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CHEMISTRY AND CHEMICAL ENGINEERING 
ɏɂɆɂə�ɂ�ɏɂɆɂɑȿɋɄȺə�ɌȿɏɇɈɅɈȽɂə  

ȼɅɂəɇɂȿ�ɅɂɉɈɅɂɌɂɑȿɋɄɂɏ�ɎȿɊɆȿɇɌɈȼ�ɇȺ�ɎɊȺɄɐɂɈɇɇɕɃ� 
ɋɈɋɌȺȼ�ɉɒȿɇɂɑɇɈȽɈ�ɋɉɂɊɌȺ 
 
Ȼɨɛɢɪ�ɋ��ɄȺɘɆɈȼ��NKD\XPRY��#JPDLO�FRP� 
ɋɚɢɞɚ��ɒ��ɏȺɄɂɆɈȼȺ��VDLGDNKDNLPRYD��#JPDLO�FRP� 
ɏɚɫɚɧ�Ɍ��ɏȺɋȺɇɈȼ��[DV�W\U#UDPEOHU�UX� 
Ɍɚɲɤɟɧɬɫɤɢɣ�ɯɢɦɢɤɨ-ɬɟɯɧɨɥɨɝɢɱɟɫɤɢɣ�ɢɧɫɬɢɬɭɬ��Ɍɚɲɤɟɧɬ��ɍɡɛɟɤɢɫɬɚɧ�� 

 
ɐɟɥɶɸ�ɧɚɫɬɨɹɳɟɣ�ɪɚɛɨɬɵ�ɹɜɥɹɟɬɫɹ�ɢɫɫɥɟɞɨɜɚɧɢɟ�ɜɥɢɹɧɢɟ�ɥɢɩɨɥɢɬɢɱɟɫɤɢɯ�ɮɟɪɦɟɧɬɨɜ�ɧɚ�ɛɪɨɞɢɥɶɧɭɸ�ɚɤɬɢɜɧɨɫɬɶ�ɢ�ɮɪɚɤ�

ɰɢɨɧɧɵɣ�ɫɨɫɬɚɜ�ɫɩɢɪɬɚ�ɞɪɨɠɠɚɦɢ�6DFFKDUDP\FHV�FHUHYLVHD�ɜɨ�ɜɪɟɦɹ�ɫɩɢɪɬɨɜɨɝɨ�ɛɪɨɠɟɧɢɹ��Ʌɢɩɨɥɢɬɢɱɟɫɤɢɟ�ɮɟɪɦɟɧɬɵ��ɢɧɬɟɧ�
ɫɢɮɢɰɢɪɭɹ� ɩɪɨɰɟɫɫ� ɛɪɨɠɟɧɢɹ� ɢ� ɭɜɟɥɢɱɢɜɚɹ� ɜɵɯɨɞ� ɰɟɥɟɜɨɝɨ� ɩɪɨɞɭɤɬɚ�� ɩɨɥɨɠɢɬɟɥɶɧɨ� ɜɥɢɹɸɬ� ɧɚ� ɮɢɡɢɨɥɨɝɢɱɟɫɤɭɸ� ɚɤɬɢɜɧɨɫɬɶ�
ɞɪɨɠɠɟɜɵɯ�ɤɥɟɬɨɤ��ɉɪɨɢɫɯɨɞɢɬ�ɬɚɤɠɟ�ɝɢɞɪɨɥɢɡ�ɫɥɨɠɧɵɯ�ɷɮɢɪɨɜ�ɤɚɪɛɨɧɨɜɵɯ�ɤɢɫɥɨɬ��ɡɚ�ɫɱɟɬ�ɝɢɞɪɨɥɚɡɧɨɣ�ɚɤɬɢɜɧɨɫɬɢ�ɥɢɩɚɡ��ȼ�
ɩɪɢɫɭɬɫɬɜɢɢ�ɷɤɡɨɝɟɧɧɵɯ�ɥɢɩɚɡ�ɩɪɨɢɫɯɨɞɢɬ�ɝɢɞɪɨɥɢɡ�ɥɢɩɢɞɨɜ��ɡɚ�ɫɱɟɬ�ɝɢɞɪɨɥɚɡɧɨɣ�ɚɤɬɢɜɧɨɫɬɢ�ɥɢɩɚɡ�ɢ�ɢɡɦɟɧɹɟɬɫɹ�ɮɪɚɤɰɢɨɧɧɵɣ�
ɫɨɫɬɚɜ�ɫɩɢɪɬɚ��ɋɨɞɟɪɠɚɧɢɟ�ɫɥɨɠɧɵɯ�ɷɮɢɪɨɜ�ɭɦɟɧɶɲɚɟɬɫɹ�ɧɚ������ɫɢɜɭɲɧɵɯ�ɦɚɫɟɥ�ɧɚ������ɢ�ɢɡɨɩɪɨɩɚɧɨɥɚ�ɧɚ��-������ 

 
Ʉɥɸɱɟɜɵɟ�ɫɥɨɜɚ��ɥɢɩɚɡɚ��ɪɚɫɬɢɬɟɥɶɧɚɹ��ɪɢɫɨɜɚɹ�ɦɭɱɤɚ��ɞɪɨɠɠɢ��ɫɩɢɪɬɨɜɵɟ��ɛɪɨɠɟɧɢɟ 

,1)/8(1&(�2)�/,32/<7,&�(1=<0(6�21�7+(�)5$&7,21$/� 
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)22'�7(&+12/2*< 
ɉɂɓȿȼɕȿ�ɌȿɏɇɈɅɈȽɂɂ 
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ȼɜɟɞɟɧɢɟ 
ȼ� ɧɚɫɬɨɹɳɟɟ� ɜɪɟɦɹ� ɩɪɢ� ɩɟɪɟɪɚɛɨɬɤɟ�

ɪɚɫɬɢɬɟɥɶɧɨɝɨ� ɫɵɪɶɹ� ɞɥɹ� ɩɨɥɭɱɟɧɢɹ� ɩɢɳɟɜɵɯ�
ɩɪɨɞɭɤɬɨɜ� ɲɢɪɨɤɨ� ɩɪɢɦɟɧɹɸɬɫɹ� ɝɢɞɪɨɥɢɬɢɱɟ�
ɫɤɢɟ�ɮɟɪɦɟɧɬɵ�ɦɢɤɪɨɛɧɨɝɨ�ɩɪɨɢɫɯɨɠɞɟɧɢɹ�>�-
�@� 

ȼ�ɩɪɨɢɡɜɨɞɫɬɜɟ�ɫɩɢɪɬɚ�ɢɡ�ɡɟɪɧɨɜɨɝɨ�ɫɵ�
ɪɶɹ� ɜ� ɨɫɧɨɜɧɨɦ� ɢɫɩɨɥɶɡɭɸɬɫɹ� ɚɦɢɥɨɥɢɬɢɱɟ�
ɫɤɢɟ��ɰɢɬɨɥɢɬɢɱɟɫɤɢɟ�ɢ�ɩɪɨɬɟɨɥɢɬɢɱɟɫɤɢɟ�ɮɟɪ�
ɦɟɧɬɵ� >�-�@�� ɉɪɨɜɨɞɹɬɫɹ� ɬɚɤɠɟ� ɢɫɫɥɟɞɨ-
ɜɚɬɟɥɶɫɤɢɟ� ɪɚɛɨɬɵ� ɩɨ� ɢɫɩɨɥɶɡɨɜɚɧɢɸ� ɞɪɭɝɢɯ�
ɝɢɞɪɨɥɢɬɢɱɟɫɤɢɯ� ɮɟɪɦɟɧɬɨɜ� ɞɥɹ� ɨɛɨɝɚɳɟɧɢɹ�
ɫɛɪɚɠɢɜɚɟɦɨɝɨ� ɫɭɫɥɚ� ɫ� ɩɢɬɚɬɟɥɶɧɵɦɢ�
ɜɟɳɟɫɬɜɚɦɢ�ɞɥɹ�ɞɪɨɠɠɟɣ�>�@� 

ȼ� ɷɬɨɣ� ɫɜɹɡɢ� ɛɢɨɬɪɚɧɫɮɨɪɦɚɰɢɹ� ɜɵɫɨ�

ɤɨɦɨɥɟɤɭɥɹɪɧɵɯ� ɫɨɟɞɢɧɟɧɢɣ� ɡɟɪɧɚ� ɪɚɫɫɦɚɬɪɢ�
ɜɚɟɬɫɹ� ɩɚɪɚɥɥɟɥɶɧɨ� ɫ� ɭɝɥɭɛɥɟɧɢɟɦ� ɢɫɫɥɟɞɨɜɚ�
ɧɢɣ� ɩɨ� ɲɢɪɨɤɨɦɭ� ɢɫɩɨɥɶɡɨɜɚɧɢɸ� ɝɢɞɪɨɥɢ-
ɬɢɱɟɫɤɢɯ�ɮɟɪɦɟɧɬɨɜ�>�����@� 

Ɋɚɡɥɢɱɚɸɬ�ɷɤɡɨɝɟɧɧɨɟ�ɢ�ɷɧɞɨɝɟɧɧɨɟ�ɩɢ�
ɬɚɧɢɟ� ɫɩɢɪɬɨɜɵɯ� ɞɪɨɠɠɟɣ�� ɉɪɢ� ɷɤɡɨɝɟɧɧɨɦ�
ɩɢɬɚɧɢɢ� ɩɢɬɚɬɟɥɶɧɵɟ� ɜɟɳɟɫɬɜɚ� ɩɨɫɬɭɩɚɸɬ� ɜ�
ɞɪɨɠɠɟɜɭɸ�ɤɥɟɬɤɭ� ɢɡ� ɜɧɟɲɧɟɣ� ɫɪɟɞɵ�� ɩɪɢ� ɷɧ�
ɞɨɝɟɧɧɨɦ�ɞɪɨɠɠɢ�ɢɫɩɨɥɶɡɭɸɬ��ɜ�ɨɫɧɨɜɧɨɦ�ɩɪɢ�
ɝɨɥɨɞɚɧɢɢ��ɫɜɨɢ�ɪɟɡɟɪɜɧɵɟ�ɜɟɳɟɫɬɜɚ��ɝɥɢɤɨɝɟɧ��
ɬɪɟɝɚɥɨɡɭ�� ɥɢɩɢɞɵ�� ɚɡɨɬɢɫɬɵɟ� ɫɨɟɞɢɧɟɧɢɹ� >����
��@� 

ȼɨ�ɜɪɟɦɹ�ɩɪɢɝɨɬɨɜɥɟɧɢɟ�ɫɛɪɚɠɢɜɚɟɦɨɝɨ�
ɫɭɫɥɚ�ɢɡ�ɡɟɪɧɨɜɵɯ�ɤɭɥɶɬɭɪ�ɪɟɡɟɪɜɧɵɟ�ɜɟɳɟɫɬɜɚ�
ɤɪɚɯɦɚɥ�� ɛɟɥɤɢ� ɢ� ɞɪɭɝɢɯ� ɨɪɝɚɧɢɱɟɫɤɢɟ�
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ɜɟɳɟɫɬɜɚ� ɪɚɫɳɟɩɥɹɸɬɫɹ� ɝɢɞɪɨɥɢɬɢɱɟɫɤɢɦɢ�
ɮɟɪɦɟɧɬɚɦɢ� 

ȼ�ɤɚɱɟɫɬɜɟ�ɢɫɬɨɱɧɢɤɚ�ɩɪɨɬɟɚɡɵ�ɢɫɩɨɥɶ�
ɡɨɜɚɥɢ� ɩɪɨɬɟɨɥɢɬɢɱɟɫɤɢɣ� ɮɟɪɦɟɧɬɧɵɣ� ɩɪɟɩɚ�
ɪɚɬ�ɉɪɨɥɚɣɜ�%6�Ʌɢɤɜɢɞ��ȼ�ɤɚɱɟɫɬɜɟ�ɢɫɬɨɱɧɢɤɚ�
ɮɢɬɚɡɵ� ɩɪɢɦɟɧɹɥɢ� ɮɟɪɦɟɧɬɧɵɣ� ɩɪɟɩɚɪɚɬ�
Ʉɢɧɝɮɨɫ��ȼ�ɤɚɱɟɫɬɜɟ�ɚɦɢɥɨɥɢɬɢɱɟɫɤɢɯ�ɮɟɪɦɟɧ�
ɬɨɜ� ɢɫɩɨɥɶɡɭɸɬɫɹ� 7Hɪɦɚɦɢɥ� 6&�� 7Hɪɦɚɥɚɡɚ�
���/�� Ⱥɥɮɚɦɢɥ� ����� /�� ɋɚɧɫɭɩɟɪ� ���� /� ɢ� ɞɪ��
>��-��@� 

Ʌɢɩɨɥɢɬɢɱɟɫɤɢɟ�ɮɟɪɦɟɧɬɵ� �ɥɢɩɚɡɵ��—�
ɝɪɭɩɩɚ� ɮɟɪɦɟɧɬɨɜ�� ɤɚɬɚɥɢɡɢɪɭɸɳɢɟ� ɪɟɚɤɰɢɢ�
ɝɢɞɪɨɥɢɬɢɱɟɫɤɨɝɨ� ɪɚɫɳɟɩɥɟɧɢɹ� ɠɢɪɨɜ� ɫ� ɨɛɪɚ�
ɡɨɜɚɧɢɟɦ� ɦɨɧɨ-� ɢ� ɞɢɝɥɢɰɟɪɢɞɨɜ� ɢ� ɫɜɨɛɨɞɧɵɯ�
ɠɢɪɧɵɯ�ɤɢɫɥɨɬ��ɩɪɢ�ɷɬɨɦ�ɧɚɢɛɨɥɶɲɟɟ�ɫɪɨɞɫɬɜɨ�
ɮɟɪɦɟɧɬ� ɩɪɨɹɜɥɹɟɬ� ɤ� ɷɮɢɪɧɵɦ� ɫɜɹɡɹɦ�� ɪɚɫɩɨ�
ɥɨɠɟɧɧɵɦ�ɧɚ�ɜɧɟɲɧɟɣ�ɱɚɫɬɢ�ɦɨɥɟɤɭɥɵ�ɬɪɢɝɥɢ�
ɰɟɪɢɞɚ� >��@�� Ɉɧɢ� ɬɚɤɠɟ� ɦɨɝɭɬ� ɤɚɬɚɥɢɡɢɪɨɜɚɬɶ�
ɞɪɭɝɢɟ� ɪɟɚɤɰɢɢ�� ɬɚɤɢɟ� ɤɚɤ� ɷɬɟɪɢɮɢɤɚɰɢɹ��
ɩɟɪɟɷɬɟɪɢɮɢɤɚɰɢɹ�� ɚɰɢɞɨɥɢɡ�� ɚɥɤɨɝɨɥɢɡ� ɢ�
ɚɦɢɧɨɥɢɡ�>��-��@� 

ȼ� ɡɚɜɢɫɢɦɨɫɬɢ� ɨɬ� ɬɢɩɚ� ɫɭɛɫɬɪɚɬɨɜ�
ɥɢɩɚɡɵ�ɫɩɨɫɨɛɧɵ�ɤɚɬɚɥɢɡɢɪɨɜɚɬɶ�ɚɰɢɞɨɥɢɡ��ɨɧ�
ɜɤɥɸɱɚɟɬ� ɫɥɨɠɧɵɣ� ɷɮɢɪ� ɢ� ɤɚɪɛɨɧɨɜɭɸ�
ɤɢɫɥɨɬɭ��� ɚɥɤɨɝɨɥɢɡ� �ɨɧ� ɜɤɥɸɱɚɟɬ� ɫɥɨɠɧɵɣ�
ɷɮɢɪ�ɢ�ɫɩɢɪɬ���ɚɦɢɧɨɥɢɡ��ɫɥɨɠɧɵɣ�ɷɮɢɪ�ɦɨɠɟɬ�
ɪɟɚɝɢɪɨɜɚɬɶ� ɫ� ɚɦɢɧɨɦ�� ɢ� ɩɟɪɟɷɬɟɪɢɮɢɤɚɰɢɸ�
�ɝɞɟ� ɞɜɟ� ɚɰɢɥɶɧɵɟ� ɝɪɭɩɩɵ� ɨɛɦɟɧɢɜɚɸɬɫɹ�
ɦɟɠɞɭ�ɞɜɭɦɹ�ɫɥɨɠɧɵɦɢ�ɷɮɢɪɚɦɢ��>��@� 

ɂɡɜɟɫɬɧɨ�� ɱɬɨ� ɨɪɝɚɧɢɱɟɫɤɢɟ� ɤɢɫɥɨɬɵ�
ɢɦɟɸɬ�ɜɚɠɧɨɟ�ɡɧɚɱɟɧɢɟ�ɜ�ɦɟɬɚɛɨɥɢɡɦɟ�ɭɝɥɟɪɨ�
ɞɚ�� ɷɧɟɪɝɟɬɢɱɟɫɤɨɦ� ɨɛɦɟɧɟ� ɦɢɤɪɨɨɪɝɚɧɢɡɦɨɜ��
ɫɢɧɬɟɬɢɱɟɫɤɢɯ� ɢ� ɞɢɫɫɢɦɢɥɹɰɢɨɧɧɵɯ� ɩɪɨɰɟɫ�
ɫɚɯ��ɂɫɩɨɥɶɡɨɜɚɧɢɟ�ɤɢɫɥɨɬ�ɠɢɪɧɨɝɨ�ɪɹɞɚ�ɜ�ɤɚ�
ɱɟɫɬɜɟ� ɢɫɬɨɱɧɢɤɚ� ɭɝɥɟɪɨɞɚ� ɡɚɜɢɫɢɬ� ɨɬ� ɜɢɞɚ� ɢ�
ɪɚɫɵ� ɞɪɨɠɠɟɣ�� ɤɨɧɰɟɧɬɪɚɰɢɢ� ɤɢɫɥɨɬɵ�� ɞɥɢɧɵ�
ɟɟ� ɭɝɥɟɪɨɞɧɨɣ� ɰɟɩɢ� ɢ� ɫɬɟɩɟɧɢ� ɷɥɟɤɬɪɨɥɢɬɢɱɟ�
ɫɤɨɣ�ɞɢɫɫɨɰɢɚɰɢɢ�>��@� 

ɐɟɥɶɸ� ɞɚɧɧɨɣ� ɪɚɛɨɬɵ� ɹɜɥɹɥɨɫɶ� ɢɫɫɥɟ�
ɞɨɜɚɧɢɟ� ɜɥɢɹɧɢɹ� ɥɢɩɨɥɢɬɢɱɟɫɤɢɯ� ɮɟɪɦɟɧɬɨɜ�
ɧɚ� ɞɢɧɚɦɢɤɭ� ɪɨɫɬɚ� ɞɪɨɠɠɟɜɵɯ� ɤɭɥɶɬɭɪ� ɢ� ɧɚ�
ɨɛɪɚɡɨɜɚɧɢɟ� ɜɬɨɪɢɱɧɵɯ� ɩɪɨɞɭɤɬɨɜ� ɜɨ� ɜɪɟɦɹ�
ɫɩɢɪɬɨɜɨɝɨ�ɛɪɨɠɟɧɢɹ� 

 
Ɇɟɬɨɞɵ�ɢɫɫɥɟɞɨɜɚɧɢɹ 
ȼ�ɪɚɛɨɬɟ�ɢɫɩɨɥɶɡɨɜɚɥɢ�ɥɢɩɨɥɢɬɢɱɟɫɤɢɟ�

ɮɟɪɦɟɧɬɵ�ɢɡ�ɪɢɫɨɜɨɣ�ɦɭɱɤɢ� 
ɋɨɫɬɚɜ� ɛɪɨɞɹɳɟɣ� ɫɪɟɞɵ�� ȼ� ɥɚɛɨɪɚɬɨɪ�

ɧɵɯ�ɭɫɥɨɜɢɹɯ�ɦɨɞɟɥɶɧɚɹ�ɛɪɨɞɹɳɚɹ�ɫɦɟɫɶ�ɫɨɫɬɨ�
ɹɥɚ�ɢɡ�ɫɥɟɞɭɸɳɢɯ�ɤɨɦɩɨɧɟɧɬɨɜ��ɦɚɥɶɬɨɡɚ�-������
Ʉɇ�ɊɈ��–�������ɆJ62�ᄷ�ɇ�Ɉ�–�������ɪɇ������ 

ȼ� ɨɬɞɟɥɶɧɵɯ� ɷɤɫɩɟɪɢɦɟɧɬɚɯ� ɩɪɨɰɟɫɫ�
ɛɪɨɠɟɧɢɹ�ɨɫɭɳɟɫɬɜɥɹɥɢ�ɫ�ɢɫɩɨɥɶɡɨɜɚɧɢɟɦ�ɨɫɚ�
ɯɚɪɟɧɧɨɝɨ�ɡɟɪɧɨɜɨɝɨ�ɫɭɫɥɚ�ɩɨɥɭɱɟɧɧɨɝɨ�ɢɡ�əɧ�
ɝɢɸɥɶɫɤɨɝɨ�ɡɚɜɨɞɚ�©Ȼɢɨɯɢɦª� 

Ɉɩɪɟɞɟɥɟɧɢɟ� ɩɪɨɞɭɤɬɨɜ� ɝɢɞɪɨɥɢɡɚ�
ɥɢɩɢɞɨɜ��ɂɡ� ɛɪɨɞɹɳɟɣ� ɫɦɟɫɢ� ɨɬɛɢɪɚɸɬ� ɩɪɨɛɵ�
ɩɨ� ����� ɦɥ� ɢ� ɞɨɛɚɜɥɹɸɬ� �� ɦɥ� ���� Ɇ� ɇɋ�� ɜ�
ɷɬɚɧɨɥɟ� ɢ� �� ɦɥ� ɝɟɤɫɚɧɚ�� ɋɦɟɫɶ� ɬɳɚɬɟɥɶɧɨ�
ɜɫɬɪɹɯɢɜɚɸɬ� ɢ� ɩɨɫɥɟ� ɪɚɫɫɥɚɢɜɚɧɢɹ� ɢɡ� ɜɟɪɯɧɟɣ�
ɱɚɫɬɢ� ɨɬɛɢɪɚɸɬ� �� ɦɥ� ɩɪɨɛɵ�� ɜɧɨɫɹɬ� �� ɦɥ�
ɰɜɟɬɧɨɝɨ� ɪɟɚɝɟɧɬɚ� Ɋɨɞɚɦɢɧɚ� �ɀ� ɢ� ɢɡɦɟɪɹɸɬ�
ɨɩɬɢɱɟɫɤɭɸ� ɩɥɨɬɧɨɫɬɶ� ɩɪɢ� ���� ɧɦ�� ɉɨ�
ɤɚɥɢɛɪɨɜɨɱɧɨɣ�ɤɪɢɜɨɣ�ɨɩɪɟɞɟɥɹɸɬ�ɫɨɞɟɪɠɚɧɢɟ�
ɠɢɪɧɨɣ�ɤɢɫɥɨɬɵ�>��@� 

Ɉɩɪɟɞɟɥɟɧɢɟ� ɞɪɨɠɠɟɜɨɣ� ɛɢɨɦɚɫɫɵ��
Ⱦɪɨɠɠɟɜɭɸ� ɛɢɨɦɚɫɫɭ� ɨɬɞɟɥɹɥɢ� ɮɢɥɶɬɪɨɜɚɧɢ�
ɟɦ�� Ɂɚɪɚɧɟɟ� ɜɵɫɭɲɟɧɧɵɣ� ɢ� ɜɡɜɟɲɟɧɧɵɣ� �ɜ� ɬɟ�
ɱɟɧɢɟ� �-�� ɱ� ɩɪɢ� ��-���� ɨɋ�� ɛɭɦɚɠɧɵɣ� ɮɢɥɶɬɪ�
ɩɨɦɟɲɚɸɬ� ɜ� ɜɨɪɨɧɤɭ� ɢ� ɮɢɥɶɬɪɭɸɬ� ɱɟɪɟɡ� ɧɟɝɨ�
���ɦɥ�ɤɭɥɶɬɭɪɵ��Ɉɫɚɞɨɤ�ɧɚ�ɮɢɥɶɬɪɟ�ɦɧɨɝɨɤɪɚɬ�
ɧɨ� ɩɪɨɦɵɜɚɸɬ� ɩɨɞɤɢɫɥɟɧɧɨɣ� ɞɢɫɬɢɥɥɢɪɨɜɚɧ�
ɧɨɣ�ɜɨɞɨɣ��Ɂɚɬɟɦ�ɮɢɥɶɬɪ�ɫ�ɨɫɚɞɤɨɦ�ɤɥɟɬɨɤ�ɩɨ�
ɦɟɳɚɸɬ� ɜ� ɫɭɲɢɥɶɧɵɣ� ɲɤɚɮ�� ɜɵɫɭɲɢɜɚɸɬ� ɜ�
ɬɟɱɟɧɢɟ� �-�� ɱ� ɩɪɢ� ɬɟɦɩɟɪɚɬɭɪɟ� ��-���� ɨɋ� ɢ�
ɜɡɜɟɲɢɜɚɸɬ�ɫ�ɬɨɱɧɨɫɬɶɸ�ɞɨ�������ɝ��>��@� 

Ɉɩɪɟɞɟɥɟɧɢɟ� ɫɨɞɟɪɠɚɧɢɟ� ɫɩɢɪɬɚ��ȼɧɚ�
ɱɚɥɟ�ɛɪɚɠɤɭ�ɩɨɞɜɟɪɝɚɸɬ�ɩɟɪɟɝɨɧɤɟ�ɧɚ�ɩɟɪɟɝɨɧ�
ɧɨɦ� ɭɫɬɚɧɨɜɤɟ�� Ɇɟɪɧɭɸ� ɤɨɥɛɭ� ɜɦɟɫɬɢɦɨɫɬɶɸ�
����ɦɥ�ɡɚɩɨɥɧɹɸɬ�ɛɪɚɠɤɨɣ�ɢ�ɞɨɜɨɞɹɬ�ɞɨ�ɦɟɬɤɢ�
ɩɪɢ���� ɨɋ��ɋɨɞɟɪɠɢɦɨɟ�ɤɨɥɛɵ�ɩɟɪɟɧɨɫɹɬ�ɜ�ɩɟ�
ɪɟɝɨɧɧɭɸ� ɤɨɥɛɭ� ɧɚ� ���-���� ɦɥ� ɛɟɡ� ɩɨɬɟɪɶ�� ȼ�
ɤɚɱɟɫɬɜɟ�ɩɪɢɟɦɧɢɤɚ�ɢɫɩɨɥɶɡɭɸɬ�ɦɟɪɧɭɸ�ɤɨɥɛɭ�
ɜɦɟɫɬɢɦɨɫɬɶɸ� ���� ɦɥ�� ɜ� ɤɨɬɨɪɭɸ� ɩɪɟɞɜɚɪɢ�
ɬɟɥɶɧɨ�ɧɚɥɢɜɚɸɬ���-���ɦɥ�ɜɨɞɵ��ɉɚɬɪɭɛɨɤ��ɩɨ�
ɫɥɟ�ɯɨɥɨɞɢɥɶɧɢɤɚ��ɩɨɝɪɭɠɚɸɬ�ɜ�ɜɨɞɭ�ɢ�ɩɪɢɫɬɭ�
ɩɚɸɬ� ɤ� ɩɟɪɟɝɨɧɤɟ�� Ⱦɥɹ� ɭɦɟɧɶɲɟɧɢɹ� ɩɨɬɟɪɶ�
ɫɩɢɪɬɚ� ɩɪɢɟɦɧɭɸ� ɤɨɥɛɭ� ɩɨɦɟɳɚɸɬ� ɜ� ɛɚɧɸ� ɫɨ�
ɥɶɞɨɦ��ɉɟɪɟɝɨɧɤɭ�ɩɪɨɢɡɜɨɞɹɬ�ɫɨ�ɫɤɨɪɨɫɬɶɸ����
-���� ɦɥ�ɦɢɧ�� ɉɟɪɟɝɨɧɤɭ� ɩɪɟɤɪɚɳɚɸɬ�� ɤɨɝɞɚ�
ɦɟɪɧɚɹ� ɤɨɥɛɚ� ɡɚɩɨɥɧɢɬɶɫɹ� ɞɢɫɬɢɥɥɹɬɨɦ� ɧɚ� ô�
ɨɛɴɟɦɚ��ɉɨɫɥɟ� ɷɬɨɝɨ�ɩɪɟɤɪɚɳɚɸɬ�ɩɨɞɨɝɪɟɜ� ɫɨ�
ɞɟɪɠɢɦɨɝɨ�ɩɟɪɟɝɨɧɧɨɣ�ɤɨɥɛɵ�ɢ�ɩɪɢɟɦɧɭɸ�ɤɨɥ�
ɛɭ�ɞɨɜɨɞɹɬ�ɞɢɫɬɢɥɥɢɪɨɜɚɧɧɨɣ�ɜɨɞɨɣ�ɩɪɢ�����ɋ��
Ɇɟɪɧɭɸ�ɤɨɥɛɭ�ɜɦɟɫɬɢɦɨɫɬɶɸ�����ɦɥ� ɡɚɩɨɥɧɹ�
ɸɬ�ɛɪɚɠɤɨɣ�ɢ�ɞɨɜɨɞɹɬ�ɞɨ�ɦɟɬɤɢ�ɩɪɢ����ɨɋ��ɋɨ�
ɞɟɪɠɢɦɨɟ�ɦɟɪɧɨɣ�ɤɨɥɛɵ�ɬɳɚɬɟɥɶɧɨ�ɩɟɪɟɦɟɲɢ�
ɜɚɸɬ�� ɨɩɪɟɞɟɥɹɸɬ� ɩɥɨɬɧɨɫɬɶ� ɞɢɫɬɢɥɥɹɬɚ� ɩɢɤ�
ɧɨɦɟɬɪɨɦ� ɢ� ɧɚɯɨɞɹɬ� ɫɨɞɟɪɠɚɧɢɟ� ɫɩɢɪɬɚ� ɜ�
ɛɪɚɠɤɟ��ɜ�ɨɛ����ɩɨ�ɬɚɛɥɢɰɟ�>��@� 

Ɉɩɪɟɞɟɥɟɧɢɟ� ɫɨɫɬɚɜɚ� ɫɩɢɪɬɨɜ��
Ɉɛɪɚɡɰɵ� ɫɩɢɪɬɚ� ɫɵɪɰɚ� ɛɵɥɢ� ɩɪɨɚɧɚɥɢɡɢ-
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ɪɨɜɚɧɵ� ɫ� ɢɫɩɨɥɶɡɨɜɚɧɢɟɦ� ɝɚɡɨɜɨɝɨ�
ɯɪɨɦɚɬɨɝɪɚɮɚ� $JLOHQW� ������ ɫɨɟɞɢɧɟɧɧɨɝɨ� ɫɨ�
ɫɩɟɤɬɪɨɮɨɬɨɦɟɬɪɨɦ������&LQHUW;/(,�&,06'� 

 
Ɋɟɡɭɥɶɬɚɬɵ�ɢ�ɨɛɫɭɠɞɟɧɢɟ 
ȼ� ɩɪɨɰɟɫɫɟ� ɫɛɪɚɠɢɜɚɧɢɹ� ɨɫɚɯɚɪɟɧɧɨɝɨ�

ɫɭɫɥɚ�ɧɚɪɹɞɭ�ɫ�ɷɬɢɥɨɜɵɦ�ɫɩɢɪɬɨɦ�ɢɞɟɬ�ɨɛɪɚɡɨ�
ɜɚɧɢɟ� ɩɨɛɨɱɧɵɯ� ɩɪɨɞɭɤɬɨɜ� �ɷɮɢɪɵ�� ɜɵɫɲɢɟ�
ɫɩɢɪɬɵ�� ɚɥɶɞɟɝɢɞɵ�� ɨɪɝɚɧɢɱɟɫɤɢɟ� ɤɢɫɥɨɬɵ� ɢ�
ɞɪɭɝɢɟ� ɫɨɟɞɢɧɟɧɢɹ�� ɧɚɡɵɜɚɟɦɵɟ� ɩɪɢɦɟɫɹɦɢ�
ɫɩɢɪɬɚ��� ɂɯ� ɤɚɱɟɫɬɜɟɧɧɵɣ� ɢ� ɤɨɥɢɱɟɫɬɜɟɧɧɵɣ�
ɫɨɫɬɚɜ� ɫɤɚɡɵɜɚɟɬɫɹ� ɧɚ� ɤɚɱɟɫɬɜɟ� ɝɨɬɨɜɨɝɨ� ɩɪɨ�
ɞɭɤɬɚ�–�ɩɢɳɟɜɨɝɨ�ɷɬɢɥɨɜɨɝɨ�ɫɩɢɪɬɚ��Ɉɛɪɚɡɨɜɚ�
ɧɢɟ�ɜɬɨɪɢɱɧɵɯ�ɩɪɨɞɭɤɬɨɜ�ɡɚɜɢɫɢɬ�ɨɬ�ɤɚɱɟɫɬɜɚ�
ɨɫɧɨɜɧɨɝɨ�ɫɵɪɶɹ�ɢ�ɜɫɩɨɦɨɝɚɬɟɥɶɧɵɯ�ɦɚɬɟɪɢɚ�
ɥɨɜ�� ɩɚɪɚɦɟɬɪɨɜ� ɢ� ɪɟɠɢɦɨɜ� ɬɟɯɧɨɥɨɝɢɱɟɫɤɨɝɨ�
ɩɪɨɰɟɫɫɚ�� ɚ� ɬɚɤɠɟ� ɪɚɫɵ� ɢɫɩɨɥɶɡɭɟɦɵɯ�
ɞɪɨɠɠɟɣ�>��-��@� 

Ⱦɥɹ� ɧɨɪɦɚɥɶɧɨɝɨ� ɦɟɬɚɛɨɥɢɡɦɚ� ɞɪɨɠ�
ɠɟɜɵɯ�ɤɥɟɬɨɤ�ɧɟɨɛɯɨɞɢɦɨ�ɫɨɞɟɪɠɚɧɢɟ�ɜ�ɩɢɬɚ�
ɬɟɥɶɧɨɣ�ɫɪɟɞɟ�ɜɫɟɯ�ɜɟɳɟɫɬɜ��ɚ�ɬɚɤɠɟ�ɧɟɨɛɯɨɞɢ�
ɦɵ�ɭɫɥɨɜɢɹ��ɢɫɤɥɸɱɚɸɳɢɟ�ɫɬɪɟɫɫɨɜɵɟ�ɜɨɡɞɟɣ�
ɫɬɜɢɹ�� ɜɵɡɵɜɚɟɦɵɟ� ɬɟɦɩɟɪɚɬɭɪɚɦɢ�� ɜɵɫɨɤɢɦɢ�
ɤɨɧɰɟɧɬɪɚɰɢɹɦɢ�ɭɝɥɟɜɨɞɨɜ�ɢ�ɷɬɚɧɨɥɚ�>��@� 

ɉɨɜɵɲɟɧɢɟ� ɛɪɨɞɢɥɶɧɨɣ� ɚɤɬɢɜɧɨɫɬɢ�
ɞɪɨɠɠɟɣ� ɦɨɠɟɬ� ɛɵɬɶ� ɞɨɫɬɢɝɧɭɬɨ� ɩɪɢɦɟɧɟɧɢ�
ɟɦ� ɫɛɚɥɚɧɫɢɪɨɜɚɧɧɨɝɨ� ɫɨɫɬɚɜɚ� ɩɢɬɚɬɟɥɶɧɨɣ�
ɫɪɟɞɵ�>��@� 

Ɋɨɥɶ� ɥɢɩɨɥɢɬɢɱɟɫɤɢɯ� ɮɟɪɦɟɧɬɨɜ� ɜ�
ɩɪɨɰɟɫɫɟ� ɩɟɪɟɪɚɛɨɬɤɢ� ɡɟɪɧɚ� ɧɚ� ɫɩɢɪɬ�
ɡɚɤɥɸɱɚɟɬɫɹ� ɜ� ɩɪɟɜɪɚɳɟɧɢɢ� ɥɢɩɢɞɨɜ� ɜ�
ɠɢɪɧɵɟ� ɤɢɫɥɨɬɵ�� ɦɨɧɨ-� ɢ� ɞɢɝɥɢɰɟɪɢɞɵ�� ɚ�
ɬɚɤɠɟ�ɝɥɢɰɟɪɢɧ� 

ɋɥɟɞɭɟɬ� ɨɬɦɟɬɢɬɶ�� ɱɬɨ� ɨɪɝɚɧɢɱɟɫɤɢɟ�
ɤɢɫɥɨɬɵ�ɢɦɟɸɬ�ɜɚɠɧɨɟ�ɡɧɚɱɟɧɢɟ�ɜ�ɦɟɬɚɛɨɥɢɡ�
ɦɟ�ɭɝɥɟɪɨɞɚ��ɷɧɟɪɝɟɬɢɱɟɫɤɨɦ�ɨɛɦɟɧɟ�ɦɢɤɪɨɨɪ�
ɝɚɧɢɡɦɨɜ��ɫɢɧɬɟɬɢɱɟɫɤɢɯ�ɢ�ɞɢɫɫɢɦɢɥɹɰɢɨɧɧɵɯ�
ɩɪɨɰɟɫɫɚɯ� 

ɀɢɪɧɵɟ� ɤɢɫɥɨɬɵ� ɫɨ� ɫɪɟɞɧɟɣ� ɞɥɢɧɨɣ�
ɭɝɥɟɪɨɞɧɨɣ�ɰɟɩɢ��ɨɬ�ɋ� ɞɨ�ɋ����ɜ�ɦɟɧɶɲɟɣ�ɦɟ�
ɪɟ� ɩɨɬɪɟɛɥɹɸɬɫɹ� ɞɪɨɠɠɚɦɢ� ɢ� ɩɪɢ� ɨɱɟɧɶ� ɧɢɡ�

ɤɢɯ� ɤɨɧɰɟɧɬɪɚɰɢɹɯ� ɜ� ɫɪɟɞɟ� �����—�������� Ȼɨ�
ɥɟɟ�ɜɵɫɨɤɢɟ�ɤɨɧɰɟɧɬɪɚɰɢɢ�ɢɯ�ɩɨɞɚɜɥɹɸɬ�ɪɚɡɜɢ�
ɬɢɟ�ɞɪɨɠɠɟɣ��ɀɢɪɧɵɟ�ɤɢɫɥɨɬɵ�ɫ���—���ɚɬɨɦɚ�
ɦɢ� ɭɝɥɟɪɨɞɚ� ɜ� ɦɨɥɟɤɭɥɟ� ɩɨɬɪɟɛɥɹɸɬɫɹ� ɢɡɛɢɪɚ�
ɬɟɥɶɧɨ� ɜ� ɡɚɜɢɫɢɦɨɫɬɢ� ɨɬ� ɪɨɞɚ� ɢ� ɜɢɞɚ� ɞɪɨɠɠɟɣ�
>��@� 

ȼ� ɩɪɢɫɭɬɫɬɜɢɢ� ɦɚɫɥɹɧɨɣ� ɢ� ɤɚɩɪɨɧɨɜɨɣ�
ɤɢɫɥɨɬ�ɩɪɨɰɟɫɫ�ɨɛɪɚɡɨɜɚɧɢɹ�ɜɵɫɲɢɯ�ɫɩɢɪɬɨɜ�ɜ�
ɡɧɚɱɢɬɟɥɶɧɨɣ� ɦɟɪɟ� ɛɥɨɤɢɪɭɟɬɫɹ� ɧɟɡɚɜɢɫɢɦɨ� ɨɬ�
ɪɚɫɵ�ɞɪɨɠɠɟɣ� 

ɂɫɩɵɬɭɟɦɚɹ� ɧɚɦɢ� ɥɢɩɚɡɚ� ɢɡ� ɪɢɫɨɜɨɣ�
ɦɭɱɤɢ� ɦɚɤɫɢɦɚɥɶɧɨ� ɩɪɨɹɜɥɹɟɬɫɹ� ɩɪɢ� ɪɇ� ���� ɢ�
����� ɧɨ� ɫɨɯɪɚɧɹɟɬɫɹ� ɜ� ɞɢɚɩɚɡɨɧɟ� ɪɇ� ɨɬ� ���� ɞɨ�
����� Ɉɩɬɢɦɚɥɶɧɚɹ� ɬɟɦɩɟɪɚɬɭɪɚ� ɞɟɣɫɬɜɢɹ� ����ɋ��
ɮɟɪɦɟɧɬ� ɫɬɚɛɢɥɟɧ� ɞɨ� ����ɋ��Ɏɟɪɦɟɧɬ� ɝɢɞɪɨɥɢ�
ɡɭɟɬ�ɨɥɢɜɤɨɜɨɟ�ɦɚɫɥɨ��ɦɚɫɥɨ�ɪɢɫɨɜɵɯ�ɨɬɪɭɛɟɣ�ɢ�
ɤɨɤɨɫɨɜɨɟ� ɦɚɫɥɨ�� ɚ� ɬɚɤɠɟ� ɫɢɧɬɟɬɢɱɟɫɤɢɟ� ɬɪɢɚ�
ɰɢɥɝɥɢɰɟɪɢɧ�ɢ�ɬɪɢɨɥɟɢɧ��Ɏɟɪɦɟɧɬ�ɤɚɬɚɥɢɡɢɪɭ�
ɟɬ� ɝɢɞɪɨɥɢɡ� ɤɨɪɨɬɤɨɰɟɩɨɱɟɱɧɨɣ� ɫɥɨɠɧɨɷɮɢɪ�
ɧɨɣ�ɫɜɹɡɢ�ɛɵɫɬɪɟɟ��ɱɟɦ�ɞɥɢɧɧɨɰɟɩɨɱɟɱɧɨɣ�� 

ȼɨ�ɜɪɟɦɹ�ɫɩɢɪɬɨɜɨɝɨ�ɛɪɨɠɟɧɢɹ�ɥɢɩɨɥɢ�
ɬɢɱɟɫɤɢɟ�ɮɟɪɦɟɧɬɵ�ɬɚɤɠɟ�ɦɨɝɭɬ�ɝɢɞɪɨɥɢɡɨɜɚɬɶ�
ɥɢɩɢɞɵ�ɡɚ�ɫɱɟɬ� ɝɢɞɪɨɥɚɡɧɨɣ�ɚɤɬɢɜɧɨɫɬɢ�� ɚ� ɬɚɤ�
ɠɟ� ɨɛɪɚɡɨɜɵɜɚɬɶ� ɷɮɢɪɵ� ɠɢɪɧɵɯ� ɤɢɫɥɨɬ� ɫɨ�
ɫɩɢɪɬɚɦɢ�ɡɚ�ɫɱɟɬ�ɫɢɧɬɟɬɚɡɧɵɯ�ɫɜɨɣɫɬɜ� 

ɂɫɫɥɟɞɨɜɚɧɨ� ɜɥɢɹɧɢɟ� ɥɢɩɨɥɢɬɢɱɟɫɤɢɯ�
ɮɟɪɦɟɧɬɨɜ�ɧɚ�ɞɢɧɚɦɢɤɭ�ɪɨɫɬɚ�ɞɪɨɠɠɟɣ�6DFFKD�
UDP\FHV� FHUHYLVHD� ɜɨ� ɜɪɟɦɹ� ɫɩɢɪɬɨɜɨɝɨ� ɛɪɨɠɟ�
ɧɢɹ� ɢ� ɧɚ� ɨɛɪɚɡɨɜɚɧɢɟ� ɜɬɨɪɢɱɧɵɯ� ɩɪɨɞɭɤɬɨɜ��ȼ�
ɪɟɡɭɥɶɬɚɬɟ� ɭɫɬɚɧɨɜɥɟɧɨ�� ɱɬɨ� ɥɢɩɨɥɢɬɢɱɟɫɤɢɟ�
ɮɟɪɦɟɧɬɵ�ɜɥɢɹɸɬ�ɧɚ�ɪɨɫɬ�ɞɪɨɠɠɟɣ�ɢ�ɧɚ�ɨɛɪɚɡɨ�
ɜɚɧɢɟ�ɜɬɨɪɢɱɧɵɯ�ɩɪɨɞɭɤɬɨɜ�� 

ȼ�ɬɚɛɥɢɰɟ���ɩɪɢɜɟɞɟɧɵ�ɪɟɡɭɥɶɬɚɬɵ�ɜɥɢ�
ɹɧɢɹ� ɥɢɩɚɡɵ� ɢɡ� ɪɢɫɨɜɨɣ� ɦɭɱɤɢ� ɧɚ� ɧɚɤɨɩɥɟɧɢɟ�
ɛɢɨɦɚɫɫɵ� ɜɨ� ɜɪɟɦɹ� ɫɩɢɪɬɨɜɨɝɨ� ɛɪɨɠɟɧɢɹ� ɧɚ�
ɦɨɞɟɥɶɧɵɯ�ɫɢɫɬɟɦɚɯ�� 

ɂɡ�ɩɪɟɞɫɬɚɜɥɟɧɧɵɯ�ɞɚɧɧɵɯ�ɜɢɞɧɨ��ɱɬɨ�ɜ�
ɨɬɫɭɬɫɬɜɢɢ�ɥɢɩɚɡɵ��ɤɨɧɬɪɨɥɶɧɵɣ�ɜɚɪɢɚɧɬ��ɡɚ���
-ɱɚɫɨɜɨɣ�ɩɟɪɢɨɞ�ɛɪɨɠɟɧɢɹ�ɫɨɞɟɪɠɚɧɢɟ�ɛɢɨɦɚɫ�
ɫɵ�ɫɨɫɬɚɜɥɹɟɬ������ɦɝ�ɦɥ��ȼ�ɩɪɢɫɭɬɫɬɜɢɢ�ɥɢɩɚ�
ɡɵ�ɢɡ�ɪɢɫɨɜɨɣ�ɦɭɱɤɢ�ɧɚɤɨɩɥɟɧɢɟ�ɛɢɨɦɚɫɫɵ�ɫɨ�

ɍɫɥɨɜɢɟ 
ȼɪɟɦɹ�ɛɪɨɠɟɧɢɹ��ɱɚɫ� 

� �� �� �� �� �� �� 

ȼ�ɨɬɫɭɬɫɬɜɢɟ�ɥɢɩɚɡɵ � ��� ��� ��� ��� ��� ��� 

ȼ�ɩɪɢɫɭɬɫɬɜɢɢ�ɥɢɩɚɡɵ � ��� ��� ��� ��� ��� ��� 

Ɍɚɛɥɢɰɚ�� 
ɇɚɤɨɩɥɟɧɢɟ�ɫɨɞɟɪɠɚɧɢɹ�ɛɢɨɦɚɫɫɵ��ɦɝ�ɦɥ��ɩɪɢ�ɛɪɨɠɟɧɢɢ�ɜ�ɩɪɢɫɭɬɫɬɢɢ� 

ɥɢɩɚɡɵ�� 

�ɋɨɫɬɚɜ�ɫɪɟɞɵ��ɦɚɥɶɬɨɡɚ�-������Ʉɇ�ɊɈ��-������ɆJ62�ᄷ�ɇ�Ɉ�–�������ɪɢɫɨɜɚɹ�ɦɭɱɤɚ-�����ɪɇ����� 
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ɫɬɚɜɥɹɟɬ�����ɦɝ�ɦɥ� 
ɉɪɢ� ɷɬɨɦ� ɨɛɪɚɡɨɜɚɧɢɟ� ɷɬɚɧɨɥɚ� ɬɚɤɠɟ�

ɭɜɟɥɢɱɢɜɚɟɬɫɹ�ɜ�ɩɪɢɫɭɬɫɬɜɢɢ�ɥɢɩɚɡ�ɢɡ�ɪɢɫɨɜɨɣ�
ɦɭɱɤɢ� 

ȼ�ɬɚɛɥɢɰɟ���ɩɪɢɜɟɞɟɧɵ�ɞɚɧɧɵɟ�ɜɥɢɹɧɢɹ�
ɥɢɩɚɡɵ�ɢɡ�ɪɢɫɨɜɨɣ�ɦɭɱɤɢ�ɧɚ�ɧɚɤɨɩɥɟɧɢɟ�ɷɬɚɧɨ�
ɥɚ�ɜɨ�ɜɪɟɦɹ�ɛɪɨɠɟɧɢɹ��ɂɡ�ɩɪɟɞɫɬɚɜɥɟɧɧɵɯ�ɞɚɧ�
ɧɵɯ�ɜɢɞɧɨ��ɱɬɨ�ɥɢɩɨɥɢɬɢɱɟɫɤɢɣ�ɮɟɪɦɟɧɬ�ɜɥɢɹ�
ɟɬ�ɧɚ�ɯɨɞ�ɫɩɢɪɬɨɜɨɝɨ�ɛɪɨɠɟɧɢɹ� 

ȼ� ɩɪɢɫɭɬɫɬɜɢɢ� ɪɢɫɨɜɨɣ� ɦɭɱɤɢ� ɩɪɨɰɟɫɫ�
ɛɪɨɠɟɧɢɹ� ɢɧɬɟɧɫɢɮɢɰɢɪɭɸɬɫɹ� ɢ� ɫɨɞɟɪɠɚɧɢɟ�
ɫɩɢɪɬɚ� ɜ� ɛɪɨɞɹɳɟɣ� ɫɪɟɞɟ� ɞɨɫɬɢɝɚɟɬ� ����� ɩɪɨ�
ɬɢɜ������ɤɨɧɬɪɨɥɶɧɨɝɨ� 

ȼɨ� ɜɪɟɦɹ� ɫɩɢɪɬɨɜɨɝɨ� ɛɪɨɠɟɧɢɹ� ɜ� ɩɪɢ�
ɫɭɬɫɬɜɢɢ� ɥɢɩɚɡ� ɩɪɨɢɫɯɨɞɢɬ� ɬɚɤɠɟ� ɝɢɞɪɨɥɢɡ�
ɫɥɨɠɧɵɯ�ɷɮɢɪɨɜ�ɤɚɪɛɨɧɨɜɵɯ�ɤɢɫɥɨɬ�ɢ�ɷɬɨ�ɜɥɢ�
ɹɟɬ�ɧɚ�ɨɛɪɚɡɨɜɚɧɢɟ�ɜɬɨɪɢɱɧɵɯ�ɩɪɨɞɭɤɬɨɜ�� �Ɋɟ�
ɡɭɥɶɬɚɬɵ�ɷɤɫɩɟɪɢɦɟɧɬɚɥɶɧɵɯ�ɞɚɧɧɵɯ�ɩɪɢɜɟɞɟ�
ɧɵ�ɜ�ɬɚɛɥɢɰɟ���� 

ɂɡ� ɩɪɟɞɫɬɚɜɥɟɧɧɵɯ� ɞɚɧɧɵɯ� ɜɢɞɧɨ�� ɱɬɨ�
ɫɨɞɟɪɠɚɧɢɟ� ɫɥɨɠɧɵɯ� ɷɮɢɪɨɜ� ɭɦɟɧɶɲɚɟɬɫɹ� ɧɚ�
����ɫɵɜɭɲɧɵɯ�ɦɚɫɟɥ�ɧɚ������ɢ�ɢɡɨɩɪɨɩɚɧɨɥɚ�
ɧɚ��-����� 

Ɍɚɤɢɦ� ɨɛɪɚɡɨɦ�� ɪɟɡɭɥɶɬɚɬɵ� ɢɫɫɥɟɞɨɜɚ�

ɧɢɣ�ɩɨɤɚɡɵɜɚɸɬ�ɜɚɠɧɭɸ�ɪɨɥɶ�ɮɟɪɦɟɧɬɨɜ�ɥɢɩɨ�
ɥɢɬɢɱɟɫɤɨɝɨ� ɤɨɦɩɥɟɤɫɚ� ɜ� ɩɪɨɰɟɫɫɟ� ɫɩɢɪɬɨɜɨɝɨ�
ɛɪɨɠɟɧɢɹ� ɢ� ɞɪɨɠɠɟɝɟɧɟɪɚɰɢɢ�� ȼɨɡɞɟɣɫɬɜɢɟ�
ɥɢɩɚɡ� ɧɚ� ɥɢɩɢɞɵ� ɡɟɪɧɨɜɨɝɨ� ɫɭɫɥɚ� ɩɨɜɵɲɚɟɬ�
ɷɮɮɟɤɬɢɜɧɨɫɬɶ�ɟɝɨ�ɝɢɞɪɨɥɢɡɚ��ɨɛɨɝɚɳɚɟɬ�ɫɪɟɞɭ�
ɠɢɪɧɵɦɢ� ɤɢɫɥɨɬɚɦɢ�� ɱɬɨ� ɫɩɨɫɨɛɫɬɜɭɟɬ� ɜ� ɤɨ�
ɧɟɱɧɨɦ� ɫɱɺɬɟ� ɩɨɜɵɲɟɧɢɸ� ɮɢɡɢɨɥɨɝɢɱɟɫɤɨɣ�
ɚɤɬɢɜɧɨɫɬɢ� ɞɪɨɠɠɟɜɵɯ� ɤɥɟɬɨɤ�� ɢɧɬɟɧɫɢɮɢɤɚ�
ɰɢɢ� ɩɪɨɰɟɫɫɚ� ɛɪɨɠɟɧɢɹ� ɢ� ɭɜɟɥɢɱɟɧɢɸ� ɜɵɯɨɞɚ�
ɰɟɥɟɜɨɝɨ�ɩɪɨɞɭɤɬɚ� 

 
Ɂɚɤɥɸɱɟɧɢɟ� 
Ʌɢɩɨɥɢɬɢɱɟɫɤɢɟ�ɮɟɪɦɟɧɬɵ��ɢɧɬɟɧɫɢɮɢ�

ɰɢɪɭɹ� ɩɪɨɰɟɫɫ� ɛɪɨɠɟɧɢɹ� ɢ� ɭɜɟɥɢɱɢɜɚɹ� ɜɵɯɨɞ�
ɰɟɥɟɜɨɝɨ� ɩɪɨɞɭɤɬɚ�� ɩɨɥɨɠɢɬɟɥɶɧɨ� ɜɥɢɹɸɬ� ɧɚ�
ɮɢɡɢɨɥɨɝɢɱɟɫɤɭɸ� ɚɤɬɢɜɧɨɫɬɶ� ɞɪɨɠɠɟɜɵɯ� ɤɥɟ�
ɬɨɤ��ɉɪɨɢɫɯɨɞɢɬ�ɬɚɤɠɟ�ɝɢɞɪɨɥɢɡ�ɫɥɨɠɧɵɯ�ɷɮɢ�
ɪɨɜ� ɤɚɪɛɨɧɨɜɵɯ� ɤɢɫɥɨɬ�� ɡɚ� ɫɱɟɬ� ɝɢɞɪɨɥɚɡɧɨɣ�
ɚɤɬɢɜɧɨɫɬɢ� ɥɢɩɚɡ�� ȼ� ɩɪɢɫɭɬɫɬɜɢɢ� ɷɤɡɨɝɟɧɧɵɯ�
ɥɢɩɚɡ� ɩɪɨɢɫɯɨɞɢɬ� ɝɢɞɪɨɥɢɡ� ɥɢɩɢɞɨɜ�� ɡɚ� ɫɱɟɬ�
ɝɢɞɪɨɥɚɡɧɨɣ� ɚɤɬɢɜɧɨɫɬɢ� ɥɢɩɚɡ� ɢ� ɢɡɦɟɧɹɟɬɫɹ�
ɮɪɚɤɰɢɨɧɧɵɣ� ɫɨɫɬɚɜ� ɫɩɢɪɬɚ�� ɋɨɞɟɪɠɚɧɢɟ�
ɫɥɨɠɧɵɯ� ɷɮɢɪɨɜ� ɭɦɟɧɶɲɚɟɬɫɹ� ɧɚ� ���� ɫɢɜɭɲ�
ɧɵɯ�ɦɚɫɟɥ�ɧɚ�����ɢ�ɢɡɨɩɪɨɩɚɧɨɥɚ�ɧɚ��-���� 

ɍɫɥɨɜɢɟ 
ȼɪɟɦɹ�ɛɪɨɠɟɧɢɹ��ɱɚɫ� 

� �� �� �� �� �� �� 

ȼ�ɨɬɫɭɬɫɬɜɢɟ�ɥɢɩɚɡɵ � ��� ��� ��� ��� ��� ��� 

ȼ�ɩɪɢɫɭɬɫɬɜɢɢ�ɥɢɩɚɡɵ � ��� ��� ��� ��� ��� ��� 

Ɍɚɛɥɢɰɚ�� 
ɇɚɤɨɩɥɟɧɢɟ�ɷɬɚɧɨɥɚ��ɨɛ����ɜɨ�ɜɪɟɦɹ�ɛɪɨɠɟɧɢɹ�ɜ�ɩɪɢɫɭɬɫɬɜɢɢ�ɥɢɩɚɡɵ 

Ɍɚɛɥɢɰɚ�� 
ȼɥɢɹɧɢɟ�ɥɢɩɚɡ�ɢɡ�ɪɢɫɨɜɨɣ�ɦɭɱɤɢ�ɧɚ�ɯɢɦɢɱɟɫɤɢɣ�ɫɨɫɬɚɜ�ɫɩɢɪɬɚ 

�ɫɨɞɟɪɠɚɧɢɟ�ɩɪɨɞɭɤɬɨɜ�ɦɝ�ɥ� 

ɋɨɫɬɚɜ Ʉɨɧɬɪɨɥɶ Ʌɢɩɚɡɚ�ɢɡ�ɪɢɫɨɜɨɣ�ɦɭɱɤɢ 

Ⱥɥɶɞɟɝɢɞɵ ������� ������� 

ɗɮɢɪɵ ������ ������ 

ɋɵɜɭɲɧɵɟ�ɦɚɫɥɚ �������� �������� 

ɂɡɨɩɪɨɩɚɧɨɥ ������ ������ 

5()(5(1&(6 
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