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ȼ� Ɇ��ȼɨɥɤɨɝɨɧ��ɞ�ɪ�ɬɟɯɧ��ɧɚɭɤ� ɋ� Ʉ��Ⱥɜɪɚɦɱɭɤ��ɘ� Ⱥ��Ɏɟɞɨɪɚɧ�
Ⱥ� ȼ��Ʉɪɚɜɱɭɤ� ɤɚɧɞɢɞɚɬɵ�ɬɟɯɧɢɱɟɫɤɢɯ�ɧɚɭɤ� ɂ� ɂ��Ȼɭɠɚɧɫɤɚɹ��ɢɧɠ�

ɂɧɫɬɢɬɭɬ�ɩɪɨɛɥɟɦ�ɦɚɬɟɪɢɚɥɨɜɟɞɟɧɢɹ�ɢɦ��ɂ�ɇ��Ɏɪɚɧɰɟɜɢɱɚ�ɇȺɇ�ɍɤɪɚɢɧɵ��ɝ��Ʉɢɟɜ

ɈɋɈȻȿɇɇɈɋɌɂ�ɎɈɊɆɂɊɈȼȺɇɂə�ɆɂɄɊɈɆȿɏȺɇɂɑȿɋɄɂɏ�
ɏȺɊȺɄɌȿɊɂɋɌɂɄ�ɄɈɆɉɈɁɂɐɂɈɇɇɕɏ�ɉɋɌɆ�ɋɂɋɌȿɆɕ�

©ȼɘɊɌɐɂɌɇɕɃ�ɇɂɌɊɂȾ�ȻɈɊȺ�± ȺɅɆȺɁª

ɉɪɢɜɟɞɟɧɵ� ɪɟɡɭɥɶɬɚɬɵ� ɢɫɫɥɟɞɨɜɚɧɢɣ� ɦɢɤɪɨɦɟɯɚɧɢɱɟɫɤɢɯ� ɯɚɪɚɤɬɟɪɢɫɬɢɤ� ɤɨɦɩɨɡɢɰɢɨɧɧɵɯ�
ɉɋɌɆ��ɩɨɥɭɱɟɧɧɵɯ�ɫɩɟɤɚɧɢɟɦ�ɩɨɪɨɲɤɨɜɵɯ�ɫɦɟɫɟɣ�ɧɚ�ɨɫɧɨɜɟ�ɜɸɪɬɰɢɬɧɨɝɨ�ɧɢɬɪɢɞɚ�ɛɨɪɚ�ɢ�ɚɥɦɚɡɨɜ�
ɪɚɡɥɢɱɧɨɝɨ� ɩɪɨɢɫɯɨɠɞɟɧɢɹ� ɢ� ɞɢɫɩɟɪɫɧɨɫɬɢ�� ɍɫɬɚɧɨɜɥɟɧɨ�� ɱɬɨ� ɦɚɤɫɢɦɚɥɶɧɭɸ� ɬɜɟɪɞɨɫɬɶ�
+9  �� � ���� Ƚɉɚ� ɢɦɟɟɬ� ɤɨɦɩɨɡɢɰɢɨɧɧɵɣ� ɉɋɌɆ� ɧɚ� ɨɫɧɨɜɟ� ɚɥɦɚɡɨɜ� ɫɬɚɬɢɱɟɫɤɨɝɨ� ɫɢɧɬɟɡɚ��
ɩɨɥɭɱɟɧɧɵɣ�ɩɪɢ�ɬɟɦɩɟɪɚɬɭɪɟ�Ɍ  ���� �ɋ�

Ʉɥɸɱɟɜɵɟ�ɫɥɨɜɚ� ɤɨɦɩɨɡɢɬ��ɮɚɡɚ�ɜɵɫɨɤɨɝɨ�ɞɚɜɥɟɧɢɹ��ɧɢɬɪɢɞ�ɛɨɪɚ��ɚɥɦɚɡ�

ȼɜɟɞɟɧɢɟ�
ɋɨɡɞɚɧɢɟ� ɚɪɦɢɪɨɜɚɧɧɵɯ� ɤɨɦɩɨɡɢɰɢɨɧɧɵɯ� ɉɋɌɆ� ɫ� ɤɨɦɛɢɧɢɪɨɜɚɧɧɨɣ� ɫɬɪɭɤɬɭɪɨɣ�

ɩɨɡɜɨɥɹɟɬ� ɡɧɚɱɢɬɟɥɶɧɨ� ɪɚɫɲɢɪɢɬɶ� ɜɨɡɦɨɠɧɨɫɬɢ� ɪɟɝɭɥɢɪɨɜɚɧɢɹ� ɫɜɨɣɫɬɜ� ɩɨɥɭɱɚɟɦɵɯ�
ɦɚɬɟɪɢɚɥɨɜ�ɜ�ɫɨɨɬɜɟɬɫɬɜɢɢ�ɫ�ɢɯ�ɮɭɧɤɰɢɨɧɚɥɶɧɵɦ�ɧɚɡɧɚɱɟɧɢɟɦ��Ɉɞɧɢɦ�ɢɡ�ɩɭɬɟɣ�ɭɩɪɚɜɥɟɧɢɹ�
ɮɨɪɦɢɪɨɜɚɧɢɟɦ� ɮɢɡɢɤɨ�ɦɟɯɚɧɢɱɟɫɤɢɯ� ɯɚɪɚɤɬɟɪɢɫɬɢɤ� ɫɜɟɪɯɬɜɟɪɞɵɯ� ɦɚɬɟɪɢɚɥɨɜ� ɧɚ� ɨɫɧɨɜɟ�
ɩɥɨɬɧɵɯ� ɦɨɞɢɮɢɤɚɰɢɣ� ɧɢɬɪɢɞɚ� ɛɨɪɚ� ɹɜɥɹɟɬɫɹ� ɢɫɩɨɥɶɡɨɜɚɧɢɟ� ɪɚɡɥɢɱɧɵɯ� ɞɨɛɚɜɨɤ�� ɤɨɬɨɪɵɟ�
ɫɩɨɫɨɛɫɬɜɭɸɬ�ɭɥɭɱɲɟɧɢɸ�ɭɩɥɨɬɧɟɧɢɹ�ɢ�ɫɩɟɤɚɧɢɹ� ɚ�ɬɚɤɠɟ�ɫɭɳɟɫɬɜɟɧɧɨ ɜɥɢɹɸɬ ɧɚ�ɯɚɪɚɤɬɟɪ�
ɮɚɡɨɜɵɯ� ɢ� ɫɬɪɭɤɬɭɪɧɵɯ� ɩɪɟɜɪɚɳɟɧɢɣ� ɩɪɢ� ɛɚɪɨɬɟɪɦɢɱɟɫɤɨɦ� ɜɨɡɞɟɣɫɬɜɢɢ� >�±�@�� ɇɚɩɪɢɦɟɪ��
ɩɪɢ� ɜɜɟɞɟɧɢɢ ɜ� ɢɫɯɨɞɧɵɣ� ɩɨɪɨɲɨɤ� ɜɸɪɬɰɢɬɧɨɝɨ� ɧɢɬɪɢɞɚ� ɛɨɪɚ� %1ɜ ɧɚɩɨɥɧɢɬɟɥɹ� ɜ� ɜɢɞɟ�
ɩɨɪɨɲɤɨɜ� ɝɟɤɫɚɧɢɬɚ�Ⱥ� >�@� ɫ ɜɵɫɨɤɢɦɢ ɮɢɡɢɤɨ�ɦɟɯɚɧɢɱɟɫɤɢɦɢ ɯɚɪɚɤɬɟɪɢɫɬɢɤɚɦɢ�
ɩɪɟɬɟɪɩɟɜɲɢɯ�ɨɩɪɟɞɟɥɟɧɧɵɟ ɮɚɡɨɜɵɟ�ɩɪɟɜɪɚɳɟɧɢɹ�%1ɜ ĺ %1ɫɮ��ɩɨɥɭɱɚɸɬ�ɜɵɫɨɤɨɩɥɨɬɧɵɣ�
ɤɨɦɩɨɡɢɰɢɨɧɧɵɣ�ɦɚɬɟɪɢɚɥ� ɜɵɫɨɤɨɣ� ɬɜɟɪɞɨɫɬɢ� ɢ� ɨɱɟɧɶ� ɜɹɡɤɭɸ�ɦɚɬɪɢɰɭ� �ɡɚ� ɫɱɟɬ� ɢɫɯɨɞɧɨɝɨ�
%1ɜ���ɱɬɨ�ɨɛɟɫɩɟɱɢɜɚɟɬ�ɜɨɡɦɨɠɧɨɫɬɶ�ɟɝɨ�ɪɚɛɨɬɵ�ɩɪɢ ɡɧɚɱɢɬɟɥɶɧɨɣ ɞɢɧɚɦɢɱɟɫɤɨɣ ɧɚɝɪɭɡɤɟ ɢ�
ɩɨɜɵɲɟɧɧɨɣ� ɢɡɧɨɫɨɫɬɨɣɤɨɫɬɢ�� ɋɨɞɟɪɠɚɧɢɟ ɬɜɟɪɞɵɯ� ɜɤɥɸɱɟɧɢɣ� ɩɨɪɨɲɤɨɜ� ɝɟɤɫɚɧɢɬɚ�Ⱥ�
ɫɩɨɫɨɛɫɬɜɭɟɬ�ɫɨɡɞɚɧɢɸ�ɭɫɥɨɜɢɣ��ɩɪɟɞɨɬɜɪɚɳɚɸɳɢɯ�ɨɛɪɚɡɨɜɚɧɢɟ�ɝɪɚɮɢɬɨɩɨɞɨɛɧɨɝɨ�ɧɢɬɪɢɞɚ�
ɛɨɪɚ� ɜ� ɦɚɬɪɢɰɟ� ɢɡ� %1ɜ�� ɧɚ� ɧɚɱɚɥɶɧɵɯ� ɫɬɚɞɢɹɯ� ɫɩɟɤɚɧɢɹ� ɦɚɬɟɪɢɚɥɚ� ɜɫɥɟɞɫɬɜɢɟ ɛɨɥɶɲɟɣ�
ɭɩɥɨɬɧɹɟɦɨɫɬɢ� ɫɦɟɫɢ� %1ɜ ɫ� ɧɚɩɨɥɧɢɬɟɥɟɦ�� ɢ� ɩɨɡɜɨɥɹɟɬ� ɫɩɟɤɚɬɶ ɩɪɢ� ɛɨɥɟɟ� ɧɢɡɤɢɯ�
ɩɚɪɚɦɟɬɪɚɯ�� ɩɪɢ� ɤɨɬɨɪɵɯ� ɜɤɥɸɱɟɧɢɹ� ɢɡ� ɝɟɤɫɚɧɢɬɚ�Ⱥ� ɩɪɟɬɟɪɩɟɜɚɸɬ� ɞɚɥɶɧɟɣɲɟɟ� ɮɚɡɨɜɨɟ�
ɩɪɟɜɪɚɳɟɧɢɟ�%1ɜ ĺ %1ɫɮ�� ɚ� ɜ� ɦɚɬɪɢɱɧɨɦ� ɦɚɬɟɪɢɚɥɟ� ɢɡ� ɢɫɯɨɞɧɵɯ� ɩɨɪɨɲɤɨɜ�%1ɜ ɮɚɡɨɜɵɣ�
ɩɟɪɟɯɨɞ�ɨɫɭɳɟɫɬɜɥɹɟɬɫɹ�ɥɢɲɶ�ɱɚɫɬɢɱɧɨ��ɱɬɨ�ɢ�ɨɛɟɫɩɟɱɢɜɚɟɬ�ɦɚɬɪɢɰɟ�ɩɨɜɵɲɟɧɧɭɸ�ɭɞɚɪɧɭɸ�
ɜɹɡɤɨɫɬɶ�� ɗɬɨɬ� ɩɪɢɧɰɢɩ� ɢɫɩɨɥɶɡɨɜɚɧ� ɩɪɢ� ɫɨɡɞɚɧɢɢ� ɤɨɦɩɨɡɢɰɢɨɧɧɨɝɨ� ɦɚɬɟɪɢɚɥɚ� ɧɚ� ɨɫɧɨɜɟ�
ɫɮɚɥɟɪɢɬɧɨɝɨ�ɧɢɬɪɢɞɚ�ɛɨɪɚ�± ɝɟɬɟɪɨɧɢɬɚ >�@�

ɉɪɢ�ɜɜɟɞɟɧɢɢ ɜ�ɢɫɯɨɞɧɵɟ�ɩɨɪɨɲɤɢ�%1ɜ ɩɨɥɢɤɪɢɫɬɚɥɥɢɱɟɫɤɢɯ ɱɚɫɬɢɰ�ɤɨɦɩɨɡɢɰɢɨɧɧɨɝɨ�
ɤɟɪɚɦɢɱɟɫɤɨɝɨ� ɦɚɬɟɪɢɚɥɚ� ɧɚ� ɨɫɧɨɜɟ� ɧɢɬɪɢɞɚ� ɤɪɟɦɧɢɹ >�@� ɬɨɪɦɨɡɢɬɫɹ ɢɯ� ɞɪɨɛɥɟɧɢɟ� ɩɪɢ
ɫɩɟɤɚɧɢɢ �ɜ�ɨɬɥɢɱɢɟ�ɨɬ�ɫɩɟɤɚɧɢɹ�ɱɢɫɬɨɝɨ�%1ɜ ɩɪɢ�ɩɨɥɭɱɟɧɢɢ�ɝɟɤɫɚɧɢɬɚ�Ɋ���ɱɬɨ�ɫɩɨɫɨɛɫɬɜɭɟɬ
ɩɨɞɚɜɥɟɧɢɸ� ɨɛɪɚɬɧɨɝɨ� ɩɪɟɜɪɚɳɟɧɢɹ� %1ɜ ĺ %1ɝ ɢ� ɫɭɳɟɫɬɜɟɧɧɨɦɭ ɜɥɢɹɧɢɸ ɧɚ�
ɪɟɤɪɢɫɬɚɥɥɢɡɚɰɢɸ��ɉɪɢ�ɛɨɥɟɟ�ɞɟɬɚɥɶɧɨɦ ɪɚɫɫɦɨɬɪɟɧɢɢ ɨɫɨɛɟɧɧɨɫɬɟɣ�ɩɨɥɭɱɟɧɢɹ�ɦɚɬɟɪɢɚɥɚ�ɜ�
ɷɬɨɣ�ɫɢɫɬɟɦɟ�ɛɵɥɢ�ɜɵɹɜɥɟɧɵ ɡɧɚɱɢɬɟɥɶɧɵɟ�ɪɚɡɥɢɱɢɹ�ɩɨɜɟɞɟɧɢɹ ɱɢɫɬɵɯ�ɩɨɪɨɲɤɨɜ�ɢ�ɩɨɪɨɲɤɨɜ�
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���

ɫ� ɧɚɩɨɥɧɢɬɟɥɟɦ� ɤɚɤ� ɩɪɢ ɩɪɟɫɫɨɜɚɧɢɢ�� ɬɚɤ� ɢ� ɫɩɟɤɚɧɢɢ ɢ� ɫɬɪɭɤɬɭɪɨɨɛɪɚɡɨɜɚɧɢɢ >�@�� ɩɪɢɱɟɦ�
ɛɨɥɶɲɨɟ�ɡɧɚɱɟɧɢɟ�ɩɪɢ�ɷɬɨɦ�ɢɦɟɥ ɪɚɡɦɟɪ�ɱɚɫɬɢɰ�ɧɚɩɨɥɧɢɬɟɥɹ�

ɉɪɢ� ɫɩɟɤɚɧɢɢ�ɱɢɫɬɵɯ�ɩɨɪɨɲɤɨɜ�%1ɜ��ɱɚɫɬɢɰɵ ɩɨɪɨɲɤɚ�� ɜ� ɨɛɪɚɡɰɚɯ� ɫ�ɧɚɩɨɥɧɢɬɟɥɟɦ�
ɪɚɡɦɟɪɨɦ�ɧɟɫɤɨɥɶɤɨ�ɞɟɫɹɬɤɨɜ�ɦɢɤɪɨɧ�ɞɪɨɛɹɬɫɹ�ɧɚ�ɪɚɫɫɬɨɹɧɢɢ�ɛɨɥɟɟ��� ɦɤɦ�ɨɬ�ɜɤɥɸɱɟɧɢɹ��ɚ�
ɜɛɥɢɡɢ� ɱɚɫɬɢɰɵ�ɧɚɩɨɥɧɢɬɟɥɹ� ɞɪɨɛɥɟɧɢɟ�ɧɟɡɧɚɱɢɬɟɥɶɧɨɟ��ɇɚɛɥɸɞɚɟɬɫɹ ɚɤɤɨɦɨɞɚɰɢɹ� ɱɚɫɬɢɰ�
%1ɜ� ɫ�ɱɚɫɬɢɰɚɦɢ�ɧɚɩɨɥɧɢɬɟɥɹ�ɩɭɬɟɦ�ɨɛɪɚɡɨɜɚɧɢɹ�ɦɚɥɨɭɝɥɨɜɵɯ�ɝɪɚɧɢɰ�ɦɟɠɞɭ�ɮɪɚɝɦɟɧɬɚɦɢ�
ɪɚɡɦɟɪɨɦ� ɩɨɪɹɞɤɚ� ���� ɦɤɦ� ɜɫɥɟɞɫɬɜɢɟ ɢɡɝɢɛɚ� ɱɚɫɬɢɰ� %1ɜ ɞɨ� ����� ɉɪɢ ɪɚɡɦɟɪɟ ɱɚɫɬɢɰ�
ɧɚɩɨɥɧɢɬɟɥɹ� ɦɟɧɟɟ� �� ɦɤɦ� ɪɚɡɥɢɱɢɹ� ɜ� ɞɪɨɛɥɟɧɢɢ� %1ɜ� ɜɛɥɢɡɢ� ɢ� ɨɬɞɚɥɟɧɢɢ� ɨɬ� ɧɟɝɨ� ɦɟɧɟɟ�
ɫɭɳɟɫɬɜɟɧɧɵ�� Ɉɞɧɚɤɨ ɩɪɢ� ɷɬɨɦ� ɜɨɡɧɢɤɚɟɬ ɷɮɮɟɤɬ� ɨɛɜɨɥɚɤɢɜɚɧɢɹ� ɱɚɫɬɢɰ� ɧɚɩɨɥɧɢɬɟɥɹ�
�ɚɤɤɨɦɨɞɚɰɢɢ ɱɚɫɬɢɰ�%1ɜ�� ɩɪɨɹɜɥɹɸɳɢɣɫɹ ɜ� ɪɟɡɤɨɦ� ɨɫɥɚɛɥɟɧɢɢ� ɬɟɤɫɬɭɪɵ� ɭɤɥɚɞɤɢ� ɱɚɫɬɢɰ�
ɜɨ� ɜɫɟɦ� ɨɛɴɟɦɟ� ɨɛɪɚɡɰɨɜ�� ȼ� ɪɟɡɭɥɶɬɚɬɟ� ɫɧɢɠɚɟɬɫɹ� ɫɬɟɩɟɧɶ� ɦɟɯɚɧɢɱɟɫɤɨɝɨ� ɢɡɦɟɥɶɱɟɧɢɹ�
ɢɫɯɨɞɧɵɯ�ɱɚɫɬɢɰ��ɢ�ɮɪɚɝɦɟɧɬɚɰɢɹ�ɡɟɪɟɧ�ɨɫɭɳɟɫɬɜɥɹɟɬɫɹ�ɡɚ�ɫɱɟɬ�ɧɨɜɵɯ�ɦɟɠɡɟɪɟɧɧɵɯ�ɝɪɚɧɢɰ�
ɛɟɡ�ɧɚɪɭɲɟɧɢɹ�ɫɩɥɨɲɧɨɫɬɢ�ɦɢɤɪɨɨɛɴɟɦɨɜ ɨɛɪɚɡɰɚ��ɉɪɢ�ɫɩɟɤɚɧɢɢ�ɦɚɬɪɢɰɚ�ɧɟ�ɢɡɦɟɥɶɱɚɟɬɫɹ�
ɞɨ�ɜɵɫɨɤɨɞɢɫɩɟɪɫɧɨɝɨ�ɫɨɫɬɨɹɧɢɹ�ɤɚɤ�ɩɪɢ�ɫɩɟɤɚɧɢɢ�%1ɜ ɜ�ɱɢɫɬɨɦ�ɜɢɞɟ��ɉɪɢɜɟɞɟɧɧɚɹ�ɤɚɪɬɢɧɚ�
ɭɩɥɨɬɧɟɧɢɹ�%1ɜ ɜ�ɫɦɟɫɢ�ɫ�ɧɚɩɨɥɧɢɬɟɥɟɦ�ɨɛɟɫɩɟɱɢɜɚɟɬ�ɟɝɨ�ɩɪɚɤɬɢɱɟɫɤɢ�ɩɨɥɧɨɟ� ɭɩɥɨɬɧɟɧɢɟ�
ɧɚ�ɩɟɪɜɵɯ ɫɬɚɞɢɹɯ�ɫɩɟɤɚɧɢɹ�

Ɉɩɢɫɚɧɧɵɟ� ɨɫɨɛɟɧɧɨɫɬɢ� ɭɩɥɨɬɧɟɧɢɹ� ɜɥɢɹɸɬ� ɬɚɤɠɟ ɧɚ� ɮɚɡɨɜɨɟ ɩɪɟɜɪɚɳɟɧɢɟ
%1ɜ ĺ %1ɫɮ��Ʉɪɨɦɟ�ɬɨɝɨ��ɱɬɨ�ɩɨɪɨɲɤɢ�%1ɜ ɜ�ɬɚɤɨɣ�ɫɢɫɬɟɦɟ�ɤ�ɦɨɦɟɧɬɭ�ɧɚɱɚɥɚ�ɩɪɟɜɪɚɳɟɧɢɹ�ɜ�
ɫɮɚɥɟɪɢɬɧɭɸ�ɦɨɞɢɮɢɤɚɰɢɸ�ɧɟ�ɞɨɫɬɢɝɚɸɬ�ɜɵɫɨɤɨɞɢɫɩɟɪɫɧɨɝɨ�ɫɨɫɬɨɹɧɢɹ��ɧɟɨɛɯɨɞɢɦɨɝɨ�ɞɥɹ�
ɫɬɢɦɭɥɢɪɨɜɚɧɢɹ� ɩɟɪɟɯɨɞɚ�%1ɜ ĺ %1ɫɮ�� ɧɚɨɛɨɪɨɬ�� ɜ� ɩɪɢɥɟɝɚɸɳɢɯ� ɤ� ɱɚɫɬɢɰɚɦ� ɧɚɩɨɥɧɢɬɟɥɹ�
ɦɢɤɪɨɨɛɴɟɦɚɯ� ɱɚɫɬɢɰɵ %1ɜ ɭɬɨɥɳɚɸɬɫɹ ɜɫɥɟɞɫɬɜɢɟ� ɜɡɚɢɦɧɨɝɨ ɩɪɢɩɟɤɚɧɢɹ� ɩɨ� ɛɚɡɢɫɧɨɣ�
ɩɥɨɫɤɨɫɬɢ�� Ɍɨɥɳɢɧɚ� ɨɬɞɟɥɶɧɵɯ� ©ɪɚɫɩɭɯɲɢɯª� ɱɚɫɬɢɰ� %1ɜ ɜ� ɤɨɧɬɚɤɬɧɨɦ� ɫɥɨɟ� ɱɚɫɬɨ�
ɩɪɟɜɵɲɚɟɬ� ɦɚɤɫɢɦɚɥɶɧɭɸ� ɬɨɥɳɢɧɭ� ɢɫɯɨɞɧɵɯ� ɱɚɫɬɢɰ� �§���� ɦɤɦ��� ɚ� ɜ� ©ɬɨɥɫɬɵɯª ɱɚɫɬɢɰɚɯ�
ɩɪɟɜɪɚɳɟɧɢɟ %1ɜ ĺ %1ɫɮ ɩɪɨɬɟɤɚɟɬ� ɦɟɞɥɟɧɧɟɟ >�@�� Ʉ ɢɡɦɟɧɟɧɢɸ ɮɚɡɨɜɨɝɨ� ɩɪɟɜɪɚɳɟɧɢɹ�
ɩɪɢɜɨɞɢɬ� ɬɚɤɠɟ ɫɞɜɢɝɨɜɵɟ ɧɚɩɪɹɠɟɧɢɹ�� ɜɵɡɜɚɧɧɵɟ ɩɪɢɫɭɬɫɬɜɢɟɦ� ɱɚɫɬɢɰ� ɧɚɩɨɥɧɢɬɟɥɹ��
ɤɨɬɨɪɵɟ�ɨɛɥɟɝɱɚɸɬ�ɫɞɜɢɝɨɜɵɣ�ɩɟɪɟɯɨɞ�%1ɜ ĺ %1ɫɮ�

Ʉɨɧɟɱɧɚɹ� ɫɬɪɭɤɬɭɪɚ� ɦɚɬɟɪɢɚɥɚ� ɨɩɪɟɞɟɥɹɟɬɫɹ� ɤɪɢɫɬɚɥɥɨɪɢɟɧɬɢɪɨɜɚɧɧɵɦ
ɩɪɟɜɪɚɳɟɧɢɟɦ %1ɜ ĺ %1ɫɮ ɜ� ɨɛɴɟɦɟ� ɡɟɪɧɚ� ɢ� ɪɟɤɪɢɫɬɚɥɥɢɡɚɰɢɨɧɧɵɦ ɪɨɫɬɨɦ ɫɮɚɥɟɪɢɬɧɨɣ�
ɮɚɡɵ� ɧɚ� ɝɪɚɧɢɰɟ� ɡɟɪɟɧ� ȼ� ɷɬɨɣ� ɫɜɹɡɢ�� ɞɥɹ� ɩɨɥɭɱɟɧɢɹ� ɨɞɧɨɪɨɞɧɨɣ� ɞɢɫɩɟɪɫɧɨɣ� ɫɬɪɭɤɬɭɪɵ�
ɧɟɨɛɯɨɞɢɦɨ�� ɱɬɨɛɵ� ɪɟɤɪɢɫɬɚɥɥɢɡɚɰɢɹ ɨɯɜɚɬɵɜɚɥɚ ɜɫɟ� ɦɟɠɡɟɪɟɧɧɵɟ� ɝɪɚɧɢɰɵ� ɦɚɬɟɪɢɚɥɚ�� ȼ�
ɤɨɦɩɨɡɢɬɟ� ɨɧɚ� ɩɪɟɞɫɬɚɜɥɹɟɬ� ɫɨɛɨɣ� ɫɦɟɫɶ� ɞɟɮɟɤɬɧɵɯ� ɡɟɪɟɧ�� ɱɚɫɬɢɱɧɨ� ɢɥɢ� ɩɨɥɧɨɫɬɶɸ�
ɩɪɨɲɟɞɲɢɯ�ɮɚɡɨɜɨɟ�ɩɪɟɜɪɚɳɟɧɢɟ�%1ɜ ĺ %1ɫɮ ɩɨ�ɤɪɢɫɬɚɥɥɨɨɪɢɟɧɬɢɪɨɜɚɧɧɨɦɭ�ɦɟɯɚɧɢɡɦɭ��ɢ�
ɛɨɥɟɟ�ɫɨɜɟɪɲɟɧɧɵɯ�ɡɟɪɟɧ�%1ɫɮ��ɨɛɪɚɡɨɜɚɜɲɢɯɫɹ ɩɪɢ�ɩɨɫɥɟɞɭɸɳɟɣ�ɪɟɤɪɢɫɬɚɥɥɢɡɚɰɢɢ��Ɍɚɤɢɦ�
ɨɛɪɚɡɨɦ��ɩɪɢ�ɜɜɟɞɟɧɢɢ�ɜ ɫɨɫɬɚɜ�ɢɫɯɨɞɧɵɯ�ɩɨɪɨɲɤɨɜ�ɜɸɪɬɰɢɬɧɨɝɨ�ɧɢɬɪɢɞɚ�ɛɨɪɚ�ɧɚɩɨɥɧɢɬɟɥɹ�
ɢɡɦɟɧɟɧɹɟɬɫɹ ɦɟɯɚɧɢɡɦ� ɮɚɡɨɜɨɝɨ� ɩɪɟɜɪɚɳɟɧɢɹ� %1ɜ ĺ %1ɫɮ�� ɢ� ɤɚɤ� ɫɥɟɞɫɬɜɢɟ�� ɫɬɪɭɤɬɭɪɧɨɟ
ɫɨɫɬɨɹɧɢɟ ɦɚɬɟɪɢɚɥɚ� ɢ� ɟɝɨ� ɫɜɨɣɫɬɜ� ɩɨ� ɫɪɚɜɧɟɧɢɸ� ɫ� ɦɚɬɟɪɢɚɥɨɦ�� ɮɨɪɦɢɪɭɸɳɟɦɫɹ� ɩɪɢ�
ɛɚɪɨɬɟɪɦɢɱɟɫɤɨɣ�ɨɛɪɚɛɨɬɤɟ�ɱɢɫɬɨɝɨ�%1ɜ�

ɐɟɥɶ ɧɚɫɬɨɹɳɟɣ ɪɚɛɨɬɵ ± ɢɡɭɱɢɬɶ ɜɥɢɹɧɢɟ� ɧɚɩɨɥɧɢɬɟɥɹ� ɜ� ɜɢɞɟ� ɚɥɦɚɡɨɜ� ɪɚɡɥɢɱɧɨɝɨ�
ɩɪɨɢɫɯɨɠɞɟɧɢɹ� ɢ� ɞɢɫɩɟɪɫɧɨɫɬɢ� ɧɚ� ɮɨɪɦɢɪɨɜɚɧɢɟ� ɦɢɤɪɨɦɟɯɚɧɢɱɟɫɤɢɯ� ɯɚɪɚɤɬɟɪɢɫɬɢɤ�
ɤɨɦɩɨɡɢɰɢɨɧɧɨɝɨ�ɦɚɬɟɪɢɚɥɚ�ɧɚ�ɨɫɧɨɜɟ�ɜɸɪɬɰɢɬɧɨɝɨ�ɧɢɬɪɢɞɚ�ɛɨɪɚ�

Ɇɟɬɨɞɢɤɚ�ɷɤɫɩɟɪɢɦɟɧɬɨɜ�ɢ�ɢɫɫɥɟɞɨɜɚɧɢɣ�
Ⱦɥɹ� ɩɨɥɭɱɟɧɢɹ� ɩɨɥɢɤɪɢɫɬɚɥɥɢɱɟɫɤɢɯ� ɨɛɪɚɡɰɨɜ� ɢɫɩɨɥɶɡɨɜɚɥɢ� ɩɨɪɨɲɤɢ�

ɭɥɶɬɪɚɞɢɫɩɟɪɫɧɨɝɨ� ɚɥɦɚɡɚ� ɍȾȺ� ɫ� ɱɚɫɬɢɰɚɦɢ ɪɚɡɦɟɪɨɦ� �±�� ɧɦ�� ɚɥɦɚɡɨɜ� ɤɚɬɚɥɢɬɢɱɟɫɤɨɝɨ�
ɫɢɧɬɟɡɚ�ɡɟɪɧɢɫɬɨɫɬɶɸ������ ɢ ���� ɦɤɦ�ɢ�ɜɸɪɬɰɢɬɧɨɝɨ�ɧɢɬɪɢɞɚ�ɛɨɪɚ�%1ɜ��ɩɨɥɭɱɟɧɧɨɝɨ�ɭɞɚɪɧɨ�
ɜɨɥɧɨɜɵɦ�ɦɟɬɨɞɨɦ��ɫ�ɱɚɫɬɢɰɚɦɢ ɜ�ɛɚɡɢɫɧɨɣ�ɩɥɨɫɤɨɫɬɢ�ɪɚɡɦɟɪɨɦ����±��� ɦɤɦ�

ɒɢɯɬɭ�ɢɡ�ɷɬɢɯ�ɩɨɪɨɲɤɨɜ�ɝɨɬɨɜɢɥɢ�ɫɥɟɞɭɸɳɢɦ�ɨɛɪɚɡɨɦ��ɉɨɪɨɲɤɢ�ɚɥɦɚɡɨɜ�ɪɚɡɥɢɱɧɨɝɨ�
ɩɪɨɢɫɯɨɠɞɟɧɢɹ� ɡɚɫɵɩɚɥɢ� ɜ� ɟɦɤɨɫɬɶ� ɫ� ɷɬɢɥɨɜɵɦ� ɫɩɢɪɬɨɦ�� ɬɳɚɬɟɥɶɧɨ� ɩɟɪɟɦɟɲɢɜɚɥɢ�� ɚ� ɡɚɬɟɦ�



ɊȺɁȾȿɅ����ɂɇɋɌɊɍɆȿɇɌȺɅɖɇɕȿ��ɄɈɇɋɌɊɍɄɐɂɈɇɇɕȿ�ɂ�ɎɍɇɄɐɂɈɇȺɅɖɇɕȿ�ɆȺɌȿɊɂȺɅɕ
ɇȺ�ɈɋɇɈȼȿ�ȺɅɆȺɁȺ�ɂ�ɄɍȻɂɑȿɋɄɈȽɈ�ɇɂɌɊɂȾȺ�ȻɈɊȺ

���

ɩɨɪɰɢɹɦɢ�� ɩɨɫɬɨɹɧɧɨ� ɩɨɦɟɲɢɜɚɹ� ɷɬɭ� ɫɦɟɫɶ�� ɞɨɛɚɜɥɹɥɢ� ɩɨɪɨɲɨɤ� ɜɸɪɬɰɢɬɧɨɝɨ� ɧɢɬɪɢɞɚ� ɛɨɪɚ��
ɋɨɨɬɧɨɲɟɧɢɟ� ɚɥɦɚɡɨɜ� ɤ� %1ɜ ɫɨɫɬɚɜɥɹɥɨ� ����� ɜɟɫ�� ɋɦɟɫɶ� ɩɨɪɨɲɤɨɜ� ©%1ɜ �� ɚɥɦɚɡª� ɜ�
ɫɩɢɪɬɨɜɨɦ�ɪɚɫɬɜɨɪɟ�ɩɟɪɟɦɟɲɢɜɚɥɢ ɜ�ɬɟɱɟɧɢɟ���ɱ�ɫɦɟɫɢɬɟɥɟɦ ɬɢɩɚ�©ɩɶɹɧɚɹ�ɛɨɱɤɚª��ɉɨɫɥɟ�ɷɬɨɝɨ�
ɩɨɥɭɱɟɧɧɭɸ�ɫɦɟɫɶ�ɩɨɪɨɲɤɨɜ�ɨɛɪɚɛɚɬɵɜɚɥɢ�ɧɚ�ɭɥɶɬɪɚɡɜɭɤɨɜɨɦ�ɞɢɫɩɟɪɝɚɬɨɪɟ�ɬɢɩɚ�ɍɁȾɇ�Ⱥ�ɞɥɹ�
ɢɯ�ɛɨɥɟɟ�ɪɚɜɧɨɦɟɪɧɨɝɨ�ɩɨ�ɪɚɫɩɪɟɞɟɥɟɧɢɸ�ɫɨɫɬɨɹɧɢɹ��ɚ�ɡɚɬɟɦ�ɨɫɬɚɜɥɹɥɢ�ɧɚ����ɱ�ɞɥɹ�ɨɫɚɠɞɟɧɢɹ��
ɉɨɥɭɱɟɧɧɵɣ� ɨɫɚɞɨɤ� ɫɭɲɢɥɢ�� ɩɨɫɥɟ� ɱɟɝɨ� ɬɪɟɯɤɪɚɬɧɨ� ɩɪɨɤɚɬɵɜɚɥɢ ɧɚ� ɩɪɨɤɚɬɧɨɦ� ɫɬɚɧɟ� ɫ�
ɝɪɚɧɭɥɹɰɢɟɣ� ɩɪɨɤɚɬɚ� ɱɟɪɟɡ� ɩɪɨɜɨɥɨɱɧɨɟ� ɫɢɬɨ�� ɂɡ� ɩɨɥɭɱɟɧɧɵɯ� ɝɪɚɧɭɥ� ɫɦɟɫɢ� ɩɨɪɨɲɤɨɜ�
ɝɨɬɨɜɢɥɢ�ɧɚɜɟɫɤɢ��ɩɪɟɫɫɨɜɚɥɢ�ɢɯ�ɩɪɢ�ɭɫɢɥɢɢ��ā��� Ɇɉɚ�ɢ�ɫɧɚɪɹɠɚɥɢ�ɜ�ɧɚɝɪɟɜɚɬɟɥɶ�ɤɨɧɬɟɣɧɟɪɚ�
ɚɩɩɚɪɚɬɚ� ɜɵɫɨɤɨɝɨ� ɞɚɜɥɟɧɢɹ �ȺȼȾ��� ȼ� ɷɤɫɩɟɪɢɦɟɧɬɚɯ� ɢɫɩɨɥɶɡɨɜɚɥɢ� ȺȼȾ ɬɢɩɚ� ©ɬɨɪɨɢɞª� ɫ�
ɞɢɚɦɟɬɪɨɦ� ɪɚɛɨɱɟɣ� ɩɨɥɨɫɬɢ� ��� ɦɦ�� ɇɟɨɛɯɨɞɢɦɵɟ� ɩɚɪɚɦɟɬɪɵ� ɪ�Ɍ�ɩɪɨɰɟɫɫɚ� ɫɩɟɤɚɧɢɹ�
ɤɨɦɩɨɡɢɰɢɣ� ɫɨɡɞɚɜɚɥɢ�� ɢɫɩɨɥɶɡɭɹ� ɝɪɚɞɭɢɪɨɜɤɢ� ȺȼȾ ɞɥɹ� ɜɵɛɪɚɧɧɨɝɨ� ɬɢɩɚ� ɫɧɚɪɹɠɟɧɢɹ�
ɤɨɧɬɟɣɧɟɪɚ��ɤɨɬɨɪɵɟ�ɩɨɥɭɱɚɥɢ ɫɬɚɧɞɚɪɬɧɵɦɢ ɦɟɬɨɞɢɤɚɦɢ�

ɗɤɫɩɟɪɢɦɟɧɬɵ� ɩɨ� ɫɩɟɤɚɧɢɸ� ɨɛɪɚɡɰɨɜ� ɤɨɦɩɨɡɢɰɢɨɧɧɨɝɨ� ɦɚɬɟɪɢɚɥɚ� ɫɢɫɬɟɦɵ�
©ɜɸɪɬɰɢɬɧɵɣ�ɧɢɬɪɢɞ�ɛɨɪɚ�± ɚɥɦɚɡª�ɨɫɭɳɟɫɬɜɥɹɥɢ�ɩɪɢ�ɞɚɜɥɟɧɢɢ�ɪ  ��� Ƚɉɚ�ɜ�ɬɟɦɩɟɪɚɬɭɪɧɨɦ
ɞɢɚɩɚɡɨɧɟ�Ɍ  ����±���� �ɋ�ɜ�ɬɟɱɟɧɢɟ�Ĳ  ��±��� ɫ��ɋɩɟɱɺɧɧɵɟ�ɩɨɥɢɤɪɢɫɬɚɥɥɢɱɟɫɤɢɟ�ɨɛɪɚɡɰɵ�
ɩɨɞɜɟɪɝɚɥɢ�ɦɟɯɚɧɢɱɟɫɤɨɣ�ɨɛɪɚɛɨɬɤɟ��ɲɥɢɮɨɜɤɟ�ɢ�ɩɨɥɢɪɨɜɤɟ��ɤɚɤ�ɩɨ�ɛɨɤɨɜɨɣ�ɩɨɜɟɪɯɧɨɫɬɢ��ɬɚɤ�
ɢ�ɩɨ�ɬɨɪɰɚɦ��ɩɨɫɥɟ�ɱɟɝɨ�ɢɡɭɱɚɥɢ ɢɯ�ɦɢɤɪɨɬɜɟɪɞɨɫɬɶ�ɢ�ɨɞɧɨɪɨɞɧɨɫɬɶ�

Ɇɢɤɪɨɬɜɟɪɞɨɫɬɶ� ɨɩɪɟɞɟɥɹɥɢ� ɢɧɞɟɧɬɢɪɨɜɚɧɢɟɦ� ɧɚ� ɭɫɬɚɧɨɜɤɟ� Ɇɢɤɪɨɧ�Ƚɚɦɦɚ� ɩɪɢ�
ɤɨɦɧɚɬɧɨɣ� ɬɟɦɩɟɪɚɬɭɪɟ� �ɧɚɝɪɭɡɤɟ ) d �� ɇ�� ɚɥɦɚɡɧɨɣ� ɩɢɪɚɦɢɞɨɣ� Ȼɟɪɤɨɜɢɱɚ� �Į  � ����� ɫ�
ɚɜɬɨɦɚɬɢɱɟɫɤɢɦ ɧɚɝɪɭɠɟɧɢɟɦ� ɢ� ɪɚɡɝɪɭɠɟɧɢɟɦ� ɜ� ɬɟɱɟɧɢɟ �� ɫ�� ɍɫɬɚɧɨɜɤɚ ɩɨɡɜɨɥɹɟɬ�
ɡɚɩɢɫɵɜɚɬɶ ɞɢɚɝɪɚɦɦɭ ɧɚɝɪɭɠɟɧɢɹ��ɜɵɞɟɪɠɤɢ�ɢ�ɪɚɡɝɪɭɠɟɧɢɹ�ɜ�ɤɨɨɪɞɢɧɚɬɚɯ�) ± K��Ɍɨɱɧɨɫɬɶ�
ɨɩɪɟɞɟɥɟɧɢɹ�ɫɢɥɵ�) ɫɨɫɬɚɜɥɹɥɚ����� ɇ��ɝɥɭɛɢɧɵ�ɜɧɟɞɪɟɧɢɹ�K ɢɧɞɟɧɬɨɪɚ�± ���� ɧɦ��Ɂɧɚɱɟɧɢɹ�
ɩɨɤɚɡɚɬɟɥɟɣ� ɞɢɚɝɪɚɦɦɵ� ɮɢɤɫɢɪɨɜɚɥɢ� ɩɨ� ɞɚɧɧɵɦ� ɞɜɭɯ� ɬɵɫɹɱ� ɬɨɱɟɤ� ɧɚ� ɞɢɚɝɪɚɦɦɟ�
ɢɧɞɟɧɬɢɪɨɜɚɧɢɹ��Ɍɚɤɢɟ�ɯɚɪɚɤɬɟɪɢɫɬɢɤɢ�ɦɚɬɟɪɢɚɥɚ�� ɤɚɤ� ɬɜɟɪɞɨɫɬɶ�ɇ�7 ɢ ɤɨɧɬɚɤɬɧɵɣ�ɦɨɞɭɥɶ�
ɭɩɪɭɝɨɫɬɢ�(� ɨɩɪɟɞɟɥɹɥɢ ɜ�ɫɨɨɬɜɟɬɫɬɜɢɢ�ɫ�ɦɟɠɞɭɧɚɪɨɞɧɵɦ�ɫɬɚɧɞɚɪɬɨɦ�,62 �������������(���
Ɇɨɞɭɥɶ� ɭɩɪɭɝɨɫɬɢ� ( ɧɟ� ɭɫɬɚɧɚɜɥɢɜɚɥɢ� ɜ� ɫɜɹɡɢ� ɫ� ɨɬɫɭɬɫɬɜɢɟɦ� ɞɚɧɧɵɯ� ɨ� ɤɨɷɮɮɢɰɢɟɧɬɟ
ɉɭɚɫɫɨɧɚ�ɞɥɹ�ɢɫɫɥɟɞɭɟɦɵɯ�ɦɚɬɟɪɢɚɥɨɜ��ȼɧɟɤɨɧɬɚɤɬɧɭɸ ɭɩɪɭɝɭɸ ɞɟɮɨɪɦɚɰɢɸ İHV ɨɩɪɟɞɟɥɹɥɢ�
ɩɨ�ɦɟɬɨɞɢɤɟ��ɨɩɢɫɚɧɧɨɣ�ɜ�>�@�

Ɇɢɤɪɨɬɜɟɪɞɨɫɬɶ ɤɨɦɩɨɡɢɬɨɜ�ɧɚ�ɨɫɧɨɜɟ�ɚɥɦɚɡɨɜ�ɫɬɚɬɢɱɟɫɤɨɝɨ�ɫɢɧɬɟɡɚ�������ɢ����� ɦɤɦ�
ɢɡɦɟɪɹɥɢ ɦɢɤɪɨɬɜɟɪɞɨɦɟɪɨɦ ɦɨɞ�0+9������� ɂɧɞɟɧɬɢɪɨɜɚɧɢɟ� ɩɪɨɢɡɜɨɞɢɥɢ� ɩɢɪɚɦɢɞɨɣ�
ȼɢɤɤɟɪɫɚ� ɩɪɢ� ɧɚɝɪɭɡɤɟ �� �� �� ɢ� ���ɇ� ɜ� ɪɟɠɢɦɟ� ɚɜɬɨɦɚɬɢɱɟɫɤɨɝɨ� ɧɚɝɪɭɠɟɧɢɹ� ɢ� ɪɚɡɝɪɭɡɤɢ��
Ⱦɥɢɬɟɥɶɧɨɫɬɶ ɜɵɞɟɪɠɤɢ�ɩɨɞ�ɧɚɝɪɭɡɤɨɣ�ɫɨɫɬɚɜɥɹɥɚ��� ɫ�

Ɋɟɡɭɥɶɬɚɬɵ�ɢɫɫɥɟɞɨɜɚɧɢɹ�ɢ�ɢɯ ɨɛɫɭɠɞɟɧɢɟ
ɂɫɫɥɟɞɨɜɚɧɢɟ� ɮɢɡɢɤɨ�ɦɟɯɚɧɢɱɟɫɤɢɯ� ɫɜɨɣɫɬɜ� ɨɛɪɚɡɰɨɜ� ɩɨɥɢɤɪɢɫɬɚɥɥɢɱɟɫɤɢɯ�

ɫɜɟɪɯɬɜɟɪɞɵɯ� ɦɚɬɟɪɢɚɥɨɜ� ɧɚ� ɨɫɧɨɜɟ� ɩɥɨɬɧɵɯ� ɦɨɞɢɮɢɤɚɰɢɣ� ɧɢɬɪɢɞɚ� ɛɨɪɚ�� ɤɚɤ� ɩɪɚɜɢɥɨ��
ɬɪɟɛɭɟɬ� ɧɟɫɬɚɧɞɚɪɬɧɵɯ� ɦɟɬɨɞɢɤ�� ɱɬɨ� ɨɛɭɫɥɨɜɥɟɧɨ� ɨɫɨɛɟɧɧɨɫɬɹɦɢ� ɨɛɪɚɡɰɨɜ� ɬɚɤɢɯ�
ɦɚɬɟɪɢɚɥɨɜ��ɧɟɡɧɚɱɢɬɟɥɶɧɵɟ�ɪɚɡɦɟɪɵ��ɚɧɢɡɨɬɪɨɩɢɹ�ɫɜɨɣɫɬɜ��ɦɨɪɮɨɥɨɝɢɱɟɫɤɢɟ�ɨɫɨɛɟɧɧɨɫɬɢ��
ɫɥɨɠɧɨɫɬɶ�ɨɛɪɚɛɨɬɤɢ�ɩɨɥɢɤɪɢɫɬɚɥɥɨɜ�ɧɚ�ɨɫɧɨɜɟ�ɮɚɡ�ɜɵɫɨɤɨɝɨ�ɞɚɜɥɟɧɢɹ�ɧɢɬɪɢɞɚ�ɛɨɪɚ�ɢ�ɬ� ɞ��
ȼ�ɪɟɡɭɥɶɬɚɬɟ�ɫɬɪɭɤɬɭɪɧɵɯ ɢɫɫɥɟɞɨɜɚɧɢɣ ɭɫɬɚɧɨɜɥɟɧɨ�>��@� ɱɬɨ�ɩɨɥɢɤɪɢɫɬɚɥɥɢɱɟɫɤɢɟ�ɨɛɪɚɡɰɵ�
ɤɨɦɩɨɡɢɬɚ� ɫɢɫɬɟɦɵ� ©ɜɸɪɬɰɢɬɧɵɣ� ɧɢɬɪɢɞ� ɛɨɪɚ ± ɚɥɦɚɡª� ɢɦɟɸɬ� ɧɟɨɞɧɨɪɨɞɧɭɸ�
ɦɢɤɪɨɫɬɪɭɤɬɭɪɭ�� ɋɥɟɞɭɟɬ� ɨɬɦɟɬɢɬɶ�� ɱɬɨ� ɧɟɨɞɧɨɪɨɞɧɨɫɬɶ� ɩɪɨɹɜɥɹɟɬɫɹ� ɜ� ɛɨɥɶɲɟɣ� ɦɟɪɟ� ɜ�
ɩɨɩɟɪɟɱɧɨɦ� ɪɚɡɪɟɡɟ� ɨɛɪɚɡɰɨɜ�� ɱɬɨ� ɨɛɭɫɥɨɜɥɟɧɨ� ɡɧɚɱɢɬɟɥɶɧɵɦɢ� ɬɟɦɩɟɪɚɬɭɪɧɵɦɢ�
ɝɪɚɞɢɟɧɬɚɦɢ� ɜ� ȺȼȾ ɜ� ɷɬɨɦ� ɧɚɩɪɚɜɥɟɧɢɢ�� ɚ� ɟɟ� ɫɬɟɩɟɧɶ� ɯɚɪɚɤɬɟɪɢɡɭɟɬɫɹ� ɫɨɞɟɪɠɚɧɢɟɦ�
ɜɸɪɬɰɢɬɧɨɣ�ɢ�ɫɮɚɥɟɪɢɬɧɨɣ�ɮɚɡ�%1�

ɉɨɥɭɱɟɧɧɵɟ� ɮɢɡɢɤɨ�ɦɟɯɚɧɢɱɟɫɤɢɟ ɯɚɪɚɤɬɟɪɢɫɬɢɤɢ ɩɪɢɜɟɞɟɧɵ� ɜ� ɬɚɛɥɢɰɟ� ɏɚɪɚɤɬɟɪ�
ɢɡɦɟɧɟɧɢɹ� ɬɜɟɪɞɨɫɬɢ� ɩɨɥɢɤɪɢɫɬɚɥɥɢɱɟɫɤɢɯ� ɨɛɪɚɡɰɨɜ� ɫɢɫɬɟɦɵ� ©%1ɜ �� ɚɥɦɚɡ�ȺɋɆ� �����ª� ɜ�
ɡɚɜɢɫɢɦɨɫɬɢ�ɨɬ�ɢɡɦɟɧɟɧɢɹ�ɬɟɦɩɟɪɚɬɭɪɵ�ɫɩɟɤɚɧɢɹ��ɩɨɤɚɡɚɧ ɧɚ�ɪɢɫ����



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

���

Ɏɢɡɢɤɨ�ɦɟɯɚɧɢɱɟɫɤɢɟ�ɯɚɪɚɤɬɟɪɢɫɬɢɤɢ�ɤɨɦɩɨɡɢɰɢɨɧɧɵɯ�ɫɜɟɪɯɬɜɟɪɞɵɯ�
ɩɨɥɢɤɪɢɫɬɚɥɥɢɱɟɫɤɢɯ�ɦɚɬɟɪɢɚɥɨɜ�ɧɚ�ɨɫɧɨɜɟ�ɧɢɬɪɢɞɚ�ɛɨɪɚ�ɢ�ɚɥɦɚɡɚ�ɫɬɚɬɢɱɟɫɤɨɝɨ�ɫɢɧɬɟɡɚ

ʋ�
ɩ�ɩ

ɋɨɫɬɚɜ

ɍɫɥɨɜɢɹ�ɫɩɟɤɚɧɢɹ

Ɍɜɟɪɞɨɫɬɶ��Ƚɉɚ Ɇɨɞɭɥɶ�ɭɩɪɭɝɨɫɬɢ��Ƚɉɚ
Ɋ��Ƚɉɚ Ɍ���ɋ Ĳ��ɫ

� ȼ1ɜ ��ȺɋɆ������� ��� ���� �� ����������� ���������
� ȼ1ɜ ��ȺɋɆ������ ��� ���� �� ���������� ���������
� ȼ1ɜ ��ȺɋɆ������ ��� ���� ��� ����������� ���������
� ȼ1ɜ ��ȺɋɆ����� ��� ���� �� ���������� ���������
� ȼ1ɜ ��� ���� �� ����������� ����������

ɉɨɥɭɱɟɧɧɵɟ� ɪɟɡɭɥɶɬɚɬɵ ɫɜɢɞɟɬɟɥɶɫɬɜɭɸɬ� ɨ� ɬɨɦ�� ɱɬɨ� ɩɨɥɢɤɪɢɫɬɚɥɥɢɱɟɫɤɢɟ ɨɛɪɚɡɰɵ
ɞɨɫɬɢɝɚɸɬ� ɦɚɤɫɢɦɚɥɶɧɨɣ ɬɜɟɪɞɨɫɬɢ ɩɪɢ� ɬɟɦɩɟɪɚɬɭɪɟ� ɫɩɟɤɚɧɢɹ� 7  ����±���� �&� ɩɪɢ�
ɞɚɥɶɧɟɣɲɟɦ ɩɨɜɵɲɟɧɢɢ ɬɟɦɩɟɪɚɬɭɪɵ� ɫɩɟɤɚɧɢɹ� ɢɯ� ɬɜɟɪɞɨɫɬɶ ɫɧɢɠɚɟɬɫɹ�� Ⱥɧɚɥɨɝɢɱɧɚɹ�

ɤɚɪɬɢɧɚ� ɧɚɛɥɸɞɚɟɬɫɹ� ɩɪɢ�
ɫɩɟɤɚɧɢɢ� ɤɨɦɩɨɡɢɰɢɢ� ɧɚ� ɨɫɧɨɜɟ�
ɚɥɦɚɡɚ� ɞɢɧɚɦɢɱɟɫɤɨɝɨ� ɫɢɧɬɟɡɚ�
�ɪɢɫ�� ���� ɋɥɟɞɭɟɬ� ɨɬɦɟɬɢɬɶ�� ɱɬɨ�
ɞɥɹ� ɷɬɨɣ� ɫɢɫɬɟɦɵ� ɦɚɤɫɢɦɚɥɶɧɚɹ
ɬɜɟɪɞɨɫɬɶ ɞɨɫɬɢɝɚɟɬɫɹ ɩɪɢ�
7  ���� �&�� ɍɩɨɦɹɧɭɬɨɟ�
ɫɧɢɠɟɧɢɟ� ɬɜɟɪɞɨɫɬɢ�ɨɛɭɫɥɨɜɥɟɧɨ�
ɢɡɦɟɧɟɧɢɟɦ� ɫɬɪɭɤɬɭɪɧɨɝɨ�
ɫɨɫɬɨɹɧɢɹ�� ɱɬɨ� ɫɜɹɡɚɧɨ ɫ�
ɪɚɡɜɢɬɢɟɦ� ɩɥɚɫɬɢɱɟɫɤɨɣ�
ɞɟɮɨɪɦɚɰɢɢ� ɩɭɬɟɦ� ɩɨɥɡɭɱɟɫɬɢ��
ɜɵɡɜɚɧɧɨɣ ɮɨɪɦɢɪɨɜɚɧɢɟɦ�
ɭɱɚɫɬɤɨɜ� ɦɢɤɪɨɫɬɪɭɤɬɭɪɵ�
ɦɚɬɪɢɱɧɨɝɨ� ɦɚɬɟɪɢɚɥɚ� ɧɚ� ɨɫɧɨɜɟ�
ɦɨɧɨɮɚɡɧɵɯ� ɫɨɜɟɪɲɟɧɧɵɯ� ɡɟɪɟɧ�
ɫɮɚɥɟɪɢɬɧɨɝɨ� ɧɢɬɪɢɞɚ� ɛɨɪɚ�
ɪɚɡɦɟɪɨɦ ɦɟɧɟɟ� � ɦɤɦ� ɫ� ɯɨɪɨɲɨ�
ɫɮɨɪɦɢɪɨɜɚɧɧɵɦɢ� ɦɟɠɮɚɡɧɵɦɢ�
ɝɪɚɧɢɰɚɦɢ� >��@�� ȼ� ɩɨɥɶɡɭ� ɷɬɨɝɨ�

ɫɜɢɞɟɬɟɥɶɫɬɜɭɟɬ� ɬɨɬ� ɮɚɤɬ�� ɱɬɨ� ɧɟɡɚɜɢɫɢɦɨ� ɨɬ� ɞɢɫɩɟɪɫɧɨɫɬɢ� ɚɥɦɚɡɨɜ� ɫɬɚɬɢɱɟɫɤɨɝɨ� ɫɢɧɬɟɡɚ�
�ȺɆɋ� ������ ɢ� ȺɋɆ� ������ ɬɜɟɪɞɨɫɬɶ ɤɨɦɩɨɡɢɰɢɢ�� ɩɨɥɭɱɟɧɧɨɣ� ɩɪɢ� ɨɞɢɧɚɤɨɜɵɯ�
ɛɚɪɨɬɟɪɦɢɱɟɫɤɢɯ�ɩɚɪɚɦɟɬɪɚɯ�ɢ�ɞɥɢɬɟɥɶɧɨɫɬɢ�ɫɩɟɤɚɧɢɹ� ɫɨɫɬɚɜɥɹɟɬ�ɫɨɨɬɜɟɬɫɬɜɟɧɧɨ �������ɢ�
������ Ƚɉɚ �ɫɦ��ɬɚɛɥɢɰɭ��

Ɋɢɫ�� �� Ɂɚɜɢɫɢɦɨɫɬɶ� ɬɜɟɪɞɨɫɬɢ ɤɨɦɩɨɡɢɰɢɨɧɧɨɝɨ�
ɦɚɬɟɪɢɚɥɚ� ɜ� ɫɢɫɬɟɦɟ� ©ɜɸɪɬɰɢɬɧɵɣ� ɧɢɬɪɢɞ� ɛɨɪɚ� ±
ɚɥɦɚɡɵ� ɫɬɚɬɢɱɟɫɤɨɝɨ� ɫɢɧɬɟɡɚª� �ɞɥɢɬɟɥɶɧɨɫɬɶ�
ɫɩɟɤɚɧɢɹ� ± ��� ɫ�� ɨɬ� ɬɟɦɩɟɪɚɬɭɪɵ� ɫɩɟɤɚɧɢɹ� ɩɪɢ�
ɫɨɨɬɜɟɬɫɬɜɭɸɳɟɣ ɧɚɝɪɭɡɤɟ �ɪɹɞ���± � ɇ��ɪɹɞ���± � ɇ��
ɪɹɞ���± � ɇ��ɪɹɞ���± �� ɇ�



ɊȺɁȾȿɅ����ɂɇɋɌɊɍɆȿɇɌȺɅɖɇɕȿ��ɄɈɇɋɌɊɍɄɐɂɈɇɇɕȿ�ɂ�ɎɍɇɄɐɂɈɇȺɅɖɇɕȿ�ɆȺɌȿɊɂȺɅɕ
ɇȺ�ɈɋɇɈȼȿ�ȺɅɆȺɁȺ�ɂ�ɄɍȻɂɑȿɋɄɈȽɈ�ɇɂɌɊɂȾȺ�ȻɈɊȺ

���

Ɉɩɪɟɞɟɥɹɸɳɢɦ ɮɚɤɬɨɪɨɦ� ɮɨɪɦɢɪɨɜɚɧɢɹ� ɬɜɟɪɞɨɫɬɢ� ɤɨɦɩɨɡɢɰɢɨɧɧɨɝɨ� ɦɚɬɟɪɢɚɥɚ�
©%1ɜ �� ɚɥɦɚɡ� ɫɬɚɬɢɱɟɫɤɨɝɨ� ɫɢɧɬɟɡɚª� ɜ� ɩɪɢɜɟɞɟɧɧɵɯ� ɭɫɥɨɜɢɹɯ� ɹɜɥɹɟɬɫɹ� ɞɥɢɬɟɥɶɧɨɫɬɶ
ɫɩɟɤɚɧɢɹ ɤɨɦɩɨɡɢɰɢɢ�� ɉɪɢ� Ĳ  ��� ɫ� ɮɨɪɦɢɪɭɟɬɫɹ� ɤɨɦɩɨɡɢɰɢɨɧɧɵɣ� ɦɚɬɟɪɢɚɥ� ɬɜɟɪɞɨɫɬɶɸ
+9  ���������Ƚɉɚ� ɉɪɢ� ɷɬɨɦ� ɦɨɞɭɥɶ� ɭɩɪɭɝɨɫɬɢ�(  � ����� Ƚɉɚ��ɋɥɟɞɭɟɬ� ɨɬɦɟɬɢɬɶ� ɬɚɤɠɟ�
ɧɟɨɞɧɨɪɨɞɧɨɟ�ɪɚɫɩɪɟɞɟɥɟɧɢɟ�ɬɜɟɪɞɨɫɬɢ�ɩɨ�ɩɨɜɟɪɯɧɨɫɬɢ�ɩɨɥɢɤɪɢɫɬɚɥɥɢɱɟɫɤɨɝɨ�ɨɛɪɚɡɰɚ�� ɱɬɨ�

ɨɛɭɫɥɨɜɥɟɧɨ ɧɟɨɞɧɨɪɨɞɧɨɫɬɶɸ�
ɬɟɩɥɨɜɨɝɨ� ɩɨɥɹ�� Ɍɟɩɥɨɜɨɟ� ɩɨɥɟ�
ɧɚɝɪɟɜɚ� ɩɪɢ� ɫɩɟɤɚɧɢɢ�
ɧɚɩɪɚɜɥɟɧɨ� ɨɬ� ɩɟɪɢɮɟɪɢɢ�
ɩɪɟɫɫɨɜɤɢ�ɤ�ɟɟ�ɰɟɧɬɪɭ��ɩɨɷɬɨɦɭ�
ɢɡɦɟɧɟɧɢɟ�ɬɜɟɪɞɨɫɬɢ�ɨɛɪɚɡɰɨɜ�ɜ�
ɪɚɞɢɚɥɶɧɨɦ� ɧɚɩɪɚɜɥɟɧɢɢ� ɜ�
ɡɚɜɢɫɢɦɨɫɬɢ� ɨɬ� ɞɥɢɬɟɥɶɧɨɫɬɢ
ɫɩɟɤɚɧɢɹ� ɫɜɹɡɚɧɨ� ɫ� ɢɡɦɟɧɟɧɢɟɦ�
ɬɟɦɩɟɪɚɬɭɪɧɵɯ� ɭɫɥɨɜɢɣ� ɜ�
ɨɛɴɟɦɟ� ɫɩɟɤɚɟɦɵɯ� ɨɛɪɚɡɰɨɜ�� ɜ�
ɫɨɨɬɜɟɬɫɬɜɢɢ� ɫ� ɤɨɬɨɪɵɦ�
ɢɡɦɟɧɹɸɬɫɹ ɫɬɪɭɤɬɭɪɧɨɟ
ɫɨɫɬɨɹɧɢɟ ɢ� ɬɜɟɪɞɨɫɬɶ ɜ�
ɪɚɡɥɢɱɧɵɯ� ɢɯ� ɡɨɧɚɯ�� ȼɵɫɨɤɚɹ
ɬɜɟɪɞɨɫɬɶ ɤɨɦɩɨɡɢɰɢɢ�
ɩɨɞɬɜɟɪɠɞɚɟɬ ɨɛɪɚɡɨɜɚɧɢɟ
ɬɜɟɪɞɨɝɨ� ɪɚɫɬɜɨɪɚ� %±1±& ɩɪɢ
ɫɩɟɤɚɧɢɢ ɫɦɟɫɢ� ɩɨɪɨɲɤɨɜ� %1ɜ

ɢ�ɚɥɦɚɡɨɜ�ɫɬɚɬɢɱɟɫɤɨɝɨ�ɫɢɧɬɟɡɚ�

ȼɵɜɨɞɵ�
ȼ�ɪɟɡɭɥɶɬɚɬɟ�ɢɡɭɱɟɧɢɹ�ɯɚɪɚɤɬɟɪɚ�ɮɨɪɦɢɪɨɜɚɧɢɹ�ɮɢɡɢɤɨ�ɦɟɯɚɧɢɱɟɫɤɢɯ�ɯɚɪɚɤɬɟɪɢɫɬɢɤ�

ɤɨɦɩɨɡɢɰɢɨɧɧɵɯ�ɦɚɬɟɪɢɚɥɨɜ� ɧɚ� ɨɫɧɨɜɟ� ɬɜɟɪɞɨɝɨ� ɪɚɫɬɜɨɪɚ�� ɨɛɪɚɡɭɸɳɟɝɨɫɹ� ɩɪɢ� ɫɩɟɤɚɧɢɢ� ɜ�
ɭɫɥɨɜɢɹɯ� ɜɵɫɨɤɨɝɨ ɫɬɚɬɢɱɟɫɤɨɝɨ ɞɚɜɥɟɧɢɹ ɢ� ɜɵɫɨɤɨɣ� ɬɟɦɩɟɪɚɬɭɪɵ ɫɢɫɬɟɦɵ� ©ɜɸɪɬɰɢɬɧɵɣ�
ɧɢɬɪɢɞ� ɛɨɪɚ ± ɚɥɦɚɡª� ɭɫɬɚɧɨɜɥɟɧɨ�� ɱɬɨ� ɦɢɤɪɨɬɜɟɪɞɨɫɬɶ� ɫɩɟɱɟɧɧɵɯ� ɤɨɦɩɨɡɢɰɢɣ� ɫɢɫɬɟɦɵ�
©ȼ1ɜ ± ɚɥɦɚɡª� ɨɩɪɟɞɟɥɹɟɬɫɹ� ɬɟɯɧɨɥɨɝɢɱɟɫɤɢɦɢ� ɩɚɪɚɦɟɬɪɚɦɢ� ɢɯ� ɫɩɟɤɚɧɢɹ� ɢ� ɫɨɫɬɚɜɨɦ�
ɢɫɯɨɞɧɨɣ� ɲɢɯɬɵ�� Ɍɟɦɩɟɪɚɬɭɪɚ� ɫɩɟɤɚɧɢɹ�� ɤɨɬɨɪɚɹ� ɨɛɟɫɩɟɱɢɜɚɟɬ� ɦɚɤɫɢɦɚɥɶɧɭɸ� ɬɜɟɪɞɨɫɬɶ��
ɫɨɫɬɚɜɥɹɟɬ����� �ɋ�

ɇɚɜɟɞɟɧɨ� ɪɟɡɭɥɶɬɚɬɢ� ɞɨɫɥɿɞɠɟɧɶ� ɦɿɤɪɨɦɟɯɚɧɿɱɧɢɯ� ɯɚɪɚɤɬɟɪɢɫɬɢɤ� ɤɨɦɩɨɡɢɰɿɣɧɢɯ� ɉɇɌɆ��
ɨɬɪɢɦɚɧɢɯ�ɫɩɿɤɚɧɧɹɦ�ɩɨɪɨɲɤɨɜɢɯ�ɫɭɦɿɲɟɣ�ɧɚ�ɨɫɧɨɜɿ�ɜɸɪɬɰɢɬɧɨɝɨ�ɧɿɬɪɢɞɭ�ɛɨɪɭ�ɬɚ�ɚɥɦɚɡɿɜ�ɪɿɡɧɨɝɨ�
ɩɨɯɨɞɠɟɧɧɹ� ɿ� ɞɢɫɩɟɪɫɧɨɫɬɿ�� ȼɫɬɚɧɨɜɥɟɧɨ�� ɳɨ� ɦɚɤɫɢɦɚɥɶɧɭ� ɬɜɟɪɞɿɫɬɶ� +  �� � ���� Ƚɉɚ� ɦɚɽ�
ɤɨɦɩɨɡɢɰɿɣɧɢɣ� ɉɇɌɆ� ɧɚ� ɨɫɧɨɜɿ� ɚɥɦɚɡɿɜ� ɫɬɚɬɢɱɧɨɝɨ� ɫɢɧɬɟɡɭ�� ɨɬɪɢɦɚɧɢɣ� ɩɪɢ� ɬɟɦɩɟɪɚɬɭɪɿ�
Ɍ  ���� �ɋ�

Ʉɥɸɱɨɜɿ�ɫɥɨɜɚ� ɤɨɦɩɨɡɢɬ��ɮɚɡɚ�ɜɢɫɨɤɨɝɨ�ɬɢɫɤɭ��ɧɿɬɪɢɞ�ɛɨɪɭ��ɚɥɦɚɡ�

Ɋɢɫ�� �� Ɂɚɜɢɫɢɦɨɫɬɶ� ɬɜɟɪɞɨɫɬɶ� ɤɨɦɩɨɡɢɰɢɨɧɧɨɝɨ�
ɦɚɬɟɪɢɚɥɚ� ɜ� ɫɢɫɬɟɦɟ� ©ɜɸɪɬɰɢɬɧɵɣ� ɧɢɬɪɢɞ� ɛɨɪɚ� ±
ɚɥɦɚɡɵ� ɞɢɧɚɦɢɱɟɫɤɨɝɨ� ɫɢɧɬɟɡɚª� �ɞɥɢɬɟɥɶɧɨɫɬɶ�
ɫɩɟɤɚɧɢɹ� ± ��� ɫ�� ɨɬ� ɬɟɦɩɟɪɚɬɭɪɵ� ɫɩɟɤɚɧɢɹ� ɩɪɢ�
ɫɨɨɬɜɟɬɫɬɜɭɸɳɟɣ ɧɚɝɪɭɡɤɚɯ�ɧɚɝɪɭɡɤɟ �ɪɹɞ���± ��ɇ��ɪɹɞ�
��± ��ɇ��ɪɹɞ���± ��ɇ��ɪɹɞ���± ���ɇ
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7KH� UHVXOWV� RI� LQYHVWLJDWLRQV� RI� PLFURPHFKDQLFDO� FKDUDFWHULVWLFV� RI� SRO\FU\VWDOOLQH� FRPSRVLWH�
VXSHUKDUG�PDWHULDOV�REWDLQHG�E\�VLQWHULQJ�RI�SRZGHU�PL[WXUHV�EDVHG�RQ�ZXUW]LWH�ERURQ�QLWULGH�DQG�GLDPRQGV�
RI�GLIIHUHQW�RULJLQ�DQG�GLVSHUVLRQ DUH�SUHVHQWHG��,W�LV�IRXQG�WKDW�WKH�PD[LPXP�KDUGQHVV�KDV�D�SRO\FU\VWDOOLQH�
FRPSRVLWH VXSHUKDUG� PDWHULDO� EDVHG� RQ� D� VWDWLF� V\QWKHWLF� GLDPRQG� REWDLQHG� DW� 7  ����� �� &�� ZKLFK� LV�
+  �� � ���� *3D�

.H\ ZRUGV� FRPSRVLWH��KLJK�SUHVVXUH�SKDVH��ERURQ�QLWULGH��GLDPRQG�

Ʌɢɬɟɪɚɬɭɪɚ
�� ɉɚɬ��ʋ �����ɍɤɪɚʀɧɚ��ɆɉɄ�ɋ��ȼ��������ɋɩɨɫɿɛ�ɨɬɪɢɦɚɧɧɹ�ɧɚɞɬɜɟɪɞɨɝɨ�ɦɚɬɟɪɿɚɥɭ�ɧɚ�

ɨɫɧɨɜɿ� ɳɿɥɶɧɢɯ� ɦɨɞɢɮɿɤɚɰɿɣ� ɧɿɬɪɢɞɭ� ɛɨɪɚ� �� ɋ� ɋ�� Ⱦɠɚɦɚɪɨɜ�� Ⱥ� ȼ� Ȼɨɱɤɨ��
ȼ� Ɇ� ȼɨɥɤɨɝɨɧ�ɢ�ɞɪ��± Ɂɚɹɜɥɟɧɨ����������

�� Ⱥ� ɫ���������ɋɋɋɊ�ɆɉɄ ɋ����ȼ�������ɒɢɯɬɚ�ɞɥɹ�ɤɟɪɚɦɢɱɟɫɤɨɝɨ�ɢɧɫɬɪɭɦɟɧɬɚɥɶɧɨɝɨ�
ɦɚɬɟɪɢɚɥɚ�ɢ�ɫɩɨɫɨɛ�ɟɝɨ�ɢɡɝɨɬɨɜɥɟɧɢɹ����Ⱥ� ȼ��Ȼɨɱɤɨ��ȼ� Ɇ� ȼɨɥɤɨɝɨɧ��Ƚ� Ƚ��Ƚɧɟɫɢɧ�ɢ�
ɞɪ� ±Ɂɚɹɜɥɟɧɨ�����������

�� Ⱥ� ɫ�� �������� ɋɋɋɊ�� ɆɉɄ� ɋ��ȼ� ������ ɋɩɨɫɨɛ� ɩɨɥɭɱɟɧɢɹ� ɩɨɥɢɤɪɢɫɬɚɥɥɢɱɟɫɤɨɝɨ�
ɫɜɟɪɯɬɜɟɪɞɨɝɨ� ɦɚɬɟɪɢɚɥɚ� ɧɚ� ɨɫɧɨɜɟ� ɩɥɨɬɧɵɯ� ɦɨɞɢɮɢɤɚɰɢɣ� ɧɢɬɪɢɞɚ� ɛɨɪɚ�� ��
ȼ� Ɇ� ȼɨɥɤɨɝɨɧ��Ɉ� Ⱥ� Ʉɚɬɪɭɫ��Ƚ� Ƚ� Ʉɚɪɸɤ�ɢ�ɞɪ��±Ɂɚɹɜɥɟɧɨ�����������

�� Ɏɢɡɢɤɨ�ɯɢɦɢɱɟɫɤɢɟ� ɨɫɧɨɜɵ� ɥɟɝɢɪɨɜɚɧɢɹ� ɤɭɛɢɱɟɫɤɨɝɨ� ɧɢɬɪɢɞɚ� ɛɨɪɚ� ��
Ⱥ� Ʉ� Ȼɭɬɵɥɟɧɤɨ�� ɂ� ɂ� Ɍɢɦɨɮɟɟɜɚ�� Ɍ� ɋ� Ȼɚɪɬɧɢɰɤɚɹ� ɢ� ɞɪ�� ��� Ⱦɨɤɥ�� ɦɟɠɞɭɧɚɪ��
ɫɟɦɢɧɚɪɚ�©ɋɜɟɪɯɬɜɟɪɞɵɟ�ɦɚɬɟɪɢɚɥɵ��ɫɢɧɬɟɡ�ɫɜɨɣɫɬɜɚ��ɩɪɢɦɟɧɟɧɢɟª��Ɉɬɜ��ɪɟɞ��ɇ�ȼ��
ɇɨɜɢɤɨɜ��± Ʉɢɟɜ��ɇɚɭɤ��ɞɭɦɤɚ��± ������± ɋ� ��±���

�� ȼɨɥɤɨɝɨɧ�ȼ� Ɇ���Ƚɪɨɦɵɤɨ�ɋ� ɇ����Ʉɭɪɞɸɦɨɜ�Ⱥ� ȼ��ȼɥɢɹɧɢɟ�6L�1� ɧɚ�ɪɨɫɬ�ɡɟɪɟɧ�ɄɇȻ�
ɩɪɢ� ɮɚɡɨɜɨɦ� ɩɟɪɟɯɨɞɟ� %1ɜ ± %1ɫɮ ��� ɋɜɟɪɯɬɜɟɪɞɵɟ� ɦɚɬɟɪɢɚɥɵ�± ������ ± ʋ ��� ±
ɋ� ��±���

�� ɉɟɬɪɭɲɚ�ɂ� Ⱥ��Ɏɚɡɨɜɵɟ� ɢ� ɫɬɪɭɤɬɭɪɧɵɟ� ɩɪɟɜɪɚɳɟɧɢɹ� ɩɢɪɨɥɢɬɢɱɟɫɤɢɯ� ɦɚɬɟɪɢɚɥɨɜ�
ɧɢɬɪɢɞɚ� ɛɨɪɚ� ɩɪɢ� ɜɵɫɨɤɢɯ� ɞɚɜɥɟɧɢɹɯ�� Ⱥɜɬɨɪɟɮ�� ɞɢɫ�ɞɨɤɬ�� ɬɟɯɧ�� ɧɚɭɤ��� ��������� ��
ɂɧɫɬɢɬɭɬ�ɫɜɟɪɯɬɜɟɪɞɵɯ�ɦɚɬɟɪɢɚɥɨɜ�ɇȺɇ�ɍɤɪɚɢɧɵ��Ʉɢɟɜ��������± ���ɫ�

�� Ʉɨɦɩɨɡɢɰɢɨɧɧɵɣ�ɦɚɬɟɪɢɚɥ�ɧɚ�ɨɫɧɨɜɟ�ɝɟɤɫɚɧɢɬɚ���ɂ� ɇ��Ɏɪɚɧɰɟɜɢɱ��ɋ� ɇ� Ƚɪɨɦɵɤɨ��
Ⱥ� ȼ�� Ʉɭɪɞɸɦɨɜ� ɢ� ɞɪ� ��� ɋɜɟɪɯɬɜɟɪɞɵɟ� ɦɚɬɟɪɢɚɥɵ�� ɫɢɧɬɟɡ�� ɫɜɨɣɫɬɜɚ�� ɩɪɢɦɟɧɟɧɢɟ��
Ⱦɨɤɥ�ɦɟɠɞɭɧɚɪ�ɫɟɦɢɧɚɪɚ��± Ʉɢɟɜ��ɇɚɭɤɨɜɚ�ɞɭɦɤɚ�± ������± ɋ����±���

�� ȼɨɥɤɨɝɨɧ ȼ� Ɇ��� Ⱥɜɪɚɦɱɭɤ ɋ� Ʉ��� Ʉɪɚɜɱɭɤ� Ⱥ� ȼ�� ȼɥɢɹɧɢɟ� ɝɟɨɦɟɬɪɢɱɟɫɤɢɯ�
ɩɚɪɚɦɟɬɪɨɜ� ɩɨɪɨɲɤɨɜ� ɜɸɪɰɢɬɧɨɝɨ� ɧɢɬɪɢɞɚ� ɧɚ� ɫɬɪɭɤɬɭɪɭ� ɢ� ɫɜɨɣɫɬɜɚ� ɉɋɌɆ� ɩɪɢ�
ɫɩɟɤɚɧɢɢ �� ��� ɉɨɪɨɞɨɪɚɡɪɭɲɚɸɳɢɣ� ɢ� ɦɟɬɚɥɥɨɨɛɪɚɛɚɬɵɜɚɸɳɢɣ� ɢɧɫɬɪɭɦɟɧɬ� ±
ɬɟɯɧɢɤɚ�ɢ�ɬɟɯɧɨɥɨɝɢɹ�ɟɝɨ�ɢɡɝɨɬɨɜɥɟɧɢɹ�ɢ�ɩɪɢɦɟɧɟɧɢɹ��ɫɛ��ɧɚɭɱ��ɬɪ�± Ʉɢɟɜ��ɂɋɆ�ɢɦ��
ȼ�ɇ��Ȼɚɤɭɥɹ��� ������± ɜɵɩ�����± ɋ�����±����

�� Ɏɢɪɫɬɨɜ�ɋ��Ⱥ���Ƚɨɪɛɚɧɶ�ȼ� Ɏ���ɉɟɱɤɨɜɫɤɢɣ�ɗ� ɉ���Ɇɚɦɟɤɚ�ɇ� Ⱥ��ɋɜɹɡɶ�ɩɪɨɱɧɨɫɬɧɵɯ�
ɯɚɪɚɤɬɟɪɢɫɬɢɤ� ɦɚɬɟɪɢɚɥɨɜ� ɫ� ɩɨɤɚɡɚɬɟɥɹɦɢ� ɚɜɬɨɦɚɬɢɱɟɫɤɨɝɨ� ɢɧɞɟɧɬɢɪɨɜɚɧɢɹ� ���
Ɇɚɬɟɪɢɚɥɨɜɟɞɟɧɢɟ��± ������± ʋ ����± ɋ� ��±���

���Ɇɢɤɪɨɫɬɪɭɤɬɭɪɧɵɟ� ɨɫɨɛɟɧɧɨɫɬɢ� ɤɨɧɬɚɤɬɧɨɝɨ� ɜɡɚɢɦɨɞɟɣɫɬɜɢɹ� ɜ� ɫɢɫɬɟɦɟ� ɱɚɫɬɢɰ�
ɚɥɦɚɡɚ� ɢ� ɜɸɪɰɢɬɧɨɝɨ� ɧɢɬɪɢɞɚ� ɛɨɪɚ� ɩɪɢ� ɜɵɨɤɢɯ� ɞɚɜɥɟɧɢɢ� ɢ� ɬɟɦɩɟɪɚɬɭɪɟ� �� Ƚ� ɋ�
Ɉɥɟɣɧɢɤ�� ȼ� Ɇ� ȼɨɥɤɨɝɨɧ�� ɋ� Ʉ� Ⱥɜɪɚɦɱɭɤ� ��� ɉɨɪɨɞɨɪɚɡɪɭɲɚɸɳɢɣ� ɢ�
ɦɟɬɚɥɥɨɨɛɪɚɛɚɬɵɜɚɸɳɢɣ� ɢɧɫɬɪɭɦɟɧɬ� ± ɬɟɯɧɢɤɚ� ɢ� ɬɟɯɧɨɥɨɝɢɹ� ɟɝɨ� ɢɡɝɨɬɨɜɥɟɧɢɹ� ɢ�
ɩɪɢɦɟɧɟɧɢɹ��± Ʉɢɟɜ��± ������± ʋ����± ɋ� ���±����

��� Ɏɨɪɦɢɪɨɜɚɧɢɟ� ɦɢɤɪɨɫɬɪɭɤɬɭɪɵ� ɤɨɦɩɨɡɢɬɨɜ� ɜ� ɫɢɫɬɟɦɟ� ɚɥɦɚɡ�ɚɥɦɚɡɨɩɨɞɨɛɧɵɟ� ɮɚɡɵ�
ȼ1 �� ȼ�Ɇ� ȼɨɥɤɨɝɨɧ�� Ƚ�ɋ� Ɉɥɟɣɧɢɤ�� ɂ�ɂ� Ɍɢɦɨɮɟɟɜɚ� ɢ� ɞɪ� ��� ɉɨɪɨɞɨɪɚɡɪɭɲɚɸɳɢɣ� ɢ�
ɦɟɬɚɥɥɨɨɛɪɚɛɚɬɵɜɚɸɳɢɣ� ɢɧɫɬɪɭɦɟɧɬ� ± ɬɟɯɧɢɤɚ� ɢ� ɬɟɯɧɨɥɨɝɢɹ� ɟɝɨ� ɢɡɝɨɬɨɜɥɟɧɢɹ� ɢ�
ɩɪɢɦɟɧɟɧɢɹ��ɫɛ��ɧɚɭɱ��ɬɪ�± Ʉɢɟɜ��ɂɋɆ�ɢɦ��ȼ�ɇ��Ȼɚɤɭɥɹ��± ������± ȼɵɩ������± ɋ�����±�����

ɉɨɫɬɭɩɢɥɚ ��������


