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ȼ� ȼ��Ʌɵɫɚɤɨɜɫɤɢɣ��ɤɚɧɞ��ɬɟɯɧ��ɧɚɭɤ� ɇ� ȼ��ɇɨɜɢɤɨɜ� ɚɤɚɞɟɦɢɤ�ɇȺɇ�ɍɤɪɚɢɧɵ�
ȼ� ȼ� ɇɚɝɨɪɧɵɣ��Ɍ� ɋ��ɉɚɧɚɫɸɤ��ȼ� Ⱥ��Ʉɚɥɟɧɱɭɤ��Ɉ� & Ƚɭɰɭ���

ȼɚɧ�Ⱦɭɮɭ� ȼɚɧ�ɒɟɧɥɢɧɶ�

�ɂɧɫɬɢɬɭɬ�ɫɜɟɪɯɬɜɟɪɞɵɯ�ɦɚɬɟɪɢɚɥɨɜ�ɢɦ��ȼ�ɇ��Ȼɚɤɭɥɹ�ɇȺɇ�ɍɤɪɚɢɧɵ��ɝ��Ʉɢɟɜ
�Ʉɨɦɩɚɧɢɹ�©%HVW�(QYLURQPHQW�/WG�ª��ɝ��ɐɡɢɧɚɧɶ��Ʉɢɬɚɣ

ɄɂɇȿɌɂɄȺ�ɊɈɋɌȺ�ɆɈɇɈɄɊɂɋɌȺɅɅɈȼ�ȺɅɆȺɁȺ�ȼ�ɒȿɋɌɂɉɍȺɇɋɈɇɇɈɆ�
ȺɉɉȺɊȺɌȿ�ȼɕɋɈɄɈȽɈ�ȾȺȼɅȿɇɂə

Ɋɚɫɫɦɨɬɪɟɧɵ�ɨɫɨɛɟɧɧɨɫɬɢ ɜɵɪɚɳɢɜɚɧɢɹ�ɦɨɧɨɤɪɢɫɬɚɥɥɨɜ�ɚɥɦɚɡɚ ɬɢɩɨɜ�,E��,,D ɢ�,,E ɜ�
ɲɟɫɬɢɩɭɚɧɫɨɧɧɨɦ� ɚɩɩɚɪɚɬɟ� ɜɵɫɨɤɨɝɨ� ɞɚɜɥɟɧɢɹ� ɦɟɬɨɞɨɦ� ɬɟɦɩɟɪɚɬɭɪɧɨɝɨ� ɝɪɚɞɢɟɧɬɚ��
ɉɪɢɜɟɞɟɧɚ� ɨɩɬɢɦɢɡɢɪɨɜɚɧɧɚɹ� ɫɤɨɪɨɫɬɶ� ɪɨɫɬɚ� ɞɥɹ� ɩɨɥɭɱɟɧɢɹ� ɫɬɪɭɤɬɭɪɧɨ�ɫɨɜɟɪɲɟɧɧɵɯ�
ɤɪɢɫɬɚɥɥɨɜ�ɢ�ɯɚɪɚɤɬɟɪɢɫɬɢɤɢ�ɢɯ�ɜɵɯɨɞɚ�ɩɪɢ�ɢɫɩɨɥɶɡɨɜɚɧɢɢ�ɪɚɡɪɚɛɨɬɚɧɧɵɯ�ɪɨɫɬɨɜɵɯ�ɹɱɟɟɤ�
ɩɪɢ�ɦɚɤɫɢɦɚɥɶɧɨɣ�ɞɥɢɬɟɥɶɧɨɫɬɢ�ɰɢɤɥɚ�ɜɵɪɚɳɢɜɚɧɢɹ�ɞɨ����ɱ�

Ʉɥɸɱɟɜɵɟ� ɫɥɨɜɚ� ɦɨɧɨɤɪɢɫɬɚɥɥ�� ɚɥɦɚɡ�� ɚɩɩɚɪɚɬ� ɜɵɫɨɤɨɝɨ� ɞɚɜɥɟɧɢɹ��
ɲɟɫɬɢɩɭɚɧɫɨɧɧɵɣ�ɚɩɩɚɪɚɬ�

ɋ� ɭɱɟɬɨɦ� ɨɩɵɬɚ� ɪɚɛɨɬɵ� ɫ� ɚɩɩɚɪɚɬɚɦɢ� ɜɵɫɨɤɨɝɨ� ɞɚɜɥɟɧɢɹ� �ȺȼȾ�� &&3�ɬɢɩɚ� ɦɨɠɧɨ�
ɡɚɤɥɸɱɢɬɶ��ɱɬɨ�ɞɥɹ�ɤɨɧɫɬɪɭɢɪɨɜɚɧɢɹ�ɪɨɫɬɨɜɵɯ�ɹɱɟɟɤ��ɨɛɟɫɩɟɱɢɜɚɸɳɢɯ�ɬɪɟɛɭɟɦɵɟ�ɨɫɟɜɵɟ�ɢ�
ɪɚɞɢɚɥɶɧɵɟ� ɝɪɚɞɢɟɧɬɵ� ɬɟɦɩɟɪɚɬɭɪɵ� ɢ� ɢɯ� ɫɨɨɬɧɨɲɟɧɢɟ� ɜ� ɪɨɫɬɨɜɨɦ� ɨɛɴɟɦɟ�� ɬɟɦɩɟɪɚɬɭɪɭ�
ɧɟɨɛɯɨɞɢɦɨ� ɪɚɫɫɱɢɬɵɜɚɬɶ� ɦɟɬɨɞɨɦ� ɤɨɧɟɱɧɵɯ� ɷɥɟɦɟɧɬɨɜ� >�@�� Ɍɚɤɨɣ� ɩɨɞɯɨɞ� ɩɨɡɜɨɥɹɟɬ�
ɨɫɭɳɟɫɬɜɥɹɬɶ� ɤɨɦɩɶɸɬɟɪɧɨɟ� ɦɨɞɟɥɢɪɨɜɚɧɢɟ� ɬɟɩɥɨɜɵɯ� ɩɨɥɟɣ� ɩɪɢ� ɢɫɩɨɥɶɡɨɜɚɧɢɢ� ɡɚɞɚɧɧɵɯ�
ɤɨɧɮɢɝɭɪɚɰɢɣ�ɷɥɟɦɟɧɬɨɜ ɪɟɡɢɫɬɢɜɧɨɝɨ�ɧɚɝɪɟɜɚɧɢɹ�ɢ� ɬɪɟɛɭɟɦɵɯ�ɦɚɬɟɪɢɚɥɨɜ�ɬɟɩɥɨɢɡɨɥɹɰɢɢ�
>����@��ɋ�ɢɫɩɨɥɶɡɨɜɚɧɢɟɦ�ɭɤɚɡɚɧɨɝɨ�ɦɟɬɨɞɚ�ɫɨɡɞɚɧɚ�ɹɱɟɣɤɚ�ȺȼȾ�ɋɋɊ�ɬɢɩɚ��ɨɛɟɫɩɟɱɢɜɚɸɳɚɹ
ɜɵɪɚɳɢɜɚɧɢɟ�ɦɨɧɨɤɪɢɫɬɚɥɥɨɜ�ɚɥɦɚɡɚ�ɪɚɡɥɢɱɧɵɯ�ɬɢɩɨɜ�ɦɚɫɫɨɣ���ɤɚɪɚɬ�ɢ�ɛɨɥɟɟ�

ɋɯɟɦɚ� ɪɨɫɬɨɜɨɝɨ� ɨɛɴɟɦɚ� ɹɱɟɣɤɢ� ɲɟɫɬɢɩɭɚɧɫɨɧɧɨɝɨ� ȺȼȾ� ɋɋɊ�ɬɢɩɚ� ɫ� ɢɡɨɥɢɧɢɹɦɢ�
ɪɚɫɩɪɟɞɟɥɟɧɢɹ�ɬɟɦɩɟɪɚɬɭɪɵ�ɩɨɤɚɡɚɧɚ�ɧɚ�ɪɢɫ�����

Ɋɢɫ�����ɋɯɟɦɚ�ɪɚɫɩɪɟɞɟɥɟɧɢɹ�ɬɟɦɩɟɪɚɬɭɪɵ�ɜ�ɪɨɫɬɨɜɨɦ�ɨɛɴɟɦɟ�ɹɱɟɣɤɢ�ɲɟɫɬɢɩɭɚɧɫɨɧɧɨɝɨ�
ȺȼȾ���± ɢɫɬɨɱɧɢɤ�ɭɝɥɟɪɨɞɚ����ɫɩɥɚɜ�ɪɚɫɬɜɨɪɢɬɟɥɶ����± ɢɡɨɥɹɰɢɹ�ɪɨɫɬɨɜɨɝɨ�ɨɛɴɟɦɚ����±

ɩɨɞɥɨɠɤɚ�ɫ�ɡɚɬɪɚɜɨɱɧɵɦɢ�ɤɪɢɫɬɚɥɥɚɦɢ
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���

ɉɟɪɟɩɚɞ� ɬɟɦɩɟɪɚɬɭɪɵ� ɨɬ� ɢɫɬɨɱɧɢɤɚ� ɤ� ɩɨɞɥɨɠɤɟ� ɫ� ɡɚɬɪɚɜɨɱɧɵɦɢ� ɤɪɢɫɬɚɥɥɚɦɢ�
ɫɨɫɬɚɜɥɹɟɬ� a��� �ɋ�� ɪɚɞɢɚɥɶɧɵɣ� ɬɟɦɩɟɪɚɬɭɪɧɵɣ� ɝɪɚɞɢɟɧɬ� �±�� �ɋ�ɦɦ�� ɱɬɨ� ɨɩɪɟɞɟɥɹɟɬ�
ɪɚɡɥɢɱɧɭɸ� ɫɤɨɪɨɫɬɶ� ɪɨɫɬɚ� ɤɪɢɫɬɚɥɥɨɜ�� ɪɚɫɩɨɥɨɠɟɧɧɵɯ� ɧɚ� ɰɟɧɬɪɚɥɶɧɨɣ� ɢ� ɩɟɪɢɮɟɪɢɣɧɨɣ�
ɱɚɫɬɹɯ�ɩɨɞɥɨɠɤɢ�ɜ�ɫɩɥɚɜɟ�ɪɚɫɬɜɨɪɢɬɟɥɟ�

Ⱦɥɹ� ɫɨɡɞɚɧɢɹ� ɜɵɫɨɤɨɝɨ� ɞɚɜɥɟɧɢɹ� ɜ� ɪɨɫɬɨɜɨɣ� ɹɱɟɣɤɟ� ɢɫɩɨɥɶɡɨɜɚɥɢ� ɲɟɫɬɢɩɭɚɧɫɨɧɧɵɣ�
ɩɪɟɫɫ� &&3�ɬɢɩɚ� ɦɚɪɤɢ� &6�9,,� �ɞɢɚɦɟɬɪ� ɩɥɭɧɠɟɪɚ� ± ���� ɦɦ�� ɫ� ɦɚɤɫɢɦɚɥɶɧɵɦ� ɭɫɢɥɢɟɦ� ɧɚ�
ɤɚɠɞɵɣ�ɩɭɚɧɫɨɧ����Ɇɇ��Ʉɨɧɬɟɣɧɟɪ�ɢɡɝɨɬɨɜɢɥɢ�ɢɡ�ɩɪɟɫɫɨɜɚɧɧɨɝɨ�ɩɢɪɨɮɢɥɥɢɬɚ�ɜ�ɜɢɞɟ�ɤɭɛɚ�ɫɨ�
ɫɬɨɪɨɧɨɣ� ɞɥɢɧɧɨɣ� ��� ɦɦ� ɂɫɫɥɟɞɨɜɚɧɢɹ� ɩɪɨɜɨɞɢɥɢ� ɩɪɢ� ɜɵɫɨɤɨɦ� ɞɚɜɥɟɧɢɢ� �������� Ƚɉɚ ɢ�
ɬɟɦɩɟɪɚɬɭɪɟ� ����±����� ɨɋ� Ⱦɥɢɬɟɥɶɧɨɫɬɶ� ɰɢɤɥɨɜ� ɜɵɪɚɳɢɜɚɧɢɹ� ɫɨɫɬɚɜɥɹɥɚ� ��±��� ɱ�� Ⱦɥɹ�
ɜɵɪɚɳɢɜɚɧɢɹ� ɦɨɧɨɤɪɢɫɬɚɥɥɨɜ� ɚɥɦɚɡɚ� ɦɟɬɨɞɨɦ� ɬɟɦɩɟɪɚɬɭɪɧɨɝɨ� ɝɪɚɞɢɟɧɬɚ� >���@ ɩɪɢɦɟɧɹɥɢ�
ɫɩɥɚɜ�ɪɚɫɬɜɨɪɢɬɟɥɶ� )H±1L ɢ� )H±$O�� ɢɡɝɨɬɨɜɥɟɧɧɵɟ� ɜɚɤɭɭɦɧɨ�ɢɧɞɭɤɰɢɨɧɧɨɣ� ɩɥɚɜɤɨɣ��
Ɂɚɬɪɚɜɨɱɧɚɹ� ɫɢɫɬɟɦɚ� ɫɨɫɬɨɹɥɚ� ɢɡ� ��� ɢɥɢ� ��� ɤɪɢɫɬɚɥɥɨɜ�� ɨɪɢɟɧɬɢɪɨɜɚɧɧɵɯ� ɝɪɚɧɶɸ� ɤɭɛɚ� ɤ�
ɫɩɥɚɜɭ� ɢ� ɢɡɨɥɢɪɨɜɚɧɧɵɯ� ɩɥɚɬɢɧɨɜɨɣ� ɮɨɥɶɝɨɣ� ɬɨɥɳɢɧɨɣ� a������ ɦɦ� ɉɨɥɭɱɟɧɧɵɟ� ɜ� ɰɢɤɥɚɯ�
ɜɵɪɚɳɢɜɚɧɢɹ�ɪɚɡɧɨɣ�ɩɪɨɞɨɥɠɢɬɟɥɶɧɨɫɬɢ�ɦɨɧɨɤɪɢɫɬɚɥɥɵ�ɬɢɩɨɜ�,E��,,D ɢ�,,E ɩɨɤɚɡɚɧɵ�ɧɚ�ɪɢɫ����

ɚ ɛ

ɜ ɝ

ɞ ɟ
Ɋɢɫ�����Ɉɛɳɢɣ�ɜɢɞ�ɦɨɧɨɤɪɢɫɬɚɥɥɨɜ�ɚɥɦɚɡɚ�ɬɢɩɚ�,E��ɜɵɪɚɳɟɧɧɵɯ�ɫ�ɢɫɩɨɥɶɡɨɜɚɧɢɟɦ�

ɩɪɟɫɫɚ�&6�9,, �ɪɚɫɬɜɨɪɢɬɟɥɶ�± )H±1L� ɩɪɢ�ɜɵɫɨɤɨɦ�ɞɚɜɥɟɧɢɢ������������Ƚɉɚ��ɢ�ɜɵɫɨɤɨɣ�
ɬɟɦɩɟɪɚɬɭɪɟ������±�����ɨɋ���ɚ�± ɩɨɫɥɟ ɜɵɪɚɳɢɜɚɧɢɹ ɜ�ɬɟɱɟɧɢɟ ���ɱɚɫɨɜ ɪɚɡɦɟɪɨɦ ���±����
ɦɦ�ɢ�ɨɛɳɟɣ ɦɚɫɫɨɣ ����ɤɚɪɚɬɚ��ɛ���ɜ�± ɩɨɫɥɟ ɜɵɪɚɳɢɜɚɧɢɹ ɜ�ɬɟɱɟɧɢɟ ���ɱ��ɨɛɳɟɣ�ɦɚɫɫɨɣ������
ɤɚɪɚɬɚ�ɢ�ɪɚɡɦɟɪɨɦ����±����ɦɦ��ɝ���ɞ�± ɩɨɫɥɟ ɜɵɪɚɳɢɜɚɧɢɹ ɜ�ɬɟɱɟɧɢɟ ���ɱ��ɫ�ɪɚɡɦɟɪɨɦ����±����

ɦɦ�ɢ�ɨɛɳɟɣ�ɦɚɫɫɨɣ������ɤɚɪɚɬɚ��ɟ�
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���

ɉɪɢ� ɜɵɪɚɳɢɜɚɧɢɢ� ɦɨɧɨɤɪɢɫɬɚɥɥɨɜ� ɚɥɦɚɡɚ� ɬɢɩɚ� ,E ɜ� ɦɧɨɝɨɩɭɚɧɫɨɧɧɨɦ�ȺȼȾ�&6�9,,
ɩɪɨɜɟɥɢ�ɷɤɫɩɟɪɢɦɟɧɬɵ�ɩɪɢ ɪɚɡɥɢɱɧɨɣ�ɜɵɞɟɪɠɤɟ�± �������ɢ����ɱ��ɉɪɢ�ɰɢɤɥɟ�ɜɵɪɚɳɢɜɚɧɢɹ�ɜ�
ɬɟɱɟɧɢɢ� ��� ɱ�� ɩɨɥɭɱɢɥɢ� ��� ɨɛɪɚɡɰɚ� ɦɚɫɫɨɣ� ����±����� ɤɚɪɚɬɚ�� ɨɛɳɚɹ� ɦɚɫɫɚ� ɫɨɫɬɚɜɥɹɥɚ� ����
ɤɚɪɚɬ� �ɪɢɫ�� � ɚ�� ɛ��� ȼɫɟ� ɜɵɪɚɳɟɧɧɵɟ� ɤɪɢɫɬɚɥɥɵ� ɧɟ� ɫɨɞɟɪɠɚɥɢ� ɜɤɥɸɱɟɧɢɣ� ɫɩɥɚɜɚ�
ɪɚɫɬɜɨɪɢɬɟɥɹ�� ɉɪɢ� ɷɬɨɦ� ɝɚɛɢɬɭɫ� ɦɨɧɨɤɪɢɫɬɚɥɥɨɜ� ɤɭɛɨɤɬɚɷɞɪɢɱɟɫɤɢɣ�� ɫɨɨɬɧɨɲɟɧɢɟ� ɝɪɚɧɟɣ�
ɤɭɛɚ� ɢ� ɨɤɬɚɷɞɪɚ� ɩɪɢɛɥɢɡɢɬɟɥɶɧɨ� ɨɞɢɧɚɤɨɜɨɟ�� Ɍɪɢ� ɦɨɧɨɤɪɢɫɬɚɥɥɚ�� ɪɚɫɩɨɥɨɠɟɧɧɵɟ� ɜ�
ɰɟɧɬɪɚɥɶɧɨɣ�ɨɛɥɚɫɬɢ�ɩɨɞɥɨɠɤɢ��ɫɨɞɟɪɠɚɥɢ�ɜɤɥɸɱɟɧɢɹ�ɫɩɥɚɜɚ�ɪɚɫɬɜɨɪɢɬɟɥɹ�ɪɚɡɦɟɪɨɦ�ɞɨ�����
ɦɦ�ɜɛɥɢɡɢ�ɧɚɪɭɠɧɨɣ�ɩɨɜɟɪɯɧɨɫɬɢ�

ɉɪɢ�ɰɢɤɥɟ�ɜɵɪɚɳɢɜɚɧɢɹ�ɜ�ɬɟɱɟɧɢɢ����ɱ�ɩɨɥɭɱɢɥɢ����ɨɛɪɚɡɟɰ�ɦɚɫɫɨɣ�����±���� ɤɚɪɚɬɚ��
ɨɛɳɚɹ�ɦɚɫɫɚ�ɫɨɫɬɚɜɥɹɥɚ������ɤɚɪɚɬɚ��ɪɢɫ��� ɜ��ɝ���ɋɥɟɞɭɟɬ�ɨɬɦɟɬɢɬɶ��ɱɬɨ�ɦɚɫɫɚ�ɦɨɧɨɤɪɢɫɬɚɥɥɚ�
ɚɥɦɚɡɚ��ɪɚɫɩɨɥɨɠɟɧɨɝɨ�ɜ�ɰɟɧɬɪɟ�ɛɵɥɚ�ɧɚɢɛɨɥɶɲɟɣ��ɩɪɢ�ɷɬɨɦ��ɨɧ�ɫɨɞɟɪɠɚɥ�ɜɤɥɸɱɟɧɢɹ�ɫɩɥɚɜɚ�
ɪɚɫɬɜɨɪɢɬɟɥɹ� ɪɚɡɦɟɪɨɦ� ɞɨ� �� ɦɦ�� ɋɟɦɶ� ɤɪɢɫɬɚɥɥɨɜ�� ɤɨɬɨɪɵɟ� ɪɨɫɥɢ� ɜ� ɰɟɧɬɪɚɥɶɧɨɣ� ɱɚɫɬɢ� ɧɚ�
ɩɨɞɥɨɠɤɟ�� ɫɨɞɟɪɠɚɥɢ� ɜɤɥɸɱɟɧɢɹ� ɫɩɥɚɜɚ�ɪɚɫɬɜɨɪɢɬɟɥɹ� ɪɚɡɦɟɪɨɦ� ɞɨ� ���� ɦɦ�� Ɉɫɬɚɥɶɧɵɟ�
ɜɵɪɚɳɟɧɧɵɟ�ɨɛɪɚɡɰɵ�ɨɬɥɢɱɚɥɢɫɶ�ɜɵɫɨɤɢɦ�ɫɬɪɭɤɬɭɪɧɵɦ�ɫɨɜɟɪɲɟɧɫɬɜɨɦ��ɯɨɬɹ�ɧɟɤɨɬɨɪɵɟ�ɢɡ�
ɧɢɯ� ɫɨɞɟɪɠɚɥɢ� ɜɤɥɸɱɟɧɢɹ� ɪɚɡɦɟɪɨɦ� ɞɨ� ����� ɦɦ�� ȼ� ɪɟɡɭɥɶɬɚɬɟ� ɢɫɫɥɟɞɨɜɚɧɢɹ� ɩɪɢɲɥɢ� ɤ�
ɜɵɜɨɞɭ�� ɱɬɨ� ɮɨɪɦɚ� ɜɵɪɚɳɢɜɚɟɦɵɯ� ɤɪɢɫɬɚɥɥɨɜ� ɢ� ɪɚɡɜɢɬɢɟ� ɢɯ� ɝɪɚɧɟɣ� ɡɚɜɢɫɹɬ� ɨɬ�
ɦɟɫɬɨɪɚɫɩɨɥɨɠɟɧɢɹ� ɧɚ� ɩɨɞɥɨɠɤɟ� ± ɜ� ɰɟɧɬɪɚɥɶɧɨɣ� ɨɛɥɚɫɬɢ� ɧɚɛɥɸɞɚɥɢ� ɯɨɪɨɲɨ� ɪɚɡɜɢɬɵɟ�
ɝɪɚɧɢ�ɨɤɬɚɷɞɪɚ��ɫɨɨɬɧɨɲɟɧɢɟ�ɩɥɨɳɚɞɧɨɝɨ�ɪɚɡɜɢɬɢɹ�ɝɪɚɧɟɣ� ������ɢ� ������ɫɨɫɬɚɜɥɹɥɨ�a�������
ɨɫɬɚɥɶɧɵɟ� ɤɪɢɫɬɚɥɥɵ�� ɜɵɪɚɳɟɧɧɵɟ� ɧɚ� ɩɟɪɢɮɟɪɢɢ�� ɢɦɟɥɢ� ɩɪɢɛɥɢɡɢɬɟɥɶɧɨ� ɨɞɢɧɚɤɨɜɨɟ�
ɪɚɡɜɢɬɢɟ�ɝɪɚɧɟɣ�ɤɭɛɚ�ɢ�ɨɤɬɚɷɞɪɚ�

ɉɪɢ� ɭɜɟɥɢɱɟɧɢɢ� ɞɥɢɬɟɥɶɧɨɫɬɢ� ɰɢɤɥɚ� ɜɵɪɚɳɢɜɚɧɢɹ� ɞɨ� ��� ɱ� ɜɵɪɚɫɥɢɥɢ� ��� ɨɛɪɚɡɰɚ�
ɦɚɫɫɨɣ� ����±����� ɤɚɪɚɬɚ�� ɨɛɳɚɹ� ɦɚɫɫɚ� ɫɨɫɬɚɜɥɹɥɚ� ����� ɤɚɪɚɬɚ� �ɪɢɫ�� �ɞ�� ɟ��� Ɇɨɧɨɤɪɢɫɬɚɥɥɵ�
ɚɥɦɚɡɚ��ɜɵɪɚɳɟɧɧɵɟ�ɜ�ɰɟɧɬɪɚɥɶɧɨɣ�ɨɛɥɚɫɬɢ�ɪɨɫɬɨɜɨɝɨ�ɨɛɴɟɦɚ��ɫɨɞɟɪɠɚɥɢ�ɦɧɨɝɨ�ɛɨɥɶɲɢɯ��ɞɨ�
��ɦɦ��ɜɤɥɸɱɟɧɢɣ�ɫɩɥɚɜɚ�ɪɚɫɬɜɨɪɢɬɟɥɹ��ɨɛɪɚɡɨɜɚɧɧɵɯ�ɧɚ�ɪɚɡɧɵɯ�ɫɬɚɞɢɹɯ�ɪɨɫɬɚ��ȼɫɟ�ɨɫɬɚɥɶɧɵɟ�
ɤɪɢɫɬɚɥɥɵ�ɩɪɟɞɫɬɚɜɥɹɥɢ�ɫɨɛɨɣ�ɨɛɪɚɡɰɵ�ɜɵɫɨɤɨɝɨ�ɫɬɪɭɤɬɭɪɧɨɝɨ�ɫɨɜɟɪɲɟɧɫɬɜɚ�ɢ�ɧɟ�ɫɨɞɟɪɠɚɥɢ�
ɜɤɥɸɱɟɧɢɣ� ɞɨ� ���� ɦɦ�� ȼ� ɷɬɨɦ� ɫɥɭɱɚɟ� ɝɚɛɢɬɭɫɚ� ɤɪɢɫɬɚɥɥɨɜ� ɢɡɦɟɧɹɥɫɹ� ɚɧɚɥɨɝɢɱɧɨ� ɰɢɤɥɭ�
ɞɥɢɬɟɥɶɧɨɫɬɶɸ����ɱ�ɩɪɢ�ɩɟɪɟɯɨɞɟ�ɨɬ�ɰɟɧɬɪɚ�ɪɨɫɬɨɜɨɣ�ɹɱɟɣɤɢ�ɤ�ɩɟɪɢɮɟɪɢɢ��ɪɢɫ��� ɝ���

ɇɚ� ɨɫɧɨɜɟ� ɪɚɡɪɚɛɨɬɚɧɧɨɣ� ɪɨɫɬɨɜɨɣ� ɹɱɟɣɤɢ� �ɫɦ�� ɪɢɫ�� ��� ɬɚɤɠɟ� ɢɡɭɱɚɥɢ� ɢɡɦɟɧɟɧɢɟ
ɦɚɫɫɵ�ɜɵɪɚɳɢɜɚɟɦɵɯ�ɤɪɢɫɬɚɥɥɨɜ�ɬɢɩɚ�,,D� Ʉɢɧɟɬɢɱɟɫɤɢɟ�ɞɚɧɧɵɟ�ɞɥɹ�ɷɬɨɝɨ�ɫɥɭɱɚɹ��ɜɦɟɫɬɟ�ɫ�
ɪɟɡɭɥɶɬɚɬɚɦɢ��ɩɨɥɭɱɟɧɧɵɦɢ�ɞɥɹ�ɨɛɪɚɡɰɨɜ�ɬɢɩɚ�,E��ɩɨɤɚɡɚɧɵ�ɧɚ�ɪɢɫ����

Ɋɢɫ�����Ɂɚɜɢɫɢɦɨɫɬɢ�ɨɛɳɟɣ�ɦɚɫɫɵ�ɦɨɧɨɤɪɢɫɬɚɥɥɨɜ�ɚɥɦɚɡɚ�ɬɢɩɨɜ�,E �ɚ��ɢ�,,D �ɛ���ɜɵɪɚɳɟɧɧɵɯ�
ɡɚ�ɨɞɢɧ�ɰɢɤɥ�ɩɪɢ�ɢɫɩɨɥɶɡɨɜɚɧɢɢ�ɡɚɬɪɚɜɨɱɧɵɯ�ɫɢɫɬɟɦ�ɢɡ���±���ɡɚɬɪɚɜɨɤ



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

���

ɉɨ� ɩɨɥɭɱɟɧɧɵɦ� ɞɚɧɧɵɦ� ɨ� ɜɵɪɚɳɢɜɚɧɢɢ� ɫɬɪɭɤɬɭɪɧɨ�ɫɨɜɟɪɲɟɧɧɵɯ� ɦɨɧɨɤɪɢɫɬɚɥɥɨɜ�
ɚɥɦɚɡɚ�ɬɢɩɨɜ�,E ɢ�,,D ɧɚ�ɡɚɬɪɚɜɤɟ�ɫɞɟɥɚɥɢ�ɫɥɟɞɭɸɳɢɟ�ɜɵɜɨɞɵ�

�� Ɋɚɡɪɚɛɨɬɚɧɧɚɹ�ɪɨɫɬɨɜɚɹ�ɹɱɟɣɤɚ�ɨɛɟɫɩɟɱɢɜɚɟɬ�ɧɟɨɛɯɨɞɢɦɵɟ�ɭɫɥɨɜɢɹ�ɞɥɹ�ɜɵɪɚɳɢɜɚɧɢɹ�
ɤɪɢɫɬɚɥɥɨɜ�ɩɨ�ɰɢɤɥɚɦ�ɞɥɢɬɟɥɶɧɨɫɬɶɸ�����ɱ�ɢ�ɛɨɥɟɟ�

�� ɉɨɥɭɱɟɧɧɵɣ� ɪɚɫɱɟɬɧɵɦ� ɦɟɬɨɞɨɦ� ɪɚɞɢɚɥɶɧɨɝɨ� ɝɪɚɞɢɟɧɬɚ� ɬɟɦɩɟɪɚɬɭɪɵ� �±�� �ɋ�ɦɦ�
ɩɪɢɜɨɞɢɬ� ɤ� ɩɟɪɟɪɚɫɩɪɟɞɟɥɟɧɢɸ� ɩɟɪɟɧɨɫɚ� ɨɬ� ɢɫɬɨɱɧɢɤɚ� ɤ� ɪɚɫɬɭɳɢɦ� ɤɪɢɫɬɚɥɥɚɦ�� ɜ�
ɪɟɡɭɥɶɬɚɬɟ� ɱɟɝɨ� ɫɤɨɪɨɫɬɶ� ɪɨɫɬɚ� ɜ� ɰɟɧɬɪɚɥɶɧɨɣ� ɱɚɫɬɢ� ɪɨɫɬɨɜɨɣ� ɹɱɟɣɤɢ� ɧɚ� ��±��� ��
ɜɵɲɟ��ɱɬɨ�ɩɪɢɜɨɞɢɬ�ɤ�ɡɚɯɜɚɬɭ�ɜɤɥɸɱɟɧɢɣ�ɫɩɥɚɜɚ�ɪɚɫɬɜɨɪɢɬɟɥɹ�

�� Ɋɚɡɪɚɛɨɬɚɧɧɚɹ� ɪɨɫɬɨɜɚɹ� ɹɱɟɣɤɚ� ɩɨɡɜɨɥɹɟɬ� ɞɨɫɬɢɝɚɬɶ� ɡɧɚɱɟɧɢɹ� ɜɵɯɨɞɚ� ɤɪɢɫɬɚɥɥɨɜ�
ɬɢɩɨɜ� ,E ɢ� ,,D ɫɨɨɬɜɟɬɫɬɜɟɧɧɨ� ��±��� ɢ� ��±��� ɤɚɪɚɬ� ɡɚ� ɨɞɢɧ� ɰɢɤɥ� ɜɵɪɚɳɢɜɚɧɢɹ� ɩɪɢ�
ɜɵɞɟɪɠɤɟ�a����ɱ�

Ɋɨɡɝɥɹɧɭɬɨ� ɨɫɨɛɥɢɜɨɫɬɿ� ɜɢɪɨɳɭɜɚɧɧɹ� ɦɨɧɨɤɪɢɫɬɚɥɿɜ� ɚɥɦɚɡɭ� ɬɢɩɿɜ� ,E�� ,,D� ɿ� ,,E� ɭ�
ɲɟɫɬɢɩɭɚɧɫɨɧɧɨɦɭ�ɚɩɚɪɚɬɿ�ɜɢɫɨɤɨɝɨ�ɬɢɫɤɭ�ɦɟɬɨɞɨɦ�ɬɟɦɩɟɪɚɬɭɪɧɨɝɨ�ɝɪɚɞɿɽɧɬɭ��ɇɚɜɟɞɟɧɨ�
ɨɩɬɢɦɿɡɨɜɚɧɭ� ɲɜɢɞɤɿɫɬɶ� ɡɪɨɫɬɚɧɧɹ� ɞɥɹ� ɨɬɪɢɦɚɧɧɹ� ɫɬɪɭɤɬɭɪɧɨ�ɞɨɫɤɨɧɚɥɢɯ� ɤɪɢɫɬɚɥɿɜ� ɿ�
ɯɚɪɚɤɬɟɪɢɫɬɢɤɢ�ʀɯ�ɜɢɯɨɞɭ�ɩɪɢ�ɜɢɤɨɪɢɫɬɚɧɧɿ�ɪɨɡɪɨɛɥɟɧɢɯ�ɪɨɫɬɨɜɢɯ�ɤɨɦɿɪɨɤ�ɡɚ�ɦɚɤɫɢɦɚɥɶɧɨʀ�
ɬɪɢɜɚɥɨɫɬɿ�ɰɢɤɥɭ�ɜɢɪɨɳɭɜɚɧɧɹ�ɞɨ����ɝɨɞ�

Ʉɥɸɱɨɜɿ� ɫɥɨɜɚ� ɦɨɧɨɤɪɢɫɬɚɥ�� ɚɥɦɚɡ�� ɚɩɚɪɚɬ� ɜɢɫɨɤɨɝɨ� ɬɢɫɤɭ�� ɲɟɫɬɢɩɭɚɧɫɨɧɧɢɣ�
ɚɩɚɪɚɬ�

7KH� IHDWXUHV� RI� WKH� SURFHVV� RI� JURZLQJ� VLQJOH� FU\VWDOV� RI� GLDPRQG� W\SH� ,E�� ,,D� DQG� ,,E� LQ�
VKHVWLSXDQVRQQRP� KLJK� SUHVVXUH� DSSDUDWXV� WHPSHUDWXUH� JUDGLHQW� PHWKRG� DUH� H[DPLQHG� *LYHQ�
JURZWK� UDWH� RSWLPL]HG� IRU� VWUXFWXUDOO\� SHUIHFW� FU\VWDOV� DQG� WKH� FKDUDFWHULVWLFV� RI� WKHLU� RXWSXW� E\�
XVLQJ�WKH�GHYHORSHG�JURZWK�FHOOV�LQ�WKH�PD[LPXP�GXUDWLRQ�RI�WKH�JURZWK�F\FOH�WR����KRXUV�

.H\�ZRUGV��VLQJOH�FU\VWDO�GLDPRQG��KLJK�SUHVVXUH�DSSDUDWXV��VL[�DQYLO DSSDUDWXV�

Ʌɢɬɟɪɚɬɭɪɚ
�� Ʉɨɦɩɶɸɬɟɪɧɨɟ� ɦɨɞɟɥɢɪɨɜɚɧɢɟ� ɭɫɥɨɜɢɣ� ɤɪɢɫɬɚɥɥɢɡɚɰɢɢ� ɚɥɦɚɡɚ� ɜ� ɚɩɩɚɪɚɬɚɯ�

ɜɵɫɨɤɨɝɨ� ɞɚɜɥɟɧɢɹ� ɛɨɥɶɲɨɝɨ� ɨɛɴɟɦɚ� �� Ɍ� ɋ�� ɉɚɧɚɫɸɤ�� Ⱥ� Ⱥ�� Ʌɟɳɭɤ��
ȼ� ȼ� Ʌɵɫɚɤɨɜɫɤɢɣ� ɢ� ɞɪ�� ��� ɉɨɪɨɞɨɪɚɡɪɭɲɚɸɳɢɣ� ɢ� ɦɟɬɚɥɥɨɨɛɪɚɛɚɬɵɜɚɸɳɢɣ�
ɢɧɫɬɪɭɦɟɧɬ�² ɬɟɯɧɢɤɚ�ɢ�ɬɟɯɧɨɥɨɝɢɹ�ɟɝɨ�ɢɡɝɨɬɨɜɥɟɧɢɹ�ɢ�ɩɪɢɦɟɧɟɧɢɹ��ɫɛ��ɧɚɭɱ��ɬɪ��±
Ʉ���ɂɋɆ�ɢɦ��ȼ�ɇ��Ȼɚɤɭɥɹ�ɇȺɇ�ɍɤɪɚɢɧɵ��������± ȼɵɩ������± ɋ�����±����

�� ɇɨɜɢɤɨɜ�ɇ� ȼ���Ʌɟɳɭɤ Ⱥ� Ⱥ��� Ȼɨɪɢɦɫɤɢɣ�Ⱥ� ɂ��Ʉɨɦɩɶɸɬɟɪɧɨɟ�ɦɨɞɟɥɢɪɨɜɚɧɢɟ� ɡɨɧ�
ɤɪɢɫɬɚɥɥɢɡɚɰɢɢ� ɚɥɦɚɡɨɜ� ɪɚɡɥɢɱɧɨɝɨ� ɝɚɛɢɬɭɫɚ� ɜ� ɚɩɩɚɪɚɬɚɯ� ɜɵɫɨɤɨɝɨ� ɞɚɜɥɟɧɢɹ�
ɰɢɥɢɧɞɪɢɱɟɫɤɨɝɨ�ɬɢɩɚ�����ɋɜɟɪɯɬɜɟɪɞɵɟ�ɦɚɬɟɪ��± ������± ʋ �� ± ɋ���±����

�� /\HVKFKXN 2��&RPSXWDWLRQDO PRGHOLQJ RI VXSHUKDUG PDWHULDOV V\QWKHVLV ���&RPS��0DWHU��
6FL� ± ������± ���± 1��6��± 3����±���

�� 6WURQJ� +�0��� :HQWRUI� 5� +� 7KH� JURZWK� RI� ODUJH� GLDPRQG� FU\VWDOV ��� -��
1DWXUZLVVHQVFKIWHQ��± ������± 9������± 1����± 3���±���

�� :HQWRUI�5�+��6RPH�VWXGLHV�RI�GLDPRQG�JURZWK�UDWHV���5�+��:HQWRUI����-��3K\V��&KHP��±
������± 9������± 1�����± 3������±�����

ɉɨɫɬɭɩɢɥɚ���������


