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ɍȾɄ���������������������������������
ɏɚɧɥɚɪɨɜɚ�ɇ�Ⱥ���Ƚɚɞɠɢɟɜɚ�ɇ�Ɋ���ɋɚɥɦɚɧɨɜɚ�ɋ�Ɂ�

ɗɎɎȿɄɌɂȼɇɈɋɌɖ�ȼɄɅɘɑȿɇɂə�ɇȿɃɊɈɉɊɈɌȿɄɌɈɊɈȼ�ȼ
ɄɈɆɉɅȿɄɋɇɈȿ�Ʌȿɑȿɇɂȿ�ɋɈȾɊɍɀȿɋɌȼȿɇɇɈȽɈ�ɄɈɋɈȽɅȺɁɂə�ɍ
ȾȿɌȿɃ

ɇɚɰɢɨɧɚɥɶɧɵɣ�ɰɟɧɬɪ�Ɉɮɬɚɥɶɦɨɥɨɝɢɢ�ɢɦɟɧɢ�ɚɤɚɞ��Ɂɚɪɢɮɵ�Ⱥɥɢɟɜɨɣ��ɝ�Ȼɚɤɭ��Ⱥɡɟɪɛɚɣɞɠɚɧ

Ʉɥɸɱɟɜɵɟ ɫɥɨɜɚ� ɤɨɫɨɝɥɚɡɢɟ��ɛɢɧɨɤɭɥɹɪɧɨɟ�ɡɪɟɧɢɟ��ɚɦɟɬɪɨɩɢɹ��ɨɩɬɢɤɨ�ɤɢɧɟɬɢɱɟɫɤɚɹ�ɞɟɡɚɞɚɩɬɚɰɢɹ�
ɧɟɣɪɨɩɪɨɬɟɤɬɨɪɵ

Ʉɨɫɨɝɥɚɡɢɟ�ɭ�ɞɟɬɟɣ�ɱɚɳɟ�ɩɨɹɜɥɹɟɬɫɹ�ɜ�ɜɨɡɪɚɫɬɟ�ɞɨ���ɥɟɬ��ɟɝɨ�ɜɨɡɧɢɤɧɨɜɟɧɢɟ�ɞɨ�ɝɨɞɚ�ɱɚɫɬɨ�ɧɨɫɢɬ�ɮɢɡɢɨ�
ɥɨɝɢɱɟɫɤɢɣ�ɯɚɪɚɤɬɟɪ�ɜɜɢɞɭ�ɫɥɚɛɨɫɬɢ�ɝɥɚɡɨɞɜɢɝɚɬɟɥɶɧɵɯ�ɦɵɲɰ�ɭ�ɧɨɜɨɪɨɠɞɟɧɧɵɯ��ȿɫɥɢ�ɤɨɫɨɝɥɚɡɢɟ�ɧɟ�ɩɪɨ�
ɯɨɞɢɬ�ɞɨ���ɦɟɫɹɱɧɨɝɨ�ɜɨɡɪɚɫɬɚ�ɧɟɨɛɯɨɞɢɦɨ�ɨɛɪɚɬɢɬɶɫɹ�ɤ�ɨɮɬɚɥɶɦɨɥɨɝɭ�ɞɥɹ�ɜɵɹɫɧɟɧɢɹ�ɟɝɨ�ɩɪɢɱɢɧɵ��Ʌɸɛɨɣ
ɜɢɞ�ɤɨɫɨɝɥɚɡɢɹ�ɜɟɞɟɬ�ɤ�ɭɯɭɞɲɟɧɢɸ�ɨɫɬɪɨɬɵ�ɡɪɟɧɢɹ��ɧɚɪɭɲɟɧɢɟ�ɛɢɧɨɤɭɥɹɪɧɨɝɨ�ɡɪɟɧɢɹ��ɫɨɡɞɚɺɬ�ɤɨɫɦɟɬɢɱɟ�
ɫɤɢɣ�ɞɢɫɤɨɦɮɨɪɬ��Ʌɟɱɟɧɢɟ�ɤɨɫɨɝɥɚɡɢɹ�ɞɥɢɬɟɥɶɧɵɣ�ɩɪɨɰɟɫɫ�ɢ�ɬɪɟɛɭɟɬ�ɬɟɪɩɟɧɢɹ�ɨɬ�ɦɚɥɟɧɶɤɨɝɨ�ɩɚɰɢɟɧɬɚ�ɢ�
ɪɨɞɢɬɟɥɟɣ��ɟɝɨ�ɫɥɟɞɭɟɬ�ɧɚɱɢɧɚɬɶ�ɫɪɚɡɭ�ɩɨɫɥɟ�ɨɛɧɚɪɭɠɟɧɢɹ��ɧɚɱɢɧɚɹ�ɫ�ɧɚɡɧɚɱɟɧɢɹ�ɤɨɪɪɟɤɰɢɢ�>�@�

Ⱦɥɹ�ɪɚɡɜɢɬɢɹ�ɛɢɧɨɤɭɥɹɪɧɨɝɨ�ɡɪɟɧɢɹ�ɢ�ɭɫɬɪɚɧɟɧɢɹ�ɤɨɫɨɝɥɚɡɢɹ�ɩɪɢ�ɚɤɤɨɦɨɞɚɰɢɨɧɧɨɦ�ɤɨɫɨɝɥɚɡɢɢ�ɢɧɨɝɞɚ
ɞɨɫɬɚɬɨɱɧɨ�ɧɨɲɟɧɢɹ�ɤɨɪɪɢɝɢɪɭɸɳɢɯ�ɫɬɺɤɨɥ�

ɉɪɢ�ɱɚɫɬɢɱɧɨ�ɚɤɤɨɦɨɞɚɰɢɨɧɧɨɦ�ɤɨɫɨɝɥɚɡɢɢ�ɤɨɪɪɟɤɰɢɹ�ɜ� ɬɨɣ�ɢɥɢ�ɢɧɨɣ�ɫɬɟɩɟɧɢ�ɫɩɨɫɨɛɫɬɜɭɟɬ� ɟɝɨ�ɢɫ�
ɩɪɚɜɥɟɧɢɸ�

ɉɪɢ�ɧɟɚɤɤɨɦɨɞɚɰɢɨɧɧɨɦ�ɤɨɫɨɝɥɚɡɢɢ�ɤɨɪɪɟɤɰɢɹ�ɧɟ�ɜɥɢɹɟɬ�ɧɚ�ɩɨɥɨɠɟɧɢɟ�ɝɥɚɡ��ɧɨ�ɜ�ɫɥɭɱɚɟ�ɧɚɥɢɱɢɟ�ɚɦɟ�
ɬɪɨɩɢɢ�ɢɯ�ɧɨɲɟɧɢɟ�ɨɛɹɡɚɬɟɥɶɧɨɟ��ɬɚɤ�ɤɚɤ�ɭɜɟɥɢɱɢɜɚɟɬ�ɨɫɬɪɨɬɭ�ɡɪɟɧɢɹ�

ɉɚɪɚɥɥɟɥɶɧɨ�ɫ�ɤɨɪɪɟɤɰɢɟɣ�ɚɦɟɬɪɨɩɢɢ�ɩɪɢ�ɤɨɫɨɝɥɚɡɢɢ�ɩɪɨɜɨɞɢɬɫɹ�ɥɟɱɟɧɢɟ�ɚɦɛɥɢɨɩɢɢ�ɢ�ɧɚɪɭɲɟɧɢɹ�ɛɢ�
ɧɨɤɭɥɹɪɧɨɝɨ�ɡɪɟɧɢɹ�

ȿɫɥɢ�ɩɨɫɥɟ�ɩɪɢɦɟɧɟɧɢɹ�ɤɨɦɩɥɟɤɫɧɨɝɨ�ɩɥɟɨɩɬɨ�ɨɪɬɨɩɬɢɱɟɫɤɨɝɨ�ɥɟɱɟɧɢɹ�ɤɨɫɨɝɥɚɡɢɟ�ɧɟ�ɜɨɫɫɬɚɧɚɜɥɢɜɚ�
ɟɬɫɹ� ɜ� ɬɟɱɟɧɢɢ� ������ ɥɟɬ�� ɬɨɝɞɚ� ɩɪɨɜɨɞɢɬɫɹ� ɨɩɟɪɚɬɢɜɧɨɟ� ɜɦɟɲɚɬɟɥɶɫɬɜɨ��ȼ�ɩɨɫɥɟɨɩɟɪɚɰɢɨɧɧɨɦ�ɩɟɪɢɨɞɟ�
ɩɥɟɨɩɬɨ�ɨɪɬɨɩɬɢɱɟɫɤɨɟ�ɥɟɱɟɧɢɟ�ɧɟɨɛɯɨɞɢɦɨ�ɩɪɨɞɨɥɠɢɬɶ�ɜɨ�ɢɡɛɟɠɚɧɢɢ�ɪɟɰɢɞɢɜɚ�ɤɨɫɨɝɥɚɡɢɹ�

Ʉɚɤ� ɢɡɜɟɫɬɧɨ�� ɩɨɱɬɢ� ɭ� ɜɫɟɯ� ɷɬɢɯ� ɞɟɬɟɣ� ɜ� ɚɧɚɦɧɟɡɟ�� ɢ� ɧɟɪɟɞɤɨ� ɜ� ɬɟɤɭɳɟɣ� ɤɚɪɬɢɧɟ� ɨɩɬɢɤɨ�ɤɢɧɟɬɢ�
ɱɟɫɤɨɣ�ɞɟɡɚɞɚɩɬɚɰɢɢ�ɩɪɢɫɭɬɫɬɜɭɸɬ�ɩɚɬɨɝɟɧɟɬɢɱɟɫɤɢɟ�ɦɟɯɚɧɢɡɦɵ�ɩɪɟ���ɩɟɪɢɧɚɬɚɥɶɧɨɣ�ɷɧɰɟɮɚɥɨɩɚɬɢɢ�
Ⱦɥɢɬɟɥɶɧɵɟ�ɫɥɟɞɨɜɵɟ�ɪɟɚɤɰɢɢ�ɩɨɫɥɟ�ɧɢɯ��ɫɨɝɥɚɫɧɨ�ɫɨɜɪɟɦɟɧɧɵɦ�ɩɪɟɞɫɬɚɜɥɟɧɢɹɦ��ɫɥɭɠɚɬ�ɷɥɟɦɟɧɬɚɪ�
ɧɵɦ�ɩɪɨɨɛɪɚɡɨɦ�ɩɚɦɹɬɢ�ɧɚ�ɫɢɧɚɩɬɢɱɟɫɤɨɦ�ɭɪɨɜɧɟ�ɢ�ɜɨ�ɦɧɨɝɨɦ�ɨɛɭɫɥɨɜɥɢɜɚɸɬɫɹ�ɤɚɬɟɯɨɥɚɦɢɧɚɦɢ��Ȼɵɥɨ
ɭɫɬɚɧɨɜɥɟɧɨ��ɱɬɨ�ɭ�����ɞɟɬɟɣ�ɫ�ɩɪɟ���ɩɟɪɢɧɚɬɚɥɶɧɨɣ�ɷɧɰɟɮɚɥɨɩɚɬɢɟɣ��ɉɉɗ��ɜ�ɪɚɧɧɟɦ�ɧɟɨɧɚɬɚɥɶɧɨɦ�ɩɟ�
ɪɢɨɞɟ�ɨɬɦɟɱɚɟɬɫɹ�ɤɚɬɟɯɨɥɚɦɢɧɨɜɵɣ�ɷɤɫɚɣɬɞɟɦɩɢɧɝ�ɫɢɧɞɪɨɦ��ɤɨɬɨɪɵɣ�ɯɚɪɚɤɬɟɪɢɡɭɟɬɫɹ�³ɧɚɜɨɞɧɟɧɢɟɦ´
ɤɪɨɜɢ�ɚɞɪɟɧɟɪɝɢɱɟɫɤɢɦɢ�ɦɟɞɢɚɬɨɪɚɦɢ�ɢ�ɞɟɩɪɟɫɫɢɟɣ�ɢɯ�ɞɟɫɢɧɯɪɨɧɢɡɢɪɭɸɳɟɝɨ�ɷɮɮɟɤɬɚ�ɗɗȽ��ɂɫɯɨɞɹ�ɢɡ�
ɷɬɨɝɨ��ɜ�ɩɨɫɥɟɞɧɟɟ�ɜɪɟɦɹ�ɲɢɪɨɤɨ�ɢɫɩɨɥɶɡɭɸɬɫɹ�ɧɟɣɪɨɩɪɨɬɟɤɬɨɪɵ���ɝɪɭɩɩɚ�ɮɚɪɦɚɤɨɥɨɝɢɱɟɫɤɢɯ�ɫɪɟɞɫɬɜ��
ɡɚɳɢɳɚɸɳɢɟ�ɤɥɟɬɤɢ�ɧɟɪɜɧɨɣ�ɫɢɫɬɟɦɵ�ɨɬ�ɜɨɡɞɟɣɫɬɜɢɹ�ɧɟɝɚɬɢɜɧɵɯ�ɮɚɤɬɨɪɨɜ��ɉɨɞ�ɜɨɡɞɟɣɫɬɜɢɟɦ�ɧɟɣɪɨ�
ɩɪɨɬɟɤɬɨɪɧɵɯ�ɩɪɟɩɚɪɚɬɨɜ�ɧɨɪɦɚɥɢɡɭɟɬɫɹ�ɦɟɬɚɛɨɥɢɡɦ�ɜ�ɝɨɥɨɜɧɨɦ�ɦɨɡɝɟ��ɭɥɭɱɲɚɟɬɫɹ�ɷɧɟɪɝɨɫɧɚɛɠɟɧɢɟ�
ɧɟɪɜɧɵɯ�ɤɥɟɬɨɤ�>�������@�

ɇɟɣɪɨɩɪɨɬɟɤɬɨɪɵ� ɭɥɭɱɲɚɸɬ� ɦɟɬɚɛɨɥɢɡɦ� �� ɭɦɟɧɶɲɚɸɬ� ɩɪɨɰɟɫɫɵ� ɨɤɢɫɥɟɧɢɹ�� ɩɨɜɵɲɚɸɬ� ɚɧɬɢɨɤ�
ɫɢɞɚɧɬɧɭɸ� ɡɚɳɢɬɭ�� ɭɥɭɱɲɚɸɬ� ɝɟɦɨɞɢɧɚɦɢɤɭ��ɉɨɞ� ɜɥɢɹɧɢɟɦ�ɧɟɣɪɨɬɪɨɩɧɵɯ� ɫɪɟɞɫɬɜ� ɭɥɭɱɲɚɟɬɫɹ� ɤɪɨ�
ɜɨɫɧɚɛɠɟɧɢɟ�ɦɨɡɝɚ��ɢɫɱɟɡɚɸɬ�ɜɟɝɟɬɚɬɢɜɧɵɟ�ɧɚɪɭɲɟɧɢɹ��ɍɱɢɬɵɜɚɹ�ɷɬɢ�ɫɜɨɣɫɬɜɚ�ɧɟɣɪɨɩɪɨɬɟɤɬɨɪɨɜ�ɦɵ�
ɪɟɲɢɥɢ�ɢɫɩɨɥɶɡɨɜɚɬɶ�ɢɯ�ɜ�ɥɟɱɟɧɢɢ�ɤɨɫɨɝɥɚɡɢɹ��ɤɚɤ�ɩɪɢ�ɚɦɛɥɢɨɩɢɢ��ɬɚɤ�ɢ�ɞɥɹ�ɜɨɫɫɬɚɧɨɜɥɟɧɢɹ�ɛɢɧɨɤɭ�
ɥɹɪɧɨɝɨ�ɡɪɟɧɢɹ�>�@�

Ⱦɥɹ� ɥɟɱɟɧɢɹ� ɚɦɛɥɢɨɩɢɢ� ɩɪɢɦɟɧɹɥɫɹ� ɩɪɟɩɚɪɚɬ�ɈɆɄ��� �ɩɨ� �� ɤɚɩɥɟ� �� ɪɚɡɚ� ɜ� ɞɟɧɶ� ɜ� ɬɟɱɟɧɢɢ�ɦɟɫɹɰɚ��
ɜɤɥɸɱɚɸɳɢɣ�ɰɢɬɢɤɨɥɢɧ��ɝɢɚɥɭɪɨɧɨɜɭɸ�ɤɢɫɥɨɬɭ��ɜɢɬɚɦɢɧ�ȼ����Ⱥɤɬɢɜɧɨ�ɞɟɣɫɬɜɭɸɳɢɣ�ɤɨɦɩɨɧɟɧɬ�ɈɆɄ��
ɰɢɬɢɤɨɥɢɧ�ɨɛɟɫɩɟɱɢɜɚɟɬ�ɩɪɨɧɢɤɧɨɜɟɧɢɟ�ɡɚ�ɩɪɟɞɟɥɵ�ɪɨɝɨɜɢɰɵ��ɩɪɨɯɨɞɢɬ�ɱɟɪɟɡ�ɤɨɧɶɸɤɬɢɜɭ��ɫɤɥɟɪɭ��ɬɪɚɛɟ�
ɤɭɥɹɪɧɭɸ�ɫɟɬɶ�ɢ�ɞɨɫɬɢɝɚɟɬ�ɫɟɬɱɚɬɤɢ�ɢ�ɡɪɢɬɟɥɶɧɨɝɨ�ɧɟɪɜɚ�ɩɨɫɪɟɞɫɬɜɨɦ�ɞɢɮɮɭɡɢɢ�ɱɟɪɟɡ�ɫɬɟɤɥɨɜɢɞɧɨɟ�ɬɟɥɨ�
ɢ�ɭɜɟɨɫɤɥɟɪɚɥɶɧɨɟ�ɩɪɨɫɬɪɚɧɫɬɜɨ�>�@�

ȼ� ɤɚɱɟɫɬɜɟ� ɜɫɩɨɦɨɝɚɬɟɥɶɧɵɯ� ɩɪɟɩɚɪɚɬɨɜ� ɞɥɹ� ɜɨɫɫɬɚɧɨɜɥɟɧɢɹ� ɦɵɲɟɱɧɨɝɨ� ɪɚɜɧɨɜɟɫɢɹ� ɩɪɢɦɟɧɹɥɢɫɶ�
3URVLGLQ��%UDLQFRUWLQ��SHU�RV����������PO���ɪɚɡ�ɜɞɟɧɶ���ȼ�ɫɨɫɬɚɜ�ɷɬɢɯ�ɩɪɟɩɚɪɚɬɨɜ�ɜɯɨɞɢɬ�ɰɢɬɢɞɢɧ��ɭɪɢɞɢɧ��ɮɨɫ�
ɮɨɥɢɩɢɞɵ��ɤɨɷɧɡɢɦ�4����ɢ�ɞɪ���ɤɨɬɨɪɵɟ�ɭɱɚɫɬɜɭɸɬ�ɜ�ɤɥɟɬɨɱɧɨɦ�ɦɟɬɚɛɨɥɢɡɦɟ��ɜ�ɪɟɝɟɧɟɪɚɰɢɢ�ɢ�ɭɥɭɱɲɟɧɢɢ�
ɬɪɨɮɢɤɢ�ɧɟɣɪɨɧɨɜ�ɢ�ɷɧɟɪɝɟɬɢɱɟɫɤɨɦ�ɨɛɦɟɧɟ�ɧɟɪɜɨɜ�ɢ�ɦɵɲɰ�
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ɐɟɥɶ�±�ɨɩɪɟɞɟɥɢɬɶ�ɷɮɮɟɤɬɢɜɧɨɫɬɶ�ɜɤɥɸɱɟɧɢɹ�ɧɟɣɪɨɩɪɨɬɟɤɬɨɪɨɜ�ɜ�ɤɨɦɩɥɟɤɫɧɨɟ�ɥɟɱɟɧɢɟ�ɫɨɞɪɭɠɟɫɬɜɟɧ�
ɧɨɝɨ�ɤɨɫɨɝɥɚɡɢɹ�ɭ�ɞɟɬɟɣ�

Ɇɚɬɟɪɢɚɥ ɢ ɦɟɬɨɞɵ 
ɉɨɞ�ɧɚɛɥɸɞɟɧɢɟɦ�ɧɚɯɨɞɢɥɨɫɶ�����ɪɟɛɟɧɤɚ�ɫɨ�ɫɯɨɞɹɳɢɦɫɹ�ɤɨɫɨɝɥɚɡɢɟɦ�ɜ�ɜɨɡɪɚɫɬɟ�ɨɬ������ɥɟɬ��Ɉɛɫɥɟɞɭ�

ɟɦɵɟ�ɞɟɬɢ�ɛɵɥɢ�ɪɚɡɞɟɥɟɧɵ�ɧɚ�ɞɜɟ�ɨɫɧɨɜɧɵɟ�ɝɪɭɩɩɵ�
,�ɝɪɭɩɩɚ�ɞɟɬɟɣ�ɫ�ɚɤɤɨɦɨɞɚɰɢɨɧɧɵɦ�ɤɨɫɨɝɥɚɡɢɟɦ�����ɞɟɬɟɣ��
,,�ɝɪɭɩɩɚ�ɞɟɬɟɣ�ɫ�ɱɚɫɬɢɱɧɨ�ɚɤɤɨɦɨɞɚɰɢɨɧɧɵɦ�ɤɨɫɨɝɥɚɡɢɟɦ�����ɞɟɬɟɣ��
ȼ�ɩɟɪɜɨɣ�ɝɪɭɩɩɟ�ɫ�ɚɦɛɥɢɨɩɢɟɣ�ɛɵɥɨ����ɞɟɬɟɣ��������ɜɨ�ɜɬɨɪɨɣ�ɝɪɭɩɩɟ�±����ɞɟɬɟɣ��������ɇɚɪɭɲɟɧɢɟ

ɛɢɧɨɤɭɥɹɪɧɨɝɨ�ɡɪɟɧɢɹ�ɨɬɦɟɱɚɥɨɫɶ�ɭ�ɜɫɟɯ�ɛɨɥɶɧɵɯ�
ɇɚɥɢɱɢɟ�ɭɝɥɚ�ɤɨɫɨɝɥɚɡɢɹ�ɛɟɡ�ɤɨɪɪɟɤɰɢɢ�ɨɬɦɟɱɚɥɨɫɶ�ɭ����ɞɟɬɟɣ�ɜ�,�ɝɪɭɩɩɟ��������ɭ����ɞɟɬɟɣ�ɜɨ�,,�ɝɪɭɩɩɟ�

�������
ɍɝɨɥ�ɤɨɫɨɝɥɚɡɢɹ�ɫ�ɤɨɪɪɟɤɰɢɟɣ�ɧɟ�ɨɬɦɟɱɚɥɫɹ�ɧɢ�ɭ�ɨɞɧɨɝɨ�ɪɟɛɟɧɤɚ�ɤɚɤ�ɜ�,��ɬɚɤ�ɢ�ɜɨ�,,�ɝɪɭɩɩɟ�ɞɟɬɟɣ�
ȼɫɟɦ�ɞɟɬɹɦ�ɩɪɨɜɨɞɢɥɨɫɶ�ɨɛɳɟɩɪɢɧɹɬɨɟ�ɨɮɬɚɥɶɦɨɥɨɝɢɱɟɫɤɨɟ�ɨɛɫɥɟɞɨɜɚɧɢɟ��ɨɩɪɟɞɟɥɟɧɢɟ�ɨɫɬɪɨɬɵ�ɡɪɟ�

ɧɢɹ�ɧɚ�ɚɩɩɚɪɚɬɟ�+89,7=��ɨɩɪɟɞɟɥɟɧɢɟ�ɪɟɮɪɚɤɰɢɢ�ɞɨ�ɢ�ɩɨɫɥɟ�ɰɢɤɥɨɩɥɟɝɢɢ�ɧɚ�ɪɟɮɪɚɤɬɨɦɟɬɪɢ��3OXV2SWL[�ɢ
ɫɤɢɚɫɤɨɩɢɱɟɫɤɢ��ɨɩɪɟɞɟɥɟɧɢɟ�ɯɚɪɚɤɬɟɪɚ�ɡɪɟɧɢɹ�ɧɚ�ɰɜɟɬɨɬɟɫɬɟ��ɨɩɪɟɞɟɥɟɧɢɟ�ɭɝɥɚ�ɤɨɫɨɝɥɚɡɢɹ�ɩɨ�Ƚɢɪɲɛɟɪɝɭ
ɢ�ɧɚ�ɫɢɧɨɩɬɨɮɨɪɟ��ɂɫɫɥɟɞɨɜɚɧɢɹ�ɩɪɨɜɨɞɢɥɢɫɶ�ɛɟɡ�ɢ�ɫ�ɤɨɪɪɟɤɰɢɟɣ�

Ⱦɨɩɨɥɧɢɬɟɥɶɧɨ�ɨɛɫɥɟɞɨɜɚɥɚɫɶ�ɪɟɚɤɬɢɜɧɨɫɬɶ�ɫɨɫɭɞɢɫɬɨɝɨ�ɨɛɟɫɩɟɱɟɧɢɹ�ɨɪɛɢɬ�ɫ�ɩɨɦɨɳɶɸ�ɨɰɟɧɤɢ�ɩɨ�
ɤɚɡɚɬɟɥɟɣ�ɤɨɠɧɨ�ɫɨɫɭɞɢɫɬɵɯ�ɢ�ɝɥɚɡɨ�ɫɟɪɞɟɱɧɵɯ�ɪɟɮɥɟɤɫɨɜ�ɢ�ɢɧɞɟɤɫɚ�ɪɟɡɢɫɬɟɧɬɧɨɫɬɢ�ɜ�ɝɥɚɡɧɢɱɧɵɯ�ɚɪ�
ɬɟɪɢɹɯ�

ɉɪɨɜɨɞɢɥɨɫɶ� ɩɥɟɨɩɬɨ�ɨɪɬɨɩɬɢɱɟɫɤɨɟ� ɥɟɱɟɧɢɟ� ɩɨɫɪɟɞɫɬɜɨɦ� ɫɢɧɨɩɬɨɮɨɪɚ�� ɩɪɢɡɦ�� ɫɩɟɤɥɚ�� ɚɩɩɚɪɚɬɚ�
Ⱥɦɨ�Ⱥɬɨɫ�

ȼ�ɨɛɟɢɯ�ɝɪɭɩɩɚɯ�ɞɟɬɟɣ�ɛɵɥɢ�ɞɜɟ�ɩɨɞɝɪɭɩɩɵ��ɜ�ɩɟɪɜɨɣ�±�ɥɟɱɟɧɢɟ�ɩɪɨɜɨɞɢɥɨɫɶ�ɫ�ɩɪɢɦɟɧɟɧɢɟɦ�ɧɟɣɪɨɩɪɨ�
ɬɟɤɬɨɪɨɜ��ɜɨ�ɜɬɨɪɨɣ�±�ɛɟɡ�ɧɢɯ�

Ɉɛɳɢɣ�ɩɟɪɢɨɞ�ɨɛɫɥɟɞɨɜɚɧɢɹ�ɢ�ɥɟɱɟɧɢɹ�ɫɨɫɬɚɜɢɥ�����ɝɨɞɚ�ɢɧɬɟɪɜɚɥɨɦ�����ɦɟɫɹɰɚ�
Ɋɟɡɭɥɶɬɚɬɵ ɢ ɢɯ ɨɛɫɭɠɞɟɧɢɟ
ɇɚ�ɨɫɧɨɜɚɧɢɢ�ɧɚɛɥɸɞɟɧɢɹ�ɧɚɦɢ�ɩɨɥɭɱɟɧɵ�ɫɥɟɞɭɸɳɢɟ�ɪɟɡɭɥɶɬɚɬɵ�
ȼ�,�ɝɪɭɩɩɟ�ɞɟɬɟɣ������ɫ�ɚɤɤɨɦɨɞɚɰɢɨɧɧɵɦ�ɤɨɫɨɝɥɚɡɢɟɦ�ɨɫɬɪɨɬɚ�ɡɪɟɧɢɹ�ɚɦɛɥɢɨɩɢɱɧɨɝɨ�ɝɥɚɡɚ�ɭɜɟɥɢɱɢ�

ɥɚɫɶ�ɧɚ���������ɜ�ɩɟɪɜɨɣ�ɩɨɞɝɪɭɩɩɟ������ɭ����ɞɟɬɟɣ��������ɜɨ�ɜɬɨɪɨɣ�ɩɨɞɝɪɭɩɩɟ������ɭ����ɞɟɬɟɣ��������ȼɨɫ�
ɫɬɚɧɨɜɥɟɧɢɟ�ɢɥɢ�ɭɥɭɱɲɟɧɢɟ�ɛɢɧɨɤɭɥɹɪɧɨɝɨ�ɡɪɟɧɢɹ�ɫ�ɤɨɪɪɟɤɰɢɟɣ�ɢ�ɛɟɡ�ɤɨɪɪɟɤɰɢɟɣ�ɜ�ɩɟɪɜɨɣ�ɩɨɞɝɪɭɩɩɟ������
ɨɬɦɟɱɚɥɨɫɶ�ɭ�ɜɫɟɯ�ɞɟɬɟɣ���������ɜɨ�ɜɬɨɪɨɣ�ɩɨɞɝɪɭɩɩɟ������ɭ����ɞɟɬɟɣ�������

ȼɨ�,,�ɝɪɭɩɩɟ�ɞɟɬɟɣ������ɫ�ɱɚɫɬɢɱɧɨ�ɚɤɤɨɦɨɞɚɰɢɨɧɧɵɦ�ɤɨɫɨɝɥɚɡɢɟɦ�ɨɫɬɪɨɬɚ�ɡɪɟɧɢɹ�ɚɦɛɥɢɨɩɢɱɧɨɝɨ�ɝɥɚ�
ɡɚ�ɭɜɟɥɢɱɢɥɚɫɶ�ɧɚ���������ɜ�ɩɟɪɜɨɣ�ɩɨɞɝɪɭɩɩɟ������ɭ����ɞɟɬɟɣ��������ɜɨ�ɜɬɨɪɨɣ�ɩɨɞɝɪɭɩɩɟ������ɭ����ɞɟɬɟɣ
������

ȼɨɫɫɬɚɧɨɜɥɟɧɢɟ�ɢɥɢ�ɭɥɭɱɲɟɧɢɟ�ɛɢɧɨɤɭɥɹɪɧɨɝɨ�ɡɪɟɧɢɹ�ɫ�ɤɨɪɪɟɤɰɢɟɣ�ɨɬɦɟɱɚɥɨɫɶ�ɜ�ɩɟɪɜɨɣ�ɩɨɞɝɪɭɩɩɟ�
�����ɭ����ɞɟɬɟɣ��������ɜɨ�ɜɬɨɪɨɣ�ɩɨɞɝɪɭɩɩɟ������ɭ����ɞɟɬɟɣ�������

Ɍɚɛɥɢɰɚ��
ɋɪɚɜɧɢɬɟɥɶɧɵɟ ɪɟɡɭɥɶɬɚɬɵ ɥɟɱɟɧɢɹ ɫɨɞɪɭɠɟɫɬɜɟɧɧɨɝɨ ɤɨɫɨɝɥɚɡɢɹ ɭ ɞɟɬɟɣ

ɇɨɡɨɥɨɝɢɹ

, ɝɪɭɩɩɚ ɫ ɚɤɤɨɦɨɞɚɰɢɨɧɧɵɦ ɤɨɫɨɝɥɚɡɢɟɦ
(�� ɞɟɬɟɣ)

,, ɝɪɭɩɩɚ ɫ ɱɚɫɬɢɱɧɨ�ɚɤɤɨɦɨɞɚɰɢɨɧɧɵɦ
ɤɨɫɨɝɥɚɡɢɟɦ (�8 ɞɟɬɟɣ)

Ɉɫɬɪɨɬɚ
ɡɪɟɧɢɹ

1�ɚɹ ɩɨɞɝɪɭɩɩɚ 2�ɚɹ ɩɨɞɝɪɭɩɩɚ
Ɉɫɬɪɨɬɚ
ɡɪɟɧɢɹ

1�ɚɹ ɩɨɞɝɪɭɩɩɚ 2�ɚɹ ɩɨɞɝɪɭɩɩɚ

ɑɢɫɥɨ ɩɚɰɢɟɧɬɨɜ 3� ɑɢɫɥɨ ɩɚɰɢɟɧɬɨɜ 32 ɑɢɫɥɨ ɩɚɰɢɟɧɬɨɜ 30 ɑɢɫɥɨ ɩɚɰɢɟɧɬɨɜ 28

�������� �������� �������� �������� �������� ��������

Ȼɢɧɨɤɭɥɹɪɧɨɟ�
ɡɪɟɧɢɟ ��������� �������� �������� ��������

Ȼɵɥɨ�ɞɨɤɚɡɚɧɨ��ɱɬɨ�ɚɛɫɨɥɸɬɧɨɟ�ɛɨɥɶɲɢɧɫɬɜɨ�ɞɟɬɟɣ��ɨɤɚɡɚɜɲɢɟɫɹ�ɜ�,�ɢ�,,�ɝɪɭɩɩɚɯ��ɩɪɨɲɥɢ�ɩɪɨɥɨɧɝɢɪɨ�
ɜɚɧɧɵɣ�ɩɟɪɢɨɞ�ɧɟɨɧɚɬɚɥɶɧɨɣ�ɚɞɚɩɬɚɰɢɢ��ɩɟɪɟɠɢɥɢ�Ʉɚɬɟɯɨɥɚɦɢɧɨɜɵɣ�ɷɤɫɚɣɬ�ɞɟɦɩɢɧɝ�ɫɢɧɞɪɨɦ��ɄȺɗ�Ⱦɋ��
ɪɚɡɥɢɱɧɨɣ�ɫɬɟɩɟɧɢ�ɢ�ɩɪɨɞɨɥɠɢɬɟɥɶɧɨɫɬɢ��ɢɦɟɥɢ�ɤɥɢɧɢɱɟɫɤɭɸ�ɤɚɪɬɢɧɭ�ɫɢɧɞɪɨɦɚ�ɡɚɞɟɪɠɤɢ�ɡɪɢɬɟɥɶɧɨɝɨ



85

2018/3 (28)( )25ø-ø1$/�0Ԥ4$/Ԥ/Ԥ5

ɫɨɡɪɟɜɚɧɢɹ��ɋɁɁɋ��ɢ�ɡɚɞɟɪɠɤɢ�ɩɫɢɯɨɮɢɡɢɱɟɫɤɨɝɨ�ɪɚɡɜɢɬɢɹ��ɢ�ɧɟɡɚɜɢɫɢɦɨ�ɨɬ�ɩɪɨɞɨɥɠɢɬɟɥɶɧɨɫɬɢ�ɷɬɨɣ�ɦɧɨ�
ɝɨɮɚɤɬɨɪɢɚɥɶɧɨɣ�ɞɟɩɪɟɫɫɢɢ�±� ɫɨɯɪɚɧɢɥɢ� ɜɵɫɨɤɢɣ� ɫɭɦɦɚɪɧɵɣ�ɭɪɨɜɟɧɶ� ɤɚɬɟɯɨɥɚɦɢɧɨɜ� ɜ� ɤɪɨɜɢ�� ɚ� ɬɚɤɠɟ�
ɩɨɜɵɲɟɧɧɵɟ�ɞɢɮɮɟɪɟɧɰɢɪɨɜɚɧɧɵɟ�ɩɨɤɚɡɚɬɟɥɢ�ɫɭɬɨɱɧɨɣ�ɢɯ�ɷɤɫɤɪɟɰɢɢ�ɫ�ɦɨɱɨɣ��ɦɢɧɢɦɭɦ�ɞɨ���ɯ�ɥɟɬɧɟɝɨ
ɜɨɡɪɚɫɬɚ��

ȼ�ɪɚɧɧɟɦ�ɜɨɫɫɬɚɧɨɜɢɬɟɥɶɧɨɦ�ɩɟɪɢɨɞɟ�ɉɉɗ�ɧɚɫɥɨɟɧɢɟ�ɧɚ�ɧɚɩɪɹɠɟɧɧɵɣ�ɮɨɧ�ɧɟɣɪɨɝɭɦɨɪɚɥɶɧɨɣ�ɪɟɝɭɥɹ�
ɰɢɢ�ɬɚɤɢɯ�ɩɚɬɨɝɟɧɧɵɯ�ɮɚɤɬɨɪɨɜ��ɤɚɤ�ɱɟɪɟɩɧɨ�ɦɨɡɝɨɜɵɟ�ɬɪɚɜɦɵ��ɢɧɮɟɤɰɢɢ��ɢɧɬɨɤɫɢɤɚɰɢɢ��ɚɥɥɟɪɝɢɱɟɫɤɢɟ�
ɷɧɰɟɮɚɥɢɱɟɫɤɢɟ�ɪɟɚɤɰɢɢ�±�ɜɵɡɵɜɚɸɬ�ɞɨɩɨɥɧɢɬɟɥɶɧɭɸ�ɦɨɛɢɥɢɡɚɰɢɸ�ɤɚɬɟɯɨɥɚɦɢɧɨɜ��ɤɨɪɬɢɤɨɫɬɟɪɨɢɞɨɜ��
ɩɪɟɫɫɨɪɧɵɯ��ɧɟɪɟɞɤɨ�ɢ�ɞɟɩɪɟɫɫɨɪɧɵɯ��ɬɢɩɨɜ�ɩɪɨɫɬɚɝɥɚɧɞɢɧɨɜ�ɢ�ɰɢɤɥɢɱɟɫɤɢɯ�ɧɭɤɥɟɨɬɢɞɨɜ�±�ɱɶɢ�ɞɟɣɫɬɜɢɹ
ɫɩɨɫɨɛɫɬɜɭɸɬ�ɮɨɪɦɢɪɨɜɚɧɢɸ�ɧɚɩɪɚɜɥɟɧɧɨɫɬɢ� ɧɟɣɪɨɩɥɚɫɬɢɱɧɨɫɬɢ� �ɚɞɚɩɬɢɜɧɨɣ�� ɚɛɟɪɪɚɧɬɧɨɣ� ɢɥɢ� ɢɡɛɵ�
ɬɨɱɧɨɣ��ɢ��ɬɟɦ�ɫɚɦɵɦ��ɩɪɟɞɨɩɪɟɞɟɥɹɸɬ�ɢɫɯɨɞɵ�ɜɫɟɝɨ�ɩɚɬɨɮɢɡɢɨɥɨɝɢɱɟɫɤɨɝɨ�ɤɨɦɩɥɟɤɫɚ��ɜ�ɬɨɦ�ɱɢɫɥɟ�ɢ�ɫɢɧ�
ɞɪɨɦɚ�ɨɩɬɢɤɨ�ɤɢɧɟɬɢɱɟɫɤɨɣ�ɞɟɡɚɞɚɩɬɚɰɢɢ��ɋɈɄȾ���ɭ�ɤɚɠɞɨɝɨ�ɤɨɧɤɪɟɬɧɨɝɨ�ɩɚɰɢɟɧɬɚ�>�@�

ɉɨɥɭɱɟɧɧɵɟ�ɜ�ɧɚɫɬɨɹɳɟɦ�ɢɫɫɥɟɞɨɜɚɧɢɢ�ɞɚɧɧɵɟ�ɫɜɢɞɟɬɟɥɶɫɬɜɭɸɬ�ɨ�ɩɨɥɨɠɢɬɟɥɶɧɨɦ�ɜɥɢɹɧɢɢ�ɧɟɣɪɨɩɪɨ�
ɬɟɤɬɨɪɨɜ�ɧɚ�ɫɨɫɬɨɹɧɢɟ�ɨɫɬɪɨɬɵ�ɡɪɟɧɢɹ�ɢ�ɛɢɧɨɤɭɥɹɪɧɨɝɨ�ɡɪɟɧɢɹ��ȼ�,�ɝɪɭɩɩɟ�ɞɟɬɟɣ�ɫ�ɚɤɤɨɦɨɞɚɰɢɨɧɧɵɦ�ɤɨ�
ɫɨɝɥɚɡɢɟɦ�ɩɪɢɦɟɧɟɧɢɟ�ɧɟɣɪɨɬɪɨɩɧɵɯ�ɩɪɟɩɚɪɚɬɨɜ�ɩɪɢɜɨɞɢɬ�ɤ�ɭɤɨɪɨɱɟɧɢɸ�ɫɪɨɤɨɜ�ɥɟɱɟɧɢɹ��ɚ�ɜɨ�,,�ɝɪɭɩɩɟ
ɞɟɬɟɣ�ɫ�ɱɚɫɬɢɱɧɨ�ɚɤɤɨɦɨɞɚɰɢɨɧɧɵɦ�ɤɨɫɨɝɥɚɡɢɟɦ���ɫɩɨɫɨɛɫɬɜɭɟɬ�ɭɫɬɪɚɧɟɧɢɸ�ɢɥɢ�ɩɨɜɵɲɟɧɢɸ�ɡɪɟɧɢɹ�ɚɦ�
ɛɥɢɨɩɢɱɧɨɝɨ�ɝɥɚɡɚ�ɢ�ɦɵɲɟɱɧɨɝɨ�ɞɢɫɛɚɥɚɧɫɚ��ɱɬɨ�ɫɨɡɞɚɟɬ�ɭɫɥɨɜɢɹ�ɞɥɹ�ɫɤɨɪɟɣɲɟɝɨ�ɨɩɟɪɚɬɢɜɧɨɝɨ�ɢɫɩɪɚɜɥɟ�
ɧɢɹ�ɤɨɫɨɝɥɚɡɢɹ�

Ȼɵɥɨ�ɭɫɬɚɧɨɜɥɟɧɨ��ɱɬɨ�ɩɨɞɤɥɸɱɟɧɢɟ�ɧɟɣɪɨɬɪɨɩɧɵɯ�ɫɪɟɞɫɬɜ�ɢ�ɜɚɡɨɚɤɬɢɜɧɵɯ�ɩɪɟɩɚɪɚɬɨɜ�ɫɩɨɫɨɛɫɬɜɭɟɬ
ɫɛɚɥɚɧɫɢɪɨɜɚɧɢɸ�ɧɟɣɪɨɩɥɚɫɬɢɱɧɨɫɬɢ� �ɱɚɫɬɢɱɧɨ�ɩɨɜɵɲɚɹ� ɟɺ� ɚɞɚɩɬɢɜɧɨɫɬɶ��� ɚ� ɬɚɤɠɟ�ɭɥɭɱɲɚɟɬ�ɪɟɚɤɬɢɜ�
ɧɨɫɬɶ�ɫɨɫɭɞɢɫɬɨɝɨ�ɨɛɟɫɩɟɱɟɧɢɹ�ɝɨɥɨɜɧɨɝɨ�ɦɨɡɝɚ�ɢ�ɨɪɛɢɬ�ɨɛɫɥɟɞɨɜɚɧɧɵɯ�ɧɚɦɢ�ɞɟɬɟɣ�

Ɂɚɤɥɸɱɟɧɢɟ 
ɗɮɮɟɤɬɢɜɧɨɫɬɶ�ɜɤɥɸɱɟɧɢɹ�ɜ�ɤɨɦɩɥɟɤɫ�ɥɟɱɟɧɢɹ�ɫɨɞɪɭɠɟɫɬɜɟɧɧɨɝɨ�ɤɨɫɨɝɥɚɡɢɹ�ɭ�ɞɟɬɟɣ�ɧɟɣɪɨɩɪɨɬɟɤɬɨ�

ɪɨɜ�ɫɩɨɫɨɛɫɬɜɭɟɬ�ɭɫɬɪɚɧɟɧɢɸ�ɚɦɛɥɢɨɩɢɢ��ɜɨɫɫɬɚɧɨɜɥɟɧɢɸ�ɢɥɢ�ɭɥɭɱɲɟɧɢɹ�ɛɢɧɨɤɭɥɹɪɧɨɝɨ�ɡɪɟɧɢɹ�ɜ�ɛɨɥɟɟ�
ɤɪɚɬɤɢɟ�ɫɪɨɤɢ��Ɉɫɨɛɟɧɧɨ�ɷɬɨ�ɜɚɠɧɨ�ɩɪɢ�ɱɚɫɬɢɱɧɨ��ɚɤɤɨɦɨɞɚɰɢɨɧɧɨɦ�ɤɨɫɨɝɥɚɡɢɢ��ɬ�ɤ��ɫɩɨɫɨɛɫɬɜɭɟɬ�ɪɚɧɧɟɦɭ
ɨɩɟɪɚɬɢɜɧɨɦɭ�ɜɦɟɲɚɬɟɥɶɫɬɜɭ�ɫ�ɩɨɫɥɟɞɭɸɳɢɦ�ɩɥɟɨɩɬɨ�ɨɪɬɨɩɬɢɱɟɫɤɢɦ�ɥɟɱɟɧɢɟɦ�

ɂɫɯɨɞɹ�ɢɡ�ɩɨɥɭɱɟɧɧɵɯ�ɞɚɧɧɵɯ�ɧɚɦɢ�ɪɟɤɨɦɟɧɞɭɟɬɫɹ�ɜɜɟɞɟɧɢɟ�ɧɟɣɪɨɩɪɨɬɟɤɬɨɪɨɜ�ɜ�ɤɨɦɩɥɟɤɫɧɨɟ�ɥɟɱɟɧɢɟ�
ɫɨɞɪɭɠɟɫɬɜɟɧɧɨɝɨ�ɤɨɫɨɝɥɚɡɢɹ�ɭ�ɞɟɬɟɣ�

ɅɂɌȿɊȺɌɍɊȺ�

�� Ⱥɜɟɬɢɫɨɜ�ɋ�ɗ���Ʉɚɳɟɧɤɟɨ�Ɍ�ɉ���ɒɚɦɲɢɧɨɜɚ�Ⱥ�Ɇ��Ɂɪɢɬɟɥɶɧɵɟ�ɮɭɧɤɰɢɢ�ɢ�ɢɯ�ɤɨɪɪɟɤɰɢɹ�ɭ�ɞɟɬɟɣ�
Ɇ���Ɇɟɞɢɰɢɧɚ��������ɫ���������

�� &UHLJ�6��+R\W��'DYLG�7D\ORU��3HGLDWULF�2SKWKDOPRORJ\�DQG�6WUDELVPXV��&KDSWHU�����6HFWLRQ����SDUW����7KH
EUDLQ�DQG�FHUHEUDO�LPSDLUPHQW��S����

�� :HUWK�5��&HUHEUDO�EOLQGQHVV�DQG�SODVWLFLW\�RI�WKH�YLVXDO�V\VWHP�LQ�FKLOGUHQ��D�UHYLHZ�RI�YLVXDO�FDSDFLWLHV�
LQ�SDWLHQWV�ZLWK�RFFLSLWDO� OHVLRQV��KHPLVSKHUHFWRP\�RU�K\GUDQFHSKDO\� ���5HVWRUDWLYH�1HXURO�1HXURVFL
����������������

�� 7LQHOOL�)��*X]HWWD�$��%HUWLQL�&��HW�DO��*UHDWHU�VSDULQJ�RI�YLVXDO�VHDUFK�DELOLWLHV�LQ�FKLOGUHQ�DIWHU�FRQJHQLWDO
UDWKHU�WKDQ�DFTXLUHG�EUDLQ�GDPDJH��1HXURUHKDELO�1HXUDO�5HSDLU�������GRL����������������������������

�� ɋɬɚɜɢɰɤɚɹ�Ɍ�ȼ��ɗɤɫɩɟɪɢɦɟɧɬɚɥɶɧɨ�ɤɥɢɧɢɱɟɫɤɨɟ�ɢɡɭɱɟɧɢɟ�ɮɚɪɦɚɤɨɤɢɧɟɬɢɱɟɫɤɢɯ�ɢ�ɮɚɪɦɚɤɨɞɢɧɚɦɢ�
ɱɟɫɤɢɯ�ɚɫɩɟɤɬɨɜ�ɧɟɣɪɨɩɪɨɬɟɤɬɨɪɧɨɣ�ɬɟɪɚɩɢɢ�ɜ�ɨɮɬɚɥɶɦɨɥɨɝɢɢ��Ⱦɢɫɫ��«�ɞ�ɦ�ɧ���������ɋ�ɉɛ������ɫ�

�� ɏɚɧɥɚɪɨɜɚ�ɇ�Ⱥ���Ƚɚɞɠɢɟɜɚ�ɇ�Ɋ���Ƚɭɥɢɟɜɚ�ȼ�ȼ��ɢ�ɞɪ��ɗɮɮɟɤɬɢɜɧɨɫɬɶ�ɜɤɥɸɱɟɧɢɹ�ɨɮɬɚɥɶɦɨɥɨɝɢɱɟ�
ɫɤɢɯ�ɧɟɣɪɨɩɪɨɬɟɤɬɨɪɨɜ�ɜ�ɤɨɦɩɥɟɤɫɧɨɟ�ɥɟɱɟɧɢɟ�ɚɦɛɥɢɨɩɢɢ�ɭ�ɞɟɬɟɣ����Ɉɮɬɚɥɶɦɨɥɨɝɢɹ��Ȼɚɤɭ�������
ʋ�������F�������

�� ɋɚɥɦɚɧɨɜɚ�ɋ�Ɂ���ɋ�Ʉ�Ƚɭɫɟɣɧɨɜɚ��ɇ�Ɂ�Ⱥɥɢɟɜɚ�ɋɢɧɞɪɨɦ�ɨɩɬɢɤɨ�ɤɢɧɟɬɢɱɟɫɤɨɣ�ɞɟɡɚɞɚɩɬɚɰɢɢ�ɤɚɤ�ɤɨ�
ɦɨɪɛɢɞ�ɫɢɧɞɪɨɦɚ�ɞɟɮɢɰɢɬɚ�ɜɧɢɦɚɧɢɹ�ɫ�ɝɢɩɟɪɚɤɬɢɜɧɨɫɬɶɸ�ɭ�ɞɟɬɟɣ��ɩɟɪɟɧɟɫɲɢɯ�ɩɟɪɢɧɚɬɚɥɶɧɭɸ
ɷɧɰɟɮɚɥɨɩɚɬɢɸ�ɢ�ɨɩɬɢɦɢɡɚɰɢɹ�ɢɯ�ɥɟɱɟɧɢɹ� ���$]ԥUED\FDQ�3VL[LDWUL\D� -XUQDOÕ��%DNÕ��������ʋ������
V���������
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;DQODURYD�1�Ԥ���+DFÕ\HYD�1�5���6DOPDQRYD�6�=�

8ù$4/$5'$�0hù7Ԥ5Ԥ.�dԤ3*g=/h<h1�.203/(.6�0h$/ø&Ԥ6ø1Ԥ
1(<523527(.725/$5,1�42ù8/0$6,1,1�())(.7ø9/ø<ø

$NDG��=ΩULIΩ�ΨOL\HYD�DGÕQD�0LOOL�2IWDOPRORJL\D�0ΩUNΩ]L��%DNÕ�ú���$]ΩUED\FDQ

$oDU V|]OԥU� FΩSJ|]O�N��ELQRNXO\DU�J|UPΩ��DPHWURSL\D��RSWN�NLQHWLN�GH]DGDSWDVL\D��QH\URSURWHNWRUODU

;h/$6Ԥ

0ԥTVԥG� �� XúDTODUGD� P�úWԥUԥN� oԥSJ|]O�\�Q� NRPSOHNV� P�DOLFԥVLQԥ� QH\URSURWHNWRUODUÕQ� TRúXOPDVÕQÕQ
HIIHNWLYOL\LQL�Wԥ\LQ�HWPԥN�

0DWHULDO Yԥ PHWRGODU
0�D\LQԥ�Yԥ�P�DOLFԥ�PHWRGODUÕ�GD[LOL�oԥSJ|]O�NGԥQ�ԥ]L\ԥW�oԥNԥQ������\DúOÕ�����XúDT��]ԥULQGԥ�WԥWELT�HGLOPLúGLU�

8úDTODU���TUXSD�E|O�QP�úG�U��,�TUXSD�DNNRPRGDVLRQ�oԥSJ|]O�\��RODQ����XúDT��,,�TUXSD�KLVVԥYL�DNNRPRGDVLRQ
oԥSJ|]O�\�� RODQ� ��� XúDT� GD[LO� HGLOPLúGLU�� %LULQFL� TUXSGD� ��� XúDTGD� ������� LNLQFL� TUXSGD� ��� XúDTGD� ������
DPEOLRSL\D� DúNDU� HGLOPLúGLU�� %LQRNXO\DU� J|UPԥQLQ� SR]XOPDVÕ� P�D\LQԥ� ROXQDQ� XúDTODUÕQ� KDPÕVÕQGD� P�úDKLGԥ�
ROXQPXúGXU�

1ԥ]DUԥWGԥ�RODQ�E�W�Q�XúDTODUGD��PXPL�TԥEXO�HGLOPLú�RIWDOPRORML�P�D\LQԥOԥU�WԥWELT�HGLOPLúGLU�
+89ø7=�UHIUDNWRPHWULLOԥ�J|UPԥ�LWLOL\LQLQ�Wԥ\LQL��VLNORSOHJL\DGDQ�ԥYYԥO�Yԥ�VRQUD�UHIUDNUDNVL\DQÕQ�Wԥ\LQL��oԥSOLN�

EXFD÷ÕQÕQ�VLQRSWRIRUGD� Wԥ\LQL��ԤODYԥ�RODUDT�GDPDU� WԥFKL]DWÕQÕQ�UHDNWLYOL\LQL�TL\PԥWOԥQGLUPԥN�PԥTVԥGL� LOԥ�GԥUL�
GDPDU�Yԥ�J|]��UԥN�UHÀHNVOԥULQLQ��KԥPoLQLQ�J|]�DUWHUL\DODUÕQGD�UH]LVWHQWOLN�LQGHNVLQLQ�Wԥ\LQL�WԥWELT�ROXQPXúGXU�

1ԥWLFԥ
$NNRPDGDVLRQ�oԥSJ|]O�NOԥ�,�TUXS�XúDTODUGD������DPEOLRSLN�J|]�Q�J|UPԥ�LWLOL\L�ELULQFL�\DUÕPTUXSGD���������

XúDTGD����������LNLQFL�\DUÕPTUXSGD������LVԥ����XúDTGD�������DUWPÕúGÕU�
.RUUHNVL\D� LOԥ� Yԥ� NRUUHNVL\DVÕ]� ELQRNXO\DU� J|UPԥQLQ� EԥUSDVÕ� Yԥ� \D� \D[úÕODúPDVÕ� ELULQFL� \DUÕPTUXSGD� ����

XúDTODUÕQ�KDPÕVÕQGD���������LNLQFL�\DUÕPTUXSGD�LVԥ���������XúDTGD�������P�úDKLGԥ�HGLOPLúGLU�
4LVPԥQ�DNNRPRGDVLRQ�oԥSJ|]O�N�LOԥ�,,�TUXS�XúDTODUGD������DPEOLRSLN�J|]�Q�J|UPԥ�LWLOL\L�ELULQFL�\DUÕPTUXSGD

��������XúDTGD����������LNLQFL�\DUÕPTUXSGD�LVԥ���������XúDTGD�������DUWPÕúGÕU�
.RUUHNVL\D� LOԥ�ELQRNXO\DU�J|UPԥQLQ�EԥUSDVÕ�Yԥ�\D�\D[úÕODúPDVÕ�ELULQFL�\DUÕPTUXSGD� ��������XúDTGD� �������

LNLQFL�\DUÕPTUXSGD������LVԥ����XúDTGD�������TH\G�HGLOPLúGLU�
<HNXQ
7ԥWTLTDWÕQ� QԥWLFԥOԥUL� J|VWԥUPLúGLU� NL�� QH\URWURS� SUHSDUDWODUÕQ� WԥWELT� HGLOPԥVL� oԥSJ|]O�NGԥQ� ԥ]L\\ԥW� oԥNԥQ�

XúDTODUÕQ�P�DOLFԥ�HWDSODUÕQÕQ�TÕVDOGÕOPDVÕQD�úԥUDLW�\DUDGÕU��%XQXQOD�\DQDúÕ��QH\URWURS�Yԥ�YD]RDNWLY�SUHSDUDWODUÕQ
ELUJԥ�WԥWELTLQLQ�����LOԥGԥN�GDYDP�HGԥQ�DUGÕFÕOOÕ÷ÕQÕQ�WԥWTLTDWD�FԥOE�ROXQPXú�XúDTODUGD�EDú�EH\LQ�Yԥ�J|]�\XYDODUÕQÕQ�
TDQ�GDPDU�WԥFKL]DWÕQÕ�\D[úÕODúGÕUGÕ÷Õ�DúNDU�HGLOPLúGLU�

.KDQODURYD�1�$���*DGMLHYD�1�5���6DOPDQRYD�6�=�

())(&7,9(1(66�2)�1(8523527(&7256�&283/,1*�,172�&203/(;
75($70(17�2)�&21&20,7$17�675$%,6086�,1�&+,/'5(1

1DWLRQDO�2SKWKDOPRORJ\�&HQWUH�QDPHG�DIWHU�DFDG��=DULID�$OL\HYD��%DNX��$]HUEDLMDQ

.H\ ZRUGV� VWUDELVPXV��ELQRFXODU�YLVLRQ��DPHWURSLD��RSWR�NLQHWLF�GLVDGDSWDWLRQ��QHXURSURWHFWRUV

6800$5<

$LP ��WR�GHWHUPLQH�WKH�HI¿FDF\�RI�QHXURSURWHFWRUV�LQ�FRPSOH[�WUHDWPHQW�RI�FRQFRPLWDQW�VWUDELVPXV�LQ�FKLOGUHQ�
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0DWHULDO DQG 0HWKRGV
:HUH�XQGHU�REVHUYDWLRQ�����FKLOGUHQ�DJHG������ZKR�VXIIHUHG� IURP�FRQFRPLWDQW� VWUDELVPXV��&KLOGUHQ�ZHUH

GLYLGHG�LQWR�WZR�JURXSV��JURXS�,�LQFOXGHG����FKLOGUHQ�ZLWK�DFFRPPRGDWLYH�VWUDELVPXV��DQG�,,�JURXS�LQFOXGHG���
FKLOGUHQ�ZLWK�SDUWLDOO\�DFFRPPRGDWLYH�VWUDELVPXV��$PEO\RSLD�ZDV�GHWHFWHG�LQ����FKLOGUHQ�������LQ�WKH�¿UVW�JURXS
DQG����LQ�WKH�VHFRQG�JURXS��������%LQRFXODU�YLVLRQ�DQRPDOLHV�ZHUH�REVHUYHG�LQ�DOO�FKLOGUHQ�XQGHU�H[DPLQDWLRQ�

$OO�RYHUVL]HG�RSKWKDOPRORJLFDO�H[DPLQDWLRQV�KDYH�EHHQ�DSSOLHG�
+89,7=�GHWHUPLQHV�WKH�YLVXDO�DFXLW\��GHWHUPLQDWLRQ�RI�UHIUDFWLRQ�EHIRUH�DQG�DIWHU�F\FORSOHJLD��GHWHUPLQDWLRQ�

RI�DQJOH�RI�VWUDELVPXV�RQ�VLQRSWRSKRUH��,Q�DGGLWLRQ�LQ�RUGHU�WR�HYDOXDWH�WKH�UHDFWLYLW\�RI�WKH�YDVFXODU�VXSSO\�WKH
GH¿QLWLRQ�RI�YDVFXODU�DQG�H\H�UHÀH[HV��DV�ZHOO�DV�WKH�UHVLVWDQFH�LQGH[�LQ�WKH�H\H�DUWHU\�KDV�EHHQ�DSSOLHG��

5HVXOWV
%DVHG�RQ�WKH�REVHUYDWLRQ�ZH�REWDLQHG�WKH�IROORZLQJ�UHVXOWV�
,Q�JURXS�,�RI�FKLOGUHQ������ZLWK�DFFRPPRGDWLYH�VTXLQW��YLVXDO�DFXLW\�RI�DPEO\RSLF�H\H�LQFUHDVHG�E\����±���

LQ�WKH�¿UVW�VXEJURXS������LQ����FKLOGUHQ��������LQ�WKH�VHFRQG�VXEJURXS������LQ����FKLOGUHQ��������5HFRYHU\�RU�
LPSURYHPHQW�RI�ELQRFXODU�YLVLRQ�ZLWK�FRUUHFWLRQ�DQG�ZLWKRXW�FRUUHFWLRQ�LQ�WKH�¿UVW�VXEJURXS������ZDV�REVHUYHG�LQ�
DOO�FKLOGUHQ���������LQ�WKH�VHFRQG�VXEJURXS������LQ����FKLOGUHQ�������

,Q�JURXS�,,�RI�FKLOGUHQ������ZLWK�SDUWLDOO\�DFFRPPRGDWLYH�VTXLQW��YLVXDO�DFXLW\�RI�WKH�DPEO\RSLF�H\H�LQFUHDVHG�
E\���������LQ�WKH�¿UVW�VXEJURXS������LQ����FKLOGUHQ��������LQ�WKH�VHFRQG�VXEJURXS������LQ����FKLOGUHQ��������

5HFRYHU\�RU�LPSURYHPHQW�RI�ELQRFXODU�YLVLRQ�ZLWK�FRUUHFWLRQ�ZDV�QRWHG�LQ�WKH�¿UVW�VXEJURXS������LQ����FKLOGUHQ
�������LQ�WKH�VHFRQG�VXEJURXS������LQ����FKLOGUHQ�������

&RQFOXVLRQ
7KH�UHVXOWV�RI�WKH�UHVHDUFK�VKRZHG�WKDW�WKH�DSSOLFDWLRQ�RI�QHXURSURWHFWLYH�GUXJV�FRQWULEXWHV�WR�WKH�VKRUWHQLQJ�RI�

WUHDWPHQW�VWDJHV�RI�FKLOGUHQ�VXIIHULQJ�IURP�VWUDELVPXV��$W�WKH�VDPH�WLPH��LW�ZDV�IRXQG�RXW�WKDW�WKH�FRQVLVWHQF\�RI�
����\HDUV�DSSOLFDWLRQ�RI�QHXURSURWHFWRUV�DQG�YDVRDFWLYH�GUXJV�LPSURYH�EORRG�YHVVHO�VXSSO\�RI�WKH�EUDLQ�DQG�RUELWV
LQ�FKLOGUHQ�ZKR�KDYH�EHHQ�LQYROYHG�LQ�WKLV�UHVHDUFK��

Ⱦɥɹ�ɤɨɪɪɟɫɩɨɧɞɟɧɰɢɢ��
ɏɚɧɥɚɪɨɜɚ�ɇɢɝɹɪ�Ⱥɧɜɚɪ�ɤɵɡɵ��ɞɨɤɬɨɪ�ɮɢɥɨɫɨɮɢɢ�ɩɨ�ɦɟɞɢɰɢɧɟ��ɜɟɞɭɳɢɣ�ɧɚɭɱɧɵɣ�ɫɨɬɪɭɞɧɢɤ�ɨɬɞɟɥɚ�ɨɯ�
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