɨɝɨ� ɭɩɪɚɜɥɟɧɢɹ� ɜ�
ɤɪɭɝɥɨɫɭɬɨɱɧɨɦ�ɪɟɠɢɦɟ�ɱɟɪɟɡ�ɞɟɠɭɪɧɵɟ�ɫɦɟɧɵ� 

ȼ� ɰɟɥɹɯ� ɫɨɜɟɪɲɟɧɫɬɜɨɜɚɧɢɹ� ɨɪɝɚɧɢɡɚɰɢɢ� ɜɡɚɢɦɨɞɟɣɫɬɜɢɹ� Ɇɑɋ�
Ⱥɡɟɪɛɚɣɞɠɚɧɫɤɨɣ�Ɋɟɫɩɭɛɥɢɤɢ� � ɫ�ɨɪɝɚɧɚɦɢ�ɭɩɪɚɜɥɟɧɢɹ�ɮɭɧɤɰɢɨɧɚɥɶɧɵɦɢ�
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ɩɨɞɫɢɫɬɟɦɚɦɢ� ȽɄɑɋ� ɜ� ɨɛɥɚɫɬɢ ɡɚɳɢɬɵ� ɧɚɫɟɥɟɧɢɹ� ɢ� ɬɟɪɪɢɬɨɪɢɣ� ɨɬ� ɑɋ�
ɩɪɢɪɨɞɧɨɝɨ�ɢ�ɬɟɯɧɨɝɟɧɧɨɝɨ�ɯɚɪɚɤɬɟɪɚ�ɩɪɟɞɥɚɝɚɟɬɫɹ�ɋɨɡɞɚɧɢɟ�ɜ�ɫɬɪɭɤɬɭɪɟ�
ɐɍɄɋ� Ɇɑɋ� Ⱥɡɟɪɛɚɣɞɠɚɧɫɤɨɣ� Ɋɟɫɩɭɛɥɢɤɢ� ɨɬɞɟɥɚ� ɜɡɚɢɦɨɞɟɣɫɬɜɢɹ� ɫ�
ɨɪɝɚɧɚɦɢ� ɭɩɪɚɜɥɟɧɢɹ� ɮɭɧɤɰɢɨɧɚɥɶɧɵɦɢ� ɩɨɞɫɢɫɬɟɦɚɦɢ� ȽɄɑɋ� � ɜ�
ɤɨɥɢɱɟɫɬɜɟ���ɱɟɥɨɜɟɤ�ɧɚɱɚɥɶɧɢɤ�ɨɬɞɟɥɚ��ɡɚɦɟɫɬɢɬɟɥɶ��ɝɥɚɜɧɵɣ�ɫɩɟɰɢɚɥɢɫɬ-
ɷɤɫɩɟɪɬ�� ɜɟɞɭɳɢɣ� ɫɩɟɰɢɚɥɢɫɬ� ɷɤɫɩɟɪɬ�ɧɚ� ɞɚɧɧɵɣ� ɨɬɞɟɥ� ɜɨɡɥɨɠɢɬɶ�
ɫɥɟɞɭɸɳɢɟ� Ɉɛɦɟɧ� ɢɧɮɨɪɦɚɰɢɟɣ� ɫ� ɦɢɧɢɫɬɟɪɫɬɜɚɦɢ�� ɜɟɞɨɦɫɬɜɚɦɢ� ɢ�
ɨɪɝɚɧɢɡɚɰɢɹɦɢ�ɧɚ�ɪɟɫɩɭɛɥɢɤɚɧɫɤɨɦ�ɭɪɨɜɧɟ�ɜ�ɨɛɥɚɫɬɢ�ɡɚɳɢɬɵ�ɧɚɫɟɥɟɧɢɹ�ɢ�
ɬɟɪɪɢɬɨɪɢɣ�ɨɬ�ɑɋ� 

ɋɨɜɦɟɫɬɧɚɹ�ɪɚɡɪɚɛɨɬɤɚ�ɢ�ɫɨɜɦɟɫɬɧɚɹ�ɤɨɪɪɟɤɬɢɪɨɜɤɚ�ɩɥɚɧɨɜ�ɞɟɣɫɬɜɢɣ�
ɨɪɝɚɧɨɜ� ɭɩɪɚɜɥɟɧɢɹ� ɢ� ɫɢɥ� ɩɪɢɜɥɟɤɚɟɦɵɯ� ɞɥɹ� ɥɢɤɜɢɞɚɰɢɢ�ɑɋ� ɪɚɡɥɢɱɧɨɝɨ�
ɯɚɪɚɤɬɟɪɚ�ɧɚ�ɨɛɴɟɤɬɟ�ɧɟɮɬɟɞɨɛɵɱɢ�ɜ�ɪɚɡɥɢɱɧɵɯ�ɮɭɧɤɰɢɨɧɢɪɨɜɚɧɢɹɯ�ȽɄɑɋ�
ɨɛɴɟɤɬɨɜɨɝɨ�ɭɪɨɜɧɹ� 

Ɉɪɝɚɧɢɡɚɰɢɹ� ɪɚɛɨɬɵ�ɩɨ� ɡɚɤɥɸɱɟɧɢɸ� ɫɨɝɥɚɲɟɧɢɣ� ɢɧɮɨɪɦɚɰɢɨɧɧɨɝɨ�
ɨɛɦɟɧɚ�ɦɟɠɞɭ�ɨɪɝɚɧɚɦɢ�ɭɩɪɚɜɥɟɧɢɹ�ȽɄɑɋ� 

ɉɪɢ� ɪɚɡɜɟɪɬɵɜɚɧɢɢ� ɨɩɟɪɚɬɢɜɧɨɝɨ� ɲɬɚɛɚ� ɥɢɤɜɢɞɚɰɢɢ� ɑɋ� Ɇɑɋ�
Ⱥɡɟɪɛɚɣɞɠɚɧɫɤɨɣ� Ɋɟɫɩɭɛɥɢɤɢ�� ɨɪɝɚɧɢɡɚɰɢɹ� ɧɟɩɪɟɪɵɜɧɨɝɨ�
ɢɧɮɨɪɦɚɰɢɨɧɧɨɝɨ�ɜɡɚɢɦɨɞɟɣɫɬɜɢɹ�ɫ�Ʉɑɋ�ɢ�ɈɉȻ�ɨɛɴɟɤɬɚ�ɢ�ɜɵɲɟɫɬɨɹɳɢɦɢ�
ɨɪɝɚɧɚɦɢ� ɭɩɪɚɜɥɟɧɢɹ� ɩɨ� ɫɛɨɪɭ� ɢ� ɨɛɨɛɳɟɧɢɸ� ɢɧɮɨɪɦɚɰɢɢ� ɩɨ� ɜɨɩɪɨɫɚɦ�
ɥɢɤɜɢɞɚɰɢɢ� ɑɋ� ɢ� ɢɯ� ɩɨɫɥɟɞɫɬɜɢɣ� ɫ� ɰɟɥɶɸ� ɩɨɞɝɨɬɨɜɤɢ� ɩɪɟɞɥɨɠɟɧɢɣ� ɜ�
ɪɟɲɟɧɢɹ�ɩɪɟɞɫɟɞɚɬɟɥɟɣ�Ʉɑɋ�ɢ�ɈɉȻ�ɧɚ�ɥɢɤɜɢɞɚɰɢɸ�ɑɋ� 

ɉɪɟɞɥɚɝɚɟɦɵɣ� ɜɚɪɢɚɧɬ� ɜɤɥɸɱɟɧɢɹ� ɨɬɞɟɥɚ� ɜ� ɫɬɪɭɤɬɭɪɭ� ɐɍɄɋ�Ɇɑɋ�
Ⱥɡɟɪɛɚɣɞɠɚɧɫɤɨɣ�Ɋɟɫɩɭɛɥɢɤɢ�±ɤɚɤ�ɫɚɦɨɫɬɨɹɬɟɥɶɧɵɣ�ɨɬɞɟɥ��Ⱥ�ɜ�ɞɟɠɭɪɧɨɣ�
ɫɦɟɧɟ� ɐɍɄɋ� Ɇɑɋ� Ⱥɡɟɪɛɚɣɞɠɚɧɫɤɨɣ� Ɋɟɫɩɭɛɥɢɤɢ� ɜɜɟɫɬɢ� ɨɩɟɪɚɬɢɜɧɨɝɨ�
ɞɟɠɭɪɧɨɝɨ�ɩɨ�ɜɡɚɢɦɨɞɟɣɫɬɜɢɸ�� 

ɍɩɪɨɳɚɟɬɫɹ�ɦɟɯɚɧɢɡɦ�ɫɛɨɪɚ�ɞɚɧɧɵɯ�ɨɬ�ɫɬɪɭɤɬɭɪɧɵɯ�ɩɨɞɪɚɡɞɟɥɟɧɢɣ�
Ɇɑɋ� Ⱥɡɟɪɛɚɣɞɠɚɧɫɤɨɣ� Ɋɟɫɩɭɛɥɢɤɢ� ɧɟɨɛɯɨɞɢɦɵɯ� ɞɥɹ� ɪɚɡɪɚɛɨɬɤɢ�
ɞɨɤɭɦɟɧɬɨɜ�ɩɨ�ɜɡɚɢɦɨɞɟɣɫɬɜɢɸ��ɫɨɤɪɚɳɚɟɬɫɹ�ɜɪɟɦɹ�ɧɚ�ɩɨɫɬɚɧɨɜɤɭ�ɡɚɞɚɱ�ɢ�
ɫɜɨɟɜɪɟɦɟɧɧɨɫɬɢ� ɩɨɞɝɨɬɨɜɤɢ� ɧɟɨɛɯɨɞɢɦɵɯ� ɞɨɤɭɦɟɧɬɨɜ� ɩɨ� ɨɪɝɚɧɢɡɚɰɢɢ�
ɜɡɚɢɦɨɞɟɣɫɬɜɢɹ� �ɭɦɟɧɶɲɚɟɬɫɹ� ɤɨɥɢɱɟɫɬɜɨ� ɡɜɟɧɶɟɜ� ɜ� ɰɟɩɢ� ɭɩɪɚɜɥɟɧɢɹ���
ɂɫɤɥɸɱɟɧɢɹ� ɜɵɩɨɥɧɟɧɢɹ� ɡɚɞɚɱ� ɧɟ� ɫɜɹɡɚɧɧɵɯ� ɫ� ɞɟɹɬɟɥɶɧɨɫɬɶɸ� ɨɬɞɟɥɚ��
Ȼɨɥɶɲɚɹ� ɫɚɦɨɫɬɨɹɬɟɥɶɧɨɫɬɶ� ɢ� ɜɨɡɦɨɠɧɨɫɬɶ� ɪɟɲɚɬɶ� ɜɨɩɪɨɫɵ�
ɢɧɮɨɪɦɚɰɢɨɧɧɨɝɨ� ɜɡɚɢɦɨɞɟɣɫɬɜɢɹ� ɫ� ɨɪɝɚɧɚɦɢ� ɭɩɪɚɜɥɟɧɢɹ�
ɮɭɧɤɰɢɨɧɚɥɶɧɵɦɢ� ɩɨɞɫɢɫɬɟɦɚɦɢ� ȽɄɑɋ�� ɨɪɝɚɧɢɡɚɰɢɹ� ɜɡɚɢɦɨɞɟɣɫɬɜɢɹ�
ɨɪɝɚɧɨɜ� ɩɨɜɫɟɞɧɟɜɧɨɝɨ� ɭɩɪɚɜɥɟɧɢɹ� ɜ� ɤɪɭɝɥɨɫɭɬɨɱɧɨɦ� ɪɟɠɢɦɟ� ɱɟɪɟɡ�
ɞɟɠɭɪɧɵɟ�ɫɦɟɧɵ� 

Ɋɚɡɪɚɛɨɬɚɧɧɚɹ� ɦɟɬɨɞɢɤɚ� ɩɪɟɞɫɬɚɜɥɹɟɬ� ɜɨɡɦɨɠɧɨɫɬɶ� ɨɰɟɧɢɬɶ�
ɫɩɨɫɨɛɧɨɫɬɶ� ɫɢɥ� ȽɄɑɋ� ɩɪɢ� ɥɢɤɜɢɞɚɰɢɢ� ɑɋ� ɬɟɦ ɫɚɦɵɦ� ɩɨɤɚɡɵɜɚɹ�
ɷɮɮɟɤɬɢɜɧɨɫɬɶ� ɨɪɝɚɧɢɡɚɰɢɢ� ɜɡɚɢɦɨɞɟɣɫɬɜɢɹ� ɢ� ɩɪɚɜɢɥɶɧɵɣ� ɜɵɛɨɪ�
ɩɪɢɜɥɟɱɟɧɢɹ�ɨɩɪɟɞɟɥɟɧɧɵɯ�ɫɢɥ�ȽɄɑɋ�� 

ȼɵɪɚɛɨɬɚɧɧɵɟ� ɪɟɤɨɦɟɧɞɚɰɢɢ� ɩɨɡɜɨɥɹɸɬ� ɞɨɥɠɧɨɫɬɧɵɦ� ɥɢɰɚɦ�Ɇɑɋ�
Ⱥɡɟɪɛɚɣɞɠɚɧɫɤɨɣ� Ɋɟɫɩɭɛɥɢɤɢ� ɛɨɥɟɟ� ɨɩɟɪɚɬɢɜɧɨ� ɢ� ɤɚɱɟɫɬɜɟɧɧɨ�
ɨɪɝɚɧɢɡɨɜɚɬɶ� ɜɡɚɢɦɨɞɟɣɫɬɜɢɟ�Ɇɑɋ� �Ⱥɡɟɪɛɚɣɞɠɚɧɫɤɨɣ� Ɋɟɫɩɭɛɥɢɤɢ�� ɱɬɨ� ɜ�
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ɤɨɧɟɱɧɨɦ� ɢɬɨɝɟ� ɫɩɨɫɨɛɫɬɜɭɟɬ� ɛɨɥɟɟ� ɤɚɱɟɫɬɜɟɧɧɨɣ� ɩɨɞɝɨɬɨɜɤɟ� ɤ�
ɜɵɩɨɥɧɟɧɢɸ�ɩɨɫɬɚɜɥɟɧɧɵɯ�ɡɚɞɚɱ�� 

 
Ʌɢɬɟɪɚɬɭɪɚ 

 
1. ɉɨɫɥɟɞɫɬɜɢɹ� ɩɨɠɚɪɨɜɡɪɵɜɨɨɩɚɫɧɵɯ� ɫɢɬɭɚɰɢɣ� ɧɚ� ɦɨɪɫɤɢɯ� ɦɟɫɬɨɪɨɠɞɟɧɢɹɯ�

Ʉɚɫɩɢɣɫɤɨɝɨ�ɦɨɪɹ����ɉɪɨɛɥɟɦɵ�ɨɛɟɫɩɟɱɟɧɢɹ�ɛɟɡɨɩɚɫɧɨɫɬɢ�ɩɪɢ�ɥɢɤɜɢɞɚɰɢɢ�ɩɨɫɥɟɞɫɬɜɢɣ�
ɱɪɟɡɜɵɱɚɣɧɵɯ� ɫɢɬɭɚɰɢɣ�ȼɨɪɨɧɟɠɫɤɢɣ� ɢɧɫɬɢɬɭɬ� Ƚɨɫɭɞɚɪɫɬɜɟɧɧɨɣ� ɩɪɨɬɢɜɨɩɨɠɚɪɧɨɣ�
ɫɥɭɠɛɵ�Ɇɑɋ��������Ɍ�����- ɋ������- 150. 

2. ɉɨɫɬɚɧɨɜɥɟɧɢɟ� Ʉɚɛɢɧɟɬɚ� ɦɢɧɢɫɬɪɨɜ� Ⱥɡɟɪɛɚɣɞɠɚɧɫɤɨɣ� Ɋɟɫɩɭɛɥɢɤɢ� ɨɬ� ���
ɚɩɪɟɥɹ� ����� ɝɨɞɚ� ʋ� ���� ©Ɉɛ� Ⱥɡɟɪɛɚɣɞɠɚɧɫɤɨɣ� ɝɨɫɭɞɚɪɫɬɜɟɧɧɨɣ� ɫɢɫɬɟɦɟ� ɩɨ�
ɩɪɟɞɨɬɜɪɚɳɟɧɢɸ�ɱɪɟɡɜɵɱɚɣɧɵɯ�ɫɢɬɭɚɰɢɣ�ɢ�ɞɟɣɫɬɜɢɹɦ�ɜ�ɬɚɤɢɯ�ɫɢɬɭɚɰɢɹɯª 

3. ɍɤɚɡ� ɉɪɟɡɢɞɟɧɬɚ� Ⱥɡɟɪɛɚɣɞɠɚɧɫɤɨɣ� Ɋɟɫɩɭɛɥɢɤɢ� ɨɬ� ��� ɚɩɪɟɥɹ� ����� ɝɨɞɚ�
ʋ���� ©Ɉɛ� ɭɬɜɟɪɠɞɟɧɢɢ� ɉɨɥɨɠɟɧɢɹ� ɨ� Ɇɢɧɢɫɬɟɪɫɬɜɟ� ɩɨ� ɱɪɟɡɜɵɱɚɣɧɵɦ� ɫɢɬɭɚɰɢɹɦ�
Ⱥɡɟɪɛɚɣɞɠɚɧɫɤɨɣ� Ɋɟɫɩɭɛɥɢɤɢ�� ɫɬɪɭɤɬɭɪɵ� Ɇɢɧɢɫɬɟɪɫɬɜɚ� ɢ� ɱɢɫɥɟɧɧɨɝɨ� ɥɢɦɢɬɚ� ɟɝɨ�
ɪɚɛɨɬɧɢɤɨɜª� 
 

 
ɇ�ȼ��Ɂɢɛɚɪɟɜ��ɇ�Ⱥ��ɉɨɥɢɬɚɟɜɚ 

 
ɋɚɧɤɬ-ɉɟɬɟɪɛɭɪɝɫɤɢɣ�ɩɨɥɢɬɟɯɧɢɱɟɫɤɢɣ�ɭɧɢɜɟɪɫɢɬɟɬ�ɉɟɬɪɚ�ȼɟɥɢɤɨɝɨ 

 
ɉȿɊȿɊȺȻɈɌɄȺ�ɀɂȾɄɂɏ�ɂ�ɌȼȿɊȾɕɏ�ɈɌɏɈȾɈȼ�ɉɂɓȿȼɈɃ�

ɉɊɈɆɕɒɅȿɇɇɈɋɌɂ�ɋ�ɉɊɂɆȿɇȿɇɂȿɆ�ɆɂɄɊɈȼɈȾɈɊɈɋɅȿɃ 
 

Ɋɚɛɨɬɚ� ɩɨɫɜɹɳɟɧɚ� ɩɟɪɟɪɚɛɨɬɤɟ� ɠɢɞɤɢɯ� ɢ� ɬɜɟɪɞɵɯ� ɨɬɯɨɞɨɜ� ɩɢɳɟɜɨɣ 
ɩɪɨɦɵɲɥɟɧɧɨɫɬɢ� ɫ� ɩɨɦɨɳɶɸ� ɦɢɤɪɨɜɨɞɨɪɨɫɥɟɣ� ɉɨɥɭɱɟɧɧɭɸ� ɜ� ɪɟɡɭɥɶɬɚɬɟ� ɨɱɢɫɬɤɢ�
ɫɬɨɱɧɵɯ� ɜɨɞ� ɛɢɨɦɚɫɫɭ� ɦɢɤɪɨɜɨɞɨɪɨɫɥɟɣ� ɩɪɟɞɥɨɠɟɧɨ� ɢɫɩɨɥɶɡɨɜɚɬɶ� ɞɥɹ� ɭɫɤɨɪɟɧɢɹ�
ɩɪɨɰɟɫɫɨɜ� ɚɧɚɷɪɨɛɧɨɝɨ� ɫɛɪɚɠɢɜɚɧɢɹ� ɩɢɳɟɜɵɯ� ɨɬɯɨɞɨɜ�� ɉɨɤɚɡɚɧɨ�� ɱɬɨ� ɞɨɛɚɜɤɚ�
ɛɢɨɦɚɫɫɵ�ɦɢɤɪɨɜɨɞɨɪɨɫɥɟɣ�ɫɩɨɫɨɛɧɚ�ɭɫɤɨɪɹɬɶ�ɩɪɨɰɟɫɫɵ�ɪɚɡɥɨɠɟɧɢɹ�ɩɢɳɟɜɵɯ�ɨɬɯɨɞɨɜ�
ɢ�ɜɵɪɚɛɚɬɵɜɚɬɶ�ɛɨɥɶɲɟɟ�ɤɨɥɢɱɟɫɬɜɨ�ɛɢɨɝɚɡɚ�ɫ�ɦɚɤɫɢɦɚɥɶɧɵɦ�ɫɨɞɟɪɠɚɧɢɟɦ�ɦɟɬɚɧɚ� 

Ʉɥɸɱɟɜɵɟ� ɫɥɨɜɚ� ɭɬɢɥɢɡɚɰɢɹ� ɩɢɳɟɜɵɯ� ɨɬɯɨɞɨɜ�� ɦɢɤɪɨɜɨɞɨɪɨɫɥɢ�� ɨɱɢɫɬɤɚ�
ɫɬɨɱɧɵɯ�ɜɨɞ��ɛɢɨɝɚɡ��ɤɨɦɩɨɫɬ� 

 
ɍɬɢɥɢɡɚɰɢɹ�ɢ�ɜɵɜɨɡ�ɩɢɳɟɜɵɯ�ɨɬɯɨɞɨɜ�² ɷɬɨ�ɨɛɹɡɚɬɟɥɶɧɵɟ�ɭɫɥɨɜɢɹ�

ɪɚɛɨɬɵ�ɩɪɟɞɩɪɢɹɬɢɣ�ɢ�ɤɨɦɛɢɧɚɬɨɜ�ɨɛɳɟɫɬɜɟɧɧɨɝɨ�ɩɢɬɚɧɢɹ��ɂɫɩɨɪɱɟɧɧɵɟ�
ɩɪɨɞɭɤɬɵ� ɫ� ɢɫɬɺɤɲɢɦ� ɫɪɨɤɨɦ� ɯɪɚɧɟɧɢɹ�� ɩɪɟɞɫɬɚɜɥɹɸɬ� ɭɝɪɨɡɭ� ɞɥɹ�
ɨɤɪɭɠɚɸɳɟɣ� ɫɪɟɞɵ�� ɹɜɥɹɹɫɶ� ɩɢɬɚɬɟɥɶɧɨɣ� ɫɪɟɞɨɣ� ɞɥɹ� ɪɚɡɥɢɱɧɨɝɨ� ɜɢɞɚ�
ɜɪɟɞɨɧɨɫɧɵɯ� ɦɢɤɪɨɨɪɝɚɧɢɡɦɨɜ� ȼ� ɫɜɨɸ� ɨɱɟɪɟɞɶ� ɫɬɨɱɧɵɟ� ɜɨɞɵ� ɩɢɳɟɜɨɣ�
ɩɪɨɦɵɲɥɟɧɧɨɫɬɢ�� ɜ� ɱɚɫɬɧɨɫɬɢ�ɩɢɜɨɜɚɪɟɧɧɨɣ�� ɹɜɥɹɸɬɫɹ� ɨɞɧɢɦɢ�ɢɡ� ɫɚɦɵɯ�
ɡɚɝɪɹɡɧɟɧɧɵɯ� ɫɪɟɞɢ� ɞɪɭɝɢɯ� ɩɢɳɟɜɵɯ� ɩɪɨɢɡɜɨɞɫɬɜ�� ɏɚɪɚɤɬɟɪɧɵɦɢ�
ɩɨɤɚɡɚɬɟɥɹɦɢ�ɢɯ�ɫɬɨɱɧɵɯ�ɜɨɞ�ɹɜɥɹɸɬɫɹ��ɜɡɜɟɲɟɧɧɵɟ�ɜɟɳɟɫɬɜɚ ± 500-2000 
ɦɝ�ɥ� ȻɉɄΐ � �ɛɢɨɥɨɝɢɱɟɫɤɚɹ� ɩɨɬɪɟɛɧɨɫɬɶ� ɜ� ɤɢɫɥɨɪɨɞɟ�� ± 1200-����� ɦɝ�
Ɉ �ɥ��ɚɡɨɬ�± 60-����ɦɝ�ɥ��ɮɨɫɮɨɪ�± ����ɦɝ�ɥ��ɤɚɥɢɣ�± ����ɦɝ�ɥ��ɪɇ��-7,2 [1]. 
ɇɚɢɛɨɥɟɟ� ɩɟɪɫɩɟɤɬɢɜɧɵɦ� ɫɱɢɬɚɸɬ ɢɫɩɨɥɶɡɨɜɚɧɢɟ� ɦɢɤɪɨɜɨɞɨɪɨɫɥɟɣ� ɞɥɹ�
ɨɱɢɫɬɤɢ� ɫɬɨɱɧɵɯ� ɜɨɞ� ɩɪɟɞɩɪɢɹɬɢɣ� ɩɢɳɟɜɨɣ ɩɪɨɦɵɲɥɟɧɧɨɫɬɢ��
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ɪɵɛɨɜɨɞɧɵɯ� ɯɨɡɹɣɫɬɜ�� ɠɢɜɨɬɧɨɜɨɞɱɟɫɤɢɯ� ɮɟɪɦ�� ɩɬɢɰɟɮɚɛɪɢɤ� ɛɨɟɧ�� Ɉɧɢ�
ɤɚɤ� ɮɨɬɨɬɪɨɮɧɵɟ� ɨɪɝɚɧɢɡɦɵ� ɨɛɨɝɚɳɚɸɬ� ɜɨɞɧɭɸ� ɫɪɟɞɭ� ɤɢɫɥɨɪɨɞɨɦ� 
ɫɩɨɫɨɛɫɬɜɭɹ�ɬɟɦ�ɫɚɦɵɦ�ɫɩɨɫɨɛɫɬɜɭɹ�ɭɫɤɨɪɟɧɢɸ�ɨɤɢɫɥɢɬɟɥɶɧɵɯ�ɩɪɨɰɟɫɫɨɜ�
ɢ� ɦɢɧɟɪɚɥɢɡɚɰɢɢ ɨɪɝɚɧɢɱɟɫɤɢɯ� ɩɪɢɦɟɫɟɣ� ɜ� ɫɬɨɱɧɵɯ� ɜɨɞɚɯ��
Ʉɭɥɶɬɢɜɢɪɨɜɚɧɢɟ� ɦɢɤɪɨɜɨɞɨɪɨɫɥɟɣ� ɧɚ� ɫɬɨɱɧɵɯ� ɜɨɞɚɯ�� ɫ� ɨɞɧɨɣ ɫɬɨɪɨɧɵ��
ɩɨɡɜɨɥɹɟɬ�ɨɫɭɳɟɫɬɜɥɹɬɶ�ɛɢɨɥɨɝɢɱɟɫɤɭɸ�ɨɱɢɫɬɤɭ�ɜɨɞɵ��ɫ�ɞɪɭɝɨɣ�ɫɬɨɪɨɧɵ�±
ɩɨɥɭɱɚɬɶ� ɞɟɲɟɜɭɸ� ɛɢɨɦɚɫɫɭ >�@�� ɉɨɥɭɱɟɧɧɚɹ� ɜ� ɬɚɤɢɯ� ɭɫɥɨɜɢɹɯ� ɛɢɨɦɚɫɫɚ�
ɩɨɞɯɨɞɢɬ�ɞɥɹ�ɚɧɚɷɪɨɛɧɨɣ�ɩɟɪɟɪɚɛɨɬɤɢ�ɜ�ɛɢɨɝɚɡ�ɢ�ɩɨɥɭɱɟɧɢɹ�ɭɞɨɛɪɟɧɢɹ [3]. 

ɐɟɥɶ� ɪɚɛɨɬɵ� ± ɪɚɫɫɦɨɬɪɟɬɶ� ɜɨɡɦɨɠɧɨɫɬɶ� ɢɫɩɨɥɶɡɨɜɚɧɢɹ�
ɦɢɤɪɨɜɨɞɨɪɨɫɥɟɣ Chlorella sorokiniana ɞɥɹ� ɛɢɨɥɨɝɢɱɟɫɤɨɣ� ɨɱɢɫɬɤɢ�
ɫɬɨɱɧɵɯ�ɜɨɞ�ɩɢɜɨɜɚɪɟɧɧɨɝɨ�ɡɚɜɨɞɚ�ɢ�ɩɪɢɦɟɧɟɧɢɹ��ɩɨɥɭɱɟɧɧɨɣ�ɜ�ɪɟɡɭɥɶɬɚɬɟ�
ɨɱɢɫɬɤɢ�� ɛɢɨɦɚɫɫɵ� ɜ� ɤɚɱɟɫɬɜɟ� ɫɨ-ɫɭɛɫɬɪɚɬɚ� ɞɥɹ� ɭɫɤɨɪɟɧɢɹ� ɩɪɨɰɟɫɫɨɜ�
ɚɧɚɷɪɨɛɧɨɝɨ� ɫɛɪɚɠɢɜɚɧɢɹ� ɩɢɳɟɜɵɯ� ɨɬɯɨɞɨɜ� ɫ� ɰɟɥɶɸ� ɢɯ� ɩɟɪɟɪɚɛɨɬɤɢ� ɜ�
ɛɢɨɬɨɩɥɢɜɨ�ɢ�ɤɨɦɩɨɫɬ� 

Ɉɛɴɟɤɬɚɦɢ� ɢɫɫɥɟɞɨɜɚɧɢɹ� ɹɜɥɹɥɢɫɶ� ± ɤɭɥɶɬɭɪɚ�Chlorella sorokiniana 
�ɲɬɚɦɦ����-8k); ɫɬɨɱɧɵɟ�ɜɨɞɵ�ɈɈɈ�©ɉɢɜɨɜɚɪɟɧɧɨɣ�ɤɚɦɩɚɧɢɢ�©Ȼɚɥɬɢɤɚª�
�ɝ� ɋɚɧɤɬ-ɉɟɬɟɪɛɭɪɝ��� ɛɢɨɦɚɫɫɚ� ɦɢɤɪɨɜɨɞɨɪɨɫɥɟɣ� �ɜ� ɜɢɞɟ� ɝɭɫɬɨɣ� ɩɚɫɬɵ���
ɩɨɫɥɟ� ɨɱɢɫɬɤɢ� ɫɬɨɱɧɵɯ� ɜɨɞ� ɈɈɈ� ©ɉɢɜɨɜɚɪɟɧɧɨɣ� ɤɚɦɩɚɧɢɢ� ©Ȼɚɥɬɢɤɚª��
ɩɢɳɟɜɵɟ� ɨɬɯɨɞɵ� ɫɬɨɥɨɜɵɯ� ©ɋɚɧɤɬ-ɉɟɬɟɪɛɭɪɝɫɤɨɝɨ� ɩɨɥɢɬɟɯɧɢɱɟɫɤɨɝɨ�
ɭɧɢɜɟɪɫɢɬɟɬɚ� ɉɟɬɪɚ� ȼɟɥɢɤɨɝɨª�� � Ɇɢɤɪɨɜɨɞɨɪɨɫɥɢ� ɤɭɥɶɬɢɜɢɪɨɜɚɥɢ� ɜ�
ɮɨɬɨɛɢɨɪɟɚɤɬɨɪɚɯ� Ʉɨɧɫɬɪɭɤɰɢɹ� ɮɨɬɨɛɢɨɪɟɚɤɬɨɪɚ� ɢ� ɭɫɥɨɜɢɹ� ɞɥɹ�
ɤɭɥɶɬɢɜɢɪɨɜɚɧɢɹ� ɦɢɤɪɨɜɨɞɨɪɨɫɥɟɣ� ɩɨɞɨɛɪɚɧɵ� ɜ� ɢɫɬɨɱɧɢɤɚɯ [4]. 
Ɇɢɤɪɨɜɨɞɨɪɨɫɥɢ Chlorella sorokiniana��ɜɵɪɚɳɟɧɧɵɟ�ɧɚ�ɩɢɬɚɬɟɥɶɧɨɣ�ɫɪɟɞɟ 
ɫɦɟɲɢɜɚɥɢ�ɫ�ɧɟɨɱɢɳɟɧɧɵɦɢ�ɫɬɨɤɚɦɢ ©ɉɢɜɨɜɚɪɟɧɧɨɣ�ɤɨɦɩɚɧɢɢ�©Ȼɚɥɬɢɤɚª�
ɜ�ɫɥɟɞɭɸɳɟɦ�ɩɪɨɰɟɧɬɧɨɦ ɫɨɨɬɧɨɲɟɧɢɢ��ɋȼ�ɏ���������������������ɝɞɟ�ɋȼ�± 
ɫɬɨɱɧɚɹ�ɜɨɞɚ��ɏ�± ɫɭɫɩɟɧɡɢɹ�ɯɥɨɪɟɥɥɚ�ɜ�ɩɢɬɚɬɟɥɶɧɨɣ�ɫɪɟɞɟ�Ɉɛɴɺɦ ɤɚɠɞɨɣ�
ɫɦɟɫɢ�ɫɨɫɬɚɜɥɹɥ���ɥ� Ʉɨɧɬɪɨɥɶ�ɫɬɨɱɧɵɯ�ɜɨɞ�ɞɨ�ɢ�ɩɨɫɥɟ�ɨɱɢɫɬɤɢ�ɩɪɨɜɨɞɢɥɢ�
ɩɨ�ɧɟɫɤɨɥɶɤɢɦ�ɩɨɤɚɡɚɬɟɥɹɦ��ɪɇ�ɢ�ɨɛɳɢɣ�ɚɡɨɬ��Nɨɛɳ���ɍɫɥɨɜɢɹ�ɩɪɨɜɟɞɟɧɢɹ�
ɨɱɢɫɬɤɢ� ɩɪɟɞɫɬɚɜɥɟɧɵ� ɜ� ɪɚɛɨɬɟ� >�@�� Ⱦɥɹ� ɨɩɪɟɞɟɥɟɧɢɹNɨɛɳ ɢɫɩɨɥɶɡɨɜɚɥɢ�
ɚɧɚɥɢɡɚɬɨɪ� LCPN�� �ɮɢɪɦɵ� 6+,0$'=8��� ɂɡɦɟɪɟɧɢɟ� ɜɟɥɢɱɢɧɵ� ɪɇ�
ɩɪɨɜɨɞɢɥɢ�ɫ�ɢɫɩɨɥɶɡɨɜɚɧɢɟɦ�ɢɨɧɨɦɟɪɚ�ɂ-���Ɇɂ�ɂɡɦɟɪɟɧɢɹ�ɩɪɨɜɨɞɢɥɢ�ɧɚ�
��������ɫɭɬɤɢ� Ⱦɥɹ�ɩɪɨɜɟɞɟɧɢɹ�ɫɪɚɜɧɢɬɟɥɶɧɨɝɨ�ɚɧɚɥɢɡɚ�ɜɥɢɹɧɢɹ�ɤɨɥɢɱɟɫɬɜɚ�
ɞɨɛɚɜɤɢ� ɛɢɨɦɚɫɫɵ� ɦɢɤɪɨɜɨɞɨɪɨɫɥɟɣ� ɜ� ɤɚɱɟɫɬɜɟ� ɫɨ-ɫɭɛɫɬɪɚɬɚ� ɞɥɹ�
ɫɛɪɚɠɢɜɚɧɢɹ�ɨɪɝɚɧɢɱɟɫɤɢɯ�ɨɬɯɨɞɨɜ�ɛɵɥɚ�ɫɨɡɞɚɧɚ�ɥɚɛɨɪɚɬɨɪɧɚɹ�ɭɫɬɚɧɨɜɤɚ�
ɞɥɹ�ɩɨɥɭɱɟɧɢɹ�ɛɢɨɝɚɡɚ�ɫɨɫɬɨɹɳɚɹ�ɢɡ�ɬɟɪɦɨɛɨɤɫ��ɢ�ɦɟɬɚɧɬɟɧɤɨɜ�ɟɦɤɨɫɬɶɸ���
ɥ�� ɉɪɨɰɟɫɫ� ɚɧɚɷɪɨɛɧɨɝɨ� ɫɛɪɚɠɢɜɚɧɢɹ� ɨɫɭɳɟɫɬɜɥɹɥɢ� ɩɨ� ɦɟɬɨɞɢɤɟ��
ɨɩɢɫɚɧɧɨɣ� ɜ� ɪɚɛɨɬɟ� >�@�Ɉɩɪɟɞɟɥɟɧɢɟ� ɤɨɦɩɨɧɟɧɬɧɨɝɨ� ɫɨɫɬɚɜɚ� ɛɢɨɝɚɡɚ� ɜ�
ɦɟɬɚɧɬɟɧɤɚɯ�ɩɪɨɜɨɞɢɥɢ�ɫ�ɩɨɦɨɳɶɸ�ɝɚɡɨɚɧɚɥɢɡɚɬɨɪɚ�*$������ 

Ɋɟɡɭɥɶɬɚɬɵ�ɢ�ɨɛɫɭɠɞɟɧɢɟ. ȼ�ɯɨɞɟ�ɩɪɨɰɟɫɫɚ�ɤɭɥɶɬɢɜɢɪɨɜɚɧɢɹ-ɨɱɢɫɬɤɢ�
ɡɧɚɱɟɧɢɟ� ɪɇ� ɫɦɟɳɚɥɨɫɶ� ɜ� ɳɟɥɨɱɧɭɸ� ɨɛɥɚɫɬɶ�� Ɂɚ� �� ɫɭɬɨɤ� ɫ� ɧɚɱɚɥɶɧɨɝɨ�
ɡɧɚɱɟɧɢɹ� �-�� ɞɨɫɬɢɝɚɥɚ� ɞɥɹ� ɜɫɟɯ� ɜɢɞɨɜ� ɪɚɡɛɚɜɥɟɧɢɹ� �� ȼɨ� ɜɫɟɯ� ɨɛɪɚɡɰɚɯ�
ɫɨɞɟɪɠɚɧɢɟ�ɨɛɳɟɝɨ�ɚɡɨɬɚ�ɧɚ���ɫɭɬɤɢ�ɫɧɢɡɢɥɨɫɶ��ɞɥɹ�������ɧɚ������������ɧɚ�
����� ɞɥɹ� ������ ɧɚ� ������ � Ɇɚɤɫɢɦɚɥɶɧɵɣ� �� ɨɱɢɫɬɤɢ� ɩɪɨɢɫɯɨɞɢɬ� ɩɪɢ�
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ɫɨɨɬɧɨɲɟɧɢɢ� ������� Ⱥɡɨɬ� ɩɨɝɥɨɳɚɟɬɫɹ� ɦɢɤɪɨɜɨɞɨɪɨɫɥɹɦɢ� ɞɥɹ� ɪɨɫɬɚ� ɢ�
ɹɜɥɹɟɬɫɹ� ɦɚɤɪɨɷɥɟɦɟɧɬɨɦ�� Ⱦɥɹ� ɤɭɥɶɬɢɜɢɪɨɜɚɧɢɹ� ɦɢɤɪɨɜɨɞɨɪɨɫɥɟɣ�
ɞɨɫɬɚɬɨɱɧɨ� í� NO3 (KNO3�� ɜ� ɤɨɥɢɱɟɫɬɜɟ� ����� ɦɤɝ�ɥ �ɦɝ�ɥ�� � ȼ� ɫɬɨɱɧɵɯ�
ɜɨɞɚɯ� ɩɢɜɨɜɚɪɟɧɧɨɝɨ� ɡɚɜɨɞɚ� NO3 í� ɫɨɞɟɪɠɢɬɫɹ� ���� ɦɝ�ɝ�� � ɉɨɷɬɨɦɭ�
ɪɚɡɛɚɜɥɟɧɢɟ� ɋȼ�� ɏ� ɜ� ɫɨɨɬɧɨɲɟɧɢɢ� ������ ɹɜɥɹɟɬɫɹ� ɨɩɬɢɦɚɥɶɧɵɦ� Ⱦɥɹ�
ɩɪɨɜɟɞɟɧɢɹ� ɩɪɨɰɟɫɫɚ� ɫɛɪɚɠɢɜɚɧɢɹ� ɛɵɥɢ� ɩɨɞɝɨɬɨɜɥɟɧɵ� ɤɨɦɩɨɡɢɰɢɨɧɧɵɟ�
ɫɦɟɫɢ� ɞɥɹ� ɡɚɤɥɚɞɤɢ� ɜ� ɥɚɛɨɪɚɬɨɪɧɵɟ� ɦɟɬɚɧɬɟɧɤɢ�� Ʉɨɦɩɨɡɢɰɢɨɧɧɵɟ� ɫɦɟɫɢ�
ɡɚɝɪɭɠɚɥɢɫɶ�ɜɨ�ɜɥɚɠɧɨɦ�ɫɨɫɬɨɹɧɢɢ�ɜ�ɩɟɪɟɫɱɟɬɟ�ɧɚ�ɨɪɝɚɧɢɱɟɫɤɢɣ�ɭɝɥɟɪɨɞ��
ɋɨɫɬɚɜ�ɫɦɟɫɢ�ɩɪɟɞɫɬɚɜɥɟɧ�ɜ�ɬɚɛɥɢɰɟ��� 

ȼ�ɬɚɛɥɢɰɟ���ɩɪɢɜɟɞɟɧɵ�ɞɚɧɧɵɟ�ɫɨɫɬɚɜɚ�ɛɢɨɝɚɡɚ�ɜ�ɦɟɬɚɧɬɟɧɤɚɯ�ɧɚ���-ɟ�
ɫɭɬɤɢ�ɫ�ɧɚɱɚɥɚ�ɷɤɫɩɟɪɢɦɟɧɬɚ�ɩɨ�ɫɛɪɚɠɢɜɚɧɢɸ�ɨɪɝɚɧɢɱɟɫɤɢɯ�ɨɬɯɨɞɨɜ. 

 
Ɍɚɛɥɢɰɚ�� 

ɋɨɞɟɪɠɚɧɢɟ�ɤɨɦɩɨɧɟɧɬɨɜ�ɤɨɦɩɨɡɢɰɢɨɧɧɵɯ�ɫɦɟɫɟɣ�ɢɡ�ɦɢɤɪɨɜɨɞɨɪɨɫɥɟɣ� 
Chlorella sorokiniana �ɜ�ɩɟɪɟɫɱɟɬɟ�ɧɚ�ɨɪɝɚɧɢɱɟɫɤɢɣ�ɭɝɥɟɪɨɞ� 

ʋ 
ɦɟɬɚɧɬɟɧɤɚ 

ɛɢɨɦɚɫɫɚ�ɦɢɤɪɨɜɨɞɨɪɨɫɥɟɣ� 
ɩɨɫɥɟ�ɨɱɢɫɬɤɢ�ɋȼ��ɝ�� ɉɢɳɟɜɵɟ�ɨɬɯɨɞɵ��ɝ�� ɂɧɨɤɭɥɹɧɬ� 

ɝ�� 
1 4/50 - 4/50 
2 4/40 - 4/60 
3 4/33,3 4/33,3 4/33,3 
4 2/25 2/25 4/50 
5 - - 4/100 
6 - 4/50 4/50 

 
Ɍɚɛɥɢɰɚ�� 

Ʉɨɦɩɨɧɟɧɬɧɵɣ�ɫɨɫɬɚɜ�ɛɢɨɝɚɡɚ 
ʋ 

ɦɟɬɚɧ
ɬɟɧɤɚ 

Ɇɟɬɚ
ɧ����
ɨɛ� 

ɍɝɥɟ-
ɤɢɫɥɵɣ�
ɝɚɡ����ɨɛ� 

Ʉɢɫɥɨɪɨ
ɞ����ɨɛ� 

ɋɟɪɨ-
ɜɨɞɨɪɨɞ��

ppm 

Ɉɫɬɚɥɶ-
ɧɵɟ�ɝɚɡɵ��
��ɨɛ� 

ɗɦɢɫɫɢɹ�
ɛɢɨɝɚɡɚ�ɡɚ�
���ɞɧɟɣ��ɥ 

ɗɦɢɫɫɢɹ��
ɥ�ɝ ɨɪɝ��
ɭɝɥɟɪɨɞɚ� 

1 58,7 20,5 0,3 148 20,5 0,760 0,095 
2 59,0 19,5 0,2 40 21,3 0,700 0,088 
3 58,3 27,0 0,2 280 14,5 0,760 0,063 
4 56,0 22,6 0,2 55 21,2 0,530 0,066 
5 8,1 13,0 1,6 110 77,3 0,010 0,003 
6 5,1 23,3 0,1 37 23,7 0,017 0,002 

 

Ⱥɧɚɥɢɡ� ɬɚɛɥɢɰɵ� �� ɩɨɤɚɡɚɥ�� ɱɬɨ� ɜ� ɬɟɱɟɧɢɟ� ɩɟɪɜɵɯ� ��� ɞɧɟɣ�
ɧɚɛɥɸɞɚɥɚɫɶ� ɦɚɥɚɹ� ɢɧɬɟɧɫɢɜɧɨɫɬɶ� ɜɵɯɨɞɚ� ɛɢɨɝɚɡɚ� ɩɪɚɤɬɢɱɟɫɤɢ� ɢɡ� ɜɫɟɯ�
ɦɟɬɚɧɬɟɧɤɚɯ�� ɂɡ� ɦɟɬɚɧɬɟɧɤɨɜ� ʋ�� ɢ� ʋ�� ɢɧɬɟɧɫɢɜɧɵɣ� ɜɵɯɨɞ� ɛɢɨɝɚɡɚ�
ɧɚɛɥɸɞɚɥɫɹ�ɧɚ���-ɟ�ɫɭɬɤɢ�ɫɨ�ɜɪɟɦɟɧɢ�ɢɯ�ɡɚɝɪɭɡɤɢ��ȼ�ɦɟɬɚɧɬɟɧɤɟ�ʋ��ɢ�ʋ��
ɢɧɬɟɧɫɢɜɧɵɣ� ɜɵɯɨɞ� ɛɢɨɝɚɡɚ� ɧɚɛɥɸɞɚɥɫɹ� ɩɪɢɦɟɪɧɨ� ɧɚ� ��-ɟ� ɫɭɬɤɢ��
ɋɪɚɜɧɢɬɟɥɶɧɨ�ɡɚɦɟɞɥɟɧɧɵɣ�ɜɵɯɨɞ�ɛɢɨɝɚɡɚ�ɢɡ�ɦɟɬɚɧɬɟɧɤɚ�ʋ��ɧɚɱɚɥɫɹ ɧɚ��-
ɟ�ɫɭɬɤɢ�ɩɨɫɥɟ�ɡɚɝɪɭɡɤɢ�ɢ�ɩɪɟɤɪɚɬɢɥɫɹ�ɧɚ��-ɟ�ɫɭɬɤɢ 

Ɍɚɤɢɦ� ɨɛɪɚɡɨɦ�� ɩɪɢ� ɚɧɚɷɪɨɛɧɨɦ� ɫɛɪɚɠɢɜɚɧɢɢ� ɩɢɳɟɜɵɯ� ɨɬɯɨɞɨɜ� ɫ�
ɞɨɛɚɜɤɨɣ� ɛɢɨɦɚɫɫɵ� ɦɢɤɪɨɜɨɞɨɪɨɫɥɟɣ� ɜ� ɪɟɡɭɥɶɬɚɬɟ� ɪɚɡɥɨɠɟɧɢɹ� ɨɬɯɨɞɨɜ�
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ɨɛɪɚɡɨɜɵɜɚɥɫɹ�ɛɢɨɝɚɡ�ɫ�ɜɵɫɨɤɢɦ�ɫɨɞɟɪɠɚɧɢɟɦ�ɦɟɬɚɧɚ�ɢ�ɤɨɦɩɨɫɬɚ��Ȼɢɨɝɚɡ�
ɪɟɤɨɦɟɧɞɭɟɬɫɹ� ɢɫɩɨɥɶɡɨɜɚɬɶ� ɜ� ɤɚɱɟɫɬɜɟ� ɚɥɶɬɟɪɧɚɬɢɜɧɨɝɨ� ɢɫɬɨɱɧɢɤɚ�
ɷɥɟɤɬɪɨɷɧɟɪɝɢɢ��ɚ�ɤɨɦɩɨɫɬ�ɜ�ɤɚɱɟɫɬɜɟ�ɭɞɨɛɪɟɧɢɹ�ɞɥɹ�ɩɨɜɵɲɟɧɢɹ�ɤɚɱɟɫɬɜɚ�
ɩɨɱɜ. 

Ʌɢɬɟɪɚɬɭɪɚ 
 

���.DODQWDU\DQ�1�.���+DUXW\XQ\DQ�%�$���0LQDV\DQ�(�9���7VDWXU\DQ�$�+���3DYOHþLü�0���
0DUÿHWNR� 1��� *RJLQ\DQ� 9�%�&RPSDUDWLYH� DVVHVVPHQW� RI� EUHZHU\� ZDVWHZDWHU� WUHDWPHQW�
potential by microalgae parachlorellakessleri and chlorella vulgaris. Biolog. 
JournalofArmenia, 4 (72), 2020, ɪ. 72-79. 

���Ɇɚɤɚɪɨɜɚ�ȿ�ɂ���Ɉɬɭɪɢɧɚ�ɂ�ɉ���ɋɢɞɹɤɢɧ�Ⱥ�ɂ��ɉɪɢɤɥɚɞɧɵɟ�ɚɫɩɟɤɬɵ�ɩɪɢɦɟɧɟɧɢɹ�
ɦɢɤɪɨɜɨɞɨɪɨɫɥɟɣ� ± ɨɛɢɬɚɬɟɥɟɣ� ɜɨɞɧɵɯ� ɷɤɨɫɢɫɬɟɦ� ��� ɗɤɨɫɢɫɬɟɦɵ�� ɢɯ� ɨɩɬɢɦɢɡɚɰɢɹ� ɢ�
ɨɯɪɚɧɚ��������ȼɵɩ������ɋ�����-133. 

��� ȼɨɡɦɨɠɧɨɫɬɢ� ɛɢɨɬɟɯɧɨɥɨɝɢɱɟɫɤɨɣ� ɩɟɪɟɪɚɛɨɬɤɢ� ɫɟɥɶɫɤɨɯɨɡɹɣɫɬɜɟɧɧɵɯ 
ɨɬɯɬɞɨɜ�ɫ�ɢɫɩɨɥɶɡɨɜɚɧɢɟɦ�ɦɢɤɪɨɜɨɞɨɪɨɫɥɟɣ 

��� ɋɦɹɬɫɤɚɹ� ɘ�Ⱥ��� ɉɨɥɢɬɚɟɜɚ� ɇ�Ⱥ��� ɋɨɛɝɚɣɞɚ� ȼ�ɋ�� Ɏɨɬɨɮɨɬɨɛɢɨɪɟɚɤɬɨɪɵ� ɞɥɹ�
ɤɭɥɶɬɢɜɢɪɨɜɚɧɢɹ� ɦɢɤɪɨɜɨɞɨɪɨɫɥɢ� Chlorella sorokiniana ��� ȼɟɫɬɧɢɤ� Ɍɟɯɧɨɥɨɝɢɱɟɫɤɨɝɨ�
ɭɧɢɜɟɪɫɢɬɟɬɚ��2018. - ʋ����- ɋ. 224-227. 

5. Ɂɢɛɚɪɟɜ� ɇ�ȼ��� ɉɨɥɢɬɚɟɜɚ ɇ�Ⱥ��� Ⱥɧɞɪɢɚɧɨɜɚ Ɇ�ɘ�� ɂɫɩɨɥɶɡɨɜɚɧɢɟ 
ɦɢɤɪɨɜɨɞɨɪɨɫɥɟɣ Chlorella sorokiniana (ɋhlorellaceae, ɋhlorellales) ɞɥɹ ɨɱɢɫɬɤɢ 
ɫɬɨɱɧɵɯ ɜɨɞ ɩɢɜɨɜɚɪɟɧɧɨɣ ɩɪɨɦɵɲɥɟɧɧɨɫɬɢ� ��� ɉɨɜɨɥɠɫɤɢɣ ɷɤɨɥɨɝɢɱɟɫɤɢɣ ɠɭɪɧɚɥ��
�����ʋ��� 

6. Development of Full-Cycle Utilization of Chlorella sorokiniana Microalgae 
Biomass for Environmental and Food Purposes Politaeva, N., Smyatskaya, Y., Al Afif, R., 
Pfeifer, C., Mukhametova, L. Energies, 2020, 13(10), 2648 

 
 
 

Ⱥ�ɋ��Ʉɭɞɚɲɨɜɚ��Ⱦ�Ⱦ��ɍɲɚɤɨɜɚ��Ɍ�ȼ��Ⱥɧɨɯɢɧɚ� 
 

ɋɚɪɚɬɨɜɫɤɢɣ�ɝɨɫɭɞɚɪɫɬɜɟɧɧɵɣ�ɦɟɞɢɰɢɧɫɤɢɣ�ɭɧɢɜɟɪɫɢɬɟɬ� 
ɢɦɟɧɢ�ȼ��ɂ��Ɋɚɡɭɦɨɜɫɤɨɝɨ 

 
ȺɄɌɍȺɅɖɇɕȿ�ȼɈɉɊɈɋɕ�ɈȻɊȺɓȿɇɂə�ɋ�ɆȿȾɂɐɂɇɋɄɂɆɂ�

ɈɌɏɈȾȺɆɂ� 
 

ȼ� ɫɜɹɡɢ� ɫ� ɢɡɦɟɧɟɧɢɹɦɢ� ɨɬ� �� ɦɚɪɬɚ� ����� ɝɨɞɚ� ɫɚɧɢɬɚɪɧɨ-ɷɩɢɞɟɦɢɨɥɨɝɢɱɟɫɤɢɯ�
ɧɨɪɦ� ɢ ɩɪɚɜɢɥ� ɜ� ɫɮɟɪɟ� ɨɛɪɚɳɟɧɢɹ� ɫ� ɦɟɞɢɰɢɧɫɤɢɦɢ� ɨɬɯɨɞɚɦɢ� ɜ� ɥɟɱɟɛɧɨ-
ɩɪɨɮɢɥɚɤɬɢɱɟɫɤɢɯ� ɭɱɪɟɠɞɟɧɢɹɯ� ɛɵɥ� ɢɡɦɟɧɺɧ� ɩɨɪɹɞɨɤ� ɭɬɢɥɢɡɚɰɢɢ� ɦɟɞɢɰɢɧɫɤɢɯ�
ɨɬɯɨɞɨɜ� 

 
ɐɟɥɶ�� ɪɚɫɫɦɨɬɪɟɬɶ� ɢ� ɨɰɟɧɢɬɶ� ɧɨɜɵɟ� ɬɪɟɛɨɜɚɧɢɹ� ɤ� ɨɛɪɚɳɟɧɢɸ� ɫ�

ɦɟɞɢɰɢɧɫɤɢɦɢ� ɨɬɯɨɞɚɦɢ� ɜ� ɥɟɱɟɛɧɨ-ɩɪɨɮɢɥɚɤɬɢɱɟɫɤɢɯ�
ɨɪɝɚɧɢɡɚɰɢɹɯ�ɭɱɪɟɠɞɟɧɢɹɯ� 

Ɂɚɞɚɱɢ: 
���ɢɡɭɱɢɬɶ ɢ�ɩɪɨɚɧɚɥɢɡɢɪɨɜɚɬɶ�ɡɚɤɨɧɨɞɚɬɟɥɶɫɬɜɨ�ɜ�ɫɮɟɪɟ�ɨɛɪɚɳɟɧɢɹ�

ɫ�ɦɟɞɢɰɢɧɫɤɢɦɢ�ɨɬɯɨɞɚɦɢ� 
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��� ɨɰɟɧɢɬɶ� ɧɨɜɵɟ ɬɪɟɛɨɜɚɧɢɹ� ɤ� ɨɛɪɚɳɟɧɢɸ� ɫ� ɦɟɞɢɰɢɧɫɤɢɦɢ�
ɨɬɯɨɞɚɦɢ�� 

��� ɞɚɬɶ� ɪɟɤɨɦɟɧɞɚɰɢɢ� ɩɨ� ɨɩɬɢɦɢɡɚɰɢɢ� ɧɨɜɵɯ� ɫɚɧɢɬɚɪɧɵɯ� ɩɪɚɜɢɥ� ɢ�
ɧɨɪɦ�ɩɨ�ɨɛɪɚɳɟɧɢɸ�ɫ�ɦɟɞɢɰɢɧɫɤɢɦɢ�ɨɬɯɨɞɚɦɢ� 

Ɇɚɬɟɪɢɚɥɵ�� ɋɚɧɉɢɇ� ��������-��� ©ɋɚɧɢɬɚɪɧɨ-ɷɩɢɞɟɦɢɨɥɨɝɢɱɟɫɤɢɟ�
ɬɪɟɛɨɜɚɧɢɹ�ɤ�ɫɨɞɟɪɠɚɧɢɸ�ɬɟɪɪɢɬɨɪɢɣ�ɝɨɪɨɞɫɤɢɯ�ɢ�ɫɟɥɶɫɤɢɯ�ɩɨɫɟɥɟɧɢɣ��ɤ�
ɜɨɞɧɵɦ�ɨɛɴɟɤɬɚɦ��ɩɢɬɶɟɜɨɣ�ɜɨɞɟ�ɢ�ɩɢɬɶɟɜɨɦɭ�ɜɨɞɨɫɧɚɛɠɟɧɢɸ�ɧɚɫɟɥɟɧɢɹ��
ɚɬɦɨɫɮɟɪɧɨɦɭ� ɜɨɡɞɭɯɭ�� ɩɨɱɜɚɦ�� ɠɢɥɵɦ� ɩɨɦɟɳɟɧɢɹɦ�� ɷɤɫɩɥɭɚɬɚɰɢɢ�
ɩɪɨɢɡɜɨɞɫɬɜɟɧɧɵɯ��ɨɛɳɟɫɬɜɟɧɧɵɯ�ɩɨɦɟɳɟɧɢɣ��ɨɪɝɚɧɢɡɚɰɢɢ�ɢ�ɩɪɨɜɟɞɟɧɢɸ�
ɫɚɧɢɬɚɪɧɨ-ɩɪɨɬɢɜɨɷɩɢɞɟɦɢɱɟɫɤɢɯ� �ɩɪɨɮɢɥɚɤɬɢɱɟɫɤɢɯ�� ɦɟɪɨɩɪɢɹɬɢɣª��
ɋɚɧɉɢɇ� ����������-��� ©ɋɚɧɢɬɚɪɧɨ-ɷɩɢɞɟɦɢɨɥɨɝɢɱɟɫɤɢɟ� ɬɪɟɛɨɜɚɧɢɹ� ɤ�
ɨɛɪɚɳɟɧɢɸ�ɫ�ɦɟɞɢɰɢɧɫɤɢɦɢ�ɨɬɯɨɞɚɦɢª� 

Ɇɟɞɢɰɢɧɫɤɢɟ�ɨɬɯɨɞɵ�± ɷɬɨ�ɨɬɯɨɞɵ��ɤɨɬɨɪɵɟ�ɨɛɪɚɡɭɸɬɫɹ�ɜ�ɩɪɨɰɟɫɫɟ�
ɦɟɞɢɰɢɧɫɤɨɣ� ɞɟɹɬɟɥɶɧɨɫɬɢ� ɭɱɪɟɠɞɟɧɢɣ� ɡɞɪɚɜɨɨɯɪɚɧɟɧɢɹ� ɢ� ɱɚɫɬɨ� ɦɨɝɭɬ�
ɨɤɚɡɵɜɚɬɶ� ɧɟɝɚɬɢɜɧɨɟ� ɜɨɡɞɟɣɫɬɜɢɟ� ɧɚ� ɡɞɨɪɨɜɶɟ� ɱɟɥɨɜɟɤɚ� ɢ� ɨɤɪɭɠɚɸɳɭɸ�
ɫɪɟɞɭ��ɬɚɤ�ɤɚɤ�ɜ�ɢɯ�ɫɨɫɬɚɜ�ɜɯɨɞɹɬ�ɯɢɦɢɱɟɫɤɢɟ��ɬɨɤɫɢɱɟɫɤɢɟ�ɢ�ɢɧɵɟ�ɜɪɟɞɧɵɟ�
ɜɟɳɟɫɬɜɚ��ɢ�ɦɢɤɪɨɨɪɝɚɧɢɡɦɵ� 

ɋɨɝɥɚɫɧɨ�  ɋɚɧɉɢɇ� ��������-��� ©ɋɚɧɢɬɚɪɧɨ-ɷɩɢɞɟɦɢɨɥɨɝɢɱɟɫɤɢɟ�
ɬɪɟɛɨɜɚɧɢɹ�ɤ�ɫɨɞɟɪɠɚɧɢɸ�ɬɟɪɪɢɬɨɪɢɣ�ɝɨɪɨɞɫɤɢɯ�ɢ�ɫɟɥɶɫɤɢɯ�ɩɨɫɟɥɟɧɢɣ��ɤ�
ɜɨɞɧɵɦ� ɨɛɴɟɤɬɚɦ�� ɩɢɬɶɟɜɨɣ� ɜɨɞɟ� ɢ� ɩɢɬɶɟɜɨɦɭ� ɜɨɞɨɫɧɚɛɠɟɧɢɸ��
ɚɬɦɨɫɮɟɪɧɨɦɭ� ɜɨɡɞɭɯɭ�� ɩɨɱɜɚɦ�� ɠɢɥɵɦ� ɩɨɦɟɳɟɧɢɹɦ�� ɷɤɫɩɥɭɚɬɚɰɢɢ�
ɩɪɨɢɡɜɨɞɫɬɜɟɧɧɵɯ��ɨɛɳɟɫɬɜɟɧɧɵɯ�ɩɨɦɟɳɟɧɢɣ��ɨɪɝɚɧɢɡɚɰɢɢ�ɢ�ɩɪɨɜɟɞɟɧɢɸ�
ɫɚɧɢɬɚɪɧɨ-ɩɪɨɬɢɜɨɷɩɢɞɟɦɢɱɟɫɤɢɯ� �ɩɪɨɮɢɥɚɤɬɢɱɟɫɤɢɯ�� ɦɟɪɨɩɪɢɹɬɢɣª�� ɜɫɟ�
ɦɟɞɢɰɢɧɫɤɢɟ� ɨɬɯɨɞɵ� ɞɟɥɹɬɫɹ� ɧɚ� ɤɥɚɫɫɵ� ɩɨ� ɫɬɟɩɟɧɢ� ɢɯ�
ɷɩɢɞɟɦɢɨɥɨɝɢɱɟɫɤɨɣ�� ɬɨɤɫɢɤɨɥɨɝɢɱɟɫɤɨɣ�� ɪɚɞɢɚɰɢɨɧɧɨɣ� ɨɩɚɫɧɨɫɬɢ�� ɚ�
ɬɚɤɠɟ�ɧɟɝɚɬɢɜɧɨɝɨ�ɜɨɡɞɟɣɫɬɜɢɹ�ɧɚ�ɫɪɟɞɭ�ɨɛɢɬɚɧɢɹ� 

1) ɤɥɚɫɫ� Ⱥ� - ɨɬɯɨɞɵ�� ɧɟ� ɢɦɟɸɳɢɟ� ɤɨɧɬɚɤɬ� ɫ� ɛɢɨɥɨɝɢɱɟɫɤɢɦɢ�
ɠɢɞɤɨɫɬɹɦɢ� ɩɚɰɢɟɧɬɨɜ�� ɢɧɮɟɤɰɢɨɧɧɵɦɢ� ɛɨɥɶɧɵɦɢ� �ɷɩɢɞɟɦɢɨɥɨɝɢɱɟɫɤɢ�
ɛɟɡɨɩɚɫɧɵɟ�ɨɬɯɨɞɵ��ɩɨ�ɫɨɫɬɚɜɭ�ɩɪɢɛɥɢɠɟɧɧɵɟ�ɤ�ɌɄɈ�� 

Ʉ ɨɬɯɨɞɚɦ� ɤɥɚɫɫɚ� Ⱥ� ɨɬɧɨɫɹɬɫɹ� ± ɩɟɥɟɧɤɢ�� ɩɪɨɫɬɵɧɢ�� ɯɚɥɚɬɵ�� ɧɟ�
ɡɚɝɪɹɡɧɟɧɧɵɟ� ɛɢɨɥɨɝɢɱɟɫɤɨɣ� ɠɢɞɤɨɫɬɶɸ�� ɫɚɥɮɟɬɤɢ� ɩɨɫɥɟ� ɞɟɡɢɧɮɟɤɰɢɢ�
ɞɚɬɱɢɤɨɜ� ɍɁɂ�� ɷɥɟɤɬɪɨɞɨɜ�� ɩɨɜɟɪɯɧɨɫɬɟɣ� ɧɟɛɨɥɶɲɨɝɨ� ɩɨ� ɩɥɨɳɚɞɢ�
ɨɛɨɪɭɞɨɜɚɧɢɹ�� Ƚɢɩɫ�� ɚɦɩɭɥɵ� ɢ� ɨɫɬɚɬɤɢ� ɫɬɟɤɥɚ� ɩɨɫɥɟ� ɜɚɤɰɢɧɚɰɢɢ��
Ʉɚɧɰɟɥɹɪɫɤɢɟ�ɩɪɢɧɚɞɥɟɠɧɨɫɬɢ�� ɭɩɚɤɨɜɤɚ�� ɦɟɛɟɥɶ�� ɢɧɜɟɧɬɚɪɶ�� ɩɨɬɟɪɹɜɲɢɟ�
ɩɨɬɪɟɛɢɬɟɥɶɫɤɢɟ�ɫɜɨɣɫɬɜɚ� 

2) ɤɥɚɫɫ� Ȼ� ± ɨɬɯɨɞɵ�� ɢɧɮɢɰɢɪɨɜɚɧɧɵɟ� ɢ� ɩɨɬɟɧɰɢɚɥɶɧɨ�
ɢɧɮɢɰɢɪɨɜɚɧɧɵɟ� ɦɢɤɪɨɨɪɝɚɧɢɡɦɚɦɢ� �-�� ɝɪɭɩɩ� ɩɚɬɨɝɟɧɧɨɫɬɢ�
�ɷɩɢɞɟɦɢɨɥɨɝɢɱɟɫɤɢ�ɨɩɚɫɧɵɟ�ɨɬɯɨɞɵ� 

Ʉ� ɧɢɦ� ɨɬɧɨɫɹɬɫɹ� ± ɦɚɬɟɪɢɚɥɵ� ɢ� ɢɧɫɬɪɭɦɟɧɬɵ�� ɩɪɟɞɦɟɬɵ��
ɡɚɝɪɹɡɧɟɧɧɵɟ� ɤɪɨɜɶɸ� �ɞɪɭɝɢɦɢ� ɛɢɨɥɨɝɢɱɟɫɤɢɦɢ� ɠɢɞɤɨɫɬɹɦɢ���
ɉɚɬɨɥɨɝɨɚɧɚɬɨɦɢɱɟɫɤɢɟ� ɨɬɯɨɞɵ�� Ɉɪɝɚɧɢɱɟɫɤɢɟ� ɨɩɟɪɚɰɢɨɧɧɵɟ� ɨɬɯɨɞɵ�
�ɨɪɝɚɧɵ��ɬɤɚɧɢ�ɢ�ɬ��ɞ����Ȼɢɨɥɨɝɢɱɟɫɤɢɟ�ɨɬɯɨɞɵ�ɜɢɜɚɪɢɟɜ��ɀɢɜɵɟ�ɜɚɤɰɢɧɵ��
ɧɟ�ɩɪɢɝɨɞɧɵɟ�ɤ�ɢɫɩɨɥɶɡɨɜɚɧɢɸ� 
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3) ɤɥɚɫɫ� ȼ� ± ɨɬɯɨɞɵ� ɨɬ� ɞɟɹɬɟɥɶɧɨɫɬɢ� ɜ� ɨɛɥɚɫɬɢ� ɢɫɩɨɥɶɡɨɜɚɧɢɹ�
ɜɨɡɛɭɞɢɬɟɥɟɣ� ɢɧɮɟɤɰɢɨɧɧɵɯ� ɡɚɛɨɥɟɜɚɧɢɣ� �-�� ɝɪɭɩɩɵ� ɩɚɬɨɝɟɧɧɨɫɬɢ�� ɚ�
ɬɚɤɠɟ� ɜ� ɨɛɥɚɫɬɢ� ɢɫɩɨɥɶɡɨɜɚɧɢɹ� ɝɟɧɧɨ-ɢɧɠɟɧɟɪɧɨ-ɦɨɞɢɮɢɰɢɪɨɜɚɧɧɵɯ�
ɨɪɝɚɧɢɡɦɨɜ�ɜ�ɦɟɞɢɰɢɧɫɤɢɯ�ɰɟɥɹɯ��ɷɩɢɞɟɦɢɨɥɨɝɢɱɟɫɤɢ�ɨɩɚɫɧɵɟ�ɨɬɯɨɞɵ� 

4) ɤɥɚɫɫ� Ƚ� ± ɨɬɯɨɞɵ�� ɧɟ� ɩɨɞɥɟɠɚɳɢɟ� ɩɨɫɥɟɞɭɸɳɟɦɭ�
ɢɫɩɨɥɶɡɨɜɚɧɢɸ��ɬɨɤɫɢɤɨɥɨɝɢɱɟɫɤɢ�ɨɩɚɫɧɵɟ�ɨɬɯɨɞɵ��-��ɤɥɚɫɫɨɜ�ɨɩɚɫɧɨɫɬɢ� 

Ʉ� ɨɬɯɨɞɚɦ� ɤɥɚɫɫɚ� Ƚ� ɨɬɧɨɫɹɬɫɹ� ± ɪɬɭɬɶɫɨɞɟɪɠɚɳɢɟ� ɩɪɟɞɦɟɬɵ��
ɩɪɢɛɨɪɵ� ɢ� ɨɛɨɪɭɞɨɜɚɧɢɟ�� ɥɟɤɚɪɫɬɜɟɧɧɵɟ� �ɜ� ɬɨɦ� ɱɢɫɥɟ� ɰɢɬɨɫɬɚɬɢɤɢ���
ɞɢɚɝɧɨɫɬɢɱɟɫɤɢɟ�� ɞɟɡɢɧɮɟɤɰɢɨɧɧɵɟ� ɫɪɟɞɫɬɜɚ�� ɨɬɯɨɞɵ� ɨɬ� ɷɤɫɩɥɭɚɬɚɰɢɢ�
ɨɛɨɪɭɞɨɜɚɧɢɹ�� ɬɪɚɧɫɩɨɪɬɚ�� ɫɢɫɬɟɦ� ɨɫɜɟɳɟɧɢɹ�� ɚ� ɬɚɤɠɟ� ɞɪɭɝɢɟ�
ɬɨɤɫɢɤɨɥɨɝɢɱɟɫɤɢ� ɨɩɚɫɧɵɟ� ɨɬɯɨɞɵ�� ɨɛɪɚɡɭɸɳɢɟɫɹ� ɜ� ɩɪɨɰɟɫɫɟ�
ɨɫɭɳɟɫɬɜɥɟɧɢɹ�ɦɟɞɢɰɢɧɫɤɨɣ�ɢ�ɞɪ� 

5) ɤɥɚɫɫ�Ⱦ�± ɜɫɟ�ɜɢɞɵ�ɨɬɯɨɞɨɜ�ɜ�ɥɸɛɨɦ�ɚɝɪɟɝɚɬɧɨɦ�ɫɨɫɬɨɹɧɢɢ��ɜ�
ɤɨɬɨɪɵɯ� ɫɨɞɟɪɠɚɧɢɟ� ɪɚɞɢɨɧɭɤɥɢɞɨɜ� ɩɪɟɜɵɲɚɟɬ� ɞɨɩɭɫɬɢɦɵɟ� ɭɪɨɜɧɢ��
ɭɫɬɚɧɨɜɥɟɧɧɵɟ� ɧɨɪɦɚɦɢ� ɪɚɞɢɚɰɢɨɧɧɨɣ� ɛɟɡɨɩɚɫɧɨɫɬɢ� �ɪɚɞɢɨɚɤɬɢɜɧɵɟ�
ɨɬɯɨɞɵ� 

ɋ� �� ɦɚɪɬɚ� ����� ɝ�� ɜɫɬɭɩɢɥ� ɜ� ɫɢɥɭ� ɧɨɜɵɣ� ɋɚɧɉɢɇ� ��������-21 
©ɋɚɧɢɬɚɪɧɨ-ɷɩɢɞɟɦɢɨɥɨɝɢɱɟɫɤɢɟ� ɬɪɟɛɨɜɚɧɢɹ� ɤ� ɫɨɞɟɪɠɚɧɢɸ� ɬɟɪɪɢɬɨɪɢɣ�
ɝɨɪɨɞɫɤɢɯ� ɢ� ɫɟɥɶɫɤɢɯ� ɩɨɫɟɥɟɧɢɣ�� ɤ� ɜɨɞɧɵɦ� ɨɛɴɟɤɬɚɦ�� ɩɢɬɶɟɜɨɣ� ɜɨɞɟ� ɢ�
ɩɢɬɶɟɜɨɦɭ� ɜɨɞɨɫɧɚɛɠɟɧɢɸ� ɧɚɫɟɥɟɧɢɹ�� ɚɬɦɨɫɮɟɪɧɨɦɭ� ɜɨɡɞɭɯɭ�� ɩɨɱɜɚɦ��
ɠɢɥɵɦ� ɩɨɦɟɳɟɧɢɹɦ�� ɷɤɫɩɥɭɚɬɚɰɢɢ� ɩɪɨɢɡɜɨɞɫɬɜɟɧɧɵɯ�� ɨɛɳɟɫɬɜɟɧɧɵɯ�
ɩɨɦɟɳɟɧɢɣ��ɨɪɝɚɧɢɡɚɰɢɢ�ɢ�ɩɪɨɜɟɞɟɧɢɸ�ɫɚɧɢɬɚɪɧɨ-ɩɪɨɬɢɜɨɷɩɢɞɟɦɢɱɟɫɤɢɯ�
�ɩɪɨɮɢɥɚɤɬɢɱɟɫɤɢɯ��ɦɟɪɨɩɪɢɹɬɢɣª� 

Ɋɚɧɟɟ� ɬɪɟɛɨɜɚɧɢɹ� ɤ� ɨɛɪɚɳɟɧɢɸ� ɫ� ɦɟɞɢɰɢɧɫɤɢɦɢ� ɨɬɯɨɞɚɦɢ� ɛɵɥɢ�
ɪɟɝɥɚɦɟɧɬɢɪɨɜɚɧɵ�ɋɚɧɉɢɇ�����������-���©ɋɚɧɢɬɚɪɧɨ-ɷɩɢɞɟɦɢɨɥɨɝɢɱɟɫɤɢɟ�
ɬɪɟɛɨɜɚɧɢɹ�ɤ�ɨɛɪɚɳɟɧɢɸ�ɫ�ɦɟɞɢɰɢɧɫɤɢɦɢ�ɨɬɯɨɞɚɦɢª� 

ɋɨɝɥɚɫɧɨ� ɩ�� ����� ɤ� ɨɛɪɚɳɟɧɢɸ� ɫ�ɦɟɞɢɰɢɧɫɤɢɦɢ�ɨɬɯɨɞɚɦɢ� ɤɥɚɫɫɚ Ⱥ�
ɩɪɢɦɟɧɹɸɬɫɹ� ɬɪɟɛɨɜɚɧɢɹ� ɋɚɧɢɬɚɪɧɵɯ� ɩɪɚɜɢɥ�� ɩɪɟɞɴɹɜɥɹɟɦɵɟ� ɤ�
ɨɛɪɚɳɟɧɢɸ�ɫ�ɌɄɈ��ɇɨ�ɷɬɨ�ɤɚɫɚɟɬɫɹ�ɬɨɥɶɤɨ�ɫɚɧɢɬɚɪɧɵɯ�ɩɪɚɜɢɥ�ɢ�ɋɚɧɉɢɇ�
2.1.3684-��� ɩɪɚɜɢɥɚ� ɤ� ɫɛɨɪɭ�� ɧɚɤɨɩɥɟɧɢɸ�� ɤ� ɤɨɧɬɟɣɧɟɪɚɦ� ɢ� ɩɥɨɳɚɞɤɟ�
ɫɯɨɠɢ�� ɋɛɨɪ� ɦɟɞɢɰɢɧɫɤɢɯ� ɨɬɯɨɞɨɜ� ɤɥɚɫɫɚ� Ⱥ� ɨɫɭɳɟɫɬɜɥɹɟɬɫɹ� ɜ�
ɫɨɨɬɜɟɬɫɬɜɢɢ� ɫ�ɩ�ɩ�� ���-����ɋɚɧɉɢɇ���������-���� ɭɫɬɚɧɨɜɥɟɧɵ�ɨɬɞɟɥɶɧɵɟ�
ɬɪɟɛɨɜɚɧɢɹ� ɤ� ɩɥɨɳɚɞɤɚɦ�� ɤɨɧɬɟɣɧɟɪɚɦ� ɢ� ɢɯ� ɦɚɪɤɢɪɨɜɤɟ�� ɨɛɫɥɭɠɢɜɚɧɢɸ��
ɋɨɝɥɚɫɧɨ�ɩ������ɋɚɧɉɢɇ���������í���ɪɚɡɪɟɲɚɟɬɫɹ�ɩɪɢɦɟɧɟɧɢɟ�ɬɪɚɧɫɩɨɪɬɚ��
ɢɫɩɨɥɶɡɭɟɦɨɝɨ�ɞɥɹ�ɩɟɪɟɜɨɡɤɢ�ɌɄɈ� 

Ɉɬɯɨɞɵ�ɤɥɚɫɫɚ�Ⱥ ɦɨɝɭɬ�ɪɚɡɦɟɳɚɬɶɫɹ�ɧɚ ɩɨɥɢɝɨɧɟ�� ɚ ɧɟ ɧɚɩɪɚɜɥɹɬɶɫɹ�
ɧɚ ɫɨɪɬɢɪɨɜɤɭ�ɜɦɟɫɬɟ�ɫ ɨɫɬɚɥɶɧɵɦɢ�ɌɄɈ��ɬɚɤ�ɤɚɤ ɦɨɝɭɬ�ɩɨɩɚɞɚɬɶ�ɨɬɯɨɞɵ��
ɡɚɝɪɹɡɧɟɧɧɵɟ�ɛɢɨɥɨɝɢɱɟɫɤɢɦɢ�ɠɢɞɤɨɫɬɹɦɢ�ɛɨɥɶɧɵɯ��ɧɟɫɦɨɬɪɹ�ɧɚ�ɬɨ��ɱɬɨ�ɜ�
ɋɚɧɉɢɇ� ��������-��� ɨɬɯɨɞɵ� ɤɥɚɫɫɚ� Ⱥ� ɢɦɟɧɭɸɬɫɹ� ɤɚɤ� ©ɧɟ� ɢɦɟɸɳɢɟ�
ɤɨɧɬɚɤɬɚ�ɫ ɛɢɨɥɨɝɢɱɟɫɤɢɦɢ�ɠɢɞɤɨɫɬɹɦɢ�ɩɚɰɢɟɧɬɨɜª�� 

Ɍɚɤɢɦ� ɨɛɪɚɡɨɦ�� ɧɨɜɵɟ� ɫɚɧɢɬɚɪɧɨ-ɷɩɢɞɟɦɢɨɥɨɝɢɱɟɫɤɢɟ� ɩɪɚɜɢɥɚ� ɢ�
ɧɨɪɦɵ� ɧɭɠɞɚɸɬɫɹ� ɜ� ɪɚɡɪɚɛɨɬɤɟ� ɪɟɤɨɦɟɧɞɚɰɢɣ� ɩɨ� ɨɩɬɢɦɢɡɚɰɢɢ� ɢ�
ɞɚɥɶɧɟɣɲɟɦ� ɪɚɫɫɦɨɬɪɟɧɢɢ�� ȼ� ɧɨɜɨɦ� ɋɚɧɉɢɇ� ��������-��� ɫɨɫɬɚɜ� ɨɬɯɨɞɨɜ�
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ɤɥɚɫɫɚ� Ⱥ� ɢɡɦɟɧɟɧ� ɩɨ� ɫɪɚɜɧɟɧɢɸ� ɫ� ɪɚɧɟɟ� ɞɟɣɫɬɜɨɜɚɜɲɢɦ� ɋɚɧɉɢɇ�
2.1.7.2790-���� Ʉɚɤ� ɭɤɚɡɚɧɨ� ɜ� ɩ�� ���� ɋɚɧɉɢɇ� ��������-��� ɤ� ɨɬɯɨɞɚɦ� Ⱥ�
ɨɬɧɨɫɹɬɫɹ� ©ɢɫɩɨɥɶɡɨɜɚɧɧɵɟ� ɫɪɟɞɫɬɜɚ� ɥɢɱɧɨɣ� ɝɢɝɢɟɧɵ� ɢ� ɩɪɟɞɦɟɬɵ� ɭɯɨɞɚ�
ɨɞɧɨɤɪɚɬɧɨɝɨ� ɩɪɢɦɟɧɟɧɢɹ� ɛɨɥɶɧɵɯ� ɧɟɢɧɮɟɤɰɢɨɧɧɵɦɢ� ɡɚɛɨɥɟɜɚɧɢɹɦɢª��
ɂɫɩɨɥɶɡɨɜɚɧɧɵɟ�ɩɪɟɞɦɟɬɵ�ɥɢɱɧɨɣ� ɝɢɝɢɟɧɵ�ɧɟ�ɦɨɝɭɬ�ɧɟ� ɛɵɬɶ� ɡɚɝɪɹɡɧɟɧɵ�
ɛɢɨɥɨɝɢɱɟɫɤɢɦɢ�ɠɢɞɤɨɫɬɹɦɢ��ɩɨɷɬɨɦɭ�ɨɩɢɫɚɧɢɟ�ɫɨɫɬɚɜɚ�ɨɬɯɨɞɨɜ�ɤɥɚɫɫɚ�Ⱥ�
ɜ� ɩ����� ɩɪɨɬɢɜɨɪɟɱɢɜɨ��� ȼ� ɪɚɧɟɟ� ɞɟɣɫɬɜɨɜɚɜɲɟɦ� ɋɚɧɉɢɇ� ����������-10 
ɫɬɚɬɭɫ�ɷɬɢɯ�ɨɬɯɨɞɨɜ�ɧɟ�ɛɵɥ�ɨɩɪɟɞɟɥɟɧ��ɩɨɷɬɨɦɭ�ɷɬɢ�ɨɬɯɨɞɵ�ɱɚɫɬɨ�ɨɬɧɨɫɢɥɢ�
ɤ�ɤɥɚɫɫɭ�Ȼ ɢ�Ɋɨɫɩɨɬɪɟɛɧɚɞɡɨɪ�ɬɪɟɛɨɜɚɥ�ɩɪɟɞɜɚɪɢɬɟɥɶɧɨ�ɢɯ�ɨɛɟɡɡɚɪɚɠɢɜɚɬɶ�
ɩɟɪɟɞ� ɜɵɛɪɚɫɵɜɚɧɢɟɦ� ɫ� ɨɬɯɨɞɚɦɢ� ɤɥɚɫɫɚ� Ⱥ�� Ɍɟɩɟɪɶ� ɷɬɢ� ɨɬɯɨɞɵ� ɋɚɧɉɢɇ�
2.1.3684-��� ɞɨɩɭɫɤɚɟɬ� ɩɟɪɟɞɚɜɚɬɶ� ɤɚɤ� ɦɟɞɢɰɢɧɫɤɢɟ� ɨɬɯɨɞɵ� ɤɥɚɫɫɚ� Ⱥ� ɛɟɡ�
ɩɪɨɜɟɞɟɧɢɹ�ɩɪɟɞɜɚɪɢɬɟɥɶɧɨɝɨ�ɨɛɟɡɡɚɪɚɠɢɜɚɧɢɹ� 

 
Ʌɢɬɟɪɚɬɭɪɚ 

 
1. ɋɚɧɉɢɇ� ��������-��� ©ɋɚɧɢɬɚɪɧɵɟ� ɩɪɚɜɢɥɚ� ɢ� ɧɨɪɦɵ� �ɋɚɧɢɬɚɪɧɨ-

ɷɩɢɞɟɦɢɨɥɨɝɢɱɟɫɤɢɟ� ɬɪɟɛɨɜɚɧɢɹ� ɤ� ɫɨɞɟɪɠɚɧɢɸ� ɬɟɪɪɢɬɨɪɢɣ� ɝɨɪɨɞɫɤɢɯ� ɢ� ɫɟɥɶɫɤɢɯ�
ɩɨɫɟɥɟɧɢɣ��ɤ�ɜɨɞɧɵɦ�ɨɛɴɟɤɬɚɦ��ɩɢɬɶɟɜɨɣ�ɜɨɞɟ�ɢ�ɩɢɬɶɟɜɨɦɭ�ɜɨɞɨɫɧɚɛɠɟɧɢɸ�ɧɚɫɟɥɟɧɢɹ��
ɚɬɦɨɫɮɟɪɧɨɦɭ�ɜɨɡɞɭɯɭ��ɩɨɱɜɚɦ��ɠɢɥɵɦ�ɩɨɦɟɳɟɧɢɹɦ��ɷɤɫɩɥɭɚɬɚɰɢɢ�ɩɪɨɢɡɜɨɞɫɬɜɟɧɧɵɯ��
ɨɛɳɟɫɬɜɟɧɧɵɯ� ɩɨɦɟɳɟɧɢɣ�� ɨɪɝɚɧɢɡɚɰɢɢ� ɢ� ɩɪɨɜɟɞɟɧɢɸ� ɫɚɧɢɬɚɪɧɨ-
ɩɪɨɬɢɜɨɷɩɢɞɟɦɢɱɟɫɤɢɯ��ɩɪɨɮɢɥɚɤɬɢɱɟɫɤɢɯ��ɦɟɪɨɩɪɢɹɬɢɣª� 

��� ɋɚɧɉɢɇ� ����������-��� ©ɋɚɧɢɬɚɪɧɨ-ɷɩɢɞɟɦɢɨɥɨɝɢɱɟɫɤɢɟ� ɬɪɟɛɨɜɚɧɢɹ� ɤ�
ɨɛɪɚɳɟɧɢɸ�ɫ�ɦɟɞɢɰɢɧɫɤɢɦɢ�ɨɬɯɨɞɚɦɢª� 

3. Ɏɟɞɟɪɚɥɶɧɵɣ�ɡɚɤɨɧ�ɨɬ����������� N 323-ɎɁ��ɪɟɞ��ɨɬ�������������©Ɉɛ�ɨɫɧɨɜɚɯ�
ɨɯɪɚɧɵ�ɡɞɨɪɨɜɶɹ ɝɪɚɠɞɚɧ�ɜ�Ɋɨɫɫɢɣɫɤɨɣ�Ɏɟɞɟɪɚɰɢɢª. 

 
 
 

ɘ�ȼ��Ɋɟɜɚ��ɉ�Ɉ��Ɍɪɟɝɭɛɨɜ 
 

ɋɚɧɤɬ-ɉɟɬɟɪɛɭɪɝɫɤɢɣ�ɭɧɢɜɟɪɫɢɬɟɬ�Ƚɉɋ�Ɇɑɋ�Ɋɨɫɫɢɢ 
 

Ʉ�ȼɈɉɊɈɋɍ�Ɉ�ɉɊȺȼɈȼɈɆ�ɊȿȽɍɅɂɊɈȼȺɇɂɂ�ɉɈɇəɌɂə�
ɉȿɊȼɈɃ�ɉɈɆɈɓɂ�ȼ�ɊɈɋɋɂɃɋɄɈɃ�ɎȿȾȿɊȺɐɂɂ 

 
ȼ�ɫɬɚɬɶɟ� ɪɚɫɫɦɨɬɪɟɧɨ� ɡɚɤɪɟɩɥɟɧɢɟ�ɩɨɧɹɬɢɹ�ɩɟɪɜɨɣ�ɩɨɦɨɳɢ�ɜ� ɡɚɤɨɧɨɞɚɬɟɥɶɫɬɜɟ�

Ɋɨɫɫɢɣɫɤɨɣ� Ɏɟɞɟɪɚɰɢɢ�� ɨɬɥɢɱɢɹ� ɩɟɪɜɨɣ� ɩɨɦɨɳɢ� ɨɬ� ɩɟɪɜɨɣ� ɦɟɞɢɰɢɧɫɤɨɣ� ɩɨɦɨɳɢ��
ɉɪɨɚɧɚɥɢɡɢɪɨɜɚɧɵ� ɧɨɪɦɚɬɢɜɧɨ-ɩɪɚɜɨɜɵɟ� ɚɤɬɵ�� ɤɨɬɨɪɵɟ� ɪɟɝɥɚɦɟɧɬɢɪɭɸɬ� ɩɟɪɜɭɸ�
ɩɨɦɨɳɶ��ɩɪɚɜɚ�ɢ�ɨɛɹɡɚɧɧɨɫɬɢ�ɝɪɚɠɞɚɧ�ɩɨ�ɨɬɧɨɲɟɧɢɸ�ɤ�ɞɚɧɧɨɦɭ�ɩɨɧɹɬɢɸ��Ɋɚɫɫɦɨɬɪɟɧɚ�
ɨɬɜɟɬɫɬɜɟɧɧɨɫɬɶ� ɪɚɡɥɢɱɧɵɯ� ɤɚɬɟɝɨɪɢɣ� ɫɭɛɴɟɤɬɨɜ� ɡɚ� ɧɟɨɤɚɡɚɧɢɟ� ɩɟɪɜɨɣ� ɩɨɦɨɳɢ��
ɫɨɫɬɨɹɧɢɹ� ɩɨɬɟɪɩɟɜɲɟɝɨ�� ɩɪɢ� ɤɨɬɨɪɵɯ� ɨɤɚɡɵɜɚɟɬɫɹ� ɩɟɪɜɚɹ� ɩɨɦɨɳɶ�� ɦɟɪɨɩɪɢɹɬɢɹ� ɩɨ�
ɨɤɚɡɚɧɢɸ�ɩɟɪɜɨɣ�ɩɨɦɨɳɢ�� 

Ʉɥɸɱɟɜɵɟ� ɫɥɨɜɚ��ɇɨɪɦɚɬɢɜɧɨ-ɩɪɚɜɨɜɨɣ� ɚɤɬ�� ɡɚɤɨɧɨɞɚɬɟɥɶɫɬɜɨ�� ɩɟɪɜɚɹ� ɩɨɦɨɳɶ��
ɩɟɪɜɚɹ�ɦɟɞɢɰɢɧɫɤɚɹ�ɩɨɦɨɳɶ��ɩɨɬɟɪɩɟɜɲɢɣ� 
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ɋɬɚɬɢɫɬɢɱɟɫɤɢɟ� ɞɚɧɧɵɟ�� ɫɜɹɡɚɧɧɵɟ� ɫ� ɬɟɯɧɨɫɮɟɪɧɵɦɢ�
ɩɪɨɢɫɲɟɫɬɜɢɹɦɢ�ɧɚ�ɬɟɪɪɢɬɨɪɢɢ�Ɋɨɫɫɢɣɫɤɨɣ�Ɏɟɞɟɪɚɰɢɢ��ɫɜɢɞɟɬɟɥɶɫɬɜɭɸɬ�ɨ�
ɬɨɦ�� ɱɬɨ� ���� ɩɨɫɬɪɚɞɚɜɲɢɯ ɩɨɝɢɛɚɸɬ� ɜɫɥɟɞɫɬɜɢɟ� ɧɟ� ɨɤɚɡɚɧɧɨɣ� ɢɥɢ�
ɧɟɩɪɚɜɢɥɶɧɨ�ɨɤɚɡɚɧɧɨɣ�ɩɟɪɜɨɣ�ɩɨɦɨɳɢ�ɨɱɟɜɢɞɰɚɦɢ�ɧɚ�ɦɟɫɬɟ�ɤɚɬɚɫɬɪɨɮɵ��
ɚ� ɬɨɥɶɤɨ� ���� ɩɨɝɢɛɚɸɬ� ɨɬ� ɩɨɜɪɟɠɞɟɧɢɣ�� ɧɟ� ɫɨɜɦɟɫɬɢɦɵɯ� ɫ� ɠɢɡɧɶɸ�
ɱɟɥɨɜɟɤɚ� 

ȼ� ɫɜɹɡɢ� ɫ� ɛɨɥɶɲɢɦ� ɤɨɥɢɱɟɫɬɜɨɦ� ɩɨɫɬɪɚɞɚɜɲɢɯ� ɧɚ� ɬɟɯɧɨɫɮɟɪɧɵɯ�
ɩɪɨɢɫɲɟɫɬɜɢɹɯ�ɜ�ɫɨɜɪɟɦɟɧɧɨɦ�ɦɢɪɟ�ɚɤɬɭɚɥɶɧɨɣ�ɩɪɟɞɫɬɚɜɥɹɟɬɫɹ�ɩɪɨɛɥɟɦɚ�
ɨɛɭɱɟɧɢɹ� ɨɤɚɡɚɧɢɸ� ɦɟɪɨɩɪɢɹɬɢɣ� ɩɟɪɜɨɣ� ɩɨɦɨɳɢ� ɧɟ� ɬɨɥɶɤɨ�
ɫɩɟɰɤɨɧɬɢɧɝɟɧɬɚ�� ɧɨ� ɜɫɟɝɨ� ɝɪɚɠɞɚɧɫɤɨɝɨ� ɧɚɫɟɥɟɧɢɹ� >�@�� Ɍɚɤɢɦ� ɨɛɪɚɡɨɦ��
ɩɪɟɞɫɬɚɜɥɹɟɬɫɹ� ɨɝɪɨɦɧɚɹ� ɜɚɠɧɨɫɬɶ� ɨɤɚɡɚɧɢɹ� ɩɟɪɜɨɣ� ɩɨɦɨɳɢ� ɢ�
ɨɬɜɟɬɫɬɜɟɧɧɨɫɬɢ�� ɤɨɬɨɪɚɹ� ɥɨɠɢɬɫɹ� ɧɚ� ɫɨɬɪɭɞɧɢɤɨɜ� ɫɥɭɠɛɵ� ɫɩɚɫɟɧɢɹ� ɢ�
Ɇɑɋ�� ɚ� ɬɚɤɠɟ� ɝɪɚɠɞɚɧɫɤɢɯ� ɥɢɰ�� ɧɚɯɨɞɹɳɢɯɫɹ� ɧɚ� ɦɟɫɬɟ� ɬɟɯɧɨɫɮɟɪɧɨɝɨ�
ɩɪɨɢɫɲɟɫɬɜɢɹ�� 

ȿɞɢɧɨɣ� ɝɨɫɭɞɚɪɫɬɜɟɧɧɨɣ� ɫɢɫɬɟɦɨɣ� ɩɪɟɞɭɩɪɟɠɞɟɧɢɹ� ɢ� ɥɢɤɜɢɞɚɰɢɢ�
ɱɪɟɡɜɵɱɚɣɧɵɯ� ɫɢɬɭɚɰɢɣ� �Ɋɋɑɋ�� ɜ� Ɋɨɫɫɢɣɫɤɨɣ� Ɏɟɞɟɪɚɰɢɢ�
ɩɪɟɞɭɫɦɚɬɪɢɜɚɟɬɫɹ� ɨɤɚɡɚɧɢɟ� ɩɨɫɬɪɚɞɚɜɲɟɦɭ� ɜ� ɬɟɯɧɨɫɮɟɪɧɨɦ�
ɩɪɨɢɫɲɟɫɬɜɢɢ� ɩɟɪɜɨɣ� ɩɨɦɨɳɢ� ɞɨ� ɩɪɟɞɨɫɬɚɜɥɟɧɢɹ� ɤɜɚɥɢɮɢɰɢɪɨɜɚɧɧɨɣ�
ɜɪɚɱɟɛɧɨɣ�ɩɨɦɨɳɢ. Ɉɞɧɚɤɨ�ɞɨ�ɧɚɫɬɨɹɳɟɝɨ�ɜɪɟɦɟɧɢ�ɜ�ɫɢɫɬɟɦɟ�Ɇɑɋ�Ɋɨɫɫɢɢ�
ɨɬɫɭɬɫɬɜɭɟɬ� ɟɞɢɧɵɣ�� ɭɬɜɟɪɠɞɟɧɧɵɣ� ɜɟɞɨɦɫɬɜɟɧɧɵɦ� ɩɪɢɤɚɡɨɦ�� ɚɥɝɨɪɢɬɦ�
ɨɤɚɡɚɧɢɹ�ɩɟɪɜɨɣ�ɩɨɦɨɳɢ�>�@� 

ȼ�ɫɜɹɡɢ�ɫ�ɜɵɲɟɢɡɥɨɠɟɧɧɵɦ��ɰɟɥɶ�ɪɚɛɨɬɵ ± ɚɧɚɥɢɡ�ɩɨɧɹɬɢɹ�ɩɟɪɜɨɣ�
ɩɨɦɨɳɢ�� ɡɚɤɪɟɩɥɟɧɧɨɝɨ� ɜ� ɡɚɤɨɧɨɞɚɬɟɥɶɫɬɜɟ� Ɋɨɫɫɢɣɫɤɨɣ� Ɏɟɞɟɪɚɰɢɢ� ɢ�
ɩɨɞɡɚɤɨɧɧɵɯ� ɧɨɪɦɚɬɢɜɧɨ-ɩɪɚɜɨɜɵɯ� ɚɤɬɚɯ�� ɨɬɥɢɱɢɹ� ɞɚɧɧɨɝɨ� ɩɨɧɹɬɢɹ� ɨɬ�
ɩɟɪɜɨɣ�ɦɟɞɢɰɢɧɫɤɨɣ�ɩɨɦɨɳɢ�� 

ɉɪɟɞɥɚɝɚɟɬɫɹ� ɪɚɫɫɦɨɬɪɟɬɶ� ɨɬɜɟɬɫɬɜɟɧɧɨɫɬɶ� ɪɚɡɥɢɱɧɵɯ� ɤɚɬɟɝɨɪɢɣ�
ɫɭɛɴɟɤɬɨɜ� ɡɚ� ɧɟɨɤɚɡɚɧɢɟ� ɩɟɪɜɨɣ� ɩɨɦɨɳɢ�� ɦɟɞɢɰɢɧɫɤɢɟ� ɫɨɫɬɨɹɧɢɹ�
ɩɨɬɟɪɩɟɜɲɟɝɨ� ɥɢɰɚ�� ɩɪɢ� ɤɨɬɨɪɵɯ� ɨɤɚɡɵɜɚɟɬɫɹ� ɩɟɪɜɚɹ� ɩɨɦɨɳɶ��
ɦɟɪɨɩɪɢɹɬɢɹ�ɩɨ�ɨɤɚɡɚɧɢɸ�ɩɟɪɜɨɣ�ɩɨɦɨɳɢ� 

ɉɨɥɨɠɟɧɢɹɦɢ� ɫɬɚɬɶɢ� ���Ɏɟɞɟɪɚɥɶɧɨɝɨ� ɡɚɤɨɧɚ� ©Ɉɛ� ɨɫɧɨɜɚɯ� ɨɯɪɚɧɵ�
ɡɞɨɪɨɜɶɹ� ɝɪɚɠɞɚɧ� ɜ� Ɋɨɫɫɢɣɫɤɨɣ� Ɏɟɞɟɪɚɰɢɢª� ɭɫɬɚɧɨɜɥɟɧɨ�� ɱɬɨ� ɩɟɪɜɚɹ�
ɩɨɦɨɳɶ� ɞɨ� ɨɤɚɡɚɧɢɹ� ɦɟɞɢɰɢɧɫɤɨɣ� ɩɨɦɨɳɢ� ɨɤɚɡɵɜɚɟɬɫɹ� ɝɪɚɠɞɚɧɚɦ� ɩɪɢ�
ɧɟɫɱɚɫɬɧɵɯ� ɫɥɭɱɚɹɯ�� ɬɪɚɜɦɚɯ�� ɨɬɪɚɜɥɟɧɢɹɯ� ɢ� ɞɪɭɝɢɯ� ɫɨɫɬɨɹɧɢɹɯ� ɢ�
ɡɚɛɨɥɟɜɚɧɢɹɯ�� ɭɝɪɨɠɚɸɳɢɯ� ɢɯ� ɠɢɡɧɢ� ɢ� ɡɞɨɪɨɜɶɸ�� ɥɢɰɚɦɢ�� ɨɛɹɡɚɧɧɵɦɢ�
ɨɤɚɡɵɜɚɬɶ�ɩɟɪɜɭɸ�ɩɨɦɨɳɶ�ɜ� ɫɨɨɬɜɟɬɫɬɜɢɢ� ɫ�ɮɟɞɟɪɚɥɶɧɵɦ ɡɚɤɨɧɨɦ ɢɥɢ�ɫɨ�
ɫɩɟɰɢɚɥɶɧɵɦ�ɩɪɚɜɢɥɨɦ�ɢ�ɢɦɟɸɳɢɦɢ�ɫɨɨɬɜɟɬɫɬɜɭɸɳɭɸ�ɩɨɞɝɨɬɨɜɤɭ��ɜ�ɬɨɦ�
ɱɢɫɥɟ� ɫɨɬɪɭɞɧɢɤɚɦɢ� ɨɪɝɚɧɨɜ� ɜɧɭɬɪɟɧɧɢɯ� ɞɟɥ� Ɋɨɫɫɢɣɫɤɨɣ� Ɏɟɞɟɪɚɰɢɢ��
ɫɨɬɪɭɞɧɢɤɚɦɢ�� ɜɨɟɧɧɨɫɥɭɠɚɳɢɦɢ� ɢ� ɪɚɛɨɬɧɢɤɚɦɢ� Ƚɨɫɭɞɚɪɫɬɜɟɧɧɨɣ�
ɩɪɨɬɢɜɨɩɨɠɚɪɧɨɣ� ɫɥɭɠɛɵ�� ɫɩɚɫɚɬɟɥɹɦɢ� ɚɜɚɪɢɣɧɨ-ɫɩɚɫɚɬɟɥɶɧɵɯ�
ɮɨɪɦɢɪɨɜɚɧɢɣ� ɢ� ɚɜɚɪɢɣɧɨ-ɫɩɚɫɚɬɟɥɶɧɵɯ� ɫɥɭɠɛ�� ȼɨɞɢɬɟɥɢ� ɬɪɚɧɫɩɨɪɬɧɵɯ�
ɫɪɟɞɫɬɜ� ɢ� ɞɪɭɝɢɟ� ɥɢɰɚ� ɜɩɪɚɜɟ ɨɤɚɡɵɜɚɬɶ� ɩɟɪɜɭɸ� ɩɨɦɨɳɶ� ɩɪɢ� ɧɚɥɢɱɢɢ�
ɫɨɨɬɜɟɬɫɬɜɭɸɳɟɣ�ɩɨɞɝɨɬɨɜɤɢ�ɢ��ɢɥɢ��ɧɚɜɵɤɨɜ�>�@� 
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ɉɨɫɬɪɚɞɚɜɲɟɦɭ� ɥɢɰɭ� ɦɟɪɨɩɪɢɹɬɢɹ� ɩɟɪɜɨɣ� ɩɨɦɨɳɢ� ɩɪɨɜɨɞɹɬɫɹ� ɞɨ�
ɩɪɢɛɵɬɢɹ�ɧɚ�ɦɟɫɬɨ�ɩɪɨɢɫɲɟɫɬɜɢɹ�ɩɪɟɞɫɬɚɜɢɬɟɥɟɣ�ɦɟɞɢɰɢɧɫɤɢɯ�ɫɥɭɠɛ�ɢ�ɜ�
ɩɟɪɜɭɸ�ɨɱɟɪɟɞɶ�ɩɪɢɡɜɚɧɵ�ɧɟ�ɞɨɩɭɫɬɢɬɶ�ɭɯɭɞɲɟɧɢɹ�ɫɨɫɬɨɹɧɢɹ�ɢ�ɫɨɯɪɚɧɢɬɶ�
ɱɟɥɨɜɟɤɭ�ɠɢɡɧɶ��ɉɨɫɬɪɚɞɚɜɲɟɦɭ�ɩɟɪɜɚɹ�ɩɨɦɨɳɶ�ɨɤɚɡɵɜɚɟɬɫɹ�ɧɟɦɟɞɥɟɧɧɨ�ɢ�
ɤɚɱɟɫɬɜɟɧɧɨ�� ɩɪɢ� ɫɨɡɞɚɧɢɢ� ɭɫɥɨɜɢɣ� ɞɥɹ� ɟɝɨ� ɞɚɥɶɧɟɣɲɟɝɨ� ɥɟɱɟɧɢɹ� ɢ�
ɜɵɡɞɨɪɨɜɥɟɧɢɹ�� 

ɉɟɪɜɚɹ�ɩɨɦɨɳɶ�ɧɟ�ɡɚɦɟɧɹɟɬ�ɫɨɛɨɣ�ɦɟɞɢɰɢɧɫɤɭɸ�ɩɨɦɨɳɶ�ɫɨ�ɫɬɨɪɨɧɵ�
ɦɟɞɢɰɢɧɫɤɨɝɨ� ɩɟɪɫɨɧɚɥɚ� ɫɢɫɬɟɦɵ� ɥɟɱɟɛɧɵɯ� ɭɱɪɟɠɞɟɧɢɣ�� ɨɛɥɚɞɚɸɳɢɯ�
ɫɨɨɬɜɟɬɫɬɜɭɸɳɟɣ� ɤɜɚɥɢɮɢɤɚɰɢɟɣ�� ɢ� ɨɤɚɡɵɜɚɟɬɫɹ� ɥɢɲɶ� ɞɨ� ɩɪɢɛɵɬɢɹ�
ɦɟɞɢɰɢɧɫɤɨɝɨ� ɪɚɛɨɬɧɢɤɚ� ɩɪɢ� ɨɩɪɟɞɟɥɺɧɧɵɯ�� ɭɫɬɚɧɨɜɥɟɧɧɵɯ�
ɡɚɤɨɧɨɞɚɬɟɥɶɫɬɜɨɦ��ɫɨɫɬɨɹɧɢɹɯ�ɩɨɫɬɪɚɞɚɜɲɟɝɨ�ɥɢɰɚ�� 

ɇɨɪɦɚɦɢ� ɩɪɚɜɚ� ɨɩɪɟɞɟɥɟɧɚ� ɨɛɹɡɚɧɧɨɫɬɶ� ɨɤɚɡɵɜɚɬɶ� ɩɟɪɜɭɸ� ɩɨɦɨɳɶ�
ɧɚ�ɦɟɫɬɟ�ɩɪɨɢɫɲɟɫɬɜɢɹ�ɪɚɛɨɬɧɢɤɚɦɢ��ɫɨɬɪɭɞɧɢɤɚɦɢ� �ɢ�ɜɨɟɧɧɨɫɥɭɠɚɳɢɦɢ�
ɨɪɝɚɧɨɜ� ɜɧɭɬɪɟɧɧɢɯ� ɞɟɥ�� Ƚɨɫɭɞɚɪɫɬɜɟɧɧɨɣ� ɩɪɨɬɢɜɨɩɨɠɚɪɧɨɣ� ɫɥɭɠɛɵ�� ɜ�
ɬɨɦ� ɱɢɫɥɟ� ɢ� ɞɨɛɪɨɜɨɥɶɧɵɦɢ� ɩɨɠɚɪɧɵɦɢ�� ɫɩɚɫɚɬɟɥɹɦɢ�� ɚ� ɬɚɤɠɟ�
ɩɪɟɞɫɬɚɜɢɬɟɥɹɦɢ� ɨɯɪɚɧɧɵɯ� ɨɪɝɚɧɢɡɚɰɢɣ�� Ⱦɥɹ� ɞɚɧɧɨɣ� ɤɚɬɟɝɨɪɢɢ� ɥɢɰ�
ɭɫɬɚɧɨɜɥɟɧɚ�ɨɬɜɟɬɫɬɜɟɧɧɨɫɬɶ� ɡɚ�ɧɟɨɤɚɡɚɧɢɟ�ɦɟɪɨɩɪɢɹɬɢɣ�ɩɟɪɜɨɣ�ɩɨɦɨɳɢ��
ɨɬ� ɞɢɫɰɢɩɥɢɧɚɪɧɨɣ� ɞɨ� ɭɝɨɥɨɜɧɨɣ� �ɫɨɫɬɚɜɵ� ɭɝɨɥɨɜɧɵɯ� ɩɪɟɫɬɭɩɥɟɧɢɣ��
ɩɪɟɞɭɫɦɨɬɪɟɧɧɵɯ� ɫɬ�� ɫɬ�� ����� ���� ɍɝɨɥɨɜɧɨɝɨ� ɤɨɞɟɤɫɚ� Ɋɨɫɫɢɣɫɤɨɣ�
Ɏɟɞɟɪɚɰɢɢ�>�@��� 

ȼ� ɭɫɥɨɜɢɹɯ� ɧɟɨɛɯɨɞɢɦɨɫɬɢ� ɨɤɚɡɚɧɢɹ� ɩɟɪɜɨɣ� ɩɨɦɨɳɢ�
ɛɟɡɨɬɥɚɝɚɬɟɥɶɧɨ�� ɜ� ɜɨɡɦɨɠɧɨ� ɤɪɚɬɱɚɣɲɢɟ� ɫɪɨɤɢ�� ɩɪɚɜɨ� ɧɚ� ɟɟ� ɨɤɚɡɚɧɢɟ�
ɩɪɟɞɨɫɬɚɜɥɟɧɚ� ɨɱɟɜɢɞɰɚɦ�� ɤɨɬɨɪɵɟ� ɧɚɯɨɞɹɬɫɹ� ɧɟɩɨɫɪɟɞɫɬɜɟɧɧɨ� ɪɹɞɨɦ� ɫ�
ɩɨɫɬɪɚɞɚɜɲɢɦ� ɥɢɰɨɦ�� ɩɪɢ� ɧɚɥɢɱɢɢ� ɭ� ɧɢɯ� ɫɨɨɬɜɟɬɫɬɜɭɸɳɢɯ� ɡɧɚɧɢɣ��
ɧɚɜɵɤɨɜ� ɢ� ɩɨɞɝɨɬɨɜɤɢ�� ȼ� ɛɨɥɶɲɢɧɫɬɜɟ� ɫɥɭɱɚɟɜ� ɷɬɨ� ɜɨɞɢɬɟɥɢ�
ɚɜɬɨɬɪɚɧɫɩɨɪɬɧɵɯ� ɫɪɟɞɫɬɜ�� ɨɯɪɚɧɧɢɤɢ� ɢɥɢ� ɪɚɛɨɬɧɢɤɢ� ɩɪɟɞɩɪɢɹɬɢɣ� ɢ�
ɨɪɝɚɧɢɡɚɰɢɣ�� ɤɨɬɨɪɵɦ� ɢɡɜɟɫɬɧɵ� ɩɪɢɟɦɵ� ɨɤɚɡɚɧɢɹ� ɩɟɪɜɨɣ� ɩɨɦɨɳɢ��
ɩɨɥɭɱɟɧɧɵɟ� ɧɚ� ɡɚɧɹɬɢɹɯ� ɩɨ� ɩɪɨɮɟɫɫɢɨɧɚɥɶɧɨɣ� ɩɨɞɝɨɬɨɜɤɟ�� ɍ� ɧɢɯ� ɱɚɳɟ�
ɜɫɟɝɨ� ɢɦɟɟɬɫɹ� ɚɩɬɟɱɤɚ�� ɤɨɬɨɪɭɸ� ɦɨɠɧɨ� ɢɫɩɨɥɶɡɨɜɚɬɶ ɞɥɹ� ɛɨɥɟɟ�
ɷɮɮɟɤɬɢɜɧɵɯ� ɞɟɣɫɬɜɢɣ� ɩɨ� ɨɤɚɡɚɧɢɸ� ɦɟɪɨɩɪɢɹɬɢɣ� ɩɟɪɜɨɣ� ɩɨɦɨɳɢ�
ɩɨɫɬɪɚɞɚɜɲɟɦɭ�ɥɢɰɭ>�@��� 

ɍɦɟɧɢɟ� ɨɤɚɡɵɜɚɬɶ� ɦɟɪɨɩɪɢɹɬɢɹ� ɩɟɪɜɨɣ� ɩɨɦɨɳɢ� ± ɷɬɨ� ɝɪɚɠɞɚɧɫɤɢɣ�
ɞɨɥɝ� ɤɚɠɞɨɝɨ� ɱɟɥɨɜɟɤɚ�� Ɏɟɞɟɪɚɥɶɧɵɦ� ɡɚɤɨɧɨɦ� �Ɉ� ɡɚɳɢɬɟ� ɧɚɫɟɥɟɧɢɹ� ɢ�
ɬɟɪɪɢɬɨɪɢɣ� ɨɬ� ɱɪɟɡɜɵɱɚɣɧɵɯ� ɫɢɬɭɚɰɢɣ ɩɪɢɪɨɞɧɨɝɨ� ɢ� ɬɟɯɧɨɝɟɧɧɨɝɨ�
ɯɚɪɚɤɬɟɪɚ�� ɪɟɝɥɚɦɟɧɬɢɪɨɜɚɧɚ� ɨɛɹɡɚɧɧɨɫɬɶ� ɝɪɚɠɞɚɧ� ɊɎ�� ɫɪɟɞɢ� ɩɪɨɱɟɝɨ��
ɢɡɭɱɚɬɶ� ɩɪɢɟɦɵ� ɨɤɚɡɚɧɢɹ� ɩɟɪɜɨɣ� ɩɨɦɨɳɢ� ɩɨɫɬɪɚɞɚɜɲɢɦ�� ɩɨɫɬɨɹɧɧɨ�
ɫɨɜɟɪɲɟɧɫɬɜɨɜɚɬɶ�ɫɜɨɢ�ɡɧɚɧɢɹ�ɢ�ɩɪɚɤɬɢɱɟɫɤɢɟ�ɧɚɜɵɤɢ�ɜ�ɭɤɚɡɚɧɧɨɣ�ɨɛɥɚɫɬɢ�
>�@��Ɉɬ�ɤɚɱɟɫɬɜɚ�ɨɤɚɡɚɧɢɹ�ɢ�ɫɜɨɟɜɪɟɦɟɧɧɨɫɬɢ�ɦɟɪɨɩɪɢɹɬɢɣ�ɩɟɪɜɨɣ�ɩɨɦɨɳɢ�
ɜ� ɡɧɚɱɢɬɟɥɶɧɨɣ� ɫɬɟɩɟɧɢ� ɡɚɜɢɫɢɬ� ɞɚɥɶɧɟɣɲɟɟ� ɫɨɫɬɨɹɧɢɟ� ɡɞɨɪɨɜɶɹ�
ɩɨɬɟɪɩɟɜɲɟɝɨ�ɢ�ɟɝɨ�ɠɢɡɧɶ� 

Ⱦɥɹ� ɝɪɚɠɞɚɧ�� ɞɨɛɪɨɜɨɥɶɧɨ� ɨɤɚɡɵɜɚɸɳɢɯ� ɩɟɪɜɭɸ� ɩɨɦɨɳɶ��
ɨɬɜɟɬɫɬɜɟɧɧɨɫɬɶ� ɡɚ� ɟɟ� ɧɟɨɤɚɡɚɧɢɟ� ɡɚɤɨɧɨɞɚɬɟɥɶɫɬɜɨɦ� ɧɟ� ɭɫɬɚɧɨɜɥɟɧɚ�� ɡɚ�
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ɢɫɤɥɸɱɟɧɢɟɦ� ɫɥɭɱɚɟɜ� ɭɦɵɲɥɟɧɧɨɝɨ� ɨɫɬɚɜɥɟɧɢɹ� ɥɢɰɚ�� ɧɭɠɞɚɸɳɟɝɨɫɹ� ɜ�
ɩɟɪɜɨɣ�ɩɨɦɨɳɢ��ɜ�ɛɟɫɩɨɦɨɳɧɨɦ�ɫɨɫɬɨɹɧɢɢ�� 

ȼ� ɞɚɧɧɨɦ� ɫɥɭɱɚɟ�� ɤɚɤ� ɫɩɪɚɜɟɞɥɢɜɨ� ɨɬɦɟɱɚɟɬ� ȼɥɚɞɢɦɢɪɨɜɚ�Ɉ�ȼ�� >�@��
ɸɪɢɞɢɱɟɫɤɨɣ�ɨɬɜɟɬɫɬɜɟɧɧɨɫɬɢ� ɡɚ�ɧɟɩɪɚɜɢɥɶɧɨɟ�ɨɤɚɡɚɧɢɟ�ɩɨɦɨɳɢ�ɱɟɥɨɜɟɤ�
ɛɟɡ� ɦɟɞɢɰɢɧɫɤɨɝɨ� ɨɛɪɚɡɨɜɚɧɢɹ� ɧɟ� ɧɟɫɟɬ�� ɬɚɤ� ɤɚɤ� ɠɢɡɧɶ� ɱɟɥɨɜɟɤɚ�
ɩɪɨɜɨɡɝɥɚɲɟɧɚ�ɜɵɫɲɟɣ�ɰɟɧɧɨɫɬɶɸ��ɢ�ɫɚɦɚ�ɩɨɩɵɬɤɚ�ɡɚɳɢɬɢɬɶ�ɷɬɭ�ɰɟɧɧɨɫɬɶ��
ɫɬɚɜɢɬɫɹ�ɜɵɲɟ�ɜɨɡɦɨɠɧɨɣ�ɨɲɢɛɤɢ�ɜ�ɯɨɞɟ�ɨɤɚɡɚɧɢɹ�ɩɟɪɜɨɣ�ɩɨɦɨɳɢ��ɬɚɤ�ɤɚɤ�
ɞɚɟɬ�ɱɟɥɨɜɟɤɭ�ɲɚɧɫ�ɜɵɠɢɬɶ� 

Ȼɟɡ�ɨɤɚɡɚɧɢɹ�ɩɟɪɜɨɣ�ɩɨɦɨɳɢ�ɜ�ɩɪɨɦɟɠɭɬɨɤ�ɦɟɠɞɭ�ɩɪɨɢɫɲɟɫɬɜɢɟɦ�ɢ�
ɩɪɢɛɵɬɢɟɦ�ɧɚ�ɦɟɫɬɨ�ɛɪɢɝɚɞɵ�ɫɤɨɪɨɣ�ɦɟɞɢɰɢɧɫɤɨɣ�ɩɨɦɨɳɢ��ɤɨɬɨɪɵɣ�ɱɚɳɟ�
ɜɫɟɝɨ� ɡɚɧɢɦɚɟɬ� ɧɟɫɤɨɥɶɤɨ� ɦɢɧɭɬ�� ɭ� ɩɨɫɬɪɚɞɚɜɲɟɝɨ� ɦɨɝɭɬ� ɪɚɡɜɢɬɶɫɹ�
ɬɹɠɟɥɵɟ� ɧɚɪɭɲɟɧɢɹ� ɠɢɡɧɟɞɟɹɬɟɥɶɧɨɫɬɢ� ɨɪɝɚɧɢɡɦɚ�� ɥɢɛɨ� ɦɨɠɟɬ� ɛɵɬɶ�
ɤɨɧɫɬɚɬɢɪɨɜɚɧɚ�ɟɝɨ�ɫɦɟɪɬɶ>�@� 

Ɍɚɤɢɦ� ɨɛɪɚɡɨɦ�� ɩɟɪɜɭɸ� ɩɨɦɨɳɶ� ɨɩɪɟɞɟɥɹɸɬ�� ɤɚɤ� ɤɨɦɩɥɟɤɫ�
ɦɟɪɨɩɪɢɹɬɢɣ�� ɧɚɩɪɚɜɥɟɧɧɵɯ� ɧɚ� ɩɨɞɞɟɪɠɚɧɢɟ� ɠɢɡɧɢ� ɢ� ɡɞɨɪɨɜɶɹ��
ɨɤɚɡɵɜɚɟɦɵɯ� ɞɨ� ɨɤɚɡɚɧɢɹ� ɦɟɞɢɰɢɧɫɤɨɣ� ɩɨɦɨɳɢ� ɩɨɫɬɪɚɞɚɜɲɢɦ� ɩɪɢ�
ɧɟɫɱɚɫɬɧɵɯ� ɫɥɭɱɚɹɯ�� ɬɪɚɜɦɚɯ�� ɨɬɪɚɜɥɟɧɢɹɯ� ɢ� ɞɪɭɝɢɯ� ɫɨɫɬɨɹɧɢɹɯ�� ɢ�
ɡɚɛɨɥɟɜɚɧɢɹɯ�� ɭɝɪɨɠɚɸɳɢɯ� ɢɯ� ɠɢɡɧɢ� ɢ� ɡɞɨɪɨɜɶɸ�� ɭɱɚɫɬɧɢɤɚɦɢ� ɨɤɚɡɚɧɢɹ�
ɩɟɪɜɨɣ� ɩɨɦɨɳɢ� >�@�� ɐɟɥɶ� ɟɟ� ɫɨɫɬɨɢɬ� ɜ� ɭɫɬɪɚɧɟɧɢɢ� ɹɜɥɟɧɢɣ�� ɤɨɬɨɪɵɟ�
ɭɝɪɨɠɚɸɬ�ɠɢɡɧɢ��ɱɟɥɨɜɟɤɚ�ɢ�ɩɪɟɞɭɩɪɟɠɞɟɧɢɢ�ɞɚɥɶɧɟɣɲɢɯ�ɩɨɜɪɟɠɞɟɧɢɣ�ɢ�
ɜɨɡɦɨɠɧɵɯ�ɨɫɥɨɠɧɟɧɢɣ�ɡɞɨɪɨɜɶɹ�ɩɨɫɬɪɚɞɚɜɲɟɝɨ�ɥɢɰɚ� 

ɉɟɪɟɱɟɧɶ� ɫɨɫɬɨɹɧɢɣ�� ɩɪɢ� ɤɨɬɨɪɵɯ� ɨɤɚɡɵɜɚɟɬɫɹ� ɩɟɪɜɚɹ� ɩɨɦɨɳɶ� ɢ�
ɦɟɪɨɩɪɢɹɬɢɣ� ɨɤɚɡɚɧɢɹ� ɩɟɪɜɨɣ� ɩɨɦɨɳɢ� ɩɨɥɭɱɢɥ� ɡɚɤɨɧɨɞɚɬɟɥɶɧɨɟ�
ɡɚɤɪɟɩɥɟɧɢɟ� ɜ� ɜ� ɉɪɢɤɚɡɟ� Ɇɢɧɢɫɬɟɪɫɬɜɚ� ɡɞɪɚɜɨɨɯɪɚɧɟɧɢɹ� ɢ� ɫɨɰɢɚɥɶɧɨɝɨ�
ɪɚɡɜɢɬɢɹ�Ɋɨɫɫɢɣɫɤɨɣ�Ɏɟɞɟɪɚɰɢɢ��Ɉɛ�ɭɬɜɟɪɠɞɟɧɢɢ�ɩɟɪɟɱɧɹ�ɫɨɫɬɨɹɧɢɣ��ɩɪɢ�
ɤɨɬɨɪɵɯ�ɨɤɚɡɵɜɚɟɬɫɹ�ɩɟɪɜɚɹ�ɩɨɦɨɳɶ��ɢ�ɩɟɪɟɱɧɹ�ɦɟɪɨɩɪɢɹɬɢɣ�ɩɨ�ɨɤɚɡɚɧɢɸ�
ɩɟɪɜɨɣ�ɩɨɦɨɳɢ�>��@�� 

Ʉɚɤ�ɨɬɦɟɱɚɟɬ�ɒɚɪɚɛɚɧɨɜɚ�ɂ�ɘ��>��@��ɨɤɚɡɚɧɢɟɦ�ɦɟɪɨɩɪɢɹɬɢɣ�ɩɟɪɜɨɣ�
ɩɨɦɨɳɢ� ɞɨɥɠɟɧ� ɪɭɤɨɜɨɞɢɬɶ� ɨɞɢɧ� ɱɟɥɨɜɟɤ�� Ɉɤɚɡɵɜɚɬɶ� ɩɨɦɨɳɶ� ɫɥɟɞɭɟɬ�
ɭɜɟɪɟɧɧɨ��ɫɩɨɤɨɣɧɨ��ɧɟ�ɩɪɨɹɜɥɹɹ�ɫɭɟɬɥɢɜɨɫɬɢ��ɢ�ɪɭɤɨɜɨɞɫɬɜɭɹɫɶ�ɨɫɧɨɜɧɵɦ�
ɩɪɚɜɢɥɨɦ�� ɧɟ� ɩɪɢɱɢɧɢɬɶ� ɛɨɥɶɲɟɝɨ� ɜɪɟɞɚ� ɩɨɫɬɪɚɞɚɜɲɟɦɭ� ɥɢɰɭ� ɫɜɨɢɦɢ�
ɧɟɭɦɟɥɵɦɢ�ɞɟɣɫɬɜɢɹɦɢ� 

ȼ� ɞɚɧɧɨɣ� ɪɚɛɨɬɟ� ɦɵ� ɩɪɟɞɥɚɝɚɟɦ� ɫɥɟɞɭɸɳɢɣ� ɭɧɢɜɟɪɫɚɥɶɧɵɣ�
ɚɥɝɨɪɢɬɦ�ɨɤɚɡɚɧɢɹ�ɩɟɪɜɨɣ�ɩɨɦɨɳɢ�ɧɚ�ɦɟɫɬɟ�ɬɟɯɧɨɫɮɟɪɧɨɝɨ�ɩɪɨɢɫɲɟɫɬɜɢɹ� 

± ɋɨɝɥɚɫɧɨ�ɞɟɣɫɬɜɭɸɳɟɦɭ�ɡɚɤɨɧɨɞɚɬɟɥɶɫɬɜɭ� ɝɪɚɠɞɚɧɢɧ�Ɋɨɫɫɢɣɫɤɨɣ�
Ɏɟɞɟɪɚɰɢɢ�� ɟɫɥɢ� ɨɧ� ɩɨ� ɪɟɥɢɝɢɨɡɧɵɦ�� ɩɨɥɨɜɵɦ�� ɪɚɫɨɜɵɦ� ɢ� ɞɪɭɝɢɦ�
ɩɪɢɱɢɧɚɦ�ɧɟ�ɯɨɱɟɬ�ɷɬɨɝɨ�ɞɟɥɚɬɶ��ɧɟ�ɨɛɹɡɚɧ�ɨɤɚɡɵɜɚɬɶ�ɩɟɪɜɭɸ�ɩɨɦɨɳɶ��ɟɫɥɢ�
ɡɚɤɨɧɨɦ� ɧɟ� ɭɫɬɚɧɨɜɥɟɧɨ� ɢɧɨɟ�� ɨɞɧɚɤɨ� ɨɧ ɨɛɹɡɚɧ� ɫɨɨɛɳɢɬɶ� ɜ�
ɫɩɟɰɢɚɥɢɡɢɪɨɜɚɧɧɵɟ� ɫɥɭɠɛɵ� ɨ� ɬɨɦ�� ɱɬɨ� ɱɟɥɨɜɟɤɭ� ɬɪɟɛɭɟɬɫɹ�
ɦɟɞɢɰɢɧɫɤɚɹ ɩɨɦɨɳɶ�  Ɍɚɤɨɟ�ɫɨɨɛɳɟɧɢɟ�ɰɟɥɟɫɨɨɛɪɚɡɧɨ�ɩɪɨɜɨɞɢɬɶ�ɩɨɫɥɟ�
ɦɟɪɨɩɪɢɹɬɢɣ� ɩɨ� ɨɰɟɧɤɟ� ɨɤɪɭɠɚɸɳɟɣ� ɨɛɫɬɚɧɨɜɤɢ� ɢ� ɫɨɫɬɨɹɧɢɹ�
ɩɨɬɟɪɩɟɜɲɟɝɨ, ɨɱɟɜɢɞɰɟɦ� ɜ� ɨɛɹɡɚɬɟɥɶɧɨɦ� ɩɨɪɹɞɤɟ� ɞɨɥɠɟɧ� ɛɵɬɶ�
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ɩɪɨɢɡɜɟɞɟɧ�ɜɵɡɨɜ�ɫɤɨɪɨɣ�ɦɟɞɢɰɢɧɫɤɨɣ�ɩɨɦɨɳɢ�ɩɨɫɪɟɞɫɬɜɨɦ�ɬɟɥɟɮɨɧɧɨɣ�ɢ�
ɢɧɵɦ�ɜɢɞɚɦ�ɫɜɹɡɢ� 

± ȿɞɢɧɵɣ� ɧɨɦɟɪ� ɜɵɡɨɜɚ� ɫɥɭɠɛɵ� ɫɤɨɪɨɣ� ɦɟɞɢɰɢɧɫɤɨɣ� ɩɨɦɨɳɢ� ɧɚ�
ɬɟɪɪɢɬɨɪɢɢ�Ɋɨɫɫɢɣɫɤɨɣ�Ɏɟɞɟɪɚɰɢɢ�- ©���ª�ɢɥɢ�©���ª��Ⱦɨ�ɡɜɨɧɤɚ�ɜ�ɫɤɨɪɭɸ�
ɦɟɞɢɰɢɧɫɤɭɸ� ɩɨɦɨɳɶ� ɧɟɨɛɯɨɞɢɦɨ� ɭɬɨɱɧɢɬɶ� ɦɟɫɬɨ� ɪɚɫɩɨɥɨɠɟɧɢɹ ± 
ɚɞɪɟɫ� ɦɟɫɬɚ� ɩɪɨɢɫɲɟɫɬɜɢɹ�� ɝɞɟ� ɧɚɯɨɞɢɬɫɹ� ɩɨɫɬɪɚɞɚɜɲɢɣ�� ɩɭɬɢ� ɩɪɨɟɡɞɚ� ɢ�
ɩɨɞɴɟɡɞɚ� ɫ� ɨɪɢɟɧɬɢɪɚɦɢ�� ɩɪɢ� ɧɟɨɛɯɨɞɢɦɨɫɬɢ�� ɫɨɝɥɚɫɨɜɚɬɶ� ɫ� ɨɩɟɪɚɬɨɪɨɦ�
ɤɬɨ�ɢ�ɝɞɟ�ɛɭɞɟɬ�ɜɫɬɪɟɱɚɬɶ�ɨɩɟɪɚɬɢɜɧɵɟ�ɫɥɭɠɛɵ>��@� 

± ɇɟɨɛɯɨɞɢɦɨ� ɬɚɤɠɟ� ɫɨɨɛɳɢɬɶ� ɤɨɥɢɱɟɫɬɜɨ�ɩɨɫɬɪɚɞɚɜɲɢɯ�� ɢɯ�ɩɨɥ�ɢ�
ɜɨɡɪɚɫɬɧɵɟ� ɯɚɪɚɤɬɟɪɢɫɬɢɤɢ�� ɤɪɚɬɤɢɟ� ɨɛɫɬɨɹɬɟɥɶɫɬɜɚ� ɩɪɨɢɡɨɲɟɞɲɟɝɨ� ɢ�
ɢɧɮɨɪɦɚɰɢɸ�ɨ�ɡɚɹɜɢɬɟɥɟ��ɉɨɡɜɨɧɢɬɶ�ɩɨ�ɧɨɦɟɪɭ�ɷɤɫɬɪɟɧɧɵɯ�ɫɥɭɠɛ�ɦɨɠɧɨ��
ɜ�ɬɨɦ�ɱɢɫɥɟ�ɩɪɢ�ɨɬɪɢɰɚɬɟɥɶɧɨɦ�ɛɚɥɚɧɫɟ�ɧɚ�ɫɱɟɬɭ�ɢ�ɨɬɫɭɬɫɬɜɢɢ�6,0-ɤɚɪɬɵ�ɜ�
ɬɟɥɟɮɨɧɟ>��@� 

± ɉɟɪɜɚɹ� ɩɨɦɨɳɶ� ɧɟ� ɨɛɹɡɚɬɟɥɶɧɨ� ɩɪɟɞɩɨɥɚɝɚɟɬ� ɢɫɩɨɥɶɡɨɜɚɧɢɟ�
ɫɩɟɰɢɚɥɶɧɵɯ� ɦɟɞɢɰɢɧɫɤɢɯ� ɢɧɫɬɪɭɦɟɧɬɨɜ�� ɥɟɤɚɪɫɬɜ� ɢ� ɨɛɨɪɭɞɨɜɚɧɢɹ��
ɨɞɧɚɤɨ�� ɜ�ɦɟɞɢɰɢɧɫɤɨɟ� ɚɩɬɟɱɤɟ�ɞɨɥɠɧɵ�ɧɚɯɨɞɢɬɫɹ� ɫɪɟɞɫɬɜɚ� ɞɥɹ�ɨɤɚɡɚɧɢɹ�
ɩɟɪɜɨɣ�ɩɨɦɨɳɢ��� 

ȼɵɜɨɞɵ 
Ⱥɜɬɨɪɵ�ɞɚɧɧɨɣ�ɪɚɛɨɬɵ�ɫɨɝɥɚɫɧɵ�ɫ�ɦɧɟɧɢɟɦ�ɋ�ɋ��Ⱥɥɟɤɫɚɧɢɧɚ�ɢ�ȼ�ɘ��

Ɋɵɛɧɢɤɨɜɚ� >�@� ɨ� ɧɟɨɛɯɨɞɢɦɨɫɬɢ� ɪɚɡɪɚɛɨɬɤɢ� ɞɥɹ� ɫɢɫɬɟɦɵ� Ɇɑɋ� Ɋɨɫɫɢɢ�
ɟɞɢɧɨɝɨ�� ɭɬɜɟɪɠɞɟɧɧɨɝɨ� ɜɟɞɨɦɫɬɜɟɧɧɵɦ� ɩɪɢɤɚɡɨɦ�� ɚɥɝɨɪɢɬɦɚ� ɨɤɚɡɚɧɢɹ�
ɩɟɪɜɨɣ�ɩɨɦɨɳɢ�� 

ȼ� ɪɚɛɨɬɟ� ɩɪɟɞɫɬɚɜɥɟɧ� ɪɚɡɪɚɛɨɬɚɧɧɵɣ� ɚɥɝɨɪɢɬɦ� ɢ� ɪɟɤɨɦɟɧɞɚɰɢɢ�
ɨɤɚɡɚɧɢɹ� ɩɟɪɜɨɣ� ɩɨɦɨɳɢ� ɫɨɬɪɭɞɧɢɤɚɦɢ� ɚɜɚɪɢɣɧɨ-ɫɩɚɫɚɬɟɥɶɧɵɯ�
ɮɨɪɦɢɪɨɜɚɧɢɣ� Ɇɑɋ� Ɋɨɫɫɢɢ�� ɚ� ɬɚɤɠɟ� ɪɟɤɨɦɟɧɞɚɰɢɣ� ɩɨ� ɨɫɧɚɳɟɧɢɸ�
ɢɦɭɳɟɫɬɜɨɦ�ɞɥɹ�ɨɤɚɡɚɧɢɹ ɩɟɪɜɨɣ�ɩɨɦɨɳɢ�� 

Ɉɛɨɫɧɨɜɚɧɚ� ɧɟɨɛɯɨɞɢɦɨɫɬɶ� ɩɪɢɧɹɬɢɹ� ɞɚɧɧɨɝɨ� ɚɥɝɨɪɢɬɦɚ� ɢ� ɟɝɨ�
ɭɬɜɟɪɠɞɟɧɢɹ�ɜɟɞɨɦɫɬɜɟɧɧɵɦ�ɩɪɢɤɚɡɨɦ�Ɇɑɋ�Ɋɨɫɫɢɢ� 

 
ɅɂɌȿɊȺɌɍɊȺ 

1. Ȼɟɡɨɩɚɫɧɨɫɬɶ� ɠɢɡɧɟɞɟɹɬɟɥɶɧɨɫɬɢ�� ɉɟɪɜɚɹ� ɩɨɦɨɳɶ�� ɭɱɟɛɧɨɟ� ɩɨɫɨɛɢɟ� ɞɥɹ�
ɫɩɚɫɚɬɟɥɟɣ� ɢ� ɨɱɟɜɢɞɰɟɜ�� ɨɤɚɡɵɜɚɸɳɢɯ� ɩɨɦɨɳɶ� ɧɚ� ɦɟɫɬɟ� ɩɪɨɢɫɲɟɫɬɜɢɹ�� �� ɉɨɞ� ɨɛɳɟɣ�
ɪɟɞ�� Ɉ�Ɇ�� Ʌɚɬɵɲɟɜɚ�� ± ɋɉɛ��� ɋɚɧɤɬ-ɉɟɬɟɪɛɭɪɝɫɤɢɣ� ɭɧɢɜɟɪɫɢɬɟɬ� Ƚɉɋ� Ɇɑɋ� Ɋɨɫɫɢɢ��
������ɫ����� 

2. Ɋɟɤɨɦɟɧɞɚɰɢɢ� ɩɨ� ɨɫɧɨɜɚɦ� ɨɤɚɡɚɧɢɹ� ɩɟɪɜɨɣ� ɩɨɦɨɳɢ� ɩɨɫɬɪɚɞɚɜɲɢɦ� ɜ�
ɱɪɟɡɜɵɱɚɣɧɵɯ� ɫɢɬɭɚɰɢɹɯ� ɫɨɬɪɭɞɧɢɤɚɦɢ�� ɜɨɟɧɧɨɫɥɭɠɚɳɢɦɢ� ɢ� ɪɚɛɨɬɧɢɤɚɦɢ� Ƚɉɋ� ɢ�
ɫɩɚɫɚɬɟɥɹɦɢ� ɚɜɚɪɢɣɧɨ-ɫɩɚɫɚɬɟɥɶɧɵɯ� ɮɨɪɦɢɪɨɜɚɧɢɣ� ɢ� ɚɜɚɪɢɣɧɨ-ɫɩɚɫɚɬɟɥɶɧɵɯ� ɫɥɭɠɛ�
Ɇɑɋ� Ɋɨɫɫɢɢ�� Ɇɟɬɨɞɢɱɟɫɤɢɟ� ɪɟɤɨɦɟɧɞɚɰɢɢ�� �ɉɨɞ� ɪɟɞɚɤɰɢɟɣ� ɩɪɨɮ�� ɋ�ɋ�� Ⱥɥɟɤɫɚɧɢɧɚ��
ɩɪɨɮ��ȼ�ɘ��Ɋɵɛɧɢɤɨɜɚ��± ɋɉɛ��ɉɨɥɢɬɟɯɧɢɤɚ-ɫɟɪɜɢɫ��������F���� 

3. Ɏɟɞɟɪɚɥɶɧɵɣ�ɡɚɤɨɧ�ɨɬ������������1����-ɎɁ��ɪɟɞ��ɨɬ��������������Ɉɛ�ɨɫɧɨɜɚɯ�
ɨɯɪɚɧɵ� ɡɞɨɪɨɜɶɹ� ɝɪɚɠɞɚɧ� ɜ� Ɋɨɫɫɢɣɫɤɨɣ� Ɏɟɞɟɪɚɰɢɢ�� �ɫ� ɢɡɦ�� ɢ� ɞɨɩ��� ɜɫɬɭɩ�� ɜ� ɫɢɥɭ� ɫ�
01.10.2021). 

4. �ɍɝɨɥɨɜɧɵɣ� ɤɨɞɟɤɫ� Ɋɨɫɫɢɣɫɤɨɣ�Ɏɟɞɟɪɚɰɢɢ�� ɨɬ� �����������1� ��-ɎɁ� �ɪɟɞ�� ɨɬ�
�������������ɫ�ɢɡɦ��ɢ�ɞɨɩ���ɜɫɬɭɩ��ɜ�ɫɢɥɭ�ɫ������������� 
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5. Ʉɪɚɫɢɥɶɧɢɤɨɜɚ�� ɂ�Ɇ�� ɇɟɨɬɥɨɠɧɚɹ� ɞɨɜɪɚɱɟɛɧɚɹ� ɦɟɞɢɰɢɧɫɤɚɹ� ɩɨɦɨɳɶ�� ± Ɇ���
2015.  

6. Ɏɟɞɟɪɚɥɶɧɵɣ� ɡɚɤɨɧ� ɨɬ� ����������� 1� ��-ɎɁ� �ɪɟɞ�� ɨɬ� ������������ �Ɉ� ɡɚɳɢɬɟ�
ɧɚɫɟɥɟɧɢɹ� ɢ� ɬɟɪɪɢɬɨɪɢɣ� ɨɬ� ɱɪɟɡɜɵɱɚɣɧɵɯ� ɫɢɬɭɚɰɢɣ� ɩɪɢɪɨɞɧɨɝɨ� ɢ� ɬɟɯɧɨɝɟɧɧɨɝɨ�
ɯɚɪɚɤɬɟɪɚ�. 

7. ɉɟɪɜɚɹ�ɩɨɦɨɳɶ�ɩɪɢ�ɧɟɫɱɚɫɬɧɵɯ�ɫɥɭɱɚɹɯ�ɢ�ɡɚɛɨɥɟɜɚɧɢɹɯ��ɭɝɪɨɠɚɸɳɢɯ�ɠɢɡɧɢ�
ɢ�ɡɞɨɪɨɜɶɸ�ɱɟɥɨɜɟɤɚ��ɭɱɟɛɧɨɟ�ɩɨɫɨɛɢɟ��± ɋɬɚɜɪɨɩɨɥɶ��ɂɡɞ-ɜɨ�ɋɬȽɆɍ��������ɫ����� 

8. Ƚɪɟɛɧɟɜ�� Ⱥ�Ʌ�� Ɉɫɧɨɜɵ� ɨɛɳɟɝɨ� ɭɯɨɞɚ� ɡɚ� ɛɨɥɶɧɵɦɢ�� ɍɱɟɛɧɨɟ� ɩɨɫɨɛɢɟ�� ± Ɇ���
���������ɫ�� 

9. ɉɟɪɜɚɹ�ɩɨɦɨɳɶ��ɭɱɟɛɧɨɟ�ɩɨɫɨɛɢɟ�ɞɥɹ�ɥɢɰ��ɨɛɹɡɚɧɧɵɯ�ɢ��ɢɥɢ��ɢɦɟɸɳɢɯ�ɩɪɚɜɨ�
ɨɤɚɡɵɜɚɬɶ�ɩɟɪɜɭɸ�ɩɨɦɨɳɶ��± Ɇ���ɎȽȻɍ�©ɐɇɂɂɈɂɁª�Ɇɢɧɡɞɪɚɜɚ�Ɋɨɫɫɢɢ�������ɝ���ɫ����� 

10. ɉɪɢɤɚɡ� Ɇɢɧɡɞɪɚɜɫɨɰɪɚɡɜɢɬɢɹ� Ɋɨɫɫɢɢ� ɨɬ� ����������� 1� ���ɧ� �ɪɟɞ�� ɨɬ�
������������ �Ɉɛ� ɭɬɜɟɪɠɞɟɧɢɢ� ɩɟɪɟɱɧɹ� ɫɨɫɬɨɹɧɢɣ�� ɩɪɢ� ɤɨɬɨɪɵɯ� ɨɤɚɡɵɜɚɟɬɫɹ� ɩɟɪɜɚɹ�
ɩɨɦɨɳɶ�� ɢ� ɩɟɪɟɱɧɹ� ɦɟɪɨɩɪɢɹɬɢɣ� ɩɨ� ɨɤɚɡɚɧɢɸ� ɩɟɪɜɨɣ� ɩɨɦɨɳɢ�� �Ɂɚɪɟɝɢɫɬɪɢɪɨɜɚɧɨ� ɜ�
Ɇɢɧɸɫɬɟ�Ɋɨɫɫɢɢ������������1�������� 

11. ɒɚɪɚɛɚɧɨɜɚ��ɂ�ɘ��Ɉɫɧɨɜɵ�ɦɟɞɢɰɢɧɫɤɢɯ� ɡɧɚɧɢɣ� ɫ� ɤɭɪɫɨɦ�ɩɟɪɜɨɣ�ɩɨɦɨɳɢ��
ɍɱɟɛɧɨɟ�ɩɨɫɨɛɢɟ��± ɂɜɚɧɨɜɨ��ɂɜɂ�Ƚɉɋ�Ɇɑɋ�Ɋɨɫɫɢɢ��������ɫ����� 

12. Ɉɤɚɡɚɧɢɟ�ɩɟɪɜɨɣ�ɩɨɦɨɳɢ���ɉɚɦɹɬɤɚ�ɩɨɞ�ɪɟɞ��Ʌ�ɂ��Ⱦɟɠɭɪɧɨɝɨ��± Ɇ���������ɫ���� 
13. Ɂɟɪɧɨɜ�� Ⱥ�ɇ�� Ⱦɨɦɚɲɧɹɹ� ɤɧɢɝɚ ɨ� ɩɟɪɜɨɣ� ɩɨɦɨɳɢ�� ɍɱɟɛɧɨɟ� ɩɨɫɨɛɢɟ� ± Ɇ���

2020. 
 

 
ɉ�Ⱦ��ɉɭɲɤɚɪɟɜɚ 

 
ȼɨɪɨɧɟɠɫɤɢɣ�ɝɨɫɭɞɚɪɫɬɜɟɧɧɵɣ�ɬɟɯɧɢɱɟɫɤɢɣ�ɭɧɢɜɟɪɫɢɬɟɬ��ȼȽɌɍ� 

 
ɈɉɕɌ�ɍɋɌȺɇɈȼɄɂ�ȻɂɈɏɂɆɂɑȿɋɄɈɃ�ɈɑɂɋɌɄɂ�ɋɌɈɑɇɕɏ�

ȼɈȾ�ɇȺ�ɇɈȼɈɅɂɉȿɐɄɈɆ�ɆȿɌȺɅɅɍɊȽɂɑȿɋɄɈɆ�ɄɈɆȻɂɇȺɌȿ 
 
ɉɪɨɛɥɟɦɵ� ɨɤɪɭɠɚɸɳɟɣ� ɫɪɟɞɵ�� ɷɤɨɥɨɝɢɢ� ɜɫɟɝɞɚ� ɛɵɥɢ� ɢ� ɨɫɬɚɸɬɫɹ� ɜ� ɪɹɞɭ�

ɧɚɢɛɨɥɟɟ� ɚɤɬɭɚɥɶɧɵɯ�� ɩɨɷɬɨɦɭ� ɪɟɚɥɢɡɚɰɢɹ� ɧɚɰɢɨɧɚɥɶɧɨɝɨ� ɩɪɨɟɤɬɚ� ©ɗɤɨɥɨɝɢɹª�
ɫɬɚɧɨɜɢɬɫɹ� ɤɥɸɱɟɜɵɦ� ɲɚɝɨɦ� ɤ� ɭɫɬɨɣɱɢɜɨɦɭ� ɪɚɡɜɢɬɢɸ� ɝɨɫɭɞɚɪɫɬɜɚ�� ɫɨɛɥɸɞɟɧɢɸ�
ɝɚɪɦɨɧɢɱɧɨɝɨ�� ɪɚɰɢɨɧɚɥɶɧɨɝɨ� ɛɚɥɚɧɫɚ� ɢɧɬɟɪɟɫɨɜ� ² ɷɤɨɧɨɦɢɱɟɫɤɨɝɨ� ɪɨɫɬɚ� ɢ�
ɷɤɨɥɨɝɢɱɟɫɤɨɣ� ɛɟɡɨɩɚɫɧɨɫɬɢ�� ȼ� ɱɢɫɥɟ� ɩɪɢɨɪɢɬɟɬɧɵɯ� ɡɚɞɚɱ� ± ɫɨɡɞɚɧɢɟ� ɭɫɥɨɜɢɣ� ɞɥɹ�
ɫɧɢɠɟɧɢɹ� ɜɵɛɪɨɫɨɜ� ɡɚɝɪɹɡɧɹɸɳɢɯ� ɜɟɳɟɫɬɜ� ɜ� ɚɬɦɨɫɮɟɪɧɵɣ� ɜɨɡɞɭɯ� ɢ� ɫɛɪɨɫɨɜ�
ɡɚɝɪɹɡɧɹɸɳɢɯ�ɜɟɳɟɫɬɜ�ɜ�ɜɨɞɧɵɟ�ɨɛɴɟɤɬɵ��ɚ�ɬɚɤɠɟ�ɞɥɹ�ɫɧɢɠɟɧɢɹ�ɜɵɛɪɨɫɨɜ�ɩɚɪɧɢɤɨɜɵɯ�
ɝɚɡɨɜ�ɢ�ɚɞɚɩɬɚɰɢɢ�ɤ�ɢɡɦɟɧɟɧɢɸ�ɤɥɢɦɚɬɚ��ȼ�ɭɫɥɨɜɢɹɯ�ɩɪɨɦɵɲɥɟɧɧɨɝɨ�ɝɨɪɨɞɚ�ɩɪɨɛɥɟɦɚ�
ɫɬɨɢɬ�ɨɫɨɛɨ�ɨɫɬɪɨ� 
 Ʉɥɸɱɟɜɵɟ�ɫɥɨɜɚ� ɷɤɨɥɨɝɢɹ��ɩɪɨɦɵɲɥɟɧɧɵɟ�ɩɪɟɞɩɪɢɹɬɢɹ��ɨɱɢɫɬɧɵɟ�ɫɨɨɪɭɠɟɧɢɹ��
ɦɟɬɚɥɥɭɪɝɢɱɟɫɤɢɣ� ɤɨɦɛɢɧɚɬ� ɩɪɢɪɨɞɨɨɯɪɚɧɧɵɣ� ɤɨɦɩɥɟɤɫ�� ɡɚɝɪɹɡɧɹɸɳɢɟ ɜɟɳɟɫɬɜɚ, 
ɫɬɨɱɧɵɟ ɜɨɞɵ��ɛɢɨɯɢɦɢɱɟɫɤɚɹ�ɨɱɢɫɬɤɚ�� 

 
Ⱦɨ�ɧɟɞɚɜɧɢɯ�ɩɨɪ�ɝ��Ʌɢɩɟɰɤ�ɜɯɨɞɢɥ�ɜ�ɩɟɪɜɭɸ�ɞɟɫɹɬɤɭ�ɝɨɪɨɞɨɜ�Ɋɨɫɫɢɢ��

ɜ� ɤɨɬɨɪɵɯ� ɜ� ɧɟɫɤɨɥɶɤɨ� ɢ� ɛɨɥɟɟ� ɪɚɡ� ɛɵɥɢ� ɩɪɟɜɵɲɟɧɵ� ɞɨɩɭɫɬɢɦɵɟ�
ɤɨɧɰɟɧɬɪɚɰɢɢ� ɡɚɝɪɹɡɧɹɸɳɢɯ� ɜɟɳɟɫɬɜ� Ɂɚɝɪɹɡɧɟɧɢɟ� ɚɬɦɨɫɮɟɪɵ� ɢ� ɜɨɞɧɵɯ�
ɪɟɫɭɪɫɨɜ� ɜɪɟɞɧɵɦɢ� ɜɟɳɟɫɬɜɚɦɢ� ± ɛɵɥɚ� ɢ� ɨɫɬɚɟɬɫɹ� ɨɞɧɨɣ� ɢɡ� ɫɚɦɵɯ�
ɚɤɬɭɚɥɶɧɵɯ� ɩɪɨɛɥɟɦ� Ʌɢɩɟɰɤɨɣ� ɨɛɥɚɫɬɢ�� Ɉɫɧɨɜɧɵɦɢ� ɡɚɝɪɹɡɧɢɬɟɥɹɦɢ�
ɚɬɦɨɫɮɟɪɧɨɝɨ� ɜɨɡɞɭɯɚ� ɢ� ɜɨɞɵ� ɹɜɥɹɸɬɫɹ� ɩɪɨɦɵɲɥɟɧɧɵɟ� ɩɪɟɞɩɪɢɹɬɢɹ�
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ɝɨɪɨɞɚ�� Ⱥ� ɢɯ� ɧɟ� ɦɚɥɨ�� ɤɪɨɦɟ� ɇɅɆɄ� ɬɭɬ� ɟɫɬɶ� ɫɬɟɤɨɥɶɧɵɣ�� ɬɪɚɤɬɨɪɧɵɣ��
ɰɟɦɟɧɬɧɵɣ�� ɝɨɪɧɨɞɨɛɵɜɚɸɳɢɣ�� ɬɪɭɛɧɵɣ�� ɩɨɥɢɦɟɪɧɵɣ�� ɦɟɯɚɧɢɱɟɫɤɢɣ� ɢ�
ɥɚɤɨɤɪɚɫɨɱɧɵɣ�ɡɚɜɨɞɵ�>�-4]. 
 Ɉɞɧɚɤɨ� ɡɚ� ɩɨɫɥɟɞɧɟɟ� ɞɟɫɹɬɢɥɟɬɢɟ� ɫɢɬɭɚɰɢɹ� ɫɬɚɥɚ� ɦɟɧɹɬɶɫɹ� ɤ�
ɥɭɱɲɟɦɭ�� ɜɨ� ɦɧɨɝɨ� ɛɥɚɝɨɞɚɪɹ� ɇɚɰɩɪɨɟɤɬɭ� ©ɗɤɨɥɨɝɢɹª [6-8]. Ɍɚɤ�� ɧɚ�
ɇɨɜɨɥɢɩɟɰɤɨɦ� ɦɟɬɚɥɥɭɪɝɢɱɟɫɤɨɦ� ɤɨɦɛɢɧɚɬɟ� ɡɚɜɟɪɲɢɥɨɫɶ� ɫɬɪɨɢɬɟɥɶɫɬɜɨ�
ɭɫɬɚɧɨɜɤɢ� ɛɢɨɯɢɦɢɱɟɫɤɨɣ� ɨɱɢɫɬɤɢ� ɫɬɨɱɧɵɯ� ɜɨɞ� ɤɨɤɫɨɯɢɦɢɱɟɫɤɨɝɨ�
ɩɪɨɢɡɜɨɞɫɬɜɚ�� ɧɚɱɚɜɲɟɟɫɹ� ɟɳɟ� ����� ɢ� ɩɪɨɯɨɞɢɜɲɟɟ� ɜ� �� ɷɬɚɩɚ� >��� �@. ɗɬɨ�
ɨɞɢɧ� ɢɡ� ɩɪɨɟɤɬɨɜ�ɗɤɨɥɨɝɢɱɟɫɤɨɣ� ɩɪɨɝɪɚɦɦɵ� ������ ɪɟɚɥɢɡɭɟɦɨɣ� Ƚɪɭɩɩɨɣ�
ɇɅɆɄ�� ɗɬɨɬ� ɩɪɢɪɨɞɨɨɯɪɚɧɧɵɣ� ɤɨɦɩɥɟɤɫ� ɦɟɬɚɥɥɭɪɝɢ� ɧɚɡɵɜɚɸɬ�
ɭɧɢɤɚɥɶɧɵɦ�± ɜ�Ɋɨɫɫɢɢ�ɟɦɭ�ɧɟɬ�ɚɧɚɥɨɝɨɜ�� 

Ɉɪɢɝɢɧɚɥɶɧɭɸ� ɬɟɯɧɨɥɨɝɢɸ� ɝɥɭɛɨɤɨɣ� ɛɢɨɯɢɦɢɱɟɫɤɨɣ� ɨɱɢɫɬɤɢ�
ɫɬɨɱɧɵɯ� ɜɨɞ� ɫɩɟɰɢɚɥɶɧɨ� ɞɥɹ� ɇɅɆɄ� ɪɚɡɪɚɛɨɬɚɥɢ� ɪɨɫɫɢɣɫɤɢɟ� ɭɱɟɧɵɟ��
ȼɨɫɟɦɶ� ɝɢɝɚɧɬɫɤɢɯ� ɟɦɤɨɫɬɟɣ-ɪɟɚɤɬɨɪɨɜ� ɜɨɡɜɵɲɚɸɬɫɹ� ɧɚɞ� ɡɟɦɥɟɣ��
ɋɨɬɪɭɞɧɢɤɢ� ɤɨɦɛɢɧɚɬɚ� ɫɬɨɩɪɨɰɟɧɬɧɨ� ɤɨɧɬɪɨɥɢɪɭɸɬ� ɢɯ� ɝɟɪɦɟɬɢɱɧɨɫɬɶ��
ȼɫɟ� ɫɨɨɪɭɠɟɧɢɹ� ɢ� ɤɨɦɦɭɧɢɤɚɰɢɢ� ɭɫɬɚɧɨɜɥɟɧɵ� ɧɚ� ɛɟɬɨɧɢɪɨɜɚɧɧɨɣ�
ɢɡɨɥɢɪɨɜɚɧɧɨɣ� ɩɥɨɳɚɞɤɟ�� ɨɛɨɪɭɞɨɜɚɧɧɨɣ� ɭɫɬɪɨɣɫɬɜɨɦ� ɫɛɨɪɚ� ɞɨɠɞɟɜɵɯ��
ɬɚɥɵɯ� ɢ� ɞɪɟɧɚɠɧɵɯ� ɜɨɞ�� ɗɬɨ� ɩɨɡɜɨɥɹɟɬ� ɢɫɤɥɸɱɢɬɶ� ɜɟɪɨɹɬɧɨɫɬɶ�
ɡɚɝɪɹɡɧɟɧɢɹ� ɝɪɭɧɬɨɜɵɯ� ɜɨɞ� ɜ� ɫɥɭɱɚɟ� ɧɟɨɠɢɞɚɧɧɨɣ� ɪɚɡɝɟɪɦɟɬɢɡɚɰɢɢ�
ɟɦɤɨɫɬɟɣ� Ɋɟɚɤɬɨɪɵ� ɩɨɥɧɨɫɬɶɸ� ɡɚɤɪɵɬɵ�� ɱɬɨ� ɩɪɟɩɹɬɫɬɜɭɟɬ� ɢɫɩɚɪɟɧɢɸ�
ɫɩɟɰɢɮɢɱɟɫɤɢɯ�ɡɚɝɪɹɡɧɹɸɳɢɯ�ɜɟɳɟɫɬɜ�ɜ�ɚɬɦɨɫɮɟɪɧɵɣ�ɜɨɡɞɭɯ��ɂɡ�ɧɢɯ�ɝɚɡ�
ɩɨ� ɜɨɡɞɭɯɨɨɬɜɨɞɚɦ� ɩɨɫɬɭɩɚɟɬ� ɜ� ɛɢɨɮɢɥɶɬɪɵ�� ɝɞɟ� ɛɚɤɬɟɪɢɢ� ɧɟɣɬɪɚɥɢɡɭɸɬ�
ɜɪɟɞɧɵɟ� ɜɟɳɟɫɬɜɚ�� Ɂɚɬɟɦ� ɷɬɭ� ɜɨɞɭ� ɩɨɜɬɨɪɧɨ� ɢɫɩɨɥɶɡɭɸɬ� ɜ�
ɬɟɯɧɨɥɨɝɢɱɟɫɤɨɦ�ɰɢɤɥɟ��ɱɬɨ�ɫɨɤɪɚɳɚɟɬ�ɩɨɬɪɟɛɥɟɧɢɟ�ɫɜɟɠɢɯ�ɪɟɫɭɪɫɨɜ� 

ɋɚɦɚ� ɢɞɟɹ� ɧɟ� ɧɨɜɚ�� ɩɨɫɤɨɥɶɤɭ� ɛɢɨɯɢɦɢɱɟɫɤɚɹ� ɨɱɢɫɬɤɚ� ɫɬɨɱɧɵɯ� ɜɨɞ�
ɩɪɢɦɟɧɹɟɬɫɹ�ɢ�ɧɚ�ɝɨɪɨɞɫɤɢɯ�ɨɱɢɫɬɧɵɯ�ɫɨɨɪɭɠɟɧɢɹɯ��ɇɨ�ɞɥɹ�ɤɚɠɞɨɝɨ�ɜɢɞɚ�
ɡɚɝɪɹɡɧɹɸɳɟɝɨ� ɜɟɳɟɫɬɜɚ� ɞɨɥɠɧɵ�ɛɵɬɶ�ɩɨɞɨɛɪɚɧɵ� ɫɜɨɢ�ɦɢɤɪɨɨɪɝɚɧɢɡɦɵ��
Ɂɞɟɫɶ� ɭɞɚɥɟɧɢɟ� ɮɟɧɨɥɨɜ�� ɪɨɞɚɧɢɞɨɜ�� ɰɢɚɧɢɞɨɜ�� ɚɡɨɬɧɵɯ� ɫɨɟɞɢɧɟɧɢɣ�
ɩɪɨɢɫɯɨɞɢɬ� ɜ� ɨɞɧɭ� ɫɬɚɞɢɸ�� ɚ� ɧɟ� ɜ� ɧɟɫɤɨɥɶɤɨ� ɷɬɚɩɨɜ�� ɂ� ɜ� ɷɬɨɦ� ɬɨɠɟ�
ɡɚɤɥɸɱɚɟɬɫɹ� ɭɧɢɤɚɥɶɧɨɫɬɶ� ɞɚɧɧɨɝɨ� ɨɛɴɟɤɬɚ� ɉɨ� ɪɚɫɱɟɬɚɦ� ɫɩɟɰɢɚɥɢɫɬɨɜ��
ɷɮɮɟɤɬɢɜɧɨɫɬɶ� ɧɨɜɨɣ� ɭɫɬɚɧɨɜɤɢ� ɩɪɨɢɡɜɨɞɢɬɟɥɶɧɨɫɬɶɸ� ���� ɤɭɛɢɱɟɫɤɢɯ�
ɦɟɬɪɨɜ ɜ� ɱɚɫ� ± ɜ� ��� ɪɚɡ� ɜɵɲɟ� ɩɪɟɠɧɟɣ�� Ⱥ� ɢɫɤɥɸɱɟɧɢɟ� ɢɡ� ɬɟɯɧɨɥɨɝɢɢ�
ɬɪɚɞɢɰɢɨɧɧɵɯ� ɫɬɚɞɢɣ� ɩɨɡɜɨɥɹɟɬ� ɨɛɟɫɩɟɱɢɬɶ� ɜɵɫɨɤɢɣ� �ɞɨ� ��� ��� ɷɮɮɟɤɬ�
ɨɱɢɫɬɤɢ�ɫɬɨɱɧɵɯ�ɜɨɞ�ɨɬ�ɧɢɬɪɢɬɨɜ�ɢ�ɧɢɬɪɚɬɨɜ [9]. 

ɉɨɫɥɟ� ɩɪɨɜɟɞɟɧɢɹ ɢɫɩɵɬɚɧɢɹ� ɤɨɦɩɥɟɤɫɚ� ɦɟɬɚɥɥɭɪɝɚɦɢ ɜ� ����� ɝ. 
ɨɛɴɟɤɬ� ɜɵɲɟɥ� ɧɚ� ɩɨɥɧɭɸ� ɩɪɨɢɡɜɨɞɫɬɜɟɧɧɭɸ� ɦɨɳɧɨɫɬɶ�� ɢ� ɷɤɫɩɥɭɚɬɚɰɢɹ�
ɫɬɚɪɨɣ� ɭɫɬɚɧɨɜɤɢ�� ɩɨɫɬɪɨɟɧɧɨɣ� ɟɳɟ� ɜ� ����-ɟ�� ɛɵɥɚ� ɩɪɟɤɪɚɳɟɧɚ�� ɱɬɨ�
ɩɨɡɜɨɥɢɥɨ� ɩɪɨɜɟɫɬɢ� ɧɚ� ɨɫɜɨɛɨɞɢɜɲɟɣɫɹ� ɬɟɪɪɢɬɨɪɢɢ� ɪɟɤɨɧɫɬɪɭɤɰɢɸ� ɜɫɟɣ�
ɯɢɦɢɱɟɫɤɨɣ� ɫɨɫɬɚɜɥɹɸɳɟɣ� ɤɨɤɫɨɯɢɦɢɱɟɫɤɨɝɨ� ɩɪɨɢɡɜɨɞɫɬɜɚ�� ɋɬɚɪɚɹ�
ɫɢɫɬɟɦɚ� ɨɱɢɫɬɤɢ� ɜɫɟɝɞɚ� ɛɵɥɚ� ɩɪɨɛɥɟɦɧɵɦ� ɭɱɚɫɬɤɨɦ�� ɩɨɬɨɦɭ� ɱɬɨ�
ɜɵɫɨɤɨɬɨɤɫɢɱɧɵɟ�ɜɟɳɟɫɬɜɚ�ɩɨɩɚɞɚɥɢ�ɜ�ɚɬɦɨɫɮɟɪɭ�ɢ�ɩɪɢɱɢɧɹɥɢ�ɨɝɪɨɦɧɵɣ�
ɭɳɟɪɛ� ɷɤɨɥɨɝɢɢ� ɢ� ɡɞɨɪɨɜɶɸ� ɧɚɫɟɥɟɧɢɹ�� Ⱦɥɹ� Ʌɢɩɟɰɤɚ�� ɝɨɪɨɞɚ� ɫ� ɛɨɥɶɲɢɦ�
ɤɨɥɢɱɟɫɬɜɨɦ�ɩɪɨɦɵɲɥɟɧɧɵɯ�ɩɪɟɞɩɪɢɹɬɢɣ��ɭɦɟɧɶɲɟɧɢɟ�ɜɵɛɪɨɫɨɜ�ɞɚɠɟ�ɧɚ�



101 
 

ɤɢɥɨɝɪɚɦɦɵ� ± ɭɠɟ ɩɨɥɨɠɢɬɟɥɶɧɵɣ� ɪɟɡɭɥɶɬɚɬ�� ɋɪɟɞɢ� ɤɥɸɱɟɜɵɯ�
ɦɟɪɨɩɪɢɹɬɢɣ ɗɤɨɥɨɝɢɱɟɫɤɨɣ� ɩɪɨɝɪɚɦɦɵ� ������ ɤɨɬɨɪɵɟ� ɨɫɭɳɟɫɬɜɢɥɚ 
Ƚɪɭɩɩɚ� ɇɅɆɄ� ɧɚ� ɥɢɩɟɰɤɨɣ� ɩɪɨɢɡɜɨɞɫɬɜɟɧɧɨɣ� ɩɥɨɳɚɞɤɟ�� ɬɚɤɠɟ� ɛɵɥɢ�
ɫɬɪɨɢɬɟɥɶɫɬɜɨ� ɢ� ɪɟɤɨɧɫɬɪɭɤɰɢɹ� ɩɵɥɟɭɥɚɜɥɢɜɚɸɳɢɯ� ɭɫɬɚɧɨɜɨɤ��
ɦɨɞɟɪɧɢɡɚɰɢɹ� ɤɨɦɩɥɟɤɫɚ� ɨɯɥɚɠɞɟɧɢɹ ɞɨɦɟɧɧɨɝɨ� ɲɥɚɤɚ�� ɪɟɤɭɥɶɬɢɜɚɰɢɹ�
ɲɥɚɤɨɜɨɝɨ�ɨɬɜɚɥɚ��ɨɛɪɚɡɨɜɚɜɲɟɝɨɫɹ� ɡɚ�ɞɟɫɹɬɤɢ�ɥɟɬ�ɪɚɛɨɬɵ�ɤɨɦɛɢɧɚɬɚ� >�@. 
Ʉɚɤ� ɨɬɦɟɬɢɥɢ� ɜ� ɩɪɟɫɫ-ɫɥɭɠɛɟ� ɤɨɦɩɚɧɢɢ�� ɪɟɚɥɢɡɚɰɢɹ� ɷɤɨɥɨɝɢɱɟɫɤɨɣ�
ɩɪɨɝɪɚɦɦɵ� ɩɨɡɜɨɥɢɥɚ� ɫɧɢɡɢɬɶ� ɭɞɟɥɶɧɵɟ� ɜɵɛɪɨɫɵ� ɫ� ����� ɞɨ� �����
ɤɢɥɨɝɪɚɦɦɚ� ɧɚ� ɬɨɧɧɭ� ɜɵɩɥɚɜɥɟɧɧɨɣ� ɫɬɚɥɢ�� ɱɬɨ� ɫɨɨɬɜɟɬɫɬɜɭɟɬ� ɭɪɨɜɧɸ�
ɥɭɱɲɢɯ�ɞɨɫɬɭɩɧɵɯ�ɬɟɯɧɨɥɨɝɢɣ�ɦɢɪɨɜɨɣ�ɦɟɬɚɥɥɭɪɝɢɱɟɫɤɨɣ�ɨɬɪɚɫɥɢ [9]. 

ɉɨ� ɨɰɟɧɤɚɦ� ɫɩɟɰɢɚɥɢɫɬɨɜ�� ɧɨɜɵɣ� ɩɪɢɪɨɞɨɨɯɪɚɧɧɵɣ� ɤɨɦɩɥɟɤɫ�
ɩɨɡɜɨɥɢɥ� ɢɫɤɥɸɱɢɬɶ� ɜɨɡɦɨɠɧɨɫɬɶ� ɡɚɝɪɹɡɧɟɧɢɹ� ɝɪɭɧɬɨɜɵɯ� ɜɨɞ� ɢ�
ɫɭɳɟɫɬɜɟɧɧɨ�ɫɧɢɡɢɬɶ�ɜɵɛɪɨɫɵ�ɜ�ɚɬɦɨɫɮɟɪɭ�ɫɩɟɰɢɮɢɱɟɫɤɢɯ�ɡɚɝɪɹɡɧɹɸɳɢɯ�
ɜɟɳɟɫɬɜ��ɨɛɪɚɡɭɸɳɢɯɫɹ�ɩɪɢ�ɢɫɩɚɪɟɧɢɢ�ɜɨɞɵ�� 

ɋɩɪɚɜɤɚ�� ɇɅɆɄ� ± ɜɟɪɬɢɤɚɥɶɧɨ� ɢɧɬɟɝɪɢɪɨɜɚɧɧɚɹ� ɦɟɬɚɥɥɭɪɝɢɱɟɫɤɚɹ�
ɤɨɦɩɚɧɢɹ�� ȿɟ� ɩɪɨɢɡɜɨɞɫɬɜɟɧɧɵɟ� ɚɤɬɢɜɵ� ɪɚɫɩɨɥɨɠɟɧɵ� ɜ� Ɋɨɫɫɢɢ�� ȿɜɪɨɩɟ� ɢ�
ɋɒȺ�� ɋɨɜɨɤɭɩɧɚɹ� ɦɨɳɧɨɫɬɶ� ɩɨ� ɩɪɨɢɡɜɨɞɫɬɜɭ� ɠɢɞɤɨɣ� ɫɬɚɥɢ� ɤɨɦɩɚɧɢɢ�
ɩɪɟɜɵɲɚɟɬ����ɦɢɥɥɢɨɧɨɜ�ɬɨɧɧ�ɜ�ɝɨɞ��ɨɫɧɨɜɧɭɸ�ɞɨɥɸ�± ɨɤɨɥɨ����ɦɢɥɥɢɨɧɨɜ�
± ɮɨɪɦɢɪɭɸɬ� ɪɨɫɫɢɣɫɤɢɟ� ɩɪɟɞɩɪɢɹɬɢɹ�� ȼɟɞɭɳɟɣ� ɩɪɨɢɡɜɨɞɫɬɜɟɧɧɨɣ�
ɩɥɨɳɚɞɤɨɣ� Ƚɪɭɩɩɵ� ɇɅɆɄ� ɹɜɥɹɟɬɫɹ� ɇɨɜɨɥɢɩɟɰɤɢɣ� ɦɟɬɚɥɥɭɪɝɢɱɟɫɤɢɣ�
ɤɨɦɛɢɧɚɬ�� ɝɞɟ� ɩɪɨɢɡɜɨɞɹɬ� ɨɤɨɥɨ� ���� ɨɬɟɱɟɫɬɜɟɧɧɨɣ� ɫɬɚɥɢ��
Ɇɟɬɚɥɥɨɩɪɨɞɭɤɰɢɹ�ɇɅɆɄ�ɩɪɢɦɟɧɹɟɬɫɹ�ɜ�ɪɚɡɥɢɱɧɵɯ�ɫɬɪɚɬɟɝɢɱɟɫɤɢ�ɜɚɠɧɵɯ�
ɨɬɪɚɫɥɹɯ�ɷɤɨɧɨɦɢɤɢ��ɨɬ�ɫɬɪɨɢɬɟɥɶɫɬɜɚ�ɢ�ɦɚɲɢɧɨɫɬɪɨɟɧɢɹ�ɞɨ�ɩɪɨɢɡɜɨɞɫɬɜɚ�
ɷɧɟɪɝɟɬɢɱɟɫɤɨɝɨ�ɨɛɨɪɭɞɨɜɚɧɢɹ�ɢ�ɬɪɭɛ�ɛɨɥɶɲɨɝɨ�ɞɢɚɦɟɬɪɚ�>�@� 
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6. http://ekolip.ru/news/ekologiya-kak-konstanta-ustoychivogo-razvitiya-regiona.html 

- ɇɚɰɢɨɧɚɥɶɧɵɣ�ɩɪɨɟɤɬ�©ɗɤɨɥɨɝɢɹª� 
7. https://greenologia.ru/eko-problemy/goroda/lipeck.html-ɷɤɨɥɨɝɢɱɟɫɤɢɟ� ɩɪɨɛɥɟɦɵ�

Ʌɢɩɟɰɤɨɣ�ɨɛɥɚɫɬɢ� 
8. http://ekolip.ru/oku-gts/ - ɞɨɤɥɚɞɵ� ©ɋɨɫɬɨɹɧɢɟ� ɢ� ɨɯɪɚɧɚ� ɨɤɪɭɠɚɸɳɟɣ� ɫɪɟɞɵ�

Ʌɢɩɟɰɤɨɣ�ɨɛɥɚɫɬɢª�ɡɚ�ɩɟɪɢɨɞ�����-2019 ɝɝ� 
9. https://rg.ru/2014/10/28/reg-cfo/pravila.html -ɩɪɢɪɨɞɨɫɛɟɪɟɝɚɸɳɢɟ�ɬɟɯɧɨɥɨɝɢɢ� 

http://region.lib48.ru/natgeo/priroda-lipetska/ekologi-problemy
http://politdozor.ru/jekologicheskie-problemjy-lipetskoy-oblasti-vliyanie-deyateljnosti-cheloveka-na-situatsiyu-v-regione.html
http://politdozor.ru/jekologicheskie-problemjy-lipetskoy-oblasti-vliyanie-deyateljnosti-cheloveka-na-situatsiyu-v-regione.html
https://nlmk.one/stream/
http://ekolip.ru/news/ekologiya-kak-konstanta-ustoychivogo-razvitiya-regiona.html
https://greenologia.ru/eko-problemy/goroda/lipeck.html
http://ekolip.ru/oku-gts/
https://rg.ru/2014/10/28/reg-cfo/pravila.html
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ɂ�ȼ��ɋɥɚɫɬɹ��ȿ�ȼ��ɏɭɞɹɤɨɜɚ��Ɇ�ɇ��ɋɬɟɩɚɧɰɟɜɢɱ 
 

ɎȽȻɈɍ�ȼɈ�Ɋɨɫɫɢɣɫɤɢɣ�ɝɨɫɭɞɚɪɫɬɜɟɧɧɵɣ�ɚɝɪɚɪɧɵɣ�ɭɧɢɜɟɪɫɢɬɟɬ�±  
ɆɋɏȺ�ɢɦɟɧɢ�Ʉ�Ⱥ��Ɍɢɦɢɪɹɡɟɜɚ� Ɇɨɫɤɜɚ 

 
ɈɊȽȺɇɂɁȺɐɂə�ɂ ɗɄɈɅɈȽɈ-ɗɄɈɇɈɆɂɑȿɋɄɂȿ�ȺɋɉȿɄɌɕ�
ɌȿɊɆɂɑȿɋɄɈȽɈ�ɈȻȿɁȼɊȿɀɂȼȺɇɂə�ȼɕɋɈɌɈɌɈɄɋɂɑɇɕɏ�

ɈɌɏɈȾɈȼ�ȼ�ɊɈɋɋɂɂ 
 

Ɋɚɫɫɦɨɬɪɟɧɵ� ɢɡɦɟɧɟɧɢɹ� ɜ� ɫɢɫɬɟɦɟ� ɨɪɝɚɧɢɡɚɰɢɢ� ɨɛɪɚɳɟɧɢɹ� ɫ� ɨɬɯɨɞɚɦɢ� �� ɢ� ��
ɤɥɚɫɫɚ� ɨɩɚɫɧɨɫɬɢ� ɜ� Ɋɨɫɫɢɢ� ɢ� ɷɤɨɥɨɝɨ-ɷɤɨɧɨɦɢɱɟɫɤɢɟ� ɩɪɨɛɥɟɦɵ� ɢɯ� ɬɟɪɦɢɱɟɫɤɨɝɨ�
ɨɛɟɡɜɪɟɠɢɜɚɧɢɹ�� ɉɪɢ� ɲɢɪɨɤɨɦ� ɪɚɡɜɢɬɢɢ� ɬɟɯɧɨɥɨɝɢɣ� ɫɠɢɝɚɧɢɹ� ɨɬɯɨɞɨɜ� ɜ� Ɋɨɫɫɢɢ�
ɧɚɢɛɨɥɟɟ�ɩɟɪɫɩɟɤɬɢɜɧɵɦɢ�ɞɥɹ�ɜɵɫɨɬɨɤɫɢɱɧɵɯ�ɨɬɯɨɞɨɜ�ɹɜɥɹɸɬɫɹ�ɬɟɯɧɨɥɨɝɢɢ�ɩɢɪɨɥɢɡɚ�
ɢ�ɝɚɡɢɮɢɤɚɰɢɢ� 

Ʉɥɸɱɟɜɵɟ� ɫɥɨɜɚ�� ɜɵɫɨɤɨɬɨɤɫɢɱɧɵɟ� ɨɬɯɨɞɵ�� ɬɟɪɦɢɱɟɫɤɨɟ� ɨɛɟɡɜɪɟɠɢɜɚɧɢɟ��
ɫɠɢɝɚɧɢɟ� ɨɬɯɨɞɨɜ�� ɦɟɬɨɞ� ɝɚɡɢɮɢɤɚɰɢɢ� ɩɢɪɨɥɢɡ�� ɡɚɝɪɹɡɧɟɧɢɟ� ɨɤɪɭɠɚɸɳɟɣ� ɫɪɟɞɵ��
ɞɢɨɤɫɢɧɵ� 

 
ȼ� ɫɨɨɬɜɟɬɫɬɜɢɢ� ɫɨ� ɫɬɪɚɬɟɝɢɟɣ ɪɚɡɜɢɬɢɹ� ɩɪɨɦɵɲɥɟɧɧɨɫɬɢ� ɩɨ�

ɨɛɪɚɛɨɬɤɟ�� ɭɬɢɥɢɡɚɰɢɢ� ɢ� ɨɛɟɡɜɪɟɠɢɜɚɧɢɸ� ɨɬɯɨɞɨɜ� ɩɪɨɢɡɜɨɞɫɬɜɚ� ɢ�
ɩɨɬɪɟɛɥɟɧɢɹ� ɢ� ɜ� ɪɚɦɤɚɯ� ɇɚɰɢɨɧɚɥɶɧɨɝɨ� ɩɪɨɟɤɬɚ� ©ɗɤɨɥɨɝɢɹª� ɢ�
ɮɟɞɟɪɚɥɶɧɨɝɨ ɩɪɨɟɤɬɚ ©ɂɧɮɪɚɫɬɪɭɤɬɭɪɚ ɞɥɹ� ɨɛɪɚɳɟɧɢɹ� ɫ� ɨɬɯɨɞɚɦɢ� ,-II 
ɤɥɚɫɫɨɜ� ɨɩɚɫɧɨɫɬɢª� ɜ� Ɋɨɫɫɢɢ ɫɨɡɞɚɟɬɫɹ� ɤɨɦɩɥɟɤɫɧɚɹ� ɫɢɫɬɟɦɚ� ɩɨ�
ɨɛɪɚɳɟɧɢɸ�ɫ�ɜɵɫɨɤɨɬɨɤɫɢɱɧɵɦɢ�ɨɬɯɨɞɚɦɢ��Ɉɧɚ�ɩɪɟɞɭɫɦɚɬɪɢɜɚɟɬ�ɫɨɡɞɚɧɢɟ�
ɩɪɨɢɡɜɨɞɫɬɜɟɧɧɨ-ɥɨɝɢɫɬɢɱɟɫɤɨɣ�ɢɧɮɪɚɫɬɪɭɤɬɭɪɵ�ɞɥɹ�ɢɯ�ɨɛɟɡɜɪɟɠɢɜɚɧɢɹ�ɢ�
ɩɟɪɟɪɚɛɨɬɤɢ�ɜɨ�ɜɬɨɪɢɱɧɵɟ�ɩɪɨɞɭɤɬɵ�ɢ� ɝɨɫɭɞɚɪɫɬɜɟɧɧɨɣ�ɢɧɮɨɪɦɚɰɢɨɧɧɨɣ�
ɫɢɫɬɟɦɵ�ɭɱɟɬɚ�ɢ�ɤɨɧɬɪɨɥɹ�ɡɚ ɢɯ ɨɛɪɚɳɟɧɢɟɦ�(ɎȽɂɋ�ɈɉȼɄ�.   

ȼ �����ɝɨɞɭ�ɤɨɥɢɱɟɫɬɜɨ�ɨɬɯɨɞɨɜ���ɢ���ɤɥɚɫɫɨɜ�ɨɩɚɫɧɨɫɬɢ ɫɨɫɬɚɜɥɹɥɨ�
���ɦɥɧ�ɬɨɧɧ�ɢ�ɤɚɠɞɵɣ�ɝɨɞ�ɭɜɟɥɢɱɢɜɚɟɬɫɹ�ɧɚ����-����ɬɵɫ��ɬɨɧɧ��ɩɟɪɟɱɟɧɶ�
ɨɬɯɨɞɨɜ� ɜɤɥɸɱɚɟɬ� ɛɨɥɟɟ� ɱɟɬɵɪɟɯɫɨɬ� ɧɚɢɦɟɧɨɜɚɧɢɣ�� Ⱦɨɥɹ� ɩɟɪɟɪɚɛɨɬɤɢ�
ɜɵɫɨɤɨɬɨɤɫɢɱɧɵɯ�ɨɬɯɨɞɨɜ�ɜ�ɧɚɫɬɨɹɳɟɟ�ɜɪɟɦɹ�ɧɟ�ɩɪɟɜɵɲɚɟɬ�������Ƚɥɚɜɧɵɣ�
ɰɟɥɟɜɨɣ� ɤɪɢɬɟɪɢɣ� ɫɨɡɞɚɜɚɟɦɨɣ ɫɢɫɬɟɦɵ� ± ɞɨ� ɤɨɧɰɚ� ����� ɝɨɞɚ� ɭɜɟɥɢɱɢɬɶ�
ɞɨɥɸ�ɩɟɪɟɪɚɛɚɬɵɜɚɟɦɵɯ�ɨɬɯɨɞɨɜ�ɞɨ����� 

Ⱦɥɹ�ɜɵɩɨɥɧɟɧɢɹ ɷɬɨɣ�ɡɚɞɚɱɢ�ɜ�ɫɨɨɬɜɟɬɫɬɜɢɢ�ɫ��Ɏɟɞɟɪɚɥɶɧɵɦ�ɡɚɤɨɧɨɦ�
©Ɉɛ�ɨɬɯɨɞɚɯ�ɩɪɨɢɡɜɨɞɫɬɜɚ�ɢ�ɩɨɬɪɟɛɥɟɧɢɹª�>1] ɛɵɥɢ�ɭɬɜɟɪɠɞɟɧɵ���ɩɪɚɜɢɥɚ��
ɪɚɡɪɚɛɨɬɤɢ��ɭɬɜɟɪɠɞɟɧɢɹ�ɢ�ɤɨɪɪɟɤɬɢɪɨɜɤɢ ɫɯɟɦɵ�ɨɛɪɚɳɟɧɢɹ�ɫ�ɨɬɯɨɞɚɦɢ 1 
ɢ���ɤɥɚɫɫɨɜ�ɨɩɚɫɧɨɫɬɢ [2@��ɋɨɝɥɚɫɧɨ�ɧɨɜɨɣ�ɫɯɟɦɟ�ɜɫɟ�ɸɪɢɞɢɱɟɫɤɢɟ�ɥɢɰɚ�ɢ�
ɢɧɞɢɜɢɞɭɚɥɶɧɵɟ� ɩɪɟɞɩɪɢɧɢɦɚɬɟɥɢ�� ɜ� ɪɟɡɭɥɶɬɚɬɟ� ɯɨɡɹɣɫɬɜɟɧɧɨɣ� ɢ� �ɢɥɢ��
ɢɧɨɣ�ɞɟɹɬɟɥɶɧɨɫɬɢ�ɤɨɬɨɪɵɯ�ɨɛɪɚɡɭɸɬɫɹ� ɨɬɯɨɞɵ� ,� ɢ� ,,� ɤɥɚɫɫɨɜ� ɨɩɚɫɧɨɫɬɢ, 
ɞɨɥɠɧɵ� ɛɭɞɭɬ� ɡɚɤɥɸɱɚɬɶ� ɞɨɝɨɜɨɪɵ ɫ� ɮɟɞɟɪɚɥɶɧɵɦ� ɨɩɟɪɚɬɨɪɨɦ� ɩɨ�
ɨɛɪɚɳɟɧɢɸ� ɫ� ɨɬɯɨɞɚɦɢ� �� ɢ� �� ɤɥɚɫɫɚ� ɨɩɚɫɧɨɫɬɢ� �ɮɟɞɟɪɚɥɶɧɵɦ�
ɷɤɨɥɨɝɢɱɟɫɤɢɣ� ɨɩɟɪɚɬɨɪɨɦ� �ɎɗɈ��� ɹɜɥɹɸɳɢɦɫɹ� ɩɨɞɪɚɡɞɟɥɟɧɢɟɦ 
©Ɋɨɫɚɬɨɦɚª�� 
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ɎɗɈ ɛɭɞɟɬ� ɨɪɝɚɧɢɡɨɜɵɜɚɬɶ� ɭɱɟɬ�� ɫɛɨɪ� ɬɪɚɧɫɩɨɪɬɢɪɨɜɤɭ, 
ɨɛɪɚɛɨɬɤɭ�� ɨɛɟɡɜɪɟɠɢɜɚɧɢɟ� ɢ� ɭɬɢɥɢɡɚɰɢɸ� ɜɵɫɨɤɨɬɨɤɫɢɱɧɵɯ ɨɬɯɨɞɨɜ 
ɩɨ� ɜɫɟɣ�Ɋɨɫɫɢɢ�ɤɚɤ� ɧɚ� ɫɜɨɢɯ�ɦɨɳɧɨɫɬɹɯ�� ɬɚɤ�ɢ� ɡɚɤɥɸɱɚɹ� ɞɨɝɨɜɨɪɵ�ɧɚ�
ɩɟɪɟɪɚɛɨɬɤɭ� ɢ� ɬɪɚɧɫɩɨɪɬɢɪɨɜɚɧɢɟ� ɫ� ɨɪɝɚɧɢɡɚɰɢɹɦɢ�� ɢɦɟɸɳɢɦɢ� ɧɚ� ɷɬɨ�
ɫɨɨɬɜɟɬɫɬɜɭɸɳɢɟ�ɥɢɰɟɧɡɢɢ�ʹɨɩɟɪɚɬɨɪɚɦɢ�ɩɨ�ɨɛɪɚɳɟɧɢɸ�ɫ�ɨɬɯɨɞɚɦɢ���ɢ���
ɤɥɚɫɫɨɜ� ɨɩɚɫɧɨɫɬɢ�� ɉɪɢ ɧɚɥɢɱɢɢ� ɥɢɰɟɧɡɢɢ� ɩɪɟɞɩɪɢɹɬɢɹ� ɨɛɪɚɡɭɸɳɢɟ�
ɨɬɯɨɞɵ, ɦɨɝɭɬ�ɨɫɭɳɟɫɬɜɥɹɬɶ�ɢɯ�ɭɬɢɥɢɡɚɰɢɸ�ɫɚɦɨɫɬɨɹɬɟɥɶɧɨ��ɎɗɈ�ɛɭɞɟɬ�ɢ�
ɨɩɟɪɚɬɨɪɨɦ� ɫɨɡɞɚɜɚɟɦɨɣ� ɎȽɂɋ� ɈɉȼɄ. ɋ �� ɦɚɪɬɚ� ����� ɝɨɞɚ ɭɱɚɫɬɧɢɤɢ�
ɫɯɟɦɵ ɫɦɨɝɭɬ�ɡɚɤɥɸɱɚɬɶ�ɞɨɝɨɜɨɪɵ�ɫ�ɎɗɈ�ɬɨɥɶɤɨ�ɱɟɪɟɡ�ɎȽɂɋ�ɈɉȼɄ��ɱɬɨ�
ɩɨɡɜɨɥɢɬ�ɨɬɫɥɟɠɢɜɚɬɶ�ɜɫɟ�ɨɩɟɪɚɰɢɢ�ɫ�ɨɬɯɨɞɚɦɢ�� 

Ⱦɥɹ� ɩɟɪɟɪɚɛɨɬɤɢ� ɨɬɯɨɞɨɜ� �� ɢ� �� ɤɥɚɫɫɨɜ� ɨɩɚɫɧɨɫɬɢ� ɛɭɞɭɬ�
ɩɟɪɟɩɪɨɮɢɥɢɪɨɜɚɧɵ� ɫɟɦɶ� ɡɚɜɨɞɨɜ�� ɫɨɜɨɤɭɩɧɚɹ� ɩɪɨɢɡɜɨɞɫɬɜɟɧɧɚɹ�
ɦɨɳɧɨɫɬɶ�ɤɨɬɨɪɵɯ�ɫɨɫɬɚɜɢɬ�ɩɪɢɦɟɪɧɨ ����ɬɵɫ��ɬ�ɨɬɯɨɞɨɜ�ɜ�ɝɨɞ��ɑɟɬɵɪɟ�ɢɡ�
ɧɢɯ�±ɷɬɨ�ɩɪɟɞɩɪɢɹɬɢɹ�ɩɨ�ɭɧɢɱɬɨɠɟɧɢɸ�ɯɢɦɢɱɟɫɤɨɝɨ�ɨɪɭɠɢɹ�ɜ�Ʉɢɪɨɜɫɤɨɣ, 
Ʉɭɪɝɚɧɫɤɨɣ��ɋɚɪɚɬɨɜɫɤɨɣ�ɨɛɥɚɫɬɹɯ�ɢ�ɍɞɦɭɪɬɢɢ. Ⱦɥɹ�ɩɟɪɟɪɚɛɨɬɤɢ�ɨɬɯɨɞɨɜ�
ɛɭɞɭɬ� ɢɫɩɨɥɶɡɨɜɚɧɵ� ɮɢɡɢɤɨ-ɯɢɦɢɱɟɫɤɢɟ� ɦɟɬɨɞɵ� �ɞɥɹ� ɧɟɨɪɝɚɧɢɱɟɫɤɢɯ�
ɨɬɯɨɞɨɜ��� ɞɟɦɟɪɤɭɪɢɡɚɰɢɹ� �ɞɥɹ� ɪɬɭɬɶɫɨɞɟɪɠɚɳɢɯ� ɨɬɯɨɞɨɜ�� ɢ�
ɜɵɫɨɤɨɬɟɦɩɟɪɚɬɭɪɧɨɟ� ɨɛɟɡɜɪɟɠɢɜɚɧɢɟ� �ɞɥɹ� ɝɨɪɸɱɢɯ� ɨɪɝɚɧɢɱɟɫɤɢɯ��
ɤɨɦɛɢɧɢɪɨɜɚɧɧɵɯ�ɢ�ɫɦɟɲɚɧɧɵɯ�ɨɪɝɚɧɢɱɟɫɤɢɯ�ɢ�ɧɟɨɪɝɚɧɢɱɟɫɤɢɯ�ɨɬɯɨɞɨɜ�. 
ɗɬɨ� ɩɨɡɜɨɥɢɬ� ɧɟ� ɬɨɥɶɤɨ� ɭɦɟɧɶɲɢɬɶ� ɤɨɥɢɱɟɫɬɜɨ� ɡɚɯɨɪɚɧɢɜɚɟɦɵɯ� ɨɬɯɨɞɨɜ��
ɧɨ� ɢ� ɩɨɥɭɱɚɬɶ� ɩɨɥɟɡɧɵɟ� ɩɪɨɞɭɤɬɵ� ɞɥɹ� ɩɨɜɬɨɪɧɨɝɨ� ɢɫɩɨɥɶɡɨɜɚɧɢɹ� ɜ�
ɩɪɨɢɡɜɨɞɫɬɜɟɧɧɵɯ�ɩɪɨɰɟɫɫɚɯ. 

ɂɡ� ɩɪɢɦɟɧɹɟɦɵɯ� ɜ� ɩɨɫɥɟɞɧɢɟ� ɝɨɞɵ� ɦɟɬɨɞɨɜ� ɜɵɫɨɤɨɬɟɦɩɟɪɚɬɭɪɧɨɝɨ�
ɨɛɟɡɜɪɟɠɢɜɚɧɢɹ� ɨɬɯɨɞɨɜ� ɧɚɢɛɨɥɟɟ� ɪɚɫɩɪɨɫɬɪɚɧɟɧɵ� ɫɠɢɝɚɧɢɟ�� ɩɢɪɨɥɢɡ� ɢ�
ɝɚɡɢɮɢɤɚɰɢɹ�� ȼ� Ɋɨɫɫɢɢ� ɱɚɳɟ� ɢɫɩɨɥɶɡɭɸɬ� ɫɠɢɝɚɧɢɟ� ɨɬɯɨɞɨɜ�� ȼɫɟ�
ɬɟɪɦɢɱɟɫɤɢɟ� ɫɩɨɫɨɛɵ� ɨɛɟɡɜɪɟɠɢɜɚɧɢɹ� ɨɬɯɨɞɨɜ� ɧɟɫɭɬ� ɜ� ɫɟɛɟ� ɜɵɫɨɤɭɸ�
ɷɤɨɥɨɝɢɱɟɫɤɭɸ� ɨɩɚɫɧɨɫɬɶ�� ɫɜɹɡɚɧɧɭɸ ɩɪɟɠɞɟ� ɜɫɟɝɨ� ɫ� ɨɛɪɚɡɨɜɚɧɢɟɦ�
ɱɪɟɡɜɵɱɚɣɧɨ� ɬɨɤɫɢɱɧɵɯ� ɜɟɳɟɫɬɜ� ± ɞɢɨɤɫɢɧɨɜ� ɢ� ɮɭɪɚɧɨɜ�� ɹɜɥɹɸɳɢɯɫɹ�
ɹɞɚɦɢ� ɛɟɫɩɨɪɨɝɨɜɨɝɨ� ɞɟɣɫɬɜɢɹ�� ɜ� ɧɢɱɬɨɠɧɨ� ɦɚɥɵɯ� ɤɨɧɰɟɧɬɪɚɰɢɹɯ,  
ɨɤɚɡɵɜɚɸɳɢɯ� ɜɵɪɚɠɟɧɧɨɟ� ɤɚɧɰɟɪɨɝɟɧɧɨɟ� ɞɟɣɫɬɜɢɟ�� ɜɵɡɵɜɚɸɳɢɯ�
ɧɚɪɭɲɟɧɢɹ� ɪɚɛɨɬɵ� ɷɧɞɨɤɪɢɧɧɨɣ� ɢ� ɢɦɦɭɧɧɨɣ� ɫɢɫɬɟɦ�� ɪɟɩɪɨɞɭɤɬɢɜɧɨɣ�
ɮɭɧɤɰɢɢ�ɢ�ɧɚɤɚɩɥɢɜɚɸɳɢɯɫɹ�ɜ�ɨɪɝɚɧɢɡɦɟ �ɉȾɄ�ɞɢɨɤɫɢɧɨɜ�ɜ�ɚɬɦɨɫɮɟɪɧɨɦ�
ɜɨɡɞɭɯɟ� ɫɨɫɬɚɜɥɹɟɬ� ���� ɧɝ�ɦ3). Ⱦɢɨɤɫɢɧɵ� ɨɬɧɨɫɹɬɫɹ� ɤ� ɫɬɨɣɤɢɦ�
ɨɪɝɚɧɢɱɟɫɤɢɦ�ɜɟɳɟɫɬɜɚɦ��ɫɩɨɫɨɛɧɵɦ�ɫɨɯɪɚɧɹɬɶɫɹ�ɜ�ɨɛɴɟɤɬɚɯ�ɨɤɪɭɠɚɸɳɟɣ�
ɫɪɟɞɵ� ɞɟɫɹɬɢɥɟɬɢɹɦɢ�� ɇɚɢɛɨɥɶɲɢɟ� ɪɢɫɤɢ� ɩɪɟɞɫɬɚɜɥɹɟɬ� ɨɛɟɡɜɪɟɠɢɜɚɧɢɟ�
ɯɥɨɪɨɪɝɚɧɢɱɟɫɤɢɯ� ɨɬɯɨɞɨɜ�� ɤɨɬɨɪɵɯ� ɜ� ɫɬɪɚɧɟ� ɟɠɟɝɨɞɧɨ� ɨɛɪɚɡɭɟɬɫɹ� ��-50 
ɬɵɫ�� ɬ�� �ɬɨɥɶɤɨ� ɩɪɢ� ɩɪɨɢɡɜɨɞɫɬɜɟ� �� ɬ ɜɢɧɢɥɯɥɨɪɢɞɚ� ɨɛɪɚɡɭɟɬɫɹ� ��-��� ɤɝ�
ɯɥɨɪɨɪɝɚɧɢɱɟɫɤɢɯ�ɨɬɯɨɞɨɜ�� 

ɉɨɦɢɦɨ� ɡɚɝɪɹɡɧɟɧɢɹ� ɚɬɦɨɫɮɟɪɧɨɝɨ� ɜɨɡɞɭɯɚ� ɞɢɨɤɫɢɧɚɦɢ�� ɮɭɪɚɧɚɦɢ��
ɛɟɧɡɚɩɢɪɟɧɨɦ� ɢ� ɞɪɭɝɢɦɢ� ɩɨɥɢɰɢɤɥɢɱɟɫɤɢɦɢ� ɚɪɨɦɚɬɢɱɟɫɤɢɦɢ�
ɭɝɥɟɜɨɞɨɪɨɞɚɦɢ� �ɉȺɍ��� ɚ� ɬɚɤɠɟ� ɫɨɟɞɢɧɟɧɢɹɦɢ� ɫɟɪɵ�� ɚɡɨɬɚ�� ɮɬɨɪɚ� ɢ�
ɞɪɭɝɢɦɢ� ɜɟɳɟɫɬɜɚɦɢ� ɜ� ɪɟɡɭɥɶɬɚɬɟ� ɧɟɩɨɥɧɨɣ� ɨɱɢɫɬɤɢ� ɬɨɩɨɱɧɵɯ� ɝɚɡɨɜ� ɜ�
ɩɪɨɰɟɫɫɟ� ɨɛɪɚɛɨɬɤɢ� ɨɬɯɨɞɨɜ� ɨɛɪɚɡɭɸɬɫɹ� ɬɨɤɫɢɱɧɵɟ� ɡɨɥɚ�� ɜ� ɬɨɦ� ɱɢɫɥɟ�
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ɥɟɬɭɱɚɹ�� ɫɚɠɟɜɵɟ� ɚɷɪɨɡɨɥɢ� ɢ� ɲɥɚɤ�� ɫɨɞɟɪɠɚɳɢɟ� ɬɹɠɟɥɵɟ� ɦɟɬɚɥɥɵ� ɢ�
ɧɟɫɝɨɪɟɜɲɢɟ� ɨɪɝɚɧɢɱɟɫɤɢɟ� ɩɪɢɦɟɫɢ, ɫɨɫɬɚɜɥɹɹ� ��-���� ɨɬ� ɢɫɯɨɞɧɨɝɨ 
ɤɨɥɢɱɟɫɬɜɚ�ɨɬɯɨɞɨɜ��Ʌɟɬɭɱɚɹ�ɡɨɥɚ�ɢ�ɫɚɠɟɜɵɟ�ɚɷɪɨɡɨɥɢ�ɹɜɥɹɸɬɫɹ�ɩɪɢ�ɷɬɨɦ�
ɚɞɫɨɪɛɟɧɬɚɦɢ�ɢ�ɬɪɚɧɫɩɨɪɬɢɪɨɜɳɢɤɚɦɢ�ɞɢɨɤɫɢɧɨɜ�ɢ�ɞɪɭɝɢɯ�ɉȺɍ��ɬɹɠɟɥɵɯ�
ɦɟɬɚɥɥɨɜ�� ɜ� ɬɨɦ� ɱɢɫɥɟ� ɩɪɢ� ɪɟɫɢɧɬɟɡɟ ɞɢɨɤɫɢɧɨɜ� ɩɪɢ� ɫɧɢɠɟɧɢɢ�
ɬɟɦɩɟɪɚɬɭɪɵ�� Ɍɨɤɫɢɱɧɵɟ� ɡɨɥɚ� ɢ� ɲɥɚɤ� ɧɭɠɞɚɸɬɫɹ� ɜ� ɩɨɫɥɟɞɭɸɳɟɦ�
ɡɚɯɨɪɨɧɟɧɢɢ� ɧɚ� ɫɩɟɰɢɚɥɢɡɢɪɨɜɚɧɧɵɯ� ɨɛɴɟɤɬɚɯ�� � Ɉɫɟɞɚɹ� ɢɡ� ɚɬɦɨɫɮɟɪɵ�
ɡɚɝɪɹɡɧɢɬɟɥɢ� ɩɨɩɚɞɚɸɬ� ɜ� ɩɨɱɜɭ�� ɚ� ɡɚɬɟɦ� ɜ ɪɚɫɬɟɧɢɹ� Ɍɚɤɢɦ� ɨɛɪɚɡɨɦ�� ɩɪɢ�
ɬɟɪɦɢɱɟɫɤɨɦ ɨɛɟɡɜɪɟɠɢɜɚɧɢɢ ɨɬɯɨɞɨɜ ɨɛɪɚɡɭɸɬɫɹ� ɟɳɟ� ɛɨɥɟɟ� ɬɨɤɫɢɱɧɵɟ�
ɫɨɟɞɢɧɟɧɢɹ�� ɤɨɬɨɪɵɟ� ɟɳɟ� ɫɥɨɠɧɟɟ�ɭɬɢɥɢɡɢɪɨɜɚɬɶ� ɇɭɠɧɨ�ɩɪɢɡɧɚɬɶ�� ɱɬɨ�ɜ�
ɧɚɫɬɨɹɳɟɟ� ɜɪɟɦɹ� ɧɟ� ɫɭɳɟɫɬɜɭɟɬ� ɚɛɫɨɥɸɬɧɨ� ɷɤɨɥɨɝɢɱɟɫɤɢ� ɛɟɡɨɩɚɫɧɨɣ�
ɬɟɯɧɨɥɨɝɢɢ� ɩɟɪɟɪɚɛɨɬɤɢ� ɜɵɫɨɤɨɬɨɤɫɢɱɧɵɯ� ɨɬɯɨɞɨɜ� ɜ� ɩɨɥɧɨɫɬɶɸ�
ɛɟɡɨɩɚɫɧɨɟ�ɫɵɪɶɟ� 

ȼ� ɫɜɹɡɢ� ɫ� ɷɬɢɦ� ɨɩɪɟɞɟɥɹɸɳɟɟ� ɡɧɚɱɟɧɢɟ� ɢɦɟɟɬ� ɜɵɛɨɪ� ɬɚɤɨɣ�
ɬɟɯɧɨɥɨɝɢɢ� ɩɟɪɟɪɚɛɨɬɤɢ� ɨɩɚɫɧɵɯ� ɨɬɯɨɞɨɜ�� ɤɨɬɨɪɚɹ� ɛɵ� ɨɛɟɫɩɟɱɢɜɚɥɚ�
ɦɚɤɫɢɦɚɥɶɧɭɸ� ɷɤɨɥɨɝɢɱɧɨɫɬɶ� ɩɪɢ� ɩɪɢɟɦɥɟɦɵɯ� ɩɨɤɚɡɚɬɟɥɹɯ�
ɷɤɨɧɨɦɢɱɟɫɤɨɣ� ɷɮɮɟɤɬɢɜɧɨɫɬɢ� ɩɪɢ� ɩɨɫɬɨɹɧɧɨɦ� ɚɜɬɨɦɚɬɢɡɢɪɨɜɚɧɧɨɦ�
ɤɨɧɬɪɨɥɟ� ɫɨɫɬɚɜɚ ɨɬɯɨɞɹɳɢɯ� ɝɚɡɨɜ� Ɍɚɤɢɟ� ɬɟɯɧɨɥɨɝɢɢ� ɱɪɟɡɜɵɱɚɣɧɨ�
ɞɨɪɨɝɨɫɬɨɹɳɢ� ɢ� ɬɪɟɛɭɸɬ� ɛɨɥɶɲɢɯ� ɤɚɩɢɬɚɥɨɜɥɨɠɟɧɢɣ� ɜ� ɫɨɨɪɭɠɟɧɢɹ� ɩɨ�
ɨɱɢɫɬɤɟ�ɞɵɦɨɜɵɯ� ɝɚɡɨɜ��ɧɟɣɬɪɚɥɢɡɚɰɢɢ� ɬɨɤɫɢɱɧɵɯ�ɜɟɳɟɫɬɜ�� ɡɚɯɨɪɨɧɟɧɢɸ�
ɨɛɪɚɡɭɸɳɢɯɫɹ� ɜɵɫɨɤɨ- ɢ� ɱɪɟɡɜɵɱɚɣɧɨ� ɨɩɚɫɧɵɯ ɨɬɯɨɞɨɜ�� ɋɬɨɢɦɨɫɬɶ�
ɨɛɨɪɭɞɨɜɚɧɢɹ� ɩɨ� ɦɧɨɝɨɫɬɭɩɟɧɱɚɬɨɣ� ɨɱɢɫɬɤɟ� ɞɵɦɨɜɵɯ� ɝɚɡɨɜ� ɦɨɠɟɬ�
ɫɨɫɬɚɜɥɹɬɶ�ɨɬ� ɩɨɥɨɜɢɧɵ�ɞɨ� ɞɜɭɯ� ɬɪɟɬɟɣ� ɤɚɩɢɬɚɥɶɧɵɯ� ɜɥɨɠɟɧɢɣ��ɉɨɷɬɨɦɭ�
ɨɛɟɡɜɪɟɠɢɜɚɧɢɟ� ɬɨɤɫɢɱɧɵɯ� ɨɬɯɨɞɨɜ� ɧɚ� ɧɟɛɨɥɶɲɢɯ� ɩɪɟɞɩɪɢɹɬɢɹɯ� ɢ� ɬɟɦ�
ɛɨɥɟɟ� ɦɨɛɢɥɶɧɵɯ� ɭɫɬɚɧɨɜɤɚɯ�� ɧɟ� ɩɨɡɜɨɥɢɬ� ɞɨɫɬɢɱɶ� ɞɨɥɠɧɵɯ� ɷɤɨɥɨɝɨ-
ɷɤɨɧɨɦɢɱɟɫɤɢɯ� ɩɨɤɚɡɚɬɟɥɟɣ�� ɩɪɟɠɞɟ� ɜɫɟɝɨ� ɢɡ-ɡɚ� ɧɢɡɤɨɣ�
ɩɪɨɢɡɜɨɞɢɬɟɥɶɧɨɫɬɢ, ɩɟɪɢɨɞɢɱɟɫɤɨɝɨ�ɪɟɠɢɦɚ�ɡɚɝɪɭɡɤɢ�ɢ�ɧɟɪɟɧɬɚɛɟɥɶɧɨɫɬɢ�
ɢɯ�ɨɫɧɚɳɟɧɢɹ�ɞɨɪɨɝɨɫɬɨɹɳɢɦɢ�ɫɢɫɬɟɦɚɦɢ�ɨɱɢɫɬɤɢ�ɞɵɦɨɜɵɯ�ɝɚɡɨɜ�>�@� ɉɪɢ�
ɷɬɨɦ� ɜ� Ɋɨɫɫɢɢ� ɱɚɫɬɨ� ɢɫɩɨɥɶɡɭɸɬ� ɧɟɛɨɥɶɲɢɟ� ɭɫɬɚɧɨɜɤɢ�
ɩɪɨɢɡɜɨɞɢɬɟɥɶɧɨɫɬɶɸ� ɨɬ� ����� ɞɨ� �� ɬ�ɱ�� Ɉɫɧɚɳɟɧɢɟ� ɬɚɤɢɯ� ɨɛɴɟɤɬɨɜ�
ɦɧɨɝɨɫɬɭɩɟɧɱɚɬɵɦɢ� ɫɢɫɬɟɦɚɦɢ� ɨɱɢɫɬɤɢ� ɞɵɦɨɜɵɯ� ɝɚɡɨɜ� ɧɟ� ɛɭɞɟɬ�
ɪɟɧɬɚɛɟɥɶɧɵɦ�>�@�� 

Ɉɩɬɢɦɚɥɶɧɵɦ�ɞɥɹ�ɞɨɫɬɢɠɟɧɢɹ�ɧɟɨɛɯɨɞɢɦɵɯ�ɷɤɨɥɨɝɨ-ɷɤɨɧɨɦɢɱɟɫɤɢɯ�
ɩɨɤɚɡɚɬɟɥɟɣ� ɹɜɥɹɟɬɫɹ� ɩɪɨɢɡɜɨɞɢɬɟɥɶɧɨɫɬɶ� ɨɛɨɪɭɞɨɜɚɧɢɹ� �-�� ɬ�ɱ� >�@��
ɉɪɨɢɡɜɨɞɢɬɟɥɶɧɨɫɬɶ� ɤɪɭɩɧɵɯ� ɤɨɦɩɥɟɤɫɨɜ� ɦɨɠɟɬ� ɞɨɫɬɢɝɚɬɶ� ��-��� ɬ�ɱ��
ɋɨɡɞɚɧɢɟ�ɤɪɭɩɧɵɯ�ɷɤɨɬɟɯɧɨɩɚɪɤɨɜ�ɩɨ�ɩɟɪɟɪɚɛɨɬɤɟ�ɨɬɯɨɞɨɜ���ɢ���ɤɥɚɫɫɨɜ�
ɨɩɚɫɧɨɫɬɢ� ɩɨɡɜɨɥɢɬ� ɭɬɢɥɢɡɢɪɨɜɚɬɶ� ɨɬɯɨɞɵ� ɫ� ɦɚɤɫɢɦɚɥɶɧɵɦ�
ɡɚɞɟɣɫɬɜɨɜɚɧɢɟɦ� ɢɦɟɸɳɢɯɫɹ� ɦɨɳɧɨɫɬɟɣ� ɩɪɟɞɩɪɢɹɬɢɣ� ɩɨ� ɭɧɢɱɬɨɠɟɧɢɸ�
ɯɢɦɢɱɟɫɤɨɝɨ� ɨɪɭɠɢɹ� ɩɪɢ� ɭɫɥɨɜɢɢ� ɢɯ� ɦɨɞɟɪɧɢɡɚɰɢɢ� ɜ� ɫɨɨɬɜɟɬɫɬɜɢɢ� ɫ�
ɩɪɟɞɴɹɜɥɹɟɦɵɦɢ�ɷɤɨɥɨɝɢɱɟɫɤɢɦɢ�ɬɪɟɛɨɜɚɧɢɹɦɢ� 

ɇɚɢɛɨɥɟɟ� ɩɟɪɫɩɟɤɬɢɜɧɵɦɢ� ɩɨ� ɫɪɚɜɧɟɧɢɸ� ɫɨ ɫɠɢɝɚɧɢɟɦ� ɹɜɥɹɸɬɫɹ�
ɬɟɯɧɨɥɨɝɢɢ� ɩɢɪɨɥɢɡɚ� ɢ� ɝɚɡɢɮɢɤɚɰɢɢ�� ɬɚɤ� ɤɚɤ� ɩɨɡɜɨɥɹɸɬ� ɧɟ� ɬɨɥɶɤɨ�
ɭɦɟɧɶɲɢɬɶ� ɦɚɫɫɭ� ɨɬɯɨɞɨɜ� ɧɚ� ��-����� ɧɨ� ɢ� ɩɨɥɭɱɢɬɶ� ɩɨɦɢɦɨ� ɷɧɟɪɝɢɢ�
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ɩɨɥɟɡɧɵɟ�ɩɪɨɞɭɤɬɵ�ɞɥɹ�ɩɨɜɬɨɪɧɨɝɨ�ɢɫɩɨɥɶɡɨɜɚɧɢɹ��ɩɢɪɨɥɢɡɧɭɸ�ɠɢɞɤɨɫɬɶ��
ɫɢɧɬɟɡ-ɝɚɡ��� ɗɬɢ� ɬɟɯɧɨɥɨɝɢɢ� ɬɪɟɛɭɸɬ� ɛɨɥɶɲɢɯ� ɤɚɩɢɬɚɥɶɧɵɯ� ɜɥɨɠɟɧɢɣ� ɢ�
ɷɤɫɩɥɭɚɬɚɰɢɨɧɧɵɯ� ɡɚɬɪɚɬ�� ɇɚɢɛɨɥɟɟ� ɡɚɬɪɚɬɧɨɣ� ɢ� ɷɧɟɪɝɨɟɦɤɨɣ� ɹɜɥɹɟɬɫɹ�
ɬɟɯɧɨɥɨɝɢɹ� ɝɚɡɢɮɢɤɚɰɢɢ�� ɨɫɨɛɟɧɧɨ� ɩɥɚɡɦɟɧɧɨɣ�� ɤɚɩɢɬɚɥɶɧɵɟ� ɡɚɬɪɚɬɵ�
ɦɨɝɭɬ� ɫɨɫɬɚɜɢɬɶ� ���-���� ɦɥɧ�� ɟɜɪɨ�� ɚ� ɷɤɫɩɥɭɚɬɚɰɢɨɧɧɵɟ� ± ɩɨɪɹɞɤɚ� ��-
���ɨɬ�ɢɫɯɨɞɧɵɯ�ɤɚɩɢɬɚɥɨɜɥɨɠɟɧɢɣ�>����@��Ɉɞɧɚɤɨ�ɷɤɨɥɨɝɢɱɟɫɤɢɟ�ɩɥɚɬɟɠɢ��
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ɨɤɨɥɨ��� ɦɥɧ�ɱɟɥɨɜɟɤ� ɉɪɢ�ɞɚɧɧɨɦ�ɡɚɛɨɥɟɜɚɧɢɢ�ɢɡɦɟɧɹɟɬɫɹ�ɦɢɧɟɪɚɥɶɧɵɣ�
ɫɨɫɬɚɜ� ɤɨɫɬɧɨɣ� ɬɤɚɧɢ�� ɫɧɢɠɚɟɬɫɹ� ɟɟ� ɩɥɨɬɧɨɫɬɶ� ɢ� ɧɚɪɭɲɚɟɬɫɹ� ɜɧɭɬɪɟɧɧɟɟ�
ɫɬɪɨɟɧɢɟ� ɤɨɫɬɢ�� ɬ� ɟ�� ɩɪɨɢɫɯɨɞɢɬ� ©ɩɨɬɟɪɹª� ɤɨɫɬɧɨɣ� ɬɤɚɧɢ�� Ⱦɥɹ�
ɩɨɞɞɟɪɠɚɧɢɹ� ɞɨɫɬɚɬɨɱɧɨɝɨ� ɭɪɨɜɧɹ� ɤɚɥɶɰɢɹ� ɜ� ɤɨɫɬɹɯ� ɲɢɪɨɤɨɟ�
ɪɚɫɩɪɨɫɬɪɚɧɟɧɢɟ� ɩɨɥɭɱɢɥɨ� ɩɪɢɦɟɧɟɧɢɟ� ɩɪɟɩɚɪɚɬɨɜ� ɤɚɥɶɰɢɹ� >�@�� ɉɨɢɫɤ�
ɚɥɶɬɟɪɧɚɬɢɜɧɵɯ� ɢɫɬɨɱɧɢɤɨɜ� ɤɚɥɶɰɢɹ� ɹɜɥɹɟɬɫɹ� ɚɤɬɭɚɥɶɧɨɣ� ɡɚɞɚɱɟɣ� ɞɥɹ�
ɢɫɫɥɟɞɨɜɚɬɟɥɟɣ� 

əɢɱɧɚɹ�ɫɤɨɪɥɭɩɚ��əɋ��± ɟɫɬɟɫɬɜɟɧɧɵɣ��ɩɪɢɪɨɞɧɵɣ�ɢɫɬɨɱɧɢɤ�ɤɚɥɶɰɢɹ��
ɤɨɬɨɪɵɣ� ɞɨ� ���� ɫɨɫɬɨɢɬ� ɢɡ� ɤɚɪɛɨɧɚɬɚ� ɤɚɥɶɰɢɹ� >�@�� ȼ� ©ɬɜɟɪɞɨɦª� ɜɢɞɟ�� ɜ�
ɜɢɞɟ�ɤɚɪɛɨɧɚɬɚ��ɤɚɥɶɰɢɣ�ɧɟ�ɹɜɥɹɟɬɫɹ�ɛɢɨɞɨɫɬɭɩɧɵɦ�ɢ�ɩɥɨɯɨ�ɭɫɜɚɢɜɚɟɬɫɹ�ɜ�
ɨɪɝɚɧɢɡɦɟ� ɱɟɥɨɜɟɤɚ�� Ʉɪɨɦɟ� ɬɨɝɨ�� ɟɝɨ� ɩɪɢɦɟɧɟɧɢɟ� ɜ� ɤɚɱɟɫɬɜɟ� ɩɢɳɟɜɨɣ�
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ɞɨɛɚɜɤɢ� ɦɨɠɟɬ� ɫɨɩɪɨɜɨɠɞɚɬɶɫɹ� ɩɨɜɪɟɠɞɟɧɢɟɦ� ɠɟɥɭɞɨɱɧɨ-ɤɢɲɟɱɧɨɝɨ�
ɬɪɚɤɬɚ�>�@� 

əɢɱɧɚɹ� ɫɤɨɪɥɭɩɚ� ɹɜɥɹɟɬɫɹ� ɨɞɧɢɦ� ɢɡ� ɲɢɪɨɤɨ� ɢɫɩɨɥɶɡɭɟɦɵɯ� ɜ�
ɩɢɳɟɜɨɣ� ɩɪɨɦɵɲɥɟɧɧɨɫɬɢ� ɢ� ɡɚɜɨɞɚɦɢ-ɢɡɝɨɬɨɜɢɬɟɥɹɦɢ� ɩɨɛɨɱɧɵɯ�
ɩɪɨɞɭɤɬɨɜ��ɨɬɯɨɞɨɜ���ɉɨ�ɫɬɚɬɢɫɬɢɤɟ�ɨɛɴɟɦ�ɩɪɨɢɡɜɨɞɢɦɨɣ�əɋ�ɜɨ�ɜɫɟɦ�ɦɢɪɟ�
ɞɨɫɬɢɝɚɟɬ�ɨɤɨɥɨ�����ɬɵɫ��ɬ�ɜ�ɝɨɞ��ɨɞɧɚɤɨ�əɋ�ɞɨ�ɫɢɯ�ɩɨɪ�ɧɟ�ɧɚɲɥɚ�ɫɜɨɟɝɨ�
ɞɨɫɬɨɣɧɨɝɨ�ɩɪɢɦɟɧɟɧɢɹ�>�@� 

Ȼɨɥɶɲɟɣ�ɞɨɫɬɭɩɧɨɫɬɶɸ�ɤɚɥɶɰɢɹ�ɨɬɥɢɱɚɸɬɫɹ�ɟɝɨ�ɯɟɥɚɬɵ��ɝɥɢɰɢɧɚɬɵ��
ɰɢɬɪɚɬɵ� ɢ� ɞɪ���� ɇɚ� ɷɬɨɦ� ɢ� ɨɫɧɨɜɚɧɵ� ɫɨɜɪɟɦɟɧɧɵɟ� ɮɚɪɦɚɰɟɜɬɢɱɟɫɤɢɟ�
ɩɪɟɩɚɪɚɬɵ�ɤɚɥɶɰɢɹ� 

ɐɟɥɶɸ� ɞɚɧɧɨɣ� ɪɚɛɨɬɵ� ɛɵɥɨ� ɢɫɩɨɥɶɡɨɜɚɧɢɟ� ɹɢɱɧɨɣ� ɫɤɨɪɥɭɩɵ� ɤɚɤ�
ɢɫɬɨɱɧɢɤɚ�ɤɚɥɶɰɢɹ�ɜ�ɫɢɧɬɟɡɟ�ɝɥɢɰɢɧɚɬɚ�ɤɚɥɶɰɢɹ��ȽɄ�� 

ɋɢɧɬɟɡ� ȽɄ� ɨɫɭɳɟɫɬɜɥɹɥɢ� ɢɡ� əɋ ɢ� ɝɥɢɰɢɧɚ� �ɱ�ɞ�ɚ��� ȽɈɋɌ� ����-75, 
ɩɪɨɢɡɜɨɞɫɬɜɚ�ȺɈ�©ȼɟɤɬɨɧª��ɩɨ�ɦɟɬɨɞɢɤɟ�>����@�ɜ�ɬɪɟɯɤɪɚɬɧɨɣ�ɩɨɜɬɨɪɧɨɫɬɢ��
ȼɵɯɨɞ� ɩɪɨɞɭɤɬɚ� ɪɚɫɫɱɢɬɵɜɚɥɢ� ɝɪɚɜɢɦɟɬɪɢɱɟɫɤɢɦ� ɦɟɬɨɞɨɦ�� ɋɨɞɟɪɠɚɧɢɟ�
ɧɟɨɪɝɚɧɢɱɟɫɤɢɯ� ɤɚɬɢɨɧɨɜ�� ɜ� ɬɨɦ� ɱɢɫɥɟ� ɋɚ2+�� ɜ� ɩɨɥɭɱɟɧɧɨɦ� ɩɪɨɞɭɤɬɟ�
ɨɩɪɟɞɟɥɹɥɢ�ɦɟɬɨɞɨɦ�ɢɨɧɧɨɣ�ɯɪɨɦɚɬɨɝɪɚɮɢɢ�ɩɨ�ɎɊ����������������� 

əɢɱɧɭɸ�ɫɤɨɪɥɭɩɭ�ɩɨɞɜɟɪɝɚɥɢ�ɩɪɟɞɜɚɪɢɬɟɥɶɧɨɣ�ɨɛɪɚɛɨɬɤɟ��ɫɤɨɪɥɭɩɭ�
ɩɪɨɦɵɜɚɥɢ�ɜɨɞɨɣ��ɤɢɩɹɬɢɥɢ����ɦɢɧ�ɩɪɢ���� �ɋ��ɜɵɫɭɲɢɜɚɥɢ�ɧɚ�ɨɬɤɪɵɬɨɦ�
ɜɨɡɞɭɯɟ��ȼɵɫɭɲɟɧɧɭɸ�ɫɤɨɪɥɭɩɭ�ɢɡɦɟɥɶɱɚɥɢ�ɫ�ɩɨɦɨɳɶɸ�ɪɚɡɦɚɥɵɜɚɸɳɟɝɨ�
ɭɫɬɪɨɣɫɬɜɚ�ɦɚɪɤɢ�DEXPCG-�����ɬɚɤ��ɱɬɨɛɵ�ɪɚɡɦɟɪ�ɱɚɫɬɢɰ�ɛɵɥ�ɦɟɧɟɟ���ɦɦ��
Ⱦɚɥɟɟ� ɢɡɦɟɥɶɱɟɧɧɭɸ� əɋ� ɩɪɨɤɚɥɢɜɚɥɢ� ɜ� ɦɭɮɟɥɶɧɨɣ� ɩɟɱɢ� ɩɪɢ� ����� �ɋ� ɜ�
ɬɟɱɟɧɢɟ� �� ɱ� ɩɨ� ɦɟɬɨɞɢɤɟ� >�@�� ɉɨɥɭɱɢɥɢ� ɛɟɥɵɣ� ɩɨɪɨɲɨɤ�� ɜ� ɨɫɧɨɜɧɨɦ�
ɫɨɫɬɨɹɳɟɝɨ�ɢɡ�ɨɤɫɢɞɚ�ɤɚɥɶɰɢɹ��ɩɨ�ɪɟɚɤɰɢɢ� 

 

ଷܱܥܽܥ
ଵι
ሱۛ ۛۛ ሮ ܱܽܥ  ଶܱܥ ՛. (1) 

 
Ʉ� ɪɚɫɬɜɨɪɭ� �� ɝ� ɝɥɢɰɢɧɚ� ɜ� ��� ɦɥ� ɜɨɞɵ� ɩɪɢ� ��±��� �ɋ� ɩɨɪɰɢɹɦɢ�

ɩɪɢɛɚɜɢɥɢ� ����� ɝ� ɩɨɥɭɱɟɧɧɨɝɨ�ɢɡ�əɋ�ɨɤɫɢɞɚ� ɤɚɥɶɰɢɹ�� Ɋɟɚɤɰɢɨɧɧɚɹ� ɫɦɟɫɶ�
ɧɚɝɪɟɜɚɥɚɫɶ� ɞɨ� ��±��� �ɋ� ɜ� ɪɟɡɭɥɶɬɚɬɟ� ɷɤɡɨɬɟɪɦɢɱɟɫɤɨɣ� ɪɟɚɤɰɢɢ� ɝɚɲɟɧɢɹ�
ɢɡɜɟɫɬɢ������Ⱦɚɥɟɟ��ɞɥɹ�ɩɨɥɧɨɬɵ�ɝɚɲɟɧɢɹ��ɩɨɞɞɟɪɠɢɜɚɥɢ�ɬɟɦɩɟɪɚɬɭɪɭ�����ɋ�
ɜ�ɬɟɱɟɧɢɟ����ɦɢɧ� 

Ɉɛɪɚɡɨɜɚɜɲɢɟɫɹ�ɢɡɜɟɫɬɤɨɜɨɟ�ɦɨɥɨɤɨ� ɜ� ɜɢɞɟ�ɦɭɬɢ�ɧɟɣɬɪɚɥɢɡɨɜɚɥɨɫɶ�
ɚɦɢɧɨɭɤɫɭɫɧɨɣ�ɤɢɫɥɨɬɨɣ� 

 
ܱܽܥ ܪ�ଶܱ� ՜  ሻଶ, (2)ܪሺܱܽܥ

ଶܰܪʹ െ ଶܪܥ െ ܪܱܱܥ  ሻଶܪሺܱܽܥ ՜ ሾܪଶܰ െ ଶܪܥ െ ଶାܽܥሿଶିܱܱܥ   ଶܱ(3)ܪʹ
 
ɇɟɛɨɥɶɲɨɣ� ɨɫɚɞɨɤ� ɨɤɫɢɞɚ� ɢ� ɝɢɞɪɨɤɫɢɞɚ� ɤɚɥɶɰɢɹ�� ɧɟ� ɜɫɬɭɩɢɜɲɢɟ� ɜ�

ɪɟɚɤɰɢɸ�� ɨɬɮɢɥɶɬɪɨɜɚɥɢ�� Ƚɨɦɨɝɟɧɧɵɣ�� ɫɬɭɞɧɟɨɛɪɚɡɧɵɣ� ɮɢɥɶɬɪɚɬ�
ɭɩɚɪɢɜɚɥɢ�ɩɪɢ������ɋ��ɇɚɛɥɸɞɚɥɢ�ɜɵɩɚɞɟɧɢɟ�ɛɟɥɵɯ�ɤɪɢɫɬɚɥɥɨɜ�ɞɢɝɢɞɪɚɬɚ�
ɝɥɢɰɢɧɚɬɚ�ɤɚɥɶɰɢɹ�± [H2N-CH2-COO]2Ca ā�H2O. 

Ɋɟɡɭɥɶɬɚɬɵ�ɨɩɵɬɚ�ɩɪɟɞɫɬɚɜɥɟɧɵ�ɜ�ɬɚɛɥɢɰɟ��� 
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Ɍɚɛɥɢɰɚ 1 
ȼɵɯɨɞ�ɩɪɨɞɭɤɬɚ�ɫɢɧɬɟɡɚ�ɝɥɢɰɢɧɚɬɚ�ɤɚɥɶɰɢɹ 

ʋ Ɇɚɫɫɚ�
ɨɤɫɢɞɚ�

ɤɚɥɶɰɢɹ��ɝ 

Ɇɚɫɫɚɝɥɢɰɢɧɚ��
ɝ 

Ɍɟɨɪɟɬɢɱɟɫɤɚɹ�
�ɪɚɫɫɱɢɬɚɧɧɚɹ��
ɦɚɫɫɚ�ȽɄ��ɝ 

ɉɪɚɤɬɢɱɟɫɤɚɹ�
ɦɚɫɫɚ�ȽɄ��ɝ 

ȼɵɯɨɞ�
ɩɪɨɞɭɤɬɚ��� 

1 1,851 5,012 6,212 4,715 75,89 
2 1,848 5,012 6,204 5,034 81,14 
3 1,850 5,012 6,210 5,417 87,23 

 
Ɇɚɫɫɚ� ɫɢɧɬɟɡɢɪɨɜɚɧɧɨɝɨ� ȽɄ� ɫɨɫɬɚɜɢɥɚ� �����±������ ɝ�� ȼɵɯɨɞ�

ɩɪɨɞɭɤɬɚ� ɜɚɪɶɢɪɨɜɚɥ� ɨɬ� ������ ɞɨ� �������� ɋɪɟɞɧɟɟ� ɡɧɚɱɟɧɢɟ� ɜɵɯɨɞɚ� ȽɄ�
ɪɚɜɧɨ� �������� ɱɬɨ� ɨɱɟɧɶ� ɛɥɢɡɤɨ� ɤ� ɪɟɡɭɥɶɬɚɬɚɦ� ɚɜɬɨɪɨɜ� ɦɨɧɨɝɪɚɮɢɢ� >�@�
���������ɫɢɧɬɟɡɢɪɨɜɚɜɲɢɯ�ȽɄ�ɩɨ�ɞɚɧɧɨɣ�ɦɟɬɨɞɢɤɟ� 

ɉɨ�ɪɟɡɭɥɶɬɚɬɚɦ�ɯɪɨɦɚɬɨɝɪɚɮɢɱɟɫɤɨɝɨ� ɚɧɚɥɢɡɚ�ɛɵɥɨ�ɨɩɪɟɞɟɥɟɧɨ� ɬɪɢ�
ɢɨɧɚ�ɜ�ɫɨɫɬɚɜɟ�ɫɢɧɬɟɡɢɪɨɜɚɧɧɨɝɨ�ȽɄ��Na+, Mg2+, Ca2+ �ɬɚɛɥ������ɋɨɞɟɪɠɚɧɢɟ�
ɢɨɧɨɜ� ɤɚɥɶɰɢɹ� ɜ� ȽɄ� ɜɚɪɶɢɪɨɜɚɥɨ� ɨɬ� ������ ɞɨ� ������ ɦɝ�ɝ�� ɇɚɢɦɟɧɶɲɟɟ�
ɫɨɞɟɪɠɚɧɢɟ� ɢɨɧɨɜ� ɤɚɥɶɰɢɹ� ������� ɦɝ�ɝ� ɭɫɬɚɧɨɜɥɟɧɨ� ɜ� ɩɟɪɜɨɣ� ɩɪɨɛɟ��
Ɇɚɤɫɢɦɚɥɶɧɨɟ� ɫɨɞɟɪɠɚɧɢɟ� ɢɨɧɨɜ� ɤɚɥɶɰɢɹ� ɛɵɥɨ� ɜɨ� ɜɬɨɪɨɣ� ������� ɦɝ�ɝ�� ɢ�
ɬɪɟɬɶɟɣ�ɩɪɨɛɚɯ��������ɦɝ�ɝ���ɋɪɟɞɧɟɟ�ɫɨɞɟɪɠɚɧɢɟ�ɢɨɧɨɜ�ɤɚɥɶɰɢɹ�ɫɨɫɬɚɜɢɥɨ�
������ɦɝ�ɝ�ȽɄ�� ɬ�� ɟ����������ɱɬɨ� ɜɩɨɥɧɟ� ɫɨɨɬɜɟɬɫɬɜɭɟɬ�ɮɨɪɦɭɥɟ�ɞɢɝɢɞɪɚɬɚ�
ȽɄ��ɪɚɫɫɱɢɬɚɧɧɚɹ�ɦɚɫɫɨɜɚɹ�ɞɨɥɹ�ɤɚɥɶɰɢɹ�ɜ�ɞɢɝɢɞɪɚɬɟ�ɫɨɫɬɚɜɥɹɟɬ��������� 

ɂɨɧɵ� ɧɚɬɪɢɹ� ɢɞɟɧɬɢɮɢɰɢɪɨɜɚɧɵ� ɜɨ� ɜɫɟɯ� ɩɪɨɛɚɯ��ɂɯ�ɦɚɤɫɢɦɚɥɶɧɨɟ�
ɫɨɞɟɪɠɚɧɢɟ� ������� ɦɝ�ɝ�� ɛɵɥɨ� ɜ� ɩɟɪɜɨɣ� ɩɪɨɛɟ�� ȼɬɨɪɚɹ� ɢ� ɬɪɟɬɶɹ� ɩɪɨɛɵ�
ɨɬɥɢɱɚɟɬɫɹ�ɨɬ�ɩɟɪɜɨɣ�ɧɚ�����ɢ������ɫɨɨɬɜɟɬɫɬɜɟɧɧɨ��ɋɪɟɞɧɟɟ� ɫɨɞɟɪɠɚɧɢɹ�
ɧɚɬɪɢɹ� ɫɨɫɬɚɜɢɥɨ� ����� ɦɝ�ɝ� ȽɄ�� ɋɨɞɟɪɠɚɧɢɟ� ɢɨɧɨɜ� ɦɚɝɧɢɹ� ɛɵɥɨ� ɧɢɠɟ�
ɩɪɟɞɟɥɚ�ɨɛɧɚɪɭɠɟɧɢɹ�ɦɟɬɨɞɚ� 

 
Ɍɚɛɥɢɰɚ�� 

ɋɨɞɟɪɠɚɧɢɟ�ɢɨɧɨɜ��ɋɦ��ɜ�ɫɢɧɬɟɡɢɪɨɜɚɧɧɨɦ�ȽɄ��ɦɝ�ɢɨɧɚ�ɝ�ȽɄ 

ʋ Ɇɚɫɫɚ�
ȽɄ��ɝ 

Ca2+ 
ɋɦ(Na+) ɋɦ 

ɬɟɨɪɟɬɢɱɟɫɤɨɟ ɋɦ ɩɪɚɤɬɢɱɟɫɤɨɟ 

1 0,3522 212,8 187,9 
198,8 

29,6 
27,2 2 0,3545 212,8 203,4 25,4 

3 0,3535 212,8 205,0 26,7 
 
ȼ� ɪɚɛɨɬɟ� >�@� ɩɨɤɚɡɚɧɨ� ɧɚɥɢɱɢɟ� ɤɚɥɶɰɢɹ�� ɦɚɝɧɢɹ�� ɮɨɫɮɨɪɚ� ɢ� ɚɡɨɬɚ� ɜ�

ɫɨɫɬɚɜɟ�əɋ��Ɋɟɡɭɥɶɬɚɬɵ�ɧɚɲɟɝɨ�ɚɧɚɥɢɡɚ�ɬɚɤɠɟ�ɩɨɞɬɜɟɪɠɞɚɸɬ�ɩɪɢɫɭɬɫɬɜɢɟ�
ɞɪɭɝɢɯ� ɢɨɧɨɜ� ɜ� ɫɨɫɬɚɜɟ� ɫɢɧɬɟɡɢɪɨɜɚɧɧɨɝɨ� ȽɄ�� ɱɬɨ� ɫɜɢɞɟɬɟɥɶɫɬɜɭɟɬ� ɨ�
ɧɚɥɢɱɢɢ�ɞɪɭɝɢɯ�ɷɥɟɦɟɧɬɨɜ�ɜ�əɋ� 

Ɍɚɤɢɦ� ɨɛɪɚɡɨɦ�� ɜ� ɯɨɞɟ� ɩɪɨɜɟɞɟɧɧɨɣ� ɪɚɛɨɬɵ� ɞɥɹ� ɫɢɧɬɟɡɚ� ɝɥɢɰɢɧɚɬɚ�
ɤɚɥɶɰɢɹ�ɜ�ɤɚɱɟɫɬɜɟ�ɢɫɬɨɱɧɢɤɚ�ɤɚɥɶɰɢɹ�ɛɵɥɚ�ɢɫɩɨɥɶɡɨɜɚɧɚ�ɹɢɱɧɚɹ�ɫɤɨɪɥɭɩɚ��
Ȼɵɥ� ɩɨɥɭɱɟɧ� ɛɟɥɵɣ� ɫɨ� ɫɜɟɬɥɨɜɚɬɨ-ɠɟɥɬɵɦ� ɨɬɬɟɧɤɨɦ� ɤɪɢɫɬɚɥɥɢɱɟɫɤɢɣ�
ɩɨɪɨɲɨɤ��ɤɨɬɨɪɵɣ�ɯɨɪɨɲɨ�ɪɚɫɬɜɨɪɹɟɬɫɹ�ɜ�ɜɨɞɟ��ȼɵɯɨɞ�ȽɄ�ɢɡ�əɋ�ɫɨɫɬɚɜɢɥ�
�������� Ɇɟɬɨɞɨɦ� ɢɨɧɧɨɣ� ɯɪɨɦɚɬɨɝɪɚɮɢɢ� ɭɫɬɚɧɨɜɥɟɧɨ�� ɱɬɨ� ɫɨɞɟɪɠɚɧɢɟ�
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ɢɨɧɨɜ�Ca2+ ɜ�ɩɨɥɭɱɟɧɧɨɦ�ɩɪɨɞɭɤɬɟ�ɫɨɫɬɚɜɥɹɟɬ�ɜ�ɫɪɟɞɧɟɦ�������ɦɝ�ɝ�ȽɄ��ɱɬɨ�
ɜɩɨɥɧɟ�ɫɨɨɬɜɟɬɫɬɜɭɟɬ�ɮɨɪɦɭɥɟ�ɞɢɝɢɞɪɚɬɚ�ȽɄ�� 

ȼ� ɞɚɥɶɧɟɣɲɟɦ� ɩɥɚɧɢɪɭɟɬɫɹ� ɢɫɩɨɥɶɡɨɜɚɧɢɟ� ɦɟɬɨɞɚ� ɂɄ-
ɫɩɟɤɬɪɨɫɤɨɩɢɢ ɞɥɹ� ɨɩɪɟɞɟɥɟɧɢɹ� ɬɨɱɧɨɝɨ� ɯɢɦɢɱɟɫɤɨɝɨ� ɫɬɪɨɟɧɢɹ�
ɫɢɧɬɟɡɢɪɨɜɚɧɧɨɝɨ�ȽɄ� 

Ƚɥɢɰɢɧɚɬ� ɤɚɥɶɰɢɹ�� ɩɨɥɭɱɟɧɧɵɣ� ɢɡ� əɋ�� ɦɨɠɟɬ� ɛɵɬɶ� ɩɟɪɫɩɟɤɬɢɜɧɵɦ�
ɞɥɹ�ɫɨɡɞɚɧɢɹ�ɛɢɨɥɨɝɢɱɟɫɤɢ�ɚɤɬɢɜɧɨɣ�ɞɨɛɚɜɤɢ� 

 
Ʌɢɬɟɪɚɬɭɪɚ 
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Ɉ�Ɇ�Ⱥɧɬɨɧɨɜɚ��Ⱥ�ɘ� Ʉɨɲɭɪɨ� 
 

ɋɚɪɚɬɨɜɫɤɢɣ�ɝɨɫɭɞɚɪɫɬɜɟɧɧɵɣ�ɬɟɯɧɢɱɟɫɤɢɣ�ɭɧɢɜɟɪɫɢɬɟɬ� 
ɢɦɟɧɢ�Ƚɚɝɚɪɢɧɚ�ɘ�Ⱥ�� 

 
ɌȿɏɇɈɅɈȽɂɂ�ɍɌɂɅɂɁȺɐɂɂ�ɂ�ɊȿɐɂɄɅɂɇȽȺ�

ɊɌɍɌɖɋɈȾȿɊɀȺɓɂɏ�ɈɌɏɈȾɈȼ 
 

Ɋɚɫɫɦɨɬɪɟɧɨ�ɜɥɢɹɧɢɟ�ɪɬɭɬɧɨɝɨ� ɡɚɝɪɹɡɧɟɧɢɹ�ɧɚ� ɫɨɫɬɨɹɧɢɟ�ɨɤɪɭɠɚɸɳɟɣ�ɫɪɟɞɵ�ɢ�
ɡɞɨɪɨɜɶɟ� ɱɟɥɨɜɟɤɚ�� ɉɪɨɜɟɞɟɧ� ɚɧɚɥɢɡ� ɨɛɪɚɳɟɧɢɹ� ɫ� ɪɬɭɬɶɫɨɞɟɪɠɚɳɢɦɢ� ɨɬɯɨɞɚɦɢ� ɢ�
ɪɚɫɫɦɨɬɪɟɧɵ�ɧɚɢɥɭɱɲɢɟ�ɞɨɫɬɭɩɧɵɟ�ɬɟɯɧɨɥɨɝɢɢ��ɫɭɳɟɫɬɜɭɸɳɢɟ�ɜ�Ɋɨɫɫɢɢ�ɢ�ɡɚ�ɪɭɛɟɠɨɦ��
ɫɩɨɫɨɛɧɵɟ�ɪɟɲɢɬɶ�ɩɪɨɛɥɟɦɭ�ɩɟɪɟɪɚɛɨɬɤɢ�ɪɬɭɬɢ� 
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Ʉɥɸɱɟɜɵɟ� ɫɥɨɜɚ�� ɪɬɭɬɶ�� ɪɬɭɬɶɫɨɞɟɪɠɚɳɢɟ� ɨɬɯɨɞɵ�� ɭɬɢɥɢɡɚɰɢɹ�� ɪɟɰɢɤɥɢɧɝ��
ɪɬɭɬɶɨɪɝɚɧɢɱɟɫɤɢɟ�ɫɨɟɞɢɧɟɧɢɹ��ɬɹɠɟɥɵɟ�ɦɟɬɚɥɥɵ��ɬɨɤɫɢɱɧɨɫɬɶ� 

 
Ɋɬɭɬɶ� ɩɪɢɡɧɚɧɚ� ɨɞɧɢɦ� ɢɡ� ɧɚɢɛɨɥɟɟ� ɨɩɚɫɧɵɯ� ɫɨɟɞɢɧɟɧɢɣ� ɧɟɝɚɬɢɜɧɨ�

ɜɨɡɞɟɣɫɬɜɭɸɳɢɯ� ɧɚ� ɨɪɝɚɧɢɡɦ� ɪɚɡɥɢɱɧɵɯ� ɜɢɞɨɜ� ɛɢɨɨɛɴɟɤɬɨɜ�� ɜɤɥɸɱɚɹ�
ɱɟɥɨɜɟɤɚ�� Ɂɚɝɪɹɡɧɟɧɢɟ� ɪɬɭɬɶɫɨɞɟɪɠɚɳɢɦɢ� ɫɨɟɞɢɧɟɧɢɹɦɢ� ɨɤɪɭɠɚɸɳɟɣ�
ɫɪɟɞɵ� ɫɜɹɡɚɧɨ� ɫ� ɩɪɨɢɡɜɨɞɫɬɜɨɦ� ɩɪɨɞɭɤɰɢɢ� ɢ� ɨɬɯɨɞɚɦɢ� ɬɟɯɧɨɥɨɝɢɱɟɫɤɢɯ�
ɩɪɨɰɟɫɫɨɜ�ɧɚ�ɩɪɟɞɩɪɢɹɬɢɹɯ��ɋ������ɝɨɞɚ�ɫɨɝɥɚɫɧɨ�Ɇɢɧɚɦɚɬɫɤɨɣ�ɤɨɧɜɟɧɰɢɢ�
ɡɚɩɪɟɳɚɟɬɫɹ� ɩɪɨɢɡɜɨɞɫɬɜɨ�� ɷɤɫɩɨɪɬ� ɢ� ɢɦɩɨɪɬ� ɧɟɤɨɬɨɪɵɯ� ɜɢɞɨɜ�
ɪɬɭɬɶɫɨɞɟɪɠɚɳɢɯ� ɦɚɬɟɪɢɚɥɨɜ� >�@�� ɉɪɟɞɩɢɫɚɧɨ� ɪɟɝɭɥɢɪɨɜɚɧɢɟ�
ɢɫɩɨɥɶɡɨɜɚɧɢɹ� ɪɬɭɬɢ�� ɫɨɤɪɚɳɟɧɢɟ� ɩɪɨɢɡɜɨɞɫɬɜɚ� ɧɟɤɨɬɨɪɵɯ�
ɪɬɭɬɶɫɨɞɟɪɠɚɳɢɯ� ɦɚɬɟɪɢɚɥɨɜ�� ɨɝɪɚɧɢɱɟɧɢɟ� ɪɹɞɚ� ɬɟɯɧɨɥɨɝɢɱɟɫɤɢɯ�
ɩɪɨɰɟɫɫɨɜ� >�@�� Ɋɟɲɟɧɢɟ�ɩɪɨɛɥɟɦɵ�ɭɬɢɥɢɡɚɰɢɢ� ɪɬɭɬɶɫɨɞɟɪɠɚɳɢɯ�ɨɬɯɨɞɨɜ��
ɫɜɹɡɚɧɨ� ɫ� ɪɟɲɟɧɢɟɦ� ɡɚɞɚɱ� ɬɟɯɧɨɝɟɧɧɨɣ� ɛɟɡɨɩɚɫɧɨɫɬɢ�� ɜɧɟɞɪɟɧɢɟ� ɜ�
ɩɪɚɤɬɢɤɭ� ɢɧɧɨɜɚɰɢɨɧɧɵɯ� ɬɟɯɧɨɥɨɝɢɣ� ɩɟɪɟɪɚɛɨɬɤɢ� ɫɨɨɬɜɟɬɫɬɜɭɸɳɢɯ�
ɨɬɯɨɞɨɜ�� ɱɬɨ� ɹɜɥɹɟɬɫɹ� ɚɤɬɭɚɥɶɧɵɦ ɧɚ� ɫɨɜɪɟɦɟɧɧɨɦ� ɷɬɚɩɟ� ɫɨɡɞɚɧɢɹ�
ɩɪɨɢɡɜɨɞɫɬɜɟɧɧɨ-ɬɟɯɧɢɱɟɫɤɢɯ�ɤɨɦɩɥɟɤɫɨɜ�� 

ȼ�ɬɟɯɧɨɝɟɧɟɡɟ�ɪɬɭɬɶ�ɧɚɤɚɩɥɢɜɚɟɬɫɹ�ɜ�ɨɬɯɨɞɚɯ�ɦɧɨɝɢɯ�ɩɪɨɢɡɜɨɞɫɬɜ�ɜ�
ɜɢɞɟ� ɩɪɨɫɬɨɝɨ� ɜɟɳɟɫɬɜɚ� ɢ� ɜ� ɜɢɞɟ� ɪɬɭɬɶɨɪɝɚɧɢɱɟɫɤɢɯ� ɫɨɟɞɢɧɟɧɢɣ� >�@��
Ɋɬɭɬɶɨɪɝɚɧɢɱɟɫɤɢɟ� ɫɨɟɞɢɧɟɧɢɹ� ² ɯɢɦɢɱɟɫɤɢɟ� ɫɨɟɞɢɧɟɧɢɹ�� ɫɨɞɟɪɠɚɳɢɟ�
ɨɞɢɧ�ɢɥɢ�ɧɟɫɤɨɥɶɤɨ�ɚɬɨɦɨɜ�ɪɬɭɬɢ��ɧɟɩɨɫɪɟɞɫɬɜɟɧɧɨ�ɫɜɹɡɚɧɧɵɯ�ɫ� ɚɬɨɦɚɦɢ�
ɭɝɥɟɪɨɞɚ� >�@�� Ɋɬɭɬɶ� ɢ� ɪɬɭɬɧɵɟ� ɫɨɟɞɢɧɟɧɢɹ� ɨɬɧɨɫɹɬɫɹ� ɤ� ɩɟɪɜɨɦɭ� ɤɥɚɫɫɭ�
ɨɩɚɫɧɨɫɬɢ�� ɩɨɷɬɨɦɭ� ɬɪɟɛɭɸɬ� ɨɫɨɛɵɯ� ɭɫɥɨɜɢɣ� ɭɬɢɥɢɡɚɰɢɢ� ɢ� ɩɟɪɟɪɚɛɨɬɤɢ��
Ɋɬɭɬɶɫɨɞɟɪɠɚɳɢɟ� ɨɬɯɨɞɵ� �ɊɋɈ�� ± ɷɬɨ� ɪɬɭɬɶɫɨɞɟɪɠɚɳɢɟ� ɢɡɞɟɥɢɹ��
ɭɬɪɚɬɢɜɲɢɟ� ɩɨɥɧɨɫɬɶɸ� ɢɥɢ� ɱɚɫɬɢɱɧɨ� ɫɜɨɢ� ɩɨɬɪɟɛɢɬɟɥɶɫɤɢɟ� ɫɜɨɣɫɬɜɚ�
�ɨɬɪɚɛɨɬɚɧɧɵɟ� ɢɥɢ� ɩɪɢɲɟɞɲɢɟ� ɜ� ɧɟɝɨɞɧɨɫɬɶ��� ɦɟɬɚɥɥɢɱɟɫɤɚɹ� ɪɬɭɬɶ��
ɦɚɬɟɪɢɚɥɵ� ɢ� ɩɪɟɞɦɟɬɵ�� ɡɚɝɪɹɡɧɟɧɧɵɟ�� ɦɟɬɚɥɥɢɱɟɫɤɨɣ� ɪɬɭɬɶɸ� ɢ� ɟɟ�
ɫɨɟɞɢɧɟɧɢɹɦɢ�>�@� 

ɉɨ� ɫɨɞɟɪɠɚɧɢɸ� ɦɟɬɚɥɥɢɱɟɫɤɨɣ� ɪɬɭɬɢ� ɪɬɭɬɶɫɨɞɟɪɠɚɳɢɟ� ɨɬɯɨɞɵ�
ɩɨɞɪɚɡɞɟɥɹɸɬ�ɧɚ���ɝɪɭɩɩɵ� 

- ɦɟɬɚɥɥɢɱɟɫɤɚɹ� ɪɬɭɬɶ�� ɡɚɝɪɹɡɧɟɧɧɚɹ� ɦɟɯɚɧɢɱɟɫɤɢɦɢ� ɜɤɥɸɱɟɧɢɹɦɢ�
ɢɥɢ� ɪɚɫɬɜɨɪɟɧɧɵɦɢ� ɯɢɦɢɱɟɫɤɢɦɢ� ɜɟɳɟɫɬɜɚɦɢ�� ɩɪɢ� ɦɚɫɫɨɜɨɣ� ɞɨɥɟ�
ɨɫɧɨɜɧɨɝɨ�ɜɟɳɟɫɬɜɚ������ɢ�ɛɨɥɟɟ��ɞɚɥɟɟ�- ɨɬɯɨɞɵ�ɦɟɬɚɥɥɢɱɟɫɤɨɣ�ɪɬɭɬɢ��� 

- ɨɬɯɨɞɵ�ɫ�ɦɚɫɫɨɜɨɣ�ɞɨɥɟɣ�ɦɟɬɚɥɥɢɱɟɫɤɨɣ�ɪɬɭɬɢ������ɢ�ɛɨɥɟɟ��ɞɚɥɟɟ�
- ɨɬɯɨɞɵ��ɫɨɞɟɪɠɚɳɢɟ�ɦɟɬɚɥɥɢɱɟɫɤɭɸ ɪɬɭɬɶ��� 

- ɨɬɯɨɞɵ�� ɫɨɞɟɪɠɚɳɢɟ� ɦɟɬɚɥɥɢɱɟɫɤɭɸ� ɪɬɭɬɶ�� ɟɟ� ɧɟɨɪɝɚɧɢɱɟɫɤɢɟ�
ɢ�ɢɥɢ�ɨɪɝɚɧɢɱɟɫɤɢɟ�ɫɨɟɞɢɧɟɧɢɹ��ɩɪɢ�ɦɚɫɫɨɜɨɣ�ɞɨɥɟ�ɪɬɭɬɢ�ɨɬ���������ɞɨ����
���ɞɚɥɟɟ�- ɤɨɧɰɟɧɬɪɢɪɨɜɚɧɧɵɟ�ɊɋɈ��� 

- ɨɬɯɨɞɵ�� ɫɨɞɟɪɠɚɳɢɟ� ɪɬɭɬɶ� ɢɥɢ� ɟɟ� ɫɨɟɞɢɧɟɧɢɹ� ɦɚɫɫɨɜɨɣ� ɞɨɥɟɣ� ɨɬ�
�������� �� �ɉȾɄ� ɪɬɭɬɢ� ɜ� ɩɨɱɜɟ�� ɞɨ� ������ �� �ɞɚɥɟɟ� ± ɨɬɯɨɞɵ� ɫ� ɧɢɡɤɢɦ�
ɫɨɞɟɪɠɚɧɢɟɦ�ɪɬɭɬɢ��>�@� 

Ɉɬɯɨɞɵ� �-ɣ� ɝɪɭɩɩɵ� ɩɟɪɟɪɚɛɚɬɵɜɚɸɬ� ɫ� ɰɟɥɶɸ� ɩɨɥɭɱɟɧɢɹ� ɬɨɜɚɪɧɨɣ�
ɦɟɬɚɥɥɢɱɟɫɤɨɣ� ɪɬɭɬɢ� ɦɟɯɚɧɢɱɟɫɤɢɦɢ� ɢ�ɢɥɢ� ɮɢɡɢɤɨ-ɯɢɦɢɱɟɫɤɢɦɢ�
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ɦɟɬɨɞɚɦɢ�� ɜ� ɬɨɦ� ɱɢɫɥɟ� ɮɢɥɶɬɪɨɜɚɧɢɟɦ�� ɩɪɨɦɵɜɤɨɣ� ɪɚɫɬɜɨɪɢɬɟɥɹɦɢ�
�ɤɢɫɥɨɬɚɦɢ� ɢ� ɳɟɥɨɱɚɦɢ��� ɞɢɫɬɢɥɥɹɰɢɟɣ� ɢɥɢ� ɷɥɟɤɬɪɨɯɢɦɢɱɟɫɤɢɦ�
ɪɚɮɢɧɢɪɨɜɚɧɢɟɦ�� Ɇɟɬɨɞɵ� ɨɛɟɡɜɪɟɠɢɜɚɧɢɹ�� ɩɪɢ� ɤɨɬɨɪɵɯ� ɨɫɭɳɟɫɬɜɥɹɟɬɫɹ�
ɨɛɪɚɛɨɬɤɚ� ɪɚɡɞɪɨɛɥɟɧɧɵɯ� ɢɡɞɟɥɢɣ� ɯɢɦɢɱɟɫɤɢɦɢ� ɞɟɦɟɪɤɭɪɢɡɚɬɨɪɚɦɢ� ɫ�
ɰɟɥɶɸ� ɩɟɪɟɜɨɞɚ� ɪɬɭɬɢ� ɜ� ɬɪɭɞɧɨ� ɪɚɫɬɜɨɪɢɦɵɟ� ɫɨɟɞɢɧɟɧɢɹ�� ɩɪɟɞɩɨɥɚɝɚɟɬ�
ɦɧɨɝɨɤɪɚɬɧɭɸ� ɩɪɨɦɵɜɤɭ� ɨɬɯɨɞɨɜ� ɪɚɫɬɜɨɪɚɦɢ�� ɱɬɨ� ɩɪɢɜɨɞɢɬ� ɤ�
ɩɟɪɟɪɚɫɩɪɟɞɟɥɟɧɢɸ�ɪɬɭɬɢ�ɜ�ɪɚɫɬɜɨɪ�ɜ�ɜɢɞɟ�ɭɫɬɨɣɱɢɜɵɯ�ɤɨɦɩɥɟɤɫɨɜ�ɢ��ɤɚɤ�
ɫɥɟɞɫɬɜɢɟ�� ɜɵɡɵɜɚɟɬ� ɧɟɨɛɯɨɞɢɦɨɫɬɶ� ɫɨɡɞɚɧɢɹ� ɞɨɪɨɝɨɫɬɨɹɳɢɯ� ɫɢɫɬɟɦ�
ɨɱɢɫɬɤɢ�ɩɪɨɦɵɜɧɵɯ�ɜɨɞ� 

 Ɉɬɯɨɞɵ� �-ɣ� ɝɪɭɩɩɵ� ɩɟɪɟɪɚɛɚɬɵɜɚɸɬ� ɧɚ� ɫɩɟɰɢɚɥɢɡɢɪɨɜɚɧɧɵɯ�
ɩɪɟɞɩɪɢɹɬɢɹɯ�ɫ�ɰɟɥɶɸ�ɩɨɥɭɱɟɧɢɹ�ɦɟɬɚɥɥɢɱɟɫɤɨɣ�ɪɬɭɬɢ�ɩɪɢ�ɦɚɫɫɨɜɨɣ�ɞɨɥɟ�
ɨɫɧɨɜɧɨɝɨ� ɜɟɳɟɫɬɜɚ� ɧɟ� ɦɟɧɟɟ� ��� ��� ɬ�� ɟ�� ɧɟ� ɭɫɬɭɩɚɸɳɟɣ� ɨɬɯɨɞɚɦ� �-ɣ�
ɝɪɭɩɩɵ�� ɉɪɢ� ɩɟɪɟɪɚɛɨɬɤɟ� ɢɫɩɨɥɶɡɭɸɬ� ɦɟɬɨɞɵ�� ɜɤɥɸɱɚɸɳɢɟ� ɩɪɨɝɪɟɜɚɧɢɟ�
ɢɥɢ� ɩɪɨɤɚɥɢɜɚɧɢɟ� ɜ� ɭɫɬɚɧɨɜɤɟ�� ɩɪɢɫɩɨɫɨɛɥɟɧɧɨɣ� ɞɥɹ� ɢɫɩɚɪɟɧɢɹ� ɪɬɭɬɢ� ɢ�
ɞɥɹ�ɤɨɧɞɟɧɫɚɰɢɢ�ɩɚɪɨɜ��ȿɫɥɢ�ɤɚɱɟɫɬɜɨ�ɩɨɥɭɱɟɧɧɨɣ�ɪɬɭɬɢ�ɧɟ�ɫɨɨɬɜɟɬɫɬɜɭɟɬ�
ɬɪɟɛɨɜɚɧɢɹɦ� ɤ� ɬɨɜɚɪɧɨɦɭ� ɩɪɨɞɭɤɬɭ�� ɩɨɥɭɱɟɧɧɭɸ� ɪɬɭɬɶ� ɞɨɩɨɥɧɢɬɟɥɶɧɨ�
ɨɱɢɳɚɸɬ�ɦɟɬɨɞɚɦɢ��ɢɫɩɨɥɶɡɭɟɦɵɦɢ�ɩɪɢ�ɩɟɪɟɪɚɛɨɬɤɟ�ɊɋɈ��-ɣ�ɝɪɭɩɩɵ�>�@��
Ɍɟɪɦɢɱɟɫɤɢɟ� ɭɫɬɚɧɨɜɤɢ� ɨɛɟɡɜɪɟɠɢɜɚɧɢɹ� ɪɬɭɬɧɵɯ� ɨɬɯɨɞɨɜ� ɫɥɨɠɧɵ� ɜ�
ɷɤɫɩɥɭɚɬɚɰɢɢ��ɷɧɟɪɝɨɟɦɤɢ��ɬɪɟɛɭɸɬ�ɜɵɫɨɤɢɯ�ɬɟɦɩɟɪɚɬɭɪ��ɧɚɞɟɠɧɵɯ�ɫɢɫɬɟɦ�
ɫɨɪɛɰɢɢ� ɪɬɭɬɢ� ɢɡ� ɨɬɯɨɞɹɳɢɯ� ɝɚɡɨɜ�� Ɉɧɢ� ɧɟ� ɢɫɤɥɸɱɚɸɬ� ɜɟɪɨɹɬɧɨɫɬɢ�
ɜɵɛɪɨɫɚ� ɝɚɡɨɜ� ɜ� ɚɬɦɨɫɮɟɪɭ� ɩɪɢ� ɜɨɡɦɨɠɧɨɦ� ɧɚɪɭɲɟɧɢɢ� ɝɟɪɦɟɬɢɱɧɨɫɬɢ�
ɬɟɯɧɨɥɨɝɢɱɟɫɤɢɯ� ɥɢɧɢɣ� ɚ� ɬɚɤɠɟ� ɩɪɢ� ɫɛɪɨɫɟ� ɨɬɯɨɞɨɜ� ɜ� ɫɬɨɱɧɵɟ� ɜɨɞɵ� ɢ�
ɥɨɤɚɥɶɧɨɝɨ�ɡɚɝɪɹɡɧɟɧɢɹ�ɨɤɪɭɠɚɸɳɟɣ�ɫɪɟɞɵ� 

Ɉɬɯɨɞɵ� �-ɣ� ɝɪɭɩɩɵ� ɩɟɪɟɪɚɛɚɬɵɜɚɸɬ� ɫ� ɰɟɥɶɸ� ɜɵɞɟɥɟɧɢɹ� ɢɡ� ɧɢɯ�
ɦɟɬɚɥɥɢɱɟɫɤɨɣ� ɪɬɭɬɢ� ɢɥɢ� ɟɟ� ɫɨɟɞɢɧɟɧɢɣ�� ɩɪɢɝɨɞɧɵɯ� ɞɥɹ� ɩɨɜɬɨɪɧɨɝɨ�
ɢɫɩɨɥɶɡɨɜɚɧɢɹ��ɉɟɪɟɪɚɛɨɬɤɚ�ɨɫɭɳɟɫɬɜɥɹɟɬɫɹ�ɦɟɬɨɞɚɦɢ�ɤɨɦɛɢɧɢɪɨɜɚɧɧɨɝɨ�
ɢɫɩɨɥɶɡɨɜɚɧɢɹ� ɠɢɞɤɢɯ� ɯɢɦɢɱɟɫɤɢɯ� ɞɟɦɟɪɤɭɪɢɡɚɰɢɨɧɧɵɯ� ɩɪɟɩɚɪɚɬɨɜ� ɢ�
ɢɧɟɪɬɧɵɯ�ɬɜɟɪɞɵɯ�ɧɚɩɨɥɧɢɬɟɥɟɣ�ɢɥɢ�ɫɜɹɡɭɸɳɢɯ�ɜɟɳɟɫɬɜ�ɩɭɬɟɦ�ɩɟɪɟɜɨɞɚ�
ɩɪɨɞɭɤɬɨɜ�ɪɬɭɬɢ�ɜ�ɧɟɪɚɫɬɜɨɪɢɦɵɟ�ɧɟɬɨɤɫɢɱɧɵɟ�ɫɭɥɶɮɢɞɵ�ɪɬɭɬɢ�ɢ�ɠɟɥɟɡɚ��
ȼ�ɫɥɟɞɫɬɜɢɢ�ɨɛɪɚɡɨɜɚɧɢɹ�ɦɚɥɨɝɨ�ɤɨɥɢɱɟɫɬɜɚ�ɬɚɤɢɯ�ɨɬɯɨɞɨɜ�ɢɯ�ɫɤɥɚɞɢɪɭɸɬ�
ɫ�ɰɟɥɶɸ�ɩɨɫɥɟɞɭɸɳɟɣ�ɩɟɪɟɪɚɛɨɬɤɢ�>����@� 

Ɉɬɯɨɞɵ��-ɣ�ɝɪɭɩɩɵ�ɩɟɪɟɪɚɛɚɬɵɜɚɸɬ�ɚɧɚɥɨɝɢɱɧɨ�ɨɬɯɨɞɚɦ��-ɣ�ɝɪɭɩɩɵ�
ɢɥɢ� ɪɚɡɦɟɳɚɸɬ� ɧɚ� ɩɨɥɢɝɨɧɚɯ� ɩɨ� ɨɛɟɡɜɪɟɠɢɜɚɧɢɸ� ɢ� ɡɚɯɨɪɨɧɟɧɢɸ�
ɬɨɤɫɢɱɧɵɯ� ɩɪɨɦɵɲɥɟɧɧɵɯ� ɨɬɯɨɞɨɜ�� ɜ� ɫɥɭɱɚɟ� ɟɫɥɢ� ɩɨɥɢɝɨɧɵ� ɨɛɥɚɞɚɸɬ�
ɫɨɨɬɜɟɬɫɬɜɭɸɳɢɦɢ� ɬɟɯɧɨɥɨɝɢɹɦɢ� ɢ� ɨɛɨɪɭɞɨɜɚɧɢɟɦ� ɩɨ� ɨɛɟɫɩɟɱɟɧɢɸ�
ɩɟɪɟɜɨɞɚ� ɪɬɭɬɢ� ɢɥɢ� ɟɟ� ɫɨɟɞɢɧɟɧɢɣ� ɜ� ɦɚɥɨ� ɥɟɬɭɱɢɟ� ɢ� ɦɚɥɨɪɚɫɬɜɨɪɢɦɵɟ�
ɫɨɫɬɨɹɧɢɹ�� ɇɚɢɛɨɥɟɟ� ɫɟɪɶɟɡɧɵɦ� ɧɟɞɨɫɬɚɬɤɨɦ� ɬɚɤɢɯ� ɦɟɬɨɞɨɜ� ɹɜɥɹɟɬɫɹ�
ɧɟɨɛɯɨɞɢɦɨɫɬɶ� ɪɚɡɦɟɳɟɧɢɹ� ɩɨɥɭɱɟɧɧɵɯ� ɩɪɨɞɭɤɬɨɜ� ɩɟɪɟɪɚɛɨɬɤɢ� ɧɚ 
ɩɨɥɢɝɨɧɚɯ�� ɉɪɢ� ɷɬɨɦ� ɧɟ� ɢɫɤɥɸɱɚɟɬɫɹ� ɜɨɡɦɨɠɧɨɫɬɶ� ɡɚɝɪɹɡɧɟɧɢɹ�
ɨɤɪɭɠɚɸɳɟɣ� ɫɪɟɞɵ� ɩɪɢ� ɧɚɪɭɲɟɧɢɢ� ɩɪɚɜɢɥ� ɩɨ� ɪɚɡɦɟɳɟɧɢɸ� ɢ� ɯɪɚɧɟɧɢɸ�
ɨɩɚɫɧɵɯ�ɨɬɯɨɞɨɜ�ɧɚ�ɩɨɥɢɝɨɧɚɯ��ɨɬɧɨɫɹɳɢɯɫɹ�ɤ���ɤɥɚɫɫɭ�ɨɩɚɫɧɨɫɬɢ� 

ȼ� Ɋɨɫɫɢɢ� ɧɚ� ɞɚɧɧɵɣ� ɦɨɦɟɧɬ� ɞɥɹ� ɩɟɪɟɪɚɛɨɬɤɢ� ɪɬɭɬɶɫɨɞɟɪɠɚɳɢɯ�
ɨɬɯɨɞɨɜ� ɢɫɩɨɥɶɡɭɸɬɫɹ� ɜ� ɨɫɧɨɜɧɨɦ� ɭɫɬɚɧɨɜɤɢ� ɞɥɹ� ɬɟɪɦɢɱɟɫɤɨɣ�
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ɞɟɦɟɪɤɭɪɢɡɚɰɢɢ� ɬɢɩɚ� ɍɊɅ-�Ɇ� ɢ� ɍȾɆ-������ ɭɫɬɚɧɨɜɤɭ� ©ɗɤɨɬɪɨɦ-�ª, 
ɨɫɧɨɜɚɧɧɵɟ�ɧɚ�ɩɪɢɧɰɢɩɟ�ɪɚɡɪɭɲɟɧɢɹ�ɥɚɦɩ�ɢ�ɪɚɡɞɟɥɟɧɢɹ�ɢɯ�ɧɚ�ɤɨɦɩɨɧɟɧɬɵ�
ɫ�ɩɨɫɥɟɞɭɸɳɢɦ�ɪɚɡɞɟɥɶɧɵɦ�ɫɛɨɪɨɦ�� 

ɍɫɬɚɧɨɜɤɚ�©ɗɤɨɬɪɨɦ-�ª �ɪɚɡɪɚɛɨɬɚɧɚ�ɜ�����-ɯ�ɝɝ���ɩɪɟɞɧɚɡɧɚɱɟɧɚ�ɞɥɹ�
ɩɪɨɜɟɞɟɧɢɹ�ɩɟɪɟɪɚɛɨɬɤɢ�ɜɫɟɯ�ɜɢɞɨɜ�ɷɧɟɪɝɨɫɛɟɪɟɝɚɸɳɢɯ�ɥɚɦɩ��ɪɢɫɭɧɨɤ�� 

 

 

 

 

ɋɯɟɦɚ�ɭɫɬɪɨɣɫɬɜɚ�ɨɛɨɪɭɞɨɜɚɧɢɹ�©ɗɤɨɬɪɨɦ-�ª�ɢ�ɝɨɪɨɞɚ�Ɋɨɫɫɢɢ��ɜ ɤɨɬɨɪɵɯ�ɩɪɢɦɟɧɹɟɬɫɹ�
ɭɫɬɚɧɨɜɤɚ�©ɗɤɨɬɪɨɦ-�ª 

 
Ʌɚɦɩɵ� ɪɚɡɪɭɲɚɸɬɫɹ�� ɨɬɞɟɥɹɸɬɫɹ� ɫɬɟɤɥɹɧɧɵɣ� ɛɨɣ�� ɥɨɦ� ɱɟɪɧɵɯ� ɢ�

ɰɜɟɬɧɵɯ� ɦɟɬɚɥɥɨɜ� ɢ� ɪɬɭɬɶɫɨɞɟɪɠɚɳɢɣ� ɥɸɦɢɧɨɮɨɪ�� ȼɵɞɟɥɟɧɧɵɟ� ɜ�
ɩɪɨɰɟɫɫɟ� ɪɚɡɪɭɲɟɧɢɹ� ɤɨɦɩɨɧɟɧɬɵ� ɪɚɡɞɟɥɶɧɨ� ɫɨɛɢɪɚɸɬɫɹ� ɜ� ɬɪɚɧɫɩɨɪɬɧɵɟ�
ɬɟɯɧɨɥɨɝɢɱɟɫɤɢɟ�ɫɛɨɪɧɢɤɢ��Ɉɬɞɟɥɟɧɢɟ�ɥɸɦɢɧɨɮɨɪɚ�ɨɬ�ɫɬɟɤɥɚ�ɩɪɨɢɫɯɨɞɢɬ�
ɫ�ɩɨɦɨɳɶɸ�ɜɵɞɭɜɚɧɢɹ�ɜ�ɭɫɥɨɜɢɹɯ�ɜɢɛɪɚɰɢɢ��ɋɬɟɤɥɨ�ɩɨɫɬɭɩɚɟɬ�ɜ�ɛɭɧɤɟɪ��ɚ�
ɡɚɬɟɦ� ɜ� ɧɚɤɨɩɢɬɟɥɶ�� ɉɨɫɬɟɩɟɧɧɨ� ɩɪɨɢɫɯɨɞɢɬ� ɨɱɢɫɬɤɚ� ɜɨɡɞɭɯɚ�
ɝɚɡɨɨɱɢɫɬɧɵɦ� ɨɛɨɪɭɞɨɜɚɧɢɟɦ�� ɉɨɷɬɚɩɧɨ� ɜɨɡɞɭɯ� ɩɪɨɯɨɞɢɬ� ɰɢɤɥɨɧ��
ɪɭɤɚɜɧɵɣ�ɮɢɥɶɬɪ��ɤɚɫɫɟɬɧɵɣ�ɮɢɥɶɬɪ��ɩɪɨɢɡɜɨɞɫɬɜɟɧɧɵɣ�ɚɞɫɨɪɛɟɪ��ɰɟɯɨɜɨɣ�
ɚɞɫɨɪɛɟɪ�� ɫɚɧɢɬɚɪɧɵɣ� ɚɞɫɨɪɛɟɪ�� Ʌɸɦɢɧɨɮɨɪ� ɢ� ɞɪɭɝɢɟ� ɨɬɪɚɛɨɬɚɧɧɵɟ�
ɦɚɬɟɪɢɚɥɵ� ɫɦɟɲɢɜɚɸɬɫɹ� ɫ� ɰɟɦɟɧɬɨɦ� ɢ� ɜɨɞɧɵɦɢ� ɪɚɫɬɜɨɪɚɦɢ� ɨɬ�
ɞɟɦɟɪɤɭɪɢɡɚɰɢɢ� ɩɨɦɟɳɟɧɢɹ�� ɡɚɬɟɦ� ɨɛɪɚɛɚɬɵɜɚɟɬɫɹ� ɨɫɨɛɵɦɢ� ɜɟɳɟɫɬɜɚɦɢ��
ɤɨɬɨɪɵɟ� ɩɟɪɟɜɨɞɹɬ� ɛɨɥɶɲɭɸ� ɱɚɫɬɶ� ɪɬɭɬɢ� ɜ� ɫɭɥɶɮɢɞ� ɪɬɭɬɢ� ± ɧɚɢɛɨɥɟɟ�
ɭɫɬɨɣɱɢɜɭɸ� ɮɨɪɦɭ� ɪɬɭɬɢ�� ɋɦɟɫɶ� ɰɟɦɟɧɬ-ɥɸɦɢɧɨɮɨɪ� ɨɬɩɪɚɜɥɹɟɬɫɹ� ɧɚ�
ɩɪɟɞɩɪɢɹɬɢɹ� ɞɥɹ� ɩɨɥɭɱɟɧɢɹ� ɜɬɨɪɢɱɧɨɝɨ� ɫɵɪɶɹ� ɪɬɭɬɢ�� ɫɬɟɤɥɨ� ɧɚ�
ɫɬɪɨɢɬɟɥɶɧɵɟ� ɩɪɟɞɩɪɢɹɬɢɹ�� ɦɟɬɚɥɥɵ� ɢɫɩɨɥɶɡɭɸɬɫɹ� ɤɚɤ� ɜɬɨɪɫɵɪɶɟ�� Ɍɚɤɢɦ�
ɨɛɪɚɡɨɦ��ɞɚɧɧɚɹ�ɬɟɯɧɨɥɨɝɢɹ�ɩɨɡɜɨɥɹɟɬ�ɢɡɜɥɟɤɚɬɶ�ɢɡ�ɨɬɯɨɞɨɜ�ɥɚɦɩ�ɞɨ�����
ɪɬɭɬɢ�ɩɪɢ�ɷɬɨɦ�ɩɪɨɱɧɨ�ɟɟ�ɮɢɤɫɢɪɨɜɚɬɶ�ɞɥɹ�ɢɡɛɟɝɚɧɢɹ�ɩɨɬɟɪɶ� 

Ɉɬɟɱɟɫɬɜɟɧɧɵɟ� ɢ� ɡɚɪɭɛɟɠɧɵɟ� ɬɟɯɧɨɥɨɝɢɢ� ɩɨ� ɞɟɦɟɪɤɭɪɢɡɚɰɢɢ�
ɨɫɧɨɜɚɧɵ� ɧɚ� ɬɪɟɯ� ɩɪɢɧɰɢɩɚɯ�� ɩɨɥɧɵɣ� ɨɬɤɚɡ� ɨɬ� ɜɵɫɨɤɨɬɟɦɩɟɪɚɬɭɪɧɵɯ� ɢ�
ɠɢɞɤɢɯ� ɬɟɯɧɨɥɨɝɢɣ�� ɩɪɢ� ɤɨɬɨɪɨɦ� ɧɟ� ɨɛɪɚɡɭɟɬɫɹ� ɜɵɛɪɨɫɨɜ� ɢ� ɫɬɨɤɨɜ� ɜ�
ɨɤɪɭɠɚɸɳɭɸ� ɫɪɟɞɭ� ɢ� ɢɫɤɥɸɱɚɟɬ� ɜɨɡɦɨɠɧɨɫɬɶ� ɜɬɨɪɢɱɧɨɝɨ� ɡɚɝɪɹɡɧɟɧɢɹ�
ɪɬɭɬɶɸ� ɢ� ɞɪɭɝɢɦɢ� ɜɟɳɟɫɬɜɚɦɢ�� ɩɨɥɭɱɟɧɢɟ� ɧɚɢɦɟɧɶɲɟɝɨ� ɱɢɫɥɚ� ɜɢɞɨɜ�
ɤɨɧɟɱɧɨɝɨ� ɩɪɨɞɭɤɬɚ� ɞɥɹ� ɫɧɢɠɟɧɢɹ� ɤɨɥɢɱɟɫɬɜɚ� ɨɫɬɚɬɤɨɜ� ɪɬɭɬɢ� ɧɚ� ɞɪɭɝɢɯ�
ɤɨɦɩɨɧɟɧɬɚɯ�� ɨɬɞɟɥɟɧɢɟ� ɥɸɦɢɧɨɮɨɪɚ� ɜ� ɨɬɞɟɥɶɧɨɟ� ɫɵɪɶɟ� ɞɥɹ� ɩɨɥɭɱɟɧɢɹ�
ɜɬɨɪɢɱɧɨɣ�ɪɬɭɬɢ� 
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ɋɭɳɟɫɬɜɟɧɧɵɦ� ɨɬɥɢɱɢɟɦ� ɧɟɤɨɬɨɪɵɯ� ɡɚɪɭɛɟɠɧɵɯ� ɭɫɬɚɧɨɜɨɤ� ɨɬ�
ɪɨɫɫɢɣɫɤɢɯ� ɹɜɥɹɟɬɫɹ� ɭɜɟɥɢɱɟɧɢɟ� ɜɵɯɨɞɚ� ɪɬɭɬɢ� ɢ� ɛɨɥɟɟ� ɛɟɡɨɩɚɫɧɵɟ�
ɬɟɯɧɨɥɨɝɢɢ� ɭɬɢɥɢɡɚɰɢɢ� ɪɬɭɬɶɫɨɞɟɪɠɚɳɢɯ� ɨɬɯɨɞɨɜ�� ɇɚɩɪɢɦɟɪ�� ɒɜɟɞɫɤɚɹ�
ɮɢɪɦɚ� ©057� V\VWHPª� ɩɪɟɞɥɚɝɚɟɬ� ɬɟɯɧɨɥɨɝɢɸ� ɩɟɪɟɪɚɛɨɬɤɢ�
ɥɸɦɢɧɢɫɰɟɧɬɧɵɯ� ɥɚɦɩ�� ɫ� ɞɨɩɨɥɧɢɬɟɥɶɧɨɣ� ɨɛɪɚɛɨɬɤɨɣ� ɥɸɦɢɧɨɮɨɪɚ�
ɪɟɤɭɩɟɪɢɪɨɜɚɧɧɨɝɨ� ɜ� ɪɬɭɬɶ� ɫ� ɜɵɯɨɞɨɦ� ɞɨ� �������� Ɋɚɡɪɚɛɨɬɤɢ�
ɚɦɟɪɢɤɚɧɫɤɨɣ� ɮɢɪɦɵ� ©'<7(.ª�� ɩɨ� ɩɪɢɧɰɢɩɭ� ɪɚɛɨɬɵ� ɫɯɨɠɚ� ɫ� ©057�
V\VWHPª� ɢ� 
©ɗɤɨɬɪɨɦ-�ª�� Ɉɬɥɢɱɢɟɦ� ɹɜɥɹɟɬɫɹ� ɞɨɩɨɥɧɢɬɟɥɶɧɚɹ� ɩɟɪɟɪɚɛɨɬɤɚ�
ɥɸɦɢɧɨɮɨɪɚ� ɫ� ɩɨɥɭɱɟɧɢɟɦ� ɜɬɨɪɢɱɧɨɣ� ɪɬɭɬɢ�� ȼɵɞɟɥɹɟɦɵɣ� ɜɨɡɞɭɯ�
ɩɨɞɜɟɪɝɚɟɬɫɹ�ɦɧɨɝɨɫɬɭɩɟɧɱɚɬɨɣ�ɨɱɢɫɬɤɟ��ɚ�ɫɢɫɬɟɦɚ�ɪɟɰɢɪɤɭɥɹɰɢɢ�ɭɫɥɨɜɢɣ�
ɜɚɤɭɭɦɚ� ɩɨɡɜɨɥɹɟɬ� ɫɜɟɫɬɢ� ɤ� ɦɢɧɢɦɭɦɭ� ɤɨɥɢɱɟɫɬɜɨ� ɜɨɡɞɭɯɚ� ɜ� ɪɚɛɨɱɟɦ�
ɩɪɨɰɟɫɫɨɪɟ��Ɍɚɤɚɹ�ɭɫɬɚɧɨɜɤɚ�ɫɱɢɬɚɟɬɫɹ�ɨɞɧɨɣ�ɢɡ�ɫɚɦɵɯ�ɛɟɡɨɩɚɫɧɵɯ� 

 
Ɂɚɤɥɸɱɟɧɢɟ 

Ɋɚɫɫɦɨɬɪɟɧɵ� ɨɫɧɨɜɧɵɟ� ɬɟɯɧɨɥɨɝɢɢ� ɩɟɪɟɪɚɛɨɬɤɢ� ɪɬɭɬɶɫɨɞɟɪɠɚɳɢɯ�
ɨɬɯɨɞɨɜ�� ɤɨɬɨɪɵɟ� ɢɦɟɸɬ� ɫɜɨɢ� ɞɨɫɬɨɢɧɫɬɜɚ� ɢ� ɧɟɞɨɫɬɚɬɤɢ�� ɍɫɬɚɧɨɜɥɟɧɵ�
ɩɪɟɢɦɭɳɟɫɬɜɚ�ɢ�ɧɟɞɨɫɬɚɬɤɢ�ɬɟɯɧɨɥɨɝɢɣ�ɩɨ�ɩɟɪɟɪɚɛɨɬɤɟ�ɪɬɭɬɶɫɨɞɟɪɠɚɳɢɯ�
ɨɬɯɨɞɨɜ��ɉɨɤɚɡɚɧɨ��ɱɬɨ�ɬɟɯɧɨɥɨɝɢɢ��ɨɫɧɨɜɚɧɧɵɟ�ɧɚ�ɬɟɪɦɢɱɟɫɤɨɣ�ɨɛɪɚɛɨɬɤɟ�
ɨɬɯɨɞɨɜ�� ɫɨɞɟɪɠɚɳɢɯ� ɪɬɭɬɶ�� ɩɪɢ� ɪɚɡɞɟɥɟɧɢɢ� ɩɪɨɞɭɤɬɨɜ� ɜ� ɩɪɨɰɟɫɫɟ�
ɞɟɦɟɪɤɭɪɢɡɚɰɢɢ� ɢɦɟɸɬ� ɨɬɧɨɫɢɬɟɥɶɧɭɸ� ɞɟɲɟɜɢɡɧɭ�� ɧɨ� ɨɛɪɚɡɭɸɬ� ɦɧɨɝɨ�
ɤɨɧɟɱɧɵɯ�ɩɪɨɞɭɤɬɨɜ�ɨɛɟɡɜɪɟɠɢɜɚɧɢɹ��ɤɨɬɨɪɵɟ�ɩɨɞɥɟɠɚɬ�ɤ�ɡɚɯɨɪɨɧɟɧɢɸ�ɧɚ�
ɩɨɥɢɝɨɧɚɯ�� 

ɍɫɬɚɧɨɜɥɟɧɵ� ɧɚɢɛɨɥɟɟ� ɩɟɪɟɞɨɜɵɟ� ɬɟɯɧɨɥɨɝɢɢ� ɩɨ� ɩɟɪɟɪɚɛɨɬɤɟ�
ɪɬɭɬɶɫɨɞɟɪɠɚɳɢɯ� ɨɬɯɨɞɨɜ�� Ɍɟɯɧɨɥɨɝɢɢ�� ɢɫɩɨɥɶɡɭɸɳɢɟ� ɜ� ɫɜɨɟɣ� ɨɫɧɨɜɟ�
ɦɟɬɨɞɵ� ©ɫɭɯɢɯ� ɢ� ɯɨɥɨɞɧɵɯª� ɫɩɨɫɨɛɨɜ� ɩɟɪɟɪɚɛɨɬɤɢ� ɪɬɭɬɶɫɨɞɟɪɠɚɳɢɯ�
ɨɬɯɨɞɨɜ�ɩɨ�ɩɪɟɢɦɭɳɟɫɬɜɚɦ� ɨɩɟɪɟɠɚɸɬ� ɬɟɪɦɢɱɟɫɤɢɟ� ɡɚ� ɫɱɟɬ�� ɨɛɪɚɡɨɜɚɧɢɹ�
ɦɚɥɨɝɨ� ɤɨɥɢɱɟɫɬɜɚ� ɤɨɧɟɱɧɵɯ� ɩɪɨɞɭɤɬɨɜ� �ɨɬ� �� ɞɨ� �� ɧɚɢɦɟɧɨɜɚɧɢɣ���
ɜɨɡɦɨɠɧɨɫɬɢ�ɦɚɤɫɢɦɚɥɶɧɨ�ɤɨɧɰɟɧɬɪɢɪɨɜɚɬɶ�ɪɬɭɬɶ�ɜ�ɨɞɧɨɦ�ɢɡ�ɤɨɦɩɨɧɟɧɬɨɜ�
�ɥɸɦɢɧɨɮɨɪ��� ɜɨɡɦɨɠɧɨɫɬɢ� ɩɨɥɭɱɟɧɢɹ� ɢɡ� ɥɸɦɢɧɨɮɨɪɚ� ɜɬɨɪɢɱɧɨɣ� ɪɬɭɬɢ��
ɦɚɪɤɢ���������ɩɨɥɧɨɝɨ�ɨɬɫɭɬɫɬɜɢɹ�ɬɟɯɧɨɥɨɝɢɱɟɫɤɢɯ�ɜɵɛɪɨɫɨɜ�ɜ�ɚɬɦɨɫɮɟɪɭ�
ɢ�ɫɛɪɨɫɨɜ�ɜ�ɫɬɨɱɧɵɟ�ɜɨɞɵ� 

 
Ʌɢɬɟɪɚɬɭɪɚ 

 
��� Ɇɢɧɚɦɚɬɫɤɚɹ� ɤɨɧɜɟɧɰɢɹ� ɨ� ɪɬɭɬɢ� >ɗɥɟɤɬɪɨɧɧɵɣ� ɪɟɫɭɪɫ@�

https://www.mercuryconvention.org/en Ⱦɚɬɚ�ɨɛɪɚɳɟɧɢɹ�����������ɝ� 
��� ɉɪɨɢɡɜɨɞɫɬɜɨ� ɰɟɦɟɧɬɚ�� ɂɧɮɨɪɦɚɰɢɨɧɧɨ-ɬɟɯɧɢɱɟɫɤɢɣ� ɫɩɪɚɜɨɱɧɢɤ� ɩɨ�

ɧɚɢɥɭɱɲɢɦ�ɞɨɫɬɭɩɧɵɦ ɬɟɯɧɨɥɨɝɢɹɦ�ɂɌɋ�-������Ɇɨɫɤɜɚ�Ȼɸɪɨ�ɇȾɌ����� 
���ȿɮɢɦɨɜɚ�ɇ�ȼ��Ɋɬɭɬɶ��ɨɩɚɫɧɨɫɬɶ�ɪɟɚɥɶɧɚɹ�ɢ�ɦɧɢɦɚɹ���ɇ�ȼ��ȿɮɢɦɨɜɚ��-ɂɪɤɭɬɫɤ��

2001-���ɫ� 
4. G. Wilkinson. Comprehensive organometallic chemistry/ G. Wilkinson, v. 2, Oxf., 

1982, p. 864-69. 
���Ɋɨɫɫɢɣɫɤɚɹ�Ɏɟɞɟɪɚɰɢɹ��ɉɪɚɜɢɬɟɥɶɫɬɜɨ��ɉɨɫɬɚɧɨɜɥɟɧɢɟ�ɉɪɚɜɢɬɟɥɶɫɬɜɚ�ɊɎ�ɨɬ�

����������ɝ��ʋ� ���� ©Ɉɛ� ɭɬɜɟɪɠɞɟɧɢɢ� ɉɪɚɜɢɥ� ɨɛɪɚɳɟɧɢɹ� ɫ� ɨɬɯɨɞɚɦɢ� ɩɪɨɢɡɜɨɞɫɬɜɚ� ɢ�

https://www.mercuryconvention.org/en
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ɩɨɬɪɟɛɥɟɧɢɹ� ɜ� ɱɚɫɬɢ� ɨɫɜɟɬɢɬɟɥɶɧɵɯ� ɭɫɬɪɨɣɫɬɜ�� ɷɥɟɤɬɪɢɱɟɫɤɢɯ� ɥɚɦɩ�� ɧɟɧɚɞɥɟɠɚɳɢɟ�
ɫɛɨɪ�� ɧɚɤɨɩɥɟɧɢɟ�� ɢɫɩɨɥɶɡɨɜɚɧɢɟ�� ɨɛɟɡɜɪɟɠɢɜɚɧɢɟ�� ɬɪɚɧɫɩɨɪɬɢɪɨɜɚɧɢɟ� ɢ� ɪɚɡɦɟɳɟɧɢɟ�
ɤɨɬɨɪɵɯ�ɦɨɠɟɬ�ɩɨɜɥɟɱɶ�ɩɪɢɱɢɧɟɧɢɟ�ɜɪɟɞɚ�ɠɢɡɧɢ��ɡɞɨɪɨɜɶɸ�ɝɪɚɠɞɚɧ��ɜɪɟɞɚ�ɠɢɜɨɬɧɵɦ��
ɪɚɫɬɟɧɢɹɦ�ɢ�ɨɤɪɭɠɚɸɳɟɣ�ɫɪɟɞɟª� 

���Ɋɨɫɫɢɣɫɤɚɹ�Ɏɟɞɟɪɚɰɢɹ��ɉɪɚɜɢɬɟɥɶɫɬɜɨ��ɉɪɢɤɚɡ�ɆɉɊ�ɊɎ�ɨɬ�����������ɝ��ʋ�����
©Ɉɛ� ɭɬɜɟɪɠɞɟɧɢɢ� Ɏɟɞɟɪɚɥɶɧɨɝɨ� ɤɥɚɫɫɢɮɢɤɚɰɢɨɧɧɨɝɨ� ɤɚɬɚɥɨɝɚ� ɨɬɯɨɞɨɜª� �ɪɟɞ�� ɨɬ�
����������ɝ�� 

��� ɋɩɨɫɨɛɵ� ɭɬɢɥɢɡɚɰɢɢ� ɪɬɭɬɢ�� ɧɨɜɵɟ� ɪɟɲɟɧɢɹ�� >ɗɥɟɤɬɪɨɧɧɵɣ� ɪɟɫɭɪɫ@��
http://www.ecowaste.su/doc/126-2010-10-21-17-38-18 Ⱦɚɬɚ�ɨɛɪɚɳɟɧɢɹ�����������ɝ� 

��� ɋɩɨɫɨɛɵ� ɭɬɢɥɢɡɚɰɢɢ� ɪɬɭɬɢ�� ɧɨɜɵɟ� ɪɟɲɟɧɢɹ�� >ɗɥɟɤɬɪɨɧɧɵɣ� ɪɟɫɭɪɫ@��
http://www.ecowaste.su/doc/126-2010-10-21-17-38-18 Ⱦɚɬɚ�ɨɛɪɚɳɟɧɢɹ�����������ɝ� 

��� Ɉɤɚɬɵɣ� ȼ�Ƚ��� ɋɩɢɪɶɤɨɜ� ȼ�ɋ��� Ɉɤɚɬɵɣ ȼ�ȼ�� ɋɩɨɫɨɛ� ɨɛɟɡɜɪɟɠɢɜɚɧɢɹ�
ɪɬɭɬɶɫɨɞɟɪɠɚɳɢɯ�ɨɬɯɨɞɨɜ����ɉɚɬɟɧɬ�Ɋɨɫɫɢɢ����������������Ȼɸɥ��ʋ��� 
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ɊȺɁɊȺȻɈɌɄȺ�ɋɏȿɆɕ�ɈɑɂɋɌɇɕɏ�ɋɈɈɊɍɀȿɇɂɃ� 
ȾɅə�ɉɈɋȿɅɄȺ�ȽɈɊɈȾɋɄɈȽɈ�ɌɂɉȺ 

 
ȼ� ɫɬɚɬɶɟ� ɩɪɟɞɥɨɠɟɧɚ� ɦɨɞɟɪɧɢɡɚɰɢɹ� ɫɯɟɦɚ� ɨɱɢɫɬɤɢ� ɫɬɨɱɧɵɯ� ɜɨɞ� ɩɨɫɟɥɤɚ�

ɝɨɪɨɞɫɤɨɝɨ�ɬɢɩɚ� 
Ʉɥɸɱɟɜɵɟ�ɫɥɨɜɚ��ɨɱɢɫɬɤɚ��ɫɬɨɱɧɚɹ�ɜɨɞɵ��ɨɱɢɫɬɧɵɟ�ɫɨɨɪɭɠɟɧɢɹ��ɡɚɝɪɹɡɧɟɧɢɹ�� 
 
ɇɚ� ɫɟɝɨɞɧɹɲɧɢɣ� ɞɟɧɶ� ɜ� ɦɚɥɵɯ� ɧɚɫɟɥɟɧɧɵɯ� ɩɭɧɤɬɚɯ� Ɋɨɫɫɢɣɫɤɨɣ�

Ɏɟɞɟɪɚɰɢɢ� ɜɫɟ� ɛɨɥɟɟ� ɚɤɬɭɚɥɶɧɨɣ� ɫɬɚɧɨɜɢɬɫɹ� ɨɬɫɭɬɫɬɜɢɟ� ɩɨɥɧɨɰɟɧɧɨɣ�
ɨɱɢɫɬɤɢ� ɫɬɨɱɧɵɯ� ɜɨɞ�� Ƚɥɚɜɧɨɣ� ɩɪɢɱɢɧɨɣ� ɫɧɢɠɟɧɢɹ� ɤɚɱɟɫɬɜɚ� ɩɪɨɰɟɫɫɚ�
ɹɜɥɹɟɬɫɹ ɜɨɡɪɚɫɬ�ɨɱɢɫɬɧɵɯ�ɫɨɨɪɭɠɟɧɢɣ��Ȼɨɥɶɲɢɧɫɬɜɨ�ɢɡ�ɧɢɯ�ɩɨɫɬɪɨɟɧɵ�ɜ�
80-ɟ�ɝɨɞɵ�ɩɪɨɲɥɨɝɨ�ɜɟɤɚ��ɧɚɯɨɞɹɬɫɹ�ɩɪɚɤɬɢɱɟɫɤɢ ɜ�ɚɜɚɪɢɣɧɨɦ�ɫɨɫɬɨɹɧɢɢ. 
Ɇɧɨɝɢɟ� ɩɨɱɬɢ� ɧɚ� ���� ɜɵɪɚɛɨɬɚɥɢ� ɫɜɨɣ� ɪɟɫɭɪɫ�� ɬɚɤ� ɤɚɤ ɫɨ� ɜɪɟɦɟɧɢ� ɢɯ�
ɦɨɧɬɚɠɚ� ɩɪɨɲɥɢ� ɞɟɫɹɬɢɥɟɬɢɹ. ȼ� ɬɚɤɨɦ� ɫɨɫɬɨɹɧɢɢ� ɨɧɢ� ɧɟ� ɨɛɟɫɩɟɱɢɜɚɸɬ�
ɷɮɮɟɤɬɢɜɧɭɸ�ɨɱɢɫɬɤɭ�ɞɥɹ�ɫɛɪɨɫɚ�ɜ�ɜɨɞɨɟɦ�>�]. 

ɐɟɥɶɸ� ɢɫɫɥɟɞɨɜɚɧɢɹ� ɹɜɥɹɟɬɫɹ� ɪɚɡɪɚɛɨɬɤɚ� ɢ� ɦɨɞɟɪɧɢɡɚɰɢɹ�
ɬɟɯɧɨɥɨɝɢɱɟɫɤɨɣ� ɫɯɟɦɵ� ɨɱɢɫɬɤɢ� ɫɬɨɱɧɵɯ� ɜɨɞ� ɧɚ� ɩɪɢɦɟɪɟ� ɩɨɫɟɥɤɚ�
ɝɨɪɨɞɫɤɨɝɨ�ɬɢɩɚ�ɉɟɧɡɟɧɫɤɨɣ�ɨɛɥɚɫɬɢ� 

Ɉɱɢɫɬɧɵɟ� ɫɨɨɪɭɠɟɧɢɹ� ɛɢɨɥɨɝɢɱɟɫɤɨɣ� ɨɱɢɫɬɤɢ� ɜ� ɜɵɛɪɚɧɧɨɦ�
ɧɚɫɟɥɟɧɧɨɦ�ɩɭɧɤɬɟ�ɷɤɫɩɥɭɚɬɢɪɭɸɬɫɹ�ɫ������ɝ��ɂɦɟɸɬ�ɩɪɨɢɡɜɨɞɢɬɟɥɶɧɨɫɬɶ�
���� ɦ3�ɫɭɬ�� ɋɮɟɪɚ� ɢɫɩɨɥɶɡɨɜɚɧɢɹ� ɹɜɥɹɟɬɫɹ� ɨɱɟɧɶ� ɭɡɤɨɣ�� ɨɝɪɚɧɢɱɢɜɚɟɬɫɹ�
ɫɟɤɬɨɪɨɦ� ɠɢɥɨɣ� ɡɚɫɬɪɨɣɤɢ�� ɜ� ɤɨɬɨɪɨɦ� ɨɬɫɭɬɫɬɜɭɸɬ� ɤɚɧɚɥɢɡɚɰɢɨɧɧɵɟ�
ɫɨɨɪɭɠɟɧɢɹ��Ⱦɥɹ�ɧɚɤɨɩɥɟɧɢɹ�ɛɵɬɨɜɵɯ�ɫɬɨɱɧɵɯ�ɜɨɞ�ɧɚɫɟɥɟɧɢɟ�ɢɫɩɨɥɶɡɭɟɬ�
ɜɵɝɪɟɛɧɵɟ�ɹɦɵ��ɉɨ�ɦɟɪɟ�ɧɟɨɛɯɨɞɢɦɨɫɬɢ�ɱɚɫɬɶ�ɫɬɨɱɧɵɯ�ɜɨɞ�ɭɬɢɥɢɡɢɪɭɸɬ��
ɪɚɡɦɟɳɚɹ� ɜ� ɫɟɬɢ� ɨɜɪɚɝɨɜ�� ɧɚ� ɩɨɜɟɪɯɧɨɫɬɢ� ɪɟɥɶɟɮɚ�� ɗɬɨ� ɨɬɪɢɰɚɬɟɥɶɧɨ�
ɫɤɚɡɵɜɚɟɬɫɹ�ɧɚ�ɷɤɨɥɨɝɢɱɟɫɤɨɣ�ɫɢɬɭɚɰɢɢ�ɨɤɪɭɠɚɸɳɟɣ�ɦɟɫɬɧɨɫɬɢ�[2]. 

http://www.ecowaste.su/doc/126-2010-10-21-17-38-18
http://www.ecowaste.su/doc/126-2010-10-21-17-38-18
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ɋɢɫɬɟɦɚ� ɨɱɢɫɬɤɢ� ɫɨɫɬɨɢɬ� ɢɡ� ɫɥɟɞɭɸɳɢɯ� ɫɨɨɪɭɠɟɧɢɣ�� ɚɷɪɨɬɟɧɤɢ�
ɩɪɨɞɥɟɧɧɨɣ�ɚɷɪɚɰɢɢ��ɜɬɨɪɢɱɧɵɟ�ɜɟɪɬɢɤɚɥɶɧɵɟ�ɨɬɫɬɨɣɧɢɤɢ��ɛɢɨɥɨɝɢɱɟɫɤɢɟ�
ɩɪɭɞɵ��ɢɥɨɜɵɟ�ɩɥɨɳɚɞɤɢ��ɜɨɡɞɭɯɨɞɭɜɧɚɹ�ɫɬɚɧɰɢɹ��ɯɥɨɪɚɬɨɪɧɚɹ. 

Ⱥɧɚɥɢɡ�ɫɬɨɱɧɵɯ�ɜɨɞ�ɜ�ɧɚɫɟɥɟɧɧɨɦ�ɩɭɧɤɬɟ�ɜɵɹɜɢɥ�ɩɪɟɜɵɲɟɧɢɟ�ɧɨɪɦ�
ɫɛɪɨɫɚ� ɩɨ� ɤɨɥɢɱɟɫɬɜɭ� ɚɡɨɬɫɨɞɟɪɠɚɳɢɯ� ɫɨɟɞɢɧɟɧɢɣ�� ɧɟɮɬɟɩɪɨɞɭɤɬɨɜ��
ɫɢɧɬɟɬɢɱɟɫɤɢɯ� ɩɨɜɟɪɯɧɨɫɬɧɨ-ɚɤɬɢɜɧɵɯ� ɜɟɳɟɫɬɜ� ɢ� ɧɟɤɨɬɨɪɵɯ� ɦɟɬɚɥɥɨɜ��
ɗɬɨ�ɩɨɡɜɨɥɹɟɬ�ɫɞɟɥɚɬɶ�ɜɵɜɨɞ�ɨ�ɬɨɦ��ɱɬɨ�ɢɦɟɸɳɢɟɫɹ�ɨɱɢɫɬɧɵɟ�ɫɨɨɪɭɠɟɧɢɹ�
ɧɟ�ɫɩɪɚɜɥɹɸɬɫɹ�ɫɨ�ɫɜɨɟɣ�ɡɚɞɚɱɟɣ� 

ȼɵɯɨɞɨɦ� ɢɡ� ɫɥɨɠɢɜɲɟɣɫɹ� ɫɢɬɭɚɰɢɢ� ɦɨɠɟɬ� ɫɬɚɬɶ� ɩɨɷɬɚɩɧɨɟ�
ɭɫɨɜɟɪɲɟɧɫɬɜɨɜɚɧɢɟ�ɫɢɫɬɟɦɵ�ɨɱɢɫɬɧɵɯ�ɫɨɨɪɭɠɟɧɢɣ��ɡɚɤɥɸɱɚɸɳɟɟɫɹ�ɜ�ɢɯ�
ɪɟɤɨɧɫɬɪɭɤɰɢɢ�ɢ�ɦɨɞɟɪɧɢɡɚɰɢɢ. 

ɋ�ɷɬɨɣ�ɰɟɥɶɸ�ɧɟɨɛɯɨɞɢɦɨ�ɩɨɜɵɲɟɧɢɟ�ɩɪɨɢɡɜɨɞɢɬɟɥɶɧɨɫɬɢ�ɨɱɢɫɬɧɵɯ�
ɫɨɨɪɭɠɟɧɢɣ� ɞɨ� ����� ɦ3�ɫɭɬ�� Ɇɨɞɟɪɧɢɡɚɰɢɹ� ɢɦɟɸɳɢɯɫɹ� ɨɱɢɫɬɧɵɯ�
ɫɨɨɪɭɠɟɧɢɣ� ɩɨɞɪɚɡɭɦɟɜɚɟɬ�� ɤɪɨɦɟ� ɬɨɝɨ�� ɜɨɡɜɟɞɟɧɢɟ� ɞɨɩɨɥɧɢɬɟɥɶɧɵɯ�
ɬɟɯɧɢɱɟɫɤɢɯ�ɨɛɴɟɤɬɨɜ��ɩɪɢɟɦɧɨɣ�ɤɚɦɟɪɵ��ɩɟɫɤɨɥɨɜɤɢ��ɜɨɞɨɢɡɦɟɪɢɬɟɥɶɧɨɝɨ 
ɥɨɬɤɚ�� ɚɷɪɨɬɟɧɤɚ� ɩɪɨɞɥɟɧɧɨɣ� ɚɷɪɚɰɢɢ�� ɛɢɨɥɨɝɢɱɟɫɤɨɝɨ� ɩɪɭɞɚ�� ɩɥɨɳɚɞɨɤ�
ɤɨɦɩɨɫɬɢɪɨɜɚɧɢɹ��ɢɥɨɜɵɯ�ɩɥɨɳɚɞɨɤ� 

Ɇɨɞɟɪɧɢɡɢɪɨɜɚɧɧɚɹ� ɫɢɫɬɟɦɚ� ɨɱɢɫɬɧɵɯ� ɫɨɨɪɭɠɟɧɢɣ� ɢɡɨɛɪɚɠɟɧɚ� ɧɚ�
ɪɢɫɭɧɤɟ� 

 
Ɇɨɞɟɪɧɢɡɢɪɨɜɚɧɧɚɹ�ɫɯɟɦɚ�ɨɱɢɫɬɤɢ�ɫɬɨɱɧɵɯ�ɜɨɞ 

 
Ɋɟɤɨɧɫɬɪɭɢɪɨɜɚɧɧɚɹ� ɫɯɟɦɚ� ɨɱɢɫɬɤɢ� ɫɬɨɱɧɵɯ� ɜɨɞ� ɢɦɟɟɬ� ɛɨɥɶɲɟɟ�

ɤɨɥɢɱɟɫɬɜɨ�ɷɬɚɩɨɜ�ɩɨ�ɫɪɚɜɧɟɧɢɸ�ɫ�ɭɫɬɚɪɟɜɲɢɦɢ�ɫɨɨɪɭɠɟɧɢɹɦɢ� 
ɉɟɪɜɨɧɚɱɚɥɶɧɨ� ɫɬɨɤɢ� ɩɨɩɚɞɚɸɬ� ɜ� ɩɪɢɟɦɧɭɸ� ɤɚɦɟɪɭ�� ɩɨɫɥɟ� ɱɟɝɨ�

ɧɚɩɪɚɜɥɹɸɬɫɹ�ɧɚ�ɪɟɲɟɬɤɢ�ɢ�ɩɟɫɤɨɥɨɜɤɢ��Ⱦɚɧɧɵɣ�ɷɬɚɩ�ɹɜɥɹɟɬɫɹ�ɩɪɨɰɟɫɫɨɦ�
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ɝɪɭɛɨɣ� ɮɢɥɶɬɪɚɰɢɢ�� ɛɥɚɝɨɞɚɪɹ� ɤɨɬɨɪɨɦɭ� ɢɡ� ɫɬɨɱɧɵɯ� ɜɨɞ� ɭɞɚɥɹɸɬɫɹ�
ɤɪɭɩɧɵɟ� ɷɥɟɦɟɧɬɵ� �ɜɟɬɨɲɶ�� ɨɬɯɨɞɵ� ɫɬɪɨɢɬɟɥɶɫɬɜɚ�� ɩɨɥɢɷɬɢɥɟɧ� ɢ� ɞɪ����
Ȼɨɥɟɟ� ɦɟɥɤɢɟ� ɦɢɧɟɪɚɥɶɧɵɟ� ɩɪɢɦɟɫɢ� ɜ� ɜɢɞɟ� ɩɟɫɤɚ� ɡɚɞɟɪɠɢɜɚɸɬɫɹ� ɜ�
ɩɟɫɤɨɥɨɜɤɚɯ�� ɇɚɤɨɩɥɟɧɧɵɣ� ɩɟɫɨɤ� ɭɬɢɥɢɡɢɪɭɟɬɫɹ� ɧɚ� ɫɩɟɰɢɚɥɶɧɵɯ�
ɩɥɨɳɚɞɤɚɯ�� 

Ⱦɚɥɟɟ� ɦɟɯɚɧɢɱɟɫɤɢ� ɨɱɢɳɟɧɧɚɹ� ɜɨɞɚ� ɧɚɩɪɚɜɥɹɟɬɫɹ� ɜ�
ɜɨɞɨɢɡɦɟɪɢɬɟɥɶɧɵɣ�ɥɨɬɨɤ�[2,3].  

ɋɥɟɞɭɸɳɢɦ� ɷɬɚɩɨɦ� ɨɱɢɫɬɤɢ� ɜɵɫɬɭɩɚɸɬ� ɚɷɪɨɬɟɧɤɢ� ɞɥɹ�
ɛɢɨɥɨɝɢɱɟɫɤɨɣ� ɨɱɢɫɬɤɢ� ɫɬɨɱɧɵɯ� ɜɨɞ� ɫ� ɩɧɟɜɦɚɬɢɱɟɫɤɨɣ� ɚɷɪɚɰɢɟɣ� ɢ� ɫɨ�
ɫɬɚɛɢɥɢɡɚɰɢɟɣ� ɢɡɛɵɬɨɱɧɨɝɨ� ɚɤɬɢɜɧɨɝɨ� ɢɥɚ�� ɂɡɛɵɬɨɱɧɵɣ� ɚɤɬɢɜɧɵɣ� ɢɥ�
ɧɚɩɪɚɜɥɹɟɬɫɹ�ɧɚ�ɢɥɨɜɵɟ�ɩɥɨɳɚɞɤɢ��Ⱦɥɹ�ɨɛɟɡɡɚɪɚɠɢɜɚɧɢɹ�ɢ�ɫɨɤɪɚɳɟɧɢɹ�ɟɝɨ�
ɨɛɴɟɦɚ�ɜ�ɫɢɫɬɟɦɟ�ɩɪɟɞɭɫɦɨɬɪɟɧɵ�ɩɥɨɳɚɞɤɢ�ɤɨɦɩɨɫɬɢɪɨɜɚɧɢɹ�ɢɥɚ�� 

ɇɟɨɛɯɨɞɢɦɨɟ� ɨɛɟɡɡɚɪɚɠɢɜɚɧɢɟ� ɫɬɨɱɧɨɣ� ɜɨɞɵ� ɚɤɬɢɜɧɵɦ� ɯɥɨɪɨɦ�
ɨɫɭɳɟɫɬɜɥɹɟɬɫɹ�ɜ�ɯɥɨɪɚɬɨɪɧɨɣ�ɧɚ�ɜɵɯɨɞɟ�ɢɡ�ɚɷɪɨɬɟɧɤɨɜ��Ⱦɨɨɱɢɫɬɤɚ�ɫɬɨɤɨɜ�
ɩɪɨɢɫɯɨɞɢɬ� ɜ� ɛɢɨɩɪɭɞɚɯ�� ɤɭɞɚ� ɨɧɚ� ɩɨɩɚɞɚɟɬ� ɫɚɦɨɬɟɤɨɦ� ɢ� ɨɬɫɬɚɢɜɚɟɬɫɹ� ɜ�
ɬɟɱɟɧɢɟ� �� ɫɭɬɨɤ�� Ȼɢɨɥɨɝɢɱɟɫɤɢɣ ɩɪɭɞ ɢɦɟɟɬ ɢɫɤɭɫɫɬɜɟɧɧɭɸ ɚɷɪɚɰɢɸ�� ɟɝɨ 
ɟɦɤɨɫɬɶ ɫɨɫɬɚɜɥɹɟɬ �����ɦ3. 

ɉɨɫɥɟɞɧɢɣ�ɷɬɚɩ�ɨɱɢɫɬɤɢ�± ɛɨɬɚɧɢɱɟɫɤɢɟ�ɩɥɨɳɚɞɤɢ�ɢɥɢ�ɛɢɨɩɥɚɬɨ��ɝɞɟ�
ɫ� ɩɨɦɨɳɶɸ� ɜɵɫɲɟɣ� ɜɨɞɧɨɣ� ɪɚɫɬɢɬɟɥɶɧɨɫɬɢ� �ȼȼɊ�� ɫɬɨɱɧɵɟ� ɜɨɞɵ�
ɩɨɞɜɟɪɝɚɸɬɫɹ� ɡɚɜɟɪɲɚɸɳɟɣ� ɨɱɢɫɬɤɟ�� ȼȼɊ� ɨɤɢɫɥɹɟɬ ɨɪɝɚɧɢɱɟɫɤɢɟ 
ɜɟɳɟɫɬɜɚ�� ɢɫɩɨɥɶɡɭɹ� ɩɪɢ� ɷɬɨɦ� ɩɨɥɭɱɟɧɧɵɟ� ɫɨɟɞɢɧɟɧɢɹ� ɞɥɹ� ɨɛɟɫɩɟɱɟɧɢɹ�
ɫɜɨɟɣ� ɠɢɡɧɟɞɟɹɬɟɥɶɧɨɫɬɢ. ɍɦɟɧɶɲɟɧɢɟ ɛɢɨɝɟɧɧɨɣ ɧɚɝɪɭɡɤɢ ɧɚ� ɜɨɞɨɟɦ�
ɞɨɫɬɢɝɚɟɬ 50 %.  

ɉɨɫɥɟ� ɩɪɨɯɨɠɞɟɧɢɹ� ɜɫɟɝɨ� ɤɨɦɩɥɟɤɫɚ� ɨɱɢɫɬɧɵɯ� ɦɟɪɨɩɪɢɹɬɢɣ��
ɨɱɢɳɟɧɧɚɹ�ɜɨɞɚ�ɫɚɦɨɬɟɤɨɦ�ɩɨɫɬɭɩɚɟɬ�ɧɚ�ɜɵɩɭɫɤ�ɜ�ɪɟɤɭ� 

Ʉɨɧɫɬɪɭɤɬɢɜɧɵɟ� ɢɡɦɟɧɟɧɢɹ� ɜ� ɢɡɧɨɲɟɧɧɵɯ� ɫɢɫɬɟɦɚɯ� ɨɱɢɫɬɤɢ�
ɫɬɨɱɧɵɯ�ɜɨɞ�ɜ�ɧɚɫɟɥɟɧɧɵɯ�ɩɭɧɤɬɚɯ�ɩɨɡɜɨɥɹɬ�ɭɜɟɥɢɱɢɬɶ�ɷɮɮɟɤɬɢɜɧɨɫɬɶ�ɢɯ�
ɪɚɛɨɬɵ�ɢ�ɨɛɟɫɩɟɱɚɬ�ɬɨɬ�ɭɪɨɜɟɧɶ�ɨɱɢɫɬɤɢ�ɫɬɨɱɧɵɯ�ɜɨɞ��ɤɨɬɨɪɵɣ�ɬɪɟɛɭɟɬɫɹ�
ɫɨɜɪɟɦɟɧɧɵɦɢ� ɧɨɪɦɚɬɢɜɧɵɦɢ� ɞɨɤɭɦɟɧɬɚɦɢ�� ɋɧɢɠɟɧɢɟ� ɷɤɨɥɨɝɢɱɟɫɤɨɣ�
ɧɚɝɪɭɡɤɢ� ɧɚ� ɩɨɜɟɪɯɧɨɫɬɧɵɣ� ɜɨɞɨɟɦ� ɭɥɭɱɲɢɬ� ɨɛɳɭɸ� ɫɨɰɢɚɥɶɧɨ-
ɷɤɨɥɨɝɢɱɟɫɤɭɸ�ɫɢɬɭɚɰɢɸ�ɜ�ɩɨɫɟɥɤɟ� 

 
Ʌɢɬɟɪɚɬɭɪɚ 

 
��� ɑɢɠɨɜ�ɋ�Ƚ�� Ʉɚɤ� ɢɡɦɟɧɢɥɚɫɶ� ɨɱɢɫɬɤɚ� ɫɬɨɱɧɵɯ� ɜɨɞ� ɜ� Ɋɨɫɫɢɢ� ɡɚ� ɩɨɫɥɟɞɧɢɟ� ���

ɥɟɬ"����Ɋɨɫɫɢɹ�ɜ�ɨɤɪɭɠɚɸɳɟɦ�ɦɢɪɟ��± 2008. ± ʋ���± ɋ������ 
���əɧɢɧ�ȼ�ɋ���Ȼɨɧɞɚɪɟɜɚ�Ɉ�Ⱥ��ȼɨɡɦɨɠɧɨɫɬɢ�ɭɥɭɱɲɟɧɢɹ�ɤɚɱɟɫɬɜɚ�ɜɨɞɨɨɬɜɟɞɟɧɢɹ�ɜ�

ɦɚɥɵɯ� ɝɨɪɨɞɚɯ� ɢ� ɩɨɫɟɥɤɚɯ� ɧɚ� ɩɪɢɦɟɪɟ� ɪ�ɩ�� Ɇɨɤɲɚɧ//Ɉɛɪɚɡɨɜɚɧɢɟ� ɢ� ɧɚɭɤɚ� ɜ�
ɫɨɜɪɟɦɟɧɧɨɦ�ɦɢɪɟ��ɂɧɧɨɜɚɰɢɢ. ± 2016. ± ʋ 6-2��ɋ�����-322. 

��� ɉɭɩɵɪɟɜ� ȿ�ɂ�� ȼɨɞɨɫɧɚɛɠɟɧɢɟ� ɢ� ɜɨɞɨɨɬɜɟɞɟɧɢɟ� ɜ� Ɋɨɫɫɢɢ�� ɇɨɜɵɟ� ɪɟɚɥɢɢ- 
ɧɨɜɵɟ�ɪɟɲɟɧɢɹ���ȼɨɞɨɫɧɚɛɠɟɧɢɟ�ɢ�ɫɚɧɢɬɚɪɧɚɹ�ɬɟɯɧɢɤɚ��± 2016. ± ʋ�� ± ɋ���-7. 
  

https://www.elibrary.ru/item.asp?id=27122757
https://www.elibrary.ru/item.asp?id=27122757
https://www.elibrary.ru/contents.asp?id=34324811
https://www.elibrary.ru/contents.asp?id=34324811
https://www.elibrary.ru/contents.asp?id=34324811&selid=27122757
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ɂ�ɋ��Ⱥɫɬɚɯɨɜɚ��Ɉ�ȼ��Ⱥɛɪɨɫɢɦɨɜɚ 
 

ɋɚɪɚɬɨɜɫɤɢɣ�ɝɨɫɭɞɚɪɫɬɜɟɧɧɵɣ ɬɟɯɧɢɱɟɫɤɢɣ ɭɧɢɜɟɪɫɢɬɟɬ  
ɢɦɟɧɢ Ƚɚɝɚɪɢɧɚ ɘ��Ⱥ�� 

 
ɗɄɈɅɈȽɂɑȿɋɄɈȿ�ɈȻɈɋɇɈȼȺɇɂȿ�ɇɈȼɈɃ ɌȿɏɇɈɅɈȽɂɂ�
ɊȺɁɊȺȻɈɌɄɂ�ɄȺɊɖȿɊȺ�ɉɈ ȾɈȻɕɑȿ�ɋɌɊɈɂɌȿɅɖɇɕɏ�

ɆȺɌȿɊɂȺɅɈȼ 
 

ȼ� ɞɚɧɧɨɣ� ɪɚɛɨɬɟ� ɪɚɫɫɦɨɬɪɟɧɵ� ɷɬɚɩɵ� ɩɪɨɟɤɬɢɪɨɜɚɧɢɹ� ɤɚɪɶɟɪɚ� ɩɨ� ɞɨɛɵɱɟ�
ɫɬɪɨɢɬɟɥɶɧɵɯ� ɦɚɬɟɪɢɚɥɨɜ� ɧɚ� ɜɫɟɯ� ɷɬɚɩɚɯ� ɠɢɡɧɟɧɧɨɝɨ� ɰɢɤɥɚ� ɩɪɟɞɩɪɢɹɬɢɹ� ɩɪɢɜɟɞɟɧɚ�
ɤɪɚɬɤɚɹ�ɤɥɢɦɚɬɢɱɟɫɤɚɹ�ɯɚɪɚɤɬɟɪɢɫɬɢɤɚ�ɢ�ɥɚɧɞɲɚɮɬɧɚɹ�ɫɬɪɭɤɬɭɪɚ�ɉɟɬɪɨɜɫɤɨɝɨ�ɪɚɣɨɧɚ��
ɭɤɚɡɚɧɵ� ɩɪɟɢɦɭɳɟɫɬɜɚ� ɢ� ɧɟɞɨɫɬɚɬɤɢ� ɤɚɪɶɟɪɧɨɝɨ� ɫɩɨɫɨɛɚ� ɞɨɛɵɱɢ�� ɪɚɫɫɦɨɬɪɟɧɵ�
ɨɫɧɨɜɧɵɟ� ɜɢɞɵ� ɜɨɡɞɟɣɫɬɜɢɹ� ɧɚ� ɫɪɟɞɭ� ɩɪɢ� ɪɚɡɪɚɛɨɬɤɟ� ɤɚɪɶɟɪɨɜ�� ɚ� ɬɚɤɠɟ� ɩɪɟɞɥɨɠɟɧɵ�
ɢɧɧɨɜɚɰɢɨɧɧɵɟ�ɫɩɨɫɨɛɵ�ɪɚɡɪɚɛɨɬɤɢ��ɤɚɤ�ɚɥɶɬɟɪɧɚɬɢɜɧɵɟ�ɦɟɬɨɞɵ�ɞɨɛɵɱɢ� 

Ʉɥɸɱɟɜɵɟ� ɫɥɨɜɚ�� ɤɚɪɶɟɪ�� ɪɚɡɪɚɛɨɬɤɚ�� ɜɨɡɞɟɣɫɬɜɢɟ�� ɨɤɪɭɠɚɸɳɚɹ� ɫɪɟɞɚ��
ɥɚɧɞɲɚɮɬ�� ɦɟɫɬɨɪɨɠɞɟɧɢɟ�� ɬɪɚɞɢɰɢɨɧɧɵɟ� ɦɟɬɨɞɵ� ɜɫɤɪɵɬɢɹ�� ɬɟɯɧɨɥɨɝɢɱɟɫɤɢɟ�
ɚɥɶɬɟɪɧɚɬɢɜɧɵɟ�ɦɟɬɨɞɵ��ɢɧɧɨɜɚɰɢɨɧɧɵɟ�ɪɟɲɟɧɢɹ� 

 
Ʉɚɪɶɟɪɵ ± ɷɬɨ� ɫɨɜɨɤɭɩɧɨɫɬɶ� ɝɨɪɧɵɯ� ɜɵɪɚɛɨɬɨɤ, ɨɛɪɚɡɨɜɚɧɧɵɯ� ɜ�

ɪɟɡɭɥɶɬɚɬɟ ɞɨɛɵɱɢ� ɩɨɥɟɡɧɵɯ� ɢɫɤɨɩɚɟɦɵɯ� ɨɬɤɪɵɬɵɦ� ɫɩɨɫɨɛɨɦ ɫ�
ɩɨɜɟɪɯɧɨɫɬɢ� ɝɪɭɧɬɚ� ɢ� ɩɨɫɬɟɩɟɧɧɵɦ� ɭɝɥɭɛɥɟɧɢɟɦ� ɩɨ� ɩɥɨɳɚɞɢ� ɜ ɩɪɨɰɟɫɫɟ�
ɪɚɛɨɬɵ [1]. 

Ʉɚɪɶɟɪɵ�ɨɬɧɟɫɟɧɵ�ɤ�ɨɩɚɫɧɵɦ�ɩɪɨɢɡɜɨɞɫɬɜɟɧɧɵɦ�ɨɛɴɟɤɬɚɦ��ɜɤɥɸɱɚɹ�
ɜɫɸ� ɢɯ� ɢɧɮɪɚɫɬɪɭɤɬɭɪɭ�� ɩɨɷɬɨɦɭ� ɨɱɟɧɶ� ɜɚɠɟɧ� ɤɚɠɞɵɣ� ɷɬɚɩ� ɜ�
ɩɪɨɟɤɬɢɪɨɜɚɧɢɢ� 

x ɉɪɟɞɩɪɨɟɤɬɧɨɟ� ɢɫɫɥɟɞɨɜɚɧɢɟ� ɦɟɫɬɨɪɨɠɞɟɧɢɣ� ɩɨɥɟɡɧɵɯ�
ɢɫɤɨɩɚɟɦɵɯ�ɢ�ɫɛɨɪ�ɞɚɧɧɵɯ� 

x Ɋɚɡɪɚɛɨɬɤɚ�ɬɟɯɧɢɤɨ-ɷɤɨɧɨɦɢɱɟɫɤɨɝɨ�ɨɛɨɫɧɨɜɚɧɢɹ��ɌɗɈ); 
x Ɋɚɡɪɚɛɨɬɤɚ�ɩɪɨɟɤɬɧɨɣ�ɢ�ɪɚɛɨɱɟɣ�ɞɨɤɭɦɟɧɬɚɰɢɢ�� 
x ɉɪɨɯɨɠɞɟɧɢɟ�ɜɫɟɯ�ɜɢɞɨɜ�ɝɨɫɭɞɚɪɫɬɜɟɧɧɵɯ�ɷɤɫɩɟɪɬɢɡ� 
x Ʉɨɧɬɪɨɥɶ�ɡɚ�ɫɨɛɥɸɞɟɧɢɟɦ�ɧɚ�ɩɪɨɬɹɠɟɧɢɢ�ɜɫɟɣ�ɞɟɹɬɟɥɶɧɨɫɬɢ� 
ɋɧɚɱɚɥɚ� ɜɵɹɜɥɹɸɬɫɹ� ɜɫɟ� ɦɚɬɟɪɢɚɥɶɧɵɟ�� ɮɢɧɚɧɫɨɜɵɟ, ɥɸɞɫɤɢɟ� ɢ�

ɜɪɟɦɟɧɧɵɟ� ɪɟɫɭɪɫɵ� ɞɥɹ� ɜɵɩɨɥɧɟɧɢɹ� ɧɟɨɛɯɨɞɢɦɵɯ� ɩɪɨɟɤɬɧɵɯ� ɪɚɛɨɬ�� ɗɬɨ�
ɷɬɚɩ� ɫɛɨɪɚ� ɧɟɨɛɯɨɞɢɦɵɯ� ɞɚɧɧɵɯ� ɢ� ɢɯ� ɚɧɚɥɢɡɚ�� ɇɚ� ɷɬɨɦ� ɷɬɚɩɟ�
ɭɫɬɚɧɚɜɥɢɜɚɸɬ: 

1. Ɇɟɬɨɞɵ�ɜɫɤɪɵɬɢɹ�ɦɟɫɬɨɪɨɠɞɟɧɢɹ� 
2. ɉɥɚɧɢɪɨɜɚɧɢɟ� ɫɨɨɪɭɠɟɧɢɣ� ɫ� ɭɱɟɬɨɦ� ɨɫɨɛɟɧɧɨɫɬɟɣ� ɡɚɥɟɝɚɧɢɹ�

ɞɨɛɵɜɚɟɦɵɯ�ɦɚɬɟɪɢɚɥɨɜ�ɢ�ɭɫɥɨɜɢɣ�ɪɚɛɨɬɵ� 
3. Ɋɚɡɪɚɛɨɬɤɚ�ɬɟɯɧɢɱɟɫɤɨɝɨ�ɡɚɞɚɧɢɹ� 
4. Ɋɚɡɪɚɛɨɬɤɚ�ɩɪɨɟɤɬɚ�ɥɢɤɜɢɞɚɰɢɢ�ɢɥɢ�ɤɨɧɫɟɪɜɚɰɢɢ�ɤɚɪɶɟɪɚ� 
ɇɚ� ɞɚɧɧɨɦ� ɷɬɚɩɟ� ɢɞɟɬ� ɫɛɨɪ�� ɚɧɚɥɢɡ� ɢ� ɨɰɢɮɪɨɜɤɚ� ɢɫɯɨɞɧɨɣ�

ɝɟɨɥɨɝɢɱɟɫɤɨɣ� ɢɧɮɨɪɦɚɰɢɢ� ɢ� ɫɨɡɞɚɧɢɟ� ɷɥɟɤɬɪɨɧɧɵɯ� ɝɟɨɥɨɝɢɱɟɫɤɢɯ� ɛɚɡ�
ɞɚɧɧɵɯ��ɗȽȻȾ� 
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ɂɫɯɨɞɹ� ɢɡ� ɩɨɞɝɨɬɨɜɥɟɧɧɵɯ� ɦɚɬɟɪɢɚɥɨɜ� ɫɨɡɞɚɸɬ� ɝɟɨɥɨɝɢɱɟɫɤɢɟ�
ɦɨɞɟɥɢ�ɞɥɹ� ɪɚɡɪɚɛɨɬɤɢ�ɌɗɈ��ɩɨɞɫɱɺɬɚ� ɡɚɩɚɫɨɜ�� ɩɪɨɟɤɬɧɨɣ� ɞɨɤɭɦɟɧɬɚɰɢɢ��
ɬɚɤɠɟ�ɞɥɹ�ɩɥɚɧɢɪɨɜɚɧɢɹ�ɝɨɪɧɵɯ�ɪɚɛɨɬ�ɧɚ�ɷɬɚɩɟ�ɷɤɫɩɥɭɚɬɚɰɢɢ�� 

Ƚɟɨɥɨɝɢɱɟɫɤɨɟ�ɦɨɞɟɥɢɪɨɜɚɧɢɟ�ɜɤɥɸɱɚɟɬ�ɜ�ɫɟɛɹ�ɨɛɪɚɛɨɬɤɭ�ɢɫɯɨɞɧɵɯ�
ɦɚɬɟɪɢɚɥɨɜ�ɢ�ɪɚɡɪɚɛɨɬɤɭ�ɪɚɡɞɟɥɨɜ�ɩɪɨɟɤɬɧɨɣ�ɞɨɤɭɦɟɧɬɚɰɢɢ�ɜ�ɫɨɨɬɜɟɬɫɬɜɢɢ�
ɫ�ɦɟɠɞɭɧɚɪɨɞɧɵɦɢ�ɫɬɚɧɞɚɪɬɚɦɢ�ɢ�ɧɨɪɦɚɬɢɜɚɦɢ�ɊɎ�� 

Ɉɬɤɪɵɬɚɹ� ɞɨɛɵɱɚ�� ɫɚɦɵɣ� ɞɪɟɜɧɢɣ� ɫɩɨɫɨɛ� ɩɨɥɭɱɟɧɢɹ� ɢɫɤɨɩɚɟɦɵɯ�
ɪɟɫɭɪɫɨɜ��ɨɫɬɚɺɬɫɹ�ɦɚɤɫɢɦɚɥɶɧɨ�ɜɨɫɬɪɟɛɨɜɚɧɧɨɣ�ɢ�ɜ�ɧɚɲɟ�ɜɪɟɦɹ� 

ɉɪɟɢɦɭɳɟɫɬɜɚ�ɨɬɤɪɵɬɵɯ�ɝɨɪɧɵɯ�ɪɚɛɨɬ�ɩɨ�ɫɪɚɜɧɟɧɢɸ�ɫ�ɩɨɞɡɟɦɧɵɦɢ�
ɫɨɫɬɨɹɬ� ɜ� ɫɥɟɞɭɸɳɟɦ�� ɧɚ� ɤɚɪɶɟɪɚɯ� ɨɛɟɫɩɟɱɢɜɚɸɬɫɹ� ɛɨɥɟɟ� ɜɵɫɨɤɚɹ�
ɛɟɡɨɩɚɫɧɨɫɬɶ ɬɪɭɞɚ� ɢ� ɥɭɱɲɢɟ� ɩɪɨɢɡɜɨɞɫɬɜɟɧɧɵɟ� ɭɫɥɨɜɢɹ��
ɩɪɨɢɡɜɨɞɢɬɟɥɶɧɨɫɬɶ�ɬɪɭɞɚ�ɧɚ�ɤɚɪɶɟɪɚɯ�ɜ��-��ɪɚɡ�ɜɵɲɟ��ɚ�ɫɟɛɟɫɬɨɢɦɨɫɬɶ�ɜ��-
�� ɪɚɡɚ� ɧɢɠɟ�� ɱɟɦ� ɜ� ɲɚɯɬɚɯ�� ɤɚɩɢɬɚɥɶɧɵɟ� ɡɚɬɪɚɬɵ�� ɫɜɹɡɚɧɧɵɟ� ɫɨ�
ɫɬɪɨɢɬɟɥɶɫɬɜɨɦ� ɤɚɪɶɟɪɚ� ɜ� �-�� ɪɚɡɚ� ɦɟɧɶɲɟ�� ɱɟɦ� ɧɚ� ɫɬɪɨɢɬɟɥɶɫɬɜɟ� ɲɚɯɬ�
ɨɞɢɧɚɤɨɜɨɣ�ɫ ɤɚɪɶɟɪɨɦ�ɦɨɳɧɨɫɬɶɸ��ɧɚ�ɤɚɪɶɟɪɚɯ�ɦɟɧɶɲɟ�ɩɨɬɟɪɢ�ɩɨɥɟɡɧɨɝɨ�
ɢɫɤɨɩɚɟɦɨɝɨ� ɢ� ɥɟɝɱɟ� ɩɪɨɢɡɜɨɞɢɬɶ� ɪɚɡɞɟɥɶɧɭɸ� ɜɵɟɦɤɭ� ɪɚɡɥɢɱɧɵɯ� ɫɨɪɬɨɜ�
ɦɚɬɟɪɢɚɥɨɜ�� ɩɪɢ� ɨɬɤɪɵɬɨɣ� ɪɚɡɪɚɛɨɬɤɟ� ɦɟɫɬɨɪɨɠɞɟɧɢɣ� ɥɟɝɱɟ� ɭɜɟɥɢɱɢɬɶ� ɜ�
ɫɥɭɱɚɟ�ɧɚɞɨɛɧɨɫɬɢ�ɩɪɨɢɡɜɨɞɫɬɜɟɧɧɭɸ�ɦɨɳɧɨɫɬɶ�ɩɪɟɞɩɪɢɹɬɢɹ�� 

ɇɟɞɨɫɬɚɬɤɚɦɢ� ɹɜɥɹɟɬɫɹ� ɬɨ�� ɱɬɨ� ɧɟɨɛɯɨɞɢɦɨ� ɨɬɱɭɠɞɟɧɢɟ� ɛɨɥɶɲɢɯ�
ɡɟɦɟɥɶɧɵɯ� ɭɝɨɞɢɣ�� ɩɨɧɢɠɟɧɢɟ� ɭɪɨɜɧɹ� ɝɪɭɧɬɨɜɵɯ� ɜɨɞ� ɧɚ� ɛɨɥɶɲɢɯ�
ɩɥɨɳɚɞɹɯ� 

ɐɟɥɶɸ� ɪɚɛɨɬɵ ɹɜɥɹɟɬɫɹ� ɨɰɟɧɤɚ ɫɬɟɩɟɧɢ� ɷɤɨɥɨɝɢɱɟɫɤɨɣ� ɨɩɚɫɧɨɫɬɢ�
ɪɚɡɪɚɛɨɬɤɢ�ɤɚɪɶɟɪɚ��ɚ�ɬɚɤɠɟ�ɧɟɝɚɬɢɜɧɨɝɨ�ɜɨɡɞɟɣɫɬɜɢɹ�ɩɪɨɦɵɲɥɟɧɧɨɫɬɢ�ɧɚ�
ɨɤɪɭɠɚɸɳɭɸ�ɫɪɟɞɭ�� 

ɉɪɟɞɩɨɥɚɝɚɟɦɵɣ� ɩɪɨɟɤɬ� ɛɭɞɟɬ� ɪɚɫɩɨɥɨɠɟɧ� ɜ� ɉɟɬɪɨɜɫɤɨɦ� ɪɚɣɨɧɟ, 
ɤɨɬɨɪɵɣ�ɧɚɯɨɞɢɬɫɹ�ɧɚ�ɫɟɜɟɪɟ�ɋɚɪɚɬɨɜɫɤɨɝɨ�ɉɪɚɜɨɛɟɪɟɠɶɹ�ɧɚ�ɉɪɢɜɨɥɠɫɤɨɣ�
ɜɨɡɜɵɲɟɧɧɨɫɬɢ�� ɋɟɜɟɪɧɚɹ� ɱɚɫɬɶ� ɪɚɣɨɧɚ�� ɨɝɪɚɧɢɱɟɧɧɚɹ� ɞɭɝɨɣ� ɞɨɥɢɧɵ�
ɪ� Ɇɟɞɜɟɞɢɰɚ�� ɢ� ɪɚɫɩɨɥɨɠɟɧɚ� ɜ� ɥɟɫɨɫɬɟɩɧɨɣ� ɡɨɧɟ�� ɸɠɧɚɹ�² ɧɚɯɨɞɢɬɫɹ� ɜ�
ɩɨɞɡɨɧɟ�ɫɟɜɟɪɧɨɣ�ɫɬɟɩɢ [5]. 

ȼ�ɥɟɫɨɫɬɟɩɧɨɣ�ɡɨɧɟ�ɪɟɥɶɟɮ�ɯɨɥɦɢɫɬɵɣ��ɫ�ɨɬɦɟɬɤɚɦɢ�ɜɵɫɨɬ�ɞɨ�����ɦ��
Ɇɧɨɝɨ�ɨɜɪɚɝɨɜ�ɢ�ɛɚɥɨɤ��ȼ�ɰɟɧɬɪɚɥɶɧɨɣ�ɫɬɟɩɧɨɣ�ɱɚɫɬɢ�ɪɟɥɶɟɮ�ɜɨɥɧɢɫɬɵɣ��
ɪɚɜɧɢɧɧɵɣ��ɫɥɚɛɨ�ɪɚɫɱɥɟɧɟɧɧɵɣ�ɨɜɪɚɠɧɨ-ɛɚɥɨɱɧɨɣ�ɫɟɬɶɸ��Ɉɬɦɟɬɤɢ�ɜɵɫɨɬ�
ɩɨɫɬɟɩɟɧɧɨ�ɧɚɪɚɫɬɚɸɬ�ɤ�ɸɝɨ-ɜɨɫɬɨɤɭ��ɋɪɟɞɧɹɹ�ɜɵɫɨɬɚ�ɪɟɥɶɟɮɚ����-����ɦ��
ȼ� ɥɟɫɨɫɬɟɩɧɨɣ� ɡɨɧɟ� ɫɮɨɪɦɢɪɨɜɚɥɢɫɶ� ɜɵɳɟɥɨɱɟɧɧɵɟ� ɱɟɪɧɨɡɟɦɵ�� ȼ� ɥɟɫɚɯ�
ɜɫɬɪɟɱɚɸɬɫɹ� ɬɟɦɧɨ-ɫɟɪɵɟ� ɥɟɫɧɵɟ� ɩɨɱɜɵ��ȼ� ɫɬɟɩɧɨɣ� ɡɨɧɟ� ɪɚɫɩɪɨɫɬɪɚɧɟɧɵ�
ɱɟɪɧɨɡɟɦɵ� ɬɢɩɢɱɧɵɟ� ɢ� ɨɛɵɤɧɨɜɟɧɧɵɟ�� ȼ� ɩɨɣɦɟ� ɪ�� Ɇɟɞɜɟɞɢɰɵ� ɨɛɵɱɧɵ�
ɚɥɥɸɜɢɚɥɶɧɵɟ�ɢ�ɚɥɥɸɜɢɚɥɶɧɨ-ɞɟɪɧɨɜɵɟ�ɩɨɱɜɵ� 

Ɉɛɪɚɡɨɜɚɧɢɟ� ɩɟɫɱɚɧɨ-ɝɪɚɜɢɣɧɵɯ� ɦɟɫɬɨɪɨɠɞɟɧɢɣ� ɜ� ɞɚɧɧɨɦ� ɪɚɣɨɧɟ�
ɨɛɹɡɚɧɨ� ɞɟɹɬɟɥɶɧɨɫɬɢ� ɥɟɞɧɢɤɚ� ɢ� ɪɟɤ�� Ɇɨɳɧɨɫɬɶ� ɩɪɨɞɭɤɬɢɜɧɨɣ� ɬɨɥɳɢ�
ɫɨɫɬɚɜɥɹɟɬ�ɨɬ���ɞɨ����ɦ (ɩɨ�ɝɟɨɥɨɝɢɱɟɫɤɢɦ�ɢ�ɩɥɚɫɬɨɜɵɦ�ɤɚɪɬɚɦ�ɥɢɬɨɥɨɝɨ-
ɫɬɪɚɬɢɝɪɚɮɢɱɟɫɤɚɹ�ɤɨɥɨɧɤɚ�� 



120 
 

Ɋɚɡɪɚɛɨɬɤɚ� ɦɟɫɬɨɪɨɠɞɟɧɢɣ�� ɨɛɪɚɡɨɜɚɜɲɢɯɫɹ� ɜ� ɪɟɡɭɥɶɬɚɬɟ�
ɞɟɹɬɟɥɶɧɨɫɬɢ� ɥɟɞɧɢɤɚ�� ɩɪɨɢɡɜɨɞɢɬɫɹ� ɫ� ɢɫɩɨɥɶɡɨɜɚɧɢɟɦ� ɬɪɚɞɢɰɢɨɧɧɨɣ�
ɨɬɤɪɵɬɨɣ�ɬɟɯɧɨɥɨɝɢɢ [1]. 

Ɉɫɨɛɟɧɧɨɫɬɶ� ɪɚɡɪɚɛɨɬɤɢ� ɷɬɢɯ� ɦɟɫɬɨɪɨɠɞɟɧɢɣ� ɡɚɤɥɸɱɚɟɬɫɹ� ɜ�
ɛɨɥɶɲɨɣ� ɢɡɦɟɧɱɢɜɨɫɬɢ� ɦɨɳɧɨɫɬɢ�� ɫɨɫɬɚɜɚ� ɩɨ� ɤɪɭɩɧɨɫɬɢ�� ɫɬɪɨɟɧɢɹ�
ɩɪɨɞɭɤɬɢɜɧɨɣ�ɬɨɥɳɢ�ɩɨ�ɩɥɨɳɚɞɢ [1].  

Ɋɚɡɪɚɛɨɬɤɚ� ɦɟɫɬɨɪɨɠɞɟɧɢɹ� ɩɨɥɟɡɧɵɯ� ɢɫɤɨɩɚɟɦɵɯ� ɨɬɤɪɵɬɵɦ�
ɫɩɨɫɨɛɨɦ� ɨɤɚɡɵɜɚɟɬ� ɧɟɝɚɬɢɜɧɨɟ� ɜɥɢɹɧɢɟ� ɧɚ� ɚɬɦɨɫɮɟɪɧɵɣ� ɜɨɡɞɭɯ� ɜ�
ɪɟɡɭɥɶɬɚɬɟ�ɩɵɥɟ- ɢ�ɝɚɡɨɨɛɪɚɡɨɜɚɧɢɹ��Ɉɫɧɨɜɧɵɦɢ�ɢɫɬɨɱɧɢɤɚɦɢ�ɜɨɡɞɟɣɫɬɜɢɹ�
ɹɜɥɹɸɬɫɹ� ɜɵɟɦɨɱɧɨ-ɩɨɝɪɭɡɨɱɧɵɟ� ɢ� ɜɫɤɪɵɲɧɵɟ� ɪɚɛɨɬɵ�� ɪɚɛɨɬɵ� ɩɨ�
ɨɬɜɚɥɨɨɛɪɚɡɨɜɚɧɢɸ��ɜɧɭɬɪɟɧɧɢɟ�ɢ�ɜɧɟɲɧɢɟ�ɨɬɜɚɥɵ��ɩɟɪɟɦɟɳɟɧɢɟ�ɧɚɜɚɥɨɜ�
ɩɨɪɨɞɵ��ɞɨɪɨɝɚ��ɞɪɨɛɥɟɧɢɟ�ɫɵɪɶɹ��ɉɪɢ�ɪɚɛɨɬɟ�ɚɜɬɨɦɨɛɢɥɶɧɨɝɨ�ɬɪɚɧɫɩɨɪɬɚ�
ɢ� ɫɩɟɰɬɟɯɧɢɤɢ� ɡɚɝɪɹɡɧɟɧɢɟ� ɚɬɦɨɫɮɟɪɵ� ɜ� ɡɨɧɟ� ɜɥɢɹɧɢɹ�ɤɚɪɶɟɪɚ� ɢ� ɜ� ɫɚɦɨɦ�
ɤɚɪɶɟɪɟ�ɩɪɨɢɫɯɨɞɢɬ�ɩɪɢ�ɪɚɛɨɬɟ�ɞɜɢɝɚɬɟɥɟɣ�ɞɨɪɨɠɧɨ-ɫɬɪɨɢɬɟɥɶɧɨɣ�ɬɟɯɧɢɤɢ�
ɢ�ɚɜɬɨɬɪɚɧɫɩɨɪɬɚ��ɜɵɞɟɥɹɸɳɢɯ�ɚɡɨɬɚ�ɞɢɨɤɫɢɞ��ɚɡɨɬɚ�ɨɤɫɢɞ��ɛɟɧɡɢɧ��ɨɤɫɢɞ�
ɭɝɥɟɪɨɞɚ��ɨɤɫɢɞ�ɫɟɪɵ�ɢ�ɫɚɠɭ [2]. 

ȼɨɡɞɟɣɫɬɜɢɟ� ɧɚ� ɬɟɪɪɢɬɨɪɢɸ� ɨɰɟɧɢɜɚɟɬɫɹ� ɪɚɡɦɟɪɨɦ� ɢɡɵɦɚɟɦɨɣ� ɞɥɹ�
ɪɚɡɦɟɳɟɧɢɹ�ɨɛɴɟɤɬɚ�ɩɥɨɳɚɞɢ��ɤɚɬɟɝɨɪɢɟɣ�ɢɡɵɦɚɟɦɵɯ�ɡɟɦɟɥɶ��ɢɡɦɟɧɟɧɢɟɦ�
ɫɨɫɬɨɹɧɢɹ� ɧɚɪɭɲɚɟɦɨɝɨ� ɩɨɱɜɟɧɧɨɝɨ� ɩɨɤɪɨɜɚ�� ɨɛɪɚɡɨɜɚɧɢɟɦ� ɧɨɜɵɯ� ɮɨɪɦ�
ɪɟɥɶɟɮɚ��ɤɨɬɥɨɜɚɧɨɜ�ɢ�ɨɬɜɚɥɨɜ�� 

ȼɨɡɞɟɣɫɬɜɢɟ� ɧɚ� ɝɟɨɥɨɝɢɱɟɫɤɭɸ� ɫɪɟɞɭ� ɨɩɪɟɞɟɥɹɟɬɫɹ� ɝɥɭɛɢɧɨɣ�
ɪɚɡɪɚɛɨɬɤɢ� ɢ� ɜɨɡɦɨɠɧɵɦɢ� ɨɫɥɨɠɧɟɧɢɹɦɢ� �ɡɚɬɨɩɥɟɧɢɟ� ɩɨɞɡɟɦɧɵɦɢ�
ɜɨɞɚɦɢ��ɪɚɡɜɢɬɢɟ�ɷɤɡɨɝɟɧɧɵɯ�ɩɪɨɰɟɫɫɨɜ��� 

ɇɚɝɪɭɡɤɚ�ɧɚ�ɬɟɪɪɢɬɨɪɢɸ�ɡɟɦɥɟɩɨɥɶɡɨɜɚɧɢɹ�ɢ�ɫɢɫɬɟɦɭ�ɩɨɜɟɪɯɧɨɫɬɧɵɯ�
ɢ� ɩɨɞɡɟɦɧɵɯ� ɜɨɞ� ɩɪɢ� ɩɪɨɜɟɞɟɧɢɢ� ɞɨɛɵɱɧɵɯ� ɪɚɛɨɬ� ɜɵɪɚɠɚɟɬɫɹ� ɜ�
ɜɨɡɦɨɠɧɨɦ� ɡɚɝɪɹɡɧɟɧɢɢ� ɩɨɱɜɨɝɪɭɧɬɨɜ� ɢ� ɡɨɧɵ� ɚɷɪɚɰɢɢ� ɨɬɯɨɞɚɦɢ�
ɩɪɨɢɡɜɨɞɫɬɜɚ�ɢ�ɩɨɬɪɟɛɥɟɧɢɹ�ɢ�ɫɬɨɱɧɵɦɢ�ɜɨɞɚɦɢ��Ⱦɥɹ�ɨɰɟɧɤɢ�ɜɨɡɞɟɣɫɬɜɢɹ�
ɨɩɪɟɞɟɥɹɸɬɫɹ�ɨɛɴɟɦɵ�ɮɨɪɦɢɪɭɟɦɵɯ�ɫɬɨɱɧɵɯ�ɜɨɞ�ɢ�ɨɬɯɨɞɨɜ�ɩɪɨɢɡɜɨɞɫɬɜɚ� 

ȼɨɡɞɟɣɫɬɜɢɟ� ɧɚ� ɠɢɜɨɬɧɵɣ� ɦɢɪ� ɜɵɪɚɠɚɟɬɫɹ� ɜ� ɢɫɤɥɸɱɟɧɢɢ� ɩɥɨɳɚɞɢ�
ɨɬɜɨɞɚ� ɡɟɦɟɥɶ� ɤɚɤ�ɦɟɫɬɨɨɛɢɬɚɧɢɹ��ɇɚ� ɜɪɟɦɹ�ɩɪɨɢɡɜɨɞɫɬɜɚ� ɪɚɛɨɬ� ɭɱɚɫɬɤɢ��
ɡɚɧɹɬɵɟ� ɤɚɪɶɟɪɚɦɢ�� ɛɭɞɭɬ� ɟɫɬɟɫɬɜɟɧɧɵɦ� ɨɛɪɚɡɨɦ� ɢɫɤɥɸɱɟɧɵ� ɢɡ� ɩɭɬɢ�
ɫɟɡɨɧɧɨɣ�ɦɢɝɪɚɰɢɢ�ɦɥɟɤɨɩɢɬɚɸɳɢɯ��ɉɥɚɧɢɪɭɟɦɚɹ�ɞɟɹɬɟɥɶɧɨɫɬɶ�ɜɵɡɵɜɚɟɬ�
ɫɦɟɧɭ� ɛɢɨɬɨɩɨɜ� ɢ� ɩɟɪɟɦɟɳɟɧɢɟ� ɢɯ� ɧɚ� ɩɪɢɥɟɝɚɸɳɭɸ� ɬɟɪɪɢɬɨɪɢɸ� ɫ�
ɢɞɟɧɬɢɱɧɵɦɢ� ɯɚɪɚɤɬɟɪɢɫɬɢɤɚɦɢ�� ɱɬɨ� ɧɟ� ɨɬɪɚɠɚɟɬɫɹ� ɧɚ� ɫɨɫɬɨɹɧɢɢ�
ɩɨɩɭɥɹɰɢɣ�ɪɚɫɩɪɨɫɬɪɚɧɟɧɧɵɯ�ɜ�ɪɚɣɨɧɟ�ɜɢɞɨɜ�ɠɢɜɨɬɧɵɯ� 

ȼɨɡɞɟɣɫɬɜɢɟ�ɧɚ�ɪɚɫɬɢɬɟɥɶɧɨɫɬɶ�ɩɪɢ�ɩɪɨɢɡɜɨɞɫɬɜɟ�ɤɚɪɶɟɪɧɨɣ�ɞɨɛɵɱɢ�
ɜɵɪɚɠɚɟɬɫɹ� ɜ� ɢɡɴɹɬɢɢ� ɡɟɦɟɥɶ�� ɧɚɪɭɲɟɧɢɢ� ɩɨɱɜɟɧɧɨɝɨ� ɩɨɤɪɨɜɚ� ɢ�
ɟɫɬɟɫɬɜɟɧɧɨɝɨ� ɬɪɚɜɨɫɬɨɹ�� ɉɨ� ɨɤɨɧɱɚɧɢɢ� ɪɚɛɨɬ� ɩɪɟɞɭɫɦɚɬɪɢɜɚɟɬɫɹ�
ɪɟɤɭɥɶɬɢɜɚɰɢɹ�ɧɚɪɭɲɚɟɦɵɯ�ɡɟɦɟɥɶ�ɞɨ�ɭɪɨɜɧɹ�ɩɚɫɬɛɢɳɧɵɯ�ɫɟɥɶɯɨɡɭɝɨɞɢɣ�
ɢɥɢ� ɪɟɤɪɟɚɰɢɨɧɧɵɯ� ɨɛɴɟɤɬɨɜ�� ɱɬɨ� ɩɪɢɜɟɞɟɬ� ɤ� ɜɨɫɫɬɚɧɨɜɥɟɧɢɸ�
ɟɫɬɟɫɬɜɟɧɧɨɣ�ɫɪɟɞɵ�ɨɛɢɬɚɧɢɹ�ɪɚɫɬɢɬɟɥɶɧɨɫɬɢ�ɢ�ɠɢɜɨɬɧɵɯ� 

Ɋɚɞɢɤɚɥɶɧɵɦ� ɫɪɟɞɫɬɜɨɦ� ɩɨɜɵɲɟɧɢɹ� ɷɮɮɟɤɬɢɜɧɨɫɬɢ� ɪɚɡɪɚɛɨɬɤɢ�
ɦɟɫɬɨɪɨɠɞɟɧɢɣ� ɩɨɥɟɡɧɵɯ� ɢɫɤɨɩɚɟɦɵɯ� ɨɬɤɪɵɬɵɦ� ɫɩɨɫɨɛɨɦ� ɹɜɥɹɟɬɫɹ�
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ɪɚɰɢɨɧɚɥɶɧɨɟ�ɮɨɪɦɢɪɨɜɚɧɢɟ� ɤɨɧɫɬɪɭɤɬɢɜɧɵɯ� ɷɥɟɦɟɧɬɨɜ� ɤɚɪɶɟɪɚ� �ɛɨɪɬɨɜ��
ɭɫɬɭɩɨɜ�� ɨɬɤɨɫɨɜ�� ɛɟɪɦ��� ɂɧɧɨɜɚɰɢɨɧɧɵɦ� ɪɟɲɟɧɢɟɦ� ɜ� ɷɬɨɣ� ɨɛɥɚɫɬɢ�
ɹɜɥɹɟɬɫɹ� ɜɧɟɞɪɟɧɢɟ� ɢɧɠɟɧɟɪɧɨ-ɬɟɯɧɢɱɟɫɤɢɯ� ɫɪɟɞɫɬɜ� ɡɚɳɢɬɵ� ɨɬɤɨɫɨɜ� ɧɚ�
ɨɫɧɨɜɟ�ɭɤɪɟɩɥɹɸɳɢɯ�ɦɚɬɟɪɢɚɥɨɜ�ɢɥɢ�ɭɥɚɜɥɢɜɚɸɳɢɯ�ɤɨɧɫɬɪɭɤɰɢɣ��ɚ�ɬɚɤɠɟ�
ɜɜɟɞɟɧɢɟ�ɧɨɜɨɣ�ɫɩɟɰɬɟɯɧɢɤɢ� 

ȼɧɟɞɪɟɧɢɟ� ɧɚ� ɨɛɴɟɤɬɚɯ� ɢɧɧɨɜɚɰɢɨɧɧɵɯ� ɬɟɯɧɨɥɨɝɢɣ� ɢ� ɫɨɜɪɟɦɟɧɧɨɣ�
ɝɨɪɧɨɬɪɚɧɫɩɨɪɬɧɨɣ� ɬɟɯɧɢɤɢ� ɫɩɨɫɨɛɫɬɜɭɟɬ� ɫɭɳɟɫɬɜɟɧɧɨɦɭ� ɩɨɜɵɲɟɧɢɸ�
ɷɮɮɟɤɬɢɜɧɨɫɬɢ� ɨɬɤɪɵɬɨɝɨ� ɫɩɨɫɨɛɚ� ɞɨɛɵɱɢ�� ɜ� ɩɟɪɜɭɸ� ɨɱɟɪɟɞɶ� ɡɚ� ɫɱɟɬ�
ɨɩɬɢɦɢɡɚɰɢɢ� ɩɚɪɚɦɟɬɪɨɜ� ɤɚɪɶɟɪɨɜ� �ɤɨɧɫɬɪɭɢɪɨɜɚɧɢɟ� ɛɨɥɟɟ� ɭɡɤɢɯ�
ɬɪɚɧɫɩɨɪɬɧɵɯ� ɫɴɟɡɞɨɜ� ɫ� ɛɨɥɟɟ� ɤɪɭɬɵɦɢ� ɭɤɥɨɧɚɦɢ�� ɱɟɦ� ɨɛɳɟɩɪɢɧɹɬɵɟ��
ɮɨɪɦɢɪɨɜɚɧɢɟ�ɜɵɫɨɤɢɯ�ɭɫɬɭɩɨɜ�� 

Ɍɟɯɧɨɥɨɝɢɹ� ɨɬɤɪɵɬɨɣ� ɪɚɡɪɚɛɨɬɤɢ� ɫ� ɩɨɦɨɳɶɸ� ɤɚɪɶɟɪɧɨɝɨ� ɤɨɦɛɚɣɧɚ�
ɩɪɢɜɟɥɚ� ɤ� ɡɧɚɱɢɬɟɥɶɧɨɦɭ� ɫɨɤɪɚɳɟɧɢɸ� ɤɨɥɢɱɟɫɬɜɚ� ɧɟɨɛɯɨɞɢɦɨɣ� ɞɥɹ�
ɞɨɛɵɱɢ� ɬɟɯɧɢɤɢ��Ȼɥɚɝɨɞɚɪɹ� ɧɟɩɪɟɪɵɜɧɨɫɬɢ� ɪɚɛɨɱɟɝɨ�ɩɪɨɰɟɫɫɚ� ɤɚɪɶɟɪɧɵɣ�
ɤɨɦɛɚɣɧ� ɨɛɟɫɩɟɱɢɜɚɟɬ� ɛɨɥɟɟ� ɜɵɫɨɤɢɣ� ɭɪɨɜɟɧɶ� ɩɪɨɢɡɜɨɞɢɬɟɥɶɧɨɫɬɢ�� ɚ�
ɬɚɤɠɟ� ɫɧɢɠɚɟɬ� ɜɨɡɞɟɣɫɬɜɢɟ� ɧɚ� ɨɤɪɭɠɚɸɳɭɸ� ɫɪɟɞɭ�� ɗɬɨ� ɜ� ɨɫɧɨɜɧɨɦ�
ɜɵɡɜɚɧɨ�ɢɫɩɨɥɶɡɨɜɚɧɢɟɦ�ɦɟɧɶɲɟɝɨ� ɤɨɥɢɱɟɫɬɜɚ ɦɚɲɢɧ��ɱɬɨ� ɨɞɧɨɜɪɟɦɟɧɧɨ�
ɜɟɞɟɬ�ɤ�ɫɨɤɪɚɳɟɧɢɸ�ɜɢɛɪɚɰɢɨɧɧɨɣ��ɲɭɦɨɜɨɣ��ɩɵɥɟɜɨɣ�ɷɦɢɫɫɢɢ�ɢ�ɷɦɢɫɫɢɢ�
ɭɝɥɟɤɢɫɥɨɝɨ� ɝɚɡɚ�  Ɉɧɢ� ɩɪɢɦɟɧɹɸɬɫɹ� ɩɪɢ� ɞɨɛɵɱɢ� ɬɚɤɢɯ� ɩɨɥɟɡɧɵɯ�
ɢɫɤɨɩɚɟɦɵɯ�� ɤɚɤ� ɭɝɨɥɶ�� ɝɢɩɫ�� ɫɨɥɶ�� ɮɨɫɮɚɬɵ�� ɛɨɤɫɢɬɵ� ɢɥɢ� ɢɡɜɟɫɬɧɹɤ��
ɋɟɥɟɤɬɢɜɧɚɹ� ɞɨɛɵɱɚ� ɨɛɟɫɩɟɱɢɜɚɟɬ� ɜɵɫɨɤɨɟ� ɤɚɱɟɫɬɜɨ� ɦɚɬɟɪɢɚɥɚ� ɢ�
ɨɩɬɢɦɚɥɶɧɨɟ�ɢɫɩɨɥɶɡɨɜɚɧɢɟ�ɦɟɫɬɨɪɨɠɞɟɧɢɹ [3,4]. 

Ɍɚɤɢɦ� ɨɛɪɚɡɨɦ�� ɝɪɭɧɬɵ� ɜ� ɉɟɬɪɨɜɫɤɨɦ� ɪɚɣɨɧɟ�� ɨɛɪɚɡɨɜɚɜɲɢɟɫɹ� ɜ�
ɪɟɡɭɥɶɬɚɬɟ� ɞɟɹɬɟɥɶɧɨɫɬɢ� ɥɟɞɧɢɤɚ�� ɩɪɟɞɫɬɚɜɥɟɧɵ� ɩɪɟɢɦɭɳɟɫɬɜɟɧɧɨ�
ɬɟɪɪɢɝɟɧɧɵɦɢ�ɨɬɥɨɠɟɧɢɹɦɢ�ɤɚɪɛɨɧɚɬɧɵɯ�ɩɨɪɨɞ��ɢɡɜɟɫɬɧɹɤɨɜ��ɩɟɫɱɚɧɢɤɨɜ��
ɝɥɢɧɵ��� ɉɨɷɬɨɦɭ� ɜ� ɪɚɣɨɧɟ� ɜɨɡɦɨɠɧɚ� ɨɪɝɚɧɢɡɚɰɢɹ� ɤɚɪɶɟɪɚ� ɩɨ� ɞɨɛɵɱɟ�
ɤɨɪɟɧɧɵɯ� �ɢɡɜɟɫɬɧɹɤ�� ɩɟɫɱɚɧɢɤ��� ɚ� ɬɚɤɠɟ� ɪɵɯɥɵɯ� �ɩɟɫɨɤ�� ɝɥɢɧɚ�� ɝɪɚɜɢɣ��
ɩɨɪɨɞ�� ɗɤɨɧɨɦɢɱɟɫɤɚɹ� ɷɮɮɟɤɬɢɜɧɨɫɬɶ� ɨɛɭɫɥɨɜɥɟɧɚ� ɢɧɧɨɜɚɰɢɨɧɧɵɦɢ�
ɪɟɲɟɧɢɹɦɢ� ɩɪɟɞɩɪɢɹɬɢɹ�� ɜɨɫɬɪɟɛɨɜɚɧɧɨɫɬɶɸ� ɩɪɨɞɭɤɬɨɜ�� ɧɚɥɢɱɢɟɦ�
ɬɪɚɧɫɩɨɪɬɧɵɯ� ɫɟɬɟɣ� ɢ� ɛɥɢɡɨɫɬɶɸ� ɤ� ɝɨɪɨɞɫɤɨɦɭ� ɰɟɧɬɪɭ�� ɍɜɟɥɢɱɟɧɢɟ�
ɨɛɴɟɦɨɜ�ɞɨɛɵɱɢ�ɢ�ɫɧɢɠɟɧɢɹ�ɜɨɡɞɟɣɫɬɜɢɹ�ɧɚ�ɨɤɪɭɠɚɸɳɭɸ�ɫɪɟɞɭ�ɜɨɡɦɨɠɧɨ�
ɩɪɢ�ɜɧɟɞɪɟɧɢɢ� 

x ɧɨɜɵɯ�ɫɯɟɦ�ɜɫɤɪɵɬɢɹ�ɫ�ɢɫɩɨɥɶɡɨɜɚɧɢɟɦ� 
x ɤɪɭɬɨɧɚɤɥɨɧɧɵɯ�ɜɵɪɚɛɨɬɨɤ�� 
x ɧɟɫɬɚɧɞɚɪɬɧɵɯ� ɤɨɧɫɬɪɭɤɰɢɣ� ɭɫɬɭɩɨɜ ɢ� ɛɨɪɬɨɜ� ɤɚɪɶɟɪɚ� ɫ�

ɩɨɜɵɲɟɧɧɵɦ�ɭɝɥɨɦ�ɨɬɤɨɫɚ� 
x ɛɟɡɥɸɞɧɨɣ� ɜɵɟɦɤɢ� ɫ� ɢɫɩɨɥɶɡɨɜɚɧɢɟɦ� ɞɢɫɬɚɧɰɢɨɧɧɨɝɨ� ɭɩɪɚɜɥɟɧɢɹ�

ɝɨɪɧɵɦ�ɨɛɨɪɭɞɨɜɚɧɢɟɦ� 
x ɫɩɟɰɢɚɥɶɧɵɯ�ɜɢɞɨɜ�ɬɪɚɧɫɩɨɪɬɚ� 
x ɧɨɜɵɯ�ɩɪɢɧɰɢɩɨɜ�ɮɨɪɦɢɪɨɜɚɧɢɹ�ɪɚɛɨɱɟɣ�ɡɨɧɵ� 
x ɤɨɦɛɚɣɧɨɜɨɝɨ�ɫɩɨɫɨɛɚ�ɞɨɛɵɱɢ�ɫɬɪɨɢɬɟɥɶɧɵɯ�ɦɚɬɟɪɢɚɥɨɜ� 
x ɚɥɶɬɟɪɧɚɬɢɜɧɵɯ�ɜɢɞɨɜ�ɷɧɟɪɝɢɢ� 
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Ʌɢɬɟɪɚɬɭɪɚ 
 

1. ɂɜɚɧɨɜ�ȼ�ȼ��Ɍɟɯɧɨɥɨɝɢɹ�ɞɨɛɵɱɧɵɯ�ɪɚɛɨɬ�ɧɚ�ɤɚɪɶɟɪɚɯ��ɋɉɛ����������ɫ� 
2. ɇɚɡɚɪɟɧɤɨ� ɇ�ȼ��� ɉɟɬɢɧ� Ⱥ�ɇ��� Ɏɭɪɦɚɧɨɜɚ� Ɍ�ɇ�� ȼɨɡɞɟɣɫɬɜɢɟ� ɪɚɡɪɚɛɨɬɤɢ�

ɦɟɫɬɨɪɨɠɞɟɧɢɣ� ɩɨ� ɞɨɛɵɱɟ� ɨɛɳɟɪɚɫɩɪɨɫɬɪɚɧɟɧɧɵɯ� ɩɨɥɟɡɧɵɯ� ɢɫɤɨɩɚɟɦɵɯ� ɧɚ�
ɨɤɪɭɠɚɸɳɭɸ�ɩɪɢɪɨɞɧɭɸ�ɫɪɟɞɭ����ɋɨɜɪɟɦɟɧɧɵɟ�ɩɪɨɛɥɟɦɵ�ɧɚɭɤɢ�ɢ�ɨɛɪɚɡɨɜɚɧɢɹ��± 2012. 
± ʋ���� 

3. Ⱦɨɛɵɱɚ� ɩɨɥɟɡɧɵɯ� ɢɫɤɨɩɚɟɦɵɯ� ɢ� ɩɪɨɤɥɚɞɵɜɚɧɢɟ� ɬɪɚɫɫ� ɛɟɡ� ɩɪɢɦɟɧɟɧɢɹ� ɛɭɪɨ-
ɜɡɪɵɜɧɵɯ�ɪɚɛɨɬ�https://www.wirtgen-group.com/ocs/ru-ua/wirtgen/surface-miner-74-c/  

4. Ƚɨɪɧɵɟ� ɤɨɦɛɚɣɧɵ� VHUPHHU� ɞɥɹ� ɪɚɡɪɚɛɨɬɤɢ� ɦɟɫɬɨɪɨɠɞɟɧɢɣ� https://vermeer-
act.ru/ 

5. ɉɟɬɪɨɜɫɤɢɣ�ɪɚɣɨɧ�ɨɛɳɚɹ�ɢɧɮɨɪɦɚɰɢɹ�https://petrovsk64.ru/info/pmr/  
 
 

Ɉ�ȼ��Ⱥɬɚɦɚɧɨɜɚ��ȿ�ɂ��Ɍɢɯɨɦɢɪɨɜɚ��Ⱥ�ɋ��Ɋɨɦɚɧɟɜɢɱ��Ⱥ�ɋ��Ƚɥɭɛɨɤɚɹ 

 
ɋɚɪɚɬɨɜɫɤɢɣ�ɝɨɫɭɞɚɪɫɬɜɟɧɧɵɣ�ɬɟɯɧɢɱɟɫɤɢɣ�ɭɧɢɜɟɪɫɢɬɟɬ� 

ɢɦɟɧɢ��Ƚɚɝɚɪɢɧɚ�ɘ�Ⱥ. 
 

ɂɁɍɑȿɇɂȿ�ȻɂɈȾȿȽɊȺȾȺɐɂɂ�ɉɈɅɂɆȿɊɈȼ�ȺɄɊɂɅȺɆɂȾȺ��
ȺɄɊɂɅɈȼɈɃ�ɄɂɋɅɈɌɕ�ɂ�ɏɂɌɈɁȺɇȺ�ȼ�ɉɈɑȼɈȽɊɍɇɌȿ 

 
ɂɡɭɱɚɟɬɫɹ� ɩɪɨɛɥɟɦɚ� ɛɢɨɪɚɡɥɨɠɟɧɢɹ� ɩɨɥɢɦɟɪɨɜ� ɧɚ� ɨɫɧɨɜɟ� ɩɨɥɢɚɤɪɢɥɚɦɢɞɚ� ɫ�

ɞɨɛɚɜɤɚɦɢ� ɯɢɬɨɡɚɧɚ� ɜ� ɩɨɱɜɨɝɪɭɧɬɟ�� ȼ� ɪɟɡɭɥɶɬɚɬɟ� ɷɤɫɩɟɪɢɦɟɧɬɚɥɶɧɵɯ� ɢɫɫɥɟɞɨɜɚɧɢɣ�
ɭɫɬɚɧɨɜɥɟɧɵ�ɨɛɪɚɡɰɵ�ɩɨɥɢɦɟɪɨɜ��ɧɚɢɛɨɥɟɟ�ɩɨɞɜɟɪɠɟɧɧɵɟ ɛɢɨɞɟɝɪɚɞɚɰɢɢ� 

Ʉɥɸɱɟɜɵɟ� ɫɥɨɜɚ�� ɛɢɨɞɟɝɪɚɞɚɰɢɹ�� �ɫɨ�ɩɨɥɢɦɟɪɵ� ɚɤɪɢɥɚɦɢɞɚ�� ɮɥɨɤɭɥɹɧɬɵ��
ɯɢɬɨɡɚɧ��ɫɲɢɬɵɟ�ɫɬɪɭɤɬɭɪɵ��ɩɨɱɜɨɝɪɭɧɬ�� 

 
ɉɪɨɛɥɟɦɚ� ɭɬɢɥɢɡɚɰɢɢ� ɦɚɬɟɪɢɚɥɨɜ�� ɢɫɩɨɥɶɡɭɟɦɵɯ� ɞɥɹ� ɨɱɢɫɬɤɢ�

ɫɬɨɱɧɵɯ�ɜɨɞ��ɡɚɧɢɦɚɟɬ�ɧɟɦɚɥɨɜɚɠɧɨɟ�ɦɟɫɬɨ�ɜ�ɩɪɨɦɵɲɥɟɧɧɨɣ�ɷɤɨɥɨɝɢɢ�>�-
�@�� Ⱦɥɹ� ɨɱɢɫɬɤɢ� ɫɬɨɱɧɵɯ� ɜɨɞ� ɞɨɫɬɚɬɨɱɧɨ� ɱɚɫɬɨ� ɩɪɢɦɟɧɹɟɬɫɹ� ɦɟɬɨɞ�
ɮɥɨɤɭɥɹɰɢɢ�� ȼ� ɩɨɫɥɟɞɧɟɟ� ɜɪɟɦɹ� ɨɞɧɢɦɢ� ɢɡ� ɧɚɢɛɨɥɟɟ� ɩɟɪɫɩɟɤɬɢɜɧɵɯ�
ɫɱɢɬɚɸɬɫɹ� ɮɥɨɤɭɥɹɧɬɵ� ɧɚ� ɨɫɧɨɜɟ� ɩɨɥɢɚɤɪɢɥɚɦɢɞɚ� ɫ� ɪɚɡɥɢɱɧɵɦɢ�
ɞɨɛɚɜɤɚɦɢ�� � ɉɪɢɜɥɟɤɚɬɟɥɶɧɵɦ� ɹɜɥɹɟɬɫɹ� ɢɫɩɨɥɶɡɨɜɚɧɢɟ� ɮɥɨɤɭɥɹɧɬɨɜ��
ɤɨɬɨɪɵɟ� ɥɟɝɤɨ ɩɨɞɞɚɸɬɫɹ� ɪɚɫɩɚɞɭ� ɜ� ɪɟɡɭɥɶɬɚɬɟ� ɞɟɣɫɬɜɢɹ� ɛɢɨɥɨɝɢɱɟɫɤɢɯ�
ɫɪɟɞ�� ȼ� ɷɬɨɣ� ɫɜɹɡɢ� ɢɧɬɟɪɟɫɧɵɦ� ɩɪɟɞɫɬɚɜɥɹɟɬɫɹ� ɪɟɲɟɧɢɟ� ɡɚɞɚɱɢ� ɢɡɭɱɟɧɢɹ�
ɩɪɨɰɟɫɫɚ�ɛɢɨɪɚɡɥɨɠɟɧɢɹ��ɫɨ�ɩɨɥɢɦɟɪɨɜ�ɚɤɪɢɥɚɦɢɞɚ��ɚɤɪɢɥɨɜɨɣ�ɤɢɫɥɨɬɵ�ɢ�
ɯɢɬɨɡɚɧɚ�� ɜɯɨɞɹɳɢɯ� ɜ� ɫɨɫɬɚɜ� ɮɥɨɤɭɥɹɧɬɨɜ�� ɞɥɹ� ɨɛɨɫɧɨɜɚɧɢɹ� ɢɯ�
ɫɩɨɫɨɛɧɨɫɬɢ�ɤ�ɛɢɨɞɟɝɪɚɞɚɰɢɢ�ɜ�ɪɚɡɧɵɯ�ɩɨɱɜɨɝɪɭɧɬɚɯ� 

ɂɡɜɟɫɬɧɨ� >�@�� ɱɬɨ� ɩɪɢ� ɫɦɟɲɟɧɢɢ� ɮɥɨɤɭɥɹɧɬɚ� ɧɚ� ɨɫɧɨɜɟ�
ɩɨɥɢɚɤɪɢɥɚɦɢɞɚ� ɫ� ɝɪɭɧɬɨɦ� ɧɚɱɢɧɚɟɬɫɹ� ɩɪɨɰɟɫɫ� ɞɟɫɬɪɭɤɰɢɢ�� ɩɨɥɢɦɟɪ�
ɩɨɫɬɟɩɟɧɧɨ� ɪɚɡɪɭɲɚɟɬɫɹ�� ɜ� ɫɥɟɞɫɬɜɢɟ� ɱɟɝɨ� ɩɪɨɢɫɯɨɞɢɬ� ɭɦɟɧɶɲɟɧɢɟ� ɟɝɨ�
ɦɨɥɟɤɭɥɹɪɧɨɣ� ɦɚɫɫɵ�� ɉɪɢ� ɩɪɨɜɟɞɟɧɢɢ� ɷɤɫɩɟɪɢɦɟɧɬɚ� ɨɛɵɱɧɨ� ɨɛɪɚɡɟɰ�
ɩɟɪɟɦɟɲɢɜɚɟɬɫɹ� ɫ� ɩɨɱɜɨɝɪɭɧɬɨɦ�� ɢ� ɨɬɞɟɥɢɬɶ� ɟɝɨ� ɨɬ� ɝɪɭɧɬɚ� ɞɨɫɬɚɬɨɱɧɨ�
ɬɪɭɞɨɟɦɤɨ�� ɉɨɷɬɨɦɭ� ɞɥɹ� ɢɫɫɥɟɞɨɜɚɧɢɣ� ɛɵɥɢ� ɩɨɞɝɨɬɨɜɥɟɧɵ� ɫɲɢɬɵɟ�
ɨɛɪɚɡɰɵ� ɩɨɥɢɦɟɪɨɜ� ɪɚɡɧɨɝɨ� ɫɨɫɬɚɜɚ� ɫ� ɪɚɡɧɵɦ� ɫɨɞɟɪɠɚɧɢɟɦ� ɚɤɪɢɥɚɬɚ�

https://www.wirtgen-group.com/ocs/ru-ua/wirtgen/surface-miner-74-c/
https://vermeer-act.ru/
https://vermeer-act.ru/
https://petrovsk64.ru/info/pmr/
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ɯɢɬɨɡɚɧɚ�� ɉɪɟɞɩɨɥɚɝɚɥɨɫɶ�� ɱɬɨ� ɟɫɥɢ� ɛɢɨɪɚɡɥɚɝɚɸɬɫɹ� ɫɲɢɬɵɟ� ɫɬɪɭɤɬɭɪɵ�
ɨɛɪɚɡɰɨɜ� ɩɨɥɢɦɟɪɨɜ�� ɬɨ� ɜɨɞɨɪɚɫɬɜɨɪɢɦɵɟ� ɩɨɥɢɦɟɪɵ� ɛɭɞɭɬ� ɪɚɡɥɚɝɚɬɶɫɹ�
ɡɧɚɱɢɬɟɥɶɧɨ�ɥɟɝɱɟ�ɢɡ-ɡɚ�ɨɬɫɭɬɫɬɜɢɹ�ɜ�ɢɯ�ɫɬɪɭɤɬɭɪɟ�ɫɲɢɜɨɤ� 

ɂɫɫɥɟɞɨɜɚɧɢɹ� ɩɪɨɜɨɞɢɥɢɫɶ� ɧɚ� ɛɚɡɟ� ɯɢɦɢɱɟɫɤɨɝɨ� ɩɪɟɞɩɪɢɹɬɢɹ�ɈɈɈ�
©ȺɄɊɂɉɈɅª� �ɝ�� ɋɚɪɚɬɨɜ�� ɢ� ɇɚɭɱɧɨ-ɨɛɪɚɡɨɜɚɬɟɥɶɧɨɝɨ� ɰɟɧɬɪɚ�
©ɉɪɨɦɵɲɥɟɧɧɚɹ� ɷɤɨɥɨɝɢɹª� ɋɚɪɚɬɨɜɫɤɨɝɨ� ɝɨɫɭɞɚɪɫɬɜɟɧɧɨɝɨ� ɬɟɯɧɢɱɟɫɤɨɝɨ�
ɭɧɢɜɟɪɫɢɬɟɬɚ�ɢɦɟɧɢ�Ƚɚɝɚɪɢɧɚ�ɘ�Ⱥ��ɜ������ɝ� 

Ʉ�ɢɫɫɥɟɞɨɜɚɧɢɹɦ�ɛɵɥɢ�ɜɵɛɪɚɧɵ�ɫɥɟɞɭɸɳɢɟ�ɨɛɪɚɡɰɵ��ɫɨ�ɩɨɥɢɦɟɪɨɜ� 
1) >ȺɄ@�>ȺȺ@ ������������ɦɨɥɶ�ɥ��>ɏɌɁ@ �����ɝ����ɫɦ3; 
2) >ȺɄ@�>ȺȺ@ ������������ɦɨɥɶ�ɥ��>ɏɌɁ@ �����ɝ����ɫɦ3; 
3) >ȺɄ@�>ȺȺ@ ������������ɦɨɥɶ�ɥ��>ɏɌɁ@ �����ɝ����ɫɦ3; 
4) >ȺɄ@�>ȺȺ@ ������������ɦɨɥɶ�ɥ��>ɆȻȺȺ@ �����ɤ��>ɦɨɧ�@� 

Ɂɞɟɫɶ� ɨɛɨɡɧɚɱɟɧɢɹ�� ȺɄ� - ɚɤɪɢɥɨɜɚɹ� ɤɢɫɥɨɬɚ�� ȺȺ� ± ɚɤɪɢɥɚɦɢɞ�� ɏɌɁ� ± 
ɯɢɬɨɡɚɧ� 

Ɍɚɤɠɟ� ɞɥɹ� ɢɫɫɥɟɞɨɜɚɧɢɣ� ɛɵɥɢ� ɜɵɛɪɚɧɵ� ɫɥɟɞɭɸɳɢɟ� ɨɛɪɚɡɰɵ�
ɩɨɱɜɨɝɪɭɧɬɨɜ�� ��� ɩɨɱɜɨɝɪɭɧɬ� ɦɚɪɤɢ� ©ɑɟɪɧɨɡɟɦɤɚ� ɥɸɤɫª� �Ɋɨɫɫɢɹ���
ɫɨɞɟɪɠɚɳɢɣ�ɝɭɦɢɧɨɜɵɟ�ɤɢɫɥɨɬɵ�ɜ�ɤɨɥɢɱɟɫɬɜɟ���������ɩɨɱɜɨɝɪɭɧɬ��ɜɡɹɬɵɣ��
ɫ�ɬɟɪɪɢɬɨɪɢɢ�ɩɪɟɞɩɪɢɹɬɢɹ�ɈɈɈ�©ȺɄɊɂɉɈɅª�� 

ɉɟɪɟɞ� ɧɚɱɚɥɨɦ� ɷɤɫɩɟɪɢɦɟɧɬɚ� ɩɨɞɝɨɬɨɜɥɟɧɧɵɟ� ɨɛɪɚɡɰɵ� ɛɵɥɢ�
ɨɯɚɪɚɤɬɟɪɢɡɨɜɚɧɵ��ɂɯ�ɯɚɪɚɤɬɟɪɢɫɬɢɤɢ�ɩɪɟɞɫɬɚɜɥɟɧɵ�ɜ�ɬɚɛɥɢɰɟ��� 

 
Ɍɚɛɥɢɰɚ�� 

ɏɚɪɚɤɬɟɪɢɫɬɢɤɢ�ɨɛɪɚɡɨɜ�ɩɨɥɢɦɟɪɨɜ��ɜɡɹɬɵɯ�ɧɚ�ɢɫɫɥɟɞɨɜɚɧɢɟ 
ʋ�

ɫɨɫɬɚɜɚ 
Ɇɨɧɨɦɟɪ ɋɨɫɬɚɜ ɋɜɨɣɫɬɜɚ�ɩɪɨɞɭɤɬɚ 

[ȺȺ], 
ɦɨɥɶ�ɥ 

[ȺɄ], 
ɦɨɥɶ/ɥ 

[ɏɌɁ], 
ɝ����ɫɦ3 

>ɆȻȺȺ@��
>�ɦ@� % 

ɋ�Ɉ� 
��ɦɚɫɫ��
ɞɨɥɹ 

W ɜ�
ɇ2Ɉ��
ɝ�ɝ 

W ɜ�������
NaCl��ɝ�ɝ 

ɋɨɫɬɚɜ�� 3,952 0,208 0,4 - 40,7 810,2 42,2 
ɋɨɫɬɚɜ�� 3,952 0,208 0,6 - 33,3 455,8 36,8 
ɋɨɫɬɚɜ�� 3,952 0,208 0,9 - 32,5 223,1 26,4 
ɋɨɫɬɚɜ�� 3,952 0,208 - 0,1 30,6 177,6 20,4 
 

ɂɡ� ɬɚɛɥɢɰɵ� �� ɜɢɞɧɨ�� ɱɬɨ� ɭɜɟɥɢɱɟɧɢɟ� ɤɨɧɰɟɧɬɪɚɰɢɢ� ɯɢɬɨɡɚɧɚ�
ɩɪɢɜɨɞɢɬ� ɤ� ɭɦɟɧɶɲɟɧɢɸ� ɪɚɜɧɨɜɟɫɧɨɣ� ɫɬɟɩɟɧɢ� ɜɨɞɨɩɨɝɥɨɳɟɧɢɹ���
ȼɟɪɨɹɬɧɟɟ� ɜɫɟɝɨ� ɷɬɨ� ɢɦɟɟɬ� ɦɟɫɬɨ� ɩɨɬɨɦɭ�� ɱɬɨ� ɯɢɬɨɡɚɧ� ɹɜɥɹɟɬɫɹ�
©ɫɲɢɜɚɸɳɢɦª�ɚɝɟɧɬɨɦ��ȿɝɨ�ɭɜɟɥɢɱɟɧɢɟ�ɩɪɢɜɨɞɢɬ�ɤ�ɛɨɥɶɲɟɦɭ�ɡɚɲɢɜɚɧɢɸ�
ɩɨɥɢɦɟɪɚ� 

ȼ�ɪɟɡɭɥɶɬɚɬɟ�ɷɤɫɩɟɪɢɦɟɧɬɚ�ɛɵɥɨ�ɭɫɬɚɧɨɜɥɟɧɨ�ɫɥɟɞɭɸɳɟɟ� 
1. ɂɡɦɟɧɟɧɢɟ� ɦɚɫɫɵ� ɨɛɪɚɡɰɨɜ� ɩɨɥɢɦɟɪɨɜ ɤ� ɤɨɧɰɭ� ��-ɯ� ɫɭɬɨɤ�

ɩɪɟɞɫɬɚɜɥɟɧɨ�ɧɚ�ɪɢɫ���-2. 
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Ɋɢɫ�����ɂɡɦɟɧɟɧɢɟ�ɦɚɫɫɵ�ɨɛɪɚɡɰɨɜ�ɩɨɥɢɦɟɪɨɜ�ɜ�ɡɚɜɢɫɢɦɨɫɬɢ�ɨɬ�ɜɪɟɦɟɧɢ�ɜ�

ɭɧɢɜɟɪɫɚɥɶɧɨɦ�ɩɨɱɜɨɝɪɭɧɬɟ�ɦɚɪɤɢ�©ɑɟɪɧɨɡɟɦɤɚ�ɥɸɤɫª 
 

 
Ɋɢɫ�����ɂɡɦɟɧɟɧɢɟ�ɦɚɫɫɵ�ɨɛɪɚɡɰɨɜ�ɩɨɥɢɦɟɪɨɜ�ɜ�ɡɚɜɢɫɢɦɨɫɬɢ�ɨɬ�ɜɪɟɦɟɧɢ�ɜ�
ɩɨɱɜɨɝɪɭɧɬɟ�ɫ�ɬɟɪɪɢɬɨɪɢɢ�ɯɢɦɢɱɟɫɤɨɝɨ�ɩɪɟɞɩɪɢɹɬɢɹ�ɈɈɈ�©ȺɄɊɂɉɈɅª 

 
Ⱦɢɚɝɪɚɦɦɵ� ɧɚ� ɪɢɫ�� �� ɢ� �� ɩɨɤɚɡɵɜɚɸɬ�� ɱɬɨ� ɩɨɱɬɢ� ɜɫɟ� ɨɛɪɚɡɰɵ�

ɩɨɥɢɦɟɪɨɜ� ɤ� ɤɨɧɰɭ� ��-ɯ� ɫɭɬɨɤ� ɫɭɳɟɫɬɜɟɧɧɨ� ɭɜɟɥɢɱɢɜɚɸɬ� ɦɚɫɫɵ� ɫɜɨɢɯ�
ɩɥɚɫɬɢɧ��ɗɬɨ�ɦɨɠɟɬ�ɹɜɥɹɬɶɫɹ�ɫɥɟɞɫɬɜɢɟɦ�ɪɚɡɪɭɲɟɧɢɹ�ɫɬɪɭɤɬɭɪɵ�ɩɨɥɢɦɟɪɚ��
ɉɪɢ� ɱɟɦ� ɪɚɡɪɭɲɟɧɢɟ� ɩɪɨɢɫɯɨɞɢɬ� ɩɨɞ� ɞɟɣɫɬɜɢɟɦ� ɦɢɤɪɨɨɪɝɚɧɢɡɦɨɜ��
ɤɨɬɨɪɵɟ�ɫɨɞɟɪɠɚɬɫɹ�ɜ�ɩɨɱɜɨɝɪɭɧɬɟ�� 

2. Ɋɟɝɢɫɬɪɚɰɢɹ�ɩɪɨɢɫɯɨɞɹɳɢɯ�ɧɚɝɥɹɞɧɵɯ�ɢɡɦɟɧɟɧɢɣ�ɨɛɪɚɡɰɨɜ 
ɇɚɝɥɹɞɧɵɟ� ɢɡɦɟɧɟɧɢɹ� ɨɛɪɚɡɰɨɜ� ɮɢɤɫɢɪɨɜɚɥɢɫɶ� ɫ� ɩɨɦɨɳɶɸ�

ɫɨɫɬɚɜɥɟɧɧɨɣ� ɲɤɚɥɵ� ɪɟɝɢɫɬɪɚɰɢɢ� ɢɡɦɟɧɟɧɢɣ� ɩɥɚɫɬɢɧ�� Ɂɞɟɫɶ� ɜɧɟɲɧɢɟ�
ɢɡɦɟɧɟɧɢɹ�ɨɰɟɧɢɜɚɥɢɫɶ�ɰɢɮɪɚɦɢ�ɨɬ���ɞɨ����ɝɞɟ���± ɩɪɢɡɧɚɤ�ɜɵɪɚɠɟɧ�ɫɢɥɶɧɨ��
0 ± ɢɡɦɟɧɟɧɢɣ�ɩɪɚɤɬɢɱɟɫɤɢ�ɧɟɬ��Ɉɫɬɚɥɶɧɵɟ�ɰɢɮɪɵ�ɨɡɧɚɱɚɥɢ�ɩɪɨɦɟɠɭɬɨɱɧɵɣ�
ɜɚɪɢɚɧɬ��Ɋɟɡɭɥɶɬɚɬɵ�ɧɚɛɥɸɞɟɧɢɣ�ɩɪɢɜɟɞɟɧɵ�ɜ�ɬɚɛɥɢɰɚɯ���ɢ��� 

ɂɡ� ɬɚɛɥɢɰɵ� �� ɜɢɞɧɨ�� ɱɬɨ� ɨɰɟɧɤɢ� ɪɚɫɩɨɥɨɠɢɥɢɫɶ� ɜ�
ɩɨɫɥɟɞɨɜɚɬɟɥɶɧɨɫɬɢ�ɭɦɟɧɶɲɟɧɢɹ�ɫɜɨɢɯ�ɡɧɚɱɟɧɢɣ�ɫɜɟɪɯɭ�ɜɧɢɡ� 
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Ɍɚɛɥɢɰɚ�� 
Ɋɟɝɢɫɬɪɚɰɢɹ�ɜɧɟɲɧɢɯ�ɢɡɦɟɧɟɧɢɣ�ɨɛɪɚɡɰɨɜ�ɜ�ɭɧɢɜɟɪɫɚɥɶɧɨɦ�ɩɨɱɜɨɝɪɭɧɬɟ�ɦɚɪɤɢ�

©ɑɟɪɧɨɡɟɦɤɚ�ɥɸɤɫª 
ʋ
�ɨ
ɛɪ
ɚɡ
ɰɚ

 

>ɏ
ɌɁ
@��

ɝ�
��
�ɫ
ɦ3 

>Ɇ
ȻȺ

Ⱥ
@� 

>�
ɦ@
���

 ��ɞɧɟɣ ���ɞɧɟɣ ���ɞɧɟɣ ���ɞɧɟɣ 

Ʌ
ɢɩ
ɤɨ
ɫɬ
ɶ 

Ɏ
ɨɪ
ɦɚ

 

ȼ
ɡɹ
ɬɢ
ɟ�

ɡɟ
ɦɥ

ɢ�
ɜ�

ɫɟ
ɛɹ

 
Ʌ
ɢɩ
ɤɨ
ɫɬ
ɶ 

Ɏ
ɨɪ
ɦɚ

 

ȼ
ɡɹ
ɬɢ
ɟ�

ɡɟ
ɦɥ

ɢ�
ɜ�

ɫɟ
ɛɹ

 
Ʌ
ɢɩ
ɤɨ
ɫɬ
ɶ 

Ɏ
ɨɪ
ɦɚ

 

ȼ
ɡɹ
ɬɢ
ɟ�

ɡɟ
ɦɥ

ɢ�
ɜ�

ɫɟ
ɛɹ

 
Ʌ
ɢɩ
ɤɨ
ɫɬ
ɶ 

Ɏ
ɨɪ
ɦɚ

 

ȼ
ɡɹ
ɬɢ
ɟ�

ɡɟ
ɦɥ

ɢ�
ɜ�

ɫɟ
ɛɹ

 

ɋɨɫɬɚɜ�� 0,4 - 0 0 0 5 5 5 5 5 5 5 5 5 
ɋɨɫɬɚɜ�� 0,6 - 0 0 0 3,5 4 4 4 2 3 5 5 4 
ɋɨɫɬɚɜ�� 0,9 - 0 0 0 2 3,5 3 3 2 2 3 3 3 
ɋɨɫɬɚɜ�� - 0,1 0 0 0 1 0 1 0 1 1 1 1 1 

 
ɗɬɨ� ɨɡɧɚɱɚɟɬ�� ɱɬɨ� ɦɟɧɶɲɟɟ� ɫɨɞɟɪɠɚɧɢɟ� ɯɢɬɨɡɚɧɚ� ɜ� ɨɛɪɚɡɰɟ�

ɫɨɨɬɜɟɬɫɬɜɭɟɬ� ɛɨɥɶɲɟɦɭ� ɢɡɦɟɧɟɧɢɸ� ɜ� ɨɛɪɚɡɰɟ�� ȼ� ɨɛɪɚɡɰɟ� ɫ� ɫɨɫɬɚɜɨɦ� ���
ɤɨɬɨɪɵɣ�ɧɟ�ɫɨɞɟɪɠɢɬ�ɯɢɬɨɡɚɧɚ��ɢɡɦɟɧɟɧɢɣ�ɩɪɚɤɬɢɱɟɫɤɢ�ɧɟ�ɩɪɨɢɫɯɨɞɢɬ� 

 
Ɍɚɛɥɢɰɚ�� 

Ɋɟɝɢɫɬɪɚɰɢɹ�ɜɧɟɲɧɢɯ�ɢɡɦɟɧɟɧɢɣ�ɨɛɪɚɡɰɨɜ�ɜ�ɩɨɱɜɨɝɪɭɧɬɟ�ɫ�ɬɟɪɪɢɬɨɪɢɢ�ɯɢɦɢɱɟɫɤɨɝɨ�
ɩɪɟɞɩɪɢɹɬɢɹ�ɈɈɈ�©ȺɄɊɂɉɈɅª 

ʋ
�

ɨɛ
ɪɚ
ɡɰ
ɚ�

 

[ɏ
ɌɁ

], 
ɝ�
��
�ɫ
ɦ3 

>Ɇ
ȻȺ

Ⱥ
@

�>�
ɦ@
���

 0 ɞɧɟɣ 30 ɞɧɟɣ 60 ɞɧɟɣ 90 ɞɧɟɣ 

Ʌ
ɢɩ
ɤɨ

ɫɬ
ɶ 

Ɏ
ɨɪ
ɦɚ

 

ȼ
ɡɹ
ɬɢ
ɟ�

ɡɟ
ɦɥ

ɢ 
ɜ�
ɫɟ
ɛɹ

 
Ʌ
ɢɩ
ɤɨ

ɫɬ
ɶ 

Ɏ
ɨɪ
ɦɚ

 

ȼ
ɡɹ
ɬɢ
ɟ�

ɡɟ
ɦɥ

ɢ�
ɜ�
ɫɟ
ɛɹ

 
Ʌ
ɢɩ
ɤɨ

ɫɬ
ɶ 

Ɏ
ɨɪ
ɦɚ

 

ȼ
ɡɹ
ɬɢ
ɟ�

ɡɟ
ɦɥ

ɢ�
ɜ�
ɫɟ
ɛɹ

 
Ʌ
ɢɩ
ɤɨ

ɫɬ
ɶ 

Ɏ
ɨɪ
ɦɚ

 

ȼ
ɡɹ
ɬɢ
ɟ�

ɡɟ
ɦɥ

ɢ�
ɜ�
ɫɟ
ɛɹ

 

ɋɨɫɬɚɜ�� 0,4 - 0 0 0 4 4 3 3 5 4 4 5 4 
ɋɨɫɬɚɜ�� 0,6 - 0 0 0 5 5 5 1 5 3 5 5 5 
ɋɨɫɬɚɜ�� 0,9 - 0 0 0 2 1 2 1 4 3 2 3 2 
ɋɨɫɬɚɜ�� - 0,1 0 0 0 1 0 1 1 1 1 1 1 1 

 
ɂɡ� ɬɚɛɥɢɰɵ� �� ɜɢɞɧɨ�� ɱɬɨ� ɡɧɚɱɢɬɟɥɶɧɵɟ� ɜɧɟɲɧɢɟ� ɢɡɦɟɧɟɧɢɹ�

ɧɚɛɥɸɞɚɸɬɫɹ� ɜ� ɨɛɪɚɡɰɟ� ɫ� ɫɨɫɬɚɜɨɦ� ��� ɍ� ɨɛɪɚɡɰɚ� ɫ� ɫɨɫɬɚɜɨɦ� �� ɜɧɟɲɧɢɯ�
ɢɡɦɟɧɟɧɢɣ�ɩɨɱɬɢ�ɧɟ�ɧɚɛɥɸɞɚɟɬɫɹ� 

ȼɵɜɨɞ�� Ʉ� ɤɨɧɰɭ� ��-ɯ� ɫɭɬɨɤ� ɭ� ɞɜɭɯ� ɨɛɪɚɡɰɨɜ� ɩɨɱɜɨɝɪɭɧɬɚ��
ɫɨɞɟɪɠɚɳɢɯ� ɜ� ɫɜɨɟɦ� ɫɨɫɬɚɜɟ� >ɏɌɁ@ ����� ɝ����ɫɦ3 ɢ� >ɏɌɁ@ ����� ɝ����ɫɦ3, 
ɧɚɛɥɸɞɚɥɫɹ� ɩɟɪɟɯɨɞ� ɢɡ� ɫɨɫɬɨɹɧɢɹ� ɜɨɞɨɧɚɛɭɯɚɸɳɟɝɨ� ɩɨɥɢɦɟɪɚ� ɜ�
ɜɨɞɨɪɚɫɬɜɨɪɢɦɵɣ� ɜ� ɩɨɱɜɨɝɪɭɧɬɟ� ©ɑɟɪɧɨɡɟɦɤɚ� ɥɸɤɫª�� ȼ� ɩɨɱɜɨɝɪɭɧɬɟ� ɫ�
ɬɟɪɪɢɬɨɪɢɢ� ɩɪɟɞɩɪɢɹɬɢɹ� ɈɈɈ� ©ȺɄɊɂɉɈɅª� ɬɚɤɠɟ� ɧɚɛɥɸɞɚɥɢɫɶ�
ɡɧɚɱɢɬɟɥɶɧɵɟ� ɢɡɦɟɧɟɧɢɹ� ɭ� ɷɬɢɯ� ɞɜɭɯ ɨɛɪɚɡɰɨɜ�� ɫɨɞɟɪɠɚɳɢɯ� ɯɢɬɨɡɚɧ�� ɧɨ�
ɩɪɨɬɟɤɚɥɢ� ɨɧɢ� ɦɟɞɥɟɧɧɟɟ�� ɱɬɨ� ɦɨɠɧɨ� ɨɛɴɹɫɧɢɬɶ� ɦɟɧɶɲɢɦ� ɤɨɥɢɱɟɫɬɜɨɦ�
ɦɢɤɪɨɨɪɝɚɧɢɡɦɨɜ�ɜ�ɞɚɧɧɨɦ�ɜɢɞɟ�ɩɨɱɜɨɝɪɭɧɬɚ� 

 
Ʌɢɬɟɪɚɬɭɪɚ 

 
1. Ⱥɬɚɦɚɧɨɜɚ��Ɉ�ȼ� ɉɨɜɵɲɟɧɢɟ�ɫɨɪɛɰɢɨɧɧɨɣ�ɫɩɨɫɨɛɧɨɫɬɢ�ɦɨɞɢɮɢɰɢɪɨɜɚɧɧɨɝɨ�

ɛɟɧɬɨɧɢɬɚ� ɩɪɢ� ɨɱɢɫɬɤɟ� ɫɬɨɱɧɵɯ� ɜɨɞ� ɩɭɬɟɦ� ɟɝɨ� ɚɤɬɢɜɚɰɢɢ� �� Ɉ�ȼ�� Ⱥɬɚɦɚɧɨɜɚ�� ȿ�� ɂ��
Ɍɢɯɨɦɢɪɨɜɚ�� ɀ�� Ʉ�� Ʉɚɫɵɦɛɟɤɨɜ�� Ⱥ�Ⱥ�� ɉɨɞɨɤɫɟɧɨɜ� ��� ȼɨɞɚ� ɢ� ɷɤɨɥɨɝɢɹ�� ɩɪɨɛɥɟɦɵ� ɢ�
ɪɟɲɟɧɢɹ��± ɋ-ɉɛ���������± ʋ����������± ɋ���-12. DOI: 10.23968/2305-3488.2020.25.1.3-12 
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ɋɇɂɀȿɇɂȿ�ȼɂȻɊȺɐɂɂ�ɌɊɍȻɈɉɊɈȼɈȾɈȼ�ɗɇȿɊȽȿɌɂɑȿɋɄɂɏ�
ɍɋɌȺɇɈȼɈɄ�ɋ�ɂɋɉɈɅɖɁɈȼȺɇɂȿɆ�ɇɈȼɈȽɈ�ɍɋɌɊɈɃɋɌȼȺ 

 
ȼ� ɭɫɥɨɜɢɹɯ� ɩɪɨɢɡɜɨɞɫɬɜɚ� ɫɟɪɶɟɡɧɨɣ� ɩɪɨɛɥɟɦɨɣ� ɹɜɥɹɟɬɫɹ� ɫɧɢɠɟɧɢɟ� ɜɢɛɪɚɰɢɢ�

ɬɪɭɛɨɩɪɨɜɨɞɨɜ�� ɝɟɧɟɪɢɪɭɟɦɨɣ� ɩɪɢ� ɪɚɛɨɬɟ� ɪɚɡɥɢɱɧɵɯ� ɷɧɟɪɝɟɬɢɱɟɫɤɢɯ� ɭɫɬɚɧɨɜɨɤ��
Ɋɚɫɫɦɨɬɪɟɧɵ� ɧɟɞɨɫɬɚɬɤɢ� ɧɟɤɨɬɨɪɵɯ� ɫɭɳɟɫɬɜɭɸɳɢɯ� ɭɫɬɪɨɣɫɬɜ� ɫɧɢɠɟɧɢɹ� ɜɢɛɪɚɰɢɢ�
ɬɪɭɛɨɩɪɨɜɨɞɨɜ�� Ɉɩɢɫɚɧɨ� ɪɚɡɪɚɛɨɬɚɧɧɨɟ� ɚɜɬɨɪɚɦɢ� ɭɫɬɪɨɣɫɬɜɨ� ɫɧɢɠɟɧɢɹ� ɜɢɛɪɚɰɢɢ�
ɬɪɭɛɨɩɪɨɜɨɞɨɜ�ɷɧɟɪɝɟɬɢɱɟɫɤɢɯ�ɭɫɬɚɧɨɜɨɤ� 

Ʉɥɸɱɟɜɵɟ�ɫɥɨɜɚ��ɜɢɛɪɚɰɢɹ��ɬɪɭɛɨɩɪɨɜɨɞ��ɷɧɟɪɝɟɬɢɱɟɫɤɢɟ�ɭɫɬɚɧɨɜɤɢ��ɭɫɬɪɨɣɫɬɜɚ��
ɝɚɫɢɬɟɥɢ�ɤɨɥɟɛɚɧɢɣ  

 
ȼ� ɭɫɥɨɜɢɹɯ� ɩɪɨɢɡɜɨɞɫɬɜɚ� ɫɟɪɶɟɡɧɨɣ� ɩɪɨɛɥɟɦɨɣ� ɹɜɥɹɟɬɫɹ� ɫɧɢɠɟɧɢɟ�

ɜɢɛɪɚɰɢɢ� ɬɪɭɛɨɩɪɨɜɨɞɨɜ�� ɝɟɧɟɪɢɪɭɟɦɨɣ� ɩɪɢ� ɪɚɛɨɬɟ� ɪɚɡɥɢɱɧɵɯ�
ɷɧɟɪɝɟɬɢɱɟɫɤɢɯ�ɭɫɬɚɧɨɜɨɤ��ɧɚɫɨɫɨɜ� ɤɨɦɩɪɟɫɫɨɪɨɜ�ɢ�ɞɪ� [1-8].  

Ⱥɧɚɥɢɡ� ɢɡɜɟɫɬɧɵɯ� ɫɩɨɫɨɛɨɜ� ɢ� ɭɫɬɪɨɣɫɬɜ� ɫɧɢɠɟɧɢɹ� ɜɢɛɪɚɰɢɢ�
�ɬɪɭɛɨɩɪɨɜɨɞɨɜ� ɩɨɡɜɨɥɹɟɬ� ɫɞɟɥɚɬɶ� ɜɵɜɨɞ� ɨɛ� ɢɯ� ɧɟɞɨɫɬɚɬɨɱɧɨɣ�
ɷɮɮɟɤɬɢɜɧɨɫɬɢ��ɂɡɜɟɫɬɟɧ�ɫɩɨɫɨɛ�ɝɚɲɟɧɢɹ�ɜɢɛɪɚɰɢɣ�ɬɪɭɛɨɩɪɨɜɨɞɨɜ��ɩɚɬɟɧɬ�
58� �� ���� ���� &�� >�@�� ɍɫɬɪɨɣɫɬɜɨ� ɫɨɞɟɪɠɢɬ� ɭɫɬɚɧɨɜɥɟɧɧɵɣ� ɦɟɠɞɭ�
ɧɚɪɭɠɧɨɣ� ɩɨɜɟɪɯɧɨɫɬɶɸ� ɬɪɭɛɨɩɪɨɜɨɞɚ� ɢ� ɤɨɪɩɭɫɨɦ� ɜɹɡɤɨɭɩɪɭɝɢɣ�
ɞɟɦɩɮɢɪɭɸɳɢɣ�ɷɥɟɦɟɧɬ�ɜ� ɜɢɞɟ ɡɚɦɤɧɭɬɨɣ�ɤɨɥɶɰɟɜɨɣ�ɤɚɦɟɪɵ�ɫ�ɭɩɪɭɝɢɦɢ�
ɬɨɪɰɟɜɵɦɢ� ɫɬɟɧɤɚɦɢ�� ɝɟɪɦɟɬɢɱɧɨ� ɡɚɩɨɥɧɟɧɧɨɣ� ɞɟɦɩɮɢɪɭɸɳɟɣ�
ɠɢɞɤɨɫɬɶɸ�� ɩɪɢ� ɷɬɨɦ� ɧɚ� ɬɨɪɰɟɜɵɯ� ɫɬɟɧɤɚɯ� ɜɧɭɬɪɢ� ɤɚɦɟɪɵ� ɪɚɜɧɨɦɟɪɧɨ� ɜ�
ɨɤɪɭɠɧɨɦ�ɧɚɩɪɚɜɥɟɧɢɢ�ɡɚɤɪɟɩɥɟɧɵ�ɫɬɟɪɠɧɟɜɵɟ�ɷɥɟɦɟɧɬɵ��ɪɚɫɩɨɥɨɠɟɧɧɵɟ�
ɩɨɩɚɪɧɨ�ɧɚɩɪɨɬɢɜ�ɞɪɭɝ�ɞɪɭɝɚ��ɩɪɢ� ɷɬɨɦ�ɧɚ�ɩɥɨɫɤɨɫɬɹɯ� ɫɜɨɛɨɞɧɵɯ�ɬɨɪɰɨɜ�
ɫɬɟɪɠɧɟɜɵɯ�ɷɥɟɦɟɧɬɨɜ�ɭɫɬɚɧɨɜɥɟɧɵ�ɩɨɫɬɨɹɧɧɵɟ�ɦɚɝɧɢɬɵ�ɜ�ɜɢɞɟ�ɚɤɫɢɚɥɶɧɨ�
ɧɚɦɚɝɧɢɱɟɧɧɵɯ�ɞɢɫɤɨɜ��ɩɨɩɚɪɧɨ�ɨɛɪɚɳɟɧɧɵɯ�ɞɪɭɝ�ɤ�ɞɪɭɝɭ�ɪɚɡɧɨɢɦɟɧɧɵɦɢ�
ɩɨɥɸɫɚɦɢ��ɜɜɟɞɟɧɧɵɦɢ�ɜɨ�ɜɡɚɢɦɧɵɣ�ɤɨɧɬɚɤɬ��Ɍɚɤɨɟ�ɭɫɬɪɨɣɫɬɜɨ��ɧɟɫɦɨɬɪɹ�
ɧɚ� ɞɨɫɬɚɬɨɱɧɨ� ɷɮɮɟɤɬɢɜɧɭɸ� ɪɚɛɨɬɭ�� ɫɥɨɠɧɨ� ɜ� ɢɡɝɨɬɨɜɥɟɧɢɢ�� Ɉɧɨ� ɩɥɨɯɨ�

https://www.scopus.com/authid/detail.uri?origin=resultslist&authorId=57210982869&zone=
https://www.scopus.com/record/display.uri?eid=2-s2.0-85079464782&origin=resultslist&sort=plf-f&src=s&st1=Atamanova&st2=O.V.&nlo=1&nlr=20&nls=count-f&sid=0226ea827e8ed08d2f7362cf110ed6f4&sot=anl&sdt=aut&sl=47&s=AU-ID%28%22Atamanova%2c+Olga+Victorovna%22+10041650500%29&relpos=5&citeCnt=0&searchTerm=
https://www.scopus.com/record/display.uri?eid=2-s2.0-85079464782&origin=resultslist&sort=plf-f&src=s&st1=Atamanova&st2=O.V.&nlo=1&nlr=20&nls=count-f&sid=0226ea827e8ed08d2f7362cf110ed6f4&sot=anl&sdt=aut&sl=47&s=AU-ID%28%22Atamanova%2c+Olga+Victorovna%22+10041650500%29&relpos=5&citeCnt=0&searchTerm=
https://www.scopus.com/authid/detail.uri?origin=resultslist&authorId=57210982869&zone=
https://www.scopus.com/authid/detail.uri?origin=resultslist&authorId=7006674945&zone=
https://www.scopus.com/authid/detail.uri?origin=resultslist&authorId=10041650500&zone=
https://www.scopus.com/authid/detail.uri?origin=resultslist&authorId=10041650500&zone=
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ɩɪɢɦɟɧɢɦɨ� ɞɥɹ� ɬɪɭɛɨɩɪɨɜɨɞɨɜ� ɛɨɥɶɲɨɝɨ� ɞɢɚɦɟɬɪɚ�� ɬɚɤ� ɤɚɤ� ɩɪɢ� ɷɬɨɦ�
ɬɪɟɛɭɸɬɫɹ� ɞɨɫɬɚɬɨɱɧɨ� ɤɪɭɩɧɵɟ� ɦɚɝɧɢɬɵ�� Ɍɚɤɠɟ� ɩɪɢɦɟɧɟɧɢɟ� ɦɚɝɧɢɬɨɜ�
ɫɨɡɞɚɺɬ� ɭɱɚɫɬɨɤ�� ɧɚ� ɤɨɬɨɪɨɦ� ɦɨɝɭɬ� ɡɚɞɟɪɠɢɜɚɬɶɫɹ� ɩɪɨɞɭɤɬɵ� ɤɨɪɪɨɡɢɢ�
ɫɬɚɥɶɧɵɯ� ɬɪɭɛɨɩɪɨɜɨɞɨɜ�� ɱɬɨ� ɫɭɠɚɟɬ� ɠɢɜɨɟ� ɫɟɱɟɧɢɟ� ɤɚɧɚɥɚ� ɫɨɡɞɚɺɬ�
ɞɨɩɨɥɧɢɬɟɥɶɧɨɟ�ɦɟɫɬɧɨɟ�ɝɢɞɪɚɜɥɢɱɟɫɤɨɟ�ɫɨɩɪɨɬɢɜɥɟɧɢɟ� 

ɍɫɬɪɨɣɫɬɜɨ� ɞɥɹ� ɝɚɲɟɧɢɹ� ɜɢɛɪɚɰɢɣ� ɬɪɭɛɨɩɪɨɜɨɞɚ�� ɩɚɬɟɧɬ� 58� �� ����
���� &��� ɢɦɟɟɬ� ɜ� ɫɜɨɟɣ� ɤɨɧɫɬɪɭɤɰɢɢ� ɜɧɟɲɧɢɣ� ɤɨɠɭɯ� ɢ� ɩɥɨɬɧɨ�
ɭɫɬɚɧɨɜɥɟɧɧɵɣ�ɦɟɠɞɭ�ɧɚɪɭɠɧɨɣ�ɩɨɜɟɪɯɧɨɫɬɶɸ�ɬɪɭɛɨɩɪɨɜɨɞɚ�ɢ�ɤɨɪɩɭɫɨɦ�
ɜɹɡɤɨɭɩɪɭɝɢɣ� ɞɟɦɩɮɢɪɭɸɳɢɣ� ɷɥɟɦɟɧɬ� ɜ� ɜɢɞɟ� ɡɚɦɤɧɭɬɨɣ� ɤɨɥɶɰɟɜɨɣ�
ɭɩɪɭɝɨɣ� ɤɚɦɟɪɵ�� ɝɟɪɦɟɬɢɱɧɨ� ɡɚɩɨɥɧɟɧɧɨɣ� ɞɟɦɩɮɢɪɭɸɳɟɣ� ɠɢɞɤɨɫɬɶɸ��
Ɂɚɦɤɧɭɬɚɹ� ɤɨɥɶɰɟɜɚɹ� ɭɩɪɭɝɚɹ� ɤɚɦɟɪɚ� ɜɵɩɨɥɧɟɧɚ� ɜ� ɜɢɞɟ� ɰɢɥɢɧɞɪɢɱɟɫɤɨɣ�
ɨɛɨɥɨɱɤɢ�ɢɡ�ɤɨɪɞɧɨɣ�ɬɤɚɧɢ��ɫɜɨɛɨɞɧɨ�ɧɚɞɟɬɨɣ�ɧɚ�ɬɪɭɛɨɩɪɨɜɨɞ�ɜ�ɦɟɫɬɚɯ�ɟɝɨ�
ɦɚɤɫɢɦɚɥɶɧɵɯ� ɜɢɛɪɚɰɢɨɧɧɵɯ� ɩɟɪɟɦɟɳɟɧɢɣ� ɢ� ɢɦɟɸɳɟɣ� ɜɵɜɟɪɧɭɬɵɟ�
ɜɧɭɬɪɶ� ɤɨɥɶɰɟɜɵɟ� ɱɚɫɬɢ�� ɨɯɜɚɬɵɜɚɸɳɢɟ� ɬɪɭɛɨɩɪɨɜɨɞ� ɫ� ɧɚɬɹɝɨɦ� ɢ�
ɡɚɮɢɤɫɢɪɨɜɚɧɧɵɟ�ɧɚ�ɩɨɫɥɟɞɧɟɦ�ɜɛɥɢɡɢ�ɬɨɪɰɨɜ�ɨɛɨɥɨɱɤɢ�� 

Ⱦɚɧɧɨɟ�ɭɫɬɪɨɣɫɬɜɨ�ɨɛɥɚɞɚɟɬ�ɧɢɡɤɨɣ�ɧɚɞɺɠɧɨɫɬɶɸ��ɬɚɤ�ɤɚɤ�ɫɦɟɳɟɧɢɟ�
ɬɪɭɛɨɩɪɨɜɨɞɚ� ɜɞɨɥɶ� ɨɫɢ�� ɧɚɩɪɢɦɟɪ, ɩɪɢ� ɢɡɦɟɧɟɧɢɢ� ɬɟɦɩɟɪɚɬɭɪɵ� ɦɨɠɟɬ�
ɫɦɟɫɬɢɬɶ� ɨɛɨɥɨɱɤɭ� ɢ� ɞɨɩɭɫɬɢɬɶ� ɭɬɟɱɤɭ� ɠɢɞɤɨɫɬɢ�� Ɍɚɤɠɟ� ɨɬɫɭɬɫɬɜɭɟɬ�
ɜɨɡɦɨɠɧɨɫɬɶ� ɪɟɝɭɥɢɪɨɜɤɢ� ɞɚɧɧɨɝɨ� ɭɫɬɪɨɣɫɬɜɚ� ɞɥɹ� ɩɪɟɞɨɬɜɪɚɳɟɧɢɹ�
ɜɨɡɧɢɤɧɨɜɟɧɢɹ�ɪɟɡɨɧɚɧɫɧɨɝɨ�ɪɟɠɢɦɚ� 

Ɋɚɡɪɚɛɨɬɚɧɧɨɟ� ɚɜɬɨɪɚɦɢ� ɭɫɬɪɨɣɫɬɜɨ� ɢɦɟɟɬ� ɛɨɥɟɟ� ɩɪɨɫɬɭɸ�
ɤɨɧɫɬɪɭɤɰɢɸ�� ɢ� ɩɪɢ� ɷɬɨɦ� ɛɨɥɟɟ� ɜɵɫɨɤɭɸ� ɷɮɮɟɤɬɢɜɧɨɫɬɶ� ɝɚɲɟɧɢɹ�
ɜɢɛɪɚɰɢɢ� 

ɇɚ� ɪɢɫɭɧɤɟ� ɫɯɟɦɚɬɢɱɧɨ� ɢɡɨɛɪɚɠɟɧɨ� ɩɪɟɞɥɚɝɚɟɦɨɟ� ɭɫɬɪɨɣɫɬɜɨ� ɞɥɹ�
ɝɚɲɟɧɢɹ� ɜɢɛɪɚɰɢɢ� ɬɪɭɛɨɩɪɨɜɨɞɚ�� ɇɚ� ɩɨɜɟɪɯɧɨɫɬɢ� ɬɪɭɛɨɩɪɨɜɨɞɚ� ��
ɪɚɡɦɟɳɚɸɬɫɹ� ɜ� ɡɚɜɢɫɢɦɨɫɬɢ� ɨɬ� ɞɢɚɦɟɬɪɚ� ɬɪɭɛɨɩɪɨɜɨɞɚ� ɰɢɥɢɧɞɪɢɱɟɫɤɢɟ�
ɞɟɦɩɮɟɪɵ�ɢɡ�ɪɟɡɢɧɵ����ȼɨɡɦɨɠɧɨ�ɢɫɩɨɥɶɡɨɜɚɧɢɟ�ɞɜɭɯɫɥɨɣɧɵɯ�ɞɟɦɩɮɟɪɨɜ��
ɜ� ɤɨɬɨɪɵɯ� ɜɧɭɬɪɢ� ɪɟɡɢɧɨɜɨɝɨ� ɩɨɤɪɵɬɢɹ� ɪɚɫɩɨɥɚɝɚɟɬɫɹ� ɜɹɡɤɚɹ� ɠɢɞɤɨɫɬɶ��
ɗɬɨɬ� ɪɹɞ� ɞɟɦɩɮɟɪɨɜ� ɨɯɜɚɬɵɜɚɟɬɫɹ� ɪɟɝɭɥɢɪɭɸɳɢɦ� ɯɨɦɭɬɨɦ� ��� ɇɚ�
ɜɧɭɬɪɟɧɧɟɣ�ɢ� ɜɧɟɲɧɟ�ɩɨɜɟɪɯɧɨɫɬɢ�ɯɨɦɭɬɚ� ɜɵɩɨɥɧɟɧɵ�ɩɪɨɫɟɱɤɢ�� ɤɨɬɨɪɵɟ�
ɜɵɩɨɥɧɹɸɬ� ɮɭɧɤɰɢɸ� ɭɞɟɪɠɢɜɚɧɢɹ� ɞɟɦɩɮɟɪɨɜ� ɧɚ� ɦɟɫɬɟ�� Ɋɟɝɭɥɢɪɨɜɨɱɧɵɣ�
ɡɚɠɢɦɧɨɣ� ɜɢɧɬ� �� ɯɨɦɭɬɚ� ɜɵɜɨɞɢɬɫɹ� ɡɚ� ɜɧɟɲɧɢɣ� ɤɨɠɭɯ� ��� ȼ� ɤɨɥɶɰɟɜɨɦ�
ɡɚɡɨɪɟ� ɦɟɠɞɭ� ɪɟɝɭɥɢɪɨɜɨɱɧɵɦ� ɯɨɦɭɬɨɦ� ɢ� ɜɧɟɲɧɢɦ� ɤɨɠɭɯɨɦ�
ɭɫɬɚɧɚɜɥɢɜɚɟɬɫɹ�ɟɳɺ�ɨɞɢɧ�ɪɹɞ�ɞɟɦɩɮɟɪɨɜ����ɉɪɢ�ɭɫɬɚɧɨɜɤɟ�ɨɛɟɫɩɟɱɢɜɚɟɬɫɹ�
ɫɠɚɬɢɟ� ɞɟɦɩɮɢɪɭɸɳɢɯ� ɷɥɟɦɟɧɬɨɜ� ɩɟɪɜɨɝɨ� ɢ� ɜɬɨɪɨɝɨ� ɪɹɞɚ� ɞɨ� ���� ɨɬ�
ɢɫɯɨɞɧɨɝɨ� ɞɢɚɦɟɬɪɚ�� ɑɚɫɬɢɱɧɨ� ɫɠɚɬɵɟ� ɨɜɚɥɶɧɵɟ� ɜ� ɫɟɱɟɧɢɢ� ɞɟɦɩɮɟɪɵ�
ɞɨɫɬɚɬɨɱɧɨ� ɯɨɪɨɲɨ� ɩɨɡɜɨɥɹɸɬ� ɝɚɫɢɬɶ� ɤɨɥɟɛɚɧɢɹ� ɜ� ɩɨɩɟɪɟɱɧɨɦ� ɨɫɢ�
ɬɪɭɛɨɩɪɨɜɨɞɚ� ɧɚɩɪɚɜɥɟɧɢɢ� ɬɪɭɛɨɩɪɨɜɨɞɚ�� ɉɪɢ� ɷɬɨɦ� ɫɨɯɪɚɧɹɟɬɫɹ�
ɜɨɡɦɨɠɧɨɫɬɶ�ɱɚɫɬɢɱɧɨɝɨ�ɤɚɱɟɧɢɹ�ɞɟɦɩɮɟɪɨɜ��ɗɬɨ�ɨɛɟɫɩɟɱɢɜɚɟɬ�ɞɨɫɬɚɬɨɱɧɨ�
ɦɹɝɤɨɟ� ɝɚɲɟɧɢɟ� ɜ� ɬɨɦ� ɱɢɫɥɟ� ɢ� ɤɪɭɬɢɥɶɧɵɯ� ɤɨɥɟɛɚɧɢɣ� ɬɪɭɛɨɩɪɨɜɨɞɚ��
Ɋɟɝɭɥɢɪɨɜɤɚ�ɞɥɢɧɵ�ɨɤɪɭɠɧɨɫɬɢ�ɯɨɦɭɬɚ�ɩɨɡɜɨɥɹɟɬ�ɦɟɧɹɬɶ�ɟɝɨ�ɞɢɚɦɟɬɪ��ɉɪɢ�
ɷɬɨɦ� ɜɧɭɬɪɟɧɧɢɣ� ɪɹɞ� ɞɟɦɩɮɟɪɨɜ� ɫɠɢɦɚɟɬɫɹ�� ɚ� ɜɧɟɲɧɢɣ� ɧɚɨɛɨɪɨɬ�
ɪɚɡɠɢɦɚɟɬɫɹ�� ɢ� ɚɧɚɥɨɝɢɱɧɨ� ɜ� ɨɛɪɚɬɧɨɦ� ɧɚɩɪɚɜɥɟɧɢɢ�� ɂɡɦɟɧɟɧɢɟ� ɜɵɫɨɬɵ�
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ɞɟɦɩɮɢɪɭɸɳɟɝɨ� ɷɥɟɦɟɧɬɚ� ɦɨɠɟɬ� ɫɨɫɬɚɜɥɹɬɶ� ɨɬ� ����� ɞɨ� �� ɞɢɚɦɟɬɪɚ� ɜ�
ɧɟɫɠɚɬɨɦ�ɫɨɫɬɨɹɧɢɢ��Ɍɚɤɨɣ�ɫɩɨɫɨɛ�ɪɟɝɭɥɢɪɨɜɤɢ�ɩɨɡɜɨɥɹɟɬ�ɦɟɧɹɬɶ�ɱɚɫɬɨɬɭ�
ɫɨɛɫɬɜɟɧɧɵɯ� ɤɨɥɟɛɚɧɢɣ� ɫɢɫɬɟɦɵ� ɭɫɬɪɨɣɫɬɜɨ� ± ɬɪɭɛɨɩɪɨɜɨɞ� ɢ� ɢɡɛɟɠɚɬɶ�
ɜɨɡɧɢɤɧɨɜɟɧɢɹ�ɪɟɡɨɧɚɧɫɚ�ɜ�ɫɢɫɬɟɦɟ� 

ȼɵɲɟɨɩɢɫɚɧɧɨɟ� ɭɫɬɪɨɣɫɬɜɨ� ɩɨɡɜɨɥɹɟɬ� ɨɫɭɳɟɫɬɜɥɹɬɶ� ɷɮɮɟɤɬɢɜɧɨɟ����
ɝɚɲɟɧɢɟ� ɜɢɛɪɚɰɢɢ� ɬɪɭɛɨɩɪɨɜɨɞɨɜ� ɢ� ɜɢɛɪɨɡɚɳɢɬɭ� ɷɧɟɪɝɟɬɢɱɟɫɤɢɯ�
ɭɫɬɚɧɨɜɨɤ��Ɂɚ�ɫɱɟɬ�ɢɡɦɟɧɟɧɢɹ�ɜɵɫɨɬɵ�ɞɟɦɩɮɢɪɭɸɳɢɯ�ɜɫɬɚɜɨɤ�ɢ�ɩɥɨɳɚɞɢ�
ɢɯ� ɫɨɩɪɢɤɨɫɧɨɜɟɧɢɹ� ɫ� ɬɪɭɛɨɣ� ɢ� ɤɨɠɭɯɨɦ� ɩɪɟɞɨɬɜɪɚɳɚɟɬɫɹ� ɜɵɯɨɞ�
ɭɫɬɪɨɣɫɬɜɚ�ɞɥɹ�ɝɚɲɟɧɢɹ�ɜɢɛɪɚɰɢɢ�ɧɚ�ɪɟɡɨɧɚɧɫɧɵɟ�ɪɟɠɢɦɵ��ɂɫɩɨɥɶɡɨɜɚɧɢɟ�
ɭɫɬɪɨɣɫɬɜɚ� ɩɪɢ� ɫɨɨɬɜɟɬɫɬɜɭɸɳɟɣ� ɪɟɝɭɥɢɪɨɜɤɟ� ɜɢɛɪɨɨɩɨɪɵ� ɩɨɡɜɨɥɹɟɬ�
ɫɭɳɟɫɬɜɟɧɧɨ� ɫɧɢɠɚɬɶ� ɩɨɩɟɪɟɱɧɵɟ� ɢ� ɤɪɭɬɢɥɶɧɵɟ� ɜɢɛɪɚɰɢɢ� ɜ� ɲɢɪɨɤɨɦ�
ɞɢɚɩɚɡɨɧɟ�ɱɚɫɬɨɬ� 

 

 
 

ɍɫɬɪɨɣɫɬɜɨ�ɞɥɹ�ɝɚɲɟɧɢɹ�ɜɢɛɪɚɰɢɢ�ɬɪɭɛɨɩɪɨɜɨɞɚ� 
1 ± ɩɨɜɟɪɯɧɨɫɬɶ�ɬɪɭɛɨɩɪɨɜɨɞɚ����± ɰɢɥɢɧɞɪɢɱɟɫɤɢɟ�ɞɟɦɩɮɟɪɵ����± ɯɨɦɭɬ�� 

4 ± ɜɢɧɬ�ɯɨɦɭɬɚ����± ɜɧɟɲɧɢɣ�ɤɨɠɭɯ����- ɰɢɥɢɧɞɪɢɱɟɫɤɢɟ�ɞɟɦɩɮɟɪɵ� 
 
Ɋɚɡɪɚɛɨɬɚɧɧɨɟ� ɚɜɬɨɪɚɦɢ� ɦɨɠɟɬ� ɲɢɪɨɤɨ� ɩɪɢɦɟɧɹɬɶɫɹ� ɜ� ɪɚɡɥɢɱɧɵɯ�

ɨɬɪɚɫɥɹɯ� ɬɟɯɧɢɤɢ� ɞɥɹ� ɫɧɢɠɟɧɢɹ� ɜɢɛɪɚɰɢɢ� ɷɧɟɪɝɟɬɢɱɟɫɤɢɯ� ɭɫɬɚɧɨɜɨɤ�
ɪɚɡɥɢɱɧɵɯ�ɬɢɩɨɜ� Ʉɨɧɫɬɪɭɤɰɢɹ�ɭɫɬɪɨɣɫɬɜɚ�ɩɚɬɟɧɬɭɟɬɫɹ�� 

 
Ɋɚɛɨɬɚ� ɜɵɩɨɥɧɟɧɚ� ɜ� ɪɚɦɤɚɯ� ɝɪɚɧɬɚ� Ɋɨɫɫɢɣɫɤɨɝɨ� ɧɚɭɱɧɨɝɨ� ɮɨɧɞɚ��

ɫɨɝɥɚɲɟɧɢɟ�ʋ��-19-00222. 
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Ʌɢɬɟɪɚɬɭɪɚ 
 

1. Ȼɟɥɵɣ�Ⱦ�Ɇ��ɍɫɬɪɨɣɫɬɜɨ�ɞɥɹ�ɝɚɲɟɧɢɹ�ɜɢɛɪɚɰɢɣ�ɬɪɭɛɨɩɪɨɜɨɞɚ��ɉɚɬɟɧɬ��ɊɎ�ʋ�
58�����������&��������ɝ� 

���ȼɚɫɢɥɶɟɜ�Ⱥ�ȼ��Ɇɨɞɟɥɢɪɨɜɚɧɢɟ�ɢ��ɫɧɢɠɟɧɢɟ�ɧɢɡɤɨɱɚɫɬɨɬɧɨɝɨ�ɡɜɭɤɚ�ɢ�ɜɢɛɪɚɰɢɢ�
ɷɧɟɪɝɟɬɢɱɟɫɤɢɯ� ɭɫɬɚɧɨɜɨɤ� ɢ� ɩɪɢɫɨɟɞɢɧɟɧɧɵɯ� ɦɟɯɚɧɢɱɟɫɤɢɯ� ɫɢɫɬɟɦ�� ɦɨɧɨɝɪɚɮɢɹ� ��
ɋɚɦɚɪɚ������� 

��� ȼɚɫɢɥɶɟɜ� Ⱥ�ȼ�� ɋɧɢɠɟɧɢɟ� � ɧɢɡɤɨɱɚɫɬɨɬɧɨɝɨ� ɲɭɦɚ� ɢ� ɜɢɛɪɚɰɢɢ� ɫɢɥɨɜɵɯ� ɢ�
ɷɧɟɪɝɟɬɢɱɟɫɤɢɯ� ɭɫɬɚɧɨɜɨɤ�� � ©ɂɡɜɟɫɬɢɹ�ɋɚɦɚɪɫɤɨɝɨ� ɧɚɭɱɧɨɝɨ� ɰɟɧɬɪɚ� ɊȺɇª�� ɝ��ɋɚɦɚɪɚ��
ɬɨɦ����ʋ���ɢɸɥɶ�± ɞɟɤɚɛɪɶ������ɝ���ɫ�����-430. 
��� ȼɚɫɢɥɶɟɜ�Ⱥ�ȼ�� ɋɧɢɠɟɧɢɟ� ɧɢɡɤɨɱɚɫɬɨɬɧɨɣ� ɜɢɛɪɚɰɢɢ� ɬɪɭɛɨɩɪɨɜɨɞɨɜ� ɷɧɟɪɝɟɬɢɱɟɫɤɢɯ�
ɭɫɬɚɧɨɜɨɤ��ȼ�ɟɠɟɦɟɫɹɱɧɨɦ�ɧɚɭɱɧɨɦ�ɠɭɪɧɚɥɟ��ɇɚɭɤɚ� - ɩɪɨɢɡɜɨɞɫɬɜɭ���ʋ���ɚɜɝɭɫɬ������
ɝ���ɫ����-70. 

��� ɂɜɚɧɨɜ�ɇ�ɂ��� ɇɢɤɢɮɨɪɨɜ�Ⱥ�ɋ�� Ɉɫɧɨɜɵ� ɜɢɛɪɨɚɤɭɫɬɢɤɢ�� ɍɱɟɛɧɢɤ� ɞɥɹ� ɜɭɡɨɜ� - 
ɋɉɛ���ɉɨɥɢɬɟɯɧɢɤɚ��������± ����ɫ���ɢɥ�� 

���ɋɬɚɪɨɛɢɧɫɤɢɣ�Ɋ�ɇ��� � �ȼɚɫɢɥɶɟɜ�Ⱥ�ȼ��� �Ƚɨɪɞɟɟɜ�ȼ�ɇ��� �ȼɚɫɢɥɶɟɜ�ȼ�ȼ��ɋɢɫɬɟɦɚ�
ɚɤɬɢɜɧɨɝɨ� ɩɨɞɚɜɥɟɧɢɹ� ɲɭɦɚ� ɜɩɭɫɤɚ� ɞɜɢɝɚɬɟɥɹ� ɜɧɭɬɪɟɧɧɟɝɨ� ɫɝɨɪɚɧɢɹ�� ɉɚɬɟɧɬ ɊɎ N 
2096651 ɋ1, 1997. 

7. Vasilyev A.V. Development and approbation of methods and technical solutions of 
reduction of vibration of power plants and joining mechanical systems. Procedia Engineering. 
2015. Volume 106, pp. 354-362.   

8. Vassiliev A.V.  Compact  active  noise control units for automobile intake low-
frequency noise attenuation. Proc. of "ACTIVE 97" Symp., Budapest, Hungary, August 1997, 
p.587-594. 
 

 
ȼ.Ⱥ. ȼɢɧɨɝɪɚɞɨɜɚ 

 
ɋɚɦɚɪɫɤɢɣ�ɝɨɫɭɞɚɪɫɬɜɟɧɧɵɣ�ɬɟɯɧɢɱɟɫɤɢɣ�ɭɧɢɜɟɪɫɢɬɟɬ 

 
ɊȺɁɊȺȻɈɌɄȺ�ɄɈɆȻɂɇɂɊɈȼȺɇɇɈȽɈ�ɍɋɌɊɈɃɋɌȼȺ�ȽȺɒȿɇɂə�

ɇɂɁɄɈɑȺɋɌɈɌɇɈȽɈ�ɒɍɆȺ�ɂ�ɄɈɅȿȻȺɇɂɃ�ȾȺȼɅȿɇɂə 
 

ȼɵɩɨɥɧɟɧ� ɚɧɚɥɢɡ� ɢɫɬɨɱɧɢɤɨɜ� ɲɭɦɚ� ɧɚ� ɬɢɩɨɜɨɣ� ɤɨɦɩɪɟɫɫɨɪɧɨɣ� ɭɫɬɚɧɨɜɤɟ��
Ɉɩɪɟɞɟɥɟɧɨ��ɱɬɨ�ɧɢɡɤɨɱɚɫɬɨɬɧɵɣ�ɲɭɦ�ɪɚɫɩɪɨɫɬɪɚɧɹɟɬɫɹ�ɧɚ�ɡɧɚɱɢɬɟɥɶɧɨɟ�ɪɚɫɫɬɨɹɧɢɟ�ɨɬ�
ɤɨɦɩɪɟɫɫɨɪɚ� ɩɨ� ɬɪɭɛɨɩɪɨɜɨɞɭ�� ɉɪɟɞɥɨɠɟɧɨ� ɭɫɬɪɨɣɫɬɜɨ� ɝɚɲɟɧɢɹ� ɲɭɦɚ� ɢ� ɤɨɥɟɛɚɧɢɣ�
ɞɚɜɥɟɧɢɹ� 

Ʉɥɸɱɟɜɵɟ� ɫɥɨɜɚ�� ɧɢɡɤɨɱɚɫɬɨɬɧɵɣ� ɲɭɦ�� ɩɭɥɶɫɚɰɢɹ� ɞɚɜɥɟɧɢɹ�� ɤɨɦɩɪɟɫɫɨɪɧɵɟ�
ɭɫɬɚɧɨɜɤɢ��ɭɫɬɪɨɣɫɬɜɨ��ɝɚɲɟɧɢɟ�ɲɭɦɚ� 

 
ȼ�ɞɚɧɧɨɣ�ɢɫɫɥɟɞɨɜɚɬɟɥɶɫɤɨɣ�ɪɚɛɨɬɟ�ɛɵɥ�ɩɪɨɜɟɞɟɧ�ɚɧɚɥɢɡ�ɡɜɭɤɨɜɨɝɨ�

ɞɚɜɥɟɧɢɹ� ɬɢɩɨɜɨɣ� ɤɨɦɩɪɟɫɫɨɪɧɨɣ� ɭɫɬɚɧɨɜɤɢ� ɦɨɳɧɨɫɬɶɸ� ���� ɤȼɬ� ɧɚ�
ɩɪɢɦɟɪɟ� ɤɨɦɩɪɟɫɫɨɪɧɨɣ� ɭɫɬɚɧɨɜɤɢ� ɉɈ� ɋɈɆ� ɋɈ-�ɛ� �ȼɢɥɶɧɸɫ���
Ʉɨɦɩɪɟɫɫɨɪɧɵɟ�ɭɫɬɚɧɨɜɤɢ�ɬɚɤɨɝɨ�ɬɢɩɚ�ɩɪɟɞɧɚɡɧɚɱɟɧɵ�ɞɥɹ�ɫɠɚɬɢɹ�ɝɚɡɨɜ�ɢ�
ɩɟɪɟɤɚɱɢɜɚɧɢɹ� ɢɯ� ɤ� ɩɨɬɪɟɛɢɬɟɥɹɦ� ɢ� ɱɚɫɬɨ� ɢɫɩɨɥɶɡɭɸɬɫɹ� ɧɚ� ɦɧɨɝɢɯ�
ɩɪɟɞɩɪɢɹɬɢɹ� ɨɬɟɱɟɫɬɜɟɧɧɨɝɨ� ɩɪɨɢɡɜɨɞɫɬɜɚ�� Ʉɨɦɩɪɟɫɫɨɪ� ɋɈ-�Ȼ� ± 
ɩɨɪɲɧɟɜɨɣ�� ɞɜɭɯɰɢɥɢɧɞɪɨɜɵɣ�� ɨɞɧɨɫɬɭɩɟɧɱɚɬɵɣ�� ɩɪɨɫɬɨɝɨ� ɞɟɣɫɬɜɢɹ� ɫ�
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ɩɪɢɧɭɞɢɬɟɥɶɧɵɦ� ɜɨɡɞɭɲɧɵɦ� ɨɯɥɚɠɞɟɧɢɟɦ� ɨɬ� ɲɤɢɜɚ� ɦɚɯɨɜɢɤɚ� ɫ�
ɥɨɩɚɫɬɹɦɢ�� ɉɢɬɚɧɢɟ� ɤɨɦɩɪɟɫɫɨɪɧɨɣ� ɭɫɬɚɧɨɜɤɢ� ɨɫɭɳɟɫɬɜɥɹɟɬɫɹ� ɨɬ� ɫɟɬɢ�
ɩɟɪɟɦɟɧɧɨɝɨ� ɬɨɤɚ� ɱɚɫɬɨɬɨɣ� �� Ƚɰ� ɢ� ɧɚɩɪɹɠɟɧɢɟɦ� ���ȼ�� ɉɪɢɜɨɞ�
ɤɨɦɩɪɟɫɫɨɪɚ� ɨɫɭɳɟɫɬɜɥɹɟɬɫɹ� ɱɟɪɟɡ� ɤɥɢɧɨɪɟɦɟɧɧɭɸ� ɩɟɪɟɞɚɱɭ� ɨɬ�
ɬɪɟɯɮɚɡɧɨɝɨ� ɚɫɢɧɯɪɨɧɧɨɝɨ� ɞɜɢɝɚɬɟɥɹ� ɦɨɳɧɨɫɬɶɸ� ���� ɤȼɬ�� ȼɫɟ� ɭɡɥɵ�
ɤɨɦɩɪɟɫɫɨɪɚ� ɫɦɨɧɬɢɪɨɜɚɧɵ� ɧɚ� ɪɟɫɢɜɟɪɟ�� ɫɧɚɛɠɟɧɧɨɦ� ɞɥɹ� ɩɟɪɟɞɜɢɠɟɧɢɹ�
ɤɨɥɟɫɚɦɢ�ɢ�ɩɨɪɭɱɧɟɦ��ɋɯɟɦɚ�ɭɫɬɚɧɨɜɤɢ�ɩɨɤɚɡɚɧɚ�ɧɚ�ɪɢɫɭɧɤɟ��� 

 

 
 

Ɋɢɫ� ���ɉɪɢɧɰɢɩɢɚɥɶɧɚɹ�ɫɯɟɦɚ�ɭɫɬɚɧɨɜɤɢ�ɉɈ�ɋɈɆ�ɋɈ-�ɛ 
 
ɇɚɝɧɟɬɚɟɦɵɣ� ɤɨɦɩɪɟɫɫɨɪɨɦ� �� ɜɨɡɞɭɯ� ɩɨɫɬɭɩɚɟɬ� ɜ� ɪɟɫɢɜɟɪ� ��� ɝɞɟ�

ɝɟɧɟɪɢɪɭɟɬɫɹ�ɞɚɜɥɟɧɢɟ��ɢ�ɞɚɥɟɟ�ɩɪɨɯɨɞɢɬ�ɱɟɪɟɡ�ɮɥɚɧɰɟɜɵɟ�ɫɨɟɞɢɧɟɧɢɹ�����
12 ɜ� ɬɪɭɛɨɩɪɨɜɨɞ�� ɨɬɤɭɞɚ� ɭɠɟ� ɪɚɫɩɪɟɞɟɥɹɟɬɫɹ� ɧɚ� ɞɪɭɝɢɟ� ɥɚɛɨɪɚɬɨɪɧɵɟ�
ɫɬɟɧɞɵ��Ɉɬ�ɪɟɫɢɜɟɪɚ���ɨɬɯɨɞɢɬ�ɦɚɧɨɦɟɬɪ����ɤɨɬɨɪɵɣ�ɩɨɤɚɡɵɜɚɟɬ�ɧɚɛɪɚɧɧɨɟ�
ɞɚɜɥɟɧɢɟ�ɜ�ɟɦɤɨɫɬɢ��ȼ�ɫɥɭɱɚɟ��ɟɫɥɢ�ɞɚɜɥɟɧɢɟ�ɜ�ɫɢɫɬɟɦɟ�ɩɪɟɜɵɫɢɬ�ɡɧɚɱɟɧɢɟ�
�� ɤɝɫ�ɫɦ2�� ɫɪɚɛɚɬɵɜɚɸɬ� ɩɪɟɞɨɯɪɚɧɢɬɟɥɶɧɵɟ� ɤɥɚɩɚɧɵ� ��� ��� Ɇɟɠɞɭ�
ɪɟɫɢɜɟɪɨɦ���ɢ�ɪɟɫɢɜɟɪɨɦ���ɭɫɬɚɧɨɜɥɟɧ�ɩɪɨɯɨɞɧɨɣ�ɜɟɧɬɢɥɶ��Ʉɨɦɩɪɟɫɫɨɪ����
ɪɟɫɢɜɟɪ� ��� ɦɚɧɨɦɟɬɪ� �� ɢ� ɮɥɚɧɰɟɜɵɟ� ɫɨɟɞɢɧɟɧɢɹ� ���� ��� ɹɜɥɹɸɬɫɹ�
ɞɭɛɥɢɪɭɸɳɢɦɢ. 

Ⱦɥɹ� ɨɰɟɧɤɢ� ɜɥɢɹɧɢɹ� ɪɚɛɨɬɵ� ɤɨɦɩɪɟɫɫɨɪɧɨɣ� ɭɫɬɚɧɨɜɤɢ� ɛɵɥɢ�
ɩɪɨɜɟɞɟɧɵ�ɢɫɩɵɬɚɧɢɹ�ɩɨ�ɢɡɦɟɪɟɧɢɸ�ɡɜɭɤɨɜɨɝɨ�ɞɚɜɥɟɧɢɹ�ɧɟɩɨɫɪɟɞɫɬɜɟɧɧɨ�
ɜɨɡɥɟ�ɫɚɦɨɣ�ɭɫɬɚɧɨɜɤɢ��ɜɨɡɥɟ�ɨɝɪɚɠɞɟɧɢɹ�ɢ�ɧɚ�ɪɚɫɫɬɨɹɧɢɢ�ɩɹɬɢ�ɦɟɬɪɨɜ�ɩɨ�
ɬɪɭɛɨɩɪɨɜɨɞɭ�ɜ�ɜɵɛɪɚɧɧɵɯ�ɬɨɱɤɚɯ�ɧɚ�ɜɵɫɨɬɟ��������������ɦ�ɨɬ�ɭɪɨɜɧɹ�ɩɨɥɚ�ɫ�
ɩɨɦɨɳɶɸ� ɩɨɪɬɚɬɢɜɧɨɝɨ� ɲɭɦɨɦɟɪɚ� ©Ɉɤɬɚɜɚ� ���� Ⱥª�� ɉɪɢɛɨɪ� ɢɡɦɟɪɹɟɬ�



131 
 

ɭɪɨɜɟɧɶ�ɲɭɦɚ�ɜ�ɞɢɚɩɚɡɨɧɟ�ɨɬ���ɞɨ�������Ƚɰ��ɢɦɟɟɬ�ɜɵɫɨɤɨɱɭɜɫɬɜɢɬɟɥɶɧɵɣ�
ɤɨɧɞɟɧɫɚɬɨɪɧɵɣ�ɦɢɤɪɨɮɨɧ�ɫ�ɜɧɟɲɧɟɣ�ɩɨɥɹɪɢɡɚɰɢɟɣ��ɚ�ɬɚɤɠɟ�ɩɚɦɹɬɶ��ɤɭɞɚ�
ɫɨɯɪɚɧɹɸɬɫɹ�ɜɫɟ�ɞɚɧɧɵɟ��ɫɧɹɬɵɟ�ɜ�ɪɟɠɢɦɟ�ɪɟɚɥɶɧɨɝɨ�ɜɪɟɦɟɧɢ �ɪɢɫ����.  

Ɋɢɫ�����ɋɯɟɦɚ�ɩɪɨɜɟɞɟɧɢɹ�ɢɡɦɟɪɟɧɢɣ�ɡɜɭɤɨɜɨɝɨ�ɞɚɜɥɟɧɢɹ 

 

Ȼɵɥ�ɢɡɦɟɪɟɧ�ɭɪɨɜɟɧɶ�ɡɜɭɤɨɜɨɝɨ�ɞɚɜɥɟɧɢɹ�ɧɚ�ɱɚɫɬɨɬɚɯ�ɨɬ���ɞɨ�������
Ƚɰ� ɫ� ɞɢɫɤɪɟɬɧɨɫɬɶɸ� ɨɤɬɚɜɵ� ɢ� ɨɬ� ��� ɞɨ� ������ Ƚɰ� ɫ� ɞɢɫɤɪɟɬɧɨɫɬɶɸ� ����
ɨɤɬɚɜɵ�� ɇɢɡɤɢɟ� ɱɚɫɬɨɬɵ� ɞɚɸɬ� ɧɚɢɛɨɥɶɲɢɣ� ɭɪɨɜɟɧɶ� ɲɭɦɚ�� ɍɪɨɜɟɧɶ�
ɡɜɭɤɨɜɨɝɨ� ɞɚɜɥɟɧɢɹ� ɧɚ� ɱɚɫɬɨɬɚɯ� ɫɜɵɲɟ� ���� Ƚɰ� ɹɜɥɹɟɬɫɹ� ɪɚɜɧɨɦɟɪɧɵɦ��
ȼɵɹɜɥɟɧɚ� ɡɨɧɚ� ɪɚɫɩɪɨɫɬɪɚɧɟɧɢɹ� ɲɭɦɚ� ɩɨ� ɱɚɫɬɨɬɧɵɦ� ɩɨɥɨɫɚɦ�� ɚ� ɬɚɤɠɟ�
ɛɵɥɚ� ɭɫɬɚɧɨɜɥɟɧɚ� ɡɨɧɚ� ɨɬɪɚɠɟɧɢɹ� ɢ� ɷɤɪɚɧɢɪɨɜɚɧɢɹ� ɡɜɭɤɚ� ɨɬ� ɫɬɟɧɵ� ɢ�
ɷɥɟɦɟɧɬɨɜ�ɭɫɬɚɧɨɜɤɢ�� 

Ⱥɧɚɥɢɡ�ɷɤɫɩɟɪɢɦɟɧɬɚɥɶɧɵɯ�ɞɚɧɧɵɯ�ɜ�ɫɨɜɨɤɭɩɧɨɫɬɢ�ɩɨɡɜɨɥɹɟɬ�ɫɭɞɢɬɶ�
ɨ� ɧɚɥɢɱɢɢ� ɷɮɮɟɤɬɚ� ɫɭɦɦɚɰɢɣ� ɩɟɪɟɨɬɪɚɠɟɧɢɹ� ɡɜɭɤɨɜɨɣ� ɜɨɥɧɵ� ɨɬ�
ɩɨɜɟɪɯɧɨɫɬɢ�ɫɬɟɧɵ�ɢ�ɩɨɥɨɣ�ɤɨɧɫɬɪɭɤɰɢɢ�ɪɟɫɢɜɟɪɚ��ɤɨɬɨɪɚɹ�ɩɟɪɟɧɚɩɪɚɜɥɹɟɬ�
ɟɟ�ɢ�ɜɢɛɪɢɪɭɟɬ�ɜ�ɨɬɜɟɬ�ɢɡ-ɡɚ�ɢɧɟɪɰɢɨɧɧɵɯ�ɫɢɥ� 

Ɉɞɧɚɤɨ� ɛɨɥɟɟ� ɡɧɚɱɢɦɵɣ� ɜɤɥɚɞ� ɜ� ɨɛɳɟɟ� ɪɚɫɩɪɨɫɬɪɚɧɟɧɢɟ 
ɧɢɡɤɨɱɚɫɬɨɬɧɵɯ� ɲɭɦɨɜ� ɜ� ɞɚɥɶɧɟɟ� ɪɚɫɫɬɨɹɧɢɟ� ɨɬ� ɭɫɬɚɧɨɜɤɢ� ɞɚɟɬ�
ɬɪɭɛɨɩɪɨɜɨɞ��ɜɧɭɬɪɢ�ɤɨɬɨɪɨɝɨ�ɩɪɢɫɭɬɫɬɜɭɸɬ�ɩɭɥɶɫɚɰɢɢ�ɞɚɜɥɟɧɢɹ� 

ɇɚ� ɪɢɫɭɧɤɟ� �� ɢɡɨɛɪɚɠɟɧ� ɝɪɚɮɢɤ� ɡɚɜɢɫɢɦɨɫɬɢ� ɭɪɨɜɧɹ� ɡɜɭɤɨɜɨɝɨ�
ɞɚɜɥɟɧɢɹ� ɨɬ� ɱɚɫɬɨɬɵ� ɜ� ɬɨɱɤɟ� ɢɡɦɟɪɟɧɢɹ� ʋ��� ɝɞɟ� ɜɥɢɹɧɢɟ� ɲɭɦɚ�
ɧɟɩɨɫɪɟɞɫɬɜɟɧɧɨ� ɫɚɦɨɣ� ɭɫɬɚɧɨɜɤɢ� ɫɧɢɠɟɧɨ�� ɂɫɤɥɸɱɢɜ� ɜɥɢɹɧɢɟ� ɲɭɦɚ�
ɤɨɦɩɪɟɫɫɨɪɚ��ɛɵɥ�ɩɪɨɚɧɚɥɢɡɢɪɨɜɚɧ�ɲɭɦ�ɬɪɭɛɨɩɪɨɜɨɞɚ��ɤɨɬɨɪɵɣ�ɧɚɯɨɞɢɬɫɹ�
ɧɚ�ɜɵɫɨɬɟ������ɦɟɬɪɨɜ�ɨɬ�ɩɨɥɚ�  

ɂɡ� ɝɪɚɮɢɤɚ� ɜɢɞɧɨ�� ɱɬɨ� ɭɪɨɜɟɧɶ� ɲɭɦɚ� ɫɚɦɨɝɨ� ɬɪɭɛɨɩɪɨɜɨɞɚ�
ɡɧɚɱɢɬɟɥɶɧɨ� ɜɵɲɟ�� ɱɟɦ� ɢɡɦɟɪɟɧɧɵɟ� ɡɧɚɱɟɧɢɹ� ɲɭɦɚ� ɩɨɞ� ɧɢɦ� ɢ� ɧɚɞ� ɧɢɦ���
Ⱦɥɹ� ɫɧɢɠɟɧɢɹ� ɪɚɫɩɪɨɫɬɪɚɧɟɧɢɹ� ɲɭɦɚ� ɱɟɪɟɡ� ɬɪɭɛɨɩɪɨɜɨɞ� ɧɟɨɛɯɨɞɢɦɨ�
ɝɚɫɢɬɶ ɤɚɤ� ɜɢɛɪɚɰɢɸ� ɦɟɬɚɥɥɚ�� ɬɚɤ� ɢ� ɩɭɥɶɫɚɰɢɢ� ɞɚɜɥɟɧɢɹ� ɜɧɭɬɪɢ� ɩɨɬɨɤɚ�
ɩɟɪɟɤɚɱɢɜɚɟɦɨɜɨɝɨ�ɜɨɡɞɭɯɚ. 
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Ɋɢɫ�����Ƚɪɚɮɢɤ�ɡɚɜɢɫɢɦɨɫɬɢ�ɭɪɨɜɧɹ�ɡɜɭɤɨɜɨɝɨ�ɞɚɜɥɟɧɢɹ�ɨɬ�ɱɚɫɬɨɬɵ�ɜ�ɬɨɱɤɟ�ɢɡɦɟɪɟɧɢɹ�ʋ� 

 
Ɋɟɡɭɥɶɬɚɬɨɦ� ɢɫɫɥɟɞɨɜɚɬɟɥɶɫɤɨɣ� ɪɚɛɨɬɵ� ɫɬɚɥɚ� ɪɚɡɪɚɛɨɬɤɚ�

ɤɨɦɛɢɧɢɪɨɜɚɧɧɨɝɨ ɭɫɬɪɨɣɫɬɜɨ� ɝɚɲɟɧɢɹ� ɧɢɡɤɨɱɚɫɬɨɬɧɨɝɨ� ɲɭɦɚ� ɢ�
ɤɨɥɟɛɚɧɢɣ� ɞɚɜɥɟɧɢɹ� ɜ� ɬɪɭɛɨɩɪɨɜɨɞɚɯ� ɷɧɟɪɝɟɬɢɱɟɫɤɢɯ� ɭɫɬɚɧɨɜɨɤ�� ɤɨɬɨɪɨɟ�
ɢɡɨɛɪɚɠɟɧɨ�ɧɚ�ɪɢɫɭɧɤɟ��� 
 

 
Ɋɢɫ� 4. Ʉɨɦɛɢɧɢɪɨɜɚɧɧɨɟ�ɭɫɬɪɨɣɫɬɜɨ�ɝɚɲɟɧɢɹ�ɧɢɡɤɨɱɚɫɬɨɬɧɨɝɨ�ɲɭɦɚ�ɢ�ɤɨɥɟɛɚɧɢɣ�

ɞɚɜɥɟɧɢɹ 
1- ɬɪɭɛɚ����± ɦɢɤɪɨɮɨɧ����± ɮɥɚɧɟɰ�ɫɨɟɞɢɧɟɧɢɹ�ɫ�ɬɪɭɛɨɣ����± ɫɢɥɶɮɨɧɧɵɣ�ɤɨɦɩɟɧɫɚɬɨɪ��

5 ± ɮɥɚɧɟɰ�ɫɨɟɞɢɧɟɧɢɹ�ɫ�ɚɤɬɢɜɧɨɣ�ɱɚɫɬɶɸ����± ɦɹɝɤɚɹ�ɲɚɣɛɚ�ɨɩɨɪɵ�ɧɚɩɪɚɜɥɹɸɳɢɯ�
ɩɟɪɟɞɧɹɹ����± ɧɚɩɪɚɜɥɹɸɳɚɹ����± ɩɪɢɠɢɦɧɚɹ�ɩɪɭɠɢɧɚ����± ɦɹɝɤɚɹ�ɲɚɣɛɚ�ɨɩɨɪɵ�
ɧɚɩɪɚɜɥɹɸɳɢɯ�ɡɚɞɧɹɹ�����± ɤɨɪɩɭɫ�����± ɫɦɹɝɱɚɸɳɚɹ�ɜɫɬɚɜɤɚ�����± ɪɚɛɨɱɢɣ�ɞɢɫɤ�� 

13 ± ɧɚɩɪɚɜɥɹɸɳɚɹ�ɲɚɣɛɚ�ɲɬɚɧɝɢ-ɬɨɥɤɚɬɟɥɹ�����± ɩɟɪɮɨɪɢɪɨɜɚɧɧɵɣ�ɝɚɫɢɬɟɥɶ�ɞɚɜɥɟɧɢɹ�
ɢ�ɲɭɦɚ���5 ± ɲɬɚɧɝɚ-ɬɨɥɤɚɬɟɥɶ�ɜɢɛɪɚɬɨɪɚ�����± ɮɬɨɪɨɩɥɚɫɬɨɜɵɣ�ɭɩɥɨɬɧɢɬɟɥɶ�� 

17 ± ɤɪɵɲɤɚ�ɤɨɪɩɭɫɚ�����± ɢɫɩɨɥɧɢɬɟɥɶɧɵɣ�ɷɥɟɦɟɧɬ�ɜɢɛɪɚɬɨɪɚ�� 
19 ± ɰɢɮɪɨɜɨɣ�ɤɨɧɬɪɨɥɥɟɪ�����± ɨɩɨɪɧɵɣ�ɮɥɚɧɟɰ� 
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ɗɬɨ ɭɫɬɪɨɣɫɬɜɨ� ɷɮɮɟɤɬɢɜɧɨ� ɫɩɪɚɜɥɹɟɬɫɹ� ɫ� ɝɚɲɟɧɢɟɦ� ɤɚɤ�
ɧɢɡɤɨɱɚɫɬɨɬɧɨɝɨ� ɲɭɦɚ�� ɬɚɤ� ɢ� ɫ ɤɨɥɟɛɚɧɢɹɦɢ� ɞɚɜɥɟɧɢɹ� ɫɪɟɞɵ� ɛɥɚɝɨɞɚɪɹ�
ɫɜɨɢɦ� ɤɨɧɫɬɪɭɤɰɢɨɧɧɵɦ� ɨɫɨɛɟɧɧɨɫɬɹɦ� ȼ� ɜɵɪɟɡɚɧɧɵɣ� ɭɱɚɫɬɨɤ� ɬɪɭɛɵ�
ɩɨɦɟɳɚɟɬɫɹ�ɫɢɥɶɮɨɧɧɵɣ�ɤɨɦɩɟɧɫɚɬɨɪ��ɡɚ�ɤɨɬɨɪɵɦ�ɩɪɢɤɪɟɩɥɹɟɬɫɹ�ɝɚɫɢɬɟɥɶ�
ɤɨɥɟɛɚɧɢɣ� ɞɚɜɥɟɧɢɹ�� ɫɨɫɬɨɹɳɢɣ� ɢɡ� ɪɟɝɭɥɢɪɨɜɨɱɧɵɯ� ɜɢɧɬɨɜ� ɢ�
ɩɟɪɮɨɪɢɪɨɜɚɧɧɨɣ� ɜɫɬɚɜɤɢ�� ȼɫɬɚɜɤɚ� ɢɦɟɟɬ� ɩɚɪɚɛɨɥɨɢɞɚɥɶɧɭɸ� ɮɨɪɦɭ��
ɞɢɚɦɟɬɪ� ɟɟ� ɨɬɜɟɪɫɬɢɣ� ɭɦɟɧɶɲɚɟɬɫɹ� ɨɬ� ɜɯɨɞɚ� ɤ� ɜɵɯɨɞɭ�� ɱɬɨ� ɭɜɟɥɢɱɢɜɚɟɬ�
ɷɮɮɟɤɬɢɜɧɨɫɬɶ� ɪɚɛɨɬɵ� ɭɫɬɪɨɣɫɬɜɚ� ɡɚ� ɫɱɟɬ� ɜɵɪɚɜɧɢɜɚɧɢɹ� ɫɤɨɪɨɫɬɟɣ�
ɥɚɦɢɧɚɪɧɨɝɨ� ɩɨɬɨɤɚ� ɫɪɟɞɵ�� ɉɟɪɮɨɪɢɪɨɜɚɧɧɚɹ� ɜɫɬɚɜɤɚ� ɨɩɢɪɚɟɬɫɹ� ɫɜɨɢɦ�
ɮɥɚɧɰɟɦ�ɧɚ�ɭɩɪɭɝɢɟ�ɷɥɟɦɟɧɬɵ�ɜ�ɜɢɞɟ�ɩɪɭɠɢɧ��ɉɪɭɠɢɧɵ�ɪɚɫɩɨɥɨɠɟɧɵ�ɩɨ�
ɨɛɟ�ɫɬɨɪɨɧɵ�ɮɥɚɧɰɚ�ɢ�ɩɟɪɟɦɟɳɚɸɬɫɹ�ɩɨ�ɧɚɩɪɚɜɥɹɸɳɢɦ�ɦɟɠɞɭ�ɨɩɨɪɧɵɦ�ɢ�
ɩɪɢɠɢɦɧɵɦ�ɤɨɥɶɰɚɦɢ��Ɇɟɠɞɭ�ɩɪɭɠɢɧɚɦɢ�ɢ�ɮɥɚɧɰɟɦ�ɫ� ɨɛɟɢɯ�ɟɝɨ� ɫɬɨɪɨɧ�
ɭɫɬɚɧɨɜɥɟɧɵ� ɩɪɨɤɥɚɞɤɢ� ɢɡ� ɲɭɦɨɩɨɝɥɨɳɚɸɳɟɝɨ� ɦɚɬɟɪɢɚɥɚ�� Ɉɩɨɪɧɵɟ�
ɤɨɥɶɰɚ�ɭɫɬɚɧɨɜɥɟɧɵ�ɫ�ɭɩɨɪɨɦ�ɜ�ɤɨɪɩɭɫ� 

ȼ�ɤɨɪɩɭɫɟ�ɜɵɩɨɥɧɟɧɵ�ɤɚɧɚɥɵ��ɚ�ɜ�ɞɨɩɨɥɧɢɬɟɥɶɧɨɦ�ɨɩɨɪɧɨɦ�ɤɨɥɶɰɟ�
ɨɬɜɟɪɫɬɢɹ�� ɜ� ɤɨɬɨɪɵɯ� ɭɫɬɚɧɨɜɥɟɧɵ� ɩɪɨɩɭɳɟɧɧɵɟ� ɱɟɪɟɡ� ɭɩɥɨɬɧɟɧɢɹ�
ɬɨɥɤɚɬɟɥɢ�� ɨɞɧɢɦ�ɤɨɧɰɨɦ�ɭɩɢɪɚɸɳɢɟɫɹ� ɜ�ɩɪɢɠɢɦɧɨɟ� ɤɨɥɶɰɨ�� ɚ� ɞɪɭɝɢɦ� ɜ�
ɪɟɝɭɥɢɪɨɜɨɱɧɵɟ� ɜɢɧɬɵ� ɫ� ɧɚɜɢɧɱɟɧɧɵɦɢ� ɧɚ� ɧɢɯ� ɤɨɧɬɪɝɚɣɤɚɦɢ�� ɉɪɢ� ɷɬɨɦ�
ɩɟɪɮɨɪɢɪɨɜɚɧɧɚɹ� ɜɫɬɚɜɤɚ�� ɨɩɨɪɧɵɟ�ɢ�ɩɪɢɠɢɦɧɵɟ�ɤɨɥɶɰɚ��ɧɚɩɪɚɜɥɹɸɳɢɟ��
ɩɪɭɠɢɧɵ� ɢ� ɩɪɨɤɥɚɞɤɢ� ɫɨɛɪɚɧɵ� ɜ� ɟɞɢɧɭɸ� ɤɚɫɫɟɬɭ�� ɩɨɫɥɟ� ɤɨɬɨɪɨɣ�
ɩɨɦɟɳɚɟɬɫɹ� ɜɬɨɪɨɣ� ɫɢɥɶɮɨɧɧɵɣ� ɤɨɦɩɟɧɫɚɬɨɪ�� ɉɟɪɟɞ� ɨɛɨɢɦɢ�
ɤɨɦɩɟɧɫɚɬɨɪɚɦɢ� ɩɨɦɟɳɚɸɬɫɹ� ɱɭɜɫɬɜɢɬɟɥɶɧɵɟ� ɦɢɤɪɨɮɨɧɵ� ɞɥɹ� ɢɡɦɟɪɟɧɢɹ�
ɚɤɭɫɬɢɱɟɫɤɢɯ� ɩɚɪɚɦɟɬɪɨɜ�� Ⱦɚɧɧɵɟ� ɫ� ɦɢɤɪɨɮɨɧɨɜ� ɢ� ɜɢɛɪɨɦɟɬɪɨɜ�
ɩɟɪɟɞɚɸɬɫɹ� ɧɚ� ɩɪɨɝɪɚɦɦɢɪɭɟɦɵɣ� ɥɨɝɢɱɟɫɤɢɣ� ɤɨɧɬɪɨɥɥɟɪ�� ɤɨɬɨɪɵɣ�
ɜɵɪɚɛɚɬɵɜɚɟɬ�ɫɢɝɧɚɥ�ɧɚ�ɢɫɩɨɥɧɢɬɟɥɶɧɵɣ�ɦɟɯɚɧɢɡɦ��ɬɨɥɤɚɬɟɥɶ�� 

Ɍɚɤɠɟ� ɜ� ɫɨɫɬɚɜ� ɤɨɦɛɢɧɢɪɨɜɚɧɧɨɝɨ� ɭɫɬɪɨɣɫɬɜɚ� ɝɚɲɟɧɢɹ�
ɧɢɡɤɨɱɚɫɬɨɬɧɨɝɨ�ɲɭɦɚ�ɢ�ɤɨɥɟɛɚɧɢɣ�ɞɚɜɥɟɧɢɹ�ɜɯɨɞɢɬ�ɭɱɚɫɬɨɤ�ɬɪɭɛɨɩɪɨɜɨɞɚ�
ɫ�ɞɜɭɦɹ�ɩɪɢɜɚɪɟɧɧɵɦɢ�ɭɩɨɪɧɵɦɢ�ɮɥɚɧɰɚɦɢ��ɦɟɠɞɭ�ɤɨɬɨɪɵɦɢ�ɡɚɤɪɟɩɥɟɧɵ�
ɜɢɛɪɚɬɨɪɵ�� ɚ� ɤɨɧɬɪɨɥɥɟɪ� ɜɵɪɚɛɚɬɵɜɚɟɬ� ɧɚ� ɜɢɛɪɚɬɨɪɵ� ɭɩɪɚɜɥɹɸɳɢɟ�
ɫɢɝɧɚɥɵ�ɫ�ɢɫɩɨɥɶɡɨɜɚɧɢɟɦ�ɢɧɮɨɪɦɚɰɢɢ�ɫ�ɚɤɫɟɥɟɪɨɦɟɬɪɨɜ� 

Ɍɚɤɢɦ� ɨɛɪɚɡɨɦ�� ɩɪɢ� ɤɨɦɩɨɧɨɜɤɟ� ɷɬɢɯ� ɦɟɯɚɧɢɡɦɨɜ� ɜ� ɫɢɫɬɟɦɭ�
ɬɪɭɛɨɩɪɨɜɨɞɨɜ�ɭɞɚɟɬɫɹ�ɩɨɥɭɱɢɬɶ�ɦɚɤɫɢɦɚɥɶɧɵɟ�ɷɮɮɟɤɬɵ�ɩɨ�ɭɦɟɧɶɲɟɧɢɸ�
ɩɨɬɨɤɨɜ� ɤɨɥɟɛɚɬɟɥɶɧɨɣ� ɢ� ɚɤɭɫɬɢɱɟɫɤɨɣ� ɷɧɟɪɝɢɢ� ɩɨ� ɜɫɟɦ� ɬɪɟɦ� ɩɭɬɹɦ� ɟɟ�
ɪɚɫɩɪɨɫɬɪɚɧɟɧɢɹ�� ɱɟɪɟɡ� ɚɦɨɪɬɢɡɚɰɢɸ�� ɩɨ� ɜɨɡɞɭɲɧɨɣ� ɫɪɟɞɟ� ɢ� ɱɟɪɟɡ�
ɬɪɭɛɨɩɪɨɜɨɞɵ�� ɗɬɨ� ɢ� ɟɫɬɶ� ɤɨɦɛɢɧɢɪɨɜɚɧɧɨɟ� ɭɫɬɪɨɣɫɬɜɨ� ɝɚɲɟɧɢɹ�
ɧɢɡɤɨɱɚɫɬɨɬɧɨɝɨ�ɲɭɦɚ�ɢ�ɤɨɥɟɛɚɧɢɣ�ɞɚɜɥɟɧɢɹ� 

 
Ʌɢɬɟɪɚɬɭɪɚ 

 
���ɂɜɚɧɨɜ�ɇ�ɂ��ɂɧɠɟɧɟɪɧɚɹ�ɚɤɭɫɬɢɤɚ��Ɍɟɨɪɢɹ�ɢ�ɩɪɚɤɬɢɤɚ�ɛɨɪɶɛɵ�ɫ�ɲɭɦɨɦ�- Ɇ���

ɢɡɞ��Ʌɨɝɨɫ��ɍɧɢɜɟɪɫɢɬɟɬɫɤɚɹ�ɤɧɢɝɚ�������- ����ɫ� 
��� ɉɚɬɟɧɬ� ɊɎ� ʋ� 58� �� ���� ���� &����������27. Ƚɚɫɢɬɟɥɶ� ɩɭɥɶɫɚɰɢɣ�

ɞɚɜɥɟɧɢɹ��Ƚɪɢɝɨɪɶɟɜ�Ȼ�ȼ���Ɋɹɛɭɯɚ�Ɇ�ȼ� 
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��� ɉɚɬɟɧɬ� ɊɎ�ʋ� 58� �� ���� ���� &�������������� ɍɫɬɪɨɣɫɬɜɨ� ɚɤɬɢɜɧɨɝɨ� ɝɚɲɟɧɢɹ�
ɝɢɞɪɨɞɢɧɚɦɢɱɟɫɤɨɝɨ� ɲɭɦɚ� ɜ� ɫɢɫɬɟɦɚɯ� ɬɪɭɛɨɩɪɨɜɨɞɨɜ��ɉɨɩɤɨɜ� ɋ�ȼ��� Ʉɭɡɧɟɰɨɜ� ɇ�Ⱥ���
ɋɨɤɨɥɨɜ�Ⱥ�ɇ���Ȼɨɥɶɲɚɤɨɜ�Ⱥ�ɂ� 

 
 
 

Ⱥ�ɋ��Ƚɥɭɛɨɤɚɹ���Ɉ�ȼ��Ⱥɬɚɦɚɧɨɜɚ 
 

ɋɚɪɚɬɨɜɫɤɢɣ�ɝɨɫɭɞɚɪɫɬɜɟɧɧɵɣ�ɬɟɯɧɢɱɟɫɤɢɣ�ɭɧɢɜɟɪɫɢɬɟɬ� 
ɢɦɟɧɢ�Ƚɚɝɚɪɢɧɚ�ɘ�Ⱥ. 

 
ȽɅɂɇɂɋɌɕȿ�ɋɈɊȻɐɂɈɇɇɕȿ�ɆȺɌȿɊɂȺɅɕ�ȾɅə�ɈɑɂɋɌɄɂ�

ɋɌɈɑɇɕɏ�ȼɈȾ�ɌȿɄɋɌɂɅɖɇɈȽɈ�ɉɊȿȾɉɊɂəɌɂə 
 
ɂɡɭɱɚɸɬɫɹ� ɞɨɫɬɭɩɧɵɟ� ɦɨɞɢɮɢɤɚɰɢɢ� ɛɟɧɬɨɧɢɬɚ� ɞɥɹ� ɢɫɩɨɥɶɡɨɜɚɧɢɹ� ɜ�

ɚɞɫɨɪɛɰɢɨɧɧɵɯ� ɮɢɥɶɬɪɭɸɳɢɯ� ɡɚɝɪɭɡɤɚɯ� ɩɪɢ� ɨɱɢɫɬɤɟ� ɫɬɨɱɧɵɯ� ɜɨɞ� ɬɟɤɫɬɢɥɶɧɨɝɨ�
ɩɪɟɞɩɪɢɹɬɢɹ�ɨɬ�ɨɫɧɨɜɧɵɯ�ɡɚɝɪɹɡɧɹɸɳɢɯ�ɜɟɳɟɫɬɜ� 

Ʉɥɸɱɟɜɵɟ� ɫɥɨɜɚ�� ɡɚɝɪɹɡɧɹɸɳɢɟ� ɜɟɳɟɫɬɜɚ�� ɬɟɤɫɬɢɥɶɧɚɹ� ɩɪɨɦɵɲɥɟɧɧɨɫɬɶ��
ɛɟɧɬɨɧɢɬ��ɦɨɞɢɮɢɤɚɰɢɢ�ɛɟɧɬɨɧɢɬɚ� 

 
Ɍɟɤɫɬɢɥɶɧɚɹ�ɩɪɨɦɵɲɥɟɧɧɨɫɬɶ�ɬɪɟɛɭɟɬ�ɛɨɥɶɲɨɝɨ�ɤɨɥɢɱɟɫɬɜɚ�ɜɨɞɵ�ɢ�

ɩɪɨɢɡɜɨɞɢɬ� ɛɨɥɶɲɨɟ� ɤɨɥɢɱɟɫɬɜɨ� ɫɬɨɱɧɵɯ� ɜɨɞ� ɧɚ� ɪɚɡɥɢɱɧɵɯ� ɷɬɚɩɚɯ�
ɬɟɯɧɨɥɨɝɢɱɟɫɤɢɯ� ɩɪɨɰɟɫɫɨɜ�� ɬɚɤɢɯ� ɤɚɤ� ɤɪɚɲɟɧɢɟ�� ɨɬɞɟɥɤɚ� ɢ� ɞɪ�� ɋɬɨɱɧɵɟ�
ɜɨɞɵ�ɤɪɚɫɢɥɶɧɵɯ�ɩɪɟɞɩɪɢɹɬɢɣ�ɱɚɫɬɨ�ɢɦɟɸɬ�ɝɥɭɛɨɤɭɸ�ɨɤɪɚɫɤɭ�ɢ�ɫɨɞɟɪɠɚɬ�
ɯɢɦɢɱɟɫɤɢ�ɚɤɬɢɜɧɵɟ�ɤɪɚɫɢɬɟɥɢ�ɢ�ɯɢɦɢɱɟɫɤɢɟ�ɨɫɬɚɬɤɢ�� 

ɉɪɟɞɩɪɢɹɬɢɟ� ɈɈɈ� ©Ȼɚɥɬɟɤɫª� ɹɜɥɹɟɬɫɹ� ɨɞɧɢɦ� ɢɡ� ɩɪɟɞɩɪɢɹɬɢɣ�
ɋɚɪɚɬɨɜɫɤɨɣ� ɨɛɥɚɫɬɢ�� ɞɥɹ� ɤɨɬɨɪɨɝɨ� ɚɤɬɭɚɥɶɧɚ� ɩɪɨɛɥɟɦɚ� ɫɬɪɨɢɬɟɥɶɫɬɜɚ�
ɫɨɛɫɬɜɟɧɧɨɣ�ɫɢɫɬɟɦɵ�ɤɚɱɟɫɬɜɟɧɧɨɣ�ɨɱɢɫɬɤɢ�ɫɬɨɱɧɵɯ�ɜɨɞ�>�@��ȼ�ɧɚɫɬɨɹɳɟɟ�
ɜɪɟɦɹ�ɈɈɈ� ©Ȼɚɥɬɟɤɫª� ɩɪɨɢɡɜɨɞɢɬ� ɬɤɚɧɢ� ɫɢɧɬɟɬɢɱɟɫɤɢɟ� ɢ� ɫɦɟɫɨɜɵɟ� ɉɪɢ�
ɦɨɧɢɬɨɪɢɧɝɟ�ɫɬɨɱɧɵɯ�ɜɨɞ�ɷɬɨɝɨ�ɩɪɟɞɩɪɢɹɬɢɹ�ɩɪɟɠɞɟ�ɜɫɟɝɨ��ɛɵɥ�ɨɩɪɟɞɟɥɟɧ�
ɪɹɞ�ɧɨɪɦɚɬɢɜɧɵɯ�ɩɨɤɚɡɚɬɟɥɟɣ�ɡɚɝɪɹɡɧɟɧɢɹ��ɬɚɛɥɢɰɚ���� 

Ɍɚɛɥɢɰɚ�� 
Ɋɟɡɭɥɶɬɚɬɵ�ɚɧɚɥɢɡɚ�ɫɬɨɱɧɨɣ�ɜɨɞɵ�ɩɪɟɞɩɪɢɹɬɢɹ 

ɉɨɤɚɡɚɬɟɥɶ Ɂɧɚɱɟɧɢɟ�ɩɨɤɚɡɚɬɟɥɹ ɇɨɪɦɚɬɢɜ��Ƚɇ�����������-03) 
ɋɭɯɨɣ�ɨɫɬɚɬɨɤ��ɦɝ��ɞɦ3 1785,0���� ������ɩɪɟɜɵɲɟɧɢɟ�ɜ�����ɪɚɡɚ� 
ɀɟɫɬɤɨɫɬɶ��ɦɝ��ɞɦ3 6,70����� 7,0  
Ɇɟɞɶ��ɦɝ�ɞɦ3) ����������� ������ɩɪɟɜɵɲɟɧɢɟ�ɜ�����ɪɚɡɚ� 
ɀɟɥɟɡɨ�ɨɛɳɟɟ��ɦɝ�ɞɦ3) 0,14����� �����ɩɪɟɜɵɲɟɧɢɟ�ɜ�����ɪɚɡɚ� 
ɋɭɥɶɮɚɬɵ��ɦɝ�ɞɦ3) 91,7����� 500 
ɏɥɨɪɢɞɵ��ɦɝ�ɞɦ3) 457,8���� �����ɩɪɟɜɵɲɟɧɢɟ�ɜ�����ɪɚɡɚ� 
ɋɜɢɧɟɰ��ɦɝ�ɞɦ3) ������������� 0,006 
Ʉɚɞɦɢɣ��ɦɝ�ɞɦ3) ������������� 0,005 
ɇɢɤɟɥɶ��ɦɝ�ɞɦ3) ����������� 0,02 
Ɏɨɫɮɚɬɵ��ɦɝ�ɞɦ3) 0,90����� 3,5 
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Ⱥɧɚɥɢɡ� ɩɨɤɚɡɚɥ�� ɱɬɨ� ɢɫɫɥɟɞɭɟɦɵɟ� ɫɬɨɱɧɵɟ� ɜɨɞɵ� ɯɚɪɚɤɬɟɪɢɡɭɸɬɫɹ�
ɩɪɟɜɵɲɟɧɢɟɦ��ɫɨɞɟɪɠɚɳɢɯɫɹ�ɜ�ɜɨɞɟ�ɬɹɠɟɥɵɯ�ɦɟɬɚɥɥɨɜ�� 

ɋɨɜɪɟɦɟɧɧɵɟ� ɨɱɢɫɬɧɵɟ� ɫɨɨɪɭɠɟɧɢɹ� ɩɪɨɦɵɲɥɟɧɧɵɯ� ɢ� ɛɵɬɨɜɵɯ�
ɫɬɨɱɧɵɯ� ɜɨɞ� ɨɯɜɚɬɵɜɚɸɬ� ɜɟɫɶ� ɫɩɟɤɬɪ� ɫɢɫɬɟɦ� ɢ� ɭɫɬɪɨɣɫɬɜ� ɞɥɹ�
ɦɟɯɚɧɢɱɟɫɤɨɣ��ɮɢɡɢɱɟɫɤɨɣ��ɯɢɦɢɱɟɫɤɨɣ�ɢ�ɛɢɨɥɨɝɢɱɟɫɤɨɣ�ɨɱɢɫɬɤɢ�ɫɬɨɱɧɵɯ�
ɜɨɞ�� Ɉɞɧɚɤɨ� ɧɟ� ɤɚɠɞɨɟ� ɩɪɨɦɵɲɥɟɧɧɨɟ� ɩɪɟɞɩɪɢɹɬɢɟ� ɦɨɠɟɬ� ɪɟɚɥɢɡɨɜɚɬɶ�
ɩɨɥɧɨɰɟɧɧɵɣ� ɤɨɦɩɥɟɤɫ� ɨɱɢɫɬɤɢ� ɫɬɨɱɧɵɯ� ɜɨɞ� ɢɡ-ɡɚ� ɡɧɚɱɢɬɟɥɶɧɵɯ�
ɮɢɧɚɧɫɨɜɵɯ� ɡɚɬɪɚɬ� ɧɚ� ɦɚɬɟɪɢɚɥɵ� ɢ� ɨɛɨɪɭɞɨɜɚɧɢɟ�� ɉɨɷɬɨɦɭ� ɩɪɢ� ɜɵɛɨɪɟ�
ɫɯɟɦɵ� ɨɱɢɫɬɧɵɯ� ɫɨɨɪɭɠɟɧɢɣ� ɜ� ɤɚɠɞɨɦ� ɤɨɧɤɪɟɬɧɨɦ� ɫɥɭɱɚɟ� ɧɟɨɛɯɨɞɢɦɨ�
ɨɛɨɫɧɨɜɚɬɶ� ɧɟ� ɬɨɥɶɤɨ� ɫɨɫɬɚɜ� ɟɞɢɧɢɰ� ɫɬɪɨɢɬɟɥɶɫɬɜɚ�� ɧɨ� ɢ� ɢɫɩɨɥɶɡɨɜɚɬɶ�
ɧɚɢɛɨɥɟɟ� ɷɮɮɟɤɬɢɜɧɵɟ� ɬɟɯɧɨɥɨɝɢɢ�� ȼɚɠɧɭɸ� ɪɨɥɶ� ɜ� ɨɛɳɟɦ�
ɬɟɯɧɨɥɨɝɢɱɟɫɤɨɦ�ɩɪɨɰɟɫɫɟ�ɨɱɢɫɬɤɢ�ɩɪɨɢɡɜɨɞɫɬɜɟɧɧɵɯ�ɫɬɨɱɧɵɯ�ɜɨɞ�ɢɝɪɚɟɬ�
ɚɞɫɨɪɛɰɢɨɧɧɚɹ�ɨɱɢɫɬɤɚ�ɜɨɞɵ�>2, 3]. 

ȼ�ɡɚɜɢɫɢɦɨɫɬɢ�ɨɬ�ɨɛɥɚɫɬɢ�ɩɪɢɦɟɧɟɧɢɹ�ɦɟɬɨɞɚ�ɫɨɪɛɰɢɨɧɧɨɣ�ɨɱɢɫɬɤɢ��
ɪɚɫɩɨɥɨɠɟɧɢɹ� ɚɞɫɨɪɛɟɪɨɜ� ɜ� ɨɛɳɟɦ� ɤɨɦɩɥɟɤɫɟ� ɨɱɢɫɬɧɵɯ� ɫɨɨɪɭɠɟɧɢɣ��
ɫɨɫɬɚɜɚ� ɫɬɨɱɧɵɯ� ɜɨɞ� ɢ� ɪɚɡɦɟɪɨɜ� ɫɨɪɛɟɧɬɚ� ɢ� ɬ�� ɞ��� ɜɵɛɢɪɚɸɬ� ɫɯɟɦɭ� ɢ ɜɢɞ�
ɫɨɪɛɰɢɨɧɧɨɣ� ɨɱɢɫɬɤɢ�� ɚ� ɬɚɤɠɟ� ɬɢɩ� ɚɞɫɨɪɛɟɪɚ�� Ⱥɞɫɨɪɛɰɢɨɧɧɵɟ� ɦɟɬɨɞɵ�
ɲɢɪɨɤɨ�ɢɫɩɨɥɶɡɭɸɬɫɹ�ɞɥɹ�ɝɥɭɛɨɤɨɣ�ɨɱɢɫɬɤɢ�ɫɬɨɱɧɵɯ�ɜɨɞ�ɨɬ�ɪɚɫɬɜɨɪɟɧɧɵɯ�
ɨɪɝɚɧɢɱɟɫɤɢɯ�ɜɟɳɟɫɬɜ�ɩɨɫɥɟ�ɛɢɨɯɢɦɢɱɟɫɤɨɣ�ɨɱɢɫɬɤɢ��ɚ�ɬɚɤɠɟ�ɧɚ�ɦɟɫɬɧɵɯ�
ɭɫɬɚɧɨɜɤɚɯ�� ɟɫɥɢ� ɤɨɧɰɟɧɬɪɚɰɢɹ� ɷɬɢɯ� ɜɟɳɟɫɬɜ� ɜ� ɜɨɞɟ� ɧɢɡɤɚɹ�� ɢ� ɨɧɢ� ɧɟ�
ɹɜɥɹɸɬɫɹ� ɛɢɨɪɚɡɥɚɝɚɟɦɵɦɢ� ɢɥɢ� ɜɵɫɨɤɨɬɨɤɫɢɱɧɵɦɢ�� Ⱥɞɫɨɪɛɰɢɹ�
ɢɫɩɨɥɶɡɭɟɬɫɹ� ɞɥɹ� ɨɛɟɡɜɪɟɠɢɜɚɧɢɹ� ɫɬɨɱɧɵɯ� ɜɨɞ� ɨɬ� ɬɹɠɟɥɵɯ� ɦɟɬɚɥɥɨɜ��
ɝɟɪɛɢɰɢɞɨɜ�� ɩɟɫɬɢɰɢɞɨɜ�� ɚɪɨɦɚɬɢɱɟɫɤɢɯ� ɧɢɬɪɨɫɨɟɞɢɧɟɧɢɣ�� ɩɨɜɟɪɯɧɨɫɬɧɨ-
ɚɤɬɢɜɧɵɯ�ɜɟɳɟɫɬɜ��ɤɪɚɫɢɬɟɥɟɣ��Ⱦɨɫɬɨɢɧɫɬɜɨɦ�ɦɟɬɨɞɚ�ɹɜɥɹɟɬɫɹ�ɟɝɨ�ɜɵɫɨɤɚɹ�
ɷɮɮɟɤɬɢɜɧɨɫɬɶ��ɜɨɡɦɨɠɧɨɫɬɶ�ɨɱɢɫɬɤɢ�ɫɬɨɱɧɵɯ�ɜɨɞ��ɫɨɞɟɪɠɚɳɢɯ�ɧɟɫɤɨɥɶɤɨ�
ɜɟɳɟɫɬɜ��ɚ�ɬɚɤɠɟ�ɢɯ�ɪɟɤɭɩɟɪɚɰɢɹ� 

Ⱦɥɹ� ɫɨɪɛɰɢɨɧɧɨɣ�ɨɱɢɫɬɤɢ� ɜɨɞɵ�ɢɫɩɨɥɶɡɭɸɬɫɹ�ɦɧɨɝɢɟ�ɩɪɢɪɨɞɧɵɟ�ɢ�
ɢɫɤɭɫɫɬɜɟɧɧɵɟ� ɦɚɬɟɪɢɚɥɵ�� ɋɚɦɵɦ� ɲɢɪɨɤɨ� ɢɡɜɟɫɬɧɵɦ� ɫɨɪɛɰɢɨɧɧɵɦ�
ɦɚɬɟɪɢɚɥɨɦ�ɹɜɥɹɟɬɫɹ�ɚɤɬɢɜɢɪɨɜɚɧɧɵɣ�ɭɝɨɥɶ��ȼ�ɬɨ�ɠɟ�ɜɪɟɦɹ�ɧɟɭɝɥɟɪɨɞɧɵɟ�
ɦɚɬɟɪɢɚɥɵ� �ɝɥɢɧɢɫɬɵɟ� ɩɨɪɨɞɵ�� ɰɟɨɥɢɬɵ� ɢ� ɬ�ɞ��� ɫɬɚɧɨɜɹɬɫɹ� ɜɫɟ� ɛɨɥɟɟ�
ɩɨɩɭɥɹɪɧɵɦɢ� ɜ� ɷɬɨɣ� ɨɛɥɚɫɬɢ� ɢɡ-ɡɚ� ɢɯ� ɞɨɫɬɚɬɨɱɧɨ� ɜɵɫɨɤɨɣ� ɫɨɪɛɰɢɨɧɧɨɣ�
ɚɤɬɢɜɧɨɫɬɢ��ɨɬɧɨɫɢɬɟɥɶɧɨ�ɧɢɡɤɨɣ�ɫɬɨɢɦɨɫɬɢ�ɢ�ɲɢɪɨɤɨɣ�ɞɨɫɬɭɩɧɨɫɬɢ�>�@�� 

ȼɵɛɨɪ�� ɪɚɡɪɚɛɨɬɤɚ� ɢ� ɯɚɪɚɤɬɟɪɢɫɬɢɤɚ� ɚɞɫɨɪɛɢɪɭɸɳɟɝɨ� ɦɚɬɟɪɢɚɥɚ�
ɹɜɥɹɟɬɫɹ�ɤɥɸɱɟɜɨɣ�ɡɚɞɚɱɟɣ�ɩɪɢ�ɚɞɫɨɪɛɰɢɢ�ɞɥɹ�ɨɱɢɫɬɤɢ�ɜɨɞɵ��ɇɚɞɥɟɠɚɳɢɣ�
ɚɞɫɨɪɛɟɧɬ� ɞɥɹ� ɨɛɪɚɛɨɬɤɢ� ɜɨɞɵ� ɞɨɥɠɟɧ� ɫɨɨɬɜɟɬɫɬɜɨɜɚɬɶ� ɫɥɟɞɭɸɳɢɦ�
ɬɪɟɛɨɜɚɧɢɹɦ� 

� ɧɢɡɤɚɹ�ɫɬɨɢɦɨɫɬɶ�ɢ�ɞɨɫɬɭɩɧɨɫɬɶ� 
� ɯɢɦɢɱɟɫɤɚɹ�ɫɬɚɛɢɥɶɧɨɫɬɶ� 
� ɦɟɯɚɧɢɱɟɫɤɚɹ�ɭɫɬɨɣɱɢɜɨɫɬɶ� 
� ɯɨɪɨɲɢɟ�ɬɟɤɫɬɭɪɧɵɟ�ɢ�ɮɢɡɢɤɨ-ɯɢɦɢɱɟɫɤɢɟ�ɫɜɨɣɫɬɜɚ�� 
� ɜɵɫɨɤɚɹ�ɚɞɫɨɪɛɰɢɨɧɧɚɹ�ɫɩɨɫɨɛɧɨɫɬɶ� 
� ɜɵɫɨɤɚɹ�ɷɮɮɟɤɬɢɜɧɨɫɬɶ� 
� ɜɨɡɦɨɠɧɨɫɬɶ�ɪɟɝɟɧɟɪɚɰɢɢ�ɢ�ɩɨɜɬɨɪɧɨɝɨ�ɢɫɩɨɥɶɡɨɜɚɧɢɹ�� 
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ȼ� ɩɨɫɥɟɞɧɟɟ� ɜɪɟɦɹ� ɛɨɥɶɲɨɟ� ɜɧɢɦɚɧɢɟ� ɩɪɢɜɥɟɤɚɟɬ� ɩɟɪɫɩɟɤɬɢɜɚ�
ɢɫɩɨɥɶɡɨɜɚɧɢɹ� ɝɥɢɧɢɫɬɵɯ� ɩɨɪɨɞ� ɜ� ɤɚɱɟɫɬɜɟ� ɫɨɪɛɰɢɨɧɧɵɯ� ɦɚɬɟɪɢɚɥɨɜ��
Ƚɥɢɧɢɫɬɵɟ� ɩɨɪɨɞɵ� ɩɪɟɞɫɬɚɜɥɹɸɬ� ɫɨɛɨɣ� ɩɨɥɢɦɢɧɟɪɚɥɶɧɵɟ� ɨɛɪɚɡɨɜɚɧɢɹ��
ɫɨɫɬɨɹɳɢɟ� ɢɡ� ɪɚɡɥɢɱɧɵɯ� ɦɢɧɟɪɚɥɨɜ�� ɜ� ɨɫɧɨɜɧɨɦ� ɫɢɥɢɤɚɬɨɜ�� Ɉɞɧɚɤɨ�
ɫɩɟɰɢɮɢɱɟɫɤɢɟ� ɫɜɨɣɫɬɜɚ� ɷɬɢɯ� ɩɨɪɨɞ� ɨɩɪɟɞɟɥɹɸɬɫɹ� ɧɚɥɢɱɢɟɦ� ɬɚɤ�
ɧɚɡɵɜɚɟɦɨɝɨ�ɝɥɢɧɢɫɬɵɟ�ɦɢɧɟɪɚɥɵ�ɫ�ɨɫɨɛɵɦɢ�ɫɜɨɣɫɬɜɚɦɢ�ɢ�ɫɬɪɭɤɬɭɪɨɣ�� 

Ɉɞɧɨ� ɢɡ� ɤɪɭɩɧɟɣɲɢɯ� ɦɟɫɬɨɪɨɠɞɟɧɢɣ� ɛɟɧɬɨɧɢɬɚ� ± ɋɚɪɢɝɸɯɫɤɨɟ��
ɪɚɫɩɨɥɨɠɟɧɧɨɟ� ɧɚ� ɬɟɪɪɢɬɨɪɢɢ� Ɋɟɫɩɭɛɥɢɤɢ� Ⱥɪɦɟɧɢɹ� >�@�� Ȼɟɧɬɨɧɢɬ� ɷɬɨɝɨ�
ɦɟɫɬɨɪɨɠɞɟɧɢɹ�ɨɬɥɢɱɚɟɬɫɹ� ɜɵɫɨɤɢɦ�ɤɚɱɟɫɬɜɨɦ�± ɩɨ� ɫɜɨɣɫɬɜɚɦ�ɨɧ� ɫɯɨɠ�ɫ�
ɝɥɢɧɚɦɢ� ɲɬɚɬɚ� ȼɚɣɨɦɢɧɝ� �ɋɒȺ��� ɩɪɢɡɧɚɧɧɵɦɢ� ɥɭɱɲɢɦɢ� ɜ� ɦɢɪɟ��
ɋɨɞɟɪɠɚɧɢɟ�ɦɨɧɬɦɨɪɢɥɥɨɧɢɬɚ�ɜ�ɧɟɦ�ɩɨɱɬɢ������ɉɪɨɦɵɲɥɟɧɧɵɟ�ɪɟɫɭɪɫɵ�
ɦɟɫɬɨɪɨɠɞɟɧɢɹ� ɫɨɫɬɚɜɥɹɸɬ� ɛɨɥɟɟ� ��� ɦɥɧ� ɬ�� ȼ� ɬɚɛɥɢɰɟ� �� ɩɪɢɜɟɞɟɧ�
ɩɪɢɦɟɪɧɵɣ� ɯɢɦɢɱɟɫɤɢɣ� ɫɨɫɬɚɜ� ɛɟɧɬɨɧɢɬɚ� ɋɚɪɢɝɸɯɚ�� ɋɚɪɢɝɸɯɫɤɢɣ�
ɛɟɧɬɨɧɢɬ�ɞɟɲɟɜ�ɢ�ɜ�ɛɨɥɶɲɢɯ�ɤɨɥɢɱɟɫɬɜɚɯ�ɢɦɩɨɪɬɢɪɭɟɬɫɹ�ɜ�Ɋɨɫɫɢɸ� 
 

Ɍɚɛɥɢɰɚ�� 
ɏɢɦɢɱɟɫɤɢɣ�ɫɨɫɬɚɜ�ɛɟɧɬɨɧɢɬɚ�ɋɚɪɢɝɸɯɫɤɨɝɨ�ɝɥɢɧɹɧɨɝɨ�ɦɟɫɬɨɪɨɠɞɟɧɢɹ 

ɏɢɦɢɱɟɫɤɨɟ�
ɫɨɟɞɢɧɟɧɢɟ 

SiO2 Al2O3 Fe2O3 FeO TiO2 CaO MgO MnO K2O Na2O 

Ⱦɨɥɹ��� 65,86 9,98 7,57 0,43 0,46 0,91 0,49 0,04 2,32 1,75 
 
ȼ� ɛɨɥɶɲɢɧɫɬɜɟ� ɫɥɭɱɚɟɜ� ɪɟɤɨɦɟɧɞɭɟɬɫɹ� ɦɨɞɢɮɢɰɢɪɨɜɚɬɶ� ɝɥɢɧɢɫɬɵɟ�

ɩɨɪɨɞɵ�� Ɋɚɡɥɢɱɧɵɟ� ɦɟɬɨɞɵ� ɦɨɞɢɮɢɤɚɰɢɢ� ɩɪɢɪɨɞɧɵɯ� ɫɨɪɛɟɧɬɨɜ� ɫ� ɰɟɥɶɸ�
ɩɨɜɵɲɟɧɢɹ�ɢɯ�ɷɮɮɟɤɬɢɜɧɨɫɬɢ�ɩɨ�ɨɬɧɨɲɟɧɢɸ�ɤ�ɤɨɧɤɪɟɬɧɵɦ�ɡɚɝɪɹɡɧɢɬɟɥɹɦ�
± ɨɞɧɨ� ɢɡ� ɫɚɦɵɯ� ɚɤɬɭɚɥɶɧɵɯ� ɧɚɭɱɧɵɯ� ɢ� ɢɫɫɥɟɞɨɜɚɬɟɥɶɫɤɢɯ� ɧɚɩɪɚɜɥɟɧɢɣ� 
ɉɪɢɪɨɞɧɵɟ� ɝɥɢɧɵ� ɢɥɢ� ɝɥɢɧɢɫɬɵɟ� ɦɢɧɟɪɚɥɵ� ɜ� ɨɫɧɨɜɧɨɦ� ɢɫɩɨɥɶɡɭɸɬɫɹ� ɜ�
ɤɚɱɟɫɬɜɟ� ɚɞɫɨɪɛɟɧɬɨɜ� ɩɨɫɥɟ� ɮɢɡɢɤɨ-ɯɢɦɢɱɟɫɤɢɯ� ɦɨɞɢɮɢɤɚɰɢɣ�� ɬɚɤɢɯ� ɤɚɤ�
ɩɨɞɤɢɫɥɟɧɢɟ�� ɬɟɪɦɢɱɟɫɤɚɹ� ɚɤɬɢɜɚɰɢɹ� ɢ� ɢɡɦɟɧɟɧɢɟ� ɨɤɫɢɞɚ� ɦɟɬɚɥɥɚ� ɞɥɹ�
ɩɨɜɵɲɟɧɢɹ�ɷɮɮɟɤɬɢɜɧɨɫɬɢ�ɭɞɚɥɟɧɢɹ� Ȼɟɧɬɨɧɢɬ�ɢɦɟɟɬ�ɳɟɥɨɱɧɭɸ�ɩɪɢɪɨɞɭ��
ɢ� ɦɨɞɢɮɢɤɚɰɢɹ� ɩɨɜɟɪɯɧɨɫɬɢ� ɱɚɫɬɨ� ɫɧɢɠɚɟɬ� S+� ɦɚɬɟɪɢɚɥɚ�� Ɍɚɤɢɟ�
ɦɨɞɢɮɢɤɚɰɢɢ� ɨɛɟɫɩɟɱɢɜɚɸɬ� ɥɭɱɲɭɸ� ɫɬɚɛɢɥɶɧɨɫɬɶ� ɩɪɢ� ɨɩɬɢɦɚɥɶɧɨɦ�
ɪɚɛɨɱɟɦ� S+�� ɞɨɫɬɭɩɧɨɫɬɶ� ɚɤɬɢɜɧɵɯ� ɰɟɧɬɪɨɜ� ɢ� ɭɥɭɱɲɟɧɧɭɸ� ɭɞɟɥɶɧɭɸ�
ɩɨɜɟɪɯɧɨɫɬɶ�ɞɥɹ�ɚɞɫɨɪɛɰɢɢ� 

ɇɚɢɛɨɥɟɟ� ɱɚɫɬɨ� ɢɫɩɨɥɶɡɭɟɦɵɣ� ɜɢɞ� ɦɨɞɢɮɢɤɚɰɢɢ� ɛɟɧɬɨɧɢɬɚ� ± 
ɬɟɪɦɢɱɟɫɤɚɹ�ɨɛɪɚɛɨɬɤɚ� �ɪɟɡɤɨɟ�ɢɥɢ�ɩɨɫɬɟɩɟɧɧɨɟ�ɨɛɠɢɝɚɧɢɟ���Ʉɪɨɦɟ� ɬɨɝɨ��
ɱɚɫɬɨ� ɧɚɪɹɞɭ� ɫ� ɬɟɪɦɢɱɟɫɤɨɣ� ɨɛɪɚɛɨɬɤɨɣ� ɩɪɢɛɟɝɚɸɬ� ɤ� ɯɢɦɢɱɟɫɤɨɣ�
ɦɨɞɢɮɢɤɚɰɢɢ� ɨɪɝɚɧɢɱɟɫɤɢɦɢ� ɢɥɢ� ɧɟɨɪɝɚɧɢɱɟɫɤɢɦɢ� ɤɨɦɩɨɧɟɧɬɚɦɢ� 
ɍɫɬɚɧɨɜɥɟɧɚ� ɡɚɜɢɫɢɦɨɫɬɶ� ɨɩɬɢɦɚɥɶɧɨɣ� ɬɟɦɩɟɪɚɬɭɪɵ� ɧɟ� ɬɨɥɶɤɨ� ɨɬ� ɬɢɩɚ�
ɝɥɢɧɵ�� ɧɨ� ɢ� ɨɬ� ɦɟɫɬɨɪɨɠɞɟɧɢɹ�� ɬɚɤ� ɤɚɤ� ɨɬ� ɷɬɨɝɨ� ɡɚɜɢɫɢɬ� ɟɝɨ�
ɦɢɧɟɪɚɥɨɝɢɱɟɫɤɢɣ�ɫɨɫɬɚɜ� 

ɋɭɬɶ� ɯɢɦɢɱɟɫɤɨɝɨ� ɦɟɬɨɞɚ� ɚɤɬɢɜɚɰɢɢ� ɫɨɪɛɟɧɬɚ� ɡɚɤɥɸɱɚɟɬɫɹ� ɜ�
ɜɨɡɞɟɣɫɬɜɢɢ�ɧɚ�ɨɛɪɚɡɰɵ�ɛɟɧɬɨɧɢɬɚ�ɯɢɦɢɱɟɫɤɢɯ�ɪɟɚɝɟɧɬɨɜ��ȼ� ɡɚɜɢɫɢɦɨɫɬɢ�ɨɬ�
ɯɢɦɢɱɟɫɤɨɝɨ� ɪɟɚɝɟɧɬɚ� ɪɚɡɥɢɱɚɸɬ� ɤɢɫɥɨɬɧɭɸ�� ɳɟɥɨɱɧɭɸ�� ɫɨɥɟɜɭɸ� ɢ�
ɤɨɦɛɢɧɢɪɨɜɚɧɧɭɸ� ɚɤɬɢɜɚɰɢɸ�� əɪɤɢɦ� ɩɪɢɦɟɪɨɦ� ɦɟɬɨɞɚ� ɯɢɦɢɱɟɫɤɨɣ�
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ɚɤɬɢɜɚɰɢɢ� ɹɜɥɹɟɬɫɹ� ɚɤɬɢɜɚɰɢɹ� ɤɢɫɥɨɬɨɣ�� ɗɬɨɬ� ɩɪɨɰɟɫɫ� ɨɛɵɱɧɨ� ɭɜɟɥɢɱɢɜɚɟɬ�
ɩɥɨɳɚɞɶ� ɩɨɜɟɪɯɧɨɫɬɢ� ɢ� ɤɢɫɥɨɬɧɨɫɬɶ� ɝɥɢɧɢɫɬɵɯ� ɦɢɧɟɪɚɥɨɜ� ɫ� ɭɞɚɥɟɧɢɟɦ�
ɧɟɤɨɬɨɪɵɯ�ɦɢɧɟɪɚɥɶɧɵɯ�ɩɪɢɦɟɫɟɣ�ɢ�ɱɚɫɬɢɱɧɵɦ�ɪɚɫɬɜɨɪɟɧɢɟɦ�ɜɧɟɲɧɢɯ�ɫɥɨɟɜ�� 

Ȼɨɥɶɲɨɣ� ɢɧɬɟɪɟɫ� ɩɪɟɞɫɬɚɜɥɹɟɬ� ɦɨɞɢɮɢɤɚɰɢɹ� ɝɥɢɧɢɫɬɵɯ� ɩɨɪɨɞ�
ɨɪɝɚɧɢɱɟɫɤɢɦɢ� ɜɟɳɟɫɬɜɚɦɢ�� ɩɨɥɭɱɟɧɧɵɟ� ɫɨɪɛɟɧɬɵ� ɨɛɵɱɧɨ� ɧɚɡɵɜɚɸɬ�
ɨɪɝɚɧɨɝɥɢɧɚɦɢ�� Ɍɚɤɚɹ� ɦɨɞɢɮɢɤɚɰɢɹ� ɩɨɡɜɨɥɹɟɬ� ɫɨɪɛɟɧɬɭ� ɫɨɱɟɬɚɬɶ�
ɩɨɥɨɠɢɬɟɥɶɧɵɟ� ɫɜɨɣɫɬɜɚ� ɨɪɝɚɧɢɱɟɫɤɢɯ� ɢ� ɧɟɨɪɝɚɧɢɱɟɫɤɢɯ� ɫɨɟɞɢɧɟɧɢɣ��
ɑɚɫɬɨ� ɨɪɝɚɧɢɱɟɫɤɚɹ� ɦɨɞɢɮɢɤɚɰɢɹ� ɭɥɭɱɲɚɟɬ� ɚɞɫɨɪɛɰɢɨɧɧɵɟ� ɫɜɨɣɫɬɜɚ�
ɦɢɧɟɪɚɥɶɧɵɯ�ɫɨɪɛɟɧɬɨɜ�ɩɨ�ɨɬɧɨɲɟɧɢɸ�ɤ�ɨɪɝɚɧɢɱɟɫɤɢɦ�ɜɟɳɟɫɬɜɚɦ� 

ȼɨɡɦɨɠɧɨɫɬɶ� ɪɟɝɟɧɟɪɚɰɢɢ� ɚɞɫɨɪɛɟɧɬɚ� ɹɜɥɹɟɬɫɹ� ɨɞɧɢɦ�ɢɡ� ɤɥɸɱɟɜɵɯ�
ɦɨɦɟɧɬɨɜ� ɜ� ɜɵɛɨɪɟ� ɦɚɬɟɪɢɚɥɚ� ɞɥɹ� ɚɞɫɨɪɛɰɢɨɧɧɨɣ� ɨɱɢɫɬɤɢ� ɜɨɞɵ��
Ɋɟɝɟɧɟɪɚɰɢɹ� ɚɞɫɨɪɛɟɧɬɚ� ɢ� ɟɝɨ� ɩɨɜɬɨɪɧɨɟ� ɢɫɩɨɥɶɡɨɜɚɧɢɟ� ɜ� ɧɟɫɤɨɥɶɤɨ�
ɰɢɤɥɨɜ� ɧɚɩɪɹɦɭɸ� ɜɥɢɹɟɬ� ɧɚ� ɷɤɫɩɥɭɚɬɚɰɢɨɧɧɵɟ� ɪɚɫɯɨɞɵ� ɢ� ɷɤɨɥɨɝɢɱɟɫɤɢɟ�
ɯɚɪɚɤɬɟɪɢɫɬɢɤɢ� ɩɪɨɰɟɫɫɚ�� Ɉɞɧɚɤɨ� ɷɬɨ� ɧɟ� ɩɪɨɫɬɚɹ� ɡɚɞɚɱɚ�� ȼɨ� ɜɪɟɦɹ�
ɩɪɨɰɟɫɫɚ� ɪɟɝɟɧɟɪɚɰɢɢ� ɫɜɨɣɫɬɜɚ� ɚɞɫɨɪɛɟɧɬɚ�� ɟɝɨ� ɩɨɬɟɧɰɢɚɥ� ɢ�
ɷɮɮɟɤɬɢɜɧɨɫɬɶ� ɞɨɥɠɧɵ� ɫɨɯɪɚɧɹɬɶɫɹ� ɞɥɹ� ɫɥɟɞɭɸɳɢɯ� ɰɢɤɥɨɜ�� ɢ�� ɟɫɥɢ�
ɜɨɡɦɨɠɧɨ�� ɚɞɫɨɪɛɚɬ� ɞɨɥɠɟɧ� ɛɵɬɶ� ɜɨɫɫɬɚɧɨɜɥɟɧ�� ȼ� ɥɢɬɟɪɚɬɭɪɟ� ɨɩɢɫɚɧɨ�
ɧɟɫɤɨɥɶɤɨ� ɦɟɬɨɞɨɜ� ɪɟɝɟɧɟɪɚɰɢɢ� ɚɞɫɨɪɛɢɪɭɸɳɢɯ� ɦɚɬɟɪɢɚɥɨɜ�� ɜɤɥɸɱɚɹ�
ɬɟɪɦɢɱɟɫɤɢɟ�� ɯɢɦɢɱɟɫɤɢɟ� ɢ� ɦɢɤɪɨɛɢɨɥɨɝɢɱɟɫɤɢɟ� ɦɟɬɨɞɵ��
Ɋɟɝɟɧɟɪɚɬɢɜɧɵɦɢ�ɚɝɟɧɬɚɦɢ�ɦɨɝɭɬ�ɛɵɬɶ�ɮɢɡɢɱɟɫɤɢɟ� ɜɨɥɧɵ�� ɷɥɟɤɬɪɢɱɟɫɤɢɟ�
ɬɨɤɢ�� ɯɢɦɢɱɟɫɤɢɟ� ɜɟɳɟɫɬɜɚ� ɢ� ɦɢɤɪɨɨɪɝɚɧɢɡɦɵ�� Ɇɟɯɚɧɢɡɦ� ɪɟɝɟɧɟɪɚɰɢɢ�
ɦɨɠɟɬ� ɛɵɬɶ� ɩɨɫɪɟɞɫɬɜɨɦ� ɷɤɫɬɪɚɤɰɢɢ�ɜɵɳɟɥɚɱɢɜɚɧɢɹ�� ɫɞɜɢɝɚ� S+��
ɬɟɪɦɨɞɟɫɨɪɛɰɢɢ�ɢɥɢ�ɪɟɚɤɰɢɢ�ɪɚɡɥɨɠɟɧɢɹ� 

ȼɵɜɨɞ�� Ⱦɥɹ� ɩɨɥɭɱɟɧɢɹ� ɜɵɫɨɤɨɷɮɮɟɤɬɢɜɧɵɯ� ɫɨɪɛɰɢɨɧɧɵɯ�
ɦɚɬɟɪɢɚɥɨɜ� ɧɚ� ɨɫɧɨɜɟ� ɛɟɧɬɨɧɢɬɚ� ɢ� ɨɛɨɫɧɨɜɚɧɢɹ� ɢɯ� ɧɚɢɥɭɱɲɢɯ�
ɦɨɞɢɮɢɤɚɰɢɣ� ɧɟɨɛɯɨɞɢɦɨ� ɩɪɨɜɟɫɬɢ� ɤɨɦɩɥɟɤɫ� ɧɚɭɱɧɵɯ� ɢɫɫɥɟɞɨɜɚɧɢɣ�
ɮɢɡɢɤɨ-ɯɢɦɢɱɟɫɤɢɯ� ɢ� ɚɞɫɨɪɛɰɢɨɧɧɵɯ� ɫɜɨɣɫɬɜ� ɦɨɞɢɮɢɰɢɪɨɜɚɧɧɵɯ�
ɛɟɧɬɨɧɢɬɨɜ�� Ɍɚɤɢɟ� ɢɫɫɥɟɞɨɜɚɧɢɹ� ɩɨɡɜɨɥɹɬ� ɪɚɡɪɚɛɨɬɚɬɶ� ɚɞɫɨɪɛɰɢɨɧɧɵɟ�
ɫɢɫɬɟɦɵ��ɫɩɨɫɨɛɧɵɟ�ɨɛɟɫɩɟɱɢɬɶ�ɜɵɫɨɤɢɟ�ɩɨɤɚɡɚɬɟɥɢ�ɨɱɢɫɬɤɢ�ɫɬɨɱɧɵɯ�ɜɨɞ�
ɬɟɤɫɬɢɥɶɧɵɯ� ɩɪɟɞɩɪɢɹɬɢɣ� ɨɬ� ɬɹɠɟɥɵɯ� ɦɟɬɚɥɥɨɜ� ɢ� ɞɪɭɝɢɯ� ɩɪɢɨɪɢɬɟɬɧɵɯ�
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��ɜɵɹɜɥɟɧɢɟ�ɨɫɧɨɜɧɵɯ�ɝɪɚɞɨɫɬɪɨɢɬɟɥɶɧɵɯ�ɩɪɨɛɥɟɦ�ɦɨɧɨɝɨɪɨɞɨɜ� 
�� ɨɩɪɟɞɟɥɟɧɢɟ� ɧɚɩɪɚɜɥɟɧɢɹ� ɢɧɬɟɝɪɚɰɢɢ� ɩɪɨɦɵɲɥɟɧɧɵɯ� ɨɛɴɟɤɬɨɜ�

ɝɨɪɨɞɨɜ� 
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ɋɮɨɪɦɢɪɨɜɚɧɵ� ɬɪɢ� ɤɚɬɟɝɨɪɢɢ� ɦɨɧɨɝɨɪɨɞɨɜ� ȼɨɪɨɧɟɠɫɤɨɣ� ɨɛɥɚɫɬɢ�
�ɪɢɫ�� ���� ɤɚɬɟɝɨɪɢɹ� �� ± ɦɨɧɨɝɨɪɨɞɚ� ɫ� ɧɚɢɛɨɥɟɟ� ɫɥɨɠɧɵɦ� ɫɨɰɢɚɥɶɧɨ-
ɷɤɨɧɨɦɢɱɟɫɤɢɦ� ɩɨɥɨɠɟɧɢɟɦ�� ɤɚɬɟɝɨɪɢɹ� �� ± ɦɨɧɨɝɨɪɨɞɚ� ɫ� ɢɦɟɸɳɢɦɢɫɹ�
ɪɢɫɤɚɦɢ�ɭɯɭɞɲɟɧɢɹ�ɫɨɰɢɚɥɶɧɨ-ɷɤɨɧɨɦɢɱɟɫɤɨɝɨ�ɩɨɥɨɠɟɧɢɹ��ɤɚɬɟɝɨɪɢɹ��� ± 
ɦɨɧɨɝɨɪɨɞɚ�ɫɨ�ɫɬɚɛɢɥɶɧɨɣ�ɫɨɰɢɚɥɶɧɨ-ɷɤɨɧɨɦɢɱɟɫɤɨɣ�ɫɢɬɭɚɰɢɟɣ��ɂɡ�� 
ɤɚɬɟɝɨɪɢɢ�± ɝ��ɋɟɦɢɥɭɤɢ�ȼɨɪɨɧɟɠɫɤɨɣ�ɨɛɥɚɫɬɢ [1]. 
 

 
Ɋɢɫ�����Ƚɟɧɟɡɢɫ�ɢ�ɷɜɨɥɸɰɢɹ�ɦɨɧɨɩɪɨɮɢɥɶɧɵɯ�ɝɨɪɨɞɨɜ� 

�ɚɜɬɨɪɵ�Ƚɨɥɨɜɢɧɚ�Ɉ�ȼ���Ƚɭɪɶɟɜɚ�ȿ�ɂ�� 
 
ɋɨɰɢɚɥɶɧɨ-ɷɤɨɧɨɦɢɱɟɫɤɨɟ� ɪɚɡɜɢɬɢɟ� ɝɨɪɨɞɚ� ɋɟɦɢɥɭɤɢ� ɬɪɚɞɢɰɢɨɧɧɨ�

ɡɚɜɢɫɢɬ� ɨɬ� ɪɵɧɨɱɧɨɣ� ɤɨɧɴɸɧɤɬɭɪɵ� ɢ� ɷɮɮɟɤɬɢɜɧɨɫɬɢ� ɭɩɪɚɜɥɟɧɢɹ� ɧɚ�
ɝɪɚɞɨɨɛɪɚɡɭɸɳɟɦ� ɩɪɟɞɩɪɢɹɬɢɢ�� ɚ� ɢɦɟɧɧɨ� ɧɚ� ɈȺɈ� ©ɋɟɦɢɥɭɤɫɤɢɣ�
ɨɝɧɟɭɩɨɪɧɵɣ�ɡɚɜɨɞª��ɪɢɫ����� 

ɋɬɚɝɧɚɰɢɹ� ɜ� ɨɬɪɚɫɥɹɯ� ɱɟɪɧɨɣ� ɢ� ɰɜɟɬɧɨɣ� ɦɟɬɚɥɥɭɪɝɢɢ�� ɯɢɦɢɱɟɫɤɨɣ�
ɩɪɨɦɵɲɥɟɧɧɨɫɬɢ� ɢ� ɦɚɲɢɧɨɫɬɪɨɟɧɢɢ�� ɚ� ɬɚɤɠɟ� ɪɹɞ� ɜɧɭɬɪɟɧɧɢɯ� ɮɚɤɬɨɪɨɜ�
ɩɪɢɜɟɥɢ� ɤ� ɨɫɬɚɧɨɜɤɟ� ɩɪɨɢɡɜɨɞɫɬɜɚ� ɧɚ� ɜɵɲɟɭɤɚɡɚɧɧɨɦ� ɩɪɟɞɩɪɢɹɬɢɢ�� ɇɚ�
01.01.2���� ɝ�� ɜ� ɝɨɪɨɞɫɤɨɦ� ɩɨɫɟɥɟɧɢɢ� ± ɝɨɪɨɞ� ɋɟɦɢɥɭɤɢ� ɋɟɦɢɥɭɤɫɤɨɝɨ�
ɦɭɧɢɰɢɩɚɥɶɧɨɝɨ�ɪɚɣɨɧɚ�ɩɪɨɠɢɜɚɟɬ����ɬɵɫ��ɱɟɥɨɜɟɤ�>�@� 

Ɋɚɡɪɚɛɨɬɚɧɧɚɹ� ɦɨɞɟɥɶ� �ɪɢɫ�� ������� ɨɫɧɨɜɵɜɚɟɬɫɹ� ɧɚ� ɷɤɨɥɨɝɢɱɟɫɤɨɦ�
ɦɨɧɢɬɨɪɢɧɝɟ� ɩɪɨɦɵɲɥɟɧɧɨɝɨ� ɩɪɟɞɩɪɢɹɬɢɹ�� ɢ� ɨɩɬɢɦɢɡɚɰɢɹ� ɞɨɫɬɢɝɚɟɬɫɹ�
ɚɪɯɢɬɟɤɬɭɪɧɨ-ɩɥɚɧɢɪɨɜɨɱɧɵɦɢ� ɫɪɟɞɫɬɜɚɦɢ� ɭɱɢɬɵɜɚɸɳɢɦɢ� ɫɥɟɞɭɸɳɢɟ�
ɮɚɤɬɨɪɵ�� 

���Ɉɫɨɛɟɧɧɨɫɬɢ�ɭɱɚɫɬɤɚ�ɜ�ɩɪɢɪɨɞɧɨ-ɤɥɢɦɚɬɢɱɟɫɤɨɦ�ɧɚɩɪɚɜɥɟɧɢɢ�� 
��� Ƚɪɚɞɨɫɬɪɨɢɬɟɥɶɧɚɹ� ɫɢɬɭɚɰɢɹ� ɢ� ɩɥɚɧɢɪɨɜɨɱɧɚɹ� ɫɬɪɭɤɬɭɪɚ�

ɩɪɨɦɭɡɥɚ� 
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��� ɉɪɢɪɨɞɧɵɣ� ɥɚɧɞɲɚɮɬ�� ɫɚɧɢɬɚɪɧɨ-ɝɢɝɢɟɧɢɱɟɫɤɢɟ� ɢ�
ɦɢɤɪɨɤɥɢɦɚɬɢɱɟɫɤɢɟ�ɭɫɥɨɜɢɹ�� 

���Ⱥɪɯɢɬɟɤɬɭɪɧɨ-ɤɨɦɩɨɡɢɰɢɨɧɧɚɹ�ɫɬɪɭɤɬɭɪɚ�ɩɪɨɦɭɡɥɚ� 
 

 

 
 

Ɋɢɫ�����Ɍɢɩɨɥɨɝɢɹ�ɦɨɧɨɝɨɪɨɞɨɜ��ɚɜɬɨɪɵ�Ƚɨɥɨɜɢɧɚ�Ɉ�ȼ���Ƚɭɪɶɟɜɚ�ȿ�ɂ�� 
 

 
Ɋɢɫ�����ɋɰɟɧɚɪɢɣ�ɪɚɡɜɢɬɢɹ�ɦɨɧɨɝɨɪɨɞɚ��ɚɜɬɨɪɵ�Ƚɨɥɨɜɢɧɚ�Ɉ�ȼ���Ƚɭɪɶɟɜɚ�ȿ�ɂ�� 
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Ɋɢɫ�����Ɉɫɧɨɜɧɵɟ�ɦɨɞɟɥɢ�ɦɨɧɨɝɨɪɨɞɨɜ� �ɚɜɬɨɪɵ Ƚɨɥɨɜɢɧɚ�Ɉ�ȼ���Ƚɭɪɶɟɜɚ�ȿ�ɂ�� 

 

 
 

 
Ɋɢɫ�����Ɇɨɞɟɥɶ-ɪɚɡɪɚɛɨɬɤɚ�ɢɧɧɨɜɚɰɢɨɧɧɨɝɨ�ɦɟɬɨɞɚ�ɷɤɨɥɨɝɢɱɟɫɤɨɣ�ɪɟɚɛɢɥɢɬɚɰɢɢ�
ɚɧɬɪɨɩɨɝɟɧɧɨ�ɧɚɪɭɲɟɧɧɵɯ�ɬɟɪɪɢɬɨɪɢɣ��ɚɜɬɨɪɵ�Ƚɨɥɨɜɢɧɚ�Ɉ�ȼ���Ƚɭɪɶɟɜɚ�ȿ�ɂ�� 
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Ɋɚɡɪɚɛɨɬɤɚ� ɢɧɧɨɜɚɰɢɨɧɧɨɝɨ� ɩɪɨɟɤɬɧɨɝɨ� ɩɪɟɞɥɨɠɟɧɢɹ� ɫ� ɭɱɟɬɨɦ�
ɷɤɨɥɨɝɢɱɟɫɤɨɣ� ɪɟɚɛɢɥɢɬɚɰɢɟɣ� ɚɧɬɪɨɩɨɝɟɧɧɨ� ɧɚɪɭɲɟɧɧɵɯ� ɬɟɪɪɢɬɨɪɢɣ�
ɰɟɥɟɫɨɨɛɪɚɡɧɚ� ɜ� ɜɢɞɟ� ɪɟɧɨɜɚɰɢɢ�ɩɪɨɦɵɲɥɟɧɧɵɯ�ɨɛɴɟɤɬɨɜ�ɧɚ� ɬɟɪɪɢɬɨɪɢɢ�
ɋɟɦɢɥɭɤɫɤɨɝɨ� ɨɝɧɟɭɩɨɪɧɨɝɨ� ɡɚɜɨɞɚ�� ɤɨɬɨɪɨɟ� ɨɛɭɫɥɚɜɥɢɜɚɟɬ�
ɷɤɨɧɨɦɢɱɟɫɤɨɟ�� ɫɨɰɢɚɥɶɧɨɟ�� ɤɭɥɶɬɭɪɧɨɟ� ɢ� ɷɫɬɟɬɢɱɟɫɤɨɟ� ɪɚɡɜɢɬɢɟ�
ɦɨɧɨɝɨɪɨɞɚ�ȼɨɪɨɧɟɠɫɤɨɣ�ɨɛɥɚɫɬɢ� 
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ɬɟɪɪɢɬɨɪɢɢ� ɩɪɟɞɩɪɢɹɬɢɹ�� Ⱦɥɹ� ɫɨɤɪɚɳɟɧɢɹ� ɡɚɝɪɹɡɧɟɧɢɹ� ɩɨɞɨɛɪɚɧɚ� ɫɯɟɦɚ� ɨɱɢɫɬɤɢ�
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ɜɦɟɫɬɟ�ɫ�ɚɬɦɨɫɮɟɪɧɵɦɢ��ɥɢɜɧɟɜɵɦɢ�ɢ�ɬɚɥɵɦɢ��ɫɬɨɱɧɵɦɢ�ɜɨɞɚɦɢ� 
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ɇɚ� ɢɫɫɥɟɞɭɟɦɨɦ� ɩɪɟɞɩɪɢɹɬɢɢ� ɨɛɪɚɡɭɸɬɫɹ� ɩɪɨɢɡɜɨɞɫɬɜɟɧɧɵɟ� ɢ�
ɯɨɡɹɣɫɬɜɟɧɧɨ-ɛɵɬɨɜɵɟ� ɫɬɨɱɧɵɟ� ɜɨɞɵ�� ɤɨɬɨɪɵɟ� ɨɬɜɨɞɹɬɫɹ� ɜ� ɝɨɪɨɞɫɤɨɣ�
ɤɨɥɥɟɤɬɨɪ�ɧɚ�ɨɱɢɫɬɧɵɟ�ɫɨɨɪɭɠɟɧɢɹ�ɝɨɪɜɨɞɨɤɚɧɚɥɚ�� 

ɋɬɨɱɧɵɟ�ɜɨɞɵ�ɨɬ� ɝɚɥɶɜɚɧɢɱɟɫɤɨɝɨ�ɭɱɚɫɬɤɚ�ɩɨɫɬɭɩɚɸɬ�ɧɚ�ɥɨɤɚɥɶɧɵɟ�
ɨɱɢɫɬɧɵɟ� ɫɨɨɪɭɠɟɧɢɹ�� ɨɛɟɫɩɟɱɢɜɚɸɳɢɟ� ɷɮɮɟɤɬɢɜɧɨɫɬɶ� ɨɱɢɫɬɤɢ� ɨɬ� ��-
������ Ɉɱɢɳɟɧɧɚɹ� ɜɨɞɚ� ɜɨɡɜɪɚɳɚɟɬɫɹ� ɜ� ɩɪɨɢɡɜɨɞɫɬɜɟɧɧɵɣ� ɰɢɤɥ�
ɝɚɥɶɜɚɧɨɭɱɚɫɬɤɚ� 

Ʌɢɜɧɟɜɵɟ� �ɞɨɠɞɟɜɵɟ�� ɬɚɥɵɟ��� ɚ� ɬɚɤɠɟ� ɭɫɥɨɜɧɨ� ɱɢɫɬɵɟ� ɜɨɞɵ� ɨɬ�
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ɞɨɠɞɟɜɵɯ� ɜɨɞ� ɜ� ɫɢɫɬɟɦɵ� ɥɢɜɧɟɜɨɣ� ɤɚɧɚɥɢɡɚɰɢɢ� ɫ� ɤɪɨɜɟɥɶ� ɡɞɚɧɢɣ� ɢ�
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ɫɨɨɪɭɠɟɧɢɣ� ɨɫɭɳɟɫɬɜɥɹɟɬɫɹ� ɩɨ� ɜɨɞɨɫɬɨɤɚɦ�� ɫ� ɬɟɪɪɢɬɨɪɢɢ� ɩɪɟɞɩɪɢɹɬɢɹ� ± 
ɱɟɪɟɡ�ɞɨɠɞɟɩɪɢɟɦɧɵɟ�ɤɨɥɨɞɰɵ�� 

ɋɪɚɜɧɟɧɢɟ� ɫɨɞɟɪɠɚɧɢɹ� ɡɚɝɪɹɡɧɹɸɳɢɯ� ɜɟɳɟɫɬɜ� ɜ� ɜɨɞɨɟɦɟ� ɫɨ�
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Ɋɢɫ�����Ⱥɧɚɥɢɡ�ɫɨɞɟɪɠɚɧɢɹ�ɡɚɝɪɹɡɧɹɸɳɢɯ�ɜɟɳɟɫɬɜ�ɜ�ɜɨɞɨɟɦɟ 

 
ɂɡ�ɪɢɫɭɧɤɚ�ɜɢɞɧɨ��ɱɬɨ�ɜ�ɜɨɞɨɟɦɟ�ɧɚɛɥɸɞɚɟɬɫɹ�ɩɪɟɜɵɲɟɧɢɟ�ɉȾɄ�ɩɨ�

ɧɟɮɬɟɩɪɨɞɭɤɬɚɦ��ɦɟɞɢ��ɠɟɥɟɡɭ��ɜɡɜɟɲɟɧɧɵɦ�ɜɟɳɟɫɬɜɚɦ��ȻɉɄ� 
Ɍɚɤ�ɤɚɤ�ɥɢɜɧɟɜɵɟ�ɨɱɢɫɬɧɵɟ�ɫɨɨɪɭɠɟɧɢɹ�ɧɚ�ɩɪɟɞɩɪɢɹɬɢɢ�ɨɬɫɭɬɫɬɜɭɸɬ�

ɰɟɥɟɫɨɨɛɪɚɡɧɨ� ɩɨɞɨɛɪɚɬɶ� ɨɛɨɪɭɞɨɜɚɧɢɟ� ɞɥɹ� ɨɱɢɫɬɤɢ� ɥɢɜɧɟɜɵɯ� ɫɬɨɱɧɵɯ�
ɜɨɞ�ɩɟɪɟɞ�ɫɛɪɨɫɨɦ�ɜ�ɜɨɞɨɟɦ��ɉɪɢ�ɫɬɪɨɢɬɟɥɶɫɬɜɟ�ɫɨɨɪɭɠɟɧɢɣ�ɞɥɹ�ɨɱɢɫɬɤɢ�
ɥɢɜɧɟɜɵɯ� ɫɬɨɤɨɜ� ɩɪɟɞɭɫɦɚɬɪɢɜɚɟɬɫɹ� ɧɚɥɢɱɢɟ� ɬɪɟɯ� ɝɥɚɜɧɵɯ� ɤɨɦɩɨɧɟɧɬɨɜ��
ɩɟɫɤɨɥɨɜɤɚ��ɧɟɮɬɟɥɨɜɭɲɤɚ��ɫɨɪɛɰɢɨɧɧɵɣ�ɮɢɥɶɬɪ�>���@� 

ȼ�ɩɟɫɤɨɥɨɜɤɟ� ɭɞɚɥɹɸɬɫɹ� ɬɹɠɟɥɵɟ� ɩɪɢɦɟɫɢ�� ɚ� ɬɚɤɠɟ� ɧɟɮɬɟɩɪɨɞɭɤɬɵ�
ɢɡ� ɠɢɞɤɨɫɬɢ�� Ȼɥɚɝɨɞɚɪɹ� ɝɪɚɜɢɬɚɰɢɨɧɧɵɦ� ɫɢɥɚɦ� ɩɪɨɢɫɯɨɞɢɬ� ɭɫɪɟɞɧɟɧɢɟ�
ɩɨɬɨɤɚ� ɢ� ɤɨɧɰɟɧɬɪɚɰɢɢ� ɡɚɝɪɹɡɧɹɸɳɢɯ� ɜɟɳɟɫɬɜ�� ɚ� ɬɹɠɟɥɵɟ� ɡɚɝɪɹɡɧɟɧɢɹ�
ɨɬɞɟɥɹɸɬɫɹ�� Ⱦɚɥɟɟ� ɨɱɢɫɬɤɚ� ɩɪɨɢɫɯɨɞɢɬ� ɜ� ɧɟɮɬɟɥɨɜɭɲɤɟ�� ɤɨɬɨɪɚɹ�
ɨɛɨɪɭɞɨɜɚɧɚ� ɬɨɧɤɨɫɥɨɣɧɵɦɢ� ɛɥɨɤɚɦɢ� ɢɡ� ɩɨɥɢɦɟɪɧɵɯ� ɦɚɬɟɪɢɚɥɨɜ��
ɂɫɩɨɥɶɡɨɜɚɧɢɟ� ɬɨɧɤɨɫɥɨɣɧɵɯ� ɛɥɨɤɨɜ� ɩɨɡɜɨɥɹɟɬ� ɭɞɚɥɢɬɶ� ɦɚɫɥɹɧɢɫɬɵɟ�
ɤɨɦɩɨɧɟɧɬɵ�� ɜɡɜɟɫɢ� ɢ� ɧɟɮɬɟɩɪɨɞɭɤɬɵ�� ȼɡɜɟɫɢ� ɨɫɟɞɚɸɬ� ɧɚ� ɞɧɨ�� ɧɚ�
ɩɨɜɟɪɯɧɨɫɬɢ� ɡɚɞɟɪɠɢɜɚɸɬɫɹ� ɦɚɫɥɹɧɢɫɬɵɟ� ɫɨɫɬɚɜɥɹɸɳɢɟ�� ɚ� ɬɚɤɠɟ�
ɧɟɮɬɟɩɪɨɞɭɤɬɵ�� 

Ƚɥɭɛɨɤɭɸ�ɨɱɢɫɬɤɭ�ɜɨɞɵ�ɞɨ�ɩɪɟɞɟɥɨɜ�ɉȾɄ�ɩɪɨɜɨɞɹɬ�ɜ�ɫɨɪɛɰɢɨɧɧɨɦ�
ɮɢɥɶɬɪɟ��ɉɨɝɥɨɳɚɸɳɢɣ�ɮɢɥɶɬɪ�ɨɬɥɢɱɚɟɬ�ɜɵɫɨɤɚɹ�ɫɬɟɩɟɧɶ�ɫɨɪɛɰɢɢ��ɩɨɫɥɟ�
ɞɨɨɱɢɫɬɤɢ�ɭɞɚɥɹɸɬɫɹ�ɦɟɥɤɨɞɢɫɩɟɪɫɧɵɟ�ɢ�ɪɚɫɬɜɨɪɟɧɧɵɟ�ɜɟɳɟɫɬɜɚ�>���@� 

Ɍɚɤɢɦ� ɨɛɪɚɡɨɦ�� ɞɥɹ� ɢɫɫɥɟɞɭɟɦɨɝɨ� ɩɪɟɞɩɪɢɹɬɢɹ� ɩɪɟɞɥɚɝɚɟɬɫɹ�
ɢɫɩɨɥɶɡɨɜɚɬɶ� ɫɯɟɦɭ� ɨɱɢɫɬɧɵɯ� ɫɨɨɪɭɠɟɧɢɣ� ɥɢɜɧɟɜɵɯ� ɫɬɨɤɨɜ��
ɩɪɟɞɫɬɚɜɥɟɧɧɭɸ�ɧɚ�ɪɢɫɭɧɤɟ���� 
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Ɋɢɫ�����ɋɯɟɦɚ�ɨɱɢɫɬɧɵɯ�ɫɨɨɪɭɠɟɧɢɣ�ɞɥɹ�ɨɱɢɫɬɤɢ�ɥɢɜɧɟɜɵɯ�ɫɬɨɤɨɜ 

 
Ʌɢɜɧɟɜɵɟ� ɢ� ɭɫɥɨɜɧɨ-ɱɢɫɬɵɟ� ɩɪɨɢɡɜɨɞɫɬɜɟɧɧɵɟ� ɫɬɨɤɢ� ɫɚɦɨɬɟɤɨɦ�

ɩɨɫɬɭɩɚɸɬ�ɜ�ɧɚɤɨɩɢɬɟɥɶ��ɡɚɬɟɦ�ɜ�ɚɜɬɨɦɚɬɢɱɟɫɤɨɦ�ɪɟɠɢɦɟ�ɩɟɪɟɤɚɱɢɜɚɸɬɫɹ�
ɧɚ� ɩɟɫɤɨɥɨɜɤɭ� ɫ� ɤɪɭɝɨɜɵɦ� ɞɜɢɠɟɧɢɟɦ� ɜɨɞɵ�� ɤɨɬɨɪɚɹ� ɩɪɟɞɫɬɚɜɥɹɟɬ� ɫɨɛɨɣ�
ɠɟɥɟɡɨɛɟɬɨɧɧɵɣ� ɪɟɡɟɪɜɭɚɪ� ɤɪɭɝɥɵɣ� ɜ� ɩɥɚɧɟ� ɞɢɚɦɟɬɪɨɦ� �� ɦ��
ɩɪɨɢɡɜɨɞɢɬɟɥɶɧɨɫɬɶɸ�����ɥ�ɫ��ɧɚɝɪɭɡɤɚ�ɧɚ�ɩɟɫɤɨɥɨɜɤɭ�± ����ɦ3�ɱɚɫ�� 

ɂɡ� ɩɟɫɤɨɥɨɜɤɢ� ɫɬɨɱɧɚɹ� ɜɨɞɚ� ɩɨɞɚɟɬɫɹ� ɜ� ɦɧɨɝɨɤɚɦɟɪɧɵɟ�
ɧɟɮɬɟɥɨɜɭɲɤɢ� ɨɛɴɟɦɨɦ� ���� ɦ3 ��� ɧɟɮɬɟɥɨɜɭɲɤɢ� ɩɨ� ��� ɦ3��� ȼɪɟɦɹ�
ɨɬɫɬɚɢɜɚɧɢɹ� ɫɬɨɤɨɜ� ɜ� ɧɟɮɬɟɥɨɜɭɲɤɚɯ� ɨɬ� ��� ɦɢɧɭɬ� ɞɨ� �� ɱɚɫɨɜ�� ɜ�
ɡɚɜɢɫɢɦɨɫɬɢ�ɨɬ�ɤɨɥɢɱɟɫɬɜɚ�ɫɬɨɤɨɜ��ɍɞɚɥɟɧɢɟ� ɜɫɩɥɵɜɲɢɯ�ɧɟɮɬɟɩɪɨɞɭɤɬɨɜ�
ɩɪɨɢɡɜɨɞɢɬɶɫɹ���ɪɚɡɚ�ɜ�ɧɟɞɟɥɸ��ȼɵɩɚɜɲɢɟ�ɜ�ɨɫɚɞɨɤ�ɜɡɜɟɲɟɧɧɵɟ�ɜɟɳɟɫɬɜɚ�
ɭɞɚɥɹɸɬɫɹ���ɪɚɡ�ɜ�ɝɨɞ�� 

ɂɡ� ɧɟɮɬɟɥɨɜɭɲɟɤ� ɫɬɨɤɢ� ɫɚɦɨɬɟɤɨɦ� ɩɨɫɬɭɩɚɸɬ� ɧɚ� �� ɮɢɥɶɬɪɚ�
ɞɨɨɱɢɫɬɤɢ��ɩɪɟɞɧɚɡɧɚɱɟɧ�ɞɥɹ�ɨɤɨɧɱɚɬɟɥɶɧɨɣ�ɨɱɢɫɬɤɢ�ɫɬɨɤɨɜ�ɩɟɪɟɞ�ɫɛɪɨɫɨɦ�
ɜ� ɜɨɞɨɟɦ� ɂɡ� ɮɢɥɶɬɪɨɜ� ɨɱɢɳɟɧɧɵɟ� ɥɢɜɧɟɜɵɟ� ɫɬɨɤɢ� ɩɨɫɬɭɩɚɸɬ� ɜ�
ɪɚɫɩɪɟɞɟɥɢɬɟɥɶɧɭɸ� ɟɦɤɨɫɬɶ�� ɩɪɟɞɧɚɡɧɚɱɟɧ� ɞɥɹ� ɨɯɥɚɠɞɟɧɢɹ� ɫɬɨɤɚ� ɩɟɪɟɞ�
ɫɛɪɨɫɨɦ�ɟɝɨ�ɜ�ɜɨɞɨɟɦ�>�@� 

Ɍɚɤɢɦ� ɨɛɪɚɡɨɦ�� ɩɪɟɞɥɨɠɟɧɧɚɹ� ɫɯɟɦɚ� ɨɱɢɫɬɤɢ� ɩɨɡɜɨɥɢɬ� ɷɮɮɟɤɬɢɜɧɨ�
ɨɱɢɳɚɬɶ� ɥɢɜɧɟɜɵɟ� ɫɬɨɤɢ� ɩɟɪɟɞ� ɫɛɪɨɫɨɦ� ɜ� ɜɨɞɨɟɦ� ɢ� ɞɨɫɬɢɱɶ� ɉȾɄ� ɩɨ�
ɧɟɮɬɟɩɪɨɞɭɤɬɚɦ��ɦɟɞɢ��ɠɟɥɟɡɭ��ɜɡɜɟɲɟɧɧɵɦ�ɜɟɳɟɫɬɜɚɦ��ȻɉɄ� 
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ȼ�ȼ� ɀɚɪɨɜɚ��ɇ�Ⱥ� Ʉɨɦɚɪɨɜɚ��Ⱦ�ȿ� Ȼɨɪɢɫɤɨɜ 
 

 ɉɟɧɡɟɧɫɤɢɣ�ɝɨɫɭɞɚɪɫɬɜɟɧɧɵɣ�ɬɟɯɧɨɥɨɝɢɱɟɫɤɢɣ�ɭɧɢɜɟɪɫɢɬɟɬ 
 

ȼɈɁɆɈɀɇɈɋɌɖ�ɉȿɊȿɊȺȻɈɌɄɂ�ɉɈɅɂɆȿɊɈȼ�ɋ�ɉɈɆɈɓɖɘ�
ɏɂɆɂɑȿɋɄɈɃ�ɊȿɐɂɊɄɍɅəɐɂɂ 

 
ȼ� ɫɬɚɬɶɟ� ɪɚɫɫɦɨɬɪɟɧɵ� ɨɬɯɨɞɵ� ɢɡ� ɩɨɥɢɷɬɢɥɟɧɬɟɪɟɮɬɚɥɚɬɚ� �ɉɗɌ�� ɢ� ɢɯ� ɦɟɬɨɞɵ�

ɭɬɢɥɢɡɚɰɢɢ�� ɩɪɟɞɥɨɠɟɧ� ɫɩɨɫɨɛ� ɜɬɨɪɢɱɧɨɣ� ɩɟɪɟɪɚɛɨɬɤɢ� ɫ� ɩɨɦɨɳɶɸ� ɯɢɦɢɱɟɫɤɨɣ�
ɪɟɰɢɪɤɭɥɹɰɢɢ� 

Ʉɥɸɱɟɜɵɟ�ɫɥɨɜɚ��ɉɗɌɎ��ɉɗɌ��ɪɟɰɢɪɤɭɥɹɰɢɹ��ɩɟɪɟɪɚɛɨɬɤɚ� 
 
Ɉɬɯɨɞɵ� ɉɗɌɎ�� ɤɨɬɨɪɵɟ� ɫɨɫɬɨɹɬ� ɩɪɟɢɦɭɳɟɫɬɜɟɧɧɨ� ɢɡ�

ɩɨɥɢɷɬɢɥɟɧɬɟɪɟɮɬɚɥɚɬɚ� �ɉɗɌ�� ɉɗɌɎ�� ɩɪɟɞɫɬɚɜɥɹɸɬ� ɷɤɨɥɨɝɢɱɟɫɤɭɸ�
ɩɪɨɛɥɟɦɭ��ɤɨɬɨɪɚɹ�ɨɯɜɚɬɵɜɚɟɬ�ɜɫɸ�ɩɥɚɧɟɬɭ��ɉɪɢɦɟɧɹɟɦɵɟ�ɜ�ɞɚɧɧɨɟ�ɜɪɟɦɹ�
ɦɚɬɟɪɢɚɥɵ� ɢɡ� ɉɗɌ� ɩɪɢɨɛɪɟɥɢ� ɩɨɜɫɟɦɟɫɬɧɨɟ� ɩɪɢɦɟɧɟɧɢɟ�� ɡɚ� ɫɱɟɬ� ɫɜɨɢɯ�
ɮɢɡɢɤɨ-ɯɢɦɢɱɟɫɤɢɯ�� ɦɟɯɚɧɢɱɟɫɤɢɯ�� ɫɜɨɣɫɬɜ�� ɚ� ɬɚɤ� ɠɟ� ɜɨɡɦɨɠɧɨɫɬɶɸ�
ɧɚɯɨɞɢɬɶɫɹ�ɜ�ɚɦɨɪɮɧɨɦ�ɢ�ɜ�ɤɪɢɫɬɚɥɥɢɱɟɫɤɨɦ�ɫɨɫɬɨɹɧɢɢ�� 

ɇɚ�ɞɚɧɧɵɣ�ɦɨɦɟɧɬ�ɤɨɥɢɱɟɫɬɜɨ� ɨɬɯɨɞɨɜ�ɉɗɌ�ɩɪɟɜɵɲɚɟɬ�ɛɨɥɟɟ� ����
ɨɬ� ɜɫɟɯ� ɨɛɳɢɯ� ɨɬɯɨɞɨɜ� ɩɥɚɫɬɦɚɫɫɵ�� ɛɨɥɶɲɚɹ� ɱɚɫɬɶ� ɤɨɬɨɪɨɣ�
ɩɟɪɟɪɚɛɚɬɵɜɚɟɬɫɹ� >�@�� ɉɨ� ɥɢɬɟɪɚɬɭɪɧɵɦ� ɞɚɧɧɵɦ�� ɨɩɭɛɥɢɤɨɜɚɧɧɵɦ�
ȼɫɟɦɢɪɧɵɦ�ɮɨɧɞɨɦ�ɞɢɤɨɣ�ɩɪɢɪɨɞɵ��ɨɬɯɨɞɵ��ɧɚɯɨɞɹɳɢɟɫɹ�ɜ�ɟɫɬɟɫɬɜɟɧɧɨɣ�
ɫɪɟɞɟ� ɩɪɟɞɫɬɚɜɥɹɸɬ� ɨɝɪɨɦɧɭɸ� ɨɩɚɫɧɨɫɬɶ� ɞɥɹ� ɛɢɨɬɵ�� ɉɪɢ� ɪɚɡɪɭɲɟɧɢɢ�
ɩɥɚɫɬɦɚɫɫɵ� ɜɵɞɟɥɹɸɬɫɹ� ɬɨɤɫɢɱɧɵɟ� ɜɟɳɟɫɬɜɚ�� ɫɩɨɫɨɛɧɵɟ� ɩɪɨɜɨɰɢɪɨɜɚɬɶ�
ɫɟɪɶɟɡɧɟɣɲɢɟ�ɝɨɪɦɨɧɚɥɶɧɵɟ�ɨɬɤɥɨɧɟɧɢɹ�ɭ�ɠɢɜɨɬɧɵɯ�ɢ�ɭ�ɱɟɥɨɜɟɤɚ� 

ɐɟɥɶ�ɪɚɛɨɬɵ��ɫɧɢɠɟɧɢɟ�ɚɧɬɪɨɩɨɝɟɧɧɨɝɨ�ɜɨɡɞɟɣɫɬɜɢɹ�ɉɗɌɎ�ɨɬɯɨɞɨɜ�
ɧɚ�ɨɤɪɭɠɚɸɳɭɸ�ɫɪɟɞɭ�� 

Ƚɥɚɜɧɵɦ� ɦɚɬɟɪɢɚɥɨɦ� ɞɥɹ� ɩɪɨɢɡɜɨɞɫɬɜɚ� ɉɗɌɎ� ɫɥɭɠɢɬ�
ɩɨɥɢɷɬɢɥɟɧɬɟɪɟɮɬɚɥɚɬ� ɢɥɢ� ɉɗɌ�� ɉɗɌɎ�� � �ɩɨɥɧɨɟ� ɧɚɡɜɚɧɢɟ�
ɩɨɥɢɷɬɢɥɟɧɝɥɢɤɨɥɶɬɟɪɟɮɬɚɥɚɬ�� ² ɬɟɪɦɨɩɥɚɫɬɢɤ�� ɨɬɧɨɫɹɳɢɣɫɹ� ɤ� ɤɥɚɫɫɭ�
ɩɨɥɢɷɮɢɪɨɜ�� ɉɗɌ-ɦɚɬɟɪɢɚɥ� ɨɛɥɚɞɚɟɬ� ɫɪɚɜɧɢɬɟɥɶɧɨ� ɛɨɥɶɲɨɣ� ɯɢɦɢɱɟɫɤɨɣ�
ɭɫɬɨɣɱɢɜɨɫɬɶɸ�ɤ�ɨɪɝɚɧɢɱɟɫɤɢɦ�ɪɚɫɬɜɨɪɢɬɟɥɹɦ��ɤɨɬɨɪɵɟ�ɜɤɥɸɱɚɸɬ�ɜ�ɫɟɛɹ��
ɛɟɧɡɢɧ�� ɦɚɫɥ�� ɠɢɪɵ�� ɫɩɢɪɬɵ�� ɷɮɢɪɵ�� ɚ� ɬɚɤ� ɠɟ� ɤ� ɫɢɥɶɧɵɦ� ɯɢɦɢɱɟɫɤɢɦ�
ɫɨɟɞɢɧɟɧɢɹɦ�� ɤ� ɤɨɬɨɪɵɦ� ɨɬɧɨɫɹɬɫɹ� ɤɢɫɥɨɬɵ� ɢ� ɳɟɥɨɱɢ�� Ɋɚɫɬɜɨɪɢɦɨɫɬɶ�
ɩɨɜɵɲɚɟɬɫɹ�ɩɪɢ�ɜɵɫɨɤɨɣ�ɬɟɦɩɟɪɚɬɭɪɟ�ɨɬ���-����ɋ��ȼ�ɬɨɦ�ɱɢɫɥɟ�ɭɫɬɨɣɱɢɜ�ɤ�
ɜɨɡɞɟɣɫɬɜɢɸ�ɩɚɪɨɜ��ɜɨɞɹɧɨɝɨ��ɨɪɝɚɧɢɱɟɫɤɨɝɨ��>�@� 

ɂɡ-ɡɚ� ɜɵɫɨɤɢɯ� ɛɚɪɶɟɪɧɵɯ� ɫɜɨɣɫɬɜ� ɩɨɥɢɷɬɢɥɟɧɬɟɪɟɮɬɚɥɚɬ�
ɩɪɢɦɟɧɹɟɬɫɹ�� 

- ɞɥɹ�ɢɡɝɨɬɨɜɥɟɧɢɹ�ɩɥɚɫɬɦɚɫɫɨɜɵɯ�ɢɡɞɟɥɢɣ��ɤɨɬɨɪɵɟ�ɩɪɢɦɟɧɹɸɬɫɹ�ɜ�
ɪɨɥɢ�ɭɩɚɤɨɜɤɢ� 

- ɞɥɹ� ɩɪɨɢɡɜɨɞɫɬɜɚ� ɩɥɟɧɨɤ� ɢ� ɥɟɧɬ�� ɬɚɤ� ɤɚɤ� ɩɨɥɢɷɬɢɥɟɧɬɟɪɟɮɬɚɥɚɬ�
ɨɛɥɚɞɚɟɬ�ɩɨɜɵɲɟɧɧɨɣ�ɦɟɯɚɧɢɱɟɫɤɨɣ�ɩɪɨɱɧɨɫɬɶɸ�� 

-ɞɥɹ� ɩɪɨɢɡɜɨɞɫɬɜɚ� ɛɥɢɫɬɟɪɧɨɣ� ɭɩɚɤɨɜɤɢ�� ɡɚ� ɫɱɟɬ� ɬɟɪɦɨɮɨɪɦɨɜɚɧɢɹ�
ɦɚɬɟɪɢɚɥɚ�ɢɡ�ɉɗɌɎ�>�@� 
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ȼɫɥɟɞɫɬɜɢɟ� ɛɨɥɶɲɨɝɨ� ɩɨɬɪɟɛɥɟɧɢɹ� ɉɗɌɎ�� ɤɨɥɢɱɟɫɬɜɨ� ɨɬɯɨɞɨɜ�
ɭɜɟɥɢɱɢɜɚɟɬɫɹ� ɩɪɨɩɨɪɰɢɨɧɚɥɶɧɨ� ɩɨɬɪɟɛɥɟɧɢɸ�� ȼɨ� ɜɪɟɦɹ�
ɬɟɯɧɨɨɥɨɝɢɱɟɫɤɢɯ� ɩɪɨɰɟɫɫɨɜ�� ɩɪɢ� ɫɢɧɬɟɡɟ�� ɩɟɪɟɪɚɛɨɬɤɟ� ɫɵɪɶɹ� ɢɡ� ɉɗɌ�
ɨɛɪɚɡɭɟɬɫɹ� ɡɧɚɱɢɬɟɥɶɧɚɹ�ɱɚɫɬɶ�ɨɬɯɨɞɨɜ��ɉɟɪɟɪɚɛɨɬɤɚ� ɢɡɞɟɥɢɣ� ɫ�ɩɨɦɨɳɶɸ 
ɷɤɫɬɪɭɡɢɢ�� ɩɪɨɰɟɫɫɚ� ɜɚɤɭɭɦɧɨɝɨ� ɢɥɢ� ɜɵɞɭɜɧɨɝɨ� ɮɨɪɦɨɜɚɧɢɹ� ɢɡ�
ɢɦɟɸɳɢɯɫɹ� ɡɚɝɨɬɨɜɨɤ� ɩɪɢɜɨɞɢɬ� ɤ� ɮɨɪɦɢɪɨɜɚɧɢɸ� ɩɪɨɢɡɜɨɞɫɬɜɟɧɧɵɯ�
ɨɬɯɨɞɨɜ�� ɇɚɩɪɢɦɟɪ�� ɩɪɢ� ɩɪɨɰɟɫɫɟ� ɜɚɤɭɭɦ-ɮɨɪɦɨɜɚɧɢɹ� ɥɢɫɬɨɜɵɯ�
ɦɚɬɟɪɢɚɥɨɜ� ɨɛɪɚɡɭɟɬɫɹ� 15-��� �� ɉɗɌ-ɨɬɯɨɞɨɜ� ɨɬ� ɩɨɥɧɨɝɨ�
ɩɪɨɢɡɜɨɞɫɬɜɟɧɧɨɝɨ� ɨɛɴɟɦɚ�� Ɂɧɚɱɢɬɟɥɶɧɭɸ� ɱɚɫɬɶ� ɜ� ɫɨɫɬɚɜ� ɨɬɯɨɞɨɜ� ɉɗɌ�
ɩɪɢɜɧɨɫɹɬ�ɩɥɚɫɬɢɤɨɜɵɟ�ɛɭɬɵɥɤɢ��ɩɪɟɞɧɚɡɧɚɱɟɧɧɵɟ�ɞɥɹ�ɧɚɩɢɬɤɨɜ�ɢ�ɞɪɭɝɢɯ�
ɩɢɳɟɜɵɯ�ɩɪɨɞɭɤɬɨɜ� 

ɍɜɟɥɢɱɟɧɢɟ� ɨɬɯɨɞɨɜ�� ɫɨɫɬɨɹɳɢɯ� ɩɪɟɢɦɭɳɟɫɬɜɟɧɧɨ� ɢɡ� ɉɗɌ�� ɩɪɢ�
ɬɟɯɧɨɥɨɝɢɱɟɫɤɨɦ� ɩɪɨɰɟɫɫɟ� � ɩɪɨɢɡɜɨɞɫɬɜɚ� ɩɪɟɮɨɪɦ� ɧɚɯɨɞɢɬɫɹ� ɜ�
ɩɪɨɦɟɠɭɬɤɟ�ɨɬ�����ɞɨ�������ɢ�ɡɚɜɢɫɢɬ�ɨɬ��ɢɫɯɨɞɧɨɝɨ�ɫɵɪɶɹ��ɢɫɩɨɥɶɡɭɟɦɨɝɨ�
ɜ��ɬɟɯɧɨɥɨɝɢɱɟɫɤɨɦ�ɩɪɨɰɟɫɫɟ�� 

ȼ�ɡɚɜɢɫɢɦɨɫɬɢ�ɨɬ�ɜɢɞɨɜ�ɨɬɯɨɞɨɜ�ɜɵɞɟɥɹɸɬ�ɧɟɫɤɨɥɶɤɨ�ɪɚɰɢɨɧɚɥɶɧɵɯ�
ɫɩɨɫɨɛɨɜ�ɩɟɪɟɪɚɛɨɬɤɢ�ɉɗɌɎ� 

x ɉɟɪɜɨɧɚɱɚɥɶɧɚɹ� ɫɨɪɬɢɪɨɜɤɚ� ɉɗɌɎ� �ɩɟɪɜɢɱɧɚɹ�� ± ɦɟɬɨɞ�
ɪɚɡɞɟɥɟɧɢɹ�� ɤɨɬɨɪɵɣ� ɩɪɨɜɨɞɢɬɫɹ� ɧɟɩɨɫɪɟɞɫɬɜɟɧɧɨ� ɧɚ� ɡɚɜɨɞɚɯ� ɢ� ɜ�
ɩɪɢɟɦɧɵɯ�ɩɭɧɤɬɚɯ��ɡɚɜɨɞɚɯ� 

x ɉɢɪɨɥɢɡ��ɤɚɤ�ɦɟɬɨɞ�ɩɟɪɟɪɚɛɨɬɤɢ�ɉɗɌɎ�ɨɬɯɨɞɨɜ� 
x ȼɬɨɪɢɱɧɚɹ� ɩɟɪɟɪɚɛɨɬɤɚ� ± ɷɬɨ� ɦɟɬɨɞ� ɩɪɨɦɵɲɥɟɧɧɨɣ�

ɩɟɪɟɪɚɛɨɬɤɢ�� ɡɚɤɥɸɱɚɸɳɢɣɫɹ� ɜ� ɩɨɥɭɱɟɧɢɢ� ɢɡ� ɩɥɚɫɬɦɚɫɫɨɜɨɝɨ� ɦɚɬɟɪɢɚɥɚ�
ɉɗɌɎ�ɦɟɥɤɢɯ�ɯɥɨɩɶɟɜ��ɯɢɦɢɱɟɫɤɢɯ�ɜɨɥɨɤɨɧ�ɢɥɢ�ɫɬɚɛɢɥɶɧɵɯ�ɝɪɚɧɭɥ� 

x ɏɢɦɢɱɟɫɤɚɹ� ɪɟɰɢɪɤɭɥɹɰɢɹ� - ɷɬɨ� ɦɟɬɨɞ� ɩɟɪɟɪɚɛɨɬɤɢ��
ɨɫɧɨɜɚɧɧɵɣ� ɧɚ� ɩɪɢɧɰɢɩɟ� ɷɤɨɥɨɝɢɱɧɨɫɬɢ� ɢ� ɩɨɥɢɷɬɢɥɟɧɬɟɪɟɮɬɚɥɚɬɚ�� Ɉɧ�
ɜɤɥɸɱɚɟɬ�ɜ�ɫɟɛɹ�ɞɟɩɨɥɢɦɟɪɢɡɚɰɢɢ�ɩɥɚɫɬɢɤɨɜɵɯ�ɨɬɯɨɞɨɜ�ɞɨ�ɷɬɢɥɟɧɝɥɢɤɨɥɹ�
ɢ� ɬɟɪɟɮɬɚɥɟɜɨɣ� ɤɢɫɥɨɬɵ�� ɜ� ɫɥɟɞɫɬɜɢɟ� ɱɟɝɨ� ɩɪɨɞɭɤɬɵ� ɪɟɚɤɰɢɢ� ɜɧɨɜɶ�
ɩɨɫɬɭɩɚɸɬ�ɧɚ�ɫɢɧɬɟɡ�ɉɗɌɎ�>�@� 

x ɋɠɢɝɚɧɢɟ�ɉɗɌɎ�ɨɬɯɨɞɨɜ�± ɷɬɨ�ɦɟɬɨɞ�ɬɟɪɦɢɱɟɫɤɨɟ�ɜɨɡɞɟɣɫɬɜɢɟ�
ɩɪɢ�ɜɵɫɨɤɢɯ�ɬɟɦɩɟɪɚɬɭɪɚɯ�ɧɚ�ɉɗɌɎ��Ⱦɚɧɧɵɣ�ɫɩɨɫɨɛ�ɩɪɢɦɟɧɹɟɬɫɹ�ɬɨɥɶɤɨ�
ɞɥɹ� ɫɨɤɪɚɳɟɧɢɹ� ɨɛɴɺɦɚ� ɨɬɯɨɞɨɜ�� ɬɚɤ� ɤɚɤ� ɹɜɥɹɟɬɫɹ� ɷɤɨɧɨɦɢɱɟɫɤɢ� ɧɟ�
ɜɵɝɨɞɧɵɦ�ɢɡ-ɡɚ�ɜɵɫɨɤɨɣ�ɬɟɩɥɨɬɜɨɪɧɨɣ�ɫɩɨɫɨɛɧɨɫɬɢ�ɉɗɌɎ�� 

x ɋɚɦɨɞɟɥɶɧɨɟ� ɩɪɨɢɡɜɨɞɫɬɜɨ� ɢɥɢ� ɜɬɨɪɢɱɧɨɟ� ɩɪɢɦɟɧɟɧɢɟ�
ɩɥɚɫɬɢɤɨɜɨɝɨ�ɦɚɬɟɪɢɚɥɚ�ɜ�ɛɵɬɭ�>�@� 

ɉɥɚɫɬɢɤɨɜɚɹ� ɬɚɪɚ� ɢɦɟɟɬ� ɛɨɥɶɲɨɣ� ɫɪɨɤ� ɪɚɡɥɨɠɟɧɢɹ�� ɧɚɱɢɧɚɹ� ɨɬ�
ɞɟɫɹɬɢɥɟɬɢɣ� ɢ� ɡɚɤɚɧɱɢɜɚɹ� ɫɨɬɧɹɦɢ� ɥɟɬ�� ɩɪɢ� ɷɬɨɦ� ɜɥɢɹɧɢɟ� ɩɪɨɞɭɤɬɨɜ�
ɪɚɫɩɚɞɚ�� ɜɵɞɟɥɹɸɳɢɯɫɹ� ɩɪɢ� ɪɚɡɥɨɠɟɧɢɢ� ɩɥɚɫɬɢɤɚ�� ɧɨɫɢɬ� ɢɫɤɥɸɱɢɬɟɥɶɧɨ�
ɧɟɝɚɬɢɜɧɵɣ� ɯɚɪɚɤɬɟɪ�� Ȼɨɥɶɧɨɣ� ɭɪɨɧ� ɩɪɢɧɨɫɹɬ� ɦɚɬɟɪɢɚɥɵ�� ɫɨɞɟɪɠɚɳɢɟ�
ɉɗɌ��ɬɚɤ�ɤɚɤ�ɩɨɥɧɨɫɬɶɸ�ɢɧɟɪɬɧɵ�ɤ�ɨɤɪɭɠɚɸɳɟɣ�ɩɪɢɪɨɞɧɨɣ�ɫɪɟɞɟ�� 

Ɉɞɧɢɦ� ɢɡ� ɩɟɪɫɩɟɤɬɢɜɧɵɯ� ɦɟɬɨɞɨɜ� ɭɬɢɥɢɡɚɰɢɢ� ɨɬɯɨɞɨɜ� ɹɜɥɹɟɬɫɹ�
ɪɟɰɢɤɥɢɧɝ� ɜɬɨɪɢɱɧɨɝɨ� ɩɨɥɢɷɬɢɥɟɧɬɟɪɟɮɬɚɥɚɬɚ�� Ⱦɥɹ� ɭɫɨɜɟɪɲɟɧɫɬɜɨɜɚɧɢɹ�
ɷɬɨɝɨ� ɩɪɨɰɟɫɫɚ� ɜɨɡɦɨɠɧɨ� ɟɝɨ� ɯɢɦɢɱɟɫɤɚɹ� ɦɨɞɢɮɢɤɚɰɢɹ�� ȼ� ɤɚɱɟɫɬɜɟ�
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ɦɨɞɢɮɢɤɚɬɨɪɨɜ� ɢɫɩɨɥɶɡɭɸɬ� ɨɪɝɚɧɢɱɟɫɤɢɟ� ɫɨɟɞɢɧɟɧɢɹ�� ɢɦɟɸɳɢɟ ɜ� ɫɜɨɟɦ�
ɫɨɫɬɚɜɟ���ɮɭɧɤɰɢɨɧɚɥɶɧɵɟ�ɝɪɭɩɩɵ��ɧɚɯɨɞɹɳɢɟɫɹ�ɜ�ɩɥɨɫɤɨɫɬɢ�ɛɟɧɡɨɥɶɧɨɝɨ�
ɤɨɥɶɰɚ�� Ȼɥɚɝɨɞɚɪɹ� ɩɥɨɫɤɨɦɭ� ɩɪɨɫɬɪɚɧɫɬɜɟɧɧɨɦɭ� ɪɚɫɩɨɥɨɠɟɧɢɸ�
ɩɪɨɢɫɯɨɞɢɬ� ɩɪɢɫɨɟɞɢɧɟɧɢɟ� ɜ� ɫɬɪɭɤɬɭɪɭ� ɩɨɥɢɦɟɪɨɜ� ɦɨɞɢɮɢɤɚɬɨɪɨɜ�� ɩɪɢ�
ɷɬɨɦ�ɭɱɢɬɵɜɚɟɬɫɹ�ɧɚɩɪɹɠɟɧɧɨɟ�ɫɨɫɬɨɹɧɢɟ�ɦɨɥɟɤɭɥ�ɩɪɢ�ɩɟɪɟɪɚɛɨɬɤɟ��>�@� 

Ɇɨɞɢɮɢɤɚɬɨɪɵ� ɨɛɥɚɞɚɸɬ� ɫɬɚɛɢɥɢɡɢɪɭɸɳɟɦ� ɞɟɣɫɬɜɢɟɦ� ɜɨ� ɜɪɟɦɹ�
ɬɟɪɦɢɱɟɫɤɨɣ�ɨɛɪɚɛɨɬɤɟ�ɩɪɢ�ɜɵɫɨɤɢɯ�ɬɟɦɩɟɪɚɬɭɪɚɯ��Ɍɟɪɦɨɨɤɢɫɥɢɬɟɥɶɧɨɟ�ɢ�
ɬɟɪɦɨɝɢɞɪɨɥɢɬɢɱɟɫɤɨɣ� ɞɟɣɫɬɜɢɟ� ɩɪɢɜɨɞɢɬ� ɤ� ɞɟɫɬɪɭɤɰɢɢ� ɬɟɪɦɨɩɥɚɫɬɨɜ��
ɤɨɬɨɪɨɟ� ɨɫɧɨɜɚɧɨ� ɧɚ� ɢɯ� ɜɡɚɢɦɨɞɟɣɫɬɜɢɢ� ɫ� ɤɨɧɟɱɧɵɦɢ� ɮɭɧɤɰɢɨɧɚɥɶɧɵɦɢ�
ɝɪɭɩɩɚɦɢ� ɩɨɥɢɦɟɪɨɜ�� ɨɬɧɨɫɹɳɢɯɫɹ� ɤ� ɝɪɭɩɩɟ� ɝɟɬɟɪɨɰɟɩɧɵɯ�� � ȼɫɥɟɞɫɬɜɢɟ�
ɷɬɨɝɨ� ɞɨɛɚɜɥɟɧɢɟ� ɦɨɞɢɮɢɤɚɧɬɨɜ� ɜ� ɩɪɨɰɟɫɫ� ɩɨɜɬɨɪɧɨɣ� ɩɟɪɟɪɚɛɨɬɤɟ�
ɩɨɥɢɷɬɢɥɟɧɬɟɪɟɮɬɚɥɚɬɚ� ɜɟɞɟɬ� ɤ� ɭɞɥɢɧɟɧɢɸ� ɰɟɩɢ�� ɭɜɟɥɢɱɟɧɢɹ�
ɦɨɥɟɤɭɥɹɪɧɨɣ�ɦɚɫɫɵ��ɫɧɢɠɟɧɢɸ�ɧɟɭɫɬɨɣɱɢɜɨɫɬɢ�ɜɨ�ɜɪɟɦɹ�ɬɟɪɦɨɨɛɪɚɛɨɬɤɢ�
ɩɪɢ� ɜɵɫɨɤɢɯ� ɬɟɦɩɟɪɚɬɭɪɚɯ�� ɤ� ɩɨɜɵɲɟɧɢɸ� ɜɥɚɝɨɭɫɬɨɣɱɢɜɨɣ� ɩɪɢ�
ɩɟɪɟɪɚɛɨɬɤɟ�� 

ɋɬɚɬɢɱɟɫɤɢɟ� ɭɫɥɨɜɢɹ� ɯɢɦɢɱɟɫɤɨɣ� ɦɨɞɢɮɢɤɚɰɢɢ� ɢɫɯɨɞɧɵɯ� ɢ�
ɩɟɪɟɪɚɛɨɬɚɧɧɵɯ� ɩɨɥɢɦɟɪɨɜ� ɩɨɡɜɨɥɹɸɬ� ɨɩɪɟɞɟɥɢɬɶ� ɜɢɞ� ɢ� ɧɟɨɛɯɨɞɢɦɭɸ�
ɤɨɧɰɟɧɬɪɚɰɢɸ� ɦɨɞɢɮɢɤɚɧɬɨɜ�� ȼɨ� ɜɪɟɦɹ� ɞɢɧɚɦɢɱɟɫɤɢɯ� ɩɪɨɰɟɫɫɨɜ� ɩɨ�
ɷɤɫɩɟɪɢɦɟɧɬɚɥɶɧɵɦ� ɞɚɧɧɵɦ� ɫɪɟɞɧɟɜɹɡɤɨɫɬɧɨɣ� ɦɨɥɟɤɭɥɹɪɧɨɣ� ɦɚɫɫɵ�
ɨɰɟɧɢɜɚɸɬɫɹ�ɷɮɮɟɤɬɢɜɧɨɫɬɶ�ɢ�ɪɚɰɢɨɧɚɥɶɧɨɫɬɶ�ɜɵɛɪɚɧɧɵɯ�ɦɨɞɢɮɢɤɚɬɨɪɨɜ�>�@� 

ɍ� ɩɨɥɢɦɟɪɨɜ� ɢ� ɫɢɧɬɟɬɢɱɟɫɤɢɯ� ɦɚɬɟɪɢɚɥɨɜ� ɝɥɚɜɧɨɣ� ɩɪɨɛɥɟɦɨɣ� ɢ�
ɧɟɞɨɫɬɚɬɤɨɦ� ɫ� ɷɤɨɥɨɝɢɱɟɫɤɨɣ� ɬɨɱɤɢ� ɡɪɟɧɢɹ� ɹɜɥɹɟɬɫɹ� ɧɟɛɨɥɶɲɚɹ� ɫɬɟɩɟɧɶ�
ɪɚɡɥɨɠɟɧɢɹ�ɜ�ɟɫɬɟɫɬɜɟɧɧɵɯ�ɭɫɥɨɜɢɹɯ�� 

ɂɡ�ɜɫɟɝɨ�ɜɵɲɟɫɤɚɡɚɧɧɨɝɨ�ɦɨɠɧɨ�ɫɞɟɥɚɬɶ�ɜɵɜɨɞ�ɨ�ɬɨɦ��ɱɬɨ�ɜɧɟɞɪɟɧɢɟ�
ɧɨɜɵɯ�ɦɟɬɨɞɢɤ� ɜɬɨɪɢɱɧɨɣ� ɩɟɪɟɪɚɛɨɬɤɢ� ɩɨɥɢɦɟɪɧɵɯ� ɨɬɯɨɞɨɜ� � ɩɪɢɜɟɞɟɬ� ɤ�
ɫɧɢɠɟɧɢɸ�ɭɪɨɜɧɹ�ɚɧɬɪɨɩɨɝɟɧɧɨɣ�ɧɚɝɪɭɡɤɢ�ɧɚ�ɨɤɪɭɠɚɸɳɭɸ�ɫɪɟɞɭ�� 

 
Ʌɢɬɟɪɚɬɭɪɚ 

 
��� Ɉɜɱɢɧɧɢɤɨɜɚ� Ƚ�ɉ��� Ⱥɪɬɟɦɟɧɤɨ� ɋ�ȿ�� Ɋɟɰɢɤɥɢɧɝ� ɜɬɨɪɢɱɧɵɯ� ɩɨɥɢɦɟɪɨɜ�� ɍɱɟɛ��

ɩɨɫɨɛɢɟ��ɋɚɪɚɬɨɜ��������ɋ����� 
���Ɇɢɥɢɰɤɨɜɚ�ȿ�Ⱥ��Ɋɟɰɢɤɥɢɧɝ�ɨɬɯɨɞɨɜ����ɇɚɭɱɧɵɟ�ɢ�ɬɟɯɧɢɱɟɫɤɢɟ�ɚɫɩɟɤɬɵ�ɨɯɪɚɧɵ�

ɨɤɪɭɠɚɸɳɟɣ�ɫɪɟɞɵ��Ɉɛɡɨɪɧɚɹ�ɢɧɮɨɪɦ����ȼɂɇɂɌɂ��Ɇ��������� 
 ��� Ʌɨɛɚɱɟɜ� Ƚ�Ʉ��� ɀɟɥɬɨɛɪɸɯɨɜ� ȼ�Ɏ�� ȼɬɨɪɢɱɧɵɟ� ɪɟɫɭɪɫɵ�� ɩɪɨɛɥɟɦɵ��

ɩɟɪɫɩɟɤɬɢɜɵ��ɬɟɯɧɨɥɨɝɢɹ��ɷɤɨɧɨɦɢɤɚ�����ɍɱɟɛ��ɩɨɫɨɛɢɟ���ȼɨɥɝɨɝɪɚɞ������������ɫ��ɋ�����± 
70.3. 

4. ɑɟɪɧɵɯ� Ⱥ�Ⱥ�� ɉɪɨɛɥɟɦɚ� ɭɬɢɥɢɡɚɰɢɢ� ɨɬɯɨɞɨɜ� ɩɨɥɢɷɬɢɥɟɧɬɟɪɟɮɬɚɥɚɬ��
ɚɧɚɥɢɬɢɱɟɫɤɢɣ�ɨɛɡɨɪ����85/����5HF\FOHUV�UX�XSORDGVLOLEUDU\�SHW�ZDVWH�SGI��ɞɚɬɚ�ɨɛɪɚɳɟɧɢɹ�
�����������ɝ��� 

���ɀɭɪɚɟɜ�Ⱥ�Ȼ���ɢ�ɞɪ��ɉɭɬɢ�ɭɬɢɥɢɡɚɰɢɢ�ɛɵɬɨɜɵɯ�ɨɬɯɨɞɨɜ�ɩɨɥɢɷɬɢɥɟɧɬɟɪɟɮɬɚɥɚɬɚ��
��ɉɥɚɫɬɢɱɟɫɤɢɟ�ɦɚɫɫɵ��������ʋ���ɋ����-53. 

 
 

  



148 
 

ɋ�ȼ� Ɂɢɧɨɜɶɟɜ��ɂ�Ⱥ� ɏɪɚɦɨɜɚ��ȼ�Ⱥ� ɑɟɪɧɨɜɚ��ȼ�ȼ���Ɂɭɩɚɪɨɜɚ� 
 

ɎȽȻɈɍ�ȼɈ�©ɉɟɧɡɟɧɫɤɢɣ�ɝɨɫɭɞɚɪɫɬɜɟɧɧɵɣ�ɬɟɯɧɨɥɨɝɢɱɟɫɤɢɣ�ɭɧɢɜɟɪɫɢɬɟɬª 
 

ȼɈɁɆɈɀɇɈɋɌɖ�ɍɌɂɅɂɁȺɐɂɂ�ɉɅȺɋɌɂɄȺ�ɉɊɂ�ɉɈɆɈɓɂ�
ɆɂɄɊɈɊȽȺɇɂɁɆɈȼ 

 
ȼ� ɩɭɛɥɢɤɚɰɢɢ� ɩɪɢɜɟɞɟɧɚ� ɯɚɪɚɤɬɟɪɢɫɬɢɤɚ� ɢ� ɚɧɚɥɢɡ� ɜɨɡɦɨɠɧɨɫɬɢ� ɩɪɢɦɟɧɟɧɢɹ�

ɢɫɩɨɥɶɡɨɜɚɧɢɹ�ɛɚɤɬɟɪɢɣ�ɩɪɢ�ɩɟɪɟɪɚɛɨɬɤɟ�ɩɥɚɫɬɢɤɚ� 
Ʉɥɸɱɟɜɵɟ�ɫɥɨɜɚ��ɦɢɤɪɨɨɪɝɚɧɢɡɦɵ��ɩɟɪɟɪɚɛɨɬɤɚ�ɩɥɚɫɬɢɤɚ��ɮɟɪɦɟɧɬɵ� 
  
ȼ�ɪɟɡɭɥɶɬɚɬɟ�ɛɨɥɶɲɨɣ�ɡɚɜɢɫɢɦɨɫɬɢ�ɩɪɨɦɵɲɥɟɧɧɨɫɬɢ�ɨɬ�ɩɥɚɫɬɢɤɚ��ɚ�

ɟɝɨ� ɨɛɳɢɣ� ɨɛɴɟɦ� ɩɪɨɢɡɜɨɞɫɬɜɚ� ɞɨɫɬɢɝɚɟɬ� ���� ɦɢɥɥɢɨɧɨɜ� ɬɨɧɧ� ɜ� ɝɨɞ��
ɉɥɚɫɬɢɤ�ɫɬɚɥ�ɨɞɧɢɦ�ɢɡ�ɝɥɚɜɧɵɯ�ɤɨɦɩɨɧɟɧɬɨɜ���ɡɚɝɪɹɡɧɟɧɢɣ��ɩɪɨɢɡɜɨɞɢɦɵɯ�
ɱɟɥɨɜɟɤɨɦ�� ɬɚɤ� ɩɥɚɫɬɢɤ�ɨɛɧɚɪɭɠɟɧ�ɞɚɠɟ�ɧɚ� ɞɧɟ�Ɇɚɪɢɚɧɫɤɨɣ� ɜɩɚɞɢɧɵ�� ɧɚ�
ɝɥɭɛɢɧɟ�ɛɨɥɟɟ��� ����ɦɟɬɪɨɜ� 

ɉɨ�ɦɧɟɧɢɸ�ɦɧɨɝɢɯ�ɢɫɫɥɟɞɨɜɚɬɟɥɢ�ɜ�ɰɟɧɬɪɟ�ɫɥɟɞɭɸɳɟɣ�ɬɟɯɧɢɱɟɫɤɨɣ�
ɪɟɜɨɥɸɰɢɢ� ɛɭɞɭɬ� ɫɬɨɹɬɶ� ɛɢɨɬɟɯɧɨɥɨɝɢɢ�� ɬɨ� ɟɫɬɶ� ɫɨɡɞɚɧɢɟ� ɧɨɜɵɯ�
ɛɢɨɥɨɝɢɱɟɫɤɢɯ�ɦɚɬɟɪɢɚɥɨɜ��ɤɨɦɩɥɟɤɬɭɸɳɢɯ�ɢɥɢ�ɚɩɩɚɪɚɬɨɜ�ɞɥɹ�ɪɚɡɥɢɱɧɵɯ�
ɨɬɪɚɫɥɟɣ� ɩɪɨɦɵɲɥɟɧɧɨɫɬɢ�� � Ɉɞɧɚɤɨ� ɧɟɫɦɨɬɪɹ� ɧɚ� ɨɬɤɪɵɬɢɟ� ɧɨɜɵɯ�
ɫɢɧɬɟɬɢɱɟɫɤɢɯ� ɨɛɴɟɤɬɨɜ�� ɷɬɨ� ɧɟ� ɫɧɢɦɚɟɬ� ɩɪɨɛɥɟɦɭ� ɩɟɪɟɪɚɛɨɬɤɢ� ɤɚɤ�
ɫɭɳɟɫɬɜɭɸɳɢɯ��ɬɚɤ�ɢ�ɨɬɤɪɵɬɵɯ�ɜ�ɛɭɞɭɳɟɦ�ɦɚɬɟɪɢɚɥɨɜ� 

ȼ� ɫɜɹɡɢ� ɜ� ɜɵɲɟ� ɫɤɚɡɚɧɧɵɦ� ɜɫɟ� ɛɨɥɶɲɟɟ� ɡɧɚɱɟɧɢɟ� ɩɪɢɨɛɪɟɬɚɟɬ�
ɩɪɨɢɡɜɨɞɫɬɜɨ�ɪɚɡɥɢɱɧɵɯ�ɷɤɨɥɨɝɢɱɟɫɤɢɯ�ɬɟɯɧɨɥɨɝɢɣ�ɭɬɢɥɢɡɚɰɢɢ�ɩɥɚɫɬɢɤɚ��
ɬɨ�ɟɫɬɶ�ɬɟɯ��ɤɨɬɨɪɵɟ�ɜ�ɫɜɨɸ�ɨɱɟɪɟɞɶ�ɛɟɡɨɩɚɫɧɵ�ɞɥɹ�ɨɤɪɭɠɚɸɳɟɣ�ɫɪɟɞɵ� 

ȼ� ɧɚɫɬɨɹɳɟɟ� ɜɪɟɦɹ� ɧɚɢɛɨɥɟɟ� ɩɟɪɫɩɟɤɬɢɜɧɨ� ɜɵɝɥɹɞɢɬ� ɩɟɪɟɪɚɛɨɬɤɚ�
ɉɗɌ� �ɩɨɥɢɷɬɢɥɟɧɬɟɪɟɮɬɚɥɚɬ�� ɦɚɬɟɪɢɚɥ� ɢɡ� ɤɨɬɨɪɨɝɨ� ɩɪɨɢɡɜɨɞɹɬɫɹ�
ɩɥɚɫɬɢɤɨɜɵɟ� ɛɭɬɵɥɤɢ�� ɪɚɡɥɢɱɧɵɟ� ɧɢɬɢ�� ɜɨɥɨɤɧɚ�� ɤɨɬɨɪɵɟ� ɩɪɢɦɟɧɹɸɬɫɹ� ɜ�
ɦɚɲɢɧɨɫɬɪɨɟɧɢɢ�� ɯɢɦɢɱɟɫɤɨɣ� ɢ� ɦɟɞɢɰɢɧɫɤɨɣ� ɩɪɨɦɵɲɥɟɧɧɨɫɬɢ��
ɩɪɨɢɡɜɨɞɫɬɜɟ�ɩɢɳɟɜɨɣ�ɬɚɪɵ��ɛɵɬɨɜɨɣ�ɬɟɯɧɢɤɟ�ɢ�ɬ�ɞ�� 

ɋɭɳɟɫɬɜɭɸɬ� ɜɢɞɵ� ɦɢɤɪɨɨɪɝɚɧɢɡɦɨɜ�� ɤɨɬɨɪɵɟ� ɦɨɝɭɬ� ɩɪɨɢɡɜɨɞɢɬɶ�
ɞɟɝɪɚɞɚɰɢɸ� ɩɥɚɫɬɢɤɚ� ɩɨɞ� ɞɟɣɫɬɜɢɟɦ� ɫɩɟɰɢɮɢɱɟɫɤɢɯ� ɜɵɞɟɥɹɟɦɵɯ� ɢɦɢ�
ɮɟɪɦɟɧɬɨɜ�  

Ɍɚɤ� ɧɚ� ɞɚɧɧɵɣ� ɦɨɦɟɧɬ� ɨɬɤɪɵɬɵ� ɨɫɨɛɟɧɧɨɫɬɢ� ɠɢɡɧɟɞɟɹɬɟɥɶɧɨɫɬɢ�
ɛɚɤɬɟɪɢɣ�Ideonella sakaiensis VS��QRY���ɲɬɚɦɦ����-)����ɤɨɬɨɪɵɟ�ɩɨɤɚɡɚɧɵ�ɧɚ�
ɪɢɫɭɧɤɟ� ��� ɗɬɢ� ɦɢɤɪɨɨɪɝɚɧɢɡɦɵ� ɨɛɥɚɞɚɸɬ� ɫɩɨɫɨɛɧɨɫɬɶɸ� ɪɚɡɥɚɝɚɬɶ�
ɩɥɚɫɬɢɤ�ɧɚ�ɛɨɥɟɟ�ɦɟɥɤɢɟ�ɤɨɧɝɥɨɦɟɪɚɬɵ��ɤɨɬɨɪɵɟ�ɞɚɥɟɟ�ɦɨɝɭɬ�ɢɫɩɨɥɶɡɨɜɚɬɶ�
ɜ�ɤɚɱɟɫɬɜɟ�ɩɢɳɢ�>���@�� 

ɒɬɚɦɦɵ�� ɩɪɢɧɚɞɥɟɠɚɳɢɟ� ɤ� ɪɨɞɭ� Ideonella�� ɹɜɥɹɸɬɫɹ�
ɝɪɚɦɨɬɪɢɰɚɬɟɥɶɧɵɦɢ�� ɚɷɪɨɛɧɵɦɢ� ɢ� ɦɟɡɨɮɢɥɶɧɵɦɢ�� ɩɪɹɦɵɦɢ� ɢɥɢ� ɫɥɟɝɤɚ�
ɢɡɨɝɧɭɬɵɦɢ� ɚɫɩɨɪɨɝɟɧɧɵɦɢ� ɫɬɟɪɠɧɹɦɢ�� Ɉɧɢ� ɩɨɞɜɢɠɧɵ� ɞɜɭɦɹ� ɢɥɢ�
ɧɟɫɤɨɥɶɤɢɦɢ� ɩɨɥɹɪɧɵɦɢ�� ɢɥɢ� ɩɨɞɩɨɥɹɪɧɵɦɢ� ɠɝɭɬɢɤɚɦɢ�� Ʉɨɥɨɧɢɢ�
ɨɤɪɭɝɥɵɟ��ɝɥɚɞɤɢɟ�ɢ�ɧɟɩɢɝɦɟɧɬɢɪɨɜɚɧɧɵɟ�>�@� 
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ɂ� ɯɨɬɹ� ɞɨ� ɷɬɨɝɨ� ɦɨɦɟɧɬɚ� ɛɵɥɢ� ɢɡɜɟɫɬɧɵ� ɮɟɪɦɟɧɬɵ�� ɤɨɬɨɪɵɟ�
ɫɩɨɫɨɛɫɬɜɭɸɬ� ɞɟɝɪɚɞɚɰɢɢ� ɩɥɚɫɬɢɤɚ�� ɮɟɪɦɟɧɬɵ�� ɜɵɞɟɥɹɟɦɵɟ� Ideonella 
sakaiensis ± ɉɗɌɚɡɚ ɢ�ɆȽɗɌ-ɝɢɞɪɨɥɚɡɚ��ɜɢɞɢɦɨ�ɫɮɨɪɦɢɪɨɜɚɥɢɫɶ�ɢɦɟɧɧɨ�ɜ�
ɰɟɥɹɯ�ɪɚɡɥɨɠɟɧɢɹ�ɩɥɚɫɬɢɤɚ��� 

 

 
 

Ɋɢɫ. 1. Ȼɚɤɬɟɪɢɢ Ideonella sakaiensis sp. nov. 
 
Ɏɟɪɦɟɧɬ� ɉɗɌɚɡɚ� ɪɚɡɥɚɝɚɟɬ� ɞɥɢɧɧɵɟ� ɭɱɚɫɬɤɢ� ɩɨɥɢɦɟɪɨɜ� ɧɚ� ɛɨɥɟɟ�

ɧɢɡɤɨɦɨɥɟɤɭɥɹɪɧɵɟ�ɡɜɟɧɶɹ�± ɦɨɧɨ���-ɝɢɞɪɨɤɫɢɷɬɢɥ��ɬɟɪɟɮɬɚɥɟɜɚɹ�ɤɢɫɥɨɬɚ�
�ɨɫɧɨɜɧɨɣ�ɩɪɨɞɭɤɬ��ɢ ɬɟɪɟɮɬɚɥɟɜɚɹ�ɤɢɫɥɨɬɚ �ɩɨɛɨɱɧɵɣ�ɩɪɨɞɭɤɬ���ɚ�ɆȽɗɌ-
ɝɢɞɪɨɥɚɡɚ�ɡɚɜɟɪɲɚɟɬ�ɩɪɨɰɟɫɫ�ɪɚɡɥɚɝɚɹ�ɨɛɪɚɡɨɜɚɜɲɢɟɫɹ�ɭɱɚɫɬɤɢ�ɩɨɥɢɦɟɪɨɜ�
-  ɦɨɧɨ���-ɝɢɞɪɨɤɫɢɷɬɢɥ��ɬɟɪɟɮɬɚɥɟɜɭɸ�ɤɢɫɥɨɬɭ�ɧɚ�ɬɟɪɟɮɬɚɥɟɜɭɸ�ɤɢɫɥɨɬɭ�
ɢ�ɷɬɢɥɟɧɝɥɢɤɨɥɶ�>�@� 

Ɋɨɫɬ�ɢ�ɪɚɡɜɢɬɢɟ�Ideonella sakaiensis VS��QRY��ɜɨɡɦɨɠɧɚ�ɩɪɢ�ɪɇ�ɨɬ�����
ɞɨ�����ɢ�ɬɟɦɩɟɪɚɬɭɪɟ�ɨɬ����ɞɨ����&��Ⱦɟɝɪɚɞɚɰɢɹ�ɉɗɌ-ɩɥɟɧɤɚ�ɩɨɞ�ɞɟɣɫɬɜɢɟɦ�
Ideonella sakaiensis ɩɪɟɞɫɬɚɜɥɟɧɚ�ɧɚ�ɪɢɫɭɧɤɟ��� 

 

 
 

Ɋɢɫ� 2. ɉɗɌ-ɩɥɟɧɤɚ�ɩɨɞ�ɞɟɣɫɬɜɢɟɦ�Ideonella sakaiensis 
 

https://vk.com/away.php?to=https%3A%2F%2Fru.wikipedia.org%2Fwiki%2F%25D0%25A2%25D0%25B5%25D1%2580%25D0%25B5%25D1%2584%25D1%2582%25D0%25B0%25D0%25BB%25D0%25B5%25D0%25B2%25D0%25B0%25D1%258F_%25D0%25BA%25D0%25B8%25D1%2581%25D0%25BB%25D0%25BE%25D1%2582%25D0%25B0&cc_key=
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Ɇɚɤɫɢɦɚɥɶɧɚɹ� ɫɤɨɪɨɫɬɶ� ɪɚɡɥɨɠɟɧɢɹ� ɩɥɚɫɬɢɤɚ� ɩɨɞ� ɞɟɣɫɬɜɢɟɦ�
ɛɚɤɬɟɪɢɣ�Ideonella sakaiensis sp. nov. ɫɨɫɬɚɜɢɥɚ�����-0,15 ɦɝîɫɦí�îɫɭɬí� ɩɪɢ�
ɪɇ��-����ɢ�ɬɟɦɩɟɪɚɬɭɪɟ�- 30-37 �&�>�@� 

ɇɟɫɦɨɬɪɹ� ɧɚ� ɫɜɨɸ� ɭɧɢɤɚɥɶɧɭɸ� ɨɫɨɛɟɧɧɨɫɬɶ� ɭ� ɛɚɤɬɟɪɢɣ� Ideonella 
sakaiensis VS�� QRY�� ɟɫɬɶ� ɢ� ɹɜɧɵɟ�ɧɟɞɨɫɬɚɬɤɢ� ɨɝɪɚɧɢɱɢɜɚɸɳɢɟ� ɢɯ�ɲɢɪɨɤɨɟ�
ɩɪɢɦɟɧɟɧɢɟ� ɜ� ɩɪɨɰɟɫɫɟ� ɭɬɢɥɢɡɚɰɢɢ� ɩɥɚɫɬɢɤɚ�� Ɍɚɤ� ɤ� ɬɚɤɢɦ� ɭɹɡɜɢɦɵɦ�
ɦɟɫɬɚɦ� ɨɬɧɨɫɹɬɫɹ� ± ɧɢɡɤɚɹ� ɫɤɨɪɨɫɬɶ� ɪɚɡɦɧɨɠɟɧɢɹ�� ɞɨɜɨɥɶɧɨ� ɭɡɤɢɟ� ɪɚɦɤɢ�
ɜɵɫɨɤɨɣ�ɚɤɬɢɜɧɨɫɬɢ�ɢ�ɜɵɞɟɥɟɧɢɟ�ɭɝɥɟɤɢɫɥɨɬɵ�ɜ�ɯɨɞɟ�ɩɪɨɰɟɫɫɚ� 

ȼɵɞɟɥɟɧɢɟ� ɭɝɥɟɤɢɫɥɨɬɵ� ɹɜɥɹɟɬɫɹ� ɷɤɨɥɨɝɢɱɟɫɤɨɣ� ɩɪɨɛɥɟɦɨɣ� ɩɪɢ�
ɢɫɩɨɥɶɡɨɜɚɧɢɢ� Ideonella sakaiensis VS�� QRY�� � ɩɨɫɤɨɥɶɤɭ� ɡɞɟɫɶ� ɧɚɛɥɸɞɚɟɬɫɹ�
ɩɪɨɬɢɜɨɪɟɱɢɟ�ɫ�ɬɟɧɞɟɧɰɢɟɣ�ɫɧɢɠɟɧɢɹ�ɜɵɛɪɨɫɨɜ�ɭɝɥɟɤɢɫɥɨɝɨ�ɝɚɡɚ�ɜ�Ɇɢɪɟ�± 
Ʉɢɨɬɫɤɢɣ�ɩɪɨɬɨɤɨɥ��ɤɨɬɨɪɵɣ�ɜ�ɬɨɦ�ɱɢɫɥɟ�ɩɨɞɩɢɫɚɥɚ�ɢ�Ɋɨɫɫɢɹ� 

Ȼɚɤɬɟɪɢɢ� ɪɨɞɚ Ideonella ɞɨɜɨɥɶɧɨ�ɦɟɞɥɟɧɧɨ�ɪɚɡɦɧɨɠɚɸɬɫɹ�� ɚ� ɬɚɤɠɟ�
ɫɥɟɞɫɬɜɢɢ� ɬɨɝɨ�� ɱɬɨ� ɧɚɢɛɨɥɶɲɚɹ� ɚɤɬɢɜɧɨɫɬɶ� ɛɚɤɬɟɪɢɣ� ɨɬɦɟɱɟɧɚ� ɩɪɢ�
ɬɟɦɩɟɪɚɬɭɪɟ� ��-���&� ɷɬɨ� ɫɬɚɧɨɜɢɬɫɹ� ɩɪɨɛɥɟɦɨɣ� ɩɪɢ� ɢɯ� ɢɫɩɨɥɶɡɨɜɚɧɢɢ��
ɩɨɫɤɨɥɶɤɭ�ɷɬɨ�ɩɨɜɵɲɚɟɬ�ɡɚɬɪɚɬɵ�ɢɥɢ�ɫɭɠɚɟɬ�ɨɛɥɚɫɬɶ�ɩɪɢɦɟɧɟɧɢɹ�ɛɚɤɬɟɪɢɣ�
ɥɢɲɶ�ɨɛɥɚɫɬɹɦɢ�ɫ�ɬɪɨɩɢɱɟɫɤɢɦ�ɢɥɢ�ɫɭɛɬɪɨɩɢɱɟɫɤɢɦ�ɤɥɢɦɚɬɨɦ� 

ɋɤɨɪɨɫɬɶ� ɪɚɡɦɧɨɠɟɧɢɹ� ɢ� ɬɟɦɩɟɪɚɬɭɪɧɚɹ� ɚɤɬɢɜɧɨɫɬɶ� ɦɨɠɟɬ� ɛɵɬɶ�
ɭɜɟɥɢɱɟɧɚ� ɩɭɬɟɦ� ɩɟɪɟɧɨɫɚ� ɝɟɧɨɜ�� ɨɬɜɟɱɚɸɳɢɯ� ɡɚ� ɫɢɧɬɟɡ� ɮɟɪɦɟɧɬɨɜ�
ɨɬɜɟɱɚɸɳɢɯ� ɡɚ� ɞɟɝɪɚɞɚɰɢɸ� ɩɨɥɢɷɬɢɥɟɧɬɟɪɟɮɬɚɥɚɬɚ� ɞɪɭɝɢɦ� ɛɨɥɟɟ�
ɛɵɫɬɪɨɪɚɡɦɧɨɠɚɸɳɢɦɫɹ�ɢ�ɬɟɪɦɨɭɫɬɨɣɱɢɜɵɦ�ɦɢɤɪɨɨɪɝɚɧɢɡɦɚɦ��ɧɚɩɪɢɦɟɪ�
Escherichia coli. 
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ɇ�Ⱥ� Ʉɨɦɚɪɨɜɚ��Ⱦ�ȿ� Ȼɨɪɢɫɤɨɜ��ɋ�ɘ� ȿɮɪɟɦɨɜɚ��ȼ�ɋ� ɑɢɬɚɥɢɧɚ� 
 

ɉɟɧɡɟɧɫɤɢɣ�ɝɨɫɭɞɚɪɫɬɜɟɧɧɵɣ�ɬɟɯɧɨɥɨɝɢɱɟɫɤɢɣ�ɭɧɢɜɟɪɫɢɬɟɬ� 
 

ɈɑɂɋɌɄȺ�ɋɌɈɑɇɕɏ��ȼɈȾ�ɋ�ɉɊɂɆȿɇȿɇɂȿɆ 
ȺɅɖɌȿɊɇȺɌɂȼɇɕɏ�ɏɂɆɂɑȿɋɄɂ�ɆɈȾɂɎɂɐɂɊɈȼȺɇɇɕɏ�

ȺȾɋɈɊȻɐɂɈɇɇɕɏ�ɆȺɌȿɊɂȺɅɈȼ 
 

ɂɫɫɥɟɞɨɜɚɧɵ� ɩɪɨɰɟɫɫɵ� ɨɱɢɫɬɤɢ� ɫɬɨɱɧɵɯ� ɜɨɞ� ɝɚɥɶɜɚɧɢɱɟɫɤɨɝɨ� ɩɪɨɢɡɜɨɞɫɬɜɚ��
ɩɪɨɚɧɚɥɢɡɢɪɨɜɚɧɵ� ɡɚɝɪɹɡɧɹɸɳɢɟ� ɜɟɳɟɫɬɜɚ�� ɨɛɪɚɡɭɸɳɢɟ� ɜ� ɯɨɞɟ� ɬɟɯɧɨɥɨɝɢɱɟɫɤɨɝɨ�
ɩɪɨɰɟɫɫɚ�� ɩɪɢɜɟɞɟɧɵ� ɫɢɫɬɟɦɵ� ɩɪɨɦɵɜɤɢ�� ɫɢɫɬɟɦɵ� ɨɱɢɫɬɤɢ� ɝɚɥɶɜɚɧɢɱɟɫɤɢɯ�
ɩɪɨɢɡɜɨɞɫɬɜ� 

Ʉɥɸɱɟɜɵɟ�ɫɥɨɜɚ��ɞɢɚɬɨɦɢɬ��ɦɨɞɢɮɢɤɚɰɢɹ��ɬɹɠɟɥɵɟ�ɦɟɬɚɥɥɵ� 
 

ȼ� ɧɚɫɬɨɹɳɟɟ� ɜɪɟɦɹ� ɩɪɨɛɥɟɦɚ� ɡɚɝɪɹɡɧɟɧɢɹ� ɫɬɨɱɧɵɦɢ� ɜɨɞɚɦɢ� ɜ�
ɩɨɫɥɟɞɧɟɟ� ��-ɥɟɬɢɟ� ɩɪɢɨɛɪɟɬɚɟɬ� ɨɫɨɛɭɸ� ɚɤɬɭɚɥɶɧɨɫɬɶ� ɜ� ɫɜɹɡɢ� ɫɨ�
ɫɬɪɟɦɹɳɢɦɫɹ� ɪɚɡɜɢɬɢɟɦ� ɩɪɨɦɵɲɥɟɧɧɨɫɬɢ��ɍɯɭɞɲɟɧɢɟ� ɫɨɫɬɨɹɧɢɹ� ɜɨɞɧɵɯ�
ɨɛɴɟɤɬɨɜ� ɩɪɨɢɫɯɨɞɢɬ� ɜ� ɪɟɡɭɥɶɬɚɬɟ� ɧɟɞɨɫɬɚɬɨɱɧɨɣ� ɨɱɢɫɬɤɢ� ɫɬɨɱɧɵɯ� ɜɨɞ��
ɫɨɞɟɪɠɚɳɢɟ� ɜ� ɫɜɨɟɦ� ɫɨɫɬɚɜɟ� ɬɨɤɫɢɱɧɵɟ� ɜɟɳɟɫɬɜɚ�� ɩɚɬɨɝɟɧɧɵɟ�
ɦɢɤɪɨɨɪɝɚɧɢɡɦɵ�� Ɉɞɧɢɦ� ɢɡ� ɝɥɚɜɧɵɯ� ɢɫɬɨɱɧɢɤɨɜ� ɡɚɝɪɹɡɧɟɧɢɹ� ɹɜɥɹɸɬɫɹ�
ɩɪɨɦɵɲɥɟɧɧɵɟ� ɫɬɨɱɧɵɟ� ɜɨɞɵ�� ɇɚɢɛɨɥɟɟ� ɨɩɚɫɧɵɟ� ɡɚɝɪɹɡɧɢɬɟɥɢ�� ɤɨɬɨɪɵɟ�
ɨɛɪɚɡɭɸɬɫɹ� ɜ� ɯɨɞɟ� ɯɢɦɢɱɟɫɤɨɝɨ� ɩɪɟɜɪɚɳɟɧɢɹ�� ȼ� ɨɫɧɨɜɧɨɦ� ɷɬɨ� ɬɹɠɟɥɵɟ�
ɦɟɬɚɥɥɵ��ɢɯ�ɫɨɥɢ��ɚ�ɢɦɟɧɧɨ�ɫɭɥɶɮɢɞɵ��ɧɢɬɪɢɞɵ�ɢ�ɬ�ɞ� 

Ɍɹɠɟɥɵɟ� ɦɟɬɚɥɥɵ� ± ɷɬɨ� ɷɥɟɦɟɧɬɵ�� ɤɨɬɨɪɵɟ� ɹɜɥɹɸɬɫɹ� ɨɫɧɨɜɧɵɦɢ�
ɡɚɝɪɹɡɧɹɸɳɢɦɢ�ɜɟɳɟɫɬɜɚɦɢ��ɢɦɟɸɬ�ɨɬɧɨɫɢɬɟɥɶɧɭɸ�ɚɬɨɦɧɭɸ�ɦɚɫɫɭ�ɫɜɵɲɟ�
��� ɝ�ɦɨɥɶ�ɢ�ɩɥɨɬɧɨɫɬɶɸ�ɛɨɥɟɟ��� ɝ�ɫɦ3 ɢ�ɜɯɨɞɹɳɢɟ�ɜ�ɫɨɫɬɚɜ�ɨɬɯɨɞɨɜ���ɢ���
ɤɥɚɫɫɚ� ɨɩɚɫɧɨɫɬɢ� >�@� Ⱦɥɹ� ɭɞɚɥɟɧɢɹ� ɢɨɧɨɜ� =Q�� &X�� 1L�� 3E�� &G� ɢɡ�
ɡɚɝɪɹɡɧɟɧɧɵɯ�ɫɬɨɤɨɜ�ɩɪɢɦɟɧɹɸɬ�ɪɟɚɝɟɧɬɧɵɣ�ɫɩɨɫɨɛ��Ɋɟɝɟɧɬɵ�ɜɫɬɭɩɚɸɬ�ɜɨ�
ɜɡɚɢɦɨɞɟɣɫɬɜɢɟ�ɫ�ɢɨɧɚɦɢ�ɬɹɠɺɥɵɯ�ɦɟɬɚɥɥɨɜ��ɜɫɥɟɞɫɬɜɢɟ�ɱɟɝɨ�ɩɟɪɟɜɨɞɹɬ�ɢɯ 
ɢɡ� ɪɚɫɬɜɨɪɢɦɨɝɨ� ɫɨɫɬɨɹɧɢɹ� ɜ� ɧɟɪɚɫɬɜɨɪɢɦɵɟ� ɨɫɚɞɤɢ�� ɍɱɢɬɵɜɚɹ�� ɱɬɨ�
ɩɟɪɜɨɧɚɱɚɥɶɧɵɣ� ɫɨɫɬɚɜ� ɡɚɝɪɹɡɧɺɧɧɵɯ� ɫɬɨɤɨɜ� ɧɟ� ɭɱɢɬɵɜɚɟɬɫɹ� ɩɪɢ� ɢɯ�
ɨɱɢɫɬɤɢ� ɫ� ɩɨɦɨɳɶɸ� ɪɟɚɝɟɧɬɧɨɝɨ� ɦɟɬɨɞɚ�� ɜɫɟ� ɠɟ� ɧɟɨɛɯɨɞɢɦɚ� ɞɨɨɱɢɫɬɤɚ�
ɩɟɪɟɞ� ɫɛɪɨɫɨɦ� ɜ� ɜɨɞɨɟɦɵ� ɯɨɡɹɣɫɬɜɟɧɧɨ-ɛɵɬɨɜɨɝɨ� ɧɚɡɧɚɱɟɧɢɹ�� Ɍɚɤɢɦ�
ɨɛɪɚɡɨɦ�� ɞɥɹ� ɪɟɲɟɧɢɹ� ɷɬɨɣ� ɩɪɨɛɥɟɦɵ� ɩɪɟɞɥɚɝɚɟɬɫɹ� ɢɫɩɨɥɶɡɨɜɚɬɶ�
ɚɥɶɬɟɪɧɚɬɢɜɧɵɟ� ɚɞɫɨɪɛɰɢɨɧɧɵɟ� ɦɟɬɨɞɵ� ɨɱɢɫɬɤɢ� ɫ� ɩɪɢɦɟɧɟɧɢɟɦ�
ɯɢɦɢɱɟɫɤɢ�ɦɨɞɢɮɢɰɢɪɨɜɚɧɧɨɝɨ�ɚɞɫɨɪɛɟɧɬɚ�� 

ɋɨɝɥɚɫɧɨ� ɢɫɫɥɟɞɨɜɚɧɢɹɦ� ɫɨɪɛɟɧɬɵ� ɧɚ� ɨɫɧɨɜɟ� ɛɢɨɭɝɥɹ� ɢɦɟɸɬ�
ɚɞɫɨɪɛɰɢɨɧɧɚɹ�ɫɩɨɫɨɛɧɨɫɬɶ��Ɉɧɢ�ɲɢɪɨɤɨ�ɢɫɩɨɥɶɡɭɸɬɫɹ�ɜ�ɨɱɢɫɬɤɟ�ɫɬɨɱɧɵɯ�
ɜɨɞ� ɛɥɚɝɨɞɚɪɹ� ɫɜɨɢɦ� ɫɜɨɣɫɬɜɚɦ�� ɚ� ɢɦɟɧɧɨ� ɜɵɫɨɤɚɹ� ɩɨɪɢɫɬɨɫɬɶ�� ɛɨɥɶɲɚɹ�
ɩɥɨɳɚɞɶ�ɩɨɜɟɪɯɧɨɫɬɢ��ɫɬɚɛɢɥɶɧɨɫɬɶ��ɜɨɡɦɨɠɧɨɫɬɶ�ɜɬɨɪɢɱɧɨɣ�ɩɟɪɟɪɚɛɨɬɤɢ�
ɢ�ɛɟɡɨɩɚɫɧɨɫɬɶ�ɭɬɢɥɢɡɚɰɢɹ� 

Ɉɛɡɨɪ� ɪɚɛɨɬ� ɩɨ� ɬɟɯɧɨɥɨɝɢɹɦ ɞɥɹ� ɨɱɢɫɬɤɢ� ɫɬɨɱɧɵɯ� ɜɨɞ� ɨɬ� ɬɹɠɟɥɵɯ�
ɦɟɬɚɥɥɨɜ� ɭɤɚɡɵɜɚɟɬ� ɧɚ� ɟɝɨ� ɩɪɢɨɪɢɬɟɬ� ɜ� ɨɛɥɚɫɬɢ� ɮɢɡɢɱɟɫɤɨɣ� ɯɢɦɢɢ�� ɜ�
ɫɨɡɞɚɧɢɢ�ɢɧɧɨɜɚɰɢɨɧɧɵɟ�ɬɟɯɧɨɥɨɝɢɢ�ɥɟɱɟɧɢɹ�� 
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ȼ� ɩɨɫɥɟɞɧɢɟ� ɞɟɫɹɬɢɥɟɬɢɹ� ɢɧɬɟɪɟɫ� ɭɱɟɧɵɯ� ɫɨɡɞɚɧɢɟ� ɢɧɧɨɜɚɰɢɨɧɧɵɯ�
ɬɟɯɧɨɥɨɝɢɣ�ɨɱɢɫɬɤɢ�ɫɬɨɱɧɵɯ�ɜɨɞ��Ⱥɤɬɭɚɥɶɧɨɫɬɶ�ɩɪɢɨɛɪɟɬɚɟɬ�ɧɚɩɪɚɜɥɟɧɢɟ�
ɨɱɢɫɬɤɢ�ɫɬɨɱɧɵɯ�ɜɨɞ�ɝɚɥɶɜɚɧɢɱɟɫɤɢɯ�ɩɪɨɢɡɜɨɞɫɬɜ��ɤɨɬɨɪɨɟ�ɹɜɥɹɟɬɫɹ�ɨɞɧɢɦ�
ɢɡ� ɧɚɢɛɨɥɟɟ� ɤɪɭɩɧɵɯ� ɩɪɨɛɥɟɦ� ɞɥɹ� ɝɢɞɪɨɫɮɟɪɵ�� ɜ� ɪɟɡɭɥɶɬɚɬɟ� ɜɵɫɨɤɨɣ�
ɬɨɤɫɢɱɧɨɫɬɶ�>�@� ȼ�ɫɨɜɪɟɦɟɧɧɵɯ�ɷɤɨɧɨɦɢɱɟɫɤɢɯ�ɭɫɥɨɜɢɹɯ�ɩɪɢɨɪɢɬɟɬɧɵɦɢ�
ɹɜɥɹɸɬɫɹ�� ɦɟɬɨɞɵ� ɨɱɢɫɬɤɢ�� ɨɫɧɨɜɚɧɧɵɟ� ɧɚ� ɩɪɢɦɟɧɟɧɢɢ� ɧɟɞɨɪɨɝɢɯ�
ɦɚɬɟɪɢɚɥɨɜ� ɦɟɫɬɧɨɝɨ� ɫɵɪɶɹ�� ɂɬɚɤ�� ɞɢɚɬɨɦɢɬ� ɩɪɢɜɥɟɤ� ɜɧɢɦɚɧɢɟ�
ɫɩɟɰɢɚɥɢɫɬɨɜ� 

Ɉɛɴɟɤɬɵ� ɢɫɫɥɟɞɨɜɚɧɢɹ� ɢ� ɦɟɬɨɞ� ȼ� ɤɚɱɟɫɬɜɟ� ɨɛɴɟɤɬɚ� ɢɡɭɱɟɧɢɹ� ɛɵɥ�
ɜɵɛɪɚɧ� ɞɢɚɬɨɦɢɬ� Ⱥɯɦɚɬɨɜɫɤɨɝɨ� ɦɟɫɬɨɪɨɠɞɟɧɢɹ�� ɤɨɬɨɪɨɟ� ɧɚɯɨɞɹɬɫɹ� ɜ�
ɉɟɧɡɟɧɫɤɨɣ�ɨɛɥɚɫɬɢ��ɏɢɦɢɱɟɫɤɢɣ�ɫɨɫɬɚɜ�ɩɪɢɪɨɞɧɨɝɨ�ɞɢɚɬɨɦɢɬɚ��ɜɵɪɚɠɟɧɧɵɣ�
ɜ�ɩɪɨɰɟɧɬɚɯ�ɢɦɟɟɬ�ɫɥɟɞɭɸɳɢɟ�ɡɧɚɱɟɧɢɹ��SiO2 ± 82,4, Al2O3 ± 2,7, Fe2O3 ± 1,8, 
CaO ± 1,88, MgO ± ������ɩɪɨɱɢɟ�ɩɪɢɦɟɫɢ�± ������Ɂɚ�ɢɫɤɥɸɱɟɧɢɟɦ�ɤɪɟɦɧɟɡɟɦɚ�ɜ�
ɫɨɫɬɚɜ� ɞɢɚɬɨɦɢɬɚ� ɜɯɨɞɹɬ� ɤɪɢɫɬɚɥɥɵ� ɫɨɥɟɣ� Ca, Na, Fe, Al�� ɨɪɝɚɧɢɱɟɫɤɢɟ�
ɜɟɳɟɫɬɜɚ��ɞɨ������ �Ʉɪɟɦɧɟɡɟɦɢɫɬɚɹ�ɫɨɫɬɚɜɥɹɸɳɚɹ�ɞɢɚɬɨɦɢɬɚ�ɩɪɟɞɫɬɚɜɥɟɧɚ�ɜ�
ɨɫɧɨɜɧɨɦ� ɚɦɨɪɮɧɨɣ�ɮɚɡɨɣ� ɫ� ɩɪɢɫɭɬɫɬɜɢɟɦ� ɤɪɢɫɬɚɥɥɢɱɟɫɤɨɣ�ɮɚɡɵ� ɜ� ɜɢɞɟ� ȕ-
ɤɜɚɪɰɚ� >�@�� Ɉɛɡɨɪ� ɥɢɬɟɪɚɬɭɪɵ� ɭɤɚɡɵɜɚɟɬ� ɧɚ� ɬɨ�� ɱɬɨ ɩɪɢɪɨɞɧɵɟ� ɞɢɚɬɨɦɢɬɵ�
ɢɦɟɸɬ� ɜɵɫɨɤɭɸ� ɫɨɪɛɰɢɨɧɧɭɸ� ɫɩɨɫɨɛɧɨɫɬɶ�� ɧɨ� ɨɱɢɫɬɤɚ� ɢ� ɦɨɞɢɮɢɤɚɰɢɹ�
ɩɨɜɟɪɯɧɨɫɬɧɵɯ�ɫɥɨɟɜ�ɦɨɠɟɬ�ɡɧɚɱɢɬɟɥɶɧɨ�ɩɨɜɵɫɢɬɶ�ɫɨɪɛɰɢɨɧɧɭɸ�ɟɦɤɨɫɬɶ�>�� 
1, 5]. ɉɨɫɥɟ� ɯɢɦɢɱɟɫɤɨɣ� ɦɨɞɢɮɢɤɚɰɢɢ� ɤɢɫɥɨɬɨɣ� ɷɥɟɦɟɧɬɧɵɣ ɫɨɫɬɚɜ�
ɞɢɚɬɨɦɢɬɚ������ɩɨɥɭɱɟɧɧɵɣ�ɦɟɬɨɞɨɦ�ɂɄ�- ɫɩɟɤɬɪɨɦɟɬɪɢɢ�ɢɦɟɥ�ɫɥɟɞɭɸɳɢɟ�
ɡɧɚɱɟɧɢɹ��6L2��± 89,23%;  Al2O3 ± 1,7%;  Fe2O3 ± 2,71%;  CaO ± 0,02%; 
MnO ± ����� � ɩɪɨɱɢɟ� ɩɪɢɦɟɫɢ� ± �������ɗɥɟɦɟɧɬɧɵɣ� ɫɨɫɬɚɜ� ɬɟɪɦɢɱɟɫɤɨɝɨ��
ɞɢɚɬɨɦɢɬɚ� ɩɨ� ɞɚɧɧɵɦ� ɪɟɧɬɝɟɧɨɮɥɭɨɪɟɫɰɟɧɬɧɨɝɨ� ɚɧɚɥɢɡɚ�� 6L2�� ± 87,13%;  
Al2O3 ± 4,18%;  Fe2O3 ± 4,07%;  CaO ± 1,48%; MgO ± ������ � ɩɪɨɱɢɟ�
ɩɪɢɦɟɫɢ�± 6,34%. 

Ɍɚɛɥɢɰɚ�� 
Ⱥɞɫɨɪɛɰɢɹ�ɧɚ�ɞɢɚɬɨɦɢɬɟ�ɢɨɧɨɜ�ɤɚɞɦɢɹ�ɋd+2��ɦɚɫɫɚ�ɚɞɫɨɪɛɟɧɬɚ�m �������ɤɝ��Vp-ɪɚ� ����ɥ��

ɜɪɟɦɹ�ɤɨɧɬɚɤɬɢɪɨɜɚɧɢɹ���ɱɚɫ 
 Ɍɟɪɦɢɱɟɫɤɢɣ�����ɨɩɵɬ��©Ɍ1ª Ɍɟɪɦɢɱɟɫɤɢɣ����ɨɩɵɬ��©Ɍ�ª 
ɋ��
�ɦɝ�ɥ� 

Ln (C) ɋ���ɦɝ�ɥ� Ⱥ��ɦɝ�ɤɝ� Ln (C) ɋ���ɦɝ�ɥ� Ⱥ��ɦɝ�ɤɝ� 

0,001 0,00019 0,04066 4553,37 0,00078 0,01077 1206,35 
0,0001 1,3E-07 0,00499 559,271 1E-05 0,00449 505,722 
0,00001 1,9E-9 0,0005 55,9891 1,31E-06 0,00044 48,9062 
 Ʉɢɫɥɨɬɧɵɣ����ɨɩɵɬ��©ɇ�ª Ʉɢɫɥɨɬɧɵɣ����ɨɩɵɬ��©ɇ�ª 
0,001 0,02394 -0,31131 -128484 0,006577 -0,27886 -31232,6 
0,0001 0,00722 -0,11327 -39906,4 0,001128 -0,05138 -5754,63 
0,00001 0,00236 0,0005 -13190 0,000394 -0,01922 -2152,39 
 ɉɪɢɪɨɞɧɵɣ����ɨɩɵɬ��©N1ª ɉɪɢɪɨɞɧɵɣ����ɨɩɵɬ��©N�ª 
0,001 9,18E-05 0,04541 5085,777 0,000513 0,02436 2728,266 
0,0001 2,67E-08 0,00499 559,8504 6,36E-06 0,004682 524,3893 
0,00001 5,1E-10 0,0005 55,99715 5,21E-07 0,000474 53,08109 
 ɓɟɥɨɱɧɨɣ����ɨɩɵɬ��©Ɉɇ1ª ɓɟɥɨɱɧɨɣ����ɨɩɵɬ��©Ɉɇ�ª 
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0,001 8E-08 -4E-06 5599,552 2,55E-05 -0,00127 5457,271 
0,0001 4,97E-17 -2,5E-15 560 0,042402 -2,12008 -236889 
0,00001 7,805777 -390,289 -4,4E+07 1,460776 -73,0388 -8180290 

 
Ɉɛɫɭɠɞɟɧɢɟ� ɪɟɡɭɥɶɬɚɬɨɜ. Ɋɟɡɭɥɶɬɚɬɨɦ� ɯɢɦɢɱɟɫɤɨɝɨ� ɚɤɬɢɜɚɰɢɢ�

ɹɜɥɹɟɬɫɹ� ɭɜɟɥɢɱɟɧɢɟ� ɚɞɫɨɪɛɰɢɨɧɧɨɣ� ɫɩɨɫɨɛɧɨɫɬɢ� ɞɢɚɬɨɦɢɬɚ� ɡɚ� ɫɱɟɬ�
ɩɨɜɵɲɟɧɢɹ�ɱɢɫɥɚ�ɦɟɡɨ- ɢ�ɦɢɤɪɨɩɨɪ��ɱɬɨ�ɫɩɨɫɨɛɫɬɜɭɟɬ�ɤɨɧɰɟɧɬɪɢɪɨɜɚɧɢɸ�
ɬɹɠɟɥɵɯ�ɦɟɬɚɥɥɨɜ�ɧɚ�ɩɨɜɟɪɯɧɨɫɬɢ�ɦɨɞɢɮɢɰɢɪɨɜɚɧɧɨɝɨ�ɞɢɚɬɨɦɢɬɚ�ɡɚ�ɫɱɟɬ�
ɭɜɟɥɢɱɟɧɢɹ� ɱɢɫɥɚ� ɚɤɬɢɜɧɵɯ� ɰɟɧɬɪɨɜ�� ɑɬɨ� ɞɚɟɬ� ɧɟ� ɦɟɧɟɟ� ɱɟɦ� ɧɚ� �-7 % 
ɩɨɜɵɲɟɧɢɹ� ɫɨɪɛɰɢɨɧɧɨɣ� ɫɩɨɫɨɛɧɨɫɬɢ� ɦɚɬɟɪɢɚɥɚ�� ɚ� ɜ� ɫɥɟɞɫɬɜɢɢ�
ɩɨɜɵɲɟɧɢɢ�ɫɬɟɩɟɧɢ�ɨɱɢɫɬɤɢ�ɫɬɨɱɧɵɯ ɜɨɞ� 

ɉɪɢɧɢɦɚɹ� ɜɨ� ɜɧɢɦɚɧɢɟ�� ɱɬɨ� ɝɚɥɶɜɚɧɢɱɟɫɤɢɟ� ɫɬɨɤɢ�� ɫɨɞɟɪɠɚɳɢɟ�
ɤɚɞɦɢɣ� ɢ� ɞɪɭɝɢɟ� ɌɆ�� ɢɦɟɸɬ� ɪɇ� ɡɧɚɱɢɬɟɥɶɧɨ� ɦɟɧɶɲɟ� ��� ɦɨɠɧɨ�
ɩɪɟɞɩɨɥɨɠɢɬɶ�� ɱɬɨ� ɞɢɚɬɨɦɢɬ�� ɚɤɬɢɜɢɪɨɜɚɧɧɵɣ� ɤɢɫɥɨɬɚɦɢ�� ɛɭɞɟɬ� ɢɦɟɬɶ�
ɧɟɞɨɫɬɚɬɨɱɧɭɸ� ɚɞɫɨɪɛɰɢɨɧɧɭɸ� ɟɦɤɨɫɬɶ�� ɩɨ� ɫɪɚɜɧɟɧɢɸ� ɫɨ� ɜɫɟɦɢ�
ɨɫɬɚɥɶɧɵɦɢ��ɉɨɷɬɨɦɭ� ɫɥɟɞɭɟɬ� ɜɟɫɬɢ� ɞɚɥɶɧɟɣɲɢɟ� ɢɫɫɥɟɞɨɜɚɧɢɹ� ɜ� ɨɛɥɚɫɬɢ�
ɩɨɢɫɤɚ� ɦɟɬɨɞɨɜ� ɚɤɬɢɜɚɰɢɢ� ɞɢɚɬɨɦɢɬɨɜ�� ɫ� ɰɟɥɶɸ� ɫɨɡɞɚɧɢɹ� ɭɧɢɜɟɪɫɚɥɶɧɵɯ�
ɚɞɫɨɪɛɟɧɬɨɜ�>�@� 

ȼɵɜɨɞ. ɇɚ� ɨɫɧɨɜɚɧɢɢ� ɩɨɥɭɱɟɧɧɵɯ� ɞɚɧɧɵɯ� ɦɨɠɧɨ� ɫɞɟɥɚɬɶ� ɜɵɜɨɞ� ɨ�
ɬɨɦ��ɱɬɨ�ɤɢɫɥɨɬɧɚɹ�ɦɨɞɢɮɢɤɚɰɢɹ�ɧɟ�ɜɟɞɟɬ�ɤ�ɚɞɫɨɪɛɰɢɢ��ɧɚɛɥɸɞɚɟɬɫɹ�ɞɚɠɟ�
ɨɬɪɢɰɚɬɟɥɶɧɚɹ�ɚɞɫɨɪɛɰɢɹ���ɱɬɨ�ɭɤɚɡɵɜɚɟɬ�ɧɚ�ɩɨɞɜɢɠɧɨɫɬɶ�ɤɚɞɦɢɹ�ɜ�ɱɚɫɬɢ�
ɧɢɡɤɢɯ� ɪɇ�� ɦɨɠɧɨ� ɩɪɟɞɩɨɥɨɠɢɬɶ�� ɱɬɨ� ɬɨɥɶɤɨ� ɭɜɟɥɢɱɟɧɢɟ�ɳɟɥɨɱɧɨɫɬɢ� ɞɨ�
ɜɨɡɦɨɠɧɨɫɬɢ�ɨɛɪɚɡɨɜɚɧɢɹ�ɝɢɞɪɨɤɫɨɤɚɞɦɢɹ��CdOH)+.  

Ɋɟɡɭɥɶɬɚɬɵ�ɢɫɫɥɟɞɨɜɚɧɢɣ�ɩɨɡɜɨɥɹɸɬ�ɫɞɟɥɚɬɶ�ɜɵɜɨɞ�ɨ�ɬɨɦ��ɱɬɨ�ɩɨɫɥɟ�
�� ɱɚɫɚ� ɤɨɧɬɚɤɬɢɪɨɜɚɧɢɹ� ɚɞɫɨɪɛɚɬɚ� ɫ� ɚɞɫɨɪɛɟɧɬɨɦ� ɚɞɫɨɪɛɰɢɨɧɧɨɟ�
ɪɚɜɧɨɜɟɫɢɟ�ɧɟ�ɧɚɫɬɭɩɚɟɬ�ɧɢ�ɜ�ɨɞɧɨɦ�ɢɡ�ɬɢɩɨɜ�ɷɤɫɩɟɪɢɦɟɧɬɚ�� �ȼ�ɭɫɥɨɜɢɹɯ�
ɷɤɫɩɟɪɢɦɟɧɬɚ� ɬɟɪɦɢɱɟɫɤɢ� ɦɨɞɢɮɢɰɢɪɨɜɚɧɧɵɣ� ɢ� ɩɪɢɪɨɞɧɵɣ� ɞɢɚɬɨɦɢɬ�
ɩɪɨɹɜɥɹɸɬ� ɫɟɛɹ� ɩɪɚɤɬɢɱɟɫɤɢ� ɨɞɢɧɚɤɨɜɨ� ɩɨ� ɨɬɧɨɲɟɧɢɸ� ɤ� ɚɞɫɨɪɛɬɢɜɭ� ±  
ɢɨɧɚɦ�ɤɚɞɦɢɹ�ɜ�ɨɛɥɚɫɬɢ�ɤɨɧɰɟɧɬɪɚɰɢɣ�ɨɬ���������ɞɨ�������ɦɨɥɶ�ɥ. 

 
Ʌɢɬɟɪɚɬɭɪɚ 

 
��� Ʌɢɫɢɧ� ɋ�� Ⱥ�� Ɇɨɞɢɮɢɰɢɪɨɜɚɧɢɟ� ɛɢɨɝɟɧɧɨɝɨ� ɤɪɟɦɧɟɡɟɦɚ� ɢ� ɩɭɬɢ� ɟɝɨ�

ɢɫɩɨɥɶɡɨɜɚɧɢɹ��Ⱥɜɬɨɪɟɮ��ɞɢɫ��ɤɚɧɞ��ɯɢɦ��ɧɚɭɤ��Ʉɚɡɚɧɶ��������ɋ�� 
��� Ⱦɚɰɤɨ�� Ɍ�ə�� Ɏɢɡɢɤɨ-ɯɢɦɢɱɟɫɤɢɟ� ɢ� ɚɞɫɨɪɛɰɢɨɧɧɨ-ɫɬɪɭɤɬɭɪɧɵɟ� ɫɜɨɣɫɬɜɚ�

ɞɢɚɬɨɦɢɬɚ��ɦɨɞɢɮɢɰɢɪɨɜɚɧɧɨɝɨ�ɫɨɟɞɢɧɟɧɢɹɦɢ�ɚɥɸɦɢɧɢɹ����Ɍ�ə��Ⱦɚɰɤɨ��ȼ�ɂ��Ɂɟɥɟɧɰɨɜ��
ȿ�ȿ��Ⱦɜɨɪɧɢɤɨɜɚ����ɗɥɟɤɬɪɨɧɧɚɹ�ɨɛɪɚɛɨɬɤɚ�ɦɚɬɟɪɢɚɥɨɜ��± Ʉɢɲɟɧɟɜ�������± ɋ����-68. 

���Ʉɨɦɚɪɨɜɚ�ɇ�Ⱥ���Ⱦɚɜɵɞɨɜɚ�Ɇ�Ⱥ���Ȼɨɪɢɫɤɨɜ�Ⱦ�ȿ���Ʉɭɡɶɦɢɧ�Ⱥ�Ⱥ�ɂɫɩɨɥɶɡɨɜɚɧɢɟ�
ɦɨɞɟɥɢ� Ɏɪɟɣɧɞɥɢɯɚ� ɞɥɹ� ɨɩɢɫɚɧɢɹ� ɚɞɫɨɪɛɰɢɢ� ɢɨɧɨɜ� ɦɟɞɢ� ɧɚ� ɩɨɜɟɪɯɧɨɫɬɢ�
ɦɨɞɢɮɢɰɢɪɨɜɚɧɧɨɝɨ� ɞɢɚɬɨɦɢɬɚ�� ɀɭɪɧɚɥ� ©ɂɇɇɈȼȺɐɂɈɇɇȺə� ɌȿɏɇɂɄȺ� ɂ�
ɌȿɏɇɈɅɈȽɂəª�- ɉɟɧɡɚ�������ɝ��± 55-���ɫ�� 

��� Ʉɨɦɚɪɨɜɚ� ɇ�Ⱥ��� Ⱦɚɜɵɞɨɜɚ� Ɇ�Ⱥ��� Ȼɨɪɢɫɤɨɜ� Ⱦ�ȿ��� ȿɮɪɟɦɨɜɚ� ɋ�ɘ��� Ɉ�
ɜɨɡɦɨɠɧɨɫɬɢ� ɢɫɩɨɥɶɡɨɜɚɧɢɹ� ɦɨɞɢɮɢɰɢɪɨɜɚɧɧɨɝɨ� ɞɢɚɬɨɦɢɬɚ� ɞɥɹ� ɨɱɢɫɬɤɢ�
ɜɵɫɨɤɨɤɨɧɰɟɧɬɪɢɪɨɜɚɧɧɵɯ� ɫɬɨɱɧɵɯ� ɜɨɞ�� ɫɨɞɟɪɠɚɳɢɯ� ɬɹɠɟɥɵɟ� ɦɟɬɚɥɥɵ// ɋɛɨɪɧɢɤ�
ɧɚɭɱɧɵɯ� ɬɪɭɞɨɜ� ɩɨ� ɦɚɬɟɪɢɚɥɚɦ� ȼɫɟɪɨɫɫɢɣɫɤɨɣ� ɧɚɭɱɧɨ-ɩɪɚɤɬɢɱɟɫɤɨɣ� ɤɨɧɮɟɪɟɧɰɢɢ��
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�����ɂɡɞɚɬɟɥɶɫɬɜɨ��Ɉɛɳɟɫɬɜɨ�ɫ�ɨɝɪɚɧɢɱɟɧɧɨɣ�ɨɬɜɟɬɫɬɜɟɧɧɨɫɬɶɸ��Ⱥɦɢɪɢɬª��ɋɚɪɚɬɨɜ��± 
160-����ɫ� 

���Ʉɥɢɦɨɜ��ȿ�ɋ���Ɇ�ȼ��Ȼɭɡɚɟɜɚ��ɉɪɢɪɨɞɧɵɟ� ɫɨɪɛɟɧɬɵ�ɢ� ɤɨɦɩɥɟɤɫɨɧɵ� ɜ� ɨɱɢɫɬɤɟ�
ɫɬɨɱɧɵɯ�ɜɨɞ�± ɍɥɶɹɧɨɜɫɤ��ɍɥȽɌɍ�������± ����ɫ� 

6. Boriskov D., Efremova S., Komarova N., Tikhomirova E.//Applicability of the 
modified diatomite for treatment of wastewater containing heavy metals// E3S Web Conf. 
Ɍɨɦ� ����� ����� Ɇɟɠɞɭɧɚɪɨɞɧɚɹ� ɤɨɧɮɟɪɟɧɰɢɹ� ɩɨ� ɷɮɮɟɤɬɢɜɧɨɦɭ� ɩɪɨɢɡɜɨɞɫɬɜɭ� ɢ�
ɩɟɪɟɪɚɛɨɬɤɟ��,&(33-2021). 

 
 

 
Ɇ�ȼ� Ʉɨɦɢɫɫɚɪɟɧɤɨ��ȿ�Ⱥ��Ɍɚɬɚɪɢɧɰɟɜɚ 

 
ɋɚɪɚɬɨɜɫɤɢɣ�ɝɨɫɭɞɚɪɫɬɜɟɧɧɵɣ�ɬɟɯɧɢɱɟɫɤɢɣ�ɭɧɢɜɟɪɫɢɬɟɬ  

ɢɦɟɧɢ Ƚɚɝɚɪɢɧɚ ɘ�Ⱥ. 
 

ɉɊɂɆȿɇȿɇɂȿ�ɉɊɈɆɕɒɅȿɇɇɕɏ�ɈɌɏɈȾɈȼ� 
ȼ�ȻȿɌɈɇɇɕɏɋɆȿɋəɏ 

 
ȼ� ɞɚɧɧɨɣ� ɪɚɛɨɬɟ� ɩɨɤɚɡɚɧɵ� ɪɟɡɭɥɶɬɚɬɵ� ɢɫɫɥɟɞɨɜɚɧɢɹ�� ɢɫɩɨɥɶɡɨɜɚɧɢɹ�

ɝɚɥɶɜɚɧɢɱɟɫɤɨɝɨ� ɲɥɚɦɚ� �ɨɬɯɨɞ� ɰɟɯɚ� ɝɚɥɶɜɚɧɢɱɟɫɤɨɝɨ ɩɪɨɢɡɜɨɞɫɬɜɚ�� ɞɥɹ� ɩɨɥɭɱɟɧɢɹ�
ɛɟɬɨɧɧɵɯ�ɫɦɟɫɟɣ��ɉɨ�ɪɟɡɭɥɶɬɚɬɚɦ�ɢɫɫɥɟɞɨɜɚɧɢɹ�ɜɢɞɧɨ��ɱɬɨ�ɜɜɟɞɟɧɢɟ�ɝɚɥɶɜɚɧɚɲɥɚɦɦɚ�ɜ�
ɫɨɨɬɧɨɲɟɧɢɟ��-���ɨɬ�ɨɛɳɟɝɨ�ɨɛɴɺɦɚ�ɫɦɟɫɢ�ɩɨɡɜɨɥɹɟɬ�ɩɨɥɭɱɢɬɶ�ɛɟɬɨɧ��ɫɨɨɬɜɟɬɫɬɜɭɸɳɢɣ 
ɬɪɟɛɨɜɚɧɢɹɦ ɩɨ ɩɪɨɱɧɨɫɬɢ� ɦɨɪɨɡɨɫɬɨɣɤɨɫɬɢ ɢ ɜɨɞɨɧɟɩɪɨɧɢɰɚɟɦɨɫɬɢ� 

 
Ⱥɧɚɥɢɡ� ɥɢɬɟɪɚɬɭɪɧɵɯ� ɞɚɧɧɵɯ� ɩɨɤɚɡɚɥ� ɜɨɡɦɨɠɧɨɫɬɶ� ɭɬɢɥɢɡɚɰɢɢ�

ɝɚɥɶɜɚɧɢɱɟɫɤɢɯ� ɲɥɚɦɨɜ� ɜ� ɫɬɪɨɢɬɟɥɶɧɵɟ� ɢɡɞɟɥɢɹ�� ɉɪɢ� ɷɬɨɦ� ɫɧɢɠɚɟɬɫɹ�
ɫɟɛɟɫɬɨɢɦɨɫɬɶ�ɩɪɨɞɭɤɰɢɢ�ɢ�ɪɟɲɚɟɬɫɹ ɚɤɬɭɚɥɶɧɚɹ�ɷɤɨɥɨɝɢɱɟɫɤɚɹ�ɩɪɨɛɥɟɦɚ�
ɩɨ�ɭɬɢɥɢɡɚɰɢɢ�ɨɬɯɨɞɨɜ�ɩɪɨɦɵɲɥɟɧɧɨɫɬɢ [1-3]. 

Ƚɚɥɶɜɚɧɢɱɟɫɤɢɟ�ɲɥɚɦɵ� �Ƚɒ�� ɨɛɪɚɡɭɸɬɫɹ� ɩɪɢ� ɨɱɢɫɬɤɟ� ɫɬɨɱɧɵɯ� ɜɨɞ 
ɝɚɥɶɜɚɧɢɱɟɫɤɢɯ ɩɪɨɢɡɜɨɞɫɬɜ ɪɟɚɝɟɧɬɧɵɦ� ɦɟɬɨɞɨɦ�� ɂɫɩɨɥɶɡɭɟɦɵɣ�
ɝɚɥɶɜɚɧɢɱɟɫɤɢɣ� ɲɥɚɦ� ɜ� ɫɜɨɺɦ� ɫɨɫɬɚɜɟ� ɫɨɞɟɪɠɢɬ� ɜ� ɨɫɧɨɜɧɨɦ 1L� ɢ )H� ɢ�
ɨɬɧɨɫɢɬɫɹ� ɤɨ� ,,� ɤɥɚɫɫɭ� ɨɩɚɫɧɨɫɬɢ�� ȼ� ɪɟɡɭɥɶɬɚɬɟ� ɩɪɨɜɟɞɟɧɧɨɝɨ� ɩɪɨɰɟɫɫɚ 
ɮɟɪɪɢɬɢɡɚɰɢɢ� ɬɟɪɦɢɱɟɫɤɢɦ� ɦɟɬɨɞɨɦ� ɩɪɢ� ɬɟɦɩɟɪɚɬɭɪɟ� ���� 0ɋ� ɨɛɪɚɡɭɟɬɫɹ�
ɩɨɪɨɲɨɤ� ɱɟɪɧɨɝɨ� ɰɜɟɬɚ�� ɤɨɬɨɪɵɣ� ɫɨɫɬɨɢɬ� ɢɡ� ɬɨɧɤɨɞɢɫɩɟɪɫɧɵɯ� ɚɤɬɢɜɧɵɯ�
ɱɚɫɬɢɰ� ɫɨɟɞɢɧɟɧɢɣ�ɦɟɬɚɥɥɨɜ� ɝɢɞɪɚɬɢɪɨɜɚɧɧɵɯ�ɨɤɢɫɥɨɜ�ɠɟɥɟɡɚ��ɉɪɢ� ɷɬɨɦ�
ɫɧɢɠɚɟɬɫɹ� ɤɥɚɫɫ� ɨɩɚɫɧɨɫɬɢ� ɦɚɬɟɪɢɚɥɚ� ɫɨ� ,,� ɞɨ� ,9�� ɱɬɨ ɩɨɞɬɜɟɪɠɞɚɟɬɫɹ�
ɦɟɬɨɞɨɦ� ɛɢɨɬɟɫɬɢɪɨɜɚɧɢɹ� ɫ� ɬɟɫɬ-ɨɛɴɟɤɬɚɦɢ� Daphnia magna ɢ�
Scenedesmus [4]. 

ɍɞɟɥɶɧɚɹ� ɩɨɜɟɪɯɧɨɫɬɶ� ɮɟɪɪɢɬɢɡɢɪɨɜɚɧɧɨɝɨ ɝɚɥɶɜɚɧɨɲɥɚɦɚ� �ɎȽɒ� 
ɫɨɨɬɜɟɬɫɬɜɭɟɬ�ɭɞɟɥɶɧɨɣ�ɩɨɜɟɪɯɧɨɫɬɢ�ɩɨɪɬɥɚɧɞɰɟɦɟɧɬɚ�ɢ�ɫɨɫɬɚɜɥɹɟɬ�����-
����ɫɦ2�ɝ >�@�� ɑɬɨ� ɩɨɤɚɡɵɜɚɟɬ� ɜɨɡɦɨɠɧɨɫɬɶ� ɱɚɫɬɢɱɧɨɣ� ɡɚɦɟɧɵ� ɰɟɦɟɧɬɚ�
ɦɨɞɢɮɢɰɢɪɨɜɚɧɧɵɦ�ɨɬɯɨɞɨɦ� 

Ⱦɥɹ� ɷɤɫɩɟɪɢɦɟɧɬɚ� ɛɵɥɢ� ɜɵɛɪɚɧɵ� ɞɜɚ� ɜɢɞɚ� ɢɡɞɟɥɢɹ�� ©ɉɥɢɬɵ 
ɠɟɥɟɡɨɛɟɬɨɧɧɵɟ ɞɥɹ ɩɨɤɪɵɬɢɣ� ɝɨɪɨɞɫɤɢɯ� ɞɨɪɨɝª� ɦɚɪɤɚ� ɛɟɬɨɧɚ� Ɇ� ���� ɢ�
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©Ɍɪɨɬɭɚɪɧɚɹ� ɩɥɢɬɤɚª� ɦɚɪɤɚ� ɛɟɬɨɧɚ� Ɇ� ����� Ɉɛɴɟɤɬɨɦ� ɢɫɫɥɟɞɨɜɚɧɢɹ�� ɩɪɢ�
ɩɪɨɰɟɫɫɟ� ɩɪɨɢɡɜɨɞɫɬɜɚ� ɛɟɬɨɧɚ� ɛɵɥ� ɦɨɞɢɮɢɰɢɪɨɜɚɧɧɵɣ� ɝɚɥɶɜɚɧɢɱɟɫɤɢɣ�
ɲɥɚɦ�� 

ȼ�ɫɨɫɬɚɜɟ�ɛɟɬɨɧɚ��ɰɟɦɟɧɬ�± ɩɨɪɬɥɚɧɞɰɟɦɟɧɬ�ɐȿɆ�,������ɇ ɜ�ɪɚɡɧɨɦ�
ɤɨɥɢɱɟɫɬɜɟ�ɢɫɯɨɞɹ�ɢ�ɦɚɪɤɢ�ɛɟɬɨɧɚ��ȽɈɋɌ������-�������ɳɟɛɟɧɶ ɝɪɚɧɢɬɧɵɣ�
�ɦɚɪɤɚ� ����� ɮɪɚɤɰɢɢ� �� - ��� ɦɦ��� ɪɟɱɧɨɣ� ɩɟɫɨɤ� �ɦɨɞɭɥɶ� ɤɪɭɩɧɨɫɬɢ� ɩɟɫɤɚ�
������� ɜɨɞɚ� ɜ� ɪɚɡɥɢɱɧɨɦ� ɫɨɨɬɧɨɲɟɧɢɢ� ɜ� ɡɚɜɢɫɢɦɨɫɬɢ� ɨɬ� ɦɚɪɤɢ� ɛɟɬɨɧɚ� ɢ�
ɦɨɞɢɮɢɰɢɪɨɜɚɧɧɵɣ�ɝɚɥɶɜɚɧɢɱɟɫɤɢɣ ɲɥɚɦ��ɆȽɒ���ɤɨɬɨɪɵɣ�ɫɨɫɬɚɜɥɹɥ�����
ɦɚɫɫ��ɢ�����ɦɚɫɫ��ɨɬ�ɜɫɟɣ�ɦɚɫɫɵ�ɰɟɦɟɧɬɚ� ɪɢɫ��� 

ɂɫɩɵɬɚɧɢɹ� ɨɛɪɚɡɰɨɜ� ɩɪɨɜɨɞɢɥɢ ɜ ɫɨɨɬɜɟɬɫɬɜɢɢ� ɫ ȽɈɋɌ����-2010, 
28570-90, 18105-2010, 10180-����� � ɩɪɢ� ɨɩɪɟɞɟɥɟɧɢɢ� ɦɚɪɨɱɧɨɣ� ɩɪɨɱɧɨɫɬɢ�
ɛɟɬɨɧɚ��ɬɚɛɥɢɰɚ). 

Ɍɚɛɥɢɰɚ 
Ɋɟɡɭɥɶɬɚɬɵ ɢɫɩɵɬɚɧɢɣ ɛɟɬɨɧɧɵɯ ɫɦɟɫɟɣ 

 
ɇɚɢɦɟɧɨɜɚɧɢɟ 

         Ɇ��� ȽɈɋɌɆ��� Ɇ��� ȽɈɋɌɆ��� 

ɆȽɒ�� ɆȽɒ��� ɆȽɒ��� ɆȽɒ�� 
ɉɪɨɱɧɨɫɬɶ ��ɫɭɬ�Ɇɉɚ 27 28,9 29,45 �������0,1 ���������� ���������� 
ɉɪɨɱɧɨɫɬɶ ɩɨɫɥɟ ɌȼɈ� Ɇɉɚ 23 25,4 27 ���������� ���������� ���������� 
Ɉɫɚɞɤɚ ɤɨɧɭɫɚ� ɫɦ 5 4 5-9 ����� ����� 5-9 

  

 
Ɋɢɫ��� ɂɡɝɨɬɨɜɥɟɧɢɟ ɨɛɪɚɡɰɨɜ ɛɟɬɨɧɚ 

 
Ɋɟɡɭɥɶɬɚɬɵ�ɢɫɩɵɬɚɧɢɣ ɩɨɤɚɡɚɥɢ��ɱɬɨ�ɛɟɬɨɧ�ɫ�ɆȽɒ�ɫɬɚɧɨɜɢɬɫɹ�ɛɨɥɟɟ�

ɬɟɤɭɱɢɦ�ɢ�ɩɥɚɫɬɢɱɧɵɦ��ɩɨ�ɨɫɚɞɤɟ�ɤɨɧɭɫɚ�ɨɬɧɨɫɢɬɫɹ�ɤ�ɦɚɪɤɟ�ɉ���Ɉɛɪɚɡɰɵ��
ɩɨɥɭɱɟɧɧɵɟ� ɜ� ɪɟɡɭɥɶɬɚɬɟ� ɷɤɫɩɟɪɢɦɟɧɬɚ�� ɩɨɤɚɡɚɥɢ� ɩɪɨɱɧɨɫɬɶ��
ɫɨɨɬɜɟɬɫɬɜɭɸɳɭɸ�ȽɈɋɌɍ�� 
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Ɉɛɪɚɡɰɵ�ɛɟɬɨɧɚ�ɢɫɩɵɬɵɜɚɥɢ�ɫɨɝɥɚɫɧɨ�ȽɈɋɌɭ��������-�����©Ȼɟɬɨɧɵ� 
Ɇɟɬɨɞɵ� ɨɩɪɟɞɟɥɟɧɢɹ ɜɨɞɨɧɟɩɪɨɧɢɰɚɟɦɨɫɬɢª� ɢ� ȽɈɋɌɭ� ��060-2012 
©Ȼɟɬɨɧɵ��Ɇɟɬɨɞɵ�ɨɩɪɟɞɟɥɟɧɢɹ�ɦɨɪɨɡɨɫɬɨɣɤɨɫɬɢª� 

ɉɨɞ�ɜɨɡɞɟɣɫɬɜɢɟɦ�ɧɢɡɤɢɯ�ɬɟɦɩɟɪɚɬɭɪ�ɩɪɨɢɫɯɨɞɢɬ�ɪɚɡɪɭɲɟɧɢɟ�ɛɟɬɨɧɚ��
Ɉɫɧɨɜɧɨɣ� ɩɪɢɱɢɧɨɣ� ɷɬɨɝɨ� ɩɪɨɰɟɫɫɚ� ɹɜɥɹɟɬɫɹ� ɪɚɫɲɢɪɟɧɢɟ� ɜɨɞɵ� ɜ� ɩɨɪɚɯ�
ɦɚɬɟɪɢɚɥɚ� ɩɪɢ� ɡɚɦɟɪɡɚɧɢɢ�� ɉɨɤɚɡɚɬɟɥɢ� ɦɨɪɨɡɨɫɬɨɣɤɨɫɬɢ� ɛɟɬɨɧɚ� ɨɬɪɚɠɚɸɬ�
ɤɨɥɢɱɟɫɬɜɨ� ɰɢɤɥɨɜ� ɡɚɦɟɪɡɚɧɢɹ-ɨɬɬɚɢɜɚɧɢɹ�� ɜɵɞɟɪɠɢɜɚɟɦɵɟ� ɛɟɬɨɧɨɦ��
ɂɡɞɟɥɢɹ� ɜɵɞɟɪɠɚɥɢ� �� ɰɢɤɥɨɜ� ɢɫɩɵɬɚɧɢɣ� ɩɪɢ� ɦɢɧɢɦɚɥɶɧɨɣ� ɬɟɦɩɟɪɚɬɭɪɟ� -
200ɋ��ɱɬɨ�ɫɨɨɬɜɟɬɫɬɜɭɟɬ�ɦɚɪɤɟ�ɛɟɬɨɧɚ�ɩɨ�ɦɨɪɨɡɨɫɬɨɣɤɨɫɬɢ�)���� 

ɂɫɩɵɬɚɧɢɹ�ɜɨɞɨɧɟɩɪɨɧɢɰɚɟɦɨɫɬɢ�ɩɪɨɜɨɞɢɥɢ ɡɚ�ɩɟɪɢɨɞ����ɫɭɬɨɤ��ɩɪɢ�
ɩɪɢɥɨɠɟɧɢɢ�ɞɚɜɥɟɧɢɹ�ɜɨɞɵ�ɨɬ�����Ɇɉɚ�ɞɨ�����Ɇɉɚ��Ʉɨɧɬɪɨɥɶɧɵɟ�ɨɛɪɚɡɰɵ��
ɢɡɝɨɬɨɜɥɟɧɧɵɟ�ɢɡ�ɛɟɬɨɧɧɵɯ�ɫɦɟɫɟɣ�ɫ�ɞɨɛɚɜɤɨɣ�ɞɥɹ�ɛɟɬɨɧɨɜ�Ʉɪɚɬɚɫɨɥ�ɉɎɆ�
ɬɢɩ-����� ɜɵɞɟɪɠɚɥɢ� �� ɰɢɤɥɨɜ� ɢɫɩɵɬɚɧɢɹ�� ɱɬɨ� ɫɨɨɬɜɟɬɫɬɜɭɟɬ� ɦɚɪɤɟ� ɩɨ�
ɜɨɞɨɧɟɩɪɨɧɢɰɚɟɦɨɫɬɢ ɧɟ�ɦɟɧɟɟ:��� 

ɂɡ� ɜɵɲɟ� ɫɤɚɡɚɧɧɨɝɨ� ɦɨɠɧɨ� ɫɞɟɥɚɬɶ� ɜɵɜɨɞ�� ɱɬɨ� ɜɨɡɦɨɠɧɨ�
ɢɫɩɨɥɶɡɨɜɚɬɶ� ɨɬɯɨɞɵ� ɝɚɥɶɜɚɧɢɱɟɫɤɨɝɨ� ɩɪɨɢɡɜɨɞɫɬɜɚ� ɜ� ɜɢɞɟ� ɆȽɒ� ɜ�
ɛɟɬɨɧɧɵɯ�ɫɦɟɫɹɯ�ɜ�ɫɨɨɬɧɨɲɟɧɢɟ��-5% . 

 
Ʌɢɬɟɪɚɬɭɪɚ 

 
1. ɋɦɟɬɚɧɢɧ�� ɂ�ɋ�� Ʉɨɦɩɥɟɤɫɧɨɟ� ɢɫɫɥɟɞɨɜɚɧɢɟ� ɝɚɥɶɜɚɧɢɱɟɫɤɨɝɨ� ɲɥɚɦɚ�� ɚ�

ɬɚɤɠɟɭɫɬɚɧɨɜɥɟɧɢɟɜɨɡɦɨɠɧɨɫɬɢɟɝɨɢɫɩɨɥɶɡɨɜɚɧɢɹɞɥɹɩɨɥɭɱɟɧɢɹɨɛɴɟɦɧɨɨɤɪɚɲɟɧɧɨɣɬɪ
ɨɬɭɚɪɧɨɣ� ɩɥɢɬɤɢ� ɫ� ɬɪɟɛɭɟɦɵɦ� ɤɨɦɩɥɟɤɫɨɦ� ɰɜɟɬɨɜɵɯ� ɢ� ɮɢɡɢɤɨ-ɬɟɯɧɢɱɟɫɤɢɯ�
ɯɚɪɚɤɬɟɪɢɫɬɢɤ���ɂ�ɋ��ɋɦɟɬɚɧɢɧ�- Ʉɭɪɫɤ��ɄɗɆɌ�������- ɋ���-49. 

2. Ȼɟɥɤɢɧ�� Ⱥ�Ⱥ�� ɂɫɫɥɟɞɨɜɚɧɢɟ� ɜɨɡɦɨɠɧɨɫɬɢ ɩɟɪɟɪɚɛɨɬɤɢ� ɝɚɥɶɜɚɧɢɱɟɫɤɢɯ�
ɲɥɚɦɨɜ�ɩɭɬɟɦ�ɜɜɟɞɟɧɢɹ�ɢɯ� ɜ� ɫɬɪɨɢɬɟɥɶɧɵɟ�ɦɚɬɟɪɢɚɥɵ� ��Ⱥ�Ⱥ��Ȼɟɥɤɢɧ� ���ɋɬɭɞɟɧɱɟɫɤɢɣ�
ɮɨɪɭɦ�� ɷɥɟɤɬɪɨɧ� ɧɚɭɱɧ�� ɠɭɪɧ�� ������ ʋ� �������� 85/��
https://nauchforum.ru�MRXUQDO�VWXG�����������ɞɚɬɚ�ɨɛɪɚɳɟɧɢɹ������������� 

3. Ȼɚɠɟɧɨɜ�� ɘ�Ɇ�� ɉɪɢɦɟɧɟɧɢɟ� ɩɪɨɦɵɲɥɟɧɧɵɯ ɨɬɯɨɞɨɜ ɜ ɩɪɨɢɡɜɨɞɫɬɜɟ 
ɫɬɪɨɢɬɟɥɶɧɵɯ ɦɚɬɟɪɢɚɥɨɜ� �� ɘ�Ɇ�� Ȼɚɠɟɧɨɜ�� ɉ�Ɏ�� ɒɭɛɟɧɤɢɧ�� Ʌ�ɂ�� Ⱦɜɨɪɤɢɧ�� -
Ɇ��ɋɬɪɨɣɢɡɞɚɬ������- ��ɫ� 

4. ȼɥɢɹɧɢɟ ɦɨɞɢɮɢɤɚɰɢɢ ɧɚ ɬɨɤɫɢɱɧɨɫɬɶ ɫɨɪɛɰɢɨɧɧɵɯ ɦɚɬɟɪɢɚɥɨɜ� 
ɩɪɟɞɧɚɡɧɚɱɟɧɧɵɯ ɞɥɹ ɨɱɢɫɬɤɢ ɫɬɨɱɧɵ ɯɜɨɞ / ȿ�Ⱥ� Ɍɚɬɚɪɢɧɰɟɜɚ� ɂ�ȼ� Ⱦɨɥɛɧɹ� ȿ�Ⱥ� 
Ȼɭɯɚɪɨɜɚ� Ʌ�ɇ� Ɉɥɶɲɚɧɫɤɚɹ� ȿ�ɇ��Ʌɚɡɚɪɟɜɚ� ��ɗɤɨɥɨɝɢɱɟɫɤɚɹɯɢɦɢɹ������ʋ�������ɋ����-
146. 

5. Ⱦɨɥɛɧɹ��ɂ�ȼ��ɂɫɫɥɟɞɨɜɚɧɢɟ�ɩɪɨɰɟɫɫɚ�ɮɟɪɪɢɬɢɡɚɰɢɢ�ɝɚɥɶɜɚɧɢɱɟɫɤɨɝɨ�ɲɥɚɦɚ���
ɂ�ȼ�� Ⱦɨɥɛɧɹ�� ȿ�Ⱥ�� Ɍɚɬɚɪɢɧɰɟɜɚ�� Ʉ�ȼ�� Ʉɨɡɶɦɢɱ� ��� Ɍɚɬɢɳɟɜɫɤɢɟ� ɱɬɟɧɢɹ�� ɚɤɬɭɚɥɶɧɵɟ�
ɩɪɨɛɥɟɦɵ� ɧɚɭɤɢ ɢ� ɩɪɚɤɬɢɤɢ�� ȼ� �� ɬ�� Ɍ�� ��� Ⱥɤɬɭɚɥɶɧɵɟ� ɩɪɨɛɥɟɦɵ� ɷɤɨɥɨɝɢɢ� ɢ� ɨɯɪɚɧɵ�
ɨɤɪɭɠɚɸɳɟɣ� ɫɪɟɞɵ� ɦɚɬɟɪɢɚɥɵ� ;,,,� Ɇɟɠɞɭɧɚɪ�� ɧɚɭɱɧɨ-ɩɪɚɤɬɢɱɟɫɤɨɣ� ɤɨɧɮɟɪɟɧɰɢɢ��
Ɍɨɥɶɹɬɬɢ���-��ɚɩɪɟɥɹ����ɝ��± Ɍɨɥɶɹɬɬɢ��ȼɨɥɠɫɤɢɣ�ɭɧɢɜɟɪɫɢɬɟɬ�ɢɦɟɧɢ�ȼ�ɇ��Ɍɚɬɢɳɟɜɚ��
������ɋ�����-167. 
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Ⱥ�ɘ��Ʉɭɲɭ��Ʉ�ȼ��ɉɢɳɚɟɜɚ��Ⱥ�ɋ��Ɇɚɤɚɪɨɜɚ 
 

ɎȽȻɈɍ�ȼɉɈ�Ɋɨɫɫɢɣɫɤɢɣ�ɯɢɦɢɤɨ-ɬɟɯɧɨɥɨɝɢɱɟɫɤɢɣ�ɭɧɢɜɟɪɫɢɬɟɬ�ɢɦɟɧɢ 
Ⱦ�ɂ��Ɇɟɧɞɟɥɟɟɜɚ 

 
ɂɋɋɅȿȾɈȼȺɇɂȿ�ɗɎɎȿɄɌɂȼɇɈɋɌɂ�ɎɂɌɈɗɄɋɌɊȺɄɐɂɂ�

ɊɌɍɌɂ�ɂɁ�ɉɈɑȼ�ɊȺɋɌȿɇɂȿɆ�LEPIDIUM SATIVUM 
 

Ɋɚɡɜɢɬɢɟ� ɩɪɨɦɵɲɥɟɧɧɨɫɬɢ� ɧɟɪɚɡɪɵɜɧɨ� ɫɜɹɡɚɧɨ� ɫ� ɪɚɫɲɢɪɟɧɢɟɦ� ɢɫɩɨɥɶɡɨɜɚɧɢɹ�
ɯɢɦɢɱɟɫɤɢɯ� ɜɟɳɟɫɬɜ� >�@�� ɋɪɟɞɢ� ɩɪɨɦɵɲɥɟɧɧɵɯ ɬɨɤɫɢɤɚɧɬɨɜ� ɜɚɠɧɨɟ� ɦɟɫɬɨ� ɡɚɧɢɦɚɸɬ�
ɪɬɭɬɶ�ɢ�ɟɟ�ɫɨɟɞɢɧɟɧɢɹ��ȼ�ɭɫɥɨɜɢɹɯ�ɡɚɝɪɹɡɧɟɧɢɹ�ɪɬɭɬɶ�ɦɨɠɟɬ�ɧɚɤɚɩɥɢɜɚɬɶɫɹ�ɜ�ɜɟɪɯɧɢɯ�
ɝɨɪɢɡɨɧɬɚɯ� ɩɨɱɜɵ�� ɱɬɨ� ɩɪɢɜɨɞɢɬ� ɤ� ɩɨɫɬɟɩɟɧɧɨɦɭ� ɢɡɦɟɧɟɧɢɸ� ɯɢɦɢɱɟɫɤɨɝɨ� ɫɨɫɬɚɜɚ��
ɧɚɪɭɲɟɧɢɸ�ɟɞɢɧɫɬɜɚ�ɝɟɨɯɢɦɢɱɟɫɤɨɣ�ɫɪɟɞɵ�ɢ�ɭɜɟɥɢɱɟɧɢɸ�ɧɟɝɚɬɢɜɧɨɝɨ�ɜɨɡɞɟɣɫɬɜɢɹ�ɧɚ�
ɛɢɨɬɭ�� ȼ� ɤɚɱɟɫɬɜɟ� ɷɤɨɧɨɦɢɱɧɨɝɨ� ɦɟɬɨɞɚ� ɞɥɹ� ɪɟɲɟɧɢɹ� ɩɪɨɛɥɟɦɵ� ɡɚɝɪɹɡɧɟɧɢɹ� ɩɨɱɜ�
ɢɨɧɚɦɢ� ɪɬɭɬɢ� ɜ� ɪɚɛɨɬɟ� ɩɪɟɞɥɨɠɟɧɚ� ɮɢɬɨɷɤɫɬɪɚɤɰɢɹ�� ȿɫɬɟɫɬɜɟɧɧɚɹ� ɮɢɬɨɷɤɫɬɪɚɤɰɢɹ�
ɹɜɥɹɟɬɫɹ� ɦɟɞɥɟɧɧɨ� ɢɞɭɳɢɦ� ɩɪɨɰɟɫɫɨɦ�� ɩɨɷɬɨɦɭ� ɞɥɹ� ɭɫɤɨɪɟɧɢɹ� ɩɪɨɰɟɫɫɚ� ɢ� ɟɝɨ�
ɩɨɜɵɲɟɧɢɹ�ɷɮɮɟɤɬɢɜɧɨɫɬɢ�ɛɵɥɢ�ɢɫɩɨɥɶɡɨɜɚɧɵ�ɯɢɦɢɱɟɫɤɢɟ�ɞɨɛɚɜɤɢ. ȼ�ɩɪɟɞɫɬɚɜɥɟɧɧɨɣ�
ɫɬɚɬɶɟ� ɪɚɫɫɦɚɬɪɢɜɚɟɬɫɹ� ɷɮɮɟɤɬɢɜɧɨɫɬɶ� ɮɢɬɨɷɤɫɬɪɚɤɰɢɢ� ɪɬɭɬɢ� ɢɡ� ɩɨɱɜɵ� ɪɚɫɬɟɧɢɟɦ�
Lepidium sativum �ɤɪɟɫɫ-ɫɚɥɚɬ�ɲɢɪɨɤɨɥɢɫɬɧɵɣ� ɫ�ɢɫɩɨɥɶɡɨɜɚɧɢɟɦ ɯɢɦɢɱɟɫɤɢɯ�ɞɨɛɚɜɨɤ��
ɉɪɨɚɧɚɥɢɡɢɪɨɜɚɜ� ɩɪɨɞɟɥɚɧɧɵɟ� ɪɚɛɨɬɵ� ɡɚɪɭɛɟɠɧɵɯ� ɭɱɟɧɵɯ�� ɨɩɪɟɞɟɥɢɥɢ� ɧɚɢɛɨɥɟɟ�
ɩɨɞɯɨɞɹɳɢɟ� ɪɚɫɬɟɧɢɹ� ɞɥɹ� ɩɪɨɜɟɞɟɧɢɹ� ɮɢɬɨɷɤɫɬɪɚɤɰɢɢ� ± ɪɚɫɬɟɧɢɹ� ɢɡ� ɫɟɦɟɣɫɬɜɚ�
ɡɥɚɤɨɜɵɟ�ɢ�ɤɪɟɫɬɨɰɜɟɬɧɵɟ��ɉɨɷɬɨɦɭ�ɞɥɹ�ɩɪɨɜɟɞɟɧɢɹ�ɷɤɫɩɟɪɢɦɟɧɬɚ�ɛɵɥ�ɜɵɛɪɚɧ�ɤɪɟɫɫ-
ɫɚɥɚɬ�� ȼ� ɤɚɱɟɫɬɜɟ� ɯɢɦɢɱɟɫɤɢɯ� ɞɨɛɚɜɨɤ� ɢɫɩɨɥɶɡɨɜɚɧɵ ɩɪɟɩɚɪɚɬɵ� ɜ� ɨɫɧɨɜɟ� ɤɨɬɨɪɵɯ�
ɫɨɞɟɪɠɚɬɫɹ� ɝɢɛɛɟɪɟɥɥɨɜɵɟ� ɤɢɫɥɨɬɵ� ɞɥɹ� ɩɨɜɵɲɟɧɢɹ� ɭɫɬɨɣɱɢɜɨɫɬɢ� ɪɚɫɬɟɧɢɣ� ɜ�
ɫɬɪɟɫɫɨɜɵɯ� ɭɫɥɨɜɢɹɯ� ɦɨɧɨɷɬɚɧɨɥɚɦɢɧɧɚɹ� ɫɨɥɶ ɛɢɬɢɭɤɫɭɫɧɨɣ� ɤɢɫɥɨɬɵ�� ɬɢɨɫɭɥɶɮɚɬ�
ɧɚɬɪɢɹ�� ȼ� ɯɨɞɟ� ɪɚɛɨɬɵ� ɛɵɥ� ɩɪɨɜɟɞɟɧ� ɜɟɝɟɬɚɰɢɨɧɧɵɣ� ɷɤɫɩɟɪɢɦɟɧɬ�� ȼ� ɥɚɛɨɪɚɬɨɪɧɵɯ�
ɭɫɥɨɜɢɹɯ� ɜ� ɩɨɱɜɨɝɪɭɧɬ�� ɡɚɝɪɹɡɧɟɧɢɟ ɪɬɭɬɶɸ� ɤɨɬɨɪɨɝɨ� ɩɪɟɜɵɲɚɟɬ� ɩɪɟɞɟɥɶɧɨ�
ɞɨɩɭɫɬɢɦɵɟ� ɤɨɧɰɟɧɬɪɚɰɢɢ� ɪɬɭɬɢ� ɜ� ɩɨɱɜɟ� ɜ� �� ɪɚɡ�� ɜɵɫɚɠɢɜɚɥɢɫɶ� ɫɟɦɟɧɚ� Lepidium 
sativum�� ɧɚɛɥɸɞɚɥɢɫɶ� ɢ� ɡɚɩɢɫɵɜɚɥɢɫɶ� ɦɨɪɮɨɦɟɬɪɢɱɟɫɤɢɟ� ɢ� ɮɢɡɢɨɥɨɝɢɱɟɫɤɢɟ�
ɩɨɤɚɡɚɬɟɥɢ��ɉɨ�ɪɟɡɭɥɶɬɚɬɚɦ�ɷɤɫɩɟɪɢɦɟɧɬɚ�ɪɚɫɫɱɢɬɚɧɵ�ɤɨɷɮɮɢɰɢɟɧɬɵ�ɛɢɨɚɤɤɭɦɭɥɹɰɢɢ�
ɪɬɭɬɢ��ɚ�ɬɚɤɠɟ�ɫɨɫɬɚɜɥɟɧɵ�ɞɢɚɝɪɚɦɦɵ�ɤɨɷɮɮɢɰɢɟɧɬɨɜ�ɛɢɨɚɤɤɭɦɭɥɹɰɢɢ�ɪɬɭɬɢ� 

Ʉɥɸɱɟɜɵɟ� ɫɥɨɜɚ� ɮɢɬɨɷɤɫɬɪɚɤɰɢɹ�� ɫɜɟɪɯɚɤɤɭɦɭɥɹɰɢɹ�� ɬɪɚɧɫɥɨɤɚɰɢɹ�� ɨɱɢɫɬɤɚ�
ɩɨɱɜ�ɨɬ�ɪɬɭɬɢ��ɯɢɦɢɱɟɫɤɢɟ�ɞɨɛɚɜɤɢ� 

 
Ɋɬɭɬɶ�� ɚɤɤɭɦɭɥɢɪɭɸɳɚɹɫɹ� ɜ� ɩɨɱɜɟɧɧɨɦ� ɩɨɤɪɨɜɟ�� ɩɪɚɤɬɢɱɟɫɤɢ� ɧɟ�

ɩɨɞɜɟɪɝɚɟɬɫɹ� ɛɢɨɞɟɝɪɚɞɚɰɢɢ�� ɨɱɟɧɶ� ɦɟɞɥɟɧɧɨ� ɭɞɚɥɹɟɬɫɹ� ɩɪɢ�
ɜɵɳɟɥɚɱɢɜɚɧɢɢ�� ɜɨɞɧɨɣ� ɢ� ɜɟɬɪɨɜɨɣ� ɷɪɨɡɢɢ�� ɇɟɤɨɬɨɪɵɦɢ� ɢɡ� ɨɫɧɨɜɧɵɯ�
ɢɫɬɨɱɧɢɤɨɜ� ɩɪɹɦɨɝɨ� ɩɨɫɬɭɩɥɟɧɢɹ� ɪɬɭɬɢ� ɜ ɩɨɱɜɭ� ɹɜɥɹɸɬɫɹ� ɧɟɭɱɬɟɧɧɵɟ�
ɩɨɬɟɪɢ� ɩɪɟɞɩɪɢɹɬɢɣ� ɩɨ� ɜɵɩɭɫɤɭ� ɯɥɨɪɚ� ɢ ɤɚɭɫɬɢɱɟɫɤɨɣ� ɫɨɞɵ�� ɤɨɬɨɪɵɟ�
ɩɨɫɬɭɩɚɸɬ� ɧɟɩɨɫɪɟɞɫɬɜɟɧɧɨ� ɜ ɩɨɱɜɭ� ɧɚ� ɬɟɪɪɢɬɨɪɢɢ� ɢɥɢ� ɜɛɥɢɡɢ�
ɩɪɨɢɡɜɨɞɫɬɜɟɧɧɵɯ� ɩɪɟɞɩɪɢɹɬɢɣ� ɩɪɟɞɩɪɢɹɬɢɣ� ɰɜɟɬɧɨɣ� ɦɟɬɚɥɥɭɪɝɢɢ��
ɩɨɩɚɞɚɧɢɟ� ɪɬɭɬɢ� ɜ� ɩɨɱɜɭ� ɩɪɢ� ɢɫɩɨɥɶɡɨɜɚɧɢɢ� ɫɬɨɱɧɵɯ� ɜɨɞ� ɜ� ɰɟɥɹɯ�
ɨɪɨɲɟɧɢɹ� ɢ� ɪɚɡɪɚɛɨɬɤɨɣ� ɦɟɫɬɨɪɨɠɞɟɧɢɣ� ɪɬɭɬɢ� >�@� Ʉ� ɩɪɢɦɟɪɭ�� ɧɚ�
ɬɟɪɪɢɬɨɪɢɢ� ɛɵɜɲɟɝɨ� ɯɢɦɢɱɟɫɤɨɝɨ� ɩɪɟɞɩɪɢɹɬɢɹ� ©ɍɫɨɥɶɟɯɢɦɩɪɨɦª�
ɨɛɧɚɪɭɠɟɧɵ� ɜɵɫɨɤɢɟ� ɤɨɧɰɟɧɬɪɚɰɢɢ� ɪɬɭɬɢ� �ɜ� ɱɚɫɬɧɨɫɬɢ�� ɨɤɨɥɨ� ɰɟɯɚ�
ɪɬɭɬɧɨɝɨ� ɷɥɟɤɬɪɨɥɢɡɚ��� ɇɟ� ɦɟɧɶɲɟ� ɨɩɚɫɧɨɫɬɢ� ɩɪɟɞɫɬɚɜɥɹɟɬ�
ɲɥɚɦɨɯɪɚɧɢɥɢɳɟ�� ɝɞɟ� ɧɚɯɨɞɢɬɫɹ� ɟɳɟ� ɨɤɨɥɨ� ���� ɬɨɧɧ� ɪɬɭɬɶɫɨɞɟɪɠɚɳɢɯ�
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ɨɬɯɨɞɨɜ�� ɉɪɨɚɧɚɥɢɡɢɪɨɜɚɜ� ɤɨɧɰɟɧɬɪɚɰɢɢ� ɦɟɬɚɥɥɢɱɟɫɤɨɣ� ɪɬɭɬɢ� ɜ� ɩɨɱɜɟ��
ɨɬɨɛɪɚɧɧɨɣ� ɫ� ɬɟɪɪɢɬɨɪɢɢ� ©ɍɫɨɥɶɟɯɢɦɩɪɨɦª�� ɩɪɟɜɵɲɟɧɢɟ� ɤɨɧɰɟɧɬɪɚɰɢɢ�
ɦɟɬɚɥɥɢɱɟɫɤɨɣ�ɪɬɭɬɢ�ɜ�ɩɨɱɜɟ�ɛɨɥɟɟ��ɱɟɦ�ɜ�����ɪɚɡ� 

ȼ� ɧɚɫɬɨɹɳɟɟ� ɜɪɟɦɹ� ɩɪɢɨɪɢɬɟɬ� ɩɨ� ɷɤɨɥɨɝɨ-ɷɤɨɧɨɦɢɱɟɫɤɨɣ�
ɷɮɮɟɤɬɢɜɧɨɫɬɢ�ɩɪɢɡɧɚɟɬɫɹ�ɡɚ�ɦɟɬɨɞɨɦ�ɮɢɬɨɪɟɦɟɞɢɚɰɢɢ�>�@�± ɬɟɯɧɨɥɨɝɢɟɣ�
ɨɱɢɫɬɤɢ� ɩɨɱɜ� ɢ� ɩɪɨɦɵɲɥɟɧɧɵɯ� ɫɬɨɱɧɵɯ� ɜɨɞ� ɫ� ɩɨɦɨɳɶɸ� ɟɫɬɟɫɬɜɟɧɧɵɯ� ɢ�
ɝɟɧɟɬɢɱɟɫɤɢ� ɢɡɦɟɧɟɧɧɵɯ� ɪɚɫɬɟɧɢɣ� ɇɚ� ɨɫɧɨɜɟ� ɫɜɨɣɫɬɜɚ� ɪɚɫɬɟɧɢɣ� ɤ�
ɝɢɩɟɪɚɤɤɭɦɭɥɹɰɢɢ�ɦɟɬɚɥɥɨɜ� ɪɚɡɪɚɛɚɬɵɜɚɟɬɫɹ� ɬɟɯɧɨɥɨɝɢɹ�ɮɢɬɨɷɤɫɬɪɚɤɰɢɢ�
± ɢɧɬɟɧɫɢɜɧɨɟ�ɩɨɝɥɨɳɟɧɢɟ�ɦɟɬɚɥɥɨɜ�ɤɨɪɧɹɦɢ�ɪɚɫɬɟɧɢɣ�ɢ�ɢɯ�ɬɪɚɧɫɥɨɤɚɰɢɹ�
ɜ� ɧɚɞɡɟɦɧɵɟ� ɨɪɝɚɧɵ� ɫ� ɩɨɫɥɟɞɭɸɳɟɣ� ɩɟɪɟɪɚɛɨɬɤɨɣ� ɩɨɝɥɨɳɚɟɦɨɣ� ɦɚɫɫɵ��
ɒɢɪɨɤɨɟ� ɪɚɫɩɪɨɫɬɪɚɧɟɧɢɟ� ɩɨɥɭɱɢɥɚ� ɫɬɪɚɬɟɝɢɹ� ɮɢɬɨɷɤɫɬɪɚɤɰɢɢ�� ɩɪɢ�
ɤɨɬɨɪɨɣ�ɢɫɩɨɥɶɡɭɸɬɫɹ�ɪɚɡɥɢɱɧɵɟ�ɯɢɦɢɱɟɫɤɢɟ�ɞɨɛɚɜɤɢ [4]. 

Ⱦɥɹ� ɩɨɜɵɲɟɧɢɹ� ɭɫɬɨɣɱɢɜɨɫɬɢ� ɪɚɫɬɟɧɢɣ� ɜ� ɫɬɪɟɫɫɨɜɵɯ� ɭɫɥɨɜɢɹɯ� ɜ�
ɩɨɱɜɨɝɪɭɧɬ� ɞɨɛɚɜɥɹɥɢɫɶ� ɩɪɟɩɚɪɚɬɵ� Ʉɨɪɧɟɜɢɧ� �IAA�� ɢ� Ɂɚɜɹɡɶ� �GA). Fe-
ɯɟɥɚɬ� ɛɵɥ� ɩɪɟɞɥɨɠɟɧ� ɤ� ɢɫɩɨɥɶɡɨɜɚɧɢɸ� ɤɚɤ� ɩɪɟɩɚɪɚɬ�� ɩɪɟɩɹɬɫɬɜɭɸɳɢɣ� ɤ�
ɡɚɪɚɠɟɧɢɸ� ɪɚɫɬɟɧɢɣ� ɯɥɨɪɨɡɨɦ� ɢ� ɭɱɚɫɬɜɭɸɳɢɣ� ɜ� ɮɢɤɫɚɰɢɢ� ɚɡɨɬɚ��
Ɇɨɧɨɷɬɚɧɨɥɚɦɢɧɧɚɹ� ɫɨɥɶ� ɛɢɬɢɭɤɫɭɫɧɨɣ� ɤɢɫɥɨɬɵ� �ɆɗȻɌȺ�� ɫɩɨɫɨɛɫɬɜɭɟɬ�
ɭɫɢɥɟɧɢɸ� ɩɨɝɥɨɳɟɧɢɹ� ɢɨɧɨɜ� ɪɬɭɬɢ� ɪɚɫɬɟɧɢɹɦɢ� ɢ� ɩɨɜɵɲɟɧɢɸ�
ɷɮɮɟɤɬɢɜɧɨɫɬɢ� ɩɪɨɰɟɫɫɚ� ɢɡɜɥɟɱɟɧɢɹ� ɪɬɭɬɢ� ɢɡ� ɩɨɱɜɵ� >�@� ɗɮɮɟɤɬɢɜɧɨɫɬɶ�
ɞɟɣɫɬɜɢɹ�ɬɢɨɫɭɥɶɮɚɬɚ�ɧɚɬɪɢɹ�ɨɛɭɫɥɨɜɥɟɧɚ�ɜɵɫɨɤɢɦ�ɯɢɦɢɱɟɫɤɢɦ�ɫɪɨɞɫɬɜɨɦ�
ɪɬɭɬɢ� ɤ� ɚɬɨɦɭ� ɫɟɪɵ� ɢ� ɨɛɪɚɡɨɜɚɧɢɟɦ� ɫɟɥɟɤɬɢɜɧɵɯ� ɤɨɦɩɥɟɤɫɧɵɯ�
ɪɚɫɬɜɨɪɢɦɵɯ�ɫɨɟɞɢɧɟɧɢɣ�([Me(S2O3)]2-)[6]. 

ȼ� ɩɪɟɞɫɬɚɜɥɟɧɧɨɣ� ɪɚɛɨɬɟ� ɛɵɥ� ɩɪɨɜɟɞɺɧ� ɜɟɝɟɬɚɰɢɨɧɧɵɣ� ɨɩɵɬ�� ȼ�
ɥɚɛɨɪɚɬɨɪɧɵɯ� ɭɫɥɨɜɢɹɯ� ɜ� ɩɨɱɜɨɝɪɭɧɬ�� ɡɚɝɪɹɡɧɟɧɧɵɣ� ɪɟɚɤɬɢɜɨɦ� ɧɢɬɪɚɬ�
ɪɬɭɬɢ� ɧɚ� ɭɪɨɜɧɟ� �� ɉȾɄ�� ɜɵɫɚɠɢɜɚɥɢɫɶ� ɫɟɦɟɧɚ� ɤɪɟɫɫ-ɫɚɥɚɬɚ�
ɲɢɪɨɤɨɥɢɫɬɧɨɝɨ�� ɧɚɛɥɸɞɚɥɢɫɶ� ɢ� ɡɚɩɢɫɵɜɚɥɢɫɶ� ɦɨɪɮɨɦɟɬɪɢɱɟɫɤɢɟ� ɢ�
ɮɢɡɢɨɥɨɝɢɱɟɫɤɢɟ� ɩɨɤɚɡɚɬɟɥɢ�� ɉɨ� ɢɫɬɟɱɟɧɢɢ� ɜɟɝɟɬɚɰɢɨɧɧɨɝɨ� ɩɟɪɢɨɞɚ�
ɪɚɫɬɟɧɢɹ� ɜɵɤɚɩɵɜɚɥɢɫɶ�� ɜɡɜɟɲɢɜɚɥɚɫɶ� ɦɚɫɫɚ� ɪɚɫɬɟɧɢɣ� ɢ� ɨɰɟɧɢɜɚɥɫɹ� ɢɯ�
ɜɧɟɲɧɢɣ�ɜɢɞ� ȼɵɫɭɲɟɧɧɵɟ�ɪɚɫɬɟɧɢɹ�ɢ�ɩɨɱɜɨɝɪɭɧɬ�ɨɬɩɪɚɜɥɹɥɢɫɶ�ɜ ɧɚɭɱɧɨ-
ɢɫɫɥɟɞɨɜɚɬɟɥɶɫɤɢɣ� ɰɟɧɬɪ� ©Ʉɭɪɱɚɬɨɜɫɤɢɣ� ɢɧɫɬɢɬɭɬª� ± ɂɊȿȺ� ɞɥɹ� ɚɧɚɥɢɡɚ�
ɤɨɧɰɟɧɬɪɚɰɢɣ� ɢɨɧɨɜ� ɪɬɭɬɢ� ɜ� ɩɨɱɜɨɝɪɭɧɬɟ�� ɤɨɪɧɹɯ� ɢ� ɩɨɛɟɝɚɯ� ɪɚɫɬɟɧɢɣ��
ɉɨɫɥɟ� ɩɪɨɜɟɞɺɧɧɨɝɨ� ɷɤɫɩɟɪɢɦɟɧɬɚ� ɪɚɫɬɟɧɢɹ� ɫɠɢɝɚɸɬɫɹ�� ɚ� ɲɥɚɦ�
ɡɚɯɨɪɚɧɢɜɚɟɬɫɹ�ɜ�ɝɟɪɦɟɬɢɱɧɵɟ�ɤɨɧɬɟɣɧɟɪɵ� 

ɉɨ� ɪɟɡɭɥɶɬɚɬɚɦ ɩɪɨɜɟɞɺɧɧɨɝɨ� ɷɤɫɩɟɪɢɦɟɧɬɚ� ɛɵɥ� ɫɨɫɬɚɜɥɟɧ� ɝɪɚɮɢɤ��
ɩɨɤɚɡɵɜɚɸɳɢɣ� ɪɨɫɬ� ɤɪɟɫɫ-ɫɚɥɚɬɚ� ɲɢɪɨɤɨɥɢɫɬɧɨɝɨ� ɩɪɢ� ɡɚɝɪɹɡɧɟɧɢɢ�
ɩɨɱɜɨɝɪɭɧɬɚ� ɪɬɭɬɶɸ� ɧɚ� ɭɪɨɜɧɟ�� ɩɪɟɜɵɲɚɸɳɟɣ� ɉȾɄ� ɪɬɭɬɢ� ɜ� ɩɨɱɜɟ� �����
ɦɝ�ɤɝ�>�@��ɜ���ɪɚɡ��ɪɢɫ����� ɉɨ�ɝɪɚɮɢɤɭ�ɜɢɞɧɨ��ɱɬɨ�ɧɚɢɥɭɱɲɢɟ�ɪɟɡɭɥɶɬɚɬɵ�ɩɨ�
ɪɨɫɬɭ ɪɚɫɬɟɧɢɣ�ɩɪɢ�ɞɨɛɚɜɥɟɧɢɢ�ɆɗȻɌȺ��Ɋɨɫɬ�ɪɚɫɬɟɧɢɣ�ɩɨɱɬɢ�ɪɚɜɧɨɦɟɪɧɨ�
ɩɪɨɞɨɥɠɚɥɫɹ� ɧɚ� ɩɪɨɬɹɠɟɧɢɢ� ɜɫɟɝɨ� ɜɟɝɟɬɚɰɢɨɧɧɨɝɨ� ɨɩɵɬɚ� ɇɟɛɨɥɶɲɨɣ�
ɫɤɚɱɨɤ� ɪɨɫɬɚ� ɡɚɦɟɬɟɧ� ɩɪɢ� ɞɨɛɚɜɥɟɧɢɢ� ɩɪɟɩɚɪɚɬɨɜ�ɆɗȻɌȺ� ɢ� Ɍɢɨɫɭɥɶɮɚɬ�
ɧɚɬɪɢɹ� ɜ� ɩɟɪɢɨɞ� ɫ� ��� ɩɨ� ��� ɞɧɢ� �ɜ� ɷɬɢ� ɞɧɢ� ɜ� ɪɚɫɬɟɧɢɹ� ɞɨɛɚɜɥɹɥɢɫɶ�
ɩɪɟɩɚɪɚɬɵ���ɇɚɢɯɭɞɲɢɣ�ɪɟɡɭɥɶɬɚɬ�ɢɦɟɟɬɫɹ�ɭ�ɪɚɫɬɟɧɢɣ��ɜ�ɝɪɭɧɬ�ɤ�ɤɨɬɨɪɵɦ�
ɞɨɛɚɜɥɹɥɫɹ�Ɍɢɨɫɭɥɶɮɚɬ�ɧɚɬɪɢɹ�ɫ�ɝɨɪɦɨɧɚɦɢ�ɜ�ɤɨɦɩɥɟɤɫɟ�ɫ�)H-ɯɟɥɚɬ� 
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Ɋɢɫ�����Ƚɪɚɮɢɤ�ɡɚɜɢɫɢɦɨɫɬɢ�ɪɨɫɬɚ�ɤɪɟɫɫ-ɫɚɥɚɬɚ�ɲɢɪɨɤɨɥɢɫɬɧɨɝɨ�ɨɬɜɪɟɦɟɧɢ 
 
ȼ� ɬɚɛɥɢɰɟ�ɩɪɟɞɫɬɚɜɥɟɧɵ� ɫɜɨɞɧɵɟ�ɦɨɪɮɨɥɨɝɢɱɟɫɤɢɟ� ɯɚɪɚɤɬɟɪɢɫɬɢɤɢ�

ɤɪɟɫɫ-ɫɚɥɚɬɚ�ɲɢɪɨɤɨɥɢɫɬɧɨɝɨ��Ɉɩɢɫɚɧ�ɬɭɪɝɨɪ�ɩɨɛɟɝɨɜ��ɢɯ�ɪɨɫɬ�ɢ�ɥɢɫɬɨɜɵɟ�
ɩɥɚɫɬɢɧɵ��ɭɤɚɡɚɧɵ�ɩɪɢɡɧɚɤɢ�ɯɥɨɪɨɡɚ� ɉɨ�ɞɚɧɧɵɦ�ɬɚɛɥɢɰɵ ɦɨɠɧɨ�ɫɞɟɥɚɬɶ�
ɜɵɜɨɞ��ɱɬɨ�ɧɚɢɥɭɱɲɟɟ�ɜɥɢɹɧɢɟ�ɧɚ�ɪɚɫɬɟɧɢɹ�ɩɪɨɢɡɜɟɥɢ�ɞɨɛɚɜɤɢ�ɆɗȻɌȺ�ɢ�
ɆɗȻɌȺ�ɜ�ɤɨɦɩɥɟɤɫɟ�ɫ�ɝɨɪɦɨɧɚɦɢ�ɢ�ɫ Fe-ɯɟɥɚɬɨɦ� 

Ɍɚɛɥɢɰɚ 
Ɇɨɪɮɨɥɨɝɢɱɟɫɤɢɟ�ɯɚɪɚɤɬɟɪɢɫɬɢɤɢ�ɤɪɟɫɫ-ɫɚɥɚɬɚ�ɲɢɪɨɤɨɥɢɫɬɧɨɝɨ 

ɉɪɟɩɚɪɚɬɵ Ɍɭɪɝɨɪ�
ɩɨɛɟɝɨɜ Ɋɨɫɬ�ɩɨɛɟɝɨɜ ɉɪɢɡɧɚɤɢ�

ɯɥɨɪɨɡɚ 
Ʌɢɫɬɨɜɵɟ�
ɩɥɚɫɬɢɧɵ 

Ʉɨɧɬɪɨɥɶ�+J ɫɪɟɞɧɢɣ 
ɧɟɡɧɚɱɢɬɟɥɶɧɨɟ�

ɭɝɧɟɬɟɧɢɟ 
ɟɫɬɶ ɩɨɠɟɥɬɟɜɲɢɟ 

ɏɨɥɨɫɬɚɹ ɜɵɫɨɤɢɣ ɧɟɬ�ɭɝɧɟɬɟɧɢɹ ɟɫɬɶ ɛɥɟɞɧɨ-ɡɟɥɟɧɵɟ 
ɆɗȻɌȺ ɜɵɫɨɤɢɣ ɧɟɬ�ɭɝɧɟɬɟɧɢɹ ɧɟɬ ɡɟɥɟɧɵɟ 

ɆɗȻɌȺ���*$���,$$��
Fe-ɯɟɥɚɬ 

ɜɵɫɨɤɢɣ ɧɟɬ�ɭɝɧɟɬɟɧɢɹ ɧɟɬ ɡɟɥɟɧɵɟ 

Ɍɢɨɫɭɥɶɮɚɬ�ɧɚɬɪɢɹ ɧɢɡɤɢɣ ɫɪɟɞɧɟɟ�ɭɝɧɟɬɟɧɢɟ ɟɫɬɶ ɩɨɠɟɥɬɟɜɲɢɟ 
Ɍɢɨɫɭɥɶɮɚɬ�ɧɚɬɪɢɹ���
GA + IAA + Fe-ɯɟɥɚɬ 

ɫɪɟɞɧɢɣ 
ɧɟɡɧɚɱɢɬɟɥɶɧɨɟ�

ɭɝɧɟɬɟɧɢɟ 
ɟɫɬɶ ɩɨɠɟɥɬɟɜɲɢɟ 

 
ɉɨ� ɪɟɡɭɥɶɬɚɬɚɦ� ɷɤɫɩɟɪɢɦɟɧɬɚ� ɪɚɫɫɱɢɬɚɧɵ� ɤɨɷɮɮɢɰɢɟɧɬɵ�

ɛɢɨɚɤɤɭɦɭɥɹɰɢɢ� ɪɬɭɬɢ� ɢ� ɫɨɫɬɚɜɥɟɧɚ� ɞɢɚɝɪɚɦɦɚ� ɩɪɢ� ɡɚɝɪɹɡɧɟɧɢɢ�
ɩɨɱɜɨɝɪɭɧɬɚ� ɪɬɭɬɶɸ� ɧɚ� ɭɪɨɜɧɟ�� ɩɪɟɜɵɲɚɸɳɟɦ� ɉȾɄ� ɜ� �� ɪɚɡ��
ɩɪɟɞɫɬɚɜɥɟɧɧɚɹ�ɧɚ�ɪɢɫɭɧɤɟ���  

ȼɟɪɯɧɹɹ� ɱɚɫɬɶ� ɞɢɚɝɪɚɦɦɵ� ɩɪɟɞɫɬɚɜɥɹɟɬ� ɤɨɷɮɮɢɰɢɟɧɬɵ�
ɛɢɨɚɤɤɭɦɭɥɹɰɢɢ�ɪɬɭɬɢ�ɜ�ɧɚɞɡɟɦɧɨɣ�ɱɚɫɬɢ�ɤɪɟɫɫ-ɫɚɥɚɬɚ�ɲɢɪɨɤɨɥɢɫɬɧɨɝɨ��ɚ�
ɧɢɠɧɹɹ� ɱɚɫɬɶ� ± ɜ� ɤɨɪɧɟɜɨɣ� ɱɚɫɬɢ�� ɇɚɢɛɨɥɶɲɢɣ� ɤɨɷɮɮɢɰɢɟɧɬ�
ɛɢɨɚɤɤɭɦɭɥɹɰɢɢ� ɭ� ɪɚɫɬɟɧɢɣ�� ɜ� ɤɨɬɨɪɵɟ� ɞɨɛɚɜɥɹɥɫɹ� ɩɪɟɩɚɪɚɬ� ɆɗȻɌȺ� ɢ�
ɤɨɦɩɥɟɤɫ�ɆɗȻɌȺ�ɫ�Ʉɨɪɧɟɜɢɧɨɦ��Ɂɚɜɹɡɶɸ�ɢ Fe-ɯɟɥɚɬɨɦ��ɗɬɨ�ɨɡɧɚɱɚɟɬ��ɱɬɨ�
ɩɪɨɰɟɫɫ� ɮɢɬɨɷɤɫɬɪɚɤɰɢɢ� ɢɞɟɬ� ɥɭɱɲɟ� ɩɪɢ� ɞɨɛɚɜɥɟɧɢɢ� ɆɗȻɌȺ� ɤɚɤ�
ɫɚɦɨɫɬɨɹɬɟɥɶɧɨɝɨ�ɩɪɟɩɚɪɚɬɚ��ɬɚɤ�ɢ�ɜ�ɤɨɦɩɥɟɤɫɟ�ɫ�Ʉɨɪɧɟɜɢɧɨɦ�ɢ�Ɂɚɜɹɡɶɸ�  
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Ɋɢɫ���� Ⱦɢɚɝɪɚɦɦɚ�ɤɨɷɮɮɢɰɢɟɧɬɨɜ�ɛɢɨɚɤɤɭɦɭɥɹɰɢɢ�ɪɬɭɬɢ 

 
Ɍɚɤɠɟ� ɛɵɥ� ɪɚɫɫɱɢɬɚɧ� ɤɨɷɮɮɢɰɢɟɧɬ� ɬɪɚɧɫɥɨɤɚɰɢɢ�� ɩɨɤɚɡɵɜɚɸɳɢɣ�

ɨɬɧɨɲɟɧɢɟ� ɫɨɞɟɪɠɚɧɢɹ� ɪɬɭɬɢ� ɜ� ɩɨɛɟɝɚɯ� ɤ� ɫɨɞɟɪɠɚɧɢɸ� ɪɬɭɬɢ� ɜ� ɤɨɪɧɹɯ��
ɋɚɦɵɣ� ɜɵɫɨɤɢɣ� ɤɨɷɮɮɢɰɢɟɧɬ� ɬɪɚɧɫɥɨɤɚɰɢɢ�ɢɦɟɸɬ� ɪɚɫɬɟɧɢɹ�� ɜ� ɝɨɪɲɤɢ� ɤ�
ɤɨɬɨɪɵɦ�ɞɨɛɚɜɥɹɥɫɹ�Ɍɢɨɫɭɥɶɮɚɬ�ɧɚɬɪɢɹ��ɨɧ�ɪɚɜɟɧ����� 

Ɋɚɛɨɬɚ�ɜɵɩɨɥɧɟɧɚ�ɩɪɢ�ɮɢɧɚɧɫɨɜɨɣ�ɩɨɞɞɟɪɠɤɟ�ɊɎɎɂ��ɩɪɨɟɤɬ���±29±
24212). 

 
Ʌɢɬɟɪɚɬɭɪɚ 

 
1. ɇɚɭɦɨɜɚ�Ⱥ�Ⱦ��ɗɤɨɬɨɤɫɢɤɚɧɬɵ��ɯɚɪɚɤɬɟɪɢɫɬɢɤɚ�ɢ�ɜɨɡɞɟɣɫɬɜɢɟ��ɋɚɪɚɬɨɜ��������

ɋ����� 
2. Ɋɨɦɚɧɨɜ�Ⱥ�ȼ���ɂɝɧɚɬɶɟɜɚ�ɘ�ɋ���Ɇɨɪɨɡɨɜɚ�Ɉ�Ⱥ. Ɋɬɭɬɧɨɟ�ɡɚɝɪɹɡɧɟɧɢɟ�ɜ Ɋɨɫɫɢɢ��

ɩɪɨɛɥɟɦɵ�ɢ�ɪɟɤɨɦɟɧɞɚɰɢɢ��Ɇ���Ɋɨɫɫɢɹ��������± ����ɫ� 
3. Ⱦɚɧɢɥɨɜ�Ɇ�Ⱥ��Ɏɢɬɨɪɟɦɟɞɢɚɰɢɹ� ɤɚɤ� ɫɨɜɪɟɦɟɧɧɵɣ�ɦɟɬɨɞ� ɨɱɢɫɬɤɢ�ɩɨɱɜ� �� Ɍɟɡ��

Ⱦɧɢ�ɫɬɭɞɟɧɱɟɫɤɨɣ�ɧɚɭɤɢ��Ɇɨɫɤɜɚ����±���ɦɚɪɬɚ������ɝ��± Ɇɨɫɤɜɚ��������± ɋ����-80. 
4. ȿ�ɇ�� ȿɥɢɡɚɪɶɟɜɚ�� ɘ�Ⱥ�� əɧɛɚɟɜ�� Ⱥ�ɘ�� Ʉɭɥɚɝɢɧ�� Ɉɫɨɛɟɧɧɨɫɬɢ� ɜɵɛɨɪɚ�

ɮɢɬɨɪɟɦɟɞɢɚɰɢɨɧɧɵɯ� ɬɟɯɧɨɥɨɝɢɣ� ɨɱɢɫɬɤɢ� ɩɨɱɜ� ɢ� ɫɬɨɱɧɵɯ� ɜɨɞ� ɨɬ� ɢɨɧɨɜ� ɬɹɠɟɥɵɯ�
ɦɟɬɚɥɥɨɜ����ɗɤɨɥɨɝɢɱɟɫɤɢɟ�ɩɪɨɛɥɟɦɵ�ɢ�ɩɪɢɪɨɞɨɩɨɥɶɡɨɜɚɧɢɟ��± ɍɞɦɭɪɬɢɹ��ɍɞɦɭɪɬɫɤɢɣ�
ɭɧɢɜɟɪɫɢɬɟɬ��������- Ɍ������ɜɵɩ�����± ɫ���-19. 

5. Ɇɚɥɶɱɢɤ�Ⱥ�Ƚ��Ɉɫɧɨɜɵ�ɬɨɤɫɢɤɨɥɨɝɢɢ��Ʌɚɛɨɪɚɬɨɪɧɵɣ�ɩɪɚɤɬɢɤɭɦ��ɦɟɬɨɞɢɱɟɫɤɢɟ�
ɭɤɚɡɚɧɢɹ� ɞɥɹ� ɜɵɩɨɥɧɟɧɢɹ� ɥɚɛɨɪɚɬɨɪɧɵɯ� ɪɚɛɨɬ� ɩɨ� ɤɭɪɫɭ� ©Ɉɫɧɨɜɵ ɬɨɤɫɢɤɨɥɨɝɢɢª� ɞɥɹ�
ɫɬɭɞɟɧɬɨɜ� ,� ɤɭɪɫɚ� ɧɚɩɪɚɜɥɟɧɢɹ� ��������� ©Ɍɟɯɧɨɫɮɟɪɧɚɹ� ɛɟɡɨɩɚɫɧɨɫɬɶª� �� ɫɨɫɬ��� Ⱥ�Ƚ��
Ɇɚɥɶɱɢɤ�� ɘɪɝɢɧɫɤɢɣ� ɬɟɯɧɨɥɨɝɢɱɟɫɤɢɣ� ɢɧɫɬɢɬɭɬ�� ± ɘɪɝɚ�� Ɍɢɩɨɝɪɚɮɢɹ� ɈɈɈ�
©Ɇɟɞɢɚɫɮɟɪɚª��������± ���ɫ� 

6. Moreno F. N., Anderson C. W. N., Stewart R. B., Robinson B. H. Phytoremediation 
of mercury-contaminated mine tailings by induced plant-mercury accumulation. // Environ. 
Practice. 2004. 6 (2), 165±175 

7. Ƚɇ�����������-���ɉȾɄ�ɜɪɟɞɧɵɯ�ɜɟɳɟɫɬɜ�ɜ�ɜɨɡɞɭɯɟ�ɪɚɛɨɱɟɣ�ɡɨɧɵ� 
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Ⱥ�Ɂ��Ɇɢɧɞɭɛɚɟɜ�1��ɗ�ȼ��Ȼɚɛɵɧɢɧ�2��Ƀ�Ⱥ��Ⱥɤɨɫɚɯ�3 

 
1ɂɧɫɬɢɬɭɬ ɷɧɟɪɝɟɬɢɤɢ ɢ ɩɟɪɫɩɟɤɬɢɜɧɵɯ ɬɟɯɧɨɥɨɝɢɣ  

Ɏɂɐ Ʉɚɡɚɧɫɤɨɝɨ ɧɚɭɱɧɨɝɨ ɰɟɧɬɪɚ ɊȺɇ�� 
2 Ɍɚɬɚɪɫɤɢɣ�ɇɂɂȺɏɉ�Ɏɂɐ�Ʉɚɡɇɐ�ɊȺɇ 

3 ȽȺɈɍ�ȼɉɈ�Ʉɚɡɚɧɫɤɢɣ��ɉɪɢɜɨɥɠɫɤɢɣ��ɮɟɞɟɪɚɥɶɧɵɣ�ɭɧɢɜɟɪɫɢɬɟɬ 

 

ɂɋɋɅȿȾɈȼȺɇɂȿ�ɎɂɅɈȽȿɇȿɌɂɑȿɋɄɈȽɈ�ɊɈȾɋɌȼȺ�ȽɊɂȻȺ 
ASPERGILLUS NIGER ȺɆ� 

 
ȼ�ɧɚɲɢɯ�ɪɚɛɨɬɚɯ� ɜɩɟɪɜɵɟ� ɜɵɞɟɥɟɧɚ� ɤɭɥɶɬɭɪɚ�Aspergillus niger ȺɆ��� ɪɚɫɬɭɳɚɹ� ɜ�

ɩɪɢɫɭɬɫɬɜɢɢ� ɛɟɥɨɝɨ� ɮɨɫɮɨɪɚ�� ɗɬɢ� ɤɭɥɶɬɭɪɚ� ɭɧɢɤɚɥɶɧɚ�� ɢ� ɢɦɟɟɬɫɹ� ɬɨɥɶɤɨ� ɭ� ɧɚɫ��
ɉɪɨɜɟɞɟɧɨ� ɢɫɫɥɟɞɨɜɚɧɢɟ�ɮɢɥɨɝɟɧɟɬɢɱɟɫɤɨɝɨ� ɪɨɞɫɬɜɚ� �A. niger ȺɆ�� ɫɨ� ɫɩɨɫɨɛɧɵɦɢ� ɤ�
ɛɢɨɞɟɝɪɚɞɚɰɢɢ�ɲɬɚɦɦɚɦɢ�A. niger ɢ A. fumigatus ɢɡ� ɛɚɡɵ�NCBI�� ȼɵɹɫɧɢɥɨɫɶ�� ɱɬɨ� ɟɝɨ�
ɛɥɢɠɚɣɲɢɦɢ�ɪɨɞɫɬɜɟɧɧɢɤɚɦɢ�ɨɤɚɡɚɥɢɫɶ�ɲɬɚɦɦɵ�ɢɡ�Ʉɢɬɚɹ�� �ɢɡɜɥɟɤɚɸɳɢɟ�ɮɨɫɮɚɬɵ�ɢɡ�
ɦɢɧɟɪɚɥɨɜ� 

Ʉɥɸɱɟɜɵɟ� ɫɥɨɜɚ� ɛɢɨɞɟɝɪɚɞɚɰɢɹ�� ɛɟɥɵɣ� ɮɨɫɮɨɪ�� Aspergillus niger, 
ɮɢɥɨɝɟɧɟɬɢɱɟɫɤɨɟ�ɞɟɪɟɜɨ�� 
 

Ɉɞɧɢɦ� ɢɡ� ɜɚɠɧɟɣɲɢɯ� ɦɟɬɨɞɨɜ� ɨɛɟɡɜɪɟɠɢɜɚɧɢɹ� ɩɪɨɦɵɲɥɟɧɧɵɯ�
ɫɬɨɤɨɜ�� ɬɟɪɪɢɬɨɪɢɣ� ɢ� ɚɤɜɚɬɨɪɢɣ�� ɡɚɝɪɹɡɧɟɧɧɵɯ� ɪɚɡɧɨɨɛɪɚɡɧɵɦɢ�
ɧɟɩɪɢɪɨɞɧɵɦɢ� ɜɟɳɟɫɬɜɚɦɢ�� ɜ� ɬɨɦ� ɱɢɫɥɟ� ɫɚɦɵɦɢ� ɬɨɤɫɢɱɧɵɦɢ�� ɹɜɥɹɟɬɫɹ�
ɛɢɨɞɟɝɪɚɞɚɰɢɹ� >�@�� ȿɟ� ɝɥɚɜɧɨɟ� ɩɪɟɢɦɭɳɟɫɬɜɨ�� ɩɨ� ɫɪɚɜɧɟɧɢɸ� ɫ�
ɫɭɳɟɫɬɜɭɸɳɢɦɢ� ɚɥɶɬɟɪɧɚɬɢɜɧɵɦɢ� ɦɟɬɨɞɚɦɢ� ɨɛɟɡɜɪɟɠɢɜɚɧɢɹ��
ɡɚɤɥɸɱɚɟɬɫɹ�ɜ�ɬɨɦ��ɱɬɨ�ɩɪɢ�ɢɫɩɨɥɶɡɨɜɚɧɢɢ�ɛɢɨɞɟɝɪɚɞɚɰɢɢ�ɜ�ɨɤɪɭɠɚɸɳɭɸ�
ɫɪɟɞɭ�ɧɟ�ɜɧɨɫɹɬɫɹ�ɧɨɜɵɟ�ɯɢɦɢɱɟɫɤɢɟ�ɡɚɝɪɹɡɧɢɬɟɥɢ�� 

ȼ� ɥɢɬɟɪɚɬɭɪɧɵɯ� ɢɫɬɨɱɧɢɤɚɯ�� ɢɡɞɚɧɧɵɯ� ɞɨ� ɧɚɱɚɥɚ� ɧɚɲɢɯ�
ɢɫɫɥɟɞɨɜɚɧɢɣ� >�-�@�� ɧɟ� ɩɪɟɞɫɬɚɜɥɟɧɵ� ɫɜɟɞɟɧɢɹ� ɨ� ɞɨɤɚɡɚɧɧɵɯ� ɩɪɢɦɟɪɚɯ�
ɛɢɨɥɨɝɢɱɟɫɤɨɣ�ɞɟɝɪɚɞɚɰɢɢ�ɛɟɥɨɝɨ�ɮɨɫɮɨɪɚ�� 

ɗɜɨɥɸɰɢɨɧɧɚɹ� ɢɫɬɨɪɢɹ� ɜɵɞɟɥɟɧɧɨɝɨ� ɢɡ� ɬɟɯɧɢɱɟɫɤɨɝɨ� ɛɟɥɨɝɨ�
ɮɨɫɮɨɪɚ� ɲɬɚɦɦɚ� Aspergillus niger ɜɨɫɩɪɨɢɡɜɟɞɟɧɚ� ɫ� ɢɫɩɨɥɶɡɨɜɚɧɢɟɦ�
ɦɟɬɨɞɚ�83*0$��ɉɨɤɚɡɚɧɨ�ɧɚɢɛɨɥɟɟ�ɞɨɫɬɨɜɟɪɧɨɟ�ɮɢɥɨɝɟɧɟɬɢɱɟɫɤɨɟ�ɞɟɪɟɜɨ�
ɫ� ɫɭɦɦɨɣ� ɞɥɢɧ� ɜɟɬɜɟɣ�  � ������������ Ⱦɥɢɧɵ� ɜɟɬɜɟɣ� ɫɨɨɬɜɟɬɫɬɜɭɸɬ�
ɤɨɥɢɱɟɫɬɜɭ�ɡɚɦɟɧ�ɧɚ�����ɩɚɪ�ɧɭɤɥɟɨɬɢɞɨɜ��ɉɪɨɰɟɧɬ�ɩɨɜɬɨɪɨɜ�ɧɚ�ɞɟɪɟɜɟ��ɜ�
ɤɨɬɨɪɨɦ� ɚɫɫɨɰɢɢɪɨɜɚɧɧɵɟ� ɬɚɤɫɨɧɵ� ɫɝɪɭɩɩɢɪɨɜɚɧɵ� ɜɦɟɫɬɟ� ɫ� ɩɨɦɨɳɶɸ�
ɬɟɫɬɚ� ɫɬɪɨɝɨɣ� ɜɵɛɨɪɤɢ� � ������ ɩɨɜɬɨɪɨɜ��� ɩɨɤɚɡɚɧ� ɪɹɞɨɦ� ɫ� ɜɟɬɜɹɦɢ��
ɗɜɨɥɸɰɢɨɧɧɵɟ� ɪɚɫɫɬɨɹɧɢɹ� �ɫɬɟɩɟɧɢ� ɪɨɞɫɬɜɚ�� ɛɵɥɢ� ɪɚɫɫɱɢɬɚɧɵ� ɫ�
ɢɫɩɨɥɶɡɨɜɚɧɢɟɦ� ɦɟɬɨɞɚ� ɦɚɤɫɢɦɚɥɶɧɨɣ� ɜɟɪɨɹɬɧɨɫɬɢ� ɢ� ɜɵɪɚɠɟɧɵ� ɜ�
ɟɞɢɧɢɰɚɯ�ɤɨɥɢɱɟɫɬɜɚ�ɡɚɦɟɧ�ɨɫɧɨɜɚɧɢɣ�ɧɚ�ɭɱɚɫɬɤɟ��ɗɬɨɬ�ɚɧɚɥɢɡ�ɜɤɥɸɱɚɥ����
ɧɭɤɥɟɨɬɢɞɧɵɯ�ɩɨɫɥɟɞɨɜɚɬɟɥɶɧɨɫɬɟɣ��ȼɫɟ�ɧɟɨɞɧɨɡɧɚɱɧɵɟ�ɩɨɡɢɰɢɢ�ɭɞɚɥɟɧɵ�
�ɨɩɰɢɹ�ɩɚɪɧɨɝɨ�ɭɞɚɥɟɧɢɹ��ɞɥɹ�ɤɚɠɞɨɣ�ɩɚɪɵ�ɩɨɫɥɟɞɨɜɚɬɟɥɶɧɨɫɬɟɣ��ȼɫɟɝɨ�ɜ�
ɢɬɨɝɨɜɨɦ�ɧɚɛɨɪɟ�ɞɚɧɧɵɯ�ɫɨɞɟɪɠɢɬɫɹ�����ɩɨɡɢɰɢɣ��ɗɜɨɥɸɰɢɨɧɧɵɣ�ɚɧɚɥɢɡ�
ɛɵɥ�ɩɪɨɜɟɞɟɧ�ɜ�0(*$��� Ɋɟɡɭɥɶɬɚɬɵ�ɮɢɥɨɝɟɧɟɬɢɱɟɫɤɨɝɨ�ɚɧɚɥɢɡɚ�A. niger 
$0��ɩɨ�ɫɟɤɜɟɧɫɚɦ ɨɛɥɚɫɬɢ�,76�ɩɪɟɞɫɬɚɜɥɟɧɵ�ɧɚ�ɪɢɫɭɧɤɟ�� 
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Ɋɢɫ��Ɏɢɥɨɝɟɧɟɬɢɱɟɫɤɨɟ�ɞɟɪɟɜɨ�Aspergillus niger��ɉɪɟɞɫɬɚɜɥɟɧɵ�ɲɬɚɦɦɵ�ɢɡ�ɛɚɡɵ�NCBI, 
ɫɩɨɫɨɛɧɵɟ�ɤ�ɛɢɨɞɟɝɪɚɞɚɰɢɢ� 

 
Ⱦɥɹ� ɫɪɚɜɧɟɧɢɹ� ɢɫɩɨɥɶɡɨɜɚɥɢɫɶ� ɩɪɟɞɫɬɚɜɥɟɧɧɵɟ� ɜ� ɛɚɡɟ� ɲɬɚɦɦɵ�        

A. niger��ɞɥɹ�ɤɨɬɨɪɵɯ�ɢɡɜɟɫɬɧɚ�ɫɩɨɫɨɛɧɨɫɬɶ�ɤ�ɛɢɨɞɟɝɪɚɞɚɰɢɢ��Ʉɚɤ�ɜɢɞɧɨ��ɜ�
ɧɚɢɛɨɥɶɲɟɦ�ɪɨɞɫɬɜɟ�ɫɨ�ɲɬɚɦɦɨɦ�ȺɆ� ɫɨɫɬɨɹɬ�ɲɬɚɦɦɵ�ɢɡ�Ʉɢɬɚɹ��ɤɨɬɨɪɵɟ�
ɫɩɨɫɨɛɧɵ� ɤ� ɪɚɫɬɜɨɪɟɧɢɸ� ɮɨɫɮɚɬɧɵɯ� ɦɢɧɟɪɚɥɨɜ� >�@�� Ɉɧɢ� ɢɦɟɸɬ� ����
ɫɯɨɞɫɬɜɚ� ɩɨ� ɝɟɧɭ� ,76�� ȼɞɨɛɚɜɨɤ�� ɨɫɭɳɟɫɬɜɥɟɧ� ɚɧɚɥɢɡ� �� ɨɫɧɨɜɧɵɯ�
ɤɥɚɫɬɟɪɨɜ�� Ʉɚɠɞɵɣ ɤɥɚɫɬɟɪ� ɭɤɚɡɵɜɚɟɬ� ɧɚ� ɜɟɪɨɹɬɧɨɝɨ� ɨɛɳɟɝɨ� ɩɪɟɞɤɚ�� ɂɡ�
ɷɬɨɝɨ�ɫɥɟɞɭɟɬ�ɩɪɟɞɩɨɥɨɠɟɧɢɟ��ɱɬɨ�ɲɬɚɦɦɵ�ɢɡ�ɨɞɧɨɝɨ�ɤɥɚɫɬɟɪɚ ɦɨɝɭɬ�ɛɵɬɶ�
ɫɯɨɞɧɵ� ɩɨ� ɯɚɪɚɤɬɟɪɢɫɬɢɤɚɦ�� ȼɧɟɲɧɹɹ� ɝɪɭɩɩɚ� ��2XWJURXS��� ± ɲɬɚɦɦɵ�
ɞɪɭɝɨɝɨ� ɜɢɞɚ� Aspergillus fumigatus �ɨɧɢ� ɜɵɩɨɥɧɹɸɬ� ɪɨɥɶ�
ɤɨɧɬɪɨɥɟɣ��  Ɉɞɧɚɤɨ�� ɫɥɟɞɭɟɬ� ɢɦɟɬɶ� ɜɜɢɞɭ�� ɱɬɨ� ɫɪɚɜɧɢɬɟɥɶɧɵɣ ɚɧɚɥɢɡ� ɩɨ�
ɨɛɥɚɫɬɹɦ ,76�ɧɟ�ɞɨɫɬɚɬɨɱɟɧ�ɞɥɹ�ɩɨɧɢɦɚɧɢɹ�ɩɨɥɧɨɣ�ɤɚɪɬɢɧɵ�ɪɨɞɫɬɜɟɧɧɵɯ�
ɫɜɹɡɟɣ� ɢ� ɫɜɨɣɫɬɜ� ɲɬɚɦɦɚ�� Ⱦɥɹ� ɩɨɥɧɨɝɨ� ɩɨɞɬɜɟɪɠɞɟɧɢɹ ɧɭɠɧɨ�
ɫɟɤɜɟɧɢɪɨɜɚɬɶ ɩɨɥɧɵɣ ɝɟɧɨɦ� ɲɬɚɦɦɚ� AM1. ɗɬɨ� ɢɫɫɥɟɞɨɜɚɧɢɟ� ɧɚɦɢ�
ɡɚɩɥɚɧɢɪɨɜɚɧɨ�� 

Ɍɚɤɢɦ� ɨɛɪɚɡɨɦ�� ɦɨɠɧɨ� ɩɪɟɞɩɨɥɚɝɚɬɶ�� ɱɬɨ�ɲɬɚɦɦ�$0�� ɨɬɧɨɫɢɬɫɹ� ɤ�
ɤɥɚɫɬɟɪɭ�� ɷɜɨɥɸɰɢɨɧɧɨ� ɜɨɡɧɢɤɲɟɦɭ� ɧɚ� ɬɟɪɪɢɬɨɪɢɢ� Ʉɢɬɚɹ� ɢ�
ɫɩɟɰɢɚɥɢɡɢɪɨɜɚɜɲɟɦɭɫɹ� ɧɚ� ɛɢɨɞɟɫɬɪɭɤɰɢɢ� ɮɨɫɮɨɪɧɵɯ� ɫɨɟɞɢɧɟɧɢɣ��



163 
 

ȼɨɡɦɨɠɧɨ��ɛɟɥɵɣ�ɮɨɫɮɨɪ��ɢɡ�ɤɨɬɨɪɨɝɨ�ɨɧ�ɜɵɞɟɥɟɧ��ɛɵɥ�ɞɨɫɬɚɜɥɟɧ�ɜ�ɧɚɲɭ�
ɫɬɪɚɧɭ�ɢɡ�Ʉɢɬɚɹ��ɢ�ɲɬɚɦɦ�ɡɚɜɟɡɟɧ�ɜɦɟɫɬɟ�ɫ�ɧɢɦ� 

ɑɟɦ�ɛɨɥɶɲɟ�ɦɵ�ɡɧɚɟɦ�ɨ�ɩɪɢɡɧɚɤɚɯ�ɢɫɫɥɟɞɭɟɦɵɯ�ɝɪɢɛɨɜ�ɢ ɜɟɳɟɫɬɜɚɯ��
ɤɨɬɨɪɵɟ� ɨɧɢ� ɪɚɡɥɚɝɚɸɬ� ɬɟɦ� ɥɭɱɲɟ� ɛɭɞɟɦ� ɩɨɧɢɦɚɬɶ� ɪɟɡɭɥɶɬɚɬɵ� ɞɚɧɧɨɝɨ�
ɚɧɚɥɢɡɚ��ɇɚɩɪɢɦɟɪ��ɬɚɤɨɟ�ɫɜɨɣɫɬɜɨ�ɱɟɪɧɵɯ�ɚɫɩɟɪɝɢɥɥɨɜ��ɤɚɤ�ɩɚɬɨɝɟɧɧɨɫɬɶ��
ɱɟɬɤɨ� ɫɜɹɡɚɧɨ� ɫ� ɩɪɢɧɚɞɥɟɠɧɨɫɬɶɸ�ɲɬɚɦɦɚ� ɤ� ɨɩɪɟɞɟɥɟɧɧɵɦ�ɤɥɚɫɬɟɪɚɦ��Ⱥ�
ɨɧɨ� ɢɦɟɟɬ� ɩɪɹɦɨɟ� ɨɬɧɨɲɟɧɢɟ� ɤ� ɩɪɚɤɬɢɱɟɫɤɨɦɭ� ɩɪɢɦɟɧɟɧɢɸ� ɤɭɥɶɬɭɪ�
ɦɢɤɪɨɨɪɝɚɧɢɡɦɨɜ�� 

Ɉɞɧɚɤɨ� ɫɥɟɞɭɟɬ� ɢɦɟɬɶ� ɜɜɢɞɭ�� ɱɬɨ� ɫɪɚɜɧɢɬɟɥɶɧɵɣ ɚɧɚɥɢɡ� ɩɨ�
ɨɛɥɚɫɬɹɦ ,76�ɧɟ�ɞɨɫɬɚɬɨɱɟɧ�ɞɥɹ�ɩɨɧɢɦɚɧɢɹ�ɩɨɥɧɨɣ�ɤɚɪɬɢɧɵ�ɪɨɞɫɬɜɟɧɧɵɯ�
ɫɜɹɡɟɣ� ɢ� ɫɜɨɣɫɬɜ� ɲɬɚɦɦɚ�� Ⱦɥɹ� ɩɨɥɧɨɝɨ� ɩɨɞɬɜɟɪɠɞɟɧɢɹ  ɧɭɠɧɨ�
ɫɟɤɜɟɧɢɪɨɜɚɬɶ  ɩɨɥɧɵɣ  ɝɟɧɨɦ� ɲɬɚɦɦɚ� $0�� ɗɬɨ� ɢɫɫɥɟɞɨɜɚɧɢɟ� ɧɚɦɢ�
ɡɚɩɥɚɧɢɪɨɜɚɧɨ� 
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ɋɚɪɚɬɨɜɫɤɢɣ�ɝɨɫɭɞɚɪɫɬɜɟɧɧɵɣ�ɬɟɯɧɢɱɟɫɤɢɣ�ɭɧɢɜɟɪɫɢɬɟɬ 
ɢɦɟɧɢ�Ƚɚɝɚɪɢɧɚ�ɘ�Ⱥ� 

 
ɂɁȼɅȿɑȿɇɂȿ�ɆȿɌȺɅɅɈȼ�ɂɁ�ȽȺɅɖȼȺɇɈɒɅȺɆɈȼ�

ɗɅȿɄɌɊɈɏɂɆɂɑȿɋɄɂɆ�ɋɉɈɋɈȻɈɆ 
 

Ɋɚɫɫɦɨɬɪɟɧɵ� ɷɤɨɥɨɝɢɱɟɫɤɢɟ� ɩɪɨɛɥɟɦɵ� ɨɛɪɚɡɨɜɚɧɢɹ� ɢ� ɧɚɤɨɩɥɟɧɢɹ�
ɝɚɥɶɜɚɧɢɱɟɫɤɢɯ� ɲɥɚɦɨɜ� ɢ� ɨɫɧɨɜɧɵɟ� ɧɚɩɪɚɜɥɟɧɢɹ� ɢɯ� ɭɬɢɥɢɡɚɰɢɢ�� ɉɪɟɞɥɨɠɟɧ�
ɫɩɨɫɨɛɢɡɜɥɟɱɟɧɢɹ� ɦɟɬɚɥɥɢɱɟɫɤɨɝɨ� ɧɢɤɟɥɹ� ɢɡ� ɝɚɥɶɜɚɧɨɲɥɚɦɚ� ɷɥɟɤɬɪɨɯɢɦɢɱɟɫɤɢɦ�
ɦɟɬɨɞɨɦ� ɜ� ɩɨɬɟɧɰɢɨɫɬɚɬɢɱɟɫɤɨɦ� ɪɟɠɢɦɟ� Ɉɛɨɫɧɨɜɚɧɚ ɷɤɨɥɨɝɢɱɟɫɤɚɹ ɢ 
ɷɤɨɧɨɦɢɱɟɫɤɚɹ ɷɮɮɟɤɬɢɜɧɨɫɬɶ ɩɪɨɰɟɫɫɚ� 

Ʉɥɸɱɟɜɵɟ� ɫɥɨɜɚ�� ɝɚɥɶɜɚɧɨɲɥɚɦɵ�� ɷɥɟɤɬɪɨɯɢɦɢɱɟɫɤɚɹ� ɨɛɪɚɛɨɬɤɚ��
ɩɨɬɟɧɰɢɨɫɬɚɬɢɱɟɫɤɢɣ�ɪɟɠɢɦ��ɢɡɜɥɟɱɟɧɢɟ��ɦɟɬɚɥɥɢɱɟɫɤɢɣ�ɧɢɤɟɥɶ� 
 ȿɠɟɝɨɞɧɨ�ɧɚ�ɩɪɨɦɩɥɨɳɚɞɤɚɯ�ɢ� ɜ�ɲɥɚɦɨɧɚɤɨɩɢɬɟɥɹɯ�ɧɚɤɚɩɥɢɜɚɸɬɫɹ�
ɬɵɫɹɱɢ� ɬɨɧɧ� ɝɚɥɶɜɚɧɢɱɟɫɤɢɯ� ɲɥɚɦɨɜ� �Ƚɒ� ɩɪɨɢɡɜɨɞɫɬɜ�� Ɉɧɢ� ɧɟ� ɬɨɥɶɤɨ�
ɡɚɧɢɦɚɸɬ� ɩɨɥɟɡɧɵɟ� ɩɥɨɳɚɞɢ�� ɧɨ� ɢ� ɡɚɝɪɹɡɧɹɸɬ� ɩɨɱɜɟɧɧɵɣ� ɩɨɤɪɨɜ��
ɩɨɜɟɪɯɧɨɫɬɧɵɟ� ɢ� ɩɨɞɡɟɦɧɵɟ� ɜɨɞɵ� ɜ� ɪɟɡɭɥɶɬɚɬɟ� ɜɵɦɵɜɚɧɢɹ� ɬɨɤɫɢɱɧɵɯ�
ɤɨɦɩɨɧɟɧɬɨɜ� ɩɨɞ� ɜɨɡɞɟɣɫɬɜɢɟɦ� ɨɫɚɞɤɨɜ�� ɂɯ� ɷɤɨɥɨɝɢɱɟɫɤɚɹ� ɨɩɚɫɧɨɫɬɶ�
ɨɛɭɫɥɨɜɥɟɧɚ� ɬɟɦ�� ɱɬɨ� ɨɛɪɚɡɭɸɳɢɟɫɹ� ɨɬɯɨɞɵ� ɨɬɧɨɫɹɬɫɹ� ɤ� �-ɦɭ� ɤɥɚɫɫɭ�
ɨɩɚɫɧɨɫɬɢ��ɢ�ɫɨɞɟɪɠɚɬ�ɢɨɧɵ�ɬɹɠɟɥɵɯ�ɦɟɬɚɥɥɨɜ (Pb2+, Fe2+, Fe3+, Ni2+, Zn2+ ɢ�
ɞɪ����ɨɛɥɚɞɚɸɳɢɟ�ɜɵɫɨɤɢɦɢ�ɬɨɤɫɢɱɧɵɦɢ��ɤɚɧɰɟɪɨɝɟɧɧɵɦɢ�ɢ�ɦɭɬɚɝɟɧɧɵɦɢ�
ɫɜɨɣɫɬɜɚɦɢ� ɉɟɪɢɨɞ�ɩɨɥɭɭɞɚɥɟɧɢɹ�ɦɟɬɚɥɥɨɜ�ɢɡ�ɩɨɱɜ�ɫɨɫɬɚɜɥɹɟɬ��ɞɥɹ�ɰɢɧɤɚ�
a�����ɥɟɬ��ɤɚɞɦɢɹ�a������ɥɟɬ��ɦɟɞɢ�a������ɥɟɬ��ɫɜɢɧɰɚ�ɞɨ�ɧɟɫɤɨɥɶɤɢɯ�ɬɵɫɹɱ�
ɥɟɬ� >�@� ɉɨɩɚɞɚɹ�ɫ�ɜɨɞɨɣ�ɢ�ɩɪɨɞɭɤɬɚɦɢ�ɩɢɬɚɧɢɹ�ɜ�ɨɪɝɚɧɢɡɦ�ɱɟɥɨɜɟɤɚ��ɌɆ 
ɧɟ�ɬɨɥɶɤɨ�ɜɥɢɹɸɬ�ɧɚ�ɡɞɨɪɨɜɶɟ�ɱɟɥɨɜɟɤɚ��ɧɨ�ɢ�ɪɚɡɪɭɲɚɸɬ�ɝɟɧɨɮɨɧɞ��ȼɦɟɫɬɟ�
ɫ� ɬɟɦ� ɩɪɢ� ɧɚɯɨɠɞɟɧɢɢ� ɷɮɮɟɤɬɢɜɧɨɝɨ� ɫɩɨɫɨɛɚ� ɭɬɢɥɢɡɚɰɢɢ� ɦɟɬɚɥɥɨɜ��
ɜɯɨɞɹɳɢɯ� ɜ� ɫɨɫɬɚɜ� ɝɚɥɶɜɚɧɢɱɟɫɤɢɯ� ɲɥɚɦɨɜ�� ɨɧɢ� ɦɨɝɭɬ� ɫɥɭɠɢɬɶ�
ɢɫɬɨɱɧɢɤɨɦ� ɞɥɹ� ɩɨɥɭɱɟɧɢɹ� ɰɟɧɧɵɯ� ɦɚɬɟɪɢɚɥɨɜ�� ɤɨɬɨɪɵɟ� ɦɨɝɭɬ� ɧɚɣɬɢ�
ɲɢɪɨɤɨɟ�ɩɪɢɦɟɧɟɧɢɟ�� 

ȼ�ɧɚɫɬɨɹɳɟɟ�ɜɪɟɦɹ�ɭɬɢɥɢɡɚɰɢɹ�ɲɥɚɦɨɜ�ɝɚɥɶɜɚɧɢɱɟɫɤɢɯ�ɩɪɨɢɡɜɨɞɫɬɜ�
ɜ�Ɋɨɫɫɢɢ�ɪɚɡɜɢɜɚɟɬɫɹ�ɜ ɨɫɧɨɜɧɨɦ�ɩɨ�ɬɪɟɦ�ɧɚɩɪɚɜɥɟɧɢɹɦ�>�-3]: 

��� ɢɡɜɥɟɱɟɧɢɟ� ɦɟɬɚɥɥɨɜ� ɩɢɪɨɦɟɬɚɥɥɭɪɝɢɱɟɫɤɢɦ� ɢɥɢ�
ɝɢɞɪɨɦɟɬɚɥɥɭɪɝɢɱɟɫɤɢɦ� ɫɩɨɫɨɛɚɦɢ�� Ɉɞɧɚɤɨ� ɞɚɧɧɨɟ� ɧɚɩɪɚɜɥɟɧɢɟ� ɧɟ�
ɧɚɯɨɞɢɬ� ɲɢɪɨɤɨɝɨ� ɩɪɢɦɟɧɟɧɢɹ� ɩɨ� ɩɪɢɱɢɧɚɦ� ɜɵɫɨɤɨɣ� ɷɧɟɪɝɨɺɦɤɨɫɬɢ��
ɨɛɪɚɡɨɜɚɧɢɹ� ɛɨɥɶɲɨɝɨ� ɤɨɥɢɱɟɫɬɜɚ� ɨɬɯɨɞɨɜ� ɢ� ɧɟɩɪɢɝɨɞɧɨɫɬɶɸ� ɞɥɹ�
ɭɬɢɥɢɡɚɰɢɢ�ɦɧɨɝɨɤɨɦɩɨɧɟɧɬɧɵɯ�ɫɦɟɫɟɣ�� 

��� ɩɪɢɦɟɧɟɧɢɟ� ɞɥɹ� ɢɡɝɨɬɨɜɥɟɧɢɹ� ɤɟɪɚɦɢɱɟɫɤɢɯ� ɤɪɚɫɨɤ�� ɩɢɝɦɟɧɬɨɜ��
ɨɝɧɟɭɩɨɪɨɜ��Ⱦɚɧɧɨɟ�ɧɚɩɪɚɜɥɟɧɢɟ�ɧɚɯɨɞɢɬ�ɩɪɢɦɟɧɟɧɢɟ�ɞɥɹ�ɦɨɧɨɲɥɚɦɨɜ� ɫ�
ɜɵɫɨɤɢɦ�ɫɨɞɟɪɠɚɧɢɟɦ�ɝɢɞɪɨɨɤɢɫɟɣ�ɨɬɞɟɥɶɧɵɯ�ɦɟɬɚɥɥɨɜ�� 

��� ɢɫɩɨɥɶɡɨɜɚɧɢɟ� ɦɟɬɨɞɨɜ� ɯɢɦɢɱɟɫɤɨɣ�ɮɢɤɫɚɰɢɢ� ɬɹɠɺɥɵɯ�ɦɟɬɚɥɥɨɜ�
ɞɥɹ� ɭɦɟɧɶɲɟɧɢɹ� ɷɤɨɥɨɝɢɱɟɫɤɨɣ� ɨɩɚɫɧɨɫɬɢ�� Ⱦɚɧɧɨɟ� ɧɚɩɪɚɜɥɟɧɢɟ� ɹɜɥɹɟɬɫɹ�
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ɩɟɪɫɩɟɤɬɢɜɧɵɦ� ɜ� ɫɥɭɱɚɟ� ɭɬɢɥɢɡɚɰɢɢ� ɛɨɥɶɲɨɝɨ� ɤɨɥɢɱɟɫɬɜɚ�
ɝɚɥɶɜɚɧɨɲɥɚɦɨɜ�ɪɚɡɥɢɱɧɨɝɨ�ɫɨɫɬɚɜɚ�ɞɥɹ�ɦɧɨɝɢɯ�ɩɪɟɞɩɪɢɹɬɢɣ�� 

ɇɚɦɢ� ɩɪɨɜɟɞɟɧɨ� ɢɡɜɥɟɱɟɧɢɟ� ɢɡ� ɧɢɤɟɥɶɫɨɞɟɪɠɚɳɟɝɨ� Ƚɒ� ɈȺɈ�
©Ɋɨɛɟɪɬ-Ȼɨɲ-ɋɚɪɚɬɨɜª� �ɪɢɫ���� ɦɟɬɚɥɥɢɱɟɫɤɨɝɨ� ɧɢɤɟɥɹ 
ɷɥɟɤɬɪɨɯɢɦɢɱɟɫɤɢɦ�ɦɟɬɨɞɨɦ��ɂɫɯɨɞɧɵɣ�Ƚɒ�ɧɚ�ɩɟɪɜɨɦ�ɷɬɚɩɟ�ɪɚɫɬɜɨɪɹɥɢ�ɜ�
ɜɨɞɟ� ɡɚɬɟɦ� ɞɨɛɚɜɥɹɥɢ� ɫɟɪɧɭɸ� ɤɢɫɥɨɬɭ� ɢ� ɩɨɫɥɟ� ɬɳɚɬɟɥɶɧɨɝɨ�
ɩɟɪɟɦɟɲɢɜɚɧɢɹ�ɩɨɥɭɱɟɧɧɵɣ�ɪɚɫɬɜɨɪ�ɨɬɞɟɥɹɥɢ�ɮɢɥɶɬɪɨɜɚɧɢɟɦ�ɨɬ�ɬɜɟɪɞɨɝɨ�
ɨɫɚɞɤɚ�� Ɉɬɮɢɥɶɬɪɨɜɚɧɧɵɣ� ɪɚɫɬɜɨɪ�� ɫɨɞɟɪɠɚɳɢɣ� ɫɭɥɶɮɚɬɵ� ɦɟɬɚɥɥɨɜ��
ɢɫɩɨɥɶɡɨɜɚɥɢ� ɞɥɹ� ɜɵɞɟɥɟɧɢɹ� ɧɢɤɟɥɹ��ɂɡɜɥɟɱɟɧɢɟ� ɧɢɤɟɥɹ� ɩɪɨɜɨɞɢɥɢ� ɜ�
ɩɨɬɟɧɰɢɨɫɬɚɬɢɱɟɫɤɢɯ�ɭɫɥɨɜɢɹɯ�ɩɪɢ�ɩɨɬɟɧɰɢɚɥɟ�ɤɚɬɨɞɧɨɝɨ�ɜɵɞɟɥɟɧɢɹ�
ɧɢɤɟɥɹ� �ȿɪ ���� ɦȼ� >�@�� ɢ� ɤɨɦɧɚɬɧɨɣ� ɬɟɦɩɟɪɚɬɭɪɟ� Ɋɚɛɨɱɢɦ� ɢ�
ɜɫɩɨɦɨɝɚɬɟɥɶɧɵɦ� ɷɥɟɤɬɪɨɞɚɦɢ� ɫɥɭɠɢɥɢ� ɝɪɚɮɢɬɨɜɵɟ� ɫɬɟɪɠɧɢ�� ɷɥɟɤɬɪɨɞɨɦ�
ɫɪɚɜɧɟɧɢɹ� - ɧɨɪɦɚɥɶɧɵɣ� ɜɨɞɧɵɣ�ɯɥɨɪɫɟɪɟɛɪɹɧɵɣ� ɷɥɟɤɬɪɨɞ�ɗȼɅ-�Ɇ� ɜ� �Ɇ�
ɪɚɫɬɜɨɪɟ�Ʉɋl �ȿ�ɯɫɷ ����ɦȼ�>�@�� 

Ⱦɥɹ� ɨɩɪɟɞɟɥɟɧɢɹ� ɩɨɬɟɧɰɢɚɥɚ� ɜɵɞɟɥɟɧɢɹ� ɧɢɤɟɥɹ� ɫɧɢɦɚɥɢ�
ɩɨɬɟɧɰɢɨɞɢɧɚɦɢɱɟɫɤɭɸ� ɤɪɢɜɭɸ� �ɉȾɄ�� ɫɨ� ɫɤɨɪɨɫɬɶɸ� ɪɚɡɜɟɪɬɤɢ� ɤɚɬɨɞɧɨɝɨ�
ɩɨɬɟɧɰɢɚɥɚ� ��� ɦȼ�ɫ� �ɪɢɫ�� ��. ɇɚ� ɉȾɄj,E ± ɤɪɢɜɵɯ� ɨɛɧɚɪɭɠɟɧɵ�
ɯɚɪɚɤɬɟɪɢɫɬɢɱɟɫɤɢɟ� ɩɢɤɢ�� ɤɨɬɨɪɵɟ� ɩɨɡɜɨɥɢɥɢ� ɜɵɛɪɚɬɶ� ɧɟɨɛɯɨɞɢɦɵɣ�
ɢɧɬɟɪɜɚɥ�ɩɨɬɟɧɰɢɚɥɨɜ�ɞɥɹ�ɜɵɞɟɥɟɧɢɹ�ɧɢɤɟɥɹ�ɢɡ�ɪɚɫɬɜɨɪɚ��ɪɢɫ������ 

 

 

  
Ɋɢɫ�����Ʉɨɦɩɨɧɟɧɬɵ�ɢɫɯɨɞɧɨɝɨ�Ƚɒ 

ɈȺɈ�©Ɋɨɛɟɪɬ-Ȼɨɲ-ɋɚɪɚɬɨɜª 
Ɋɢɫ� 2. ɉȾɄ��i�ȿ�± ɤɪɢɜɵɟ�ɧɚ�ɝɪɚɮɢɬɨɜɨɦ�

ɷɥɟɤɬɪɨɞɟ�ɜ�ɪɚɫɬɜɨɪɟNiSO4 �Ƚɒ� 
 
Ɋɟɡɤɨɟ� ɫɧɢɠɟɧɢɟ� ɩɥɨɬɧɨɫɬɢ� ɬɨɤɚ� ɨɬ� �� ɞɨ� ���� ɦȺ�ɫɦ2ɜ� ɧɚɱɚɥɶɧɵɣ�

ɦɨɦɟɧɬ� ɜɪɟɦɟɧɢ� ɦɨɠɟɬ� ɛɵɬɶ� ɫɜɹɡɚɧɨ� ɫ� ɩɪɨɰɟɫɫɚɦɢ� ɪɚɡɪɭɲɟɧɢɹ�
ɫɨɥɶɜɚɬɨɤɨɦɩɥɟɤɫɨɜ� Ni2+ ɫ� ɤɨɦɩɨɧɟɧɬɚɦɢ� ɷɥɟɤɬɪɨɥɢɬɚ�� ȼ� ɨɛɥɚɫɬɢ�
ɩɨɬɟɧɰɢɚɥɨɜ� -���·� -���� ɦȼ �ɨɬɧɨɫɢɬɟɥɶɧɨ� ɯɫɷ�� ɧɚɛɥɸɞɚɟɬɫɹ� ɩɢɤ� ɬɨɤɚ�
ɯɚɪɚɤɬɟɪɧɵɣ� ɞɥɹ� ɩɪɢɫɭɬɫɬɜɢɹ� ɤɚɬɢɨɧɨɜ� Ni2+ ɜ� ɪɚɫɬɜɨɪɟ� ɷɥɟɤɬɪɨɥɢɬɚ� ɜ�
ɧɟɫɨɥɶɜɚɬɢɪɨɜɚɧɧɨɦ� ɜɢɞɟ�� ɇɚ� ɫɥɟɞɭɸɳɟɦ� ɨɬɪɟɡɤɟ� ɫɧɢɠɟɧɢɟ� ɫɤɨɪɨɫɬɢ�
ɩɪɨɰɟɫɫɚ�ɭɤɚɡɵɜɚɟɬ�ɧɚ�ɨɛɟɞɧɟɧɢɟ�ɪɚɫɬɜɨɪɚ�ɢɨɧɚɦɢ�ɧɢɤɟɥɹ� ɚ�ɨɬɪɢɰɚɬɟɥɶɧɟɟ�
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-���� ɦȼ� ɩɪɨɬɟɤɚɟɬ ɩɪɨɰɟɫɫ� ɪɚɡɥɨɠɟɧɢɹ� ɜɨɞɵ� ɫ ɜɵɞɟɥɟɧɢɟɦ� ɧɚ� ɤɚɬɨɞɟ�
ɜɨɞɨɪɨɞɚ��ɩɭɡɵɪɶɤɢ�ɝɚɡɚ�ɧɚɛɥɸɞɚɥɢ�ɜɢɡɭɚɥɶɧɨ�� 

Ɋɚɜɧɨɜɟɫɧɵɣ� ɩɨɬɟɧɰɢɚɥ�� ɯɚɪɚɤɬɟɪɢɡɭɸɳɢɣ� ɩɪɨɰɟɫɫ� ɜɵɞɟɥɟɧɢɹ�
ɧɢɤɟɥɹ�ɧɚ�ɤɚɬɨɞɟ�ɜ�ɫɨɨɬɜɟɬɫɬɜɢɢ�ɫ�ɪɟɚɤɰɢɟɣ� 

 
Ni2++2e-=Ni      (1) 

 
ɫɨɫɬɚɜɥɹɟɬ� -���� ɦȼ [4]�� ɚ� ɨɬɧɨɫɢɬɟɥɶɧɨ� ɯɥɨɪɫɟɪɟɛɪɹɧɨɝɨ� ɷɥɟɤɬɪɨɞɚ�
ɫɪɚɜɧɟɧɢɹ� ɷɬɚ� ɜɟɥɢɱɢɧɚ� ɪɚɜɧɚ� -���� ɦȼ�� Ɍɨ� ɟɫɬɶ� ɩɢɤ� ɬɨɤɚ� ɜ� ɨɛɥɚɫɬɢ�
ɩɨɬɟɧɰɢɚɥɨɜ� -���·-����ɦȼ��ɭɤɚɡɵɜɚɟɬ�ɧɚ� �ɧɚɥɢɱɢɟ�ɤɚɬɢɨɧɨɜ�Ni2+ɜ�ɨɛɴɟɦɟ�
ɪɚɫɬɜɨɪɚ�� Ⱥɧɚɥɢɡɚ� ɉȾɄ� ɩɨɡɜɨɥɢɥ� ɜɵɛɪɚɬɶ� ɞɢɚɩɚɡɨɧ� ɩɨɬɟɧɰɢɚɥɨɜ�
ɜɵɞɟɥɟɧɢɹ� ɧɢɤɟɥɹ� ɨɬ� -���� ɦȼ� ɞɨ� -���� ɦȼ�� ɉɪɨɜɟɞɟɧɧɚɹ� ɫɟɪɢɹ�
ɷɤɫɩɟɪɢɦɟɧɬɨɜ�ɩɨ�ɢɡɜɥɟɱɟɧɢɸ�ɧɢɤɟɥɹ�ɜ�ɩɨɬɟɧɰɢɨɫɬɚɬɢɱɟɫɤɨɦ�ɪɟɠɢɦɟ�ɩɪɢ�
ɩɨɬɟɧɰɢɚɥɚɯ� ɤɚɬɨɞɧɨɣ� ɩɨɥɹɪɢɡɚɰɢɢ� -ȿɤɩ��� ɦȼ�� ����� ����� ����� ����� ���� ɧɚ�
ɝɪɚɮɢɬɨɜɨɦ�ɷɥɟɤɬɪɨɞɟ�ɩɨɡɜɨɥɢɥɚ�ɨɰɟɧɢɬɶ�ɤɨɥɢɱɟɫɬɜɟɧɧɵɟ�ɯɚɪɚɤɬɟɪɢɫɬɢɤɢ�
ɩɪɨɰɟɫɫɚ. ɉɭɬɟɦ�ɢɧɬɟɝɪɢɪɨɜɚɧɢɹ ɩɥɨɳɚɞɟɣ�ɩɨɞ�j-t ɤɪɢɜɵɦɢ ɩɪɢ�ɪɚɡɥɢɱɧɵɯ�
-ȿɤɩ� ɨɩɪɟɞɟɥɹɥɢ ɫɭɦɦɚɪɧɨɟ� ɤɨɥɢɱɟɫɬɜɨ� ɷɥɟɤɬɪɢɱɟɫɬɜɚ�� ɡɚɬɪɚɱɟɧɧɨɟ� ɧɚ�
ɜɵɞɟɥɟɧɢɟ�ɧɢɤɟɥɹ�ɩɪɢ�ɤɚɠɞɨɦ�ɩɨɬɟɧɰɢɚɥɟ>����@� 
 

Q  Ȉ��ǻM ��ǻW����ɦȺ�ɱ� (2) 

 
ɝɞɟ��j- ɩɥɨɬɧɨɫɬɶ�ɬɨɤɚ��ɦȺ�ɫɦ2;   t -ɜɪɟɦɹ��ɡɚɬɪɚɱɟɧɧɨɟ�ɧɚ�ɜɵɞɟɥɟɧɢɟ�
ɧɢɤɟɥɹ��ɱɚɫɵ� 

Ɉɩɪɟɞɟɥɢɜ� ɤɨɥɢɱɟɫɬɜɨ ɷɥɟɤɬɪɢɱɟɫɬɜɚ� ɩɨ� ɡɚɤɨɧɭ� Ɇ�� Ɏɚɪɚɞɟɹ�
ɨɩɪɟɞɟɥɹɥɢ�ɦɚɫɫɭ�ɜɵɞɟɥɢɜɲɟɝɨɫɹ�ɧɚ�ɤɚɬɨɞɟ�ɜɟɳɟɫɬɜɚ��ɬɚɛɥɢɰɚ): 

m = q��Q = q�J�t �ɝ� (3) 

ɝɞɟ�q ������ɝ�ȺÂɱ�² ɷɥɟɤɬɪɨɯɢɦɢɱɟɫɤɢɣ�ɷɤɜɢɜɚɥɟɧɬ�Ni2+ [4]. 
ɋɪɚɜɧɢɬɟɥɶɧɵɣ�ɚɧɚɥɢɡ�ɩɨɥɭɱɟɧɧɵɯ�ɞɚɧɧɵɯ�ɩɨɤɚɡɚɥ��ɱɬɨ�ɧɚɢɛɨɥɶɲɟɟ�

ɤɨɥɢɱɟɫɬɜɨ�ɧɢɤɟɥɹ�ɢɡɜɥɟɱɟɧɨ�ɩɪɢ�ɩɨɬɟɧɰɢɚɥɟ�ȿ �-����ɦȼ� 
 

Ɍɚɛɥɢɰɚ 
Ⱦɚɧɧɵɟ�ɩɨ�ɢɡɜɥɟɱɟɧɢɸ�ɧɢɤɟɥɹ�ɩɟɪɟɫɱɟɬ�ɧɚ���ɬɨɧɧɭ��Ƚɒ�ɈȺɈ�©Ɋɨɛɟɪɬ-Ȼɨɲ-ɋɚɪɚɬɨɜª�ɩɪɢ�

ɪɚɡɥɢɱɧɵɯ�ɩɨɬɟɧɰɢɚɥɚɯ�ɤɚɬɨɞɧɨɣ�ɩɨɥɹɪɢɡɚɰɢɢ�ɢ�ɜɟɫɨɜɵɦ�ɦɟɬɨɞɨɦ 
ȿɤ�ɩ��ɦȼ 400 425 450 473 500 
mNi, ɤɝ 15,4 21,3 27,2 92,4 25,1 

mNi  ɜɟɫɨɜɨɣ, ɤɝ 15,2 21,6 27,4 92,1 24,7 
 

ɗɤɨɧɨɦɢɱɟɫɤɨɟ�ɨɛɨɫɧɨɜɚɧɢɟ 
ɋɨɝɥɚɫɧɨ� ɤɨɬɢɪɨɜɤɟ� ©ɋȿɌɌɅɆȿɇɌª� ɰɜɟɬɧɵɯ� ɦɟɬɚɥɥɨɜ� ɧɚ�

ɥɨɧɞɨɧɫɤɨɣ�ɛɢɪɠɟ�ɦɟɬɚɥɥɨɜ� ɫɪɟɞɧɟɦɟɫɹɱɧɵɟ�ɰɟɧɵ�ɧɚ� ɧɢɤɟɥɶ ɜ� ����� ɝ��
ɫɨɫɬɚɜɢɥɢ�ɜ�ɞɨɥɥ��ɋɒȺ�ɡɚ��� ɬ�ɦɟɬɚɥɥɚ��§�������� $[7]. ɇɚ�ɈȺɈ�©Ɋɨɛɟɪɬ-
Ȼɨɲ-ɋɚɪɚɬɨɜª�ɡɚ�ɝɨɞ�ɨɛɪɚɡɭɟɬɫɹ�ɨɤɨɥɨ�a���ɬɨɧɧ�Ƚɒ��ɱɬɨ�ɩɨɡɜɨɥɹɟɬ�ɨɰɟɧɢɬɶ�
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ɜɨɡɦɨɠɧɭɸ�ɩɪɢɛɵɥɶ�ɩɪɟɞɩɪɢɹɬɢɹ�ɩɪɢ�ɢɡɜɥɟɱɟɧɢɢ�ɢ�ɩɪɨɞɚɠɟ�ɧɢɤɟɥɹ� ȿɫɥɢ�
ɢɡ�ɨɞɧɨɣ�ɬɨɧɧɵ�ɦɨɠɧɨ�ɢɡɜɥɟɱɶ�a������ɤɝ�ɧɢɤɟɥɹ��ɬɨ��ɫɨɨɬɜɟɬɫɬɜɟɧɧɨ��ɢɡ����
ɬɨɧɧ�- �����ɤɝ� Ƚɨɞɨɜɚɹ�ɩɪɢɛɵɥɶ�ɩɪɢ�ɩɨɥɭɱɟɧɢɢ�ɢ�ɩɪɨɞɚɠɟ�ɧɢɤɟɥɹ�ɫɨɫɬɚɜɢɬ�
ɨɤɨɥɨ� ɬɪɟɯ� ɦɢɥɥɢɨɧɨɜ� ɪɭɛɥɟɣ� ɜ� ɝɨɞ� ������� ɬ�6773,2 $���ɪɭɛ�� = 2772731,3 
ɪɭɛ��ɝɨɞ���Ɍɚɤɢɦ� ɨɛɪɚɡɨɦ�� ɩɪɨɜɟɞɟɧɧɵɟ� ɧɚɦɢ� ɢɫɫɥɟɞɨɜɚɧɢɹ� ɩɨɤɚɡɚɥɢ��
ɱɬɨ� ɨɬɯɨɞɵ� ɝɚɥɶɜɚɧɢɱɟɫɤɢɯ� ɩɪɨɢɡɜɨɞɫɬɜ� ɦɨɝɭɬ� ɭɫɩɟɲɧɨ�
ɢɫɩɨɥɶɡɨɜɚɬɶɫɹ� ɞɥɹ� ɢɡɜɥɟɱɟɧɢɹ� ɦɟɬɚɥɥɨɜ� ɢ� ɩɪɢɧɨɫɢɬɶ� ɩɪɢɛɵɥɶ�
ɩɪɟɞɩɪɢɹɬɢɸ� 

ɉɟɪɟɪɚɛɨɬɤɚ�Ƚɒ�ɩɨɡɜɨɥɢɬ�ɩɪɟɞɩɪɢɹɬɢɹɦ�ɫɧɢɡɢɬɶ�ɩɥɚɬɭ�ɡɚ�ɯɪɚɧɟɧɢɟ�
ɨɩɚɫɧɵɯ� ɨɬɯɨɞɨɜ� ɢ� ɨɞɧɨɜɪɟɦɟɧɧɨ� ɫ� ɷɬɢɦ� ɛɭɞɟɬ� ɪɟɲɟɧ� ɢ� ɪɹɞ� ɜɚɠɧɵɯ�
ɷɤɨɥɨɝɢɱɟɫɤɢɯ� ɩɪɨɛɥɟɦ� ± ɭɦɟɧɶɲɟɧɢɟ� ɩɥɨɳɚɞɟɣ� ɞɥɹ� ɨɪɝɚɧɢɡɚɰɢɢ� ɢ�
ɫɨɞɟɪɠɚɧɢɹ� ɩɨɥɢɝɨɧɨɜ� ɢ� ɫɜɚɥɨɤ�� ɫɧɢɠɟɧɢɟ� ɜɪɟɞɧɨɝɨ� ɜɨɡɞɟɣɫɬɜɢɹ�
ɝɚɥɶɜɚɧɨɲɥɚɦɨɜ�ɧɚ�ɨɤɪɭɠɚɸɳɭɸ�ɩɪɢɪɨɞɧɭɸ�ɫɪɟɞɭ�ɢ�ɡɞɨɪɨɜɶɟ�ɧɚɫɟɥɟɧɢɹ� 

 
Ʌɢɬɟɪɚɬɭɪɚ 

 
1. Ɋɟɦɧɟɜɚ� Ɍ�Ⱥ�� ȼɨɥɤɨɜ� Ɇ�ɂ�� ɍɬɢɥɢɡɚɰɢɹ� ɝɚɥɶɜɚɧɨɲɥɚɦɨɜ� ��  ɗɤɨɥɨɝɢɹ� ɢ�

ɩɪɨɦɵɲɥɟɧɧɨɫɬɶ�Ɋɨɫɫɢɢ������Ⱥɜɝɭɫɬ�ɋ����-17. 
2. Ɇɚɪɶɢɧ� ȼ�Ʉ�� Ʉɭɡɧɟɰɨɜɘ�ɋ��� ɇɨɜɨɤɪɟɳɟɧɨɜ ɋ�ɘ�� Ɉɩɵɬ� ɭɬɢɥɢɡɚɰɢɢ�

ɩɪɨɦɵɲɥɟɧɧɵɯ� ɨɬɯɨɞɨɜ� ɜ� ɉɟɧɡɟɧɫɤɨɣ� ɨɛɥɚɫɬɢ� ��� ɗɤɨɥɨɝɢɹ� ɢ� ɩɪɨɦɵɲɥɟɧɧɨɫɬɶ�
Ɋɨɫɫɢɢ�������Ɇɚɣ��ɋ���-33. 

3.  ȼɟɪɛɨɥɶ��ɋ�ȼ�� Ɂɚɩɚɪɢɣ�Ɇ�Ɇ���Ʉɨɡɥɨɜ ȼ�ȼ��Ɉɛɟɡɜɪɟɠɢɜɚɧɢɟ�ɝɚɥɶɜɚɧɨɲɥɚɦɨɜ�ɫ�
ɜɵɞɟɥɟɧɢɟɦ�ɦɟɬɚɥɥɨɜ����ɗɤɨɥɨɝɢɹ�ɢ�ɩɪɨɦɵɲɥɟɧɧɨɫɬɶ�Ɋɨɫɫɢɢ�������-Ⱥɩɪɟɥɶ�- ɋ����-29. 

��� Ɋɚɛɢɧɨɜɢɱ�� ȼ�Ⱥ�� ɏɚɜɢɧ� Ɂ�ə�� Ʉɪɚɬɤɢɣ� ɯɢɦɢɱɟɫɤɢɣ� ɫɩɪɚɜɨɱɧɢɤ�� Ʌ��� ɏɢɦɢɹ��
���������ɫ� 

5. Ƚɚɥɸɫ����Ɍɟɨɪɟɬɢɱɟɫɤɢɟ�ɨɫɧɨɜɵ�ɷɥɟɤɬɪɨɯɢɦɢɱɟɫɤɨɝɨ�ɚɧɚɥɢɡɚ��Ɇ���Ɇɢɪ�������- 
����ɫ� 

��� Ɏɥɟɪɨɜ�� ȼ�ɇ�� ɋɛɨɪɧɢɤ� ɡɚɞɚɱ� ɩɨ� ɩɪɢɤɥɚɞɧɨɣ� ɷɥɟɤɬɪɨɯɢɦɢɢ�� ɭɱɟɛ�� ɩɨɫɨɛɢɟ� ɞɥɹ�
ȼɍɁɨɜ�- Ɇ���ȼɵɫɲɚɹ�ɲɤɨɥɚ�������- ����ɫ� 

��� Ɋɵɧɨɤ� ɧɢɤɟɥɹ�� Ɇɢɪɨɜɨɣ� ɪɵɧɨɤ� ɧɢɤɟɥɹ� >ɗɥɟɤɬɪɨɧɧɵɣ� ɪɟɫɭɪɫ@�
Globfin/info/nickmkt.htm �Ⱦɚɬɚ�ɨɛɪɚɳɟɧɢɹ�ɦɚɪɬ������ɝ��� 

 
 
 

ɋ�Ⱥ� Ɉɫɬɪɨɭɦɨɜ�1��ɋ� ɐɚɣ�2 
 

1Ɇɨɫɤɨɜɫɤɢɣ�ɝɨɫɭɞɚɪɫɬɜɟɧɧɵɣ�ɭɧɢɜɟɪɫɢɬɟɬ�ɢɦɟɧɢ�Ɇ�ȼ�Ʌɨɦɨɧɨɫɨɜɚ��
ɛɢɨɥɨɝɢɱɟɫɤɢɣ�ɮɚɤɭɥɶɬɟɬ��Ɋɨɫɫɢɹ� 

2ɍɧɢɜɟɪɫɢɬɟɬ�ɆȽɍ-ɉɉɂ�ɜ�ɒɷɧɶɱɠɷɧɟ��ɝ��ɒɷɧɶɱɠɷɧɶ��ɩɪɨɜɢɧɰɢɹ�
Ƚɭɚɧɞɭɧ��Ʉɢɬɚɣɫɤɚɹ�ɧɚɪɨɞɧɚɹ�ɪɟɫɩɭɛɥɢɤɚ��(Shenzhen MSU-BIT University, 

Shenzhen, GuangdongProvince, China); 
 

ɊȺɁɊȺȻɈɌɄȺ�ɌȿɈɊɂɂ�ɋȺɆɈɈɑɂɓȿɇɂə�ȼɈȾɕ�ȼ�ɆȽɍ�
ɂ ɉȿɊɋɉȿɄɌɂȼɕ�ȿȿ�ɉɊɂɆȿɇȿɇɂə�ɉɊɂ�ɊȿȺȻɂɅɂɌȺɐɂɂ�

ɁȺȽɊəɁɇȿɇɇɕɏ�ȼɈȾɈȿɆɈȼ 
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ȼ� Ɇɨɫɤɨɜɫɤɨɦ� ɝɨɫɭɞɚɪɫɬɜɟɧɧɨɦ� ɭɧɢɜɟɪɫɢɬɟɬɟ� �ɆȽɍ�� ɜ� ɩɟɪɢɨɞ� ɫ� ����� ɝɨɞɚ� ɜ�
ɫɟɪɢɢ� ɫɬɚɬɟɣ� ɢ� ɤɧɢɝ� ɩɟɪɜɨɝɨ� ɢɡ� ɫɨɚɜɬɨɪɨɜ� ɞɚɧɧɨɣ� ɩɭɛɥɢɤɚɰɢɢ� ɪɚɡɪɚɛɨɬɚɧɚ�
ɷɤɨɥɨɝɢɱɟɫɤɚɹ� ɬɟɨɪɢɹ� ɦɭɥɶɬɢɮɭɧɤɰɢɨɧɚɥɶɧɨɣ� ɪɨɥɢ� ɛɢɨɬɵ� ɜ� ɷɤɨɫɢɫɬɟɦɧɨɦ�
ɫɚɦɨɨɱɢɳɟɧɢɢ� ɜɨɞɵ� �ɤɨɪɨɬɤɨ� ± ɬɟɨɪɢɹ� ɦɭɥɶɬɢɮɭɧɤɰɢɨɧɚɥɶɧɨɝɨ� ɷɤɨɫɢɫɬɟɦɧɨɝɨ�
ɫɚɦɨɨɱɢɳɟɧɢɹ� ɜɨɞɵ�� >�-��@�� ȼ� ɞɚɧɧɨɣ� ɩɭɛɥɢɤɚɰɢɢ� ɤɪɚɬɤɨ� ɨɫɜɟɳɟɧɵ� ɫɭɳɟɫɬɜɟɧɧɵɟ�
ɷɥɟɦɟɧɬɵ�ɷɬɨɣ�ɬɟɨɪɢɢ�ɢ�ɤɪɚɬɤɨ�ɫɮɨɪɦɭɥɢɪɨɜɚɧ�ɨɬɜɟɬ�ɧɚ�ɜɨɩɪɨɫ�� ɤɚɤɨɜɵ�ɩɟɪɫɩɟɤɬɢɜɵ�
ɩɪɢɦɟɧɟɧɢɹ� ɞɚɧɧɨɣ� ɬɟɨɪɢɢ� ɞɥɹ� ɧɚɭɱɧɨ� ɨɛɨɫɧɨɜɚɧɧɨɣ� ɪɟɚɛɢɥɢɬɚɰɢɢ� ɡɚɝɪɹɡɧɟɧɧɵɯ 
ɜɨɞɨɟɦɨɜ� 

Ʉɥɸɱɟɜɵɟ�ɫɥɨɜɚ��ɬɟɨɪɢɹ�ɫɚɦɨɨɱɢɳɟɧɢɹ�ɜɨɞɵ��ɜɨɞɧɵɟ�ɷɤɨɫɢɫɬɟɦɵ��ɪɟɚɛɢɥɢɬɚɰɢɹ�
ɡɚɝɪɹɡɧɟɧɧɵɯ�ɜɨɞɨɟɦɨɜ� 

 
ɉɪɢ�ɮɭɧɤɰɢɨɧɢɪɨɜɚɧɢɢ�ɜɨɞɧɵɯ�ɷɤɨɫɢɫɬɟɦ�>1@�ɩɪɨɬɟɤɚɟɬ ɦɧɨɠɟɫɬɜɨ�

ɩɪɨɰɟɫɫɨɜ�� ɜɥɢɹɸɳɢɯ� ɧɚ� ɤɚɱɟɫɬɜɨ� ɜɨɞɵ [2-6@�� ȼ� Ɇɨɫɤɨɜɫɤɨɦ�
ɝɨɫɭɞɚɪɫɬɜɟɧɧɨɦ� ɭɧɢɜɟɪɫɢɬɟɬɟ ɩɟɪɜɵɦ� ɢɡ� ɫɨɚɜɬɨɪɨɜ� ɞɚɧɧɨɣ� ɩɭɛɥɢɤɚɰɢɢ�
ɪɚɡɪɚɛɨɬɚɧɚ�ɷɤɨɥɨɝɢɱɟɫɤɚɹ�ɬɟɨɪɢɹ�ɦɭɥɶɬɢɮɭɧɤɰɢɨɧɚɥɶɧɨɝɨ�ɷɤɨɫɢɫɬɟɦɧɨɝɨ�
ɫɚɦɨɨɱɢɳɟɧɢɹ� ɜɨɞɵ� >2-12@�� ɤɨɬɨɪɚɹ� ɛɵɥɚ� ɨɞɨɛɪɟɧɚ� ɚɜɬɨɪɢɬɟɬɧɵɦɢ�
ɭɱɟɧɵɦɢ� >13@�� ȼ� ɞɚɧɧɨɣ� ɩɭɛɥɢɤɚɰɢɢ� ɫɞɟɥɚɧɚ� ɩɨɩɵɬɤɚ ɤɪɚɬɤɨ� ɨɫɜɟɬɢɬɶ�
ɫɭɳɟɫɬɜɟɧɧɵɟ� ɷɥɟɦɟɧɬɵ� ɷɬɨɣ� ɬɟɨɪɢɢ� ɢ� ɨɬɜɟɬɢɬɶ� ɧɚ� ɜɨɩɪɨɫ�� ɤɚɤ� ɞɚɧɧɚɹ�
ɬɟɨɪɢɹ� ɦɨɝɥɚ� ɛɵ� ɛɵɬɶ� ɩɨɥɟɡɧɨɣ� ɞɥɹ� ɧɚɭɱɧɨ� ɨɛɨɫɧɨɜɚɧɧɨɣ� ɪɟɚɛɢɥɢɬɚɰɢɢ 
ɡɚɝɪɹɡɧɟɧɧɵɯ�ɜɨɞɨɟɦɨɜ�� 

ɇɟɨɛɯɨɞɢɦɨ�ɨɬɞɟɥɶɧɨ�ɪɚɫɫɦɨɬɪɟɬɶ�ɫɥɟɞɭɸɳɟɟ����� ɤɚɤɢɦ�ɨɛɪɚɡɨɦ�ɷɬɚ�
ɬɟɨɪɢɹ� ɜɵɞɟɥɹɟɬ� ɢ� ɚɧɚɥɢɡɢɪɭɟɬ� ɨɫɧɨɜɧɵɟ� ɬɢɩɵ�ɦɟɯɚɧɢɡɦɨɜ� ɢ� ɩɪɨɰɟɫɫɨɜ��
ɭɱɚɫɬɜɭɸɳɢɯ� ɜ� ɫɚɦɨɨɱɢɳɟɧɢɢ� ɜɨɞɵ� ɢ� ���� ɨɫɧɨɜɧɵɟ� ɧɚɩɪɚɜɥɟɧɢɹ�
ɩɪɢɥɨɠɟɧɢɹ� ɷɬɨɣ� ɬɟɨɪɢɢ� ɧɚ� ɩɪɚɤɬɢɤɟ� ɜɨɫɫɬɚɧɨɜɥɟɧɢɹ� �ɪɟɚɛɢɥɢɬɚɰɢɢ��
ɪɟɦɟɞɢɚɰɢɢ��ɢ�ɩɨɞɞɟɪɠɚɧɢɹ ɤɚɱɟɫɬɜɚ�ɜɨɞɵ ɜɨɞɧɵɯ�ɨɛɴɟɤɬɨɜ� 

Ʉɪɚɬɤɨ� ɨɫɜɟɬɢɦ ɧɟɤɨɬɨɪɵɟ� ɢɡ� ɨɫɧɨɜɧɵɯ� ɷɥɟɦɟɧɬɨɜ� ɷɬɨɣ� ɬɟɨɪɢɢ� ɧɚ�
ɨɫɧɨɜɚɧɢɢ� ɩɭɛɥɢɤɚɰɢɣ� ɚɜɬɨɪɚ� ɬɟɨɪɢɢ [2-12]�� ɩɪɢɱɟɦ� ɨɫɨɛɟɧɧɨ� ɜɵɞɟɥɢɦ�
ɡɧɚɱɟɧɢɟ�ɩɭɛɥɢɤɚɰɢɣ� [9,10]. ɇɟɨɛɯɨɞɢɦɨ�ɨɬɦɟɬɢɬɶ��ɱɬɨ�ɢɡɥɨɠɟɧɧɨɟ�ɧɢɠɟ�
ɧɟ�ɹɜɥɹɟɬɫɹ�ɨɛɡɨɪɨɦ�ɢɥɢ�ɫɭɦɦɢɪɨɜɚɧɢɟɦ�ɩɭɛɥɢɤɚɰɢɣ�ɪɚɡɥɢɱɧɵɯ�ɚɜɬɨɪɨɜ��
ɗɬɚ� ɬɟɨɪɢɹ� ɹɜɥɹɟɬɫɹ� ɢɧɧɨɜɚɰɢɨɧɧɨɣ� ɪɚɡɪɚɛɨɬɤɨɣ� ɤɨɧɤɪɟɬɧɨɝɨ�
ɢɫɫɥɟɞɨɜɚɬɟɥɹ�� ɚ� ɢɦɟɧɧɨ� ɚɜɬɨɪɚ� ɧɚɭɱɧɵɯ� ɩɭɛɥɢɤɚɰɢɣ [2-12] ɢ� ɩɪɢ�
ɢɫɩɨɥɶɡɨɜɚɧɢɢ� ɬɟɤɫɬɚ� ɩɪɢɜɨɞɢɦɵɯ� ɧɢɠɟ� ɩɨɥɨɠɟɧɢɣ�� ɫɮɨɪɦɭɥɢɪɨɜɚɧɧɵɯ�
ɷɬɢɦ�ɚɜɬɨɪɨɦ��ɧɟɨɛɯɨɞɢɦɨ�ɰɢɬɢɪɨɜɚɧɢɟ�ɷɬɢɯ�ɩɭɛɥɢɤɚɰɢɣ� 

1. Ɇɟɯɚɧɢɡɦɵ�ɫɚɦɨɨɱɢɳɟɧɢɹ�ɜɨɞɵ. ɉɨ�ɦɧɟɧɢɸ�ɚɜɬɨɪɚ�ɬɟɨɪɢɢ�[9], 
ɧɟɨɛɯɨɞɢɦɨ� ɜɵɞɟɥɢɬɶ� ɫɥɟɞɭɸɳɢɟ� ɨɫɧɨɜɧɵɯ� ɬɢɩɵ� ɦɟɯɚɧɢɡɦɨɜ�
ɫɚɦɨɨɱɢɳɟɧɢɹ� ɜɨɞɧɵɯ� ɷɤɨɫɢɫɬɟɦ�� ɤɨɬɨɪɵɟ� ɦɵ� ɧɚɡɜɚɥɢ� ɫɥɟɞɭɸɳɢɦ�
ɨɛɪɚɡɨɦ� 

����Ɏɢɥɶɬɪɚɰɢɨɧɧɚɹ�ɚɤɬɢɜɧɨɫɬɶ��ɢɥɢ�ɮɢɥɶɬɪɵ��ILOWHUV�� 
���� Ɇɟɯɚɧɢɡɦɵ� ɩɟɪɟɧɨɫɚ�� ɩɟɪɟɤɚɱɢɜɚɧɢɹ� ɯɢɦɢɱɟɫɤɢɯ� ɜɟɳɟɫɬɜ� ɢɡ�

ɨɞɧɨɣ�ɷɤɨɥɨɝɢɱɟɫɤɨɣ ɫɪɟɞɵ�ɜ�ɞɪɭɝɭɸ�- ɤɪɚɬɤɨ�ɝɨɜɨɪɹ��ɧɚɫɨɫɵ��SXPSV�� 
���� Ɋɚɫɳɟɩɥɟɧɢɟ� ɦɨɥɟɤɭɥ� ɡɚɝɪɹɡɧɹɸɳɢɯ� ɜɟɳɟɫɬɜ� ± ɤɪɚɬɤɨ� ɝɨɜɨɪɹ��

ɦɟɥɶɧɢɰɵ��PLOOV��>9]. 
ɉɪɨɜɟɞɟɧɧɵɣ� ɜ� ɩɭɛɥɢɤɚɰɢɹɯ� [9,10] ɚɧɚɥɢɡ ɜɵɞɟɥɹɟɬ� ɜ� ɫɨɫɬɚɜɟ� ɷɬɢɯ�

ɬɢɩɨɜ�ɦɟɯɚɧɢɡɦɨɜ�ɫɥɟɞɭɸɳɟɟ� 
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1.1. Ɏɢɥɶɬɪɵ� 
Ɇɟɯɚɧɢɡɦɚɦɢ�ɮɢɥɶɬɪɨɜ� ɞɚɧɧɚɹ� ɬɟɨɪɢɹ ɧɚɡɵɜɚɟɬ ɛɨɥɶɲɨɣ� ɤɨɦɩɥɟɤɫ�

ɩɪɨɰɟɫɫɨɜ�ɢ�ɮɚɤɬɨɪɨɜ��ɤɨɬɨɪɵɣ�ɜɤɥɸɱɚɟɬ�ɜ�ɫɟɛɹ�ɫɥɟɞɭɸɳɟɟ� 
�ɚ��ɮɢɥɶɬɪɚɰɢɸ�ɜɨɞɵ�ɫɨɜɨɤɭɩɧɨɫɬɶɸ�ɛɟɫɩɨɡɜɨɧɨɱɧɵɯ�ɝɢɞɪɨɛɢɨɧɬɨɜ-

ɮɢɥɶɬɪɚɬɨɪɨɜ��ILOWHU-feeders); 
�ɛ�� ɮɭɧɤɰɢɨɧɢɪɨɜɚɧɢɟ� ɫɨɨɛɳɟɫɬɜ� ɜɵɫɲɢɯ� ɜɨɞɧɵɯ� ɪɚɫɬɟɧɢɣ�

�ɦɚɤɪɨɮɢɬɨɜ�� PDFURSK\WHV��� ɤɨɬɨɪɵɟ� ɡɚɞɟɪɠɢɜɚɸɬ� ɱɚɫɬɶ� ɛɢɨɝɟɧɨɜ� �ɚɡɨɬ��
ɮɨɫɮɨɪ�� ɢ� ɡɚɝɪɹɡɧɹɸɳɢɯ� ɜɟɳɟɫɬɜ�� ɩɨɫɬɭɩɚɸɳɢɯ� ɜ� ɷɤɨɫɢɫɬɟɦɭ� ɫ�
ɩɪɢɥɟɝɚɸɳɟɣ�ɬɟɪɪɢɬɨɪɢɢ� 

�ɜ�� ɮɭɧɤɰɢɨɧɢɪɨɜɚɧɢɟ� ɛɟɧɬɨɫɚ�� ɡɚɞɟɪɠɢɜɚɸɳɟɝɨ� ɢ� ɩɨɝɥɨɳɚɸɳɟɝɨ�
ɱɚɫɬɶ� ɛɢɨɝɟɧɨɜ� �QXWULHQWV�� ɢ� ɡɚɝɪɹɡɧɹɸɳɢɯ� ɜɟɳɟɫɬɜ� �ɩɨɥɥɸɬɚɧɬɨɜ��
SROOXWDQWV���ɦɢɝɪɢɪɭɸɳɢɯ�ɧɚ�ɝɪɚɧɢɰɟ�ɪɚɡɞɟɥɚ�ɜɨɞɚ�ɞɨɧɧɵɟ�ɨɫɚɞɤɢ� 

�ɝ�� ɮɭɧɤɰɢɨɧɢɪɨɜɚɧɢɟ� ɦɢɤɪɨɨɪɝɚɧɢɡɦɨɜ�� ɫɨɪɛɢɪɨɜɚɧɧɵɯ� ɧɚ�
ɜɡɜɟɲɟɧɧɵɯ� ɱɚɫɬɢɰɚɯ�� ɩɟɪɟɦɟɳɚɸɳɢɯɫɹ� ɨɬɧɨɫɢɬɟɥɶɧɨ� ɜɨɞɧɨɣ� ɦɚɫɫɵ�
ɜɫɥɟɞɫɬɜɢɟ�ɝɪɚɜɢɬɚɰɢɨɧɧɨɝɨ�ɨɫɟɞɚɧɢɹ�ɱɚɫɬɢɰ�ɩɨɞ�ɞɟɣɫɬɜɢɟɦ�ɫɢɥ�ɬɹɠɟɫɬɢ�ȼ�
ɪɟɡɭɥɶɬɚɬɟ� ɜɨɞɧɚɹ� ɦɚɫɫɚ� ɢ� ɦɢɤɪɨɨɪɝɚɧɢɡɦɵ� ɩɟɪɟɦɟɳɚɸɬɫɹ� ɨɬɧɨɫɢɬɟɥɶɧɨ�
ɞɪɭɝ� ɞɪɭɝɚ�� ɱɬɨ� ɷɤɜɢɜɚɥɟɧɬɧɨ� ɫɢɬɭɚɰɢɢ�� ɤɨɝɞɚ� ɜɨɞɚ� ɩɪɨɮɢɥɶɬɪɨɜɵɜɚɟɬɫɹ�
ɱɟɪɟɡ�ɡɟɪɧɢɫɬɵɣ�ɫɭɛɫɬɪɚɬ�ɫ�ɩɪɢɤɪɟɩɥɟɧɧɵɦɢ��DWWDFKHG��ɦɢɤɪɨɨɪɝɚɧɢɡɦɚɦɢ��
ɩɨɫɥɟɞɧɢɟ� ɢɡɜɥɟɤɚɸɬ� ɢɡ� ɜɨɞɵ� ɪɚɫɬɜɨɪɟɧɧɵɟ� ɨɪɝɚɧɢɱɟɫɤɢɟ� ɜɟɳɟɫɬɜɚ� ɢ�
ɛɢɨɝɟɧɵ [9]. 

1.2. Ɇɟɯɚɧɢɡɦɵ�ɩɟɪɟɧɨɫɚ�ɡɚɝɪɹɡɧɹɸɳɢɯ�ɜɟɳɟɫɬɜ��ɧɚɫɨɫɵ�� 
ȼ�ɦɟɯɚɧɢɡɦɵ�ɩɟɪɟɧɨɫɚ�ɞɚɧɧɚɹ�ɬɟɨɪɢɹ ɜɤɥɸɱɚɟɬ ɫɥɟɞɭɸɳɟɟ [9]: 
�ɚ�� ɮɭɧɤɰɢɨɧɚɥɶɧɵɣ� ɧɚɫɨɫ�� ɨɛɟɫɩɟɱɢɜɚɸɳɢɣ� ɩɟɪɟɦɟɳɟɧɢɟ� ɱɚɫɬɢ�

ɩɨɥɥɸɬɚɧɬɨɜ�ɢɡ�ɜɨɞɧɨɣ�ɬɨɥɳɢ�ɜ�ɚɬɦɨɫɮɟɪɭ�± ɢɫɩɚɪɟɧɢɟ� 
�ɛ�� ɮɭɧɤɰɢɨɧɚɥɶɧɵɣ� ɧɚɫɨɫ�� ɨɩɪɟɞɟɥɹɸɳɢɣ� ɩɟɪɟɦɟɳɟɧɢɟ� ɱɚɫɬɢ�

ɛɢɨɝɟɧɨɜ� �QXWULHQWV�� ɢɡ� ɜɨɞɵ� ɧɚ� ɬɟɪɪɢɬɨɪɢɸ� ɨɤɪɭɠɚɸɳɢɯ� ɧɚɡɟɦɧɵɯ�
ɷɤɨɫɢɫɬɟɦ�± ɫɨɜɨɤɭɩɧɨɫɬɶ�ɦɢɝɪɚɰɢɨɧɧɵɯ�ɩɪɨɰɟɫɫɨɜ�ɜ�ɫɜɹɡɢ�ɫ�ɜɵɥɟɬɨɦ�ɢɡ�
ɜɨɞɵ� ɜɡɪɨɫɥɨɣ� ɫɬɚɞɢɢ� �ɢɦɚɝɨ�� ɬɟɯ� ɧɚɫɟɤɨɦɵɯ�� ɭ� ɤɨɬɨɪɵɯ� ɥɢɱɢɧɨɱɧɚɹ�
ɫɬɚɞɢɹ�ɛɵɥɚ�ɩɪɨɜɟɞɟɧɚ�ɜ�ɜɨɞɟ� 

�ɜ�� ɚɧɚɥɨɝɢɱɧɵɣ� ɮɭɧɤɰɢɨɧɚɥɶɧɵɣ� ɧɚɫɨɫ�� ɩɟɪɟɦɟɳɚɸɳɢɣ� ɱɚɫɬɶ�
ɛɢɨɝɟɧɨɜ� ɢɡ� ɜɨɞɵ� ɧɚ� ɬɟɪɪɢɬɨɪɢɸ� ɨɤɪɭɠɚɸɳɢɯ� ɧɚɡɟɦɧɵɯ� ɷɤɨɫɢɫɬɟɦ� ± ɜ�
ɫɜɹɡɢ�ɫ�ɩɢɬɚɧɢɟɦ�ɪɵɛɨɹɞɧɵɯ��SLVFLYRUH��ɩɬɢɰ�ɝɢɞɪɨɛɢɨɧɬɚɦɢ��ɩɪɟɠɞɟ�ɜɫɟɝɨ�
ɪɵɛɨɣ���ɩɪɢ�ɩɢɬɚɧɢɢ�ɪɵɛɨɹɞɧɵɟ�ɩɬɢɰɵ�ɢɡɵɦɚɸɬ�ɛɢɨɦɚɫɫɭ�ɪɵɛ�ɢɡ�ɜɨɞɧɨɣ�
ɷɤɨɫɢɫɬɟɦɵ� ɢ� ɬɟɦ� ɫɚɦɵɦ� ɜɵɧɨɫɹɬ� ɢɡ� ɜɨɞɵ� ɛɢɨɝɟɧɧɵɟ� ɷɥɟɦɟɧɬɵ��
ɫɨɞɟɪɠɚɳɢɟɫɹ� ɜ� ɷɬɨɣ� ɛɢɨɦɚɫɫɟ�� ɩɨɫɤɨɥɶɤɭ� ɷɬɢ� ɩɬɢɰɵ� ɝɧɟɡɞɹɬɫɹ� ɧɚ�
ɬɟɪɪɢɬɨɪɢɢ��ɨɤɪɭɠɚɸɳɟɣ�ɜɨɞɨɟɦ�ɢɥɢ�ɜɨɞɨɬɨɤ�>9]. 

1.3. Ɇɟɯɚɧɢɡɦɵ� ɪɚɡɪɭɲɟɧɢɹ� ɢ� ɮɪɚɝɦɟɧɬɚɰɢɢ� ɡɚɝɪɹɡɧɹɸɳɢɯ�
ɜɟɳɟɫɬɜ��ɦɟɥɶɧɢɰɵ�� 

Ʉ� ɦɟɯɚɧɢɡɦɚɦ� ɪɚɫɳɟɩɥɟɧɢɹ� ɡɚɝɪɹɡɧɹɸɳɢɯ� ɜɟɳɟɫɬɜ� ɩɪɟɞɥɚɝɚɟɦɚɹ 
ɚɜɬɨɪɨɦ�ɬɟɨɪɢɹ ɨɬɧɨɫɢɬ�ɫɥɟɞɭɸɳɢɟ�>9]: 

�ɚ��ɦɟɥɶɧɢɰɚ�ɜɧɭɬɪɢɤɥɟɬɨɱɧɵɯ�ɮɟɪɦɟɧɬɚɬɢɜɧɵɯ�ɩɪɨɰɟɫɫɨɜ� 
�ɛ��ɦɟɥɶɧɢɰɚ�ɜɧɟɤɥɟɬɨɱɧɵɯ�ɮɟɪɦɟɧɬɨɜ��ɧɚɯɨɞɹɳɢɯɫɹ�ɜ�ɜɨɞɧɨɣ�ɫɪɟɞɟ� 
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�ɜ�� ɦɟɥɶɧɢɰɚ� ɮɨɬɨɯɢɦɢɱɟɫɤɢɯ� ɩɪɨɰɟɫɫɨɜ�� ɫɟɧɫɢɛɢɥɢɡɢɪɨɜɚɧɧɵɯ�
ɜɟɳɟɫɬɜɚɦɢ�ɛɢɨɥɨɝɢɱɟɫɤɨɝɨ�ɩɪɨɢɫɯɨɠɞɟɧɢɹ� 

�ɝ��ɦɟɥɶɧɢɰɚ�ɫɜɨɛɨɞɧɨ-ɪɚɞɢɤɚɥɶɧɵɯ�ɩɪɨɰɟɫɫɨɜ�ɫ�ɭɱɚɫɬɢɟɦ�ɥɢɝɚɧɞɨɜ�
ɛɢɨɥɨɝɢɱɟɫɤɨɝɨ� ɩɪɨɢɫɯɨɠɞɟɧɢɹ� >4,9@�� ɇɟɤɨɬɨɪɵɟ� ɢɡ� ɷɬɢɯ� ɫɜɨɛɨɞɧɨ-
ɪɚɞɢɤɚɥɶɧɵɯ� ɩɪɨɰɟɫɫɨɜ� ɛɵɥɢ� ɪɚɫɫɦɨɬɪɟɧɵ� ɜ� ɩɭɛɥɢɤɚɰɢɹɯ�
ɘ�ɂ� ɋɤɭɪɥɚɬɨɜɚ��ɊȺɇ��ɢ�ɫɨɚɜɬɨɪɨɜ� 

ȼ�ɩɪɨɰɟɫɫɚɯ�ɪɚɫɳɟɩɥɟɧɢɹ��ɪɚɡɪɭɲɟɧɢɹ��ɞɟɝɪɚɞɚɰɢɢ��ɛɢɨɞɟɝɪɚɞɚɰɢɢ��
ɡɚɝɪɹɡɧɹɸɳɢɯ� ɜɟɳɟɫɬɜ� ɛɨɥɶɲɭɸ� ɪɨɥɶ� ɢɝɪɚɸɬ� ɦɢɤɪɨɨɪɝɚɧɢɡɦɵ�� Ɋɨɥɶ�
ɦɢɤɪɨɨɪɝɚɧɢɡɦɨɜ� ɜ� ɫɚɦɨɨɱɢɳɟɧɢɢ� ɜɨɞɵ� ɧɢ� ɜ� ɤɨɟɣ� ɦɟɪɟ� ɧɟɥɶɡɹ�
ɧɟɞɨɨɰɟɧɢɜɚɬɶ� ± ɬɚɤ� ɠɟ�� ɤɚɤ� ɢ� ɪɨɥɶ� ɞɪɭɝɢɯ� ɝɪɭɩɩ� ɜɨɞɧɵɯ� ɨɪɝɚɧɢɡɦɨɜ��
Ȼɨɥɟɟ� ɩɨɞɪɨɛɧɨ� ɪɨɥɶ� ɦɢɤɪɨɨɪɝɚɧɢɡɦɨɜ� ɜ� ɫɚɦɨɨɱɢɳɟɧɢɢ� ɪɚɫɫɦɨɬɪɟɧɚ ɜ�
ɦɨɧɨɝɪɚɮɢɢ� >10@�� Ȼɨɥɶɲɭɸ� ɪɨɥɶ� ɜ� ɩɨɡɧɚɧɢɢ� ɢ� ɚɧɚɥɢɡɟ� ɪɨɥɢ�
ɦɢɤɪɨɨɪɝɚɧɢɡɦɨɜ� ɫɵɝɪɚɥɢ� ɪɚɛɨɬɵ� ɚɤɚɞ�� Ƚ�Ƚ� Ɂɚɜɚɪɡɢɧɚ� �ɊȺɇ�� ɢ� ɞɪɭɝɢɯ�
ɦɢɤɪɨɛɢɨɥɨɝɨɜ� 

2. Ɉɫɧɨɜɧɵɟ� ɧɚɩɪɚɜɥɟɧɢɹ� ɢɫɩɨɥɶɡɨɜɚɧɢɹ� ɜɵɲɟɭɩɨɦɹɧɭɬɨɣ�
ɬɟɨɪɢɢ�ɞɥɹ�ɪɟɚɛɢɥɢɬɚɰɢɢ��ɡɚɝɪɹɡɧɟɧɧɵɯ�ɜɨɞɨɟɦɨɜ 

ȼ�ɞɨɤɥɚɞɟ�ɩɟɪɜɨɝɨ�ɢɡ�ɫɨɚɜɬɨɪɨɜ�ɷɬɨɣ�ɩɭɛɥɢɤɚɰɢɢ��ɤɨɬɨɪɵɣ�ɨɧ�ɫɞɟɥɚɥ�
����������� ɧɚ� ɤɨɧɮɟɪɟɧɰɢɢ� ©ɗɤɨɬɨɤɫɢɤɨɥɨɝɢɹ-����ª� �Ɍɭɥɚ��� ɩɪɟɞɥɨɠɟɧɨ 
ɜɵɞɟɥɢɬɶ� ɤɚɤ� ɦɢɧɢɦɭɦ� ɞɜɚ� ɧɚɩɪɚɜɥɟɧɢɹ� ɢɫɩɨɥɶɡɨɜɚɧɢɹ� ɭɤɚɡɚɧɧɨɣ� ɜɵɲɟ 
ɬɟɨɪɢɢ�� Ⱦɥɹ� ɛɨɥɟɟ� ɩɨɥɧɨɝɨ� ɨɫɜɨɟɧɢɹ� ɷɬɨɣ� ɬɟɨɪɢɢ� ɧɟɨɛɯɨɞɢɦɨ�
ɨɡɧɚɤɨɦɢɬɶɫɹ�ɫ�ɫɟɪɢɟɣ�ɩɭɛɥɢɤɚɰɢɣ�>2-12]. 

ɉɟɪɜɨɟ� ɧɚɩɪɚɜɥɟɧɢɟ ± ɧɟɨɛɯɨɞɢɦɚ� ɦɚɤɫɢɦɚɥɶɧɚɹ� ɨɯɪɚɧɚ� ɭɠɟ�
ɫɭɳɟɫɬɜɭɸɳɢɯ� ɩɨɩɭɥɹɰɢɣ� ɬɟɯ� ɜɨɞɧɵɯ� ɨɪɝɚɧɢɡɦɨɜ�� ɤɨɬɨɪɵɟ� ɭɱɚɫɬɜɭɸɬ ɜ�
ɜɵɲɟɭɤɚɡɚɧɧɵɯ ɦɟɯɚɧɢɡɦɚɯ ɢ�ɩɪɨɰɟɫɫɚɯ ɫɚɦɨɨɱɢɳɟɧɢɹ��ɉɨɞɱɟɪɤɧɟɦ��ɱɬɨ�
ɷɬɢ� ɨɪɝɚɧɢɡɦɵ� ɧɟ� ɩɪɨɫɬɨ� ɜɨɜɥɟɱɟɧɵ�� ɚ� ɡɚɱɚɫɬɭɸ� ɹɜɥɹɸɬɫɹ� ɜɚɠɧɟɣɲɟɣ�
ɞɜɢɠɭɳɟɣ�ɫɢɥɨɣ��ɞɪɚɣɜɟɪɚɦɢ�ɷɬɢɯ�ɩɪɨɰɟɫɫɨɜ� 

ȼɬɨɪɨɟ� ɧɚɩɪɚɜɥɟɧɢɟ ± ɩɨ� ɦɟɪɟ� ɧɟɨɛɯɨɞɢɦɨɫɬɢ� ɧɟɨɛɯɨɞɢɦɨ�
ɩɪɨɜɟɞɟɧɢɟ� ɛɢɨɢɧɠɟɧɟɪɧɵɯ�� ɛɢɨɪɟɤɭɥɶɬɢɜɚɰɢɨɧɧɵɯ� ɪɚɛɨɬ� ɩɨ�
ɜɨɫɫɨɡɞɚɧɢɸ� ɬɟɯ� ɷɥɟɦɟɧɬɨɜ� ɛɢɨɬɵ� ɢ� ɜɨɞɧɨɣ� ɷɤɨɫɢɫɬɟɦɵ�� ɚ� ɬɚɤɠɟ 
ɩɪɢɛɪɟɠɧɵɯ� ɷɤɨɫɢɫɬɟɦ�� ɤɨɬɨɪɵɟ� ɧɭɠɧɵ� ɞɥɹ� ɫɚɦɨɨɱɢɳɟɧɢɹ� ɜɨɞɵ�� ɧɨ�
ɨɤɚɡɚɥɢɫɶ� ɧɚɪɭɲɟɧɧɵɦɢ� ɢɥɢ� ɭɬɪɚɱɟɧɧɵɦɢ� ɩɪɢ� ɚɧɬɪɨɩɨɝɟɧɧɨɦ�
ɜɨɡɞɟɣɫɬɜɢɢ� 

Ȼɨɥɟɟ� ɩɨɞɪɨɛɧɨɟ� ɢɡɥɨɠɟɧɢɟ� ± ɫɦ�� ɜ� ɩɭɛɥɢɤɚɰɢɹɯ [2-12], 
ɨɫɨɛɟɧɧɨ [10]. 

ȼɕȼɈȾɕ 
��Ɉɩɭɛɥɢɤɨɜɚɧɚ� ɫɟɪɢɹ� ɫɬɚɬɟɣ� ɢ� ɤɧɢɝ�� ɜ� ɤɨɬɨɪɵɯ� ɢɡɥɨɠɟɧɵ� ɨɫɧɨɜɵ�

ɪɚɡɪɚɛɨɬɚɧɧɨɣ� ɜ� ɆȽɍ� ɢɧɧɨɜɚɰɢɨɧɧɨɣ� ɬɟɨɪɢɢ� ɦɭɥɶɬɢɮɭɧɤɰɢɨɧɚɥɶɧɨɝɨ�
ɷɤɨɫɢɫɬɟɦɧɨɝɨ�ɫɚɦɨɨɱɢɳɟɧɢɹ�ɜɨɞɵ� 

��ɍɤɚɡɚɧɧɚɹ�ɬɟɨɪɢɹ�ɦɨɠɟɬ�ɛɵɬɶ�ɢɫɩɨɥɶɡɨɜɚɧɚ�ɜ�ɩɪɚɤɬɢɱɟɫɤɨɣ�ɪɚɛɨɬɟ�
ɩɨ� ɪɟɚɛɢɥɢɬɚɰɢɢ� �ɪɟɦɟɞɢɚɰɢɢ�� ɪɟɤɭɥɶɬɢɜɚɰɢɢ�� ɜɨɫɫɬɚɧɨɜɥɟɧɢɸ��
ɡɚɝɪɹɡɧɟɧɧɵɯ�ɜɨɞɨɟɦɨɜ� 
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Ʌɢɬɟɪɚɬɭɪɚ 
 
��Ⱥɥɢɦɨɜ�� Ⱥ�Ɏ�� ɗɥɟɦɟɧɬɵ� ɬɟɨɪɢɢ� ɮɭɧɤɰɢɨɧɢɪɨɜɚɧɢɹ� ɜɨɞɧɵɯ� ɷɤɨɫɢɫɬɟɦ� ��

Ⱥ�Ɏ�Ⱥɥɢɦɨɜ��- ɋɚɧɤɬ-ɉɟɬɟɪɛɭɪɝ��ɇɚɭɤɚ������.-����ɫ� ; 22 ɫɦ��-Ɋɟɡ���ɚɧɝɥ� -Ȼɢɛɥɢɨɝɪ���ɫ��
139-146. -ISBN 5-02-026145-9. 

��Ɉɫɬɪɨɭɦɨɜ, ɋ�Ⱥ��ȼɨɞɧɚɹ�ɷɤɨɫɢɫɬɟɦɚ��ɤɪɭɩɧɨɪɚɡɦɟɪɧɵɣ�ɞɢɜɟɪɫɢɮɢɰɢɪɨɜɚɧɧɵɣ�
ɛɢɨɪɟɚɤɬɨɪ� ɫ� ɮɭɧɤɰɢɟɣ� ɫɚɦɨɨɱɢɳɟɧɢɹ� ɜɨɞɵ / ɋ.Ⱥ. Ɉɫɬɪɨɭɦɨɜ// Ⱦɨɤɥɚɞɵ� ɚɤɚɞɟɦɢɢ�
ɧɚɭɤ� ± 2000.± Ɍ. 374 (3). ± ɋ����-429. https://www.academia.edu/1012207/;  

��Ɉɫɬɪɨɭɦɨɜ, ɋ�� Ⱥ�� ɂɧɝɢɛɢɬɨɪɧɵɣ� ɚɧɚɥɢɡ� ɪɟɝɭɥɹɬɨɪɧɵɯ� ɜɡɚɢɦɨɞɟɣɫɬɜɢɣ� ɜ�
ɬɪɨɮɢɱɟɫɤɢɯ� ɫɟɬɹɯ / ɋ.Ⱥ. Ɉɫɬɪɨɭɦɨɜ// Ⱦɨɤɥɚɞɵ�ɚɤɚɞɟɦɢɢ�ɧɚɭɤ� ± 2000.± Ɍ. 375 (6). ± 
ɋ����-849. https://www.academia.edu/45953417/ ; 

��Ɉɫɬɪɨɭɦɨɜ�� ɋ�Ⱥ�� Ȼɢɨɥɨɝɢɱɟɫɤɢɟ� ɷɮɮɟɤɬɵ� ɩɪɢ� ɜɨɡɞɟɣɫɬɜɢɢ� ɩɨɜɟɪɯɧɨɫɬɧɨ-
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334,[10] c������ɫɦ��- Ɋɟɡ���ɚɧɝɥ��-Ȼɢɛɥɢɨɝɪ���ɫ��264-304.±ISBN 5-317-00323-7. 

��Ɉɫɬɪɨɭɦɨɜ, ɋ�Ⱥ�� ɋɢɧɷɤɨɥɨɝɢɱɟɫɤɢɟ� ɨɫɧɨɜɵ� ɪɟɲɟɧɢɹ� ɩɪɨɛɥɟɦɵ�
ɷɜɬɪɨɮɢɪɨɜɚɧɢɹ /ɋ.Ⱥ. Ɉɫɬɪɨɭɦɨɜ//  Ⱦɨɤɥɚɞɵ� ɚɤɚɞɟɦɢɢ� ɧɚɭɤ� ±2001. ±Ɍ�� ���� ���� ± 
ɋ����±712. https://www.academia.edu/790367/ ; 

��Ɉɫɬɪɨɭɦɨɜ, ɋ��Ⱥ��ɂɞɟɧɬɢɮɢɤɚɰɢɹ�ɧɨɜɨɝɨ�ɜɢɞɚ�ɨɩɚɫɧɨɫɬɢ�ɯɢɦɢɱɟɫɤɢɯ�ɜɟɳɟɫɬɜ��
ɢɧɝɢɛɢɪɨɜɚɧɢɟ� ɩɪɨɰɟɫɫɨɜ� ɷɤɨɥɨɝɢɱɟɫɤɨɣ� ɪɟɦɟɞɢɚɰɢɢ / ɋ.Ⱥ. Ɉɫɬɪɨɭɦɨɜ//  
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https://www.academia.edu/2525080/;  

��Ɉɫɬɪɨɭɦɨɜ, ɋ�Ⱥ�� ɋɢɫɬɟɦɚ� ɩɪɢɧɰɢɩɨɜ� ɞɥɹ� ɫɨɯɪɚɧɟɧɢɹ� ɛɢɨɝɟɨɰɟɧɨɬɢɱɟɫɤɨɣ�
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±2002.± Ɍ���������� ± ɋ����-713. https://www.academia.edu/49281720/;   

��Ɉɫɬɪɨɭɦɨɜ, ɋ�Ⱥ��ɋɨɯɪɚɧɟɧɢɟ�ɛɢɨɪɚɡɧɨɨɛɪɚɡɢɹ�ɢ�ɤɚɱɟɫɬɜɨ�ɜɨɞɵ��ɪɨɥɶ�ɨɛɪɚɬɧɵɯ�
ɫɜɹɡɟɣ�ɜ�ɷɤɨɫɢɫɬɟɦɚɯ / ɋ.Ⱥ. Ɉɫɬɪɨɭɦɨɜ // Ⱦɨɤɥɚɞɵ�ɚɤɚɞɟɦɢɢ�ɧɚɭɤ� ±2002. ±Ɍ���������� ± 
ɋ����±141. https://www.academia.edu/790370/; 
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Ʌ�ȼ��ɉɟɪɟɥɨɦɨɜ��Ɇ��Ȼ��ɇɢɤɢɲɢɧɚ��Ʌ��Ƚ��Ɇɭɯɬɨɪɨɜ��ȿ��ȼ��ɂɜɚɧɨɜɚ�� 
ɘ�Ɇ��Ⱥɬɪɨɳɟɧɤɨ 

 
Ɍɭɥɶɫɤɢɣ�ɝɨɫɭɞɚɪɫɬɜɟɧɧɵɣ�ɩɟɞɚɝɨɝɢɱɟɫɤɢɣ�ɭɧɢɜɟɪɫɢɬɟɬ�ɢɦ��Ʌ��ɇ��Ɍɨɥɫɬɨɝɨ 

 
ɉɈȽɅɈɓȿɇɂȿ�ɌəɀȿɅɕɏ�ɆȿɌȺɅɅɈȼ�ɈɄɂɋɅȿɇɇɕɆɂ�

ȽɍɆɂɇɈȼɕɆɂ�ɄɂɋɅɈɌȺɆɂ 
 
ɂɡɭɱɟɧɨ� ɩɨɝɥɨɳɟɧɢɟ� ɪɹɞɚ� ɬɹɠɟɥɵɯ� ɦɟɬɚɥɥɨɜ� ɨɤɢɫɥɟɧɧɵɦɢ� ɫ� ɢɫɩɨɥɶɡɨɜɚɧɢɟɦ�

ɩɟɪɫɭɥɶɮɚɬɚ� ɤɚɥɢɹ� ɝɭɦɢɧɨɜɵɦɢ� ɤɢɫɥɨɬɚɦɢ�� ɜɵɞɟɥɟɧɧɵɦɢ� ɢɡ� ɬɨɪɮɚ�� Ɉɤɢɫɥɟɧɢɟ�
ɝɭɦɢɧɨɜɵɯ�ɤɢɫɥɨɬ�ɩɪɢɜɨɞɢɬ�ɤ�ɜɨɡɪɚɫɬɚɧɢɸ�ɤɨɥɢɱɟɫɬɜɚ�ɤɚɪɛɨɤɫɢɥɶɧɵɯ�ɝɪɭɩɩ��ɚ�ɬɚɤɠɟ�
ɭɜɟɥɢɱɟɧɢɟ�ɫɨɞɟɪɠɚɧɢɹ�ɤɟɬɨɧɧɵɯ�ɢ�ɯɢɧɨɢɞɧɵɯ�ɮɪɚɝɦɟɧɬɨɜ�ɜ�ɢɯ�ɫɨɫɬɚɜɟ��ɉɨɥɭɱɟɧɧɵɟ�
ɨɤɢɫɥɟɧɧɵɟ� ɩɪɟɩɚɪɚɬɵ� ɩɨɝɥɨɳɚɸɬ� ɛɨɥɶɲɟɟ� ɤɨɥɢɱɟɫɬɜɨ� ɬɹɠɟɥɵɯ� ɦɟɬɚɥɥɨɜ� ɩɨ�
ɫɪɚɜɧɟɧɢɸ�ɫ�ɩɪɢɪɨɞɧɵɦɢ�ɝɭɦɢɧɨɜɵɦɢ�ɤɢɫɥɨɬɚɦɢ� 

Ʉɥɸɱɟɜɵɟ� ɫɥɨɜɚ�� ɝɭɦɭɫɨɜɵɟ� ɜɟɳɟɫɬɜɚ�� ɩɟɪɫɭɥɶɮɚɬ� ɤɚɥɢɹ�� ɦɢɤɪɨɷɥɟɦɟɧɬɵ��
ɚɞɫɨɪɛɰɢɹ 
 

Ƚɭɦɭɫɨɜɵɟ� ɜɟɳɟɫɬɜɚ� ɩɪɟɞɫɬɚɜɥɹɸɬ� ɫɨɛɨɣ� ɫɦɟɫɶ� ɨɪɝɚɧɢɱɟɫɤɢɯ�
ɤɨɦɩɨɧɟɧɬɨɜ� ɫ� ɪɚɡɥɢɱɧɨɣ� ɫɬɪɭɤɬɭɪɨɣ� ɢ� ɪɚɡɧɨɨɛɪɚɡɧɵɦɢ�
ɮɭɧɤɰɢɨɧɚɥɶɧɵɦɢ� ɝɪɭɩɩɚɦɢ� ɢ� ɩɨɷɬɨɦɭ� ɨɛɥɚɞɚɸɬ� ɫɩɨɫɨɛɧɨɫɬɶɸ�
ɨɛɪɚɡɨɜɵɜɚɬɶ� ɤɨɦɩɥɟɤɫɧɵɟ� ɫɨɟɞɢɧɟɧɢɹ� ɫ� ɬɹɠɺɥɵɦɢ� ɦɟɬɚɥɥɚɦɢ� �ɌɆ���
Ʉɪɨɦɟ� ɬɨɝɨ�� ɝɭɦɭɫɨɜɵɟ� ɜɟɳɟɫɬɜɚ� ɩɪɨɹɜɥɹɸɬ� ɨɤɢɫɥɢɬɟɥɶɧɨ-
ɜɨɫɫɬɚɧɨɜɢɬɟɥɶɧɭɸ� ɚɤɬɢɜɧɨɫɬɶ� ɩɨ� ɨɬɧɨɲɟɧɢɸ� ɤ� ɫɨɟɞɢɧɟɧɢɹɦ�
ɦɢɤɪɨɷɥɟɦɟɧɬɨɜ >�@�� ɂɡɜɟɫɬɧɨ� ɬɚɤɠɟ� ɫɬɢɦɭɥɢɪɭɸɳɟɟ� ɢ� ɚɞɚɩɬɨɝɟɧɧɨɟ�
ɞɟɣɫɬɜɢɟ�ɨɪɝɚɧɢɱɟɫɤɢɯ�ɜɟɳɟɫɬɜ�ɝɭɦɭɫɚ�ɧɚ�ɩɨɱɜɟɧɧɵɟ�ɦɢɤɪɨɨɪɝɚɧɢɡɦɵ [2], 
ɪɨɥɶ� ɤɨɬɨɪɵɯ� ɜ� ɢɦɦɨɛɢɥɢɡɚɰɢɢ� ɢ� ɬɪɚɧɫɮɨɪɦɚɰɢɢ� ɫɨɟɞɢɧɟɧɢɣ� ɬɹɠɟɥɵɯ�
ɦɟɬɚɥɥɨɜ�ɢ�ɦɟɬɚɥɥɨɢɞɨɜ�ɞɨɫɬɚɬɨɱɧɨ�ɜɟɥɢɤɚ� ȼɫɟ�ɷɬɨ�ɞɟɥɚɟɬ�ɩɟɪɫɩɟɤɬɢɜɧɵɦ�
ɢɫɩɨɥɶɡɨɜɚɧɢɟ� ɝɭɦɭɫɨɜɵɯ� ɜɟɳɟɫɬɜ� ɞɥɹ� ɪɟɦɟɞɢɚɰɢɢ� ɩɨɱɜ� ɢ� ɝɪɭɧɬɨɜ��
ɡɚɝɪɹɡɧɟɧɧɵɯ�ɬɹɠɟɥɵɦɢ�ɦɟɬɚɥɥɚɦɢ� 

Ɋɟɚɤɰɢɨɧɧɚɹ�ɫɩɨɫɨɛɧɨɫɬɶ�ɝɭɦɭɫɨɜɵɯ�ɤɢɫɥɨɬ�ɜ�ɡɧɚɱɢɬɟɥɶɧɨɣ�ɫɬɟɩɟɧɢ�
ɡɚɜɢɫɢɬ� ɨɬ� ɫɨɞɟɪɠɚɧɢɹ� ɜ� ɢɯ� ɫɨɫɬɚɜɟ� ɪɚɡɥɢɱɧɵɯ� ɮɭɧɤɰɢɨɧɚɥɶɧɵɯ� ɝɪɭɩɩ��
ɐɟɥɟɧɚɩɪɚɜɥɟɧɧɚɹ� ɯɢɦɢɱɟɫɤɚɹ� ɦɨɞɢɮɢɤɚɰɢɹ� ɝɭɦɭɫɨɜɵɯ� ɤɢɫɥɨɬ� ɦɨɠɟɬ�
ɢɡɦɟɧɢɬɶ� ɫɨɫɬɚɜ� ɢ� ɭɜɟɥɢɱɢɬɶ� ɫɨɞɟɪɠɚɧɢɟ� ɧɟɨɛɯɨɞɢɦɵɯ� ɮɭɧɤɰɢɨɧɚɥɶɧɵɯ�
ɝɪɭɩɩ� ɢ� ɬɟɦ� ɫɚɦɵɦ ɭɥɭɱɲɢɬɶ� ɢɯ� ɫɨɪɛɰɢɨɧɧɵɟ� ɫɜɨɣɫɬɜɚ�� Ʉ� ɱɢɫɥɭ�
ɜɨɡɦɨɠɧɵɯ� ɫɩɨɫɨɛɨɜ� ɦɨɞɢɮɢɤɚɰɢɢ� ɨɪɝɚɧɢɱɟɫɤɢɯ� ɜɟɳɟɫɬɜ� ɝɭɦɭɫɚ�
ɨɬɧɨɫɢɬɫɹ� ɢɯ� ɨɤɢɫɥɟɧɢɟ�� Ⱦɥɹ� ɦɹɝɤɨɝɨ�� ɧɟɪɚɡɪɭɲɚɸɳɟɝɨ� ɨɤɢɫɥɟɧɢɹ� ɛɵɥɨ�
ɩɪɟɞɥɨɠɟɧɨ�>�@�ɢɫɩɨɥɶɡɨɜɚɧɢɟ�ɩɟɪɫɭɥɶɮɚɬɚ�ɤɚɥɢɹ� 

Ɉɤɢɫɥɟɧɢɟ�ɝɭɦɢɧɨɜɵɯ�ɤɢɫɥɨɬ��ȽɄ���ɜɵɞɟɥɟɧɧɵɯ�ɢɡ�ɧɢɡɢɧɧɨɝɨ�ɬɨɪɮɚ��
ɩɪɨɜɨɞɢɥɢ�ɩɨ�ɦɟɬɨɞɭ��ɩɪɟɞɥɨɠɟɧɧɨɦɭ�ɞɥɹ�ɮɟɧɨɥɨɜ�[4]. ��ɝ�ȽɄ�ɪɚɫɬɜɨɪɹɥɢ�ɜ�
��� ɦɥ� ���-ɧɨɝɨ� ɪɚɫɬɜɨɪɚ� 1D2+� ɢ� ɞɨɛɚɜɥɹɥɢ� ��� ɦɥ� ɞɢɫɬɢɥɥɢɪɨɜɚɧɧɨɣ�
ɜɨɞɵ��Ʉ�ɩɨɥɭɱɟɧɧɨɦɭ�ɪɚɫɬɜɨɪɭ�ɩɪɢ�ɢɧɬɟɧɫɢɜɧɨɦ�ɩɟɪɟɦɟɲɢɜɚɧɢɢ�ɜ�ɬɟɱɟɧɢɟ�
ɱɚɫɚ� ɞɨɛɚɜɥɹɥɢ� ��� ɦɦɨɥɶ� ɧɚɫɵɳɟɧɧɨɝɨ� ɪɚɫɬɜɨɪɚ� .2S2O8�� Ɍɟɦɩɟɪɚɬɭɪɭ�
ɫɦɟɫɢ�ɩɨɞɞɟɪɠɢɜɚɥɢ�ɧɚ�ɭɪɨɜɧɟ����ɋ��ɋɦɟɫɶ�ɨɫɬɚɜɥɹɥɢ�ɧɚ����ɱɚɫɨɜ��ɩɨɫɥɟ�
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ɱɟɝɨ� ɩɪɨɢɡɜɨɞɢɥɢ� ɨɬɞɟɥɟɧɢɟ� ɬɜɟɪɞɨɣ� ɮɚɡɵ� ɨɬ� ɠɢɞɤɨɣ�
ɰɟɧɬɪɢɮɭɝɢɪɨɜɚɧɢɟɦ� 

Ɋɚɫɩɪɟɞɟɥɟɧɢɟ� ɭɝɥɟɪɨɞɚ� ɩɨ� ɫɬɪɭɤɬɭɪɧɵɦ� ɮɪɚɝɦɟɧɬɚɦ� ɢɫɯɨɞɧɵɯ� ɢ�
ɨɤɢɫɥɟɧɧɵɯ�ȽɄ�ɨɩɪɟɞɟɥɹɥɢ�ɦɟɬɨɞɨɦ�ɫɩɟɤɬɪɨɫɤɨɩɢɢ�ɹɞɟɪɧɨɝɨ�ɦɚɝɧɢɬɧɨɝɨ�
ɪɟɡɨɧɚɧɫɚ� 13ɋɜ� Ɋɟɫɭɪɫɧɨɦ� ɰɟɧɬɪɟ� ©Ɇɚɝɧɢɬɧɨ-ɪɟɡɨɧɚɧɫɧɵɟ� ɦɟɬɨɞɵ�
ɢɫɫɥɟɞɨɜɚɧɢɹª�ɋɚɧɤɬ-ɉɟɬɟɪɛɭɪɝɫɤɨɝɨ�ɝɨɫɭɞɚɪɫɬɜɟɧɧɨɝɨ�ɭɧɢɜɟɪɫɢɬɟɬɚ�� 

Ⱦɥɹ�ɢɡɭɱɟɧɢɹ�ɩɨɝɥɨɳɟɧɢɹ� ɤɚɬɢɨɧɨɜ�Pb, Zn, Cu ɢ�Ni ɩɪɢɪɨɞɧɵɦɢ ɢ�
ɨɤɢɫɥɟɧɧɵɦɢ�ȽɄ�ɢɫɩɨɥɶɡɨɜɚɥɢ�ɪɚɫɬɜɨɪɵ�ɢɯ�ɫɨɥɟɣ�ɜ�ɫɪɟɞɟ��ɦɆ�KNO3 ɩɪɢ�
ɪɇ� ���ɉɨɝɥɨɳɟɧɢɟ�ɌɆ�ɢɫɯɨɞɧɵɦɢ� ɝɭɦɢɧɨɜɵɦɢ� ɤɢɫɥɨɬɚɦɢ� ɛɵɥɨ� ɢɡɭɱɟɧɨ�
ɩɪɢ� ɤɨɧɰɟɧɬɪɚɰɢɹɯ� ɦɟɬɚɥɥɨɜ� ɜ� ɪɚɫɬɜɨɪɟ� ���� ɦɆ�ɥ�� ���� ɦɆ�ɥ�� �� ɦɆ�ɥ� ɢ� ��
ɦɆ�ɥ�� ɉɨɝɥɨɳɟɧɢɟ� ɬɹɠɟɥɵɯ� ɦɟɬɚɥɥɨɜ� ɨɤɢɫɥɟɧɧɵɦɢ� ȽɄ� ɢɡɭɱɚɥɢ� ɩɪɢ�
ɦɚɤɫɢɦɚɥɶɧɨɣ� ɤɨɧɰɟɧɬɪɚɰɢɢ�ɦɟɬɚɥɥɨɜ� ± ��ɦɆ�ɥ�� Ʉɨɧɰɟɧɬɪɚɰɢɢ� ɬɹɠɟɥɵɯ�
ɦɟɬɚɥɥɨɜ� ɜ� ɪɚɜɧɨɜɟɫɧɨɦ� ɪɚɫɬɜɨɪɟ� ɨɩɪɟɞɟɥɹɥɢ� ɦɟɬɨɞɨɦ� ɚɬɨɦɧɨ-
ɷɦɢɫɫɢɨɧɧɨɣ� ɫɩɟɤɬɪɨɫɤɨɩɢɢ� ɫ� ɢɧɞɭɤɬɢɜɧɨ� ɫɜɹɡɚɧɧɨɣ� ɩɥɚɡɦɨɣ� ɧɚ�
ɫɩɟɤɬɪɨɦɟɬɪɟ� PerkinElmerOptima 5300 DV�� Ʉɨɥɢɱɟɫɬɜɨ� ɚɞɫɨɪɛɢɪɨɜɚɧɧɵɯ�
ɌɆ ɪɚɫɫɱɢɬɵɜɚɥɢ ɤɚɤ� ɪɚɡɧɨɫɬɶ� ɦɟɠɞɭ� ɢɯ� ɤɨɧɰɟɧɬɪɚɰɢɹɦɢ� ɜ� ɢɫɯɨɞɧɨɦ� ɢ�
ɪɚɜɧɨɜɟɫɧɨɦ� ɪɚɫɬɜɨɪɚɯ� ɩɨɫɥɟ� ɪɚɡɞɟɥɟɧɢɹ� ɬɜɟɪɞɨɣ� ɢ� ɠɢɞɤɨɣ� ɮɚɡɵ�
ɰɟɧɬɪɢɮɭɝɢɪɨɜɚɧɢɟɦ� 

ɋɪɚɜɧɢɬɟɥɶɧɵɣ� ɚɧɚɥɢɡ� ɩɨɥɭɱɟɧɧɵɯ� ɤɨɥɢɱɟɫɬɜɟɧɧɵɯ� ɪɟɡɭɥɶɬɚɬɨɜ� ɢɡ�
ɫɩɟɤɬɪɨɜ� əɆɊ� 13ɋ� ɞɟɦɨɧɫɬɪɢɪɭɟɬ�� ɱɬɨ ɧɚɢɛɨɥɟɟ ɫɭɳɟɫɬɜɟɧɧɵɦɢ�
ɢɡɦɟɧɟɧɢɹɦɢ� ɜ� ɫɬɪɭɤɬɭɪɟ� ɝɭɦɢɧɨɜɵɯ� ɤɢɫɥɨɬ� ɜ� ɪɟɡɭɥɶɬɚɬɟ� ɢɯ�
ɨɤɢɫɥɟɧɢɹ.2S2O8ɹɜɥɹɟɬɫɹ�ɜɨɡɪɚɫɬɚɧɢɟ�ɤɨɥɢɱɟɫɬɜɚ�ɤɚɪɛɨɤɫɢɥɶɧɵɯ�ɝɪɭɩɩ��ɚ�
ɬɚɤɠɟ� ɡɧɚɱɢɬɟɥɶɧɨɟ� ɭɜɟɥɢɱɟɧɢɟ� ɫɨɞɟɪɠɚɧɢɹ� ɤɟɬɨɧɧɵɯ� ɢ� ɯɢɧɨɢɞɧɵɯ�
ɮɪɚɝɦɟɧɬɨɜ�ɜ�ɢɯ�ɫɨɫɬɚɜɟ� 

Ⱥɞɫɨɪɛɰɢɹ�Pb, Zn, Cu, Ni ɧɚ ɢɫɯɨɞɧɨɣ�ȽɄ�ɬɨɪɮɚ�ɭɞɨɜɥɟɬɜɨɪɢɬɟɥɶɧɨ�
ɨɩɢɫɵɜɚɟɬɫɹ� ɭɪɚɜɧɟɧɢɟɦ�Ʌɟɧɝɦɸɪɚ�� ɩɚɪɚɦɟɬɪɵ� ɤɨɬɨɪɨɝɨ� ɩɪɟɞɫɬɚɜɥɟɧɵ� ɜ�
ɬɚɛɥɢɰɟ� 

 
ɉɚɪɚɦɟɬɪɵ�ɭɪɚɜɧɟɧɢɹ�Ʌɟɧɝɦɸɪɚ�ɞɥɹ�ɚɞɫɨɪɛɰɢɢ�ɤɚɬɢɨɧɨɜ�ɌɆ�ɩɪɢɪɨɞɧɵɦɢ�ɬɨɪɮɹɧɵɦɢ�
ɝɭɦɢɧɨɜɵɦɢ�ɤɢɫɥɨɬɚɦɢ 
Ʉɚɬɢɨɧɵ KL, ɥ�Ɇ Qmax, ɦɆ�ɤɝ R R2 

Cu ������1,9 ������������ 0,982 0,853 
Pb ������� ���������� 0,992 0,984 
Zn ������� ���������� 0,981 0,962 
Ni ������� ��������� 0,997 0,994 

 
ɉɨɝɥɨɳɟɧɢɟ� ɱɟɬɵɪɟɯ� ɌɆ� ɩɪɢ� ɢɯ� ɤɨɧɰɟɧɬɪɚɰɢɢ� ɜ� ɪɚɫɬɜɨɪɟ� �� ɦɆ�ɥ�

����� ɦɝ�ɤɝ� ɫɨɪɛɟɧɬɚ�� ɢ� ɪɇ� �� ɢɫɯɨɞɧɵɦɢ� ɢ� ɨɤɢɫɥɟɧɧɵɦɢ� ɝɭɦɢɧɨɜɵɦɢ�
ɤɢɫɥɨɬɚɦɢ�ɩɨɤɚɡɚɧɨ�ɧɚ�ɪɢɫɭɧɤɟ� 

ɇɚɲ� ɷɤɫɩɟɪɢɦɟɧɬ� ɧɚɝɥɹɞɧɨ� ɞɟɦɨɧɫɬɪɢɪɭɟɬ�� ɱɬɨ� ɨɤɢɫɥɟɧɢɟ�
ɩɟɪɫɭɥɶɮɚɬɨɦ� ɤɚɥɢɹ� ɜɟɞɟɬ� ɤ� ɭɜɟɥɢɱɟɧɢɸ� ɩɨɝɥɨɳɟɧɢɹ ɝɭɦɢɧɨɜɵɦɢ�
ɤɢɫɥɨɬɚɦɢ� ɜɫɟɯ� ɢɡɭɱɟɧɧɵɯ� ɬɹɠɟɥɵɯ� ɦɟɬɚɥɥɨɜ�� ɗɬɨ� ɭɜɟɥɢɱɟɧɢɟ� ɞɥɹ�
ɪɚɡɥɢɱɧɵɯ�ɤɚɬɢɨɧɨɜ�ɜɵɪɚɠɟɧɨ�ɜ�ɪɚɡɧɨɣ�ɫɬɟɩɟɧɢ� 
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ɉɨɝɥɨɳɟɧɢɟ�ɬɹɠɟɥɵɯ�ɦɟɬɚɥɥɨɜ�ɩɪɢɪɨɞɧɵɦɢ�ɢ�ɨɤɢɫɥɟɧɧɵɦɢ�ȽɄ 

 
Ɍɚɤ��ɩɨɝɥɨɳɟɧɢɟ�Pb ɭɜɟɥɢɱɢɜɚɟɬɫɹ�ɧɚ��������Ni ± ɧɚ��������Zn ± ɧɚ�

10,6%, Cu ± ɧɚ� ���� ��� Ɍɚɤɢɦ� ɨɛɪɚɡɨɦ�� ɨɤɢɫɥɟɧɢɟ� ɝɭɦɢɧɨɜɵɯ� ɤɢɫɥɨɬ�
ɩɟɪɫɭɥɶɮɚɬɨɦ�ɤɚɥɢɹ�ɩɪɢɜɨɞɢɬ�ɤ�ɪɨɫɬɭ�ɩɨɝɥɨɳɟɧɢɹ�ɢɦɢ�ɬɹɠɟɥɵɯ�ɦɟɬɚɥɥɨɜ��
ɱɬɨ� ɜɨɡɦɨɠɧɨ� ɨɛɭɫɥɨɜɥɟɧɨ� ɪɨɫɬɨɦ� ɫɨɞɟɪɠɚɧɢɹ� ɜ� ɫɬɪɭɤɬɭɪɟ� ɷɬɢɯ�
ɝɭɦɭɫɨɜɵɯ�ɜɟɳɟɫɬɜ�ɤɚɪɛɨɤɫɢɥɶɧɵɯ�ɝɪɭɩɩ��ɫ�������ɞɨ��������ɢ�ɤɟɬɨɧɧɵɯ�ɢ�
ɯɢɧɨɢɞɧɵɯ�ɝɪɭɩɩ��ɫ������ɞɨ��������� 

 
Ʌɢɬɟɪɚɬɭɪɚ 

 
���Ɉɪɥɨɜ�Ⱦ�ɋ��Ƚɭɦɭɫɨɜɵɟ�ɤɢɫɥɨɬɵ�ɩɨɱɜ�ɢ�ɨɛɳɚɹ�ɬɟɨɪɢɹ�ɝɭɦɢɮɢɤɚɰɢɢ��Ɇ���ɂɡɞ-

ɜɨ�Ɇɨɫɤɨɜɫɤɨɝɨ�ɭɧ-ɬɚ������������ɫ� 
2. PerelomovL.V., SarkarB., SizovaO. etal. Zinc and lead detoxifying abilities of 

humic substances relevant to environmental bacterial species // Ecotoxicology and 
Environmental Safety. 2018. V. 151. P. 178-183. 

���0DUWtQ��)���6iL]ā-LPpQH]��&���*RQ]iOH]-Vila, F. J. The persulfate oxidation of a soil 
humic acid // Soil Science. 1982. V. 132. No 3. P. 200-203. 

4. Sethna, S.M. The Elbs persulfate oxidation // Chem. Rev. 1951. V������ʋ����P. 91-101. 
 

 

Ⱥ�Ⱥ��ɉɨɞɨɤɫɟɧɨɜ��Ɉ�ȼ��Ⱥɬɚɦɚɧɨɜɚ 

 
ɋɚɪɚɬɨɜɫɤɢɣ�ɝɨɫɭɞɚɪɫɬɜɟɧɧɵɣ�ɬɟɯɧɢɱɟɫɤɢɣ�ɭɧɢɜɟɪɫɢɬɟɬ� 

ɢɦɟɧɢ��Ƚɚɝɚɪɢɧɚ�ɘ�Ⱥ. 
 

ɍȼȿɅɂɑȿɇɂȿ�ɗɎɎȿɄɌɂȼɇɈɋɌɂ�ɈɑɂɋɌɄɂ�
ɉɊɈɂɁȼɈȾɋɌȼȿɇɇɕɏ�ɋɌɈɑɇɕɏ�ȼɈȾ�ɈɌ�ȺɊɈɆȺɌɂɑȿɋɄɂɏ�

ȺɆɂɇɈɋɈȿȾɂɇȿɇɂɃ�ɇȺ�ɋɌȺɇɐɂəɏ�ȼɈȾɈɈɑɂɋɌɄɂ 
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Ɋɟɡɭɥɶɬɚɬɵ� ɩɪɨɜɟɞɟɧɧɵɯ� ɢɫɫɥɟɞɨɜɚɧɢɣ� ɩɨɤɚɡɚɥɢ�� ɱɬɨ� ɢɫɫɥɟɞɨɜɚɧɧɵɟ� ɫɨɪɛɟɧɬɵ�
ɩɪɨɹɜɢɥɢ� ɫɥɨɠɧɵɣ�ɢ�ɧɟɨɞɧɨɡɧɚɱɧɵɣ�ɯɚɪɚɤɬɟɪ�ɢɡɦɟɧɟɧɢɹ�ɢɧɬɟɧɫɢɜɧɨɫɬɢ� ɚɞɫɨɪɛɰɢɢ�ɜ�
ɡɚɜɢɫɢɦɨɫɬɢ� ɨɬ� ɬɟɦɩɟɪɚɬɭɪɵ� ɢ� ɝɢɞɪɨɞɢɧɚɦɢɱɟɫɤɢɯ� ɭɫɥɨɜɢɣ�� ɉɪɢ� ɷɬɨɦ� ɬɟɦɩɟɪɚɬɭɪɚ�
ɨɤɚɡɵɜɚɟɬ� ɛɨɥɟɟ� ɫɭɳɟɫɬɜɟɧɧɨɟ� ɜɥɢɹɧɢɟ� ɧɚ� ɫɨɪɛɰɢɨɧɧɭɸ� ɫɩɨɫɨɛɧɨɫɬɶ� ɢɡɭɱɚɟɦɵɯ�
ɨɛɪɚɡɰɨɜ� ɛɟɧɬɨɧɢɬɚ� ɩɨ� ɨɬɧɨɲɟɧɢɸ� ɤ� ɨ-ɮɟɧɢɥɟɧɞɢɚɦɢɧɭ�� ɇɚɢɛɨɥɟɟ� ɩɟɪɫɩɟɤɬɢɜɧɵɦɢ�
ɜɚɪɢɚɧɬɚɦɢ� ɫɨɪɛɟɧɬɨɜ� ɜ� ɰɟɥɹɯ� ɢɡɜɥɟɱɟɧɢɹ� ɢɡ� ɜɨɞɵ� ɚɪɨɦɚɬɢɱɟɫɤɢɯ� ɚɦɢɧɨɜ� ɦɨɠɧɨ�
ɧɚɡɜɚɬɶ� ɜɫɟ�ɮɪɚɤɰɢɢ�ɛɟɧɬɨɧɢɬɚ�� ɩɪɨɲɟɞɲɟɝɨ�ɨɛɠɢɝ�ɩɪɢ������ɋ�ɢ�ɩɪɨɲɟɞɲɟɝɨ�ɨɛɠɢɝ�
ɩɪɢ� ����� ɋ�� ɋɜɨɣɫɬɜɚ� ɷɬɢɯ� ɫɨɪɛɟɧɬɨɜ� ɧɟɨɛɯɨɞɢɦɨ� ɢɡɭɱɢɬɶ� ɛɨɥɟɟ� ɞɟɬɚɥɶɧɨ��
Ⱥɤɬɢɜɢɪɨɜɚɧɢɟ�ɛɟɧɬɨɧɢɬɚ�ɝɢɞɪɨɨɤɢɫɶɸ�ɦɚɝɧɢɹ�ɧɟ�ɩɪɢɜɟɥɨ�ɤ�ɩɨɜɵɲɟɧɢɸ�ɫɨɪɛɰɢɨɧɧɨɣ�
ɫɩɨɫɨɛɧɨɫɬɢ� 

Ʉɥɸɱɟɜɵɟ� ɫɥɨɜɚ�� ɜɨɞɨɨɬɜɟɞɟɧɢɟ�� ɜɨɞɨɨɱɢɫɬɤɚ�� ɚɞɫɨɪɛɰɢɹ�� ɩɟɪɟɦɟɲɢɜɚɧɢɟ��
ɫɨɪɛɰɢɨɧɧɵɟ�ɦɚɬɟɪɢɚɥɵ��ɦɨɞɢɮɢɰɢɪɨɜɚɧɧɵɣ�ɛɟɧɬɨɧɢɬ� 

 
ɉɪɢ�ɫɨɜɪɟɦɟɧɧɵɯ�ɬɟɦɩɚɯ�ɪɚɡɜɢɬɢɹ�ɩɪɨɦɵɲɥɟɧɧɨɫɬɢ�ɫɬɚɧɨɜɢɬɫɹ�ɜɫɟ�

ɛɨɥɟɟ� ɚɤɬɭɚɥɶɧɨɣ� ɩɪɨɛɥɟɦɚ� ɨɱɢɫɬɤɢ� ɫɬɨɱɧɵɯ� ɜɨɞ�� Ɂɧɚɱɢɬɟɥɶɧɚɹ� ɱɚɫɬɶ�
ɩɪɨɦɵɲɥɟɧɧɵɯ ɫɬɨɤɨɜ� ɜ� ɧɚɫɬɨɹɳɟɟ� ɜɪɟɦɹ� ɫɛɪɚɫɵɜɚɟɬɫɹ� ɜ� ɩɪɢɪɨɞɧɵɟ�
ɜɨɞɨɟɦɵ�ɜ�ɧɟɞɨɫɬɚɬɨɱɧɨ�ɨɱɢɳɟɧɧɨɦ�ɜɢɞɟ��ȼ�ɪɟɡɭɥɶɬɚɬɟ� ɷɬɨɝɨ�ɨɤɨɥɨ�����
ɩɪɟɫɧɨɣ� ɜɨɞɵ� ɩɪɢɪɨɞɧɵɯ� ɢɫɬɨɱɧɢɤɨɜ� ɧɚ� ɬɟɪɪɢɬɨɪɢɢ� Ɋɨɫɫɢɢ� ɨɛɥɚɞɚɸɬ�
ɧɟɞɨɫɬɚɬɨɱɧɵɦ� ɤɚɱɟɫɬɜɨɦ� ɞɥɹ� ɢɫɩɨɥɶɡɨɜɚɧɢɹ� ɜ� ɰɟɥɹɯ� ɩɢɬɶɟɜɨɝɨ�
ɜɨɞɨɫɧɚɛɠɟɧɢɹ [1]. 

Ʉ�ɱɢɫɥɭ�ɧɚɢɛɨɥɟɟ�ɪɚɫɩɪɨɫɬɪɚɧɟɧɧɵɯ�ɢ�ɬɨɤɫɢɱɧɵɯ�ɜɟɳɟɫɬɜ��ɤɨɬɨɪɵɟ�
ɡɚɝɪɹɡɧɹɸɬ� ɜɨɞɧɵɟ� ɨɛɴɟɤɬɵ� ɜ� ɪɟɡɭɥɶɬɚɬɟ� ɫɛɪɨɫɚ� ɫɬɨɱɧɵɯ� ɜɨɞ�
ɩɪɨɦɩɪɟɞɩɪɢɹɬɢɣ��ɨɬɧɨɫɹɬ�ɚɪɨɦɚɬɢɱɟɫɤɢɟ�ɚɦɢɧɨɫɨɟɞɢɧɟɧɢɹ�>�@� 

ȼ� ɧɚɫɬɨɹɳɟɟ� ɜɪɟɦɹ� ɧɚɢɛɨɥɟɟ� ɨɩɪɚɜɞɚɧɧɵɦ� ɢɡ� ɜɫɟɯ� ɩɪɢɦɟɧɹɟɦɵɯ�
ɮɢɡɢɤɨ-ɯɢɦɢɱɟɫɤɢɯ� ɦɟɬɨɞɨɜ� ɜɨɞɨɨɱɢɫɬɤɢ� ɩɪɢ� ɜɨɞɨɨɬɜɟɞɟɧɢɢ� ɹɜɥɹɟɬɫɹ�
ɚɞɫɨɪɛɰɢɨɧɧɵɣ� ɦɟɬɨɞ� � >�@�� Ɉɞɧɢɦ� ɢɡ� ɤɥɸɱɟɜɵɯ� ɮɚɤɬɨɪɨɜ�� ɤɨɬɨɪɵɣ�
ɨɤɚɡɵɜɚɟɬ� ɨɩɪɟɞɟɥɹɸɳɟɟ� ɜɥɢɹɧɢɟ� ɧɚ� ɩɪɨɰɟɫɫ� ɚɞɫɨɪɛɰɢɢ�� ɹɜɥɹɟɬɫɹ�
ɬɟɦɩɟɪɚɬɭɪɚ�� � Ⱥɞɫɨɪɛɰɢɹ� ɩɪɢ� ɮɢɥɶɬɪɨɜɚɧɢɢ� ɱɟɪɟɡ� ɩɥɨɬɧɵɣ� ɫɥɨɣ�
ɚɞɫɨɪɛɟɧɬɚ� ɹɜɥɹɟɬɫɹ� ɨɞɧɢɦ� ɢɡ� ɧɚɢɛɨɥɟɟ� ɪɚɫɩɪɨɫɬɪɚɧɟɧɧɵɯ� ɦɟɬɨɞɨɜ�
ɨɱɢɫɬɤɢ�ɜɨɞɵ�>�@� 

ɍɫɬɚɧɨɜɥɟɧɨ�� ɱɬɨ� ɩɪɢɦɟɧɟɧɢɟ� ɜ� ɤɚɱɟɫɬɜɟ� ɚɞɫɨɪɛɟɧɬɨɜ� ɛɟɧɬɨɧɢɬɨɜ��
ɦɨɞɢɮɢɰɢɪɨɜɚɧɧɵɯ� ɪɚɡɧɵɦɢ� ɫɩɨɫɨɛɚɦɢ�� ɞɚɟɬ� ɜɨɡɦɨɠɧɨɫɬɶ� ɩɨɜɵɫɢɬɶ�
ɷɮɮɟɤɬɢɜɧɨɫɬɶ�ɚɞɫɨɪɛɰɢɢ�ɜɟɳɟɫɬɜ�ɩɪɨɢɡɜɨɞɧɵɯ�ɛɟɧɡɨɥɚ�ɞɨ���-98% [5].  

Ɉɛɴɟɤɬ� ɢɫɫɥɟɞɨɜɚɧɢɹ� ɩɪɟɞɫɬɚɜɥɹɥ� ɫɨɛɨɣ� ɦɨɞɟɥɶɧɵɣ� ɪɚɫɬɜɨɪ�
ɡɚɝɪɹɡɧɹɸɳɟɝɨ�ɜɟɳɟɫɬɜɚ�± ɨ-ɮɟɧɢɥɟɧɞɢɚɦɢɧɚ�ɧɟɫɤɨɥɶɤɢɯ�ɤɨɧɰɟɧɬɪɚɰɢɣ� 

ȼ� ɩɪɨɰɟɫɫɟ� ɢɫɫɥɟɞɨɜɚɧɢɣ� ɮɢɥɶɬɪɨɜɚɧɢɟ� ɨɫɭɳɟɫɬɜɥɹɥɨɫɶ� ɱɟɪɟɡ�
ɫɥɟɞɭɸɳɢɟ� ɚɞɫɨɪɛɟɧɬɵ�� ɫɨɪɛɟɧɬ� ʋ�� � ɛɟɧɬɨɧɢɬ�� ɦɨɞɢɮɢɰɢɪɨɜɚɧɧɵɣ�
ɭɝɥɟɪɨɞɧɵɦɢ� ɧɚɧɨɬɪɭɛɤɚɦɢ� �ɍɇɌ��� ɨɛɠɢɝ� ɩɪɢ� ����� &�� ɦɟɥɤɚɹ� ɮɪɚɤɰɢɹ��
ɫɨɪɛɟɧɬ� ʋ�� � ɛɟɧɬɨɧɢɬ�� ɦɨɞɢɮɢɰɢɪɨɜɚɧɧɵɣ� ɍɇɌ�� ɨɛɠɢɝ� ɩɪɢ� ����� &��
ɫɪɟɞɧɹɹ�ɮɪɚɤɰɢɹ��ɫɨɪɛɟɧɬ�ʋ���ɛɟɧɬɨɧɢɬ��ɦɨɞɢɮɢɰɢɪɨɜɚɧɧɵɣ�ɍɇɌ��ɨɛɠɢɝ�
ɩɪɢ������&��ɤɪɭɩɧɚɹ�ɮɪɚɤɰɢɹ��ɫɨɪɛɟɧɬ�ʋ���ɛɟɧɬɨɧɢɬ��ɦɨɞɢɮɢɰɢɪɨɜɚɧɧɵɣ�
ɍɇɌ� ɢ� ɝɥɢɰɟɪɢɧɨɦ�� ɨɛɠɢɝ� ɩɪɢ� ����� &�� ɦɟɥɤɚɹ� ɮɪɚɤɰɢɹ�� ɫɨɪɛɟɧɬ� ʋ�� �
ɛɟɧɬɨɧɢɬ�� ɦɨɞɢɮɢɰɢɪɨɜɚɧɧɵɣ� ɍɇɌ� ɢ� ɝɥɢɰɟɪɢɧɨɦ�� ɨɛɠɢɝ� ɩɪɢ� ����� &��
ɫɪɟɞɧɹɹ� ɮɪɚɤɰɢɹ�� ɫɨɪɛɟɧɬ� ʋ�� � ɛɟɧɬɨɧɢɬ�� ɦɨɞɢɮɢɰɢɪɨɜɚɧɧɵɣ� ɍɇɌ� ɢ�
ɝɥɢɰɟɪɢɧɨɦ��ɨɛɠɢɝ�ɩɪɢ������&��ɤɪɭɩɧɚɹ�ɮɪɚɤɰɢɹ��ɫɨɪɛɟɧɬ�ʋ���ɛɟɧɬɨɧɢɬ��
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ɦɨɞɢɮɢɰɢɪɨɜɚɧɧɵɣ�ɍɇɌ�ɢ�ɝɢɞɪɨɨɤɢɫɶɸ�ɦɚɝɧɢɹ��ɨɛɠɢɝ�ɩɪɢ������&��ɦɟɥɤɚɹ�
ɮɪɚɤɰɢɹ��ɫɨɪɛɟɧɬ�ʋ���ɛɟɧɬɨɧɢɬ��ɦɨɞɢɮɢɰɢɪɨɜɚɧɧɵɣ�ɍɇɌ�ɢ�ɝɢɞɪɨɨɤɢɫɶɸ�
ɦɚɝɧɢɹ�� ɨɛɠɢɝ� ɩɪɢ� ����� &�� ɫɪɟɞɧɹɹ� ɮɪɚɤɰɢɹ�� ɫɨɪɛɟɧɬ� ʋ� �� � ɛɟɧɬɨɧɢɬ��
ɦɨɞɢɮɢɰɢɪɨɜɚɧɧɵɣ� ɍɇɌ� ɢ� ɝɢɞɪɨɨɤɢɫɶɸ� ɦɚɝɧɢɹ�� ɨɛɠɢɝ� ɩɪɢ� ����� &��
ɤɪɭɩɧɚɹ� ɮɪɚɤɰɢɹ�� ɉɪɟɞɩɪɢɹɬɢɟ� ɈɈɈ� ɇɉɉ� ©ɅɂɋɋɄɈɇª� �ɝ�� ɋɚɪɚɬɨɜ��
ɡɚɧɢɦɚɥɨɫɶ�ɩɪɨɰɟɫɫɨɦ�ɦɨɞɢɮɢɤɚɰɢɢ�ɛɟɧɬɨɧɢɬɚ� 

ɉɪɨɜɟɞɟɧɧɵɟ� ɢɫɫɥɟɞɨɜɚɧɢɹ� ɩɨɡɜɨɥɢɥɢ� ɜɵɱɟɪɬɢɬɶ� ɝɪɚɮɢɱɟɫɤɢɟ�
ɡɚɜɢɫɢɦɨɫɬɢ�� ɨɬɪɚɠɚɸɳɢɟ� ɫɨɪɛɰɢɨɧɧɭɸ� ɚɤɬɢɜɧɨɫɬɶ� ɩɨ� ɨɬɧɨɲɟɧɢɸ� ɤ� ɨ-
ɮɟɧɢɥɟɧɞɢɚɦɢɧɭ� ɢɡɭɱɚɟɦɵɯ� ɫɨɪɛɟɧɬɨɜ� ɩɪɢ� ɪɚɡɧɨɣ� ɬɟɦɩɟɪɚɬɭɪɟ� ɫɪɟɞɵ� ɢ�
ɪɚɡɧɨɣ�ɱɚɫɬɨɬɟ�ɩɟɪɟɦɟɲɢɜɚɧɢɹ��ɪɢɫ�).  

 

  
ɚ� ɛ� 

ɋɨɩɨɫɬɚɜɥɟɧɢɟ�ɡɚɜɢɫɢɦɨɫɬɢ�ɢɧɬɟɧɫɢɜɧɨɫɬɢ�ɚɞɫɨɪɛɰɢɢ� 
ɨ-ɮɟɧɢɥɟɧɞɢɚɦɢɧɚ�ɨɬ�ɱɚɫɬɨɬɵ�ɩɟɪɟɦɟɲɢɜɚɧɢɹ�ɞɥɹ�ɜɫɟɯ�ɢɫɫɥɟɞɨɜɚɧɧɵɯ�ɨɛɪɚɡɰɨɜ�ɫɨɪɛɟɧɬɨɜ�

ɩɪɢ�ɬɟɦɩɟɪɚɬɭɪɟ��ɚ������&��ɛ������& 
 

Ⱥɧɚɥɢɡ� ɝɪɚɮɢɱɟɫɤɢɯ� ɡɚɜɢɫɢɦɨɫɬɟɣ� ɧɚ� ɪɢɫ��� ɩɨɤɚɡɚɥ�� ɱɬɨ� ɞɥɹ� ɜɫɟɯ�
ɢɡɭɱɚɟɦɵɯ�ɚɞɫɨɪɛɟɧɬɨɜ�ɧɚɛɥɸɞɚɟɬɫɹ�ɜɨɡɪɚɫɬɚɧɢɟ�ɫɨɪɛɰɢɨɧɧɨɣ�ɚɤɬɢɜɧɨɫɬɢ�
ɩɪɢ�ɛɨɥɶɲɟɣ�ɱɚɫɬɨɬɟ�ɩɟɪɟɦɟɲɢɜɚɧɢɹ��ɗɬɨ�ɜɚɠɧɨ�ɩɪɢɧɹɬɶ�ɜɨ�ɜɧɢɦɚɧɢɟ�ɩɪɢ�
ɜɵɛɨɪɟ�ɫɨɪɛɰɢɨɧɧɨɣ�ɡɚɝɪɭɡɤɢ�ɜ�ɩɪɨɰɟɫɫɟ�ɩɪɨɟɤɬɢɪɨɜɚɧɢɹ�ɚɞɫɨɪɛɰɢɨɧɧɵɯ�
ɮɢɥɶɬɪɨɜ�ɜ�ɫɢɫɬɟɦɚɯ�ɨɱɢɫɬɤɢ�ɫɬɨɱɧɵɯ�ɜɨɞ�ɨɬ�ɚɦɢɧɨɩɪɨɢɡɜɨɞɧɵɯ�ɛɟɧɡɨɥɚ� 

ɉɪɢ� ɪɟɠɢɦɟ� ɩɟɪɟɦɟɲɢɜɚɧɢɹ� ɪɚɡ� ɜ� ��� ɦɢɧɭɬ� ɢ� ɬɟɦɩɟɪɚɬɭɪɟ� ��� �� &�
ɫɨɪɛɰɢɨɧɧɚɹ� ɫɩɨɫɨɛɧɨɫɬɶ� ɢɡɭɱɚɟɦɵɯ� ɨɛɪɚɡɰɨɜ� ɦɨɞɢɮɢɰɢɪɨɜɚɧɧɨɝɨ�
ɛɟɧɬɨɧɢɬɚ� ɭɛɵɜɚɟɬ� ɜ� ɪɹɞɭ�� ɫɨɪɛɟɧɬ� ʋ�� ɢ ɫɨɪɛɟɧɬ� ʋ�� ± ɫɨɪɛɟɧɬ� ʋ�� ± 
ɫɨɪɛɟɧɬ�ʋ�� ±ɫɨɪɛɟɧɬ�ʋ�� ± ɫɨɪɛɟɧɬ�ʋ�� ɢ� ɫɨɪɛɟɧɬ�ʋ�� ± ɫɨɪɛɟɧɬ�ʋ�� ɢ�
ɫɨɪɛɟɧɬ�ʋ�� 

ɉɪɢ� ɪɟɠɢɦɟ� ɩɟɪɟɦɟɲɢɜɚɧɢɹ� ɪɚɡ� ɜ� ��� ɦɢɧɭɬ� ɢ� ɬɟɦɩɟɪɚɬɭɪɟ� ��� �&�
ɪɚɫɩɪɟɞɟɥɟɧɢɟ�ɫɨɪɛɟɧɬɨɜ�ɩɨ�ɫɨɪɛɰɢɨɧɧɨɣ�ɫɩɨɫɨɛɧɨɫɬɢ�ɧɟɫɤɨɥɶɤɨ�ɦɟɧɹɟɬɫɹ�
ɢ�ɭɤɥɚɞɵɜɚɟɬɫɹ�ɜ�ɫɥɟɞɭɸɳɢɣ�ɪɹɞ��ɫɨɪɛɟɧɬ�ʋ��± ɫɨɪɛɟɧɬ�ʋ��± ɫɨɪɛɟɧɬ�ʋ��
±ɫɨɪɛɟɧɬ�ʋ��± ɫɨɪɛɟɧɬ�ʋ��ɢ� ɫɨɪɛɟɧɬ�ʋ��± ɫɨɪɛɟɧɬ�ʋ��± ɫɨɪɛɟɧɬ�ʋ��± 
ɫɨɪɛɟɧɬ�ʋ�� 

ɉɪɢ� ɪɟɠɢɦɟ� ɩɟɪɟɦɟɲɢɜɚɧɢɹ� ɪɚɡ� ɜ� �� ɦɢɧɭɬ� ɢ� ɬɟɦɩɟɪɚɬɭɪɟ� ��� �&��
ɫɨɪɛɟɧɬ�ʋ��± ɫɨɪɛɟɧɬ�ʋ��± ɫɨɪɛɟɧɬ�ʋ��ɢ� ɫɨɪɛɟɧɬ�ʋ��±  ɫɨɪɛɟɧɬ�ʋ��ɢ�
ɫɨɪɛɟɧɬ�ʋ��± ɫɨɪɛɟɧɬ�ʋ��± ɫɨɪɛɟɧɬ�ʋ��± ɫɨɪɛɟɧɬ�ʋ�� 

ɉɪɢ� ɪɟɠɢɦɟ� ɩɟɪɟɦɟɲɢɜɚɧɢɹ� ɪɚɡ� ɜ� ��� ɦɢɧɭɬ� ɢ� ɬɟɦɩɟɪɚɬɭɪɟ� ��� �&�
ɫɨɪɛɰɢɨɧɧɚɹ� ɫɩɨɫɨɛɧɨɫɬɶ� ɢɡɭɱɚɟɦɵɯ� ɨɛɪɚɡɰɨɜ� ɦɨɞɢɮɢɰɢɪɨɜɚɧɧɨɝɨ�
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ɛɟɧɬɨɧɢɬɚ� ɭɛɵɜɚɟɬ� ɜ� ɪɹɞɭ�� ɫɨɪɛɟɧɬ� ʋ�� ± ɫɨɪɛɟɧɬ� ʋ�� ɢ� ɫɨɪɛɟɧɬ� ʋ�� ± 
ɫɨɪɛɟɧɬ�ʋ�� ± ɫɨɪɛɟɧɬ�ʋ�� ± ɫɨɪɛɟɧɬ�ʋ�� ± ɫɨɪɛɟɧɬ�ʋ�� ± ɫɨɪɛɟɧɬ�ʋ�� ± 
ɫɨɪɛɟɧɬ�ʋ�� 

ɉɪɢ� ɪɟɠɢɦɟ� ɩɟɪɟɦɟɲɢɜɚɧɢɹ� ɪɚɡ� ɜ� ��� ɦɢɧɭɬ� ɢ� ɬɟɦɩɟɪɚɬɭɪɟ� ��� �&�
ɪɚɫɩɪɟɞɟɥɟɧɢɟ�ɫɨɪɛɟɧɬɨɜ�ɩɨ�ɫɨɪɛɰɢɨɧɧɨɣ�ɫɩɨɫɨɛɧɨɫɬɢ�ɧɟɫɤɨɥɶɤɨ�ɦɟɧɹɟɬɫɹ�
ɢ�ɭɤɥɚɞɵɜɚɟɬɫɹ�ɜ�ɫɥɟɞɭɸɳɢɣ�ɪɹɞ��ɫɨɪɛɟɧɬ�ʋ��± ɫɨɪɛɟɧɬ�ʋ���ɫɨɪɛɟɧɬ�ʋ��ɢ�
ɫɨɪɛɟɧɬ�ʋ�� ± ɫɨɪɛɟɧɬ�ʋ�� ± ɫɨɪɛɟɧɬ�ʋ�� ±ɫɨɪɛɟɧɬ�ʋ�� ± ɫɨɪɛɟɧɬ�ʋ�� ± 
ɫɨɪɛɟɧɬ�ʋ�� 

ɉɪɢ� ɪɟɠɢɦɟ� ɩɟɪɟɦɟɲɢɜɚɧɢɹ� ɪɚɡ� ɜ� �� ɦɢɧɭɬ� ɢ� ɬɟɦɩɟɪɚɬɭɪɟ� ��� �&��
ɫɨɪɛɟɧɬ� ʋ�� ɢ� ɫɨɪɛɟɧɬ� ʋ�� ± ɫɨɪɛɟɧɬ�ʋ��� ɫɨɪɛɟɧɬ� ʋ�� ɢ� ɫɨɪɛɟɧɬ�ʋ�� ± 
ɫɨɪɛɟɧɬ�ʋ��±ɫɨɪɛɟɧɬ�ʋ��± ɫɨɪɛɟɧɬ�ʋ��± ɫɨɪɛɟɧɬ�ʋ�� 

ɉɪɟɞɩɨɥɨɠɢɬɟɥɶɧɨ�� ɩɪɨɰɟɫɫ� ɚɞɫɨɪɛɰɢɢ� ɨ-ɮɟɧɢɥɟɧɞɢɚɦɢɧɚ� ɧɚ�
ɢɫɫɥɟɞɨɜɚɧɧɵɯ�ɦɨɞɢɮɢɤɚɰɢɹɯ�ɛɟɧɬɨɧɢɬɚ�ɩɪɨɢɫɯɨɞɢɬ��ɜ�ɨɫɧɨɜɧɨɦ��ɡɚ�ɫɱɟɬ�
ɯɟɦɨɫɨɪɛɰɢɢ��Ɍɚɤɠɟ�ɢɡɜɟɫɬɧɨ��ɱɬɨ�ɤɚɤ�ɫɩɨɫɨɛ�ɦɨɞɢɮɢɤɚɰɢɢ�ɛɟɧɬɨɧɢɬɚ��ɬɚɤ�
ɢ� ɝɪɚɧɭɥɨɦɟɬɪɢɱɟɫɤɢɣ� ɫɨɫɬɚɜ� ɹɜɥɹɸɬɫɹ� ɜɚɠɧɵɦɢ� ɮɚɤɬɨɪɚɦɢ� ɤɨɬɨɪɵɟ�
ɨɤɚɡɵɜɚɸɬ�ɜɥɢɹɧɢɟ�ɧɚ�ɢɧɬɟɧɫɢɜɧɨɫɬɶ�ɩɪɨɰɟɫɫɚ�ɚɞɫɨɪɛɰɢɢ� 

Ȼɵɥ ɩɪɨɜɟɞɟɧ� ɞɢɫɩɟɪɫɢɨɧɧɵɣ� ɚɧɚɥɢɡ� �ɬɚɛɥ���� ɤɨɬɨɪɵɣ� ɩɨɤɚɡɚɥ�� ɱɬɨ�
ɬɟɦɩɟɪɚɬɭɪɚ� ɹɜɥɹɟɬɫɹ� ɡɧɚɱɢɦɵɦ� ɮɚɤɬɨɪɨɦ� ɩɪɚɤɬɢɱɟɫɤɢ� ɞɥɹ� ɜɫɟɯ�
ɫɨɪɛɟɧɬɨɜ��ɤɪɨɦɟ�ɫɨɪɛɟɧɬɚ�ʋ� �ɨɞɧɚɤɨ�ɫɩɪɚɜɟɞɥɢɜɨ�ɫɤɚɡɚɬɶ��ɱɬɨ�ɜ�ɫɥɭɱɚɟ�
ɞɚɧɧɨɝɨ�ɫɨɪɛɟɧɬɚ�ɪɚɡɧɢɰɚ�ɦɟɠɞɭ�)�ɢ�)ɤɪɢɬ ɧɟɜɟɥɢɤɚ��  

Ɋɟɠɢɦ� ɩɟɪɟɦɟɲɢɜɚɧɢɹ� ɹɜɥɹɟɬɫɹ� ɡɧɚɱɢɦɵɦ� ɮɚɤɬɨɪɨɦ� ɜ� ɫɥɭɱɚɟ�
ɫɨɪɛɟɧɬɨɜ� ʋʋ�-�� ɢ� ɧɟ� ɨɤɚɡɵɜɚɟɬ� ɫɭɳɟɫɬɜɟɧɧɨɝɨ� ɜɥɢɹɧɢɹ� ɜ� ɫɥɭɱɚɟ�
ɨɫɬɚɥɶɧɵɯ�� 

Ɍɚɛɥɢɰɚ 
Ⱦɢɫɩɟɪɫɢɨɧɧɵɣ�ɚɧɚɥɢɡ�ɜɥɢɹɧɢɹ�ɬɟɦɩɟɪɚɬɭɪɵ�ɢ�ɪɟɠɢɦɚ�ɩɟɪɟɦɟɲɢɜɚɧɢɹ�ɧɚ�ɚɞɫɨɪɛɰɢɸ� 

ɨ-ɮɟɧɢɥɟɧɞɢɚɦɢɧɚ�ɦɨɞɢɮɢɰɢɪɨɜɚɧɧɵɦ�ɛɟɧɬɨɧɢɬɨɦ 

ɋɨɪɛɟɧɬɵ Ɍɟɦɩɟɪɚɬɭɪɚ Ɋɟɠɢɦ�ɩɟɪɟɦɟɲɢɜɚɧɢɹ 
F Fɤɪɢɬ F Fɤɪɢɬ 

ɋɨɪɛɟɧɬ�ʋ� 28,92 6,94 5,08 6,94 
ɋɨɪɛɟɧɬ�ʋ� 21,57 6,94 2,34 6,94 
ɋɨɪɛɟɧɬ ʋ� 22,11 6,94 3,16 6,94 
ɋɨɪɛɟɧɬ�ʋ� 16,42 6,94 6,57 6,94 
ɋɨɪɛɟɧɬ�ʋ� 14,18 6,94 5,14 6,94 
ɋɨɪɛɟɧɬ�ʋ� 6,68 6,94 3,15 6,94 
ɋɨɪɛɟɧɬ�ʋ� 35,04 6,94 14,28 6,94 
ɋɨɪɛɟɧɬ�ʋ� 64,68 6,94 15,27 6,94 
ɋɨɪɛɟɧɬ�ʋ� 72,29 6,94 17,73 6,94 

 
ɇɟɥɶɡɹ� ɫɤɚɡɚɬɶ�� ɱɬɨ� ɞɚɧɧɵɣ� ɮɚɤɬɨɪ� ɚɛɫɨɥɸɬɧɨ� ɧɟ� ɹɜɥɹɟɬɫɹ�

ɡɧɚɱɢɦɵɦ�� ɝɥɹɞɹ� ɬɨɥɶɤɨ� ɧɚ� ɞɚɧɧɵɟ� ɞɢɫɩɟɪɫɢɨɧɧɨɝɨ� ɚɧɚɥɢɡɚ�� ɜ� ɞɚɧɧɨɦ�
ɫɥɭɱɚɟ�� ɜɟɪɨɹɬɧɟɟ�� ɢɦɟɟɬ� ɫɦɵɫɥ� ɫɤɚɡɚɬɶ� ɨ� ɬɨɦ�� ɱɬɨ� ɜ� ɫɪɚɜɧɟɧɢɢ� ɫ�
ɬɟɦɩɟɪɚɬɭɪɨɣ� ɞɥɹ� ɩɪɟɞɫɬɚɜɥɟɧɧɵɯ� ɫɨɪɛɟɧɬɨɜ� ɮɚɤɬɨɪ� ɪɟɠɢɦɚ�
ɩɟɪɟɦɟɲɢɜɚɧɢɹ�ɜɧɨɫɢɬ�ɦɟɧɟɟ�ɫɭɳɟɫɬɜɟɧɧɵɣ�ɜɤɥɚɞ�ɜ�ɩɪɨɰɟɫɫ� 
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ɇɚ�ɨɫɧɨɜɟ�ɞɚɧɧɵɯ�ɩɨɥɭɱɟɧɧɵɯ�ɜ�ɩɪɨɰɟɫɫɟ�ɢɫɫɥɟɞɨɜɚɧɢɹ�ɦɵ�ɫɱɢɬɚɟɦ��
ɱɬɨ� ɢɡ� ɜɫɟɯ� ɢɦɟɸɳɢɯɫɹ� ɫɨɪɛɰɢɨɧɧɵɯ� ɦɚɬɟɪɢɚɥɨɜ� ɧɚɢɛɨɥɟɟ�
ɩɟɪɫɩɟɤɬɢɜɧɵɦɢ�ɜɚɪɢɚɧɬɚɦɢ�ɫ�ɰɟɥɶɸ�ɢɡɜɥɟɱɟɧɢɹ�ɚɪɨɦɚɬɢɱɟɫɤɢɯ�ɚɦɢɧɨɜ�ɢɡ�
ɡɚɝɪɹɡɧɟɧɧɵɯ� ɫɬɨɱɧɵɯ� ɜɨɞ� ɦɨɠɧɨ� ɫɱɢɬɚɬɶ� ɛɟɧɬɨɧɢɬ� ɜɫɟɯ� ɮɪɚɤɰɢɣ��
ɩɪɨɲɟɞɲɟɝɨ� ɨɛɠɢɝ� ɩɪɢ� �����ɋ� ɢ� ɩɪɢ� �����ɋ�� Ȼɟɧɬɨɧɢɬ�� ɚɤɬɢɜɢɪɨɜɚɧɧɵɣ�
ɝɢɞɪɨɨɤɢɫɶɸ� ɦɚɝɧɢɹ�� ɧɢɤɚɤ� ɧɟ� ɩɨɜɥɢɹɥ� ɧɚ� ɫɨɪɛɰɢɨɧɧɭɸ� ɫɩɨɫɨɛɧɨɫɬɶ� ɢ�
ɩɨɤɚɡɚɥ�ɧɟ�ɥɭɱɲɢɟ�ɪɟɡɭɥɶɬɚɬɵ� 

ȼ� ɧɚɫɬɨɹɳɟɟ� ɜɪɟɦɹ� ɢɫɫɥɟɞɨɜɚɧɢɟ� ɩɪɨɞɨɥɠɚɟɬɫɹ�� ɂɡɭɱɚɸɬɫɹ� ɭɠɟ�
ɪɚɡɪɚɛɨɬɚɧɧɵɟ�� ɚ� ɬɚɤɠɟ� ɧɨɜɵɟ� ɦɨɞɢɮɢɤɚɰɢɢ� ɫɨɪɛɰɢɨɧɧɵɯ� ɦɚɬɟɪɢɚɥɨɜ��
ɩɨɥɭɱɟɧɧɵɯ�ɧɚ�ɨɫɧɨɜɟ�ɛɟɧɬɨɧɢɬɨɜ� 
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ɎȽȻɍ�ȼɈ�ɊɏɌɍ�ɢɦ��Ⱦ��ɂ��Ɇɟɧɞɟɥɟɟɜɚ� Ɇɨɫɤɜɚ 
 

ɗɎɎȿɄɌɂȼɇɈɋɌɖ�ɂɋɉɈɅɖɁɈȼȺɇɂə ɋɈɅȿɃ�
ɈɄɋɂɗɌɂɅɂȾȿɇȾɂɎɈɋɎɈɇɈȼɈɃ�ɄɂɋɅɈɌɕ�ȾɅə�ɈɑɂɋɌɄɂ�

ɋɌɈɑɇɕɏ�ȼɈȾ 
 

ȼ� ɩɪɟɞɫɬɚɜɥɟɧɧɨɣ� ɪɚɛɨɬɟ� ɩɪɨɜɨɞɢɥɚɫɶ� ɨɰɟɧɤɚ� ɷɮɮɟɤɬɢɜɧɨɫɬɢ� ɢɫɩɨɥɶɡɨɜɚɧɢɹ�
ɫɨɥɟɣ� .2ɈɗȾɎ� ɧɚ� ɢɫɤɭɫɫɬɜɟɧɧɵɯ� ɤɨɪɧɹɯ� ɞɥɹ� ɨɱɢɫɬɤɢ� ɜɨɞɧɵɯ� ɨɛɴɟɤɬɨɜ�� Ⱦɥɹ� ɷɬɨɝɨ�
ɨɰɟɧɢɜɚɥɢɫɶ� ɩɪɢɝɨɞɧɨɫɬɶ� ɜɨɞɧɨɝɨ� ɝɢɚɰɢɧɬɚ� �ɥɚɬ�� Eichhornia crassipes�� ɞɥɹ� ɰɟɥɟɣ�
ɮɢɬɨɪɟɦɟɞɢɚɰɢɢ� ɢ� ɜɨɡɦɨɠɧɨɫɬɶ� ɢɫɩɨɥɶɡɨɜɚɧɢɹ� ɭɝɥɟɪɨɞɧɨɝɨ� ɜɨɥɨɤɧɚ� ɜ� ɤɚɱɟɫɬɜɟ�
ɫɨɪɛɟɧɬɚ�ɬɹɠɺɥɵɯ�ɦɟɬɚɥɥɨɜ� 

Ʉɥɸɱɟɜɵɟ�ɫɥɨɜɚ��ɮɢɬɨɪɟɦɟɞɢɚɰɢɹ��ɬɹɠɺɥɵɟ�ɦɟɬɚɥɥɵ��ɨɱɢɫɬɤɚ�ɫɬɨɱɧɵɯ�ɜɨɞ 
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ȼɦɟɲɚɬɟɥɶɫɬɜɨ� ɱɟɥɨɜɟɤɚ� ɜ� ɟɫɬɟɫɬɜɟɧɧɵɟ� ɛɢɨɫɮɟɪɧɵɟ� ɩɪɨɰɟɫɫɵ�
ɧɟɢɡɛɟɠɧɨ�� ȼ� ɭɫɥɨɜɢɹɯ� ɧɟɩɪɟɪɵɜɧɨɝɨ� ɪɨɫɬɚ� ɱɢɫɥɟɧɧɨɫɬɢ� ɧɚɫɟɥɟɧɢɹ� ɨɧɨ�
ɩɨɫɬɨɹɧɧɨ� ɭɜɟɥɢɱɢɜɚɟɬɫɹ� ɢ� ɜɵɪɚɠɚɟɬɫɹ� ɜ� ɡɚɝɪɹɡɧɟɧɢɢ� ɜɨɞɧɨɣ� ɫɪɟɞɵ�
ɨɬɯɨɞɚɦɢ� ɩɪɨɢɡɜɨɞɫɬɜɚ�� Ʉ� ɱɢɫɥɭ� ɧɚɢɛɨɥɟɟ� ɨɩɚɫɧɵɯ� ɡɚɝɪɹɡɧɹɸɳɢɯ�
ɩɪɢɪɨɞɧɭɸ� ɫɪɟɞɭ� ɤɨɦɩɨɧɟɧɬɨɜ� ɨɬɧɨɫɹɬɫɹ� ɬɹɠɺɥɵɟ� ɦɟɬɚɥɥɵ� >�@. ɋɬɨɱɧɵɟ�
ɜɨɞɵ�ɦɨɠɧɨ�ɨɱɢɫɬɢɬɶ�ɨɬ�ɢɡɛɵɬɤɚ�ɦɟɬɚɥɥɨɜ�ɩɪɢ�ɩɨɦɨɳɢ�ɤɭɥɶɬɢɜɢɪɨɜɚɧɢɹ�ɧɚ�
ɜɨɞɧɨɣ�ɩɨɜɟɪɯɧɨɫɬɢ�ɪɚɫɬɟɧɢɣ-ɝɢɩɟɪɚɤɤɭɦɭɥɹɬɨɪɨɜ�ɬɹɠɺɥɵɯ�ɦɟɬɚɥɥɨɜ�>�@� 

ɗɤɫɩɟɪɢɦɟɧɬɚɥɶɧɚɹ� ɱɚɫɬɶ�� Ⱦɥɹ� ɩɪɨɜɟɞɟɧɢɹ� ɷɤɫɩɟɪɢɦɟɧɬɚ� ɛɵɥɚ�
ɫɨɛɪɚɧɚ� ɭɫɬɚɧɨɜɤɚ�� ɤɨɬɨɪɚɹ� ɩɪɟɞɫɬɚɜɥɹɟɬ� ɫɨɛɨɣ� 7 ɤɨɧɬɟɣɧɟɪɨɜ �ɬɚɛɥ��� ɫ�
ɤɨɧɬɪɨɥɶɧɨɣ� ɢ� ɷɤɫɩɟɪɢɦɟɧɬɚɥɶɧɨɣ� ɝɪɭɩɩɨɣ� ɪɚɫɬɟɧɢɣ�� ɇɚɞ� ɪɚɫɬɟɧɢɹɦɢ�
ɛɵɥɢ� ɭɫɬɚɧɨɜɥɟɧɵ� ɮɢɬɨɥɚɦɩɵ�� ɤɨɬɨɪɵɟ ɩɨɡɜɨɥɹɸɬ� ɩɨɞɞɟɪɠɢɜɚɬɶ�
ɧɟɨɛɯɨɞɢɦɵɟ�ɭɫɥɨɜɢɹ�ɞɥɹ�ɢɯ�ɪɨɫɬɚ�ɢ�ɪɚɡɜɢɬɢɹ. 

Ⱦɥɹ�ɩɪɢɝɨɬɨɜɥɟɧɢɹ�ɪɚɫɬɜɨɪɚ�ɫɦɟɲɢɜɚɥɨɫɶ����ɦɥ�Ʉ2ɈɗȾɎ�ɫ�ɦɚɫɫɨɜɨɣ�
ɞɨɥɟɣ� ������ ɢ� ���� ɦɥ� ɞɢɫɬɢɥɥɢɪɨɜɚɧɧɨɣ� ɜɨɞɵ�� ȼ� ɬɟɱɟɧɢɟ� �� ɧɟɞɟɥɶ� ɜ�
ɩɨɥɭɱɟɧɧɨɦ� ɪɚɫɬɜɨɪɟ� ɩɪɨɢɡɜɨɞɢɥɨɫɶ� ɜɵɦɚɱɢɜɚɧɢɟ� ɢɫɤɭɫɫɬɜɟɧɧɵɯ� ɤɨɪɧɟɣ�
ɞɥɹ�ɩɪɨɜɟɞɟɧɢɹ�ɷɤɫɩɟɪɢɦɟɧɬɚ�ɜ�ɤɨɧɬɟɣɧɟɪɚɯ�ʋ�-7.  

ɍɝɥɟɪɨɞɧɨɟ� ɜɨɥɨɤɧɨ� ɢɫɩɨɥɶɡɨɜɚɥɨɫɶ� ɞɥɹ� ɫɨɡɞɚɧɢɹ� ɢɫɤɭɫɫɬɜɟɧɧɵɯ�
ɤɨɪɧɟɣ� Ʉ� ɪɚɫɬɟɧɢɹɦ�� ɪɚɫɩɨɥɨɠɟɧɧɵɦ� ɜ� ɤɨɧɬɟɣɧɟɪɚɯ� ʋ����� ɛɵɥɢ�
ɩɪɢɤɪɟɩɥɟɧɵ� ɩɨ� ɨɞɧɨɦɭ� ɩɭɱɤɭ� ɭɝɥɟɪɨɞɧɨɝɨ� ɜɨɥɨɤɧɚ� ,� ɬɢɩɚ� �ɦɚɫɫɚ� ɩɭɱɤɚ�
���� ɝ��� ɤ� ɪɚɫɬɟɧɢɹɦ� ɜ� ɤɨɧɬɟɣɧɟɪɚɯ�ʋ������ ± ,,� ɬɢɩɚ� �ɦɚɫɫɚ� ɩɭɱɤɚ� ���� ɝ���
ɞɥɢɧɚ� ɨɞɧɨɝɨ� ɩɭɱɤɚ� ɫɨɫɬɚɜɥɹɥɚ� ��� ɫɦ�� Ɋɚɫɬɟɧɢɹ� ɛɵɥɢ� ɩɨɦɟɳɟɧɵ� ɜ�
ɤɨɧɬɟɣɧɟɪɵ�ʋ�±���ɜ�ɤɨɬɨɪɵɟ�ɩɪɟɞɜɚɪɢɬɟɥɶɧɨ�ɛɵɥɨ�ɞɨɛɚɜɥɟɧɨ�ɩɨ����ɦɝ���ɥ�
NiSO4*7H2O ɢ ZnSO4. 

ȼ� ɪɟɡɭɥɶɬɚɬɟ� ɩɪɨɜɟɞɟɧɧɨɝɨ ɷɤɫɩɟɪɢɦɟɧɬɚ� ɛɵɥɨ� ɩɪɨɚɧɚɥɢɡɢɪɨɜɚɧɨ�
ɤɨɥɢɱɟɫɬɜɨ� ɨɫɬɚɜɲɢɯɫɹ� ɬɹɠɺɥɵɯ� ɦɟɬɚɥɥɨɜ� ɜ� ɜɨɞɟ� �ɪɢɫ��� ���� ɚ� ɬɚɤɠɟ� ɢɯ 
ɫɨɞɟɪɠɚɧɢɟ�ɜ�ɧɚɡɟɦɧɨɣ�ɱɚɫɬɢ�ɢ�ɤɨɪɧɹɯ�ɜɨɞɧɨɝɨ�ɝɢɚɰɢɧɬɚ. 

 
Ɉɩɢɫɚɧɢɟ ɷɤɫɩɟɪɢɦɟɧɬɚ 

ʋ  Ɉɛɨɡɧɚɱɟɧɢɟ Ɉɩɢɫɚɧɢɟ 
1 ɄɈɇɌɊ� ɤɨɧɬɪɨɥɶɧɵɣ�- ɛɟɡ�ɡɚɝɪɹɡɧɢɬɟɥɟɣ��ɛɟɡ�ɭɝɥɟɪɨɞɧɨɝɨ�ɜɨɥɨɤɧɚ��ɭ�ɜ� 
2 ɌɆ ɛɟɡ�ɭ�ɜ��ɫ�ɞɨɛɚɜɥɟɧɢɟɦ�ɬɹɠɺɥɵɯ�ɦɟɬɚɥɥɨɜ��ɌɆ� Zn, Ni) 
3 ɌɆ���ɭ�ɜ�I ɫ ɭ�ɜ�I ɬɢɩɚ��ɫ�ɞɨɛɚɜɥɟɧɢɟɦ�ɌɆ 
4 ɌɆ���ɭ�ɜ�II ɫ ɭ�ɜ�II ɬɢɩɚ��ɫ�ɞɨɛɚɜɥɟɧɢɟɦ�ɌɆ 

5 
ɌɆ���ɭ�ɜ�I + 

K2ɈɗȾɎ 
�ɫ�ɩɪɨɦɵɜ�� 

ɫ ɭ�ɜ�I ɬɢɩɚ��ɩɪɟɞɜɚɪɢɬɟɥɶɧɨ�ɜɵɦɨɱɟɧɧɨɦ�ɜ�ɪɚɫɬɜɨɪɟ�.2ɈɗȾɎ��
ɩɟɪɟɞ�ɷɤɫɩɟɪɢɦɟɧɬɨɦ�ɢɫɤɭɫɫɬɜɟɧɧɵɟ�ɤɨɪɧɢ�ɩɪɨɦɵɜɚɥɢɫɶ�

ɜɨɞɨɩɪɨɜɨɞɧɨɣ�ɜɨɞɨɣ�ɜ�ɬɟɱɟɧɢɟ���ɦɢɧɭɬ��ɫ�ɞɨɛɚɜɥɟɧɢɟɦ�ɌɆ 

6 
ɌɆ���ɭ�ɜ�II + 

K2ɈɗȾɎ 
�ɫ�ɩɪɨɦɵɜ�� 

ɫ ɭ�ɜ�II ɬɢɩɚ��ɩɪɟɞɜɚɪɢɬɟɥɶɧɨ�ɜɵɦɨɱɟɧɧɨɦ�ɜ�ɪɚɫɬɜɨɪɟ�.2ɈɗȾɎ��
ɩɟɪɟɞ�ɷɤɫɩɟɪɢɦɟɧɬɨɦ�ɢɫɤɭɫɫɬɜɟɧɧɵɟ�ɤɨɪɧɢ�ɩɪɨɦɵɜɚɥɢɫɶ�

ɜɨɞɨɩɪɨɜɨɞɧɨɣ�ɜɨɞɨɣ�ɜ�ɬɟɱɟɧɢɟ���ɦɢɧɭɬ��ɫ�ɞɨɛɚɜɥɟɧɢɟɦ�ɌɆ 

7 
ɌɆ���ɭ�ɜ�II + 

K2ɈɗȾɎ 
�ɛɟɡ�ɩɪɨɦɵɜ.) 

ɫ ɭ�ɜ�II ɬɢɩɚ��ɩɪɟɞɜɚɪɢɬɟɥɶɧɨ�ɜɵɦɨɱɟɧɧɨɦ�ɜ�ɪɚɫɬɜɨɪɟ�.2ɈɗȾɎ, 
ɢɫɤɭɫɫɬɜɟɧɧɵɟ�ɤɨɪɧɢ ɧɟ�ɩɪɨɦɵɜɚɥɢɫɶ�ɜɨɞɨɩɪɨɜɨɞɧɨɣ�ɜɨɞɨɣ��ɫ�

ɞɨɛɚɜɥɟɧɢɟɦ�ɌɆ 
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Ɋɢɫ���� Ʉɨɥɢɱɟɫɬɜɨ�ɨɫɬɚɜɲɟɝɨɫɹ�=Q�ɜ�ɜɨɞɟ��ɦɝ�ɤɝ 

 

 
Ɋɢɫ���� Ʉɨɥɢɱɟɫɬɜɨ�ɨɫɬɚɜɲɟɝɨɫɹ�1L�ɜ�ɜɨɞɟ��ɦɝ�ɤɝ 

 
ɉɨ� ɝɢɫɬɨɝɪɚɦɦɚɦ� �ɪɢɫ��� ��� ɦɨɠɧɨ� ɫɞɟɥɚɬɶ� ɜɵɜɨɞ�� ɱɬɨ� ɫ� ɬɟɱɟɧɢɟɦ�

ɜɪɟɦɟɧɢ�ɤɨɧɰɟɧɬɪɚɰɢɹ�ɬɹɠɺɥɵɯ�ɦɟɬɚɥɥɨɜ�ɜ�ɜɨɞɟ�ɫɬɪɟɦɢɬɟɥɶɧɨ�ɫɧɢɠɚɟɬɫɹ� 
ɉɨ� ɪɟɡɭɥɶɬɚɬɚɦ�� ɩɨɥɭɱɟɧɧɵɦ� ɜ� ɩɪɨɜɟɞɟɧɧɨɦ� ɷɤɫɩɟɪɢɦɟɧɬɟ�� ɛɵɥɚ�

ɪɚɫɫɱɢɬɚɧɚ� ɛɢɨɚɤɤɭɦɭɥɹɰɢɹ� ɬɹɠɺɥɵɯ� ɦɟɬɚɥɥɨɜ�� ɤɨɬɨɪɚɹ� ɜɵɪɚɠɚɟɬɫɹ�
ɨɬɧɨɲɟɧɢɟɦ�ɤɨɧɰɟɧɬɪɚɰɢɢ�ɜɟɳɟɫɬɜɚ�ɜ�ɨɪɝɚɧɢɡɦɟ�ɤ�ɤɨɧɰɟɧɬɪɚɰɢɢ�ɜɟɳɟɫɬɜɚ�
ɜ� ɨɤɪɭɠɚɸɳɟɣ� ɫɪɟɞɟ�� ɉɨ� ɩɨɥɭɱɟɧɧɵɦ� ɞɚɧɧɵɦ�� ɩɪɢɜɟɞɟɧɧɵɦ ɧɚ�
ɝɢɫɬɨɝɪɚɦɦɚɯ� �ɪɢɫ�� �� ���� ɦɨɠɧɨ� ɫɞɟɥɚɬɶ� ɜɵɜɨɞ�� ɱɬɨ� ɧɚɢɛɨɥɶɲɚɹ�
ɛɢɨɚɤɤɭɦɭɥɹɰɢɹ�ɧɚɛɥɸɞɚɟɬɫɹ�ɭ�ɜɨɞɧɨɝɨ�ɝɢɚɰɢɧɬɚ�ɛɟɡ�ɩɪɢɦɟɧɟɧɢɹ�ɪɚɫɬɜɨɪɚ�
Ʉ2ɈɗȾɎ�ɧɚ�ɢɫɤɭɫɫɬɜɟɧɧɵɯ�ɤɨɪɧɹɯ�ɪɚɫɬɟɧɢɣ� 

 

 
Ɋɢɫ���� Ȼɢɨɚɤɤɭɦɭɥɹɰɢɹ�Zn ɜ�ɪɚɫɬɟɧɢɹɯ��ɦɝ�ɤɝ 
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Ɋɢɫ���� Ȼɢɨɚɤɤɭɦɭɥɹɰɢɹ�1L�ɜ�ɪɚɫɬɟɧɢɹɯ��ɦɝ�ɤɝ 

 
ɇɚ�ɝɢɫɬɨɝɪɚɦɦɚɯ� �ɪɢɫ��������ɩɪɟɞɫɬɚɜɥɟɧɵ�ɞɚɧɧɵɟ�ɩɨ�ɬɪɚɧɫɥɨɤɚɰɢɢ��

Ʉɨɷɮɮɢɰɢɟɧɬ� ɬɪɚɧɫɥɨɤɚɰɢɢ� ɩɨɤɚɡɵɜɚɟɬ� ɨɬɧɨɲɟɧɢɟ� ɫɨɞɟɪɠɚɧɢɹ� ɬɹɠɺɥɵɯ 
ɦɟɬɚɥɥɨɜ� ɜ� ɩɨɛɟɝɚɯ� ɤ� ɫɨɞɟɪɠɚɧɢɸ� ɬɹɠɺɥɵɯ� ɦɟɬɚɥɥɨɜ� ɜ� ɤɨɪɧɹɯ ɪɚɫɬɟɧɢɣ� 
ɉɨ�ɝɢɫɬɨɝɪɚɦɦɚɦ�ɜɢɞɧɨ��ɱɬɨ�ɫɚɦɵɣ�ɜɵɫɨɤɢɣ�ɤɨɷɮɮɢɰɢɟɧɬ�ɬɪɚɧɫɥɨɤɚɰɢɢ�ɭ�
ɜɨɞɧɨɝɨ� ɝɢɚɰɢɧɬɚ� ɛɟɡ� ɢɫɩɨɥɶɡɨɜɚɧɢɹ� ɭɝɥɟɪɨɞɧɵɯ� ɜɨɥɨɤɨɧ�� ɚ� ɬɚɤɠɟ� ɭ�
ɪɚɫɬɟɧɢɣ�� ɤɨɬɨɪɵɟ� ɧɚɯɨɞɢɥɢɫɶ� ɜ� ɤɨɧɬɟɣɧɟɪɚɯ� ɫ� ɭɝɥɟɪɨɞɧɵɦ� ɜɨɥɨɤɧɨɦ� II 
ɬɢɩɚ��ɩɪɟɞɜɚɪɢɬɟɥɶɧɨ�ɜɵɦɨɱɟɧɧɨɦ�ɜ�ɪɚɫɬɜɨɪɟ�.2ɈɗȾɎ� 

 

 
Ɋɢɫ���� Ɍɪɚɧɫɥɨɤɚɰɢɹ�Zn ɜ�ɪɚɫɬɟɧɢɹɯ��ɦɝ�ɤɝ 

 
Ɋɢɫ���� Ɍɪɚɧɫɥɨɤɚɰɢɹ�1L�ɜ�ɪɚɫɬɟɧɢɹɯ��ɦɝ�ɤɝ 

 
Ɂɚɤɥɸɱɟɧɢɟ. ȼ�ɪɚɛɨɬɟ�ɪɚɫɫɦɚɬɪɢɜɚɥɨɫɶ�ɢɫɩɨɥɶɡɨɜɚɧɢɟ�ɭɝɥɟɪɨɞɧɨɝɨ�

ɜɨɥɨɤɧɚ�ɜ�ɤɚɱɟɫɬɜɟ�ɧɨɫɢɬɟɥɹ�.2ɈɗȾɎ��ɱɬɨ�ɫɩɨɫɨɛɫɬɜɭɟɬ�ɥɭɱɲɟɣ�ɫɨɪɛɰɢɢ�
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ɬɹɠɺɥɵɯ�ɦɟɬɚɥɥɨɜ�ɜ�ɫɬɨɱɧɨɣ�ɜɨɞɟ��Ȼɵɥɨ�ɭɫɬɚɧɨɜɥɟɧɨ��ɱɬɨ�ɜɨɞɧɵɣ�ɝɢɚɰɢɧɬ�
ɹɜɥɹɟɬɫɹ� ɷɮɮɟɤɬɢɜɧɵɦ� ɪɚɫɬɟɧɢɟɦ� ɞɥɹ� ɩɪɨɜɟɞɟɧɢɹ� ɮɢɬɨɪɟɦɟɞɢɚɰɢɢ�
ɫɬɨɱɧɵɯ� ɜɨɞ� Ʉɨɷɮɮɢɰɢɟɧɬ� ɬɪɚɧɫɥɨɤɚɰɢɢ� ɞɥɹ� Zn ɢ� Ni ɨɤɚɡɚɥɫɹ� ���� ɱɬɨ�
ɭɤɚɡɵɜɚɟɬ�ɧɚ�ɢɦɦɨɛɢɥɢɡɚɰɢɸ�ɦɟɬɚɥɥɨɜ�ɜ�ɤɨɪɧɹɯ�ɪɚɫɬɟɧɢɣ� ɉɨ�ɪɟɡɭɥɶɬɚɬɚɦ�
ɚɧɚɥɢɡɨɜ� ɦɨɠɧɨ� ɫɞɟɥɚɬɶ� ɜɵɜɨɞ�� ɱɬɨ� ɢɫɤɭɫɫɬɜɟɧɧɵɟ� ɤɨɪɧɢ� ɷɮɮɟɤɬɢɜɧɨ�
ɫɨɪɛɢɪɭɸɬ�Zn ɢ�Ni�� ɫɥɟɞɨɜɚɬɟɥɶɧɨ��ɜɨɡɦɨɠɧɨ�ɢɫɩɨɥɶɡɨɜɚɧɢɟ�ɭɝɥɟɪɨɞɧɨɝɨ�
ɜɨɥɨɤɧɚ�ɜ�ɤɚɱɟɫɬɜɟ�ɫɨɪɛɟɧɬɚ ɞɥɹ�ɢɡɜɥɟɱɟɧɢɹ�ɬɹɠɺɥɵɯ�ɦɟɬɚɥɥɨɜ�ɢɡ�ɫɬɨɱɧɵɯ�
ɜɨɞ. 

Ʌɢɬɟɪɚɬɭɪɚ 
 

1. ɂɫɢɞɨɪɨɜ� ȼ�Ⱥ�� ȼɜɟɞɟɧɢɟ� ɜ� ɯɢɦɢɱɟɫɤɭɸ� ɬɨɤɫɢɤɨɥɨɝɢɸ�� - ɋɉɛ��� ɏɢɦɢɡɞɚɬ��
1999. ± ����ɫ� 

��� Ɍɢɬɨɜ� Ⱥ�Ɏ��� Ɍɚɥɚɧɨɜɚ� ȼ�ȼ��� Ʉɚɡɧɢɧɚ� ɇ�Ɇ��� Ʌɚɣɞɢɧɟɧ� Ƚ�Ɏ�� ɍɫɬɨɣɱɢɜɨɫɬɶ�
ɪɚɫɬɟɧɢɣ� ɤ� ɬɹɠɟɥɵɦ� ɦɟɬɚɥɥɚɦ� >ɨɬɜ�� ɪɟɞ�� ɇ�ɇ�� ɇɟɦɨɜɚ@�� ɂɧɫɬɢɬɭɬ� ɛɢɨɥɨɝɢɢ� Ʉɚɪɇɐ�
ɊȺɇ��ɉɟɬɪɨɡɚɜɨɞɫɤ��Ʉɚɪɟɥɶɫɤɢɣ�ɧɚɭɱɧɵɣ�ɰɟɧɬɪ�ɊȺɇ��������ɋ������ 

 
 

ȿ�Ⱥ��ɋɭɯɢɧɢɧɚ 
 

ɋɚɪɚɬɨɜɫɤɢɣ�ɝɨɫɭɞɚɪɫɬɜɟɧɧɵɣ�ɬɟɯɧɢɱɟɫɤɢɣ�ɭɧɢɜɟɪɫɢɬɟɬ  
ɢɦɟɧɢ�Ƚɚɝɚɪɢɧɚ�ɘ�Ⱥ� 

 
ȺɅȽɈɊɂɌɆ�ɗɄɈɅɈȽɂɑȿɋɄɈɃ�ɈɐȿɇɄɂ�ȺɊɏɂɌȿɄɌɍɊɇɈ-

ȽɊȺȾɈɋɌɊɈɂɌȿɅɖɇɕɏ ɈȻɔȿɄɌɈȼ ɋ�ɍɑȿɌɈɆ�ɌɊȿȻɈȼȺɇɂɃ�
©ɁȿɅȬɇɕɏª�ɋɌȺɇȾȺɊɌɈȼ 

 
ȼ� ɫɬɚɬɶɟ� ɪɚɫɫɦɚɬɪɢɜɚɟɬɫɹ� ɩɪɨɛɥɟɦɚ� ɧɟɫɨɨɬɜɟɬɫɬɜɢɹ� ɫɭɳɟɫɬɜɭɸɳɟɣ� ɝɨɪɨɞɫɤɨɣ�

ɫɪɟɞɵ ɫɨɜɪɟɦɟɧɧɵɦ�ɬɪɟɛɨɜɚɧɢɹɦ�ɷɤɨɥɨɝɢɱɧɨɫɬɢ��ɡɚɤɪɟɩɥɟɧɧɵɯ ɜ�ɨɛɳɟɦɢɪɨɜɵɯ ɰɟɥɹɯ 
ɭɫɬɨɣɱɢɜɨɝɨ�ɪɚɡɜɢɬɢɹ �ɐɍɊ�. ɉɪɟɞɥɚɝɚɟɬɫɹ�ɚɜɬɨɪɫɤɢɣ�ɚɥɝɨɪɢɬɦ�ɷɤɨɥɨɝɢɱɟɫɤɨɣ�ɨɰɟɧɤɢ�
ɚɪɯɢɬɟɤɬɭɪɧɨ-ɝɪɚɞɨɫɬɪɨɢɬɟɥɶɧɵɯ�ɨɛɴɟɤɬɨɜ�ɫ�ɭɱɟɬɨɦ�ɬɪɟɛɨɜɚɧɢɣ�ɫɢɫɬɟɦ�ɷɤɨɥɨɝɢɱɟɫɤɨɣ�
ɫɟɪɬɢɮɢɤɚɰɢɢ�ɞɥɹ�ɪɚɣɨɧɨɜ�ɢ�ɬɟɪɪɢɬɨɪɢɣ� 

Ʉɥɸɱɟɜɵɟ� ɫɥɨɜɚ� ɷɤɨɥɨɝɢɱɟɫɤɢɣ� ɫɬɚɧɞɚɪɬ�� ©ɡɟɥɺɧɨɟª� ɫɬɪɨɢɬɟɥɶɫɬɜɨ�� ɦɟɬɨɞɵ�
ɷɤɨɥɨɝɢɱɟɫɤɨɣ� ɨɰɟɧɤɢ�� ɷɤɨɥɨɝɢɱɟɫɤɨɟ� ɩɪɨɟɤɬɢɪɨɜɚɧɢɟ�� ɚɪɯɢɬɟɤɬɭɪɧɨ-
ɝɪɚɞɨɫɬɪɨɢɬɟɥɶɧɚɹ�ɫɪɟɞɚ��ɝɨɪɨɞɫɤɨɟ�ɩɪɨɫɬɪɚɧɫɬɜɨ� 

 
Ƚɨɪɨɞɚ� ɹɜɥɹɸɬɫɹ� ɨɫɧɨɜɧɵɦɢ� ɩɨɬɪɟɛɢɬɟɥɹɦɢ� ɩɪɢɪɨɞɧɵɯ� ɪɟɫɭɪɫɨɜ��

ɩɪɨɢɡɜɨɞɢɬɟɥɹɦɢ� ɡɚɝɪɹɡɧɟɧɢɹ� ɢ� ɨɬɯɨɞɨɜ� Ʉ ɧɚɢɛɨɥɟɟ� ɪɚɫɩɪɨɫɬɪɚɧɟɧɧɵɦ 
ɷɤɨɥɨɝɢɱɟɫɤɢɦ ɩɪɨɛɥɟɦɚɦ ɝɨɪɨɞɨɜ ɦɨɠɧɨ� ɨɬɧɟɫɬɢ: ɡɚɝɪɹɡɧɟɧɢɟ� ɜɨɞɵ��
ɩɨɱɜɵ�� ɜɨɡɞɭɯɚ� ɜɪɟɞɧɵɦɢ� ɜɵɛɪɨɫɚɦɢ� ɨɬ� ɩɪɨɦɩɪɟɞɩɪɢɹɬɢɣ��
ɷɥɟɤɬɪɨɦɚɝɧɢɬɧɵɟ, ɲɭɦɨɜɵɟ�� ɫɜɟɬɨɜɵɟ ɡɚɝɪɹɡɧɟɧɢɹ� ɪɨɫɬ� ɫɜɚɥɨɤ� ɢ�
ɩɨɥɢɝɨɧɨɜ�ɩɨ�ɡɚɯɨɪɨɧɟɧɢɸ�ɌȻɈ��ɢɫɬɨɳɟɧɢɟ�ɩɪɢɪɨɞɧɵɯ�ɢ�ɷɧɟɪɝɟɬɢɱɟɫɤɢɯ�
ɪɟɫɭɪɫɨɜ�� ɬɪɚɧɫɩɨɪɬɧɚɹ� ɡɚɝɪɭɠɟɧɧɨɫɬɶ� ɭɥɢɰ�� ɧɟɞɨɫɬɚɬɨɤ� ɡɟɥɺɧɵɯ�
ɧɚɫɚɠɞɟɧɢɣ� ɢ� ɛɥɚɝɨɭɫɬɪɨɟɧɧɵɯ� ɦɟɫɬ� ɞɥɹ� ɨɬɞɵɯɚ�� ɦɨɧɨɬɨɧɧɨɫɬɶ� ɢ�
ɩɨɜɵɲɟɧɧɚɹ� ɩɥɨɬɧɨɫɬɶ� ɝɨɪɨɞɫɤɨɣ� ɡɚɫɬɪɨɣɤɢ� ɩɚɝɭɛɧɨ� ɜɥɢɹɸɬ� ɧɚ� ɧɚɲɟ�
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ɩɫɢɯɢɱɟɫɤɨɟ� ɢ� ɮɢɡɢɨɥɨɝɢɱɟɫɤɨɟ� ɡɞɨɪɨɜɶɟ�� ɜɵɡɵɜɚɹ� ɯɪɨɧɢɱɟɫɤɢɟ�
ɡɚɛɨɥɟɜɚɧɢɹ�[1].  

Ƚɨɪɨɞ� ɪɚɡɜɢɜɚɟɬɫɹ� ɜ� ɪɟɡɭɥɶɬɚɬɟ� ɦɧɨɝɢɯ� ɢɧɢɰɢɚɬɢɜ� ± ɪɵɧɨɱɧɵɯ��
ɞɟɦɨɤɪɚɬɢɱɟɫɤɢɯ�� ɷɤɨɧɨɦɢɱɟɫɤɢɯ�� ɫɨɰɢɚɥɶɧɵɯ�� ɧɨ� ɜ� ɩɟɪɜɭɸ� ɨɱɟɪɟɞɶ�
ɨɫɬɚɟɬɫɹ� ɜɚɠɟɧ� ɤɨɦɮɨɪɬ� ɝɨɪɨɞɫɤɢɯ� ɭɫɥɨɜɢɣ� ɢ� ɛɥɚɝɨɩɪɢɹɬɧɚɹ� ɫɪɟɞɚ�
ɠɢɡɧɟɞɟɹɬɟɥɶɧɨɫɬɢ�>2].  

ȼɚɠɧɨ� ɜɥɢɹɧɢɟ� ɤɥɢɦɚɬɢɱɟɫɤɢɯ� ɢ� ɷɤɨɥɨɝɢɱɟɫɤɢɯ� ɮɚɤɬɨɪɨɜ� ɧɚ�
ɚɪɯɢɬɟɤɬɭɪɧɨ-ɝɪɚɞɨɫɬɪɨɢɬɟɥɶɧɨɟ�ɩɪɨɫɬɪɚɧɫɬɜɨ��ɝɨɪɨɞ�ɪɚɫɫɦɚɬɪɢɜɚɟɬɫɹ�ɤɚɤ�
ɰɟɥɚɹ�ɫɢɫɬɟɦɚ�ɫɨ�ɫɜɨɢɦɢ�ɢɟɪɚɪɯɢɱɧɵɦɢ�ɫɭɛɫɢɫɬɟɦɚɦɢ�>3].  

Ɂɧɚɦɟɧɢɬɵɣ� ɞɚɬɫɤɢɣ� ɚɪɯɢɬɟɤɬɨɪ� ɢ� ɤɨɧɫɭɥɶɬɚɧɬ� ɩɨ� ɝɨɪɨɞɫɤɨɦɭ�
ɞɢɡɚɣɧɭ�ə��Ƚɟɣɥ�ɝɨɜɨɪɢɥ��ɱɬɨ�©Ƚɨɪɨɞ�ɞɨɥɠɟɧ�ɩɪɢɧɚɞɥɟɠɚɬɶ�ɩɟɲɟɯɨɞɚɦ��ɚ�
ɧɟ� ɦɚɲɢɧɚɦª�� ɚ� ɝɨɪɨɞɫɤɨɟ� ɩɪɨɫɬɪɚɧɫɬɜɨ� ɞɨɥɠɧɨ� ɛɵɬɶ� ©ɡɞɨɪɨɜɵɦª��
©ɠɢɜɵɦª� ɢ� ɫɩɨɫɨɛɫɬɜɨɜɚɬɶ� ɨɛɳɟɧɢɸ�� ©ɋɧɚɱɚɥɚ� ɦɵ� ɮɨɪɦɢɪɭɟɦ�
ɩɪɨɫɬɪɚɧɫɬɜɨ��ɚ�ɩɨɬɨɦ�ɩɪɨɫɬɪɚɧɫɬɜɨ�ɮɨɪɦɢɪɭɟɬ�ɧɚɫª��± ɪɚɫɫɭɠɞɚɥ�ɩɨɥɢɬɢɤ�
ɍ��ɑɟɪɱɢɥɶ�  

ɋɪɟɞɢ� ɨɫɧɨɜɧɵɯ� ɚɫɩɟɤɬɨɜ� ɩɪɨɫɬɪɚɧɬɫɜɟɧɧɨɣ� ɨɪɝɚɧɢɡɚɰɢɢ� ɝɨɪɨɞɚ�
ɫɥɟɞɭɟɬ� ɜɵɞɟɥɢɬɶ�� ɬɪɚɧɫɩɨɪɬɧɨ-ɮɭɧɤɰɢɨɧɚɥɶɧɵɣ; ɜɢɡɭɚɥɶɧɨ-
ɩɪɨɫɬɪɚɧɫɬɜɟɧɧɵɣ; ɢɧɠɟɧɟɪɧɨ-ɬɟɯɧɢɱɟɫɤɢɣ; ɩɪɢɪɨɞɧɨ-ɷɤɨɥɨɝɢɱɟɫɤɢɣ; 
ɢɫɬɨɪɢɤɨ-ɤɭɥɶɬɭɪɧɵɣ [4]. 

ɇɟɩɪɟɪɵɜɧɨɟ� ɭɯɭɞɲɟɧɢɟ� ɷɤɨɥɨɝɢɱɟɫɤɨɣ� ɫɢɬɭɚɰɢɢ� ɜ� ɪɨɫɫɢɣɫɤɢɯ�
ɝɨɪɨɞɚɯ� ɫɨɡɞɚɟɬ� ɨɫɬɪɭɸ� ɧɟɨɛɯɨɞɢɦɨɫɬɶ� ɮɨɪɦɢɪɨɜɚɧɢɹ� ɚɪɯɢɬɟɤɬɭɪɧɨ-
ɝɪɚɞɨɫɬɪɨɢɬɟɥɶɧɨɝɨ� ɩɪɨɫɬɪɚɧɫɬɜ� ɫ� ɭɱɟɬɨɦ� ɐɍɊ� ɢ� ɪɚɡɥɢɱɧɵɯ� ɦɟɬɨɞɨɜ�
ɷɤɨɥɨɝɢɱɟɫɤɨɣ�ɨɰɟɧɤɢ��ɞɚɥɟɟ�ɷɤɨɨɰɟɧɤɢ��ɝɪɚɞɨ- ɩɥɚɧɢɪɨɜɨɱɧɵɯ�ɪɟɲɟɧɢɣ� 

ɍɠɟ� ɫɟɣɱɚɫ� ɰɟɥɹɦɢ� ɤɨɦɩɥɟɤɫɧɨɝɨ� ɪɚɡɜɢɬɢɹ� ɬɟɪɪɢɬɨɪɢɢ� Ɋɨɫɫɢɢ�
ɹɜɥɹɸɬɫɹ� ©ɨɛɟɫɩɟɱɟɧɢɟ� ɫɛɚɥɚɧɫɢɪɨɜɚɧɧɨɝɨ� ɢ� ɭɫɬɨɣɱɢɜɨɝɨ� ɪɚɡɜɢɬɢɹ�
ɩɨɫɟɥɟɧɢɣ��ɝɨɪɨɞɫɤɢɯ�ɨɤɪɭɝɨɜ�ɩɭɬɟɦ�ɩɨɜɵɲɟɧɢɹ�ɤɚɱɟɫɬɜɚ�ɝɨɪɨɞɫɤɨɣ�ɫɪɟɞɵ�
ɢ� ɭɥɭɱɲɟɧɢɹ� ɜɧɟɲɧɟɝɨ� ɨɛɥɢɤɚ�� ɚɪɯɢɬɟɤɬɭɪɧɨ-ɫɬɢɥɢɫɬɢɱɟɫɤɢɯ� ɢ� ɢɧɵɯ�
ɯɚɪɚɤɬɟɪɢɫɬɢɤ� ɨɛɴɟɤɬɨɜ� ɤɚɩɢɬɚɥɶɧɨɝɨ� ɫɬɪɨɢɬɟɥɶɫɬɜɚ�� ɫɨɡɞɚɧɢɟ�
ɧɟɨɛɯɨɞɢɦɵɯ� ɭɫɥɨɜɢɣ� ɞɥɹ� ɪɚɡɜɢɬɢɹ� ɬɪɚɧɫɩɨɪɬɧɨɣ�� ɫɨɰɢɚɥɶɧɨɣ��
ɢɧɠɟɧɟɪɧɨɣ� ɢɧɮɪɚɫɬɪɭɤɬɭɪ�� ɛɥɚɝɨɭɫɬɪɨɣɫɬɜɚ� ɬɟɪɪɢɬɨɪɢɣ�� ɩɨɜɵɲɟɧɢɟ�
ɷɮɮɟɤɬɢɜɧɨɫɬɢ�ɢɫɩɨɥɶɡɨɜɚɧɢɹ...ª�� 

Ɋɨɫɫɢɣɫɤɢɦɢ� ɢ� ɡɚɪɭɛɟɠɧɵɦɢ� ɫɩɟɰɢɚɥɢɫɬɚɦɢ� ɩɪɟɞɥɚɝɚɸɬɫɹ�
ɪɚɡɥɢɱɧɵɟ� ɦɟɬɨɞɨɥɨɝɢɢ� ɩɨ� ɭɥɭɱɲɟɧɢɸ� ɷɤɨɥɨɝɢɱɟɫɤɨɝɨ� ɫɨɫɬɨɹɧɢɹ�
ɝɨɪɨɞɫɤɨɝɨ� ɩɪɨɫɬɪɚɧɫɬɜɚ�� ɋɪɟɞɢ� ɧɢɯ� ɫɥɟɞɭɟɬ� ɜɵɞɟɥɢɬɶ�� ɦɟɬɨɞɵ�
ɷɤɨɥɨɝɢɱɟɫɤɨɣ� ɫɬɚɛɢɥɢɡɚɰɢɢ� ɬɟɪɪɢɬɨɪɢɣ� ɞɨɤ�� ɚɪɯ�� Ɇ�ȼ�� ɉɟɪɶɤɨɜɨɣ��
ɚɥɝɨɪɢɬɦ� ɨɰɟɧɤɢ� ɝɪɚɞɨɫɬɪɨɢɬɟɥɶɧɨɣ� ɞɟɹɬɟɥɶɧɨɫɬɢ� ɞ�ɬ�ɧ�� ɇ�ȼ�� Ȼɚɤɚɟɜɨɣ� ɢ�
ɤ�ɬ�ɧ��ɂ�ȼ��ɑɟɪɧɹɟɜɨɣ��ɨɰɟɧɤɭ�ɭɫɬɨɣɱɢɜɨɫɬɢ�ɬɟɪɪɢɬɨɪɢɚɥɶɧɵɯ�ɷɤɨɫɢɫɬɟɦ�Ɍ� 
Ɍɨɥɫɬɵɯ�ɢ�ɞɪ���ɦɟɬɨɞ�ɨɰɟɧɤɢ ɢɧɞɢɤɚɬɨɪɨɜ ɭɫɬɨɣɱɢɜɨɫɬɢ Bellagio STAMP; 
ɦɟɬɨɞ Ȼɪɢɬɚɧɫɤɨɝɨ� ɢɧɫɬɢɬɭɬɚ� ɫɬɪɨɢɬɟɥɶɧɵɯ� ɢɫɫɥɟɞɨɜɚɧɢɣ ©Green Printª; 
ɦɟɬɨɞ�ɨɰɟɧɤɢ�ɩɪɨɟɤɬɧɵɯ�ɪɟɲɟɧɢɣ��ɡɚɥɨɠɟɧɧɵɣ�ɜ ©ɡɟɥɺɧɵɯª�ɫɬɚɧɞɚɪɬɚɯ� 

ɇɚ�ɫɟɝɨɞɧɹɲɧɢɣ�ɞɟɧɶ�ɜ�ɪɚɡɜɢɬɵɯ�ɫɬɪɚɧɚɯ�ɪɚɡɪɚɛɨɬɚɧɵ�ɫɩɟɰɢɚɥɶɧɵɟ�
ɜɟɪɫɢɢ�ɪɟɣɬɢɧɝɨɜɵɯ�ɫɢɫɬɟɦ�ɞɥɹ� ɷɤɨɥɨɝɢɱɟɫɤɨɣ�ɫɟɪɬɢɮɢɤɚɰɢɢ� ɬɟɪɪɢɬɨɪɢɣ��
± LEED for Neighborhood Developmen (2007 ɝ.�� ɋɒȺ), CASBEE Urban 
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Development (2007 ɝ.�� əɩɨɧɢɹ), BREEAM Communities (2008 ɝ., 
ȼɟɥɢɤɨɛɪɢɬɚɧɢɹ), Citylab (2010 ɝ.��ɒɜɟɰɢɹ), PCRS (2010 ɝ.��Ⱥɡɢɹ), DGNB 
Urban Districts (2011 ɝ.��Ƚɟɪɦɚɧɢɹ), HQE-A Urban Planning and Development 
(2011 ɝ.��Ɏɪɚɧɰɢɹ), Green Star Communities (20012 ɝ.��Ⱥɜɫɬɪɚɥɢɹ), GREEN 
ZOOM City (2018 ɝ.��Ɋɨɫɫɢɹ). 

ɗɤɨɥɨɝɢɱɟɫɤɢɟ� ɫɬɚɧɞɚɪɬɵ� ɞɥɹ� ɩɪɨɟɤɬɢɪɨɜɚɧɢɹ� ɬɟɪɪɢɬɨɪɢɣ ± ɷɬɨ�
ɦɟɬɨɞɢɤɚ ɝɪɚɞɨ- ɩɥɚɧɢɪɨɜɚɧɢɹ�� ɜɤɥɸɱɚɸɳɚɹ ɧɨɪɦɚɬɢɜɧɵɣ� ɧɚɛɨɪ�
©ɫɬɪɨɢɬɟɥɶɧɵɯ� ɛɥɨɤɨɜª� ɞɥɹ� ɭɫɬɨɣɱɢɜɨɣ� ɝɨɪɨɞɫɤɨɣ� ɮɨɪɦɵ� ɜ� ɜɢɞɟ�
ɤɨɧɬɪɨɥɶɧɨɝɨ�ɫɩɢɫɤɚ�ɤɨɦɩɨɧɟɧɬɨɜ�>5].  

Ɋɟɣɬɢɧɝɢ� ɨɛɴɟɤɬɨɜ� ɫɟɪɬɢɮɢɰɢɪɨɜɚɧɢɹ� ɜɵɫɬɚɜɥɹɸɬɫɹ� ɫ� ɩɨɦɨɳɶɸ�
ɨɩɪɟɞɟɥɟɧɧɨɣ� ɛɚɥɥɶɧɨɣ� ɫɢɫɬɟɦɵ. ɉɪɢ� ɚɧɚɥɢɡɟ� ɫɬɪɭɤɬɭɪɵ� ɪɚɡɞɟɥɨɜ�
©ɡɟɥɺɧɵɯª� ɫɬɚɧɞɚɪɬɨɜ ɭɫɬɚɧɨɜɥɟɧɨ�� ɱɬɨ� ɜ� ɨɛɹɡɚɬɟɥɶɧɨɦ� ɩɨɪɹɞɤɟ�
ɨɰɟɧɢɜɚɟɬɫɹ� ɬɟɪɪɢɬɨɪɢɹ�� ɜɨɞɨɷɮɮɟɤɬɢɜɧɨɫɬɶ�� ɷɧɟɪɝɨɫɛɟɪɟɠɟɧɢɟ��
ɦɚɬɟɪɢɚɥɵ��ɨɬɯɨɞɵ��ɩɪɨɫɬɪɚɧɫɬɜɨ.  

ɉɨ� ɦɧɟɧɢɸ� ɚɜɬɨɪɚ� ɫɥɟɞɭɟɬ� ɩɪɨɢɡɜɨɞɢɬɶ� ɷɤɨɨɰɟɧɤɭ� ɚɪɯɢɬɟɤɬɭɪɧɨ-
ɝɪɚɞɨɫɬɪɨɢɬɟɥɶɧɨɝɨ� ɩɪɨɫɬɪɚɧɫɬɜɚ� ɨɬ� ɨɛɳɟɝɨ� ɤ� ɱɚɫɬɧɨɦɭ�� ɫ� ɭɱɟɬɨɦ� ɬɪɟɯ�
ɭɪɨɜɧɟɣ�ɝɪɚɞɨɫɬɪɨɢɬɟɥɶɧɨɝɨ�ɩɪɨɟɤɬɢɪɨɜɚɧɢɹ ± ɦɚɤɪɨ-��ɦɟɡɨ��ɦɢɤɪɨ-. 

ɉɪɢ� ɦɚɬɟɦɚɬɢɱɟɫɤɨɦ� ɚɧɚɥɢɡɟ� ɤɨɥɢɱɟɫɬɜɚ� ɤɪɢɬɟɪɢɟɜ� ɪɟɣɬɢɧɝɨɜɵɯ�
ɫɢɫɬɟɦ (LEED-ND, CASBEE- UD, BREEAM-C, DGNB-UD, GREEN ZOOM-
ɋ) ɩɨ ɬɪɟɦ ɭɪɨɜɧɹɦ ɝɪɚɞɨ- ɩɥɚɧɢɪɨɜɚɧɢɹ �ɦɚɤɪɨ-�� ɦɟɡɨ-�� ɦɢɤɪɨ-) 
ɨɩɪɟɞɟɥɟɧɨ�� ɱɬɨ� ɜ�ɪɚɡɞɟɥɚɯ� ɛɨɥɶɲɟ�ɜɫɟɝɨ� ɬɪɟɛɨɜɚɧɢɣ�ɩɨ ɩɪɨɟɤɬɢɪɨɜɚɧɢɸ�
ɧɚ� ɦɢɤɪɨ-ɭɪɨɜɧɟ, ɧɚɢɦɟɧɶɲɟɟ� ɤɨɥɢɱɟɫɬɜɨ� ɤɪɟɞɢɬɨɜ� ɩɨ� ɮɨɪɦɢɪɨɜɚɧɢɸ�
ɷɤɨɛɟɡɨɩɚɫɧɵɯ�ɭɫɥɨɜɢɣ�ɞɥɹ�ɬɟɪɪɢɬɨɪɢɢ�ɦɚɤɪɨ- ɢ�ɦɟɡɨ- ɭɪɨɜɧɟɣ. Ɉɱɟɜɢɞɧɨ��
ɱɬɨ�ɪɚɫɩɪɟɞɟɥɟɧɢɟ� ɷɤɨɦɟɪɨɩɪɢɹɬɢɣ�ɧɚ� ɜɫɟɯ� ɬɪɟɯ� ɭɪɨɜɧɹɯ� ɜ� ɞɟɣɫɬɜɭɸɳɢɯ�
ɫɬɚɧɞɚɪɬɚɯ�ɞɨɥɠɧɨ�ɧɨɫɢɬɶ�ɛɨɥɟɟ�ɫɛɚɥɚɧɫɢɪɨɜɚɧɧɵɣ�ɯɚɪɚɤɬɟɪ.  

ȼ� ɪɚɡɪɚɛɨɬɚɧɧɨɦ ɚɜɬɨɪɨɦ ɚɥɝɨɪɢɬɦɟ� ɷɤɨɨɰɟɧɤɢ� ɚɪɯɢɬɟɤɬɭɪɧɨ-
ɝɪɚɞɨɫɬɪɨɢɬɟɥɶɧɵɯ� ɨɛɴɟɤɬɨɜ ɜɚɠɧɚ ɩɨɫɥɟɞɨɜɚɬɟɥɶɧɨɫɬɶ� ɩɪɢɧɹɬɢɹ�
ɪɟɲɟɧɢɣ�� ɨɩɪɟɞɟɥɟɧɢɟ� ɩɪɢɨɪɢɬɟɬɨɜ� ɢ� ɢɯ� ɨɛɨɫɧɨɜɚɧɢɟ�� ɩɪɢɟɦɥɟɦɨɫɬɶ�
ɩɪɟɞɥɨɠɟɧɧɵɯ� ɪɟɲɟɧɢɣ� ɜ� ɫɨɨɬɜɟɬɫɬɜɢɢ� ɫɨ� ɫɬɪɭɤɬɭɪɨɣ� ɞɟɣɫɬɜɭɸɳɢɯ�
ɷɤɨɫɬɚɧɞɚɪɬɨɜ��ɨɩɪɟɞɟɥɟɧɧɨɣ�ɚɜɬɨɪɨɦ�ɤɚɤ�©ɤɨɧɫɬɚɧɬɧɨɣª�����ɬɟɪɪɢɬɨɪɢɹ� 
��� ɜɨɞɨɷɮɮɟɤɬɢɜɧɨɫɬɶ�� ��� ɷɧɟɪɝɨɫɛɟɪɟɠɟɧɢɟ�� ��� ɦɚɬɟɪɢɚɥɵ�� ��� ɨɬɯɨɞɵ��     
���ɩɪɨɫɬɪɚɧɫɬɜɨ��ɪɢɫɭɧɨɤ. 

I. ɗɬɚɩ� ɩɨɞɝɨɬɨɜɤɢ� Ɏɨɪɦɭɥɢɪɨɜɚɧɢɹ� ɰɟɥɟɜɨɣ� ɭɫɬɚɧɨɜɤɢ� 
ɬɟɯɧɢɱɟɫɤɨɟ� ɡɚɞɚɧɢɟ� ɧɚ� ɩɪɨɟɤɬɢɪɨɜɚɧɢɟ. ɂɡɧɚɱɚɥɶɧɨ� ɩɪɢ� ɷɤɨɨɰɟɧɤɟ�
ɫɥɟɞɭɟɬ� ɨɩɪɟɞɟɥɢɬɶ� ɜɚɠɧɵɟ� ɯɚɪɚɤɬɟɪɢɫɬɢɤɢ� ɨɬɧɨɫɢɬɟɥɶɧɨ� ɩɨɬɟɧɰɢɚɥɚ�
ɦɟɫɬɚ� �ɩɪɢɪɨɞɧɨ-ɤɥɢɦɚɬɢɱɟɫɤɢɟ�� ɷɤɨɥɨɝɢɱɟɫɤɢɟ�� ɬɟɯɧɨɥɨɝɢɱɟɫɤɢɟ��
ɫɨɰɢɚɥɶɧɨ-ɷɤɨɧɨɦɢɱɟɫɤɢɟ� ɭɫɥɨɜɢɹ��� ɍɫɬɚɧɨɜɢɬɶ� ɩɪɢɝɨɞɧɨɫɬɶ� ɦɟɫɬɚ� ɞɥɹ�
ɫɬɪɨɢɬɟɥɶɫɬɜɚ��ɟɫɥɢ�ɷɬɨ�ɧɨɜɨɟ�ɫɬɪɨɢɬɟɥɶɫɬɜɨ���ɜɵɛɨɪ�ɩɪɢɨɪɢɬɟɬɧɵɯ�ɰɟɥɟɣ�
ɢ� ɩɪɨɛɥɟɦ�� ɤɨɬɨɪɵɟ� ɧɟɨɛɯɨɞɢɦɨ� ɪɟɲɢɬɶ� �ɩɭɫɬɵɪɶ�� ɲɭɦɧɚɹ� ɦɚɝɢɫɬɪɚɥɶ, 
ɫɜɚɥɤɚ ɢ�ɩɪ.).  
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Ɋɢɫ��Ⱥɥɝɨɪɢɬɦ�ɷɤɨɨɰɟɧɤɢ�ɚɪɯɢɬɟɤɬɭɪɧɨ-ɝɪɚɞɨɫɬɪɨɢɬɟɥɶɧɵɯ�ɨɛɴɟɤɬɨɜ 
 
II. ɗɬɚɩ� ɪɚɡɪɚɛɨɬɤɢ� ɷɤɨɦɨɞɟɥɢ�� ɉɪɟɞɭɫɦɚɬɪɢɜɚɟɬ ɩɨɢɫɤ�

ɚɪɯɢɬɟɤɬɭɪɧɨ-ɩɥɚɧɢɪɨɜɨɱɧɵɯ ɩɪɢɟɦɨɜ� ɫ� ɭɱɟɬɨɦ� ɪɚɡɦɟɪɚ� ɬɟɪɪɢɬɨɪɢɢ�
(ɦɚɤɪɨ-�� ɦɟɡɨ-�� ɦɢɤɪɨ- ɭɪɨɜɧɹ�� ɢ� ɫɨɨɬɜɟɬɫɬɜɟɧɧɨ ɜɵɛɨɪ� ɷɤɨɥɨɝɢɱɟɫɤɢɯ�
ɦɟɪɨɩɪɢɹɬɢɣ� ɞɥɹ� ɤɚɠɞɨɣ� ɡɨɧɵ�  ȼɚɠɧɚ� ɩɪɢɨɪɢɬɟɬɧɨɫɬɶ� ɪɚɡɦɟɳɟɧɢɹ�
ɮɭɧɤɰɢɨɧɚɥɶɧɵɯ� ɡɨɧ� ɧɚ� ɬɟɪɪɢɬɨɪɢɢ�� ɩɨɬɟɧɰɢɚɥ� ɪɟɫɭɪɫɨɫɛɟɪɟɠɟɧɢɹ�� ɭɱɟɬ�
ɧɨɪɦɚɬɢɜɧɵɯ� ɬɪɟɛɨɜɚɧɢɣ ɢ� ɢɧɵɟ� ɨɝɪɚɧɢɱɟɧɢɹ�� Ʉ� ɩɪɢɦɟɪɭ�� ɧɚ� ɦɢɤɪɨ- 
ɭɪɨɜɧɟ ɭɱɢɬɵɜɚɟɬɫɹ� ɞɥɹ�� ɬɟɪɪɢɬɨɪɢɢ �ɦɢɤɪɨɤɥɢɦɚɬ�� ɷɤɨɥɨɝɢɹ��
ɨɡɟɥɟɧɟɧɢɟ��� ɜɨɞɨɷɮɮɟɤɬɢɜɧɨɫɬɢ �ɜɨɞɧɵɣ� ɢɫɬɨɱɧɢɤ�� ɨɫɚɞɤɢ�� ɪɟɥɶɟɮ��
ɩɟɪɟɪɚɛɨɬɤɚ��� ɷɧɟɪɝɨɫɛɟɪɟɠɟɧɢɹ �ɨɪɢɟɧɬɚɰɢɹ�� ɩɥɚɧɢɪɨɜɤɚ��
ɚɥɶɬɟɪɧɚɬɢɜɧɵɣ� ɢɫɬɨɱɧɢɤ�� ɨɛɴɟɦ��� ɨɬɯɨɞɨɜ �ɪɟɰɢɤɥɢɧɝ�� ɫɨɪɬɢɪɨɜɤɚ��
ɩɨɜɬɨɪɧɨɟ� ɢɫɩɨɥɶɡɨɜɚɧɢɟ�� ɛɢɨɨɱɢɫɬɤɚ��� ɩɪɨɫɬɪɚɧɫɬɜɚ �ɜɪɟɦɹ�� ɤɭɥɶɬɭɪɚ��
ɨɤɪɭɠɟɧɢɟ��ɫɨɰɢɭɦ�� 

III. ɗɬɚɩ ɦɨɧɢɬɨɪɢɧɝɚ� ɷɤɨɩɪɨɟɤɬɚ. ɂɫɩɨɥɶɡɭɟɬɫɹ� ɦɟɬɨɞ�
ɩɨɫɬɮɚɤɬɭɦɧɨɣ� ɨɰɟɧɤɢ�� ɡɚɞɟɣɫɬɜɭɸɳɟɝɨ� ɲɢɪɨɤɢɣ� ɧɚɛɨɪ� ɫɪɟɞɫɬɜ� ɢ� ɡɚɞɚɱ�
ɩɪɨɟɤɬɚ��ɫ�ɩɨɫɥɟɞɭɸɳɢɦ ɚɧɚɥɢɡɨɦ ɤɚɱɟɫɬɜɚ�ɪɟɲɟɧɢɣ�  

ɋɢɫɬɟɦɚ� ɢɬɨɝɨɜɨɣ� ɷɤɨɨɰɟɧɢ� ± ɛɚɥɶɧɚɹ: � 30 ɛɚɥɥɨɜ ± 
ɧɟɭɞɨɜɥɟɬɜɨɪɢɬɟɥɶɧɨ�� 30-50 ɛɚɥɥɨɜ ± ɭɞɨɜɥɟɬɜɨɪɢɬɟɥɶɧɨ�� 50-80 ɛɚɥɥɨɜ ± 
ɯɨɪɨɲɨ�� > 90 ɛɚɥɥɨɜ ± ɨɬɥɢɱɧɨ�� Ʉɪɢɬɟɪɢɢ� ɨɰɟɧɤɢ� ɞɟɥɹɬɫɹ� ɧɚ��
ɤɨɥɢɱɟɫɬɜɟɧɧɵɟ��ɤɚɱɟɫɬɜɟɧɧɵɟ��ɩɨɫɬɨɹɧɧɵɟ ɢ�ɢɡɦɟɧɹɸɳɢɟɫɹ� 

ɋɟɝɨɞɧɹ� ɨɫɨɛɨ� ɨɫɬɪɨ� ɫɬɨɢɬ� ɩɪɨɛɥɟɦɚ� ɩɟɪɟɫɦɨɬɪɟɬɶ� ɬɪɚɞɢɰɢɨɧɧɵɟ�
ɩɪɢɟɦɵ� ɚɪɯɢɬɟɤɬɭɪɧɨ-ɝɪɚɞɨɫɬɪɨɢɬɟɥɶɧɨɝɨ� ɩɪɨɟɤɬɢɪɨɜɚɧɢɹ� ɜ� ɪɨɫɫɢɣɫɤɢɯ�
ɝɨɪɨɞɚɯ�ɫ�ɩɪɢɦɟɧɟɧɢɟɦ�ɧɨɜɨɝɨ�ɷɤɨɩɨɞɯɨɞɚ�ɤ�ɫɨɡɞɚɧɢɸ�ɛɟɡɨɩɚɫɧɵɯ�ɭɫɥɨɜɢɣ�
ɞɥɹ� ɠɢɡɧɢ� ɜ� ɝɚɪɦɨɧɢɢ� ɫ� ɨɤɪɭɠɚɸɳɟɣ� ɩɪɢɪɨɞɧɨɣ� ɫɪɟɞɨɣ� ɛɟɡ� ɜɪɟɞɚ�
ɷɤɨɥɨɝɢɢ� 
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ɂ�ȼ� ɏɚɥɟɩɨ��Ɉ�Ⱥ� ɉɥɨɬɧɢɤɨɜɚ� 
 

ɋɚɪɚɬɨɜɫɤɢɣ�ɝɨɫɭɞɚɪɫɬɜɟɧɧɵɣ�ɬɟɯɧɢɱɟɫɤɢɣ�ɭɧɢɜɟɪɫɢɬɟɬ 
 ɢɦɟɧɢ�Ƚɚɝɚɪɢɧɚ�ɘ�Ⱥ� 

 
ɋɂɇɏɊɈɇɇɈȿ�ɋɄȺɇɂɊɈȼȺɇɂȿ�ȼ�ɎɅɍɈɊȿɋɐȿɇɐȿɇɌɇɈɆ�

ȺɇȺɅɂɁȿ�ɉȺɍ� 
 

ɋɬɚɬɶɹ� ɩɨɫɜɹɳɟɧɚ� ɫɪɚɜɧɢɬɟɥɶɧɨɣ� ɨɰɟɧɤɟ� ɮɥɭɨɪɟɫɰɟɧɬɧɵɯ� ɢ� ɫɢɧɯɪɨɧɧɵɯ�
ɫɩɟɤɬɪɨɜ� ɞɥɹ� ɰɟɥɟɣ� ɚɧɚɥɢɬɢɱɟɫɤɨɝɨ� ɨɩɪɟɞɟɥɟɧɢɹ� ɩɨɥɢɰɢɤɥɢɱɟɫɤɢɯ� ɚɪɨɦɚɬɢɱɟɫɤɢɯ�
ɭɝɥɟɜɨɞɨɪɨɞɨɜ� �ɉȺɍ��� ɗɤɫɩɟɪɢɦɟɧɬɚɥɶɧɨ� ɩɨɞɨɛɨɞɪɚɧɧɵɣ� ɫɞɜɢɝ� ǻȜ ɩɪɢ� ɫɢɧɯɪɨɧɧɨɦ�
ɫɤɚɧɢɪɨɜɚɧɢɢ�ɞɥɢɧ�ɜɨɥɧ�ɜɨɡɛɭɠɞɟɧɢɹ�ɢ�ɮɥɭɨɪɟɫɰɟɧɰɢɢ�ɩɨɡɜɨɥɹɟɬ�ɩɨɥɭɱɢɬɶ�ɭɡɤɢɣ�ɩɢɤ�
ɮɥɭɨɪɟɫɰɟɧɬɧɨɝɨ�ɫɢɝɧɚɥɚ�ɜɵɫɨɤɨɣ�ɢɧɬɟɧɫɢɜɧɨɫɬɢ��ɯɚɪɚɤɬɟɪɧɵɣ�ɞɥɹ�ɤɨɧɤɪɟɬɧɨɝɨ�ɉȺɍ���
Ⱦɚɧɧɚɹ� ɬɟɯɧɢɤɚ� ɫɩɨɫɨɛɫɬɜɭɟɬ� ɡɧɚɱɢɬɟɥɶɧɨɦɭ� ɩɨɜɵɲɟɧɢɸ� ɫɟɥɟɤɬɢɜɧɨɫɬɢ� ɨɩɪɟɞɟɥɟɧɢɹ�
ɉȺɍ�ɜ�ɢɯ�ɫɦɟɫɢ� 

Ʉɥɸɱɟɜɵɟ� ɫɥɨɜɚ� ɮɥɭɨɪɟɫɰɟɧɬɧɵɣ� ɚɧɚɥɢɡ�� ɫɢɧɯɪɨɧɧɨɟ� ɫɤɚɧɢɪɨɜɚɧɢɟ��
ɩɨɥɢɰɢɤɥɢɱɟɫɤɢɟ�ɚɪɨɦɚɬɢɱɟɫɤɢɟ�ɭɝɥɟɜɨɞɨɪɨɞɵ� 

 
Ⱥɤɬɭɚɥɶɧɨɫɬɶ� ɪɚɡɪɚɛɨɬɤɢ� ɷɮɮɟɤɬɢɜɧɵɯ� ɢ� ɨɩɟɪɚɬɢɜɧɵɯ� ɦɟɬɨɞɨɜ�

ɤɨɧɬɪɨɥɹ� ɫɨɞɟɪɠɚɧɢɹ� ɨɩɚɫɧɵɯ� ɯɢɦɢɱɟɫɤɢɯ� ɜɟɳɟɫɬɜ� ɨɩɪɟɞɟɥɹɟɬɫɹ�
ɜɨɡɪɚɫɬɚɸɳɢɣ� ɚɧɬɪɨɩɨɝɟɧɧɨɣ� ɧɚɝɪɭɡɤɨɣ�� ɗɬɨɬ� ɩɪɨɰɟɫɫ� ɬɚɢɬ� ɫɟɪɶɟɡɧɭɸ�
ɭɝɪɨɡɭ� ɞɥɹ� ɡɞɨɪɨɜɶɹ� ɥɸɞɟɣ� ɢ� ɬɪɟɛɭɟɬ� ɩɪɢɧɹɬɢɹ� ɫɜɨɟɜɪɟɦɟɧɧɵɯ� ɦɟɪ� ɞɥɹ�
ɨɛɟɫɩɟɱɟɧɢɹ� ɷɤɨɥɨɝɢɱɟɫɤɨɣ� ɛɟɡɨɩɚɫɧɨɫɬɢ�� Ʉ� ɩɪɢɨɪɢɬɟɬɧɵɦ�
ɷɤɨɬɨɤɫɢɤɚɧɬɚɦ�ɨɬɧɨɫɹɬɫɹ�ɩɨɥɢɰɢɤɥɢɱɟɫɤɢɟ�ɚɪɨɦɚɬɢɱɟɫɤɢɟ�ɭɝɥɟɜɨɞɨɪɨɞɵ�
�ɉȺɍ�� -   ɨɪɝɚɧɢɱɟɫɤɢɟ� ɫɨɟɞɢɧɟɧɢɹ�� ɞɥɹ� ɤɨɬɨɪɵɯ� ɯɚɪɚɤɬɟɪɧɨ� ɧɚɥɢɱɢɟ� ɜ�
ɯɢɦɢɱɟɫɤɨɣ�ɫɬɪɭɤɬɭɪɟ�ɞɜɭɯ�ɢ�ɛɨɥɟɟ�ɤɨɧɞɟɧɫɢɪɨɜɚɧɧɵɯ�ɛɟɧɡɨɥɶɧɵɯ�ɤɨɥɟɰ� 
Ⱦɚɧɧɵɟ�ɜɟɳɟɫɬɜɚ�ɨɛɪɚɡɭɸɬɫɹ�ɩɪɢ�ɫɠɢɝɚɧɢɢ�ɢ�ɩɟɪɟɪɚɛɨɬɤɟ�ɨɪɝɚɧɢɱɟɫɤɨɝɨ�
ɫɵɪɶɹ��ɧɟɮɬɟɩɪɨɞɭɤɬɨɜ� ɭɝɥɹ��ɞɪɟɜɟɫɢɧɵ��ɚɧɬɪɨɩɨɝɟɧɧɵɯ�ɨɬɯɨɞɨɜ�ɢ�ɬ�ɞ [1].  
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ɉȺɍ ɯɚɪɚɤɬɟɪɢɡɭɸɬɫɹ� ɜɵɫɨɤɨɣ� ɦɭɬɚɝɟɧɧɨɣ� ɢ� ɤɚɧɰɟɪɨɝɟɧɧɨɣ�
ɚɤɬɢɜɧɨɫɬɶɸ [2]��ɢ��ɜ�ɫɜɹɡɢ�ɫ�ɷɬɢɦ��ɢɯ�ɫɨɞɟɪɠɚɧɢɟ ɜ�ɨɛɴɟɤɬɚɯ�ɨɤɪɭɠɚɸɳɟɣ�
ɫɪɟɞɵ ɬɪɟɛɭɟɬ�ɩɨɫɬɨɹɧɧɨɝɨ�ɤɨɧɬɪɨɥɹ��� 

ɉɟɪɫɩɟɤɬɢɜɧɵɦ� ɞɥɹ� ɷɬɢɯ� ɰɟɥɟɣ� ɹɜɥɹɟɬɫɹ� ɜɵɫɨɤɨɱɭɜɫɬɜɢɬɟɥɶɧɵɟ�
ɥɸɦɢɧɟɫɰɟɧɬɧɵɟ� ɦɟɬɨɞɵ. Ɉɞɧɚɤɨ� ɧɭɠɧɨ ɨɬɦɟɬɢɬɶ�� ɱɬɨ� ɥɸɦɢɧɟɫɰɟɧɬɧɵɟ 
ɦɟɬɨɞɵ�ɦɨɝɭɬ�ɨɛɥɚɞɚɬɶ�ɧɟɞɨɫɬɚɬɨɱɧɨ�ɜɵɫɨɤɨɣ ɫɟɥɟɤɬɢɜɧɨɫɬɶɸ��ɇɚɩɪɢɦɟɪ��
ɩɪɢ� ɚɧɚɥɢɡɟ� ɫɥɨɠɧɵɯ� ɫɦɟɫɟɣ� ɩɟɪɟɤɪɵɬɢɟ�ɲɢɪɨɤɢɯ� ɩɨɥɨɫ�ɮɥɭɨɪɟɫɰɟɧɰɢɢ�
ɩɪɢ� ɤɨɦɧɚɬɧɨɣ� ɬɟɦɩɟɪɚɬɭɪɟ� ɨɛɵɱɧɨ� ɦɟɲɚɟɬ� ɩɪɨɰɟɫɫɭ� ɢɞɟɧɬɢɮɢɤɚɰɢɢ�
ɨɬɞɟɥɶɧɵɯ� ɤɨɦɩɨɧɟɧɬɨɜ�� Ɍɚɤɢɦ ɨɛɪɚɡɨɦ�� ɫɤɚɧɢɪɨɜɚɧɢɟ� ɫ� ɮɢɤɫɢɪɨɜɚɧɧɨɣ�
ɞɥɢɧɨɣ�ɜɨɥɧɵ�ɜɨɡɛɭɠɞɟɧɢɹ�ɦɨɠɟɬ�ɧɟ�ɞɚɜɚɬɶ�ɞɨɫɬɚɬɨɱɧɨɣ�ɤɨɥɢɱɟɫɬɜɟɧɧɨɣ�
ɢ� ɞɚɠɟ� ɤɚɱɟɫɬɜɟɧɧɨɣ� ɢɧɮɨɪɦɚɰɢɢ� ɞɥɹ� ɦɧɨɝɢɯ� ɪɟɚɥɶɧɵɯ�
ɦɧɨɝɨɤɨɦɩɨɧɟɧɬɧɵɯ� ɨɛɪɚɡɰɨɜ� >�]. ȼ� ɫɥɭɱɚɟ� ɫɥɨɠɧɵɯ� ɩɪɨɛ� ɨɤɪɭɠɚɸɳɟɣ�
ɫɪɟɞɵ� ɨɛɥɚɫɬɶ� ɩɪɢɦɟɧɟɧɢɹ� ɮɥɭɨɪɢɦɟɬɪɢɱɟɫɤɨɝɨ� ɚɧɚɥɢɡɚ� ɦɨɠɟɬ� ɛɵɬɶ�
ɪɚɫɲɢɪɟɧɚ� ɫ� ɩɨɦɨɳɶɸ� ɫɢɧɯɪɨɧɧɨɣ� ɮɥɭɨɪɟɫɰɟɧɬɧɨɣ� ɫɩɟɤɬɪɨɦɟɬɪɢɢ� >�@��
Ⱦɚɧɧɵɣ� ɦɟɬɨɞ� ɭɫɩɟɲɧɨ� ɩɪɢɦɟɧɹɥɫɹ� ɞɥɹ� ɢɞɟɧɬɢɮɢɤɚɰɢɢ� ɉȺɍ� ɜɨ�
ɜɡɜɟɲɟɧɧɵɯ� ɱɚɫɬɢɰɚɯ� ɝɨɪɨɞɫɤɨɝɨ� ɜɨɡɞɭɯɚ� >���@�� ɜ� ɩɨɱɜɟɧɧɵɯ� >�@�
ɷɤɫɬɪɚɤɬɚɯ��ɩɪɨɛɚɯ�ɜɨɞɵ�[7]. 

Ɍɚɤɢɦ�ɨɛɪɚɡɨɦ, ɰɟɥɶɸ�ɞɚɧɧɨɣ�ɫɬɚɬɶɢ�ɹɜɥɹɟɬɫɹ�ɫɪɚɜɧɢɬɟɥɶɧɚɹ�ɨɰɟɧɤɚ�
ɮɥɭɨɪɟɫɰɟɧɬɧɵɯ� ɢ� ɫɢɧɯɪɨɧɧɵɯ� ɫɩɟɤɬɪɨɜ� ɉȺɍ� ɞɥɹ� ɰɟɥɟɣ� ɢɯ�
ɚɧɚɥɢɬɢɱɟɫɤɨɝɨ�ɨɩɪɟɞɟɥɟɧɢɹ� 

Ⱦɥɹ� ɢɫɫɥɟɞɨɜɚɧɢɹ� ɛɵɥɢ� ɩɪɢɝɨɬɨɜɥɟɧɵ ɜɨɞɧɵɟ� ɪɚɫɬɜɨɪɵ� ɉȺɍ�
(ɩɢɪɟɧɚ��ɚɧɬɪɚɰɟɧɚ��ɮɟɧɚɧɬɪɟɧɚ�ɢ�ɮɥɭɨɪɟɧɚ) ɩɪɢ�ɤɨɧɰɟɧɬɪɚɰɢɢ��ͼ10-6 Ɇ��ɚ�
ɬɚɤɠɟ� ɫɦɟɫɶ� ɢɡ� ɷɬɢɯ� ɉȺɍ� ɂɫɫɥɟɞɨɜɚɧɢɹ� ɩɪɨɜɨɞɢɥɢɫɶ� ɧɚ 
ɫɩɟɤɬɪɨɮɥɭɨɪɢɦɟɬɪɟ�©Ɏɥɸɨɪɚɬ-02-ɉɚɧɨɪɚɦɚª�  

ɋɩɟɤɬɪɵ� ɤɥɚɫɫɢɱɟɫɤɨɣ� ɮɥɭɨɪɟɫɰɟɧɰɢɢ� ɉȺɍ� ɪɟɝɢɫɬɪɢɪɨɜɚɥɢɫɶ� ɩɪɢ�
ɩɨɫɬɨɹɧɧɵɯ� ɞɥɢɧɚɯ� ɜɨɥɧ� ɜɨɡɛɭɠɞɟɧɢɹ� ɮɥɭɨɪɟɫɰɟɧɰɢɢ�� ɞɥɹ� ɩɢɪɟɧɚ� ʄɜɨɡɛ�= 
����ɧɦ��ɞɥɹ�ɮɟɧɚɧɬɪɟɧɚ�ɢ�ɚɧɬɪɚɰɟɧɚ ʄɜɨɡɛ� �����ɧɦ��ɞɥɹ�ɮɥɭɨɪɟɧɚ�ʄɜɨɡɛ�= 262 
ɧɦ� �ɪɢɫ�� �-�� ɚ��� ɗɤɫɩɟɪɢɦɟɧɬɚɥɶɧɨ� ɛɵɥɢ� ɡɚɪɟɝɢɫɬɪɢɪɨɜɚɧɵ� ɫɢɧɯɪɨɧɧɵɟ�
ɫɩɟɤɬɪɵ� ɜɫɟɯ� ɢɡɭɱɟɧɧɵɯ� ɉȺɍ� ɩɨ� ɨɬɞɟɥɶɧɨɫɬɢ�� ɩɨɥɭɱɟɧɧɵɟ� ɜ� ɪɟɡɭɥɶɬɚɬɟ�
ɫɢɧɯɪɨɧɧɨɝɨ� ɫɤɚɧɢɪɨɜɚɧɢɹ� ɞɥɢɧ� ɜɨɥɧ� ɜɨɡɛɭɠɞɟɧɢɹ� ɢ� ɮɥɭɨɪɟɫɰɟɧɰɢɢ� ɫ�
ɩɨɫɬɨɹɧɧɵɦ� ɫɞɜɢɝɨɦ�ȴʄ ɜ� ɞɢɚɩɚɡɨɧɟ�ɨɬ� �� ɞɨ� ����ɧɦ� ɫ�ɲɚɝɨɦ� ɜ� �� ɧɦ��Ⱦɥɹ�
ɤɚɠɞɨɝɨ� ɉȺɍ� ɨɬɨɛɪɚɧɵ� ɫɩɟɤɬɪɵ�� ɯɚɪɚɤɬɟɪɢɡɭɸɳɢɟɫɹ� ɧɚɢɛɨɥɟɟ�
ɢɧɬɟɧɫɢɜɧɵɦ�ɨɞɢɧɨɱɧɵɦ�ɩɢɤɨɦ��ɩɨɥɭɱɟɧɧɵɟ�ɩɪɢ�ɨɩɪɟɞɟɥɟɧɧɵɯ�ǻȜ �ɪɢɫ���-
��ɛ��  

Ⱥɧɚɥɢɡ�ɫɦɟɫɢ�ɉȺɍ�ɩɨɡɜɨɥɹɟɬ� ɡɚɤɥɸɱɢɬɶ��ɱɬɨ�ɤɥɚɫɫɢɱɟɫɤɢɣ�ɫɩɟɤɬɪɚ�
ɮɥɭɨɪɟɫɰɟɧɰɢɢ� ɢɦɟɟɬ� ɪɚɡɦɵɬɵɣ� ɜɢɞ�� ɫɩɟɤɬɪɵ� ɮɥɭɨɪɟɫɰɟɧɰɢɢ� ɉȺɍ�
ɞɨɫɬɚɬɨɱɧɨ� ɫɢɥɶɧɨ� ɩɟɪɟɤɪɵɜɚɸɬɫɹ�� ɱɬɨ� ɡɚɬɪɭɞɧɹɟɬ� ɢɞɟɧɬɢɮɢɤɚɰɢɸ�
ɨɬɞɟɥɶɧɵɯ� ɉȺɍ� ɜ� ɞɚɧɧɨɣ� ɫɦɟɫɢ� ɉɨɜɵɫɢɬɶ� ɫɟɥɟɤɬɢɜɧɨɫɬɶ� ɦɟɬɨɞɚ� ɢ�
ɨɛɥɟɝɱɢɬɶ� ɢɞɟɧɬɢɮɢɤɚɰɢɸ� ɨɬɞɟɥɶɧɵɯ� ɉȺɍ� ɜ� ɢɯ� ɫɦɟɫɢ� ɩɨɡɜɨɥɹɟɬ�
ɩɪɢɦɟɧɟɧɢɟ� ɫɢɧɯɪɨɧɧɨɝɨ� ɫɤɚɧɢɪɨɜɚɧɢɹ� ɉɪɢ� ɷɬɨɦ� ɪɟɝɢɫɬɪɚɰɢɹ�
ɫɢɧɯɪɨɧɧɵɯ� ɫɩɟɤɬɪɨɜ� ɫ� ɨɩɪɟɞɟɥɟɧɧɵɦ� ɫɞɜɢɝɨɦ ǻȜ ɩɨɡɜɨɥɹɟɬ� ɜɵɞɟɥɢɬɶ� ɜ�
ɫɩɟɤɬɪɟ ɛɨɥɟɟ� ɭɡɤɢɟ ɩɢɤɢ, ɯɚɪɚɤɬɟɪɧɵɟ� ɞɥɹ� ɤɨɧɤɪɟɬɧɨɝɨ� ɉȺɍ� ɜ� ɞɚɧɧɨɣ�
ɫɦɟɫɢ� 
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Ɋɢɫ� 1��Ʉɥɚɫɫɢɱɟɫɤɢɣ�ɫɩɟɤɬɪ�ɮɥɭɨɪɟɫɰɟɧɰɢɢ��ɚ��ɢ�ɫɢɧɯɪɨɧɧɵɣ�ɫɩɟɤɬɪ�

ɮɥɭɨɪɟɫɰɟɧɰɢɢ�ɩɪɢ�ǻȜ  ����ɧɦ��ɛ� ɩɢɪɟɧɚ 

 

 
 

Ɋɢɫ��2��Ʉɥɚɫɫɢɱɟɫɤɢɣ�ɫɩɟɤɬɪ�ɮɥɭɨɪɟɫɰɟɧɰɢɢ��ɚ��ɢ�ɫɢɧɯɪɨɧɧɵɣ�ɫɩɟɤɬɪ�
ɮɥɭɨɪɟɫɰɟɧɰɢɢ�ɩɪɢ�ǻȜ  �����ɧɦ ɚɧɬɪɚɰɟɧɚ 

 

 

 
 

Ɋɢɫ� 3��Ʉɥɚɫɫɢɱɟɫɤɢɣ�ɫɩɟɤɬɪ�ɮɥɭɨɪɟɫɰɟɧɰɢɢ�ɢ�ɫɢɧɯɪɨɧɧɵɣ�ɫɩɟɤɬɪ�
ɮɥɭɨɪɟɫɰɟɧɰɢɢ�ɮɟɧɚɧɬɪɟɧɚ�ɩɪɢ�ǻȜ  ����ɧɦ ɮɟɧɚɧɬɪɟɧɚ 
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Ɋɢɫ� 4��Ʉɥɚɫɫɢɱɟɫɤɢɣ�ɫɩɟɤɬɪ�ɮɥɭɨɪɟɫɰɟɧɰɢɢ�ɢ�ɫɢɧɯɪɨɧɧɵɣ�ɫɩɟɤɬɪ�
ɮɥɭɨɪɟɫɰɟɧɰɢɢ�ɩɪɢ�ǻȜ  ����ɧɦ� ɮɥɭɨɪɟɧɚ 

 
Ɇɟɬɨɞ� ɩɪɢɦɟɧɢɦ ɞɥɹ� ɷɤɨɥɨɝɢɱɟɫɤɨɝɨ� ɦɨɧɢɬɨɪɢɧɝɚ� ɷɤɨɬɨɤɫɢɤɚɧɬɨɜ�

ɉȺɍ� ɜ� ɨɛɴɟɤɬɚɯ� ɨɤɪɭɠɚɸɳɟɣ� ɫɪɟɞɵ� ɢ� ɩɨɡɜɨɥɹɟɬ ɩɪɨɜɨɞɢɬɶ�� ɤɚɤ�
ɤɚɱɟɫɬɜɟɧɧɵɣ�� ɬɚɤ� ɢ� ɤɨɥɢɱɟɫɬɜɟɧɧɵɣ� ɚɧɚɥɢɡ ɉȺɍ�� ɩɨɫɤɨɥɶɤɭ�
ɢɧɬɟɧɫɢɜɧɨɫɬɶ� ɩɢɤɨɜ ɜ� ɫɩɟɤɬɪɚɯ� ɫɢɧɯɪɨɧɧɨɣ� ɮɥɭɨɪɟɫɰɟɧɰɢɢ� ɩɪɹɦɨ�
ɩɪɨɩɨɪɰɢɨɧɚɥɶɧɚ�ɫɨɞɟɪɠɚɧɢɸ�ɉȺɍ�ɜ�ɩɪɨɛɟ� 
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Ⱥ�Ɉ��ɏɨɥɭɞɟɧɟɜɚ��ɋ�ɘ��ȿɮɪɟɦɨɜɚ��ȼ�ȼ��Ɂɭɩɚɪɨɜɚ�� 
Ⱥ�ȼ��Ȼɨɞɪɨɜ��Ⱥ�Ⱥ��Ɇɟɞɜɟɞɟɜɚ 

 
ɉɟɧɡɟɧɫɤɢɣ�ɝɨɫɭɞɚɪɫɬɜɟɧɧɵɣ�ɬɟɯɧɨɥɨɝɢɱɟɫɤɢɣ�ɭɧɢɜɟɪɫɢɬɟɬ 

 
ɋɇɂɀȿɇɂȿ�ɇȿȽȺɌɂȼɇɈȽɈ�ȼɈɁȾȿɃɋɌȼɂə�ɈɋȺȾɄɈȼ�

ɋɌɈɑɇɕɏ�ȼɈȾ�ȻɍɆȺɀɇɈ-ɄȺɊɌɈɇɇɈȽɈ�ɉɊɈɂɁȼɈȾɋɌȼȺ�
ɇȺ ɉɈɑȼɕ�ɉɍɌȿɆ�ɂɏ�ɗɅȿɄɌɊɈɈɋɆɈɌɂɑȿɋɄɈȽɈ�

ɈȻȿɁȼɈɀɂȼȺɇɂə 
 

ɉɪɟɞɥɨɠɟɧɨ� ɢɫɩɨɥɶɡɨɜɚɧɢɟ� ɦɟɬɨɞɚ� ɷɥɟɤɬɪɨɨɫɦɨɫɚ� ɞɥɹ� ɭɦɟɧɶɲɟɧɢɹ� ɨɛɴɟɦɨɜ�
ɨɫɚɞɤɨɜ�ɫɬɨɱɧɵɯ�ɜɨɞ�ɩɭɬɟɦ�ɢɯ�ɨɛɟɡɜɨɠɢɜɚɧɢɹ��ɉɪɟɞɥɨɠɟɧɨ�ɜɬɨɪɢɱɧɨɟ�ɢɫɩɨɥɶɡɨɜɚɧɢɟ�
ɨɫɚɞɤɨɜ� ɫɬɨɱɧɵɯ� ɜɨɞ� ɜ� ɤɚɱɟɫɬɜɟ� ɪɟɤɭɥɶɬɢɜɚɧɬɚ�� ɉɪɟɞɫɬɚɜɥɟɧɧɚɹ� ɢɧɧɨɜɚɰɢɨɧɧɚɹ�
ɪɚɡɪɚɛɨɬɤɚ�ɩɨɡɜɨɥɹɟɬ�ɫɧɢɡɢɬɶ�ɩɥɨɳɚɞɶ�ɚɧɬɪɨɩɨɝɟɧɧɨ�ɧɚɪɭɲɟɧɧɵɯ�ɬɟɪɪɢɬɨɪɢɣ� 

Ʉɥɸɱɟɜɵɟ� ɫɥɨɜɚ�� ɨɫɚɞɨɤ� ɫɬɨɱɧɵɯ� ɜɨɞ�� ɡɚɯɥɚɦɥɟɧɢɟ� ɡɟɦɟɥɶ�� ɷɥɟɤɬɪɨɨɫɦɨɫ��
ɞɟɝɢɞɪɚɬɨɪ��ɨɬɞɟɥɟɧɢɟ�ɜɥɚɝɢ��ɧɟɝɚɬɢɜɧɨɟ�ɜɨɡɞɟɣɫɬɜɢɟ 

 
ȿɠɟɝɨɞɧɵɣ� ɨɛɴɟɦ� ɨɛɪɚɡɨɜɚɧɢɹ� ɨɬɯɨɞɨɜ� ɩɪɨɢɡɜɨɞɫɬɜɚ� ɜ� Ɋɨɫɫɢɣɫɤɨɣ�

Ɏɟɞɟɪɚɰɢɢ� ɫɨɫɬɚɜɥɹɟɬ� ɜ� ɫɪɟɞɧɟɦ� ɛɨɥɟɟ� �� ɦɥɪɞ�� ɬ�� Ɂɧɚɱɢɬɟɥɶɧɵɣ� ɨɛɴɟɦ�
ɨɬɯɨɞɨɜ�ɨɛɪɚɡɭɟɬɫɹ�ɜ�ɞɨɛɵɜɚɸɳɢɯ�ɢ�ɩɟɪɟɪɚɛɚɬɵɜɚɸɳɢɯ�ɨɬɪɚɫɥɹɯ� 

Ɉɛɟɡɜɪɟɠɢɜɚɧɢɸ� ɢ� ɭɬɢɥɢɡɚɰɢɢ� ɩɨɞɥɟɠɢɬ� ɨɤɨɥɨ� 35 % 
ɩɪɨɦɵɲɥɟɧɧɵɯ� ɨɬɯɨɞɨɜ�� Ɍɚɤ�� ɜ� Ɋɨɫɫɢɢ� ɨɛɴɟɦ� ɨɛɪɚɡɨɜɚɧɢɹ� ɨɬɯɨɞɨɜ�
ɩɪɨɢɡɜɨɞɫɬɜɚ�ɢ�ɩɨɬɪɟɛɥɟɧɢɹ�ɫɨɫɬɚɜɢɥ�ɜ������ɝ��± �����ɦɥɪɞ� ɬ��ɱɬɨ�ɧɚ����� 
��ɛɨɥɶɲɟ��ɱɟɦ�ɜ������ɝ� 

ɍɫɬɚɧɨɜɥɟɧɵ� ɨɬɪɚɫɥɢ�� ɜ� ɪɟɡɭɥɶɬɚɬɟ� ɩɪɨɢɡɜɨɞɫɬɜɟɧɧɨɣ� ɞɟɹɬɟɥɶɧɨɫɬɢ�
ɤɨɬɨɪɵɯ� ɨɛɪɚɡɭɸɬɫɹ� ɤɪɭɩɧɨɬɨɧɧɚɠɧɵɟ� ɨɬɯɨɞɵ�� Ʉ� ɧɢɦ� ɨɬɧɨɫɢɬɫɹ� ɜ� ɬɨɦ�
ɱɢɫɥɟ� ɰɟɥɥɸɥɨɡɧɨ-ɛɭɦɚɠɧɚɹ� ɩɪɨɦɵɲɥɟɧɧɨɫɬɶ�� ɜ� ɤɨɬɨɪɨɣ� ɤ�
ɤɪɭɩɧɨɬɨɧɧɚɠɧɵɦ� ɨɬɧɨɫɹɬ� ɨɫɚɞɤɢ� ɢ� ɢɥɵ� ɦɟɯɚɧɨɛɢɨɥɨɝɢɱɟɫɤɨɣ� ɨɱɢɫɬɤɢ�
ɫɬɨɱɧɵɯ�ɜɨɞ��ɫɤɨɩ��ɤɨɪɨɞɪɟɜɟɫɧɵɟ�ɨɬɯɨɞɵ��ɡɨɥɵ�ɢ�ɥɢɝɧɨɫɭɥɶɮɨɧɚɬɵ� 

Ⱥɧɚɥɢɡ�ɨɛɴɟɦɨɜ�ɨɛɪɚɡɨɜɚɧɢɹ�ɨɛɟɡɜɪɟɠɢɜɚɧɢɹ�ɢ�ɭɬɢɥɢɡɚɰɢɢ�ɨɬɯɨɞɨɜ��
ɭɤɚɡɵɜɚɟɬ� ɱɬɨ�� ɧɟɫɦɨɬɪɹ� ɧɚ� ɩɪɨɞɜɢɠɟɧɢɟ� ɬɟɯɧɨɥɨɝɢɱɟɫɤɢɯ� ɪɟɲɟɧɢɣ��
ɤɪɭɩɧɨɬɨɧɧɚɠɧɵɟ� ɨɬɯɨɞɵ� ɩɪɨɞɨɥɠɚɸɬ� ɪɚɫɬɢ� ɫ� ɪɨɫɬɨɦ� ɜɵɩɭɫɤɚɟɦɨɣ�
ɩɪɨɞɭɤɰɢɢ�� ɋɭɳɟɫɬɜɭɟɬ� ɦɧɨɠɟɫɬɜɨ� ɬɟɯɧɨɥɨɝɢɣ� ɩɨɡɜɨɥɹɸɳɢɯ� ɜɨɜɥɟɤɚɬɶ�
ɪɚɡɧɨɪɨɞɧɵɟ� ɤɪɭɩɧɨɬɨɧɧɚɠɧɵɟ� ɨɬɯɨɞɵ� ɩɪɨɢɡɜɨɞɫɬɜɚ� ɜ� ɤɚɱɟɫɬɜɟ� ɫɵɪɶɹ� ɫ�
ɧɢɡɤɢɦ�ɩɨɤɚɡɚɬɟɥɹɦɢ�ɨɩɚɫɧɨɫɬɢ�ɞɥɹ�ɨɤɪɭɠɚɸɳɟɣ�ɫɪɟɞɵ� 

Ɉɛɴɟɤɬɨɦ� ɢɫɫɥɟɞɨɜɚɧɢɹ� ɫɬɚɥ� ɜɥɚɠɧɵɣ� ɜɨɞɨɦɢɧɟɪɚɥɶɧɨ-
ɨɪɝɚɧɢɱɟɫɤɢɣ�ɨɬɯɨɞ�ɨɫɚɞɤɚ�ɫɬɨɱɧɵɯ�ɜɨɞ��Ɉɋȼ��± ɫɤɨɩ��ɨɛɪɚɡɭɸɳɢɣɫɹ�ɩɪɢ�
ɩɪɨɢɡɜɨɞɫɬɜɟ� ɛɭɦɚɝɢ� ɞɥɹ� ɝɨɮɪɢɪɨɜɚɧɧɨɝɨ� ɤɚɪɬɨɧɚ�� ɨɛɪɚɡɨɜɚɜɲɢɣɫɹ� ɧɚ�
ɩɪɟɞɩɪɢɹɬɢɢ�ɈȺɈ�©Ɇɚɹɤª� 

Ɉɬɞɟɥɟɧɧɵɣ�ɧɚ�ɥɨɤɚɥɶɧɵɯ�ɨɱɢɫɬɧɵɯ�ɫɨɨɪɭɠɟɧɢɹɯ�ɰɟɯɚ�ɰɟɥɥɸɥɨɡɧɨ-
ɛɭɦɚɠɧɵɯ�ɩɪɟɞɩɪɢɹɬɢɣ�ɨɬɯɨɞ�ɧɟ�ɢɫɩɨɥɶɡɭɸɬ�ɩɨɜɬɨɪɧɨ�ɜ�ɬɟɯɧɨɥɨɝɢɱɟɫɤɢɯ�
ɩɪɨɰɟɫɫɚɯ�ɩɪɨɢɡɜɨɞɫɬɜɚ�ɛɭɦɚɝɢ��ɚ�ɩɟɪɟɞɚɸɬ�ɧɚ�ɭɬɢɥɢɡɚɰɢɸ�ɜ�ɨɬɜɚɥɵ� 

ɋɨɝɥɚɫɧɨ�ɞɚɧɧɵɦ��ɩɪɢɜɟɞɟɧɧɵɦ�ɧɚ�ɪɢɫɭɧɤɟ����ɦɨɠɧɨ�ɫɞɟɥɚɬɶ�ɜɵɜɨɞ�
ɨ� ɬɨɦ�� ɱɬɨ� ɡɚ� ɝɨɞ� ɪɚɛɨɬɵ� ɛɭɦɚɝɨɞɟɥɚɬɟɥɶɧɨɣ� ɦɚɲɢɧɵ� ɨɛɪɚɡɭɟɬɫɹ� ɨɤɨɥɨ�
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20 ���� ɬ� ɜɨɞɨɦɢɧɟɪɚɥɶɧɨ-ɨɪɝɚɧɢɱɟɫɤɨɝɨ� ɨɬɯɨɞɚ�� ɉɪɢ� ɨɫɭɳɟɫɬɜɥɟɧɢɢ�
ɯɨɡɹɣɫɬɜɟɧɧɨɣ� ɞɟɹɬɟɥɶɧɨɫɬɢ� ɩɪɟɞɩɪɢɹɬɢɟ� ɈȺɈ� ©Ɇɚɹɤª�� ɧɚ� ɩɪɟɞɩɪɢɹɬɢɢ�
ɢɦɟɟɬɫɹ���ɬɚɤɢɯ�ɦɚɲɢɧ� 

 
Ɋɢɫ� 1. ɋɯɟɦɚ�ɬɟɯɧɨɥɨɝɢɱɟɫɤɨɝɨ�ɩɪɨɰɟɫɫɚ�ɩɪɨɢɡɜɨɞɫɬɜɚ�ɛɭɦɚɝɢ�ɞɥɹ�
ɝɨɮɪɢɪɨɜɚɧɧɨɝɨ�ɤɚɪɬɨɧɚ�ɧɚ�ɛɭɦɚɝɨɞɟɥɚɬɟɥɶɧɨɣ�ɦɚɲɢɧɟ 

 
Ɉɩɪɟɞɟɥɟɧɧɨ�� ɬɚɤɨɟ� ɡɧɚɱɢɬɟɥɶɧɨɟ� ɤɨɥɢɱɟɫɬɜɨ� ɨɬɯɨɞɨɜ� ɨɤɚɡɵɜɚɸɬ�

ɧɟɝɚɬɢɜɧɨɟ�ɜɥɢɹɧɢɟ�ɧɚ�ɫɨɫɬɨɹɧɢɟ�ɨɤɪɭɠɚɸɳɟɣ�ɫɪɟɞɵ��ȼ�ɧɚɫɬɨɹɳɟɟ�ɜɪɟɦɹ�
ɨɬɯɨɞɵ� ɨɫɚɞɤɨɜ� ɫɬɨɱɧɵɯ� ɜɨɞ� ɪɚɡɦɟɳɚɸɬɫɹ� ɧɚ� ɬɟɪɪɢɬɨɪɢɢ� ɉɟɧɡɟɧɫɤɨɣ�
ɨɛɥɚɫɬɢ� �ɪɢɫ�� ���� ɉɥɨɳɚɞɶ�� ɧɟɨɛɯɨɞɢɦɚɹ� ɞɥɹ� ɪɚɡɦɟɳɟɧɢɹ� ɨɬɯɨɞɨɜ�
ɫɨɫɬɚɜɥɹɟɬ�ɩɪɢɦɟɪɧɨ���� ����ɦ2 ɜ�ɝɨɞ� 

 

 
Ɋɢɫ�����ȼɢɞ�ɫɜɟɪɯɭ�ɨɞɧɨɝɨ�ɢɡ�ɨɬɜɚɥɨɜ�ɨɫɚɞɤɚ�ɫɬɨɱɧɵɯ�ɜɨɞ�ɧɚ�ɬɟɪɪɢɬɨɪɢɢ�ɉɟɧɡɟɧɫɤɨɣ�

ɨɛɥɚɫɬɢ 
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ɉɪɢ� ɨɱɢɫɬɤɟ� ɨɛɪɚɡɭɟɬɫɹ� ɛɨɥɶɲɨɟ� ɤɨɥɢɱɟɫɬɜɨ� ɨɫɚɞɤɚ� ± ɫɤɨɩɚ��
ɫɨɫɬɨɹɳɟɝɨ� ɢɡ� ɦɚɤɭɥɚɬɭɪɧɨɝɨ� ɜɨɥɨɤɧɚ� ɢ� ɦɟɯɚɧɢɱɟɫɤɢɯ� ɩɪɢɦɟɫɟɣ��
ɨɫɟɞɚɸɳɢɯ� ɧɚ� ɮɢɥɶɬɪɚɯ� ɨɱɢɫɬɧɵɯ� ɫɨɨɪɭɠɟɧɢɣ�� Ɉɫɧɨɜɧɭɸ� ɦɚɫɫɭ� ɫɤɨɩɚ�
ɫɨɫɬɚɜɥɹɸɬ�ɰɟɥɥɸɥɨɡɧɵɟ�ɜɨɥɨɤɧɚ� ɫɨ� ɡɧɚɱɢɬɟɥɶɧɨɣ�ɞɨɥɟɣ�ɧɟɨɪɝɚɧɢɱɟɫɤɢɯ�
ɢ�ɨɪɝɚɧɢɱɟɫɤɢɯ�ɩɪɢɦɟɫɟɣ� 

ȼ� ɯɨɞɟ� ɩɪɨɜɟɞɟɧɢɹ� ɢɫɫɥɟɞɨɜɚɧɢɣ ɩɨ� ɫɧɢɠɟɧɢɸ� ɜɥɚɠɧɨɫɬɢ� ɨɫɚɞɤɨɜ�
ɫɬɨɱɧɵɯ� ɜɨɞ�� ɛɵɥɢ� ɩɪɨɜɟɞɟɧɵ� ɷɤɫɩɟɪɢɦɟɧɬɵ� ɫ� ɢɫɩɨɥɶɡɨɜɚɧɢɟɦ�
ɥɚɛɨɪɚɬɨɪɧɨɣ� ɷɥɟɤɬɪɨɨɫɦɨɬɢɱɟɫɤɨɣ� ɭɫɬɚɧɨɜɤɢ�� ɫ� ɩɥɨɳɚɞɶɸ� ɩɨɩɟɪɟɱɧɨɝɨ�
ɫɟɱɟɧɢɹ�ɷɥɟɤɬɪɨɞɨɜ�6ɦ �������ɦ2. 

Ⱦɥɹ� ɢɡɭɱɟɧɢɹ ɜɚɪɢɚɰɢɣ� ɷɧɟɪɝɨɩɨɬɪɟɛɥɟɧɢɹ� ɩɪɢ� ɪɚɡɥɢɱɧɨɣ�
ɡɚɝɪɭɠɟɧɧɨɫɬɢ ɞɥɹ� ɨɩɪɟɞɟɥɟɧɢɹ� ɨɩɬɢɦɚɥɶɧɨɝɨ� ɫɨɨɬɧɨɲɟɧɢɹ� ɛɵɥɚ�
ɩɪɨɜɟɞɟɧɚ�ɫɟɪɢɹ�ɷɤɫɩɟɪɢɦɟɧɬɨɜ�ɩɪɢ�ɪɚɡɥɢɱɧɨɦ�ɧɚɩɪɹɠɟɧɢɢ�ɨɬ���ɞɨ����ȼ� 

Ʉɚɤ� ɛɵɥɨ� ɨɬɦɟɱɟɧɨ�� ɜ� ɩɪɨɰɟɫɫɟ� ɨɛɟɡɜɨɠɢɜɚɧɢɹ� ɛɵɥɢ� ɨɰɟɧɟɧɵ�
ɡɧɚɱɟɧɢɹ� ɨɫɬɚɬɨɱɧɨɣ� ɦɚɫɫɵ� ɨɫɚɞɤɨɜ� ɫɬɨɱɧɵɯ� ɜɨɞ�� ɉɨɥɭɱɟɧɵ� ɞɚɧɧɵɟ�
ɫɧɢɠɟɧɢɹ�ɦɚɫɫɵ�ɜ�ɩɪɨɰɟɫɫɟ�ɨɛɟɡɜɨɠɢɜɚɧɢɹ�ɜ�ɩɪɨɰɟɧɬɧɨɦ�ɫɨɨɬɧɨɲɟɧɢɢ ɨɬ�
ɧɚɱɚɥɶɧɨɝɨ�ɡɧɚɱɟɧɢɹ� 

Ɋɟɡɭɥɶɬɚɬɵ� ɷɤɫɩɟɪɢɦɟɧɬɚɥɶɧɵɯ� ɞɚɧɧɵɯ� ɩɨɡɜɨɥɹɸɬ� ɩɨɥɭɱɢɬɶ�
ɧɟɨɛɯɨɞɢɦɭɸ� ɢɧɮɨɪɦɚɰɢɸ� ɞɥɹ� ɩɪɨɟɤɬɢɪɨɜɚɧɢɹ� ɷɥɟɤɬɪɨɨɫɦɨɬɢɱɟɫɤɨɣ�
ɭɫɬɚɧɨɜɤɢ� ɞɥɹ� ɨɛɪɚɛɨɬɤɢ� ɨɬɯɨɞɨɜ� ɛɭɦɚɠɧɨɝɨ� ɩɪɨɢɡɜɨɞɫɬɜɚ�� ɉɨɥɭɱɟɧɧɵɟ�
ɭɪɚɜɧɟɧɢɹ� ɪɟɝɪɟɫɫɢɢ� ɧɚ� ɨɫɧɨɜɟ� ɨɛɪɚɛɨɬɤɢ� ɫɬɚɬɢɫɬɢɱɟɫɤɢɯ� ɞɚɧɧɵɯ�
ɚɞɟɤɜɚɬɧɵ� ɢ� ɩɨɡɜɨɥɹɸɬ� ɦɨɞɟɥɢɪɨɜɚɬɶ� ɪɹɞ� ɨɫɧɨɜɧɵɯ� ɩɨɤɚɡɚɬɟɥɟɣ�
ɢɡɭɱɚɟɦɨɝɨ�ɩɪɨɰɟɫɫɚ� 

ɉɨɫɥɟ� ɩɟɪɟɪɚɛɨɬɤɢ� ɨɫɚɞɤɚ� ɫɬɨɱɧɵɯ� ɜɨɞ� ɩɪɢ� ɩɨɦɨɳɢ�
ɷɥɟɤɬɪɨɨɫɦɨɬɢɱɟɫɤɨɣ� ɭɫɬɚɧɨɜɤɢ�� ɜɥɚɠɧɨɫɬɶ� ɨɬɯɨɞɚ� ɫɨɫɬɚɜɥɹɟɬ� ��-35% ɜ�
ɡɚɜɢɫɢɦɨɫɬɢ� ɨɬ� ɜɵɛɪɚɧɧɨɝɨ� ɪɟɠɢɦɚ� ɨɛɟɡɜɨɠɢɜɚɧɢɹ�� ɉɟɪɟɪɚɛɨɬɚɧɧɵɣ�
ɨɬɯɨɞ�ɢɦɟɟɬ�ɫɵɩɭɱɭɸ�ɫɬɪɭɤɬɭɪɭ��ɮɪɚɤɰɢɢ�ɪɚɡɦɟɪɨɦ�ɡɟɪɟɧ�ɜ�ɢɧɬɟɪɜɚɥɟ�ɨɬ���
ɞɨ����ɦɦ� 

Ɉɛɟɡɜɨɠɟɧɧɵɣ� ɨɫɚɞɨɤ� ɫɬɨɱɧɵɯ� ɜɨɞ� ɦɨɠɟɬ� ɛɵɬɶ� ɢɫɩɨɥɶɡɨɜɚɧ� ɜ�
ɪɚɡɥɢɱɧɵɯ�ɨɬɪɚɫɥɹɯ�ɞɟɹɬɟɥɶɧɨɫɬɢ��ɧɚɩɪɢɦɟɪ, ɜ�ɤɚɱɟɫɬɜɟ�ɭɞɨɛɪɟɧɢɹ�ɩɨɱɜɵ�
ɞɥɹ�ɟɟ�ɜɨɫɫɬɚɧɨɜɥɟɧɢɹ� 
 

Ʌɢɬɟɪɚɬɭɪɚ 
 

���ɏɚɪɥɚɦɨɜɚ��Ɇ��Ⱦ���Ɍɜɟɪɞɵɟ�ɨɬɯɨɞɵ��ɬɟɯɧɨɥɨɝɢɢ�ɭɬɢɥɢɡɚɰɢɢ��ɦɟɬɨɞɵ�ɤɨɧɬɪɨɥɹ��
ɦɨɧɢɬɨɪɢɧɝ��ɭɱɟɛɧɨɟ�ɩɨɫɨɛɢɟ�ɞɥɹ�ɚɤɚɞɟɦɢɱɟɫɤɨɝɨ�ɛɚɤɚɥɚɜɪɢɚɬɚ���Ɇ��Ⱦ��ɏɚɪɥɚɦɨɜɚ��Ⱥ��
ɂ��Ʉɭɪɛɚɬɨɜɚ��ɩɨɞ�ɪɟɞɚɤɰɢɟɣ�Ɇ��Ⱦ� ɏɚɪɥɚɦɨɜɨɣ��² 2-ɟ�ɢɡɞ���ɢɫɩɪ��ɢ�ɞɨɩ��² Ɇɨɫɤɜɚ: 
ɂɡɞɚɬɟɥɶɫɬɜɨ�ɘɪɚɣɬ��������² ����ɫ� 

2. Ⱥɤɫɟɧɨɜ� ȼ�ɂ�� ɉɪɨɛɥɟɦɵ� ɨɛɪɚɛɨɬɤɢ� ɨɫɚɞɤɨɜ� ɫɦɟɲɚɧɧɨɝɨ� ɫɨɫɬɚɜɚ�
ɦɚɲɢɧɨɫɬɪɨɢɬɟɥɶɧɵɯ� ɢ� ɦɟɬɚɥɥɭɪɝɢɱɟɫɤɢɯ� ɩɪɟɞɩɪɢɹɬɢɣ� �� Ⱥɤɫɟɧɨɜ� ȼ�ɂ�� ɐɚɪɟɜ� ɇ�ɋ�� 
əɫɧɢɰɤɚɹ�Ʉ�ȼ� ���ȼɨɞɚ�0DJD]LQH��- 2016. - V., l. 8 (108). - P. 40-43. 

3. Ʉɢɱɢɝɢɧ��ȼ��ɂ��Ɉɛɪɚɛɨɬɤɚ�ɢ� ɭɬɢɥɢɡɚɰɢɹ� ɨɫɚɞɤɨɜ�ɩɪɢɪɨɞɧɵɯ�ɢ� ɫɬɨɱɧɵɯ�ɜɨɞ: 
ɭɱɟɛɧɨɟ�ɩɨɫɨɛɢɟ���ȼ��ɂ��Ʉɢɱɢɝɢɧ��ȿ��Ⱦ��ɉɚɥɚɝɢɧ��± ɋɚɦɚɪɚ��ɋɚɦɚɪɫɤɢɣ�ɝɨɫɭɞɚɪɫɬɜɟɧɧɵɣ�
ɚɪɯɢɬɟɤɬɭɪɧɨ-ɫɬɪɨɢɬɟɥɶɧɵɣ�ɭɧɢɜɟɪɫɢɬɟɬ��������± ����ɫ� 
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4. Ƚɨɥɨɜɚɧɨɜ�� Ⱥ�� ɂ�� Ɋɟɤɭɥɶɬɢɜɚɰɢɹ� ɧɚɪɭɲɟɧɧɵɯ� ɡɟɦɟɥɶ�� ɭɱɟɛɧɢɤ� �� Ⱥ�� ɂ��
Ƚɨɥɨɜɚɧɨɜ��Ɏ��Ɇ��Ɂɢɦɢɧ��ȼ��ɂ��ɋɦɟɬɚɧɢɧ��ɩɨɞ�ɪɟɞɚɤɰɢɟɣ�Ƚɨɥɨɜɚɧɨɜɚ�Ⱥ�ɂ��² 2-ɟ�ɢɡɞ�� 
ɢɫɩɪ��ɢ�ɞɨɩ��² ɋɚɧɤɬ-ɉɟɬɟɪɛɭɪɝ��Ʌɚɧɶ��������² ����ɫ�� 

5. ɏɨɥɭɞɟɧɟɜɚ� Ⱥ�Ɉ�� ɂɫɫɥɟɞɨɜɚɧɢɟ� ɜɨɡɦɨɠɧɨɫɬɢ� ɷɧɟɪɝɨɷɮɮɟɤɬɢɜɧɨɝɨ�
ɨɛɟɡɜɨɠɢɜɚɧɢɹ� ɨɬɯɨɞɨɜ� ɰɟɥɥɸɥɨɡɧɨ-ɛɭɦɚɠɧɨɣ� ɩɪɨɦɵɲɥɟɧɧɨɫɬɢ� ɩɭɬɟɦ� ɩɪɢɦɟɧɟɧɢɹ�
ɷɥɟɤɬɪɨɨɫɦɨɫɚ��� ȼ� ɫɛɨɪɧɢɤɟ�� ɋɇɄ-������ ɦɚɬɟɪɢɚɥɵ� ɘɛɢɥɟɣɧɨɣ� /;;� ɨɬɤɪɵɬɨɣ�
ɦɟɠɞɭɧɚɪɨɞɧɨɣ� ɫɬɭɞɟɧɱɟɫɤɨɣ� ɧɚɭɱɧɨɣ� ɤɨɧɮɟɪɟɧɰɢɢ�Ɇɨɫɤɨɜɫɤɨɝɨ�ɉɨɥɢɬɟɯɚ��Ɇɨɫɤɜɚ��
������ɋ�����-520. 

6. ɑɟɪɩ��Ɉ�Ɇ���ȼɢɧɢɱɟɧɤɨ��ȼ�ɇ���ɏɨɬɭɥɟɜɚ�Ɇ�ȼ���Ɇɨɥɱɚɧɨɜɚ�ə�ɉ���Ⱦɚɣɦɚɧ�ɋ�ɘ��
ɗɤɨɥɨɝɢɱɟɫɤɚɹ� ɨɰɟɧɤɚ� ɢ� ɷɤɨɥɨɝɢɱɟɫɤɚɹ� ɷɤɫɩɟɪɬɢɡɚ� - Ɇ��� ɋɨɰɢɚɥɶɧɨ-ɷɤɨɥɨɝɢɱɟɫɤɢɣ�
ɋɨɸɡ��ɂɡɞɚɧɢɟ��-ɟ��ɩɟɪ 
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&ɨɜɪɟɦɟɧɧɵɟ�ɝɟɨɢɧɮɨɪɦɚɰɢɨɧɧɵɟ�ɬɟɯɧɨɥɨɝɢɢ�ɜ�
ɷɤɨɥɨɝɢɱɟɫɤɨɦ�ɦɨɧɢɬɨɪɢɧɝɟ�ɨɩɚɫɧɵɯ�ɩɪɨɦɵɲɥɟɧɧɵɯ�

ɨɛɴɟɤɬɨɜ 
 
 

ȼ�Ⱥ��Ⱥɥɟɤɫɟɟɜ1��ȼ�ɉ��ɍɫɨɥɶɰɟɜ1��ɋ�ɂ��ɘɪɚɧ2 

 
1ɂɠɟɜɫɤɢɣ�ɝɨɫɭɞɚɪɫɬɜɟɧɧɵɣ�ɬɟɯɧɢɱɟɫɤɢɣ�ɭɧɢɜɟɪɫɢɬɟɬ�ɢɦɟɧɢ 

Ɇ�Ɍ��Ʉɚɥɚɲɧɢɤɨɜɚ 
2ɂɠɟɜɫɤɚɹ�ɝɨɫɭɞɚɪɫɬɜɟɧɧɚɹ�ɫɟɥɶɫɤɨɯɨɡɹɣɫɬɜɟɧɧɚɹ�ɚɤɚɞɟɦɢɹ 

 
ɈȻɇȺɊɍɀȿɇɂȿ�ɁȺȽɊəɁɇȿɇɂɃ�ɋɌɈɑɇɕɏ�ȼɈȾ� 

ȺɇɌɂȻɂɈɌɂɄȺɆɂ 
 

ȼ ɪɚɛɨɬɟ� ɪɚɫɫɦɚɬɪɢɜɚɟɬɫɹ� ɚɜɬɨɦɚɬɢɡɢɪɨɜɚɧɧɚɹ� ɨɩɬɨɷɥɟɤɬɪɨɧɧɚɹ� ɫɢɫɬɟɦɚ� ɞɥɹ�
ɭɫɬɪɚɧɟɧɢɹ� ɚɜɚɪɢɣɧɨɣ� ɫɢɬɭɚɰɢɢ� ɩɪɢ� ɫɛɪɨɫɟ� ɜ� ɫɬɨɱɧɵɟ� ɜɨɞɵ� ɡɚɝɪɹɡɧɟɧɢɣ� ɜ� ɜɢɞɟ�
ɚɧɬɢɛɢɨɬɢɤɨɜ�� ɜ� ɤɨɬɨɪɨɣ� ɢɫɩɨɥɶɡɭɸɬɫɹ� ɧɟɫɤɨɥɶɤɨ� ɨɩɬɨɷɥɟɤɬɪɨɧɧɵɯ� ɞɚɬɱɢɤɨɜ� ɫ�
ɪɚɡɥɢɱɧɵɦɢ� ɞɥɢɧɚɦɢ� ɜɨɥɧ� ɢɡɥɭɱɟɧɢɹ� ɉɪɨɜɟɞɟɧɧɵɟ� ɢɫɫɥɟɞɨɜɚɧɢɹ� ɩɨɤɚɡɚɥɢ�� ɱɬɨ� ɫ�
ɩɨɦɨɳɶɸ�ɞɚɠɟ� ɬɪɟɯɱɚɫɬɨɬɧɨɝɨ� ɡɨɧɞɢɪɨɜɚɧɢɹ�ɠɢɞɤɨɣ� ɫɪɟɞɵ�ɦɨɠɧɨ�ɞɨɫɬɚɬɨɱɧɨ� ɬɨɱɧɨ�
ɪɚɫɩɨɡɧɚɬɶ�ɜɢɞ�ɡɚɝɪɹɡɧɟɧɢɹ��ɬɟɦ�ɫɚɦɵɦ�ɭɥɭɱɲɢɬɶ�ɩɨɤɚɡɚɬɟɥɢ�ɤɚɱɟɫɬɜɚ�ɫɬɨɱɧɵɯ�ɜɨɞ�� 

Ʉɥɸɱɟɜɵɟ� ɫɥɨɜɚ� ɚɧɬɢɛɢɨɬɢɤ�� ɚɜɚɪɢɣɧɵɣ� ɫɛɪɨɫ�� ɫɩɟɤɬɪɨɫɤɨɩɢɹ�� ɫɬɨɱɧɵɟ� ɜɨɞɵ� 
ɨɩɬɨɷɥɟɤɬɪɨɧɧɵɣ�ɞɚɬɱɢɤ 

 
ȼ�ɫɬɨɱɧɵɯ�ɜɨɞɚɯ�ɮɚɪɦɚɰɟɜɬɢɱɟɫɤɢɯ�ɡɚɜɨɞɨɜ��ɩɪɟɞɩɪɢɹɬɢɣ�ɫɟɥɶɫɤɨɝɨ�

ɯɨɡɹɣɫɬɜɚ� ɜ� ɫɬɨɱɧɵɯ� ɜɨɞɚɯ� ɤɨɬɨɪɵɯ� ɫɨɞɟɪɠɚɬɫɹ� ɩɪɨɞɭɤɬɵ�
ɠɢɡɧɟɞɟɹɬɟɥɶɧɨɫɬɢ� ɠɢɜɨɬɧɵɯ�� ɝɨɪɨɞɫɤɢɯ� ɨɱɢɫɬɧɵɯ� ɫɨɨɪɭɠɟɧɢɹɯ��
ɛɨɥɶɧɢɰɚɯ� �ɜ� ɪɟɡɭɥɶɬɚɬɟ� ɭɬɢɥɢɡɚɰɢɢ� ɥɟɤɚɪɫɬɜ��� ɫɜɚɥɤɚɯ ɢ� ɞɪ� ɧɚɢɛɨɥɟɟ�
ɜɟɪɨɹɬɧɨ�ɩɨɹɜɥɟɧɢɟ ɚɧɬɢɛɢɨɬɢɤɨɜ� 

ɂɡɜɟɫɬɧɵ� ɫɩɨɫɨɛɵ� ɤɨɧɬɪɨɥɹ� ɡɚɝɪɹɡɧɟɧɢɹ� ɩɪɢɪɨɞɧɵɯ� ɜɨɞɨɟɦɨɜ� ɢ�
ɩɨɞɡɟɦɧɵɯ� ɜɨɞ�� ɤɨɬɨɪɵɟ� ɦɟɬɨɞɨɥɨɝɢɱɟɫɤɢ� ɦɨɠɧɨ� ɪɚɡɞɟɥɢɬɶ� ɧɚ� ɝɪɭɩɩɵ��
ɦɟɬɨɞɵ�ɛɢɨɬɟɫɬɢɪɨɜɚɧɢɹ�ɢ�ɦɟɬɨɞɵ�ɛɢɨɢɧɞɢɤɚɰɢɢ� 

ɉɪɢ� ɛɢɨɬɟɫɬɢɪɨɜɚɧɢɢ� ɩɪɨɢɫɯɨɞɢɬ� ɨɬɛɨɪ� ɨɛɪɚɡɰɨɜ� ɜɨɞɵ� ɢɡ�
ɩɪɢɪɨɞɧɵɯ� ɜɨɞɨɟɦɨɜ�� ɨɛɪɚɛɨɬɤɟ�ɦɚɬɟɪɢɚɥɨɜ ɨɬɨɛɪɚɧɧɵɯ�ɩɪɨɛ� ɬɟɫɬɨɜɵɦɢ�
ɨɪɝɚɧɢɡɦɚɦɢ�ɢ�ɢɫɫɥɟɞɨɜɚɧɢɢ�ɜ�ɥɚɛɨɪɚɬɨɪɧɵɯ�ɭɫɥɨɜɢɹɯ�ɪɟɚɤɰɢɣ�ɬɟɫɬɨɜɵɯ�
ɨɪɝɚɧɢɡɦɨɜ� ɧɚ� ɷɬɭ� ɨɛɪɚɛɨɬɤɭ�� ɉɪɢ� ɷɬɨɦ� ɪɟɚɤɰɢɹ� ɬɟɫɬɨɜɵɯ� ɨɪɝɚɧɢɡɦɨɜ�
ɫɥɭɠɢɬ� ɤɪɢɬɟɪɢɟɦ� ɞɥɹ� ɜɵɹɜɥɟɧɢɹ� ɡɚɝɪɹɡɧɟɧɢɹ�� ɉɪɢ� ɛɢɨɢɧɞɢɤɚɰɢɢ� ɨ�
ɡɚɝɪɹɡɧɟɧɢɢ� ɫɭɞɹɬ� ɩɨ� ɢɡɦɟɧɟɧɢɸ� ɜɪɟɦɟɧɧɨɣ� ɢ� ɫɬɪɭɤɬɭɪɧɨ-
ɮɭɧɤɰɢɨɧɚɥɶɧɨɣ� ɨɪɝɚɧɢɡɚɰɢɢ� ɛɢɨɰɟɧɨɡɚ� ɜ� ɭɫɥɨɜɢɹɯ� ɜɨɡɞɟɣɫɬɜɢɹ�
ɡɚɝɪɹɡɧɹɸɳɢɯ� ɜɟɳɟɫɬɜ��ɉɪɢ� ɷɬɨɦ�ɢɫɫɥɟɞɭɸɬ�ɩɪɢɫɭɬɫɬɜɢɟ�� ɩɨɜɟɞɟɧɢɟ�ɢɥɢ�
ɢɧɬɟɧɫɢɜɧɨɫɬɶ� ɪɚɡɜɢɬɢɹ� ɢɧɞɢɤɚɬɨɪɧɵɯ� ɨɪɝɚɧɢɡɦɨɜ�� ɩɨ� ɤɨɬɨɪɵɦ� ɫɭɞɹɬ� ɨ�
ɫɬɟɩɟɧɢ� ɡɚɝɪɹɡɧɟɧɢɹ� ɨɤɪɭɠɚɸɳɟɣ� ɫɪɟɞɵ. Ɉɫɧɨɜɧɵɟ� ɨɬɥɢɱɢɹ� ɦɟɠɞɭ�
ɢɡɜɟɫɬɧɵɦɢ�ɦɟɬɨɞɚɦɢ�ɛɢɨɬɟɫɬɢɪɨɜɚɧɢɹ�ɢ�ɛɢɨɢɧɞɢɤɚɰɢɢ�ɡɚɤɥɸɱɚɸɬɫɹ� 

x ɜ� ɜɵɛɨɪɟ� ɬɟɫɬɨɜɵɯ� ɨɪɝɚɧɢɡɦɨɜ�� ɜ� ɤɚɱɟɫɬɜɟ� ɤɨɬɨɪɵɯ� ɦɨɝɭɬ� ɛɵɬɶ�
ɢɫɩɨɥɶɡɨɜɚɧɵ� ɛɚɤɬɟɪɢɢ�� ɜɨɞɨɪɨɫɥɢ�� ɧɢɡɲɢɟ� ɢ� ɜɵɫɲɢɟ� ɪɚɫɬɟɧɢɹ��
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ɧɚɫɟɤɨɦɵɟ�� ɪɵɛɵ�� ɦɥɟɤɨɩɢɬɚɸɳɢɟ� ɢ� ɬ�ɞ�� ɉɪɢ� ɜɵɛɨɪɟ� ɢɧɞɢɤɚɬɨɪɧɵɯ�
ɨɪɝɚɧɢɡɦɨɜ� ɢɫɯɨɞɹɬ� ɢɡ� ɤɨɧɤɪɟɬɧɵɯ� ɡɚɞɚɱ�� ɬɚɤ� ɤɚɤ� ɞɥɹ� ɤɚɠɞɨɝɨ�
�ɫɩɟɰɢɮɢɱɧɨɝɨ�ɩɨ� ɫɨɫɬɚɜɭ�� ɡɚɝɪɹɡɧɟɧɢɹ� ɬɪɟɛɭɟɬɫɹ�ɢɧɞɢɜɢɞɭɚɥɶɧɵɣ�ɧɚɛɨɪ�
ɢɧɞɢɤɚɬɨɪɧɵɯ�ɨɪɝɚɧɢɡɦɨɜ; 

x ɜ� ɜɵɛɨɪɟ� ɪɟɝɢɫɬɪɢɪɭɟɦɨɣ� ɪɟɚɤɰɢɢ� ɬɟɫɬɨɜɨɝɨ� ɨɪɝɚɧɢɡɦɚ� ɧɚ�
ɨɛɪɚɛɨɬɤɭ� ɦɚɬɟɪɢɚɥɨɜ� ɩɪɨɛɵ�� ɧɚɩɪɢɦɟɪ�� ɢɡɦɟɧɟɧɢɟ� ɩɪɨɞɭɤɬɢɜɧɨɫɬɢ��
ɦɭɬɚɰɢɢ��ɥɟɬɚɥɶɧɵɣ�ɢɫɯɨɞ�ɢ�ɬ�ɞ� 

ɉɪɢ� ɤɨɧɬɪɨɥɟ� ɡɚɝɪɹɡɧɟɧɢɹ� ɫɬɨɱɧɵɯ� ɜɨɞ� ɚɧɬɢɛɢɨɬɢɤɚɦɢ 
ɦɢɤɪɨɛɢɨɥɨɝɢɱɟɫɤɢɦɢ� ɦɟɬɨɞɚɦɢ� ɩɪɢɦɟɧɹɸɬɫɹ� ɲɬɚɦɦɵ�� ɫɩɟɰɢɮɢɱɟɫɤɢ�
ɪɟɡɢɫɬɟɧɬɧɵɟ�ɤ�ɞɚɧɧɨɦɭ�ɚɧɬɢɛɢɨɬɢɤɭ��ɢɥɢ�ɠɟ, ɬɚɤ�ɧɚɡɵɜɚɟɦɵɟ, ɡɚɜɢɫɢɦɵɟ�
ɲɬɚɦɦɵ��ɬ�ɟ��ɬɚɤɢɟ��ɪɨɫɬ�ɤɨɬɨɪɵɯ�ɨɛɭɫɥɨɜɥɟɧ�ɩɪɢɫɭɬɫɬɜɢɟɦ�ɨɩɪɟɞɟɥɹɟɦɨɝɨ�
ɚɧɬɢɛɢɨɬɢɤɚ�� ɨɩɪɟɞɟɥɟɧɢɟ� ɫɬɟɩɟɧɢ� ɡɚɞɟɪɠɤɢ� ɪɨɫɬɚ� ɦɢɤɪɨɛɚ��
ɱɭɜɫɬɜɢɬɟɥɶɧɨɝɨ� ɤ� ɞɚɧɧɨɦɭ� ɚɧɬɢɛɢɨɬɢɤɭ�� Ɂɚɞɟɪɠɤɚ� ɪɨɫɬɚ�� ɜɵɡɜɚɧɧɚɹ 
ɨɩɪɟɞɟɥɺɧɧɵɦ� ɤɨɥɢɱɟɫɬɜɨɦ� ɢɫɩɨɥɶɡɭɟɦɨɝɨ� ɦɚɬɟɪɢɚɥɚ� ɫ� ɧɟɢɡɜɟɫɬɧɵɦ�
ɫɨɞɟɪɠɚɧɢɟɦ�ɚɧɬɢɛɢɨɬɢɤɚ��ɫɪɚɜɧɢɜɚɟɬɫɹ�ɫ�ɡɚɞɟɪɠɤɨɣ�ɪɨɫɬɚ�ɬɟɫɬ-ɤɭɥɶɬɭɪɵ��
ɜɵɡɜɚɧɧɨɣ�ɨɩɪɟɞɟɥɺɧɧɵɦ��ɢɡɜɟɫɬɧɵɦ�ɤɨɥɢɱɟɫɬɜɨɦ�ɞɚɧɧɨɝɨ�ɚɧɬɢɛɢɨɬɢɤɚ. 

Ɍɭɪɛɢɞɢɦɟɬɪɢɱɟɫɤɢɦ� ɦɟɬɨɞɨɦ� ɢɡɦɟɪɹɟɬɫɹ� ɡɚɞɟɪɠɤɚ� ɪɨɫɬɚ� ɬɟɫɬ-
ɨɪɝɚɧɢɡɦɚ�� ɩɪɨɹɜɥɹɸɳɟɣɫɹ� ɜ� ɛɨɥɶɲɟɦ� ɢɥɢ� ɦɟɧɶɲɟɦ� ɩɨɦɭɬɧɟɧɢɢ�
ɩɢɬɚɬɟɥɶɧɨɣ� ɫɪɟɞɵ�� Ⱦɥɹ� ɢɡɦɟɪɟɧɢɹ� ɩɨɦɭɬɧɟɧɢɹ� ɢɫɩɨɥɶɡɭɸɬ�
ɮɨɬɨɷɥɟɤɬɪɢɱɟɫɤɢɟ� ɧɟɮɟɥɨɦɟɬɪɵ�� ɉɭɬɺɦ� ɫɪɚɜɧɟɧɢɹ� ɢɧɬɟɧɫɢɜɧɨɫɬɢ�
ɡɚɞɟɪɠɤɢ� ɪɨɫɬɚ�� ɜɵɡɜɚɧɧɨɣ� ɞɟɣɫɬɜɢɟɦ� ɧɟɢɡɜɟɫɬɧɨɝɨ� ɤɨɥɢɱɟɫɬɜɚ�
ɚɧɬɢɛɢɨɬɢɤɚ� ɫɨ� ɫɬɚɧɞɚɪɬɧɨɣ� ɤɪɢɜɨɣ�� ɜɵɪɚɠɚɸɳɟɣ� ɫɬɟɩɟɧɶ� ɡɚɞɟɪɠɤɢ��
ɜɵɡɵɜɚɟɦɨɣ� ɢɡɜɟɫɬɧɵɦɢ� ɤɨɥɢɱɟɫɬɜɚɦɢ� ɚɧɬɢɛɢɨɬɢɤɚ�� ɩɪɨɢɡɜɨɞɹɬ�
ɜɵɱɢɫɥɟɧɢɟ�ɚɤɬɢɜɧɨɫɬɢ�ɚɧɚɥɢɡɢɪɭɟɦɨɝɨ�ɨɛɪɚɡɰɚ. 

ɗɬɢ�ɫɩɨɫɨɛɵ�ɨɛɥɚɞɚɸɬ�ɫɥɟɞɭɸɳɢɦɢ�ɧɟɞɨɫɬɚɬɤɚɦɢ� 
x ɧɟɜɵɫɨɤɚɹ� ɧɚɞɟɠɧɨɫɬɶ� ɡɚ� ɫɱɟɬ� ɬɨɝɨ�� ɱɬɨ� ɪɟɚɤɰɢɹ� ɬɟɫɬɨɜɨɝɨ�

ɨɪɝɚɧɢɡɦɚ� ɜ� ɥɚɛɨɪɚɬɨɪɧɵɯ� ɭɫɥɨɜɢɹɯ� ɧɟ� ɜɫɟɝɞɚ� ɚɞɟɤɜɚɬɧɚ� ɪɟɚɤɰɢɢ� ɛɢɨɬɵ�
ɪɟɚɥɶɧɨɝɨ�ɩɪɢɪɨɞɧɨɝɨ�ɨɛɴɟɤɬɚ� 

x ɧɢɡɤɚɹ ɜɨɩɪɨɢɡɜɨɞɢɦɨɫɬɶ� ɡɚ� ɫɱɟɬ� ɫɭɳɟɫɬɜɟɧɧɨɝɨ� ɜɥɢɹɧɢɹ� ɧɚ�
ɪɟɡɭɥɶɬɚɬɵ� ɢɫɫɥɟɞɨɜɚɧɢɣ� ɩɪɢɪɨɞɧɨ-ɤɥɢɦɚɬɢɱɟɫɤɢɯ�� ɫɟɡɨɧɧɵɯ� ɢ�
ɥɚɧɞɲɚɮɬɧɵɯ� ɮɚɤɬɨɪɨɜ�� ɡɧɚɱɢɬɟɥɶɧɵɯ� ɪɚɫɯɨɠɞɟɧɢɣ� ɜ� ɪɟɡɭɥɶɬɚɬɚɯ�
ɢɫɫɥɟɞɨɜɚɧɢɣ�ɩɪɢ�ɩɪɢɦɟɧɟɧɢɢ�ɪɚɡɥɢɱɧɵɯ�ɢɧɞɢɤɚɬɨɪɧɵɯ�ɨɪɝɚɧɢɡɦɨɜ� 

x ɜɵɫɨɤɚɹ� ɬɪɭɞɨɟɦɤɨɫɬɶ� ɫɩɨɫɨɛɚ� ɡɚ� ɫɱɟɬ� ɧɟɨɛɯɨɞɢɦɨɫɬɢ�
ɫɨɛɥɸɞɟɧɢɹ� ɫɩɟɰɢɚɥɶɧɵɯ� ɬɪɟɛɨɜɚɧɢɣ� ɩɨ� �ɱɢɫɬɨɬɟ�� ɥɚɛɨɪɚɬɨɪɧɵɯ�
ɢɫɫɥɟɞɨɜɚɧɢɣ� ɢ� ɤɜɚɥɢɮɢɤɚɰɢɢ� ɢɫɩɨɥɧɢɬɟɥɟɣ; ɧɚɢɛɨɥɟɟ� ɞɨɫɬɨɜɟɪɧɵɟ�
ɪɟɡɭɥɶɬɚɬɵ�ɞɨɫɬɢɝɚɸɬɫɹ�ɥɢɲɶ�ɩɭɬɟɦ�ɦɧɨɝɨɥɟɬɧɢɯ�ɢɫɫɥɟɞɨɜɚɧɢɣ� 

Ⱦɥɹ� ɩɨɜɵɲɟɧɢɹ� ɧɚɞɟɠɧɨɫɬɢ�� ɬɨɱɧɨɫɬɢ� ɢ� ɷɤɫɩɪɟɫɫɧɨɫɬɢ�� ɩɪɢ�
ɭɦɟɧɶɲɟɧɢɢ� ɬɪɭɞɨɡɚɬɪɚɬ�ɢ� ɫɬɨɢɦɨɫɬɢ� ɡɚ� ɫɱɟɬ� ɬɨɝɨ�� ɱɬɨ� ɤɨɧɬɪɨɥɶ� ɚɪɟɚɥɨɜ�
ɡɚɝɪɹɡɧɟɧɢɹ� ɫ� ɧɟɢɡɜɟɫɬɧɵɦ� ɢɥɢ� ɱɚɫɬɢɱɧɨ� ɢɡɜɟɫɬɧɵɦ� ɫɨɫɬɚɜɨɦ�
ɡɚɝɪɹɡɧɹɸɳɢɯ� ɤɨɦɩɨɧɟɧɬɨɜ, ɩɪɨɜɨɞɹɬ� ɩɨ� ɨɞɧɨɦɭ� ɩɨɤɚɡɚɬɟɥɸ��
ɉɪɟɢɦɭɳɟɫɬɜɚ�ɷɬɨɝɨ�ɩɨɤɚɡɚɬɟɥɹ�ɩɨɞɬɜɟɪɠɞɟɧɵ�ɪɟɡɭɥɶɬɚɬɚɦɢ�ɫɩɟɰɢɚɥɶɧɵɯ�
ɢɫɫɥɟɞɨɜɚɧɢɣ� 
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Ɏɢɡɢɱɟɫɤɚɹ�ɨɫɧɨɜɚ�ɩɪɟɞɥɚɝɚɟɦɨɝɨ�ɫɩɨɫɨɛɚ�ɪɟɚɥɢɡɭɟɬɫɹ�ɜ�ɭɫɬɪɨɣɫɬɜɟ 
ɭɫɬɪɚɧɟɧɢɹ� ɚɜɚɪɢɣɧɨɝɨ� ɫɛɪɨɫɚ �ɪɢɫɭɧɨɤ��� ɤɨɬɨɪɨɟ� ɪɚɛɨɬɚɟɬ� ɫ�N+1 ɬɢɩɨɦ�
ɠɢɞɤɨɫɬɟɣ� ��� Ɉɧɨ� ɫɨɞɟɪɠɢɬ� ɤɚɧɚɥ� �� ɞɜɢɠɟɧɢɹ� ɤɨɧɬɪɨɥɢɪɭɟɦɨɣ� ɫɪɟɞɵ�
�ɬɪɭɛɨɩɪɨɜɨɞ��� ɨɩɬɨɷɥɟɤɬɪɨɧɧɵɟ� ɞɚɬɱɢɤɢ� ��� ɫɨɫɬɨɹɳɢɟ� ɤɚɤ� ɦɢɧɢɦɭɦ� ɢɡ�
ɨɞɧɨɝɨ�ɢɫɬɨɱɧɢɤɚ�ɢ�ɨɞɧɨɝɨ�ɩɪɢɟɦɧɢɤɚ�ɢɡɥɭɱɟɧɢɹ��ɋ�ɤɚɠɞɵɦ�ɢɡ�ɞɚɬɱɢɤɨɜ�
ɫɜɹɡɚɧɵ� ɛɥɨɤɢ� ɨɛɪɚɛɨɬɤɢ� ɢ� ɭɩɪɚɜɥɟɧɢɹ� ��� ɚ� ɤɚɠɞɵɣ� ɛɥɨɤ� ɨɛɪɚɛɨɬɤɢ� ɢ�
ɭɩɪɚɜɥɟɧɢɹ� ɫɜɹɡɚɧ� ɫ� ɝɥɚɜɧɵɦ� ɛɥɨɤɨɦ� ɨɛɪɚɛɨɬɤɢ� ��� Ɉɬ� ɤɚɧɚɥɚ� �� ɨɬɯɨɞɹɬ�
ɨɬɜɟɬɜɥɟɧɢɹ� �ɨɬɜɨɞɵ�����ɪɚɫɩɨɥɨɠɟɧɧɵɟ�ɩɨɫɥɟ�ɤɚɠɞɨɝɨ�ɨɩɬɨɷɥɟɤɬɪɨɧɧɨɝɨ�
ɞɚɬɱɢɤɚ�� ɗɥɟɦɟɧɬɵ� ��� ��� ɛɥɨɤɢɪɨɜɤɢ� ɞɜɢɠɟɧɢɹ� ɤɨɧɬɪɨɥɢɪɭɟɦɨɣ� ɫɪɟɞɵ�
�ɡɚɞɜɢɠɤɢ�� ɭɫɬɚɧɨɜɥɟɧɵ� ɜ� ɤɚɧɚɥɟ� �� ɢ� ɨɬɜɨɞɚɯ� �� ɫɨɨɬɜɟɬɫɬɜɟɧɧɨ��
ɍɩɪɚɜɥɹɸɳɢɟ� ɜɯɨɞɵ� ɷɥɟɦɟɧɬɨɜ� �� ɢ� ��� ɫɨɟɞɢɧɟɧɵ� ɫ� ɜɵɯɨɞɚɦɢ� ɛɥɨɤɨɜ�
ɨɛɪɚɛɨɬɤɢ� ɢ� ɭɩɪɚɜɥɟɧɢɹ� ��� ɇɚ� ɜɵɯɨɞɟ� ɤɚɧɚɥɚ� ɞɜɢɠɟɧɢɹ� ɤɨɧɬɪɨɥɢɪɭɟɦɨɣ�
ɫɪɟɞɵ�ɭɫɬɚɧɨɜɥɟɧ�ɮɢɥɶɬɪ�ɨɱɢɫɬɤɢ����ɚ�ɧɚ�ɜɵɯɨɞɟ�ɤɚɠɞɨɝɨ�ɨɬɜɨɞɚ���± ɛɥɨɤ�
ɭɬɢɥɢɡɚɰɢɢ����ɪɟɡɟɪɜɭɚɪ��ɨɬɫɬɨɣɧɢɤ��ɡɚɝɪɹɡɧɟɧɧɨɣ�ɤɨɧɬɪɨɥɢɪɭɟɦɨɣ�ɫɪɟɞɵ� 

 

 
ɍɫɬɪɨɣɫɬɜɨ�ɭɫɬɪɚɧɟɧɢɹ�ɚɜɚɪɢɣɧɨɝɨ�ɫɛɪɨɫɚ 

 
Ɋɚɫɫɦɚɬɪɢɜɚɟɦɨɟ� ɭɫɬɪɨɣɫɬɜɨ� ɭɫɬɪɚɧɟɧɢɹ� ɚɜɚɪɢɣɧɨɣ� ɫɢɬɭɚɰɢɢ�

ɩɪɟɞɫɬɚɜɥɹɟɬ� ɫɨɛɨɣ� ɫɢɫɬɟɦɭ� ɢɡ�N+1 ɞɚɬɱɢɤɨɜ� (n=0, ..., N)�� ɧɚ� ɤɚɠɞɨɦ� ɢɡ�
ɤɨɬɨɪɵɯ� ɩɪɨɢɫɯɨɞɢɬ� ɩɪɨɰɟɫɫ� ɪɚɫɩɨɡɧɚɜɚɧɢɹ� ɡɚɝɪɹɡɧɹɸɳɟɝɨ� ɫɝɭɫɬɤɚ��
Ʉɚɠɞɵɣ� ɞɚɬɱɢɤ� ʋn (n=0,..,N) ɯɚɪɚɤɬɟɪɢɡɭɟɬɫɹ� ɫɜɨɢɦ� ɞɢɚɩɚɡɨɧɨɦ�
ɨɩɬɢɱɟɫɤɨɣ� ɩɥɨɬɧɨɫɬɢ� > @

maxmin
; nn PP �� ɩɨɷɬɨɦɭ� ɬɢɩ� ɠɢɞɤɨɫɬɢ� ʋn 

ɢɞɟɧɬɢɮɢɰɢɪɭɟɬɫɹ�ɬɨɥɶɤɨ�ɞɚɬɱɢɤɨɦ�ʋn. Ɂɚɦɟɬɢɦ��ɱɬɨ�ɞɚɬɱɢɤɢ�ʋ� ɢ�ʋN 
ɹɜɥɹɸɬɫɹ� ɜɫɩɨɦɨɝɚɬɟɥɶɧɵɦɢ�� ɧɭɥɟɜɨɣ� ± ɞɥɹ� ɞɚɥɶɧɟɣɲɟɝɨ� ɩɨɞɫɱɟɬɚ�
ɫɤɨɪɨɫɬɢ� ɫɝɭɫɬɤɚ�� ɩɨɫɥɟɞɧɢɣ� ± ɞɥɹ� ɫɛɪɨɫɚ� ɜɫɟɯ� ɧɟɢɞɟɧɬɢɮɢɰɢɪɭɟɦɵɯ�
ɠɢɞɤɨɫɬɟɣ��ɂɯ�ɞɢɚɩɚɡɨɧɵ�ɹɜɥɹɸɬɫɹ�ɦɚɤɫɢɦɚɥɶɧɵɦɢ�ɢ�ɪɚɜɧɵ�ɦɟɠɞɭ�ɫɨɛɨɣ� 

Ɏɨɪɦɚɥɢɡɨɜɚɧɧɵɣ� ɜɢɞ� ɚɜɚɪɢɣɧɵɯ� ɫɢɬɭɚɰɢɣ� ɞɥɹ� ɞɚɬɱɢɤɚ� ʋQ  
ɩɪɟɞɫɬɚɜɥɟɧ�ɜ� ɫɢɫɬɟɦɚɯ�ɧɟɪɚɜɟɧɫɬɜ� ���±���� ɫɨɨɬɜɟɬɫɬɜɟɧɧɨ, ɝɞɟ�Įi�� ȕi�� Ȗi, ± 
ɭɫɥɨɜɢɹ� ɮɨɪɦɢɪɨɜɚɧɢɹ� ɫɝɭɫɬɤɨɜ�� ɤɨɬɨɪɵɟ� ɩɟɪɟɫɟɤɚɸɬɫɹ� ɢɥɢ�
ɨɛɴɟɞɢɧɹɸɬɫɹ�� St ± ɬɟɤɭɳɟɟ� ɡɧɚɱɟɧɢɟ� ɩɥɨɳɚɞɢ�� Tt ± ɬɟɤɭɳɟɟ� ɡɧɚɱɟɧɢɟ�
ɞɥɢɬɟɥɶɧɨɫɬɢ�ɫɛɪɨɫɚ� 

ɉɟɪɜɚɹ� ɫɢɬɭɚɰɢɹ�� ɭɪɨɜɟɧɶ� ɡɚɝɪɹɡɧɟɧɧɨɫɬɢ� ɪɟɡɤɨ� ɩɨɜɵɫɢɥɫɹ� ɢ�
ɩɨɞɞɟɪɠɢɜɚɟɬɫɹ�ɜ�ɬɟɱɟɧɢɟ�ɞɥɢɬɟɥɶɧɨɝɨ�ɜɪɟɦɟɧɢ� 

 

L2 L1 

   

   
6 

9 

10 7 
8 

5 

4 

3 2 1 

 

  



197 
 

 
°
¯

°
®



dd

dd

dd

.:

,:

,:

1max1min

1max1min

maxmin

3

2

1

nnn

nnn

nin

TTT

SSS

PPP

t

t

D

D

D
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ȼɬɨɪɚɹ� ɫɢɬɭɚɰɢɹ�� ɭɪɨɜɟɧɶ� ɡɚɝɪɹɡɧɟɧɧɨɫɬɢ� ɤɨɥɟɛɥɟɬɫɹ�� ɬɨ� ɜɨɡɪɚɫɬɚɹ��
ɬɨ�ɭɛɵɜɚɹ� 
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(2) 

Ɍɪɟɬɶɹ� ɫɢɬɭɚɰɢɹ�� ɭɪɨɜɟɧɶ� ɡɚɝɪɹɡɧɟɧɧɨɫɬɢ� ɩɟɪɢɨɞɢɱɟɫɤɢ� ɦɟɧɹɟɬɫɹ� ɫ�
ɜɵɫɨɤɨɝɨ�ɧɚ�ɧɨɪɦɚɥɶɧɵɣ��ɫ�ɧɨɪɦɚɥɶɧɨɝɨ�± ɧɚ�ɜɵɫɨɤɢɣ� 
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(3) 

ɉɪɨɜɟɞɟɧɢɟ� ɧɚɬɭɪɧɵɯ� ɷɤɫɩɟɪɢɦɟɧɬɨɜ� ɩɪɨɜɨɞɢɥɨɫɶ� ɧɚ�
ɫɩɟɰɢɚɥɢɡɢɪɨɜɚɧɧɨɣ� ɷɤɫɩɟɪɢɦɟɧɬɚɥɶɧɨɣ� ɭɫɬɚɧɨɜɤɟ� [1]�� ɪɚɡɪɚɛɨɬɚɧɧɨɣ� ɧɚ�
ɨɫɧɨɜɟ� ɢɦɢɬɚɰɢɨɧɧɨɣ ɦɨɞɟɥɢ� ɩɨɫɬɭɩɥɟɧɢɹ� ɡɚɝɪɹɡɧɟɧɢɹ� ɫɬɨɱɧɵɯ� ɜɨɞ� ɧɚ�
ɨɱɢɫɬɧɵɟ� ɫɨɨɪɭɠɟɧɢɹ� >�@�� ɩɨɡɜɨɥɹɸɳɟɣ� ɢɦɢɬɢɪɨɜɚɬɶ� ɥɸɛɨɟ� ɢɡ�
ɪɚɫɩɪɨɫɬɪɚɧɟɧɧɵɯ� ɡɚɝɪɹɡɧɟɧɢɣ�� ɚ� ɬɚɤɠɟ ɫɨɞɟɪɠɚɧɢɟ� ɢ� ɤɨɧɰɟɧɬɪɚɰɢɸ�
ɡɚɝɪɹɡɧɟɧɢɣ. 

ȼ� ɩɪɨɜɟɞɟɧɧɵɯ� ɷɤɫɩɟɪɢɦɟɧɬɚɯ� ɢɫɩɨɥɶɡɨɜɚɧɨ ɡɚɝɪɹɡɧɟɧɢɟ�
ɚɧɬɢɛɢɨɬɢɤɨɦ� ɚɦɨɤɫɢɰɢɥɥɢɧɨɦ ɤɨɧɰɟɧɬɪɚɰɢɟɣ� ���� ��� 10%, 15%. 
ɉɪɢɦɟɧɹɥɢɫɶ� ɢɫɬɨɱɧɢɤ� ɢɡɥɭɱɟɧɢɹ� ɫ� ɞɥɢɧɨɣ� ɜɨɥɧɵ� Ȝ ���� ɦɤɦ ɢ ɫɪɟɞɧɟɣ�
ɦɨɳɧɨɫɬɶɸ ɢɡɥɭɱɟɧɢɹ� Ɋɫɪ �� ɦȼɬ�� ɩɪɢɟɦɧɢɤ� ɢɡɥɭɱɟɧɢɹ� ɫ� ɨɛɥɚɫɬɶɸ�
ɫɩɟɤɬɪɚɥɶɧɨɣ� ɱɭɜɫɬɜɢɬɟɥɶɧɨɫɬɢ� ���-���� ɦɤɦ�� ɦɚɤɫɢɦɚɥɶɧɨɣ� ɫɩɟɤɬɪɚɥɶɧɨɣ�
ɯɚɪɚɤɬɟɪɢɫɬɢɤɨɣ�����-�����ɦɤɦ��ɪɚɛɨɱɢɦ�ɧɚɩɪɹɠɟɧɢɟɦ��� ȼ��ɢɧɬɟɝɪɚɥɶɧɨɣ�
ɬɨɤɨɜɨɣ� ɱɭɜɫɬɜɢɬɟɥɶɧɨɫɬɶɸ� ɧɟ� ɦɟɧɟɟ� ��� ɦȺ�ɥɦ�� Ⱥɧɚɥɨɝɢɱɧɵɟ� ɨɩɵɬɵ�
ɩɪɨɜɟɞɟɧɵ� ɫ� ɢɫɬɨɱɧɢɤɚɦɢ�ɢɡɥɭɱɟɧɢɹ� ɫ� ɞɥɢɧɨɣ� ɜɨɥɧɵ�Ȝ� ��� ɦɤɦ�ɢ�Ȝ ��7 
ɦɤɦ� 

ɗɤɫɩɟɪɢɦɟɧɬɵ� ɩɨɤɚɡɵɜɚɸɬ�� ɱɬɨ� ɫ� ɩɨɦɨɳɶɸ� ɞɚɠɟ� ɬɪɟɯɱɚɫɬɨɬɧɨɝɨ�
ɡɨɧɞɢɪɨɜɚɧɢɹ� ɦɨɠɧɨ� ɧɚɢɛɨɥɟɟ� ɬɨɱɧɨ� ɪɚɫɩɨɡɧɚɬɶ� ɜɢɞ� ɡɚɝɪɹɡɧɟɧɢɹ��
ɭɥɭɱɲɢɬɶ� ɩɨɤɚɡɚɬɟɥɢ� ɤɚɱɟɫɬɜɚ� ɧɚ� ɜɵɯɨɞɟ� ɫɬɨɱɧɵɯ� ɜɨɞ�� ɉɨ� ɪɟɡɭɥɶɬɚɬɚɦ�
ɷɤɫɩɟɪɢɦɟɧɬɨɜ� ɦɨɠɟɬ� ɛɵɬɶ� ɫɨɫɬɚɜɥɟɧɚ� ɛɚɡɚ� ɞɚɧɧɵɯ�� ɢɫɩɨɥɶɡɨɜɚɧɢɟ�
ɤɨɬɨɪɨɣ�ɩɨɡɜɨɥɹɟɬ�ɩɨɜɵɫɢɬɶ�ɷɤɫɩɪɟɫɫɢɜɧɨɫɬɶ�ɦɟɬɨɞɚ� 
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2. ɉɚɬɟɧɬ���������ɊɎ�ɆɉɄ�*��1��������&��)������ɋɩɨɫɨɛ�ɢɧɬɟɪɩɨɥɹɰɢɨɧɧɨɝɨ�
ɤɨɧɬɪɨɥɹ� ɡɚɝɪɹɡɧɟɧɧɨɫɬɢ� ɫɬɨɱɧɵɯ� ɜɨɞ� ɢ� ɩɪɨɦɵɲɥɟɧɧɵɯ� ɫɬɨɤɨɜ� �� Ⱥɥɟɤɫɟɟɜ� ȼ�Ⱥ���
ɍɫɨɥɶɰɟɜ� ȼ�ɉ���ɘɪɚɧ� ɋ�ɂ���ɒɭɥɶɦɢɧ�Ⱦ�ɇ�� Ɂɚɹɜɤɚ�� ����������� ɨɬ� ������������ Ɉɩɭɛɥ��
26.12.2019. Ȼɸɥ��ʋ����� 

 
 
 

Ⱥ�ȼ��ȼɚɫɢɥɶɟɜ��ȼ�Ⱥ��ȼɚɫɢɥɶɟɜ��Ⱥ�ɂ��Ƚɚɧɢɧ��Ⱥ�ȼ��Ʉɥɟɧɢɧ�� 
 

ɋɚɦɚɪɫɤɢɣ�ɝɨɫɭɞɚɪɫɬɜɟɧɧɵɣ�ɬɟɯɧɢɱɟɫɤɢɣ�ɭɧɢɜɟɪɫɢɬɟɬ��ɝ��ɋɚɦɚɪɚ��Ɋɨɫɫɢɹ 
 

ȾɂɋɄɊȿɌɇɈ-ȼɊȿɆȿɇɇȺə�ɆɈȾȿɅɖ�ȾɅə ɂɋɋɅȿȾɈȼȺɇɂə�
ȺɄɍɋɌɂɑȿɋɄɂɏ�ɏȺɊȺɄɌȿɊɂɋɌɂɄ�ȼ��ɌɊɍȻɈɉɊɈȼɈȾȺɏ�

ɗɇȿɊȽȿɌɂɑȿɋɄɂɏ�ɍɋɌȺɇɈȼɈɄ�ɂ�ȿȿ�ɊȿȺɅɂɁȺɐɂə�ȼ�ȼɂȾȿ�
ɉɊɈȽɊȺɆɆɇɈȽɈ�ɉɊɈȾɍɄɌȺ 

 
Ⱦɥɹ�ɢɫɫɥɟɞɨɜɚɧɢɹ�ɚɤɭɫɬɢɱɟɫɤɢɯ�ɯɚɪɚɤɬɟɪɢɫɬɢɤ�ɩɪɢ�ɪɚɫɩɪɨɫɬɪɚɧɟɧɢɢ�ɩɨɬɨɤɚ�ɝɚɡɚ�

ɜ� ɬɪɭɛɨɩɪɨɜɨɞɚɯ� ɷɧɟɪɝɟɬɢɱɟɫɤɢɯ� ɭɫɬɚɧɨɜɨɤ� ɪɚɡɥɢɱɧɵɯ� ɬɢɩɨɜ� ɪɚɡɪɚɛɨɬɚɧɚ� ɞɢɫɤɪɟɬɧɨ-
ɜɪɟɦɟɧɧɚɹ�ɦɨɞɟɥɶ��ɋ�ɢɫɩɨɥɶɡɨɜɚɧɢɟɦ�ɞɚɧɧɨɣ�ɦɨɞɟɥɢ�ɪɚɡɪɚɛɨɬɚɧ�ɩɪɨɝɪɚɦɦɧɵɣ�ɩɪɨɞɭɤɬ�
©ɂɧɮɨɪɦɚɰɢɨɧɧɨ-ɚɧɚɥɢɬɢɱɟɫɤɚɹ� ɫɢɫɬɟɦɚ� AcViLabª�� ɉɨɤɚɡɚɧɵ� ɩɪɢɦɟɪɵ� ɪɟɚɥɢɡɚɰɢɢ�
ɩɪɨɝɪɚɦɦɧɨɝɨ�ɩɪɨɞɭɤɬɚ� 

Ʉɥɸɱɟɜɵɟ� ɫɥɨɜɚ�� ɲɭɦ�� ɬɪɭɛɨɩɪɨɜɨɞ�� ɷɧɟɪɝɟɬɢɱɟɫɤɢɟ� ɭɫɬɚɧɨɜɤɢ�� � ɞɢɫɤɪɟɬɧɨ-
ɜɪɟɦɟɧɧɚɹ�ɦɨɞɟɥɶ��ɩɪɨɝɪɚɦɦɧɵɣ�ɩɪɨɞɭɤɬ 

 
ɒɭɦ�� ɝɟɧɟɪɢɪɭɟɦɵɣ� ɩɪɢ� ɪɚɛɨɬɟ� ɷɧɟɪɝɟɬɢɱɟɫɤɢɯ� ɭɫɬɚɧɨɜɨɤ� ɢ�

ɢɡɥɭɱɚɟɦɵɣ� ɜ� ɨɤɪɭɠɚɸɳɭɸ� ɫɪɟɞɭ� ɩɪɢ� ɩɪɨɯɨɠɞɟɧɢɢ� ɩɨ� ɬɪɭɛɨɩɪɨɜɨɞɧɵɦ�
ɫɢɫɬɟɦɚɦ�� ɹɜɥɹɟɬɫɹ� ɫɟɪɶɟɡɧɵɦ� ɮɚɤɬɨɪɨɦ� ɚɤɭɫɬɢɱɟɫɤɨɝɨ� ɞɢɫɤɨɦɮɨɪɬɚ� ɜ�
ɪɚɛɨɱɢɯ�ɢ�ɠɢɥɵɯ�ɡɨɧɚɯ�ɭɪɛɚɧɢɡɢɪɨɜɚɧɧɵɯ�ɬɟɪɪɢɬɨɪɢɣ [1-8]. 

Ⱦɥɹ�ɢɫɫɥɟɞɨɜɚɧɢɹ�ɚɤɭɫɬɢɱɟɫɤɢɯ�ɯɚɪɚɤɬɟɪɢɫɬɢɤ�ɩɪɢ�ɪɚɫɩɪɨɫɬɪɚɧɟɧɢɢ�
ɩɨɬɨɤɚ� ɝɚɡɚ� ɜ� ɬɪɭɛɨɩɪɨɜɨɞɚɯ� ɷɧɟɪɝɟɬɢɱɟɫɤɢɯ� ɭɫɬɚɧɨɜɨɤ� ɪɚɡɥɢɱɧɵɯ� ɬɢɩɨɜ�
ɪɚɡɪɚɛɨɬɚɧɚ�ɞɢɫɤɪɟɬɧɨ-ɜɪɟɦɟɧɧɚɹ�ɦɨɞɟɥɶ��ȿɺ�ɧɚɡɧɚɱɟɧɢɟ�± ɦɨɞɟɥɢɪɨɜɚɧɢɟ�
ɰɢɮɪɨɜɨɣ�ɫɢɫɬɟɦɵ�ɭɩɪɚɜɥɟɧɢɹ��ɮɨɪɦɢɪɨɜɚɧɢɟ�ɪɚɡɥɢɱɧɨɝɨ�ɪɨɞɚ�ɫɢɝɧɚɥɨɜ��ɚ�
ɬɚɤɠɟ� ɩɪɟɞɨɫɬɚɜɥɟɧɢɹ� ɬɚɤɢɯ� ɢɧɫɬɪɭɦɟɧɬɨɜ� � ɜɢɡɭɚɥɢɡɚɰɢɢ� ɪɚɫɫɱɢɬɚɧɧɵɯ�
ɪɟɡɭɥɶɬɚɬɨɜ��ɤɚɤ�ɨɫɰɢɥɥɨɝɪɚɮ��ɚɧɚɥɢɡɚɬɨɪ�ɫɩɟɤɬɪɚ�ɢ�ɬ��ɩ� 

Ⱦɢɫɤɪɟɬɧɨ-ɜɪɟɦɟɧɧɚɹ� ɦɨɞɟɥɶ� ɫɬɪɨɢɬɫɹ� ɧɚ� ɨɫɧɨɜɟ� ɞɢɫɤɪɟɬɧɵɯ�
ɰɢɮɪɨɜɵɯ�ɷɥɟɦɟɧɬɨɜ��Ɍɚɤɨɣ�ɷɥɟɦɟɧɬ�ɢɦɟɟɬ�ɧɟɤɨɬɨɪɨɟ�ɤɨɥɢɱɟɫɬɜɨ�ɜɯɨɞɨɜ�i 
ɢ� ɧɟɤɨɬɨɪɨɟ� ɤɨɥɢɱɟɫɬɜɨ� ɜɵɯɨɞɨɜ� o�� ɇɚ� ɜɯɨɞɵ� ɩɨɞɚɸɬɫɹ� ɫɢɝɧɚɥɵ�
�ɜɟɳɟɫɬɜɟɧɧɵɟ� ɱɢɫɥɚ��� ɫɨɝɥɚɫɧɨ� ɪɟɚɥɢɡɭɟɦɨɣ� ɷɥɟɦɟɧɬɨɦ� ɮɭɧɤɰɢɢ�
ɨɫɭɳɟɫɬɜɥɹɟɬɫɹ� ɜɵɱɢɫɥɟɧɢɟ� ɜɵɯɨɞɧɵɯ� ɫɢɝɧɚɥɨɜ�� ɇɟɤɨɬɨɪɵɟ� ɷɥɟɦɟɧɬɵ��
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ɧɚɩɪɢɦɟɪ� ɬɚɤɢɟ�� ɤɚɤ� ©ɨɫɰɢɥɥɨɝɪɚɮª� �i=1, o ��� ɬɨɥɶɤɨ� ɫɱɢɬɵɜɚɸɬ�
ɢɧɮɨɪɦɚɰɢɸ�ɫɨ�ɜɯɨɞɨɜ�ɢ�ɨɬɨɛɪɚɠɚɸɬ�ɟɺ�ɜ�ɫɜɨɟɣ�ɷɤɪɚɧɧɨɣ�ɮɨɪɦɟ��Ⱦɪɭɝɢɟ�
ɠɟ�� ɧɚɩɪɢɦɟɪ� ©ɝɟɧɟɪɚɬɨɪ� ɝɚɪɦɨɧɢɱɟɫɤɢɯ� ɫɢɝɧɚɥɨɜª� �i=0, o ��� ɥɢɲɶ�
ɮɨɪɦɢɪɭɸɬ�ɫɢɝɧɚɥɵ�ɧɚ�ɫɜɨɺɦ�ɜɵɯɨɞɟ��Ȼɨɥɟɟ�ɫɥɨɠɧɵɟ�ɷɥɟɦɟɧɬɵ��ɩɨɞɨɛɧɵɟ�
ɦɨɞɟɥɢ� ɤɨɧɬɪɨɥɥɟɪɚ� ɨɫɭɳɟɫɬɜɥɹɸɬ� ɪɚɫɱɺɬ� ɜɵɯɨɞɧɵɯ� ɫɢɝɧɚɥɨɜ� ɩɨ�
ɫɨɛɫɬɜɟɧɧɨɣ�ɩɨɞɩɪɨɝɪɚɦɦɟ�� 

ɇɚ� ɪɢɫɭɧɤɟ� �� ɩɪɟɞɫɬɚɜɥɟɧɚ� ɢɟɪɚɪɯɢɱɟɫɤɚɹ� ɫɯɟɦɚ� ɩɪɢɦɟɧɹɟɦɵɯ� ɜ�
ɦɨɞɟɥɢ��ɷɥɟɦɟɧɬɨɜ� 
 

 
Ɋɢɫ. 1 - ɂɟɪɚɪɯɢɹ�ɷɥɟɦɟɧɬɨɜ�ɦɨɞɟɥɢ 

 
Ⱥɤɭɫɬɢɱɟɫɤɢɟ�ɷɥɟɦɟɧɬɵ ɜ�ɞɚɧɧɨɣ�ɦɨɞɟɥɢ�ɞɟɥɹɬɫɹ�ɧɚ�ɬɪɢ�ɬɢɩɚ� 

1. ©ɂɫɬɨɱɧɢɤª� ± ɢɦɢɬɚɰɢɹ� ɪɟɚɥɶɧɵɯ� ɢɫɬɨɱɧɢɤɨɜ� ɡɜɭɤɚ�
�ɝɪɨɦɤɨɝɨɜɨɪɢɬɟɥɶ�� Ⱦȼɋ��� ɦɨɞɟɥɢɪɭɟɬɫɹ� ɧɚɛɨɪɨɦ� ɝɚɪɦɨɧɢɤ� �ɱɚɫɬɨɬɚ��
ɚɦɩɥɢɬɭɞɚ��ɮɚɡɚ�� 
2. ©ɉɪɨɜɨɞɧɢɤª�±  ɢɦɢɬɢɪɭɟɬ�ɪɚɡɥɢɱɧɵɟ�ɱɚɫɬɢ�ɝɚɡɨɜɨɞɚ��ɦɨɞɟɥɢɪɭɟɬɫɹ�
ɦɚɬɪɢɰɟɣ�ɩɟɪɟɞɚɱɢ� 
3. ©ɂɡɥɭɱɚɬɟɥɶª� ±  ɨɩɢɫɵɜɚɟɬ� ɩɟɪɟɞɚɱɭ� ɚɤɭɫɬɢɱɟɫɤɨɣ� ɦɨɳɧɨɫɬɢ� ɢɡ�
ɝɚɡɨɜɨɞɚ�ɜ�ɨɤɪɭɠɚɸɳɭɸ�ɫɪɟɞɭ�ɢ�ɨɬɪɚɠɟɧɢɟ�ɨɬ�ɨɬɤɪɵɬɨɝɨ�ɤɨɧɰɚ�ɬɪɭɛɵ� 

Ʉɚɠɞɵɣ� ɚɤɭɫɬɢɱɟɫɤɢɣ� ɷɥɟɦɟɧɬ� ɯɚɪɚɤɬɟɪɢɡɭɟɬɫɹ� ɫɥɟɞɭɸɳɢɦɢ�
ɫɜɨɣɫɬɜɚɦɢ� 
- Ʉɨɥɢɱɟɫɬɜɨ�ɩɪɢɫɨɟɞɢɧɟɧɢɣ��n; 

ʥ̨̼̖̌̏̚ 
̣̖̥̖̦̯̼̾�̨̛̥̖̣̔ 

̸̡̡̛̛̱̭̯̖̭̖̌ 
̣̖̥̖̦̯̼̾ 

̡̛̭̬̖̯̦̼̖̔�̶̴̨̛̬̼̖̏ 
̣̖̥̖̦̯̼̾ 

̛̯̪�
̸̨̡̛̛̭̯̦ͨͩ� 

̛̯̪�
̨̨̡̛̪̬̦ͨ̏̔

ͩ� 

̛̯̪�
̸̛̣̱̯̖̣ͨ̌̽ͩ̚� 

̶̛̛̛̥̯̌́ 

ʪʦˁ 

̶̛̛̛̥̯̌́ 

̨̡̨̨̨̛̬̥̬̯̖̣̐̐̏

̶̛̛̛̥̯̌́ 

̵̨̨̼̣̪̦̜̏ 

̨̨̨̣̦̏̏̔ 

̨̨̛̭̪̬̯̏-
̛̣̖̦̖ 

̨̻̘̥̍ 

͙ 
͙ 

͙ 

ˑ̡̬̦̌�ʿʶ 

̨̛̦̣̯̬̌̌̌̚ 

̡̭̪̖̯̬̌ 

̨̭̱̥̥̯̬̌ 

̡̨̨̦̯̬̣̣̖̬ 

͙ 
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- Ɇɚɬɟɦɚɬɢɱɟɫɤɨɟ�ɨɩɢɫɚɧɢɟ� 
- Ƚɟɨɦɟɬɪɢɱɟɫɤɚɹ�ɮɨɪɦɚ�ɢ�ɪɚɡɦɟɪ�ɫɟɱɟɧɢɣ�ɜɨɥɧɨɜɨɞɚ�ɜ�ɦɟɫɬɚɯ�ɫɬɵɤɨɜɤɢ� 

Ⱦɥɹ� ɤɚɠɞɨɝɨ� ɚɤɭɫɬɢɱɟɫɤɨɝɨ� ɷɥɟɦɟɧɬɚ� ɨɩɢɫɵɜɚɸɬɫɹ� ɜɵɪɚɠɟɧɢɹ� ɞɥɹ�
ɤɚɠɞɨɝɨ� ɷɥɟɦɟɧɬɚ� ɦɚɬɪɢɰɵ� ɩɟɪɟɞɚɱɢ� �ɩɚɫɫɢɜɧɵɣ� ɱɟɬɵɪɟɯɩɨɥɸɫɧɢɤ� ɜ�
ɬɟɪɦɢɧɨɥɨɝɢɢ�ɷɥɟɤɬɪɨɚɤɭɫɬɢɱɟɫɤɢɯ�ɚɧɚɥɨɝɢɣ� 
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,                                               (2)          

 
ɝɞɟ�Z  ± ɱɚɫɬɨɬɚ�ɡɜɭɤɨɜɨɣ�ɜɨɥɧɵ�� 

Ɍɨ� ɟɫɬɶ� ɜɫɟ� ɷɥɟɦɟɧɬɵ� ɦɚɬɪɢɰɵ� ɩɪɟɞɫɬɚɜɥɹɸɬɫɹ� ɤɚɤ� ɮɭɧɤɰɢɢ� ɨɬ�
ɱɚɫɬɨɬɵ� ɢ� ɧɟɤɨɬɨɪɵɯ� ɞɪɭɝɢɯ� ɩɚɪɚɦɟɬɪɨɜ�� ɢɧɞɢɜɢɞɭɚɥɶɧɵɯ� ɞɥɹ� ɤɚɠɞɨɝɨ�
ɚɤɭɫɬɢɱɟɫɤɨɝɨ� ɷɥɟɦɟɧɬɚ� �ɝɟɨɦɟɬɪɢɱɟɫɤɢɟ� ɯɚɪɚɤɬɟɪɢɫɬɢɤɢ�� ɧɚɩɪɢɦɟɪ�� ɞɥɹ�
ɬɪɭɛɵ�ɩɥɨɳɚɞɶ�ɫɟɱɟɧɢɹ�ɢ�ɞɥɢɧɚ�� 

ɉɪɢ� ɷɬɨɦ� ɩɨɞɨɛɧɵɟ� ɦɚɬɪɢɰɵ� ɩɟɪɟɞɚɱɢ� ɚɤɭɫɬɢɱɟɫɤɨɝɨ� ɷɥɟɦɟɧɬɚ�
ɫɨɫɬɚɜɥɹɸɬɫɹ� ɞɥɹ� ɜɫɟɯ� ɧɚɩɪɚɜɥɟɧɢɣ�� ɬ�� ɟ�� ɜɫɟɯ� ɜɨɡɦɨɠɧɵɯ� ɜɚɪɢɚɧɬɨɜ� ɩɚɪ�
©ɜɯɨɞ-ɜɵɯɨɞª��Ɍɚɤɢɦ�ɨɛɪɚɡɨɦ��ɞɥɹ�ɬɪɭɛɵ�ɛɭɞɟɬ�ɨɩɪɟɞɟɥɟɧɨ�ɞɜɟ�ɦɚɬɪɢɰɵ��
ɞɥɹ� ɬɪɨɣɧɢɤɚ� ± ɲɟɫɬɶ�� ɇɚ� ɪɢɫɭɧɤɟ� �� ɤɚɠɞɚɹ� ɥɢɧɢɹ� ɢɡɨɛɪɚɠɚɟɬ� ɨɞɧɨ� ɢɡ�
ɜɨɡɦɨɠɧɵɯ�ɧɚɩɪɚɜɥɟɧɢɣ�ɩɟɪɟɞɚɱɢ� 

ȼ� ɨɛɳɟɦ� ɫɥɭɱɚɟ� ɢɫɬɨɱɧɢɤ� ɹɜɥɹɟɬɫɹ� ɦɧɨɝɨɦɨɞɨɜɵɦ�� ɨɞɧɚɤɨ� ɜ�
ɩɪɨɫɬɟɣɲɢɯ� ɫɥɭɱɚɹɯ� ɩɪɟɞɫɬɚɜɥɹɟɬɫɹ� ɨɞɧɨɣ� ɝɚɪɦɨɧɢɤɨɣ�� Ⱦɥɹ� ɭɩɪɨɳɟɧɢɹ�
ɯɪɚɧɟɧɢɹ� ɧɚɛɨɪɚ� ɝɚɪɦɨɧɢɤ� ɢ� ɭɩɪɨɳɟɧɢɹ� ɨɛɪɚɛɨɬɤɢ� ɩɨɫɪɟɞɫɬɜɨɦ�
ɞɢɫɤɪɟɬɧɨɝɨ�ɩɪɟɨɛɪɚɡɨɜɚɧɢɹ�Ɏɭɪɶɟ�ɫɩɢɫɨɤ�ɦɨɞ�ɩɪɟɞɫɬɚɜɢɦ�ɜ�ɜɢɞɟ�ɦɚɫɫɢɜɚ�
ɤɨɦɩɥɟɤɫɧɵɯ�ɱɢɫɟɥ��ɞɟɣɫɬɜɢɬɟɥɶɧɚɹ�ɱɚɫɬɶ�ɤɨɬɨɪɵɯ�ɨɩɪɟɞɟɥɹɟɬ�ɚɦɩɥɢɬɭɞɭ��
ɦɧɢɦɚɹ� ± ɮɚɡɭ�� ɚ� ɩɨɪɹɞɤɨɜɵɣ� ɧɨɦɟɪ� ɜ� ɦɚɫɫɢɜɟ� ± ɫɨɨɬɜɟɬɫɬɜɭɸɳɭɸ� ɟɦɭ�
ɱɚɫɬɨɬɭ� 

 

 
Ɋɢɫ. ���ȼɨɡɦɨɠɧɵɟ�ɧɚɩɪɚɜɥɟɧɢɹ�ɩɪɨɯɨɠɞɟɧɢɹ�ɡɜɭɤɨɜɨɣ�ɜɨɥɧɵ 

̌Ϳ ̍) 
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ɋɨɱɥɟɧɟɧɢɟ� ɜɪɟɦɟɧɧɨɣ� ɢ� ɱɚɫɬɨɬɧɨɣ� ɦɨɞɟɥɟɣ� ɩɪɨɢɫɯɨɞɢɬ� ɩɭɬɺɦ�
ɜɜɟɞɟɧɢɹ� ɫɩɟɰɢɚɥɶɧɵɯ� ɷɥɟɦɟɧɬɨɜ� ɨɛɥɚɞɚɸɳɢɯ� ɜɯɨɞɚɦɢ�ɜɵɯɨɞɚɦɢ� ɨɛɨɢɯ�
ɬɢɩɨɜ��Ɉɫɧɨɜɧɵɟ�ɢɡ�ɧɢɯ� 

��� Ɉɞɧɨɦɨɞɨɜɵɣ� ɝɪɨɦɤɨɝɨɜɨɪɢɬɟɥɶ�� ɇɚ� ɜɯɨɞɟ�� ɫɢɝɧɚɥɵ�� ɡɚɞɚɸɳɢɟ�
ɚɦɩɥɢɬɭɞɭ� ɜɨɥɧɵ� A�� ɱɚɫɬɨɬɭ� Z�� ɮɚɡɭ� M. ɇɚ� ɜɵɯɨɞɟ�� ɝɚɪɦɨɧɢɤɚ� ɫ�
ɫɨɨɬɜɟɬɫɬɜɭɸɳɢɦɢ�ɯɚɪɚɤɬɟɪɢɫɬɢɤɚɦɢ� 

 

                              
a

tj

ZPX
eAP

 

� �

	

)( MZ

,                                                      (3) 
 

��� Ɇɧɨɝɨɦɨɞɨɜɵɣ� ɝɪɨɦɤɨɝɨɜɨɪɢɬɟɥɶ�� ɇɚ� ɜɯɨɞɟ�� ɫɢɝɧɚɥ� ɡɚɞɚɸɳɢɣ�
ɚɦɩɥɢɬɭɞɭ� ɜɨɥɧɵ� A(t). ɇɚ� ɜɵɯɨɞɟ��N ɝɚɪɦɨɧɢɤ�� ɩɟɪɟɫɱɢɬɚɧɧɵɯ� ɛɵɫɬɪɵɦ�
ɩɪɟɨɛɪɚɡɨɜɚɧɢɟɦ�Ɏɭɪɶɟ��FFT��ɩɨ�ɜɵɛɨɪɤɟ�ɢɡ�A(t). 

���ɂɡɥɭɱɚɬɟɥɶ�ɫ�ɦɢɤɪɨɮɨɧɨɦ��ɇɚ�ɜɯɨɞɟ��ɩɪɢɫɨɟɞɢɧɟɧɢɟ�ɤ�ɜɨɥɧɨɜɨɞɭ��
ɇɚ�ɜɵɯɨɞɟ��ɪɚɫɫɱɢɬɚɧɧɚɹ�ɩɨ�ɜɫɟɦ�ɦɨɞɚɦ�ɨɬ�ɜɫɟɯ�ɢɫɬɨɱɧɢɤɨɜ�P6(t). 

ɇɚ� ɪɢɫɭɧɤɟ� �� ɩɨɤɚɡɚɧɚ� ɪɚɫɱɟɬɧɚɹ� ɫɯɟɦɚ� ɩɪɢ� ɢɫɩɨɥɶɡɨɜɚɧɢɢ�
ɞɢɫɤɪɟɬɧɨ-ɜɪɟɦɟɧɧɨɣ�ɦɨɞɟɥɢ� 
 

 
 

Ɋɢɫ. ���Ɋɚɫɱɟɬɧɚɹ�ɫɯɟɦɚ�ɩɪɢ�ɢɫɩɨɥɶɡɨɜɚɧɢɢ�ɞɢɫɤɪɟɬɧɨ-ɜɪɟɦɟɧɧɨɣ�ɦɨɞɟɥɢ 
Ɉɛɨɡɧɚɱɟɧɢɹ� 

 ± ɢɫɬɨɱɧɢɤɢ� ɡɜɭɤɚ�� ɩɟɪɜɨɧɚɱɚɥɶɧɵɟ� �ɧɟɠɟɥɚɬɟɥɶɧɵɟ�� ɢ� ɚɤɬɢɜɧɵɟ�
ɤɨɦɩɟɧɫɢɪɭɸɳɢɟ�  

    ± ɫɭɦɦɚɪɧɵɣ�ɡɜɭɤ�ɫ�ɭɱɟɬɨɦ�ɚɤɬɢɜɧɨɣ�ɤɨɦɩɟɧɫɚɰɢɢ� 

   ± ɚɧɚɥɢɡɚɬɨɪ�ɡɜɭɤɚ�      ± ɷɤɪɚɧ�ɩɟɪɫɨɧɚɥɶɧɨɝɨ�ɤɨɦɩɶɸɬɟɪɚ 
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ɋ� ɢɫɩɨɥɶɡɨɜɚɧɢɟɦ� ɜɵɲɟɨɩɢɫɚɧɧɨɣ� ɦɨɞɟɥɢ� ɪɚɡɪɚɛɨɬɚɧ� ɢ� ɧɚɩɪɚɜɥɟɧ�
ɧɚ� ɪɟɝɢɫɬɪɚɰɢɸ� ɜ� Ɋɨɫɩɚɬɟɧɬ� ɩɪɨɝɪɚɦɦɧɵɣ� ɩɪɨɞɭɤɬ ©ɂɧɮɨɪɦɚɰɢɨɧɧɨ-
ɚɧɚɥɢɬɢɱɟɫɤɚɹ�ɫɢɫɬɟɦɚ�AcViLabª��ȿɝɨ�ɨɫɧɨɜɧɨɣ�ɡɚɞɚɱɟɣ�ɹɜɥɹɟɬɫɹ�ɫɨɡɞɚɧɢɟ�
ɟɞɢɧɨɝɨ� ɢɧɮɨɪɦɚɰɢɨɧɧɨɝɨ� ɩɪɨɫɬɪɚɧɫɬɜɚ� ɩɨ� ɦɨɞɟɥɢɪɨɜɚɧɢɸ� ɫɢɫɬɟɦ�
ɚɤɬɢɜɧɨɣ� ɤɨɦɩɟɧɫɚɰɢɢ� ɜ� ɪɚɦɤɚɯ� ɩɪɨɜɟɞɟɧɢɹ� ɷɤɫɩɟɪɢɦɟɧɬɨɜ� ɢ� ɧɚɭɱɧɵɯ�
ɢɫɫɥɟɞɨɜɚɧɢɣ�� 

ɂɧɮɨɪɦɚɰɢɨɧɧɨ-ɚɧɚɥɢɬɢɱɟɫɤɚɹ� ɫɢɫɬɟɦɚ� ɩɨɡɜɨɥɹɟɬ� ɜɵɩɨɥɧɹɬɶ�
ɰɟɧɬɪɚɥɢɡɨɜɚɧɧɨɟ��ɦɨɞɟɥɢɪɨɜɚɧɢɟ�ɩɪɨɰɟɫɫɨɜ�ɩɟɪɟɞɚɱɢ�ɢ�ɢɡɥɭɱɟɧɢɹ�ɲɭɦɨɜ�
ɜ� ɝɚɡɨɜɨɞɚɯ� ɫɢɫɬɟɦ� ɷɧɟɪɝɟɬɢɱɟɫɤɢɯ� ɭɫɬɚɧɨɜɨɤ� ɫ� ɩɨɦɨɳɶɸ� ɚɧɚɥɢɬɢɱɟɫɤɨɣ�
ɨɞɧɨɦɟɪɧɨɣ� ɦɨɞɟɥɢ�� ɛɚɡɢɪɭɸɳɟɣɫɹ� ɧɚ� ɦɟɬɨɞɟ� ɷɥɟɤɬɪɨɚɤɭɫɬɢɱɟɫɤɢɯ�
ɚɧɚɥɨɝɢɣ�� ɋɢɫɬɟɦɚ� ɢɦɟɟɬ� ɜɨɡɦɨɠɧɨɫɬɶ� ɩɪɨɢɡɜɨɞɢɬɶ� ɫɢɦɭɥɹɰɢɸ�
ɪɚɫɩɪɨɫɬɪɚɧɟɧɢɹ� ɲɭɦɚ� ɫ� ɢɫɩɨɥɶɡɨɜɚɧɢɟɦ� ɦɨɞɟɥɢ�� ɫɮɨɪɦɢɪɨɜɚɧɧɨɣ� ɢɡ�
ɲɢɪɨɤɨɝɨ� ɫɩɟɤɬɪɚ� ɚɤɭɫɬɢɱɟɫɤɢɯ� ɷɥɟɦɟɧɬɨɜ�� ɨɬɧɨɫɹɳɢɯɫɹ� ɤ� ɤɚɬɟɝɨɪɢɹɦ�
©ɢɫɬɨɱɧɢɤª�� ©ɩɪɨɜɨɞɧɢɤª� ɢɥɢ� ©ɢɡɥɭɱɚɬɟɥɶª�� ȼ� ɫɢɫɬɟɦɟ� ɩɪɢɫɭɬɫɬɜɭɸɬ�
ɜɫɬɪɨɟɧɧɵɟ� ɫɪɟɞɫɬɜɚ� ɞɥɹ� ɨɬɨɛɪɚɠɟɧɢɹ� ɩɨɥɭɱɟɧɧɨɣ� ɢɧɮɨɪɦɚɰɢɢ� ɜ�
ɝɪɚɮɢɱɟɫɤɨɦ� ɜɢɞɟ�� ɜ� ɮɨɪɦɟ� ɫɩɟɤɬɪɨɝɪɚɦɦ� ɢ� ɨɫɰɢɥɥɨɝɪɚɦɦ�� ɂɦɟɟɬɫɹ�
ɜɨɡɦɨɠɧɨɫɬɶ� ɪɚɫɲɢɪɟɧɢɹ� ɡɚ� ɫɱɟɬ� ɛɵɫɬɪɨɝɨ� ɞɨɛɚɜɥɟɧɢɹ� ɜ� ɫɢɫɬɟɦɭ� ɞɪɭɝɢɯ�
ɩɨɬɟɧɰɢɚɥɶɧɨ� ɧɟɨɛɯɨɞɢɦɵɯ� ɬɢɩɨɜ� ɚɤɭɫɬɢɱɟɫɤɢɯ� ɷɥɟɦɟɧɬɨɜ� ɧɚ� ɛɚɡɟ�
ɲɚɛɥɨɧɚ� 

Ⱥɞɦɢɧɢɫɬɪɢɪɨɜɚɧɢɟ�� ɜɜɨɞ� ɢ� ɪɟɞɚɤɬɢɪɨɜɚɧɢɟ� ɞɚɧɧɵɯ� ɦɨɝɭɬ�
ɨɫɭɳɟɫɬɜɥɹɬɶɫɹ� ɫ� ɥɸɛɨɝɨ� ɤɨɦɩɶɸɬɟɪɚ�� ɩɨɞɤɥɸɱɺɧɧɨɝɨ� ɤ� ɫɟɬɢ� ɂɧɬɟɪɧɟɬ��
ɭɫɬɚɧɨɜɤɚ� ɥɨɤɚɥɶɧɨɝɨ� ɤɥɢɟɧɬɚ� ɞɥɹ� ɪɚɛɨɬɵ� ɧɟ� ɬɪɟɛɭɟɬɫɹ�� ɉɪɟɞɭɫɦɨɬɪɟɧɚ�
ɫɢɫɬɟɦɚ� ɚɭɬɟɧɬɢɮɢɤɚɰɢɢ� ɞɥɹ� ɡɚɩɪɟɬɚ� ɧɟɫɚɧɤɰɢɨɧɢɪɨɜɚɧɧɨɝɨ� ɞɨɫɬɭɩɚ�� ɚ�
ɬɚɤɠɟ� ɚɜɬɨɪɢɡɚɰɢɹ� ɩɨ� ɪɨɥɹɦ� ɞɥɹ� ɪɚɡɝɪɚɧɢɱɟɧɢɹ� ɩɨɥɧɨɦɨɱɢɣ� ɧɚ� ɜɜɨɞ�
ɞɚɧɧɵɯ� ɢ� ɭɩɪɚɜɥɟɧɢɟ� ɩɚɪɚɦɟɬɪɚɦɢ� ɩɪɢɥɨɠɟɧɢɹ�� ɉɪɢɫɭɬɫɬɜɭɟɬ�
ɜɨɡɦɨɠɧɨɫɬɶ� ɚɭɞɢɬɚ� ɜɯɨɞɨɜ�� ɚ� ɬɚɤɠɟ� ɜɫɟɯ� ɜɵɩɨɥɧɹɟɦɵɯ� ɜ� ɫɢɫɬɟɦɟ�
ɨɩɟɪɚɰɢɣ� 

Ⱦɥɹ� ɭɩɪɨɳɟɧɢɹ� ɚɧɚɥɢɡɚ� ɜ� ɢɧɫɬɪɭɦɟɧɬɚɯ� ɜɢɡɭɚɥɢɡɚɰɢɢ� ɪɟɚɥɢɡɨɜɚɧɵ�
ɨɩɰɢɢ� ɧɚɜɢɝɚɰɢɢ� �ɦɚɫɲɬɚɛɢɪɨɜɚɧɢɟ�� ɡɚɞɚɧɢɟ� ɝɪɚɧɢɰ� ɞɢɚɩɚɡɨɧɚ��� ɚ� ɬɚɤɠɟ�
ɜɨɡɦɨɠɧɨɫɬɶ�ɩɨɫɬɚɜɢɬɶ�ɜɢɡɭɚɥɢɡɚɰɢɸ�ɧɚ�ɩɚɭɡɭ� 

ɋ� ɢɫɩɨɥɶɡɨɜɚɧɢɟɦ� ɜɵɲɟɨɩɢɫɚɧɧɨɝɨ� ɩɪɨɝɪɚɦɦɧɨɝɨ� ɩɪɨɞɭɤɬɚ� ɦɨɠɧɨ��
ɩɪɨɢɡɜɟɫɬɢ� ɨɰɟɧɤɭ� ɷɮɮɟɤɬɢɜɧɨɫɬɢ� ɚɤɬɢɜɧɨɣ� ɤɨɦɩɟɧɫɚɰɢɢ� ɲɭɦɚ� ɫ�
ɩɨɦɨɳɶɸ� ɢɧɫɬɪɭɦɟɧɬɨɜ� ɜɢɡɭɚɥɢɡɚɰɢɢ� �ɨɫɰɢɥɥɨɝɪɚɮɚ� ɢ� ɚɧɚɥɢɡɚɬɨɪɚ�
ɫɩɟɤɬɪɚ��ɡɜɭɤɨɜɵɯ�ɫɢɝɧɚɥɨɜ�ɜ�ɡɚɞɚɧɧɵɯ�ɧɚɦɢ�ɤɨɧɬɪɨɥɶɧɵɯ�ɬɨɱɤɚɯ�ɦɨɞɟɥɢ���
ɇɚ�ɪɢɫɭɧɤɚɯ���ɢ���ɩɨɤɚɡɚɧɵ�ɩɪɢɦɟɪɵ�ɪɟɚɥɢɡɚɰɢɢ�ɩɪɨɝɪɚɦɦɧɨɝɨ�ɩɪɨɞɭɤɬɚ�
ɞɥɹ� ɩɪɨɫɦɨɬɪɚ� ɡɜɭɤɨɜɵɯ� ɫɢɝɧɚɥɨɜ� ɧɚ� ɭɡɥɚɯ� � ©Ɉɫɰɢɥɥɨɝɪɚɮ� -�ª ɢ�
©Ⱥɧɚɥɢɡɚɬɨɪ�ɫɩɟɤɬɪɚ�-�ª� 

Ɋɚɛɨɬɚ� ɜɵɩɨɥɧɟɧɚ� ɜ� ɪɚɦɤɚɯ� ɝɪɚɧɬɚ� Ɋɨɫɫɢɣɫɤɨɝɨ� ɧɚɭɱɧɨɝɨ� ɮɨɧɞɚ��
ɫɨɝɥɚɲɟɧɢɟ�ʋ��-19-00222. 
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Ⱥ.ɇ. ɀɭɪɚɜɥɟɜɚ, Ⱥ.ɉ. Ʉɨɪɟɩɚɧɨɜɚ 

 
ɍɞɦɭɪɬɫɤɢɣ�ɝɨɫɭɞɚɪɫɬɜɟɧɧɵɣ�ɭɧɢɜɟɪɫɢɬɟɬ��ɝ��ɂɠɟɜɫɤ 

 
ɉȿɊɋɉȿɄɌɂȼɕ�ɂɋɉɈɅɖɁɈȼȺɇɂə ȽȿɈɂɇɎɈɊɆȺɐɂɈɇɇɕɏ�

ɌȿɏɇɈɅɈȽɂɃ�ȼ�ɋɂɋɌȿɆȿ�ɆɈɇɂɌɈɊɂɇȽȺ�ɈɉȺɋɇɕɏ�
ɉɊɈɆɕɒɅȿɇɇɕɏ�ɈȻɔȿɄɌɈȼ 

 
ȼ� ɫɬɚɬɶɟ� ɪɚɫɫɦɨɬɪɟɧɚ� ɜɨɡɦɨɠɧɨɫɬɶ� ɫɨɡɞɚɧɢɹ� ɫɢɫɬɟɦɵ� ɷɤɨɥɨɝɢɱɟɫɤɨɝɨ�

ɦɨɧɢɬɨɪɢɧɝɚ�ɚɬɦɨɫɮɟɪɧɨɝɨ�ɜɨɡɞɭɯɚ�ɩɪɨɦɵɲɥɟɧɧɵɯ�ɨɛɴɟɤɬɨɜ�ɧɚ�ɨɫɧɨɜɟ�ɢɫɩɨɥɶɡɨɜɚɧɢɹ�
ɝɟɨɢɧɮɨɪɦɚɰɢɨɧɧɵɯ� ɬɟɯɧɨɥɨɝɢɣ�� ɉɪɟɞɥɨɠɟɧɨ� ɢɫɩɨɥɶɡɨɜɚɬɶ� ɜɨɡɦɨɠɧɨɫɬɢ� Ƚɂɋ� ɞɥɹ�
ɫɛɨɪɚ�� ɚɧɚɥɢɡɚ�� ɦɨɞɟɥɢɪɨɜɚɧɢɹ� ɢ� ɨɬɨɛɪɚɠɟɧɢɹ� ɪɟɡɭɥɶɬɚɬɨɜ� ɦɨɞɟɥɶɧɵɯ� ɪɚɫɱɟɬɨɜ�
ɜɵɛɪɨɫɨɜ�ɨɬ�ɫɬɚɰɢɨɧɚɪɧɵɯ�ɢɫɬɨɱɧɢɤɨɜ��ɚ�ɬɚɤɠɟ�ɪɟɡɭɥɶɬɚɬɵ�ɤɨɧɬɪɨɥɹ�ɧɚ�ɫɬɚɰɢɨɧɚɪɧɵɯ�
ɢ�ɩɟɪɟɞɜɢɠɧɵɯ�ɩɨɫɬɚɯ�� 

Ʉɥɸɱɟɜɵɟ� ɫɥɨɜɚ� Ƚɟɨɢɧɮɨɪɦɚɰɢɨɧɧɵɟ� ɫɢɫɬɟɦɵ�� ɷɤɨɥɨɝɢɱɟɫɤɢɣ� ɦɨɧɢɬɨɪɢɧɝ��
ɡɚɝɪɹɡɧɟɧɢɟ�ɚɬɦɨɫɮɟɪɧɨɝɨ�ɜɨɡɞɭɯɚ��ɩɪɨɦɵɲɥɟɧɧɵɟ ɩɪɟɞɩɪɢɹɬɢɹ� 

 
Ⱦɥɹ� ɨɪɝɚɧɢɡɚɰɢɢ� ɪɚɛɨɬɵ� ɫɢɫɬɟɦɵ�ɦɨɧɢɬɨɪɢɧɝɚ� ɧɚ� ɬɟɪɪɢɬɨɪɢɹɯ� ɢ� ɜ�

ɡɨɧɚɯ� ɜɨɡɞɟɣɫɬɜɢɹ� ɨɩɚɫɧɵɯ� ɩɪɨɦɵɲɥɟɧɧɵɯ� ɨɛɴɟɤɬɨɜ� ɫ� ɢɫɩɨɥɶɡɨɜɚɧɢɟɦ�
ɝɟɨɢɧɮɨɪɦɚɰɢɨɧɧɵɯ� ɬɟɯɧɨɥɨɝɢɣ� ɧɟɨɛɯɨɞɢɦɨ� ɢɫɩɨɥɶɡɨɜɚɬɶ� ɫɥɟɞɭɸɳɢɟ�
ɦɟɬɨɞɵ�ɢ�ɫɪɟɞɫɬɜɚ� 

x ɧɚɜɢɝɚɬɨɪ�ɫɢɫɬɟɦɵ�ɝɥɨɛɚɥɶɧɨɝɨ�ɦɟɫɬɨɨɩɪɟɞɟɥɟɧɢɹ�(GPS);  
x ɩɪɨɝɪɚɦɦɧɵɟ� ɩɪɨɞɭɤɬɵ� ɦɚɬɟɦɚɬɢɱɟɫɤɨɝɨ� ɦɨɞɟɥɢɪɨɜɚɧɢɹ�

ɪɚɫɩɪɨɫɬɪɚɧɟɧɢɹ� ɯɢɦɢɱɟɫɤɢɯ� ɩɪɢɦɟɫɟɣ� ɜ� ɨɛɴɟɤɬɚɯ� ɨɤɪɭɠɚɸɳɟɣ� ɫɪɟɞɵ� ɢ�
ɜɨɡɞɟɣɫɬɜɢɹ� ɲɭɦɨɜɨɝɨ� ɮɚɤɬɨɪɚ�� ɢɦɟɸɳɢɟ� ɮɭɧɤɰɢɢ� ɜɢɡɭɚɥɢɡɚɰɢɢ�
ɪɚɫɱɟɬɧɵɯ� ɞɚɧɧɵɯ� ɧɚ� ɷɥɟɤɬɪɨɧɧɨɣ� ɤɚɪɬɨɝɪɚɮɢɱɟɫɤɨɣ� ɨɫɧɨɜɟ�� ɍɉɊɁȺ�
©ɗɤɨɥɨɝª�� ɜɟɪɫɢɢ� ���� ɫ� ɞɨɩɨɥɧɢɬɟɥɶɧɵɦ� ɦɨɞɭɥɟɦ� Ƚɂɋ-ɫɬɚɧɞɚɪɬ�
�ɝɪɚɮɢɱɟɫɤɨɝɨ� ɛɥɨɤ� ɩɨ� ɪɚɛɨɬɟ� ɫ� ɪɚɡɥɢɱɧɵɦɢ� ɮɨɪɦɚɬɚɦɢ� Ƚɂɋ���
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ɩɨɡɜɨɥɹɸɳɢɣ� ɪɚɫɫɱɢɬɚɬɶ� ɦɚɤɫɢɦɚɥɶɧɵɟ� ɡɧɚɱɟɧɢɹ� ɤɨɧɰɟɧɬɪɚɰɢɢ�
ɡɚɝɪɹɡɧɹɸɳɢɯ�ɜɟɳɟɫɬɜ�ɜ�ɩɪɢɡɟɦɧɨɦ�ɫɥɨɟ�ɚɬɦɨɫɮɟɪɧɨɝɨ�ɜɨɡɞɭɯɚ��� 

x ɪɟɝɢɨɧɚɥɶɧɚɹ� ɬɟɦɚɬɢɱɟɫɤɚɹ� Ƚɂɋ� ɧɚ� ɨɫɧɨɜɟ� ɪɚɡɥɢɱɧɵɯ�
ɩɪɨɝɪɚɦɦɧɵɯ� ɩɪɨɞɭɤɬɨɜ ArcGis,  ArcView GIS; MapInfo Professional; 
4XDQWXP�*,6��$XWR&$'�ɢ�ɞɪ�� 

 ɋɢɫɬɟɦɚ� *36� �ɝɥɨɛɚɥɶɧɚɹ� ɫɢɫɬɟɦɚ� ɦɟɫɬɨɨɩɪɟɞɟɥɟɧɢɹ�� ɜ�
ɦɨɧɢɬɨɪɢɧɝɟ� ɢɫɩɨɥɶɡɭɟɬɫɹ� ɞɥɹ� ɨɩɪɟɞɟɥɟɧɢɹ� ɝɟɨɝɪɚɮɢɱɟɫɤɢɯ� ɤɨɨɪɞɢɧɚɬ�
ɦɨɧɢɬɨɪɢɧɝɨɜɵɯ� ɬɨɱɟɤ� ɤɨɧɬɪɨɥɹ� ɮɚɤɬɨɪɨɜ� ɨɤɪɭɠɚɸɳɟɣ� ɫɪɟɞɵ�� ɩɨɫɬɨɜ�
ɧɚɛɥɸɞɟɧɢɹ�� ɤɨɬɨɪɵɟ� ɢɦɟɸɬ� ɟɞɢɧɭɸ� ɧɭɦɟɪɚɰɢɸ� ɢ� ɩɪɢɜɹɡɚɧɵ� ɤ� ɤɚɪɬɟ�
ɦɟɫɬɧɨɫɬɢ��� 

ɉɪɨɝɪɚɦɦɵ� ɦɚɬɟɦɚɬɢɱɟɫɤɨɝɨ� ɦɨɞɟɥɢɪɨɜɚɧɢɹ� ɪɚɫɩɪɨɫɬɪɚɧɟɧɢɹ�
ɯɢɦɢɱɟɫɤɢɯ� ɩɪɢɦɟɫɟɣ� ɜ� ɨɛɴɟɤɬɚɯ� ɨɤɪɭɠɚɸɳɟɣ� ɫɪɟɞɵ� �ɍɉɊɁȺ�©ɗɤɨɥɨɝª��
ɩɨɡɜɨɥɹɸɬ� ɜɵɩɨɥɧɹɬɶ� ɪɚɫɱɟɬɵ� ɪɚɫɫɟɢɜɚɧɢɹ� ɜɵɛɪɨɫɨɜ� ɡɚɝɪɹɡɧɹɸɳɢɯ�
ɜɟɳɟɫɬɜ� ɨɬ� ɫɬɚɰɢɨɧɚɪɧɵɯ� ɢ� ɩɟɪɟɞɜɢɠɧɵɯ� ɢɫɬɨɱɧɢɤɨɜ� ɡɚɝɪɹɡɧɟɧɢɣ��
ɪɚɫɩɨɥɨɠɟɧɧɵɯ� ɧɚ� ɬɟɪɪɢɬɨɪɢɢ� ɩɪɟɞɩɪɢɹɬɢɣ� ɜ� ɞɜɭɯɦɟɬɪɨɜɨɦ� ɫɥɨɟ�
ɚɬɦɨɫɮɟɪɧɨɝɨ� ɜɨɡɞɭɯɚ� ɧɚɞ� ɩɨɜɟɪɯɧɨɫɬɶɸ� Ɂɟɦɥɢ� ɩɪɢ�� ɨɩɪɟɞɟɥɟɧɢɢ�
ɧɨɪɦɚɬɢɜɨɜ� ɜɵɛɪɨɫɨɜ� ɡɚɝɪɹɡɧɹɸɳɢɯ� ɜɟɳɟɫɬɜ� ɜ� ɚɬɦɨɫɮɟɪɧɵɣ� ɜɨɡɞɭɯ� 
ɪɚɡɪɚɛɨɬɤɟ�ɩɟɪɟɱɧɹ�ɦɟɪɨɩɪɢɹɬɢɣ�ɩɨ�ɨɯɪɚɧɟ�ɨɤɪɭɠɚɸɳɟɣ�ɫɪɟɞɵ�ɜ�ɫɨɫɬɚɜɟ�
ɪɚɡɞɟɥɨɜ� ɩɪɨɟɤɬɧɨɣ� ɞɨɤɭɦɟɧɬɚɰɢɢ�� ɨɛɨɫɧɨɜɚɧɢɢ� ɨɪɢɟɧɬɢɪɨɜɨɱɧɵɯ�
ɪɚɡɦɟɪɨɜ�ɫɚɧɢɬɚɪɧɨ-ɡɚɳɢɬɧɵɯ�ɡɨɧ�  

Ɋɟɡɭɥɶɬɚɬɚɦɢ ɦɨɞɟɥɶɧɵɯ� ɪɚɫɱɟɬɨɜ� ɹɜɥɹɸɬɫɹ� ɩɨɥɹ� ɦɚɤɫɢɦɚɥɶɧɵɯ�
ɤɨɧɰɟɧɬɪɚɰɢɣ� ɜ� ɩɪɢɡɟɦɧɨɦ� ɫɥɨɟ� ɜɨɡɞɭɯɚ� ɩɨ� ɜɫɟɦɭ� ɫɩɟɤɬɪɭ� ɜɟɳɟɫɬɜ��
ɜɵɛɪɚɫɵɜɚɟɦɵɯ� ɜɫɟɦɢ� ɢɫɬɨɱɧɢɤɚɦɢ� ɡɚɝɪɹɡɧɟɧɢɹ� ɧɚ� ɬɟɪɪɢɬɨɪɢɢ�
ɩɪɨɦɵɲɥɟɧɧɨɝɨ� ɩɪɟɞɩɪɢɹɬɢɹ�� Ɇɚɤɫɢɦɚɥɶɧɵɟ� ɩɪɢɡɟɦɧɵɟ� ɤɨɧɰɟɧɬɪɚɰɢɢ�
ɪɚɫɫɱɢɬɵɜɚɸɬɫɹ� ɫɨɝɥɚɫɧɨ ɮɨɪɦɭɥɚɦ� Ɇɟɬɨɞɵ� ����� [1@� ɩɨ� ɞɚɧɧɵɦ� ɨ�
ɩɚɪɚɦɟɬɪɚɯ� ɢɫɬɨɱɧɢɤɨɜ� ɜɵɛɪɨɫɨɜ� ɡɚɝɪɹɡɧɹɸɳɢɯ ɜɟɳɟɫɬɜ� ɢ� ɞɚɧɧɵɦ� ɨ�
ɯɚɪɚɤɬɟɪɢɫɬɢɤɚɯ� ɪɚɫɫɟɢɜɚɧɢɹ� ɡɚɝɪɹɡɧɹɸɳɢɯ� ɜɟɳɟɫɬɜ� ɜ ɚɬɦɨɫɮɟɪɧɨɦ�
ɜɨɡɞɭɯɟ�� ȼ� ɤɚɠɞɨɣ� ɪɚɫɱɟɬɧɨɣ� ɬɨɱɤɟ ɨɩɪɟɞɟɥɹɟɬɫɹ� ɦɚɤɫɢɦɚɥɶɧɚɹ� ɩɨ�
ɧɚɩɪɚɜɥɟɧɢɹɦ� ɢ� ɫɤɨɪɨɫɬɹɦ� ɜɟɬɪɚ� ɤɨɧɰɟɧɬɪɚɰɢɹ� ɩɪɢɦɟɫɢ�� ɉɨɫɤɨɥɶɤɭ�
ɦɚɤɫɢɦɚɥɶɧɵɟ� ɩɪɢɡɟɦɧɵɟ� ɤɨɧɰɟɧɬɪɚɰɢɢ� ɪɚɫɫɱɢɬɵɜɚɸɬɫɹ� ɫ� ɭɱɟɬɨɦ�
ɧɟɛɥɚɝɨɩɪɢɹɬɧɵɯ�ɧɚɩɪɚɜɥɟɧɢɣ�ɜɟɬɪɚ��ɤɨɪɪɟɤɬɧɚɹ�ɩɪɢɜɹɡɤɚ�ɢ�ɨɪɢɟɧɬɚɰɢɹ�ɜ�
ɩɪɨɫɬɪɚɧɫɬɜɟ� ɢɫɬɨɱɧɢɤɨɜ� ɜɵɛɪɨɫɨɜ� ɹɜɥɹɸɬɫɹ� ɜɚɠɧɵɦ� ɭɫɥɨɜɢɟɦ� ɬɨɱɧɨɝɨ�
ɪɚɫɱɟɬɚ� ɦɚɤɫɢɦɚɥɶɧɵɯ� ɩɪɢɡɟɦɧɵɯ� ɤɨɧɰɟɧɬɪɚɰɢɣ�� Ȼɟɡ� ɢɫɩɨɥɶɡɨɜɚɧɢɹ�
ɜɨɡɦɨɠɧɨɫɬɟɣ� ɫɨɜɪɟɦɟɧɧɵɯ� Ƚɂɋ ɜɵɩɨɥɧɟɧɢɟ� ɤɨɪɪɟɤɬɧɨɣ� ɩɪɢɜɹɡɤɢ�
ɩɪɨɦɵɲɥɟɧɧɵɯ� ɢɫɬɨɱɧɢɤɨɜ� ɜɵɛɪɨɫɨɜ� ɡɚɝɪɹɡɧɹɸɳɢɯ� ɜɟɳɟɫɬɜ� ɜ�
ɚɬɦɨɫɮɟɪɧɵɣ� ɜɨɡɞɭɯ� ɤ� ɬɨɩɨɝɪɚɮɢɱɟɫɤɨɣ� ɨɫɧɨɜɟ� ɦɟɫɬɧɨɫɬɢ ɩɪɚɤɬɢɱɟɫɤɢ�
ɧɟɜɨɡɦɨɠɧɨ�>����@� 

 ɉɪɢɦɟɪ� ɫɢɬɭɚɰɢɨɧɧɨɣ� ɤɚɪɬɚ-ɫɯɟɦɵ� ɫ� ɧɚɧɟɫɟɧɧɵɦɢ� � ɢɡɨɥɢɧɢɹɦɢ�
ɪɚɫɱɟɬɧɵɯ� � ɤɨɧɰɟɧɬɪɚɰɢɣ� ɡɚɝɪɹɡɧɹɸɳɢɯ� ɜɟɳɟɫɬɜ� ɨɬ� ɫɬɚɰɢɨɧɚɪɧɵɯ�
ɢɫɬɨɱɧɢɤɨɜ�ɧɚ�ɩɪɢɦɟɪɟ�ɧɟɮɬɹɧɨɝɨ�ɤɭɫɬɚ�ɩɪɢɜɟɞɟɧɵ�ɧɚ�ɪɢɫɭɧɤɟ���� 
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Ɋɢɫ� ���ɋɢɬɭɚɰɢɨɧɧɚɹ�ɤɚɪɬɚ-ɫɯɟɦɚ�ɪɚɣɨɧɚ�ɪɚɡɦɟɳɟɧɢɹ�ɩɪɟɞɩɪɢɹɬɢɹ�� 

ɫ�ɧɚɧɟɫɟɧɧɵɦɢ�ɢɡɨɥɢɧɢɹɦɢ�ɪɚɫɱɟɬɧɵɯ�ɤɨɧɰɟɧɬɪɚɰɢɣ 
 

 
ȼ� ɧɚɫɬɨɹɳɟɟ� ɜɪɟɦɹ� ɦɨɳɧɵɦɢ� ɪɟɫɭɪɫɚɦɢ� ɞɥɹ� ɨɬɨɛɪɚɠɟɧɢɹ�

ɢɧɮɨɪɦɚɰɢɢ�ɨɛ� ɭɪɨɜɧɹɯ� ɡɚɝɪɹɡɧɟɧɢɹ� ɚɬɦɨɫɮɟɪɧɨɝɨ� ɜɨɡɞɭɯɚ�� ɜ� ɩɪɢɜɹɡɤɟ�ɤ�
ɤɚɪɬɟ�ɦɟɫɬɧɨɫɬɢ�� ɨɛɥɚɞɚɸɬ� ɝɟɨɢɧɮɨɪɦɚɰɢɨɧɧɵɟ� ɫɢɫɬɟɦɵ�� Ƚɂɋ�ɧɚ� ɨɫɧɨɜɟ�
ɪɚɡɥɢɱɧɵɯ� ɩɪɨɝɪɚɦɦɧɵɯ� ɩɪɨɞɭɤɬɨɜ� (ArcGis,  ArcView GIS; MapInfo 
Professional; Quantum GIS; AutoCAD) ɢɫɩɨɥɶɡɭɸɬɫɹ� ɞɥɹ� ɩɪɟɞɫɬɚɜɥɟɧɢɹ� ɢ�
ɚɧɚɥɢɡɚ� ɞɚɧɧɵɯ� ɜ� ɬɨɱɤɚɯ� � ɤɨɧɬɪɨɥɹ� ɤɚɱɟɫɬɜɚ� ɨɤɪɭɠɚɸɳɟɣ� ɫɪɟɞɵ� ɢ� ɨɬ�
ɢɫɬɨɱɧɢɤɨɜ ɡɚɝɪɹɡɧɟɧɢɹ�� ɪɚɫɩɨɥɨɠɟɧɧɵɯ� ɧɚ� ɬɟɪɪɢɬɨɪɢɢ� ɩɪɨɦɵɲɥɟɧɧɵɯ�
ɩɪɟɞɩɪɢɹɬɢɣ��ɚ�ɬɚɤɠɟ�ɪɚɧɠɢɪɨɜɚɧɢɹ�ɬɟɪɪɢɬɨɪɢɢ�ɩɨ�ɭɪɨɜɧɸ�ɤɨɧɰɟɧɬɪɚɰɢɢ�
ɡɚɝɪɹɡɧɹɸɳɢɯ� ɜɟɳɟɫɬɜ�� ɉɪɟɢɦɭɳɟɫɬɜɨ� Ƚɂɋ� ɫɨɫɬɨɢɬ� ɜ� ɩɪɟɞɨɫɬɚɜɥɟɧɢɢ�
ɜɨɡɦɨɠɧɨɫɬɢ� ɭɫɬɚɧɨɜɥɟɧɢɹ� ɫɜɹɡɢ� ɦɟɠɞɭ� ɬɢɩɚɦɢ� ɞɚɧɧɵɯ� ɢ� ɜɵɞɟɥɟɧɢɢ�
ɩɪɨɫɬɪɚɧɫɬɜɟɧɧɵɯ� ɜɡɚɢɦɨɨɬɧɨɲɟɧɢɣ� ɦɟɠɞɭ� ɨɛɴɟɤɬɚɦɢ� ɧɚ� ɤɚɪɬɟ�� ɉɪɢɦɟɪ�
ɤɚɪɬɵ� ɬɟɪɪɢɬɨɪɢɚɥɶɧɨɝɨ� ɪɚɫɩɪɟɞɟɥɟɧɢɹ� ɯɪɨɦɚ� ɜ� ɛɢɨɦɚɫɫɟ� ɦɯɨɜ� ɫ�
ɢɫɩɨɥɶɡɨɜɚɧɢɟɦ�ɦɟɬɨɞɚ�ɢɧɬɟɪɩɨɥɹɰɢɢ�IDW ɩɪɟɞɫɬɚɜɥɟɧ�ɧɚ�ɪɢɫɭɧɤɟ���� 
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Ɋɢɫ� ���Ʉɚɪɬɚ�ɬɟɪɪɢɬɨɪɢɚɥɶɧɨɝɨ�ɪɚɫɩɪɟɞɟɥɟɧɢɹ�ɯɪɨɦɚ�ɜ�ɛɢɨɦɚɫɫɟ�ɦɯɨɜ��ɦɝ�ɝ� 

 
ɋ� ɩɨɦɨɳɶɸ� Ƚɂɋ� ɦɨɠɧɨ� ɦɨɞɟɥɢɪɨɜɚɬɶ� ɜɥɢɹɧɢɟ� ɢ� ɪɚɫɩɪɨɫɬɪɚɧɟɧɢɟ�

ɡɚɝɪɹɡɧɹɸɳɢɯ�ɜɟɳɟɫɬɜ ɨɬ�ɢɫɬɨɱɧɢɤɨɜ�ɜɵɛɪɨɫɨɜ�� ɚ�ɪɟɡɭɥɶɬɚɬɵ�ɦɨɞɟɥɶɧɵɯ�
ɪɚɫɱɟɬɨɜ�ɫɨɜɦɟɳɚɬɶ�ɫ�ɰɢɮɪɨɜɵɦɢ�ɤɚɪɬɨɝɪɚɮɢɱɟɫɤɢɦɢ�ɦɚɬɟɪɢɚɥɚɦɢ� 

ɉɪɢɦɟɧɟɧɢɟ� ɝɟɨɢɧɮɨɪɦɚɰɢɨɧɧɵɯ� ɫɢɫɬɟɦ� ɢ� ɬɟɯɧɨɥɨɝɢɣ� ɞɥɹ�
ɦɨɧɢɬɨɪɢɧɝɚ� ɨɤɪɭɠɚɸɳɟɣ� ɫɪɟɞɵ ɹɜɥɹɟɬɫɹ� ɩɟɪɫɩɟɤɬɢɜɧɵɦ� ɫɪɟɞɫɬɜɨɦ�
ɭɩɪɚɜɥɟɧɢɹ� ɷɤɨɥɨɝɢɱɟɫɤɨɣ� ɫɢɬɭɚɰɢɟɣ� ɧɚ� ɪɟɝɢɨɧɚɥɶɧɨɦ� ɭɪɨɜɧɟ�� Ɂɚɞɚɱɢ�
ɢɧɮɨɪɦɚɰɢɨɧɧɨɝɨ� ɨɛɟɫɩɟɱɟɧɢɹ� ɜ� ɫɢɫɬɟɦɟ� ɷɤɨɥɨɝɢɱɟɫɤɨɝɨ� ɦɨɧɢɬɨɪɢɧɝɚ�
ɩɪɨɦɵɲɥɟɧɧɵɯ�ɬɟɪɪɢɬɨɪɢɣ�ɦɨɝɭɬ�ɛɵɬɶ�ɪɟɲɟɧɵ�ɛɥɚɝɨɞɚɪɹ� ɜɨɡɦɨɠɧɨɫɬɹɦ�
Ƚɂɋ-ɬɟɯɧɨɥɨɝɢɣ� ɨɛɟɫɩɟɱɢɜɚɬɶ� ɩɨɞɞɟɪɠɤɭ� ɢ� ɜɫɟɫɬɨɪɨɧɧɢɣ� ɚɧɚɥɢɡ�
ɤɨɦɩɥɟɤɫɧɨɣ� ɦɧɨɝɨɚɫɩɟɤɬɧɨɣ� ɩɪɨɫɬɪɚɧɫɬɜɟɧɧɨ-ɪɚɫɩɪɟɞɟɥɟɧɧɨɣ�
ɢɧɮɨɪɦɚɰɢɢ� 

Ʌɢɬɟɪɚɬɭɪɚ 
 
1. ɉɪɢɤɚɡ� Ɇɢɧɢɫɬɟɪɫɬɜɚ� ɩɪɢɪɨɞɧɵɯ� ɪɟɫɭɪɫɨɜ� ɢ� ɷɤɨɥɨɝɢɢ� Ɋɨɫɫɢɣɫɤɨɣ�

Ɏɟɞɟɪɚɰɢɢ� ɨɬ� ����������� ʋ� ���� ©Ɉɛ� ɭɬɜɟɪɠɞɟɧɢɢ� ɦɟɬɨɞɨɜ� ɪɚɫɱɟɬɨɜ� ɪɚɫɫɟɢɜɚɧɢɹ�
ɜɵɛɪɨɫɨɜ�ɜɪɟɞɧɵɯ��ɡɚɝɪɹɡɧɹɸɳɢɯ��ɜɟɳɟɫɬɜ�ɜ�ɚɬɦɨɫɮɟɪɧɨɦ�ɜɨɡɞɭɯɟª� 

2. ȼɨɥɤɨɞɚɟɜɚ� Ɇ�ȼ�, Ʌɺɜɤɢɧ Ⱥ�ȼ�, ɉɨɥɭɷɤɬɨɜɚ� Ɇ�Ɇ� Ƚɟɨɢɧɮɨɪɦɚɰɢɨɧɧɵɟ�
ɫɢɫɬɟɦɵ� ɢ� ɢɯ� ɩɪɚɤɬɢɱɟɫɤɨɟ� ɩɪɢɦɟɧɟɧɢɟ� ɩɪɢ� ɩɪɨɜɟɞɟɧɢɢ� ɪɚɫɱɟɬɨɜ� ɡɚɝɪɹɡɧɟɧɢɹ�
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ɚɬɦɨɫɮɟɪɧɨɝɨ� ɜɨɡɞɭɯɚ� ��� ɉɪɨɛɥɟɦɵ ɨɯɪɚɧɵ� ɚɬɦɨɫɮɟɪɧɨɝɨ� ɜɨɡɞɭɯɚ�� ɋɛ�� ɬɪ�� �� ɇɂɂ�
©Ⱥɬɦɨɫɮɟɪɚª��ɋɉɛ��������ɋ����-178. 

3. ȼɨɥɤɨɞɚɟɜɚ�Ɇ�ȼ���Ʌɺɜɤɢɧ�Ⱥ�ȼ� ɂɫɩɨɥɶɡɨɜɚɧɢɟ�ɪɟɡɭɥɶɬɚɬɨɜ�ɫɜɨɞɧɵɯ�ɪɚɫɱɟɬɨɜ�
ɞɥɹ�ɫɨɜɟɪɲɟɧɫɬɜɨɜɚɧɢɹ�ɫɢɫɬɟɦ�ɤɚɱɟɫɬɜɚ�ɦɨɧɢɬɨɪɢɧɝɚ�ɚɬɦɨɫɮɟɪɧɨɝɨ�ɜɨɡɞɭɯɚ�ɜ�ɝɨɪɨɞɚɯ��
���ɍɱɟɧɵɟ�ɡɚɩɢɫɤɢ�ɊȽȽɆɍ��������ʋ ����ɋ����-31. 

 
 
 

Ⱥ��ȼ��ɋɚɫɢɦ 
 

Ⱥɤɚɞɟɦɢɹ�ɝɪɚɠɞɚɧɫɤɨɣ�ɡɚɳɢɬɵ�Ɇɑɋ�Ɋɨɫɫɢɢ��ɝ��ɏɢɦɤɢ 
 

ɉɊȿɋɋ-ɆȿɊɈɉɊɂəɌɂə�ɉɈ�ɗɄɈɅɈȽɂɑȿɋɄɈɃ�
ɉɊɈȻɅȿɆȺɌɂɄȿ�ɄȺɄ�ɂɇɎɈɊɆȺɐɂɈɇɇɕɃ�ɂɇɋɌɊɍɆȿɇɌ�

ɎɈɊɆɂɊɈȼȺɇɂə�ɈȻɓȿɋɌȼȿɇɇɈȽɈ�Ɇɇȿɇɂə 
  
 ȼ� ɫɬɚɬɶɟ� ɪɚɫɫɦɚɬɪɢɜɚɟɬɫɹ� ɩɨɧɹɬɢɟ� ɷɤɨɥɨɝɢɱɟɫɤɨɝɨ� PR ɢ� ɩɪɟɫɫ-ɦɟɪɨɩɪɢɹɬɢɹ��
ɤɨɬɨɪɵɟ� ɦɨɝɭɬ� ɛɵɬɶ� ɢɫɩɨɥɶɡɨɜɚɧɵ� ɜ� ɮɨɪɦɢɪɨɜɚɧɢɢ� ɨɛɳɟɫɬɜɟɧɧɨɝɨ� ɦɧɟɧɢɹ�
ɨɬɧɨɫɢɬɟɥɶɧɨ�ɷɤɨɥɨɝɢɱɟɫɤɨɣ�ɩɪɨɛɥɟɦɚɬɢɤɢ�ɢ�ɩɪɨɦɵɲɥɟɧɧɵɯ�ɩɪɟɞɩɪɢɹɬɢɣ� 

Ʉɥɸɱɟɜɵɟ�ɫɥɨɜɚ��ɷɤɨɥɨɝɢɱɟɫɤɢɣ�PR��ɨɛɳɟɫɬɜɟɧɧɨɟ�ɦɧɟɧɢɟ��ɩɪɟɫɫ-ɦɟɪɨɩɪɢɹɬɢɹ��
ɷɤɨɥɨɝɢɹ�� ɢɧɮɨɪɦɚɰɢɨɧɧɵɣ ɢɧɫɬɪɭɦɟɧɬ�� ɛɪɢɮɢɧɝ�� ɩɪɟɫɫ-ɤɨɧɮɟɪɟɧɰɢɹ�� ɩɪɟɫɫ-ɬɭɪ��
ɬɟɥɟɦɨɫɬ��ɩɚɪɚɞɨɤɫ�ɨɛɳɟɫɬɜɟɧɧɨɝɨ�ɦɧɟɧɢɹ� 

 
ɗɤɨɥɨɝɢɱɟɫɤɢɣ� PR (ɱɚɫɬɨ� ɧɚɡɵɜɚɸɬ� ©ɡɟɥɺɧɵɣª PR�� ɡɚɧɢɦɚɟɬ�

ɡɧɚɱɢɬɟɥɶɧɨɟ�ɦɟɫɬɨ� ɜ� ɩɨɡɢɰɢɨɧɢɪɨɜɚɧɢɢ�ɦɧɨɝɢɯ� ɫɨɜɪɟɦɟɧɧɵɯ� ɤɨɦɩɚɧɢɣ��
ɗɤɨɥɨɝɢɱɟɫɤɢɣ� PR ± ɷɬɨ� ɤɨɦɩɥɟɤɫ� ɦɟɪɨɩɪɢɹɬɢɣ�� ɧɚɩɪɚɜɥɟɧɧɵɣ� ɧɚ�
ɮɨɪɦɢɪɨɜɚɧɢɟ� ɫɨɰɢɚɥɶɧɨɣ� ɨɬɜɟɬɫɬɜɟɧɧɨɫɬɢ� ɭ� ɩɪɟɞɩɪɢɹɬɢɣ� ɢ� ɲɢɪɨɤɨɣ�
ɨɛɳɟɫɬɜɟɧɧɨɫɬɢ� ɜ� ɫɮɟɪɟ� ɡɚɳɢɬɵ� ɮɥɨɪɵ� ɢ� ɮɚɭɧɵ�� ɨɤɪɭɠɚɸɳɟɣ� ɫɪɟɞɵ�
ɱɟɥɨɜɟɤɚ� 

Ɉɱɟɧɶ�ɱɚɫɬɨ�ɜ�ɧɚɫɬɨɹɳɟɟ�ɜɪɟɦɹ�ɢ�ɝɨɫɭɞɚɪɫɬɜɟɧɧɵɟ��ɢ�ɤɨɦɦɟɪɱɟɫɤɢɟ�
ɩɪɟɞɩɪɢɹɬɢɹ ɩɨɞɱɟɪɤɢɜɚɸɬ� ɩɪɢ� ɩɨɡɢɰɢɨɧɢɪɨɜɚɧɢɢ� ɨɪɝɚɧɢɡɚɰɢɢ� ɢɦɟɧɧɨ�
ɪɚɛɨɬɭ� ɫ� ɧɚɫɟɥɟɧɢɟɦ� ɜ� ɩɨɫɬɚɧɨɜɤɟ� ɢ� ɪɟɲɟɧɢɢ� ɷɤɨɥɨɝɢɱɟɫɤɢɯ� ɩɪɨɛɥɟɦ��
Ɇɧɨɝɢɟ� ɩɪɨɦɵɲɥɟɧɧɵɟ� ɩɪɟɞɩɪɢɹɬɢɹ� ɩɨɫɬɨɹɧɧɨ� ɢɡɭɱɚɸɬ� ɨɛɳɟɫɬɜɟɧɧɨɟ�
ɦɧɟɧɢɟ�� ɤɚɫɚɸɳɟɟɫɹ� ɞɟɹɬɟɥɶɧɨɫɬɢ� ɜɪɟɞɧɵɯ� ɩɪɨɢɡɜɨɞɫɬɜ�� ɩɟɪɟɪɚɛɨɬɤɢ� ɢ�
ɞɚɥɶɧɟɣɲɟɣ� ɭɬɢɥɢɡɚɰɢɢ� ɨɬɯɨɞɨɜ�� ɚ� ɬɚɤɠɟ� ɜɥɢɹɧɢɟ� ɷɬɢɯ� ɩɪɨɰɟɫɫɨɜ� ɧɚ�
ɤɚɱɟɫɬɜɨ�ɠɢɡɧɢ�ɨɛɵɱɧɵɯ�ɝɪɚɠɞɚɧ�� 

Ɂɚɱɚɫɬɭɸ� ɛɨɥɶɲɢɧɫɬɜɨ� ɚɤɬɢɜɧɨɣ� ɨɛɳɟɫɬɜɟɧɧɨɫɬɢ� ɨɬɧɨɫɢɬɫɹ� ɪɟɡɤɨ�
ɨɬɪɢɰɚɬɟɥɶɧɨ ɢɡ-ɡɚ� ɧɟɞɨɫɬɚɬɤɚ� ɢɧɮɨɪɦɚɰɢ ɤ� ɫɬɪɨɢɬɟɥɶɫɬɜɭ�� ɜ� ɱɚɫɬɧɨɫɬɢ��
ɡɚɜɨɞɨɜ� ɩɨ� ɩɟɪɟɪɚɛɨɬɤɟ� ɩɥɚɫɬɢɤɚ�� ɇɚɩɪɢɦɟɪ�� ɜ� Ɇɨɫɤɨɜɫɤɨɣ� ɨɛɥɚɫɬɢ�
ɩɥɚɧɢɪɭɟɬɫɹ�ɫɬɪɨɢɬɟɥɶɫɬɜɨ�ɡɚɜɨɞɚ�ɜ�ɉɨɞɦɨɫɤɨɜɶɟ�ɩɨ�ɩɟɪɟɪɚɛɨɬɤɟ�ɩɥɚɫɬɢɤɚ�
ɦɨɳɧɨɫɬɶɸ� ɞɨ� �� ���� ɬ� ɝɨɬɨɜɨɣ� ɩɪɨɞɭɤɰɢɢ� ɜ� ɝɨɞ�� ɋɭɳɟɫɬɜɭɟɬ�
ɞɨɝɨɜɨɪɟɧɧɨɫɬɶ� ɩɨ� ɞɚɧɧɨɦɭ� ɜɨɩɪɨɫɭ� ɦɟɠɞɭ� ɦɭɫɨɪɧɵɦ� ɨɩɟɪɚɬɨɪɨɦ� ɝ��
Ɇɨɫɤɜɵ�ɢ�Ɇɨɫɤɨɜɫɤɨɣ�ɨɛɥɚɫɬɢ�©ɗɤɨɥɚɣɧª�ɢ�ɤɨɦɩɚɧɢɟɣ�©ȼɬɨɪɩɥɚɫɬª� >�@��
ȿɳɺ�ɨɞɢɧ�ɩɪɢɦɟɪ��ɩɨ�ɢɧɮɨɪɦɚɰɢɢ�ɫɚɣɬɚ�ɪɚɣɨɧɚ�ɉɟɱɚɬɧɢɤɢ��ɜ�Ʉɭɪɶɹɧɨɜɟ�ɢ�
ɜ� ɇɟɤɪɚɫɨɜɤɟ� ɩɥɚɧɢɪɭɟɬɫɹ� ɫɬɪɨɢɬɟɥɶɫɬɜɨ� ɩɪɟɞɩɪɢɹɬɢɹ� ɩɨ� ɩɟɪɟɪɚɛɨɬɤɟ�
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ɨɫɚɞɤɚ�ɫɬɨɱɧɵɯ�ɜɨɞ [2]. ɗɬɨ�ɜɫɟɝɨ�ɥɢɲɶ�ɧɟɫɤɨɥɶɤɨ�ɩɪɢɦɟɪɨɜ�ɫɬɪɨɢɬɟɥɶɫɬɜɚ�
ɨɛɴɟɤɬɨɜ� ɩɨ� ɩɟɪɟɪɚɛɨɬɤɟ�� ɧɨ� ɚɥɝɨɪɢɬɦ� ɮɨɪɦɢɪɨɜɚɧɢɹ� ɨɛɳɟɫɬɜɟɧɧɨɝɨ�
ɦɧɟɧɢɹ� ɢ� ɩɚɧɢɱɟɫɤɢɯ� ɧɚɫɬɪɨɟɧɢɣ� ɩɪɚɤɬɢɱɟɫɤɢ� ɛɭɞɟɬ� ɨɞɢɧɚɤɨɜɵɦ� ɢ� ɜ�
ɨɬɧɨɲɟɧɢɢ�ɞɪɭɝɢɯ�ɩɪɟɞɩɪɢɹɬɢɣ�� ɤɨɬɨɪɵɟ� ɭɠɟ� ɜɜɟɞɟɧɵ� ɜ� ɷɤɫɩɥɭɚɬɚɰɢɸ�ɢ�
ɪɚɛɨɬɚɸɬ��ɚ�ɬɚɤɠɟ�ɜ�ɨɬɧɨɲɟɧɢɢ�ɬɟɯ��ɤɨɬɨɪɵɟ�ɬɨɥɶɤɨ�ɩɥɚɧɢɪɭɸɬ�ɩɨɫɬɪɨɢɬɶ��
ɗɬɨɬ� ɩɚɪɚɞɨɤɫ� ɨɛɳɟɫɬɜɟɧɧɨɝɨ� ɦɧɟɧɢɹ� ɨɬɧɨɫɢɬɟɥɶɧɨ� ɩɪɟɞɩɪɢɹɬɢɣ�
ɩɟɪɟɪɚɛɚɬɵɜɚɸɳɟɣ�ɩɪɨɦɵɲɥɟɧɧɨɫɬɢ�ɨɛɴɹɫɧɹɟɬɫɹ�ɫɥɟɞɭɸɳɢɦ�ɨɛɪɚɡɨɦ� 

1. ɧɚɫɟɥɟɧɢɟ� ɧɟ� ɢɧɮɨɪɦɢɪɭɟɬɫɹ� ɞɨɥɠɧɵɦ� ɨɛɪɚɡɨɦ� ɨ� ɛɟɡɨɩɚɫɧɨɣ�
ɪɚɛɨɬɟ�ɡɚɜɨɞɚ�ɢ�ɫɢɫɬɟɦɚɯ�ɨɱɢɫɬɤɢ�ɩɪɨɦɵɲɥɟɧɧɵɯ�ɨɬɯɨɞɨɜ� 

���ɧɚ�ɩɪɨɫɬɨɪɚɯ�ɂɧɬɟɪɧɟɬɚ�ɫɤɨɩɢɥɨɫɶ�ɦɧɨɝɨ�ɢɧɮɨɪɦɚɰɢɢ�ɨɛ�ɭɬɟɱɤɚɯ��
ɜɵɛɪɨɫɚɯ��ɦɢɧɢ-ɚɜɚɪɢɹɯ�ɧɚ�ɡɚɜɨɞɚɯ�ɩɟɪɟɪɚɛɨɬɤɢ��ɢ�ɡɚɱɚɫɬɭɸ�ɨɬɫɭɬɫɬɜɭɸɬ�
ɤɨɦɦɟɧɬɚɪɢɢ� ɫɩɟɰɢɚɥɢɫɬɨɜ� ɜ� ɞɚɧɧɨɣ� ɨɛɥɚɫɬɢ�� ɧɨ� ɟɫɬɶ� ɤɨɦɦɟɧɬɚɪɢɢ�
ɩɫɟɜɞɨɫɩɟɰɢɚɥɢɫɬɨɜ� 

��� ɚɤɬɢɜɧɚɹ� ɞɟɹɬɟɥɶɧɨɫɬɶ� ɷɤɨɥɨɝɨɜ�� ɤɨɬɨɪɵɟ� ɩɪɨɩɚɝɚɧɞɢɪɭɸɬ� ɫɜɨɺ 
ɜɢɞɟɧɢɟ�ɫɢɬɭɚɰɢɢ��ɷɤɨɥɨɝɢ�ɛɵɜɚɸɬ�ɩɪɚɜɵ�ɜ�ɩɪɨɝɧɨɡɢɪɨɜɚɧɢɢ�ɫɢɬɭɚɰɢɢ��ɧɨ�
ɫɭɳɟɫɬɜɭɸɬ�ɫɥɭɱɚɢ��ɤɨɝɞɚ�ɩɚɧɢɤɚ�ɢ�ɧɟɝɚɬɢɜ�ɫɨɡɞɚɟɬɫɹ�ɢɫɤɭɫɫɬɜɟɧɧɨ�� 

��� ɦɟɞɢɣɧɵɟ� ɥɢɱɧɨɫɬɢ� ɢ� ɨɛɳɟɫɬɜɟɧɧɵɟ� ɞɟɹɬɟɥɢ�� ɤɨɬɨɪɵɟ�
ɪɚɫɫɤɚɡɵɜɚɸɬ�ɧɚɫɟɥɟɧɢɸ�ɨ�ɧɟɨɛɯɨɞɢɦɨɫɬɢ�ɫɬɪɨɢɬɟɥɶɫɬɜɚ�ɩɪɟɞɩɪɢɹɬɢɣ�ɩɨ�
ɩɟɪɟɪɚɛɨɬɤɟ� ɦɭɫɨɪɚ�� ɧɟ� ɹɜɥɹɸɬɫɹ� ɚɜɬɨɪɢɬɟɬɧɵɦɢ� ɜ� ɫɮɟɪɟ� ɷɤɨɥɨɝɢɢ� ɢ� ɧɟ�
ɜɨɫɩɪɢɧɢɦɚɸɬɫɹ�� ɫɨɨɬɜɟɬɫɬɜɟɧɧɨ�� ɤɚɤ� ©ɥɢɞɟɪɵ� ɦɧɟɧɢɣª� ɰɟɥɟɜɨɣ�
ɚɭɞɢɬɨɪɢɟɣ� 

��� ɜ� ɡɧɚɱɢɬɟɥɶɧɨɣ� ɦɟɪɟ� ɚɝɪɟɫɫɢɜɧɚɹ� ɢɧɮɨɪɦɚɰɢɨɧɧɚɹ� ɩɨɥɢɬɢɤɚ�
ɩɪɟɞɩɪɢɹɬɢɣ� ɫɵɪɶɹ� ɜɬɨɪɢɱɧɨɣ� ɩɟɪɟɪɚɛɨɬɤɢ� ɩɪɢɜɨɞɢɬ� ɤ� ɫɩɟɤɭɥɹɰɢɢ�
ɨɛɳɟɫɬɜɟɧɧɵɦ� ɦɧɟɧɢɟɦ� ɢ� ɡɚɩɭɫɤɚɟɬ� ɪɚɡɥɢɱɧɨɝɨ� ɜɢɞɚ� ɷɤɨɥɨɝɢɱɟɫɤɢɟ�
ɮɥɟɲɦɨɛɵ� 

Ɉɞɧɢɦ� ɢɡ� ɜɚɪɢɚɧɬɨɜ� ɪɟɲɟɧɢɹ� ɫɥɨɠɢɜɲɟɣɫɹ� ɫɢɬɭɚɰɢɢ� ɜ�
ɮɨɪɦɢɪɨɜɚɧɢɢ� ɨɛɳɟɫɬɜɟɧɧɨɝɨ� ɦɧɟɧɢɹ� ɨɬɧɨɫɢɬɟɥɶɧɨ� ɡɚɜɨɞɨɜ� ɩɨ�
ɩɟɪɟɪɚɛɨɬɤɟ� ɹɜɥɹɟɬɫɹ� ɢɫɩɨɥɶɡɨɜɚɧɢɟ� ɩɪɟɫɫ-ɦɟɪɨɩɪɢɹɬɢɣ� ɤɚɤ�
ɢɧɮɨɪɦɚɰɢɨɧɧɵɯ� ɢɧɫɬɪɭɦɟɧɬɨɜ�� Ɍɪɚɞɢɰɢɨɧɧɨ� ɤ� ɩɪɟɫɫ-ɦɟɪɨɩɪɢɹɬɢɹɦ�
�ɦɟɞɢɚɦɟɪɨɩɪɢɹɬɢɹɦ�� ɩɪɢɧɹɬɨ� ɨɬɧɨɫɢɬɶ� ɜɚɪɢɚɧɬɵ� ɜɡɚɢɦɨɞɟɣɫɬɜɢɹ� ɫ�
ɩɪɟɫɫɨɣ� �ɫɪɟɞɫɬɜɚɦɢ� ɦɚɫɫɨɜɨɣ� ɢɧɮɨɪɦɚɰɢɢ��� ɤɚɫɚɸɳɢɟɫɹ� ɩɟɪɟɞɚɱɢ�
ɧɨɜɨɫɬɧɨɣ� ɢɧɮɨɪɦɚɰɢɢ� ɫ� ɭɱɺɬɨɦ� ɫɥɨɠɢɜɲɟɣɫɹ� ɫɢɬɭɚɰɢɢ� ɢ� ɨɮɢɰɢɚɥɶɧɨ�
ɨɩɪɟɞɟɥɟɧɧɨɝɨ�ɜɪɟɦɟɧɢ�ɪɟɚɝɢɪɨɜɚɧɢɹ�ɧɚ�ɧɟɺ�� 

Ʉɥɚɫɫɢɮɢɤɚɰɢɹ�ɨɫɧɨɜɧɵɯ�ɩɪɟɫɫ-ɦɟɪɨɩɪɢɹɬɢɣ� 
± ɛɪɢɮɢɧɝ� 
± ɩɪɟɫɫ-ɤɨɧɮɟɪɟɧɰɢɹ� 
± ɩɪɟɫɫ-ɬɭɪ� 
± ɩɪɟɫɫ-ɡɚɜɬɪɚɤ� 
± ɬɟɥɟɦɨɫɬ� 
± ɢɧɬɟɪɜɶɸ� 
± ©ɝɨɪɹɱɚɹª�ɥɢɧɢɹ�ɢ�ɞɪ� 
Ⱦɥɹ� ɢɧɮɨɪɦɢɪɨɜɚɧɢɹ� ɧɚɫɟɥɟɧɢɹ� ɨ� ɛɟɡɨɩɚɫɧɨɣ� ɪɚɛɨɬɟ�

ɩɟɪɟɪɚɛɚɬɵɜɚɸɳɢɯ� ɩɪɟɞɩɪɢɹɬɢɣ� ɪɟɤɨɦɟɧɞɭɟɬɫɹ� ɢɫɩɨɥɶɡɨɜɚɬɶ� ɫɟɪɢɸ�
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ɝɪɚɦɨɬɧɨ�ɩɪɨɞɭɦɚɧɧɵɯ�ɩɪɟɫɫ-ɬɭɪɨɜ��ɤɨɝɞɚ�ɠɭɪɧɚɥɢɫɬɵ�ɩɨɫɟɳɚɸɬ�ɡɚɜɨɞ�ɢ�
ɦɨɝɭɬ� ɭɜɢɞɟɬɶ�� ɚ�� ɫɨɨɬɜɟɬɫɬɜɟɧɧɨ�� ɨɪɝɚɧɢɡɨɜɚɬɶ� ɨɧɥɚɣɧ-ɬɪɚɧɫɥɹɰɢɸ�
ɩɪɨɰɟɫɫɚ� ɭɬɢɥɢɡɚɰɢɢ� ɜɪɟɞɧɵɯ� ɜɟɳɟɫɬɜ�� ɝɚɡɨɜ� ɢ� ɞɪɭɝɢɯ� ɩɪɨɞɭɤɬɨɜ�
ɩɟɪɟɪɚɛɨɬɤɢ�� ȼɚɠɧɨ�� ɱɬɨɛɵ ɜ� ɜɢɞɟɨɦɚɬɟɪɢɚɥɚɯ� ɢ� ɩɪɢ� ɨɧɥɚɣɧ� ɬɪɚɧɫɥɹɰɢɢ�
ɫɨɛɥɸɞɚɥɚɫɶ�ɬɟɯɧɢɤɚ�ɛɟɡɨɩɚɫɧɨɫɬɢ��ɤɚɤ�ɜ�ɨɬɧɨɲɟɧɢɢ�ɫɨɬɪɭɞɧɢɤɨɜ��ɬɚɤ�ɢ�ɜ�
ɨɬɧɨɲɟɧɢɢ�ɠɭɪɧɚɥɢɫɬɨɜ��ɢɧɨɝɞɚ�ɤɨɪɪɟɫɩɨɧɞɟɧɬɵ�ɧɟ�ɠɟɥɚɸɬ�ɨɞɟɜɚɬɶ�ɤɚɫɤɭ�
ɢɥɢ�ɡɚɳɢɬɧɵɣ�ɤɨɫɬɸɦ�� 

ɉɪɟɫɫ-ɬɭɪ� ɞɚɺɬ� ɜɨɡɦɨɠɧɨɫɬɶ� ɫɨɫɬɚɜɢɬɶ� ɫɜɨɺ� ɫɨɛɫɬɜɟɧɧɨɟ� ɦɧɟɧɢɟ�
ɨɬɧɨɫɢɬɟɥɶɧɨ� ɪɚɛɨɬɵ�ɨɱɢɫɬɢɬɟɥɶɧɵɯ� ɫɨɨɪɭɠɟɧɢɣ� ɡɚɜɨɞɚ�� ɧɟɫɦɨɬɪɹ� ɧɚ� ɬɨ��
ɱɬɨ� ɢɧɮɨɪɦɚɰɢɸ� ɪɚɡɦɟɳɚɟɬ� ɧɚ� ɫɚɣɬɟ�� ɜ� ɝɚɡɟɬɟ� ɢɥɢ� ɧɚ� ɢɧɨɦ�
ɢɧɮɨɪɦɚɰɢɨɧɧɨɦ�ɪɟɫɭɪɫɟ�ɠɭɪɧɚɥɢɫɬ��Ƚɪɚɠɞɚɧɢɧ�ɨɰɟɧɢɜɚɟɬ�ɪɚɛɨɬɭ�ɡɚɜɨɞɚ�
ɢɡɧɭɬɪɢ�ɢ�ɩɪɨɜɟɪɹɟɬ�ɞɨɫɬɨɜɟɪɧɨɫɬɶ�ɢɧɮɨɪɦɚɰɢɢ��ɫɨɩɨɫɬɚɜɥɹɹ�ɫ�ɮɚɤɬɚɦɢ�ɨ�
ɩɪɟɞɩɪɢɹɬɢɢ�� ɧɚɯɨɞɹɳɢɦɢɫɹ� ɜ� ɨɬɤɪɵɬɨɦ� ɞɨɫɬɭɩɟ�� ɀɭɪɧɚɥɢɫɬ� ɜɵɫɬɭɩɚɟɬ�
ɩɨɫɪɟɞɧɢɤɨɦ� ɜ� ɞɚɧɧɨɣ� ɫɢɬɭɚɰɢɢ�� ɩɨɷɬɨɦɭ� ɠɟɥɚɬɟɥɶɧɨ� ɨɱɟɧɶ� ɬɳɚɬɟɥɶɧɨ�
ɜɵɛɢɪɚɬɶ� ɠɭɪɧɚɥɢɫɬɨɜ� ɞɥɹ� ɩɨɞɝɨɬɨɜɤɢ� ɢɧɮɨɪɦɚɰɢɨɧɧɵɯ� ɜɢɞɟɨ- ɢ�
ɩɟɱɚɬɧɵɯ�ɦɚɬɟɪɢɚɥɨɜ�ɧɚ�ɷɤɨɥɨɝɢɱɟɫɤɭɸ�ɬɟɦɚɬɢɤɭ� 

ȼ�ɢɞɟɚɥɶɧɨɦ�ɜɚɪɢɚɧɬɟ�ɧɭɠɧɨ�ɩɪɢɝɥɚɲɚɬɶ�ɧɚ�ɩɪɟɫɫ-ɬɭɪ�ɠɭɪɧɚɥɢɫɬɨɜ��
ɩɢɲɭɳɢɯ� ɩɨ� ɷɤɨɥɨɝɢɱɟɫɤɨɣ� ɬɟɦɚɬɢɤɟ� ɢ� ɩɨɧɢɦɚɸɳɢɯ� ɩɪɨɢɡɜɨɞɫɬɜɟɧɧɵɣ�
ɩɪɨɰɟɫɫ�� ɱɬɨɛɵ� ɭ� ɝɪɚɠɞɚɧ� ɮɨɪɦɢɪɨɜɚɥɨɫɶ� ɦɧɟɧɢɟ� ɨɛ� ɢɫɬɨɱɧɢɤɟ� ɢ�
ɬɪɚɧɫɥɹɬɨɪɟ� ɢɧɮɨɪɦɚɰɢɢ� ɤɚɤ� ɞɨɫɬɨɜɟɪɧɨɦ� ɢ� ɚɜɬɨɪɢɬɟɬɧɨɦ� ɜ� ɞɚɧɧɵɯ�
ɜɨɩɪɨɫɚɯ� 

ȼ� ɷɤɨɥɨɝɢɱɟɫɤɨɦ� PR ɩɪɨɦɵɲɥɟɧɧɵɯ� ɩɪɟɞɩɪɢɹɬɢɣ� ɧɟɨɛɯɨɞɢɦɨ�
ɢɫɩɨɥɶɡɨɜɚɬɶ� ɪɚɡɥɢɱɧɵɟ� ɩɪɟɫɫ-ɦɟɪɨɩɪɢɹɬɢɹ� ɜ� ɡɚɜɢɫɢɦɨɫɬɢ� ɨɬ� ɫɢɬɭɚɰɢɢ��
ɩɪɢɜɥɟɤɚɬɶ� ɩɪɨɮɟɫɫɢɨɧɚɥɶɧɵɯ� ɠɭɪɧɚɥɢɫɬɨɜ�� ɢɡɭɱɚɬɶ� ɨɛɳɟɫɬɜɟɧɧɨɟ�
ɦɧɟɧɢɟ� ɢ� ɜɫɺ� ɷɬɨ� ɪɟɤɨɦɟɧɞɭɟɬɫɹ� ɞɟɥɚɬɶ� ɧɚ� ɩɨɫɬɨɹɧɧɨɣ� ɨɫɧɨɜɟ�� ɋɥɟɞɭɟɬ�
ɩɨɦɧɢɬɶ�� ɱɬɨ� ɫɨɰɢɚɥɶɧɚɹ� ɨɬɜɟɬɫɬɜɟɧɧɨɫɬɶ� ɜ� ɫɮɟɪɟ� ɷɤɨɥɨɝɢɢ� ɩɪɟɞɩɪɢɹɬɢɣ�
ɩɟɪɟɪɚɛɚɬɵɜɚɸɳɟɣ� ɩɪɨɦɵɲɥɟɧɧɨɫɬɢ� ɫɬɚɧɨɜɢɬɫɹ� ɮɥɚɝɦɚɧɨɦ� ɜ�
ɫɨɜɪɟɦɟɧɧɨɦ�ɫɨɰɢɚɥɶɧɨ-ɷɬɢɱɟɫɤɨɦ�ɦɚɪɤɟɬɢɧɝɟ�� 

 
Ʌɢɬɟɪɚɬɭɪɚ 

 
1. ȼ�ɉɨɞɦɨɫɤɨɜɶɟ�ɩɨɫɬɪɨɹɬ�ɤɪɭɩɧɟɣɲɢɣ�ɜ�Ɋɨɫɫɢɢ�ɡɚɜɨɞ�ɩɨ�ɩɟɪɟɪɚɛɨɬɤɟ�ɩɥɚɫɬɢɤɚ�

>ɗɥɟɤɬɪɨɧɧɵɣ� ɪɟɫɭɪɫ@�� Ɋɟɠɢɦ� ɞɨɫɬɭɩɚ� 
https://www.rbc.ru/business/07/09/2021/61361ebc9a7947335d832f15 �ɞɚɬɚ� ɨɛɪɚɳɟɧɢɹ��
20.10.2021). 

���ȼ�Ɇɨɫɤɜɟ�ɩɨɫɬɪɨɹɬ�ɞɜɚ�ɡɚɜɨɞɚ�ɞɥɹ�ɫɭɲɤɢ�ɢɥɚ�ɢɡ�ɨɱɢɫɬɢɬɟɥɶɧɵɯ�ɫɨɨɪɭɠɟɧɢɣ��
Ɇɨɫɤɜɢɱɢ� ɛɨɹɬɫɹ� ɧɨɜɵɯ� ɆɋɁ� >ɗɥɟɤɬɪɨɧɧɵɣ� ɪɟɫɭɪɫ@�� Ɋɟɠɢɦ� ɞɨɫɬɭɩɚ� 
https://federalcity.ru/index.php?newsid=10252 �ɞɚɬɚ�ɨɛɪɚɳɟɧɢɹ�������������� 

���Ʉɚɦɢɧɫɤɚɹ�Ɍ�Ʌ��Ʉɨɦɦɭɧɢɤɚɬɢɜɧɵɟ�ɬɪɟɧɞɵ�ɪɨɫɫɢɣɫɤɨɝɨ�ɷɤɨɥɨɝɢɱɟɫɤɨɝɨ�PR // 
Ɇɢɪ�ɪɭɫɫɤɨɝɨ�ɫɥɨɜɚ��������ʋ����ɋ����-36.  

  
 
 
 
 

https://www.rbc.ru/business/07/09/2021/61361ebc9a7947335d832f15
https://federalcity.ru/index.php?newsid=10252
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Ⱥ�ȼ��ɋɟɦɚɤɢɧɚ 
 

ɎȽȻɈɍ�ȼɈ�©ɍɞɦɭɪɬɫɤɢɣ�ɝɨɫɭɞɚɪɫɬɜɟɧɧɵɣ�ɭɧɢɜɟɪɫɢɬɟɬª��ɝ��ɂɠɟɜɫɤ 
 

ɂɇɌȿɊȺɄɌɂȼɇȺə�ɉɅȺɌɎɈɊɆȺ�©ɆȿȾɂɄɈ-ɗɄɈɅɈȽɂɑȿɋɄɂȿ�
ɍɋɅɈȼɂə�Ƚ�ɂɀȿȼɋɄȺ��ɄȺɄ�ɎȺɄɌɈɊ�ɈɉɌɂɆɂɁȺɐɂɂ�

ɆɈɇɂɌɈɊɂɇȽɈȼɈɃ�ɋȿɌɂª 
 

Ɇɧɨɝɨɥɟɬɧɢɟ� ɧɚɛɥɸɞɟɧɢɹ� ɤɚɮɟɞɪɵ� ɷɤɨɥɨɝɢɢ� ɢ� ɩɪɢɪɨɞɨɩɨɥɶɡɨɜɚɧɢɹ�
ɍɞɦɭɪɬɫɤɨɝɨ� ɝɨɫɭɞɚɪɫɬɜɟɧɧɨɝɨ� ɭɧɢɜɟɪɫɢɬɟɬɚ� ɡɚ� ɫɨɫɬɨɹɧɢɟɦ� ɨɤɪɭɠɚɸɳɟɣ� ɫɪɟɞɵ� ɝ��
ɂɠɟɜɫɤɚ� ɥɟɝɥɢ� ɜ� ɨɫɧɨɜɭ� ɤɚɪɬɨɝɪɚɮɢɱɟɫɤɨɝɨ� ɢ� ɬɟɤɫɬɨɜɨɝɨ� ɫɨɞɟɪɠɚɧɢɹ� Ɇɟɞɢɤɨ-
ɷɤɨɥɨɝɢɱɟɫɤɨɣ�ɩɥɚɬɮɨɪɦɵ�ɝ��ɂɠɟɜɫɤɚ��Ɉɧɚ�ɫɨɞɟɪɠɢɬ�ɤɨɦɩɥɟɤɫɧɵɣ��ɩɪɟɞɫɬɚɜɥɟɧɧɵɣ�ɜ�
ɮɨɪɦɚɬɟ� ɤɚɪɬɨɝɪɚɮɢɱɟɫɤɢɯ� ɦɚɬɟɪɢɚɥɨɜ�� ɚɧɚɥɢɡ� ɭɪɨɜɧɹ� ɯɢɦɢɱɟɫɤɨɝɨ� ɢ� ɮɢɡɢɱɟɫɤɨɝɨ�
ɡɚɝɪɹɡɧɟɧɢɹ� ɬɟɪɪɢɬɨɪɢɢ� ɝɨɪɨɞɚ�� ɜɥɢɹɧɢɟ� ɫɨɫɬɨɹɧɢɹ� ɨɤɪɭɠɚɸɳɟɣ� ɫɪɟɞɵ� ɧɚ� ɡɞɨɪɨɜɶɟ�
ɧɚɫɟɥɟɧɢɹ�� Ɇɟɞɢɤɨ-ɷɤɨɥɨɝɢɱɟɫɤɚɹ� ɩɥɚɬɮɨɪɦɚ� ɚɞɪɟɫɭɟɬɫɹ� ɩɪɚɤɬɢɱɟɫɤɢɦ� ɪɚɛɨɬɧɢɤɚɦ� ɜ�
ɨɛɥɚɫɬɢ� ɭɩɪɚɜɥɟɧɢɹ� ɩɪɢɪɨɞɨɩɨɥɶɡɨɜɚɧɢɟɦ�� ɷɤɨɥɨɝɢɱɟɫɤɨɝɨ� ɩɪɨɟɤɬɢɪɨɜɚɧɢɹ� ɢ�
ɷɤɫɩɟɪɬɢɡɵ�� ɩɪɚɤɬɢɱɟɫɤɨɣ� ɩɪɢɪɨɞɨɨɯɪɚɧɧɨɣ� ɞɟɹɬɟɥɶɧɨɫɬɢ� ɧɚ� ɭɪɨɜɧɟ� ɩɪɟɞɩɪɢɹɬɢɣ��
ɨɪɝɚɧɢɡɚɰɢɣ� ɢ� ɦɭɧɢɰɢɩɚɥɶɧɵɯ� ɨɛɪɚɡɨɜɚɧɢɣ�� ɩɥɚɧɢɪɨɜɚɧɢɹ� ɪɚɡɜɢɬɢɹ� ɝɨɪɨɞɫɤɨɣ�
ɫɢɫɬɟɦɵ� 

Ʉɥɸɱɟɜɵɟ� ɫɥɨɜɚ� ɢɧɬɟɪɚɤɬɢɜɧɚɹ� ɩɥɚɬɮɨɪɦɚ�� ɦɟɞɢɤɨ-ɷɤɨɥɨɝɢɱɟɫɤɢɟ� ɭɫɥɨɜɢɹ��
ɫɨɫɬɨɹɧɢɟ� ɩɪɢɪɨɞɧɵɯ� ɫɪɟɞ�� ɡɚɛɨɥɟɜɚɟɦɨɫɬɶ� ɧɚɫɟɥɟɧɢɹ�� ɤɨɦɮɨɪɬɧɨɫɬɶ� ɨɤɪɭɠɚɸɳɟɣ�
ɩɪɢɪɨɞɧɨɣ�ɫɪɟɞɵ� 

 
ȼɜɟɞɟɧɢɟ�� Ⱦɥɢɬɟɥɶɧɨɟ ɪɚɡɜɢɬɢɟ� ɝɨɪɨɞɚ� ɧɚ� ɨɫɧɨɜɟ� ɭɫɬɚɪɟɜɲɢɯ�

ɩɥɚɧɢɪɨɜɨɱɧɵɯ� ɪɟɲɟɧɢɣ�� ɜ� ɂɠɟɜɫɤɟ� ɩɪɨɦɵɲɥɟɧɧɵɟ� ɡɨɧɵ� ɱɚɫɬɨ�
ɩɟɪɟɫɟɤɚɸɬɫɹ�ɫ�ɠɢɥɵɦɢ��ɧɚ�ɮɨɧɟ�ɱɟɝɨ�ɨɛɪɚɡɨɜɚɥɢɫɶ�ɨɫɬɪɵɟ�ɷɤɨɥɨɝɢɱɟɫɤɢɟ�
ɩɪɨɛɥɟɦɵ��ɧɟɭɞɨɜɥɟɬɜɨɪɢɬɟɥɶɧɨɟ�ɫɨɫɬɨɹɧɢɟ�ɨɤɪɭɠɚɸɳɟɣ�ɫɪɟɞɵ��ȼ�ɫɜɹɡɢ�ɫ�
ɷɬɢɦ�� ɧɟɨɛɯɨɞɢɦɚ� ɪɚɡɪɚɛɨɬɤɚ� ɤɨɦɩɥɟɤɫɧɨɣ� ɫɢɫɬɟɦɵ� ɚɧɚɥɢɡɚ� ɢ� ɨɛɪɚɛɨɬɤɢ�
ɞɚɧɧɵɯ�� ɨɛɟɫɩɟɱɢɜɚɸɳɟɣ� ɪɟɲɟɧɢɟ� ɡɚɞɚɱ� ɩɨ� ɨɰɟɧɤɟ� ɚɧɬɪɨɩɨɝɟɧɧɨɣ�
ɧɚɝɪɭɡɤɢ� ɧɚ� ɫɨɫɬɨɹɧɢɟ� ɨɤɪɭɠɚɸɳɟɣ� ɫɪɟɞɵ�� ɯɢɦɢɱɟɫɤɨɣ� ɧɚɝɪɭɡɤɢ� ɧɚ�
ɫɨɫɬɨɹɧɢɟ� ɡɞɨɪɨɜɶɹ� ɧɚɫɟɥɟɧɢɹ�� Ⱦɥɹ� ɪɟɚɥɢɡɚɰɢɢ� ɷɬɢɯ� ɡɚɞɚɱ� ɬɪɟɛɭɟɬɫɹ�
ɫɨɡɞɚɧɢɟ� ɢɧɬɟɪɚɤɬɢɜɧɨɣ� ɦɟɞɢɤɨ-ɷɤɨɥɨɝɢɱɟɫɤɨɣ� ɩɥɚɬɮɨɪɦɵ�� ɫɨɞɟɪɠɚɳɟɝɨ�
ɢɧɮɨɪɦɚɰɢɸ� ɨɛ� ɢɫɬɨɱɧɢɤɚɯ� ɡɚɝɪɹɡɧɟɧɢɹ� ɨɤɪɭɠɚɸɳɟɣ� ɫɪɟɞɵ�� ɨ�
ɩɪɢɨɪɢɬɟɬɧɵɯ� ɡɚɝɪɹɡɧɢɬɟɥɹɯ� ɚɬɦɨɫɮɟɪɧɨɝɨ� ɜɨɡɞɭɯɚ�� ɜɧɨɫɹɳɢɯ�
ɧɚɢɛɨɥɶɲɢɣ� ɜɤɥɚɞ� ɢɫɬɨɱɧɢɤɚɯ� ɡɚɝɪɹɡɧɟɧɢɹ� ɢ� ɜɥɢɹɧɢɢ� ɢɯ� ɧɚ� ɡɞɨɪɨɜɶɟ�
ɧɚɫɟɥɟɧɢɹ�� Ɇɧɨɝɨɥɟɬɧɢɟ� ɧɚɛɥɸɞɟɧɢɹ� ɤɚɮɟɞɪɵ� ɷɤɨɥɨɝɢɢ� ɢ�
ɩɪɢɪɨɞɨɩɨɥɶɡɨɜɚɧɢɹ� ɍɞɦɭɪɬɫɤɨɝɨ� ɝɨɫɭɞɚɪɫɬɜɟɧɧɨɝɨ� ɭɧɢɜɟɪɫɢɬɟɬɚ ɡɚ�
ɫɨɫɬɨɹɧɢɟɦ� ɨɤɪɭɠɚɸɳɟɣ� ɫɪɟɞɵ� ɝ� ɂɠɟɜɫɤɚ�� ɤɨɦɩɥɟɤɫɧɵɣ� ɚɧɚɥɢɡ� ɭɪɨɜɧɹ�
ɯɢɦɢɱɟɫɤɨɝɨ� ɢ� ɮɢɡɢɱɟɫɤɨɝɨ� ɡɚɝɪɹɡɧɟɧɢɹ� ɬɟɪɪɢɬɨɪɢɢ� ɝɨɪɨɞɚ� >���@��
ɩɪɟɞɫɬɚɜɥɟɧɧɵɣ�ɜ�ɮɨɪɦɚɬɟ�ɤɚɪɬɨɝɪɚɮɢɱɟɫɤɢɯ�ɦɚɬɟɪɢɚɥɨɜ��ɥɟɝɥɢ�ɜ�ɨɫɧɨɜɭ�
ɤɚɪɬɨɝɪɚɮɢɱɟɫɤɨɝɨ� ɢ� ɬɟɤɫɬɨɜɨɝɨ� ɫɨɞɟɪɠɚɧɢɹ� Ɇɟɞɢɤɨ-ɷɤɨɥɨɝɢɱɟɫɤɨɝɨ�
ɚɬɥɚɫɚ� ɝ��ɂɠɟɜɫɤɚ� �KWWSV���VLWHV�JRRJOH�FRP�YLHZ�HFRORJLFKHVNL-atlas-izhevska) 
>�@��Ⱦɥɹ�ɷɮɮɟɤɬɢɜɧɨɝɨ�ɩɪɨɝɧɨɡɢɪɨɜɚɧɢɹ��ɨɩɟɪɚɬɢɜɧɨɝɨ�ɩɪɢɧɹɬɢɹ�ɷɤɨɥɨɝɨ-
ɝɪɚɞɨɫɬɪɨɢɬɟɥɶɧɵɯ�� ɚɪɯɢɬɟɤɬɭɪɧɨ-ɩɪɨɫɬɪɚɧɫɬɜɟɧɧɵɯ� ɢ� ɯɨɡɹɣɫɬɜɟɧɧɵɯ�
ɪɟɲɟɧɢɣ��ɚɧɚɥɢɡɚ�ɬɟɧɞɟɧɰɢɣ�ɢɡɦɟɧɟɧɢɹ�ɷɤɨɥɨɝɢɱɟɫɤɨɣ�ɫɢɬɭɚɰɢɢ�ɜ�ɝɨɪɨɞɟ��
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ɚ� ɬɚɤɠɟ� ɞɥɹ� ɨɛɟɫɩɟɱɟɧɢɹ� ɫɜɹɡɢ� ɩɥɚɧɢɪɨɜɨɱɧɵɯ� ɪɟɲɟɧɢɣ� ɫ�
ɬɟɪɪɢɬɨɪɢɚɥɶɧɵɦɢ ɢ� ɪɟɫɭɪɫɧɵɦɢ� ɜɨɡɦɨɠɧɨɫɬɹɦɢ�� ɦɨɠɟɬ� ɫɬɚɬɶ� ɨɞɧɢɦ� ɢɡ�
ɧɚɢɛɨɥɟɟ� ɷɮɮɟɤɬɢɜɧɵɯ� ɫɩɨɫɨɛɨɜ� ɩɪɨɫɜɟɳɟɧɢɹ� ɧɚɫɟɥɟɧɢɹ� ɜ� ɫɜɹɡɢ� ɫ�
ɨɛɳɟɞɨɫɬɭɩɧɨɫɬɶɸ� ɢ� ɧɚɝɥɹɞɧɨɫɬɶɸ� ɧɟɨɛɯɨɞɢɦɨ� ɮɨɪɦɢɪɨɜɚɧɢɟ�
ɢɧɬɟɪɚɤɬɢɜɧɨɣ�ɩɥɚɬɮɨɪɦɵ��ɨɬɪɚɠɚɸɳɟɣ�ɦɟɞɢɤɨ-ɷɤɨɥɨɝɢɱɟɫɤɢɟ�ɭɫɥɨɜɢɹ�ɧɚ�
ɬɟɪɪɢɬɨɪɢɢ�ɝ� ɂɠɟɜɫɤɚ�� 

ɐɟɥɶ� ɢɫɫɥɟɞɨɜɚɧɢɹ�� ɋɨɡɞɚɧɢɟ� ɢ� ɜɧɟɞɪɟɧɢɹ� ɢɧɬɟɪɚɤɬɢɜɧɨɣ�
ɩɥɚɬɮɨɪɦɵ� ©Ɇɟɞɢɤɨ-ɷɤɨɥɨɝɢɱɟɫɤɢɟ� ɭɫɥɨɜɢɹ� ɝ�� ɂɠɟɜɫɤɚª�� ɤɚɤ� ɪɟɡɭɥɶɬɚɬɚ�
ɜɡɚɢɦɨɞɟɣɫɬɜɢɹ� ɜɵɫɲɟɣ� ɧɚɭɱɧɨɣ� ɲɤɨɥɵ�� ɝɨɫɭɞɚɪɫɬɜɟɧɧɵɯ� ɫɬɪɭɤɬɭɪ� ɢ�
ɩɪɟɞɫɬɚɜɢɬɟɥɟɣ�ɨɛɳɟɫɬɜɟɧɧɨɫɬɢ��ɫ�ɩɪɢɦɟɧɟɧɢɟɦ�ɦɟɬɨɞɨɜ�ɤɨɥɢɱɟɫɬɜɟɧɧɨɝɨ�
ɚɧɚɥɢɡɚ�� ɦɚɬɟɦɚɬɢɱɟɫɤɨɝɨ� ɦɨɞɟɥɢɪɨɜɚɧɢɹ�� Ƚɂɋ-ɬɟɯɧɨɥɨɝɢɣ�� ɜɟɛ-
ɪɚɡɪɚɛɨɬɤɢ� ɢ� ɚɧɚɥɢɡɚ�� Ⱦɚɧɧɨɟ� ɢɫɫɥɟɞɨɜɚɧɢɟ� ɜɵɩɨɥɧɹɟɬɫɹ� ɩɪɢ� ɩɨɞɞɟɪɠɤɟ�
ɝɪɚɧɬɚ� ɎȽȻɈɍ� ȼɈ� ©ɍɞȽɍª� ©ɇɚɭɱɧɵɣ� ɩɨɬɟɧɰɢɚɥ-����ª� �ɧɨɦɟɪ� ɡɚɹɜɤɢ�
2021-05-�����ɋɨɡɞɚɧɢɟ�ɬɚɤɨɝɨ�ɩɪɨɞɭɤɬɚ�ɛɭɞɟɬ�ɫɩɨɫɨɛɫɬɜɨɜɚɬɶ ɩɨɜɵɲɟɧɢɸ�
ɷɤɨɥɨɝɢɱɟɫɤɨɣ� ɢɧɮɨɪɦɢɪɨɜɚɧɧɨɫɬɢ� ɢ� ɰɢɮɪɨɜɨɣ� ɡɪɟɥɨɫɬɢ� ɧɚɫɟɥɟɧɢɹ� ɢ�
ɚɞɦɢɧɢɫɬɪɚɬɢɜɧɨ-ɭɩɪɚɜɥɟɧɱɟɫɤɨɝɨ�ɚɩɩɚɪɚɬɚ� 

Ⱦɥɹ� ɪɟɚɥɢɡɚɰɢɢ� ɩɨɫɬɚɜɥɟɧɧɨɣ� ɰɟɥɢ� ɛɵɥɢ ɫɮɨɪɦɭɥɢɪɨɜɚɧɵ�
ɫɥɟɞɭɸɳɢɟ�ɡɚɞɚɱɢ�� 

1. Ɋɚɡɦɟɳɟɧɢɟ� ɪɚɛɨɱɟɝɨ� ɜɚɪɢɚɧɬɚ� ɢɧɬɟɪɚɤɬɢɜɧɨɣ� ɩɥɚɬɮɨɪɦɵ� ɫ�
ɤɚɪɬɨɝɪɚɮɢɱɟɫɤɢɦ� ɦɚɬɟɪɢɚɥɨɦ� ɨ� ɫɨɫɬɨɹɧɢɢ� ɨɤɪɭɠɚɸɳɟɣ� ɩɪɢɪɨɞɧɨɣ�
ɫɪɟɞɵ�� ɜɥɢɹɧɢɢ� ɧɚ� ɡɞɨɪɨɜɶɟ� ɧɚɫɟɥɟɧɢɹ� ɢ� ɭɪɨɜɧɟ� ɡɚɛɨɥɟɜɚɟɦɨɫɬɢ� ɧɚ�
ɬɟɪɪɢɬɨɪɢɢ�ɝ��ɂɠɟɜɫɤɚ�ɧɚ�ɩɥɚɬɮɨɪɦɟ�JLWKXE. 

2. ɇɚɫɵɳɟɧɢɟ� ɢɧɮɨɪɦɚɰɢɨɧɧɨɝɨ� ɩɪɨɫɬɪɚɧɫɬɜɚ� ɢɧɬɟɪɚɤɬɢɜɧɨɣ�
ɩɥɚɬɮɨɪɦɵ� ɩɨɹɫɧɢɬɟɥɶɧɵɦɢ� ɝɪɚɮɢɱɟɫɤɢɦɢ�� ɬɟɤɫɬɨɜɵɦɢ� ɢ�
ɜɢɞɟɨɦɚɬɟɪɢɚɥɚɦɢ� 

3. ɋɨɡɞɚɧɢɟ�ɚɜɬɨɦɚɬɢɱɟɫɤɨɝɨ�ɪɟɫɭɪɫɚ�ɞɥɹ�ɞɜɭɯɫɬɨɪɨɧɧɟɣ�ɫɜɹɡɢ�ɩɨ�
ɜɨɩɪɨɫɚɦ�ɫɨɫɬɨɹɧɢɹ�ɨɤɪɭɠɚɸɳɟɣ�ɩɪɢɪɨɞɧɨɣ�ɫɪɟɞɵ� 

Ɇɟɞɢɤɨ-ɷɤɨɥɨɝɢɱɟɫɤɚɹ� ɩɥɚɬɮɨɪɦɚ� ɚɞɪɟɫɭɟɬɫɹ� ɩɪɚɤɬɢɱɟɫɤɢɦ�
ɪɚɛɨɬɧɢɤɚɦ� ɜ� ɨɛɥɚɫɬɢ� ɭɩɪɚɜɥɟɧɢɹ� ɩɪɢɪɨɞɨɩɨɥɶɡɨɜɚɧɢɟɦ�� ɷɤɨɥɨɝɢɱɟɫɤɨɝɨ�
ɩɪɨɟɤɬɢɪɨɜɚɧɢɹ� ɢ� ɷɤɫɩɟɪɬɢɡɵ�� ɩɪɚɤɬɢɱɟɫɤɨɣ� ɩɪɢɪɨɞɨɨɯɪɚɧɧɨɣ�
ɞɟɹɬɟɥɶɧɨɫɬɢ� ɧɚ� ɭɪɨɜɧɟ� ɩɪɟɞɩɪɢɹɬɢɣ�� ɨɪɝɚɧɢɡɚɰɢɣ� ɢ� ɦɭɧɢɰɢɩɚɥɶɧɵɯ�
ɨɛɪɚɡɨɜɚɧɢɣ�� ɉɨɬɟɧɰɢɚɥɶɧɵɦɢ� ɩɚɪɬɧɟɪɚɦɢ� ɜ� ɩɪɨɞɜɢɠɟɧɢɢ� ɩɥɚɬɮɨɪɦɵ�
ɪɚɫɫɦɚɬɪɢɜɚɸɬɫɹ�� Ⱥɞɦɢɧɢɫɬɪɚɰɢɹ� ɝ�� ɂɠɟɜɫɤɚ�� Ɇɢɧɢɫɬɟɪɫɬɜɨ� ɩɪɢɪɨɞɧɵɯ�
ɪɟɫɭɪɫɨɜ�� Ɏɟɞɟɪɚɥɶɧɚɹ� ɫɥɭɠɛɚ� ɩɨ� ɝɢɞɪɨɦɟɬɟɨɪɨɥɨɝɢɢ� ɢ� ɦɨɧɢɬɨɪɢɧɝɭ�
ɨɤɪɭɠɚɸɳɟɣ� ɫɪɟɞɵ�� ɤɨɦɦɟɪɱɟɫɤɢɟ� ɨɪɝɚɧɢɡɚɰɢɢ� �ɩɨɤɭɩɚɬɟɥɢ� ɤɨɧɟɱɧɨɝɨ�
ɝɨɬɨɜɨɝɨ�ɩɪɨɞɭɤɬɚ� 

Ɇɟɬɨɞɢɤɚ� ɩɪɨɜɟɞɟɧɢɹ� ɢɫɫɥɟɞɨɜɚɧɢɹ� ȼɫɟ� ɜɚɪɢɚɧɬɵ� ɤɚɪɬ�
ɫɨɡɞɚɜɚɥɢɫɶ� ɧɚ� ɨɞɧɨɣ� ɤɚɪɬɨɝɪɚɮɢɱɟɫɤɨɣ� ɨɫɧɨɜɟ�� ɜɤɥɸɱɟɧɧɨɣ� ɜ�
ɝɟɨɝɪɚɮɢɱɟɫɤɭɸ�ɢɧɮɨɪɦɚɰɢɨɧɧɭɸ�ɫɢɫɬɟɦɭ�4*,6�'HVNWRS�ɜɟɪɫɢɢ���������ɋ�
ɩɨɦɨɳɶɸ�ɦɨɞɭɥɹ�qgis2web ɷɬɨɣ�ɩɪɨɝɪɚɦɦɵ�ɞɚɧɧɵɟ�ɜɵɝɪɭɠɚɥɢɫɶ�ɜ�ɮɨɪɦɚɬ�
HTML�� ɱɬɨ� ɩɨɡɜɨɥɢɥɨ� ɪɚɡɦɟɫɬɢɬɶ� ɢɯ� ɜ� ɨɛɳɟɦ� ɞɨɫɬɭɩɟ� ɜ� ɫɟɬɢ� Internet. 
ɂɧɬɟɪɚɤɬɢɜɧɚɹ� ɩɥɚɬɮɨɪɦɚ� ɹɜɥɹɟɬɫɹ� ɫɨɜɨɤɭɩɧɨɫɬɶɸ� HTML ɫɬɪɚɧɢɰ��
Ɂɧɚɱɢɬɟɥɶɧɚɹ� ɱɚɫɬɶ� ɫɬɪɚɧɢɰ� ɫɨɞɟɪɠɚɬ� ɬɨɥɶɤɨ� ɤɚɪɬɨɝɪɚɮɢɱɟɫɤɢɟ�
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ɦɚɬɟɪɢɚɥɵ��ɧɨ�ɧɟɤɨɬɨɪɵɟ�ɫɬɪɚɧɢɰɵ�ɦɨɝɭɬ�ɫɨɞɟɪɠɚɬɶ�ɩɨɹɫɧɢɬɟɥɶɧɵɣ�ɬɟɤɫɬ��
ɢɧɮɨɪɦɚɰɢɸ� ɜ� ɬɚɛɥɢɱɧɨɦ� ɜɢɞɟ�� ɩɨɹɫɧɢɬɟɥɶɧɵɟ� ɢɡɨɛɪɚɠɟɧɢɹ�� ɬɚɤɢɟ� ɤɚɤ�
ɤɚɪɬɢɧɤɢ��ɝɪɚɮɢɤɢ�ɢ�ɞɢɚɝɪɚɦɦɵ� 

Ʉɚɪɬɵ� ɫɨɫɬɨɹɧɢɹ� ɨɤɪɭɠɚɸɳɟɣ� ɩɪɢɪɨɞɧɨɣ� ɫɪɟɞɵ�� ɭɪɨɜɧɹ�
ɡɚɛɨɥɟɜɚɟɦɨɫɬɢ� ɢ� ɷɤɨɥɨɝɢɱɟɫɤɨɝɨ� ɪɢɫɤɚ�� ɯɚɪɚɤɬɟɪɢɡɭɸɳɢɟ� ɪɚɡɧɵɟ�
ɜɪɟɦɟɧɧɵɟ�ɩɟɪɢɨɞɵ�ɛɵɥɢ�ɩɪɢɜɟɞɟɧɵ�ɤ�ɟɞɢɧɨɣ�ɤɚɪɬɨɝɪɚɮɢɱɟɫɤɨɣ�ɨɫɧɨɜɟ�ɢ�
ɟɞɢɧɨɦɭ� ɨɮɨɪɦɥɟɧɢɸ� ɩɪɢ� ɩɨɦɨɳɢ� ɦɧɨɝɨɮɭɧɤɰɢɨɧɚɥɶɧɨɝɨ� ɝɪɚɮɢɱɟɫɤɨɝɨ�
ɪɟɞɚɤɬɨɪɚ�$GREH�3KRWRVKRS�ɜɟɪɫɢɢ������ɝɨɞɚ��������������Ɉɮɨɪɦɥɟɧɢɟ�ɤɚɪɬ�
ɜɵɩɨɥɧɟɧɨ�ɜ�ɟɞɢɧɨɣ�ɰɜɟɬɨɜɨɣ�ɝɚɦɦɟ�ɞɥɹ�ɭɞɨɛɫɬɜɚ�ɜɨɫɩɪɢɹɬɢɹ�ɢ�ɩɨɧɢɦɚɧɢɹ�
ɢɧɮɨɪɦɚɰɢɢ�� 

ȼ� ɫɬɪɭɤɬɭɪɟ� ɚɬɥɚɫɚ�� ɛɵɥɢ� ɜɵɞɟɥɟɧɵ� ɫɥɟɞɭɸɳɢɟ� ɬɟɦɚɬɢɱɟɫɤɢɟ�
ɩɨɞɪɚɡɞɟɥɵ� �ɫɨɤɪɚɳɟɧɢɹ� ɜɢɡɭɚɥɢɡɢɪɭɟɦɵɯ� ɡɚɝɨɥɨɜɤɨɜ� ɨɛɭɫɥɨɜɥɟɧɵ�
ɨɩɬɢɦɢɡɚɰɢɟɣ�ɩɪɨɰɟɫɫɚ�ɜɨɫɩɪɢɹɬɢɹ�ɷɤɪɚɧɧɨɝɨ�ɩɪɨɫɬɪɚɧɫɬɜɚ�� 

��� ɫɨɫɬɨɹɧɢɟ� ɚɬɦɨɫɮɟɪɧɨɝɨ� ɜɨɡɞɭɯɚ� �ɜ� ɨɩɢɫɚɧɢɢ� ɫɨɤɪɚɳɟɧɧɨɟ� ɞɨ�
©ɚɬɦɨɫɮɟɪɧɵɣ�ɜɨɡɞɭɯª�� 

��� ɫɨɫɬɨɹɧɢɟ ɜɨɞɧɨɣ� ɫɪɟɞɵ� �ɜ� ɨɩɢɫɚɧɢɢ� ɫɨɤɪɚɳɟɧɧɨɟ� ɞɨ� ©ɜɨɞɧɚɹ�
ɫɪɟɞɚª�� 

��� ɫɨɫɬɨɹɧɢɟ� ɞɟɩɨɧɢɪɭɸɳɢɯ� ɫɪɟɞ� �ɜ� ɨɩɢɫɚɧɢɢ� ɫɨɤɪɚɳɟɧɧɨɟ� ɞɨ�
©ɞɟɩɨɧɢɪɭɸɳɢɟ�ɫɪɟɞɵª�� 

��� ɡɚɛɨɥɟɜɚɟɦɨɫɬɶ� ɞɟɬɫɤɨɝɨ� ɧɚɫɟɥɟɧɢɹ� �ɜ� ɨɩɢɫɚɧɢɢ� ɫɨɤɪɚɳɟɧɧɨɟ� ɞɨ�
©ɞɟɬɫɤɚɹ�ɡɚɛɨɥɟɜɚɟɦɨɫɬɶª�� 

��� ɫɨɫɬɨɹɧɢɟ� ɪɚɫɬɢɬɟɥɶɧɨɝɨ ɩɨɤɪɨɜɚ� �ɜ� ɨɩɢɫɚɧɢɢ� ɫɨɤɪɚɳɟɧɧɨɟ� ɞɨ�
©ɪɚɫɬɢɬɟɥɶɧɵɣ�ɩɨɤɪɨɜª�� 

��� ɷɤɨɥɨɝɢɱɟɫɤɢɣ� ɪɢɫɤ� ɡɞɨɪɨɜɶɸ� ɞɟɬɫɤɨɝɨ� ɧɚɫɟɥɟɧɢɹ� �ɜ� ɨɩɢɫɚɧɢɢ�
ɫɨɤɪɚɳɟɧɧɨɟ�ɞɨ�©ɪɢɫɤ�ɞɟɬɫɤɨɦɭ�ɡɞɨɪɨɜɶɸª�� 

���ɷɤɨɥɨɝɢɱɟɫɤɚɹ�ɨɛɫɬɚɧɨɜɤɚ�ɜ�ɝɨɪɨɞɟ�ɂɠɟɜɫɤɟ� 
ȼ� ɪɚɦɤɚɯ� ɪɚɛɨɱɟɣ� ɜɟɪɫɢɢ� ɢɧɬɟɪɚɤɬɢɜɧɨɣ� ɩɥɚɬɮɨɪɦɵ� ©Ɇɟɞɢɤɨ-

ɷɤɨɥɨɝɢɱɟɫɤɢɟ�ɭɫɥɨɜɢɹ� ɝ��ɂɠɟɜɫɤɚª�� ɞɥɹ�ɪɚɡɦɟɳɟɧɢɹ�ɩɨɥɭɱɟɧɧɵɯ�HTML-
ɞɨɤɭɦɟɧɬɨɜ� ɛɵɥ� ɜɵɛɪɚɧ� ɜɟɛ-ɫɟɪɜɢɫ� Ƚɢɬɯɚɛ� �*LWKXE��� Ɍɚɤɨɣ� ɜɵɛɨɪ�
ɨɛɭɫɥɨɜɥɟɧ� ɜɨɡɦɨɠɧɨɫɬɶɸ�ɛɟɫɩɥɚɬɧɨɝɨ� ɫɨɡɞɚɧɢɹ� ɩɪɨɟɤɬɨɜ�� ɪɚɡɦɟɳɟɧɢɹ� ɜ�
ɧɢɯ� ɪɚɡɥɢɱɧɵɯ� ɦɟɞɢɚɮɚɣɥɨɜ�� ɧɚɥɢɱɢɟɦ� ɞɨɫɬɭɩɚ� ɤ� ɫɨɜɦɟɫɬɧɨɦɭ�
ɪɟɞɚɤɬɢɪɨɜɚɧɢɸ�� ȼ� ɞɚɥɶɧɟɣɲɟɦ� ɩɥɚɧɢɪɭɟɬɫɹ� ɪɚɡɦɟɫɬɢɬɶ� ɢɧɬɟɪɚɤɬɢɜɧɭɸ�
ɩɥɚɬɮɨɪɦɭ�ɧɚ�ɫɟɪɜɟɪɟ�ɎȽȻɈɍ�ȼɈ�©ɍɞȽɍª�udsu.ru  

Ɋɟɡɭɥɶɬɚɬɵ� ɢ� ɢɯ� ɨɛɫɭɠɞɟɧɢɟ� ɇɚ� ɞɚɧɧɵɣ� ɦɨɦɟɧɬ� ɢɧɬɟɪɚɤɬɢɜɧɚɹ�
ɩɥɚɬɮɨɪɦɚ� ©Ɇɟɞɢɤɨ-ɷɤɨɥɨɝɢɱɟɫɤɢɟ� ɭɫɥɨɜɢɹ� ɝ�� ɂɠɟɜɫɤɚª�
https://marikirn.github.io/izh-ecomed-atlas/index.html ɫɨɡɞɚɧɚ�� ɇɟɨɛɯɨɞɢɦɨ�
ɨɬɦɟɬɶ�� ɱɬɨ� ɞɚɧɧɵɣ� ɪɟɫɭɪɫ� ɧɟ� ɫɬɚɬɢɱɟɧ� ɢ� ɩɪɟɞɩɨɥɚɝɚɟɬ� ɧɚɫɵɳɟɧɢɟ�
ɢɧɮɨɪɦɚɰɢɨɧɧɨɝɨ� ɩɪɨɫɬɪɚɧɫɬɜɚ� ɩɥɚɬɮɨɪɦɵ� ɧɨɜɵɦ� ɤɚɪɬɨɝɪɚɮɢɱɟɫɤɢɦ��
ɝɪɚɮɢɱɟɫɤɢɦ��ɬɟɤɫɬɨɜɵɦ�ɢ�ɜɢɞɟɨ�ɦɚɬɟɪɢɚɥɨɦ�� 

Ɏɭɧɤɰɢɨɧɢɪɭɸɳɚɹ� ɜ� ɪɟɠɢɦɟ� ɞɜɭɯɫɬɨɪɨɧɧɟɣ� ɫɜɹɡɢ� ɢɧɬɟɪɚɤɬɢɜɧɚɹ�
ɩɥɚɬɮɨɪɦɚ� ©Ɇɟɞɢɤɨ-ɷɤɨɥɨɝɢɱɟɫɤɢɟ� ɭɫɥɨɜɢɹ� ɝ�� ɂɠɟɜɫɤɚª� ɫɩɨɫɨɛɫɬɜɭɟɬ�
ɮɨɪɦɢɪɨɜɚɧɢɸ� ɰɢɮɪɨɜɨɣ� ɡɪɟɥɨɫɬɢ� ɷɤɨɢɧɮɨɪɦɚɰɢɨɧɧɨɝɨ� ɩɪɨɫɬɪɚɧɫɬɜɚ�
ɝ� ɂɠɟɜɫɤɚ�� Ɇɚɬɟɪɢɚɥɵ� ɢɧɬɟɪɚɤɬɢɜɧɨɣ� ɩɥɚɬɮɨɪɦɵ� ɫɨɡɞɚɸɬ� ɜɨɡɦɨɠɧɨɫɬɢ�

https://marikirn.github.io/izh-ecomed-atlas/index.html
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ɩɪɨɝɧɨɡɢɪɨɜɚɧɢɹ� ɢ� ɩɪɟɞɨɬɜɪɚɳɟɧɢɹ� ɪɟɚɥɢɡɚɰɢɢ� ɦɟɞɢɤɨ-ɷɤɨɥɨɝɢɱɟɫɤɢɯ�
ɪɢɫɤɨɜ�� Ɋɚɫɲɢɪɟɧɢɟ� ɷɤɨɢɧɮɨɪɦɚɰɢɨɧɧɨɝɨ� ɩɪɨɫɬɪɚɧɫɬɜɚ� ɫɭɡɢɬ�
ɜɨɡɦɨɠɧɨɫɬɢ� ɩɪɢɦɟɧɟɧɢɹ� ɨɤɨɥɨɷɤɨɥɨɝɢɱɟɫɤɨɝɨ� �©ɡɟɥɟɧɨɝɨª�� ɩɢɚɪɚ� ɩɪɢ�
ɤɨɧɮɥɢɤɬɧɵɯ�ɫɢɬɭɚɰɢɹɯ�ɜ�ɩɪɢɪɨɞɨɩɨɥɶɡɨɜɚɧɢɢ� 

Ɉɩɢɪɚɹɫɶ�ɧɚ�ɤɚɪɬɨɝɪɚɮɢɱɟɫɤɢɣ�ɦɚɬɟɪɢɚɥ�ɢɧɬɟɪɚɤɬɢɜɧɨɣ�ɩɥɚɬɮɨɪɦɵ��
ɦɨɠɧɨ� ɨɬɦɟɬɶ�� ɱɬɨ� ɫɪɚɜɧɢɜɚɹ� ɦɢɤɪɨɪɚɣɨɧɵ� ɝ�� ɂɠɟɜɫɤɚ� ɩɨ� ɭɪɨɜɧɸ�
ɷɤɨɥɨɝɢɱɟɫɤɨɝɨ� ɛɥɚɝɨɩɨɥɭɱɢɹ� �ɪɚɫɫɱɢɬɚɧɧɨɦ� ɫ� ɩɪɢɦɟɧɟɧɢɟɦ� ɭɩɪɨɳɟɧɧɨɣ�
ɦɟɬɨɞɢɤɢ� ɢɧɬɟɝɪɚɥɶɧɨɣ� ɨɰɟɧɤɢ� ɤɨɦɮɨɪɬɧɨɫɬɢ� ɫɪɟɞɵ�� ɨɫɧɨɜɚɧɧɚɹ� ɧɚ�
ɜɵɹɜɥɟɧɢɢ� ɫɜɹɡɢ� ɦɟɠɞɭ� ɭɪɨɜɧɟɦ� ɡɚɛɨɥɟɜɚɟɦɨɫɬɢ� ɞɟɬɫɤɨɝɨ� ɧɚɫɟɥɟɧɢɹ� ɢ�
ɨɬɞɟɥɶɧɵɦɢ� ɩɨɤɚɡɚɬɟɥɹɦɢ� ɫɨɫɬɨɹɧɢɹ� ɨɤɪɭɠɚɸɳɟɣ� ɫɪɟɞɵ��� ɫɥɟɞɭɟɬ�
ɨɬɦɟɬɢɬɶ�� ɱɬɨ� �� �� ɢɡ� ɜɵɞɟɥɟɧɧɵɯ� ɬɟɪɪɢɬɨɪɢɚɥɶɧɵɯ� ɟɞɢɧɢɰ�
ɯɚɪɚɤɬɟɪɢɡɭɸɬɫɹ� ɭɞɨɜɥɟɬɜɨɪɢɬɟɥɶɧɨɣ� ɦɟɞɢɤɨ-ɷɤɨɥɨɝɢɱɟɫɤɨɣ� ɫɢɬɭɚɰɢɟɣ��
ɇɚ� ɞɨɥɸ� ɦɢɤɪɨɪɚɣɨɧɨɜ� ɫ� ɧɚɩɪɹɠɟɧɧɨɣ� ɦɟɞɢɤɨ-ɷɤɨɥɨɝɢɱɟɫɤɨɣ� ɫɢɬɭɚɰɢɟɣ�
ɩɪɢɯɨɞɢɬɫɹ� �� �� ɬɟɪɪɢɬɨɪɢɢ� ɝɨɪɨɞɚ�� Ʉɨɦɮɨɪɬɧɚɹ� ɦɟɞɢɤɨ-ɷɤɨɥɨɝɢɱɟɫɤɚɹ�
ɫɢɬɭɚɰɢɹ� ɨɬɦɟɱɚɟɬɫɹ� ɧɚ� ɞɚɧɧɵɣ� ɦɨɦɟɧɬ� ɜ� ���� ɦɢɤɪɨɪɚɣɨɧɚɯ�� ɍɱɢɬɵɜɚɹ�
ɪɟɡɭɥɶɬɚɬɵ�� ɩɨɥɭɱɟɧɧɵɟ� ɜ� ɯɨɞɟ� ɢɫɫɥɟɞɨɜɚɧɢɹ�� ɩɪɟɞɫɬɚɜɥɟɧɧɵɟ� ɜ�
ɤɚɪɬɨɝɪɚɮɢɱɟɫɤɨɦ� ɜɢɞɟ� ɧɚ� ɩɥɚɬɮɨɪɦɟ� ©Ɇɟɞɢɤɨ-ɷɤɨɥɨɝɢɱɟɫɤɢɟ� ɭɫɥɨɜɢɹ�
ɝ� ɂɠɟɜɫɤɚª� ɢ� ɞɨɫɬɭɩɧɵɟ� ɲɢɪɨɤɨɦɭ� ɤɪɭɝɭ� ɩɨɥɶɡɨɜɚɬɟɥɟɣ�� ɩɨɹɜɥɹɟɬɫɹ�
ɜɨɡɦɨɠɧɨɫɬɶ�ɫɮɨɪɦɢɪɨɜɚɬɶ�ɪɟɤɨɦɟɧɞɚɰɢɢ�ɩɨ�ɚɞɚɩɬɚɰɢɢ�ɫɟɬɢ�ɦɨɧɢɬɨɪɢɧɝɚ�
ɫɨɫɬɨɹɧɢɹ�ɨɤɪɭɠɚɸɳɟɣ�ɫɪɟɞɵ�ɫ�ɰɟɥɶɸ�ɪɚɡɦɟɳɟɧɢɹ�ɦɨɧɢɬɨɪɢɧɝɨɜɵɯ�ɬɨɱɟɤ�
ɜ� ɧɚɢɛɨɥɟɟ� ɪɟɩɪɟɡɟɧɬɚɬɢɜɧɵɯ� ɬɨɱɤɚɯ� �ɬɟɪɪɢɬɨɪɢɢ� ɯɚɪɚɤɬɟɪɢɡɭɸɳɢɯɫɹ�
ɧɚɢɛɨɥɶɲɟɣ�ɫɬɟɩɟɧɶɸ�ɧɚɩɪɹɠɟɧɧɨɫɬɢ�ɷɤɨɥɨɝɢɱɟɫɤɨɣ�ɫɢɬɭɚɰɢɢ�� 

 
Ʌɢɬɟɪɚɬɭɪɚ 

 
1. Ƚɚɝɚɪɢɧ� ɋ�Ⱥ��� Ɇɚɥɶɤɨɜɚ� ɂ�Ʌ��� ɋɟɦɚɤɢɧɚ� Ⱥ�ȼ�� - Ɉɰɟɧɤɚ� ɭɪɨɜɧɹ� ɦɟɞɢɤɨ-

ɷɤɨɥɨɝɢɱɟɫɤɨɝɨ� ɛɥɚɝɨɩɨɥɭɱɢɹ� ɬɟɪɪɢɬɨɪɢɢ� ɝ�� ɂɠɟɜɫɤɚ� ��� ɠ�� ©ȼɟɫɬɧɢɤ� ɍɞɦɭɪɬɫɤɨɝɨ�
ɍɧɢɜɟɪɫɢɬɟɬɚª�ɫɟɪɢɹ�©ɇɚɭɤɢ�ɨ�Ɂɟɦɥɟª������� 

2. Ɇɚɥɶɤɨɜɚ� ɂ�Ʌ��� ɋɟɦɚɤɢɧɚ� Ⱥ�ȼ�� ± ɋɨɰɢɚɥɶɧɨ-ɝɢɝɢɟɧɢɱɟɫɤɢɣ� ɦɨɧɢɬɨɪɢɧɝ�
ɫɨɫɬɨɹɧɢɹ�ɚɬɦɨɫɮɟɪɧɨɝɨ�ɜɨɡɞɭɯɚ�ɝ��ɂɠɟɜɫɤɚ��������ɫɬɪ��������-94. 

3. Ɇɟɞɢɤɨ-ɷɤɨɥɨɝɢɱɟɫɤɢɣ�ɚɬɥɚɫ�ɝ��ɂɠɟɜɫɤɚ��ɚɬɥɚɫ���ɉɨɞ�ɪɟɞ��ɋɟɦɚɤɢɧɨɣ�Ⱥ�ȼ��
± ɂɠɟɜɫɤ��ɂɡɞɚɬɟɥɶɫɤɢɣ�ɰɟɧɬɪ�©ɍɞɦɭɪɬɫɤɢɣ�ɭɧɢɜɟɪɫɢɬɟɬª������ɝ�-��ɫ� 

 
 

  



215 
 

Ⱥ�ɏ��ɏɚɤɢɦɨɜɚ��ȼ�ȼ��Ʉɭɞɪɹ��ɂ�Ⱥ��Ʉɚɪɚɤɨɬɢɧɚ 
 

©ɎȽȻɈɍ�ȼɈ�ɋɚɪɚɬɨɜɫɤɢɣ�ȽɆɍ�ɢɦ��ȼ�ɂ��Ɋɚɡɭɦɨɜɫɤɨɝɨ� 
Ɇɢɧɡɞɪɚɜɚ�Ɋɨɫɫɢɢª 

 
ɂɇɎɈɊɆȺɐɂɈɇɇɕȿ�ɌȿɏɇɈɅɈȽɂɂ�ɋɈɐɂȺɅɖɇɈ-

ȽɂȽɂȿɇɂɑȿɋɄɈȽɈ�ɆɈɇɂɌɈɊɂɇȽȺ�ɄȺɄ�ɂɇɋɌɊɍɆȿɇɌȺ�ȼ�
ɋɂɋɌȿɆȿ�ɍɉɊȺȼɅȿɇɂə�ɊɂɋɄȺɆɂ�ɁȾɈɊɈȼɖɘ�

ɇȺɋȿɅȿɇɂə 
 

ɋɨɰɢɚɥɶɧɨ-ɝɢɝɢɟɧɢɱɟɫɤɢɣ� ɢ� ɷɤɨɥɨɝɢɱɟɫɤɢɣ� ɦɨɧɢɬɨɪɢɧɝ� ɩɪɟɞɫɬɚɜɥɹɸɬ� ɫɨɛɨɣ�
ɟɞɢɧɭɸ� ɝɨɫɭɞɚɪɫɬɜɟɧɧɭɸ� ɫɢɫɬɟɦɭ� ɧɚɛɥɸɞɟɧɢɹ� ɡɚ� ɫɨɫɬɨɹɧɢɟɦ� ɡɞɨɪɨɜɶɹ� ɧɚɫɟɥɟɧɢɹ� ɢ�
ɫɪɟɞɵ� ɨɛɢɬɚɧɢɹ�� ɢɯ� ɚɧɚɥɢɡɚ�� ɨɰɟɧɤɢ� ɢ ɩɪɨɝɧɨɡɚ�� ɚ� ɬɚɤ� ɠɟ� ɨɩɪɟɞɟɥɟɧɢɹ� ɩɪɢɱɢɧɧɨ-
ɫɥɟɞɫɬɜɟɧɧɵɯ� ɫɜɹɡɟɣ� ɦɟɠɞɭ� ɫɨɫɬɨɹɧɢɟɦ� ɡɞɨɪɨɜɶɹ� ɧɚɫɟɥɟɧɢɹ� ɢ� ɜɨɡɞɟɣɫɬɜɢɟɦ�
ɚɧɬɪɨɩɨɝɟɧɧɵɯ�ɮɚɤɬɨɪɨɜ�ɫɪɟɞɵ�ɨɛɢɬɚɧɢɹ��Ɍɚɤɢɦ�ɨɛɪɚɡɨɦ��ɫɨɰɢɚɥɶɧɨ�± ɝɢɝɢɟɧɢɱɟɫɤɢɣ�
ɢ�ɷɤɨɥɨɝɢɱɟɫɤɢɣ ɦɨɧɢɬɨɪɢɧɝ�ɫɥɭɠɚɬ�ɨɫɧɨɜɨɣ�ɞɥɹ�ɩɪɢɧɹɬɢɹ�ɭɩɪɚɜɥɟɧɱɟɫɤɢɯ�ɪɟɲɟɧɢɣ�ɜ�
ɫɨɰɢɚɥɶɧɨ-ɷɤɨɧɨɦɢɱɟɫɤɨɣ� ɫɮɟɪɟ�� ȼ� ɫɨɨɬɜɟɬɫɬɜɢɢ� ɫ� ɍɤɚɡɨɦ� ɉɪɟɡɢɞɟɧɬɚ� Ɋɨɫɫɢɢ� ɨɬ�
����������ɝ��ʋ�����ɫ�ɢɡɦɟɧɟɧɢɹɦɢ�ɢ�ɞɨɩɨɥɧɟɧɢɹɦɢ�ɨɬ���ɧɨɹɛɪɹ������ɝɨɞɚ��ɪɚɡɪɚɛɨɬɚɧɚ�
ɢ�ɜɧɟɞɪɟɧɚ�ɫɢɫɬɟɦɚ�ɧɚɛɥɸɞɟɧɢɹ�ɢ�ɤɨɧɬɪɨɥɹ��ɦɨɧɢɬɨɪɢɧɝɚ��ɡɞɨɪɨɜɶɹ�ɧɚɫɟɥɟɧɢɹ�ɊɎ� 

 Ʉɥɸɱɟɜɵɟ� ɫɥɨɜɚ� ɢɧɮɨɪɦɚɰɢɨɧɧɚɹ� ɫɢɫɬɟɦɚ�� ɰɢɮɪɨɜɚɹ� ɤɚɪɬɨɝɪɚɮɢɹ��
ɷɤɨɥɨɝɢɱɟɫɤɢɣ�ɦɨɧɢɬɨɪɢɧɝ��ɫɨɰɢɚɥɶɧɨ-ɝɢɝɢɟɧɢɱɟɫɤɢɣ�ɦɨɧɢɬɨɪɢɧɝ� 

 
Ɉɫɧɨɜɧɵɦɢ� ɡɚɞɚɱɚɦɢ� ɷɤɨɥɨɝɢɱɟɫɤɨɝɨ� ɢ� ɫɨɰɢɚɥɶɧɨ-ɝɢɝɢɟɧɢɱɟɫɤɨɝɨ�

ɦɨɧɢɬɨɪɢɧɝɚ�ɹɜɥɹɸɬɫɹ� 
1. ɂɡɭɱɟɧɢɟ� ɢ� ɩɪɨɝɧɨɡɢɪɨɜɚɧɢɟ� ɫɨɫɬɨɹɧɢɹ� ɫɪɟɞɵ� ɨɛɢɬɚɧɢɹ� ɢ�

ɡɞɨɪɨɜɶɹ� ɧɚɫɟɥɟɧɢɹ�� ɝɢɝɢɟɧɢɱɟɫɤɚɹ� ɞɢɚɝɧɨɫɬɢɤɚ� ɜɥɢɹɧɢɹ� ɫɪɟɞɵ� ɨɛɢɬɚɧɢɹ�
ɧɚ�ɡɞɨɪɨɜɶɟ�ɧɚɫɟɥɟɧɢɹ� 

��� ȼɵɹɜɥɟɧɢɟ� ɩɪɢɱɢɧɧɨ-ɫɥɟɞɫɬɜɟɧɧɵɯ� ɫɜɹɡɟɣ� ɦɟɠɞɭ� ɫɨɫɬɨɹɧɢɟɦ�
ɡɞɨɪɨɜɶɹ� ɧɚɫɟɥɟɧɢɹ� ɢ� ɜɨɡɞɟɣɫɬɜɢɟɦ� ɚɧɬɪɨɩɨɝɟɧɧɵɯ� ɮɚɤɬɨɪɨɜ� ɫɪɟɞɵ�
ɨɛɢɬɚɧɢɹ� ɧɚ� ɨɫɧɨɜɟ� ɫɢɫɬɟɦɧɨɝɨ� ɚɧɚɥɢɡɚ� ɢ� ɨɰɟɧɤɢ� ɪɢɫɤɚ� ɞɥɹ� ɡɞɨɪɨɜɶɹ�
ɧɚɫɟɥɟɧɢɹ� 

��� ɉɨɞɝɨɬɨɜɤɚ� ɩɪɟɞɥɨɠɟɧɢɣ� ɞɥɹ� ɩɪɢɧɹɬɢɹ� ɮɟɞɟɪɚɥɶɧɵɦɢ� ɨɪɝɚɧɚɦɢ�
ɢɫɩɨɥɧɢɬɟɥɶɧɨɣ� ɜɥɚɫɬɢ�� ɨɪɝɚɧɚɦɢ� ɢɫɩɨɥɧɢɬɟɥɶɧɨɣ� ɜɥɚɫɬɢ� ɫɭɛɴɟɤɬɚ� ɊɎ� ɢ�
ɨɪɝɚɧɚɦɢ� ɦɟɫɬɧɨɝɨ� ɫɚɦɨɭɩɪɚɜɥɟɧɢɹ� ɧɟɨɛɯɨɞɢɦɵɯ� ɦɟɪ� ɩɨ� ɭɫɬɪɚɧɟɧɢɸ��
ɜɵɹɜɥɟɧɧɵɯ�ɜɪɟɞɧɵɯ�ɜɨɡɞɟɣɫɬɜɢɣ�ɮɚɤɬɨɪɨɜ�ɫɪɟɞɵ�ɨɛɢɬɚɧɢɹ�ɱɟɥɨɜɟɤɚ� 

4. Ɏɨɪɦɢɪɨɜɚɧɢɟ� ɮɟɞɟɪɚɥɶɧɨɝɨ� ɢ� ɪɟɝɢɨɧɚɥɶɧɨɝɨ� ɢɧɮɨɪɦɚɰɢɨɧɧɵɯ�
ɮɨɧɞɨɜ�� ɢɧɮɨɪɦɚɰɢɨɧɧɵɯ� ɪɟɫɭɪɫɨɜ� ɜ� ɨɛɥɚɫɬɢ� ɨɛɟɫɩɟɱɟɧɢɹ� ɫɚɧɢɬɚɪɧɨ-
ɷɩɢɞɟɦɢɨɥɨɝɢɱɟɫɤɨɝɨ�ɛɥɚɝɨɩɨɥɭɱɢɹ�ɧɚɫɟɥɟɧɢɹ� 

    Ɏɭɧɤɰɢɹɦɢ� ɷɤɨɥɨɝɢɱɟɫɤɨɝɨ� ɢ� ɫɨɰɢɚɥɶɧɨ-ɝɢɝɢɟɧɢɱɟɫɤɨɝɨ�
ɦɨɧɢɬɨɪɢɧɝɚ�ɹɜɥɹɸɬɫɹ� 

��� ȼɵɹɜɥɟɧɢɟ� ɢ� ɫɢɫɬɟɦɚɬɢɡɚɰɢɹ� ɢɫɬɨɱɧɢɤɨɜ� ɡɚɝɪɹɡɧɟɧɢɹ� ɫɪɟɞɵ�
ɨɛɢɬɚɧɢɹ��ɨɛɴɟɤɬɨɜ��ɩɪɨɰɟɫɫɨɜ��ɯɢɦɢɱɟɫɤɢɯ�ɜɟɳɟɫɬɜ�ɢ�ɬ�ɞ���ɨɩɪɟɞɟɥɹɸɳɢɯ�
ɢɯ� ɜɪɟɞɧɨɟ� ɜɨɡɞɟɣɫɬɜɢɟ� ɧɚ� ɡɞɨɪɨɜɶɟ� ɧɚɫɟɥɟɧɢɹ� ɩɪɢɪɨɞɧɵɟ� ɤɨɦɩɥɟɤɫɵ��
ɢɧɮɪɚɫɬɪɭɤɬɭɪɭ�ɧɚɫɟɥɟɧɧɵɯ�ɦɟɫɬ� 
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��� ɍɫɬɚɧɨɜɥɟɧɢɟ� ɢ� ɤɨɧɬɪɨɥɶ� ɩɪɟɞɟɥɶɧɨ� ɞɨɩɭɫɬɢɦɵɯ� ɧɨɪɦɚɬɢɜɨɜ�
ɜɪɟɞɧɨɝɨ� ɜɨɡɞɟɣɫɬɜɢɹ�� ɨɛɟɫɩɟɱɢɜɚɸɳɢɯ� ɛɟɡɨɩɚɫɧɵɟ� ɢ� ɛɥɚɝɨɩɪɢɹɬɧɵɟ�
ɭɫɥɨɜɢɹ�ɫɪɟɞɵ�ɨɛɢɬɚɧɢɹ� 

���Ɋɚɡɪɚɛɨɬɤɚ��ɩɥɚɧɢɪɨɜɚɧɢɟ�ɢ�ɨɪɝɚɧɢɡɚɰɢɹ�ɩɪɚɤɬɢɱɟɫɤɨɣ�ɪɟɚɥɢɡɚɰɢɢ�
ɦɟɪ�ɩɨ�ɩɪɟɞɭɩɪɟɠɞɟɧɢɸ��ɫɨɤɪɚɳɟɧɢɸ�ɢ�ɥɢɤɜɢɞɚɰɢɢ�ɩɨɫɥɟɞɫɬɜɢɣ�ɜɪɟɞɧɨɝɨ�
ɜɨɡɞɟɣɫɬɜɢɹ�ɮɚɤɬɨɪɨɜ�ɫɪɟɞɵ�ɨɛɢɬɚɧɢɹ� 

ȼ� ɧɚɫɬɨɹɳɟɟ� ɜɪɟɦɹ� ɪɚɡɜɢɬɢɟ� ɢ� ɩɨɜɵɲɟɧɢɟ� ɷɮɮɟɤɬɢɜɧɨɫɬɢ� ɫɢɫɬɟɦ�
ɷɤɨɥɨɝɢɱɟɫɤɨɝɨ� ɢ� ɫɨɰɢɚɥɶɧɨ-ɝɢɝɢɟɧɢɱɟɫɤɨɝɨ� ɦɨɧɢɬɨɪɢɧɝɚ� ɜɨ� ɦɧɨɝɨɦ�
ɡɚɜɢɫɢɬ� ɨɬ� ɩɪɢɦɟɧɹɟɦɵɯ� ɢɧɮɨɪɦɚɰɢɨɧɧɵɯ� ɬɟɯɧɨɥɨɝɢɣ�� Ⱦɥɹ� ɪɟɲɟɧɢɹ�
ɤɨɦɩɥɟɤɫɚ� ɡɚɞɚɱ� ɧɚ� ɫɨɜɪɟɦɟɧɧɨɦ� ɷɬɚɩɟ� ɧɚɢɛɨɥɟɟ� ɩɪɢɟɦɥɟɦɵ�
ɝɟɨɝɪɚɮɢɱɟɫɤɢɟ� ɢɧɮɨɪɦɚɰɢɨɧɧɵɟ� ɫɢɫɬɟɦɵ� �Ƚɂɋ��� ɤɨɬɨɪɵɟ� ɩɨɡɜɨɥɹɸɬ�
ɨɫɭɳɟɫɬɜɥɹɬɶ� ɧɟ� ɬɨɥɶɤɨ� ɫɛɨɪ� ɢ� ɯɪɚɧɟɧɢɟ� ɢɫɯɨɞɧɵɯ� ɞɚɧɧɵɯ��
ɝɟɨɝɪɚɮɢɱɟɫɤɭɸ� ɩɪɢɜɹɡɤɭ� ɨɛɴɟɤɬɨɜ�� ɧɨ� ɢ� ɩɪɨɜɨɞɢɬɶ� ɚɧɚɥɢɡ� ɫɢɬɭɚɰɢɢ��
ɨɬɨɛɪɚɠɚɬɶ� ɩɨɥɭɱɟɧɧɵɣ� ɪɟɡɭɥɶɬɚɬ� ɧɚ� ɤɚɪɬɨɝɪɚɮɢɱɟɫɤɨɣ� ɨɫɧɨɜɟ� ɜ� ɜɢɞɟ�
ɬɟɦɚɬɢɱɟɫɤɢɯ�ɤɚɪɬ��ɯɚɪɚɤɬɟɪɢɡɭɸɳɢɯ�ɫɚɧɢɬɚɪɧɨ-ɝɢɝɢɟɧɢɱɟɫɤɨɟ�ɫɨɫɬɨɹɧɢɟ�
ɬɟɪɪɢɬɨɪɢɣ�� Ƚɂɋ�$UF�9LHZ�ɢɫɩɨɥɶɡɭɟɬɫɹ� ɞɥɹ� ɝɢɝɢɟɧɢɱɟɫɤɨɣ� ɞɢɚɝɧɨɫɬɢɤɢ�
ɜɥɢɹɧɢɹ�ɮɚɤɬɨɪɨɜ� ɫɪɟɞɵ ɨɛɢɬɚɧɢɹ�ɧɚ� ɫɨɫɬɨɹɧɢɟ� ɡɞɨɪɨɜɶɹ� ɧɚɫɟɥɟɧɢɹ��ɗɬɨ�
ɩɨɡɜɨɥɹɟɬ�ɫ�ɩɨɦɨɳɶɸ�Ƚɂɋ�$UF�9LHZ�ɩɨɥɭɱɚɬɶ�ɜɢɡɭɚɥɶɧɵɣ�ɚɧɚɥɢɡ�ɞɚɧɧɵɯ�
ɦɨɧɢɬɨɪɢɧɝɚ�� ɤɨɬɨɪɵɣ� ɪɚɧɟɟ� ɛɵɥ� ɧɟɜɨɡɦɨɠɟɧ� ɩɪɢ� ɬɚɛɥɢɱɧɨɦ�
ɩɪɟɞɫɬɚɜɥɟɧɢɢ�ɞɚɧɧɵɯ� 

Ɉɫɧɨɜɧɵɦɢ� ɩɪɟɢɦɭɳɟɫɬɜɚɦɢ� Ƚɂɋ� $UF� 9LHZ� ɹɜɥɹɸɬɫɹ� ɫɨɡɞɚɧɢɟ�
ɞɚɧɧɵɯ� ɩɨɫɪɟɞɫɬɜɨɦ� ɢɧɫɬɪɭɦɟɧɬɨɜ� ɪɟɞɚɤɬɢɪɨɜɚɧɢɹ� ɲɟɣɩ-ɮɚɣɥɨɜ� ɢ�
ɩɟɪɫɨɧɚɥɶɧɵɯ�ɛɚɡ�ɝɟɨɥɨɝɢɱɟɫɤɢɯ�ɞɚɧɧɵɯ��ɚ�ɬɚɤɠɟ�ɜɨɡɦɨɠɧɨɫɬɶ�ɭɩɪɚɜɥɹɬɶ�
ɩɨɫɪɟɞɫɬɜɨɦ�ɢɧɫɬɪɭɦɟɧɬɨɜ�ɢɦɩɨɪɬɚ�ɨɛɴɟɤɬɨɜ�ɢ�ɥɟɝɟɧɞ�� 

ɐɟɥɶɸ� ɞɚɧɧɨɣ� ɪɚɛɨɬɵ ɹɜɥɹɟɬɫɹ� ɨɰɟɧɤɚ� ɷɮɮɟɤɬɢɜɧɨɫɬɢ� ɩɪɢɦɟɧɟɧɢɹ�
ɢɧɮɨɪɦɚɰɢɨɧɧɵɯ� ɬɟɯɧɨɥɨɝɢɣ� ɢ� ɪɟɚɥɢɡɚɰɢɢ� ɰɟɥɟɧɚɩɪɚɜɥɟɧɧɵɯ�
ɦɟɪɨɩɪɢɹɬɢɣ� ɩɨ� ɨɯɪɚɧɟ� ɡɞɨɪɨɜɶɹ� ɧɚɫɟɥɟɧɢɹ�� ɍɥɭɱɲɟɧɢɟ� ɫɢɬɭɚɰɢɢ� ɩɨ�
ɫɨɫɬɨɹɧɢɸ�ɡɞɨɪɨɜɶɹ�ɧɚɫɟɥɟɧɢɹ�ɋɚɪɚɬɨɜɫɤɨɣ�ɨɛɥɚɫɬɢ�ɜɨɡɦɨɠɧɨ�ɬɨɥɶɤɨ�ɩɪɢ�
ɫɨɜɨɤɭɩɧɨɣ�ɪɚɛɨɬɟ�ɜɫɟɯ�ɜɡɚɢɦɨɫɜɹɡɚɧɧɵɯ�ɢɧɫɬɪɭɦɟɧɬɨɜ�ɷɤɨɥɨɝɢɱɟɫɤɨɝɨ�ɢ�
ɫɨɰɢɚɥɶɧɨ-ɝɢɝɢɟɧɢɱɟɫɤɨɝɨ�ɭɩɪɚɜɥɟɧɢɹ�ɡɞɨɪɨɜɶɟɦ�ɧɚɫɟɥɟɧɢɹ��ɚ�ɢɦɟɧɧɨ� 

- ɫɛɨɪɚ�ɢɧɮɨɪɦɚɰɢɢ� 
- ɮɨɪɦɢɪɨɜɚɧɢɹ�Ɋɟɝɢɨɧɚɥɶɧɨɝɨ�ɢɧɮɨɪɦɚɰɢɨɧɧɨɝɨ�ɮɨɧɞɚ�ɞɚɧɧɵɯ� 
- ɚɧɚɥɢɡɚ�ɫɢɬɭɚɰɢɢ� 
-ɪɚɧɠɢɪɨɜɚɧɢɹ� ɬɟɪɪɢɬɨɪɢɢ�ɩɨ� ɨɬɞɟɥɶɧɵɦ�ɩɨɤɚɡɚɬɟɥɹɦ� ɯɢɦɢɱɟɫɤɨɝɨ�

ɡɚɝɪɹɡɧɟɧɢɹ�ɨɤɪɭɠɚɸɳɟɣ�ɫɪɟɞɵ�ɫ�ɭɱɟɬɨɦ�ɧɚɩɪɚɜɥɟɧɧɨɫɬɢ�ɢɯ�ɞɟɣɫɬɜɢɹ�ɧɚ�
ɨɪɝɚɧɢɡɦ�ɱɟɥɨɜɟɤɚ� 

- ɮɨɪɦɢɪɨɜɚɧɢɹ� ɫɩɢɫɤɨɜ� ɩɪɢɨɪɢɬɟɬɧɵɯ� ɯɢɦɢɱɟɫɤɢɯ� ɡɚɝɪɹɡɧɢɬɟɥɟɣ�
ɚɬɦɨɫɮɟɪɧɨɝɨ�ɜɨɡɞɭɯɚ��ɩɢɬɶɟɜɨɣ�ɜɨɞɵ�ɢ�ɩɨɱɜɵ� 

- ɨɩɪɟɞɟɥɟɧɢɹ� ɬɟɪɪɢɬɨɪɢɣ�� ɩɪɟɜɵɲɚɸɳɢɯ� ɫɪɟɞɧɟɨɛɥɚɫɬɧɵɟ�
ɩɨɤɚɡɚɬɟɥɢ�ɩɨ�ɡɚɛɨɥɟɜɚɟɦɨɫɬɢ� 

- ɫɥɟɠɟɧɢɹ�ɡɚ�ɢɡɦɟɧɟɧɢɟɦ�ɩɨɤɚɡɚɬɟɥɟɣ�ɜ�ɞɢɧɚɦɢɤɟ� 
ɂ�ɤɚɤ�ɪɟɡɭɥɶɬɚɬ� 
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- ɢɧɮɨɪɦɢɪɨɜɚɧɢɹ� ɨɪɝɚɧɨɜ� ɢɫɩɨɥɧɢɬɟɥɶɧɨɣ� ɜɥɚɫɬɢ� ɢ� ɤɨɧɬɪɨɥɹ��
ɧɚɫɟɥɟɧɢɹ��ɦɢɧɢɫɬɟɪɫɬɜ�ɢ�ɜɟɞɨɦɫɬɜ� 

- ɩɪɢɧɹɬɢɹ� ɭɩɪɚɜɥɟɧɱɟɫɤɢɯ� ɪɟɲɟɧɢɣ�� ɧɚɩɪɚɜɥɟɧɧɵɯ� ɧɚ� ɭɥɭɱɲɟɧɢɟ�
ɫɢɬɭɚɰɢɢ�ɩɨ�ɨɤɪɭɠɚɸɳɟɣ�ɫɪɟɞɟ� 

- ɪɟɚɥɢɡɚɰɢɢ�ɦɟɞɢɤɨ-ɩɪɨɮɢɥɚɤɬɢɱɟɫɤɢɯ�ɦɟɪɨɩɪɢɹɬɢɣ�ɢ� ɩɪɨɩɚɝɚɧɞɵ�
ɡɞɨɪɨɜɨɝɨ�ɨɛɪɚɡɚ�ɠɢɡɧɢ� 

Ⱦɥɹ� ɨɛɦɟɧɚ� ɞɚɧɧɵɦɢ� ɬɟɪɪɢɬɨɪɢɣ� ɫ� ɍɩɪɚɜɥɟɧɢɟɦ� ɨɫɭɳɟɫɬɜɥɹɟɬɫɹ�
ɢɟɪɚɪɯɢɱɟɫɤɚɹ� ɫɢɫɬɟɦɚ� ɫɛɨɪɚ�� ɨɛɪɚɛɨɬɤɢ� ɢ� ɚɧɚɥɢɡɚ� ɞɚɧɧɵɯ� ɜ� ɪɟɝɢɨɧɟ��
Ɋɟɝɢɨɧɚɥɶɧɚɹ� ɛɚɡɚ� ɞɚɧɧɵɯ� ɮɨɪɦɢɪɭɟɬɫɹ� ɢɡ� ɫɜɟɞɟɧɢɣ�� ɩɨɫɬɚɜɥɹɟɦɵɯ� ɜ�
ɷɥɟɤɬɪɨɧɧɨɦ� ɜɢɞɟ� ɬɟɪɪɢɬɨɪɢɹɦɢ�� Ɍɟɪɪɢɬɨɪɢɚɥɶɧɵɟ� ɛɚɡɵ� ɞɚɧɧɵɯ� ɜ� ɫɜɨɸ�
ɨɱɟɪɟɞɶ� ɦɨɝɭɬ� ɩɨɥɭɱɚɬɶ� ɤɨɧɫɨɥɢɞɢɪɨɜɚɧɧɭɸ� ɢɧɮɨɪɦɚɰɢɸ� ɫ� ɜɟɪɯɧɟɝɨ�
ɭɪɨɜɧɹ� 

ȼ������ɫɬɚɪɬɨɜɚɥ�ɮɟɞɟɪɚɥɶɧɵɣ�ɩɪɨɟɤɬ�©ɑɢɫɬɚɹ�ɜɨɞɚª�ɇɚɰɢɨɧɚɥɶɧɨɝɨ�
ɩɪɨɟɤɬɚ� ©ɀɢɥɶɟ� ɢ� ɝɨɪɨɞɫɤɚɹ� ɫɪɟɞɚªª�� ɤɨɬɨɪɚɹ� ɹɜɥɹɟɬɫɹ� ɦɨɳɧɨɣ�
ɚɧɚɥɢɬɢɱɟɫɤɨɣ� ɫɢɫɬɟɦɨɣ�� ɩɪɟɞɨɫɬɚɜɥɹɸɳɟɣ� ɜɨɡɦɨɠɧɨɫɬɢ� ɜ� ɨɛɥɚɫɬɢ�
ɩɪɨɜɟɞɟɧɢɹ�ɢɧɬɟɪɚɤɬɢɜɧɨɝɨ�ɚɧɚɥɢɡɚ�ɞɚɧɧɵɯ��ɜɤɥɸɱɚɹ�ɧɨɜɟɣɲɢɟ�ɦɟɬɨɞɵ��ɚ�
ɬɚɤɠɟ�ɫɨɡɞɚɧɢɟ�ɷɮɮɟɤɬɢɜɧɵɯ�ɪɟɲɟɧɢɣ�ɜ�ɪɚɡɥɢɱɧɵɯ�ɨɛɥɚɫɬɹɯ�ɱɟɥɨɜɟɱɟɫɤɨɣ�
ɞɟɹɬɟɥɶɧɨɫɬɢ��ɜ�ɬɨɦ�ɱɢɫɥɟ�ɢ�ɜ�ɦɟɞɢɰɢɧɟ� 

Ɉɛɴɟɤɬɚɦɢ� ɢɫɫɥɟɞɨɜɚɧɢɹ� ɜ� ɫɢɫɬɟɦɟ� ɫɨɰɢɚɥɶɧɨ-ɝɢɝɢɟɧɢɱɟɫɤɨɝɨ�
ɦɨɧɢɬɨɪɢɧɝɚ� ɹɜɥɹɸɬɫɹ�� ɫɨɫɬɨɹɧɢɟ� ɡɞɨɪɨɜɶɹ� ɧɚɫɟɥɟɧɢɹ� ɢ� ɮɚɤɬɨɪɵ� ɫɪɟɞɵ�
ɨɛɢɬɚɧɢɹ� 

- ɦɟɞɢɤɨ-ɞɟɦɨɝɪɚɮɢɱɟɫɤɢɟ�ɩɨɤɚɡɚɬɟɥɢ� 
- ɡɞɨɪɨɜɶɟ�ɧɚɫɟɥɟɧɢɹ� 
- ɬɨɤɫɢɤɨɥɨɝɢɱɟɫɤɢɣ�ɦɨɧɢɬɨɪɢɧɝ� 
- ɚɬɦɨɫɮɟɪɧɵɣ�ɜɨɡɞɭɯ� 
-ɜɨɞɚ�ɩɢɬɶɟɜɚɹ�ɫɢɫɬɟɦ�ɰɟɧɬɪɚɥɢɡɨɜɚɧɧɨɝɨ�ɩɢɬɶɟɜɨɝɨ�ɜɨɞɨɫɧɚɛɠɟɧɢɹ� 
- ɫɚɧɢɬɚɪɧɨ-ɷɩɢɞɟɦɢɨɥɨɝɢɱɟɫɤɚɹ� ɛɟɡɨɩɚɫɧɨɫɬɶ� ɩɨɱɜɵ� ɧɚɫɟɥɟɧɧɵɯ�

ɦɟɫɬ� 
-ɩɨɤɚɡɚɬɟɥɢ� ɪɚɞɢɚɰɢɨɧɧɨɣ� ɛɟɡɨɩɚɫɧɨɫɬɢ� ɨɛɴɟɤɬɨɜ� ɨɤɪɭɠɚɸɳɟɣ�

ɫɪɟɞɵ�ɢ�ɫɪɟɞɵ�ɨɛɢɬɚɧɢɹ�ɥɸɞɟɣ� 
-ɜɨɞɧɵɣ�ɪɟɟɫɬɪ� 
ȼ�ɪɚɦɤɚɯ�ɞɟɣɫɬɜɭɸɳɟɝɨ�ɉɨɫɬɚɧɨɜɥɟɧɢɹ�ɉɪɚɜɢɬɟɥɶɫɬɜɚ�ɋɚɪɚɬɨɜɫɤɨɣ�

ɨɛɥɚɫɬɢ�ʋ�����ɉ� ɨɬ� ����������� ɝ�� ©Ɉɛ� ɭɱɚɫɬɢɢ� ɜ� ɩɪɨɜɟɞɟɧɢɢ� ɫɨɰɢɚɥɶɧɨ-
ɝɢɝɢɟɧɢɱɟɫɤɨɝɨ� ɦɨɧɢɬɨɪɢɧɝɚ� ɋɚɪɚɬɨɜɫɤɨɣ� ɨɛɥɚɫɬɢª� ɩɪɨɞɨɥɠɚɟɬɫɹ�
ɨɩɟɪɚɬɢɜɧɵɣ� ɨɛɦɟɧ� ɢɧɮɨɪɦɚɰɢɟɣ� ɦɟɠɞɭ�ɍɩɪɚɜɥɟɧɢɟɦ� Ɋɨɫɩɨɬɪɟɛɧɚɞɡɨɪɚ�
ɩɨ�ɋɚɪɚɬɨɜɫɤɨɣ�ɨɛɥɚɫɬɢ��ɦɢɧɢɫɬɟɪɫɬɜɚɦɢ��ɜɟɞɨɦɫɬɜɚɦɢ�ɨɛɥɚɫɬɢ��ɢɡɭɱɟɧɢɟ�
ɩɪɨɛɥɟɦɧɵɯ�ɜɨɩɪɨɫɨɜ�ɢ�ɩɪɢɧɹɬɢɟ�ɭɩɪɚɜɥɟɧɱɟɫɤɢɯ�ɪɟɲɟɧɢɣ� 

ɍɤɚɡɚɧɧɵɟ� ɧɚɩɪɚɜɥɟɧɢɹ� ɹɜɥɹɸɬɫɹ� ɩɪɢɨɪɢɬɟɬɧɵɦɢ� ɢ� ɩɪɨɜɨɞɹɬɫɹ� ɧɚ�
ɩɨɫɬɨɹɧɧɨɣ� ɨɫɧɨɜɟ�� ɜ� ɪɟɠɢɦɟ� ɨɩɬɢɦɢɡɚɰɢɢ� ɩɪɨɜɟɞɟɧɢɹ� ɦɟɪɨɩɪɢɹɬɢɣ� ɢ�
ɜɧɟɞɪɟɧɢɹ�ɧɨɜɵɯ�ɮɨɪɦ�ɢ�ɦɟɬɨɞɨɜ�ɪɚɛɨɬɵ� 

ȼ� ɡɚɤɥɸɱɟɧɢɟ�� ɫɥɟɞɭɟɬ� ɨɬɦɟɬɢɬɶ�� ɱɬɨ� ɧɚ� ɬɟɪɪɢɬɨɪɢɢ� ɋɚɪɚɬɨɜɫɤɨɣ�
ɨɛɥɚɫɬɢ� ɫɥɨɠɢɥɚɫɶ� ɬɟɫɧɚɹ� ɜɡɚɢɦɨɫɜɹɡɶ� ɢ� ɞɨɫɬɢɝɧɭɬɨ� ɚɤɬɢɜɧɨɟ�
ɜɡɚɢɦɨɞɟɣɫɬɜɢɟ� ɩɨ� ɜɨɩɪɨɫɚɦ� ɨɪɝɚɧɢɡɚɰɢɢ� ɨɩɟɪɚɬɢɜɧɨɝɨ� ɨɛɦɟɧɚ�
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ɢɧɮɨɪɦɚɰɢɟɣ�ɦɟɠɞɭ�ɜɫɟɦɢ�ɦɢɧɢɫɬɟɪɫɬɜɚɦɢ��ɜɟɞɨɦɫɬɜɚɦɢ�ɢ�ɮɟɞɟɪɚɥɶɧɵɦɢ�
ɨɪɝɚɧɚɦɢ�ɢɫɩɨɥɧɢɬɟɥɶɧɨɣ�ɜɥɚɫɬɢ�ɜ�ɫɢɫɬɟɦɟ�ɦɨɧɢɬɨɪɢɧɝɨɜɵɯ�ɧɚɛɥɸɞɟɧɢɣ�
ɫɚɧɢɬɚɪɧɨ�± ɷɩɢɞɟɦɢɨɥɨɝɢɱɟɫɤɨɝɨ�ɛɥɚɝɨɩɨɥɭɱɢɹ�ɧɚɫɟɥɟɧɢɹ�ɨɛɥɚɫɬɢ�� 
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ɋɢɫɬɟɦɚ� ɨɪɝɚɧɢɡɚɰɢɢ� ɷɤɨɥɨɝɢɱɟɫɤɨɝɨ� ɜ� ɫɟɥɶɫɤɨɦ� ɯɨɡɹɣɫɬɜɟ� ɹɜɥɹɟɬɫɹ� ɱɚɫɬɶɸ�

ɨɛɳɟɝɨɫɭɞɚɪɫɬɜɟɧɧɵɯ� ɫɢɫɬɟɦ� ɷɤɨɥɨɝɢɱɟɫɤɨɝɨ� ɦɨɧɢɬɨɪɢɧɝɚ�� Ɉɫɧɨɜɧɨɣ� ɰɟɥɶɸ�
ɚɝɪɨɷɤɨɥɨɝɢɱɟɫɤɨɝɨ�ɦɨɧɢɬɨɪɢɧɝɚ�ɹɜɥɹɟɬɫɹ�ɩɨɥɭɱɟɧɢɟ�ɨɩɟɪɚɬɢɜɧɨɣ�ɢɧɮɨɪɦɚɰɢɢ��ɜ�ɬɨɦ 
ɱɢɫɥɟ� ɛɨɥɶɲɢɯ� ɞɚɧɧɵɯ�� ɩɨ� ɬɨɦɭ� ɧɚɛɨɪɭ� ɩɨɤɚɡɚɬɟɥɟɣ�� ɤɨɬɨɪɵɣ� ɯɚɪɚɤɬɟɪɢɡɭɟɬ� ɜɵɛɪɨɫ�
ɜɪɟɞɧɵɯ�ɜɟɳɟɫɬɜ�ɜ�ɨɤɪɭɠɚɸɳɭɸ�ɫɪɟɞɭ��Ɉɧ�ɬɚɤɠɟ�ɜɤɥɸɱɚɟɬ�ɜɫɟɜɨɡɦɨɠɧɵɟ�ɚɥɝɨɪɢɬɦɵ�
ɨɰɟɧɤɢ� ɩɨɥɭɱɚɟɦɨɣ� ɢɧɮɨɪɦɚɰɢɢ�� Ɉɛɪɚɛɨɬɤɚ� ɢɧɮɨɪɦɚɰɢɢ� ɜɟɞɟɬɫɹ� ɩɨ� ɚɥɝɨɪɢɬɦɚɦ��
ɩɪɢɦɟɧɹɟɦɵɦ� ɩɪɢ� ɨɛɪɚɛɨɬɤɟ ɛɨɥɶɲɢɯ� ɞɚɧɧɵɯ�� ɐɟɥɶɸ� ɞɚɧɧɨɣ� ɨɛɪɚɛɨɬɤɢ� ɹɜɥɹɟɬɫɹ� ɧɟ�
ɬɨɥɶɤɨ�ɢɧɮɨɪɦɢɪɨɜɚɧɢɟ�ɨɛɳɟɫɬɜɟɧɧɨɫɬɢ�ɨ�ɫɨɫɬɨɹɧɢɢ�ɨɤɪɭɠɚɸɳɟɣ�ɫɪɟɞɵ��ɧɨ�ɢ�ɩɪɨɝɧɨɡ�
ɜɨɡɦɨɠɧɨɝɨ� ɢɡɦɟɧɟɧɢɹ� ɫɨɫɬɨɹɧɢɹ� ɚɝɪɨɰɟɧɨɡɚ�� Ⱥ� ɨɤɨɧɱɚɬɟɥɶɧɨɣ� ɰɟɥɶɸ�
ɚɝɪɨɷɤɨɥɨɝɢɱɟɫɤɨɝɨ� ɦɨɧɢɬɨɪɢɧɝɚ� ɹɜɥɹɟɬɫɹ� ɜɵɪɚɛɨɬɤɚ� ɪɟɲɟɧɢɣ� ɩɨ� ɭɩɪɚɜɥɟɧɢɸ�
ɫɥɨɠɢɜɲɟɣɫɹ�ɧɟɝɚɬɢɜɧɨɣ�ɫɢɬɭɚɰɢɟɣ� 

Ʉɥɸɱɟɜɵɟ� ɫɥɨɜɚ�� ɡɚɝɪɹɡɧɟɧɢɟ� ɨɤɪɭɠɚɸɳɟɣ� ɫɪɟɞɵ�� ɡɚɳɢɬɚ� ɨɤɪɭɠɚɸɳɟɣ� ɫɪɟɞɵ��
ɚɝɪɨɷɤɨɥɨɝɢɱɟɫɤɢɣ�ɦɨɧɢɬɨɪɢɧɝ��ɢɧɮɨɪɦɚɰɢɨɧɧɚɹ�ɫɢɫɬɟɦɚ��ɛɢɡɧɟɫ-ɩɪɨɰɟɫɫɵ�ɜ�ɫɟɥɶɫɤɨɦ�
ɯɨɡɹɣɫɬɜɟ� 
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ɋɟɥɶɫɤɨɟ� ɯɨɡɹɣɫɬɜɨ� ɹɜɥɹɟɬɫɹ� ɬɨɣ� ɨɬɪɚɫɥɶɸ�� ɝɞɟ� ɛɢɨɥɨɝɢɱɟɫɤɢɟ�
ɨɛɴɟɤɬɵ�� ɹɜɥɹɸɳɚɹɫɹ� ɤɚɤ� ɫɪɟɞɫɬɜɚɦɢ, ɬɚɤ� ɢ� ɩɪɟɞɦɟɬɚɦɢ� ɬɪɭɞɚ�� ɹɜɥɹɸɬɫɹ�
ɬɚɤɠɟ� ɢɫɬɨɱɧɢɤɚɦɢ� ɡɚɝɪɹɡɧɟɧɢɹ� ɨɤɪɭɠɚɸɳɟɣ� ɫɪɟɞɵ�� Ⱥɝɪɨɷɤɨɥɨɝɢɱɟɫɤɢɣ�
ɦɨɧɢɬɨɪɢɧɝ� ± ɷɬɨ� ɫɢɫɬɟɦɚ� ɜɤɥɸɱɚɸɳɚɹ�� ɜɨ-ɩɟɪɜɵɯ�� ɦɨɧɢɬɨɪɢɧɝ� ɡɟɦɟɥɶ��
ɉɪɢ� ɦɨɧɢɬɨɪɢɧɝɟ� ɡɟɦɟɥɶ� ɨɰɟɧɢɜɚɟɬɫɹ� ɫɨɫɬɨɹɧɢɟ� ɩɨɱɜɵ�� ɪɚɫɬɢɬɟɥɶɧɨɫɬɢ��
ɩɪɢɡɟɦɧɨɝɨ� ɫɥɨɹ� ɚɬɦɨɫɮɟɪɵ�� ȼ� ɤɚɱɟɫɬɜɟ� ɢɫɫɥɟɞɭɟɦɵɯ� ɨɛɴɟɤɬɨɜ�
ɭɫɬɚɧɨɜɥɟɧɵ� ɡɟɦɥɢ� ɫɟɥɶɯɨɡɧɚɡɧɚɱɟɧɢɹ�� ɥɟɫɚ�� ɡɟɦɥɢ� ɩɪɨɦɵɲɥɟɧɧɵɯ�
ɩɪɟɞɩɪɢɹɬɢɣ��ɚ�ɬɚɤɠɟ�ɪɟɤɢ�ɢ�ɜɨɞɨɟɦɵ�� 

ȼ�ɷɩɨɯɭ�ɰɢɮɪɨɜɢɡɚɰɢɢ�ɷɤɨɧɨɦɢɤɢ�ɛɢɨɥɨɝɢɱɟɫɤɢɣ�ɦɨɧɢɬɨɪɢɧɝ�ɦɨɠɟɬ�
ɢ� ɞɨɥɠɟɧ� ɨɫɭɳɟɫɬɜɥɹɬɶɫɹ� ɫ� ɩɨɦɨɳɶɸ� ɢɧɮɨɪɦɚɰɢɨɧɧɵɯ� ɫɢɫɬɟɦ� ɉɪɢ�
ɩɪɨɟɤɬɢɪɨɜɚɧɢɢ� ɫɬɪɭɤɬɭɪɵ� ɬɚɤɢɯ� ɢɧɮɨɪɦɚɰɢɨɧɧɵɯ� ɫɢɫɬɟɦ� ɭɱɢɬɵɜɚɟɬɫɹ�
ɩɪɨɢɡɜɨɞɫɬɜɟɧɧɨɟ� ɧɚɩɪɚɜɥɟɧɢɟ� ɩɪɟɞɩɪɢɹɬɢɹ�� ɫɢɫɬɟɦɚ� ɡɟɦɥɟɞɟɥɢɹ� ɢ�
ɫɟɜɨɨɛɨɪɨɬɚ��ɢɫɩɨɥɶɡɭɟɦɚɹ�ɧɚ�ɩɪɟɞɩɪɢɹɬɢɢ��ɫɩɨɫɨɛɵ�ɨɛɪɚɛɨɬɤɢ�ɩɨɱɜɵ�� 

ɉɪɢ�ɪɚɡɪɚɛɨɬɤɟ� ɬɚɤɨɣ� ɫɢɫɬɟɦɵ�ɩɟɪɜɨɧɚɱɚɥɶɧɨ�ɧɭɠɧɨ�ɫɮɨɪɦɢɪɨɜɚɬɶ�
ɫɢɫɬɟɦɭ�ɤɨɧɬɪɨɥɢɪɭɟɦɵɯ�ɩɨɤɚɡɚɬɟɥɟɣ��Ɉɛɵɱɧɨ�ɷɬɢ�ɩɨɤɚɡɚɬɟɥɢ�ɨɛɴɟɞɢɧɹɸɬ�
ɜ� ɬɪɢ� ɝɪɭɩɩɵ� >�@�� ɩɨɤɚɡɚɬɟɥɢ� ɪɚɧɧɟɣ� ɞɢɚɝɧɨɫɬɢɤɢ� ɪɚɡɜɢɬɢɹ� ɹɜɥɟɧɢɣ��
ɩɨɤɚɡɚɬɟɥɢ�� ɨɬɪɚɠɚɸɳɢɟ� ɭɫɬɨɣɱɢɜɵɟ� ɢɡɦɟɧɟɧɢɹ�� ɩɪɨɢɫɯɨɞɹɳɢɟ� ɜ�
ɚɬɦɨɫɮɟɪɟ� ɩɨɞ� ɞɟɣɫɬɜɢɟɦ� ɜɪɟɞɧɵɯ� ɜɟɳɟɫɬɜ�� ɩɨɤɚɡɚɬɟɥɢ� ɭɫɬɨɣɱɢɜɵɯ�
ɢɡɦɟɧɟɧɢɣ�ɨɤɪɭɠɚɸɳɟɣ�ɫɪɟɞɵ� 

ɉɪɢ�ɩɪɨɟɤɬɢɪɨɜɚɧɢɢ� ɢɧɮɨɪɦɚɰɢɨɧɧɨɣ� ɫɢɫɬɟɦɵ� ɚɝɪɨɷɤɨɥɨɝɢɱɟɫɤɨɝɨ�
ɦɨɧɢɬɨɪɢɧɝɚ� ɩɟɪɜɨɧɚɱɚɥɶɧɨ� ɧɟɨɛɯɨɞɢɦɨ� ɨɩɪɟɞɟɥɢɬɶ� ɩɨɫɥɟɞɨɜɚɬɟɥɶɧɨɫɬɶ�
ɛɢɡɧɟɫ-ɩɪɨɰɟɫɫɨɜ� ɜ� ɢɫɫɥɟɞɭɟɦɨɣ� ɩɨɞɨɬɪɚɫɥɢ� ɫɟɥɶɫɤɨɯɨɡɹɣɫɬɜɟɧɧɨɝɨ�
ɩɪɟɞɩɪɢɹɬɢɹ�ɩɨ�ɤɚɠɞɨɦɭ�ɜɢɞɭ ɩɪɨɢɡɜɨɞɢɦɨɣ�ɩɪɨɞɭɤɰɢɢ��ɇɚ�ɤɚɠɞɨɦ�ɷɬɚɩɟ�
ɧɟɨɛɯɨɞɢɦɨ� ɜɵɞɟɥɢɬɶ� ɢ� ɨɩɪɟɞɟɥɢɬɶ� ɬɟ� ɜɪɟɞɧɵɟ� ɜɟɳɟɫɬɜɚ�� ɤɨɬɨɪɵɟ�
ɜɵɛɪɚɫɵɜɚɸɬɫɹ�ɜ�ɚɬɦɨɫɮɟɪɭ��ɩɨɱɜɭ�ɢɥɢ�ɜɨɞɭ��ȼɚɠɧɵɦ�ɦɨɦɟɧɬɨɦ�ɹɜɥɹɟɬɫɹ�
ɭɱɟɬ� ɬɨɝɨ�� ɱɬɨ� ɫɟɥɶɫɤɨɯɨɡɹɣɫɬɜɟɧɧɨɟ� ɩɪɟɞɩɪɢɹɬɢɟ� ɩɪɟɞɫɬɚɜɥɹɟɬ� ɫɨɛɨɣ�
ɫɢɫɬɟɦɭ�� ɜɫɟ� ɷɥɟɦɟɧɬɵ� ɤɨɬɨɪɨɣ� ɧɚɯɨɞɹɬɫɹ� ɜ� ɬɟɫɧɨɣ� ɜɡɚɢɦɨɫɜɹɡɢ� ɢ�
ɜɡɚɢɦɨɞɟɣɫɬɜɢɢ��ɂɡɦɟɧɟɧɢɟ�ɨɞɧɨɝɨ�ɢɡ�ɷɥɟɦɟɧɬɨɜ�ɫɢɫɬɟɦɵ�ɫɤɚɡɵɜɚɟɬɫɹ�ɧɚ�
ɷɤɨɥɨɝɢɱɟɫɤɨɦ�ɫɨɫɬɨɹɧɢɢ�ɜɫɟɣ�ɫɢɫɬɟɦɵ� 

Ⱦɥɹ� ɩɪɨɟɤɬɢɪɨɜɚɧɢɹ� ɢɧɮɨɪɦɚɰɢɨɧɧɨɣ� ɫɢɫɬɟɦɵ� ɚɝɪɨɷɤɨɥɨɝɢɱɟɫɤɨɝɨ�
ɦɨɧɢɬɨɪɢɧɝɚ�ɩɟɪɜɨɧɚɱɚɥɶɧɨ�ɧɚɦɢ�ɩɪɟɞɫɬɚɜɥɟɧɚ ɫɯɟɦɚ�ɛɢɡɧɟɫ-ɩɪɨɰɟɫɫɨɜ�ɜ�
ɢɯ� ɥɨɝɢɱɟɫɤɨɣ� ɜɡɚɢɦɨɭɜɹɡɤɟ� ɩɪɢ� ɩɪɨɢɡɜɨɞɫɬɜɟ� ɪɚɡɥɢɱɧɵɯ�
ɫɟɥɶɫɤɨɯɨɡɹɣɫɬɜɟɧɧɵɯ� ɤɭɥɶɬɭɪ� ɢ� ɜɵɪɚɳɢɜɚɧɢɢ� ɫɟɥɶɫɤɨɯɨɡɹɣɫɬɜɟɧɧɵɯ�
ɠɢɜɨɬɧɵɯ� >��� �@�� Ɂɞɟɫɶ� ɩɪɢɜɟɞɟɦ� ɫɯɟɦɵ� ɛɢɡɧɟɫ-ɩɪɨɰɟɫɫɨɜ� ɢ�
ɫɨɩɪɨɜɨɠɞɚɸɳɢɟ�ɢɯ� ɜɵɛɪɨɫɵ� ɜɪɟɞɧɵɯ� ɜɟɳɟɫɬɜ� ɜ� ɨɤɪɭɠɚɸɳɭɸ� ɫɪɟɞɭ�ɩɨ�
ɩɪɢ�ɩɪɨɢɡɜɨɞɫɬɜɟ�ɡɟɪɧɨɜɵɯ�ɤɭɥɶɬɭɪ��Ɋɢɫɭɧɨɤ����� 

ɉɨ� ɨɰɟɧɤɚɦ� ɫɩɟɰɢɚɥɢɫɬɨɜ� ɞɨɥɹ� ɜɵɛɪɨɫɨɜ� ɜɪɟɞɧɵ� ɜɟɳɟɫɬɜ�
ɨɬɪɚɛɨɬɚɧɧɵɯ�ɝɚɡɨɜ�ɪɚɫɬɟɬ�ɜ�ɫɜɹɡɢ�ɫɨ�ɫɧɢɠɟɧɢɟɦ�ɤɚɱɟɫɬɜɚ�ɬɨɩɥɢɜɚ�ɢ�ɦɚɫɟɥ��
ɱɚɫɬɨɝɨ�ɨɬɫɭɬɫɬɜɢɹ�ɫɨɨɬɜɟɬɫɬɜɭɸɳɢɯ�ɩɪɢɛɨɪɨɜ�ɭɱɟɬɚ� 

ɉɪɢ�ɨɛɪɚɛɨɬɤɟ� ɩɟɫɬɢɰɢɞɚɦɢ� �ɝɟɪɛɢɰɢɞɵ��ɮɭɧɝɢɰɢɞɵ�� ɢɧɫɟɤɬɢɰɢɞɵ��
ɞɟɮɨɥɢɚɧɬɵ� ɩɪɢ� ɧɟɫɨɛɥɸɞɟɧɢɢ� ɬɟɯɧɨɥɨɝɢɢ� ɨɬɪɚɜɥɹɸɳɢɟ� ɜɟɳɟɫɬɜɚ�
ɩɨɩɚɞɚɸɬ�ɜ�ɩɨɱɜɭ�ɢ�ɜɨɞɵ��ɉɪɢ�ɷɤɫɩɥɭɚɬɚɰɢɢ�ɦɚɲɢɧɧɨ-ɬɪɚɤɬɨɪɧɨɝɨ�ɩɚɪɤɚ�
ɩɪɨɢɫɯɨɞɢɬ� ɡɚɝɪɹɡɧɟɧɢɟ� ɜɨɞɨɟɦɨɜ ɨɬɯɨɞɚɦɢ� ɬɨɩɥɢɜɧɨ-ɫɦɚɡɨɱɧɵɯ�
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ɦɚɬɟɪɢɚɥɨɜ�� ɉɟɪɟɭɩɥɨɬɧɟɧɢɟ� ɩɨɱɜ�� ɨɫɨɛɟɧɧɨ� ɩɪɢ� ɢɫɩɨɥɶɡɨɜɚɧɢɢ�
ɢɧɬɟɧɫɢɜɧɵɯ� ɬɟɯɧɨɥɨɝɢɣ� ɬɚɤɠɟ� ɹɜɥɹɟɬɫɹ� ɜɚɠɧɵɦ� ɮɚɤɬɨɪɨɦ�
ɚɧɬɪɨɩɨɝɟɧɧɨɝɨ�ɜɨɡɞɟɣɫɬɜɢɹ�ɧɚ�ɩɪɢɪɨɞɧɭɸ�ɫɪɟɞɭ�� ɬɚɤ� ɤɚɤ�ɩɪɢɜɨɞɢɬ�ɢɡ-ɡɚ�
ɜɨɡɦɨɠɧɨɣ� ɩɪɢ� ɷɬɨɦ� ɜɨɞɧɨɣ� ɢ� ɜɟɬɪɨɜɨɣ� ɷɪɨɡɢɢɢ� ɤ� ɞɟɝɪɚɞɚɰɢɢ� ɩɨɱɜ� ɢ�
ɥɚɧɞɲɚɮɬɨɜ� 

ɉɪɨɛɥɟɦɚ� ɩɟɪɟɭɩɥɨɬɧɟɧɢɹ� ɩɨɱɜ� ɜ� ɩɨɫɥɟɞɧɢɟ� ɞɟɫɹɬɢɥɟɬɢɹ�
ɜɵɞɜɢɧɭɥɚɫɶ�ɧɚ�ɨɞɧɨ�ɢɡ�ɩɟɪɜɵɯ�ɦɟɫɬ�ɜ�ɪɹɞɭ�ɚɧɬɪɨɩɨɝɟɧɧɵɯ�ɜɨɡɞɟɣɫɬɜɢɣ�ɧɚ�
ɩɪɢɪɨɞɧɭɸ� ɫɪɟɞɭ�� ɉɟɪɟɭɩɥɨɬɧɟɧɢɟ� ɜɟɞɟɬ� ɤ� ɭɫɢɥɟɧɢɸ� ɨɫɧɨɜɧɨɝɨ�
ɚɧɬɪɨɩɨɝɟɧɧɨɝɨ� ɮɚɤɬɨɪɚ� ɞɟɝɪɚɞɚɰɢɢ� ɩɨɱɜ� ɢ� ɥɚɧɞɲɚɮɬɨɜ� ± ɜɨɞɧɨɣ� ɢ�
ɜɟɬɪɨɜɨɣ�ɷɪɨɡɢɢ� 

 

 
 

ɉɪɢ� ɜɧɟɫɟɧɢɢ� ɦɢɧɟɪɚɥɶɧɵɯ� ɭɞɨɛɪɟɧɢɣ� ɜ� ɚɬɦɨɫɮɟɪɭ� �ɩɨɱɜɭ��
ɩɨɞɡɟɦɧɵɟ� ɢ� ɩɨɜɟɪɯɧɨɫɬɧɵɟ� ɜɨɞɵ� ɩɨɩɚɞɚɟɬ� ɚɦɦɢɚɤ� �1+3��� ɨɤɫɢɞɚ�
ɞɢɚɡɨɬ� �122�� ɢ� ɧɢɬɪɚɬɨɜ� �123±). Ɉɤɨɥɨ� ɩɨɥɨɜɢɧɵ� ɜɧɨɫɢɦɵɯ� ɚɡɨɬɧɵɯ�
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ɭɞɨɛɪɟɧɢɣ�ɩɨɩɚɞɚɸɬ�ɜ�ɩɢɳɭ�ɢ�ɤɨɪɦɚ��ɚ�ɨɫɬɚɜɲɚɹɫɹ�ɱɚɫɬɶ�ɩɟɪɟɯɨɞɢɬ�ɥɢɛɨ�
ɜ� ɚɬɦɨɫɮɟɪɭ� ɜ� ɜɢɞɟ� ɚɦɦɢɚɤɚ� �1+3��� ɨɤɫɢɞɚ� ɚɡɨɬɚ� �12��� ɨɤɫɢɞɚ� ɞɢɚɡɨɬɚ�
(N22�� ɢɥɢ� ɚɡɨɬɚ� �12��� ɥɢɛɨ� ɜ� ɜɨɞɭ� ɤɚɤ� ɧɢɬɪɚɬɵ� �123±). Ɉɤɫɢɞ� ɚɡɨɬɚ� ɢ�
ɞɢɨɤɫɢɞ�ɚɡɨɬɚ�ɦɨɝɭɬ�ɫɩɨɫɨɛɫɬɜɨɜɚɬɶ�ɧɚɪɭɲɟɧɢɸ�ɨɡɨɧɨɜɨɝɨ�ɫɥɨɹ� 

ɉɪɢ� ɩɪɨɢɡɜɨɞɫɬɜɟ� ɦɨɥɨɤɚ� �ɦɨɥɨɱɧɨ-ɬɨɜɚɪɧɵɟ� ɮɟɪɦɵ�� ɜɵɛɪɨɫɵ�
ɜɪɟɞɧɵɯ� ɜɟɳɟɫɬɜ� ɜ� ɚɬɦɨɫɮɟɪɭ� ɩɪɨɢɫɯɨɞɹɬ� ɩɪɢ� ɬɚɤɢɯ� ɩɪɨɢɡɜɨɞɫɬɜɟɧɧɵɯ�
ɩɪɨɰɟɫɫɚɯ�� ɤɚɤ�� ɩɨɞɞɟɪɠɚɧɢɟ� ɦɢɤɪɨɤɥɢɦɚɬɚ� ɠɢɜɨɬɧɨɜɨɞɱɟɫɤɢɯ�
ɩɨɦɟɳɟɧɢɣ�� Ʉɨɪɦɥɟɧɢɟ� ɢ� ɩɨɟɧɢɟ� ɫɤɨɬɚ�� ɍɞɚɥɟɧɢɟ� ɢ� ɬɪɚɧɫɩɨɪɬɢɪɨɜɤɚ�
ɧɚɜɨɡɚ��ɋɨɞɟɪɠɚɧɢɟ�ɤɨɪɨɜ� 

ɉɪɢ� ɩɨɞɞɟɪɠɚɧɢɢ� ɦɢɤɪɨɤɥɢɦɚɬɚ� ɠɢɜɨɬɧɨɜɨɞɱɟɫɤɢɯ� ɩɨɦɟɳɟɧɢɣ�
ɢɫɩɨɥɶɡɭɸɬɫɹ�ɞɥɹ�ɨɬɨɩɥɟɧɢɹ�ɩɨɦɟɳɟɧɢɹ�ɗɥɟɤɬɪɨɤɚɥɨɪɢɮɟɪɧɵɟ�ɭɫɬɚɧɨɜɤɢ��
ɜɨɡɞɭɲɧɨ-ɨɬɨɩɢɬɟɥɶɧɵɟ� ɚɝɪɟɝɚɬɵ�� ɝɚɡɨɜɵɟ� ɬɟɩɥɨɝɟɧɟɪɚɬɨɪɵ�� ɝɚɡɨɜɵɟ�
ɜɨɡɞɭɯɨɧɚɝɪɟɜɚɬɟɥɢ�� ɤɨɬɨɪɵɟ� ɩɪɢ� ɪɚɛɨɬɟ� ɜɵɛɪɚɫɵɜɚɸɬ� ɜ� ɨɤɪɭɠɚɸɳɭɸ�
ɫɪɟɞɭ� ɜ� ɨɫɧɨɜɧɨɦ� ɬɚɤɢɟ� ɜɟɳɟɫɬɜɚ�� ɤɚɤ� ɨɤɫɢɞ� ɚɡɨɬɚ�12��ɢ� ɨɤɫɢɞ� ɭɝɥɟɪɨɞɚ�
CO2. 

ɇɟɩɨɫɪɟɞɫɬɜɟɧɧɨ�ɫɚɦɨ�ɫɨɞɟɪɠɚɧɢɟ�ɫɤɨɬɚ�ɪɚɡɥɢɱɧɵɯ�ɩɨɥɨɜɨɡɪɚɫɬɧɵɯ�
ɝɪɭɩɩ� ɩɪɢɜɨɞɢɬ� ɤ� ɩɨɩɚɞɚɧɢɸ� ɜ� ɨɤɪɭɠɚɸɳɭɸ� ɫɪɟɞɭ� ɬɚɤɢɯ� ɩɪɨɞɭɤɬɨɜ�
ɠɢɡɧɟɞɟɹɬɟɥɶɧɨɫɬɢ� ɫɤɨɬɚ� ɜ� ɪɟɡɭɥɶɬɚɬɟ� ɮɟɪɦɟɧɬɚɬɢɜɧɨɝɨ� ɪɚɫɳɟɩɥɟɧɢɹ�
ɚɦɢɧɨɤɢɫɥɨɬ� ɢ� ɞɟɫɬɪɭɤɰɢɢ� ɨɫɬɚɬɤɨɜ� ɧɟ� ɩɟɪɟɜɚɪɟɧɧɨɝɨ� ɤɨɪɦɚ�� ɤɚɤ�
Ɇɢɤɪɨɨɪɝɚɧɢɡɦɵ�� ɚɦɦɢɚɤ�� ɫɟɪɨɜɨɞɨɪɨɞ�� ɮɟɧɨɥ�� ɚɥɶɞɟɝɢɞ� ɩɪɨɩɢɨɧɨɜɵɣ��
ɤɚɩɪɨɧɨɜɚɹ� ɤɢɫɥɨɬɚ�� ɦɟɬɢɥɦɟɪɤɚɩɬɚɧ�� ɞɢɦɟɬɢɥɫɭɥɶɮɢɞ�� ɞɢɦɟɬɢɥɚɦɢɧ��
ɩɵɥɶ�ɦɟɯɨɜɚɹ �ɲɟɪɫɬɹɧɚɹ�� 

ɉɪɢ� ɞɨɟɧɢɢ� ɫɤɨɬɚ� ɞɥɹ� ɩɪɨɦɵɜɤɢ� ɦɨɥɨɤɨɩɪɨɜɨɞɨɜ� ɢ� ɞɪɭɝɨɝɨ�
ɨɛɨɪɭɞɨɜɚɧɢɹ� ɢɫɩɨɥɶɡɭɸɬɫɹ� ɤɢɫɥɨɬɧɵɟ� ɦɨɸɳɢɟ� ɫɪɟɞɫɬɜɚ�� ɩɨɷɬɨɦɭ� ɜ�
ɨɤɪɭɠɚɸɳɭɸ�ɫɪɟɞɭ�ɩɨɩɚɞɚɸɬ�ɮɨɫɮɨɪɧɚɹ�ɢ� ɚɡɨɬɧɚɹ� ɤɢɫɥɨɬɵ�� ɜɯɨɞɹɳɢɟ�ɜ�
ɫɨɫɬɚɜ�ɦɨɸɳɢɯ�ɫɪɟɞɫɬɜ� 

ɂɬɚɤ�� ɚɝɪɨɷɤɨɥɨɝɢɱɟɫɤɢɣ� ɦɨɧɢɬɨɪɢɧɝ� ɹɜɥɹɟɬɫɹ� ɜɚɠɧɨɣ�
ɫɨɫɬɚɜɥɹɸɳɟɣ� ɷɤɨɥɨɝɢɱɟɫɤɨɝɨ� ɦɨɧɢɬɨɪɢɧɝɚ� ɫɬɪɚɧɵ�� ȼ� ɧɚɫɬɨɹɳɟɟ� ɜɪɟɦɹ�
ɧɚɢɛɨɥɟɟ� ɷɮɮɟɤɬɢɜɧɵɦ� ɫɩɨɫɨɛɨɦ� ɟɝɨ� ɩɪɨɜɟɞɟɧɢɹ� ɹɜɥɹɟɬɫɹ� ɩɪɢɦɟɧɟɧɢɟ�
ɢɧɮɨɪɦɚɰɢɨɧɧɵɯ�ɬɟɯɧɨɥɨɝɢɣ�ɜ�ɪɟɚɥɢɡɚɰɢɢ�ɞɚɧɧɨɣ�ɡɚɞɚɱɢ� 

 
Ʌɢɬɟɪɚɬɭɪɚ 

 
��Ⱥɝɪɨɷɤɨɥɨɝɢɱɟɫɤɢɣ ɦɨɧɢɬɨɪɢɧɝ ɡɟɦɟɥɶ� ɫɟɥɶɫɤɨɯɨɡɹɣɫɬɜɟɧɧɨɝɨ� ɧɚɡɧɚɱɟɧɢɹ��

ɪɟɬɪɨɫɩɟɤɬɢɜɚ�ɢ ɫɨɜɪɟɦɟɧɧɨɫɬɶ� >Ɍɟɤɫɬ@� ��ɦɨɧɨɝɪɚɮɢɹ� �� >ɉ��Ⱥ��ɑɟɤɦɚɪɟɜ�ɢ� ɞɪ�@� ��Ɇ-ɜɨ�
ɨɛɪɚɡɨɜɚɧɢɹ� ɢ� ɧɚɭɤɢ� Ɋɨɫɫɢɣɫɤɨɣ� Ɏɟɞɟɪɚɰɢɢ�� Ɏɟɞɟɪɚɥɶɧɨɟ� ɝɨɫ�� ɛɸɞɠɟɬɧɨɟ�
ɨɛɪɚɡɨɜɚɬɟɥɶɧɨɟ�ɭɱɪɟɠɞɟɧɢɟ�ɜɵɫɲ��ɩɪɨɮ��ɨɛɪɚɡɨɜɚɧɢɹ��Ɇɨɪɞɨɜɫɤɢɣ�ɝɨɫ��ɭɧ-ɬ�ɢɦ��ɇ��ɉ��
Ɉɝɚɪɺɜɚ���- ɋɚɪɚɧɫɤ���ɂɡɞ-ɜɨ�Ɇɨɪɞɨɜɫɤɨɝɨ�ɭɧ-ɬɚ��������- �����>�@�ɫ����ɝɪɚɮ���ɬɚɛɥ������ɫɦ���
ISBN 978-5-7103-3141-5. 

��ɏɭɞɹɤɨɜɚ�� ȿ�ȼ��� ɋɬɟɩɚɧɰɟɜɢɱ�� Ɇ�ɇ��� Ƚɨɪɛɚɱɟɜ�� Ɇ�ɂ�� ɢ� ɞɪ�� Ɇɨɞɟɥɢɪɨɜɚɧɢɟ�
ɛɢɡɧɟɫ-ɩɪɨɰɟɫɫɨɜ�ɧɚ�ɩɪɟɞɩɪɢɹɬɢɹɯ�ȺɉɄ��ɍɱɟɛɧɢɤ��± ɋɉ-ɛ��Ʌɚɧɶ��������± ����ɫ� 

��ɑɟɪɧɢɤɨɜ�� ȼ�Ⱥ�� Ⱥɝɪɨɷɤɨɥɨɝɢɹ�� Ȼɢɨɪɚɡɧɨɨɛɪɚɡɢɟ� ɢ� ɭɫɬɨɣɱɢɜɨɟ� ɪɚɡɜɢɬɢɟ� ��
Ɇɨɞɭɥɶ�����ɂɧɬɟɪɚɤɬɢɜɧɚɹ�ɮɨɪɦɚ��- ɉɭɳɢɧɨ���ɈɇɌɂ�ɉɇɐ�ɊȺɇ��������ɈɇɌɂ�ɉɭɳɢɧ��
ɧɚɭɱ��ɰɟɧɬɪɚ�ɊȺɇ���- ���ɫ���,6%1��-201-14514-0. 
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Ƚ�Ɋ��ɒɚɞɪɢɧɚ��Ⱥ�ɂ��Ʉɭɩɰɨɜ��Ɏ�Ɇ��Ƚɢɦɪɚɧɨɜ 
 

 ɎȽȻɈɍ�©Ʉɚɡɚɧɫɤɢɣ�ɧɚɰɢɨɧɚɥɶɧɵɣ�ɢɫɫɥɟɞɨɜɚɬɟɥɶɫɤɢɣ� 
ɬɟɯɧɨɥɨɝɢɱɟɫɤɢɣ�ɭɧɢɜɟɪɫɢɬɟɬª 

 
ɉɊɈȽɇɈɁɂɊɈȼȺɇɂȿ�ȽɊȺɇɂɐ�ɁɈɇɕ�ɊȺɋɉɊɈɋɌɊȺɇȿɇɂə�ȽȺɁȺ 
ɋ�ɉɈɆɈɓɖɘ�ɂɋɄɍɋɋɌȼȿɇɇɕɏ�ɇȿɃɊɈɇɇɕɏ�ɋȿɌȿɃ�ɉɊɂ�

ȺȼȺɊɂɃɇɈɃ�ɊȺɁȽȿɊɆȿɌɂɁȺɐɂɂ�ȿɆɄɈɋɌɂ 
 

Ɇɨɞɟɥɢ�� ɩɨɫɬɪɨɟɧɧɵɟ� ɧɚ� ɨɫɧɨɜɟ� ɢɫɤɭɫɫɬɜɟɧɧɵɯ� ɧɟɣɪɨɧɧɵɯ� ɫɟɬɟɣ�� ɦɨɝɭɬ� ɛɵɬɶ�
ɢɫɩɨɥɶɡɨɜɚɧɵ� ɞɥɹ� ɩɪɟɞɫɤɚɡɚɧɢɹ� ɧɟɫɤɨɥɶɤɢɯ� ɧɟɡɚɜɢɫɢɦɵɯ� ɩɚɪɚɦɟɬɪɨɜ� ɜ� ɡɚɞɚɱɚɯ�
ɩɪɨɝɧɨɡɢɪɨɜɚɧɢɹ� ɚɜɚɪɢɣɧɨɣ� ɪɚɡɝɟɪɦɟɬɢɡɚɰɢɢ� ɟɦɤɨɫɬɢ�� ɞɥɢɧɚ� ɡɨɧɵ� ɩɨ� ɜɟɬɪɭ�� ɞɥɢɧɵ�
ɡɨɧɵ�ɩɪɨɬɢɜ� ɜɟɬɪɚ�� ɦɚɤɫɢɦɚɥɶɧɚɹ� ɩɨɥɭɲɢɪɢɧɚ� ɡɨɧɵ�� ɚ� ɬɚɤɠɟ� ɪɚɫɫɬɨɹɧɢɟ�� ɧɚ� ɤɨɬɨɪɨɦ�
ɞɨɫɬɢɝɚɟɬɫɹ� ɦɚɤɫɢɦɚɥɶɧɚɹ� ɲɢɪɢɧɚ� ɡɨɧɵ�� ɋɨɡɞɚɧɧɚɹ� ɧɟɣɪɨɫɟɬɟɜɚɹ� ɦɨɞɟɥɶ� ɧɚ� ɨɫɧɨɜɟ�
ɩɪɨɰɟɫɫɨɜ� ɪɚɫɩɪɨɫɬɪɚɧɟɧɢɹ� ɝɚɡɚ� ɩɪɨɝɧɨɡɢɪɭɟɬ� ɪɚɫɱɟɬɧɵɟ� ɞɚɧɧɵɟ�� ɩɨɥɭɱɟɧɧɵɟ� ɫ�
ɩɨɦɨɳɶɸ�ɩɪɨɝɪɚɦɦɧɨɝɨ�ɤɨɦɩɥɟɤɫɚ�TOXI. 

Ʉɥɸɱɟɜɵɟ�ɫɥɨɜɚ��ɢɫɤɭɫɫɬɜɟɧɧɚɹ�ɧɟɣɪɨɧɧɚɹ�ɫɟɬɶ��ɜɵɛɪɨɫ�ɝɚɡɚ��ɉȾɄ� 
 
Ⱦɥɹ� ɫɨɡɞɚɧɢɹ� ɢɫɤɭɫɫɬɜɟɧɧɨɣ� ɧɟɣɪɨɫɟɬɟɜɨɣ� ɦɨɞɟɥɢ� ɧɟɨɛɯɨɞɢɦɨ�

ɪɟɲɢɬɶ�ɫɥɟɞɭɸɳɢɟ�ɡɚɞɚɱɢ�� 
1) ɉɟɪɜɨɧɚɱɚɥɶɧɵɣ� ɪɚɫɱɟɬ� ɡɨɧ� ɤɨɧɰɟɧɬɪɚɰɢɣ� ɢ� ɬɨɤɫɨɞɨɡ� ɧɚ�

ɩɪɨɝɪɚɦɦɧɨɦ�ɤɨɦɩɥɟɤɫɟ�TOXI [1]; 
2) ɋɩɟɰɢɚɥɶɧɚɹ� ɩɨɞɝɨɬɨɜɤɚ� ɩɨɥɭɱɟɧɧɵɯ� ɞɚɧɧɵɯ ɞɥɹ� ɨɛɭɱɟɧɢɹ� ɫ�

ɩɨɦɨɳɶɸ�ɢɫɤɭɫɫɬɜɟɧɧɵɯ�ɧɟɣɪɨɧɧɵɯ�ɫɟɬɟɣ� 
3) Ɉɛɭɱɟɧɢɟ� ɢɫɤɭɫɫɬɜɟɧɧɨɣ� ɧɟɣɪɨɫɟɬɟɜɨɣ� ɦɨɞɟɥɢ�� ɤɨɬɨɪɚɹ�

ɜɵɫɨɤɨɣ�ɬɨɱɧɨɫɬɶɸ�ɜɨɫɩɪɨɢɡɜɟɞɟɬ�ɪɟɡɭɥɶɬɚɬɵ�ɪɚɫɱɟɬɨɜ�ɡɨɧ�ɤɨɧɰɟɧɬɪɚɰɢɣ�
ɢ�ɬɨɤɫɨɞɨɡ��ɩɨɥɭɱɟɧɧɵɯ�ɧɚ�ɩɪɨɝɪɚɦɦɧɨɦ�ɤɨɦɩɥɟɤɫɟ�TOXI. 

 

 
Ɋɢɫ���. Ⱦɢɚɝɪɚɦɦɚ�ɪɚɫɩɪɟɞɟɥɟɧɢɹ�ɪɟɡɭɥɶɬɚɬɨɜ�ɦɨɞɟɥɢɪɨɜɚɧɢɹ�ɞɥɹ�ɩɨɤɚɡɚɬɟɥɹ�ɞɥɢɧɵ�

ɡɨɧɵ�ɩɨ�ɜɟɬɪɭ��Ʉɨɷɮɮɢɰɢɟɧɬ�ɞɟɬɟɪɦɢɧɚɰɢɢ�ɪɚɜɟɧ����� 
 

Ⱥɜɬɨɪɚɦɢ�� ɪɚɧɟɟ� ɜ� ɪɚɛɨɬɚɯ� >�-�@� ɩɨɞɪɨɛɧɨ� ɪɚɫɫɦɨɬɪɟɧɵ� ɪɚɡɥɢɱɧɵɟ�
ɫɩɨɫɨɛɵ� ɩɨɫɬɪɨɟɧɢɹ� ɢ� ɩɪɨɰɟɫɫɵ� ɨɛɭɱɟɧɢɹ� ɢɫɤɭɫɫɬɜɟɧɧɵɯ� ɧɟɣɪɨɫɟɬɟɜɵɯ�
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ɦɨɞɟɥɟɣ�� ɚ� ɬɚɤɠɟ� ɜɵɛɨɪ� ɬɟɯ� ɢɥɢ� ɢɧɵɯ� ɩɚɪɚɦɟɬɪɨɜ� ɧɟɣɪɨɧɧɨɣ� ɫɟɬɢ� ɜ�
ɩɪɨɰɟɫɫɚɯ�ɨɛɭɱɟɧɢɹ� 

ɉɨ� ɩɨɥɭɱɟɧɧɵɦ� ɞɚɧɧɵɦ� ɢɡ� ɪɚɫɱɟɬɨɜ� ɧɚ� ɩɪɨɝɪɚɦɦɧɨɦ� ɤɨɦɩɥɟɤɫɟ�
TOXI ɜɵɛɪɚɧ� ɰɟɥɟɜɨɣ� ɩɚɪɚɦɟɬɪ� ± ɬɨɤɫɨɞɨɡɚ�� ȼ� TOXI ɬɚɤɠɟ� ɩɨɥɭɱɟɧɵ�
ɪɚɡɥɢɱɧɵɟ�ɯɚɪɚɤɬɟɪɢɫɬɢɤɢ� ɞɥɢɧɚ�ɡɨɧɵ�ɩɨ�ɜɟɬɪɭ� ɞɥɢɧɚ�ɡɨɧɵ�ɩɪɨɬɢɜ ɜɟɬɪɚ��
ɦɚɤɫɢɦɚɥɶɧɚɹ� ɩɨɥɭɲɢɪɢɧɚ� ɡɨɧɵ� ɪɚɫɫɬɨɹɧɢɟ�� ɧɚ� ɤɨɬɨɪɨɦ� ɞɨɫɬɢɝɚɟɬɫɹ�
ɦɚɤɫɢɦɚɥɶɧɚɹ�ɩɨɥɭɲɢɪɢɧɚ�ɡɨɧɵ� 

ɇɚ� ɞɢɚɝɪɚɦɦɚɯ� ɧɢɠɟ� ɩɨɞɪɨɛɧɨ� ɩɪɟɞɫɬɚɜɥɟɧɵ� ɪɟɡɭɥɶɬɚɬɵ�
ɩɪɨɝɧɨɡɢɪɨɜɚɧɢɹ�ɞɥɹ�ɤɚɠɞɨɝɨ�ɢɡ�ɩɚɪɚɦɟɬɪɨɜ�± ɡɚɜɢɫɢɦɨɫɬɶ�ɩɪɟɞɫɤɚɡɚɧɧɵɯ�
ɞɚɧɧɵɯ�ɨɬ�ɪɟɚɥɶɧɵɯ�ɡɧɚɱɟɧɢɣ�� 

 

 
Ɋɢɫ�����Ⱦɢɚɝɪɚɦɦɚ�ɪɚɫɩɪɟɞɟɥɟɧɢɹ�ɪɟɡɭɥɶɬɚɬɨɜ�ɦɨɞɟɥɢɪɨɜɚɧɢɹ�ɞɥɹ�ɩɨɤɚɡɚɬɟɥɹ�ɞɥɢɧɵ�
ɡɨɧɵ�ɩɪɨɬɢɜ�ɜɟɬɪɚ��Ʉɨɷɮɮɢɰɢɟɧɬ�ɞɟɬɟɪɦɢɧɚɰɢɢ�ɪɚɜɟɧ�������Ⱦɢɚɝɪɚɦɦɚ�ɪɚɫɩɪɟɞɟɥɟɧɢɹ�

ɪɟɡɭɥɶɬɚɬɨɜ�ɦɨɞɟɥɢɪɨɜɚɧɢɹ�ɞɥɹ�ɩɨɤɚɡɚɬɟɥɹ�ɦɚɤɫɢɦɚɥɶɧɨɣ�ɩɨɥɭɲɢɪɢɧɵ�ɡɨɧɵ��
Ʉɨɷɮɮɢɰɢɟɧɬ�ɞɟɬɟɪɦɢɧɚɰɢɢ ɪɚɜɟɧ�������Ⱦɢɚɝɪɚɦɦɚ�ɪɚɫɩɪɟɞɟɥɟɧɢɹ�ɪɟɡɭɥɶɬɚɬɨɜ�
ɦɨɞɟɥɢɪɨɜɚɧɢɹ�ɞɥɹ�ɩɨɤɚɡɚɬɟɥɹ�ɪɚɫɫɬɨɹɧɢɹ��ɧɚ�ɤɨɬɨɪɨɦ�ɞɨɫɬɢɝɚɟɬɫɹ�ɦɚɤɫɢɦɚɥɶɧɚɹ�

ɩɨɥɭɲɢɪɢɧɚ�ɡɨɧɵ��Ʉɨɷɮɮɢɰɢɟɧɬ�ɞɟɬɟɪɦɢɧɚɰɢɢ�ɪɚɜɟɧ����� 
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Ɇɨɞɟɥɢ�� ɩɨɫɬɪɨɟɧɧɵɟ� ɧɚ� ɨɫɧɨɜɟ� ɢɫɤɭɫɫɬɜɟɧɧɵɯ� ɧɟɣɪɨɧɧɵɯ� ɫɟɬɟɣ��
ɩɨɤɚɡɵɜɚɸɬ ɯɨɪɨɲɭɸ ɬɨɱɧɨɫɬɶ.  

ɉɨ�ɪɟɡɭɥɶɬɚɬɚɦ�ɞɚɧɧɨɣ ɪɚɛɨɬɵ�ɦɨɠɧɨ�ɫɞɟɥɚɬɶ�ɫɥɟɞɭɸɳɢɟ�ɜɵɜɨɞɵ� 
1) Ɇɨɞɟɥɢ�� ɩɨɫɬɪɨɟɧɧɵɟ� ɧɚ� ɨɫɧɨɜɟ� ɢɫɤɭɫɫɬɜɟɧɧɵɯ� ɧɟɣɪɨɧɧɵɯ�

ɫɟɬɟɣ��ɦɨɝɭɬ�ɛɵɬɶ�ɩɪɟɞɥɨɠɟɧɵ ɞɥɹ�ɩɪɨɝɧɨɡɢɪɨɜɚɧɢɹ�ɛɨɥɶɲɨɝɨ�ɤɨɥɢɱɟɫɬɜɚ�
ɩɚɪɚɦɟɬɪɨɜ�ɜ�ɡɚɞɚɱɚɯ�ɷɤɨɥɨɝɢɢ�ɢ�ɩɪɨɦɵɲɥɟɧɧɨɣ�ɛɟɡɨɩɚɫɧɨɫɬɢ��ȼ�ɞɚɧɧɨɦ�
ɤɨɧɤɪɟɬɧɨɦ� ɫɥɭɱɚɟ�� ɞɥɢɧɚ� ɡɨɧɵ� ɩɨ� ɜɟɬɪɭ�� ɞɥɢɧɵ� ɡɨɧɵ� ɩɪɨɬɢɜ� ɜɟɬɪɚ��
ɦɚɤɫɢɦɚɥɶɧɚɹ� ɩɨɥɭɲɢɪɢɧɚ� ɡɨɧɵ�� ɚ� ɬɚɤɠɟ� ɪɚɫɫɬɨɹɧɢɟ�� ɧɚ� ɤɨɬɨɪɨɦ�
ɞɨɫɬɢɝɚɟɬɫɹ�ɦɚɤɫɢɦɚɥɶɧɚɹ�ɲɢɪɢɧɚ�ɡɨɧɵ� 

2) ɉɨɫɬɪɨɟɧɧɚɹ ɢɫɤɭɫɫɬɜɟɧɧɚɹ ɧɟɣɪɨɫɟɬɟɜɚɹ� ɦɨɞɟɥɶ� ɩɨɡɜɨɥɹɟɬ 
ɫɩɪɨɝɧɨɡɢɪɨɜɚɬɶ ɪɚɫɱɟɬɧɵɟ� ɞɚɧɧɵɟ ɝɪɚɧɢɰ� ɡɨɧɵ� ɪɚɫɫɟɢɜɚɧɢɹ� ɨɩɚɫɧɵɯ�
ɤɨɧɰɟɧɬɪɚɰɢɣ� ɝɚɡɚ ɱɭɬɶ� ɦɟɧɟɟ� ɬɨɱɧɟɟ�TOXI�� ɧɨ� ɡɚ� ɛɵɫɬɪɵɣ� ɩɪɨɦɟɠɭɬɨɤ�
ɜɪɟɦɟɧɢ��ɱɬɨ�ɨɱɟɧɶ�ɚɤɬɭɚɥɶɧɨ�ɩɪɢ�ɚɜɚɪɢɣɧɨɣ�ɫɢɬɭɚɰɢɢ� 

3) ɇɚɢɛɨɥɟɟ� ɬɨɱɧɵɟ�ɪɟɡɭɥɶɬɚɬɵ�ɩɨɥɭɱɟɧɵ�ɞɥɹ�ɩɨɤɚɡɚɬɟɥɹ� ɞɥɢɧɵ�
ɡɨɧɵ�ɩɨ�ɜɟɬɪɭ�� 

Ⱦɥɹ� ɩɨɥɭɱɟɧɢɹ� ɛɨɥɟɟ� ɬɨɱɧɵɯ� ɩɪɨɝɧɨɡɨɜ� ɧɟɨɛɯɨɞɢɦɨ� ɭɜɟɥɢɱɢɜɚɬɶ�
ɨɛɴɟɦ�ɨɛɭɱɚɸɳɟɣ�ɜɵɛɨɪɤɢ�� 

 
Ʌɢɬɟɪɚɬɭɪɚ 

 
1. URL: https://toxi.ru��Ⱦɚɬɚ�ɨɛɪɚɳɟɧɢɹ�± 03.02.2021 
2.  Ʉɭɡɧɟɰɨɜɚ� Ⱥ�ɋ��� Ʉɭɩɰɨɜ� Ⱥ�ɂ��� Ƚɢɦɪɚɧɨɜ� Ɏ�Ɇ�� ɂɫɩɨɥɶɡɨɜɚɧɢɟ�

ɧɟɣɪɨɫɟɬɟɜɨɣ�ɦɨɞɟɥɢ� ɞɥɹ� ɩɪɨɝɧɨɡɢɪɨɜɚɧɢɹ� ɜ� ɪɟɠɢɦɟ� ɪɟɚɥɶɧɨɝɨ� ɜɪɟɦɟɧɢ� ɩɨɫɥɟɞɫɬɜɢɣ�
ɜɵɛɪɨɫɚ� ɨɩɚɫɧɨɝɨ� ɝɚɡɚ� ɢɡ� ɬɟɯɧɨɥɨɝɢɱɟɫɤɨɝɨ� ɨɛɨɪɭɞɨɜɚɧɢɹ� �� Ⱥ�ɋ�� Ʉɭɡɧɟɰɨɜɚ� ɢ� >ɞɪ�@� ���
ȼɟɫɬɧɢɤ�ɬɟɯɧɨɥɨɝɢɱɟɫɤɨɝɨ�ɭɧɢɜɟɪɫɢɬɟɬɚ��������ʋ����± ɋ�����-120. 

3. Ʉɭɡɧɟɰɨɜɚ� Ⱥ�ɋ��� Ʉɭɩɰɨɜ� Ⱥ�ɂ��� Ƚɢɦɪɚɧɨɜ� Ɏ�Ɇ�� ɂɫɩɨɥɶɡɨɜɚɧɢɟ�
ɧɟɣɪɨɫɟɬɟɜɨɣ� ɦɨɞɟɥɢ� ɞɥɹ� ɩɪɨɝɧɨɡɢɪɨɜɚɧɢɹ� ɩɨɫɥɟɞɫɬɜɢɣ� ɚɜɚɪɢɣɧɨɝɨ� ɢɫɬɟɱɟɧɢɹ� ɝɚɡɚ� ɜ�
ɪɟɠɢɦɟ� ɪɟɚɥɶɧɨɝɨ� ɜɪɟɦɟɧɢ� �� Ⱥ�ɋ�� Ʉɭɡɧɟɰɨɜɚ� ɢ� >ɞɪ�@� ��� ȼɟɫɬɧɢɤ� ɬɟɯɧɨɥɨɝɢɱɟɫɤɨɝɨ�
ɭɧɢɜɟɪɫɢɬɟɬɚ� ������ʋ�����± ɋ�����-126. 

4. Ɇɢɧɞɭɛɚɟɜɚ� Ƚ�Ɋ��� Ʉɭɩɰɨɜ� Ⱥ�ɂ��� Ƚɢɦɪɚɧɨɜ� Ɏ�Ɇ�� ɉɪɢɦɟɧɟɧɢɟ�
ɢɫɤɭɫɫɬɜɟɧɧɵɯ� ɧɟɣɪɨɧɧɵɯ� ɫɟɬɟɣ� ɞɥɹ� ɩɪɨɝɧɨɡɢɪɨɜɚɧɢɹ� ɩɨɫɥɟɞɫɬɜɢɣ� ɜɵɛɪɨɫɚ� ɝɚɡɚ� ɧɚ�
ɩɪɢɦɟɪɟ� ɷɤɫɩɟɪɢɦɟɧɬɨɜ� ©Prairie Grassª��ɑɚɫɬɶ� ��� �� Ƚ�Ɋ��Ɇɢɧɞɭɛɚɟɜɚ� ɢ� >ɞɪ�@� ���ȼɟɫɬɧɢɤ�
ɬɟɯɧɨɥɨɝɢɱɟɫɤɨɝɨ�ɭɧɢɜɟɪɫɢɬɟɬɚ��������ʋ�����± ɋ����-100. 

5. Ɇɢɧɞɭɛɚɟɜɚ� Ƚ�Ɋ��� Ʉɭɩɰɨɜ� Ⱥ�ɂ��� Ƚɢɦɪɚɧɨɜ� Ɏ�Ɇ�� ɉɪɢɦɟɧɟɧɢɟ�
ɢɫɤɭɫɫɬɜɟɧɧɵɯ� ɧɟɣɪɨɧɧɵɯ� ɫɟɬɟɣ� ɞɥɹ� ɩɪɨɝɧɨɡɢɪɨɜɚɧɢɹ� ɩɨɫɥɟɞɫɬɜɢɣ� ɜɵɛɪɨɫɚ� ɝɚɡɚ� ɧɚ�
ɩɪɢɦɟɪɟ� ɷɤɫɩɟɪɢɦɟɧɬɨɜ� ©Prairie Grassª��ɑɚɫɬɶ� ��� �� Ƚ�Ɋ��Ɇɢɧɞɭɛɚɟɜɚ� ɢ� >ɞɪ�@� ���ȼɟɫɬɧɢɤ�
ɬɟɯɧɨɥɨɝɢɱɟɫɤɨɝɨ�ɭɧɢɜɟɪɫɢɬɟɬɚ��������ʋ�����± ɋ�����-109. 
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ɋɨɜɪɟɦɟɧɧɵɟ�ɦɟɬɨɞɵ�ɜɵɹɜɥɟɧɢɹ�ɷɤɨɬɨɤɫɢɤɚɧɬɨɜ�ɜ�ɨɛɴɟɤɬɚɯ�
ɨɤɪɭɠɚɸɳɟɣ�ɫɪɟɞɵ�ɢ�ɨɰɟɧɤɚ�ɢɯ�ɜɨɡɞɟɣɫɬɜɢɹ� 

ɧɚ�ɷɤɨɫɢɫɬɟɦɵ�ɢ�ɡɞɨɪɨɜɶɟ�ɱɟɥɨɜɟɤɚ 
 

 
Ⱥ�Ⱥ� Ⱥɧɰɢɮɟɪɨɜɚ�1��Ɇ�ɘ� Ʉɨɩɚɟɜɚ�1��ɉ�Ʉ� Ʉɚɲɤɚɪɨɜ�1,2 

 
1ɇɂɐ�©Ʉɭɪɱɚɬɨɜɫɤɢɣ�ɢɧɫɬɢɬɭɬª��Ɇɨɫɤɜɚ 

2Ɇɨɫɤɨɜɫɤɢɣ�ɝɨɫɭɞɚɪɫɬɜɟɧɧɵɣ�ɭɧɢɜɟɪɫɢɬɟɬ�ɢɦ��Ɇ�ȼ��Ʌɨɦɨɧɨɫɨɜɚ 
 

ȼɅɂəɇɂȿ ɉɊɈɆɕɒɅȿɇɇɕɏ�ɇȺɇɈɆȺɌȿɊɂȺɅɈȼ�
ɇȺ ɉɈȼȿȾȿɇɑȿɋɄɂȿ�ɂ�ɄɈȽɇɂɌɂȼɇɕȿ�ɎɍɇɄɐɂɂ�
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Ⱥɤɬɢɜɧɨɟ� ɢɫɩɨɥɶɡɨɜɚɧɢɟ� ɧɚɧɨɱɚɫɬɢɰ� ɫɟɪɟɛɪɚ� ɜ� ɪɚɡɥɢɱɧɵɯ� ɨɬɪɚɫɥɹɯ�
ɩɪɨɦɵɲɥɟɧɧɨɫɬɢ� ɩɪɢɜɨɞɢɬ� ɤ� ɢɯ� ɜɧɟɞɪɟɧɢɸ� ɜ� ɛɢɨ- ɢ� ɷɤɨɫɮɟɪɵ�� ɗɬɨ� ɩɨɜɵɲɚɟɬ�
ɧɟɨɛɯɨɞɢɦɨɫɬɶ� ɩɨɧɢɦɚɧɢɹ� ɩɪɨɰɟɫɫɨɜ�� ɩɪɨɢɫɯɨɞɹɳɢɯ� ɦɟɠɞɭ� ɫɨɟɞɢɧɟɧɢɹɦɢ� ɫɟɪɟɛɪɚ� ɢ�
ɠɢɜɨɣ�ɤɥɟɬɤɨɣ��ȼ�ɞɚɧɧɨɣ�ɪɚɛɨɬɟ�ɢɫɫɥɟɞɨɜɚɥɢ�ɜɥɢɹɧɢɟ�ɧɚɧɨɱɚɫɬɢɰ�ɫɟɪɟɛɪɚ�ɪɚɡɦɟɪɨɦ����
ɧɦ�� ɫɬɚɛɢɥɢɡɢɪɨɜɚɧɧɵɯ� ɩɨɥɢɜɢɧɢɥɩɢɪɪɨɥɢɞɨɧɨɦ�� ɧɚ� ɩɨɜɟɞɟɧɱɟɫɤɢɟ� ɢ� ɤɨɝɧɢɬɢɜɧɵɟ�
ɮɭɧɤɰɢɢ� ɥɚɛɨɪɚɬɨɪɧɵɯ� ɦɵɲɟɣ� ɥɢɧɢɢ� C57Bl���� ɇɚɧɨɱɚɫɬɢɰɵ� ɜɜɨɞɢɥɢ� ɩɟɪɨɪɚɥɶɧɨ� ɫ�
ɩɢɬɶɟɜɨɣ� ɜɨɞɨɣ� ɜ� ɬɟɱɟɧɢɟ����� ���� ����ɢ� ����ɫɭɬɨɤ��ɉɨ�ɨɤɨɧɱɚɧɢɢ�ɜɜɟɞɟɧɢɹ�ɠɢɜɨɬɧɵɯ�
ɬɟɫɬɢɪɨɜɚɥɢ�ɜ�ɨɬɤɪɵɬɨɦ�ɩɨɥɟ��ɩɪɢɩɨɞɧɹɬɨɦ�ɤɪɟɫɬɨɨɛɪɚɡɧɨɦ�ɥɚɛɢɪɢɧɬɟ��ɬɟɦɧɨ-ɫɜɟɬɥɨɣ�
ɤɚɦɟɪɟ� ɢ� ɦɨɞɟɥɢ� ɭɫɥɨɜɧɨ-ɪɟɮɥɟɤɬɨɪɧɨɝɨ� ɡɚɦɢɪɚɧɢɹ�� ȼ� ɪɟɡɭɥɶɬɚɬɟ� ɨɤɚɡɚɥɨɫɶ�� ɱɬɨ�
ɩɨɜɟɞɟɧɱɟɫɤɢɟ� ɢ� ɤɨɝɧɢɬɢɜɧɵɟ� ɮɭɧɤɰɢɢ� ɠɢɜɨɬɧɵɯ� ɩɪɢ� ɩɨɫɬɨɹɧɧɨɦ� ɜɜɟɞɟɧɢɢ�
ɧɚɧɨɱɚɫɬɢɰ� ɫɟɪɟɛɪɚ� ɩɪɨɯɨɞɢɥɢ� ɱɟɪɟɡ� ɬɪɢ� ɷɬɚɩɚ�� ɧɚɪɚɫɬɚɧɢɟ� ɬɪɟɜɨɠɧɨɫɬɢ�� ɜɤɥɸɱɟɧɢɟ�
ɚɞɚɩɬɚɰɢɨɧɧɨɝɨ� ɦɟɯɚɧɢɡɦɚ� ɢ� ɧɚɪɭɲɟɧɢɟ� ɞɨɥɝɨɜɪɟɦɟɧɧɨɣ� ɤɨɧɬɟɤɫɬɭɚɥɶɧɨɣ� ɩɚɦɹɬɢ��
ɉɨɷɬɨɦɭ�ɞɥɢɬɟɥɶɧɨɟ�ɷɤɫɩɨɧɢɪɨɜɚɧɢɟ�ɧɚɧɨɱɚɫɬɢɰɚɦɢ�ɫɟɪɟɛɪɚ�ɦɨɠɟɬ�ɛɵɬɶ�ɧɟɛɟɡɨɩɚɫɧɨ�
ɞɥɹ�ɦɥɟɤɨɩɢɬɚɸɳɢɯ� 

Ʉɥɸɱɟɜɵɟ� ɫɥɨɜɚ�� ɧɚɧɨɱɚɫɬɢɰɵ� ɫɟɪɟɛɪɚ�� ɧɚɧɨɱɚɫɬɢɰɚ�� ɩɨɜɟɞɟɧɱɟɫɤɢɟ� ɮɭɧɤɰɢɢ��
ɤɨɝɧɢɬɢɜɧɵɟ�ɮɭɧɤɰɢɢ��ɦɥɟɤɨɩɢɬɚɸɳɢɟ��ɨɬɤɪɵɬɨɟ�ɩɨɥɟ��ɩɪɢɩɨɞɧɹɬɵɣ�ɤɪɟɫɬɨɨɛɪɚɡɧɵɣ�
ɥɚɛɢɪɢɧɬ��ɬɟɦɧɨ-ɫɜɟɬɥɚɹ�ɤɚɦɟɪɚ��ɦɨɞɟɥɶ�ɭɫɥɨɜɧɨ-ɪɟɮɥɟɤɬɨɪɧɨɝɨ�ɡɚɦɢɪɚɧɢɹ 

 

ɋɟɪɟɛɪɨ� ɢɡɜɟɫɬɧɨ� ɫ� ɞɪɟɜɧɢɯ� ɜɪɟɦɟɧ� ɛɥɚɝɨɞɚɪɹ� ɫɜɨɢɦ� ɜɵɪɚɠɟɧɧɵɦ�
ɚɧɬɢɛɚɤɬɟɪɢɚɥɶɧɵɦ��ɩɪɨɬɢɜɨɜɢɪɭɫɧɵɦ�ɢ�ɮɭɧɝɢɰɢɞɧɵɦ�ɫɜɨɣɫɬɜɚɦ�>�@��ȿɝɨ�
ɩɪɢɦɟɧɹɥɢ�ɜ�ɦɟɞɢɰɢɧɫɤɢɯ�ɰɟɥɹɯ�ɟɳɟ�ɜ�Ⱦɪɟɜɧɟɦ�ȿɝɢɩɬɟ�ɢ�Ɇɟɫɨɩɨɬɚɦɢɢ��ȼ�
ɞɪɟɜɧɟɢɧɞɢɣɫɤɨɣ��ɚɸɪɜɟɞɢɱɟɫɤɨɣ�ɢ�ɪɟɥɢɝɢɨɡɧɨɣ�ɥɢɬɟɪɚɬɭɪɟ��ɭɩɨɦɢɧɚɟɬɫɹ�
ɨɛ� ɨɛɟɡɡɚɪɚɠɢɜɚɧɢɢ� ɜɨɞɵ� ɩɭɬɟɦ� ɩɨɦɟɳɟɧɢɹ� ɜ ɧɟɟ� ɪɚɫɤɚɥɟɧɧɨɝɨ� ɫɟɪɟɛɪɚ�
>�@�� ɇɚɱɢɧɚɹ� ɫ� XIX ɜ�� Fɟɪɟɛɪɨ� ɧɚɱɚɥɢ� ɩɪɢɦɟɧɹɬɶ� ɜ� ɜɢɞɟ� ɤɨɥɥɨɢɞɧɵɯ�
ɪɚɫɬɜɨɪɨɜ��ɚɪɝɢɪɨɥ��ɩɪɨɬɚɪɝɨɥ��ɢ�ɫɨɥɟɣ��ɥɹɩɢɫ�� >�@��ɋ�����-ɯ�ɝɝ��ɜ�ɫɜɹɡɢ�ɫ�
ɪɚɡɜɢɬɢɟɦ� ɧɚɧɨɬɟɯɧɨɥɨɝɢɣ� ɫɬɚɥɢ� ɲɢɪɨɤɨ� ɢɫɩɨɥɶɡɨɜɚɬɶɫɹ� ɧɚɧɨɱɚɫɬɢɰɵ�
ɫɟɪɟɛɪɚ�ɜ�ɩɢɳɟɜɨɣ��ɤɨɫɦɟɬɢɱɟɫɤɨɣ��ɥɟɝɤɨɣ�ɩɪɨɦɵɲɥɟɧɧɨɫɬɢ��ɦɟɞɢɰɢɧɟ�ɢ�
ɮɚɪɦɚɰɟɜɬɢɤɟ� 

Ⱥɤɬɢɜɧɵɣ�ɨɛɨɪɨɬ�ɫɟɪɟɛɪɚ�ɜ�ɪɚɡɥɢɱɧɵɯ�ɮɨɪɦɚɯ�ɩɪɢɜɟɥ�ɤ�ɜɧɟɞɪɟɧɢɸ�
ɷɬɨɝɨ� ɫɥɚɛɨɛɢɨɮɢɥɶɧɨɝɨ� ɷɥɟɦɟɧɬɚ� ɜ� ɛɢɨ- ɢ� ɷɤɨɫɮɟɪɵ�� ɩɨɜɵɫɢɥ�
ɧɟɨɛɯɨɞɢɦɨɫɬɶ�ɩɨɧɢɦɚɧɢɹ�ɩɪɨɰɟɫɫɨɜ��ɩɪɨɢɫɯɨɞɹɳɢɯ�ɦɟɠɞɭ�ɫɨɟɞɢɧɟɧɢɹɦɢ�
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ɫɟɪɟɛɪɚ� ɢ� ɠɢɜɨɣ� ɤɥɟɬɤɨɣ�� ɋɟɪɟɛɪɨ� ɢ�� ɜ� ɱɚɫɬɧɨɫɬɢ�� ɟɝɨ� ɧɚɧɨɱɚɫɬɢɰɵ�
ɫɩɨɫɨɛɧɵ� ɨɤɚɡɵɜɚɬɶ� ɬɨɤɫɢɱɟɫɤɨɟ� ɞɟɣɫɬɜɢɟ� ɧɟ� ɬɨɥɶɤɨ� ɧɚ� ɩɚɬɨɝɟɧɧɵɟ�
ɨɪɝɚɧɢɡɦɵ��ɧɨ�ɢ�ɧɚ�ɡɞɨɪɨɜɵɟ�ɤɥɟɬɤɢ��ɩɪɢɜɨɞɹ�ɤ�ɧɚɪɭɲɟɧɢɸ�ɦɟɬɚɛɨɥɢɡɦɚ��
ɝɟɧɟɬɢɱɟɫɤɢɦ�ɢɡɦɟɧɟɧɢɹɦ�ɢ�ɚɩɨɩɬɨɡɭ�>�@� 

ɇɚɧɨɱɚɫɬɢɰɵ�ɫɟɪɟɛɪɚ��ɫɬɚɛɢɥɢɡɢɪɨɜɚɧɧɵɟ�ɝɢɞɪɨɮɢɥɶɧɨɣ�ɨɛɨɥɨɱɤɨɣ��
ɦɨɝɭɬ� ɛɵɬɶ� ɜɟɫɶɦɚ� ɭɫɬɨɣɱɢɜɵ� ɩɪɢ� ɪɟɰɢɪɤɭɥɹɰɢɢ� ɜ� ɨɤɪɭɠɚɸɳɟɣ� ɫɪɟɞɟ��
ɂɫɩɨɥɶɡɨɜɚɧɢɟ� ɧɚɧɨɱɚɫɬɢɰ� ɫɟɪɟɛɪɚ� ɜ� ɤɚɱɟɫɬɜɟ� ɭɞɨɛɪɟɧɢɣ� ɩɪɢɜɨɞɢɬ� ɤ� ɢɯ�
ɩɨɩɚɞɚɧɢɸ�ɜ�ɬɪɨɮɢɱɟɫɤɢɟ�ɰɟɩɢ�ɢ�ɡɚɝɪɹɡɧɟɧɢɸ�ɨɤɪɭɠɚɸɳɟɣ�ɫɪɟɞɵ��Ɍɚɤɠɟ�
ɞɥɹ� ɷɤɨɥɨɝɢɱɟɫɤɨɣ� ɨɛɫɬɚɧɨɜɤɢ� ɩɪɟɞɫɬɚɜɥɹɟɬ� ɨɩɚɫɧɨɫɬɶ� ɪɟɰɢɪɤɭɥɹɰɢɹ�
ɧɚɧɨɱɚɫɬɢɰ� ɫɟɪɟɛɪɚ� ɢ� ɞɪɭɝɢɯ� ɟɝɨ� ɫɨɟɞɢɧɟɧɢɣ� ɜ� ɫɬɨɱɧɵɯ� ɜɨɞɚɯ� ɩɨɫɥɟ� ɢɯ�
ɢɫɩɨɥɶɡɨɜɚɧɢɹ� ɜ� ɫɨɫɬɚɜɟ� ɡɭɛɧɵɯ� ɩɚɫɬ�� ɫɬɢɪɚɥɶɧɵɯ� ɩɨɪɨɲɤɨɜ��
ɚɧɬɢɛɚɤɬɟɪɢɚɥɶɧɵɯ� ɦɵɥ�� ɧɟɤɨɧɬɪɨɥɢɪɭɟɦɨɣ� ɭɬɢɥɢɡɚɰɢɢ�
ɫɟɪɟɛɪɨɫɨɞɟɪɠɚɳɢɯ�ɨɬɯɨɞɨɜ�� 

ȼ� ɞɚɧɧɨɣ ɪɚɛɨɬɟ� ɛɵɥɚ� ɩɪɨɜɟɞɟɧɚ� ɨɰɟɧɤɚ� ɜɥɢɹɧɢɹ� ɞɥɢɬɟɥɶɧɨɝɨ�
ɩɟɪɨɪɚɥɶɧɨɝɨ� ɜɜɟɞɟɧɢɹ� ɧɚɧɨɱɚɫɬɢɰ� ɫɟɪɟɛɪɚ� ɧɚ� ɤɨɝɧɢɬɢɜɧɵɟ� ɢ�
ɩɨɜɟɞɟɧɱɟɫɤɢɟ�ɮɭɧɤɰɢɢ�ɥɚɛɨɪɚɬɨɪɧɵɯ�ɦɵɲɟɣ� 

ȼ� ɤɚɱɟɫɬɜɟ� ɧɚɧɨɱɚɫɬɢɰ� ɢɫɩɨɥɶɡɨɜɚɥɚɫɶ� ɤɨɦɦɟɪɱɟɫɤɢ� ɞɨɫɬɭɩɧɚɹ�
ɛɢɨɥɨɝɢɱɟɫɤɢ-ɚɤɬɢɜɧɚɹ� ɞɨɛɚɜɤɚ� Ⱥɪɝɨɜɢɬ-ɋ� ɫɨ� ɫɬɚɛɢɥɢɡɢɪɭɸɳɟɣ�
ɨɛɨɥɨɱɤɨɣ�ɢɡ�ɩɨɥɢɜɢɧɢɥɩɢɪɪɨɥɢɞɨɧɚ��ɈɈɈ�ɇɉɐ�©ȼɟɤɬɨɪ-ȼɢɬɚª��Ɋɨɫɫɢɹ���
ɇɚɧɨɱɚɫɬɢɰɵ�ɯɚɪɚɤɬɟɪɢɡɨɜɚɥɢ�ɦɟɬɨɞɚɦɢ�ɞɢɧɚɦɢɱɟɫɤɨɝɨ�ɪɚɫɫɟɹɧɢɹ�ɫɜɟɬɚ�ɢ�
ɩɪɨɫɜɟɱɢɜɚɸɳɟɣ� ɷɥɟɤɬɪɨɧɧɨɣ� ɦɢɤɪɨɫɤɨɩɢɢ�� ȼ� ɤɚɱɟɫɬɜɟ� ɦɨɞɟɥɢ�
ɦɥɟɤɨɩɢɬɚɸɳɢɯ� ɢɫɩɨɥɶɡɨɜɚɥɢ� ɦɵɲɟɣ-ɫɚɦɰɨɜ� ɥɢɧɢɢ� &��%O���� ɧɚɱɢɧɚɹ� ɫ�
ɜɨɡɪɚɫɬɚ���ɦɟɫɹɰɚ��Ɏɢɥɢɚɥ�ɋɬɨɥɛɨɜɚɹ�ɎȽȻɍɇ�ɇɰɛɦɬ�ɎɆȻȺ�Ɋɨɫɫɢɢ). 

ȼ� ɷɤɫɩɟɪɢɦɟɧɬɟ� ɦɨɞɟɥɢɪɨɜɚɥɢ� ɞɥɢɬɟɥɶɧɵɣ� ɟɠɟɞɧɟɜɧɵɣ� ɩɪɢɟɦ�
ɧɚɧɨɱɚɫɬɢɰ� ɫɟɪɟɛɪɚ�� ɀɢɜɨɬɧɵɟ� ɛɵɥɢ� ɪɚɡɞɟɥɟɧɵ� ɧɚ� ɱɟɬɵɪɟ� ɝɪɭɩɩɵ� ɩɨ�
ɫɪɨɤɚɦ�ɩɪɢɟɦɚ�ɧɚɧɨɱɚɫɬɢɰ��������������ɢ�����ɫɭɬɨɤ��Ʉɚɠɞɚɹ�ɢɡ�ɷɬɢɯ�ɝɪɭɩɩ�
ɛɵɥɚ� ɪɚɡɞɟɥɟɧɚ� ɧɚ� �� ɩɨɞɝɪɭɩɩɵ� ± ɷɤɫɩɟɪɢɦɟɧɬɚɥɶɧɭɸ� ɢ� ɤɨɧɬɪɨɥɶɧɭɸ��
ɗɤɫɩɟɪɢɦɟɧɬɚɥɶɧɵɟ�ɠɢɜɨɬɧɵɟ� ɩɨɥɭɱɚɥɢ� ɩɨ� ���ɦɤɝ� ɧɚɧɨɱɚɫɬɢɰ� ɫɟɪɟɛɪɚ� ɜ�
ɫɭɬɤɢ� ɜ� ɬɟɱɟɧɢɟ� ɭɤɚɡɚɧɧɵɯ� ɩɟɪɢɨɞɨɜ�� Ʉɨɧɬɪɨɥɶɧɵɟ� ɠɢɜɨɬɧɵɟ� ɩɨɥɭɱɚɥɢ�
ɨɱɢɳɟɧɧɭɸ�ɜɨɞɭ��Milli Ro��ɋɒȺ��ɜ�ɪɟɠɢɦɟ�ɧɟɨɝɪɚɧɢɱɟɧɧɨɝɨ�ɞɨɫɬɭɩɚ��ȼɫɟ�
ɠɢɜɨɬɧɵɟ�ɫɨɞɟɪɠɚɥɢɫɶ�ɜ�ɢɧɞɢɜɢɞɭɚɥɶɧɵɯ�ɤɥɟɬɤɚɯ�ɜɨ�ɜɪɟɦɹ�ɷɤɫɩɟɪɢɦɟɧɬɚ�
ɜ� ɩɨɦɟɳɟɧɢɢ� ɩɪɢ� ������ ɱɚɫɨɜɨɦ� ɰɢɤɥɟ� ɞɟɧɶ�ɧɨɱɶ�� ɫ� ɤɨɧɬɪɨɥɢɪɭɟɦɵɦɢ�
ɬɟɦɩɟɪɚɬɭɪɨɣ� ɢ� ɜɥɚɠɧɨɫɬɶɸ� ɜɨɡɞɭɯɚ�� ɉɨ� ɨɤɨɧɱɚɧɢɢ� ɤɚɠɞɨɝɨ� ɷɬɚɩɚ�
ɜɜɟɞɟɧɢɹ� ɧɚɧɨɱɚɫɬɢɰ� ɠɢɜɨɬɧɵɯ� ɬɟɫɬɢɪɨɜɚɥɢ� ɜ� ɨɬɤɪɵɬɨɦ� ɩɨɥɟ��
ɩɪɢɩɨɞɧɹɬɨɦ� ɤɪɟɫɬɨɨɛɪɚɡɧɨɦ� ɥɚɛɢɪɢɧɬɟ�� ɬɟɦɧɨ-ɫɜɟɬɥɨɣ� ɤɚɦɟɪɟ�� ɦɨɞɟɥɢ�
ɭɫɥɨɜɧɨ-ɪɟɮɥɟɤɬɨɪɧɨɝɨ�ɡɚɦɢɪɚɧɢɹ�ɫ�ɢɧɬɟɪɜɚɥɨɦ�ɜ���ɫɭɬɤɢ�� 

Ɋɚɡɦɟɪ�ɧɚɧɨɱɚɫɬɢɰ�ɫɨɫɬɚɜɢɥ������ɧɦ� 
ȼɫɟ� ɠɢɜɨɬɧɵɟ� ɧɨɪɦɚɥɶɧɨ� ɪɚɡɜɢɜɚɥɢɫɶ� ɢ� ɧɚɛɢɪɚɥɢ� ɜɟɫ� ɜ� ɬɟɱɟɧɢɟ�

ɜɫɟɝɨ�ɷɤɫɩɟɪɢɦɟɧɬɚ��ɍɞɟɥɶɧɵɣ�ɜɟɫ�ɨɪɝɚɧɨɜ�ɠɢɜɨɬɧɵɯ�ɷɤɫɩɟɪɢɦɟɧɬɚɥɶɧɵɯ�
ɝɪɭɩɩ�ɧɟ�ɨɬɥɢɱɚɥɫɹ�ɨɬ�ɤɨɧɬɪɨɥɶɧɵɯ��ɡɚ�ɢɫɤɥɸɱɟɧɢɟɦ�ɜɟɫɚ�ɥɟɝɤɢɯ�ɜ�ɝɪɭɩɩɚɯ�
¶��� ɫɭɬɨɤ¶� ɢ� µ���� ɫɭɬɨɤ¶�� ɭɞɟɥɶɧɵɣ� ɜɟɫ� ɥɟɝɤɢɯ� ɠɢɜɨɬɧɵɯ�� ɩɨɥɭɱɚɜɲɢɯ�
ɧɚɧɨɱɚɫɬɢɰɵ� ɫɟɪɟɛɪɚ� ɛɵɥ� ɫɬɚɬɢɫɬɢɱɟɫɤɢ� ɧɢɠɟ� ɭɞɟɥɶɧɨɝɨ� ɜɟɫɚ� ɥɟɝɤɢɯ�
ɤɨɧɬɪɨɥɶɧɵɯ�ɠɢɜɨɬɧɵɯ� 
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Ⱥɧɚɥɢɡɢɪɭɹ� ɞɚɧɧɵɟ�� ɩɨɥɭɱɟɧɧɵɟ� ɢɡ� ɩɨɜɟɞɟɧɱɟɫɤɢɯ� ɬɟɫɬɨɜ�� ɦɨɠɧɨ�
ɡɚɤɥɸɱɢɬɶ�� ɱɬɨ� ɧɚɱɢɧɚɹ� ɫ� ��� ɫɭɬɨɤ� ɞɨ� ���� ɫɭɬɨɤ� ɭ� ɷɤɫɩɟɪɢɦɟɧɬɚɥɶɧɵɯ�
ɠɢɜɨɬɧɵɯ� ɧɚɪɚɫɬɚɥɚ� ɬɪɟɜɨɠɧɨɫɬɶ�� ɡɚɤɥɸɱɚɸɳɚɹɫɹ� ɜ� ɭɦɟɧɶɲɟɧɢɢ� ɱɢɫɥɚ�
ɩɟɪɟɦɟɳɟɧɢɣ�ɢɡ�ɨɬɫɟɤɚ�ɜ�ɨɬɫɟɤ�ɢ�ɱɢɫɥɚ�ɜɵɝɥɹɞɵɜɚɧɢɣ�ɢɡ�ɬɟɦɧɨɝɨ�ɨɬɫɟɤɚ�ɜ�
ɬɟɦɧɨ-ɫɜɟɬɥɨɣ� ɤɚɦɟɪɟ�� ɚ� ɬɚɤɠɟ� ɭɜɟɥɢɱɟɧɢɢ� ɜɪɟɦɟɧɢ�� ɩɪɨɜɟɞɟɧɧɨɝɨ� ɜ�
ɩɟɪɟɯɨɞɧɨɣ� ɢ� ɩɪɢɫɬɟɧɨɱɧɨɣ� ɡɨɧɚɯ� ɨɬɤɪɵɬɨɝɨ� ɩɨɥɹ�� Ɍɚɤɠɟ� ɞɥɹ� ��� ɢ� ����
ɫɭɬɨɤ� ɧɚɛɥɸɞɚɥɨɫɶ� ɭɦɟɧɶɲɟɧɢɟ� ɩɪɨɣɞɟɧɧɨɝɨ� ɩɭɬɢ� ɜ� ɩɟɪɟɯɨɞɧɨɣ� ɡɨɧɟ�
ɷɤɫɩɟɪɢɦɟɧɬɚɥɶɧɵɦɢ�ɠɢɜɨɬɧɵɦɢ��ȼɦɟɫɬɟ�ɫ�ɬɟɦ��ɞɥɹ�����ɫɭɬɨɤ�ɩɨɜɵɲɚɥɨɫɶ�
ɢɫɫɥɟɞɨɜɚɬɟɥɶɫɤɨɟ� ɩɨɜɟɞɟɧɢɟ� ɜ� ɷɤɫɩɟɪɢɦɟɧɬɚɥɶɧɨɣ� ɩɨɞɝɪɭɩɩɟ��
ɜɵɪɚɠɚɸɳɟɟɫɹ� ɜ� ɭɜɟɥɢɱɟɧɢɢ� ɤɨɥɢɱɟɫɬɜɚ� ɫɬɨɟɤ�� ɋɬɚɬɢɫɬɢɱɟɫɤɢ� ɡɧɚɱɢɦɵɯ�
ɩɨɜɟɞɟɧɱɟɫɤɢɯ�ɢɡɦɟɧɟɧɢɣ�ɞɥɹ� ɝɪɭɩɩɵ�����ɫɭɬɨɤ�ɧɟ�ɧɚɛɥɸɞɚɥɨɫɶ��Ɉɞɧɚɤɨ�
ɠɢɜɨɬɧɵɟ�� ɩɨɥɭɱɚɜɲɢɟ� ɧɚɧɨɱɚɫɬɢɰɵ� ɫɟɪɟɛɪɚ� ɜ� ɬɟɱɟɧɢɟ� ���� ɫɭɬɨɤ�
ɞɟɦɨɧɫɬɪɢɪɨɜɚɥɢ�ɫɧɢɠɟɧɢɟ�ɞɨɥɝɨɜɪɟɦɟɧɧɨɣ�ɤɨɧɬɟɤɫɬɭɚɥɶɧɨɣ�ɩɚɦɹɬɢ� 

ȼ�ɡɚɤɥɸɱɟɧɢɢ�ɦɨɠɧɨ�ɨɬɦɟɬɢɬɶ��ɱɬɨ�ɞɥɢɬɟɥɶɧɨɟ�ɜɜɟɞɟɧɢɟ�ɧɚɧɨɱɚɫɬɢɰ�
ɫɟɪɟɛɪɚ� ɪɚɡɦɟɪɨɦ� ��� ɧɦ�� ɫɬɚɛɢɥɢɡɢɪɨɜɚɧɧɵɯ� ɩɨɥɢɜɢɧɢɥɩɢɪɪɨɥɢɞɨɧɨɦ��
ɩɪɢɜɨɞɢɬ�ɤ�ɩɨɜɟɞɟɧɱɟɫɤɢɦ�ɢ�ɤɨɝɧɢɬɢɜɧɵɦ�ɢɡɦɟɧɟɧɢɹɦ��ɩɪɨɯɨɞɹɳɢɦ�ɱɟɪɟɡ�
ɬɪɢ� ɷɬɚɩɚ�� ɧɚɪɚɫɬɚɧɢɟ� ɬɪɟɜɨɠɧɨɫɬɢ�� ɜɤɥɸɱɟɧɢɟ� ɚɞɚɩɬɚɰɢɨɧɧɵɯ�
ɦɟɯɚɧɢɡɦɨɜ�ɢ�ɧɚɪɭɲɟɧɢɟ�ɞɨɥɝɨɜɪɟɦɟɧɧɨɣ�ɩɚɦɹɬɢ� >���@��Ɍɚɤɢɟ�ɧɚɪɭɲɟɧɢɹ�
ɦɨɝɭɬ�ɛɵɬɶ�ɫɜɹɡɚɧɵ�ɫ�ɧɚɤɨɩɥɟɧɢɟɦ�ɫɟɪɟɛɪɚ�ɜ�ɝɨɥɨɜɧɨɦ�ɦɨɡɝɟ�ɢ�ɟɝɨ�ɨɬɞɟɥɚɯ�
ɭ� ɷɤɫɩɨɧɢɪɨɜɚɧɧɵɯ� ɠɢɜɨɬɧɵɯ� >�@�� ɉɨɷɬɨɦɭ� ɚɤɬɢɜɧɨɟ� ɢɫɩɨɥɶɡɨɜɚɧɢɟ�
ɧɚɧɨɱɚɫɬɢɰ� ɫɟɪɟɛɪɚ� ɢ� ɢɯ� ɧɟɤɨɧɬɪɨɥɢɪɭɟɦɚɹ� ɭɬɢɥɢɡɚɰɢɹ� ɦɨɝɭɬ� ɧɟɫɬɢ�
ɨɩɪɟɞɟɥɟɧɧɭɸ�ɭɝɪɨɡɭ�ɞɥɹ�ɩɫɢɯɢɱɟɫɤɨɝɨ�ɡɞɨɪɨɜɶɹ�ɦɥɟɤɨɩɢɬɚɸɳɢɯ� 

ɂɫɫɥɟɞɨɜɚɧɢɟ� ɜɵɩɨɥɧɟɧɨ� ɩɪɢ� ɮɢɧɚɧɫɨɜɨɣ� ɩɨɞɞɟɪɠɤɟ� Ɋɨɫɫɢɣɫɤɨɝɨ�
ɮɨɧɞɚ�ɮɭɧɞɚɦɟɧɬɚɥɶɧɵɯ�ɢɫɫɥɟɞɨɜɚɧɢɣ�ɢ�ɉɪɚɜɢɬɟɥɶɫɬɜɚ�Ɇɨɫɤɜɵ��ɝɪɚɧɬ�ʋ�
21-315-70016). 
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ȼ� ɪɚɛɨɬɟ� ɩɪɨɢɡɜɟɞɟɧɚ� ɨɰɟɧɤɚ� ɷɤɨɬɨɤɫɢɤɨɥɨɝɢɱɟɫɤɨɝɨ� ɜɨɡɞɟɣɫɬɜɢɹ�
ɩɟɧɨɨɛɪɚɡɨɜɚɬɟɥɟɣ�ɪɚɡɧɵɯ�ɦɚɪɨɤ�ɧɚ�ɠɢɜɵɟ�ɨɪɝɚɧɢɡɦɵ��Ɉɰɟɧɤɚ�ɩɪɨɢɡɜɨɞɢɥɚɫɶ�ɦɟɬɨɞɨɦ�
ɛɢɨɢɞɢɤɚɰɢɢ�� ɜ� ɤɚɱɟɫɬɜɟ� ɬɟɫɬ-ɨɪɝɚɧɢɡɦɚ� ɢɫɩɨɥɶɡɨɜɚɧ� ɨɜɟɫ� ɩɨɫɟɜɧɨɣ�� ɂɫɫɥɟɞɨɜɚɧɢɹ�
ɩɨɤɚɡɚɥɢ�� ɱɬɨ� ɞɚɠɟ� ɩɟɧɨɨɛɪɚɡɨɜɚɬɟɥɶ� ɧɢɡɤɨɣ� ɤɨɧɰɟɧɬɪɚɰɢɢ� ɩɪɨɹɜɥɹɟɬ� ɡɧɚɱɢɬɟɥɶɧɨɟ�
ɧɟɝɚɬɢɜɧɨɟ�ɧɚ�ɨɜɟɫ�± ɡɚɦɟɞɥɹɹ�ɨɛɪɚɡɨɜɚɧɢɟ�ɤɨɪɧɟɣ�ɢ�ɜɟɝɟɬɚɬɢɜɧɨɣ�ɦɚɫɫɵ� 

Ʉɥɸɱɟɜɵɟ� ɫɥɨɜɚ�� ɩɟɧɨɨɛɪɚɡɨɜɚɬɟɥɶ� ɞɥɹ� ɬɭɲɟɧɢɹ� ɩɨɠɚɪɨɜ�� ɨɤɪɭɠɚɸɳɚɹ� ɫɪɟɞɚ��
ɛɢɨɬɟɫɬɢɪɨɜɚɧɢɟ��ɛɢɨɪɚɡɥɨɠɟɧɢɟ��ɫɟɦɟɧɚ�ɨɜɫɚ� 

 
ɉɪɢ�ɬɭɲɟɧɢɢ�ɩɨɠɚɪɨɜ�ɧɚɢɛɨɥɟɟ�ɷɮɮɟɤɬɢɜɧɵɦ�ɹɜɥɹɟɬɫɹ�ɩɪɢɦɟɧɟɧɢɟ�

ɜɨɞɧɵɯ� ɪɚɫɬɜɨɪɨɜ� ɫ� ɩɟɧɨɨɛɪɚɡɨɜɚɬɟɥɟɦ�� Ɉɝɧɟɬɭɲɚɳɢɟ� ɩɟɧɵ� ɫ� ɩɪɚɜɢɥɶɧɨ�
ɩɨɞɨɛɪɚɧɧɨɣ� ɤɨɧɰɟɧɬɪɚɰɢɟɣ� ɩɟɧɨɨɛɪɚɡɨɜɚɬɟɥɹ� ɢ� ɞɪɭɝɢɦɢ� ɞɨɛɚɜɤɚɦɢ�
(ɚɧɬɢɮɪɢɡɵ��ɦɢɧɟɪɚɥɶɧɵɟ�ɫɨɥɢ� ɦɨɝɭɬ�ɨɩɟɪɚɬɢɜɧɨ�ɥɢɤɜɢɞɢɪɨɜɚɬɶ�ɩɨɠɚɪ�ɢ�
ɭɦɟɧɶɲɚɬɶ�ɪɚɫɯɨɞ�ɜɨɞɵ�ɩɪɢ�ɬɭɲɟɧɢɢ [4].  

Ɋɚɡɥɢɱɚɸɬ� ɩɪɢɪɨɞɧɵɟ� ɢ� ɢɫɤɭɫɫɬɜɟɧɧɵɟ� ɩɟɧɨɨɛɪɚɡɨɜɚɬɟɥɢ�� ɉɟɪɜɵɟ�
ɜɫɬɪɟɱɚɸɬɫɹ� ɜ� ɠɢɜɨɣ� ɩɪɢɪɨɞɟ� �ɦɨɪɫɤɚɹ� ɩɟɧɚ�� ɠɢɜɨɬɧɵɣ� ɩɪɨɬɟɢɧ ɢ� ɞɪ����
ɜɬɨɪɵɟ��ɫɨɡɞɚɧɵ�ɱɟɥɨɜɟɤɨɦ�� 

ɋɬɨɢɬ� ɩɨɧɢɦɚɬɶ�� ɱɬɨ� ɩɪɨɞɭɤɬɵ� ɫɝɨɪɚɧɢɹ� ɧɚɦɧɨɝɨ� ɜɪɟɞɧɟɟ�� ɱɟɦ�
ɢɫɩɨɥɶɡɭɟɦɵɣ� ɩɟɧɨɨɛɪɚɡɨɜɚɬɟɥɶ�� Ɉɩɟɪɚɬɢɜɧɨ� ɩɨɬɭɲɟɧɧɵɣ� ɩɨɠɚɪ�� ɤɚɤ�
ɩɪɚɜɢɥɨ ɩɟɪɟɜɟɲɢɜɚɟɬ ɩɨɫɥɟɞɫɬɜɢɹ� ɧɟɝɚɬɢɜɧɨɝɨ ɜɨɡɞɟɣɫɬɜɢɹ�
ɨɝɧɟɬɭɲɚɳɟɝɨ� ɜɟɳɟɫɬɜɚ. ɉɟɧɨɨɛɪɚɡɨɜɚɬɟɥɢ� ± ɷɬɨ ɧɟɭɫɬɨɣɱɢɜɚɹ ɫɢɫɬɟɦɚ��
ɩɨɞɜɟɪɠɟɧɧɚɹ� ɛɵɫɬɪɵɦ� ɢɡɦɟɧɟɧɢɹɦ� ɢɡ-ɡɚ� ɫɤɨɩɥɟɧɢɹ� ɩɭɡɵɪɶɤɨɜ� ɜɨɡɞɭɯɚ��
ɨɛɪɚɡɭɸɳɢɯɫɹ� ɩɪɢ� ɜɫɩɟɧɢɜɚɧɢɢ� ɪɚɫɬɜɨɪɚ�� � ȼ ɩɨɫɥɟɞɧɢɟ� ɝɨɞɵ�
ɡɚɤɨɧɨɞɚɬɟɥɶɫɬɜɨ� 5($&+� �Registration, Evaluation and Authorisation of 
CHemicals) ɨɛɪɚɳɚɟɬ� ɜɧɢɦɚɧɢɟ� ɧɚ� ɷɤɨɬɨɤɫɢɤɨɥɨɝɢɱɟɫɤɢɟ� ɫɜɨɣɫɬɜɚ�
ɨɝɧɟɬɭɲɚɳɟɣ� ɩɟɧɵ� ɩɨ� ɨɬɧɨɲɟɧɢɸ� ɤ� ɨɤɪɭɠɚɸɳɟɣ� ɫɪɟɞɟ� ɢ� ɡɞɨɪɨɜɶɸ�
ɱɟɥɨɜɟɤɚ� ȿɫɥɢ�ɩɪɨɬɢɜɨɩɨɠɚɪɧɚɹ�ɩɟɧɚ�ɢɫɩɨɥɶɡɭɟɬɫɹ�ɞɥɹ�ɬɭɲɟɧɢɹ�ɛɨɥɶɲɢɯ�
ɩɨɠɚɪɨɜ�� ɫɭɳɟɫɬɜɭɟɬ� ɜɟɪɨɹɬɧɨɫɬɶ�� ɱɬɨ� ɩɪɨɞɭɤɬɵ� ɪɚɡɥɨɠɟɧɢɹ� ɩɟɧɵ� ɢ�
ɩɪɨɞɭɤɬɵ� ɝɨɪɟɧɢɹ� ɩɨɩɚɞɭɬ� ɜ� ɩɨɱɜɭ� ɢɥɢ ɜ� ɜɨɞɧɭɸ� ɫɪɟɞɭ�� ɉɨ� ɫɨɫɬɚɜɭ� ɢ�
ɩɨɥɭɱɚɟɦɵɦ�ɫɜɨɣɫɬɜɚɦ ɩɟɧɚ�ɢɦɟɟɬ�ɪɚɡɧɵɟ�ɷɤɨɥɨɝɢɱɟɫɤɢɟ�ɯɚɪɚɤɬɟɪɢɫɬɢɤɢ��
ɩɨɫɤɨɥɶɤɭ�ɟɟ ɤɨɦɩɨɧɟɧɬɵ�ɨɩɪɟɞɟɥɹɸɬ�ɫɤɨɪɨɫɬɶ�ɛɢɨɪɚɡɥɨɠɟɧɢɹ�� 

Ɍɚɤɢɟ� ɩɟɧɨɨɛɪɚɡɨɜɚɬɟɥɢ ɤɚɤ� ɉɈ-ɇɋȼ�� ©Ⱥɤɜɚɮɨɦª� ɨɬɧɨɫɹɬ� ɤ�
ɫɢɧɬɟɬɢɱɟɫɤɢɦ�ɭɝɥɟɪɨɞɧɵɦ�ɫɨɟɞɢɧɟɧɢɹɦ, ɫɩɨɫɨɛɧɵɦ�ɤ�ɛɢɨɪɚɡɥɨɠɟɧɢɸ���ɋ�
ɞɪɭɝɨɣ� ɫɬɨɪɨɧɵ� ɫɱɢɬɚɸɬɫɹ ɨɫɨɛɟɧɧɨ� ɨɩɚɫɧɵɦɢ ɫ� ɷɤɨɥɨɝɢɱɟɫɤɨɣ� ɬɨɱɤɢ�
ɡɪɟɧɢɹ� ɤɚɬɢɨɧɨɚɤɬɢɜɧɵɟ� ɩɟɧɨɨɛɪɚɡɨɜɚɬɟɥɢ�� ɬɚɤ� ɤɚɤ� ɨɧɢ� ɭɫɬɨɣɱɢɜɵ� ɤ�
ɨɤɢɫɥɟɧɢɸ��ɚ�ɫɨɞɟɪɠɚɧɢɟ�ɚɡɨɬɚ�ɜ�ɨɪɝɚɧɢɱɟɫɤɨɣ�ɱɚɫɬɢ�ɦɨɥɟɤɭɥɵ�ɞɟɥɚɟɬ�ɷɬɢ�
ɫɨɟɞɢɧɟɧɢɹ�ɬɨɤɫɢɱɧɵɦɢ�ɞɥɹ�ɦɢɤɪɨɨɪɝɚɧɢɡɦɨɜ [6]. 

ȼ� ɫɨɨɬɜɟɬɫɬɜɢɢ� ɫ� ɩɨɪɹɞɤɨɦ� ɢɫɩɨɥɶɡɨɜɚɧɢɹ ɨɝɧɟɬɭɲɚɳɟɣ ɩɟɧɵ, 
ɜɨɡɧɢɤɚɟɬ� ɪɹɞ� ɫɥɨɠɧɨɫɬɟɣ� ɭɫɩɟɲɧɨɣ� ɪɟɝɟɧɟɪɚɰɢɢ� ɢ� ɭɬɢɥɢɡɚɰɢɢ�
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ɨɝɧɟɬɭɲɚɳɢɯ� ɜɟɳɟɫɬɜ�� Ⱥɛɫɨɥɸɬɧɨ� ɩɪɨɬɢɜɨɩɨɤɚɡɚɧɨ� ɫɛɪɚɫɵɜɚɬɶ� ɢɥɢ�
ɫɥɢɜɚɬɶ�ɨɝɧɟɬɭɲɚɳɢɟ�ɜɟɳɟɫɬɜɚ�ɛɟɡ�ɞɨɩɨɥɧɢɬɟɥɶɧɨɣ�ɨɛɪɚɛɨɬɤɢ�� 

ɉɟɧɨɨɛɪɚɡɨɜɚɬɟɥɢ�� ɩɨɬɟɪɹɜɲɢɟ� ɫɜɨɢ� ɩɟɪɜɨɧɚɱɚɥɶɧɵɟ� ɫɜɨɣɫɬɜɚ� ɢ� ɧɟ�
ɩɨɞɥɟɠɚɳɢɟ�ɪɟɝɟɧɟɪɚɰɢɢ��ɢɫɩɨɥɶɡɭɸɬɫɹ�ɜ�ɜɢɞɟ�ɫɦɚɱɢɜɚɬɟɥɟɣ�ɩɪɢ�ɬɭɲɟɧɢɢ�
ɩɨɠɚɪɨɜ� ɤɥɚɫɫɚ� ©Aª ɢɥɢ� ɜ� ɤɚɱɟɫɬɜɟ� ɜɨɞɧɵɯ� ɪɚɫɬɜɨɪɨɜ� ɞɥɹ� ɨɱɢɫɬɤɢ�
ɡɚɝɪɹɡɧɟɧɧɵɯ�ɦɟɬɚɥɥɢɱɟɫɤɢɯ�ɩɨɜɟɪɯɧɨɫɬɟɣ�� 

Ɉɛɟɡɜɪɟɠɢɜɚɧɢɟ� ɛɢɨɥɨɝɢɱɟɫɤɢ� ©ɠɟɫɬɤɢɯª� ɩɟɧɨɨɛɪɚɡɨɜɚɬɟɥɟɣ�
ɩɪɨɜɨɞɹɬ�ɪɚɡɥɢɱɧɵɦɢ�ɫɩɨɫɨɛɚɦɢ��Ʉ�ɩɪɢɦɟɪɭ��ɨɫɧɨɜɧɨɣ�ɦɟɬɨɞ�� ɫɠɢɝɚɧɢɟ�
ɤɨɧɰɟɧɬɪɚɬɚ�ɜ�ɫɩɟɰɢɚɥɶɧɵɯ�ɩɟɱɚɯ�ɥɢɛɨ�ɩɭɬɟɦ�ɡɚɯɨɪɨɧɟɧɢɹ�ɧɚ�ɫɩɟɰɢɚɥɶɧɵɯ�
ɩɨɥɢɝɨɧɚɯ. ɍɞɚɥɟɧɢɟ� ɜɫɟɯ� ɚɤɬɢɜɧɵɯ ɜɟɳɟɫɬɜ� ɹɜɥɹɟɬɫɹ� ɨɫɧɨɜɧɨɣ� ɡɚɞɚɱɟɣ�
ɭɬɢɥɢɡɚɰɢɢ�ɩɟɧɨɨɛɪɚɡɨɜɚɬɟɥɹ. 

Ⱥɤɬɭɚɥɶɧɨɫɬɶ�� ɩɪɢɦɟɧɹɹ� ɩɪɢ� ɬɭɲɟɧɢɢ� ɩɨɠɚɪɨɜ, ɢɥɢ� ɩɨɞɜɟɪɝɚɹ�
ɭɬɢɥɢɡɚɰɢɢ ɨɝɧɟɬɭɲɚɳɭɸ� ɩɟɧɭ�� ɜ� ɫɨɫɬɚɜ� ɤɨɬɨɪɨɣ ɜɯɨɞɹɬ� ɨɬɧɨɫɢɬɟɥɶɧɨ�
ɛɟɡɨɩɚɫɧɵɟ� ɜɟɳɟɫɬɜɚ, ɦɨɠɧɨ� ɦɢɧɢɦɢɡɢɪɨɜɚɬɶ� ɜɨɡɞɟɣɫɬɜɢɟ� ɧɚ�
ɨɤɪɭɠɚɸɳɭɸ� ɫɪɟɞɭ�� ɋ� ɰɟɥɶɸ� ɢɡɭɱɟɧɢɹ ɷɤɨɬɨɤɫɢɤɨɥɨɝɢɱɟɫɤɨɝɨ 
ɜɨɡɞɟɣɫɬɜɢɹ ɩɟɧɨɨɛɪɚɡɨɜɚɬɟɥɟɣ�ɪɚɡɧɵɯ�ɦɚɪɨɤ�ɧɚ�ɠɢɜɵɟ�ɨɪɝɚɧɢɡɦɵ ɯɨɪɨɲɨ�
ɡɚɪɟɤɨɦɟɧɞɨɜɚɥ�ɫɟɛɹ�ɦɟɬɨɞ�ɛɢɨɬɟɫɬɢɪɨɜɚɧɢɹ [5]. 

Ȼɢɨɬɟɫɬɢɪɨɜɚɧɢɟ� ± ɷɬɨ� ɜɨɡɦɨɠɧɨɫɬɶ� ɛɟɡ� ɩɪɢɦɟɧɟɧɢɹ� ɫɥɨɠɧɵɯ��
ɞɨɪɨɝɨɫɬɨɹɳɢɯ�ɮɢɡɢɤɨ-ɯɢɦɢɱɟɫɤɢɯ�ɢɫɫɥɟɞɨɜɚɧɢɣ ɨɩɪɟɞɟɥɢɬɶ�ɬɨɤɫɢɱɟɫɤɨɟ�
ɜɨɡɞɟɣɫɬɜɢɟ�ɧɚ�ɠɢɜɵɟ�ɨɪɝɚɧɢɡɦɵ [1].  

 Ɇɚɬɟɪɢɚɥɵ� ɢ� ɦɟɬɨɞɵ�� ɉɪɨɜɟɞɟɧɢɟ� ɥɚɛɨɪɚɬɨɪɧɵɯ� ɢɫɫɥɟɞɨɜɚɧɢɣ� ɫ�
ɰɟɥɶɸ�ɢɡɭɱɟɧɢɹ�ɷɤɨɬɨɤɫɢɤɨɥɨɝɢɱɟɫɤɢɯ ɫɜɨɣɫɬɜ�ɩɟɧɨɨɛɪɚɡɨɜɚɬɟɥɟɣ�ɨɛɳɟɝɨ�
ɢ�ɰɟɥɟɜɨɝɨ�ɧɚɡɧɚɱɟɧɢɹ�ɢɫɫɥɟɞɨɜɚɥɢ�ɦɟɬɨɞɨɦ�ɛɢɨɬɟɫɬɢɪɨɜɚɧɢɹ��ȼ ɤɚɱɟɫɬɜɟ�
ɬɟɫɬ-ɨɛɴɟɤɬɚ� ɜɵɛɪɚɥɢ� ɫɟɦɟɧɚ� ɨɜɫɚ�� ɬɚɤ� ɤɚɤ� ɨɧɢ� ɞɚɸɬ� ɛɵɫɬɪɵɟ� ɞɪɭɠɧɵɟ�
ɜɫɯɨɞɵ�ɢ�ɢɦɟɸɬ�ɱɺɬɤɨ�ɜɵɪɚɠɟɧɧɭɸ�ɪɟɚɤɰɢɸ�ɧɚ�ɩɪɢɫɭɬɫɬɜɢɟ�ɩɨɥɥɸɬɚɧɬɨɜ�� 

ȼ� ɤɚɱɟɫɬɜɟ� ɩɪɟɞɦɟɬɚ� ɢɫɫɥɟɞɨɜɚɧɢɹ� ɩɪɢɦɟɧɹɥɢ� ɞɜɚ� ɦɹɝɤɢɯ�
ɛɢɨɪɚɡɥɚɝɚɟɦɵɯ� ɩɟɧɨɨɛɪɚɡɨɜɚɬɟɥɹ� ɉɈ-ɇɋȼ� ɢ� ©Ⱥɤɜɚɮɨɦª� ɢ� ɠɟɫɬɤɢɣ�
ɧɟɢɨɧɨɝɟɧɧɵɣ�ɉȺȼ�©ɋɭɥɶɮɨɧɨɥ�ɇɉ-�ª� 

Ɇɨɞɟɥɢɪɨɜɚɥɢ� ɫɬɚɧɞɚɪɬɧɵɟ� ɭɫɥɨɜɢɹ� ɞɥɹ� ɜɫɟɯ� ɩɪɨɛ�� ɉɨɞɞɟɪɠɢɜɚɥɢ�
ɬɟɦɩɟɪɚɬɭɪɭ� ɫɪɟɞɵ���0ɋ��ɨɫɜɟɳɟɧɢɟ���� ɬɵɫ�� ɥɸɤɫ��ȼɪɟɦɹ�ɷɤɫɩɨɡɢɰɢɢ�± 7 
ɞɧɟɣ�� ȼ� ɤɚɱɟɫɬɜɟ� ɨɩɪɟɞɟɥɟɧɢɹ� ɬɨɤɫɢɱɧɨɫɬɢ� ɩɨɞɫɱɢɬɵɜɚɥɢ� ɷɥɟɦɟɧɬɚɪɧɵɣ�
ɩɪɢɪɨɫɬ�ɤɨɪɧɟɜɨɣ�ɦɚɫɫɵ, ɢ�ɭɜɟɥɢɱɟɧɢɟ�ɜɟɝɟɬɚɬɢɜɧɨɣ ɱɚɫɬɢ [2]. 

Ɉɫɧɨɜɧɵɦ� ɤɨɧɬɪɨɥɢɪɭɟɦɵɦ�ɩɚɪɚɦɟɬɪɨɦ� ɞɥɹ� ɨɰɟɧɤɢ� ɬɟɫɬɚ� ɹɜɥɹɥɨɫɶ�
ɫɪɟɞɧɹɹ�ɞɥɢɧɚ�ɤɨɪɧɟɣ�ɫɟɦɹɧ�ɨɜɫɚ��Ɂɧɚɱɟɧɢɟ��ɨɩɪɟɞɟɥɟɧɧɨɟ�ɜ�ɢɫɫɥɟɞɭɟɦɨɦ�
ɨɩɵɬɟ�� ɫɪɚɜɧɢɜɚɥɢ� ɫ� ɤɨɧɬɪɨɥɶɧɵɦɢ� ɡɧɚɱɟɧɢɹɦɢ� ɢ� ɪɚɫɫɱɢɬɵɜɚɥɢ ɩɪɨɰɟɧɬ�
ɢɧɝɢɛɢɪɨɜɚɧɢɹ��ɫɧɢɠɟɧɢɹ��ɢɥɢ�ɫɬɢɦɭɥɹɰɢɢ��ɭɞɥɢɧɟɧɢɟ�ɤɨɪɧɹ��� 

Ɋɟɡɭɥɶɬɚɬɵ�� ɉɨɤɚɡɚɬɟɥɟɦ� ɠɢɡɧɟɧɧɨɣ� ɮɭɧɤɰɢɢ� ɢɥɢ� ɤɪɢɬɟɪɢɟɦ�
ɬɨɤɫɢɱɧɨɫɬɢ� ɹɜɥɹɥɚɫɶ� ɞɥɢɧɚ� ɤɨɪɧɟɣ� ɩɪɨɪɨɫɬɤɨɜ� ɫɟɦɹɧ� ɨɜɫɚ� ɢ� ɞɥɢɧɚ��
ɜɟɝɟɬɚɬɢɜɧɨɣ ɱɚɫɬɢ. ȼɟɥɢɱɢɧɭ ɞɥɢɧɵ� ɤɨɪɧɟɣ� /ɫɪ�ɤ� ɢ� ɫɪɟɞɧɸɸ ɞɥɢɧɭ 
ɜɟɝɟɬɚɬɢɜɧɨɣ� ɱɚɫɬɢ Lɫɪ�ɜ� ɞɥɹ� ɤɨɧɬɪɨɥɶɧɵɯ� ɢ� ɨɩɵɬɧɵɯ� ɨɛɪɚɡɰɨɜ� ɨɜɫɚ�
ɨɩɪɟɞɟɥɹɥɢ�ɩɨ�ɮɨɪɦɭɥɟ [3]:  

/ �Ȉ/i)/n, 
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ɝɞɟ�n ± ɨɛɳɟɟ�ɤɨɥɢɱɟɫɬɜɨ�ɫɟɦɹɧ��ɜɡɹɬɵɯ�ɜ�ɨɩɵɬ��Q ����� 
Ȼɵɥɢ�ɩɨɥɭɱɟɧɵ�ɫɥɟɞɭɸɳɢɟ�ɪɟɡɭɥɶɬɚɬɵ�� 
Lɫɪ�ɤ�� �����ɫɦ��/ɫɪ�ɜ��  ������ɫɦ�± ɤɨɧɬɪɨɥɶ��ɱɢɫɬɚɹ�ɜɨɞɚ��� 
Lɫɪ�ɤ��� ������ɫɦ��/ɫɪ�ɜ��� �������ɫɦ�± ɤɨɧɬɪɨɥɶ��ɯɥɨɪɢɞ�ɤɚɞɦɢɹ�CdCl); 
Lɫɪ�ɤ��� �����ɫɦ��/ɫɪ�ɜ��� �������ɫɦ�± ɨɛɪɚɡɟɰ�ɫ�ɪɚɫɬɜɨɪɨɦ ɉɈ-ɇɋȼ;  
Lɫɪ�ɤ��� �����ɫɦ� Lɫɪ�ɜ��� ������ɫɦ��± ɪɚɫɬɜɨɪɚ ©Ⱥɤɜɚɮɨɦª;  
Lɫɪ�ɤ� ��  ����� ɫɦ�� /ɫɪ�ɜ� 5  � ����� ɫɦ� ± ɪɚɫɬɜɨɪ� ɧɟɢɨɧɨɝɟɧɧɨɝɨ� ɉȺȼ�

©ɋɭɥɶɮɨɧɨɥ�ɇɉ-�ª�� 
ɍɫɬɚɧɨɜɥɟɧɨ��ɱɬɨ�ɪɚɡɜɢɬɢɟ�ɢ�ɪɨɫɬ�ɤɨɪɧɟɜɨɣ�ɫɢɫɬɟɦɵ�ɛɢɨɢɧɞɢɤɚɬɨɪɨɜ�

ɧɚɩɪɹɦɭɸ� ɡɚɜɢɫɢɬ� ɨɬ� ɫɬɟɩɟɧɢ� ɬɨɤɫɢɱɧɨɫɬɢ� ɫɢɫɬɟɦɵ��
ɗɤɨɬɨɤɫɢɤɨɥɨɝɢɱɟɫɤɢɟ�ɬɟɫɬɵ�ɩɨɤɚɡɚɥɢ��ɱɬɨ�ɞɚɠɟ�ɩɟɧɨɨɛɪɚɡɨɜɚɬɟɥɶ�ɧɢɡɤɨɣ�
ɤɨɧɰɟɧɬɪɚɰɢɢ�ɩɪɨɹɜɥɹɟɬ�ɡɧɚɱɢɬɟɥɶɧɭɸ�ɬɨɤɫɢɱɧɨɫɬɶ�ɧɚ�ɬɟɫɬ-ɨɛɴɟɤɬ. 

ɉɪɢɪɨɫɬ ɤɨɪɧɟɣ� ɜ� ɩɪɢɫɭɬɫɬɜɢɢ� ɪɚɫɬɜɨɪɚ� ɧɟɢɧɨɝɟɧɧɨɝɨ� ɉȺȼ�
©ɋɭɥɶɮɚɧɨɥ� ɇɉ-�ª� ɫɧɢɠɚɟɬɫɹ ɧɚ 51% ɩɨ� ɫɪɚɜɧɟɧɢɸ� ɫ� ɤɨɧɬɪɨɥɟɦ�� ɱɬɨ�
ɫɜɢɞɟɬɟɥɶɫɬɜɭɟɬ�ɨ�ɬɨɤɫɢɱɧɨɦ�ɜɥɢɹɧɢɢ ɧɚ�ɬɟɫɬ-ɨɛɴɟɤɬ ɩɟɧɨɨɛɪɚɡɨɜɚɬɟɥɹ�� 
ɉɪɢ� ɪɚɛɨɱɢɯ� ɤɨɧɰɟɧɬɪɚɰɢɹɯ� ��� ɦɝ�ɥ� ɩɪɢ� ɜɨɡɞɟɣɫɬɜɢɢ� ɧɟɢɨɧɨɝɟɧɧɨɝɨ�
ɩɟɧɨɨɛɪɚɡɨɜɚɬɟɥɹ� ɧɚ� ɨɜɟɫ� ɩɨɫɟɜɧɨɣ� ɧɚɛɥɸɞɚɟɬɫɹ� ©ɷɮɮɟɤɬ� ɬɨɪɦɨɠɟɧɢɹª��
ɗɤɨɬɨɤɫɢɤɨɥɨɝɢɱɟɫɤɢɣ� ɬɟɫɬ� ɩɨɤɚɡɵɜɚɟɬ�� ɱɬɨ� ɩɨɜɵɲɟɧɢɟ ɤɨɧɰɟɧɬɪɚɰɢɢ�
ɩɟɧɨɨɛɪɚɡɨɜɚɬɟɥɹ�ɹɜɥɹɟɬɫɹ�ɨɩɚɫɧɵɦ ɞɥɹ�ɢɫɫɥɟɞɭɟɦɨɝɨ�ɜɢɞɚ�ɪɚɫɬɟɧɢɹ� 

Ɍɚɤɢɦ� ɨɛɪɚɡɨɦ�� ɩɪɢ� ɢɫɩɨɥɶɡɨɜɚɧɢɢ� ɩɟɧɨɨɛɪɚɡɨɜɚɬɟɥɟɣ 
ɰɟɥɟɫɨɨɛɪɚɡɧɨ�ɭɱɢɬɵɜɚɬɶ�ɫɥɟɞɭɸɳɢɟ�ɦɨɦɟɧɬɵ�� 

± ɤɨɧɬɪɨɥɢɪɨɜɚɬɶ� ɩɪɨɰɟɫɫ� ɪɚɫɩɚɞɚ� ɢ� ɭɬɢɥɢɡɚɰɢɢ� ɩɟɧɵ�� Ɉɛɪɚɳɚɬɶ�
ɜɧɢɦɚɧɢɟ��ɱɬɨɛ�ɩɪɨɞɭɤɬɵ�ɪɚɡɥɨɠɟɧɢɹ�ɧɟ�ɩɨɩɚɞɚɥɢ�ɫ�ɩɨɥɢɝɨɧɨɜ�ɜ� ɜɨɞɧɭɸ�
ɫɪɟɞɭ�ɢ�ɩɨɱɜɭ; 

 ± ɞɥɹ� ɭɦɟɧɶɲɟɧɢɹ� ɨɩɚɫɧɵɯ� ɩɨɫɥɟɞɫɬɜɢɣ� ɩɨɩɚɞɚɧɢɹ� ɉȺȼ� ɜ�
ɨɤɪɭɠɚɸɳɭɸ� ɫɪɟɞɭ� ɫɥɟɞɭɟɬ� ɢɫɩɨɥɶɡɨɜɚɬɶ� ɦɟɧɟɟ� ɜɪɟɞɧɵɟ�
ɩɟɧɨɨɛɪɚɡɨɜɚɬɟɥɢ� �ɮɬɨɪɩɪɨɬɟɢɧɨɜɭɸ� ɢ� ɩɪɨɬɟɢɧɨɜɭɸ� ɩɟɧɭ�� ɢ� ɫɨɤɪɚɳɚɬɶ�
ɪɚɫɯɨɞ�ɩɟɧɵ�ɧɚ�ɬɭɲɟɧɢɟ�� 

± ɞɥɹ� ɫɛɨɪɚ� ɩɟɧɵ ɰɟɥɟɫɨɨɛɪɚɡɧɨ� ɭɫɬɪɚɢɜɚɬɶ� ɨɛɜɚɥɨɜɚɧɢɟ�� ɚ� ɬɚɤɠɟ�
ɢɫɩɨɥɶɡɨɜɚɬɶ�ɫɢɧɬɟɬɢɱɟɫɤɢɟ�ɩɨɝɥɨɬɢɬɟɥɢ�ɉȺȼ� 

 
Ʌɢɬɟɪɚɬɭɪɚ 

 
1. Ⱥɝɢɥɨɜɚ�ɘ�ɇ���Ƚɪɢɝɨɪɶɟɜ�ɘ�ɋ��Ɇɟɬɨɞ�ɛɢɨɬɟɫɬɢɪɨɜɚɧɢɹ�ɬɨɤɫɢɱɧɨɫɬɢ�ɜɨɞ�

ɧɚ�ɪɚɱɤɚɯ�ɰɟɪɢɨɞɚɮɧɢɣ�ɜ�ɭɫɥɨɜɢɹɯ�ɜɪɚɳɟɧɢɹ�ɬɟɫɬ-ɤɭɥɶɬɭɪ����ɗɤɨɥɨɝɢɱɟɫɤɢɟ�ɩɪɨɛɥɟɦɵ�
ɩɪɨɦɵɲɥɟɧɧɵɯ� ɝɨɪɨɞɨɜ�� ɋɛɨɪɧɢɤ� ɧɚɭɱɧɵɯ� ɬɪɭɞɨɜ� �-ɣ� ȼɫɟɪɨɫɫɢɣɫɤɨɣ� ɧɚɭɱɧɨ-
ɩɪɚɤɬɢɱɟɫɤɨɣ� ɤɨɧɮɟɪɟɧɰɢɢ� ɫ� ɦɟɠɞɭɧɚɪɨɞɧɵɦ� ɭɱɚɫɬɢɟɦ�� - ɋɚɪɚɬɨɜ�� ɋɚɪɚɬɨɜɫɤɢɣ�
ɝɨɫɭɞɚɪɫɬɜɟɧɧɵɣ�ɬɟɯɧɢɱɟɫɤɢɣ�ɭɧɢɜɟɪɫɢɬɟɬ�ɢɦɟɧɢ�Ƚɚɝɚɪɢɧɚ�ɘ�Ⱥ������1. - ɋ���-8. 

2. Ȼɢɨɯɢɦɢɹ� ɪɚɫɬɟɧɢɣ� �� Ʌ�� Ⱥ�� Ʉɪɚɫɢɥɶɧɢɤɨɜɚ�� Ɉ�� Ⱥ�� Ⱥɜɤɫɟɧɬɶɟɜɚ�� ȼ�� ȼ��
ɀɦɭɪɤɨ��ɘ��Ⱥ��ɋɚɞɨɜɧɢɱɟɧɤɨ��ɉɨɞ�ɪɟɞ��Ʌ��Ⱥ��Ʉɪɚɫɢɥɶɧɢɤɨɜɨɣ��- Ɋɨɫɬɨɜ�ɧ�Ⱦ���Ɏɟɧɢɤɫ��
ɏɚɪɶɤɨɜ���Ɍɨɪɫɢɧɝ��������- ����ɫ� 

3. ɂɫɚɟɜɚ��Ʌ�Ʉ����ȼɥɚɫɨɜ��Ⱥ�Ƚ���Ɇɟɬɨɞɢɱɟɫɤɢɟ ɭɤɚɡɚɧɢɹ��ɪɚɫɱɟɬɚ��ɩɨɤɚɡɚɬɟɥɟɣ���
ɯɚɪɚɤɬɟɪɢɡɭɸɳɢɯ�ɨɩɚɫɧɨɫɬɶ��ɡɚɝɪɹɡɧɟɧɢɹ��ɨɤɪɭɠɚɸɳɟɣ��ɫɪɟɞɵ�ɜɵɛɪɨɫɚɦɢ�ɨɬ�ɩɨɠɚɪɨɜ�
ɢ�ɚɜɚɪɢɣ�>Ɍɟɤɫɬ@���Ʌ�Ʉ��ɂɫɚɟɜɚ��Ⱥ�Ƚ��ȼɥɚɫɨɜ��- Ɇ���Ⱥɤɚɞɟɦɢɹ�Ƚɉɋ�Ɇɑɋ��������- ��ɫ� 
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4. ɂɫɚɟɜɚ�� Ʌ�Ʉ�� ɗɤɨɥɨɝɢɹ� ɩɨɠɚɪɨɜ�� ɬɟɯɧɨɝɟɧɧɵɯ� ɢ� ɩɪɢɪɨɞɧɵɯ� ɤɚɬɚɫɬɪɨɮ��
ɭɱɟɛɧɨɟ�ɩɨɫɨɛɢɟ >Ɍɟɤɫɬ@���Ʌ�Ʉ��ɂɫɚɟɜɚ��- Ɇ���Ⱥɤɚɞɟɦɢɹ�Ƚɉɋ�ɆȼȾ�Ɋɨɫɫɢɢ��������- ����ɫ� 

5. Ʉɨɜɚɥɶ� ɘ�ɇ�� ɉɪɢɦɟɧɟɧɢɟ� ɛɢɨɬɟɫɬɢɪɨɜɚɧɢɹ� ɩɪɢ� ɨɰɟɧɤɟ� ɷɤɨɥɨɝɢɱɟɫɤɢɯ�
ɪɢɫɤɨɜ�ɧɚ�ɩɨɠɚɪɚɯ� ���ɋɢɛɢɪɫɤɢɣ�ɩɨɠɚɪɧɨ-ɫɩɚɫɚɬɟɥɶɧɵɣ�ɜɟɫɬɧɢɤ�� - 2019, - ʋ�������ɋ��
37-39 

6. Ɍɚɪɚɬɚɧɨɜ� ɇ�� Ⱥ��� Ʌɟɛɟɞɟɜɚ� ɇ�� ɒ�� ɗɤɨɥɨɝɢɱɟɫɤɢ� ɛɟɡɨɩɚɫɧɵɟ� ɞɨɛɚɜɤɢ� ɤ�
ɨɝɧɟɬɭɲɚɳɢɦ� ɫɪɟɞɫɬɜɚɦ�� ɩɨɜɵɲɚɸɳɢɟ� ɭɫɬɨɣɱɢɜɨɫɬɶ� ɩɟɧɵ� ���ɋɨɜɪɟɦɟɧɧɵɟ� ɩɪɨɛɥɟɦɵ�
ɝɪɚɠɞɚɧɫɤɨɣ�ɡɚɳɢɬɵ��������ʋ��������ɋ. 61-73;  
 

 

ɇ.Ȼ. ɀɚɤɫɵɥɵɤɨɜ, Ʌ.Ⱥ. Ȼɟɡɛɟɪɞɚɹ, Ɇ.ɘ. Ʌɵɱɚɝɢɧ  
 

Ɇɨɫɤɨɜɫɤɢɣ�ɝɨɫɭɞɚɪɫɬɜɟɧɧɵɣ�ɭɧɢɜɟɪɫɢɬɟɬ�ɢɦɟɧɢ�Ɇ�ȼ��Ʌɨɦɨɧɨɫɨɜɚ 
 

ɎɊȺɄɐɂɈɇɇɕɃ�ɋɈɋɌȺȼ�ɌəɀȿɅɕɏ�ɆȿɌȺɅɅɈȼ�
ɂ ɆȿɌȺɅɅɈɂȾɈȼ�ȼ�ɉɈɑȼȺɏ�ɝ��ɋȿȼȺɋɌɈɉɈɅə 

 
ȼɵɩɨɥɧɟɧɚ� ɨɰɟɧɤɚ� ɡɚɝɪɹɡɧɟɧɢɹ� ɩɨɱɜ� ɝ�� ɋɟɜɚɫɬɨɩɨɥɹ� ɬɹɠɟɥɵɦɢ� ɦɟɬɚɥɥɚɦɢ� ɢ�

ɦɟɬɚɥɥɨɢɞɚɦɢ��ɌɆɆ��ɢ�ɢɯ�ɧɚɤɨɩɥɟɧɢɹ�ɜ�ɝɪɚɧɭɥɨɦɟɬɪɢɱɟɫɤɢɯ�ɮɪɚɤɰɢɹɯ�30���30�-10, 
PM10-50, PM>���� ɜɵɞɟɥɟɧɧɵɯ� ɦɟɬɨɞɨɦ� ɰɟɧɬɪɢɮɭɝɢɪɨɜɚɧɢɹ�� ɋɨɞɟɪɠɚɧɢɟ� ��� ɌɆɆ� ɜ�
ɧɢɯ�ɢ�ɜ�ɨɛɳɢɯ�ɩɪɨɛɚɯ�ɨɩɪɟɞɟɥɟɧɨ�ɦɟɬɨɞɨɦ�ICP-MS ɢ�ICP-AES. Ɉɫɧɨɜɧɚɹ�ɦɚɫɫɚ�ɌɆɆ�ɜ�
ɝɨɪɨɞɫɤɢɯ�ɩɨɱɜɚɯ�ɫɤɨɧɰɟɧɬɪɢɪɨɜɚɧɚ�ɜɨ�ɮɪɚɤɰɢɹɯ�PM��ɢ�PM1-10, ɧɨ�ɧɚɤɨɩɥɟɧɢɟ�ɌɆɆ�
ɜ� ɬɨɧɤɢɯ� ɱɚɫɬɢɰɚɯ� ɦɟɧɶɲɟ�� ɱɟɦ� ɜ� ɮɨɧɨɜɵɯ� ɩɨɱɜɚɯ�� ɉɪɢɨɪɢɬɟɬɧɵɦɢ� ɡɚɝɪɹɡɧɢɬɟɥɹɦɢ�
ɩɨɱɜ�ɝɨɪɨɞɚ�ɹɜɥɹɸɬɫɹ�Sb, Sr, Cu, Pb��ɋd, Zn, ɩɨɫɬɭɩɚɸɳɢɟ�ɢɡ�ɬɟɯɧɨɝɟɧɧɵɯ�ɢɫɬɨɱɧɢɤɨɜ��
ɋɭɦɦɚɪɧɨɟ� ɡɚɝɪɹɡɧɟɧɢɟ� ɨɛɳɢɯ� ɩɪɨɛ� ɝɨɪɨɞɫɤɢɯ� ɩɨɱɜ� ɨɩɚɫɧɨɟ� �ɫɪɟɞɧɢɣ� Zc 34). 
Ɂɚɝɪɹɡɧɟɧɢɟ� ɬɨɧɤɢɯ� ɮɪɚɤɰɢɣ� ɭɦɟɪɟɧɧɨ� ɨɩɚɫɧɨɟ�� PM1 (Zc 16), PM1-��� ������ ɚ� ɛɨɥɟɟ�
ɤɪɭɩɧɵɯ� ± ɨɩɚɫɧɨɟ�� PM10-50 (37), PM!��� ������ ɱɬɨ� ɨɛɭɫɥɨɜɥɟɧɨ� ɪɚɡɧɵɦɢ� ɮɨɧɨɜɵɦɢ�
ɤɨɧɰɟɧɬɪɚɰɢɹɦɢ�ɌɆɆ�ɜ�ɨɬɞɟɥɶɧɵɯ�ɝɪɚɧɭɥɨɦɟɬɪɢɱɟɫɤɢɯ�ɮɪɚɤɰɢɹɯ�� 

Ʉɥɸɱɟɜɵɟ� ɫɥɨɜɚ��ɦɢɤɪɨɱɚɫɬɢɰɵ�ɩɨɱɜ�� ɡɚɝɪɹɡɧɟɧɢɟ�� ɩɪɢɨɪɢɬɟɬɧɵɟ�ɩɨɥɥɸɬɚɧɬɵ��
ɷɤɨɥɨɝɢɱɟɫɤɚɹ�ɨɩɚɫɧɨɫɬɶ 
 

Ɍɟɪɪɢɬɨɪɢɹ� ɢɫɫɥɟɞɨɜɚɧɢɹ��ɘɠɧɵɣ� ɛɟɪɟɝ� Ʉɪɵɦɚ� �ɘȻɄ�� ɨɛɥɚɞɚɟɬ�
ɜɵɫɨɤɢɦ� ɪɟɤɪɟɚɰɢɨɧɧɵɦ� ɩɨɬɟɧɰɢɚɥɨɦ� ɢ� ɩɨɷɬɨɦɭ� ɟɠɟɝɨɞɧɨ� ɩɪɢɧɢɦɚɟɬ�
ɛɨɥɶɲɨɟ� ɤɨɥɢɱɟɫɬɜɨ� ɬɭɪɢɫɬɨɜ� ɋɟɜɚɫɬɨɩɨɥɶ� ± ɤɪɭɩɧɵɣ� ɩɪɨɦɵɲɥɟɧɧɨ-
ɩɨɪɬɨɜɵɣ� ɝɨɪɨɞ�ɢ ɰɟɧɬɪ� ɬɭɪɢɡɦɚ� ± ɪɚɫɩɨɥɨɠɟɧ�ɧɚ�ɸɝɨ-ɡɚɩɚɞɧɨɣ�ɨɤɪɚɢɧɟ�
Ʉɪɵɦɫɤɨɝɨ�ɩɨɥɭɨɫɬɪɨɜɚ��ȼ�ɜɨɫɬɨɱɧɨɣ�ɢ�ɸɝɨ-ɜɨɫɬɨɱɧɨɣ�ɱɚɫɬɢ�ɋɟɜɚɫɬɨɩɨɥɶ�
ɨɝɪɚɧɢɱɟɧ� ɨɬɪɨɝɚɦɢ� ɜɧɟɲɧɟɣ� ɢ� ɜɧɭɬɪɟɧɧɟɣ� ɝɪɹɞɵ� Ʉɪɵɦɫɤɢɯ� ɝɨɪ�� ȼ�
ɫɟɜɟɪɧɨɣ�ɱɚɫɬɢ�± ɛɭɯɬɚɦɢ�ɚɤɜɚɬɨɪɢɢ�ɑɟɪɧɨɝɨ�ɦɨɪɹ� 

Ʉɥɢɦɚɬ� ɋɟɜɚɫɬɨɩɨɥɹ� ɛɥɢɡɨɤ� ɤ� ɫɭɛɫɪɟɞɢɡɟɦɧɨɦɨɪɫɤɨɦɭ� ɬɢɩɭ��
ɉɨɡɞɧɹɹ� ɨɫɟɧɶ� ɢ� ɡɢɦɚ� ɯɚɪɚɤɬɟɪɢɡɭɸɬɫɹ� ɛɨɥɶɲɢɦ� ɭɜɥɚɠɧɟɧɢɟɦ� ���-55 
ɦɦ�ɦɟɫ��� ɩɨ� ɫɪɚɜɧɟɧɢɸ� ɫ� ɞɪɭɝɢɦɢ� ɫɟɡɨɧɚɦɢ�� Ɍɟɪɪɢɬɨɪɢɹ� ɋɟɜɚɫɬɨɩɨɥɹ�
ɪɚɫɩɨɥɨɠɟɧɚ�ɜ�ɛɚɫɫɟɣɧɚɯ�ɪɪ��ɑɟɪɧɚɹ�ɢ�Ȼɟɥɶɛɟɤ�� 

ɉɨɱɜɟɧɧɵɣ� ɩɨɤɪɨɜ� ɝɨɪɨɞɚ� ɫɨɫɬɚɜɥɹɸɬ� ɥɭɝɨɜɵɟ� ɢ� ɱɟɪɧɨɡɟɦɧɨ-
ɥɭɝɨɜɵɟ�� ɞɟɪɧɨɜɨ-ɤɚɪɛɨɧɚɬɧɵɟ�� ɤɨɪɢɱɧɟɜɵɟ� ɩɨɱɜɵ� ɫɭɯɢɯ� ɥɟɫɨɜ� ɢ� ɝɨɪɧɨ-
ɥɭɝɨɜɵɟ� ɩɨɱɜɵ� [1]�� ȼ� ɸɠɧɨɣ�� ɸɝɨ-ɜɨɫɬɨɱɧɨɣ� ɢ� ɜɨɫɬɨɱɧɨɣ� ɱɚɫɬɹɯ� ɝɨɪɨɞɚ�
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ɩɪɨɢɡɪɚɫɬɚɸɬ� ɲɢɪɨɤɨɥɢɫɬɜɟɧɧɵɟ� ɥɟɫɚ�� ɧɚ� ɩɨɛɟɪɟɠɶɟ� ɢ� ɩɪɢɛɪɟɠɧɵɯ�
ɫɤɥɨɧɚɯ�ɪɚɫɩɪɨɫɬɪɚɧɟɧɚ�ɫɬɟɩɧɚɹ�ɪɚɫɬɢɬɟɥɶɧɨɫɬɶ� 

ɂɫɬɨɱɧɢɤɢ�ɬɟɯɧɨɝɟɧɧɨɝɨ�ɜɨɡɞɟɣɫɬɜɢɹ�� Ɂɚɝɪɹɡɧɟɧɢɟ� ɜ�ɋɟɜɚɫɬɨɩɨɥɟ�
ɢɦɟɟɬ�ɦɧɨɝɨɥɟɬɧɢɣ�ɯɚɪɚɤɬɟɪ�ɜ�ɫɜɹɡɢ�ɫ�ɩɪɨɦɵɲɥɟɧɧɨɣ�ɨɪɢɟɧɬɚɰɢɟɣ�ɝɨɪɨɞɚ��
ɉɪɨɦɵɲɥɟɧɧɚɹ�ɡɨɧɚ�ɝɥɭɛɨɤɨ�ɢɧɬɟɝɪɢɪɨɜɚɧɚ�ɜ�ɝɨɪɨɞɫɤɭɸ�ɢɧɮɪɚɫɬɪɭɤɬɭɪɭ�
ɢ� ɩɨɥɶɡɭɟɬɫɹ� ɟɟ� ɦɨɳɧɨɫɬɹɦɢ�� Ɉɧɚ� ɜɤɥɸɱɚɟɬ� ɩɪɟɞɩɪɢɹɬɢɹ� ɧɟɮɬɟɯɢɦɢɢ��
ɫɭɞɨɫɬɪɨɟɧɢɹ� ɢ� ɪɟɦɨɧɬɚ�� ɦɟɬɚɥɥɨɨɛɪɚɛɨɬɤɢ�� ɩɢɳɟɜɨɣ� ɩɪɨɦɵɲɥɟɧɧɨɫɬɢ��
ɩɪɨɢɡɜɨɞɫɬɜɚ�ɫɬɪɨɢɬɟɥɶɧɵɯ�ɦɚɬɟɪɢɚɥɨɜ��ɨɛɴɟɤɬɵ�ɬɟɩɥɨɷɧɟɪɝɟɬɢɤɢ� 

Ɉɫɧɨɜɧɵɦɢ� ɢɫɬɨɱɧɢɤɚɦɢ� ɡɚɝɪɹɡɧɟɧɢɹ� ɨɤɪɭɠɚɸɳɟɣ� ɫɪɟɞɵ� ɜ�
ɋɟɜɚɫɬɨɩɨɥɟ� ɹɜɥɹɸɬɫɹ� ɚɜɬɨɦɨɛɢɥɶɧɵɣ� ɬɪɚɧɫɩɨɪɬ� ɢ� ɩɪɟɞɩɪɢɹɬɢɹ�
ɬɟɩɥɨɷɧɟɪɝɟɬɢɱɟɫɤɨɝɨ� ɤɨɦɩɥɟɤɫɚ�� Ⱥɜɬɨɬɪɚɧɫɩɨɪɬ� ɞɚɟɬ� ���� ɚɬɦɨɫɮɟɪɧɨɝɨ�
ɡɚɝɪɹɡɧɟɧɢɹ� Ʉɪɵɦɚ� ɢ� ɋɟɜɚɫɬɨɩɨɥɹ�� Ⱥɜɬɨɦɨɛɢɥɶɧɵɣ� ɩɚɪɤ� ɋɟɜɚɫɬɨɩɨɥɹ� ɡɚ�
ɩɨɫɥɟɞɧɢɟ� �� ɝɨɞɚ� ɜɵɪɨɫ� ɧɚ� ����� ɭɪɨɜɟɧɶ� ɚɜɬɨɦɨɛɢɥɢɡɚɰɢɢ� ɜ� ����� ɝ��
ɫɨɫɬɚɜɢɥ� ɨɤɨɥɨ� ���� ɚɜɬɨɦɨɛɢɥɟɣ� ɧɚ� ����� ɠɢɬɟɥɟɣ� [2]�� Ɉɬ� ɫɬɚɰɢɨɧɚɪɧɵɯ 
ɢɫɬɨɱɧɢɤɨɜ��ɜɤɥɸɱɚɹ�ɬɟɩɥɨɷɧɟɪɝɟɬɢɱɟɫɤɢɣ�ɤɨɦɩɥɟɤɫ��ɜ������ɝ��ɜ�ɚɬɦɨɫɮɟɪɭ�
ɩɨɫɬɭɩɢɥɨ������ɬɵɫ��ɬ�ɡɚɝɪɹɡɧɹɸɳɢɯ�ɜɟɳɟɫɬɜ�[3]. 

Ɇɟɬɨɞɵ� ɢ� ɦɚɬɟɪɢɚɥɵ�� Ƚɨɪɨɞɫɤɢɟ� ɩɨɱɜɵ� ɨɩɪɨɛɨɜɚɥɢɫɶ� ɩɨ�
ɪɟɝɭɥɹɪɧɨɣ�ɫɟɬɢ�ɫ�ɲɚɝɨɦ���ɤɦ��ɤɨɬɨɪɚɹ�ɨɯɜɚɬɵɜɚɥɚ���ɮɭɧɤɰɢɨɧɚɥɶɧɵɯ�ɡɨɧ��
ɩɪɨɦɵɲɥɟɧɧɭɸ�� ɬɪɚɧɫɩɨɪɬɧɭɸ�� ɫɟɥɢɬɟɛɧɭɸ� ɡɨɧɭ� ɧɢɡɤɨɣ� ɷɬɚɠɧɨɫɬɢ��
ɫɟɥɢɬɟɛɧɭɸ� ɡɨɧɭ� ɜɵɫɨɤɨɣ� ɷɬɚɠɧɨɫɬɢ� ɢ� ɪɟɤɪɟɚɰɢɨɧɧɭɸ�� ȼɫɟɝɨ� ɧɚ�
ɬɟɪɪɢɬɨɪɢɢ�ɝɨɪɨɞɚ�ɨɬɨɛɪɚɧɨ����ɫɦɟɲɚɧɧɵɯ�ɨɛɪɚɡɰɨɜ�ɢɡ�ɜɟɪɯɧɟɝɨ���-���ɫɦ��
ɝɨɪɢɡɨɧɬɚ� ɩɨɱɜ�� ȼ� �� ɤɦ� ɤ� ɫɟɜɟɪɨ-ɜɨɫɬɨɤɭ� ɨɬ� ɬɟɪɪɢɬɨɪɢɢ� ɋɟɜɚɫɬɨɩɨɥɹ�
ɡɚɥɨɠɟɧɚ� ɮɨɧɨɜɚɹ� ɤɚɬɟɧɚ� ɢ� ɜ� ��� ɬɨɱɤɚɯ� ɨɬɨɛɪɚɧɵ� ɩɪɨɛɵ� ɢɡ� ɝɭɦɭɫɨɜɵɯ�
ɝɨɪɢɡɨɧɬɨɜ� ɞɟɪɧɨɜɨ-ɤɚɪɛɨɧɚɬɧɵɯ� ɩɨɱɜ�� ɪɚɡɜɢɬɵɯ� ɧɚ� ɷɥɸɜɢɢ� ɢ� ɷɥɸɜɨ-
ɞɟɥɸɜɢɢ�ɢɡɜɟɫɬɧɹɤɨɜ� 

ɋɨɞɟɪɠɚɧɢɟ� ��-ɬɢ� ɌɆɆ� ɜ� ɩɨɱɜɟɧɧɵɯ� ɩɪɨɛɚɯ� ɨɩɪɟɞɟɥɟɧɨ� ɦɟɬɨɞɨɦ�
ɚɬɨɦɧɨ-ɷɦɢɫɫɢɨɧɧɨɣ� ɢ� ɦɚɫɫ-ɫɩɟɤɬɪɨɦɟɬɪɢɟɣ� ɫ� ɢɧɞɭɤɬɢɜɧɨ-ɫɜɹɡɚɧɧɨɣ�
ɩɥɚɡɦɨɣ� �ICP-MS ɢ� ICP-AES)�� Ɏɪɚɤɰɢɢ� ɩɨɱɜ� 30��� 30�-10, PM10-50 
ɜɵɞɟɥɟɧɵ�ɦɟɬɨɞɨɦ�ɰɟɧɬɪɢɮɭɝɢɪɨɜɚɧɢɹ��ɱɚɫɬɢɰɵ�PM>50 ± ɫɢɬɨɜɚɧɢɟɦ�� 

Ⱦɥɹ� ɨɰɟɧɤɢ� ɡɚɝɪɹɡɧɟɧɢɹ� ɌɆɆ� ɩɨɱɜ� ɢ� ɢɯ� ɝɪɚɧɭɥɨɦɟɬɪɢɱɟɫɤɢɯ�
ɮɪɚɤɰɢɣ�ɪɚɫɫɱɢɬɵɜɚɥɢɫɶ�ɝɟɨɯɢɦɢɱɟɫɤɢɟ��ɄɄ, Ʉɫ��ɢ�ɷɤɨɥɨɝɨ-ɝɟɨɯɢɦɢɱɟɫɤɢɟ�
(Ʉɨ, Zc��ɩɨɤɚɡɚɬɟɥɢ��ɋɨɞɟɪɠɚɧɢɟ�ɌɆɆ�ɜ�ɮɨɧɨɜɵɯ�ɩɨɱɜɚɯ�ɫɪɚɜɧɢɜɚɥɨɫɶ�ɫ�
ɤɥɚɪɤɚɦɢ� ɷɥɟɦɟɧɬɨɜ� ɩɨ� >�@�� Ʉɥɚɪɤɢ� ɤɨɧɰɟɧɬɪɚɰɢɢ� ɪɚɫɫɱɢɬɵɜɚɥɢɫɶ� ɤɚɤ 
ɄɄ ɋɮ�. �ɩɪɢ�ɋɮ���.���ɝɞɟ�ɋɮ ± ɫɨɞɟɪɠɚɧɢɟ�ɷɥɟɦɟɧɬɚ�ɜ�ɮɨɧɨɜɨɣ�ɩɨɱɜɟ��K 
± ɟɝɨ� ɤɥɚɪɤ�� ɩɪɢ� ɋɮ�Ʉ� ɪɚɫɫɱɢɬɵɜɚɥɫɹ� ɤɥɚɪɤ� ɪɚɫɫɟɹɧɢɹ ɄɊ�  � .�ɋɮ. 
Ʉɨɷɮɮɢɰɢɟɧɬ�ɧɚɤɨɩɥɟɧɢɹ�Kc ɯɚɪɚɤɬɟɪɢɡɭɟɬ�ɤɨɧɰɟɧɬɪɚɰɢɸ� i-ɨɝɨ�ɷɥɟɦɟɧɬɚ�
ɜ�ɝɨɪɨɞɫɤɢɯ�ɩɨɱɜɚɯ�Ci ɨɬɧɨɫɢɬɟɥɶɧɨ�ɮɨɧɨɜɨɝɨ�ɫɨɞɟɪɠɚɧɢɹ��Ʉɫ� �&L�ɋɮ.  

ɗɤɨɥɨɝɢɱɟɫɤɚɹ�ɨɩɚɫɧɨɫɬɶ�ɡɚɝɪɹɡɧɟɧɢɹ�ɩɨɱɜ�ɌɆɆ�ɨɰɟɧɢɜɚɥɚɫɶ�ɩɭɬɟɦ�
ɪɚɫɱɟɬɚ� ɤɨɷɮɮɢɰɢɟɧɬɨɜ� ɷɤɨɥɨɝɢɱɟɫɤɨɣ� ɨɩɚɫɧɨɫɬɢ�Ʉɨ &L�ɉȾɄ�ɈȾɄ�L� ɝɞɟ�
ɉȾɄ�ɈȾɄ��± ɧɨɪɦɚɬɢɜɧɵɟ�ɩɨɤɚɡɚɬɟɥɢ��ɭɫɬɚɧɨɜɥɟɧɧɵɟ�ɞɥɹ�Pb��ɋd, Cu, Zn, 
Sb, As, V, Ni >�@��ɉɨɥɢɷɥɟɦɟɧɬɧɨɟ�ɡɚɝɪɹɡɧɟɧɢɟ�ɨɰɟɧɢɜɚɥɨɫɶ�ɩɨ�ɩɨɤɚɡɚɬɟɥɸ�
ɫɭɦɦɚɪɧɨɝɨ� ɡɚɝɪɹɡɧɟɧɢɹ� =F�  � �.F±(n±1)�� ɝɞɟ� n ± ɱɢɫɥɨ� ɌɆɆ� ɫ�Kc > 1, 
ɤɨɬɨɪɵɣ� ɢɦɟɟɬ� �� ɭɪɨɜɧɟɣ�� ɧɢɡɤɢɣ�� ɧɟɨɩɚɫɧɵɣ� �=ɫ �� ����� ɫɪɟɞɧɢɣ��
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ɭɦɟɪɟɧɧɨ-ɨɩɚɫɧɵɣ� ���±����� ɜɵɫɨɤɢɣ�� ɨɩɚɫɧɵɣ� ���±����� ɨɱɟɧɶ� ɜɵɫɨɤɢɣ��
ɨɱɟɧɶ�ɨɩɚɫɧɵɣ����±�����ɢ�ɦɚɤɫɢɦɚɥɶɧɵɣ��ɱɪɟɡɜɵɱɚɣɧɨ�ɨɩɚɫɧɵɣ��!�����>�@� 

Ɋɟɡɭɥɶɬɚɬɵ�ɢɫɫɥɟɞɨɜɚɧɢɣ 
ɋɨɞɟɪɠɚɧɢɟ� ɌɆɆ� ɜ� ɮɨɧɨɜɵɯ� ɢ� ɝɨɪɨɞɫɤɢɯ� ɩɨɱɜɚɯ�� Ɉɬɧɨɫɢɬɟɥɶɧɨ�

ɜɟɪɯɧɟɣ� ɱɚɫɬɢ� ɤɨɧɬɢɧɟɧɬɚɥɶɧɨɣ� ɡɟɦɧɨɣ� ɤɨɪɵ� [4] ɜ� ɜɟɪɯɧɟɦ� ɝɨɪɢɡɨɧɬɟ�
ɮɨɧɨɜɵɯ� ɩɨɱɜ� ɧɚɤɚɩɥɢɜɚɸɬɫɹ� Zn, Bi, Sb, Pb, As, Cd, Sn (ɄɄ 1,6±����� ɢ�
ɪɚɫɫɟɢɜɚɸɬɫɹ� Rb, Cs, La, Co, W, Ba, Sr (ɄɊ 1,3±������ Ɉɤɨɥɨɤɥɚɪɤɨɜɵɟ�
ɡɧɚɱɟɧɢɹ�ɭ�Cu, Mo, Cr, Ni ɢ�V �ɬɚɛɥ�� ����ȼ�ɮɨɧɨɜɵɯ�ɩɨɱɜɚɯ�ɜɫɟ�ɌɆɆ�� ɡɚ�
ɢɫɤɥɸɱɟɧɢɟɦ� Sr�� ɚɤɤɭɦɭɥɢɪɭɸɬɫɹ� ɩɪɟɢɦɭɳɟɫɬɜɟɧɧɨ� ɜ� ɬɨɧɤɢɯ� ɱɚɫɬɢɰɚɯ��
ɂɧɬɟɧɫɢɜɧɟɟ�ɜɫɟɝɨ�ɜ�ɬɨɧɤɢɯ�ɮɪɚɤɰɢɹɯ�ɧɚɤɚɩɥɢɜɚɸɬɫɹ�Sn, Cd, Zn, V, Cs, Bi, 
Rb��ɞɨɥɹ�ɮɪɚɤɰɢɣ�PM1 ɢ�PM1-���ɜ�ɨɛɳɟɦ�ɡɚɝɪɹɡɧɟɧɢɢ�ɩɨɱɜ�± ɛɨɥɟɟ����� 

 
ɋɨɞɟɪɠɚɧɢɟ�ɌɆɆ�ɜ�ɜɟɪɯɧɟɦ���-���ɫɦ��ɝɨɪɢɡɨɧɬɟ�ɮɨɧɨɜɵɯ�ɞɟɪɧɨɜɨ-ɤɚɪɛɨɧɚɬɧɵɯ�ɩɨɱɜ�

(ɮ��ɢ�ɩɨɱɜ�ɋɟɜɚɫɬɨɩɨɥɹ��ɝ��ɢ�ɞɨɥɹ�ɢɯ�ɧɚɤɨɩɥɟɧɢɹ 

ɗɥɟ-
ɦɟɧɬ 

Cɮ��
ɦɝ�ɤɝ 

ɄɄ�Ʉ
Ɋ 

Ci, 
ɦɝ�ɤɝ Ʉɫ�Ʉɪ Ʉɨ 

ȼɤɥɚɞ�ɝɪɚɧɭɥɨɦɟɬɪɢɱɟɫɤɢɯ�ɮɪɚɤɰɢɣ�ɜ�
ɨɛɳɟɟ�ɧɚɤɨɩɥɟɧɢɟ��� 

PM1 PM1-10 PM10-50 PM>50 
ɮ ɝ ɮ ɝ ɮ ɝ ɮ ɝ 

Sb 0,9 2,3/± 3,3 3,6/± 0,7 7 8 58 39 26 29 9 23 
Sr 69 ±/4,6 244 3,5/± - 5 3 39 18 39 32 17 47 
Cu 28 1 78 2,8/± 0,6 8 9 51 47 39 28 2 17 
Cd 0,3 3,4/± 0,8 2,5/± 0,4 13 10 69 49 16 29 2 13 
Pb 46 2,7/± 115 2,5/± 0,9 4 8 73 43 21 29 2 20 
Zn 109 1,6/± 231 2,1/± 1,1 12 12 69 49 16 24 3 15 
Mo 0,9 ±/1,2 1,4 1,6/± - 10 10 55 42 32 29 4 20 
Ba 225 ±/2,8 319 1,4/± - 8 8 49 39 34 38 9 15 
W 0,8 ±/2,4 1,1 1,4/± - 8 8 55 41 30 35 8 15 
Co 8,7 ±/2 7,5 ±/1,2 - 9 11 59 48 28 29 4 11 
Bi 0,3 1,6/± 0,2 ±/1,3 - 13 12 63 51 21 29 4 8 
Cs 3,6 ±/1,4 2,8 ±/1,3 - 17 16 60 56 18 21 5 7 
La 20 ±/1,5 15 ±/1,3 - 7 8 51 42 36 40 6 10 
Rb 63 ±/1,3 46 ±/1,4 - 15 15 56 54 23 24 5 7 
Ni 41 ±/1,2 29 ±/1,4 0,4 11 11 54 47 32 28 4 14 
Sn 8,6 4,1/± 5,7 ±/1,5 - 5 7 83 33 11 33 1 27 
As 14 2,9/± 8,1 ±/1,7 0,8 14 9 55 33 22 16 10 42 
Cr 81 ±/1,1 47 ±/1,7 - 13 11 49 42 35 26 4 20 
V 99 1 47 ±/2,1 0,3 8 8 73 60 16 23 2 10 

 
ȼ� ɜɟɪɯɧɟɦ� ɫɥɨɟ� ɝɨɪɨɞɫɤɢɯ� ɩɨɱɜ� ɨɬɧɨɫɢɬɟɥɶɧɨ� ɮɨɧɚ� ɧɚɤɚɩɥɢɜɚɸɬɫɹ�

Ba, W, Mo, Zn, Pb, Cd, Cu, Sr, Sb (Ʉɫ 1,4±������ɪɚɫɫɟɢɜɚɸɬɫɹ�Co, Bi, La, Cs, 
Rb, Ni, Sn, As, Cr, V (Ʉɪ 1,2±������ɂɧɬɟɧɫɢɜɧɟɟ�ɚɤɤɭɦɭɥɢɪɭɸɬɫɹ�Sb, Sr, Cu, 
Pb�� ɋd, Zn (Ʉɫ 3,6±������ ɩɨɫɬɭɩɚɸɳɢɟ� ɜ� ɨɫɧɨɜɧɨɦ� ɢɡ� ɚɧɬɪɨɩɨɝɟɧɧɵɯ�
ɢɫɬɨɱɧɢɤɨɜ�� ɩɪɨɦɵɲɥɟɧɧɵɯ� ɩɪɟɞɩɪɢɹɬɢɣ�� ɚɜɬɨɬɪɚɧɫɩɨɪɬɚ�� ɨɛɴɟɤɬɨɜ�
ɷɧɟɪɝɟɬɢɤɢ�� ɝɞɟ� ɫɠɢɝɚɟɬɫɹ� ɤɚɦɟɧɧɵɣ� ɭɝɨɥɶ� �ɬɚɛɥ�� ���� Pb, Cd, Zn, Sb, Cu 
ɫɨɞɟɪɠɚɬɫɹ� ɜ� ɜɵɛɪɨɫɚɯ� ɚɜɬɨɬɪɚɧɫɩɨɪɬɚ� ɢ� ɩɨɫɬɭɩɚɸɬ� ɨɬ� ɢɫɬɢɪɚɧɢɹ�ɲɢɧ�ɢ�
ɢɡɧɨɫɚ�ɬɨɪɦɨɡɧɵɯ�ɦɟɯɚɧɢɡɦɨɜ��Pb ɬɚɤɠɟ�ɩɨɫɬɭɩɚɟɬ�ɩɪɢ�ɢɡɧɨɫɟ�ɞɨɪɨɠɧɨɝɨ�
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ɩɨɥɨɬɧɚ�ɢ�ɛɚɪɶɟɪɧɵɯ�ɨɝɪɚɠɞɟɧɢɣ��ɚ�=Q��ɋu, Sr ± ɨɬ�ɨɛɴɟɤɬɨɜ�ɷɧɟɪɝɟɬɢɤɢ��
ɩɪɢ� ɫɠɢɝɚɧɢɢ� ɬɨɩɥɢɜɚ� ɜ� ɨɬɨɩɢɬɟɥɶɧɵɣ� ɩɟɪɢɨɞ�� ɋɠɢɝɚɧɢɟ� ɌȻɈ�
ɨɛɟɫɩɟɱɢɜɚɟɬ�ɩɨɫɬɭɩɥɟɧɢɟ�Pb, Cd, Sb, Cu, Zn [7].  

ɑɚɫɬɢɰɵ�ɊɆ��ɢ�ɊɆ�-���ɤɨɧɰɟɧɬɪɢɪɭɸɬ�ɨɤɨɥɨ 68-����ɦɚɫɫɵ�V, Rb ɢ�
Cs ɢ�ɨɤɨɥɨ���-����ɦɚɫɫɵ�Sb, Cu, Cd, Pb, Zn, Mo, Co, Bi, Ni, Cr ɜ�ɝɨɪɨɞɫɤɢɯ�
ɩɨɱɜɚɯ��Ⱦɨɥɹ�ɨɫɬɚɥɶɧɵɯ�ɷɥɟɦɟɧɬɨɜ� �Sr, Ba, W, Sn, As��ɜɵɲɟ�ɜɨ�ɮɪɚɤɰɢɹɯ�
ɊɆ��-��� ɢ� ɊɆ!���� Ⱦɨɥɹ� ɛɨɥɶɲɢɧɫɬɜɚ� ɌɆɆ� ɭɜɟɥɢɱɢɜɚɟɬɫɹ� ɜ� ɱɚɫɬɢɰɚɯ�
ɊɆ!��� ɝɨɪɨɞɫɤɢɯ� ɩɨɱɜ� ɩɨ� ɫɪɚɜɧɟɧɢɸ� ɫ� ɮɨɧɨɜɵɦɢ�� ɧɨ� ɭɦɟɧɶɲɚɟɬɫɹ� ɜɨ�
ɮɪɚɤɰɢɢ�ɊɆ�-����ɗɬɨ�ɦɨɠɟɬ�ɛɵɬɶ�ɫɜɹɡɚɧɨ�ɫ�ɩɨɫɬɭɩɥɟɧɢɟɦ�ɩɨɥɥɸɬɚɧɬɨɜ�ɨɬ�
ɚɧɬɪɨɩɨɝɟɧɧɵɯ�ɢɫɬɨɱɧɢɤɨɜ�ɜ�ɫɨɫɬɚɜɟ�ɤɪɭɩɧɵɯ�ɱɚɫɬɢɰ� 

ɉɨɫɤɨɥɶɤɭ�ɨɫɧɨɜɧɚɹ�ɦɚɫɫɚ�ɌɆɆ�ɫɤɨɧɰɟɧɬɪɢɪɨɜɚɧɚ�ɜ�ɱɚɫɬɢɰɚɯ�PM1 
ɢ�PM1-10 ɝɨɪɨɞɫɤɢɯ�ɩɨɱɜ�ɫ ɧɚɢɛɨɥɶɲɟɣ�ɦɢɝɪɚɰɢɨɧɧɨɣ�ɫɩɨɫɨɛɧɨɫɬɶɸ� ɢɯ�
ɦɨɠɧɨ�ɨɬɧɟɫɬɢ�ɤ�ɧɚɢɛɨɥɟɟ�ɷɤɨɥɨɝɢɱɟɫɤɢ�ɡɧɚɱɢɦɵɦ�ɢ�ɨɩɚɫɧɵɦ� 

ɗɤɨɥɨɝɢɱɟɫɤɚɹ� ɨɩɚɫɧɨɫɬɶ� ɡɚɝɪɹɡɧɟɧɢɹ� ɝɨɪɨɞɫɤɢɯ� ɩɨɱɜ��ɋɪɚɜɧɟɧɢɟ�
ɤɨɧɰɟɧɬɪɚɰɢɣ� ɜɨɫɶɦɢ� ɌɆɆ� ɫ� ɝɢɝɢɟɧɢɱɟɫɤɢɦɢ� ɧɨɪɦɚɬɢɜɚɦɢ� ɉȾɄ� �ɈȾɄ��
ɩɨɤɚɡɚɥɨ� ɧɟɡɧɚɱɢɬɟɥɶɧɭɸ� ɫɬɟɩɟɧɶ� ɡɚɝɪɹɡɧɟɧɢɹ� ɩɨɱɜ� ɋɟɜɚɫɬɨɩɨɥɹ��
ɇɚɢɛɨɥɶɲɚɹ�ɷɤɨɥɨɝɢɱɟɫɤɚɹ�ɨɩɚɫɧɨɫɬɶ�ɭ�Zn��ɟɝɨ�ɤɨɧɰɟɧɬɪɚɰɢɢ�ɩɪɟɜɵɲɚɸɬ�
ɉȾɄ�ɜ�����ɢɫɫɥɟɞɭɟɦɵɯ�ɩɪɨɛ��Ʌɨɤɚɥɶɧɵɟ�ɩɪɟɜɵɲɟɧɢɹ�ɧɚɛɥɸɞɚɸɬɫɹ�ɭ�Sb 
(19%), Pb (19%), Cd (15%), As (15%), Cu �������ɷɬɢ�ɌɆɆ�ɯɚɪɚɤɬɟɪɢɡɭɸɬɫɹ�
ɜɵɫɨɤɨɣ� ɫɬɟɩɟɧɶɸ� ɷɤɨɥɨɝɢɱɟɫɤɨɣ ɨɩɚɫɧɨɫɬɢ� �Ʉɨ!����� ɜ� ɧɟɛɨɥɶɲɨɦ�
ɤɨɥɢɱɟɫɬɜɟ� ɢɫɫɥɟɞɭɟɦɵɯ� ɩɪɨɛ� �ɦɟɧɟɟ� �����ɋɭɦɦɚɪɧɨɟ� ɡɚɝɪɹɡɧɟɧɢɟ� ɨɛɳɢɯ�
ɩɪɨɛ� ɝɨɪɨɞɫɤɢɯ� ɩɨɱɜ� ɨɬɧɨɫɢɬɫɹ� ɤ� ɨɩɚɫɧɨɦɭ� ɭɪɨɜɧɸ� �ɫɪɟɞɧɢɣ� Zc 34). 
Ɂɚɝɪɹɡɧɟɧɢɟ�ɬɨɧɤɢɯ�ɮɪɚɤɰɢɣ�ɭɦɟɪɟɧɧɨ�ɨɩɚɫɧɨɟ��PM1 (Zc 16), PM1-10 (19), 
ɚ�ɛɨɥɟɟ�ɤɪɭɩɧɵɯ�± ɨɩɚɫɧɨɟ��PM10-50 (37), PM!���������ȼɵɫɨɤɢɟ�ɡɧɚɱɟɧɢɹ�
ɫɭɦɦɚɪɧɨɝɨ�ɩɨɤɚɡɚɬɟɥɹ�ɡɚɝɪɹɡɧɟɧɢɹ�ɞɥɹ�ɤɪɭɩɧɵɯ�ɮɪɚɤɰɢɣ�ɝɨɪɨɞɫɤɢɯ�ɩɨɱɜ�
ɫɜɹɡɚɧɵ�ɫ�ɢɧɬɟɧɫɢɜɧɵɦ�ɪɚɫɫɟɹɧɢɟɦ�Co, Cr, Ni, Cu, Zn, Mo, Ba, W, Bi ɢ�Pb 
(ɄɊ 4-���� ɜ� ɱɚɫɬɢɰɚɯ� ɊɆ��-��� ɢ� ɊɆ!��� ɮɨɧɨɜɵɯ� ɩɨɱɜ�� Ʉɪɨɦɟ� ɬɨɝɨ��
ɤɪɭɩɧɵɟ� ɮɪɚɤɰɢɢ� ɧɟ� ɫɨɡɞɚɸɬ� ɫɟɪɶɟɡɧɨɣ� ɭɝɪɨɡɵ� ɡɞɨɪɨɜɶɸ� ɝɨɪɨɠɚɧ� ɢɡ-ɡɚ�
ɫɥɚɛɨɣ�ɫɩɨɫɨɛɧɨɫɬɢ�ɤ�ɜɵɞɭɜɚɧɢɸ�ɢ�ɩɪɨɧɢɤɧɨɜɟɧɢɸ�ɜ�ɞɵɯɚɬɟɥɶɧɵɟ�ɩɭɬɢ�� 

ȼ� ɨɫɧɨɜɭ� ɪɚɛɨɬɵ� ɩɨɥɨɠɟɧɵ� ɦɚɬɟɪɢɚɥɵ�� ɫɨɛɪɚɧɧɵɟ� Ʉɪɵɦɫɤɨɣ�
ɤɨɦɩɥɟɤɫɧɨɣ�ɷɤɫɩɟɞɢɰɢɟɣ�ɩɪɢ�ɩɨɞɞɟɪɠɤɟ�ɊȽɈ�ɜ������ɝ�� ɢ�ɦɚɬɟɪɢɚɥɵ������
ɝ���ɫɨɛɪɚɧɧɵɟ�ɩɨ�ɩɪɨɟɤɬɭ�ɊɎɎɂ�ʋ���-05-50101. 

 
Ʌɢɬɟɪɚɬɭɪɚ 

 
���Ⱦɪɚɝɚɧ�ɇ�Ⱥ��ɉɨɱɜɟɧɧɵɟ�ɪɟɫɭɪɫɵ�Ʉɪɵɦɚ��ɋɢɦɮɟɪɨɩɨɥɶ��ȾɈɅə������������ɫ� 
���Ʉɨɫɨɜɫɤɚɹ�Ɇ�Ⱥ���Ʌɹɦɢɧɚ�ɇ�ȼ���ɏɪɟɧɨɜɚ�Ɍ�Ʉ���Ʉɚɲɢɪɢɧɚ�ȿ�ɋ��Ɉɰɟɧɤɚ�ɫɨɫɬɨɹɧɢɹ�

ɚɬɦɨɫɮɟɪɧɨɝɨ�ɜɨɡɞɭɯɚ�ɩɪɢɦɚɝɢɫɬɪɚɥɶɧɵɯ�ɬɟɪɪɢɬɨɪɢɣ�ɝ��ɋɟɜɚɫɬɨɩɨɥɹ����ɗɧɟɪɝɟɬɢɱɟɫɤɢɟ�
ɭɫɬɚɧɨɜɤɢ�ɢ�ɬɟɯɧɨɥɨɝɢɢ��������ʋ��������ɋ�����±164. 

��� ȿɠɟɝɨɞɧɵɣ� ɞɨɤɥɚɞ� ³Ɉ� ɫɨɫɬɨɹɧɢɢ� ɢ� ɨɛ� ɨɯɪɚɧɟ� ɨɤɪɭɠɚɸɳɟɣ� ɫɪɟɞɵ� ɝɨɪɨɞɚ�
ɋɟɜɚɫɬɨɩɨɥɹ� ɡɚ� ����� ɝ�´�� Ƚɥɚɜɧɨɟ� ɭɩɪɚɜɥɟɧɢɟ� ɩɪɢɪɨɞɧɵɯ� ɪɟɫɭɪɫɨɜ� ɢ� ɷɤɨɥɨɝɢɢ� ɝɨɪɨɞɚ�
ɋɟɜɚɫɬɨɩɨɥɹ��ɋɟɜɩɪɢɪɨɞɧɚɞɡɨɪ�������������ɫ� 

4. Rudnick R.L., Gao S. Composition of the Continental Crust // Treatise on 
Geochemistry. 2014. Vol. 4. P. 1-51. 

���ɋɚɧɉɢɇ���������-����Ƚɢɝɢɟɧɢɱɟɫɤɢɟ�ɧɨɪɦɚɬɢɜɵ�ɢ�ɬɪɟɛɨɜɚɧɢɹ�ɤ�ɨɛɟɫɩɟɱɟɧɢɸ�
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ɛɟɡɨɩɚɫɧɨɫɬɢ�ɢ��ɢɥɢ��ɛɟɡɜɪɟɞɧɨɫɬɢ�ɞɥɹ�ɱɟɥɨɜɟɤɚ�ɮɚɤɬɨɪɨɜ�ɫɪɟɞɵ�ɨɛɢɬɚɧɢɹ������������ɫ� 
��� Ʉɚɫɢɦɨɜ�ɇ�ɋ��� Ȼɢɬɸɤɨɜɚ� ȼ�Ɋ��� Ʉɢɫɥɨɜ�Ⱥ�ȼ��� Ʉɨɲɟɥɟɜɚ�ɇ�ȿ�� ɢ� ɞɪ�� ɉɪɨɛɥɟɦɵ�

ɷɤɨɝɟɨɯɢɦɢɢ�ɤɪɭɩɧɵɯ�ɝɨɪɨɞɨɜ����Ɋɚɡɜɟɞɤɚ�ɢ�ɨɯɪɚɧɚ�ɧɟɞɪ��������ʋ����ɫ���±13. 
7. Kong S., Lu B., Ji Y. et al. Risk assessment of heavy metals in road and soil dusts 

within PM2.5, PM10 and PM100 fractions in Dongying city, Shandong Province, China // 
Journal of Environmental Monitoring. 2012. Vol. 14. P. 791-803. 
 

 
Ⱥ.ɇ. Ʉɢɡɟɟɜ1,2, Ɇ.ɘ. Ɇɟɧɶɲɚɤɨɜɚ2, ɋ.Ɏ. ɍɲɚɦɨɜɚ3, ȼ.ȼ. Ʉɭɥɶɧɟɜ4 

 
1Ɏɟɞɟɪɚɥɶɧɨɟ�ɛɸɞɠɟɬɧɨɟ�ɭɱɪɟɠɞɟɧɢɟ�ɧɚɭɤɢ�©ɋɟɜɟɪɨ-Ɂɚɩɚɞɧɵɣ�ɧɚɭɱɧɵɣ�

ɰɟɧɬɪ�ɝɢɝɢɟɧɵ�ɢ�ɨɛɳɟɫɬɜɟɧɧɨɝɨ�ɡɞɨɪɨɜɶɹª Ɏɟɞɟɪɚɥɶɧɨɣ�ɫɥɭɠɛɵ� 
ɩɨ�ɧɚɞɡɨɪɭ�ɜ�ɫɮɟɪɟ�ɡɚɳɢɬɵ�ɩɪɚɜ�ɩɨɬɪɟɛɢɬɟɥɟɣ� 
ɢ�ɛɥɚɝɨɩɨɥɭɱɢɹ�ɱɟɥɨɜɟɤɚ, ɋɚɧɤɬ-ɉɟɬɟɪɛɭɪɝ; 

2Ɏɟɞɟɪɚɥɶɧɨɟ�ɝɨɫɭɞɚɪɫɬɜɟɧɧɨɟ�ɛɸɞɠɟɬɧɨɟ�ɨɛɪɚɡɨɜɚɬɟɥɶɧɨɟ�ɭɱɪɟɠɞɟɧɢɟ�
ɜɵɫɲɟɝɨ�ɨɛɪɚɡɨɜɚɧɢɹ�©Ɇɭɪɦɚɧɫɤɢɣ ɚɪɤɬɢɱɟɫɤɢɣ� 

ɝɨɫɭɞɚɪɫɬɜɟɧɧɵɣ�ɭɧɢɜɟɪɫɢɬɟɬª� 
3Ɏɟɞɟɪɚɥɶɧɨɟ�ɝɨɫɭɞɚɪɫɬɜɟɧɧɨɣ�ɛɸɞɠɟɬɧɨɟ�ɭɱɪɟɠɞɟɧɢɟ�©Ʌɚɩɥɚɧɞɫɤɢɣ�
ɝɨɫɭɞɚɪɫɬɜɟɧɧɵɣ�ɩɪɢɪɨɞɧɵɣ�ɛɢɨɫɮɟɪɧɵɣ�ɡɚɩɨɜɟɞɧɢɤª��Ɇɨɧɱɟɝɨɪɫɤ� 

4ɐɟɧɬɪɚɥɶɧɨ-ɑɟɪɧɨɡɟɦɧɨɟ�ɦɟɠɪɟɝɢɨɧɚɥɶɧɨɟ�ɭɩɪɚɜɥɟɧɢɟ�Ɏɟɞɟɪɚɥɶɧɨɣ�
ɫɥɭɠɛɵ�ɩɨ�ɧɚɞɡɨɪɭ�ɜ�ɫɮɟɪɟ�ɩɪɢɪɨɞɨɩɨɥɶɡɨɜɚɧɢɹ��ȼɨɪɨɧɟɠ 

 
ɍȾȿɅɖɇȺə ȺɄɌɂȼɇɈɋɌɖ ȿɋɌȿɋɌȼȿɇɇɕɏ�ɊȺȾɂɈɇɍɄɅɂȾɈȼ�

ɂ�ɐȿɁɂə-137 ȼ�ɇȺɁȿɆɇɕɏ�ɗɄɈɋɂɋɌȿɆȺɏ�ɄɈɅɖɋɄɈȽɈ�
ɋȿȼȿɊȺ 

 
ȼ� ɪɚɛɨɬɟ� ɩɪɟɞɫɬɚɜɥɟɧɵ� ɪɟɡɭɥɶɬɚɬɵ� ɪɚɞɢɚɰɢɨɧɧɨ-ɷɤɨɥɨɝɢɱɟɫɤɢɯ� ɢɫɫɥɟɞɨɜɚɧɢɣ��

ɩɪɨɜɟɞɟɧɧɵɯ� ɧɚ� ɬɟɪɪɢɬɨɪɢɢ� Ɇɭɪɦɚɧɫɤɨɣ� ɨɛɥɚɫɬɢ�� Ⱦɚɧɚ� ɨɰɟɧɤɚ� ɭɪɨɜɧɹɦ� ɭɞɟɥɶɧɨɣ�
ɚɤɬɢɜɧɨɫɬɢ� ɟɫɬɟɫɬɜɟɧɧɵɯ� ɪɚɞɢɨɧɭɤɥɢɞɨɜ� ɢ� ɰɟɡɢɹ-���� ɜ� ɩɨɱɜɟ� ɢ� ɜ� ɤɨɦɩɨɧɟɧɬɚɯ�
ɧɚɡɟɦɧɨɝɨ� ɪɚɫɬɢɬɟɥɶɧɨɝɨ� ɩɨɤɪɨɜɚ�� ɍɫɬɚɧɨɜɥɟɧɵ� ɨɫɧɨɜɧɵɟ� ɢɫɬɨɱɧɢɤɢ� ɩɨɫɬɭɩɥɟɧɢɹ�
ɪɚɫɫɦɚɬɪɢɜɚɟɦɵɯ� ɧɭɤɥɢɞɨɜ� ɜ� ɩɪɢɪɨɞɧɵɟ� ɨɛɴɟɤɬɵ� ɪɟɝɢɨɧɚ�� Ɇɚɤɫɢɦɚɥɶɧɵɟ� ɡɧɚɱɟɧɢɹ�
ɭɞɟɥɶɧɨɣ� ɚɤɬɢɜɧɨɫɬɢ� ɧɚɯɨɞɢɥɢɫɶ� ɜ� ɪɚɦɤɚɯ� ɭɫɬɚɧɨɜɥɟɧɧɵɯ� ɧɨɪɦɚɬɢɜɧɵɯ� ɩɨɤɚɡɚɬɟɥɟɣ��
Ɉɬɦɟɱɟɧɚ� ɧɟɨɛɯɨɞɢɦɨɫɬɶ� ɩɪɨɞɨɥɠɟɧɢɹ� ɩɨɞɪɨɛɧɵɯ� ɪɚɞɢɨɷɤɨɥɨɝɢɱɟɫɤɢɯ� ɢɫɫɥɟɞɨɜɚɧɢɣ�
ɫɟɜɟɪɧɵɯ�ɬɟɪɪɢɬɨɪɢɣ� 

Ʉɥɸɱɟɜɵɟ� ɫɥɨɜɚ�� Ʉɨɥɶɫɤɢɣ� ɋɟɜɟɪ�� ɟɫɬɟɫɬɜɟɧɧɵɟ� ɪɚɞɢɨɧɭɤɥɢɞɵ�� ɰɟɡɢɣ-137, 
ɭɞɟɥɶɧɚɹ�ɚɤɬɢɜɧɨɫɬɶ��ɩɪɢɪɨɞɧɵɟ�ɨɛɴɟɤɬɵ� 

 
ȼ� ɚɪɤɬɢɱɟɫɤɢɯ� ɨɛɥɚɫɬɹɯ� ɧɚɡɟɦɧɵɟ� ɷɤɨɫɢɫɬɟɦɵ� ɛɨɥɟɟ� ɭɹɡɜɢɦɵ� ɤ�

ɪɚɞɢɨɚɤɬɢɜɧɨɦɭ� ɡɚɝɪɹɡɧɟɧɢɸ�� ɩɨ ɫɪɚɜɧɟɧɢɸ� ɫ� ɪɚɣɨɧɚɦɢ� ɭɦɟɪɟɧɧɨɝɨ�
ɤɥɢɦɚɬɚ��Ⱥɪɤɬɢɱɟɫɤɚɹ�ɡɨɧɚ�Ɋɨɫɫɢɣɫɤɨɣ�Ɏɟɞɟɪɚɰɢɢ �ȺɁɊɎ���ɫɨɫɬɚɜɥɹɸɳɚɹ�
ɡɧɚɱɢɬɟɥɶɧɭɸ� ɱɚɫɬɶ� ɋɟɜɟɪɧɨɝɨ� ɩɨɥɭɲɚɪɢɹ� Ɂɟɦɥɢ�� ɞɥɢɬɟɥɶɧɨɟ� ɜɪɟɦɹ�
ɡɚɝɪɹɡɧɹɥɚɫɶ� ɬɟɯɧɨɝɟɧɧɵɦɢ� ɪɚɞɢɨɧɭɤɥɢɞɚɦɢ� ɨɬ� ɝɥɨɛɚɥɶɧɵɯ� ɜɵɩɚɞɟɧɢɣ�
ɪɚɞɢɨɚɤɬɢɜɧɵɯ�ɜɟɳɟɫɬɜ��ɨɛɪɚɡɨɜɚɜɲɢɯɫɹ�ɜ�ɪɟɡɭɥɶɬɚɬɟ�ɢɫɩɵɬɚɧɢɣ�ɹɞɟɪɧɨɝɨ�
ɨɪɭɠɢɹ��Ʉɚɤ�ɢɡɜɟɫɬɧɨ��ɜ�ɦɢɪɟ�ɛɵɥɨ�ɩɪɨɢɡɜɟɞɟɧɨ�ɛɨɥɟɟ��.��ɬɵɫɹɱɢ�ɹɞɟɪɧɵɯ�
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ɜɡɪɵɜɨɜ�� ���� ɢɡ� ɤɨɬɨɪɵɯ� ± ɜ� ɋɟɜɟɪɧɨɦ� ɩɨɥɭɲɚɪɢɢ� ȼ� ɡɚɝɪɹɡɧɟɧɢɟ�
ɚɪɤɬɢɱɟɫɤɢɯ� ɬɟɪɪɢɬɨɪɢɣ� �ɜɤɥɸɱɚɹ� ɪɚɣɨɧɵ� Ʉɨɥɶɫɤɨɝɨ� ɋɟɜɟɪɚ�� ɩɨɦɢɦɨ�
ɝɥɨɛɚɥɶɧɵɯ� ɜɵɩɚɞɟɧɢɣ�� ɜɧɟɫɥɢ� ɫɜɨɣ� ɜɤɥɚɞ ɤɪɭɩɧɵɟ� ɚɜɚɪɢɢ� ɧɚ� ɚɬɨɦɧɵɯ�
ɷɥɟɤɬɪɨɫɬɚɧɰɢɹɯ [1]. ɋɭɳɟɫɬɜɭɸɬ� ɢ� ɦɟɫɬɧɵɟ� ɩɪɨɦɵɲɥɟɧɧɵɟ� ɢɫɬɨɱɧɢɤɢ�
ɩɨɫɬɭɩɥɟɧɢɹ�ɪɚɞɢɨɚɤɬɢɜɧɵɯ�ɜɟɳɟɫɬɜ�ɜ�ɨɤɪɭɠɚɸɳɭɸ�ɫɪɟɞɭ ȺɁɊɎ. 

Ɇɭɪɦɚɧɫɤɚɹ� ɨɛɥɚɫɬɶ� ± ɚɛɫɨɥɸɬɧɵɣ ɥɢɞɟɪ� Ɋɨɫɫɢɢ� ɩɨ� ɤɨɥɢɱɟɫɬɜɭ�
ɨɛɴɟɤɬɨɜ� ɹɞɟɪɧɨɣ� ɷɧɟɪɝɟɬɢɤɢ� ɢ� ɚɬɨɦɧɨɝɨ� ɮɥɨɬɚ�� ɧɚ� ɩɥɨɳɚɞɢ� ���� ɬɵɫ��
ɤɜɚɞɪɚɬɧɵɯ� ɤɢɥɨɦɟɬɪɨɜ� ɫɤɨɧɰɟɧɬɪɢɪɨɜɚɧɵ� ɦɨɳɧɵɟ� ɚɬɨɦɧɵɟ� ɥɟɞɨɤɨɥɵ��
ɫɭɛɦɚɪɢɧɵ� Ʉɨɥɶɫɤɚɹ�Ⱥɗɋ��ɄȺɗɋ� ɢ�ɞɪɭɝɢɟ�ɩɪɟɞɩɪɢɹɬɢɹ [2]. Ⱦɥɹ�ɨɰɟɧɤɢ�
ɩɨɬɟɧɰɢɚɥɶɧɨɝɨ� ɜɨɡɞɟɣɫɬɜɢɹ� ɪɚɞɢɚɰɢɨɧɧɨ-ɨɩɚɫɧɵɯ ɨɛɴɟɤɬɨɜ ɧɚ�
ɨɤɪɭɠɚɸɳɭɸ� ɫɪɟɞɭ ɧɟɨɛɯɨɞɢɦɨ� ɡɧɚɬɶ ɫɨɜɪɟɦɟɧɧɭɸ� ɷɤɨɥɨɝɢɱɟɫɤɭɸ�
ɨɛɫɬɚɧɨɜɤɭ� ɧɚ� ɩɪɢɥɟɝɚɸɳɢɯ� ɤ� ɧɢɦ� ɬɟɪɪɢɬɨɪɢɹɯ�� ɉɨɷɬɨɦɭ� ɨɫɨɛɭɸ�
ɚɤɬɭɚɥɶɧɨɫɬɶ� ɩɪɢɨɛɪɟɬɚɸɬ� ɪɚɞɢɨɷɤɨɥɨɝɢɱɟɫɤɢɟ� ɢɫɫɥɟɞɨɜɚɧɢɹ� ɪɚɡɥɢɱɧɵɯ�
ɩɪɢɪɨɞɧɵɯ� ɫɨɫɬɚɜɥɹɸɳɢɯ�� ɱɬɨ� ɜ� ɫɜɨɸ� ɨɱɟɪɟɞɶ� ɩɪɨɞɢɤɬɨɜɚɧɨ� ɜɨɩɪɨɫɚɦɢ�
ɨɛɟɫɩɟɱɟɧɢɹ�ɪɚɞɢɚɰɢɨɧɧɨɣ�ɛɟɡɨɩɚɫɧɨɫɬɢ�ɧɚɫɟɥɟɧɢɹ�ɪɟɝɢɨɧɚ� 

ɂɫɫɥɟɞɨɜɚɧɢɹ�ɧɚɡɟɦɧɵɯ� ɷɤɨɫɢɫɬɟɦ� ɩɪɨɜɨɞɹɬɫɹ� ɧɚɦɢ� ɜ ɰɟɧɬɪɚɥɶɧɵɯ 
ɪɚɣɨɧɚɯ Ɇɭɪɦɚɧɫɤɨɣ�ɨɛɥɚɫɬɢ��ɧɚ�ɫɟɬɢ�ɫɬɚɰɢɨɧɚɪɧɵɯ�ɩɪɨɛɧɵɯ�ɩɥɨɳɚɞɨɤ�ɜ�
ɢɦɩɚɤɬɧɨɣ�ɡɨɧɟ�ɄȺɗɋ��ɏɚɪɚɤɬɟɪɢɫɬɢɤɚ�ɦɨɧɢɬɨɪɢɧɝɨɜɵɯ�ɬɨɱɟɤ�ɩɪɢɜɟɞɟɧɚ�
ɜ� ɪɚɛɨɬɟ� [3]�� ȼ� ɤɚɱɟɫɬɜɟ� ɨɛɴɟɤɬɨɜ� ɢɫɫɥɟɞɨɜɚɧɢɣ� ɜɵɛɪɚɧɵ� ɩɨɱɜɟɧɧɵɣ�
ɩɨɤɪɨɜ� ɢ� ɤɨɦɩɨɧɟɧɬɵ� ɧɚɡɟɦɧɨɣ� ɪɚɫɬɢɬɟɥɶɧɨɫɬɢ�� ɜɟɬɜɢ� ɢ� ɯɜɨɹ� ɫɨɫɧɵ�
ɨɛɵɤɧɨɜɟɧɧɨɣ� (Pinus sylvestris L.)�� ɜɟɬɜɢ� ɢ� ɥɢɫɬɶɹ� ɛɟɪɟɡɵ� �Betula pendula 
Roth�� ɏ� Betula pubescens Ehrh.), ɩɨɛɟɝɢ� ɢ� ɩɥɨɞɵ� ɱɟɪɧɢɤɢ� ɦɢɪɬɨɥɢɫɬɧɨɣ�
(Vaccinium myrtillus L.), ɥɢɲɚɣɧɢɤɢ�ɪɨɞɚ�Cladonia. 

Ɋɚɞɢɨɦɟɬɪɢɱɟɫɤɭɸ ɫɴɟɦɤɭ ɦɟɫɬɧɨɫɬɢ� ɩɪɨɜɨɞɢɥɢ ɫ� ɩɨɦɨɳɶɸ�
ɩɨɢɫɤɨɜɨɝɨ� ɪɚɞɢɨɦɟɬɪɚ� ɋɊɉ-68-��� ɢ� ɞɨɡɢɦɟɬɪɚ-ɪɚɞɢɨɦɟɬɪɚ� ȾɊȻɉ-01. 
ɉɪɨɛɨɨɬɛɨɪ ɨɫɭɳɟɫɬɜɥɹɥɢ ɜ� ɫɨɨɬɜɟɬɫɬɜɢɢ� ɫ� ɨɛɳɢɦɢ� ɬɪɟɛɨɜɚɧɢɹɦɢ� ɤ�
ɪɚɞɢɨɥɨɝɢɱɟɫɤɨɦɭ� ɨɬɛɨɪɭ� ɩɪɢɪɨɞɧɵɯ� ɨɛɴɟɤɬɨɜ [4@�� ɂɡɦɟɪɟɧɢɟ� ɦɨɳɧɨɫɬɢ�
ɷɤɫɩɨɡɢɰɢɨɧɧɨɣ�ɞɨɡɵ��ɆɗȾ��ɦɤɁɜ�ɱ���ɫɭɦɦɚɪɧɨɣ�ɭɞɟɥɶɧɨɣ�Į-ȕ-ɚɤɬɢɜɧɨɫɬɢ�
ɜ� ɩɪɨɛɚɯ� ɩɪɨɜɨɞɢɥɢ� ɪɚɞɢɨɦɟɬɪɢɱɟɫɤɢɦ� ɦɟɬɨɞɨɦ�� ɍɞɟɥɶɧɭɸ� ɚɤɬɢɜɧɨɫɬɶ 
ɧɚɢɛɨɥɟɟ�ɪɚɞɢɨɬɨɤɫɢɱɧɵɯ�ɧɭɤɥɢɞɨɜ�ɩɪɢɪɨɞɧɨɝɨ��226Ra,232Th ɢ�ɞɪ���Ȼɤ�ɤɝ��ɢ�
ɬɟɯɧɨɝɟɧɧɨɝɨ� �137Cs ɢ� ɞɪ��� Ȼɤ�ɤɝ�� ɩɪɨɢɫɯɨɠɞɟɧɢɹ� ɨɫɭɳɟɫɬɜɥɹɥɢ� ɝɚɦɦɚ-
ɫɩɟɤɬɪɨɦɟɬɪɢɱɟɫɤɢɦ�ɦɟɬɨɞɨɦ�[5]. 

ɍɫɬɚɧɨɜɥɟɧɨ�� ɱɬɨ� ɟɫɬɟɫɬɜɟɧɧɵɣ� ɪɚɞɢɚɰɢɨɧɧɵɣ� ɮɨɧ� ɜ� ɩɪɟɞɟɥɚɯ�
ɢɡɭɱɚɟɦɨɣ� ɬɟɪɪɢɬɨɪɢɢ ɧɟ� ɩɪɟɜɵɲɚɥ ����� ɦɤɁɜ�ɱ�� ɆɗȾ� ɧɚ� ɩɨɜɟɪɯɧɨɫɬɢ�
ɫɵɪɨɣ� ɢ� ɜɨɡɞɭɲɧɨ-ɫɭɯɨɣ� ɦɚɫɫɵ� ɪɚɫɬɢɬɟɥɶɧɵɯ� ɨɛɪɚɡɰɨɜ� ɫɨɫɬɚɜɥɹɥɚ 0.15 
ɦɤɁɜ�ɱ��Ⱦɚɧɧɵɟ ɩɨɤɚɡɚɬɟɥɢ� ɧɚɯɨɞɹɬɫɹ� ɜ� ɩɪɟɞɟɥɚɯ�ɆɗȾ�ɞɥɹ� ɧɚɫɟɥɟɧɢɹ� ɧɚ�
ɨɬɤɪɵɬɨɣ�ɦɟɫɬɧɨɫɬɢ������ɦɤɁɜ�ɱ� [6]. ɍɞɟɥɶɧɚɹ�Į-ȕ-ɚɤɬɢɜɧɨɫɬɶ�ɩɪɢɪɨɞɧɵɯ 
ɨɛɴɟɤɬɨɜ�ɜɚɪɶɢɪɨɜɚɥɚ�ɜ�ɡɚɜɢɫɢɦɨɫɬɢ�ɨɬ�ɪɚɫɩɨɥɨɠɟɧɢɹ�ɩɪɨɛɧɵɯ�ɩɥɨɳɚɞɨɤ��
ɱɬɨ� ɨɛɭɫɥɚɜɥɢɜɚɥɨɫɶ ɪɚɡɥɢɱɧɵɦ� ɧɚɤɨɩɥɟɧɢɟɦ� ɟɫɬɟɫɬɜɟɧɧɵɯ�
ɪɚɞɢɨɧɭɤɥɢɞɨɜ ɪɹɞɨɜ�ɭɪɚɧɚ-238 (226Ra��ɢ�ɬɨɪɢɹ-232 (232Th), ɚ�ɬɚɤɠɟ�40K. ɂɡ�
ɬɟɯɧɨɝɟɧɧɵɯ�ɧɭɤɥɢɞɨɜ�ɜ�ɢɡɦɟɪɢɦɵɯ�ɤɨɥɢɱɟɫɬɜɚɯ�ɨɛɧɚɪɭɠɟɧ� 137Cs, ɞɪɭɝɢɟ�
ɢɡɨɬɨɩɵ (22Na, 60Co, 106Ru, 133Ba, 140La) ɛɵɥɢ�ɧɢɠɟ�ɩɪɟɞɟɥɚ�ɞɟɬɟɤɬɢɪɨɜɚɧɢɹ� 
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Ɉɫɧɨɜɧɵɦ�ɢɫɬɨɱɧɢɤɨɦ�ɩɨɫɬɭɩɥɟɧɢɹ�ɪɚɞɢɨɚɤɬɢɜɧɵɯ�ɷɥɟɦɟɧɬɨɜ�ɪɹɞɨɜ�
ɭɪɚɧɚ-���� ɢ� ɬɨɪɢɹ-���� ɜ� ɧɚɡɟɦɧɵɟ� ɷɤɨɫɢɫɬɟɦɵ� Ʉɨɥɶɫɤɨɝɨ� ɋɟɜɟɪɚ� ɦɨɠɟɬ�
ɫɥɭɠɢɬɶ� ɩɨɱɜɚ�� ɩɨɱɜɨɨɛɪɚɡɭɸɳɢɟ ɩɨɪɨɞɵ ɢ� ɝɪɭɧɬɨɜɵɟ ɜɨɞɵ��
ȿɫɬɟɫɬɜɟɧɧɵɣ� ɪɚɞɢɨɧɭɤɥɢɞ� 40K ± ɧɟɨɬɴɟɦɥɟɦɵɣ ɷɥɟɦɟɧɬ ɩɪɢɪɨɞɧɵɯ�
ɤɨɦɩɨɧɟɧɬɨɜ�� ɇɚɤɨɩɥɟɧɢɟ 137Cs ± ɨɞɧɨɝɨ ɢɡ� ɨɫɧɨɜɧɵɯ� ɫɨɫɬɚɜɥɹɸɳɢɯ�
ɪɚɞɢɨɚɤɬɢɜɧɨɝɨ� ɡɚɝɪɹɡɧɟɧɢɹ� ɛɢɨɫɮɟɪɵ ± ɜ� ɩɪɢɪɨɞɧɵɯ� ɨɛɴɟɤɬɚɯ�
ɨɛɭɫɥɚɜɥɢɜɚɥɨɫɶ�� ɜ�ɨɫɧɨɜɧɨɦ�� ɝɥɨɛɚɥɶɧɵɦɢ�ɜɵɩɚɞɟɧɢɹɦɢ��ȼɤɥɚɞ�ɄȺɗɋ ɜ�
ɡɚɝɪɹɡɧɟɧɢɟ�ɨɤɪɭɠɚɸɳɟɣ�ɫɪɟɞɵ�ɪɚɞɢɨɰɟɡɢɟɦ�ɛɵɥ�ɧɟɡɧɚɱɢɬɟɥɶɧɵɣ. 

ɂɡɭɱɚɟɦɵɟ� ɩɨɱɜɵ Ʉɨɥɶɫɤɨɝɨ� ɋɟɜɟɪɚ� ± ɨɱɟɧɶ� ɫɢɥɶɧɨ� ɤɢɫɥɵɟ� ɢɥɢ�
ɫɢɥɶɧɨ� ɤɢɫɥɵɟ� ɩɨɞɡɨɥɵ�� ɢɦɟɸɳɢɟ� ɥɟɝɤɢɣ� ɫɭɩɟɫɱɚɧɵɣ� ɢɥɢ� ɩɟɫɱɚɧɵɣ�
ɝɪɚɧɭɥɨɦɟɬɪɢɱɟɫɤɢɣ� ɫɨɫɬɚɜ��Ɉɧɢ� ɯɚɪɚɤɬɟɪɢɡɭɸɬɫɹ� ɜɵɫɨɤɢɦ� ɫɨɞɟɪɠɚɧɢɟɦ�
ɨɪɝɚɧɢɱɟɫɤɨɝɨ� ɜɟɳɟɫɬɜɚ� ɜ� ɩɨɞɫɬɢɥɤɟ� ɢ� ɧɢɡɤɢɦ� ɫɨɞɟɪɠɚɧɢɟɦ� ɝɭɦɭɫɚ� ɜ�
ɦɢɧɟɪɚɥɶɧɨɣ�ɬɨɥɳɟ ɩɪɢ�ɟɝɨ�ɷɥɸɜɢɚɥɶɧɨ-ɢɥɥɸɜɢɚɥɶɧɨɦ�ɪɚɫɩɪɟɞɟɥɟɧɢɢ�ɩɨ�
ɩɪɨɮɢɥɸ� ɉɨɜɵɲɟɧɧɵɟ� ɡɧɚɱɟɧɢɹ� ɭɞɟɥɶɧɨɣ� ɚɤɬɢɜɧɨɫɬɢ� 226Ra, 232Th ɢ� 40K 
ɧɚɛɥɸɞɚɥɢɫɶ ɜ� ɫɨɫɬɚɜɟ� ɩɟɪɜɢɱɧɵɯ�ɦɢɧɟɪɚɥɨɜ�ɩɨɱɜɨɨɛɪɚɡɭɸɳɢɯ�ɩɨɪɨɞ�� ɜ�
ɬɨ� ɜɪɟɦɹ� ɤɚɤ� ɭɞɟɥɶɧɚɹ� ɚɤɬɢɜɧɨɫɬɶ� 137Cs ɜɨɡɪɚɫɬɚɥɚ� ɜ� ɨɪɝɚɧɨɝɟɧɧɵɯ�
ɝɨɪɢɡɨɧɬɚɯ� 

ɍɞɟɥɶɧɚɹ� ɚɤɬɢɜɧɨɫɬɶ ɟɫɬɟɫɬɜɟɧɧɵɯ� ɪɚɞɢɨɧɭɤɥɢɞɨɜ� ɢ� 137Cs ɜ ɩɨɱɜɚɯ�
ɧɚ� ɢɡɭɱɚɟɦɨɣ� ɬɟɪɪɢɬɨɪɢɢ� ɧɚɯɨɞɢɥɚɫɶ� ɧɚ� ɭɪɨɜɧɟ ɮɨɧɨɜɵɯ� ɡɧɚɱɟɧɢɣ� 
ɂɡɜɟɫɬɧɨ�� ɱɬɨ� ɨɰɟɧɤɭ� ɫɨɫɬɨɹɧɢɹ� ɩɨɱɜɟɧɧɨɝɨ� ɩɨɤɪɨɜɚ ɞɥɹ� ɟɫɬɟɫɬɜɟɧɧɵɯ�
ɪɚɞɢɨɧɭɤɥɢɞɨɜ� ɦɨɠɧɨ� ɩɪɨɜɟɫɬɢ�� ɢɫɫɥɟɞɭɹ� ɩɨɱɜɭ� ɤɚɤ� ɫɬɪɨɢɬɟɥɶɧɵɣ�
ɦɚɬɟɪɢɚɥ� ɢɥɢ� ɩɨɬɟɧɰɢɚɥɶɧɨɟ� ɫɵɪɶɟ� ɞɥɹ� ɢɡɝɨɬɨɜɥɟɧɢɹ� ɫɬɪɨɢɬɟɥɶɧɵɯ�
ɦɚɬɟɪɢɚɥɨɜ��Ɇɟɬɨɞ�ɨɫɧɨɜɚɧ�ɧɚ�ɪɚɫɱɟɬɟ�ɭɞɟɥɶɧɨɣ�ɷɮɮɟɤɬɢɜɧɨɣ�ɚɤɬɢɜɧɨɫɬɢ�
ɩɪɢɪɨɞɧɵɯ� ɪɚɞɢɨɧɭɤɥɢɞɨɜ� ɜ� ɩɨɱɜɟɧɧɵɯ� ɩɪɨɛɚɯ�� ȼɟɥɢɱɢɧɚ� ɞɚɧɧɨɝɨ�
ɩɨɤɚɡɚɬɟɥɹ ɞɥɹ� ɩɨɱɜ� ɛɵɥɚ�ɦɟɧɶɲɟ� ���� Ȼɤ�ɤɝ� ���-���Ȼɤ�ɤɝ��� ɱɬɨ� ɩɨɡɜɨɥɹɟɬ�
ɨɬɧɟɫɬɢ�ɢɯ�ɤ�I ɤɥɚɫɫɭ ± ɢɫɩɨɥɶɡɨɜɚɧɢɟ�ɜ�ɫɬɪɨɢɬɟɥɶɫɬɜɟ�ɛɟɡ�ɨɝɪɚɧɢɱɟɧɢɣ�>6]. 
ɉɪɢ� ɨɰɟɧɤɟ� ɩɨɫɬɭɩɥɟɧɢɹ� ɜ� ɷɤɨɫɢɫɬɟɦɭ� ɬɟɯɧɨɝɟɧɧɵɯ ɪɚɞɢɨɧɭɤɥɢɞɨɜ 
ɢɫɩɨɥɶɡɭɟɬɫɹ� ɩɨɤɚɡɚɬɟɥɶ� ©ɩɥɨɬɧɨɫɬɶ� ɡɚɝɪɹɡɧɟɧɢɹª�� ɪɚɫɫɱɢɬɵɜɚɟɦɵɣ� ɤɚɤ�
ɡɚɩɚɫ� ɪɚɞɢɨɧɭɤɥɢɞɚ� ɜ� ɩɨɱɜɟ��ɉɥɨɬɧɨɫɬɶ� ɡɚɝɪɹɡɧɟɧɢɹ� 137Cs ɢɫɫɥɟɞɨɜɚɧɧɵɯ�
ɩɨɱɜ� ɫɨɫɬɚɜɥɹɥɚ� ���-����� Ȼɤ�ɦ2�� ɱɬɨ� ɧɢɠɟ� ɭɫɬɚɧɨɜɥɟɧɧɨɝɨ� ɤɨɧɬɪɨɥɶɧɨɝɨ�
ɭɪɨɜɧɹ� ɜ� �� Ʉɢ�ɤɦ2 ������� Ȼɤ�ɦ2�� ɢ� ɩɨɡɜɨɥɹɟɬ� ɨɬɧɟɫɬɢ� ɰɟɧɬɪɚɥɶɧɭɸ� ɱɚɫɬɶ�
Ɇɭɪɦɚɧɫɤɨɣ� ɨɛɥɚɫɬɢ� ɤ� ɬɟɪɪɢɬɨɪɢɹɦ� ɫ� ɨɬɧɨɫɢɬɟɥɶɧɨ� ɛɥɚɝɨɩɪɢɹɬɧɨɣ�
ɷɤɨɥɨɝɢɱɟɫɤɨɣ�ɫɢɬɭɚɰɢɟɣ�>7]. 

ɉɨɜɵɲɟɧɧɵɟ� ɡɧɚɱɟɧɢɹ� ɭɞɟɥɶɧɨɣ� ɚɤɬɢɜɧɨɫɬɢ� 40K ɧɚɛɥɸɞɚɥɢɫɶ� ɜ�
ɤɨɦɩɨɧɟɧɬɚɯ�ɫɨɫɧɵ�ɨɛɵɤɧɨɜɟɧɧɨɣ��ɞɨ�����Ȼɤ�ɤɝ��ɢ�ɛɟɪɟɡɵ��ɞɨ�����Ȼɤ�ɤɝ���
ɍɞɟɥɶɧɚɹ� ɚɤɬɢɜɧɨɫɬɶ� 226Ra ɛɵɥɚ� ɦɚɤɫɢɦɚɥɶɧɚ� ɜ� ɩɨɛɟɝɚɯ� �ɞɨ� ��� Ȼɤ�ɤɝ��� ɚ�
232Th ± ɜ�ɥɢɫɬɶɹɯ��ɞɨ����Ȼɤ�ɤɝ��ɱɟɪɧɢɤɢ ɦɢɪɬɨɥɢɫɬɧɨɣ��ɬɨɝɞɚ�ɤɚɤ�ɭɞɟɥɶɧɚɹ�
ɚɤɬɢɜɧɨɫɬɶ� ɷɬɢɯ ɪɚɞɢɨɧɭɤɥɢɞɨɜ ɜ� ɥɢɲɚɣɧɢɤɚɯ� ɪɨɞɚ� Cladonia ɛɵɥɚ�
ɧɟɡɧɚɱɢɬɟɥɶɧɨɣ� �ɞɨ� ��� Ȼɤ�ɤɝ��� ȼɨɡɦɨɠɧɨɣ� ɩɪɢɱɢɧɨɣ� ɬɚɤɨɝɨ� ɪɚɡɥɢɱɧɨɝɨ�
ɧɚɤɨɩɥɟɧɢɹ� ɟɫɬɟɫɬɜɟɧɧɵɯ� ɪɚɞɢɨɧɭɤɥɢɞɨɜ ɹɜɥɹɥɚɫɶ� ɧɟɨɞɧɨɪɨɞɧɨɫɬɶ� ɜ� ɢɯ�
ɮɢɡɢɨɥɨɝɢɱɟɫɤɨɣ�ɩɨɬɪɟɛɧɨɫɬɢ�ɭ�ɪɚɫɬɟɧɢɣ��ɍɞɟɥɶɧɚɹ�ɚɤɬɢɜɧɨɫɬɶ�137Cs ɛɵɥɚ�
ɩɨɜɵɲɟɧɧɨɣ� ɜ� ɥɢɫɬɶɹɯ� ɱɟɪɧɢɤɢ� ɦɢɪɬɨɥɢɫɬɧɨɣ� �ɞɨ� ��� Ȼɤ�ɤɝ�� ɢ� ɜ�
ɥɢɲɚɣɧɢɤɚɯ�ɪɨɞɚ�Cladonia �ɞɨ����Ȼɤ�ɤɝ���ɇɚɤɨɩɥɟɧɢɟ ɪɚɞɢɨɰɟɡɢɹ�ɥɢɫɬɶɹɦɢ 
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ɱɟɪɧɢɤɢ� ɦɨɠɟɬ� ɨɛɴɹɫɧɹɬɶɫɹ ɤɨɪɧɟɜɵɦ� ɩɨɝɥɨɳɟɧɢɟɦ� ɢɡ� ɨɪɝɚɧɨɝɟɧɧɵɯ�
ɩɨɱɜɟɧɧɵɯ� ɝɨɪɢɡɨɧɬɨɜ� ɚ� ɥɢɲɚɣɧɢɤɚɦɢ ɪɨɞɚ�Cladonia ± ɩɨɫɬɭɩɥɟɧɢɟɦ� ɢɡ�
ɚɬɦɨɫɮɟɪɵ�� ȼ� ɦɟɧɶɲɢɯ� ɤɨɥɢɱɟɫɬɜɚɯ� ɷɬɨɬ� ɪɚɞɢɨɧɭɤɥɢɞ� ɫɨɞɟɪɠɚɥɫɹ� ɜ�
ɤɨɦɩɨɧɟɧɬɚɯ�ɫɨɫɧɵ�ɨɛɵɤɧɨɜɟɧɧɨɣ��ɞɨ����Ȼɤ�ɤɝ��ɢ�ɛɟɪɟɡɵ��ɞɨ����Ȼɤ�ɤɝ���ɱɬɨ�
ɦɨɠɟɬ�ɛɵɬɶ�ɫɜɹɡɚɧɨ�ɫ�ɧɟɡɧɚɱɢɬɟɥɶɧɵɦ�ɤɨɪɧɟɜɵɦ�ɩɨɝɥɨɳɟɧɢɟɦ��ɩɨɫɤɨɥɶɤɭ 
ɨɛɥɚɫɬɶ ɜɫɚɫɵɜɚɧɢɹ� ɭ ɞɪɟɜɟɫɧɵɯ� ɤɨɪɧɟɣ� ɧɚɯɨɞɢɬɫɹ� ɧɚ� ɝɥɭɛɢɧɟ�� ɝɞɟ�
ɫɨɞɟɪɠɚɧɢɟ� 137Cs ɭɦɟɧɶɲɚɟɬɫɹ�� Ɇɚɤɫɢɦɚɥɶɧɵɟ� ɜɟɥɢɱɢɧɵ� ɭɞɟɥɶɧɨɣ 
ɚɤɬɢɜɧɨɫɬɢ ɪɚɞɢɨɰɟɡɢɹ ɜ� ɪɚɫɬɟɧɢɹɯ� ɧɟ� ɩɪɟɜɵɲɚɥɢ� ɭɫɬɚɧɨɜɥɟɧɧɨɝɨ�
ɧɨɪɦɚɬɢɜɧɨɝɨ�ɭɪɨɜɧɹ - ����Ȼɤ�ɤɝ [8]. ɍɞɟɥɶɧɚɹ�ɚɤɬɢɜɧɨɫɬɶ� 137ɋs ɜ�ɩɥɨɞɚɯ�
ɱɟɪɧɢɤɢ� ɦɢɪɬɨɥɢɫɬɧɨɣ� ɫɨɫɬɚɜɥɹɥɚ� ��.�� Ȼɤ�ɤɝ, ɱɬɨ ɡɧɚɱɢɬɟɥɶɧɨ ɧɢɠɟ�
ɤɨɧɬɪɨɥɶɧɨɝɨ�ɭɪɨɜɧɹ�ɞɥɹ�ɜɵɫɭɲɟɧɧɵɯ�ɞɢɤɨɪɚɫɬɭɳɢɯ�ɹɝɨɞ�- ����Ȼɤ�ɤɝ�[8]. 

ȼ�ɬɨ�ɠɟ�ɜɪɟɦɹ�ɞɚɠɟ�ɩɪɢ�ɧɢɡɤɢɯ�ɡɧɚɱɟɧɢɹɯ�ɭɞɟɥɶɧɨɣ�ɚɤɬɢɜɧɨɫɬɢ�137ɋs 
(ɧɚ� ɭɪɨɜɧɟ� ɝɥɨɛɚɥɶɧɨɝɨ� ɮɨɧɚ�� ɜ� ɩɨɱɜɟɧɧɨɦ� ɩɨɤɪɨɜɟ�� ɤɨɷɮɮɢɰɢɟɧɬɵ� ɟɝɨ�
ɩɟɪɟɯɨɞɚ� ɜ� ɢɡɭɱɚɟɦɵɟ� ɪɚɫɬɟɧɢɹ� ɜɵɫɨɤɢ �ɞɨ� 50 n*10-3 ɦ2�ɤɝ� ɞɥɹ� ɫɨɫɧɵ�
ɨɛɵɤɧɨɜɟɧɧɨɣ� ɢ� ɞɨ� ��5 n*10-3 ɦ2�ɤɝ� ɞɥɹ� ɱɟɪɧɢɤɢ ɦɢɪɬɨɥɢɫɬɧɨɣ). ɗɬɨ�
ɦɨɠɟɬ� ɛɵɬɶ� ɨɛɭɫɥɨɜɥɟɧɨ� ɱɪɟɡɜɵɱɚɣɧɨɣ� ɛɟɞɧɨɫɬɶɸ� ɫɟɜɟɪɧɵɯ� ɩɨɱɜ�
ɞɨɫɬɭɩɧɵɦ�ɤɚɥɢɟɦ��ɱɬɨ�ɩɨɜɵɲɚɟɬ�ɛɢɨɥɨɝɢɱɟɫɤɭɸ�ɞɨɫɬɭɩɧɨɫɬɶ�ɪɚɞɢɨɰɟɡɢɹ 
ɞɥɹ� ɪɚɫɬɟɧɢɣ� ɜ� ɧɚɡɟɦɧɵɯ� ɷɤɨɫɢɫɬɟɦɚɯ. ɉɨɷɬɨɦɭ� ɛɢɨɝɟɨɰɟɧɨɡɵ��
ɫɮɨɪɦɢɪɨɜɚɧɧɵɟ� ɧɚ� ɢɥɥɸɜɢɚɥɶɧɨ-ɠɟɥɟɡɢɫɬɵɯ� ɩɨɞɡɨɥɚɯ�� ɦɨɝɭɬ�
ɯɚɪɚɤɬɟɪɢɡɨɜɚɬɶɫɹ� ɨɱɟɧɶ� ɧɢɡɤɨɣ� ɭɫɬɨɣɱɢɜɨɫɬɶɸ� ɤ� ɡɚɝɪɹɡɧɟɧɢɸ�
ɬɟɯɧɨɝɟɧɧɵɦɢ� ɪɚɞɢɨɧɭɤɥɢɞɚɦɢ� ȼ� ɫɜɹɡɢ� ɫ� ɷɬɢɦ� ɨɛɫɬɨɹɬɟɥɶɫɬɜɨɦ��
ɧɟɨɛɯɨɞɢɦɨ� ɩɪɨɞɨɥɠɟɧɢɟ� ɩɨɞɪɨɛɧɵɯ� ɪɚɞɢɨɷɤɨɥɨɝɢɱɟɫɤɢɯ� ɢɫɫɥɟɞɨɜɚɧɢɣ�
ɬɟɪɪɢɬɨɪɢɣ�ɜ�ɡɨɧɚɯ�ɩɨɬɟɧɰɢɚɥɶɧɨ�ɨɩɚɫɧɵɯ�ɹɞɟɪɧɵɯ�ɨɛɴɟɤɬɨɜ ɜ�ȺɁɊɎ� 

 
Ʌɢɬɟɪɚɬɭɪɚ 

 
1. Ɇɚɬɢɲɨɜ�Ⱦ�Ƚ��Ɋɚɞɢɚɰɢɨɧɧɚɹ�ɷɤɨɥɨɝɢɱɟɫɤɚɹ�ɨɤɟɚɧɨɥɨɝɢɹ���Ⱦ�Ƚ��Ɇɚɬɢɲɨɜ��

Ƚ�Ƚ��Ɇɚɬɢɲɨɜ��Ⱥɩɚɬɢɬɵ��ɂɡɞ-ɜɨ�Ʉɨɥɶɫɤɨɝɨ�ɧɚɭɱɧɨɝɨ�ɰɟɧɬɪɚ�ɊȺɇ������������ɫ� 
2. Ⱦɨɤɥɚɞ�ɨ�ɫɨɫɬɨɹɧɢɢ�ɢ�ɨɛ�ɨɯɪɚɧɟ�ɨɤɪɭɠɚɸɳɟɣ�ɫɪɟɞɵ�Ɇɭɪɦɚɧɫɤɨɣ�ɨɛɥɚɫɬɢ�

ɜ������ɝɨɞɭ��Ɇɭɪɦɚɧɫɤ������������ɫ� 
3. ɋɨɞɟɪɠɚɧɢɟ� ɢ� ɪɚɫɩɪɟɞɟɥɟɧɢɟ� 137Cs ɜ� ɩɨɞɡɨɥɚɯ� ɜ� ɪɚɣɨɧɟ� ɪɚɫɩɨɥɨɠɟɧɢɹ 

Ʉɨɥɶɫɤɨɣ�ɚɬɨɦɧɨɣ�ɷɥɟɤɬɪɨɫɬɚɧɰɢɢ���Ɇ�Ȼ��ɉɨɩɨɜɚ��Ⱦ�ȼ��Ɇɚɧɚɯɨɜ��Ⱥ�ɇ��Ʉɢɡɟɟɜ�>ɢ�ɞɪ�@����
ɉɨɱɜɨɜɟɞɟɧɢɟ��������ʋ���ɋ�����-900. 

4. ɑɟɪɧɵɯ�ɇ�Ⱥ��ɗɤɨɥɨɝɢɱɟɫɤɢɣ�ɦɨɧɢɬɨɪɢɧɝ�ɬɨɤɫɢɤɚɧɬɨɜ�ɜ�ɛɢɨɫɮɟɪɟ� ��ɇ�Ⱥ��
ɑɟɪɧɵɯ��ɋ�ɇ��ɋɢɞɨɪɟɧɤɨ��Ɇ���ɂɡɞ-ɜɨ�ɊɍȾɇ������������ɫ� 

5. Ʉɢɡɟɟɜ� Ⱥ�ɇ�� ɇɚɤɨɩɥɟɧɢɟ� ɪɚɞɢɨɧɭɤɥɢɞɨɜ� ɜ� ɞɪɟɜɟɫɧɨɣ� ɪɚɫɬɢɬɟɥɶɧɨɫɬɢ� ɜ�
ɢɧɞɭɫɬɪɢɚɥɶɧɨ�ɪɚɡɜɢɬɵɯ�ɪɟɝɢɨɧɚɯ�Ʉɨɥɶɫɤɨɝɨ�ɩɨɥɭɨɫɬɪɨɜɚ���Ⱥ�ɇ��Ʉɢɡɟɟɜ��Ⱥ�ɇ��ɇɢɤɚɧɨɜ�
���ɗɤɨɥɨɝɢɹ�ɱɟɥɨɜɟɤɚ��������ʋ���ɋ����-41. 

6. ɇɨɪɦɵ�ɪɚɞɢɚɰɢɨɧɧɨɣ�ɛɟɡɨɩɚɫɧɨɫɬɢ��ɇɊȻ-�����Ƚɢɝɢɟɧɢɱɟɫɤɢɟ�ɧɨɪɦɚɬɢɜɵ�
ɋɉ� ���������-9��� Ɇ��� ɐɟɧɬɪ� ɫɚɧɢɬɚɪɧɨ-ɷɩɢɞɟɦɢɨɥɨɝɢɱɟɫɤɨɝɨ� ɧɨɪɦɢɪɨɜɚɧɢɹ��
ɝɢɝɢɟɧɢɱɟɫɤɨɣ�ɫɟɪɬɢɮɢɤɚɰɢɢ�ɢ�ɷɤɫɩɟɪɬɢɡɵ�Ɇɢɧɡɞɪɚɜɚ�Ɋɨɫɫɢɢ������������ɫ� 

7. Ʉɪɢɬɟɪɢɢ� ɨɰɟɧɤɢ� ɷɤɨɥɨɝɢɱɟɫɤɨɣ� ɨɛɫɬɚɧɨɜɤɢ� ɬɟɪɪɢɬɨɪɢɣ� ɞɥɹ� ɜɵɹɜɥɟɧɢɹ�
ɡɨɧ� ɱɪɟɡɜɵɱɚɣɧɨɣ� ɷɤɨɥɨɝɢɱɟɫɤɨɣ� ɫɢɬɭɚɰɢɢ� ɢ� ɡɨɧ� ɷɤɨɥɨɝɢɱɟɫɤɨɝɨ� ɛɟɞɫɬɜɢɹ�� Ɇ���
Ɇɢɧɩɪɢɪɨɞɵ�ɊɎ�����������ɫ� 

8. ɋɚɧɉɢɧ�����������-���Ƚɢɝɢɟɧɢɱɟɫɤɢɟ�ɬɪɟɛɨɜɚɧɢɹ�ɛɟɡɨɩɚɫɧɨɫɬɢ�ɢ�ɩɢɳɟɜɨɣ�
ɰɟɧɧɨɫɬɢ�ɩɢɳɟɜɵɯ�ɩɪɨɞɭɤɬɨɜ��������ɜ�ɪɟɞ��ɨɬ�����������������ɫ� 
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Ɍ�ȼ��Ʉɨɫɬɟɰɤɚɹ��ɇ�Ⱥ��Ɋɨɠɤɨɜɚ��ɂ�ɋ��Ʉɨɪɨɬɱɟɧɤɨ 
 

Ʉɪɚɫɧɨɹɪɫɤɢɣ�ɝɨɫɭɞɚɪɫɬɜɟɧɧɵɣ�ɚɝɪɚɪɧɵɣ ɭɧɢɜɟɪɫɢɬɟɬ 
 

ɄȺɌȺɅȺɁɇȺə�ɂ�ɍɊȿȺɁɇȺə�ȺɄɌɂȼɇɈɋɌɖ�ɉɈɑȼ� 
ȼ�ɁɈɇȿ�ȼɅɂəɇɂə�ɊɍȾɇɈȽɈɊɋɄɈȽɈ�ɊɍȾɇɂɄȺ�

ɄɈɊɒɍɇɈȼɋɄɈȽɈ�ȽɈɄ 
 

ȼ� ɫɬɚɬɶɟ� ɢɡɭɱɚɟɬɫɹ� ɢɡɦɟɧɟɧɢɟ� ɤɚɬɚɥɚɡɧɨɣ� ɢ� ɭɪɟɚɡɧɨɣ� ɚɤɬɢɜɧɨɫɬɢ� ɜ� ɩɨɱɜɟɧɧɨɦ�
ɩɨɤɪɨɜɟ�ɜ�ɡɨɧɟ�ɜɥɢɹɧɢɹ�ɝɨɪɧɨɞɨɛɵɜɚɸɳɟɝɨ�ɩɪɟɞɩɪɢɹɬɢɹ� 

Ʉɥɸɱɟɜɵɟ� ɫɥɨɜɚ�� ɝɨɪɧɨɞɨɛɵɜɚɸɳɟɟ� ɩɪɟɞɩɪɢɹɬɢɟ�� ɪɭɞɧɢɤ�� ɤɚɬɚɥɚɡɚ�� ɭɪɟɚɡɚ��
ɜɨɡɞɟɣɫɬɜɢɟ��ɮɟɪɦɟɧɬɚɬɢɜɧɚɹ�ɚɤɬɢɜɧɨɫɬɶ� 
 

Ɇɢɪɨɜɨɟ� ɩɪɨɦɵɲɥɟɧɧɨɟ� ɩɪɨɢɡɜɨɞɫɬɜɨ� ɢɫɩɨɥɶɡɭɟɬ� ɢ� ɩɪɨɢɡɜɨɞɢɬ�
ɨɝɪɨɦɧɨɟ�ɤɨɥɢɱɟɫɬɜɨ�ɩɨɬɟɧɰɢɚɥɶɧɨ�ɨɩɚɫɧɵɯ�ɜɟɳɟɫɬɜ�ɢ�ɦɚɬɟɪɢɚɥɨɜ��ɇɨɜɵɟ�
ɬɟɯɧɨɥɨɝɢɢ�� ɜɧɟɞɪɹɸɳɢɟɫɹ� ɧɚ� ɩɪɨɢɡɜɨɞɫɬɜɟ�� ɧɟ� ɫɧɢɠɚɸɬ� ɭɪɨɜɟɧɶ�
ɬɟɯɧɨɝɟɧɧɨɣ�ɨɩɚɫɧɨɫɬɢ�ɞɥɹ�ɨɤɪɭɠɚɸɳɟɣ�ɫɪɟɞɵ��ȿɫɬɟɫɬɜɟɧɧɨɟ�ɩɨɫɬɨɹɧɧɨɟ�
ɫɬɪɟɦɥɟɧɢɟ�ɨɛɳɟɫɬɜɚ�ɤ�ɧɚɢɛɨɥɟɟ�ɩɨɥɧɨɦɭ�ɭɞɨɜɥɟɬɜɨɪɟɧɢɸ�ɦɚɬɟɪɢɚɥɶɧɵɯ�
ɢ� ɤɭɥɶɬɭɪɧɵɯ� ɩɨɬɪɟɛɧɨɫɬɟɣ� ɜɵɡɵɜɚɟɬ� ɭɜɟɥɢɱɟɧɢɟ� ɦɚɫɲɬɚɛɨɜ�
ɩɪɨɢɡɜɨɞɫɬɜɚ�� ɤɨɬɨɪɨɟ� ɫɨɩɪɨɜɨɠɞɚɟɬɫɹ� ɧɚɤɨɩɥɟɧɢɟɦ� ɨɬɯɨɞɨɜ� ɢ�� ɤɚɤ�
ɫɥɟɞɫɬɜɢɟ��ɩɨɜɵɲɟɧɧɨɣ�ɬɟɯɧɨɝɟɧɧɨɣ�ɷɤɨɥɨɝɢɱɟɫɤɨɣ�ɨɩɚɫɧɨɫɬɶɸ�>�@� 

ɉɪɢɨɪɢɬɟɬɧɵɦ�ɜ�ɪɚɡɪɚɛɨɬɤɟ�ɬɜɟɪɞɵɯ�ɩɨɥɟɡɧɵɯ�ɢɫɤɨɩɚɟɦɵɯ�ɹɜɥɹɟɬɫɹ�
ɨɬɤɪɵɬɵɣ� ɫɩɨɫɨɛ� ɞɨɛɵɱɢ�� ɤɨɬɨɪɵɣ� ɨɤɚɡɵɜɚɟɬ� ɤɪɚɣɧɟ� ɧɟɛɥɚɝɨɩɪɢɹɬɧɨɟ�
ɜɥɢɹɧɢɟ� ɧɚ� ɷɤɨɥɨɝɢɱɟɫɤɨɟ� ɫɨɫɬɨɹɧɢɟ� ɤɨɦɩɨɧɟɧɬɨɜ� ɩɪɢɪɨɞɧɨɣ� ɫɪɟɞɵ��
ɂɫɯɨɞɹ�� ɢɡ� ɷɬɨɝɨ� ɜɨɡɧɢɤɚɟɬ� ɧɟɨɛɯɨɞɢɦɨɫɬɶ� ɢɫɫɥɟɞɨɜɚɧɢɹ� ɜɨɡɞɟɣɫɬɜɢɹ�
ɩɪɟɞɩɪɢɹɬɢɣ� ɝɨɪɧɨɞɨɛɵɜɚɸɳɟɣ� ɩɪɨɦɵɲɥɟɧɧɨɫɬɢ� ɧɚ� ɨɤɪɭɠɚɸɳɭɸ� ɫɪɟɞɭ�
[2]. 

Ɉɩɪɟɞɟɥɟɧɢɟ� ɛɢɨɥɨɝɢɱɟɫɤɨɣ� ɚɤɬɢɜɧɨɫɬɢ� ɩɨɱɜɵ� ɧɚɪɹɞɭ� ɫ� ɢɡɭɱɟɧɢɟɦ�
ɮɢɡɢɤɨ-ɯɢɦɢɱɟɫɤɢɯ� ɫɜɨɣɫɬɜ� ɹɜɥɹɟɬɫɹ� ɜɚɠɧɟɣɲɢɦ� ɞɢɚɝɧɨɫɬɢɱɟɫɤɢɦ�
ɩɪɢɡɧɚɤɨɦ� ɟɟ� ɫɨɫɬɨɹɧɢɹ� >��� ��� �@�� Ɇɢɤɪɨɛɢɨɬɚ� ɩɟɪɜɨɣ� ɪɟɚɝɢɪɭɟɬ� ɧɚ�
ɡɚɝɪɹɡɧɟɧɢɟ�ɩɨɱɜɵ��ɩɪɢ�ɷɬɨɦ�ɭɠɟ�ɧɚ�ɧɚɱɚɥɶɧɵɯ�ɫɬɚɞɢɹɯ�ɡɚɝɪɹɡɧɟɧɢɹ�ɦɨɝɭɬ�
ɢɡɦɟɧɹɬɶɫɹ� ɫɨɫɬɚɜ�� ɱɢɫɥɟɧɧɨɫɬɶ� ɦɢɤɪɨɨɪɝɚɧɢɡɦɨɜ�� ɢɯ� ɦɟɬɚɛɨɥɢɡɦ��
ɚɤɬɢɜɧɨɫɬɶ�ɩɨɱɜɟɧɧɵɯ�ɮɟɪɦɟɧɬɨɜ�>�@� 

Ɇɟɬɨɞɵ� ɢɫɫɥɟɞɨɜɚɧɢɹ��Ɉɬɛɨɪ� ɩɨɱɜɟɧɧɵɯ� ɨɛɪɚɡɰɨɜ� ɨɫɭɳɟɫɬɜɥɹɥɫɹ�
ɫɨɝɥɚɫɧɨ� ȽɈɋɌ� ���������-��� ɦɟɬɨɞɨɦ� ©ɤɨɧɜɟɪɬɚª� ɫ� ɝɥɭɛɢɧɵ�
ɤɨɪɧɟɨɛɢɬɚɟɦɨɝɨ�ɫɥɨɹ���-���ɫɦ��ɜ�ɩɟɪɜɨɣ�ɞɟɤɚɞɟ�ɚɜɝɭɫɬɚ������ɝɨɞɚ�� 

Ⱦɥɹ� ɨɫɭɳɟɫɬɜɥɟɧɢɹ� ɢɫɫɥɟɞɨɜɚɧɢɹ� ɛɵɥɨ� ɡɚɥɨɠɟɧɨ� ɫɟɦɶ� ɩɪɨɛɧɵɯ�
ɩɥɨɳɚɞɟɣ�� Ɋɚɡɦɟɪ� ɨɩɵɬɧɵɯ�ɢ� ɤɨɧɬɪɨɥɶɧɵɯ�ɩɪɨɛɧɵɯ� ɩɥɨɳɚɞɟɣ� ɫɨɫɬɚɜɥɹɥ�
��ɯ���ɦ� 

Ɉɬɛɨɪ�ɩɨɱɜɟɧɧɵɯ�ɨɛɪɚɡɰɨɜ�ɩɪɨɜɨɞɢɥɫɹ�ɩɨ�ɦɟɪɟ�ɭɞɚɥɟɧɢɹ�ɨɬ�ɨɬɜɚɥɨɜ�
ɝɨɪɧɵɯ� ɩɨɪɨɞ� ɧɚ� ɪɚɫɫɬɨɹɧɢɹɯ�� ����ɦ�� ����ɦ�� �� ɤɦ�� ���� ɤɦ�� �� ɤɦ� ɫɨɝɥɚɫɧɨ�
©ɪɨɡɟ� ɜɟɬɪɨɜª�� ɤɨɧɬɪɨɥɶɧɵɣ� ɨɛɪɚɡɟɰ� ɨɬɛɢɪɚɥɫɹ� ɧɚ� ɪɚɫɫɬɨɹɧɢɢ� ��� ɤɦ� ɨɬ�
ɨɬɜɚɥɨɜ� ɩɨɪɨɞ� ɜ� ɩɪɨɬɢɜɨɩɨɥɨɠɧɨɦ� ɧɚɩɪɚɜɥɟɧɢɢ� ©ɪɨɡɵ� ɜɟɬɪɨɜª�� ȼɫɟ�
ɨɬɛɨɪɵ�ɩɨɱɜɟɧɧɵɯ�ɩɪɨɛ�ɛɵɥɢ�ɨɫɭɳɟɫɬɜɥɟɧɵ�ɜ�ɬɪɟɯɤɪɚɬɧɨɣ�ɩɨɜɬɨɪɧɨɫɬɢ�� 
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Ⱥɤɬɢɜɧɨɫɬɶ� ɤɚɬɚɥɚɡɵ� ɨɩɪɟɞɟɥɹɥɚɫɶ� ɜ� ɥɚɛɨɪɚɬɨɪɧɵɯ� ɭɫɥɨɜɢɹɯ�
ɩɟɪɦɚɧɝɚɧɚɬɨɦɟɬɪɢɱɟɫɤɢɦ� ɦɟɬɨɞɨɦ� Ⱦɠɨɧɫɨɧɚ� ɢ� Ɍɟɦɩɥɟ�� ɚ� ɭɪɟɚɡɚ� ± 
ɤɨɥɨɪɢɦɟɬɪɢɱɟɫɤɢɣ� ɦɟɬɨɞ� ɭɱɟɬɚ� ɚɦɦɨɧɢɹ� ɫ� ɪɟɚɤɬɢɜɨɦ� ɇɟɫɫɥɟɪɚ� >�@��
ɋɬɟɩɟɧɶ� ɨɛɟɫɩɟɱɟɧɧɨɫɬɢ� ɩɨɱɜɵ� ɮɟɪɦɟɧɬɚɦɢ� ɨɰɟɧɢɜɚɥɚɫɶ� ɩɨ�ɲɤɚɥɟ� Ⱦ�� Ƚ��
Ɂɜɹɝɢɧɰɟɜɚ� ������� ɞɥɹ� ɨɰɟɧɤɢ� ɫɬɟɩɟɧɢ� ɨɛɨɝɚɳɟɧɧɨɫɬɢ� ɮɟɪɦɟɧɬɚɦɢ� >�@��
ɋɨɞɟɪɠɚɧɢɟ� ɝɭɦɭɫɚ� ɨɩɪɟɞɟɥɹɥɢ� ɫɨɝɥɚɫɧɨ�ȽɈɋɌ 26213-���ɩɨ�ɦɟɬɨɞɭ�ɂ�ȼ��
Ɍɸɪɢɧɚ�� 

Ɋɟɡɭɥɶɬɚɬɵ� ɢɫɫɥɟɞɨɜɚɧɢɹ�� Ⱥɧɚɥɢɡɢɪɭɹ� ɚɤɬɢɜɧɨɫɬɶ� ɤɚɬɚɥɚɡɵ��
ɭɫɬɚɧɨɜɢɥɢ�� ɱɬɨ� ɧɚ� ɭɞɚɥɟɧɢɢ� ���� ɦ� ɢ� �� ɤɦ� ɨɬ� ɝɨɪɧɨɞɨɛɵɜɚɸɳɟɝɨ�
ɩɪɟɞɩɪɢɹɬɢɹ� ɫɬɟɩɟɧɶ� ɨɛɟɫɩɟɱɟɧɧɨɫɬɢ� ɩɨɱɜ� ɮɟɪɦɟɧɬɚɦɢ�� ɚ� ɢɦɟɧɧɨ�
ɤɚɬɚɥɚɡɨɣ��ɯɚɪɚɤɬɟɪɢɡɭɟɬɫɹ�ɤɚɤ�ɛɟɞɧɚɹ�ɢ�ɫɨɫɬɚɜɥɹɟɬ������ɦɥ�����0�.0Q24 
ɧɚ� �� ɝ� ɩɨɱɜɵ� ɡɚ� ��� ɦɢɧ�� ɇɚ� ɨɫɬɚɥɶɧɵɯ� ɜɚɪɢɚɧɬɚɯ� ɨɩɵɬɚ� ɫɬɟɩɟɧɶ�
ɨɛɟɫɩɟɱɟɧɧɨɫɬɢ� ɩɨɱɜɵ�ɮɟɪɦɟɧɬɚɦɢ� �ɤɚɬɚɥɚɡɚ�� ɨɰɟɧɢɜɚɟɬɫɹ� ɤɚɤ� ɫɪɟɞɧɹɹ� ɢ�
ɢɦɟɟɬ� ɡɧɚɱɟɧɢɟ� ɨɬ� ����� ɦɥ� ���� 0� .0Q24 ɧɚ� �� ɝ� ɩɨɱɜɵ� ɡɚ� ��� ɦɢɧ� ɧɚ�
ɭɞɚɥɟɧɢɢ� ���� ɦ� ɨɬ� ɝɨɪɧɨɞɨɛɵɜɚɸɳɟɝɨ ɩɪɟɞɩɪɢɹɬɢɹ� ɞɨ� ����� ɦɥ� ���� 0�
KMnO4 ɧɚ���ɝ�ɩɨɱɜɵ�ɡɚ����ɦɢɧ�ɜ�ɜɚɪɢɚɧɬɟ�ɚɝɪɨɡɟɦ��ɬɚɛɥ����� 

ȼ�ɯɨɞɟ� ɨɩɪɟɞɟɥɟɧɢɹ� ɫɬɟɩɟɧɢ� ɨɛɟɫɩɟɱɟɧɧɨɫɬɢ� ɩɨɱɜɵ� ɜ� ɡɨɧɟ� ɜɥɢɹɧɢɹ�
ɝɨɪɧɨɞɨɛɵɜɚɸɳɟɝɨ� ɩɪɟɞɩɪɢɹɬɢɹ�ɮɟɪɦɟɧɬɚɦɢ� ɭɪɟɚɡɵ� ɛɵɥɨ� ɜɵɹɜɥɟɧɨ�� ɱɬɨ�
ɧɚ�ɜɫɟɯ�ɜɚɪɢɚɧɬɚɯ�ɨɩɵɬɚ�ɩɨɱɜɚ�ɯɚɪɚɤɬɟɪɢɡɭɟɬɫɹ�ɤɚɤ�ɨɱɟɧɶ�ɛɟɞɧɚɹ�ɞɚɧɧɵɦ�
ɮɟɪɦɟɧɬɨɦ��ɤɪɨɦɟ�ɜɚɪɢɚɧɬɚ�± ɤɨɧɬɪɨɥɶ�± ɞɚɧɧɵɣ�ɩɨɤɚɡɚɬɟɥɶ�ɧɚɢɛɨɥɶɲɢɣ�ɢ�
ɯɚɪɚɤɬɟɪɢɡɭɟɬɫɹ�ɤɚɤ�ɛɟɞɧɵɣ�ɮɟɪɦɟɧɬɚɦɢ�ɭɪɟɚɡɵ� 

ɇɟɤɨɬɨɪɵɟ�ɢɫɫɥɟɞɨɜɚɬɟɥɢ�ɩɨɤɚɡɵɜɚɸɬ��ɱɬɨ�ɫɨɞɟɪɠɚɧɢɟ�ɝɭɦɭɫɚ�ɢɦɟɟɬ�
ɧɟɩɨɫɪɟɞɫɬɜɟɧɧɨɟ� ɜɥɢɹɧɢɟ� ɧɚ� ɮɟɪɦɟɧɬɚɬɢɜɧɭɸ� ɚɤɬɢɜɧɨɫɬɶ� >�@�� ɋɨɝɥɚɫɧɨ�
ɧɚɲɢɦ� ɞɚɧɧɵɦ� ɦɨɠɧɨ� ɭɬɜɟɪɠɞɚɬɶ� ɨ� ɟɝɨ� ɫɭɳɟɫɬɜɟɧɧɨɦ� ɜɥɢɹɧɢɢ� ɧɚ�
ɩɨɤɚɡɚɬɟɥɢ�ɚɤɬɢɜɧɨɫɬɶ�ɤɚɬɚɥɚɡɵ�ɢ�ɭɪɟɚɡɵ��ɬɚɛɥ����� 

ɍɫɬɚɧɨɜɥɟɧɨ�� ɱɬɨ� ɦɟɠɞɭ� ɭɪɟɚɡɨɣ� ɢ� ɝɭɦɭɫɨɦ� ɜ� ɩɨɱɜɟ� ɫɭɳɟɫɬɜɭɟɬ�
ɫɢɥɶɧɚɹ� ɩɨɥɨɠɢɬɟɥɶɧɚɹ� ɫɜɹɡɶ� �ɤɨɷɮɮɢɰɢɟɧɬ� ɤɨɪɪɟɥɹɰɢɢ� r=0,98±0,99). 
Ɇɟɠɞɭ� ɤɚɬɚɥɚɡɨɣ� ɢ� ɝɭɦɭɫɨɦ� ɩɨɱɜɵ� ɨɛɧɚɪɭɠɟɧɚ� ɫɢɥɶɧɚɹ� ɨɬɪɢɰɚɬɟɥɶɧɚɹ�
ɫɜɹɡɶ��ɤɨɷɮɮɢɰɢɟɧɬ�ɤɨɪɪɟɥɹɰɢɢ�r=0,83-0,98). 

Ɍɚɛɥɢɰɚ�� 
Ɏɟɪɦɟɧɬɚɬɢɜɧɚɹ�ɚɤɬɢɜɧɨɫɬɶ�ɢɫɫɥɟɞɭɟɦɵɯ�ɩɨɱɜɟɧɧɵɯ�ɨɛɪɚɡɰɨɜ� 

�ɫɪɟɞɧɟɟ�ɩɨ�ɜɚɪɢɚɧɬɭ�� 
ȼɚɪɢɚɧɬɵ�ɨɩɵɬɚ Ʉɚɬɚɥɚɡɧɚɹ�

ɚɤɬɢɜɧɨɫɬɶ��ɦɥ�����
M KMnO4 ɧɚ���ɝ�
ɩɨɱɜɵ�ɡɚ����ɦɢɧ 

ɍɪɟɚɡɧɚɹ�
ɚɤɬɢɜɧɨɫɬɶ��ɦɝ�ɥ�ɦɝ�
NH4 ɧɚ����ɝ�ɩɨɱɜɵ�

ɡɚ����ɱ� 

Ƚɭɦɭɫ��� 

����ɦ 2,85 0,822 7,34 
����ɦ 3,18 0,491 5,80 
��ɤɦ 2,85 0,235 5,04 
����ɤɦ 3,51 0,365 9,47 
��ɤɦ 3,51 0,396 8,03 

Ⱥɝɪɨɫɟɪɨɡɟɦ 3,68 0,362 6,38 
Ʉɨɧɬɪɨɥɶ 3,35 1,056 6,50 

 
Ɍɚɛɥɢɰɚ�� 
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Ʉɨɷɮɮɢɰɢɟɧɬɵ�ɤɨɪɪɟɥɹɰɢɢ�ɦɟɠɞɭ�ɚɤɬɢɜɧɨɫɬɶɸ�ɭɪɟɚɡɵ�ɢ�ɤɚɬɚɥɚɡɵ�ɢ�
ɫɨɞɟɪɠɚɧɢɟɦ�ɝɭɦɭɫɚ�ɜ�ɩɨɱɜɟɧɧɵɯ�ɨɛɪɚɡɰɚɯ 

ȼɚɪɢɚɧɬɵ�ɨɩɵɬɚ ɍɪɟɚɡɚ-Ƚɭɦɭɫ Ʉɚɬɚɥɚɡɚ-Ƚɭɦɭɫ 
����ɦ +0,99 +0,98 
����ɦ +0,24 -0,83 
��ɤɦ +0,99 -0,90 
����ɤɦ +0,05 -0,50 
��ɤɦ +0,98 +0,97 

Ⱥɝɪɨɫɟɪɨɡɟɦ +0,99 -0,65 
Ʉɨɧɬɪɨɥɶ +0,98 -0,50 

 
ɋɨɝɥɚɫɧɨ� ɪɢɫɭɧɤɭ�� ɦɨɠɧɨ� ɩɪɟɞɩɨɥɨɠɢɬɶ�� ɱɬɨ� ɨɬɪɢɰɚɬɟɥɶɧɨɟ�

ɚɧɬɪɨɩɨɝɟɧɧɨɟ� ɜɨɡɞɟɣɫɬɜɢɟ� ɧɚ� ɮɟɪɦɟɧɬɚɬɢɜɧɭɸ� ɚɤɬɢɜɧɨɫɬɶ� ɩɨɱɜ�
ɧɚɛɥɸɞɚɟɬɫɹ� ɜ� ɛɨɥɶɲɟɣ� ɫɬɟɩɟɧɢ� ɧɚ� ɦɚɥɨɦ� ɨɬɞɚɥɟɧɢɢ� ɨɬ�
ɝɨɪɧɨɞɨɛɵɜɚɸɳɟɝɨ� ɩɪɟɞɩɪɢɹɬɢɹ�� ɭɱɢɬɵɜɚɹ� ɜɵɲɟɩɪɢɜɟɞɟɧɧɵɟ� ɞɚɧɧɵɟ��
ɨɬɪɚɠɚɸɳɢɟ� ɥɢɧɟɣɧɭɸ� ɡɚɜɢɫɢɦɨɫɬɶ� ɪɚɫɫɬɨɹɧɢɹ� ɨɬ� ɮɟɪɦɟɧɬɚɬɢɜɧɨɣ�
ɚɤɬɢɜɧɨɫɬɢ� ɭɪɟɚɡɵ�� ɑɬɨ� ɤɚɫɚɟɬɫɹ� ɤɚɬɚɥɚɡɵ�� ɧɚɛɥɸɞɚɟɬɫɹ� ɧɟɤɨɟ�
ɜɚɪɶɢɪɨɜɚɧɢɟ�ɡɧɚɱɟɧɢɣ��ɇɚɩɪɢɦɟɪ��ɧɚ�ɪɚɫɫɬɨɹɧɢɢ�����ɦ�ɢ���ɤɦ�ɚɤɬɢɜɧɨɫɬɶ�
ɤɚɬɚɥɚɡɵ�ɧɢɠɟ��ɱɟɦ�ɧɚ�����ɦ�ɢ�ɞɚɥɟɟ�� 

 

 
Ɋɟɝɪɟɫɫɢɨɧɧɵɣ�ɚɧɚɥɢɡ�ɡɚɜɢɫɢɦɨɫɬɢ�ɮɟɪɦɟɧɬɚɬɢɜɧɨɣ��ɚɤɬɢɜɧɨɫɬɢ��ɩɨɱɜɵ�ɨɬ�ɭɞɚɥɟɧɢɹ�

ɝɨɪɧɨɞɨɛɵɜɚɸɳɟɝɨ�ɩɪɟɞɩɪɢɹɬɢɹ 
 
ɂɫɫɥɟɞɨɜɚɧɢɹ� ɞɟɦɨɧɫɬɪɢɪɭɸɬ� ɪɚɡɥɢɱɧɨɟ� ɜɥɢɹɧɢɟ�

ɝɨɪɧɨɞɨɛɵɜɚɸɳɟɝɨ� ɩɪɟɞɩɪɢɹɬɢɹ� ɧɚ� ɫɨɞɟɪɠɚɧɢɟ� ɮɟɪɦɟɧɬɨɜ� ɜ� ɩɨɱɜɟ�� Ɍɚɤ��
ɩɨɞ�ɞɟɣɫɬɜɢɟɦ�ɩɪɟɞɩɪɢɹɬɢɹ�ɚɤɬɢɜɧɨɫɬɶ�ɭɪɟɚɡɵ�ɭɦɟɧɶɲɚɟɬɫɹ��ɚ�ɚɤɬɢɜɧɨɫɬɶ�
ɤɚɬɚɥɚɡɵ�ɜ�ɩɨɱɜɟ�ɧɟ�ɢɦɟɟɬ�ɱɟɬɤɨɣ�ɡɚɤɨɧɨɦɟɪɧɨɫɬɢ�ɜ�ɞɚɧɧɨɣ�ɬɟɧɞɟɧɰɢɢ� 

ɉɨɷɬɨɦɭ� ɚɤɬɢɜɧɨɫɬɶ� ɭɪɟɚɡɵ� ɜ� ɩɨɱɜɟ�� ɜɨɡɦɨɠɧɨ�� ɢɫɩɨɥɶɡɨɜɚɬɶ� ɞɥɹ�
ɨɰɟɧɤɢ� ɜɨɡɞɟɣɫɬɜɢɹ� ɝɨɪɧɨɞɨɛɵɜɚɸɳɢɯ� ɩɪɟɞɩɪɢɹɬɢɣ� ɧɚ� ɫɨɫɬɨɹɧɢɟ�
ɩɨɱɜɟɧɧɨɝɨ�ɩɨɤɪɨɜɚ� 

Ʌɢɬɟɪɚɬɭɪɚ 
 

1 ɑɦɵɯɚɥɨɜɚ�� ɋ�ȼ�� Ɋɟɫɭɪɫɨ-ɷɤɨɥɨɝɢɱɟɫɤɢɟ� ɩɨɤɚɡɚɬɟɥɢ� ɠɟɥɟɡɨɪɭɞɧɵɯ�
ȽɈɄɨɜ� �ɦɚɤɪɨɩɨɞɯɨɞ�� ��ɋ�ȼ��ɑɦɵɯɚɥɨɜɚ�� ���ɂɡɜ�� ɜɭɡɨɜ��Ƚɨɪɧɵɣ�ɠɭɪɧɚɥ��������ʋ����ɋ��
45±52. 

2 Ȼɟɥɨɲɟɣɤɢɧɚ��Ⱥ�ȼ��ɗɤɨɥɨɝɨ-ɝɟɨɯɢɦɢɱɟɫɤɚɹ�ɨɰɟɧɤɚ�ɫɨɫɬɨɹɧɢɹ�ɩɨɱɜɟɧɧɨɝɨ�
ɩɨɤɪɨɜɚ�ɬɟɪɪɢɬɨɪɢɢ�ɋɨɪɫɤɨɝɨ�ɝɨɪɧɨ-ɨɛɨɝɚɬɢɬɟɥɶɧɨɝɨ�ɤɨɦɛɢɧɚɬɚ��ɪɟɫɩɭɛɥɢɤɚ�ɏɚɤɚɫɢɹ��
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�� Ⱥ�ȼ�� Ȼɟɥɨɲɟɣɤɢɧɚ�� Ⱥ�ȼ�� Ɍɚɥɨɜɫɤɚɹ�� ȿ�Ƚ� əɡɢɤɨɜ� ��� ɂɡɜɟɫɬɢɹ� Ɍɨɦɫɤɨɝɨ�
ɉɨɥɢɬɟɯɧɢɱɟɫɤɨɝɨ�ɭɧɢɜɟɪɫɢɬɟɬɚ��ɂɧɠɢɧɢɪɢɧɝ ɝɟɨɪɟɫɭɪɫɨɜ.  2020.   Ɍ�������ʋ�����ɋ. 44±
53. 

3 Killham, K. Bioindicators and sensors ofsoil health and the application of 
geostatistics / K. Killham, W.J. Staddon // Enzymes in the Environment. N.Y.: Marcel Dekker 
Inc. 2002. P. 391±405. 

4 Ʉɨɪɨɬɱɟɧɤɨ�� ɂ�ɋ�� Ɏɢɬɨɬɨɤɫɢɱɧɨɫɬɶ� ɢ� ɮɟɪɦɟɧɬɚɬɢɜɧɚɹ� ɚɤɬɢɜɧɨɫɬɶ�
ɱɟɪɧɨɡɟɦɚ�ɜɵɳɟɥɨɱɟɧɧɨɝɨ�ɩɪɢ�ɡɚɝɪɹɡɧɟɧɢɢ�ɬɹɠɟɥɵɦɢ�ɦɟɬɚɥɥɚɦɢ���ɂ�ɋ��Ʉɨɪɨɬɱɟɧɤɨ� ���
ȼɟɫɬɧɢɤ�ɄɪɚɫȽȺɍ��������ʋ���������ɋ�����±115. 

5 Ʉɨɧɵɲɟɜɚ�� ȿ�ɇ�� ȼɥɢɹɧɢɟ� ɬɹɠɟɥɵɯ� ɦɟɬɚɥɥɨɜ� ɢ� ɢɯ� ɞɟɬɨɤɫɢɤɚɧɬɨɜ� ɧɚ�
ɮɟɪɦɟɧɬɚɬɢɜɧɭɸ� ɚɤɬɢɜɧɨɫɬɶ� ɩɨɱɜ� �� ȿ�ɇ�� Ʉɨɧɵɲɟɜɚ�� ɂ�ɋ�� Ʉɨɪɨɬɱɟɧɤɨ� ��� ȼɟɫɬɧɢɤ�
ɄɪɚɫȽȺɍ��������ʋ���������ɋ�����±119. 

6 ɋɬɟɩɚɧɨɜ�� Ⱥ�Ʌ�� ɏɚɪɚɤɬɟɪɢɫɬɢɤɚ� ɛɢɨɥɨɝɢɱɟɫɤɨɣ� ɚɤɬɢɜɧɨɫɬɢ� ɦɢɤɪɨɛɧɨɝɨ�
ɤɨɦɩɥɟɤɫɚ� ɝɨɪɨɞɫɤɢɯ� ɩɨɱɜ� �� Ⱥ�Ʌ�� ɋɬɟɩɚɧɨɜ�� ɇ�Ⱥ�� Ɇɚɧɭɱɚɪɨɜɚ�� Ⱥ�ȼ�� ɋɦɚɝɢɧ� ���
ɉɨɱɜɨɜɟɞɟɧɢɟ��������ʋ����ɋ�����±983. 

7 ɏɚɡɢɟɜ��Ɏ�ɏ��Ɇɟɬɨɞɵ�ɩɨɱɜɟɧɧɨɣ�ɷɧɡɢɦɨɥɨɝɢɢ� ��Ɏ�ɏ��ɏɚɡɢɟɜ��Ɇ���ɇɚɭɤɚ��
����������ɫ� 

8 Ƚɚɥɫɬɹɧ��Ⱥ�ɒ� ɍɧɢɮɢɤɚɰɢɹ�ɦɟɬɨɞɨɜ�ɨɩɪɟɞɟɥɟɧɢɹ� ɚɤɬɢɜɧɨɫɬɢ�ɮɟɪɦɟɧɬɨɜ�
ɩɨɱɜ���Ⱥ�ɒ��Ƚɚɥɫɬɹɧ����ɉɨɱɜɨɜɟɞɟɧɢɟ��������ʋ���ɋ�����±114. 

9 ɏɚɡɢɟɜ�� Ɏ�ɏ�� ɋɢɫɬɟɦɧɨ-ɷɤɨɥɨɝɢɱɟɫɤɢɣ� ɚɧɚɥɢɡ� ɮɟɪɦɟɧɬɚɬɢɜɧɨɣ�
ɚɤɬɢɜɧɨɫɬɢ�ɩɨɱɜ���Ɏ�ɏ��ɏɚɡɢɟɜ���Ɇ���ɇɚɭɤɚ�������������ɫ� 

 
 
 

Ⱥ�Ɋ��Ʌɢɰɟɜɢɱ��Ʌ�ȿ��ɏɦɟɥɟɜɰɨɜɚ��ɂ�ɋ��ɋɚɡɵɤɢɧ 
 

ɘɠɧɵɣ�Ɏɟɞɟɪɚɥɶɧɵɣ�ɍɧɢɜɟɪɫɢɬɟɬ��Ɋɨɫɬɨɜ-ɧɚ-Ⱦɨɧɭ 
 

ɂɋɋɅȿȾɈȼȺɇɂȿ�ɗɄɋɉɊȿɋɋɂɂ�ɋɌɊȿɋɋɈȼɕɏ�ȽȿɇɈȼ� 
ɍ�RHODOCOCCUS ERYTHROPOLIS ɉɊɂ�ȼɈɁȾȿɃɋɌȼɂɂ�

ɍȽɅȿȼɈȾɈɊɈȾɈȼ 
 

ȼ� ɫɬɚɬɶɟ� ɩɪɟɞɫɬɚɜɥɟɧɵ� ɪɟɡɭɥɶɬɚɬɵ� ɨɰɟɧɤɢ� ɷɤɫɩɪɟɫɫɢɢ� ɝɟɧɨɜ� ɨɤɢɫɥɢɬɟɥɶɧɨɝɨ�
ɫɬɪɟɫɫɚ�ɭ�Rhodococcus erythropolis ɩɪɢ�ɜɨɡɞɟɣɫɬɜɢɢ�ɪɚɡɥɢɱɧɵɯ�ɭɝɥɟɜɨɞɨɪɨɞɨɜ�� 

Ʉɥɸɱɟɜɵɟ�ɫɥɨɜɚ��ɭɝɥɟɜɨɞɨɪɨɞɵ��ɡɚɝɪɹɡɧɟɧɢɟ��ɨɤɢɫɥɢɬɟɥɶɧɵɣ�ɫɬɪɟɫɫ��SOS-ɨɬɜɟɬ��
ɦɢɤɪɨɨɪɝɚɧɢɡɦɵ� 

 
ɉɨ�ɞɚɧɧɵɦ�ɦɢɧɢɫɬɟɪɫɬɜɚ�ɷɧɟɪɝɟɬɢɤɢ�Ɋɨɫɫɢɣɫɤɨɣ�Ɏɟɞɟɪɚɰɢɢ�ɞɨɛɵɱɚ�

ɧɟɮɬɢ� ɩɨ� ɢɬɨɝɚɦ� ����� ɝɨɞɚ� ɫɨɫɬɚɜɢɥɚ� ������ ɦɥɧ�� ɬ [1]�� ɉɪɢ� ɞɨɛɵɱɟ��
ɬɪɚɧɫɩɨɪɬɢɪɨɜɤɟ� ɢ� ɯɪɚɧɟɧɢɢ� ɧɟɮɬɢ� ɜɨɡɦɨɠɧɨ� ɩɨɩɚɞɚɧɢɟ� ɭɝɥɟɜɨɞɨɪɨɞɨɜ��
ɜɯɨɞɹɳɢɯ� ɜ� ɟɟ� ɫɨɫɬɚɜ�� ɜ� ɨɤɪɭɠɚɸɳɭɸ� ɫɪɟɞɭ�� ɜ� ɱɚɫɬɧɨɫɬɢ�� ɜ� ɩɨɱɜɟɧɧɵɣ�
ɩɨɤɪɨɜ�� Ɂɚɝɪɹɡɧɟɧɢɟ� ɩɨɱɜɵ� ɧɟɮɬɟɩɪɨɞɭɤɬɚɦɢ� ɜɵɡɵɜɚɟɬ� ɫɟɪɶɟɡɧɭɸ�
ɨɡɚɛɨɱɟɧɧɨɫɬɶ� ɢ� ɡɚɫɬɚɜɥɹɟɬ� ɢɫɤɚɬɶ� ɩɭɬɢ� ɞɥɹ� ɷɤɨɥɨɝɢɱɧɨɣ� ɨɱɢɫɬɤɢ�
ɡɚɝɪɹɡɧɟɧɧɵɯ� ɭɱɚɫɬɤɨɜ [2]. Ɇɧɨɝɢɟ ɧɟɮɬɹɧɵɟ ɭɝɥɟɜɨɞɨɪɨɞɵ ɦɨɝɭɬ 
ɨɫɬɚɜɚɬɶɫɹ ɫɬɚɛɢɥɶɧɵɦɢ ɜ ɨɤɪɭɠɚɸɳɟɣ ɫɪɟɞɟ��ɧɚɧɨɫɹ ɤɨɥɨɫɫɚɥɶɧɵɣ ɜɪɟɞ 
ɷɤɨɫɢɫɬɟɦɚɦ [3, 4]. Ȼɢɨɪɟɦɟɞɢɚɰɢɹ�ɹɜɥɹɟɬɫɹ�ɨɱɟɧɶ�ɜɚɠɧɵɦ�ɩɨɞɯɨɞɨɦ�ɞɥɹ�

https://www.elibrary.ru/contents.asp?id=33655738
https://www.elibrary.ru/contents.asp?id=33655738
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ɨɱɢɫɬɤɢ�ɧɟɮɬɹɧɵɯ�ɡɚɝɪɹɡɧɟɧɢɣ��ɩɨɫɤɨɥɶɤɭ�ɨɧɚ�ɧɟ�ɩɪɨɜɨɰɢɪɭɟɬ�ɜɬɨɪɢɱɧɨɟ�
ɡɚɝɪɹɡɧɟɧɢɟ�� ɤɚɤ� ɯɢɦɢɱɟɫɤɚɹ� ɨɱɢɫɬɤɚ�� Ɇɢɤɪɨɨɪɝɚɧɢɡɦɵ�� ɪɚɡɥɚɝɚɸɳɢɟ�
ɭɝɥɟɜɨɞɨɪɨɞɵ��ɩɪɟɜɪɚɳɚɸɬ�ɢɫɯɨɞɧɵɟ�ɜɟɳɟɫɬɜɚ�ɱɟɪɟɡ�ɪɹɞ�ɩɪɨɦɟɠɭɬɨɱɧɵɯ�
ɫɬɚɞɢɣ� ɜ� ɜɨɞɭ� ɢ� ɭɝɥɟɤɢɫɥɵɣ� ɝɚɡ� ɜ� ɯɨɞɟ� ɩɪɨɰɟɫɫɨɜ� ɜɧɭɬɪɢɤɥɟɬɨɱɧɨɝɨ�
ɨɤɢɫɥɟɧɢɹ�[5, 6]. Ɉɞɧɚɤɨ, ɨɤɢɫɥɢɬɟɥɶɧɵɟ ɩɪɨɰɟɫɫɵ ɜ�ɛɚɤɬɟɪɢɚɥɶɧɨɣ�ɤɥɟɬɤɟ�
ɫɨɩɪɨɜɨɠɞɚɸɬɫɹ� ɨɛɪɚɡɨɜɚɧɢɟɦ� ɚɤɬɢɜɧɵɯ� ɮɨɪɦ� ɤɢɫɥɨɪɨɞɚ�� ɤɨɬɨɪɵɟ�
ɜɵɡɵɜɚɸɬ� ɜɨɡɧɢɤɧɨɜɟɧɢɟ� ɨɤɢɫɥɢɬɟɥɶɧɨɝɨ� ɫɬɪɟɫɫɚ�� ɂɡɛɟɠɚɬɶ�
ɨɤɢɫɥɢɬɟɥɶɧɨɝɨ� ɫɬɪɟɫɫɚ� ɢ� ɟɝɨ� ɬɨɤɫɢɱɧɵɯ� ɜɨɡɞɟɣɫɬɜɢɣ� ɧɚ� ɤɥɟɬɤɭ�
ɦɢɤɪɨɨɪɝɚɧɢɡɦɚɦ� ɩɨɦɨɝɚɸɬ� ɛɟɥɤɢ�� ɭɬɢɥɢɡɢɪɭɸɳɢɟ� ɚɤɬɢɜɧɵɟ� ɮɨɪɦɵ�
ɤɢɫɥɨɪɨɞɚ� ± ɤɚɬɚɥɚɡɚ�� ɫɭɩɟɪɨɤɫɢɞɞɢɫɦɭɬɚɡɵ� ɢ� ɩɟɪɨɤɫɢɪɟɞɨɤɫɢɧɵ� ɉɨ�
ɢɡɦɟɧɟɧɢɸ� ɷɤɫɩɪɟɫɫɢɢ� ɝɟɧɨɜ�� ɤɨɞɢɪɭɸɳɢɯ� ɛɟɥɤɢ�� ɧɟɣɬɪɚɥɢɡɭɸɳɢɟ�
ɚɤɬɢɜɧɵɟ�ɮɨɪɦɵ�ɤɢɫɥɨɪɨɞɚ��ɜ�ɫɪɚɜɧɟɧɢɢ�ɫ�ɝɟɧɚɦɢ�©ɞɨɦɚɲɧɟɝɨ�ɯɨɡɹɣɫɬɜɚª��
ɦɨɠɧɨ�ɫɭɞɢɬɶ�ɨ�ɜɥɢɹɧɢɢ�ɭɝɥɟɜɨɞɨɪɨɞɚ�ɧɚ�ɠɢɡɧɟɞɟɹɬɟɥɶɧɨɫɬɶ�ɤɥɟɬɤɢ�� 

ȼ� ɫɜɹɡɢ� ɫ� ɜɵɲɟɫɤɚɡɚɧɧɵɦ�� ɰɟɥɶɸ� ɞɚɧɧɨɣ� ɪɚɛɨɬɵ� ɛɵɥɨ� ɢɡɭɱɢɬɶ�
ɷɤɫɩɪɟɫɫɢɸ� ɝɟɧɨɜ� ɨɤɢɫɥɢɬɟɥɶɧɨɝɨ� ɫɬɪɟɫɫɚ� ɩɪɢ� ɜɥɢɹɧɢɢ� ɪɚɡɥɢɱɧɵɯ�
ɭɝɥɟɜɨɞɨɪɨɞɨɜ�ɧɚ�ɤɥɟɬɤɢ�Rhodococcus erythropolis.  

Ɉɛɴɟɤɬɨɦ�ɢɫɫɥɟɞɨɜɚɧɢɹ�ɹɜɥɹɥɫɹ�ɲɬɚɦɦ�Rh. erythropolis��ɜɵɞɟɥɟɧɧɵɣ�
ɢɡ�ɩɨɱɜ�ɢɦɩɚɤɬɧɨɣ�ɡɨɧɵ�ɇɨɜɨɱɟɪɤɚɫɫɤɨɣ�ȽɊɗɋ�ɜ������ɝɨɞɭ� 

ȼ�ɯɨɞɟ�ɪɚɛɨɬɵ�ɞɥɹ�ɫɨɡɞɚɧɢɹ�ɧɟɨɛɯɨɞɢɦɵɯ�ɭɫɥɨɜɢɣ�ɤɭɥɶɬɢɜɢɪɨɜɚɧɢɹ�
ɛɵɥɚ� ɢɫɩɨɥɶɡɨɜɚɧɚ� ɩɢɬɚɬɟɥɶɧɚɹ� ɫɪɟɞɚ� Ⱦɢɚɧɨɜɨɣ-ȼɨɪɨɲɢɥɨɜɨɣ� [7] ɫ�
ɞɨɛɚɜɥɟɧɢɟɦ� ����� ɞɪɨɠɠɟɜɨɝɨ� ɷɤɫɬɪɚɤɬɚ� ɢ� �� ɪɚɡɥɢɱɧɵɯ� ɭɝɥɟɜɨɞɨɪɨɞɨɜ��
ɞɟɤɚɧɚ��2% (v/v)���ɝɟɤɫɚɞɟɤɚɧɚ��2% (v/v)���ɛɟɧɡɨɥɚ��0,1% (v/v)��ɢ�ɧɚɮɬɚɥɢɧɚ�
(����P�Y��ɜ�ɫɭɯɨɦ�ɜɢɞɟ).  

Ⱦɥɹ�ɨɩɪɟɞɟɥɟɧɢɹ�ɷɤɫɩɪɟɫɫɢɢ�ɫɬɪɟɫɫɨɜɵɯ�ɝɟɧɨɜ�ɢɫɩɨɥɶɡɨɜɚɥɢ�ɦɟɬɨɞɵ�
ɦɨɥɟɤɭɥɹɪɧɨɣ�ɛɢɨɥɨɝɢɢ�� 

ɉɪɢ� ɤɭɥɶɬɢɜɢɪɨɜɚɧɢɢ� Rh. erythropolis ɫ� ɭɝɥɟɜɨɞɨɪɨɞɚɦɢ� ɛɵɥɨ�
ɜɵɹɜɥɟɧɨ� ɡɧɚɱɢɬɟɥɶɧɨɟ� ɭɫɢɥɟɧɢɟ� ɷɤɫɩɪɟɫɫɢɢ� ɝɟɧɚ� katE�� ɤɨɞɢɪɭɸɳɟɝɨ�
ɦɨɧɨɮɭɧɤɰɢɨɧɚɥɶɧɭɸ� ɤɚɬɚɥɚɡɭ�� ɬɚɤ� ɧɚɮɬɚɥɢɧ� ɭɜɟɥɢɱɢɜɚɥ� ɷɤɫɩɪɟɫɫɢɸ� ɜ�
���������ɪɚɡ��Ȼɟɧɡɨɥ�� ɝɟɤɫɚɞɟɤɚɧ�ɢ�ɞɟɤɚɧ�ɜɵɡɵɜɚɥɢ�ɧɚɦɧɨɝɨ�ɦɟɧɶɲɭɸ��ɧɨ�
ɞɨɫɬɨɜɟɪɧɨ�ɨɬɥɢɱɚɸɳɭɸɫɹ�ɨɬ�ɤɨɧɬɪɨɥɹ�ɷɤɫɩɪɟɫɫɢɸ��± ɜ��������, ������� ɢ�
������� ɪɚɡ��ɫɨɨɬɜɟɬɫɬɜɟɧɧɨ�� 

Ⱥɤɬɢɜɚɰɢɹ� ɤɚɬɚɥɚɡɵ-ɩɟɪɨɤɫɢɞɚɡɵ� HPI�� ɤɨɞɢɪɭɟɦɨɣ� ɝɟɧɨɦ� katG, 
ɧɚɛɥɸɞɚɥɚɫɶ� ɜ� ɦɟɧɶɲɟɣ� ɫɬɟɩɟɧɢ�� ɇɚɢɛɨɥɶɲɟɟ� ɭɜɟɥɢɱɟɧɢɟ�
ɬɪɚɧɫɤɪɢɩɰɢɨɧɧɨɣ�ɚɤɬɢɜɧɨɫɬɢ�ɝɟɧɚ�katG ɧɚɛɥɸɞɚɥɨɫɶ�ɩɪɢ�ɢɧɤɭɛɢɪɨɜɚɧɢɢ�
ɫ� ɧɚɮɬɚɥɢɧɨɦ� ± ɜ� �������� ɪɚɡ�� ɂɧɤɭɛɚɰɢɹ� ɫ� ɝɟɤɫɚɞɟɤɚɧɨɦ� ɭɫɢɥɢɜɚɥɚ�
ɷɤɫɩɪɟɫɫɢɸ� ɝɟɧɚ� ɤɚɬɚɥɚɡɵ-ɩɟɪɨɤɫɢɞɚɡɵ� ɜ� ��������� ɫ� ɛɟɧɡɨɥɨɦ� ± ɜ� ��������
ɪɚɡ��Ʌɸɛɨɩɵɬɧɨ��ɱɬɨ�ɩɪɢ�ɢɧɤɭɛɚɰɢɢ�Rh. erythropolis ɜ�ɫɪɟɞɟ��ɫɨɞɟɪɠɚɳɟɣ�
ɞɟɤɚɧ��ɷɤɫɩɪɟɫɫɢɹ�ɝɟɧɚ�katG ɩɨɞɚɜɥɹɥɚɫɶ�ɧɚ��������������). 

ɇɚɮɬɚɥɢɧ� ɞɟɦɨɧɫɬɪɢɪɨɜɚɥ� ɧɚɢɛɨɥɶɲɟɟ� ɭɫɢɥɟɧɢɟ� ɷɤɫɩɪɟɫɫɢɢ� ɝɟɧɚ�
Cu/Zn ɫɭɩɟɪɨɤɫɢɞɢɫɦɭɬɚɡɵ��sodC���ɤɚɤ�ɢ�ɜ�ɫɥɭɱɚɟ�ɫ�ɤɚɬɚɥɚɡɚɦɢ��ɜ�����������
ɪɚɡ�� Ȼɟɧɡɨɥ�� ɝɟɤɫɚɞɟɤɚɧ� ɢ� ɞɟɤɚɧ� ɞɟɦɨɧɫɬɪɢɪɨɜɚɥɢ� ɦɟɧɶɲɟɟ� ɭɜɟɥɢɱɟɧɢɟ�
ɷɤɫɩɪɟɫɫɢɢ�ɝɟɧɚ�sodC ± ɜ��������, ������� ɢ��������� ɪɚɡ��ɫɨɨɬɜɟɬɫɬɜɟɧɧɨ�� 
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Ɋɟɡɭɥɶɬɚɬɵ� ɢɡɦɟɪɟɧɢɹ� ɚɤɬɢɜɧɨɫɬɢ SOS-ɨɬɜɟɬɚ ɩɨɤɚɡɚɥɢ�� ɱɬɨ�
ɬɪɚɧɫɤɪɢɩɰɢɸ ɝɟɧɚ� dinB�� ɤɨɞɢɪɭɸɳɟɝɨ� ȾɇɄ� ɩɨɥɢɦɟɪɚɡɭ� IV�� ɧɚɢɛɨɥɟɟ�
ɫɢɥɶɧɨ�ɢɧɞɭɰɢɪɨɜɚɥ�ɧɚɮɬɚɥɢɧ��ɩɨ�ɫɪɚɜɧɟɧɢɸ�ɫ�ɤɨɧɬɪɨɥɟɦ��ɜ�����������ɪɚɡ��
Ɍɚɤɠɟ�ɡɧɚɱɢɬɟɥɶɧɨ�ɭɫɢɥɢɥ�ɷɤɫɩɪɟɫɫɢɸ�dinB ɛɟɧɡɨɥ�± ɜ��������ɪɚɡ��Ɇɟɧɟɟ�
ɜɫɟɝɨ� ɨɤɚɡɚɥɢ� ɜɨɡɞɟɣɫɬɜɢɟ�ɧɚ� ɷɤɫɩɪɟɫɫɢɸ� ɝɟɤɫɚɞɟɤɚɧ� �ɢɧɞɭɤɰɢɹ� ɜ���������
ɪɚɡɚ��ɢ�ɞɟɤɚɧ��ɜ���������ɪɚɡ��  

ȼ� ɫɨɜɨɤɭɩɧɨɫɬɢ� ɧɚɢɛɨɥɶɲɟɟ� ɭɜɟɥɢɱɟɧɢɟ� ɷɤɫɩɪɟɫɫɢɢ� ɧɚɛɥɸɞɚɥɨɫɶ�
ɞɥɹ� ɝɟɧɚ� dinB�� ɤɨɞɢɪɭɸɳɟɝɨ� ɫɤɥɨɧɧɭɸ� ɤ� ɨɲɢɛɤɚɦ� ȾɇɄ� ɩɨɥɢɦɟɪɚɡɭ� ɩɪɢ�
ɢɧɤɭɛɚɰɢɢ� ɫ� ɛɟɧɡɨɥɨɦ� ɢ� ɧɚɮɬɚɥɢɧɨɦ�� ɉɨ-ɜɢɞɢɦɨɦɭ�� ɧɚɮɬɚɥɢɧ� ɢ� ɛɟɧɡɨɥ�
ɩɪɨɜɨɰɢɪɭɸɬ� ɩɨɜɪɟɠɞɟɧɢɹ� ɜ� ȾɇɄ�� ɱɬɨ� ɫɩɨɫɨɛɫɬɜɭɟɬ� ɷɤɫɩɪɟɫɫɢɢ SOS-
ɨɬɜɟɬɚ�� Ʉɚɬɚɥɚɡɵ� ɪɟɚɝɢɪɭɸɬ� ɧɚ� ɩɨɹɜɥɟɧɢɟ� ɨɤɢɫɥɢɬɟɥɶɧɨɝɨ� ɫɬɪɟɫɫɚ� ɜ�
ɩɪɢɫɭɬɫɬɜɢɢ� ɪɚɡɥɢɱɧɵɯ� ɭɝɥɟɜɨɞɨɪɨɞɨɜ� ɩɨ-ɪɚɡɧɨɦɭ�� Ʉ� ɩɪɢɦɟɪɭ��
ɩɪɢɫɭɬɫɬɜɢɟ� ɞɟɤɚɧɚ� ɜ� ɛɨɥɶɲɟɣ� ɫɬɟɩɟɧɢ� ɢɧɞɭɰɢɪɨɜɚɥɨ� ɷɤɫɩɪɟɫɫɢɸ�
ɦɨɧɨɮɭɧɤɰɢɨɧɚɥɶɧɨɣ� ɤɚɬɚɥɚɡɵ�� ɤɨɞɢɪɭɟɦɨɣ� ɝɟɧɨɦ� katE�� ɧɨ� ɩɪɢ� ɷɬɨɦ�
ɫɧɢɠɚɥɨ� ɷɤɫɩɪɟɫɫɢɸ� ɝɟɧɚ� ɤɚɬɚɥɚɡɵ-ɩɟɪɨɤɫɢɞɚɡɵ�� ɉɪɢ� ɢɧɤɭɛɚɰɢɢ� ɫ�
ɝɟɤɫɚɞɟɤɚɧɨɦ� ɧɚɛɥɸɞɚɥɚɫɶ� ɨɛɪɚɬɧɚɹ� ɫɢɬɭɚɰɢɹ�� ɚɤɬɢɜɚɰɢɹ� ɤɚɬɚɥɚɡɵ-
ɩɟɪɨɤɫɢɞɚɡɵ� ɛɵɥɚ� ɜ� �� ɪɚɡɚ� ɜɵɲɟ�� ɱɟɦ� ɦɨɧɨɮɭɧɤɰɢɨɧɚɥɶɧɨɣ� ɤɚɬɚɥɚɡɵ��
ɇɚɮɬɚɥɢɧ�ɬɚɤɠɟ�ɢɧɞɭɰɢɪɨɜɚɥ�ɷɤɫɩɪɟɫɫɢɸ�ɦɨɧɨɮɭɧɤɰɢɨɧɚɥɶɧɨɣ�ɤɚɬɚɥɚɡɵ�
ɡɧɚɱɢɬɟɥɶɧɨ� ɫɢɥɶɧɟɟ�� ɱɟɦ� ɷɤɫɩɪɟɫɫɢɸ� ɤɚɬɚɥɚɡɵ-ɩɟɪɨɤɫɢɞɚɡɵ�� Ȼɟɧɡɨɥ�� ɜ�
ɫɜɨɸ�ɨɱɟɪɟɞɶ��ɩɪɢɛɥɢɡɢɬɟɥɶɧɨ�ɧɚ�ɨɞɧɨɦ�ɭɪɨɜɧɟ�ɢɧɞɭɰɢɪɨɜɚɥ�ɩɨɜɵɲɟɧɢɟ�
ɷɤɫɩɪɟɫɫɢɢ� ɨɛɟɢɯ� ɤɚɬɚɥɚɡ�� Ɍɚɤɢɟ� ɪɚɡɧɵɟ� ɪɟɡɭɥɶɬɚɬɵ� ɜ� ɭɪɨɜɧɹɯ�
ɬɪɚɧɫɤɪɢɩɰɢɨɧɧɨɣ� ɚɤɬɢɜɧɨɫɬɢ� ɤɚɬɚɥɚɡ� ɦɨɝɭɬ� ɛɵɬɶ� ɨɛɭɫɥɨɜɥɟɧɵ�
ɪɚɡɥɢɱɧɵɦɢ� ɭɪɨɜɧɹɦɢ� ɨɛɪɚɡɨɜɚɧɢɹ� ɩɟɪɨɤɫɢɞɚ� ɜɨɞɨɪɨɞɚ�� ɥɢɛɨ�
ɨɛɪɚɡɨɜɚɧɢɟɦ� ɞɪɭɝɢɯ� ɨɪɝɚɧɢɱɟɫɤɢɯ� ɩɟɪɨɤɫɢɞɨɜ� ɧɚɪɚɜɧɟ� ɫ� ɩɟɪɨɤɫɢɞɨɦ�
ɜɨɞɨɪɨɞɚ�� ȼ� ɰɟɥɨɦ�� ɧɚɮɬɚɥɢɧ� ɩɨɜɵɲɚɥ� ɷɤɫɩɪɟɫɫɢɸ� ɜɫɟɯ� ɝɟɧɨɜ�
ɨɤɢɫɥɢɬɟɥɶɧɨɝɨ� ɫɬɪɟɫɫɚ� ɧɚɦɧɨɝɨ� ɫɢɥɶɧɟɟ� ɩɨ� ɫɪɚɜɧɟɧɢɸ� ɫ� ɞɪɭɝɢɦɢ�
ɭɝɥɟɜɨɞɨɪɨɞɚɦɢ�� ȼɟɪɨɹɬɧɟɟ� ɜɫɟɝɨ�� ɞɟɝɪɚɞɚɰɢɹ� ɧɚɮɬɚɥɢɧɚ� ɫɨɩɪɨɜɨɠɞɚɟɬɫɹ�
ɫɢɥɶɧɵɦ�ɨɤɢɫɥɢɬɟɥɶɧɵɦ�ɫɬɪɟɫɫɨɦ�ɞɥɹ�Rh. erythropolis��ɱɬɨ�ɜɵɡɵɜɚɟɬ�ɬɚɤɨɣ�
ɚɤɬɢɜɧɵɣ�ɨɬɜɟɬ�ɫɢɫɬɟɦɵ�ɚɧɬɢɨɤɫɢɞɚɧɬɧɨɣ�ɡɚɳɢɬɵ�ɢ�SOS-ɨɬɜɟɬ�� 
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ɏȺɊȺɄɌȿɊɂɋɌɂɄɂ�DAPHNIA MAGNA 
 
ɂɡɭɱɟɧɨ� ɜɥɢɹɧɢɟ� ɚɰɟɬɚɬɨɜ� 1L2+, Cu2+, Co2+, Zn2+, Pb2+ ɧɚ� ɮɢɡɢɨɥɨɝɢɱɟɫɤɢɟ�

ɯɚɪɚɤɬɟɪɢɫɬɢɤɢ� Daphnia magna Straus.�� ɍɫɬɚɧɨɜɥɟɧɨ�� ɱɬɨ� ɫɭɳɟɫɬɜɭɟɬ� ɩɪɹɦɚɹ�
ɡɚɜɢɫɢɦɨɫɬɶ� ɦɟɠɞɭ� ɤɨɧɰɟɧɬɪɚɰɢɟɣ� ɫɨɥɢ� ɜ� ɫɪɟɞɟ� ɢ� ɫɪɨɤɚɦɢ� ɧɚɫɬɭɩɥɟɧɢɹ�
ɩɨɥɨɜɨɡɪɟɥɨɫɬɢ��ɚ�ɬɚɤ�ɠɟ�ɪɟɩɪɨɞɭɤɰɢɟɣ�ɭ�ɪɚɱɤɨɜ��ɇɚɢɛɨɥɟɟ�ɬɨɤɫɢɱɧɵɦɢ�ɞɥɹ�D. magna 
ɹɜɥɹɸɬɫɹ� ɢɨɧɵ� &u2+�� ɤɨɬɨɪɵɟ� ɜɥɢɹɸɬ� ɧɚ� ɪɚɫɫɦɚɬɪɢɜɚɟɦɵɟ� ɮɢɡɢɨɥɨɝɢɱɟɫɤɢɟ�
ɩɨɤɚɡɚɬɟɥɢ�� 

Ʉɥɸɱɟɜɵɟ� ɫɥɨɜɚ�� ɬɹɠɟɥɵɟ� ɦɟɬɚɥɥɵ�� ɝɢɞɪɨɛɢɨɧɬɵ�� ɪɟɩɪɨɞɭɤɬɢɜɧɚɹ� ɚɤɬɢɜɧɨɫɬɶ��
ɞɚɮɧɢɢ� 

 
ȿɠɟɝɨɞɧɨ� ɜ� ɩɪɢɪɨɞɧɵɟ� ɜɨɞɨɟɦɵ� ɩɨɫɬɭɩɚɟɬ� ɨɝɪɨɦɧɨɟ� ɤɨɥɢɱɟɫɬɜɨ�

ɫɨɟɞɢɧɟɧɢɣ� ɬɹɠɟɥɵɯ� ɦɟɬɚɥɥɨɜ�� ɉɨɩɚɞɚɹ� ɜ� ɨɪɝɚɧɢɡɦɵ� ɠɢɜɨɬɧɵɯ�� ɨɧɢ�
ɜɨɡɞɟɣɫɬɜɭɸɬ�ɧɚ�ɦɧɨɝɢɟ�ɠɢɡɧɟɧɧɨ�ɜɚɠɧɵɟ�ɨɪɝɚɧɵ��ɬɤɚɧɢ�ɢ�ɫɬɪɭɤɬɭɪɵ��ɉɪɢ�
ɷɬɨɦ� ɧɚɪɭɲɚɸɬɫɹ� ɛɢɨɯɢɦɢɱɟɫɤɢɟ� ɩɪɨɰɟɫɫɵ�� ɱɬɨ� ɧɚɯɨɞɢɬ� ɨɬɪɚɠɟɧɢɟ� ɧɚ�
ɨɛɳɟɦ�ɮɭɧɤɰɢɨɧɚɥɶɧɨɦ�ɫɨɫɬɨɹɧɢɢ�ɝɢɞɪɨɛɢɨɧɬɨɜ��ɧɚ�ɢɯ�ɞɵɯɚɧɢɢ��ɱɚɫɬɨɬɟ�
ɫɟɪɞɟɱɧɵɯ�ɫɨɤɪɚɳɟɧɢɣ�ɢ�ɬ�ɞ� 

ɐɟɥɶɸ� ɞɚɧɧɨɣ� ɪɚɛɨɬɵ� ɛɵɥɨ�� ɢɡɭɱɢɬɶ� ɜɨɡɞɟɣɫɬɜɢɟ� ɢɨɧɨɜ�1L2+, Cu2+, 
Co2+, Zn2+, Pb2+ ɧɚ�ɮɢɡɢɨɥɨɝɢɱɟɫɤɢɟ�ɯɚɪɚɤɬɟɪɢɫɬɢɤɢ�Daphnia magna Straus. 

Ɋɚɫɬɜɨɪɵ�ɚɰɟɬɚɬɨɜ�1L2+, Cu2+, Co2+, Zn2+, Pb2+ ɜ�ɤɨɧɰɟɧɬɪɚɰɢɹɯ�������
������ ������ ������ ������ ������ ������ ����� ɦɝ�ɥ� ɝɨɬɨɜɢɥɢɫɶ� ɩɭɬɟɦ�
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ɩɨɫɥɟɞɨɜɚɬɟɥɶɧɨɝɨ�ɪɚɡɛɚɜɥɟɧɢɹ�ɧɚɜɟɫɤɢ�ɫɨɥɟɣ�ɨɬɫɬɨɹɧɧɨɣ�ɜɨɞɨɩɪɨɜɨɞɧɨɣ�
ɜɨɞɨɣ��ȼ�ɟɦɤɨɫɬɢ�ɫ�ɪɚɫɬɜɨɪɚɦɢ�ɫɨɥɟɣ�ɬɹɠɟɥɵɯ�ɦɟɬɚɥɥɨɜ�ɩɨɦɟɳɚɥɢ�ɩɨ����
ɨɫɨɛɟɣ�D. magna��Ʉɨɪɦɥɟɧɢɟ�ɞɚɮɧɢɣ�ɨɫɭɳɟɫɬɜɥɹɥɢ�ɟɠɟɞɧɟɜɧɨ�ɫɭɫɩɟɧɡɢɟɣ�
ɯɥɨɪɟɥɥɵ�� Ɉɩɵɬ� ɩɪɨɜɨɞɢɥɢ� ɜ� ɬɟɱɟɧɢɟ� ��� ɫɭɬɨɤ� ɜ� ɬɪɟɯ� ɩɨɜɬɨɪɧɨɫɬɹɯ��
Ʉɨɧɬɪɨɥɟɦ�ɫɥɭɠɢɥɚ�ɨɬɫɬɨɹɧɧɚɹ�ɜɨɞɨɩɪɨɜɨɞɧɚɹ�ɜɨɞɚ� 

ȼ� ɤɚɱɟɫɬɜɟ� ɩɨɤɚɡɚɬɟɥɟɣ� ɬɨɤɫɢɱɧɨɫɬɢ� ɫɪɟɞɵ� ɢɫɩɨɥɶɡɨɜɚɥɢɫɶ�
ɜɵɠɢɜɚɟɦɨɫɬɶ�ɪɚɱɤɨɜ��ɜɪɟɦɹ�ɧɚɫɬɭɩɥɟɧɢɹ�ɩɨɥɨɜɨɡɪɟɥɨɫɬɢ��ɪɟɝɢɫɬɪɢɪɭɟɦɨɟ�
ɩɨ�ɦɨɦɟɧɬɭ�ɨɬɤɥɚɞɤɢ�ɹɢɰ�ɜ�ɜɵɜɨɞɤɨɜɭɸ�ɤɚɦɟɪɭ��ɜɪɟɦɹ�ɪɨɠɞɟɧɢɹ�ɩɟɪɜɨɝɨ�
ɩɨɦɟɬɚ��ɨɛɳɟɟ�ɤɨɥɢɱɟɫɬɜɨ�ɪɨɞɢɜɲɟɣɫɹ�ɦɨɥɨɞɢ�� 

Ɉɩɵɬɵ� ɩɨ� ɜɵɠɢɜɚɟɦɨɫɬɢ� ɞɚɮɧɢɣ� ɜ� ɬɟɫɬɢɪɭɟɦɵɯ� ɫɪɟɞɚɯ� ɩɨɤɚɡɚɥɢ��
ɱɬɨ�ɜ�ɪɚɫɬɜɨɪɚɯ�ɫɨɥɢ�ɦɟɞɢ�ɝɢɛɟɥɶ�ɪɚɱɤɨɜ�ɧɚɱɢɧɚɟɬɫɹ�ɫ�ɤɨɧɰɟɧɬɪɚɰɢɢ������
ɦɝ�ɥ� ɧɚ� � � � � �� ɞɟɧɶ� ɷɤɫɩɟɪɢɦɟɧɬɚ�� ɉɪɢ� ɤɨɧɰɟɧɬɪɚɰɢɹɯ� ����-����� ɦɝ�ɥ�
ɧɚɛɥɸɞɚɟɬɫɹ� � � � � � � ����-ɧɚɹ� ɫɦɟɪɬɧɨɫɬɶ� ɜ� ɬɟɱɟɧɢɟ� ��� ɱ�� Ⱦɥɹ� ɨɫɬɚɥɶɧɵɯ�
ɪɚɫɬɜɨɪɨɜ�ɢɦɟɟɬ�ɦɟɫɬɨ�ɥɢɧɟɣɧɚɹ�ɡɚɜɢɫɢɦɨɫɬɶ�ɦɟɠɞɭ�ɤɨɧɰɟɧɬɪɚɰɢɟɣ�ɫɨɥɢ�ɢ�
ɝɢɛɟɥɶɸ�ɞɚɮɧɢɣ� 

Ƚɢɛɟɥɶ� ɞɚɮɧɢɣ�� ɢɧɤɭɛɢɪɨɜɚɧɧɵɯ� ɜ� ɪɚɫɬɜɨɪɚɯ� ɚɰɟɬɚɬɚ� 3E2+ ɜ�
ɤɨɧɰɟɧɬɪɚɰɢɹɯ�ɨɬ������ɞɨ�����ɦɝ�ɥ��ɧɚ�ɩɪɨɬɹɠɟɧɢɢ�ɜɫɟɝɨ�ɷɤɫɩɟɪɢɦɟɧɬɚ�ɧɟ�
ɡɚɮɢɤɫɢɪɨɜɚɧɚ��ȼ�ɪɚɫɬɜɨɪɚɯ�ɫɨɥɢ�ɫ�ɤɨɧɰɟɧɬɪɚɰɢɹɦɢ������������ɦɝ�ɥ�ɜɵɠɢɥɨ�
����ɨɫɨɛɟɣ��ɚ�ɫ������ɢ������ɦɝ�ɥ�����ɢ�����ɫɨɨɬɜɟɬɫɬɜɟɧɧɨ� 

Ɋɟɡɭɥɶɬɚɬɵ��ɩɨɥɭɱɟɧɧɵɟ�ɩɪɢ�ɢɡɭɱɟɧɢɢ�ɜɨɡɞɟɣɫɬɜɢɹ�ɪɚɫɬɜɨɪɨɜ�ɢɨɧɨɜ�
Ni2+ , Co2+ , Zn2+ ɧɚ� ɠɢɡɧɟɫɩɨɫɨɛɧɨɫɬɶ� ɞɚɮɧɢɣ�� ɩɨɯɨɠɢ� ɦɟɠɞɭ� ɫɨɛɨɣ��
Ƚɢɛɟɥɶ� ɬɟɫɬ-ɨɛɴɟɤɬɨɜ� ɧɚɱɢɧɚɟɬɫɹ� ɫ� ����� ɦɝ�ɥ� ɢ� ɫɨɫɬɚɜɥɹɟɬ� ����� Ⱦɥɹ�
ɢɧɬɟɪɜɚɥɚ� ɤɨɧɰɟɧɬɪɚɰɢɣ� ����-����� ɦɝ�ɥ� ɯɚɪɚɤɬɟɪɧɚ� ɥɢɧɟɣɧɚɹ� ɡɚɜɢɫɢɦɨɫɬɶ�
ɝɢɛɟɥɢ� ɞɚɮɧɢɣ� ɨɬ� ɫɨɞɟɪɠɚɧɢɹ� ɫɨɥɟɣ�� ����-ɧɚɹ� ɫɦɟɪɬɧɨɫɬɶ� ɪɚɱɤɨɜ� ɜ�
ɬɟɱɟɧɢɟ� ��� ɱ� ɨɬɦɟɱɟɧɚ� ɬɨɥɶɤɨ� ɞɥɹ� ɫɨɥɢ�ɋɨ2+ ɜ� ɪɚɫɬɜɨɪɟ� ɫ� ɤɨɧɰɟɧɬɪɚɰɢɟɣ�
�����ɦɝ�ɥ� 

Ɋɟɩɪɨɞɭɤɬɢɜɧɚɹ� ɚɤɬɢɜɧɨɫɬɶ� ɨɬɦɟɱɟɧɚ� ɬɨɥɶɤɨ� ɭ� ɞɚɮɧɢɣ��
ɢɧɤɭɛɢɪɨɜɚɧɧɵɯ�ɜ�ɪɚɫɬɜɨɪɚɯ�ɚɰɟɬɚɬɨɜ�1L2+��ɋɨ2+, Pb2+��ɩɪɢ�ɷɬɨɦ�ɫɧɢɠɟɧɢɟ�
ɩɥɨɞɨɜɢɬɨɫɬɢ�ɭ�ɞɚɮɧɢɣ��ɩɨ�ɫɪɚɜɧɟɧɢɸ�ɫ�ɤɨɧɬɪɨɥɟɦ��ɨɬɦɟɱɚɟɬɫɹ�ɧɚɱɢɧɚɹ�ɫ�
ɫɚɦɨɣ�ɧɢɡɤɨɣ�ɤɨɧɰɟɧɬɪɚɰɢɢ�ɪɚɫɬɜɨɪɨɜ�± �����ɦɝ�ɥ�� 

ȼ�ɜɵɜɨɞɤɨɜɵɯ�ɤɚɦɟɪɚɯ�ɡɚɮɢɤɫɢɪɨɜɚɧɨ�ɨɬ���ɞɨ���ɹɢɰ��ɜ�ɬɨ�ɜɪɟɦɹ�ɤɚɤ�ɜ�
ɤɨɧɬɪɨɥɟ�ɢɯ�ɤɨɥɢɱɟɫɬɜɨ�ɫɨɫɬɚɜɥɹɟɬ��-��ɲɬɭɤ��ɉɪɢ�ɷɬɨɦ�ɜ�ɪɚɫɬɜɨɪɚɯ�ɚɰɟɬɚɬɚ�
ɧɢɤɟɥɹ�ɩɨɹɜɥɟɧɢɟ�ɷɦɛɪɢɨɧɨɜ�ɜ�ɜɵɜɨɞɤɨɜɵɯ�ɤɚɦɟɪɚɯ�ɡɚɞɟɪɠɢɜɚɥɨɫɶ�ɧɚ�ɬɪɨɟ 
ɫɭɬɨɤ��ɚɰɟɬɚɬɚ�ɤɨɛɚɥɶɬɚ�± ɧɚ�ɩɹɬɶ��ɚɰɟɬɚɬɚ�ɫɜɢɧɰɚ�± ɧɚ�ɫɟɦɶ�ɫɭɬɨɤ��ɇɨɪɦɚ�
ɧɚɫɬɭɩɥɟɧɢɹ�ɩɨɥɨɜɨɡɪɟɥɨɫɬɢ�ɭ�ɞɚɮɧɢɣ�± 7-��ɫɭɬɨɤ�� 

ɉɨɹɜɥɟɧɢɟ�ɦɨɥɨɞɢ��ɪɚɱɤɨɜ��ɞɥɹ��ɚɰɟɬɚɬɨɜ��Ni2+  ɨɬɦɟɱɟɧɨ��ɧɚ  12, Co2+ 
ɧɚ�����Pb2+ ɧɚ���� ɫɭɬɤɢ��ɢ� ɫɨɫɬɚɜɥɹɟɬ�ɜ� ɫɪɟɞɧɟɦ�ɫɨɨɬɜɟɬɫɬɜɟɧɧɨ�������ɢ���
ɨɫɨɛɢ�� ȼ� ɤɨɧɬɪɨɥɟ� ɩɨɹɜɥɟɧɢɟ� ɦɨɥɨɞɢ� ɢɦɟɟɬ� ɦɟɫɬɨ� ɧɚ� �-��� ɫɭɬɤɢ� ɜ�
ɤɨɥɢɱɟɫɬɜɟ� �� ɨɫɨɛɟɣ�� ɉɨɹɜɥɟɧɢɟ� ɦɨɥɨɞɢ� ɜɬɨɪɨɝɨ� ɩɨɦɟɬɚ� ɢ� ɬɪɟɬɶɟɝɨ�
ɩɨɤɨɥɟɧɢɹ�ɡɚɮɢɤɫɢɪɨɜɚɧɨ�ɧɟ�ɛɵɥɨ� 

ɉɨɥɨɜɨɡɪɟɥɨɫɬɶ�ɞɚɮɧɢɣ��ɩɨɦɟɳɟɧɧɵɯ�ɜ�ɪɚɫɬɜɨɪɵ�ɚɰɟɬɚɬɨɜ�Ni2+, Co2+, 
Pb2+ ɫ� ɤɨɧɰɟɧɬɪɚɰɢɟɣ� ����� ɦɝ�ɥ�� ɧɚɫɬɭɩɚɥɚ� ɧɚ� ��-ɟ�� ��-ɟ�� ��-ɟ� ɫɭɬɤɢ�
ɫɨɨɬɜɟɬɫɬɜɟɧɧɨ�� 
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Ʉɨɥɢɱɟɫɬɜɨ� ɷɦɛɪɢɨɧɨɜ� ɧɟ� ɩɪɟɜɵɲɚɟɬ� ����� ȼɵɯɨɞ� ɦɨɥɨɞɢ� ɢɡ�
ɜɵɜɨɞɤɨɜɵɯ�ɤɚɦɟɪ�ɜ�ɪɚɫɬɜɨɪɚɯ�ɩɟɪɟɱɢɫɥɟɧɧɵɯ�ɫɨɥɟɣ�ɨɬɦɟɱɟɧ�ɧɚ��������ɢ�
��� ɫɭɬɤɢ� ɫɨɨɬɜɟɬɫɬɜɟɧɧɨ��Ɉɛɳɟɟ�ɤɨɥɢɱɟɫɬɜɨ�ɪɨɞɢɜɲɟɣɫɹ�ɦɨɥɨɞɢ�ɤ� ɤɨɧɰɭ�
ɷɤɫɩɟɪɢɦɟɧɬɚ� ɫɨɫɬɚɜɥɹɟɬ� ɞɥɹ� ɪɚɫɬɜɨɪɨɜ� ɚɰɟɬɚɬɨɜ� Ni2+ ± ɲɟɫɬɶ�� Co2+ ± 
ɞɜɟɧɚɞɰɚɬɶ��Pb2+ ± ɱɟɬɵɪɧɚɞɰɚɬɶ�ɨɫɨɛɟɣ�� 

ȼ� ɪɚɫɬɜɨɪɟ� ɚɰɟɬɚɬɚ� Ni2+ ɫ� ɤɨɧɰɟɧɬɪɚɰɢɢ� ����� ɦɝ�ɥ� ɮɨɪɦɢɪɨɜɚɧɢɟ�
ɜɵɜɨɞɤɨɜɵɯ� ɤɚɦɟɪ� ɧɟ� ɨɬɦɟɱɟɧɨ�� ɍ� ɞɚɮɧɢɣ�� ɢɧɤɭɛɢɪɨɜɚɧɧɵɯ� ɜ� ɪɚɫɬɜɨɪɚɯ�
ɚɰɟɬɚɬɨɜ�Co2+, Pb2+ ɜ� ɬɨɣ�ɠɟ� ɤɨɧɰɟɧɬɪɚɰɢɢ�� ɩɨɥɨɜɨɡɪɟɥɨɫɬɶ� ɧɚɫɬɭɩɚɟɬ� ɧɚ�
11-ɟ�ɢ���-ɟ ɫɭɬɤɢ��ɫɨɨɬɜɟɬɫɬɜɟɧɧɨ� 

ȼɪɟɦɹ� ɜɵɯɨɞɚ� ɩɟɪɜɨɝɨ� ɩɨɦɟɬɚ� ɞɥɹ� ɨɫɨɛɟɣ�� ɢɧɤɭɛɢɪɨɜɚɧɧɵɯ� ɜ�
ɪɚɫɬɜɨɪɟ�ɫɨɥɢ�Co2+��ɫɨɫɬɚɜɥɹɟɬ����ɫɭɬɨɤ�ɫ�ɧɚɱɚɥɚ�ɷɤɫɩɟɪɢɦɟɧɬɚ��ɜ�ɪɚɫɬɜɨɪɟ�
ɫɨɥɢ�Pb2+ ± ��� ɫɭɬɨɤ�� �Ɉɛɳɟɟ� ɤɨɥɢɱɟɫɬɜɨ� ɪɨɞɢɜɲɟɣɫɹ�ɦɨɥɨɞɢ� ɜ� ɪɚɫɬɜɨɪɟ�
ɫɨɥɟɣ�Co2+ ɢ�Pb2+ ɫɨɫɬɚɜɢɥɨ�ɜ�ɫɪɟɞɧɟɦ����ɢ����ɨɫɨɛɟɣ�ɫɨɨɬɜɟɬɫɬɜɟɧɧɨ�� 

Ⱥɰɟɬɚɬ� ɫɜɢɧɰɚ� ɜ� ɛɨɥɶɲɢɧɫɬɜɟ� ɤɨɧɰɟɧɬɪɚɰɢɣ� ɬɚɤɠɟ� ɨɤɚɡɵɜɚɟɬ�
ɢɧɝɢɛɢɪɭɸɳɟɟ�ɞɟɣɫɬɜɢɟ�ɧɚ�ɩɪɨɰɟɫɫɵ�ɪɨɠɞɚɟɦɨɫɬɢ�ɞɚɮɧɢɣ��ɂɫɤɥɸɱɟɧɢɟɦ�
ɹɜɥɹɟɬɫɹ�ɤɨɧɰɟɧɬɪɚɰɢɹ�ɚɰɟɬɚɬɚ�ɫɜɢɧɰɚ������ɦɝ�ɥ��ɩɪɢ�ɤɨɬɨɪɨɣ�ɢɦɟɟɬ�ɦɟɫɬɨ�
ɮɨɪɦɢɪɨɜɚɧɢɟ�ɜɵɜɨɞɤɨɜɵɯ ɤɚɦɟɪ��ɜ�ɨɬɥɢɱɢɟ�ɨɬ�ɞɪɭɝɢɯ�ɫɨɥɟɣ��ɧɚ�10 ɫɭɬɤɢ�
ɷɤɫɩɟɪɢɦɟɧɬɚ�� ȼ� ɪɚɫɬɜɨɪɟ� ɫɨɥɢ� ɫɜɢɧɰɚ� ɫ� ɞɚɧɧɨɣ� � ɤɨɧɰɟɧɬɪɚɰɢɟɣ�
ɩɨɹɜɥɹɟɬɫɹ�ɛɨɥɶɲɟɟ�ɤɨɥɢɱɟɫɬɜɨ�ɦɨɥɨɞɢ�± ����ɱɟɦ�ɜ�ɤɨɧɬɪɨɥɟ�± ���ɨɫɨɛɟɣ��� 

ȼ� ɪɚɫɬɜɨɪɚɯ� ɚɰɟɬɚɬɚ� ɫɜɢɧɰɚ� ɫ� ɤɨɧɰɟɧɬɪɚɰɢɹɦɢ� ����� ɢ� ����� ɦɝ�ɥ� ɭ�
ɪɚɱɤɨɜ� ɧɚɛɥɸɞɚɟɬɫɹ� ɡɧɚɱɢɬɟɥɶɧɨɟ� ɫɧɢɠɟɧɢɟ� ɪɟɩɪɨɞɭɤɬɢɜɧɨɣ� ɮɭɧɤɰɢɢ�� ɨ�
ɱɟɦ� ɫɜɢɞɟɬɟɥɶɫɬɜɭɸɬ� ɛɨɥɟɟ� ɩɨɡɞɧɢɟ� ɫɪɨɤɢ� ɮɨɪɦɢɪɨɜɚɧɢɹ� ɜɵɜɨɞɤɨɜɵɯ�
ɤɚɦɟɪ� ±   17-ɟ� ɫɭɬɤɢ� ɢ� ɩɨɹɜɥɟɧɢɟ ɦɨɥɨɞɢ� ɜ� ɤɨɥɢɱɟɫɬɜɟ� �� ɢ� �� ɨɫɨɛɟɣ�
ɫɨɨɬɜɟɬɫɬɜɟɧɧɨ�ɧɚ����ɫɭɬɤɢ� 

ȼ� ɯɨɞɟ� ɷɤɫɩɟɪɢɦɟɧɬɨɜ� ɜ� ɩɪɢɫɭɬɫɬɜɢɢ� ɜɫɟɯ� ɫɨɥɟɣ� ɜɨ� ɜɫɟɯ�
ɤɨɧɰɟɧɬɪɚɰɢɹɯ� ɭ� ɞɚɮɧɢɣ� ɧɟ� ɡɚɮɢɤɫɢɪɨɜɚɧɨ� ɩɨɹɜɥɟɧɢɟ� ɚɛɨɪɬɢɪɨɜɚɧɧɵɯ�
ɹɢɰ�� ɦɟɪɬɜɨɪɨɠɞɟɧɧɵɯ� ɨɫɨɛɟɣ� ɢ� ɨɫɨɛɟɣ� ɫ� ɜɪɨɠɞɟɧɧɵɦɢ� ɭɪɨɞɫɬɜɚɦɢ�� ɧɨ�
ɨɬɦɟɱɟɧɨ� ɩɨɹɜɥɟɧɢɟ� ɨɫɨɛɟɣ� ɦɭɠɫɤɨɝɨ� ɩɨɥɚ�� ɱɬɨ� ɭɤɚɡɵɜɚɟɬ� ɧɚ�
ɧɟɛɥɚɝɨɩɪɢɹɬɧɭɸ�ɫɪɟɞɭ�ɨɛɢɬɚɧɢɹ�� 

Ɍɚɤɢɦ� ɨɛɪɚɡɨɦ�� ɩɨ� ɪɟɡɭɥɶɬɚɬɚɦ� ɩɪɨɜɟɞɟɧɧɵɯ� ɢɫɫɥɟɞɨɜɚɧɢɣ� ɦɨɠɧɨ�
ɡɚɤɥɸɱɢɬɶ�� ɱɬɨ� ɧɚɢɛɨɥɟɟ� ɬɨɤɫɢɱɧɵɦɢ� ɞɥɹ� ɞɚɮɧɢɣ� ɹɜɥɹɸɬɫɹ� ɢɨɧɵ� ɦɟɞɢ��
ɂɨɧɵ� ɫɜɢɧɰɚ� ɜ� ɦɟɧɶɲɟɣ� ɫɬɟɩɟɧɢ� ɜɥɢɹɸɬ� ɫɦɟɪɬɧɨɫɬɶ� ɞɚɮɧɢɣ� ɢ�
ɪɟɩɪɨɞɭɤɬɢɜɧɭɸ�ɮɭɧɤɰɢɸ��ɨɞɧɚɤɨ�ɜ�ɧɟɤɨɬɨɪɵɯ�ɤɨɧɰɟɧɬɪɚɰɢɹɯ�ɜɵɡɵɜɚɸɬ�
ɦɨɪɮɨɥɨɝɢɱɟɫɤɢɟ�ɢɡɦɟɧɟɧɢɹ��ɍɫɬɚɧɨɜɥɟɧɨ��ɱɬɨ�ɬɹɠɟɥɵɟ�ɦɟɬɚɥɥɵ�ɜ�ɧɢɡɤɢɯ�
ɤɨɧɰɟɧɬɪɚɰɢɹɯ� ������ ɦɝ�ɥ�� ɧɟ� ɨɤɚɡɵɜɚɸɬ� ɜɥɢɹɧɢɹ� ɧɚ� ɮɢɥɶɬɪɚɰɢɨɧɧɭɸ�
ɚɤɬɢɜɧɨɫɬɶ�ɞɚɮɧɢɣ� 

 
Ʌɢɬɟɪɚɬɭɪɚ 

 
1. ɉɇȾ�Ɏ� Ɍ� ������������� - �����Ɇɟɬɨɞɢɤɚ� ɨɩɪɟɞɟɥɟɧɢɹ� ɬɨɤɫɢɱɧɨɫɬɢ� ɜɨɞɵ� ɩɨ�

ɫɦɟɪɬɧɨɫɬɢ�ɢ�ɢɡɦɟɧɟɧɢɸ�ɩɥɨɞɨɜɢɬɨɫɬɢ�ɞɚɮɧɢɣ��- Ɇ���- 2000. - ���ɫ� 
2. ɓɟɪɛɚɧɶ� ɗ�ɉ�� ɫɪɚɜɧɢɬɟɥɶɧɚɹ� ɨɰɟɧɤɚ� ɷɮɮɟɤɬɢɜɧɨɫɬɢ� ɛɢɨɬɟɫɬɢɪɨɜɚɧɢɹ� ɧɚ�

ɪɚɡɥɢɱɧɵɯ�ɜɢɞɚɯ�Cladocera ��ɗ�ɉ��ɓɟɪɛɚɧɶ����Ƚɢɞɪɨɛɢɨɥɨɝɢɱɟɫɤɢɣ�ɠɭɪɧɚɥ���± 1992. ± Ɍ��
28. ± ȼɵɩ�����± ɫ����-81. 
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3. ɒɢɥɨɜɚ�ɇ�Ⱥ��ȼɥɢɹɧɢɟ� ɛɢɨɝɟɧɧɵɯ�ɦɟɬɚɥɥɨɜ�ɧɚ�ɠɢɡɧɟɞɟɹɬɟɥɶɧɨɫɬɶ�Daphnia 
magna �� ɇ�Ⱥ��ɒɢɥɨɜɚ�� ɋ�Ɇ�� Ɋɨɝɚɱɟɜɚ�� Ɍ�ɂ�� Ƚɭɛɢɧɚ� ��� ɂɡɜɟɫɬɢɹ� ɋɚɦɚɪɫɤɨɝɨ� ɧɚɭɱɧɨɝɨ�
ɰɟɧɬɪɚ�Ɋɨɫɫɢɣɫɤɨɣ�ɚɤɚɞɟɦɢɢ�ɧɚɭɤ��ɬ������ʋ�������������± ɫ������- 1953. 

 
 

Ⱥ�Ɋ� Ɇɚɝɨɦɟɞɨɜɚ��Ɏ�Ⱥ� Ⱦɠɚɯɛɚɪɨɜɚ� 
 

ɋɚɪɚɬɨɜɫɤɢɣ�ɝɨɫɭɞɚɪɫɬɜɟɧɧɵɣ�ɦɟɞɢɰɢɧɫɤɢɣ�ɭɧɢɜɟɪɫɢɬɟɬ 
 ɢɦɟɧɢ�ȼ�ɂ� Ɋɚɡɭɦɨɜɫɤɨɝɨ 

 
ȽɂȽɂȿɇɂɑȿɋɄɂȿ�ɉɈȾɏɈȾɕ�Ʉ�ɍɅɍɑɒȿɇɂɘ�ɋɈɋɌɈəɇɂə�

ɁȾɈɊɈȼɖə�ɍɑȺɓɂɏɋə��ɇȺɏɈȾəɓɂɏɋə�ȼ�ɍɋɅɈȼɂəɏ�
ɗɄɈɅɈȽɂɑȿɋɄɈȽɈ�ȼɈɁȾȿɃɋɌȼɂə 

 
ȼ� ɫɬɚɬɶɟ� ɨɛɨɛɳɟɧɵ� ɞɚɧɧɵɟ� ɨ� ɜɥɢɹɧɢɢ� ɷɤɨɥɨɝɢɱɟɫɤɨɝɨ� ɮɚɤɬɨɪɚ� ɧɚ� ɡɞɨɪɨɜɶɟ�

ɧɚɫɟɥɟɧɢɹ�� ɜ� ɱɚɫɬɧɨɫɬɢ� ɫɬɭɞɟɧɬɨɜ� ɭɱɟɛɧɵɯ� ɡɚɜɟɞɟɧɢɣ�� Ɉɩɢɫɚɧɵ� ɧɟɨɛɯɨɞɢɦɵɟ�
ɪɟɤɨɦɟɧɞɚɰɢɢ�ɩɨ�ɭɥɭɱɲɟɧɢɸ�ɷɤɨɥɨɝɢɱɟɫɤɨɣ�ɨɛɫɬɚɧɨɜɤɢ�� 

Ʉɥɸɱɟɜɵɟ�ɫɥɨɜɚ��ɡɚɛɨɥɟɜɚɟɦɨɫɬɶ��ɜɥɢɹɧɢɟ�ɷɤɨɥɨɝɢɱɟɫɤɢɯ�ɮɚɤɬɨɪɨɜ�ɧɚ�ɡɞɨɪɨɜɶɟ��
ɩɪɨɫɜɟɬɢɬɟɥɶɫɤɚɹ�ɪɚɛɨɬɚ� 

 

ȼ� ɧɚɫɬɨɹɳɟɟ� ɜɪɟɦɹ� ɚɛɢɬɭɪɢɟɧɬɵ�� ɩɨɫɬɭɩɚɸɳɢɟ� ɜ� ɜɵɫɲɢɟ� ɭɱɟɛɧɵɟ�
ɡɚɜɟɞɟɧɢɹ�� ©ɬɟɫɬɢɪɭɸɬɫɹª� ɧɚ� ɜɫɬɭɩɢɬɟɥɶɧɵɯ� ɷɤɡɚɦɟɧɚɯ� ɢɫɤɥɸɱɢɬɟɥɶɧɨ�
ɢɧɬɟɥɥɟɤɬɭɚɥɶɧɨ�� ɛɟɡ� ɭɱɟɬɚ� ɫɨɫɬɨɹɧɢɹ� ɡɞɨɪɨɜɶɹ� ɢ� ɭɪɨɜɧɹ� ɮɢɡɢɱɟɫɤɨɝɨ�
ɪɚɡɜɢɬɢɹ� ɇɟɨɞɧɨɪɨɞɧɵɣ ɩɨ� ɫɨɫɬɨɹɧɢɸ� ɡɞɨɪɨɜɶɹ ɧɚɛɨɪ� ɫɬɭɞɟɧɱɟɫɤɨɣ�
ɦɨɥɨɞɟɠɢ� ɩɪɨɞɨɥɠɚɟɬ� ɨɫɜɨɟɧɢɟ� ɦɚɬɟɪɢɚɥɚ� ɧɟ� ɜ� ɫɬɟɧɚɯ� ɜɭɡɚ�� ɫɩɨɪɬɢɜɧɵɯ�
ɡɚɥɚɯ� ɢ� ɩɥɨɳɚɞɤɚɯ�� ɚ� ɜ� ɭɫɥɨɜɢɹɯ� ɪɟɠɢɦɚ ɫɬɪɨɝɢɯ� ɤɚɪɚɧɬɢɧɧɵɯ�
ɨɝɪɚɧɢɱɟɧɢɣ��ɜɵɡɜɚɧɧɵɯ�COVID-19 ɧɚ��ɦɧɨɝɨɮɭɧɤɰɢɨɧɚɥɶɧɨɣ�ɩɥɚɬɮɨɪɦɟ�
ɨɧɥɚɣɧ-ɨɛɭɱɟɧɢɹ��ȼ� ɪɟɡɭɥɶɬɚɬɟ� ɬɚɤɨɣ� ɫɢɬɭɚɰɢɢ ɜɪɚɱɢ� ɜɫɟ�ɱɚɳɟ�ɨɬɦɟɱɚɸɬ�
ɭɜɟɥɢɱɟɧɢɟɦ� ɱɢɫɥɚ� ɦɨɥɨɞɵɯ� ɥɸɞɟɣ� ɫ� ɯɪɨɧɢɱɟɫɤɢɦɢ� ɡɚɛɨɥɟɜɚɧɢɹɦɢ��
ɩɨɫɟɳɚɸɳɢɯ� ɫɩɟɰɢɚɥɶɧɵɟ ɦɟɞɢɰɢɧɫɤɢɟ� ɝɪɭɩɩɵ� ɢɥɢ� ɢɫɤɥɸɱɟɧɧɵɯ� ɢɡ�
ɩɪɚɤɬɢɤɢ�ɮɢɡɢɱɟɫɤɨɝɨ�ɜɨɫɩɢɬɚɧɢɹ [1]. 

ȼɦɟɫɬɟ� ɫ� ɷɬɢɦ� ɧɚ� ɮɨɪɦɢɪɨɜɚɧɢɟ� ɫɨɦɚɬɢɱɟɫɤɨɝɨ� ɡɞɨɪɨɜɶɹ� ɭɱɚɳɢɯɫɹ�
ɨɬɤɥɚɞɵɜɚɟɬ� ɫɜɨɣ� ɨɬɩɟɱɚɬɨɤ� ɧɟ� ɬɨɥɶɤɨ� ɝɢɝɢɟɧɢɱɟɫɤɨɟ� ɜɨɫɩɢɬɚɧɢɟ�� ɨɛɪɚɡ�
ɠɢɡɧɢ� ɫɬɭɞɟɧɱɟɫɤɨɣ� ɦɨɥɨɞɟɠɢ�� ɧɨ� ɢ� ɷɤɨɥɨɝɢɱɟɫɤɢɟ� ɭɫɥɨɜɢɹ� ɜɧɟɲɧɟɣ�
ɫɪɟɞɵ��ɩɨɞ�ɜɨɡɞɟɣɫɬɜɢɟɦ�ɤɨɬɨɪɵɯ�ɧɚɯɨɞɹɬɫɹ�ɫɨɜɪɟɦɟɧɧɵɟ�ɭɱɚɳɢɟɫɹ [2,3].  

ɉɨ� ɞɚɧɧɵɦ� ɟɠɟɝɨɞɧɵɯ� ɨɬɱɟɬɨɜ� ɋɚɪɚɬɨɜɫɤɨɝɨ� Ɋɨɫɩɨɬɪɟɛɧɚɞɡɨɪɚ��
ɨɫɭɳɟɫɬɜɥɹɸɳɟɝɨ� ɦɨɧɢɬɨɪɢɪɨɜɚɧɢɟ� ɩɨɤɚɡɚɬɟɥɟɣ� ɤɚɱɟɫɬɜɚ� ɮɚɤɬɨɪɨɜ�
ɨɛɥɚɫɬɧɨɣ� ɢ� ɝɨɪɨɞɫɤɨɣ� ɨɤɪɭɠɚɸɳɟɣ� ɫɪɟɞɵ�� ɭɪɨɜɟɧɶ� ɢɯ� ɡɚɝɪɹɡɧɟɧɢɹ�
ɩɪɨɞɨɥɠɚɟɬ�ɨɫɬɚɜɚɬɶɫɹ�ɫɬɚɛɢɥɶɧɵɦ�� 

Ɍɚɤ��ɦɨɧɢɬɨɪɢɧɝ�ɡɚ�ɫɨɫɬɨɹɧɢɟɦ�ɚɬɦɨɫɮɟɪɧɨɝɨ�ɜɨɡɞɭɯɚ�ɧɚ�ɬɟɪɪɢɬɨɪɢɢ�
ɨɛɥɚɫɬɢ�ɢ� ɝɨɪɨɞɚ�ɋɚɪɚɬɨɜɚ� ɜɵɹɜɢɥ��ɱɬɨ�ɞɨɥɹ�ɩɪɨɛ�ɚɬɦɨɫɮɟɪɧɨɝɨ�ɜɨɡɞɭɯɚ��
ɩɪɟɜɵɲɚɸɳɢɯ�ɉȾɄ�ɜ�ɝɨɪɨɞɫɤɢɯ�ɩɨɫɟɥɟɧɢɹɯ�ɜ������ɝ��ɫɨɫɬɚɜɢɥɚ�������ɉɪɢ�
ɷɬɨɦ�� ɩɨ� ɫɪɚɜɧɟɧɢɸ� ɫ� ����� ɝ�� ɨɬɦɟɱɚɥɨɫɶ� ɜɵɪɚɠɟɧɧɨɟ ɭɜɟɥɢɱɟɧɢɟ�
ɧɟɫɬɚɧɞɚɪɬɧɵɯ� ɩɪɨɛ� ɜ� ���� ɪɚɡɚ�� ɉɪɢɨɪɢɬɟɬɧɵɦɢ� ɡɚɝɪɹɡɧɢɬɟɥɹɦɢ�
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ɚɬɦɨɫɮɟɪɧɨɝɨ� ɜɨɡɞɭɯɚ� ɜ� ɝɨɪɨɞɫɤɢɯ� ɩɨɫɟɥɟɧɢɹɯ� ɩɨɫɬɨɹɧɧɨ� ɹɜɥɹɸɬɫɹ��
ɜɡɜɟɲɟɧɧɵɟ�ɜɟɳɟɫɬɜɚ���������ɭɝɥɟɪɨɞ�ɨɤɫɢɞ���������ɚɡɨɬɚ�ɞɢɨɤɫɢɞ�������� 
ɭɝɥɟɜɨɞɨɪɨɞɵ�������� 

Ⱥɧɚɥɢɡ� ɫɨɫɬɨɹɧɢɹ� ɩɨɱɜɵ� ɧɚ� ɬɟɪɪɢɬɨɪɢɢ� ɨɛɥɚɫɬɢ� ɜ� ����� ɝ�� ɩɨɤɚɡɚɥ��
ɱɬɨ� ɞɨɥɹ� ɩɪɨɛ�� ɧɟ� ɨɬɜɟɱɚɸɳɢɯ� ɫɚɧɢɬɚɪɧɨ-ɯɢɦɢɱɟɫɤɢɦ� ɩɨɤɚɡɚɬɟɥɹɦ��
ɫɨɫɬɚɜɢɥɚ�������ɞɨɥɹ�ɧɟɭɞɨɜɥɟɬɜɨɪɢɬɟɥɶɧɵɯ�ɩɪɨɛ�ɩɨ�ɫɨɞɟɪɠɚɧɢɸ�ɬɹɠɟɥɵɯ�
ɦɟɬɚɥɥɨɜ� ɫɨɫɬɚɜɢɥɚ� ± 4,3%; ɩɨ� ɦɢɤɪɨɛɢɨɥɨɝɢɱɟɫɤɢɦ� ɩɨɤɚɡɚɬɟɥɹɦ 
ɫɨɫɬɚɜɢɥɚ�± 2,1%��ɚ�ɩɨ ɩɚɪɚɡɢɬɨɥɨɝɢɱɟɫɤɢɦ�ɩɨɤɚɡɚɬɟɥɹɦ ± 0,5%. 

ɉɨ�ɞɚɧɧɵɦ ɡɚ������ɝ� ɪɟɡɭɥɶɬɚɬɨɜ�ɤɨɧɬɪɨɥɹ�ɤɚɱɟɫɬɜɚ�ɩɢɬɶɟɜɨɣ�ɜɨɞɵ�
ɢɡ� ɜɨɞɨɩɪɨɜɨɞɨɜ� ɧɚ� ɬɟɪɪɢɬɨɪɢɢ� ɋɚɪɚɬɨɜɫɤɨɣ� ɨɛɥɚɫɬɢ� ɩɨ� ɫɚɧɢɬɚɪɧɨ-
ɯɢɦɢɱɟɫɤɢɦ�ɩɨɤɚɡɚɬɟɥɹɦ�ɩɪɨɰɟɧɬ�ɧɟɫɬɚɧɞɚɪɬɧɵɯ�ɩɪɨɛ�ɫɨɫɬɚɜɢɥ�������; ɩɨ�
ɦɢɤɪɨɛɢɨɥɨɝɢɱɟɫɤɢɦ� ɩɨɤɚɡɚɬɟɥɹɦ� ± 3,4%�� ȼ� ɪɟɡɭɥɶɬɚɬɟ� ɤɚɱɟɫɬɜɟɧɧɨɣ�
ɩɢɬɶɟɜɨɣ� ɜɨɞɨɣ�� ɨɬɜɟɱɚɸɳɟɣ� ɬɪɟɛɨɜɚɧɢɹɦ� ɛɟɡɨɩɚɫɧɨɫɬɢ�� ɜ� ����� ɝ�� ɛɵɥɨ�
ɨɛɟɫɩɟɱɟɧɨ�ɥɢɲɶ��������ɧɚɫɟɥɟɧɢɹ�ɋɚɪɚɬɨɜɫɤɨɣ�ɨɛɥɚɫɬɢ.  ȼ�ɬɨ�ɜɪɟɦɹ�ɤɚɤ�
ɧɟɤɚɱɟɫɬɜɟɧɧɨɣ� ɩɢɬɶɟɜɨɣ� ɜɨɞɨɣ�� ɛɨɥɟɟ� ��� ɧɚɫɟɥɟɧɢɹ� ɋɚɪɚɬɨɜɫɤɨɣ�
ɨɛɥɚɫɬɢ��ɱɬɨ�ɜ�ɫɨɜɪɟɦɟɧɧɵɯ�ɭɫɥɨɜɢɹɯ��ɛɟɡɭɫɥɨɜɧɨ�ɧɟɞɨɩɭɫɬɢɦɨ� 

Ɂɚɝɪɹɡɧɟɧɢɟ� ɨɤɪɭɠɚɸɳɟɣ� ɫɪɟɞɵ� ɜɵɡɵɜɚɟɬ� ɩɨɫɬɨɹɧɧɵɟ� ɭɫɢɥɢɹ�
ɨɪɝɚɧɢɡɦɚ�ɩɨ�ɟɝɨ�ɚɞɚɩɬɚɰɢɢ�ɤ�ɜɪɟɞɧɵɦ�ɜɨɡɞɟɣɫɬɜɢɹɦ��Ƚɥɭɛɨɤɨɟ�ɧɚɪɭɲɟɧɢɟ�
ɚɞɚɩɬɚɰɢɢ�ɦɨɠɟɬ�ɩɪɢɜɟɫɬɢ�ɤ�ɩɨɹɜɥɟɧɢɸ�ɡɚɛɨɥɟɜɚɧɢɣ�� ɫɛɨɹɦ�ɜ� ɝɨɦɟɨɫɬɚɡɟ�
ɨɪɝɚɧɢɡɦɚ�� ɨɬɫɭɬɫɬɜɢɢ� ɦɨɬɢɜɚɰɢɢ� ɤ� ɭɫɩɟɲɧɨɦɭ� ɨɫɜɨɟɧɢɸ� ɭɱɟɛɧɨɣ� ɢ�
ɩɪɨɮɟɫɫɢɨɧɚɥɶɧɨɣ�ɞɟɹɬɟɥɶɧɨɫɬɢ. 

ȼ� ɫɨɡɞɚɜɲɢɯɫɹ� ɭɫɥɨɜɢɹɯ� ɧɟɨɛɯɨɞɢɦɨ� ɪɟɤɨɦɟɧɞɨɜɚɬɶ� ɭɱɚɳɢɦɫɹ�
ɩɪɨɣɬɢ� ɩɨɥɧɨɟ� ɦɟɞɢɰɢɧɫɤɨɟ� ɨɛɫɥɟɞɨɜɚɧɢɟ� ɫ� ɪɚɧɧɟɣ� ɞɢɫɩɚɧɫɟɪɢɡɚɰɢɟɣ�
ɫɬɭɞɟɧɬɨɜ, ɧɚɯɨɞɹɳɢɯɫɹ� ɜ� ɡɨɧɟ� ɪɢɫɤɚ; ɨɪɝɚɧɢɡɨɜɚɬɶ� ɩɪɨɜɟɞɟɧɢɟ�
ɷɤɨɥɨɝɢɱɟɫɤɨɝɨ�ɨɛɪɚɡɨɜɚɧɢɹ�ɦɨɥɨɞɟɠɢ; ɩɪɨɩɚɝɚɧɞɭ�ɫɨɛɥɸɞɟɧɢɹ�ɡɞɨɪɨɜɨɝɨ�
ɨɛɪɚɡɚ� ɠɢɡɧɢ�� ɨɫɧɨɜɚɧɧɨɝɨ� ɧɚ� ɩɪɚɜɢɥɶɧɨɦ� ɩɢɬɚɧɢɢ�� ɮɢɡɢɱɟɫɤɨɦ�
ɜɨɫɩɢɬɚɧɢɢ�ɢ�ɨɬɫɭɬɫɬɜɢɢ�ɜɪɟɞɧɵɯ�ɩɪɢɜɵɱɟɤ [4-7]. 
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ɨɪɝɚɧɢɡɦɚ� ɭ� ɞɟɜɭɲɟɤ� ɫ� ɦɟɬɚɛɨɥɢɱɟɫɤɢɦ� ɫɢɧɞɪɨɦɨɦ��ɘ�ȼ�� Ʉɥɟɳɢɧɚ��ɘ�ɘ�� ȿɥɢɫɟɟɜ���
Ƚɢɝɢɟɧɚ�ɢ�ɫɚɧɢɬɚɪɢɹ��������ʋ����ɋ����-70. 
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ɉɨɥɢɰɢɤɥɢɱɟɫɤɢɟ� ɚɪɨɦɚɬɢɱɟɫɤɢɟ� ɭɝɥɟɜɨɞɨɪɨɞɵ� �ɉȺɍ�� ɹɜɥɹɸɬɫɹ� ɢɡɜɟɫɬɧɵɦɢ�
ɷɤɨɬɨɤɫɢɤɚɧɬɚɦɢ�� ɫɨɞɟɪɠɚɧɢɟ� ɤɨɬɨɪɵɯ� ɧɟɨɛɯɨɞɢɦɨ� ɨɛɹɡɚɬɟɥɶɧɨ� ɤɨɧɬɪɨɥɢɪɨɜɚɬɶ� ɜ�
ɨɛɴɟɤɬɚɯ� ɨɤɪɭɠɚɸɳɟɣ� ɫɪɟɞɵ�� Ɉɩɪɟɞɟɥɺɧɧɵɦɢ� ɩɪɟɢɦɭɳɟɫɬɜɚɦɢ� ɞɥɹ� ɚɧɚɥɢɡɚ� ɉȺɍ�
ɨɛɥɚɞɚɸɬ� ɥɸɦɢɧɟɫɰɟɧɬɧɵɟ� ɦɟɬɨɞɵ. ȼ� ɫɬɚɬɶɟ� ɩɪɟɞɫɬɚɜɥɟɧɵ� ɫɩɨɫɨɛɵ� ɩɨɜɵɲɟɧɢɹ�
ɫɟɥɟɤɬɢɜɧɨɫɬɢ�ɥɸɦɢɧɟɫɰɟɧɬɧɵɯ�ɦɟɬɨɞɨɜ� ɚɧɚɥɢɡɚ�ɉȺɍ�� ɤɨɬɨɪɵɟ�ɦɨɝɭɬ� ɭɫɩɟɲɧɨ�ɛɵɬɶ�
ɩɪɢɦɟɧɟɧɵ�ɞɥɹ�ɷɤɨɥɨɝɢɱɟɫɤɨɝɨ�ɦɨɧɢɬɨɪɢɧɝɚ�ɷɤɨɬɨɤɫɢɤɚɧɬɨɜ� 

Ʉɥɸɱɟɜɵɟ� ɫɥɨɜɚ�� ɥɸɦɢɧɟɫɰɟɧɬɧɵɟ� ɦɟɬɨɞɵ� ɚɧɚɥɢɡɚ� ɫɟɥɟɤɬɢɜɧɨɫɬɶ� ɦɟɬɨɞɚ��
ɫɢɧɯɪɨɧɧɚɹ�ɫɩɟɤɬɪɨɮɥɭɨɪɢɦɟɬɪɢɹ��ɩɨɥɢɰɢɤɥɢɱɟɫɤɢɟ�ɚɪɨɦɚɬɢɱɟɫɤɢɟ�ɭɝɥɟɜɨɞɨɪɨɞɵ 

 
ȼ� ɧɚɫɬɨɹɳɟɟ� ɜɪɟɦɹ� ɩɪɢɫɭɬɫɬɜɢɟ� ɪɚɡɧɨɨɛɪɚɡɧɵɯ� ɡɚɝɪɹɡɧɢɬɟɥɟɣ� ɜ�

ɪɚɡɥɢɱɧɵɯ�ɨɛɴɟɤɬɚɯ�ɨɤɪɭɠɚɸɳɟɣ�ɫɪɟɞɵ�ɩɪɟɞɫɬɚɜɥɹɟɬ�ɭɝɪɨɡɭ�ɷɤɨɥɨɝɢɱɟɫɤɨɣ�
ɛɟɡɨɩɚɫɧɨɫɬɢ�� ɉɨɬɟɧɰɢɚɥɶɧɭɸ ɨɩɚɫɧɨɫɬɶ� ɩɪɟɞɫɬɚɜɥɹɸɬ� ɲɢɪɨɤɨ�
ɪɚɫɩɪɨɫɬɪɚɧɟɧɧɵɟ� ɷɤɨɬɨɤɫɢɤɚɧɬɵ� ± ɩɨɥɢɰɢɤɥɢɱɟɫɤɢɟ� ɚɪɨɦɚɬɢɱɟɫɤɢɟ�
ɭɝɥɟɜɨɞɨɪɨɞɵ� �ɉȺɍ��� Ɇɧɨɝɢɟ� ɢɡ� ɩɪɟɞɫɬɚɜɢɬɟɥɢ� ɷɬɨɣ� ɝɪɭɩɩɵ� ɫɨɟɞɢɧɟɧɢɣ�
ɨɛɥɚɞɚɸɬ� ɤɚɧɰɟɪɨɝɟɧɧɵɦɢ� ɢ� ɦɭɬɚɝɟɧɧɵɦɢ� ɫɜɨɣɫɬɜɚɦɢ� [1-3]. ɂɫɬɨɱɧɢɤɢ�
ɉȺɍ� ɦɨɝɭɬ� ɛɵɬɶ� ɤɚɤ� ɩɪɢɪɨɞɧɨɝɨ�� ɬɚɤ� ɢ� ɬɟɯɧɨɝɟɧɧɨɝɨ�
ɩɪɨɢɫɯɨɠɞɟɧɢɹ�  ɋɪɟɞɢ� ɚɧɬɪɨɩɨɝɟɧɧɵɯ� ɢɫɬɨɱɧɢɤɨɜ�ɉȺɍ�ɦɨɠɧɨ� ɜɵɞɟɥɢɬɶ�
ɬɪɚɧɫɩɨɪɬ��ɦɭɫɨɪɨɫɠɢɝɚɬɟɥɶɧɵɟ�ɡɚɜɨɞɵ��ɩɪɨɢɡɜɨɞɫɬɜɨ�ɤɨɤɫɚ��ɚɫɮɚɥɶɬɚ�ɢ�ɞɪ�� 

Ⱦɥɹ� ɨɩɪɟɞɟɥɟɧɢɹ� ɉȺɍ� ɧɟɨɛɯɨɞɢɦɵ� ɜɵɫɨɤɨɷɮɮɟɤɬɢɜɧɵɟ�
ɚɧɚɥɢɬɢɱɟɫɤɢɟ� ɦɟɬɨɞɵ�� ɩɨɡɜɨɥɹɸɳɢɟ� ɩɪɨɜɨɞɢɬɶ� ɢɯ ɢɞɟɧɬɢɮɢɤɚɰɢɸ ɜ�
ɫɥɟɞɨɜɵɯ�ɤɨɧɰɟɧɬɪɚɰɢɹɯ. ɑɚɫɬɨ�ɩɪɢɦɟɧɹɸɬɫɹ ɯɪɨɦɚɬɨɝɪɚɮɢɱɟɫɤɢɟ�ɦɟɬɨɞɵ�
[4@�� Ɉɞɧɚɤɨ� ɜ� ɩɨɫɥɟɞɧɢɟ� ɝɨɞɵ� ɜɫɟ� ɛɨɥɶɲɟɟ� ɪɚɫɩɪɨɫɬɪɚɧɟɧɢɟ ɩɨɥɭɱɢɥɢ�
ɜɵɫɨɤɨɱɭɜɫɬɜɢɬɟɥɶɧɵɟ� ɦɟɬɨɞɵ� ɥɸɦɢɧɟɫɰɟɧɬɧɨɣ ɫɩɟɤɬɪɨɦɟɬɪɢɢ� [5]. 
Ɉɫɨɛɟɧɧɨ�ɩɟɪɫɩɟɤɬɢɜɧɵ�ɥɸɦɢɧɟɫɰɟɧɬɧɵɟ�ɦɟɬɨɞɵ�ɞɥɹ�ɨɩɪɟɞɟɥɟɧɢɹ�ɉȺɍ��
ɩɨɫɤɨɥɶɤɭ�ɞɚɧɧɵɟ�ɜɟɳɟɫɬɜɚ�ɨɛɥɚɞɚɸɬ�ɫɨɛɫɬɜɟɧɧɨɣ�ɮɥɭɨɪɟɫɰɟɧɰɢɟɣ� 

ɍɫɬɚɧɨɜɥɟɧɨ�� ɱɬɨ� ɜ� ɪɹɞɟ� ɫɥɭɱɚɟɜ�� ɤɨɝɞɚ� ɧɟɨɛɯɨɞɢɦɨ� ɨɩɪɟɞɟɥɟɧɢɟ�
ɫɥɟɞɨɜɵɯ� ɤɨɥɢɱɟɫɬɜ� ɢɧɞɢɜɢɞɭɚɥɶɧɵɯ� ɉȺɍ� ɫ� ɛɥɢɡɤɢɦɢ� ɫɩɟɤɬɪɚɦɢ�
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ɥɸɦɢɧɟɫɰɟɧɰɢɢ� ɜ� ɫɥɨɠɧɵɯ� ɫɦɟɫɹɯ�� ɦɟɬɨɞɵ� ɨɛɵɱɧɨɣ�
ɫɩɟɤɬɪɨɮɥɭɨɪɢɦɟɬɪɢɢ�ɦɨɝɭɬ�ɛɵɬɶ�ɧɟɞɨɫɬɚɬɨɱɧɨ�ɷɮɮɟɤɬɢɜɧɵ��ɗɬɨ�ɜɵɡɜɚɧɨ�
ɪɚɡɦɵɬɨɫɬɶɸ� ɫɭɦɦɚɪɧɨɝɨ� ɫɩɟɤɬɪɚ� ɥɸɦɢɧɟɫɰɟɧɰɢɢ� ɢ� ɨɬɫɭɬɫɬɜɢɟɦ�
ɯɚɪɚɤɬɟɪɧɵɯ� ɩɨɥɨɫ�� ɧɟɨɛɯɨɞɢɦɵɯ� ɞɥɹ� ɢɞɟɧɬɢɮɢɤɚɰɢɢ� ɉɨɫɤɨɥɶɤɭ� ɞɥɹ�
ɪɟɲɟɧɢɹ�ɪɹɞɚ�ɷɤɨɥɨɝɢɱɟɫɤɢɯ�ɡɚɞɚɱ�ɡɧɚɧɢɟ�ɬɨɥɶɤɨ�ɫɭɦɦɚɪɧɨɝɨ ɫɨɞɟɪɠɚɧɢɹ�
ɉȺɍ� ɜ� ɨɛɴɟɤɬɚɯ� ɨɤɪɭɠɚɸɳɟɣ� ɫɪɟɞɵ ɧɟ� ɜɫɟɝɞɚ� ɛɵɜɚɟɬ� ɞɨɫɬɚɬɨɱɧɨ�� ɬɨ�
ɧɟɨɛɯɨɞɢɦɨ� ɩɪɢɦɟɧɹɬɶ ɦɟɬɨɞɵ� ɨɩɪɟɞɟɥɟɧɢɹ� ɉȺɍ�� ɯɚɪɚɤɬɟɪɢɡɭɸɳɢɟɫɹ�
ɛɨɥɟɟ�ɜɵɫɨɤɨɣ�ɫɟɥɟɤɬɢɜɧɨɫɬɶɸ�[6].  

Ɋɚɫɫɦɨɬɪɢɦ� ɧɟɤɨɬɨɪɵɟ� ɢɡ� ɦɟɬɨɞɨɜ� ɩɨɜɵɲɟɧɢɹ� ɫɟɥɟɤɬɢɜɧɨɫɬɢ�
ɥɸɦɢɧɟɫɰɟɧɬɧɵɯ� ɦɟɬɨɞɨɜ�� Ɍɚɤ�� ɢɡɜɟɫɬɧɨ�� ɱɬɨ� ɩɪɢ� ɫɢɥɶɧɨɦ� ɨɯɥɚɠɞɟɧɢɢ�
ɪɚɫɬɜɨɪɨɜ�ɭɦɟɧɶɲɚɟɬɫɹ� ɜɧɭɬɪɟɧɧɟɟ�ɢ� ɜɧɟɲɧɟɟ� ɬɭɲɟɧɢɟ�ɢ�� ɫɥɟɞɨɜɚɬɟɥɶɧɨ��
ɜɨɡɪɚɫɬɚɟɬ ɢɧɬɟɧɫɢɜɧɨɫɬɶ� ɥɸɦɢɧɟɫɰɟɧɰɢɢ�� ɫɩɟɤɬɪɵ� ɫɬɚɧɨɜɹɬɫɹ� ɛɨɥɟɟ�
ɯɚɪɚɤɬɟɪɢɫɬɢɱɧɵɦɢ�� ɇɚ� ɷɬɨɦ� ɷɮɮɟɤɬɟ� ɨɫɧɨɜɚɧɚ� ɧɢɡɤɨɬɟɦɩɟɪɚɬɭɪɧɚɹ 
ɥɸɦɢɧɟɫɰɟɧɰɢɹ� ɒɩɨɥɶɫɤɨɝɨ�� ɹɜɥɹɸɳɚɹɫɹ� ɜɚɠɧɵɦ ɦɟɬɨɞɨɦ�
ɤɨɥɢɱɟɫɬɜɟɧɧɨɝɨ� ɨɩɪɟɞɟɥɟɧɢɹ� ɫɥɟɞɨɜɵɯ� ɤɨɧɰɟɧɬɪɚɰɢɣ ɉȺɍ� ɜ� ɫɥɨɠɧɵɯ�
ɨɛɪɚɡɰɚɯ�ɨɤɪɭɠɚɸɳɟɣ�ɫɪɟɞɵ��ɜɤɥɸɱɚɹ�ɩɨɱɜɵ��ɞɨɧɧɵɟ�ɨɬɥɨɠɟɧɢɹ��ɧɟɮɬɶ�ɢ�
ɛɢɨɬɭ [�@�� ɋɭɳɟɫɬɜɭɸɬ� ɪɚɡɪɚɛɨɬɤɢ�� ɫɜɹɡɚɧɧɵɟ� ɫ� ɩɪɢɦɟɧɟɧɢɟɦ�
ɨɪɝɚɧɢɡɨɜɚɧɧɵɯ ɦɢɰɟɥɥɹɪɧɵɯ� ɫɪɟɞ�� ɩɨɡɜɨɥɹɸɳɢɯ� ɩɨɜɵɫɢɬɶ�
ɱɭɜɫɬɜɢɬɟɥɶɧɨɫɬɶ� ɢ� ɫɟɥɟɤɬɢɜɧɨɫɬɶ� ɥɸɦɢɧɟɫɰɟɧɬɧɵɯ�ɦɟɬɨɞɨɜ [8]. Ⱥɜɬɨɪɵ�
ɪɚɛɨɬɵ� >9@� ɩɪɟɞɥɨɠɢɥɢ� ɢɫɩɨɥɶɡɨɜɚɬɶ ɬɜɟɪɞɵɟ� ɦɚɬɪɢɰɵ� ± ɧɟɣɥɨɧɨɜɵɟ�
ɦɟɦɛɪɚɧɵ� ɞɥɹ� ɮɥɭɨɪɟɫɰɟɧɬɧɨɝɨ� ɨɩɪɟɞɟɥɟɧɢɹ� ɛɟɧɡ>D@ɩɢɪɟɧɚ�� Ⱥɞɫɨɪɛɰɢɹ�
ɢɫɫɥɟɞɭɟɦɵɯ� ɜɟɳɟɫɬɜ� ɧɚ� ɩɨɜɟɪɯɧɨɫɬɢ� ɫɨɪɛɟɧɬɨɜ� ɜɵɡɵɜɚɟɬ ɷɮɮɟɤɬɵ��
ɫɯɨɞɧɵɟ�ɫ�ɷɮɮɟɤɬɚɦɢ��ɧɚɛɥɸɞɚɟɦɵɦ�ɩɪɢ�ɫɢɥɶɧɨɦ�ɨɯɥɚɠɞɟɧɢɢ�ɪɚɫɬɜɨɪɨɜ� 

ȼ ɥɚɛɨɪɚɬɨɪɧɨɣ� ɩɪɚɤɬɢɤɟ� ɞɚɜɧɨ� ɩɪɢɦɟɧɹɟɬɫɹ� ɦɟɬɨɞ� ɩɨɜɵɲɟɧɢɹ 
ɢɡɛɢɪɚɬɟɥɶɧɨɫɬɢ�ɨɩɪɟɞɟɥɟɧɢɹ��ɨɫɧɨɜɚɧɧɵɣ�ɧɚ ɫɩɟɤɬɪɚɥɶɧɨɣ ɫɟɥɟɤɰɢɢ� [6].  
Ⱦɥɹ� ɜɨɡɛɭɠɞɟɧɢɹ� ɥɸɦɢɧɟɫɰɟɧɰɢɢ� ɢɫɩɨɥɶɡɭɸɬ� ɫɜɟɬ ɬɚɤɨɣ� ɞɥɢɧɵ� ɜɨɥɧɵ��
ɤɨɬɨɪɵɣ ɫɢɥɶɧɨ� ɩɨɝɥɨɳɚɟɬɫɹ� ɨɩɪɟɞɟɥɹɟɦɵɦ� ɜɟɳɟɫɬɜɨɦ� ɢ� ɫɥɚɛɨ�
ɩɨɝɥɨɳɚɟɬɫɹ� ɩɪɨɱɢɦɢ� ɤɨɦɩɨɧɟɧɬɚɦɢ� ɪɚɫɬɜɨɪɚ ɩɪɢ� ɷɬɨɦ ɢɡɥɭɱɟɧɢɟ�
ɪɟɝɢɫɬɪɢɪɭɟɬɫɹ�ɜ�ɬɨɣ�ɨɛɥɚɫɬɢ�ɞɥɢɧ�ɜɨɥɧ��ɜ�ɤɨɬɨɪɨɣ�ɨɩɪɟɞɟɥɹɟɦɨɟ�ɜɟɳɟɫɬɜɨ�
ɫɢɥɶɧɨ�ɥɸɦɢɧɟɫɰɢɪɭɟɬ��ɚ�ɞɪɭɝɢɟ ɤɨɦɩɨɧɟɧɬɵ�ɧɟɬ. Ɉɞɧɚɤɨ�ɩɨɞɨɛɧɵɣ�ɦɟɬɨɞ�
ɷɮɮɟɤɬɢɜɟɧ�� ɟɫɥɢ� ɫɩɟɤɬɪɵ� ɪɚɡɥɢɱɧɵɯ� ɤɨɦɩɨɧɟɧɬɨɜ� ɧɟ� ɩɟɪɟɤɪɵɜɚɸɬɫɹ��
Ɇɟɧɶɲɢɦ�ɩɟɪɟɤɪɵɜɚɧɢɟɦ�ɫɩɟɤɬɪɨɜ�ɜ�ɨɬɥɢɱɢɢ�ɨɬ�ɫɩɟɤɬɪɨɜ�ɮɥɭɨɪɟɫɰɟɧɰɢɢ�
ɯɚɪɚɤɬɟɪɢɡɭɸɬɫɹ�ɫɩɟɤɬɪɵ�ɮɨɫɮɨɪɟɫɰɟɧɰɢɢ��ɤɨɬɨɪɵɟ�ɦɨɠɧɨ�ɧɚɛɥɸɞɚɬɶ�ɩɪɢ�
ɞɨɛɚɜɥɟɧɢɢ�ɜ�ɪɚɫɬɜɨɪɵ�ɫɨɥɟɣ�ɦɟɬɚɥɥɨɜ�± ɬɹɠɟɥɵɯ�ɚɬɨɦɨɜ��ɫɜɢɧɟɰ��ɬɚɥɥɢɣ��
ɫɟɪɟɛɪɨ� ɢ� ɞɪ��� �ɪɢɫɭɧɨɤ� ���� ȿɳɟ� ɨɞɧɢɦ� ɷɮɮɟɤɬɢɜɧɵɦ� ɦɟɬɨɞɨɦ�
ɫɟɥɟɤɬɢɜɧɨɝɨ� ɨɩɪɟɞɟɥɟɧɢɹ� ɉȺɍ� ɫɥɭɠɢɬ� ɦɟɬɨɞ� ɬɪɢɩɥɟɬ-ɬɪɢɩɥɟɬɧɨɝɨ�
ɩɟɪɟɧɨɫɚ�ɷɧɟɪɝɢɢ�ɷɥɟɤɬɪɨɧɧɨɝɨ�ɜɨɡɛɭɠɞɟɧɢɹ ɦɨɥɟɤɭɥ� 

Ⱦɥɹ�ɩɨɜɵɲɟɧɢɹ�ɫɟɥɟɤɬɢɜɧɨɫɬɢ�ɤɨɥɢɱɟɫɬɜɟɧɧɨɝɨ�ɨɩɪɟɞɟɥɟɧɢɹ�ɉȺɍ�ɜ 
ɫɥɭɱɚɟ� ɫɥɨɠɧɵɯ� ɩɪɨɛ� ɨɤɪɭɠɚɸɳɟɣ� ɫɪɟɞɵ ɬɚɤɠɟ� ɩɪɢɦɟɧɹɸɬ� ɬɪɟɯɦɟɪɧɵɟ�
ɫɩɟɤɬɪɵ� ɥɸɦɢɧɟɫɰɟɧɰɢɢ� ɩɪɟɞɫɬɚɜɥɹɸɳɢɟ ɡɚɜɢɫɢɦɨɫɬɶ� ɢɧɬɟɧɫɢɜɧɨɫɬɢ�
ɥɸɦɢɧɟɫɰɟɧɰɢɢ�ɤɚɤ�ɨɬ�ɞɥɢɧɵ�ɜɨɥɧɵ�ɜɨɡɛɭɠɞɟɧɢɹ��ɬɚɤ�ɢ�ɨɬ�ɞɥɢɧɵ�ɜɨɥɧɵ�
ɢɫɩɭɫɤɚɧɢɹ�� ɚ� ɬɚɤɠɟ�ɞɜɭɦɟɪɧɵɟ�ɫɩɟɤɬɪɵ�ɜ�ɜɢɞɟ�ɤɨɧɬɭɪɧɵɯ ɥɢɧɢɣ ɪɚɜɧɨɣ�
ɢɧɬɟɧɫɢɜɧɨɫɬɢ�ɥɸɦɢɧɟɫɰɟɧɰɢɢ�ɧɚ�ɨɫɢ�ɡɚɜɢɫɢɦɨɫɬɢ ɞɥɢɧ�ɜɨɥɧ�ɢɫɩɭɫɤɚɧɢɹ�
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ɢ� ɜɨɡɛɭɠɞɟɧɢɹ�� Ⱦɥɹ� ɞɢɮɮɟɪɟɧɰɢɪɨɜɚɧɢɹ� ɫɩɟɤɬɪɨɜ� ɩɪɢɦɟɧɹɸɬ�
ɩɪɨɢɡɜɨɞɧɵɟ�ɫɩɟɤɬɪɵ [6]. 

ɋɭɳɟɫɬɜɟɧɧɨ� ɭɩɪɨɫɬɢɬɶ� ɫɩɟɤɬɪɵ� ɫɥɨɠɧɵɯ� ɦɨɥɟɤɭɥ ɦɨɠɟɬ�
ɫɢɧɯɪɨɧɧɚɹ� ɮɥɭɨɪɟɫɰɟɧɬɧɚɹ ɫɩɟɤɬɪɨɦɟɬɪɢɹ [10]. Ɍɟɯɧɢɤɚ� ɫɢɧɯɪɨɧɧɨɝɨ�
ɫɤɚɧɢɪɨɜɚɧɢɹ� ɡɚɤɥɸɱɚɟɬɫɹ� ɜ� ɩɨɥɭɱɟɧɢɢ� ɫɢɧɯɪɨɧɧɵɯ� ɫɩɟɤɬɪɨɜ�� ɤɨɬɨɪɵɟ� ɜ�
ɨɬɥɢɱɢɢ�ɨɬ�ɨɛɵɱɧɵɯ�ɫɩɟɤɬɪɨɜ�ɩɨɥɭɱɚɸɬ�ɩɪɢ�ɨɞɧɨɜɪɟɦɟɧɧɨɦ�ɫɤɚɧɢɪɨɜɚɧɢɢ�
ɞɥɢɧ� ɜɨɥɧ� ɜɨɡɛɭɠɞɟɧɢɹ� ɢ� ɢɫɩɭɫɤɚɧɢɹ� ɫ� ɩɨɫɬɨɹɧɧɵɦ� ɫɞɜɢɝɨɦ� ǻȜ� ɦɟɠɞɭ�
ɧɢɦɢ� 

 
Ɋɢɫ�����ɋɩɟɤɬɪɵ�ɮɥɭɨɪɟɫɰɟɧɰɢɢ�ɢ�ɮɨɫɮɨɪɟɫɰɟɧɰɢɢ� 

ɧɟɤɨɬɨɪɵɯ�ɩɪɟɞɫɬɚɜɢɬɟɥɟɣ�ɉȺɍ 
 
ɇɚ� ɪɢɫɭɧɤɟ� 2 ɩɪɢɜɟɞɟɧɵ� ɷɤɫɩɟɪɢɦɟɧɬɚɥɶɧɨ� ɩɨɥɭɱɟɧɧɵɟ� ɫɩɟɤɬɪɵ�

ɜɨɡɛɭɠɞɟɧɢɹ� ɮɥɭɨɪɟɫɰɟɧɰɢɢ�� ɮɥɭɨɪɟɫɰɟɧɰɢɢ� ɢ� ɫɢɧɯɪɨɧɧɵɣ� ɫɩɟɤɬɪ 
ɮɥɭɨɪɟɫɰɟɧɰɢɢ� ɜɨɞɧɨ-ɦɢɰɟɥɥɟɪɧɨɝɨ� ɪɚɫɬɜɨɪɚ� ɩɟɪɢɥɟɧɚ� ɜ�
ɰɟɬɢɥɬɪɢɦɟɬɢɥɚɦɦɨɧɢɹ�ɛɪɨɦɢɞɟ. ɉɪɢ�ɨɩɪɟɞɟɥɟɧɧɵɯ�ǻȜ ɭɞɚɟɬɫɹ�ɩɨɥɭɱɢɬɶ�
ɫɢɧɯɪɨɧɧɵɟ� ɫɩɟɤɬɪɵ� ɮɥɭɨɪɟɫɰɟɧɰɢɢ� ɜ� ɜɢɞɟ� ɨɬɞɟɥɶɧɵɯ� ɩɨɥɨɫ� ɫɨ�
ɡɧɚɱɢɬɟɥɶɧɨ� ɦɟɧɶɲɢɦ� ɫɩɟɤɬɪɚɥɶɧɵɦ� ɢɧɬɟɪɜɚɥɨɦ� ɩɨ� ɫɪɚɜɧɟɧɢɸ� ɫ�
ɨɛɵɱɧɵɦɢ�ɫɩɟɤɬɪɚɦɢ�ɜɨɡɛɭɠɞɟɧɢɹ�ɢ�ɢɫɩɭɫɤɚɧɢɹ� 

  
Ɋɢɫ�����ɋɩɟɤɬɪɵ�ɜɨɡɛɭɠɞɟɧɢɹ��ɮɥɭɨɪɟɫɰɟɧɰɢɢ�ɢ�ɫɢɧɯɪɨɧɧɵɟ�ɫɩɟɤɬɪɵ� 

ɮɥɭɨɪɟɫɰɟɧɰɢɢ�ɩɟɪɢɥɟɧɚ� 
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Ʉɚɤ�ɜɢɞɧɨ�ɢɡ�ɪɢɫɭɧɤɚ����ɢɫɩɨɥɶɡɭɹ�ɫɢɧɯɪɨɧɧɨɟ�ɫɤɚɧɢɪɨɜɚɧɢɟ�ɦɨɠɧɨ�
ɩɨɥɭɱɢɬɶ�ɞɨɫɬɚɬɨɱɧɨ�ɢɧɬɟɧɫɢɜɧɵɣ�ɨɞɢɧɨɱɧɵɣ�ɭɡɤɢɣ�ɩɢɤ��ɯɚɪɚɤɬɟɪɧɵɣ�ɞɥɹ�
ɞɚɧɧɨɝɨ� ɉȺɍ�� ȼ ɫɥɨɠɧɵɯ� ɫɦɟɫɹɯ� ɩɨ� ɫɢɧɯɪɨɧɧɵɦ� ɫɩɟɤɬɪɚɦ�
ɥɸɦɢɧɟɫɰɟɧɰɢɢ�� ɩɨɥɭɱɟɧɧɵɦ� ɩɪɢ� ɨɞɧɨɦ� ɢɥɢ� ɧɟɫɤɨɥɶɤɢɯ� ɡɧɚɱɟɧɢɹɯ� ǻȜ, 
ɜɨɡɦɨɠɧɚ ɢɞɟɧɬɢɮɢɤɚɰɢɹ ɢɧɞɢɜɢɞɭɚɥɶɧɵɯ� ɉȺɍ� ɢ� ɢɯ� ɤɨɥɢɱɟɫɬɜɟɧɧɨɟ 
ɨɩɪɟɞɟɥɟɧɢɟ. ɋɢɧɯɪɨɧɧɨɟ� ɫɤɚɧɢɪɨɜɚɧɢɟ� ɡɧɚɱɢɬɟɥɶɧɨ� ɭɩɪɨɳɚɟɬ� ɫɩɟɤɬɪɵ 
ɥɸɦɢɧɟɫɰɟɧɰɢɢ� ɢɫɫɥɟɞɭɟɦɵɯ� ɨɪɝɚɧɢɱɟɫɤɢɯ� ɫɨɟɞɢɧɟɧɢɣ�� ɭɦɟɧɶɲɚɟɬ� ɢɯ 
ɩɟɪɟɤɪɵɜɚɧɢɟ��ɞɟɥɚɹ�ɜɨɡɦɨɠɧɵɦ�ɨɞɧɨɜɪɟɦɟɧɧɨɟ�ɨɛɧɚɪɭɠɟɧɢɟ�ɧɟɫɤɨɥɶɤɢɯ 
ɤɨɦɩɨɧɟɧɬɨɜ� ɫɦɟɫɢ� ɋɢɧɯɪɨɧɧɚɹ� ɫɩɟɤɬɪɨɮɥɭɨɪɢɦɟɬɪɢɹ� ɩɪɨɳɟ� ɜ�
ɢɧɫɬɪɭɦɟɧɬɚɥɶɧɨɦ� ɢɫɩɨɥɧɟɧɢɢ�� ɱɟɦ� ɦɟɬɨɞɵ� ɫɩɟɤɬɪɨɫɤɨɩɢɢ� ɜɵɫɨɤɨɝɨ�
ɪɚɡɪɟɲɟɧɢɹ� ɫ� ɢɫɩɨɥɶɡɨɜɚɧɢɟɦ� ɷɮɮɟɤɬɚ� ɒɩɨɥɶɫɤɨɝɨ�� Ⱦɥɹ� ɩɨɥɭɱɟɧɢɹ�
ɫɢɧɯɪɨɧɧɵɯ�ɫɩɟɤɬɪɨɜ�ɧɟ�ɬɪɟɛɭɟɬɫɹ�ɨɫɨɛɨɝɨ�ɨɛɨɪɭɞɨɜɚɧɢɹ��ɨɧɢ�ɦɨɝɭɬ�ɛɵɬɶ�
ɩɨɥɭɱɟɧɵ� ɧɚ� ɨɛɵɱɧɵɯ ɫɩɟɤɬɪɨɮɥɭɨɪɢɦɟɬɪɚɯ�� ɜ� ɤɨɬɨɪɵɯ� ɩɪɟɞɭɫɦɨɬɪɟɧɨ�
ɨɞɧɨɜɪɟɦɟɧɧɨɟ�ɞɜɢɠɟɧɢɟ�ɦɨɧɨɯɪɨɦɚɬɨɪɨɜ�ɜɨɡɛɭɠɞɟɧɢɹ�ɢ�ɢɫɩɭɫɤɚɧɢɹ�  

ȼ�ɡɚɤɥɸɱɟɧɢɢ�ɧɭɠɧɨ�ɨɬɦɟɬɢɬɶ�� ɱɬɨ�ɥɸɦɢɧɟɫɰɟɧɬɧɵɟ�ɦɟɬɨɞɵ�ɦɨɝɭɬ�
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ɜɟɳɟɫɬɜ��ɫɩɨɫɨɛɧɵɯ�ɤ�ɦɢɝɪɚɰɢɢ�ɜ�ɫɨɩɪɟɞɟɥɶɧɵɟ�ɫɪɟɞɵ�ɢɡ�ɦɚɬɟɪɢɚɥɨɜ�ɞɥɹ�
ɞɨɪɨɠɧɵɯ� ɨɞɟɠɞ� ɜ� ɩɨɱɜɨɝɪɭɧɬ�� ɋɥɟɞɭɟɬ� ɭɱɢɬɵɜɚɬɶ� ɢɯ� ɚɝɪɟɫɫɢɜɧɨɫɬɶ� ɢ�
ɬɨɤɫɢɱɧɨɫɬɶ�ɩɨ�ɨɬɧɨɲɟɧɢɸ�ɤ�ɨɤɪɭɠɚɸɳɟɣ�ɩɪɢɪɨɞɧɨɣ�ɫɪɟɞɟ�ɩɨ�ɤɚɬɟɝɨɪɢɹɦ�
ɬɨɤɫɢɱɧɨɫɬɢ� 

ȼ� ɤɚɱɟɫɬɜɟ� ɛɢɨɢɧɞɢɤɚɬɨɪɨɜ� ɩɪɢ� ɨɩɪɟɞɟɥɟɧɢɢ� ɬɨɤɫɢɱɧɨɫɬɢ�
ɩɨɱɜɨɝɪɭɧɬɚ� ɢ� ɬɟɯɧɨɝɟɧɧɵɯ� ɦɚɬɟɪɢɚɥɨɜ�� ɩɪɢɦɟɧɹɟɦɵɯ� ɜ� ɞɨɪɨɠɧɨɦ�
ɫɬɪɨɢɬɟɥɶɫɬɜɟ��ɛɵɥɢ�ɜɡɹɬɵ ɢɧɮɭɡɨɪɢɢ�Colpoda steinii. ɂɧɮɭɡɨɪɢɢ��ɹɜɥɹɹɫɶ�
ɨɞɧɨɤɥɟɬɨɱɧɵɦɢ�ɦɢɤɪɨɫɤɨɩɢɱɟɫɤɢɦɢ�ɨɪɝɚɧɢɡɦɚɦɢ��ɜ�ɫɢɥɭ�ɫɜɨɢɯ�ɪɚɡɦɟɪɨɜ��
ɩɨɝɥɨɳɚɸɬ� ɜ� ɨɫɧɨɜɧɨɦ� ɪɚɫɬɜɨɪɟɧɧɵɟ� ɜɟɳɟɫɬɜɚ�� ɗɬɨ� ɞɟɥɚɟɬ� ɢɯ� ɰɟɧɧɵɦɢ�
ɬɟɫɬ-ɨɛɴɟɤɬɚɦɢ�ɞɥɹ�ɩɟɪɜɢɱɧɨɝɨ�ɷɤɫɩɪɟɫɫ�ɨɩɪɟɞɟɥɟɧɢɹ�ɨɫɬɪɨɣ�ɬɨɤɫɢɱɧɨɫɬɢ�
ɬɟɯɧɨɝɟɧɧɵɯ�ɦɚɬɟɪɢɚɥɨɜ�ɢ�ɝɪɭɧɬɨɜ�ɧɚ�ɢɯ�ɨɫɧɨɜɟ�>�@�� 

Ɍɨɤɫɢɱɧɨɫɬɶ�ɩɨɱɜɨɝɪɭɧɬɚ�ɨɩɪɟɞɟɥɹɥɢ�ɧɚ�ɩɪɢɦɟɪɟ�ɩɨɱɜɵ��ɨɬɨɛɪɚɧɧɨɣ�
ɧɚ� ɭɞɚɥɟɧɢɢ� ɨɬ� ɨɛɴɟɤɬɚ� ɬɟɯɧɨɝɟɧɧɨɝɨ� ɡɚɝɪɹɡɧɟɧɢɹ� ɩɨɱɜɵ�� ȼ� ɤɚɱɟɫɬɜɟ�
ɨɛɴɟɤɬɚ� ɬɟɯɧɨɝɟɧɧɨɝɨ� ɡɚɝɪɹɡɧɟɧɢɹ ɩɨɱɜɵ� ɛɵɥɚ� ɜɡɹɬɚ� ɚɜɬɨɞɨɪɨɝɚ�
Ʉɪɚɫɧɨɹɪɫɤ-ɋɨɫɧɨɜɨɛɨɪɫɤ�� ɩɨɫɬɪɨɟɧɧɚɹ� ɫ� ɩɪɢɦɟɧɟɧɢɟɦ� ɧɟɮɟɥɢɧɨɜɨɝɨ�
ɲɥɚɦɚ�� ɨɛɥɚɞɚɸɳɟɝɨ� ɹɪɤɨ� ɜɵɪɚɠɟɧɧɵɦɢ� ɜɹɠɭɳɢɦɢ� ɫɜɨɣɫɬɜɚɦɢ� ɢ�
ɢɫɩɨɥɶɡɭɟɦɨɝɨ�ɞɥɹ�ɭɤɪɟɩɥɟɧɢɹ�ɧɢɠɧɟɝɨ�ɫɥɨɹ�ɨɫɧɨɜɚɧɢɹ�ɞɨɪɨɠɧɵɯ�ɨɞɟɠɞ�
>�@�� ɉɨɱɜɟɧɧɵɟ� ɨɛɪɚɡɰɵ� ɞɥɹ� ɨɩɪɟɞɟɥɟɧɢɹ ɬɨɤɫɢɱɧɨɫɬɢ� ɨɬɛɢɪɚɥɢ� ɧɚ�
ɪɚɡɥɢɱɧɨɦ�ɭɞɚɥɟɧɢɢ�ɨɬ�ɞɨɪɨɠɧɨɝɨ�ɩɨɥɨɬɧɚ�± �����������������ɦ��Ɋɟɡɭɥɶɬɚɬɵ�
ɷɤɨɬɨɤɫɢɤɨɥɨɝɢɱɟɫɤɢɯ� ɢɫɫɥɟɞɨɜɚɧɢɣ� ɫ� ɩɪɢɦɟɧɟɧɢɟɦ� ɢɧɮɭɡɨɪɢɢ� Colpoda 
steinii ɩɨɤɚɡɚɥɢ��ɱɬɨ�ɧɚ�ɭɞɚɥɟɧɢɢ�ɨɬ�ɚɜɬɨɞɨɪɨɠɧɨɝɨ�ɩɨɥɨɬɧɚ�ɧɚ����ɦ��ɩɪɨɛɚ�
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ɩɨɱɜɵ� ɫɱɢɬɚɟɬɫɹ� ɭɦɟɪɟɧɧɨ� ɬɨɤɫɢɱɧɨɣ�� ɧɚ� �� ɦ� ɫɨɨɬɜɟɬɫɬɜɟɧɧɨ�
ɦɚɥɨɬɨɤɫɢɱɧɨɣ�� ɚ� ɧɚ� ɭɞɚɥɟɧɢɢ� ��� ɢ� ��� ɦ� ± ɧɟ� ɬɨɤɫɢɱɧɨɣ�� ȼ� ɯɨɞɟ�
ɩɪɨɜɟɞɟɧɢɹ�ɷɤɫɩɟɪɢɦɟɧɬɚ�ɛɵɥɨ�ɭɫɬɚɧɨɜɥɟɧɨ��ɱɬɨ�ɧɢ�ɨɞɢɧ�ɢɡ�ɢɫɩɵɬɭɟɦɵɯ�
ɩɨɱɜɟɧɧɵɯ� ɨɛɪɚɡɰɨɜ�� ɨɬɨɛɪɚɧɧɵɯ� ɧɚ� ɭɞɚɥɟɧɢɢ� ��� ɢ� ��� ɦ� ɧɟ� ɹɜɥɹɥɫɹ�
ɬɨɤɫɢɱɧɵɦ� ɞɥɹ� ɩɨɱɜɟɧɧɵɯ� ɢɧɮɭɡɨɪɢɣ� ɢ� ɞɚɠɟ� ɱɟɪɟɡ� ɬɪɢ� ɱɚɫɚ� ɜɨɞɧɨɣ�
ɜɵɬɹɠɤɢ� ɜɨ� ɜɫɟɯ� ɨɩɵɬɧɵɯ� ɨɛɪɚɡɰɚɯ� ɬɟɫɬ-ɨɛɴɟɤɬɵ� ɜɵɠɢɥɢ�� Ɍɨɱɧɨɫɬɶ�
ɨɩɪɟɞɟɥɟɧɢɹ� ɬɨɤɫɢɱɧɨɫɬɢ� ɩɨɱɜɨɝɪɭɧɬɚ� ɩɨɞɬɜɟɪɠɞɚɸɬ� ɞɨɩɨɥɧɢɬɟɥɶɧɨ�
ɩɪɨɜɟɞɟɧɧɵɟ�ɨɩɵɬɵ�ɞɪɭɝɢɦ�ɫɩɨɫɨɛɨɦ�ɛɢɨɬɟɫɬɢɪɨɜɚɧɢɹ�ɩɨ�ɬɟɫɬ-ɤɭɥɶɬɭɪɚɦ�
ɜ� ɫɨɨɬɜɟɬɫɬɜɢɢ� ɫ� ©Ɇɟɬɨɞɢɤɨɣ� ɜɵɩɨɥɧɟɧɢɹ� ɢɡɦɟɪɟɧɢɣ� ɜɫɯɨɠɟɫɬɢ� ɫɟɦɹɧ� ɢ�
ɞɥɢɧɵ�ɤɨɪɧɟɣ�ɩɪɨɪɨɫɬɤɨɜ�ɜɵɫɲɢɯ�ɪɚɫɬɟɧɢɣ�ɞɥɹ�ɨɩɪɟɞɟɥɟɧɢɹ�ɬɨɤɫɢɱɧɨɫɬɢ�
ɬɟɯɧɨɝɟɧɧɨ� ɡɚɝɪɹɡɧɟɧɧɵɯ� ɩɨɱɜª�� ȼ� ɤɚɱɟɫɬɜɟ� ɬɟɫɬ-ɤɭɥɶɬɭɪ� ɜ� ɷɬɨɦ� ɫɥɭɱɚɟ�
ɢɫɩɨɥɶɡɨɜɚɥɢɫɶ� ɩɲɟɧɢɰɚ� ɦɹɝɤɚɹ� ɹɪɨɜɚɹ� �Triticum vulgare L.) ɫɨɪɬ�
ɇɨɜɨɫɢɛɢɪɫɤɚɹ� ��� ɢ� ɤɪɟɫɫ-ɫɚɥɚɬ� �Lepidium sativum�� ɫɨɪɬ� Ⱦɨɧɫɤɨɣ��
ɉɪɨɜɟɞɟɧɧɵɟ� ɨɩɵɬɵ� ɫ� ɞɚɧɧɵɦɢ� ɬɟɫɬ-ɤɭɥɶɬɭɪɚɦɢ� ɩɨɤɚɡɚɥɢ� ɩɨɥɧɭɸ�
ɢɞɟɧɬɢɱɧɨɫɬɶ� ɩɨɥɭɱɟɧɧɵɯ� ɪɟɡɭɥɶɬɚɬɨɜ� ɩɨ� ɬɨɤɫɢɱɧɨɫɬɢ� ɫ� ɢɧɮɭɡɨɪɢɹɦɢ�
Colpoda steinii. 

ɉɪɟɞɥɚɝɚɟɦɵɣ�ɦɟɬɨɞ�ɨɩɪɟɞɟɥɟɧɢɹ�ɬɨɤɫɢɱɧɨɫɬɢ�ɩɨɱɜɵ�ɢ�ɬɟɯɧɨɝɟɧɧɵɯ�
ɦɚɬɟɪɢɚɥɨɜ�� ɩɪɢɦɟɧɹɟɦɵɯ� ɜ� ɞɨɪɨɠɧɨɦ� ɫɬɪɨɢɬɟɥɶɫɬɜɟ�� ɩɨɡɜɨɥɹɟɬ� ɜ�
ɭɫɥɨɜɢɹɯ� ɋɢɛɢɪɢ� ɢɞɟɧɬɢɮɢɰɢɪɨɜɚɬɶ� ɚɧɚɥɢɡɢɪɭɟɦɵɟ ɬɟɯɧɨɝɟɧɧɵɟ�
ɦɚɬɟɪɢɚɥɵ ɦɟɬɨɞɨɦ� ɛɢɨɬɟɫɬɢɪɨɜɚɧɢɹ� ɫ� ɢɫɩɨɥɶɡɨɜɚɧɢɟɦ ɢɧɮɭɡɨɪɢɣ�
Colpoda steinii ɧɚ� ɨɫɧɨɜɟ� ɢɯ� ɜɵɠɢɜɚɟɦɨɫɬɢ� ɜ� ɬɟɫɬɢɪɭɟɦɵɯ ɪɚɫɬɜɨɪɚɯ� ɩɨ�
ɤɚɬɟɝɨɪɢɹɦ� ɢɯ� ɬɨɤɫɢɱɧɨɫɬɢ� ɢ� ɩɪɟɞɥɨɠɢɬɶ� ɨɩɟɪɚɬɢɜɧɵɣ�ɦɟɬɨɞ� ɜɵɹɜɥɟɧɢɹ�
ɷɤɨɬɨɤɫɢɤɚɧɬɨɜ�ɜ�ɩɨɱɜɟ�� 
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 Ʉɥɸɱɟɜɵɟ� ɫɥɨɜɚ�� ɯɢɦɢɱɟɫɤɨɟ� ɡɚɝɪɹɡɧɟɧɢɟ�� ɜɨɞɨɟɦɵ�� ɫɟɥɶɫɤɢɟ� ɪɟɝɢɨɧɵ�� ɪɢɫɤ�
ɡɞɨɪɨɜɶɸ� 

 
Ɇɨɧɢɬɨɪɢɧɝɨɜɵɟ� ɢɫɫɥɟɞɨɜɚɧɢɹ� ɡɚ� ɫɨɞɟɪɠɚɧɢɟɦ� ɯɢɦɢɱɟɫɤɢɯ�

ɡɚɝɪɹɡɧɢɬɟɥɟɣ� ɜ� ɨɬɤɪɵɬɵɯ� ɜɨɞɨɟɦɚɯ� ɫɟɥɶɫɤɨɣ� ɦɟɫɬɧɨɫɬɢ� ɭɛɟɞɢɬɟɥɶɧɨ�
ɫɜɢɞɟɬɟɥɶɫɬɜɭɸɬ� ɨ� ɧɚɥɢɱɢɢ� ɫɬɚɛɢɥɶɧɨɝɨ� ɩɪɟɜɵɲɟɧɢɹ� ɞɨɩɭɫɬɢɦɵɯ�
ɤɨɧɰɟɧɬɪɚɰɢɣ�ɞɥɹ�ɪɹɞɚ�ɢɧɝɪɟɞɢɟɧɬɨɜ��ɬɚɤɢɯ�ɤɚɤ��ɠɟɥɟɡɨ��ɦɚɪɝɚɧɟɰ��ɮɟɧɨɥ��
ɋɉȺȼ�� ɧɟɮɬɟɩɪɨɞɭɤɬɵ�� ɹɞɨɯɢɦɢɤɚɬɵ� [1,2,3].  Ɍɚɤ�� ɜ� ɪɟɤɚɯ� Ȼ�Ʉɚɪɚɦɚɧ� ɫ��
ɋɬɟɩɧɨɟ� ɋɨɜɟɬɫɤɨɝɨ� ɪɚɣɨɧɚ�� ɪ�ɂɪɝɢɡ� ɉɭɝɚɱɟɜɫɤɨɝɨ� ɪɚɣɨɧɚ�� ɪ�� ȿɪɭɫɥɚɧ�
Ɏɟɞɨɪɨɜɫɤɨɝɨ� ɢ� Ʉɪɚɫɧɨɤɭɬɫɤɨɝɨ� ɪɚɣɨɧɨɜ�� ɚ� ɬɚɤɠɟ� ɜ� ɪɟɤɚɯ� Ʉɚɦɟɥɢɤ� ɢ�
ɋɟɫɬɪɚ� ɉɟɪɟɥɸɛɫɤɨɝɨ� ɪɚɣɨɧɚ� ɋɚɪɚɬɨɜɫɤɨɣ� ɨɛɥɚɫɬɢ� ɧɚ� ɩɪɨɬɹɠɟɧɢɢ�
ɩɨɫɥɟɞɧɢɯ� ��-��� ɥɟɬ� ɩɟɪɢɨɞɚ� ɧɚɛɥɸɞɟɧɢɹ� ɨɬɦɟɱɚɥɨɫɶ� ɫɬɚɛɢɥɶɧɨɟ�
ɡɚɝɪɹɡɧɟɧɢɟ�ɧɟɮɬɟɩɪɨɞɭɤɬɚɦɢ��ɫ�ɩɪɟɜɵɲɟɧɢɟɦ�ɞɨɩɭɫɬɢɦɵɯ�ɤɨɧɰɟɧɬɪɚɰɢɣ�
ɜ� ���-2,�� ɪɚɡɚ�� ȼ� ɜɵɲɟɭɤɚɡɚɧɧɵɯ� ɜɨɞɨɟɦɚɯ�� ɡɚ� ɢɫɤɥɸɱɟɧɢɟɦ� ɪ�� ɂɪɝɢɡ�� ɜ�
ɢɫɫɥɟɞɭɟɦɵɟ� ɫɪɨɤɢ� ɬɚɤɠɟ� ɪɟɝɢɫɬɪɢɪɨɜɚɥɨɫɶ� ɢ� ɩɨɜɵɲɟɧɧɨɟ� ����-�� ɉȾɄ��
ɫɨɞɟɪɠɚɧɢɟ� ɋɉȺȼ�� ɇɚ� ɬɨɦ� ɠɟ� ɭɪɨɜɧɟ�� ɫɬɚɛɢɥɶɧɨ� ɧɚ� ɩɪɨɬɹɠɟɧɢɢ� ɜɫɟɝɨ�
ɫɪɨɤɚ� ɢɫɫɥɟɞɨɜɚɧɢɹ� ɜɵɹɜɥɹɥɨɫɶ� ɜ� ɨɬɤɪɵɬɵɯ� ɜɨɞɨɟɦɚɯ� ɋɚɪɚɬɨɜɫɤɨɝɨ�
Ɂɚɜɨɥɠɶɹ��ɪɟɤɢ�Ȼ� ɍɡɟɧɶ���Ȼ��Ʉɚɪɚɦɚɧ���ɂɪɝɢɡ���ȿɪɭɫɥɚɧ��Ʉɚɦɟɥɢɤ�ɢ�ɋɟɫɬɪɚ��
ɩɪɟɜɵɲɚɸɳɟɟ� ɉȾɄ� ɫɨɞɟɪɠɚɧɢɟ� ɦɚɪɝɚɧɰɚ�� ɋɨɞɟɪɠɚɧɢɟ� ɠɟɥɟɡɚ��
ɩɪɟɜɵɲɚɸɳɟɟ� ɞɨɩɭɫɬɢɦɵɟ� ɡɧɚɱɟɧɢɹ� ɧɟ� ɛɨɥɟɟ� ɱɟɦ� ɜ� ���� ɪɚɡɚ��
ɨɛɧɚɪɭɠɢɜɚɥɨɫɶ� ɥɢɲɶ� ɜ� ɨɬɤɪɵɬɨɦ� ɢɫɤɭɫɫɬɜɟɧɧɨɦ� ɜɨɞɨɟɦɟ��
ɩɨɞɩɢɬɵɜɚɟɦɨɦ� ȼɚɪɮɨɥɨɦɟɟɜɫɤɢɦ� ɝɪɭɩɩɨɜɵɦ� ɜɨɞɨɩɪɨɜɨɞɨɦ� ɜ�
ɇɨɜɨɭɡɟɧɫɤɨɦ� ɪɚɣɨɧɟ� ɢ� ɜ� ɋɨɤɨɪɧɨɦ� ɩɪɭɞɭ� ɭ� ɫɟɥɚ� Ⱦɟɦɶɹɫ� Ⱦɟɪɝɚɱɟɜɫɤɨɝɨ�
ɪɚɣɨɧɚ�� Ɏɟɧɨɥ� ɛɵɥ� ɨɛɧɚɪɭɠɟɧ� ɥɢɲɶ� ɜ� ɨɞɧɨɦ� ɢɡ� ɢɡɭɱɚɟɦɵɯ� ɜɨɞɨɟɦɨɜ� ɜ�
ɪɟɤɟ�ȿɪɭɫɥɚɧ�ɭ�ɫɟɥ�ɉɟɪɜɨɦɚɣɫɤɨɟ� ɂɜɚɧɨɜɤɚ��Ʉɚɥɭɝɚ�Ɏɟɞɨɪɨɜɫɤɨɝɨ�ɪɚɣɨɧɚ�
ɋɚɪɚɬɨɜɫɤɨɝɨ� Ɂɚɜɨɥɠɶɹ� ɜ� ɦɚɤɫɢɦɚɥɶɧɨɣ� ɤɨɧɰɟɧɬɪɚɰɢɢ�� ɩɪɟɜɵɲɚɸɳɟɣ�
ɉȾɄ� ɜ� ���� � ɪɚɡɚ�� Ȼɨɥɟɟ� ɬɨɝɨ�� ɜ� ɪɚɣɨɧɚɯ� ɢɧɬɟɧɫɢɜɧɨɝɨ� ɢɫɩɨɥɶɡɨɜɚɧɢɹ�
ɨɪɨɫɢɬɟɥɶɧɵɯ� ɫɢɫɬɟɦ� ɩɪɨɢɫɯɨɞɢɬ� ɡɚɝɪɹɡɧɟɧɢɟ� ɜɨɞ� ɜ� ɪɟɡɭɥɶɬɚɬɟ�
ɩɨɫɬɭɩɥɟɧɢɹ� ɜɨɡɜɪɚɬɧɨɝɨ� ɫɬɨɤɚ� ɫ� ɠɢɜɨɬɧɨɜɨɞɱɟɫɤɢɯ� ɮɟɪɦ� ɢ� ɨɪɨɲɚɟɦɵɯ�
ɭɱɚɫɬɤɨɜ�� ɡɚɝɪɹɡɧɟɧɧɵɯ�ɨɫɬɚɬɤɚɦɢ�ɭɞɨɛɪɟɧɢɣ�� ɝɟɪɛɢɰɢɞɨɜ�� ɢɧɫɟɤɬɢɰɢɞɨɜ��
ȼɫɟ�ɜɵɲɟ�ɢɡɥɨɠɟɧɧɨɟ�ɜ�ɡɧɚɱɢɬɟɥɶɧɨɣ�ɫɬɟɩɟɧɢ�ɨɫɥɨɠɧɹɟɬɫɹ�ɜɨɡɦɨɠɧɨɫɬɶɸ�
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ɩɟɪɟɪɚɫɩɪɟɞɟɥɟɧɢɹ� ɪɹɞɚ� ɯɢɦɢɱɟɫɤɢɯ� ɤɨɧɬɚɦɢɧɚɧɬɨɜ� ɫ� ɩɨɫɥɟɞɭɸɳɢɦ� ɢɯ�
ɧɚɤɨɩɥɟɧɢɟɦ ɜ� ɞɨɧɧɵɯ�ɨɬɥɨɠɟɧɢɹɯ [4].   ȼ�ɪɟɡɭɥɶɬɚɬɟ�ɩɪɢ�ɢɫɫɥɟɞɨɜɚɧɢɢ�
ɦɚɥɵɯ� ɪɟɤ� ɉɨɜɨɥɠɫɤɨɝɨ� ɪɟɝɢɨɧɚ� ɨɬɦɟɱɚɟɬɫɹ� ɢɯ� ɫɬɨɣɤɨɟ� ɚɧɬɪɨɩɨɝɟɧɧɨɟ�
ɡɚɝɪɹɡɧɟɧɢɟ�ɢ�ɧɢɡɤɚɹ�ɫɚɦɨɨɱɢɳɚɸɳɚɹ�ɫɩɨɫɨɛɧɨɫɬɶ�� 

ɇɚɛɥɸɞɚɟɦɨɟ� ɩɪɢɪɨɞɧɨɟ� ɢ� ɚɧɬɪɨɩɨɝɟɧɧɨɟ� ɡɚɝɪɹɡɧɟɧɢɟ�
ɫɟɥɶɫɤɨɯɨɡɹɣɫɬɜɟɧɧɵɯ�ɜɨɞɨɟɦɨɜ�ɫɨɡɞɚɟɬ�ɨɩɪɟɞɟɥɟɧɧɵɟ�ɪɢɫɤɢ��ɜ�ɬɨɦ�ɱɢɫɥɟ�
ɢ� ɨɬɞɚɥɟɧɧɵɟ� ɩɨɫɥɟɞɫɬɜɢɹ� ɞɟɣɫɬɜɢɹ� ɞɥɹ� ɡɞɨɪɨɜɶɹ� ɧɚɫɟɥɟɧɢɹ��
ɩɪɨɠɢɜɚɸɳɟɝɨ� ɜ� ɞɚɧɧɵɯ� ɪɚɣɨɧɚɯ� [5]. ɋ� ɰɟɥɶɸ� ɝɢɝɢɟɧɢɱɟɫɤɨɣ� ɨɰɟɧɤɢ�
ɪɢɫɤɚ� ɞɥɹ� ɡɞɨɪɨɜɶɹ� ɧɚɫɟɥɟɧɢɹ� ɫɨɞɟɪɠɚɧɢɹ� ɯɢɦɢɱɟɫɤɢɯ� ɜɟɳɟɫɬɜ� ɜ� ɜɨɞɟ��
ɩɨɞɚɜɚɟɦɨɣ� ɢɡ� ɢɡɭɱɚɟɦɵɯ� ɨɬɤɪɵɬɵɯ� ɢɫɬɨɱɧɢɤɨɜ�� ɧɚɦɢ� ɛɵɥɨ� ɩɪɨɜɟɞɟɧɨ�
ɪɚɧɠɢɪɨɜɚɧɢɟ� ɩɪɢɥɟɝɚɸɳɢɯ� ɤ� ɧɢɦ� ɬɟɪɪɢɬɨɪɢɣ� ɫɟɥɶɫɤɢɯ� ɧɚɫɟɥɟɧɧɵɯ�
ɩɭɧɤɬɨɜ�ɋɚɪɚɬɨɜɫɤɨɝɨ�Ɂɚɜɨɥɠɶɹ��ȼ�ɪɟɡɭɥɶɬɚɬɟ�ɩɨɞɫɱɟɬɚ�ɛɵɥɨ�ɭɫɬɚɧɨɜɥɟɧɨ� 
ɱɬɨ� ɫɭɦɦɚɪɧɵɟ� ɧɟɤɚɧɰɟɪɨɝɟɧɧɵɟ� ɢɧɞɟɤɫɵ� ɨɩɚɫɧɨɫɬɢ� ɜ� ɜɨɞɨɟɦɚɯ�
ɇɨɜɨɭɡɟɧɫɤɨɝɨ� ��������ɢ�Ⱦɟɪɝɚɱɟɜɫɤɨɝɨ� ��������ɪɚɣɨɧɨɜ�ɛɵɥɢ�ɨɬ�����ɞɨ�����
ɪɚɡ� �ɪ�����- ������� ɜɵɲɟ�� ɱɟɦ� ɜ� ɜɨɞɚɯ� Ɇɚɪɤɫɨɜɫɤɨɝɨ� �������� ɋɨɜɟɬɫɤɨɝɨ�
��������ɉɟɪɟɥɸɛɫɤɨɝɨ���������Ʉɪɚɫɧɨɤɭɬɫɤɨɝɨ�����������ɉɭɝɚɱɟɜɫɤɨɝɨ��������ɢ�
Ɏɟɞɨɪɨɜɫɤɨɝɨ� ������� � ɪɚɣɨɧɨɜ�� ɇɚ� ɨɫɧɨɜɟ� ɭɫɬɚɧɨɜɥɟɧɧɵɯ� ɪɢɫɤɨɜ� ɧɚɦɢ�
ɩɪɨɜɟɞɟɧɨ� ɪɚɧɠɢɪɨɜɚɧɢɟ� ɬɟɪɪɢɬɨɪɢɣ� ɧɚɫɟɥɟɧɧɵɯ� ɩɭɧɤɬɨɜ�
ɫɟɥɶɫɤɨɯɨɡɹɣɫɬɜɟɧɧɵɯ� ɪɚɣɨɧɨɜ� ɋɚɪɚɬɨɜɫɤɨɝɨ� Ɂɚɜɨɥɠɶɹ� ɩɨ�
ɧɟɤɚɧɰɟɪɨɝɟɧɧɨɦɭ� ɪɢɫɤɭ� ɞɥɹ� ɡɞɨɪɨɜɶɸ� ɧɚɫɟɥɟɧɢɹ� ɩɪɢ� ɜɨɡɞɟɣɫɬɜɢɢ�
ɯɢɦɢɱɟɫɤɢɯ� ɜɟɳɟɫɬɜ�� ɡɚɝɪɹɡɧɹɸɳɢɯ� ɩɢɬɶɟɜɭɸ� ɜɨɞɭ�� ȼɵɹɜɢɥɨ�� ɱɬɨ�
ɧɚɢɛɨɥɟɟ� ɨɩɚɫɧɵɦɢ� ɨɤɚɡɚɥɢɫɶ� ɩɨɜɟɪɯɧɨɫɬɧɵɟ� ɜɨɞɨɟɦɵ� ɇɨɜɨɭɡɟɧɫɤɨɝɨ�
�ȼɚɪɮɨɥɨɦɟɟɜɫɤɢɣ� ɝɪɭɩɩɨɜɨɣ� ɜɨɞɨɩɪɨɜɨɞ�� ɢ� Ⱦɟɪɝɚɱɟɫɤɨɝɨ� �ɩɪɭɞ�
ɋɨɤɨɪɧɵɣ� ɢ� ɑɚɩɚɟɜɫɤɨɟ� ɜɨɞɨɯɪɚɧɢɥɢɳɟ�� ɩɨɞɩɢɬɵɜɚɟɦɵɟ� ɢɡ� Ɉɪɥɨɜɨ-
Ƚɚɣɫɤɨɝɨ�ɝɪɭɩɩɨɜɨɝɨ�ɜɨɞɨɩɪɨɜɨɞɚ��ɪ�ɪ��Ȼ�ɍɡɟɧɶ�ɢ�Ȼ�ɑɚɥɵɤɥɚ��ɪɚɣɨɧɨɜ��ɂɯ�
ɫɭɦɦɚɪɧɵɟ� ɧɟɤɚɧɰɟɪɨɝɟɧɧɵɟ� ɢɧɞɟɤɫɵ� ɨɩɚɫɧɨɫɬɢ� �ɇ,ɫɭɦ�� ����� ɢ� ������ ɜ�
ɨɬɧɨɲɟɧɢɢ� ɤɪɢɬɢɱɟɫɤɢɯ� ɫɢɫɬɟɦ� ɢ� ɨɪɝɚɧɨɜ� ɨɪɝɚɧɢɡɦɚ� �ɫɥɢɡɢɫɬɚɹ�� ɤɨɠɚ��
ɤɪɨɜɶ��ɢɦɦɭɧɧɚɹ�ɫɢɫɬɟɦɚ��ɨɤɚɡɚɥɢɫɶ�ɧɚɢɛɨɥɟɟ�ɜɵɫɨɤɢɦɢ�  
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ɦɟɞɢɰɢɧɫɤɢɣ�ɠɭɪɧɚɥ��± 2008. ± Ɍ�����- ʋ����± ɋ����-21.  

4. Ɇɭɫɚɟɜ�� � ɒ�ɀ�� Ɇɟɯɚɧɢɡɦɵ� ɩɨɜɟɞɟɧɢɹ� ɯɢɦɢɱɟɫɤɢɯ� ɫɨɟɞɢɧɟɧɢɣ� ɜ�
ɩɨɜɟɪɯɧɨɫɬɧɨɦ��ɨɛɴɟɦɧɨɦ�ɫɥɨɹɯ�ɢ�ɞɨɧɧɵɯ�ɨɬɥɨɠɟɧɢɹɯ�ɜɨɞɨɟɦɨɜ�ɩɪɢ�ɢɯ�ɚɧɬɪɨɩɨɝɟɧɧɨɦ�
ɡɚɝɪɹɡɧɟɧɢɢ� �� ɒ�ɀ�� Ɇɭɫɚɟɜ�� ɘ�ɘ�� ȿɥɢɫɟɟɜ�� ɂ�ɇ�� Ʌɭɰɟɜɢɱ� ��� ɂɡɜɟɫɬɢɹ� ɋɚɦɚɪɫɤɨɝɨ�
ɧɚɭɱɧɨɝɨ�ɰɟɧɬɪɚ�ɊȺɇ��± 2011. ± Ɍ������- ʋ��-8. ± ɋ�������± 1916. 
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5. ɒɬɚɧɧɢɤɨɜ�� ȿ�ȼ�� Ɉɬɞɚɥɟɧɧɵɟ� ɷɮɮɟɤɬɵ� ɜɥɢɹɧɢɹ� ɩɪɨɞɭɤɬɨɜ�
ɬɪɚɧɫɮɨɪɦɚɰɢɢ�ɩɟɫɬɢɰɢɞɨɜ�ɢ�ɩɨɜɟɪɯɧɨɫɬɧɨ-ɚɤɬɢɜɧɵɯ�ɜɟɳɟɫɬɜ�� ȿ�ȼ�ɒɬɚɧɧɢɤɨɜ��ɇ�ɘ��
ɋɬɟɩɚɧɨɜɚ��ɂ�ȿ�ɂɥɶɢɧ��ɘ�ɘ�ȿɥɢɫɟɟɜ����Ƚɢɝɢɟɧɚ�ɢ�ɫɚɧɢɬɚɪɢɹ�- 1980- ʋ��- ɋ���-16 
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ɂɁ�ɋɂɋɌȿɆ�ɐȿɇɌɊȺɅɂɁɈȼȺɇɇɈȽɈ�ȼɈȾɈɋɇȺȻɀȿɇɂə�� 

ɇȺ�ɉɊɂɆȿɊȿ�ȽɈɊɈȾȺ�ɋɌȿɊɅɂɌȺɆȺɄ 
 

 ȼ�ɪɚɛɨɬɟ�ɩɪɟɞɫɬɚɜɥɟɧɵ�ɪɟɡɭɥɶɬɚɬɵ�ɪɚɫɱɟɬɨɜ�ɧɟɤɚɧɰɟɪɨɝɟɧɧɨɝɨ�ɢ�ɤɚɧɰɟɪɨɝɟɧɧɨɝɨ�
ɪɢɫɤɨɜ� ɡɞɨɪɨɜɶɸ� ɧɚɫɟɥɟɧɢɹ� ɝɨɪɨɞɚ� ɫ� ɪɚɡɜɢɬɨɣ� ɧɟɮɬɟɯɢɦɢɱɟɫɤɨɣ� ɩɪɨɦɵɲɥɟɧɧɨɫɬɶɸ��
Ɍɚɤ� ɜ� ɩɢɬɶɟɜɨɣ� ɜɨɞɟ� Ⱥɲɤɚɞɚɪɫɤɨɝɨ� ɜɨɞɨɡɚɛɨɪɚ�� ɭɫɬɚɧɨɜɥɟɧɨ� ɩɪɟɜɵɲɟɧɢɟ�
ɝɢɝɢɟɧɢɱɟɫɤɨɝɨ�ɧɨɪɦɚɬɢɜɚ�ɩɨ�ɮɟɧɨɥɭ�ɞɨ�����ɪɚɡ��Ɋɟɡɭɥɶɬɚɬɵ�ɪɚɫɱɟɬɨɜ�ɧɟɤɚɧɰɟɪɨɝɟɧɧɨɝɨ�
ɪɢɫɤɚ�ɞɥɹ� ɡɞɨɪɨɜɶɹ�ɧɚɫɟɥɟɧɢɹ�� ɞɟɦɨɧɫɬɪɢɪɭɸɬ�� ɱɬɨ� ɜ�ɩɢɬɶɟɜɨɣ� ɜɨɞɟ� ɪɢɫɤ�ɦɢɧɢɦɚɥɟɧ��
ɍɪɨɜɧɢ� ɫɭɦɦɚɪɧɵɯ� ɤɚɧɰɟɪɨɝɟɧɧɵɯ� ɪɢɫɤɨɜ� ɫɨɫɬɚɜɢɥɢ� ����-���ȿ-��� ɱɬɨ� ɫɨɨɬɜɟɬɫɬɜɭɟɬ�
ɬɪɟɬɶɟɦɭ�ɞɢɚɩɚɡɨɧɭ�ɪɢɫɤɚ�ɢ�ɹɜɥɹɟɬɫɹ�ɧɟɩɪɢɟɦɥɟɦɵɦ�ɞɥɹ�ɡɞɨɪɨɜɶɹ�ɧɚɫɟɥɟɧɢɹ�� 
 Ʉɥɸɱɟɜɵɟ� ɫɥɨɜɚ�� ɨɰɟɧɤɚ� ɪɢɫɤɚ� ɡɞɨɪɨɜɶɸ�� ɤɚɧɰɟɪɨɝɟɧɧɵɣ� ɪɢɫɤ��
ɧɟɤɚɧɰɟɪɨɝɟɧɧɵɣ�ɪɢɫɤ��ɜɨɞɨɫɧɚɛɠɟɧɢɟ� 
  
 ɋɪɟɞɢ� ɩɪɨɦɵɲɥɟɧɧɵɯ� ɝɨɪɨɞɨɜ� Ɋɟɫɩɭɛɥɢɤɢ� Ȼɚɲɤɨɪɬɨɫɬɚɧ� �ɊȻ��
ɧɚɢɛɨɥɶɲɟɣ� ɧɚɝɪɭɡɤɟ� ɯɢɦɢɱɟɫɤɢɦɢ� ɫɨɟɞɢɧɟɧɢɹɦɢ� ɜ� ɩɢɬɶɟɜɨɣ� ɜɨɞɟ�
ɩɨɞɜɟɪɠɟɧɵ�� ɋɬɟɪɥɢɬɚɦɚɤ�� ɋɚɥɚɜɚɬ�� Ȼɥɚɝɨɜɟɳɟɧɫɤ�� Ɍɭɣɦɚɡɵ� ɢ� ɍɮɚ��
ɋɨɝɥɚɫɧɨ� ɩɪɨɜɟɞɟɧɧɵɦ� ɢɫɫɥɟɞɨɜɚɧɢɹɦ� ɜ� ɷɬɢɯ� ɝɨɪɨɞɚɯ� ɫɭɦɦɚɪɧɵɣ�
ɤɚɧɰɟɪɨɝɟɧɧɵɣ�ɪɢɫɤ�ɞɥɹ ɡɞɨɪɨɜɶɹ�ɧɚɫɟɥɟɧɢɹ�ɨɩɪɟɞɟɥɟɧ�ɧɚ�ɧɟɩɪɢɟɦɥɟɦɨɦ�
ɭɪɨɜɧɟ�����-7,0*10-4) [1-2]. 
 Ƚɨɪɨɞ�ɋɬɟɪɥɢɬɚɦɚɤ�ɹɜɥɹɟɬɫɹ�ɤɪɭɩɧɵɦ�ɩɪɨɦɵɲɥɟɧɧɵɦ�ɰɟɧɬɪɨɦ��ɝɞɟ�
ɪɚɡɜɢɬɵ�� ɧɟɮɬɟɯɢɦɢɱɟɫɤɚɹ�� ɯɢɦɢɱɟɫɤɚɹ�� ɦɚɲɢɧɨɫɬɪɨɢɬɟɥɶɧɚɹ�� ɥɟɝɤɚɹ�
ɩɪɨɦɵɲɥɟɧɧɨɫɬɶ�ɢ�ɬ�ɞ��ɉɪɨɜɟɞɟɧɢɟ�ɝɢɝɢɟɧɢɱɟɫɤɨɣ�ɨɰɟɧɤɢ ɮɚɤɬɨɪɨɜ�ɫɪɟɞɵ�
ɨɛɢɬɚɧɢɹ� ɢ� ɪɢɫɤɨɜ� ɞɥɹ� ɡɞɨɪɨɜɶɹ� ɧɚɫɟɥɟɧɢɹ�� ɜ� ɭɫɥɨɜɢɹɯ� ɪɚɡɜɢɬɨɣ�
ɦɧɨɝɨɩɪɨɮɢɥɶɧɨɣ� ɩɪɨɦɵɲɥɟɧɧɨɫɬɢ� ɩɨɡɜɨɥɹɟɬ� ɜɵɹɜɢɬɶ� ɩɪɢɨɪɢɬɟɬɧɵɟ�
ɫɨɟɞɢɧɟɧɢɹ� ɢ� ɩɪɢɧɹɬɶ� ɤɨɦɩɥɟɤɫ� ɭɩɪɚɜɥɟɧɱɟɫɤɢɯ� ɪɟɲɟɧɢɣ� ɩɨ�
ɨɡɞɨɪɨɜɥɟɧɢɸ�ɫɪɟɞɵ�ɨɛɢɬɚɧɢɹ�ɢ�ɧɚɫɟɥɟɧɢɹ�>�@� 
 ɐɟɥɶɸ� ɧɚɫɬɨɹɳɟɝɨ� ɢɫɫɥɟɞɨɜɚɧɢɹ� ɹɜɢɥɨɫɶ�� ɨɰɟɧɤɚ� ɪɢɫɤɚ� ɡɞɨɪɨɜɶɸ�
ɧɚɫɟɥɟɧɢɹ�ɝ��ɋɬɟɪɥɢɬɚɦɚɤ��ɫɜɹɡɚɧɧɨɝɨ�ɫ�ɤɚɱɟɫɬɜɨɦ ɩɢɬɶɟɜɵɯ�ɜɨɞ�ɢɡ�ɫɢɫɬɟɦ�
ɰɟɧɬɪɚɥɢɡɨɜɚɧɧɨɝɨ�ɜɨɞɨɫɧɚɛɠɟɧɢɹ� 

 Ⱦɥɹ�ɢɫɫɥɟɞɨɜɚɧɢɹ�ɛɵɥɢ�ɢɫɩɨɥɶɡɨɜɚɧɵ�ɦɚɬɟɪɢɚɥɵ�ɥɚɛɨɪɚɬɨɪɢɣ�
ɊȺɐɄɄȼ� ©Ȼɚɲɤɨɦɦɭɧɜɨɞɨɤɚɧɚɥª�� ɎȻɍɁ� ©ɐɟɧɬɪɚ� ɝɢɝɢɟɧɵ� ɢ�
ɷɩɢɞɟɦɢɨɥɨɝɢɢ� ɩɨ� Ɋɟɫɩɭɛɥɢɤɟ� Ȼɚɲɤɨɪɬɨɫɬɚɧª� ɡɚ� ����-����� ɝɝ��
ɉɪɨɚɧɚɥɢɡɢɪɨɜɚɧɨ� ��� ɩɨɤɚɡɚɬɟɥɹ� ɜ� ɩɢɬɶɟɜɨɣ� ɜɨɞɟ� ɞɜɭɯ� ɨɫɧɨɜɧɵɯ�
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ɜɨɞɨɡɚɛɨɪɨɜ� �Ȼɟɪɯɨɦɭɬ� ɢ� Ⱥɲɤɚɞɚɪɫɤɢɣ��� ɫɪɟɞɢ� ɤɨɬɨɪɵɯ� ��� ɫɚɧɢɬɚɪɧɨ-
ɯɢɦɢɱɟɫɤɢɯ�ɢ���ɦɢɤɪɨɛɢɨɥɨɝɢɱɟɫɤɢɯ�ɩɨɤɚɡɚɬɟɥɹ. Ɉɰɟɧɤɚ�ɪɢɫɤɚ�ɩɪɨɜɟɞɟɧɚ�
ɫ� ɫɨɛɥɸɞɟɧɢɟɦ� ɭɫɥɨɜɢɣ� ɢ� ɬɪɟɛɨɜɚɧɢɣ� Ɋɭɤɨɜɨɞɫɬɜɚ� �����������-04 [4]. 
Ⱦɚɧɧɵɟ� ɨ� ɱɢɫɥɟɧɧɨɫɬɢ� ɧɚɫɟɥɟɧɢɹ� ɝɨɪɨɞɚ� ɜɡɹɬɵ� ɢɡ� Ɏɟɞɟɪɚɥɶɧɨɣ� ɫɥɭɠɛɵ�
ɝɨɫɭɞɚɪɫɬɜɟɧɧɨɣ�ɫɬɚɬɢɫɬɢɤɢ [5]. 

 Ɋɟɡɭɥɶɬɚɬɵ� ɢ� ɨɛɫɭɠɞɟɧɢɟ�� Ⱥɧɚɥɢɡ� ɥɚɛɨɪɚɬɨɪɧɵɯ� ɞɚɧɧɵɯ� ɡɚ�
2016-�����ɝɝ��ɩɨɤɚɡɚɥ��ɱɬɨ�ɜɨɞɚ��ɩɨɞɚɜɚɟɦɚɹ�ɧɚɫɟɥɟɧɢɸ�ɝ��ɋɬɟɪɥɢɬɚɦɚɤ, ɧɟ�
ɫɨɨɬɜɟɬɫɬɜɭɟɬ� ɝɢɝɢɟɧɢɱɟɫɤɢɦ� ɧɨɪɦɚɬɢɜɚɦ�� Ɉɛɧɚɪɭɠɟɧɨ� ɩɪɟɜɵɲɟɧɢɟ�
ɩɪɟɞɟɥɶɧɨ-ɞɨɩɭɫɬɢɦɵɯ� ɤɨɧɰɟɧɬɪɚɰɢɣ ɩɨ� ɫɚɧɢɬɚɪɧɨ-ɯɢɦɢɱɟɫɤɢɦ�
ɩɨɤɚɡɚɬɟɥɹɦ� �ɮɟɧɨɥɚ� ɞɨ ���� ɪɚɡ� ɜ� Ⱥɲɤɚɞɚɪɫɤɨɦ� ɜɨɞɨɡɚɛɨɪɟ��� ɚ� ɬɚɤɠɟ�
ɜɵɹɜɥɟɧɨ� ɩɪɢɫɭɬɫɬɜɢɟ� ɜ� ɩɢɬɶɟɜɨɣ� ɜɨɞɟ� ɫɨɥɟɣ� ɬɹɠɟɥɵɯ� ɦɟɬɚɥɥɨɜ� ɢ�
ɩɪɨɞɭɤɬɨɜ� ɬɪɚɧɫɮɨɪɦɚɰɢɢ� �ɬɪɢɝɚɥɨɝɟɧɦɟɬɚɧɨɜ��� ɱɬɨ� ɫɜɹɡɚɧɨ� ɫ�
ɚɧɬɪɨɩɨɝɟɧɧɵɦ� ɮɚɤɬɨɪɨɦ� �ɪɚɡɜɢɬɚɹ� ɧɟɮɬɟɯɢɦɢɱɟɫɤɚɹ� ɢ� ɯɢɦɢɱɟɫɤɚɹ�
ɩɪɨɦɵɲɥɟɧɧɨɫɬɶ�� ɨɛɟɡɡɚɪɚɠɢɜɚɧɢɟ� ɩɢɬɶɟɜɨɣ� ɜɨɞɵ� ɩɪɟɩɚɪɚɬɚɦɢ� ɯɥɨɪɚ� ɢ�
ɬ�ɞ��� Ɉɬɤɥɨɧɟɧɢɣ� ɩɨ� ɨɫɬɚɥɶɧɵɦ� ɩɨɤɚɡɚɬɟɥɹɦ�� ɜ� ɬɨɦ� ɱɢɫɥɟ�
ɦɢɤɪɨɛɢɨɥɨɝɢɱɟɫɤɢɦ��ɜ�ɩɢɬɶɟɜɨɣ�ɜɨɞɟ�ɜɨɞɨɡɚɛɨɪɨɜ��ɧɟ�ɜɵɹɜɥɟɧɨ� 

Ɉɰɟɧɤɚ�ɧɟɤɚɧɰɟɪɨɝɟɧɧɵɯ�ɪɢɫɤɨɜ�ɩɪɢ�ɭɩɨɬɪɟɛɥɟɧɢɢ�ɩɢɬɶɟɜɨɣ�ɜɨɞɵ�ɝ��
ɋɬɟɪɥɢɬɚɦɚɤɚ�ɩɪɢɜɟɞɟɧɚ�ɜ�ɬɚɛɥɢɰɟ����ɂɧɞɟɤɫɵ�ɨɩɚɫɧɨɫɬɢ�ɩɨ�ɜɫɟɦ�ɨɪɝɚɧɚɦ�
ɢ� ɫɢɫɬɟɦɚɦ� ɧɟ� ɩɪɟɜɵɲɚɸɬ� ɭɪɨɜɟɧɶ� ɞɨɩɭɫɬɢɦɨɝɨ� ɪɢɫɤɚ (<1,0), 
ɫɥɟɞɨɜɚɬɟɥɶɧɨ��ɧɟ�ɩɪɟɞɫɬɚɜɥɹɸɬ�ɭɝɪɨɡɭ�ɞɥɹ�ɡɞɨɪɨɜɶɹ�ɧɚɫɟɥɟɧɢɹ��Ɉɬɦɟɬɢɦ��
ɱɬɨ�ɧɚɢɛɨɥɶɲɢɟ�ɢɧɞɟɤɫɵ�ɨɩɚɫɧɨɫɬɢ�ɩɨɥɭɱɟɧɵ�ɫɨ�ɫɬɨɪɨɧɵ�ɩɨɱɟɤ��+, �����-
�������� ɩɟɱɟɧɢ� �+, �����-�������� ɐɇɋ� �+, �����-�������� ɝɨɪɦɨɧɚɥɶɧɨɣ�
ɫɢɫɬɟɦɵ��+, ���16-�������ɢ�ɛɢɨɯɢɦɢɱɟɫɤɢɯ�ɢɡɦɟɧɟɧɢɣ��+, �����-0,139). 

ɍɪɨɜɧɢ� ɢɧɞɢɜɢɞɭɚɥɶɧɵɯ� ɤɚɧɰɟɪɨɝɟɧɧɵɯ� ɪɢɫɤɨɜ� ɞɥɹ� ɧɚɫɟɥɟɧɢɹ�
�ɬɚɛɥɢɰɚ� 2�� ɧɟ� ɩɪɟɜɵɲɚɸɬ� ɞɨɩɭɫɬɢɦɵɣ� ɭɪɨɜɟɧɶ� ɪɢɫɤɚ� ɩɨ� ɜɫɟɦ�
ɫɨɟɞɢɧɟɧɢɹɦ�� ɋɭɦɦɚɪɧɵɣ� ɤɚɧɰɟɪɨɝɟɧɧɵɣ� ɪɢɫɤ� ɞɥɹ� ɧɚɫɟɥɟɧɢɹ��
ɢɫɩɨɥɶɡɭɸɳɢɯ�ɜɨɞɭ�ɜɨɞɨɡɚɛɨɪɨɜ�Ȼɟɪɯɨɦɭɬ�ɢ�Ⱥɲɤɚɞɚɪɫɤɢɣ��ɫɨɨɬɜɟɬɫɬɜɭɟɬ�
ɧɟɩɪɢɟɦɥɟɦɨɦɭ� ɭɪɨɜɧɸ� ɪɢɫɤɚ� ɞɥɹ� ɡɞɨɪɨɜɶɹ� ɧɚɫɟɥɟɧɢɹ� �ɛɨɥɟɟ� ɨɞɧɨɝɨ�
ɫɥɭɱɚɹ�ɧɚ�������ɧɚɫɟɥɟɧɢɹ��ɩɪɟɢɦɭɳɟɫɬɜɟɧɧɨ� ɡɚ�ɫɱɟɬ�ɫɜɢɧɰɚ� �����-7,4%), 
ɛɟɧɡ�ɚ�ɩɢɪɟɧɚ� ������-������ ɛɪɨɦɞɢɯɥɨɪɦɟɬɚɧɚ� ����-������� ɢ�
ɞɢɛɪɨɦɯɥɨɪɦɟɬɚɧɚ����-36,0�����ɉɨɩɭɥɹɰɢɨɧɧɵɟ�ɤɚɧɰɟɪɨɝɟɧɧɵɟ ɪɢɫɤɢ ɞɥɹ 
ɧɚɫɟɥɟɧɢɹ��ɢɫɩɨɥɶɡɭɸɳɟɝɨ ɜɨɞɭ�ɢɡ�ɜɨɞɨɡɚɛɨɪɨɜ�Ȼɟɪɯɨɦɭɬ�ɢ�Ⱥɲɤɚɞɚɪɫɤɢɣ��
ɫɨɫɬɚɜɢɥɢ����ɢ��� ɫɥɭɱɚɟɜ ɫɨɨɬɜɟɬɫɬɜɟɧɧɨ� 

Ɍɚɤɢɦ� ɨɛɪɚɡɨɦ�� ɩɨɥɭɱɟɧɧɵɟ� ɪɟɡɭɥɶɬɚɬɵ� ɫɜɢɞɟɬɟɥɶɫɬɜɭɸɬ� ɨ�
ɫɭɳɟɫɬɜɭɸɳɟɣ�ɨɩɚɫɧɨɫɬɢ�ɞɥɹ�ɡɞɨɪɨɜɶɹ�ɧɚɫɟɥɟɧɢɹ�ɝ��ɋɬɟɪɥɢɬɚɦɚɤ ɜ�ɫɜɹɡɢ�ɫ�
ɩɪɢɫɭɬɫɬɜɢɟɦ�ɜ�ɩɢɬɶɟɜɨɣ�ɜɨɞɟ�ɰɟɧɬɪɚɥɢɡɨɜɚɧɧɨɝɨ�ɜɨɞɨɫɧɚɛɠɟɧɢɹ�ɩɟɪɟɱɧɹ�
ɫɨɟɞɢɧɟɧɢɣ, ɨɛɥɚɞɚɸɳɢɯ� ɤɚɧɰɟɪɨɝɟɧɧɵɦɢ� ɫɜɨɣɫɬɜɚɦɢ�� Ɍɚɤ�� ɫɭɦɦɚɪɧɵɟ�
ɤɚɧɰɟɪɨɝɟɧɧɵɟ� ɪɢɫɤɢ� ɞɥɹ� ɡɞɨɪɨɜɶɹ� ɧɚɫɟɥɟɧɢɹ� ɩɪɟɜɵɲɚɸɬ� ɞɨɩɭɫɬɢɦɵɣ�
ɭɪɨɜɟɧɶ� ɡɚ� ɫɱɟɬ� ɩɪɢɫɭɬɫɬɜɢɹ� ɜ� ɩɢɬɶɟɜɨɣ� ɜɨɞɟ� ɬɹɠɟɥɵɯ� ɦɟɬɚɥɥɨɜ� ɢ�
ɬɪɢɝɚɥɨɝɟɧɦɟɬɚɧɨɜ�� Ɉɬɦɟɬɢɦ�� ɱɬɨ� ɜ� ɩɢɬɶɟɜɨɣ� ɜɨɞɟ� Ⱥɲɤɚɞɚɪɫɤɨɝɨ�
ɜɨɞɨɡɚɛɨɪɚ� ɧɟɨɛɯɨɞɢɦɨ� ɩɪɢɦɟɧɟɧɢɟ� ɞɨɩɨɥɧɢɬɟɥɶɧɵɯ� ɦɟɬɨɞɨɜ�
ɜɨɞɨɨɱɢɫɬɤɢ�ɞɥɹ�ɫɧɢɠɟɧɢɹ�ɤɨɧɰɟɧɬɪɚɰɢɢ�ɮɟɧɨɥɚ. 

 



261 
 

Ɍɚɛɥɢɰɚ�� 

ɍɪɨɜɧɢ�ɧɟɤɚɧɰɟɪɨɝɟɧɧɨɝɨ�ɪɢɫɤɚ��ɢɧɞɟɤɫɵ�ɨɩɚɫɧɨɫɬɢ��� 
ɫɜɹɡɚɧɧɵɟ�ɫ�ɤɚɱɟɫɬɜɨɦ�ɩɢɬɶɟɜɨɣ�ɜɨɞɵ�ɝ��ɋɬɟɪɥɢɬɚɦɚɤ 
Ɉɪɝɚɧɵ� ɢ�
ɫɢɫɬɟɦɵ 

ɇɟɤɚɧɰɟɪɨɝɟɧɧɵɣ�ɪɢɫɤ 
Ɋɑȼ�
ɜɨɞɨɡɚɛɨɪɚ 
Ȼɟɪɯɨɦɭɬ 

Ɋɑȼ�
Ⱥɲɤɚɞɚɪɫɤɨɝɨ�
ɜɨɞɨɡɚɛɨɪɚ 

ɐɇɋ 0,111 0,158 
ɋɋɋ 0,057 0,052 
ɀɄɌ 0,00012 0,00024 
Ʉɨɫɬɧɚɹ�ɫɢɫɬɟɦɚ 0,018 0,083 
Ƚɨɪɦɨɧɚɥɶɧɚɹ�
ɫɢɫɬɟɦɚ 

0,116 0,201 

ɂɦɦɭɧɧɚɹ�
ɫɢɫɬɟɦɚ 

0,0571 0,0571 

Ɋɟɩɪɨɞɭɤɬɢɜɧɚɹ�
ɫɢɫɬɟɦɚ 

0,0967 0,0967 

ɋɟɥɟɡɟɧɤɚ 0,1 0,001 
ɉɨɞɠɟɥɭɞɨɱɧɚɹ�
ɠɟɥɟɡɚ 

0,077 0,061 

ɉɨɱɤɢ 0,276 0,353 
ɉɟɱɟɧɶ 0,276 0,315 
Ʉɪɨɜɶ 0,096 0,143 
Ȼ�ɯ�ɢɡɦɟɧɟɧɢɹ 0,113 0,139 
Ɋɚɡɜɢɬɢɟ�ɩɥɨɞɚ 0,0821 0,0822 
Ɋɚɤ 0,021 0,021 
ȼɨɥɨɫɵ 0,01 0,001 
Ʉɨɠɚ 0,031 0,022 

  
Ɍɚɛɥɢɰɚ�� 

ɍɪɨɜɧɢ�ɤɚɧɰɟɪɨɝɟɧɧɨɝɨ�ɪɢɫɤɚ��ɫɜɹɡɚɧɧɵɟ�ɫ�ɤɚɱɟɫɬɜɨɦ�ɩɢɬɶɟɜɨɣ�ɜɨɞɵ�ɝ��ɋɬɟɪɥɢɬɚɦɚɤ 
ʋ ɉɨɤɚɡɚɬɟɥɶ Ʉɚɧɰɟɪɨɝɟɧɧɵɣ�ɪɢɫɤ 

Ɋɑȼ�
ɜɨɞɨɡɚɛɨɪɚ
Ȼɟɪɯɨɦɭɬ 

Ɋɑȼ�
Ⱥɲɤɚɞɚɪɫɤɨɝɨ�
ɜɨɞɨɡɚɛɨɪɚ 

1 ɋɜɢɧɟɰ ����ȿ-05 ����ȿ-05 
2 Ʉɚɞɦɢɣ ����ȿ-06 ����ȿ-06 
3 Ȼɟɧɡ�ɚ�ɩɢɪɟɧ ���ȿ-05 ����ȿ-05 
4 ɏɥɨɪɨɮɨɪɦ ����ȿ-07 ����ȿ-06 
5 Ɍɟɬɪɚɯɥɨɪɦɟɬɚɧ ����ȿ-06 ����ȿ-06 
6 Ȼɪɨɦɞɢɯɥɨɪɦɟɬɚɧ ����ȿ-06 ����ȿ-05 
7 Ⱦɢɛɪɨɦɯɥɨɪɦɟɬɚɧ ����ȿ-05 ����ȿ-05 
ɋɭɦɦɚɪɧɵɣ�ɤɚɧɰɟɪɨɝɟɧɧɵɣ�ɪɢɫɤ ���ȿ-04 ����ȿ-04 
ɉɨɩɭɥɹɰɢɨɧɧɵɣ� ɤɚɧɰɟɪɨɝɟɧɧɵɣ�
ɪɢɫɤ��ɧɚ��������ɱɟɥ� 

41,68 38,98 

Ʌɢɬɟɪɚɬɭɪɚ 
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��Ȼɚɣɤɢɧɚ� ɂ�Ɇ�� Ɉɰɟɧɤɚ� ɪɢɫɤɚ� ɡɞɨɪɨɜɶɸ� ɞɟɬɟɣ� ɜ� ɝɨɪɨɞɚɯ� Ɋɟɫɩɭɛɥɢɤɢ�
Ȼɚɲɤɨɪɬɨɫɬɚɧ� �� ɂ�Ɇ�� Ȼɚɣɤɢɧɚ�� ɇ�ɋ�� Ʉɨɧɞɪɨɜɚ�� ɇ�ɏ�� Ⱦɚɜɥɟɬɧɭɪɨɜ�� 3�3�� ɏɚɥɮɢɧɚ�� Ƚ�Ɋ��
ɇɚɮɢɤɨɜɚ��Ʌ�Ȼ��Ɉɜɫɹɧɧɢɤɨɜɚ����Ƚɢɝɢɟɧɢɱɟɫɤɢɟ�ɢ�ɦɟɞɢɤɨ-ɩɪɨɮɢɥɚɤɬɢɱɟɫɤɢɟ�ɬɟɯɧɨɥɨɝɢɢ�
ɭɩɪɚɜɥɟɧɢɹ� ɪɢɫɤɚɦɢ� ɡɞɨɪɨɜɶɸ� ɧɚɫɟɥɟɧɢɹ�� ɦɚɬɟɪɢɚɥɵ� �-ɣ� ȼɫɟɪɨɫɫɢɣɫɤɨɣ� ɧɚɭɱɧɨ-
ɩɪɚɤɬɢɱɟɫɤɨɣ�ɤɨɧɮɟɪɟɧɰɢɢ�ɫ�ɦɟɠɞɭɧɚɪɨɞɧɵɦ�ɭɱɚɫɬɢɟɦ�ɩɨɞ�ɨɛɳ��ɪɟɞ��ɚɤɚɞ��ɊȺɆɇ�Ƚ�Ƚ��
Ɉɧɢɳɟɧɤɨ�� ɱɥ�-ɤɨɪɪ�� ɊȺɆɇ�ɇ�ȼ�� Ɂɚɣɰɟɜɨɣ��ɉɟɪɦɶ�� Ʉɧɢɠɧɵɣ�ɮɨɪɦɚɬ� ������ ɋ�� ���� ± 
130.  

��ȼɚɥɟɟɜ� Ɍ�Ʉ�� ɗɤɨɥɨɝɨ-ɝɢɝɢɟɧɢɱɟɫɤɚɹ� ɨɰɟɧɤɚ� ɪɢɫɤɚ� ɡɞɨɪɨɜɶɸ� ɧɚɫɟɥɟɧɢɹ�
ɧɟɮɬɟɞɨɛɵɜɚɸɳɢɯ� ɬɟɪɪɢɬɨɪɢɣ�� ɫɜɹɡɚɧɧɨɝɨ� ɫ� ɭɩɨɬɪɟɛɥɟɧɢɟɦ� ɩɢɬɶɟɜɵɯ� ɜɨɞ� �� Ɍ�Ʉ��
ȼɚɥɟɟɜ��Ɋ�Ⱥ��ɋɭɥɟɣɦɚɧɨɜ��Ⱥ�Ȼ��Ȼɚɤɢɪɨɜ��Ƚ�Ƚ��Ƚɢɦɪɚɧɨɜɚ��Ɋ�Ⱥ��Ⱦɚɭɤɚɟɜ��Ƚ�Ɋ��Ⱥɥɥɚɹɪɨɜɚ��
ɇ�Ɋ�� Ɋɚɯɦɚɬɭɥɥɢɧ�� ɇ�ɇ�� ȿɝɨɪɨɜɚ�� Ɂ�Ȼ�� Ȼɚɤɬɵɛɚɟɜɚ� ��� Ɇɟɞɢɰɢɧɚ� ɬɪɭɞɚ� ɢ� ɷɤɨɥɨɝɢɹ�
ɱɟɥɨɜɟɤɚ��������ʋ���ɋ�����± 32. 

��Ɂɚɣɰɟɜɚ�ɇ�ȼ���ɋɛɨɟɜ�Ⱥ�ɋ���Ʉɥɟɣɧ�ɋ�ȼ���ȼɟɤɨɜɲɢɧɢɧɚ�ɋ�Ⱥ��Ʉɚɱɟɫɬɜɨ�ɩɢɬɶɟɜɨɣ�
ɜɨɞɵ��ɮɚɤɬɨɪɵ�ɪɢɫɤɚ�ɞɥɹ� ɡɞɨɪɨɜɶɹ�ɧɚɫɟɥɟɧɢɹ�ɢ� ɷɮɮɟɤɬɢɜɧɨɫɬɶ�ɤɨɧɬɪɨɥɶɧɨ-ɧɚɞɡɨɪɧɨɣ�
ɞɟɹɬɟɥɶɧɨɫɬɢ� Ɋɨɫɩɨɬɪɟɛɧɚɞɡɨɪɚ� ��� Ⱥɧɚɥɢɡ� ɪɢɫɤɚ� ɡɞɨɪɨɜɶɸ� 2019. ʋ��� ɋ���-55. DOI: 
10.21688/health.risk/2019.2.05. 

4�Ɋ� �����������-��� ©Ɋɭɤɨɜɨɞɫɬɜɨ� ɩɨ� ɨɰɟɧɤɟ� ɪɢɫɤɚ� ɞɥɹ� ɡɞɨɪɨɜɶɹ� ɧɚɫɟɥɟɧɢɹ� ɩɪɢ�
ɜɨɡɞɟɣɫɬɜɢɢ�ɯɢɦɢɱɟɫɤɢɯ�ɜɟɳɟɫɬɜ��ɡɚɝɪɹɡɧɹɸɳɢɯ�ɨɤɪɭɠɚɸɳɭɸ�ɫɪɟɞɭª 

5�Ɉɮɢɰɢɚɥɶɧɵɣ� ɫɚɣɬ� ɬɟɪɪɢɬɨɪɢɚɥɶɧɨɝɨ� ɨɪɝɚɧɚ� Ɏɟɞɟɪɚɥɶɧɨɣ� ɫɥɭɠɛɵ�
ɝɨɫɭɞɚɪɫɬɜɟɧɧɨɣ� ɫɬɚɬɢɫɬɢɤɢ� ɩɨ� Ɋɟɫɩɭɛɥɢɤɢ� Ȼɚɲɤɨɪɬɨɫɬɚɧ�� $YDLODEOH� DW��
https://bashstat.gks.ru/ 
 

 

Ɋ�Ⱥ��ɋɭɥɟɣɦɚɧɨɜ1��Ɍ�Ʉ��ȼɚɥɟɟɜ1,2��ɇ�Ɋ��Ɋɚɯɦɚɬɭɥɥɢɧ1,  
Ʌ�Ɋ��Ɋɚɯɦɚɬɭɥɥɢɧɚ1��Ⱥ�ȼ��Ⱥɯɦɚɞɟɟɜ2��Ɋ�Ɇ��ɏɚɡɢɚɯɦɟɬɨɜ2 

 
1ɎȻɍɇ�©ɍɮɢɦɫɤɢɣ�ɇɂɂ�ɦɟɞɢɰɢɧɵ�ɬɪɭɞɚ�ɢ�ɷɤɨɥɨɝɢɢ�ɱɟɥɨɜɟɤɚ, 
2ɎȽȻɈɍ�ȼɈ�©Ȼɚɲɤɢɪɫɤɢɣ�ɝɨɫɭɞɚɪɫɬɜɟɧɧɵɣ�ɭɧɢɜɟɪɫɢɬɟɬª��ɍɮɚ 

 
ɍɉɊȺȼɅȿɇɂȿ�ɄȺɑȿɋɌȼɈɆ�ɉɂɌɖȿȼɈɃ�ȼɈȾɕ�ɄȺɄ�ɎȺɄɌɈɊ�
ɍɅɍɑɒȿɇɂə�ɆȿȾɂɄɈ-ȾȿɆɈȽɊȺɎɂɑȿɋɄɈɃ�ɋɂɌɍȺɐɂɂ 

 
Ʉɪɚɬɤɚɹ� ɚɧɧɨɬɚɰɢɹ� ɜ ɫɬɚɬɶɟ� ɩɪɟɞɫɬɚɜɥɟɧɵ� ɦɚɬɟɪɢɚɥɵ� ɧɚɭɱɧɨɝɨ� ɚɧɚɥɢɡɚ�

ɫɭɳɟɫɬɜɭɸɳɟɣ�ɢɧɮɨɪɦɚɰɢɢ�ɨ�ɜɨɩɪɨɫɚɯ�ɪɟɝɭɥɢɪɨɜɚɧɢɹ�ɤɚɱɟɫɬɜɚ�ɩɢɬɶɟɜɵɯ�ɜɨɞ�ɜ�Ɋɨɫɫɢɢ�
ɢ� ɜ� ɨɛɳɟɦɢɪɨɜɨɦ� ɦɚɫɲɬɚɛɟ�� Ɉɛɨɡɧɚɱɟɧɵ� ɫɭɳɟɫɬɜɭɸɳɢɟ� ɩɪɨɛɥɟɦɵ� ɛɟɡɨɩɚɫɧɨɝɨ�
ɜɨɞɨɨɛɟɫɩɟɱɟɧɢɹ��ɩɪɟɞɥɨɠɟɧ�ɪɹɞ�ɦɟɪɨɩɪɢɹɬɢɣ�ɩɨ�ɨɩɬɢɦɢɡɚɰɢɢ ɫɢɫɬɟɦɵ�ɪɟɝɭɥɢɪɨɜɚɧɢɹ�
ɤɚɱɟɫɬɜɚ�ɢɫɬɨɱɧɢɤɨɜ�ɩɢɬɶɟɜɨɝɨ�ɜɨɞɨɫɧɚɛɠɟɧɢɹ��ɫɧɢɠɟɧɢɸ�ɧɟɝɚɬɢɜɧɨɝɨ�ɜɨɡɞɟɣɫɬɜɢɹ�ɧɚ�
ɫɨɫɬɨɹɧɢɟ�ɡɞɨɪɨɜɶɹ�ɧɚɫɟɥɟɧɢɹ�� 

Ʉɥɸɱɟɜɵɟ�ɫɥɨɜɚ��ɜɨɞɨɫɧɚɛɠɟɧɢɟ��ɤɚɱɟɫɬɜɨ�ɩɢɬɶɟɜɵɯ�ɜɨɞ��ɡɞɨɪɨɜɶɟ�ɧɚɫɟɥɟɧɢɹ 
 
ɐɟɥɶɸ� ɞɟɦɨɝɪɚɮɢɱɟɫɤɨɣ� ɩɨɥɢɬɢɤɢ� Ɋɨɫɫɢɣɫɤɨɣ� Ɏɟɞɟɪɚɰɢɢ� �ɊɎ��

ɹɜɥɹɟɬɫɹ� ɫɨɡɞɚɧɢɟ� ɭɫɥɨɜɢɣ�ɞɥɹ�ɪɨɫɬɚ� ɱɢɫɥɟɧɧɨɫɬɢ�ɧɚɫɟɥɟɧɢɹ� ɤ� ����� ɝɨɞɭ�
ɞɨ� ���� ɦɥɧ�� ɱɟɥɨɜɟɤ�� ɚ� ɬɚɤɠɟ� ɩɨɜɵɲɟɧɢɟ� ɤɚɱɟɫɬɜɚ� ɠɢɡɧɢ� ɢ� ɭɜɟɥɢɱɟɧɢɟ�
ɨɠɢɞɚɟɦɨɣ�ɩɪɨɞɨɥɠɢɬɟɥɶɧɨɫɬɢ�ɠɢɡɧɢ�ɞɨ����ɥɟɬ�>�@��ɉɪɢ�ɷɬɨɦ��ɜ�ɤɚɱɟɫɬɜɟ�
ɨɫɧɨɜɧɵɯ� ɡɚɞɚɱ� ɞɟɦɨɝɪɚɮɢɱɟɫɤɨɣ� ɩɨɥɢɬɢɤɢ ɊɎ� ɧɚ� ɩɟɪɢɨɞ� ɞɨ� ����� ɝɨɞɚ�
ɡɚɩɥɚɧɢɪɨɜɚɧɨ�� ɫɨɤɪɚɳɟɧɢɟ� ɭɪɨɜɧɹ� ɫɦɟɪɬɧɨɫɬɢ� ɧɟ� ɦɟɧɟɟ�� ɱɟɦ� ɜ� ���� ɪɚɡɚ��
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ɩɪɟɠɞɟ�ɜɫɟɝɨ�ɜ�ɬɪɭɞɨɫɩɨɫɨɛɧɨɦ�ɜɨɡɪɚɫɬɟ��ɫɨɤɪɚɳɟɧɢɟ�ɭɪɨɜɧɹ�ɦɚɬɟɪɢɧɫɤɨɣ�
ɢ� ɦɥɚɞɟɧɱɟɫɤɨɣ� ɫɦɟɪɬɧɨɫɬɢ� ɧɟ� ɦɟɧɟɟ�� ɱɟɦ� ɜ� �� ɪɚɡɚ�� ɩɨɜɵɲɟɧɢɟ� ɭɪɨɜɧɹ�
ɪɨɠɞɚɟɦɨɫɬɢ� �ɭɜɟɥɢɱɟɧɢɟ� ɫɭɦɦɚɪɧɨɝɨ� ɤɨɷɮɮɢɰɢɟɧɬɚ� ɪɨɠɞɚɟɦɨɫɬɢ� ɜ� ����
ɪɚɡɚ�� 

ɋɨɝɥɚɫɧɨ� ɤɨɧɰɟɩɰɢɢ� ɞɟɦɨɝɪɚɮɢɱɟɫɤɨɝɨ� ɪɚɡɜɢɬɢɹ� Ɋɟɫɩɭɛɥɢɤɢ�
Ȼɚɲɤɨɪɬɨɫɬɚɧ� �ɊȻ�� ɛɵɥɢ� ɨɩɪɟɞɟɥɟɧɵ� ɫɥɟɞɭɸɳɢɟ� ɩɪɢɨɪɢɬɟɬɵ� ɩɨ�
ɞɨɫɬɢɠɟɧɢɸ�ɤɥɸɱɟɜɵɯ�ɩɨɤɚɡɚɬɟɥɟɣ�ɜɨɫɩɪɨɢɡɜɨɞɫɬɜɚ�ɧɚɫɟɥɟɧɢɹ�ɧɚ�ɩɟɪɢɨɞ�
2015-����� ɝɨɞɵ�� ɞɨɜɟɫɬɢ ɱɢɫɥɟɧɧɨɫɬɶ� ɧɚɫɟɥɟɧɢɹ� ɞɨ� ����� ɬɵɫ�� ɱɟɥɨɜɟɤ� ɢ�
ɭɜɟɥɢɱɢɬɶ�ɫɪɟɞɧɸɸ�ɩɪɨɞɨɥɠɢɬɟɥɶɧɨɫɬɶ�ɠɢɡɧɢ�ɞɨ����ɥɟɬ�>�@� 

Ⱦɨɫɬɢɠɟɧɢɟ� ɰɟɥɟɣ� ɞɟɦɨɝɪɚɮɢɱɟɫɤɨɣ� ɩɨɥɢɬɢɤɢ� ɊɎ� ɢ� ɊȻ� ɜ�
ɡɧɚɱɢɬɟɥɶɧɨɣ� ɫɬɟɩɟɧɢ� ɡɚɜɢɫɢɬ� ɨɬ� ɭɫɩɟɲɧɨɝɨ� ɪɟɲɟɧɢɹ� ɲɢɪɨɤɨɝɨ� ɤɪɭɝɚ�
ɡɚɞɚɱ� ɫɨɰɢɚɥɶɧɨ-ɷɤɨɧɨɦɢɱɟɫɤɨɝɨ� ɪɚɡɜɢɬɢɹ�� ɫɨɡɞɚɧɢɹ� ɷɮɮɟɤɬɢɜɧɨɣ�
ɫɨɰɢɚɥɶɧɨɣ� ɢɧɮɪɚɫɬɪɭɤɬɭɪɵ� �ɡɞɪɚɜɨɨɯɪɚɧɟɧɢɹ�� ɫɨɰɢɚɥɶɧɨɣ� ɡɚɳɢɬɵ�
ɧɚɫɟɥɟɧɢɹ��� ɭɥɭɱɲɟɧɢɹ�ɫɚɧɢɬɚɪɧɨ-ɷɩɢɞɟɦɢɨɥɨɝɢɱɟɫɤɨɣ�ɨɛɫɬɚɧɨɜɤɢ�� ɜ� ɬɨɦ�
ɱɢɫɥɟ� ɫɧɢɠɟɧɢɟ� ɭɪɨɜɧɹ� ɡɚɝɪɹɡɧɟɧɢɹ� ɚɬɦɨɫɮɟɪɧɨɝɨ� ɜɨɡɞɭɯɚ�� ɩɪɨɞɭɤɬɨɜ�
ɩɢɬɚɧɢɹ��ɢɫɬɨɱɧɢɤɨɜ�ɩɢɬɶɟɜɨɝɨ�ɜɨɞɨɫɧɚɛɠɟɧɢɹ� 

Ɉɛɟɫɩɟɱɟɧɢɟ� ɧɚɫɟɥɟɧɢɹ� ɩɢɬɶɟɜɨɣ� ɜɨɞɨɣ� ɝɚɪɚɧɬɢɪɨɜɚɧɧɨɝɨ� ɤɚɱɟɫɬɜɚ�
ɩɪɨɞɨɥɠɚɟɬ� ɨɫɬɚɜɚɬɶɫɹ� ɜɚɠɧɨɣ� ɩɪɨɛɥɟɦɨɣ� ɜ� ɫɜɹɡɢ� ɫ� ɫɭɳɟɫɬɜɭɸɳɢɦ�
ɜɨɡɞɟɣɫɬɜɢɟɦ� ɢɫɬɨɱɧɢɤɨɜ� ɡɚɝɪɹɡɧɟɧɢɹ� ɧɚ� ɜɨɞɧɵɟ� ɨɛɴɟɤɬɵ�� ȼ� ɭɫɥɨɜɢɹɯ�
ɢɧɬɟɧɫɢɜɧɨɝɨ� ɡɚɝɪɹɡɧɟɧɢɢ� ɩɨɜɟɪɯɧɨɫɬɧɵɯ� ɢ� ɩɨɞɡɟɦɧɵɯ� ɢɫɬɨɱɧɢɤɨɜ�
ɯɨɡɹɣɫɬɜɟɧɧɨ-ɩɢɬɶɟɜɨɝɨ� ɜɨɞɨɫɧɚɛɠɟɧɢɹ� ɬɨɤɫɢɱɧɵɦɢ� ɩɪɨɞɭɤɬɚɦɢ�
ɯɨɡɹɣɫɬɜɟɧɧɨɣ�ɞɟɹɬɟɥɶɧɨɫɬɢ�ɱɟɥɨɜɟɤɚ�ɪɟɝɢɫɬɪɢɪɭɟɬɫɹ�ɭɯɭɞɲɟɧɢɟ�ɤɚɱɟɫɬɜɚ�
ɩɨɞɚɜɚɟɦɨɣ� ɧɚɫɟɥɟɧɢɸ� ɩɢɬɶɟɜɨɣ� ɜɨɞɵ�� ɱɬɨ� ɩɪɟɞɫɬɚɜɥɹɟɬ� ɫɟɪɶɟɡɧɭɸ�
ɨɩɚɫɧɨɫɬɶ�ɞɥɹ�ɡɞɨɪɨɜɶɹ�ɧɚɫɟɥɟɧɢɹ� 

ɋɨɝɥɚɫɧɨ� ɞɚɧɧɵɦ� Ɋɨɫɩɨɬɪɟɛɧɚɞɡɨɪɚ� ɜ� ɧɚɫɬɨɹɳɟɟ� ɜɪɟɦɹ�
ɞɨɛɪɨɤɚɱɟɫɬɜɟɧɧɨɣ�ɩɢɬɶɟɜɨɣ�ɜɨɞɨɣ�ɨɛɟɫɩɟɱɟɧɨ�ɥɢɲɶ�������ɧɚɫɟɥɟɧɢɹ�ɊɎ�
>�@�� Ɉɫɧɨɜɧɚɹ� ɱɚɫɬɶ� ɧɚɫɟɥɟɧɢɹ�� ɨɛɟɫɩɟɱɟɧɧɨɝɨ� ɜɨɞɨɣ� ɝɚɪɚɧɬɢɪɨɜɚɧɧɨɝɨ�
ɤɚɱɟɫɬɜɚ�ɩɪɨɠɢɜɚɟɬ�ɜ�ɝɨɪɨɞɫɤɢɯ�ɩɨɫɟɥɟɧɢɹɯ��������ɂɡ�ɨɛɳɟɝɨ�ɤɨɥɢɱɟɫɬɜɚ�
ɫɭɳɟɫɬɜɭɸɳɢɯ�ɢɫɬɨɱɧɢɤɨɜ�ɰɟɧɬɪɚɥɢɡɨɜɚɧɧɨɝɨ�ɩɢɬɶɟɜɨɝɨ�ɜɨɞɨɫɧɚɛɠɟɧɢɹ�± 
������ɧɟ�ɨɬɜɟɱɚɸɬ�ɫɚɧɢɬɚɪɧɨ-ɷɩɢɞɟɦɢɨɥɨɝɢɱɟɫɤɢɦ�ɬɪɟɛɨɜɚɧɢɹɦ� 

ɋɚɧɢɬɚɪɧɨɟ� ɧɟɛɥɚɝɨɩɨɥɭɱɢɟ� ɛɨɥɟɟ� ����ɢɫɬɨɱɧɢɤɨɜ� ɩɨɜɟɪɯɧɨɫɬɧɨɝɨ�
ɢ� ���� ɢɫɬɨɱɧɢɤɨɜ� ɩɨɞɡɟɦɧɨɝɨ� ɜɨɞɨɫɧɚɛɠɟɧɢɹ� ɨɛɭɫɥɨɜɥɟɧɨ� ɨɬɫɭɬɫɬɜɢɟɦ�
ɡɨɧ�ɫɚɧɢɬɚɪɧɨɣ�ɨɯɪɚɧɵ�ɢ�ɧɟɫɨɛɥɸɞɟɧɢɟɦ�ɬɪɟɛɨɜɚɧɢɣ�ɤ�ɢɯ�ɨɪɝɚɧɢɡɚɰɢɢ�ɢ�
ɷɤɫɩɥɭɚɬɚɰɢɢ� 

Ⱥɧɚɥɢɡ� ɦɚɬɟɪɢɚɥɨɜ� ɫɚɧɢɬɚɪɧɨɝɨ� ɫɨɫɬɨɹɧɢɹ� ɰɟɧɬɪɚɥɢɡɨɜɚɧɧɵɯ� ɢ�
ɧɟɰɟɧɬɪɚɥɢɡɨɜɚɧɧɵɯ� ɢɫɬɨɱɧɢɤɨɜ� ɜɨɞɨɫɧɚɛɠɟɧɢɹ� ɩɨɡɜɨɥɢɥ� ɨɩɪɟɞɟɥɢɬɶ�
ɨɫɧɨɜɧɵɟ�ɩɪɢɱɢɧɵ�ɢɯ�ɧɟɭɞɨɜɥɟɬɜɨɪɢɬɟɥɶɧɨɝɨ�ɫɨɫɬɨɹɧɢɹ� 

- ɮɚɤɬɨɪɵ� ɩɪɢɪɨɞɧɨɝɨ� ɯɚɪɚɤɬɟɪɚ� �ɩɨɜɵɲɟɧɧɨɟ� ɫɨɞɟɪɠɚɧɢɟ� ɜ� ɜɨɞɟ�
ɜɨɞɨɧɨɫɧɵɯ� ɝɨɪɢɡɨɧɬɨɜ� ɫɨɥɟɣ� ɤɚɥɶɰɢɹ�� ɦɚɝɧɢɹ�� ɫɨɟɞɢɧɟɧɢɣ� ɠɟɥɟɡɚ��
ɦɚɪɝɚɧɰɚ��ɫɭɥɶɮɚɬɨɜ��ɯɥɨɪɢɞɨɜ��ɮɬɨɪɢɞɨɜ�� 

- ɭɜɟɥɢɱɢɜɚɸɳɟɟɫɹ� ɬɟɯɧɨɝɟɧɧɨɟ� ɡɚɝɪɹɡɧɟɧɢɟ� ɩɨɜɟɪɯɧɨɫɬɧɵɯ� ɢ�
ɩɨɞɡɟɦɧɵɯ�ɜɨɞ�ɜ�ɪɟɡɭɥɶɬɚɬɟ�ɯɨɡɹɣɫɬɜɟɧɧɨɣ�ɞɟɹɬɟɥɶɧɨɫɬɢ�ɱɟɥɨɜɟɤɚ� 
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- ɨɬɫɭɬɫɬɜɢɟ� ɢɥɢ� ɧɟɧɚɞɥɟɠɚɳɟɟ� ɫɨɫɬɨɹɧɢɟ� ɡɨɧ� ɫɚɧɢɬɚɪɧɨɣ� ɨɯɪɚɧɵ�
ɜɨɞɨɢɫɬɨɱɧɢɤɨɜ� 

- ɨɬɫɭɬɫɬɜɢɟ� ɩɪɨɢɡɜɨɞɫɬɜɟɧɧɨɝɨ� ɤɨɧɬɪɨɥɹ� ɢɥɢ� ɨɫɭɳɟɫɬɜɥɟɧɢɟ�
ɩɪɨɢɡɜɨɞɫɬɜɟɧɧɨɝɨ�ɤɨɧɬɪɨɥɹ�ɜ�ɫɨɤɪɚɳɟɧɧɨɦ�ɨɛɴɟɦɟ� 

- ɢɫɩɨɥɶɡɨɜɚɧɢɟ� ɭɫɬɚɪɟɜɲɢɯ� ɬɟɯɧɨɥɨɝɢɱɟɫɤɢɯ� ɪɟɲɟɧɢɣ�
ɜɨɞɨɩɨɞɝɨɬɨɜɤɢ�ɜ�ɭɫɥɨɜɢɹɯ�ɭɯɭɞɲɟɧɢɹ�ɤɚɱɟɫɬɜɚ�ɜɨɞɵ� 

- ɧɢɡɤɨɟ� ɫɚɧɢɬɚɪɧɨ-ɬɟɯɧɢɱɟɫɤɨɟ� ɫɨɫɬɨɹɧɢɟ� ɫɭɳɟɫɬɜɭɸɳɢɯ�
ɜɨɞɨɩɪɨɜɨɞɧɵɯ�ɫɟɬɟɣ�ɢ�ɫɨɨɪɭɠɟɧɢɣ� 

- ɧɟɫɬɚɛɢɥɶɧɚɹ� ɩɨɞɚɱɚ� ɜɨɞɵ� ɜ� ɪɚɡɜɨɞɹɳɭɸ� ɫɟɬɶ�� ɩɪɢɜɨɞɹɳɚɹ� ɤ� ɟɟ�
ɜɬɨɪɢɱɧɨɦɭ�ɡɚɝɪɹɡɧɟɧɢɸ� 

Ʉɚɤ� ɩɨɤɚɡɵɜɚɸɬ� ɦɧɨɝɨɱɢɫɥɟɧɧɵɟ� ɢɫɫɥɟɞɨɜɚɧɢɹ�� ɧɚ� ɨɬɞɟɥɶɧɵɯ�
ɬɟɪɪɢɬɨɪɢɹɯ� Ɋɨɫɫɢɢ� ɜɨɞɨɧɨɫɧɵɟ� ɝɨɪɢɡɨɧɬɵ� ɯɚɪɚɤɬɟɪɢɡɭɸɬɫɹ�
ɩɨɜɵɲɟɧɧɵɦ�� ɩɨ� ɨɬɧɨɲɟɧɢɸ� ɤ� ɧɨɪɦɚɬɢɜɚɦ�� ɫɨɞɟɪɠɚɧɢɟɦ� ɠɟɥɟɡɚ��
ɦɚɪɝɚɧɰɚ�� ɪɬɭɬɢ�� ɦɟɞɢ�� ɤɚɞɦɢɹ�� ɯɪɨɦɚ�� ɛɨɪɚ�� ɫɬɪɨɧɰɢɹ�� ɧɟɮɬɟɩɪɨɞɭɤɬɨɜ��
ɮɟɧɨɥɨɜ�� ɫɭɥɶɮɚɬɨɜ�� ɯɥɨɪɢɞɨɜ�� ɧɢɬɪɚɬɨɜ� ɢ� ɞɪ�� ɉɪɢ� ɷɬɨɦ� ɧɚɛɥɸɞɚɟɬɫɹ�
ɡɚɝɪɹɡɧɟɧɢɟ� ɢɫɬɨɱɧɢɤɨɜ� ɜɨɞɨɫɧɚɛɠɟɧɢɹ� ɩɢɬɶɟɜɵɯ� ɜɨɞ� ɨɫɧɨɜɧɵɯ�
ɩɪɨɦɵɲɥɟɧɧɵɯ�ɰɟɧɬɪɨɜ�ɢ�ɫɟɥɶɫɤɢɯ�ɧɚɫɟɥɟɧɧɵɯ�ɩɭɧɤɬɨɜ� 

ȼ� ɨɬɟɱɟɫɬɜɟɧɧɨɣ� ɢ� ɡɚɪɭɛɟɠɧɨɣ� ɥɢɬɟɪɚɬɭɪɟ� ɜɫɟ� ɱɚɳɟ� ɩɭɛɥɢɤɭɸɬɫɹ�
ɪɚɛɨɬɵ�� ɫɜɢɞɟɬɟɥɶɫɬɜɭɸɳɢɟ� ɨ� ɩɪɢɱɢɧɧɨ-ɫɥɟɞɫɬɜɟɧɧɵɯ� ɫɜɹɡɹɯ� ɪɹɞɚ�
ɡɚɛɨɥɟɜɚɧɢɣ�ɫɟɪɞɟɱɧɨ-ɫɨɫɭɞɢɫɬɨɣ��ɦɨɱɟɜɵɞɟɥɢɬɟɥɶɧɨɣ��ɩɢɳɟɜɚɪɢɬɟɥɶɧɨɣ��
ɧɟɪɜɧɨɣ�� ɢɦɦɭɧɧɨɣ� ɫɢɫɬɟɦ�� ɨɩɨɪɧɨ-ɞɜɢɝɚɬɟɥɶɧɨɝɨ� ɚɩɩɚɪɚɬɚ�� ɞɟɮɟɤɬɨɜ�
ɪɚɡɜɢɬɢɹ� ɫ� ɭɩɨɬɪɟɛɥɟɧɢɟɦ� ɩɢɬɶɟɜɵɯ� ɜɨɞ�� ɫɨɞɟɪɠɚɳɢɯ� ɩɨɜɵɲɟɧɧɵɟ�
ɤɨɧɰɟɧɬɪɚɰɢɢ�ɜɪɟɞɧɵɯ�ɫɨɟɞɢɧɟɧɢɣ� 

Ʉɚɤ�ɫɜɢɞɟɬɟɥɶɫɬɜɭɟɬ�ɨɮɢɰɢɚɥɶɧɚɹ�ɫɬɚɬɢɫɬɢɤɚ�ɧɟɭɞɨɜɥɟɬɜɨɪɢɬɟɥɶɧɨɟ�
ɤɚɱɟɫɬɜɨ� ɩɢɬɶɟɜɨɣ� ɜɨɞɵ� ɮɨɪɦɢɪɭɟɬ� ɧɚ� ɬɟɪɪɢɬɨɪɢɹɯ� ɊɎ� ɨɤɨɥɨ� ����� ɬɵɫ��
ɞɨɩɨɥɧɢɬɟɥɶɧɵɯ� ɫɥɭɱɚɟɜ� ɫɦɟɪɬɟɣ� ɢ� ����� ɬɵɫ�� ɞɨɩɨɥɧɢɬɟɥɶɧɵɯ� ɫɥɭɱɚɟɜ�
ɡɚɛɨɥɟɜɚɧɢɣ� ɜɫɟɝɨ� ɧɚɫɟɥɟɧɢɹ� �ɜ� ɬ�ɱ�� ɡɚɧɹɬɨɝɨ� ɧɚɫɟɥɟɧɢɹ�� ɜɤɥɸɱɚɹ�
ɜɪɟɦɟɧɧɭɸ� ɧɟɬɪɭɞɨɫɩɨɫɨɛɧɨɫɬɶ� ɩɨ� ɭɯɨɞɭ� ɡɚ� ɛɨɥɶɧɵɦ��� Ɉɛɳɢɣ� ɭɳɟɪɛ��
ɨɛɭɫɥɨɜɥɟɧɧɵɣ� ɜɨɡɞɟɣɫɬɜɢɟɦ� ɡɚɝɪɹɡɧɟɧɧɵɯ� ɩɢɬɶɟɜɵɯ� ɜɨɞ� ɧɚ� ɫɨɫɬɨɹɧɢɟ�
ɡɞɨɪɨɜɶɟ�ɧɚɫɟɥɟɧɢɹ��ɟɠɟɝɨɞɧɨ�ɫɨɫɬɚɜɥɹɟɬ�ɨɤɨɥɨ����ɦɥɪɞ��ɪɭɛɥɟɣ� 

ɍɱɢɬɵɜɚɹ� ɞɨɫɬɚɬɨɱɧɨ� ɜɵɫɨɤɢɣ� ɪɢɫɤ� ɡɞɨɪɨɜɶɸ� ɧɚɫɟɥɟɧɢɹ�� ɜ� ɫɜɹɡɢ� ɫ�
ɭɩɨɬɪɟɛɥɟɧɢɟɦ� ɡɚɝɪɹɡɧɟɧɧɵɯ� ɩɢɬɶɟɜɵɯ� ɜɨɞ�� ɩɪɢɨɛɪɟɬɚɸɬ� ɨɫɨɛɭɸ�
ɡɧɚɱɢɦɨɫɬɶ� ɜɨɩɪɨɫɵ� ɪɟɝɭɥɢɪɨɜɚɧɢɹ� ɤɚɱɟɫɬɜɚ� ɢɫɬɨɱɧɢɤɨɜ� ɩɢɬɶɟɜɨɝɨ�
ɜɨɞɨɫɧɚɛɠɟɧɢɹ� 

ȼ� ɨɛɥɚɫɬɢ� ɪɚɡɪɚɛɨɬɤɢ� ɧɨɪɦɚɬɢɜɧɨɣ� ɛɚɡɵ� ɪɟɝɭɥɢɪɨɜɚɧɢɹ� ɤɚɱɟɫɬɜɚ�
ɩɢɬɶɟɜɵɯ�ɜɨɞ�ɊɎ�ɨɩɟɪɟɠɚɟɬ�ɦɢɪɨɜɨɟ� ɫɨɨɛɳɟɫɬɜɨ��ɢɦɟɹ����ɩɪɢɨɪɢɬɟɬɧɵɯ�
ɩɨɤɚɡɚɬɟɥɟɣ� ɢ ���� ɞɨɩɨɥɧɢɬɟɥɶɧɵɯ� ɧɨɪɦɚɬɢɜɧɵɯ� ɩɨɤɚɡɚɬɟɥɟɣ� ɞɥɹ�
ɩɢɬɶɟɜɨɣ�ɜɨɞɵ��ɚ�ɬɚɤɠɟ�ɛɨɥɟɟ������ɧɨɪɦɚɬɢɜɨɜ�ɫɨɞɟɪɠɚɧɢɹ�ɜɟɳɟɫɬɜ�ɜ�ɜɨɞɟ�
ɜɨɞɧɵɯ� ɨɛɴɟɤɬɨɜ� ɤɭɥɶɬɭɪɧɨ-ɛɵɬɨɜɨɝɨ� ɢ� ɯɨɡɹɣɫɬɜɟɧɧɨ-ɩɢɬɶɟɜɨɝɨ�
ɜɨɞɨɩɨɥɶɡɨɜɚɧɢɹ�� Ɉɫɧɨɜɧɵɟ� ɩɪɢɨɪɢɬɟɬɵ� ɜɤɥɸɱɚɸɬ� ɜ� ɫɟɛɹ�
ɦɢɤɪɨɛɢɨɥɨɝɢɱɟɫɤɢɟ��ɨɛɨɛɳɟɧɧɵɟ�ɮɢɡɢɤɨ-ɯɢɦɢɱɟɫɤɢɟ�ɢ�ɪɚɞɢɨɥɨɝɢɱɟɫɤɢɟ�
ɩɨɤɚɡɚɬɟɥɢ��ɩɪɨɞɭɤɬɵ�ɞɟɡɢɧɮɟɤɰɢɢ�ɜɨɞɵ��ɪɹɞ�ɫɨɟɞɢɧɟɧɢɣ�ɧɟɨɪɝɚɧɢɱɟɫɤɨɣ�
ɢ�ɨɪɝɚɧɢɱɟɫɤɨɣ�ɩɪɢɪɨɞɵ� 
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Ⱥɧɚɥɢɡ� ɫɭɳɟɫɬɜɭɸɳɟɣ� ɢɧɮɨɪɦɚɰɢɢ� ɩɨ� ɩɪɨɛɥɟɦɚɦ� ɪɟɝɭɥɢɪɨɜɚɧɢɹ�
ɤɚɱɟɫɬɜɚ� ɩɢɬɶɟɜɵɯ� ɜɨɞ� >�-�@� ɫɜɢɞɟɬɟɥɶɫɬɜɭɟɬ�� ɱɬɨ� ɜ� ɨɛɳɟɦɢɪɨɜɨɦ 
ɦɚɫɲɬɚɛɟ� ɩɪɚɤɬɢɱɟɫɤɢ� ɨɬɫɭɬɫɬɜɭɸɬ� ɟɞɢɧɵɟ� ɬɪɟɛɨɜɚɧɢɹ� ɤ� ɫɨɫɬɚɜɭ� ɢ�
ɫɜɨɣɫɬɜɚɦ� ɩɢɬɶɟɜɨɣ� ɜɨɞɵ�� ɉɪɢ� ɫɪɚɜɧɢɜɚɧɢɢ� ɦɟɠɞɭɧɚɪɨɞɧɵɯ� ɢ�
ɧɚɰɢɨɧɚɥɶɧɵɯ�ɫɬɚɧɞɚɪɬɨɜ�ɊɎ��ȿɋ��ȼɈɁ��Ʉɢɬɚɹ��ɋɒȺ�ɜɵɹɜɥɹɟɬɫɹ�ɪɚɡɥɢɱɢɟ�
ɜ�ɩɟɪɟɱɧɹɯ�ɢ�ɜɟɥɢɱɢɧɚɯ�ɨɩɪɟɞɟɥɹɟɦɵɯ�ɩɨɤɚɡɚɬɟɥɟɣ�� 

Ɍɚɤ��ɫɭɳɟɫɬɜɟɧɧɵɟ ɪɚɡɥɢɱɢɹ�ɜ�ɬɪɟɛɨɜɚɧɢɹɯ�ɫɬɚɧɞɚɪɬɨɜ�ɧɚɛɥɸɞɚɸɬɫɹ�
ɩɨ� ɩɨɤɚɡɚɬɟɥɹɦ� ɨɛɳɟɣ� ɠɟɫɬɤɨɫɬɢ�� ɜɟɥɢɱɢɧ� ɫɨɞɟɪɠɚɧɢɹ� ɤɚɞɦɢɹ�� ɪɬɭɬɢ��
ɯɥɨɪɢɞɨɜ�� ɛɟɧɡ�ɚ�ɩɢɪɟɧɚ�� ɤɫɢɥɨɥɚ�� ɚɧɢɨɧɚɤɬɢɜɧɵɯ� ɉȺȼ�� ɬɨɥɭɨɥɚ��
ɨɫɬɚɬɨɱɧɨɝɨ� ɯɥɨɪɚ� ɢ� ɞɪ�� ɉɪɢɱɟɦ� ɥɢɬɢɣ�� ɧɟɮɬɟɩɪɨɞɭɤɬɵ�� ɷɬɢɥɛɟɧɡɨɥ��
ɬɪɢɯɥɨɪɮɟɧɨɥ� ɤɨɧɬɪɨɥɢɪɭɸɬɫɹ� ɬɨɥɶɤɨ� ɜ� ɊɎ�� ɚɫɛɟɫɬ� ± ɜ� ɋɒȺ��
ɮɨɪɦɚɥɶɞɟɝɢɞ� ± ɊɎ� ɢ� Ʉɢɬɚɟ�� ɯɥɨɪɨɮɨɪɦ� ± ȿɋ� ɢ� Ʉɢɬɚɟ�� ɚ� ɪɹɞ�
ɦɢɤɪɨɛɢɨɥɨɝɢɱɟɫɤɢɯ� ɩɨɤɚɡɚɬɟɥɟɣ� �ɨɛɳɟɟ� ɦɢɤɪɨɛɧɨɟ� ɱɢɫɥɨ� �ɈɆɑ�� ɢ�
ɤɨɥɢɮɚɝɢ��± ɬɨɥɶɤɨ�ɜ�ɊɎ� 

ɋɥɟɞɭɟɬ� ɨɬɦɟɬɢɬɶ�� ɱɬɨ� ɧɨɪɦɚɬɢɜɧɵɟ� ɛɚɡɵ� ɫɬɚɧɞɚɪɬɨɜ� ɢ� ɪɭɤɨɜɨɞɫɬɜ�
ɩɨ�ɤɚɱɟɫɬɜɭ�ɩɢɬɶɟɜɵɯ�ɜɨɞ�ɩɨɫɬɨɹɧɧɨ�ɪɚɡɜɢɜɚɸɬɫɹ�ɢ�ɫɨɜɟɪɲɟɧɫɬɜɭɸɬɫɹ�ɩɨ�
ɦɟɪɟ�ɧɚɤɨɩɥɟɧɢɹ�ɧɨɜɵɯ�ɧɚɭɱɧɵɯ�ɡɧɚɧɢɣ�ɨ�ɞɟɣɫɬɜɢɢ�ɜɨɞɧɵɯ�ɡɚɝɪɹɡɧɟɧɢɣ�ɧɚ�
ɱɟɥɨɜɟɤɚ� 

Ɍɚɤɢɦ� ɨɛɪɚɡɨɦ�� ɩɪɨɜɟɞɟɧɧɵɣ� ɚɧɚɥɢɡ� ɞɨɫɬɭɩɧɵɯ� ɢɧɮɨɪɦɚɰɢɨɧɧɵɯ�
ɦɚɬɟɪɢɚɥɨɜ� ɢ� ɫɨɛɫɬɜɟɧɧɵɯ� ɢɫɫɥɟɞɨɜɚɧɢɣ� ɜɫɤɪɵɜɚɟɬ� ɧɟ� ɬɨɥɶɤɨ� ɨɫɬɪɨɬɭ�
ɫɭɳɟɫɬɜɭɸɳɢɯ�ɩɪɨɛɥɟɦ�ɛɟɡɨɩɚɫɧɨɝɨ�ɜɨɞɨɨɛɟɫɩɟɱɟɧɢɹ��ɧɨ�ɢ�ɨɛɨɫɧɨɜɵɜɚɟɬ�
ɧɟɨɛɯɨɞɢɦɨɫɬɶ� ɢ� ɚɤɬɭɚɥɶɧɨɫɬɶ� ɩɪɢɧɹɬɢɹ� ɫɚɧɢɬɚɪɧɨ-ɡɚɤɨɧɨɞɚɬɟɥɶɧɵɯ�
ɪɟɲɟɧɢɣ� ɩɨ� ɝɚɪɦɨɧɢɡɚɰɢɢ� ɩɨɤɚɡɚɬɟɥɟɣ� ɤɚɱɟɫɬɜɚ� ɩɢɬɶɟɜɨɣ� ɜɨɞɵ� ɢ�
ɫɧɢɠɟɧɢɸ�ɢɯ�ɧɟɝɚɬɢɜɧɨɝɨ�ɜɨɡɞɟɣɫɬɜɢɹ�ɧɚ�ɫɨɫɬɨɹɧɢɟ�ɡɞɨɪɨɜɶɹ�ɧɚɫɟɥɟɧɢɹ� 

ɉɪɢ� ɷɬɨɦ� ɛɟɡɨɩɚɫɧɨɫɬɶ� ɜɨɞɨɫɧɚɛɠɟɧɢɹ� ɞɥɹ� ɡɞɨɪɨɜɶɹ� ɧɚɫɟɥɟɧɢɹ�
ɞɨɥɠɧɚ�ɨɛɟɫɩɟɱɢɜɚɬɶɫɹ� 

- ɫɨɡɞɚɧɢɟɦ� ɷɮɮɟɤɬɢɜɧɨɣ� ɫɢɫɬɟɦɵ� ɜɨɞɨɫɧɚɛɠɟɧɢɹ�ɢ� ɜɨɞɨɨɬɜɟɞɟɧɢɹ�
ɧɚ�ɬɟɪɪɢɬɨɪɢɹɯ�ɧɚɫɟɥɟɧɧɵɯ�ɩɭɧɤɬɨɜ� 

- ɮɨɪɦɢɪɨɜɚɧɢɟɦ� ɩɟɪɟɱɧɟɣ� ɩɨɤɚɡɚɬɟɥɟɣ� ɤɚɱɟɫɬɜɚ� ɩɢɬɶɟɜɵɯ� ɜɨɞ� ɞɥɹ�
ɫɨɜɟɪɲɟɧɫɬɜɨɜɚɧɢɹ� ɫɢɫɬɟɦɵ� ɤɨɧɬɪɨɥɹ� ɩɨ� ɨɬɞɟɥɶɧɵɦ� ɩɪɨɦɵɲɥɟɧɧɵɦ�
ɰɟɧɬɪɚɦ� ɊɎ� ɫ� ɝɚɪɦɨɧɢɡɚɰɢɟɣ� ɧɨɪɦɚɬɢɜɧɵɯ� ɜɟɥɢɱɢɧ� ɫ� ɦɟɠɞɭɧɚɪɨɞɧɵɦɢ�
ɬɪɟɛɨɜɚɧɢɹɦɢ� 

- ɭɫɤɨɪɟɧɧɵɦ� ɪɚɡɜɢɬɢɟɦ� ɢɧɧɨɜɚɰɢɨɧɧɨ-ɬɟɯɧɨɥɨɝɢɱɟɫɤɨɝɨ�
ɩɨɬɟɧɰɢɚɥɚ� ɢ� ɭɥɭɱɲɟɧɢɟ� ɤɚɱɟɫɬɜɚ� ɩɢɬɶɟɜɨɝɨ� ɜɨɞɨɫɧɚɛɠɟɧɢɹ� ɧɚ� ɨɫɧɨɜɟ�
ɧɨɜɵɯ�ɬɟɯɧɨɥɨɝɢɱɟɫɤɢɯ�ɪɟɲɟɧɢɣ� 

 
Ʌɢɬɟɪɚɬɭɪɚ 
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ɫɥɭɠɛɚ�ɩɨ�ɧɚɞɡɨɪɭ�ɜ�ɫɮɟɪɟ�ɡɚɳɢɬɵ�ɩɪɚɜ�ɩɨɬɪɟɛɢɬɟɥɟɣ�ɢ�ɛɥɚɝɨɩɨɥɭɱɢɹ�ɱɟɥɨɜɟɤɚ�������± 
����ɫ� 

��� Ɋɚɯɦɚɧɢɧ� ɘ�Ⱥ��� Ʉɪɚɫɨɜɫɤɢɣ� Ƚ�ɇ��� ȿɝɨɪɨɜɚ� ɇ�Ⱥ��� Ɇɢɯɚɣɥɨɜɚ� Ɋ�ɂ�� ���� ɥɟɬ�
ɡɚɤɨɧɨɞɚɬɟɥɶɧɨɝɨ�ɪɟɝɭɥɢɪɨɜɚɧɢɹ�ɤɚɱɟɫɬɜɚ�ɩɢɬɶɟɜɨɣ�ɜɨɞɵ��Ɋɟɬɪɨɫɩɟɤɬɢɜɚ��ɫɨɜɪɟɦɟɧɧɨɟ�
ɫɨɫɬɨɹɧɢɟ�ɢ�ɩɟɪɫɩɟɤɬɢɜɵ���Ƚɢɝɢɟɧɚ�ɢ�ɫɚɧɢɬɚɪɢɹ��± 2014. ± ʋ����± ɋ���±17. 

���Ɋɚɯɦɚɧɢɧ�ɘ�Ⱥ���Ɇɢɯɚɣɥɨɜɚ�Ɋ�ɂ���Ʉɢɪɶɹɧɨɜɚ�Ʌ�Ɏ���ɋɟɜɨɫɬɶɹɧɨɜɚ�ȿ�Ɇ���Ɋɵɠɨɜɚ�
ɂ�ɇ��� ɋɚɜɪɨɧɫɤɢɣ� Ⱥ�ɘ�� Ⱥɤɬɭɚɥɶɧɵɟ� ɩɪɨɛɥɟɦɵ� ɨɛɟɫɩɟɱɟɧɢɹ� ɧɚɫɟɥɟɧɢɹ�
ɞɨɛɪɨɤɚɱɟɫɬɜɟɧɧɨɣ�ɩɢɬɶɟɜɨɣ�ɜɨɞɨɣ�ɢ�ɩɭɬɢ�ɢɯ�ɪɟɲɟɧɢɹ���ȼɟɫɬɧɢɤ�ɊȺɆɇ��± 2006. ± ʋ���
± ɋ���±17. 
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Ɂɧɚɱɢɦɵɦɢ� ɡɚɝɪɹɡɧɢɬɟɥɹɦɢ� ɨɛɴɟɤɬɨɜ� ɨɤɪɭɠɚɸɳɟɣ ɫɪɟɞɵ�� ɮɨɪɦɢɪɭɸɳɢɦɢ�
ɩɨɜɵɲɟɧɧɵɣ� ɭɪɨɜɟɧɶ� ɤɚɧɰɟɪɨɝɟɧɧɨɝɨ� ɪɢɫɤɚ�� ɹɜɥɹɸɬɫɹ�� ɜ� ɚɬɦɨɫɮɟɪɧɨɦ� ɜɨɡɞɭɯɟ� ± 
ɮɨɪɦɚɥɶɞɟɝɢɞ�� ɬɟɬɪɚɯɥɨɪɦɟɬɚɧ�� ɯɪɨɦ�� ɭɝɥɟɪɨɞ�� ɛɟɧɡɨɥ�� ɜ� ɩɢɬɶɟɜɨɣ� ɜɨɞɟ�
ɰɟɧɬɪɚɥɢɡɨɜɚɧɧɨɝɨ�ɜɨɞɨɫɧɚɛɠɟɧɢɹ�± ɦɵɲɶɹɤ��ɯɪɨɦ�  

Ʉɥɸɱɟɜɵɟ� ɫɥɨɜɚ�� ɚɬɦɨɫɮɟɪɧɵɣ� ɜɨɡɞɭɯ�� ɩɢɬɶɟɜɚɹ� ɜɨɞɚ�� ɤɚɧɰɟɪɨɝɟɧɧɵɣ� ɪɢɫɤ�
ɡɞɨɪɨɜɶɸ�ɧɚɫɟɥɟɧɢɹ� 

 
ɗɤɨɥɨɝɨ-ɝɢɝɢɟɧɢɱɟɫɤɨɟ�ɨɛɨɫɧɨɜɚɧɢɟ�ɛɟɡɨɩɚɫɧɨɫɬɢ�ɫɪɟɞɵ�ɨɛɢɬɚɧɢɹ�ɫ�

ɭɱɟɬɨɦ�ɮɚɤɬɨɪɨɜ� ɪɢɫɤɚ� ɢ� ɫɨɫɬɨɹɧɢɹ� ɡɞɨɪɨɜɶɹ� ɧɚɫɟɥɟɧɢɹ� ɹɜɥɹɟɬɫɹ� ɜɚɠɧɨɣ�
ɫɨɰɢɚɥɶɧɨɣ�ɢ�ɦɟɞɢɤɨ-ɷɤɨɥɨɝɢɱɟɫɤɨɣ�ɩɪɨɛɥɟɦɨɣ�>�-�@��Ɂɚ�ɩɨɫɥɟɞɧɢɟ�ɝɨɞɵ�ɜ�
Ɋɨɫɫɢɢ� ɢ� ɜɨ� ɜɫɟɦ� ɦɢɪɟ� ɧɚɛɥɸɞɚɟɬɫɹ� ɪɨɫɬ� ɱɢɫɥɚ� ɡɥɨɤɚɱɟɫɬɜɟɧɧɵɯ�
ɧɨɜɨɨɛɪɚɡɨɜɚɧɢɣ�� ȿɠɟɝɨɞɧɨ� ɜ� ɦɢɪɟ� ɪɟɝɢɫɬɪɢɪɭɟɬɫɹ� ɨɤɨɥɨ� ��� ɦɥɧ�� ɧɨɜɵɯ�
ɫɥɭɱɚɟɜ�ɡɥɨɤɚɱɟɫɬɜɟɧɧɵɯ�ɧɨɜɨɨɛɪɚɡɨɜɚɧɢɣ�ɢ�ɛɨɥɟɟ���ɦɥɧ��ɫɦɟɪɬɟɣ�ɨɬ�ɧɢɯ�
>�@�� Ɉɬɞɟɥɶɧɵɦɢ� ɢɫɫɥɟɞɨɜɚɧɢɹɦɢ� ɩɨɤɚɡɚɧɨ�� ɱɬɨ� ɩɪɨɰɟɫɫ� ɪɚɡɜɢɬɢɹ�
ɡɥɨɤɚɱɟɫɬɜɟɧɧɵɯ� ɧɨɜɨɨɛɪɚɡɨɜɚɧɢɣ� ɢɦɟɟɬ� ɦɧɨɝɨɦɟɪɧɵɣ� ɯɚɪɚɤɬɟɪ��
ɫɜɹɡɚɧɧɵɣ� ɫ� ɜɨɡɞɟɣɫɬɜɢɟɦ� ɤɨɦɩɥɟɤɫɚ� ɬɟɯɧɨɝɟɧɧɵɯ�� ɩɪɢɪɨɞɧɵɯ�� ɦɟɞɢɤɨ-
ɞɟɦɨɝɪɚɮɢɱɟɫɤɢɯ� ɮɚɤɬɨɪɨɜ�� ɚ� ɬɚɤɠɟ� ɭɪɨɜɧɟɦ� ɫɨɰɢɚɥɶɧɨ-ɷɤɨɧɨɦɢɱɟɫɤɨɝɨ�
ɫɨɫɬɨɹɧɢɹ�ɬɟɪɪɢɬɨɪɢɣ�ɢ�ɨɛɪɚɡɚ�ɠɢɡɧɢ�ɧɚɫɟɥɟɧɢɹ�>�-6]. 

ɋɪɟɞɢ� ɩɪɨɦɵɲɥɟɧɧɵɯ� ɩɪɟɞɩɪɢɹɬɢɣ�� ɨɤɚɡɵɜɚɸɳɢɯ� ɡɧɚɱɢɦɨɟ�
ɜɨɡɞɟɣɫɬɜɢɟ� ɧɚ� ɡɚɝɪɹɡɧɟɧɢɟ� ɨɛɴɟɤɬɨɜ� ɫɪɟɞɵ� ɨɛɢɬɚɧɢɹ�� ɨɞɧɨ� ɢɡ� ɜɟɞɭɳɢɯ�
ɦɟɫɬ� ɡɚɧɢɦɚɸɬ� ɩɪɟɞɩɪɢɹɬɢɹ� ɧɟɮɬɹɧɨɝɨ� ɤɨɦɩɥɟɤɫɚ�� ɋɨɫɬɚɜ ɜɵɛɪɨɫɨɜ� ɢ�
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ɫɛɪɨɫɨɜ� ɡɚɝɪɹɡɧɹɸɳɢɯ� ɜɟɳɟɫɬɜ� ɧɟɮɬɟɩɟɪɟɪɚɛɚɬɵɜɚɸɳɢɯ� ɢ�
ɧɟɮɬɟɯɢɦɢɱɟɫɤɢɯ� ɩɪɨɢɡɜɨɞɫɬɜ� ɯɚɪɚɤɬɟɪɢɡɭɟɬɫɹ� ɲɢɪɨɤɢɦ� ɫɩɟɤɬɪɨɦ�
ɬɨɤɫɢɱɧɵɯ� ɫɨɟɞɢɧɟɧɢɣ�� ɜ� ɬɨɦ� ɱɢɫɥɟ�� ɨɛɥɚɞɚɸɳɢɯ� ɤɚɧɰɟɪɨɝɟɧɧɵɦɢ�
ɷɮɮɟɤɬɚɦɢ�� Ʉɨɧɰɟɧɬɪɚɰɢɹ� ɩɪɟɞɩɪɢɹɬɢɣ� ɧɟɮɬɹɧɨɝɨ� ɤɨɦɩɥɟɤɫɚ� ɜ�
Ɋɟɫɩɭɛɥɢɤɟ� Ȼɚɲɤɨɪɬɨɫɬɚɧ� �ɊȻ�� ɫɭɳɟɫɬɜɟɧɧɨ� ɩɪɟɜɵɲɚɟɬ� ɨɛɳɟɪɨɫɫɢɣɫɤɢɟ�
ɩɨɤɚɡɚɬɟɥɢ��ɨɫɨɛɟɧɧɨ�ɜ�ɱɚɫɬɢ�ɪɚɡɦɟɳɟɧɢɹ�ɩɪɟɞɩɪɢɹɬɢɣ�ɧɟɮɬɟɩɟɪɟɪɚɛɨɬɤɢ�
ɢ� ɧɟɮɬɟɯɢɦɢɢ�� ȼɫɥɟɞɫɬɜɢɟ� ɷɬɨɝɨ�� ɞɚɧɧɵɟ� ɬɟɪɪɢɬɨɪɢɢ� ɩɨɞɜɟɪɝɚɸɬɫɹ�
ɡɧɚɱɢɬɟɥɶɧɨɣ�ɯɢɦɢɱɟɫɤɨɣ�ɧɚɝɪɭɡɤɟ�ɧɚ�ɨɛɴɟɤɬɵ�ɨɤɪɭɠɚɸɳɟɣ�ɫɪɟɞɵ��Ɉɛɴɟɦ�
ɜɚɥɨɜɵɯ� ɜɵɛɪɨɫɨɜ� ɡɚɝɪɹɡɧɹɸɳɢɯ� ɜɟɳɟɫɬɜ� ɜ� ɚɬɦɨɫɮɟɪɭ� ɨɬ� ɨɫɧɨɜɧɵɯ�
ɨɛɴɟɤɬɨɜ�ɨɬɪɚɫɥɢ�ɧɚ�ɬɟɪɪɢɬɨɪɢɢ�ɊȻ�ɫɨɫɬɚɜɥɹɟɬ�ɨɤɨɥɨ�����ɬɵɫ��ɬɨɧɧ�ɜ�ɝɨɞ��
ɉɨ� ɞɚɧɧɵɦ� Ɇɢɧɡɞɪɚɜɚ� ɊȻ� ɭɪɨɜɟɧɶ� ɡɚɛɨɥɟɜɚɟɦɨɫɬɢ� ɡɥɨɤɚɱɟɫɬɜɟɧɧɵɦɢ�
ɧɨɜɨɨɛɪɚɡɨɜɚɧɢɹɦɢ� ɧɚ� ɬɟɪɪɢɬɨɪɢɹɯ� ɪɚɡɦɟɳɟɧɢɹ� ɩɪɟɞɩɪɢɹɬɢɣ� ɧɟɮɬɹɧɨɣ�
ɨɬɪɚɫɥɢ�ɜɵɲɟ�ɫɪɟɞɧɟɪɟɫɩɭɛɥɢɤɚɧɫɤɨɝɨ�ɜ����-����ɪɚɡɚ�>����@�� 

ɍɱɢɬɵɜɚɹ� ɜɵɲɟɢɡɥɨɠɟɧɧɨɟ�� ɹɜɥɹɟɬɫɹ� ɚɤɬɭɚɥɶɧɵɦ� ɩɪɨɜɟɞɟɧɢɟ�
ɢɫɫɥɟɞɨɜɚɧɢɣ�� ɧɚɩɪɚɜɥɟɧɧɵɯ� ɧɚ� ɨɛɨɫɧɨɜɚɧɢɟ� ɮɚɤɬɢɱɟɫɤɢɯ� ɭɪɨɜɧɟɣ�
ɤɚɧɰɟɪɨɝɟɧɧɨɝɨ� ɪɢɫɤɚ� ɞɥɹ� ɡɞɨɪɨɜɶɹ� ɧɚɫɟɥɟɧɢɹ� ɬɟɯɧɨɝɟɧɧɵɯ� ɬɟɪɪɢɬɨɪɢɣ��
ɨɛɭɫɥɨɜɥɟɧɧɵɯ� ɷɤɫɩɨɡɢɰɢɟɣ� ɩɨɬɟɧɰɢɚɥɶɧɨ� ɨɩɚɫɧɵɯ� ɯɢɦɢɱɟɫɤɢɯ�
ɡɚɝɪɹɡɧɢɬɟɥɟɣ�ɨɤɪɭɠɚɸɳɟɣ�ɫɪɟɞɵ��ɫ�ɩɨɫɥɟɞɭɸɳɟɣ�ɪɚɡɪɚɛɨɬɤɨɣ�ɫɚɧɢɬɚɪɧɨ-
ɝɢɝɢɟɧɢɱɟɫɤɢɯ�ɪɟɤɨɦɟɧɞɚɰɢɣ�ɢ�ɭɩɪɚɜɥɟɧɱɟɫɤɢɯ�ɪɟɲɟɧɢɣ� 

ɇɚ� ɷɬɚɩɚɯ ɢɞɟɧɬɢɮɢɤɚɰɢɢ� ɢ� ɨɰɟɧɤɢ� ɷɤɫɩɨɡɢɰɢɢ� ɨɫɧɨɜɧɵɯ�
ɤɚɧɰɟɪɨɝɟɧɨɨɩɚɫɧɵɯ�ɫɨɟɞɢɧɟɧɢɣ�ɛɵɥ�ɨɫɭɳɟɫɬɜɥɟɧ�ɞɢɧɚɦɢɱɟɫɤɢɣ��ɡɚ�����-
����� ɝɝ��� ɚɧɚɥɢɡ� ɞɚɧɧɵɯ� ɦɨɧɢɬɨɪɢɧɝɨɜɵɯ� ɧɚɛɥɸɞɟɧɢɣ� ɡɚ� ɤɚɱɟɫɬɜɨɦ�
ɚɬɦɨɫɮɟɪɧɨɝɨ� ɜɨɡɞɭɯɚ� ɢ� ɩɢɬɶɟɜɵɯ� ɜɨɞ� ɜ� ɝɨɪɨɞɚɯ� ± ɍɮɚ�� ɋɬɟɪɥɢɬɚɦɚɤ��
ɋɚɥɚɜɚɬ� ± ɰɟɧɬɪɚɯ� ɧɟɮɬɟɩɟɪɟɪɚɛɨɬɤɢ� ɢ� ɧɟɮɬɟɯɢɦɢɢ ɊȻ�� Ɉɰɟɧɤɭ�
ɤɚɧɰɟɪɨɝɟɧɧɨɝɨ� ɪɢɫɤɚ� ɡɞɨɪɨɜɶɸ� ɧɚɫɟɥɟɧɢɹ� ɩɪɨɜɨɞɢɥɢ� ɜ� ɫɨɨɬɜɟɬɫɬɜɢɢ� ɫ�
ɦɟɬɨɞɨɥɨɝɢɱɟɫɤɢɦɢ�ɩɨɞɯɨɞɚɦɢ�Ɋɭɤɨɜɨɞɫɬɜɚ������������-04 [8].  

ɂɫɫɥɟɞɨɜɚɧɢɹɦɢ� ɭɫɬɚɧɨɜɥɟɧɨ�� ɱɬɨ� ɜ� ɚɬɦɨɫɮɟɪɧɨɦ� ɜɨɡɞɭɯɟ� ɢ�
ɩɢɬɶɟɜɨɣ� ɜɨɞɟ� ɢɫɫɥɟɞɭɟɦɵɯ� ɬɟɪɪɢɬɨɪɢɣ� ɊȻ�� ɧɚ� ɮɨɧɟ� ɲɢɪɨɤɨɝɨ� ɫɩɟɤɬɪɚ�
ɯɢɦɢɱɟɫɤɢɯ�ɜɟɳɟɫɬɜ��ɩɪɢɫɭɬɫɬɜɭɸɬ�ɩɪɢɦɟɫɢ�ɛɨɥɟɟ����ɤɚɧɰɟɪɨɝɟɧɨɨɩɚɫɧɵɯ�
ɫɨɟɞɢɧɟɧɢɣ��ɡɧɚɱɢɦɵɟ�ɡɚɝɪɹɡɧɢɬɟɥɢ�ɢɡ�ɤɨɬɨɪɵɯ��ɩɪɟɞɫɬɚɜɥɟɧɵ�ɜ�ɬɚɛɥɢɰɟ� 

ɉɨ� ɪɟɡɭɥɶɬɚɬɚɦ� ɩɪɨɜɟɞɟɧɧɵɯ� ɪɚɫɱɟɬɨɜ� ɭɪɨɜɟɧɶ� ɫɭɦɦɚɪɧɨɝɨ�
ɤɚɧɰɟɪɨɝɟɧɧɨɝɨ� ɪɢɫɤɚ�� ɚɫɫɨɰɢɢɪɨɜɚɧɧɨɝɨ� ɫ� ɡɚɝɪɹɡɧɟɧɢɟɦ� ɚɬɦɨɫɮɟɪɧɨɝɨ�
ɜɨɡɞɭɯɚ��ɞɥɹ�ɧɚɫɟɥɟɧɢɹ�ɝɨɪɨɞɨɜ��ɍɮɵ��ɋɬɟɪɥɢɬɚɦɚɤɚ��ɋɚɥɚɜɚɬɚ�ɫɨɫɬɚɜɢɥ�ɨɬ�
���ȿ-��� ɞɨ� ���ȿ-���� ɱɬɨ� ɤɥɚɫɫɢɮɢɰɢɪɭɟɬɫɹ�� ɤɚɤ� ɩɪɢɟɦɥɟɦɵɣ� ɞɥɹ�
ɩɪɨɮɟɫɫɢɨɧɚɥɶɧɵɯ� ɝɪɭɩɩ� ɢ� ɧɟɩɪɢɟɦɥɟɦɵɣ� ɞɥɹ� ɧɚɫɟɥɟɧɢɹ� ɜ� ɰɟɥɨɦ�� ȼ�
ɫɬɪɭɤɬɭɪɟ� ɚɷɪɨɝɟɧɧɨɝɨ� ɤɚɧɰɟɪɨɝɟɧɧɨɝɨ� ɪɢɫɤɚ�� ɧɚɢɛɨɥɶɲɟɟ� ɡɧɚɱɟɧɢɟ�
ɢɦɟɸɬ�� ɮɨɪɦɚɥɶɞɟɝɢɞ� �ɍɮɚ�� ɋɬɟɪɥɢɬɚɦɚɤ��� ɛɟɧɡɨɥ� �ɋɚɥɚɜɚɬ��
Ȼɥɚɝɨɜɟɳɟɧɫɤ��� ɬɟɬɪɚɯɥɨɪɦɟɬɚɧ� �ɍɮɚ�� ɋɬɟɪɥɢɬɚɦɚɤ�� ɋɚɥɚɜɚɬ��� ɭɝɥɟɪɨɞ�
�ɍɮɚ���ɲɟɫɬɢɜɚɥɟɧɬɧɵɣ�ɯɪɨɦ��ɍɮɚ��ɋɬɟɪɥɢɬɚɦɚɤ��ɋɚɥɚɜɚɬ��� 

Ɂɧɚɱɟɧɢɹ� ɫɭɦɦɚɪɧɵɯ� ɤɚɧɰɟɪɨɝɟɧɧɵɯ� ɪɢɫɤɨɜ�� ɨɛɭɫɥɨɜɥɟɧɧɵɯ�
ɩɢɬɶɟɜɨɣ� ɜɨɞɨɣ�� ɞɥɹ� ɧɚɫɟɥɟɧɢɹ� ɢɫɫɥɟɞɭɟɦɵɯ� ɬɟɪɪɢɬɨɪɢɣ� ɝɨɪɨɞɨɜ�
ɫɨɫɬɚɜɢɥɢ� ɨɬ� ���ȿ-��� ɞɨ� ���ȿ-04 ± ɧɟ� ɩɪɢɟɦɥɟɦɵɣ� ɭɪɨɜɟɧɶ� ɪɢɫɤɚ� ɞɥɹ 
ɧɚɫɟɥɟɧɢɹ�ɢ�ɞɨɩɭɫɬɢɦɵɣ�ɞɥɹ�ɩɪɨɮɟɫɫɢɨɧɚɥɶɧɵɯ�ɝɪɭɩɩ� 
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Ɍɚɛɥɢɰɚ 
ɉɪɢɨɪɢɬɟɬɧɵɟ�ɤɚɧɰɟɪɨɝɟɧɨɨɩɚɫɧɵɟ�ɡɚɝɪɹɡɧɢɬɟɥɢ�ɚɬɦɨɫɮɟɪɧɨɝɨ�ɜɨɡɞɭɯɚ�ɢ�ɩɢɬɶɟɜɨɣ�

ɜɨɞɵ�ɧɚ�ɬɟɯɧɨɝɟɧɧɵɯ�ɬɟɪɪɢɬɨɪɢɹɯ�ɊȻ 

ȼɟɳɟɫɬɜɨ 
ɉɪɢɫɭɬɫɬɜɢɟ�ɜ�ɫɪɟɞɟ Ʉɥɚɫɫɢɮɢɤɚɰɢɹ�

ɤɚɧɰɟɪɨɝɟɧɨɜ 
ɚɬɦɨɫɮɟɪɧɵɣ�

ɜɨɡɞɭɯ 
 ɩɢɬɶɟɜɚɹ�
ɜɨɞɚ ɆȺɂɊ1 EPA2 

Ɏɨɪɦɚɥɶɞɟɝɢɞ + - �Ⱥ ȼ� 
Ȼɟɧɡ�ɚ�ɩɢɪɟɧ + + �Ⱥ ȼ� 
Ȼɟɧɡɨɥ + + 1 Ⱥ 
Ɍɟɬɪɚɯɥɨɪɦɟɬɚɧ� + + �ȼ ȼ� 
ɍɝɥɟɪɨɞ��ɫɚɠɚ� + - �ȼ - 
ɏɪɨɦ��9,� + + 1 Ⱥ 
ɋɜɢɧɟɰ + + �Ⱥ ȼ� 
ɇɢɤɟɥɶ + + �ȼ Ⱥ 
Ʉɚɞɦɢɣ - + 1 ȼ� 
Ȼɪɨɦɞɢɯɥɨɪɦɟɬɚɧ - + �ȼ ȼ� 
ɉɟɧɬɚɯɥɨɪɮɟɧɨɥ - + �ȼ ȼ� 

ɉɪɢɦɟɱɚɧɢɟ�� 1 ± ɤɥɚɫɫɢɮɢɤɚɰɢɹ� Ɇɟɠɞɭɧɚɪɨɞɧɨɝɨ� ɚɝɟɧɬɫɬɜɚ� ɩɨ� ɢɡɭɱɟɧɢɸ� ɪɚɤɚ�� 2 ± 
ɤɥɚɫɫɢɮɢɤɚɰɢɹ�ɫɬɟɩɟɧɢ�ɞɨɤɚɡɚɧɧɨɫɬɢ�ɤɚɧɰɟɪɨɝɟɧɧɨɫɬɢ�ɞɥɹ�ɱɟɥɨɜɟɤɚ� 

 

Ɋɚɫɫɱɢɬɚɧɧɵɟ� ɭɪɨɜɧɢ� ɪɢɫɤɚ� ɧɚɯɨɞɹɬɫɹ� ɜ� ɨɞɧɨɦ� ɞɢɚɩɚɡɨɧɟ� ɧɚ� ɜɫɟɯ�
ɬɟɪɪɢɬɨɪɢɹɯ�ɢ�ɨɛɭɫɥɨɜɥɟɧɵ�ɜ�ɩɟɪɜɭɸ�ɨɱɟɪɟɞɶ ɷɤɫɩɨɡɢɰɢɟɣ�ɦɵɲɶɹɤɚ�����ȿ-
05-���ȿ-���� ɢ� ɲɟɫɬɢɜɚɥɟɧɬɧɨɝɨ� ɯɪɨɦɚ� �ɞɨ� ���ȿ-05-���ȿ-����� ɋɥɟɞɭɟɬ�
ɨɬɦɟɬɢɬɶ��ɱɬɨ�ɫɭɳɟɫɬɜɟɧɧɵɣ�ɜɤɥɚɞ�ɜ�ɫɭɦɦɚɪɧɵɟ�ɜɟɥɢɱɢɧɵ�ɤɚɧɰɟɪɨɝɟɧɧɨɝɨ�
ɪɢɫɤɚ� ɩɪɢ� ɩɟɪɨɪɚɥɶɧɨɦ� ɩɭɬɢ� ɩɨɫɬɭɩɥɟɧɢɹ� ɜɧɨɫɹɬ� ɬɚɤɠɟ� ɢ� ɪɹɞ� ɯɥɨɪ- ɢ�
ɛɪɨɦɨɪɝɚɧɢɱɟɫɤɢɯ� ɫɨɟɞɢɧɟɧɢɣ�� ɨɛɪɚɡɭɸɳɢɯɫɹ� ɜ� ɩɪɨɰɟɫɫɟ�
ɨɛɟɡɡɚɪɚɠɢɜɚɧɢɹ� �ɯɥɨɪɢɪɨɜɚɧɢɹ�� ɩɪɢɪɨɞɧɨɣ� ɜɨɞɵ�� ɩɟɧɬɚɯɥɨɪɮɟɧɨɥ��
ɯɥɨɪɨɮɨɪɦ��ɛɪɨɦɞɢɯɥɨɪɦɟɬɚɧ� 

ɍɪɨɜɟɧɶ�ɨɛɳɟɝɨ�ɫɭɦɦɚɪɧɨɝɨ�ɦɧɨɝɨɫɪɟɞɨɜɨɝɨ�ɤɚɧɰɟɪɨɝɟɧɧɨɝɨ�ɪɢɫɤɚ��
ɚɫɫɨɰɢɢɪɨɜɚɧɧɨɝɨ� ɢɧɝɚɥɹɰɢɨɧɧɵɦ� ɢ� ɩɟɪɨɪɚɥɶɧɵɦ� ɜɨɡɞɟɣɫɬɜɢɟɦ�
ɬɨɤɫɢɤɚɧɬɨɜ��ɞɥɹ�ɧɚɫɟɥɟɧɢɹ�ɝ��ɍɮɵ�ɫɨɫɬɚɜɢɥ����ȿ-����ɋɬɟɪɥɢɬɚɦɚɤɚ�± ���ȿ-
����ɱɬɨ�ɩɪɟɜɵɲɚɟɬ�ɞɨɩɭɫɬɢɦɨɟ�ɡɧɚɱɟɧɢɟ�ɜ����ɪɚɡ�ɢ�ɨɩɪɟɞɟɥɹɟɬɫɹ�ɱɟɬɜɟɪɬɵɦ�
ɞɢɚɩɚɡɨɧɨɦ� ɪɢɫɤɚ� ± ©ɧɟɩɪɢɟɦɥɟɦɵɣ� ɭɪɨɜɟɧɶ� ɧɢ� ɞɥɹ� ɧɚɫɟɥɟɧɢɹ�� ɧɢ� ɞɥɹ�
ɩɪɨɮɟɫɫɢɨɧɚɥɶɧɵɯ� ɝɪɭɩɩª�� ȼ� ɝ�� ɋɚɥɚɜɚɬɟ� ɭɪɨɜɟɧɶ� ɫɭɦɦɚɪɧɨɝɨ�
ɤɚɧɰɟɪɨɝɟɧɧɨɝɨ� ɪɢɫɤɚ� ɞɥɹ� ɧɚɫɟɥɟɧɢɹ� ɧɟɫɤɨɥɶɤɨ� ɦɟɧɶɲɟ� ����ȿ-���� ɢ�
ɨɬɧɨɫɢɬɫɹ� ɤ� ɬɪɟɬɶɟɦɭ� ɞɢɚɩɚɡɨɧɭ� ± ©ɩɪɢɟɦɥɟɦɵɣ� ɞɥɹ� ɩɪɨɮɟɫɫɢɨɧɚɥɶɧɵɯ�
ɝɪɭɩɩ� ɢ� ɧɟɩɪɢɟɦɥɟɦɵɣ� ɪɢɫɤ� ɞɥɹ� ɧɚɫɟɥɟɧɢɹ� ɜ� ɰɟɥɨɦª�� ȼɟɞɭɳɢɣ� ɜɤɥɚɞ� ɜ�
ɮɨɪɦɢɪɨɜɚɧɢɟ�ɦɧɨɝɨɫɪɟɞɨɜɨɝɨ�ɤɚɧɰɟɪɨɝɟɧɧɨɝɨ�ɪɢɫɤɚ�ɧɚ�ɜɫɟɯ�ɢɫɫɥɟɞɭɟɦɵɯ�
ɬɟɪɪɢɬɨɪɢɹɯ� ɜɧɨɫɢɬ� ɚɷɪɨɝɟɧɧɵɣ� ɮɚɤɬɨɪ� ɫɪɟɞɵ� ɨɛɢɬɚɧɢɹ�� ɜ� ɍɮɟ� ± 81%, 
ɋɬɟɪɥɢɬɚɦɚɤɟ� ± ����� ɋɚɥɚɜɚɬɟ� ± ����� ȼɟɥɢɱɢɧɚ� ɫɭɦɦɚɪɧɨɝɨ�
ɩɨɩɭɥɹɰɢɨɧɧɨɝɨ� ɦɧɨɝɨɫɪɟɞɨɜɨɝɨ� ɤɚɧɰɟɪɨɝɟɧɧɨɝɨ� ɪɢɫɤɚ� ɨɬ� ɜɨɡɞɟɣɫɬɜɢɹ�
ɚɷɪɨɝɟɧɧɨɝɨ�ɢ�ɜɨɞɧɨɝɨ�ɮɚɤɬɨɪɨɜ�ɫɨɫɬɚɜɢɥɚ��ɜ�ɍɮɟ�± ������ɋɬɟɪɥɢɬɚɦɚɤɟ�± 
����� ɋɚɥɚɜɚɬɟ� ± ���� ɞɨɩɨɥɧɢɬɟɥɶɧɵɯ� �ɤ� ɮɨɧɨɜɨɦɭ� ɭɪɨɜɧɸ�� ɫɥɭɱɚɟɜ�
ɡɥɨɤɚɱɟɫɬɜɟɧɧɵɯ�ɧɨɜɨɨɛɪɚɡɨɜɚɧɢɣ� 
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Ɍɚɤɢɦ� ɨɛɪɚɡɨɦ�� ɢɫɫɥɟɞɨɜɚɧɢɟɦ� ɭɫɬɚɧɨɜɥɟɧɨ�� ɱɬɨ� ɧɚɢɛɨɥɟɟ�
ɫɭɳɟɫɬɜɟɧɧɵɦ� ɮɚɤɬɨɪɨɦ� ɧɟɝɚɬɢɜɧɨɝɨ� ɜɥɢɹɧɢɹ� ɧɚ� ɡɞɨɪɨɜɶɟ� ɧɚɫɟɥɟɧɢɹ�
ɬɟɪɪɢɬɨɪɢɣ� ɪɚɡɦɟɳɟɧɢɹ� ɩɪɟɞɩɪɢɹɬɢɣ� ɧɟɮɬɹɧɨɣ� ɨɬɪɚɫɥɢ� ɹɜɥɹɟɬɫɹ�
ɧɟɭɞɨɜɥɟɬɜɨɪɢɬɟɥɶɧɨɟ� ɤɚɱɟɫɬɜɨ� ɚɬɦɨɫɮɟɪɧɨɝɨ� ɜɨɡɞɭɯɚ�� Ɂɧɚɱɢɦɵɦɢ�
ɡɚɝɪɹɡɧɢɬɟɥɹɦɢ� ɨɛɴɟɤɬɨɜ� ɨɤɪɭɠɚɸɳɟɣ� ɫɪɟɞɵ�� ɮɨɪɦɢɪɭɸɳɢɦɢ�
ɩɨɜɵɲɟɧɧɵɣ� ɭɪɨɜɟɧɶ� ɤɚɧɰɟɪɨɝɟɧɧɨɝɨ� ɪɢɫɤɚ�� ɹɜɥɹɸɬɫɹ�� ɜ� ɚɬɦɨɫɮɟɪɧɨɦ�
ɜɨɡɞɭɯɟ� ± ɮɨɪɦɚɥɶɞɟɝɢɞ�� ɬɟɬɪɚɯɥɨɪɦɟɬɚɧ�� ɯɪɨɦ� �9,��� ɭɝɥɟɪɨɞ�� ɛɟɧɡɨɥ�� ɜ�
ɩɢɬɶɟɜɨɣ�ɜɨɞɟ�ɰɟɧɬɪɚɥɢɡɨɜɚɧɧɨɝɨ�ɜɨɞɨɫɧɚɛɠɟɧɢɹ�± ɦɵɲɶɹɤ��ɯɪɨɦ� 

ɉɨ� ɪɟɡɭɥɶɬɚɬɚɦ� ɢɫɫɥɟɞɨɜɚɧɢɹ� ɛɵɥ� ɪɚɡɪɚɛɨɬɚɧ� ɢ� ɜɧɟɞɪɟɧ� ɜ�
ɍɩɪɚɜɥɟɧɢɟ� Ɋɨɫɩɨɬɪɟɛɧɚɞɡɨɪɚ� ɤɨɦɩɥɟɤɫ� ɷɤɨɥɨɝɢɱɟɫɤɢɯ� ɢ� ɫɚɧɢɬɚɪɧɨ-
ɝɢɝɢɟɧɢɱɟɫɤɢɯ� ɦɟɪɨɩɪɢɹɬɢɣ�� ɧɚɩɪɚɜɥɟɧɧɵɣ� ɧɚ� ɨɫɭɳɟɫɬɜɥɟɧɢɟ�
ɷɮɮɟɤɬɢɜɧɨɝɨ�ɤɨɧɬɪɨɥɹ�ɢ�ɧɚɞɡɨɪɚ�ɡɚ�ɫɨɫɬɨɹɧɢɟɦ�ɨɛɴɟɤɬɨɜ�ɫɪɟɞɵ�ɨɛɢɬɚɧɢɹ��
ɫɧɢɠɟɧɢɟ� ɤɚɧɰɟɪɨɝɟɧɧɵɯ� ɪɢɫɤɨɜ� ɡɞɨɪɨɜɶɸ� ɢ� ɭɥɭɱɲɟɧɢɟ� ɦɟɞɢɤɨ-
ɞɟɦɨɝɪɚɮɢɱɟɫɤɢɯ�ɩɨɤɚɡɚɬɟɥɟɣ�ɧɚɫɟɥɟɧɢɹ�ɊȻ� 

 
Ʌɢɬɟɪɚɬɭɪɚ 

 
1. Ɉɧɢɳɟɧɤɨ�� Ƚ�Ƚ�� Ⱥɧɚɥɢɡ� ɪɢɫɤɚ� ɡɞɨɪɨɜɶɸ� ɜ� ɡɚɞɚɱɚɯ� ɫɨɜɟɪɲɟɧɫɬɜɨɜɚɧɢɹ�

ɫɚɧɢɬɚɪɧɨ-ɷɩɢɞɟɦɢɨɥɨɝɢɱɟɫɤɨɝɨ� ɧɚɞɡɨɪɚ� ɜ� Ɋɨɫɫɢɣɫɤɨɣ� Ɏɟɞɟɪɚɰɢɢ� �Ƚ�Ƚ�� Ɉɧɢɳɟɧɤɨ��
Ⱥ�ɘ��ɉɨɩɨɜɚ��ɇ�ȼ��Ɂɚɣɰɟɜɚ��ɂ�ȼ��Ɇɚɣ��ɉ�Ɂ��ɒɭɪ���Ⱥɧɚɥɢɡ�ɪɢɫɤɚ�ɡɞɨɪɨɜɶɸ������������-13. 

2. Ɉɰɟɧɤɚ� ɜɥɢɹɧɢɹ� ɡɚɝɪɹɡɧɟɧɢɹ� ɚɬɦɨɫɮɟɪɧɨɝɨ� ɜɨɡɞɭɯɚ� ɧɚ� ɡɚɛɨɥɟɜɚɟɦɨɫɬɶ�
ɧɚɫɟɥɟɧɢɹ� ɜ� ɩɪɨɦɵɲɥɟɧɧɨɦ� ɝɨɪɨɞɟ� ɫ� ɪɚɡɜɢɬɨɣ� ɧɟɮɬɟɯɢɦɢɟɣ� �Ɂ�Ɏ�� Ⱥɫɤɚɪɨɜɚ�� Ɋ�Ⱥ���
Ⱥɫɤɚɪɨɜ�� Ƚ�Ⱥ�� ɑɭɟɧɤɨɜɚ�� ɂ�Ɇ�� Ȼɚɣɤɢɧɚ� ��� Ɂɞɪɚɜɨɨɯɪɚɧɟɧɢɟ� Ɋɨɫɫɢɣɫɤɨɣ� Ɏɟɞɟɪɚɰɢɢ�� ± 
2012. ± ʋ����± ɋ����±47.  

3. ɉɨɩɨɜɚ�� Ⱥ�ɘ�� Ɉ� ɪɚɡɜɢɬɢɢ� ɫɢɫɬɟɦɵ� ɪɢɫɤ-ɨɪɢɟɧɬɢɪɨɜɚɧɧɨɝɨ� ɧɚɞɡɨɪɚ� ɜ�
ɨɛɥɚɫɬɢ� ɨɛɟɫɩɟɱɟɧɢɹ� ɫɚɧɢɬɚɪɧɨ-ɷɩɢɞɟɦɢɨɥɨɝɢɱɟɫɤɨɝɨ� ɛɥɚɝɨɩɨɥɭɱɢɹ� ɧɚɫɟɥɟɧɢɹ� ɢ�
ɡɚɳɢɬɵ� ɩɪɚɜ� ɩɨɬɪɟɛɢɬɟɥɟɣ� �Ⱥ�ɘ�� ɉɨɩɨɜɚ�� ɇ�ȼ�� Ɂɚɣɰɟɜɚ�� ɂ�ȼ�� Ɇɚɣ�� Ⱦ�Ⱥ�� Ʉɢɪɶɹɧɨɜ�
��Ⱥɧɚɥɢɡ�ɪɢɫɤɚ�ɡɞɨɪɨɜɶɸ������������-12. 

4. Ⱦɚɜɥɟɬɧɭɪɨɜ��ɇ�ɏ��Ɂɚɛɨɥɟɜɚɟɦɨɫɬɶ�ɡɥɨɤɚɱɟɫɬɜɟɧɧɵɦɢ�ɧɨɜɨɨɛɪɚɡɨɜɚɧɢɹɦɢ�
ɤɚɤ� ɢɧɞɢɤɚɬɨɪ� ɦɟɞɢɤɨ-ɷɤɨɥɨɝɢɱɟɫɤɨɣ� ɛɟɡɨɩɚɫɧɨɫɬɢ� ɬɟɪɪɢɬɨɪɢɣ� �ɧɚ� ɩɪɢɦɟɪɟ�
Ɋɟɫɩɭɛɥɢɤɢ� Ȼɚɲɤɨɪɬɨɫɬɚɧ�� �ɇ�ɏ�� Ⱦɚɜɥɟɬɧɭɪɨɜ�� ȿ�Ƚ�� ɋɬɟɩɚɧɨɜ�� Ⱥ�ɋ�� ɀɟɪɟɛɰɨɜ�� Ƚ�ə��
ɉɟɪɦɢɧɚ���Ɇɟɞɢɰɢɧɚ�ɬɪɭɞɚ�ɢ�ɷɤɨɥɨɝɢɹ�ɱɟɥɨɜɟɤɚ�������������-64. 

5. ɑɢɫɫɨɜ� ȼ�ɂ��� ɋɬɚɪɢɧɫɤɢɣ� ȼ�ȼ�� Ɂɥɨɤɚɱɟɫɬɜɟɧɧɵɟ� ɧɨɜɨɨɛɪɚɡɨɜɚɧɢɹ� ɜ�
Ɋɨɫɫɢɢ� ɜ� ���� ɝɨɞɭ� �ɡɚɛɨɥɟɜɚɟɦɨɫɬɶ� ɢ� ɫɦɟɪɬɧɨɫɬɶ��� ± Ɇ���ɆɇɂɈɂ�ɢɦ��ɉ�Ⱥ�� Ƚɟɪɰɟɧɚ��
����������ɫ�� 

6. ɘɞɢɧ� ɋ�ȼ��� Ʌɭɱɤɟɜɢɱ� ȼ�ɋ��� Ʉɢɤɭ� ɉ�Ɏ�� Ɇɟɞɢɤɨ-ɫɨɰɢɚɥɶɧɵɟ� ɢ� ɷɤɨɥɨɝɨ-
ɝɢɝɢɟɧɢɱɟɫɤɢɟ�ɮɚɤɬɨɪɵ�ɪɢɫɤɚ�ɨɧɤɨɥɨɝɢɱɟɫɤɢɯ�ɡɚɛɨɥɟɜɚɧɢɣ��± ɋɉɛ�������������ɫ� 

7. ɋɭɥɟɣɦɚɧɨɜ�� Ɋ�Ⱥ�� ɇɚɭɱɧɨ-ɢɫɫɥɟɞɨɜɚɬɟɥɶɫɤɚɹ� ɞɟɹɬɟɥɶɧɨɫɬɶ� ɢɧɫɬɢɬɭɬɚ� ɜ�
ɪɟɲɟɧɢɢ� ɷɤɨɥɨɝɢɱɟɫɤɢɯ� ɩɪɨɛɥɟɦ� Ɋɟɫɩɭɛɥɢɤɢ� Ȼɚɲɤɨɪɬɨɫɬɚɧ� �Ɋ�Ⱥ�� ɋɭɥɟɣɦɚɧɨɜ�� Ⱥ�Ȼ��
Ȼɚɤɢɪɨɜ�� Ɍ�Ʉ�� ȼɚɥɟɟɜ�� Ɂ�Ȼ�� Ȼɚɤɬɵɛɚɟɜɚ�� ɇ�Ɋ�� Ɋɚɯɦɚɬɭɥɥɢɧ�� ɇ�ɇ�� ȿɝɨɪɨɜɚ� //Ɇɟɞɢɰɢɧɚ�
ɬɪɭɞɚ�ɢ�ɷɤɨɥɨɝɢɹ�ɱɟɥɨɜɟɤɚ, 2017; 4: 10-17. 

8. Ɋɭɤɨɜɨɞɫɬɜɨ� ɩɨ� ɨɰɟɧɤɟ� ɪɢɫɤɚ� ɞɥɹ� ɡɞɨɪɨɜɶɹ� ɧɚɫɟɥɟɧɢɹ� ɩɪɢ� ɜɨɡɞɟɣɫɬɜɢɢ�
ɯɢɦɢɱɟɫɤɢɯ� ɜɟɳɟɫɬɜ�� ɡɚɝɪɹɡɧɹɸɳɢɯ� ɨɤɪɭɠɚɸɳɭɸ� ɫɪɟɞɭ Ɋ� �����������-04. ± Ɇ���
Ɏɟɞɟɪɚɥɶɧɵɣ�ɰɟɧɬɪ�Ƚɨɫɫɚɧɷɩɢɞɧɚɞɡɨɪɚ�Ɇɢɧɡɞɪɚɜɚ�Ɋɨɫɫɢɢ��������± ����ɫ. 
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ɇ�ɋ��Ɍɚɦɛɢɟɜɚ��Ɍ�ȼ��Ʉɧɹɡɟɜɚ��ȼ�ȿ��Ʉɨɬɨɜɚ 
 

ɎȽȻɍ�©Ƚɢɞɪɨɯɢɦɢɱɟɫɤɢɣ�ɢɧɫɬɢɬɭɬª��Ɋɨɫɬɨɜ-ɧɚ-Ⱦɨɧɭ 
 

ɈɐȿɇɄȺ�ɗɄɈɅɈȽɂɑȿɋɄɈȽɈ�ɋɈɋɌɈəɇɂə�ɉɈȼȿɊɏɇɈɋɌɇɕɏ�
ɂ�ɉɈȾɁȿɆɇɕɏ�ȼɈȾ�ɄȺɒȺɊɋɄɈȽɈ�ɊȺɃɈɇȺ� 

ɊɈɋɌɈȼɋɄɈɃ�ɈȻɅȺɋɌɂ 
 

ȼ� ɪɚɛɨɬɟ� ɪɚɫɫɦɚɬɪɢɜɚɸɬɫɹ� ɪɟɡɭɥɶɬɚɬɵ� ɚɧɚɥɢɡɚ� ɩɪɨɛ� ɩɪɢɪɨɞɧɨɣ� ɜɨɞɵ�
Ʉɚɲɚɪɫɤɨɝɨ�ɪɚɣɨɧɚ�Ɋɨɫɬɨɜɫɤɨɣ�ɨɛɥɚɫɬɢ��ɜ�ɤɨɬɨɪɵɯ�ɩɪɨɜɨɞɢɥɢ�ɨɩɪɟɞɟɥɟɧɢɟ�ɫɨɞɟɪɠɚɧɢɹ�
ɬɹɠɟɥɵɯ� ɦɟɬɚɥɥɨɜ�� ɮɬɨɪɢɞɨɜ�� ɧɚɬɪɢɹ�� ɜɡɜɟɲɟɧɧɵɯ� ɜɟɳɟɫɬɜ�� ɨɛɳɟɣ� ɦɢɧɟɪɚɥɢɡɚɰɢɢ� ɢ�
ɩɨɥɢɰɢɤɥɢɱɟɫɤɢɯ�ɚɪɨɦɚɬɢɱɟɫɤɢɯ�ɭɝɥɟɜɨɞɨɪɨɞɨɜ� 

Ʉɥɸɱɟɜɵɟ� ɫɥɨɜɚ�� ɬɹɠɟɥɵɟ� ɦɟɬɚɥɥɵ�� ɮɬɨɪɢɞɵ�� ɧɚɬɪɢɣ�� ɫɭɯɨɣ� ɨɫɬɚɬɨɤ��
ɩɨɥɢɰɢɤɥɢɱɟɫɤɢɟ� ɚɪɨɦɚɬɢɱɟɫɤɢɟ� ɭɝɥɟɜɨɞɨɪɨɞɵ�� ɩɪɢɪɨɞɧɵɟ ɜɨɞɵ�� Ʉɚɲɚɪɫɤɢɣ� ɪɚɣɨɧ��
ɝ� Ɋɨɫɬɨɜ-ɧɚ-Ⱦɨɧɭ� 

 
Ʉɚɲɚɪɫɤɢɣ� ɪɚɣɨɧ� ɪɚɫɩɨɥɨɠɟɧ� ɧɚ� ɫɟɜɟɪɟ� Ɋɨɫɬɨɜɫɤɨɣ� ɨɛɥɚɫɬɢ� ɜ�

ɩɪɟɞɟɥɚɯ� Ⱦɨɧɨ-Ⱦɨɧɟɰɤɨɣ� ɜɨɡɜɵɲɟɧɧɨɫɬɢ� ɜ� ɞɨɥɢɧɟ� ɪɟɤɢ� Ɉɥɶɯɨɜɚɹ� ɩɨ�
ɨɛɟɢɦ� ɟɟ� ɛɟɪɟɝɚɦ�� ɇɚ� ɬɟɪɪɢɬɨɪɢɢ� ɪɚɣɨɧɚ� ɩɪɨɬɟɤɚɸɬ� �� ɪɟɤ� ɢ� ɧɚɯɨɞɢɬɫɹ�
ɫɚɦɨɟ� ɤɪɭɩɧɨɟ� ɜ� ɪɚɣɨɧɟ� Ʉɚɲɚɪɫɤɨɟ� ɜɨɞɨɯɪɚɧɢɥɢɳɟ� �©Ʉɚɲɚɪɫɤɨɟ� ɦɨɪɟª�� 
Ɉɫɧɨɜɧɵɟ� ɪɟɤɢ� ± Ɉɥɶɯɨɜɚɹ�� Ȼɨɥɶɲɚɹ�� ɇɚɝɨɥɶɧɚɹ�� əɛɥɨɧɟɜɚɹ�� ɨɧɢ�
ɦɟɥɤɨɜɨɞɧɵ��ɯɚɪɚɤɬɟɪɢɡɭɸɬɫɹ�ɦɟɞɥɟɧɧɵɦ�ɬɟɱɟɧɢɟɦ�ɢ�ɜ�ɠɚɪɤɨɟ�ɜɪɟɦɹ�ɝɨɞɚ�
ɱɚɫɬɢɱɧɨ� ɩɟɪɟɫɵɯɚɸɬ�� Ʉɚɲɚɪɫɤɨɟ� ɜɨɞɨɯɪɚɧɢɥɢɳɟ� ɛɵɥɨ� ɫɨɡɞɚɧɨ� ɢɡ� ɪɭɫɥɚ�
ɪɟɤɢ� Ɉɥɶɯɨɜɚɹ� ɜ� ɰɟɥɹɯ� ɨɪɨɲɟɧɢɹ� ɫɟɥɶɫɤɨɯɨɡɹɣɫɬɜɟɧɧɵɯ� ɡɟɦɟɥɶ��
ȼɨɞɨɫɛɨɪɧɵɟ� ɪɚɣɨɧɵ� ɪɟɤ� Ɉɥɶɯɨɜɚɹ� ɢ� ɇɚɝɨɥɶɧɚɹ� ɢɡɨɛɢɥɭɸɬ�
ɦɧɨɝɨɱɢɫɥɟɧɧɵɦɢ�ɪɭɱɶɹɦɢ��ɪɨɞɧɢɤɚɦɢ�ɢ�ɩɪɭɞɚɦɢ� 

ɗɤɨɧɨɦɢɤɚ� Ʉɚɲɚɪɫɤɨɝɨ� ɪɚɣɨɧɚ� ɫɩɟɰɢɚɥɢɡɢɪɭɟɬɫɹ� ɧɚ� ɩɪɨɢɡɜɨɞɫɬɜɟ�
ɫɟɥɶɯɨɡɩɪɨɞɭɤɰɢɢ�ɢ� ɟɟ�ɩɟɪɟɪɚɛɨɬɤɟ�� ɜ�ɩɨɫɥɟɞɧɟɟ� ɜɪɟɦɹ�ɜ�ɪɚɣɨɧɟ� ɚɤɬɢɜɧɨ�
ɪɚɡɜɢɜɚɟɬɫɹ� ɞɨɪɨɠɧɨɟ� ɢ� ɠɢɥɢɳɧɨɟ� ɫɬɪɨɢɬɟɥɶɫɬɜɨ�� ɂɫɬɨɱɧɢɤɚɦɢ�
ɡɚɝɪɹɡɧɟɧɢɹ� ɩɪɢɪɨɞɧɵɯ� ɜɨɞ� ɦɨɝɭɬ� ɛɵɬɶ� ɫɬɨɱɧɵɟ� ɜɨɞɵ� ɯɥɟɛɨ-�� ɦɚɫɥɨ- ɢ�
ɤɨɦɛɢɤɨɪɦɨɜɨɝɨ� ɡɚɜɨɞɨɜ�� ɬɪɚɧɫɩɨɪɬɧɵɯ� ɢ� ɫɬɪɨɢɬɟɥɶɧɵɯ� ɩɪɟɞɩɪɢɹɬɢɣ��
ɧɟɨɪɝɚɧɢɡɨɜɚɧɧɵɟ�ɤɨɦɦɭɧɚɥɶɧɵɟ�ɢ�ɨɬ�ɩɨɥɢɜɚ�ɡɟɦɟɥɶ�ɫɛɪɨɫɵ� 

ɐɟɥɶ� ɞɚɧɧɨɣ�ɪɚɛɨɬɵ� ± ɭɫɬɚɧɨɜɢɬɶ� ɭɪɨɜɧɢ� ɤɨɧɰɟɧɬɪɚɰɢɣ�ɧɟɤɨɬɨɪɵɯ�
ɬɨɤɫɢɱɧɵɯ� ɢ� ɨɛɳɢɯ� ɝɢɞɪɨɯɢɦɢɱɟɫɤɢɯ� ɩɨɤɚɡɚɬɟɥɟɣ� ɜ� ɩɪɢɪɨɞɧɵɯ� ɜɨɞɚɯ�
�ɩɨɞɡɟɦɧɵɯ� ɢ� ɩɨɜɟɪɯɧɨɫɬɧɵɯ�� Ʉɚɲɚɪɫɤɨɝɨ� ɪɚɣɨɧɚ�� ɚ� ɬɚɤɠɟ� ɩɪɨɜɟɫɬɢ�
ɫɪɚɜɧɟɧɢɟ�ɫ�ɤɨɧɰɟɧɬɪɚɰɢɹɦɢ�ɷɬɢɯ�ɠɟ�ɤɨɦɩɨɧɟɧɬɨɜ�ɞɥɹ�ɜɨɞɵ�ɪɟɤɢ�Ⱦɨɧ� 

ɋɨɞɟɪɠɚɧɢɟ� ɦɧɨɝɢɯ� ɢɡ� ɚɧɚɥɢɡɢɪɭɟɦɵɯ� ɩɨɤɚɡɚɬɟɥɟɣ� ɩɨɞɥɟɠɢɬ�
ɤɨɧɬɪɨɥɸ�� ɩɪɟɞɟɥɶɧɨ-ɞɨɩɭɫɬɢɦɵɟ� ɤɨɧɰɟɧɬɪɚɰɢɢ� �ɉȾɄ�� ɩɪɟɞɫɬɚɜɥɟɧɵ� ɜ�
ɬɚɛɥɢɰɚɯ������>����@� 

Ⱦɥɹ� ɢɫɫɥɟɞɨɜɚɧɢɹ� ɜ� ɮɟɜɪɚɥɟ� ���� ɝ�� ɛɵɥɢ� ɨɬɨɛɪɚɧɵ� ɩɪɨɛɵ�
ɩɨɞɡɟɦɧɨɣ� ɜɨɞɵ�ɧɚ� ɬɟɪɪɢɬɨɪɢɢ� ɫɥɨɛɨɞɵ�Ʉɚɲɚɪɵ� �ɤɪɢɧɢɰɚ�� ɭɥ� ɉɟɫɱɚɧɚɹ��
ɪɨɞɧɢɤ�� ɭɥ� Ȼɚɣɞɚɤɚ�� ɫɤɜɚɠɢɧɚ�� ɭɥ� ɒɤɨɥɶɧɚɹ��� ɉɪɨɜɟɞɟɧɨ� ɨɩɪɟɞɟɥɟɧɢɟ�
ɬɹɠɟɥɵɯ� ɦɟɬɚɥɥɨɜ�� ɮɬɨɪɢɞɨɜ�� ɫɭɯɨɝɨ� ɨɫɬɚɬɤɚ� �ɤɚɤ� ɤɨɫɜɟɧɧɨɝɨ� ɩɨɤɚɡɚɬɟɥɹ�
ɦɢɧɟɪɚɥɢɡɚɰɢɢ�ɜɨɞ��ɢ�ɜɨɞɨɪɨɞɧɨɝɨ�ɩɨɤɚɡɚɬɟɥɹ��ɪɇ���ɉɪɨɛɵ�ɩɨɜɟɪɯɧɨɫɬɧɵɯ�
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ɜɨɞ�ɛɵɥɢ�ɨɬɨɛɪɚɧɵ�ɜ�ɚɩɪɟɥɟ-ɦɚɟ����� ɝ��ɜ�ɪɟɤɟ�ɇɚɝɨɥɶɧɚɹ��ɪɟɤɟ�Ɉɥɶɯɨɜɚɹ�
�ɪɚɣɨɧ� ɚɜɬɨɫɬɚɧɰɢɢ�� ɢ� Ʉɚɲɚɪɫɤɨɦ ɜɨɞɨɯɪɚɧɢɥɢɳɟ� �ɫɥ� Ʉɚɲɚɪɵ��� ɜ�
ɪɟɤɟ Ⱦɨɧ� �ɝ� Ɋɨɫɬɨɜ-ɧɚ-Ⱦɨɧɭ�� ɜɵɲɟ� ɢ� ɧɢɠɟ� ɨɬ� ɭɫɬɶɹ� ɡɚɝɪɹɡɧɟɧɧɨɣ� ɪɟɤɢ�
Ɍɟɦɟɪɧɢɤ� >�@�� ȼ� ɞɨɩɨɥɧɟɧɢɟ� ɤ� ɩɟɪɟɱɢɫɥɟɧɧɵɦ� ɩɨɤɚɡɚɬɟɥɹɦ� ɜ� ɷɬɢɯ� ɜɨɞɚɯ�
ɨɩɪɟɞɟɥɹɥɢ�ɤɨɧɰɟɧɬɪɚɰɢɢ�ɩɪɢɨɪɢɬɟɬɧɵɯ�ɩɨɥɢɰɢɤɥɢɱɟɫɤɢɯ�ɚɪɨɦɚɬɢɱɟɫɤɢɯ�
ɭɝɥɟɜɨɞɨɪɨɞɨɜ��ɉȺɍ��ɢ�ɜɡɜɟɲɟɧɧɵɯ�ɜɟɳɟɫɬɜ� 

Ɉɩɪɟɞɟɥɟɧɢɟ� ɜɚɥɨɜɨɝɨ� ɫɨɞɟɪɠɚɧɢɹ� ɬɹɠɟɥɵɯ� ɦɟɬɚɥɥɨɜ� ɩɪɨɜɨɞɢɥɢ�
ɚɬɨɦɧɨ-ɚɛɫɨɪɛɰɢɨɧɧɵɦ� ɦɟɬɨɞɨɦ� ɫ� ɷɥɟɤɬɪɨɬɟɪɦɢɱɟɫɤɨɣ� ɚɬɨɦɢɡɚɰɢɟɣ� ɜ�
ɧɟɮɢɥɶɬɪɨɜɚɧɧɵɯ� ɩɪɨɛɚɯ� ɜɨɞɵ� ɩɨɫɥɟ� ɤɨɧɫɟɪɜɢɪɨɜɚɧɢɹ� ɚɡɨɬɧɨɣ�
ɤɢɫɥɨɬɨɣ >�@��ɍɫɬɚɧɨɜɥɟɧɢɟ�ɦɚɫɫɨɜɵɯ�ɤɨɧɰɟɧɬɪɚɰɢɣ�ɢɧɞɢɜɢɞɭɚɥɶɧɵɯ ɉȺɍ�
ɜ� ɜɨɞɟ� ɜɵɩɨɥɧɹɥɢ� ɦɟɬɨɞɨɦ� ɜɵɫɨɤɨɷɮɮɟɤɬɢɜɧɨɣ� ɠɢɞɤɨɫɬɧɨɣ�
ɯɪɨɦɚɬɨɝɪɚɮɢɢ� ɩɨɫɥɟ� ɷɤɫɬɪɚɤɰɢɢ� ɨɪɝɚɧɢɱɟɫɤɢɦɢ� ɪɚɫɬɜɨɪɢɬɟɥɹɦɢ� ɢ�
ɜɵɞɟɥɟɧɢɹ� ɮɪɚɤɰɢɢ� ɢɫɫɥɟɞɭɟɦɵɯ� ɤɨɦɩɨɧɟɧɬɨɜ� ɫ� ɩɨɦɨɳɶɸ� ɤɨɥɨɧɨɱɧɨɣ�
ɯɪɨɦɚɬɨɝɪɚɮɢɢ� >�@� Ɇɚɫɫɨɜɵɟ� ɤɨɧɰɟɧɬɪɚɰɢɢ� ɧɚɬɪɢɹ� ɢ� ɮɬɨɪɢɞɨɜ�
ɨɩɪɟɞɟɥɹɥɢ�ɩɨɬɟɧɰɢɨɦɟɬɪɢɱɟɫɤɢɦ�ɦɟɬɨɞɨɦ�>����@��Ⱦɥɹ�ɨɩɪɟɞɟɥɟɧɢɹ�ɫɭɯɨɝɨ�
ɨɫɬɚɬɤɚ�ɢ�ɜɡɜɟɲɟɧɧɵɯ�ɜɟɳɟɫɬɜ�ɢɫɩɨɥɶɡɨɜɚɥɢ�ɝɪɚɜɢɦɟɬɪɢɱɟɫɤɢɣ�ɫɩɨɫɨɛ�>�@� 

Ɋɟɡɭɥɶɬɚɬɵ�ɢɡɦɟɪɟɧɢɣ�ɩɨɤɚɡɚɬɟɥɟɣ�ɩɪɟɞɫɬɚɜɥɟɧɵ�ɜ�ɬɚɛɥɢɰɚɯ������ 
 

Ɍɚɛɥɢɰɚ�� 
Ɋɟɡɭɥɶɬɚɬɵ�ɚɧɚɥɢɡɚ�ɩɪɢɪɨɞɧɵɯ�ɜɨɞ�ɜɨɞɧɵɯ�ɨɛɴɟɤɬɨɜ�Ʉɚɲɚɪɫɤɨɝɨ�ɪɚɣɨɧɚ�ɢ�ɪɟɤɢ�Ⱦɨɧ 

Ɍɨɱɤɚ�ɨɬɛɨɪɚ 
ɩɪɨɛɵ 

Ƚɢɞɪɨɯɢɦɢɱɟɫɤɢɟ�ɩɨɤɚɡɚɬɟɥɢ 
ȼɚɥɨɜɨɟ�ɫɨɞɟɪɠɚɧɢɟ�ɦɟɬɚɥɥɨɜ��

ɦɝ�ɞɦ3 
Ɇɚɫɫɨɜɚɹ�ɤɨɧɰɟɧɬɪɚɰɢɹ��

ɦɝ�ɞɦ3 
ɪɇ 

Fe Mn Cu Zn V ɋɭɯɨɣ�
ɨɫɬɚɬɨɤ 

ȼɡɜɟɲ��
ɜ-ɜɚ Na+ F- 

ɉɨɞɡɟɦɧɵɟ�ɜɨɞɵ 
Ʉɪɢɧɢɰɚ 0,027 0,009 0,007 0,012 - 275 - 18,3 0,184 7,13 
Ɋɨɞɧɢɤ 0,051 0,002 0,002 0,002 - 559 - 49,1 0,152 6,95 

ɋɤɜɚɠɢɧɚ 0,174 0,029 0,002 0,003 - 1100 - 89,9 0,279 7,14 
ɉɨɜɟɪɯɧɨɫɬɧɵɟ�ɜɨɞɵ 

ɪ��Ɉɥɶɯɨɜɚɹ 0,081 0,142 0,002 0,002 0,004 1319 2,8 147,6 0,330 8,13 
Ʉɚɲɚɪɫɤɨɟ�ɜɞɯɪ� 0,066 0,302 0,001 0,002 0,004 1373 8,1 153,7 0,326 8,02 
ɪ��ɇɚɝɨɥɶɧɚɹ 0,492 0,334 0,001 0,002 0,005 1216 29,5 164,8 0,337 7,65 

ɪ��Ⱦɨɧ��ɜɵɲɟ�ɭɫɬɶɹ�
ɪ� Ɍɟɦɟɪɧɢɤ 1,11 0,09 0,002 0,015 0,007 804 15,6 123,0 0,336 7,62 

ɪ��Ⱦɨɧ��ɧɢɠɟ�ɭɫɬɶɹ�
ɪ� Ɍɟɦɟɪɧɢɤ 1,64 0,11 0,005 0,110 0,022 1330 30,8 123,0 0,383 8,24 

ɉȾɄ��ɦɝ�ɞɦ3  0,3 0,1 1,0 5,0 0,1 1500* - 200 0,7 6,0-9,0** 
* ɨɛɨɛɳɟɧɧɵɣ�ɩɨɤɚɡɚɬɟɥɶ�ɤɚɱɟɫɬɜɚ�ɜɨɞ�ɩɢɬɶɟɜɨɝɨ�ɧɟɰɟɧɬɪɚɥɢɡɨɜɚɧɧɨɝɨ�ɜɨɞɨɫɧɚɛɠɟɧɢɹ 
�ɨɛɨɛɳɟɧɧɵɣ�ɩɨɤɚɡɚɬɟɥɶ�ɤɚɱɟɫɬɜɚ�ɜɨɞ�ɩɢɬɶɟɜɨɝɨ�ɜɨɞɨɫɧɚɛɠɟɧɢɹ��ɜɨɞɨɢɫɬɨɱɧɢɤɨɜ�
ɯɨɡɹɣɫɬɜɟɧɧɨ-ɛɵɬɨɜɨɝɨ�ɢ�ɪɟɤɪɟɚɰɢɨɧɧɨɝɨ�ɜɨɞɨɩɨɥɶɡɨɜɚɧɢɹ 
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ɉɨ� ɦɢɧɟɪɚɥɢɡɚɰɢɢ� ɜȩɞɵ� ɤɪɢɧɢɰɵ� ɢ� ɪɨɞɧɢɤɚ� ɩɨ� ɤɥɚɫɫɢɮɢɤɚɰɢɢ�
ȼ�ɂ ȼɟɪɧɚɞɫɤɨɝɨ� ɨɬɧɨɫɹɬɫɹ� ɤ� ɩɪɟɫɧɵɦ� ɜɨɞɚɦ�� ɱɬɨ� ɨɩɪɚɜɞɵɜɚɟɬ�
ɢɫɩɨɥɶɡɨɜɚɧɢɟ�ɢɯ�ɠɢɬɟɥɹɦɢ�ɫɥɨɛɨɞɵ�ɜ�ɩɢɬɶɟɜɵɯ�ɰɟɥɹɯ��ɚ�ɜɨɞɵ�ɫɤɜɚɠɢɧɵ�± ɤ�
ɫɥɚɛɨɫɨɥɨɧɨɜɚɬɵɦ�� Ʉɨɧɰɟɧɬɪɚɰɢɢ� ɬɹɠɟɥɵɯ� ɦɟɬɚɥɥɨɜ� ɢ� ɧɚɬɪɢɹ� ɧɚɯɨɞɹɬɫɹ�
ɧɢɠɟ� ɭɫɬɚɧɨɜɥɟɧɧɵɯ� ɉȾɄ�� ɫɨɞɟɪɠɚɧɢɟ� ɮɬɨɪɢɞɨɜ� ɧɢɡɤɨɟ� ɢ� ɬɚɤɠɟ� ɧɟ�
ɩɪɟɜɵɲɚɟɬ�ɉȾɄ. 

ȼ�ɩɨɜɟɪɯɧɨɫɬɧɵɯ�ɜɨɞɚɯ�Ʉɚɲɚɪɫɤɨɝɨ�ɪɚɣɨɧɚ�ɞɥɹ�ɧɟɤɨɬɨɪɵɯ�ɬɹɠɟɥɵɯ�
ɦɟɬɚɥɥɨɜ�ɧɚɣɞɟɧɵ�ɤɨɧɰɟɧɬɪɚɰɢɢ��ɩɪɟɜɵɲɚɸɳɢɟ�ɡɧɚɱɟɧɢɹ�ɉȾɄ��ɨɬ�����ɞɨ�
���� ɉȾɄ� ɞɥɹ� ɦɚɪɝɚɧɰɚ�� ���� ɉȾɄ� ɞɥɹ� ɠɟɥɟɡɚ� ɜ� ɪɟɤɟ� ɇɚɝɨɥɶɧɚɹ�� ȼ� ɫɜɨɸ�
ɨɱɟɪɟɞɶ��ɜ�ɜɨɞɟ�ɪ� Ⱦɨɧ�ɬɚɤɠɟ�ɨɛɧɚɪɭɠɟɧɨ�ɩɪɟɜɵɲɟɧɢɟ�ɉȾɄ�ɞɥɹ�ɦɚɪɝɚɧɰɚ�
(1,1 ɉȾɄ��ɢ�ɠɟɥɟɡɚ����� ɉȾɄ�ɢ���� ɉȾɄ���Ʉɨɧɰɟɧɬɪɚɰɢɢ�ɮɬɨɪɢɞɨɜ��ɧɚɬɪɢɹ��
ɦɟɞɢ� ɜɨ� ɜɫɟɯ� ɢɫɫɥɟɞɨɜɚɧɧɵɯ� ɩɨɜɟɪɯɧɨɫɬɧɵɯ� ɜɨɞɚɯ� ɫɨɢɡɦɟɪɢɦɵ��
ɤɨɧɰɟɧɬɪɚɰɢɢ� ɜɚɧɚɞɢɹ�� ɰɢɧɤɚ� ɢ� ɜɡɜɟɲɟɧɧɵɯ� ɜɟɳɟɫɬɜ� ɜ� ɜɨɞɟ� ɪɟɤɢ� Ⱦɨɧ�
ɜɵɲɟ�� ɱɟɦ� ɜ� ɜɨɞɧɵɯ� ɨɛɴɟɤɬɚɯ� Ʉɚɲɚɪɫɤɨɝɨ� ɪɚɣɨɧɚ�� ɉɨ� ɩɨɤɚɡɚɬɟɥɸ�
ɦɢɧɟɪɚɥɢɡɚɰɢɹ� ɜɨɞɚ� ɪɟɤ ɇɚɝɨɥɶɧɚɹ�� Ɉɥɶɯɨɜɚɹ� ɢ� Ʉɚɲɚɪɫɤɨɝɨ�
ɜɨɞɨɯɪɚɧɢɥɢɳɚ�ɨɬɧɨɫɢɬɫɹ�ɤ�ɫɥɚɛɨɫɨɥɨɧɨɜɚɬɵɦ��ɜɨɞɚ�ɪɟɤɢ�Ⱦɨɧ�ɞɨ�ɜɩɚɞɟɧɢɹ�
ɪɟɤɢ� Ɍɟɦɟɪɧɢɤ� ɯɚɪɚɤɬɟɪɢɡɭɟɬɫɹ� ɤɚɤ� ɩɪɟɫɧɚɹ�� ɚ� ɩɨɫɥɟ� ɜɩɚɞɟɧɢɹ ± 
ɫɥɚɛɨɫɨɥɨɧɨɜɚɬɚɹ�� Ȼȩɥɶɲɭɸ� ɦɢɧɟɪɚɥɢɡɚɰɢɸ� ɩɨɜɟɪɯɧɨɫɬɧɵɯ� ɜɨɞ�
Ʉɚɲɚɪɫɤɨɝɨ� ɪɚɣɨɧɚ� ɩɨ� ɫɪɚɜɧɟɧɢɸ� ɫ� ɩɨɞɡɟɦɧɵɦɢ� ɦɨɠɧɨ� ɨɛɴɹɫɧɢɬɶ�
ɩɪɢɦɟɧɟɧɢɟɦ� ɦɢɧɟɪɚɥɶɧɵɯ� ɭɞɨɛɪɟɧɢɣ�� ɜ� ɬɨɦ� ɱɢɫɥɟ� ɮɨɫɮɨɪ- ɢ�
ɮɬɨɪɫɨɞɟɪɠɚɳɢɯ��ɜ�ɫɟɥɶɫɤɨɦ�ɯɨɡɹɣɫɬɜɟ��ɱɬɨ�ɩɨɞɬɜɟɪɠɞɚɟɬɫɹ�ɭɜɟɥɢɱɟɧɢɟɦ�
ɤɨɧɰɟɧɬɪɚɰɢɣ� ɮɬɨɪɢɞɨɜ� ɢ� ɧɚɬɪɢɹ�� Ɂɧɚɱɟɧɢɹ� ɜɨɞɨɪɨɞɧɨɝɨ� ɩɨɤɚɡɚɬɟɥɹ�
ɩɨɜɟɪɯɧɨɫɬɧɵɯ� ɜɨɞ� Ʉɚɲɚɪɫɤɨɝɨ� ɪɚɣɨɧɚ� ɧɟɫɤɨɥɶɤɨ� ɜɵɲɟ�� ɱɟɦ� ɩɨɞɡɟɦɧɵɯ�
ɜɨɞ��ɢ�ɫɨɢɡɦɟɪɢɦɵ�ɫ�ɩɨɥɭɱɟɧɧɵɦɢ�ɞɥɹ�ɪɟɤɢ�Ⱦɨɧ� 

 
Ɍɚɛɥɢɰɚ�� 

Ɋɟɡɭɥɶɬɚɬɵ�ɨɩɪɟɞɟɥɟɧɢɹ�ɩɪɢɨɪɢɬɟɬɧɵɯ�ɉȺɍ�ɜ�ɩɨɜɟɪɯɧɨɫɬɧɵɯ�ɜɨɞɚɯ�Ʉɚɲɚɪɫɤɨɝɨ�
ɪɚɣɨɧɚ�ɢ�ɪɟɤɢ�Ⱦɨɧ 

Ɍɨɱɤɚ�ɨɬɛɨɪɚ Ʉɨɧɰɟɧɬɪɚɰɢɹ��ɧɝ�ɞɦ3 
ɫɭɦɦɚ�ɉȺɍ Ȼɟɧɡɨ[a]ɩɢɪɟɧ ɇɚɮɬɚɥɢɧ 

ɪ��Ɉɥɶɯɨɜɚɹ 472 1,5 76 
Ʉɚɲɚɪɫɤɨɟ�ɜɞɯɪ� 28 0,9 8,0 

ɪ��Ⱦɨɧ��ɜɵɲɟ�ɜɩɚɞɟɧɢɹ�
ɪ� Ɍɟɦɟɪɧɢɤ 44 1,0 16 

ɪ��Ⱦɨɧ��ɧɢɠɟ�ɜɩɚɞɟɧɢɹ�
ɪ� Ɍɟɦɟɪɧɢɤ 91 1,5 19 

ɉȾɄ��ɦɤɝ�ɞɦ3 - 0,00001 4 
 

Ʉɨɧɰɟɧɬɪɚɰɢɢ� ɛɟɧɡɨ>a@ɩɢɪɟɧɚ� ɢ� ɧɚɮɬɚɥɢɧɚ� ɜɨ� ɜɫɟɯ� ɢɫɫɥɟɞɨɜɚɧɧɵɯ�
ɨɛɴɟɤɬɚɯ� ɧɟ� ɩɪɟɜɵɲɚɥɢ� ɉȾɄ�� ɋɭɦɦɚɪɧɵɟ� ɤɨɧɰɟɧɬɪɚɰɢɢ� ɩɪɢɨɪɢɬɟɬɧɵɯ�
ɉȺɍ�ɜ�ɜɨɞɟ�ɪɟɤɢ�Ⱦɨɧ�ɛɵɥɢ�ɜ����-����ɪɚɡɚ��ɚ�ɜɨɞɟ�ɪɟɤɢ�Ɉɥɶɯɨɜɚɹ�ɜ����� ɪɚɡ�
ɜɵɲɟ�� ɱɟɦ� ɜ� ɜɨɞɟ� Ʉɚɲɚɪɫɤɨɝɨ� ɜɨɞɨɯɪɚɧɢɥɢɳɚ�� Ɇɚɤɫɢɦɚɥɶɧɵɟ� ɡɧɚɱɟɧɢɹ�
ɜɫɟɯ� ɩɨɤɚɡɚɬɟɥɟɣ� ɭɫɬɚɧɨɜɥɟɧɵ� ɞɥɹ� ɜɨɞɵ� ɪɟɤɢ� Ɉɥɶɯɨɜɚɹ�� ɱɬɨ� ɦɨɠɟɬ� ɛɵɬɶ�
ɨɛɴɹɫɧɟɧɨ� ɬɟɦ�� ɱɬɨ� ɬɨɱɤɚ� ɨɬɛɨɪɚ� ɩɪɨɛɵ� ɧɚɯɨɞɢɥɚɫɶ� ɧɟɞɚɥɟɤɨ� ɨɬ�
ɚɜɬɨɫɬɚɧɰɢɢ�ɫɥɨɛɨɞɵ�Ʉɚɲɚɪɵ� 
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Ɋɟɡɭɥɶɬɚɬɵ� ɩɪɨɜɟɞɟɧɧɨɝɨ� ɢɫɫɥɟɞɨɜɚɧɢɹ� ɫɜɢɞɟɬɟɥɶɫɬɜɭɸɬ� ɨɛ�
ɷɤɨɥɨɝɢɱɟɫɤɨɦ� ɛɥɚɝɨɩɨɥɭɱɢɢ� ɢɫɫɥɟɞɭɟɦɵɯ� ɩɨɞɡɟɦɧɵɯ� ɜɨɞ� Ʉɚɲɚɪɫɤɨɝɨ�
ɪɚɣɨɧɚ�� Ɋɚɡɥɢɱɢɟ� ɜ� ɭɪɨɜɧɹɯ� ɤɨɧɰɟɧɬɪɚɰɢɣ� ɬɹɠɟɥɵɯ� ɦɟɬɚɥɥɨɜ�� ɉȺɍ��
ɜɡɜɟɲɟɧɧɵɯ�ɜɟɳɟɫɬɜ��ɭɫɬɚɧɨɜɥɟɧɧɵɯ�ɞɥɹ��ɩɨɜɟɪɯɧɨɫɬɧɵɯ�ɜɨɞ�Ʉɚɲɚɪɫɤɨɝɨ�
ɪɚɣɨɧɚ� ɢ� ɪɟɤɢ� Ⱦɨɧ� ɦɨɠɟɬ� ɛɵɬɶ� ɫɜɹɡɚɧɨ� ɫ� ɨɫɨɛɟɧɧɨɫɬɹɦɢ� ɢɯ�
ɝɢɞɪɨɥɨɝɢɱɟɫɤɨɝɨ�ɪɟɠɢɦɚ��ɚ�ɬɚɤɠɟ�ɪɚɡɥɢɱɧɵɦɢ�ɢɫɬɨɱɧɢɤɚɦɢ�ɡɚɝɪɹɡɧɟɧɢɹ� 

 
Ʌɢɬɟɪɚɬɭɪɚ 

 
��� ɉɪɢɤɚɡ� Ɇɢɧɫɟɥɶɯɨɡɚ� Ɋɨɫɫɢɢ� ɨɬ� ���������� ɝ�� ʋ ���� ©Ɉɛ� ɭɬɜɟɪɠɞɟɧɢɢ�

ɧɨɪɦɚɬɢɜɨɜ�ɤɚɱɟɫɬɜɚ�ɜɨɞɵ�ɜɨɞɧɵɯ�ɨɛɴɟɤɬɨɜ�ɪɵɛɨɯɨɡɹɣɫɬɜɟɧɧɨɝɨ�ɡɧɚɱɟɧɢɹ��ɜ�ɬɨɦ�ɱɢɫɥɟ�
ɧɨɪɦɚɬɢɜɨɜ� ɩɪɟɞɟɥɶɧɨ� ɞɨɩɭɫɬɢɦɵɯ� ɤɨɧɰɟɧɬɪɚɰɢɣ� ɜɪɟɞɧɵɯ� ɜɟɳɟɫɬɜ� ɜ� ɜɨɞɚɯ� ɜɨɞɧɵɯ�
ɨɛɴɟɤɬɨɜ�ɪɵɛɨɯɨɡɹɣɫɬɜɟɧɧɨɝɨ�ɡɧɚɱɟɧɢɹª��Ɇ���ȼɇɂɊɈ����������� ɫ� 

���ɋɚɧɉɢɇ���������±����Ƚɢɝɢɟɧɢɱɟɫɤɢɟ�ɧɨɪɦɚɬɢɜɵ�ɢ�ɬɪɟɛɨɜɚɧɢɹ�ɤ�ɨɛɟɫɩɟɱɟɧɢɸ�
ɛɟɡɨɩɚɫɧɨɫɬɢ� ɢ� �ɢɥɢ�� ɛɟɡɜɪɟɞɧɨɫɬɢ� ɞɥɹ� ɱɟɥɨɜɟɤɚ� ɮɚɤɬɨɪɨɜ� ɫɪɟɞɵ� ɨɛɢɬɚɧɢɹ��
Ɂɚɪɟɝɢɫɬɪɢɪɨɜɚɧɨ�ɜ�Ɇɢɧɸɫɬɟ�ɊɎ����������� ɝ��ʋ 62296. 

���Ʉɨɬɨɜɚ��ȼ�ȿ��ɂɡɭɱɟɧɢɟ�ɡɚɝɪɹɡɧɟɧɢɹ�ɪ��Ɍɟɦɟɪɧɢɤ�ɧɟɤɨɬɨɪɵɦɢ�ɩɪɢɨɪɢɬɟɬɧɵɦɢ�
ɷɤɨɬɨɤɫɢɤɚɧɬɚɦɢ���ȼ�ȿ��Ʉɨɬɨɜɚ��ɇ�ɋ��Ɍɚɦɛɢɟɜɚ��Ɍ�ȼ��Ʉɧɹɡɟɜɚ����ɋɛɨɪɧɢɤ�ɧɚɭɱɧɵɯ�ɬɪɭɞɨɜ�
2-ɣ� ȼɫɟɪɨɫɫɢɣɫɤɨɣ� ɧɚɭɱɧɨ-ɩɪɚɤɬɢɱɟɫɤɨɣ� ɤɨɧɮɟɪɟɧɰɢɢ� ©ɗɤɨɥɨɝɢɱɟɫɤɢɣ� ɦɨɧɢɬɨɪɢɧɝ�
ɨɩɚɫɧɵɯ� ɩɪɨɦɵɲɥɟɧɧɵɯ� ɨɛɴɟɤɬɨɜ�� ɫɨɜɪɟɦɟɧɧɵɟ� ɞɨɫɬɢɠɟɧɢɹ�� ɩɟɪɫɩɟɤɬɢɜɵ� ɢ�
ɨɛɟɫɩɟɱɟɧɢɟ�ɷɤɨɥɨɝɢɱɟɫɤɨɣ�ɛɟɡɨɩɚɫɧɨɫɬɢ�ɧɚɫɟɥɟɧɢɹª��ɋɚɪɚɬɨɜ�������ɝ��ɋ� 228-232. 

��� ɊȾ� ���������±������ Ɇɚɫɫɨɜɚɹ� ɤɨɧɰɟɧɬɪɚɰɢɹ� ɚɥɸɦɢɧɢɹ�� ɛɟɪɢɥɥɢɹ�� ɜɚɧɚɞɢɹ��
ɠɟɥɟɡɚ��ɤɚɞɦɢɹ��ɤɨɛɚɥɶɬɚ��ɦɚɪɝɚɧɰɚ��ɦɟɞɢ��ɦɨɥɢɛɞɟɧɚ��ɧɢɤɟɥɹ��ɫɜɢɧɰɚ��ɫɟɪɟɛɪɚ��ɯɪɨɦɚ�ɢ�
ɰɢɧɤɚ�ɜ�ɜɨɞɚɯ��Ɇɟɬɨɞɢɤɚ�ɜɵɩɨɥɧɟɧɢɹ�ɢɡɦɟɪɟɧɢɣ�ɦɟɬɨɞɨɦ�ɚɬɨɦɧɨɣ�ɚɛɫɨɪɛɰɢɢ�ɫ�ɩɪɹɦɨɣ�
ɷɥɟɤɬɪɨɬɟɪɦɢɱɟɫɤɨɣ�ɚɬɨɦɢɡɚɰɢɟɣ�ɩɪɨɛ��Ɋɨɫɬɨɜ-ɧɚ-Ⱦɨɧɭ���������� ɫ� 

���ɉɚɬɟɧɬ ��������ɊɎ��ɋɩɨɫɨɛ�ɩɨɞɝɨɬɨɜɤɢ�ɩɪɨɛ�ɞɥɹ�ɨɩɪɟɞɟɥɟɧɢɹ�ɚɥɢɮɚɬɢɱɟɫɤɢɯ�
ɢ�ɩɨɥɢɰɢɤɥɢɱɟɫɤɢɯ ɚɪɨɦɚɬɢɱɟɫɤɢɯ�ɭɝɥɟɜɨɞɨɪɨɞɨɜ�ɜ�ɞɨɧɧɵɯ�ɨɬɥɨɠɟɧɢɹɯ���ȼ�ȿ� Ʉɨɬɨɜɚ��
ɘ�Ⱥ� Ⱥɧɞɪɟɟɜ�� ɡɚɹɜɢɬɟɥɶ� ɢ� ɩɚɬɟɧɬɨɨɛɥɚɞɚɬɟɥɶ� ɎȽȻɍ ©Ƚɢɞɪɨɯɢɦɢɱɟɫɤɢɣ� ɢɧɫɬɢɬɭɬª��
ʋ �����������ɨɬ�������������ɨɩɭɛɥ������������� 

��� ɊȾ� ���������±������ Ɇɚɫɫɨɜɚɹ� ɤɨɧɰɟɧɬɪɚɰɢɹ� ɧɚɬɪɢɹ� ɜ� ɜɨɞɚɯ�� Ɇɟɬɨɞɢɤɚ 
ɜɵɩɨɥɧɟɧɢɹ�ɢɡɦɟɪɟɧɢɣ�ɩɨɬɟɧɰɢɨɦɟɬɪɢɱɟɫɤɢɦ�ɦɟɬɨɞɨɦ�ɫ�ɢɨɧɫɟɥɟɤɬɢɜɧɵɦ�ɷɥɟɤɬɪɨɞɨɦ��
Ɋɨɫɬɨɜ-ɧɚ-Ⱦɨɧɭ���������� ɫ� 

���Ɋɭɤɨɜɨɞɫɬɜɨ�ɩɨ�ɯɢɦɢɱɟɫɤɨɦɭ�ɚɧɚɥɢɡɭ�ɩɨɜɟɪɯɧɨɫɬɧɵɯ�ɜɨɞ�ɫɭɲɢ�ɑɚɫɬɶ����ɉɨɞ�
ɪɟɞɚɤɰɢɟɣ�Ȼɨɟɜɨɣ�Ʌ�ȼ���Ɋɨɫɬɨɜ-ɧɚ-Ⱦɨɧɭ��ɇɈɄ����������ɋ����-668. 

��� ɊȾ� ������468±������ Ɇɚɫɫɨɜɚɹ� ɤɨɧɰɟɧɬɪɚɰɢɹ� ɜɡɜɟɲɟɧɧɵɯ� ɜɟɳɟɫɬɜ� ɢ� ɫɭɯɨɝɨ�
ɨɫɬɚɬɤɚ� ɜ� ɜɨɞɚɯ�� Ɇɟɬɨɞɢɤɚ� ɢɡɦɟɪɟɧɢɣ� ɝɪɚɜɢɦɟɬɪɢɱɟɫɤɢɦ� ɦɟɬɨɞɨɦ�� Ɋɨɫɬɨɜ-ɧɚ-Ⱦɨɧɭ��
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Ɉ�ɇ��Ɍɨɪɝɚɲɤɨɜɚ��Ⱥ�ɇ� ɋɚɛɭɪɨɜ, Ⱥ�ɋ��Ȼɟɥɢɤɨɜ� 
 

ɎȽȻɈɍ�ȼɈ��ɋɚɪɚɬɨɜɫɤɢɣ�ɝɨɫɭɞɚɪɫɬɜɟɧɧɵɣ�ɧɚɰɢɨɧɚɥɶɧɵɣ�
ɢɫɫɥɟɞɨɜɚɬɟɥɶɫɤɢɣ�ɭɧɢɜɟɪɫɢɬɟɬ��ɢɦɟɧɢ�ɇ�Ƚ��ɑɟɪɧɵɲɟɜɫɤɨɝɨ 

 
ɈɐȿɇɄȺ�ɁȺȽɊəɁɇȿɇɂə�ȼɈȾɇɈɃ�ɋɊȿȾɕ�ɊȿɄɂ�ȻɈɅɖɒɈɃ�
ɍɁȿɇɖ�ȼ�ɉɊȿȾȿɅȺɏ�ȽɈɊɈȾȺ�ɇɈȼɈɍɁȿɇɋɄȺ�ɇȺ�ɈɋɇɈȼȿ�

ɋɌɊɍɄɌɍɊɇɕɏ�ɏȺɊȺɄɌȿɊɂɋɌɂɄ�ɋɈɈȻɓȿɋɌȼ�ɆȺɄɊɈɎɂɌɈȼ� 
 

ɉɪɢɜɨɞɢɬɶɫɹ� ɨɰɟɧɤɚ� ɫɨɫɬɨɹɧɢɹ� ɜɨɞɧɨɣ� ɷɤɨɫɢɫɬɟɦɵ� ɪɟɤɢ� Ȼɨɥɶɲɨɣ� ɍɡɟɧɶ� ɜ�
ɩɪɟɞɟɥɚɯ� ɝɨɪɨɞɚ� ɇɨɜɨɭɡɟɧɫɤɚ� ɋɚɪɚɬɨɜɫɤɨɣ� ɨɛɥɚɫɬɢ� ɩɨ� ɝɢɞɪɨɛɢɨɥɨɝɢɱɟɫɤɢɦ�
ɩɨɤɚɡɚɬɟɥɹɦ��Ⱦɚɟɬɫɹ�ɚɧɚɥɢɡ�ɫɨɫɬɨɹɧɢɹ�ɜɨɞɧɨɣ�ɫɪɟɞɵ�ɧɚ�ɨɫɧɨɜɚɧɢɢ�ɛɢɨɢɧɞɢɤɚɰɢɨɧɧɵɯ�
ɧɚɛɥɸɞɟɧɢɹ� ɩɨ� ɫɨɫɬɚɜɭ� ɫɨɨɛɳɟɫɬɜ� ɦɚɤɪɨɮɢɬɨɜ�� Ɉɩɪɟɞɟɧɚ� ɫɚɩɪɨɛɧɨɫɬɶ� ɜɨɞɧɨɣ�
ɫɪɟɞɵɢɫɫɥɟɞɨɜɚɧɧɨɝɨ�ɭɱɚɫɬɤɚ�ɪɟɤɢ�ɩɨ�ɜɢɞɨɜɨɦɭ�ɫɨɫɬɚɜɭ�ɦɚɤɪɨɮɢɬɨɜ� 

Ʉɥɸɱɟɜɵɟ�ɫɥɨɜɚ��ɡɚɝɪɹɡɧɟɧɢɟ��ɛɢɨɢɧɞɢɤɚɰɢɹ��ɦɚɤɪɨɮɢɬɵ��ɫɚɩɪɨɛɧɨɫɬɶ��ɤɚɱɟɫɬɜɨ�
ɫɪɟɞɵ 

 

Ɉɛɨɫɬɪɟɧɢɟ� ɷɤɨɥɨɝɢɱɟɫɤɨɣ� ɨɛɫɬɚɧɨɜɤɢ� ɜ� ɡɧɚɱɢɬɟɥɶɧɨɣ� ɦɟɪɟ�
ɨɩɪɟɞɟɥɟɧɨ� ɜɵɫɨɤɢɦ� ɭɪɨɜɧɟɦ� ɢ� ɪɚɡɧɨɨɛɪɚɡɢɟɦ� ɚɧɬɪɨɩɨɝɟɧɧɵɯ� ɧɚɝɪɭɡɨɤ��
ɨɫɨɛɟɧɧɨɫɬɹɦɢ� ɮɨɪɦɢɪɨɜɚɧɢɹ� ɢ� ɬɪɚɧɫɮɨɪɦɚɰɢɢ� ɪɟɱɧɵɯ� ɫɢɫɬɟɦ [1]. 
ɇɚɢɛɨɥɟɟ�ɨɫɬɪɨ�ɢɡɦɟɧɟɧɢɹ�ɨɤɪɭɠɚɸɳɟɣ�ɩɪɢɪɨɞɧɨɣ�ɫɪɟɞɵ�ɨɬɪɚɠɚɸɬɫɹ�ɧɚ�
ɛɢɨɬɢɱɟɫɤɢɯ� ɤɨɦɩɨɧɟɧɬɚɯ�� Ɋɚɡɧɵɟ� ɜɨɞɧɵɟ� ɪɚɫɬɟɧɢɹ� ɨɛɥɚɞɚɸɬ�
ɧɟɨɞɢɧɚɤɨɜɵɦ� ɩɨɬɟɧɰɢɚɥɨɦ� ɫɨɩɪɨɬɢɜɥɟɧɢɹ� ɜɪɟɞɧɵɦ� ɜɨɡɞɟɣɫɬɜɢɟɦ� ɢ�
ɧɟɨɞɧɨɪɨɞɧɨ� ɪɟɚɝɢɪɭɸɬ� ɧɚ� ɫɨɫɬɨɹɧɢɟ� ɫɪɟɞɵ� ɨɛɢɬɚɧɢɹ�� ɜɵɫɬɭɩɚɹ�
ɚɤɬɢɜɧɵɦɢ� ɚɝɟɧɬɚɦɢ� ɞɟɬɨɤɫɢɤɚɰɢɢ� ɢ� ɫɚɦɨɨɱɢɳɟɧɢɹ� ɢ� ɜɥɢɹɸɳɢɦɢ� ɧɚ�
ɤɚɱɟɫɬɜɨ� ɜɨɞɵ [2, 3]�� ɋɭɳɟɫɬɜɭɟɬ� ɦɧɨɠɟɫɬɜɨ� ɛɢɨɥɨɝɢɱɟɫɤɢɯ� ɩɪɨɰɟɫɫɨɜ� ɢ�
ɪɟɚɤɰɢɣ� ɨɪɝɚɧɢɡɦɨɜ� ɧɚ� ɜɧɟɲɧɢɟ� ɜɨɡɞɟɣɫɬɜɢɹ ɫɪɟɞɵ�� ɱɬɨ� ɨɬɪɚɠɚɟɬɫɹ� ɜ�
ɬɟɫɧɨɣ� ɫɜɹɡɢ� ɦɟɠɞɭ� ɫɨɫɬɨɹɧɢɟɦ� ɜɨɞɧɵɯ� ɷɤɨɫɢɫɬɟɦ� ɢ� ɤɚɱɟɫɬɜɨɦ� ɜɨɞɵ� ɢ�
ɫɥɭɠɢɬ�ɨɫɧɨɜɨɣ�ɫɨɡɞɚɧɢɹ�ɨɰɟɧɤɢ�ɡɚɝɪɹɡɧɟɧɧɨɫɬɢ�ɩɪɢɪɨɞɧɵɯ�ɜɨɞ [4, 5].  

ɐɟɥɶɸ� ɢɫɫɥɟɞɨɜɚɧɢɹ� ɹɜɥɹɟɬɫɹ� ɨɰɟɧɤɚ� ɡɚɝɪɹɡɧɟɧɢɹ� ɜɨɞɧɨɣ� ɫɪɟɞɵ�
ɦɚɥɵɯ�ɪɟɤ�ɧɚ� ɨɫɧɨɜɟ� ɫɬɪɭɤɬɭɪɧɵɯ�ɯɚɪɚɤɬɟɪɢɫɬɢɤ� ɫɨɨɛɳɟɫɬɜ�ɦɚɤɪɨɮɢɬɨɜ. 
Ʉɨɦɩɥɟɤɫɧɵɟ� ɢɫɫɥɟɞɨɜɚɧɢɹ�� ɩɪɨɜɟɞɟɧɧɵɟ� ɧɚ� ɪɟɤɟ� Ȼɨɥɶɲɨɣ� ɍɡɟɧɶ, 
ɞɟɦɨɧɫɬɪɢɪɭɸɬ� ɢɧɞɢɤɚɰɢɨɧɧɵɟ� ɨɫɨɛɟɧɧɨɫɬɢ� ɪɚɡɥɢɱɧɵɯ� ɤɨɦɩɨɧɟɧɬɨɜ ɢ�
ɩɚɪɚɦɟɬɪɨɜ� ɷɤɨɫɢɫɬɟɦ� ɜ� ɭɫɥɨɜɢɹɯ� ɡɚɝɪɹɡɧɟɧɢɹ� ɜɨɞɨɬɨɤɨɜ�� Ⱦɥɹ�
ɢɫɫɥɟɞɨɜɚɧɢɹ ɷɤɨɥɨɝɢɱɟɫɤɨɝɨ�ɫɨɫɬɨɹɧɢɹ�ɪɟɤɢ�ɛɵɥɢ�ɜɵɛɪɚɧɵ�ɬɪɢ ɩɪɨɛɧɵɟ�
ɩɥɨɳɚɞɤɢ��ɪɚɫɩɨɥɨɠɟɧɧɵɟ�ɜ�ɪɚɡɧɵɯ�ɡɨɧɚɯ�ɝɨɪɨɞɚ��Ɉɫɧɨɜɚɧɢɟɦ�ɞɥɹ�ɜɵɛɨɪɚ�
ɩɥɨɳɚɞɨɤ� ɩɨɫɥɭɠɢɥɢ� ɪɚɡɥɢɱɧɵɣ� ɭɪɨɜɟɧɶ� ɚɧɬɪɨɩɨɝɟɧɧɨɣ� ɧɚɝɪɭɡɤɢ� ɜ�
ɭɤɚɡɚɧɧɵɯ� ɦɟɫɬɚɯ�� Ɋɚɡɦɟɪɵ� ɩɪɨɛɧɵɯ� ɩɥɨɳɚɞɨɤ�� �ɯ�� ɦ�� ɩɪɢɛɪɟɠɧɚɹ�
ɪɚɫɬɢɬɟɥɶɧɨɫɬɶ�ɨɩɢɫɵɜɚɥɚɫɶ�ɧɚ�ɩɪɢɥɟɝɚɸɳɢɯ�ɤ�ɧɢɦ�ɩɥɨɳɚɞɤɚɯ�ɪɚɡɦɟɪɨɦ�
��ɯ���ɦ��ɇɚɡɜɚɧɢɹ�ɜɢɞɨɜ�ɩɪɢɜɨɞɹɬɫɹ�ɩɨ�ɉ�ȼ��Ɇɚɟɜɫɤɨɦɭ [6@�ɫ�ɢɡɦɟɧɟɧɢɹɦɢ�
ɩɨ�ɫɜɨɞɤɚɦ�ɋ�Ʉ��ɑɟɪɟɩɚɧɨɜɚ�>7].  

ɍɱɚɫɬɨɤ� ɩɟɪɜɵɣ ɧɚɯɨɞɢɬɫɹ� ɜ� ɨɤɪɟɫɬɧɨɫɬɹɯ� ɝɨɪɨɞɚ�� ɡɚ� ɩɪɟɞɟɥɚɦɢ�
ɡɚɫɬɪɨɣɤɢ�� Ɍɢɩ� ɛɟɪɟɝɚ� ± ɞɚɦɛɚ�� ɂɡ� ɩɪɢɛɪɟɠɧɨ-ɜɨɞɧɵɯ� ɪɚɫɬɟɧɢɣ�
ɜɫɬɪɟɱɚɸɬɫɹ� Phragmites australis, Typha angustifolia, Carex riparia�� ɢɡ�
ɜɨɞɧɵɯ� ± Lemna minor, Nuphar lutea. ɍɱɚɫɬɨɤ� ɜɬɨɪɨɣ�  ɧɚɯɨɞɢɬɫɹ� ɜ� ɱɟɪɬɟ�
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ɝɨɪɨɞɚ� � ɇɨɜɨɭɡɟɧɫɤɚ�� Ɍɢɩ� ɛɟɪɟɝɚ� ± ɩɨɥɨɝɢɣ�� Ȼɟɪɟɝ� ɩɟɫɱɚɧɵɣ�� ɉɥɹɠɧɚɹ�
ɡɨɧɚ�� ɂɡ� ɩɪɢɛɪɟɠɧɨ-ɜɨɞɧɵɯ� ɪɚɫɬɟɧɢɣ� ɜɫɬɪɟɱɚɸɬɫɹ� Typha angustifolia, 
Carex riparia�� ɢɡ� � ɜɨɞɧɵɯ� ± Potamogeton crispus, Spirodela polyrrhiza. 
ɍɱɚɫɬɨɤ� ɬɪɟɬɢɣ ɧɚɯɨɞɢɬɫɹ� ɜ� ɨɤɪɟɫɬɧɨɫɬɹɯ� ɝɨɞɚ�� ɡɚ� ɩɪɟɞɟɥɚɦɢ� ɡɚɫɬɪɨɣɤɢ��
Ɍɢɩ� ɛɟɪɟɝɚ� ± ɨɛɪɵɜɢɫɬɵɣ�� Ȼɟɪɟɝ� ɝɥɢɧɢɫɬɵɣ�� ɂɡ� ɩɪɢɛɪɟɠɧɨ-ɜɨɞɧɵɯ��
ɪɚɫɬɟɧɢɣ�ɜɫɬɪɟɱɚɸɬɫɹ�Phragmites australis, Typha angustifolia, Carex riparia, 
ɢɡ��ɜɨɞɧɵɯ�± Lemna minor, Potamogeton natans. 

 ɇɚ� ɭɱɚɫɬɤɚɯ� ɩɪɨɜɨɞɢɥɨɫɶ� ɨɩɪɟɞɟɥɟɧɢɟ� ɝɢɞɪɨɯɢɦɢɱɟɫɤɢɯ�
ɩɨɤɚɡɚɬɟɥɟɣ� ɜɨɞɵ� ɩɨ� ɨɛɳɟɩɪɢɧɹɬɵɦ� ɦɟɬɨɞɢɤɚɦ� [8, 9@� ɫ� ɩɨɦɨɳɶɸ 
ɫɩɟɤɬɪɨɮɨɬɨɦɟɬɪɚ� HACH LANGE DR-2800. Ⱦɥɹ� ɨɰɟɧɤɢ� ɨɛɳɟɣ� ɫɬɟɩɟɧɢ�
ɡɚɝɪɹɡɧɟɧɧɨɫɬɢ �ɈɈɋɁ� ɢɫɩɨɥɶɡɨɜɚɥɢ� ɢɧɞɢɤɚɬɨɪɧɵɟ� ɜɢɞɵ� ɪɚɫɬɟɧɢɣ, 
ɢɧɞɟɤɫ ɫɚɩɪɨɛɧɨɫɬɢ ɜɵɱɢɫɥɹɥɫɹ ɩɨ ɮɨɪɦɭɥɟ ɉɚɧɬɥɟ-Ȼɭɤɚ [10].  

ɐɜɟɬɧɨɫɬɶ ɜɨɞɵ� ɧɟɡɧɚɱɢɬɟɥɶɧɚ� �ɞɨ� ��� ɛɚɥɥɨɜ��� ɉɪɨɡɪɚɱɧɨɫɬɶ� ɜɨɞɵ�
ɤɨɥɟɛɥɟɬɫɹ�ɨɬ�0,90 ɦ�ɧɚ�ɩɟɪɜɨɦ�ɭɱɚɫɬɤɟ�ɞɨ�1,05 ɦ�ɧɚ�ɬɪɟɬɶɟɦ��ɇɚ�ɩɟɪɜɨɦ�ɢ�
ɬɪɟɬɶɟɦ�ɭɱɚɫɬɤɚɯ ɨɬɦɟɱɚɥɫɹ�ɬɪɚɜɹɧɨɣ�ɡɚɩɚɯ� ɫ�ɢɧɬɟɧɫɢɜɧɨɫɬɶɸ���ɛɚɥɥɚ��ɧɚ�
ɜɬɨɪɨɦ ɭɱɚɫɬɤɟ�ɛɨɥɨɬɧɵɣ�ɡɚɩɚɯ�ɫ�ɢɧɬɟɧɫɢɜɧɨɫɬɶɸ���ɛɚɥɥɚ��ɇɚ�ɩɨɜɟɪɯɧɨɫɬɢ�
ɜɨɞɵ�ɨɛɧɚɪɭɠɟɧɵ�ɜɨɞɨɪɨɫɥɢ��ɩɟɧɚ� 

Ⱥɤɬɢɜɧɚɹ�ɪɟɚɤɰɢɹ�ɫɪɟɞɵ�ɧɚɯɨɞɢɬɫɹ�ɜ�ɩɪɟɞɟɥɚɯ�ɞɨɩɭɫɬɢɦɵɯ�ɡɧɚɱɟɧɢɣ 
(6.90-7.00).  Ʉɨɧɰɟɧɬɪɚɰɢɹ ɢɨɧɨɜ� ɤɚɥɶɰɢɹ� ɩɪɚɤɬɢɱɟɫɤɢ� ɧɟ� ɭɯɭɞɲɚɥɢ�
ɤɚɱɟɫɬɜɨ� ɜɨɞ�� ɢɯ� ɫɨɞɟɪɠɚɧɢɟ� ɭɞɟɪɠɢɜɚɥɨɫɶ� ɧɚ� ɭɪɨɜɧɟ� ɫɭɳɟɫɬɜɟɧɧɨ� ɧɢɠɟ�
ɉȾɄ (2,01 - 2,31 ɦɝ�ɷɤɜɥ). Ɇɚɤɫɢɦɚɥɶɧɨɟ� ɫɨɞɟɪɠɚɧɢɟ� ɯɥɨɪɢɞɨɜ��
ɩɪɟɜɵɲɚɸɳɟɟ�ɉȾɄ�ɯɚɪɚɤɬɟɪɧɨ�ɞɥɹ� ɜɬɨɪɨɝɨ�ɢ� ɬɪɟɬɶɟɝɨ� ɭɱɚɫɬɤɨɜ� (������ɢ�
367,6 ɦɝ�ɥ ɫɨɨɬɜɟɬɫɬɜɟɧɧɨ��� ɉɨ� ɫɨɥɟɜɨɦɭ� ɫɨɫɬɚɜɭ� ɜɨɞɵ� ɪɟɤɢ� ɨɬɧɨɫɹɬɫɹ� ɤ�
ɯɥɨɪɢɞɧɨɦɭ� ɤɥɚɫɫɭ�� Ɂɚ� ɩɨɫɥɟɞɧɢɟ� ɝɨɞɵ�� ɩɨ� ɥɢɬɟɪɚɬɭɪɧɵɦ� ɞɚɧɧɵɦ��
ɫɨɞɟɪɠɚɧɢɟ� ɯɥɨɪɢɞɨɜ� ɩɨ� ɦɚɤɫɢɦɚɥɶɧɵɦ� ɢ� ɦɟɞɢɚɧɧɵɦ� ɤɨɧɰɟɧɬɪɚɰɢɹɦ�
ɩɨɤɚɡɵɜɚɟɬ ɬɟɧɞɟɧɰɢɸ� ɤ� ɭɜɟɥɢɱɟɧɢɸ�� ɩɨ� ɬɪɟɧɞɭ� ɦɟɞɢɚɧɧɵɯ� ɝɨɞɨɜɵɯ 
ɤɨɧɰɟɧɬɪɚɰɢɣ� ɜ� ɪɟɤɟ� Ȼɨɥɶɲɨɣ� ɍɡɟɧɶ� ɩɪɢɦɟɪɧɨ� ɜ� ���� ɪɚɡɚ. ɋɨɞɟɪɠɚɧɢɟ�
ɫɭɥɶɮɚɬɨɜ� ɧɚ� ɜɫɟɯ� ɭɱɚɫɬɤɚɯ� ɧɟ� ɩɪɟɜɵɲɚɟɬ� ɩɪɟɞɟɥɶɧɨ-ɞɨɩɭɫɬɢɦɵɯ�
ɡɧɚɱɟɧɢɣ� 

ɋɨɞɟɪɠɚɧɢɟ� ɠɟɥɟɡɚ� ɨɛɳɟɝɨ� ɜɚɪɶɢɪɨɜɚɥɨ� ɜ� ɞɨɜɨɥɶɧɨ� ɲɢɪɨɤɢɯ�
ɩɪɟɞɟɥɚɯ�ɨɬ������ɞɨ������ɦɝ�ɥ �ɞɨ�����ɉȾɄ���Ɇɚɤɫɢɦɚɥɶɧɵɦ�ɫɨɞɟɪɠɚɧɢɟɦ�
ɠɟɥɟɡɚ� ɯɚɪɚɤɬɟɪɢɡɭɸɬɫɹ� ɩɟɪɜɵɣ� ɢ� ɬɪɟɬɢɣ� ɭɱɚɫɬɤɢ�� ɧɚ� ɜɬɨɪɨɦ� ɭɱɚɫɬɤɟ�
ɨɬɦɟɱɚɟɬɫɹ� ɭɦɟɧɶɲɟɧɢɟ� ɫɨɞɟɪɠɚɧɢɹ� ɠɟɥɟɡɚ� ɜ� ɜɨɞɟ�� ɧɨ� ɟɝɨ� ɤɨɧɰɟɧɬɪɚɰɢɹ�
ɩɪɟɜɵɲɚɟɬ��ɧɨɪɦɢɪɭɸɳɢɟ�ɩɨɤɚɡɚɬɟɥɢ������ɉȾɄ�ɢ���ɉȾɄ�ɫɨɨɬɜɟɬɫɬɜɟɧɧɨ�� 
ɇɚ� ɢɫɫɥɟɞɨɜɚɧɧɵɯ� ɭɱɚɫɬɤɚɯ� ɨɬɦɟɱɟɧɨ� ɞɨɫɬɚɬɨɱɧɨ� ɜɵɫɨɤɨɟ� ɫɨɞɟɪɠɚɧɢɟ�
ɦɟɞɢ��ɩɪɟɜɵɲɚɸɳɟɟ�ɩɪɟɞɟɥɶɧɨ�ɞɨɩɭɫɬɢɦɵɟ�ɧɚɝɪɭɡɤɢ� �ɫɨɨɬɜɟɬɫɬɜɟɧɧɨ�����
ɉȾɄ������ɉȾɄ������ɉȾɄ���ɋɨɞɟɪɠɚɧɢɟ�ɜɡɜɟɲɟɧɧɵɯ�ɱɚɫɬɢɰ�ɩɪɟɜɵɲɚɟɬ�ɉȾɄ�
ɧɚ� ɜɫɟɯ� ɭɱɚɫɬɤɚɯ�� ɇɚɢɛɨɥɶɲɟɟ� ɩɪɟɜɵɲɟɧɢɟ� ɧɚɛɥɸɞɚɟɬɫɹ� ɧɚ ɬɪɟɬɶɟɦ�
ɭɱɚɫɬɤɟ.  

ȼɢɞɨɜɨɣ� ɫɨɫɬɚɜ� ɦɚɤɪɨɮɢɬɨɜ ɩɨɡɜɨɥɹɟɬ� ɞɨɜɨɥɶɧɨ� ɬɨɱɧɨ�
ɨɯɚɪɚɤɬɟɪɢɡɨɜɚɬɶ� ɷɤɨɥɨɝɢɱɟɫɤɨɟ� ɫɨɫɬɨɹɧɢɟ� ɷɤɨɫɢɫɬɟɦɵ�� ɇɚɢɛɨɥɟɟ� ɩɨɥɧɨ�
ɪɚɡɪɚɛɨɬɚɧɚ� ɦɟɬɨɞɢɤɚ� ɢɧɞɢɤɚɰɢɢ� ɬɪɨɮɢɱɟɫɤɨɣ� ɯɚɪɚɤɬɟɪɢɫɬɢɤɢ� ɜɨɞɧɵɯ�
ɨɛɴɟɤɬɨɜ� -  ɫɚɩɪɨɛɧɨɫɬɢ�� ɞɥɹ� ɨɩɪɟɞɟɥɟɧɢɹ� ɤɨɬɨɪɨɣ� ɫɨɫɬɚɜɥɟɧɵ�
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ɫɩɟɰɢɚɥɶɧɵɟ� ɲɤɚɥɵ�� ɢɫɩɨɥɶɡɭɟɦɵɟ� ɜ� ɩɪɚɤɬɢɤɟ� ɝɢɞɪɨɛɢɨɥɨɝɢɱɟɫɤɢɯ�
ɢɫɫɥɟɞɨɜɚɧɢɣ [8]�� Ƚɢɞɪɨɮɢɬɵ� ɱɭɬɤɨ� ɪɟɚɝɢɪɭɸɬ� ɧɚ� ɢɡɦɟɧɟɧɢɹ� ɫɪɟɞɵ�
ɨɛɢɬɚɧɢɹ�� ɜ� ɩɟɪɜɭɸ� ɨɱɟɪɟɞɶ� ɝɢɞɪɨɮɢɡɢɱɟɫɤɢɯ� ɢ� ɝɢɞɪɨɯɢɦɢɱɟɫɤɢɯ�
ɩɨɤɚɡɚɬɟɥɟɣ� ² ɬɟɦɩɟɪɚɬɭɪɵ�� ɩɪɨɡɪɚɱɧɨɫɬɢ�� ɤɢɫɥɨɬɧɨɫɬɢ�� ɫɨɥɟɜɨɝɨ� ɢ�
ɞɪɭɝɨɝɨ� ɯɢɦɢɱɟɫɤɨɝɨ� ɫɨɫɬɚɜɚ� ɜɨɞɵ�� ɯɢɦɢɱɟɫɤɨɝɨ� ɫɨɫɬɚɜɚ� ɢ� ɬɢɩɚ� ɞɨɧɧɵɯ�
ɨɬɥɨɠɟɧɢɣ�ɢ�ɨɛɟɫɩɟɱɟɧɧɨɫɬɢ�ɜɨɞɨɟɦɚ�ɛɢɨɝɟɧɧɵɦɢ�ɜɟɳɟɫɬɜɚɦɢ�� 

ɑɚɫɬɨ� ɜ� ɜɨɞɨɟɦɟ� ɩɪɢɫɭɬɫɬɜɭɸɬ� ɧɟɫɤɨɥɶɤɨ� ɢɧɞɢɤɚɬɨɪɧɵɯ� ɜɢɞɨɜ�
(Lemna minor, Potamogeton crispus, Potamogeton crispus, P. natans) 
ɨɛɢɬɚɸɳɢɟ� ɜ� ɜɨɞɧɨɣ� ɫɪɟɞɟ� ɪɚɡɧɨɣ� ɫɬɟɩɟɧɢ� ɡɚɝɪɹɡɧɟɧɧɨɫɬɢ� Ɉɛɳɚɹ�
ɫɭɦɦɚɪɧɚɹ� ɫɬɟɩɟɧɶ� ɡɚɝɪɹɡɧɟɧɢɹ� ɩɟɪɜɨɝɨ ɢ� ɜɬɨɪɨɝɨ ɭɱɚɫɬɤɨɜ� ± ɭɦɟɪɟɧɧɨ�
ɡɚɝɪɹɡɧɟɧɧɨɣ ɢ� ɢɦɟɟɬ� �� ɤɥɚɫɫɚ� ɤɚɱɟɫɬɜɚ�� ȼɨɞɚ� ɬɪɟɬɶɟɝɨ� ɭɱɚɫɬɤɚ� ɢɦɟɟɬ� ��
ɤɥɚɫɫ�ɤɚɱɟɫɬɜɚ�ɢ�ɯɚɪɚɤɬɟɪɢɡɭɟɬɫɹ�ɤɚɤ�ɡɚɝɪɹɡɧɟɧɧɚɹ�� 

ɋɚɩɪɨɛɧɨɫɬɶ�ɢɫɫɥɟɞɭɟɦɵɯ�ɭɱɚɫɬɤɨɜ�ɨɩɪɟɞɟɥɹɥɚɫɶ�ɩɨ�ɢɧɞɢɤɚɬɨɪɧɵɦ�
ɜɢɞɚɦ� ɝɢɞɪɨɮɢɬɨɜ (ɪɞɟɫɬ� ɤɭɪɱɚɜɵɣ, ɤɭɛɵɲɤɚ� ɠɟɥɬɚɹ, ɦɧɨɝɨɤɨɪɟɧɧɢɤ�
ɨɛɵɤɧɨɜɟɧɧɵɣ ɢ� ɪɹɫɤɚ� ɦɚɥɚɹ). Ɂɧɚɱɟɧɢɹ� ɢɧɞɟɤɫɚ� ɉɚɧɬɥɟ±Ȼɭɤɤɚ, 
ɜɵɱɢɫɥɟɧɧɵɟ� ɞɥɹ� ɩɥɨɳɚɞɨɤ� ɩɨ� ɢɧɞɢɤɚɬɨɪɧɵɦ� ɜɢɞɚɦ� ɝɢɞɪɨɮɢɬɨɜ�
ɫɜɢɞɟɬɟɥɶɫɬɜɭɸɬ ɨ� ɬɨɦ�� ɱɬɨ� ɜɫɟ� ɭɱɚɫɬɤɢ ɯɚɪɚɤɬɟɪɢɡɭɸɬ� ɪɟɤɭ� ɤɚɤ� ɛɟɬɚ-
ɦɟɡɨɫɚɩɪɨɛɧɵɣ ɜɨɞɨɟɦ� ɬɨ ɟɫɬɶ ɨɪɝɚɧɢɱɟɫɤɢɯ�ɡɚɝɪɹɡɧɢɬɟɥɟɣ�ɜ�ɜɨɞɟ�ɦɚɥɨ��ɚ�
ɪɚɫɬɜɨɪɺɧɧɨɝɨ�ɤɢɫɥɨɪɨɞɚ�ɞɨɫɬɚɬɨɱɧɨ�ɦɧɨɝɨ�� 

Ɍɚɤɢɦ� ɨɛɪɚɡɨɦ�� ɩɨɞ� ɜɥɢɹɧɢɟɦ� ɪɨɫɬɚ� ɡɚɝɪɹɡɧɟɧɢɣ� ɨɬɦɟɱɚɟɬɫɹ�
ɢɡɦɟɧɟɧɢɟ�ɫɨɫɬɚɜɚ�ɦɚɤɪɨɮɢɬɨɜ��  ɉɨɜɵɲɟɧɧɨɟ�ɡɚɝɪɹɡɧɟɧɢɟ�ɜɨɞ�ɩɪɢɜɨɞɢɬ�ɤ�
ɫɧɢɠɟɧɢɸ� ɜɢɞɨɜɨɝɨ� ɪɚɡɧɨɨɛɪɚɡɢɹ�� ɢɡɦɟɧɟɧɢɸ� ɱɢɫɥɟɧɧɨɫɬɢ� ɢ� ɛɢɨɦɚɫɫɵ�
ɞɨɦɢɧɢɪɭɸɳɢɯ�ɜɢɞɨɜ�ɦɚɤɪɨɮɢɬɨɜ. 

 
Ʌɢɬɟɪɚɬɭɪɚ 

 
1 Ⱦɜɢɧɫɤɢɯ� ɋ�� Ⱥ�� Ɏɚɤɬɨɪɵ�ɮɨɪɦɢɪɨɜɚɧɢɹ� ɢ� ɷɥɟɦɟɧɬɵ� ɯɢɦɢɱɟɫɤɨɝɨ� ɫɨɫɬɚɜɚ�

ɩɨɜɟɪɯɧɨɫɬɧɵɯ�ɜɨɞ�ɭɱɟɛɧɨ-ɦɟɬɨɞɢɱɟɫɤɨɟ�ɩɨɫɨɛɢɟ���ɋ��Ⱥ��Ⱦɜɢɧɫɤɢɯ��ɉɟɪɦɶ�����������ɫ� 
2 Ɇɟɪɟɠɤɨ�� Ⱥ�� ɂ�� Ȼɢɨɬɟɫɬɢɪɨɜɚɧɢɟ� ɬɨɤɫɢɱɧɨɫɬɢ� ɜɨɞɧɨɣ� ɫɪɟɞɵ� ɩɨ�

ɮɭɧɤɰɢɨɧɚɥɶɧɵɦ�ɯɚɪɚɤɬɟɪɢɫɬɢɤɚɦ�ɦɚɤɪɨɮɢɬɨɜ���Ⱥ��ɂ��Ɇɟɪɟɠɤɨ� ȿ��Ⱥ��ɉɚɫɟɱɧɚɹ��Ⱥ��ɉ��
ɉɚɫɢɱɧɵɣ //  Ƚɢɞɪɨɛɢɨɥ��ɠɭɪɧ���������Ɍ������ʋ���ɋ�����- 94.  

3 Ƚɢɝɟɜɢɱ�� Ƚ�� ɋ�� Ȼɢɨɢɧɞɢɤɚɬɨɪɧɚɹ� ɪɨɥɶ� ɦɚɤɪɨɮɢɬɨɜ� ɩɪɢ� ɚɧɬɪɨɩɨɝɟɧɧɨɦ�
ɜɨɡɞɟɣɫɬɜɢɢ��ɧɚ�ɩɪɢɦɟɪɟ�ɨɡɺɪ�Ȼɟɥɨɪɭɫɫɢɢ����Ƚ��ɋ��Ƚɢɝɟɜɢɱ� // Ⱥɧɬɪɨɩɨɝɟɧɧɵɟ�ɢɡɦɟɧɟɧɢɹ�
ɷɤɨɫɢɫɬɟɦ�ɦɚɥɵɯ�ɨɡɺɪ��ɩɪɢɱɢɧɵ��ɩɨɫɥɟɞɫɬɜɢɹ��ɜɨɡɦɨɠɧɨɫɬɶ�ɭɩɪɚɜɥɟɧɢɹ���ɋɉɛ���ɇɚɭɤɚ��
������ɋ������±206.  

4 Ɍɨɪɝɚɲɤɨɜɚ� Ɉ�ɇ�� Ɉɰɟɧɤɚ� ɷɤɨɥɨɝɢɱɟɫɤɨɝɨ� ɫɨɫɬɨɹɧɢɹ� ȼɨɥɝɢ� ɧɚ� ɨɫɧɨɜɟ�
ɛɢɨɥɨɝɢɱɟɫɤɨɝɨ� ɢɧɞɟɤɫɚ� ɦɚɤɪɨɮɢɬɨɜ �� Ɉ� ɇ�� Ɍɨɪɝɚɲɤɨɜɚ�� Ⱥ� ɋ� 
Ȼɟɥɢɤɨɜ� ��� Ȼɢɨɫɢɫɬɟɦɵ�� ɨɪɝɚɧɢɡɚɰɢɹ�� ɩɨɜɟɞɟɧɢɟ�� ɭɩɪɚɜɥɟɧɢɟ� Ɍɟɡɢɫɵ� ɞɨɤɥɚɞɨɜ� ��-ɣ�
ȼɫɟɪɨɫɫɢɣɫɤɨɣ� ɫ� ɦɟɠɞɭɧɚɪɨɞɧɵɦ� ɭɱɚɫɬɢɟɦ� ɲɤɨɥɵ-ɤɨɧɮɟɪɟɧɰɢɢ� ɦɨɥɨɞɵɯ� ɭɱɟɧɵɯ��
ɇɢɠɧɢɣ�ɇɨɜɝɨɪɨɞ��������ɋ������ 

5 Ɍɨɪɝɚɲɤɨɜɚ� Ɉ�ɇ�� ɗɤɨɥɨɝɢɱɟɫɤɢɟ� ɨɫɨɛɟɧɧɨɫɬɢ� ɪɟɱɧɵɯ� ɫɨɨɛɳɟɫɬɜ� ɪɟɤɢ�
ȼɨɥɝɢ�ɜ�ɨɤɪɟɫɬɧɨɫɬɹɯ�ɝɨɪɨɞɚ�ɋɚɪɚɬɨɜɚ / Ɉ�ɇ� Ɍɨɪɝɚɲɤɨɜɚ��Ⱥ�ɋ� Ȼɟɥɢɤɨɜ��Ɍ�ȼ� Ȼɭɥɵɱɟɜɚ�
// ɇɚɡɟɦɧɵɟ� ɢ� ɦɨɪɫɤɢɟ� ɷɤɨɫɢɫɬɟɦɵ� ɉɪɢɱɟɪɧɨɦɨɪɶɹ� ɢ� ɢɯ� ɨɯɪɚɧɚ� ɋɛɨɪɧɢɤ� ɬɟɡɢɫɨɜ� ,,�
ȼɫɟɪɨɫɫɢɣɫɤɨɣ�ɧɚɭɱɧɨ-ɩɪɚɤɬɢɱɟɫɤɨɣ�ɲɤɨɥɵ-ɤɨɧɮɟɪɟɧɰɢɢ���������ɋ�����-259. 

6 Ɇɚɟɜɫɤɢɣ��ɉ��Ɏ��Ɏɥɨɪɚ� ɫɪɟɞɧɟɣ� ɩɨɥɨɫɵ�ȿɜɪɨɩɟɣɫɤɨɣ� ɱɚɫɬɢ�ɋɋɋɊ� ��ɉ� Ɏ��
Ɇɚɟɜɫɤɢɣ��Ɇ���Ɍɨɜɚɪɢɳɟɫɬɜɨ�ɧɚɭɱɧɵɯ�ɢɡɞɚɧɢɣ�ɄɆɄ������������ɫ� 

7 ɑɟɪɟɩɚɧɨɜ��ɋ��Ʉ��ɋɨɫɭɞɢɫɬɵɟ�ɪɚɫɬɟɧɢɹ�Ɋɨɫɫɢɢ�ɢ�ɫɨɩɪɟɞɟɥɶɧɵɯ�ɝɨɫɭɞɚɪɫɬɜ�
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�ɜ�ɩɪɟɞɟɥɚɯ�ɛɵɜɲɟɝɨ�ɋɋɋɊ����ɋ��Ʉ��ɑɟɪɟɩɚɧɨɜ��ɋɉɛ���Ɇɢɪ�ɢ�ɫɟɦɶɹ������������ɫ� 
8  Ȼɨɝɨɥɸɛɨɜ�� Ⱥ�� ɋ�� Ɇɟɬɨɞɵ� ɝɢɞɪɨɥɨɝɢɱɟɫɤɢɯ� ɢɫɫɥɟɞɨɜɚɧɢɣ�� ɩɪɨɜɟɞɟɧɢɟ�

ɢɡɦɟɪɟɧɢɣ�ɢ�ɨɩɢɫɚɧɢɟ�ɪɟɤ���Ⱥ��ɋ��Ȼɨɝɨɥɸɛɨɜ��Ɇ���ɗɤɨɫɢɫɬɟɦɚ��1996. 14 ɫ� 
9 Ɇɭɪɚɜɶɟɜ�� Ⱥ�� ȼ�� Ɉɰɟɧɤɚ� ɷɤɨɥɨɝɢɱɟɫɤɨɝɨ� ɫɨɫɬɨɹɧɢɹ� ɩɪɢɪɨɞɧɨ-

ɚɧɬɪɨɩɨɝɟɧɧɨɝɨ�ɤɨɦɩɥɟɤɫɚ���Ⱥ��ȼ��Ɇɭɪɚɜɶɟɜ��ɋɉɛ���Ʉɪɢɫɦɚɫ�����������ɫ� 
10 ɑɟɪɬɨɩɪɭɞ�� Ɇ�� ȼ�� Ɇɨɞɢɮɢɤɚɰɢɹ� ɢɧɞɟɤɫɚ� ɫɚɩɪɨɛɧɨɫɬɢ� ɉɚɧɬɥɟ-Ȼɭɤɤɚ� ɞɥɹ�

ɜɨɞɨɟɦɨɜ� ȿɜɪɨɩɟɣɫɤɨɣ� Ɋɨɫɫɢɢ �� Ɇ�� ȼ�� ɑɟɪɬɨɩɪɭɞ� ��� Ȼɢɨɢɧɞɢɤɚɰɢɹ� ɜ� ɦɨɧɢɬɨɪɢɧɝɟ�
ɩɪɟɫɧɨɜɨɞɧɵɯ� ɷɤɨɫɢɫɬɟɦ� ��� Ɇɚɬɟɪɢɚɥɵ� ɦɟɠɞɭɧɚɪɨɞɧɨɣ� ɤɨɧɮɟɪɟɧɰɢɢ�� ɋɉɛ��� Ʌɟɦɚ��
������ɋ�����±302.  
 

 
 

ɂ�Ɇ��ɍɱɚɟɜɚ1,  ɇ�Ⱥ��ɘɪɚɫɨɜ2 ��ȼ�ɂ��Ȼɨɪɡɨɜ1 

 
1ɋɚɪɚɬɨɜɫɤɢɣ�ɝɨɫɭɞɚɪɫɬɜɟɧɧɵɣ�ɬɟɯɧɢɱɟɫɤɢɣ�ɭɧɢɜɟɪɫɢɬɟɬ 

ɢɦɟɧɢ�Ƚɚɝɚɪɢɧɚ�ɘ�Ⱥ� 
2ɋɚɪɚɬɨɜɫɤɢɣ�ɧɚɰɢɨɧɚɥɶɧɵɣ�ɢɫɫɥɟɞɨɜɚɬɟɥɶɫɤɢɣ�ɝɨɫɭɞɚɪɫɬɜɟɧɧɵɣ�

ɭɧɢɜɟɪɫɢɬɟɬ�ɢɦɟɧɢ�ɇ�Ƚ��ɑɟɪɧɵɲɟɜɫɤɨɝɨ 
 

ɉɊɈȾɍɄɌɕ�ȼɈɁȾȿɃɋɌȼɂə�ȺɁɈɌɋɈȾȿɊɀȺɓɂɏ 
ȽȿɌȿɊɈɐɂɄɅɈȼ ɇȺ�GANODERMA APPLANATUM  

 
ɉɪɨɜɟɞɟɧ� ɚɧɚɥɢɡ� ɩɪɨɞɭɤɬɨɜ� ɜɨɡɞɟɣɫɬɜɢɹ� ɚɡɨɬɫɨɞɟɪɠɚɳɢɯ� ɝɟɬɟɪɨɰɢɤɥɢɱɟɫɤɢɯ�

ɤɫɟɧɨɛɢɨɬɢɤɨɜ� ɧɚ� ɝɥɭɛɢɧɧɭɸ� ɤɭɥɶɬɭɪɭ� Ganoderma applanatum ɝɚɡɨ-
ɯɪɨɦɚɬɨɝɪɚɮɢɱɟɫɤɢɦ ɦɟɬɨɞɨɦ� 

Ʉɥɸɱɟɜɵɟ� ɫɥɨɜɚ� ɝɚɡɨ-ɯɪɨɦɚɬɨɝɪɚɮɢɱɟɫɤɢɣ� ɦɟɬɨɞ, Ganoderma applanatum, 
ɝɥɭɛɢɧɧɨɟ� ɤɭɥɶɬɢɜɢɪɨɜɚɧɢɟ�� ɚɡɨɬɫɨɞɟɪɠɚɳɢɟ� ɝɟɬɟɪɨɰɢɤɥɢɱɟɫɤɢɟ� ɜɟɳɟɫɬɜɚ��
ɤɫɟɧɨɛɢɨɬɢɤɢ. 

 

ɐɟɥɶ� ɧɚɫɬɨɹɳɟɣ� ɪɚɛɨɬɵ� ± ɭɫɬɚɧɨɜɥɟɧɢɟ� ɩɪɨɞɭɤɬɨɜ� ɜɡɚɢɦɨɞɟɣɫɬɜɢɹ�
ɝɥɭɛɢɧɧɨɣ� ɤɭɥɶɬɭɪɵ� Ganoderma applanatum ɫ� ɚɤɪɢɞɨɧɨɦ� ɢ� ɟɝɨ�
ɩɪɨɢɡɜɨɞɧɵɦɢ�� ɮɟɧɨɤɫɚɡɢɧɨɦ� ɯɪɨɦɚɬɨ-ɦɚɫɫ-ɫɩɟɤɬɪɨɦɟɬɪɢɱɟɫɤɢɦ�
ɦɟɬɨɞɨɦ. 

Ⱥɡɨɬɫɨɞɟɪɠɚɳɢɟ� ɝɟɬɟɪɨɰɢɤɥɵ� �ɚɤɪɢɞɨɧ�� ɟɝɨ� ɩɪɨɢɡɜɨɞɧɵɟ� ɢ�
ɮɟɧɨɤɫɚɡɢɧ�� ɩɪɢɦɟɧɹɸɬɫɹ� ɜ� ɫɟɥɶɫɤɨɦ� ɯɨɡɹɣɫɬɜɟ�� ɜ� ɦɟɞɢɰɢɧɟ�� ɤɚɤ�
ɤɪɚɫɢɬɟɥɢ� >�-�@�� ɦɨɝɭɬ� ɹɜɥɹɬɶɫɹ� ɜɟɳɟɫɬɜɚɦɢ� - ɬɨɤɫɢɤɚɧɬɚɦɢ��
ɜɨɡɞɟɣɫɬɜɭɸɳɢɦɢ� ɧɚ� ɡɞɨɪɨɜɶɟ� ɱɟɥɨɜɟɤɚ� ɢ� ɨɤɪɭɠɚɸɳɭɸ� ɫɪɟɞɭ �Ɋɢɫ���). 
ɇɟɤɨɬɨɪɵɟ� ɛɚɤɬɟɪɢɢ� ɢ� ɝɪɢɛɵ� ɫɩɨɫɨɛɧɵ� ɛɢɨɬɪɚɧɫɮɨɪɦɢɪɨɜɚɬɶ� ɷɬɢ�
ɫɨɟɞɢɧɟɧɢɹ��ɫɧɢɠɚɹ�ɢɯ�ɬɨɤɫɢɱɧɨɫɬɶ� 

Ȼɚɡɢɞɢɨɦɢɰɟɬ Ganoderma applanatum, ɜɵɪɚɳɟɧɧɵɣ� ɜ� ɝɥɭɛɢɧɧɨɣ�
ɤɭɥɶɬɭɪɟ�� ɦɨɠɟɬ� ɛɵɬɶ� ɩɪɢɦɟɧɟɧ� ɞɥɹ� ɨɩɪɟɞɟɥɟɧɢɹ� ɷɤɨɥɨɝɢɱɟɫɤɨɣ�
ɛɟɡɨɩɚɫɧɨɫɬɢ�ɬɟɫɬɢɪɭɟɦɵɯ�ɜɟɳɟɫɬɜ� 

ɋ ɰɟɥɶɸ�ɬɟɫɬɢɪɨɜɚɧɢɹ�ɜɨɡɞɟɣɫɬɜɢɹ�ɚɡɨɬɫɨɞɟɪɠɚɳɢɯ�ɝɟɬɟɪɨɰɢɤɥɨɜ�ɜ�
ɝɥɭɛɢɧɧɨɣ� ɤɭɥɶɬɭɪɟ� ɩɪɢɦɟɧɹɥɢ� ɫɢɧɬɟɬɢɱɟɫɤɢɟ� ɫɭɫɥɨ-ɚɝɚɪɨɜɵɟ� ɫɪɟɞɵ�� ɜ�
ɤɨɬɨɪɵɯ� ɩɪɨɜɨɞɢɥɢ� ɤɭɥɶɬɢɜɢɪɨɜɚɧɢɟ� ɜ� ɬɟɱɟɧɢɟ� ��� ɫɭɬɨɤ�� � ɫɨɞɟɪɠɚɥɢ�D-
ɝɥɸɤɨɡɭ� ����� ɦɦɨɥɶ�ɥ� ɩɨ� ɭɝɥɟɪɨɞɭ��� L-ɚɫɩɚɪɚɝɢɧ� ���� ɦɦɨɥɶ�ɥ� ɩɨ� ɚɡɨɬɭ���
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ɤɨɧɰɟɧɬɪɚɰɢɹ�ɞɨɛɚɜɤɢ�ɤɫɟɧɨɛɢɨɬɢɤɚ�ɜ�ɫɪɟɞɟ�ɫɨɫɬɚɜɥɹɥɚ����-4 ɦɨɥɶ�ɥ��ɑɢɫɥɨ�
ɩɨɜɬɨɪɧɨɫɬɟɣ�ɪɚɜɧɨ�ɬɪɟɦ� 

 

 
Ɋɢɫ� 1. Ƚɟɬɟɪɨɰɢɤɥɢɱɟɫɤɢɟ�ɚɡɨɬɫɨɞɟɪɠɚɳɢɟ�ɫɨɟɞɢɧɟɧɢɹ�  
ɢɫɩɨɥɶɡɭɟɦɵɟ�ɜ�ɤɚɱɟɫɬɜɟ�ɞɨɛɚɜɨɤ�ɤ�ɫɪɟɞɟ�ɜɵɪɚɳɢɜɚɧɢɹ 

  
ɉɪɨɜɟɞɟɧɵ� ɷɤɫɩɟɪɢɦɟɧɬɵ� ɩɨ� ɨɩɪɟɞɟɥɟɧɢɸ� ɜɨɡɞɟɣɫɬɜɢɹ�

ɤɫɟɧɨɛɢɨɬɢɤɨɜ� ɧɚ� ɩɪɢɪɨɫɬ� ɛɢɨɦɚɫɫ� ɛɚɡɢɞɢɨɦɢɰɟɬɚ� ɩɨ� ɫɪɚɜɧɟɧɢɸ� ɫ�
ɤɨɧɬɪɨɥɟɦ�ɩɨɫɥɟ ���ɫɭɬɨɤ ɜɵɪɚɳɢɜɚɧɢɹ� 

ɉɨɫɥɟ� ɤɭɥɶɬɢɜɢɪɨɜɚɧɢɹ� ɦɢɰɟɥɢɣ� ɨɬɞɟɥɹɥɢ� ɨɬ� ɠɢɞɤɨɫɬɢ�
ɮɢɥɶɬɪɨɜɚɧɢɟɦ�� ɠɢɞɤɨɫɬɶ� ɩɟɪɟɧɨɫɢɥɢ� ɧɚ� ɱɚɲɤɭ� ɉɟɬɪɢ�� ɜɵɫɭɲɢɜɚɥɢ� ɜ�
ɫɭɲɢɥɶɧɨɦ�ɲɤɚɮɭ�ɩɪɢ�ɬɟɦɩɟɪɚɬɭɪɟ�ɧɟ�ɜɵɲɟ����0ɋ�� 

Ȼɢɨɦɚɫɫɚ� �ɦɝ����� ɦɥ�� ɝɥɭɛɢɧɧɨɝɨ� ɦɢɰɟɥɢɹ� ɛɚɡɢɞɢɨɦɢɰɟɬɨɜ��
ɤɭɥɶɬɢɜɢɪɭɟɦɵɯ� ɜ� ɩɪɢɫɭɬɫɬɜɢɢ� ɞɨɛɚɜɨɤ� ��Â��-4 ɦɨɥɶ/ɥ�� ɚɤɪɢɞɨɧɚ, 1-
ɤɚɪɛɨɤɫɢɚɤɪɢɞɨɧɚ�� ɚɤɪɢɞɨɧ-N-ɭɤɫɭɫɧɨɣ� ɤɢɫɥɨɬɵ�� ɮɟɧɨɤɫɚɡɢɧɚ� ɢɥɢ� ɜ�
ɨɬɫɭɬɫɬɜɢɟ�ɞɨɛɚɜɨɤ��ɤɨɧɬɪɨɥɶ��ɭɦɟɧɶɲɚɥɚɫɶ�ɜ�ɪɹɞɭ� ɤɨɧɬɪɨɥɶ�!�ɚɤɪɢɞɨɧ-N-
ɭɤɫɭɫɧɚɹ�ɤɢɫɥɨɬɚ�!��-ɤɚɪɛɨɤɫɢɚɤɪɢɞɨɧ�!�ɚɤɪɢɞɨɧ�!�ɮɟɧɨɤɫɚɡɢɧ. 

Ⱥɤɪɢɞɨɧ-N-ɭɤɫɭɫɧɚɹ� ɤɢɫɥɨɬɚ ɧɟɡɧɚɱɢɬɟɥɶɧɨ� ɬɨɪɦɨɡɢɥɚ� ɪɨɫɬ�
ɛɢɨɦɚɫɫɵ�� ɜ� ɨɬɥɢɱɢɟ� ɨɬ� �-ɤɚɪɛɨɤɫɢɩɪɨɢɡɜɨɞɧɨɝɨ�� ɚɤɪɢɞɨɧɚ�� ɢ� ɨɫɨɛɟɧɧɨ�
ɮɟɧɨɤɫɚɡɢɧɚ�� ɩɪɢ� ɜɥɢɹɧɢɢ� ɤɨɬɨɪɨɝɨ� ɩɪɢɪɨɫɬ� ɭɦɟɧɶɲɢɥɫɹ� � ���� ɪɚɡɚ� ɩɨ�
ɫɪɚɜɧɟɧɢɸ�ɫ�ɤɨɧɬɪɨɥɟɦ� 

ɋɭɯɢɟ ɨɫɬɚɬɤɢ ɦɢɰɟɥɢɹ� ɢ� ɤɭɥɶɬɭɪɚɥɶɧɨɣ� ɠɢɞɤɨɫɬɢ ɷɤɫɬɪɚɝɢɪɨɜɚɥɢ�
ɷɬɚɧɨɥɨɦ�ɜ�ɬɟɱɟɧɢɟ�ɧɟɫɤɨɥɶɤɢɯ�ɱɚɫɨɜ�� ɡɚɬɟɦ�ɩɪɨɜɨɞɢɥɢ�ɚɧɚɥɢɡ�ɩɪɨɞɭɤɬɨɜ�
ɝɚɡɨ-ɯɪɨɦɚɬɨɝɚɮɢɱɟɫɤɢɦ�ɦɟɬɨɞɨɦ�ɫ�ɦɚɫɫɟɥɟɤɬɢɜɧɵɦ�ɞɟɬɟɤɬɢɪɨɜɚɧɢɟɦ�� 

ɍɫɥɨɜɢɹ�ɞɥɹ�ɪɚɡɞɟɥɟɧɢɹ�ɢ�ɢɞɟɧɬɢɮɢɤɚɰɢɢ�ɜɟɳɟɫɬɜ�ɜ�ɤɭɥɶɬɭɪɚɥɶɧɨɣ�
ɠɢɞɤɨɫɬɢ� ɝɚɡɨɜɵɣ�ɯɪɨɦɚɬɨ-ɦɚɫɫ-ɫɩɟɤɬɪɨɦɟɬɪ�Finnigan��ɦɨɞɟɥɶ�7race GC-
DSQ �Ɋɢɫ����� ɉɨɞɜɢɠɧɚɹ� ɮɚɡɚ�� ɝɟɥɢɣ� ������� �-ɧɨɣ� ɱɢɫɬɨɬɵ�� ɫɤɨɪɨɫɬɶ�
ɩɨɬɨɤɚ� ���� ɦɥ�ɦɢɧ� ɏɪɨɦɚɬɨɝɪɚɮɢɱɟɫɤɚɹ� ɤɨɥɨɧɤɚ�� ɦɚɪɤɚ� HP-5MS 
�ɫɥɚɛɨɩɨɥɹɪɧɚɹ�ɮɚɡɚ����ɮɟɧɢɥ-, ����ɞɢɦɟɬɢɥɩɨɥɢɫɢɥɨɤɫɚɧ). Ɍɟɦɩɟɪɚɬɭɪɚ�
ɢɧɠɟɤɬɨɪɚ� �ɢɫɩɚɪɢɬɟɥɹ�� ���� �C �� ɬɟɦɩɟɪɚɬɭɪɚ� ɢɫɬɨɱɧɢɤɚ� ɢɨɧɨɜ� ���� �C. 
Ɍɟɦɩɟɪɚɬɭɪɚ MS Transfer Line ± �����C. ɗɧɟɪɝɢɹ�ɷɥɟɤɬɪɨɧɨɜ�± ���ɷȼ� ȼɪɟɦɹ�
ɚɧɚɥɢɡɚ� ± 44,��� ɦɢɧ� Ɍɟɦɩɟɪɚɬɭɪɧɚɹ� ɩɪɨɝɪɚɦɦɚ�� �� ɦɢɧ� ɩɪɢ ��� �C�� ɡɚɬɟɦ�
ɧɚɝɪɟɜ�ɫɨ�ɫɤɨɪɨɫɬɶɸ����C�ɦɢɧ�ɞɨ������C  ɢ�ɬɟɪɦɨɫɬɚɬɢɪɨɜɚɧɢɟ�ɩɪɢ������C ɜ�
ɬɟɱɟɧɢɟ���ɦɢɧ�  
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Ɇɟɬɨɞɨɦ� ɯɪɨɦɚɬɨ-ɦɚɫɫ-ɫɩɟɤɬɪɨɦɟɬɪɢɢ� �Ɋɢɫ���� ɩɨɤɚɡɚɧɨ�� ɱɬɨ� ɜ�
ɷɬɚɧɨɥɶɧɵɯ ɷɤɫɬɪɚɤɬɚɯ� ɦɢɰɟɥɢɹ Ganoderma applanatum (Ɍɚɛɥ���� ɩɪɢ�
ɜɨɡɞɟɣɫɬɜɢɢ� � ɤɫɟɧɨɛɢɨɬɢɤɨɜ� ɩɪɢɫɭɬɫɬɜɨɜɚɥɢ�ɜ� ɡɧɚɱɢɬɟɥɶɧɵɯ�ɤɨɥɢɱɟɫɬɜɚɯ�
ɩɪɟɢɦɭɳɟɫɬɜɟɧɧɨ� ɠɢɪɧɵɟ� ɤɢɫɥɨɬɵ� ɢ� ɢɯ� ɷɮɢɪɵ�� � ɚ� ɜ� ɧɟɛɨɥɶɲɢɯ� ± 
ɚɪɨɦɚɬɢɱɟɫɤɢɟ� ɢ� ɚɥɢɮɚɬɢɱɟɫɤɢɟ� ɚɥɶɞɟɝɢɞɵ�� ɤɟɬɨɧɵ� �5,6-ɞɢɝɢɞɪɨ-2H-
ɩɢɪɚɧ-2-ɨɧ�� ɮɟɧɢɥɚɰɟɬɚɥɶɞɟɝɢɞ�� Į��-ɞɢɦɟɬɢɥ-3-ɰɢɤɥɨɝɟɤɫɟɧ-1-
ɚɰɟɬɚɥɶɞɟɝɢɞ�� ɬɟɬɪɚɞɟɤɚɧɨɜɚɹ� ɤɢɫɥɨɬɚ�� ����-ɨɤɬɚɞɟɤɚɞɢɟɧɨɜɚɹ� ɤɢɫɥɨɬɚ��
ɷɬɢɥɩɚɥɶɦɢɬɚɬ�� ɫɬɟɚɪɢɧɨɜɚɹ� ɤɢɫɥɨɬɚ�� ɷɬɢɥɨɜɵɣ ɷɮɢɪ 9-ɨɤɬɚɞɟɰɟɧɨɜɨɣ 
ɤɢɫɥɨɬɵ ɨɥɟɢɧɨɜɚɹ� ɤɢɫɥɨɬɚ�� ɷɬɢɥFɬɟɚɪɚɬ��� ɚ� ɬɚɤɠɟ� ɞɨɛɚɜɤɚ� ± ɚɤɪɢɞɨɧ ɢ�
ɞɪɭɝɢɟ�ɜɟɳɟɫɬɜɚ. 

 
 

 
Ɋɢɫ. ���ɏɪɨɦɚɬɨɝɪɚɦɦɚ��ɩɨɥɭɱɟɧɧɚɹ�ɩɨ�ɪɟɡɭɥɶɬɚɬɚɦ�ɚɧɚɥɢɡɚ�ɷɬɚɧɨɥɶɧɨɝɨ�ɷɤɫɬɪɚɤɬɚ�

ɦɢɰɟɥɢɹ Ganoderma applanatum c ɞɨɛɚɜɤɨɣ�ɚɤɪɢɞɨɧɚ 
 

ȼ�ɷɬɚɧɨɥɶɧɵɯ�ɷɤɫɬɪɚɤɬɚɯ�ɦɢɰɟɥɢɹ Ganoderma applanatum ɜ�ɛɨɥɶɲɟɦ�
ɤɨɥɢɱɟɫɬɜɟ ɨɛɧɚɪɭɠɢɜɚɟɬɫɹ 9,12-ɨɤɬɚɞɟɤɚɞɢɟɧɨɜɚɹ�ɤɢɫɥɨɬɚ ɜ�ɩɪɢɫɭɬɫɬɜɢɢ�
1-ɤɚɪɛɨɤɫɢɚɤɪɢɞɨɧɚ� ɢ� ɮɟɧɨɤɫɚɡɢɧɚ�� ɱɟɦ� ɜ� ɫɥɭɱɚɟ ɞɨɛɚɜɨɤ�  ɚɤɪɢɞɨɧɚ� ɢ�
ɚɤɪɢɞɨɧ-N-ɭɤɫɭɫɧɨɣ�ɤɢɫɥɨɬɵ��ɬɚɤɠɟ�ɜ�ɤɨɧɬɪɨɥɟ� Ⱥɤɪɢɞɨɧ�ɩɪɢɬɫɭɬɫɬɜɭɟɬ ɜ 
ɦɢɰɟɥɢɢ�ɜ�ɧɟɛɨɥɶɲɢɯ ɤɨɥɢɱɟɫɬɜɚɯ��ɞɪɭɝɢɟ�ɞɨɛɚɜɤɢ�ɨɬɫɭɬɫɬɜɭɸɬ. 

ȼ ɷɬɚɧɨɥɶɧɵɯ� ɷɤɫɬɪɚɤɬɚɯ� ɤɭɥɶɬɭɪɚɥɶɧɨɣ� ɠɢɞɤɨɫɬɢ �Ɍɚɛɥ�� ��� 
ɛɚɡɢɞɢɨɦɢɰɟɬɚ ɩɪɢ� ɞɟɣɫɬɜɢɢ� ɝɟɬɟɪɨɰɢɤɥɢɱɟɫɤɢɯ� ɚɡɨɬɫɨɞɟɪɠɚɳɢɯ�
ɫɨɟɞɢɧɟɧɢɣ� ɞɟɬɟɤɬɢɪɨɜɚɧɵ ɬɚɤɢɟ� ɨɛɴɟɤɬɵ�� ɫɪɟɞɢ� ɤɨɬɨɪɵɯ� ɩɪɢɫɭɬɫɬɜɭɸɬ�
ɚɥɶɞɟɝɢɞɵ�  5-ɦɟɬɢɥ-2-ɮɭɪɮɭɪɚɥɶ��ɮɟɧɢɥɚɰɟɬɚɥɶɞɟɝɢɞ� 5-�ɝɢɞɪɨɤɫɢɦɟɬɢɥ�- 
2-ɮɭɪɚɧɤɚɪɛɨɤɫɚɥɶɞɟɝɢɞ. 

Ɉɩɪɟɞɟɥɹɸɬɫɹ�ɬɚɤɠɟ�ɜɟɳɟɫɬɜɚ�ɠɢɪɧɨ-ɤɢɫɥɨɬɧɨɣ�ɩɪɢɪɨɞɵ, ɬɚɤɢɟ�ɤɚɤ��
ɬɟɬɪɚɞɟɤɚɧɨɜɚɹ� ɤɢɫɥɨɬɚ, ɫɬɟɚɪɢɧɨɜɚɹ� ɤɢɫɥɨɬɚ�� ɷɬɢɥɩɚɥɶɦɢɬɚɬ,  
ɷɬɢɥFɬɟɚɪɚɬɵ����ɚɤɪɢɞɨɧ�ɢ�ɩɪɨɞɭɤɬ�ɟɝɨ�ɩɪɟɜɪɚɳɟɧɢɹ�± 10-ɦɟɬɢɥɚɤɪɢɞɨɧ��ɚ�
ɬɚɤɠɟ�ɞɪɭɝɢɟ�ɜɟɳɟɫɬɜɚ�� 
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Ɋɢɫ�����ɏɪɨɦɚɬɨɝɪɚɦɦɚ��ɩɨɥɭɱɟɧɧɚɹ�ɩɨ�ɪɟɡɭɥɶɬɚɬɚɦ�ɚɧɚɥɢɡɚ�ɨɛɪɚɡɰɨɜ�ɤɭɥɶɬɭɪɚɥɶɧɨɣ�

ɠɢɞɤɨɫɬɢ Ganoderma applanatum c ɞɨɛɚɜɤɨɣ�ɚɤɪɢɞɨɧɚ 
 

Ɍɚɛɥɢɰɚ��� 
ɉɪɨɞɭɤɬɵ��ɨɛɧɚɪɭɠɟɧɧɵɟ�ɜ ɦɢɰɟɥɢɢ�Ganoderma applanatum  

ȼɪɟɦɹ ɭɞɟɪɠɢɜɚɧɢɹ, 
ɦɢɧ 

ȼɟɳɟɫɬɜɨ Ɏɨɪɦɭɥɚ 

7,72 5,6-ɞɢɝɢɞɪɨ-2H-ɩɢɪɚɧ-2-ɨɧ 
O O

 

7,92 Ɏɟɧɢɥɚɰɟɬɚɥɶɞɟɝɢɞ 

O

 

17,83 Į ,4-ɞɢɦɟɬɢɥ-3-ɰɢɤɥɨɝɟɤɫɟɧ-1-
ɚɰɟɬɚɥɶɞɟɝɢɞ 

O

 
27,07 Ɍɟɬɪɚɞɟɤɚɧɨɜɚɹ ɤɢɫɥɨɬɚ 

O

OH

 
31,59 ɗɬɢɥɩɚɥɶɦɢɬɚɬ 

O

O

 
34,52 9,12-ɨɤɬɚɞɟɤɚɞɢɟɧɨɜɚɹ ɤɢɫɥɨɬɚ 

O

OH

 
34,73 ɋɬɟɚɪɢɧɨɜɚɹ 

(ɨɤɬɚɞɟɤɚɧɨɜɚɹ) ɤɢɫɥɨɬɚ  

34,75 ɗɬɢɥɨɜɵɣ ɷɮɢɪ 9-ɨɤɬɚɞɟɰɟɧɨɜɨɣ 
ɤɢɫɥɨɬɵ O

O

 
34,77 Ɉɥɟɢɧɨɜɚɹ ɤɢɫɥɨɬɚ 

O

OH

 
35,20 ɗɬɢɥcɬɟɚɪɚɬ 

O

O

 

38,65 9-Ⱥɤɪɢɞɨɧ 
O

NH  
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ɋɪɟɞɢ� ɜɫɟɯ� ɜɟɳɟɫɬɜ 5-�ɝɢɞɪɨɤɫɢɦɟɬɢɥ�-2-ɮɭɪɚɧɤɚɪɛɨɤɫɚɥɶɞɟɝɢɞ 
ɨɩɪɟɞɟɥɹɟɬɫɹ�ɜ�ɧɚɢɛɨɥɶɲɟɦ�ɤɨɥɢɱɟɫɬɜɟ �Ɍɚɛɥ������Ɉɧ�ɧɚɯɨɞɢɬɫɹ�ɜ�ɨɛɪɚɡɰɚɯ�
ɜ� ɩɪɢɫɭɬɫɬɜɢɢ 1-ɤɚɪɛɨɤɫɢɚɤɪɢɞɨɧɚ�� ɚɤɪɢɞɨɧ-N-ɭɤɫɭɫɧɨɣ� ɤɢɫɥɨɬɵ� ɢ�
ɮɟɧɨɤɫɚɡɢɧɚ�� Ʉɭɥɶɬɭɪɚɥɶɧɚɹ� ɠɢɞɤɨɫɬɶ� ɫɨɞɟɪɠɢɬ� ɛɨɥɶɲɟɟ� ɪɚɡɧɨɨɛɪɚɡɢɟ�
ɩɪɨɞɭɤɬɨɜ��ɜɵɞɟɥɹɟɦɵɯ�ɛɚɡɢɞɢɨɦɢɰɟɬɨɦ�ɜ�ɠɢɞɤɭɸ�ɫɪɟɞɭ�ɩɨ�ɫɪɚɜɧɟɧɢɸ�ɫ�
ɦɢɰɟɥɢɟɦ�ɢ�ɤɨɧɬɪɨɥɟɦ��Ɋɢɫ���-4).  

ɉɨɤɚɡɚɧɨ��ɱɬɨ�ɫɨɟɞɢɧɟɧɢɹ�ɧɟɠɢɪɧɨɤɢɫɥɨɬɧɨɣ�ɩɪɢɪɨɞɵ�ɩɪɢɫɭɬɫɬɜɭɸɬ�
ɜ�ɛɨɥɶɲɟɦ�ɤɨɥɢɱɟɫɬɜɟ�ɜ�ɤɭɥɶɬɭɪɚɥɶɧɨɣ�ɠɢɞɤɨɫɬɢ��Ganoderma applanatum, 
ɚ� ɜ ɷɤɫɬɪɚɤɬɚɯ� ɦɢɰɟɥɢɹ� ɞɟɬɟɤɬɢɪɨɜɚɧɵ ɜ� ɡɧɚɱɢɬɟɥɶɧɵɯ� ɤɨɥɢɱɟɫɬɜɚɯ�
ɩɪɟɢɦɭɳɟɫɬɜɟɧɧɨ�ɫɨɟɞɢɧɟɧɢɹ�ɠɢɪɧɨɤɢɫɥɨɬɧɨɣ�ɩɪɢɪɨɞɵ. 
 

Ɍɚɛɥɢɰɚ�2 
ɉɪɨɞɭɤɬɵ��ɨɛɧɚɪɭɠɟɧɧɵɟ�ɜ�ɤɭɥɶɬɭɪɚɥɶɧɨɣ�ɠɢɞɤɨɫɬɢ Ganoderma applanatum  

ȼɪɟɦɹ ɭɞɟɪɠɢɜɚɧɢɹ, 
ɦɢɧ ȼɟɳɟɫɬɜɨ Ɏɨɪɦɭɥɚ 

5,68 5-Ɇɟɬɢɥ-2-ɮɭɪɮɭɪɚɥɶ O

O

 

7,95 Ɏɟɧɢɥɚɰɟɬɚɥɶɞɟɝɢɞ 

O

 

15,20 5-(ɝɢɞɪɨɤɫɢɦɟɬɢɥ)-2-
ɮɭɪɚɧɤɚɪɛɨɤɫɚɥɶɞɟɝɢɞ 

O

O

OH  
27,07 Ɍɟɬɪɚɞɟɤɚɧɨɜɚɹ ɤɢɫɥɨɬɚ 

O

OH

 
31,59 ɗɬɢɥɩɚɥɶɦɢɬɚɬ 

O

O

 
34,73 ɋɬɟɚɪɢɧɨɜɚɹ 

(ɨɤɬɚɞɟɤɚɧɨɜɚɹ) ɤɢɫɥɨɬɚ  

35,20 ɗɬɢɥcɬɟɚɪɚɬ 
O

O

 

38,65 10-Ɇɟɬɢɥ - 9-ɚɤɪɢɞɨɧ 

O

N
 

39,00 9-Ⱥɤɪɢɞɨɧ 
O

NH  
�

 Ɇɢɰɟɥɢɣ� Ganoderma applanatum ɧɚɢɛɨɥɟɟ� ɱɭɜɫɬɜɢɬɟɥɟɧ� ɤ�
ɩɪɢɫɭɬɫɬɜɢɸ�ɚɤɪɢɞɨɧɚ�ɢ��-ɤɚɪɛɨɤɫɢɩɪɨɢɡɜɨɞɧɨɝɨ��Ɏɟɧɨɤɫɚɡɢɧ�ɜ�ɦɟɧɶɲɟɣ�
ɫɬɟɩɟɧɢ�ɜɥɢɹɟɬ�ɧɚ�ɩɪɨɞɭɤɰɢɸ�ɠɢɪɧɵɯ�ɤɢɫɥɨɬ�ɢ�ɢɯ� ɷɮɢɪɨɜ�� ɚ� ɚɤɪɢɞɨɧ-N-
ɭɤɫɭɫɧɚɹ�ɤɢɫɥɨɬɚ�ɧɚɢɛɨɥɟɟ�ɛɥɚɝɨɩɪɢɹɬɧɨ�ɜɥɢɹɟɬ�ɧɚ� ɟɝɨ�ɪɚɡɜɢɬɢɟ. 
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Ɋɢɫ�����ɏɪɨɦɚɬɨɝɪɚɦɦɚ��ɩɨɥɭɱɟɧɧɚɹ�ɩɨ�ɪɟɡɭɥɶɬɚɬɚɦ�ɚɧɚɥɢɡɚ�ɤɨɧɬɪɨɥɹ�ɨɛɪɚɡɰɨɜ�

ɤɭɥɶɬɭɪɚɥɶɧɨɣ�ɠɢɞɤɨɫɬɢ�Ganoderma applanatum 
 
Ⱥɤɪɢɞɨɧ�ɩɪɢɫɭɬɫɬɜɨɜɚɥ ɜ�ɫɥɟɞɨɜɵɯ�ɤɨɥɢɱɟɫɬɜɚɯ ɬɨɥɶɤɨ ɜ�ɦɢɰɟɥɢɢ, ɜ�

ɤɭɥɶɬɭɪɚɥɶɧɨɣ� ɠɢɞɤɨɫɬɢ� ɜɦɟɫɬɟ� ɜ� ɚɤɪɢɞɨɧɨɦ� ɭɫɬɚɧɨɜɥɟɧ� ɩɪɨɞɭɤɬ� ɟɝɨ�
ɩɪɟɜɪɚɳɟɧɢɹ ± 10-ɦɟɬɢɥ-9-ɚɤɪɢɞɨɧ. Ɉɫɬɚɬɨɱɧɨɟ� ɫɨɞɟɪɠɚɧɢɟ� ɞɨɛɚɜɨɤ�
ɞɪɭɝɢɯ�ɢɫɫɥɟɞɭɟɦɵɯ�ɤɫɟɧɨɛɢɨɬɢɤɨɜ ɧɟ�ɨɛɧɚɪɭɠɟɧɨ�ɤɚɤ ɜ�ɦɢɰɟɥɢɢ��ɬɚɤ�ɢ�ɜ 
ɤɭɥɶɬɭɪɚɥɶɧɨɣ�ɠɢɞɤɨɫɬɢ��ȼ�ɭɫɥɨɜɢɹɯ�ɩɪɨɜɟɞɟɧɢɹ�ɷɤɫɩɟɪɢɦɟɧɬɚ�ɝɥɭɛɢɧɧɚɹ�
ɤɭɥɶɬɭɪɚ� ɭɫɩɟɲɧɨ� ɤɭɥɶɬɢɜɢɪɨɜɚɥɚɫɶ�� ɧɟɫɦɨɬɪɹ� ɧɚ� ɜɨɡɞɟɣɫɬɜɢɟ�
ɚɡɨɬɫɨɞɟɪɠɚɳɢɯ�ɫɨɟɞɢɧɟɧɢɣ�� ɤɨɬɨɪɵɟ�ɜ�ɧɟɤɨɬɨɪɵɯ�ɫɥɭɱɚɹɯ� ɬɨɪɦɨɡɢɥɢ� ɟɟ�
ɪɨɫɬ��ɩɪɢ�ɷɬɨɦ�ɩɨɤɚɡɚɧɚ�ɜɨɡɦɨɠɧɨɫɬɶ�ɛɢɨɬɪɚɧɫɮɨɪɦɚɰɢɢ�ɤɫɟɧɨɛɢɨɬɢɤɨɜ� 

 
Ʌɢɬɟɪɚɬɭɪɚ 

 
���ɏɢɦɢɱɟɫɤɚɹ�ɷɧɰɢɤɥɨɩɟɞɢɹ���Ƚɥ��ɪɟɞ��ɂ�Ʌ��Ʉɧɭɧɹɧɰ��ɡɚɦ��ɝɥ��ɪɟɞ��ɇ�ɋ��Ɂɟɮɢɪɨɜ��

ɇ��ɇ��Ʉɭɥɨɜ��± Ɇ���ɋɨɜɟɬɫɤɚɹ�ɷɧɰɢɤɥɨɩɟɞɢɹ��������± Ɍ����± ����ɫ� 
���ɉɚɬɟɧɬ�ɧɚ�ɢɡɨɛɪɟɬɟɧɢɟ�58���������&��Ɋɨɫɫɢɹ��Ʉɪɨɥɟɜɟɰ�Ⱥ�Ⱥ���Ȼɨɝɚɱɟɜ�ɂ�Ⱥ��

ɋɩɨɫɨɛ�ɢɧɤɚɩɫɭɥɹɰɢɢ�ɚɤɪɢɞɨɧɭɤɫɭɫɧɨɣ�ɤɢɫɥɨɬɵ��Ⱦɚɬɚ�ɩɨɞɚɱɢ�ɡɚɹɜɤɢ��������������Ⱦɚɬɚ�
ɩɭɛɥɢɤɚɰɢɢ�������������Ȼɸɥ��ʋ���� 

��� � Ȼɟɡɛɨɪɨɞɨɜ� ȼ�ɋ� Ʌɸɦɢɧɟɫɰɟɧɬɧɵɟ� ɠɢɞɤɨɤɪɢɫɬɚɥɥɢɱɟɫɤɢɟ� ɦɚɬɟɪɢɚɥɵ��
ɢɡɥɭɱɚɸɳɢɟ�ɜ�ɤɪɚɫɧɨɣ�ɨɛɥɚɫɬɢ�ɫɩɟɤɬɪɚ���ȼ�ɋ��Ȼɟɡɛɨɪɨɞɨɜ��ȼ�ɂ��Ʌɚɩɚɧɢɤ��Ⱥ�Ⱥ��Ɇɢɧɶɤɨ��
Ƚ�Ɇ�� ɋɨɫɧɨɜɫɤɢɣ�� ɋ�ɇ�� Ɍɢɦɨɮɟɟɜ�� Ⱥ�ɉ�� Ʌɭɝɨɜɫɤɢɣ�� � ȼ�Ʉ�� Ɉɥɶɯɨɜɢɤ�� Ƚ�ȼ�� Ʉɚɥɟɱɢɰ� ���
ȼɟɫɬɧɢɤ�ȻȽɍ��ɋɟɪɢɹ����Ɏɢɡɢɤɚ��Ɇɚɬɟɦɚɬɢɤɚ��ɂɧɮɨɪɦɚɬɢɤɚ. ± ������ʋ����±  ɋ.24-28. 

 
  

https://www.elibrary.ru/contents.asp?id=33938544
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ȿ�Ɋ��ɑɟɪɧɵɲɟɧɤɨ��Ɍ�ɇ��Ⱥɠɨɝɢɧɚ��Ɇ�Ⱥ��ɋɚɡɵɤɢɧɚ 
 

ɘɠɧɵɣ�Ɏɟɞɟɪɚɥɶɧɵɣ�ɍɧɢɜɟɪɫɢɬɟɬ��Ɋɨɫɬɨɜ-ɧɚ-Ⱦɨɧɭ��Ɋɨɫɫɢɹ 
 

ɉɊɈɈɄɋɂȾȺɇɌɇɕȿ�ɋȼɈɃɋɌȼȺ�ɉȿɋɌɂɐɂȾɈȼ 
 
ȼ�ɪɚɛɨɬɟ� ɢɫɫɥɟɞɨɜɚɧɵ� ɩɪɨɨɤɫɢɞɚɧɬɧɵɟ� ɫɜɨɣɫɬɜɚ� ɩɟɫɬɢɰɢɞɨɜ� ɫ� ɢɫɩɨɥɶɡɨɜɚɧɢɟɦ�

ɰɟɥɶɧɨɤɥɟɬɨɱɧɵɯ� ɛɚɤɬɟɪɢɚɥɶɧɵɯ� ɥɸɦɢɧɟɫɰɟɧɬɧɵɯ� ɛɢɨɫɟɧɫɨɪɨɜ�� ɉɪɢ� ɢɡɭɱɟɧɢɢ� ��
ɩɪɟɩɚɪɚɬɨɜ��ɢɫɩɨɥɶɡɭɟɦɵɯ�ɞɥɹ�ɛɨɪɶɛɵ�ɫ�ɜɪɟɞɢɬɟɥɹɦɢ�ɫɟɥɶɫɤɨɯɨɡɹɣɫɬɜɟɧɧɵɯ�ɪɚɫɬɟɧɢɣ��
ɛɵɥɨ� ɩɨɤɚɡɚɧɨ�� ɱɬɨ� ɩɪɟɩɚɪɚɬɵ� ©Ɏɚɫɤɨɪɞª�� ©Ȼɟɧɢɬɨª� ɢ� ©ɐɟɪɢɚɤɫ�� ɉɥɸɫª� ɫɩɨɫɨɛɧɵ�
ɜɵɡɵɜɚɬɶ�ɨɤɢɫɥɢɬɟɥɶɧɵɣ�ɫɬɪɟɫɫ� 

Ʉɥɸɱɟɜɵɟ�ɫɥɨɜɚ��ɉɟɫɬɢɰɢɞɵ��ɨɤɢɫɥɢɬɟɥɶɧɵɣ�ɫɬɪɟɫɫ��ɩɪɨɨɤɫɢɞɚɧɬɧɵɟ�ɫɜɨɣɫɬɜɚ��
ɬɨɤɫɢɱɧɨɫɬɶ��ɛɚɤɬɟɪɢɚɥɶɧɵɟ�lux-ɛɢɨɫɟɧɫɨɪɵ� 

 
ɇɚ� ɫɟɝɨɞɧɹɲɧɢɣ� ɞɟɧɶ� ɡɚɳɢɬɚ� ɪɚɫɬɟɧɢɣ� ɯɢɦɢɱɟɫɤɢɦ� ɦɟɬɨɞɨɦ�

ɫɱɢɬɚɟɬɫɹ� ɧɚɢɛɨɥɟɟ� ɷɤɨɧɨɦɢɱɟɫɤɢ� ɜɵɝɨɞɧɨɣ� ɢ� ɜɵɫɨɤɨɷɮɮɟɤɬɢɜɧɨɣ��
ɂɫɩɨɥɶɡɨɜɚɧɢɟ� ɩɟɫɬɢɰɢɞɨɜ� ɩɨɡɜɨɥɹɟɬ� ɫɨɤɪɚɬɢɬɶ� ɩɨɬɟɪɢ� ɪɚɫɬɢɬɟɥɶɧɨɣ�
ɫɟɥɶɫɤɨɯɨɡɹɣɫɬɜɟɧɧɨɣ� ɩɪɨɞɭɤɰɢɢ� ɩɨɱɬɢ� ɧɚɩɨɥɨɜɢɧɭ�� ȼ� ɬɨ� ɠɟ� ɜɪɟɦɹ� ɧɟ�
ɭɞɚɟɬɫɹ�ɢɡɛɟɠɚɬɶ�ɫɟɪɶɟɡɧɵɯ�ɩɪɨɛɥɟɦ��ɫɜɹɡɚɧɧɵɯ�ɫ�ɜɵɫɨɤɨɣ�ɬɨɤɫɢɱɧɨɫɬɶɸ�
ɩɟɫɬɢɰɢɞɨɜ�� ɂɯ� ɩɪɢɦɟɧɟɧɢɟ ɫɬɚɜɢɬ� ɩɟɪɟɞ� ɨɛɳɟɫɬɜɨɦ� ɪɹɞ� ɩɪɨɛɥɟɦ� ɩɨ�
ɫɨɯɪɚɧɟɧɢɸ� ɷɤɨɥɨɝɢɱɟɫɤɨɣ� ɫɬɚɛɢɥɶɧɨɫɬɢ ɷɤɨɫɢɫɬɟɦ� [1]. ɇɟɫɨɛɥɸɞɟɧɢɟ�
ɧɨɪɦ� ɢɫɩɨɥɶɡɨɜɚɧɢɹ ɩɟɫɬɢɰɢɞɨɜ ɦɨɠɟɬ� ɩɪɢɜɨɞɢɬɶ ɤ� ɧɚɤɨɩɥɟɧɢɸ�
ɯɢɦɢɱɟɫɤɢɯ� ɜɟɳɟɫɬɜ� ɜ� ɩɨɱɜɟ�� ɩɨɹɜɥɟɧɢɸ� ɜ� ɨɛɴɟɤɬɚɯ� ɨɤɪɭɠɚɸɳɟɣ� ɫɪɟɞɵ�
ɩɚɬɨɝɟɧɧɨɣ� ɦɢɤɪɨɮɥɨɪɵ�� ɩɨɹɜɥɟɧɢɸ� ɜ� ɫɟɥɶɫɤɨɯɨɡɹɣɫɬɜɟɧɧɨɣ� ɩɪɨɞɭɤɰɢɢ�
ɨɫɬɚɬɨɱɧɵɯ�ɤɨɥɢɱɟɫɬɜ�ɩɟɫɬɢɰɢɞɨɜ��ɢɯ�ɬɨɤɫɢɱɧɵɯ�ɦɟɬɚɛɨɥɢɬɨɜ [2].  

ȼ�ɫɜɹɡɢ�ɫ�ɜɵɲɟɫɤɚɡɚɧɧɵɦ�ɧɟɨɛɯɨɞɢɦɨ�ɩɪɨɜɨɞɢɬɶ�ɬɳɚɬɟɥɶɧɵɣ�ɚɧɚɥɢɡ�
ɷɤɨɬɨɤɫɢɤɨɥɨɝɢɱɟɫɤɢɯ� ɫɜɨɣɫɬɜ� ɩɟɫɬɢɰɢɞɨɜ�� Ɉɞɧɚɤɨ� ɫɭɳɟɫɬɜɭɸɳɢɟ� ɧɚ�
ɫɟɝɨɞɧɹɲɧɢɣ� ɞɟɧɶ� ɦɟɬɨɞɵ� ɯɢɦɢɱɟɫɤɨɝɨ� ɚɧɚɥɢɡɚ� ɧɟ� ɦɨɝɭɬ� ɨɛɟɫɩɟɱɢɬɶ�
ɨɰɟɧɤɭ� ɨɩɚɫɧɨɫɬɢ� ɩɟɫɬɢɰɢɞɨɜ� ɞɥɹ� ɠɢɜɵɯ� ɨɪɝɚɧɢɡɦɨɜ�� ɗɮɮɟɤɬɢɜɧɵɦ�
ɪɟɲɟɧɢɟɦ� ɷɬɨɣ� ɩɪɨɛɥɟɦɵ� ɹɜɥɹɟɬɫɹ� ɢɫɩɨɥɶɡɨɜɚɧɢɟ� ɦɟɬɨɞɨɜ�
ɛɢɨɬɟɫɬɢɪɨɜɚɧɢɹ�� ɋɪɟɞɢ� ɧɢɯ� ɧɚɢɛɨɥɟɟ� ɩɟɪɫɩɟɤɬɢɜɟɧ� ɚɧɚɥɢɡ� ɧɚ� ɨɫɧɨɜɟ�
ɰɟɥɶɧɨɤɥɟɬɨɱɧɵɯ� ɛɚɤɬɟɪɢɚɥɶɧɵɯ� ɥɸɦɢɧɟɫɰɟɧɬɧɵɯ� ɫɟɧɫɨɪɨɜ�� ɋ� ɩɨɦɨɳɶɸ�
lux-ɛɢɨɫɟɧɫɨɪɨɜ� ɭ� ɢɫɫɥɟɞɭɟɦɵɯ� ɜɟɳɟɫɬɜ� ɦɨɠɧɨ� ɨɰɟɧɢɬɶ� ɨɛɳɭɸ�
ɬɨɤɫɢɱɧɨɫɬɶ��ɝɟɧɨɬɨɤɫɢɱɧɨɫɬɶ��ɩɪɨɨɤɫɢɞɚɧɬɧɵɟ�ɫɜɨɣɫɬɜɚ�ɢ�ɩɪ��[3, 4, 5]. 

ɐɟɥɶɸ�ɪɚɛɨɬɵ�ɛɵɥɨ�ɨɩɪɟɞɟɥɟɧɢɟ� ɷɤɨɬɨɤɫɢɤɨɥɨɝɢɱɟɫɤɨɣ�ɚɤɬɢɜɧɨɫɬɢ�
ɩɟɫɬɢɰɢɞɨɜ� ©ɐɟɪɢɚɤɫ�� ɉɥɸɫª�� ©Ɏɚɫɤɨɪɞª�� ©Ȼɟɧɢɬɨª�� ©Ȼɢɨ-Ⱦɨɧ� ��ª� ɢ�
©Ɏɥɟɤɫɨɦª� ©ɐɟɪɢɚɤɫ� ɉɥɸɫª ɧɚ� ɪɵɧɤɟ� ɫɨɜɫɟɦ� ɧɟɞɚɜɧɨ� ɢ�� ɤɚɤ� ɡɚɹɜɥɹɟɬ�
ɩɪɨɢɡɜɨɞɢɬɟɥɶ�� ɫɭɳɟɫɬɜɭɟɬ� ɜɨɡɦɨɠɧɨɫɬɶ� ɩɪɢɦɟɧɟɧɢɹ� ɮɭɧɝɢɰɢɞɚ� ɤɚɤ�
ɩɪɟɜɟɧɬɢɜɧɨ�� ɬɚɤ� ɢ� ɜ� ɤɚɱɟɫɬɜɟ� ɥɟɱɟɛɧɨɣ� ɨɛɪɚɛɨɬɤɢ�� ɉɟɫɬɢɰɢɞ� ɪɚɡɪɚɛɨɬɚɧ�
ɧɚ� ɨɫɧɨɜɟ� ɬɪɟɯ� ɞɟɣɫɬɜɭɸɳɢɯ� ɜɟɳɟɫɬɜ�� ɤɚɠɞɨɟ� ɢɡ� ɤɨɬɨɪɵɯ� ɹɜɥɹɟɬɫɹ�
ɧɚɢɛɨɥɟɟ� ɚɤɬɢɜɧɵɦ� ɜ� ɫɜɨɟɦ� ɤɥɚɫɫɟ�� ɩɢɪɚɤɥɨɫɬɪɨɛɢɧ� �ɫɬɪɨɛɢɥɭɪɢɧɵ���
ɷɩɨɤɫɢɤɨɧɚɡɨɥ� �ɬɪɢɚɡɨɥɵ�� ɢ� ɮɥɭɤɫɚɩɢɪɨɤɫɚɞ �ɤɚɪɛɨɤɫɚɦɢɞɵ� [6]. 
©Ɏɚɫɤɨɪɞª� ± ɤɨɧɬɚɤɬɧɨ-ɤɢɲɟɱɧɵɣ� ɢɧɫɟɤɬɢɰɢɞ� ɨɬɟɱɟɫɬɜɟɧɧɨɝɨ�
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ɩɪɨɢɡɜɨɞɫɬɜɚ�� ɤɨɬɨɪɵɣ� ɢɫɩɨɥɶɡɭɟɬɫɹ� ɞɥɹ� ɛɨɪɶɛɵ� ɫ� ɦɧɨɝɨɱɢɫɥɟɧɧɵɦɢ�
ɜɪɟɞɢɬɟɥɹɦɢ� ɫɟɥɶɫɤɨɯɨɡɹɣɫɬɜɟɧɧɵɯ� ɤɭɥɶɬɭɪ�� Ɉɛɥɚɞɚɟɬ� ɫɢɫɬɟɦɧɵɦ�
ɯɚɪɚɤɬɟɪɨɦ�ɞɟɣɫɬɜɢɹ��ɉɟɫɬɢɰɢɞɭ�ɩɪɢɫɜɨɟɧ���ɤɥɚɫɫ�ɨɩɚɫɧɨɫɬɢ�ɞɥɹ�ɱɟɥɨɜɟɤɚ 
[7]. ©Ȼɟɧɢɬɨª� ± ɤɨɧɬɚɤɬɧɵɣ� ɝɟɪɛɢɰɢɞ� ɨɬɟɱɟɫɬɜɟɧɧɨɝɨ� ɩɪɨɢɡɜɨɞɫɬɜɚ��
ɉɪɢɦɟɧɹɟɬɫɹ� ɞɥɹ� ɛɨɪɶɛɵ� ɫ� ɨɞɧɨɥɟɬɧɢɦɢ� ɞɜɭɞɨɥɶɧɵɦɢ� ɫɨɪɧɹɤɚɦɢ��
ɉɟɫɬɢɰɢɞɨɦ� ɨɛɪɚɛɚɬɵɜɚɸɬ� ɩɪɟɢɦɭɳɟɫɬɜɟɧɧɨ� ɤɭɥɶɬɭɪɵ� ɝɨɪɨɯɚ� ɢ� ɫɨɢ��
©Ȼɟɧɢɬɨª� ɩɪɢɫɜɨɟɧ� �� ɤɥɚɫɫ� ɨɩɚɫɧɨɫɬɢ� ɞɥɹ� ɱɟɥɨɜɟɤɚ [8]. ɉɪɟɩɚɪɚɬɨɦ�
ɨɬɟɱɟɫɬɜɟɧɧɨɝɨ� ɩɪɨɢɫɯɨɠɞɟɧɢɹ� ɹɜɥɹɟɬɫɹ� ɢ� ©Ȼɢɨ-Ⱦɨɧ� ��ª�� Ɉɧ� ɚɤɬɢɜɟɧ� ɜ�
ɨɬɧɨɲɟɧɢɢ� ɩɚɬɨɝɟɧɧɵɯ� ɦɢɤɪɨɨɪɝɚɧɢɡɦɨɜ�� ɉɪɟɩɚɪɚɬ� ɩɨɥɭɱɚɸɬ� ɜ�
ɪɟɡɭɥɶɬɚɬɟ�ɩɟɪɟɪɚɛɨɬɤɢ�ɜɟɪɦɢɤɨɦɩɨɫɬɚ��Ɉɫɧɨɜɧɨɟ�ɞɟɣɫɬɜɭɸɳɟɟ�ɜɟɳɟɫɬɜɨ�
± ɝɭɦɢɧɨɜɚɹ� ɤɢɫɥɨɬɚ�� ɉɪɢɫɜɨɟɧ� �� ɤɥɚɫɫ� ɨɩɚɫɧɨɫɬɢ� ɞɥɹ� ɱɟɥɨɜɟɤɚ� [9]. 
©Ɏɥɟɤɫɨɦª� ± ɝɟɪɛɢɰɢɞ�� ɢɫɩɨɥɶɡɭɸɳɢɣɫɹ� ɜ� ɛɨɪɶɛɟ� ɫ� ɞɜɭɞɨɥɶɧɵɦɢ�
ɫɨɪɧɵɦɢ�ɪɚɫɬɟɧɢɹɦɢ��Ʉɥɚɫɫ�ɨɩɚɫɧɨɫɬɢ�ɞɥɹ�ɱɟɥɨɜɟɤɚ�± 2.  

Ⱦɥɹ� ɨɩɪɟɞɟɥɟɧɢɹ� ɩɪɨɨɤɫɢɞɚɧɬɧɵɯ� ɫɜɨɣɫɬɜ� ɩɟɫɬɢɰɢɞɨɜ� ɛɵɥɢ�
ɢɫɩɨɥɶɡɨɜɚɧɵ�ɫɥɟɞɭɸɳɢɟ� lux-ɛɢɨɫɟɧɫɨɪɵ� E. coli MG1655 (pSoxS-lux), E. 
coli MG1655 (pKatG-lux). E. coli MG1655 (pSoxS-lux) ɨɬɜɟɱɚɟɬ�
ɜɨɡɪɚɫɬɚɧɢɟɦ� ɥɸɦɢɧɟɫɰɟɧɬɧɨɝɨ� ɨɬɜɟɬɚ ɧɚ� ɨɤɢɫɥɢɬɟɥɶɧɵɣ� ɫɬɪɟɫɫ��
ɜɵɡɵɜɚɟɦɵɣ�ɩɨɹɜɥɟɧɢɟɦ�ɜ�ɫɪɟɞɟ�ɫɭɩɟɪɨɤɫɢɞ-ɚɧɢɨɧɚ ɢ�12. E. coli MG1655 
(pKatG-lux) ɪɟɚɝɢɪɭɟɬ�ɧɚ�ɨɤɢɫɥɢɬɟɥɶɧɵɣ�ɫɬɪɟɫɫ��ɜɵɡɵɜɚɟɦɵɣ�ɩɨɹɜɥɟɧɢɟɦ�ɜ�
ɫɪɟɞɟ� ɩɟɪɨɤɫɢɞɨɜ�� Ⱦɥɹ� ɨɰɟɧɤɢ� ɬɨɤɫɢɱɧɨɫɬɢ ɫɥɭɠɢɥ� ɮɚɤɬɨɪ� ɢɧɞɭɤɰɢɢ, 
ɤɨɬɨɪɵɣ�ɪɚɫɫɱɢɬɵɜɚɥɢ�ɩɨ�ɨɬɧɨɲɟɧɢɸ ɛɢɨɥɸɦɢɧɟɫɰɟɧɰɢɢ�ɨɩɵɬɧɨɣ�ɩɪɨɛɵ 
ɜ� ɩɪɢɫɭɬɫɬɜɢɢ� ɬɟɫɬɢɪɭɟɦɨɝɨ� ɜɟɳɟɫɬɜɚ� ɤ� ɛɢɨɥɸɦɢɧɟɫɰɟɧɰɢɢ� ɤɨɧɬɪɨɥɶɧɨɣ�
ɩɪɨɛɵ�� ɉɪɢ� ɡɧɚɱɟɧɢɢ� I < �� ɬɨɤɫɢɱɧɨɫɬɶ� ɜɟɳɟɫɬɜɚ� ɪɚɫɰɟɧɢɜɚɥɢ�� ɤɚɤ�
©ɫɥɚɛɭɸª��ɉɪɢ����� ,������ ± ɤɚɤ�©ɫɪɟɞɧɸɸª��ɉɪɢ� , > 10 ± ɤɚɤ�©ɫɢɥɶɧɭɸª�
>��@�� ɉɟɫɬɢɰɢɞɵ� ɛɵɥɢ� ɢɫɫɥɟɞɨɜɚɧɵ� ɜ� ɫɥɟɞɭɸɳɢɯ� ɤɨɧɰɟɧɬɪɚɰɢɹɯ�� ����
0,1%, 0,01%, 0,001%, 0,0001%, 0,00001%. 

Ɋɟɡɭɥɶɬɚɬɵ� ɬɟɫɬɢɪɨɜɚɧɢɹ� ɩɟɫɬɢɰɢɞɨɜ� ɜ� ɢɫɫɥɟɞɨɜɚɧɧɵɯ�
ɤɨɧɰɟɧɬɪɚɰɢɹɯ�ɫ ɩɨɦɨɳɶɸ�ɲɬɚɦɦɚ�E. coli MG1655 (pSoxS-lux) ɧɟ�ɜɵɹɜɢɥɢ�
ɩɪɨɨɤɫɢɞɚɧɬɧɵɟ� ɫɜɨɣɫɬɜɚ� � � ɭ� �� ɢɡ� �� ɢɫɫɥɟɞɭɟɦɵɯ� ɩɟɫɬɢɰɢɞɨɜ�� ɚ� ɢɦɟɧɧɨ�
©ɐɟɪɢɚɤɫ�� ɉɥɸɫª�� ©Ȼɟɧɢɬɨª�� ©Ȼɢɨ-Ⱦɨɧ� ��ª� ɢ� ©Ɏɥɟɤɫɨɦª�� ɉɪɢ�
ɢɫɫɥɟɞɨɜɚɧɢɢ� ɩɪɟɩɚɪɚɬɚ� ©Ɏɚɫɤɨɪɞª� ɜ� ɤɨɧɰɟɧɬɪɚɰɢɢ� ��� ɛɵɥ�
ɡɚɪɟɝɢɫɬɪɢɪɨɜɚɧ�ɫɥɚɛɵɣ ɩɪɨɨɤɫɢɞɚɧɬɧɵɣ�ɷɮɮɟɤɬ��I=����������� 

ɉɪɢ� ɢɫɫɥɟɞɨɜɚɧɢɢ� ɩɟɫɬɢɰɢɞɨɜ� ɫ� ɩɨɦɨɳɶɸ� lux-ɛɢɨɫɟɧɫɨɪɚ� E. coli 
MG1655 (pKatG-lux)�� ɛɵɥɢ� ɡɚɪɟɝɢɫɬɪɢɪɨɜɚɧɵ�ɮɚɤɬɨɪɵ�ɢɧɞɭɤɰɢɢ� ɫɪɟɞɧɟɣ�
ɜɟɥɢɱɢɧɵ ɞɥɹ� ɩɪɟɩɚɪɚɬɨɜ� ©Ȼɟɧɢɬɨª� (I ����������� � ɢ� ©ɐɟɪɢɚɤɫ�� ɉɥɸɫª�
(I �����������ɜ ɤɨɧɰɟɧɬɪɚɰɢɹɯ������ɢ�����ɫɨɨɬɜɟɬɫɬɜɟɧɧɨ��ȼ�ɩɪɢɫɭɬɫɬɜɢɢ�
ɩɪɟɩɚɪɚɬɚ� ©Ɏɚɫɤɨɪɞª ɜ� ɤɨɧɰɟɧɬɪɚɰɢɢ� ��� ɛɵɥ� ɡɚɪɟɝɢɫɬɪɢɪɨɜɚɧ� ɫɢɥɶɧɵɣ�
ɩɪɨɨɤɫɢɞɚɧɬɧɵɣ�ɷɮɮɟɤɬ��I=������������ 

Ɍɚɤɢɦ� ɨɛɪɚɡɨɦ�� ɩɪɢ� ɢɫɫɥɟɞɨɜɚɧɢɢ� �� ɩɪɟɩɚɪɚɬɨɜ�� ɢɫɩɨɥɶɡɭɟɦɵɯ� ɞɥɹ�
ɛɨɪɶɛɵ� ɫ� ɜɪɟɞɢɬɟɥɹɦɢ� ɫɟɥɶɫɤɨɯɨɡɹɣɫɬɜɟɧɧɵɯ� ɪɚɫɬɟɧɢɣ�� ɭɫɬɚɧɨɜɥɟɧɨ�� ɱɬɨ�
ɩɪɟɩɚɪɚɬɵ� ©Ɏɚɫɤɨɪɞª�� ©Ȼɟɧɢɬɨª� ɢ� ©ɐɟɪɢɚɤɫ�� ɉɥɸɫª� ɨɛɥɚɞɚɸɬ�
ɩɪɨɨɤɫɢɞɚɧɬɧɵɦɢ�ɫɜɨɣɫɬɜɚɦɢ��ɋɢɥɶɧɵɣ�ɩɪɨɨɤɫɢɞɚɧɬɧɵɣ�ɷɮɮɟɤɬ�ɜɵɹɜɥɟɧ�
ɭ� ɩɪɟɩɚɪɚɬɚ� ©Ɏɚɫɤɨɪɞª� ɜ� ɤɨɧɰɟɧɬɪɚɰɢɢ� ���� ɤɨɬɨɪɚɹ� ɢɫɩɨɥɶɡɭɟɬɫɹ� ɩɪɢ�
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ɨɛɪɚɛɨɬɤɟ� ɫɟɥɶɫɤɨɯɨɡɹɣɫɬɜɟɧɧɵɯ� ɤɭɥɶɬɭɪ�� ɉɪɟɩɚɪɚɬɵ� ©Ȼɟɧɢɬɨª� ɢ�
©ɐɟɪɢɚɤɫ�� ɉɥɸɫª� ɩɪɨɹɜɢɥɢ� ɩɪɨɨɤɫɢɞɚɧɬɧɵɟ� ɫɜɨɣɫɬɜɚ� ɜ� ɤɨɧɰɟɧɬɪɚɰɢɹɯ��
ɝɨɪɚɡɞɨ� ɧɢɠɟ� ɬɟɯ�� ɤɨɬɨɪɵɟ� ɢɫɩɨɥɶɡɭɸɬɫɹ� ɜ� ɫɟɥɶɫɤɨɦ� ɯɨɡɹɣɫɬɜɟ�� ɉɪɢ�
ɜɧɟɫɟɧɢɢ�ɩɟɫɬɢɰɢɞɨɜ�ɜ�ɷɤɨɫɢɫɬɟɦɵ�ɩɪɨɢɫɯɨɞɢɬ�ɟɫɬɟɫɬɜɟɧɧɨɟ�ɭɦɟɧɶɲɟɧɢɟ�
ɢɯ�ɤɨɧɰɟɧɬɪɚɰɢɣ. Ⱦɚɠɟ�ɜ�ɬɚɤɢɯ�ɤɨɧɰɟɧɬɪɚɰɢɹɯ�ɜɵɲɟɭɤɚɡɚɧɧɵɟ�ɩɪɟɩɚɪɚɬɵ�
ɩɪɟɞɫɬɚɜɥɹɸɬ�ɩɨɬɟɧɰɢɚɥɶɧɭɸ�ɨɩɚɫɧɨɫɬɶ�ɞɥɹ�ɨɤɪɭɠɚɸɳɟɣ�ɫɪɟɞɵ� 
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Ɉɛɨɫɧɨɜɚɧɚ�ɩɪɨɛɥɟɦɚ�ɨɱɢɫɬɤɢ�ɜɨɞɵ ɢɡ�ɨɬɤɪɵɬɵɯ�ɜɨɞɨɟɦɨɜ�ɑɟɱɟɧɫɤɨɣ�ɪɟɫɩɭɛɥɢɤɢ ɨɬ�
ɧɟɮɬɟɩɪɨɞɭɤɬɨɜ�� ɉɪɟɞɥɨɠɟɧ� ɫɩɨɫɨɛ� ɚɞɫɨɪɛɰɢɨɧɧɨɣ� ɨɱɢɫɬɤɢ� ɩɨɜɟɪɯɧɨɫɬɧɵɯ�
ɧɟɮɬɟɡɚɝɪɹɡɧɟɧɧɵɯ� ɜɨɞ ɫ� ɢɫɩɨɥɶɡɨɜɚɧɢɟɦ� ɦɨɞɢɮɢɰɢɪɨɜɚɧɧɨɝɨ� ɫɨɪɛɟɧɬɚ� ɧɚ� ɨɫɧɨɜɟ�
ɩɪɢɪɨɞɧɵɯ� ɦɚɬɟɪɢɚɥɨɜ�� Ɋɚɡɪɚɛɨɬɚɧɚ� ɬɟɯɧɨɥɨɝɢɹ� ɩɨɥɭɱɟɧɢɹ� ɦɢɧɟɪɚɥɶɧɵɯ� ɝɪɚɧɭɥ� ɜɵɫɨɤɨɣ�
ɩɨɝɥɨɬɢɬɟɥɶɧɨɣ� ɟɦɤɨɫɬɢ�� ɫɨɫɬɨɹɳɢɯ� ɢɡ� ɛɟɧɬɨɧɢɬɚ� ɢ� ɛɪɭɫɢɬɚ�� ɂɫɫɥɟɞɨɜɚɧɚ� ɷɮɮɟɤɬɢɜɧɨɫɬɶ�
ɪɚɡɪɚɛɨɬɚɧɧɵɯ� ɝɪɚɧɭɥɢɪɨɜɚɧɧɵɯ� ɮɨɪɦ� ɦɨɞɢɮɢɰɢɪɨɜɚɧɧɨɝɨ� ɫɨɪɛɟɧɬɚ� ɜ� ɨɬɧɨɲɟɧɢɢ�
ɧɟɮɬɟɩɪɨɞɭɤɬɨɜ�� 

Ʉɥɸɱɟɜɵɟ� ɫɥɨɜɚ�� ɩɨɜɟɪɯɧɨɫɬɧɵɟ� ɜɨɞɵ�� ɡɚɝɪɹɡɧɟɧɢɟ�� ɧɟɮɬɟɩɪɨɞɭɤɬɵ�� ɚɞɫɨɪɛɟɧɬ��
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ȼ�ɭɫɥɨɜɢɹɯ�ɧɚɭɱɧɨ-ɬɟɯɧɢɱɟɫɤɨɝɨ�ɩɪɨɝɪɟɫɫɚ�ɩɨɫɬɨɹɧɧɨ�ɪɚɫɬɟɬ�ɩɨɬɪɟɛɧɨɫɬɶ�
ɜ�ɜɨɞɟ�ɢ�ɨɞɧɨɜɪɟɦɟɧɧɨ�ɭɜɟɥɢɱɢɜɚɟɬɫɹ�ɫɛɪɨɫ�ɨɬɪɚɛɨɬɚɧɧɵɯ�ɜɨɞ��ɗɬɨɬ�ɩɪɨɰɟɫɫ�
ɫɨɩɪɨɜɨɠɞɚɟɬɫɹ� ɭɯɭɞɲɟɧɢɟɦ� ɤɚɱɟɫɬɜɚ� ɜɨɞɵ� ɜɨɞɨɢɫɬɨɱɧɢɤRɜ� ɢ�
ɨɝɪɚɧɢɱɟɧɢɟɦ� ɜɨɡɦɨɠɧɨɫɬɢ� ɢɯ� ɢɫɩɨɥɶɡɨɜɚɧɢɹ�ɞɥɹ�ɩɪɨɢɡɜɨɞɫɬɜɟɧɧɵɯ�ɧɭɠɞ��
ɨɪɨɲɟɧɢɹ�� ɪɵɛɨɪɚɡɜɟɞɟɧɢɹ�� ɤɭɥɶɬɭɪɧɨ-ɛɵɬɨɜɨɝɨ� ɢ� ɨɫɨɛɟɧɧɨ� ɩɢɬɶɟɜɨɝɨ�
ɜɨɞoɩɨɥɶɡɨɜɚɧɢɹ�� 

ɇɚɢɛɨɥɟɟ� ɪɚɫɩɪɨɫɬɪɚɧɟɧɧɵɦ�� ɨɩɚɫɧɵɦ� ɢ� ɩɨɜɫɟɦɟɫɬɧɵɦ� ɢɫɬɨɱɧɢɤɨɦ�
ɡɚɝɪɹɡɧɟɧɢɹ� ɜɨɞɵ� ɹɜɥɹɸɬɫɹ� ɧɟɮɬɟɩɪRɞɭɤɬɵ�� ɗɬɨɦɭ� ɫɩɨɫɨɛɫɬɜɭɸɬ� ɲɢɪɨɤɨɟ�
ɢɫɩɨɥɶɡɨɜɚɧɢɟ� ɧɟɮɬɢ� ɢ� ɧɟɮɬɟɩɪɨɞɭɤɬɨɜ� ɜ� ɪɚɡɥɢɱɧɵɯ� ɨɬɪɚɫɥɹɯ� ɧɚɪɨɞɧɨɝɨ�
ɯɨɡɹɣɫɬɜɚ�� ɞɨɛɵɱɚ� ɧɟɮɬɢ� ɜ� ɩɪɢɛɪɟɠɧɵɯ� ɪɚɣɨɧɚɯ� ɢ� ɧɚ� ɲɟɥɶɮɚɯ� ɜɧɭɬɪɟɧɧɢɯ�
ɦɨɪɟɣ�� ɬɪɚɧɫɩɨɪɬɢɪɨɜɤɚ� ɟɟ� ɜɨɞɧɵɦ�� ɠɟɥɟɡɧɨɞɨɪɨɠɧɵɦ� ɢ� ɚɜɬɨɦɨɛɢɥɶɧɵɦ�
ɬɪɚɧɫɩɨɪɬɨɦ�� Ɍɚɤ� ɤ� ɢɫɬɨɱɧɢɤɚɦ� ɡɚɝɪɹɡɧɟɧɢɹ� ɨɬɪɚɛɨɬɚɧɧɵɦɢ� ɦɚɫɥɚɦɢ 
ɨɬɧɨɫɹɬɫɹ�� ɚɜɬɨɬɪɚɧɫɩɨɪɬ��ɠ�ɞ� ɬɪɚɧɫɩɨɪɬ� �ɬɟɩɥɨɜɨɡɵ�� ɷɥɟɤɬɪɨɜɨɡɵ��� ɜɨɞɧɵɣ�ɢ�
ɪɟɱɧɨɣ�ɬɪɚɧɫɩɨɪɬ��ɫɚɦɨɯɨɞɧɵɟ�ɛɚɪɠɢ��ɤɚɬɟɪɚ��ɩɨɞɜɨɞɧɵɟ�ɥɨɞɤɢ���ɚɜɢɚɰɢɨɧɧɵɣ�
ɬɪɚɧɫɩɨɪɬ�� ɫɬɪɨɢɬɟɥɶɧɚɹ� ɬɟɯɧɢɤɚ�� ɬɭɪɛɢɧɵ� ɷɥɟɤɬɪɨɫɬɚɧɰɢɣ�� ɛɟɧɡɨ- ɢ� ɞɢɡɟɥɶ- 
ɝɟɧɟɪɚɬɨɪɵ�� ɜɨɟɧɧɚɹ� ɬɟɯɧɢɤɚ�� ɩɪɨɦɵɲɥɟɧɧɵɟ� ɫɬɚɧɤɢ� �ɲɜɟɣɧɵɟ�� ɦɟɬɚɥɨ� ɢ�
ɞɟɪɟɜɨɨɛɪɚɛɚɬɵɜɚɸɳɢɟ��� ɫ�ɯ� ɬɟɯɧɢɤɚ� �ɬɪɚɤɬɨɪɚ��� ȺɁɋ�� ɋɌɈ�� ɚɜɬɨɫɟɪɜɢɫɵ��
ɚɜɬɨɬɪɚɧɫɩɨɪɬɧɵɟ� ɤɨɦɩɚɧɢɢ ɢ ɱɚɫɬɧɵɟ� ɜɥɚɞɟɥɶɰɵ� �ɦɟɧɹɸɳɢɟ� ɦɚɫɥɚ�
ɫɚɦɨɫɬɨɹɬɟɥɶɧɨ��ɢ�ɞɪ�� 

ɇɚ�ɫɟɝɨɞɧɹɲɧɢɣ�ɞɟɧɶ�ɧɟɮɬɶ�ɢ�ɧɟɮɬɟɩɪɨɞɭɤɬɵ�ɫɨɫɬɚɜɥɹɸɬ�ɨɫɨɛɭɸ�ɝɪɭɩɩɭ�
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ɡɚɝɪɹɡɧɢɬɟɥɟɣ� ɝɢɞɪɨɫɮɟɪɵ�� ɉɨɩɚɞɚɧɢɟ� ɧɟɮɬɢ� ɢ� ɧɟɮɬɟɩɪɨɞɭɤɬɨɜ� ɜ� ɜɨɞɧɵɟ�
ɨɛɴɟɤɬɵ� ɩɪɢɜɨɞɢɬ� ɤ� ɤɚɬɚɫɬɪɨɮɢɱɟɫɤɢɦ� ɩɨɫɥɟɞɫɬɜɢɹɦ�� ɜ� ɪɟɡɭɥɶɬɚɬɟ� ɤɨɬɨɪɵɯ�
ɫɬɪɚɞɚɸɬ�� ɤɚɤ� ɝɢɞɪɨɛɢɨɧɬɵ�� ɬɚɤ� ɢ� ɩɨɬɪɟɛɢɬɟɥɢ� ɜɨɞɵ��ɇɚɣɞɟɧɨ�� ɱɬɨ� ɜɫɟɝɨ� �� ɬ�
ɧɟɮɬɢ��ɩɪɨɥɢɬɨɣ�ɧɚ�ɩɨɜɟɪɯɧɨɫɬɶ�ɜɨɞɵ��ɫɩɨɫɨɛɧɚ�ɡɚɝɪɹɡɧɢɬɶ����ɤɦ2��ɉɨɩɚɞɚɹ�ɜ�
ɜɨɞɭ�� ɧɟɮɬɶ� ɨɛɪɚɡɭɟɬ� ɧɚ� ɩɨɜɟɪɯɧɨɫɬɢ� ɩɨɫɥɟɞɧɟɣ� ɩɥɟɧɤɭ�� ɱɬɨ� ɫɩɨɫɨɛɫɬɜɭɟɬ�� ɜ�
ɱɚɫɬɧɨɫɬɢ�� ɢɡɦɟɧɟɧɢɸ� ɝɢɞɪɨɞɢɧɚɦɢɱɟɫɤɨɝɨ� ɛɚɥɚɧɫɚ� ɫ� ɚɬɦɨɫɮɟɪɨɣ�� Ȼɨɥɶɲɟ�
ɜɫɟɝɨ� ɨɬ� ɧɟɮɬɟɩɪɨɞɭɤɬɨɜ� ɫɬɪɚɞɚɟɬ� ɜɨɞɧɚɹ� ɮɥɨɪɚ� ɢ� ɢɯɬɢɨɮɚɭɧɚ� ȼ� ɩɟɪɜɭɸ�
ɨɱɟɪɟɞɶ� ɷɬɨ� ɩɪɢɧɨɫɢɬ� ɜɪɟɞ� ɪɵɛɚɦ�� ɨɫɨɛɟɧɧɨ ɜɨ� ɜɪɟɦɹ� ɧɟɪɟɫɬɚ�� ɟɫɥɢ� ɧɚ� ɢɤɪɭ�
ɩɨɩɚɞɚɸɬ�ɱɚɫɬɢɰɵ�ɧɟɮɬɟɩɪɨɞɭɤɬɨɜ��ɨɧɢ�ɨɛɜɨɥɚɤɢɜɚɸɬ�ɢɤɪɭ��ɬɚ�ɨɫɟɞɚɟɬ�ɧɚ�ɞɧɨ�
ɢ� ɩɨɝɢɛɚɟɬ�� ɍɠɟ� ɡɚɮɢɤɫɢɪɨɜɚɧɵ� ɫɥɭɱɚɢ�� ɤɨɝɞɚ� ɪɵɛɚ� ɜ� ɧɟɮɬɟɡɚɝɪɹɡɧɟɧɧɵɯ�
ɚɤɜɚɬɨɪɢɹɯ�ɩɪɨɩɚɞɚɟɬ�ɱɚɫɬɢɱɧɨ�ɢɥɢ�ɩɨɥɧɨɫɬɶɸ�� 

Ɉɫɨɛɨ ɫɢɥɶɧɵɟ�ɛɟɞɫɬɜɢɹ�ɧɚɪɨɞɧɨɟ�ɯɨɡɹɣɫɬɜɨ�ɬɟɪɩɢɬ�ɜɨ�ɜɪɟɦɹ�ɪɚɡɥɢɱɧɵɯ�
ɚɜɚɪɢɣ� ɩɪɢ� ɞɨɛɵɱɟ� ɢ� ɬɪɚɧɫɩɨɪɬɢɪɨɜɤɟ� ɧɟɮɬɢ�� Ⱦɚɠɟ� � ɧɟɡɧɚɱɢɬɟɥɶɧɨɟ�
ɫɨɞɟɪɠɚɧɢɟ� ɟɟ� ����-���� ɦɝ�ɥ�� ɩɪɢɞɚɟɬ� ɜɨɞɟ� ɫɩɟɰɢɮɢɱɟɫɤɢɣ� ɡɚɩɚɯ�� ɤɨɬɨɪɵɣ� ɜ�
ɬɟɱɟɧɢɟ� ɞɨɥɝɨɝɨ� ɜɪɟɦɟɧɢ� ɧɟ� ɭɫɬɪɚɧɹɟɬɫɹ� ɧɢɤɚɤɢɦɢ� ɫɩɨɫɨɛɚɦɢ��ȼ� ɷɬɨɣ� ɫɜɹɡɢ��
ɨɞɧɨɣ� ɢɡ� ɚɤɬɭɚɥɶɧɟɣɲɢɯ� ɩɪɨɛɥɟɦ� ɫɨɜɪɟɦɟɧɧɨɫɬɢ� ɹɜɥɹɟɬɫɹ� ɩɪɨɛɥɟɦɚ� ɨɱɢɫɬɤɢ�
ɜɨɞɧɵɯ�ɨɛɴɟɤɬɨɜ�ɢ�ɚɤɜɚɬɨɪɢɣ�ɨɬ�ɧɟɮɬɹɧɵɯ�ɡɚɝɪɹɡɧɟɧɢɣ� 

Ɉɫɨɛɟɧɧɨ� ɧɟɝɚɬɢɜɧɨɟ� ɜɥɢɹɧɢɟ� ɧɟɮɬɹɧɨɣ� ɢɧɞɭɫɬɪɢɢ� ɪɟɝɢɫɬɪɢɪɭɟɬɫɹ� ɜ�
ɑɟɱɟɧɫɤɨɣ� Ɋɟɫɩɭɛɥɢɤɟ� ɜ� Ƚɪɨɡɧɟɧɫɤɨɦ� ɪɚɣɨɧɟ� ± ɜ� ɨɞɧɨɦ� ɢɡ� ɫɬɚɪɟɣɲɢɯ�
ɧɟɮɬɟɝɚɡɨɞɨɛɵɜɚɸɳɢɯ� ɪɚɣɨɧɨɜ�� Ƚɪɨɡɧɟɧɫɤɢɣ� ɧɟɮɬɟɞɨɛɵɜɚɸɳɢɣ� ɪɚɣɨɧ�
ɮɨɪɦɢɪɨɜɚɥɫɹ� ɜ� ɬɟɱɟɧɢɟ� ɨɤɨɥɨ� ɞɜɭɯ� ɜɟɤɨɜ�� ɱɬɨ� ɩɪɢɜɟɥɨ� ɤ� ɨɛɪɚɡɨɜɚɧɢɸ�
ɨɛɲɢɪɧɨɝɨ�ɢ�ɜɧɭɬɪɟɧɧɟ�ɝɟɬɟɪɨɝɟɧɧɨɝɨ�ɚɪɟɚɥɚ�ɜɨɡɞɟɣɫɬɜɢɹ�ɧɟɮɬɹɧɨɝɨ�ɯɨɡɹɣɫɬɜɚ�
ɧɚ� ɨɤɪɭɠɚɸɳɢɟ� ɩɪɢɪɨɞɧɵɟ� ɤɨɦɩɥɟɤɫɵ�� ɗɬɨ� ɩɪɢɜɟɥɨ� ɤ� ɬɪɚɧɫɮɨɪɦɚɰɢɢ�
ɩɪɢɪɨɞɧɨ-ɚɧɬɪɨɩɨɝɟɧɧɨɣ� ɫɪɟɞɵ� ɝ�� Ƚɪɨɡɧɵɣ� ɢ� ɫɨɩɪɟɞɟɥɶɧɵɯ� ɬɟɪɪɢɬɨɪɢɣ��
Ɍɨɬɚɥɶɧɨɦɭ� ɡɚɝɪɹɡɧɟɧɢɸ� ɩɨɞɜɟɪɝɥɢɫɶ� ɩɨɱɜɚ� ɢ� ɩɨɞɡɟɦɧɵɟ� ɜɨɞɵ� ɧɚ� ɜɫɟɣ�
ɩɥɨɳɚɞɢ� ɧɟɮɬɟɡɚɜɨɞɫɤɨɝɨ� ɪɚɣɨɧɚ�� ɝɞɟ� ɞɨ� ɫɟɪɟɞɢɧɵ� ɩɪɨɲɥɨɝɨ� ɫɬɨɥɟɬɢɹ� ɛɵɥɢ�
ɫɨɫɪɟɞɨɬɨɱɟɧɵ�ɤɪɭɩɧɟɣɲɢɟ�ɜ�ɫɬɪɚɧɟ�ɧɟɮɬɟɩɟɪɟɪɚɛɚɬɵɜɚɸɳɢɟ�ɡɚɜɨɞɵ�� 

Ⱦɥɢɬɟɥɶɧɨɟ� ɮɭɧɤɰɢɨɧɢɪɨɜɚɧɢɟ� ɧɟɮɬɹɧɨɝɨ� ɤɨɦɩɥɟɤɫɚ� ɫɬɚɥɨ� ɩɪɢɱɢɧɨɣ�
ɮɨɪɦɢɪɨɜɚɧɢɹ� ɜ� ɝɟɨɥɨɝɢɱɟɫɤɨɣ� ɫɪɟɞɟ� Ƚɪɨɡɧɨɝɨ� ɬɟɯɧɨɝɟɧɧɵɯ� ɡɚɥɟɠɟɣ�
ɧɟɮɬɟɩɪɨɞɭɤɬɨɜ��ɩɥɚɜɚɸɳɢɯ�ɧɚ�ɝɪɭɧɬɨɜɵɯ�ɜɨɞɚɯ��Ɉɧɢ�ɹɜɥɹɸɬɫɹ�ɢɫɬɨɱɧɢɤɚɦɢ�
ɡɚɝɪɹɡɧɟɧɢɹ� ɩɨɞɡɟɦɧɵɯ� ɜɨɞ� ɢ� ɜɨɞɨɡɚɛɨɪɨɜ� ɩɢɬɶɟɜɨɝɨ� ɧɚɡɧɚɱɟɧɢɹ� ɝɨɪɨɞɚ��
ɋɭɳɟɫɬɜɭɸɳɚɹ�ɭɝɪɨɡɚ�ɦɚɫɫɢɪɨɜɚɧɧɨɝɨ�ɩɪɨɪɵɜɚ� ɡɚɥɟɠɟɣ�ɭɝɥɟɜɨɞɨɪɨɞɨɜ�ɱɟɪɟɡ�
ɋɭɧɠɭ� ɢ� Ɍɟɪɟɤ� ɜ� Ʉɚɫɩɢɣɫɤɨɟ� ɦɨɪɟ� ɦɨɠɟɬ� ɜɵɡɜɚɬɶ� ɤɚɬɚɫɬɪɨɮɢɱɟɫɤɢɟ�
ɩɨɫɥɟɞɫɬɜɢɹ�ɞɥɹ�Ʉɚɫɩɢɹ�ɢ�ɧɟɡɚɦɟɞɥɢɬɟɥɶɧɵɟ�ɦɟɠɞɭɧɚɪɨɞɧɵɟ�ɫɚɧɤɰɢɢ�ɩɪɨɬɢɜ�
Ɋɨɫɫɢɣɫɤɨɣ�Ɏɟɞɟɪɚɰɢɢ.  

ȼ� ɩɟɪɢɨɞ� ɩɨɥɢɬɢɱɟɫɤɨɣ� ɧɟɫɬɚɛɢɥɶɧɨɫɬɢ� ɢɧɮɪɚɫɬɪɭɤɬɭɪɚ� ɧɟɮɬɹɧɨɝɨ�
ɤɨɦɩɥɟɤɫɚ� ɛɵɥɚ� ɩɨɥɧɨɫɬɶɸ� ɪɚɡɪɭɲɟɧɚ�� ɫɨɡɞɚɜ� ɬɟɦ� ɫɚɦɵɦ� ɷɤɨɥɨɝɢɱɟɫɤɭɸ�
ɭɝɪɨɡɭ� ɧɚ� ɨɬɞɟɥɶɧɵɯ� ɭɱɚɫɬɤɚɯ� ɪɟɫɩɭɛɥɢɤɢ�� Ɂɚɝɪɹɡɧɟɧɢɟ ɧɟɮɬɟɩɪɨɞɭɤɬɚɦɢ�
ɬɟɪɪɢɬɨɪɢɣ� ɑɊ� ± ɷɬɨ� ɧɟ� ɬɨɥɶɤɨ� ɪɟɝɢɨɧɚɥɶɧɚɹ� ɷɤɨɥɨɝɢɱɟɫɤɚɹ� ɤɚɬɚɫɬɪɨɮɚ��
ɇɟɮɬɟɩɪɨɞɭɤɬɵ� ɜ� ɟɫɬɟɫɬɜɟɧɧɵɯ� ɭɫɥɨɜɢɹɯ� ɪɚɡɥɚɝɚɸɬɫɹ� ɜ� ɬɟɱɟɧɢɟ ɦɧɨɝɢɯ� ɥɟɬ��
ɧɚɧɨɫɹ�ɜɪɟɞ�ɩɪɢɪɨɞɟ�� 

Ɉɞɧɢɦ� ɢɡ� ɞɟɣɫɬɜɟɧɧɵɯ� ɦɟɬɨɞɨɜ� ɥɨɤɚɥɢɡɚɰɢɹ� ɧɟɮɬɹɧɵɯ� ɪɚɡɥɢɜɨɜ�
ɡɚɤɥɸɱɚɟɬɫɹ� ɜ� ɨɝɪɚɧɢɱɟɧɢɢ� ɪɚɫɬɟɤɚɧɢɹ� ɧɟɮɬɹɧɨɣ� ɩɥɟɧɤɢ� ɩɨɫɪɟɞɫɬɜɨɦ�
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ɢɫɩɨɥɶɡɨɜɚɧɢɹ� ɛɨɧɨɜɵɯ� ɡɚɝɪɚɠɞɟɧɢɣ� ɢ� ɩɨɫɥɟɞɭɸɳɟɝɨ� ɢɡɜɥɟɱɟɧɢɹ� ɧɟɮɬɢ�� ɜ�
ɱɚɫɬɧɨɫɬɢ�� ɫ� ɢɫɩɨɥɶɡɨɜɚɧɢɟɦ� ɫɨɪɛɟɧɬɨɜ��ȼ� ɤɚɱɟɫɬɜɟ� ɩɨɫɥɟɞɧɢɯ�� ɪɟɤɨɦɟɧɞɭɟɬɫɹ�
ɢɫɩɨɥɶɡɨɜɚɬɶ� ɫɨɪɛɰɢɨɧɧɵɟ� ɦɚɬɟɪɢɚɥɵ� �ɋɆ�� ɫɢɧɬɟɬɢɱɟɫɤɨɝɨ�� ɚ� ɬɚɤɠɟ�
ɩɪɢɪɨɞɧɨɝɨ�ɩɪɨɢɫɯɨɠɞɟɧɢɹ�� 

Ɋɚɧɟɟ� ɧɚɦɢ� ɛɵɥɚ� ɩɨɤɚɡɚɧɚ� ɩɟɪɫɩɟɤɬɢɜɧɨɫɬɶ� ɢɫɩɨɥɶɡɨɜɚɧɢɹ�
ɦɨɞɢɮɢɰɢɪɨɜɚɧɧɨɝɨ�ɛɟɧɬRɧɢɬɚ�ɜ�ɤɚɱɟɫɬɜɟ�ɫɨɪɛɟɧɬɚ�ɞɥɹ�ɤɨɦɩɥɟɤɫɧɨɣ�ɨɱɢɫɬɤɢ�
ɩɢɬɶɟɜɨɣ� ɢ� ɫɬɨɱɧɨɣ� ɜɨɞɵ� ɨɬ� ɉȺȼ� ɢ� ɪɚɡɥɢɱɧɵɯ� ɯɢɦɢɱɟɫɤɢɯ� ɬɨɤɫɢɤɚɧɬɨɜ. ȼ�
ɞɚɧɧɨɣ� ɪɚɛɨɬɟ� ɩɪɟɞɫɬɚɜɥɟɧɵ� ɦɚɬɟɪɢɚɥɵ� ɩɨ� ɫɨɡɞɚɧɢɸ ɢɧɧɨɜɚɰɢɨɧɧɨɣ�
ɮɢɥɶɬɪɭɸɳɟɣ� ɫɢɫɬɟɦɵ�ɧɚ�ɨɫɧɨɜɟ�ɦɨɞɢɮɢɰɢɪɨɜɚɧɧɵɯ� ɩɪɢɪɨɞɧɵɯ�ɦɚɬɟɪɢɚɥɨɜ�
ɛɟɧɬɨɧɢɬɚ� ɢ� ɛɪɭɫɢɬɚ� ɢ� ɢɯ� ɝɪɚɧɭɥɢɪRɜɚɧɧɵɯ� ɮɨɪɦ� ɞɥɹ� ɤɨɦɩɥɟɤɫɧɨɣ� ɨɱɢɫɬɤɢ�
ɜɨɞ� ɨɬ� ɧɟɮɬɟɩɪɨɞɭɤɬɨɜ�� Ɉɛɨɫɧɨɜɚɧɨ ɢɫɩɨɥɶɡɨɜɚɧɢɹ� ɬɚɤɢɯ� ɫɢɫɬɟɦ� ɩɨɞ� ɡɚɞɚɱɢ�
ɤɨɦɩɥɟɤɫɧɨɣ� ɨɱɢɫɬɤɢ� ɡɚɝɪɹɡɧɟɧɧɵɯ� ɩɨɜɟɪɯɧɨɫɬɧɵɯ� ɜɨɞ� ɞɥɹ� ɜɨɞɨɩɨɥɶɡɨɜɚɧɢɹ�
ɧɚɫɟɥɟɧɢɹ� ɑɊ�� ȼɜɟɞɟɧɢɟ� ɞɨɩɨɥɧɢɬɟɥɶɧɨ� ɜ� ɨɛɳɟɩɪɢɧɹɬɭɸ� ɫɯɟɦɭ�
ɜɨɞɨɩɨɞɝɨɬɨɜɤɢ� ɦɨɞɢɮɢɰɢɪɨɜɚɧɧɨɝɨ� ɫɨɪɛɟɧɬɚ� ɩɨɡɜɨɥɹɟɬ� ɨɛɟɫɩɟɱɢɬɶ� ɛɨɥɟɟ�
ɜɵɫɨɤɭɸ� ɷɤɨɥɨɝɢɱɟɫɤɭɸ� ɷɮɮɟɤɬɢɜɧɨɫɬɶ� ɨɱɢɫɬɤɢ� ɜɨɞɵ� ɢ� ɨɫɜɨɛɨɞɢɬɶ� ɟɟ� ɨɬ�
ɧɟɮɬɟɩɪɨɞɭɤɬɨɜ� ɢ� ɯɢɦɢɱɟɫɤɨɣ� ɤɨɧɬɚɦɢɧɚɰɢɢ�� ȼɤɥɸɱɟɧɢɟ� ɷɬɨɝɨ�
ɢɧɧɨɜɚɰɢɨɧɧɨɝɨ� ɫɨɪɛɟɧɬɚ� ɜ� ɨɛɳɭɸ� ɫɯɟɦɭ� ɜɨɞɨɩɨɞɝɨɬɨɜɤɢ� ɩɪɟɞɫɬɚɜɥɹɟɬ�
ɨɩɬɢɦɚɥɶɧɵɣ�ɜɚɪɢɚɧɬ��ɨɛɟɫɩɟɱɢɜɚɸɳɢɣ�ɜɵɫɨɤɨɟ�ɤɚɱɟɫɬɜɨ�ɜɨɞɵ� 

Ɋɚɡɪɚɛɨɬɤɚ� ɤɨɦɛɢɧɢɪɨɜɚɧɧɨɝɨ� ɮɢɥɶɬɪɭɸɳɟɝɨ� ɦɚɬɟɪɢɚɥɚ� ɞɥɹ� ɨɱɢɫɬɤɢ�
ɩɨɜɟɪɯɧɨɫɬɧɵɯ� ɜɨɞ� ɑɊ� ɛɵɥɚ� ɜɵɩɨɥɧɟɧɚ� ɜ� ɪɚɦɤɚɯ� ɞɨɝɨɜɨɪɚ� ɨ� ɬɜɨɪɱɟɫɤɨɦ� ɢ�
ɧɚɭɱɧɨɦ�ɫɨɬɪɭɞɧɢɱɟɫɬɜɟ�ȼɍɁɨɜ��ɋɚɪɚɬɨɜɫɤɨɝɨ�ɝɨɫɭɞɚɪɫɬɜɟɧɧɨɝɨ�ɬɟɯɧɢɱɟɫɤɨɝɨ�
ɭɧɢɜɟɪɫɢɬɟɬɚ� ɢɦɟɧɢ� Ƚɚɝɚɪɢɧɚ� ɘ�Ⱥ�� �ɇɈɐ� ©ɉɪɨɦɵɲɥɟɧɧɚɹ� ɷɤɨɥɨɝɢɹª� ɢ�
ɚɤɤɪɟɞɢɬɨɜɚɧɧɵɣ�ɂɅɐ�©ɗɤɨɈɋª��ɢ�Ƚɪɨɡɧɟɧɫɤɨɝɨ�ɝɨɫɭɞɚɪɫɬɜɟɧɧɨɝɨ�ɧɟɮɬɹɧɨɝɨ�
ɬɟɯɧɨɥɨɝɢɱɟɫɤɨɝɨ� ɭɧɢɜɟɪɫɢɬɟɬɚ� ɢɦɟɧɢ� ɚɤɚɞɟɦɢɤɚ� Ɇ�Ⱦ�� Ɇɢɥɥɢɨɧɳɢɤɨɜɚ�
�ɐɟɧɬɪ� ɤɨɥɥɟɤɬɢɜɧɨɝɨ� ɩɨɥɶɡɨɜɚɧɢɹ��� ɚ� ɬɚɤɠɟ� ɫ� ɧɚɭɱɧɨ-ɬɟɯɧɢɱɟɫɤɨɣ�
ɥɚɛɨɪɚɬɨɪɢɟɣ�ɇɉɉ�©ɅɂɋɋɄɈɇª��ɝ��ɋɚɪɚɬɨɜ��� 

ȼ�ɩɪɨɰɟɫɫɟ�ɜɵɩɨɥɧɟɧɢɹ�ɢɫɫɥɟɞɨɜɚɧɢɣ�ɛɵɥɢ�ɪɚɡɪɚɛɨɬɚɧɵ ɜɚɪɢɚɧɬ�ɫɨɪɛɟɧɬɚ�
ɫ� ɭɥɭɱɲɟɧɧɵɦɢ� ɚɞɫɨɪɛɰɢɨɧɧɵɦɢ� ɫɜɨɣɫɬɜɚɦɢ� ɢ� ɤɨɦɛɢɧɢɪɨɜɚɧɧɚɹ�
ɦɧɨɝɨɫɥɨɣɧɚɹ� ɮɢɥɶɬɪɭɸɳɚɹ� ɡɚɝɪɭɡɤɚ� ɢɡ� ɝɪɚɧɭɥɢɪɨɜɚɧɧɵɯ� ɮɨɪɦ�
ɦɨɞɢɮɢɰɢɪɨɜɚɧɧɨɝɨ� ɫɨɪɛɟɧɬɚ�� Ȼɵɥɢ ɨɩɪɟɞɟɥɟɧɵ� ɧɟɮɬɟɺɦɤɨɫɬɶ��
ɜɨɞɨɩɨɝɥɨɳɟɧɢɟ� ɢ� ɨɫɬɚɬɨɱɧɨɟ� ɫɨɞɟɪɠɚɧɢɟ� ɧɟɮɬɢ� ɜ� ɜɨɞɟ� ɩɪɢ� ɢɫɩɨɥɶɡɨɜɚɧɢɢ�
ɪɚɡɪɚɛɨɬɚɧɧɨɝɨ ɫɨɪɛɰɢɨɧɧɨɝɨ� ɦɚɬɟɪɢɚɥɚ�� ɉɪɨɜɟɞɟɧɚ� ɨɰɟɧɤɚ� ɷɮɮɟɤɬɢɜɧɨɫɬɢ�
ɨɱɢɫɬɤɢ� ɜɨɞɵ� ɨɬ� ɧɟɮɬɟɡɚɝɪɹɡɧɟɧɢɣ� ɫ� ɢɫɩɨɥɶɡɨɜɚɧɢɟɦ� ɪɚɡɪɚɛɨɬɚɧɧɨɣ�
ɮɢɥɶɬɪɭɸɳɟɣ�ɡɚɝɪɭɡɤɢ�ɜ�ɥɚɛɨɪɚɬɨɪɧɵɯ�ɢ�ɩɪɨɢɡɜɨɞɫɬɜɟɧɧɵɯ�ɭɫɥɨɜɢɹɯ� 

ɉɪɟɞɥɨɠɟɧɧɵɣ ɫɩɨɫɨɛ� ɚɞɫɨɪɛɰɢɨɧɧɨɣ� ɨɱɢɫɬɤɢ� ɡɚɝɪɹɡɧɟɧɧɵɯ�
ɩɨɜɟɪɯɧɨɫɬɧɵɯ� ɜɨɞ� ɨɬɥɢɱɚɟɬɫɹ� ɨɬ� ɞɪɭɝɢɯ� ɜɚɪɢɚɧɬɨɜ� ɚɞɫɨɪɛɰɢɨɧɧɨɣ� ɨɱɢɫɬɤɢ�
ɬɟɦ��ɱɬɨ�ɡɚɝɪɹɡɧɢɬɟɥɢ�ɩɨɝɥɨɳɚɸɬɫɹ��ɚɞɫɨɪɛɢɪɭɸɬɫɹ��ɧɚ�ɦɢɧɟɪɚɥɶɧɵɯ�ɝɪɚɧɭɥɚɯ�
ɜɵɫɨɤɨɣ� ɩɨɝɥɨɬɢɬɟɥɶɧɨɣ� ɟɦɤɨɫɬɢ�� ɫɨɫɬɨɹɳɢɯ� ɢɡ� ɛɟɧɬɨɧɢɬɚ� ɢ� ɛɪɭɫɢɬɚ�� ɇɚ�
ɪɚɡɪɚɛɨɬɚɧɧɵɣ� ɫɩɨɫɨɛ� ɩɨɥɭɱɟɧ� ɩɚɬɟɧɬ� ɊɎ� ɧɚ� ɢɡɨɛɪɟɬɟɧɢɟ� ʋ� �������� �ɞɚɬɚ�
ɪɟɝɢɫɬɪɚɰɢɢ����ɨɤɬɹɛɪɹ������ɝ�� 
 Ɉɱɢɫɬɤɚ�ɜɨɞɵ�ɨɬ�ɧɟɮɬɟɩɪɨɞɭɤɬɨɜ�ɦɨɞɢɮɢɰɢɪɨɜɚɧɧɵɦ�ɛɟɧɬɨɧɢɬɨɦ�ɢɦɟɟɬ�
ɷɤɨɧɨɦɢɱɟɫɤɢɟ�ɩɪɟɢɦɭɳɟɫɬɜɚ�ɧɚɞ�ɞɪɭɝɢɦɢ� ɚɧɚɥɨɝɚɦɢ�� ɬɚɤ� ɤɚɤ� ɧɚ� ɬɟɪɪɢɬɨɪɢɢ 
ɑɊ� ɢɦɟɸɬɫɹ� ɡɚɥɟɠɢ� ɛɟɧɬɨɧɢɬɚ�� ȼ� ɩɟɪɫɩɟɤɬɢɜɟ� � ɧɟɨɛɯɨɞɢɦɨ� ɩɪɨɜɟɞɟɧɢɟ�
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ɢɫɫɥɟɞɨɜɚɧɢɣ� ɢ� ɪɚɡɪɚɛɨɬɤɚ� ɩɪɨɟɤɬɚ ɪɟɚɥɢɡɚɰɢɢ� ɩɪɨɢɡɜɨɞɫɬɜɚ� ɫɨɪɛɟɧɬɚ� ɢɡ�
ɩɪɢɪɨɞɧɨɝɨ� ɛɟɧɬɨɧɢɬɚ� ɜ� ɑɊ�� ɩɨɫɤɨɥɶɤɭ� ɩɪɟɞɫɬɚɜɥɟɧɧɚɹ� ɢɧɧɨɜɚɰɢɨɧɧɚɹ 
ɬɟɯɧɨɥɨɝɢɹ ɩɪɟɞɧɚɡɧɚɱɟɧɚ ɞɥɹ� ɭɥɭɱɲɟɧɢɹ� ɜɨɞɨɫɧɚɛɠɟɧɢɹ� ɧɚɫɟɥɟɧɢɹ�
ɑɟɱɟɧɫɤɨɣ�ɪɟɫɩɭɛɥɢɤɢ��ɭɥɭɱɲɟɧɢɹ�ɤɚɱɟɫɬɜɚ�ɠɢɡɧɢ�ɢ�ɷɤɨɥɨɝɢɢ�ɡɞɨɪɨɜɶɹ� 

  
Ʌɢɬɟɪɚɬɭɪɚ 

1. Ⱥɬɚɟɜɚ�� Ⱥ�Ⱥ�� ɂɫɫɥɟɞɨɜɚɧɢɟ� ɦɢɤɪɨɷɥɟɦɟɧɬɧɨɝɨ� ɫɨɫɬɚɜɚ� ɜɨɞɵ� ɢɫɬɨɱɧɢɤɨɜ�
ɩɢɬɶɟɜɨɝɨ�ɜɨɞɨɫɧɚɛɠɟɧɢɹ�ɝ��Ƚɪɨɡɧɨɝɨ���Ⱥ�Ⱥ��Ⱥɬɚɟɜɚ��ȿ�ɂ��Ɍɢɯɨɦɢɪɨɜɚ����ȿɫɬɟɫɬɜɟɧɧɵɟ�ɢ�
ɬɟɯɧɢɱɟɫɤɢɟ�ɧɚɭɤɢ��������ʋ����ɋ����-91. 

2. Ⱥɬɚɟɜɚ�� Ⱥ�Ⱥ�ɗɤɨɥɨɝɢɱɟɫɤɚɹ� ɯɚɪɚɤɬɟɪɢɫɬɢɤɚ� ɤɚɱɟɫɬɜɚ� ɩɢɬɶɟɜɨɣ� ɜɨɞɵ� ɝɨɪɨɞɚ�
Ƚɪɨɡɧɨɝɨ� �Ⱥ�Ⱥ�� Ⱥɬɚɟɜɚ�� ɀ�ɋ�� Ⱥɛɭɛɚɤɚɪɨɜɚ� ��� Ɇɟɠɞɭɧɚɪɨɞɧɵɣ� ɠɭɪɧɚɥ� ɩɪɢɤɥɚɞɧɵɯ� ɢ�
ɮɭɧɞɚɦɟɧɬɚɥɶɧɵɯ�ɢɫɫɥɟɞɨɜɚɧɢɣ��������ʋ���ɋ���-23.  

3. Ⱥɬɚɟɜɚ��Ⱥ�Ⱥ��ɗɤɨɬɨɤɫɢɤɨɥɨɝɢɱɟɫɤɚɹ�ɨɰɟɧɤɚ�ɤɚɱɟɫɬɜɚ�ɩɢɬɶɟɜɨɣ ɜɨɞɵ�ɝ��Ƚɪɨɡɧɨɝɨ�
ɢ� ɪɚɫɱɟɬ� ɷɤɨɥɨɝɢɱɟɫɤɢɯ� ɪɢɫɤɨɜ� ɧɚɫɟɥɟɧɢɹ� �Ⱥ�Ⱥ�� Ⱥɬɚɟɜɚ�� ɀ�ɋ�� Ⱥɛɭɛɚɤɚɪɨɜɚ ɢ� ɞɪ�� ���
ɂɡɜɟɫɬɢɹ�ɋɚɦɚɪɫɤɨɝɨ�ɧɚɭɱɧɨɝɨ�ɰɟɧɬɪɚ�ɊȺɇ�������Ɍ�����ʋ�������ɋ�����-628. 

4. ȼɥɢɹɧɢɟ� ɤɨɦɩɥɟɤɫɚ� ɫɨɥɟɣ� ɦɟɬɚɥɥɨɜ� ɧɚ� ɤɚɱɟɫɬɜɨ� ɩɢɬɶɟɜɨɣ� ɜɨɞɵ� ɝ�� Ƚɪɨɡɧɨɝɨ��
ɷɤɨɥɨɝɨ-ɮɢɡɢɨɥɨɝɢɱɟɫɤɢɟ�ɢɫɫɥɟɞɨɜɚɧɢɹ�ɢ�ɨɰɟɧɤɚ�ɷɤɨɥɨɝɢɱɟɫɤɢɯ�ɪɢɫɤɨɜ��ɤɨɥɥɟɤɬɢɜɧɚɹ�
ɦɨɧɨɝɪɚɮɢɹ���Ⱥ�Ⱥ��Ⱥɬɚɟɜɚ��ȿ�ɂ��Ɍɢɯɨɦɢɪɨɜɚ��ɀ�ɋ��Ⱥɛɭɛɚɤɚɪɨɜɚ�ɢ�ɞɪ����ɉɨɞ�ɪɟɞ��ɞ��ɛɢɨɥ��
ɧɚɭɤ��ɩɪɨɮ��ȿ�ɂ��Ɍɢɯɨɦɢɪɨɜɨɣ��± ɋɚɪɚɬɨɜ��ɋȽɌɍ�ɢɦɟɧɢ�Ƚɚɝɚɪɢɧɚ�ɘ�Ⱥ�������������ɫ� 

5. Ƚɨɫɭɞɚɪɫɬɜɟɧɧɵɣ� ɞɨɤɥɚɞ� ©Ɉ� ɫɚɧɢɬɚɪɧɨ-ɷɩɢɞɟɦɢɨɥɨɝɢɱɟɫɤɨɦ� ɛɥɚɝɨɩɨɥɭɱɢɢ� ɜ�
ɑɟɱɟɧɫɤɨɣ�ɪɟɫɩɭɛɥɢɤɟª������-2017. 

6. Ʌɵɝɢɧɚ�� Ɍ�Ɂ�� Ɍɟɯɧɨɥɨɝɢɢ� ɯɢɦɢɱɟɫɤɨɣ� ɚɤɬɢɜɚɰɢɢ� ɧɟɨɪɝɚɧɢɱɟɫɤɢɯ� ɩɪɢɪɨɞɧɵɯ�
ɦɢɧɟɪɚɥɶɧɵɯ�ɫɨɪɛɟɧɬɨɜ��ɦɨɧɨɝɪɚɮɢɹ���Ɍ�Ɂ��Ʌɵɝɢɧɚ�>ɢ�ɞɪ�@�± Ʉɚɡɚɧɶ��ɂɡɞ-ɜɨ�Ʉɚɡɚɧ�ɝɨɫ��
ɬɟɯɧɨɥ��ɭɧ-ɬɚ������������ɫ� 

7. ɋɦɢɪɧɨɜ�� Ⱥ�Ⱦ�� ɋɨɪɛɰɢɨɧɧɚɹ� ɨɱɢɫɬɤɚ� ɜɨɞɵ� �Ⱥ�Ⱦ�� ɋɦɢɪɧɨɜ�� ± Ʌ��� ɏɢɦɢɹ�� ������
���ɫ� 

8. ɋɨɜɟɪɲɟɧɫɬɜɨɜɚɧɢɟ� ɫɨɪɛɰɢɨɧɧɵɯ�ɦɟɬɨɞɨɜ� ɨɱɢɫɬɤɢ� ɡɚɝɪɹɡɧɟɧɧɵɯ� ɩɪɢɪɨɞɧɵɯ�ɢ�
ɫɬɨɱɧɵɯ�ɜɨɞ��ɤɨɥɥɟɤɬɢɜɧɚɹ�ɦɨɧɨɝɪɚɮɢɹ���ɉɨɞ�ɪɟɞ��ɩɪɨɮ��ȿ�ɂ��Ɍɢɯɨɦɢɪɨɜɨɣ�± ɋɚɪɚɬɨɜ��
ɂɡɞ-ɜɨ�ɋȽɌɍ������������ɫ��ISBN 978-5-7433-3194-9 

9. ɉɚɬɟɧɬ� ɧɚ� ɢɡɨɛɪɟɬɟɧɢɟ� ʋ� �������� ©ɋɩɨɫɨɛ� ɚɞɫɨɪɛɰɢɨɧɧɨɣ� ɨɱɢɫɬɤɢ� ɜɨɞɵ�
ɩɨɜɟɪɯɧɨɫɬɧɵɯ� ɢɫɬɨɱɧɢɤɨɜª�� �Ⱥ�Ⱥ�� Ⱥɬɚɟɜɚ�� Ⱥ�ȼ�� Ʉɨɲɟɥɟɜ�� ɀ�ɋ�� Ⱥɛɭɛɚɤɚɪɨɜɚ�� ȿ�ɂ��
Ɍɢɯɨɦɢɪɨɜɚ. �ɊɎ��± Ȼɸɥ��©ɂɡɨɛɪɟɬɟɧɢɹ��ɉɨɥɟɡɧɵɟ�ɦɨɞɟɥɢª�ʋ�10, 2019.  

10. ɋɩɨɫɨɛɵ� ɩɨɩɚɞɚɧɢɹ� ɧɟɮɬɢ� ɜ� ɜɨɞɭ�� ȼɨɞɧɵɣ� ɛɚɥɚɧɫ� Ɂɟɦɥɢ��>ɗɥɟɤɬɪɨɧɧɵɣ�
ɪɟɫɭɪɫ@�- URL: https://studwood.ru/1148281/ekologiya/sposoby_popadaniya_nefti_vodu. 
�ɞɚɬɚ�ɨɛɪɚɳɟɧɢɹ� 26.10.21) 

11.  ɇɟɨɬɥɨɠɧɵɟ� ɦɟɪɵ� ɢ� ɦɟɬɨɞɵ� ɥɢɤɜɢɞɚɰɢɢ� ɚɜɚɪɢɣɧɵɯ� ɪɚɡɥɢɜɨɜ� ɧɟɮɬɢ��
ɋɩɪɚɜɤɚ� �>ɗɥɟɤɬɪɨɧɧɵɣ�ɪɟɫɭɪɫ@�- URL: KWWSV���ULD�UX�HFR��������������������KWPO��ɞɚɬɚ 
ɨɛɪɚɳɟɧɢɹ� 26.10.21) 

12.   ɋɨɪɛɰɢɨɧɧɚɹ� ɨɱɢɫɬɤɚ� ɜɨɞɵ�� �>ɗɥɟɤɬɪɨɧɧɵɣ� ɪɟɫɭɪɫ@�- URL: httpsɞɚɬɚ 
ɨɛɪɚɳɟɧɢɹ� 26.10.21) 

 
  

https://studwood.ru/1148281/ekologiya/sposoby_popadaniya_nefti_vodu
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Ʉ�C. Ȼɨɝɨɱɚɧɨɜɚ��Ⱥ�Ⱥ� ɘɞɢɧ��ȿ�Ƚ� Ʉɪɚɫɧɚɹ� 
 

ɉɟɧɡɟɧɫɤɢɣ�ɝɨɫɭɞɚɪɫɬɜɟɧɧɵɣ�ɬɟɯɧɨɥɨɝɢɱɟɫɤɢɣ�ɭɧɢɜɟɪɫɢɬɟɬ  
 

ɗɄɈɅɈȽɂɑȿɋɄɂɃ�ɆɈɇɂɌɈɊɂɇȽ�ȼɊȿȾɇɕɏ�ȼɕȻɊɈɋɈȼ� 
ɉɊɂ�ɉɊɈɂɁȼɈȾɋɌȼȿ�ɏɅȿȻɈɉɊɈȾɍɄɌɈȼ�� 

ɂ�ɋɉɈɋɈȻɕ�ɂɏ�ɋɇɂɀȿɇɂə 
ȼ�ɪɚɛɨɬɟ� ɤɪɚɬɤɨ�ɪɚɫɫɦɚɬɪɢɜɚɟɬɫɹ� ɜɥɢɹɧɢɟ�ɩɪɟɞɩɪɢɹɬɢɹ�ɉɟɧɡɟɧɫɤɨɣ�ɨɛɥɚɫɬɢ�ɩɨ�

ɩɪɨɢɡɜɨɞɫɬɜɭ ɯɥɟɛɨɩɪɨɞɭɤɬɨɜ�ɧɚ�ɚɬɦɨɫɮɟɪɭ�ɢ�ɩɪɟɞɥɨɠɟɧɵ�ɦɟɪɨɩɪɢɹɬɢɹ�ɩɨ�ɫɧɢɠɟɧɢɸ�
ɜɵɛɪɨɫɨɜ�� 

Ʉɥɸɱɟɜɵɟ�ɫɥɨɜɚ� ɩɪɨɢɡɜɨɞɫɬɜɨ��ɩɵɥɶ��ɚɬɦɨɫɮɟɪɚ��ɫɧɢɠɟɧɢɟ�ɜɵɛɪɨɫɨɜ� 
 

ɍɜɟɥɢɱɟɧɢɟ� ɩɪɨɦɵɲɥɟɧɧɨɝɨ� ɩɪɨɢɡɜɨɞɫɬɜɚ� ɩɪɢɜɨɞɢɬ� ɤ� ɡɚɝɪɹɡɧɟɧɢɸ�
ɚɬɦɨɫɮɟɪɵ�� ɥɢɬɨɫɮɟɪɵ�� ɝɢɞɪɨɫɮɟɪɵ� ɩɪɨɦɵɲɥɟɧɧɵɦɢ� ɢ� ɛɵɬɨɜɵɦɢ�
ɨɬɯɨɞɚɦɢ�� Ɉɝɪɨɦɧɨɟ� ɤɨɥɢɱɟɫɬɜɨ� ɜɟɳɟɫɬɜ� ɢ� ɫɨɟɞɢɧɟɧɢɣ�� ɩɨɩɚɞɚɸɳɢɯ� ɜ�
ɛɢɨɫɮɟɪɭ�� ɩɚɝɭɛɧɨ� ɜɥɢɹɸɬ� ɧɚ� ɡɞɨɪɨɜɶɟ� ɥɸɞɟɣ�� ɩɪɨɢɫɯɨɞɢɬ� ɢɡɦɟɧɟɧɢɟ�
ɤɥɢɦɚɬɚ�ɩɥɚɧɟɬɵ�>�@� 

ɐɟɥɶ�ɪɚɛɨɬɵ�± ɩɪɨɜɟɫɬɢ�ɷɤɨɥɨɝɢɱɟɫɤɢɣ�ɦɨɧɢɬɨɪɢɧɝ�ɧɚ�ɩɪɟɞɩɪɢɹɬɢɢ  
ɢ� ɩɪɟɞɥɨɠɢɬɶ� ɫɩɨɫɨɛɵ� ɫɧɢɠɟɧɢɹ� ɤɨɥɢɱɟɫɬɜɚ� ɜɪɟɞɧɵɯ� ɜɟɳɟɫɬɜ�
ɜɵɛɪɚɫɵɜɚɟɦɵɯ�ɩɪɢ�ɩɪɨɢɡɜɨɞɫɬɜɟ�ɯɥɟɛɨɩɪɨɞɭɤɬɨɜ�� 

 ȼɚɥɨɜɵɣ� ɜɵɛɪɨɫ� ɜ� ɚɬɦɨɫɮɟɪɭ� ɨɬ� ���� ɢɫɬɨɱɧɢɤɨɜ� ɩɪɟɞɩɪɢɹɬɢɹ 
ɉɟɧɡɟɧɫɤɨɣ� ɨɛɥɚɫɬɢ ɩɨ� ɩɪɨɢɡɜɨɞɫɬɜɭ� ɯɥɟɛɨɩɪɨɞɭɤɬɨɜ� ɫɨɫɬɚɜɥɹɟɬ� ɧɚ�
ɫɭɳɟɫɬɜɭɸɳɟɟ�ɩɨɥɨɠɟɧɢɟ������������ɬ�ɝɨɞ��ɨɬ�ɫɬɚɰɢɨɧɚɪɧɵɯ�ɢɫɬɨɱɧɢɤɨɜ�
����������� ɬ�ɝɨɞ�� ɩɟɪɟɞɜɢɠɧɵɯ� ɢɫɬɨɱɧɢɤɨɜ� ± ��������� ɬ�ɝɨɞ�� ɜɚɥɨɜɵɣ�
ɜɵɛɪɨɫ� ɜ� ɚɬɦɨɫɮɟɪɭ� ɧɚ� ɩɟɪɫɩɟɤɬɢɜɧɨɟ� ɩɨɥɨɠɟɧɢɟ� ɨɬ� ���� ɢɫɬɨɱɧɢɤɨɜ�
ɫɨɫɬɚɜɢɬ� ������������ ɬ�ɝɨɞ�� ɨɬ� ɫɬɚɰɢɨɧɚɪɧɵɯ� ɢɫɬɨɱɧɢɤɨɜ� ������������
ɬ�ɝɨɞ��ɨɬ�ɩɟɪɟɞɜɢɠɧɵɯ�ɢɫɬɨɱɧɢɤɨɜ�± ��������ɬ�ɝɨɞ� 

ȼ�ɬɚɛɥɢɰɟ���ɩɨɤɚɡɚɧɵ�ɜɟɳɟɫɬɜɚ, ɨɛɪɚɡɭɸɳɢɟɫɹ�ɜ�ɩɪɨɢɡɜɨɞɫɬɜɟɧɧɵɯ�
ɩɪɨɰɟɫɫɚɯ� ɢ� ɹɜɥɹɸɳɢɯɫɹ� ɡɚɝɪɹɡɧɢɬɟɥɹɦɢ� ɚɬɦɨɫɮɟɪɧɨɝɨ� ɜɨɡɞɭɯɚ� ɨɬ�
ɩɪɨɢɡɜɨɞɫɬɜɚ�ɯɥɟɛɨɩɪɨɞɭɤɬɨɜ� 

ɂɬɚɤ�� ɜ� ɩɪɨɰɟɫɫɟ� ɩɪɨɢɡɜɨɞɫɬɜɚ� ɨɫɧɨɜɧɵɦɢ� ɡɚɝɪɹɡɧɹɸɳɢɦɢ�
ɜɟɳɟɫɬɜɚɦɢ� ɹɜɥɹɸɬɫɹ�� ɪɚɡɥɢɱɧɨɝɨ� ɪɨɞɚ� ɩɵɥɶ� ɨɬ� ɨɛɪɚɛɨɬɤɢ�
ɡɟɪɧɨɩɪɨɞɭɤɬɨɜ�� ɨɬ� ɩɪɨɢɡɜɨɞɫɬɜɚ� ɤɨɪɦɨɜ� ɢ� ɩɪɨɢɡɜɨɞɫɬɜɚ� ɦɭɤɢ�� ɬɚɤɠɟ� ɤ�
ɜɟɳɟɫɬɜɚɦ�ɡɚɝɪɹɡɧɹɸɳɢɦ�ɨɬɧɨɫɹɬɫɹ��ɨɤɫɢɞ�ɚɡɨɬɚ��ɨɤɫɢɞ�ɭɝɥɟɪɨɞɚ� 

Ⱥɧɚɥɢɡ� ɩɪɨɜɟɞɟɧɧɵɣ� ɜ� ɪɚɛɨɬɟ� ɩɨɤɚɡɚɥ�� ɱɬɨ� � ɧɚɢɛɨɥɟɟ� ɨɩɚɫɧɵɦ� ɞɥɹ�
ɩɪɟɞɩɪɢɹɬɢɹ� ɹɜɥɹɟɬɫɹ� ɜɵɞɟɥɟɧɢɟ� ɩɵɥɢ� ɢ� ɚɷɪɨɡɨɥɟɣ�� ɨɧɢ� ɜɡɪɵɜɨ- ɢ�
ɩɨɠɚɪɨɨɩɚɫɧɵ�� ɬɟɦ� ɫɚɦɵɦ� ɦɨɝɭɬ� ɩɪɢɱɢɧɢɬɶ� ɨɝɪɨɦɧɵɣ� ɭɳɟɪɛ�
ɩɪɟɞɩɪɢɹɬɢɸ� 

ɇɟɫɦɨɬɪɹ�ɧɚ�ɬɨ��ɱɬɨ�ɧɚ�ɩɪɟɞɩɪɢɹɬɢɢ�ɭɫɬɚɧɨɜɥɟɧɨ�ɩɵɥɟ-ɝɚɡɨɨɱɢɫɬɧɨɟ�
ɨɛɨɪɭɞɨɜɚɧɢɟ�� ɨɧɨ� ɧɟ� ɹɜɥɹɟɬɫɹ� ɞɨɫɬɚɬɨɱɧɨ� ɷɮɮɟɤɬɢɜɧɵɦ� ɩɨ� ɩɪɢɱɢɧɟ�
ɢɡɧɨɫɚ�� ɩɨɷɬɨɦɭ� ɫɭɳɟɫɬɜɭɟɬ� ɧɟɨɛɯɨɞɢɦɨɫɬɶ� ɭɥɭɱɲɟɧɢɹ� ɤɚɱɟɫɬɜɚ�
ɩɵɥɟɭɥɚɜɥɢɜɚɧɢɹ� ɨɛɨɪɭɞɨɜɚɧɢɹ� >�@� Ɍɚɤɠɟ� ɞɥɹ� ɩɪɟɞɨɬɜɪɚɳɟɧɢɹ�
ɡɚɝɪɹɡɧɟɧɢɹ�ɨɤɪɭɠɚɸɳɟɣ�ɫɪɟɞɵ��ɧɟɨɛɯɨɞɢɦɨ�ɩɪɟɞɥɨɠɢɬɶ�ɦɟɪɨɩɪɢɹɬɢɹ�ɩɨ�
ɭɦɟɧɶɲɟɧɢɸ�ɜɨɡɞɟɣɫɬɜɢɹ�ɡɟɪɧɨɜɨɣ�ɩɵɥɢ� 
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Ɍɚɛɥɢɰɚ�1 
Ɂɚɝɪɹɡɧɹɸɳɢɟ�ɜɟɳɟɫɬɜɚ�ɜ�ɬɟɯɧɨɥɨɝɢɱɟɫɤɢɯ�ɩɪɨɰɟɫɫɚɯ�ɩɪɨɢɡɜɨɞɫɬɜɚ�ɯɥɟɛɨɩɪɨɞɭɤɬɨɜ 

ɇɚɢɦɟɧɨɜɚɧɢɟ�
ɩɪɨɢɡɜɨɞɫɬɜɚ 

Ɍɟɯɧɨɥɨɝɢɱɟɫɤɢɣ�ɩɪɨɰɟɫɫ ɇɚɢɦɟɧɨɜɚɧɢɟ�
ɜɵɞɟɥɹɸɳɢɯɫɹ�

ɡɚɝɪɹɡɧɹɸɳɢɯ�ɜɟɳɟɫɬɜ 
1 2 3 

Ɂɚɝɨɬɨɜɢɬɟɥɶɧɨɟ 
ɉɪɢɟɦ��ɩɟɪɟɦɟɳɟɧɢɟ��
ɨɬɝɪɭɡɤɚ�ɡɟɪɧɚ�ɢ�
ɡɟɪɧɨɨɬɯɨɞɨɜ 

ɉɵɥɶ�ɡɟɪɧɨɜɚɹ 

Ɂɚɝɨɬɨɜɢɬɟɥɶɧɨɟ ɋɭɲɤɚ�ɡɟɪɧɚ 

ɉɵɥɶ�ɡɟɪɧɨɜɚɹ 
Ⱦɢɨɤɫɢɞ�ɚɡɨɬɚ 
Ɉɤɫɢɞ�ɚɡɨɬɚ 
Ɉɤɫɢɞ�ɭɝɥɟɪɨɞɚ 

Ɂɚɝɨɬɨɜɢɬɟɥɶɧɨɟ ɉɨɞɪɚɛɨɬɤɚ�ɡɟɪɧɚ ɉɵɥɶ�ɡɟɪɧɨɜɚɹ 

Ɇɟɥɶɧɢɰɵ 
ɉɨɞɪɚɛɨɬɤɚ��ɪɚɡɦɨɥ�ɡɟɪɧɚ��
ɡɚɬɚɪɢɜɚɧɢɟ��ɨɬɩɭɫɤ�ɦɭɤɢ�ɜ�
ɬɚɪɟ�ɢ�ɜ�ɦɭɤɨɜɨɡɵ 

ɉɵɥɶ�ɡɟɪɧɨɜɚɹ 
ɉɵɥɶ�ɦɭɱɧɚɹ 

Ʉɨɦɛɢɤɨɪɦɨɜɵɣ�
ɰɟɯ 

ɉɪɢɟɦ�ɤɨɦɩɨɧɟɧɬɨɜ�
ɤɨɦɛɢɤɨɪɦɨɜ��ɩɪɨɫɟɢɜɚɧɢɟ�
ɜɡɜɟɲɢɜɚɧɢɟ��ɞɪɨɛɥɟɧɢɟ��
ɫɦɟɲɢɜɚɧɢɟ��
ɝɪɚɧɭɥɢɪɨɜɚɧɢɟ��ɨɬɩɭɫɤ�
ɤɨɦɛɢɤɨɪɦɨɜ�ɜ�ɤɨɪɦɨɜɨɡɵ 

ɉɵɥɶ�ɡɟɪɧɨɜɚɹ 
ɉɵɥɶ�ɤɨɦɛɢɤɨɪɦɨɜɚɹ 
ɉɵɥɶ�ɲɪɨɬɚ 
ɉɵɥɶ�ɦɭɤɢ�ɪɵɛɧɨɣ� 
�ɜ�ɩɟɪɟɫɱɟɬɟ�ɧɚ�ɛɟɥɨɤ� 
ɉɵɥɶ�ɦɭɤɢ�ɦɹɫɨɤɨɫɬɧɨɣ� 
�ɜ�ɩɟɪɟɫɱɟɬɟ�ɧɚ�ɛɟɥɨɤ� 
Ȼɟɥɨɤ�ɩɵɥɢ�ȻɆȼɄ� 
�ɛɟɥɤɨɜɨ-ɜɢɬɚɦɢɧɧɨ�
ɦɢɧɟɪɚɥɶɧɨɝɨ�ɤɨɧɰɟɧɬɪɚɬɚ� 

Ʉɨɬɟɥɶɧɚɹ ɋɠɢɝɚɧɢɟ�ɝɚɡɚ 

Ⱦɢɚɤɫɢɞ�ɚɡɨɬɚ 
Ɉɤɫɢɞ�ɚɡɨɬɚ 
Ɉɤɫɢɞɚ�ɭɝɥɟɪɨɞɚ 
Ȼɟɧɡ�ɚ�ɩɢɪɟɧ 

Ɇɟɯɚɧɢɱɟɫɤɚɹ�
ɦɚɫɬɟɪɫɤɚɹ 

Ɉɛɪɚɛɨɬɤɚ�ɦɟɬɚɥɥɨɜ�ɧɚ�
ɡɚɬɨɱɧɵɯ��ɬɨɤɚɪɧɨɦ��
ɜɟɪɬɢɤɚɥɶɧɨ-ɫɜɟɪɥɢɥɶɧɨɦ��
ɜɟɪɬɢɤɚɥɶɧɨ-ɮɪɟɡɟɪɧɨɦ�
ɫɬɚɧɤɚɯ 

ɉɵɥɶ�ɦɟɬɚɥɥɢɱɟɫɤɚɹ 
ɉɵɥɶ�ɚɛɪɚɡɢɜɧɚɹ 

ɋɜɚɪɨɱɧɵɟ�
ɩɨɫɬɵ 

Ƚɚɡɨɜɚɹ�ɫɜɚɪɤɚ�ɚɰɢɬɟɥɟɧ- 
ɤɢɫɥɨɪɨɞɧɵɦ�ɩɥɚɦɟɧɟɦ 
Ɋɭɱɧɚɹ�ɞɭɝɨɜɚɹ�ɫɜɚɪɤɚ�
ɷɥɟɤɬɪɨɞɚɦɢ�ȺɇɈ-4 
Ɋɭɱɧɚɹ�ɞɭɝɨɜɚɹ�ɫɜɚɪɤɚ�
ɷɥɟɤɬɪɨɞɚɦɢ�ȺɇɈ-3 

Ⱦɢɨɤɫɢɞ�ɚɡɨɬɚ 
 
Ɉɤɫɢɞ�ɠɟɥɟɡɚ 
Ɉɤɫɢɞ�ɦɚɪɝɚɧɰɚ 
ɉɵɥɶ�ɧɟɨɪɝɚɧɢɱɟɫɤɚɹ 

 
Ⱦɥɹ� ɩɪɟɞɩɪɢɹɬɢɣ� ɩɨ� ɩɪɨɢɡɜɨɞɫɬɜɭ� ɯɥɟɛɨɩɪɨɞɭɤɬɨɜ� ɦɨɠɧɨ�

ɩɪɟɞɥɨɠɢɬɶ� ɫɥɟɞɭɸɳɢɟ� ɭɫɬɪɨɣɫɬɜɚ� ɢ� ɫɩɨɫɨɛɵ� ɜ� ɤɚɱɟɫɬɜɟ� ɫɧɢɠɟɧɢɹ�
ɜɵɛɪɨɫɨɜ� 

1. ɉɪɢɦɟɧɟɧɢɟ� ɳɟɥɟɜɨɣ� ɚɫɩɢɪɚɰɢɢ� ɩɨ� ɨɛɟɫɩɵɥɢɜɚɧɢɸ�
ɪɚɡɝɪɭɡɨɱɧɵɯ� ɬɟɥɟɠɟɤ� ɧɚɞɫɢɥɨɫɧɵɯ� ɥɟɧɬɨɱɧɵɯ� ɤɨɧɜɟɣɟɪɨɜ�� ɱɬɨ� ɩɨɡɜɨɥɢɬ�
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ɫɧɢɡɢɬɶ� ɤɨɥɢɱɟɫɬɜɨ� ɜɡɜɟɲɟɧɧɵɯ� ɱɚɫɬɢɰ� ɩɵɥɢ� ɜ� ɧɚɞɫɢɥɨɫɧɵɯ� ɝɚɥɟɪɟɹɯ�
ɷɥɟɜɚɬɨɪɨɜ�ɫ����ɞɨ���ɦɝ�ɦ3 [3]. 

2. ɂɫɩɨɥɶɡɨɜɚɧɢɟ� ɷɥɟɤɬɪɨɮɢɥɶɬɪɨɜ�� ɤɨɬɨɪɵɟ� ɩɨɡɜɨɥɹɬ� ɛɨɥɟɟ�
ɷɮɮɟɤɬɢɜɧɨ� ɭɥɚɜɥɢɜɚɬɶ� ɩɵɥɶ�ɩɪɢ�ɪɚɛɨɬɟ� ɬɟɯɧɨɥɨɝɢɱɟɫɤɨɝɨ� ɨɛɨɪɭɞɨɜɚɧɢɹ�
ɧɚ� ɪɚɡɥɢɱɧɵɯ� ɭɱɚɫɬɤɚɯ� ɩɪɨɢɡɜɨɞɫɬɜɚ�� ɗɥɟɤɬɪɨɮɢɥɶɬɪɵ� ɨɛɥɚɞɚɸɬ�
ɩɪɟɢɦɭɳɟɫɬɜɚɦɢ� ɜ� ɨɬɥɢɱɢɢ� ɦɟɯɚɧɢɱɟɫɤɢɯ� ɩɵɥɟɭɥɨɜɢɬɟɥɟɣ�� ɬɚɤɢɦɢ� ɤɚɤ��
ɜɵɫɨɤɚɹ� ɷɮɮɟɤɬɢɜɧɨɫɬɶ� ɩɵɥɟɭɥɚɜɥɢɜɚɧɢɹ� ɜ� ɪɚɡɥɢɱɧɵɯ� ɭɫɥɨɜɢɹɯ�� ɬɚɤɠɟ�
ɛɨɥɟɟ�ɧɢɡɤɢɟ�ɷɧɟɪɝɨɡɚɬɪɚɬɵ�ɩɪɢ�ɪɚɛɨɬɟ�ɭɫɬɚɧɨɜɤɢ� 

3. ɂɫɩɨɥɶɡɨɜɚɧɢɟ� ɮɢɥɶɬɪɚ� ɦɚɪɤɢ� Ɏȼ-60 ɩɨɡɜɨɥɢɬ� ɫɧɢɡɢɬɶ�
ɡɚɩɵɥɟɧɧɨɫɬɶ�ɜɨɡɞɭɯɚ�ɜ�ɪɚɛɨɱɟɣ�ɡɨɧɟ�ɡɚ�ɫɱɟɬ�ɢɫɩɨɥɶɡɨɜɚɧɢɹ�ɧɨɜɨɝɨ�ɛɨɥɟɟ�
ɩɥɨɬɧɨɝɨ� ɮɢɥɶɬɪɭɸɳɟɝɨ� ɦɚɬɟɪɢɚɥɚ�� ɩɪɢ� ɷɬɨɦ� ɜɵɯɨɞɧɚɹ� ɡɚɩɵɥɟɧɧɨɫɬɶ� ɧɟ�
ɩɪɟɜɵɲɚɥɚ�������ɝ�ɧɦ3. 

  
Ʌɢɬɟɪɚɬɭɪɚ 

 
1. ȼɨɛɥɢɤɨɜ� ȿ�Ɇ�� Ɍɟɯɧɨɥɨɝɢɹ� ɷɥɟɜɚɬɨɪɧɨɣ� ɩɪɨɦɵɲɥɟɧɧɨɫɬɢ�� ɍɱɟɛɧɢɤ- ɋɉɛ���

ɂɡɞɚɬɟɥɶɫɬɜɨ�©Ʌɚɧɶª�������±���ɫ� 
��� ɉɚɧɨɜ� ɋ�ɘ�� Ɇɨɞɟɪɧɢɡɚɰɢɹ� ɮɢɥɶɬɪɨɜ� ɞɥɹ� ɨɛɟɫɩɵɥɢɜɚɧɢɹ� ɚɫɩɢɪɚɰɢɨɧɧɵɯ�

ɜɵɛɪɨɫɨɜ�ɡɟɪɧɨɩɟɪɟɪɚɛɚɬɵɜɚɸɳɢɯ�ɩɪɟɞɩɪɢɹɬɢɣ��ȼɟɫɬɧɢɤ�ȼȽɍɂɌ��������ʋ����ɋ����±26. 
3. Ɍɟɪɟɯɨɜɚ� Ɉ�ɇ��� Ƚɥɟɛɨɜ� Ⱥ�Ⱥ�� ɉɭɬɢ� ɩɨɜɵɲɟɧɢɹ� ɷɮɮɟɤɬɢɜɧɨɫɬɢ� ɫɢɫɬɟɦ�

ɨɛɟɫɩɵɥɢɜɚɧɢɹ�ɜɨɡɞɭɯɚ�ɧɚ�ɡɟɪɧɨɩɟɪɟɪɚɛɚɬɵɜɚɸɳɢɯ�ɩɪɟɞɩɪɢɹɬɢɹɯ��ȼɟɫɬɧɢɤ�Ⱥɥɬɚɣɫɤɨɣ�
ɧɚɭɤɢ�������ʋ���ɋ����±488. 

 
 

Ɇ�ȼ��ȼɚɥɨɜ��ɉ�Ⱦ��əɱɦɟɧɧɢɤɨɜ��ȿ�Ⱥ��ɉɨɥɹɧɫɤɨɜɚ��ɋ�ɘ� ȿɮɪɟɦɨɜɚ 
 

ɉɟɧɡɟɧɫɤɢɣ�ɝɨɫɭɞɚɪɫɬɜɟɧɧɵɣ�ɬɟɯɧɨɥɨɝɢɱɟɫɤɢɣ�ɭɧɢɜɟɪɫɢɬɟɬ 
 

ɋɈȼȿɊɒȿɇɋɌȼɈȼȺɇɂȿ�ɋɂɋɌȿɆɕ�ɈɑɂɋɌɄɂ�ɋɌɈɑɇɕɏ�ȼɈȾ�
ɉɊȿȾɉɊɂəɌɂə�ɉɊɂȻɈɊɈɋɌɊɈȿɇɂə�ɋ�ɎȿɊɊɂɌɂɁȺɐɂȿɃ�

ȽȺɅɖȼȺɇɈɒɅȺɆȺ 
 

ȼ� ɞɚɧɧɨɣ� ɫɬɚɬɶɟ� ɩɪɨɜɟɞɟɧ� ɚɧɚɥɢɡ� ɷɮɮɟɤɬɢɜɧɨɫɬɢ� ɨɱɢɫɬɤɢ� ɫɬɨɱɧɵɯ� ɜɨɞ�
ɝɚɥɶɜɚɧɢɱɟɫɤɨɝɨ�ɩɪɨɢɡɜɨɞɫɬɜɚ�ɢ�ɩɪɟɞɥɨɠɟɧɚ�ɦɨɞɟɪɧɢɡɚɰɢɹ�ɫɯɟɦɵ�ɨɱɢɫɬɤɢ ɫɬɨɱɧɵɯ�ɜɨɞ�
ɫ�ɛɨɥɟɟ�ɜɵɫɨɤɨɣ�ɷɤɨɥɨɝɢɱɟɫɤɨɣ�ɢ�ɷɤɨɧɨɦɢɱɟɫɤɨɣ�ɷɮɮɟɤɬɢɜɧɨɫɬɶɸ��Ɍɚɤ�ɠɟ�ɩɪɟɞɥɨɠɟɧ�
ɫɩɨɫɨɛ�ɨɛɟɡɜɪɟɠɢɜɚɧɢɹ�ɝɚɥɶɜɚɧɨɲɥɚɦɚ� 

Ʉɥɸɱɟɜɵɟ ɫɥɨɜɚ�� ɝɚɥɶɜɚɧɢɱɟɫɤɨɟ� ɩɪɨɢɡɜɨɞɫɬɜɨ�� ɫɬɨɱɧɵɟ� ɜɨɞɵ�� ɮɟɪɪɢɬɢɡɚɰɢɹ��
ɝɚɥɶɜɚɧɨɲɥɚɦ�  

 
Ɇɧɨɝɨɨɛɪɚɡɢɟ� ɢɫɬɨɱɧɢɤɨɜ� ɡɚɝɪɹɡɧɟɧɢɹ� ɢ� ɡɚɝɪɹɡɧɹɸɳɢɯ� ɜɟɳɟɫɬɜ� ɫ�

ɜɵɫɨɤɨɣ�ɬɨɤɫɢɱɧɨɫɬɶɸ�ɢ� ɡɧɚɱɢɬɟɥɶɧɨɣ�ɷɤɨɥɨɝɢɱɟɫɤɨɣ�ɨɩɚɫɧɨɫɬɶɸ� ± ɨɞɧɚ�
ɢɡ�ɨɬɥɢɱɢɬɟɥɶɧɵɯ�ɨɫɨɛɟɧɧɨɫɬɟɣ�ɝɚɥɶɜɚɧɢɱɟɫɤɨɝɨ�ɩɪɨɢɡɜɨɞɫɬɜɚ�� 

ɗɤɨɥɨɝɢɱɟɫɤɚɹ�ɨɩɚɫɧɨɫɬɶ�ɝɚɥɶɜɚɧɢɱɟɫɤɨɝɨ�ɩɪɨɢɡɜɨɞɫɬɜɚ�ɡɚɤɥɸɱɚɟɬɫɹ�
ɜ ɫɨɞɟɪɠɚɧɢɢ�ɜ�ɫɬɨɱɧɵɯ�ɜɨɞɚɯ�ɜ�ɪɚɫɬɜɨɪɟɧɧɨɦ�ɜɢɞɟ�ɢɨɧɨɜ�ɯɪɨɦɚ��ɧɢɤɟɥɹ��
ɪɬɭɬɢ��ɫɜɢɧɰɚ��ɰɢɧɤɚ��ɦɟɞɢ�ɢ�ɪɚɡɥɢɱɧɵɯ�ɯɢɦɢɱɟɫɤɢɯ�ɫɨɟɞɢɧɟɧɢɣ��ɤɨɬɨɪɵɟ�
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ɨɛɥɚɞɚɸɬ�ɜɵɫɨɤɢɦ�ɬɨɤɫɢɱɧɵɦ��ɤɚɧɰɟɪɨɝɟɧɧɵɦ�ɢ�ɦɭɬɚɝɟɧɧɵɦ�ɜɥɢɹɧɢɟɦ�ɧɚ�
ɠɢɜɵɟ�ɨɪɝɚɧɢɡɦɵ� 

ȼ� ɞɚɧɧɨɣ� ɪɚɛɨɬɟ� ɩɪɨɜɟɞɟɧ� ɚɧɚɥɢɡ� ɷɮɮɟɤɬɢɜɧɨɫɬɢ� ɨɱɢɫɬɤɢ� ɫɬɨɱɧɵɯ�
ɜɨɞ�ɝɚɥɶɜɚɧɢɱɟɫɤɨɝɨ�ɩɪɨɢɡɜɨɞɫɬɜɚ��ɚ�ɬɚɤ�ɠɟ�ɩɪɟɞɥɨɠɟɧɵ�ɦɟɪɨɩɪɢɹɬɢɣ�ɩɨ�
ɩɨɜɵɲɟɧɢɸ� ɷɮɮɟɤɬɢɜɧɨɫɬɢ� ɪɚɛɨɬɵ� ɨɱɢɫɬɧɵɯ� ɫɨɨɪɭɠɟɧɢɣ ɢ� ɫɨɤɪɚɳɟɧɢɟ�
ɨɛɴɟɦɨɜ�ɨɛɪɚɡɨɜɚɧɢɹ�ɝɚɥɶɜɚɧɨɲɥɚɦɚ� 

ɇɚ� ɢɫɫɥɟɞɭɟɦɨɦ� ɩɪɟɞɩɪɢɹɬɢɢ� ɨɛɪɚɡɭɸɬɫɹ� ɩɪɨɦɵɲɥɟɧɧɵɟ��
ɯɨɡɹɣɫɬɜɟɧɧɨ-ɛɵɬɨɜɵɟ� ɢ� ɚɬɦɨɫɮɟɪɧɵɟ� ɫɬɨɱɧɵɟ ɜɨɞɵ�� ���� ɨɬ� ɨɛɳɟɝɨ�
ɜɨɞɨɨɬɜɟɞɟɧɢɹ�ɩɪɢɯɨɞɢɬɫɹ�ɧɚ�ɩɪɨɦɵɲɥɟɧɧɵɟ�ɫɬɨɱɧɵɟ�ɜɨɞɵ� 

 ȼ� ɫɨɫɬɚɜ� ɫɬɨɱɧɵɯ� ɜɨɞ� ɜɯɨɞɹɬ� ɬɹɠɟɥɵɟ� ɦɟɬɚɥɥɵ�� ɜɡɜɟɲɟɧɧɵɟ�
ɜɟɳɟɫɬɜɚ�� ɫɭɥɶɮɚɬɵ�� ɧɢɬɪɢɬɵ� ɢ� ɞɪ�� Ɉɱɢɫɬɤɚ� ɫɬɨɱɧɵɯ� ɜɨɞ� ɩɪɨɢɫɯɨɞɢɬ� ɧɚ�
ɫɨɛɫɬɜɟɧɧɵɯ� ɨɱɢɫɬɧɵɯ ɫɨɨɪɭɠɟɧɢɹɯ�� Ɇɟɬɨɞ� ɨɱɢɫɬɤɢ� ɫɬɨɱɧɵɯ� ɜɨɞ�
ɪɟɚɝɟɧɬɧɵɣ�� ɡɚɤɥɸɱɚɟɬɫɹ� ɜ� ɩɟɪɟɜɨɞɟ� ɢɨɧɨɜ� ɬɹɠɟɥɵɯ� ɦɟɬɚɥɥɨɜ� ɜ�
ɬɪɭɞɧɨɪɚɫɬɜɨɪɢɦɵɟ�ɫɨɟɞɢɧɟɧɢɹ�[1].  

Ɉɱɢɫɬɤɚ�ɤɢɫɥɨɬɧɨ-ɳɟɥɨɱɧɵɯ�ɫɬɨɤɨɜ�ɩɪɨɢɡɜɨɞɢɬɫɹ�ɫ�ɢɫɩɨɥɶɡɨɜɚɧɢɟɦ�
ɦɟɬɨɞɚ� ɧɟɣɬɪɚɥɢɡɚɰɢɢ� ɢɡɜɟɫɬɤɨɜɵɦ� ɦɨɥɨɤɨɦ�� ɚ� ɞɨɨɱɢɫɬɤɚ� ɫɭɥɶɮɢɞɨɦ�
ɧɚɬɪɢɹ� ɫ� ɤɨɚɝɭɥɹɧɬɨɦ� ɩɨɥɢɚɤɪɢɥɨɦɢɞɨɦ�� Ⱥ� ɨɱɢɫɬɤɚ� ɯɪɨɦ-ɫɨɞɟɪɠɚɳɢɯ�
ɫɬɨɤɨɜ� ± ɩɟɪɟɜɨɞɨɦ� ɲɟɫɬɢɜɚɥɟɧɬɧɨɝɨ� ɯɪɨɦɚ� ɜ� ɬɪɟɯɜɚɥɟɧɬɧɵɣ� Ɇɟɬɨɞ�
ɨɱɢɫɬɤɢ�ɤɢɫɥɨɬɧɨ-ɳɟɥɨɱɧɵɯ�ɢ�ɰɢɚɧɫɨɞɟɪɠɚɳɢɯ�ɫɬɨɤɨɜ�ɩɪɢɧɹɬ�ɪɟɚɝɟɧɬɧɵɣ�
ɢ�ɯɪɨɦ�ɫɨɞɟɪɠɚɳɢɯ�ɫɬɨɤɨɜ�± ɷɥɟɤɬɪɨ-ɤɨɚɝɭɥɹɰɢɨɧɧɵɣ�� 

Ɉɛɟɡɜɪɟɠɢɜɚɧɢɟ� ɰɢɚɧɫɨɞɟɪɠɚɳɢɯ� ɫɬɨɱɧɵɯ� ɜɨɞ� ɩɪɨɯɨɞɢɬ� ɜ� ɞɜɟ�
ɫɬɚɞɢɢ�ɢ�ɡɚɤɥɸɱɚɟɬɫɹ�ɜ�ɨɤɢɫɥɟɧɢɢ�ɰɢɚɧɢɞɨɜ�ɧɚ�ɩɟɪɜɨɣ�ɫɬɚɞɢɢ�ɞɨ�ɰɢɚɢɚɬɨɜ��
ɧɚ�ɜɬɨɪɨɣ�- ɞɨ�ɭɝɥɟɤɢɫɥɨɬɵ�ɢ�ɚɡɨɬɚ��ȼ�ɤɚɱɟɫɬɜɟ�ɪɟɚɝɟɧɬɚ�ɩɪɢɧɹɬɚ�ɯɥɨɪɧɚɹ�
ɜɨɞɚ��ɉɨɞɳɟɥɚɱɢɜɚɧɢɟ�ɩɪɨɢɡɜɨɞɢɬɫɹ�ɢɡɜɟɫɬɤɨɜɵɦ�ɦɨɥɨɤɨɦ�� 

Ɉɛɟɡɜɪɟɠɢɜɚɧɢɹ� ɯɪɨɦɫɨɞɟɪɠɚɳɢɯ� ɫɬɨɤɨɜ� ɫɨɫɬɨɢɬ� ɜ� ɬɨɦ�� ɫɬɨɱɧɚɹ�
ɜɨɞɚ�� ɫɨɞɟɪɠɚɳɚɹ�ɋU���� ɩɨɞɜɟɪɝɚɟɬɫɹ� ɷɥɟɤɬɪɨɥɢɡɭ� ɩɪɢ� ɩɨɦɨɳɢ� ɫɬɚɥɶɧɵɯ�
ɷɥɟɤɬɪɨɞɨɜ��� ɉɪɢ� ɩɪɨɩɭɫɤɟ� ɩɨɫɬɨɹɧɧɨɝɨ� ɷɥɟɤɬɪɢɱɟɫɤɨɝɨ� ɬɨɤɚ� ɱɟɪɟɡ� ɨɛ-
ɪɚɛɚɬɵɜɚɟɦɭɸ� ɯɪɨɦɫɨɞɟɪɠɚɳɭɸ� ɜɨɞɭ� ɚɧɨɞ� ɩɨɞɜɟɪɝɚɟɬɫɹ� ɷɥɟɤɬɪɨɥɢ-
ɬɢɱɟɫɤɨɦɭ�ɪɚɫɬɜɨɪɹɥɚ�ɫ�ɨɛɪɚɡɨɜɚɧɢɟɦ�ɢɨɧɨɜ� 2�Fe ��ɩɟɪɟɯɨɞɹɳɢɯ�ɜ�ɫɬɨɱɧɭɸ�
ɜɨɞɭ�� ɂɨɧɵ� ɞɜɭɯɜɚɥɟɧɬɧɨɝɨ� ɠɟɥɟɡɚ� ɜɨɫɫɬɚɧɚɜɥɢɜɚɸɬ� ɞɨ� ɋU� ɩɨ� ɪɟɚɤɰɢɢ��

3322
7

6
2 r2660 ����� �o� CFeɯ)HɋU  

ɂɨɧɵ�
332 ;; ��� ɋUFFe �� � ɧɚɯɨɞɹɳɢɟɫɹ� ɜ� ɪɚɫɬɜɨɪɟ� ɝɢɞɪɚɬɢɪɭɸɬɫɹ� ɫ�

ɨɛɪɚɡɨɜɚɧɢɟɦ�ɝɢɞɪɨɨɤɢɫɢ��)H�Ɉɇ�2���)H�Ɉɇ�3   ɢ�ɋU�Ɉɇ�3; Ni(OH)2 [2]. 
ȼ� ɫɨɨɬɜɟɬɫɬɜɢɢ� ɫ� ɫɨɫɬɚɜɨɦ� ɡɚɝɪɹɡɧɟɧɢɣ� ɜ� ɫɬɨɤɚɯ�� ɩɨɫɬɭɩɚɸɳɢɯ� ɧɚ�

ɫɬɚɧɰɢɸ� ɨɱɢɫɬɤɢ�� ɢɫɩɨɥɶɡɭɸɬɫɹ� ɫɥɟɞɭɸɳɢɟ� ɭɫɬɚɧɨɜɤɢ� ɨɱɢɫɬɤɢ� ɫɬɨɤɨɜ��
ɭɫɬɚɧɨɜɤɚ� ɧɟɣɬɪɚɥɢɡɚɰɢɢ� ɤɢɫɥɨɬɧɨ-ɳɟɥɨɱɧɵɯ� ɫɬɨɤɨɜ�� ɭɫɬɚɧɨɜɤɚ�
ɨɛɟɡɜɪɟɠɢɜɚɧɢɹ� ɯɪɨɦ-ɢ� ɧɢɤɟɥɶɫɨɞɟɪɠɚɳɢɯ� ɫɬɨɤɨɜ�� ɭɫɬɚɧɨɜɤɚ�
ɨɛɟɡɜɪɟɠɢɜɚɧɢɹ� ɰɢɚɧ� ɫɨɞɟɪɠɚɳɢɯ� ɫɬɨɤɨɜ�� ɭɫɬɚɧɨɜɤɚ� ɨɛɟɡɜɪɟɠɢɜɚɧɢɹ�
ɫɬɨɤɨɜ�� ɫɨɞɟɪɠɚɳɢɯ� ɥɚɤɨɤɪɚɫɨɱɧɵɟ� ɦɚɬɟɪɢɚɥɵ� Ɉɠɢɞɚɟɦɵɣ� ɷɮɮɟɤɬ�
ɨɱɢɫɬɤɢ�ɫɬɨɱɧɵɯ�ɜɨɞ�ɩɪɢɜɟɞɟɧ�ɜ�ɬɚɛɥɢɰɟ��� ɍɫɬɚɧɨɜɥɟɧɨ ɩɪɟɜɵɲɟɧɢɟ�ɉȾɄ�
ɩɨ�ɦɟɞɢ� 
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Ʉɪɢɬɟɪɢɹɦɢ� ɨɰɟɧɤɢ� ɷɮɮɟɤɬɢɜɧɨɫɬɶ� ɪɚɛɨɬɵ� ɨɱɢɫɬɧɵɯ� ɫɨɨɪɭɠɟɧɢɣ�
ɫɥɭɠɚɬ�ɬɚɤɢɟ�ɜɟɳɟɫɬɜɚ�ɤɚɤ��ɯɪɨɦ������ɦɟɞɶ��ɧɢɤɟɥɶ��ɠɟɥɟɡɨ��ɰɢɧɤ��ɚ�ɬɚɤɠɟ�
ɪɇ�� ɉɪɨɟɤɬɧɵɟ� ɢ� ɮɚɤɬɢɱɟɫɤɢɟ� ɡɧɚɱɟɧɢɹ� ɚɧɚɥɢɡɢɪɭɟɦɵɯ� ɢɧɝɪɟɞɢɟɧɬɨɜ�
ɩɪɢɜɟɞɟɧɵ�ɜ�ɬɚɛɥɢɰɟ��� 

Ɍɚɛɥɢɰɚ�� 
ɗɮɮɟɤɬɢɜɧɨɫɬɶ�ɨɱɢɫɬɤɢ�ɫɬɨɱɧɵɯ�ɜɨɞ 

ʋ�
ɩ\ɩ 

ɇɚɢɦɟɧɨɜɚɧɢɟ�
ɡɚɝɪɹɡɧɟɧɢɣ 

ɋɨɞɟɪɠɚɧɢɟ�ɦɝ�ɥ ɉȾɄ�
ɡɚɝɪɹɡɧɹɸɳɢ
ɯ�ɜɟɳɟɫɬɜ� 

ɦɝ�ɥ 

ɞɨ�
ɨɱɢɫɬɤɢ 

ɩɨɫɥɟ�
ɨɱɢɫɬɤɢ 

ɧɚ�ɜɵɩɭɫɤɟ�ɫ�
ɩɪɟɞɩɪɢɹɬɢɹ 

1 Ɋɟɚɤɰɢɹ�ɪɇ 2,6 8,5 8,0 8,0 
2 ȼɡɜɟɲɟɧɧɵɟ�ɜɟɳɟɫɬɜɚ 30,0 110 125 350 
3 ɏɪɨɦ�ɲɟɫɬɢɜɚɥɟɧɬɧɵɣ 450,0 ɨɬɫɭɬɫɬɜɭɟɬ 0,07 
4 ɐɢɚɧɢɞɵ 47,5 ɨɬɫɭɬɫɬɜɭɟɬ 0,03 
 
5 
6 

ɋɨɥɢ�ɬɹɠɟɥɵɯ�ɦɟɬɚɥɥɨɜ� 
ɇɢɤɟɥɶ 
Ɇɟɞɶ� 

 
0,16 
0,97 

 
0,008 
0,05 

 
0,002 
0,012 

 
0,01 
0,006 

7 ɅɄɆ 20,0 ɨɬɫɭɬɫɬɜɭɟɬ ɨɬɫɭɬɫɬɜɭɟɬ 
 

Ɍɚɛɥɢɰɚ�� 
ɉɪɨɟɤɬɧɵɟ�ɢ�ɮɚɤɬɢɱɟɫɤɢɟ�ɡɧɚɱɟɧɢɹ�ɩɨɤɚɡɚɬɟɥɟɣ�ɪɚɛɨɬɵ�ɨɱɢɫɬɧɵɯ�ɫɨɨɪɭɠɟɧɢɣ 

ɇɚɢɦɟɧɨɜɚɧɢɟ�
ɚɧɚɥɢɡɢɪɭɟɦɨɝɨ�
ɢɧɝɪɟɞɢɟɧɬɚ 

ɉɪɨɟɤɬɧɵɟ�ɤɨɧɰɟɧɬɪɚɰɢɢ� 
ɦɝ�ɥ 

Ɏɚɤɬɢɱɟɫɤɢɟ�ɤɨɧɰɟɧɬɪɚɰɢɢ� 
ɦɝ�ɥ 

ɞɨ�ɨɱɢɫɬɤɢ ɩɨɫɥɟ�ɨɱɢɫɬɤɢ ɞɨ�ɨɱɢɬɤɢ ɩɨɫɥɟ�ɨɱɢɫɬɤɢ 
ɪɇ 2-6,2 9 2,5 9,1 

ɏɪɨɦ���� 70 0 0 0 
Ɇɟɞɶ 0,5 0,1 14 0,03 
ɇɢɤɟɥɶ 2,5 0,1 1,17 0 
ɀɟɥɟɡɨ 23,2 1,2 20 0,3 
ɐɢɧɤ 0,88 0,22 3,6 0,018 
 
ɉɪɨɚɧɚɥɢɡɢɪɨɜɚɜ� ɫɭɳɟɫɬɜɭɸɳɢɟ� ɫɩɨɫɨɛɵ� ɨɱɢɫɬɤɢ� ɫɬɨɱɧɵɯ� ɜɨɞ� ɫ�

ɰɟɥɶɸ� ɩɨɜɬɨɪɧɨɝɨ� ɢɫɩɨɥɶɡɨɜɚɧɢɹ� ɜ� ɩɪɨɢɡɜɨɞɫɬɜɟ� ɨɱɢɳɟɧɧɨɣ� ɜɨɞɵ� 
ɩɪɟɞɥɚɝɚɸɬɫɹ� ɜ ɫɨɫɬɚɜ� ɦɨɞɟɪɧɢɡɢɪɨɜɚɧɧɨɣ� ɫɯɟɦɵ� ɜɤɥɸɱɢɬɶ� ɫɥɟɞɭɸɳɢɟ�
ɭɡɥɵ� 

,�� ɍɡɟɥ� ɩɪɢɟɦɚ� ɢ� ɩɪɟɞɜɚɪɢɬɟɥɶɧɨɣ� ɨɱɢɫɬɤɢ� ɫɬɨɤɨɜ� ɜ� ɫɨɫɬɚɜɟ��
ɪɟɡɟɪɜɭɚɪɵ�ɩɪɢɟɦɚ ɨɬɪɚɛɨɬɚɧɧɵɯ�ɤɢɫɥɨɬɧɨ-ɳɟɥɨɱɧɵɯ�ɢ�ɯɪɨɦɫɨɞɟɪɠɚɳɢɯ�
ɪɚɫɬɜɨɪɨɜ� ɫ� ɩɨɪɰɢɨɧɧɨɣ� ɪɚɫɱɟɬɧɨɣ� ɞɨɡɢɪɨɜɤɨɣ� ɨɬɪɚɛɨɬɚɧɧɵɯ� ɪɚɫɬɜɨɪɨɜ��
ɭɡɥɵ� ɪɟɚɝɟɧɬɧɨɣ� ɨɛɪɚɛɨɬɤɢ� ɫ� ɚɜɬɨɦɚɬɢɱɟɫɤɨɣ� ɫɢɫɬɟɦɨɣ� ɩɪɢɝɨɬɨɜɥɟɧɢɹ� ɢ�
ɩɨɞɚɱɢ� ɪɟɚɝɟɧɬɨɜ�� ɭɡɟɥ� ɷɥɟɤɬɪɨɯɢɦɢɱɟɫɤɨɝɨ� ɜɨɫɫɬɚɧɨɜɥɟɧɢɹ� Cr(6+�� ɞɨ�
Cr(3+)��ɭɡɟɥ�ɤɨɪɪɟɤɬɢɪɨɜɤɢ�ɪɇ�ɭɫɪɟɞɧɟɧɧɨɝɨ�ɫɬɨɤɚ��ɭɡɟɥ�ɨɫɜɟɬɥɟɧɢɹ�ɫɬɨɤɨɜ�
ɨɬɫɬɚɢɜɚɧɢɟɦ� ɫ� ɢɫɩɨɥɶɡɨɜɚɧɢɟɦ� ɬɨɧɤɨɫɥɨɣɧɵɯ� ɷɥɟɦɟɧɬɨɜ� ɛɥɨɤ�
ɦɟɯɚɧɢɱɟɫɤɨɣ� ɮɢɥɶɬɪɚɰɢɢ� ɨɫɜɟɬɥɟɧɧɨɣ� ɜɨɞɵ� ɫ� ɩɪɢɦɟɧɟɧɢɟɦ� ɩɟɫɱɚɧɵɯ�
ɮɢɥɶɬɪɨɜ�� ɫ� ɭɩɪɚɜɥɹɸɳɟɣ� ɝɨɥɨɜɤɨɣ�� ɩɨɡɜɨɥɹɸɳɟɣ� ɩɪɨɜɨɞɢɬɶ�
ɚɜɬɨɦɚɬɢɱɟɫɤɭɸ�ɩɪɨɦɵɜɤɭ�ɮɢɥɶɬɪɨɜ�ɢ�ɫɜɟɪɯɫɤɨɪɵɯ�ɮɢɥɶɬɪɨɜ�ɫ�ɡɟɪɧɢɫɬɨɣ�
ɡɚɝɪɭɡɤɨɣ�>2]; 



295 
 

II�� ɍɡɟɥ� ɨɛɟɡɜɪɟɠɢɜɚɧɢɹ� ɢ� ɨɛɟɡɜɨɠɢɜɚɧɢɹ� ɨɫɚɞɤɚ� ɜ� ɫɨɫɬɚɜɟ��
ɪɟɡɟɪɜɭɚɪɵ�ɩɪɢɟɦɚ�ɢ�ɭɫɪɟɞɧɟɧɢɹ�ɨɫɚɞɤɚ��ɭɫɬɚɧɨɜɤɚ�ɨɛɟɡɜɪɟɠɢɜɚɧɢɹ�ɨɫɚɞɤɚ�
ɦɟɬɨɞɨɦ�ɮɟɪɪɢɬɢɡɚɰɢɢ� ɦɨɞɭɥɶ�ɨɛɟɡɜɨɠɢɜɚɧɢɹ�ɨɫɚɞɤɚ� 

Ɉɱɢɳɟɧɧɚɹ� ɜɨɞɚ� �ɞɨ� ����� ɛɭɞɟɬ� ɜɨɡɜɪɚɳɚɬɶɫɹ� ɜ� ɩɪɨɢɡɜɨɞɫɬɜɨ��
ɩɨɞɩɢɬɤɚ� ����� ɦɨɠɟɬ� ɨɫɭɳɟɫɬɜɥɹɬɶɫɹ� ɢɡ� ɭɡɥɚ� ɜɨɞɨɩɨɞɝɨɬɨɜɤɢ�
ɩɪɨɢɡɜɨɞɢɬɟɥɶɧɨɫɬɶ�ɤɨɬɨɪɨɝɨ�ɦɨɠɟɬ�ɛɵɬɶ�ɫɧɢɠɟɧɚ��Ɍɚɤ�ɠɟ�ɫɬɪɨɢɬɟɥɶɫɬɜɨ�
ɤɨɦɩɥɟɤɫɚ�ɩɨɡɜɨɥɢɬ�ɡɧɚɱɢɬɟɥɶɧɨ�ɭɦɟɧɶɲɢɬɶ�ɨɛɴɟɦ�ɨɛɪɚɡɨɜɚɧɢɹ�ɨɫɚɞɤɨɜ�ɢ�
ɫɧɢɡɢɬɶ�ɢɯ�ɤɥɚɫɫ�ɨɩɚɫɧɨɫɬɢ�>3]. 

Ⱦɥɹ� ɪɟɲɟɧɢɹ� ɩɪɨɛɥɟɦɵ� ɨɛɟɡɜɪɟɠɢɜɚɧɢɹ� ɩɨɥɭɱɚɟɦɵɯ� ɩɪɢ�
ɷɥɟɤɬɪɨɤɨɚɝɭɥɹɰɢɨɧɧɨɣ� ɨɛɪɚɛɨɬɤɟ� ɨɫɚɞɤɨɜ� ɫɬɨɱɧɵɯ� ɜɨɞ� ɩɪɟɞɥɚɝɚɟɬɫɹ�
ɬɟɯɧɨɥɨɝɢɹ� ɢɯ� ɨɛɟɡɜɪɟɠɢɜɚɧɢɹ� �ɮɟɪɪɢɬɢɡɚɰɢɢ��� ɩɨɡɜɨɥɹɸɳɚɹ� ɩɟɪɟɜɨɞɢɬɶ�
ɭɤɚɡɚɧɧɵɟ� ɨɬɯɨɞɵ� ɢɡ� ,,,� ɜ� IV-V ɤɥɚɫɫ� ɨɩɚɫɧɨɫɬɢ� ɢ� ɩɪɨɢɡɜɨɞɢɬɶ� ɢɯ�
ɡɚɯɨɪɨɧɟɧɢɟ� ɧɚ� ɨɬɤɪɵɬɵɯ� ɩɥɨɳɚɞɤɚɯ� �ɩɨɥɢɝɨɧɚɯ� ɌȻɈ�� ɜɵɪɚɛɨɬɚɧɧɵɯ�
ɤɚɪɶɟɪɚɯ�ɢ�ɩɪ���>4].  

Ɋɟɚɥɢɡɚɰɢɹ� ɩɪɟɞɥɚɝɚɟɦɨɝɨ� ɩɪɨɰɟɫɫɚ� ɮɟɪɪɢɬɢɡɚɰɢɢ� ɨɫɚɞɤɚ� ɫɬɨɱɧɵɯ�
ɜɨɞ� ± ɧɚɢɛɨɥɟɟ� ɰɟɥɟɫɨɨɛɪɚɡɧɚ� ɜ� ɩɪɢɜɹɡɤɟ� ɤ� ɩɪɨɟɤɬɢɪɭɟɦɨɦɭ� ɤɨɦɩɥɟɤɫɭ�
ɨɱɢɫɬɤɢ� ɫɬɨɤɨɜ�� ɉɪɢ� ɷɬɨɦ� ɜ� ɬɟɯɧɨɥɨɝɢɱɟɫɤɢɣ� ɰɢɤɥ� ɨɱɢɫɬɤɢ� ɫɬɨɤɨɜ�
ɞɨɛɚɜɥɹɟɬɫɹ� ɨɞɧɚ� ɨɩɟɪɚɰɢɹ� ± ɮɟɪɪɢɬɢɡɚɰɢɹ�ɲɥɚɦɚ� ɩɨɫɥɟ� ɟɝɨ� ɫɝɭɳɟɧɢɹ� ɜ�
ɭɩɥɨɬɧɢɬɟɥɟ�ɩɟɪɟɞ�ɨɛɟɡɜɨɠɢɜɚɧɢɟɦ�ɧɚ�ɩɪɟɫɫ-ɮɢɥɶɬɪɟ [5]. 

ɉɨɞɚɱɚ� ɮɟɪɪɢɬɢɡɢɪɨɜɚɧɧɨɝɨ� ɨɫɚɞɤɚ� ɧɚ� ɨɛɟɡɜɨɠɢɜɚɧɢɟ� ɧɚ� ɮɢɥɶɬɪ-
ɩɪɟɫɫ� ɞɨɥɠɧɚ� ɨɫɭɳɟɫɬɜɥɹɬɶɫɹ� ɫ� ɩɨɦɨɳɶɸ� ɧɚɫɨɫɚ� ɩɪɢ� ɨɬɤɪɵɬɨɦ� ɡɚɬɜɨɪɟ��
ɉɟɪɟɞ� ɩɨɞɚɱɟɣ� ɨɫɚɞɤɚ� ɧɚ� ɨɛɟɡɜɨɠɢɜɚɧɢɟ� ɟɝɨ� ɜɵɞɟɪɠɢɜɚɸɬ� ɜ� ɟɦɤɨɫɬɢ�
ɮɟɪɪɢɬɢɡɢɪɨɜɚɧɧɨɝɨ�ɨɫɚɞɤɚ�ɞɥɹ�ɨɯɥɚɠɞɟɧɢɹ�ɞɨ�ɬɟɦɩɟɪɚɬɭɪɵ�a����ɋ� ȼɪɟɦɹ�
ɨɯɥɚɠɞɟɧɢɹ�ɢ�ɨɛɟɡɜɨɠɢɜɚɧɢɹ�ɩɨɪɰɢɢ�ɮɟɪɪɢɬɢɡɢɪɨɜɚɧɧɨɝɨ�ɨɫɚɞɤɚ�ɨɛɴɟɦɨɦ�
1,755 ɦ3 ɫɨɫɬɚɜɢɬ���ɱɚɫɚ��ɉɨɫɥɟ�ɨɩɨɪɨɠɧɟɧɢɹ�ɟɦɤɨɫɬɢ�ɮɟɪɪɢɬɢɡɢɪɨɜɚɧɧɨɝɨ�
ɨɫɚɞɤɚ� ɜ�ɧɟɟ�ɦɨɠɟɬ� ɛɵɬɶ�ɩɨɞɚɧɚ�ɧɨɜɚɹ� ɩɨɪɰɢɹ�ɨɛɟɡɜɪɟɠɟɧɧɨɝɨ� ɨɫɚɞɤɚ�ɢɡ�
ɪɟɚɤɬɨɪɨɜ 

ɋɭɳɧɨɫɬɶ� ɩɪɨɰɟɫɫɚ� ɮɟɪɪɢɬɢɡɚɰɢɢ� ɡɚɤɥɸɱɚɟɬɫɹ� ɜ� ɨɛɪɚɡɨɜɚɧɢɢ� ɧɚ�
ɩɨɜɟɪɯɧɨɫɬɢ� ɱɚɫɬɢɰ� ɝɢɞɪɨɤɫɢɞɨɜ� ɬɹɠɟɥɵɯ� ɦɟɬɚɥɥɨɜ� ɫɥɨɹ� ɫɦɟɲɚɧɧɵɯ�
ɨɤɫɢɞɨɜ�ɢɨɧɨɜ�ɬɹɠɟɥɵɯ�ɦɟɬɚɥɥɨɜ�ɢ�ɠɟɥɟɡɚ�± ɮɟɪɪɢɬɨɜ�ɫ�ɨɛɳɟɣ�ɮɨɪɦɭɥɨɣ�
MeOāFe2O3�� ɗɬɢ� ɫɨɟɞɢɧɟɧɢɹ� ɨɛɥɚɞɚɸɬ� ɤɪɢɫɬɚɥɥɢɱɟɫɤɨɣ� ɪɟɲɟɬɤɨɣ��
ɩɪɚɤɬɢɱɟɫɤɢ� ɧɟɪɚɫɬɜɨɪɢɦɵ� ɧɟ� ɬɨɥɶɤɨ� ɜ� ɜɨɞɟ�� ɧɨ� ɢ� ɞɨɫɬɚɬɨɱɧɨ�
ɤɨɧɰɟɧɬɪɢɪɨɜɚɧɧɵɯ� ɪɚɫɬɜɨɪɚɯ� ɦɢɧɟɪɚɥɶɧɵɯ� ɤɢɫɥɨɬ� ɢ� ɳɟɥɨɱɟɣ�� ɉɪɨɰɟɫɫ�
ɮɟɪɪɢɬɢɡɚɰɢɢ�ɨɫɚɞɤɨɜ�ɩɪɨɬɟɤɚɟɬ�ɜ�ɳɟɥɨɱɧɨɣ�ɫɪɟɞɟ�ɩɪɢ�ɬɟɦɩɟɪɚɬɭɪɟ�ɛɨɥɟɟ�
���ɋ�ɢ�ɫɨɫɬɨɢɬ�ɢɡ�ɞɜɭɯ�ɫɬɚɞɢɣ� 

���ɉɪɢ�ɞɨɛɚɜɥɟɧɢɢ�ɪɚɫɬɜɨɪɚ�ɫɨɥɢ�ɠɟɥɟɡɚ��II��ɨɛɪɚɡɭɸɬɫɹ�ɫɦɟɲɚɧɧɵɟ�
ɝɢɞɪɨɤɫɢɞɵ��3-nFe2+ + nMe2+ + 6OH- ĺ�MenFe3-n(OH)6; 

��� ɉɪɢ� ɫɥɟɞɭɸɳɟɦ� ɨɤɢɫɥɟɧɢɢ� ɤɢɫɥɨɪɨɞɨɦ� ɜɨɡɞɭɯɚ� ɨɛɪɚɡɭɸɬɫɹ�
ɮɟɪɪɢɬɵ� 

MenFe3-n(OH)6 ��Ɉ2 ĺ�MenFe3-nO4 ���ɇ2Ɉ����Ɉɇ- [6]. 
Ɂɚɬɚɪɢɜɚɧɢɟ� ɮɟɪɪɢɬɧɨɝɨ� ɨɫɚɞɤɚ� ɞɨɥɠɧɨ� ɩɪɨɢɡɜɨɞɢɬɶɫɹ� ɜ� ɨɬɤɪɵɬɭɸ�

ɬɚɪɭ� ɢɡ� ɥɸɛɨɝɨ� ɦɚɬɟɪɢɚɥɚ�� ɩɪɢɝɨɞɧɨɝɨ� ɞɥɹ� ɟɝɨ� ɜɪɟɦɟɧɧɨɝɨ� ɯɪɚɧɟɧɢɹ� ɧɚ�
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ɬɟɪɪɢɬɨɪɢɢ� ɩɪɟɞɩɪɢɹɬɢɢ�� ɉɨɫɥɟ� ɧɚɤɨɩɥɟɧɢɹ� ɮɟɪɪɢɬɢɡɢɪɨɜɚɧɧɵɣ� ɨɫɚɞɨɤ�
ɜɵɜɨɡɢɬɫɹ�ɞɥɹ�ɡɚɯɨɪɨɧɟɧɢɹ�ɧɚ�ɩɨɥɢɝɨɧ�>7].  

ɉɪɢɦɟɧɟɧɢɟ� ɩɪɟɞɥɚɝɚɟɦɵɯ� ɩɪɢɪɨɞɨɨɯɪɚɧɧɵɯ� ɦɟɪɨɩɪɢɹɬɢɣ�
ɨɛɟɫɩɟɱɚɬ: 

± ɨɱɢɫɬɤɭ� ɝɚɥɶɜɚɧɢɱɟɫɤɢɯ� ɫɬɨɱɧɵɯ� ɜɨɞ� ɞɨ� ɬɪɟɛɭɟɦɵɯ� ɧɨɪɦ� ɉȾɄ� ɫ�
ɜɨɡɦɨɠɧɨɫɬɶɸ�ɜɨɡɜɪɚɬɚ�ɧɟ�ɦɟɧɟɟ�����ɨɱɢɳɟɧɧɨɣ�ɜɨɞɵ�ɜ�ɩɪɨɢɡɜɨɞɫɬɜɨ� 

± ɡɧɚɱɢɬɟɥɶɧɨɟ� ɫɧɢɠɟɧɢɟ� �ɢɫɤɥɸɱɟɧɢɟ�� ɲɬɪɚɮɨɜ� ɡɚ� ɩɪɟɜɵɲɟɧɢɟ�
ɉȾɄ� ɡɚɝɪɹɡɧɹɸɳɢɯ� ɜɟɳɟɫɬɜ� ɜ� ɫɬɨɱɧɵɯ� ɜɨɞɚɯ�� ɫɧɢɠɟɧɢɟ� ɧɚɝɪɭɡɤɢ� ɧɚ�
ɫɭɳɟɫɬɜɭɸɳɢɟ�ɝɨɪɨɞɫɤɢɟ�ɨɱɢɫɬɧɵɟ�ɫɨɨɪɭɠɟɧɢɹ�ɢ�ɫɭɳɟɫɬɜɟɧɧɨɟ�ɫɧɢɠɟɧɢɟ�
ɡɚɬɪɚɬ�ɧɚ�ɜɨɞɨɩɨɬɪɟɛɥɟɧɢɟ�ɢ�ɜɨɞɨɨɬɜɟɞɟɧɢɟ� 

± ɦɢɧɢɦɢɡɚɰɢɹ�ɨɛɴɟɦɚ�ɨɫɚɞɤɚ� 
Ʉ� ɞɨɫɬɨɢɧɫɬɜɚɦ� ɪɚɡɪɚɛɨɬɚɧɧɨɝɨ� ɩɪɨɰɟɫɫɚ� ɮɟɪɪɢɬɢɡɚɰɢɢ� ɦɨɠɧɨ�

ɨɬɧɟɫɬɢ� 
± ɜɵɫɨɤɭɸ� ɷɮɮɟɤɬɢɜɧɨɫɬɶ� ɩɪɨɰɟɫɫɚ�� ɩɨɡɜɨɥɹɸɳɭɸ� ɭɦɟɧɶɲɢɬɶ�

ɜɵɦɵɜɚɟɦɨɫɬɶ�ɢɨɧɨɜ�ɬɹɠɟɥɵɯ�ɦɟɬɚɥɥɨɜ�ɢɡ�ɲɥɚɦɚ�ɜ�ɞɟɫɹɬɤɢ�ɪɚɡ�ɜ�ɜɨɞɧɨɣ�ɢ�
ɜ�ɫɨɬɧɢ�ɪɚɡ�ɜ�ɤɢɫɥɨɣ�ɫɪɟɞɚɯ [8]; 

± ɭɥɭɱɲɟɧɧɵɟ� ɬɟɯɧɨɥɨɝɢɱɟɫɤɢɟ� ɫɜɨɣɫɬɜɚ� ɩɨɥɭɱɚɟɦɨɝɨ� ɩɪɨɞɭɤɬɚ� ± 
ɮɟɪɪɢɬɢɡɢɪɨɜɚɧɧɨɝɨ� ɨɫɚɞɤɚ�� ɩɨ� ɫɪɚɜɧɟɧɢɸ� ɫ� ɝɢɞɪɨɤɫɢɞɧɵɦ� ɨɫɚɞɤɨɦ��
ɤɨɬɨɪɵɣ�ɥɟɝɤɨ�ɨɛɟɡɜɨɠɢɜɚɟɬɫɹ�ɢ�ɢɦɟɟɬ�ɛɨɥɶɲɭɸ�ɩɥɨɬɧɨɫɬɶ� 

± ɜɨɡɦɨɠɧɨɫɬɶ�ɪɟɚɥɢɡɚɰɢɢ� ɬɟɯɧɨɥɨɝɢɱɟɫɤɨɝɨ�ɩɪɨɰɟɫɫɚ�ɧɚ�ɩɥɨɳɚɞɹɯ�
ɞɟɣɫɬɜɭɸɳɟɣ� ɫɬɚɧɰɢɢ� ɧɟɣɬɪɚɥɢɡɚɰɢɢ� ɝɚɥɶɜɚɧɢɱɟɫɤɢɯ� ɫɬɨɱɧɵɯ� ɜɨɞ� ɫ�
ɢɫɩɨɥɶɡɨɜɚɧɢɟɦ�ɲɬɚɬɧɨɝɨ�ɨɛɨɪɭɞɨɜɚɧɢɹ�ɢ�ɩɟɪɫɨɧɚɥɚ.  

 
Ʌɢɬɟɪɚɬɭɪɚ 

 
��� Ʌɨɤɚɥɶɧɚɹ� ɨɱɢɫɬɤɚ� ɫɬɨɱɧɵɯ� ɜɨɞ� ɝɚɥɶɜɚɧɢɱɟɫɤɢɯ� ɩɪɨɢɡɜɨɞɫɬɜ�

ɤɨɦɛɢɧɢɪɨɜɚɧɧɵɦ� ɫɩɨɫɨɛɨɦ� ɫ� ɢɫɩɨɥɶɡɨɜɚɧɢɟɦ� ɷɥɟɤɬɪɨɞɢɚɥɢɡɧɨɣ� ɭɫɬɚɧɨɜɤɢ� ɢ�
ɢɨɧɨɨɛɦɟɧɧɵɯ�ɤɨɥɨɧɧ�� Ɇ��ɇ��Ɇɚɜɥɟɬɨɜ��Ⱥ��Ɂ��əɪɭɥɥɢɧ��ɇ��Ȼ��Ȼɟɪɟɡɢɧ��ɀ��ȼ��Ɇɟɠɟɜɢɱ����
ȼɟɫɬɧɢɤ�Ɍɟɯɧɨɥɨɝɢɱɟɫɤɨɝɨ�ɭɧɢɜɟɪɫɢɬɟɬɚ��± 2019. ± Ɍ������± ʋ����± ɋ����-66. 

���ɋɦɢɪɧɨɜɚ��ȼ��ɋ��Ɉɱɢɫɬɤɚ�ɫɬɨɱɧɵɯ�ɜɨɞ�ɝɚɥɶɜɚɧɢɱɟɫɤɢɯ�ɩɪɨɢɡɜɨɞɫɬɜ�ɨɬ�ɢɨɧɨɜ�
ɬɹɠɟɥɵɯ�ɰɜɟɬɧɵɯ�ɦɟɬɚɥɥɨɜ� ��ȼ��ɋ��ɋɦɢɪɧɨɜɚ� ɋ��Ⱥ��ɏɭɞɨɪɨɠɤɨɜɚ��Ɉ��ɂ��Ɋɭɱɤɢɧɨɜɚ� ���
ɋɨɜɪɟɦɟɧɧɵɟ�ɬɟɯɧɨɥɨɝɢɢ�ɜ�ɫɬɪɨɢɬɟɥɶɫɬɜɟ��Ɍɟɨɪɢɹ�ɢ�ɩɪɚɤɬɢɤɚ��± 2018. ± Ɍ�����± ɋ�����-
417. 

���ɋɪɚɜɧɢɬɟɥɶɧɨɟ�ɢɫɫɥɟɞɨɜɚɧɢɟ�ɦɟɬɨɞɨɜ�ɪɚɡɞɟɥɟɧɢɹ�ɬɟɯɧɨɥɨɝɢɱɟɫɤɢɯ�ɪɚɫɬɜɨɪɨɜ�
ɢ� ɫɬɨɱɧɵɯ� ɜɨɞ� ɝɚɥɶɜɚɧɢɱɟɫɤɢɯ� ɩɪɨɢɡɜɨɞɫɬɜ� �� Ɉ�� Ⱥ�� Ʉɨɜɚɥɟɜɚ�� ɋ�� ɂ�� Ʌɚɡɚɪɟɜ�� Ⱦ�� ɇ��
Ʉɨɧɨɜɚɥɨɜ��ɋ��ȼ��Ʉɨɜɚɥɟɜ����ȼɟɫɬɧɢɤ�Ɍɟɯɧɨɥɨɝɢɱɟɫɤɨɝɨ�ɭɧɢɜɟɪɫɢɬɟɬɚ��± 2018. ± Ɍ������± 
ʋ����± ɋ����-63. 

��� Ʉɨɥɟɫɧɢɤɨɜ�� ȼ�� Ⱥ�� Ɉɱɢɫɬɤɚ� ɫɬɨɱɧɵɯ� ɜɨɞ� ɪɚɡɥɢɱɧɵɯ� ɩɪɨɢɡɜɨɞɫɬɜ� ɫ�
ɩɪɢɦɟɧɟɧɢɟɦ�ɧɚɢɥɭɱɲɢɯ�ɞɨɫɬɭɩɧɵɯ�ɬɟɯɧɨɥɨɝɢɣ���ȼ��Ⱥ��Ʉɨɥɟɫɧɢɤɨɜ��ɋ��Ɉ��ȼɚɪɚɤɫɢɧ��Ⱦ��
ȼ��ɉɚɜɥɨɜ����ɑɢɫɬɚɹ�ɜɨɞɚ��ɩɪɨɛɥɟɦɵ�ɢ�ɪɟɲɟɧɢɹ��± 2010. ± ʋ��-3. ± ɋ����-59. 

��� ɉɚɬɟɧɬ� ʋ� �������� &�� Ɋɨɫɫɢɣɫɤɚɹ� Ɏɟɞɟɪɚɰɢɹ�� ɆɉɄ� &��)� ������ &��)� ������
&��)� �������� ɋɩɨɫɨɛ� ɨɱɢɫɬɤɢ� ɫɬɨɱɧɵɯ� ɜɨɞ� ɝɚɥɶɜɚɧɢɱɟɫɤɢɯ� ɩɪɨɢɡɜɨɞɫɬɜ� ɫ�
ɢɫɩɨɥɶɡɨɜɚɧɢɟɦ� ɮɟɪɪɢɬɢɡɢɪɨɜɚɧɧɨɝɨ� ɝɚɥɶɜɚɧɨɲɥɚɦɚ� �� ʋ� �������������� �� ɡɚɹɜɥ��
����������� �� ɨɩɭɛɥ�� ����������� �� ȼ�� Ⱥ�� Ɇɢɲɢɧ�� ȼ�� ȼ�� ɋɟɦɟɧɨɜ�� ɂ�� Ƚ�� Ʌɟɣɛɟɥɶ�� Ɉ�� ɂ��
Ʌɟɣɛɟɥɶ� �� ɡɚɹɜɢɬɟɥɶ� Ƚɨɫɭɞɚɪɫɬɜɟɧɧɨɟ� ɨɛɪɚɡɨɜɚɬɟɥɶɧɨɟ� ɭɱɪɟɠɞɟɧɢɟ� ɜɵɫɲɟɝɨ�
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ɩɪɨɮɟɫɫɢɨɧɚɥɶɧɨɝɨ� ɨɛɪɚɡɨɜɚɧɢɹ� �ɍɥɶɹɧɨɜɫɤɢɣ� ɝɨɫɭɞɚɪɫɬɜɟɧɧɵɣ� ɬɟɯɧɢɱɟɫɤɢɣ�
ɭɧɢɜɟɪɫɢɬɟɬ�� 

���ɉɚɬɟɧɬ�ʋ���������&��Ɋɨɫɫɢɣɫɤɚɹ�Ɏɟɞɟɪɚɰɢɹ��ɆɉɄ�&��)�������&��)���������
&��)� �������� ɋɩɨɫɨɛ� ɭɞɚɥɟɧɢɹ� ɢɨɧɨɜ� ɬɹɠɟɥɵɯ� ɦɟɬɚɥɥɨɜ� ɢɡ� ɤɨɧɰɟɧɬɪɢɪɨɜɚɧɧɵɯ�
ɬɟɯɧɨɥɨɝɢɱɟɫɤɢɯ�ɪɚɫɬɜɨɪɨɜ�ɢ�ɫɬɨɱɧɵɯ�ɜɨɞ���ʋ���������������ɡɚɹɜɥ���������������ɨɩɭɛɥ��
�������������ɇ��ɇ��Ⱦɵɯɚɧɨɜ��Ʌ��ɇ��ɋɨɛɟɧɟɜɫɤɚɹ� 

��� Ȼɭɡɚɟɜɚ�� Ɇ�� ȼ�� ɗɤɨɥɨɝɢɱɟɫɤɚɹ� ɛɟɡɨɩɚɫɧɨɫɬɶ� ɡɚɯɨɪɨɧɟɧɢɹ� ɝɚɥɶɜɚɧɢɱɟɫɤɢɯ�
ɲɥɚɦɨɜ� ɜ� ɩɨɱɜɭ� �� Ɇ�� ȼ�� Ȼɭɡɚɟɜɚ�� Ɂ�� ȼ�� ɉɨɞɨɥɶɫɤɚɹ�� ȿ�� ɋ�� Ʉɥɢɦɨɜ� ��� ɋɨɜɪɟɦɟɧɧɵɟ�
ɧɚɭɤɨɟɦɤɢɟ�ɬɟɯɧɨɥɨɝɢɢ��± 2010. ± ʋ����± ɋ��214-215. 

��� Ɋɟɫɭɪɫɨɫɛɟɪɟɝɚɸɳɚɹ� ɬɟɯɧɨɥɨɝɢɹ� ɨɱɢɫɬɤɢ� ɫɬɨɱɧɵɯ� ɜɨɞ� ɨɬ� ɢɨɧɨɜ� ɬɹɠɟɥɵɯ�
ɦɟɬɚɥɥɨɜ� ɫ� ɢɫɩɨɥɶɡɨɜɚɧɢɟɦ� ɝɚɥɶɜɚɧɨɲɥɚɦɨɜ� �� ȿ�� ɋ�� Ʉɥɢɦɨɜ�� Ɇ�� ȼ�� Ȼɭɡɚɟɜɚ�� Ɂ�� ȼ��
ɉɨɞɨɥɶɫɤɚɹ�>ɢ�ɞɪ�@����ȼɨɞɨɨɱɢɫɬɤɚ��± 2010. ± ʋ����± ɋ����-71. 

 
 

Ⱥ�ɋ��Ƚɚɪɦɚɲɨɜɚ��Ɍ�ȼ��Ⱥɲɢɯɦɢɧɚ 
 

ȼɨɪɨɧɟɠɫɤɢɣ�ɝɨɫɭɞɚɪɫɬɜɟɧɧɵɣ�ɬɟɯɧɢɱɟɫɤɢɣ�ɭɧɢɜɟɪɫɢɬɟɬ 
 

ɄɅɂɆȺɌɈɎɈɊɆɂɊɍɘɓɂȿ�ȺɋɉȿɄɌɕ�ɊȺɁɆȿɓȿɇɂə�
ɌȼȿɊȾɕɏ�ɄɈɆɆɍɇȺɅɖɇɕɏ�ɈɌɏɈȾɈȼ ɇȺ�ɉɈɅɂȽɈɇȺɏ 

 
Ɋɚɫɫɦɚɬɪɢɜɚɟɬɫɹ� ɩɪɨɛɥɟɦɚ� ɜ� ɫɮɟɪɟ� ɨɛɪɚɳɟɧɢɹ� ɫ� ɬɜɟɪɞɵɦɢ� ɤɨɦɦɭɧɚɥɶɧɵɦɢ�

ɨɬɯɨɞɚɦɢ��ɌɄɈ���ɢɦɟɸɳɚɹ�ɝɥɨɛɚɥɶɧɵɣ��ɜ�ɬɨɦ�ɱɢɫɥɟ��ɤɥɢɦɚɬɨɮɨɪɦɢɪɭɸɳɢɣ�ɯɚɪɚɤɬɟɪ� 
Ʉɥɸɱɟɜɵɟ� ɫɥɨɜɚ�� ɬɜɟɪɞɵɟ� ɤɨɦɦɭɧɚɥɶɧɵɟ� ɨɬɯɨɞɵ�� ɷɤɨɥɨɝɢɱɟɫɤɚɹ� ɛɟɡɨɩɚɫɧɨɫɬɶ��

ɛɢɨɝɚɡ�ɩɨɥɢɝɨɧɨɜ�ɌɄɈ��ɩɚɪɧɢɤɨɜɵɟ�ɝɚɡɵ��ɡɚɝɪɹɡɧɟɧɢɟ�ɚɬɦɨɫɮɟɪɵ� 
 
ȼ� ɧɚɫɬɨɹɳɟɟ� ɜɪɟɦɹ� ɩɪɨɛɥɟɦɵ� ɷɤɨɥɨɝɢɢ� ɫɬɚɥɢ� ɡɚɬɪɚɝɢɜɚɬɶɫɹ� ɜɟɫɶɦɚ�

ɱɚɫɬɨ�� Ɉɫɨɛɨɟ� ɜɧɢɦɚɧɢɟ� ɭɞɟɥɹɟɬɫɹ� ɨɞɧɨɣ� ɢɡ� ɜɚɠɧɟɣɲɢɯ� ɢ� ɦɚɫɲɬɚɛɧɵɯ�
ɩɪɨɛɥɟɦ�ɜɨ�ɜɫɟɦ�ɦɢɪɟ�± ɩɪɨɛɥɟɦɟ�ɷɤɨɥɨɝɢɱɟɫɤɢ�ɛɟɡɨɩɚɫɧɨɝɨ�ɨɛɪɚɳɟɧɢɹ�ɫ�
ɨɬɯɨɞɚɦɢ�� ɋ� ɤɚɠɞɵɦ� ɝɨɞɨɦ� ɨɛɴɟɦ� ɨɛɪɚɡɨɜɚɧɢɹ� ɬɜɟɪɞɵɯ� ɤɨɦɦɭɧɚɥɶɧɵɯ�
ɨɬɯɨɞɨɜ� ɪɚɫɬɟɬ�� ɨɤɚɡɵɜɚɹ� ɧɟɛɥɚɝɨɩɪɢɹɬɧɨɟ� ɜɨɡɞɟɣɫɬɜɢɟ� ɧɚ� ɨɤɪɭɠɚɸɳɭɸ�
ɩɪɢɪɨɞɧɭɸ�ɫɪɟɞɭ�� 

ȼ Ɋɨɫɫɢɢ� ɩɪɚɤɬɢɱɟɫɤɢ� ɜɟɫɶ� ɨɛɴɟɦ� ɨɛɪɚɡɨɜɚɜɲɢɯɫɹ� ɨɬɯɨɞɨɜ� �ɛɨɥɟɟ�
����� ɨɬɩɪɚɜɥɹɟɬɫɹ� ɧɚ� ɩɨɥɢɝɨɧɵ� ɌɄɈ�� ɥɟɝɚɥɶɧɵɟ� ɢ� ɧɟɥɟɝɚɥɶɧɵɟ� ɫɜɚɥɤɢ�
�ɪɢɫ����[1].  

ɏɢɦɢɱɟɫɤɢɟ� ɢ� ɛɢɨɯɢɦɢɱɟɫɤɢɟ� ɩɪɨɰɟɫɫɵ�� ɩɪɨɢɫɯɨɞɹɳɢɟ� ɜ� ɬɟɥɟ�
ɩɨɥɢɝɨɧɚ�� ɫɩɨɫɨɛɫɬɜɭɸɬ� ɮɨɪɦɢɪɨɜɚɧɢɸ� ɷɦɢɫɫɢɣ� ɡɚɝɪɹɡɧɹɸɳɢɯ� ɜɟɳɟɫɬɜ��
ɧɟɝɚɬɢɜɧɨ� ɜɥɢɹɸɳɢɯ� ɧɚ� ɝɟɨɫɮɟɪɧɵɟ� ɨɛɨɥɨɱɤɢ� Ɂɟɦɥɢ� ɧɚ� ɜɫɟɯ� ɷɬɚɩɚɯ�
ɫɭɳɟɫɬɜɨɜɚɧɢɹ�ɩɨɥɢɝɨɧɚ� 

ȼɚɠɧɟɣɲɚɹ� ɷɤɨɥɨɝɢɱɟɫɤɚɹ� ɩɪɨɛɥɟɦɚ� ɪɚɡɦɟɳɟɧɢɹ� ɌɄɈ� ɧɚ� ɩɨɥɢɝɨɧɟ�
ɫɜɹɡɚɧɚ� ɫ� ɜɵɞɟɥɟɧɢɟɦ� ɫɦɟɫɢ� ɝɚɡɨɨɛɪɚɡɧɵɯ� ɜɟɳɟɫɬɜ� �ɛɢɨɝɚɡɚ��� ɜ� ɫɨɫɬɚɜ�
ɤɨɬɨɪɵɯ� ɜɯɨɞɹɬ� ɩɚɪɧɢɤɨɜɵɟ� ɝɚɡɵ�� Ɉɫɧɨɜɧɵɟ ɢɫɬɨɱɧɢɤɢ� ɢ� ɤɨɦɩɨɧɟɧɬɵ 
ɜɵɛɪɨɫɨɜ�ɩɪɢ�ɪɚɡɦɟɳɟɧɢɢ�ɌɄɈ�ɧɚ�ɩɨɥɢɝɨɧɚɯ�ɩɨɤɚɡɚɧɵ�ɜ�ɬɚɛɥɢɰɟ� 
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Ɋɢɫɭɧɨɤ 1. ɋɩɨɫɨɛɵ�ɭɬɢɥɢɡɚɰɢɢ�ɨɬɯɨɞɨɜ�ɜ�Ɋɨɫɫɢɢ 

 
Ɍɚɛɥɢɰɚ�± ɂɫɬɨɱɧɢɤɢ�ɢ�ɤɨɦɩɨɧɟɧɬɵ�ɡɚɝɪɹɡɧɟɧɢɹ�ɚɬɦɨɫɮɟɪɵ�ɧɚ�ɩɨɥɢɝɨɧɟ�ɌɄɈ>2] 

ɂɫɬɨɱɧɢɤ� ɷɦɢɫɫɢɢ� ɝɚɡɨɨɛɪɚɡɧɵɯ� ɜɟɳɟɫɬɜ�
ɜ�ɚɬɦɨɫɮɟɪɭ�ɧɚɞ�ɩɨɥɢɝɨɧɨɦ�ɌɄɈ 

Ʉɨɦɩɨɧɟɧɬɵ�ɝɚɡɨɜɵɯ�ɜɵɛɪɨɫɨɜ 

Ɍɟɥɨ�ɩɨɥɢɝɨɧɚ��ɦɚɫɫɚ�ɨɬɯɨɞɨɜ� Ⱥɡɨɬɚ�ɞɢɨɤɫɢɞ� �Ⱥɡɨɬ� �,9��ɨɤɫɢɞ��� ɚɦɦɢɚɤ��
ɋɟɪɚ� ɞɢɨɤɫɢɞ� �Ⱥɧɝɢɞɪɢɞ� ɫɟɪɧɢɫɬɵɣ���
ɫɟɪɨɜɨɞɨɪɨɞ�� ɨɤɫɢɞ� ɢ� ɞɢɨɤɫɢɞ� ɭɝɥɟɪɨɞɚ��
ɦɟɬɚɧ�� ɤɫɢɥɨɥ�� ɬɨɥɭɨɥ�� ɷɬɢɥɛɟɧɡɨɥ��
ɮɨɪɦɚɥɶɞɟɝɢɞ 

Ƚɨɪɟɧɢɟ�ɨɬɯɨɞɨɜ�ɧɚ�ɩɨɥɢɝɨɧɟ Ɍɜɟɪɞɵɟ� ɱɚɫɬɢɰɵ�� ɫɟɪɧɢɫɬɵɣ� ɚɧɝɢɞɪɢɞ��
ɨɤɫɢɞɵ�ɚɡɨɬɚ��ɨɤɫɢɞɵ�ɭɝɥɟɪɨɞɚ��ɫɚɠɚ 

ɉɪɭɞɵ-ɢɫɩɚɪɢɬɟɥɢ�ɮɢɥɶɬɪɚɬɚ Ⱥɦɦɨɧɢɣɧɵɣ� ɚɡɨɬ�� ɩɚɪɵ� ɜɨɞɵ��
ɝɚɡɨɨɛɪɚɡɧɵɟ� ɩɪɨɞɭɤɬɵ� ɯɢɦɢɱɟɫɤɢɯ�
ɪɟɚɤɰɢɣ� 

ɂɧɫɢɧɟɪɚɬɨɪ�ɞɥɹ�ɫɠɢɝɚɧɢɹ�ɩɪɨɦɚɫɥɟɧɧɵɯ�
ɜɟɬɨɲɢ�ɢ�ɮɢɥɶɬɪɨɜ 

Ʌɟɬɭɱɚɹ� ɡɨɥɚ�� ɫɟɪɧɢɫɬɵɣ� ɚɧɝɢɞɪɢɞ�� ɨɤɫɢɞ�
ɭɝɥɟɪɨɞɚ�� ɞɢɨɤɫɢɞ� ɢ� ɨɤɫɢɞ� ɚɡɨɬɚ��
ɛɟɧɡ�ɚ�ɩɢɪɟɧ��ɦɚɡɭɬɧɚɹ�ɡɨɥɚ�ɢ�ɫɚɠɚ 

ɉɥɨɳɚɞɤɚ� ɛɢɨɨɛɟɡɜɪɟɠɢɜɚɧɢɹ ɝɪɭɧɬɨɜ� ɢ�
ɨɩɢɥɨɤ��ɡɚɝɪɹɡɧɟɧɧɵɯ�ɧɟɮɬɟɩɪɨɞɭɤɬɚɦɢ 

ɂɫɩɚɪɟɧɢɹ� ɫɵɪɨɣ� ɧɟɮɬɢ�� ɫɟɪɧɢɫɬɵɟ�
ɫɨɟɞɢɧɟɧɢɹ� ɧɟɮɬɢ�� ɩɪɟɞɟɥɶɧɵɟ� ɢ�
ɧɟɩɪɟɞɟɥɶɧɵɟ� ɭɝɥɟɜɨɞɨɪɨɞɵ��
ɚɪɨɦɚɬɢɱɟɫɤɢɟ� ɫɨɟɞɢɧɟɧɢɹ��
ɩɨɥɢɰɢɤɥɢɱɟɫɤɢɟ� ɚɪɨɦɚɬɢɱɟɫɤɢɟ�
ɭɝɥɟɜɨɞɨɪɨɞɵ�± ɉȺɍ��ɚɥɶɞɟɝɢɞɵ�ɢ�ɩɪ� 

Ɂɨɧɚ� ɪɚɡɝɪɭɡɤɢ� ɦɭɫɨɪɨɜɨɡɨɜ� ɢ�
ɫɤɥɚɞɢɪɨɜɚɧɢɹ� ɌɄɈ� ɫ� ɩɨɦɨɳɶɸ�
ɛɭɥɶɞɨɡɟɪɨɜ 

ɉɵɥɶ�ɧɟɨɪɝɚɧɢɱɟɫɤɚɹ��Ⱥɡɨɬɚ�ɞɢɨɤɫɢɞ��Ⱥɡɨɬ�
�,9��ɨɤɫɢɞ� 
Ⱥɡɨɬ��,,��ɨɤɫɢɞ��Ⱥɡɨɬɚ�ɨɤɫɢɞ� 
ɍɝɥɟɪɨɞ��ɋɚɠɚ� 
ɋɟɪɚ�ɞɢɨɤɫɢɞ��Ⱥɧɝɢɞɪɢɞ�ɫɟɪɧɢɫɬɵɣ� 
ɍɝɥɟɪɨɞ�ɨɤɫɢɞ 
Ʉɟɪɨɫɢɧ 

Ⱦɢɧɚɦɢɤɚ ɷɦɢɫɫɢɢ� ɩɚɪɧɢɤɨɜɵɯ� ɝɚɡɨɜ� ɡɚ� ɩɨɫɥɟɞɧɢɟ� ��� ɥɟɬ��
ɩɪɟɞɫɬɚɜɥɟɧɧɚɹ� ɜ ɪɨɫɫɢɣɫɤɨɦ� ɤɚɞɚɫɬɪɟ�� ɩɨɡɜɨɥɹɟɬ ɩɪɨɝɧɨɡɢɪɨɜɚɬɶ 
ɬɟɧɞɟɧɰɢɢ ɜɵɛɪɨɫɨɜ�ɨɬ�ɨɛɴɟɤɬɨɜ�ɪɚɡɦɟɳɟɧɢɹ�ɨɬɯɨɞɨɜ�>�]. 
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Ɍɪɟɧɞɵ� ɜɵɛɪɨɫɨɜ� ɩɚɪɧɢɤɨɜɵɯ� ɝɚɡɨɜ� ɨɬ� ɨɛɪɚɳɟɧɢɹ� ɫ� ɨɬɯɨɞɚɦɢ�
ɩɪɟɞɫɬɚɜɥɟɧɵ�ɧɚ�ɪɢɫ���� 

ɇɚɢɛɨɥɶɲɢɣ� ɜɤɥɚɞ� ɜ� ɨɛɳɢɣ� ɜɵɛɪɨɫ� ɩɚɪɧɢɤɨɜɵɯ� ɝɚɡɨɜ� ɜ� ����� ɝ��
ɜɧɟɫɥɢ� ɷɦɢɫɫɢɢ� ɨɬ� ɨɛɴɟɤɬɨɜ� ɡɚɯɨɪɨɧɟɧɢɹ� ɬɜɟɪɞɵɯ� ɨɬɯɨɞɨɜ�� ɂɯ� ɜɤɥɚɞ� ɜ�
ɰɟɥɨɦ�ɫɨɫɬɚɜɢɥ��������ȼɵɛɪɨɫɵ�ɨɬ�ɞɪɭɝɢɯ� ɫɩɨɫɨɛɨɜ� ɭɬɢɥɢɡɚɰɢɢ�ɨɬɯɨɞɨɜ�
ɨɰɟɧɢɜɚɸɬɫɹ�ɤɚɤ�ɧɟɡɧɚɱɢɬɟɥɶɧɵɟ�>�@� 

 

 
 

Ɋɢɫ�����ȼɵɛɪɨɫɵ�ɩɚɪɧɢɤɨɜɵɯ�ɝɚɡɨɜ�ɡɚ�ɩɟɪɢɨɞ ɫ������ɩɨ������ɝɝ���Ƚɝ CO2-ɷɤɜ� 
 
ȼ� ɧɚɫɬɨɹɳɟɟ� ɜɪɟɦɹ� ɪɹɞɨɦ� ɧɨɪɦɚɬɢɜɧɵɯ� ɞɨɤɭɦɟɧɬɨɜ� ɭɫɬɚɧɨɜɥɟɧɨ�

ɬɪɟɛɨɜɚɧɢɟ� ɦɨɧɢɬɨɪɢɧɝɚ� ɢ� ɡɚɳɢɬɵ� ɜɨɡɞɭɲɧɨɣ� ɫɪɟɞɵ� ɧɚ� ɨɛɴɟɤɬɚɯ�
ɪɚɡɦɟɳɟɧɢɹ�ɨɬɯɨɞɨɜ��ɤɚɤ�ɜ�ɩɟɪɢɨɞ�ɷɤɫɩɥɭɚɬɚɰɢɢ��ɬɚɤ�ɢ�ɩɪɢ�ɪɟɤɭɥɶɬɢɜɚɰɢɢ��
Ɉɞɧɚɤɨ�� ɫɛɨɪ� ɢ� ɢɫɩɨɥɶɡɨɜɚɧɢɟ� ɫɜɚɥɨɱɧɨɝɨ� ɝɚɡɚ� ɜ� ɤɚɱɟɫɬɜɟ� ɢɫɬɨɱɧɢɤɚ�
ɬɟɩɥɨɜɨɣ�� ɷɥɟɤɬɪɢɱɟɫɤɨɣ� ɷɧɟɪɝɢɢ� ɪɚɡɪɟɲɚɟɬɫɹ�� ɧɨ� ɧɟ� ɹɜɥɹɟɬɫɹ�
ɨɛɹɡɚɬɟɥɶɧɵɦ�ɬɪɟɛɨɜɚɧɢɟɦ [5, 6]. 

ɉɟɪɫɩɟɤɬɢɜɧɵɦɢ� ɬɟɯɧɨɥɨɝɢɹɦɢ ɩɪɢ� ɨɛɪɚɳɟɧɢɢ� ɫ� ɜɵɛɪɨɫɚɦɢ� ɜ�
ɚɬɦɨɫɮɟɪɭ�ɧɚ�ɨɛɴɟɤɬɚɯ�ɪɚɡɦɟɳɟɧɢɹ�ɌɄɈ�ɹɜɥɹɸɬɫɹ�>�]: 

� ɡɚɤɪɟɩɥɟɧɢɟ� ɩɵɥɹɳɢɯ� ɩɨɜɟɪɯɧɨɫɬɟɣ� ɨɛɴɟɤɬɚ� ɪɚɡɦɟɳɟɧɢɹ�
ɨɬɯɨɞɨɜ� 

� ɭɫɬɪɨɣɫɬɜɨ� ɞɥɹ� ɫɛɨɪɚ� ɛɢɨɝɚɡɚ� ɢɡ� ɫɢɫɬɟɦɵ� ɜɟɪɬɢɤɚɥɶɧɵɯ�
ɩɟɪɮɨɪɢɪɨɜɚɧɧɵɯ�ɬɪɭɛ�ɫ�ɩɨɤɪɵɬɢɟɦ�ɨɤɢɫɥɢɬɟɥɶɧɵɦ�ɢ�ɝɪɭɧɬɨɜɵɦ�ɫɥɨɟɦ� 

� ɬɟɯɧɨɥɨɝɢɹ� ɫɢɫɬɟɦɵ� ɢɡɜɥɟɱɟɧɢɹ�� ɫɠɢɝɚɧɢɹ� ɛɢɨɝɚɡɚ� ɢ� ɨɱɢɫɬɤɢ�
ɨɬɯɨɞɹɳɢɯ�ɝɚɡɨɜ�ɫ�ɢɫɩɨɥɶɡɨɜɚɧɢɟɦ�ɰɟɨɥɢɬɚ� 

� ɫɩɨɫɨɛ� ɬɟɪɦɢɱɟɫɤɨɝɨ� ɨɛɟɡɜɪɟɠɢɜɚɧɢɹ� ɛɢɨɝɚɡɚ� ɩɨɫɥɟ�
ɩɪɟɞɜɚɪɢɬɟɥɶɧɨɣ� ɨɱɢɫɬɤɢ� ɨɬ� ɫɟɪɨɜɨɞɨɪɨɞɚ� ɢ� ɩɵɥɢ� ɫ� ɩɪɢɦɟɧɟɧɢɟɦ�
ɚɞɫɨɪɛɰɢɨɧɧɨɣ�ɨɱɢɫɬɤɢ�ɨɬɯɨɞɹɳɢɯ�ɝɚɡɨɜ. 
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ȼɵɛɨɪ� ɬɟɯɧɨɥɨɝɢɢ� ɫɛɨɪɚ� ɢ� ɭɬɢɥɢɡɚɰɢɢ� ɛɢɨɝɚɡɚ� ɞɨɥɠɟɧ�
ɩɪɨɢɡɜɨɞɢɬɶɫɹ� ɧɚ� ɫɬɚɞɢɢ� ɩɪɨɟɤɬɢɪɨɜɚɧɢɹ� ɨɛɴɟɤɬɚ� ɪɚɡɦɟɳɟɧɢɹ� ɨɬɯɨɞɨɜ� ɢ�
ɨɛɨɫɧɨɜɵɜɚɬɶɫɹ� ɩɪɨɝɧɨɡɧɵɦɢ� ɪɚɫɱɟɬɚɦɢ� ɷɦɢɫɫɢɢ� ɛɢɨɝɚɡɚ� ɧɚ� ɪɚɡɥɢɱɧɵɯ�
ɷɬɚɩɚɯ�ɠɢɡɧɟɧɧɨɝɨ�ɰɢɤɥɚ�ɬɚɤɨɝɨ�ɨɛɴɟɤɬɚ� 

Ɍɚɤɢɦ�ɨɛɪɚɡɨɦ��ɨɛɪɚɳɟɧɢɟ�ɫ�ɨɬɯɨɞɚɦɢ�± ɨɞɧɚ�ɢɡ�ɧɟɦɧɨɝɢɯ�ɤɚɬɟɝɨɪɢɣ�
ɪɨɫɫɢɣɫɤɨɝɨ�ɤɚɞɚɫɬɪɚ��ɞɥɹ�ɤɨɬɨɪɨɣ�ɯɚɪɚɤɬɟɪɟɧ�ɭɫɬɨɣɱɢɜɵɣ�ɪɨɫɬ�ɜɵɛɪɨɫɨɜ��
ɢɦɟɸɳɢɣ��ɜ�ɬɨɦ�ɱɢɫɥɟ��ɤɥɢɦɚɬɨɮɨɪɦɢɪɭɸɳɢɣ�ɯɚɪɚɤɬɟɪ� 

ɋɧɢɠɟɧɢɟ�ɜɵɛɪɨɫɨɜ�ɩɚɪɧɢɤɨɜɵɯ�ɝɚɡɨɜ�ɦɨɠɟɬ�ɛɵɬɶ�ɞɨɫɬɢɝɧɭɬɨ�ɩɭɬɟɦ�
ɨɩɬɢɦɢɡɚɰɢɢ� ɜɵɛɪɨɫɨɜ�� ɩɪɟɠɞɟ� ɜɫɟɝɨ�� ɧɚ� ɨɛɴɟɤɬɚɯ� ɪɚɡɦɟɳɟɧɢɹ� ɌɄɈ��
ɩɨɫɪɟɞɫɬɜɨɦ� 

� ɫɨɨɪɭɠɟɧɢɹ�ɫɢɫɬɟɦ�ɞɟɝɚɡɚɰɢɢ��ɫɛɨɪɚ�ɢ�ɭɬɢɥɢɡɚɰɢɢ�ɛɢɨɝɚɡɚ�ɩɪɢ�
ɪɟɤɭɥɶɬɢɜɚɰɢɢ�©ɫɬɚɪɵɯª�ɩɨɥɢɝɨɧɨɜ�ɌɄɈ� 

� ɜɧɟɞɪɟɧɢɹ� ɫɢɫɬɟɦ� ɞɟɝɚɡɚɰɢɢ�� ɫɛɨɪɚ� ɢ� ɭɬɢɥɢɡɚɰɢɢ� ɛɢɨɝɚɡɚ� ɧɚ�
ɷɬɚɩɟ�ɩɪɨɟɤɬɢɪɨɜɚɧɢɹ�©ɧɨɜɵɯª��ɩɨɥɢɝɨɧɨɜ� 

Ⱦɚɧɧɵɟ� ɦɟɪɨɩɪɢɹɬɢɹ� ɩɨɡɜɨɥɹɬ� ɧɟ� ɬɨɥɶɤɨ� ɫɧɢɡɢɬɶ� ɚɧɬɪɨɩɨɝɟɧɧɭɸ�
ɧɚɝɪɭɡɤɭ� ɧɚ� ɨɤɪɭɠɚɸɳɭɸ� ɫɪɟɞɭ� ɢ� ɪɢɫɤ� ɤɥɢɦɚɬɢɱɟɫɤɢɯ� ɢɡɦɟɧɟɧɢɣ�� ɧɨ�
ɬɚɤɠɟ�ɫɨɤɪɚɬɢɬɶ�ɬɟɦɩ�ɪɨɫɬɚ�ɩɨɬɪɟɛɥɟɧɢɹ�ɢɫɤɨɩɚɟɦɨɝɨ�ɬɨɩɥɢɜɚ��ɛɥɚɝɨɞɚɪɹ�
ɢɫɩɨɥɶɡɨɜɚɧɢɸ� ɛɢɨɝɚɡɚ� ɜ� ɤɚɱɟɫɬɜɟ� ɬɟɩɥɨɜɨɣ� ɢ� ɷɥɟɤɬɪɢɱɟɫɤɨɣ� ɷɧɟɪɝɢɢ�� ɢ�
ɨɛɟɫɩɟɱɢɬɶ�ɷɤɨɥɨɝɢɱɟɫɤɭɸ�ɛɟɡɨɩɚɫɧɨɫɬɶ�ɬɟɪɪɢɬɨɪɢɣ�ɢ�ɡɞɨɪɨɜɶɹ�ɧɚɫɟɥɟɧɢɹ� 

 
Ʌɢɬɟɪɚɬɭɪɚ� 

 
��� Ɉɮɢɰɢɚɥɶɧɵɣ� ɫɚɣɬ� Greanpeace Ɋɨɫɫɢɢ�� ɑɬɨ� ɞɟɥɚɬɶ� ɫ� ɦɭɫɨɪɨɦ� ɜ� Ɋɨɫɫɢɢ"� ± 

URL: https://greenpeace.ru/wp-content/uploads/2019/10/report-RUSSIA-GARBAGE.pdf 
2. Ⱥɲɢɯɦɢɧɚ� Ɍ�ȼ��� Ʉɚɜɟɪɢɧɚ� ɇ�ȼ��� Ʉɭɩɪɢɟɧɤɨ� ɉ�ɋ�� Ⱥɧɚɥɢɡ� ɧɟɝɚɬɢɜɧɵɯ�

ɷɤɨɥɨɝɢɱɟɫɤɢɯ�ɩɨɫɥɟɞɫɬɜɢɣ�ɷɤɫɩɥɭɚɬɚɰɢɢ�ɩɨɥɢɝɨɧɚ�ɬɜɟɪɞɵɯ�ɤɨɦɦɭɧɚɥɶɧɵɯ�ɨɬɯɨɞɨɜ�ɝ��
ȼɨɪɨɧɟɠɚ� ɧɚ� ɪɚɡɧɵɯ� ɷɬɚɩɚɯ� ɟɝɨ� ɠɢɡɧɟɧɧɨɝɨ� ɰɢɤɥɚ� ��� � Ɋɟɝɢɨɧɚɥɶɧɵɟ� ɝɟɨɫɢɫɬɟɦɵ��
�����Ɍɨɦ�����ʋ�������±358) 

���ɇɚɰɢɨɧɚɥɶɧɵɣ� ɞɨɤɥɚɞ� ɨ� ɤɚɞɚɫɬɪɟ� ɚɧɬɪɨɩɨɝɟɧɧɵɯ� ɜɵɛɪɨɫɨɜ� ɢɡ� ɢɫɬɨɱɧɢɤɨɜ�ɢ�
ɚɛɫɨɪɛɰɢɢ� ɩɨɝɥɨɬɢɬɟɥɹɦɢ� ɩɚɪɧɢɤɨɜɵɯ� ɝɚɡɨɜ�� ɧɟ� ɪɟɝɭɥɢɪɭɟɦɵɯ� Ɇɨɧɪɟɚɥɶɫɤɢɦ�
ɩɪɨɬɨɤɨɥɨɦ�ɡɚ�����-�����ɝɝ��± Ɇ���Ɇɨɫɤɜɚ��������ɑ����± ����ɫ� 

4. Ƚɨɜɨɪ�ɂ�Ʌ��Ⱥɧɚɥɢɬɢɱɟɫɤɢɣ�ɨɛɡɨɪ�ɩɨɬɟɧɰɢɚɥɶɧɨɝɨ�ɜɤɥɚɞɚ�ɨɬɪɚɫɥɢ�ɨɛɪɚɳɟɧɢɹ�ɫ�
ɨɬɯɨɞɚɦɢ ɜ� ɤɥɢɦɚɬɢɱɟɫɤɭɸ� ɩɨɥɢɬɢɤɭ� Ɋɨɫɫɢɢ�� ɂ�Ʌ�� Ƚɨɜɨɪ�� Ɇ�Ʌ�� Ƚɢɬɚɪɫɤɢɣ�� ± 
Ɋɨɫɫɢɣɫɤɨ-ɝɟɪɦɚɧɫɤɢɣ� ɩɪɨɟɤɬ� ©Ʉɥɢɦɚɬɢɱɟɫɤɢ� ɧɟɣɬɪɚɥɶɧɨɟ� ɨɛɪɚɳɟɧɢɟ� ɫ� ɨɬɯɨɞɚɦɢ� ɜ�
Ɋɨɫɫɢɣɫɤɨɣ� Ɏɟɞɟɪɚɰɢɢª�� ± ISBN 978-5-9904750-5-2. ± URL: 
http://www.otxod.com/method_materials.php?id=120&lang=ru. 

5�� ɂɧɫɬɪɭɤɰɢɹ� ɩɨ� ɩɪɨɟɤɬɢɪɨɜɚɧɢɸ�� ɷɤɫɩɥɭɚɬɚɰɢɢ� ɢ� ɪɟɤɭɥɶɬɢɜɚɰɢɢ� ɩɨɥɢɝɨɧɨɜ�
ɞɥɹ� ɬɜɟɪɞɵɯ� ɛɵɬɨɜɵɯ� ɨɬɯɨɞɨɜ� �ɭɬɜ�� Ɇɢɧɫɬɪɨɟɦ� Ɋɨɫɫɢɢ� ������������ - 
URL:https://docs.cntd.ru/document/1200006959  

6. ɋɉ� ����������������� ɉɨɥɢɝɨɧɵ� ɞɥɹ� ɬɜɟɪɞɵɯ� ɤɨɦɦɭɧɚɥɶɧɵɯ� ɨɬɯɨɞɨɜ��
ɉɪɨɟɤɬɢɪɨɜɚɧɢɟ�� ɷɤɫɩɥɭɚɬɚɰɢɹ� ɢ� ɪɟɤɭɥɶɬɢɜɚɰɢɹ� - URL: 
https://docs.cntd.ru/document/556610331 

7��ɂɧɠɟɧɟɪɧɨ-ɬɟɯɧɢɱɟɫɤɢɣ� ɫɩɪɚɜɨɱɧɢɤ�ɩɨ�ɧɚɢɥɭɱɲɢɦ�ɞɨɫɬɭɩɧɵɦ�ɬɟɯɧɨɥɨɝɢɹɦ�
ɂɌɋ���-�����Ɋɚɡɦɟɳɟɧɢɟ�ɨɬɯɨɞɨɜ�ɩɪɨɢɡɜɨɞɫɬɜɚ�ɢ�ɩɨɬɪɟɛɥɟɧɢɹ�>Ɍɟɤɫɬ@���Ɇɨɫɤɜɚ��Ȼɸɪɨ�
ɇȾɌ�������ɝ� 

 

http://www.otxod.com/method_materials.php?id=120&lang=ru
https://docs.cntd.ru/document/556610331
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Ⱥ�ɋ��Ⱦɟɝɬɟɜɚ��Ⱥ�ɋ��Ƚɥɭɛɨɤɚɹ� ȿ�ɂ��Ɍɢɯɨɦɢɪɨɜɚ��Ɂ�Ⱥ��ɋɢɦɨɧɨɜɚ 
 

ɋɚɪɚɬɨɜɫɤɢɣ�ɝɨɫɭɞɚɪɫɬɜɟɧɧɵɣ�ɬɟɯɧɢɱɟɫɤɢɣ�ɭɧɢɜɟɪɫɢɬɟɬ�ɢɦɟɧɢ� 
Ƚɚɝɚɪɢɧɚ�ɘ�Ⱥ���ɝ��ɋɚɪɚɬɨɜ��Ɋɨɫɫɢɹ 

 
Ɉ�ɅɂɄȼɂȾȺɐɂɂ�ɇȺɄɈɉɅȿɇɇɈȽɈ�ȼɊȿȾȺ�ɇȺ�ɌȿɊɊɂɌɈɊɂɂ�

ȻȺɃɄȺɅɖɋɄɈȽɈ�ɐȻɄ 
 

Ʉɪɚɬɤɚɹ� ɚɧɧɨɬɚɰɢɹ� Ȼɚɣɤɚɥɶɫɤɢɣ� ɰɟɥɥɸɥɨɡɧɨ-ɛɭɦɚɠɧɵɣ� ɤɨɦɛɢɧɚɬ ɩɨɥɭɱɢɥ�
ɲɢɪɨɤɭɸ� ɢɡɜɟɫɬɧɨɫɬɶ� ɤɚɤ� ɤɪɭɩɧɟɣɲɢɣ� ɢɫɬɨɱɧɢɤ� ɡɚɝɪɹɡɧɟɧɢɹ� ɨɡɟɪɚ� Ȼɚɣɤɚɥ. 
ɇɟɨɛɯɨɞɢɦɨɫɬɶ� ɥɢɤɜɢɞɚɰɢɢ� ɷɤɨɥɨɝɢɱɟɫɤɨɝɨ� ɭɳɟɪɛɚ� ɨɬ� ɞɟɹɬɟɥɶɧɨɫɬɢ� ɩɪɨɦɵɲɥɟɧɧɨɝɨ�
ɩɪɟɞɩɪɢɹɬɢɹ ɜɨɡɧɢɤɥɚ� ɩɪɚɤɬɢɱɟɫɤɢ� ɨɞɧɨɜɪɟɦɟɧɧɨ� ɫ� ɟɝɨ� ɡɚɩɭɫɤɨɦ ɢ� ɢɦɟɟɬ� ɨɝɪɨɦɧɨɟ�
ɡɧɚɱɟɧɢɟ� ɜ� ɧɚɫɬɨɹɳɢɣ� ɦɨɦɟɧɬ�� ȼ� ɫɟɧɬɹɛɪɟ� ����� ɝ�� ɞɟɥɟɝɚɰɢɹ� ɋɚɪɚɬɨɜɫɤɨɣ� ɨɛɥɚɫɬɢ� ɜ�
ɫɨɫɬɚɜɟ ©Ɇɟɧɞɟɥɟɟɜɫɤɨɣ� ɷɤɨɥɨɝɢɱɟɫɤɨɣ� ɷɤɫɩɟɞɢɰɢɢ�� Ȼɚɣɤɚɥª� ɩɨɫɟɬɢɥɚ� ɨɛɴɟɤɬɵ�
ɥɢɤɜɢɞɚɰɢɢ� ɧɚɤɨɩɥɟɧɧɨɝɨ� ɜɪɟɞɚ� ɨɬ� Ȼɚɣɤɚɥɶɫɤɨɝɨ ɐȻɄ�� ȼ� ɫɬɚɬɶɟ� ɩɪɟɞɫɬɚɜɥɟɧɵ 
ɪɟɡɭɥɶɬɚɬɵ ɬɟɦɚɬɢɱɟɫɤɨɝɨ� ɞɧɹ� ©ɚɧɬɪɨɩɨɝɟɧɧɨɟ� ɜɨɡɞɟɣɫɬɜɢɟª� Ɇɟɧɞɟɥɟɟɜɫɤɨɣ�
ɷɤɨɥɨɝɢɱɟɫɤɨɣ� ɷɤɫɩɟɞɢɰɢɢ�� ɨ� ɫɨɜɪɟɦɟɧɧɨɦ� ɫɨɫɬɨɹɧɢɢ� ɢ� ɩɪɨɟɤɬɢɪɨɜɚɧɢɢ�
ɪɟɤɭɥɶɬɢɜɚɰɢɨɧɧɵɯ�ɪɚɛɨɬ�ɧɚ�ɬɟɪɪɢɬɨɪɢɢ�ȻɐȻɄ� 

Ʉɥɸɱɟɜɵɟ�ɫɥɨɜɚ� ȻɐȻɄ��Ɇɟɧɞɟɥɟɟɜɫɤɚɹ�ɷɤɨɥɨɝɢɱɟɫɤɚɹ�ɷɤɫɩɟɞɢɰɢɹ��ɥɢɤɜɢɞɚɰɢɹ�
ɧɚɤɨɩɥɟɧɧɨɝɨ�ɜɪɟɞɚ 

 
ȼɜɟɞɟɧɢɟ 
ȼ� ©Ƚɨɞ� ɧɚɭɤɢ� ɢ� ɬɟɯɧɨɥɨɝɢɣª� ɜ� Ɋɨɫɫɢɣɫɤɨɣ� Ɏɟɞɟɪɚɰɢɢ� ɢ� ©Ƚɨɞ�

Ȼɚɣɤɚɥɚª� ɜ� ɂɪɤɭɬɫɤɨɣ� ɨɛɥɚɫɬɢ� ɊɎ� ɫɨɫɬɨɹɥɚɫɶ� ©Ɇɟɧɞɟɥɟɟɜɫɤɚɹ�
ɷɤɨɥɨɝɢɱɟɫɤɚɹ� ɷɤɫɩɟɞɢɰɢɹ�� Ȼɚɣɤɚɥ� ����ª� ɩɪɢ� ɩɨɞɞɟɪɠɤɟ� Ɏɟɞɟɪɚɥɶɧɨɝɨ�
ɷɤɨɥɨɝɢɱɟɫɤɨɝɨ� ɨɩɟɪɚɬɨɪɚ� ± ɩɪɟɞɩɪɢɹɬɢɹ� Ƚɨɫɤɨɪɩɨɪɚɰɢɢ� ©Ɋɨɫɚɬɨɦª�
�ɎɗɈ��� ɫɟɬɢ� ɂɧɮɨɪɦɚɰɢɨɧɧɵɯ� ɰɟɧɬɪɨɜ� ɩɨ� ɚɬɨɦɧɨɣ� ɷɧɟɪɝɢɢ�� ɂɪɤɭɬɫɤɨɝɨ�
ɨɛɥɚɫɬɧɨɝɨ� ɨɬɞɟɥɟɧɢɹ� ȼɫɟɪɨɫɫɢɣɫɤɨɝɨ� ɨɛɳɟɫɬɜɚ� ɨɯɪɚɧɵ� ɩɪɢɪɨɞɵ� ɢ�
ɧɚɭɱɧɨ-ɨɛɪɚɡɨɜɚɬɟɥɶɧɨɝɨ� ɤɨɧɫɨɪɰɢɭɦɚ� ©ɉɟɪɟɞɨɜɵɟ� ɗɤɨɌɟɯɧɨɥɨɝɢɢª� [1]. 
Ⱦɟɥɟɝɚɰɢɹ� ɋɚɪɚɬɨɜɫɤɨɣ� ɨɛɥɚɫɬɢ� ɫ� �� ɩɨ� ��� ɫɟɧɬɹɛɪɹ� ����� ɝ�� ɩɪɢɧɢɦɚɥɚ�
ɚɤɬɢɜɧɨɟ�ɭɱɚɫɬɢɟ�ɜ�ɦɟɪɨɩɪɢɹɬɢɹɯ�ɷɤɫɩɟɞɢɰɢɢ�[2]��ɰɟɥɶɸ�ɤɨɬɨɪɨɣ�ɹɜɥɹɥɚɫɶ�
ɩɨɩɭɥɹɪɢɡɚɰɢɹ�ɷɤɨɥɨɝɢɱɟɫɤɨɝɨ�ɦɵɲɥɟɧɢɹ�ɭ�ɫɬɭɞɟɧɬɨɜ�ɢ�ɲɤɨɥɶɧɢɤɨɜ�ɱɟɪɟɡ�
ɩɨɧɢɦɚɧɢɟ�ɰɟɧɧɨɫɬɢ�ɢ�ɜɡɚɢɦɨɫɜɹɡɢ�ɜɫɟɯ�ɷɥɟɦɟɧɬɨɜ�ɷɤɨɫɢɫɬɟɦɵ�ɩɪɢɪɨɞɵ� 

ɉɪɨɝɪɚɦɦɚ� ©Ɇɟɧɞɟɥɟɟɜɫɤɨɣ� ɷɤɨɥɨɝɢɱɟɫɤɨɣ� ɷɤɫɩɟɞɢɰɢɢ� Ȼɚɣɤɚɥ- 
����ª� ɩɪɟɞɭɫɦɚɬɪɢɜɚɥɚ� ɬɟɦɚɬɢɱɟɫɤɢɟ� ɞɧɢ�� ©ɛɢɨɪɚɡɧɨɨɛɪɚɡɢɟª��
©ɝɢɞɪɨɷɤɨɥɨɝɢɹª� ɢ� ©ɚɧɬɪɨɩɨɝɟɧɧɨɟ� ɜɨɡɞɟɣɫɬɜɢɟª�� ȼ� ɷɬɢ� ɞɧɢ� ɭɱɚɫɬɧɢɤɢ�
ɷɤɫɩɟɞɢɰɢɢ�ɩɪɨɜɨɞɢɥɢ�ɫɨɛɫɬɜɟɧɧɵɟ�ɢɫɫɥɟɞɨɜɚɧɢɹ�ɧɚ�ɈɈɉɌ�©Ȼɚɣɤɚɥɶɫɤɢɣ�
ɝɨɫɭɞɚɪɫɬɜɟɧɧɵɣ ɩɪɢɪɨɞɧɵɣ� ɛɢɨɫɮɟɪɧɵɣ� ɡɚɩɨɜɟɞɧɢɤª� ɜ� ɚɤɜɚɬɨɪɢɢ� ɢ� ɧɚ�
ɛɟɪɟɝɭ� ɨɡɟɪɚ� Ȼɚɣɤɚɥ, ɧɚ� ɬɟɪɪɢɬɨɪɢɢ ɛɵɜɲɟɝɨ� Ȼɚɣɤɚɥɶɫɤɨɝɨ� ɰɟɥɥɸɥɨɡɧɨ-
ɛɭɦɚɠɧɨɝɨ� ɤɨɦɛɢɧɚɬɚ �ɈȺɈ� ©ȻɐȻɄª�� >3]�� ȼ� ɩɨɫɥɟɞɧɟɦ� ɛɵɥ� ɩɪɨɜɟɞɟɧ�
ɚɧɚɥɢɡ�ɧɚɞɲɥɚɦɨɜɨɣ�ɜɨɞɵ�ɢɡ�ɤɚɪɬɵ-ɧɚɤɨɩɢɬɟɥɹ�ɩɨɥɢɝɨɧɚ�©ɋɨɥɡɚɧɫɤɢɣª�ɢ�
ɨɰɟɧɤɚ�ɜɨɡɞɟɣɫɬɜɢɹ�ȻɐȻɄ�ɧɚ�ɛɢɨɬɭ�ɬɟɪɪɢɬɨɪɢɢ�ɩɪɨɦɩɥɨɳɚɞɤɢ�[1, 3, 4]. 

Ɉ� ɪɟɡɭɥɶɬɚɬɚɯ� ɬɟɦɚɬɢɱɟɫɤɨɝɨ� ɞɧɹ� ©ɚɧɬɪɨɩɨɝɟɧɧɨɟ� ɜɨɡɞɟɣɫɬɜɢɟª�
©Ɇɟɧɞɟɥɟɟɜɫɤɨɣ� ɷɤɨɥɨɝɢɱɟɫɤɨɣ� ɷɤɫɩɟɞɢɰɢɢ�� Ȼɚɣɤɚɥ-����ª�� ɫɨɜɪɟɦɟɧɧɨɦ�
ɫɨɫɬɨɹɧɢɢ�ɢ�ɥɢɤɜɢɞɚɰɢɢ�ɧɚɤɨɩɥɟɧɧɨɝɨ�ɜɪɟɞɚ�ɧɚ�ɈȺɈ�©ȻɐȻɄª�ɞɚɥɟɟ� 
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Ȼɚɣɤɚɥɶɫɤɢɣ�ɐȻɄ 
Ȼɚɣɤɚɥɶɫɤɢɣ� ɰɟɥɥɸɥɨɡɧɨ-ɛɭɦɚɠɧɵɣ� ɤɨɦɛɢɧɚɬ ± ɩɪɨɦɵɲɥɟɧɧɨɟ 

ɩɪɟɞɩɪɢɹɬɢɟ�� ɪɚɫɩɨɥɨɠɟɧɧɨɟ� ɜ� ɝ�� Ȼɚɣɤɚɥɶɫɤɟ ɂɪɤɭɬɫɤɨɣ� ɨɛɥɚɫɬɢ ɊɎ��
ɉɪɟɞɩɪɢɹɬɢɟ� ɫɭɳɟɫɬɜɨɜɚɥɨ� ɫ� ����� ɩɨ� ����� ɝɝ�� ɢ� ɜɵɩɭɫɤɚɥɨ� ɜɢɫɤɨɡɧɭɸ�
ɰɟɥɥɸɥɨɡɭ�� ɨɛɟɪɬɨɱɧɭɸ� ɛɭɦɚɝɭ� ɢ� ɬ�ɞ�� [5]�� Ȼɚɣɤɚɥɶɫɤɢɣ� ɐȻɄ� ɩɨɥɭɱɢɥ 
ɲɢɪɨɤɭɸ�ɢɡɜɟɫɬɧɨɫɬɶ�ɤɚɤ�ɤɪɭɩɧɟɣɲɢɣ�ɢɫɬɨɱɧɢɤ�ɡɚɝɪɹɡɧɟɧɢɹ�Ȼɚɣɤɚɥɚ�[5]. 

ɉɪɨɟɤɬ� ɩɨ� ɥɢɤɜɢɞɚɰɢɢ� ɧɚɤɨɩɥɟɧɧɨɝɨ� ɜɪɟɞɚ� ɨɤɪɭɠɚɸɳɟɣ ɫɪɟɞɟ 
Ȼɚɣɤɚɥɶɫɤɢɦ�ɐȻɄ 

ɇɟɨɛɯɨɞɢɦɨɫɬɶ�ɥɢɤɜɢɞɚɰɢɢ�ɷɤɨɥɨɝɢɱɟɫɤɨɝɨ ɭɳɟɪɛɚ ɨɬ�ɞɟɹɬɟɥɶɧɨɫɬɢ�
ȻɐȻɄ ɜɨɡɧɢɤɥɚ�ɩɪɚɤɬɢɱɟɫɤɢ�ɨɞɧɨɜɪɟɦɟɧɧɨ�ɫ�ɟɝɨ�ɡɚɩɭɫɤɨɦ�[5]. 

ɋ� ����� ɝ�� ɟɞɢɧɫɬɜɟɧɧɵɦ� ɢɫɩɨɥɧɢɬɟɥɟɦ� ɪɚɛɨɬ� ɩɨ� ɥɢɤɜɢɞɚɰɢɢ�
ɧɚɤɨɩɥɟɧɧɨɝɨ� ɜɪɟɞɚ� ɨɤɪɭɠɚɸɳɟɣ� ɫɪɟɞɟ� ɛɵɜɲɟɝɨ� ɈȺɈ� ©ȻɐȻɄª� ɹɜɥɹɟɬɫɹ�
ɎȽɍɉ� ©Ɏɟɞɟɪɚɥɶɧɵɣ� ɷɤɨɥɨɝɢɱɟɫɤɢɣ� ɨɩɟɪɚɬɨɪª� �ɎɗɈ��� ɫɨɝɥɚɫɧɨ�
Ɋɚɫɩɨɪɹɠɟɧɢɸ� ɉɪɚɜɢɬɟɥɶɫɬɜɚ� ɊɎ� ɨɬ� ����������� ʋ����-ɪ� [6]�� Ʉ�
ɩɟɪɜɨɨɱɟɪɟɞɧɵɦ� ɪɚɛɨɬɚɦ� ɩɪɨɟɤɬɚ� ɎɗɈ� ɨɬɧɨɫɢɬ� ɡɚɞɚɱɢ� ɩɨ� ɩɨɧɢɠɟɧɢɸ�
ɭɪɨɜɧɹ� ɢ� ɨɱɢɫɬɤɟ� ɧɚɞɲɥɚɦɨɜɵɯ� ɜɨɞ� ɜ� ɤɚɪɬɚɯ-ɧɚɤɨɩɢɬɟɥɹɯ� ɩɨɥɢɝɨɧɨɜ�
©ɋɨɥɡɚɧɫɤɢɣª�ɢ�©Ȼɚɛɯɢɧɫɤɢɣª�[6]. 

Ɉɫɧɨɜɚ� ɬɟɯɧɨɥɨɝɢɢ� ɥɨɤɚɥɶɧɵɯ� ɨɱɢɫɬɧɵɯ� ɫɨɨɪɭɠɟɧɢɣ� ± ɫɢɫɬɟɦɚ�
ɬɪɟɯɫɬɭɩɟɧɱɚɬɨɝɨ� ɨɛɪɚɬɧɨɝɨ� ɨɫɦɨɫɚ� �ɛɚɪɨɦɟɦɛɪɚɧɧɵɟ� ɬɟɯɧɨɥɨɝɢɢ�� >�]. 
ȼɨɞɭ� ɩɪɨɩɭɫɤɚɸɬ� ɱɟɪɟɡ� ɩɨɥɭɩɪɨɧɢɰɚɟɦɭɸ� ɦɟɦɛɪɚɧɭ� ɩɨɞ� ɞɚɜɥɟɧɢɟɦ� [3]. 
Ɉɛɴɟɦ�ɧɚɞɲɥɚɦɨɜɨɣ�ɜɨɞɵ�ɞɥɹ�ɨɬɤɚɱɤɢ�ɢ�ɨɱɢɫɬɤɢ�ɜ������ɝ��± ���ɬɵɫ��ɦ3 [6]. 

ȼ� ɧɚɫɬɨɹɳɟɟ� ɜɪɟɦɹ� ɩɪɨɢɡɜɨɞɢɬɫɹ� ɨɬɛɨɪ� ɬɟɯɧɨɥɨɝɢɱɟɫɤɢɯ� ɪɟɲɟɧɢɣ�
ɥɢɤɜɢɞɚɰɢɢ� ɧɚɤɨɩɥɟɧɧɨɝɨ� ɜɪɟɞɚ� ɨɤɪɭɠɚɸɳɟɣ� ɫɪɟɞɟ ɞɥɹ� ɩɨɥɢɝɨɧɚ�
©ɋɨɥɡɚɧɫɤɢɣª�� ɤɨɬɨɪɵɣ� ɜ� ɪɚɦɤɚɯ� Ɇɟɧɞɟɥɟɟɜɫɤɨɣ� ɷɤɨɥɨɝɢɱɟɫɤɨɣ�
ɷɤɫɩɟɞɢɰɢɢ� ɩɨɫɟɬɢɥɢ� ɞɟɥɟɝɚɰɢɢ� ɦɨɥɨɞɵɯ� ɭɱɟɧɵɯ� ɢɡ� ɪɟɝɢɨɧɨɜ� ɊɎ�� Ⱦɥɹ�
ɩɨɥɢɝɨɧɚ�©ɋɨɥɡɚɧɫɤɢɣª�ɢɧɠɟɧɟɪɧɵɟ�ɢɡɵɫɤɚɧɢɹ�ɜɵɩɨɥɧɟɧɵ�ɧɚ����% [6-7]. 
Ɉɛɴɟɦ�ɤɚɪɬ�ɩɨɥɢɝɨɧɚ�©ɋɨɥɡɚɧɫɤɢɣª�± ������ɦɥɧ��ɬ��ɜɤɥɸɱɚɹ�ɧɚɞɲɥɚɦɨɜɭɸ�
ɜɨɞɭ� ± ���� ɬɵɫ�� ɦ3�� ȼɵɹɜɥɟɧɧɨɟ� ɫɨɞɟɪɠɢɦɨɟ�� ɲɥɚɦ-ɥɢɝɧɢɧ�� ɫɦɟɫɶ�
ɡɨɥɨɲɥɚɤɨɜ� ɢ� ɲɥɚɦ-ɥɢɝɧɢɧɚ�� ɡɚɝɪɹɡɧɟɧɧɚɹ� ɧɚɞɲɥɚɦɨɜɚɹ� ɜɨɞɚ� ɢ�
ɫɬɪɨɢɬɟɥɶɧɵɟ�ɨɬɯɨɞɵ�[6]. 

ɉɟɪɫɩɟɤɬɢɜɵ 
Ʉɚɪɬɚ-ɧɚɤɨɩɢɬɟɥɶ� ɧɚɞɲɥɚɦɨɜɵɯ� ɜɨɞ� ɩɨɥɢɝɨɧɚ� ©ɋɨɥɡɚɧɫɤɢɣª�

ɜɵɝɥɹɞɢɬ� ɤɚɤ� ɨɛɵɱɧɵɣ� ɩɪɭɞ�� ɫɜɨɟɜɪɟɦɟɧɧɵɟ� ɞɟɣɫɬɜɢɹ� ɎɗɈ� ɨɩɟɪɟɠɚɸɬ�
ɩɟɪɟɥɢɜ�ɜɨɞɵ�ɢ�ɞɚɥɶɧɟɣɲɟɟ�ɟɟ�ɩɨɩɚɞɚɧɢɟ�ɜ�Ȼɚɣɤɚɥ�[3]. 

ɋɬɚɧɰɢɢ� ɨɱɢɫɬɤɢ� ɜɨɞ� ɧɚ� ɬɟɪɪɢɬɨɪɢɢ� ȻɐȻɄ� ɢɦɟɸɬ� ɧɟ� ɬɨɥɶɤɨ�
ɮɭɧɤɰɢɨɧɚɥɶɧɨɟ�� ɧɨ� ɢ� ɩɪɨɫɜɟɬɢɬɟɥɶɫɤɨɟ� ɡɧɚɱɟɧɢɟ�� Ɉɩɵɬ� ɨɡɧɚɤɨɦɥɟɧɢɹ� ɫ�
ɬɟɯɧɨɥɨɝɢɱɟɫɤɢɦɢ� ɩɪɨɰɟɫɫɚɦɢ� ɢ� ɢɯ� ɧɚɝɥɹɞɧɚɹ� ɞɟɦɨɧɫɬɪɚɰɢɹ� ɩɨɡɜɨɥɹɟɬ�
ɭɱɚɫɬɧɢɤɚɦ� ɨɛɪɚɡɨɜɚɬɟɥɶɧɨɝɨ� ɩɪɨɰɟɫɫɚ� ɫɞɟɥɚɬɶ� ɜɵɜɨɞɵ� ɨ� ɡɧɚɱɢɦɨɫɬɢ�
ɫɨɯɪɚɧɟɧɢɹ� ɷɤɨɥɨɝɢɢ� ɪɟɝɢɨɧɚ� ɢ� ɨɫɨɡɧɚɧɧɨɝɨ� ɩɨɬɪɟɛɥɟɧɢɹ�� Ʌɢɤɜɢɞɚɬɨɪɵ�
ɧɚɤɨɩɥɟɧɧɨɝɨ� ɜɪɟɞɚ� ɧɚ� ɬɟɪɪɢɬɨɪɢɢ� ȻɐȻɄ� ɩɪɨɜɟɥɢ� ɷɤɫɤɭɪɫɢɸ� ɞɥɹ�
ɭɱɚɫɬɧɢɤɨɜ�©Ɇɟɧɞɟɥɟɟɜɫɤɨɣ�ɷɤɨɥɨɝɢɱɟɫɤɨɣ�ɷɤɫɩɟɞɢɰɢɢ�Ȼɚɣɤɚɥ-����ª��ɪɢɫ��
1-2). 

https://ru.wikipedia.org/wiki/%D0%9F%D1%80%D0%BE%D0%BC%D1%8B%D1%88%D0%BB%D0%B5%D0%BD%D0%BD%D0%BE%D1%81%D1%82%D1%8C
https://ru.wikipedia.org/wiki/%D0%9F%D1%80%D0%B5%D0%B4%D0%BF%D1%80%D0%B8%D1%8F%D1%82%D0%B8%D0%B5
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Ɋɢɫ�����ɗɤɫɤɭɪɫɢɹ�ɞɥɹ�ɭɱɚɫɬɧɢɤɨɜ�©Ɇɟɧɞɟɥɟɟɜɫɤɨɣ�ɷɤɨɥɨɝɢɱɟɫɤɨɣ�ɷɤɫɩɟɞɢɰɢɢ�Ȼɚɣɤɚɥ-

2021ª ɩɨ ɬɟɪɪɢɬɨɪɢɢ�ɨɛɴɟɤɬɨɜ�ɥɢɤɜɢɞɚɰɢɢ�ɧɚɤɨɩɥɟɧɧɨɝɨ�ɜɪɟɞɚ�ɨɬ�ɈȺɈ�©ȻɐȻɄª 
 

 
Ɋɢɫ��2. ɉɨɫɟɳɟɧɢɟ ɫɬɚɧɰɢɢ�ɨɱɢɫɬɤɢ�ɧɚɞɲɥɚɦɨɜɵɯ�ɜɨɞ�ɛɵɜɲɟɝɨ�ɈȺɈ�©ȻɐȻɄª�

ɭɱɚɫɬɧɢɤɚɦɢ�©Ɇɟɧɞɟɥɟɟɜɫɤɨɣ�ɷɤɨɥɨɝɢɱɟɫɤɨɣ�ɷɤɫɩɟɞɢɰɢɢ�Ȼɚɣɤɚɥ-����ª 
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ȼɵɜɨɞɵ 
ɇɟɨɛɯɨɞɢɦɨ� ɩɨɞɱɟɪɤɧɭɬɶ� ɜɵɫɨɤɭɸ� ɡɧɚɱɢɦɨɫɬɶ� ɜɟɞɟɧɢɹ�

ɪɟɤɭɥɶɬɢɜɚɰɢɨɧɧɵɯ� ɪɚɛɨɬ� ɧɚ� ɬɟɪɪɢɬɨɪɢɹɯ-ɢɫɬɨɱɧɢɤɚɯ� ɡɚɝɪɹɡɧɟɧɢɹ�
ɨɤɪɭɠɚɸɳɟɣ� ɫɪɟɞɵ� ɂɪɤɭɬɫɤɨɣ� ɨɛɥɚɫɬɢ� ɊɎ� ɢ� ɨɡɟɪɚ� Ȼɚɣɤɚɥ� ± ɨɛɴɟɤɬɚ�
ȼɫɟɦɢɪɧɨɝɨ�ɩɪɢɪɨɞɧɨɝɨ�ɧɚɫɥɟɞɢɹ�ɘɇȿɋɄɈ��ɇɟ�ɦɟɧɶɲɟɟ�ɡɧɚɱɟɧɢɟ�ɢɦɟɟɬ�
ɩɨɩɭɥɹɪɢɡɚɰɢɹ� ɷɤɨɥɨɝɢɱɟɫɤɨɝɨ� ɦɵɲɥɟɧɢɹ� ɦɨɥɨɞɟɠɢ� ɩɨɫɪɟɞɫɬɜɨɦ� ɟɟ�
ɨɡɧɚɤɨɦɥɟɧɢɹ� ɫ� ɬɟɯɧɨɥɨɝɢɱɟɫɤɢɦɢ ɩɪɨɰɟɫɫɚɦɢ� ɥɢɤɜɢɞɚɰɢɢ� ɧɚɤɨɩɥɟɧɧɨɝɨ�
ɜɪɟɞɚ�ɢ�ɞɟɦɨɧɫɬɪɚɰɢɢ�ɚɤɬɢɜɧɨɣ�ɮɚɡɵ�ɪɚɛɨɬɵ�ɧɚ�ɦɟɫɬɚɯ� 

Ɇɢɧɢɦɢɡɚɰɢɹ� ɜɪɟɞɚ� ɨɤɪɭɠɚɸɳɟɣ� ɫɪɟɞɟ�� ɧɚɧɟɫɟɧɧɚɹ�ɈȺɈ� ©ȻɐȻɄª��
ɡɚɣɦɟɬ�ɧɟɦɚɥɨ�ɜɪɟɦɟɧɢ��ɨɞɧɚɤɨ��ɎɗɈ��ɤɚɤ�ɢɫɩɨɥɧɢɬɟɥɶ�ɩɪɨɟɤɬɚ��ɨɩɪɟɞɟɥɢɥ�
ɩɟɪɜɨɨɱɟɪɟɞɧɵɟ� ɢ� ɤɨɦɩɥɟɤɫɧɵɟ� ɡɚɞɚɱɢ�� ɩɨɢɫɤ� ɪɟɲɟɧɢɣ� ɞɥɹ� ɤɨɬɨɪɵɯ�
ɚɤɬɢɜɧɨ�ɜɟɞɟɬɫɹ ɜ�ɧɚɫɬɨɹɳɟɟ�ɜɪɟɦɹ� 

 
Ʌɢɬɟɪɚɬɭɪɚ 

 
1. ɉɪɟɫɫ-ɫɥɭɠɛɚ ɋȽɌɍ ɢɦɟɧɢ Ƚɚɝɚɪɢɧɚ ɘ.Ⱥ. ɉɪɟɞɫɬɚɜɢɬɟɥɢ�ɋȽɌɍ� ɢ� ɭɱɟɧɢɤɢ�

©Ɇɟɧɞɟɥɟɟɜɫɤɢɯ� ɤɥɚɫɫɨɜª� ± ɭɱɚɫɬɧɢɤɢ� ɷɤɫɩɟɞɢɰɢɢ� ɧɚ� Ȼɚɣɤɚɥ� [ɗɥɟɤɬɪɨɧɧɵɣ� ɪɟɫɭɪɫ]. 
Ɋɟɠɢɦ� ɞɨɫɬɭɩɚ�� https://www.sstu.ru/news/predstaviteli-sgtu-i-ucheniki-mendeleevskikh-
klassov-posetili-tsellyulozno-bumazhnyy-kombinat-na-bay.html?sphrase_id=760064 
(22.10.2021). 

2. ɉɪɟɫɫ-ɫɥɭɠɛɚ� Ɇɢɧɢɫɬɟɪɫɬɜɚ� ɩɪɢɪɨɞɧɵɯ� ɪɟɫɭɪɫɨɜ� ɢ� ɷɤɨɥɨɝɢɢ� ɊɎ. 
Ɇɟɧɞɟɥɟɟɜɫɤɚɹ ɷɤɨɥɨɝɢɱɟɫɤɚɹ ɷɤɫɩɟɞɢɰɢɹ ɫɨɫɬɨɢɬɫɹ�ɜ�ɫɟɧɬɹɛɪɟ�[ɗɥɟɤɬɪɨɧɧɵɣ�ɪɟɫɭɪɫ]. 
Ɋɟɠɢɦ ɞɨɫɬɭɩɚ� https://www.mnr.gov.ru/press/news/mendeleevskaya_ekologicheskaya_eksp
editsiya_sostoitsya_v_sentyabre/?special_version=Y (28.09.2021). 

3. ɉɪɟɫɫ-ɫɥɭɠɛɚ ɋȽɌɍ ɢɦɟɧɢ Ƚɚɝɚɪɢɧɚ ɘ.Ⱥ. Ⱥɫɩɢɪɚɧɬɤɚ ɋȽɌɍ Ⱥɥɟɤɫɚɧɞɪɚ�
Ƚɥɭɛɨɤɚɹ� ɪɚɫɫɤɚɡɚɥɚ� ɨɛ� ɷɤɨɥɨɝɢɱɟɫɤɨɣ� ɷɤɫɩɟɞɢɰɢɢ� ɧɚ� Ȼɚɣɤɚɥ� [ɗɥɟɤɬɪɨɧɧɵɣ� ɪɟɫɭɪɫ]. 
Ɋɟɠɢɦ� ɞɨɫɬɭɩɚ�� https://www.sstu.ru/news/aspirantka-sgtu-aleksandra-glubokaya-rasskazala-
ob-ekologicheskoy-ekspeditsii-na-baykal.html?sphrase_id=760064 (27.09.2021). 

4. ɉɪɟɫɫ-ɫɥɭɠɛɚ� ɎȽɍɉ� ©ɎɗɈª�� Ɇɟɧɞɟɥɟɟɜɫɤɚɹ� ɷɤɨɥɨɝɢɱɟɫɤɚɹ� ɷɤɫɩɟɞɢɰɢɹ�
ɫɨɫɬɨɹɥɚɫɶ [ɗɥɟɤɬɪɨɧɧɵɣ ɪɟɫɭɪɫ]. Ɋɟɠɢɦ ɞɨɫɬɭɩɚ� https://rosatom.ru/journalist/news/men
deleevskaya-ekologicheskaya-ekspeditsiya-sostoyalas/ (23.10.2021). 

5. ȼɢɤɢɩɟɞɢɹ�� ɫɜɨɛɨɞɧɚɹ� ɷɧɰɢɤɥɨɩɟɞɢɹ�� Ȼɚɣɤɚɥɶɫɤɢɣ� ɰɟɥɥɸɥɨɡɧɨ-ɛɭɦɚɠɧɵɣ�
ɤɨɦɛɢɧɚɬ [ɗɥɟɤɬɪɨɧɧɵɣ ɪɟɫɭɪɫ]. Ɋɟɠɢɦ ɞɨɫɬɭɩɚ� KWWSV���UX�ZLNLSHGLD�RUJ�ZLNL�Ȼɚɣɤɚɥɶɫɤ
ɢɣBɰɟɥɥɸɥɨɡɧɨ-ɛɭɦɚɠɧɵɣBɤɨɦɛɢɧɚɬ (23.10.2021). 

6. Ɇɢɧɢɫɬɟɪɫɬɜɨ� ɩɪɢɪɨɞɧɵɯ� ɪɟɫɭɪɫɨɜ� ɢ� ɷɤɨɥɨɝɢɢ� ɊɎ�� Ƚɨɫɤɨɪɩɨɪɚɰɢɹ�
©Ɋɨɫɚɬɨɦª��Ɋɟɚɥɢɡɚɰɢɹ�ɩɪɨɟɤɬɚ�ɩɨ ɥɢɤɜɢɞɚɰɢɢ�ɧɚɤɨɩɥɟɧɧɨɝɨ�ɜɪɟɞɚ�ɨɤɪɭɠɚɸɳɟɣ�ɫɪɟɞɟ�
ɛɵɜɲɟɝɨ� ɈȺɈ ©ȻɐȻɄª [ɗɥɟɤɬɪɨɧɧɵɣ ɪɟɫɭɪɫ]. Ɋɟɠɢɦ ɞɨɫɬɭɩɚ: http://www.mnr.gov.ru/ 
activity/gencleaning/nvos-bcbk/ (23.10.2021). 

7. Ɇɢɧɢɫɬɟɪɫɬɜɨ� ɩɪɢɪɨɞɧɵɯ� ɪɟɫɭɪɫɨɜ� ɢ� ɷɤɨɥɨɝɢɢ� ɊɎ�� Ƚɨɫɤɨɪɩɨɪɚɰɢɹ�
©Ɋɨɫɚɬɨɦª�� ɉɪɨɟɤɬɢɪɨɜɚɧɢɟ� ɪɚɛɨɬ� ɩɨ� ɥɢɤɜɢɞɚɰɢɢ� ɧɚɤɨɩɥɟɧɧɨɝɨ� ɜɪɟɞɚ� ɨɤɪɭɠɚɸɳɟɣ�
ɫɪɟɞɟ� �ɇȼɈɋ�� [ɗɥɟɤɬɪɨɧɧɵɣ� ɪɟɫɭɪɫ]�� Ɋɟɠɢɦ ɞɨɫɬɭɩɚ: http://www.mnr.gov.ru/ 
activity/gencleaning/nvos-bcbk/ (23.10.2021). 

 
  

http://www.mnr.gov.ru/
http://www.mnr.gov.ru/


305 
 

ɂ� ɉ��ȿɦɟɥɶɹɧɨɜɚ��Ʉ�Ʉ��Ʉɭɪɛɚɧɨɜɚ 
 

ɎȽȻɈɍ�ȼɈ ©ɋɚɪɚɬɨɜɫɤɢɣ�ɝɨɫɭɞɚɪɫɬɜɟɧɧɵɣ�ɦɟɞɢɰɢɧɫɤɢɣ�ɭɧɢɜɟɪɫɢɬɟɬ� 
ɢɦ��ȼ�ɂ��Ɋɚɡɭɦɨɜɫɤɨɝɨª�Ɇɢɧɢɫɬɟɪɫɬɜɚ�ɡɞɪɚɜɨɨɯɪɚɧɟɧɢɹ� 

Ɋɨɫɫɢɣɫɤɨɣ�Ɏɟɞɟɪɚɰɢɢ 
 

ȽɂȽɂȿɇɂɑȿɋɄɂȿ�ɉɊɈȻɅȿɆɕ�ɉɂɌȺɇɂə� 
ɋɈȼɊȿɆȿɇɇɕɏ�ɒɄɈɅɖɇɂɄɈȼ 

 
ɂɡɭɱɟɧɨ� ɫɨɫɬɨɹɧɢɟ� ɩɢɬɚɧɢɹ� ɭɱɚɳɢɯɫɹ� ɨɛɳɟɨɛɪɚɡɨɜɚɬɟɥɶɧɵɯ� ɨɪɝɚɧɢɡɚɰɢɣ�

ɝ� ɋɚɪɚɬɨɜɚ��ɍɫɬɚɧɨɜɥɟɧɨ��ɱɬɨ�ɞɥɹ�ɭɱɚɳɢɯɫɹ�ɦɥɚɞɲɟɝɨ�ɲɤɨɥɶɧɨɝɨ�ɜɨɡɪɚɫɬɚ�ɯɚɪɚɤɬɟɪɧɵ�
ɨɫɨɛɟɧɧɨɫɬɢ� ɩɢɬɚɧɢɹ�� ɫɜɹɡɚɧɧɵɟ� ɫ� ɧɚɪɭɲɟɧɢɹɦɢ� ɪɟɠɢɦɚ� ɢ� ɤɚɱɟɫɬɜɟɧɧɨɣ� ɫɬɨɪɨɧɵ�
ɩɢɬɚɧɢɹ�� ȼɵɹɜɥɟɧɨ�� ɱɬɨ� ɩɨɥɨɜɢɧɚ� ɨɩɪɨɲɟɧɧɵɯ� ɭɱɚɳɢɯɫɹ� ɧɟ� ɭɩɨɬɪɟɛɥɹɸɬ� ɩɢɳɟɜɵɟ�
ɛɥɸɞɚ�ɜ�ɲɤɨɥɟ�ɢɡ-ɡɚ�ɢɯ�©ɧɟɜɤɭɫɧɨɫɬɢª��ɜ�ɬɨ�ɠɟ�ɜɪɟɦɹ�ɢɯ�ɞɨɦɚɲɧɟɟ�ɩɢɬɚɧɢɟ�ɢ�ɩɢɳɟɜɵɟ�
ɫɟɦɟɣɧɵɟ�ɬɪɚɞɢɰɢɢ�ɧɟ�ɫɨɨɬɜɟɬɫɬɜɭɸɬ�ɩɪɢɧɰɢɩɚɦ�ɪɚɰɢɨɧɚɥɶɧɨɝɨ�ɢ�ɡɞɨɪɨɜɨɝɨ�ɩɢɬɚɧɢɹ��
ɍɫɬɚɧɨɜɥɟɧɨ�� ɱɬɨ� ɛɨɥɶɲɢɧɫɬɜɨ� ɲɤɨɥɶɧɢɤɨɜ� ɭɩɨɬɪɟɛɥɹɸɬ� ɧɟɞɨɫɬɚɬɨɱɧɨ� ɦɨɥɨɤɚ� ɢ�
ɦɨɥɨɱɧɵɯ�ɩɪɨɞɭɤɬɨɜ�ɩɪɢ�ɢɡɛɵɬɨɱɧɨɦ�ɭɩɨɬɪɟɛɥɟɧɢɢ�ɫɚɯɚɪɚ�ɢ�ɤɨɥɛɚɫɧɵɯ�ɢɡɞɟɥɢɣ� 

Ʉɥɸɱɟɜɵɟ�ɫɥɨɜɚ��ɩɢɬɚɧɢɟ��ɲɤɨɥɶɧɢɤɢ��ɲɤɨɥɶɧɨɟ�ɩɢɬɚɧɢɟ� 
 

ȼ�ɫɨɜɪɟɦɟɧɧɨɦ�ɦɢɪɟ�ɩɪɢɨɪɢɬɟɬɧɵɦ�ɜɨɩɪɨɫɨɦ�ɹɜɥɹɟɬɫɹ�ɫɨɯɪɚɧɟɧɢɟ�ɢ�
ɩɨɞɞɟɪɠɚɧɢɹ�ɡɞɨɪɨɜɶɹ�ɩɨɞɪɚɫɬɚɸɳɟɝɨ�ɩɨɤɨɥɟɧɢɹ��Ʉɚɤ�ɢɡɜɟɫɬɧɨ��ɡɞɨɪɨɜɶɟ�
± ɦɧɨɝɨɤɨɦɩɨɧɟɧɬɧɨɟ� ɩɨɧɹɬɢɟ�� ɡɚɜɢɫɹɳɟɟ� ɨɬ� ɦɧɨɠɟɫɬɜɚ� ɜɧɭɬɪɟɧɧɢɯ� ɢ�
ɜɧɟɲɧɢɯ� ɮɚɤɬɨɪɨɜ�� Ɍɚɤ�� ɤɚɱɟɫɬɜɟɧɧɨɟ� ɢ� ɫɛɚɥɚɧɫɢɪɨɜɚɧɧɨɟ� ɩɢɬɚɧɢɟ�
ɫɩɨɫɨɛɫɬɜɭɟɬ� ɧɨɪɦɚɥɶɧɨɦɭ� ɮɭɧɤɰɢɨɧɢɪɨɜɚɧɢɸ� ɮɢɡɢɨɥɨɝɢɱɟɫɤɢɯ� ɫɢɫɬɟɦ�
ɨɪɝɚɧɢɡɦɚ�� ɧɚɩɪɚɜɥɟɧɧɵɯ� ɧɚ� ɩɨɞɞɟɪɠɚɧɢɟ� ɪɚɛɨɬɨɫɩɨɫɨɛɧɨɫɬɢ� ɨɪɝɚɧɢɡɦɚ��
ɫɨɯɪɚɧɟɧɢɟ� ɢ� ɭɤɪɟɩɥɟɧɢɟ� ɫɨɫɬɨɹɧɢɹ� ɡɞɨɪɨɜɶɹ�� Ɉɫɨɛɭɸ� ɩɪɨɛɥɟɦɭ�
ɩɪɟɞɫɬɚɜɥɹɟɬ� ɫɨɛɨɣ� ɩɢɬɚɧɢɟ� ɭɱɚɳɟɣɫɹ� ɦɨɥɨɞɟɠɢ�� ɩɨɫɤɨɥɶɤɭ� ɜ�ɲɤɨɥɶɧɨɦ�
ɜɨɡɪɚɫɬɟ� ɨɪɝɚɧɢɡɦ� ɪɟɛɟɧɤɚ� ɚɤɬɢɜɧɨ ɮɨɪɦɢɪɭɟɬɫɹ�� ɚ� ɮɢɡɢɱɟɫɤɢɟ��
ɩɫɢɯɨɷɦɨɰɢɨɧɚɥɶɧɵɟ�ɢ�ɭɦɫɬɜɟɧɧɵɟ�ɧɚɝɪɭɡɤɢ�ɩɨɫɬɨɹɧɧɨ�ɜɨɡɪɚɫɬɚɸɬ� >������
3, 4, 5, 6]. 

ɐɟɥɶɸ� ɢɫɫɥɟɞɨɜɚɧɢɹ� ɛɵɥ� ɚɧɚɥɢɡ� ɨɪɝɚɧɢɡɚɰɢɢ� ɩɢɬɚɧɢɹ� ɞɟɬɟɣ�
ɦɥɚɞɲɟɝɨ�ɲɤɨɥɶɧɨɝɨ�ɜɨɡɪɚɫɬɚ�ɜ�ɫɪɟɞɧɢɯ�ɨɛɳɟɨɛɪɚɡɨɜɚɬɟɥɶɧɵɯ�ɲɤɨɥɚɯ� ɝ��
ɋɚɪɚɬɨɜɚ��ɋ�ɰɟɥɶɸ�ɨɰɟɧɤɢ� ɫɨɫɬɨɹɧɢɹ� ɩɢɬɚɧɢɹ� ɞɟɬɟɣ�ɲɤɨɥɶɧɨɝɨ� ɜɨɡɪɚɫɬɚ��
ɛɵɥ�ɩɪɨɜɟɞɟɧ�ɚɧɤɟɬɧɵɣ�ɨɩɪɨɫ����ɱɟɥɨɜɟɤ��ȼ�ɫɨɨɬɜɟɬɫɬɜɢɢ�ɫ�Ɏɟɞɟɪɚɥɶɧɵɦ�
ɡɚɤɨɧɨɦ�©Ɉɛ�ɨɫɧɨɜɚɯ�ɨɯɪɚɧɵ�ɡɞɨɪɨɜɶɹ�ɝɪɚɠɞɚɧ�ɜ�Ɋɨɫɫɢɣɫɤɨɣ�Ɏɟɞɟɪɚɰɢɢª�
ɨɬ����ɧɨɹɛɪɹ������ɝ��ʋ����-ɎɁ��ɪɟɞ��ɨɬ����ɢɸɥɹ������ɝ���ɨɬ�ɜɫɟɯ�ɪɨɞɢɬɟɥɟɣ�
ɭɱɚɳɢɯɫɹ� ɩɨɥɭɱɟɧɨ� ɢɧɮɨɪɦɢɪɨɜɚɧɧɨɟ� ɞɨɛɪɨɜɨɥɶɧɨɟ� ɫɨɝɥɚɫɢɟ� ɧɚ�
ɜɵɩɨɥɧɟɧɢɟ� ɢɫɫɥɟɞɨɜɚɧɢɣ�� ɜ� ɫɨɨɬɜɟɬɫɬɜɢɢ� ɫ� ɬɪɟɛɨɜɚɧɢɹɦɢ� ɫɬ�� ��
Ɏɟɞɟɪɚɥɶɧɨɝɨ�ɡɚɤɨɧɚ�©Ɉ�ɩɟɪɫɨɧɚɥɶɧɵɯ�ɞɚɧɧɵɯª�ɨɬ����ɢɸɥɹ������ɝ��ʋ����-
ɎɁ�± ɧɚ�ɨɛɪɚɛɨɬɤɭ�ɩɟɪɫɨɧɚɥɶɧɵɯ�ɞɚɧɧɵɯ� 

ȼ� ɪɟɡɭɥɶɬɚɬɟ� ɚɧɚɥɢɡɚ� ɩɨɥɭɱɟɧɧɵɯ� ɞɚɧɧɵɯ� ɛɵɥɨ� ɭɫɬɚɧɨɜɥɟɧɨ�� ɱɬɨ�
ɜɫɟɝɞɚ� ɡɚɜɬɪɚɤɚɸɬ� ɞɨɦɚ� ɦɟɧɟɟ� ɩɨɥɨɜɢɧɵ� ɞɟɬɟɣ� ± 40,0��� ȼ� ɬɨ� ɠɟ� ɜɪɟɦɹ�
ɧɢɤɨɝɞɚ�ɧɟ�ɡɚɜɬɪɚɤɚɸɬ�ɞɨɦɚ�ɥɢɲɶ���8���Ȼɨɥɶɲɢɧɫɬɜɨ�ɠɟ�ɨɩɪɨɲɟɧɧɵɯ�ɧɟ�
ɜɫɟɝɞɚ� ɡɚɜɬɪɚɤɚɸɬ ɞɨɦɚ� ɩɟɪɟɞ� ɩɨɫɟɳɟɧɢɟɦ�ɲɤɨɥɵ�� ɧɚ� ɱɬɨ� ɭɤɚɡɚɥɢ�56,2% 
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ɪɟɫɩɨɧɞɟɧɬɨɜ�� ɗɬɨɬ� ɧɟɛɥɚɝɨɩɪɢɹɬɧɵɣ� ɮɚɤɬ� ɭɫɭɝɭɛɥɹɟɬɫɹ� ɬɟɦ�� ɱɬɨ� ɜ�
ɛɨɥɶɲɢɧɫɬɜɟ� ɫɥɭɱɚɟɜ� ɞɟɬɢ� ɧɟ� ɩɨɥɭɱɚɥɢ ɞɨɦɚ� ©ɝɨɪɹɱɢɣª ɡɚɜɬɪɚɤ�� Ʉɚɤ�
ɩɨɤɚɡɵɜɚɸɬ�ɞɚɧɧɵɟ� ɚɧɤɟɬɧɨɝɨ�ɨɩɪɨɫɚ��ɥɢɲɶ����2��ɞɟɬɟɣ�ɭɩɨɬɪɟɛɥɹɥɢ�ɧɚ�
ɡɚɜɬɪɚɤ� ɤɚɲɢ�� ɍ� ���� ɨɩɪɨɲɟɧɧɵɯ� ɨɩɪɟɞɟɥɟɧ� ©ɛɭɬɟɪɛɪɨɞɧɵɣª� ɬɢɩ�
ɩɢɬɚɧɢɹ.  

Ȼɵɥ� ɩɪɨɜɟɞɟɧ� ɚɧɚɥɢɡ� ɨɪɝɚɧɢɡɚɰɢɢ� ɲɤɨɥɶɧɨɝɨ� ɩɢɬɚɧɢɹ ɜ� ɬɟɱɟɧɢɟ�
ɧɟɞɟɥɢ��ȼ� ɪɟɡɭɥɶɬɚɬɟ� ɛɵɥɨ� ɜɵɹɜɥɟɧɨ�� ɱɬɨ� ɜ� ɝɪɭɩɩɟ�ɦɥɚɞɲɢɯ�ɲɤɨɥɶɧɢɤɨɜ�
ɞɨɫɬɨɜɟɪɧɨ�ɩɪɟɨɛɥɚɞɚɥɢ�ɞɟɬɢ��ɩɨɥɭɱɚɸɳɢɟ�ɲɤɨɥɶɧɵɣ�ɡɚɜɬɪɚɤ�ɟɠɟɞɧɟɜɧɨ��
ɢ�ɨɬɫɭɬɫɬɜɨɜɚɥɢ�ɥɢɰɚ��ɧɟ�ɩɨɥɭɱɚɸɳɢɟ�ɡɚɜɬɪɚɤ�ɜ�ɲɤɨɥɟ ɥɢɛɨ�ɡɚɜɬɪɚɤɚɸɳɢɟ�
ɢɡɪɟɞɤɚ�� 

ɂɧɬɟɪɟɫɧɚ� ɩɪɢɱɢɧɚ�� ɩɨ� ɤɨɬɨɪɨɣ� ɞɟɬɢ� ɩɪɨɩɭɫɤɚɥɢ ɡɚɜɬɪɚɤ� ɜ� ɲɤɨɥɟ��
Ⱥɧɚɥɢɡ� ɨɬɜɟɬɨɜ� ɧɚ� ɷɬɨɬ� ɜɨɩɪɨɫ� ɚɧɤɟɬɵ� ɩɨɡɜɨɥɢɥ� ɭɫɬɚɧɨɜɢɬɶ�� ɱɬɨ� ɜ�
ɛɨɥɶɲɢɧɫɬɜɟ� ɫɥɭɱɚɟɜ� ɞɟɬɢ� ɨɬɦɟɱɚɥɢ� ɧɟɭɞɨɜɥɟɬɜɨɪɢɬɟɥɶɧɵɟ�
ɨɪɝɚɧɨɥɟɩɬɢɱɟɫɤɢɟ� ɩɨɤɚɡɚɬɟɥɢ� ɛɥɸɞ�� ɜ� ɱɚɫɬɧɨɫɬɢ�� ɫɱɢɬɚɥɢ ɲɤɨɥɶɧɵɣ�
ɡɚɜɬɪɚɤ� ɧɟɜɤɭɫɧɵɦ� �47%)�� ȼɤɥɸɱɟɧɢɟ� ɧɚ� ɡɚɜɬɪɚɤ� ɩɪɟɢɦɭɳɟɫɬɜɟɧɧɨ�
©ɧɟɥɸɛɢɦɵɯª ɛɥɸɞ� ɨɬɦɟɬɢɥɢ� ��,���� ȼ� ɨɫɬɚɥɶɧɵɯ� ɫɥɭɱɚɹɯ ɭ� ɞɟɬɟɣ�
ɨɬɦɟɱɚɥɚɫɶ� ɧɟɨɛɯɨɞɢɦɨɫɬɶ� ɫɨɛɥɸɞɚɬɶ� ɨɩɪɟɞɟɥɟɧɧɭɸ� ɞɢɟɬɭ� �ɚ� ɲɤɨɥɶɧɵɟ�
ɡɚɜɬɪɚɤɢ�ɟɣ�ɧɟ�ɫɨɨɬɜɟɬɫɬɜɨɜɚɥɢ), ɭɤɚɡɵɜɚɥɨɫɶ�ɬɚɤɠɟ�ɨɬɫɭɬɫɬɜɢɟ�ɚɩɩɟɬɢɬɚ�ɜ�
ɭɬɪɟɧɧɟɟ�ɜɪɟɦɹ ɢɥɢ ɨɬɫɭɬɫɬɜɢɟ�ɩɪɢɜɵɱɤɢ�ɡɚɜɬɪɚɤɚɬɶ�� 

ɉɨɫɤɨɥɶɤɭ� ɦɧɨɝɢɟ� ɲɤɨɥɶɧɢɤɢ� ɜ� ɤɚɱɟɫɬɜɟ� ɩɪɢɱɢɧɵ� ɨɬɤɚɡɚ� ɨɬ�
ɲɤɨɥɶɧɵɯ� ɡɚɜɬɪɚɤɨɜ� ɭɤɚɡɚɥɢ�� ɱɬɨ� ɜ� ɢɯ� ɫɨɫɬɚɜ� ɜɯɨɞɹɬ� ɧɟɥɸɛɢɦɵɟ� ɢɦɢ�
ɛɥɸɞɚ�� ɛɵɥɢ� ɩɪɨɚɧɚɥɢɡɢɪɨɜɚɧɵ� ɩɢɳɟɜɵɟ� ɩɪɟɞɩɨɱɬɟɧɢɹ� ɢ� ɫɟɦɟɣɧɵɟ�
ɬɪɚɞɢɰɢɢ� ɩɢɬɚɧɢɹ�� ȼ� ɪɟɡɭɥɶɬɚɬɟ� ɛɵɥɨ� ɜɵɹɜɥɟɧɨ�� ɱɬɨ� ɫɪɟɞɢ� ɞɨɦɚɲɧɢɯ�
ɩɢɳɟɜɵɯ� ɩɪɟɞɩɨɱɬɟɧɢɣ� ɧɚɢɛɨɥɟɟ� ɱɚɫɬɨ� ɜɫɬɪɟɱɚɥɢɫɶ� ɠɚɪɟɧɵɟ� ɦɹɫɨ�
(57,3���ɢ�ɤɚɪɬɨɮɟɥɶ (������ɩɢɪɨɠɤɢ�(63%).  

ɑɬɨ� ɤɚɫɚɟɬɫɹ� ɬɪɚɞɢɰɢɨɧɧɵɯ� ɜ� ɫɟɦɶɟ� ɛɥɸɞ�� ɬɨ� ɬɚɤɨɜɵɟ� ɢɦɟɥɢɫɶ� ɜ�
ɛɨɥɶɲɢɧɫɬɜɟ�ɫɥɭɱɚɟɜ�± ɭ�������ɲɤɨɥɶɧɢɤɨɜ��ɉɪɢ�ɚɧɚɥɢɡɟ�ɧɚɡɜɚɧɧɵɯ�ɛɥɸɞ�
ɫɬɚɥɨ�ɨɱɟɜɢɞɧɵɦ��ɱɬɨ�ɨɧɢ�ɫɜɨɞɹɬɫɹ�ɤ�ɬɨɣ�ɠɟ�ɤɨɦɛɢɧɚɰɢɢ�ɦɹɫɚ�ɢ�ɤɚɪɬɨɮɟɥɹ��
ɚ� ɬɚɤɠɟ� ɪɚɡɥɢɱɧɨɣ� ɜɵɩɟɱɤɟ�� Ɍɚɤɢɦ� ɨɛɪɚɡɨɦ�� ɲɤɨɥɶɧɢɤɢ� ɞɨɦɚ�
ɩɪɟɞɩɨɱɢɬɚɸɬ�ɭɩɨɬɪɟɛɥɹɬɶ�ɩɢɳɭ��ɧɟ�ɫɨɨɬɜɟɬɫɬɜɭɸɳɭɸ�ɪɟɤɨɦɟɧɞɚɰɢɹɦ�ɩɨ�
ɩɢɬɚɧɢɸ�ɞɟɬɟɣ�ɲɤɨɥɶɧɨɝɨ� ɜɨɡɪɚɫɬɚ�� ɜ� ɬɨɦ� ɱɢɫɥɟ� ɢ� ɜ� ɫɜɹɡɢ� ɫ� ɬɪɚɞɢɰɢɹɦɢ 
ɩɢɬɚɧɢɹ�ɜ�ɫɟɦɶɟ.  

ɇɟ� ɫɨɨɬɜɟɬɫɬɜɨɜɚɥɨ� ɝɢɝɢɟɧɢɱɟɫɤɢɦ� ɪɟɤɨɦɟɧɞɚɰɢɹɦ� ɢ� ɤɨɥɢɱɟɫɬɜɨ�
ɩɪɢɟɦɨɜ�ɩɢɳɢ�ɜ�ɞɟɧɶ� �ɜɦɟɫɬɟ�ɫɨ ɲɤɨɥɶɧɵɦ�ɩɢɬɚɧɢɟɦ���Ɋɟɝɢɫɬɪɢɪɨɜɚɥɢɫɶ 
ɥɢɰɚ�� ɩɪɢɧɢɦɚɸɳɢɟ� ɩɢɳɭ� ɥɢɲɶ� �� ɪɚɡɚ� ɜ� ɞɟɧɶ�� Ɋɟɞɤɢɟ� ɩɪɢɟɦɵ� ɩɢɳɢ�
ɦɧɨɝɢɟ� ɲɤɨɥɶɧɢɤɢ�� ɤɚɤ� ɩɨɤɚɡɵɜɚɸɬ� ɞɚɧɧɵɟ� ɩɪɨɜɟɞɟɧɧɨɝɨ� ɨɩɪɨɫɚ��
ɤɨɦɩɟɧɫɢɪɭɸɬ� ɭɩɨɬɪɟɛɥɟɧɢɟɦ� ɫɧɟɤɨɜɨɣ� ɩɪɨɞɭɤɰɢɢ�� ɷɧɟɪɝɟɬɢɱɟɫɤɢɯ� ɢ�
ɫɥɚɞɤɢɯ� ɝɚɡɢɪɨɜɚɧɧɵɯ� ɧɚɩɢɬɤɨɜ�� ȼɵɹɜɥɟɧɧɵɣ� ɮɚɤɬ� ɧɟ� ɨɱɟɧɶ�
ɛɥɚɝɨɩɪɢɹɬɧɵɣ� ± ɱɚɫɬɨɟ� ɭɩɨɬɪɟɛɥɟɧɢɟ� ɩɢɳɟɜɵɯ� ɩɪɨɞɭɤɬɨɜ� ɢ� ɧɚɩɢɬɤɨɜ�
ɞɚɧɧɨɣ�ɝɪɭɩɩɵ�ɧɚ�ɮɨɧɟ�ɪɟɞɤɢɯ�ɩɪɢɟɦɨɜ�ɩɢɳɢ�ɦɨɠɟɬ�ɩɪɢɜɟɫɬɢ�ɜ�ɛɭɞɭɳɟɦ�
ɤ�ɪɚɡɜɢɬɢɸ�ɩɚɬɨɥɨɝɢɢ�ɠɟɥɭɞɨɱɧɨ-ɤɢɲɟɱɧɨɝɨ�ɬɪɚɤɬɚ��ɡɚɛɨɥɟɜɚɧɢɹɦ�ɨɛɦɟɧɚ�
ɜɟɳɟɫɬɜ.  
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ɋ� ɩɨɦɨɳɶɸ� ɫɥɟɞɭɸɳɟɝɨ� ɛɥɨɤɚ� ɜɨɩɪɨɫɨɜ� ɚɧɤɟɬɵ� ɦɵ� ɩɵɬɚɥɢɫɶ�
ɜɵɹɫɧɢɬɶ� ɩɢɳɟɜɵɟ� ɩɚɬɬɟɪɧɵ� ɞɟɬɟɣ� ɢ� ɭɫɬɚɧɨɜɢɬɶ�� ɧɚɫɤɨɥɶɤɨ� ɨɧɢ�
ɫɨɨɬɜɟɬɫɬɜɭɸɬ� ɪɟɤɨɦɟɧɞɭɟɦɵɦ� ɩɪɢɧɰɢɩɚɦ� ɩɢɬɚɧɢɹ� ɞɟɬɟɣ� ɲɤɨɥɶɧɨɝɨ�
ɜɨɡɪɚɫɬɚ�� ȼ� ɪɟɡɭɥɶɬɚɬɟ� ɛɵɥɨ� ɜɵɹɜɥɟɧɨ�� ɱɬɨ� ɲɤɨɥɶɧɢɤɢ� ɜ� ɧɟɞɨɫɬɚɬɨɱɧɨɦ�
ɤɨɥɢɱɟɫɬɜɟ� ɭɩɨɬɪɟɛɥɹɥɢ ɦɨɥɨɤɨ� ɢ�ɦɨɥɨɱɧɵɟ�ɩɪɨɞɭɤɬɵ� ± ɜ� ɩɨɞɚɜɥɹɸɳɟɦ�
ɛɨɥɶɲɢɧɫɬɜɟ� ɫɥɭɱɚɟɜ� ����2��� ɞɟɬɢ� ɜɵɩɢɜɚɥɢ� ɥɢɲɶ� �� ɫɬɚɤɚɧ� ����� ɦɥ�� ɜ�
ɫɭɬɤɢ�� ɚ� ɜ� ɨɫɬɚɥɶɧɵɯ� ɫɥɭɱɚɹɯ� ± 2 ɫɬɚɤɚɧɚ�� ȼ� ɬɨ� ɠɟ� ɜɪɟɦɹ�� ɭɩɨɬɪɟɛɥɟɧɢɟ�
ɲɤɨɥɶɧɢɤɚɦɢ ɩɪɨɫɬɵɯ� ɭɝɥɟɜɨɞɨɜ�� ɜ� ɱɚɫɬɧɨɫɬɢ�� ɫɚɯɚɪɚ� ɛɵɥɨ� ɹɜɧɨ�
ɢɡɛɵɬɨɱɧɵɦ� ± ɫɪɟɞɢ� ɨɬɜɟɬɨɜ� ɧɚɢɛɨɥɟɟ� ɱɚɫɬɨ� ɨɬɦɟɱɚɥɢɫɶ� ɜɚɪɢɚɧɬɵ� �±5 
ɱɚɣɧɵɯ� ɥɨɠɟɤ� ɫɚɯɚɪɧɨɝɨ� ɩɟɫɤɚ� ɧɚ� ɱɚɲɤɭ� ɧɚɩɢɬɤɚ�� ɱɬɨ� ɡɧɚɱɢɬɟɥɶɧɨ�
ɩɪɟɜɵɲɚɥɨ ɪɟɤɨɦɟɧɞɭɟɦɨɟ�ɤɨɥɢɱɟɫɬɜɨ. 

ɇɟɛɥɚɝɨɩɪɢɹɬɧɚɹ� ɫ� ɝɢɝɢɟɧɢɱɟɫɤɢɯ� ɩɨɡɢɰɢɣ ɫɢɬɭɚɰɢɹ� ɫɤɥɚɞɵɜɚɥɚɫɶ�
ɩɪɢ� ɚɧɚɥɢɡɟ� ɱɚɫɬɨɬɵ� ɭɩɨɬɪɟɛɥɟɧɢɹ� ɦɹɫɧɵɯ� ɩɨɥɭɮɚɛɪɢɤɚɬɨɜ� ɢ� ɤɨɥɛɚɫɧɵɯ�
ɢɡɞɟɥɢɣ�ɲɤɨɥɶɧɢɤɚɦɢ��ɉɪɢ�ɚɧɚɥɢɡɟ�ɨɬɜɟɬɨɜ�ɪɟɫɩɨɧɞɟɧɬɨɜ�ɛɵɥɨ�ɜɵɹɜɥɟɧɨ��
ɱɬɨ�ɩɪɚɤɬɢɱɟɫɤɢ�ɩɨɥɨɜɢɧ ± ɧɟɫɤɨɥɶɤɨ�ɪɚɡ�ɜ�ɧɟɞɟɥɸ��ɇɟɫɤɨɥɶɤɨ�ɪɚɡ�ɜ�ɦɟɫɹɰ�
ɢɥɢ� ɪɟɞɤɨ� ɭɩɨɬɪɟɛɥɹɥɢ� ɤɨɥɛɚɫɧɵɟ� ɢɡɞɟɥɢɹ� ɥɢɲɶ� ���2% ɢ� ����� ɞɟɬɟɣ�
ɫɨɨɬɜɟɬɫɬɜɟɧɧɨ�� ȼɵɫɨɤɚɹ� ɱɚɫɬɨɬɚ� ɭɩɨɬɪɟɛɥɟɧɢɹ� ɞɚɧɧɵɯ ɩɪɨɞɭɤɬɨɜ�
ɨɛɴɹɫɧɹɬɫɹ�ɬɟɦ��ɱɬɨ�ɜɨ�ɦɧɨɝɢɯ�ɫɟɦɶɹɯ�ɤɨɥɛɚɫɧɵɦɢ�ɢɡɞɟɥɢɹɦɢ�ɡɚɦɟɧɹɟɬɫɹ�
ɦɹɫɨ� ɜ� ɪɚɰɢɨɧɟ� ɞɟɬɟɣ�� ɩɨɫɤɨɥɶɤɭ� ɪɨɞɢɬɟɥɢ� ɭɜɟɪɟɧɵ�� ɱɬɨ� ɤɨɥɛɚɫɧɵɟ�
ɢɡɞɟɥɢɹ� ɹɜɥɹɸɬɫɹ� ɢɫɬɨɱɧɢɤɨɦ� ɛɟɥɤɚ� Ɋɚɡɭɦɟɟɬɫɹ�� ɷɬɨ ɧɟɞɨɩɭɫɬɢɦɨ� ɜɜɢɞɭ�
ɧɟɪɚɜɧɨɰɟɧɧɨɫɬɢ�ɬɚɤɨɣ�ɡɚɦɟɧɵ�� 

ȼ� ɢɬɨɝɟ�� ɩɨɥɭɱɟɧɧɵɟ� ɞɚɧɧɵɟ� ɜɵɝɥɹɞɹɬ� ɧɟɛɥɚɝɨɩɪɢɹɬɧɨ. 
ɉɪɨɜɟɞɟɧɧɵɣ� ɚɧɤɟɬɧɵɣ� ɨɩɪɨɫ� ɲɤɨɥɶɧɢɤɨɜ� ɢ� ɢɯ� ɪɨɞɢɬɟɥɟɣ� ɩɨɡɜɨɥɢɥ�
ɭɫɬɚɧɨɜɢɬɶ�� ɱɬɨ� ɱɚɫɬɨɬɚ� ɩɪɢɟɦɨɜ� ɩɢɳɢ� ɭ� ɛɨɥɶɲɢɧɫɬɜɚ� ɢɡ� ɧɢɯ� ɦɟɧɶɲɟ�
ɪɟɤɨɦɟɧɞɭɟɦɨɣ�� ɩɪɢɱɟɦ� ɩɪɟɢɦɭɳɟɫɬɜɟɧɧɨ� ɡɚ� ɫɱɟɬ� ɨɬɫɭɬɫɬɜɢɹ� ɡɚɜɬɪɚɤɚ�
ɞɨɦɚ�� ɚ� ɬɚɤɠɟ� ɪɟɞɤɨɝɨ� ɩɨɫɟɳɟɧɢɹ�ɲɤɨɥɶɧɨɣ� ɫɬɨɥɨɜɨɣ��ɉɪɢ� ɷɬɨɦ� ɫɥɟɞɭɟɬ�
ɩɨɞɱɟɪɤɧɭɬɶ�� ɱɬɨ� ɩɪɚɤɬɢɱɟɫɤɢ� ɩɨɥɨɜɢɧɚ� ɨɩɪɨɲɟɧɧɵɯ� ɲɤɨɥɶɧɢɤɨɜ�
ɩɨɫɟɳɚɥɚ�ɲɤɨɥɶɧɭɸ�ɫɬɨɥɨɜɭɸ�ɥɢɲɶ��±��ɪɚɡɚ�ɜ�ɧɟɞɟɥɸ��ɚ�ɟɳɟ���7% ± ɥɢɲɶ�
1±�� ɪɚɡɚ� ɜ� ɧɟɞɟɥɸ�� ɬɨ ɟɫɬɶ ɩɪɚɤɬɢɱɟɫɤɢ� ɧɟ� ɛɵɥɚ� ɨɛɟɫɩɟɱɟɧɚ� ɝɨɪɹɱɢɦ�
ɩɢɬɚɧɢɟɦ� ɜ� ɬɟɱɟɧɢɟ� ɞɧɹ�� Ʉɪɨɦɟ� ɬɨɝɨ�� ɩɨɥɭɱɟɧɧɵɟ� ɞɚɧɧɵɟ� ɩɨɡɜɨɥɢɥɢ�
ɩɪɢɣɬɢ�ɤ�ɜɵɜɨɞɭ��ɱɬɨ�ɤɚɱɟɫɬɜɟɧɧɚɹ�ɫɬɨɪɨɧɚ�ɩɢɬɚɧɢɹ�ɲɤɨɥɶɧɢɤɨɜ�ɬɚɤɠɟ�ɧɟ�
ɫɨɨɬɜɟɬɫɬɜɭɟɬ�ɧɨɪɦɚɬɢɜɚɦ�ɢ�ɪɟɤɨɦɟɧɞɚɰɢɹɦ�± ɧɟɪɟɞɤɨ�ɞɟɬɢ�ɩɪɟɞɩɨɱɢɬɚɸɬ�
ɭɬɨɥɹɬɶ� ɝɨɥɨɞ� ɫ� ɩɨɦɨɳɶɸ� ɫɧɟɤɨɜ�� ɚ� ɞɨɦɚ� ɩɢɬɚɸɬɫɹ� ɩɪɟɢɦɭɳɟɫɬɜɟɧɧɨ�
ɤɚɪɬɨɮɟɥɟɦ�ɫ�ɦɹɫɨɦ�ɢ�ɜɵɩɟɱɤɨɣ��ɋɢɬɭɚɰɢɹ�ɭɫɭɝɭɛɥɹɟɬɫɹ�ɬɟɦ�ɮɚɤɬɨɦ��ɱɬɨ�
ɛɨɥɶɲɢɧɫɬɜɨ ɨɩɪɨɲɟɧɧɵɯ� ɞɟɬɟɣ� ɦɥɚɞɲɟɝɨ� ɲɤɨɥɶɧɨɝɨ� ɜɨɡɪɚɫɬɚ� ɢ� ɢɯ�
ɪɨɞɢɬɟɥɟɣ� ɧɟ� ɨɫɨɡɧɚɸɬ ɜɨɡɦɨɠɧɵɟ ɧɟɝɚɬɢɜɧɵɟ� ɩɨɫɥɟɞɫɬɜɢɹ� ɞɥɹ� ɢɯ�
ɡɞɨɪɨɜɶɹ� ɬɚɤɨɝɨ� ɩɚɬɬɟɪɧɚ� ɩɢɬɚɧɢɹ�� Ɍɚɤɠɟ� ɩɪɨɜɟɞɟɧɧɵɣ� ɨɩɪɨɫ� ɩɨɡɜɨɥɢɥ�
ɭɫɬɚɧɨɜɢɬɶ�� ɱɬɨ� ɛɨɥɶɲɢɧɫɬɜɨ� ɲɤɨɥɶɧɢɤɨɜ� ɭɩɨɬɪɟɛɥɹɸɬ� ɧɟɞɨɫɬɚɬɨɱɧɨ�
ɦɨɥɨɤɚ� ɢ� ɦɨɥɨɱɧɵɯ� ɩɪɨɞɭɤɬɨɜ� ɩɪɢ� ɢɡɛɵɬɨɱɧɨɦ� ɭɩɨɬɪɟɛɥɟɧɢɢ� ɫɚɯɚɪɚ ɢ�
ɤɨɥɛɚɫɧɵɯ�ɢɡɞɟɥɢɣ�� 

ȼ� ɰɟɥɨɦ� ɩɨɥɭɱɟɧɧɵɟ� ɞɚɧɧɵɟ� ɫɜɢɞɟɬɟɥɶɫɬɜɭɸɬ� ɨ� ɫɟɪɶɟɡɧɵɯ�
ɧɚɪɭɲɟɧɢɹɯ� ɨɪɝɚɧɢɡɚɰɢɢ� ɩɢɬɚɧɢɹ� ɭ� ɫɨɜɪɟɦɟɧɧɵɯ� ɲɤɨɥɶɧɢɤɨɜ��
ɉɨɞɪɚɫɬɚɸɳɟɟ� ɩɨɤɨɥɟɧɢɟ� ɧɟ� ɜɫɟɝɞɚ� ɨɰɟɧɢɜɚɟɬ� ɩɨɥɟɡɧɨɫɬɶ� ɩɢɳɢ�� ɚ�
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ɜɤɭɫɨɜɵɟ� ɩɪɟɞɩɨɱɬɟɧɢɹ� ɱɚɫɬɨ� ɧɟ� ɤɨɪɪɟɥɢɪɭɸɬ� ɫ ɬɪɟɛɨɜɚɧɢɹɦɢ� ɢ�
ɩɪɢɧɰɢɩɚɦɢ�ɪɚɰɢɨɧɚɥɶɧɨɝɨ�ɩɢɬɚɧɢɹ� ɉɨ-ɩɪɟɠɧɟɦɭ�ɚɤɬɭɚɥɶɧɵɦɢ ɨɫɬɚɸɬɫɹ�
ɩɪɨɛɥɟɦɵ ɨɛɪɚɡɨɜɚɧɢɹ� ɢ� ɤɭɥɶɬɭɪɵ� ɧɚɫɟɥɟɧɢɹ� ɜ� ɜɨɩɪɨɫɚɯ� ɡɞɨɪɨɜɨɝɨ� ɢ�
ɫɛɚɥɚɧɫɢɪɨɜɚɧɧɨɝɨ�ɩɢɬɚɧɢɹ�� 
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ɫɨɟɞɢɧɟɧɢɣ�� ɜɥɟɱɟɬ� ɧɟɨɛɯɨɞɢɦɨɫɬɶ� ɩɨɢɫɤɚ� ɢ� ɪɚɡɪɚɛɨɬɤɢ�
ɜɵɫɨɤɨɷɮɮɟɤɬɢɜɧɵɯ� ɦɟɬɨɞɨɜ� ɨɱɢɫɬɤɢ�� ɤɚɤ� ɚɬɦɨɫɮɟɪɧɨɝɨ� ɜɨɡɞɭɯɚ�� ɬɚɤ� ɢ�
ɩɨɞɡɟɦɧɵɯ/ɩɨɜɟɪɯɧɨɫɬɧɵɯ�ɜɨɞ�ɢ�ɩɨɱɜɵ�>�]. 

ɇɚɢɛɨɥɟɟ�ɜɵɫɨɤɭɸ�ɨɩɚɫɧɨɫɬɶ�ɞɥɹ�ɛɢɨɫɮɟɪɵ�ɩɪɟɞɫɬɚɜɥɹɸɬ�ɚɤɬɢɜɧɵɟ�
ɮɚɪɦɚɰɟɜɬɢɱɟɫɤɢɟ� ɫɭɛɫɬɚɧɰɢɢ� �ȺɎɋ��� ɩɪɨɢɡɜɨɞɢɦɵɟ� ɞɥɹ� ɦɟɞɢɰɢɧɫɤɢɯ�
ɰɟɥɟɣ�� Ɍɪɚɞɢɰɢɨɧɧɵɟ� ɫɩɨɫɨɛɵ� ɨɛɟɡɡɚɪɚɠɢɜɚɧɢɹ� ɫɬɨɱɧɵɯ� ɜɨɞ�
ɮɚɪɦɚɰɟɜɬɢɱɟɫɤɢɯ� ɩɪɟɞɩɪɢɹɬɢɣ� ɨɬɥɢɱɚɸɬɫɹ� ɫɥɨɠɧɨɫɬɶɸ� ɚɩɩɚɪɚɬɭɪɧɨɝɨ�
ɨɮɨɪɦɥɟɧɢɹ� ɢ� ɜɟɫɨɦɵɦɢ� ɷɧɟɪɝɟɬɢɱɟɫɤɢɦɢ� ɡɚɬɪɚɬɚɦɢ�� ɱɬɨ� ɡɧɚɱɢɬɟɥɶɧɨ�
ɡɚɦɟɞɥɹɟɬ�ɩɪɨɰɟɫɫ�ɜɧɟɞɪɟɧɢɹ�ɫɢɫɬɟɦ�ɨɱɢɫɬɤɢ. 

Ʉɨɦɩɪɨɦɢɫɫɧɵɦ�ɪɟɲɟɧɢɟɦ�ɫɬɚɥɨ�ɩɪɢɦɟɧɟɧɢɟ�ɪɹɞɚ�ɦɟɬɨɞɨɜ�ɨɱɢɫɬɤɢ��
ɩɨɥɭɱɢɜɲɢɯ� ɧɚɡɜɚɧɢɟ� $GYDQFHG Oxidation Processes (AOPs) ± 
ɭɫɨɜɟɪɲɟɧɫɬɜɨɜɚɧɧɵɟ� ɨɤɢɫɥɢɬɟɥɶɧɵɟ� ɩɪɨɰɟɫɫɵ�� ɜ� ɨɫɧɨɜɟ� ɤɨɬɨɪɵɯ� ɥɟɠɢɬ�
ɪɚɡɪɭɲɟɧɢɟ ɨɪɝɚɧɢɱɟɫɤɨɝɨ� ɜɟɳɟɫɬɜɚ� ɩɪɢ� ɜɨɡɞɟɣɫɬɜɢɢ� ɪɚɡɥɢɱɧɨɝɨ� ɪɨɞɚ�
ɨɤɢɫɥɢɬɟɥɟɣ�[2] ɫ�ɨɛɪɚɡɨɜɚɧɢɟɦ�ɫɭɩɟɪ-ɨɤɢɫɥɢɬɟɥɟɣ��ɝɢɞɪɨɤɫɢɥ-ɪɚɞɢɤɚɥɵ���
ɇɚɢɛɨɥɟɟ� ɝɥɭɛɨɤɭɸ� ɫɬɟɩɟɧɶ� ɞɟɫɬɪɭɤɰɢɢ� ɡɚɝɪɹɡɧɹɸɳɟɝɨ� ɩɪɟɩɚɪɚɬɚ��
ɨɛɟɫɩɟɱɢɜɚɸɬ�ɩɪɨɰɟɫɫɵ�ɮɨɬɨɤɚɬɚɥɢɬɢɱɟɫɤɨɝɨ�ɨɤɢɫɥɟɧɢɹ�[2-3]. 

Ɍɚɤɢɦ� ɨɛɪɚɡɨɦ�� ɨɫɧɨɜɧɨɣ� ɡɚɞɚɱɟɣ� ɞɚɧɧɨɝɨ� ɢɫɫɥɟɞɨɜɚɧɢɹ� ɹɜɥɹɥɨɫɶ�
ɜɵɹɫɧɟɧɢɟ� ɷɮɮɟɤɬɢɜɧɨɫɬɢ� ɮɨɬɨɤɚɬɚɥɢɬɢɱɟɫɤɨɣ� ɞɟɫɬɪɭɤɰɢɢ� ɦɨɞɟɥɶɧɵɯ�
ɪɚɫɬɜɨɪɨɜ� ɧɢɬɪɨɮɭɪɚɥɚ� ɜ� ɩɪɢɫɭɬɫɬɜɢɢ� ɢɧɧɨɜɚɰɢɨɧɧɵɯ� ɨɛɪɚɡɰɨɜ�
ɝɟɬɟɪɨɝɟɧɧɨɝɨ� ɮɨɬɨɤɚɥɢɡɚɬɨɪɚ� ɧɚ� ɨɫɧɨɜɟ� ɧɢɬɪɢɞɚ� ɭɝɥɟɪɨɞɚ� (݃í3ܰ4ܥ). 
ɋɨɝɥɚɫɧɨ� ɞɚɧɧɵɦ� ɪɚɡɥɢɱɧɵɯ� ɢɫɬɨɱɧɢɤɨɜ� ɞɚɧɧɵɣ� ɬɢɩ� ɤɚɬɚɥɢɡɚɬɨɪɚ�
ɩɪɢɧɰɢɩɢɚɥɶɧɨ� ɨɬɥɢɱɚɟɬɫɹ� ɨɬ� ɨɛɳɟɢɡɜɟɫɬɧɵɯ� ɦɟɬɚɥɥɨɨɤɫɢɞɧɵɯ�
ɤɚɬɚɥɢɡɚɬɨɪɨɜ��ɧɚ�ɨɫɧɨɜɟ�7L��=U�ɢ�ɞɪ.) [4]. 

ɂɫɫɥɟɞɨɜɚɧɢɹ� ɩɨ� ɮɨɬɨɨɤɢɫɥɟɧɢɸ� ɜɨɞɧɵɯ� ɪɚɫɬɜɨɪɨɜ� ɧɢɬɪɨɮɭɪɚɥɚ�
(C6H6N4O4�� ɩɪɨɜɨɞɢɥɢ ɧɚ� ɥɚɛɨɪɚɬɨɪɧɨɣ� ɭɫɬɚɧɨɜɤɟ ɫɬɚɰɢɨɧɚɪɧɨɝɨ� ɬɢɩɚ, 
ɩɪɢɧɰɢɩɢɚɥɶɧɚɹ�ɫɯɟɦɚ�ɤɨɬɨɪɨɣ�ɩɪɟɞɫɬɚɜɥɟɧɚ�ɧɚ�ɪɢɫ����>�].  

 
Ɋɢɫ���� ɋɯɟɦɚ�ɷɤɫɩɟɪɢɦɟɧɬɚɥɶɧɨɣ�ɭɫɬɚɧɨɜɤɢ��ɜɢɞ�ɫɜɟɪɯɭ�� 

1-ɥɚɦɩɚ�ȾɊȻ-8; 2-ɤɜɚɪɰɟɜɚɹ�ɩɪɨɛɢɪɤɚ���-ɦɟɬɚɥɥɢɱɟɫɤɢɣ�ɤɨɪɩɭɫ���-ɛɥɨɤ�ɩɢɬɚɧɢɹ 
 

Ɇɟɬɨɞɢɤɚ�ɷɤɫɩɟɪɢɦɟɧɬɨɜ�ɩɨ�ɨɤɢɫɥɢɬɟɥɶɧɵɦ�ɩɪɨɰɟɫɫɚɦ�ɡɚɤɥɸɱɚɥɚɫɶ�
ɜ� ɫɥɟɞɭɸɳɟɦ�� ɜ� ���� ɦɥ� ɜɨɞɧɨɝɨ� ɪɚɫɬɜɨɪɚ� ɧɢɬɪɨɮɭɪɚɥɚ� ɫ� ɤɨɧɰɟɧɬɪɚɰɢɟɣ��
ɪɚɜɧɨɣ� �� ɝ/ɥ�� ɞɢɫɩɟɪɝɢɪɨɜɚɥɢ� �,��� ɝ� ɩɨɪɨɲɤɚ� ɧɢɬɪɢɞɚ� ɭɝɥɟɪɨɞɚ� �mkat�� ɢ�
ɩɟɪɟɦɟɲɢɜɚɥɢ� ɧɚ� ɦɚɝɧɢɬɧɨɣ� ɦɟɲɚɥɤɟ� ɜ� ɬɟɱɟɧɢɟ� ��� ɦɢɧɭɬ�� Ⱦɚɥɟɟ�
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ɩɨɥɭɱɟɧɧɭɸ� ɫɭɫɩɟɧɡɢɸ� ɩɨɦɟɳɚɥɢ� ɜ� ɤɜɚɪɰɟɜɵɟ� ɩɪɨɛɢɪɤɢ� ɢ� ɩɪɨɜɨɞɢɥɢ�
ɩɪɨɰɟɫɫ�ɮɨɬɨɤɚɬɚɥɢɡɚ��ɋ�ɰɟɥɶɸ�ɧɚɛɥɸɞɟɧɢɹ�ɡɚ�ɢɡɦɟɧɟɧɢɟɦ�ɤɨɧɰɟɧɬɪɚɰɢɢ�
ɧɢɬɪɨɮɭɪɚɥɚ� ɜ� ɪɚɫɬɜɨɪɟ� ɢ� ɩɪɨɬɟɤɚɧɢɹ� ɮɨɬɨɯɢɦɢɱɟɫɤɨɣ� ɪɟɚɤɰɢɢ ɱɟɪɟɡ�
ɤɚɠɞɵɟ������������ɦɢɧɭɬ�ɨɫɭɳɟɫɬɜɥɹɥɢ ɨɬɛɨɪ�ɩɪɨɛ� 

Ⱦɥɹ� ɮɨɬɨɤɚɬɚɥɢɬɢɱɟɫɤɨɣ� ɞɟɫɬɪɭɤɰɢɢ� ɧɢɬɪɨɮɭɪɚɥɚ ɢɫɩɨɥɶɡɨɜɚɥɢ�
ɨɛɪɚɡɰɵ� ɤɚɬɚɥɢɡɚɬɨɪɚ� ɧɢɬɪɢɞɚ� ɭɝɥɟɪɨɞɚ� �݃í3ܰ4ܥ��� ɩɨɥɭɱɟɧɧɵɟ� ɧɚ� ɛɚɡɟ�
ɇɚɭɱɧɨ-ɬɟɯɧɨɥɨɝɢɱɟɫɤɨɝɨ� ɰɟɧɬɪɚ� Ɋɨɫɫɢɣɫɤɨɣ� ɚɤɚɞɟɦɢɢ� ɧɚɭɤ� ɩɨ�
ɫɥɟɞɭɸɳɢɦ�ɦɟɬɨɞɢɤɚɦ� 
x ɨɛɪɚɡɟɰ� ʋ� - ɩɪɨɜɨɞɢɥɢ� ɬɟɪɦɢɱɟɫɤɭɸ� ɨɛɪɚɛɨɬɤɭ ɦɟɥɚɦɢɧɚ� ɜ�
ɛɟɡɜɨɡɞɭɲɧɨɣ�ɫɪɟɞɟ�ɩɪɢ�ɬɟɦɩɟɪɚɬɭɪɟ�����&�ɜ�ɬɟɱɟɧɢɢ���ɱɚɫɨɜ� 
x ɨɛɪɚɡɟɰ� ʋ�� - ɧɚɜɟɫɤɭ� ɦɟɥɚɦɢɧɚ� ɩɟɪɟɬɢɪɚɥɢ� ɫ� ɱɚɫɬɢɰɚɦɢ ɨɤɫɢɞɚ�
ɤɪɟɦɧɢɹ� �SiO2), 1/�� ɱɚɫɬɶ� ɩɨɥɭɱɟɧɧɨɝɨ� ɩɨɪɨɲɤɚ� ɩɨɦɟɳɚɥɢ� ɜ� ɡɚɤɪɵɬɵɣ�
ɬɢɝɟɥɶ�ɢ�ɜɵɞɟɪɠɢɜɚɥɢ���ɱɚɫɚ�ɩɪɢ�ɬɟɦɩɟɪɚɬɭɪɟ�- ����-����ɋ� 
x ɨɛɪɚɡɟɰ� ʋ�� - ɦɟɥɚɦɢɧ� ɫɦɟɲɢɜɚɥɢ� ɫ� ɨɤɫɢɞɨɦ� ɬɢɬɚɧɚ� (TiO2) ɜ�
ɩɪɨɩɨɪɰɢɢ�����ɢ�ɬɟɪɦɨɨɛɪɚɛɚɬɵɜɚɥɢ�ɜ�ɬɟɱɟɧɢɢ��-ɯ�ɱɚɫɨɜ�ɩɪɢ�ɬɟɦɩɟɪɚɬɭɪɟ�- 
����ɋ� 

Ɋɟɡɭɥɶɬɚɬɵ�ɩɪɨɜɟɞɟɧɧɵɯ�ɢɫɫɥɟɞɨɜɚɧɢɣ ɩɪɟɞɫɬɚɜɥɟɧɵ�ɧɚ�ɪɢɫ�2. 
 

 
 

Ɋɢɫ�����Ɂɚɜɢɫɢɦɨɫɬɶ�ɷɮɮɟɤɬɢɜɧɨɫɬɢ�ɨɤɢɫɥɟɧɢɹ�ɪɚɫɬɜɨɪɨɜ�ɧɢɬɪɨɮɭɪɚɥɚ�ɫ�ɭɱɚɫɬɢɟɦ�
ɮɨɬɨɤɚɬɚɥɢɡɚɬɨɪɨɜ�ɨɬ�ɜɪɟɦɟɧɢ�ɤɨɧɬɚɤɬɚ�ɫ�ɡɨɧɨɣ�ɨɛɥɭɱɟɧɢɹ�� 

 
ȼ� ɯɨɞɟ� ɷɤɫɩɟɪɢɦɟɧɬɚ� ɛɵɥɚ� ɩɨɞɬɜɟɪɠɞɟɧɚ� ɷɮɮɟɤɬɢɜɧɨɫɬɶ�

ɢɫɩɨɥɶɡɨɜɚɧɢɹ� ɮɨɬɨɞɟɫɬɪɭɤɬɢɜɧɵɯ� ɦɟɬɨɞɨɜ� ɜ� ɪɟɚɤɰɢɢ� ɝɥɭɛɨɤɨɝɨ�
ɨɤɢɫɥɟɧɢɹ� ɧɢɬɪɨɮɭɪɚɥɚ�� Ɍɚɤɠɟ� ɢɡ� ɩɪɟɞɫɬɚɜɥɟɧɧɵɯ� ɧɚ� ɪɢɫ���
ɷɤɫɩɟɪɢɦɟɧɬɚɥɶɧɵɯ� ɞɚɧɧɵɯ�� ɨɩɪɟɞɟɥɟɧɨ�� ɱɬɨ� ɜɜɟɞɟɧɢɟ� ɜ� ɫɢɫɬɟɦɭ�
ɮɨɬɨɤɚɬɚɥɢɡɚɬɨɪɚ� ɧɚ� ɨɫɧɨɜɟ� ɧɢɬɪɢɞɚ� ɭɝɥɟɪɨɞɚ�� ɦɨɞɢɮɢɰɢɪɨɜɚɧɧɨɝɨ�
ɨɤɫɢɞɨɦ� ɤɪɟɦɧɢɹ�� ɩɨɡɜɨɥɹɟɬ� ɞɨɫɬɢɱɶ� ɦɚɤɫɢɦɚɥɶɧɨɣ� ɫɬɟɩɟɧɢ� ɞɟɫɬɪɭɤɰɢɢ�
ɪɚɜɧɨɣ������� 
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ɉɊɂɆȿɊɕ�ɇɈȼɕɏ�ɗɄɈɅɈȽɂɑȿɋɄɂɏ�ɄɈɇɐȿɉɐɂɃ��

ȾȿɅȺɘɓɂɏ�ɒȺȽ�ȼɉȿɊȿȾ�ȼ�ɈɌɇɈɒȿɇɂɂ� 
ɗɄɈɅɈȽɂɑȿɋɄɈȽɈ�ɉɊɈɋȼȿɓȿɇɂə 

 
ɂɡɭɱɟɧɢɟ ɫɚɦɨɨɱɢɳɟɧɢɹ� ɜɨɞɵ� ɹɜɥɹɟɬɫɹ� ɚɤɬɭɚɥɶɧɵɦ� ɷɤɨɥɨɝɢɱɟɫɤɢɦ�

ɧɚɩɪɚɜɥɟɧɢɟɦ�� ɤɨɬɨɪɨɟ� ɩɨɡɜɨɥɹɟɬ� ɪɚɫɫɦɚɬɪɢɜɚɬɶ� ɪɟɚɥɶɧɵɟ� ɹɜɥɟɧɢɹ� ɢ� ɜɧɟɞɪɹɬɶ� ɧɨɜɵɟ�
ɦɟɬɨɞɢɤɢ� ɪɟɲɟɧɢɹ� ɮɭɧɞɚɦɟɧɬɚɥɶɧɵɯ� ɩɪɨɛɥɟɦ� ɩɪɢɪɨɞɨɨɯɪɚɧɧɨɣ� ɫɮɟɪɵ�� ȼ� ɞɚɧɧɨɣ�
ɪɚɛɨɬɟ�ɩɪɨɜɨɞɢɬɫɹ�ɚɧɚɥɢɡ�ɢɫɫɥɟɞɨɜɚɧɢɣ�ɜɟɞɭɳɢɯ�ɫɩɟɰɢɚɥɢɫɬɨɜ�ɜ�ɷɬɨɣ�ɨɛɥɚɫɬɢ�ɫ�ɰɟɥɶɸ�
ɨɛɫɭɠɞɟɧɢɹ�ɩɪɚɤɬɢɱɟɫɤɨɣ�ɩɨɥɶɡɵ�ɢɦɩɥɟɦɟɧɬɚɰɢɢ�ɷɤɨɥɨɝɢɱɟɫɤɨɝɨ�ɡɚɤɨɧɨɞɚɬɟɥɶɫɬɜɚ�ɊɎ�
ɢ�ɭɥɭɱɲɟɧɢɹ�ɷɤɨɥɨɝɢɱɟɫɤɨɝɨ�ɢ�ɛɢɨɥɨɝɢɱɟɫɤɨɝɨ�ɨɛɪɚɡɨɜɚɧɢɹ�� 

 

ȼ� ɩɪɚɤɬɢɱɟɫɤɢɯ� ɫɮɟɪɚɯ� ɷɤɨɥɨɝɢɱɟɫɤɨɝɨ� ɢ� ɛɢɨɥɨɝɢɱɟɫɤɨɝɨ�
ɨɛɪɚɡɨɜɚɧɢɹ�ɫɭɳɟɫɬɜɟɧɧɨ�ɜɚɠɧɵɦ�ɹɜɥɹɟɬɫɹ�ɢɡɭɱɟɧɢɟ�ɫɚɦɨɨɱɢɳɟɧɢɹ�ɜɨɞɵ�
ɜ� ɜɨɞɧɵɯ� ɷɤɨɫɢɫɬɟɦɚɯ�� Ⱥɤɬɭɚɥɶɧɨɫɬɶ� ɷɬɨɝɨ� ɜɵɪɚɠɚɟɬɫɹ� ɜ� ɧɚɯɨɠɞɟɧɢɢ�
ɪɟɲɟɧɢɣ�ɬɚɤɢɯ�ɮɭɧɞɚɦɟɧɬɚɥɶɧɵɯ�ɷɤɨɥɨɝɢɱɟɫɤɢɯ�ɩɪɨɛɥɟɦ��ɤɚɤ�ɡɚɝɪɹɡɧɟɧɢɟ�
ɩɨɜɟɪɯɧɨɫɬɧɵɯ� ɜɨɞ� ɢ� ɧɚɪɭɲɟɧɢɟ� ɫɬɚɛɢɥɶɧɨɫɬɢ� ɷɤɨɫɢɫɬɟɦɵ�� ɚ� ɬɚɤɠɟ� ɞɥɹ�
ɪɟɲɟɧɢɹ�ɩɪɢɤɥɚɞɧɵɯ�ɜɨɩɪɨɫɨɜ�� ɫɜɹɡɚɧɧɵɯ�ɫ� ɭɫɬɨɣɱɢɜɵɦ�ɢɫɩɨɥɶɡɨɜɚɧɢɟɦ�
ɜɨɞɧɵɯ�ɪɟɫɭɪɫɨɜ�>�@��Ɇɧɨɝɢɟ�ɢɫɫɥɟɞɨɜɚɬɟɥɢ�ɡɚɧɢɦɚɸɬɫɹ�ɷɬɢɦ�ɜɨɩɪɨɫɨɦ�ɢ�
ɭɠɟ�ɩɨɥɭɱɢɥɢ�ɫɭɳɟɫɬɜɟɧɧɵɟ�ɪɟɡɭɥɶɬɚɬɵ��ɩɨ�ɤɨɬɨɪɵɦ�ɦɵ�ɦɨɠɟɦ�ɫɭɞɢɬɶ�ɨ�
ɩɪɢɧɰɢɩɢɚɥɶɧɨɣ�ɜɚɠɧɨɫɬɢ�ɩɪɨɰɟɫɫɚ� 
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Ȼɭɞɟɦ� ɨɩɢɪɚɬɶɫɹ� ɧɚ� ɷɤɨɥɨɝɢɱɟɫɤɭɸ� ɬɟɨɪɢɸ� ɩɨɥɢɮɭɧɤɰɢɨɧɚɥɶɧɨɣ�
ɪɨɥɢ� ɛɢɨɬɵ� ɜ� ɫɚɦɨɨɱɢɳɟɧɢɢ� ɜɨɞɧɵɯ� ɷɤɨɫɢɫɬɟɦ� >��� ��� �@�� ɇɟɨɛɯɨɞɢɦɨ� ɜ�
ɩɨɥɧɨɣ�ɦɟɪɟ�ɨɯɚɪɚɤɬɟɪɢɡɨɜɚɬɶ�ɩɪɨɰɟɫɫɵ��ɜɟɞɭɳɢɟ�ɤ�ɫɚɦɨɨɱɢɳɟɧɢɸ�ɜɨɞɵ��
ɧɟ�ɩɪɟɧɟɛɪɟɝɚɹ�ɧɢ�ɨɞɧɢɦ�ɢɡ�ɧɢɯ��ɩɨɫɤɨɥɶɤɭ�ɬɨɥɶɤɨ�ɢɯ�ɫɨɜɨɤɭɩɧɨɟ�ɞɟɣɫɬɜɢɟ�
ɞɚɟɬ�ɜɢɞɢɦɵɣ�ɪɟɡɭɥɶɬɚɬ��ȼ�ɬɚɤɨɦ�ɫɥɭɱɚɟ�ɩɪɚɜɢɥɶɧɟɟ�ɛɭɞɟɬ�ɢɯ�ɪɚɡɞɟɥɢɬɶ�ɧɚ�
ɝɪɭɩɩɵ�� ɮɢɡɢɱɟɫɤɢɟ�� ɯɢɦɢɱɟɫɤɢɟ� ɢ� ɛɢɨɥɨɝɢɱɟɫɤɢɟ� ɩɪɨɰɟɫɫɵ�� ȼɫɟ� ɨɧɢ�
ɪɟɝɭɥɢɪɭɸɬɫɹ�ɢ�ɫɭɳɟɫɬɜɟɧɧɨ�ɡɚɜɢɫɹɬ�ɞɪɭɝ�ɨɬ�ɞɪɭɝɚ��ɋ�Ⱥ��Ɉɫɬɪɨɭɦɨɜ�ɞɟɥɚɟɬ�
ɨɱɟɧɶ�ɜɚɠɧɵɣ�ɜɵɜɨɞ�ɨ�ɬɨɦ��ɱɬɨ�ɛɢɨɬɢɱɟɫɤɢɟ�ɮɚɤɬɨɪɵ��ɷɬɨ�©ɫɟɪɞɰɟª�ɜɫɟɣ�
ɫɢɫɬɟɦɵ�� Ⱦɟɣɫɬɜɢɬɟɥɶɧɨ�� ɩɨɥɚɝɚɸ� ɧɟɥɶɡɹ� ɧɟ� ɫɨɝɥɚɫɢɬɶɫɹ� ɫ� ɷɬɢɦ�� ɩɨɬɨɦɭ�
ɱɬɨ� ɢɦɟɧɧɨ� ɨɬ� ɝɢɞɪɨɛɢɨɧɬɨɜͲɮɢɥɶɬɪɚɬɨɪɨɜ� ɡɚɜɢɫɢɬ� ɩɪɨɡɪɚɱɧɨɫɬɶ� ɜɨɞɵ��
ɫɬɟɩɟɧɶ� ɟɟ� ɨɱɢɫɬɤɢ�� ɚ� ɭɠɟ� ɧɚ� ɷɬɨ� ɧɚɤɥɚɞɵɜɚɸɬɫɹ� ɮɨɬɨɯɢɦɢɱɟɫɤɢɟ� ɢ�
ɮɢɡɢɱɟɫɤɢɟ�ɩɪɨɰɟɫɫɵ�� 

ȼɥɢɹɧɢɟ� ɧɚ� ɜɫɟ� ɩɪɨɰɟɫɫɵ� ɜ� ɜɨɞɨɟɦɟ� ɢɦɟɸɬ� ɫɬɭɩɟɧɱɚɬɵɣ� ɯɚɪɚɤɬɟɪ��
Ɋɚɫɫɦɨɬɪɢɦ� ɨɞɧɭ� ɬɚɤɭɸ� ©ɫɬɭɩɟɧɶª� ɤɚɤ� ɮɭɧɤɰɢɨɧɚɥɶɧɭɸ� ɟɞɢɧɢɰɭ�� ɨɧɚ�
ɜɤɥɸɱɚɟɬ� ɞɜɚ� ɨɛɴɟɤɬɚ�� ɨɞɢɧ� ɧɚɯɨɞɢɬɫɹ� ɧɚ� ɧɢɠɟɫɬɨɹɳɟɦ� ɬɪɨɮɢɱɟɫɤɨɦ�
ɭɪɨɜɧɟ�� ɞɪɭɝɨɣ� � ɧɚ� ɜɵɲɟɫɬɨɹɳɟɦ�� ȼɬɨɪɨɣ�� ɧɟɫɨɦɧɟɧɧɨ�� ɨɤɚɡɵɜɚɟɬ�
ɥɢɦɢɬɢɪɭɸɳɟɟ�ɜɥɢɹɧɢɟ�ɧɚ�ɩɟɪɜɨɝɨ��ɫɬɟɩɟɧɶ�ɜɥɢɹɧɢɹ�ɡɚɜɢɫɢɬ�ɨɬ�ɦɧɨɠɟɫɬɜɚ�
ɮɚɤɬɨɪɨɜ� ɫɪɟɞɵ�� Ʉɚɤ� ɞɨɤɚɡɚɬɟɥɶɫɬɜɨ� ɫɬɭɩɟɧɱɚɬɨɝɨ� ɜɥɢɹɧɢɹ� ɨɪɝɚɧɢɡɦɨɜ�
ɨɞɧɨɝɨ� ɬɪɨɮɢɱɟɫɤɨɝɨ� ɭɪɨɜɧɹ� ɧɚ� ɞɪɭɝɢɟ�� ɪɚɫɫɦɨɬɪɢɦ� ɷɤɫɩɟɪɢɦɟɧɬɚɥɶɧɵɟ�
ɞɚɧɧɵɟ�� ɩɨɥɭɱɟɧɧɵɟ� ɋ�Ⱥ�� Ɉɫɬɪɨɭɦɨɜɵɦ� >��� ��� �@�� ɇɚ� ɩɪɢɦɟɪɟ� ɦɨɥɥɸɫɤɚ�
Lymnaea stagnalis ɛɵɥɨ� ɜɵɹɜɥɟɧɨ�� ɱɬɨ� ɩɪɢ� ɜɨɡɞɟɣɫɬɜɢɢ�
ɬɟɬɪɚɞɟɰɢɥɬɪɢɦɟɬɢɥɚɦɦɨɧɢɣͲɛɪɨɦɢɞɨɦ�ɧɚɪɭɲɚɟɬɫɹ�ɜɟɪɬɢɤɚɥɶɧɵɣ�ɩɟɪɟɧɨɫ�
ɜɟɳɟɫɬɜɚ� ɜ� ɦɢɤɪɨɤɨɫɦɟ�� ɤɨɬɨɪɵɣ� ɹɜɥɹɟɬɫɹ� ɚɧɚɥɨɝɨɦ� ɷɤɨɫɢɫɬɟɦɵ� ɜ�
ɢɫɫɥɟɞɨɜɚɧɢɢ��Ɋɟɡɭɥɶɬɚɬɨɦ� ɷɤɫɩɟɪɢɦɟɧɬɚ� ɫɬɚɥɨ� ɬɨ�� ɱɬɨ� ɩɪɢ�ɞɨɛɚɜɥɟɧɢɢ���
ɦɝ�ɥ� ɌȾɌɆȺ� ɩɪɢ� ɫɨɯɪɚɧɟɧɢɢ� ɩɨɫɬɨɹɧɧɨɣ� ɬɟɦɩɟɪɚɬɭɪɵ� ����Υ ɫɩɭɫɬɹ� ���
ɱɚɫ� ɫ� ɧɚɱɚɥɚ� ɢɧɤɭɛɚɰɢɢ� ɫɬɟɩɟɧɶ� ɢɧɝɢɛɢɪɨɜɚɧɢɹ� ɫɤɨɪɨɫɬɢ� ɩɢɬɚɧɢɹ�
ɫɨɫɬɚɜɥɹɥɚ��������ɩɨ�ɩɪɨɲɟɫɬɜɢɢ����ɱɚɫɨɜ������������ɱɚɫɨɜ���������Ʉɚɤ�
ɢɬɨɝ�ɫɬɟɩɟɧɶ�ɢɧɝɢɛɢɪɨɜɚɧɢɹ�ɧɚɤɨɩɥɟɧɢɹ�ɩɟɥɥɟɬ�ɧɚ�ɞɧɟ�ɦɢɤɪɨɤɨɫɦɨɜ�ɡɚ����
ɱɚɫɚ� ɫɨɫɬɚɜɢɥɚ� ������� ɱɬɨ� ɧɟɪɚɡɪɵɜɧɨ� ɫɜɹɡɚɧɨ� ɫ� ɜɟɪɬɢɤɚɥɶɧɵɦ�
ɬɪɚɧɫɩɨɪɬɨɦ�ɷɥɟɦɟɧɬɨɜ�ɱɟɪɟɡ�ɷɤɨɫɢɫɬɟɦɭ��ɉɨɦɢɦɨ�ɷɬɨɝɨ��ɫɦɟɪɬɧɨɫɬɶ�ɩɨɫɥɟ�
ɬɪɟɬɶɟɝɨ�ɞɧɹ�ɢɧɤɭɛɚɰɢɢ�ɫɨɫɬɚɜɢɥɚ�������Ɇɨɠɧɨ�ɫɞɟɥɚɬɶ�ɡɚɤɥɸɱɟɧɢɟ�ɨ�ɬɨɦ��
ɱɬɨ� ɩɪɢɫɭɬɫɬɜɭɟɬ� ɷɤɨɥɨɝɢɱɟɫɤɚɹ� ɨɩɚɫɧɨɫɬɶ� ɧɟɨɛɪɚɬɢɦɨɝɨ� ɡɚɝɪɹɡɧɟɧɢɹ�
ɯɢɦɢɱɟɫɤɢɦɢ� ɜɟɳɟɫɬɜɚɦɢ� ɢ� ɱɬɨ� ɩɨɜɟɪɯɧɨɫɬɧɨͲɚɤɬɢɜɧɵɟ� ɜɟɳɟɫɬɜɚ� ɜ�
ɡɧɚɱɢɬɟɥɶɧɨɣ� ɫɬɟɩɟɧɢ� ɭɝɧɟɬɚɸɬ� ɮɢɥɶɬɪɚɰɢɨɧɧɭɸ� ɚɤɬɢɜɧɨɫɬɶ�
ɝɢɞɪɨɛɢɨɧɬɨɜ�� ȿɫɥɢ� ɤɨɥɢɱɟɫɬɜɚ� ɉȺȼ� ɞɨɫɬɢɝɚɸɬ� ɫɭɛɥɟɬɚɥɶɧɵɯ�
ɤɨɧɰɟɧɬɪɚɰɢɣ��ɬɨ�ɜɨɡɧɢɤɚɟɬ�ɫɟɪɶɟɡɧɚɹ�ɭɝɪɨɡɚ�ɫɬɚɛɢɥɶɧɨɫɬɢ�ɷɤɨɫɢɫɬɟɦɵ�  

ɂɫɯɨɞɹ�ɢɡ�ɪɚɫɫɦɨɬɪɟɧɧɵɯ�ɪɚɧɟɟ�ɪɚɛɨɬ��ɦɨɠɧɨ�ɫɞɟɥɚɬɶ�ɜɵɜɨɞ�ɨ�ɬɨɦ��
ɱɬɨ�ɱɟɥɨɜɟɤ�ɫɩɨɫɨɛɟɧ�ɜɥɢɹɬɶ�ɧɚ�ɜɪɟɦɟɧɧɨɟ�ɫɦɟɳɟɧɢɟ�ɪɚɜɧɨɜɟɫɢɹ�ɜ�ɬɭ�ɢɥɢ�
ɢɧɭɸ� ɫɬɨɪɨɧɭ� ɜ� ɷɤɨɫɢɫɬɟɦɟ�� ɬɚɤ� ɤɚɤ� ɜɫɟ� ɩɪɨɰɟɫɫɵ� ɜ� ɧɟɣ� ɜɡɚɢɦɨɫɜɹɡɚɧɵ��
ɗɬɢɦ� ɦɨɠɧɨ� ɩɨɥɶɡɨɜɚɬɶɫɹ� ɞɥɹ� ɪɟɲɟɧɢɹ� ɨɫɬɪɵɯ� ɷɤɨɥɨɝɢɱɟɫɤɢɯ� ɩɪɨɛɥɟɦ��
Ⱥɛɢɨɬɢɱɟɫɤɢɟ� ɢ� ɚɧɬɪɨɩɨɝɟɧɧɵɟ� ɮɚɤɬɨɪɵ� ɦɨɝɭɬ� ɩɪɢɜɟɫɬɢ� ɤ� ɪɨɫɬɭ�
ɩɨɩɭɥɹɰɢɢ� ɮɢɬɨɩɥɚɧɤɬɨɧɚ�� ɗɜɬɪɨɮɢɤɚɰɢɹ� ɜɥɢɹɟɬ� ɧɚ� ɤɚɱɟɫɬɜɨ� ɜɨɞɵ��
ɛɢɨɥɨɝɢɱɟɫɤɭɸ� ɩɪɨɞɭɤɬɢɜɧɨɫɬɶ� ɜɨɞɨɟɦɚ�� ɬɚɤɠɟ� ɷɬɨ� ɦɨɠɟɬ� ɛɵɬɶ�
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ɩɨɬɟɧɰɢɚɥɶɧɨɣ�ɨɩɚɫɧɨɫɬɶɸ�ɞɥɹ�ɡɞɨɪɨɜɶɹ�ɱɟɥɨɜɟɤɚ�ɢ�ɞɥɹ�ɫɨɫɬɨɹɧɢɹ�ɮɚɭɧɵ�
ɷɤɨɫɢɫɬɟɦɵ��ɐɟɧɧɵɣ�ɫ�ɩɪɚɤɬɢɱɟɫɤɨɣ�ɬɨɱɤɢ�ɡɪɟɧɢɹ�ɩɨɞɯɨɞ�ɤ�ɪɟɲɟɧɢɸ�ɷɬɨɣ�
ɩɪɨɛɥɟɦɵ� ɛɵɥ� ɩɪɟɞɫɬɚɜɥɟɧ� ɋ�Ⱥ�� Ɉɫɬɪɨɭɦɨɜɵɦ� >�@�� ȼ� ɪɚɛɨɬɟ� ɛɵɥ�
ɪɚɫɫɦɨɬɪɟɧ� ɞɜɭɯɤɨɦɩɨɧɟɧɬɧɵɣ� ɦɟɬɨɞ�� ɩɟɪɜɨɣ� ɫɨɫɬɚɜɥɹɸɳɟɣ� ɤɨɬɨɪɨɝɨ�
ɹɜɥɹɥɚɫɶ� ɩɨɩɵɬɤɚ� ɭɦɟɧɶɲɢɬɶ� ɩɨɫɬɭɩɥɟɧɢɟ� ɛɢɨɝɟɧɨɜ� ɜ� ɜɨɞɨɟɦ� � ɭɠɟ�
ɩɪɢɦɟɧɹɟɬɫɹ�� ɜɬɨɪɨɣ� ɫɨɫɬɚɜɥɹɸɳɟɣ� ɧɚɡɜɚɧɵ� ɛɢɨɥɨɝɢɱɟɫɤɢɟ� ɦɟɯɚɧɢɡɦɵ�
ɭɞɚɥɟɧɢɹ� ɤɥɟɬɨɤ� ɮɢɬɨɩɥɚɧɤɬɨɧɚ� ɢɡ� ɜɨɞɵ� � ɷɬɨ� ɩɪɢɧɰɢɩɢɚɥɶɧɨ� ɧɨɜɵɣ�
ɩɨɞɯɨɞ��ɤɨɬɨɪɵɣ�ɩɨɤɚ�ɧɟ�ɩɨɥɭɱɢɥ�ɲɢɪɨɤɨɝɨ�ɪɚɫɩɪɨɫɬɪɚɧɟɧɢɹ�� 

Ʉɚɤ� ɢɬɨɝ� ɫɥɟɞɭɟɬ� ɨɩɪɟɞɟɥɢɬɶ� ɩɨɥɶɡɭ� ɞɥɹ ɷɤɨɥɨɝɢɱɟɫɤɨɝɨ�
ɡɚɤɨɧɨɞɚɬɟɥɶɫɬɜɚ� ɊɎ�� ɉɪɚɜɨɜɨɣ� ɢɧɫɬɪɭɦɟɧɬɚɪɢɣ� ɜ� ɊɎ� ɫɮɨɪɦɢɪɨɜɚɧ�� ɨɧ�
ɷɮɮɟɤɬɢɜɧɨ� ɢɫɩɨɥɶɡɭɟɬɫɹ�� ɧɨ� ɟɝɨ� ɦɨɠɧɨ� ɭɥɭɱɲɢɬɶ�� ɉɨɥɚɝɚɸ�� ɜɨɡɦɨɠɧɨ�
ɜɨɡɪɚɫɬɚɧɢɟ�ɧɟɝɚɬɢɜɧɵɯ� ɷɤɨɥɨɝɢɱɟɫɤɢɯ� ɬɟɧɞɟɧɰɢɣ� ɜ� ɛɭɞɭɳɟɦ�ɢɡ-ɡɚ� ɪɨɫɬɚ�
ɩɪɨɢɡɜɨɞɫɬɜɟɧɧɵɯ� ɫɢɥ� ɩɪɟɞɩɪɢɹɬɢɣ�� ɋ� ɩɨɦɨɳɶɸ� ɚɧɚɥɢɡɚ�
ɢɫɫɥɟɞɨɜɚɬɟɥɶɫɤɢɯ� ɪɚɛɨɬ� ɦɨɠɧɨ� ɩɨɫɬɚɪɚɬɶɫɹ� ɤɨɧɤɪɟɬɢɡɢɪɨɜɚɬɶ� ɜɥɢɹɧɢɟ�
ɡɚɤɨɧɨɞɚɬɟɥɶɫɬɜɚ�� ɜɜɟɫɬɢ� ɨɩɪɟɞɟɥɟɧɧɵɟ� ɥɢɦɢɬɵ� ɧɚ� ɢɫɩɨɥɶɡɨɜɚɧɢɟ�
ɩɪɢɪɨɞɧɵɯ� ɪɟɫɭɪɫɨɜ� �ɤɨɧɤɪɟɬɧɵɟ� ɝɪɚɧɢɰɵ� ɜɡɹɬɶ� ɢɡ� ɫɨɜɨɤɭɩɧɵɯ�
ɪɟɡɭɥɶɬɚɬɨɜ� ɢɫɫɥɟɞɨɜɚɧɢɣ��� ɩɪɟɞɭɫɦɨɬɪɟɬɶ� ɫɚɧɤɰɢɢ� ɡɚ� ɧɟɪɚɰɢɨɧɚɥɶɧɨɟ�
ɩɨɥɶɡɨɜɚɧɢɟ� ɢ� ɡɚɝɪɹɡɧɟɧɢɟ� � ɤɨɧɬɪɨɥɶ� ɞɨɥɠɟɧ� ɢɫɩɨɥɧɹɬɶɫɹ�
ɭɩɨɥɧɨɦɨɱɟɧɧɵɦɢ� ɨɪɝɚɧɚɦɢ�� ȼɨɡɦɨɠɧɨ� ɬɚɤɠɟ� ɨɩɪɟɞɟɥɢɬɶ� ɤɪɢɬɢɱɟɫɤɢɟ�
ɩɚɪɚɦɟɬɪɵ� ɫɬɚɛɢɥɶɧɨɫɬɢ� ɷɤɨɫɢɫɬɟɦɵ�� ɫɧɢɠɟɧɢɟ� ɤɨɬɨɪɵɯ� ɦɨɠɧɨ� ɫɱɢɬɚɬɶ�
ɩɪɢɡɵɜɨɦ�ɤ�ɞɟɣɫɬɜɢɹɦ�ɱɪɟɡɜɵɱɚɣɧɨɝɨ�ɯɚɪɚɤɬɟɪɚ�� 

Ɂɚ� ɭɥɭɱɲɟɧɢɟɦ� ɷɤɨɥɨɝɢɱɟɫɤɨɝɨ� ɡɚɤɨɧɨɞɚɬɟɥɶɫɬɜɚ� ɞɨɥɠɧɨ� ɢɞɬɢ�
ɪɚɡɜɢɬɢɟ� ɷɤɨɥɨɝɢɱɟɫɤɨɝɨ� ɢ� ɛɢɨɥɨɝɢɱɟɫɤɨɝɨ� ɨɛɪɚɡɨɜɚɧɢɹ�� Ʉ� ɩɪɢɦɟɪɭ��
ɪɚɫɫɦɚɬɪɢɜɚɹ� ɫɮɨɪɦɭɥɢɪɨɜɚɧɧɵɣ� ɞɭɚɥɢɫɬɢɱɟɫɤɢɣ� ɩɨɞɯɨɞ�� ɦɨɠɧɨ�
ɩɨɤɚɡɚɬɶ�� ɧɚɫɤɨɥɶɤɨ� ɫɥɨɠɧɨ� ɛɨɪɨɬɶɫɹ� ɫ� ɷɜɬɪɨɮɢɪɨɜɚɧɢɟɦ� � ɧɭɠɧɨ� ɧɟ�
ɬɨɥɶɤɨ� ɭɦɟɧɶɲɢɬɶ� ɩɨɫɬɭɩɥɟɧɢɟ� ɛɢɨɝɟɧɨɜ�� ɧɨ� ɢ� ɩɨɜɥɢɹɬɶ� ɧɚ� ɦɟɯɚɧɢɡɦɵ�
ɭɞɚɥɟɧɢɹ�ɮɢɬɨɩɥɚɧɤɬɨɧɚ�ɮɢɥɶɬɪɚɬɨɪɚɦɢ��ɗɬɨ�©ɫɥɨɠɧɨª�ɝɨɜɨɪɢɬ�ɨ�ɬɨɦ��ɱɬɨ�
ɫɤɨɪɨɫɬɶ�ɷɜɬɪɨɮɢɪɨɜɚɧɢɹ�ɝɨɪɚɡɞɨ�ɛɵɫɬɪɟɟ�ɢɫɩɨɥɶɡɨɜɚɧɧɵɯ�ɪɚɧɟɟ�ɦɟɬɨɞɨɜ�
� ɧɭɠɧɨ� ɜɜɨɞɢɬɶ� ɛɨɥɟɟ� ɷɮɮɟɤɬɢɜɧɵɟ�� Ɇɨɝɭ� ɩɪɟɞɩɨɥɨɠɢɬɶ�� ɱɬɨ�
ɩɪɨɜɟɞɟɧɧɵɟ� ɢɫɫɥɟɞɨɜɚɧɢɹ� ɦɨɝɭɬ� ɫɩɨɫɨɛɫɬɜɨɜɚɬɶ� ɫɨɡɞɚɧɢɸ�
ɦɨɞɟɪɧɢɡɢɪɨɜɚɧɧɵɯ�ɢɫɤɭɫɫɬɜɟɧɧɵɯ�ɫɢɫɬɟɦ�ɨɱɢɳɟɧɢɹ��ɦɟɯɚɧɢɡɦɵ�ɤɨɬɨɪɵɯ�
ɛɭɞɭɬ� ɭɩɨɞɨɛɥɟɧɵ� ɛɢɨɬɢɱɟɫɤɢɦ� ɫ� ɰɟɥɶɸ� ɩɨɜɵɲɟɧɢɹ� ɷɮɮɟɤɬɢɜɧɨɫɬɢ��
ɉɨɥɭɱɟɧɧɵɟ� ɪɟɡɭɥɶɬɚɬɵ� ɞɨɥɠɧɵ� ɫɬɚɬɶ� ɬɨɥɱɤɨɦ� ɞɥɹ� ɧɚɯɨɠɞɟɧɢɹ� ɧɨɜɵɯ�
ɩɪɢɦɟɪɨɜ� ɧɟɝɚɬɢɜɧɨɝɨ� ɜɨɡɞɟɣɫɬɜɢɹ� ɞɟɬɟɪɝɟɧɬɨɜ� ɢ� ɨɬɯɨɞɨɜ� ɩɪɨɢɡɜɨɞɫɬɜɚ��
ɱɬɨ� ɩɨɞɤɪɟɩɢɬ� ɮɚɤɬ� ɧɚɥɢɱɢɹ� ɩɪɨɛɥɟɦɵ� ɢ� ɫɨɡɞɚɫɬ� ɧɨɜɨɟ� ɧɚɩɪɚɜɥɟɧɢɟ�
ɪɚɛɨɬɵ�ɩɪɢɪɨɞɨɨɯɪɚɧɧɨɣ�ɞɟɹɬɟɥɶɧɨɫɬɢ�  

ȼ� ɪɚɛɨɬɟ� ɛɵɥɢ� ɪɚɫɫɦɨɬɪɟɧɵ� ɧɨɜɵɟ� ɷɤɨɥɨɝɢɱɟɫɤɢɟ� ɤɨɧɰɟɩɰɢɢ� ɢ�
ɪɚɡɪɚɛɨɬɤɢ��ɤɨɬɨɪɵɟ�ɞɚɸɬ�ɜɨɡɦɨɠɧɨɫɬɶ�ɞɥɹ�ɚɧɚɥɢɡɚ ɪɟɚɥɶɧɵɯ�ɫɢɬɭɚɰɢɣ�ɢ�
ɞɥɹ� ɜɵɹɜɥɟɧɢɹ� ɧɚɪɭɲɟɧɢɹ� ɷɤɨɥɨɝɢɱɟɫɤɢɯ� ɫɢɫɬɟɦ�� Ɍɚɤɠɟ� ɛɵɥɚ� ɜɵɪɚɠɟɧɚ�
ɧɚɞɟɠɞɚ� ɧɚ� ɢɦɩɥɟɦɟɧɬɚɰɢɸ� �ɜɨɩɥɨɳɟɧɢɟ� ɜ� ɠɢɡɧɶ�� ɷɤɨɥɨɝɢɱɟɫɤɨɝɨ�
ɡɚɤɨɧɨɞɚɬɟɥɶɫɬɜɚ� ɢ� ɩɪɢɜɟɞɟɧɵ� ɩɨɥɟɡɧɵɟ� ɪɟɤɨɦɟɧɞɚɰɢɢ� ɞɥɹ� ɟɝɨ�
ɞɨɩɨɥɧɟɧɢɹ�� ɇɨɜɵɟ� ɩɨɞɯɨɞɵ�� ɟɳɟ� ɧɟ� ɩɨɥɭɱɢɜɲɢɟ� ɲɢɪɨɤɨɝɨ�
ɪɚɫɩɪɨɫɬɪɚɧɟɧɢɹ�� ɦɨɝɭɬ� ɛɵɬɶ� ɚɤɬɭɚɥɶɧɵ� ɜ� ɫɮɟɪɚɯ� ɛɢɨɥɨɝɢɱɟɫɤɨɝɨ� ɢ�
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ɷɤɨɥɨɝɢɱɟɫɤɨɝɨ� ɨɛɪɚɡɨɜɚɧɢɹ� ɫ� ɰɟɥɶɸ� ɩɨɜɵɲɟɧɢɹ� ɨɛɳɟɣ� ɷɤɨɥɨɝɢɱɟɫɤɨɣ�
ɨɫɜɟɞɨɦɥɟɧɧɨɫɬɢ�ɢ�ɭɥɭɱɲɟɧɢɹ�ɜɫɩɨɦɨɝɚɬɟɥɶɧɵɯ�ɬɟɯɧɨɥɨɝɢɱɟɫɤɢɯ�ɫɢɫɬɟɦ� 
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ȼ� ɪɚɛɨɬɟ� ɩɪɨɚɧɚɥɢɡɢɪɨɜɚɧɵ� ɩɪɢɱɢɧɵ� ɢ� ɩɨɫɥɟɞɫɬɜɢɹ� ɚɜɚɪɢɢ� ɜ� ɇɨɪɢɥɶɫɤɟ��
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ȼ�ɇɨɪɢɥɶɫɤɟ����ɦɚɹ������ɝɨɞɚ�ɧɚ�Ɍɗɐ-��ɢɡ-ɡɚ�ɜɧɟɡɚɩɧɨɝɨ�ɩɪɨɫɟɞɚɧɢɹ�
ɨɩɨɪ�ɩɨɥɭɱɢɥ�ɩɨɜɪɟɠɞɟɧɢɹ�ɪɟɡɟɪɜɭɚɪ�ɯɪɚɧɟɧɢɹ�ɞɢɡɟɥɶɧɨɝɨ�ɬɨɩɥɢɜɚ��ȾɌ���ɜ�
ɪɟɡɭɥɶɬɚɬɟ�ɭɬɟɱɤɚ�ɫɨɫɬɚɜɢɥɚ����ɬɵɫ��ɬ��Ɉɫɧɨɜɧɨɣ�ɩɪɢɱɢɧɨɣ�ɚɜɚɪɢɢ�ɹɜɥɹɟɬɫɹ�
ɭɩɭɳɟɧɢɹ� ɜ� ɩɪɨɟɤɬɢɪɨɜɚɧɢɢ� ɢ� ɫɬɪɨɢɬɟɥɶɫɬɜɟ� ɫɜɚɣɧɨɝɨ� ɨɫɧɨɜɚɧɢɹ�
ɪɟɡɟɪɜɭɚɪɚ��ȼ�ɪɟɡɭɥɶɬɚɬɟ�ɱɚɫɬɶ�ɫɜɚɣ�ɧɟ�ɨɩɢɪɚɥɚɫɶ�ɧɚ�ɫɤɚɥɶɧɵɣ�ɝɪɭɧɬ��ɱɬɨ�
ɩɪɢɜɟɥɨ�ɤ�ɧɟɪɚɜɧɨɦɟɪɧɨɦɭ�ɪɚɫɩɪɟɞɟɥɟɧɢɸ�ɧɚɝɪɭɡɤɢ�>�@�� 

ȾɌ� ɩɪɟɞɫɬɚɜɥɹɟɬ� ɫɨɛɨɣ� ɧɚɛɨɪ� ɩɪɟɢɦɭɳɟɫɬɜɟɧɧɨ� ɧɚɫɵɳɟɧɧɵɯ� ɍȼ��
ɛɨɥɟɟ� ɱɟɦ� ɧɚ� ���� ɫɨɫɬɨɹɳɢɯ� ɢɡ� ɚɥɤɚɧɨɜ�� ɨɤɨɥɨ� ���� ɧ-ɚɥɤɚɧɨɜ� ɋ10-ɋ26, 
ɫɨɞɟɪɠɚɧɢɟ� ɤɨɬɨɪɵɯ� ɪɚɜɧɨɦɟɪɧɨ� ɫɧɢɠɚɟɬɫɹ� ɨɬ� ɋ12 �ɦɚɤɫɢɦɚɥɶɧɨɟ�
ɫɨɞɟɪɠɚɧɢɟ�ɋ11 ɢ�ɋ12�� ɫ� ɪɨɫɬɨɦ�ɦɨɥɟɤɭɥɹɪɧɨɣ�ɦɚɫɫɵ� ɞɨ�ɋ20�� ɡɚɬɟɦ� ɪɟɡɤɨ�
ɩɚɞɚɟɬ��ɧɚ�ɚɥɤɚɧɵ�ɫ�ɋn>C20 ɩɪɢɯɨɞɢɬɫɹ�ɦɟɧɶɲɟ�����>�@�� 

ȼ ɇɨɪɢɥɶɫɤɟ� ɛɵɥɚ� ɫɨɡɞɚɧɚ� ɪɚɛɨɱɚɹ� ɝɪɭɩɩɚ� ɩɨ ɥɢɤɜɢɞɚɰɢɢ�
ɩɨɫɥɟɞɫɬɜɢɣ� ɢɧɰɢɞɟɧɬɚ�� ɜ ɤɨɬɨɪɭɸ� ɜɨɲɥɢ� ɩɪɟɞɫɬɚɜɢɬɟɥɢ�ɦɭɧɢɰɢɩɚɥɶɧɵɯ�
ɢ ɤɪɚɟɜɵɯ� ɜɥɚɫɬɟɣ�� ɪɭɤɨɜɨɞɫɬɜɨ� ɤɨɦɩɚɧɢɢ�� ɩɪɚɜɨɨɯɪɚɧɢɬɟɥɶɧɵɟ�
ɢ ɩɪɨɮɢɥɶɧɵɟ� ɜɟɞɨɦɫɬɜɚ�� ȼ� ɥɢɤɜɢɞɚɰɢɢ� ɩɨɫɥɟɞɫɬɜɢɣ� ɚɜɚɪɢɢ� ɛɵɥɨ�
ɡɚɞɟɣɫɬɜɨɜɚɧɨ�����ɪɟɡɟɪɜɭɚɪɚ�ɨɛɳɢɦ�ɨɛɴɟɦɨɦ�ɨɤɨɥɨ��� ɬɵɫ��ɦ3��ɜ�ɪɚɣɨɧɟ�
Ɍɗɐ-�� ɢ ɪ�� Ⱥɦɛɚɪɧɨɣ� ɫɨɛɪɚɧɨ� ��� ���� ɦ3 ɜɨɞɧɨ-ɬɨɩɥɢɜɧɨɣ� ɫɦɟɫɢ�� ɧɚ�
ɩɥɨɳɚɞɤɟ� Ɍɗɐ-�� ɨɬɫɟɩɚɪɢɪɨɜɚɧɨ� ����� ɦ3�� ɫ� ɢɫɩɨɥɶɡɨɜɚɧɢɟɦ� ɫɨɪɛɟɧɬɚ�
ɨɱɢɳɟɧɨ�����ɬɵɫ��ɦ2 ɬɟɪɪɢɬɨɪɢɢ�ɜ�ɜɨɞɨɫɛɨɪɟ�ɪ��Ⱥɦɛɚɪɧɨɣ� 

ȺɈ� ©ɇɌɗɄª� ɜɵɩɥɚɬɢɥɚ� ������ ɦɢɥɥɢɚɪɞɚ� ɪɭɛɥɟɣ� ɤɨɦɩɟɧɫɚɰɢɢ�
ɭɳɟɪɛɚ� ɨɤɪɭɠɚɸɳɟɣ� ɫɪɟɞɟ�� ɂɡ� ɧɢɯ� ������ ɦɢɥɥɢɚɪɞɚ� ɪɭɛɥɟɣ� ɛɵɥɢ�
ɧɚɩɪɚɜɥɟɧɵ�ɜ�ɞɨɯɨɞ�ɮɟɞɟɪɚɥɶɧɨɝɨ�ɛɸɞɠɟɬɚ��ɚ�������ɦɢɥɥɢɨɧɚ�² ɜ�ɞɨɯɨɞ�
ɇɨɪɢɥɶɫɤɚ�ɜ�ɤɚɱɟɫɬɜɟ�ɜɨɡɦɟɳɟɧɢɹ�ɜɪɟɞɚ�ɩɨɱɜɚɦ�>�@� 

ȼɫɟɪɨɫɫɢɣɫɤɢɣ� ɧɚɭɱɧɨ-ɢɫɫɥɟɞɨɜɚɬɟɥɶɫɤɢɣ� ɢɧɫɬɢɬɭɬ� ɪɵɛɧɨɝɨ�
ɯɨɡɹɣɫɬɜɚ� ɢ� ɨɤɟɚɧɨɝɪɚɮɢɢ� ɩɪɟɞɜɚɪɢɬɟɥɶɧɨ� ɨɰɟɧɢɥ� ɡɚɬɪɚɬɵ� ɧɚ�
ɜɨɫɫɬɚɧɨɜɥɟɧɢɟ�ɇɨɪɢɥɨ-ɉɹɫɢɧɫɤɨɣ�ɨɡɟɪɧɨ-ɪɟɱɧɨɣ�ɫɢɫɬɟɦɵ�ɩɨɫɥɟ�ɚɜɚɪɢɢ�ɜ�
���ɦɥɪɞ�ɪɭɛɥɟɣ�ɢ�ɫɬɨɢɦɨɫɬɶ�ɭɬɪɚɱɟɧɧɵɯ�ɜɨɞɧɵɯ�ɛɢɨɥɨɝɢɱɟɫɤɢɯ�ɪɟɫɭɪɫɨɜ�� 
ɜ�����ɦɥɪɞ�ɪɭɛɥɟɣ�>�@� 

Ɍɚɤɠɟ�ɩɨ�ɮɚɤɬɭ� ɪɚɡɥɢɜɚ� ɛɵɥɚ� ɫɨɡɞɚɧɚ�ɤɨɦɢɫɫɢɹ�ɩɨ� ɷɬɧɨɷɤɫɩɟɪɬɢɡɟ��
ɱɥɟɧɵ�ɤɨɬɨɪɨɣ�ɨɰɟɧɢɥɢ�ɭɳɟɪɛ�ɜ�ɪɚɡɦɟɪɟ�����ɦɥɧ�ɪɭɛ��ɉȺɈ�©ɇɨɪɧɢɤɟɥɶª�
ɧɚɱɧɟɬ� ɨɫɭɳɟɫɬɜɥɹɬɶ� ɜɵɩɥɚɬɵ� ɩɨ� ɩɪɨɝɪɚɦɦɟ� ɩɨɞɞɟɪɠɤɢ� ɤɨɪɟɧɧɵɯ�
ɦɚɥɨɱɢɫɥɟɧɧɵɯ� ɧɚɪɨɞɨɜ� ɫɟɜɟɪɚ� ɜ�Ʉɪɚɫɧɨɹɪɫɤɨɦ� ɤɪɚɟ� ɞɨ� ɤɨɧɰɚ� ����� ɝɨɞɚ�
[5]. 

ȼ� ɢɸɥɟ� ɢ� ɚɜɝɭɫɬɟ� ����� ɝ�� ɫɨɬɪɭɞɧɢɤɚɦɢ� ɂɧɫɬɢɬɭɬɚ� ɛɢɨɮɢɡɢɤɢ� ɢ�
ɂȼɗɉ� ɛɵɥɨ� ɨɬɨɛɪɚɧɨ� ��� ɩɪɨɛ� ɞɨɧɧɵɯ� ɨɬɥɨɠɟɧɢɣ ɪɟɤ� Ⱥɦɛɚɪɧɚɹ� ɢ�
Ⱦɚɞɵɤɚɧ��ɨɡ��ɉɹɫɢɧɨ�ɢ�Ʉɚɪɫɤɨɝɨ�ɦɨɪɹ��ɪɢɫ�����Ⱦɥɹ�ɚɧɚɥɢɡɚ�ɩɨɜɟɪɯɧɨɫɬɧɵɣ�
ɫɥɨɣ�ɞɨɧɧɵɯ�ɨɫɚɞɤɨɜ�ɨɬɛɢɪɚɥɢ�ɫ�ɩɨɦɨɳɶɸ�ɲɬɚɧɝɨɜɨɝɨ�ɞɧɨɱɟɪɩɚɬɟɥɹ� 

Ɉɪɝɚɧɢɱɟɫɤɢɣ�ɭɝɥɟɪɨɞ� �ɋɨɪɝ��ɜ�ɞɨɧɧɵɯ�ɨɫɚɞɤɚɯ�ɨɩɪɟɞɟɥɹɥɢ�ɦɟɬɨɞɨɦ�
ɫɭɯɨɝɨ�ɫɨɠɠɟɧɢɹ�ɧɚ�ɚɧɚɥɢɡɚɬɨɪɟ�Ⱥɇ-7560.  

ɋɨɞɟɪɠɚɧɢɟ�ɢ�ɫɨɫɬɚɜ�ɉȺɍ�ɨɩɪɟɞɟɥɹɥɢ�ɦɟɬɨɞɨɦ�ɜɵɫɨɤɨɷɮɮɟɤɬɢɜɧɨɣ�
ɠɢɞɤɨɫɬɧɨɣ� ɯɪɨɦɚɬɨɝɪɚɮɢɢ� ɧɚ� ɯɪɨɦɚɬɨɝɪɚɮɟ� /&-��� 3URPLQHQFH� �ɮɢɪɦɚ�
6KLPDG]X�� F� ɤɨɥɨɧɤɨɣ�(QYLURVHS�33��ɩɪɢ� ɬɟɦɩɟɪɚɬɭɪɟ� ɬɟɪɦɨɫɬɚɬɚ�ɤɨɥɨɧɤɢ�
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��ɨɋ�� ɫ� ɮɥɭɨɪɟɫɰɟɧɬɧɵɦ� ɞɟɬɟɤɬɨɪɨɦ� 5)-��$� ɜ� ɝɪɚɞɢɟɧɬɧɨɦ� ɪɟɠɢɦɟ� �ɨɬ�
����ɨɛɴɟɦɧɨɣ�ɞɨɥɢ�ɚɰɟɬɨɧɢɬɪɢɥɚ�ɜ�ɜɨɞɟ�ɞɨ������� 

 

 
Ɋɢɫ�����Ʉɚɪɬɚ-ɫɯɟɦɚ�ɨɬɛɨɪɚ�ɩɪɨɛ�ɢ�ɪɚɫɩɪɟɞɟɥɟɧɢɟ�ɤɨɧɰɟɧɬɪɚɰɢɣ�ɉȺɍ�ɢ�ɚɥɢɮɚɬɢɱɟɫɤɢɯ�

ɍȼ�ɜ�ɞɨɧɧɵɯ�ɨɫɚɞɤɚɯ 
 
ɋɨɞɟɪɠɚɧɢɟ� ɋɨɪɝ ɜ� ɞɨɧɧɵɯ� ɨɫɚɞɤɚɯ� ɜɚɪɶɢɪɨɜɚɥɨ� ɨɬ� ����� ɞɨ� ����� ��

�ɪɢɫ�� ���� ɉɪɨɫɬɪɚɧɫɬɜɟɧɧɨɟ� ɪɚɫɩɪɟɞɟɥɟɧɢɟ� ɋɨɪɝ ɯɚɪɚɤɬɟɪɢɡɨɜɚɥɨɫɶ�
ɧɟɨɞɧɨɪɨɞɧɨɫɬɶɸ�� 

ɉɨɣɦɟɧɧɵɟ� ɩɨɱɜɵ� ɜɛɥɢɡɢ� ɚɜɚɪɢɢ� ɦɟɫɬɚ� ɚɜɚɪɢɢ� ɢɦɟɥɢ�
ɩɪɟɢɦɭɳɟɫɬɜɟɧɧɨ� ɩɟɫɱɚɧɵɣ� ɢ� ɫɭɩɟɫɱɚɧɵɣ� ɝɪɚɧɭɥɨɦɟɬɪɢɱɟɫɤɢɣ� ɫɨɫɬɚɜ� ɫ�
ɜɵɫɨɤɨɣ� ɞɨɥɟɣ� ɤɪɭɩɧɵɯ� ɫɤɟɥɟɬɧɵɯ� ɱɚɫɬɢɰ� ɢ� ɧɢɡɤɢɦ� ɫɨɞɟɪɠɚɧɢɟɦ� ɢɥɚ� ɢ�
ɨɪɝɚɧɢɱɟɫɤɨɝɨ� ɜɟɳɟɫɬɜɚ�� ɜ� ɫɢɥɭ� ɱɟɝɨ� ɨɧɢ� ɧɟɫɩɨɫɨɛɧɵ� ɩɨɝɥɨɳɚɬɶ� ɢ�
ɭɞɟɪɠɢɜɚɬɶ� ɡɧɚɱɢɬɟɥɶɧɵɟ� ɤɨɥɢɱɟɫɬɜɚ� ɧɟɮɬɟɩɪɨɞɭɤɬɨɜ�� Ɍɚɤɨɣ� ɫɨɫɬɚɜ� ɢ�
ɫɜɨɣɫɬɜɚ� ɩɨɣɦɟɧɧɵɯ� ɩɨɱɜ� ɩɪɟɞɨɩɪɟɞɟɥɟɧɵ� ɬɟɦ�� ɱɬɨ� ɨɧɢ� ɫɮɨɪɦɢɪɨɜɚɥɢɫɶ�
ɧɚ� ɚɥɥɸɜɢɚɥɶɧɵɯ� ɨɬɥɨɠɟɧɢɹɯ� ɩɨɬɨɤɨɜ� ɪɟɱɧɵɯ� ɜɨɞ� ɫ� ɜɵɫɨɤɨɣ� ɫɤɨɪɨɫɬɶɸ�
ɬɟɱɟɧɢɹ�� ɨɛɭɫɥɨɜɥɟɧɧɨɣ� ɛɨɥɶɲɢɦ� ɩɟɪɟɩɚɞɨɦ� ɜɵɫɨɬ� ɧɚ� ɷɬɨɦ� ɭɱɚɫɬɤɟ� >�@��
ɗɬɨ�ɢ�ɦɨɝɥɨ�ɩɨɜɥɢɹɬɶ�ɧɚ�ɧɢɡɤɨɟ�ɫɨɞɟɪɠɚɧɢɟ�ɋɨɪɝ ɜ�ɞɨɧɧɵɯ�ɨɫɚɞɤɚɯ�ɨɤɨɥɨ�
ɦɟɫɬɚ�ɚɜɚɪɢɢ�� 

ɋɨɞɟɪɠɚɧɢɟ�ɫɭɦɦɚɪɧɨɝɨ�ɉȺɍ�ɩɨ�ɜɫɟɦ�ɢɧɞɢɜɢɞɭɚɥɶɧɵɦ�ɩɨɥɢɚɪɟɧɚɦ�
ɜ� ɞɨɧɧɵɯ�ɨɫɚɞɤɚɯ� ɜɚɪɶɢɪɨɜɚɥɨ� ɨɬ� ����� ɞɨ� ������� ɧɝ�ɝ��ȼ� ɢɯ� ɫɨɫɬɚɜɟ� ɩɪɨɛ�
ɞɨɦɢɧɢɪɨɜɚɥɢ� ɧɚɮɬɟɧɵ� �ɧɚɮɬɚɥɢɧ� �ɇȺɎ��� �-ɦɟɬɢɥɧɚɮɬɚɥɢɧ� ��-ɆɟɇȺɎ���
2-ɦɟɬɢɥɧɚɮɬɚɥɢɧ���-ɆɟɇȺɎ���ɢ�ɮɟɧɚɧɬɪɟɧ��Ɏȿɇ��� 
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ɋɨɞɟɪɠɚɧɢɟ�ɧɚɢɛɨɥɟɟ�ɤɚɧɰɟɪɨɝɟɧɧɨɝɨ�ɢɡ�ɢɞɟɧɬɢɮɢɰɢɪɨɜɚɧɧɵɯ�ɉȺɍ�
ɛɟɧɡ�ɚ�ɩɢɪɟɧɚ�ɛɵɥɨ�ɧɚɢɛɨɥɟɟ�ɜɵɫɨɤɢɦ�ɧɚ�ɭɱɚɫɬɤɚɯ��ɛɥɢɡɤɢɯ�ɤ�ɦɟɫɬɭ�ɚɜɚɪɢɢ�
�ɪɢɫ�����ɱɬɨ�ɩɪɟɜɵɲɚɥɨ��ɜɟɥɢɱɢɧɭ�ɉȾɄ�ɜ�ɩɨɱɜɚɯ� 

 

 
Ɋɢɫ�����Ɋɚɫɩɪɟɞɟɥɟɧɢɟ�ɫɨɞɟɪɠɚɧɢɹ�ɋɨɪɝ ɜ�ɞɨɧɧɵɯ�ɨɫɚɞɤɚɯ� 

ɩɨ�ɦɟɪɟ�ɭɞɚɥɟɧɢɹ�ɨɬ�ɦɟɫɬɚ�ɚɜɚɪɢɢ 
 

  

 
 

Ɋɢɫ����Ɋɚɫɩɪɟɞɟɥɟɧɢɟ�ɤɨɧɰɟɧɬɪɚɰɢɢ�ɛɟɧɡ�D�ɩɢɪɟɧɚ�ɜ�ɞɨɧɧɵɯ�ɨɫɚɞɤɚɯ� 
ɩɨ�ɦɟɪɟ�ɭɞɚɥɟɧɢɹ�ɨɬ�ɦɟɫɬɚ�ɚɜɚɪɢɢ 

 
ɉɨ� ɤɨɧɰɟɧɬɪɚɰɢɹɦ� ɢɧɞɢɜɢɞɭɚɥɶɧɵɯ� ɉȺɍ� ɛɵɥɢ� ɪɚɫɫɱɢɬɚɧɵ�

ɢɧɞɢɤɚɬɨɪɧɵɟ� ɫɨɨɬɧɨɲɟɧɢɹ� ɉȺɍ� >�@� �ɜ� ɬɨɦ� ɱɢɫɥɟ� ɞɨɥɹ� ɧɚɮɬɚɥɢɧɨɜ� ɨɬ�
ɫɭɦɦɵ� ɉȺɍ��� ɬɚɤ� ɤɚɤ� ɷɬɢ� ɫɨɨɬɧɨɲɟɧɢɹ� ɦɨɝɭɬ� ɩɪɨɥɢɬɶ� ɫɜɟɬ� ɧɚ�
ɩɪɨɢɫɯɨɠɞɟɧɢɟ�ɉȺɍ�� 
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ɋɨɨɬɧɨɲɟɧɢɟ� Ɏȿɇ�ȺɇɌɊ� ����� �� ɫɥɭɱɚɟɜ� ɫɨɨɬɜɟɬɫɬɜɢɹ� ɩɪɨɛ�
ɢɧɬɟɪɜɚɥɭ��ɱɬɨ�ɝɨɜɨɪɢɬ�ɨ�ɩɟɬɪɨɝɟɧɧɨɦ�ɩɪɨɢɫɯɨɠɞɟɧɢɟ�ɉȺɍ�� 

Ȼɵɥɨ�ɜɵɹɜɥɟɧɨ��ɱɬɨ�ɧɟɭɫɬɨɣɱɢɜɵɟ�ɧɚɮɬɚɥɢɧɵ�ɫɨɫɬɚɜɥɹɸɬ�ɞɨ�����ɨɬ�
ɨɛɳɟɝɨ�ɫɨɞɟɪɠɚɧɢɹ�ɉȺɍ��ɱɬɨ�ɫɜɢɞɟɬɟɥɶɫɬɜɭɟɬ�ɨ�ɧɟɮɬɹɧɨɦ�ɩɪɨɢɫɯɨɠɞɟɧɢɟ�
ɡɚɝɪɹɡɧɢɬɟɥɹ�� 

ȼ� ɡɚɤɥɸɱɟɧɢɟ� ɯɨɬɟɥɨɫɶ� ɛɵ� ɫɤɚɡɚɬɶ� ɨ� ɬɨɦ�� ɱɬɨ� ɩɪɢɱɢɧɨɣ� ɚɜɚɪɢɢ� ɜ�
ɇɨɪɢɥɶɫɤɟ�ɹɜɥɹɟɬɫɹ�ɯɚɥɚɬɧɨɫɬɶ�ɪɭɤɨɜɨɞɫɬɜɚ��ɤɨɬɨɪɨɟ�ɞɚɥɨ�ɪɚɡɪɟɲɟɧɢɟ�ɧɚ�
ɷɤɫɩɥɭɚɬɚɰɢɸ� ɪɟɡɟɪɜɭɚɪɚ� ɩɨɫɥɟ� ɪɟɦɨɧɬɚ� ɛɟɡ� ɫɨɛɥɸɞɟɧɢɹ� ɬɪɟɛɨɜɚɧɢɣ�
ɩɪɨɦɵɲɥɟɧɧɨɣ�ɛɟɡɨɩɚɫɧɨɫɬɢ�ɢ�ɪɚɡɪɟɲɟɧɢɹ�ɤɨɧɬɪɨɥɢɪɭɸɳɢɯ�ɨɪɝɚɧɨɜ� 

ɉɨ� ɪɚɫɩɪɟɞɟɥɟɧɢɸ� ɦɚɪɤɟɪɨɜ� ɭɫɬɚɧɨɜɥɟɧɨ�� ɱɬɨ� ɡɚɝɪɹɡɧɟɧɢɟ� ± 
ɧɟɮɬɹɧɨɟ��ɬɚɤ�ɤɚɤ�ɞɨɦɢɧɢɪɭɸɬ�ɧɚɮɬɚɥɢɧɵ��ɞɨ�����ɨɬ�ɨɛɳɟɝɨ�ɫɨɞɟɪɠɚɧɢɹ�
ɉȺɍ�� ± ɦɚɪɤɟɪɵ� ɧɟɮɬɹɧɨɝɨ� ɡɚɝɪɹɡɧɟɧɢɹ�� ɧɟɫɦɨɬɪɹ� ɧɚ� ɛɵɫɬɪɭɸ�
ɬɪɚɧɫɮɨɪɦɚɰɢɸ�ɫɨɫɬɚɜɚ�ɚɥɢɮɚɬɢɱɟɫɤɢɯ�ɍȼ�� 

ɉɪɨɜɟɞɟɧɧɵɟ�ɚɧɚɥɢɡɵ�ɩɨɡɜɨɥɢɥɢ�ɨɰɟɧɢɬɶ�ɨɫɧɨɜɧɵɟ�ɯɚɪɚɤɬɟɪɢɫɬɢɤɢ�
ɡɚɝɪɹɡɧɟɧɢɹ� ɢ� ɩɨɞɬɜɟɪɞɢɬɶ� ɬɨɬ� ɮɚɤɬ�� ɱɬɨ� ɚɜɚɪɢɹ� ɨɤɚɡɚɥɚ� ɜɥɢɹɧɢɟ� ɧɚ�
ɨɤɪɭɠɚɸɳɭɸ� ɫɪɟɞɭ�� ɞɚɠɟ� ɩɪɢ� ɫɜɨɟɜɪɟɦɟɧɧɵɯ� ɦɟɪɨɩɪɢɹɬɢɹɯ� ɩɨ�
ɥɢɤɜɢɞɚɰɢɢ�ɩɨɫɥɟɞɫɬɜɢɣ�ɚɜɚɪɢɢ�� 

 
Ʌɢɬɟɪɚɬɭɪɚ 

 
���Ⱥɤɬ�ɬɟɯɧɢɱɟɫɤɨɝɨ�ɪɚɫɫɥɟɞɨɜɚɧɢɹ�ɚɜɚɪɢɢ�ɬɨɩɥɢɜɧɨɝɨ�ɪɟɡɟɪɜɭɚɪɚ�ȺɈ�©ɇɌɗɄª��

ɊɈɋɌȿɏɇȺȾɁɈɊ�� ����������� >ɗɥɟɤɬɪɨɧɧɵɣ� ɪɟɫɭɪɫ@�� ɫɚɣɬ�� ² URL: 
https://www.gosnadzor.ru/news/65/3325/ 

��� ɋɢɛɢɪɫɤɨɟ� ɨɬɞɟɥɟɧɢɟ� ɊȺɇ�� Ʉɪɚɬɤɢɣ� ɨɬɱɟɬ� ɩɨ� ɢɬɨɝɚɦ� ɛɨɥɶɲɨɣ� ɷɤɫɩɟɞɢɰɢɢ�
�ɥɟɬɨ-ɨɫɟɧɶ������ɝ����������Ɋɟɠɢɦ�ɞɨɫɬɭɩɚ��https://www.sbras.ru 

��� ɉɨɫɥɟɞɫɬɜɢɹ� ɪɚɡɥɢɜɚ� ɬɨɩɥɢɜɚ� ɜ� ɇɨɪɢɥɶɫɤɟ� >ɗɥɟɤɬɪɨɧɧɵɣ� ɪɟɫɭɪɫ@�� ɫɚɣɬ�� ² 
URL: https://www.rbc.ru/business/04/06/2020/5ed7b3a19a79470f8a58995b 

��ɒɟɫɬɚɤɨɜ� ɂ�� Ɉɛɴɟɞɢɧɟɧɧɚɹ� ɩɪɟɫɫ-ɫɥɭɠɛɚ� Ɋɨɫɪɵɛɨɥɨɜɫɬɜɚ� 25.09.2020 
>ɗɥɟɤɬɪɨɧɧɵɣ� ɪɟɫɭɪɫ@�� ɫɚɣɬ�� ² URL: http://fish.gov.ru/obiedinennaya-press-
sluzhba/novosti/31469-ilya-shestakov-vosstanovlenie-vodnoj-ekosistemy-posle-avarii-v-
orilske-zajmet-18-let 

��� ȼ� Ɇɑɋ� ɦɚɣɫɤɢɣ� ɪɚɡɥɢɜ� ɞɢɡɟɥɶɧɨɝɨ� ɬɨɩɥɢɜɚ� ɜ� ɇɨɪɢɥɶɫɤɟ� ɧɚɡɜɚɥɢ� ɫɚɦɵɦ�
ɦɚɫɲɬɚɛɧɵɦ� ɧɚ� ɩɥɚɧɟɬɟ�� ����������� >ɗɥɟɤɬɪɨɧɧɵɣ� ɪɟɫɭɪɫ@�� ɫɚɣɬ�� ² URL: 
https://news.rambler.ru/ecology/45496462-v-mchs-mayskiy-razliv-dizelnogo-topliva-v-
norilske-nazvali-samym-masshtabnym-na-planete/ 

���ɏɚɭɫɬɨɜ�Ⱥ��ɉ���Ɋɟɞɢɧɚ�Ɇ��Ɇ��ɉɨɥɢɰɢɤɥɢɱɟɫɤɢɟ�ɚɪɨɦɚɬɢɱɟɫɤɢɟ�ɭɝɥɟɜɨɞɨɪɨɞɵ�
ɤɚɤ� ɝɟɨɯɢɦɢɱɟɫɤɢɟ�ɦɚɪɤɟɪɵ� ɧɟɮɬɹɧɨɝɨ� ɡɚɝɪɹɡɧɟɧɢɹ� ɨɤɪɭɠɚɸɳɟɣ� ɫɪɟɞɵ�� � ɗɤɫɩɨɡɢɰɢɹ�
ɧɟɮɬɶ�ɝɚɡ��������ʋ���������ɋ����-96  

 

 

  

https://www.sbras.ru/
https://news.rambler.ru/ecology/45496462-v-mchs-mayskiy-razliv-dizelnogo-topliva-v-norilske-nazvali-samym-masshtabnym-na-planete/
https://news.rambler.ru/ecology/45496462-v-mchs-mayskiy-razliv-dizelnogo-topliva-v-norilske-nazvali-samym-masshtabnym-na-planete/


319 
 

ȿ�ȼ��Ʉɢɪɸɲɢɧ��ɂ�ɂ��ɒɟɩɟɥɟɜ��ȿ�ɇ��ȿɫɶɤɨɜɚ 
 

Ʉɪɚɫɧɨɹɪɫɤɢɣ�ɝɨɫɭɞɚɪɫɬɜɟɧɧɵɣ�ɚɝɪɚɪɧɵɣ�ɭɧɢɜɟɪɫɢɬɟɬ 
 

Ɋȿɒȿɇɂȿ�ɉɊɈȻɅȿɆ�ɁȺȽɊəɁɇȿɇɂə�ɈɄɊɍɀȺɘɓȿɃ�ɋɊȿȾɕ� 
ȼ�ɊȺɃɈɇȿ�ȾȿɃɋɌȼɍɘɓȿȽɈ�ɉɊȿȾɉɊɂəɌɂə� 

ȽɅɂɇɈɁȿɆɇɈȽɈ�ɉɊɈɂɁȼɈȾɋɌȼȺ 
 
Ɋɚɡɪɚɛɨɬɤɚ� ɢ� ɜɧɟɞɪɟɧɢɟ� ɦɚɥɨɨɬɯɨɞɧɵɯ� ɬɟɯɧɨɥɨɝɢɣ� ɧɚ� ɨɫɧɨɜɟ� ɤɨɦɩɥɟɤɫɧɨɝɨ�

ɢɫɩɨɥɶɡɨɜɚɧɢɹ�ɦɢɧɟɪɚɥɶɧɵɯ� ɪɟɫɭɪɫɨɜ� ɨɛɟɫɩɟɱɢɜɚɟɬ� ɧɟ� ɬɨɥɶɤɨ� ɷɤɨɧɨɦɢɱɟɫɤɢɣ� ɷɮɮɟɤɬ�
ɡɚ� ɫɱɟɬ� ɞɨɢɡɜɥɟɱɟɧɢɹ� ɢɡ� ɬɟɯɧɨɝɟɧɧɵɯ� ɦɚɬɟɪɢɚɥɨɜ� ɰɟɧɧɵɯ� ɤɨɦɩɨɧɟɧɬɨɜ�� ɧɨ� ɢ�
ɷɤɨɥɨɝɢɱɟɫɤɭɸ� ɛɟɡɨɩɚɫɧɨɫɬɶ� ɝɥɢɧɨɡɟɦɧɨɝɨ� ɩɪɨɢɡɜɨɞɫɬɜɚ�� ɉɪɢ� ɷɬɨɦ� ɫɨɤɪɚɳɚɸɬɫɹ�
ɨɛɴɟɦɵ� ɨɛɪɚɡɨɜɚɧɢɹ� ɨɬɯɨɞɨɜ� ɢ� ɫɨɤɪɚɳɚɸɬɫɹ� ɩɥɨɳɚɞɢ� ɞɥɹ� ɢɯ� ɪɚɡɦɟɳɟɧɢɹ�� ɱɬɨ�
ɩɪɢɜɨɞɢɬ� ɤ� ɭɦɟɧɶɲɟɧɢɸ� ɷɤɨɥɨɝɢɱɟɫɤɨɝɨ� ɭɳɟɪɛɚ� ɢ� ɫɧɢɠɟɧɢɸ� ɜɪɟɞɧɨɝɨ� ɜɨɡɞɟɣɫɬɜɢɹ�
ɨɬɯɨɞɨɜ� ɧɚ� ɨɤɪɭɠɚɸɳɭɸ� ɫɪɟɞɭ� ȼɧɟɞɪɟɧɢɟ� ɞɨɩɨɥɧɢɬɟɥɶɧɨɣ� ɫɬɭɩɟɧɢ� ɝɚɡɨɨɱɢɫɬɤɢ�
ɜɵɛɪɨɫɨɜ� ɬɨɧɤɨɞɢɫɩɟɪɫɧɵɯ�ɩɪɢɦɟɫɟɣ� ɜ� ɚɬɦɨɫɮɟɪɭ�ɨɬ� ɩɟɱɟɣ� ɫɩɟɤɚɧɢɹ� ɫɩɨɫɨɛɫɬɜɨɜɚɥɨ�
ɨɛɟɫɩɟɱɢɬɶ� ɨɱɢɫɬɤɭ� ɫ� ɄɉȾ� ɞɨ� ����ɩɪɢ� ɪɚɫɯɨɞɟ� ɩɨɞɲɥɚɦɨɜɨɣ� ɜɨɞɵ� ɛɨɥɶɲɟ� ���� ɥ�ɦ3. 
ɗɬɨ� ɩɨɡɜɨɥɢɥɨ� ɞɨɫɬɢɱɶ� ɭɫɬɚɧɨɜɥɟɧɧɵɟ� ɞɥɹ� ɩɪɟɞɩɪɢɹɬɢɹ� ɧɨɪɦɚɬɢɜɵ� ɩɪɟɞɟɥɶɧɨ-
ɞɨɩɭɫɬɢɦɵɯ� ɜɵɛɪɨɫɨɜ� ɬɜɟɪɞɵɯ� ɡɚɝɪɹɡɧɹɸɳɢɯ� ɜɟɳɟɫɬɜ� ɜ� ɚɬɦɨɫɮɟɪɭ� ɢ� ɨɛɟɫɩɟɱɢɬɶ�
ɭɬɢɥɢɡɚɰɢɸ�ɨɛɪɚɡɭɟɦɨɝɨ�ɲɥɚɦɚ�ɛɟɡ�ɡɚɝɪɹɡɧɟɧɢɹ ɨɤɪɭɠɚɸɳɟɣ�ɩɪɢɪɨɞɧɨɣ�ɫɪɟɞɵ��� 

Ʉɥɸɱɟɜɵɟ� ɫɥɨɜɚ�� ɝɥɢɧɨɡɟɦɧɨɟ� ɩɪɨɢɡɜɨɞɫɬɜɨ�� ɬɟɯɧɨɝɟɧɧɵɟ� ɦɚɬɟɪɢɚɥɵ�� ɩɟɱɢ�
ɫɩɟɤɚɧɢɹ��ɝɚɡɨɜɵɟ�ɜɵɛɪɨɫɵ��ɬɨɧɤɨɞɢɫɩɟɪɫɧɚɹ�ɩɵɥɶ��ɷɥɟɤɬɪɨɮɢɥɶɬɪɵ��ɲɥɚɦ� 

 
ɉɟɪɟɪɚɛɨɬɤɚ� ɫɵɪɶɹ� ɫ� ɪɚɡɧɵɦ� ɫɨɨɬɧɨɲɟɧɢɟɦ� ɤɨɦɩɨɧɟɧɬɨɜ� ɢ�

ɫɨɞɟɪɠɚɧɢɟɦ� ɩɪɢɦɟɫɟɣ� ɜɵɞɜɢɝɚɟɬ� ɩɪɨɛɥɟɦɵ� ɪɚɡɪɚɛɨɬɤɢ� ɢ� ɜɧɟɞɪɟɧɢɹ�
ɦɚɥɨɨɬɯɨɞɧɵɯ� ɬɟɯɧɨɥɨɝɢɣ� ɧɚ� ɨɫɧɨɜɟ� ɤɨɦɩɥɟɤɫɧɨɝɨ� ɢɫɩɨɥɶɡɨɜɚɧɢɹ�
ɦɢɧɟɪɚɥɶɧɵɯ� ɪɟɫɭɪɫɨɜ� ɜ� ɪɚɡɪɹɞ� ɩɟɪɜɨɫɬɟɩɟɧɧɵɯ� ɡɚɞɚɱ� ɷɤɨɥɨɝɢɱɟɫɤɨɣ�
ɛɟɡɨɩɚɫɧɨɫɬɢ� >�@�� ɉɪɢ� ɫɭɳɟɫɬɜɭɸɳɢɯ� ɦɚɫɲɬɚɛɚɯ� ɢ� ɬɟɦɩɚɯ� ɪɨɫɬɚ�
ɩɪɨɢɡɜɨɞɫɬɜɚ�� ɤɨɝɞɚ� ɜ� ɩɟɪɟɪɚɛɨɬɤɭ� ɦɨɝɭɬ� ɜɨɜɥɟɤɚɬɶɫɹ� ɪɚɡɧɨɨɛɪɚɡɧɵɟ� ɩɨ�
ɫɨɫɬɚɜɭ� ɢ� ɩɪɢɦɟɫɹɦ� ɚɥɸɦɢɧɢɟɜɵɟ� ɪɭɞɵ�� ɤɨɥɢɱɟɫɬɜɨ� ɨɬɯɨɞɨɜ�� ɚ� ɬɚɤɠɟ� ɢɯ�
ɧɟɝɚɬɢɜɧɨɟ�ɜɨɡɞɟɣɫɬɜɢɟ�ɧɚ�ɨɤɪɭɠɚɸɳɭɸ�ɫɪɟɞɭ�ɛɭɞɟɬ�ɩɨɫɬɨɹɧɧɨ�ɜɨɡɪɚɫɬɚɬɶ�
[2-�@�� ȿɠɟɝɨɞɧɨ� ɩɪɢ� ɩɪɨɢɡɜɨɞɫɬɜɟ� ɝɥɢɧɨɡɟɦɚ� ɧɚ� Ⱥɱɢɧɫɤɨɦ� ɝɥɢɧɨɡɟɦɧɨɦ�
ɤɨɦɛɢɧɚɬɟ� ɨɛɪɚɡɭɟɬɫɹ� ���� ± ���� ɦɥɧ�� ɬɨɧɧ� ɧɟɮɟɥɢɧɨɜɨɝɨ� ɲɥɚɦɚ� >�@��
ɂɫɩɨɥɶɡɨɜɚɧɢɟ� ɨɛɪɚɡɭɟɦɨɝɨ� ɧɚ� ɤɨɦɛɢɧɚɬɟ� ɧɟɮɟɥɢɧɨɜɨɝɨ� ɲɥɚɦɚ� ɜ�
ɧɚɫɬɨɹɳɟɟ�ɜɪɟɦɹ�ɜɟɞɟɬɫɹ�ɨɱɟɧɶ�ɨɝɪɚɧɢɱɟɧɧɵɦɢ�ɨɛɴɟɦɚɦɢ��ɜ�ɩɪɟɞɟɥɚɯ�����
ɬɵɫ�ɬɨɧɧ �ɝɨɞ�� ɢ� ɬɪɟɛɭɟɬ� ɪɚɡɪɚɛɨɬɤɢ� ɢ� ɪɟɚɥɢɡɚɰɢɢ� ɬɟɯɧɢɱɟɫɤɢɯ�
ɩɪɟɞɥɨɠɟɧɢɣ ɩɨ� ɦɚɤɫɢɦɚɥɶɧɨɣ� ɭɬɢɥɢɡɚɰɢɢ� ɧɟɮɟɥɢɧɨɜɨɝɨ� ɲɥɚɦɚ� ɫ�
ɨɛɨɫɧɨɜɚɧɢɟɦ� ɡɚɬɪɚɬ� ɧɚ� ɢɯ� ɜɧɟɞɪɟɧɢɟ�� ȼɦɟɫɬɟ� ɫ� ɬɟɦ� ɧɟɮɟɥɢɧɨɜɵɣ�ɲɥɚɦ�
ɹɜɥɹɟɬɫɹ�ɨɬɯɨɞɨɦ���ɤɥ��ɨɩɚɫɧɨɫɬɢ��ɧɟ�ɬɨɤɫɢɱɟɧ��ɧɟ�ɪɚɞɢɨɚɤɬɢɜɟɧ�ɢ�ɨɛɥɚɞɚɟɬ�
ɜɵɪɚɠɟɧɧɵɦɢ� ɜɹɠɭɳɢɦɢ� ɫɜɨɣɫɬɜɚɦɢ� >�@�� ɇɚ� ɝɥɢɧɨɡɟɦɧɨɦ� ɤɨɦɛɢɧɚɬɟ�
ɪɚɡɪɚɛɚɬɵɜɚɸɬɫɹ� ɢ� ɢɫɩɵɬɵɜɚɸɬɫɹ� ɧɨɜɵɟ� ɬɟɯɧɨɥɨɝɢɢ� ɢɫɩɨɥɶɡɨɜɚɧɢɹ�
ɧɟɮɟɥɢɧɨɜɨɝɨ� ɲɥɚɦɚ� ɜ� ɞɨɪɨɠɧɨɦ� ɫɬɪɨɢɬɟɥɶɫɬɜɟ�� ɞɥɹ� ɡɚɤɥɚɞɨɱɧɵɯ� ɪɚɛɨɬ�
ɨɬɪɚɛɨɬɚɧɧɵɯ� ɲɚɯɬɧɵɯ� ɜɵɪɚɛɨɬɨɤ� ɫ� ɫɨɡɞɚɧɢɟɦ� ɧɨɜɵɯ� ɪɟɰɟɩɬɭɪ�
ɡɚɤɥɚɞɨɱɧɵɯ� ɫɦɟɫɟɣ� ɫ� ɩɪɢɦɟɧɟɧɢɟɦ� ɲɥɚɦɚ� ɢ� ɦɟɫɬɧɵɯ� ɢɧɟɪɬɧɵɯ�
ɦɚɬɟɪɢɚɥɨɜ��ɞɥɹ ɢɫɩɨɥɶɡɨɜɚɧɢɹ�ɲɥɚɦɚ�ɜ�ɡɟɦɥɟɞɟɥɢɢ�ɩɪɢ�ɪɚɫɤɢɫɥɟɧɢɢ�ɩɨɱɜ�
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ɢ� ɩɪɢ� ɪɟɤɭɥɶɬɢɜɚɰɢɢ� ɨɬɪɚɛɨɬɚɧɧɵɯ� ɭɝɨɥɶɧɵɯ� ɪɚɡɪɟɡɨɜ�� ȼ� ɩɟɪɫɩɟɤɬɢɜɟ�
ɩɪɨɦɵɲɥɟɧɧɚɹ� ɪɟɚɥɢɡɚɰɢɹ� ɞɚɧɧɵɯ� ɬɟɯɧɨɥɨɝɢɣ� ɫɦɨɠɟɬ� ɨɛɟɫɩɟɱɢɬɶ�
ɦɚɫɲɬɚɛɧɨɟ�ɢɫɩɨɥɶɡɨɜɚɧɢɟ�ɧɟɮɟɥɢɧɨɜɨɝɨ�ɲɥɚɦɚ�ɜ�ɪɟɝɢɨɧɚɯ�ɋɎɈ� 

ȼ� ɤɚɱɟɫɬɜɟ� ɞɪɭɝɢɯ� ɬɟɯɧɨɝɟɧɧɵɯ� ɞɨɛɚɜɨɤ�� ɢɫɩɨɥɶɡɭɟɦɵɯ� ɜ�
ɩɪɨɢɡɜɨɞɫɬɜɟ� ɝɥɢɧɨɡɟɦɚ�� ɪɚɫɫɦɚɬɪɢɜɚɥɢɫɶ� ɲɥɚɤɢ� ɮɟɪɪɨɬɢɬɚɧɨɜɨɝɨ 
ɩɪɨɢɡɜɨɞɫɬɜɚ�� ɨɬɯɨɞɵ� ɲɚɦɨɬɧɨɣ� ɮɭɬɟɪɨɜɤɢ�� ɡɨɥɨ-ɲɥɚɤɨɜɵɟ� ɨɬɯɨɞɵ��
Ⱦɚɧɧɵɟ� ɨɬɯɨɞɵ� ɹɜɥɹɸɬɫɹ� ɧɢɡɤɨ-ɳɟɥɨɱɧɵɦ� ɜɢɞɨɦ� ɫɵɪɶɹ�� ɢ� ɬɪɟɛɭɸɬ�
ɤɨɪɪɟɤɬɢɪɨɜɤɢ� ɦɨɞɭɥɶɧɵɯ� ɫɨɨɬɧɨɲɟɧɢɣ� ɜ� ɲɢɯɬɟ�� ɍɫɬɚɧɨɜɥɟɧɨ�� ɱɬɨ� ɩɪɢ�
ɞɨɛɚɜɤɚɯ� ɨɬɯɨɞɨɜ� ɜ� ɲɢɯɬɭ� ɞɨ� ��� ɨɬ� ɦɚɫɫɵ� ɫɵɪɶɹ� ɢɡɜɥɟɱɟɧɢɟ� ɝɥɢɧɨɡɟɦɚ�
ɩɪɢ�ɜɵɳɟɥɚɱɢɜɚɧɢɢ�ɩɨɥɭɱɟɧɧɵɯ�ɫɩɟɤɨɜ�ɨɫɬɚɟɬɫɹ�ɧɚ�ɧɟɨɛɯɨɞɢɦɨɦ�ɜɵɫɨɤɨɦ�
ɭɪɨɜɧɟ�� ɱɬɨ� ɩɨɡɜɨɥɹɟɬ� ɷɤɨɧɨɦɢɬɶ� ɨɫɧɨɜɧɨɟ� ɫɵɪɶɟ�� ɍɫɬɚɧɨɜɥɟɧɨ�� ɱɬɨ� ɜɜɨɞ�
ɲɥɚɤɚ�ɜ�ɤɨɥɢɱɟɫɬɜɟ�������ɦɚɫɫ��ɜ�ɫɨɫɬɚɜ�ɫɭɯɨɣ�ɪɭɞɧɨɣ�ɫɦɟɫɢ�ɭɜɟɥɢɱɢɜɚɟɬ�
ɫɨɞɟɪɠɚɧɢɟ�Al2O3 ɜ�ɫɩɟɤɟ�ɧɚ�������ɦɚɫɫ�� 

ȼ�ɯɨɞɟ�ɩɪɨɦɵɲɥɟɧɧɨɝɨ�ɜɧɟɞɪɟɧɢɹ�ɪɟɫɭɪɫɨɫɛɟɪɟɝɚɸɳɟɣ�ɬɟɯɧɨɥɨɝɢɢ�
ɲɚɦɨɬɧɵɣ�ɤɢɪɩɢɱ��ɨɬɫɥɭɠɢɜɲɢɣ�ɫɜɨɣ�ɫɪɨɤ��ɞɨɫɬɚɜɥɹɥɫɹ�ɜ�ɫɵɪɶɟɜɨɣ�ɰɟɯ�ɧɚ�
ɩɟɪɟɪɚɛɨɬɤɭ�ɢ�ɩɨɞɚɜɚɥɫɹ�ɧɚ�ɫɨɜɦɟɫɬɧɨɟ�ɞɪɨɛɥɟɧɢɟ�ɫ�ɪɭɞɨɣ��Ⱦɨ�ɜɬɨɪɢɱɧɨɝɨ�
ɢɫɩɨɥɶɡɨɜɚɧɢɹ� ɷɬɢ� ɨɬɯɨɞɵ�� ɩɪɢɦɟɧɹɟɦɵɟ� ɞɥɹ� ɮɭɬɟɪɨɜɤɢ� ɜɪɚɳɚɸɳɢɯɫɹ�
ɩɟɱɟɣ� ɢ� ɞɪɭɝɢɯ� ɬɟɩɥɨɜɵɯ� ɚɝɪɟɝɚɬɨɜ�� ɫɤɥɚɞɢɪɨɜɚɥɢɫɶ� ɧɚ� ɬɟɪɪɢɬɨɪɢɢ�
ɩɪɨɦɵɲɥɟɧɧɨɣ�ɩɥɨɳɚɞɤɢ�ɢ�ɧɟ�ɩɟɪɟɪɚɛɚɬɵɜɚɥɢɫɶ��ȼ�ɧɚɫɬɨɹɳɟɟ�ɜɪɟɦɹ�ɨɧɢ�
ɩɪɚɤɬɢɱɟɫɤɢ� ɩɨɥɧɨɫɬɶɸ� ɜɨɜɥɟɤɚɸɬɫɹ� ɜɨ� ɜɬɨɪɢɱɧɭɸ� ɩɟɪɟɪɚɛɨɬɤɭ�� ȼ�
ɩɪɨɰɟɫɫ�ɩɪɢɝɨɬɨɜɥɟɧɢɹ�ɲɢɯɬɵ�ɡɚ�ɩɨɫɥɟɞɧɢɟ�ɝɨɞɵ�ɛɵɥɨ�ɧɚɩɪɚɜɥɟɧɨ�ɛɨɥɟɟ�
��� ɬɵɫ�� ɬɨɧɧ� ɨɬɯɨɞɨɜ� ɨɝɧɟɭɩɨɪɧɨɝɨ� ɲɚɦɨɬɧɨɝɨ� ɤɢɪɩɢɱɚ�� ɉɪɢ� ɷɬɨɦ�
ɫɷɤɨɧɨɦɥɟɧɨ� ��� ɬɵɫ�� ɬɨɧɧ� ɧɟɮɟɥɢɧɨɜɨɣ� ɪɭɞɵ�� ɡɚ� ɫɱɟɬ� ɫɨɤɪɚɳɟɧɢɹ�
ɬɪɚɧɫɩɨɪɬɧɵɯ�ɪɚɫɯɨɞɨɜ�ɢ�ɪɚɫɯɨɞɚ�ɨɫɧɨɜɧɨɝɨ�ɫɵɪɶɹ�ɫɟɛɟɫɬɨɢɦɨɫɬɶ�ɜɵɩɭɫɤɚ�
ɝɥɢɧɨɡɟɦɚ�ɫɧɢɠɟɧɚ� 

ȼ� ɪɟɡɭɥɶɬɚɬɟ� ɩɪɨɦɵɲɥɟɧɧɨɣ� ɞɟɹɬɟɥɶɧɨɫɬɢ� ȺɈ� ©ɊɍɋȺɅ� Ⱥɱɢɧɫɤª�
ɨɛɪɚɡɭɟɬɫɹ� ɬɟɯɧɨɝɟɧɧɨɟ� ɡɚɝɪɹɡɧɟɧɢɟ� ɚɬɦɨɫɮɟɪɧɨɝɨ� ɜɨɡɞɭɯɚ� ɩɵɥɶɸ� ɨɬ�
ɝɥɢɧɨɡɟɦɧɨɝɨ� ɩɪɨɢɡɜɨɞɫɬɜɚ�� ɇɚɢɛɨɥɟɟ� ɦɚɫɲɬɚɛɧɨɟ� ɡɚɝɪɹɡɧɟɧɢɟ�
ɚɬɦɨɫɮɟɪɧɨɝɨ� ɜɨɡɞɭɯɚ� ɫɨɫɬɚɜɥɹɸɬ� ɜɵɛɪɨɫɵ� ɜɪɟɞɧɵɯ� ɜɟɳɟɫɬɜ� ɨɬ� ɩɟɱɟɣ�
ɫɩɟɤɚɧɢɹ� >��� �@�� ɉɪɨɰɟɫɫ� ɫɩɟɤɚɧɢɹ� ɝɥɢɧɨɡɟɦɫɨɞɟɪɠɚɳɟɣ� ɲɢɯɬɵ� ɜɨ�
ɜɪɚɳɚɸɳɢɯɫɹ� ɩɟɱɚɯ� ɫɨɩɪɨɜɨɠɞɚɟɬɫɹ� ɡɧɚɱɢɬɟɥɶɧɵɦ� ɩɵɥɟɜɵɞɟɥɟɧɢɟɦ��
Ɉɫɧɨɜɧɚɹ�ɦɚɫɫɚ�ɩɵɥɢ�ɜɵɧɨɫɢɬɫɹ�ɢɡ�ɩɟɱɢ�ɜɦɟɫɬɟ�ɫ�ɨɬɯɨɞɹɳɢɦɢ�ɝɚɡɚɦɢ��ɐɟɯ�
ɫɩɟɤɚɧɢɹ� ȺɈ� ©ɊɍɋȺɅ� Ⱥɱɢɧɫɤª� ɩɪɟɞɫɬɚɜɥɟɧ� ��-ɸ� ɩɟɱɚɦɢ� �������u���� ɦ�
�ɩɟɱɧɨɟ� ɨɬɞɟɥɟɧɢɟ� ʋ� ��� ɬɟɯɧɨɥɨɝɢɱɟɫɤɢɟ� ɧɢɬɤɢ� �±���� ɢ� �-ɹ� ɩɟɱɚɦɢ�
5,0/5,6/5,0u����ɦ��ɩɟɱɧɨɟ�ɨɬɞɟɥɟɧɢɟ�ʋ����ɬɟɯɧɨɥɨɝɢɱɟɫɤɢɟ�ɧɢɬɤɢ���±�����ȼ�
ɧɚɫɬɨɹɳɟɟ�ɜɪɟɦɹ�ɧɚ�ɧɟɤɨɬɨɪɵɯ�ɩɟɱɚɯ�ɫɩɟɤɚɧɢɹ�ɭɫɬɚɧɨɜɥɟɧɵ� ɫɨɜɪɟɦɟɧɧɵɟ�
5-ɬɢ� ɩɨɥɶɧɵɟ� ɷɥɟɤɬɪɨɮɢɥɶɬɪɵ� ɬɢɩɚ� ɗȽȺȼ� �-25-12-7-��� ɨɱɢɫɬɤɚ�
ɨɫɭɳɟɫɬɜɥɹɟɬɫɹ�ɜ�ɞɜɚ�ɷɬɚɩɚ�± ɩɵɥɟɜɚɹ�ɤɚɦɟɪɚ�ɢ� ɷɥɟɤɬɪɨɮɢɥɶɬɪɵ� �ɩɨ���ɧɚ�
ɩɟɱɶ�� >�@�� ɇɨ� ɞɚɠɟ� ɩɪɢ� ɬɚɤɨɣ� ɞɜɭɯɫɬɭɩɟɧɱɚɬɨɣ� ɨɱɢɫɬɤɟ� ɨɬɯɨɞɹɳɢɟ� ɝɚɡɵ�
ɩɟɱɟɣ� ɫɩɟɤɚɧɢɹ� ɟɳɟ� ɫɨɞɟɪɠɚɬ� ɬɨɧɤɨɞɢɫɩɟɪɫɧɵɟ� ɬɜɟɪɞɵɟ� ɱɚɫɬɢɰɵ� ɩɵɥɢ��
ɉɨɷɬɨɦɭ� ɞɥɹ� ɩɨɜɵɲɟɧɢɹ� ɫɬɟɩɟɧɢ� ɨɱɢɫɬɤɢ� ɚɬɦɨɫɮɟɪɧɨɝɨ� ɜɨɡɞɭɯɚ� ɧɚ�
ɤɨɦɛɢɧɚɬɟ� ɛɵɥɢ� ɫɞɟɥɚɧɵ� ɩɨɩɵɬɤɢ� ɤ� ɫɭɳɟɫɬɜɭɸɳɟɣ� ɫɢɫɬɟɦɟ� ɨɱɢɫɬɤɢ� ɜ�
ɷɥɟɤɬɪɨɮɢɥɶɬɪɚɯ� ɭɫɬɚɧɨɜɢɬɶ� ɞɨɩɨɥɧɢɬɟɥɶɧɭɸ� ɫɬɭɩɟɧɶ� ɨɱɢɫɬɤɢ� ɝɚɡɨɜ� ɜ�
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ɫɤɪɭɛɛɟɪɚɯ�>�@� ȼ�ɤɚɱɟɫɬɜɟ�ɠɢɞɤɨɫɬɢ�ɜ�ɭɫɬɚɧɨɜɤɚɯ�©ɦɨɤɪɨɣª�ɨɱɢɫɬɤɢ�ɝɚɡɨɜ�
ɛɵɥɨ� ɩɪɟɞɥɨɠɟɧɨ� ɩɪɢɦɟɧɹɬɶ� ɨɛɨɪɨɬɧɭɸ� ɩɨɞɲɥɚɦɨɜɭɸ� ɜɨɞɭ� >�@��
Ɉɱɢɳɟɧɧɵɣ� ɨɬ� ɩɵɥɢ�� ɫɦɨɥɢɫɬɵɯ� ɢ� ɞɪɭɝɢɯ� ɫɨɫɬɚɜɥɹɸɳɢɯ� ɝɚɡ�
ɜɵɛɪɚɫɵɜɚɟɬɫɹ�ɱɟɪɟɡ�ɜɵɫɨɬɧɵɟ�ɞɵɦɨɜɵɟ�ɬɪɭɛɵ�ɜ�ɚɬɦɨɫɮɟɪɭ��ɉɪɨɜɟɞɟɧɧɵɟ�
ɩɪɨɦɵɲɥɟɧɧɵɟ� ɢɫɩɵɬɚɧɢɹ� ɢ� ɜɧɟɞɪɟɧɢɟ� ɫɦɨɧɬɢɪɨɜɚɧɧɨɣ� ɧɚ� ɩɟɱɚɯ�
ɫɩɟɤɚɧɢɹ� ɭɫɬɚɧɨɜɤɢ� ©ɦɨɤɪɨɣª� ɨɱɢɫɬɤɢ� ɩɨɞɬɜɟɪɞɢɥɢ� ɞɨɫɬɢɠɟɧɢɟ�
ɜɵɫɨɤɨɷɮɮɟɤɬɢɜɧɨɣ� ɨɱɢɫɬɤɢ� ɝɚɡɨɜɵɯ� ɜɵɛɪɨɫɨɜ� ɨɬ� ɬɨɧɤɨɞɢɫɩɟɪɫɧɵɯ�
ɩɪɢɦɟɫɟɣ�ɫ�ɄɉȾ�ɞɨ�����ɩɪɢ�ɪɚɫɯɨɞɟ�ɩɨɞɲɥɚɦɨɜɨɣ�ɜɨɞɵ�ɛɨɥɶɲɟ�����ɥ�ɦ3 
ɨɱɢɳɚɟɦɨɝɨ�ɝɚɡɚ�� 

Ⱦɥɹ� ɩɪɨɪɚɛɨɬɤɢ� ɜɨɩɪɨɫɚ� ɜɨɡɦɨɠɧɨɝɨ� ɜɨɡɜɪɚɬɚ� ɲɥɚɦɚ� ɩɨɫɥɟ�
ɭɫɬɚɧɨɜɤɢ� ©ɦɨɤɪɨɣª� ɨɱɢɫɬɤɢ� ɜ� ɬɟɯɧɨɥɨɝɢɱɟɫɤɢɣ� ɩɪɨɰɟɫɫ�
ɝɢɞɪɨɯɢɦɢɱɟɫɤɨɝɨ� ɩɟɪɟɞɟɥɚ� ɛɵɥɢ ɩɪɨɜɟɞɟɧɵ� ɢɫɫɥɟɞɨɜɚɧɢɹ�
ɦɢɧɟɪɚɥɨɝɢɱɟɫɤɨɝɨ� ɫɨɫɬɚɜɚ� ɨɛɪɚɡɭɟɦɨɝɨ� ɬɜɟɪɞɨɝɨ� ɨɫɚɞɤɚ�� ɍɱɢɬɵɜɚɹ�
ɪɟɡɭɥɶɬɚɬɵ�ɦɢɧɟɪɚɥɨɝɢɱɟɫɤɢɯ� ɢɫɫɥɟɞɨɜɚɧɢɣ� ɢ� ɫɯɨɞɫɬɜɨ� ɞɚɧɧɨɝɨ�ɲɥɚɦɚ� ɫ�
ɫɵɪɶɟɜɨɣ�ɲɢɯɬɨɣ��ɦɨɠɧɨ�ɪɟɤɨɦɟɧɞɨɜɚɬɶ�ɩɨɫɥɟ�ɨɱɢɫɬɤɢ�ɧɚɩɪɚɜɥɹɬɶ�ɲɥɚɦ�ɜ�
ɬɟɯɧɨɥɨɝɢɸ� ɧɚ� ɞɚɥɶɧɟɣɲɭɸ� ɩɟɪɟɪɚɛɨɬɤɭ� ɜ� ɰɟɯ� ɝɢɞɪɨɯɢɦɢɢ�� ȼɧɟɞɪɟɧɢɟ�
ɞɨɩɨɥɧɢɬɟɥɶɧɨɣ� ɫɬɭɩɟɧɢ� ɨɱɢɫɬɤɢ� ɨɬɯɨɞɹɳɢɯ� ɝɚɡɨɜ� ɩɟɱɟɣ� ɫɩɟɤɚɧɢɹ�
ɩɨɡɜɨɥɢɬ� ɩɨɜɵɫɢɬɶ� ɷɮɮɟɤɬɢɜɧɨɫɬɶ� ɨɱɢɫɬɤɢ� ɨɬ� ɬɨɧɤɨɞɢɫɩɟɪɫɧɨɣ�
ɝɥɢɧɨɡɟɦɧɨɣ� ɩɵɥɢ�� ɞɨɫɬɢɱɶ� ɭɫɬɚɧɨɜɥɟɧɧɵɟ� ɞɥɹ� ɩɪɟɞɩɪɢɹɬɢɹ� ɧɨɪɦɚɬɢɜɵ�
ɩɪɟɞɟɥɶɧɨ-ɞɨɩɭɫɬɢɦɵɯ� ɜɵɛɪɨɫɨɜ� ɜ� ɚɬɦɨɫɮɟɪɭ� ɢ� ɨɛɟɫɩɟɱɢɬɶ� ɭɬɢɥɢɡɚɰɢɸ�
ɨɛɪɚɡɭɟɦɨɝɨ�ɲɥɚɦɚ�ɛɟɡ�ɡɚɝɪɹɡɧɟɧɢɹ�ɨɤɪɭɠɚɸɳɟɣ�ɩɪɢɪɨɞɧɨɣ�ɫɪɟɞɵ��� 

Ⱦɥɹ� ɩɪɨɜɟɞɟɧɢɹ� ɷɤɨɥɨɝɢɱɟɫɤɨɝɨ� ɦɨɧɢɬɨɪɢɧɝɚ� ɧɚ� ɝɥɢɧɨɡɟɦɧɨɦ�
ɤɨɦɛɢɧɚɬɟ� ɪɚɛɨɬɚɟɬ� ɫɚɧɢɬɚɪɧɨ-ɩɪɨɦɵɲɥɟɧɧɚɹ� ɥɚɛɨɪɚɬɨɪɢɹ�� ɨɫɧɨɜɧɚɹ�
ɡɚɞɚɱɚ�ɤɨɬɨɪɨɣ�± ɢɧɫɬɪɭɦɟɧɬɚɥɶɧɵɣ�ɤɨɧɬɪɨɥɶ�ɷɤɨɥɨɝɢɱɟɫɤɨɣ�ɛɟɡɨɩɚɫɧɨɫɬɢ�
ɩɪɨɢɡɜɨɞɫɬɜɚ� ± ɤɚɤ� ɞɥɹ� ɫɨɬɪɭɞɧɢɤɨɜ� ȺɈ� ©ɊɍɋȺɅ� Ⱥɱɢɧɫɤª�� ɬɚɤ� ɢ� ɞɥɹ�
ɠɢɬɟɥɟɣ�ɛɥɢɡɥɟɠɚɣɲɟɝɨ�ɝɨɪɨɞɚ��Ʌɚɛɨɪɚɬɨɪɢɟɣ�ɩɪɨɜɨɞɢɬɫɹ�ɛɨɥɶɲɚɹ�ɪɚɛɨɬɚ�
ɩɨ� ɚɧɚɥɢɡɭ� ɫɨɫɬɨɹɧɢɹ� ɜɨɡɞɭɯɚ� ɢ� ɞɪɭɝɢɯ� ɜɪɟɞɧɵɯ� ɩɪɨɢɡɜɨɞɫɬɜɟɧɧɵɯ�
ɮɚɤɬɨɪɨɜ� ɧɚ� ɪɚɛɨɱɢɯ� ɦɟɫɬɚɯ� ɜ� ɰɟɯɚɯ� ɤɨɦɛɢɧɚɬɚ�� ɚ� ɬɚɤɠɟ� ɧɚ� ɝɪɚɧɢɰɟ�
ɫɚɧɢɬɚɪɧɨɣ�ɡɨɧɵ�ɩɪɟɞɩɪɢɹɬɢɹ� 

Ɋɟɲɟɧɢɟ� ɷɤɨɥɨɝɢɱɟɫɤɢɯ� ɩɪɨɛɥɟɦ� ɧɚ� Ⱥɱɢɧɫɤɨɦ� ɝɥɢɧɨɡɟɦɧɨɦ�
ɤɨɦɛɢɧɚɬɟ� ɨɫɭɳɟɫɬɜɥɹɟɬɫɹ� ɧɟ� ɬɨɥɶɤɨ� ɞɥɹ� ɞɨɫɬɢɠɟɧɢɹ� ɩɪɟɞɟɥɶɧɨ�
ɞɨɩɭɫɬɢɦɵɯ� �ɤɪɢɬɢɱɟɫɤɢɯ�� ɧɚɝɪɭɡɨɤ� ɧɚ� ɷɤɨɥɨɝɢɱɟɫɤɢɟ� ɫɢɫɬɟɦɵ�� ɧɨ� ɢ� ɞɥɹ�
ɡɞɨɪɨɜɶɹ� ɥɸɞɟɣ�� ɬɚɤ� ɤɚɤ� ɤɨɦɛɢɧɚɬ� ɹɜɥɹɟɬɫɹ� ɨɫɧɨɜɧɵɦ� ɝɪɚɞɨɨɛɪɚɡɭɸɳɢɦ�
ɩɪɨɦɵɲɥɟɧɧɵɦ� ɩɪɟɞɩɪɢɹɬɢɟɦ�� ȼɬɨɪɢɱɧɚɹ� ɩɟɪɟɪɚɛɨɬɤɚ� ɨɛɪɚɡɭɟɦɵɯ� ɧɚ�
ɤɨɦɛɢɧɚɬɟ� ɨɬɪɚɛɨɬɚɧɧɵɯ� ɢ� ɫɤɥɚɞɢɪɨɜɚɧɧɵɯ� ɦɚɬɟɪɢɚɥɨɜ� ɢ� ɭɬɢɥɢɡɚɰɢɹ� ɢɯ�
ɦɟɫɬ� ɪɚɡɦɟɳɟɧɢɹ� ɩɪɢɜɨɞɢɬ� ɤ� ɭɦɟɧɶɲɟɧɢɸ� ɷɤɨɥɨɝɢɱɟɫɤɨɝɨ� ɭɳɟɪɛɚ� ɢ�
ɫɧɢɠɟɧɢɸ�ɜɪɟɞɧɨɝɨ�ɜɨɡɞɟɣɫɬɜɢɹ�ɨɬɯɨɞɨɜ�ɧɚ�ɨɤɪɭɠɚɸɳɭɸ�ɫɪɟɞɭ�  

 
Ʌɢɬɟɪɚɬɭɪɚ 

 
��� ɋɢɡɹɤɨɜ�� ȼ�Ɇ�� ɋɬɪɚɬɟɝɢɱɟɫɤɢɟ� ɡɚɞɚɱɢ� ɦɟɬɚɥɥɭɪɝɢɱɟɫɤɨɝɨ� ɤɨɦɩɥɟɤɫɚ� Ɋɨɫɫɢɢ�

>Ɍɟɤɫɬ@���ȼ�Ɇ��ɋɢɡɹɤɨɜ��Ⱥ�Ⱥ��ȼɥɚɫɨɜ��ȼ�ɘ��Ȼɚɠɢɧ����ɐɜɟɬɧɵɟ�ɦɟɬɚɥɥɵ��± 2006. ± ʋ���± 
ɋ���-38. 
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��� Ʌɢɩɢɧ�� ȼ�Ⱥ�� ɉɭɬɢ� ɫɨɜɟɪɲɟɧɫɬɜɨɜɚɧɢɹ� ɬɟɯɧɨɥɨɝɢɢ� ɩɟɪɟɪɚɛɨɬɤɢ�
ɚɥɸɦɨɫɢɥɢɤɚɬɧɨɝɨ� ɫɵɪɶɹ� ɧɚ� ɝɥɢɧɨɡɟɦ� ɢ� ɫɨɩɭɬɫɬɜɭɸɳɢɟ� ɩɪɨɞɭɤɬɵ� >Ɍɟɤɫɬ@� �� ȼ�Ⱥ��
Ʌɢɩɢɧ��Ⱥ�ɘ��Ȼɚɣɦɚɤɨɜ����ɐɜɟɬɧɵɟ�ɦɟɬɚɥɥɵ��± 2014. ± ʋ����± ɋ����-68. 

���Ⱥɥɟɤɫɚɧɞɪɨɜ��Ⱥ�ȼ��ɉɭɬɢ�ɭɥɭɱɲɟɧɢɹ�ɤɚɱɟɫɬɜɚ�ɚɥɸɦɢɧɢɣɫɨɞɟɪɠɚɳɟɝɨ�ɫɩɟɤɚ�ɜɨ�
ɜɪɚɳɚɸɳɟɣɫɹ�ɩɟɱɢ�>Ɍɟɤɫɬ@ ��Ⱥ�ȼ��Ⱥɥɟɤɫɚɧɞɪɨɜ��ɇ�ȼ��ɇɟɦɱɢɧɨɜɚ��ȿ�Ⱥ��Ɏɟɞɨɬɨɜɚ� ���ɋɛ��
ɧɚɭɱɧ��ɬɪ��ɉɟɪɟɪɚɛɨɬɤɚ�ɩɪɢɪɨɞɧɨɝɨ�ɢ�ɬɟɯɧɨɝɟɧɧɨɝɨ�ɫɵɪɶɹ��± ɂɪɤɭɬɫɤ��ɂɡɞ-ɜɨ�ɂɊɇɂɌɍ��
2016. ± ɋ����-60. 
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��� Ƚɭɡɚɟɜ�� ȼ�Ⱥ�� Ɍɟɯɧɢɱɟɫɤɢɟ� ɪɟɲɟɧɢɹ� ɩɨ� ɩɨɜɵɲɟɧɢɸ� ɷɮɮɟɤɬɢɜɧɨɫɬɢ� ɢ�
ɧɚɞɟɠɧɨɫɬɢ� ɷɥɟɤɬɪɨɮɢɥɶɬɪɨɜ� ɎɂɇȽɈ� >Ɍɟɤɫɬ@� �� ȼ�Ⱥ�� Ƚɭɡɚɟɜ�� Ⱥ�Ⱥ�� Ɍɪɨɢɰɤɢɣ� ��� ɋɛ��
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Ⱥ�ɋ��Ʉɨɫɬɢɧɚ1��ɗ�Ƚ��Ɋɹɞɧɨ1��Ⱥ�Ɇ��ȼɚɫɢɥɶɟɜ1��ɂ�Ⱥ��Ʉɨɥɵɱɟɜ2,  
Ⱥ�ȼ��Ⱦɨɛɪɨɲɬɚɧ1 

 
1Ʉɭɛɚɧɫɤɢɣ�ɝɨɫɭɞɚɪɫɬɜɟɧɧɵɣ�ɭɧɢɜɟɪɫɢɬɟɬ��Ʉɪɚɫɧɨɞɚɪ 

2ɈɈɈ�©Ƚɚɡɩɪɨɦ�ɬɪɚɧɫɝɚɡ�Ʉɪɚɫɧɨɞɚɪª��Ʉɪɚɫɧɨɞɚɪ 
 

ɂɋɋɅȿȾɈȼȺɇɂȿ�ɄȺɌȺɅɂɌɂɑȿɋɄɈɃ�ȺɄɌɂȼɇɈɋɌɂ�
ɋɂɅɂɄȺȽȿɅȿɃ, ɂɋɉɈɅɖɁɍȿɆɕɏ�ɉɊɂ�ɈɑɂɋɌɄȿ�

ɉɊɂɊɈȾɇɈȽɈ�ȽȺɁȺ� ȼ�ɁȺȼɂɋɂɆɈɋɌɂ�ɈɌ�ɋɌɊɍɄɌɍɊɇɕɏ�
ɏȺɊȺɄɌȿɊɂɋɌɂɄ�ȺȾɋɈɊȻȿɇɌȺ 

 
ȼ�ɪɚɛɨɬɟ�ɪɚɫɫɦɨɬɪɟɧɵ ɨɫɨɛɟɧɧɨɫɬɢ�ɤɨɧɜɟɪɫɢɢ�ɦɟɬɚɧɨɥɚ�ɜ�ɞɢɦɟɬɢɥɨɜɵɣ�ɷɮɢɪ�ɫ�

ɢɫɩɨɥɶɡɨɜɚɧɢɟɦ� ɚɞɫɨɪɛɟɧɬɨɜ� ɧɚ� ɫɢɥɢɤɚɝɟɥɟɜɨɣ� ɨɫɧɨɜɟ�� ɦɨɞɢɮɢɰɢɪɨɜɚɧɧɵɯ� ɨɤɫɢɞɨɦ�
ɚɥɸɦɢɧɢɹ�� ɪɚɡɥɢɱɧɵɯ�ɦɚɪɨɤ� �ȺɋɆ��ȺɋɆ�ȼɋ��%$6)�.&-Trockenperlen H, BASF KC-
7URFNHQSHUOHQ�:6�� ɢ� ɚɞɫɨɪɛɟɧɬɚ� ɦɚɪɤɢ�ɇɂȺɉ-ȺɈɋ�� ɢɫɩɨɥɶɡɭɟɦɵɯ� ɜ� ɩɪɨɦɵɲɥɟɧɧɵɯ�
ɚɞɫɨɪɛɰɢɨɧɧɵɯ� ɭɫɬɚɧɨɜɤɚɯ� ɩɪɢ� ɨɱɢɫɬɤɟ� ɩɪɢɪɨɞɧɨɝɨ� ɝɚɡɚ��Ɉɯɚɪɚɤɬɟɪɢɡɨɜɚɧɵ� ɫɨɫɬɚɜ� ɢ�
ɫɬɪɭɤɬɭɪɧɵɟ�ɯɚɪɚɤɬɟɪɢɫɬɢɤɢ�ɩɪɨɦɵɲɥɟɧɧɵɯ�ɚɞɫɨɪɛɟɧɬɨɜ��ɤɨɬɨɪɵɟ�ɫɨɩɨɫɬɚɜɥɟɧɵ�ɫ�ɢɯ�
ɤɚɬɚɥɢɬɢɱɟɫɤɨɣ�ɚɤɬɢɜɧɨɫɬɶɸ��Ɋɟɡɭɥɶɬɚɬɵ�ɬɟɪɦɨɤɚɬɚɥɢɬɢɱɟɫɤɢɯ�ɩɪɟɜɪɚɳɟɧɢɣ�ɦɟɬɚɧɨɥɚ�
ɧɚ� ɚɞɫɨɪɛɟɧɬɚɯ� ɩɨɤɚɡɚɥɢ� ɩɟɪɫɩɟɤɬɢɜɧɨɫɬɶ� ɢɫɩɨɥɶɡɨɜɚɧɢɹ� ɦɨɞɢɮɢɰɢɪɨɜɚɧɧɨɝɨ� ���� ��
ɨɤɫɢɞɨɦ� ɚɥɸɦɢɧɢɹ� ɫɢɥɢɤɚɝɟɥɹ� ɦɚɪɤɢ� ȺɋɆ� ɩɪɢ� ɨɱɢɫɬɤɟ� ɩɪɢɪɨɞɧɨɝɨ� ɝɚɡɚ� ɜ�
ɩɪɨɦɵɲɥɟɧɧɨɫɬɢ��ɫɩɨɫɨɛɧɨɝɨ�ɨɛɟɫɩɟɱɢɬɶ�ɫɭɳɟɫɬɜɟɧɧɨɟ�ɫɨɤɪɚɳɟɧɢɟ�ɜɪɟɞɧɵɯ�ɜɵɛɪɨɫɨɜ�
ɦɟɬɚɧɨɥɚ�ɜ�ɚɬɦɨɫɮɟɪɭ� 

Ʉɥɸɱɟɜɵɟ� ɫɥɨɜɚ�� ɝɚɡ� ɩɪɢɪɨɞɧɵɣ�� ɤɨɧɜɟɪɫɢɹ� ɦɟɬɚɧɨɥɚ�� ɦɨɞɢɮɢɰɢɪɨɜɚɧɧɵɟ�
ɫɢɥɢɤɚɝɟɥɟɜɵɟ�ɚɞɫɨɪɛɟɧɬɵ��ɞɢɦɟɬɢɥɨɜɵɣ�ɷɮɢɪ� 
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ȼ�ɩɪɨɰɟɫɫɟ�ɬɪɚɧɫɩɨɪɬɢɪɨɜɤɢ�ɩɪɢɪɨɞɧɨɝɨ�ɝɚɡɚ�ɦɨɝɭɬ�ɨɛɪɚɡɨɜɵɜɚɬɶɫɹ�
ɝɚɡɨɜɵɟ� ɝɢɞɪɚɬɵ�� ɭɦɟɧɶɲɚɸɳɢɟ� ɩɪɨɩɭɫɤɧɭɸ� ɫɩɨɫɨɛɧɨɫɬɶ� ɝɚɡɨɩɪɨɜɨɞɨɜ�
[1]�� ȼɜɨɞ� ɜ� ɝɚɡɨɪɚɫɩɪɟɞɟɥɢɬɟɥɶɧɵɟ� ɫɢɫɬɟɦɵ� ɦɟɬɚɧɨɥɚ� ɩɨɡɜɨɥɹɟɬ� ɩɪɢ�
ɧɢɡɤɨɣ�ɫɬɨɢɦɨɫɬɢ�ɢ�ɞɨɫɬɭɩɧɨɫɬɢ�ɪɟɚɝɟɧɬɚ�ɞɨɫɬɢɝɧɭɬɶ�ɜɵɫɨɤɨɣ�ɚɤɬɢɜɧɨɫɬɢ�
ɢɧɝɢɛɢɪɨɜɚɧɢɹ� ɢ� ɹɜɥɹɟɬɫɹ� ɨɞɧɢɦ� ɢɡ� ɷɮɮɟɤɬɢɜɧɵɯ� ɜɚɪɢɚɧɬɨɜ�
ɩɪɟɞɭɩɪɟɠɞɟɧɢɹ� ɨɛɪɚɡɨɜɚɧɢɹ� ɝɚɡɨɜɵɯ� ɝɢɞɪɚɬɨɜ� >�@�� Ɉɞɧɚɤɨ� ɩɪɢɦɟɧɟɧɢɟ�
ɢɧɝɢɛɢɬɨɪɨɜ�ɧɚ�ɨɫɧɨɜɟ�ɦɟɬɚɧɨɥɚ�ɢɦɟɟɬ�ɢ�ɫɟɪɶɟɡɧɵɟ�ɧɟɞɨɫɬɚɬɤɢ��ɜɵɫɨɤɚɹ�
ɬɨɤɫɢɱɧɨɫɬɶ�ɢ�ɩɨɠɚɪɨɨɩɚɫɧɨɫɬɶ��ɚ�ɬɚɤɠɟ�ɜɵɫɨɤɚɹ�ɭɩɪɭɝɨɫɬɶ�ɟɝɨ�ɩɚɪɨɜ�>�@��
ɉɪɢ�ɨɫɭɲɤɟ�ɩɪɢɪɨɞɧɨɝɨ�ɝɚɡɚ�ɜ�ɭɫɬɚɧɨɜɤɚɯ�ɩɨɞɝɨɬɨɜɤɢ�ɝɚɡɚ�ɤ�ɬɪɚɧɫɩɨɪɬɭ�ɧɚ�
ɷɬɚɩɟ� ɪɟɝɟɧɟɪɢɪɨɜɚɧɢɹ� ɚɞɫɨɪɛɟɧɬɨɜ ɩɪɢ� ����90�ɋ� ɜɨɡɦɨɠɧɚ� ɭɬɢɥɢɡɚɰɢɹ�
ɷɤɨɥɨɝɢɱɟɫɤɢ� ɨɩɚɫɧɨɝɨ� ɦɟɬɚɧɨɥɚ� ɜ� ɞɢɦɟɬɢɥɨɜɵɣ� ɷɮɢɪ� ɧɚ� ɫɢɥɢɤɚɝɟɥɟɜɵɯ�
ɚɞɫɨɪɛɟɧɬɚɯ� 

ɐɟɥɶɸ� ɧɚɫɬɨɹɳɟɣ� ɪɚɛɨɬɵ� ɹɜɥɹɟɬɫɹ� ɢɡɭɱɟɧɢɟ� ɤɚɬɚɥɢɬɢɱɟɫɤɨɣ�
ɚɤɬɢɜɧɨɫɬɢ�ɩɪɨɦɵɲɥɟɧɧɵɯ�ɚɞɫɨɪɛɟɧɬɨɜ�ɦɚɪɨɤ�ȺɋɆ��ȺɋɆ�ȼɋ��%$6)�.&-
Trockenperlen H, BASF KC-TrockenSHUOHQ�:6��ɇɂȺɉ-ȺɈɋ��ɢɫɩɨɥɶɡɭɟɦɵɯ�
ɩɪɢ� ɨɱɢɫɬɤɟ� ɩɪɢɪɨɞɧɨɝɨ� ɝɚɡɚ�� ɜ� ɭɫɥɨɜɢɹɯ� ɤɨɧɜɟɪɫɢɢ� ɦɟɬɚɧɨɥɚ� ɢ�
ɭɫɬɚɧɨɜɥɟɧɢɟ� ɧɚɢɛɨɥɟɟ� ɷɮɮɟɤɬɢɜɧɨɝɨ� ɤɚɬɚɥɢɡɚɬɨɪɚ� ɬɟɪɦɨɤɚɬɚɥɢɬɢɱɟɫɤɢɯ�
ɩɪɟɜɪɚɳɟɧɢɣ�ɦɟɬɚɧɨɥɚ� 

ɍɞɟɥɶɧɭɸ�ɩɨɜɟɪɯɧɨɫɬɶ�ɢ�ɭɞɟɥɶɧɵɣ�ɨɛɴɟɦ�ɩɨɪ�ɢɫɫɥɟɞɭɟɦɵɯ�ɨɛɪɚɡɰɨɜ�
ɨɩɪɟɞɟɥɹɥɢ� ɩɨ� ɧɢɡɤɨɬɟɦɩɟɪɚɬɭɪɧɨɣ� ɚɞɫɨɪɛɰɢɢ� ɚɡɨɬɚ� ɩɪɢ� ��� Ʉ� ɧɚ�
ɚɧɚɥɢɡɚɬɨɪɟ� ɭɞɟɥɶɧɨɣ� ɩɨɜɟɪɯɧɨɫɬɢ� ©ɋɨɪɛɬɨɦɟɬɪ-Ɇª. ɗɥɟɦɟɧɬɧɵɣ� ɫɨɫɬɚɜ�
ɚɞɫɨɪɛɟɧɬɨɜ�ɢɡɭɱɚɥɢ�ɧɚ� ɪɟɧɬɝɟɧɨɮɥɭɨɪɟɫɰɟɧɬɧɨɦ� ɫɩɟɤɬɪɨɦɟɬɪɟ�6KLPDG]X�
EDX-8000. ɂɫɫɥɟɞɨɜɚɧɢɟ� ɮɚɡɨɜɨɝɨ ɫɨɫɬɚɜɚ� ɩɪɨɜɨɞɢɥɢ� ɦɟɬɨɞɨɦ�
ɪɟɧɬɝɟɧɨɮɚɡɨɜɨɝɨ�ɚɧɚɥɢɡɚ�ɧɚ�ɞɢɮɪɚɤɬɨɦɟɬɪɟ�6KLPDG]X�XRD-7000. 

Ʉɚɬɚɥɢɬɢɱɟɫɤɢɟ�ɢɫɩɵɬɚɧɢɹ�ɩɪɨɦɵɲɥɟɧɧɵɯ�ɨɛɪɚɡɰɨɜ�ɫɢɥɢɤɚɝɟɥɹ�ɞɥɹ�
ɢɡɭɱɟɧɢɹ�ɤɨɧɜɟɪɫɢɢ�ɦɟɬɚɧɨɥɚ�ɩɪɨɜɨɞɢɥɢ�ɧɚ�ɷɤɫɩɟɪɢɦɟɧɬɚɥɶɧɨɣ�ɭɫɬɚɧɨɜɤɟ�
ɩɪɨɬɨɱɧɨɝɨ� ɬɢɩɚ� ɩɪɢ� ɚɬɦɨɫɮɟɪɧɨɦ� ɞɚɜɥɟɧɢɢ� ɜ� ɬɟɦɩɟɪɚɬɭɪɧɨɦ� ɞɢɚɩɚɡɨɧɟ 
120±����ɋ� ɢ� ɫɤɨɪɨɫɬɹɯ� ɩɨɬɨɤɚ� ɧɚɫɵɳɟɧɧɨɝɨ� ɦɟɬɚɧɨɥɨɦ� ɚɡɨɬɚ� ���� ɢ� ����
ɦɥ�ɦɢɧ��ɉɪɨɰɟɫɫ�ɤɨɧɜɟɪɫɢɢ�ɦɟɬɚɧɨɥɚ�ɨɫɭɳɟɫɬɜɥɹɥɢ�ɯɪɨɦɚɬɨɝɪɚɮɢɱɟɫɤɢ�ɧɚ�
ɩɪɢɛɨɪɟ� ©Ʉɪɢɫɬɚɥɥ-����� Ɇª� ɫ� ɩɥɚɦɟɧɧɨ-ɢɨɧɢɡɚɰɢɨɧɧɵɦ� ɞɟɬɟɤɬɨɪɨɦ� ɢ�
ɤɜɚɪɰɟɜɨɣ�ɤɚɩɢɥɥɹɪɧɨɣ�ɤɨɥɨɧɤɨɣ�ɫ�ɩɪɢɜɢɬɨɣ�ɮɚɡɨɣ�))$3� 

ɂɞɟɧɬɢɮɢɤɚɰɢɸ� ɢ� ɨɩɪɟɞɟɥɟɧɢɟ� ɩɪɨɞɭɤɬɨɜ� ɤɨɧɜɟɪɫɢɢ� ɦɟɬɚɧɨɥɚ�
ɨɫɭɳɟɫɬɜɥɹɥɢ� ɦɟɬɨɞɨɦ� ɝɚɡɨɜɨɣ� ɯɪɨɦɚɬɨɦɚɫɫ-ɫɩɟɤɬɪɨɦɟɬɪɢɢ� ɧɚ�
ɯɪɨɦɚɬɨɝɪɚɮɟ� 6KLPDG]X� *&-����� ɫ� ɦɚɫɫ-ɫɩɟɤɬɪɨɦɟɬɪɢɱɟɫɤɢɦ� ɞɟɬɟɤɬɨɪɨɦ�
GCMS-QP2010 Plus. 

ȼ�ɤɚɱɟɫɬɜɟ�ɩɨɛɨɱɧɵɯ�ɩɪɨɞɭɤɬɨɜ�ɤɨɧɜɟɪɫɢɢ�ɦɟɬɚɧɨɥɚ�ɧɚ�ɚɞɫɨɪɛɟɧɬɚɯ�
ɜ� ɪɟɚɤɰɢɨɧɧɨɣ� ɫɦɟɫɢ� ɢɞɟɧɬɢɮɢɰɢɪɨɜɚɧɵ� ɦɟɬɚɧɚɥɶ�� ɞɢɷɬɢɥɨɜɵɣ� ɷɮɢɪ��
ɚɰɟɬɨɧ��ɦɟɬɢɥɚɰɟɬɚɬ�ɢ� ɷɬɚɧɨɥ��Ɍɢɩɢɱɧɚɹ�ɞɥɹ� ɜɫɟɯ�ɯɪɨɦɚɬɨɝɪɚɦɦɚ� ɝɚɡɨɜɨɣ�
ɫɦɟɫɢ�� ɨɛɪɚɡɭɸɳɟɣɫɹ� ɜ� ɪɟɚɤɬɨɪɟ� ɧɚ� ɜɫɟɯ� ɢɫɫɥɟɞɨɜɚɧɧɵɯ� ɚɞɫɨɪɛɟɧɬɚɯ�� ɧɚ�
ɩɪɢɦɟɪɟ�ɚɞɫɨɪɛɟɧɬɚ�ȺɋɆ�ɜ�ɧɚɱɚɥɶɧɨɣ�ɫɬɚɞɢɢ�ɧɚɝɪɟɜɚ�ɩɪɢɜɟɞɟɧɚ�ɧɚ�ɪɢɫ� 
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ɏɪɨɦɚɬɨɝɪɚɦɦɚ�ɝɚɡɨɜɨɣ�ɫɦɟɫɢ��ɨɛɪɚɡɭɸɳɟɣɫɹ�ɜ�ɪɟɚɤɬɨɪɟ�ɫ�ɚɞɫɨɪɛɟɧɬɨɦ�ȺɋɆ�ɜ�
ɧɚɱɚɥɶɧɨɣ�ɫɬɚɞɢɢ��ɧɚɝɪɟɜɚ��ɞɨ����ɦɢɧɭɬ��ɩɪɢ�����ɋ�ɢ�ɫɤɨɪɨɫɬɢ�ɩɨɬɨɤɚ ɚɡɨɬɚ��

ɧɚɫɵɳɟɧɧɨɝɨ�ɦɟɬɚɧɨɥɨɦ������ɦɥ�ɦɢɧ 
 

Ʉɨɧɜɟɪɫɢɹ� ɦɟɬɚɧɨɥɚ� ɩɪɢ� ɬɟɦɩɟɪɚɬɭɪɚɯ� ɞɨ� ����ɋ� ɧɟ� ɩɪɨɬɟɤɚɟɬ�� ɋ�
ɭɜɟɥɢɱɟɧɢɟɦ� ɬɟɦɩɟɪɚɬɭɪɵ� ɫɨ� ���� ɞɨ� ����ɋ� ɩɨɜɵɲɚɟɬɫɹ� ɤɨɧɜɟɪɫɢɹ�
ɦɟɬɚɧɨɥɚ�ɜ�ɪɟɚɤɬɨɪɟ�ɧɚ�ɜɫɟɯ�ɢɫɫɥɟɞɨɜɚɧɧɵɯ�ɚɞɫɨɪɛɟɧɬɚɯ��ɬɚɤɠɟ�ɜɨɡɪɚɫɬɚɸɬ�
ɤɨɧɰɟɧɬɪɚɰɢɢ� ɩɨɛɨɱɧɵɯ� ɩɪɨɞɭɤɬɨɜ� ɉɪɢ ����ɋ� ɢ� ɫɤɨɪɨɫɬɢ� ɩɨɬɨɤɚ� ����
ɦɥ�ɦɢɧ ɤɨɧɜɟɪɫɢɹ� ɦɟɬɚɧɨɥɚ� ɧɚ� ɫɢɥɢɤɚɝɟɥɟ� ɦɚɪɤɢ ȺɋɆ ɞɨɫɬɢɝɚɟɬ 
ɦɚɤɫɢɦɚɥɶɧɨɝɨ� ɡɧɚɱɟɧɢɹ� ± 89 % ɦɚɫɫ�� ɚ� ɜɵɯɨɞ� ɞɢɦɟɬɢɥɨɜɨɝɨ� ɷɮɢɪɚ�
ɫɨɫɬɚɜɥɹɟɬ����% ɦɚɫɫ. 

Ʉɚɬɚɥɢɬɢɱɟɫɤɚɹ� ɚɤɬɢɜɧɨɫɬɶ� ɚɞɫɨɪɛɟɧɬɨɜ� ɦɚɪɨɤ� ɇɂȺɉ-ȺɈɋ�� ȺɋɆ�
ȼɋ�� %$6)� .&-Trockenperlen H, BASF KC-7URFNHQSHUOHQ� :6�� ȺɋɆ� ɢ�
ɧɟɦɨɞɢɮɢɰɢɪɨɜɚɧɧɨɝɨ� ɫɢɥɢɤɚɝɟɥɹ� ɜ� ɤɨɧɜɟɪɫɢɢ� ɦɟɬɚɧɨɥɚ� ɫɭɳɟɫɬɜɟɧɧɨ�
ɪɚɡɥɢɱɚɟɬɫɹ��ɏɚɪɚɤɬɟɪ�ɚɤɬɢɜɧɨɫɬɢ�ɷɬɢɯ�ɚɞɫɨɪɛɟɧɬɨɜ�ɩɪɢ�ɞɪɭɝɢɯ�ɫɤɨɪɨɫɬɹɯ�
ɩɨɬɨɤɚ�ɚɡɨɬɚ��ɧɚɫɵɳɟɧɧɨɝɨ�ɦɟɬɚɧɨɥɨɦ��ɢɞɟɧɬɢɱɟɧ��ɇɟɦɨɞɢɮɢɰɢɪɨɜɚɧɧɵɣ�
ɚɞɫɨɪɛɟɧɬ� ɩɪɚɤɬɢɱɟɫɤɢ� ɧɟ� ɨɛɥɚɞɚɟɬ� ɤɚɬɚɥɢɬɢɱɟɫɤɨɣ� ɚɤɬɢɜɧɨɫɬɶɸ��
ɫɩɨɫɨɛɫɬɜɭɸɳɟɣ�ɤɨɧɜɟɪɫɢɢ�ɦɟɬɚɧɨɥɚ� 

Ⱦɚɧɧɵɟ� ɩɨ� ɚɤɬɢɜɧɨɫɬɢ� ɚɞɫɨɪɛɟɧɬɨɜ� ɦɚɪɨɤ� ɇɂȺɉ-ȺɈɋ�� ȺɋɆ� ȼɋ��
BASF KC-7URFNHQSHUOHQ� +� ɢ� %$6)� .&-TrockenSHUOHQ� :6�� ȺɋɆ ɢ�
ɪɟɧɬɝɟɧɨɮɚɡɨɜɨɝɨ� ɚɧɚɥɢɡɚ� ɩɨɤɚɡɚɥɢ�� ɱɬɨ� ɤɚɬɚɥɢɬɢɱɟɫɤɚɹ� ɚɤɬɢɜɧɨɫɬɶ�
ɤɨɧɜɟɪɫɢɢ� ɨɛɭɫɥɨɜɥɟɧɚ� ɛɨɥɟɟ� ɷɮɮɟɤɬɢɜɧɵɦ� ɜɡɚɢɦɨɞɟɣɫɬɜɢɟɦ� ɦɟɬɚɧɨɥɚ� ɫ�
ɚɦɨɪɮɧɨɣ� ɮɨɪɦɨɣ� ɚɞɫɨɪɛɟɧɬɨɜ�� ɍɜɟɥɢɱɟɧɢɟ� ɭɞɟɥɶɧɨɣ� ɩɨɜɟɪɯɧɨɫɬɢ� ɢ�
ɭɞɟɥɶɧɨɝɨ� ɨɛɴɟɦɚ� ɩɨɪ ɬɚɤɠɟ� ɩɨɜɵɲɚɸɬ� ɤɚɬɚɥɢɬɢɱɟɫɤɭɸ� ɚɤɬɢɜɧɨɫɬɶ�
ɚɞɫɨɪɛɟɧɬɨɜ�ɜ�ɤɨɧɜɟɪɫɢɢ�ɦɟɬɚɧɨɥɚ� 

Ɍɚɤɢɦ� ɨɛɪɚɡɨɦ� ɬɟɪɦɨɤɚɬɚɥɢɬɢɱɟɫɤɢɟ� ɫɜɨɣɫɬɜɚ� ɚɞɫɨɪɛɟɧɬɚ� ȺɋɆ��
ɩɪɨɹɜɥɟɧɧɵɟ� ɜ� ɩɪɨɰɟɫɫɟ� ɤɨɧɜɟɪɫɢɢ� ɦɟɬɚɧɨɥɚ�� ɩɨɤɚɡɚɥɢ� ɩɟɪɫɩɟɤɬɢɜɧɨɫɬɶ�
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ɟɝɨ� ɢɫɩɨɥɶɡɨɜɚɧɢɹ� ɩɪɢ� ɨɱɢɫɬɤɟ� ɩɪɢɪɨɞɧɨɝɨ� ɝɚɡɚ� ɜ� ɩɪɨɦɵɲɥɟɧɧɨɫɬɢ�� ɱɬɨ�
ɨɛɟɫɩɟɱɢɬ�ɫɨɤɪɚɳɟɧɢɟ�ɜɪɟɞɧɵɯ�ɜɵɛɪɨɫɨɜ�ɦɟɬɚɧɨɥɚ�ɜ�ɚɬɦɨɫɮɟɪɭ� 

 
�ɂɫɫɥɟɞɨɜɚɧɢɹ� ɩɪɨɜɨɞɢɥɢɫɶ� ɜ� ɪɚɦɤɚɯ� ɜɵɩɨɥɧɟɧɢɹ� ɝɨɫɡɚɞɚɧɢɣ�

Ɇɢɧɨɛɪɧɚɭɤɢ�ɊɎ��ɩɪɨɟɤɬɵ�ʋ�)=(1-2020-�����ɢ�ʋ����-Ƚ�Ɂ�ɏ������������ɫ�
ɢɫɩɨɥɶɡɨɜɚɧɢɟɦ� ɧɚɭɱɧɨɝɨ� ɨɛɨɪɭɞɨɜɚɧɢɹ� ɐɄɉ� ©ɗɤɨɥɨɝɨ-ɚɧɚɥɢɬɢɱɟɫɤɢɣ�
ɰɟɧɬɪª�ɢ�ɍɇɉɄ�©Ⱥɧɚɥɢɬª�Ʉɭɛɚɧɫɤɨɝɨ�ɝɨɫɭɧɢɜɟɪɫɢɬɟɬɚ. 
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ɞɢɨɤɫɢɧɨɜ� ɩɪɢ� ɬɟɪɦɢɱɟɫɤɨɦ� ɨɛɟɡɜɪɟɠɢɜɚɧɢɢ� ɯɥɨɪɫɨɞɟɪɠɚɳɢɯ� ɨɪɝɚɧɢɱɟɫɤɢɯ�
ɫɨɟɞɢɧɟɧɢɣ�� Ɋɚɫɫɦɨɬɪɟɧ� ɦɟɯɚɧɢɡɦ� ɮɨɪɦɢɪɨɜɚɧɢɹ� ɞɢɨɤɫɢɧɨɜ� ɜ� ɩɪɨɰɟɫɫɟ� ɝɨɪɟɧɢɹ�
ɯɥɨɪɫɨɞɟɪɠɚɳɢɯ� ɨɪɝɚɧɢɱɟɫɤɢɯ� ɫɨɟɞɢɧɟɧɢɣ�� ɜɥɢɹɧɢɟ� ɧɚ� ɷɬɨɬ� ɩɪɨɰɟɫɫ� ɪɚɡɥɢɱɧɵɯ�
ɮɚɤɬɨɪɨɜ�� Ⱥɧɚɥɢɡ� ɧɟɨɛɯɨɞɢɦ� ɞɥɹ� ɪɚɡɪɚɛɨɬɤɢ ɪɟɤɨɦɟɧɞɚɰɢɣ� ɩɨ� ɫɨɤɪɚɳɟɧɢɸ��
ɫɨɞɟɪɠɚɧɢɹ�ɞɢɨɤɫɢɧɨɜ�ɜ�ɞɵɦɨɜɵɯ�ɝɚɡɚɯ�ɞɨ�ɤɨɧɰɟɧɬɪɚɰɢɣ��ɧɟ�ɩɪɟɜɵɲɚɸɳɢɯ�ɩɪɟɞɟɥɶɧɨ�
ɞɨɩɭɫɬɢɦɵɯ�ɡɧɚɱɟɧɢɣ��ɉȾɄ���ɭɫɬɚɧɨɜɥɟɧɧɵɯ�ɧɨɪɦɚɬɢɜɧɨɣ�ɞɨɤɭɦɟɧɬɚɰɢɟɣ� 

Ʉɥɸɱɟɜɵɟ� ɫɥɨɜɚ�� ɞɢɨɤɫɢɧɵ�� ɯɥɨɪɫɨɞɟɪɠɚɳɢɟ� ɨɪɝɚɧɢɱɟɫɤɢɟ� ɫɨɟɞɢɧɟɧɢɹ��
ɬɟɪɦɢɱɟɫɤɨɟ�ɨɛɟɡɜɪɟɠɢɜɚɧɢɟ��ɷɤɨɥɨɝɢɱɟɫɤɢɟ�ɪɢɫɤɢ 

 
ɉɪɨɛɥɟɦɚ� ɬɟɪɦɢɱɟɫɤɨɝɨ� ɨɛɟɡɜɪɟɠɢɜɚɧɢɹ� ɯɥɨɪɫɨɞɟɪɠɚɳɢɯ�

ɨɪɝɚɧɢɱɟɫɤɢɯ� ɫɨɟɞɢɧɟɧɢɣ� (ɏɋɈɋ) ɛɟɡ� ɷɦɢɫɫɢɢ� ɞɢɨɤɫɢɧɨɜ� ɱɪɟɡɜɵɱɚɣɧɨ�
ɚɤɬɭɚɥɶɧɚ� ɜɫɥɟɞɫɬɜɢɟ� ɧɟɨɛɯɨɞɢɦɨɫɬɢ� ɭɧɢɱɬɨɠɟɧɢɹ� ɦɭɫɨɪɧɵɯ� ɫɜɚɥɨɤ��
ɦɟɞɢɰɢɧɫɤɢɯ�ɨɬɯɨɞɨɜ�ɢ�ɧɚɤɨɩɥɟɧɧɵɯ�ɡɚɩɚɫɨɜ, ɡɚɩɪɟɳɟɧɧɵɯ�ɤ�ɩɪɢɦɟɧɟɧɢɸ�
ɹɞɨɯɢɦɢɤɚɬɨɜ�� ɜ� ɤɨɬɨɪɵɯ� ɏɋɈɋ� ɫɨɫɬɚɜɥɹɸɬ� ɫɭɳɟɫɬɜɟɧɧɭɸ� ɱɚɫɬɶ�� ɗɬɢ�
ɜɟɳɟɫɬɜɚ� ɦɨɝɭɬ� ɛɵɬɶ� ɤɚɤ� ɜ� ɬɜɟɪɞɨɦ�� ɬɚɤ� ɢ� ɠɢɞɤɨɦ� ɫɨɫɬɨɹɧɢɢ�� ɉɪɢ�
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ɬɟɪɦɨɨɛɟɡɜɪɟɠɢɜɚɧɢɢ� ɜɟɳɟɫɬɜ ɜ� ɬɜɟɪɞɨɦ� ɚɝɪɟɝɚɬɧɨɦ� ɫɨɫɬɨɹɧɢɢ� ɩɪɨɰɟɫɫ�
ɜɟɞɭɬ�ɜ�ɞɜɟ�ɫɬɚɞɢɢ�>�� 2]: 

- ɩɪɟɞɜɚɪɢɬɟɥɶɧɵɣ�ɨɛɠɢɝ�ɫ�ɰɟɥɶɸ�ɩɟɪɟɜɨɞɚ�ɏɋɈɋ�ɜ�ɝɚɡɨɜɭɸ�ɮɚɡɭ�
�ɞɵɦɨɜɵɟ�ɝɚɡɵ��ɢ�ɭɞɚɥɟɧɢɟ�ɢɧɟɪɬɧɨɝɨ��ɦɚɬɟɪɢɚɥɚ� 

-ɞɨɠɢɝɚɧɢɟ��ɞɚɥɶɧɟɣɲɟɟ�ɨɤɢɫɥɟɧɢɟ��ɞɵɦɨɜɵɯ�ɝɚɡɨɜ�ɞɨ�ɨɛɪɚɡɨɜɚɧɢɹ�
ɩɪɨɫɬɵɯ�ɧɟɝɨɪɸɱɢɯ�ɜɟɳɟɫɬɜ�ɇ2Ɉ��ɇɋl��Ɉ2��ɋl2��ɋɈ2 ɫ�ɩɨɫɥɟɞɭɸɳɟɣ�ɝɚɡɨɜɨɣ�
ɨɱɢɫɬɤɨɣ� 

ȼ� ɡɚɜɢɫɢɦɨɫɬɢ� ɨɬ� ɤɨɥɢɱɟɫɬɜɚ� ɚɬɨɦɨɜ� ɯɥɨɪɚ� ɜ� ɦɨɥɟɤɭɥɟ� ɏɋɈɋ�
ɫɭɳɟɫɬɜɟɧɧɨ�ɦɟɧɹɸɬɫɹ�ɢɯ�ɬɟɩɥɨɬɟɯɧɢɱɟɫɤɢɟ�ɯɚɪɚɤɬɟɪɢɫɬɢɤɢ��ɬɟɦɩɟɪɚɬɭɪɚ�
ɪɚɡɥɨɠɟɧɢɹ�� ɬɟɩɥɨɬɚ� ɫɝɨɪɚɧɢɹ� ɢ� ɞɪɭɝɢɟ�� ɉɪɢ� ɭɜɟɥɢɱɟɧɢɢ� ɤɨɥɢɱɟɫɬɜɚ�
ɚɬɨɦɨɜ� ɯɥɨɪɚ�� ɡɚɦɟɳɚɸɳɢɯ� ɜɨɞɨɪɨɞ�� ɬɟɩɥɨɬɚ� ɫɝɨɪɚɧɢɹ� ɫɧɢɠɚɟɬɫɹ��
ɇɚɢɦɟɧɟɟ� ɝɨɪɸɱɢɦ� ɜɟɳɟɫɬɜɨɦ� ɹɜɥɹɟɬɫɹ� ɝɟɤɫɚɯɥɨɪɛɟɧɡɨɥ� �ɬɟɦɩɟɪɚɬɭɪɚ�
ɤɢɩɟɧɢɹ� �ɜɨɡɝɨɧɤɢ�� ��� �ɋ�� ɬɟɦɩɟɪɚɬɭɪɚ� ɜɫɩɵɲɤɢ� ��� �ɋ�� ɬɟɩɥɨɬɚ�
ɢɫɩɚɪɟɧɢɹ� ���� ɤȾɠ�ɤɝ��� ɉɨɷɬɨɦɭ� ɬɟɪɦɨɨɛɟɡɜɪɟɠɢɜɚɧɢɟ� ɏɋɈɋ�
ɧɟɨɛɯɨɞɢɦɨ� ɩɪɨɜɨɞɢɬɶ� ɩɪɢ� ɞɨɩɨɥɧɢɬɟɥɶɧɨɦ� ɩɨɞɜɨɞɟ� ɷɧɟɪɝɢɢ�� ɧɚɩɪɢɦɟɪ��
ɩɪɢ�ɩɨɞɚɱɟ�ɬɨɩɥɢɜɚ�ɢ�ɜɨɡɞɭɯɚ��ɉɪɢ�ɷɬɨɦ�ɞɥɹ�ɠɢɞɤɢɯ�ɏɋɈɋ�ɢ�ɩɪɨɞɭɤɬɨɜ�ɢɯ�
ɫɠɢɝɚɧɢɹ� ɜɨɡɦɨɠɧɵ� ɜɚɪɢɚɧɬɵ�� ɜɜɟɞɟɧɢɟ� �ɜɩɪɵɫɤ�� ɜ� ɩɥɚɦɹ� ɨɛɵɱɧɨɣ� ɢɥɢ�
ɩɥɚɡɦɟɧɧɨɣ� ɝɨɪɟɥɤɢ� >��3,4@�� ɜ� ɜɵɫɨɤɨɬɟɦɩɟɪɚɬɭɪɧɭɸ� ɤɚɦɟɪɭ�
ɩɭɥɶɫɢɪɭɸɳɟɝɨ� �ɞɟɬɨɧɚɰɢɨɧɧɨɝɨ�� ɝɨɪɟɧɢɹ� >5,6@�� ɜ� ɰɢɤɥɨɧɧɭɸ� ɤɚɦɟɪɭ�
ɞɨɠɢɝɚɧɢɹ�ɫ�ɞɨɩɨɥɧɢɬɟɥɶɧɵɦ�ɧɚɝɪɟɜɨɦ�>��7,8]. 

Ⱦɥɹ� ɩɪɟɞɜɚɪɢɬɟɥɶɧɨɝɨ� ɨɛɠɢɝɚ� ɬɜɟɪɞɵɯ� ɏɋɈɋ� ɩɪɢɦɟɧɹɸɬ� >����9] 
ɧɟɩɪɟɪɵɜɧɨ� ɞɟɣɫɬɜɭɸɳɢɟ� ɲɚɯɬɧɵɟ� ɩɟɱɢ�� ɛɚɪɚɛɚɧɧɵɟ� ɩɟɱɢ�� ɩɟɱɢ�
©ɤɢɩɹɳɟɝɨª� ɫɥɨɹª�� ɫɠɢɝɚɧɢɟ� ɜ ɲɥɚɤɨɜɨɦ� ɪɚɫɩɥɚɜɟ� �ɩɟɱɶ� ȼɚɧɸɤɨɜɚ��� ɚ�
ɬɚɤɠɟ� ɩɟɪɢɨɞɢɱɟɫɤɢɟ� ɢɧɫɢɧɟɪɚɬɨɪɵ�� - ɝɟɪɦɟɬɢɡɢɪɨɜɚɧɧɵɟ� ɤɚɦɟɪɵ��
ɨɫɧɚɳɺɧɧɵɟ�ɮɨɪɫɭɧɤɚɦɢ� 

Ⱦɥɹ�ɞɨɠɢɝɚɧɢɹ�ɞɵɦɨɜɵɯ�ɝɚɡɨɜ�ɢ�ɠɢɞɤɢɯ�ɏɋɈɋ�ɪɟɤɨɦɟɧɞɨɜɚɧɨ�>�@�
ɩɪɢɦɟɧɹɬɶ� ɰɢɤɥɨɧɧɵɟ� ɤɚɦɟɪɵ� ɞɨɠɢɝɚɧɢɹ� Ⱥɧɚɥɢɡ� ɫɨɜɪɟɦɟɧɧɵɯ�
ɩɪɟɞɫɬɚɜɥɟɧɢɣ� ɨɛ ɨɛɪɚɡɨɜɚɧɢɹ� ɞɢɨɤɫɢɧɨɜ� ɩɪɢ� ɬɟɪɦɢɱɟɫɤɨɦ 
ɨɛɟɡɜɪɟɠɢɜɚɧɢɢ� ɏɋɈɋ ɧɟɨɛɯɨɞɢɦ� ɞɥɹ ɪɚɡɪɚɛɨɬɤɢ ɪɟɤɨɦɟɧɞɚɰɢɣ� ɩɨ�
ɫɨɤɪɚɳɟɧɢɸ�ɫɨɞɟɪɠɚɧɢɹ�ɞɢɨɤɫɢɧɨɜ�ɜ�ɞɵɦɨɜɵɯ�ɝɚɡɚɯ�ɞɨ�ɤɨɧɰɟɧɬɪɚɰɢɣ��ɧɟ�
ɩɪɟɜɵɲɚɸɳɢɯ� ɩɪɟɞɟɥɶɧɨ� ɞɨɩɭɫɬɢɦɵɯ� ɡɧɚɱɟɧɢɣ� �ɉȾɄ��� ɭɫɬɚɧɨɜɥɟɧɧɵɯ�
ɧɨɪɦɚɬɢɜɧɨɣ�ɞɨɤɭɦɟɧɬɚɰɢɟɣ. 

ɋɨɜɪɟɦɟɧɧɵɟ ɩɪɟɞɫɬɚɜɥɟɧɢɹ ɨɛ� ɨɛɪɚɡɨɜɚɧɢɢ� ɞɢɨɤɫɢɧɨɜ� ɜ�
ɩɪɨɰɟɫɫɟ�ɬɟɪɦɨɨɛɟɡɜɪɟɠɢɜɚɧɢɹ�ɏɋɈɋ 

Ⱦɢɨɤɫɢɧɵ� ɢ� ɪɨɞɫɬɜɟɧɧɵɟ� ɢɦ� ɮɭɪɚɧɵ� ² ɝɪɭɩɩɚ� ɯɢɦɢɱɟɫɤɢɯ�
ɫɨɟɞɢɧɟɧɢɣ�� ɧɚɫɱɢɬɵɜɚɸɳɚɹ� ɛɨɥɟɟ� ɞɜɭɯɫɨɬ� ɩɪɟɞɫɬɚɜɢɬɟɥɟɣ�� ɢɡ� ɤɨɬɨɪɵɯ�
ɫɟɦɧɚɞɰɚɬɶ� ɱɪɟɡɜɵɱɚɣɧɨ� ɨɩɚɫɧɵ� ɞɥɹ� ɩɪɢɪɨɞɵ� ɢ� ɱɟɥɨɜɟɤɚ�� Ɉɛɵɱɧɨ� ɨ�
ɞɢɨɤɫɢɧɟ�ɝɨɜɨɪɹɬ�ɜ�ɟɞɢɧɫɬɜɟɧɧɨɦ�ɱɢɫɥɟ��ɉɪɢ�ɷɬɨɦ��ɤɚɤ�ɩɪɚɜɢɥɨ��ɢɦɟɸɬ�ɜ�
ɜɢɞɭ� ɧɚɢɛɨɥɟɟ� ɬɨɤɫɢɱɧɨɟ� ɜɟɳɟɫɬɜɨ� ɜ� ɝɪɭɩɩɟ� - ɬɟɬɪɚɯɥɨɪɞɢɛɟɧɡɨ-ɩɚɪɚ-
ɞɢɨɤɫɢɧ� ���� ��� ��� �-ɌɏȾȾ�� ɢɥɢ� ɩɪɨɫɬɨ� ɌɏȾȾ��� Ɉɛɨɛɳɚɸɳɢɟ� ɧɚɡɜɚɧɢɹ�
ɚɧɚɥɨɝɢɱɧɵɯ� ɜɟɳɟɫɬɜ� ± ©ɞɢɨɤɫɢɧɵª� ɌɏȾȾ� ɢ� ©ɮɭɪɚɧɵª� ɌɏȾɎ�� Ɉ� ɫɦɟɫɢ�
ɞɢɨɤɫɢɧɨɜ�ɢ�ɮɭɪɚɧɨɜ�ɩɪɢɦɟɧɹɸɬ�ɫɨɤɪɚɳɟɧɢɟ�ɌɏȾȾ �Ɏ�� 
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Ⱦɢɨɤɫɢɧɵ� ɫɨɫɬɨɹɬ� ɢɡ� ɞɜɭɯ� ɛɟɧɡɨɥɶɧɵɯ� ɤɨɥɟɰ�� ɫɜɹɡɚɧɵɯ� ɞɪɭɝ� ɫ�
ɞɪɭɝɨɦ� ɞɜɭɦɹ� ɚɬɨɦɚɦɢ� ɤɢɫɥɨɪɨɞɚ�� ɚ� ɮɭɪɚɧɵ� ² ɨɞɧɢɦ�� Ʉ� ɤɚɠɞɨɦɭ�
ɛɟɧɡɨɥɶɧɨɦɭ�ɤɨɥɶɰɭ�ɞɢɨɤɫɢɧɨɜ�ɢ�ɮɭɪɚɧɨɜ�ɦɨɝɭɬ�ɩɪɢɫɨɟɞɢɧɹɬɶɫɹ�ɨɬ���ɞɨ���
ɚɬɨɦɨɜ� ɯɥɨɪɚ�� ɡɚɦɟɳɚɹ� ɚɬɨɦɵ� ɜɨɞɨɪɨɞɚ� �Ɋɢɫɭɧɨɤ��� ɑɢɫɥɨ� ɢ� ɩɨɥɨɠɟɧɢɟ�
ɚɬɨɦɨɜ� ɯɥɨɪɚ� ɨɩɪɟɞɟɥɹɸɬ� ɪɚɡɧɨɨɛɪɚɡɢɟ� ɯɢɦɢɱɟɫɤɢɯ� ɫɜɨɣɫɬɜ� ɨɬɞɟɥɶɧɵɯ�
ɩɪɟɞɫɬɚɜɢɬɟɥɟɣ�ɫɟɦɟɣɫɬɜɚ� 
Ⱦɢɨɤɫɢɧ� ² ɫɢɧɬɟɬɢɱɟɫɤɢɣ� ɬɨɬɚɥɶɧɵɣ� ɹɞ�� ɩɨɪɚɠɚɟɬ� ɩɪɚɤɬɢɱɟɫɤɢ� ɜɫɟ�
ɮɨɪɦɵ� ɠɢɜɨɣ� ɦɚɬɟɪɢɢ� ɨɬ� ɛɚɤɬɟɪɢɣ� ɞɨ� ɬɟɩɥɨɤɪɨɜɧɵɯ� ɠɢɜɨɬɧɵɯ�� ɌɏȾȾ�
ɩɪɢɦɟɪɧɨ� ɜ� ��� ɬɵɫɹɱ� ɪɚɡ� ɹɞɨɜɢɬɟɟ� ɰɢɚɧɢɫɬɨɝɨ� ɤɚɥɢɹ� ɢ� ɜ� ���� ɪɚɡ� ± 
ɫɬɪɢɯɧɢɧɚ� Ɉɧ�ɨɛɪɚɡɭɟɬɫɹ�ɩɪɢ�ɬɟɦɩɟɪɚɬɭɪɚɯ�ɨɬ�����ɞɨ�����ɋ�ɤɚɤ�ɩɨɛɨɱɧɵɣ�
ɩɪɨɞɭɤɬ� ɦɧɨɝɢɯ ɬɟɯɧɨɥɨɝɢɱɟɫɤɢɯ� ɩɪɨɰɟɫɫɨɜ�� ɢɫɩɨɥɶɡɭɸɳɢɯ� ɫɨɟɞɢɧɟɧɢɹ�
ɯɥɨɪɚ ɢ�ɭɝɥɟɪɨɞɚ. 
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ɦɟɠɞɭɧɚɪɨɞɧɚɹ�ɫɢɫɬɟɦɚ�ɩɨɤɚɡɚɬɟɥɟɣ�ɬɨɤɫɢɱɟɫɤɨɝɨ�ɷɤɜɢɜɚɥɟɧɬɚ�7()V���WR[LF�
HTXLYDOHQF\�IDFWRUV���ȼ�ɷɬɨɣ�ɫɢɫɬɟɦɟ�ɩɨɤɚɡɚɬɟɥɶ��������-ɌɏȾȾ�ɩɪɢɧɢɦɚɟɬɫɹ�
ɪɚɜɧɵɦ������ɋɥɟɞɭɸɳɟɟ�ɩɨ�ɬɨɤɫɢɱɧɨɫɬɢ�ɜɟɳɟɫɬɜɨ�ɢɦɟɟɬ�7()� ������ɬɨ�ɟɫɬɶ�
ɹɞɨɜɢɬɨ�ɜ�ɞɜɚ�ɪɚɡɚ�ɦɟɧɶɲɟ��ɉɨɤɚɡɚɬɟɥɢ�ɪɨɞɫɬɜɟɧɧɵɯ�ɞɢɨɤɫɢɧɭ�ɫɨɟɞɢɧɟɧɢɣ�
ɦɟɧɹɸɬɫɹ�ɨɬ�����ɞɨ����������ɉɪɨɢɡɜɟɞɟɧɢɟ�7()�ɞɚɧɧɨɝɨ�ɫɨɟɞɢɧɟɧɢɹ�ɧɚ�ɟɝɨ�
ɤɨɧɰɟɧɬɪɚɰɢɸ� ɧɚɡɵɜɚɸɬ� 7(4� ɢɥɢ teq  (toxic equivalency quantity) ² 
ɤɨɥɢɱɟɫɬɜɨɦ�ɬɨɤɫɢɱɟɫɤɨɝɨ�ɷɤɜɢɜɚɥɟɧɬɚ� 

Ɋɚɫɫɦɨɬɪɢɦ�ɦɟɯɚɧɢɡɦ�ɮɨɪɦɢɪɨɜɚɧɢɹ�ɞɢɨɤɫɢɧɨɜ�ɜ�ɩɪɨɰɟɫɫɟ�ɝɨɪɟɧɢɹ�
ɏɋɈɋ�ɢ�ɜɥɢɹɧɢɟ�ɧɚ�ɷɬɨɬ�ɩɪɨɰɟɫɫ�ɪɚɡɥɢɱɧɵɯ�ɮɚɤɬɨɪɨɜ�� 

Ɉɛɪɚɡɨɜɚɧɢɟ� ɢ� ɪɚɡɪɭɲɟɧɢɟ� ɞɢɨɤɫɢɧɨɜ� ɜ� ɩɟɱɢ� ɞɥɹ� ɫɠɢɝɚɧɢɹ�
ɏɋɈɋ 

ɉɪɨɞɭɤɬɵ� ɝɨɪɟɧɢɹ� ± ɷɬɨ� ɝɚɡɨɨɛɪɚɡɧɵɟ�� ɠɢɞɤɢɟ� ɢɥɢ� ɬɜɟɪɞɵɟ�
ɜɟɳɟɫɬɜɚ�� ɨɛɪɚɡɭɸɳɢɟɫɹ� ɜ� ɩɪɨɰɟɫɫɟ� ɝɨɪɟɧɢɹ��ɋɨɫɬɚɜ� ɩɪɨɞɭɤɬɨɜ� ɫɝɨɪɚɧɢɹ�
ɡɚɜɢɫɢɬ� ɨɬ� ɫɨɫɬɚɜɚ� ɝɨɪɹɳɟɝɨ� ɜɟɳɟɫɬɜɚ� ɢ� ɨɬ� ɭɫɥɨɜɢɣ� ɟɝɨ� ɝɨɪɟɧɢɹ��
Ɉɪɝɚɧɢɱɟɫɤɢɟ� ɢ� ɧɟɨɪɝɚɧɢɱɟɫɤɢɟ� ɝɨɪɸɱɢɟ� ɜɟɳɟɫɬɜɚ� ɫɨɫɬɨɹɬ�� ɜ� ɨɛɳɟɦ�
ɫɥɭɱɚɟ��ɢɡ�ɭɝɥɟɪɨɞɚ��ɤɢɫɥɨɪɨɞɚ��ɜɨɞɨɪɨɞɚ��ɯɥɨɪɚ��ɫɟɪɵ��ɮɨɫɮɨɪɚ�ɢ�ɚɡɨɬɚ��ɂɡ�
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ɧɢɯ� ɯɥɨɪ�� ɭɝɥɟɪɨɞ�� ɜɨɞɨɪɨɞ�� ɫɟɪɚ� ɢ� ɮɨɫɮɨɪ� ɫɩɨɫɨɛɧɵ� ɨɤɢɫɥɹɬɶɫɹ� ɩɪɢ�
ɬɟɦɩɟɪɚɬɭɪɟ� ɝɨɪɟɧɢɹ� ɢ� ɨɛɪɚɡɨɜɵɜɚɬɶ� ɩɪɨɞɭɤɬɵ ɝɨɪɟɧɢɹ��
ɇ2Ɉ� HCl, ɋɈ� CO2, SO2, P2O5��Ⱥɡɨɬ�ɩɪɢ�ɬɟɦɩɟɪɚɬɭɪɟ�ɝɨɪɟɧɢɹ�ɧɟ�ɨɤɢɫɥɹɟɬɫɹ�
ɢ�ɜɵɞɟɥɹɟɬɫɹ�ɜ�ɫɜɨɛɨɞɧɨɦ�ɫɨɫɬɨɹɧɢɢ��ɚ�ɤɢɫɥɨɪɨɞ�ɪɚɫɯɨɞɭɟɬɫɹ�ɧɚ�ɨɤɢɫɥɟɧɢɟ�
ɝɨɪɸɱɢɯ� ɷɥɟɦɟɧɬɨɜ� ɜɟɳɟɫɬɜɚ�� ȼɫɟ� ɭɤɚɡɚɧɧɵɟ� ɩɪɨɞɭɤɬɵ� ɫɝɨɪɚɧɢɹ� �ɡɚ�
ɢɫɤɥɸɱɟɧɢɟɦ� ɨɤɢɫɢ� ɭɝɥɟɪɨɞɚ� ɋɈ�� ɝɨɪɟɬɶ ɜ� ɞɚɥɶɧɟɣɲɟɦ� ɛɨɥɶɲɟ� ɧɟ�
ɫɩɨɫɨɛɧɵ�� Ɉɧɢ� ɨɛɪɚɡɭɸɬɫɹ� ɩɪɢ� ɩɨɥɧɨɦ� ɫɝɨɪɚɧɢɢ�� ɬɨ� ɟɫɬɶ� ɩɪɢ� ɝɨɪɟɧɢɢ��
ɤɨɬɨɪɨɟ� ɩɪɨɬɟɤɚɟɬ� ɩɪɢ� ɞɨɫɬɭɩɟ� ɞɨɫɬɚɬɨɱɧɨɝɨ� ɤɨɥɢɱɟɫɬɜɚ� ɜɨɡɞɭɯɚ� ɢ� ɩɪɢ�
ɜɵɫɨɤɨɣ�ɬɟɦɩɟɪɚɬɭɪɟ� 

ɉɪɢ� ɧɟɩɨɥɧɨɦ� ɫɝɨɪɚɧɢɢ� ɨɪɝɚɧɢɱɟɫɤɢɯ� ɜɟɳɟɫɬɜ� ɜ� ɭɫɥɨɜɢɹɯ� ɧɢɡɤɢɯ�
ɬɟɦɩɟɪɚɬɭɪ� ɢ� ɧɟɞɨɫɬɚɬɤɚ� ɜɨɡɞɭɯɚ� ɨɛɪɚɡɭɸɬɫɹ� ɛɨɥɟɟ� ɪɚɡɧɨɨɛɪɚɡɧɵɟ�
ɩɪɨɞɭɤɬɵ�± ɨɤɢɫɶ�ɭɝɥɟɪɨɞɚ��ɫɩɢɪɬɵ��ɤɟɬɨɧɵ��ɚɥɶɞɟɝɢɞɵ��ɤɢɫɥɨɬɵ�ɢ�ɞɪɭɝɢɟ�
ɫɥɨɠɧɵɟ� ɯɢɦɢɱɟɫɤɢɟ� ɫɨɟɞɢɧɟɧɢɹ�� Ɉɧɢ� ɩɨɥɭɱɚɸɬɫɹ� ɩɪɢ� ɱɚɫɬɢɱɧɨɦ�
ɨɤɢɫɥɟɧɢɢ� ɤɚɤ� ɫɚɦɨɝɨ� ɝɨɪɸɱɟɝɨ�� ɬɚɤ� ɢ� ɩɪɨɞɭɤɬɨɜ� ɟɝɨ� ɫɭɯɨɣ� ɩɟɪɟɝɨɧɤɢ�
�ɩɢɪɨɥɢɡɚ���ɗɬɢ�ɩɪɨɞɭɤɬɵ�ɨɛɪɚɡɭɸɬ�ɟɞɤɢɣ�ɢ�ɹɞɨɜɢɬɵɣ�ɞɵɦ� 

ɏɥɨɪɨɪɝɚɧɢɱɟɫɤɢɟ� ɫɨɟɞɢɧɟɧɢɹ� ɩɪɢ� ɫɠɢɝɚɧɢɢ� ɨɛɪɚɡɭɸɬ� +&O��
ɫɟɪɧɢɫɬɵɟ�ɤɨɦɩɨɧɟɧɬɵ - ɞɜɭɨɤɢɫɶ�ɫɟɪɵ��ɚ�ɫɨɟɞɢɧɟɧɢɹ�ɚɡɨɬɚ - ɨɤɫɢɞɵ�ɚɡɨɬɚ��
ɗɬɢ� ɜɟɳɟɫɬɜɚ� ɹɜɥɹɸɬɫɹ� ɝɚɡɚɦɢ�� ɋɥɟɞɭɟɬ� ɨɬɦɟɬɢɬɶ�� ɱɬɨ� ɞɨ� ɬɟɦɩɟɪɚɬɭɪɵ�
1500 �ɋ  ɚɡɨɬ�ɩɪɚɤɬɢɱɟɫɤɢ�ɧɟ�ɨɤɢɫɥɹɟɬɫɹ�>7, 8]. 

ɉɪɢ�ɬɟɪɦɨɨɛɟɡɜɪɟɠɢɜɚɧɢɢ�ɏɋɈɋ�ɨɛɪɚɡɭɸɳɢɟɫɹ�ɩɚɪɵ�+&O�ɪɟɚɝɢɪɭɟɬ�
ɫ�ɤɢɫɥɨɪɨɞɨɦ�22 ɩɨ�ɨɛɪɚɬɢɦɨɣ�ɪɟɚɤɰɢɢ� 

 
4 ɇɋO +O2 ļ Cl2 + 2 H2O ����ɤɤɚɥ 

 
ɇɢɠɟ���� �ɋ�ɪɟɚɤɰɢɹ�ɫɦɟɳɚɟɬɫɹ�ɜɩɪɚɜɨ��ɜɵɲɟ���� �ɋ ± ɜɥɟɜɨ� 
Ɍɚɤ� ɤɚɤ� +&O� ɹɜɥɹɟɬɫɹ� ɩɪɨɞɭɤɬɨɦ ɫɝɨɪɚɧɢɹ� ɜɫɟɯ� ɯɥɨɪɨɪɝɚɧɢɱɟɫɤɢɯ�

ɫɨɟɞɢɧɟɧɢɣ�� ɫɥɟɞɭɟɬ�� ɱɬɨ� ɥɸɛɨɟ� ɢɡ� ɷɬɢɯ� ɫɨɟɞɢɧɟɧɢɣ� ɹɜɥɹɟɬɫɹ�
ɩɨɬɟɧɰɢɚɥɶɧɵɦ�ɩɪɟɞɲɟɫɬɜɟɧɧɢɤɨɦ�ɞɢɨɤɫɢɧɨɜ�ɩɪɢ�ɫɝɨɪɚɧɢɢ� 

Ɍɚɤɢɦ� ɨɛɪɚɡɨɦ�� ɩɪɢ� ɩɨɥɧɨɦ� ɨɤɢɫɥɟɧɢɢ� ɥɸɛɨɣ� ɯɥɨɪɨɪɝɚɧɢɤɢ� ɧɚ�
ɜɵɯɨɞɟ�ɩɨɥɭɱɚɟɦ�ɫɨɥɢ�ɦɟɬɚɥɥɨɜ��ɨɤɢɫɥɵ�ɦɟɬɚɥɥɨɜ��ɩɚɪɵ ɜɨɞɵ��ɭɝɥɟɤɢɫɥɵɣ�
ɝɚɡ��ɩɚɪɵ�ɫɨɥɹɧɨɣ�ɤɢɫɥɨɬɵ��ɨɤɫɢɞɵ�ɚɡɨɬɚ��ɉɪɢ�ɧɚɥɢɱɢɢ�ɫɟɪɵ��ɧɚɩɪɢɦɟɪ�ɜ�
ɬɨɩɥɢɜɟ��ɞɨɛɚɜɥɹɟɬɫɹ�ɞɜɭɨɤɢɫɶ�ɫɟɪɵ�� 

ɇɚ� ɩɪɨɦɟɠɭɬɨɱɧɵɯ� ɷɬɚɩɚɯ� ɩɪɢ� ɦɟɞɥɟɧɧɨɦ� ɝɨɪɟɧɢɢ� ɞɨɩɨɥɧɢɬɟɥɶɧɨ�
ɜɨɡɦɨɠɧɵ� ɨɪɝɚɧɢɱɟɫɤɢɟ� ɪɚɞɢɤɚɥɵ� ɢ� ɫɜɨɛɨɞɧɵɣ� ɯɥɨɪ�� ȿɫɥɢ� ɫɝɨɪɚɧɢɟ�
ɩɪɨɢɫɯɨɞɢɬ�ɩɪɢ�ɢɡɛɵɬɤɟ�ɤɢɫɥɨɪɨɞɚ��ɱɬɨ�ɧɟɨɛɯɨɞɢɦɨ�ɞɥɹ�ɩɨɥɧɨɝɨ�ɫɝɨɪɚɧɢɹ��
ɬɨ� ɜ� ɞɵɦɨɜɵɯ� ɝɚɡɚɯ� ɧɚ� ɜɵɯɨɞɟ� ɢɡ� ɤɚɦɟɪɵ� ɫɝɨɪɚɧɢɹ� ɩɪɢɫɭɬɫɬɜɭɟɬ�
ɫɜɨɛɨɞɧɵɣ� ɤɢɫɥɨɪɨɞ�� ɉɪɢ� ɧɟɞɨɫɬɚɬɤɟ� ɤɢɫɥɨɪɨɞɚ� �ɧɟɤɨɧɬɪɨɥɢɪɭɟɦɨɟ�
ɝɨɪɟɧɢɟ�� ɨɛɪɚɡɭɟɬɫɹ� ɫɚɠɚ� ± ɚɦɨɪɮɧɵɣ� ɭɝɥɟɪɨɞ� ɫ� ɩɪɢɦɟɫɶɸ� ɩɪɨɞɭɤɬɨɜ�
ɫɭɯɨɣ�ɩɟɪɟɝɨɧɤɢ��ɗɬɢ�ɩɪɨɞɭɤɬɵ�ɨɛɪɚɡɭɸɬ�ɟɞɤɢɣ�ɢ�ɹɞɨɜɢɬɵɣ�ɞɵɦ� 

Ɉɛɳɟɩɪɢɧɹɬɵɦ� ɦɟɯɚɧɢɡɦɨɦ� ɨɛɪɚɡɨɜɚɧɢɹ� ɞɢɨɤɫɢɧɚ� ɢ� ɮɭɪɚɧɚ�
ɹɜɥɹɸɬɫɹ� ɝɟɬɟɪɨɝɟɧɧɵɟ� ɪɟɚɤɰɢɢ� ɜ� ɛɨɥɟɟ� ɯɨɥɨɞɧɵɯ� ɨɛɥɚɫɬɹɯ� ɤɚɦɟɪɵ�
ɫɝɨɪɚɧɢɹ�ɫ�ɭɱɚɫɬɢɟɦ�ɝɚɡɨɮɚɡɧɵɯ�ɨɪɝɚɧɢɱɟɫɤɢɯ�ɩɪɟɞɲɟɫɬɜɟɧɧɢɤɨɜ��ɞɨɧɨɪɚ�
ɯɥɨɪɚ� �ɧɚɩɪɢɦɟɪ�� +&O�� ɢ� ɦɟɬɚɥɥɢɱɟɫɤɨɝɨ� ɤɚɬɚɥɢɡɚɬɨɪɚ�� ɫɜɹɡɚɧɧɨɝɨ� ɫ�
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ɥɟɬɭɱɟɣ� ɡɨɥɨɣ�� ɬɚɤɨɝɨ� ɤɚɤ� ɯɥɨɪɢɞ� ɦɟɞɢ� >�@�� Ɂɧɚɱɢɬɟɥɶɧɚɹ� ɱɚɫɬɶ�
ɨɛɪɚɡɭɸɳɢɯɫɹ� ɉɏȾȾ�Ɏ� ɢɫɩɚɪɹɟɬɫɹ�� ɚ� ɧɟ� ɨɫɬɚɟɬɫɹ� ɜ� ɬɜɟɪɞɨɣ� ɮɚɡɟ� ɩɪɢ�
ɬɟɦɩɟɪɚɬɭɪɚɯ�ɜɵɲɟ�����&� 

Ⱥɧɚɥɢɡ� ɷɤɫɩɟɪɢɦɟɧɬɚɥɶɧɵɯ� ɞɚɧɧɵɯ�� ɩɨɥɭɱɟɧɧɵɯ� ɧɚ�
ɦɭɫɨɪɨɫɠɢɝɚɬɟɥɶɧɵɯ� ɡɚɜɨɞɚɯ� ɢ� ɜ� ɥɚɛɨɪɚɬɨɪɧɵɯ� ɢɫɫɥɟɞɨɜɚɧɢɹɯ��
ɩɪɟɞɩɨɥɚɝɚɟɬ� ɬɪɢ� ɜɨɡɦɨɠɧɵɯ� ɩɭɬɢ� ɨɛɪɚɡɨɜɚɧɢɹ� ɞɢɨɤɫɢɧɨɜ�� ɢɡɥɨɠɟɧɧɵɯ�
ɧɢɠɟ�  

1. Ⱦɢɨɤɫɢɧɵ�ɢ�ɮɭɪɚɧɵ��ɭɠɟ�ɩɪɢɫɭɬɫɬɜɭɸɬ�ɜ�ɫɵɪɶɟ�� 
2. ɂɡ� ɫɨɟɞɢɧɟɧɢɣ-ɩɪɟɞɲɟɫɬɜɟɧɧɢɤɨɜ� ɜ� ɫɵɪɶɟ�� ɤɨɬɨɪɨɟ� ɦɨɠɟɬ�

ɩɪɢɜɨɞɢɬɶ�ɤ�ɨɛɪɚɡɨɜɚɧɢɸ�ɞɢɨɤɫɢɧɨɜ�ɢ�ɮɭɪɚɧɨɜ� 
3. ɋɢɧɬɟɡ� GH� QRYR� ɞɢɨɤɫɢɧɨɜ� ɢ� ɮɭɪɚɧɨɜ�� ɨɬ� ɛɨɥɟɟ� ɦɟɥɤɢɯ��

ɨɬɧɨɫɢɬɟɥɶɧɨ� ɛɟɡɨɛɢɞɧɵɯ�� ɯɢɦɢɱɟɫɤɢɯ� ɦɨɥɟɤɭɥ� ɧɟɯɥɨɪɢɪɨɜɚɧɧɵɯ�
ɭɝɥɟɜɨɞɨɪɨɞɨɜ�� ɭɝɥɟɪɨɞɚ�� ɤɢɫɥɨɪɨɞɚ�� ɯɥɨɪɚ� ɢ� ɞɪɭɝɢɯ� ɚɬɨɦɨɜ��
ɩɪɢɫɭɬɫɬɜɭɸɳɢɯ� ɜ� ɩɪɨɞɭɤɬɚɯ� ɫɝɨɪɚɧɢɹ� ɢ� ɨɛɴɟɞɢɧɟɧɧɵɯ� ɜɦɟɫɬɟ� ɧɚ�
ɩɨɜɟɪɯɧɨɫɬɢ� ɱɚɫɬɢɰ� ɩɨɞ� ɜɥɢɹɧɢɟɦ� ɤɚɬɚɥɢɡɚ� ɦɟɬɚɥɥɨɦ� ɢɥɢ� ɢɡ� ɤɨɥɶɰɟɜɵɯ�
ɫɬɪɭɤɬɭɪ�ɭɝɥɟɪɨɞɚ�ɩɪɢ�ɤɚɬɚɥɢɬɢɱɟɫɤɨɦ�ɨɤɢɫɥɟɧɢɢ� 

ɉɪɟɞɲɟɫɬɜɟɧɧɢɤɢ� ɦɨɝɭɬ� ɭɠɟ� ɫɭɳɟɫɬɜɨɜɚɬɶ� ɢ� ɩɟɪɟɧɨɫɢɬɶɫɹ� ɱɟɪɟɡ�
ɤɚɦɟɪɭ� ɫɝɨɪɚɧɢɹ�� ɚɞɫɨɪɛɢɪɨɜɚɧɧɵɦɢ� ɢɥɢ� ɚɛɫɨɪɛɢɪɨɜɚɧɧɵɦɢ� ɧɚ� ɬɚɤɢɯ�
ɦɚɬɟɪɢɚɥɚɯ��ɤɚɤ�ɫɚɠɚ�ɢɥɢ�ɩɵɥɶ� 

ɇɚ�ɧɚɫɬɨɹɳɢɣ�ɦɨɦɟɧɬ�ɢɡɜɟɫɬɧɵ�ɨɫɧɨɜɧɵɟ ɮɚɤɬɨɪɵ��ɤɨɬɨɪɵɟ�ɜɥɢɹɸɬ�
ɧɚ�ɜɵɛɪɨɫɵ�ɞɢɨɤɫɢɧɨɜ�ɢɡ�ɢɫɬɨɱɧɢɤɨɜ�ɝɨɪɟɧɢɹ� 

��� ɉɏȾȾ� ɜ� ɫɵɪɶɟ� �ɧɚɩɪɢɦɟɪ�� ɤɨɧɫɟɪɜɚɧɬɵ� ɞɥɹ� ɞɪɟɜɟɫɢɧɵ� ɢɥɢ�
ɩɟɫɬɢɰɢɞɵ�� 

��� ɉɪɟɤɭɪɫɨɪɵ� ɜ� ɫɵɪɶɟ� �ɧɚɩɪɢɦɟɪ�� ɯɥɨɪɢɪɨɜɚɧɧɵɟ� ɮɟɧɨɥɵ��
ɯɥɨɪɢɪɨɜɚɧɧɵɟ� ɛɟɧɡɨɥɵ� ɢ� ɉɏȻ�� ɤɨɬɨɪɵɟ� ɦɨɝɭɬ� ɩɪɢɫɭɬɫɬɜɨɜɚɬɶ� ɜ�
ɞɪɟɜɟɫɧɵɯ� ɤɨɧɫɟɪɜɚɧɬɚɯ�� ɝɟɪɛɢɰɢɞɚɯ�� ɪɚɫɬɜɨɪɢɬɟɥɹɯ�� ɤɪɚɫɢɬɟɥɹɯ� ɢ�
ɞɢɷɥɟɤɬɪɢɱɟɫɤɢɯ� ɠɢɞɤɨɫɬɹɯ�� ɪɚɧɟɟ� ɢɫɩɨɥɶɡɨɜɚɜɲɢɯɫɹ� ɜ� ɷɥɟɤɬɪɢɱɟɫɤɢɯ�
ɬɪɚɧɫɮɨɪɦɚɬɨɪɚɯ�� 

���ɏɥɨɪ�ɜ�ɫɵɪɶɟ� 
���Ɍɟɦɩɟɪɚɬɭɪɚ�ɝɨɪɟɧɢɹ��ɨɬ�����ɞɨ������C ɫɩɨɫɨɛɫɬɜɭɟɬ�ɨɛɪɚɡɨɜɚɧɢɸ�

ɉɏȾȾ��ɬɨɝɞɚ�ɤɚɤ�ɬɟɦɩɟɪɚɬɭɪɚ�ɜɵɲɟ�����C ɪɚɡɪɭɲɚɟɬ�ɉɏȾȾ��� 
ɂɫɫɥɟɞɨɜɚɧɢɟ� ɬɟɪɦɨɞɢɧɚɦɢɤɢ� ɢ� ɤɢɧɟɬɢɤɢ� ɨɤɢɫɥɟɧɢɹ� ɞɢɨɤɫɢɧɨɜ�

ɩɪɢɜɨɞɢɬ�ɤ�ɜɵɜɨɞɭ�ɨ�ɬɨɦ��ɱɬɨ�ɨɬɫɭɬɫɬɜɭɟɬ�ɬɟɪɦɢɱɟɫɤɚɹ�ɢɥɢ�ɤɢɧɟɬɢɱɟɫɤɚɹ�
ɭɫɬɨɣɱɢɜɨɫɬɶ�ɷɬɢɯ�ɜɟɳɟɫɬɜ��Ɍɟɨɪɟɬɢɱɟɫɤɢ��ɨɤɢɫɥɟɧɢɟ��ɩɨ�ɫɭɬɢ��ɡɚɜɟɪɲɟɧɨ�
ɩɪɢ� ɬɟɦɩɟɪɚɬɭɪɚɯ� ɜɵɲɟ� ����&� ɯɨɬɹ�� ɧɚ� ɩɪɚɤɬɢɤɟ� ɨɛɳɟɩɪɢɡɧɚɧɨ�� ɱɬɨ� ɞɥɹ�
ɩɨɥɧɨɝɨ� ɭɧɢɱɬɨɠɟɧɢɹ� ɧɟɨɛɯɨɞɢɦɵ� ɬɟɦɩɟɪɚɬɭɪɚ� ɫɠɢɝɚɧɢɹ� ����&� ɢ� ɜɪɟɦɹ�
ɭɞɟɪɠɚɧɢɹ�ɝɚɡɚ���ɫɟɤ�ɢɥɢ������&�ɢ�ɜɪɟɦɹ�ɭɞɟɪɠɚɧɢɹ�ɝɚɡɚ�ɜ�� ɫ� ɉɨɫɤɨɥɶɤɭ�
ɪɚɡɥɨɠɟɧɢɟ� ɞɢɨɤɫɢɧɨɜ� ɡɚɜɢɫɢɬ� ɨɬ� ɬɟɦɩɟɪɚɬɭɪɵ� ɜ� ɝɟɨɦɟɬɪɢɱɟɫɤɨɣ�
ɩɪɨɝɪɟɫɫɢɢ��ɬɨ�ɩɪɢ�ɪɟɤɨɦɟɧɞɨɜɚɧɧɨɣ�ɞɥɹ�ɯɥɨɪɫɨɞɟɪɠɚɳɢɯ�ɭɝɥɟɜɨɞɨɪɨɞɨɜ�
ɬɟɦɩɟɪɚɬɭɪɟ�ɫɠɢɝɚɧɢɹ������&�ɜɪɟɦɹ�ɭɞɟɪɠɚɧɢɹ�ɞɥɹ�ɩɨɥɧɨɝɨ�ɭɧɢɱɬɨɠɟɧɢɹ�
ɢɡɦɟɪɹɟɬɫɹ�ɜ�ɦɢɥɥɢɫɟɤɭɧɞɚɯ� 

��� ȼɪɟɦɹ� ɩɪɟɛɵɜɚɧɢɹ� �ɱɟɦ� ɜɵɲɟ� ɬɟɦɩɟɪɚɬɭɪɚ� ɝɚɡɚ�� ɬɟɦ� ɦɟɧɶɲɟ�
ɜɪɟɦɟɧɢ�ɩɪɟɛɵɜɚɧɢɹ�ɬɪɟɛɭɟɬɫɹ�ɞɥɹ�ɭɧɢɱɬɨɠɟɧɢɹ�ɉɏȾȾ�ɢ�ɧɚɨɛɨɪɨɬ�� 
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��� Ⱦɨɫɬɭɩɧɨɫɬɶ� ɤɢɫɥɨɪɨɞɚ� �ɧɟɞɨɫɬɚɬɨɱɧɵɣ� ɤɢɫɥɨɪɨɞ� ɞɥɹ� ɩɨɥɧɨɝɨ�
ɫɝɨɪɚɧɢɹ�ɭɝɥɟɜɨɞɨɪɨɞɨɜ�ɢɥɢ�ɩɥɨɯɨɟ�ɫɦɟɲɢɜɚɧɢɟ�ɜɨɡɞɭɯɚ�ɢ�ɬɨɩɥɢɜɚ�ɛɭɞɟɬ�
ɫɩɨɫɨɛɫɬɜɨɜɚɬɶ�ɭɯɭɞɲɟɧɢɸ�ɭɫɥɨɜɢɣ�ɝɨɪɟɧɢɹ�ɢ�ɨɛɪɚɡɨɜɚɧɢɸ�ɉɏȾȾ). 

��� Ɉɛɪɚɛɨɬɤɚ� ɫɵɪɶɹ� �ɠɢɞɤɨɟ� ɢ� ɝɚɡɨɨɛɪɚɡɧɨɟ� ɬɨɩɥɢɜɨ�� ɤɚɤ� ɩɪɚɜɢɥɨ��
ɥɟɝɱɟ�ɫɦɟɲɢɜɚɸɬɫɹ�ɫ�ɜɨɡɞɭɯɨɦ�ɢ�ɫɝɨɪɚɸɬ��ɩɨɷɬɨɦɭ�ɬɜɟɪɞɵɟ�ɬɨɩɥɢɜɚ�ɦɨɝɭɬ�
ɧɭɠɞɚɬɶɫɹ� ɜ� ɫɭɲɤɟ�� ɢɡɦɟɥɶɱɟɧɢɢ�� ɢɥɢ� ɨɛɪɚɛɨɬɤɟ� ɤɚɤɢɦ-ɥɢɛɨ� ɞɪɭɝɢɦ�
ɫɩɨɫɨɛɨɦ� ɞɥɹ� ɨɛɟɫɩɟɱɟɧɢɹ� ɩɨɥɧɨɝɨ� ɫɝɨɪɚɧɢɹ� ɞɥɹ� ɦɢɧɢɦɢɡɚɰɢɢ�
ɨɛɪɚɡɨɜɚɧɢɹ�ɉɏȾȾ�� 

��� Ⱦɨɩɨɥɧɢɬɟɥɶɧɨɟ� ɬɨɩɥɢɜɨ� �ɤɨɝɞɚ� ɬɟɩɥɨɬɚ� ɫɝɨɪɚɧɢɹ� ɨɬɯɨɞɨɜ�
ɫɝɨɪɚɧɢɹ� ɧɟɞɨɫɬɚɬɨɱɧɚ� ɢ� ɬɪɟɛɭɟɬɫɹ� ɞɨɩɨɥɧɢɬɟɥɶɧɨɟ� ɬɨɩɥɢɜɨ�� ɩɪɨɰɟɫɫ�
ɫɠɢɝɚɧɢɹ�ɢɦɟɟɬ�ɬɟɧɞɟɧɰɢɸ�ɛɵɬɶ�ɛɨɥɟɟ�ɷɮɮɟɤɬɢɜɧɵɦ��ɚ�ɬɟɦɩɟɪɚɬɭɪɚ�ɜɵɲɟ��
ɱɬɨ�ɦɟɧɟɟ�ɛɥɚɝɨɩɪɢɹɬɧɨ�ɞɥɹ�ɨɛɪɚɡɨɜɚɧɢɹ�ɉɏȾȾ�� 

ɋɱɢɬɚɟɬɫɹ�� ɱɬɨ� ɩɪɢ� ɬɟɦɩɟɪɚɬɭɪɚɯ� ɜɵɲɟ� ����&� ɥɸɛɵɟ�
ɞɢɨɤɫɢɧ�ɮɭɪɚɧɵ��ɩɪɢɫɭɬɫɬɜɭɸɳɢɟ�ɜ�ɫɯɟɦɟ��ɛɭɞɭɬ�ɭɧɢɱɬɨɠɟɧɵ��Ɉɬɫɸɞɚ��ɜ�
ɱɚɫɬɧɨɫɬɢ� ɫɥɟɞɭɟɬ�� ɱɬɨ�ɢɫɩɚɪɟɧɢɟ�ɢ� ɝɚɡɢɮɢɤɚɰɢɹ� ɬɨɤɫɢɱɧɵɯ�ɪɟɚɝɟɧɬɨɜ�ɢɡ�
ɫɝɨɪɟɜɲɟɝɨ�ɬɜɟɪɞɨɝɨ�ɬɨɩɥɢɜɚ�ɩɪɨɢɫɯɨɞɢɬ�ɩɪɢ�ɬɟɦɩɟɪɚɬɭɪɟ����-����& ɩɪɢ�
ɞɨɫɬɚɬɨɱɧɨɦ�ɜɪɟɦɟɧɢ�ɩɪɟɛɵɜɚɧɢɹ��ɩɨɫɥɟ�ɱɟɝɨ�ɬɜɟɪɞɵɟ�ɩɪɨɞɭɤɬɵ�ɫɠɢɝɚɧɢɹ�
ɢɧɟɪɬɧɵ�ɢ�ɦɨɝɭɬ�ɛɵɬɶ�ɭɞɚɥɟɧɵ�ɢɡ�ɫɢɫɬɟɦɵ�ɫɠɢɝɚɧɢɹ� 

Ⱦɥɹ� ɷɮɮɟɤɬɢɜɧɨɝɨ� ɢ� ɩɨɥɧɨɝɨ� ɫɝɨɪɚɧɢɹ� ɱɚɫɬɢɰ� ɭɝɥɟɪɨɞɫɨɞɟɪɠɚɳɟɝɨ�
ɦɚɬɟɪɢɚɥɚ�� ɫɨɞɟɪɠɚɳɟɝɨɫɹ� ɜ� ɭɧɨɫɟ� ɞɵɦɨɜɵɯ� ɝɚɡɨɜ�� ɤɨɬɨɪɵɟ� ɦɨɝɭɬ� ɜ�
ɞɚɥɶɧɟɣɲɟɦ� ɜɵɫɬɭɩɢɬɶ� ɜ� ɤɚɱɟɫɬɜɟ� ɤɚɬɚɥɢɡɚɬɨɪɚ� ɞɟ� ɧɨɜɨ-ɫɢɧɬɟɡɚ�� ɞɨɥɠɧɚ�
ɛɵɬɶ�ɞɨɫɬɢɝɧɭɬɚ�ɬɟɦɩɟɪɚɬɭɪɚ�ɜɵɲɟ������&��Ⱦɥɹ�ɜɵɩɨɥɧɟɧɢɹ�ɷɬɨɝɨ�ɭɫɥɨɜɢɹ�
ɪɟɤɨɦɟɧɞɨɜɚɧɨ�ɩɪɢɦɟɧɹɬɶ�ɤɚɦɟɪɵ�ɞɨɠɢɝɚɧɢɹ�ɨɬɯɨɞɹɳɢɯ�ɞɵɦɨɜɵɯ�ɝɚɡɨɜ�ɫ�
ɬɟɦɩɟɪɚɬɭɪɨɣ� �����&� ɢ� ɜɪɟɦɟɧɟɦ� ɩɪɟɛɵɜɚɧɢɹ� ɩɪɢ� ɷɬɨɣ� ɬɟɦɩɟɪɚɬɭɪɟ� ɧɟ�
ɦɟɧɟɟ���ɫɟɤɭɧɞ��ɋɩɪɨɟɤɬɢɪɨɜɚɧɧɵɟ�ɪɚɧɟɟ�ɦɭɫɨɪɨɫɠɢɝɚɬɟɥɶɧɵɟ�ɡɚɜɨɞɵ��ɧɟ�
ɭɱɢɬɵɜɚɜɲɢɟ� ɩɟɪɟɱɢɫɥɟɧɧɵɟ� ɮɚɤɬɨɪɵ�� ɹɜɥɹɥɢɫɶ�� ɩɨ� ɫɭɬɢ�� ɝɟɧɟɪɚɬɨɪɚɦɢ�
ɞɢɨɤɫɢɧɨɜ��Ƚɢɩɨɬɟɬɢɱɟɫɤɚɹ�ɤɚɪɬɢɧɚ�ɨɛɪɚɡɨɜɚɧɢɢ�ɢ�ɪɚɡɪɭɲɟɧɢɹ�ɞɢɨɤɫɢɧɨɜ�
ɜ�©ɷɮɮɟɤɬɢɜɧɨɦª�ɩɪɨɰɟɫɫɟ�ɫɠɢɝɚɧɢɹ�ɩɪɟɞɫɬɚɜɥɟɧɚ�ɧɚ�ɪɢɫɭɧɤɟ���  

ɇɚɥɢɱɢɟ� ɞɢɨɤɫɢɧɨɜ� ɜ� ɞɵɦɨɜɵɯ� ɝɚɡɚɯ� ɢ� ɬɜɟɪɞɵɯ� ɱɚɫɬɢɰ� ɜ�
³ɷɮɮɟɤɬɢɜɧɵɯ´� ɫɢɫɬɟɦɚɯ� ɫɝɨɪɚɧɢɹ� ɦɨɠɟɬ� ɛɵɬɶ� ɨɬɧɟɫɟɧɨ� ɤ� ɞɜɭɦ�
ɜɨɡɦɨɠɧɵɦ� ɦɟɯɚɧɢɡɦɚɦ� ɮɨɪɦɢɪɨɜɚɧɢɹ� ɧɚ� ɨɫɧɨɜɟ� ɝɟɬɟɪɨɝɟɧɧɵɯ�
ɤɚɬɚɥɢɡɢɪɭɟɦɵɯ�ɪɟɚɤɰɢɣ� 

�� Ⱦɢɨɤɫɢɧɵ� ɨɛɪɚɡɭɸɬɫɹ� ɢɡ� ɩɪɟɞɲɟɫɬɜɟɧɧɢɤɨɜ� ɤɨɬɨɪɵɟ�
ɩɪɢɫɭɬɫɬɜɭɸɬ�ɜ�ɬɨɩɥɢɜɟ�ɢɥɢ�ɨɬɯɨɞɚɯ��ɢɥɢ�ɤɨɬɨɪɵɟ�ɨɛɪɚɡɭɸɬɫɹ�ɜ�ɩɪɨɰɟɫɫɟ�
ɫɝɨɪɚɧɢɹ� 

�� ɋɢɧɬɟɡ� GH� 1RYR� ɢɡ� ɧɟɯɥɨɪɢɪɨɜɚɧɧɵɟ� ɭɝɥɟɜɨɞɨɪɨɞɨɜ�� ɭɝɥɟɪɨɞɚ��
ɤɢɫɥɨɪɨɞɚ��ɯɥɨɪɚ�ɢ�ɞɪɭɝɢɯ�ɚɬɨɦɨɜ��ɩɪɢɫɭɬɫɬɜɭɸɳɢɯ�ɜ�ɩɪɨɞɭɤɬɚɯ�ɫɝɨɪɚɧɢɹ� 

ȼɨɩɪɨɫ� ɨ� ɦɟɯɚɧɢɡɦɚɯ� ɨɛɪɚɡɨɜɚɧɢɹ� ɢ� ɪɚɡɥɨɠɟɧɢɹ� ɞɢɨɤɫɢɧɨɜ� ɢɡɭɱɟɧ�
ɧɟɞɨɫɬɚɬɨɱɧɨ�ɝɥɭɛɨɤɨ�ɜɫɥɟɞɫɬɜɢɟ�ɫɥɨɠɧɨɫɬɢ�ɝɟɬɟɪɨɝɟɧɧɵɯ�ɤɚɬɚɥɢɬɢɱɟɫɤɢɯ�
ɩɪɨɰɟɫɫɨɜ� ɜ� ɫɠɢɝɚɸɳɢɯ� ɭɫɬɚɧɨɜɤɚɯ�� Ɉɞɧɢɦ� ɢɡ� ɚɫɩɟɤɬɨɜ� ɹɜɥɹɟɬɫɹ�
ɢɫɫɥɟɞɨɜɚɧɢɟ��ɜɥɢɹɧɢɟ�ɬɟɦɩɟɪɚɬɭɪɵ�ɧɚ�ɩɪɨɰɟɫɫ�ɮɨɪɦɢɪɨɜɚɧɢɹ�ɞɢɨɤɫɢɧɨɜ��
ɉɪɨɜɟɞɟɧɨ� ɦɧɨɝɨ� ɷɤɫɩɟɪɢɦɟɧɬɚɥɶɧɵɯ� ɪɚɛɨɬ� ɜ� ɷɬɨɦ� ɧɚɩɪɚɜɥɟɧɢɢ� ɧɚ�



331 
 

ɬɜɟɪɞɵɯ� ɢ� ɝɚɡɨɨɛɪɚɡɧɵɯ� ɪɟɚɝɟɧɬɚɯ�� ɩɨɞɬɜɟɪɠɞɚɸɳɢɯ�� ɱɬɨ� ɨɛɪɚɡɨɜɚɧɢɟ�
ɞɢɨɤɫɢɧɨɜ�ɩɪɨɢɫɯɨɞɢɬ�ɜ�ɞɢɚɩɚɡɨɧɟ�ɬɟɦɩɟɪɚɬɭɪ����-����ɋ��ɪɢɫ����� 

 

Ɋɢɫ�����Ⱦɭɚɥɢɫɬɢɱɟɫɤɢɣ�ɩɪɢɧɰɢɩ�ɮɨɪɦɢɪɨɜɚɧɢɹ�ɢ�ɪɚɡɪɭɲɟɧɢɹ�ɞɢɨɤɫɢɧɨɜ�ɩɪɢ�ɫɠɢɝɚɧɢɢ�
ɏɋɈɋ [11]. 

 
Ɋɢɫ�����Ɉɬɧɨɫɢɬɟɥɶɧɵɟ�ɬɟɦɩɵ�ɮɨɪɦɢɪɨɜɚɧɢɹ�ɞɢɨɤɫɢɧɨɜ��ɜɛɥɢɡɢ�����C��ɩɪɢ�ɪɚɡɥɢɱɧɨɣ�

ɬɟɦɩɟɪɚɬɭɪɟ�ɞɵɦɨɜɨɝɨ�ɝɚɡɚ [12] 

ɉɪɢ� ɞɚɥɶɧɟɣɲɟɦ� ɩɨɜɵɲɟɧɢɢ� ɬɟɦɩɟɪɚɬɭɪɵ� �ɫɜɵɲɟ� ��� ɋ�� ɩɪɨɢɫɯɨɞɢɬ�
ɪɚɡɪɭɲɟɧɢɟ� ɫɬɪɭɤɬɭɪɵ� ɞɢɨɤɫɢɧɨɜ� ɞɨ� ɩɪɨɫɬɵɯ� ɧɟɨɪɝɚɧɢɱɟɫɤɢɯ� ɫɨɟɞɢɧɟɧɢɣ��
Ʉɨɧɫɬɪɭɤɬɢɜɧɨ� ɷɬɨ� ɡɨɧɚ� ɞɨɠɢɝɚɧɢɹ�� Ⱦɥɹ� ɫɥɭɱɚɹ� ɬɜɟɪɞɵɯ� ɏɋɈɋ� ɷɬɨ� ɬɚɤɠɟ�
ɡɨɧɚ� ɜɵɝɪɭɡɤɢ� ɬɟɪɦɨɨɛɟɡɜɪɟɠɟɧɧɨɝɨ� ɦɚɬɟɪɢɚɥɚ�� ɬ�ɤ�� ɤ� ɷɬɨɦɭ� ɜɪɟɦɟɧɢ�
ɩɪɟɤɭɪɫɨɪɵ� ɞɢɨɤɫɢɧɨɜ� ɩɟɪɟɯɨɞɹɬ� ɜ� ɝɚɡɨɜɭɸ� ɮɚɡɭ�� ɤɨɬɨɪɚɹ� ɩɨɞɜɟɪɝɚɟɬɫɹ�
ɞɚɥɶɧɟɣɲɟɦɭ�ɧɚɝɪɟɜɭ�ɜ�ɤɚɦɟɪɟ�ɞɨɠɢɝɚɧɢɹ� 
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Ɍɟɦɩɟɪɚɬɭɪɚ� ����� ɢ� ɜɪɟɦɹ� ɩɪɟɛɵɜɚɧɢɹ� ɞɵɦɨɜɵɯ� ɝɚɡɨɜ� ɜ� ɤɚɦɟɪɟ�
ɞɨɠɢɝɚɧɢɹ� �� ɫɟɤɭɧɞɵ� ɪɟɤɨɦɟɧɞɨɜɚɧɵ� ɜ� [1]�� ɤɚɤ� ɨɛɹɡɚɬɟɥɶɧɵɟ�� ȿɫɥɢ� ɤɚɦɟɪɚ�
ɞɨɠɢɝɚɧɢɹ�ɜɵɩɨɥɧɟɧɚ�ɜ�ɰɢɤɥɨɧɧɨɦ�ɮɨɪɦɮɚɤɬɨɪɟ�ɢ�ɮɭɬɟɪɨɜɚɧɚ�ɯɢɦɫɬɨɣɤɢɦ�
ɦɚɬɟɪɢɚɥɨɦ�� ɬɨ� ɫɨɡɞɚɧɵ� ɛɥɚɝɨɩɪɢɹɬɧɵɟ� ɭɫɥɨɜɢɹ� ɞɥɹ� ɭɜɟɥɢɱɟɧɢɹ� ɜɪɟɦɟɧɢ�
ɩɪɟɛɵɜɚɧɢɹ��ɭɞɚɥɟɧɢɢ�ɜɡɜɟɫɢ�ɦɟɥɤɢɯ�ɱɚɫɬɢɰ��ɡɨɥɵ�ɢ�ɫɚɠɢ�ɢɡ�ɩɨɬɨɤɚ�ɞɵɦɨɜɵɯ�
ɝɚɡɨɜ��ɗɬɨ�ɨɞɢɧ�ɢɡ�ɮɚɤɬɨɪɨɜ��ɫɧɢɠɚɸɳɢɣ�ɨɛɪɚɡɨɜɚɧɢɟ�ɞɢɨɤɫɢɧɨɜ�ɧɚ�ɫɬɚɞɢɹɯ�
ɨɯɥɚɠɞɟɧɢɹ�ɢ�ɨɱɢɫɬɤɢ�ɞɵɦɨɜɵɯ�ɝɚɡɨɜ� 

ȼ� ɫɨɨɬɜɟɬɫɬɜɢɢ� ɫ� [12]�� ɮɨɪɦɢɪɨɜɚɧɢɟ� ɞɢɨɤɫɢɧɨɜ� ɨɩɪɟɞɟɥɹɟɬɫɹ�� ɩɨ�
ɤɪɚɣɧɟɣ�ɦɟɪɟ��ɬɪɟɦɹ�ɦɟɯɚɧɢɡɦɚɦɢ� 

1 ± ɉɢɪɨɫɢɧɬɟɡ�ɜ�ɝɚɡɨɜɨɣ�ɮɚɡɟ ɢɡ�ɯɥɨɪɚ��ɤɢɫɥɨɪɨɞɚ�ɢ�ɚɪɨɦɚɬɢɱɟɫɤɢɯ�
ɫɨɟɞɢɧɟɧɢɣ�� ɨɛɪɚɡɭɸɳɢɯɫɹ� ɜ� ɪɟɡɭɥɶɬɚɬɟ� ɧɟɩɨɥɧɨɝɨ� ɫɝɨɪɚɧɢɹ� ɏɋɈɋ� ɜ�
ɞɢɚɩɚɡɨɧɟ� ɬɟɦɩɟɪɚɬɭɪ� ����·���� �ɋ� Ɉɧɢ� ɨɛɪɚɡɭɸɬɫɹ� ɢɡ� ɫɨɟɞɢɧɟɧɢɣ� ± 
ɩɪɟɞɲɟɫɬɜɟɧɧɢɤɨɜ�ɞɢɨɤɫɢɧɨɜ��ɬɚɤɢɯ�ɤɚɤ�ɯɥɨɪɢɪɨɜɚɧɧɵɟ�ɛɟɧɡɨɥɵ��ɮɟɧɨɥɵ��
ɛɢɮɟɧɢɥɵ� ɢɥɢ� ɯɥɨɪɢɪɨɜɚɧɧɵɣ� ɞɢɮɟɧɢɥɨɜɵɣ� ɷɮɢɪ� � ɜ� ɝɚɡɨɜɨɣ� ɮɚɡɟ� ɩɪɢ�
ɤɚɬɚɥɢɬɢɱɟɫɤɨɦ�ɯɥɨɪɢɪɨɜɚɧɢɢ�ɧɚ�ɩɨɜɟɪɯɧɨɫɬɢ��ɫɚɠɢ��ɧɟɞɨɠɢɝ�ɭɝɥɟɪɨɞɚ��ɫ�
ɩɨɫɥɟɞɭɸɳɟɣ� ɪɟɤɨɦɛɢɧɚɰɢɟɣ� ɧɚ� ɩɨɜɟɪɯɧɨɫɬɢ� ɱɚɫɬɢɰ� ɫ� ɨɛɪɚɡɨɜɚɧɢɟɦ�
ɚɪɨɦɚɬɢɱɟɫɤɢɯ�ɩɪɟɤɭɪɫɨɪɨɜ�� 

2 ± ɇɨɜɵɣ� ɤɚɬɚɥɢɬɢɱɟɫɤɢɣ� ɫɢɧɬɟɡ� ɞɢɨɤɫɢɧɨɜ� ɜ� ɝɚɡɨɜɨɣ� ɮɚɡɟ ɢɡ�
ɧɟɯɥɨɪɢɪɨɜɚɧɧɵɯ� ɨɪɝɚɧɢɱɟɫɤɢɯ� ɩɪɨɞɭɤɬɨɜ� ɫɝɨɪɚɧɢɹ�� ɯɥɨɪɚ� ɢ� � ɤɢɫɥɨɪɨɞɚ�
ɧɚ�ɱɚɫɬɢɰɚɯ�ɦɟɬɚɥɥɨɜ�� ɡɨɥɵ�ɢ� ɫɚɠɢ�ɜ�ɞɢɚɩɚɡɨɧɟ� ɬɟɦɩɟɪɚɬɭɪ� ����-500) �ɋ� 
ɉɪɟɞɩɨɥɚɝɚɟɬɫɹ�� ɱɬɨ� ɫɢɧɬɟɡ� ɩɪɟɞɲɟɫɬɜɟɧɧɢɤɚ� ɩɪɨɢɫɯɨɞɢɬ�� ɤɨɝɞɚ� ɭɝɥɟɪɨɞ�
ɢɡ� ɧɟɫɝɨɪɟɜɲɟɝɨ� ɬɨɩɥɢɜɚ� ɨɛɴɟɞɢɧɹɟɬɫɹ� ɫ� ɯɥɨɪɨɦ� ɜ� ɝɚɡɨɜɨɣ� ɮɚɡɟ� ɫ�
ɨɛɪɚɡɨɜɚɧɢɟɦ�ɩɪɟɞɲɟɫɬɜɟɧɧɢɤɨɜ�� ɚ� ɡɚɬɟɦ�ɩɪɟɤɭɪɫɨɪɵ�ɤɨɧɞɟɧɫɢɪɭɸɬɫɹ�ɧɚ�
ɩɨɜɟɪɯɧɨɫɬɹɯ� ɱɚɫɬɢɰ� ɢ� ɩɨɞɜɟɪɝɚɸɬɫɹ� ɪɟɚɤɰɢɹɦ� ɤɚɬɚɥɢɬɢɱɟɫɤɨɣ�
ɪɟɤɨɦɛɢɧɚɰɢɢ�ɫ�ɨɛɪɚɡɨɜɚɧɢɟɦ�ɚɪɨɦɚɬɢɱɟɫɤɢɯ�ɫɨɟɞɢɧɟɧɢɣ� 

Ⱦɪɭɝɚɹ�ɬɟɨɪɢɹ�ɧɨɜɨ-ɫɢɧɬɟɡɚ�ɩɪɟɞɩɨɥɚɝɚɟɬ, ɱɬɨ�ɢɫɬɨɱɧɢɤɨɦ�ɭɝɥɟɪɨɞɚ�
ɹɜɥɹɸɬɫɹ� ɱɚɫɬɢɰɵ� ɭɝɥɟɪɨɞɚ ɢ� ɯɥɨɪɢɪɨɜɚɧɢɟ� ɩɪɨɢɫɯɨɞɢɬ� ɧɚ� ɩɨɜɟɪɯɧɨɫɬɢ�
ɱɚɫɬɢɰ��Ʉɨɥɶɰɟɜɵɟ�ɫɬɪɭɤɬɭɪɵ�ɨɫɜɨɛɨɠɞɚɸɬɫɹ�ɨɬ�ɧɟɫɝɨɪɟɜɲɟɣ�ɭɝɥɟɪɨɞɧɨɣ�
ɦɚɬɪɢɰɵ� ɢ� ɦɨɝɭɬ� ɩɨɞɜɟɪɝɚɬɶɫɹ� ɪɟɚɤɰɢɹɦ� ɪɟɤɨɦɛɢɧɚɰɢɢ� ɫ� ɨɛɪɚɡɨɜɚɧɢɟɦ�
ɛɨɥɟɟ�ɤɪɭɩɧɵɯ�ɤɨɥɶɰɟɜɵɯ�ɫɬɪɭɤɬɭɪ� 

3 ± Ʉɚɬɚɥɢɬɢɱɟɫɤɢɣ� ɫɢɧɬɟɡ� ɞɢɨɤɫɢɧɨɜ� ɧɚ� ɦɟɬɚɥɥɢɱɟɫɤɢɯ�
ɩɨɜɟɪɯɧɨɫɬɹɯ. 

ɂɡɜɟɫɬɧɨ�� ɱɬɨ� ɧɟɤɨɬɨɪɵɟ� ɦɟɬɚɥɥɵ�� ɬɚɤɢɟ� ɤɚɤ� ɦɟɞɶ�� ɤɚɬɚɥɢɡɢɪɭɸɬ�
ɧɨɜɵɣ� ɫɢɧɬɟɡ�� ɜ� ɬɨ� ɜɪɟɦɹ� ɤɚɤ� ɞɪɭɝɢɟ� ɪɚɡɥɚɝɚɸɬ� ɞɢɨɤɫɢɧɵ� ɢ� ɮɭɪɚɧɵ��
ɨɛɪɚɡɨɜɚɜɲɢɟɫɹ� ɪɚɧɟɟ�� ɗɮɮɟɤɬɢɜɧɨɫɬɶ� ɫɧɢɠɟɧɢɹ� ɩɪɢɦɟɧɢɬɟɥɶɧɨ� ɤ�
ɉɏȾȾ / Ɏ ɩɨɫɥɟɞɭɸɳɢɯ� ɫɨɟɞɢɧɟɧɢɣ�� ɫɨɞɟɪɠɚɳɢɯ� ɚɬɨɦɵ� ɚɡɨɬɚ� ɢ� ɫɟɪɵ��
ɦɨɠɧɨ� ɤɥɚɫɫɢɮɢɰɢɪɨɜɚɬɶ� ɩɪɢɛɥɢɡɢɬɟɥɶɧɨ� ɜ� ɫɨɨɬɜɟɬɫɬɜɢɢ� ɫ� ɩɪɢɧɰɢɩɨɦ��
ɫɨɝɥɚɫɧɨ� ɤɨɬɨɪɨɦɭ� ɱɟɦ� ɛɨɥɶɲɟ� ɚɬɨɦɨɜ� ɫɟɪɵ� ɢ� ɚɡɨɬɚ� ɜ� ɦɨɥɟɤɭɥɹɪɧɨɣ�
ɫɬɪɭɤɬɭɪɟ�ɢɧɝɢɛɢɬɨɪɚ��ɬɟɦ�ɜɵɲɟ�ɟɝɨ�ɜɨɫɫɬɚɧɚɜɥɢɜɚɸɳɢɟ�ɫɩɨɫɨɛɧɨɫɬɢ�� 

ȼ� ɫɥɭɱɚɟ� ɢɫɩɵɬɚɧɢɣ�� ɩɪɨɜɟɞɟɧɧɵɯ� ɫ� ɢɫɩɨɥɶɡɨɜɚɧɢɟɦ� ɫɨɟɞɢɧɟɧɢɣ�
ɦɟɬɚɥɥɨɜ� �ɨɤɫɢɞɨɜ��� ɬɚɤɠɟ� ɧɚɛɥɸɞɚɥɚɫɶ� ɫɩɨɫɨɛɧɨɫɬɶ� ɤ� ɭɦɟɧɶɲɟɧɢɸ�
ɞɢɨɤɫɢɧɨɜ�� Ɉɞɧɚɤɨ� ɷɬɨ� ɧɟ� ɢɧɝɢɛɢɪɭɸɳɢɣ� ɷɮɮɟɤɬ�� ɚ� ɪɟɡɭɥɶɬɚɬ�
ɩɚɪɚɥɥɟɥɶɧɵɯ� ɩɪɨɰɟɫɫɨɜ� ɤɚɬɚɥɢɬɢɱɟɫɤɨɝɨ� ɪɚɡɥɨɠɟɧɢɹ� ɉɏȾȾ / Ɏ�� Ɍɨɥɶɤɨ�
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ɚɥɸɦɢɧɢɣ�ɢ�ɰɢɧɤ�ɩɨɤɚɡɚɥɢ�ɤɚɬɚɥɢɬɢɱɟɫɤɭɸ�ɚɤɬɢɜɧɨɫɬɶ��ɤɨɬɨɪɚɹ�ɩɨɜɵɲɚɥɚ�
ɷɮɮɟɤɬɢɜɧɨɫɬɶ�ɧɨɜɨɝɨ�ɫɢɧɬɟɡɚ��Ʉɪɨɦɟ�ɬɨɝɨ��ɞɥɹ�ɫɪɚɜɧɟɧɢɹ�ɪɚɡɪɭɲɚɸɳɟɝɨ�
ɜɨɡɞɟɣɫɬɜɢɹ�ɜɨɥɶɮɪɚɦɚ�ɢ�ɦɨɥɢɛɞɟɧɚ�ɢɫɩɨɥɶɡɨɜɚɥɢɫɶ�ɢɯ�ɪɚɡɥɢɱɧɵɟ�ɮɨɪɦɵ��
ɗɤɫɩɟɪɢɦɟɧɬɵ� ɩɨɞɬɜɟɪɞɢɥɢ� ɝɢɩɨɬɟɡɭ� ɨ� ɬɨɦ�� ɱɬɨ� ɜ� ɷɬɨɦ� ɫɥɭɱɚɟ� ɜɚɠɧɵɦ�
ɮɚɤɬɨɪɨɦ�ɹɜɥɹɟɬɫɹ�ɦɟɬɚɥɥ��ɚ�ɧɟ�ɟɝɨ�ɮɨɪɦɚ� 

ɇɚ�ɨɫɧɨɜɚɧɢɢ�ɢɫɫɥɟɞɨɜɚɧɢɣ�ɩɨɤɚɡɚɧɨ��ɱɬɨ�ɦɟɬɨɞ�ɫɧɢɠɟɧɢɹ�ɜɵɛɪɨɫɨɜ�
ɞɢɨɤɫɢɧɨɜ� ɫ� ɩɨɦɨɳɶɸ� ɯɢɦɢɱɟɫɤɢɯ� ɢɧɝɢɛɢɬɨɪɨɜ� ɢ� ɨɬɞɟɥɶɧɵɯ� ɦɟɬɚɥɥɨɜ�
ɨɛɟɫɩɟɱɢɜɚɟɬ� ɨɱɟɧɶ� ɛɨɥɶɲɢɟ� ɢ� ɪɟɚɥɶɧɵɟ� ɜɨɡɦɨɠɧɨɫɬɢ� ɟɝɨ� ɩɪɢɦɟɧɟɧɢɹ� ɜ�
ɩɪɨɢɡɜɨɞɫɬɜɟɧɧɨɣ� ɩɪɚɤɬɢɤɟ�� ȼɨɡɦɨɠɧɨɫɬɶ� ɢɧɝɢɛɢɪɨɜɚɧɢɹ� ɢ� ɜɜɟɞɟɧɢɹ�
ɦɟɬɚɥɥɚ�� ɤɨɬɨɪɵɣ� ɨɤɚɡɵɜɚɟɬ� ɜɥɢɹɧɢɟ� ɧɚ� ɫɢɧɬɟɡ� ɞɢɨɤɫɢɧɨɜ� ɩɭɬɟɦ� ɩɨɞɚɱɢ�
ɧɟɛɨɥɶɲɨɝɨ� ɤɨɥɢɱɟɫɬɜɚ� ɨɬɧɨɫɢɬɟɥɶɧɨ� ɞɟɲɟɜɵɯ� ɫɨɟɞɢɧɟɧɢɣ� ɜ� ɩɨɬɨɤ�
ɞɵɦɨɜɵɯ� ɝɚɡɨɜ� �ɩɪɢ� ɩɨɞɯɨɞɹɳɟɣ� ɬɟɦɩɟɪɚɬɭɪɟ�� ɩɪɢɜɨɞɢɬ� ɤ� ɬɨɦɭ�� ɱɬɨ� ɷɬɨ�
ɦɨɠɟɬ� ɛɵɬɶ� ɷɤɨɧɨɦɢɱɧɨɣ� ɚɥɶɬɟɪɧɚɬɢɜɨɣ� ɞɪɭɝɢɦ� ɫɩɨɫɨɛɚɦ� ɭɞɚɥɟɧɢɹ�
ɞɢɨɤɫɢɧɨɜ� �ɧɚɩɪɢɦɟɪ�� ɩɨ� ɫɪɚɜɧɟɧɢɸ� ɫ� ɤɚɬɚɥɢɬɢɱɟɫɤɢɦɢ� ɢ�
ɚɞɫɨɪɛɰɢɨɧɧɵɦɢ�ɦɟɬɨɞɚɦɢ�� 
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ɜ��ɦɢɤɪɨɛɢɨɥɨɝɢɱɟɫɤɢɟ�ɩɨɤɚɡɚɬɟɥɢ 

 
ɝ��ɫɨɞɟɪɠɚɧɢɟ�ɬɹɠɟɥɵɯ�ɦɟɬɚɥɥɨɜ 

 

Ɋɢɫ�����Ⱥɧɚɥɢɡ�ɤɚɱɟɫɬɜɟɧɧɨɝɨ�ɫɨɫɬɚɜɚ�ɩɪɨɛ�ɩɨɱɜɵ 

ɂɡ� ɪɢɫɭɧɤɚ� ɜɢɞɧɨ�� ɱɬɨ� ɢɡ� ɨɛɳɟɝɨ� ɱɢɫɥɚ� ɩɪɨɛ�� ɨɬɨɛɪɚɧɧɵɯ� ɩɨ�
ɫɚɧɢɬɚɪɧɨ-ɯɢɦɢɱɟɫɤɢɦ� ɩɨɤɚɡɚɬɟɥɹɦ�� ɤɨɥɢɱɟɫɬɜɨ� ɩɪɨɛ�� ɧɟ� ɨɬɜɟɱɚɸɳɢɯ�
ɬɪɟɛɨɜɚɧɢɹɦ��ɡɚ�ɩɟɪɢɨɞ�����-�����ɫɧɢɡɢɥɨɫɶ�ɧɚ�������Ɉɛɳɟɟ�ɱɢɫɥɨ�ɩɪɨɛ�
ɜ�ɡɨɧɟ�ɜɥɢɹɧɢɹ�ɩɪɨɦɵɲɥɟɧɧɵɯ�ɩɪɟɞɩɪɢɹɬɢɣ�ɜ������ɝɨɞɭ�ɫɧɢɡɢɥɨɫɶ�ɧɚ����
ɲɬ��� ɜ� ɫɪɚɜɧɟɧɢɢ� ɫ� ����� ɝ��� ɫ� ����-2019 ɝɝ�� ɨɫɬɚɥɨɫɶ� ɧɟɢɡɦɟɧɧɨ��
Ʉɨɥɢɱɟɫɬɜɨ�ɩɪɨɛ��ɨɬɨɛɪɚɧɧɵɯ�ɜ�ɫɟɥɢɬɟɛɧɨɣ�ɡɨɧɟ��ɭɜɟɥɢɱɢɥɨɫɶ�ɡɚ�ɩɟɪɢɨɞ�
2017-�����ɝɝ��ɧɚ�����ɲɬ� 

ɑɢɫɥɨ� ɨɬɨɛɪɚɧɧɵɯ� ɩɪɨɛ� ɩɨ� ɩɚɪɚɡɢɬɨɥɨɝɢɱɟɫɤɢɦ� ɩɨɤɚɡɚɬɟɥɹɦ�
ɜɵɪɨɫɥɨ�ɧɚ� ����ɲɬɭɤ�� ɩɪɢ� ɷɬɨɦ�ɧɟ� ɨɬɜɟɱɚɟɬ� ɧɨɪɦɚɬɢɜɚɦ�ɧɚ� �����ɛɨɥɶɲɟ�
ɩɪɨɛ� 

Ʉɚɱɟɫɬɜɨ ɨɬɛɨɪɚ� ɩɪɨɛ� ɩɨ� ɫɨɞɟɪɠɚɧɢɸ� ɬɹɠɟɥɵɯ� ɦɟɬɚɥɥɨɜ�
ɭɥɭɱɲɢɥɨɫɶ�� ɦɟɧɶɲɟ� �� �� ɩɪɨɛ� ɧɟ� ɫɨɨɬɜɟɬɫɬɜɨɜɚɥɢ� ɬɪɟɛɨɜɚɧɢɹɦ�
ɝɢɝɢɟɧɢɱɟɫɤɢɯ�ɧɨɪɦɚɬɢɜɨɜ� 

ɑɢɫɥɨ� ɩɪɨɛ, ɨɬɨɛɪɚɧɧɵɯ� ɩɨ� ɦɢɤɪɨɛɢɨɥɨɝɢɱɟɫɤɢɦ� ɩɨɤɚɡɚɬɟɥɹɦ� ɡɚ�
ɩɟɪɢɨɞ������± �����ɝɝ��ɭɜɟɥɢɱɢɥɨɫɶ�ɧɚ�����ɲɬ��ɂɡ�ɨɛɳɟɝɨ�ɤɨɥɢɱɟɫɬɜɚ�ɩɪɨɛ��
ɱɢɫɥɨ�ɩɪɨɛ��ɧɟ�ɨɬɜɟɱɚɸɳɢɯ�ɧɨɪɦɚɬɢɜɚɦ��ɭɜɟɥɢɱɢɥɨɫɶ�ɧɚ�������� 

ɉɟɪɟɱɢɫɥɟɧɧɵɟ�ɞɚɧɧɵɟ�ɩɨɡɜɨɥɹɸɬ�ɫɞɟɥɚɬɶ�ɜɵɜɨɞ�ɨ�ɬɨɦ��ɱɬɨ�ɫɨɫɬɨɹɧɢɟ�
ɩɨɱɜ� ɉɟɧɡɟɧɫɤɨɣ� ɨɛɥɚɫɬɢ� ɩɨ� ɷɤɨɥɨɝɨ-ɬɨɤɫɢɤɨɥɨɝɢɱɟɫɤɢɦ� ɩɚɪɚɦɟɬɪɚɦ� ɧɟ�
ɩɪɟɞɫɬɚɜɥɹɟɬ� ɨɩɚɫɧɨɫɬɢ�� ɢ� ɧɚɯɨɞɢɬɫɹ� ɜ� ɪɚɦɤɚɯ� ɞɨɩɭɫɬɢɦɵɯ� ɡɧɚɱɟɧɢɣ��
Ɇɨɧɢɬɨɪɢɧɝ� ɡɚɝɪɹɡɧɟɧɢɹ� ɩɨɱɜɵ�� ɩɪɨɜɨɞɢɦɵɣ� ɧɚ� ɩɪɨɬɹɠɟɧɢɢ� ɪɹɞɚ� ɥɟɬ�� ɜ�
ɰɟɥɨɦ�� ɫɜɢɞɟɬɟɥɶɫɬɜɭɟɬ� ɨɛ� ɭɥɭɱɲɟɧɢɢ� ɤɚɱɟɫɬɜɚ� ɩɨɱɜɵ� ɩɨ�
ɦɢɤɪɨɛɢɨɥɨɝɢɱɟɫɤɢɦ�� ɩɚɪɚɡɢɬɨɥɨɝɢɱɟɫɤɢɦ� ɢ� ɫɚɧɢɬɚɪɧɨ-ɯɢɦɢɱɟɫɤɢɦ�
ɩɨɤɚɡɚɬɟɥɹɦ� 

 
Ʌɢɬɟɪɚɬɭɪɚ 

 
1. Ƚɨɫɭɞɚɪɫɬɜɟɧɧɵɣ� ɞɨɤɥɚɞ� ©Ɉ� ɫɨɫɬɨɹɧɢɢ� ɩɪɢɪɨɞɧɵɯ� ɪɟɫɭɪɫɨɜ� ɢ� ɨɛ� ɨɯɪɚɧɟ�

ɨɤɪɭɠɚɸɳɟɣ�ɫɪɟɞɵ�ɉɟɧɡɟɧɫɤɨɣ�ɨɛɥɚɫɬɢ�ɜ������ɝɨɞɭª�± ɉɟɧɡɚ������������ɫ� 
2. Ƚɨɫɭɞɚɪɫɬɜɟɧɧɵɣ� ɞɨɤɥɚɞ� ©Ɉ� ɫɨɫɬɨɹɧɢɢ� ɩɪɢɪɨɞɧɵɯ� ɪɟɫɭɪɫɨɜ� ɢ� ɨɛ� ɨɯɪɚɧɟ�

ɨɤɪɭɠɚɸɳɟɣ�ɫɪɟɞɵ�ɉɟɧɡɟɧɫɤɨɣ�ɨɛɥɚɫɬɢ�ɜ������ɝɨɞɭª�± ɉɟɧɡɚ������������ɫ� 
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3. Ƚɨɫɭɞɚɪɫɬɜɟɧɧɵɣ� ɞɨɤɥɚɞ� ©Ɉ� ɫɨɫɬɨɹɧɢɢ� ɩɪɢɪɨɞɧɵɯ� ɪɟɫɭɪɫɨɜ� ɢ� ɨɛ� ɨɯɪɚɧɟ�
ɨɤɪɭɠɚɸɳɟɣ�ɫɪɟɞɵ�ɉɟɧɡɟɧɫɤɨɣ�ɨɛɥɚɫɬɢ�ɜ������ɝɨɞɭª�± ɉɟɧɡɚ������������ɫ� 

4. Ⱦɨɤɥɚɞ� ©Ɉ�ɫɨɫɬɨɹɧɢɢ�ɢ�ɢɫɩɨɥɶɡɨɜɚɧɢɢ� ɡɟɦɟɥɶ� ɜ�ɉɟɧɡɟɧɫɤɨɣ�ɨɛɥɚɫɬɢ� ɜ� �����
ɝɨɞɭª�± ɉɟɧɡɚ�����������ɫ� 

5. Ⱦɨɤɥɚɞ� ©Ɉ�ɫɨɫɬɨɹɧɢɢ�ɢ�ɢɫɩɨɥɶɡɨɜɚɧɢɢ� ɡɟɦɟɥɶ� ɜ�ɉɟɧɡɟɧɫɤɨɣ�ɨɛɥɚɫɬɢ� ɜ� �����
ɝɨɞɭª�± ɉɟɧɡɚ�����������ɫ� 

6. Ⱦɨɤɥɚɞ� ©Ɉ�ɫɨɫɬɨɹɧɢɢ�ɢ�ɢɫɩɨɥɶɡɨɜɚɧɢɢ� ɡɟɦɟɥɶ� ɜ�ɉɟɧɡɟɧɫɤɨɣ�ɨɛɥɚɫɬɢ� ɜ� �����
ɝɨɞɭª ± ɉɟɧɡɚ�������������ɫ� 

 
 
 

ɋ�Ⱥ��Ʌɢɫɟɧɤɨɜ, Ⱥ�Ɋ��ɇɢɤɭɥɢɧɚ��Ɇ�Ƚ��Ɉɩɟɤɭɧɨɜɚ 
 

ɋɚɧɤɬ-ɉɟɬɟɪɛɭɪɝɫɤɢɣ�ɝɨɫɭɞɚɪɫɬɜɟɧɧɵɣ�ɭɧɢɜɟɪɫɢɬɟɬ 
 

ɗɄɈɅɈȽɂɑȿɋɄȺə�ɈɐȿɇɄȺ�ȼɈɁȾȿɃɋɌȼɂə�ɊȺɁɅɂȼɈȼ�
ɒɅȺɆɈȼɕɏ�ȺɆȻȺɊɈȼ�ɇȺ�ɄɈɆɉɈɇȿɇɌɕ�ɉɊɂɊɈȾɇɈ-
ɌȿɊɊɂɌɈɊɂȺɅɖɇɕɏ�ɄɈɆɉɅȿɄɋɈȼ�ɆȿɋɌɈɊɈɀȾȿɇɂɃ�

əɆȺɅɈ-ɇȿɇȿɐɄɈȽɈ�ȺȼɌɈɇɈɆɇɈȽɈ�ɈɄɊɍȽȺ 
 

ȼ�ɫɬɚɬɶɟ�ɪɚɫɫɦɚɬɪɢɜɚɟɬɫɹ�ɜɥɢɹɧɢɟ�ɪɚɡɥɢɜɨɜ�ɲɥɚɦɨɜɵɯ�ɚɦɛɚɪɨɜ�ɧɚ�ɤɨɦɩɨɧɟɧɬɵ�
ɩɪɢɪɨɞɧɵɯ� ɬɟɪɪɢɬɨɪɢɚɥɶɧɵɯ� ɤɨɦɩɥɟɤɫɨɜ� ɜ� ɭɫɥɨɜɢɹɯ� ɫɟɜɟɪɚ� Ɂɚɩɚɞɧɨɣ� ɋɢɛɢɪɢ� ɧɚ�
ɩɪɢɦɟɪɟ�ɉɵɪɟɣɧɨɝɨ� ɝɚɡɨɤɨɧɞɟɧɫɚɬɧɨɝɨ�ɦɟɫɬɨɪɨɠɞɟɧɢɹ� �əɇȺɈ��� ȼ� ɯɨɞɟ�ɩɪɨɜɟɞɺɧɧɵɯ�
ɢɫɫɥɟɞɨɜɚɧɢɣ� ɨɩɪɟɞɟɥɟɧɵ� ɪɇ� ɩɨɱɜ� ɢ� ɜɚɥɨɜɨɟ� ɫɨɞɟɪɠɚɧɢɟ� ɯɢɦɢɱɟɫɤɢɯ� ɷɥɟɦɟɧɬɨɜ ɜ�
ɩɨɱɜɚɯ� ɢ� ɪɚɫɬɟɧɢɹɯ�� ȼɵɹɜɥɟɧɵ� ɜɢɞɵ� ɪɚɫɬɟɧɢɣ� ɢ� ɯɢɦɢɱɟɫɤɢɯ� ɷɥɟɦɟɧɬɨɜ�� ɹɜɥɹɸɳɢɟɫɹ�
ɢɧɞɢɤɚɬɨɪɚɦɢ� ɡɚɝɪɹɡɧɟɧɢɹ� ɫɪɟɞɵ� ɩɪɢ� ɪɚɡɥɢɜɚɯ� ɲɥɚɦɨɜɵɯ� ɚɦɛɚɪɨɜ�� Ɉɰɟɧɟɧɚ�
ɬɨɤɫɢɱɧɨɫɬɶ�ɩɪɨɛ�ɩɨɱɜ�ɦɟɬɨɞɚɦɢ�ɛɢɨɬɟɫɬɢɪɨɜɚɧɢɹ�  
 

ɇɚ� ɬɟɪɪɢɬɨɪɢɢ� əɇȺɈ� ɜ� ɧɚɫɬɨɹɳɟɟ� ɜɪɟɦɹ� ɩɪɨɢɫɯɨɞɢɬ� ɚɤɬɢɜɧɨɟ�
ɨɫɜɨɟɧɢɟ� ɧɟɮɬɟɝɚɡɨɜɵɯ� ɦɟɫɬɨɪɨɠɞɟɧɢɣ�� ɤɨɬɨɪɨɟ� ɜɥɟɱɟɬ� ɡɚ� ɫɨɛɨɣ�
ɭɜɟɥɢɱɟɧɢɟ�ɜɨɡɞɟɣɫɬɜɢɹ�ɧɚ�ɩɪɢɪɨɞɧɨ-ɬɟɪɪɢɬɨɪɢɚɥɶɧɵɟ�ɤɨɦɩɥɟɤɫɵ��ɉɌɄ���
ɉɪɢ�ɷɬɨɦ�ɧɚɢɛɨɥɶɲɭɸ�ɨɩɚɫɧɨɫɬɶ�ɩɪɟɞɫɬɚɜɥɹɸɬ�ɨɬɯɨɞɵ�ɛɭɪɟɧɢɹ��ɤɨɬɨɪɵɟ�
ɧɚɤɚɩɥɢɜɚɸɬɫɹ�ɢ�ɯɪɚɧɹɬɫɹ�ɧɟɩɨɫɪɟɞɫɬɜɟɧɧɨ�ɧɚ�ɬɟɪɪɢɬɨɪɢɢ�ɛɭɪɨɜɨɣ��ȼ�ɢɯ�
ɫɨɫɬɚɜɟ�ɫɨɞɟɪɠɢɬɫɹ�ɲɢɪɨɤɢɣ�ɫɩɟɤɬɪ�ɜɟɳɟɫɬɜ�ɦɢɧɟɪɚɥɶɧɨɣ�ɢ�ɨɪɝɚɧɢɱɟɫɤɨɣ�
ɩɪɢɪɨɞɵ�� ɨɤɚɡɵɜɚɸɳɢɯ� ɧɟɝɚɬɢɜɧɨɟ� ɢ� ɬɨɤɫɢɱɟɫɤɨɟ� ɜɨɡɞɟɣɫɬɜɢɟ� ɧɚ�
ɨɤɪɭɠɚɸɳɭɸ� ɫɪɟɞɭ�� ȼ� ɲɬɚɬɧɨɦ� ɪɟɠɢɦɟ� ɮɭɧɤɰɢɨɧɢɪɨɜɚɧɢɹ� ɛɭɪɨɜɨɝɨ�
ɤɨɦɩɥɟɤɫɚ ɩɪɢ� ɡɚɯɨɪɨɧɟɧɢɢ� ɨɬɯɨɞɨɜ� ɛɭɪɟɧɢɹ� ɜ� ɝɟɪɦɟɬɢɱɧɵɯ�
ɢɡɨɥɢɪɨɜɚɧɧɵɯ� ɨɬɫɟɤɚɯ� [1] ɫɭɳɟɫɬɜɟɧɧɨɝɨ� ɧɟɝɚɬɢɜɧɨɝɨ� ɜɨɡɞɟɣɫɬɜɢɹ� ɧɚ�
ɩɨɱɜɵ� ɢ�ɩɨɞɡɟɦɧɵɟ� ɜɨɞɵ� ɧɟ� ɧɚɛɥɸɞɚɟɬɫɹ [7@�� ɧɨ� ɜ� ɚɜɚɪɢɣɧɵɯ� ɫɢɬɭɚɰɢɹɯ 
ɢɥɢ� ɩɪɢ� ɪɚɡɦɵɜɟ� ɫɬɟɧɨɤ� ɚɦɛɚɪɨɜ� ɜɟɫɧɨɣ ɜɨɡɪɚɫɬɚɟɬ� ɪɢɫɤ� ɩɨɩɚɞɚɧɢɹ�
ɲɥɚɦɨɜɵɯ� ɨɬɯɨɞɨɜ� ɜ� ɤɨɦɩɨɧɟɧɬɵ� ɨɤɪɭɠɚɸɳɟɣ� ɫɪɟɞɵ [3, 5]. ɉɪɢ�
ɦɨɧɢɬɨɪɢɧɝɟ�ɉɌɄ�ɦɟɫɬɨɪɨɠɞɟɧɢɣ�ɜɚɠɧɨ�ɢɫɩɨɥɶɡɨɜɚɬɶ ɫɨɱɟɬɚɧɢɟ�ɮɢɡɢɤɨ-
ɯɢɦɢɱɟɫɤɢɯ� ɢ� ɛɢɨɥɨɝɢɱɟɫɤɢɯ� ɦɟɬɨɞɨɜ� ɚɧɚɥɢɡɚ� ɩɨɱɜ� ɢ� ɪɚɫɬɟɧɢɣ� ɫ� ɭɱɟɬɨɦ�
ɪɟɝɢɨɧɚɥɶɧɵɯ� ɨɫɨɛɟɧɧɨɫɬɟɣ� ɦɟɫɬɧɨɫɬɢ� ɤɨɬɨɪɵɟ� ɩɨɡɜɨɥɹɸɬ� ɞɚɬɶ�
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ɤɨɦɩɥɟɤɫɧɭɸ� ɨɰɟɧɤɭ� ɜɨɡɞɟɣɫɬɜɢɹ� ɩɪɢɪɨɞɧɵɯ� ɢ� ɚɧɬɪɨɩɨɝɟɧɧɵɯ� ɮɚɤɬɨɪɨɜ�
ɧɚ�ɭɹɡɜɢɦɵɟ�ɉɌɄ�ɫɟɜɟɪɚ. 

Ɇɚɬɟɪɢɚɥɵ� ɢ� ɦɟɬɨɞɵ� ɢɫɫɥɟɞɨɜɚɧɢɣ�� ȼ� ɪɚɛɨɬɟ� ɩɪɟɞɫɬɚɜɥɟɧɵ�
ɞɚɧɧɵɟ�� ɩɨɥɭɱɟɧɧɵɟ� ɩɪɢ� ɢɫɫɥɟɞɨɜɚɧɢɹɯ�� ɩɪɨɜɟɞɟɧɧɵɯ� ɤɨɥɥɟɤɬɢɜɨɦ�
ɧɚɭɱɧɨ-ɢɫɫɥɟɞɨɜɚɬɟɥɶɫɤɨɣ� ɝɪɭɩɩɵ� ɂɇɁ ɋɉɛȽɍ� ɧɚ� ɉɵɪɟɣɧɨɦ�
ɝɚɡɨɤɨɧɞɟɧɫɚɬɧɨɦ�ɦɟɫɬɨɪɨɠɞɟɧɢɢ��əɇȺɈ��ɜ������± �����ɝɝ��Ɋɚɛɨɬɵ�ɜɟɥɢɫɶ�
ɧɚ����ɫɬɚɧɰɢɹɯ ɦɨɧɢɬɨɪɢɧɝɚ��ɋɆ���ɪɚɫɩɨɥɨɠɟɧɧɵɯ�ɧɚ�ɭɫɥɨɜɧɨ ɮɨɧɨɜɵɯ�ɢ�
ɤɨɧɬɪɨɥɶɧɵɯ�ɭɱɚɫɬɤɚɯ� ȼɚɥɨɜɨɟ ɫɨɞɟɪɠɚɧɢɟ�ɯɢɦɢɱɟɫɤɢɯ�ɷɥɟɦɟɧɬɨɜ��ɏɗ) ɜ�
ɩɨɱɜɟ� ɢ� ɪɚɫɬɟɧɢɹɯ� ɨɩɪɟɞɟɥɹɥɢ� ɜ� ɚɤɤɪɟɞɢɬɨɜɚɧɧɨɣ� ɥɚɛɨɪɚɬɨɪɢɢ� ȼɋȿȽȿɂ�
ɢɦ�� Ⱥ�ɉ�� Ʉɚɪɩɢɧɫɤɨɝɨ� ɦɟɬɨɞɨɦ� ɦɚɫɫ-ɫɩɟɤɬɪɨɦɟɬɪɢɢ� ɫ� ɢɧɞɭɤɬɢɜɧɨ-
ɫɜɹɡɚɧɧɨɣ� ɩɥɚɡɦɨɣ� ɫɨɝɥɚɫɧɨ� ɉɇȾ� Ɏ� �������������±98. Ȼɢɨɬɟɫɬɢɪɨɜɚɧɢɟ�
ɩɪɨɜɨɞɢɥɢ ɫ� ɩɪɢɦɟɧɟɧɢɟɦ� ɬɟɫɬ-ɨɛɴɟɤɬɨɜ [2, 7] Daphnia magna Straus ɢ�
Chlorella vulgaris Beijer ± ɜ� ɫɨɨɬɜɟɬɫɬɜɢɢ� ɫ� ɉɇȾ Ɏ Ɍ 14.1:2:3:4.12²06; 
ɉɇȾ Ɏ Ɍ 16.1:2:2.3:3.9-12²���� ɉɇȾ Ɏ Ɍ� �������������²04; ɉɇȾ Ɏ Ɍ�
16.1:2:2.3:3.7²���ɜ�ɥɚɛɨɪɚɬɨɪɢɢ�ɮɢɡɢɤɨ-ɯɢɦɢɱɟɫɤɨɝɨ�ɚɧɚɥɢɡɚ�ɋɉɛȽɍ� 

Ɋɟɡɭɥɶɬɚɬɵ�� Ⱦɥɹ� ɨɪɝɚɧɨɝɟɧɧɵɯ� ɝɨɪɢɡɨɧɬɨɜ� ɢɫɫɥɟɞɭɟɦɵɯ� ɩɨɱɜ� ɜ�
ɮɨɧɨɜɵɯ�ɭɫɥɨɜɢɹɯ�ɯɚɪɚɤɬɟɪɧɚ�ɫɢɥɶɧɨɤɢɫɥɚɹ�ɪɟɚɤɰɢɹ�ɫɪɟɞɵ��ɪɇ� �������ɩɪɢ�
ɧɚɥɢɱɢɢ� ɡɚɝɪɹɡɧɟɧɢɹ� ɪɇ� ɧɟɡɧɚɱɢɬɟɥɶɧɨ� ɭɜɟɥɢɱɢɜɚɟɬɫɹ� �ɞɨ� ���� ± 4,6). 
ɂɧɞɢɤɚɬɨɪɨɦ� ɩɨɫɬɭɩɥɟɧɢɹ� ɳɟɥɨɱɧɵɯ� ɪɚɫɬɜɨɪɨɜ� ɫ� ɨɬɯɨɞɚɦɢ� ɛɭɪɟɧɢɹ�
ɫɥɭɠɢɬ�ɭɜɟɥɢɱɟɧɢɟ�ɪɇ�ɞɨ�ɫɥɚɛɨɤɢɫɥɵɯ�ɡɧɚɱɟɧɢɣ��ɧɚ�ɋɆ�����ɪɇ� �������ȼ�
ɦɢɧɟɪɚɥɶɧɵɯ� ɝɨɪɢɡɨɧɬɚɯ� ɫɬɟɩɟɧɶ� ɩɨɞɳɟɥɚɱɢɜɚɧɢɹ� ɩɨɱɜ� ɫɭɳɟɫɬɜɟɧɧɨ�
ɧɢɠɟ��ɩɨɱɜɨɨɛɪɚɡɭɸɳɚɹ�ɩɨɪɨɞɚ�ɢɦɟɟɬ�ɩɨɫɬɨɹɧɧɵɣ�ɪɇ�ɜ�ɧɟɡɚɜɢɫɢɦɨɫɬɢ�ɨɬ�
ɡɚɝɪɹɡɧɟɧɢɹ��ɜ�ɫɪɟɞɧɟɦ�ɪɚɜɧɵɣ������ 

ȼɚɥɨɜɨɟ�ɫɨɞɟɪɠɚɧɢɟ�ɩɪɚɤɬɢɱɟɫɤɢ�ɜɫɟɯ�ɬɹɠɟɥɵɯ�ɦɟɬɚɥɥɨɜ�ɜ�ɩɨɱɜɚɯ�ɧɚ�
ɤɨɧɬɪɨɥɶɧɵɯ ɭɱɚɫɬɤɚɯ� ɛɵɥɨ� ɜɵɲɟ� ɩɨ� ɫɪɚɜɧɟɧɢɸ� ɫ� ɮɨɧɨɜɵɦɢ�� ɡɚ�
ɢɫɤɥɸɱɟɧɢɟɦ� ɥɢɬɨɮɢɥɶɧɨɝɨ� Mn�� ɚ� ɬɚɤɠɟ� ɫɢɞɟɪɨɮɢɥɶɧɵɯ� Fe ɢ� Co ɧɚ�
ɬɨɪɮɹɧɢɤɚɯ�� ɤɨɧɰɟɧɬɪɚɰɢɢ� ɤɨɬɨɪɵɯ�� ɧɚɩɪɨɬɢɜ� ɭɦɟɧɶɲɚɸɬɫɹ. 
Ɉɪɝɚɧɨɝɟɧɧɵɟ� ɝɨɪɢɡɨɧɬɵ� ɯɚɪɚɤɬɟɪɢɡɭɸɬɫɹ� ɩɨɧɢɠɟɧɧɵɦɢ� ɫɨɞɟɪɠɚɧɢɹɦɢ�
K, Ca, Na ɢ� ɜ� ɧɟɡɧɚɱɢɬɟɥɶɧɨɣ� ɫɬɟɩɟɧɢ� Fe�� ɜ� ɫɪɚɜɧɟɧɢɢ� ɫ� ɦɢɧɟɪɚɥɶɧɵɦɢ�
ɝɨɪɢɡɨɧɬɚɦɢ�� ɱɬɨ� ɫɜɹɡɚɧɨ� ɫ� ɚɤɬɢɜɧɵɦ� ɜɨɜɥɟɱɟɧɢɟɦ� ɩɟɪɟɱɢɫɥɟɧɧɵɯ�
ɷɥɟɦɟɧɬɨɜ�ɜ�ɛɢɨɥɨɝɢɱɟɫɤɢɣ�ɤɪɭɝɨɜɨɪɨɬ�� 

Ⱦɥɹ� ɜɫɟɝɨ� ɪɹɞɚ� ɏɗ� ɜɵɹɜɥɟɧɵ� ɩɪɟɜɵɲɟɧɢɹ� ɫɪɟɞɧɟɝɨ� ɪɟɝɢɨɧɚɥɶɧɨɝɨ�
ɝɟɨɯɢɦɢɱɟɫɤɨɝɨ� ɮɨɧɚ� >4@� ɧɚ� ɚɧɬɪɨɩɨɝɟɧɧɨ� ɧɚɪɭɲɟɧɧɵɯ� ɭɱɚɫɬɤɚɯ�� Ⱦɥɹ�
ɨɪɝɚɧɨɝɟɧɧɨɝɨ�ɝɨɪɢɡɨɧɬɚ�ɩɨ�V ɜ�ɫɪɟɞɧɟɦ�ɜ���ɪɚɡɚ��ɩɨ�Ba ɜ�����ɪɚɡɚ��ɢ�ɞɥɹ�Sr 
ɜ� ���� ɪɚɡɚ�� ɜ� ɬɨɪɮɹɧɢɤɚɯ� ± ɩɪɟɜɵɲɟɧɢɟ� ɪɟɝɢɨɧɚɥɶɧɨɝɨ� ɮɨɧɚ� ɩɨ� ɜɫɟɦ�
ɷɥɟɦɟɧɬɚɦ��ɤɪɨɦɟ Cd��Ʉɨɧɰɟɧɬɪɚɰɢɹ�V ɢ�Co ɜ�ɫɪɟɞɧɟɦ�ɜ���ɪɚɡɚ�ɩɪɟɜɵɲɚɟɬ�
ɮɨɧɨɜɭɸ. ɇɚ� ɩɨɪɹɞɨɤ� ɜɵɲɟ� ɮɨɧɚ� ɤɨɧɰɟɧɬɪɚɰɢɹ� Sr ɜɛɥɢɡɢ� ɩɪɨɪɵɜɚ�
ɲɥɚɦɨɜɨɝɨ�ɚɦɛɚɪɚ��ɋɆ������ 

ɉɪɢ� ɚɧɚɥɢɡɟ ɩɨɤɚɡɚɬɟɥɟɣ� ɥɚɬɟɪɚɥɶɧɨɣ� ɢ� ɪɚɞɢɚɥɶɧɨɣ� ɦɢɝɪɚɰɢɢ [6] 
ɭɫɬɚɧɨɜɥɟɧɨ�� ɱɬɨ ɧɚ� ɩɨɜɟɞɟɧɢɟ� ɌɆ� ɜ� ɩɨɱɜɟɧɧɨɦ� ɩɪɨɮɢɥɟ� ɨɤɚɡɵɜɚɟɬ�
ɜɥɢɹɧɢɟ� ɝɪɚɧɭɥɨɦɟɬɪɢɱɟɫɤɢɣ� ɫɨɫɬɚɜ� ɩɨɱɜɵ� ɢ� ɩɨɞɜɢɠɧɨɫɬɶ� ɫɚɦɨɝɨ�
ɷɥɟɦɟɧɬɚ�� ɇɚɤɨɩɥɟɧɢɟ� ɥɢɬɨɮɢɥɶɧɵɯ� ɢ� ɫɢɞɟɪɨɮɢɥɶɧɵɯ� ɌɆ ɜ� ɩɨɱɜɚɯ��
ɫɥɨɠɟɧɧɵɯ� ɫɭɝɥɢɧɤɚɦɢ�� ɩɪɨɢɫɯɨɞɢɬ� ɩɪɟɢɦɭɳɟɫɬɜɟɧɧɨ� ɜ� ɦɢɧɟɪɚɥɶɧɨɦ�
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ɝɨɪɢɡɨɧɬɟ�� ɤɨɧɰɟɧɬɪɚɰɢɹ� ɜɵɫɨɤɨ� ɩɨɞɜɢɠɧɵɯ� ɯɚɥɶɤɨɮɢɥɶɧɵɯ� ɷɥɟɦɟɧɬɨɜ 
ɨɬɦɟɱɚɟɬɫɹ� ɜ� ɜɟɪɯɧɢɯ� ɩɨɱɜɟɧɧɵɯ� ɝɨɪɢɡɨɧɬɚɯ. Ⱥɤɤɭɦɭɥɹɰɢɹ� ɜ�
ɨɪɝɚɧɨɝɟɧɧɵɯ� ɝɨɪɢɡɨɧɬɚɯ� ɜ� ɦɚɤɫɢɦɚɥɶɧɨɣ� ɫɬɟɩɟɧɢ� ɜɵɪɚɠɟɧɚ� ɭ� &G� �R ɜ�
ɨɪɝɚɧɨɝɟɧɧɨɦ� ɝɨɪɢɡɨɧɬɟ�  � ������� ɉɨɜɵɲɟɧɧɨɣ� ɚɤɤɭɦɭɥɹɰɢɟɣ� ɜ�
ɩɨɜɟɪɯɧɨɫɬɧɨɦ�ɝɨɪɢɡɨɧɬɟ�ɯɚɪɚɤɬɟɪɢɡɭɸɬɫɹ�ɯɚɥɶɤɨɮɢɥɶɧɵɟ�ɷɥɟɦɟɧɬɵ�ɢ�Sr 
ɧɚ�ɤɨɧɬɪɨɥɶɧɵɯ�ɭɱɚɫɬɤɚɯ� 

ɉɪɢ� ɚɧɚɥɢɡɟ� ɯɢɦɢɱɟɫɤɨɝɨ� ɫɨɫɬɚɜɚ� ɪɚɫɬɟɧɢɣ� ɭɫɬɚɧɨɜɥɟɧɨ�� ɱɬɨ ɜ�
ɭɫɥɨɜɢɹɯ� ɪɚɡɥɢɜɚ� ɩɥɚɫɬɨɜɵɯ� ɜɨɞ� ɧɚ� ɋɆ� ���� ɧɚɛɥɸɞɚɟɬɫɹ� ɪɟɡɤɨɟ�
ɭɜɟɥɢɱɟɧɢɟ� ɤɨɧɰɟɧɬɪɚɰɢɣ� ɌɆ��Zn, Zr, Al ɢ�Ba ± ɜ� �-�� ɪɚɡɚ� ɢ� ɛɢɨɝɟɧɧɵɯ�
ɷɥɟɦɟɧɬɨɜ��Na, K, Ca ɢ�Fe ± ɜ����-��ɪɚɡɚ�ɜ�ɥɢɲɚɣɧɢɤɚɯ�Cladonia alpestris, C. 
rangiferina. ȼ� Ledum decumbens ɢ Empetrum nigrum ɡɚɮɢɤɫɢɪɨɜɚɧɨ�
ɫɧɢɠɟɧɢɟ�ɤɨɧɰɟɧɬɪɚɰɢɢ�Mn ɢ�Ca ɜ� ɫɪɟɞɧɟɦ� ɜ� ��ɪɚɡɚ� ɨɬɧɨɫɢɬɟɥɶɧɨ�ɮɨɧɚ. 
ɗɬɨ�ɜɵɡɜɚɧɨ�ɚɧɬɚɝɨɧɢɫɬɢɱɟɫɤɢɦ�ɜɡɚɢɦɨɞɟɣɫɬɜɢɟɦ�ɜ�ɬɤɚɧɹɯ�ɪɚɫɬɟɧɢɣ�0Q�ɫ�
)H��&U��9��&G�ɢ�3E�ɩɪɢ�ɡɚɝɪɹɡɧɟɧɢɢ [8@��Ⱦɥɹ�ɤɨɪɤɢ�Larix sibirica ɨɬɦɟɱɚɟɬɫɹ�
ɩɪɟɜɵɲɟɧɢɹ�Sc, V, Cr ɧɚ�ɩɨɪɹɞɨɤ�ɜɵɲɟ��ɱɟɦ�ɧɚ�ɮɨɧɨɜɨɣ�ɬɟɪɪɢɬɨɪɢɢ��ɱɬɨ�
ɭɤɚɡɵɜɚɟɬ�ɧɚ ɩɪɨɞɨɥɠɢɬɟɥɶɧɨɟ ɚɷɪɨɬɟɯɧɨɝɟɧɧɨɟ ɡɚɝɪɹɡɧɟɧɢɟ ɩɨɜɟɪɯɧɨɫɬɢ�
ɫɬɜɨɥɚ�ɩɪɨɞɭɤɬɚɦɢ�ɫɝɨɪɚɧɢɹ�ɬɨɩɥɢɜɚ�� 

ɉɪɢ� ɚɜɚɪɢɣɧɵɯ� ɩɪɨɪɵɜɚɯ� ɫɬɟɧɨɤ� ɲɥɚɦɨɜɵɯ� ɚɦɛɚɪɨɜ� ɤ�
ɜɵɲɟɩɟɪɟɱɢɫɥɟɧɧɵɦ� ɢɧɞɢɤɚɬɨɪɧɵɦ� ɷɥɟɦɟɧɬɚɦ� ɞɨɛɚɜɥɹɸɬɫɹ� Cr ɢ� Sr, 
ɯɥɨɪɢɞɵ�� ɇɚ� ɋɆ� ���� ɨɬɦɟɱɚɟɬɫɹ� ɭɜɟɥɢɱɟɧɢɟ� ɫɨɞɟɪɠɚɧɢɹ� ɜɫɟɯ� ɌɆ ɜ�
ɪɚɫɬɟɧɢɹɯ��ɩɪɢ�ɷɬɨɦ�ɤɨɧɰɟɧɬɪɚɰɢɹ�=Q��0Q�ɢ�1L�ɡɧɚɱɢɬɟɥɶɧɨ�ɜɵɲɟ�ɮɨɧɨɜɵɯ�
ɫɨɞɟɪɠɚɧɢɣ�ɢ�ɤɥɚɪɤɚ��Ɇɚɤɫɢɦɚɥɶɧɵɟ�ɤɨɧɰɟɧɬɪɚɰɢɢ�1D��%D��6U��&X��1L��3E��
&U��)H�ɢ�V ɧɚɛɥɸɞɚɸɬɫɹ�ɜ�L. decumbens, E. nigrum, Vaccinium vitis-idaea ɢ 
V. uliginosum ɧɚ� ɪɚɫɫɬɨɹɧɢɢ� ��-���� ɦ� ɨɬ� ɩɹɬɧɚ� ɡɚɝɪɹɡɧɟɧɢɹ�� Ⱦɥɹ�
ɥɢɲɚɣɧɢɤɨɜ� ɢ� ɥɢɫɬɶɟɜ�Betula nana ɯɚɪɚɤɬɟɪɧɨ� ɭɜɟɥɢɱɟɧɢɟ� ɤɨɧɰɟɧɬɪɚɰɢɣ�
Ba, Sr ɢ�Zr ɧɟɩɨɫɪɟɞɫɬɜɟɧɧɨ�ɜɛɥɢɡɢ�ɪɚɡɥɢɜɚ��ɤɨɧɰɟɧɬɪɚɰɢɹ�ɷɬɢɯ�ɷɥɟɦɟɧɬɨɜ�
ɹɜɥɹɟɬɫɹ� ɦɚɤɫɢɦɚɥɶɧɨɣ� ɩɨ� ɜɫɟɦɭ� ɩɪɨɮɢɥɸ� ɍ� ɪɭɞɟɪɚɥɶɧɵɯ� ɜɢɞɨɜ, 
ɩɪɨɢɡɪɚɫɬɚɸɳɢɯ ɧɚ� ɬɟɪɪɢɬɨɪɢɢ� ɫɚɦɨɝɨ� ɩɹɬɧɚ� ɨɬɦɟɱɟɧɨ� ɚɧɨɦɚɥɶɧɨɟ�
ɤɨɧɰɟɧɬɪɢɪɨɜɚɧɢɟ� ɛɢɨɝɟɧɧɵɯ� ɷɥɟɦɟɧɬɨɜ �ɩɪɟɜɵɲɟɧɢɟ� ɫɨɞɟɪɠɚɧɢɟ� Na 
ɛɨɥɟɟ�ɱɟɦ ɜ�����ɪɚɡ��ɚ�ɬɚɤɠɟ�Sr, Ba, K, Ca, Mn ɢ�ɋɨ ɜ���-���ɪɚɡ�.  

ȼ� ɤɚɱɟɫɬɜɟ� ɨɫɧɨɜɧɨɝɨ� ɢɧɞɢɤɚɬɨɪɚ� ɚɧɬɪɨɩɨɝɟɧɧɨɝɨ� ɜɨɡɞɟɣɫɬɜɢɹ�
ɨɩɬɢɦɚɥɶɧɨ� ɢɫɩɨɥɶɡɨɜɚɬɶ� ɢɡɦɟɧɟɧɢɟ� ɯɢɦɢɱɟɫɤɨɝɨ� ɫɨɫɬɚɜɚ� Ledum 
decumbens �ɪɢɫ�� 1ɚ�� ɢ� Cladonia alpestris �ɪɢɫ�� 1b��� ɲɢɪɨɤɨ�
ɪɚɫɩɪɨɫɬɪɚɧɟɧɧɵɯ�ɧɚ�ɬɟɪɪɢɬɨɪɢɢ�əɇȺɈ.  

Ɂɚɝɪɹɡɧɟɧɢɟ� ɢɧɞɢɤɚɬɨɪɧɵɯ� ɜɢɞɨɜ� ɩɪɨɢɫɯɨɞɢɬ� ɩɪɟɢɦɭɳɟɫɬɜɟɧɧɨ�
ɜɛɥɢɡɢ� ɨɛɴɟɤɬɨɜ� ɧɟɮɬɟɝɚɡɨɞɨɛɵɜɚɸɳɟɝɨ� ɤɨɦɩɥɟɤɫɚ�� Ɋɭɞɟɪɚɥɶɧɵɟ� ɜɢɞɵ�
ɹɜɥɹɸɬɫɹ�ɢɧɞɢɤɚɬɨɪɚɦɢ�ɩɨɫɬɭɩɥɟɧɢɹ�ɬɟɯɧɨɝɟɧɧɵɯ�ɷɥɟɦɟɧɬɨɜ� Sr, V, Mn ɢ�
ɞɪ�� ȼɵɹɜɥɟɧɵ ɦɟɬɚɥɥɵ�� ɧɟɩɨɫɪɟɞɫɬɜɟɧɧɨ� ɭɱɚɫɬɜɭɸɳɢɟ� ɜ� ɛɢɨɥɨɝɢɱɟɫɤɨɦ�
ɤɪɭɝɨɜɨɪɨɬɟ� �Zn, Ca, K ɢ�Mn��� ɧɟɣɬɪɚɥɶɧɵɟ� ɞɥɹ� ɪɚɫɬɟɧɢɣ� �Sc, Ni, Fe�� ɢ�
ɢɧɞɢɤɚɬɨɪɵ�ɚɧɬɪɨɩɨɝɟɧɧɨɝɨ�ɜɨɡɞɟɣɫɬɜɢɹ�(V, Sr, Pb, Zr, Cd, Na). 

Ȼɢɨɬɟɫɬɢɪɨɜɚɧɢɟ� ɩɨɡɜɨɥɢɥɨ ɨɰɟɧɢɬɶ� ɫɬɟɩɟɧɶ� ɬɨɤɫɢɱɧɨɫɬɢ� ɩɨɱɜɵ� ɢ�
ɩɪɨɪɚɧɠɢɪɨɜɚɬɶ� ɨɩɵɬɧɵɟ� ɭɱɚɫɬɤɢ� ɩɨ� ɫɬɟɩɟɧɢ� ɜɨɡɪɚɫɬɚɧɢɹ� ɨɩɚɫɧɨɫɬɢ� ɞɥɹ�
ɠɢɜɵɯ�ɨɪɝɚɧɢɡɦɨɜ��Ⱦɥɹ�ɨɩɢɫɵɜɚɟɦɵɯ�ɋɆ�ɨɫɬɪɚɹ�ɬɨɤɫɢɱɧɨɫɬɶ�ɫɜɨɣɫɬɜɟɧɧɚ�
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ɩɨɱɜɚɦ�ɧɚ�ɫɬɚɧɰɢɹɯ�ɤɨɧɬɪɨɥɶɧɨɝɨ�ɦɨɧɢɬɨɪɢɧɝɚ�± 208, 208-1, 221. ɇɚɢɛɨɥɟɟ�
ɬɨɤɫɢɱɧɵ�ɩɨɜɟɪɯɧɨɫɬɧɵɟ�ɢ�ɢɥɥɸɜɢɚɥɶɧɵɟ�ɝɨɪɢɡɨɧɬɵ�ɩɨɱɜ�� 

 

a  b

 
 

Ɋɢɫ��� Ʉɚɪɬɨɝɪɚɮɢɱɟɫɤɚɹ�ɦɨɞɟɥɶ�ɫɨɞɟɪɠɚɧɢɹ�Sr ɜ�Ledum decumbens �ɚ��ɢ�Cladonia 
alpestris (b) 

 
ɇɚ� ɮɨɧɨɜɵɯ� ɭɱɚɫɬɤɚɯ� ɧɟ� ɭɫɬɚɧɨɜɥɟɧɨ� ɭɝɧɟɬɚɸɳɟɝɨ� ɜɨɡɞɟɣɫɬɜɢɹ�

ɬɟɫɬɢɪɭɟɦɨɣ� ɫɪɟɞɵ� ɧɚ� ɠɢɜɵɟ� ɨɛɴɟɤɬɵ� ɉɨɥɭɱɟɧɧɵɟ� ɪɟɡɭɥɶɬɚɬɵ�
ɛɢɨɬɟɫɬɢɪɨɜɚɧɢɹ� ɩɨɫɥɟ� ��� ɱɚɫɨɜ� ɷɤɫɩɨɡɢɰɢɢ� ɫ� ɞɚɮɧɢɹɦɢ� ɢ� ��� ɱɚɫɚ�
ɤɭɥɶɬɢɜɢɪɨɜɚɧɢɹ� ɫ� ɯɥɨɪɟɥɥɨɣ� ɨɬɥɢɱɚɸɬɫɹ� ɜɵɫɨɤɨɣ� ɫɬɟɩɟɧɶɸ�
ɫɨɩɨɫɬɚɜɢɦɨɫɬɢ��ɤɨɷɮɮɢɰɢɟɧɬ�ɪɚɧɝɨɜɨɣ�ɤɨɪɪɟɥɹɰɢɢ�ɋɩɢɪɦɟɧɚ�ɪɚɜɟɧ���88. 

Ɍɚɤɢɦ� ɨɛɪɚɡɨɦ�� ɩɪɢ� ɩɪɨɜɟɞɟɧɢɢ� ɥɨɤɚɥɶɧɨɝɨ� ɷɤɨɥɨɝɢɱɟɫɤɨɝɨ�
ɦɨɧɢɬɨɪɢɧɝɚ� ɷɮɮɟɤɬɢɜɧɨ� ɩɪɢɦɟɧɟɧɢɟ� ɛɢɨɢɧɞɢɤɚɰɢɢ�� ɜ� ɱɚɫɬɧɨɫɬɢ� ± 
ɛɢɨɬɟɫɬɢɪɨɜɚɧɢɹ��ɤɨɬɨɪɚɹ ɩɨɡɜɨɥɹɟɬ�ɩɨɥɭɱɢɬɶ�ɞɨɫɬɨɜɟɪɧɨɟ�ɩɪɟɞɫɬɚɜɥɟɧɢɟ�
ɨ�ɩɪɨɢɫɯɨɞɹɳɢɯ�ɢɡɦɟɧɟɧɢɹɯ�ɜ�ɤɨɧɤɪɟɬɧɨɦ�ɤɨɦɩɨɧɟɧɬɟ�ɝɟɨɫɢɫɬɟɦɵ��Ⱦɚɠɟ�
ɩɪɢ�ɩɨɫɬɭɩɥɟɧɢɢ�ɧɟɡɧɚɱɢɬɟɥɶɧɵɯ�ɤɨɧɰɟɧɬɪɚɰɢɣ�ɩɨɥɥɸɬɚɧɬɨɜ�ɧɚɛɥɸɞɚɟɬɫɹ�
ɫɭɳɟɫɬɜɟɧɧɚɹ�ɪɚɡɧɢɰɚ�ɦɟɠɞɭ�ɮɨɧɨɜɵɦɢ�ɢ�ɧɚɪɭɲɟɧɧɵɦɢ�ɬɟɪɪɢɬɨɪɢɹɦɢ�ɩɨ�
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ɜɟɥɢɱɢɧɟ� ɜɚɥɨɜɨɝɨ� ɫɨɞɟɪɠɚɧɢɹ� ɢ� ɩɨɞɜɢɠɧɵɯ� ɮɨɪɦ� ɏɗ� ɜ� ɪɚɫɬɟɧɢɹɯ�� ɚ�
ɬɚɤɠɟ�ɩɨ�ɬɨɤɫɢɱɧɨɫɬɢ�ɩɨɱɜ��ɭɫɬɚɧɨɜɥɟɧɧɨɣ�ɦɟɬɨɞɚɦɢ�ɛɢɨɬɟɫɬɢɪɨɜɚɧɢɹ� 

 
Ɋɚɛɨɬɚ�ɜɵɩɨɥɧɟɧɚ�ɩɪɢ�ɩɨɞɞɟɪɠɤɟ�ɝɪɚɧɬɚ�ɊɎɎɂ�ʋ���-29-05081 ©ɉɨɱɜɵ�ɪɚɣɨɧɨɜ�

ɧɟɮɬɟɝɚɡɨɞɨɛɵɱɢ�ɫɟɜɟɪɚ�Ɂɚɩɚɞɧɨɣ�ɋɢɛɢɪɢ��ɭɫɬɨɣɱɢɜɨɫɬɶ�ɤ�ɯɢɦɢɱɟɫɤɨɦɭ�ɡɚɝɪɹɡɧɟɧɢɸ�
ɢ�ɩɨɬɟɧɰɢɚɥ�ɫɚɦɨɨɱɢɳɟɧɢɹ�ɜ�ɭɫɥɨɜɢɹɯ�ɢɡɦɟɧɟɧɢɹ�ɤɥɢɦɚɬɚª. 

 
Ʌɢɬɟɪɚɬɭɪɚ 

 
1. Ʉɨɪɨɥɶ� ȼ�ȼ��� ɉɨɡɞɧɵɲɟɜ� Ƚ�ɇ���Ɇɚɧɵɪɢɧ� ȼ�ɇ�� ɍɬɢɥɢɡɚɰɢɹ� ɨɬɯɨɞɨɜ� ɛɭɪɟɧɢɹ�

ɫɤɜɚɠɢɧ���ɗɤɨɥɨɝɢɹ�ɢ�ɩɪɨɦɵɲɥɟɧɧɨɫɬɶ�Ɋɨɫɫɢɢ��ʋ���2005.  
2. ɇɢɤɭɥɢɧɚ�� Ⱥ�Ɋ�� Ʌɢɫɟɧɤɨɜ�� ɋ�Ⱥ��� Ɉɩɟɤɭɧɨɜɚ�� Ɇ�� Ƚ�� ɉɪɢɦɟɧɟɧɢɟ� ɦɟɬɨɞɨɜ�

ɛɢɨɬɟɫɬɢɪɨɜɚɧɢɹ� ɞɥɹ� ɨɰɟɧɤɢ� ɡɚɝɪɹɡɧɟɧɢɹ� ɩɨɱɜ� ɧɚ� ɬɟɪɪɢɬɨɪɢɢ� ɉɵɪɟɣɧɨɝɨ�
ɝɚɡɨɤɨɧɞɟɧɫɚɬɧɨɝɨ�ɦɟɫɬɨɪɨɠɞɟɧɢɹ�əɇȺɈ���ɂɫɫɥɟɞɨɜɚɧɢɹ�ɦɨɥɨɞɵɯ�ɭɱɟɧɵɯ�ɜ�ɛɢɨɥɨɝɢɢ�
ɢ� ɷɤɨɥɨɝɢɢ� ± ������ ɫɛɨɪɧɢɤ�ɧɚɭɱɧɵɯ� ɫɬɚɬɟɣ� Ⱥɦɢɪɢɬ� ɪɟɞ� ɋɚɪɚɬɨɜɫɤɢɣ� ɧɚɰɢɨɧɚɥɶɧɵɣ�
ɢɫɫɥɟɞɨɜɚɬɟɥɶɫɤɢɣ�ɝɨɫɭɞɚɪɫɬɜɟɧɧɵɣ�ɭɧɢɜɟɪɫɢɬɟɬ�ɢɦɟɧɢ�ɇ�Ƚ��ɑɟɪɧɵɲɟɜɫɤɨɝɨ� 2021. 

3. Ɉɩɟɤɭɧɨɜɚ�Ɇ�Ƚ���Ɉɩɟɤɭɧɨɜ�Ⱥ�ɘ���Ⱥɪɟɫɬɨɜɚ�ɂ�ɘ���Ʉɭɤɭɲɤɢɧ�ɋ�ɘ���ɋɩɚɫɫɤɢɣ�
ȼ��ȼ���ɇɢɤɢɬɢɧɚ�Ɇ��Ⱥ���ȿɥɫɭɤɨɜɚ�ȿ��ɘ���ɒɟɣɧɟɪɦɚɧ�ɇ��Ⱥ���ɇɟɞɛɚɟɜ�ɂ��ɋ��ɂɫɩɨɥɶɡɨɜɚɧɢɟ�
ɦɟɬɨɞɨɜ� ɛɢɨɢɧɞɢɤɚɰɢɢ� ɢ� ɛɢɨɬɟɫɬɢɪɨɜɚɧɢɹ� ɜ� ɨɰɟɧɤɟ� ɷɤɨɥɨɝɢɱɟɫɤɨɝɨ� ɫɨɫɬɨɹɧɢɹ�
ɬɟɪɪɢɬɨɪɢɢ� ɝɚɡɨɤɨɧɞɟɧɫɚɬɧɵɯ� ɦɟɫɬɨɪɨɠɞɟɧɢɣ� ɫɟɜɟɪɚ� Ɂɚɩɚɞɧɨɣ� ɋɢɛɢɪɢ� ��� ȼɟɫɬɧɢɤ�
ɋɚɧɤɬ-ɉɟɬɟɪɛɭɪɝɫɤɨɝɨ�ɭɧɢɜɟɪɫɢɬɟɬɚ��ɇɚɭɤɢ�ɨ�Ɂɟɦɥɟ��Ɍ������ȼɵɩ���������� 

4. Ɉɩɟɤɭɧɨɜɚ� Ɇ�Ƚ��� Ɉɩɟɤɭɧɨɜ� Ⱥ�ɘ��� Ʉɭɤɭɲɤɢɧ� ɋ�ɘ�� Ƚɚɧɭɥ� Ⱥ�Ƚ� Ɏɨɧɨɜɨɟ�
ɫɨɞɟɪɠɚɧɢɟ�ɯɢɦɢɱɟɫɤɢɯ�ɷɥɟɦɟɧɬɨɜ�ɜ�ɩɨɱɜɚɯ�ɢ�ɞɨɧɧɵɯ�ɨɫɚɞɤɚɯ�ɫɟɜɟɪɚ�Ɂɚɩɚɞɧɨɣ�ɋɢɛɢɪɢ�
// ɉɨɱɜɨɜɟɞɟɧɢɟ������� 

5. Ɉɩɟɤɭɧɨɜ� Ⱥ�ɘ��� Ɉɩɟɤɭɧɨɜɚ� Ɇ�Ƚ��� Ʉɭɤɭɲɤɢɧ� ɋ�� ɘ�� Ƚɚɧɭɥ� Ⱥ�� Ƚ�� Ɉɰɟɧɤɚ�
ɷɤɨɥɨɝɢɱɟɫɤɨɝɨ� ɫɨɫɬɨɹɧɢɹ�ɩɪɢɪɨɞɧɨɣ� ɫɪɟɞɵ� ɪɚɣɨɧɨɜ�ɞɨɛɵɱɢ�ɧɟɮɬɢ�ɢ� ɝɚɡɚ� ɜ�əɇȺɈ� �� 
ȼɟɫɬɧɢɤ�ɋɚɧɤɬ-ɉɟɬɟɪɛɭɪɝɫɤɨɝɨ�ɭɧɢɜɟɪɫɢɬɟɬɚ��ɋɟɪ�����Ƚɟɨɥɨɝɢɹ��ɝɟɨɝɪɚɮɢɹ������� 

6. ɉɟɪɟɥɶɦɚɧ�Ⱥ�ɂ���Ʉɚɫɢɦɨɜ�ɇ�ɋ��Ƚɟɨɯɢɦɢɹ�ɥɚɧɞɲɚɮɬɚ��Ɇ���Ⱥɫɬɪɟɹ-2000, 1999. 
7. Ɋɭɤɨɜɨɞɫɬɜɨ� ɩɨ� ɨɩɪɟɞɟɥɟɧɢɸ� ɦɟɬɨɞɨɦ� ɛɢɨɬɟɫɬɢɪɨɜɚɧɢɹ� ɬɨɤɫɢɱɧɨɫɬɢ� ɜɨɞ��

ɞɨɧɧɵɯ� ɨɬɥɨɠɟɧɢɣ�� ɡɚɝɪɹɡɧɹɸɳɢɯ� ɜɟɳɟɫɬɜ� ɢ� ɛɭɪɨɜɵɯ� ɪɚɫɬɜɨɪɨɜ��Ɇ��� ɊɗɎɂȺ��ɇɂȺ±
ɉɪɢɪɨɞɚ������� 

8. Kabata-Pendias A. Trace Elements in Soils and Plants. 4th Edition. Boca Raton, 
FL: Crc Press, 2010.  

 
 
 

Ɇ�ɉ� Ɇɚɬɜɟɟɜ1,2��ȿ�ɂ�Ɍɢɯɨɦɢɪɨɜɚ1��Ⱥ�ȼ� Ⱥɥɟɤɫɚɲɢɧ1 
 

1ɋɚɪɚɬɨɜɫɤɢɣ�ɝɨɫɭɞɚɪɫɬɜɟɧɧɵɣ�ɬɟɯɧɢɱɟɫɤɢɣ�ɭɧɢɜɟɪɫɢɬɟɬ�ɢɦɟɧɢ�Ƚɚɝɚɪɢɧɚ�
ɘ�Ⱥ� 2 ɈɈɈ�©ȺɄɊɈɋª��Ɇɨɫɤɜɚ��Ɋɨɫɫɢɹ 

 
ȺɇȺɅɂɁ�ɗɄɈɅɈȽɂɑȿɋɄɂɏ�ɊɂɋɄɈȼ��ɋȼəɁȺɇɇɕɏ  

ɋ�ɊȺɁɆȿɓȿɇɂȿɆ�ɂ�ɍɌɂɅɂɁȺɐɂȿɃ�ɈɌɏɈȾɈȼ�ȻɍɊɈȼɕɏ�
ɊȺȻɈɌ� 

 
ȼ�ɩɨɫɥɟɞɧɟɟ�ɞɟɫɹɬɢɥɟɬɢɟ�ɩɪɨɢɡɨɲɥɨ�ɢɡɦɟɧɟɧɢɟ�ɤɨɦɩɨɧɟɧɬɧɨɝɨ�ɫɨɫɬɚɜɚ�ɛɭɪɨɜɵɯ�

ɪɚɫɬɜɨɪɨɜ�� ȼ� ɪɚɛɨɬɟ� ɩɪɨɜɟɞɟɧ� ɚɧɚɥɢɡ� ɨɛɴɟɤɬɢɜɧɵɯ� ɩɪɢɱɢɧ� ɷɬɢɯ� ɢɡɦɟɧɟɧɢɣ��
ɋɨɨɬɜɟɬɫɬɜɟɧɧɨ� ɢɡɦɟɧɹɟɬɫɹ� ɢ� ɫɨɫɬɚɜ� ɛɭɪɨɜɵɯ� ɨɬɯɨɞɨɜ�� Ɉɛɨɫɧɨɜɚɧɚ� ɧɟɨɛɯɨɞɢɦɨɫɬɶ�
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ɧɚɭɱɧɨɣ� ɨɰɟɧɤɢ� ɷɤɨɥɨɝɢɱɟɫɤɢɯ� ɪɢɫɤɨɜ� ɞɥɹ� ɬɟɪɪɢɬɨɪɢɣ� ɚɪɤɬɢɱɟɫɤɨɣ� ɡɨɧɵ� Ɋɨɫɫɢɣɫɤɨɣ�
Ɏɟɞɟɪɚɰɢɢ��ɫɜɹɡɚɧɧɵɯ�ɫ�ɪɚɡɦɟɳɟɧɢɟɦ�ɢ�ɭɬɢɥɢɡɚɰɢɟɣ�ɨɬɯɨɞɨɜ�ɛɭɪɨɜɵɯ�ɪɚɛɨɬ�ɫ�ɭɱɟɬɨɦ�
ɢɡɦɟɧɟɧɢɣ�ɢɯ�ɤɨɦɩɨɧɟɧɬɧɨɝɨ�ɫɨɫɬɚɜɚ� 

Ʉɥɸɱɟɜɵɟ� ɫɥɨɜɚ�� ɷɤɨɥɨɝɢɱɟɫɤɢɟ� ɪɢɫɤɢ�� ɛɭɪɨɜɵɟ� ɪɚɫɬɜɨɪɵ�� ɛɭɪɨɜɵɟ� ɳɥɚɦɵ��
ɭɬɢɥɢɡɚɰɢɹ�ɨɬɯɨɞɨɜ 

 
Ɉɩɪɟɞɟɥɹɸɳɭɸ� ɪɨɥɶ� ɜ� ɨɛɟɫɩɟɱɟɧɢɢ� ɷɧɟɪɝɟɬɢɱɟɫɤɢɯ� ɩɨɬɪɟɛɧɨɫɬɟɣ�

ɫɬɪɚɧɵ� ɢɝɪɚɟɬ� ɧɟɮɬɟɝɚɡɨɜɵɣ� ɤɨɦɩɥɟɤɫ� Ɋɨɫɫɢɢ�� ɤɚɤ� ɛɚɡɨɜɚɹ ɨɬɪɚɫɥɶ 
ɷɤɨɧɨɦɢɤɢ� >�@�� ɉɨ� ɨɛɴɟɦɚɦ� ɞɨɛɵɱɢ�� ɪɚɡɜɟɞɚɧɧɵɦ� ɡɚɩɚɫɚɦ� ɢ� ɩɪɨɝɧɨɡɧɵɦ�
ɪɟɫɭɪɫɚɦ�ɭɝɥɟɜɨɞɨɪɨɞɧɨɝɨ�ɫɵɪɶɹ�Ɋɨɫɫɢɹ�ɡɚɧɢɦɚɟɬ�ɨɞɧɨ�ɢɡ�ɜɟɞɭɳɢɯ�ɦɟɫɬ�ɜ�
ɦɢɪɟ� 

ɇɟɨɬɞɟɥɢɦɵɦ� ɨɬ� ɩɪɨɰɟɫɫɚ� ɛɭɪɟɧɢɹ� ɹɜɥɹɸɬɫɹ� ɤɚɤ� ɩɪɨɰɟɫɫ�
ɢɫɩɨɥɶɡɨɜɚɧɢɹ� ɪɚɡɥɢɱɧɵɯ� ɩɨ� ɫɨɫɬɚɜɭ� ɛɭɪɨɜɵɯ� ɪɚɫɬɜɨɪɨɜ�� ɬɚɤ� ɢ�
ɨɛɪɚɡɨɜɚɧɢɟ ɛɭɪɨɜɵɯ� ɨɬɯɨɞɨɜ, ɤ� ɤɨɬɨɪɵɦ� ɨɬɧɨɫɹɬɫɹ� ɛɭɪɨɜɨɣ� ɲɥɚɦ��
ɨɬɪɚɛɨɬɚɧɧɵɣ� ɛɭɪɨɜɨɣ� ɪɚɫɬɜɨɪ�� ɛɭɪɨɜɵɟ� ɫɬɨɱɧɵɟ� ɜɨɞɵ�� Ȼɭɪɨɜɨɣ� ɲɥɚɦ�
ɹɜɥɹɟɬɫɹ� ɩɨɥɢɤɨɦɩɨɧɟɧɬɧɨɣ� ɫɭɫɩɟɧɡɢɟɣ�� ɢɦɟɸɳɟɣ� ɜ� ɫɜɨɟɦ� ɫɨɫɬɚɜɟ� ɜɫɟ�
ɩɪɢɦɟɧɹɟɦɵɟ�ɜ�ɢɫɩɨɥɶɡɭɟɦɨɦ�ɛɭɪɨɜɨɦ�ɪɚɫɬɜɨɪɟ�ɯɢɦ��ɪɟɚɝɟɧɬɵ��ɂɯ�ɫɩɟɤɬɪ�
ɢ�� ɫɨɨɬɜɟɬɫɬɜɟɧɧɨ�� ɭɪɨɜɟɧɶ� ɨɩɚɫɧɨɫɬɢ� ɛɭɪɨɜɨɝɨ� ɲɥɚɦɚ� ɪɚɡɥɢɱɟɧ� ɢ�
ɨɩɪɟɞɟɥɹɟɬɫɹ�ɢɫɩɨɥɶɡɭɟɦɨɣ�ɬɟɯɧɨɥɨɝɢɟɣ�ɛɭɪɟɧɢɹ�>2].  

ȼ� ɩɨɫɥɟɞɧɟɟ� ɞɟɫɹɬɢɥɟɬɢɟ� ɩɪɨɢɡɨɲɥɨ� ɢɡɦɟɧɟɧɢɟ ɤɨɦɩɨɧɟɧɬɧɨɝɨ�
ɫɨɫɬɚɜɚ� ɛɭɪɨɜɵɯ�ɪɚɫɬɜɨɪɨɜ ɜ� ɫɢɥɭ� ɪɹɞɚ� ɩɪɢɱɢɧ� ȼɨ-ɩɟɪɜɵɯ�� ɫɜɹɡɚɧɧɨɝɨ ɫ�
ɧɟɨɛɯɨɞɢɦɨɫɬɶɸ�ɩɨɜɵɲɟɧɢɹ�ɜɟɥɢɱɢɧɵ�ɢɡɜɥɟɤɚɟɦɵɯ�ɡɚɩɚɫɨɜ ɢ�ɭɜɟɥɢɱɟɧɢɹ 
ɩɨɜɟɪɯɧɨɫɬɢ� ɞɪɟɧɢɪɨɜɚɧɢɹ� ɡɚɥɟɠɢ� ɩɪɢ ɫɨɜɟɪɲɟɧɫɬɜɨɜɚɧɢɢ� ɝɚɡɨ-
ɝɢɞɪɨɞɢɧɚɦɢɱɟɫɤɨɣ ɫɢɫɬɟɦɵ�©ɫɤɜɚɠɢɧɚ-ɩɪɨɞɭɤɬɢɜɧɚɹ�ɡɚɥɟɠɶª��ɉɨɞɨɛɧɵɟ�
ɬɟɯɧɨɥɨɝɢɢ�ɜ�ɨɛɹɡɚɬɟɥɶɧɨɦ�ɩɨɪɹɞɤɟ�ɩɨɞɪɚɡɭɦɟɜɚɸɬ�ɢɡɦɟɧɟɧɢɟ�ɬɪɟɛɨɜɚɧɢɣ��
ɩɪɟɞɴɹɜɥɹɟɦɵɯ�ɤ�ɛɭɪɨɜɵɦ�ɪɚɫɬɜɨɪɚɦ��ɡɚɱɚɫɬɭɸ�ɩɪɨɢɫɯɨɞɢɬ�ɫɦɟɧɚ�ɨɫɧɨɜɵ�
ɛɭɪɨɜɨɝɨ�ɪɚɫɬɜɨɪɚ�ɫ�ɡɚɦɟɧɨɣ�ɟɟ�ɧɚ�ɭɝɥɟɜɨɞɨɪɨɞɧɭɸ�ɥɢɛɨ�ɫɢɧɬɟɬɢɱɟɫɤɭɸ� 

Ʉɪɨɦɟ� ɬɨɝɨ�� ɫɭɳɟɫɬɜɭɸɳɢɟ� ɧɚɩɪɚɜɥɟɧɢɹ� ɫɨɜɟɪɲɟɧɫɬɜɨɜɚɧɢɹ�
ɫɬɪɨɢɬɟɥɶɫɬɜɚ� ɫɤɜɚɠɢɧ� �ɭɞɟɲɟɜɥɟɧɢɟ� ɩɨ� ɫɬɨɢɦɨɫɬɢ�� ɫɨɤɪɚɳɟɧɢɟ�
ɩɪɨɞɨɥɠɢɬɟɥɶɧɨɫɬɢ�ɰɢɤɥɚ�ɛɭɪɟɧɢɹ��ɭɦɟɧɶɲɟɧɢɟ�ɦɚɬɟɪɢɚɥɨɟɦɤɨɫɬɢ�ɢ�ɬ�ɞ���
ɩɪɟɞɩɨɥɚɝɚɸɬ�� ɜ� ɬɨɦ� ɱɢɫɥɟ�� ɫɬɪɨɢɬɟɥɶɫɬɜɨ� ɫɤɜɚɠɢɧ� ɩɨ� ɬ�ɧ��
©ɨɩɬɢɦɢɡɢɪɨɜɚɧɧɨɦɭ� ɞɢɡɚɣɧɭª�� ɤɨɧɟɱɧɨɣ� ɰɟɥɶɸ� ɤɨɬɨɪɨɝɨ� ɹɜɥɹɟɬɫɹ�
ɛɭɪɟɧɢɟ�ɫɤɜɚɠɢɧɵ�ɜ��-��ɞɨɥɛɥɟɧɢɹ�ɧɚ�ɨɞɧɨɦ�ɬɢɩɟ�ɛɭɪɨɜɨɝɨ�ɪɚɫɬɜɨɪɚ�� 

ȼ� ɧɚɫɬɨɹɳɟɟ� ɜɪɟɦɹ ɛɨɥɶɲɢɧɫɬɜɨ� ɢɫɩɨɥɶɡɭɟɦɵɯ� ɪɚɫɬɜɨɪɨɜ� ɧɚ�
ɭɝɥɟɪɨɞɧɨɣ� ɨɫɧɨɜɟ� �ɊɍɈ) ɩɪɟɞɫɬɚɜɥɹɸɬ� ɫɨɛɨɣ� ɨɛɪɚɬɧɭɸ� ɷɦɭɥɶɫɢɸ�
ɧɚɫɵɳɟɧɧɨɝɨ�ɪɚɫɬɜɨɪɚ�ɫɨɥɟɣ�ɤɚɥɶɰɢɹ��ɯɥɨɪɢɞɚ�ɢɥɢ�ɛɪɨɦɢɞɚ��ɜ�ɧɟɩɨɥɹɪɧɨɣ�
ɠɢɞɤɨɫɬɢ� ± ɨɫɧɨɜɟ� �ɧɟɮɬɶ�� ɞɢɡɟɥɶɧɨɟ� ɬɨɩɥɢɜɨ�� ɦɢɧɟɪɚɥɶɧɵɟ� ɢ�
ɫɢɧɬɟɬɢɱɟɫɤɢɟ� ɦɚɫɥɚ� ɢ� ɬ�ɞ���� Ɍɚɤɠɟ� ɜ� ɪɟɰɟɩɬɭɪɭ� ɊɍɈ� ɜɯɨɞɹɬ� ɢ� ɞɪɭɝɢɟ�
ɤɨɦɩɨɧɟɧɬɵ� ± ɷɦɭɥɶɝɚɬɨɪɵ�� ɫɬɪɭɤɬɭɪɨɨɛɪɚɡɨɜɚɬɟɥɢ�� ɨɪɝɚɧɨɮɢɥɶɧɵɣ�
ɛɟɧɬɨɧɢɬ��ɭɬɹɠɟɥɢɬɟɥɢ ɢ�ɞɪ��>3].  

ɇɚ� ɪɢɫɭɧɤɟ ɩɪɢɜɟɞɟɧɵ� ɞɨɥɢ�� ɤɨɬɨɪɵɟ� ɡɚɧɢɦɚɸɬ� ɤɥɸɱɟɜɵɟ�
ɤɨɦɩɨɧɟɧɬɵ� ɊɍɈ� ɤɚɤ� ɜ� ɦɚɫɫɨɜɨɦ� ɜɵɪɚɠɟɧɢɢ�� ɬɚɤ� ɢ� ɫ� ɭɱɟɬɨɦ�
ɮɨɪɦɢɪɨɜɚɧɢɹ�ɰɟɧɵ�ɡɚ���ɦ3��ȼɢɞɧɨ��ɱɬɨ��ɯɨɬɹ�ɤɨɥɢɱɟɫɬɜɨ�ɛɚɡɨɜɨɝɨ�ɦɚɫɥɚ��
ɧɟɨɛɯɨɞɢɦɨɟ�ɞɥɹ�ɩɪɢɝɨɬɨɜɥɟɧɢɹ���ɦ3 ɊɍɈ�ɫ�ɪɨɫɬɨɦ�ɩɥɨɬɧɨɫɬɢ�ɩɚɞɚɟɬ��ɟɝɨ�
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ɫɬɨɢɦɨɫɬɶ� ɜɫɟ� ɪɚɜɧɨ� ɹɜɥɹɟɬɫɹ� ɫɚɦɵɦ� ɝɥɚɜɧɵɦ� ɮɚɤɬɨɪɨɦ�� ɨɩɪɟɞɟɥɹɸɳɢɦ�
ɫɬɨɢɦɨɫɬɶ�ɊɍɈ��ɢ�ɛɭɪɨɜɨɝɨ�ɪɚɫɬɜɨɪɚ�� 

 

 
 

Ɋɢɫɭɧɨɤ��ɋɨɩɨɫɬɚɜɥɟɧɢɟ�ɩɪɨɰɟɧɬɧɵɯ�ɫɨɨɬɧɨɲɟɧɢɣ�ɤɨɦɩɨɧɟɧɬɨɜ�ɊɍɈ  
 

Ɉɱɟɜɢɞɧɨ�� ɱɬɨ� ɩɪɢ� ɢɫɩɨɥɶɡɨɜɚɧɢɢ� ɊɍɈ� ɛɭɞɟɬ� ɜɟɥɢɤ� ɢɧɬɟɪɟɫ� ɤ�
ɪɟɝɟɧɟɪɚɰɢɢ� ɛɚɡɨɜɨɝɨ� ɦɚɫɥɚ� ɜ� ɜɢɞɟ� ɷɦɭɥɶɫɢɢ� ɢɡ� ɲɥɚɦɨɜɨɣ� ɩɭɥɶɩɵ��
ɩɪɟɞɫɬɚɜɥɹɸɳɟɣ� ɫɦɟɫɶ� ɜɵɛɭɪɟɧɧɨɣ� ɩɨɪɨɞɵ. ɉɨɞɨɛɧɚɹ� ɬɟɯɧɨɥɨɝɢɹ� ɧɨɫɢɬ�
ɧɚɡɜɚɧɢɟ� ɪɟɰɢɤɥɢɧɝɚ� >4]. Ʉɨɧɟɱɧɵɦ� ɨɬɯɨɞɨɦ� ɪɟɰɢɤɥɢɧɝɚ� ɹɜɥɹɟɬɫɹ� ɲɥɚɦ��
ɨɫɬɚɬɨɱɧɨɟ�ɫɨɞɟɪɠɚɧɢɟ�ɨɫɧɨɜɵ�ɜ�ɤɨɬɨɪɨɦ�ɩɨ�ɫɨɜɪɟɦɟɧɧɵɦ�ɧɨɪɦɚɬɢɜɚɦ�ɧɟ�
ɞɨɥɠɧɚ�ɩɪɟɜɵɲɚɬɶ��-���ɩɨ�ɦɚɫɫɟ� 

ɉɪɢ�ɫɬɪɨɢɬɟɥɶɫɬɜɟ�ɨɞɧɨɣ�ɫɤɜɚɠɢɧɵ�ɝɥɭɛɢɧɨɣ�ɞɨ������ɦ�ɨɛɪɚɡɭɟɬɫɹ�
ɨɬ������ɞɨ������ɦ��ɠɢɞɤɢɯ�ɨɬɯɨɞɨɜ�>5] ± ɛɭɪɨɜɨɝɨ�ɲɥɚɦɚ��ɨɬɪɚɛɨɬɚɧɧɨɝɨ�
ɛɭɪɨɜɨɝɨ� ɪɚɫɬɜɨɪɚ�� ɛɭɪɨɜɵɯ� ɫɬɨɱɧɵɯ� ɜɨɞ�� ɐɟɧɬɪɚɥɢɡɨɜɚɧɧɵɣ� ɫɛɨɪ� ɷɬɢɯ�
ɨɬɯɨɞɨɜ� ɩɪɨɢɡɜɨɞɢɬɫɹ� ɜ� ɲɥɚɦɨɜɨɦ� ɚɦɛɚɪɟ�� ɜ� ɩɨɞɚɜɥɹɸɳɟɦ� ɛɨɥɶɲɢɧɫɬɜɟ�
ɫɥɭɱɚɟɜ�± ɪɚɫɩɨɥɨɠɟɧɧɨɝɨ�ɧɚ�ɬɨɣ�ɠɟ�ɩɥɨɳɚɞɤɟ��ɱɬɨ�ɢ�ɛɭɪɨɜɚɹ�� 

ȼɚɠɧɟɣɲɢɦɢ� ɫɨɫɬɚɜɥɹɸɳɢɦɢ� ɫɨɞɟɪɠɢɦɨɝɨ� ɲɥɚɦɨɜɵɯ� ɚɦɛɚɪɨɜ�
ɹɜɥɹɸɬɫɹ�ɜɨɞɚ���������ɢ�ɬɜɟɪɞɚɹ�ɮɚɡɚ��������ɫɭɦɦɚɪɧɨ��������ɢɡ�ɤɨɬɨɪɵɯ�
± ɜɵɛɭɪɟɧɧɚɹ�ɩɨɪɨɞɚ��>6]. 

Ɉɫɨɛɨɟ� ɜɧɢɦɚɧɢɟ� ɜɜɢɞɭ� ɜɵɲɟɩɟɪɟɱɢɫɥɟɧɧɵɯ� ɨɛɫɬɨɹɬɟɥɶɫɬɜ�
ɨɛɪɚɳɚɟɬ�ɧɚ�ɫɟɛɹ�ɬɟɯɧɨɥɨɝɢɹ�ɡɚɤɚɱɤɢ�ɨɬɯɨɞɨɜ�ɛɭɪɨɜɵɯ�ɪɚɛɨɬ�ɜ�ɩɥɚɫɬ��&5,��
Cutting Re-,QMHFWLRQ���Ⱦɚɧɧɚɹ�ɬɟɯɧɨɥɨɝɢɹ�ɛɵɥɚ�ɡɚɩɚɬɟɧɬɨɜɚɧɚ�ɜ������ɝɨɞɭ��ɢ�
ɤ�ɧɚɫɬɨɹɳɟɦɭ�ɦɨɦɟɧɬɭ�ɯɨɪɨɲɨ�ɫɟɛɹ�ɡɚɪɟɤɨɦɟɧɞɨɜɚɥɚ�ɩɪɢ�ɨɫɜɨɟɧɢɢ�ɦɧɨɝɢɯ�
ɦɟɫɬɨɪɨɠɞɟɧɢɣ�ɦɢɪɚ�>7@��Ɋɚɫɫɦɚɬɪɢɜɚɟɦɚɹ�ɬɟɯɧɨɥɨɝɢɹ�ɩɪɟɞɫɬɚɜɥɹɟɬ�ɫɨɛɨɣ�
ɩɪɨɰɟɫɫ� ɫɛɨɪɚ� ɜɫɟɝɨ� ɫɩɟɤɬɪɚ� ɛɭɪɨɜɵɯ�ɨɬɯɨɞɨɜ�� ɨɛɪɚɡɭɸɳɢɯɫɹ� ɜ� ɩɪɨɰɟɫɫɟ�
ɫɬɪɨɢɬɟɥɶɫɬɜɚ� ɫɤɜɚɠɢɧ� ɢ� ɧɚɤɨɩɥɟɧɧɵɯ� ɜ� ɲɥɚɦɨɜɵɯ� ɚɦɛɚɪɚɯ�� Ɂɚɬɟɦ�
ɞɢɫɩɟɪɝɚɰɢɸ� ɨɬɯɨɞɨɜ� ɜ� ɨɞɧɨɪɨɞɧɭɸ�� ɩɪɢɝɨɞɧɭɸ� ɞɥɹ� ɡɚɤɚɱɤɢ� ɩɭɥɶɩɭ� ɢ�
ɡɚɤɚɱɤɢ� ɲɥɚɦɨɜɨɣ� ɩɭɥɶɩɵ� ɩɨɞ� ɞɚɜɥɟɧɢɟɦ�� ɩɪɟɜɵɲɚɸɳɢɦ� ɞɚɜɥɟɧɢɟ�
ɝɢɞɪɨɪɚɡɪɵɜɚ�ɩɥɚɫɬɚ��ɜ�ɩɪɟɞɜɚɪɢɬɟɥɶɧɨ�ɜɵɛɪɚɧɧɵɣ�ɩɥɚɫɬ��ɨɩɪɟɞɟɥɟɧɧɵɣ�ɜ�
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ɯɨɞɟ� ɫɨɨɬɜɟɬɫɬɜɭɸɳɢɯ� ɝɟɨɥɨɝɢɱɟɫɤɢɯ� ɢ� ɢɧɠɟɧɟɪɧɨ-ɝɟɨɮɢɡɢɱɟɫɤɢɯ�
ɢɫɫɥɟɞɨɜɚɧɢɣ�>8@��ɋɚɦɨɟ�ɝɥɚɜɧɨɟ��ɱɬɨ�ɦɨɠɟɬ�ɩɪɟɞɨɫɬɚɜɢɬɶ�ɬɟɯɧɨɥɨɝɢɹ�&5,�
ɤɚɤ� ɧɚ�ɦɨɪɫɤɢɯ�� ɬɚɤ� ɢ� ɧɚɡɟɦɧɵɯ� ɩɪɨɟɤɬɚɯ� ɛɭɪɟɧɢɹ� ± ɷɬɨ� ɬɚɤ� ɧɚɡɵɜɚɟɦɵɟ�
©ɧɭɥɟɜɨɣ� ɫɛɪɨɫ� ɨɬɯɨɞɨɜª� ɢ� ©ɛɟɡɚɦɛɚɪɧɨɟ� ɛɭɪɟɧɢɟª�� ɬ�ɟ�� ɨɬɫɭɬɫɬɜɢɟ�
ɧɟɨɛɯɨɞɢɦɨɫɬɢ�ɢɯ�ɪɚɡɦɟɳɟɧɢɹ�ɝɞɟ-ɬɨ�ɟɳɟ��ɤɪɨɦɟ�ɧɟɩɨɫɪɟɞɫɬɜɟɧɧɨ�ɨɛɴɟɤɬɚ�
ɡɚɤɚɱɤɢ�� ɚ� ɬɚɤɠɟ� ɜɵɬɟɤɚɸɳɟɝɨ� ɢɡ� ɷɬɨɣ� ɧɟɨɛɯɨɞɢɦɨɫɬɢ� ɭɜɟɥɢɱɟɧɧɨɝɨ�
ɜɪɟɦɟɧɢ� ɤɨɧɬɚɤɬɚ� ɨɬɯɨɞɨɜ� ɫ� ɨɤɪɭɠɚɸɳɟɣ� ɫɪɟɞɨɣ�� ɉɨɞɨɛɧɨɟ� ɪɟɲɟɧɢɟ�
ɷɤɨɥɨɝɢɱɟɫɤɢɯ� ɩɪɨɛɥɟɦ� ɫɪɚɡɭ� ɩɨ� ɢɯ� ɜɨɡɧɢɤɧɨɜɟɧɢɸ� ɢ� ɨɬɫɭɬɫɬɜɢɟ� ɭ�
ɧɟɞɪɨɩɨɥɶɡɨɜɚɬɟɥɹ�ɞɨɥɝɨɫɪɨɱɧɵɯ�ɨɛɹɡɚɬɟɥɶɫɬɜ�ɩɨɥɨɠɢɬɟɥɶɧɨ�ɫɤɚɡɵɜɚɟɬɫɹ�
ɧɚ ɜɵɩɨɥɧɟɧɢɢ�ɩɪɢɪɨɞɨɨɯɪɚɧɧɨɝɨ�ɡɚɤɨɧɨɞɚɬɟɥɶɫɬɜɚ� 

Ɉɛɹɡɚɬɟɥɶɧɨɟ� ɩɪɨɜɟɞɟɧɢɟ� ɝɟɨɥɨɝɢɱɟɫɤɨɝɨ� ɢɫɫɥɟɞɨɜɚɧɢɹ� ɩɚɪɚɦɟɬɪɨɜ�
ɬɪɟɳɢɧɧɨɝɨ� ɞɨɦɟɧɚ�� ɩɨɫɬɪɨɟɧɢɟ� ɦɨɞɟɥɢ� ɡɚɤɚɱɤɢ� ɩɟɪɟɞ� ɩɪɨɜɟɞɟɧɢɟɦ�
ɝɢɞɪɨɪɚɡɪɵɜɚ�ɩɥɚɫɬɚ��ɚ�ɬɚɤɠɟ�ɩɨɫɬɨɹɧɧɵɣ�ɦɨɧɢɬɨɪɢɧɝ�ɤɪɢɬɢɱɟɫɤɢ�ɜɚɠɧɵɯ�
ɩɚɪɚɦɟɬɪɨɜ� ɡɚɤɚɱɤɢ� �ɩɚɪɚɦɟɬɪɨɜ�ɩɭɥɶɩɵ��ɪɟɝɢɫɬɪɚɰɢɢ�ɫɤɨɪɨɫɬɢ��ɞɚɜɥɟɧɢɹ�
ɢ� ɨɛɴɟɦɚ� ɡɚɤɚɱɤɢ� ɜ� ɞɢɧɚɦɢɤɟ� ɩɨ� ɜɪɟɦɟɧɢ�� ɩɨɡɜɨɥɹɟɬ� ɫɜɟɫɬɢ� ɤ� ɦɢɧɢɦɭɦɭ�
ɷɤɫɩɥɭɚɬɚɰɢɨɧɧɵɟ� ɢ� ɷɤɨɥɨɝɢɱɟɫɤɢɟ� ɪɢɫɤɢ� �ɬɚɤɢɟ�� ɧɚɩɪɢɦɟɪ�� ɤɚɤ�
ɫɨɩɪɢɤɨɫɧɨɜɟɧɢɟ� ɡɚɤɚɱɢɜɚɟɦɨɣ� ɩɭɥɶɩɵ� ɫ� ɩɨɞɡɟɦɧɵɦɢ� ɜɨɞɨɧɨɫɧɵɦɢ�
ɝɨɪɢɡɨɧɬɚɦɢ���Ɉɫɧɨɜɭ�ɫɢɫɬɟɦɵ�ɦɨɧɢɬɨɪɢɧɝɚ�ɫɨɫɬɨɹɧɢɹ�ɧɟɞɪ�ɢ�ɩɨɞɡɟɦɧɵɯ�
ɜɨɞ�ɫɨɫɬɚɜɥɹɸɬ�ɧɚɛɥɸɞɚɬɟɥɶɧɵɟ�ɫɤɜɚɠɢɧɵ��ɱɟɪɟɡ�ɤɨɬɨɪɵɟ�ɨɫɭɳɟɫɬɜɥɹɟɬɫɹ�
ɤɨɧɬɪɨɥɶ� ɝɢɞɪɨɞɢɧɚɦɢɱɟɫɤɢɯ� ɩɚɪɚɦɟɬɪɨɜ� ɩɨɝɥɨɳɚɸɳɟɝɨ� ɞɨɦɟɧɚ� ɢ�
ɨɛɴɟɦɧɨɝɨ�ɪɚɫɩɪɨɫɬɪɚɧɟɧɢɹ�ɩɭɥɶɩɵ� 

ɉɨ� ɨɰɟɧɤɚɦ� ɫɩɟɰɢɚɥɢɫɬɨɜ� ɈɈɈ� ©ȺɄɊɈɋª ɫɭɦɦɚɪɧɵɣ� ɨɛɴɟɦ�
ɨɬɯɨɞɨɜ�� ɤɨɬɨɪɵɣ� ɫɩɨɫɨɛɧɚ� ɩɪɢɧɹɬɶ� ɨɞɧɚ� ɢɧɠɟɤɰɢɨɧɧɚɹ� ɫɤɜɚɠɢɧɚ�
ɤɨɥɟɛɥɟɬɫɹ� ɜ� ɩɪɟɞɟɥɚɯ� ɨɬ� ���� ɞɨ� ����� ɬɵɫ�� ɦ�� ɢ� ɡɚɜɢɫɢɬ� ɨɬ� ɤɨɧɤɪɟɬɧɵɯ�
ɝɟɨɥɨɝɢɱɟɫɤɢɯ�ɭɫɥɨɜɢɣ� 

Ɋɚɫɬɟɬ� ɫɩɢɫɨɤ� ɧɨɦɟɧɤɥɚɬɭɪɵ� ɯɢɦɢɱɟɫɤɢɯ� ɪɟɚɝɟɧɬɨɜ�� ɜɨɜɥɟɤɚɟɦɵɯ� ɜ�
ɩɪɨɰɟɫɫ� ɛɭɪɟɧɢɹ� ɢ� ɩɨɫɥɟɞɭɸɳɟɝɨ� ɨɫɜɨɟɧɢɹ� ɫɤɜɚɠɢɧ�� ɜ� ����� ɝɨɞɭ� >9] 
ɭɩɨɦɢɧɚɥɨɫɶ� ɢɫɩɨɥɶɡɨɜɚɧɢɟ� ɜ� ɨɬɟɱɟɫɬɜɟɧɧɨɣ� ɛɭɪɨɜɨɣ� ɩɪɚɤɬɢɤɟ� ���
ɧɚɢɦɟɧɨɜɚɧɢɹ� ɪɟɚɝɟɧɬɨɜ�� ɜ� ����� >�0] ± ���� ɧɚɢɦɟɧɨɜɚɧɢɹ� �ɢɡ� ɧɢɯ� ± 28 
ɧɚɢɦɟɧɨɜɚɧɢɣ�ɦɚɬɟɪɢɚɥɨɜ�ɞɥɹ�ɛɨɪɶɛɵ�ɫ�ɩɨɝɥɨɳɟɧɢɹɦɢ��� 

ȼɚɠɧɵɦ�ɧɚɩɪɚɜɥɟɧɢɟɦ�ɭɫɥɨɠɧɟɧɢɹ�ɤɨɦɩɨɧɟɧɬɧɨɝɨ�ɫɨɫɬɚɜɚ�ɛɭɪɨɜɵɯ�
ɪɚɫɬɜɨɪɨɜ� ɹɜɥɹɟɬɫɹ� ɝɥɭɛɨɤɨɟ� ɜɨɜɥɟɱɟɧɢɟ� ɫɨɥɟɣ� ɨɞɧɨ- ɢ� ɞɜɭɯɜɚɥɟɧɬɧɵɯ�
ɦɟɬɚɥɥɨɜ�� ɪɚɧɟɟ� ɜ� ɲɢɪɨɤɨɣ� ɛɭɪɨɜɨɣ� ɩɪɚɤɬɢɤɟ� ɩɪɟɞɫɬɚɜɥɟɧɧɵɯ�
ɷɩɢɡɨɞɢɱɟɫɤɢ� �ɯɥɨɪɢɞɚ�� ɧɢɬɪɚɬɚ� ɢ� ɛɪɨɦɢɞɚ� ɤɚɥɶɰɢɹ�� ɛɪɨɦɢɞɚ� ɰɢɧɤɚ��
ɮɨɪɦɢɚɬɨɜ� ɧɚɬɪɢɹ� ɢ� ɤɚɥɢɹ� ɢ� ɬ�ɞ��� ɜ� ɤɨɦɩɨɧɟɧɬɧɵɣ� ɫɨɫɬɚɜ� ɛɭɪɨɜɵɯ�
ɪɚɫɬɜɨɪɨɜ�� ɉɪɨɞɢɤɬɨɜɚɧɨ� ɷɬɚ� ɬɟɧɞɟɧɰɢɹ� ɪɟɚɥɢɹɦɢ� ɩɪɨɜɟɞɟɧɢɹ� ɛɭɪɨɜɵɯ�
ɪɚɛɨɬ� ɧɚɲɟɝɨ� ɜɪɟɦɟɧɢ�� ɬɚɤɢɦɢ�� ɤɚɤ� ɜɨɜɥɟɱɟɧɢɟ� ɜ� ɪɚɡɪɚɛɨɬɤɭ� ɡɚɥɟɠɟɣ� ɫ�
ɧɚɥɢɱɢɟɦ� ɫɥɨɠɧɵɯ� ɬɟɪɦɨɛɚɪɢɱɟɫɤɢɯ� ɭɫɥɨɜɢɣ�� � ɉɨɞɨɛɧɵɟ� ɭɫɥɨɜɢɹ�
ɧɟɢɡɛɟɠɧɨ� ɜɟɞɭɬ� ɤ� ɧɟɨɛɯɨɞɢɦɨɫɬɢ� ɢɫɩɨɥɶɡɨɜɚɧɢɹ� ɛɭɪɨɜɵɯ� ɪɚɫɬɜɨɪɨɜ�
ɜɵɫɨɤɢɯ�ɩɥɨɬɧɨɫɬɟɣ�ɢ�ɜɵɫɨɤɢɯ�ɩɨɤɚɡɚɬɟɥɟɣ�ɬɟɪɦɨɫɬɚɛɢɥɶɧɨɫɬɢ�>�1]. Ɋɨɫɬ�
ɩɥɨɬɧɨɫɬɟɣ� ɢɫɩɨɥɶɡɭɟɦɵɯ� ɛɭɪɨɜɵɯ� ɪɚɫɬɜɨɪɨɜ� ɫɨɩɪɹɠɟɧ� ɫ� ɭɜɟɥɢɱɟɧɢɟɦ�
ɦɚɫɫɵ�ɪɚɡɦɟɳɚɟɦɵɯ�ɨɬɯɨɞɨɜ�ɛɭɪɨɜɵɯ�ɪɚɛɨɬ� 



345 
 

Ʉɥɚɫɫɢɱɟɫɤɢɣ� ɩɨɞɯɨɞ� ɤ� ɞɨɫɬɢɠɟɧɢɸ� ɧɟɨɛɯɨɞɢɦɨɣ� ɩɥɨɬɧɨɫɬɢ�
ɛɭɪɨɜɨɝɨ� ɪɚɫɬɜɨɪɚ� ± ɢɫɩɨɥɶɡɨɜɚɧɢɟ� ɭɬɹɠɟɥɢɬɟɥɟɣ� �ɛɚɪɢɬɨɜɵɯ��
ɦɚɝɧɟɬɢɬɨɜɵɯ� ɢ� ɞɪ��� ± ɩɪɟɞɩɨɥɚɝɚɟɬ� ɩɪɨɝɪɟɫɫɢɜɧɵɣ� ɪɨɫɬ� ɧɟɪɚɫɬɜɨɪɢɦɨɣ�
ɬɜɟɪɞɨɣ� ɮɚɡɵ�� Ⱦɥɹ� ɛɭɪɨɜɨɝɨ� ɪɚɫɬɜɨɪɚ� ɩɥɨɬɧɨɫɬɶɸ� ����� ɝ�ɫɦ3 ɫɨɞɟɪɠɚɧɢɟ�
ɬɜɟɪɞɨɣ�ɮɚɡɵ�ɫɨɫɬɚɜɢɬ�ɧɟ�ɦɟɧɟɟ������ɩɥɨɬɧɨɫɬɶɸ������ɝ�ɫɦ3 ± ɩɨɪɹɞɤɚ�����
ɢ� ɬ�ɞ�� ɉɨɞɱɟɪɤɧɟɦ�� ɱɬɨ� ɷɬɨ� ɫɩɪɚɜɟɞɥɢɜɨ� ɞɥɹ� ɫɜɟɠɟɩɪɢɝɨɬɨɜɥɟɧɧɨɝɨ�
ɪɚɫɬɜɨɪɚ�� ɜ� ɩɪɨɰɟɫɫɟ� ɛɭɪɟɧɢɹ� ɫɨɞɟɪɠɚɧɢɟ� ɬɜɟɪɞɨɣ� ɮɚɡɵ� ɛɭɞɟɬ� ɬɨɥɶɤɨ�
ɭɜɟɥɢɱɢɜɚɬɶɫɹ��ɋɨɨɬɜɟɬɫɬɜɟɧɧɨ��ɞɥɹ�ɊɍɈ��ɫɬɚɪɬɨɜɚɹ�ɩɥɨɬɧɨɫɬɶ�ɷɦɭɥɶɫɢɢ�ɭ�
ɤɨɬɨɪɵɯ� ɦɟɧɶɲɟ� ����� ɝ�ɫɦ3�� ɩɪɨɰɟɧɬɧɨɟ� ɫɨɞɟɪɠɚɧɢɟ� ɬɜɟɪɞɨɣ� ɮɚɡɵ� ɛɭɞɟɬ�
ɟɳɟ�ɜɵɲɟ� 

ȼ�ɤɚɱɟɫɬɜɟ�ɚɥɶɬɟɪɧɚɬɢɜɧɵɯ�ɫɢɫɬɟɦ�ɜ�ɦɢɪɨɜɨɣ�ɩɪɚɤɬɢɤɟ�ɢɫɩɨɥɶɡɭɟɬɫɹ�
ɊȼɈ� ɧɚ� ɨɫɧɨɜɟ� ɫɨɥɟɣ�� ɨɛɥɚɞɚɸɳɢɯ� ɜɵɫɨɤɨɣ� ɩɥɨɬɧɨɫɬɶɸ� ɧɚɫɵɳɟɧɧɨɝɨ�
ɪɚɫɬɜɨɪɚ��ȼ�ɬɚɛɥɢɰɟ�ɩɪɟɞɫɬɚɜɥɟɧɵ�ɫɪɚɜɧɢɬɟɥɶɧɵɟ�ɤɨɧɰɟɧɬɪɚɰɢɢ�ɪɟɚɝɟɧɬɨɜ�
ɞɥɹ�ɪɚɡɥɢɱɧɵɯ�ɫɢɫɬɟɦ�ɛɭɪɨɜɨɝɨ�ɪɚɫɬɜɨɪɚ�ɩɪɢ�ɧɟɢɡɦɟɧɧɨɣ�ɩɥɨɬɧɨɫɬɢ������
ɝ�ɫɦ3�� ɋɥɟɞɭɟɬ� ɨɫɨɛɨ� ɨɬɦɟɬɢɬɶ�� ɱɬɨ� ɤɨɧɰɟɧɬɪɚɰɢɹ� ɤɚɪɛɨɧɚɬɚ� ɤɚɥɶɰɢɹ� ɜ�
ɫɢɫɬɟɦɟ� 8/7,08'� ɧɟ� ɨɛɭɫɥɨɜɥɟɧɚ� ɧɟɨɛɯɨɞɢɦɨɫɬɶɸ� ɞɨɫɬɢɠɟɧɢɹ�
ɬɪɟɛɭɟɦɨɣ�ɩɥɨɬɧɨɫɬɢ�ɛɭɪɨɜɨɝɨ�ɪɚɫɬɜɨɪɚ��ɚ�ɩɨɞɞɟɪɠɢɜɚɟɬɫɹ�ɞɥɹ�ɫɨɯɪɚɧɟɧɢɹ�
ɟɝɨ�ɤɨɥɶɦɚɬɚɰɢɨɧɧɵɯ�ɫɜɨɣɫɬɜ. 
 
Ɍɚɛɥɢɰɚ�± ɋɪɚɜɧɢɬɟɥɶɧɵɟ�ɤɨɧɰɟɧɬɪɚɰɢɢ�ɪɟɚɝɟɧɬɨɜ�ɞɥɹ�ɫɢɫɬɟɦ�ɛɭɪɨɜɨɝɨ�ɪɚɫɬɜɨɪɚ 

ɋɢɫɬɟɦɚ�
ɛɭɪɨɜɨɝɨ�
ɪɚɫɬɜɨɪɚ 

ɉɥɨɬɧɨɫɬɶ�
ɛɭɪɨɜɨɝɨ�
ɪɚɫɬɜɨɪɚ��
ɝ�ɫɦ3 

ɂɫɩɨɥɶɡɭɟɦɚɹ�ɨɫɧɨɜɚ Ʉɨɧɰɟɧɬɪɚɰɢɹ�
ɭɬɹɠɟɥɢɬɟɥɟɣ��ɤɝ�ɦ3 

ɬɢɩ ɩɥɨɬɧɨɫɬɶ��
ɝ�ɫɦ3 

ɛɚɪɢɬ ɤɚɪɛɨɧɚɬ�
ɤɚɥɶɰɢɹ 

UNIDRIL (ɊɍɈ� 

1,70 

ɨɛɪɚɬɧɚɹ�
ɷɦɭɥɶɫɢɹ 0,98 830 120 

UNIFORM K 
(ɊȼɈ� 

ɧɚɫɵɳɟɧɧɵɣ�
ɪɚɫɬɜɨɪ ɮɨɪɦɢɚɬɚ�
ɤɚɥɢɹ� 

1,58 - 200 

ULTIMUD 
�ɊȼɈ� 

ɧɟɧɚɫɵɳɟɧɧɵɣ�
ɪɚɫɬɜɨɪ�ɛɪɨɦɢɞɚ�
ɤɚɥɶɰɢɹ 

1,70 - 100 

 
Ɉɱɟɜɢɞɧɨ�� ɱɬɨ� ɩɪɢɦɟɧɟɧɢɟ�� ɜ� ɱɚɫɬɧɨɫɬɢ�� ɛɪɨɦɢɞɨɜ�� ɧɟɫɟɬ�

ɞɨɩɨɥɧɢɬɟɥɶɧɵɟ� ɷɤɨɥɨɝɢɱɟɫɤɢɟ� ɪɢɫɤɢ� ɜ� ɫɥɭɱɚɟ� ɧɚɪɭɲɟɧɢɹ 
ɬɟɯɧɨɥɨɝɢɱɟɫɤɨɝɨ� ɪɟɝɥɚɦɟɧɬɚ� ɪɚɡɦɟɳɟɧɢɹ� ɨɬɯɨɞɨɜ� ɛɭɪɨɜɵɯ� ɪɚɛɨɬ, ɢ�
ɩɨɫɥɟɞɭɸɳɟɣ�ɪɟɤɭɥɶɬɢɜɚɰɢɢ�ɩɥɨɳɚɞɨɤ�ɪɚɡɦɟɳɟɧɢɹ��ɗɤɨɥɨɝɢɱɟɫɤɢɟ�ɪɢɫɤɢ�
ɢɫɩɨɥɶɡɨɜɚɧɢɹ�ɮɨɪɦɢɚɬɨɜ�ɡɧɚɱɢɬɟɥɶɧɨ�ɧɢɠɟ�>12]. 

ȼ� ɡɚɤɥɸɱɟɧɢɟ� ɫɥɟɞɭɟɬ� ɨɬɦɟɬɢɬɶ�� ɱɬɨ� ɞɢɧɚɦɢɤɚ� ɨɛɪɚɡɨɜɚɧɢɹ� ɢ�
ɪɟɤɭɥɶɬɢɜɚɰɢɢ� ɲɥɚɦɨɜɵɯ� ɚɦɛɚɪɨɜ� ɜ� ɫɜɹɡɢ� ɫ� ɚɤɬɢɜɧɨɫɬɶɸ� ɛɭɪɨɜɨɣ�
ɞɟɹɬɟɥɶɧɨɫɬɢ� ɬɪɟɛɭɟɬ�ɞɚɥɶɧɟɣɲɟɝɨ�ɢɡɭɱɟɧɢɹ��ɗɬɢ�ɢɫɫɥɟɞɨɜɚɧɢɹ� ɹɜɥɹɸɬɫɹ�
ɚɤɬɭɚɥɶɧɵɦɢ� ɞɥɹ� ɩɪɨɜɟɞɟɧɢɹ� ɞɚɥɶɧɟɝɨ� ���� ɥɟɬ� ɢ� ɛɨɥɟɟ�� ɩɥɚɧɢɪɨɜɚɧɢɹ�
ɩɪɢɪɨɞɨɡɚɳɢɬɧɵɯ� ɦɟɪɨɩɪɢɹɬɢɣ� ɜ� ɭɹɡɜɢɦɵɯ� ɪɟɝɢɨɧɚɯ�� Ɍɚɤɠɟ�
ɩɪɟɞɫɬɚɜɥɹɟɬɫɹ� ɧɟɨɛɯɨɞɢɦɵɦ� ɩɪɨɜɟɞɟɧɢɟ� ɪɚɡɪɚɛɨɬɤɢ� ɬɟɯɧɨɥɨɝɢɣ�
ɤɨɦɩɥɟɤɫɧɨɣ� ɪɟɚɛɢɥɢɬɚɰɢɢ� ɬɟɪɪɢɬɨɪɢɣ� ɚɪɤɬɢɱɟɫɤɨɣ� ɡɨɧɵ� Ɋɨɫɫɢɢ, 
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ɜɨɜɥɟɱɟɧɧɵɯ�ɜ�ɩɪɨɜɟɞɟɧɢɟ�ɛɭɪɨɜɵɯ�ɪɚɛɨɬ�� ɫ� ɭɱɟɬɨɦ�ɨɰɟɧɤɢ�ɤɨɦɩɥɟɤɫɧɨɣ�
ɬɨɤɫɢɱɧɨɫɬɢ� ɨɛɪɚɡɭɟɦɵɯ� ɨɬɯɨɞɨɜ� ɫɨɜɪɟɦɟɧɧɵɯ� ɦɧɨɝɨɤɨɦɩɨɧɟɧɬɧɵɯ�
ɛɭɪɨɜɵɯ�ɪɚɫɬɜɨɪɨɜ� 
 

ɅɂɌȿɊȺɌɍɊȺ 
 

��� Ʌɟɞɨɜɫɤɢɯ� Ⱥ�Ⱥ�� ɢ� ɞɪ�� Ɉɫɧɨɜɧɵɟ� ɩɪɨɛɥɟɦɵ� ɝɟɨɥɨɝɢɱɟɫɤɨɝɨ� ɢɡɭɱɟɧɢɹ� ɧɟɞɪ� ɢ�
ɩɪɢɪɨɫɬɚ� ɡɚɩɚɫɨɜ� ɭɝɥɟɜɨɞɨɪɨɞɧɨɝɨ� ɫɵɪɶɹ� Ɋɨɫɫɢɣɫɤɨɣ�Ɏɟɞɟɪɚɰɢɢ ��� Ƚɟɨɥɨɝɢɹ� ɧɟɮɬɢ� ɢ�
ɝɚɡɚ��������ʋ����ɋ���-23. 

2�� Ɉɩɟɤɭɧɨɜ�Ⱥ�ɘ�� ɢ� ɞɪ�� Ɉɰɟɧɤɚ� ɡɚɝɪɹɡɧɟɧɢɹ� ɩɨɱɜ� ɨɬɯɨɞɚɦɢ� ɛɭɪɨɜɵɯ� ɪɚɛɨɬ� ɧɚ�
ɬɟɪɪɢɬɨɪɢɢ� əɇȺɈ� �� ɉɪɨɛɥɟɦɵ� ɪɟɤɭɥɶɬɢɜɚɰɢɢ� ɨɬɯɨɞɨɜ� ɛɵɬɚ�� ɩɪɨɦɵɲɥɟɧɧɨɝɨ� ɢ�
ɫɟɥɶɫɤɨɯɨɡɹɣɫɬɜɟɧɧɨɝɨ�ɩɪɨɢɡɜɨɞɫɬɜɚ��������ɋ�����-448. 

3��Ɉɩɬɢɦɚɥɶɧɨɟ� ɛɭɪɟɧɢɟ� ± ɀɭɪɧɚɥ� ©ɋɢɛɢɪɫɤɚɹ� ɧɟɮɬɶª�� >ɗɥɟɤɬɪɨɧɧɵɣ� ɪɟɫɭɪɫ@��
������ Ⱦɚɬɚ� ɨɛɧɨɜɥɟɧɢɹ� 10.11.2018. URL: https://www.gazprom-neft.ru/press-
center/sibneft-online/archive/2018-QRYHPEHU�����������ɞɚɬɚ�ɨɛɪɚɳɟɧɢɹ�������������� 

4�� ɇɭɰɤɨɜɚ� Ɇ�� ȼ�� ɢ� ɞɪ�� ɂɫɫɥɟɞɨɜɚɧɢɹ� ɛɭɪɨɜɵɯ� ɪɚɫɬɜɨɪɨɜ� ɧɚ� ɭɝɥɟɜɨɞɨɪɨɞɧɨɣ�
ɨɫɧɨɜɟ� ɞɥɹ� ɩɟɪɜɢɱɧɨɝɨ� ɜɫɤɪɵɬɢɹ� ɩɪɨɞɭɤɬɢɜɧɵɯ� ɩɥɚɫɬɨɜ ��� ȼɟɫɬɧɢɤ� ɉɟɪɦɫɤɨɝɨ�
ɧɚɰɢɨɧɚɥɶɧɨɝɨ� ɢɫɫɥɟɞɨɜɚɬɟɥɶɫɤɨɝɨ� ɩɨɥɢɬɟɯɧɢɱɟɫɤɨɝɨ� ɭɧɢɜɟɪɫɢɬɟɬɚ�� Ƚɟɨɥɨɝɢɹ��
ɧɟɮɬɟɝɚɡɨɜɨɟ�ɢ�ɝɨɪɧɨɟ�ɞɟɥɨ����������Ɍ�������ʋ���� 

5�� ɋɨɥɨɞɨɜɧɢɤɨɜ� Ⱥ�ɘ��� ɋɨɥɨɞɨɜɧɢɤɨɜɚ� Ɂ�Ⱥ�� Ʉ� ɜɨɩɪɨɫɭ� ɭɬɢɥɢɡɚɰɢɢ� ɨɬɯɨɞɨɜ�
ɩɪɨɢɡɜɨɞɫɬɜɚ� ɢ� ɩɨɬɪɟɛɥɟɧɢɹ� ɧɚ� ɩɪɟɞɩɪɢɹɬɢɹɯ� ɧɟɮɬɟɝɚɡɨɜɨɝɨ� ɤɨɦɩɥɟɤɫɚ� ��ɇɚɭɤɚ�
ɫɟɝɨɞɧɹ�� ɪɟɚɥɶɧɨɫɬɶ� ɢ� ɩɟɪɫɩɟɤɬɢɜɵ�� ɦɚɬɟɪɢɚɥɵ� ɦɟɠɞɭɧɚɪɨɞɧɨɣ� ɧɚɭɱɧɨ-ɩɪɚɤɬɢɱɟɫɤɨɣ�
ɤɨɧɮɟɪɟɧɰɢɢ��± Ɇ���������ɋ������ 

6�� ɋɤɢɩɢɧ� Ʌ�ɇ�� ɢ� ɞɪ�� Ɍɟɯɧɨɝɟɧɧɨɟ� ɜɨɡɞɟɣɫɬɜɢɟ� ɲɥɚɦɨɜɵɯ� ɚɦɛɚɪɨɜ� ɧɚ�
ɨɤɪɭɠɚɸɳɭɸ� ɫɪɟɞɭ� ɩɨɥɭɨɫɬɪɨɜɚ� əɦɚɥ� ��ȼɟɫɬɧɢɤ� Ʉɪɚɫɧɨɹɪɫɤɨɝɨ� ɝɨɫɭɞɚɪɫɬɜɟɧɧɨɝɨ�
ɚɝɪɚɪɧɨɝɨ�ɭɧɢɜɟɪɫɢɬɟɬɚ��������ʋ�����ɋ������ 

7. Ʌɸɛɢɧ� Ƚ�� ɉ�� ɢ� ɞɪ�� ɉɟɪɜɵɣ� ɨɩɵɬ� ɩɪɨɟɤɬɢɪɨɜɚɧɢɹ� ɜ� Ɋɨɫɫɢɢ� ɭɫɬɚɧɨɜɤɢ� ɩɨ�
ɡɚɤɚɱɤɟ�ɛɭɪɨɜɵɯ�ɨɬɯɨɞɨɜ�ɜ�ɩɥɚɫɬ���ɇɟɮɬɹɧɨɟ�ɯɨɡɹɣɫɬɜɨ� ������ʋ�����ɋ����-69. 

8. ɉɨ� ɡɚɤɚɱɤɟ�ɛɭɪɨɜɵɯ�ɨɬɯɨɞɨɜ�� >ɗɥɟɤɬɪɨɧɧɵɣ�ɪɟɫɭɪɫ@�� ������Ⱦɚɬɚ� ɨɛɧɨɜɥɟɧɢɹ��
15.06.2017. URL: https://www.akros-llc.com/upload/iblock/51a/ 51af8b4b14cd55913bf1304f 
����IG���SGI��ɞɚɬɚ�ɨɛɪɚɳɟɧɢɹ����������21). 

9�� ɀɭɯɨɜɢɰɤɢɣ� ɋ�ɘ�� ɉɪɨɦɵɜɨɱɧɵɟ� ɠɢɞɤɨɫɬɢ� ɜ� ɛɭɪɟɧɢɢ�� ± Ɇ��� ɇɟɞɪɚ�� ������
C.67-106. 

10. Ɋɹɡɚɧɨɜ� ə�Ⱥ�� ɗɧɰɢɤɥɨɩɟɞɢɹ� ɩɨ� ɛɭɪɨɜɵɦ� ɪɚɫɬɜɨɪɚɦ�� Ɉɪɟɧɛɭɪɝ�� Ʌɟɬɨɩɢɫɶ��
������ɋ����-276, 424-430. 

11. ɇɚɰɟɩɢɧɫɤɚɹ� Ⱥ�� Ɇ�� ɢ� ɞɪ�� ɉɟɪɫɩɟɤɬɢɜɵ� ɪɚɡɜɢɬɢɹ� ɛɭɪɨɜɵɯ� ɪɚɫɬɜɨɪɨɜ� ɢ�
ɬɟɯɧɨɥɨɝɢɱɟɫɤɢɯ�ɠɢɞɤɨɫɬɟɣ�ɞɥɹ�ɭɫɥɨɜɢɣ�ȺȼɉȾ���ɂɡɜɟɫɬɢɹ�ɜɵɫɲɢɯ�ɭɱɟɛɧɵɯ�ɡɚɜɟɞɟɧɢɣ��
ɇɟɮɬɶ�ɢ�ɝɚɡ�  �������ʋ������ɋ����-59. 

12. Ɉɩɵɬ�ɩɪɢɦɟɧɟɧɢɹ�ɛɟɡɛɚɪɢɬɨɜɨɣ�ɫɢɫɬɟɦɵ����>ɗɥɟɤɬɪɨɧɧɵɣ�ɪɟɫɭɪɫ@��������Ⱦɚɬɚ�
ɨɛɧɨɜɥɟɧɢɹ�� ������������ 85/�� KWWSV���ZZZ�DNURV-llc.com/innovation/projects/opyt-
primeneniya-bezbaritovoy-sistemy-burovogo-rastvora-uniform-k-na-osnove-formiata-kaliya-
pri-VWUR����ɞɚɬɚ�ɨɛɪɚɳɟɧɢɹ�������������� 
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ȼ�ɋ��ɇɚɡɚɪɨɜɚ��ɇ�Ⱥ�Ʉɨɦɚɪɨɜɚ��Ⱦ�ȿ��Ȼɨɪɢɫɤɨɜ��ɋ�ɘ��ȿɮɪɟɦɨɜɚ 
 

ɉɟɧɡɟɧɫɤɢɣ�ɝɨɫɭɞɚɪɫɬɜɟɧɧɵɣ�ɬɟɯɧɨɥɨɝɢɱɟɫɤɢɣ�ɭɧɢɜɟɪɫɢɬɟɬ� 
 

ɉɊɈɆɕɒɅȿɇɇɈȿ�ɁȺȽɊəɁɇȿɇɂȿ�ȼɈȾɇɕɏ�ɈȻɔȿɄɌɈȼ�
ɌəɀȬɅɕɆɂ�ɆȿɌȺɅɅȺɆɂ�ɇȺ�ɉɊɂɆȿɊȿ� 

ȻȺɋɋȿɃɇȺ�ɊȿɄɂ�ɋɍɊȺ 
 
ȼ ɫɬɚɬɶɟ� ɪɚɫɫɦɨɬɪɟɧɨ� ɜɥɢɹɧɢɟ� ɫɬɨɱɧɵɯ� ɜɨɞ�� ɫɨɞɟɪɠɚɳɢɟ� ɬɹɠɟɥɵɟ�ɦɟɬɚɥɥɵ�� ɧɚ�

ɜɨɞɧɵɟ�ɨɛɴɟɤɬɵ��ɉɪɢɜɟɞɟɧ�ɦɟɯɚɧɢɡɦ�ɪɚɫɩɪɟɞɟɥɟɧɢɹ�ɦɟɬɚɥɥɨɜ�ɩɨ�ɷɤɨɫɢɫɬɟɦɟ�� 
Ʉɥɸɱɟɜɵɟ�ɫɥɨɜɚ��ɬɹɠɟɥɵɟ�ɦɟɬɚɥɥɵ��ɜɨɞɧɵɟ�ɨɛɴɟɤɬɵ��ɫɬɨɱɧɵɟ�ɜɨɞɵ� 
 
ɉɪɨɛɥɟɦɚ� ɡɚɝɪɹɡɧɟɧɢɹ� ɨɤɪɭɠɚɸɳɟɣ� ɫɪɟɞɵ�� ɜ� ɬɨɦ� ɱɢɫɥɟ� ɜɨɞɧɵɯ�

ɨɛɴɟɤɬɨɜ�� ɫɬɨɱɧɵɦɢ� ɜɨɞɚɦɢ� ɹɜɥɹɟɬɫɹ� ɚɤɬɭɚɥɶɧɨɣ� ɜ� ɫɜɹɡɢ� ɫ� ɬɟɦ�� ɱɬɨ� ɜ�
ɧɚɫɬɨɹɳɟɟ� ɜɪɟɦɹ� ɢɞɟɬ� ɚɤɬɢɜɧɨɟ� ɪɚɡɜɢɬɢɟ� ɪɚɡɥɢɱɧɵɯ� ɨɛɥɚɫɬɟɣ�
ɩɪɨɦɵɲɥɟɧɧɨɫɬɢ��ɜ�ɪɟɡɭɥɶɬɚɬɟ�ɤɨɬɨɪɵɯ�ɨɛɪɚɡɭɸɬɫɹ�ɫɬɨɱɧɵɟ�ɜɨɞɵ� 

ɋɬɨɱɧɵɟ� ɜɨɞɵ� ± ɷɬɨ� ɩɨɬɨɤɢ� ɜɨɞɵ�� ɡɚɝɪɹɡɧɺɧɧɨɣ� ɜ� ɪɟɡɭɥɶɬɚɬɟ�
ɯɨɡɹɣɫɬɜɟɧɧɨɣ� ɢ� ɩɪɨɢɡɜɨɞɫɬɜɟɧɧɨɣ� �ɬɟɯɧɨɥɨɝɢɱɟɫɤɨɣ�� ɞɟɹɬɟɥɶɧɨɫɬɢ�
ɱɟɥɨɜɟɤɚ�� ɨɛɥɚɞɚɸɳɚɹ� ɢɡɦɟɧɟɧɧɵɦ� ɯɢɦɢɱɟɫɤɢɦ ɫɨɫɬɚɜɨɦ�� ɂɦɟɧɧɨ�
ɩɪɨɦɵɲɥɟɧɧɵɟ�ɫɬɨɱɧɵɟ�ɜɨɞɵ�ɧɚɩɪɹɦɭɸ�ɨɤɚɡɵɜɚɸɬ�ɧɟɝɚɬɢɜɧɨɟ�ɜɥɢɹɧɢɟ�ɧɚ 
ɜɫɟ�ɫɮɟɪɵ�ɧɚɲɟɣ�ɞɟɹɬɟɥɶɧɨɫɬɢ�>3]. 

Ɂɚ�ɩɟɪɢɨɞ����ɥɟɬ��ɫ������ɝ��ɩɨ������ɝ���ȼ�ɉɟɧɡɟɧɫɤɨɣ�ɨɛɥɚɫɬɢ�ɞɨɥɹ�ɢ�
ɨɛɴɟɦ� ɡɚɝɪɹɡɧɟɧɧɵɯ� ɫɬɨɱɧɵɯ� ɜɨɞ�� ɫɛɪɨɲɟɧɧɵɯ� ɜ� ɜɨɞɧɵɟ� ɨɛɴɟɤɬɵ�
ɪɚɡɥɢɱɧɨɝɨ� ɧɚɡɧɚɱɟɧɢɹ� �ɩɢɬɶɟɜɨɝɨ�� ɪɵɛɨ-ɯɨɡɹɣɫɬɜɟɧɧɨɝɨ�� ɤɭɥɶɬɭɪɧɨ-
ɛɵɬɨɜɨɝɨ�� ɯɨɡɹɣɫɬɜɟɧɧɨ-ɩɢɬɶɟɜɨɝɨ�� ɨɬ� ɨɛɳɟɝɨ� ɱɢɫɥɚ� ɫɛɪɨɫɨɜ� ɢɡɦɟɧɢɥɚɫɶ 
ɧɚ�����ɜ�ɫɬɨɪɨɧɭ�ɩɪɢɪɨɫɬɚ��ɧɟ�ɫɦɨɬɪɹ�ɧɚ�ɭɫɨɜɟɪɲɟɧɫɬɜɨɜɚɧɢɟ�ɢ�ɪɚɡɜɢɬɢɟ�
ɬɟɯɧɨɥɨɝɢɣ�ɩɨ�ɜɨɞɨɨɱɢɫɬɤɟ�ɢ�ɜɨɞɨɩɨɞɝɨɬɨɜɤɟ�� 

ȼ�ɉɟɧɡɟɧɫɤɨɣ�ɨɛɥɚɫɬɢ�ɩɪɨɬɟɤɚɟɬ�ɪɟɤɚ�ɋɭɪɚ��ɤɨɬɨɪɚɹ�ɹɜɥɹɟɬɫɹ�ɩɪɚɜɵɦ�
ɩɪɢɬɨɤɨɦ� ȼɨɥɝɢ�� ɉɪɨɬɹɠɟɧɧɨɫɬɶ� ɋɭɪɵ� ���� ɤɦ, 30% ɩɪɢɥɟɝɚɸɳɟɣ�
ɬɟɪɪɢɬɨɪɢɢ� ɩɨɤɪɵɬɨ� ɥɟɫɧɵɦ�ɦɚɫɫɢɜɨɦ�� ɤɨɬɨɪɵɣ� ɫɧɢɠɚɟɬ� ɩɨɜɟɪɯɧɨɫɬɧɵɣ�
ɫɬɨɤ�� ɜ� � ɫɜɨɸ� ɨɱɟɪɟɞɶ� ɩɨɜɵɲɚɟɬ ɨɛɴɟɦ ɩɨɞɡɟɦɧɵɯ�  ɜɨɞ��  ɫɨɫɬɚɜɥɹɸɳɢɟ�
25%.  

ɇɚ�ɪɟɤɟ�ɋɭɪɚ�ɪɚɫɩɨɥɚɝɚɟɬɫɹ�ɤɪɭɩɧɟɣɲɟɟ�ɉɟɧɡɟɧɫɤɨɟ�ɜɨɞɨɯɪɚɧɢɥɢɳɟ��
ɤɨɬɨɪɨɟ� ɹɜɥɹɟɬɫɹ ɝɥɚɜɧɵɦ ɢɫɬɨɱɧɢɤɨɦ� ɜɨɞɨɫɧɚɛɠɟɧɢɹ� ɝɨɪɨɞɨɜ� ɉɟɧɡɚ� ɢ�
Ɂɚɪɟɱɧɵɣ�� ɋɨɫɬɨɹɧɢɟ� ɤɚɱɟɫɬɜɚ� ɜɨɞɵ� ɩɨɞɜɟɪɝɚɟɬɫɹ� ɩɨɫɬɨɹɧɧɨɦɭ�
ɦɨɧɢɬɨɪɢɧɝɭ� ɢ� ɤɨɧɬɪɨɥɸ. ɂɡ� ɩɪɟɞɩɪɢɹɬɢɣ�� ɤɨɬɨɪɵɟ� ɨɤɚɡɵɜɚɸɬ�
ɧɚɢɛɨɥɶɲɟɟ� ɧɟɝɚɬɢɜɧɨɟ� ɜɥɢɹɧɢɟ� ɧɚ� ɯɢɦɢɤɨ-ɮɢɡɢɱɟɫɤɢɣ� ɫɨɫɬɚɜ�
ɩɨɜɟɪɯɧɨɫɬɧɵɯ�ɜɨɞ�ɜ�ɛɚɫɫɟɣɧɟ�ɪɟɤɢ��ɦɨɠɧɨ�ɜɵɞɟɥɢɬɶ� ɫɥɟɞɭɸɳɢɟ��ɎȽɍɉ�
Ɏɇɉɐ� ©ɉɈ� ©ɋɬɚɪɬª� ɝ�Ɂɚɪɟɱɧɵɣ�� ɈȺɈ� ©Ɇɚɹɤª�� ɝ�ɉɟɧɡɚ�� ɈɈɈ�
©Ƚɨɪɜɨɞɨɤɚɧɚɥª [2]. 

ɉɨ�ɢɬɨɝɚɦ�ɩɪɨɜɟɞɟɧɧɵɯ�ɤɨɧɬɪɨɥɶɧɵɯ�ɦɟɪɨɩɪɢɹɬɢɣ��ɨɫɭɳɟɫɬɜɥɟɧɧɵɯ� 
ɭɩɪɚɜɥɟɧɢɟɦ� Ɋɨɫɩɪɢɪɨɞɧɚɞɡɨɪɚ� ɩɨ� ɉɟɧɡɟɧɫɤɨɣ� ɨɛɥɚɫɬɢ� ɜ� ����� ɝɨɞɭ��
ɨɛɧɚɪɭɠɟɧɨ� ��� ɧɚɪɭɲɟɧɢɣ� ɜ� ɨɛɥɚɫɬɢ� ɷɤɨɥɨɝɢɱɟɫɤɨɝɨ� ɡɚɤɨɧɨɞɚɬɟɥɶɫɬɜɚ��
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ɩɪɢɪɨɞɨɩɨɥɶɡɨɜɚɧɢɹ�� � Ɂɚ�2020 ɝɨɞ ɧɚɛɥɸɞɚɟɬɫɹ� ɧɟɫɭɳɟɫɬɜɟɧɧɵɣ� ɩɪɢɪɨɫɬ�
ɧɚɪɭɲɟɧɢɣ��ɤɨɬɨɪɵɟ�ɫɨɫɬɚɜɢɥɢ����� 

Ɍɹɠɺɥɵɟ�ɦɟɬɚɥɥɵ��ɩɨɩɚɞɚɹ�ɜ�ɜɨɞɧɵɣ�ɨɛɴɟɤɬ��ɪɚɫɩɪɟɞɟɥɹɟɬɫɹ�ɦɟɠɞɭ�
ɤɨɦɩɨɧɟɧɬɚɦɢ� ɜɨɞɧɨɣ� ɷɤɨɫɢɫɬɟɦɵ�� ɇɢɡɤɚɹ� ɢɥɢ� ɧɟɡɧɚɱɢɬɟɥɶɧɚɹ�
ɤɨɧɰɟɧɬɪɚɰɢɹ� ɦɟɬɚɥɥɨɜ� ɧɟ� ɜɵɡɵɜɚɟɬ ɧɟɝɚɬɢɜɧɵɯ� ɢɡɦɟɧɟɧɢɣ�� Ɉɛ� ɷɬɨɦ�
ɫɜɢɞɟɬɟɥɶɫɬɜɭɟɬ� ɛɭɮɟɪɧɚɹ� ɟɦɤɨɫɬɶ� ɷɤɨɫɢɫɬɟɦɵ� �ɫɩɨɫɨɛɧɨɫɬɶ� ɫɢɫɬɟɦɵ�
ɫɨɩɪɨɬɢɜɥɹɬɶɫɹ�ɬɨɤɫɢɱɟɫɤɨɦɭ�ɞɟɣɫɬɜɢɸ��>�@� 

ȼ� ɫɬɨɱɧɵɯ� ɜɨɞɚɯ� ɬɹɠɟɥɵɟ� ɦɟɬɚɥɥɵ� ɫɨɞɟɪɠɚɬɫɹ� ɜ� ɜɢɞɟ� ɢɨɧɨɜ� ɢɥɢ�
ɫɨɥɟɣ�� ɱɬɨ� ɭɜɟɥɢɱɢɜɚɟɬ� ɢɯ� ɬɨɤɫɢɱɟɫɤɨɟ� ɞɟɣɫɬɜɢɟ� ɧɚ� ɩɪɢɪɨɞɧɭɸ� ɫɪɟɞɭ� ɢ�
ɨɪɝɚɧɢɡɦ� ɱɟɥɨɜɟɤɚ�� ɉɪɢ� ɩɨɩɚɞɚɧɢɢ� ɡɚɝɪɹɡɧɟɧɧɵɯ� ɫɬɨɤɨɜ� ɜ� ɩɨɱɜɭ��
ɩɨɞɡɟɦɧɵɟ�ɢɥɢ�ɩɨɜɟɪɯɧɨɫɬɧɵɟ�ɜɨɞɵ��ɢɨɧɵ�ɬɹɠɟɥɵɯ�ɦɟɬɚɥɥɨɜ�ɜɤɥɸɱɚɸɬɫɹ�
ɜ� ɩɢɳɟɜɵɟ� ɰɟɩɨɱɤɢ�� ɝɞɟ� ɩɪɨɢɫɯɨɞɢɬ� ɢɯ� ɞɚɥɶɧɟɣɲɟɟ� ɩɪɟɨɛɪɚɡɨɜɚɧɢɟ�� ȼ�
ɜɨɞɨɟɦɚɯ�ɨɧɢ�ɢɦɟɸɬ�ɫɩɨɫɨɛɧɨɫɬɶ�ɧɚɤɚɩɥɢɜɚɬɶɫɹ�ɜ�ɞɨɧɧɵɯ�ɨɬɥɨɠɟɧɢɹɯ�ɢ��
ɬɟɦ�ɫɚɦɵɦ��ɹɜɥɹɸɬɫɹ�ɢɫɬɨɱɧɢɤɚɦɢ�ɜɬɨɪɢɱɧɨɝɨ�ɡɚɝɪɹɡɧɟɧɢɹ�>���]. 

Ʉɨɧɰɟɧɬɪɚɰɢɢ� ɫɨɟɞɢɧɟɧɢɣ� ɬɹɠɟɥɵɯ�ɦɟɬɚɥɥɨɜ�ɜ�ɛɚɫɫɟɣɧɟ�ɪɟɤɢ�ɋɭɪɚ�
cɨɫɬɚɜɥɹɸɬ�� 

xɋɨɟɞɢɧɟɧɢɹ�Cu- 3,8 ɨɬ�ɡɧɚɱɟɧɢɣ�ɉȾɄ� 
xɋɨɟɞɢɧɟɧɢɹ�Fe - 3,0 ɨɬ�ɡɧɚɱɟɧɢɣ�ɉȾɄ� 
xɋɨɟɞɢɧɟɧɢɹ�Mn ± 6���ɨɬ�ɡɧɚɱɟɧɢɣ�ɉȾɄ� 
xɋɨɟɞɢɧɟɧɢɹ�Zn ± 2,0 ɨɬ�ɡɧɚɱɟɧɢɣ�ɉȾɄ� 
xɋɨɟɞɢɧɟɧɢɹ�ɧɢɬɪɢɬɨɜ��� ɨɬ�ɡɧɚɱɟɧɢɣ�ɉȾɄ� 

Ɉɫɧɨɜɧɵɟ�ɩɨɤɚɡɚɬɟɥɢ�ɤɚɱɟɫɬɜɚ�ɜɨɞɵ��ɢɡɦɟɧɢɥɢɫɶ�ɧɟɡɧɚɱɢɬɟɥɶɧɨ�ɢɥɢ�
ɧɚɯɨɞɹɬɫɹ�ɜ�ɩɪɟɞɟɥɚɯ�ɧɨɪɦɵ�ɉȾɄ� 
Ɋɚɫɩɪɟɞɟɥɟɧɢɟ� ɬɹɠɟɥɵɯ� ɦɟɬɚɥɥɨɜ�� ɤɨɬɨɪɵɟ� ɧɚɯɨɞɹɬ� ɜ� ɮɨɪɦɟ� ɞɨɧɧɵɯ�
ɨɬɥɨɠɟɧɢɣ�� ɨɡɟɪ� ɢ� ɜɨɞɨɟɦɚ� ɉɟɧɡɟɧɫɤɨɣ� ɨɛɥɚɫɬɢ� ɹɜɥɹɟɬɫɹ� ɨɞɧɨɪɨɞɧɵɦ: 
ɤɨɷɮɮɢɰɢɟɧɬ�ɜɚɪɢɚɰɢɢ�ɩɨ�ɧɟɤɨɬɨɪɵɦ ɷɥɟɦɟɧɬɚɦ�ɜɚɪɶɢɪɭɟɬɫɹ ɨɬ 7,3%  ɞɨ 
26,����ɢ�ɬɨɥɶɤɨ�ɩɨ�ɤɚɞɦɢɸ�ɞɨɫɬɢɝɚɟɬ 40,7 % [4]. 

ɋɨɞɟɪɠɚɧɢɹ� ɤɚɞɦɢɹ� ɜ� ɛɟɫɩɨɡɜɨɧɨɱɧɵɯ� ɝɨɪɚɡɞɨ� ɧɢɠɟ�� ɱɟɦ� ɜ�
ɜɨɞɨɪɨɫɥɹɯ�� ɚ� ɦɨɪɫɤɢɟ� ɜɢɞɵ� ɩɨɤɚɡɵɜɚɸɬ� ɛɨɥɶɲɢɟ� ɩɨɤɚɡɚɬɟɥɶ�� Ɍɚɤɢɟ�
ɪɚɡɥɢɱɢɹ� ɜɵɡɜɚɧɵ� ɪɚɡɧɵɦɢ� ɮɨɪɦɚɦɢ� ɧɚɯɨɠɞɟɧɢɹ� ɤɚɞɦɢɹ� ɜ� ɩɪɟɫɧɨɣ� ɢ�
ɦɨɪɫɤɨɣ�ɜɨɞɟ��ȼ�ɩɪɢɫɭɬɫɬɜɢɢ�ɤɢɫɥɨɪɨɞɚ�ɜɡɜɟɫɢ�ɞɨɧɧɵɯ�ɨɫɚɞɤɨɜ�ɜɵɞɟɥɹɸɬ�
ɜ�ɪɚɫɬɜɨɪ�ɛɨɥɶɲɟɟ�ɤɨɥɢɱɟɫɬɜɨ�ɤɚɞɦɢɹ�ɩɪɢ�ɩɨɜɵɲɟɧɧɨɣ�ɫɨɥɟɧɨɫɬɢ� 

ɉɪɢ� ɫɪɚɜɧɟɧɢɢ� ɛɚɫɫɟɣɧɚ� ɋɭɪɫɤɨɝɨ� ɜɨɞɨɯɪɚɧɢɥɢɳɚ� ɫ� ɞɪɭɝɢɦɢ�
ɨɛɴɟɤɬɚɦɢ� ɍɥɶɹɧɨɜɤɨɣ� ɨɛɥɚɫɬɢ� ɧɚɛɥɸɞɚɟɬɫɹ� ɬɟɧɞɟɧɰɢɹ� ɫɢɫɬɟɦɚɬɢɱɟɫɤɨɟ�
ɩɪɟɜɵɲɟɧɢɟ��ɫɨɞɟɪɠɚɧɢɹ�ɉȾɄ�± ����ɠɟɥɟɡɨ��ɦɚɪɝɚɧɟɰ�ɦɟɞɶ��ɚɦɦɨɧɢɣɧɵɣ�
ɚɡɨɬ��ɉɨ� ɞɪɭɝɢɦ� ɷɥɟɦɟɧɬɚɦ� ɩɪɟɜɵɲɟɧɢɟ�ɉȾɄ� ɫɨɫɬɚɜɥɹɟɬ� ���� ɨɬ� ɨɛɳɟɝɨ�
ɨɛɴɟɦɚ� �ɨɪɝɚɧɢɱɟɫɤɢɟ� ɜɟɳɟɫɬɜɚ� ± ȻɉɄ�� ɮɟɧɨɥɵ��� ɉɨ� ɨɫɬɚɜɲɢɦɫɹ�
ɫɨɟɞɢɧɟɧɢɹɦ�ɩɪɟɜɵɲɟɧɢɹ�ɧɟ�ɛɵɥɢ�ɨɬɦɟɱɟɧɵ� 

Ɉɞɧɢɦ� ɢɡ� ɪɟɲɟɧɢɹ ɞɚɧɧɨɣ� ɩɪɨɛɥɟɦɵ� ɦɨɠɟɬ� ɫɥɭɠɢɬɶ�
ɩɪɟɞɨɬɜɪɚɳɟɧɢɟ� ɡɚɝɪɹɡɧɟɧɢɹ� ɜɨɞɧɵɯ� ɨɛɴɟɤɬɨɜ� ɫɬɨɱɧɵɦɢ� ɜɨɞɚɦɢ� ɩɭɬɟɦ�
ɭɫɨɜɟɪɲɟɧɫɬɜɨɜɚɧɢɹ� ɩɪɨɰɟɫɫɨɜ� ɨɱɢɫɬɤɢ� ɫɬɨɱɧɵɯ� ɜɨɞ�� ɫɨɛɥɸɞɟɧɢɟɦ�
ɫɚɧɢɬɚɪɧɨ-ɝɢɝɢɟɧɢɱɟɫɤɢɯ�ɢ�ɬɨɤɫɢɤɨɥɨɝɢɱɟɫɤɢɯ�ɧɨɪɦ�[6]. 
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Ʌɢɬɟɪɚɬɭɪɚ 
 

��� ɏɪɭɫɬɚɥɺɜ� Ȼ��Ɇ�� ɂɧɠɟɧɟɪɧɚɹ� ɷɤɨɥɨɝɢɹ� ɢ� ɨɱɢɫɬɤɚ� ɜɵɛɪɨɫɨɜ� ɩɪɨɦɵɲɥɟɧɧɵɯ�
ɩɪɟɞɩɪɢɹɬɢɣ� �� ɭɱɟɛɧɨɟ� ɩɨɫɨɛɢɟ� ɞɥɹ� ɫɬɭɞɟɧɬɨɜ� ��� ɪɟɞ�� Ȼ�� Ɇ�� ɏɪɭɫɬɚɥɟɜɚ�� ² Ɇɢɧɫɤ� ��
ȼɢɬɩɨɫɬɟɪ��������² ����ɫ� 

��� Ʌɢɧɧɢɤ�� ɉ�ɇ�� Ʉɨɦɩɥɟɤɫɨɨɛɪɚɡɨɜɚɧɢɟ� ɢɨɧɨɜ� ɦɟɬɚɥɥɨɜ� ɜ� ɩɪɢɪɨɞɧɵɯ� ɜɨɞɚɯ��
ɉ�ɇ��Ʌɢɧɧɢɤ��Ȼ�ɂ��ɇɚɛɢɜɚɧɟɰ���Ƚɢɞɪɨɛɢɨɥɨɝɢɱɟɫɤɢɣ�ɠɭɪɧɚɥ��± �����Ɍ������ʋ����± ɋ����-
95. 

��� Ɇɭɪ�� Ⱦɠ�� ȼ�� Ɍɹɠɟɥɵɟ� ɦɟɬɚɥɥɵ� ɜ� ɩɪɢɪɨɞɧɵɯ� ɜɨɞɚɯ�� Ʉɨɧɬɪɨɥɶ� ɢ� ɨɰɟɧɤɚ�
ɜɥɢɹɧɢɹ���Ⱦɠ��ȼ��Ɇɭɪ��ɋ�ɉ��Ɋɚɦɚɦɭɪɬɢ��± Ɇ���Ɇɢɪ��������± ����ɫ� 

4. Boriskov D., Efremova S., Komarova N., Tikhomirova E.//Applicability of the 
modified diatomite for treatment of wastewater containing heavy metals// E3S Web Conf. 
Ɍɨɦ� ����� ����� Ɇɟɠɞɭɧɚɪɨɞɧɚɹ� ɤɨɧɮɟɪɟɧɰɢɹ� ɩɨ� ɷɮɮɟɤɬɢɜɧɨɦɭ� ɩɪɨɢɡɜɨɞɫɬɜɭ� ɢ�
ɩɟɪɟɪɚɛɨɬɤɟ��ICEPP-2021). 

���Ʉɨɦɚɪɨɜɚ�ɇ�Ⱥ���Ⱦɚɜɵɞɨɜɚ�Ɇ�Ⱥ���Ȼɨɪɢɫɤɨɜ�Ⱦ�ȿ���Ʉɭɡɶɦɢɧ�Ⱥ�Ⱥ�ɂɫɩɨɥɶɡɨɜɚɧɢɟ�
ɦɨɞɟɥɢ� Ɏɪɟɣɧɞɥɢɯɚ� ɞɥɹ� ɨɩɢɫɚɧɢɹ� ɚɞɫɨɪɛɰɢɢ� ɢɨɧɨɜ� ɦɟɞɢ� ɧɚ� ɩɨɜɟɪɯɧɨɫɬɢ�
ɦɨɞɢɮɢɰɢɪɨɜɚɧɧɨɝɨ� ɞɢɚɬɨɦɢɬɚ��� ɀɭɪɧɚɥ� ©ɂɇɇɈȼȺɐɂɈɇɇȺə� ɌȿɏɇɂɄȺ� ɂ�
ɌȿɏɇɈɅɈȽɂəª�- ɉɟɧɡɚ�������ɝ��± 55-���ɫ�� 

��� Ʉɨɦɚɪɨɜɚ� ɇ�Ⱥ��� Ⱦɚɜɵɞɨɜɚ� Ɇ�Ⱥ��� Ȼɨɪɢɫɤɨɜ� Ⱦ�ȿ��� ȿɮɪɟɦɨɜɚ� ɋ�ɘ��� Ɉ�
ɜɨɡɦɨɠɧɨɫɬɢ� ɢɫɩɨɥɶɡɨɜɚɧɢɹ� ɦɨɞɢɮɢɰɢɪɨɜɚɧɧɨɝɨ� ɞɢɚɬɨɦɢɬɚ� ɞɥɹ� ɨɱɢɫɬɤɢ�
ɜɵɫɨɤɨɤɨɧɰɟɧɬɪɢɪɨɜɚɧɧɵɯ� ɫɬɨɱɧɵɯ� ɜɨɞ�� ɫɨɞɟɪɠɚɳɢɯ� ɬɹɠɟɥɵɟ� ɦɟɬɚɥɥɵ// ɋɛɨɪɧɢɤ�
ɧɚɭɱɧɵɯ� ɬɪɭɞɨɜ� ɩɨ� ɦɚɬɟɪɢɚɥɚɦ� ȼɫɟɪɨɫɫɢɣɫɤɨɣ� ɧɚɭɱɧɨ-ɩɪɚɤɬɢɱɟɫɤɨɣ� ɤɨɧɮɟɪɟɧɰɢɢ��
�����ɂɡɞɚɬɟɥɶɫɬɜɨ��Ɉɛɳɟɫɬɜɨ�ɫ�ɨɝɪɚɧɢɱɟɧɧɨɣ�ɨɬɜɟɬɫɬɜɟɧɧɨɫɬɶɸ��Ⱥɦɢɪɢɬª��ɋɚɪɚɬɨɜ��± 
160-����ɫ� 
 
 
 

Ɇ�Ⱥ��ɉɨɡɞɧɹɤɨɜɚ��Ⱥ�ȿ��Ⱥɪɬɚɦɨɲɤɢɧ��ɋ�ɘ��ȿɮɪɟɦɨɜɚ 
 

ɉɟɧɡɟɧɫɤɢɣ�ɝɨɫɭɞɚɪɫɬɜɟɧɧɵɣ�ɬɟɯɧɨɥɨɝɢɱɟɫɤɢɣ�ɭɧɢɜɟɪɫɢɬɟɬ 
 

ɉɊɈȻɅȿɆɕ�ɁȺȽɊəɁɇȿɇɂə�ɈɌɏɈȾȺɆɂ ɉɈɑȼȿɇɇɈȽɈ 
 ɉɈɄɊɈȼȺ� 

 
ȼ�ɫɬɚɬɶɟ�ɪɚɫɫɦɚɬɪɢɜɚɟɬɫɹ�ɩɪɨɛɥɟɦɚ�ɡɚɝɪɹɡɧɟɧɢɹ�ɨɬɯɨɞɚɦɢ�ɩɨɱɜɟɧɧɨɝɨ�ɩɨɤɪɨɜɚ�ɜ�

Ɋɨɫɫɢɢ�� ɉɪɢɜɟɞɟɧɚ� ɨɛɨɛɳɚɸɳɚɹ� ɤɥɚɫɫɢɮɢɤɚɰɢɹ� ɡɚɝɪɹɡɧɹɸɳɢɯ� ɜɟɳɟɫɬɜ� ɢ� ɫɩɨɫɨɛɨɜ�
ɩɨɩɚɞɚɧɢɹ� ɢɯ� ɜ� ɩɨɱɜɭ�� ȼɵɹɜɥɟɧɵ� ɪɟɝɢɨɧɵ� ɫ� ɧɚɢɛɨɥɟɟ� ɡɚɝɪɹɡɧɺɧɧɨɣ� ɩɨɱɜɨɣ��
ɉɪɨɚɧɚɥɢɡɢɪɨɜɚɧɵ� ɦɟɬɨɞɵ� ɜɨɫɫɬɚɧɨɜɥɟɧɢɹ� ɩɨɱɜɟɧɧɨɝɨ� ɩɨɤɪɨɜɚ�� ɛɢɨɥɨɝɢɱɟɫɤɢɟ��
ɦɟɯɚɧɢɱɟɫɤɢɟ��ɷɥɟɤɬɪɨɤɢɧɟɬɢɱɟɫɤɢɟ� 

Ʉɥɸɱɟɜɵɟ� ɫɥɨɜɚ��Ɉɬɯɨɞɵ�� ɡɚɝɪɹɡɧɟɧɢɟ� ɩɨɱɜɵ�� ɬɟɯɧɨɝɟɧɧɵɟ� ɢɫɬɨɱɧɢɤɢ��ɦɟɬɨɞɵ�
ɜɨɫɫɬɚɧɨɜɥɟɧɢɹ� 
 

ȿɠɟɝɨɞɧɨɟ� ɨɛɪɚɡɨɜɚɧɢɟ� ɨɝɪɨɦɧɨɝɨ� ɤɨɥɢɱɟɫɬɜɚ� ɨɬɯɨɞɨɜ� ɜ� ɦɟɫɬɚɯ� ɢɯ�
ɫɤɥɚɞɢɪɨɜɚɧɢɹ�� ɪɚɡɦɟɳɟɧɢɹ�� ɡɚɯɨɪɨɧɟɧɢɹ� ɩɪɢɜɨɞɢɬ� ɤ� ɡɚɝɪɹɡɧɟɧɢɸ�
ɷɤɨɫɢɫɬɟɦɵ�� Ʉ� ɩɪɢɦɟɪɭ�� ɩɪɢɪɨɫɬ� ɡɚɯɨɪɨɧɟɧɢɹ� ɬɜɟɪɞɵɯ� ɤɨɦɦɭɧɚɥɶɧɵɯ�
ɨɬɯɨɞɨɜ�ɜɨɡɪɚɫɬɚɟɬ�ɧɚ��-���ɜ�ɝɨɞ��ɱɬɨ�ɩɪɢɜɨɞɢɬ�ɭɜɟɥɢɱɟɧɢɸ�ɡɚɧɢɦɚɟɦɵɯ�
ɩɥɨɳɚɞɟɣ� ɛɨɥɟɟ� ɱɟɦ� ɧɚ� ��� ɬɵɫ�� ɝɚ�� ɑɬɨ� ɜ� ɫɜɨɸ� ɨɱɟɪɟɞɶ� ɫɨɫɬɚɜɥɹɟɬ� ɧɟ�
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ɦɟɧɶɲɭɸ� ɨɩɚɫɧɨɫɬɶ�� ɜɥɢɹɧɢɹ� ɩɪɨɦɵɲɥɟɧɧɵɯ� ɨɬɯɨɞɨɜ� �� ɢ� �� ɤɥɚɫɫɨɜ�
ɨɩɚɫɧɨɫɬɢ�� ȼɟɞɶ� ɩɨɱɜɵ� ɞɚɧɧɵɯ� ɬɟɪɪɢɬɨɪɢɣ� ɧɚ� ɩɪɨɞɨɥɠɢɬɟɥɶɧɨɟ ɜɪɟɦɹ�
ɫɬɚɧɨɜɹɬɫɹ�ɢɫɬɨɱɧɢɤɨɦ�ɦɢɝɪɚɰɢɢ�ɯɢɦɢɱɟɫɤɢɯ�ɜɟɳɟɫɬɜ�ɜ�ɜɨɞɧɵɟ�ɨɛɴɟɤɬɵ��
ɪɚɫɬɟɧɢɹ��ɩɪɨɞɭɤɬɵ�ɩɢɬɚɧɢɹ� 

ɂ�ɜ�ɫɜɹɡɢ�ɫ�ɷɬɢɦ��ɨɞɧɨɣ�ɢɡ�ɜɚɠɧɵɯ�ɷɤɨɥɨɝɢɱɟɫɤɢɯ�ɩɪɨɛɥɟɦ�ɜ�Ɋɨɫɫɢɢ�
ɜ� ɧɚɫɬɨɹɳɟɟ� ɜɪɟɦɹ�� ɹɜɥɹɟɬɫɹ� ɩɪɨɛɥɟɦɚ� ɡɚɝɪɹɡɧɟɧɢɟ� ɩɨɱɜɟɧɧɨɝɨ� ɩɨɤɪɨɜɚ��
ɤɚɤ� ɩɪɹɦɨɟ� ɫɥɟɞɫɬɜɢɟ� ɩɪɨɢɡɜɨɞɫɬɜɟɧɧɨɣ� ɞɟɹɬɟɥɶɧɨɫɬɢ� ɱɟɥɨɜɟɤɚ�� ɉɨɱɜɚ�
ɜɵɩɨɥɧɹɟɬ�ɬɚɤɢɟ�ɜɚɠɧɵɟ�ɮɭɧɤɰɢɢ�ɤɚɤ��ɜɥɢɹɧɢɟ�ɧɚ�ɢɡɦɟɧɟɧɢɟ�ɯɢɦɢɱɟɫɤɨɝɨ�
ɫɨɫɬɚɜɚ� ɩɨɞɡɟɦɧɵɯ� ɜɨɞ� ɢ� ɜɨɡɞɭɲɧɨɝɨ� ɛɚɥɚɧɫɚ�� ɡɚɞɟɪɠɚɧɢɟ� ɬɨɤɫɢɱɟɫɤɢɯ�
ɫɨɟɞɢɧɟɧɢɣ�� ɫɬɚɛɢɥɢɡɚɰɢɹ� ɝɚɡɨɜɨɝɨ� ɫɨɫɬɚɜɚ� ɚɬɦɨɫɮɟɪɵ�� ɜɥɢɹɧɢɟ� ɧɚ�
ɞɢɧɚɦɢɤɭ� ɬɟɩɥɚ� ɢ� ɜɥɚɝɢ� ɜ� ɩɪɢɡɟɦɧɵɯ� ɫɥɨɹɯ� ɜɨɡɞɭɯɚ�� ɨɫɭɳɟɫɬɜɥɟɧɢɟ�
ɫɚɧɢɬɚɪɧɵɯ� ɮɭɧɤɰɢɣ� ɢ� ɬ�ɞ�� ɉɨɷɬɨɦɭ� ɡɞɨɪɨɜɶɹ� ɱɟɥɨɜɟɤɚ� ɢ� ɜɫɟɯ� ɠɢɜɵɯ�
ɫɭɳɟɫɬɜ�ɧɚ�ɡɟɦɥɟ�ɧɚɩɪɹɦɭɸ�ɡɚɜɢɫɢɬ�ɨɬ�ɫɨɫɬɨɹɧɢɹ�ɩɨɱɜɟɧɧɨɝɨ�ɩɨɤɪɨɜɚ�>�@�� 

Ɂɚɝɪɹɡɧɢɬɟɥɢ� ɩɨ� ɫɩɨɫɨɛɭ� ɩɨɩɚɞɚɧɢɹ� ɜ� ɩɨɱɜɭ� ɦɨɠɧɨ� ɭɫɥɨɜɧɨ�
ɪɚɡɞɟɥɢɬɶ�ɧɚ���ɝɪɭɩɩɵ� 

���ɜɧɨɫɢɦɵɟ�ɰɟɥɟɧɚɩɪɚɜɥɟɧɧɨ� ɩɥɚɧɨɦɟɪɧɨ��ɩɟɫɬɢɰɢɞɵ��ɭɞɨɛɪɟɧɢɹ��ɢ�
ɬ�ɞ��� 

��� ɩɨɩɚɞɚɸɳɢɟ� ɫɥɭɱɚɣɧɨ ɜ� ɪɟɡɭɥɶɬɚɬɟ� ɬɟɯɧɨɝɟɧɧɨɝɨ� ɜɨɡɞɟɣɫɬɜɢɹ�
ɩɪɨɢɡɜɨɞɫɬɜɟɧɧɵɯ�ɰɢɤɥɨɜ�ɫ�ɨɬɯɨɞɚɦɢ��ɪɚɡɥɢɱɧɨɝɨ�ɪɨɞɚ ɜɵɛɪɨɫɚɦɢ� 

ɋɚɦɢ� ɡɚɝɪɹɡɧɹɸɳɢɟ� ɜɟɳɟɫɬɜɚ� ɩɨɱɜɵ�� ɦɨɠɧɨ� ɤɥɚɫɫɢɮɢɰɢɪɨɜɚɬɶ�
ɫɥɟɞɭɸɳɢɦ�ɨɛɪɚɡɨɦ� 

- ɜɟɳɟɫɬɜɚ� ɫɦɟɲɚɧɧɨɝɨ� ɯɚɪɚɤɬɟɪɚ�� ɜɤɥɸɱɚɸɳɢɟ� ɬɜɟɪɞɵɟ� ɢ� ɠɢɞɤɢɟ�
ɜɟɳɟɫɬɜɚ�� Ɂɚɝɪɹɡɧɟɧɢɹ� ɨɬɜɚɥɚɦɢ�� ɜɵɛɪɨɫɚɦɢ� ɦɭɫɨɪɨɦ�� ɨɬɫɬɨɣɧɵɦɢ�
ɩɨɪɨɞɚɦɢ�� ȼ� ɨɫɧɨɜɧɨɦ�� ɷɬɨ ɜɟɳɟɫɬɜɚ�� ɧɟ� ɨɤɚɡɵɜɚɸɳɢɟ� ɩɪɹɦɨɝɨ� ɜɪɟɞɚ�
ɡɞɨɪɨɜɶɸ� ɱɟɥɨɜɟɤɚ�� ɧɨ� ɡɚɫɨɪɹɸɳɢɟ� ɩɨɜɟɪɯɧɨɫɬɶ� ɩɨɱɜɵ�� ɡɚɬɪɭɞɧɹɸɳɢɟ�
ɪɨɫɬ�ɪɚɫɬɟɧɢɣ�ɧɚ�ɷɬɨɣ�ɩɥɨɳɚɞɢ� 

- ɬɹɠɟɥɵɟ� ɦɟɬɚɥɥɵ�� ɹɜɥɹɸɬɫɹ� ɜɚɠɧɟɣɲɢɦɢ� ɡɚɝɪɹɡɧɹɸɳɢɦɢ�
ɜɟɳɟɫɬɜɚɦɢ� ɢ� ɧɚɯɨɞɹɬɫɹ� ɜ� ɩɨɱɜɟ� ɜ� ɜɢɞɟ� ɪɚɡɥɢɱɧɵɯ� ɯɢɦɢɱɟɫɤɢɯ�
ɫɨɟɞɢɧɟɧɢɣ��Ⱦɚɧɧɵɣ�ɜɢɞ� ɡɚɝɪɹɡɧɟɧɢɣ��ɩɪɟɞɫɬɚɜɥɹɟɬ� ɨɳɭɬɢɦɭɸ ɨɩɚɫɧɨɫɬɶ�
ɞɥɹ�ɱɟɥɨɜɟɤɚ�ɢ�ɞɪɭɝɢɯ�ɠɢɜɵɯ�ɨɪɝɚɧɢɡɦɨɜ� 

- ɩɟɫɬɢɰɢɞɵ� ɜɬɨɪɨɝɨ ɩɨɤɨɥɟɧɢɹ (ɞɢɯɥɨɪɞɢɮɟɧɢɥɬɪɢɯɥɨɪɷɬɚɧɚ���
ɬɪɟɬɶɟɝɨ�ɩɨɤɨɥɟɧɢɹ��ɫɭɥɶɮɨɧɢɥɦɨɱɟɜɢɧɵ��ɬɪɢɚɡɨɥɵ��ɝɥɢɮɨɫɚɬɵ���ȼɟɳɟɫɬɜɚ�
ɞɚɧɧɨɝɨ� ɩɨɤɨɥɟɧɢɹ� ɩɪɢɦɟɧɹɸɬɫɹ� ɞɨ� ɫɢɯ� ɩɨɪ�� ɞɥɹ� ɭɧɢɱɬɨɠɟɧɢɹ� ɜɪɟɞɧɵɯ�
ɝɪɵɡɭɧɨɜ�� ɧɚɫɟɤɨɦɵɯ�� ɫɨɪɧɹɤɨɜ�� ɉɨ� ɫɜɨɟɣ� ɨɩɚɫɧɨɫɬɢ� ɞɥɹ� ɱɟɥɨɜɟɤɚ� ɢ�
ɠɢɜɨɬɧɵɯ� ɨɧɢ� ɩɪɢɛɥɢɠɚɸɬɫɹ� ɤ� ɩɪɟɞɵɞɭɳɟɣ� ɝɪɭɩɩɟ�� Ⱦɥɢɬɟɥɶɧɨɫɬɶ�
ɧɚɯɨɠɞɟɧɢɟ�ɢɯ�ɜ�ɩɨɱɜɟ�ɪɚɡɥɢɱɧɨ��ɡɚɜɢɫɢɬ�ɨɬ�ɫɨɫɬɚɜɚ� 

- ɪɚɞɢɨɚɤɬɢɜɧɵɟ� ɜɟɳɟɫɬɜɚ, ɦɨɝɭɬ� ɩɨɩɚɫɬɶ� ɜ� ɬɪɨɮɢɱɟɫɤɭɸ� ɢɥɢ�
ɩɢɳɟɜɭɸ�ɰɟɩɶ��ɬɟɦ�ɫɚɦɵɦ�ɩɪɢɜɟɫɬɢ�ɤ�ɪɚɡɜɢɬɢɸ�ɡɚɛɨɥɟɜɚɧɢɣ�ɭ�ɠɢɜɨɬɧɵɯ�ɢ�
ɱɟɥɨɜɟɤɚ [4]. 

ɋɨɝɥɚɫɧɨ� ɞɚɧɧɵɦ� Ɇɢɧɢɫɬɟɪɫɬɜɚ� ɩɪɢɪɨɞɧɵɯ� ɪɟɫɭɪɫɨɜ� ɢ� ɷɤɨɥɨɝɢɢ�
Ɋɨɫɫɢɢ�� ɪɟɝɢɨɧɚɦɢ� ɫ� ɛɨɥɶɲɢɦ� ɭɪɨɜɧɟɦ� ɡɚɝɪɹɡɧɺɧɢɹ� ɩɨɱɜ� ɹɜɥɹɸɬɫɹ�
�ɪɢɫɭɧɨɤ) [1]: 
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Ⱦɨɥɹ�ɧɟɛɥɚɝɨɩɪɢɹɬɧɵɯ�ɩɪɨɛ�ɩɨɱɜɵ�ɩɨ�ɪɟɝɢɨɧɚɦ�ɊɎ 
 

ɉɪɢɦɨɪɫɤɢɣ ɤɪɚɣ ɹɜɥɹɟɬɫɹ� ɥɢɞɟɪɨɦ� ɫɪɟɞɢ� ɪɟɝɢɨɧɨɜ� ɫ� ɞɨɥɟɣ 
ɧɟɛɥɚɝɨɩɪɢɹɬɧɵɯ� ɩɪɨɛ ɩɨɱɜ ± ������� ɚ� ɬɚɤɠɟ� ɩɨ� ɭɪɨɜɧɸ�
ɦɢɤɪɨɛɢɨɥɨɝɢɱɟɫɤɨɝɨ� ɡɚɝɪɹɡɧɟɧɢɹ� ɩɨɱɜɵ�� ɇɚ� ɜɬɨɪɨɦ� ɦɟɫɬɟ� ɩɨ� ɞɚɧɧɨɦɭ 
ɩɨɤɚɡɚɬɟɥɸ� ɧɚɯɨɞɢɬɫɹ ɇɨɜɝɨɪɨɞɫɤɚɹ� ɨɛɥɚɫɬɶ� ± ������� ɋɚɧɤɬ-ɉɟɬɟɪɛɭɪɝ�
ɡɚɧɢɦɚɟɬ� ɬɪɟɬɶɸ� ɩɨɡɢɰɢɸ� ± ������� Ɍɚɤɠɟ� ɜ� ɫɩɢɫɨɤ� ɜɨɲɥɢ� Ʉɢɪɨɜɫɤɚɹ�
ɨɛɥɚɫɬɶ� ��������� ɪɟɫɩɭɛɥɢɤɚ� ɋɟɜɟɪɧɚɹ� Ɉɫɟɬɢɹ� �������� ɢ� ɋɜɟɪɞɥɨɜɫɤɚɹ�
ɨɛɥɚɫɬɶ� ��������� Ⱦɚɧɧɚɹ� ɩɪɨɛɥɟɦɚ� ɹɜɥɹɟɬɫɹ� ɚɤɬɭɚɥɶɧɨɣ� ɩɪɚɤɬɢɱɟɫɤɢ� ɞɥɹ�
ɜɫɟɯ� ɪɟɝɢɨɧɨɜ� ɊɎ�� ɉɨ� ɫɬɟɩɟɧɢ� ɡɚɝɪɹɡɧɟɧɢɹ� ɬɹɠɺɥɵɦɢ� ɦɟɬɚɥɥɚɦɢ�
ɥɢɞɢɪɭɸɬ�� ɉɪɢɦɨɪɫɤɢɣ� ɤɪɚɣ� ± ������� Ʉɢɪɨɜɫɤɚɹ� ɨɛɥɚɫɬɶ� ± 46,3%; 
ɋɟɜɟɪɧɚɹ�Ɉɫɟɬɢɹ�± �������ɚ�ɬɚɤɠɟ�ɑɟɥɹɛɢɧɫɤɚɹ�ɨɛɥɚɫɬɶ�± 21%. 

Ɉɫɧɨɜɧɵɦɢ ɡɚɝɪɹɡɧɹɸɳɢɦɢ� ɜɟɳɟɫɬɜɚɦɢ ɩɨɱɜɟɧɧɨɝɨ� ɩɨɤɪɨɜɚ� ɜ�
ɛɨɥɶɲɢɧɫɬɜɟ� ɪɟɝɢɨɧɨɜ� ɊɎ� ɹɜɥɹɸɬɫɹ� ɬɹɠɟɥɵɟ� ɦɟɬɚɥɥɵ�� ɂɡ-ɡɚ�
ɧɟɫɨɜɟɪɲɟɧɧɵɯ�ɫɢɫɬɟɦ�ɨɱɢɫɬɤɢ� ɩɪɨɦɵɲɥɟɧɧɵɯ�ɩɪɟɞɩɪɢɹɬɢɣ� ɩɨɩɚɞɚɸɬ�ɜ�
ɩɨɱɜɭ��ɨɧɢ ɚɤɤɭɦɭɥɢɪɭɸɬɫɹ�ɪɚɫɬɟɧɢɹɦɢ ɢ�ɩɪɢɜɨɞɹɬ ɤ�ɢɯ ɝɢɛɟɥɢ� ȼ�ɬɚɛɥɢɰɟ 
ɩɪɢɜɟɞɟɧɵ ɨɫɧɨɜɧɵɟ� ɬɟɯɧɨɝɟɧɧɵɟ� ɢɫɬɨɱɧɢɤɢ� ɩɨɫɬɭɩɥɟɧɢɹ� ɬɹɠɟɥɵɯ�
ɦɟɬɚɥɥɨɜ ɜ�ɡɚɜɢɫɢɦɨɫɬɢ�ɨɬ�ɨɬɪɚɫɥɢ�ɫɭɛɴɟɤɬɨɜ�ɷɤɨɧɨɦɢɤɢ� 

 
Ɉɫɧɨɜɧɵɟ�ɬɟɯɧɨɝɟɧɧɵɟ�ɢɫɬɨɱɧɢɤɢ�ɬɹɠɟɥɵɯ�ɦɟɬɚɥɥɨɜ 

ɂɫɬɨɱɧɢɤɢ�ɌɆ ɗɥɟɦɟɧɬɵ 
ɇɟɮɬɹɧɚɹ�ɩɪɨɦɵɲɥɟɧɧɨɫɬɶ Zn, Pb, Cu, Ni, Mn 

ɋɠɢɝɚɧɢɟ�ɧɟɮɬɢ Pb, As, Cd 
ɑɟɪɧɚɹ�ɦɟɬɚɥɥɭɪɝɢɹ Cu, Zn, Ni, Mn, Pb, Co, W 
ɐɜɟɬɧɚɹ�ɦɟɬɚɥɥɭɪɝɢɹ W, Hg, Pb, Sb, Zn, Cu, Mn, Cd, Co 

ɋɠɢɝɚɧɢɟ�ɭɝɥɹ As, Sb, Cd, Mo, Cr 
ɗɧɟɪɝɟɬɢɤɚ Se, As, Sb 

 

Ɋɹɞ���
ɉɪɢɦɨɪɫɤɢɣ�ɤɪɚɣ��

48,10% 

Ɋɹɞ���
ɇɨɜɝɨɪɨɞɫɤɚɹ�
ɨɛɥɚɫɬɶ�������� Ɋɹɞ���ɋɚɧɤɬ-

ɉɟɬɟɪɛɭɪɝ����� 
Ɋɹɞ���Ʉɢɪɨɜɫɤɚɹ�
ɨɛɥɚɫɬɶ�������� Ɋɹɞ���ɋɟɜɟɪɧɚɹ�Ɉɫɟɬɢɹ�������� 

Ɋɹɞ���
ɋɜɟɪɞɥɨɜɫɤɚɹ�
ɨɛɥɚɫɬɶ�������� 
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Ʉ� ɜɨɡɧɢɤɧɨɜɟɧɢɸ� ɷɪɨɡɢɢ� ɢ� ɞɟɮɥɹɰɢɢ� ɩɨɱɜ�� ɫɧɢɠɟɧɢɸ� ɢɯ�
ɩɪɨɞɭɤɬɢɜɧɨɫɬɢ� ɢ� ɤɚɱɟɫɬɜɚ�� ɩɪɢɜɨɞɢɬɶ� ɡɚɝɪɹɡɧɟɧɧɨɫɬɶ� ɯɢɦɢɱɟɫɤɢɦɢ�
ɜɟɳɟɫɬɜɚɦɢ��ɢɡɛɵɬɨɤ�ɩɟɫɬɢɰɢɞɨɜ�ɢ�ɞɪɭɝɢɯ�ɜɪɟɞɧɵɯ�ɦɢɧɟɪɚɥɶɧɵɯ�ɜɟɳɟɫɬɜ. 

ɋɭɳɟɫɬɜɭɟɬ�ɦɧɨɠɟɫɬɜɨ�ɦɟɬɨɞɨɜ�ɜɨɫɫɬɚɧɨɜɥɟɧɢɹ�ɩɨɱɜɟɧɧɨɝɨ�ɩɨɤɪɨɜɚ��
ɪɚɫɫɦɨɬɪɢɦ�ɧɟɤɨɬɨɪɵɟ�ɢɡ�ɧɢɯ�  

ɋɚɦɵɦɢ ɪɚɫɩɪɨɫɬɪɚɧɟɧɧɵɦɢ� ɹɜɥɹɸɬɫɹ ɦɟɯɚɧɢɱɟɫɤɢɟ� ɫɩɨɫɨɛɵ�� ɤ�
ɤɨɬɨɪɵɦ� ɨɬɧɨɫɹɬɫɹ�� ɪɵɯɥɟɧɢɟ�� ɱɚɫɬɵɟ� ɜɫɩɚɲɤɢ�� ɞɢɫɤɨɜɚɧɢɟ�� ɪɚɫɩɚɲɤɚ�
ɡɚɝɪɹɡɧɟɧɧɵɯ� ɧɟɮɬɶɸ� ɡɟɦɟɥɶ�� Ⱦɚɧɧɵɣ� ɫɩɨɫɨɛ ɫɬɢɦɭɥɢɪɭɟɬ ɩɪɨɰɟɫɫɵ 
ɪɚɡɪɭɲɟɧɢɹ�ɯɢɦɢɱɟɫɤɢɯ�ɜɟɳɟɫɬɜ ɜ�ɩɨɱɜɟ� 

Ɉɞɧɢɦ�ɢɡ� ɷɮɮɟɤɬɢɜɧɵɯ�ɛɢɨɥɨɝɢɱɟɫɤɢɯ�ɦɟɬɨɞɨɜ�� ɩɪɢɦɟɧɹɸɳɢɦɫɹ ɜ�
ɪɚɡɥɢɱɧɵɯ� ɪɟɝɢɨɧɚɯ� Ɋɨɫɫɢɢ�� ɹɜɥɹɟɬɫɹ� ɦɢɤɪɨɛɢɨɥɨɝɢɱɟɫɤɚɹ� ɨɱɢɫɬɤɚ� ɩɨɱɜ��
ɡɚɝɪɹɡɧɟɧɧɵɯ� ɧɟɮɬɶɸ� ɢ� ɧɟɮɬɟɩɪɨɞɭɤɬɚɦɢ�� ɜ� ɬɨɦ� ɱɢɫɥɟ� ɭɝɥɟɜɨɞɨɪɨɞɚɦɢ, 
ɮɟɧɨɥɚɦɢ��ɩɢɪɟɧɚɦɢ��ȼ�ɤɚɱɟɫɬɜɟ�ɛɢɨɩɪɟɩɚɪɚɬɚ�ɧɚɢɛɨɥɟɟ�ɱɚɫɬɨ�ɢɫɩɨɥɶɡɭɸɬ 
©Ɇɢɤɪɨɦɢɰɟɬª��ɦɢɤɪɨɝɪɢɛɵ���ɞɚɧɧɚɹ�ɬɟɯɧɨɥɨɝɢɹ�ɩɨɡɜɨɥɹɟɬ�ɨɱɢɳɚɬɶ�ɩɨɱɜɭ�
ɞɨ� ɝɥɭɛɢɧɵ� ���� ɦ� ɞɨ� ɨɛɪɚɡɨɜɚɧɢɹ� ɩɨɥɟɡɧɨɣ� ɞɥɹ� ɩɨɱɜ� ɢ� ɷɤɨɥɨɝɢɱɟɫɤɢ�
ɛɟɡɨɩɚɫɧɨɣ�ɛɢɨɦɚɫɫɵ� 

ȿɳɺ�ɨɞɧɢɦ�ɷɮɮɟɤɬɢɜɧɵɦ�ɩɪɢɦɟɧɹɟɦɵɦ�ɦɟɬɨɞɨɦ� ɨɱɢɫɬɤɢ�ɩɨɱɜɵ�ɨɬ�
ɡɚɝɪɹɡɧɟɧɢɹ� ɹɜɥɹɟɬɫɹ� ɚɤɬɢɜɢɡɚɰɢɹ� ɦɢɤɪɨɮɥɨɪɵ�� Ɇɟɬɨɞ� ɨɫɧɨɜɚɧ� ɧɚ�
ɨɠɢɜɥɟɧɢɢ��ɫɭɳɟɫɬɜɭɸɳɟɣ�ɜ�ɩɨɱɜɟ�ɢɥɢ�ɩɨɪɨɞɟ�ɦɢɤɪɨɮɥɨɪɵ��ȼ�ɪɟɡɭɥɶɬɚɬɟ 
ɦɢɤɪɨɨɪɝɚɧɢɡɦɵ�ɜɵɡɵɜɚɸɬ�ɪɚɡɪɭɲɟɧɢɟ�ɡɚɝɪɹɡɧɢɬɟɥɟɣ��ɩɭɬɟɦ�ɢɯ�ɚɤɬɢɜɧɨɝɨ 
ɩɨɝɥɨɳɟɧɢɹ�� 

ȼ� ɩɨɫɥɟɞɧɟɟ ɜɪɟɦɹ� ɜɫɺ� ɱɚɳɟ� ɫɬɚɥɢ� ɢɫɩɨɥɶɡɨɜɚɬɶ ɦɟɬɨɞɵ�
ɷɥɟɤɬɪɨɤɢɧɟɬɢɱɟɫɤɨɣ� ɚɤɬɢɜɢɡɚɰɢɢ� ɛɢɨɞɟɝɪɚɞɚɰɢɢ�� Ɇɟɬɨɞ� ɨɫɧɨɜɚɧ� ɧɚ�
ɜɨɡɞɟɣɫɬɜɢɟ� ɷɥɟɤɬɪɢɱɟɫɤɨɝɨ� ɬɨɤɚ ɧɚ�ɩɨɱɜɟɧɧɵɣ�ɩɨɤɪɨɜ�� ɱɬɨ ɨɛɟɫɩɟɱɢɜɚɟɬ 
ɦɢɝɪɚɰɢɸ�ɦɢɤɪɨɨɪɝɚɧɢɡɦɨɜ��ɢɦɟɸɳɢɯ�ɫɨɛɫɬɜɟɧɧɵɣ�ɡɚɪɹɞ�ɩɨ�ɡɚɝɪɹɡɧɟɧɧɨɣ�
ɡɨɧɟ�� ɱɬɨ ɝɚɪɚɧɬɢɪɭɟɬ� ɛɨɥɟɟ� ɛɵɫɬɪɭɸ� ɢ� ɪɚɜɧɨɦɟɪɧɭɸ� ɨɱɢɫɬɤɭ� ɝɪɭɧɬɚ��
Ɇɟɯɚɧɢɡɦ� ɛɢɨɞɟɝɪɚɞɚɰɢɢ ɫ� ɩɨɦɨɳɶɸ� ɭɥɶɬɪɚɡɜɭɤɚ� ɫɨɫɬɨɢɬ� ɜ� ɪɚɡɞɟɥɟɧɢɢ�
ɛɨɥɶɲɢɯ�ɩɨɱɜɟɧɧɵɯ� ɚɝɪɟɝɚɬɨɜ�� ɞɥɹ� ɭɜɟɥɢɱɟɧɢɹ� ɞɨɫɬɭɩɧɨɫɬɢ� ɡɚɝɪɹɡɧɢɬɟɥɹ�
ɞɥɹ�ɦɢɤɪɨɨɪɝɚɧɢɡɦɨɜ��Ⱦɥɹ�ɩɪɨɜɟɞɟɧɢɹ�ɩɪɨɰɟɫɫɚ�ɛɢɨɞɟɫɬɪɭɤɰɢɢ��ɧɚɢɛɨɥɟɟ�
ɢɞɟɚɥɶɧɵɦɢ�ɹɜɥɹɸɬɫɹ�ɧɟɣɬɪɚɥɶɧɵɟ�ɩɨɱɜɵ� 

Ⱦɪɭɝɢɦ ɜɫɬɪɟɱɚɸɳɢɦɫɹ ɫɩɨɫɨɛɨɦ� ɛɢɨɚɤɬɢɜɚɰɢɢ� ɹɜɥɹɟɬɫɹ�
ɭɫɨɜɟɪɲɟɧɫɬɜɨɜɚɧɢɟ ɭɫɥɨɜɢɣ� ɚɷɪɚɰɢɢ� ɩɨɱɜɵ�� ɡɚ� ɫɱɟɬ� ɞɨɛɚɜɨɤ� ɜɨɡɞɭɯɚ��
Ⱦɚɧɧɵɣ� ɦɟɬɨɞ ɩɪɢɦɟɧɹɟɬɫɹ� ɩɪɢ� ɡɚɝɪɹɡɧɟɧɢɢ� ɩɨɱɜ� ɞɢɡɟɥɶɧɵɦ� ɬɨɩɥɢɜɨɦ��
ɥɟɬɭɱɢɦɢ� ɭɝɥɟɜɨɞɨɪɨɞɚɦɢ� ɢ� ɞɪɭɝɢɦɢ� ɡɚɝɪɹɡɧɢɬɟɥɹɦɢ�� ɇɟɪɟɞɤɨ� ɦɟɬɨɞɵ�
ɩɪɨɞɭɜɤɢ�ɜɨɡɞɭɯɨɦ�ɫɨɜɦɟɳɚɸɬ�ɫ�ɜɜɟɞɟɧɢɟ�ɩɢɬɚɬɟɥɶɧɵɯ�ɜɟɳɟɫɬɜ��ɷɬɨ�ɞɚɟɬ�
ɪɹɞ� ɩɪɟɢɦɭɳɟɫɬɜ�� ɬɚɤɢɯ� ɤɚɤ ɨɩɬɢɦɢɡɚɰɢɹ� ɛɚɥɚɧɫɚ� ɩɢɬɚɬɟɥɶɧɵɯ� ɜɟɳɟɫɬɜ��
ɭɥɭɱɲɟɧɢɟ� ɭɫɥɨɜɢɣ� ɞɵɯɚɧɢɹ�� ɞɨɫɬɭɩɧɨɫɬɶ� ɢ� ɩɨɞɜɢɠɧɨɫɬɶ�
ɧɟɜɨɞɨɪɚɫɬɜɨɪɢɦɵɯ�ɨɪɝɚɧɢɱɟɫɤɢɯ�ɡɚɝɪɹɡɧɢɬɟɥɟɣ [2]. 

Ɍɚɤɢɦ� ɨɛɪɚɡɨɦ�� ɩɪɨɛɥɟɦɚ� ɨɛɪɚɡɨɜɚɧɢɹ� ɨɬɯɨɞɨɜ� ɜ� ɧɚɫɬɨɹɳɟɟ� ɜɪɟɦɹ�
ɹɜɥɹɟɬɫɹ� ɱɪɟɡɜɵɱɚɣɧɨ� ɚɤɬɭɚɥɶɧɨɣ�� ɬ�ɤ�� ɡɚɝɪɹɡɧɟɧɧɚɹ� ɩɨɱɜɚ� ɹɜɥɹɟɬɫɹ�
ɢɫɬɨɱɧɢɤɨɦ�ɦɢɝɪɚɰɢɢ�ɜɪɟɞɧɵɯ�ɫɨɟɞɢɧɟɧɢɣ�ɞɥɹ�ɠɢɡɧɢ�ɱɟɥɨɜɟɤɚ��ɋɪɟɞɨɣ��ɜ�
ɤɨɬɨɪɨɣ� ɩɪɨɢɫɯɨɞɢɬ� ɜɡɚɢɦɨɞɟɣɫɬɜɢɟ� ɜɨɡɞɭɲɧɵɯ� ɢ� ɜɨɞɧɵɯ� ɤɨɦɩɨɧɟɧɬɨɜ� 
ɮɚɤɬɨɪɨɦ� ɫɚɧɢɬɚɪɧɨ-ɷɩɢɞɟɦɢɨɥɨɝɢɱɟɫɤɨɝɨ� ɫɨɫɬɨɹɧɢɹ� ɪɟɝɢɨɧɨɜ�� ɩɨɷɬɨɦɭ�
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ɨɛɟɫɩɟɱɟɧɢɟ� ɷɤɨɥɨɝɢɱɟɫɤɨɣ� ɛɟɡɨɩɚɫɧɨɫɬɢ� ɩɨɱɜɟɧɧɨɝɨ� ɩɨɤɪɨɜɚ� ɨɤɚɡɵɜɚɟɬ�
ɧɟɩɨɫɪɟɞɫɬɜɟɧɧɨɟ�ɜɨɡɞɟɣɫɬɜɢɟ�ɧɚ�ɫɨɫɬɨɹɧɢɟ�ɜɫɟɣ�ɷɤɨɫɢɫɬɟɦɵ�ɜ�ɰɟɥɨɦ.  
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ɩɨɞɫɨɥɧɟɱɧɨɝɨ� ɦɚɫɥɚ�� Ɉɧɚ� ɹɜɥɹɟɬɫɹ� ɩɟɪɫɩɟɤɬɢɜɧɵɦ� ɫɵɪɶɟɦ� ɞɥɹ�
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ɩɪɨɢɡɜɨɞɫɬɜɚ� ɚɞɫɨɪɛɟɧɬɨɜ� ɞɥɹ� ɨɱɢɫɬɤɢ� ɫɬɨɱɧɵɯ� ɜɨɞ� ɨɬ� ɫɢɧɬɟɬɢɱɟɫɤɢɯ�
ɨɪɝɚɧɢɱɟɫɤɢɯ�ɤɪɚɫɢɬɟɥɟɣ� 

Ɇɚɬɟɪɢɚɥɵ� ɢ� ɦɟɬɨɞɵ�� Ɉɛɴɟɤɬɨɦ� ɢɫɫɥɟɞɨɜɚɧɢɣ� ɹɜɥɹɥɚɫɶ�
ɩɨɞɫɨɥɧɟɱɧɚɹ� ɥɭɡɝɚ�� ɩɨɥɭɱɟɧɧɚɹ� ɜ� ɁȺɈ� ©ɋɚɦɚɪɚɚɝɪɨɩɪɨɦɩɟɪɟɪɚɛɨɬɤɚª��
ɉɨɞɫɨɥɧɟɱɧɭɸ� ɥɭɡɝɭ� ɜɵɫɭɲɢɜɚɥɢ� ɩɪɢ� ɬɟɦɩɟɪɚɬɭɪɟ� ���� �ɋ� ɜ� ɫɭɲɢɥɶɧɨɦ�
ɲɤɚɮɭ� ©ɗɄɊɈɋª� ɞɨ� ɩɨɫɬɨɹɧɧɨɣ� ɦɚɫɫɵ�� Ⱥɧɚɥɢɡ� ɝɪɚɧɭɥɨɦɟɬɪɢɱɟɫɤɨɝɨ�
ɫɨɫɬɚɜɚ� ɩɨɞɫɨɥɧɟɱɧɨɣ� ɥɭɡɝɢ� ɩɪɨɜɨɞɢɥɢ� ɩɭɬɟɦ� ɩɪɨɫɟɢɜɚɧɢɹ� ɱɟɪɟɡ� ɫɢɬɚ�
ɪɚɡɥɢɱɧɨɝɨ�ɤɚɥɢɛɪɚ�ɩɨ�ȽɈɋɌ�Ɋ�����-�����>�@��ɉɨɤɚɡɚɬɟɥɢ�ɚɞɫɨɪɛɰɢɨɧɧɨɣ�
ɚɤɬɢɜɧɨɫɬɢ� ɩɨɞɫɨɥɧɟɱɧɨɣ� ɥɭɡɝɢ� ɩɨ� ɦɟɬɢɥɟɧɨɜɨɦɭ� ɫɢɧɟɦɭ� ɢ� ɦɟɬɢɥɨɜɨɦɭ�
ɨɪɚɧɠɟɜɨɦɭ�ɨɩɪɟɞɟɥɹɥɢ�ɩɨ�ȽɈɋɌ�����-74 [4]. 

Ɋɟɡɭɥɶɬɚɬɵ� ɢ� ɢɯ� ɨɛɫɭɠɞɟɧɢɟ� Ʌɚɛɨɪɚɬɨɪɧɵɟ� ɢɫɫɥɟɞɨɜɚɧɢɹ�
ɝɪɚɧɭɥɨɦɟɬɪɢɱɟɫɤɨɝɨ�ɫɨɫɬɚɜɚ��ɩɨɤɚɡɚɥɢ��ɱɬɨ�ɜ�ɫɨɫɬɚɜɟ�ɩɨɞɫɨɥɧɟɱɧɨɣ�ɥɭɡɝɢ�
ɩɪɟɨɛɥɚɞɚɸɬ� ɤɪɭɩɧɵɟ� ɮɪɚɤɰɢɢ�� ɢɦɟɸɳɢɟ� ɪɚɡɦɟɪ� ɱɚɫɬɢɰ� ���� ɦɦ� ɢ� ɛɨɥɟɟ�
�ɪɢɫ������ɋɜɵɲɟ������ɩɨɞɫɨɥɧɟɱɧɨɣ�ɥɭɡɝɢ�ɫɨɫɬɚɜɥɹɟɬ�ɮɪɚɤɰɢɹ�ɫ�ɪɚɡɦɟɪɨɦ�
ɱɚɫɬɢɰ� ���� ɦɦ� ɢ� ɛɨɥɟɟ�� Ɏɪɚɤɰɢɢ� ɫ� ɪɚɡɦɟɪɨɦ� ɱɚɫɬɢɰ� ���� ɦɦ� ɢ� ɦɟɧɟɟ�
ɫɨɫɬɚɜɥɹɸɬ�ɧɟ�ɛɨɥɟɟ�����ɩɨɞɫɨɥɧɟɱɧɨɣ�ɥɭɡɝɢ�� 

 

Ɋɢɫ�����Ƚɪɚɮɢɤ�ɫɢɬɨɜɨɝɨ�ɚɧɚɥɢɡɚ�ɩɨɞɫɨɥɧɟɱɧɨɣ�ɥɭɡɝɢ 
 

ɍ� ɪɚɡɥɢɱɧɵɯ� ɮɪɚɤɰɢɣ� ɩɨɞɫɨɥɧɟɱɧɨɣ� ɥɭɡɝɢ� ɜɵɹɜɥɟɧɚ� ɫɩɨɫɨɛɧɨɫɬɶ�
ɚɞɫɨɪɛɢɪɨɜɚɬɶ� ɬɢɨɡɢɧɨɜɵɣ� ɤɪɚɫɢɬɟɥɶ� ɦɟɬɢɥɟɧɨɜɵɣ� ɫɢɧɢɣ� �ɪɢɫ�� ��� ɢ�
ɚɡɨɤɪɚɫɢɬɟɥɶ�ɦɟɬɢɥɨɜɵɣ�ɨɪɚɧɠɟɜɵɣ��ɪɢɫ����.  
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Ɋɢɫ�����Ⱥɞɫɨɪɛɰɢɨɧɧɚɹ�ɚɤɬɢɜɧɨɫɬɢ�ɪɚɡɥɢɱɧɵɯ�ɮɪɚɤɰɢɣ�ɩɨɞɫɨɥɧɟɱɧɨɣ�ɥɭɡɝɢ� 
ɩɨ�ɦɟɬɢɥɟɧɨɜɨɦɭ ɫɢɧɟɦɭ 
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Ⱥɞɫɨɪɛɰɢɨɧɧɚɹ� ɚɤɬɢɜɧɨɫɬɶ� ɜ� ɨɬɧɨɲɟɧɢɢ� ɦɟɬɢɥɟɧɨɜɨɝɨ� ɫɢɧɟɝɨ� ɢ�
ɦɟɬɢɥɨɜɨɝɨ� ɨɪɚɧɠɟɜɨɝɨ� ɩɪɨɹɜɥɹɟɬ� ɬɟɧɞɟɧɰɢɸ� ɤ� ɭɜɟɥɢɱɟɧɢɸ� ɫ�
ɭɦɟɧɶɲɟɧɢɟɦ� ɪɚɡɦɟɪɚ�ɮɪɚɤɰɢɣ� ɩɨɞɫɨɥɧɟɱɧɨɣ� ɥɭɡɝɢ�� ɋɨɞɟɪɠɚɧɢɟ� ɦɟɥɤɢɯ�
ɮɪɚɤɰɢɣ�ɜ�ɩɨɞɫɨɥɧɟɱɧɨɣ�ɥɭɡɝɟ�ɦɨɠɧɨ�ɩɨɜɵɫɢɬɶ�ɩɭɬɟɦ�ɪɚɡɦɨɥɚ� 

Ɂɚɤɥɸɱɟɧɢɟ� ɉɨɞɫɨɥɧɟɱɧɭɸ� ɥɭɡɝɭ� ɦɨɠɧɨ� ɢɫɩɨɥɶɡɨɜɚɬɶ� ɜ� ɤɚɱɟɫɬɜɟ�
ɚɞɫɨɪɛɟɧɬɚ� ɞɥɹ� ɨɱɢɫɬɤɢ� ɫɬɨɱɧɵɯ� ɜɨɞ� ɨɬ� ɫɢɧɬɟɬɢɱɟɫɤɢɯ� ɨɪɝɚɧɢɱɟɫɤɢɯ�
ɬɢɨɡɢɧɨɜɨɝɨ� ɤɪɚɫɢɬɟɥɹ� ɦɟɬɢɥɟɧɨɜɨɝɨ� ɫɢɧɟɝɨ ɢ� ɚɡɨɤɪɚɫɢɬɟɥɹ� ɦɟɬɢɥɨɜɨɝɨ�
ɨɪɚɧɠɟɜɨɝɨ. 

 
Ʌɢɬɟɪɚɬɭɪɚ 

 
1. De Gisia, S., Lofranoab, G., Grassib, M., Notarnicolaa, M. Characteristics and 
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2. Bhatnagar, A., 6LOODQSll, M. Utilization of agro-industrial and municipal waste 
materials as potential adsorbents for water treatment ± A review. ± Chemical Engineering 
Journal. ± 201. ± V. 157. ± P.  277 ± 296. 

��� ȽɈɋɌ� Ɋ� �����-������ Ɇɚɬɟɪɢɚɥɵ� ɮɢɥɶɬɪɭɸɳɢɟ� ɡɟɪɧɢɫɬɵɟ�� Ɉɛɳɢɟ�
ɬɟɯɧɢɱɟɫɤɢɟ�ɭɫɥɨɜɢɹ��± Ɇ���Ƚɨɫɫɬɚɧɞɚɪɬ�Ɋɨɫɫɢɢ��������± ���ɫ� 

��� ȽɈɋɌ� ����-����ɍɝɨɥɶ� ɚɤɬɢɜɧɵɣ� ɨɫɜɟɬɥɹɸɳɢɣ� ɞɪɟɜɟɫɧɵɣ�ɩɨɪɨɲɤɨɨɛɪɚɡɧɵɣ��
Ɍɟɯɧɢɱɟɫɤɢɟ�ɭɫɥɨɜɢɹ��± Ɇ���ɂɡɞɚɬɟɥɶɫɬɜɨ�ɫɬɚɧɞɚɪɬɨɜ��������± ���ɫ�� 

 
 
 

ȼ�ȼ��ɋɨɥɞɚɬɨɜɚ��Ⱥ�Ⱥ��Ɏɨɦɢɧɚ 
 

ɇɚɰɢɨɧɚɥɶɧɵɣ�ɢɫɫɥɟɞɨɜɚɬɟɥɶɫɤɢɣ�ɭɧɢɜɟɪɫɢɬɟɬ�ɂɌɆɈ�� 
ɝ��ɋɚɧɤɬ-ɉɟɬɟɪɛɭɪɝ� 

ɋɚɪɚɬɨɜɫɤɢɣ�ɝɨɫɭɞɚɪɫɬɜɟɧɧɵɣ�ɬɟɯɧɢɱɟɫɤɢɣ�ɭɧɢɜɟɪɫɢɬɟɬ� 
ɢɦɟɧɢ Ƚɚɝɚɪɢɧɚ�ɘ�Ⱥ� 

 
ɋɌɊȺɌȿȽɂə�ɗɄɈɅɈȽɂɑȿɋɄɈȽɈ�ɉɊɈɋȼȿɓȿɇɂə�ɇȺɋȿɅȿɇɂə�

ɝ��ɋȺɊȺɌɈȼȺ�ȾɅə�Ɋȿɒȿɇɂə�ɉɊɈȻɅȿɆɕ�ɊȺɁȾȿɅɖɇɈȽɈ�
ɋȻɈɊȺ�ɈɌɏɈȾɈȼ�ɂ�ɊȿȺɅɂɁȺɐɂɂ�ɋɂɋɌȿɆɕ�ɊȺɋɒɂɊȿɇɇɈɃ�

ɈɌȼȿɌɋɌȼȿɇɇɈɋɌɂ�ɉɊɈɂɁȼɈȾɂɌȿɅə 
 

ȼ� ɪɚɛɨɬɟ� ɛɵɥɚ� ɩɪɨɜɟɞɟɧɚ� ɨɰɟɧɤɚ� ɫɥɨɠɢɜɲɟɣɫɹ� ɜ�ɋɚɪɚɬɨɜɟ ɫɢɬɭɚɰɢɢ� ɩɨ� ɫɛɨɪɭ��
ɧɚɤɨɩɥɟɧɢɸ� ɢ� ɭɬɢɥɢɡɚɰɢɢ� ɬɜɟɪɞɵɯ� ɤɨɦɦɭɧɚɥɶɧɵɯ� ɨɬɯɨɞɨɜ� ɢ� ɪɚɡɪɚɛɨɬɚɧɚ� ɫɬɪɚɬɟɝɢɹ�
ɫɨɜɟɪɲɟɧɫɬɜɨɜɚɧɢɹ� ɷɬɨɣ� ɫɢɫɬɟɦɵ� ɩɭɬɟɦ� ɷɤɨɥɨɝɢɱɟɫɤɨɝɨ� ɨɛɪɚɡɨɜɚɧɢɹ� ɢ� ɩɪɨɫɜɟɳɟɧɢɹ�
ɧɚɫɟɥɟɧɢɹ�� Ɋɚɡɪɚɛɨɬɚɧ� ɢ� ɩɪɨɜɟɞɟɧ� ɨɩɪɨɫ� ɠɢɬɟɥɟɣ� ɝɨɪɨɞɚ� ɩɨ� ɝɨɬɨɜɧɨɫɬɢ� ɢ�
ɜɨɜɥɟɱɟɧɧɨɫɬɢ� ɜ� ɪɚɡɞɟɥɶɧɵɣ� ɫɛɨɪ� ɢ� ɫɨɪɬɢɪɨɜɤɭ� ɨɬɯɨɞɨɜ�� Ɋɚɡɪɚɛɨɬɚɧ� ɭɧɢɤɚɥɶɧɵɣ� ɞɥɹ�
ɪɟɝɢɨɧɚ� ɨɛɪɚɡɨɜɚɬɟɥɶɧɵɣ� ɦɚɫɬɟɪ-ɤɥɚɫɫ�� ɧɚɰɟɥɟɧɧɵɣ� ɧɚ� ɪɚɡɜɢɬɢɟ� ɷɤɨɥɨɝɢɱɟɫɤɨɝɨ�
ɦɵɲɥɟɧɢɹ�ɢ�ɮɨɪɦɢɪɨɜɚɧɢɟ�ɧɚɜɵɤɨɜ�ɪɚɡɞɟɥɶɧɨɝɨ�ɫɛɨɪɚ� 

Ʉɥɸɱɟɜɵɟ� ɫɥɨɜɚ�� ɪɚɡɞɟɥɶɧɵɣ� ɫɛɨɪ� ɨɬɯɨɞɨɜ�� ɷɤɨɥɨɝɢɱɟɫɤɨɟ� ɨɛɪɚɡɨɜɚɧɢɟ��
ɪɚɫɲɢɪɟɧɧɚɹ�ɨɬɜɟɬɫɬɜɟɧɧɨɫɬɶ�ɩɪɨɢɡɜɨɞɢɬɟɥɹ��ɪɟɝɢɨɧɚɥɶɧɵɣ�ɨɩɟɪɚɬɨɪ� 
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ȼɨɩɪɨɫɵ�� ɫɜɹɡɚɧɧɵɟ� ɫ� ɨɛɪɚɳɟɧɢɟɦ� ɫ� ɨɬɯɨɞɚɦɢ, ɤɨɫɜɟɧɧɨ� ɜɥɢɹɸɬ�
ɧɚ� ɦɧɨɝɢɟ� ɫɮɟɪɵ� ɫɨɰɢɚɥɶɧɨɣ� ɢ� ɷɤɨɧɨɦɢɱɟɫɤɨɣ� ɠɢɡɧɢ� ɫɬɪɚɧɵ�� Ɉɬ� ɢɯ�
ɪɟɲɟɧɢɹ�ɡɚɜɢɫɹɬ�ɢ�ɭɪɨɜɟɧɶ�ɤɨɦɮɨɪɬɚ�ɝɨɪɨɞɫɤɨɣ�ɫɪɟɞɵ��ɢ ɤɚɱɟɫɬɜɨ�ɠɢɡɧɢ�
ɝɪɚɠɞɚɧ�� ɇɚ� ɞɚɧɧɵɣ� ɦɨɦɟɧɬ� ɛɥɢɡɤɚ� ɤ� ɤɪɢɬɢɱɟɫɤɨɣ� ɫɢɬɭɚɰɢɹ� ɫ�
ɨɮɢɰɢɚɥɶɧɵɦɢ� ɩɨɥɢɝɨɧɚɦɢ�� ɉɪɢ� ɫɭɳɟɫɬɜɭɸɳɢɯ� ɬɟɦɩɚɯ� ɪɨɫɬɚ� ɨɛɴɟɦɨɜ�
ɬɜɟɪɞɵɯ� ɤɨɦɦɭɧɚɥɶɧɵɯ� ɨɬɯɨɞɨɜ� �ɌɄɈ�� ��-���� ɜ� ɝɨɞ�� ɜ� ��� ɪɟɝɢɨɧɚɯ� ɢɯ�
ɦɨɳɧɨɫɬɢ�ɛɭɞɭɬ�ɢɫɱɟɪɩɚɧɵ�ɞɨ������ɝɨɞɚ��ɚ�ɜ����ɢɡ�ɧɢɯ� ± ɞɨ������ɝɨɞɚ��
ɉɪɢ� ɷɬɨɦ� ɜɨɡɦɨɠɧɨɫɬɟɣ� ɫɨɡɞɚɬɶ� ɧɨɜɵɟ� ɩɨɥɢɝɨɧɵ� ɭ� ɛɨɥɶɲɢɧɫɬɜɚ�
ɪɟɝɢɨɧɨɜ� ɧɟɬ�� Ɍɪɟɛɭɸɬ� ɩɟɪɟɫɦɨɬɪɚ� ɢ� ɪɟɝɢɨɧɚɥɶɧɵɟ� ɩɪɨɝɪɚɦɦɵ�
ɨɛɪɚɳɟɧɢɹ� ɫ� ɨɬɯɨɞɚɦɢ�� ɜ� ɬɨɦ� ɱɢɫɥɟ� ɜ� ɋɚɪɚɬɨɜɫɤɨɣ� ɨɛɥɚɫɬɢ�� ȼ� ɫɜɹɡɢ� ɫ�
ɷɬɢɦ�ɰɟɥɶɸ� ɪɚɛɨɬɵ� ɫɬɚɥɚ� ɪɚɡɪɚɛɨɬɤɚ� ɫɬɪɚɬɟɝɢɢ�ɩɨ� ɪɟɚɥɢɡɚɰɢɢ� ɫɢɫɬɟɦɵ�
ɪɚɡɞɟɥɶɧɨɝɨ� ɫɛɨɪɚ� ɨɬɯɨɞɨɜ� ɩɭɬɟɦ� ɷɤɨɥɨɝɢɱɟɫɤɨɝɨ� ɨɛɪɚɡɨɜɚɧɢɹ� ɜ� ɝ��
ɋɚɪɚɬɨɜɟ� 

ɉɪɨɛɥɟɦɚ� ɨɛɪɚɳɟɧɢɹ� ɫ� ɨɬɯɨɞɚɦɢ� ɭɠɟ� ɞɚɜɧɨ� ɢɦɟɟɬ� ɝɥɨɛɚɥɶɧɵɣ�
ɯɚɪɚɤɬɟɪ�� ɢ� ɜ� ɧɚɫɬɨɹɳɟɟ� ɜɪɟɦɹ� ɭɩɪɚɜɥɟɧɢɟ� ɢɦɢ� ɜɤɥɸɱɟɧɨ� ɜ� ɤɚɱɟɫɬɜɟ�
ɡɚɞɚɱɢ� ɜ� ɐɟɥɶ� ɭɫɬɨɣɱɢɜɨɝɨ� ɪɚɡɜɢɬɢɹ� ɈɈɇ� ʋ� ��� ©Ɉɛɟɫɩɟɱɟɧɢɟ�
ɭɫɬɨɣɱɢɜɵɯ�ɦɨɞɟɥɟɣ�ɩɨɬɪɟɛɥɟɧɢɹ�ɢ�ɩɪɨɢɡɜɨɞɫɬɜɚª��ɂɟɪɚɪɯɢɹ�ɨɛɪɚɳɟɧɢɹ�
ɫ� ɨɬɯɨɞɚɦɢ� ɡɚɤɥɸɱɚɟɬɫɹ� ɜ� ɫɥɟɞɭɸɳɢɯ� ɷɬɚɩɚɯ�� ɫɨɤɪɚɳɚɬɶ� ɨɛɪɚɡɨɜɚɧɢɟ�
ɨɬɯɨɞɨɜ��ɭɜɟɥɢɱɢɜɚɬɶ�ɨɛɴɟɦɵ�ɩɟɪɟɪɚɛɨɬɤɢ�ɢ�ɩɨɜɬɨɪɧɨɝɨ�ɢɫɩɨɥɶɡɨɜɚɧɢɹ��
ɜɧɟɞɪɹɬɶ� ɷɤɨɥɨɝɢɱɧɵɟ� ɫɩɨɫɨɛɵ� ɡɚɯɨɪɨɧɟɧɢɟ� ɨɬɯɨɞɨɜ ɩɪɢ� ɨɬɫɭɬɫɬɜɢɢ�
ɜɨɡɦɨɠɧɵɯ�ɚɥɶɬɟɪɧɚɬɢɜ�>�@� 

Ȼɨɥɶɲɭɸ�ɱɚɫɬɶ�ɨɬɯɨɞɨɜ�ɩɨɬɪɟɛɥɟɧɢɹ�ɫɨɫɬɚɜɥɹɟɬ�ɬɚɪɚ�ɢ�ɭɩɚɤɨɜɤɚ�ɨɬ�
ɬɨɜɚɪɨɜ�� ɱɬɨ� ɨɛɭɫɥɚɜɥɢɜɚɟɬ� ɧɟɨɛɯɨɞɢɦɨɫɬɶ� ɪɟɝɭɥɢɪɨɜɚɧɢɹ� ɟɟ�
ɩɪɨɢɡɜɨɞɫɬɜɚ� ɢ� ɭɬɢɥɢɡɚɰɢɢ�� ɂɦɟɧɧɨ� ɷɬɭ� ɩɪɨɛɥɟɦɭ� ɩɪɢɡɜɚɧɚ� ɪɟɲɢɬɶ�
ɤɨɧɰɟɩɰɢɹ� ɪɚɫɲɢɪɟɧɧɨɣ� ɨɬɜɟɬɫɬɜɟɧɧɨɫɬɢ� ɩɪɨɢɡɜɨɞɢɬɟɥɹ �ɊɈɉ��� ɗɬɨ�
ɦɟɯɚɧɢɡɦ� ɷɤɨɧɨɦɢɱɟɫɤɨɝɨ� ɪɟɝɭɥɢɪɨɜɚɧɢɹ�� ɫɨɝɥɚɫɧɨ� ɤɨɬɨɪɨɦɭ�
ɩɪɨɢɡɜɨɞɢɬɟɥɶ� ɢ� ɢɦɩɨɪɬɺɪ� ɬɨɜɚɪɨɜ� ɨɛɹɡɚɧɵ� ɭɬɢɥɢɡɢɪɨɜɚɬɶ�
ɩɪɨɢɡɜɟɞɟɧɧɭɸ�ɢɥɢ�ɜɜɟɡɟɧɧɭɸ�ɢɦɢ�ɧɚ�ɬɟɪɪɢɬɨɪɢɸ�ɫɬɪɚɧɵ�ɩɪɨɞɭɤɰɢɸ�ɜ�
ɤɨɧɰɟ� ɟɺ� ɠɢɡɧɟɧɧɨɝɨ� ɰɢɤɥɚ� ɩɨɫɥɟ� ɭɬɪɚɬɵ� ɩɨɬɪɟɛɢɬɟɥɶɫɤɢɯ� ɫɜɨɣɫɬɜ��
Ɋɚɫɱɟɬ� ɫɬɚɜɨɤ� ɷɤɨɥɨɝɢɱɟɫɤɨɝɨ� ɫɛɨɪɚ�ɞɨɥɠɟɧ�ɛɚɡɢɪɨɜɚɬɶɫɹ�ɧɚ�ɩɪɢɧɰɢɩɟ��
ɫɬɚɜɤɚ� ɞɨɥɠɧɚ� ɛɵɬɶ� ɬɟɦ� ɛɨɥɶɲɟ�� ɱɟɦ� ɦɟɧɟɟ� ©ɷɤɨɥɨɝɢɱɧɵɦª, 
ɬɪɭɞɧɨɩɟɪɟɪɚɛɚɬɵɜɚɟɦɵɦ�ɹɜɥɹɟɬɫɹ�ɫɨɨɬɜɟɬɫɬɜɭɸɳɢɣ�ɬɨɜɚɪ��ɭɩɚɤɨɜɤɚ�[2, 
3]. 

Ⱦɥɹ� ɷɬɨɝɨ� ɧɟɨɛɯɨɞɢɦɨ� ɜɵɞɟɥɢɬɶ� ɬɚɤɢɟ� ɬɨɜɚɪɵ� ɢɡ� ɩɪɨɱɢɯ�
ɤɨɦɦɭɧɚɥɶɧɵɯ� ɨɬɯɨɞɨɜ�� ɋɨɪɬɢɪɨɜɤɚ� ɨɬɯɨɞɨɜ� ɹɜɥɹɟɬɫɹ� ɜɚɠɧɟɣɲɢɦ�
ɬɟɯɧɨɥɨɝɢɱɟɫɤɢɦ� ɩɪɨɰɟɫɫɨɦ� ɨɛɨɝɚɳɟɧɢɹ� ɨɬɯɨɞɨɜ�� ɤɨɬɨɪɵɣ�
ɩɪɟɞɲɟɫɬɜɭɟɬ� ɥɸɛɨɦɭ� ɦɟɬɨɞɭ� ɢɯ� ɩɟɪɟɪɚɛɨɬɤɢ� ɢ� ɨɛɟɡɜɪɟɠɢɜɚɧɢɹ�� ȼ�
ɨɛɳɟɦ� ɫɥɭɱɚɟ� ɧɚɡɧɚɱɟɧɢɟ� ɫɨɪɬɢɪɨɜɤɢ� ɌɄɈ� ɡɚɤɥɸɱɚɟɬɫɹ� ɜ� ɜɵɞɟɥɟɧɢɢ�
ɰɟɧɧɵɯ�ɤɨɦɩɨɧɟɧɬɨɜ�ɌɄɈ�ɞɥɹ�ɢɯ� ɜɬɨɪɢɱɧɨɝɨ�ɢɫɩɨɥɶɡɨɜɚɧɢɹ�� ɚ� ɬɚɤɠɟ� ɫ�
ɰɟɥɶɸ� ɨɩɬɢɦɢɡɚɰɢɢ� ɫɨɫɬɚɜɚ� ɨɬɯɨɞɨɜ� ɞɥɹ� ɩɨɫɥɟɞɭɸɳɢɯ� ɷɬɚɩɨɜ 
ɩɟɪɟɪɚɛɨɬɤɢ. 

ɉɪɢɧɰɢɩɢɚɥɶɧɨ� ɜɨɡɦɨɠɧɵ� ɞɜɚ� ɧɚɩɪɚɜɥɟɧɢɹ� ɨɛɨɝɚɳɟɧɢɹ� ɌɄɈ� ± 
ɫɟɥɟɤɬɢɜɧɵɣ� ɫɛɨɪ� ɜ� ɦɟɫɬɚɯ� ɨɛɪɚɡɨɜɚɧɢɹ� ɢ� ɫɨɪɬɢɪɨɜɤɚ� ɧɚ� ɡɚɜɨɞɚɯ�
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�ɦɟɯɚɧɢɡɢɪɨɜɚɧɧɚɹ� ɢ� ɪɭɱɧɚɹ��� ɉɪɢ� ɷɬɨɦ� ɜɨɡɦɨɠɧɵ� ɬɪɢ� ɜɚɪɢɚɧɬɚ�
ɨɪɝɚɧɢɡɚɰɢɢ� ɫɟɥɟɤɬɢɜɧɨɝɨ� ɫɛɨɪɚ� ɌɄɈ� ɜ� ɦɟɫɬɚɯ� ɢɯ� ɨɛɪɚɡɨɜɚɧɢɹ�� ɱɢɫɬɨ�
ɫɟɥɟɤɬɢɜɧɵɣ� �ɩɨɤɨɦɩɨɧɟɧɬɧɵɣ�� ɫɛɨɪ� ɨɬɯɨɞɨɜ� ɜ� ɪɚɡɥɢɱɧɵɟ� ɤɨɧɬɟɣɧɟɪɵ�
ɢ�� ɬɚɤ� ɧɚɡɵɜɚɟɦɵɣ�� ɤɨɥɥɟɤɬɢɜɧɨ-ɫɟɥɟɤɬɢɜɧɵɣ� ɫɛɨɪ� ɪɹɞɚ� ɤɨɦɩɨɧɟɧɬɨɜ� ɜ�
ɨɞɢɧ ɤɨɧɬɟɣɧɟɪ�� Ɉɞɧɢɦ� ɢɡ� ɜɚɠɧɟɣɲɢɯ� ɦɟɪɨɩɪɢɹɬɢɣ� ɜ� ɨɛɥɚɫɬɢ�
ɨɛɪɚɳɟɧɢɹ� ɫ� ɨɬɯɨɞɚɦɢ�� ɜ� ɬɨɦ� ɱɢɫɥɟ� ɌɄɈ�� ɹɜɥɹɟɬɫɹ� ɬɪɟɬɢɣ� ɜɚɪɢɚɧɬ� ± 
ɪɚɡɞɟɥɶɧɵɣ� ɫɛɨɪ� ɜɬɨɪɢɱɧɨɝɨ� ɫɵɪɶɹ�� ɩɨɫɪɟɞɫɬɜɨɦ� ɨɪɝɚɧɢɡɚɰɢɢ�
ɫɬɚɰɢɨɧɚɪɧɵɯ�ɢ�ɩɟɪɟɞɜɢɠɧɵɯ�ɩɭɧɤɬɨɜ�ɩɪɢɟɦɚ�>4, 5]. 

Ⱦɥɹ� ɪɟɚɥɢɡɚɰɢɢ� ɪɚɡɞɟɥɶɧɨɝɨ� ɫɛɨɪɚ� ɨɬɯɨɞɨɜ� ɧɟɨɛɯɨɞɢɦɨ�
ɩɪɨɫɜɟɳɚɬɶ� ɧɚɫɟɥɟɧɢɟ�� ɨɞɧɚɤɨ� ɡɚɤɨɧɨɞɚɬɟɥɶɧɨ� ɡɚɤɪɟɩɥɟɧɚ� ɥɢɲɶ�
ɧɟɨɛɯɨɞɢɦɨɫɬɶ� ɨɛɳɟɝɨ� ɷɤɨɥɨɝɢɱɟɫɤɨɝɨ� ɨɛɪɚɡɨɜɚɧɢɹ� ɢ� ɜɨɡɦɨɠɧɨɫɬɶ� ɟɝɨ�
ɪɟɚɥɢɡɚɰɢɢ��ɜ�ɬɨ�ɜɪɟɦɹ�ɤɚɤ�ɧɢɱɟɝɨ�ɧɟ�ɫɤɚɡɚɧɨ�ɢɦɟɧɧɨ�ɩɪɨ�ɨɛɪɚɡɨɜɚɧɢɟ�ɜ�
ɫɮɟɪɟ� ɨɛɪɚɳɟɧɢɹ� ɫ� ɨɬɯɨɞɚɦɢ�� ɤɨɬɨɪɨɟ� ɫɬɚɧɨɜɢɬɫɹ� ɧɟ� ɩɪɨɫɬɨ�
ɠɟɥɚɬɟɥɶɧɵɦ�� ɚ� ɧɟɨɛɯɨɞɢɦɵɦ� ɧɚɜɵɤɨɦ� ɥɸɛɨɝɨ� ɝɪɚɠɞɚɧɢɧɚ� ɜ�
ɫɨɜɪɟɦɟɧɧɵɯ�ɪɟɚɥɢɹɯ�>6]. 

ȼ� ɩɪɨɰɟɫɫɟ� ɢɡɭɱɟɧɢɹ ɫɥɨɠɢɜɲɟɣɫɹ� ɫɢɬɭɚɰɢɢ ɜ� ɫɬɪɚɧɟ� ɢ� ɪɟɝɢɨɧɟ��
ɜɨɡɧɢɤɥɚ� ɧɟɨɛɯɨɞɢɦɨɫɬɶ� ɜɵɹɫɧɟɧɢɹ ɦɧɟɧɢɹ ɠɢɬɟɥɟɣ� ɋɚɪɚɬɨɜɚ�� ɢɯ�
ɨɫɜɟɞɨɦɥɟɧɧɨɫɬɢ ɨ� ɫɥɨɠɢɜɲɟɣɫɹ� ɫɢɬɭɚɰɢɢ�� ɨɬɧɨɲɟɧɢɹ ɤ� ɪɚɡɞɟɥɶɧɨɦɭ�
ɫɛɨɪɭ� ɨɬɯɨɞɨɜ�� ɬɚɤ� ɤɚɤ� ɚɧɚɥɨɝɢɱɧɵɟ� ɢɫɫɥɟɞɨɜɚɧɢɹ� ɧɟ� ɩɪɨɜɨɞɢɥɢɫɶ��
ɋɭɳɟɫɬɜɭɸɳɢɟ� ɜɫɟɪɨɫɫɢɣɫɤɢɟ� ɨɩɪɨɫɵ� ɩɨɤɚɡɵɜɚɸɬ�� ɱɬɨ� ɜɫɟ� ɛɨɥɶɲɢɣ�
ɩɪɨɰɟɧɬ� ɧɚɫɟɥɟɧɢɹ� ɝɨɬɨɜ� ɪɚɡɞɟɥɹɬɶ� ɤɨɦɦɭɧɚɥɶɧɵɟ� ɨɬɯɨɞɵ� ɜ�
ɞɨɦɨɯɨɡɹɣɫɬɜɚɯ��ɜ�ɬɨ�ɜɪɟɦɹ�ɤɚɤ�ɧɟɞɨɜɟɪɢɟ�ɤ�ɪɟɝɢɨɧɚɥɶɧɵɦ�ɨɩɟɪɚɬɨɪɚɦ�ɢ�
ɧɟɞɨɫɬɚɬɨɱɧɚɹ�ɢɧɮɨɪɦɢɪɨɜɚɧɧɨɫɬɶ�ɨ�ɩɪɚɜɢɥɚɯ�ɪɚɡɞɟɥɶɧɨɝɨ�ɫɛɨɪɚ�ɬɚɤɠɟ�
ɢɦɟɸɬ�ɦɟɫɬɨ�>�@� 

ɉɨ� ɪɟɡɭɥɶɬɚɬɚɦ� ɨɩɪɨɫɚ�� ɩɪɨɜɨɞɢɜɲɟɝɨɫɹ� ɞɢɫɬɚɧɰɢɨɧɧɨ� ɫɪɟɞɢ� ����
ɪɟɫɩɨɧɞɟɧɬɨɜ�ɩɨɫɪɟɞɫɬɜɨɦ�*RRJOH�ɮɨɪɦ��ɛɵɥ�ɫɮɨɪɦɢɪɨɜɚɧ�ɪɹɞ�ɜɵɜɨɞɨɜ��
Ɇɨɥɨɞɟɠɶ� ɜ� ɥɢɰɟ� ɫɬɭɞɟɧɬɨɜ�� ɬɚɤ� ɠɟ�� ɤɚɤ� ɢ� ɛɨɥɟɟ� ɫɬɚɪɲɟɟ� ɩɨɤɨɥɟɧɢɟ��
ɫɢɥɶɧɨ�ɨɛɟɫɩɨɤɨɟɧɚ ɩɪɨɛɥɟɦɚɦɢ�ɨɛɪɚɡɨɜɚɧɢɹ�ɢ�ɧɚɤɨɩɥɟɧɢɹ�ɨɬɯɨɞɨɜ��ɂɯ�
ɫɢɥɶɧɨ� ɬɪɟɜɨɠɢɬ� ɫɥɨɠɢɜɲɚɹɫɹ� ɦɨɞɟɥɶ� ɩɟɪɟɩɨɬɪɟɛɥɟɧɢɹ� ɢ�
ɧɟɪɚɰɢɨɧɚɥɶɧɨɝɨ� ɢɫɩɨɥɶɡɨɜɚɧɢɹ� ɩɪɢɪɨɞɧɵɯ� ɪɟɫɭɪɫɨɜ�� ɉɪɚɤɬɢɱɟɫɤɢ� ɜɫɟ�
ɨɩɪɨɲɟɧɧɵɟ� ɫɱɢɬɚɸɬ�� ɱɬɨ� ɞɟɣɫɬɜɢɹ� ɢɧɞɢɜɢɞɨɜ� ɜ� ɪɟɲɟɧɢɢ� ɩɪɨɛɥɟɦɵ�
ɪɚɡɞɟɥɶɧɨɝɨ� ɫɛɨɪɚ� ɨɬɯɨɞɨɜ� ɜɚɠɧɵ� ɜ� ɬɨɣ� ɢɥɢ� ɢɧɨɣ� ɦɟɪɟ�� Ȼɨɥɟɟ� ɬɨɝɨ��
ɦɧɨɝɢɟ� ɢɡ� ɨɩɪɨɲɟɧɧɵɯ� ɭɠɟ� ɜɧɨɫɹɬ� ɩɨɫɢɥɶɧɵɣ� ɜɤɥɚɞ� ɜ� ɪɟɲɟɧɢɟ� ɷɬɨɣ�
ɩɪɨɛɥɟɦɵ�� ɜɵɞɟɥɹɹ� ɢ� ɫɞɚɜɚɹ� ɨɬɞɟɥɶɧɨ� ɧɟɤɨɬɨɪɵɟ� ɜɢɞɵ� ɨɬɯɨɞɨɜ, ɞɚɠɟ�
ɭɱɢɬɵɜɚɹ��ɱɬɨ�ɢɧɮɪɚɫɬɪɭɤɬɭɪɚ�ɞɥɹ�ɷɬɨɝɨ�ɧɟ�ɜɫɟɝɞɚ�ɧɚɯɨɞɢɬɫɹ�ɩɨɛɥɢɡɨɫɬɢ�
ɢ� ɩɪɢɯɨɞɢɬɫɹ� ɞɨɛɢɪɚɬɶɫɹ� ɧɚ� ɬɪɚɧɫɩɨɪɬɟ�� Ⱦɥɹ� ɜɨɜɥɟɱɟɧɢɹ� ɛɨɥɶɲɟɝɨ�
ɤɨɥɢɱɟɫɬɜɚ� ɠɢɬɟɥɟɣ�� ɨɫɨɛɟɧɧɨ� ɜ� ɜɨɡɪɚɫɬɟ� ɞɨ� ��� ɥɟɬ�� ɜ� ɫɢɫɬɟɦɭ�
ɪɚɡɞɟɥɶɧɨɝɨ� ɫɛɨɪɚ� ɨɬɯɨɞɨɜ� ɧɟɨɛɯɨɞɢɦɨ� ɪɚɡɜɢɜɚɬɶ� ɫɨɰɢɚɥɶɧɵɟ� ɫɟɬɢ�
ɪɟɝɢɨɧɚɥɶɧɵɯ� ɨɩɟɪɚɬɨɪɨɜ� ɢ� ɜɨɥɨɧɬɟɪɫɤɢɯ� ɢɧɢɰɢɚɬɢɜ�� ɬɪɚɧɫɥɢɪɨɜɚɬɶ�
ɪɟɤɥɚɦɭ� ɩɨ� ɬɟɥɟɜɢɞɟɧɢɸ� ɢ� ɭɫɬɚɧɚɜɥɢɜɚɬɶ� ɪɟɤɥɚɦɧɵɟ� ɫɬɟɧɞɵ�� ɉɨɦɢɦɨ�
ɷɬɨɝɨ�� ɫɬɨɢɬ� ɩɨɩɭɥɹɪɢɡɨɜɚɬɶ� ɷɤɨɥɨɝɢɱɧɵɣ� ɨɛɪɚɡ� ɠɢɡɧɢ� ɩɨɫɪɟɞɫɬɜɨɦ�
ɦɨɛɢɥɶɧɵɯ� ɩɪɢɥɨɠɟɧɢɣ� ɢ� ɬɨɱɟɱɧɨɣ� ɪɚɛɨɬɵ� ɫ� ɤɚɠɞɵɦ� ɞɨɦɨɯɨɡɹɣɫɬɜɨɦ�
ɱɟɪɟɡ ɠɢɥɢɳɧɵɟ� ɭɩɪɚɜɥɹɸɳɢɟ� ɤɨɦɩɚɧɢɢ�� Ⱦɨɩɨɥɧɢɬɟɥɶɧɵɦɢ�
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ɢɧɫɬɪɭɦɟɧɬɚɦɢ�� ɩɨɦɨɝɚɸɳɢɦɢ� ɧɚɱɚɬɶ�� ɚ� ɜɩɨɫɥɟɞɫɬɜɢɢ� ɷɮɮɟɤɬɢɜɧɨ�
ɪɟɚɥɢɡɨɜɵɜɚɬɶ� ɊɋɈ�� ɨɬɦɟɱɟɧɵ� ɞɨɫɬɭɩɧɨɫɬɶ� ɢɧɮɪɚɫɬɪɭɤɬɭɪɵ��
ɩɪɨɡɪɚɱɧɨɫɬɶ� ɥɨɝɢɫɬɢɤɢ�� ɧɚɝɥɹɞɧɵɟ� ɪɭɤɨɜɨɞɫɬɜɚ�� ɚɤɬɭɚɥɢɡɚɰɢɹ�
ɩɪɨɛɥɟɦɵ�ɜ�ɝɥɚɡɚɯ�ɧɚɫɟɥɟɧɢɹ��ɇɚɪɹɞɭ�ɫ�ɷɬɢɦ��ɜɨɥɨɧɬɟɪɫɤɢɟ�ɩɪɨɟɤɬɵ�ɩɨ�
ɩɪɢɟɦɭ� ɜɬɨɪɫɵɪɶɹ� ɦɨɝɭɬ� ɫɬɢɦɭɥɢɪɨɜɚɬɶ� ɝɪɚɠɞɚɧ� ɛɨɧɭɫɚɦɢ� ɤɨɦɩɚɧɢɣ-
ɩɚɪɬɧɟɪɨɜ� 

ɇɚ� ɨɫɧɨɜɚɧɢɢ� ɩɪɨɞɟɥɚɧɧɨɣ� ɪɚɛɨɬɵ� ɛɵɥ� ɫɮɨɪɦɢɪɨɜɚɧ� ɪɹɞ�
ɪɟɤɨɦɟɧɞɚɰɢɣ� ɩɨ� ɪɟɚɥɢɡɚɰɢɢ� ɫɢɫɬɟɦɵ� ɷɤɨɥɨɝɢɱɟɫɤɨɝɨ� ɩɪɨɫɜɟɳɟɧɢɹ� ɜ�
ɫɮɟɪɟ�ɨɛɪɚɳɟɧɢɹ�ɫ�ɨɬɯɨɞɚɦɢ��ɤɨɬɨɪɵɟ�ɛɵɥɢ�ɧɚɩɪɚɜɥɟɧɵ�ɚɞɦɢɧɢɫɬɪɚɰɢɢ�
ɝɨɪɨɞɚ��ɪɟɝɢɨɧɚɥɶɧɨɦɭ�ɨɩɟɪɚɬɨɪɭ�ɢ�ɦɢɧɢɫɬɟɪɫɬɜɭ�ɩɪɢɪɨɞɧɵɯ�ɪɟɫɭɪɫɨɜ�ɢ�
ɷɤɨɥɨɝɢɢ�ɋɚɪɚɬɨɜɫɤɨɣ�ɨɛɥɚɫɬɢ��ɱɬɨɛɵ�ɭɫɩɟɲɧɨ�ɜɧɟɞɪɢɬɶ� ɜ�ɞɚɥɶɧɟɣɲɟɦ�
ɪɚɡɞɟɥɶɧɵɣ�ɫɛɨɪ�ɨɬɯɨɞɨɜ�ɜ�ɫɨɨɬɜɟɬɫɬɜɢɢ�ɫ�ɝɨɫɭɞɚɪɫɬɜɟɧɧɨɣ�ɩɨɥɢɬɢɤɨɣ�ɜ�
ɷɬɨɦ�ɜɨɩɪɨɫɟ� 

Ⱦɨɩɨɥɧɢɬɟɥɶɧɨ� ɞɥɹ� ɪɟɲɟɧɢɹ� ɩɪɨɛɥɟɦɵ� ɞɟɮɢɰɢɬɚ� ɞɨɫɬɨɜɟɪɧɨɣ�
ɷɤɨɥɨɝɢɱɟɫɤɨɣ� ɢɧɮɨɪɦɚɰɢɢ� ɩɪɟɞɥɚɝɚɟɬɫɹ� ɭɧɢɤɚɥɶɧɚɹ� ɦɟɬɨɞɢɱɟɫɤɚɹ�
ɪɚɡɪɚɛɨɬɤɚ� ɚɞɚɩɬɢɜɧɨɝɨ� ɦɚɫɬɟɪ-ɤɥɚɫɫɚ�� ɮɨɪɦɢɪɭɸɳɟɝɨ� ɧɚɜɵɤ�
ɫɨɪɬɢɪɨɜɤɢ� ɨɬɯɨɞɨɜ�� ɧɚɪɚɜɧɟ� ɫ� ɷɤɨɥɨɝɢɱɟɫɤɢɦ� ɦɵɲɥɟɧɢɟɦ�� Ⱦɚɧɧɵɣ�
ɦɚɫɬɟɪ-ɤɥɚɫɫ� ɭɠɟ� ɛɵɥ� ɭɫɩɟɲɧɨ� ɚɩɪɨɛɢɪɨɜɚɧ� ɧɚ� ɩɪɚɤɬɢɤɟ� ɫɪɟɞɢ�
ɫɬɭɞɟɧɬɨɜ�ɢ�ɲɤɨɥɶɧɢɤɨɜ�ɢ�ɩɨɥɭɱɢɥ�ɛɨɥɶɲɨɣ�ɨɬɤɥɢɤ� 
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Ɂ�Ⱥ��Ɍɟɦɟɪɞɚɲɟɜ1��Ⱥ�ɋ��Ʉɨɫɬɢɧɚ1��ɗ�Ƚ��Ɋɹɞɧɨ1��Ⱥ�Ɇ��ȼɚɫɢɥɶɟɜ1, 
ɂ�Ⱥ��Ʉɨɥɵɱɟɜ2��Ⱥ�ȼ��Ⱦɨɛɪɨɲɬɚɧ1 

 
1Ʉɭɛɚɧɫɤɢɣ�ɝɨɫɭɞɚɪɫɬɜɟɧɧɵɣ�ɭɧɢɜɟɪɫɢɬɟɬ��Ʉɪɚɫɧɨɞɚɪ��Ɋɨɫɫɢɹ 

2ɈɈɈ�©Ƚɚɡɩɪɨɦ�ɬɪɚɧɫɝɚɡ�Ʉɪɚɫɧɨɞɚɪª��Ʉɪɚɫɧɨɞɚɪ��Ɋɨɫɫɢɹ 
 

ɀɂɁɇȿɇɇɕɃ�ɐɂɄɅ�ɋɂɅɂɄȺȽȿɅȿɃ,  
ɂɋɉɈɅɖɁɍȿɆɕɏ�ɉɊɂ�ɈɑɂɋɌɄȿ�ɉɊɂɊɈȾɇɈȽɈ�ȽȺɁȺ 
 
Ɋɚɛɨɬɚ�ɩɨɫɜɹɳɟɧɚ�ɢɫɫɥɟɞɨɜɚɧɢɸ�ɠɢɡɧɟɧɧɨɝɨ�ɰɢɤɥɚ�ɫɢɥɢɤɚɝɟɥɟɜɵɯ�ɚɞɫɨɪɛɟɧɬɨɜ�

ɦɚɪɤɢ� ȺɋɆ�� ɢɫɩɨɥɶɡɭɟɦɵɯ� ɩɪɢ� ɨɱɢɫɬɤɟ� ɩɪɢɪɨɞɧɨɝɨ� ɝɚɡɚ�� ɚ� ɬɚɤɠɟ� ɭɫɬɚɧɨɜɥɟɧɢɸ�
ɮɚɤɬɨɪɨɜ�� ɨɤɚɡɵɜɚɸɳɢɯ� ɜɥɢɹɧɢɟ� ɧɚ� ɢɯ� ɤɚɬɚɥɢɬɢɱɟɫɤɭɸ� ɚɤɬɢɜɧɨɫɬɶ�� ɜ� ɭɫɥɨɜɢɹɯ�
ɤɨɧɜɟɪɫɢɢ�ɦɟɬɚɧɨɥɚ� ɜ� ɞɢɦɟɬɢɥɨɜɵɣ� ɷɮɢɪ��ɍɫɬɚɧɨɜɥɟɧɨ� ɫɧɢɠɟɧɢɟ� ɡɧɚɱɟɧɢɣ� ɭɞɟɥɶɧɨɣ�
ɩɨɜɟɪɯɧɨɫɬɢ� ɢ� ɭɞɟɥɶɧɨɝɨ� ɨɛɴɟɦɚ� ɩɨɪ� ɚɞɫɨɪɛɟɧɬɨɜ�� ɚ� ɬɚɤɠɟ� ɧɚɤɨɩɥɟɧɢɟ� ɪɚɡɥɢɱɧɵɯ�
ɨɪɝɚɧɢɱɟɫɤɢɯ�ɤɨɦɩɨɧɟɧɬɨɜ��ɬɭɪɛɢɧɧɨɝɨ�ɦɚɫɥɚ�� 

Ʉɥɸɱɟɜɵɟ� ɫɥɨɜɚ�� ɩɪɢɪɨɞɧɵɣ� ɝɚɡ�� ɫɢɥɢɤɚɝɟɥɟɜɵɣ� ɚɞɫɨɪɛɟɧɬ�� ɫɬɚɪɟɧɢɟ�
ɚɞɫɨɪɛɟɧɬɨɜ� 

  
Ⱦɥɹ� ɩɪɟɞɭɩɪɟɠɞɟɧɢɹ� ɨɛɪɚɡɨɜɚɧɢɹ� ɝɚɡɨɜɵɯ� ɝɢɞɪɚɬɨɜ� ɩɪɢ� ɞɨɛɵɱɟ��

ɫɛɨɪɟ� ɢ� ɩɨɞɝɨɬɨɜɤɟ� ɩɪɢɪɨɞɧɨɝɨ� ɝɚɡɚ� ɤ� ɬɪɚɧɫɩɨɪɬɢɪɨɜɤɟ� ɜ� Ɋɨɫɫɢɢ� ɜ�
ɭɫɥɨɜɢɹɯ� ɧɢɡɤɢɯ� ɬɟɦɩɟɪɚɬɭɪ�ɲɢɪɨɤɨ� ɢɫɩɨɥɶɡɭɟɬɫɹ� ɦɟɬɚɧɨɥ� ɜ� ɫɜɹɡɢ� ɫ� ɟɝɨ�
ɧɢɡɤɨɣ�ɫɬɨɢɦɨɫɬɶɸ�ɢ�ɜɵɫɨɤɨɣ�ɷɮɮɟɤɬɢɜɧɨɫɬɶɸ�>�@��ɇɚɪɹɞɭ�ɫ�ɨɱɢɫɬɤɨɣ�ɝɚɡɚ�
ɨɬ�ɭɝɥɟɜɨɞɨɪɨɞɨɜ�ɋ5+ ɢ�ɜɨɞɵ�ɜɨɡɦɨɠɧɚ�ɭɬɢɥɢɡɚɰɢɹ�ɷɤɨɥɨɝɢɱɟɫɤɢ�ɨɩɚɫɧɨɝɨ�
ɦɟɬɚɧɨɥɚ� ɩɨɫɪɟɞɫɬɜɨɦ� ɟɝɨ� ɤɨɧɜɟɪɫɢɢ� ɜ� ɞɢɦɟɬɢɥɨɜɵɣ� ɷɮɢɪ� ɧɚ�
ɫɢɥɢɤɚɝɟɥɟɜɵɯ�ɚɞɫɨɪɛɟɧɬɚɯ�ɜ�ɩɪɨɦɵɲɥɟɧɧɵɯ�ɭɫɬɚɧɨɜɤɚɯ�ɩɨɞɝɨɬɨɜɤɢ�ɝɚɡɚ�
ɤ� ɬɪɚɧɫɩɨɪɬɭ� �ɍɉȽɌ�� ɧɚ� ɫɬɚɞɢɢ� ɪɟɝɟɧɟɪɚɰɢɹ� ɩɪɢ� ���വ����ɋ� >��� �@�� ɉɪɢ�
ɷɤɫɩɥɭɚɬɚɰɢɢ�ɚɞɫɨɪɛɟɧɬɨɜ�ɦɟɧɹɸɬɫɹ�ɢɯ�ɮɢɡɢɤɨ-ɯɢɦɢɱɟɫɤɢɟ�ɫɜɨɣɫɬɜɚ��ɱɬɨ�
ɨɬɪɢɰɚɬɟɥɶɧɨ� ɫɤɚɡɵɜɚɟɬɫɹ� ɧɚ� ɜɨɡɦɨɠɧɨɫɬɢ� ɩɨɜɬɨɪɧɨɝɨ� ɢɫɩɨɥɶɡɨɜɚɧɢɹ�
ɫɢɥɢɤɚɝɟɥɟɣ� 

ɋɧɢɠɟɧɢɟ� ɤɚɬɚɥɢɬɢɱɟɫɤɨɣ� ɚɤɬɢɜɧɨɫɬɢ� ɩɪɢɦɟɧɹɟɦɵɯ� ɜ� ɍɉȽɌ�
ɩɪɨɦɵɲɥɟɧɧɵɯ� ɚɞɫɨɪɛɟɧɬɨɜ� ɜ� ɤɨɧɜɟɪɫɢɢ� ɦɟɬɚɧɨɥɚ� ɜ� ɞɢɦɟɬɢɥɨɜɵɣ� ɷɮɢɪ�
ɦɨɠɟɬ� ɡɚɜɢɫɟɬɶ� ɨɬ� ɪɹɞɚ� ɮɚɤɬɨɪɨɜ� വ ɫɬɟɩɟɧɢ� ɤɪɢɫɬɚɥɥɢɱɧɨɫɬɢ� ɢ�
ɡɚɤɨɤɫɨɜɵɜɚɧɢɹ�ɩɨɜɟɪɯɧɨɫɬɢ�ɚɞɫɨɪɛɟɧɬɨɜ��ɚ�ɬɚɤɠɟ�ɫɨɪɛɰɢɢ�ɧɚ�ɧɢɯ�ɞɪɭɝɢɯ�
ɤɨɦɩɨɧɟɧɬɨɜ�� -��%RRQ� ɢ� ɞɪ�� >�@� ɩɨɤɚɡɚɥɢ�� ɱɬɨ� ɚɤɬɢɜɧɨɫɬɶ� ɤɚɬɚɥɢɡɚɬɨɪɚ� ɧɚ�
ɨɫɧɨɜɟ�Ȗ-Al2O3 ɜ�ɪɚɫɫɦɚɬɪɢɜɚɟɦɵɯ�ɩɪɨɰɟɫɫɚɯ�ɫɧɢɠɚɟɬɫɹ�ɫ�ɭɜɟɥɢɱɟɧɢɟɦ�ɢɯ�
ɫɬɟɩɟɧɢ� ɤɪɢɫɬɚɥɥɢɱɧɨɫɬɢ�� Ɂɚɝɪɹɡɧɢɬɟɥɟɦ� ɩɪɢɦɟɧɹɟɦɵɯ� ɩɪɢ� ɨɱɢɫɬɤɟ�
ɩɪɢɪɨɞɧɨɝɨ� ɝɚɡɚ� ɤɨɦɩɚɧɢɟɣ� ɈɈɈ� ©Ƚɚɡɩɪɨɦ� ɬɪɚɧɫɝɚɡ� Ʉɪɚɫɧɨɞɚɪª�
ɩɪɨɦɵɲɥɟɧɧɵɯ� ɚɞɫɨɪɛɟɧɬɨɜ� ɬɚɤɠɟ� ɹɜɥɹɟɬɫɹ� ɚɷɪɨɡɨɥɶ� ɬɭɪɛɢɧɧɨɝɨ� ɦɚɫɥɚ�
Ɍɉ-��ɋ� >�@�� ȼɯɨɞɹɳɢɟ� ɜ� ɫɨɫɬɚɜ� ɦɚɫɥɚ� ɚɧɬɢɨɤɢɫɥɢɬɟɥɶɧɵɟ��
ɚɧɬɢɤɨɪɪɨɡɢɨɧɧɵɟ�ɢ�ɞɟɷɦɭɥɶɝɢɪɭɸɳɢɟ�ɩɪɢɫɚɞɤɢ� ɡɚɝɪɹɡɧɹɸɬ�ɚɞɫɨɪɛɟɧɬ�ɢ�
ɩɪɚɤɬɢɱɟɫɤɢ� ɧɟ� ɭɞɚɥɹɸɬɫɹ� ɜ� ɩɪɨɰɟɫɫɟ� ɟɝɨ� ɜɵɫɨɤɨɬɟɦɩɟɪɚɬɭɪɧɨɣ�
ɪɟɝɟɧɟɪɚɰɢɢ� 

ɐɟɥɶɸ�ɧɚɫɬɨɹɳɟɣ�ɪɚɛɨɬɵ�ɹɜɥɹɟɬɫɹ�ɜɵɹɜɥɟɧɢɟ�ɢ�ɢɡɭɱɟɧɢɟ�ɮɚɤɬɨɪɨɜ��
ɨɤɚɡɵɜɚɸɳɢɯ� ɜɥɢɹɧɢɟ� ɧɚ� ɤɚɬɚɥɢɬɢɱɟɫɤɭɸ� ɚɤɬɢɜɧɨɫɬɶ� ɫɢɥɢɤɚɝɟɥɟɜɵɯ�
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ɚɞɫɨɪɛɟɧɬɨɜ� ɦɚɪɤɢ�ȺɋɆ� ɜ� ɭɫɥɨɜɢɹɯ� ɤɨɧɜɟɪɫɢɢ�ɦɟɬɚɧɨɥɚ� ɜ� ɞɢɦɟɬɢɥɨɜɵɣ�
ɷɮɢɪ��ɢ�ɢɡɭɱɟɧɢɟ�ɢɯ�ɠɢɡɧɟɧɧɨɝɨ�ɰɢɤɥɚ�ɩɪɢ�ɨɱɢɫɬɤɟ�ɩɪɢɪɨɞɧɨɝɨ�ɝɚɡɚ� 

Ɉɛɴɟɤɬɚɦɢ� ɢɫɫɥɟɞɨɜɚɧɢɹ� ɛɵɥɢ� ɫɜɟɠɢɟ� ɢ� ɨɬɪɚɛɨɬɚɧɧɵɟ�
ɩɪɨɦɵɲɥɟɧɧɵɟ�ɨɛɪɚɡɰɵ�ɫɢɥɢɤɚɝɟɥɟɣ�ɦɚɪɤɢ�ȺɋɆ��ɋɌɈ 61182334-004-2011 
�ɈɈɈ� ©ɋɚɥɚɜɚɬɫɤɢɣ� ɤɚɬɚɥɢɡɚɬɨɪɧɵɣ� ɡɚɜɨɞª��� ɩɪɢɦɟɧɹɟɦɵɟ� ɩɪɢ� ɨɱɢɫɬɤɟ�
ɩɪɢɪɨɞɧɨɝɨ� ɝɚɡɚ� ɤɨɦɩɚɧɢɟɣ� ɈɈɈ� ©Ƚɚɡɩɪɨɦ� ɬɪɚɧɫɝɚɡ� Ʉɪɚɫɧɨɞɚɪª. 
Ɋɟɝɟɧɟɪɚɰɢɸ� ɨɬɪɚɛɨɬɚɧɧɵɯ� ɨɛɪɚɡɰɨɜ� ɩɪɨɜɨɞɢɥɢ� ɚɰɟɬɨɧɨɦ�� ɱ�ɞ�ɚ�� ȽɈɋɌ�
2603-����ȺɈ�©ɗɄɈɋ-�ª�� 

ɉɨɪɨɦɟɬɪɢɱɟɫɤɢɟ� ɯɚɪɚɤɬɟɪɢɫɬɢɤɢ� ɢɫɫɥɟɞɭɟɦɵɯ� ɚɞɫɨɪɛɟɧɬɨɜ�
(ɭɞɟɥɶɧɭɸ�ɩɨɜɟɪɯɧɨɫɬɶ�ɢ�ɭɞɟɥɶɧɵɣ�ɨɛɴɟɦ�ɩɨɪ��ɩɪɨɜɨɞɢɥɢ�ɧɚ�ɚɧɚɥɢɡɚɬɨɪɟ�
ɭɞɟɥɶɧɨɣ� ɩɨɜɟɪɯɧɨɫɬɢ� ©ɋɨɪɛɬɨɦɟɬɪ-Ɇª� �ɁȺɈ� ©ɄȺɌȺɄɈɇª�� ɦɟɬɨɞɨɦ�
ɧɢɡɤɨɬɟɦɩɟɪɚɬɭɪɧɨɣ� ɚɞɫɨɪɛɰɢɢ� ɚɡɨɬɚ� ɩɨ� ɚɞɫɨɪɛɰɢɨɧɧɵɦ� ɤɪɢɜɵɦ��
ɗɥɟɦɟɧɬɧɵɣ� ɫɨɫɬɚɜ� ɢɡɭɱɚɥɢ� ɧɚ� ɪɟɧɬɝɟɧɨɮɥɭɨɪɟɫɰɟɧɬɧɨɦ� ɫɩɟɤɬɪɨɦɟɬɪɟ�
Shimadzu EDX-������ɤɪɢɫɬɚɥɥɢɱɧɨɫɬɶ�വ ɧɚ�ɪɟɧɬɝɟɧɨɜɫɤɨɦ�ɞɢɮɪɚɤɬɨɦɟɬɪɟ�
XRD-7000 (Shimadzu).  

Ɏɚɤɬ� ɡɚɝɪɹɡɧɟɧɢɹ� ɚɞɫɨɪɛɟɧɬɨɜ� ɫɨɪɛɢɪɨɜɚɜɲɢɦɢɫɹ� ɧɚ� ɧɢɯ�
ɪɚɡɥɢɱɧɵɦɢ� ɤɨɦɩɨɧɟɧɬɚɦɢ� ɭɫɬɚɧɚɜɥɢɜɚɥɢ� ɦɟɬɨɞɨɦ� ɫɢɧɯɪɨɧɧɨɝɨ�
ɬɟɪɦɢɱɟɫɤɨɝɨ� ɚɧɚɥɢɡɚ� ɧɚ� ɩɪɢɛɨɪɟ� 67$-409 PC LUXX (Netzsch). 
Ɋɟɝɟɧɟɪɚɰɢɸ�ɨɬɪɚɛɨɬɚɧɧɵɯ�ɚɞɫɨɪɛɟɧɬɨɜ�ɩɪɨɜɨɞɢɥɢ�ɦɟɬɨɞɨɦ�ɧɟɩɪɟɪɵɜɧɨɣ�
ɷɤɫɬɪɚɤɰɢɢ�ɫɨɪɛɢɪɨɜɚɧɧɵɯ�ɤɨɦɩɨɧɟɧɬɨɜ�ɚɰɟɬɨɧɨɦ�ɜ�ɚɩɩɚɪɚɬɟ�ɋɨɤɫɥɟɬɚ� 

ɉɨɪɨɦɟɬɪɢɱɟɫɤɢɟ� ɯɚɪɚɤɬɟɪɢɫɬɢɤɢ� ɢɫɫɥɟɞɭɟɦɵɯ� ɚɞɫɨɪɛɟɧɬɨɜ� ɦɚɪɤɢ�
ȺɋɆ�ɩɨɤɚɡɵɜɚɸɬ��ɱɬɨ�ɫ�ɭɜɟɥɢɱɟɧɢɟɦ�ɜɪɟɦɟɧɢ�ɪɚɛɨɬɵ�ɧɚ�ɍɉȽɌ��ɨɬ���ɞɨ����
ɦɟɫɹɰɟɜ�ɩɪɨɢɫɯɨɞɢɥɨ� ɫɧɢɠɟɧɢɟ�ɭɞɟɥɶɧɨɣ�ɩɨɜɟɪɯɧɨɫɬɢ ɚɞɫɨɪɛɟɧɬɨɜ� ɫ�����
�ɢɫɯɨɞɧɵɣ� ɞɨ� ���� �ɨɬɪɚɛɨɬɚɜɲɢɣ� ��� ɦɟɫɹɰɚ�� ɦ2�ɝ�� ɍɞɟɥɶɧɵɣ� ɨɛɴɟɦ� ɩɨɪ�
ɬɚɤɠɟ�ɫɧɢɠɚɥɫɹ�ɫ������ɞɨ������ɫɦ��ɝ ɩɨ�ɨɬɧɨɲɟɧɢɸ�ɤɨ�ɜɫɟɦ�ɨɬɪɚɛɨɬɚɜɲɢɦ�
ɨɬ���ɞɨ����ɦɟɫɹɰɟɜ ɚɞɫɨɪɛɟɧɬɚɦ��ɍɞɟɥɶɧɚɹ�ɩɨɜɟɪɯɧɨɫɬɶ�ɢ�ɭɞɟɥɶɧɵɣ�ɨɛɴɟɦ�
ɩɨɪ�ɚɞɫɨɪɛɟɧɬɨɜ�ɧɟ�ɦɟɧɹɥɢɫɶ�ɩɨɫɥɟ�ɢɯ�ɪɟɝɟɧɟɪɚɰɢɢ� 

Ɋɟɧɬɝɟɧɨɮɚɡɨɜɵɟ�ɢɫɫɥɟɞɨɜɚɧɢɹ�ɩɨɤɚɡɚɥɢ��ɱɬɨ�ɫɜɟɠɢɣ��ɨɬɪɚɛɨɬɚɧɧɵɟ�
ɢ� ɪɟɝɟɧɟɪɢɪɨɜɚɧɧɵɟ� ɚɞɫɨɪɛɟɧɬɵ� ɦɚɪɤɢ� ȺɋɆ� ɪɟɧɬɝɟɧɨɚɦɨɪɮɧɵ�� ɋɬɟɩɟɧɶ�
ɤɪɢɫɬɚɥɥɢɱɧɨɫɬɢ� ɜɫɟɯ� ɨɛɪɚɡɰɨɜ� ɞɨ� ɢ� ɩɨɫɥɟ� ɪɟɝɟɧɟɪɚɰɢɢ� ɚɰɟɬɨɧɨɦ� ɧɟ�
ɩɪɟɜɵɲɚɥɚ������� 

Ɇɟɬɨɞɚɦɢ� ɫɢɧɯɪɨɧɧɨɝɨ� ɬɟɪɦɢɱɟɫɤɨɝɨ� ɚɧɚɥɢɡɚ� ɢɡɭɱɢɥɢ� ɢɫɯɨɞɧɵɟ� ɢ�
ɩɪɨɦɟɠɭɬɨɱɧɵɟ� ɨɛɪɚɡɰɵ� ɚɞɫɨɪɛɟɧɬɚ� ɦɚɪɤɢ� ȺɋɆ�� Ɉɛɪɚɡɰɵ� ɫɢɥɢɤɚɝɟɥɟɣ�
ɦɚɪɤɢ�ȺɋɆ��ɢɫɯɨɞɧɵɣ��ɨɬɪɚɛɨɬɚɜɲɢɟ���ɢ����ɦɟɫɹɰɚ��ɩɪɢ�ɧɚɝɪɟɜɟ�ɬɟɪɹɥɢ�
ɚɞɫɨɪɛɢɪɨɜɚɧɧɭɸ�ɜɨɞɭ�ɩɪɢ���-����ɋ�ɜ�ɚɬɦɨɫɮɟɪɟ�ɜɨɡɞɭɯɚ�ɫ�ɩɨɬɟɪɟɣ�ɦɚɫɫɵ�
10-��� ��� Ⱦɢɫɫɨɰɢɚɰɢɹ� ɢ� ɭɞɚɥɟɧɢɟ� ɨɪɝɚɧɢɱɟɫɤɢɯ� ɤɨɦɩɨɧɟɧɬɨɜ� ɫ�
ɨɬɪɚɛɨɬɚɧɧɵɯ� ɚɞɫɨɪɛɟɧɬɨɜ� ɫɨɩɪɨɜɨɠɞɚɥɢɫɶ� ɬɪɟɦɹ� ɷɤɡɨɬɟɪɦɢɱɟɫɤɢɦɢ�
ɷɮɮɟɤɬɚɦɢ� ɩɪɢ� ���-����ɋ�� ɤɨɬɨɪɵɟ� ɫɜɢɞɟɬɟɥɶɫɬɜɨɜɚɥɢ� ɨɛ� ɨɤɢɫɥɟɧɢɢ�
©ɨɪɝɚɧɢɤɢª� ɤɢɫɥɨɪɨɞɨɦ� ɜɨɡɞɭɯɚ�� ȼ� ɚɬɦɨɫɮɟɪɟ� ɚɪɝɨɧɚ� ɭɞɚɥɟɧɢɟ�
ɫɨɪɛɢɪɨɜɚɧɧɵɯ� ɨɪɝɚɧɢɱɟɫɤɢɯ� ɤɨɦɩɨɧɟɧɬɨɜ� ɩɪɨɬɟɤɚɟɬ� ɛɟɡ� ɨɤɢɫɥɢɬɟɥɶɧɵɯ�
ɩɪɨɰɟɫɫɨɜ�� 

ɋɧɢɠɟɧɢɟ�ɤɚɬɚɥɢɬɢɱɟɫɤɨɣ ɚɤɬɢɜɧɨɫɬɢ�ɚɞɫɨɪɛɟɧɬɨɜ�ɨɛɭɫɥɨɜɥɟɧɨ��ɩɨ-
ɜɢɞɢɦɨɦɭ�� ɡɚɝɪɹɡɧɟɧɢɟɦ� ɚɞɫɨɪɛɟɧɬɨɜ� ɤɨɦɩɨɧɟɧɬɚɦɢ� ɨɪɝɚɧɢɱɟɫɤɨɝɨ�
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ɩɪɨɢɫɯɨɠɞɟɧɢɹ��ɜɤɥɸɱɚɹ�ɚɷɪɨɡɨɥɶ�ɬɭɪɛɢɧɧɨɝɨ�ɦɚɫɥɚ�Ɍɉ-��ɋ��ɩɨɩɚɞɚɸɳɢɣ�
ɜ� ɫɢɫɬɟɦɭ� ɨɱɢɫɬɤɢ� ɝɚɡɚ� ɱɟɪɟɡ� ɭɩɥɨɬɧɢɬɟɥɢ ɧɚɝɧɟɬɚɬɟɥɟɣ�
ɝɚɡɨɩɟɪɟɤɚɱɢɜɚɸɳɢɯ�ɚɝɪɟɝɚɬɨɜ�>�@� 

Ɍɚɤɢɦ� ɨɛɪɚɡɨɦ�� ɭɫɬɚɧɨɜɥɟɧɨ� ɩɨɫɬɨɹɧɫɬɜɨ� ɮɚɡɨɜɨɝɨ� �ɚɦɨɪɮɧɨɝɨ��
ɫɨɫɬɨɹɧɢɹ�ɢ�ɫɬɟɩɟɧɢ�ɤɪɢɫɬɚɥɥɢɱɧɨɫɬɢ�ɫɢɥɢɤɚɝɟɥɟɜɵɯ�ɚɞɫɨɪɛɟɧɬɨɜ�ɜ�ɍɉȽɌ��
ɇɚɤɨɩɥɟɧɢɟ� ɜ� ɨɛɪɚɡɰɚɯ� ɚɞɫɨɪɛɟɧɬɨɜ� ɤɨɦɩɨɧɟɧɬɨɜ� ɨɪɝɚɧɢɱɟɫɤɨɝɨ�
ɩɪɨɢɫɯɨɠɞɟɧɢɹ��ɬɭɪɛɢɧɧɨɝɨ�ɦɚɫɥɚ�Ɍɉ-��ɋ��ɩɪɢɜɟɥɨ�ɤ�ɫɧɢɠɟɧɢɸ�ɭɞɟɥɶɧɨɣ�
ɩɨɜɟɪɯɧɨɫɬɢ�ɨɛɪɚɡɰɨɜ�ɢ�ɛɥɨɤɢɪɨɜɤɟ�ɤɚɬɚɥɢɬɢɱɟɫɤɢɯ�ɰɟɧɬɪɨɜ� 

 
ɂɫɫɥɟɞɨɜɚɧɢɹ� ɩɪɨɜɨɞɢɥɢɫɶ� ɜ� ɪɚɦɤɚɯ� ɜɵɩɨɥɧɟɧɢɹ� ɝɨɫɡɚɞɚɧɢɣ�

Ɇɢɧɨɛɪɧɚɭɤɢ�ɊɎ��ɩɪɨɟɤɬɵ�ʋ�)=(1-2020-�����ɢ�ʋ����-Ƚ�Ɂ�ɏ������������ɫ�
ɢɫɩɨɥɶɡɨɜɚɧɢɟɦ� ɧɚɭɱɧɨɝɨ ɨɛɨɪɭɞɨɜɚɧɢɹ� ɐɄɉ� ©ɗɤɨɥɨɝɨ-ɚɧɚɥɢɬɢɱɟɫɤɢɣ�
ɰɟɧɬɪª�ɢ�ɍɇɉɄ�©Ⱥɧɚɥɢɬª�Ʉɭɛɚɧɫɤɨɝɨ�ɝɨɫɭɧɢɜɟɪɫɢɬɟɬɚ� 
 

Ʌɢɬɟɪɚɬɭɪɚ 
 
��� Ȼɟɫɫɨɧɨɜɚ�� ɇ�ɋ�� Ⱥɧɚɥɢɡ� ɫɩɨɫɨɛɨɜ� ɩɪɟɞɨɬɜɪɚɳɟɧɢɹ� ɝɢɞɪɚɬɨɨɛɪɚɡɨɜɚɧɢɹ�

ɭɝɥɟɜɨɞɨɪɨɞɧɵɯ� ɝɚɡɨɜ� �� ɇ�ɋ�� Ȼɟɫɫɨɧɨɜɚ� ��� ɇɚɭɱɧɨ-ɬɟɯɧɢɱɟɫɤɢɟ� ɩɪɨɛɥɟɦɵ�
ɫɨɜɟɪɲɟɧɫɬɜɨɜɚɧɢɹ�ɢ�ɪɚɡɜɢɬɢɹ�ɫɢɫɬɟɦ�ɝɚɡɨɷɧɟɪɝɨɫɧɚɛɠɟɧɢɹ��������ʋ����ɋ. 70വ75. 

2. Catizzone, E. Hierarchical Low Si/Al Ratio Ferrierite Zeolite by Sequential 
Postsynthesis Treatment: Catalytic Assessment in Dehydration Reaction of Methanol /           
E. Catizzone [et. al] // Journal of Chemistry. 2019. Vol. 2019. ID 3084356. P. 2. 

3�� Ɍɟɦɟɪɞɚɲɟɜ�� Ɂ�Ⱥ�� ȼɥɢɹɧɢɟ� ɭɫɥɨɜɢɣ� ɪɟɝɟɧɟɪɚɰɢɢ� ɚɥɸɦɨɫɢɥɢɤɚɬɧɵɯ�
ɚɞɫɨɪɛɟɧɬɨɜ� ɧɚ� ɞɟɝɢɞɪɚɬɚɰɢɸ� ɦɟɬɚɧɨɥɚ�� ɢɡɜɥɟɱɟɧɧɨɝɨ� ɢɡ� ɩɪɢɪɨɞɧɨɝɨ� ɝɚɡɚ� �� Ɂ�Ⱥ��
Ɍɟɦɟɪɞɚɲɟɜ�>ɢ�ɞɪ�@����ɗɤɨɥɨɝɢɹ�ɢ�ɩɪɨɦɵɲɥɟɧɧɨɫɬɶ�Ɋɨɫɫɢɢ��2020. Ɍ������ʋ����ɋ. 17വ21. 

4. Boon, J. Reversible deactivation of Ȗ-alumina by steam in the gas-phase 
dehydration of methanol to dimethyl ether / J. Boon [et al.] // Catalysis Communications. 
2019. Vol. 119. P. 22വ27.  

��� ɂɜɚɧɨɜɚ�� ɘ�Ⱥ�� Ⱥɧɚɥɢɬɢɱɟɫɤɢɣ� ɤɨɧɬɪɨɥɶ� ɡɚɝɪɹɡɧɟɧɧɨɫɬɢ� ɫɢɥɢɤɚɝɟɥɟɜɨɝɨ�
ɚɞɫɨɪɛɟɧɬɚ� ɤɨɦɩɨɧɟɧɬɚɦɢ� ɬɭɪɛɢɧɧɨɝɨ� ɦɚɫɥɚ� ɜ� ɩɪɨɰɟɫɫɟ� ɨɱɢɫɬɤɢ� ɩɪɢɪɨɞɧɨɝɨ� ɝɚɡɚ� ��
ɘ�Ⱥ��ɂɜɚɧɨɜɚ�>ɢ�ɞɪ�@����Ⱥɧɚɥɢɬɢɤɚ�ɢ�ɤɨɧɬɪɨɥɶ��������Ɍ������ʋ����ɋ�����വ200. 

 
 
 

ɘ�ȼ��Ɍɢɦɨɲɢɧɚ1, Ɉ�ȼ� Ⱥɛɪɨɫɢɦɨɜɚ1, Ɉ�Ɇ. ɉɨɫɧɟɧɤɨɜɚ2, Ʌ�Ⱥ. Ɋɵɱɺɜɚ3  
ɋ�ɇ. Ƚɟɪɚɫɢɦɨɜ4, ɂ�ɇ. ɇɟɫɬɟɪɨɜ%,  ȼ�ȿ. Ȼɭɥɚɧɨɜ5 

 
1 ɋɚɪɚɬɨɜɫɤɢɣ�ɝɨɫɭɞɚɪɫɬɜɟɧɧɵɣ�ɬɟɯɧɢɱɟɫɤɢɣ�ɭɧɢɜɟɪɫɢɬɟɬ� 

ɢɦɟɧɢ�Ƚɚɝɚɪɢɧɚ�ɘ�Ⱥ��� 
2 ɋɚɪɚɬɨɜɫɤɢɣ�ɝɨɫɭɞɚɪɫɬɜɟɧɧɵɣ�ɦɟɞɢɰɢɧɫɤɢɣ�ɭɧɢɜɟɪɫɢɬɟɬ� 

ɢɦɟɧɢ�ȼ�ɂ��Ɋɚɡɭɦɨɜɫɤɨɝɨ, 
3 ɋɚɪɚɬɨɜɫɤɢɣ�ɝɨɫɭɞɚɪɫɬɜɟɧɧɵɣ�ɚɝɪɚɪɧɵɣ�ɭɧɢɜɟɪɫɢɬɟɬ� 

ɢɦɟɧɢ�ɇ�ɂ��ȼɚɜɢɥɨɜɚ� 
4 ɈɈɈ�©Ɇɟɞɢɫª��ɝ��ɋɚɪɬɨɜ��5 Ɏɢɥɢɚɥ��������ȼɆɄȽ�ɆɈ�ɊɎ 
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ɊȿɄɈɆȿɇȾȺɐɂɂ�ɉɈ�ɎɈɊɆɂɊɈȼȺɇɂɘ�ɗɄɈɅɈȽɂɑȿɋɄɈɃ�
ɄɍɅɖɌɍɊɕ�ɍ�ɊȺȻɈɌɇɂɄɈȼ�ɉɊȿȾɉɊɂəɌɂə�ɉɈ�

ɉɊɈɂɁȼɈȾɋɌȼɍ�ɇɂɌɊɂɅȺ�ȺɄɊɂɅɈȼɈɃ�ɄɂɋɅɈɌɕ�ȼ�ɐȿɅəɏ�
ɈȻȿɋɉȿɑȿɇɂə�ɗɄɈɅɈȽɂɑȿɋɄɈɃ�ȻȿɁɈɉȺɋɇɈɋɌɂ�

ɉɊɈɂɁȼɈȾɋɌȼȺ 
 

ȼ�ɫɬɚɬɶɟ� ɪɚɫɫɦɨɬɪɟɧɵ� ɪɚɡɜɢɬɢɹ�ɩɪɨɮɟɫɫɢɨɧɚɥɶɧɵɯ� ɡɚɛɨɥɟɜɚɧɢɣ�� ɢɯ� ɡɚɜɢɫɢɦɨɫɬɶ�
ɨɬ� ɷɤɨɥɨɝɢɱɟɫɤɨɣ� ɛɟɡɨɩɚɫɧɨɫɬɢ� ɩɪɟɞɩɪɢɹɬɢɹ�� ɚ� ɬɚɤɠɟ� ɨɰɟɧɤɚ� ɜɥɢɹɧɢɹ� ɩɪɨɢɡɜɨɞɫɬɜɚ�
ɧɢɤɪɢɥɚ� ɚɤɪɢɥɨɜɨɣ� ɤɢɫɥɨɬɵ� ɧɚ� ɪɚɡɜɢɬɢɟ� ɩɪɨɮɟɫɫɢɨɧɚɥɶɧɵɯ� ɡɚɛɨɥɟɜɚɧɢɣ�� ɫɜɹɡɚɧɧɵɯ� ɫ�
ɫɟɪɞɰɟɦ�ɢ�ɫɨɫɭɞɚɦɢ� 

Ʉɥɸɱɟɜɵɟ� ɫɥɨɜɚ�� ɩɪɨɮɟɫɫɢɨɧɚɥɶɧɵɟ� ɡɚɛɨɥɟɜɚɧɢɹ�� ɷɤɨɥɨɝɢɱɟɫɤɚɹ� ɤɭɥɶɬɭɪɚ��
ɷɤɨɥɨɝɢɱɟɫɤɚɹ�ɛɟɡɨɩɚɫɧɨɫɬɶ��ɧɢɬɪɢɥ�ɚɤɪɢɥɨɜɨɣ�ɤɢɫɥɨɬɵ 

 
Ɉɞɧɢɦɢ� ɢɡ� ɜɚɠɧɵɯ� ɮɚɤɬɨɪɨɜ� ɪɚɡɜɢɬɢɹ� ɩɪɨɮɟɫɫɢɨɧɚɥɶɧɵɯ�

ɡɚɛɨɥɟɜɚɧɢɣ� ɭ� ɫɨɬɪɭɞɧɢɤɨɜ� ɩɪɨɢɡɜɨɞɫɬɜ� ɹɜɥɹɸɬɫɹ� ɨɛɟɫɩɟɱɟɧɢɟ�
ɷɤɨɥɨɝɢɱɟɫɤɨɣ� ɛɟɡɨɩɚɫɧɨɫɬɢ� ɧɚ� ɩɪɟɞɩɪɢɹɬɢɢ�� ɚ� ɬɚɤɠɟ� ɷɤɨɥɨɝɢɱɟɫɤɨɟ�
ɩɪɨɫɜɟɳɟɧɢɟ�ɫɨɬɪɭɞɧɢɤɨɜ�>���@� 

ɗɤɨɥɨɝɢɱɟɫɤɚɹ� ɛɟɡɨɩɚɫɧɨɫɬɶ� ɩɪɟɞɩɪɢɹɬɢɹ� ² ɤɨɦɩɥɟɤɫ�
ɨɪɝɚɧɢɡɚɰɢɨɧɧɨ-ɬɟɯɧɢɱɟɫɤɢɯ� ɦɟɪ�� ɧɚɩɪɚɜɥɟɧɧɵɯ� ɧɚ� ɨɛɟɫɩɟɱɟɧɢɟ�
ɫɨɨɬɜɟɬɫɬɜɢɹ� ɩɪɢɪɨɞɨɨɯɪɚɧɧɨɣ� ɞɟɹɬɟɥɶɧɨɫɬɢ� ɩɪɟɞɩɪɢɹɬɢɹ� ɧɨɪɦɚɬɢɜɧɵɦ�
ɬɪɟɛɨɜɚɧɢɹɦ� >���@�� ɉɪɢ� ɷɬɨɦ� ɧɟɦɚɥɨɜɚɠɧɵɦ� ɹɜɥɹɟɬɫɹ ɷɤɨɥɨɝɢɱɟɫɤɨɟ�
ɩɪɨɫɜɟɳɟɧɢɟ� ɪɚɛɨɬɧɢɤɨɜ�� ɉɨɞɝɨɬɨɜɤɚ� ɪɚɛɨɬɧɢɤɨɜ� ɩɪɨɦɵɲɥɟɧɧɨɫɬɢ�
ɩɪɟɞɩɨɥɚɝɚɟɬ�ɨɛɭɱɟɧɢɟ��ɨɪɢɟɧɬɢɪɨɜɚɧɧɨɟ�ɧɚ�ɩɨɥɭɱɟɧɢɟ�ɡɧɚɧɢɣ�ɩɨ�ɷɤɨɥɨɝɢɢ��
ɮɨɪɦɢɪɨɜɚɧɢɟ� ɱɟɬɤɨɝɨ� ɩɪɟɞɫɬɚɜɥɟɧɢɹ� ɨ� ɫɜɹɡɢ� ɞɟɹɬɟɥɶɧɨɫɬɢ� ɤɨɧɤɪɟɬɧɨɝɨ�
ɩɪɨɢɡɜɨɞɫɬɜɚ� ɫ� ɜɨɡɦɨɠɧɵɦɢ� ɧɟɛɥɚɝɨɩɪɢɹɬɧɵɦɢ� ɩɨɫɥɟɞɫɬɜɢɹɦɢ� ɞɥɹ�
ɨɤɪɭɠɚɸɳɟɣ� ɫɪɟɞɵ� ɢ� ɞɥɹ� ɧɟɝɨ� ɫɚɦɨɝɨ�� ɚ� ɬɚɤɠɟ� ɥɢɱɧɨɣ� ɨɬɜɟɬɫɬɜɟɧɧɨɫɬɶɸ�
ɤɚɠɞɨɝɨ� ɪɚɛɨɬɧɢɤɚ� ɡɚ� ɷɤɨɥɨɝɢɱɟɫɤɭɸ� ɨɛɫɬɚɧɨɜɤɭ� ɧɚ� ɩɪɟɞɩɪɢɹɬɢɢ�� Ɍɚɤɨɣ�
ɩɨɞɯɨɞ� ɩɨɡɜɨɥɢɬ� ɩɪɟɞɩɪɢɹɬɢɹɦ� ɩɨɜɵɫɢɬɶ� ɷɮɮɟɤɬɢɜɧɨɫɬɶ� ɭɩɪɚɜɥɟɧɢɹ�
ɷɤɨɥɨɝɢɱɟɫɤɨɣ� ɞɟɹɬɟɥɶɧɨɫɬɶɸ�� ɩɪɨɦɵɲɥɟɧɧɨɣ� ɛɟɡɨɩɚɫɧɨɫɬɶɸ� ɢ� ɨɯɪɚɧɨɣ�
ɬɪɭɞɚ�� ȼ� ɩɪɨɰɟɫɫɟ� ɯɢɦɢɱɟɫɤɨɝɨ� ɩɪɨɢɡɜɨɞɫɬɜɚ� ɦɨɝɭɬ� ɨɛɪɚɡɨɜɵɜɚɬɶɫɹ��
ɨɩɚɫɧɵɟ�ɨɬɯɨɞɵ��ɨɧɢ�ɧɟɫɭɬ�ɧɟɩɨɩɪɚɜɢɦɵɣ�ɜɪɟɞ�ɷɤɨɥɨɝɢɱɟɫɤɨɣ�ɫɢɬɭɚɰɢɢ�[3]. 

ɉɨɷɬɨɦɭ� ɰɟɥɶ� ɩɪɨɜɟɞɺɧɧɨɝɨ� ɢɫɫɥɟɞɨɜɚɧɢɹ� ± ɷɤɨɥɨɝɢɱɟɫɤɨɟ�
ɩɪɨɫɜɟɳɟɧɢɟ�ɪɚɛɨɬɧɢɤɨɜ�ɩɪɨɢɡɜɨɞɫɬɜɚ�ɧɢɬɪɢɥɚ�ɚɤɪɢɥɨɜɨɣ�ɤɢɫɥɨɬɵ�ɜ�ɰɟɥɹɯ�
ɨɛɟɫɩɟɱɟɧɢɹ� ɷɤɨɥɨɝɢɱɟɫɤɨɣ� ɛɟɡɨɩɚɫɧɨɫɬɢ� ɩɪɨɢɡɜɨɞɫɬɜɚ� ɢ� ɫɧɢɠɟɧɢɹ�
ɧɟɝɚɬɢɜɧɨɝɨ�ɜɨɡɞɟɣɫɬɜɢɹ�ɨɩɚɫɧɵɯ�ɫɨɟɞɢɧɟɧɢɣ�ɧɚ�ɡɞɨɪɨɜɶɟ�ɫɨɬɪɭɞɧɢɤɨɜ� 

 Ⱦɥɹ�ɪɟɲɟɧɢɹ�ɰɟɥɢ�ɛɵɥɢ�ɜɵɩɨɥɧɟɧɵ�ɫɥɟɞɭɸɳɢɟ��ɡɚɞɚɱɢ� 
1.  Ȼɵɥɨ� ɢɡɭɱɟɧɨ� ɜɥɢɹɧɢɟ� ɧɢɬɪɢɥɚ� ɚɤɪɢɥɨɜɨɣ� ɤɢɫɥɨɬɵ� �ɇȺɄ�� ɧɚ�

ɨɪɝɚɧɢɡɦ�ɱɟɥɨɜɟɤɚ��ɚ�ɬɚɤɠɟ�ɪɚɫɫɦɨɬɪɟɧɵ���ɜɨɡɦɨɠɧɵɟ�ɩɪɢɱɢɧɚɦɢ�ɩɨɹɜɥɟɧɢɹ�
ɫɟɪɞɟɱɧɨɫɨɫɭɞɢɫɬɵɯ� ɡɚɛɨɥɟɜɚɧɢɣ� �ɋɁɁ�� ɭ� ɪɚɛɨɱɢɯ� ɩɪɨɢɡɜɨɞɫɬɜɟɧɧɨɝɨ�
ɩɪɟɞɩɪɢɹɬɢɹ� 

2.  Ȼɵɥ� ɩɪɨɜɟɞɺɧ� ɫɤɪɢɧɢɧɝ� ɚɪɬɟɪɢɚɥɶɧɨɝɨ� ɞɚɜɥɟɧɢɹ� �ȺȾ� 
ɫɨɬɪɭɞɧɢɤɨɜ� ɩɪɟɞɩɪɢɹɬɢɹ�� ɨɬɧɨɫɹɳɢɯɫɹ� ɧɟɩɨɫɪɟɞɫɬɜɟɧɧɨ� ɤ� ɩɨɥɭɱɟɧɢɸ��
ɩɟɪɟɪɚɛɨɬɤɟ��ɜɵɜɨɡɭ�ɇȺɄ�ɢ�ɫɞɟɥɚɧɵ�ɫɨɨɬɜɟɬɫɬɜɭɸɳɢɟ�ɜɵɜɨɞɵ� 
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3. Ⱦɚɧɵ� ɪɟɤɨɦɟɧɞɚɰɢɢ� ɩɨ� ɨɛɟɫɩɟɱɟɧɢɸ� ɷɤɨɥɨɝɢɱɟɫɤɨɣ�
ɛɟɡɨɩɚɫɧɨɫɬɢ�ɢ�ɷɤɨɥɨɝɢɱɟɫɤɨɝɨ�ɩɪɨɫɜɟɳɟɧɢɹ�ɧɚ�ɩɪɟɞɩɪɢɹɬɢɢ� 

ɇɢɬɪɢɥ�ɚɤɪɢɥɨɜɨɣ�ɤɢɫɥɨɬɵ�ɢ ɟɝɨ�ɜɥɢɹɧɢɟ�ɧɚ�ɨɪɝɚɧɢɡɦ�ɱɟɥɨɜɟɤɚ 
ɇɚ� Ʉɨɧɮɟɪɟɧɰɢɢ� ɈɈɇ� ɩɨ� �Ɋɢɨ-ɞɟ-ɀɚɧɟɣɪɨ������� ɚɤɪɢɥɚɬɵ�

ɜɤɥɸɱɟɧɵ� ɜ� ɩɟɪɟɱɟɧɶ� ɩɪɢɨɪɢɬɟɬɧɵɯ� ɯɢɦɢɱɟɫɤɢɯ� ɡɚɝɪɹɡɧɢɬɟɥɟɣ�� ȼ�
ɩɨɫɥɟɞɧɟɟ� ɜɪɟɦɹ� ɡɚɝɪɹɡɧɟɧɢɟ� ɨɤɪɭɠɚɸɳɟɣ� ɫɪɟɞɵ� ɬɨɤɫɢɤɚɧɬɚɦɢ�
ɨɛɳɟɹɞɨɜɢɬɨɝɨ� ɞɟɣɫɬɜɢɹ�� ɜ� ɱɚɫɬɧɨɫɬɢ�� ɇȺɄ�� ɫɭɳɟɫɬɜɟɧɧɨ� ɭɜɟɥɢɱɢɥɨɫɶ��
ɗɬɨ� ɨɛɭɫɥɨɜɥɟɧɨ� ɩɨɫɬɨɹɧɧɨ� ɪɚɫɬɭɳɢɦ� ɲɢɪɨɤɢɦ� ɢɫɩɨɥɶɡɨɜɚɧɢɟɦ�
ɚɤɪɢɥɨɧɢɬɪɢɥɚ�ɜ�ɩɪɨɦɵɲɥɟɧɧɨɫɬɢ�>�@�� 

ɇɢɬɪɢɥ� ɚɤɪɢɥɨɜɨɣ� ɤɢɫɥɨɬɵ�� ɚɤɪɢɥɨɧɢɬɪɢɥ� (CH2&+&1�� í�
ɨɬɯɨɞ     ɜɬɨɪɨɝɨ� ɤɥɚɫɫɚ� ɨɩɚɫɧɨɫɬɢ�� ɗɬɨ� ɛɟɫɰɜɟɬɧɚɹ ɥɟɝɤɨɥɟɬɭɱɚɹ�� ɥɟɝɤɨ�
ɜɨɫɩɥɚɦɟɧɹɸɳɚɹɫɹ ɠɢɞɤɨɫɬɶ� ɫ ɧɟɩɪɢɹɬɧɵɦ ɡɚɩɚɯɨɦ�� Ʌɟɝɱɟ� ɜɨɞɵ�� ɉɪɢ�
ɬɟɦɩɟɪɚɬɭɪɟ�-�����ɋ ɡɚɬɜɟɪɞɟɜɚɟɬ��ɤɢɩɢɬ�ɩɪɢ�ɬɟɦɩɟɪɚɬɭɪɟ�������ɋ��ɉɚɪɵ�ɜ�
���� ɪɚɡɚ� ɬɹɠɟɥɟɟ� ɜɨɡɞɭɯɚ�� ɨɛɪɚɡɭɸɬ� ɫ� ɜɨɡɞɭɯɨɦ� ɜɡɪɵɜɨɨɩɚɫɧɵɟ� ɫɦɟɫɢ� 
Ɋɚɫɬɜɨɪɹɟɬɫɹ�ɜ�ɜɨɞɟ�ɢ�ɦɧɨɝɢɯ�ɨɪɝɚɧɢɱɟɫɤɢɯ�ɪɚɫɬɜɨɪɢɬɟɥɹɯ��>�@� 

ɇȺɄ�ɹɜɥɹɟɬɫɹ�ɢɫɯɨɞɧɵɦ�ɫɵɪɶɟɦ�ɞɥɹ�ɩɪɨɢɡɜɨɞɫɬɜɚ�ɩɥɚɫɬɦɚɫɫ��ȺȻɋ-
ɩɥɚɫɬɢɤɨɜ�� ɫɢɧɬɟɬɢɱɟɫɤɢɯ� ɜɨɥɨɤɨɧ�� ɷɮɢɪɨɜ� ɚɤɪɢɥɨɜɨɣ� ɤɢɫɥɨɬɵ��
ɩɥɚɫɬɢɮɢɤɚɬɨɪɨɜ�� ɛɭɬɚɞɢɟɧ-ɧɢɬɪɢɥɶɧɵɯ� ɤɚɭɱɭɤɨɜ�� ɧɟɨɛɯɨɞɢɦɵɯ� ɞɥɹ�
ɩɪɨɢɡɜɨɞɫɬɜɚ�ɦɚɫɥɨɫɬɨɣɤɢɯ�ɪɟɡɢɧ�>�@� 

Ⱥɤɪɢɥɚɬɵ� ɦɨɝɭɬ� ɦɟɞɥɟɧɧɨ� ɧɚɤɚɩɥɢɜɚɬɶɫɹ� ɜ� ɤɪɨɜɢ� ɢ� ɩɨɫɬɟɩɟɧɧɨ�
ɪɚɫɳɟɩɥɹɬɶɫɹ� ɫ� ɨɛɪɚɡɨɜɚɧɢɟɦ� ɫɢɧɢɥɶɧɨɣ� ɤɢɫɥɨɬɵ�� ȼɨɡɦɨɠɧɵ� ɨɫɬɪɵɟ� ɢ�
ɯɪɨɧɢɱɟɫɤɢɟ� ɨɬɪɚɜɥɟɧɢɹ�� ȼ� ɡɚɜɢɫɢɦɨɫɬɢ� ɨɬ� ɞɟɣɫɬɜɭɸɳɟɣ� ɤɨɧɰɟɧɬɪɚɰɢɢ�
ɨɧɢ� ɩɪɨɹɜɥɹɸɬɫɹ� ɪɚɡɥɢɱɧɨɣ� ɫɢɦɩɬɨɦɚɬɢɤɨɣ� ɨɬ� ɩɪɟɯɨɞɹɳɢɯ� ɥɟɝɤɢɯ�
ɹɜɥɟɧɢɣ� ɪɚɡɞɪɚɠɟɧɢɹ� ɫɥɢɡɢɫɬɵɯ� ɨɛɨɥɨɱɟɤ�� ɡɭɞɚ� ɤɨɠɢ�� ɝɨɥɨɜɧɨɣ� ɛɨɥɢ��
ɪɜɨɬɵ� ɢ� ɝɨɥɨɜɨɤɪɭɠɟɧɢɹ� ɞɨ� ɱɭɜɫɬɜɚ� ɫɬɪɚɯɚ�� ɞɜɢɝɚɬɟɥɶɧɨɝɨ� ɛɟɫɩɨɤɨɣɫɬɜɚ��
ɪɚɫɫɬɪɨɣɫɬɜ�ɞɵɯɚɧɢɹ��ɩɨɬɟɪɢ�ɫɨɡɧɚɧɢɹ��ɤɨɦɵ��ɧɚɩɨɦɢɧɚɹ�ɮɚɡɵ�ɨɬɪɚɜɥɟɧɢɹ�
ɫɢɧɢɥɶɧɨɣ� ɤɢɫɥɨɬɨɣ� >���@� ɏɪɨɧɢɱɟɫɤɢɟ� ɢɧɬɨɤɫɢɤɚɰɢɢ� ɜɨɡɧɢɤɚɸɬ� ɩɪɢ�
ɫɬɚɠɟ�ɪɚɛɨɬɵ�ɛɨɥɟɟ��-��ɥɟɬ�� 

ɉɪɢɱɢɧɵ� ɩɨɹɜɥɟɧɢɹ� ɚɪɬɟɪɢɚɥɶɧɨɣ� ɝɢɩɟɪɬɨɧɢɢ� ɭ� ɫɨɬɪɭɞɧɢɤɨɜ�
ɩɪɨɢɡɜɨɞɫɬɜɟɧɧɨɝɨ�ɩɪɟɞɩɪɢɹɬɢɹ 

ɉɪɚɤɬɢɱɟɫɤɢ� ɤɚɠɞɵɣ� ɜɢɞ� ɫɨɜɪɟɦɟɧɧɨɝɨ� ɩɪɨɦɵɲɥɟɧɧɨɝɨ�
ɩɪɨɢɡɜɨɞɫɬɜɚ�ɩɪɹɦɨ�ɢɥɢ�ɨɩɨɫɪɟɞɨɜɚɧɧɨ�ɜɧɨɫɢɬ�ɨɩɪɟɞɟɥɟɧɧɵɣ�ɜɤɥɚɞ�ɢ�ɢɥɢ�
ɫɨɡɞɚɟɬ�ɩɪɟɞɩɨɫɵɥɤɢ�ɤ�ɪɚɡɜɢɬɢɸ�ɫɟɪɞɟɱɧɨ-ɫɨɫɭɞɢɫɬɵɯ�ɡɚɛɨɥɟɜɚɧɢɣ��ɋɋɁ��
- ɝɪɭɩɩɟ� ɛɨɥɟɡɧɟɣ� ɫɟɪɞɰɚ� ɢ� ɤɪɨɜɟɧɨɫɧɵɯ� ɫɨɫɭɞɨɜ�� ɜ� ɬɨɦ� ɱɢɫɥɟ� ɜ� ɫɢɥɭ�
ɚɥɥɨɫɬɚɬɢɱɟɫɤɨɝɨ� �ɬ�ɟ�� ɧɚɤɨɩɢɬɟɥɶɧɨɝɨ�� ɷɮɮɟɤɬɚ� ɤɨɦɩɥɟɤɫɚ� ɪɚɡɥɢɱɧɵɯ�
ɮɚɤɬɨɪɨɜ�� 

Ⱥɪɬɟɪɢɚɥɶɧɚɹ� ɝɢɩɟɪɬɟɧɡɢɹ� �ȺȽ�� ± ɡɚɛɨɥɟɜɚɧɢɟ� ɢɥɢ� ɤɥɢɧɢɱɟɫɤɢɣ�
ɫɢɧɞɪɨɦ� ɫ� ɡɚɪɟɝɢɫɬɪɢɪɨɜɚɧɧɵɦ� ɩɨɜɵɲɟɧɢɟɦ� �ɛɨɥɟɟ� ������� ɦɦ� ɪɬ�� ɫɬ���
ɚɪɬɟɪɢɚɥɶɧɨɝɨ� ɞɚɜɥɟɧɢɹ� �ȺȾ�� ɩɪɢ� ɧɟɨɞɧɨɤɪɚɬɧɵɯ� ɟɝɨ� ɢɡɦɟɪɟɧɢɹɯ�� Ɉɧɚ�
ɦɨɠɟɬ�ɡɚɜɢɫɟɬɶ�ɤɚɤ�ɨɬ�ɭɫɥɨɜɢɣ�ɠɢɡɧɢ��ɩɢɬɚɧɢɹ��ɧɚɫɥɟɞɫɬɜɟɧɧɨɫɬɢ��ɜɪɟɞɧɵɯ�
ɩɪɢɜɵɱɟɤ� ɢ� ɩɪ��� ɬɚɤ� ɢ� ɨɬ� ɫɨɰɢɚɥɶɧɵɯ� ɮɚɤɬɨɪɨɜ�� ɚ� ɬɚɤɠɟ� ɨɬ� ɤɚɱɟɫɬɜɚ�
ɭɫɥɨɜɢɣ�ɨɤɪɭɠɚɸɳɟɣ�ɫɪɟɞɵ�ɢ�ɪɚɛɨɱɟɝɨ�ɩɪɨɫɬɪɚɧɫɬɜɚ� 
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Ɇɚɬɟɪɢɚɥɵ�ɢ�ɦɟɬɨɞɵ 
ȼ� ɯɨɞɟ� ɩɪɨɜɟɞɟɧɢɹ� ɢɫɫɥɟɞɨɜɚɧɢɹ� ɛɵɥɨ� ɨɰɟɧɟɧɨ� ɨɤɨɥɨ� ����

ɦɚɬɟɪɢɚɥɨɜ�ɚɦɛɭɥɚɬɨɪɧɵɯ�ɤɚɪɬ�� ɝɞɟ�ɛɵɥɢ�ɞɚɧɧɵɟ�ɧɚ�ɨɫɧɨɜɟ�ɦɟɞɢɰɢɧɫɤɢɯ�
ɩɪɨɮɟɫɫɢɨɧɚɥɶɧɵɯ�ɨɫɦɨɬɪɨɜ�ɫɨɬɪɭɞɧɢɤɨɜ�ɩɪɟɞɩɪɢɹɬɢɹ�ɡɚ������ɝɨɞ�� 

Ɉɫɨɛɨɟ ɜɧɢɦɚɧɢɟ� ɭɞɟɥɹɥɨɫɶ� ɩɨɥɭ�� ɜɨɡɪɚɫɬɭ� ɪɚɛɨɬɧɢɤɨɜ�� ɩɪɨɮɟɫɫɢɢ�
ɫɨɬɪɭɞɧɢɤɚ��ɦɟɫɬɭ�ɪɚɛɨɬɵ��ɰɟɯ��ɥɚɛɨɪɚɬɨɪɢɹ��ɨɮɢɫ��ɢ�ɩɪɨɞɨɥɠɢɬɟɥɶɧɨɫɬɢ�
ɬɪɭɞɨɜɨɝɨ�ɫɬɚɠɚ�ɧɚ�ɩɪɟɞɩɪɢɹɬɢɢ��ɇɚɪɹɞɭ�ɫ�ɷɬɢɦ�ɢɡɭɱɚɥɢ�ɢɧɞɢɜɢɞɭɚɥɶɧɵɟ�
ɡɧɚɱɟɧɢɹ� ɋȺȾ�� ȾȺȾ�� ɑɋɋ�� ɗɄȽ�� ɡɧɚɱɟɧɢɹ� ɝɥɸɤɨɡɵ�� ɯɨɥɟɫɬɟɪɢɧɚ��
ɝɟɦɨɝɥɨɛɢɧɚ��ɚ�ɬɚɤɠɟ�ɬɪɨɦɛɨɰɢɬɨɜ�ɜ�ɤɪɨɜɢ�� 

Ⱦɥɹ� ɩɨɥɭɱɟɧɢɹ� ɩɨɥɧɨɣ� ɤɚɪɬɢɧɵ� ɛɵɥ� ɩɪɨɢɡɜɟɞɟɧ� ɚɧɚɥɢɡ� ɞɢɚɝɧɨɡɚ�
ɬɟɪɚɩɟɜɬɚ�� ɩɨ� ɤɨɬɨɪɨɦɭ� ɤɚɠɞɨɦɭ� ɢɡ� ɩɚɰɢɟɧɬɨɜ�� ɩɪɨɯɨɞɹɳɢɯ� ɦɟɞɨɫɦɨɬɪ��
ɛɵɥɨ�ɩɨɫɬɚɜɥɟɧɨ�ɡɚɤɥɸɱɟɧɢɟ�ɨ�ɩɪɨɮɟɫɫɢɨɧɚɥɶɧɨɣ�ɩɪɢɝɨɞɧɨɫɬɢ�ɪɚɛɨɬɧɢɤɚ� 

Ɋɟɡɭɥɶɬɚɬɵ�ɢɫɫɥɟɞɨɜɚɧɢɹ 
ȼɫɟ� ɫɨɬɪɭɞɧɢɤɢ� ɛɵɥɢ� ɪɚɡɞɟɥɟɧɵ� ɧɚ� �� ɝɪɭɩɩɵ�� �-ɹ� ɝɪɭɩɩɚ� ± 

ɩɪɨɢɡɜɨɞɫɬɜɟɧɧɵɣ�ɩɟɪɫɨɧɚɥ��ɗɬɨ�ɬɟ�ɥɸɞɢ��ɤɨɬɨɪɵɟ�ɧɟ�ɢɦɟɸɬ�ɨɬɧɨɲɟɧɢɹ�ɤ�
ɩɪɨɢɡɜɨɞɫɬɜɭ� ɇȺɄ�� ɷɥɟɤɬɪɨɝɚɡɨɫɜɚɪɳɢɤɢ�� ɦɚɲɢɧɢɫɬɵ�� ɚɩɩɚɪɚɬɱɢɤɢ��
ɫɥɟɫɚɪɢ�� ɦɟɯɚɧɢɤɢ�� ɷɥɟɤɬɪɨɦɨɧɬɟɪɵ� ɢ� ɞɪ��� ɚ� �-ɹ� ɝɪɭɩɩɚ� ± ɚɩɩɚɪɚɬɱɢɤɢ�
ɨɬɞɟɥɟɧɢɹ�ɩɟɪɟɝɨɧɤɢ�ɇȺɄ��ɚɩɩɚɪɚɬɱɢɤɢ�ɨɤɢɫɥɟɧɢɹ��ɥɚɛɨɪɚɧɬɵ�ɯɢɦɚɧɚɥɢɡɚ�
ɢ�ɞɪ�� 

ȼ�ɬɚɛɥɢɰɟ���ɩɪɢɜɟɞɟɧɵ�ɫɪɟɞɧɢɟ�ɡɧɚɱɟɧɢɹ�ɦɭɠɫɤɨɝɨ�ɩɨɥɚ��ɜɨɡɪɚɫɬɚ�ɢ�
ɫɬɚɠɚ�ɪɚɛɨɬɵ�ɫɨɬɪɭɞɧɢɤɨɜ ɜ�ɢɫɫɥɟɞɭɟɦɵɯ�ɝɪɭɩɩɚɯ�ɩɪɟɞɩɪɢɹɬɢɹ�� 

ȼ� ɬɚɛɥɢɰɟ� �� ɩɪɢɜɟɞɟɧɵ� ɫɪɟɞɧɢɟ� ɩɨɤɚɡɚɬɟɥɢ� ɫɢɫɬɨɥɢɱɟɫɤɨɝɨ� ɢ�
ɞɢɚɫɬɨɥɢɱɟɫɤɨɝɨ� ɚɪɬɟɪɢɚɥɶɧɨɝɨ� ɞɚɜɥɟɧɢɹ� �ɋȺȾ� ɢ� ȾȺȾ� ɫɨɨɬɜɟɬɫɬɜɟɧɧɨ���
ɩɭɥɶɫɚ��ɚ�ɬɚɤɠɟ�ɪɟɡɭɥɶɬɚɬɵ�ɷɥɟɤɬɪɨɤɚɪɞɢɨɝɪɚɮɢɢ��ɗɄȽ�� 

Ɍɚɛɥɢɰɚ� 
ɉɨɥɨɜɨɡɪɚɫɬɧɚɹ�ɯɚɪɚɤɬɟɪɢɫɬɢɤɚ�ɢ�ɫɬɚɠ�ɫɨɬɪɭɞɧɢɤɨɜ�ɩɪɨɢɜɡɨɞɫɜɚ 

 Ɇɭɠɫɤɨɣ�ɩɨɥ��ɚɛɫ������ ȼɨɡɪɚɫɬ��ɥɟɬ��0�6' ɋɬɚɠ��ɥɟɬ�� 
0�6' 

��ɝɪɭɩɩɚ 
(n=91) 59 ��������� �������� 

��ɝɪɭɩɩɚ 
(n=91) 68 ��������� �������� 

P 0,5 0,2 0,6 
 

˃̶̛̣̌̍̌�Ϯ 
ʽ̶̡̖̦̌�̸̨̭̖̬̖̦̔-̨̨̛̭̭̱̭̯̜̔�̛̭̭̯̖̥̼�̨̡̨̛̬̯̦̌̍̏�̨̨̛̪̬̭̯̏̔̏̌̚ 

 ɋȺȾ��ɦɦ�
ɪɬ�ɫɬ�� 
M�SD 

ȾȺȾ��ɦɦ�
ɪɬ�ɫɬ��� 
M�SD 

ɉɭɥɶɫ� 
ɭɞ��ɦɢɧ�� 
M�SD 

ɗɄȽ��ɑɋɋ��
ɭɞ�ɦɢɧ�� 
M�SD 

ɗɄȽ��ɩɪɢɡɧɚɤɢ�
ɝɢɩɟɪɬɪɨɮɢɢ�ɥɟɜɨɝɨ�

ɠɟɥɭɞɨɱɤɚ��ɱɟɥ��ɚɛɫ����� 
1 

ɝɪɭɩɩɚ 
���������

6 �������� �������� �������� 4 

2 
ɝɪɭɩɩɚ 

���������
2 �������� �������� ��������� 13 

P 0,9 2,4 0,3 0,05 0,05 
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Ⱥɧɚɥɢɡ� ɩɨɫɬɚɜɥɟɧɧɵɯ� ɞɢɚɝɧɨɡɨɜ� ɬɟɪɚɩɟɜɬɨɜ� ɫɨɬɪɭɞɧɢɤɚɦ�
ɯɢɦɢɱɟɫɤɨɝɨ�ɩɪɟɞɩɪɢɹɬɢɹ�ɩɪɟɞɫɬɚɜɥɟɧɵ�ɜ�ɬɚɛɥɢɰɟ��� 
 

Ɍɚɛɥɢɰɚ�� 
Ⱥɧɚɥɢɡ�ɪɚɫɩɪɨɫɬɪɚɧɧɟɧɨɫɬɢ�ɪɚɡɥɢɱɧɵɯ�ɩɚɬɨɥɨɝɢɣ�ɭ�ɫɨɬɪɭɞɧɢɤɨɜ�ɩɪɨɢɡɜɨɞɫɜɚ 

 
ȼ� ɯɨɞɟ� ɨɛɪɚɛɨɬɤɢ� ɞɚɧɧɵɯ� ɛɵɥɨ� ɜɵɹɜɥɟɧɨ�� ɱɬɨ� ɜɵɛɪɚɧɧɵɟ� ɝɪɭɩɩɵ�

ɨɬɥɢɱɚɥɢɫɶ� ɦɟɠɞɭ� ɫɨɛɨɣ�� ɉɪɨɰɟɧɬ� ɦɭɠɱɢɧ� ɜ� ɝɪɭɩɩɟ� ɫɨɬɪɭɞɧɢɤɨɜ��
ɪɚɛɨɬɚɸɳɢɯ� ɫ� ɩɪɨɢɡɜɨɞɫɬɜɨɦ� ɇȺɄ�� ɛɨɥɶɲɟ� ������� ɱɟɦ� ɜ� ɝɪɭɩɩɟ�
ɩɪɨɢɡɜɨɞɫɬɜɟɧɧɨɝɨ� ɩɟɪɫɨɧɚɥɚ�� ɧɟ� ɨɬɧɨɫɹɳɟɝɨɫɹ� ɤ� ɩɪɨɢɡɜɨɞɫɬɜɭ� ɨɬɯɨɞɚ�
ɜɬɨɪɨɝɨ� ɤɥɚɫɫɚ� ɨɩɚɫɧɨɫɬɢ� ������� Ɂɞɟɫɶ� ɠɟ� ɜɵɲɟ� �ɩɨɱɬɢ� ɧɚ� � ɥɟɬ�� ɫɬɚɠ��
ɪɚɛɨɬɧɢɤɨɜ�ɩɪɟɞɩɪɢɹɬɢɹ��ɱɬɨ��ɦɨɠɟɬ�ɫɤɚɡɵɜɚɬɶɫɹ�ɧɚ�ɢɯ�ɡɞɨɪɨɜɶɟ��Ɍɚɛɥ����� 

ɋɪɟɞɧɢɟ�ɩɨɤɚɡɚɬɟɥɢ�ɋȺȾ��ȾȺȾ�ɢ�ɑɋɋ�ɧɚɯɨɞɹɬɫɹ� ɜ� ɧɨɪɦɟ� �Ɍɚɛɥ�����
ɂɡ�ɨɛɳɟɝɨ�ɱɢɫɥɚ�ɫɨɬɪɭɞɧɢɤɨɜ�ɜ�ɩɟɪɜɨɣ�ɝɪɭɩɩɟ�ɛɵɥɨ�ɜɵɹɜɥɟɧɨ����ɱɟɥɨɜɟɤ�ɫ�
ɩɨɜɵɲɟɧɧɵɦ�ɋȺȾ��ɜ�ɬɨ�ɜɪɟɦɹ�ɤɚɤ�ɜɨ�ɜɬɨɪɨɣ�± �����ɉɪɢ�ɷɬɨɦ�ɭ��-ɯ�ɱɟɥɨɜɟɤ�
ɢɡ� ɷɬɨɣ� ɝɪɭɩɩɵ� ɩɪɢ� ɩɨɜɵɲɟɧɧɨɦ� ɞɚɜɥɟɧɢɢ� ɧɚɛɥɸɞɚɥɢɫɶ� ɫɨɩɭɬɫɬɜɭɸɳɢɟ�
ɡɚɛɨɥɟɜɚɧɢɹ�±  ɂȻɋ�ɢ�ɫɚɯɚɪɧɵɣ�ɞɢɚɛɟɬ��Ⱥ�ɜɨ�ɜɬɨɪɨɣ�± ɭ��-ɯ��ɂȻɋ��ɏɋɇ�ɢ�
ɫɚɯɚɪɧɵɣ� ɞɢɚɛɟɬ�� ɱɬɨ� ɝɨɜɨɪɢɬ� ɨ� ɬɨɦ�� ɱɬɨ� ɩɪɨɰɟɧɬ� ɜɫɬɪɟɱɚɟɦɨɫɬɢ� ɋɋɁ�
ɛɨɥɶɲɟ� ɜɨ� ɜɬɨɪɨɣ� ɝɪɭɩɩɟ�� ɱɟɦ� ɜ� ɩɟɪɜɨɣ�� ɂ� ɩɨ� ɪɟɡɭɥɶɬɚɬɚɦ�ɗɄȽ� ɩɪɨɰɟɧɬ�
ɩɨɹɜɥɟɧɢɹ� ɝɢɩɟɪɬɪɨɮɢɢ� ɥɟɜɨɝɨ� ɠɟɥɭɞɨɱɤɚ� ɫɟɪɞɰɚ� ɜɵɲɟ� ɩɪɚɤɬɢɱɟɫɤɢ� ɜ� ��
ɪɚɡɚ�ɭ�ɫɨɬɪɭɞɧɢɤɨɜ�ɩɪɟɞɩɪɢɹɬɢɹ��ɪɚɛɨɬɚɸɳɢɯ�ɫ�ɩɟɪɟɪɚɛɨɬɤɨɣ�ɇȺɄ�� 

Ɂɚɤɥɸɱɟɧɢɟ. Ɋɟɡɭɥɶɬɚɬɵ� ɢɫɫɥɟɞɨɜɚɧɢɹ� ɞɨɤɚɡɵɜɚɸɬ�� ɱɬɨ�
ɩɪɨɢɡɜɨɞɫɬɜɨ� ɧɢɬɪɢɥɚ� ɚɤɪɢɥɨɜɨɣ� ɤɢɫɥɨɬɵ� ɦɨɠɟɬ� ɜɥɢɹɬɶ� ɧɚ� ɩɨɹɜɥɟɧɢɟ�
ɩɪɨɮɟɫɫɢɨɧɚɥɶɧɵɯ� ɡɚɛɨɥɟɜɚɧɢɣ�� ɫɜɹɡɚɧɧɵɯ� ɫ� ɫɟɪɞɰɟɦ� ɢ� ɫɨɫɭɞɚɦɢ�� ɩɪɢ�
ɫɪɚɜɧɟɧɢɢ� ɞɜɭɯ� ɝɪɭɩɩ�� ɜ� ɨɞɧɨɣ� ɢɡ� ɤɨɬɨɪɵɯ� ɫɨɬɪɭɞɧɢɤɢ� ɩɪɟɞɩɪɢɹɬɢɹ�
ɧɟɩɨɫɪɟɞɫɬɜɟɧɧɨ�ɨɬɧɨɫɢɥɢɫɶ�ɤ�ɟɟ�ɩɪɨɢɡɜɨɞɫɬɜɭ��ɜ�ɯɨɞɟ�ɢɫɫɥɟɞɨɜɚɧɢɹ�ɛɵɥɢ�
ɜɵɹɜɥɟɧɵ�ɨɬɤɥɨɧɟɧɢɹ�ɩɨ�ɧɟɤɨɬɨɪɵɦ�ɩɨɤɚɡɚɬɟɥɹɦ�� 

ȼ� ɤɨɧɰɟ� ɩɪɨɜɟɞɟɧɧɨɝɨ� ɢɫɫɥɟɞɨɜɚɧɢɹ� ɛɵɥɢ� ɞɚɧɵ� ɫɥɟɞɭɸɳɢɟ 
ɪɟɤɨɦɟɧɞɚɰɢɢ� ɞɥɹ� ɨɛɟɫɩɟɱɟɧɢɹ� ɷɤɨɥɨɝɢɱɟɫɤɨɣ� ɛɟɡɨɩɚɫɧɨɫɬɢ� ɫɨɬɪɭɞɧɢɤɨɜ�
ɩɪɟɞɩɪɢɹɬɢɹ��ɚ�ɬɚɤɠɟ�ɞɥɹ�ɩɪɨɮɢɥɚɤɬɢɤɢ�ɋɋɁ� 

Ɉɱɟɜɢɞɧɨ, ɱɬɨ� ɩɪɢɨɫɬɚɧɨɜɢɬɶ� ɢɥɢ� ɩɨɥɧɨɫɬɶɸ� ɨɬɤɚɡɚɬɶɫɹ� ɨɬ�
ɩɪɨɢɡɜɨɞɫɬɜɚ� ɧɢɬɪɢɥɚ� ɚɤɪɢɥɨɜɨɣ� ɤɢɫɥɨɬɵ� ɧɟɜɨɡɦɨɠɧɨ�� ɧɨ� ɜɨɡɦɨɠɧɨ�
ɫɧɢɡɢɬɶ� ɧɟɝɚɬɢɜɧɵɟ� ɜɨɡɞɟɣɫɬɜɢɹɩɪɨɢɡɜɨɞɫɬɜɚ. Ⱥ� ɢɦɟɧɧɨ� ɜɧɟɞɪɟɧɢɟ� ɜ�
ɩɪɨɢɡɜɨɞɫɬɜɨ�ɩɪɢɧɰɢɩɨɜ�ɷɤɨɥɨɝɢɡɚɰɢɢ� 

 
Ⱥɪɬɟɪɢɚɥɶɧɚɹ�
ɝɢɩɟɪɬɟɧɡɢɹ��
ɚɛɫ����� 

ɂɲɟɦɢɱɟɫɤɚɹ�
ɛɨɥɟɡɧɶ�ɫɟɪɞɰɚ��

ɚɛɫ��� 

ɏɪɨɧɢɱɟɫɤɚɹ�
ɫɟɪɞɟɱɧɚɹ�

ɧɟɞɨɫɬɚɬɨɱɧɨɫɬɶ��
ɚɛɫ����� 

ɋɚɯɚɪɧɵɣ�
ɞɢɚɛɟɬ�� 
ɚɛɫ����� 

ɉɪɚɤɬɢɱɟɫɤɢ�
ɡɞɨɪɨɜ�� 
ɚɛɫ����� 

1 
ɝɪɭɩɩɚ 21 1 0 2 54 

2 
ɝɪɭɩɩɚ 23 1 1 3 52 

p 0,6 0,2 0,4 0,7 0,6 
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1. ȼɧɟɞɪɟɧɢɟ� ɷɧɟɪɝɨ- ɢ� ɦɚɬɟɪɢɚɥɨɫɛɟɪɟɝɚɸɳɢɯ� ɬɟɯɧɨɥɨɝɢɣ��
ɂɫɩɨɥɶɡɨɜɚɧɢɟ� ɩɟɪɟɞɨɜɵɯ� ɪɚɡɪɚɛɨɬɨɤ� ɡɚɪɭɛɟɠɧɵɯ�� ɨɬɟɱɟɫɬɜɟɧɧɵɯ�
ɢɫɫɥɟɞɨɜɚɬɟɥɟɣ 

2. ɗɮɮɟɤɬɢɜɧɨɟ� ɢɫɩɨɥɶɡɨɜɚɧɢɟ� ɝɚɡɚ�� ɉɟɪɟɪɚɛɨɬɤɚ� ɦɢɧɟɪɚɥɶɧɨ-
ɫɵɪɶɟɜɵɯ�ɪɟɫɭɪɫɨɜ��ɭɝɥɟɜɨɞɨɪɨɞɨɜ�ɫ�ɩɪɢɦɟɧɟɧɢɟɦ�ɧɚɭɱɧɵɯ�ɪɚɡɪɚɛɨɬɨɤ 

3. ȼɧɟɞɪɟɧɢɟ� ɧɚ� ɩɪɟɞɩɪɢɹɬɢɹɯ� ɛɟɡɨɬɯɨɞɧɵɯ� ɩɪɨɰɟɫɫɨɜ��
ɦɢɧɢɦɢɡɚɰɢɹ� ɩɪɨɢɡɜɨɞɫɬɜɟɧɧɵɯ� ɨɩɟɪɚɰɢɣ� ɢ� ɝɥɭɛɨɤɢɣ� ɩɟɪɟɞɟɥ� ɫɵɪɶɟɜɵɯ�
ɪɟɫɭɪɫɨɜ� 

4. ɂɫɩɨɥɶɡɨɜɚɧɢɟ� ɩɟɪɟɞɨɜɨɝɨ� ɨɛɨɪɭɞɨɜɚɧɢɹ� ɩɪɢ� ɬɟɯɧɢɱɟɫɤɨɣ�
ɪɟɤɨɧɫɬɪɭɤɰɢɢ� ɢ� ɩɟɪɟɜɨɨɪɭɠɟɧɢɢ�� ɋɬɪɨɢɬɟɥɶɫɬɜɨ� ɧɨɜɵɯ� ɩɟɪɟɞɨɜɵɯ�
ɤɨɦɩɚɧɢɣ 

Ⱥ� ɬɚɤɠɟ� ɜɵɩɨɥɧɟɧɢɟ� ɬɪɟɛɨɜɚɧɢɣ�� ɤɚɫɚɟɦɵɯ� ɷɤɨɥɨɝɢɱɟɫɤɨɝɨ�
ɩɪɨɫɜɟɳɟɧɢɹ�ɪɚɛɨɬɧɢɤɨɜ: 

5. ȼɤɥɸɱɟɧɢɟ�ɜ�ɱɢɫɥɨ�ɩɪɨɮɟɫɫɢɨɧɚɥɶɧɵɯ�ɡɧɚɧɢɣ�ɢ�ɬɟɯɧɢɱɟɫɤɨɝɨ�
ɨɛɪɚɡɨɜɚɧɢɹ�ɫɨɬɪɭɞɧɢɤɨɜ�ɷɤɨɥɨɝɢɱɟɫɤɢɯ�ɡɧɚɧɢɣ� 

6. Ɇɚɫɫɨɜɚɹ�ɨɪɢɟɧɬɚɰɢɹ�ɪɚɛɨɱɢɯ�ɧɚ�ɫɚɦɨɫɨɯɪɚɧɹɸɳɟɟ�ɩɨɜɟɞɟɧɢɟ��
ɩɪɨɜɟɞɟɧɢɟ� ɚɧɬɢɬɚɛɚɱɧɨɣ� ɩɪɨɩɚɝɚɧɞɵ�� ɜɧɟɞɪɟɧɢɟ� ɦɚɫɫɨɜɨɝɨ� ɫɩɨɪɬɚ� ɧɚ�
ɩɪɟɞɩɪɢɹɬɢɹɯ�ɢ�ɫɨɡɞɚɧɢɟ�ɧɚ�ɡɚɜɨɞɚɯ�ɲɤɨɥ�ɡɞɨɪɨɜɨɝɨ�ɨɛɪɚɡɚ�ɠɢɡɧɢ� 

7. ɍɫɢɥɟɧɢɟ�ɤɨɧɬɪɨɥɹ�ɩɨ�ɫɨɛɥɸɞɟɧɢɸ�ɦɟɪ�ɬɟɯɧɢɤɢ�ɛɟɡɨɩɚɫɧɨɫɬɢ�
ɪɚɛɨɱɢɦɢ� 

8. ɑɚɫɬɨɟ� ɩɪɨɜɟɞɟɧɢɟ� ɩɪɨɮɟɫɫɢɨɧɚɥɶɧɵɯ�ɦɟɞɢɰɢɧɫɤɢɯ� ɨɫɦɨɬɪɨɜ�
ɪɚɛɨɱɢɯ� 

9. Ɉɛɟɫɩɟɱɟɧɢɟ� ɪɭɤɨɜɨɞɫɬɜɨɦ� ɩɪɟɞɩɪɢɹɬɢɹ� ɞɥɹ� ɫɨɬɪɭɞɧɢɤɚ�
ɛɟɡɨɩɚɫɧɨɝɨ�ɜɟɞɟɧɢɹ�ɬɟɯɧɨɥɨɝɢɱɟɫɤɢɯ�ɩɪɨɰɟɫɫɨɜ� 

ɋɨɛɥɸɞɟɧɢɟ�ɤɨɧɬɪɨɥɹ�ɮɚɤɬɨɪɨɜ�ɪɢɫɤɚ�ɢ�ɩɥɚɧɨɦɟɪɧɨɟ�ɜɨɡɞɟɣɫɬɜɢɟ�ɧɚ�
ɧɢɯ�� ɫɜɨɟɜɪɟɦɟɧɧɨɟ� ɷɤɨɥɨɝɢɱɟɫɤɨɟ� ɩɪɨɫɜɟɳɟɧɢɟ� ɫɨɬɪɭɞɧɢɤɨɜ�� ɬɚɤɠɟ�
ɨɛɟɫɩɟɱɟɧɢɟ� ɷɤɨɥɨɝɢɱɟɫɤɨɣ� ɛɟɡɨɩɚɫɧɨɫɬɢ� ɧɚ� ɩɪɟɞɩɪɢɹɬɢɢ� ɩɨɡɜɨɥɹɬ�
ɩɪɨɞɥɢɬɶ� ɩɪɨɮɟɫɫɢɨɧɚɥɶɧɨɟ� ɞɨɥɝɨɥɟɬɢɟ� ɪɚɛɨɱɢɯ� ɢ� ɫɧɢɡɢɬɶ� ɜɨɡɞɟɣɫɬɜɢɟ�
ɩɪɨɢɡɜɨɞɫɬɜɚ�ɧɚ�ɨɤɪɭɠɚɸɳɭɸ�ɫɪɟɞɭ�ɢ�ɪɚɛɨɬɧɢɤɨɜ�ɩɪɨɢɡɜɨɞɫɬɜɚ� 

 
Ʌɢɬɟɪɚɬɭɪɚ 

1. Ⱥɥɟɤɫɟɟɜɚ� Ɍ�ɋ��� ɋɤɪɢɩɱɟɧɤɨ� Ⱥ�ȿ��� Ɉɝɚɪɤɨɜ� Ɇ�ɘ��� əɧɤɢɧ� Ɇ�ɘ�� ȼɥɢɹɧɢɟ�
ɯɚɪɚɤɬɟɪɚ� ɩɪɨɮɟɫɫɢɨɧɚɥɶɧɨɣ� ɞɟɹɬɟɥɶɧɨɫɬɢ� ɧɚ� ɪɚɫɩɪɨɫɬɪɚɧɟɧɧɨɫɬɶ� ɮɚɤɬɨɪɨɜ� ɪɢɫɤɚ�
ɫɟɪɞɟɱɧɨ-ɫɨɫɭɞɢɫɬɵɯ�ɡɚɛɨɥɟɜɚɧɢɣ����Ɏɭɧɞɚɦɟɧɬɚɥɶɧɵɟ�ɢɫɫɥɟɞɨɜɚɧɢɹ��± 2013. ± ʋ��-2. 
± ɋ�����-239 

2. Ⱥɪɬɚɦɨɧɨɜ� ȼ�� Ɍɟɯɧɢɱɟɫɤɢɟ� ɢ� ɤɨɦɦɭɧɚɥɶɧɵɟ� ɨɬɯɨɞɵ� ɢ� ɨɤɪɭɠɚɸɳɚɹ� ɫɪɟɞɚ���
Ƚɪɚɠɞɚɧɫɤɚɹ�ɡɚɳɢɬɚ��- 2007. - N 2. - ɋ����-31. 

3. Ⱥɪɬɚɦɨɧɨɜɚ� ȼ�Ƚ��� Ɇɭɯɢɧ� ɇ�Ⱥ�� ɉɪɨɮɟɫɫɢɨɧɚɥɶɧɵɟ� ɛɨɥɟɡɧɢ�� - Ɇ��� Ɇɟɞɢɰɢɧɚ��
2004. ± ����ɫ� 

4. ɋɩɪɚɜɨɱɧɢɤ�ɯɢɦɢɤɚ�Ɍ����ɩɨɞ�ɪɟɞ��Ȼ�ɇ��ɇɢɤɨɥɶɫɤɢɣ��- Ʌ���ɏɢɦɢɹ��������- �����ɫ� 
5. ȼɪɟɞɧɵɟ� ɜɟɳɟɫɬɜɚ� ɜ� ɩɪɨɦɵɲɥɟɧɧɨɫɬɢ��ɋɩɪɚɜɨɱɧɢɤ� ɞɥɹ� ɯɢɦɢɤɨɜ�� ɢɧɠɟɧɟɪɨɜ� ɢ�

ɜɪɚɱɟɣ�� >Ɍɟɤɫɬ@�� ɩɨɞ� ɪɟɞ�� ɡɚɫɥ�� ɞɟɹɬ�� ɧɚɭɤɢ�ɩɪɨɮ��ɇ�ȼ��Ʌɚɡɚɪɟɜɚ�ɢ� ɞɨɤ��ɦɟɞ�� ɧɚɭɤ�ɗ�ɇ��
Ʌɟɜɢɧɨɣ�ɢɡɞ��- 7-ɟ��ɩɟɪ��ɢ�ɞɨɩ��ȼ�ɬɪɟɯ�ɬɨɦɚɯ��Ɍ����- Ʌ���ɏɢɦɢɹ��������- ����ɫ� 

6. Ƚɨɪɢɱɧɵɣ� ȼ�Ⱥ��� əɡɟɧɨɤ� Ⱥ�ȼ��� Ɂɚɝɨɪɨɞɧɢɤɨɜ� Ƚ�Ƚ�� >ɢ� ɞɪ�@�� Ⱥɧɚɥɢɡ� ɩɟɪɜɢɱɧɨɣ�
ɡɚɛɨɥɟɜɚɟɦɨɫɬɢ� ɩɨ� ɤɥɚɫɫɭ� ɛɨɥɟɡɧɟɣ� ɫɟɪɞɟɱɧɨ-ɫɨɫɭɞɢɫɬɨɣ� ɫɢɫɬɟɦɵ� ɭ� ɥɢɰ� ɩɟɪɫɨɧɚɥɚ�
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ɋɬɚɛɢɥɢɡɚɰɢɹ� ɪɬɭɬɢ� in situ ɹɜɥɹɟɬɫɹ� ɩɟɪɫɩɟɤɬɢɜɧɵɦ� ɦɟɬɨɞɨɦ� ɮɢɬɨɪɟɦɟɞɢɚɰɢɢ�
ɩɨɱɜ��ɡɚɝɪɹɡɧɟɧɧɵɯ�ɪɬɭɬɶɫɨɞɟɪɠɚɳɢɦɢ�ɨɬɯɨɞɚɦɢ�� 

ȼ� ɯɨɞɟ� ɩɪɨɜɟɞɟɧɧɵɯ� ɢɫɫɥɟɞɨɜɚɧɢɣ� ɩɨɥɭɱɟɧɵ� ɞɚɧɧɵɟ� ɨ� ɬɨɦ�� ɱɬɨ� ɩɪɢ�
ɢɫɩɨɥɶɡɨɜɚɧɢɢ�ɚɭɤɫɢɧɨɜɵɯ�ɢ�ɝɢɛɛɟɪɟɥɥɢɧɨɜɵɯ�ɤɢɫɥɨɬ��ɜ�ɤɚɱɟɫɬɜɟ�ɯɢɦɢɱɟɫɤɢɯ�ɞɨɛɚɜɨɤ�
ɜ�ɡɚɝɪɹɡɧɟɧɧɵɣ�ɝɪɭɧɬ� ɤɨɷɮɮɢɰɢɟɧɬ�ɬɪɚɧɫɥɨɤɚɰɢɢ�ɪɬɭɬɢ�ɜ�ɬɚɤɢɯ�ɪɚɫɬɟɧɢɹɯ��ɤɚɤ�ɤɥɟɜɟɪ�
ɩɨɥɡɭɱɢɣ� ɢ ɝɨɪɱɢɰɚ ɛɟɥɚɹ ɦɨɠɟɬ� ɭɦɟɧɶɲɚɬɶɫɹ� ɞɨ� ���� ��� Ɍɚɤɢɦ� ɨɛɪɚɡɨɦ�� ɢɯ� ɦɨɠɧɨ�
ɢɫɩɨɥɶɡɨɜɚɬɶ ɜ�ɤɚɱɟɫɬɜɟ�ɜɫɩɨɦɨɝɚɬɟɥɶɧɵɯ�ɤɨɦɩɨɧɟɧɬɨɜ�ɩɪɢ�ɮɢɬɨɪɟɦɟɞɢɚɰɢɢ�ɩɨɱɜ. 

Ʉɥɸɱɟɜɵɟ�ɫɥɨɜɚ��ɫɬɚɛɢɥɢɡɚɰɢɹ��ɪɬɭɬɶɫɨɞɟɪɠɚɳɢɟ�ɨɬɯɨɞɵ��ɮɢɬɨɪɟɦɟɞɢɚɰɢɹ 
 
ɉɪɢ� ɜɵɫɨɤɨɦ� ɭɪɨɜɧɟ� ɡɚɝɪɹɡɧɟɧɢɹ� ɪɬɭɬɶɫɨɞɟɪɠɚɳɢɦɢ� ɨɬɯɨɞɚɦɢ��

ɢɡɜɥɟɱɟɧɢɟ� ɪɬɭɬɢ� ɫɬɚɧɨɜɢɬɫɹ� ɧɟ� ɪɟɧɬɚɛɟɥɶɧɵɦ� ɢ� ɛɨɥɟɟ� ɬɨɝɨ�
ɬɪɭɞɧɨɨɫɭɳɟɫɬɜɢɦɵɦ� ɩɪɨɰɟɫɫɨɦ. ɉɨɷɬɨɦɭ� ɜ� ɬɚɤɢɯ� ɫɥɭɱɚɹɯ� ɩɪɢɛɟɝɚɸɬ� ɤ�
ɨɛɟɡɜɪɟɠɢɜɚɧɢɸ� ɧɟɩɨɫɪɟɞɫɬɜɟɧɧɨ� ɬɟɪɪɢɬɨɪɢɢ ɡɚɝɪɹɡɧɟɧɢɹ� �in situ 1±3]), 
ɞɚɥɟɟ� ɫɧɢɠɟɧɢɸ ɩɨɞɜɢɠɧɨɫɬɢ�� ɚ� ɬɚɤɠɟ� ɛɢɨɞɨɫɬɭɩɧɨɫɬɢ� ɡɚɝɪɹɡɧɹɸɳɢɯ 
ɜɟɳɟɫɬɜ��ɜɤɥɸɱɚɹ�ɬɹɠɺɥɵɯ�ɦɟɬɚɥɥɨɜ��ɌɆ��>4]. 

ɉɪɨɰɟɫɫɵ�ɫɬɚɛɢɥɢɡɚɰɢɢ in situ ɌɆ ɜ�ɝɪɭɧɬɟ�ɦɨɠɧɨ�ɭɫɤɨɪɢɬɶ�ɡɚ�ɫɱɺɬ�
ɞɨɛɚɜɥɟɧɢɹ� ɫɬɚɛɢɥɢɡɚɬɨɪɨɜ�� ɢɫɩɨɥɶɡɨɜɚɧɢɹ� ɦɢɤɪɨɨɪɝɚɧɢɡɦɨɜ�
�ɛɢɨɥɨɝɢɱɟɫɤɚɹ�ɢɦɦɨɛɢɥɢɡɚɰɢɹ�in situ��ɢ�ɪɚɫɬɟɧɢɣ��ɮɢɬɨɫɬɚɛɢɥɢɡɚɰɢɹ�� 

Ɇɧɨɝɢɟ ɩɨɞɯɨɞɵ�ɤ�ɫɬɚɛɢɥɢɡɚɰɢɢ�ɪɬɭɬɢ�ɜ�ɝɪɭɧɬɟ�ɢ�ɢɯ�ɷɮɮɟɤɬɢɜɧɨɫɬɶ�
ɢɫɫɥɟɞɨɜɚɧɵ�ɢ�ɨɩɢɫɚɧɵ�ɜ�ɧɟɞɨɫɬɚɬɨɱɧɨɦ�ɨɛɴɟɦɟ�>���].  

ɉɨɷɬɨɦɭ� ɢɫɫɥɟɞɨɜɚɥɚɫɶ� ɷɮɮɟɤɬɢɜɧɨɫɬɶ ɩɪɢɦɟɧɟɧɢɹ ɚɭɤɫɢɧɨɜɵɯ� ɢ�
ɝɢɛɛɟɪɟɥɥɢɧɨɜɵɯ� ɤɢɫɥɨɬ�� ɜ� ɤɚɱɟɫɬɜɟ� ɞɨɛɚɜɨɤ� ɜ� ɝɪɭɧɬ� ɞɥɹ�
ɮɢɬɨɫɬɚɛɢɥɢɡɚɰɢɢ� ɪɬɭɬɢ� ɤɨɪɧɟɜɨɣ� ɫɢɫɬɟɦɨɣ ɪɚɫɬɟɧɢɣ� ɝɨɪɱɢɰɵ� ɛɟɥɨɣ� ɢ�
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ɤɥɟɜɟɪɚ�� Ⱦɥɹ� ɨɰɟɧɤɢ� ɢɯ� ɜɥɢɹɧɢɹ� ɢɫɩɨɥɶɡɨɜɚɥɢ� ɦɨɞɟɥɶɧɵɟ� ɝɪɭɧɬɵ��
ɢɫɤɭɫɫɬɜɟɧɧɨ�ɡɚɝɪɹɡɧɟɧɧɵɟ�ɪɬɭɬɶɸ��Ɇɨɞɟɥɶɧɵɟ�ɝɪɭɧɬɵ�ɝɨɬɨɜɢɥɢɫɶ ɩɭɬɟɦ�
ɜɧɟɫɟɧɢɹ� ɜ� ɝɪɭɧɬ� ɜɨɞɧɨɝɨ� ɪɚɫɬɜɨɪɚ ɧɢɬɪɚɬɚ� ɪɬɭɬɢ� �Hg(NO3)2 ā H2O�� ɜ�
ɤɨɥɢɱɟɫɬɜɟ�������ɦɝ�ɤɝ�ɝɪɭɧɬɚ��ɱɬɨ�ɷɤɜɢɜɚɥɟɧɬɧɨ�ɭɪɨɜɧɸ�ɜ��� ɉȾɄ�ɪɬɭɬɢ�ɜ�
ɩɨɱɜɟ. 

Ⱦɥɹ� ɩɪɨɜɟɞɟɧɢɹ� ɜɟɝɟɬɚɰɢɨɧɧɵɯ� ɨɩɵɬɨɜ�� ɜɟɝɟɬɚɰɢɨɧɧɵɟ� ɫɨɫɭɞɵ�
ɨɛɴɺɦɨɦ�� ɥ��ɡɚɩɨɥɧɹɥɢ�ɭɧɢɜɟɪɫɚɥɶɧɵɦ�ɝɪɭɧɬɨɦ��ɦɚɪɤɚ�©ɋɟɥɢɝɟɪ�ɚɝɪɨª��ɩɨ�
���� ɝ� ɜ� ɤɚɠɞɵɣ� �ɩɨɱɜɭ� ɨɛɢɥɶɧɨ� ɩɨɥɢɜɚɥɢ� ɞɢɫɬɢɥɥɢɪɨɜɚɧɧɨɣ� ɜɨɞɨɣ��
ɜɥɚɠɧɨɫɬɶ� ɩɨɱɜɵ� ɫɨɫɬɚɜɢɥɚ� ������ Ɉɩɵɬɵ� ɩɪɨɜɨɞɢɥɢ� ɜ� ɬɪɺɯɤɪɚɬɧɨɣ�
ɩɨɜɬɨɪɧɨɫɬɢ� ȼ�ɤɚɱɟɫɬɜɟ�ɫɪɚɜɧɢɬɟɥɶɧɨɝɨ�ɨɛɪɚɡɰɚ�ɝɪɭɧɬɚ� �ɛɟɡ�ɩɪɟɜɵɲɟɧɢɹ�
ɉȾɄ� ɪɬɭɬɢ� ɜ� ɩɨɱɜɟ�� ɢɫɩɨɥɶɡɨɜɚɥɢ� ɭɧɢɜɟɪɫɚɥɶɧɵɣ� ɝɪɭɧɬ� ɦɚɪɤɢ� ©ɋɟɥɢɝɟɪ�
ɚɝɪɨª� 

Ⱦɥɹ�ɷɤɫɩɟɪɢɦɟɧɬɨɜ�ɢɫɩɨɥɶɡɨɜɚɥɢ�ɝɨɪɱɢɰɭ�ɛɟɥɭɸ�ɢ�ɤɥɟɜɟɪ�ɩɨɥɡɭɱɢɣ��
ɤɨɬɨɪɵɟ� ɪɚɫɩɪɨɫɬɪɚɧɟɧɵ� ɩɨ� ɜɫɟɣ� ɬɟɪɪɢɬɨɪɢɢ� Ɋɨɫɫɢɢ�� ɤɪɨɦɟ� ɫɟɜɟɪɧɵɯ�
ɪɚɣɨɧɨɜ� ȼ� ɪɟɡɭɥɶɬɚɬɟ� ɢɫɫɥɟɞɨɜɚɧɢɹ� ɜɨɡɦɨɠɧɨɫɬɢ� ɢɫɩɨɥɶɡɨɜɚɬɶ�
ɮɢɬɨɫɬɚɛɢɥɢɡɚɰɢɸ� ɜ� ɝɪɭɧɬɟ� ɡɚ� ɫɱɺɬ� ɟɺ� ɧɚɤɨɩɥɟɧɢɹ� ɤɨɪɧɹɦɢ� ɪɚɫɬɟɧɢɣ 
ɝɨɪɱɢɰɵ� ɛɟɥɨɣ ɭɫɬɚɧɨɜɥɟɧɨ�� ɱɬɨ� ɧɚɥɢɱɢɟ� ɪɬɭɬɢ�� ɨɤɚɡɵɜɚɟɬ� ɫɭɳɟɫɬɜɟɧɧɨɟ�
ɜɥɢɹɧɢɟ� ɧɚ� ɪɨɫɬ� ɢ� ɪɚɡɜɢɬɢɟ� ɪɚɫɬɟɧɢɣ� �ɬɚɛɥ�� ���� ɧɨ� ɧɟ� ɩɪɢɜɨɞɹɬ� ɤ� ɢɯ�
ɬɨɬɚɥɶɧɨɣ�ɝɢɛɟɥɢ��ɪɢɫ��1).  

Ɍɚɛɥɢɰɚ�� 
Ȼɢɨɦɟɬɪɢɱɟɫɤɢɟ�ɩɚɪɚɦɟɬɪɵ�ɪɚɫɬɟɧɢɣ�ɝɨɪɱɢɰɵ�ɛɟɥɨɣ� 

Ɉɛɪɚɡɟɰ 
 

ȼɵɫɨɬɚ�
ɪɚɫɬɟɧɢɣ��ɫɦ 

 

Ⱦɥɢɧɚ�ɤɨɪɧɟɣ��
ɫɦ 

 

Ȼɢɨɦɚɫɫɚ�
ɪɚɫɬɟɧɢɣ��ɝ 

 
Ƚɪɭɧɬ� ɫ� ɩɪɟɜɵɲɟɧɢɟɦ� ɉȾɄHg ɜ�
ɩɨɱɜɟ 

5,8���� 5,3���� 1,0���� 

Ƚɪɭɧɬ� ɛɟɡ� ɩɪɟɜɵɲɟɧɢɹ� ɉȾɄHg ɜ�
ɩɨɱɜɟ 

9,1���� 7,4���� 1,6���� 

ɉɪɢɦɟɱɚɧɢɟ���± Ɋɚɡɥɢɱɢɹ�ɹɜɥɹɸɬɫɹ�ɫɬɚɬɢɫɬɢɱɟɫɤɢ�ɞɨɫɬɨɜɟɪɧɵɦɢ�ɩɪɢ�ɪ�������� 
 

 
Ɋɢɫ��1��ɋɥɟɜɚ�± ɜɧɟɲɧɢɣ�ɜɢɞ�ɪɚɫɬɟɧɢɣ��ɜɵɪɚɳɟɧɧɵɯ�ɧɚ ɝɪɭɧɬɟ�ɫ�ɩɪɟɜɵɲɟɧɢɟɦ�ɉȾɄHg, 

ɫɩɪɚɜɚ�± ɧɚ ɝɪɭɧɬɟ�ɛɟɡ�ɩɪɟɜɵɲɟɧɢɹ�ɉȾɄHg 
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Ɋɟɡɭɥɶɬɚɬɵ� ɢɫɫɥɟɞɨɜɚɧɢɹ� ɷɮɮɟɤɬɢɜɧɨɫɬɢ� ɜɥɢɹɧɢɹ� ɪɚɡɥɢɱɧɵɯ�
ɞɨɛɚɜɨɤ� ɧɚ� ɩɪɨɰɟɫɫ� ɮɢɬɨɫɬɚɛɢɥɢɡɚɰɢɢ� ɪɬɭɬɢ� ɜ� ɦɨɞɟɥɶɧɵɯ� ɝɪɭɧɬɚɯ��
ɢɫɤɭɫɫɬɜɟɧɧɨ�ɡɚɝɪɹɡɧɺɧɧɵɟ�ɪɬɭɬɶɸ��ɩɪɟɞɫɬɚɜɥɟɧɵ�ɜ�ɬɚɛɥɢɰɟ�2. 

ɉɪɢ� ɡɚɝɪɹɡɧɟɧɢɢ� ɪɬɭɬɶɸ� ɝɪɭɧɬɚ� ɛɟɡ� ɢɫɩɨɥɶɡɨɜɚɧɢɹ� ɯɢɦɢɱɟɫɤɢɯ�
ɞɨɛɚɜɨɤ� ɩɪɨɢɫɯɨɞɢɬ� ɡɧɚɱɢɬɟɥɶɧɵɣ� ɩɟɪɟɧɨɫ� ɪɬɭɬɢ� �ɬɚɛɥ�� 2�� ɜ� ɧɚɞɡɟɦɧɭɸ�
ɱɚɫɬɶ�� ɱɬɨ� ɝɨɜɨɪɢɬ� ɨ� ɧɢɡɤɨɣ� ɫɩɨɫɨɛɧɨɫɬɢ� ɫɚɦɢɯ� ɪɚɫɬɟɧɢɣ�
ɮɢɬɨɫɬɚɛɢɥɢɡɢɪɨɜɚɬɶ�ɪɬɭɬɶ�ɜ�ɤɨɪɧɹɯ� 

ɂɫɩɨɥɶɡɨɜɚɧɢɟ�ɤɨɦɛɢɧɚɰɢɣ�Ʉ2ɈɗȾɎ���ȽɄ�� ɂɆɄ�ɢ�ɆɗȻɌȺ���ȽɄ���
ɂɆɄ��ɩɨɤɚɡɚɥɨ�ɧɚɢɛɨɥɶɲɭɸ�ɷɮɮɟɤɬɢɜɧɨɫɬɶ�ɞɥɹ�ɮɢɬɨɫɬɚɛɢɥɢɡɚɰɢɢ�ɪɬɭɬɢ��
ɡɚ�ɫɱɺɬ�ɧɚɤɨɩɥɟɧɢɹ�ɤɨɪɧɹɦɢ�ɪɚɫɬɟɧɢɣ�ɝɨɪɱɢɰɵ�ɛɟɥɨɣ�ɢ�ɤɥɟɜɟɪɚ�ɩɨɥɡɭɱɟɝɨ��
ɤɨɷɮɮɢɰɢɟɧɬ�ɬɪɚɧɫɥɨɤɚɰɢɢ�ɭɦɟɧɶɲɢɥɫɹ�ɜ���ɪɚɡɚ�ɩɨ�ɫɪɚɜɧɟɧɢɸ�ɫ�ɝɪɭɧɬɨɦ�
ɛɟɡ�ɜɧɟɫɟɧɢɹ�ɯɢɦɢɱɟɫɤɢɯ�ɞɨɛɚɜɨɤ� 

Ɍɚɛɥɢɰɚ�� 
Ɋɟɡɭɥɶɬɚɬɵ�ɢɫɫɥɟɞɨɜɚɧɢɹ�ɜɥɢɹɧɢɹ�ɯɢɦɢɱɟɫɤɢɯ�ɞɨɛɚɜɨɤ�ɧɚ�ɩɪɨɰɟɫɫ�ɬɪɚɧɫɥɨɤɚɰɢɢ�ɪɬɭɬɢ� 

ɉɪɢɦɟɱɚɧɢɟ���± ɞɨɫɬɨɜɟɪɧɨɟ�ɪɚɡɥɢɱɢɟ�ɜɚɪɢɚɧɬɨɜ�ɩɪɢ�ɪ��������ɞɥɹ�ɜɚɪɢɚɧɬɚ���
�ɫɪɚɜɧɢɜɚɥɢ�ɫ�ʋ����ɢ�ɞɥɹ�ɜɚɪɢɚɧɬɚ����ɫɪɚɜɧɢɜɚɥɢ�ɫ�ʋ����� 

Ʉ2ɈɗȾɎ�± ɞɢɤɚɥɢɟɜɚɹ�ɫɨɥɶ�ɨɤɫɢɷɬɢɥɢɞɟɧɞɢɮɨɫɮɨɧɨɜɨɣ�ɤɢɫɥɨɬɵ� 
ɆɗȻɌȺ�± ɦɨɧɨɷɬɚɧɨɥɚɦɢɧɨɜɚɹ�ɫɨɥɶ�ɛɢɬɢɨɭɤɫɭɫɧɨɣ ɤɢɫɥɨɬɵ 
ȽɄ�± ɧɚɬɪɢɟɜɵɟ�ɫɨɥɢ�ɝɢɛɛɟɪɟɥɥɢɧɨɜɵɯ�ɤɢɫɥɨɬ� 
ɂɆɄ�± ɢɧɞɨɥɢɥɦɚɫɥɹɧɚɹ�ɤɢɫɥɨɬɚ. 

 
Ɂɚɤɥɸɱɟɧɢɟ. ȼ�ɪɟɡɭɥɶɬɚɬɟ�ɩɪɨɜɟɞɟɧɧɵɯ�ɪɚɛɨɬ�ɛɵɥɨ�ɭɫɬɚɧɨɜɥɟɧɨ��ɞɥɹ�

ɨɛɟɡɜɪɟɠɢɜɚɧɢɹ� ɝɪɭɧɬɚ�� ɡɚɝɪɹɡɧɟɧɧɨɝɨ� ɪɬɭɬɶɫɨɞɟɪɠɚɳɢɦɢ� ɨɬɯɨɞɚɦɢ��
ɦɨɠɟɬ�ɛɵɬɶ�ɭɫɩɟɲɧɨ�ɢɫɩɨɥɶɡɨɜɚɧɚ�ɫɬɚɛɢɥɢɡɚɰɢɹ ɪɬɭɬɢ�in situ. 

ɂɫɩɨɥɶɡɨɜɚɧɢɟ� ɜ� ɤɚɱɟɫɬɜɟ� ɯɢɦɢɱɟɫɤɢɯ� ɞɨɛɚɜɨɤ� ɝɢɛɛɟɪɢɥɥɢɧɨɜɵɯ ɢ�
ɚɭɤɫɢɧɨɜɵɯ� ɤɢɫɥɨɬ� ɨɤɚɡɵɜɚɸɬ� ɜɵɪɚɠɟɧɧɨɟ� ɩɨɥɨɠɢɬɟɥɶɧɨɟ� ɞɟɣɫɬɜɢɟ� ɧɚ�
ɩɪɨɰɟɫɫ� ɮɢɬɨɫɬɚɛɢɥɢɡɚɰɢɢ� ɡɚ� ɫɱɺɬ� ɫɧɢɠɟɧɢɹ� ɩɨɫɬɭɩɥɟɧɢɹ� ɪɬɭɬɢ� ɜ�
ɧɚɡɟɦɧɵɟ�ɨɪɝɚɧɵ�ɪɚɫɬɟɧɢɣ�ɞɨ���� %. 

Ɋɚɛɨɬɚ� ɜɵɩɨɥɧɟɧɚ� ɩɪɢ� ɮɢɧɚɧɫɨɜɨɣ� ɩɨɞɞɟɪɠɤɟ� ɊɏɌɍ� ɢɦɟɧɢ�
Ⱦ�ɂ� Ɇɟɧɞɟɥɟɟɜɚ��ɩɪɨɟɤɬ�ʋ��-2020-039). 

ʋ 
No. 

ɏɢɦɢɱɟɫɤɚɹ�
ɞɨɛɚɜɤɚ 

 

ɋɨɞɟɪɠɚɧɢɟ�ɪɬɭɬɢ�ɜ�
ɩɨɛɟɝɚɯ��ɋ1(Hg), 

ɦɤɝ�ɝ 
 

ɋɨɞɟɪɠɚɧɢɟ�ɪɬɭɬɢ�ɜ�
ɤɨɪɧɹɯ��ɋ2(Hg���ɦɤɝ�ɝ 

 
�ሻ�ଵሺܥ
�ሻ�ଶሺܥ

 

Ʉɨɷɮɮɢɰɢɟɧɬ 
ɬɪɚɧɫɥɨɤɚɰɢɢ 

ɪɬɭɬɢ 

1 Ɋɬɭɬɶ� 
 

�������� ϰϴϴцϮϱ Ϭ͕ϭϵцϬ͕Ϭϭ 

2 Ɋɬɭɬɶ + Ʉ2ɈɗȾɎ ��������� ������ ��������� 
3 Ɋɬɭɬɶ���Ʉ2ɈɗȾɎ�

��ȽɄ���ɂɆɄ 
�������� ������ ��������� 

4 Ɋɬɭɬɶ  7,6���� 32,1���� 0,24����� 
5 Ɋɬɭɬɶ + ɆɗȻɌȺ 

 
8,9���� 16,8���� 0,53����� 

6 Ɋɬɭɬɶ� �� ɆɗȻɌȺ�
��ȽɄ���ɂɆɄ 

6,9���� 84,9���� 0,08����� 
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1Ƚɨɫɭɞɚɪɫɬɜɟɧɧɚɹ�ɚɤɚɞɟɦɢɹ�ɤɪɢɡɢɫɧɨɝɨ�ɭɩɪɚɜɥɟɧɢɹ��Ⱥɪɦɟɧɢɹ��ɝ��ȿɪɟɜɚɧ 

2,3ȿɪɟɜɚɧɫɤɢɣ�ɝɨɫɭɞɚɪɫɬɜɟɧɧɵɣ�ɭɧɢɜɟɪɫɢɬɟɬ��Ⱥɪɦɟɧɢɹ��ɝ��ȿɪɟɜɚɧ� 
 

ɈɐȿɇɄȺ�ȼɈɁȾȿɃɋɌȼɂə�ɁȺȻɊɈɒȿɇɇɈɃ�ɊɍȾɕ�ɄȺɉȺɇ� 
ɇȺ�ɄȺɑȿɋɌȼɈ�ȼɈȾɕ�ɊȿɄɂ�ɄȺȼȺɊɌ 

 
ȼ� ɞɚɧɧɨɣ� ɪɚɛɨɬɟ� ɛɵɥɨ� ɨɰɟɧɟɧɨ� ɜɨɡɞɟɣɫɬɜɢɟ� ɡɚɛɪɨɲɟɧɧɨɣ� ɪɭɞɵ�

Ʉɚɩɚɧɚ�ɧɚ�ɤɚɱɟɫɬɜɨ�ɜɨɞɵ�ɪɟɤɢ�Ʉɚɜɚɪɬ��Ɋɟɡɭɥɶɬɚɬɵ�ɨɰɟɧɤɢ ɩɨɤɚɡɚɥɢ��ɱɬɨ�ɪɟɤɚ�
Ʉɚɜɚɪɬ� ɩɨ� ɜɫɟɦɭ� ɪɭɫɥɭ� ɡɚɝɪɹɡɧɟɧɚ� ɬɹɠɟɥɵɦɢ� ɦɟɬɚɥɥɚɦɢ ɢ� ɜɨɞɚ� ɫɨɨɬɜɟɬɫɬɜɭɟɬ� �-ɨɦɭ�
©ɩɥɨɯɨɦɭª ɤɚɱɟɫɬɜɭ�� ɧɟɩɪɢɝɨɞɧɨɦɭ� ɞɥɹ� ɢɫɩɨɥɶɡɨɜɚɧɢɹ� ɜ� ɪɚɡɥɢɱɧɵɯ� ɨɬɪɚɫɥɹɯ� ɢ�
ɪɟɤɪɟɚɰɢɢ��ȼ�ɪɟɡɭɥɶɬɚɬɟ�ɩɪɨɞɨɥɠɢɬɟɥɶɧɨɣ� ɜɵɫɨɤɨɣ� ɡɚɝɪɹɡɧɟɧɧɨɫɬɢ�ɜ� ɪɟɤɟ�ɩɨɥɧɨɫɬɶɸ�
ɢɫɱɟɡɥɚ�ɜɫɟ�ɚɤɜɚɤɭɥɶɬɭɪɚ��� 

Ʉɥɸɱɟɜɵɟ� ɫɥɨɜɚ�� ɤɚɱɟɫɬɜɨ� ɜɨɞɵ�� ɬɹɠɟɥɵɟ� ɦɟɬɚɥɥɵ�� ɪɭɞɚ�� ɝɨɪɧɚɹ�
ɩɪɨɦɵɲɥɟɧɧɨɫɬɶ� 

 
Ⱥɪɦɟɧɢɹ� ɛɨɝɚɬɚ� ɩɨɥɟɡɧɵɦɢ� ɢɫɤɨɩɚɟɦɵɦɢ�� ɤɨɬɨɪɵɟ� ɢɦɟɸɬ� ɬɚɤɠɟ�

ɜɚɠɧɨɟ�ɩɪɨɦɵɲɥɟɧɧɨɟ�ɡɧɚɱɟɧɢɟ��ȼ�ɫɬɪɚɧɟ�ɡɚɪɟɝɢɫɬɪɢɪɨɜɚɧɵ�ɛɨɥɟɟ�ɱɟɦ����
ɪɭɞɧɢɤɨɜ� ɩɪɟɞɫɬɚɜɥɹɸɳɢɟ� ɫɨɛɨɣ� ɦɟɬɚɥɥɢɱɟɫɤɢɟ� ɪɭɞɵ� �ɦɟɞɶ�� ɦɨɥɢɛɞɟɧ��
ɫɜɢɧɟɰ��ɰɢɧɤ��ɠɟɥɟɡɨ��ɚɥɸɦɢɧɢɣ��ɡɨɥɨɬɨ��ɫɟɪɟɛɪɨ�ɢ�ɞɪ���>�@�  

Ɉɞɢɧ�ɢɡ�ɝɥɚɜɧɵɯ�ɦɟɞɧɵɯ�ɪɭɞɧɢɤɨɜ�Ⱥɪɦɟɧɢɢ�± Ʉɚɩɚɧɫɤɢɣ�ɪɭɞɧɢɤ��Ɉɧ�
ɪɚɫɩɨɥɨɠɟɧ� ɜ ɛɚɫɫɟɣɧɟ� ɪɟɤɢ� Ʉɚɜɚɪɬ, 3-4ɤɦ� ɤ� ɫɟɜɟɪɭ� ɨɬ� ɝɨɪɨɞɚ� Ʉɚɩɚɧ. 
Ɋɭɞɧɢɤ�ɢɦɟɟɬ�ɦɢɧɟɪɚɥɶɧɵɟ�ɡɚɩɚɫɵ�ɩɥɨɳɚɞɶɸ����ɝɚ��ɤɨɬɨɪɵɟ�ɜ�ɧɚɫɬɨɹɳɟɟ�
ɜɪɟɦɹ� ɧɟ� ɪɚɡɪɚɛɚɬɵɜɚɸɬɫɹ�� ɋ� ����ɝ� ɡɚɩɚɫɵ�Ʉɚɩɚɧɫɤɨɝɨ� ɦɟɞɧɨɝɨ� ɪɭɞɧɢɤɚ�
ɫɨɫɬɚɜɥɹɸɬ� ����� ɬɨɧɧɵ� �ɫɪɟɞɧɟɟ� ɫɨɞɟɪɠɚɧɢɟ� ± ������� ɢɡ� ɤɨɬɨɪɵɯ� ��55% 
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ɫɜɹɡɚɧɨ� ɫ� ɦɢɧɟɪɚɥɢɡɚɰɢɟɣ� ɦɟɞɢ� ɢ� ��5% - ɫ� ɦɢɧɟɪɚɥɢɡɚɰɢɟɣ� ɩɢɪɢɬɚ���
Ʉɨɥɢɱɟɫɬɜɨ�ɤɨɥɱɟɞɚɧɧɨɣ�ɪɭɞɵ�ɫɨɫɬɚɜɥɹɟɬ������69 ɬɵɫ��ɬɨɧɧ�>�-2]. 

ɉɨɫɥɟ� ɩɪɢɨɫɬɚɧɨɜɥɟɧɢɹ� ɷɤɫɩɥɭɚɬɚɰɢɢ�� ɪɭɞɧɢɤ� ɧɟ� ɤɨɧɫɟɪɜɢɪɨɜɚɥɫɹ� ɢ�
ɧɚɯɨɞɢɬɫɹ� ɜ� ɡɚɛɪɨɲɟɧɧɨɦ� ɫɨɫɬɨɹɧɢɢ��Ɋɹɞɨɦ�ɫ�ɨɬɤɪɵɬɵɦ�ɪɭɞɧɢɤɨɦ�ɬɚɤɠɟ�
ɪɚɫɩɨɥɨɠɟɧɵ�ɩɪɨɦɵɲɥɟɧɧɵɟ�ɨɬɯɨɞɵ��ɪɢɫɭɧɨɤ). 

ȼ�ɩɟɪɢɨɞ�ɩɚɜɨɞɤɨɜ��ɨɛɢɥɶɧɵɯ ɨɫɚɞɤɨɜ��ɬɚɹɧɢɹ�ɫɧɟɝɨɜ�ɢɥɢ�ɩɪɨɥɢɜɧɵɯ�
ɞɨɠɞɟɣ� ɧɚ� ɬɟɪɪɢɬɨɪɢɢ� ɡɚɛɪɨɲɟɧɧɨɣ� ɲɚɯɬɵ� ɩɨɜɟɪɯɧɨɫɬɧɵɦ� ɬɟɱɟɧɢɟɦ�
ɜɵɦɵɜɚɟɬɫɹ� ɛɨɥɶɲɨɟ� ɤɨɥɢɱɟɫɬɜɨ� ɪɭɞɵ� ȼɩɨɫɥɟɞɫɬɜɢɢ� ɨɛɪɚɡɨɜɚɜɲɢɣɫɹ 
ɩɨɜɟɪɯɧɨɫɬɧɵɣ� ɫɬɨɤ�� ɨɛɨɝɚɳɟɧɧɵɣ� ɪɚɡɥɢɱɧɵɦɢ� ɬɹɠɟɥɵɦɢ� ɦɟɬɚɥɥɚɦɢ� ɢ�
ɨɫɬɚɬɤɚɦɢ� ɫɭɥɶɮɚɬɨɜ�� ɜɥɢɜɚɟɬɫɹ� ɜ� ɪɟɤɭ�Ʉɚɜɚɪɬ�� ɤɨɬɨɪɵɣ� ɜ� ɪɚɣɨɧɟ� ɝɨɪɨɞɚ�
Ʉɚɩɚɧ� ɜɩɚɞɚɟɬ� ɜ� ɪɟɤɭ� ȼɨɯɱɢ,  ɡɚɝɪɹɡɧɹɹ� ɟɟ� ɜɨɞɵ� ɢ� ɩɪɢɛɪɟɠɧɵɟ� ɪɚɣɨɧɵ�
ɝɨɪɨɞɚ� Ɍɚɤɠɟ� ɛɵɥɢ� ɜɵɹɜɥɟɧɵ� ɫɥɭɱɚɢ�� ɤɨɝɞɚ� ɪɟɤɚ� Ʉɚɜɚɪɬ� ɜɨ� ɜɪɟɦɹ�
ɜɟɫɟɧɧɟɝɨ� ɩɚɜɨɞɤɚ� ɜɵɯɨɞɢɥɚ� ɢɡ� ɪɭɫɥɚ� ɢ� ɪɟɱɧɚɹ� ɜɨɞɚ�� ɡɚɝɪɹɡɧɟɧɧɚɹ�
ɬɨɤɫɢɱɧɵɦɢ�ɦɟɬɚɥɥɚɦɢ��ɬɟɤɥɚ�ɩɨ�ɭɥɢɰɚɦ�ɰɟɧɬɪɚɥɶɧɨɣ�ɱɚɫɬɢ�ɝɨɪɨɞɚ�Ʉɚɩɚɧɚ 
[3-5]. 

 
 

 
 

Ʉɚɩɚɧɫɤɢɣ�ɪɭɞɧɢɤ�ɢ�ɨɛɪɚɡɨɜɚɜɲɢɟɫɹ�ɩɨɜɟɪɯɧɨɫɬɧɵɟ�ɜɨɞɵ��ɢɸɧɶ����� ɝ� 
 
Ɍɚɤɢɦ� ɨɛɪɚɡɨɦ�� ɰɟɥɶɸ� ɧɚɲɟɣ� ɪɚɛɨɬɵ� ɛɵɥɨ� ɢɫɫɥɟɞɨɜɚɧɢɟ�

ɜɨɡɞɟɣɫɬɜɢɹ� ɡɚɛɪɨɲɟɧɧɨɣ� ɪɭɞɵ� Ʉɚɩɚɧɚ� ɧɚ� ɪɟɤɭ� Ʉɚɜɚɪɬ� ɢ� ɨɰɟɧɤɚ�
ɷɤɨɥɨɝɢɱɟɫɤɨɝɨ� ɫɨɫɬɨɹɧɢɹ� ɪɟɤɢ�� � Ⱦɥɹ� ɷɬɨɝɨ� ɛɵɥɢ� ɜɡɹɬɵ� ɩɪɨɛɵ� ɜɨɞɵ� ɜ�
ɱɟɬɵɪɟɯ� ɪɚɡɥɢɱɧɵɯ� ɬɨɱɤɚɯ� ɪɟɤɢ�Ʉɚɜɚɪɬ� ɩɨ� ɬɟɱɟɧɢɹ� ɜɧɢɡ� ɜ� ɦɚɟ� ɢ� ɜ� ɢɸɧɟ�
����ɝ��ȼ�ɩɪɨɛɚɯ�ɜɨɞɵ�ɨɩɪɟɞɟɥɹɥɢɫɶ�S+��ɷɥɟɤɬɪɨɩɪɨɜɨɞɢɦɨɫɬɶ��ɫɨɞɟɪɠɚɧɢɹ�
ɦɟɞɢ�� ɠɟɥɟɡɚ�� ɦɚɪɝɚɧɰɚ� ɢ� ɫɭɥɶɮɚɬɨɜ�� Ƚɢɞɪɨɯɢɦɢɱɟɫɤɢɟ� ɩɚɪɚɦɟɬɪɵ�
ɢɡɦɟɪɹɥɢɫɶ� ɤɨɥɨɪɢɦɟɬɪɨɦ� +$&+ 3900 [6-7@�� ɉɨɥɭɱɟɧɧɵɟ� ɞɚɧɧɵɟ�
ɩɪɢɜɟɞɟɧɵ�ɜ�ɬɚɛɥɢɰɟ. 

Ɉɰɟɧɤɚ�ɢ�ɤɥɚɫɫɢɮɢɤɚɰɢɹ�ɤɚɱɟɫɬɜɚ�ɜɨɞɵ�ɩɪɨɜɨɞɢɥɚɫɶ�ɜ�ɫɨɨɬɜɟɬɫɬɜɢɢ�ɫ�
ɩɪɢɧɹɬɵɦ�ɧɨɪɦɚɦ�ɊȺ�ɞɥɹ�ɪɟɤ�ɛɚɫɫɟɣɧɚ�ȼɨɯɱɢ�>8].  
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Ɍɚɛɥɢɰɚ�± Ⱦɚɧɧɵɟ�ɝɢɞɪɨɯɢɦɢɱɟɫɤɢɯ�ɩɚɪɚɦɟɬɪɨɜ�ɜɨɞɵ�ɪɟɤɢ�Ʉɚɜɚɪɬ�ɡɚ�ɦɚɣ-ɢɸɧɶ�����ɝ� 

ɉɚɪɚɦɟɬɪɵ 
ɇɚ�

ɬɟɪɪɢɬɨɪ
ɢɢ�ɲɚɯɬɵ� 

ȼ�ɛɥɢɡɶ�
ɪɚɣɨɧɚ�
Ʌɟɧɝɪɭɩ� 

ɉɨɫɥɟ�
ɪɚɣɨɧɚ�
Ʌɟɧɝɪɭɩ� 

Ⱦɨ�
ɜɩɚɞɟɧɢɹ�ɜ�
ɪɟɤɭ�ȼɨɯɱɢ 

Ʉɨɧɰɟɧɬɪɚɰɢɢ�
ɫɨɨɬɜɟɬɫɬɜɭɸɳɢɟ�

5-ɨɦɭ��ɩɥɨɯɨɦɭ�
ɤɚɱɟɫɬɜɭ�ɜɨɞɵ� 

pH 2.97 2.87 2.52 3.22 <6.5 
ɗɥɟɤɬɪɨɩɪɨɜɨɞɢɦɨɫ
ɬɶ��ȝɋɢɦ�ɫɦ 

2740 6560 3860 6070 >2300 

ɋɭɥɶɮɚɬɵ��ɦɝ�ɥ 480 1830 960 980 >300 
Ɇɟɞɶ��ɦɝ�ɥ 1.1 7.92 13.5 28.7 >0.1 
ɀɟɥɟɡɨ��ɦɝ�ɥ 1.06 1.84 2.54 1.5 >1.0 
Ɇɚɪɝɚɧɟɰ��ɦɝ�ɥ 2.4 - - 5.1 >0.032 

Ʉɥɚɫɫ�ɤɚɱɟɫɬɜɚ�ɜɨɞɵ 
5-ɵɣ��
ɩɥɨɯɨɣ 

5-ɵɣ��
ɩɥɨɯɨɣ 

5-ɵɣ��
ɩɥɨɯɨɣ 

5-ɵɣ��
ɩɥɨɯɨɣ 

 

 
ɉɨ� ɩɨɥɭɱɟɧɧɵɦ� ɞɚɧɧɵɦ�� ɜɨɞɚ� ɪɟɤɢ� Ʉɚɜɚɪɬ� ɫɢɥɶɧɨ-ɤɢɫɥɨɬɧɚɹ� ɫ�

ɜɵɫɨɤɨɣ� ɦɢɧɟɪɚɥɢɡɚɰɢɟɣ�� ɉɨ� ɬɟɱɟɧɢɸ� ɜɧɢɡ� ɜɨɡɪɚɫɬɟɬɫɹ� ɤɨɧɰɟɧɬɪɚɰɢɹ�
ɦɟɞɢ�� ɠɟɥɟɡɚ� ɢ� ɦɚɪɝɚɧɰɚ�� ɱɬɨ� ɫɜɢɞɟɬɟɥɶɫɬɜɭɟɬ� ɨ� ɜɵɫɨɤɨɣ� ɡɚɝɪɹɡɧɟɧɧɨɫɬɢ�
ɜɨɞɵ�ɪɟɤɢ�ɢ�ɧɚɤɨɩɥɟɧɢɢ�ɦɟɬɚɥɥɨɜ�ɩɨ�ɜɫɟɦɭ�ɪɭɫɥɭ�� 
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Ⱥ�Ⱥ��ɏɜɨɫɬɨɜ 
 

ɋɚɪɚɬɨɜɫɤɚɹ�ɪɟɝɢɨɧɚɥɶɧɚɹ�ɨɛɳɟɫɬɜɟɧɧɚɹ�ɨɪɝɚɧɢɡɚɰɢɹ� 
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ȼ� ɫɬɚɬɶɟ� ɝɨɜɨɪɢɬɫɹ� ɨɛ� ɷɤɨɥɨɝɢɱɟɫɤɨɦ� ɩɪɨɫɜɟɳɟɧɢɢ ɜ� ɭɫɥɨɜɢɹɯ�
ɩɚɧɞɟɦɢɢ� ɤɨɪɨɧɚɜɢɪɭɫɚ� ɧɚ� ɩɪɢɦɟɪɟ� ɞɟɹɬɟɥɶɧɨɫɬɢ� ɩɪɢɪɨɞɨɨɯɪɚɧɧɨɣ� ɧɟɤɨɦɦɟɪɱɟɫɤɨɣ�
ɨɪɝɚɧɢɡɚɰɢɢ�� ɉɪɟɞɥɚɝɚɟɬɫɹ� ɨɞɢɧ� ɢɡ� ɚɜɬɨɪɫɤɢɯ� ɪɟɝɢɨɧɚɥɶɧɵɯ� ɩɪɨɟɤɬɨɜ� ɩɨ�
ɩɪɢɪɨɞɨɨɯɪɚɧɧɨɦɭ�ɩɪɨɫɜɟɳɟɧɢɸ�ɞɟɬɟɣ�ɢ�ɩɨɞɪɨɫɬɤɨɜ�ɜ�ɋɚɪɚɬɨɜɫɤɨɣ�ɨɛɥɚɫɬɢ� 

Ʉɥɸɱɟɜɵɟ� ɫɥɨɜɚ�� ɨɯɪɚɧɚ� ɨɤɪɭɠɚɸɳɟɣ� ɫɪɟɞɵ�� ɷɤɨɥɨɝɢɱɟɫɤɨɟ� ɩɪɨɫɜɟɳɟɧɢɟ��
ɤɨɪɨɧɚɜɢɪɭɫ��ɩɪɨɟɤɬ��ɇɄɈ 

 
ȼ� ɫɨɜɪɟɦɟɧɧɨɣ� Ɋɨɫɫɢɢ� ɞɨɜɨɥɶɧɨ�ɦɧɨɝɨ�ɇɄɈ�� ɤɨɬɨɪɵɟ�� ɫɨɝɥɚɫɧɨ�ɢɯ�

ɍɫɬɚɜɭ��ɛɨɪɸɬɫɹ�ɡɚ�ɫɨɯɪɚɧɟɧɢɟ�ɨɤɪɭɠɚɸɳɟɣ�ɫɪɟɞɵ��ɇɨ�ɞɚɠɟ�ɜ�ɬɚɤɨɦ�ɞɟɥɟ��
ɤɚɤ� ɡɚɳɢɬɚ� ɩɪɢɪɨɞɵ�� ɟɫɬɶ� ɦɧɨɝɨ� ɧɸɚɧɫɨɜ� ɢ� ɨɬɞɟɥɶɧɵɯ� ɧɚɩɪɚɜɥɟɧɢɣ�
ɞɟɹɬɟɥɶɧɨɫɬɢ�� ɬɚɤ� ɱɬɨ� ɤɚɠɞɚɹ� ɨɪɝɚɧɢɡɚɰɢɹ� ɫɩɟɰɢɚɥɢɡɢɪɭɟɬɫɹ� ɧɚ� ɱɺɦ-ɬɨ�
ɫɜɨɺɦ�� ɗɬɨ� ɦɨɠɟɬ� ɛɵɬɶ� ɡɚɳɢɬɚ� ɠɢɜɨɬɧɵɯ�� ɫɩɚɫɟɧɢɟ� ɥɟɫɨɜ�� ɜɨɞɨɺɦɨɜ��
ɪɚɡɞɟɥɶɧɵɣ� ɫɛɨɪ� ɨɬɯɨɞɨɜ�� ɩɪɨɜɟɞɟɧɢɟ� ɫɭɛɛɨɬɧɢɤɨɜ� ɢ� ɦɧɨɝɨɟ� ɞɪɭɝɨɟ�� ɇɨ�
ɞɚɥɟɤɨ� ɧɟ� ɜɫɟ� ɢɡ� ɧɢɯ� ɢɦɟɸɬ� ɜɨɡɦɨɠɧɨɫɬɶ� ɡɚɧɢɦɚɬɶɫɹ ɩɪɨɫɜɟɬɢɬɟɥɶɫɤɨɣ�
ɩɪɢɪɨɞɨɨɯɪɚɧɧɨɣ� ɞɟɹɬɟɥɶɧɨɫɬɶɸ�� ɨɫɨɛɟɧɧɨ� ɫɟɣɱɚɫ�� ɜ� ɩɟɪɢɨɞ� ɩɚɧɞɟɦɢɢ�
COVID-���� ɤɨɝɞɚ� ɞɟɣɫɬɜɭɸɬ� ɜɫɟɜɨɡɦɨɠɧɵɟ� ɨɝɪɚɧɢɱɟɧɢɹ� ɢ� ɠɺɫɬɤɢɟ�
ɡɚɩɪɟɬɵ�ɧɚ�ɩɪɨɜɟɞɟɧɢɟ�ɦɚɫɫɨɜɵɯ�ɦɟɪɨɩɪɢɹɬɢɣ� 

Ʉ� ɬɨɦɭ� ɠɟ�� ɜ� ɧɚɫɬɨɹɳɟɟ� ɜɪɟɦɹ� ɷɤɨɥɨɝɢɱɟɫɤɢɟ� ɩɪɨɛɥɟɦɵ� ɪɟɝɢɨɧɚ� ɢ�
ɫɬɪɚɧɵ� ɜ� ɰɟɥɨɦ� ɞɥɹ� ɡɧɚɱɢɬɟɥɶɧɨɝɨ� ɱɢɫɥɚ� ɧɚɲɢɯ� ɝɪɚɠɞɚɧ� ɧɟ� ɹɜɥɹɸɬɫɹ�
ɧɚɫɭɳɧɵɦɢ�� ɬɚɤ� ɤɚɤ� ɭɪɨɜɟɧɶ� ɢɯ� ɷɤɨɥɨɝɢɱɟɫɤɨɝɨ� ɫɨɡɧɚɧɢɹ� ɞɨ� ɫɢɯ� ɩɨɪ�
ɤɪɚɣɧɟ�ɧɢɡɨɤ��ɚ�ɬɚɤɠɟ�ɢɡ-ɡɚ�ɞɨɦɢɧɢɪɨɜɚɧɢɹ�ɞɪɭɝɢɯ�ɩɪɨɛɥɟɦ��ɫɜɚɥɢɜɲɢɯɫɹ�
ɧɚ� ɱɟɥɨɜɟɱɟɫɬɜɨ� ɜ� ɩɨɫɥɟɞɧɢɟ� ɝɨɞɵ�� Ɍɟɦ� ɧɟ� ɦɟɧɟɟ�� ɜ� ɷɬɨ� ɫɥɨɠɧɨɟ� ɜɪɟɦɹ��
ɧɟɫɦɨɬɪɹ� ɧɢ� ɧɚ� ɱɬɨ�� ɧɟɥɶɡɹ� ɧɢɤɚɤ� ɡɚɛɵɜɚɬɶ� ɢ� ɨɛ� ɨɯɪɚɧɟ� ɨɤɪɭɠɚɸɳɟɣ�
ɫɪɟɞɵ�� ȼɡɪɨɫɥɵɯ� ɥɸɞɟɣ� ɫɟɝɨɞɧɹ� ɛɭɞɟɬ� ɞɨɜɨɥɶɧɨ� ɫɥɨɠɧɨ� ɨɛɭɱɢɬɶ� ɚɡɚɦ�
ɷɤɨɥɨɝɢɱɟɫɤɨɣ� ɤɭɥɶɬɭɪɵ�� ɩɨɷɬɨɦɭ� ɩɨɧɢɦɚɟɦ�� ɱɬɨ� ɩɪɟɞɩɨɱɬɢɬɟɥɶɧɨ�
ɪɚɡɜɢɜɚɬɶ�ɟɺ�ɧɟɨɛɯɨɞɢɦɨ��ɧɚɱɢɧɚɹ�ɧɟɩɨɫɪɟɞɫɬɜɟɧɧɨ�ɫ�ɞɟɬɟɣ�ɢ�ɦɨɥɨɞɟɠɢ�� 

ɉɨɷɬɨɦɭ� ɧɚɦɢ� ɛɵɥ� ɪɚɡɪɚɛɨɬɚɧ� ɧɨɜɵɣ� ɩɪɨɟɤɬ� ɩɨɞ� ɧɚɡɜɚɧɢɟɦ�
©Ɏɨɪɦɢɪɨɜɚɧɢɟ� ɷɤɨɥɨɝɢɱɟɫɤɨɣ� ɤɭɥɶɬɭɪɵ� ɭ� ɞɟɬɟɣ� ɢ� ɩɨɞɪɨɫɬɤɨɜª��
ɩɨɫɜɹɳɺɧɧɵɣ�ɩɪɢɪɨɞɨɨɯɪɚɧɧɨɦɭ�ɩɪɨɫɜɟɳɟɧɢɸ�ɩɨɞɪɚɫɬɚɸɳɟɝɨ�ɩɨɤɨɥɟɧɢɹ�
ɋɚɪɚɬɨɜɫɤɨɣ� ɨɛɥɚɫɬɢ�� Ʉ� ɛɨɥɶɲɨɦɭ� ɫɨɠɚɥɟɧɢɸ�� ɧɢ� ɞɨɲɤɨɥɶɧɵɟ�� ɧɢ�
ɲɤɨɥɶɧɵɟ� ɭɱɪɟɠɞɟɧɢɹ�� ɧɢ� ɩɟɞɚɝɨɝɢ� ɞɨɩɨɥɧɢɬɟɥɶɧɨɝɨ� ɨɛɪɚɡɨɜɚɧɢɹ�� ɧɢ�
ɨɛɳɟɫɬɜɟɧɧɵɟ� ɷɤɨɥɨɝɢɱɟɫɤɢɟ� ɨɪɝɚɧɢɡɚɰɢɢ� ɜ� ɧɚɲɟɦ� ɪɟɝɢɨɧɟ� ɜ�
ɩɨɞɚɜɥɹɸɳɟɦ� ɛɨɥɶɲɢɧɫɬɜɟ� ɧɟ� ɡɚɧɢɦɚɸɬɫɹ� ɨɛɭɱɟɧɢɟɦ� ɩɪɚɜɢɥɚɦ�
ɛɟɡɨɩɚɫɧɨɝɨ ɩɨɜɟɞɟɧɢɹ�ɧɚ�ɩɪɢɪɨɞɟ�� ɜ� ɝɨɪɨɞɫɤɨɣ� ɱɟɪɬɟ� ɢ� ɧɚɜɵɤɚɦ�ɨɯɪɚɧɵ�
ɨɤɪɭɠɚɸɳɟɣ� ɫɪɟɞɵ� �ɨɫɨɛɟɧɧɨ� ɫɟɣɱɚɫ� ɜ� ɩɚɧɞɟɦɢɸ��� ɉɨɷɬɨɦɭ� ɩɪɨɟɤɬ�
ɧɚɩɪɚɜɥɟɧ� ɧɚ� ɮɨɪɦɢɪɨɜɚɧɢɟ� ɷɤɨɥɨɝɢɱɟɫɤɨɣ� ɤɭɥɶɬɭɪɵ� ɠɢɬɟɥɟɣ� ɦɥɚɞɲɟɝɨ�



375 
 

ɜɨɡɪɚɫɬɚ�ɝɨɪɨɞɨɜ�ɢ�ɫɟɥɶɫɤɢɯ�ɪɚɣɨɧɨɜ�ɋɚɪɚɬɨɜɫɤɨɣ�ɨɛɥɚɫɬɢ�ɜ�ɞɨɲɤɨɥɶɧɵɯ�
ɨɛɪɚɡɨɜɚɬɟɥɶɧɵɯ� ɭɱɪɟɠɞɟɧɢɹɯ�� ɜ� ɨɛɳɟɨɛɪɚɡɨɜɚɬɟɥɶɧɵɯ� ɲɤɨɥɚɯ�� ɜ�
ɨɛɳɟɫɬɜɟɧɧɵɯ� ɨɪɝɚɧɢɡɚɰɢɹɯ�� ɜ� ɥɟɬɧɢɯ� ɨɡɞɨɪɨɜɢɬɟɥɶɧɵɯ� ɥɚɝɟɪɹɯ� ɢ� ɬ�ɞ�� ɢ�
ɬ�ɩ��� ɚ� ɬɚɤɠɟ� ɧɚ� ɚɤɰɢɹɯ� ɩɨ� ɛɥɚɝɨɭɫɬɪɨɣɫɬɜɭ� ɩɪɢɪɨɞɧɵɯ� ɬɟɪɪɢɬɨɪɢɣ� ɫ�
ɫɨɛɥɸɞɟɧɢɟɦ�ɜɫɟɯ�ɧɟɨɛɯɨɞɢɦɵɯ�ɦɟɪ�ɩɪɟɞɨɫɬɨɪɨɠɧɨɫɬɢ� 

ɂɞɟɹ� ɩɪɨɟɤɬɚ� ɡɚɤɥɸɱɚɟɬɫɹ� ɜ� ɜɨɜɥɟɱɟɧɢɢ� ɧɟɫɤɨɥɶɤɢɯ� ɞɟɫɹɬɤɨɜ�
ɞɨɲɤɨɥɶɧɵɯ�ɢ�ɲɤɨɥɶɧɵɯ�ɭɱɪɟɠɞɟɧɢɣ�ɝ��ɋɚɪɚɬɨɜɚ�ɢ�ɋɚɪɚɬɨɜɫɤɨɣ�ɨɛɥɚɫɬɢ�ɜ�
ɷɤɨɥɨɝɨ-ɩɪɨɫɜɟɬɢɬɟɥɶɫɤɭɸ� ɞɟɹɬɟɥɶɧɨɫɬɶ� ɧɚ� ɪɟɝɭɥɹɪɧɨɣ� ɨɫɧɨɜɟ� ɩɭɬɺɦ�
ɭɱɚɫɬɢɹ� ɜ� ɧɚɲɢɯ� ɧɟɫɤɨɥɶɤɢɯ� ɬɜɨɪɱɟɫɤɢɯ� ɷɤɨɥɨɝɢɱɟɫɤɢɯ� ɤɨɧɤɭɪɫɚɯ� ɞɥɹ�
ɜɨɫɩɢɬɚɬɟɥɟɣ��ɭɱɢɬɟɥɟɣ��ɞɟɬɟɣ�ɢ�ɩɨɞɪɨɫɬɤɨɜ��ɢɯ�ɪɨɞɢɬɟɥɟɣ��� 

ȼ� ɪɚɦɤɚɯ� ɩɪɨɟɤɬɚ� ɩɥɚɧɢɪɭɟɬɫɹ� ɩɪɨɜɟɞɟɧɢɟ� ɫɥɟɞɭɸɳɢɯ� ɤɨɧɤɭɪɫɨɜ��
Ʉɨɧɤɭɪɫ� ɞɟɬɫɤɨɣ� ɷɤɨɜɨɥɨɧɬɺɪɫɤɨɣ� ɠɭɪɧɚɥɢɫɬɢɤɢ�� Ʉɨɧɤɭɪɫ� ɩɨ�
ɜɧɟɞɪɟɧɢɸ ɪɚɡɞɟɥɶɧɨɝɨ ɫɛɨɪɚ ɨɬɯɨɞɨɜ� ɜ� ɭɱɟɛɧɵɯ� ɭɱɪɟɠɞɟɧɢɹɯ�� Ʉɨɧɤɭɪɫ�
ɩɨ�ɨɪɝɚɧɢɡɚɰɢɢ�ɢ�ɩɪɨɜɟɞɟɧɢɸ�ɫɭɛɛɨɬɧɢɤɨɜ��Ʉɨɧɤɭɪɫ�ɷɤɨɥɨɝɢɱɟɫɤɢɯ�ɫɤɚɡɨɤ�
ɢ� ɫɰɟɧɚɪɢɟɜ� ɷɤɨɥɨɝɢɱɟɫɤɢɯ� ɢɝɪ� ɧɚ� ɬɟɦɵ� ɢɡɦɟɧɟɧɢɹ� ɤɥɢɦɚɬɚ�� ɥɟɫɧɵɯ�
ɩɨɠɚɪɨɜ�� ɪɚɡɞɟɥɶɧɨɝɨ� ɫɛɨɪɚ� ɨɬɯɨɞɨɜ� ɢ� ɬ�ɩ��    ɉɟɪɟɞ� ɤɚɠɞɵɦ� ɤɨɧɤɭɪɫɨɦ�
ɭɱɚɫɬɧɢɤɢ� ɛɭɞɭɬ� ɨɡɧɚɤɨɦɥɟɧɵ� ɩɨɫɪɟɞɫɬɜɨɦ� ɪɚɡɞɚɬɨɱɧɨɝɨ� ɦɚɬɟɪɢɚɥɚ��
ɩɪɟɡɟɧɬɚɰɢɣ� ɢ� ɜɢɞɟɨɪɨɥɢɤɨɜ� ɫ� ɬɟɦɚɦɢ� ɢ� ɪɟɝɥɚɦɟɧɬɚɦɢ� ɢɯ� ɩɪɨɜɟɞɟɧɢɹ��
ɉɨɫɥɟ�ɩɨɞɜɟɞɟɧɢɹ�ɢɬɨɝɨɜ�ɪɚɛɨɬɵ�ɠɸɪɢ��ɢɡ�ɧɟɫɤɨɥɶɤɢɯ�ɱɥɟɧɨɜ�ɧɚɲɟɣ�ɇɄɈ�
ɢ� ɩɪɢɜɥɟɱɺɧɧɵɯ� ɷɤɫɩɟɪɬɨɜ�� ɩɨɛɟɞɢɬɟɥɢ� ɛɭɞɭɬ� ɩɨɨɳɪɟɧɵ� ɩɨɱɺɬɧɵɦɢ�
ɝɪɚɦɨɬɚɦɢ��ɫɭɜɟɧɢɪɚɦɢ�ɢ�ɩɪɢɡɚɦɢ��ɚ�ɩɪɨɱɢɟ�ɭɱɚɫɬɧɢɤɢ�± ɫɟɪɬɢɮɢɤɚɬɚɦɢ��Ⱥ�
ɭɠɟ�ɩɨ�ɢɬɨɝɚɦ�ɜɫɟɯ�ɷɬɢɯ�ɦɟɪɨɩɪɢɹɬɢɣ�ɩɥɚɧɢɪɭɟɬɫɹ�ɩɨɞɝɨɬɨɜɤɚ�ɢ�ɢɡɞɚɧɢɟ�ɜ�
ɬɢɩɨɝɪɚɮɢɢ� ɢɬɨɝɨɜɨɣ� ɛɪɨɲɸɪɵ� �ɬɢɪɚɠɨɦ� ���� ɷɤɡ��� ɫ� ɷɤɨɥɨɝɢɱɟɫɤɢɦɢ�
ɫɤɚɡɤɚɦɢ�ɢ�ɫɰɟɧɚɪɢɹɦɢ�ɷɤɨɥɨɝɢɱɟɫɤɢɯ�ɢɝɪ�ɞɥɹ�ɞɟɬɫɤɢɯ�ɫɚɞɨɜ�ɢ�ɧɚɱɚɥɶɧɵɯ�
ɤɥɚɫɫɨɜ� ɲɤɨɥ� � ɞɥɹ� ɩɪɚɤɬɢɱɟɫɤɨɝɨ� ɩɪɢɦɟɧɟɧɢɹ� ± ɩɪɨɜɟɞɟɧɢɹ� ɪɟɝɭɥɹɪɧɵɯ�
ɩɨɞɜɢɠɧɵɯ� ɷɤɨɥɨɝɢɱɟɫɤɢɯ� ɤɜɟɫɬɨɜ� ɜ� ɞɨɲɤɨɥɶɧɵɯ� ɢ� ɲɤɨɥɶɧɵɯ�
ɭɱɪɟɠɞɟɧɢɹɯ� ɝ�� ɋɚɪɚɬɨɜɚ� ɢ� ɋɚɪɚɬɨɜɫɤɨɣ� ɨɛɥɚɫɬɢ� ɧɚ� ɩɪɨɬɹɠɟɧɢɢ�
ɧɟɫɤɨɥɶɤɢɯ�ɩɨɫɥɟɞɭɸɳɢɯ�ɥɟɬ� 

Ɇɟɪɨɩɪɢɹɬɢɹ� ɜ� ɯɨɞɟ� ɩɪɨɟɤɬɚ� ɧɚɭɱɚɬ� ɰɟɥɟɜɭɸ� ɚɭɞɢɬɨɪɢɸ� ɦɟɪɚɦ�
ɩɪɟɞɨɫɬɨɪɨɠɧɨɫɬɢ�ɢ�ɩɪɚɜɢɥɚɦ�ɩɨɜɟɞɟɧɢɹ�ɧɚ�ɩɪɢɪɨɞɟ�ɢ�ɜ�ɝɨɪɨɞɫɤɨɣ�ɫɪɟɞɟ��
ɞɚɞɭɬ� ɜɨɡɦɨɠɧɨɫɬɶ� ɩɨɜɵɫɢɬɶ� ɭɪɨɜɟɧɶ� ɷɤɨɥɨɝɢɱɟɫɤɢɯ� ɡɧɚɧɢɣ� ɞɟɬɹɦ��
ɩɨɞɪɨɫɬɤɚɦ�ɢ�ɢɯ�ɪɨɞɢɬɟɥɹɦ��Ⱦɥɹ�ɭɫɩɟɲɧɨɣ�ɪɟɚɥɢɡɚɰɢɢ�ɩɪɨɟɤɬɚ�ɜ�ɨɫɧɨɜɧɨɦ�
ɩɨɬɪɟɛɭɸɬɫɹ� ɨɮɢɫɧɵɟ�� ɬɪɚɧɫɩɨɪɬɧɵɟ� ɢ� ɩɪɨɱɢɟ� ɪɚɫɯɨɞɵ� ɞɥɹ� ɩɪɨɜɟɞɟɧɢɹ�
ɷɤɨɥɨɝɢɱɟɫɤɢɯ� ɤɨɧɤɭɪɫɨɜ ɤɚɤ� ɜ� ɝ�� ɋɚɪɚɬɨɜɟ�� ɬɚɤ� ɢ� ɜ� ɦɭɧɢɰɢɩɚɥɶɧɵɯ�
ɪɚɣɨɧɚɯ� ɪɟɝɢɨɧɚ�� ɚ� ɬɚɤɠɟ� ɞɥɹ� ɞɨɫɬɚɜɤɢ� ɩɪɢɨɛɪɟɬɺɧɧɨɝɨ� ɨɛɨɪɭɞɨɜɚɧɢɹ�
�ɢɧɮɨɪɦɚɰɢɨɧɧɵɟ� ɫɬɟɧɞɵ�� ɤɨɧɬɟɣɧɟɪɵ� ɞɥɹ� ɪɚɡɞɟɥɶɧɨɝɨ� ɫɛɨɪɚ� ɨɬɯɨɞɨɜ��
ɪɟɤɜɢɡɢɬ� ɞɥɹ� ɩɪɨɜɟɞɟɧɢɹ� ɷɤɨɥɨɝɢɱɟɫɤɢɯ� ɢɝɪ�� ɢɡɝɨɬɨɜɥɟɧɧɵɣ� ɩɨ� ɢɬɨɝɚɦ�
ɩɪɨɜɟɞɟɧɢɹ� ɤɨɧɤɭɪɫɨɜ� ɩɨ� ɧɚɩɢɫɚɧɢɸ� ɫɰɟɧɚɪɢɟɜ� ɤɜɟɫɬɨɜ� ɢ� ɩɪɨɱɢɯ�
ɩɨɞɜɢɠɧɵɯ� ɞɟɬɫɤɢɯ� ɦɟɪɨɩɪɢɹɬɢɣ��� Ɏɢɧɚɧɫɢɪɨɜɚɧɢɟ� ɜɫɟɯ� ɦɟɪɨɩɪɢɹɬɢɣ� ɢ�
ɩɨɤɭɩɤɭ� ɧɟɨɛɯɨɞɢɦɨɝɨ� ɨɛɨɪɭɞɨɜɚɧɢɹ� ɦɨɠɧɨ� ɛɭɞɟɬ� ɩɨɥɭɱɢɬɶ� ɫ� ɩɨɦɨɳɶɸ�
Ɏɨɧɞɚ�ɩɪɟɡɢɞɟɧɬɫɤɢɯ�ɝɪɚɧɬɨɜ�ɧɚ�ɪɚɡɜɢɬɢɟ�ɝɪɚɠɞɚɧɫɤɨɝɨ�ɨɛɳɟɫɬɜɚ� 

ɐɟɥɟɜɚɹ� ɚɭɞɢɬɨɪɢɹ� ɩɪɨɟɤɬɚ� ± ɷɬɨ� ɞɨɲɤɨɥɶɧɢɤɢ�� ɲɤɨɥɶɧɢɤɢ� ɢ�
ɫɬɭɞɟɧɬɵ� ɤɨɥɥɟɞɠɟɣ�� ɬɟɯɧɢɤɭɦɨɜ� ɢ� ɬ�ɞ��� ɩɪɨɠɢɜɚɸɳɢɟ� ɧɚ� ɬɟɪɪɢɬɨɪɢɢ�
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ɋɚɪɚɬɨɜɫɤɨɣ� ɨɛɥɚɫɬɢ�� Ɉɛɳɢɣ� ɜɨɡɪɚɫɬɧɨɣ� ɞɢɚɩɚɡɨɧ� - ɨɬ� �� ɞɨ� ��� ɥɟɬ��
Ɉɠɢɞɚɟɬɫɹ�� ɱɬɨ� ɜ� Ʉɨɧɤɭɪɫɚɯ� ɩɪɢɦɭɬ� ɭɱɚɫɬɢɟ� ɧɟ� ɦɟɧɟɟ� ��� ɭɱɪɟɠɞɟɧɢɣ�
ɋɚɪɚɬɨɜɫɤɨɣ�ɨɛɥɚɫɬɢ� ɚ�ɜ�ɩɨɫɥɟɞɭɸɳɟɣ�ɚɩɪɨɛɚɰɢɢ�ɧɚɩɢɫɚɧɧɵɯ�ɫɰɟɧɚɪɢɟɜ�
ɢɝɪ�ɧɚ�ɩɪɚɤɬɢɤɟ�ɩɪɢɦɭɬ�ɭɱɚɫɬɢɟ�ɩɨɪɹɞɤɚ�����ɞɟɬɟɣ�ɢ�ɩɨɞɪɨɫɬɤɨɜ��ɤɨɬɨɪɵɟ�
ɢ�ɩɨɥɭɱɚɬ�ɩɪɹɦɭɸ�ɩɨɥɶɡɭ�ɧɟɩɨɫɪɟɞɫɬɜɟɧɧɨ�ɜɨ�ɜɪɟɦɹ�ɪɟɚɥɢɡɚɰɢɢ�ɩɪɨɟɤɬɚ���
Ⱥ� ɤɨɫɜɟɧɧɭɸ� ɩɨɥɶɡɭ� ɩɨɥɭɱɢɬ� ɝɨɪɚɡɞɨ� ɛɨɥɶɲɟɟ� ɤɨɥɢɱɟɫɬɜɨ� ɥɸɞɟɣ� ± 
ɧɟɫɤɨɥɶɤɨ� ɬɵɫɹɱ� �����-������ ɱɟɥɨɜɟɤ� ɜ� ɝɨɞ���ȼɟɞɶ� ɩɨ� ɨɤɨɧɱɚɧɢɢ�ɩɪɨɟɤɬɚ�
ɩɨ�ɞɟɬɫɤɢɦ�ɫɚɞɚɦ��ɲɤɨɥɚɦ��ɛɢɛɥɢɨɬɟɤɚɦ�ɛɭɞɭɬ�ɛɟɫɩɥɚɬɧɨ�ɪɚɫɩɪɨɫɬɪɚɧɟɧɵ�
����ɷɤɡɟɦɩɥɹɪɨɜ�ɛɪɨɲɸɪɵ�ɫɨ�ɫɰɟɧɚɪɢɹɦɢ�ɷɤɨɥɨɝɢɱɟɫɤɢɯ�ɫɤɚɡɨɤ�ɢ�ɢɝɪ��ȿɳɺ�
ɜ� ɧɟɫɤɨɥɶɤɨ� ɫɨɬɟɧ� ɭɱɪɟɠɞɟɧɢɣ� ɩɥɚɧɢɪɭɟɬɫɹ� ɪɚɫɫɵɥɤɚ� ɷɬɨɣ� ɛɪɨɲɸɪɵ� ɜ�
ɷɥɟɤɬɪɨɧɧɨɦ�ɜɚɪɢɚɧɬɟ�ɜ�ɜɢɞɟ�ɮɚɣɥɚ�PDF���ɂ�ɜ�ɷɬɢɯ�ɞɟɬɫɤɢɯ�ɫɚɞɚɯ�ɢ�ɲɤɨɥɚɯ�
ɋɚɪɚɬɨɜɫɤɨɣ� ɨɛɥɚɫɬɢ� ɬɨɠɟ� ɛɭɞɭɬ� ɧɚ� ɩɪɨɬɹɠɟɧɢɢ� ɧɟɫɤɨɥɶɤɢɯ� ɥɟɬ� ɭɠɟ�
ɧɟɩɨɫɪɟɞɫɬɜɟɧɧɨ� ɢɯ� ɜɨɫɩɢɬɚɬɟɥɹɦɢ� ɢ� ɭɱɢɬɟɥɹɦɢ� ɩɪɨɜɨɞɢɬɶɫɹ� ɢɝɪɵ� ɢ�
ɤɜɟɫɬɵ�ɩɨ�ɫɰɟɧɚɪɢɹɦ�ɢɡ�ɧɚɲɟɣ�ɛɪɨɲɸɪɵ�ɞɥɹ�ɪɚɡɧɵɯ�ɜɨɡɪɚɫɬɧɵɯ�ɤɚɬɟɝɨɪɢɣ�
ɦɟɫɬɧɵɯ� ɞɟɬɟɣ� ɢ� ɩɨɞɪɨɫɬɤɨɜ�� Ɍɚɤɢɦ� ɨɛɪɚɡɨɦ�� ɩɪɨɟɤɬ� ɡɧɚɱɢɬɟɥɶɧɨ�
ɪɚɫɲɢɪɢɬ�ɫɜɨɸ�ɩɟɪɜɨɧɚɱɚɥɶɧɭɸ�ɝɟɨɝɪɚɮɢɸ�ɢ��ɫɨɨɬɜɟɬɫɬɜɟɧɧɨ��ɚɭɞɢɬɨɪɢɸ� 

Ⱦɚɥɶɧɟɣɲɟɟ� ɪɚɡɜɢɬɢɟ� ɩɪɨɟɤɬɚ� ɧɟ� ɞɨɥɠɧɨ� ɜɵɡɵɜɚɬɶ� ɫɨɦɧɟɧɢɣ��ȼɟɞɶ�
ɧɚ�ɛɚɡɟ�ɧɚɢɛɨɥɟɟ�ɨɬɥɢɱɢɜɲɢɯɫɹ�ɭɱɟɛɧɵɯ ɡɚɜɟɞɟɧɢɣ��ɩɪɢɧɹɜɲɢɯ�ɭɱɚɫɬɢɟ�ɜ�
ɩɪɨɟɤɬɟ�� ɛɭɞɭɬ� ɫɨɡɞɚɧɵ� ɫɢɫɬɟɦɵ� ɦɟɪɨɩɪɢɹɬɢɣ� ɧɚɢɛɨɥɟɟ� ɩɨɞɯɨɞɹɳɟɣ� ɢɦ�
ɷɤɨɥɨɝɢɱɟɫɤɨɣ� ɧɚɩɪɚɜɥɟɧɧɨɫɬɢ� �ɧɚɩɪɢɦɟɪ�� ɩɨɫɚɞɤɚ� ɞɟɪɟɜɶɟɜ��
ɛɥɚɝɨɭɫɬɪɨɣɫɬɜɨ� ɩɪɢɪɨɞɧɨɣ� ɬɟɪɪɢɬɨɪɢɢ� ɢ� ɛɟɪɟɝɨɜ� ɜɨɞɨɺɦɨɜ��� ɫɨɡɞɚɧɢɟ�
ɟɠɟɤɜɚɪɬɚɥɶɧɨɣ� ɩɪɢɪɨɞɨɨɯɪɚɧɧɨɣ� ɫɬɟɧɝɚɡɟɬɵ� ɢ� ɷɤɨɥɨɝɢɱɟɫɤɢɯ� ɝɪɭɩɩ� ɜ�
ɫɨɰɢɚɥɶɧɵɯ� ɫɟɬɹɯ� ɢ� ɬ�ɞ���� ɉɨ� ɨɤɨɧɱɚɧɢɢ� ɩɪɨɟɤɬɚ� ɞɥɹ� ɪɟɝɭɥɹɪɧɵɯ�
ɷɤɨɥɨɝɢɱɟɫɤɢɯ� ɚɤɰɢɣ� ɤɨɦɭ-ɬɨ� ɢɡ� ɞɨɲɤɨɥɶɧɵɯ� ɢ� ɲɤɨɥɶɧɵɯ� ɭɱɪɟɠɞɟɧɢɣ�
ɛɭɞɟɬ� ɨɫɬɚɜɥɟɧ� ɜ� ɞɚɪ� ɪɟɤɜɢɡɢɬ� ɷɤɨɥɨɝɢɱɟɫɤɢɯ� ɤɜɟɫɬɨɜ� ɢ� ɢɝɪ�� ɞɪɭɝɢɦ� ± 
ɢɧɮɨɪɦɚɰɢɨɧɧɵɟ� ɫɬɟɧɞɵ� ɩɨ� ɨɯɪɚɧɟ� ɨɤɪɭɠɚɸɳɟɣ� ɫɪɟɞɵ�� ɚ� ɬɪɟɬɶɢɦ� - 
ɢɝɪɨɜɵɟ� ɧɚɫɬɨɥɶɧɵɟ� ɧɚɛɨɪɵ� ɩɨ� ɫɨɪɬɢɪɨɜɤɟ� ɦɭɫɨɪɚ� ɢ� ɤɨɧɬɟɣɧɟɪɵ� ɞɥɹ�
ɪɚɡɞɟɥɶɧɨɝɨ�ɫɛɨɪɚ�ɨɬɯɨɞɨɜ��ɱɬɨɛɵ�ɧɚ�ɩɪɨɬɹɠɟɧɢɢ�ɧɟɫɤɨɥɶɤɢɯ�ɥɟɬ�ɜ�ɪɚɡɧɵɯ�
ɜɨɡɪɚɫɬɧɵɯ� ɝɪɭɩɩɚɯ� ɧɟ� ɨɫɬɚɧɚɜɥɢɜɚɥɚɫɶ� ɩɪɢɪɨɞɨɨɯɪɚɧɧɚɹ� ɜɨɥɨɧɬɺɪɫɤɚɹ�
ɞɟɹɬɟɥɶɧɨɫɬɶ� 

ȼɫɺ� ɜɵɲɟɩɟɪɟɱɢɫɥɟɧɧɨɟ� ɩɪɢɜɟɞɺɬ� ɢ� ɤ� ɤɚɱɟɫɬɜɟɧɧɵɦ� ɪɟɡɭɥɶɬɚɬɚɦ��
ɩɨɜɵɲɟɧɢɸ�ɷɤɨɥɨɝɢɱɟɫɤɨɣ�ɝɪɚɦɨɬɧɨɫɬɢ�ɞɟɬɟɣ�ɢ�ɩɨɞɪɨɫɬɤɨɜ�ɜ�ɧɟɫɤɨɥɶɤɢɯ�
ɪɚɣɨɧɚɯ� ɋɚɪɚɬɨɜɫɤɨɣ� ɨɛɥɚɫɬɢ�� ɩɪɢɜɥɟɱɟɧɢɸ� ɪɟɛɹɬ� ɤ� ɚɤɬɢɜɧɨɦɭ�
ɨɛɫɭɠɞɟɧɢɸ� ɢ� ɪɟɲɟɧɢɸ� ɷɤɨɥɨɝɢɱɟɫɤɢɯ� ɩɪɨɛɥɟɦ� ɩɨ� ɦɟɫɬɭ� ɠɢɬɟɥɶɫɬɜɚ��
ɩɪɨɜɟɞɟɧɢɸ� ɩɨɞɪɨɫɬɤɨɜɵɯ� ɜɨɥɨɧɬɟɪɫɤɢɯ� ɷɤɨɥɨɝɢɱɟɫɤɢɯ� ɚɤɰɢɣ� ɧɚ� ɛɚɡɟ�
ɭɱɟɛɧɵɯ� ɡɚɜɟɞɟɧɢɣ�� ɪɚɫɤɪɵɬɢɸ� ɢɧɬɟɥɥɟɤɬɭɚɥɶɧɵɯ� ɢ� ɬɜɨɪɱɟɫɤɢɯ�
ɫɩɨɫɨɛɧɨɫɬɟɣ�ɞɟɬɟɣ�ɢ�ɩɨɞɪɨɫɬɤɨɜ�ɩɨɫɪɟɞɫɬɜɨɦ�ɢɯ�ɭɱɚɫɬɢɹ�ɜ�ɷɤɨɥɨɝɢɱɟɫɤɢɯ�
ɤɨɧɤɭɪɫɚɯ�� ɬɢɪɚɠɢɪɨɜɚɧɢɸ� ɦɟɬɨɞɢɤɢ� ɩɪɨɜɟɞɟɧɢɹ� ɭɱɟɛɧɵɯ� ɡɚɧɹɬɢɣ� ɩɨ�
ɩɨɞɜɢɠɧɵɦ� ɢɝɪɚɦ� ɫ� ɩɨɦɨɳɶɸ� ɪɚɡɞɚɬɨɱɧɵɯ� ɦɚɬɟɪɢɚɥɨɜ� ɞɥɹ� ɞɨɲɤɨɥɶɧɵɯ�
ɨɛɪɚɡɨɜɚɬɟɥɶɧɵɯ� ɭɱɪɟɠɞɟɧɢɣ� ɢ� ɞɥɹ� ɫɪɟɞɧɢɯ� ɲɤɨɥ� ɧɚ� ɬɟɪɪɢɬɨɪɢɢ� ɜɫɟɣ�
ɋɚɪɚɬɨɜɫɤɨɣ�ɨɛɥɚɫɬɢ� 
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ɂ�Ⱥ��ɒɟɜɱɟɧɤɨ� Ɉ�ȼ��Ⱥɬɚɦɚɧɨɜɚ��Ɂ�Ⱥ��ɋɢɦɨɧɨɜɚ��Ⱥ�Ⱥ��ɉɨɞɨɤɫɟɧɨɜ 

 
ɋɚɪɚɬɨɜɫɤɢɣ�ɝɨɫɭɞɚɪɫɬɜɟɧɧɵɣ�ɬɟɯɧɢɱɟɫɤɢɣ�ɭɧɢɜɟɪɫɢɬɟɬ� 

ɢɦɟɧɢ��Ƚɚɝɚɪɢɧɚ�ɘ�Ⱥ. 
 

ɆɈɇɂɌɈɊɂɇȽ�ɋɌɈɑɇɕɏ�ȼɈȾ�ȽɈɊɈȾȺ�ɅɍȽȺ�
ɅȿɇɂɇȽɊȺȾɋɄɈɃ�ɈȻɅȺɋɌɂ 

 
Ɉɛɨɫɧɨɜɵɜɚɟɬɫɹ�ɚɤɬɭɚɥɶɧɨɫɬɶ�ɩɪɨɛɥɟɦɵ�ɩɨɜɵɲɟɧɢɹ�ɤɚɱɟɫɬɜɚ�ɨɱɢɫɬɤɢ�ɫɬɨɱɧɵɯ�

ɜɨɞ�ɦɚɥɵɯ�ɝɨɪɨɞɨɜ��ɉɪɢɜɨɞɹɬɫɹ�ɪɟɡɭɥɶɬɚɬɵ�ɦɨɧɢɬɨɪɢɧɝɚ�ɫɬɨɱɧɵɯ�ɜɨɞ�ɦɚɥɨɝɨ�ɝɨɪɨɞɚ�ɧɚ�
ɩɪɢɦɟɪɟ� ɝ�� Ʌɭɝɚ� Ʌɟɧɢɧɝɪɚɞɫɤɨɣ� ɨɛɥɚɫɬɢ�� Ⱦɚɟɬɫɹ� ɡɚɤɥɸɱɟɧɢɟ� ɨ� ɰɟɥɟɫɨɨɛɪɚɡɧɨɫɬɢ�
ɪɟɤɨɧɫɬɪɭɤɰɢɢ�ɨɱɢɫɬɧɵɯ�ɫɨɨɪɭɠɟɧɢɣ�ɜ�ɫɨɫɬɚɜɟ�Ƚɍɉ�ɅɈ�©ɅɆɊ�Ʌɭɠɫɤɢɣ�ȼɨɞɨɤɚɧɚɥª�ɫ�
ɩɪɢɦɟɧɟɧɢɟɦ�ɧɨɜɟɣɲɢɯ�ɬɟɯɧɨɥɨɝɢɣ�ɜɨɞɨɨɱɢɫɬɤɢ� 

Ʉɥɸɱɟɜɵɟ� ɫɥɨɜɚ�� ɫɬɨɱɧɵɟ� ɜɨɞɵ�� ɡɚɝɪɹɡɧɹɸɳɢɟ� ɜɟɳɟɫɬɜɚ�� ɜɨɞɨɨɱɢɫɬɤɚ��
ɦɨɧɢɬɨɪɢɧɝ��ɨɱɢɫɬɧɵɟ�ɫɨɨɪɭɠɟɧɢɹ��ɦɚɥɵɣ�ɝɨɪɨɞ�� 

 
ɉɪɨɛɥɟɦɚ� ɤɚɱɟɫɬɜɟɧɧɨɣ� ɨɱɢɫɬɤɢ� ɫɬɨɤɨɜ� ɦɚɥɵɯ� ɝɨɪɨɞɨɜ� ɹɜɥɹɟɬɫɹ�

ɜɚɠɧɨɣ�ɞɥɹ�ɜɫɟɯ�ɪɟɝɢɨɧɨɜ�Ɋɨɫɫɢɣɫɤɨɣ�Ɏɟɞɟɪɚɰɢɢ��Ʉ�ɫɨɠɚɥɟɧɢɸ��ɜ�ɦɚɥɵɯ�
ɝɨɪɨɞɚɯ�� ɤɚɤ� ɢ� ɜ� ɫɟɥɶɫɤɨɣ� ɦɟɫɬɧɨɫɬɢ�� ɨɱɢɫɬɤɚ� ɫɬɨɱɧɵɯ� ɜɨɞ� ɫ� ɬɟɪɪɢɬɨɪɢɢ�
ɧɚɫɟɥɟɧɧɵɯ� ɩɭɧɤɬɨɜ� ɨɛɟɫɩɟɱɢɜɚɟɬɫɹ� ɡɧɚɱɢɬɟɥɶɧɨ� ɫɥɨɠɧɟɟ�� ɱɟɦ� ɷɬɨ�
ɩɪɨɢɫɯɨɞɢɬ� ɜ� ɤɪɭɩɧɵɯ� ɭɪɛɚɧɢɡɢɪɨɜɚɧɧɵɯ� ɰɟɧɬɪɚɯ�� Ɉɫɧɨɜɧɨɣ� ɩɪɢɱɢɧɨɣ��
ɤɚɤ�ɩɪɚɜɢɥɨ��ɹɜɥɹɟɬɫɹ�ɧɟɞɨɫɬɚɬɨɱɧɨɟ�ɮɢɧɚɧɫɢɪɨɜɚɧɢɟ��Ɉɞɧɢɦɢ�ɢɡ�ɥɭɱɲɢɯ�
ɩɨɤɚɡɚɬɟɥɟɣ�ɩɨ�ɨɛɟɫɩɟɱɟɧɢɸ�ɜɨɞɨɨɱɢɫɬɤɢ�ɫɬɨɤɨɜ�ɦɚɥɵɯ�ɝɨɪɨɞɨɜ�ɜ�Ɋɨɫɫɢɢ�
ɨɛɥɚɞɚɟɬ� Ʌɟɧɢɧɝɪɚɞɫɤɚɹ� ɨɛɥɚɫɬɶ�� Ȼɨɥɶɲɢɧɫɬɜɨ� ɦɚɥɵɯ� ɝɨɪɨɞɨɜ�
Ʌɟɧɢɧɝɪɚɞɫɤɨɣ� ɨɛɥɚɫɬɢ� ɢɦɟɸɬ� ɞɨɫɬɚɬɨɱɧɨ� ɫɨɜɪɟɦɟɧɧɵɟ� ɢ� ɫɜɨɟɜɪɟɦɟɧɧɨ�
ɪɟɤɨɧɫɬɪɭɢɪɨɜɚɧɧɵɟ�ɨɱɢɫɬɧɵɟ�ɫɨɨɪɭɠɟɧɢɹ�>�@�� 

Ƚɨɪɨɞ� Ʌɭɝɚ� Ʌɟɧɢɧɝɪɚɞɫɤɨɣ� ɨɛɥɚɫɬɢ� ɧɚɯɨɞɢɬɫɹ� ɜ� ���� ɤɦ� ɸɠɧɟɟ ɝ��
ɋɚɧɤɬ-ɉɟɬɟɪɛɭɪɝɚ�� ȼ� ɝɨɪɨɞɟ� Ʌɭɝɚ� ɩɪɨɠɢɜɚɟɬ� ɱɭɬɶ� ɛɨɥɟɟ� ������ ɱɟɥ. ȼ�
ɫɨɨɬɜɟɬɫɬɜɢɢ�ɫ�Ɉɛɥɚɫɬɧɵɦ�ɡɚɤɨɧɨɦ�Ʌɟɧɢɧɝɪɚɞɫɤɨɣ�ɨɛɥɚɫɬɢ�ɨɬ������������
ɝɨɞɚ�ʋ���-ɨɡ�ɝ��Ʌɭɝɚ�- ɚɞɦɢɧɢɫɬɪɚɬɢɜɧɵɣ�ɰɟɧɬɪ�Ʌɭɠɫɤɨɝɨ�ɦɭɧɢɰɢɩɚɥɶɧɨɝɨ�
ɪɚɣɨɧɚ��Ƚɨɪɨɞ�Ʌɭɝɚ�ɪɚɫɩɨɥɚɝɚɟɬɫɹ�ɧɚ�ɥɟɜɨɦ�ɛɟɪɟɝɭ�ɨɞɧɨɢɦɟɧɧɨɣ�ɪɟɤɢ��ɤɭɞɚ�
ɢ� ɨɫɭɳɟɫɬɜɥɹɟɬɫɹ� ɨɫɧɨɜɧɨɣ� ɫɛɪɨɫ� ɨɱɢɳɟɧɧɵɯ� ɫɬɨɱɧɵɯ� ɜɨɞ� ɧɚɫɟɥɟɧɧɨɝɨ�
ɩɭɧɤɬɚ� 

Ɉɱɢɫɬɧɵɟ�ɫɨɨɪɭɠɟɧɢɹ�ɝ��Ʌɭɝɚ�ɩɨɫɬɪɨɟɧɵ�ɢ�ɮɭɧɤɰɢɨɧɢɪɭɸɬ�ɫ�������ɝ��
ɂɦɟɧɧɨ� ɬɨɝɞɚ� ɜɫɬɭɩɢɥɚ� ɜ� ɷɤɫɩɥɭɚɬɚɰɢɸ� ɩɟɪɜɚɹ� ɥɢɧɢɹ� ɫɢɫɬɟɦɵ� ɨɱɢɫɬɧɵɯ�
ɫɨɨɪɭɠɟɧɢɣ�� ȼ� ����� ɝ�� ɛɵɥɚ� ɜɧɟɞɪɟɧɚ� ɜɬɨɪɚɹ� ɥɢɧɢɹ� ɫɢɫɬɟɦɵ� ɨɱɢɫɬɧɵɯ�
ɫɨɨɪɭɠɟɧɢɣ��ȼ�����-ɯ�ɝɨɞɚɯ�ɩɪɨɦɵɲɥɟɧɧɨɫɬɶ��ɝɨɪɨɞɚ�ɪɟɡɤɨ�ɩɨɲɥɚ�ɧɚ�ɫɩɚɞ�
ɢ�ɜɨɫɫɬɚɧɨɜɢɬɶ�ɫɜɨɣ�ɩɪɟɠɧɢɣ�ɭɪɨɜɟɧɶ�ɞɨ�ɫɢɯ�ɩɨɪ�ɬɚɤ�ɢ�ɧɟ�ɫɦɨɝɥɚ��ɉɨɷɬɨɦɭ�
ɜ�ɧɚɫɬɨɹɳɟɟ�ɜɪɟɦɹ�ɜ�ɪɚɛɨɬɟ�ɡɚɞɟɣɫɬɜɨɜɚɧɚ�ɬɨɥɶɤɨ�ɜɬɨɪɚɹ�ɥɢɧɢɹ�ɨɱɢɫɬɧɵɯ�
ɫɨɨɪɭɠɟɧɢɣ�� ɇɚ� ɝɨɪɨɞɫɤɢɟ� ɨɱɢɫɬɧɵɟ� ɫɨɨɪɭɠɟɧɢɹ� ɩɨɫɬɭɩɚɸɬ� ɝɥɚɜɧɵɦ�
ɨɛɪɚɡɨɦ� ɛɵɬɨɜɵɟ� ɫɬɨɤɢ�� ɫɨɞɟɪɠɚɳɢɟ� ɨɪɝɚɧɢɱɟɫɤɢɟ� ɢ� ɧɟɨɪɝɚɧɢɱɟɫɤɢɟ�
ɫɨɟɞɢɧɟɧɢɹ��ɩɚɬɨɝɟɧɧɵɟ�ɨɪɝɚɧɢɡɦɵ� 

ɇɚ� ɬɟɪɪɢɬɨɪɢɢ� Ʌɭɠɫɤɨɝɨ� ɝɨɪɨɞɫɤɨɝɨ� ɩɨɫɟɥɟɧɢɹ ɢɦɟɟɬɫɹ ɨɞɧɚ�
ɷɤɫɩɥɭɚɬɚɰɢɨɧɧɚɹ� ɡɨɧɚ� ɜɨɞɨɨɬɜɟɞɟɧɢɹ�� Ɉɧɚ ɨɯɜɚɬɵɜɚɟɬ� ɱɟɬɵɪɟ 
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ɰɟɧɬɪɚɥɢɡɨɜɚɧɧɵɟ� ɜɨɞɨɨɬɜɨɞɹɳɢɟ� ɫɢɫɬɟɦɵ� ɝ�� Ʌɭɝɚ�� Ƚɚɪɚɧɬɢɪɭɸɳɟɣ 
ɨɪɝɚɧɢɡɚɰɢɟɣ ɹɜɥɹɟɬɫɹ�ɈȺɈ�©Ʌɭɠɫɤɢɣ�ɜɨɞɨɤɚɧɚɥª�  

Ⱦɥɹ� ɨɰɟɧɤɢ� ɫɨɫɬɨɹɧɢɹ� ɫɬɨɱɧɵɯ� ɜɨɞ� ɝ�� Ʌɭɝɚ� ɧɟɨɛɯɨɞɢɦɨ� ɛɵɥɨ�
ɩɪɨɜɟɫɬɢ� ɦɨɧɢɬɨɪɢɧɝ� ɢɯ� ɫɨɫɬɚɜɚ� ɜ� ɤɨɥɥɟɤɬɨɪɟ Ƚɍɉ� ɅɈ� ©ɅɆɊ� Ʌɭɠɫɤɢɣ�
ȼɨɞɨɤɚɧɚɥª ɩɟɪɟɞ�ɫɛɪɨɫɨɦ�ɢɯ�ɜ�ɪɟɤɭ��ɉɪɢ�ɩɪɨɜɟɞɟɧɢɢ�ɢɫɫɥɟɞɨɜɚɧɢɣ�ɛɵɥɢ�
ɪɟɚɥɢɡɨɜɚɧɵ� ɯɢɦɢɤɨ-ɚɧɚɥɢɬɢɱɟɫɤɢɟ� ɢ� ɛɚɤɬɟɪɢɨɥɨɝɢɱɟɫɤɢɟ� ɦɟɬɨɞɵ��
ɏɢɦɢɱɟɫɤɨɟ� ɡɚɝɪɹɡɧɟɧɢɟ� ɨɩɪɟɞɟɥɹɥɨɫɶ ɯɢɦɢɱɟɫɤɢɦɢ ɚɧɚɥɢɡɚɦɢ ɫɬɨɱɧɵɯ�
ɜɨɞ��ɜɤɥɸɱɚɹ ɩɪɨɡɪɚɱɧɨɫɬɶ��ɰɜɟɬ��ɡɚɩɚɯ��ɨɫɚɞɨɤ�ɩɨ�ɨɛɴɟɦɭ�ɢ�ɜɟɫɭ��ɧɚɥɢɱɢɟ�
ɜɡɜɟɲɟɧɧɵɯ� ɜɟɳɟɫɬɜ�� ɩɥɨɬɧɵɣ� ɨɫɬɚɬɨɤ� ɩɪɢ� ɩɪɨɤɚɥɢɜɚɧɢɢ�� ɨɤɢɫɥɹɟɦɨɫɬɶ��
ɯɢɦɢɱɟɫɤɨɟ ɩɨɬɪɟɛɥɟɧɢɟ ɤɢɫɥɨɪɨɞɚ �ɏɉɄ��� ɛɢɨɯɢɦɢɱɟɫɤɨɟ ɩɨɬɪɟɛɥɟɧɢɟ 
ɤɢɫɥɨɪɨɞɚ �ȻɉɄ��� ɪɟɚɤɰɢɸ� ɫɪɟɞɵ� ɪɇ�� ɚɡɨɬ� ɨɛɳɢɯ� ɢ� ɚɦɦɨɧɢɣɧɵɯ� ɫɨɥɟɣ��
ɤɢɫɥɨɬɧɨɫɬɶ� ɢ� ɳɟɥɨɱɧɨɫɬɶ�� ɯɥɨɪɢɞɵ�� ɮɨɫɮɚɬɵ�� ɫɭɥɶɮɚɬɵ�� ɤɨɧɰɟɧɬɪɚɰɢɸ�
ɫɨɥɟɣ�ɤɢɫɥɨɬ��ɫɨɥɢ�ɬɹɠɟɥɵɯ�ɦɟɬɚɥɥɨɜ�ɢ�ɞɪɭɝɢɟ�ɯɢɦɢɱɟɫɤɢɟ�ɩɪɢɦɟɫɢ��Ⱦɥɹ 
ɜɵɹɜɥɟɧɢɹ�ɛɚɤɬɟɪɢɨɥɨɝɢɱɟɫɤɨɝɨ�ɡɚɝɪɹɡɧɟɧɢɹ ɨɩɪɟɞɟɥɹɥɨɫɶ ɧɚɥɢɱɢɟ�ɜ�ɜɨɞɟ�
ɨɫɨɛɨɝɨ� ɜɢɞɚ� ɛɚɤɬɟɪɢɣ� - ɝɪɭɩɩɵ� ɤɢɲɟɱɧɨɣ� ɩɚɥɨɱɤɢ�� ɤɨɥɢ-ɬɢɬɪ�
�ɧɚɢɦɟɧɶɲɟɟ� ɤɨɥɢɱɟɫɬɜɨ� ɜɨɞɵ� ɜ� ɤɨɬɨɪɨɦ� ɨɞɧɚ� ɤɢɲɟɱɧɚɹ� ɩɚɥɨɱɤɚ)�� ɤɨɥɢ-
ɢɧɞɟɤɫ��ɱɢɫɥɨ�ɤɢɲɟɱɧɵɯ�ɩɚɥɨɱɟɤ�ɜ�ɨɞɧɨɦ�ɥɢɬɪɟ�ɜɨɞɵ�� 

Ⱦɥɹ�ɩɪɨɜɟɞɟɧɢɹ�ɚɧɚɥɢɡɚ�ɫɨɫɬɚɜɚ ɫɬɨɱɧɵɯ�ɜɨɞ�ɧɭɠɧɨ�ɛɵɥɨ�ɭɫɬɚɧɨɜɢɬɶ�
ɤɨɧɰɟɧɬɪɚɰɢɢ��ɦɝ�ɞɦ3��ɡɚɝɪɹɡɧɹɸɳɢɯ�ɜɟɳɟɫɬɜ�ɜ�ɢɫɫɥɟɞɭɟɦɵɯ�ɩɪɨɛɚɯ�ɜɨɞɵ 
[2]. ɂɡɜɟɫɬɧɨ�[3], ɱɬɨ�ɧɚɢɛɨɥɶɲɢɟ�ɤɨɧɰɟɧɬɪɚɰɢɢ�ɬɨɤɫɢɤɚɧɬɨɜ�ɧɚɛɥɸɞɚɸɬɫɹ�
ɜ�ɫɬɨɱɧɵɯ�ɜɨɞɚɯ��ɱɚɳɟ�ɜɫɟɝɨ��ɜ�ɭɬɪɟɧɧɟɟ�ɢ�ɜɟɱɟɪɧɟɟ�ɜɪɟɦɹ��Ɇɢɧɢɦɚɥɶɧɨɟ�
ɫɨɞɟɪɠɚɧɢɟ�ɬɨɤɫɢɤɚɧɬɨɜ�ɧɚɛɥɸɞɚɟɬɫɹ�ɜ�ɧɨɱɧɨɟ�ɜɪɟɦɹ� 

Ʌɚɛɨɪɚɬɨɪɧɵɟ� ɯɢɦɢɤɨ-ɚɧɚɥɢɬɢɱɟɫɤɢɟ ɢ ɛɚɤɬɟɪɢɨɥɨɝɢɱɟɫɤɢɟ 
ɢɫɫɥɟɞɨɜɚɧɢɹ� ɩɪɨɜɨɞɢɥɢɫɶ ɜ� ɇɚɭɱɧɨ-ɨɛɪɚɡɨɜɚɬɟɥɶɧɨɦ� ɰɟɧɬɪɟ�
©ɉɪɨɦɵɲɥɟɧɧɚɹ� ɷɤɨɥɨɝɢɹª �ɇɈɐ� ɉɗ�� ɜ� ɋɚɪɚɬɨɜɫɤɨɦ� ɝɨɫɭɞɚɪɫɬɜɟɧɧɨɦ�
ɬɟɯɧɢɱɟɫɤɨɦ� ɭɧɢɜɟɪɫɢɬɟɬɟ� ɢɦɟɧɢ� Ƚɚɝɚɪɢɧɚ� ɘ�Ⱥ��� ɤɭɞɚ� ɩɪɨɛɵ� ɜɨɞɵ�
ɞɨɫɬɚɜɥɹɥɢɫɶ ɜ�����-�����ɝɝ� [4-6]. 

Ɋɚɫɱɟɬɧɚɹ ɤɨɧɰɟɧɬɪɚɰɢɹ ɫɬɨɱɧɵɯ�ɜɨɞ�ɨɩɪɟɞɟɥɹɥɚɫɶ�ɩɨ�ɡɚɜɢɫɢɦɨɫɬɢ: 
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ɝɞɟ�ɚ�± ɜɟɥɢɱɢɧɚ�ɡɚɝɪɹɡɧɹɸɳɢɯ�ɜɟɳɟɫɬɜ��ɝ), ɜ ɪɚɫɱɟɬɟ ɧɚ���ɱɟɥɨɜɟɤɚ�ɜ�ɫɭɬ.; 
g ± ɧɨɪɦɚ�ɜɨɞɨɨɬɜɟɞɟɧɢɹ��ɱɟɥ��ɫɭɬ�� [7]. 
 

ɋɨɜɦɟɫɬɧɨ� ɫɨɬɪɭɞɧɢɤɚɦɢ ɯɢɦɢɱɟɫɤɨɣ� ɥɚɛɨɪɚɬɨɪɢɢ� Ƚɍɉ� ɅɈ� ©ɅɆɊ�
Ʌɭɠɫɤɢɣ� ȼɨɞɨɤɚɧɚɥª ɢ� ɇɈɐ� ɉɗ� ɛɵɥɨ� ɭɫɬɚɧɨɜɥɟɧɨ�� ɱɬɨ� ɤɨɥɢɱɟɫɬɜɨ�
ɡɚɝɪɹɡɧɹɸɳɢɯ� ɜɟɳɟɫɬɜ ɜ� ɪɚɫɱɟɬɟ� ɧɚ� �� ɠɢɬɟɥɹ� ɝ�� Ʌɭɝɚ�� ɩɨɫɬɭɩɚɸɳɢɯ ɜ�
ɤɚɧɚɥɢɡɚɰɢɸ� ɫɨɫɬɚɜɥɹɸɬ �ɝ�ɫɭɬ�� ɧɚ� �� ɠɢɬɟɥɹ�� ɜɡɜɟɲɟɧɧɵɟ� ɜɟɳɟɫɬɜɚ� ± 
124,7 ɝ�ɫɭɬ�; ȻɉɄ5 ± 35,4 ɝ�ɫɭɬ�; ȻɉɄ20 ± 40,1 ɝ�ɫɭɬ���ɚɡɨɬ�ɚɦɦɨɧɢɣɧɵɯ�ɫɨɥɟɣ�
± 6,4 ɝ�ɫɭɬ���ɯɥɨɪɢɞɵ�± 11,1 ɝ�ɫɭɬ� 
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ɉɪɨɜɟɞɟɧɧɵɣ ɜɟɫɧɨɣ� ɢ� ɨɫɟɧɶɸ� ����� ɝ�� ɦɨɧɢɬɨɪɢɧɝ ɩɪɨɛ� ɫɬɨɱɧɨɣ�
ɜɨɞɵ� ɢɡ� ɤɨɥɥɟɤɬɨɪɚ� Ƚɍɉ�ɅɈ� ©ɅɆɊ� Ʌɭɠɫɤɢɣ� ȼɨɞɨɤɚɧɚɥª ɩɪɟɞɫɬɚɜɥɟɧ� ɜ�
ɬɚɛɥɢɰɟ���  

Ɍɚɛɥɢɰɚ�� 
ɋɨɫɬɚɜ�ɫɬɨɱɧɨɣ�ɜɨɞɵ�ɜ�ɤɨɥɥɟɤɬɨɪɟ�Ƚɍɉ�ɅɈ�©ɅɆɊ�Ʌɭɠɫɤɢɣ�ȼɨɞɨɤɚɧɚɥª ɜ������ɝ��

�ɪɚɫɱɟɬ�ɜɵɩɨɥɧɟɧ�ɜ�ɩɪɨɝɪɚɦɦɟ�©ɗɤɨɥɨɝª� 
ɉɨɤɚɡɚɬɟɥɶ ȼɟɫɧɚ Ɉɫɟɧɶ ɉȾɄɪ�ɯ���ɦɝ�ɞɦ3 

ȼɡɜɟɲɟɧɧɵɟ� ɜɟɳɟɫɬɜɚ��
ɦɝ�ɞɦ3 ������������� ������������� 3,0 

Ɇɢɧɟɪɚɥɢɡɚɰɢɹ ������������ ����������� 70,0 

ɏɥɨɪɢɞɵ��ɦɝ�ɞɦ3 ����������� ������������ 300 

ɀɟɥɟɡɨ�ɨɛɳɟɟ��ɦɝ�ɞɦ3 ������������� ������������� 0,1 
ɋɭɥɶɮɚɬɵ��ɦɝ�ɞɦ3 ������������ ������������ 100,0 
Ɏɨɫɮɚɬɵ��ɦɝ�ɞɦ3 ����������� ����������� 0,15 
Ⱥɡɨɬ 
ɚɦɦɨɧɢɣɧɵɣ��ɦɝ�ɞɦ3 ����������� ����������� 0,5 

Ⱥɡɨɬ 
ɧɢɬɪɢɬɧɵɣ��ɦɝ�ɞɦ3 ������������� ������������� 0,02 

Ⱥɡɨɬ 
ɧɢɬɪɚɬɧɵɣ��ɦɝ�ɞɦ3 ����������� ����������� 9,0 

ɇɟɮɬɟɩɪɨɞɭɤɬɵ��ɦɝ�ɞɦ3 ����������� ����������� 0,05 

ȻɉɄ5��ɦɝ�ɞɦ3 ����������� ����������� 2,0 

ɈɄȻ �����Â���7 �����Â��7 ɧɟ�ɛɨɥɟɟ�����
ɄɈȿ�����ɦɥ 

ɈɆɑ �����Â��7 �����Â��7 < 104 

 
Ȼɵɥɢ� ɜɵɩɨɥɧɟɧɵ� ɬɚɤɠɟ� ɚɧɚɥɢɡɵ� ɩɪɨɛ� ɢɫɯɨɞɧɨɣ ɫɬɨɱɧɨɣ� ɜɨɞɵ��

ɤɨɬɨɪɚɹ� ɩɨɫɬɭɩɚɟɬ ɧɚ� ɨɱɢɫɬɧɵɟ� ɫɨɨɪɭɠɟɧɢɹ� Ƚɍɉ� ɅɈ� ©ɅɆɊ� Ʌɭɠɫɤɢɣ�
ȼɨɞɨɤɚɧɚɥª��ɗɬɢ�ɢɫɫɥɟɞɨɜɚɧɢɹ�ɩɪɨɜɟɞɟɧɵ�ɬɨɥɶɤɨ�ɜ�ɨɫɟɧɧɢɣ�ɩɟɪɢɨɞ������ɝ� 

ɍɫɬɚɧɨɜɥɟɧɧɨɟ�ɫɨɞɟɪɠɚɧɢɟ�ɜɡɜɟɲɟɧɧɵɯ�ɜɟɳɟɫɬɜ��ȻɉɄ5��ȻɉɄ20�� ɚɡɨɬ�
ɚɦɦɨɧɢɣɧɵɯ�ɫɨɥɟɣ ɢ ɯɥɨɪɢɞɨɜ�ɩɪɢɜɟɞɟɧɨ ɜ�ɬɚɛɥɢɰɟ��� ɏɢɦɢɱɟɫɤɢɣ�ɫɨɫɬɚɜ�
ɢɨɧɨɜ�ɡɚɝɪɹɡɧɹɸɳɢɯ�ɜɟɳɟɫɬɜ�ɜ�ɢɫɯɨɞɧɨɣ�ɫɬɨɱɧɨɣ�ɜɨɞɟ ɩɪɢɜɟɞɟɧ�ɜ�ɬɚɛɥɢɰɟ�
3. 

Ɍɚɛɥɢɰɚ�� 
ɋɨɫɬɚɜ�ɫɬɨɱɧɵɯ�ɜɨɞ��ɩɨɫɬɭɩɚɸɳɢɯ�ɧɚ�ɨɱɢɫɬɧɵɟ�ɫɨɨɪɭɠɟɧɢɹ�Ƚɍɉ�ɅɈ� 

©ɅɆɊ�Ʌɭɠɫɤɢɣ�ȼɨɞɨɤɚɧɚɥª 
ɇɚɢɦɟɧɨɜɚɧɢɟ ȼɡɜɟɲɟɧɧɵɟ�

ɜɟɳɟɫɬɜɚ 
ȻɉɄ5 ȻɉɄ20 Ⱥɡɨɬ� ɚɦɦɨɧɢɣɧɵɯ�

ɫɨɥɟɣ 
ɏɥɨɪɢɞɵ 

Ʉɨɧɰɟɧɬɪɚɰɢɹ��
ɦɝ�ɞɦ3 

1036 127,3 145,5 59,0 1308,7 
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Ɍɚɛɥɢɰɚ�� 
ɏɢɦɢɱɟɫɤɢɣ�ɫɨɫɬɚɜ�ɢɨɧɨɜ�ɡɚɝɪɹɡɧɹɸɳɢɯ�ɜɟɳɟɫɬɜ�ɜ�ɢɫɯɨɞɧɨɣ�ɫɬɨɱɧɨɣ�ɜɨɞɟ,  
ɩɨɫɬɭɩɚɸɳɟɣ�ɧɚ�ɨɱɢɫɬɧɵɟ�ɫɨɨɪɭɠɟɧɢɹ�Ƚɍɉ�ɅɈ�©ɅɆɊ�Ʌɭɠɫɤɢɣ�ȼɨɞɨɤɚɧɚɥª 

 
ɦɝ�ɞɦ3 

ɦɝ-ɷɤɜ�ɥ 
ɋɚ2+ Ɇn2+ Na+�Ʉ+ ɇɋɈ3

- Cu2+ Cd2+ ɋl- Pb2+ ɦɢɧɟɪɚɥɢɡɚɰɢɹ 
51,7 
2,58 

7,1 
0,26 

27,1 
1,18 

136,4 
2,24 

60,0 
1,89 

1,5 
0,03 

1300,1 
37,04 

0,220 
0,002 312,4 

 
Ɋɟɡɭɥɶɬɚɬɵ� ɦɨɧɢɬɨɪɢɧɝɚ ɫɬɨɱɧɵɯ� ɜɨɞ� Ƚɍɉ� ɅɈ� ©ɅɆɊ� Ʌɭɠɫɤɢɣ�

ȼɨɞɨɤɚɧɚɥª� ɩɨɡɜɨɥɢɥɢ� ɫɞɟɥɚɬɶ� ɜɵɜɨɞ� ɨ� ɬɨɦ�� ɱɬɨ� ɫɭɳɟɫɬɜɭɸɳɚɹ� ɨɱɢɫɬɤɚ�
ɫɬɨɱɧɵɯ�ɜɨɞ�ɝ��Ʌɭɝɚ�ɹɜɥɹɟɬɫɹ�ɧɟ�ɞɨɫɬɚɬɨɱɧɨ�ɤɚɱɟɫɬɜɟɧɧɨɣ��ɩɨɫɤɨɥɶɤɭ�ɩɨɫɥɟ�
ɧɟɟ� ɢɦɟɸɬ� ɦɟɫɬɨ� ɩɪɟɜɵɲɟɧɢɹ� ɉȾɄɪ�ɯ�� ɡɚɝɪɹɡɧɹɸɳɢɯ� ɜɟɳɟɫɬɜ�� ɗɬɨ�
ɨɛɨɫɧɨɜɵɜɚɟɬ� ɧɟɨɛɯɨɞɢɦɨɫɬɶ� ɪɟɤɨɧɫɬɪɭɤɰɢɢ� ɫɭɳɟɫɬɜɭɸɳɢɯ� ɨɱɢɫɬɧɵɯ�
ɫɨɨɪɭɠɟɧɢɣ�ɫ�ɩɪɢɦɟɧɟɧɢɟɦ ɧɨɜɟɣɲɢɯ ɬɟɯɧɨɥɨɝɢɣ�ɜɨɞɨɨɱɢɫɬɤɢ� 

 
Ʌɢɬɟɪɚɬɭɪɚ 

 
1. Ɇɢɤɥɚɲɟɜɫɤɢɣ�� ɇ�ȼ�� ɑɢɫɬɚɹ� ɜɨɞɚ�� ɋɢɫɬɟɦɵ� ɨɱɢɫɬɤɢ� ɢ� ɛɵɬɨɜɵɟ� ɮɢɥɶɬɪɵ��
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ɨɱɢɫɬɧɵɯ� ɫɨɨɪɭɠɟɧɢɣ� �� ɘ�ȼ�� ȼɨɪɨɧɨɜ�� ȼ�ɉ�� ɋɚɥɨɦɟɟɜ�� Ⱥ�Ʌ�� ɂɜɱɚɬɨɜ�� ± Ɇ���
ɋɬɪɨɣɢɡɞɚɬ�������- ����ɫ� 
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4. Koshelev,  A.V.   Effect of Bentonite Modification with Glycerol on Adsorbent 
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https://www.scopus.com/authid/detail.uri?origin=resultslist&authorId=57210982869&zone=
https://www.scopus.com/authid/detail.uri?origin=resultslist&authorId=7006674945&zone=
https://www.scopus.com/authid/detail.uri?origin=resultslist&authorId=10041650500&zone=
https://www.scopus.com/sourceid/17800156731?origin=recordpage
https://elibrary.ru/item.asp?id=32401724
https://elibrary.ru/item.asp?id=32401724
https://elibrary.ru/contents.asp?id=34831150
https://elibrary.ru/contents.asp?id=34831150&selid=32401724
http://www.iprbookshop.ru/28341.html
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ɇ�ȼ� ȼɟɞɟɧɟɟɜɚ, ȼ�ɋ��Ƚɚɡɢɡɨɜ 
 

ɋɚɪɚɬɨɜɫɤɢɣ�ɝɨɫɭɞɚɪɫɬɜɟɧɧɵɣ�ɬɟɯɧɢɱɟɫɤɢɣ�ɭɧɢɜɟɪɫɢɬɟɬ� 
ɢɦɟɧɢ��Ƚɚɝɚɪɢɧɚ�ɘ�Ⱥ. 

 
ȺɇȺɅɂɁ�ɉȿɊȿɊȺȻɈɌɄɂ�ɈɌɏɈȾɈȼ�ȽȺɅɖȼȺɇɂɑȿɋɄɂɏ�

ɉɊɈɂɁȼɈȾɋɌȼ 
 

ȼ� ɪɚɛɨɬɟ� ɩɪɢɜɟɞɟɧ� ɚɧɚɥɢɡ� ɫɨɜɪɟɦɟɧɧɵɯ� ɦɟɬɨɞɨɜ� ɢ� ɫɩɨɫɨɛɨɜ� ɩɟɪɟɪɚɛɨɬɤɢ�
ɨɬɯɨɞɨɜ� ɝɚɥɶɜɚɧɢɱɟɫɤɢɯ� ɩɪɨɢɡɜɨɞɫɬɜ�� ɉɪɟɞɥɚɝɚɟɬɫɹ� ɢɫɩɨɥɶɡɨɜɚɬɶ� ɤɨɚɝɭɥɹɧɬ� ɧɨɜɨɝɨ�
ɩɨɤɨɥɟɧɢɹ� ɞɥɹ� ɭɫɨɜɟɪɲɟɧɫɬɜɨɜɚɧɢɹ� ɫɬɟɩɟɧɢ� ɨɱɢɫɬɤɢ� ɫɬɨɱɧɵɯ� ɜɨɞ� ɝɚɥɶɜɚɧɢɱɟɫɤɢɯ�
ɩɪɨɢɡɜɨɞɫɬɜ� 

Ʉɥɸɱɟɜɵɟ� ɫɥɨɜɚ�� ɨɬɯɨɞɵ�� ɝɚɥɶɜɚɧɢɱɟɫɤɢɟ� ɩɪɨɢɡɜɨɞɫɬɜɚ�� ɫɬɨɱɧɵɟ� ɜɨɞɵ��
ɤɨɚɝɭɥɹɧɬ� 

 
ɉɪɢ� ɩɪɨɢɡɜɨɞɫɬɜɟ� ɦɚɲɢɧɨɫɬɪɨɢɬɟɥɶɧɨɣ� ɩɪɨɞɭɤɰɢɢ� ɦɧɨɝɢɟ�

ɩɪɟɞɩɪɢɹɬɢɹ� ɞɥɹ� ɩɨɜɵɲɟɧɢɹ� ɤɨɪɪɨɡɢɨɧɧɨɣ� ɫɬɨɣɤɨɫɬɢ� ɢ� ɭɥɭɱɲɟɧɢɹ�
ɜɧɟɲɧɟɝɨ� ɜɢɞɚ� ɦɟɬɚɥɥɢɱɟɫɤɢɯ� ɞɟɬɚɥɟɣ� ɧɚɧɨɫɹɬ� ɧɚ� ɧɢɯ� ɝɚɥɶɜɚɧɢɱɟɫɤɢɟ�
ɩɨɤɪɵɬɢɹ�� ȼ� ɝɚɥɶɜɚɧɢɱɟɫɤɨɦ� ɩɪɨɢɡɜɨɞɫɬɜɟ� ɨɛɪɚɡɭɸɬɫɹ� ɫɬɨɱɧɵɟ� ɜɨɞɵ��
ɤɨɬɨɪɵɟ�ɫɨɞɟɪɠɚɬ�ɬɚɤɢɟ�ɦɟɬɚɥɥɵ��ɤɚɤ�ɯɪɨɦ��ɧɢɤɟɥɶ��ɫɜɢɧɟɰ��ɦɟɞɶ��ɤɚɞɦɢɣ��
ɰɢɧɤ��ɨɥɨɜɨ�ɢ�ɞɪ� 

Ƚɚɥɶɜɚɧɨɲɥɚɦ�ɨɬɧɨɫɢɬɫɹ�ɤ�ɱɟɬɜɟɪɬɨɦɭ ɤɥɚɫɫɭ�ɨɬɯɨɞɨɜ�ɫ�ɧɚɢɛɨɥɶɲɢɦ�
ɭɪɨɜɧɟɦ�ɨɩɚɫɧɨɫɬɢ�ɢ� ɡɚɝɪɹɡɧɟɧɢɹ� �,9��� ɩɨɷɬɨɦɭ� ɜɥɢɹɧɢɟ� ɝɚɥɶɜɚɧɢɱɟɫɤɨɝɨ�
ɦɭɫɨɪɚ� ɧɚ� ɩɪɢɪɨɞɭ� ɛɭɞɟɬ� ɫɭɳɟɫɬɜɟɧɧɵɦ. Ⱦɥɢɬɟɥɶɧɨɟ� ɢɯ� ɩɨɫɬɭɩɥɟɧɢɟ� ɜ�
ɨɪɝɚɧɢɡɦ� ɫ� ɜɨɞɨɣ� ɢɥɢ� ɩɢɳɟɣ� ɞɚɠɟ� ɜ� ɧɟɡɧɚɱɢɬɟɥɶɧɵɯ� ɞɨɡɚɯ� ɩɪɢɜɨɞɢɬ� ɤ�
ɧɚɪɭɲɟɧɢɸ�ɮɭɧɤɰɢɨɧɢɪɨɜɚɧɢɹ�ɰɟɧɬɪɚɥɶɧɨɣ�ɧɟɪɜɧɨɣ�ɫɢɫɬɟɦɵ��ɜɧɭɬɪɟɧɧɢɯ�
ɨɪɝɚɧɨɜ��ɷɧɞɨɤɪɢɧɧɨɣ�ɢ�ɞɪɭɝɢɯ�ɠɢɡɧɟɧɧɨ�ɜɚɠɧɵɯ�ɫɢɫɬɟɦ�ɨɪɝɚɧɢɡɦɚ� 

Ɂɧɚɱɢɬɟɥɶɧɚɹ�ɱɚɫɬɶ�ɩɪɟɞɩɪɢɹɬɢɣ�ɫ�ɝɚɥɶɜɚɧɢɱɟɫɤɢɦ�ɩɪɨɢɡɜɨɞɫɬɜɨɦ�ɧɟ�
ɢɦɟɟɬ� ɨɱɢɫɬɧɵɯ� ɫɨɨɪɭɠɟɧɢɣ� ɢ� ɫɛɪɚɫɵɜɚɟɬ� ɩɪɨɦɵɲɥɟɧɧɵɟ� ɫɬɨɤɢ� ɜ�
ɝɨɪɨɞɫɤɭɸ�ɤɚɧɚɥɢɡɚɰɢɸ��Ɇɧɨɝɢɟ�ɩɪɟɞɩɪɢɹɬɢɹ��ɯɨɬɹ�ɢ�ɩɪɨɢɡɜɨɞɹɬ�ɨɱɢɫɬɤɭ�
ɫɬɨɱɧɵɯ� ɜɨɞ�� ɩɨɥɧɨɣ� ɧɟɣɬɪɚɥɢɡɚɰɢɢ� ɬɨɤɫɢɱɧɵɯ� ɤɨɦɩɨɧɟɧɬɨɜ� ɧɟ�
ɞɨɛɢɜɚɸɬɫɹ� ɢ� ɬɚɤɠɟ� ɫɛɪɚɫɵɜɚɸɬ� ɜ� ɤɚɧɚɥɢɡɚɰɢɸ� ɛɨɥɶɲɨɟ� ɤɨɥɢɱɟɫɬɜɨ�
ɜɪɟɞɧɵɯ�ɜɟɳɟɫɬɜ� 

ɋɬɨɱɧɵɟ� ɜɨɞɵ� ɝɚɥɶɜɚɧɢɱɟɫɤɢɯ� ɩɪɨɢɡɜɨɞɫɬɜ� ɩɨɞɪɚɡɞɟɥɹɸɬ� ɧɚ�
ɨɬɪɚɛɨɬɚɧɧɵɟ�ɢ�ɩɪɨɦɵɜɧɵɟ��Ɉɬɪɚɛɨɬɚɧɧɵɟ�ɫɬɨɱɧɵɟ�ɜɨɞɵ�ɨɛɪɚɡɭɸɬɫɹ�ɩɪɢ�
ɫɦɟɧɟ� ɬɟɯɧɨɥɨɝɢɱɟɫɤɢɯ�ɪɚɫɬɜɨɪɨɜ�ɧɚ� ɫɜɟɠɢɟ��ɩɪɨɦɵɜɧɵɟ� - ɩɪɢ�ɩɪɨɦɵɜɤɟ�
ɞɟɬɚɥɟɣ� ɫ� ɧɚɧɟɫɟɧɧɵɦ� ɩɨɤɪɵɬɢɟɦ�� ɏɚɪɚɤɬɟɪɧɨɣ� ɨɫɨɛɟɧɧɨɫɬɶɸ� ɜɫɟɯ�
ɫɬɨɱɧɵɯ� ɜɨɞ� ɝɚɥɶɜɚɧɢɱɟɫɤɢɯ� ɩɪɨɢɡɜɨɞɫɬɜ� ɹɜɥɹɟɬɫɹ� ɧɢɡɤɚɹ� ɤɨɧɰɟɧɬɪɚɰɢɹ�
ɤɢɫɥɨɬ�ɢ�ɜɵɫɨɤɚɹ�ɤɨɧɰɟɧɬɪɚɰɢɹ�ɢɨɧɨɜ�ɦɟɬɚɥɥɨɜ� 

Ɇɟɬɨɞɵ� ɨɱɢɫɬɤɢ� ɫɬɨɱɧɵɯ� ɜɨɞ� ɝɚɥɶɜɚɧɢɱɟɫɤɢɯ� ɩɪɨɢɡɜɨɞɫɬɜ�
ɩɨɞɪɚɡɞɟɥɹɸɬɫɹ�ɧɚ�ɯɢɦɢɱɟɫɤɢɟ��ɷɥɟɤɬɪɨɯɢɦɢɱɟɫɤɢɟ�ɢ�ɮɢɡɢɱɟɫɤɢɟ��ɋɢɫɬɟɦɚ�
ɨɱɢɫɬɤɢ�ɫɬɨɱɧɵɯ�ɜɨɞ�ɦɨɠɟɬ�ɛɵɬɶ�ɩɪɨɬɨɱɧɨɣ�ɢ�ɡɚɦɤɧɭɬɨɣ��ɉɪɢ�ɩɪɨɬɨɱɧɨɣ�
ɫɢɫɬɟɦɟ� ɨɱɢɫɬɤɢ� ɫɬɨɱɧɵɟ� ɜɨɞɵ� ɩɨɫɥɟ� ɧɟɣɬɪɚɥɢɡɚɰɢɢ� ɫɛɪɚɫɵɜɚɸɬɫɹ� ɜ�
ɤɚɧɚɥɢɡɚɰɢɸ��Ɂɚɦɤɧɭɬɵɟ�ɫɢɫɬɟɦɵ�ɨɱɢɫɬɤɢ�ɢɫɩɨɥɶɡɭɸɬ�ɜ�ɬɟɯɧɨɥɨɝɢɱɟɫɤɨɦ�
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ɰɢɤɥɟ� ɨɱɢɳɟɧɧɵɟ� ɫɬɨɱɧɵɟ� ɜɨɞɵ��Ʉɨɧɟɱɧɨ�� ɡɚɦɤɧɭɬɚɹ� ɫɢɫɬɟɦɚ� ɬɪɟɛɭɟɬ� ɨɬ�
ɩɪɟɞɩɪɢɹɬɢɹ� ɛɨɥɟɟ� ɝɥɭɛɨɤɨɣ� ɨɱɢɫɬɤɢ� ɫɬɨɱɧɵɯ� ɜɨɞ�� ɧɨ� ɟɟ� ɢɫɩɨɥɶɡɨɜɚɧɢɟ�
ɢɫɤɥɸɱɚɟɬ� ɫɛɪɨɫ� ɬɨɤɫɢɱɧɵɯ� ɜɟɳɟɫɬɜ� ɜ� ɝɨɪɨɞɫɤɭɸ� ɤɚɧɚɥɢɡɚɰɢɸ�� ɩɨɷɬɨɦɭ�
ɨɧɚ�ɛɨɥɟɟ�ɩɪɨɝɪɟɫɫɢɜɧɚ�ɢ�ɩɪɟɞɩɨɱɬɢɬɟɥɶɧɚ� 

ɇɚɢɛɨɥɟɟ� ɩɟɪɫɩɟɤɬɢɜɧɵ� ɛɟɡɪɟɚɝɟɧɬɧɵɟ� ɫɩɨɫɨɛɵ� ɨɱɢɫɬɤɢ�
ɝɚɥɶɜɚɧɢɱɟɫɤɢɯ� ɫɬɨɱɧɵɯ� ɜɨɞ�� ɧɚɩɪɢɦɟɪ� ɷɥɟɤɬɪɨɤɨɚɝɭɥɹɰɢɨɧɧɵɣ��
ɉɪɟɢɦɭɳɟɫɬɜɚ� ɬɚɤɢɯ� ɦɟɬɨɞɨɜ� ɩɨ� ɫɪɚɜɧɟɧɢɸ� ɫ� ɬɟɯɧɨɥɨɝɢɹɦɢ��
ɢɫɩɨɥɶɡɭɸɳɢɦɢ� ɯɢɦɢɱɟɫɤɢɟ� ɜɟɳɟɫɬɜɚ� ɞɥɹ� ɨɫɚɠɞɟɧɢɹ� ɦɟɥɤɨɞɢɫɩɟɪɫɧɵɯ�
ɲɥɚɦɨɜ�� ɡɚɤɥɸɱɚɸɬɫɹ� ɜ� ɫɨɤɪɚɳɟɧɢɢ� ɩɪɨɞɨɥɠɢɬɟɥɶɧɨɫɬɢ� ɩɪɨɰɟɫɫɚ� ɢ�
ɩɪɨɢɡɜɨɞɫɬɜɟɧɧɵɯ� ɩɥɨɳɚɞɟɣ�� ɧɟɩɪɟɪɵɜɧɨɫɬɢ� ɩɪɨɰɟɫɫɚ� ɢ� ɩɨɜɵɲɟɧɢɢ�
ɤɚɱɟɫɬɜɚ�ɨɱɢɳɟɧɧɨɣ�ɜɨɞɵ� 

ɉɪɢ� ɨɬɫɬɚɢɜɚɧɢɢ� ɫɬɨɱɧɵɯ� ɜɨɞ� ɝɚɥɶɜɚɧɢɱɟɫɤɢɯ� ɩɪɨɢɡɜɨɞɫɬɜ� ɜ�
ɲɥɚɦɨɧɚɤɨɩɢɬɟɥɹɯ� ɨɛɪɚɡɭɸɬɫɹ ɲɥɚɦɵ�� ɤɨɬɨɪɵɟ� ɩɪɟɞɫɬɚɜɥɹɸɬ� ɫɨɛɨɣ�
ɤɨɥɥɨɢɞɧɵɟ� ɫɢɫɬɟɦɵ�� ɫɨɫɬɨɹɳɢɟ� ɢɡ� ɦɟɥɤɨɞɢɫɩɟɪɫɧɵɯ� ɧɟɪɚɫɬɜɨɪɢɦɵɯ�
ɱɚɫɬɢɰ�� ɧɚɯɨɞɹɳɢɯɫɹ� ɜɨ� ɜɡɜɟɲɟɧɧɨɦ� ɫɨɫɬɨɹɧɢɢ� ɜ� ɜɨɞɟ�� ɂɯ� ɫɨɫɬɚɜ� ɢ�
ɤɨɥɢɱɟɫɬɜɨ� ɤɨɥɟɛɥɸɬɫɹ� ɜ� ɲɢɪɨɤɨɦ� ɢɧɬɟɪɜɚɥɟ� ɜ� ɡɚɜɢɫɢɦɨɫɬɢ� ɨɬ� ɬɢɩɚ�
ɩɪɨɢɡɜɨɞɫɬɜɚ� 

ɉɪɢ� ɨɱɢɫɬɤɟ� ɫɬɨɱɧɵɯ� ɜɨɞ� ɝɚɥɶɜɚɧɢɱɟɫɤɨɝɨ� ɩɪɨɢɡɜɨɞɫɬɜɚ� ɦɟɬɨɞɨɦ�
ɤɨɚɝɭɥɹɰɢɢ� ɨɛɪɚɡɭɸɳɢɟɫɹ� ɲɥɚɦɵ� ɫɨɞɟɪɠɚɬ� ɜ� ɩɟɪɟɫɱɟɬɟ� ɧɚ� ɫɭɯɨɟ�
ɜɟɳɟɫɬɜɨ�� ��� ��-��� ɠɟɥɟɡɚ�� �-��� ɯɪɨɦɚ�� �-�� ɧɢɤɟɥɹ�� �-�� ɤɚɥɶɰɢɹ�� �- 2 
ɦɚɝɧɢɹ� ɢ� ɞɪɭɝɢɟ� ɷɥɟɦɟɧɬɵ� ȼɨ� ɦɧɨɝɢɯ� ɫɥɭɱɚɹɯ� ɲɥɚɦɵ� ɫɛɪɚɫɵɜɚɸɬɫɹ� ɜ�
ɲɥɚɦɨɧɚɤɨɩɢɬɟɥɢ��ɨɬɜɚɥɵ�ɢ�ɩɪɭɞɵ��ɡɚɝɪɹɡɧɹɹ�ɤɚɤ�ɜɨɡɞɭɲɧɵɣ�ɛɚɫɫɟɣɧ��ɬɚɤ�
ɢ�ɩɨɞɡɟɦɧɵɟ�ɢ�ɩɨɜɟɪɯɧɨɫɬɧɵɟ�ɜɨɞɵ� 

ɉɪɢ� ɢɯ� ɡɚɯɨɪɨɧɟɧɢɢ� ɜ� ɲɥɚɦɨɧɚɤɨɩɢɬɟɥɹɯ� ɩɨɦɢɦɨ� ɭɳɟɪɛɚ��
ɧɚɧɨɫɢɦɨɝɨ� ɨɤɪɭɠɚɸɳɟɣ� ɫɪɟɞɟ�� ɨɞɧɨɜɪɟɦɟɧɧɨ� ɬɟɪɹɟɬɫɹ� ɛɨɥɶɲɨɟ�
ɤɨɥɢɱɟɫɬɜɨ� ɰɟɧɧɨɝɨ� ɫɵɪɶɹ�� ɉɨɜɬɨɪɧɨɟ� ɢɫɩɨɥɶɡɨɜɚɧɢɟ� ɢɡɜɥɟɱɟɧɧɵɯ� ɢɡ�
ɲɥɚɦɨɜ� ɦɚɬɟɪɢɚɥɨɜ�� ɧɚɨɛɨɪɨɬ�� ɩɨɡɜɨɥɹɟɬ� ɜ� ɨɳɭɬɢɦɵɯ� ɤɨɥɢɱɟɫɬɜɚɯ�
ɷɤɨɧɨɦɢɬɶ�ɩɪɢɪɨɞɧɵɟ�ɪɟɫɭɪɫɵ�ɢ�ɫɧɢɡɢɬɶ�ɧɚɝɪɭɡɤɭ�ɧɚ�ɨɤɪɭɠɚɸɳɭɸ�ɫɪɟɞɭ� 

ɉɪɢ� ɭɬɢɥɢɡɚɰɢɢ� ɲɥɚɦɨɜ� ɝɚɥɶɜɚɧɢɱɟɫɤɢɯ� ɩɪɨɢɡɜɨɞɫɬɜ� ɩɪɢɦɟɧɹɸɬ�
ɫɥɟɞɭɸɳɢɟ� ɦɟɬɨɞɵ�� ɯɢɦɢɱɟɫɤɢɟ�� ɮɢɡɢɤɨ-ɯɢɦɢɱɟɫɤɢɟ�� ɬɟɪɦɢɱɟɫɤɢɟ� ɢ� ɢɯ�
ɤɨɦɛɢɧɚɰɢɢ��ȼɚɠɧɟɣɲɟɣ�ɨɩɟɪɚɰɢɟɣ�ɩɪɢ�ɭɬɢɥɢɡɚɰɢɢ�ɷɬɢɯ�ɲɥɚɦɨɜ�ɹɜɥɹɟɬɫɹ�
ɨɛɟɡɜɨɠɢɜɚɧɢɟ�� ɩɨɫɤɨɥɶɤɭ� ɫɨɞɟɪɠɚɧɢɟ� ɜɨɞɵ� ɜ� ɧɢɯ� ɞɨɫɬɢɝɚɟɬ� ����� Ⱦɥɹ�
ɨɛɟɡɜɨɠɢɜɚɧɢɹ�ɲɥɚɦɨɜ�ɩɪɢɦɟɧɹɸɬ�ɮɢɥɶɬɪɨɜɚɧɢɟ��ɰɟɧɬɪɢɮɭɝɢɪɨɜɚɧɢɟ��ɞɥɹ�
ɱɟɝɨ� ɢɫɩɨɥɶɡɭɸɬ� ɤɚɦɟɪɧɵɟ� ɢ� ɥɟɧɬɨɱɧɵɟ� ɩɪɟɫɫɵ�� ɚ� ɬɚɤɠɟ� ɮɢɥɶɬɪɭɸɳɢɟ�
ɰɟɧɬɪɢɮɭɝɢ��Ɂɚɤɥɸɱɢɬɟɥɶɧɭɸ�ɫɬɚɞɢɸ�ɨɛɟɡɜɨɠɢɜɚɧɢɹ�ɩɪɨɜɨɞɹɬ�ɧɚ�ɮɢɥɶɬɪ-
ɩɪɟɫɫɚɯ�ɩɪɢ�ɞɚɜɥɟɧɢɢ�ɞɨ�����Ɇɉɚ��ɉɨɫɥɟ�ɮɢɥɶɬɪɨɜɚɧɢɹ�ɫɨɞɟɪɠɚɧɢɟ�ɫɭɯɨɝɨ�
ɜɟɳɟɫɬɜɚ�ɦɨɠɟɬ�ɫɨɫɬɚɜɥɹɬɶ���� - �����ɦɚɫɫ����Ⱦɚɥɶɧɟɣɲɟɟ�ɭɞɚɥɟɧɢɟ�ɜɥɚɝɢ�
ɞɨ� ɫɨɞɟɪɠɚɧɢɹ� ɧɟ� ɛɨɥɟɟ� ���� �ɦɚɫɫ��� ɩɪɨɜɨɞɹɬ� ɫ� ɩɨɦɨɳɶɸ� ɫɭɲɤɢ� ɜ�
ɛɚɪɚɛɚɧɧɵɯ� ɢ� ɞɪɭɝɢɯ� ɫɭɲɢɥɤɚɯ�� ɉɨɥɭɱɟɧɧɵɣ� ɫɭɯɨɣ� ɩɨɪɨɲɨɤ� ɹɜɥɹɟɬɫɹ�
ɰɟɧɧɵɦ�ɫɵɪɶɟɦ�ɞɥɹ�ɩɨɥɭɱɟɧɢɹ�ɬɨɜɚɪɧɨɣ�ɩɪɨɞɭɤɰɢɢ� 

ɉɪɨɰɟɫɫ� ɩɟɪɟɪɚɛɨɬɤɢ� ɝɚɥɶɜɚɧɨɲɥɚɦɨɜ� ɜɨɡɦɨɠɧɨ� ɭɥɭɱɲɢɬɶ� ɢ�
ɩɪɢɜɟɫɬɢ� ɜɵɯɨɞɧɨɟ� ɤɨɥɢɱɟɫɬɜɨ� ɩɨɥɟɡɧɨɝɨ� ɦɚɬɟɪɢɚɥɚ� ɤ� ɦɚɤɫɢɦɚɥɶɧɵɦ�
ɡɧɚɱɟɧɢɹɦ��ɩɪɢ�ɷɬɨɦ, ɧɟ�ɡɚɬɪɚɱɢɜɚɹ�ɛɨɥɶɲɟɟ�ɤɨɥɢɱɟɫɬɜɨ�ɪɟɫɭɪɫɨɜ��Ⱦɚɧɧɭɸ�
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ɫɯɟɦɭ� ɦɨɠɧɨ� ɪɟɚɥɢɡɨɜɚɬɶ�� ɟɫɥɢ� ɜɤɥɸɱɢɬɶ� ɜ� ɰɢɤɥ� ɩɟɪɟɪɚɛɨɬɤɢ 
ɝɚɥɶɜɚɧɨɲɥɚɦɨɜ ɷɬɚɩ� ɤɨɚɝɭɥɹɰɢɢ� �ɪɢɫɭɧɨɤ��� ɉɪɢ� ɞɚɧɧɨɣ�
ɩɨɫɥɟɞɨɜɚɬɟɥɶɧɨɫɬɢ�ɷɬɚɩɨɜ ɷɮɮɟɤɬɢɜɧɨɫɬɶ�ɩɟɪɟɪɚɛɨɬɤɢ ɜɨɡɪɚɫɬɚɟɬ� 

 
. 

 
Ɋɢɫɭɧɨɤ��ɍɩɪɨɳɟɧɧɚɹ�ɫɯɟɦɚ�ɩɟɪɟɪɚɛɨɬɤɢ�ɝɚɥɶɜɚɧɨɲɥɚɦɨɜ�ɫ�ɜɤɥɸɱɟɧɧɵɦ�ɜ�ɰɢɤɥ�

ɷɬɚɩɨɦ�ɤɨɚɝɭɥɹɰɢɢ 
 
Ɉɛɟɡɜɨɠɟɧɧɵɟ� ɝɚɥɶɜɚɧɢɱɟɫɤɢɟ� ɲɥɚɦɵ� ɢɫɩɨɥɶɡɭɸɬ� ɜ�

ɩɪɨɦɵɲɥɟɧɧɨɫɬɢ� ɫɬɪɨɢɬɟɥɶɧɵɯ� ɦɚɬɟɪɢɚɥɨɜ�� Ⱦɥɹ� ɭɫɬɪɚɧɟɧɢɹ�
ɷɤɨɥɨɝɢɱɟɫɤɨɣ�ɨɩɚɫɧɨɫɬɢ�ɨɬɯɨɞɨɜ�ɝɚɥɶɜɚɧɢɱɟɫɤɢɯ�ɩɪɨɢɡɜɨɞɫɬɜ�ɢɫɩɨɥɶɡɭɸɬ�
ɦɟɬɨɞ� ɯɢɦɢɱɟɫɤɨɣ� ɮɢɤɫɚɰɢɢ� ɬɨɤɫɢɱɧɵɯ� ɫɨɟɞɢɧɟɧɢɣ�� ɧɚɯɨɞɹɳɢɯɫɹ� ɜ�
ɲɥɚɦɟ�� 

Ɏɢɤɫɚɰɢɹ� ɩɪɨɢɡɜɨɞɢɬɫɹ� ɩɭɬɟɦ� ɮɟɪɪɢɬɢɡɚɰɢɢ�� ɫɢɥɢɤɚɬɢɡɚɰɢɢ��
ɨɬɜɟɪɠɞɟɧɢɹ� ɫ� ɢɫɩɨɥɶɡɨɜɚɧɢɟɦ� ɜɹɠɭɳɢɯ�ɦɚɬɟɪɢɚɥɨɜ� ɢ� ɫɩɟɤɚɧɢɹ� ɬɜɟɪɞɨɣ�
ɮɚɡɵ. ɏɪɨɦɫɨɞɟɪɠɚɳɢɟ�ɲɥɚɦɵ� ɩɨɫɥɟ� ɫɭɲɤɢ� ɢɫɩɨɥɶɡɭɸɬ� ɜ� ɩɪɨɢɡɜɨɞɫɬɜɟ�
ɞɟɤɨɪɚɬɢɜɧɨɝɨ� ɫɬɟɤɥɚ� ɜ� ɤɚɱɟɫɬɜɟ� ɤɪɚɫɢɬɟɥɟɣ�� ȼ� ɡɚɜɢɫɢɦɨɫɬɢ� ɨɬ� ɫɨɫɬɚɜɚ�
ɲɥɚɦɚ� ɦɨɠɧɨ� ɩɨɥɭɱɢɬɶ� ɫɬɟɤɥɚ� ɫɥɟɞɭɸɳɢɯ� ɰɜɟɬɨɜ�� ɡɟɥɟɧɨɝɨ�� ɫɢɧɟɝɨ��
ɤɨɪɢɱɧɟɜɨɝɨ��ɱɟɪɧɨɝɨ�ɢ�ɢɯ�ɨɬɬɟɧɤɨɜ� 

ɂɫɩɨɥɶɡɨɜɚɧɢɟ� ɞɨ� ���� ɩɨɪɨɲɤɚ�� ɩɨɥɭɱɟɧɧɨɝɨ� ɜ� ɪɟɡɭɥɶɬɚɬɟ� ɫɭɲɤɢ�
ɲɥɚɦɚ�� ɜ� ɫɨɫɬɚɜɟ� ɝɥɚɡɭɪɢ� ɤɟɪɚɦɢɱɟɫɤɢɯ� ɨɛɥɢɰɨɜɨɱɧɵɯ� ɩɥɢɬɨɤ� ɩɨɡɜɨɥɹɟɬ�
ɭɜɟɥɢɱɢɬɶ�ɢɯ�ɝɥɹɧɟɰ��ȼɚɪɤɭ�ɫɬɟɤɥɚ�ɞɥɹ�ɩɨɥɭɱɟɧɢɹ�ɬɚɤɢɯ�ɩɥɢɬɨɤ�ɩɪɨɢɡɜɨɞɹɬ�
ɩɪɢ��410 - ������ɋ�ɜ ɫɥɚɛɨɜɨɫɫɬɚɧɨɜɢɬɟɥɶɧɨɣ�ɢɥɢ�ɨɤɢɫɥɢɬɟɥɶɧɨɣ�ɫɪɟɞɟ� 

Ⱦɨɛɚɜɤɚ� ��� ɩɨɪɨɲɤɚ� ɜ� ɫɦɟɫɶ� ɞɥɹ� ɢɡɝɨɬɨɜɥɟɧɢɹ� ɫɬɪɨɢɬɟɥɶɧɨɣ�
ɤɟɪɚɦɢɤɢ� ɩɨɡɜɨɥɹɟɬ� ɩɨɜɵɫɢɬɶ� ɟɟ� ɩɪɨɱɧɨɫɬɧɵɟ� ɫɜɨɣɫɬɜɚ�� Ɉɛɠɢɝɚɸɬ�
ɤɟɪɚɦɢɤɭ�ɜ�ɬɭɧɧɟɥɶɧɨɣ�ɩɟɱɢ�ɩɪɢ������ɋ� 

ɉɪɢ�ɢɡɝɨɬɨɜɥɟɧɢɢ�ɤɢɪɩɢɱɟɣ�ɜ�ɝɥɢɧɭ�ɞɨɛɚɜɥɹɸɬ��-5% ɨɛɟɡɜɨɠɟɧɧɵɯ�
ɲɥɚɦɨɜ�ɫ�ɜɥɚɠɧɨɫɬɶɸ����- �����ɱɬɨ�ɩɨɡɜɨɥɹɟɬ�ɭɥɭɱɲɢɬɶ�ɬɟɯɧɨɥɨɝɢɱɟɫɤɢɟ�
ɫɜɨɣɫɬɜɚ� ɤɨɦɩɨɡɢɰɢɢ�� ɂɫɩɨɥɶɡɨɜɚɧɢɟ� ɨɛɟɡɜɨɠɟɧɧɨɝɨ� ɩɨɪɨɲɤɚ� ɩɪɢ�
ɢɡɝɨɬɨɜɥɟɧɢɢ�ɤɟɪɚɦɢɱɟɫɤɨɣ�ɱɟɪɟɩɢɰɵ�ɩɨɜɵɲɚɟɬ�ɟɟ�ɩɪɨɱɧɨɫɬɧɵɟ�ɫɜɨɣɫɬɜɚ� 
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Ƚɢɞɪɨɤɫɢɞɧɵɟ� ɲɥɚɦɵ� ɝɚɥɶɜɚɧɢɱɟɫɤɢɯ� ɩɪɨɢɡɜɨɞɫɬɜ� ɞɨɛɚɜɥɹɸɬ� ɜ�
ɤɨɥɢɱɟɫɬɜɟ� ɞɨ� ��� ɜ� ɚɫɮɚɥɶɬ�� ɛɟɬɨɧ�� ɝɢɩɫɨɜɵɟ� ɫɦɟɫɢ�� ɇɟɡɧɚɱɢɬɟɥɶɧɨɟ�
ɪɚɫɩɵɥɟɧɢɟ� ɱɚɫɬɢɰ� ɚɫɮɚɥɶɬɚ� ɜ� ɩɪɨɰɟɫɫɟ� ɷɤɫɩɥɭɚɬɚɰɢɢ� ɞɨɪɨɠɧɨɝɨ�
ɩɨɤɪɵɬɢɹ�ɧɟ�ɜɧɨɫɢɬ�ɫɭɳɟɫɬɜɟɧɧɵɯ�ɢɡɦɟɧɟɧɢɣ�ɜ�ɯɢɦɢɱɟɫɤɢɣ�ɫɨɫɬɚɜ�ɝɪɭɧɬɚ�
ɢ�ɞɪɟɧɚɠɧɵɯ�ɜɨɞ� 

ɀɟɥɟɡɨɫɨɞɟɪɠɚɳɢɟ�ɲɥɚɦɵ�ɩɨɫɥɟ� ɫɭɲɤɢ�ɢɫɩɨɥɶɡɭɸɬ�ɞɥɹ�ɩɨɥɭɱɟɧɢɹ�
ɤɟɪɚɦɡɢɬɚ�� ɚ� ɬɚɤɠɟ� ɞɥɹ� ɩɪɨɢɡɜɨɞɫɬɜɚ� ɜɵɫɨɤɨɤɚɱɟɫɬɜɟɧɧɵɯ� ɮɟɪɪɨɫɩɥɚɜɨɜ��
ɉɪɢ�ɩɨɥɭɱɟɧɢɢ�ɮɟɪɪɨɫɩɥɚɜɨɜ�ɨɛɟɡɜɨɠɟɧɧɵɣ�ɲɥɚɦ�ɩɪɢ�ɫɨɞɟɪɠɚɧɢɢ�ɜɥɚɝɢ�
ɞɨ� ���� ɫɦɟɲɢɜɚɸɬ� ɫ� ɨɤɚɥɢɧɨɣ�� ɡɨɥɨɣ�� ɭɝɨɥɶɧɨɣ� ɩɵɥɶɸ� ɢ� ɞɪɭɝɢɦɢ�
ɤɨɦɩɨɧɟɧɬɚɦɢ�� ɡɚɬɟɦ� ɩɪɟɫɫɭɸɬ ɜ� ɜɢɞɟ� ɛɪɢɤɟɬɨɜ�� ɤɨɬɨɪɵɟ� ɢɫɩɨɥɶɡɭɸɬ�
ɜɦɟɫɬɟ� ɫ� ɤɨɤɫɨɦ� ɢ� ɮɥɸɫɚɦɢ� ɞɥɹ� ɩɨɥɭɱɟɧɢɹ� ɮɟɪɪɨɫɩɥɚɜɨɜ� ɦɟɬɨɞɨɦ�
ɜɨɫɫɬɚɧɨɜɢɬɟɥɶɧɨɣ�ɩɥɚɜɤɢ� 

Ɍɚɤɢɦ� ɨɛɪɚɡɨɦ�� ɩɟɪɟɪɚɛɨɬɤɚ� ɝɚɥɶɜɚɧɨɲɥɚɦɨɜ� ɹɜɥɹɟɬɫɹ�
ɩɟɪɫɩɟɤɬɢɜɧɵɦ� � ɢ� ɜɵɝɨɞɧɵɦ� ɧɚɩɪɚɜɥɟɧɢɟɦ�� ɜɧɟɞɪɟɧɢɟ� ɤɨɬɨɪɨɝɨ� ɧɚ�
ɩɪɨɢɡɜɨɞɫɬɜɚ� ɫɧɢɡɢɬ ɧɚɝɪɭɡɤɭ� ɧɚ� ɨɤɪɭɠɚɸɳɭɸ� ɫɪɟɞɭ� ɢ� ɜɥɢɹɧɢɟ� ɧɚ�
ɡɞɨɪɨɜɶɟ�ɱɟɥɨɜɟɤɚ� 

Ɉɞɧɚɤɨ� ɩɪɢ� ɪɚɡɪɚɛɨɬɤɟ� ɬɚɤɢɯ� ɬɟɯɧɨɥɨɝɢɣ� ɫɥɟɞɭɟɬ� ɩɨɦɧɢɬɶ�� ɱɬɨ� ɜ�
ɲɥɚɦɚɯ� ɪɚɡɥɢɱɧɵɟ� ɦɟɬɚɥɥɵ� ɧɟɫɨɜɦɟɫɬɢɦɵ� ɦɟɠɞɭ� ɫɨɛɨɣ�� ɬɚɤ�� ɰɢɧɤ�
ɹɜɥɹɟɬɫɹ�ɹɞɨɦ�ɞɥɹ�ɧɢɤɟɥɹ��ɫɜɢɧɟɰ�± ɞɥɹ�ɰɢɧɤɚ�ɢ�ɧɢɤɟɥɹ�ɢ�ɬ��ɩ��ɉɨɫɥɟɞɧɟɟ 
ɨɛɫɬɨɹɬɟɥɶɫɬɜɨ� ɩɪɢɜɨɞɢɬ� ɤ� ɬɨɦɭ�� ɱɬɨ� ɜɨ� ɦɧɨɝɢɯ� ɫɥɭɱɚɹɯ� ɪɟɝɟɧɟɪɚɰɢɹ�
ɦɟɬɚɥɥɨɜ�ɢɡ�ɲɥɚɦɨɜ�ɝɚɥɶɜɚɧɢɱɟɫɤɨɝɨ�ɩɪɨɢɡɜɨɞɫɬɜɚ�ɧɟ�ɩɪɨɢɡɜɨɞɢɬɫɹ� 
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̐̌̌̚�̭�̨̨̪̥̺̽̀�̵̡̛̭̱̭̭̯̖̦̦̼̏�̵̨̦̖̜̬̦̦̼�̭̖̯̖̜�̛̪̬�̨̛̬̜̦̜̌̏̌�̶̛̛̛̬̖̬̥̖̯̌̐̌̚̚�̡̨̛̖̥̭̯ 

 
222 

  
ˁ̨̬̖̥̖̦̦̼̖̏�̨̥̖̯̼̔�̛̼̣̖̦̏́̏́�̡̨̨̡̡̨̛̯̭̦̯̾̌̏�̏�̵̨̡̻̖̯̍̌�̨̡̬̱̙̺̖̜̌̀�̭̬̖̼̔�̛�̶̨̡̖̦̌�
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