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

���

ɍȾɄ���������������

ȼ� Ɇ� ȼɨɥɤɨɝɨɧ��ɞ�ɪ�ɬɟɯɧ� ɧɚɭɤ� Ƚ� ɋ� Ɉɥɟɣɧɢɤ� ɞ�ɪ ɮɢɡ��ɦɚɬ�ɧɚɭɤ�
ɂ� ɂ� Ɍɢɦɨɮɟɟɜɚ��ɤɚɧɞ�ɬɟɯɧ�ɧɚɭɤ��Ⱥ� ȼ� Ʉɨɬɤɨ��ɤɚɧɞ�ɮɢɡ��ɦɚɬ��ɧɚɭɤ�

ɋ� Ʉ� Ⱥɜɪɚɦɱɭɤ��ɤɚɧɞ�ɬɟɯɧ�ɧɚɭɤ�� ɂ� Ⱥ� Ȼɭɠɚɧɫɤɚɹ�

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

ɎɈɊɆɂɊɈȼȺɇɂȿ�ɆɂɄɊɈɋɌɊɍɄɌɍɊɕ�ɄɈɆɉɈɁɂɌɈȼ�ȼ ɋɂɋɌȿɆȿ�
ȺɅɆȺɁ�± ȺɅɆȺɁɈɉɈȾɈȻɇɕȿ�ɎȺɁɕ�%1

ɉɪɢɜɟɞɟɧɵ� ɪɟɡɭɥɶɬɚɬɵ� ɢɫɫɥɟɞɨɜɚɧɢɹ� ɫɬɪɭɤɬɭɪɧɵɯ� ɩɪɟɜɪɚɳɟɧɢɣ� ɜ� ɤɨɦɩɨɡɢɰɢɹɯ�
ɩɨɪɨɲɤɨɜ�ɚɥɦɚɡ±ɜɸɪɬɰɢɬɧɵɣ�ɧɢɬɪɢɞ�ɛɨɪɚ�ɩɪɢ�Ɋ  ��Ƚɉɚ��Ɍ� �����±�����qɋ��ɗɥɟɤɬɪɨɧɧɨ�
ɦɢɤɪɨɫɤɨɩɢɱɟɫɤɢɦɢ�ɢɫɫɥɟɞɨɜɚɧɢɹɦɢ� ɭɫɬɚɧɨɜɥɟɧɨ�� ɱɬɨ�ɩɪɢ� ɢɫɩɨɥɶɡɨɜɚɧɢɢ� ɩɨɪɨɲɤɨɜ� ɚɥɦɚɡɚ�
ɪɚɡɥɢɱɧɨɣ�ɡɟɪɧɢɫɬɨɫɬɢ��ɨɬ��±��ɧɦ�ɞɨ��±���ɦɤɦ��ɜ�ɤɨɦɩɨɡɢɰɢɹɯ�ɜɡɚɢɦɨɞɟɣɫɬɜɭɸɬ�ɢɫɯɨɞɧɵɟ�
ɫɨɫɬɚɜɥɹɸɳɢɟ� ɩɪɢ� ɤɨɧɬɚɤɬɢɪɨɜɚɧɢɢ� ɢɯ� ɱɚɫɬɢɰ� ɫ� ɨɛɪɚɡɨɜɚɧɢɟɦ� ɦɟɠɮɚɡɧɵɯ� ɩɪɨɫɥɨɟɤ� ɫ�
ɚɥɦɚɡɨɩɨɞɨɛɧɨɣ� ɫɬɪɭɤɬɭɪɨɣ�� Ⱥɧɚɥɢɡ� ɪɟɡɭɥɶɬɚɬɨɜ� ɪɟɧɬɝɟɧɨɜɫɤɢɯ� ɢɫɫɥɟɞɨɜɚɧɢɣ� ɩɨɡɜɨɥɹɟɬ�
ɩɪɟɞɩɨɥɨɠɢɬɶ�� ɱɬɨ ɨɛɪɚɡɭɸɳɢɟɫɹ� ɩɪɨɫɥɨɣɤɢ� ɩɪɟɞɫɬɚɜɥɹɸɬ� ɫɨɛɨɣ� ɬɜɟɪɞɵɣ� ɪɚɫɬɜɨɪ� ɜ�
ɫɢɫɬɟɦɟ� %±1±ɋ�� ɇɚɡɜɚɧɨ� ɫɟɦɶ� ɮɚɤɬɨɪɨɜ�� ɫɜɢɞɟɬɟɥɶɫɬɜɭɸɳɢɯ� ɜ� ɩɨɥɶɡɭ� ɦɟɯɚɧɢɡɦɚ�
ɨɛɪɚɡɨɜɚɧɢɹ�ɬɜɟɪɞɨɝɨ� ɪɚɫɬɜɨɪɚ� ɡɚ� ɫɱɟɬ�ɪɚɫɬɜɨɪɟɧɢɹ� ɭɝɥɟɪɨɞɚ� ɜ� ɚɥɦɚɡɨɩɨɞɨɛɧɨɣ� ɪɟɲɟɬɤɟ�
ɧɢɬɪɢɞɚ�ɛɨɪɚ�

Ʉɥɸɱɟɜɵɟ�ɫɥɨɜɚ��ɚɥɦɚɡ� ɧɢɬɪɢɞ�ɛɨɪɚ��ɬɜɟɪɞɵɣ�ɪɚɫɬɜɨɪ��ɜɡɚɢɦɨɞɟɣɫɬɜɢɟ��ɫɨɫɬɚɜ

ȼ� ɫɢɫɬɟɦɟ� ɱɚɫɬɢɰ� ɚɥɦɚɡ� ɫɬɚɬɢɱɟɫɤɨɝɨ� ɫɢɧɬɟɡɚ� ± ɜɸɪɬɰɢɬɧɵɣ� ɧɢɬɪɢɞ� ɛɨɪɚ� ɩɪɢ�
ɞɚɜɥɟɧɢɢ� Ɋ  �� Ƚɉɚ� ɜ� ɢɧɬɟɪɜɚɥɟ� ɬɟɦɩɟɪɚɬɭɪ� Ɍ  � ����±����� qɋ� ɧɚɛɥɸɞɚɟɬɫɹ� ɤɨɧɬɚɤɬɧɨɟ�
ɜɡɚɢɦɨɞɟɣɫɬɜɢɟ� ɫɨɫɬɚɜɥɹɸɳɢɯ� ɫ� ɨɛɪɚɡɨɜɚɧɢɟɦ� ɦɟɠɮɚɡɧɨɣ� ɩɪɨɫɥɨɣɤɢ� >�@�� ȼ� ɧɚɫɬɨɹɳɟɣ�
ɪɚɛɨɬɟ� ɪɚɫɫɦɨɬɪɟɧɵ� ɪɟɡɭɥɶɬɚɬɵ� ɞɚɥɶɧɟɣɲɢɯ� ɢɫɫɥɟɞɨɜɚɧɢɣ� ɩɨ� ɢɡɭɱɟɧɢɸ� ɜɡɚɢɦɨɞɟɣɫɬɜɢɹ� ɜ�
ɫɢɫɬɟɦɟ� ɚɥɦɚɡ� ± ɜɸɪɬɰɢɬɧɵɣ� ɧɢɬɪɢɞ� ɛɨɪɚ� ɫ� ɨɰɟɧɤɨɣ� ɜɨɡɦɨɠɧɨɫɬɢ� � ɩɨɥɭɱɟɧɢɹ���
ɤɨɦɩɨɡɢɰɢɨɧɧɵɯ� ɦɚɬɟɪɢɚɥɨɜ�� ɮɨɪɦɢɪɭɸɳɢɯɫɹ� ɫ� ɨɛɪɚɡɨɜɚɧɢɟɦ� ɬɜɟɪɞɵɯ� ɪɚɫɬɜɨɪɨɜ� ɫɨɫɬɚɜɚ�
%±1±ɋ�ɫ�ɚɥɦɚɡɨɩɨɞɨɛɧɨɣ�ɪɟɲɟɬɤɨɣ�

Ⱦɥɹ� ɩɨɥɭɱɟɧɢɹ� ɨɩɵɬɧɵɯ� ɨɛɪɚɡɰɨɜ� ɢɫɩɨɥɶɡɨɜɚɥɢ� ɩɨɪɨɲɤɢ ɚɥɦɚɡɚ� ɤɚɬɚɥɢɬɢɱɟɫɤɨɝɨ�
ɫɢɧɬɟɡɚ�ɡɟɪɧɢɫɬɨɫɬɶɸ������ɢ�������ɦɤɦ��ɭɥɶɬɪɚɞɢɫɩɟɪɫɧɨɝɨ�ɚɥɦɚɡɚ�ɍȾȺ��ɪɚɡɦɟɪɵ�ɱɚɫɬɢɰ��±��
ɧɦ�� ɢ� � %1ɜ�� ɩɨɥɭɱɟɧɧɨɝɨ� ɭɞɚɪɧɨ�ɜɨɥɧɨɜɵɦ� ɫɢɧɬɟɡɨɦ� ɫ� ɩɨɫɥɟɞɭɸɳɟɣ� ɞɟɮɨɪɦɚɰɢɨɧɧɨɣ�
ɨɛɪɚɛɨɬɤɨɣ�ɩɭɬɟɦ�ɩɪɨɤɚɬɤɢ����ɪɚɡɦɟɪɵ�ɱɚɫɬɢɰ�ɜ�ɪɚɡɜɢɬɨɣ�ɛɚɡɢɫɧɨɣ�ɩɨɜɟɪɯɧɨɫɬɢ����±����ɦɤɦ���
ɂɫɯɨɞɧɵɟ�ɫɨɫɬɚɜɵ�ɞɥɹ�ɩɨɥɭɱɟɧɢɹ�ɨɛɪɚɡɰɨɜ�ɩɪɢɜɟɞɟɧɵ�ɜ�ɬɚɛɥ�����

Ɍɚɛɥɢɰɚ��� ɂɫɯɨɞɧɵɣ�ɫɨɫɬɚɜ�ɤɨɦɩɨɡɢɰɢɣ��ɚɥɦɚɡ���%1ɜ��ɢ�ɦɟɠɩɥɨɫɤɨɫɬɧɵɟ�ɪɚɫɫɬɨɹɧɢɹ�
%1ɫɮ ɢ�ɚɥɦɚɡɚ�ɜ�ɩɨɥɭɱɟɧɧɵɯ�ɨɛɪɚɡɰɚɯ�ɩɨɫɥɟ�ɫɩɟɤɚɧɢɹ�ɩɪɢ�ɞɚɜɥɟɧɢɢ�Ɋ  �
� Ƚɉɚ��ɬɟɦɩɟɪɚɬɭɪɟ�Ɍ  ������ ɋ��ɞɥɢɬɟɥɶɧɨɫɬɢ�ɫɩɟɤɚɧɢɹ����ɫ

ʋ
ɨɛɪ�
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Ɇɟɠɩɥɨɫɤɨɫɬɧɨɟ�ɪɚɫɫɬɨɹɧɢɟ� c
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ɊȺɁȾȿɅ����ɂɇɋɌɊɍɆȿɇɌȺɅɖɇɕȿ��ɄɈɇɋɌɊɍɄɐɂɈɇɇɕȿ�ɂ�ɎɍɇɄɐɂɈɇȺɅɖɇɕȿ�ɆȺɌȿɊɂȺɅɕ
ɇȺ�ɈɋɇɈȼȿ�ȺɅɆȺɁȺ�ɂ�ɄɍȻɂɑȿɋɄɈȽɈ�ɇɂɌɊɂȾȺ�ȻɈɊȺ

���

ɋɩɟɤɚɥɢ�ɨɛɪɚɡɰɵ�ɩɪɢ�ɞɚɜɥɟɧɢɢ�Ɋ  ���Ƚɉɚ��ɬɟɦɩɟɪɚɬɭɪɟ�Ɍ  �����±�����qɋ��
ɋɬɪɭɤɬɭɪɧɵɟ� ɢɫɫɥɟɞɨɜɚɧɢɹ� ɨɫɭɳɟɫɬɜɥɹɥɢ� ɦɟɬɨɞɚɦɢ� ɩɪɨɫɜɟɱɢɜɚɸɳɟɣ� ɷɥɟɤɬɪɨɧɧɨɣ�

ɦɢɤɪɨɫɤɨɩɢɢ� ɜ� ɫɨɱɟɬɚɧɢɢ� F
ɪɟɧɬɝɟɧɨɮɚɡɨɜɵɦ� ɚɧɚɥɢɡɨɦ�� Ⱦɥɹ�
ɷɥɟɤɬɪɨɧɧɨ�ɦɢɤɪɨɫɤɨɩɢɱɟɫɤɨɝɨ�
ɢɡɭɱɟɧɢɹ�ɢɫɩɨɥɶɡɨɜɚɥɢ�ɬɨɧɤɢɟ�ɮɨɥɶɝɢ��
ɩɨɥɭɱɟɧɧɵɟ� ɦɟɬɨɞɨɦ� ɢɨɧɧɨɝɨ�
ɭɬɨɧɟɧɢɹ�� Ⱦɥɹ� ɢɫɫɥɟɞɨɜɚɧɢɣ�
ɢɫɩɨɥɶɡɨɜɚɥɢ� ɷɥɟɤɬɪɨɧɧɵɣ� ɦɢɤɪɨɫɤɨɩ�
-(0����&;�� Ɋɟɧɬɝɟɧɨɜɫɤɭɸ� ɫɴɟɦɤɭ�
ɜɫɟɯ� ɨɛɪɚɡɰɨɜ� ɜɟɥɢ� ɞɢɮɪɚɤɬɨɦɟɬɪɨɦ�
ȾɊɈɇ�� ɜ� ɦɟɞɧɨɦ� ɢɡɥɭɱɟɧɢɢ� ɫ�
ɦɨɧɨɯɪɨɦɚɬɨɪɨɦ� ɜ� ɚɜɬɨɦɚɬɢɱɟɫɤɨɦ�
ɪɟɠɢɦɟ� ɫ� ɲɚɝɨɜɵɦ� ɩɟɪɟɦɟɳɟɧɢɟɦ�
����q ɢ� ɩɪɨɞɨɥɠɢɬɟɥɶɧɨɫɬɶɸ�
ɷɤɫɩɨɡɢɰɢɢ� ɜ� ɤɚɠɞɨɣ� ɬɨɱɤɟ� �� ɫ��
Ɉɫɭɳɟɫɬɜɥɹɥɢ� ɩɨɫɥɟɞɭɸɳɭɸ�
ɤɨɦɩɶɸɬɟɪɧɭɸ� ɨɛɪɚɛɨɬɤɭ� ɩɨɥɭɱɟɧɧɵɯ�

ɱɢɫɥɨɜɵɯ� ɡɧɚɱɟɧɢɣ��
Ɉɩɪɟɞɟɥɹɥɢ�
ɦɟɠɩɥɨɫɤɨɫɬɧɵɟ�
ɪɚɫɫɬɨɹɧɢɹ�
ɫɮɚɥɟɪɢɬɧɨɣ� ɮɚɡɵ�
%1�� ɚ� ɬɚɤɠɟ� ɞɥɹ�
ɨɛɪɚɡɰɚ� ɫ� ɜɵɫɨɤɢɦ�
ɫɨɞɟɪɠɚɧɢɟɦ� ɚɥɦɚɡɚ�
�ʋ����ɢ�ɚɧɚɥɨɝɢɱɧɵɟ�
ɪɚɫɫɬɨɹɧɢɹ� ɞɥɹ�
ɚɥɦɚɡɚ��ɫɦ��ɬɚɛɥ����

ȼ� ɪɟɡɭɥɶɬɚɬɟ�
ɷɥɟɤɬɪɨɧɧɨ�
ɦɢɤɪɨɫɤɨɩɢɱɟɫɤɢɯ�
ɢɫɫɥɟɞɨɜɚɧɢɣ�
ɭɫɬɚɧɨɜɢɥɢ�� ɱɬɨ� ɤ�
ɨɛɳɢɦ� ɨɫɨɛɟɧɧɨɫɬɹɦ�
ɫɬɪɭɤɬɭɪɨɨɛɪɚɡɨɜɚɧɢɹ�
ɤɨɦɩɨɡɢɰɢɣ� ɧɚ�
ɨɫɧɨɜɟ� ɩɨɪɨɲɤɨɜ�
ɚɥɦɚɡɚ� ɢ� %1ɜ ɩɪɢ�
ɭɤɚɡɚɧɧɵɯ� Ɋ�Ɍ�
ɭɫɥɨɜɢɹɯ� ɹɜɥɹɸɬɫɹ�
ɩɥɚɫɬɢɱɟɫɤɚɹ�
ɞɟɮɨɪɦɚɰɢɹ� %1ɜ��
ɞɟɮɨɪɦɚɰɢɨɧɧɨɟ�
ɩɨɥɢɦɨɪɮɧɨɟ�

ɩɪɟɜɪɚɳɟɧɢɟ�%1ɜ o %1ɫɮ ɢ�ɤɨɧɬɚɤɬɧɨɟ�ɜɡɚɢɦɨɞɟɣɫɬɜɢɟ�ɮɚɡɨɜɵɯ�ɫɨɫɬɚɜɥɹɸɳɢɯ��ȼ�ɨɛɪɚɡɰɚɯ��
ɩɨɥɭɱɟɧɧɵɯ�ɩɪɢ�ɬɟɦɩɟɪɚɬɭɪɟ�Ɍ  ������qɋ�ɢ�ɩɪɨɞɨɥɠɢɬɟɥɶɧɨɫɬɢ�ɫɩɟɤɚɧɢɹ� W  ����ɫ��ɧɢɬɪɢɞ�
ɛɨɪɚ� ɫɨɞɟɪɠɚɥɫɹ� ɩɪɟɢɦɭɳɟɫɬɜɟɧɧɨ� ɜ� ɜɢɞɟ� ɡɟɪɟɧ� ɫɮɚɥɟɪɢɬɧɨɣ�ɮɚɡɵ� ɫ� ɜɤɥɸɱɟɧɢɹɦɢ� � ɡɟɪɟɧ�
ɝɟɬɟɪɨɮɚɡɧɨɝɨ� ɫɨɫɬɚɜɚ� �%1ɜ ��%1ɫɮ �� ɦɧɨɝɨɫɥɨɣɧɵɟ�ɩɨɥɢɬɢɩɵ��� ɚ� ɜ� ɨɛɪɚɡɰɚɯ�� ɩɨɥɭɱɟɧɧɵɯ�

Ɋɢɫ����Ɍɢɩɢɱɧɚɹ�ɦɢɤɪɨɫɬɪɭɤɬɭɪɚ�ɨɛɪɚɡɰɚ�ʋ ���
ɩɨɥɭɱɟɧɧɨɝɨ�ɫɩɟɤɚɧɢɟɦ�%1ɜ ɜ�ɭɫɥɨɜɢɹɯ�ɩɨɥɧɨɝɨ�

ɩɪɟɜɪɚɳɟɧɢɹ�ɜ�%1ɫɮ

ɚ� ɛ

ɜ� ɝ
Ɋɢɫ���� Ɍɢɩɢɱɧɵɣ� ɮɪɚɝɦɟɧɬ� ɦɢɤɪɨɫɬɪɭɤɬɭɪɵ� ɨɛɪɚɡɰɚ� �� �ɩɟɪɜɵɣ�
ɬɢɩ��ɚ� ± ɨɛɳɢɣ� ɜɢɞ�� ɛ� ± ɦɢɤɪɨɷɥɟɤɬɪɨɧɨɝɪɚɦɦɚ�� ɜ� �ɝ� ±
ɬɟɦɧɨɩɨɥɶɧɵɟ� ɢɡɨɛɪɚɠɟɧɢɹ� ɜ� ɨɬɪɚɠɟɧɢɢ� ɚɥɦɚɡɚ� �,�� ɢ� ɝɪɭɩɩɟ�
ɨɬɪɚɠɟɧɢɣ� ɚɥɦɚɡɨɩɨɞɨɛɧɨɣ� ɮɚɡɵ� �,,��� ɩɪɢɦɵɤɚɸɳɟɣ� ɤ� ɡɟɪɧɭ�
ɚɥɦɚɡɚ��ɫɨɨɬɜɟɬɫɬɜɟɧɧɨ



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

���

ɩɪɢ� ɬɟɦɩɟɪɚɬɭɪɟ�Ɍ  ������ qɋ�ɢ� ɬɨɣ�ɠɟ�ɩɪɨɞɨɥɠɢɬɟɥɶɧɨɫɬɢ� ɫɩɟɤɚɧɢɹ± ɬɨɥɶɤɨ� ɜ� ɜɢɞɟ� ɡɟɪɟɧ�
ɫɮɚɥɟɪɢɬɧɨɣ�ɮɚɡɵ��Ⱦɢɚɩɚɡɨɧ� ɪɚɡɦɟɪɨɜ� ɡɟɪɟɧ�%1ɫɮ ɜ� ɩɨɫɥɟɞɧɟɦ� ɫɥɭɱɚɟ� ɩɪɟɜɵɲɚɥ� ���� ɦɤɦ��
ɨɞɧɚɤɨ�ɩɪɢ�ɭɜɟɥɢɱɟɧɢɢ�ɞɥɢɬɟɥɶɧɨɫɬɢ�ɫɩɟɤɚɧɢɹ�ɞɨ�����F�ɫɪɟɞɧɢɣ�ɪɚɡɦɟɪ�ɡɟɪɟɧ�ɭɜɟɥɢɱɢɜɚɥɫɹ�
ɡɚ� ɫɱɟɬ� ɩɨɹɜɥɟɧɢɹ� ɧɟɤɨɬɨɪɨɣ� ɞɨɥɢ� ɡɟɪɟɧ� � ɪɚɡɦɟɪɚɦɢ� � ɞɨ� ���� ɦɤɦ�� Ɍɢɩɢɱɧɨɟ� ɷɥɟɤɬɪɨɧɧɨ�
ɦɢɤɪɨɫɤɨɩɢɱɟɫɤɨɟ�ɢɡɨɛɪɚɠɟɧɢɟ�ɡɟɪɟɧɧɨɣ�ɫɬɪɭɤɬɭɪɵ�ɜ�ɦɨɧɨɮɚɡɧɨɦ�ɨɛɪɚɡɰɟ��ɬ� ɟ��ɩɨɥɭɱɟɧɧɨɦ�
ɧɚ�ɨɫɧɨɜɟ�ɢɫɯɨɞɧɨɝɨ�%1ɜ ɛɟɡ�ɞɨɛɚɜɤɢ�ɚɥɦɚɡɚ� ɩɨɤɚɡɚɧɨ�ɧɚ�ɪɢɫ���

Ɋɚɡɥɢɱɢɹ�ɤɨɧɬɚɤɬɧɨɝɨ�ɜɡɚɢɦɨɞɟɣɫɬɜɢɢ�ɚɥɦɚɡ�± ɧɢɬɪɢɞ�ɛɨɪɚ�ɨɩɪɟɞɟɥɹɸɬɫɹ�ɪɚɡɦɟɪɚɦɢ�
ɱɚɫɬɢɰ� ɚɥɦɚɡɚ�� ȼ� ɫɥɭɱɚɟ� ɦɢɤɪɨɧɧɵɯ� ɩɨɪɨɲɤɨɜ� �ɨɛɪɚɡɟɰ� ��� ɬɚɛɥ����� ɤɚɤ� ɩɨɤɚɡɚɧɨ� ɜ� >�@�� ɩɪɢ�
ɜɡɚɢɦɨɞɟɣɫɬɜɢɢ� ɨɛɪɚɡɭɸɬɫɹ� ɫɩɥɨɲɧɵɟ� ɝɪɚɧɢɰɵ� ɚɥɦɚɡ� ± ɩɨɥɢɤɪɢɫɬɚɥɥɢɱɟɫɤɚɹ�
ɚɥɦɚɡɨɩɨɞɨɛɧɚɹ� ɮɚɡɚ� %1 ɭɠɟ� ɩɪɢ ɬɟɦɩɟɪɚɬɭɪɟ� Ɍ  � ����� qɋ�� Ɍɚɤɨɣ� ɠɟ� ɯɚɪɚɤɬɟɪ�
ɜɡɚɢɦɨɞɟɣɫɬɜɢɹ� � ɜɵɹɜɥɹɟɬɫɹ� ɢ� ɞɥɹ� ɨɛɪɚɡɰɨɜ�� ɩɨɥɭɱɟɧɧɵɯ� ɩɪɢ� Ɍ ���� qɋ� ɢ�
ɩɪɨɞɨɥɠɢɬɟɥɶɧɨɫɬɢ� ɫɩɟɤɚɧɢɹ� W  � ��� ɫ� �� ɉɪɢ� ɷɬɨɦ� ɜ� ɡɟɪɧɚɯ� ɚɥɦɚɡɚ� ɧɚɛɥɸɞɚɸɬɫɹ� ɜɵɫɨɤɚɹ�
ɩɥɨɬɧɨɫɬɶ� ɞɢɫɥɨɤɚɰɢɣ� ɢ� ɞɜɨɣɧɢɤɢ�� ɉɨ� ɫɬɪɭɤɬɭɪɧɵɦ� ɨɫɨɛɟɧɧɨɫɬɹɦ� ɭɤɚɡɚɧɧɨɣ� ɝɪɚɧɢɰɵ�
ɤɨɧɬɚɤɬɢɪɨɜɚɧɢɹ� �ɡɟɪɟɧ�ɚɥɦɚɡɚ�ɫ�ɩɪɨɫɥɨɣɤɨɣ�ɧɚ�ɨɫɧɨɜɟ�ɧɢɬɪɢɞɚ�ɛɨɪɚ� �ɦɨɠɧɨ�ɜɵɞɟɥɢɬɶ�ɞɜɚ�
ɫɥɭɱɚɹ�� ȼ� ɩɟɪɜɨɦ� ɫɥɭɱɚɟ� ɝɪɚɧɢɰɚ�� ɨɤɚɣɦɥɹɸɳɚɹ� ɫɢɥɶɧɨ� ɞɟɮɨɪɦɢɪɨɜɚɧɧɵɟ� ɡɟɪɧɚ� ɚɥɦɚɡɚ��
ɨɬɱɟɬɥɢɜɨ�ɜɵɪɚɠɟɧɚ��ɪɢɫ�����ɜ���

ȼɨ� ɜɬɨɪɨɦ� ɫɥɭɱɚɟ� ɫɨ� ɫɬɨɪɨɧɵ� ɡɟɪɧɚ� ɚɥɦɚɡɚ� ɤ� ɧɟɣ� ɩɪɢɥɟɝɚɟɬ� ɮɪɚɝɦɟɧɬɢɪɨɜɚɧɧɚɹ�
ɩɪɨɫɥɨɣɤɚ�ɤɚɤ�ɩɟɪɟɯɨɞɧɚɹ�ɡɨɧɚ�ɤ�ɞɟɮɨɪɦɢɪɨɜɚɧɧɨɣ�ɨɛɥɚɫɬɢ�ɡɟɪɧɚ��ɪɢɫ������

ȼ�
ɦɢɤɪɨɫɬɪɭɤɬɭɪɟ�
ɨɛɪɚɡɰɨɜ�
ɪɚɫɫɦɚɬɪɢɜɚɟɦɨɝɨ�
ɫɨɫɬɚɜɚ�� ɩɨɥɭɱɟɧɧɵɯ�
ɩɪɢ� ɬɟɦɩɟɪɚɬɭɪɟ�
Ɍ  ���� qɋ� ɢ�
ɩɪɨɞɨɥɠɢɬɟɥɶɧɨɫɬɢ�
ɫɩɟɤɚɧɢɹ� W  � ���� ɫ��
ɜɵɹɜɥɹɸɬɫɹ� ɨɛɥɚɫɬɢ�
ɫ� ɬɪɟɳɢɧɚɦɢ� ɩɨ�
ɝɪɚɧɢɰɚɦ�
ɫɨɩɪɹɠɟɧɢɹ� ɡɟɪɧɨ�
ɚɥɦɚɡɚ� ± ɩɪɨɫɥɨɣɤɚ�
ɚɥɦɚɡɨɩɨɞɨɛɧɨɣ�
ɮɚɡɵ�� ɜ� ɬɨɦ� ɱɢɫɥɟ� ɢ�

ɩɨ� ɝɪɚɧɢɰɚɦ� ɧɟɩɨɫɪɟɞɫɬɜɟɧɧɨɝɨ�
ɫɨɩɪɹɠɟɧɢɹ� ɫ� ɨɬɞɟɥɶɧɵɦɢ� ɡɟɪɧɚɦɢ�
ɩɪɨɫɥɨɣɤɢ��ɪɢɫ������

ȼ� ɨɛɪɚɡɰɚɯ� ɧɚ� ɨɫɧɨɜɟ� ɤɨɦɩɨɡɢɰɢɣ��
ɫɨɞɟɪɠɚɳɢɯ�ɭɥɶɬɪɚɞɢɫɩɟɪɫɧɵɣ�ɚɥɦɚɡ��ɨɛɪ��
����ɬɨɥɶɤɨ�ɩɪɢ�ɬɟɦɩɟɪɚɬɭɪɟ�Ɍɫɩɟɤ�  ������qɋ�
ɢ�ɩɪɨɞɨɥɠɢɬɟɥɶɧɨɫɬɢ�ɫɩɟɤɚɧɢɹ�W  �����ɫ�ɜ�
ɝɪɚɧɢɰɚɯ� ɫɨɩɪɹɠɟɧɢɹ� ɮɚɡ� ɨɛɪɚɡɭɸɬɫɹ�
ɫɩɥɨɲɧɵɟ� ɧɚɧɨɞɢɫɩɟɪɫɧɵɟ� ɩɪɨɫɥɨɣɤɢ��
ɨɤɚɣɦɥɹɸɳɢɟ�ɡɟɪɧɚ�ɫɮɚɥɟɪɢɬɧɨɝɨ�ɧɢɬɪɢɞɚ�
ɛɨɪɚ��ɉɪɢ�ɷɬɨɦ�ɨɬɱɟɬɥɢɜɨɣ�ɝɪɚɧɢɰɵ�ɦɟɠɞɭ�
ɩɪɨɫɥɨɣɤɨɣ� ɢ� ɡɟɪɧɚɦɢ� %1ɫɮ ɧɟ�
ɧɚɛɥɸɞɚɟɬɫɹ�� ɚ� ɜɵɹɜɥɹɟɬɫɹ� ɭɬɨɥɳɟɧɢɟ�
ɬɚɤɨɣ�ɩɪɨɫɥɨɣɤɢ�ɢ�ɩɪɨɞɜɢɠɟɧɢɟ�ɟɟ�ɜ�ɨɛɴɟɦ�
ɡɟɪɧɚ��ɪɢɫ� ����

ɚ� ɛ
Ɋɢɫ��� Ɍɢɩɢɱɧɵɣ� ɮɪɚɝɦɟɧɬ� ɦɢɤɪɨɫɬɪɭɤɬɭɪɵ� ɨɛɪɚɡɰɚ� �� �ɜɬɨɪɨɣ�
ɬɢɩ��� ɚ� ± ɫɢɥɶɧɨ� ɞɟɮɨɪɦɢɪɨɜɚɧɧɨɟ� ɡɟɪɧɨ� ɚɥɦɚɡɚ� ɫ� ɩɪɢɦɵɤɚɸɳɟɣ�
ɨɛɥɚɫɬɶɸ�ɚɥɦɚɡɨɩɨɞɨɛɧɨɣ�ɮɚɡɵ��ɫɜɟɬɥɨɩɨɥɶɧɨɟ�ɢɡɨɛɪɚɠɟɧɢɟ���ɛ�±
ɡɟɪɧɨ�ɚɥɦɚɡɚ��ɬɟɦɧɨɩɨɥɶɧɨɟ�ɢɡɨɛɪɚɠɟɧɢɢ�ɜ�ɨɬɪɚɠɟɧɢɢ�ɚɥɦɚɡɚ��ɫ�
ɮɪɚɝɦɟɧɬɢɪɨɜɚɧɧɨɣ�ɩɪɢɝɪɚɧɢɱɧɨɣ�ɡɨɧɨɣ��ɭɤɚɡɚɧɨ�ɫɬɪɟɥɤɨɣ��

Ɋɢɫ����� Ɍɢɩɢɱɧɵɣ� ɭɱɚɫɬɨɤ�ɦɢɤɪɨɫɬɪɭɤɬɭɪɵ�
ɨɛɪɚɡɰɚ� ɫ� ɬɪɟɳɢɧɚɦɢ� ɩɨ� ɝɪɚɧɢɰɚɦ�
ɫɨɩɪɹɠɟɧɢɹ� ɚɥɦɚɡ� ± ɚɥɦɚɡɨɩɨɞɨɛɧɚɹ� ɮɚɡɚ�
�ɫɬɪɟɥɤɨɣ� ɭɤɚɡɚɧɵ� ɨɛɥɚɫɬɢ� ɪɚɡɪɵɜɚ� ɩɨ�
ɝɪɚɧɢɰɚɦ� ɫ� ɨɬɞɟɥɶɧɵɦɢ� ɡɟɪɧɚɦɢ�
ɚɥɦɚɡɨɩɨɞɨɛɧɨɣ�ɮɚɡɵ�



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

���

ɚ� ɛ
Ɋɢɫ�����Ɍɢɩɢɱɧɵɣ�ɮɪɚɝɦɟɧɬ�ɦɢɤɪɨɫɬɪɭɤɬɭɪɵ�ɨɛɪɚɡɰɚ����ɩɨɥɭɱɟɧɧɨɝɨ�ɩɪɢ�Ɍɫɩɟɤ�  ������qɋ��W  �
����ɫ��ɚ��ɢ�ɦɢɤɪɨɷɥɟɤɬɪɨɧɨɝɪɚɦɦɚ��ɛ��ɫɩɥɨɲɧɨɟ�ɤɨɥɶɰɨ�± ɷɬɨ�ɨɬɪɚɠɟɧɢɟ�ɨɬ�ɦɟɠɡɟɪɟɧɧɨɣ�

ɩɪɨɫɥɨɣɤɢ��ɹɪɤɢɟ�ɪɟɮɥɟɤɫɵ�ɨɬɪɚɠɟɧɢɹ�ɨɬ�ɨɬɞɟɥɶɧɵɯ�ɡɟɪɟɧ�%1Fɮ �

Ɉɫɨɛɟɧɧɨɫɬɶɸ� ɦɢɤɪɨɫɬɪɭɤɬɭɪɵ� ɨɛɪɚɡɰɨɜ� � ɫ� ɞɨɛɚɜɤɨɣ� ɧɚɧɨɞɢɫɩɟɪɫɧɨɝɨ� ������� ɦɤɦ��
ɚɥɦɚɡɚ�ɤɚɬɚɥɢɬɢɱɟɫɤɨɝɨ�ɫɢɧɬɟɡɚ��ɨɛɪɚɡɟɰ ���ɩɨ�ɫɪɚɜɧɟɧɢɸ�ɫ�ɨɛɪɚɡɰɚɦɢ�ɩɪɟɞɵɞɭɳɢɯ�ɬɢɩɨɜ��ɜ�
ɬɨɦ�ɱɢɫɥɟ�ɩɨɥɭɱɟɧɧɵɯ�ɧɚ�ɨɫɧɨɜɟ�%1ɜ ɛɟɡ�ɞɨɛɚɜɨɤ��ɨɛɪɚɡɟɰ����ɫɦ��ɪɢɫ������ɫɨɫɬɨɢɬ�ɜ�ɧɚɥɢɱɢɢ�
ɫɪɨɫɬɤɨɜ�ɡɟɪɟɧ��ȼ�ɬɚɤɢɯ�ɫɪɨɫɬɤɚɯ��ɚ�ɬɚɤɠɟ�ɜ�ɢɯ�ɨɤɪɭɠɟɧɢɢ�ɢɞɟɧɬɢɮɢɰɢɪɭɟɬɫɹ�ɭɝɥɟɪɨɞ��ɪɢɫ�����
ɬɚɛɥ�����

Ɍɚɛɥɢɰɚ��� Ɋɚɫɩɪɟɞɟɥɟɧɢɟ�%��1�ɢ�&�ɜ�
ɨɤɪɭɠɟɧɢɢ�ɨɬɞɟɥɶɧɨɝɨ�
ɦɨɧɨɥɢɬɧɨɝɨ�ɨɛɪɚɡɨɜɚɧɢɹ�
ɨɛɪɚɡɰɚ����ɪɢɫ�����ɛ�

ɚ

ɛ
Ɋɢɫ���� Ɍɢɩɢɱɧɵɣ� ɮɪɚɝɦɟɧɬ� ɦɢɤɪɨɫɬɪɭɤɬɭɪɵ�
ɨɛɪɚɡɰɚ� �� �ɚ�� ɢ� ɨɛɥɚɫɬɢ�� ɜ� ɤɨɬɨɪɵɯ�
ɪɚɫɩɪɟɞɟɥɟɧɢɟ�%��1�ɢ�&�ɜ�ɨɤɪɭɠɟɧɢɢ�ɨɬɞɟɥɶɧɨɝɨ�
ɦɨɧɨɥɢɬɧɨɝɨ� ɨɛɪɚɡɨɜɚɧɢɹ� �ɛ��� ɜ ɤɨɬɨɪɵɯ�
ɩɪɨɜɟɞɟɧ�ɚɧɚɥɢɡ�ɧɚ�ɫɨɞɟɪɠɚɧɢɟ�%� 1�ɢ�&



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

���

ɂɡ�ɞɚɧɧɵɯ�ɬɚɛɥ����ɫɥɟɞɭɟɬ��ɱɬɨ�ɞɥɹ�ɫɮɚɥɟɪɢɬɧɨɣ�ɮɚɡɵ�%1�ɜ�ɨɛɪɚɡɰɚɯ��ɩɨɥɭɱɟɧɧɵɯ�ɧɚ�
ɨɫɧɨɜɟ� ɢɫɯɨɞɧɵɯ� ɤɨɦɩɨɡɢɰɢɣ� �ɚɥɦɚɡ� ± %1ɜ��� ɯɚɪɚɤɬɟɪɧɨ� ɭɦɟɧɶɲɟɧɢɟ� ɦɟɠɩɥɨɫɤɨɫɬɧɵɯ�
ɪɚɫɫɬɨɹɧɢɣ� ɩɨ� ɫɪɚɜɧɟɧɢɸ� ɫ� ɚɧɚɥɨɝɢɱɧɨɣ� ɮɚɡɨɣ�� ɨɛɪɚɡɭɸɳɟɣɫɹ� ɜ� ɦɨɧɨɮɚɡɧɵɯ� �ɧɚ� ɨɫɧɨɜɟ�
ɢɫɯɨɞɧɨɝɨ�%1ɜ�� ɨɛɪɚɡɰɚɯ�� ȼ� ɨɛɪɚɡɰɚ� �� ɫ� ɜɵɫɨɤɢɦ� ɫɨɞɟɪɠɚɧɢɟɦ� ɚɥɦɚɡɚ� ɬɚɤɠɟ� ɧɚɛɥɸɞɚɟɬɫɹ�
ɭɦɟɧɶɲɟɧɢɟ�ɦɟɠɩɥɨɫɤɨɫɬɧɵɯ�ɪɚɫɫɬɨɹɧɢɣ�ɚɥɦɚɡɚ��Ɍɢɩɢɱɧɵɟ�ɞɢɮɪɚɤɬɨɝɪɚɦɦɵ�ɨɛɪɚɡɰɨɜ��±��
ɩɪɢɜɟɞɟɧɵ�ɧɚ�ɪɢɫ����

Ʉɚɤ�ɫɥɟɞɭɟɬ�ɢɡ�ɪɢɫ�����ɬɨɥɶɤɨ�ɞɥɹ ɨɛɪɚɡɰɚ�ɫ�ɜɵɫɨɤɢɦ�ɫɨɞɟɪɠɚɧɢɟɦ�ɚɥɦɚɡɚ��ɨɛɪɚɡɟɰ����
ɧɚ� ɞɢɮɪɚɤɬɨɝɪɚɦɦɚɯ� ɧɚɪɹɞɭ� ɫ� ɨɬɪɚɠɟɧɢɹɦɢ� ɫɮɚɥɟɪɢɬɧɨɝɨ� %1� ɢɦɟɸɬɫɹ� ɨɬɪɚɠɟɧɢɹ� ɚɥɦɚɡɚ��
ɩɪɢɱɟɦ�ɞɥɹ�ɩɢɤɨɜ�ɨɬɪɚɠɟɧɢɣ�����ɢ�����ɜɵɹɜɥɹɸɬɫɹ�ɨɫɨɛɟɧɧɨɫɬɢ��ɞɥɹ�%1Fɮ ɧɚ�ɩɢɤɚɯ�ɨɛɨɢɯ�
ɨɬɪɚɠɟɧɢɣ�ɧɚɛɥɸɞɚɟɬɫɹ�ɩɥɟɱɨ��ɞɥɹ�ɚɥɦɚɡɚ ± ɪɚɫɳɟɩɥɟɧɢɟ��ɪɢɫ�����ɜ���Ʉɚɤ�ɜɢɞɧɨ�ɧɚ�ɪɢɫ����ɚ��
ɩɨɞɨɛɧɵɟ�ɨɫɨɛɟɧɧɨɫɬɢ�ɞɥɹ�ɨɛɪɚɡɰɨɜ���ɢ���ɧɟ�ɜɵɹɜɥɹɸɬɫɹ��ɋɨɝɥɚɫɧɨ�>�@�ɨɧɢ�ɧɟ�ɧɚɛɥɸɞɚɸɬɫɹ�
ɬɚɤɠɟ�ɧɚ�ɭɤɚɡɚɧɧɵɯ�ɨɬɪɚɠɟɧɢɹɯ�ɢ�ɞɥɹ�ɨɛɪɚɡɰɨɜ��ɩɨɥɭɱɟɧɧɵɯ�ɧɚ�ɨɫɧɨɜɟ�ɢɫɯɨɞɧɵɯ�ɩɨɪɨɲɤɨɜ�
ɚɥɦɚɡɚ� ɢ�%1Fɮ ɩɪɢ� ɞɚɜɥɟɧɢɢ�Ɋ  � ��Ƚɉɚ� ɢ� ɬɟɦɩɟɪɚɬɭɪɟ� Ɍ  � ����� qɋ�� ȼɨɡɦɨɠɧɨ�� ɩɨɞɨɛɧɵɟ�
ɨɫɨɛɟɧɧɨɫɬɢ� ɨɛɭɫɥɨɜɥɟɧɵ� ɨɛɪɚɡɨɜɚɧɢɟɦ� ɜ� ɢɫɫɥɟɞɭɟɦɨɦ� ɨɛɪɚɡɰɟ� ɚɥɦɚɡɨɩɨɞɨɛɧɵɯ� ɬɜɟɪɞɵɯ�
ɪɚɫɬɜɨɪɨɜ�ɫɨɫɬɚɜɚ�%1&�ɤɚɤ�ɧɚ�ɨɫɧɨɜɟ�ɪɟɲɟɬɤɢ�ɚɥɦɚɡɚ��ɬɚɤ�ɢ�%1Fɮ��

ɚ� ɛ

ɜ
Ɋɢɫ� ���Ɍɢɩɢɱɧɵɟ�ɞɢɮɪɚɤ�ɬɨɝɪɚɦɦɵ�ɨɛɪɚɡɰɨɜ�������ɚ��ɢ����ɛ�± ɨɛɳɢɣ�ɜɢɞ��ɜ�± ɭɜɟɥɢɱɟɧɧɵɣ�

ɮɪɚɝɦɟɧɬ�ɨɛɥɚɫɬɢ�ɨɬɪɚɠɟɧɢɣ�����ɢ������ɞɥɹ�ɚɥɦɚɡɚ�± ɨ ɢ�%1Fɮ ±î�

ȼ� ɧɚɫɬɨɹɳɟɟ� ɜɪɟɦɹ� ɭɱɟɧɵɟ� ɧɟ� ɩɪɢɲɥɢ� ɤ� ɟɞɢɧɨɦɭ� ɦɧɟɧɢɸ� ɨ� ɩɪɢɪɨɞɟ� ɨɛɪɚɡɨɜɚɧɢɹ�
ɬɜɟɪɞɨɝɨ�ɪɚɫɬɜɨɪɚ�%1&�ɫ�ɚɥɦɚɡɨɩɨɞɨɛɧɨɣ�ɪɟɲɟɬɤɨɣ��Ɉɫɧɨɜɧɵɟ�ɢɡ�ɢɡɜɟɫɬɧɵɯ�ɩɪɟɞɫɬɚɜɥɟɧɢɣ�
ɩɨ�ɷɬɨɦɭ�ɜɨɩɪɨɫɭ�ɩɪɢɜɟɞɟɧɵ�ɜ�>�@��ɝɞɟ�ɜɵɫɤɚɡɚɧɨ�ɬɚɤɠɟ�ɩɪɟɞɩɨɥɨɠɟɧɢɟ�ɨ�ɬɨɦ��ɱɬɨ�ɧɚɢɛɨɥɟɟ�
ɜɟɪɨɹɬɧɵɣ�ɦɟɯɚɧɢɡɦ�ɨɛɪɚɡɨɜɚɧɢɹ�ɬɜɟɪɞɨɝɨ�ɪɚɫɬɜɨɪɚ�ɩɪɢ�ɤɨɧɬɚɤɬɧɨɦ�ɜɡɚɢɦɨɞɟɣɫɬɜɢɢ�ɱɚɫɬɢɰ�
ɤɭɛɢɱɟɫɤɨɝɨ�ɚɥɦɚɡɚ�ɢ�ȼ1ɜ ±ɡɚɦɟɳɟɧɢɟ�ɚɡɨɬɚ�ɭɝɥɟɪɨɞɨɦ�ɜ�ɚɥɦɚɡɨɩɨɞɨɛɧɨɣ�ɪɟɲɟɬɤɟ�ɧɢɬɪɢɞɚ�
ɛɨɪɚ�� ɧɚ� ɧɚɱɚɥɶɧɨɦ� ɷɬɚɩɟ� ɜ� ɪɟɲɟɬɤɟ� ɢɫɯɨɞɧɨɝɨ� %1ɜ�� ɚ� ɩɨɫɥɟ� ɨɛɪɚɡɨɜɚɧɢɹ� ɫɩɥɨɲɧɨɣ�
ɦɟɠɮɚɡɧɨɣ� ɝɪɚɧɢɰɵ� ɢ� ɜ� ɨɛɪɚɡɭɳɟɣɫɹ� ɫɮɚɥɟɪɢɬɧɨɣ� ɮɚɡɟ�� ɇɚ� ɨɫɧɨɜɚɧɢɢ� ɢɡɜɟɫɬɧɵɯ�
ɪɟɡɭɥɶɬɚɬɨɜ�ɦɧɨɝɢɯ�ɢɫɫɥɟɞɨɜɚɧɢɣ��ɫɜɢɞɟɬɟɥɶɫɬɜɭɸɳɢɯ�ɨɛ�ɨɬɫɭɬɫɬɜɢɢ�ɨɛɪɚɡɨɜɚɧɢɹ�ɬɜɟɪɞɵɯ�



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

���

ɪɚɫɬɜɨɪɨɜ� %±1±ɋ� ɩɪɢ� ɫɩɟɤɚɧɢɢ� ɢ� ɚɥɦɚɡɚ� >�@�� ɩɪɢɯɨɞɢɦ� ɤ� ɜɵɜɨɞɭ�� ɱɬɨ� ɨɫɧɨɜɧɵɦ�
ɮɚɤɬɨɪɨɦ��ɨɩɪɟɞɟɥɹɸɳɢɦ�ɮɨɪɦɢɪɨɜɚɧɢɟ�ɬɜɟɪɞɨɝɨ�ɪɚɫɬɜɨɪɚ�ɜ�ɢɫɫɥɟɞɨɜɚɧɧɵɯ�ɤɨɦɩɨɡɢɰɢɹɯ��
ɹɜɥɹɟɬɫɹ� ɦɟɬɚɫɬɚɛɢɥɶɧɨɫɬɶ� ɜɸɪɬɰɢɬɧɨɣ� ɮɚɡɵ� %1ɜ� ɢ� ɟɟ� ɞɟɮɨɪɦɚɰɢɨɧɧɨɟ� ɩɪɟɜɪɚɳɟɧɢɟ� ɜ�
ɫɮɚɥɟɪɢɬɧɭɸ� ɮɚɡɭ� ɧɟɩɨɫɪɟɞɫɬɜɟɧɧɨ� ɜ� ɭɫɥɨɜɢɹɯ� ɤɨɧɬɚɤɬɧɨɝɨ� ɜɡɚɢɦɨɞɟɣɫɬɜɢɹ� ɫ� ɚɥɦɚɡɨɦ�� ȼ�
ɰɟɥɨɦ�ɜ�ɩɨɥɶɡɭ�ɨɛɪɚɡɨɜɚɧɢɹ�ɬɚɤɨɝɨ�ɪɚɫɬɜɨɪɚ�ɩɨ�ɭɤɚɡɚɧɧɨɦɭ�ɫɰɟɧɚɪɢɸ�ɦɨɠɧɨ�ɜɵɞɟɥɢɬɶ�ɫɟɦɶ�
ɮɚɤɬɨɪɨɜ��ɜɥɢɹɸɳɢɯ�ɧɚ�ɨɛɪɚɡɨɜɚɧɢɟ�ɬɜɟɪɞɵɯ�ɪɚɫɬɜɨɪɨɜ�����

��� ɉɨ� ɤɪɢɫɬɚɥɥɨɯɢɦɢɱɟɫɤɢɦ� ɯɚɪɚɤɬɟɪɢɫɬɢɤɚɦ� ɭɝɥɟɪɨɞ� ɢ� ɚɡɨɬ� ɛɥɢɡɤɢ� �ɤɨɜɚɥɟɧɬɧɵɟ�
ɪɚɞɢɭɫɵ� ɚɬɨɦɨɜ�� ɷɥɟɤɬɪɨɨɬɪɢɰɚɬɟɥɶɧɨɫɬɢ�� ɫɪɨɞɫɬɜɨ� ɤ� ɷɥɟɤɬɪɨɧɭ�� ɩɟɪɜɵɣ� ɩɨɬɟɧɰɢɚɥ�
ɢɨɧɢɡɚɰɢɢ�� ɨɞɢɧɚɤɨɜɵɣ� ɬɢɩ� ɷɥɟɤɬɪɨɧɧɨɝɨ� ɫɬɪɨɟɧɢɹ� ɜɚɥɟɧɬɧɵɯ� ɨɛɨɥɨɱɟɤ� ɚɬɨɦɨɜ��� ɗɬɨ��
ɨɩɪɟɞɟɥɹɟɬ�ɜɨɡɦɨɠɧɨɫɬɶ�ɮɨɪɦɢɪɨɜɚɧɢɹ�ɬɜɟɪɞɨɝɨ�ɪɚɫɬɜɨɪɚ�ɜ�ɫɨɨɬɜɟɬɫɬɜɢɢ�ɫ�ɩɹɬɶɸ�ɭɫɥɨɜɢɹɦɢ�
ɢɡɨɦɨɪɮɧɨɝɨ�ɡɚɦɟɳɟɧɢɹ�>�@�

���ɉɨ�ɩɪɟɞɫɬɚɜɥɟɧɢɹɦ�>�@�ɩɪɢ�ɤɨɧɬɚɤɬɧɨɦ�ɜɡɚɢɦɨɞɟɣɫɬɜɢɢ�ɞɜɭɯ�ɤɨɜɚɥɟɧɬɧɵɯ�ɜɟɳɟɫɬɜ�
ɡɚɤɨɧɨɦɟɪɧɵɦ� ɹɜɥɹɟɬɫɹ� ɪɚɫɬɜɨɪɟɧɢɟ� ɜɟɳɟɫɬɜɚ� ɫ� ɛyɥɶɲɟɣ� ɤɨɜɚɥɟɧɬɧɨɫɬɶɸ� ɜ� ɜɟɳɟɫɬɜɟ� ɫ�
ɦɟɧɶɲɟɣ� ɤɨɜɚɥɟɧɬɧɨɫɬɶɸ�� ȼ� ɪɚɫɫɦɚɬɪɢɜɚɟɦɨɦ� ɫɥɭɱɚɟ� ± ɷɬɨ� ɫɨɨɬɜɟɬɫɬɜɟɧɧɨ� ɚɥɦɚɡ� ɢ�
ɚɥɦɚɡɨɩɨɞɨɛɧɵɟ�ɮɚɡɵ�%1�

���ɉɨ�ɞɚɧɧɵɦ�ɬɟɪɦɨɞɢɧɚɦɢɱɟɫɤɨɝɨ�ɚɧɚɥɢɡɚ�ɩɪɟɜɪɚɳɟɧɢɣ�ɜ�ɤɪɢɫɬɚɥɥɢɱɟɫɤɢɯ�ɫɢɫɬɟɦɚɯ�
ɩɪɢ� ɜɵɫɨɤɨɦ� ɞɚɜɥɟɧɢɢ� �ɫɨ� ɫɞɜɢɝɨɦ�� ɬɜɟɪɞɵɟ� ɪɚɫɬɜɨɪɵ� ɩɪɢ� ɤɨɧɬɚɤɬɢɪɨɜɚɧɢɢ� ɱɚɫɬɢɰ�
ɨɛɪɚɡɭɸɬɫɹ�ɧɚ�ɨɫɧɨɜɟ�ɛɨɥɟɟ�ɦɹɝɤɨɝɨ�ɜɟɳɟɫɬɜɚ�>�@��ȼ�ɪɚɫɫɦɚɬɪɢɜɚɟɦɨɦ�ɫɥɭɱɚɟ�ɬɚɤɢɟ�ɜɟɳɟɫɬɜɚ�
± ɷɬɨ�ɚɥɦɚɡɩɨɞɨɛɧɵɟ�ɮɚɡɵ�%1�

��� ɋɨɝɥɚɫɧɨ� ɩɪɚɜɢɥɭ� ɋɟɧɚ� >�@�� ɨɩɪɟɞɟɥɹɸɳɟɦɭ� ɩɪɟɢɦɭɳɟɫɬɜɟɧɧɨɟ� ɧɚɩɪɚɜɥɟɧɢɟ�
ɞɢɮɮɭɡɢɢ�ɩɪɢ�ɤɨɧɬɚɤɬɧɨɦ�ɜɡɚɢɦɨɞɟɣɫɬɜɢɢ�ɞɜɭɯ�ɜɟɳɟɫɬɜ��ɛyɥɶɲɚɹ�ɫɤɨɪɨɫɬɶ�ɞɢɮɮɭɡɢɢ�ɛɭɞɟɬ�
ɨɫɭɳɟɫɬɜɥɹɬɶɫɹ�ɜ�ɫɬɨɪɨɧɭ�ɜɟɳɟɫɬɜɚ��ɜ�ɤɨɬɨɪɨɦ�ɦɢɧɢɦɚɥɶɧɨɟ�ɦɟɠɚɬɨɦɧɨɟ�ɪɚɫɫɬɨɹɧɢɟ�ɛɨɥɶɲɟ��
ȼ�ɫɥɭɱɚɟ�ɚɥɦɚɡɚ��%1ɫɮ ɢ�%1ɜ ɷɬɢ�ɜɟɥɢɱɢɧɵ�ɪɚɜɧɵ�ɫɨɨɬɜɟɬɫɬɜɟɧɧɨ���������������ɢ�������c�

��� ȼɨɡɦɨɠɧɨɫɬɶ� ɪɟɚɥɢɡɚɰɢɢ� ɷɮɮɟɤɬɚ� ɏɟɞɜɚɥɚ� >�@�� ɨɩɪɟɞɟɥɹɟɦɨɝɨ ɩɪɢɫɭɬɫɬɜɢɟɦ�
ɦɟɬɚɫɬɚɛɢɥɶɧɨɣ� ɮɚɡɵ� �%1ɜ�� ɢ� ɟɟ� ɩɪɟɜɪɚɳɟɧɢɟɦ� ɜ� ɫɮɚɥɟɪɢɬɧɭɸ� ɮɚɡɭ� ɧɟɩɨɫɪɟɞɫɬɜɟɧɧɨ� ɜ�
ɭɫɥɨɜɢɹɯ�ɤɨɧɬɚɤɬɢɪɨɜɚɧɢɹ�ɫ�ɱɚɫɬɢɰɚɦɢ�ɚɥɦɚɡɚ�>�@�

���ɉɨ� ɞɚɧɧɵɦ� >�@� ɩɪɢ� ɞɟɣɫɬɜɢɢ� ɜɧɟɲɧɟɣ� ɧɚɝɪɭɡɤɢ� ɛɨɥɟɟ� ɩɪɨɱɧɨɟ� ɢ� ɦɟɧɟɟ� ɫɠɢɦɚɟɦɨɟ�
ɜɟɳɟɫɬɜɨ�ɜɨɫɩɪɢɧɢɦɚɟɬ�ɛyɥɶɲɭɸ�ɱɚɫɬɶ�ɭɫɢɥɢɣ��ɋɥɟɞɨɜɚɬɟɥɶɧɨ��ɝɪɚɞɢɟɧɬ�ɧɚɩɪɹɠɟɧɢɣ��ɛɨɥɶɲɢɣ�
ɭɪɨɜɟɧɶ�ɧɚɩɪɹɠɟɧɢɣ�ɜ�ɚɥɦɚɡɟ��ɛɭɞɟɬ�ɫɩɨɫɨɛɫɬɜɨɜɚɬɶ��ɞɢɮɮɭɡɢɢ�ɭɝɥɟɪɨɞɚ�ɜ�ɧɢɬɪɢɞ�ɛɨɪɚ�

��� ɗɮɮɟɤɬɵ� ɚɧɢɡɨɬɪɨɩɢɢ� ɫɠɚɬɢɹ� ɜɬɨɪɨɝɨ� ɪɨɞɚ�� ɨɛɭɫɥɨɜɥɟɧɧɵɟ� ɪɚɡɥɢɱɢɟɦ� ɦɨɞɭɥɟɣ�
ɭɩɪɭɝɨɫɬɢ�ɚɥɦɚɡɚ�ɢ�%1ɜ��ɪɚɡɥɢɱɚɸɳɢɯɫɹ�ɬɚɤɠɟ�ɫɢɦɦɟɬɪɢɟɣ�ɢɯ�ɤɪɢɫɬɚɥɥɢɱɟɫɤɢɯ�ɪɟɲɟɬɨɤ�>�@��
ɗɬɢ� ɷɮɮɟɤɬɵ� ɫɩɨɫɨɛɫɬɜɭɸɬ� ɝɟɧɟɪɢɪɨɜɚɧɢɸ� ɫɞɜɢɝɨɜɵɯ� ɧɚɩɪɹɠɟɧɢɣ� ɩɪɢ� ɤɨɧɬɚɤɬɢɪɨɜɚɧɢɢ�
ɱɚɫɬɢɰ�� ɂɡɜɟɫɬɧɨ� >�@�� ɱɬɨ� ɬɚɤɢɟ� ɧɚɩɪɹɠɟɧɢɹ�� ɜɨɡɧɢɤɚɸɳɢɟ� � ɜ� ɭɫɥɨɜɢɹɯ� ɞɟɣɫɬɜɢɹ� ɜɵɫɨɤɢɯ�
ɞɚɜɥɟɧɢɣ�� ɫɩɨɫɨɛɫɬɜɭɸɬ� ɨɛɪɚɡɨɜɚɧɢɸ� ɬɜɟɪɞɵɯ� ɪɚɫɬɜɨɪɨɜ� ɞɚɠɟ� ɦɟɠɞɭ� ɜɟɳɟɫɬɜɚɦɢ��
ɤɪɢɫɬɚɥɥɨɯɢɦɢɱɟɫɤɢɟ� ɯɚɪɚɤɬɟɪɢɫɬɢɤɢ� ɤɨɬɨɪɵɯ� ɧɟ� ɨɬɜɟɱɚɸɬ� ɭɫɥɨɜɢɹɦ� ɨɛɪɚɡɨɜɚɧɢɹ� ɬɚɤɢɯ�
ɪɚɫɬɜɨɪɨɜ�

Ʉɚɤ� ɨɬɦɟɱɚɥɨɫɶ� ɜɨ� ɜɜɨɞɧɨɣ� ɱɚɫɬɢ�� ɰɟɥɶ� ɧɚɫɬɨɹɳɟɝɨ� ɢɫɫɥɟɞɨɜɚɧɢɹ� ɫɨɫɬɨɹɥɚ� ɜ�
ɨɩɪɟɞɟɥɟɧɢɢ�ɜɨɡɦɨɠɧɨɫɬɢ�ɩɨɥɭɱɟɧɢɹ�ɤɨɦɩɨɡɢɬɨɜ�ɧɚ�ɨɫɧɨɜɟ�ɚɥɦɚɡɚ�ɢ�ɩɥɨɬɧɵɯ�ɮɚɡ�ɧɢɬɪɢɞɚ�
ɛɨɪɚ� ɫ� ɭɱɚɫɬɢɟɦ�ɮɨɪɦɢɪɨɜɚɧɢɹ� ɬɜɟɪɞɵɯ� ɪɚɫɬɜɨɪɨɜ� ɫɨɫɬɚɜɚ� ȼ1&�� ɉɪɢɜɟɞɟɧɧɵɟ� ɪɟɡɭɥɶɬɚɬɵ�
ɷɥɟɤɬɪɨɧɧɨ�ɦɢɤɪɨɫɤɨɩɢɱɟɫɤɢɯ� ɢɫɫɥɟɞɨɜɚɧɢɣ� ɜ� >�@�� ɚ� ɬɚɤɠɟ� ɜ� ɧɚɫɬɨɹɳɟɣ� ɪɚɛɨɬɟ�
ɫɜɢɞɟɬɟɥɶɫɬɜɭɸɬ�� ɱɬɨ� ɱɚɫɬɢɰɵ� ɚɥɦɚɡɚ� ɢ� %1ɜ ɜɡɚɢɦɨɞɟɣɫɬɜɭɸɬ� ɫ� ɨɛɪɚɡɨɜɚɧɢɟɦ� ɫɩɥɨɲɧɵɯ�
ɝɪɚɧɢɰ� ɫɨɩɪɹɠɟɧɢɹ� ɢ� ɦɟɠɮɚɡɧɵɯ� ɩɪɨɫɥɨɟɤ�� ɉɨ� ɧɚɲɟɦɭ� ɦɧɟɧɢɸ�� ɷɬɢ� ɞɚɧɧɵɟ��
ɫɜɢɞɟɬɟɥɶɫɬɜɭɸɬ� � ɜ� ɩɨɥɶɡɭ� � ɨɛɪɚɡɨɜɚɧɢɹ� ɬɜɟɪɞɨɝɨ� ɪɚɫɬɜɨɪɚ� ɭɝɥɟɪɨɞɚ� ɜ� ɚɥɦɚɡɨɩɨɞɨɛɧɨɦ�
ɧɢɬɪɢɞɟ�ɛɨɪɚ��Ɉɞɧɚɤɨ��ɛɟɡɭɫɥɨɜɧɨ��ɧɟɨɛɯɨɞɢɦɵ�ɞɚɥɶɧɟɣɲɢɟ�ɢɫɫɥɟɞɨɜɚɧɢɹ��ɉɪɟɞɫɬɚɜɥɹɟɬɫɹ��
ɱɬɨ� ɜ� ɰɟɥɨɦ� ɩɨɥɭɱɟɧɧɵɟ� ɪɟɡɭɥɶɬɚɬɵ� ɭɤɚɡɵɜɚɸɬ� ɧɚ� ɜɨɡɦɨɠɧɨɫɬɶ� ɫɨɡɞɚɧɢɹ� ɤɨɦɩɨɡɢɬɨɜ�
ɫɢɫɬɟɦɵ�ɚɥɦɚɡ�± ɚɥɦɚɡɨɩɨɞɨɛɧɵɟ�ɮɚɡɵ�%1�± ɚɥɦɚɡɨɩɨɞɨɛɧɵɣ�ɬɜɟɪɞɵɣ�ɪɚɫɬɜɨɪ�ɫɨɫɬɚɜɚ�%1ɋ�
ɫ�ɢɫɩɨɥɶɡɨɜɚɧɢɟɦ�ɚɥɦɚɡɧɵɯ�ɩɨɪɨɲɤɨɜ�ɪɚɡɥɢɱɧɨɣ�ɞɢɫɩɟɪɫɧɨɫɬɢ��



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

���

ɇɚɜɟɞɟɧɨ�ɪɟɡɭɥɶɬɚɬɢ�ɞɨɫɥɿɞɠɟɧɧɹ�ɫɬɪɭɤɬɭɪɧɢɯ�ɩɟɪɟɬɜɨɪɟɧɶ�ɜ�ɤɨɦɩɨɡɢɰɿɹɯ�ɩɨɪɨɲɤɿɜ�
ɚɥɦɚɡ±ɜɸɪɬɰɢɬɧɢɣ� ɧɿɬɪɢɞ� ɛɨɪɭ� ɩɪɢ� Ɋ�  � �� Ƚɉɚ�� Ɍ�  � ����±����� qɋ�� ȿɥɟɤɬɪɨɧɧɨ�
ɦɿɤɪɨɫɤɨɩɿɱɧɢɦɢ�ɞɨɫɥɿɞɠɟɧɧɹɦɢ�ɜɫɬɚɧɨɜɥɟɧɨ��ɳɨ�ɩɪɢ�ɜɢɤɨɪɢɫɬɚɧɧɿ�ɩɨɪɨɲɤɿɜ�ɚɥɦɚɡɭ�ɪɿɡɧɨʀ�
ɡɟɪɧɢɫɬɨɫɬɿ� �ɜɿɞ� �±�� ɧɦ� ɞɨ� �±��� ɦɤɦ�� ɜ� ɤɨɦɩɨɡɢɰɿɹɯ� ɜɡɚɽɦɨɞɿɸɬɶ� ɜɢɯɿɞɧɿ� ɫɤɥɚɞɨɜɿ� ɩɪɢ�
ɤɨɧɬɚɤɬɭɜɚɧɧɿ� ʀɯ� ɱɚɫɬɢɧɨɤ� ɡ� ɭɬɜɨɪɟɧɧɹɦ� ɦɿɠɮɚɡɧɢɯ� ɩɪɨɲɚɪɤɿɜ� ɡ� ɚɥɦɚɡɨɩɨɞɿɛɧɨɸ�
ɫɬɪɭɤɬɭɪɨɸ��Ⱥɧɚɥɿɡ�ɪɟɡɭɥɶɬɚɬɿɜ�ɪɟɧɬɝɟɧɿɜɫɶɤɢɯ�ɞɨɫɥɿɞɠɟɧɶ�ɞɨɡɜɨɥɹɽ�ɡɪɨɛɢɬɢ�ɜɢɫɧɨɜɨɤ��ɳɨ�
ɬɚɤɿ�ɩɪɨɲɚɪɤɢ�ɽ ɬɜɟɪɞɢɦ�ɪɨɡɱɢɧɨɦ�ɜ�ɫɢɫɬɟɦɿ�%±1±ɋ��ɇɚɡɜɚɧɨ�ɫɿɦ�ɱɢɧɧɢɤɿɜ��ɹɤɿ�ɫɜɿɞɱɚɬɶ�ɧɚ�
ɤɨɪɢɫɬɶ� ɦɟɯɚɧɿɡɦɭ� ɭɬɜɨɪɟɧɧɹ� ɬɚɤɨɝɨ� ɬɜɟɪɞɨɝɨ� ɪɨɡɱɢɧɭ� ɜɧɚɫɥɿɞɨɤ� ɪɨɡɱɢɧɟɧɧɹ� ɜɭɝɥɟɰɸ� ɜ�
ɚɥɦɚɡɨɩɨɞɿɛɧɿɣ�ɝɪɚɬɰɿ�ɧɿɬɪɢɞɭ�ɛɨɪɭ��

Ʉɥɸɱɨɜɿ�ɫɥɨɜɚ �ɚɥɦɚɡ��ɧɿɬɪɢɞ�ɛɨɪɭ��ɬɜɟɪɞɢɣ�ɪɨɡɱɢɧ��ɜɡɚɽɦɨɞɿɹ��ɫɤɥɚɞ

7KH� UHVXOWV� RI� LQYHVWLJDWLRQ� LQWR� VWUXFWXUH� WUDQVIRUPDWLRQV� LQ� SRZGHUHG� FRPSRVLWHV�
GLDPRQG�ZXU]LWH� ERURQ� QLWULGH� DW� Ɋ�  � �� *3ɚ� DQG� Ɍ�  � ����±����� q&� DUH� SUHVHQWHG�� (OHFWURQ�
PLFURVFRS\� H[DPLQDWLRQV� KDYH� HVWDEOLVKHG� WKDW� LQ� FDVH� RI� XVLQJ� GLDPRQG� SRZGHUV� ZLWK� YDULRXV�
SDUWLFOH�VL]H��IURP��±��QP�WR��±���PFP���LQWHUDFWLRQ�RI�WKH�LQLWLDO�FRPSRQHQW�FRQWDFWLQJ�SDUWLFOHV�
WDNHV� SODFH� LQ� WKH� FRPSRVLWH��ZKLFK� UHVXOWV� LQ� IRUPDWLRQ� RI� LQWHUSKDVH� OD\HUV� FKDUDFWHUL]HG� E\� D�
GLDPRQG�OLNH� VWUXFWXUH�� 7KH ;5' GDWD PDNHV LW SRVVLEOH WR FRQFOXGH WKDW WKHVH OD\HUV DUH� VROLG�
VROXWLRQV� LQ� WKH� %±1±ɋ� V\VWHP�� 6HYHQ� IDFWRUV� WKDW� HYLGHQFH� VROLG� VROXWLRQ� IRUPDWLRQ� WKURXJK�
PHFKDQLVP�RI�FDUERQ�GLVVROXWLRQ�LQ�WKH�GLDPRQG�OLNH�ODWWLFH�RI�ERURQ�QLWULGH�DUH�LQGLFDWHG���

.HZZRUGV��GLDPRQG��ERURQ�QLWULGH��VROLG�VROXWLRQ��LQWHUDFWLRQ��ɫɨPSRVLWLRQ�

Ʌɢɬɟɪɚɬɭɪɚ�
�� Ɇɢɤɪɨɫɬɪɭɤɬɭɪɧɵɟ�ɨɫɨɛɟɧɧɨɫɬɢ�ɤɨɧɬɚɤɬɧɨɝɨ�ɜɡɚɢɦɨɞɟɣɫɬɜɢɹ�ɜ�ɫɢɫɬɟɦɟ�ɱɚɫɬɢɰ�ɚɥɦɚɡɚ�

ɢ� ɜɸɪɬɰɢɬɧɨɝɨ� ɧɢɬɪɢɞɚ� ɛɨɪɚ� ɩɪɢ� ɜɵɫɨɤɢɯ� ɞɚɜɥɟɧɢɢ� ɢ� ɬɟɦɩɟɪɚɬɭɪɟ �� Ƚ� ɋ� Ɉɥɟɣɧɢɤ��
ȼ� Ɇ� ȼɨɥɤɨɝɨɧ�� ɋ� Ʉ� Ⱥɜɪɚɦɱɭɤ� ɢ� ɞɪ�� �� ɉɨɪɨɞɨɪɚɡɪɭɲɚɸɳɢɣ� ɢ�
ɦɟɬɚɥɥɨɨɛɪɚɛɚɬɵɜɚɸɳɢɣ� ɢɧɫɬɪɭɦɟɧɬ� ± ɬɟɯɧɢɤɚ�� ɬɟɯɧɨɥɨɝɢɹ� ɟɝɨ� ɢɡɝɨɬɨɜɥɟɧɢɹ� ɢ�
ɩɪɢɦɟɧɟɧɢɹ��ȼɵɩ������± Ʉ���ɂɋɆ�ɢɦ��ȼ��ɇ��Ȼɚɤɭɥɹ�ɇȺɇ�ɍɤɪɚɢɧɵ��������± ɋ�����±����

�� Ʉɢɞɚɥɨɜ�ɋ��ȼ���ɒɚɯɨɜ�Ɏ��Ɇ���Ⱦɚɜɢɞɟɧɤɨ�ȼ��Ɇ���əɲɢɧ�ȼ��Ⱥ��Ʉ�ɜɨɩɪɨɫɭ�ɨ�ɩɨɥɭɱɟɧɢɢ�ɢ�
ɫɜɨɣɫɬɜɚɯ�ɫɜɟɪɯɬɜɟɪɞɵɯ�ɤɪɢɫɬɚɥɥɢɱɟɫɤɢɯ�ɦɚɬɟɪɢɚɥɨɜ�ɜ�ɫɢɫɬɟɦɟ�ɛɨɪ±ɭɝɥɟɪɨɞ±ɚɡɨɬ����
ɉɢɫɶɦɚ�ɜ�ɀɌɎ��± ������± ����± ʋ����± ɋ���±���

�� ɍɪɭɫɨɜ�ȼ��ɋ��Ɍɟɨɪɢɹ�ɢɡɨɦɨɪɮɧɨɣ�ɫɦɟɫɢɦɨɫɬɢ��± Ɇ���ɇɚɭɤɚ��������± ����ɫ�
�� Ʌɢɬɜɢɧɨɜɚ� ȼ�� Ⱥ��� Ƚɭɫɚɪɨɜ� Ⱥ�� ɉ�� ɋɠɢɦɚɟɦɨɫɬɶ� ɤɭɛɢɱɟɫɤɨɝɨ� %1� ɢ� ɧɢɨɛɢɹ� ɩɨɞ�

ɞɚɜɥɟɧɢɦ� ������� Ƚɉɚ� ��� Ɍɪɭɞɵ� ȼɇɂɂ� ɮɢɡɢɤɨ�ɬɟɯɧɢɱɟɫɤɢɯ� ɢ� ɪɚɞɢɨɬɟɯɧɢɱɟɫɤɢɯ�
ɢɡɦɟɪɟɧɢɣ��± ������± ����± ȼɵɩ������± ɋ����±���

�� Ɍɪɟɬɶɹɤɨɜ�ɘ��Ⱦ��Ɍɜɟɪɞɨɮɚɡɧɵɟ�ɪɟɚɤɰɢɢ��± Ɇ���ɏɢɦɢɹ��������± ����ɫ�
�� ɇɚɭɦɨɜ�ɂ��ɂ���Ɉɥɶɯɨɜɢɤ�Ƚ��Ⱥ���ɉɚɧɢɧ�ȼ��ȿ��Ɉ�ɜɡɚɢɦɧɨɣ�ɪɚɫɬɜɨɪɢɦɨɫɬɢ�ɦɟɬɚɥɥɨɜ�ɜ�

ɭɫɥɨɜɢɹɯ�ɧɟɝɢɞɪɨɫɬɚɬɢɱɟɫɤɨɝɨ�ɫɠɚɬɢɹ����Ɇɟɬɚɥɥɵ��± ������± ʋ����± ɋ�����±����
�� Ȼɭɞɧɢɤɨɜ� ɉ�� ɉ��� Ƚɢɫɬɥɢɧɝ� Ⱥ�� Ɇ�� Ɋɟɚɤɰɢɢ� ɜ� ɫɦɟɫɹɯ� ɬɜɟɪɞɵɯ� ɜɟɳɟɫɬɜ�� ± Ɇ���

ɋɬɪɨɣɢɡɞɚɬ�������± ����F�
�� ɋɬɪɟɥɶɰɨɜ�ȼ��Ⱥ���Ɂɚɣɰɟɜ�ȼ��ɂ���Ɋɸɦɲɢɧɚ�Ɍ��Ⱥ��ɗɮɮɟɤɬɵ�ɚɧɢɡɨɬɪɨɩɢɢ�ɫɠɚɬɢɹ�ɢ�ɢɯ�

ɪɨɥɶ� ɜ� ɢɫɫɥɟɞɨɜɚɧɢɹɯ� ɩɥɚɫɬɢɱɟɫɤɨɣ� ɞɟɮɨɪɦɚɰɢɢ� ɝɢɞɪɨɫɬɚɬɢɱɟɫɤɢ� ɫɠɚɬɵɯ�
ɤɪɢɫɬɚɥɥɢɱɟɫɤɢɯ�ɫɢɫɬɟɦ����Ɏɢɡɢɤɚ�ɢ�ɬɟɯɧɢɤɚ�ɜɵɫɨɤɢɯ�ɞɚɜɥɟɧɢɣ��± ������± ȼɵɩ�����±
ɋ���±���

�� ɀɨɪɢɧ� ȼ�� Ⱥ��Ɇɚɤɚɪɨɜ� ɂ��Ɏ��� Ƚɟɧ�Ɇ�� ə��� ȿɧɢɤɨɥɨɩɹɧ�ɇ�� ɋ�� Ɉɛɪɚɡɨɜɚɧɢɟ� ɬɜɟɪɞɵɯ�
ɪɚɫɬɜɨɪɨɜ�ɦɟɬɚɥ�ɥɨɜ�ɩɪɢ�ɩɥɚɫɬɢɱɟɫɤɨɣ�ɞɟɮɨɪɦɚɰɢɢ�ɩɨɞ�ɜɵɫɨɤɢɦ�ɞɚɜɥɟɧɢɟɦ ���ȾȺɇ�
ɋɋɋɊ��± ������± �����± ʋ����± ɋ�����±����

ɉɨɫɬɭɩɢɥɚ���������


