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ɍȾɄ��������������

ɑɟɪɧɵɲɟɜɚ�ɋ�Ƚ���ɋɚɦɟɞɨɜɚ�Ⱦ�ɏ�

ɋɌɊɍɄɌɍɊȺ�ɂ�ɉɊɂɑɂɇɕ�ɇȿɍȾɈȼɅȿɌȼɈɊɂɌȿɅɖɇɕɏ�ɊȿɁɍɅɖɌȺɌɈȼ�
ɏɂɊɍɊȽɂɑȿɋɄɈȽɈ�Ʌȿɑȿɇɂə�ɋɈȾɊɍɀȿɋɌȼȿɇɇɈȽɈ�ɄɈɋɈȽɅȺɁɂə�

ɎȽȻɍ�©Ɇɨɫɤɨɜɫɤɢɣ�ɇɂɂ�ɝɥɚɡɧɵɯ�ɛɨɥɟɡɧɟɣ�ɢɦ��Ƚɟɥɶɦɝɨɥɶɰɚª�Ɇɢɧɡɞɪɚɜɚ�Ɋɨɫɫɢɢ

ɇɚɰɢɨɧɚɥɶɧɵɣ�ɨɮɬɚɥɶɦɨɥɨɝɢɱɟɫɤɢɣ�ɐɟɧɬɪ�ɢɦɟɧɢ�ɚɤɚɞɟɦɢɤɚ�Ɂɚɪɢɮɵ�Ⱥɥɢɟɜɨɣ�Ɇɢɧɡɞɪɚɜɚ�Ⱥɡɟɪɛɚɣɞɠɚɧɚ��
Ȼɚɤɭ



Ʉɥɸɱɟɜɵɟ�ɫɥɨɜɚ��ɫɨɞɪɭɠɟɫɬɜɟɧɧɨɟ�ɤɨɫɨɝɥɚɡɢɟ��ɯɢɪɭɪɝɢɱɟɫɤɨɟ�ɥɟɱɟɧɢɟ�ɤɨɫɨɝɥɚɡɢɹ��ɜɬɨɪɢɱɧɚɹ�ɷɤɡɨɬɪɨɩɢɹ

ɋɨɞɪɭɠɟɫɬɜɟɧɧɨɟ�ɤɨɫɨɝɥɚɡɢɟ�ɡɚɧɢɦɚɟɬ�ɜɬɨɪɨɟ�ɦɟɫɬɨ�ɩɨɫɥɟ�ɚɧɨɦɚɥɢɣ�ɪɟɮɪɚɤɰɢɢ�ɫɪɟɞɢ�ɞɟɬɫɤɨɣ�ɝɥɚɡɧɨɣ�
ɩɚɬɨɥɨɝɢɢ�>�@�ɢ�ɜɫɬɪɟɱɚɟɬɫɹ�ɩɪɢɛɥɢɡɢɬɟɥɶɧɨ�ɭ����ɜɡɪɨɫɥɨɝɨ�ɧɚɫɟɥɟɧɢɹ�>�@��əɜɥɹɹɫɶ�ɝɪɭɛɵɦ�ɤɨɫɦɟɬɢɱɟɫɤɢɦ�
ɞɟɮɟɤɬɨɦ�ɢ�ɫɨɱɟɬɚɹɫɶ�ɫ�ɧɚɪɭɲɟɧɢɟɦ�ɡɪɢɬɟɥɶɧɵɯ�ɮɭɧɤɰɢɣ��ɤɨɫɨɝɥɚɡɢɟ�ɩɪɟɞɫɬɚɜɥɹɟɬ�ɤɚɤ�ɩɫɢɯɨɮɢɡɢɱɟɫɤɭɸ��
ɬɚɤ�ɢ�ɫɨɰɢɚɥɶɧɭɸ�ɩɪɨɛɥɟɦɭ��ɡɚɬɪɭɞɧɹɹ�ɧɚɥɚɠɢɜɚɧɢɟ�ɫɨɰɢɚɥɶɧɵɯ�ɫɜɹɡɟɣ��ɧɟɪɟɞɤɨ�ɫɬɚɧɨɜɹɫɶ�ɩɪɟɩɹɬɫɬɜɢɟɦ�
ɜ�ɩɪɢɨɛɪɟɬɟɧɢɢ�ɠɟɥɚɟɦɨɣ�ɩɪɨɮɟɫɫɢɢ�>���@��

ȼ�ɤɨɦɩɥɟɤɫɧɨɣ�ɬɟɪɚɩɢɢ�ɤɨɫɨɝɥɚɡɢɹ�ɨɫɨɛɨɟ�ɦɟɫɬɨ�ɨɬɜɨɞɢɬɫɹ�ɯɢɪɭɪɝɢɱɟɫɤɢɦ�ɜɦɟɲɚɬɟɥɶɫɬɜɚɦ��Ɉɞɧɚɤɨ��
ɧɟɫɦɨɬɪɹ�ɧɚ�ɩɪɢɦɟɧɟɧɢɟ�ɧɨɜɵɯ�ɦɟɬɨɞɨɜ��ɪɚɡɥɢɱɧɵɯ�ɬɚɤɬɢɤ�ɯɢɪɭɪɝɢɱɟɫɤɨɝɨ�ɥɟɱɟɧɢɹ��ɱɚɫɬɨɬɚ�ɩɨɜɬɨɪɧɵɯ�
ɨɩɟɪɚɰɢɣ�ɨɫɬɚɟɬɫɹ�ɜɵɫɨɤɨɣ�ɢ�ɫɨɫɬɚɜɥɹɟɬ�ɨɬ����ɞɨ�����>�����@�

ɐɟɥɶ�ɢɫɫɥɟɞɨɜɚɧɢɹ��ɢɡɭɱɢɬɶ�ɫɬɪɭɤɬɭɪɭ�ɢ�ɩɪɢɱɢɧɵ�ɧɟɭɞɨɜɥɟɬɜɨɪɢɬɟɥɶɧɵɯ�ɢɫɯɨɞɨɜ�ɯɢɪɭɪɝɢɱɟɫɤɨɝɨ�ɥɟ�
ɱɟɧɢɹ�ɫɨɞɪɭɠɟɫɬɜɟɧɧɨɝɨ�ɤɨɫɨɝɥɚɡɢɹ��

Ɇɚɬɟɪɢɚɥ�ɢ�ɦɟɬɨɞɵ�ɢɫɫɥɟɞɨɜɚɧɢɹ��ȼ� ɢɫɫɥɟɞɨɜɚɧɢɟ� ɜɤɥɸɱɟɧɨ� ��� ɛɨɥɶɧɵɯ� ɫ� ɧɟɭɞɨɜɥɟɬɜɨɪɢɬɟɥɶɧɵ�
ɦɢ�ɢɫɯɨɞɚɦɢ�ɯɢɪɭɪɝɢɱɟɫɤɨɝɨ�ɥɟɱɟɧɢɹ�ɫɨɞɪɭɠɟɫɬɜɟɧɧɨɝɨ�ɤɨɫɨɝɥɚɡɢɹ��ɨɛɪɚɬɢɜɲɢɯɫɹ�ɜ�Ɇɇɂɂ�ȽȻ�ɢɦ��Ƚɟɥɶ�
ɦɝɨɥɶɰɚ�ɢ�Ⱥɡɟɪɛɚɣɞɠɚɧɫɤɢɣ�ɇɚɰɢɨɧɚɥɶɧɵɣ�ɐɟɧɬɪ�Ɉɮɬɚɥɶɦɨɥɨɝɢɢ�ɢɦ��ɚɤɚɞ��Ɂ�Ⱥ��Ⱥɥɢɟɜɨɣ��ɋɪɟɞɧɢɣ�ɜɨɡ�
ɪɚɫɬ�ɛɨɥɶɧɵɯ�ɫɨɫɬɚɜɢɥ����������ɥɟɬ��ɇɚɢɛɨɥɶɲɟɟ�ɤɨɥɢɱɟɫɬɜɨ�ɩɚɰɢɟɧɬɨɜ�������ɛɵɥɢ�ɜ�ɜɨɡɪɚɫɬɟ�ɞɨ����ɥɟɬ��
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ɍ������������ɛɨɥɶɧɵɯ�ɩɨɫɥɟ�ɯɢɪɭɪɝɢɱɟɫɤɨɝɨ�ɥɟɱɟɧɢɹ�ɫɨɞɪɭɠɟɫɬɜɟɧɧɨɝɨ�ɫɯɨɞɹɳɟɝɨɫɹ�ɤɨɫɨɝɥɚɡɢɹ�ɪɚɡ�
ɜɢɥɚɫɶ�ɜɬɨɪɢɱɧɚɹ�ɷɤɡɨɬɪɨɩɢɹ��ɍ�ɷɬɢɯ�ɛɨɥɶɧɵɯ�ɫɯɨɞɹɳɟɟɫɹ�ɤɨɫɨɝɥɚɡɢɟ�ɜɵɹɜɥɹɥɨɫɶ�ɜ���������ɝɨɞɚ��ɍ�������
ɩɚɰɢɟɧɬɨɜ�ɤɨɫɨɝɥɚɡɢɟ�ɪɚɡɜɢɥɨɫɶ�ɜ�ɜɨɡɪɚɫɬɟ�ɞɨ���ɥɟɬ��ɪɢɫ�����
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Ɋɢɫ������Ɋɚɫɩɪɟɞɟɥɟɧɢɟ�ɛɨɥɶ�
ɧɵɯ�ɫ�ɜɬɨɪɢɱɧɨɣ�ɷɤɡɨɬɪɨɩɢɟɣ�
ɩɨ�ɜɨɡɪɚɫɬɭ��ɜ�ɤɨɬɨɪɨɦ�ɪɚɡɜɢ�
ɥɨɫɶ�ɫɯɨɞɹɳɟɟɫɹ�ɤɨɫɨɝɥɚɡɢɟ
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ɋɪɟɞɧɢɣ�ɜɨɡɪɚɫɬ�ɛɨɥɶɧɵɯ�ɧɚ�ɦɨɦɟɧɬ�ɨɩɟɪɚɰɢɢ�ɩɨ�ɩɨɜɨɞɭ�ɫɯɨɞɹɳɟɝɨɫɹ�ɤɨɫɨɝɥɚɡɢɹ�ɫɨɫɬɚɜɢɥ���������ɥɟɬ��
Ȼɨɥɟɟ�ɩɨɥɨɜɢɧɵ�ɛɨɥɶɧɵɯ�������ɛɵɥɢ�ɩɪɨɨɩɟɪɢɪɨɜɚɧɵ�ɜ�ɜɨɡɪɚɫɬɟ�ɞɨ���ɥɟɬ��ɪɢɫ������
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Ɋɢɫ������Ɋɚɫɩɪɟɞɟɥɟɧɢɟ�ɛɨɥɶ�
ɧɵɯ�ɫ�ɜɬɨɪɢɱɧɨɣ�ɷɤɡɨɬɪɨɩɢɟɣ�
ɩɨ�ɜɨɡɪɚɫɬɭ�ɧɚ�ɦɨɦɟɧɬ�ɨɩɟɪɚ�
ɰɢɢ�ɩɨ�ɩɨɜɨɞɭ�ɫɯɨɞɹɳɟɝɨɫɹ�
ɤɨɫɨɝɥɚɡɢɹ

ɋɪɟɞɧɢɣ�ɜɨɡɪɚɫɬ�ɛɨɥɶɧɵɯ�ɧɚ�ɦɨɦɟɧɬ�ɨɩɟɪɚɰɢɢ�ɩɨ�ɩɨɜɨɞɭ�ɜɬɨɪɢɱɧɨɣ�ɷɤɡɨɬɪɨɩɢɢ�ɫɨɫɬɚɜɢɥ����������ɥɟɬ��
Ȼɨɥɶɲɢɧɫɬɜɨ�ɛɨɥɶɧɵɯ�������ɛɵɥɢ�ɩɪɨɨɩɟɪɢɪɨɜɚɧɵ�ɜ�ɜɨɡɪɚɫɬɟ�ɞɨ����ɥɟɬ��ɪɢɫ�����
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Ɋɢɫ������Ɋɚɫɩɪɟɞɟɥɟɧɢɟ�ɛɨɥɶ�
ɧɵɯ�ɫ�ɜɬɨɪɢɱɧɨɣ�ɷɤɡɨɬɪɨɩɢɟɣ�
ɩɨ�ɜɨɡɪɚɫɬɭ�ɧɚ�ɦɨɦɟɧɬ�ɟɟ�
ɯɢɪɭɪɝɢɱɟɫɤɨɣ�ɤɨɪɪɟɤɰɢɢ

ɉɨɦɢɦɨ� ɫɬɚɧɞɚɪɬɧɨɝɨ� ɨɮɬɚɥɶɦɨɥɨɝɢɱɟɫɤɨɝɨ� ɨɛɫɥɟɞɨɜɚɧɢɹ� ɩɪɢɦɟɧɹɥɢɫɶ� ɫɩɟɰɢɚɥɶɧɵɟ�ɦɟɬɨɞɵ� ɢɫɫɥɟ�
ɞɨɜɚɧɢɹ�ɝɥɚɡɨɞɜɢɝɚɬɟɥɶɧɨɝɨ�ɚɩɩɚɪɚɬɚ��ɨɩɪɟɞɟɥɟɧɢɟ�ɭɝɥɚ�ɤɨɫɨɝɥɚɡɢɹ�ɩɨ�Ƚɢɪɲɛɟɪɝɭ��ɩɨɞɜɢɠɧɨɫɬɢ�ɝɥɚɡɧɵɯ�
ɹɛɥɨɤ�ɜ���ɦɢ�ɩɨɡɢɰɢɹɯ�ɜɡɨɪɚ��ɮɭɡɢɨɧɧɨɣ�ɫɩɨɫɨɛɧɨɫɬɢ�ɧɚ�ɫɢɧɨɩɬɢɫɤɨɩɟ��ɢɫɫɥɟɞɨɜɚɧɢɟ�ɤɨɧɜɟɪɝɟɧɰɢɢ��ɯɚ�
ɪɚɤɬɟɪɚ�ɡɪɟɧɢɹ��ɢɡɦɟɪɟɧɢɟ�ɲɢɪɢɧɵ�ɝɥɚɡɧɵɯ�ɳɟɥɟɣ��ɬɟɫɬ�ɫ�ɧɚɤɥɨɧɨɦ�ɝɨɥɨɜɵ�Ȼɢɥɶɲɨɜɫɤɨɝɨ��ɞɜɭɯɷɬɚɩɧɵɣ�
ɬɟɫɬ�ɏɟɥɶɜɟɫɬɨɧɚ��ɢɫɫɥɟɞɨɜɚɧɢɟ�ɞɜɨɣɧɵɯ�ɢɡɨɛɪɚɠɟɧɢɣ�ɩɨ�ɏɚɚɛɭ��ȼɢɡɭɚɥɢɡɚɰɢɹ�ɷɤɫɬɪɚɨɤɭɥɹɪɧɵɯ�ɦɵɲɰ�
�ɗɈɆ��ɦɟɬɨɞɨɦ�ɤɨɦɩɶɸɬɟɪɧɨɣ�ɬɨɦɨɝɪɚɮɢɢ�ɨɫɭɳɟɫɬɜɥɹɥɚɫɶ�ɧɚ�ɬɨɦɨɝɪɚɮɟ�6LHPHQV�6RPDWRP�(VSULW�ɜ�ɚɤɫɢ�
ɚɥɶɧɨɣ�ɢ�ɮɪɨɧɬɚɥɶɧɨɣ�ɩɪɨɟɤɰɢɢ��ɂɧɬɪɚɨɩɟɪɚɰɢɨɧɧɨ�ɩɪɨɜɨɞɢɥɢ�ɜɢɡɭɚɥɢɡɚɰɢɸ�ɗɈɆ�ɢ�ɬɪɚɤɰɢɨɧɧɵɣ�ɬɟɫɬ�

Ɋɟɡɭɥɶɬɚɬɵ�ɢ�ɢɯ�ɨɛɫɭɠɞɟɧɢɟ��Ⱥɧɚɥɢɡ�ɧɟɭɞɨɜɥɟɬɜɨɪɢɬɟɥɶɧɵɯ�ɢɫɯɨɞɨɜ�ɯɢɪɭɪɝɢɱɟɫɤɨɝɨ�ɥɟɱɟɧɢɹ�ɫɨɞɪɭ�
ɠɟɫɬɜɟɧɧɨɝɨ�ɤɨɫɨɝɥɚɡɢɹ�ɩɨɡɜɨɥɢɥ�ɜɵɹɜɢɬɶ�ɢɯ�ɫɬɪɭɤɬɭɪɭ�ɢ�ɱɚɫɬɨɬɭ��ɬɚɛɥ�����ɋɚɦɵɦ�ɱɚɫɬɵɦ�ɧɟɭɞɨɜɥɟɬɜɨɪɢ�
ɬɟɥɶɧɵɦ�ɢɫɯɨɞɨɦ�ɯɢɪɭɪɝɢɱɟɫɤɨɝɨ�ɥɟɱɟɧɢɹ�ɫɨɞɪɭɠɟɫɬɜɟɧɧɨɝɨ�ɤɨɫɨɝɥɚɡɢɹ�ɛɵɥ�ɝɢɩɟɪɷɮɮɟɤɬ�ɨɩɟɪɚɰɢɢ�±�ɪɚɡ�
ɜɢɬɢɟ�ɜɬɨɪɢɱɧɨɣ�ɷɤɡɨɬɪɨɩɢɢ�����ɛɨɥɶɧɵɯ���ɩɪɢ�ɤɨɬɨɪɨɣ�ɜɵɹɜɥɹɥɢɫɶ��ɫɥɚɛɨɫɬɶ�ɤɨɧɜɟɪɝɟɧɰɢɢ�±�ɭ������������
ɛɨɥɶɧɵɯ��ɨɝɪɚɧɢɱɟɧɢɟ�ɚɞɞɭɤɰɢɢ�±�ɭ������������ɛɨɥɶɧɵɯ��ɚɫɬɟɧɨɩɢɹ�±�ɭ������������ɛɨɥɶɧɵɯ��ɛɢɧɨɤɭɥɹɪɧɚɹ�
ɞɢɩɥɨɩɢɹ�±�ɭ������������ɛɨɥɶɧɵɯ��ɭ����ɩɚɰɢɟɧɬɨɜ�±�ɝɨɪɢɡɨɧɬɚɥɶɧɚɹ�ɞɢɩɥɨɩɢɹ��ɭ���±�ɜɟɪɬɢɤɚɥɶɧɚɹ�ɞɢɩɥɨ�
ɩɢɹ��ɭ����±�ɫɨɱɟɬɚɧɢɟ�ɝɨɪɢɡɨɧɬɚɥɶɧɨɣ�ɢ�ɜɟɪɬɢɤɚɥɶɧɨɣ�ɞɢɩɥɨɩɢɢ��ɭ���±�ɬɨɪɡɢɨɧɧɚɹ��ɤɨɝɞɚ�ɢɫɬɢɧɧɨɟ�ɢ�ɥɨɠɧɨɟ�
ɢɡɨɛɪɚɠɟɧɢɟ�ɪɚɫɩɨɥɚɝɚɸɬɫɹ�ɩɨɞ�ɭɝɥɨɦ���ɍ�ɛɨɥɶɧɵɯ�ɫ�ɨɝɪɚɧɢɱɟɧɢɟɦ�ɚɞɞɭɤɰɢɢ�ɢ�ɛɢɧɨɤɭɥɹɪɧɨɣ�ɞɢɩɥɨɩɢ�
ɟɣ�ɜɬɨɪɢɱɧɚɹ�ɷɤɡɨɬɪɨɩɢɹ�ɧɨɫɢɥɚ�ɯɚɪɚɤɬɟɪ�ɧɟɫɨɞɪɭɠɟɫɬɜɟɧɧɨɝɨ�ɤɨɫɨɝɥɚɡɢɹ��Ⱦɪɭɝɢɟ�ɧɟɭɞɨɜɥɟɬɜɨɪɢɬɟɥɶɧɵɟ�
ɪɟɡɭɥɶɬɚɬɵ� ɯɢɪɭɪɝɢɱɟɫɤɨɝɨ� ɥɟɱɟɧɢɹ� ɫɨɞɪɭɠɟɫɬɜɟɧɧɨɝɨ� ɤɨɫɨɝɥɚɡɢɹ� ɜɫɬɪɟɱɚɥɢɫɶ� ɫɨ� ɫɥɟɞɭɸɳɟɣ� ɱɚɫɬɨɬɨɣ��
ɜɟɪɬɢɤɚɥɶɧɚɹ�ɞɟɜɢɚɰɢɹ���ɭ������������ɛɨɥɶɧɵɯ��ɚɫɢɦɦɟɬɪɢɹ�ɲɢɪɢɧɵ�ɝɥɚɡɧɵɯ�ɳɟɥɟɣ�ɭ������������ɛɨɥɶɧɵɯ�
�ɭ������ɪɚɫɲɢɪɟɧɢɟ��ɭ�����ɫɭɠɟɧɢɟ�ɝɥɚɡɧɨɣ�ɳɟɥɢ���ɥɢɝɚɬɭɪɧɵɟ�ɝɪɚɧɭɥɟɦɵ�±�ɭ������������ɛɨɥɶɧɵɯ��ɭ���ɩɚɰɢ�
ɟɧɬɨɜ�ɲɨɜɧɵɣ�ɦɚɬɟɪɢɚɥ�ɛɵɥ�ɱɟɪɧɨɝɨ�ɰɜɟɬɚ�ɢ�ɩɪɨɫɜɟɱɢɜɚɥ�ɱɟɪɟɡ�ɤɨɧɴɸɧɤɬɢɜɭ���ɩɨɞɲɢɜɚɧɢɟ�ɩɨɥɭɥɭɧɧɨɣ�
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ɫɤɥɚɞɤɢ�ɤɨɧɴɸɧɤɬɢɜɵ���ɭ������������ɩɚɰɢɟɧɬɨɜ��ɤɨɧɴɸɧɤɬɢɜɚɥɶɧɵɟ�ɤɢɫɬɵ�ɜ�ɨɛɥɚɫɬɢ�ɩɨɫɥɟɨɩɟɪɚɰɢɨɧɧɨɝɨ�
ɪɭɛɰɚ���ɭ����������ɛɨɥɶɧɵɯ��ɪɟɰɢɞɢɜ�ɷɡɨɬɪɨɩɢɢ���ɭ����������ɩɚɰɢɟɧɬɨɜ��ɷɤɬɚɡɢɹ�ɫɤɥɟɪɵ�ɫ�ɩɪɨɫɜɟɱɢɜɚɧɢɟɦ�
ɬɟɦɧɨɣ�ɫɨɫɭɞɢɫɬɨɣ�ɨɛɨɥɨɱɤɢ�±�ɭ����������ɛɨɥɶɧɵɯ��ɪɟɡɤɨɟ�ɫɧɢɠɟɧɢɟ�ɨɫɬɪɨɬɵ�ɡɪɟɧɢɹ�ɩɨɫɥɟ�ɯɢɪɭɪɝɢɱɟɫɤɨɝɨ�
ɥɟɱɟɧɢɹ�ɫɨɞɪɭɠɟɫɬɜɟɧɧɨɝɨ�ɫɯɨɞɹɳɟɝɨɫɹ�ɤɨɫɨɝɥɚɡɢɹ���ɭ���ɪɟɛɟɧɤɚ��ɜɬɨɪɢɱɧɚɹ�ɷɡɨɬɪɨɩɢɹ�ɩɨɫɥɟ�ɯɢɪɭɪɝɢɱɟ�
ɫɤɨɝɨ�ɥɟɱɟɧɢɹ�ɫɨɞɪɭɠɟɫɬɜɟɧɧɨɝɨ�ɪɚɫɯɨɞɹɳɟɝɨɫɹ�ɤɨɫɨɝɥɚɡɢɹ���ɭ���ɛɨɥɶɧɨɝɨ�

Ɍɚɛɥɢɰɚ���
ɋɬɪɭɤɬɭɪɚ�ɧɟɭɞɨɜɥɟɬɜɨɪɢɬɟɥɶɧɵɯ�ɢɫɯɨɞɨɜ�ɯɢɪɭɪɝɢɱɟɫɤɨɝɨ�ɥɟɱɟɧɢɹ�ɫɨɞɪɭɠɟɫɬɜɟɧɧɨɝɨ�ɤɨɫɨɝɥɚɡɢɹ

ɏɚɪɚɤɬɟɪɢɫɬɢɤɚ�ɧɟɭɞɨɜɥɟɬɜɨɪɢɬɟɥɶɧɨɝɨ�ɢɫɯɨɞɚ�
ɑɢɫɥɨ�ɛɨɥɶɧɵɯ

Ⱥɛɫɨɥɸɬɧɨɟ�ɱɢɫɥɨ� �
ȼɬɨɪɢɱɧɚɹ�ɷɤɡɨɬɪɨɩɢɹ �� ����
ȼɟɪɬɢɤɚɥɶɧɚɹ�ɞɟɜɢɚɰɢɹ �� ����
Ⱥɫɢɦɦɟɬɪɢɹ�ɲɢɪɢɧɵ�ɝɥɚɡɧɵɯ�ɳɟɥɟɣ �� ����
Ʌɢɝɚɬɭɪɧɵɟ�ɝɪɚɧɭɥɟɦɵ �� ����
ɉɨɞɲɢɜɚɧɢɟ�ɩɨɥɭɥɭɧɧɨɣ�ɫɤɥɚɞɤɢ�ɤɨɧɴɸɧɤɬɢɜɵ �� ����
Ʉɨɧɴɸɧɤɬɢɜɚɥɶɧɵɟ�ɤɢɫɬɵ � ���
Ɋɟɰɢɞɢɜ�ɷɡɨɬɪɨɩɢɢ � ���
ɗɤɬɚɡɢɹ�ɫɤɥɟɪɵ 4 4,1
Ɋɟɡɤɨɟ�ɫɧɢɠɟɧɢɟ�ɨɫɬɪɨɬɵ�ɡɪɟɧɢɹ 1 1
ȼɬɨɪɢɱɧɚɹ�ɷɡɨɬɪɨɩɢɹ 1 1

ɍ������������ɛɨɥɶɧɵɯ�ɜɵɹɜɥɹɥɨɫɶ�ɫɨɱɟɬɚɧɢɟ�ɜɵɲɟɭɤɚɡɚɧɧɵɯ�ɩɚɬɨɥɨɝɢɱɟɫɤɢɯ�ɢɡɦɟɧɟɧɢɣ�
ɇɚɦɢ�ɩɪɨɚɧɚɥɢɡɢɪɨɜɚɧɵ�ɫɪɨɤɢ�ɢ�ɡɚɜɢɫɢɦɨɫɬɶ�ɪɚɡɜɢɬɢɹ�ɜɬɨɪɢɱɧɨɣ�ɷɤɡɨɬɪɨɩɢɢ�����ɛɨɥɶɧɵɯ��ɨɬ�ɯɚɪɚɤ�

ɬɟɪɚ�ɯɢɪɭɪɝɢɱɟɫɤɨɝɨ�ɜɦɟɲɚɬɟɥɶɫɬɜɚ�ɩɨ�ɩɨɜɨɞɭ�ɫɯɨɞɹɳɟɝɨɫɹ�ɤɨɫɨɝɥɚɡɢɹ��ɪɢɫ�����ȼɬɨɪɢɱɧɚɹ�ɷɤɡɨɬɪɨɩɢɹ�ɪɚɡ�
ɜɢɜɚɥɚɫɶ�ɜ�ɫɪɟɞɧɟɦ�ɱɟɪɟɡ���������ɝɨɞɚ�ɩɨɫɥɟ�ɯɢɪɭɪɝɢɱɟɫɤɨɝɨ�ɥɟɱɟɧɢɹ�ɫɯɨɞɹɳɟɝɨɫɹ�ɤɨɫɨɝɥɚɡɢɹ��ɭ������������
ɛɨɥɶɧɵɯ� ��ɜ�ɬɟɱɟɧɢɟ����� ɝɨɞɚ�ɩɨɫɥɟ�ɨɩɟɪɚɰɢɢ��ɍ�ɩɚɰɢɟɧɬɨɜ�ɫ�ɪɚɧɧɢɦɢ�ɫɪɨɤɚɦɢ�ɟɟ�ɪɚɡɜɢɬɢɹ�ɨɬɦɟɱɚɥɢɫɶ�
ɫɥɚɛɨɫɬɶ�ɤɨɧɜɟɪɝɟɧɰɢɢ��ɨɝɪɚɧɢɱɟɧɢɟ�ɚɞɞɭɤɰɢɢ��ɱɬɨ�ɛɵɥɨ�ɫɜɹɡɚɧɨ�ɫ�ɱɪɟɡɦɟɪɧɵɦ�ɨɫɥɚɛɥɟɧɢɟɦ�ɜɧɭɬɪɟɧɧɟɣ�
ɩɪɹɦɨɣ�ɦɵɲɰɵ��ȼɉɆ��ɜ�ɪɟɡɭɥɶɬɚɬɟ�ɯɢɪɭɪɝɢɱɟɫɤɨɝɨ�ɜɦɟɲɚɬɟɥɶɫɬɜɚ��ȼ�ɯɨɞɟ�ɜɢɡɭɚɥɢɡɚɰɢɢ�ȼɉɆ��ɦɟɬɨɞɨɦ�
ɤɨɦɩɶɸɬɟɪɧɨɣ�ɬɨɦɨɝɪɚɮɢɢ�ɢ�ɢɧɬɪɚɨɩɟɪɚɰɢɨɧɧɨ��ɜɵɹɜɥɹɥɢɫɶ�ɞɚɥɟɤɚɹ�ɟɟ�ɮɢɤɫɚɰɢɹ�ɤ�ɫɤɥɟɪɟ��ɛɨɥɟɟ��ɦɦ�ɨɬ�
ɦɟɫɬɚ�ɚɧɚɬɨɦɢɱɟɫɤɨɝɨ�ɩɪɢɤɪɟɩɥɟɧɢɹ���ɤɨɫɨɟ�ɩɪɢɤɪɟɩɥɟɧɢɟ��ɜ�ɧɟɤɨɬɨɪɵɯ�ɫɥɭɱɚɹɯ�±�ɢɫɬɨɧɱɟɧɢɟ�ɦɵɲɰɵ��ɍ�
�����������ɛɨɥɶɧɵɯ�ɜɬɨɪɢɱɧɚɹ�ɷɤɡɨɬɪɨɩɢɹ�ɪɚɡɜɢɥɚɫɶ�ɜ�ɩɨɡɞɧɟɦ�ɩɨɫɥɟɨɩɟɪɚɰɢɨɧɧɨɦ�ɩɟɪɢɨɞɟ���ɛɨɥɟɟ�ɱɟɦ�
ɱɟɪɟɡ�����ɝɨɞɚ�ɩɨɫɥɟ�ɯɢɪɭɪɝɢɱɟɫɤɨɣ�ɤɨɪɪɟɤɰɢɢ�ɫɯɨɞɹɳɟɝɨɫɹ�ɤɨɫɨɝɥɚɡɢɹ�
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Ɋɢɫ������Ɋɚɫɩɪɟɞɟɥɟɧɢɟ�ɛɨɥɶɧɵɯ�ɜ�
ɡɚɜɢɫɢɦɨɫɬɢ�ɨɬ�ɫɪɨɤɨɜ�ɪɚɡɜɢɬɢɹ�
ɜɬɨɪɢɱɧɨɣ�ɷɤɡɨɬɪɨɩɢɢ�ɩɨɫɥɟ�ɯɢ�
ɪɭɪɝɢɱɟɫɤɨɝɨ�ɥɟɱɟɧɢɹ�ɫɯɨɞɹɳɟɝɨɫɹ�
ɤɨɫɨɝɥɚɡɢɹ

ɋɪɚɜɧɢɬɟɥɶɧɵɣ�ɚɧɚɥɢɡ�ɪɟɮɪɚɤɰɢɢ�ɩɨɤɚɡɚɥ��ɱɬɨ�ɭ����ɢɡ�ɷɬɢɯ�ɛɨɥɶɧɵɯ�ɜ�ɜɨɡɪɚɫɬɟ�ɨɬ���ɞɨ����ɥɟɬ�ɩɪɨɢɡɨ�
ɲɥɨ�ɟɟ�ɭɫɢɥɟɧɢɟ�ɫ�ɦɨɦɟɧɬɚ�ɯɢɪɭɪɝɢɱɟɫɤɨɝɨ�ɜɦɟɲɚɬɟɥɶɫɬɜɚ�ɧɚ���������ɞɩɬɪ���ɪ���������ɗɬɨ�ɛɵɥɢ�ɩɚɰɢɟɧɬɵ��
ɤɨɬɨɪɵɟ�ɞɨ�ɨɩɟɪɚɰɢɢ�ɢɦɟɥɢ�ɫɥɚɛɵɟ�ɡɚɩɚɫɵ�ɝɢɩɟɪɦɟɬɪɨɩɢɢ����������ɞɩɬɪ����Ɉɫɥɚɛɥɟɧɢɟ�ɚɤɤɨɦɨɞɚɰɢɨɧɧɨɝɨ�
ɭɫɢɥɢɹ�ɢ��ɫɨɨɬɜɟɬɫɬɜɟɧɧɨ��ɫɬɢɦɭɥɚ�ɤ�ɤɨɧɜɟɪɝɟɧɰɢɢ�ɫɩɨɫɨɛɫɬɜɨɜɚɥɨ�ɞɢɜɟɪɝɟɧɬɧɨɣ�ɭɫɬɚɧɨɜɤɟ�ɝɥɚɡ��ɍɱɢɬɵ�
ɜɚɹ��ɱɬɨ�ɭ���ɢɡ�ɷɬɢɯ�ɛɨɥɶɧɵɯ�ɨɞɢɧ�ɢɥɢ�ɨɛɚ�ɪɨɞɢɬɟɥɹ�ɢɦɟɥɢ�ɦɢɨɩɢɱɟɫɤɭɸ�ɪɟɮɪɚɤɰɢɸ��ɦɨɠɧɨ�ɫɤɚɡɚɬɶ��ɱɬɨ�
ɮɚɤɬɨɪ�ɧɚɫɥɟɞɫɬɜɟɧɧɨɣ�ɩɪɟɞɪɚɫɩɨɥɨɠɟɧɧɨɫɬɢ�ɤ�ɦɢɨɩɢɢ�ɨɩɨɫɪɟɞɨɜɚɧɧɨ�ɜɥɢɹɟɬ�ɧɚ�ɪɟɡɭɥɶɬɚɬ�ɯɢɪɭɪɝɢɱɟɫɤɨ�
ɝɨ�ɥɟɱɟɧɢɹ�ɤɨɫɨɝɥɚɡɢɹ��Ɋɟɬɪɨɫɩɟɤɬɢɜɧɨ�ɛɵɥɨ�ɭɫɬɚɧɨɜɥɟɧɨ��ɱɬɨ�ɭ���ɢɡ����ɛɨɥɶɧɵɯ�ɞɨ�ɪɚɡɜɢɬɢɹ�ɜɬɨɪɢɱɧɨɣ�
ɷɤɡɨɬɪɨɩɢɢ�ɜɵɹɜɥɹɥɚɫɶ�ɚɧɢɡɨɦɟɬɪɨɩɢɹ�ɛɨɥɟɟ�����ɞɩɬɪ��Ɋɚɡɧɢɰɚ�ɜ�ɚɤɤɨɦɨɞɚɰɢɨɧɧɨɦ�ɭɫɢɥɢɢ��ɨɛɭɫɥɚɜɥɢɜɚɹ�
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ɧɟɨɞɢɧɚɤɨɜɭɸ�ɫɬɟɩɟɧɶ�ɤɨɧɜɟɪɝɟɧɰɢɢ��ɫɩɨɫɨɛɫɬɜɨɜɚɥɚ�ɪɚɡɜɢɬɢɸ�ɜɬɨɪɢɱɧɨɣ�ɷɤɡɨɬɪɨɩɢɢ��ɍ���ɛɨɥɶɧɵɯ�ɩɪɢ�
ɱɢɧɨɣ�ɨɫɥɚɛɥɟɧɢɹ�ɤɨɧɜɟɪɝɟɧɰɢɢ�ɢ�ɪɚɡɜɢɬɢɹ�ɜɬɨɪɢɱɧɨɣ�ɷɤɡɨɬɪɨɩɢɢ�ɜ�ɩɨɡɞɧɟɦ�ɩɨɫɥɟɨɩɟɪɚɰɢɨɧɧɨɦ�ɩɟɪɢɨɞɟ�
ɹɜɢɥɨɫɶ�ɢɫɩɨɥɶɡɨɜɚɧɢɟ�ɩɨɫɥɟ� ɯɢɪɭɪɝɢɱɟɫɤɨɝɨ� ɥɟɱɟɧɢɹ� ɫɯɨɞɹɳɟɝɨɫɹ� ɤɨɫɨɝɥɚɡɢɹ�ɩɨɥɧɨɣ� ɨɩɬɢɱɟɫɤɨɣ� ɤɨɪ�
ɪɟɤɰɢɢ�ɩɪɢ�ɝɢɩɟɪɦɟɬɪɨɩɢɢ�ɫɪɟɞɧɟɣ�ɢ�ɜɵɫɨɤɨɣ�ɫɬɟɩɟɧɢ��Ɉɬɫɭɬɫɬɜɢɟ�ɫɩɨɫɨɛɧɨɫɬɢ�ɤ�ɛɢɮɨɜɟɚɥɶɧɨɣ�ɮɭɡɢɢ�
ɫɩɨɫɨɛɫɬɜɨɜɚɥɨ�ɪɚɡɜɢɬɢɸ�ɜɬɨɪɢɱɧɨɣ�ɷɤɡɨɬɪɨɩɢɢ�ɜ�ɩɨɡɞɧɢɟ�ɫɪɨɤɢ�ɩɨɫɥɟ�ɨɩɟɪɚɰɢɢ�ɭ���ɛɨɥɶɧɵɯ��

ȼɵɹɜɥɟɧɵ�ɩɪɢɱɢɧɵ�ɪɚɡɜɢɬɢɹ�ɞɪɭɝɢɯ�ɧɟɭɞɨɜɥɟɬɜɨɪɢɬɟɥɶɧɵɯ�ɪɟɡɭɥɶɬɚɬɨɜ�ɯɢɪɭɪɝɢɱɟɫɤɨɝɨ�ɥɟɱɟɧɢɹ� ɫɨ�
ɞɪɭɠɟɫɬɜɟɧɧɨɝɨ�ɤɨɫɨɝɥɚɡɢɹ��ɍ����ɛɨɥɶɧɵɯ�ɜɬɨɪɢɱɧɚɹ�ɷɤɡɨɬɪɨɩɢɹ�ɫɨɱɟɬɚɥɚɫɶ�ɫ�ɜɟɪɬɢɤɚɥɶɧɵɦ�ɤɨɫɨɝɥɚɡɢɟɦ��
ɂɡ�ɧɢɯ�ɭ���ɩɚɰɢɟɧɬɨɜ�ɜɟɪɬɢɤɚɥɶɧɚɹ�ɞɟɜɢɚɰɢɹ�ɧɟ�ɛɵɥɚ�ɜɵɹɜɥɟɧɚ�ɞɨ�ɯɢɪɭɪɝɢɱɟɫɤɨɝɨ�ɥɟɱɟɧɢɹ�ɫɯɨɞɹɳɟɝɨɫɹ�
ɤɨɫɨɝɥɚɡɢɹ��ɜɨɡɦɨɠɧɨ�ɢɡ�ɡɚ�ɦɚɥɨɝɨ�ɜɨɡɪɚɫɬɚ�ɞɟɬɟɣ���ɭ����ɛɨɥɶɧɵɯ�ɛɵɥɚ�ɜɵɹɜɥɟɧɚ��ɧɨ�ɩɨ�ɧɟɢɡɜɟɫɬɧɵɦ�ɩɪɢ�
ɱɢɧɚɦ�ɧɟ�ɭɫɬɪɚɧɟɧɚ�ɜ�ɯɨɞɟ�ɯɢɪɭɪɝɢɱɟɫɤɨɝɨ�ɜɦɟɲɚɬɟɥɶɫɬɜɚ��ɍ���ɩɚɰɢɟɧɬɨɜ�ɜɟɪɬɢɤɚɥɶɧɚɹ�ɞɟɜɢɚɰɢɹ�ɩɨɹɜɢ�
ɥɚɫɶ�ɩɨɫɥɟ�ɯɢɪɭɪɝɢɱɟɫɤɨɝɨ�ɥɟɱɟɧɢɹ�ɫɯɨɞɹɳɟɝɨɫɹ�ɤɨɫɨɝɥɚɡɢɹ��ɍ�ɷɬɢɯ�ɛɨɥɶɧɵɯ�ɜ�ɯɨɞɟ�ɢɧɬɪɚɨɩɟɪɚɰɢɨɧɧɨɣ�
ɜɢɡɭɚɥɢɡɚɰɢɢ�ȼɉɆ�ɨɬɦɟɱɚɥɨɫɶ�ɟɟ�ɤɨɫɨɟ�ɩɪɢɤɪɟɩɥɟɧɢɟ�ɤ�ɫɤɥɟɪɟ��ɫɦɟɳɟɧɢɟ�ɦɵɲɰɵ�ɩɨ�ɜɟɪɬɢɤɚɥɢ��ɱɬɨ�ɢ�
ɩɨɫɥɭɠɢɥɨ�ɩɪɢɱɢɧɨɣ�ɪɚɡɜɢɬɢɹ�ɜɬɨɪɢɱɧɨɣ�ɜɟɪɬɢɤɚɥɶɧɨɣ�ɞɟɜɢɚɰɢɢ��Ɋɚɫɲɢɪɟɧɢɟ�ɝɥɚɡɧɨɣ�ɳɟɥɢ�ɭ����ɛɨɥɶ�
ɧɵɯ�ɛɵɥɨ�ɫɜɹɡɚɧɨ�ɫ�ɱɪɟɡɦɟɪɧɵɦ�ɨɫɥɚɛɥɟɧɢɟɦ�ɜɧɭɬɪɟɧɧɟɣ�ɩɪɹɦɨɣ�ɦɵɲɰɵ�ɜ�ɪɟɡɭɥɶɬɚɬɟ�ɟɟ�ɨɞɧɨɫɬɨɪɨɧɧɟɣ�
ɪɟɰɟɫɫɢɢ� ɛɨɥɟɟ� �ɦɦ� ɢɥɢ� ɬɟɧɨɬɨɦɢɢ��ɋɭɠɟɧɢɟ� ɝɥɚɡɧɨɣ�ɳɟɥɢ� ɭ� �� ɛɨɥɶɧɵɯ� ɧɚɛɥɸɞɚɥɨɫɶ� ɩɨɫɥɟ� ɪɟɡɟɤɰɢɢ�
ɧɚɪɭɠɧɨɣ�ɩɪɹɦɨɣ�ɦɵɲɰɵ�ɛɨɥɟɟ��ɦɦ��Ʌɢɝɚɬɭɪɧɵɟ�ɝɪɚɧɭɥɟɦɵ�ɭ����ɛɨɥɶɧɵɯ�ɪɚɡɜɢɥɢɫɶ�ɢɡ�ɡɚ�ɩɪɢɦɟɧɟɧɢɹ�
ɧɟɪɚɫɫɚɫɵɜɚɸɳɟɝɨɫɹ�ɲɨɜɧɨɝɨ�ɦɚɬɟɪɢɚɥɚ��ɪɢɫ�����ɉɪɢɱɢɧɨɣ�ɩɨɞɲɢɜɚɧɢɹ�ɩɨɥɭɥɭɧɧɨɣ�ɫɤɥɚɞɤɢ�ɭ����ɩɚɰɢɟɧ�
ɬɨɜ��ɪɚɡɜɢɬɢɹ�ɤɢɫɬ�ɤɨɧɴɸɧɤɬɢɜɵ�ɭ���ɛɨɥɶɧɵɯ�ɹɜɢɥɨɫɶ�ɧɚɪɭɲɟɧɢɟ�ɬɟɯɧɢɤɢ�ɯɢɪɭɪɝɢɱɟɫɤɨɝɨ�ɜɦɟɲɚɬɟɥɶɫɬɜɚ�
�ɧɟɚɞɟɤɜɚɬɧɨɟ�ɫɨɩɨɫɬɚɜɥɟɧɢɟ�ɤɪɚɟɜ�ɤɨɧɴɸɧɤɬɢɜɵ��ɢɯ�ɜɵɜɨɪɨɬ�ɢ�ɡɚɜɨɪɨɬ�ɜɧɭɬɪɶ���

Ɋɢɫ������Ʌɢɝɚɬɭɪɧɵɟ�ɝɪɚɧɭɥɟɦɵ�ɩɨɫɥɟ�ɯɢɪɭɪɝɢɱɟɫɤɨɝɨ�ɥɟɱɟɧɢɹ�ɫɨɞɪɭɠɟɫɬɜɟɧɧɨɝɨ�ɤɨɫɨɝɥɚɡɢɹ

ɉɪɢɱɢɧɨɣ�ɪɟɰɢɞɢɜɚ�ɷɡɨɬɪɨɩɢɢ�ɭ���ɛɨɥɶɧɵɯ�ɫ�ɝɢɩɟɪɦɟɬɪɨɩɢɟɣ�ɫɪɟɞɧɟɣ�ɫɬɟɩɟɧɢ�ɛɵɥ�ɨɬɤɚɡ�ɨɬ�ɢɫɩɨɥɶ�
ɡɨɜɚɧɢɹ�ɨɱɤɨɜ�ɩɨɫɥɟ�ɨɩɟɪɚɰɢɢ��ɱɬɨ�ɩɪɢɜɟɥɨ�ɤ�ɭɫɢɥɟɧɢɸ�ɫɬɢɦɭɥɚ�ɤ�ɚɤɤɨɦɨɞɚɰɢɢ�ɢ�ɤɨɧɜɟɪɝɟɧɰɢɢ��ɗɤɬɚɡɢɹ�
ɫɤɥɟɪɵ�ɭ���ɛɨɥɶɧɵɯ�ɪɚɡɜɢɥɚɫɶ�ɩɨɫɥɟ�ɯɢɪɭɪɝɢɱɟɫɤɨɣ�ɤɨɪɪɟɤɰɢɢ�ɫɯɨɞɹɳɟɝɨɫɹ�ɤɨɫɨɝɥɚɡɢɹ�ɦɟɬɨɞɨɦ�ɬɟɧɨɫɤɥɟ�
ɪɨɩɥɚɫɬɢɤɢ��Ɋɟɡɤɨɟ�ɫɧɢɠɟɧɢɟ�ɨɫɬɪɨɬɵ�ɡɪɟɧɢɹ�ɨɩɟɪɢɪɨɜɚɧɧɨɝɨ�ɝɥɚɡɚ�ɭ���ɪɟɛɟɧɤɚ�ɩɪɨɢɡɨɲɥɨ�ɜ�ɪɟɡɭɥɶɬɚɬɟ�
ɪɚɡɜɢɬɢɹ�ɚɬɪɨɮɢɢ�ɡɪɢɬɟɥɶɧɨɝɨ�ɧɟɪɜɚ��ɩɨ�ɜɢɞɢɦɨɦɭ��ɢɡ�ɡɚ�ɟɝɨ�ɩɨɜɪɟɠɞɟɧɢɹ�ɩɪɢ�ɝɪɭɛɵɯ�ɦɚɧɢɩɭɥɹɰɢɹɯ�ɜ�ɨɛ�
ɥɚɫɬɢ�ɜɧɭɬɪɟɧɧɟɣ�ɩɪɹɦɨɣ�ɦɵɲɰɵ��ɉɪɢɱɢɧɨɣ�ɪɚɡɜɢɬɢɹ�ɜɬɨɪɢɱɧɨɣ�ɷɡɨɬɪɨɩɢɢ�ɭ���ɛɨɥɶɧɨɝɨ�ɹɜɢɥɚɫɶ�ɩɨɥɧɚɹ�
ɬɟɧɨɬɨɦɢɹ�ɧɚɪɭɠɧɨɣ�ɩɪɹɦɨɣ�ɦɵɲɰɵ�ɜ�ɯɨɞɟ�ɯɢɪɭɪɝɢɱɟɫɤɨɝɨ�ɥɟɱɟɧɢɹ�ɪɚɫɯɨɞɹɳɟɝɨɫɹ�ɤɨɫɨɝɥɚɡɢɹ�

ȼɵɜɨɞɵ� 
��� ȼ�ɫɬɪɭɤɬɭɪɟ�ɧɟɭɞɨɜɥɟɬɜɨɪɢɬɟɥɶɧɵɯ�ɢɫɯɨɞɨɜ�ɯɢɪɭɪɝɢɱɟɫɤɨɝɨ�ɥɟɱɟɧɢɹ�ɫɨɞɪɭɠɟɫɬɜɟɧɧɨɝɨ�ɤɨɫɨɝɥɚ�

ɡɢɹ�ɭ�ɧɚɛɥɸɞɚɟɦɵɯ�ɧɚɦɢ�ɛɨɥɶɧɵɯ�ɜɬɨɪɢɱɧɚɹ�ɷɤɡɨɬɪɨɩɢɹ�ɫɨɫɬɚɜɥɹɟɬ��������ɜɟɪɬɢɤɚɥɶɧɚɹ�ɞɟɜɢɚ�
ɰɢɹ����������ɚɫɢɦɦɟɬɪɢɹ�ɲɢɪɢɧɵ�ɝɥɚɡɧɵɯ�ɳɟɥɟɣ�±��������ɥɢɝɚɬɭɪɧɵɟ�ɝɪɚɧɭɥɟɦɵ�±��������ɩɨɞɲɢ�
ɜɚɧɢɟ�ɩɨɥɭɥɭɧɧɨɣ�ɫɤɥɚɞɤɢ�ɤɨɧɴɸɧɤɬɢɜɵ�±��������ɪɟɰɢɞɢɜ�ɷɡɨɬɪɨɩɢɢ�±�������ɤɨɧɴɸɧɤɬɢɜɚɥɶɧɵɟ�
ɤɢɫɬɵ���������ɷɤɬɚɡɢɹ�ɫɤɥɟɪɵ�±�������ɪɟɡɤɨɟ�ɫɧɢɠɟɧɢɟ�ɨɫɬɪɨɬɵ�ɡɪɟɧɢɹ�±�����ɜɬɨɪɢɱɧɚɹ�ɷɡɨɬɪɨɩɢɹ�
������ɋɨɱɟɬɚɧɢɟ�ɭɤɚɡɚɧɧɵɯ�ɩɚɬɨɥɨɝɢɱɟɫɤɢɯ�ɢɡɦɟɧɟɧɢɣ�ɨɬɦɟɱɚɟɬɫɹ�ɜ��������ɫɥɭɱɚɟɜ�

��� ɋɚɦɵɦ� ɱɚɫɬɵɦ� ɧɟɭɞɨɜɥɟɬɜɨɪɢɬɟɥɶɧɵɦ� ɪɟɡɭɥɶɬɚɬɨɦ� ɯɢɪɭɪɝɢɱɟɫɤɨɝɨ� ɥɟɱɟɧɢɹ� ɫɨɞɪɭɠɟɫɬɜɟɧɧɨɝɨ�
ɤɨɫɨɝɥɚɡɢɹ�ɹɜɥɹɟɬɫɹ�ɜɬɨɪɢɱɧɚɹ�ɷɤɡɨɬɪɨɩɢɹ��ɤɨɬɨɪɚɹ�ɜ�������ɫɥɭɱɚɟɜ�ɧɨɫɢɬ�ɯɚɪɚɤɬɟɪ�ɧɟɫɨɞɪɭɠɟ�
ɫɬɜɟɧɧɨɝɨ�ɤɨɫɨɝɥɚɡɢɹ��ɱɬɨ�ɩɪɨɹɜɥɹɟɬɫɹ�ɧɚɪɭɲɟɧɢɟɦ�ɮɭɧɤɰɢɢ�ȼɉɆ���ɨɝɪɚɧɢɱɟɧɢɟɦ�ɚɞɞɭɤɰɢɢ��ɫɥɚ�
ɛɨɫɬɶɸ�ɤɨɧɜɟɪɝɟɧɰɢɢ��ɜ�������ɫɥɭɱɚɟɜ�ɫɨɩɪɨɜɨɠɞɚɟɬɫɹ�ɛɢɧɨɤɭɥɹɪɧɨɣ�ɞɢɩɥɨɩɢɟɣ��ɜ�������ɫɥɭɱɚ�
ɟɜ��ɚɫɬɟɧɨɩɢɱɟɫɤɢɦɢ�ɠɚɥɨɛɚɦɢ��

��� ɉɪɢɱɢɧɚɦɢ�ɪɚɡɜɢɬɢɹ�ɜɬɨɪɢɱɧɨɣ�ɷɤɡɨɬɪɨɩɢɢ�ɹɜɥɹɸɬɫɹ��ɜ�ɪɚɧɧɟɦ��ɞɨ�����ɝɨɞɚ��ɩɨɫɥɟɨɩɟɪɚɰɢɨɧɧɨɦ�
ɩɟɪɢɨɞɟ���ɱɪɟɡɦɟɪɧɨɟ�ɨɫɥɚɛɥɟɧɢɟ�ɜɧɭɬɪɟɧɧɟɣ�ɩɪɹɦɨɣ�ɦɵɲɰɵ�ɩɪɢ�ɨɞɧɨɦɨɦɟɧɬɧɨɣ�ɞɜɭɫɬɨɪɨɧɧɟɣ�
ɪɟɰɟɫɫɢɢ�ɢɥɢ�ɬɟɧɨɫɤɥɟɪɨɩɥɚɫɬɢɤɟ��ɬɟɧɨɬɨɦɢɢ��ɨɞɧɨɫɬɨɪɨɧɧɟɣ�ɪɟɰɟɫɫɢɢ�ɛɨɥɟɟ��ɦɦ��ɜ�ɩɨɡɞɧɟɦ�ɩɨ�
ɫɥɟɨɩɟɪɚɰɢɨɧɧɨɦ�ɩɟɪɢɨɞɟ���ɭɫɢɥɟɧɢɟ�ɪɟɮɪɚɤɰɢɢ�ɭ�ɞɟɬɟɣ�ɢ�ɩɨɞɪɨɫɬɤɨɜ��ɚɧɢɡɨɦɟɬɪɨɩɢɹ�ɛɨɥɟɟ�����
ɞɩɬɪ���ɧɟɪɚɰɢɨɧɚɥɶɧɚɹ�ɨɩɬɢɱɟɫɤɚɹ�ɤɨɪɪɟɤɰɢɹ��ɨɬɫɭɬɫɬɜɢɟ�ɫɩɨɫɨɛɧɨɫɬɢ�ɤ�ɛɢɮɨɜɟɚɥɶɧɨɦɭ�ɫɥɢɹɧɢɸ�
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��� ɑɚɫɬɨɬɚ�ɪɚɡɜɢɬɢɹ�ɜɬɨɪɢɱɧɨɣ�ɷɤɡɨɬɪɨɩɢɢ�ɫɨɫɬɚɜɥɹɟɬ��ɜ�ɪɚɧɧɟɦ��ɞɨ�����ɝɨɞɚ��ɩɨɫɥɟɨɩɟɪɚɰɢɨɧɧɨɦ�
ɩɟɪɢɨɞɟ�±��������ɜ�ɫɪɨɤɢ�ɨɬ�����ɝɨɞɚ�ɞɨ���ɥɟɬ�±��������ɛɨɥɟɟ���ɥɟɬ�±�������ɨɬ�ɨɛɳɟɝɨ�ɤɨɥɢɱɟɫɬɜɚ�
ɛɨɥɶɧɵɯ�ɫ�ɜɬɨɪɢɱɧɨɣ�ɷɤɡɨɬɪɨɩɢɟɣ��

ɅɂɌȿɊȺɌɍɊȺ

��� Ʉɚɳɟɧɤɨ�Ɍ�ɉ���ɉɨɫɩɟɥɨɜ�ȼ�ɂ���ɒɚɩɨɜɚɥɨɜ�ɋ�Ʌ��ɉɪɨɛɥɟɦɵ�ɝɥɚɡɨɞɜɢɝɚɬɟɥɶɧɨɣ�ɢ�ɛɢɧɨɤɭɥɹɪɧɨɣ�ɩɚ�
ɬɨɥɨɝɢɢ���9,,,�ɋɴɟɡɞ�ɨɮɬɚɥɶɦɨɥɨɝɨɜ�Ɋɨɫɫɢɢ��������Ɇ���������ɫ���������

��� &RDWV�'�.��5HDVRQV�IRU�GHOD\�RI�VXUJLFDO�LQWHUYHQWLRQ�LQ�DGXOW�VWUDELVPXV����$UFK��2SKWKDOPRO���������
Y������ʋ����S���������

��� &RDWV� '�.�� HW� DO�� ,PSDFW� RI� ODUJH� DQJOH� KRUL]RQWDO� VWUDELVPXV� RQ� DELOLW\� WR� REWDLQ� HPSOR\PHQW� ���
2SKWKDOPRORJ\��������Y������ʋ����S���������

��� 3D\VVH�(��$��HW�DO��$JH�RI�WKH�HPHUJHQFH�RI�QHJDWLYH�DWWLWXGHV�WRZDUG�VWUDELVPXV����-��$$326��������Y����
ʋ���S���������

��� 0HQRQ�9��HW�DO��6WXG\�RI�WKH�SV\FKRVRFLDO�DVSHFWV�RI�VWUDELVPXV����-��3HGLDWU��2SKWKDOPRO��6WUDELVPXV��
������Y�����ʋ���S���������

��� /LODNRYD�'���+HMVPDQRYD�'���1RYDFRYD�'��(IIHFW�RI�VWUDELVPXV�RQ�WKH�TXDOLW\�RI�OLIH�LQ�DGXOWV����&HVNR�
6ORYDN�RIWDOPRORJLND��������Y�����ʋ���S���������

��� 0HQRQ�9��HW�DO�6WXG\�RI�WKH�SV\FKRVRFLDO�DVSHFWV�RI�VWUDELVPXV����-��3HGLDWU��2SKWKDOPRO��6WUDELVPXV��
������Y�����ʋ���S���������

��� %HDXFKDPS�*�5��HW�DO�7KH�PDQDJHPHQW�RI�VWUDELVPXV�LQ�DGXOWV�,,,��7KH�HIIHFWV�RQ�GLVDELOLW\�����-��$$326��
������Y����ʋ���S���������

��� $ND\�$�3��HW�DO��3V\FKRVRFLDO�DVSHFWV�RI�PRWKHUV�RI�FKLOGUHQ�ZLWK�VWUDELVPXV����-��$$326��������Y����ʋ���
S���������

���� .LWWOHPDQ�:�7���/D�0D]RZ�0�/��5HRSHUDWLRQV�LQ�HVRWURSLD�VXUJHU\����$QQ��2SKWKDOPRO���������Y�����ʋ���
S���������

���� :LVQLFNL�+�-���5HSND�0�;���*X\WRQ�'�/��5HRSHUDWLRQ�UDWH�LQ�DGMXVWDEOH�VWUDELVPXV�VXUJHU\����-��3HGLDWU��
2SKWKDOPRO��6WUDELVPXV��������Y�����ʋ���S���������

���� 7ULJOHU�/��� 6LDWNRZVNL�5�0��)DFWRUV� DVVRFLDWHG�ZLWK� KRUL]RQWDO� UHRSHUDWLRQ� LQ� LQIDQWLOH� HVRWURSLD� ��� -�
$$326��������Y����ʋ���S�������
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TDELOL\\ԥWLQ� Wԥ\LQL�� NRQYHUJHQVL\DQÕQ�� J|UPԥ�[DUDNWHULQLQ� WԥGTLTL�� J|]� \DUÕTODUÕ� HQLQLQ� |Oo�OPԥVL��%LOúHYVNLQLQ�
EDúÕQ� DúD÷D� Yԥ]L\\ԥWL� LOԥ� WHVWL�� ;HOYHVWRQXQ� LNLPԥUKԥOԥOL� WHVWL�� ;DDE� �]Uԥ� LNLOԥúԥQ� WԥVYLULQ� WԥGTLTL�� .RPS�WHU�
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WRPRTUD¿\DVÕ�PHWRGX�LOԥ�HNVWUDRNXO\DU�ԥ]ԥOԥOԥULQ��(2Ԥ��YL]XDOL]DVL\DVÕ�6LHPHQV�6RPDWRP�(VSULW�WRPRTUDIÕQGD�
DNVLDO�Yԥ�IURQWDO�SUR\HNVL\DODUGD�\HULQԥ�\HWLULOLE�øQWUDRSHUDVLRQ�(2Ԥ�LQ�YL]XDOL]DVL\DVÕ�Yԥ�WUDNVLRQ�WHVW�DSDUÕOÕE�

1ԥWLFԥ� Yԥ� RQODUÕQ�P�]DNLUԥVL��7ԥGTLTDWODU� J|VWԥUPLúGLU� NL��P�úWԥUԥN� oԥSJ|]O�\�Q� FԥUUDKL�P�DOLFԥVLQLQ� ԥQ�
WH]�WH]�NLID\ԥWOԥQGLUPԥ\ԥQ�QԥWLFԥVL�ԥPԥOL\\DWÕQ�KLSHUHIIHNWLGLU�±�LNLQFLOL�HN]RWURSL\DQÕQ�LQNLúDIÕ��������[ԥVWԥGԥ���
KDQVÕ�NL�������KDOODUGD�TH\UL�P�úWԥUԥN�oԥSJ|]O�N�[DUDNWHU�GDúÕ\ÕU��EX�GD�GD[LOL�G�]�ԥ]ԥOԥQLQ��''Ԥ��IXQNVL\DVÕQÕQ�
SR]XOPDVÕ� LOԥ� E�UX]ԥ� YHULOLU� ±� DGGXNVL\DQÕQ�PԥKGXGODúPDVÕ�� NRQYHUJHQVL\D� ]ԥLÀL\L�� ������KDOODUGD� ELQRNXO\DU�
GLSORSL\D�LOԥ��������KDOODUGD�±�DVWHQRSLN�úLND\\ԥWOԥUOԥ�P�úD\LԥW�HGLOLU��0�úWԥUԥN�oԥSJ|]O�\�Q�FԥUUDKL�P�DOLFԥVLQLQ�
GLJԥU�TԥQDԥWEԥ[ú�ROPD\DQ�QԥWLFԥOԥUL�EHOԥ�ELU�WH]OLNOԥ�UDVW�JԥOLQLU��YHUWLNDO�GHYLDVL\D�±�������[ԥVWԥGԥ��J|]�\DUÕTODUÕ�
HQLQLQ�DVVLPHWUL\DVÕ�±�������[ԥVWԥGԥ��J|]�\DUÕ÷ÕQÕQ�JHQԥOPԥVL�±����GD��GDUDOPDVÕ�±���Gԥ���OLTDWXU�TUDQXO\RPDODU�±�
������[ԥVWԥGԥ��NRQ\XQNWLYDQÕQ�D\SDUD�úԥNLOOL�E�N�ú�Q�Q�WLNLOPԥVL��������SDVL\HQWOԥUGԥ��ԥPԥOL\\DWGDQ�VRQUDNÕ�oDSÕT�
QDKL\\ԥVLQGԥ�NRQ\XQNWLYDO�NLVWDODU�±������[ԥVWԥGԥ��H]RWURSL\D�UHVLGLYL�±������SDVL\HQWOԥUGԥ��VNOHUDQÕQ�HNWD]L\DVÕ�±�
�����[ԥVWԥGԥ��P�úWԥUԥN�GD[LOL�oԥSJ|]O�\�Q�FԥUUDKL�P�DOLFԥVLQGԥQ�VRQUD�J|UPԥ�LWLOL\LQLQ�NԥVNLQ�HQPԥVL�±���XúDTGD��
P�úWԥUԥN�[DULFL�oԥSJ|]O�\�Q�FԥUUDKL�P�DOLFԥVLQGԥQ�VRQUD�LNLQFLOL�H]RWURSL\D�±���XúDTGD��7ԥGTLTDW�JHGLúLQGԥ�LNLQFLOL�
HN]RWURSL\DQÕQ�LQNLúDI�VԥEԥEOԥUL�Wԥ\LQ�HGLOPLúGLU��ԥPԥOL\\DWGDQ�VRQUDNÕ�HUNԥQ�G|YUGԥ������LOԥ�TԥGԥU��±�ELUPRPHQWOL�
LNLWԥUԥÀL�UHVHVVL\D�Yԥ�\D�WHQRVNOHURSODVWLND��WHQRWRPL\D����PP�DUWÕT�ELUWԥUԥÀL�UHVHVVL\D�]DPDQÕ�''Ԥ��LQ�KԥGGLQGԥQ�
DUWÕT�]ԥLÀԥWPԥVL��ԥPԥOL\\DWGDQ�VRQUDNÕ�X]DT�G|YUGԥ���XúDT�Yԥ�\HQL\HWPԥOԥUGԥ�UHIUDNVL\DQÕQ�J�FOԥQGLULOPԥVL������
GSWU��DUWÕT�DQL]RPHWUL\D��TH\UL�UDVLRQDO�RSWLN�NRUUHNVL\D��ELIRYHDO�ELUOԥúPԥ\ԥ�RODQ�TDELOL\\ԥWLQLQ�\R[OX÷X��$úNDU�
HGLOPLúGLU�NL��LNLQFLOL�HN]RWURSL\DQÕQ�LQNLúDI�WH]OL\L�[ԥVWԥOԥULQ��PXPL�VD\ÕQGDQ�ԥPԥOL\\DWGDQ�VRQUDNÕ�HUNԥQ�G|YUGԥ�
�����LOԥ�TԥGԥU��±������������LOGԥQ���LOԥ�TԥGԥU�G|YUGԥ������������LOGԥQ�DUWÕT�±�������WԥúNLO�HGLU�

0�úWԥUԥN� oԥSJ|]O�\�Q� FԥUUDKL�P�DOLFԥVLQLQ� TԥQDԥWEԥ[ú� ROPD\DQ� QԥWLFԥOԥULQLQ� GLJԥU� LQNLúDI� VԥEԥEOԥUL� Wԥ\LQ�
ROXQPXúGXU�� �� [ԥVWԥGԥ� LNLQFLOL� HN]RWURSL\D� úDTXOL� oԥSJ|]O�NOԥ� ELUJԥ� ROPXúGXU�� KDQVÕ� NL�� GD[LOL� oԥSJ|]O�N�
ԥPԥOL\\DWÕQGDQ�VRQUD�LQNLúDI�HGLE��%X�[ԥVWԥOԥUGԥ�''Ԥ�LQ�LQWUDRSHUDVLRQ�YL]XDOL]DVL\DVÕ�JHGLúLQGԥ�RQXQ�VNOHUD\D�
oԥS�ELWLúGLULOPԥVL��ԥ]ԥOԥQLQ�úDTXOL�\HUGԥ\LúPԥVL�TH\G�HGLOPLúGLU��EX�GD�LNLQFLOL�úDTXOL�GHYLDVL\DQÕQ�LQNLúDIÕQD�VԥEԥE�
ROPXúGXU�����[ԥVWԥGԥ�J|]�\DUÕ÷ÕQÕQ�JHQԥOPԥVL��''Ԥ�LQ���PP�DUWÕT�ELUWԥUԥÀL�UHVHVVL\DVÕ�Yԥ�\D�WHQRWRPL\DVÕ�QԥWLFԥVLQGԥ�
KԥGGLQGԥQ�DUWÕT�]ԥLÀԥWPԥVL�LOԥ�ԥODTԥGDU�ROPXúGXU����[ԥVWԥGԥ�J|]�\DUÕ÷ÕQÕQ�GDUDOPDVÕ�[DULFL�G�]�ԥ]ԥOԥQLQ���PP�
GԥQ�DUWÕT�UH]HNVL\DVÕQGDQ�VRQUD�P�úDKLGԥ�HGLOPLúGLU�����[ԥVWԥGԥ�OLTDWXU�TUDQXO\RPDODU�ԥULPԥ\ԥQ�WLNLú�PDWHULDOÕQÕQ�
LVWLIDGԥVLQԥ�J|Uԥ�LQNLúDI�HWPLúGLU�����SDVL\HQWGԥ�D\SDUD�úԥNLOOL�E�N�ú�Q�WLNLOPԥVL����[ԥVWԥGԥ�NRQ\XQNWLYD�NLVWDODUÕQÕQ�
LQNLúDI� VԥEԥEL� FԥUUDKL� P�GD[LOԥ� WH[QLNDVÕQÕQ� SR]XOPDVÕ� ROPXúGXU�� 2UWD� GԥUԥFԥOL� KLSHUPHWURSL\D� LOԥ� �� [ԥVWԥGԥ�
H]RWURSL\D�UHVLGLYLQLQ�VԥEԥEL�ԥPԥOL\\DWGDQ�VRQUD�H\QԥNGԥQ�LVWLIDGԥQLQ�LPWLQDVÕ�ROPXúGXU��EX�GD�DNNRPRGDVL\D�
Yԥ� NRQYHUJHQVL\D� VWLPXOXQXQ� J�FOԥQPԥVLQԥ� JԥWLUPLúGLU�� �� [ԥVWԥGԥ� VNOHUDQÕQ� HNWD]L\DVÕ� GD[LOL� oԥSJ|]O�\�Q�
WHQRVNOHURSODVWLND�PHWRGX� LOԥ� FԥUUDKL� NRUUHNVL\DVÕQGDQ� VRQUD� \DUDQPÕúGÕU�� �� XúDTGD� ԥPԥOL\\DW� ROXQPXú� J|]�Q�
NԥVNLQ�J|UPԥ�LWLOL\LQLQ�HQPԥVL�J|UPԥ�VLQLULQLQ�DWUR¿\DVÕ�QԥWLFԥVLQGԥ�EDú�YHUPLúGLU��HKWLPDO�NL��''Ԥ�QDKL\ԥVLQGԥ�
NREXG�PDQLSXO\DVL\DODUD�J|Uԥ�RQXQ�]ԥGԥOԥQPԥVLQԥ�J|Uԥ�� ��[ԥVWԥGԥ� LNLQFLOL� H]RWURSL\DQÕQ� LQNLúDI� VԥEԥEL�[DULFL�
oԥSJ|]O�\�Q�FԥUUDKL�P�DOLFԥVL�JHGLúLQGԥ�[DULFL�G�]�ԥ]ԥOԥQLQ�WDP�WHQRWRPL\DVÕ�ROPXúGXúGXU�

&KHUQ\VKHYD�6�*�
��6DPHGRYD�-�.K�
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0RVFRZ�5HVHDUFK�,QVWLWXWH�RI�(\H�'LVHDVHV�RI�+HOPKROWV��5XVVLD

1DWLRQDO�&HQWUH�RI�2SKWKDOPRORJ\�QDPHG�DIWHU�DFDG��=DULID�$OL\HYD



.H\�ZRUGV��FRQFRPLQDQW�VTXLQW��VXUJLFDO�WUHDWPHQW�RI�VTXLQW��VHFRQGDU\�H[RWURSLD

6800$5<

øQ�WKH�DUWLFOH�ZH�GLVFXVV�WKH�XQVDWLVIDFWRU\�UHVXOWV�RI�WKH�FRQFRPLQDQW�VTXLQW�VXUJLFDO�WUHDWPHQW��WKH�IUHTXHQF\�
UHSHDWHG�VXUJLFDO�LQWHUYHQWLRQ��

7KH�DLP�RI�WKH�ZRUN�ZDV�WR�VWXG\�WKH�VWUXFWXUH�DQG�UHDVRQV�RI�XQVDWLVIDFWRU\�RXWFRPHV�RI�FRQFRPLQDQW�VTXLQW�
VXUJLFDO�WUHDWPHQW�

0DWHULDO�DQG�PHWKRGV��7KH�LQYHVWLJDWLRQ�LQFOXGHG����SDWLHQWV��WKH�PHDQ�DJH�RI�ZKLFK�ZDV����������\HDUV��
%HVLGHV�WKH�VWDQGDUG�RSKWKDOPRORJLFDO�H[DPLQDWLRQ�ZH�XVHG�WKH�VSHFLDO�PHWKRGV�RI�LQYHVWLJDWLRQ�RI�WKH�RFXORPRWRU�
DSSDUDWXV��GH¿QLWLRQ�RI�DQJOH�RI�VTXLQW�E\�*LUVKEHUJ��PRELOLW\�RI�H\HEDOOV�LQ���SRVLWLRQV�RI�JD]H��IXVLRQDO�DELOLW\�
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RQ�V\QRSWLVFRSH��UHVHDUFK�RI�FRQYHUJHQWLRQ��FKDUDFWHU�RI�YLVLRQ��PHDVXUHPHQW�RI�OLG�VOLW�DPSOLWXGH��KHDG�EHQG�WHVW�
E\�%LOVKRYVNL��WZR�VWDJHG�&KHOYHVWRQH�WHVW��VWXG\�RI�GRXEOH�LPDJHV�&KDDE��9LVXDOL]DWLRQ�RI�H[WUDRFXODU�PXVFOHV�
�(20��E\�PHWKRG�RI�FRPSXWHU�WRPRJUDSK\�ZDV�PDGH�RI�6LHPHQV�6RPDWRP�(VSULW�WRPRJUDSK\�LQ�D[LDO�DQG�IURQWDO�
SURMHFWLRQ��:H�SHUIRUPHG�WKH�YLVXDOL]DWLRQ�RI�(20�DQG�WUDFWLRQDO�WHVW�LQWUDRSHUDWLYHO\��5HVHDUFK�VKRZHG�WKDW�WKH�
PRUH�IUHTXHQW�XQVDWLVIDFWRU\�RXWFRPHV�RI�VXUJLFDO�WUHDWPHQW�RI�FRQFRPLQDQW�VTXLQW�LV�WKH�K\SHUHIIHFW�RI�VXUJHU\�
GHYHORSPHQW�RI�VHFRQGDU\�H[RWURSLD��������RI�SDWLHQWV��ZKLFK�LQ�������RI�FDVHV�LV�DV�LQFRQFRPLQDQW�VTXLQW��LQ�
������RI�FDVHV� LV�DFFRPSDQLHG�E\�ELQRFXODU�GLSORSLD�� LQ�������RI�FDVHV�±�E\� WKH�DVWHQRSLF�FRPSODLQWV��2WKHU�
XQVDWLVIDFWRU\�UHVXOWV�RI�FRQFRPLQDQW�VTXLQW�VXUJLFDO�WUHDWPHQW�DUH�ZLWK�WKH�IROORZLQJ�IUHTXHQF\��YHUWLFDO�GHYLDWLRQ�
±�LQ�������SDWLHQWV��DVVLPHWU\�RI�OLG�VWLW�DPSOLWXGH�LQ�������RI�SDWLHQWV��LQ����±�ZLGHQLQJ��LQ���±�QDUURZLQJ�RI�
OLG�VOLW���OLJDWXUH�JUDQXORPD�±�LQ�������RI�SDWLHQWV��KHPPLQJ�RI�WKH�VHPLOXQDU�IROG�RI�FRQMXQFWLYD�±�LQ�������RI�
SDWLHQWV��FRQMXQFWLYDO�F\VWV�LQ�WKH�SRVWRSHUDWLRQDO�FLFDWUL[�DUHD�±�LQ������RI�SDWLHQWV��H[RWURSLD�UHODSVH�±�LQ������
SDWLHQWV�� HFWDVLD� RI� VFOHUD� ±� LQ� ������ VKDUS� GHFUHDVH� RI� YLVXDO� DFXLW\� DIWHU� WKH� FRQFRPLQDQW� FRQYHUJHQW� VTXLQW�
VXUJLFDO�WUHDWPHQW�±�LQ���FKLOG��VHFRQGDU\�H[RWURSLD�DIWHU�FRQFRPLQDQW�GLYHUJHQW�VTXLQW�VXUJLFDO�WUHDWPHQW�±�LQ���
SDWLHQW��'XULQJ�WKH�LQYHVWLJDWLRQ�WKHUH�ZDV�HVWDEOLVKHG�WKDW�WKH�UHDVRQV�RI�VHFRQGDU\�H[RWURSLD�ZHUH��LQ�WKH�HDUO\�
�XS�WR�����\HDU��SRVWRSHUDWLYH�SHULRG�±�H[FHVVLYH�ZHDNHQLQJ�RI�LQWHUQDO�UHFWXV�PXVFOH��,50��LQ�WKH�VLQJOH�VWDJH�
ELODWHUDO�UHFHVVLRQ�RU�WHQRVFOHURSODVW\��WHQRWRP\��XQLODWHUDO�UHFHVVLRQ�PRUH��WKDQ���PP��LQ�WKH�ODWH�SRVWRSHUDWLYH�
SHULRG�±�VWUHQJKHQLQJ�RI�UHIUDFWLRQ�LQ�FKLOGUHQ�DQG�WHHQ�±�DJHUV��DQLVRPHWURSLD�PRUH�WKDQ�����GSWU���LUUDWLRQDO�RSWLFDO�
FRUUHFWLRQ��DEVHQFH�RI�DELOLW\�WR�WKH�EHIRYHDO�IXVLRQ��7KH�GHYHORSPHQW�UHDVLRQV�RI�RWKHU�XQVDWLVIDFWRU\�UHVXOWV�RI�
FRQFRPLQDQW�VTXLQW�VXUJLFDO�WUHDWPHQW�ZHUH�HVWDEOLVKHG��,Q���SDWLHQWV�WKH�VHFRQGDU\�H[RWURSLD�ZDV�DVVRFLDWHG�ZLWK�
WKH�YHUWLFDO�VTXLQW�ZKLFK�KDG�EHHQ�GHYHORSHG�DIWHU�VXUJHU\�RI�FRQYHUJHQW�VTXLQW��:LGHQLQJ�RI�OLG�VOLW�LQ����SDWLHQWV�
ZDV�FRQQHFWHG�ZLWK�WKH�H[FHVVLYH�ZHDNHQLQJ�RI�,50�DV�WKH�UHVXOW�RI�LWV�XQLODWHUDO�UHFHVVLRQ�PRUH�WKDQ���PP�RU�
WHQRWRP\��1DUURZLQJ�RI�OLG�VOLW�LQ���SDWLHQWV�ZDV�REVHUYHG�DIWHU�UHVHFWLRQ�RI�H[WHUQDO�UHFWXV�PXVFOH�PRUH�WKDQ���
PP��/LJDWXUH�JUDQXORPDV�LQ����SDWLHQWV�ZHUH�GXH�WR�XVH�RI�WKH�XQUHVROYHG�VXWXUH�PDWHULDO�

7KH�FDXVH�RI�VHPLOXQDU�IROG�KHPPLQJ�LQ����SDWLHQWV��GHYHORSPHQW�RI�FRQMXQFWLYDO�F\VWV�LQ���SDWLHQWV�ZDV�WKH�
YLRODWLRQ�RI�VXUJLFDO�LQWHUYHQWLRQ�WHFKQLTXH��7KH�UHDVRQ�RI�H[RWURSLD�UHODSOH�LQ���SDWLHQWV�ZLWK�K\SHUPHWURSLD�RI�
DYHUDJH�GHJUHH�ZDV�WKH�UHIXVDO�WR�XVH�WKH�VSHFWDFOHV�DIWHU�VXUJHU\�WKDW�UHVXOWHG�E\�DFFRPPRGDWLRQ�DQG�FRQYHUJHQWLRQ��
6FOHUDO� HFWDVLD� LQ� �� SDWLHQWV�ZDV� GHYHORSHG� DIWHU� VXUJLFDO� FRUUHFWLRQ� RI� FRQYHUJHQW� VTXLQW� E\� WHQRVFOHURSODVW\�
PHWKRG��6KDUS�GHFUHDVH�RI�YLVXDO�DFXLW\�RI�WKH�RSHUDWHG�H\H�LQ���FKLOG�ZDV�DV�D�UHVXOW�RI�RSWLF�QHUYH�DWURSK\��7KH�
UHDVRQ�RI�VHFRQGDU\�HVRWURSLD�LQ���SDWLHQW�ZDV�WKH�IXOO�WHQRWRP\�RI�WKH�H[WHUQDO�UHFWXV�PXVFOH�GXULQJ�WKH�VXUJLFDO�
WUHDWPHQW�RI�GLYHUJHQW�VTXLQW�

Ⱦɥɹ�ɤɨɪɪɟɫɩɨɧɞɟɧɰɢɢ�

ɑɟɪɧɵɲɟɜɚ�ɋɜɟɬɥɚɧɚ�Ƚɚɜɪɢɥɨɜɧɚ��ɞɨɤɬɨɪ�ɦɟɞɢɰɢɧɫɤɢɯ�ɧɚɭɤ��ɪɭɤɨɜɨɞɢɬɟɥɶ�ɨɬɞɟɥɟɧɢɹ�ɛɢɧɨɤɭɥɹɪɧɨɣ�ɢ�
ɝɥɚɡɨɞɜɢɝɚɬɟɥɶɧɨɣ�ɩɚɬɨɥɨɝɢɢ�ɨɬɞɟɥɚ�ɩɚɬɨɥɨɝɢɢ�ɪɟɮɪɚɤɰɢɢ��ɛɢɧɨɤɭɥɹɪɧɨɝɨ�ɡɪɟɧɢɹ�ɢ�ɨɮɬɚɥɶɦɨɷɪɝɨɧɨɦɢɤɢ�
ɎȽȻɍ�©Ɇɨɫɤɨɜɫɤɢɣ�ɇɂɂ�ɝɥɚɡɧɵɯ�ɛɨɥɟɡɧɟɣ�ɢɦ��Ƚɟɥɶɦɝɨɥɶɰɚ�Ɇɢɧɡɞɪɚɜɫɨɰɪɚɡɜɢɬɢɹ�Ɋɨɫɫɢɢª�

Ⱥɞɪɟɫ����������Ɇɨɫɤɜɚ��ɭɥ��ɋɚɞɨɜɚɹ�ɑɟɪɧɨɝɪɹɡɫɤɚɹ���������
ȿ�PDLO��LQIR#LJE�UX

ɋɚɦɟɞɨɜɚ�Ⱦɠɚɦɢɥɹ�ɏɟɣɛɚɪ�ɤɵɡɵ��ɤɚɧɞɢɞɚɬ�ɦɟɞɢɰɢɧɫɤɢɯ�ɧɚɭɤ��ɧɚɭɱɧɵɣ�ɫɨɬɪɭɞɧɢɤ�ɨɬɞɟɥɚ�ɩɚɬɨɥɨɝɢɢ�
ɪɟɮɪɚɤɰɢɢ�ɢ�ɨɮɬɚɥɶɦɨɷɪɝɨɧɨɦɢɤɢ�ɇɚɰɢɨɧɚɥɶɧɨɝɨ�ɐɟɧɬɪɚ�Ɉɮɬɚɥɶɦɨɥɨɝɢɢ�ɢɦɟɧɢ�ɚɤɚɞɟɦɢɤɚ�Ɂɚɪɢɮɵ�Ⱥɥɢ�
ɟɜɨɣ�

Ⱥɞɪɟɫ��$=�������Ȼɚɤɭ��ɭɥ��Ⱦɠɚɜɚɞɯɚɧɚ��������
ȿ�PDLO��MHPDVDP#PDLO�UX
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