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ɂ�ɌȿɏɇɈɅɈȽɂə�ȿȽɈ�ɂɁȽɈɌɈȼɅȿɇɂə�ɂ�ɉɊɂɆȿɇȿɇɂə

���

ɍȾɄ�����������������������������

ȼ� ɋ��ɉɚɧɨɜ��ɀ� ȼ��ȿɪɟɦɟɟɜɚ� ɞɨɤɬɨɪɚ�ɬɟɯɧɢɱɟɫɤɢɯ�ɧɚɭɤ��Ɋ�Ⱥ��ɋɤɨɪɢɤɨɜ� ɚɫɩɢɪɚɧɬ

ɎȽɈɍ�ȼɉɈ��ɇɚɰɢɨɧɚɥɶɧɵɣ�ɢɫɫɥɟɞɨɜɚɬɟɥɶɫɤɢɣ�ɬɟɯɧɨɥɨɝɢɱɟɫɤɢɣ�ɭɧɢɜɟɪɫɢɬɟɬ��Ɇɂɋɢɋ��
Ɇɨɫɤɜɚ��Ɋɨɫɫɢɹ

ɗɅȿɄɌɊɈɂɆɉɍɅɖɋɇɈȿ�ɋɉȿɄȺɇɂȿ�ɉɈɊɈɒɄɈȼɈɃ�ɍȽɅȿɊɈȾɂɋɌɈɃ�ɋɌȺɅɂ��
ɍɉɊɈɑɇȿɇɇɈɃ�ɇȺɇɈɑȺɋɌɂɐȺɆɂ�

ɋɬɚɬɶɹ�ɩɨɫɜɹɳɟɧɚ�ɢɡɭɱɟɧɢɸ�ɩɪɨɰɟɫɫɚ�ɷɥɟɤɬɪɨɢɦɩɭɥɶɫɧɨɝɨ�ɫɩɟɤɚɧɢɹ��ɩɪɢ�ɜɜɟɞɟɧɢɢ�ɜ�
ɩɨɪɨɲɤɨɜɭɸ� ɫɦɟɫɶ� ɧɚɧɨɪɚɡɦɟɪɧɵɯ� ɭɩɪɨɱɧɹɸɳɢɯ� ɞɨɛɚɜɨɤ� ɪɚɡɥɢɱɧɨɣ� ɩɪɢɪɨɞɵ� ɢ�
ɤɨɧɰɟɧɬɪɚɰɢɢ�� ȼ� ɪɚɛɨɬɟ� ɛɵɥɢ� ɨɩɪɟɞɟɥɟɧɵ� ɧɚɢɛɨɥɟɟ� ɛɥɚɝɨɩɪɢɹɬɧɵɟ� ɪɟɠɢɦɵ�
ɷɥɟɤɬɪɨɢɦɩɭɥɶɫɧɨɝɨ�ɫɩɟɤɚɧɢɹ�

Ʉɥɸɱɟɜɵɟ� ɫɥɨɜɚ�� ɩɨɪɨɲɤɨɜɚɹ� ɫɦɟɫɶ�� ɧɚɧɨɪɚɡɦɟɪɧɵɟ� ɭɩɪɨɱɧɹɸɳɟɟ� ɞɨɛɚɜɤɢ��
ɷɥɟɤɬɪɨɢɦɩɭɥɶɫɧɨɟ� ɫɩɟɤɚɧɢɟ�� ɪɟɠɢɦɵ� ɷɥɟɤɬɪɨɢɦɩɭɥɶɫɧɨɝɨ� ɫɩɟɤɚɧɢɹ�� ɦɟɯɚɧɢɱɟɫɤɢɟ�
ɫɜɨɣɫɬɜɚ��ɢɫɩɵɬɚɧɢɹ��ɫɬɪɭɤɬɭɪɚ�ɦɚɬɟɪɢɚɥɚ�

ȼ� ɦɚɲɢɧɨɫɬɪɨɟɧɢɢ� ɲɢɪɨɤɨɟ� ɩɪɢɦɟɧɟɧɢɟ� ɧɚɯɨɞɹɬ� ɩɨɪɨɲɤɨɜɵɟ� ɭɝɥɟɪɨɞɢɫɬɵɟ�
ɤɨɧɫɬɪɭɤɰɢɨɧɧɵɟ� ɦɚɬɟɪɢɚɥɵ� ɫ� ɜɵɫɨɤɢɦɢ� ɦɟɯɚɧɢɱɟɫɤɢɦɢ� ɫɜɨɣɫɬɜɚɦɢ�� Ɉɞɧɚɤɨ� ɩɨɥɭɱɢɬɶ�
ɬɚɤɢɟ� ɦɚɬɟɪɢɚɥɵ� ɨɛɵɱɧɵɦɢ� ɫɩɨɫɨɛɚɦɢ� ɩɨɪɨɲɤɨɜɨɣ� ɦɟɬɚɥɥɭɪɝɢɢ� ɧɟ� ɜɫɟɝɞɚ� ɜɨɡɦɨɠɧɨ�� ɋ�
ɩɨɦɨɳɶɸ� ɦɟɬɨɞɚ� ɷɥɟɤɬɪɨɢɦɩɭɥɶɫɧɨɝɨ� ɫɩɟɤɚɧɢɹ� ɭɞɚɟɬɫɹ� ɩɨɥɭɱɚɬɶ� ɩɨɪɨɲɤɨɜɵɟ� ɫɬɚɥɢ� ɫ�
ɜɵɫɨɤɢɦɢ� ɦɟɯɚɧɢɱɟɫɤɢɦɢ� ɫɜɨɣɫɬɜɚɦɢ� ɢ� ɩɥɨɬɧɨɫɬɶɸ� >�@�� ȼ� ɪɚɛɨɬɟ� ɷɥɟɤɬɪɨɢɦɩɭɥɶɫɧɨɟ�
ɫɩɟɤɚɧɢɟ�ɩɪɨɜɨɞɢɥɢ�ɧɚ�ɭɫɬɚɧɨɜɤɟ�ɢɫɤɪɨɜɨɝɨ�ɩɥɚɡɦɟɧɧɨɝɨ�ɫɩɟɤɚɧɢɹ��6SDUN�3ODVPD�6LQWHULQJ� �
/DER[������6LQWHU�/DQG��əɩɨɧɢɹ��

Ⱦɥɹ�ɢɡɝɨɬɨɜɥɟɧɢɹ�ɨɛɪɚɡɰɨɜ�ɢɫɩɨɥɶɡɨɜɚɥɢɫɶ�
� ɠɟɥɟɡɧɵɣ�ɩɨɪɨɲɨɤ�ɦɚɪɤɢ�ɉɀɊ���������
� ɝɪɚɮɢɬ�ɢɫɤɭɫɫɬɜɟɧɧɵɣ�ɫɩɟɰɢɚɥɶɧɵɣ�ɦɚɥɨɡɨɥɶɧɵɣ�ȽɂɋɆ�Ɍɍ�
� ɧɚɧɨɩɨɪɨɲɨɤ�ɧɢɬɪɢɞɚ�ɤɪɟɦɧɢɹ�
� ɧɚɧɨɩɨɪɨɲɨɤ��$O�2��
� ɩɨɪɨɲɨɤ�ɧɚɧɨɭɝɥɟɪɨɞɧɵɯ�ɜɨɥɨɤɨɧ�
ɐɟɥɶɸ� ɢɫɫɥɟɞɨɜɚɧɢɣ� ɹɜɥɹɥɨɫɶ� ɨɩɪɟɞɟɥɟɧɢɟ� ɧɚɢɛɨɥɟɟ� ɛɥɚɝɨɩɪɢɹɬɧɵɯ� ɪɟɠɢɦɨɜ�

ɷɥɟɤɬɪɨɢɦɩɭɥɶɫɧɨɝɨ� ɫɩɟɤɚɧɢɹ�� ɚ� ɢɦɟɧɧɨ� ɬɟɦɩɟɪɚɬɭɪɵ� ɢ� ɜɪɟɦɟɧɢ�� ɚ� ɬɚɤɠɟ� ɫɨɫɬɚɜɚ�
ɩɨɪɨɲɤɨɜɵɯ� ɫɦɟɫɟɣ�� ɫɨɞɟɪɠɚɳɢɯ� ɪɚɡɥɢɱɧɨɟ� ɤɨɥɢɱɟɫɬɜɨ� ɧɚɧɨɪɚɡɦɟɪɧɵɯ� ɞɨɛɚɜɨɤ��
ɨɛɟɫɩɟɱɢɜɚɸɳɢɯ�ɧɚɢɥɭɱɲɟɟ�ɫɨɱɟɬɚɧɢɟ�ɩɪɨɱɧɨɫɬɧɵɯ�ɢ�ɷɤɫɩɥɭɚɬɚɰɢɨɧɧɵɯ�ɫɜɨɣɫɬɜ�

Ⱦɥɹ�ɨɩɪɟɞɟɥɟɧɢɹ�ɨɩɬɢɦɚɥɶɧɵɯ�ɜɪɟɦɟɧɢ�ɢ� ɬɟɦɩɟɪɚɬɭɪɵ�ɧɚɝɪɟɜɚ� ɷɥɟɤɬɪɨɢɦɩɭɥɶɫɧɨɝɨ�
ɫɩɟɤɚɧɢɹ� ɩɪɨɜɨɞɢɥɢ� ɢɫɫɥɟɞɨɜɚɧɢɹ� ɧɚ� ɫɥɟɞɭɸɳɢɯ� ɫɨɫɬɚɜɚɯ� ɲɢɯɬ� �)H����� ɦɚɫ�� �� ɋ�� ɫ�
ɫɨɞɟɪɠɚɧɢɟɦ� ɧɚɧɨɭɩɪɨɱɧɹɸɳɢɯ� ɞɨɛɚɜɨɤ�� ����� ������ ����� ����� ɢ� �� ɦɚɫ�� �� >�@�� ɋɜɨɣɫɬɜɚ�
ɨɩɪɟɞɟɥɹɥɢ�ɧɚ�ɩɪɢɡɦɚɬɢɱɟɫɤɢɯ�ɨɛɪɚɡɰɚɯ�ɪɚɡɦɟɪɨɦ��î�î�� ɦɦ�ɢ�ɧɚ�ɰɢɥɢɧɞɪɢɱɟɫɤɢɯ ɨɛɪɚɡɰɚɯ�
ɪɚɡɦɟɪɨɦ�ɞɢɚɦɟɬɪɨɦ����ɦɦ��ɜɵɫɨɬɨɣ���ɦɦ�

ɗɥɟɤɬɪɨɢɦɩɭɥɶɫɧɨɟ� ɫɩɟɤɚɧɢɹ� ɨɫɭɳɟɫɬɜɥɹɥɢ� ɜ� ɝɪɚɮɢɬɨɜɵɯ� ɩɪɟɫɫ�ɮɨɪɦɚɯ� ɜ� ɜɚɤɭɭɦɟ��
ɩɪɢ� �� ɬ�� ɒɢɯɬɚ� ɩɟɪɟɦɟɲɢɜɚɥɚɫɶ� ɜ� ɩɥɚɧɟɬɚɪɧɨ�ɰɟɧɬɪɨɛɟɠɧɨɣ� ɦɟɥɶɧɢɰɟ� ɜ� ɬɟɱɟɧɢɟ� �� ɦɢɧ��
Ɉɩɪɟɞɟɥɹɥɢɫɶ� ɫɥɟɞɭɸɳɢɟ� ɦɟɯɚɧɢɱɟɫɤɢɟ� ɫɜɨɣɫɬɜɚ�� ɬɜɟɪɞɨɫɬɶ� ɩɨ� Ȼɪɢɧɟɥɥɸ�� ɩɪɨɱɧɨɫɬɶ� ɧɚ�
ɢɡɝɢɛ��ɭɞɚɪɧɚɹ�ɜɹɡɤɨɫɬɶ��Ɋɟɡɭɥɶɬɚɬɵ�ɢɫɩɵɬɚɧɢɣ�ɩɪɟɞɫɬɚɜɥɟɧɵ�ɜ�ɬɚɛɥɢɰɟ�

Ɋɟɡɭɥɶɬɚɬɵ�� ɩɪɟɞɫɬɚɜɥɟɧɧɵɟ� ɜ� ɬɚɛɥɢɰɟ� ɩɨɤɚɡɵɜɚɸɬ�� ɱɬɨ� ɢɫɫɥɟɞɨɜɚɧɧɵɟ� ɫɜɨɣɫɬɜɚ� ɨɬ�
ɜɪɟɦɟɧɢ� ɷɥɟɤɬɪɨɢɦɩɭɥɶɫɧɨɝɨ� ɫɩɟɤɚɧɢɹ� ɩɪɨɯɨɞɹɬ� ɱɟɪɟɡ� ɦɚɤɫɢɦɭɦ�� ɱɬɨ� ɜɟɪɨɹɬɧɨ� ɫɜɹɡɚɧɨ� ɫ�
ɩɨɥɭɱɟɧɧɨɣ�ɫɬɪɭɤɬɭɪɨɣ��



ɊȺɁȾȿɅ����ɉɈɊɈȾɈɊȺɁɊɍɒȺɘɓɂɃ�ɂɇɋɌɊɍɆȿɇɌ�ɂɁ�ɋȼȿɊɏɌȼȿɊȾɕɏ�ɆȺɌȿɊɂȺɅɈȼ
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���

Ɇɟɯɚɧɢɱɟɫɤɢɟ� ɫɜɨɣɫɬɜɚ� ɩɨɪɨɲɤɨɜɨɣ� ɫɬɚɥɢ�� ɫɨɞɟɪɠɚɳɟɣ� ɪɚɡɥɢɱɧɵɟ� ɭɩɪɨɱɧɹɸɳɢɟ�
ɞɨɛɚɜɤɢ�ɨɬ�ɜɪɟɦɟɧɢ�ɷɥɟɤɬɪɨɢɦɩɭɥɶɫɧɨɝɨ�ɫɩɟɤɚɧɢɹ�ɩɪɢ�Ɍ ����ɨɋ
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ȼɵɩɭɫɤ�����ɉɈɊɈȾɈɊȺɁɊɍɒȺɘɓɂɃ�ɂ�ɆȿɌȺɅɈɈȻɊȺȻȺɌɕȼȺɘɓɂɃ�ɂɇɋɌɊɍɆȿɇɌ�± ɌȿɏɇɂɄȺ
ɂ�ɌȿɏɇɈɅɈȽɂə�ȿȽɈ�ɂɁȽɈɌɈȼɅȿɇɂə�ɂ�ɉɊɂɆȿɇȿɇɂə

���

ɉɪɢ� ɬɟɦɩɟɪɚɬɭɪɟ� Ɍ ���� ɨɋ� ɡɚ� ɜɪɟɦɹ� ɧɚɝɪɟɜɚ� ��� ɦɢɧɭɬ� ɩɪɨɢɫɯɨɞɢɬ� ɪɚɫɬɜɨɪɟɧɢɟ�
ɭɝɥɟɪɨɞɚ�ɜ�ɢɫɫɥɟɞɭɟɦɵɯ�ɨɛɪɚɡɰɚɯ��ɜ�ɫɜɨɛɨɞɧɨɦ�ɫɨɫɬɨɹɧɢɢ�ɨɫɬɚɟɬɫɹ�ɥɢɲɶ������ɦɚɫ���Ƚɚɡɨɜɵɣ�
�ɊɎȺ�� ɚɧɚɥɢɡ� ɩɨɤɚɡɚɥ�� ɱɬɨ� ɨɛɪɚɡɰɵ� ɢɫɫɥɟɞɭɟɦɨɣ� ɫɬɚɥɢ� ��ɉ� ɫɨɞɟɪɠɚɬ� �ɜ����� Ɉ� �����������
1� �������������ɇ� ��������������ɩɪɢ�ɨɫɬɚɬɨɱɧɨɣ�ɩɨɪɢɫɬɨɫɬɢ������ɋɨɞɟɪɠɚɧɢɟ�ɤɢɫɥɨɪɨɞɚ�ɢ�
ɜɨɞɨɪɨɞɚ� ɜ� ɩɨɪɨɲɤɨɜɨɣ� ɫɬɚɥɢ�� ɜɵɲɟ�� ɱɟɦ� ɭ� ɤɨɦɩɚɤɬɧɨɣ� ɫɬɚɥɢ�� ɩɨɞɨɛɧɨɝɨ� ɫɨɫɬɚɜɚ�� Ƚɚɡɵ�
ɧɚɯɨɞɹɬɫɹ�ɜ�ɩɨɪɚɯ�ɢ�ɧɟɦɟɬɚɥɥɢɱɟɫɤɢɯ�ɜɤɥɸɱɟɧɢɹɯ��ɤɨɬɨɪɵɟ�ɪɚɫɩɨɥɚɝɚɹɫɶ�ɩɨ�ɝɪɚɧɢɰɚɦ�ɡɟɪɟɧ��
ɭɯɭɞɲɚɸɬ� ɦɟɯɚɧɢɱɟɫɤɢɟ� ɫɜɨɣɫɬɜɚ�� � ɨɫɨɛɟɧɧɨ� ɭɞɚɪɧɭɸ� ɜɹɡɤɨɫɬɶ�� ɱɬɨ� ɫɨɝɥɚɫɭɟɬɫɹ� ɫ�
ɪɟɡɭɥɶɬɚɬɚɦɢ�ɩɪɢɜɟɞɟɧɧɵɦɢ�ɜ�ɪɚɛɨɬɟ�>�@�

Ⱦɚɧɧɵɟ� ɢɫɫɥɟɞɨɜɚɧɢɣ� ɜɥɢɹɧɢɹ� ɬɟɦɩɟɪɚɬɭɪɵ� ɷɥɟɤɬɪɨɢɦɩɭɥɶɫɧɨɝɨ� ɫɩɟɤɚɧɢɹ� ɧɚ�
ɫɜɨɣɫɬɜɚ� ɩɨɪɨɲɤɨɜɨɣ� ɫɬɚɥɢ� ��ɉ� ɫ� ɧɚɧɨɪɚɡɦɟɪɧɵɦɢ� ɞɨɛɚɜɤɚɦɢ� ɩɨɤɚɡɚɥɢ�� ɱɬɨ� ɧɚɢɥɭɱɲɢɟ�
ɫɜɨɣɫɬɜɚ�ɩɨɥɭɱɚɸɬɫɹ�ɩɪɢ�ɬɟɦɩɟɪɚɬɭɪɟ�ɷɥɟɤɬɪɨɢɦɩɭɥɶɫɧɨɝɨ�ɫɩɟɤɚɧɢɹ������ɨɋ��

Ɍɟɦɩɟɪɚɬɭɪɚ� ɫɩɟɤɚɧɢɹ� ����ɨɋ� ɩɪɢ� ɜɪɟɦɟɧɢ� ɫɩɟɤɚɧɢɹ� ��� ɢ� ��� ɦɢɧ�� ɨɛɟɫɩɟɱɢɜɚɟɬ�
ɜɵɫɨɤɢɣ� ɭɪɨɜɟɧɶ� ɦɟɯɚɧɢɱɟɫɤɢɯ� ɫɜɨɣɫɬɜ�� ɍɜɟɥɢɱɟɧɢɟ� ɬɟɦɩɟɪɚɬɭɪɵ� ɧɚɝɪɟɜɚ� ɞɨ� ����ɨɋ�
ɩɪɢɜɨɞɢɬ� ɤ� ɧɟɤɨɬɨɪɨɦɭ� ɩɨɜɵɲɟɧɢɸ� ɩɪɨɱɧɨɫɬɢ� ɢ� ɬɜɟɪɞɨɫɬɢ�� ɗɬɨ� ɩɪɨɢɫɯɨɞɢɬ� ɡɚ� ɫɱɟɬ�
ɭɫɤɨɪɟɧɧɨɝɨ� ɩɪɨɬɟɤɚɧɢɹ� ɞɢɮɮɭɡɢɨɧɧɵɯ� ɩɪɨɰɟɫɫɨɜ�� Ⱦɚɥɶɧɟɣɲɟɟ� ɭɜɟɥɢɱɟɧɢɟ� ɬɟɦɩɟɪɚɬɭɪɵ�
ɷɥɟɤɬɪɨɢɦɩɭɥɶɫɧɨɝɨ�ɫɩɟɤɚɧɢɹ�ɞɨ������ɨɋ�ɩɪɢ�ɜɪɟɦɟɧɢ����ɦɢɧ��ɦɨɠɟɬ�ɩɪɢɜɟɫɬɢ�ɤ�ɪɨɫɬɭ�ɡɟɪɧɚ��
ɚ�ɩɪɢ�ɜɪɟɦɟɧɢ�ɜɵɞɟɪɠɤɢ����ɦɢɧ��ɤ�ɱɚɫɬɢɱɧɨɦɭ�ɨɩɥɚɜɥɟɧɢɸ�ɬɨɪɰɨɜ�ɨɛɪɚɡɰɚ�

ɉɪɢɪɨɞɚ�ɭɩɪɨɱɧɹɸɳɢɯ�ɧɚɧɨɪɚɡɦɟɪɧɵɯ�ɞɨɛɚɜɨɤ��ɚ�ɬɚɤɠɟ�ɭɜɟɥɢɱɟɧɢɟ�ɪɚɡɦɟɪɚ�ɡɟɪɧɚ�ɨɬ�
ɩɟɪɢɮɟɪɢɢ�ɤ�ɰɟɧɬɪɭ�ɨɛɴɹɫɧɹɟɬ�ɪɚɡɥɢɱɢɹ�ɜ�ɬɜɟɪɞɨɫɬɢ�ɢ�ɩɪɨɱɧɨɫɬɢ�ɩɪɢ�ɢɡɝɢɛɟ��

ɍɞɚɪɧɚɹ� ɜɹɡɤɨɫɬɶ� ɫɧɢɠɚɟɬɫɹ� ɫ� ɭɜɟɥɢɱɟɧɢɟɦ� ɫɨɞɟɪɠɚɧɢɹ� ɭɩɪɨɱɧɹɸɳɢɯ�
ɧɚɧɨɪɚɡɦɟɪɧɵɯ�ɞɨɛɚɜɨɤ�ɫɜɵɲɟ�����ɦɚɫ����ɉɪɢ�ɫɨɞɟɪɠɚɧɢɢ�ɨɬ�����ɞɨ�����ɩɨɤɚɡɚɬɟɥɢ�ɭɞɚɪɧɨɣ�
ɜɹɡɤɨɫɬɢ� ɡɚɦɟɬɧɨ�ɢɡɦɟɧɹɥɢɫɶ� ɜ� ɡɚɜɢɫɢɦɨɫɬɢ�ɨɬ� ɜɢɞɚ� ɭɩɪɨɱɧɹɸɳɟɣ�ɧɚɧɨɞɨɛɚɜɤɢ��ɇɚɢɛɨɥɟɟ�
ɧɢɡɤɭɸ�ɭɞɚɪɧɭɸ�ɜɹɡɤɨɫɬɶ�ɢɦɟɥɚ�ɫɬɚɥɶ�ɩɪɢ�ɜɜɟɞɟɧɢɢ�ɧɚɧɨɩɨɪɨɲɤɚ�$O�2��

ɉɪɨɜɟɞɟɧɧɵɣ ɚɧɚɥɢɡ�ɩɨɤɚɡɚɥ��ɱɬɨ�ɨɫɧɨɜɧɚɹ�ɱɚɫɬɶ�ɜɜɨɞɢɦɨɝɨ�ɭɝɥɟɪɨɞɚ�ɩɪɢ�Ɍ  �����ɨɋ�
ɢ�ɜɪɟɦɟɧɢ�ɫɩɟɤɚɧɢɹ����ɦɢɧ��ɪɚɫɬɜɨɪɹɟɬɫɹ�ɜ�ɚɭɫɬɟɧɢɬɟ�ɢ�ɩɪɢ�ɪɚɫɩɚɞɟ�ɩɨɫɥɟɞɧɟɝɨ�ɜ�ɩɪɨɰɟɫɫɟ�
ɨɯɥɚɠɞɟɧɢɹ� ɨɛɪɚɡɭɟɬɫɹ� ɫɬɪɭɤɬɭɪɚ� ɫɨɫɬɨɹɳɚɹ� ɢɡ�ɦɟɥɤɨɝɥɨɛɭɥɶɧɨɝɨ� ɩɟɪɥɢɬɚ� ɢ�ɦɟɥɤɨɡɟɪɧɨɝɨ�
ɮɟɪɪɢɬɚ�

ɉɪɢ� ɢɡɭɱɟɧɢɢ� ɦɢɤɪɨɫɬɪɭɤɬɭɪɵ� ɨɛɪɚɡɰɨɜ� ɫ� ɧɚɧɨɭɝɥɟɪɨɞɧɵɦɢ� ɜɨɥɨɤɧɚɦɢ� ©Ɍɚɭɧɢɬª�
ɛɵɥɨ�ɨɛɧɚɪɭɠɟɧɨ��ɱɬɨ�ɩɟɪɥɢɬ�ɜ�ɷɬɢɯ�ɨɛɪɚɡɰɚɯ�ɢɦɟɟɬ�ɬɨɧɤɨɩɥɚɫɬɢɧɱɚɬɨɟ�ɫɬɪɨɟɧɢɟ� �ɪɢɫ� � ɜ���
Ɍɚɤɠɟ� ɛɵɥɢ� ɜɵɹɜɥɟɧɵ� ɢ� ɭɱɚɫɬɤɢ� ɰɟɦɟɧɬɢɬɚ� �ɪɢɫ� � ɛ� ɢ� ɨɬɞɟɥɶɧɵɟ� ɭɝɥɟɪɨɞɧɵɟ� ɜɨɥɨɤɧɚ��
ɧɚɯɨɞɹɳɢɟɫɹ�ɦɟɠɞɭ�ɩɥɚɫɬɢɧɚɦɢ�ɰɟɦɟɧɬɢɬɚ��ɪɢɫ���ɚ��

ɚ������������������������������������������ɛ��������������������������������������������ɜ
Ɋɢɫ����Ɇɢɤɪɨɫɬɪɭɤɬɭɪɚ�ɨɛɪɚɡɰɨɜ�ɫ�ɭɝɥɟɪɨɞɧɵɦɢ�ɧɚɧɨɜɨɥɨɤɧɚɦɢ��î�����



ɊȺɁȾȿɅ����ɉɈɊɈȾɈɊȺɁɊɍɒȺɘɓɂɃ�ɂɇɋɌɊɍɆȿɇɌ�ɂɁ�ɋȼȿɊɏɌȼȿɊȾɕɏ�ɆȺɌȿɊɂȺɅɈȼ
ɂ�ɌȿɏɇɈɅɈȽɂə�ȿȽɈ�ɉɊɂɆȿɇȿɇɂə

���

ɉɪɢ�ɢɡɭɱɟɧɢɢ�ɦɢɤɪɨɫɬɪɭɤɬɭɪɵ�ɫ�ɩɨɦɨɳɶɸ�ɷɥɟɤɬɪɨɧɧɨɣ�ɦɢɤɪɨɫɤɨɩɢɢ�ɛɵɥɨ�ɜɵɹɜɥɟɧɨ�
ɛɨɥɟɟ� ɬɨɧɤɨɟ� ɫɬɪɨɟɧɢɟ� ɩɟɪɥɢɬɚ� ɜ� ɨɛɪɚɡɰɚɯ� ɫɨɞɟɪɠɚɳɢɯ� ɜ� ɲɢɯɬɟ� ɧɚɧɨɱɚɫɬɢɰɵ� 6L�1�� ɗɬɨ�
ɦɨɠɧɨ�ɨɛɴɹɫɧɢɬɶ�ɬɟɦ��ɱɬɨ�ɧɚɧɨɱɚɫɬɢɰɵ�ɧɢɬɪɢɞɚ�ɤɪɟɦɧɢɹ�ɢɦɟɸɬ�ɝɨɪɚɡɞɨ�ɦɟɧɶɲɢɟ�ɪɚɡɦɟɪɵ��
ɱɟɦ�ɫɚɦɢ�ɱɚɫɬɢɰ�ɹɜɥɹɹɫɶ�ɰɟɧɬɪɚɦɢ�ɡɚɪɨɞɵɲɟɨɛɪɚɡɨɜɚɧɢɹ�

ɉɪɢ� ɫɦɟɲɢɜɚɧɢɢ� ɜ�ɉɐɆ�ɩɪɨɢɫɯɨɞɢɬ� ɭɜɟɥɢɱɟɧɢɟ� ɞɟɮɟɤɬɧɨɫɬɢ� ɱɚɫɬɢɰ�� ɱɬɨ� ɭɫɤɨɪɹɟɬ�
ɫɩɟɤɚɧɢɟ�ɢ�ɩɪɢɜɨɞɢɬ�ɤ�ɨɛɪɚɡɨɜɚɧɢɸ�ɦɟɥɤɨɣ�ɫɬɪɭɤɬɭɪɵ�ɡɟɪɧɢɫɬɨɝɨ�ɩɟɪɥɢɬɚ��ɪɢɫ� � ɚ±ɜ���

ɚ�����������������������������������������������������ɛ�������������������������������������� ɜ
Ɋɢɫ����Ɇɢɤɪɨɫɬɪɭɤɬɭɪɚ�ɨɛɪɚɡɰɨɜ�ɫ�ɧɚɧɨ�6L�1�� î������

ɋɬɪɭɤɬɭɪɚ� ɩɨɫɥɟ� ɫɩɟɤɚɧɢɹ� ɫɬɚɥɢ� ɫ� ɞɨɛɚɜɤɚɦɢ� ɧɚɧɨɩɨɪɨɲɤɚ� $O�2� ɢɦɟɟɬ� ɫɬɪɨɟɧɢɟ�
ɤɪɭɩɧɨɩɥɚɫɬɢɧɱɚɬɨɝɨ�ɩɟɪɥɢɬɚ��ɪɢɫ����ɚ±ɜ���

ɚ��������������������������������������������������ɛ������������� ɜ
Ɋɢɫ����Ɇɢɤɪɨɫɬɪɭɤɬɭɪɚ�ɨɛɪɚɡɰɨɜ�ɫ�$O�2�� î�����

ȼ�ɪɟɡɭɥɶɬɚɬɟ� ɞɢɮɮɭɡɢɨɧɧɨɝɨ� ɪɚɫɩɚɞɚ� ɚɭɫɬɟɧɢɬɚ� ɰɟɦɟɧɬɢɬɧɚɹ� ɫɨɫɬɚɜɥɹɸɳɚɹ�ɩɟɪɥɢɬɚ�
ɦɨɠɟɬ�ɢɦɟɬɶ�ɩɥɚɫɬɢɧɱɚɬɭɸ��ɥɟɧɬɨɱɧɭɸ��ɫɬɟɪɠɧɟɜɭɸ�ɢ�ɡɟɪɧɢɫɬɭɸ�ɦɨɪɮɨɥɨɝɢɢ�>�@��ɂɡɭɱɟɧɢɟ�
ɢɯ� ɪɚɫɩɪɟɞɟɥɟɧɢɹ� ɜ� ɩɨɪɨɲɤɨɜɨɣ� ɫɬɚɥɢ� ɩɨɡɜɨɥɹɟɬ� ɩɨɥɭɱɢɬɶ� ɞɚɧɧɵɟ� ɞɥɹ� ɨɰɟɧɤɢ� ɢ�
ɩɪɨɝɧɨɡɢɪɨɜɚɧɢɹ�ɫɜɨɣɫɬɜ�ɦɚɬɟɪɢɚɥɚ�ɧɚ�ɪɚɡɥɢɱɧɵɯ�ɫɬɚɞɢɹɯ�ɨɛɪɚɛɨɬɤɢ�

ɋ� ɩɨɦɨɳɶɸ� ɷɥɟɤɬɪɨɧɧɨɣ� ɦɢɤɪɨɫɤɨɩɢɢ� ɛɵɥɨ� ɨɩɪɟɞɟɥɟɧɨ� ɜɥɢɹɧɢɟ� ɦɚɥɵɯ� ɞɨɛɚɜɨɤ�
ɧɢɬɪɢɞɚ� ɤɪɟɦɧɢɹ� ɩɪɢ� ɨɞɢɧɚɤɨɜɨɦ� ɫɨɞɟɪɠɚɧɢɢ� ɭɝɥɟɪɨɞɚ� ɧɚ� ɦɨɪɮɨɥɨɝɢɸ� ɩɟɪɥɢɬɧɨɣ�
ɫɨɫɬɚɜɥɹɸɳɟɣ�ɭɝɥɟɪɨɞɢɫɬɵɯ�ɫɬɚɥɟɣ�



ȼɵɩɭɫɤ�����ɉɈɊɈȾɈɊȺɁɊɍɒȺɘɓɂɃ�ɂ�ɆȿɌȺɅɈɈȻɊȺȻȺɌɕȼȺɘɓɂɃ�ɂɇɋɌɊɍɆȿɇɌ�± ɌȿɏɇɂɄȺ
ɂ�ɌȿɏɇɈɅɈȽɂə�ȿȽɈ�ɂɁȽɈɌɈȼɅȿɇɂə�ɂ�ɉɊɂɆȿɇȿɇɂə

���

ɉɪɢ� ɨɛɵɱɧɨɦ� ɭɜɟɥɢɱɟɧɢɢ� ɞɢɫɩɟɪɫɧɨɫɬɶ� ɩɟɪɥɢɬɧɨɣ� ɫɨɫɬɚɜɥɹɸɳɟɣ� ɜ� ɢɫɫɥɟɞɭɟɦɵɯ�
ɫɬɚɥɹɯ� ɧɟ� ɪɚɡɥɢɱɢɦɚ�� ɋ� ɭɦɟɧɶɲɟɧɢɟɦ� ɫɨɞɟɪɠɚɧɢɹ� ɭɝɥɟɪɨɞɚ� ɧɚɛɥɸɞɚɟɬɫɹ� ɥɢɲɶ�
ɧɟɡɧɚɱɢɬɟɥɶɧɨɟ� ɭɜɟɥɢɱɟɧɢɹ� Į�ɮɚɡɵ�� Ɋɚɡɥɢɱɢɹ� ɜ� ɪɚɡɦɟɪɟ� ɡɟɪɟɧ� ɧɟ� ɧɨɫɢɬ� ɫɬɚɛɢɥɶɧɨɝɨ�
ɯɚɪɚɤɬɟɪɚ��

ɋɪɚɜɧɟɧɢɟ� ɬɨɧɤɨɣ� ɫɬɪɭɤɬɭɪɵ� ɩɟɪɥɢɬɚ� ɢɫɫɥɟɞɭɟɦɵɯ� ɫɬɚɥɟɣ� ɩɨɤɚɡɚɥɨ�� ɱɬɨ� ɤɚɤ�
ɦɟɠɩɥɚɫɬɢɧɱɚɬɨɟ� ɪɚɫɫɬɨɹɧɢɟ� 6ɫɪ�� ɬɚɤ� ɢ� ɦɨɪɮɨɥɨɝɢɱɟɫɤɢɟ� ɨɫɨɛɟɧɧɨɫɬɢ� ɩɟɪɥɢɬɚ� ɩɪɢ� ɦɚɥɵɯ�
ɞɨɛɚɜɤɚɯ�ɧɚɧɨɱɚɫɬɢɰ�ɧɢɬɪɢɞɚ�ɤɪɟɦɧɢɹ�ɢɥɢ�ɭɝɥɟɪɨɞɧɵɯ�ɧɚɧɨɜɨɥɨɤɨɧ�ɡɚɦɟɬɧɨ�ɦɟɧɹɸɬɫɹ��Ɍɚɤ�
ɜɜɟɞɟɧɢɟ�ɧɚɧɨɱɚɫɬɢɰ�ɧɢɬɪɢɞɚ�ɤɪɟɦɧɢɹ�ɦɟɠɩɥɚɫɬɢɧɱɚɬɨɟ�ɪɚɫɫɬɨɹɧɢɟ�ɜɨɡɪɚɫɬɚɟɬ�ɧɚ�����ɦɤɦ��ɚ�
ɩɪɢ�ɜɜɟɞɟɧɢɢ�ɧɚɧɨɱɚɫɬɢɰ�$O�2� ɧɚ�����ɦɤɦ��ɜɜɟɞɟɧɢɟ�ɧɚɧɨɜɨɥɨɤɨɧ�©Ɍɚɭɧɢɬª�ɩɪɚɤɬɢɱɟɫɤɢ�ɧɟ�
ɫɤɚɡɵɜɚɟɬɫɹ� ɧɚ� ɦɟɠɩɥɚɫɬɢɧɱɚɬɨɦ� ɪɚɫɫɬɨɹɧɢɢ� ɩɟɪɥɢɬɚ�� ɉɪɢ� ɫɪɚɜɧɟɧɢɢ� ɬɨɧɤɨɣ� ɫɬɪɭɤɬɭɪɵ�
ɩɟɪɥɢɬɚ� ɫɬɚɥɢ� ɩɪɢ� ɫɦɟɲɢɜɚɧɢɢ� ɜ� ɉɐɆ� ɫ� ɤɨɧɰɟɧɬɪɚɰɢɟɣ� ɧɢɬɪɢɞɚ� ɤɪɟɦɧɢɹ� ���� ɦɚɫ���
ɧɚɛɥɸɞɚɟɬɫɹ� ɛɨɥɟɟ� ɝɪɭɛɨɟ� ɫɬɪɨɟɧɢɟ�� ɩɪɟɨɛɥɚɞɚɟɬ� ɥɟɧɬɨɱɧɵɣ� ɢ� ɩɥɚɫɬɢɧɱɚɬɵɣ� ɩɟɪɥɢɬ��
ɧɟɫɤɨɥɶɤɨ� ɜɨɡɪɚɫɬɚɟɬ� ɤɨɥɢɱɟɫɬɜɨ� ɮɟɪɪɢɬɧɨɣ� ɫɨɫɬɚɜɥɹɸɳɟɣ�� ɉɪɢ� ɦɟɧɶɲɟɦ� ɫɨɞɟɪɠɚɧɢɢ�
ɞɨɛɚɜɨɤ� ɤɪɟɦɧɢɹ� ɩɟɪɥɢɬ� ɢɦɟɟɬ� ɛɨɥɟɟ� ɞɢɫɩɟɪɫɧɨɟ� ɫɬɪɨɟɧɢɟ�� ɉɪɢ� ɫɨɩɨɫɬɚɜɥɟɧɢɢ� ɫɤɨɪɨɫɬɢ�
ɪɨɫɬɚ� ɤɨɥɨɧɢɣ� ɩɟɪɥɢɬɚ� ɜ� ɭɝɥɟɪɨɞɢɫɬɵɯ� ɫɬɚɥɹɯ� ɩɨɤɚɡɚɥɨ�� ɱɬɨ� ɞɨɛɚɜɤɢ� ɧɚɧɨɩɨɪɲɤɚ� ɧɢɬɪɢɞɚ�
ɤɪɟɦɧɢɹ� ɭɦɟɧɶɲɚɸɬ� ɫɤɨɪɨɫɬɶ� ɪɨɫɬɚ� ɩɟɪɥɢɬɚ� ɜ� ��� ɪɚɡ�� ɗɬɨ� ɭɦɟɧɶɲɟɧɢɟ� ɨɛɭɫɥɨɜɥɟɧɨ�
ɧɟɨɛɯɨɞɢɦɨɫɬɶɸ� ɩɟɪɟɪɚɫɩɪɟɞɟɥɟɧɢɹ� ɤɪɟɦɧɢɹ� ɦɟɠɞɭ� ɮɚɡɚɦɢ� ɩɪɢ� ɷɜɬɟɤɬɨɢɞɧɨɦ� ɪɚɫɩɚɞɟ��
ɩɨɫɤɨɥɶɤɭ�ɤɪɟɦɧɢɣ�ɦɚɥɨ�ɪɚɫɬɜɨɪɢɦ�ɜ�ɰɟɦɟɧɬɢɬɟ�

ɉɪɢ� ɫɪɚɜɧɟɧɢɢ� ɬɨɧɤɨɣ� ɫɬɪɭɤɬɭɪɵ� ɩɟɪɥɢɬɚ� ɭɝɥɟɪɨɞɢɫɬɨɣ� ɫɬɚɥɢ� ��ɉ�� ɫɨɞɟɪɠɚɳɟɣ�
ɭɝɥɟɪɨɞɧɵɟ� ɧɚɧɨɜɨɥɨɤɧɚ� ɧɚɛɥɸɞɚɟɬɫɹ� ɢɡɦɟɧɟɧɢɟ� ɦɟɠɩɥɚɫɬɢɧɱɚɬɨɝɨ� ɪɚɫɫɬɨɹɧɢɹ ɢ� ɝɪɭɛɨɟ�
ɫɬɪɨɟɧɢɟ�ɩɟɪɥɢɬɚ��ȼ�ɩɟɪɥɢɬɟ�ɩɪɢ�ɫɨɞɟɪɠɚɧɢɢ�ɧɚɧɨɱɚɫɬɢɰ�ɧɢɬɪɢɞɚ�ɤɪɟɦɧɢɹ��ɢɥɢ�ɭɝɥɟɪɨɞɧɵɯ�
ɧɚɧɨɜɨɥɨɤɨɧ�ɧɚɛɥɸɞɚɟɬɫɹ�ɡɧɚɱɢɬɟɥɶɧɨɟ�ɤɨɥɢɱɟɫɬɜɨ�ɧɟɪɟɝɭɥɹɪɧɵɯ�ɤɨɥɨɧɢɣ��ɗɬɨ�ɤɨɥɨɧɢɢ��ɜ�
ɤɨɬɨɪɵɯ�ɩɥɚɫɬɢɧɵ�ɢɦɟɸɬ�ɡɢɝɡɚɝɨɨɛɪɚɡɧɵɣ�ɢ�ɫɬɪɟɠɧɟɜɢɞɧɵɣ�ɯɚɪɚɤɬɟɪ�

ɉɪɢ� ɧɟɢɡɦɟɧɧɨɦ� ɦɟɠɩɥɚɫɬɢɧɱɚɬɨɦ� ɪɚɫɫɬɨɹɧɢɢ� ɜ� ɤɨɥɨɧɢɢ� ɩɨɫɬɟɩɟɧɧɵɣ� ɩɟɪɟɯɨɞ� ɨɬ�
ɩɥɚɫɬɢɧɱɚɬɨɣ� ɦɨɪɮɨɥɨɝɢɢ� ɰɟɦɟɧɬɢɬɚ� ɤ� ɥɟɧɬɨɱɧɨɦɭ� ɢ� ɞɚɥɟɟ� ɤ� ɫɬɟɪɠɧɟɜɢɞɧɨɣ� ɦɨɪɮɨɥɨɝɢɢ�
ɷɧɟɪɝɟɬɢɱɟɫɤɢ�ɨɩɪɚɜɞɚɧ��ɬ�ɤ��ɩɪɢ�ɷɬɨɦ��ɧɟɫɦɨɬɪɹ�ɧɚ�ɧɟɤɨɬɨɪɨɟ�ɭɬɨɥɳɟɧɢɟ�ɥɟɧɬ��ɭɦɟɧɶɲɚɟɬɫɹ�
ɫɭɦɦɚɪɧɚɹ�ɩɥɨɳɚɞɶ�ɦɟɠɮɚɡɧɵɯ�ɝɪɚɧɢɰ�ɢ�ɫɜɹɡɚɧɧɚɹ�ɫ�ɧɟɣ�ɩɨɜɟɪɯɧɨɫɬɧɚɹ�ɷɧɟɪɝɢɹ�ɫɢɫɬɟɦɵ��ȼ�
ɪɹɞɟ� ɤɨɥɨɧɢɣ� ɧɚɛɥɸɞɚɥɢɫɶ� ɡɨɧɵ� ɩɟɪɟɯɨɞɚ� ɰɟɦɟɧɬɢɬɚ� ɨɬ� ɩɥɚɫɬɢɧɱɚɬɨɝɨ� ɤ� ɥɟɧɬɨɱɧɨɦɭ�� ɚ�
ɬɚɤɠɟ� ɨɬ� ɥɟɧɬɨɱɧɨɝɨ� ɤ� ɫɬɟɪɠɧɟɜɢɞɧɨɦɭ�� ɉɨɷɬɨɦɭ�� ɩɪɢ� ɨɩɪɟɞɟɥɟɧɧɨɦ� ɦɟɠɩɥɚɫɬɢɧɱɚɬɨɦ�
ɪɚɫɫɬɨɹɧɢɢ�ɩɪɨɰɟɫɫ�ɪɚɡɜɢɬɢɹ ɰɟɦɟɧɬɢɬɧɨɣ�ɫɨɫɬɚɜɥɹɸɳɟɣ�ɩɟɪɥɢɬɧɨɣ�ɤɨɥɨɧɢɢ�ɩɪɨɢɫɯɨɞɢɬ�ɜ�
ɧɟɫɤɨɥɶɤɨ�ɫɬɚɞɢɣ��ɡɚɪɨɞɵɲɟɨɛɪɚɡɨɜɚɧɢɟ�± ɜɟɬɜɥɟɧɢɟ�± ɮɨɪɦɢɪɨɜɚɧɢɟ�ɩɥɚɫɬɢɧ�± ɪɚɫɱɥɟɧɟɧɢɟ�

ɧɚ�ɥɟɧɬɵ�± ɨɛɪɚɡɨɜɚɧɢɟ�ɫɬɟɪɠɧɟɣ�
ȼɚɠɧɨɣ� ɯɚɪɚɤɬɟɪɢɫɬɢɤɨɣ�

ɢɫɫɥɟɞɭɟɦɵɯ� ɩɨɪɨɲɤɨɜɵɯ� ɫɬɚɥɟɣ�
ɹɜɥɹɟɬɫɹ� ɭɞɚɪɧɚɹ� ɜɹɡɤɨɫɬɶ� ɩɪɢ�
ɩɨɧɢɠɟɧɧɵɯ�ɬɟɦɩɟɪɚɬɭɪɚɯ�ɢ�ɤɪɢɬɢɱɟɫɤɚɹ�
ɬɟɦɩɟɪɚɬɭɪɚ� ɯɪɭɩɤɨɫɬɢ� �ɩɨɪɨɝ�
ɯɥɚɞɧɨɥɨɦɤɨɫɬɢ��� Ɂɚ� ɤɪɢɬɢɱɟɫɤɭɸ�
ɬɟɦɩɟɪɚɬɭɪɭ� ɯɪɭɩɤɨɫɬɢ� ɩɪɢɧɢɦɚɥɢ�
ɦɢɧɢɦɚɥɶɧɭɸ� ɬɟɦɩɟɪɚɬɭɪɭ�� ɩɪɢ� ɤɨɬɨɪɨɣ�
ɭɞɚɪɧɚɹ� ɜɹɡɤɨɫɬɶ� ɯɨɬɹ� ɛɵ� ɨɞɧɨɝɨ�
ɧɚɞɪɟɡɚɧɧɨɝɨ� ɨɛɪɚɡɰɚ� ɢɫɫɥɟɞɭɟɦɵɯ�
ɩɨɪɨɲɤɨɜɵɯ� ɫɬɚɥɟɣ� ɛɵɥɚ� ɪɚɜɧɚ� ɢɥɢ�
ɦɟɧɶɲɟ� �� ɤɝɦ�ɫɦ��� Ⱦɥɹ� ɨɩɪɟɞɟɥɟɧɢɹ�
ɭɞɚɪɧɨɣ� ɜɹɡɤɨɫɬɢ� ɩɪɢ� ɧɢɡɤɢɯ�
ɬɟɦɩɟɪɚɬɭɪɚɯ� ɨɛɪɚɡɰɵ�ɩɟɪɟɞ� ɢɫɩɵɬɚɧɢɟɦ�
ɧɭɠɧɨ� ɨɯɥɚɞɢɬɶ�� Ɉɯɥɚɠɞɟɧɢɟ�
ɩɪɨɢɡɜɨɞɢɬɫɹ� ɜ� ɜɚɧɧɟ� ɫ� ɠɢɞɤɨɫɬɶɸ� ɫ�
ɧɢɡɤɨɣ� ɬɟɦɩɟɪɚɬɭɪɨɣ� ɡɚɬɜɟɪɞɟɜɚɧɢɹ��
ȼɚɧɧɚ� ɢɡɝɨɬɚɜɥɢɜɚɟɬɫɹ� ɢɡ� ɦɚɬɟɪɢɚɥɚ� ɫ�

ɧɢɡɤɨɣ� ɬɟɩɥɨɩɪɨɜɨɞɧɨɫɬɶɸ�� Ⱦɥɹ� ɨɯɥɚɠɞɟɧɢɹ� ɜɚɧɧɵ� ɢ� ɩɨɞɞɟɪɠɚɧɢɹ� ɜ� ɧɟɣ� ɧɭɠɧɨɣ�
ɬɟɦɩɟɪɚɬɭɪɵ� ɩɪɢɦɟɧɹɟɬɫɹ�ɠɢɞɤɢɣ� ɚɡɨɬ�� Ɍɟɦɩɟɪɚɬɭɪɚ� ɨɛɪɚɡɰɨɜ� ɜ� ɜɚɧɧɟ� ɞɨɥɠɧɚ� ɛɵɬɶ� ɧɚ� �±
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ɧɚɧɨɍȼ

ɛɟɡ�ɞɨɛɚɜɨɤ

Ɋɢɫ�����Ɋɟɡɭɥɶɬɚɬɵ�ɭɞɚɪɧɵɯ�ɢɫɩɵɬɚɧɢɣ�
ɨɛɪɚɡɰɨɜ�ɫɬɚɥɢ���ɉ�ɫ�ɧɚɧɨɪɚɡɦɟɪɧɵɦɢ�

ɞɨɛɚɜɤɚɦɢ�ɢ�ɛɟɡ



ɊȺɁȾȿɅ����ɉɈɊɈȾɈɊȺɁɊɍɒȺɘɓɂɃ�ɂɇɋɌɊɍɆȿɇɌ�ɂɁ�ɋȼȿɊɏɌȼȿɊȾɕɏ�ɆȺɌȿɊɂȺɅɈȼ
ɂ�ɌȿɏɇɈɅɈȽɂə�ȿȽɈ�ɉɊɂɆȿɇȿɇɂə

���

� ɨɋ�ɧɢɠɟ�ɬɟɦɩɟɪɚɬɭɪɵ�ɢɫɩɵɬɚɧɢɹ��Ɋɟɡɭɥɶɬɚɬɵ�ɭɞɚɪɧɵɯ�ɢɫɩɵɬɚɧɢɣ�ɩɪɟɞɫɬɚɜɥɟɧɵ�ɧɚ�ɪɢɫ� ���
ɂɡ� ɩɪɟɞɫɬɚɜɥɟɧɧɵɯ� ɡɚɜɢɫɢɦɨɫɬɟɣ� ɜɢɞɧɨ�� ɱɬɨ� ɩɨɪɨɲɤɨɜɵɟ� ɫɬɚɥɢ�� ɫɨɞɟɪɠɚɳɢɟ� ɧɚɧɨɞɨɛɚɜɤɢ�
ɢɦɟɸɬ� ɛɨɥɟɟ� ɜɵɫɨɤɢɟ� ɩɨɤɚɡɚɬɟɥɢ� ɭɞɚɪɧɨɣ� ɜɹɡɤɨɫɬɢ� ɩɪɢ� ɪɚɡɥɢɱɧɵɯ� ɬɟɦɩɟɪɚɬɭɪɚɯ�� ɱɟɦ�
ɩɨɪɨɲɤɨɜɚɹ�ɫɬɚɥɶ�ɛɟɡ�ɧɚɧɨɞɨɛɚɜɤɢ��ɇɚɢɛɨɥɟɟ�ɜɵɫɨɤɢɟ� ɡɧɚɱɟɧɢɹ�ɢɦɟɟɬ� ɫɬɚɥɶ�ɫɨɞɟɪɠɚɳɚɹ�ɜ�
ɢɫɯɨɞɧɨɣ�ɩɨɪɲɤɨɜɨɣ�ɫɦɟɫɢ�ɧɚɧɨɭɝɥɟɪɨɞɧɵɟ�ɜɨɥɨɤɧɚ�

Ɂɧɚɱɟɧɢɹ� ɭɞɚɪɧɨɣ� ɜɹɡɤɨɫɬɢ� ɢɫɫɥɟɞɭɟɦɵɯ� ɩɨɪɨɲɤɨɜɵɯ� ɫɬɚɥɟɣ� ɫ� ɩɨɧɢɠɟɧɢɟɦ�
ɬɟɦɩɟɪɚɬɭɪɵ� ɢɫɩɵɬɚɧɢɹ� ± ɭɦɟɧɶɲɚɸɬɫɹ�� Ɉɞɧɚɤɨ� ɷɬɨ� ɭɦɟɧɶɲɟɧɢɟ� ɧɨɫɢɬ� ɡɚɦɟɞɥɟɧɧɵɣ�
ɯɚɪɚɤɬɟɪ� ɤɚɤ� ɪɟɡɭɥɶɬɚɬ� ɦɟɥɤɨɡɟɪɧɢɫɬɨɣ� ɫɬɪɭɤɬɭɪɵ�� ɢɡɦɟɥɶɱɟɧɢɹ� ɫɭɛɡɟɪɟɧɧɨɣ� ɫɬɪɭɤɬɭɪɵ� ɢ�
ɧɚɥɢɱɢɹ� ɭɩɪɨɱɧɹɸɳɢɯ� ɱɚɫɬɢɰ�� ȼ� ɪɟɡɭɥɶɬɚɬɟ� ɩɨɪɨɝ� ɯɥɚɞɧɨɥɨɦɤɨɫɬɢ� ɢɫɫɥɟɞɭɟɦɵɯ�
ɩɨɪɨɲɤɨɜɵɯ�ɫɬɚɥɟɣ�ɫɦɟɲɚɟɬɫɹ�ɜ�ɫɬɪɨɧɭ�ɧɢɡɤɢɯ�ɬɟɦɩɟɪɚɬɭɪ��

ȼɵɜɨɞɵ
�� Ɉɩɪɟɞɟɥɟɧɵ� ɧɚɢɛɨɥɟɟ� ɛɥɚɝɨɩɪɢɹɬɧɵɟ� ɪɟɠɢɦɵ� ɩɨɥɭɱɟɧɢɹ� ɷɥɟɤɬɪɨɢɦɩɭɥɶɫɧɵɦ�

ɫɩɟɤɚɧɢɟɦ� ɫɪɟɞɧɟɭɝɥɟɪɨɞɢɫɬɵɯ� ɫɬɚɥɟɣ�� ɭɩɪɨɱɧɟɧɧɵɯ� ɧɚɧɨɪɚɡɦɟɪɧɵɦɢ� ɞɨɛɚɜɤɚɦɢ��
Ɍ ���� ɨɋ�ɢ�ɜɪɟɦɹ�ɜɵɞɟɪɠɤɢ����ɦɢɧ�

�� ɇɚ� ɨɫɧɨɜɚɧɢɢ� ɷɤɫɩɟɪɢɦɟɧɬɚɥɶɧɵɯ� ɞɚɧɧɵɯ� ɨɩɬɢɦɢɡɢɪɨɜɚɧɵ� ɫɨɫɬɚɜɵ� ɩɨɪɨɲɤɨɜɵɯ�
ɫɦɟɫɟɣ�� ɉɪɢ� ɜɜɟɞɟɧɢɢ� ɭɩɪɨɱɧɹɸɳɟɣ� ɞɨɛɚɜɤɢ� ɜ� ɤɨɥɢɱɟɫɬɜɟ� ����� ɦɚɫ��� ɧɚɛɥɸɞɚɟɬɫɹ�
ɧɚɢɥɭɱɲɟɟ� ɫɨɱɟɬɚɧɢɟ� ɦɟɯɚɧɢɱɟɫɤɢɯ� ɫɜɨɣɫɬɜ� ɩɨɪɨɲɤɨɜɵɯ� ɭɝɥɟɪɨɞɢɫɬɵɯ� ɫɬɚɥɟɣ� ɩɪɢ�
Ɍ ���� ɨɋ�ɢ�ɜɪɟɦɟɧɢ�ɜɵɞɟɪɠɤɢ����ɦɢɧ�

�� Ɉɩɪɟɞɟɥɟɧ� ɩɨɪɨɝ� ɯɥɚɞɧɨɥɨɦɤɨɫɬɢ� ɩɨɪɨɲɤɨɜɵɯ� ɫɬɚɥɟɣ�� ɩɨɡɜɨɥɹɸɳɢɣ� ɫɭɞɢɬɶ� ɨ�
ɜɨɡɦɨɠɧɨɫɬɢ� ɩɪɢɦɟɧɟɧɢɹ� ɢɯ� ɞɥɹ� ɪɚɛɨɬɵ� ɫ� ɭɞɚɪɧɵɦɢ� ɧɚɝɪɭɡɤɚɦɢ� ɜ� ɭɫɥɨɜɢɹɯ� ɧɢɡɤɢɯ�
ɬɟɦɩɟɪɚɬɭɪ�

Ɋɚɛɨɬɚ�ɜɵɩɨɥɧɟɧɚ�ɩɪɢ�ɮɢɧɚɧɫɨɜɨɣ�ɩɨɞɞɟɪɠɤɢ�ɊɎɎɂ� ɩɪɨɟɤɬ�ɧɨɦɟɪ������������

ɋɬɚɬɬɹ� ɩɪɢɫɜɹɱɟɧɚ� ɜɢɜɱɟɧɧɸ� ɩɪɨɰɟɫɭ� ɟɥɟɤɬɪɨɿɦɩɭɥɶɫɧɨ� ɫɩɿɤɚɧɧɹ�� ɩɪɢ� ɜɜɟɞɟɧɧɿ� ɜ�
ɩɨɪɨɲɤɨɜɭ� ɫɭɦɿɲ� ɧɚɧɨɪɨɡɦɿɪɧɢɯ� ɡɦɿɰɧɸɸɱɢɯ� ɞɨɛɚɜɨɤ� ɪɿɡɧɨʀ� ɩɪɢɪɨɞɢ� ɿ� ɤɨɧɰɟɧɬɪɚɰɿʀ�� ɍ�
ɪɨɛɨɬɿ�ɛɭɥɢ�ɜɢɡɧɚɱɟɧɿ�ɧɚɣɛɿɥɶɲ�ɫɩɪɢɹɬɥɢɜɿ�ɪɟɠɢɦɢ�ɟɥɟɤɬɪɨɿɦɩɭɥɶɫɧɨ�ɫɩɿɤɚɧɧɹ��

Ʉɥɸɱɨɜɿ�ɫɥɨɜɚ��ɩɨɪɨɲɤɨɜɚ�ɫɭɦɿɲ��ɧɚɧɨɪɨɡɦɿɪɧɿ�ɡɦɿɰɧɸɸɱɿ�ɞɨɛɚɜɤɢ��ɟɥɟɤɬɪɨɿɦɩɭɥɶɫɧɟ�
ɫɩɿɤɚɧɧɹ�� ɪɟɠɢɦɢ� ɟɥɟɤɬɪɨɿɦɩɭɥɶɫɧɨ� ɫɩɿɤɚɧɧɹ�� ɦɟɯɚɧɿɱɧɿ� ɜɥɚɫɬɢɜɨɫɬɿ�� ɜɢɩɪɨɛɭɜɚɧɧɹ��
ɫɬɪɭɤɬɭɪɚ�ɦɚɬɟɪɿɚɥɭ�

7KH�DUWLFOH�LV�GHYRWHG�WR�LQYHVWLJDWLRQ�RI�VSDUN�SODVPD�VLQWHULQJ��636��RI�D�SRZGHU�PL[WXUH�
ZLWK� YDULRXV� QDQRVL]HG� UHLQIRUFLQJ� DGGLWLYHV� RI� GLIIHUHQW� QDWXUH� DQG� FRQFHQWUDWLRQ�� 7KH� PRVW�
IDYRXUDEOH�636�SDUDPHWHUV�DUH�GHWHUPLQHG�

.H\�ZRUGV��SRZGHU�PL[WXUH�QDQRVFDOH�KDUGHQLQJ�DGGLWLYHV�HOHFWURSXOVH�VLQWHULQJ��VLQWHULQJ�
PRGHV�RI�HOHFWUR�PHFKDQLFDO�SURSHUWLHV��WKH�WHVW�VWUXFWXUH�RI�WKH�PDWHULDO�

Ʌɢɬɟɪɚɬɭɪɚ
�� Ɋɚɣɱɟɧɤɨ Ⱥ� ɂ��Ɉɫɧɨɜɵ�ɩɪɨɰɟɫɫɚ�ɫɩɟɤɚɧɢɹ�ɩɨɪɨɲɤɨɜ�ɩɪɨɩɭɫɤɚɧɢɟɦ�ɷɥɟɤɬɪɢɱɟɫɤɨɝɨ�

ɬɨɤɚ��± Ɇ���Ɇɟɬɚɥɥɭɪɝɢɹ��������± ����ɫ�
�� ȿɪɟɦɟɟɜɚ� ɀ�� ȼ��� ɇɢɬɤɢɧ� ɇ�� Ɇ��� ɒɚɪɢɩɡɹɧɨɜɚ� Ƚ�� ɏ�� Ɉɫɨɛɟɧɧɨɫɬɢ� ɩɪɢɦɟɧɟɧɢɹ�

ɧɚɧɨɪɚɡɦɟɪɧɵɯ� ɩɨɪɨɲɤɨɜ� ɭɝɥɟɪɨɞɚ� ɢ� ɯɪɨɦɚ� ɧɚ� ɩɪɨɰɟɫɫɵ� ɩɨɞɝɨɬɨɜɤɢ� ɲɢɯɬɵ� ɢ�
ɩɪɟɫɫɨɜɚɧɢɹ�ɩɨɪɨɲɤɨɜɵɯ�ɫɬɚɥɟɣ����ɂɡɜɟɫɬɢɹ�ɆȽɌɍ�©ɆȺɆɂª��± ������± ʋ����± ɋ� ���±
����

�� Ɋɨɦɚɧ� Ɉ�� ȼ��� Ƚɚɛɪɢɟɥɨɜ� ɂ�� ɉ�� ɋɩɪɚɜɨɱɧɢɤ� ɩɨ� ɩɨɪɨɲɤɨɜɨɣ� ɦɟɬɚɥɥɭɪɝɢɢ�� ɩɨɪɨɲɤɢ��
ɦɚɬɟɪɢɚɥɵ��ɩɪɨɰɟɫɫɵ��± Ɇɢɧɫɤ��Ȼɟɥɚɪɭɫ��������± ����ɫ�

�� Ɉɫɨɛɟɧɧɨɫɬɢ� ɩɪɢɦɟɧɟɧɢɹ� ɧɟɬɪɚɞɢɰɢɨɧɧɵɯ� ɭɝɥɟɪɨɞɫɨɞɟɪɠɚɳɢɯ� ɤɨɦɩɨɧɟɧɬɨɜ� ɜ�
ɬɟɯɧɨɥɨɝɢɢ�ɩɨɪɨɲɤɨɜɵɯ�ɫɬɚɥɟɣ��ɋɨɨɛɳɟɧɢɟ����ȼɥɢɹɧɢɟ�ɬɟɯɧɨɥɨɝɢɱɟɫɤɢɯ�ɮɚɤɬɨɪɨɜ�ɧɚ�
ɫɬɪɭɤɬɭɪɨɨɛɪɚɡɨɜɚɧɢɟ� ɢ� ɫɜɨɣɫɬɜɚ� ɝɨɪɹɱɟɞɟɮɨɪɦɢɪɨɜɚɧɧɵɯ� ɩɨɪɨɲɤɨɜɵɯ� ɫɬɚɥɟɣ� ��ɀ��
ȼ�� ȿɪɟɦɟɟɜɚ�� ȼ� ɂ� Ʉɨɫɬɢɤɨɜ�� ɘ�� Ƚ�� Ⱦɨɪɨɮɟɟɜ� ɢ� ɞɪ�� ��ɉɨɪɨɲɤɨɜɚɹ� ɦɟɬɚɥɥɭɪɝɢɹ� ɢ�
ɮɭɧɤɰɢɨɧɚɥɶɧɵɟ�ɩɨɤɪɵɬɢɹ��± ������± ʋ����± ɋ����±���

ɉɨɫɬɭɩɢɥɚ���������


