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ɍȾɄ��������������������������

Ʉɚɫɢɦɨɜ�ɗ�Ɇ���Ⱥɝɚɟɜɚ�Ɏ�Ⱥ�

ɉȿɊȼɂɑɇȺə�ɌɊȺȻȿɄɍɅɗɄɌɈɆɂə�ɋ�ɂɋɉɈɅɖɁɈȼȺɇɂȿɆ�
ɆɂɌɈɆɂɐɂɇȺ�ɋ�ɂ�ɄɈȽȿɁɂȼɇɈȽɈ�ȼɂɋɄɈɗɅȺɋɌɂɄȺ�ȼ�Ʌȿɑȿɇɂɂ�
ɋɌȿɊɈɂȾɇɈɃ�ȽɅȺɍɄɈɆɕ�

ɇɚɰɢɨɧɚɥɶɧɵɣ�ɐɟɧɬɪ�Ɉɮɬɚɥɶɦɨɥɨɝɢɢ�ɢɦɟɧɢ�ɚɤɚɞɟɦɢɤɚ�Ɂɚɪɢɮɵ�Ⱥɥɢɟɜɨɣ��Ȼɚɤɭ��Ⱥɡɟɪɛɚɣɞɠɚɧ

Ʉɥɸɱɟɜɵɟ�ɫɥɨɜɚ��ɜɢɫɤɨɷɥɚɫɬɢɤ��ɦɢɬɨɦɢɰɢɧ�ɋ��ɫɬɟɪɨɢɞɧɚɹ�ɝɥɚɭɤɨɦɚ��ɬɪɚɛɟɤɭɥɷɤɬɨɦɢɹ

ɉɪɨɛɥɟɦɚ�ɫɬɟɪɨɢɞɧɨɣ�ɝɥɚɭɤɨɦɵ��ɋȽ��ɧɟ�ɬɟɪɹɟɬ�ɫɜɨɟɣ�ɚɤɬɭɚɥɶɧɨɫɬɢ�ɜ�ɫɜɹɡɢ�ɫ�ɛɟɫɤɨɧɬɪɨɥɶɧɵɦ�ɧɚɡɧɚɱɟ�
ɧɢɟɦ�ɧɨɜɵɯ�ɦɟɬɨɞɨɜ�ɫɬɟɪɨɢɞɧɨɝɨ�ɥɟɱɟɧɢɹ�ɜ�ɨɮɬɚɥɶɦɨɥɨɝɢɢ�ɢ�ɞɪɭɝɢɯ�ɨɛɥɚɫɬɹɯ�ɦɟɞɢɰɢɧɵ�>���@��ɉɨ�ɞɚɧ�
ɧɵɦ�)HO�$��ɱɚɫɬɨɬɚ�ɪɚɡɜɢɬɢɹ�ɋȽ�ɩɪɢ�ɫɢɫɬɟɦɧɨɦ�ɩɪɢɦɟɧɟɧɢɢ�ɫɬɟɪɨɢɞɨɜ�ɫɨɫɬɚɜɥɹɟɬ�������>�@��ɋɬɟɪɨɢɞɧɚɹ�
ɨɮɬɚɥɶɦɨɝɢɩɟɪɬɟɧɡɢɹ� �ɋɈȽ�� ɨɩɢɫɚɧɚ�ɩɪɢ� ɬɚɤɢɯ� ɫɩɨɫɨɛɚɯ�ɩɪɢɦɟɧɟɧɢɹ� ɫɬɟɪɨɢɞɨɜ�� ɤɚɤ� ɩɟɪɨɪɚɥɶɧɵɣ� >�@��
ɦɟɫɬɧɵɣ�ɞɟɪɦɚɬɨɥɨɝɢɱɟɫɤɢɣ�>�@��ɢɧɫɬɢɥɥɹɰɢɨɧɧɵɣ�>�@��ɫɭɛɬɟɧɨɧɨɜɵɣ�>�@��ɢɧɬɪɚɜɢɬɪɟɚɥɶɧɵɣ�>�@��ɩɟɪɢɨ�
ɤɭɥɹɪɧɵɣ�>�@��ɧɚɡɚɥɶɧɵɣ�>��@�ɢ�ɬ�ɞ��ȼ�ɧɚɫɬɨɹɳɟɟ�ɜɪɟɦɹ�ɚɤɬɢɜɧɨ�ɞɢɫɤɭɬɢɪɭɟɬɫɹ�ɜɨɩɪɨɫ�ɨ�ɧɚɢɛɨɥɟɟ�ɷɮɮɟɤ�
ɬɢɜɧɨɦ�ɦɟɬɨɞɟ�ɥɟɱɟɧɢɹ�ɫɬɟɪɨɢɞɧɨɣ�ɝɥɚɭɤɨɦɵ��ȼ�ɪɟɬɪɨɫɩɟɤɬɢɜɧɨɦ�ɢɫɫɥɟɞɨɜɚɧɢɢ�,ZDR�Ʉ��F�ɫɨɚɜɬ��ɩɨɤɚɡɚɧɚ�
ɷɮɮɟɤɬɢɜɧɨɫɬɶ�ɬɪɚɛɟɤɭɥɨɬɨɦɢɢ�ɜ�ɥɟɱɟɧɢɢ�ɋȽ�>��@��Ɉɩɭɛɥɢɤɨɜɚɧɵ�ɪɟɡɭɥɶɬɚɬɵ�ɬɪɚɛɟɤɭɥɷɤɬɨɦɢɢ�ɫ�ɢɫɩɨɥɶɡɨ�
ɜɚɧɢɟɦ�Ɇɢɬɨɦɢɰɢɧɚ�ɋ��ɆɆɋ���ɜɢɫɤɨɤɚɧɚɥɨɫɬɨɦɢɢ��ɢɦɩɥɚɧɬɚɰɢɢ�ɬɪɚɛɟɤɭɥɹɪɧɨɝɨ�ɫɬɟɧɬɚ�*ODXNRV���ɚ�ɬɚɤ�
ɠɟ�ɫɟɥɟɤɬɢɜɧɨɣ�ɥɚɡɟɪɧɨɣ�ɬɪɚɛɟɤɭɥɨɩɥɚɫɬɢɤɢ�ɜ�ɥɟɱɟɧɢɢ�ɋȽ�>�����@��Ɉɞɧɚɤɨ��ɩɪɟɞɫɬɚɜɥɟɧɧɵɟ�ɢɫɫɥɟɞɨɜɚɧɢɹ�
ɨɝɪɚɧɢɱɟɧɵ�ɤɚɤ�ɩɨ�ɤɨɥɢɱɟɫɬɜɭ�ɧɚɛɥɸɞɚɟɦɵɯ�ɩɚɰɢɟɧɬɨɜ��ɬɚɤ�ɢ�ɩɨ�ɫɪɨɤɚɦ�ɧɚɛɥɸɞɟɧɢɹ�

ɇɟɭɝɚɫɚɸɳɢɣ�ɢɧɬɟɪɟɫ�ɤ�ɞɚɧɧɨɦɭ�ɜɨɩɪɨɫɭ�ɩɨɞɩɢɬɵɜɚɟɬɫɹ��ɬɚɤɠɟ��ɢɡɜɟɫɬɧɵɦ�ɮɚɤɬɨɦ�ɧɟɰɟɥɟɫɨɨɛɪɚɡɧɨ�
ɫɬɢ�ɩɨɥɧɨɣ�ɨɬɦɟɧɵ�ɫɬɟɪɨɢɞɧɨɝɨ�ɥɟɱɟɧɢɹ�ɜ�ɛɨɥɶɲɢɧɫɬɜɟ�ɫɥɭɱɚɟɜ��ɤɨɝɞɚ�ɝɨɪɦɨɧɚɥɶɧɚɹ�ɬɟɪɚɩɢɹ�ɧɚɡɧɚɱɚɟɬɫɹ�
ɩɨ�ɦɟɞɢɰɢɧɫɤɢɦ�� ɚ�ɩɨɪɨɣ��ɢ�ɩɨ�ɠɢɡɧɟɧɧɵɦ�ɩɨɤɚɡɚɧɢɹɦ��ȼɨɡɧɢɤɲɚɹ�ɋɈȽ�ɫɨ� ɜɪɟɦɟɧɟɦ�ɩɟɪɟɯɨɞɢɬ� ɜ�ɋȽ��
ɤɨɬɨɪɚɹ�ɹɜɥɹɟɬɫɹ�ɩɨ�ɫɭɬɢ�ɪɟɮɪɚɤɬɟɪɧɨɣ�ɮɨɪɦɨɣ�ɝɥɚɭɤɨɦɵ��ɪɚɡɜɢɜɚɸɳɟɣɫɹ�ɧɚ�ɮɨɧɟ�ɮɨɪɦɢɪɨɜɚɧɢɹ�ɧɟɩɨɥ�
ɧɨɰɟɧɧɨɣ�ɮɢɥɶɬɪɚɰɢɨɧɧɨɣ�ɩɨɞɭɲɤɢ��Ɏɉ���ɉɪɢɦɟɧɟɧɢɟ�ɚɧɬɢɦɟɬɚɛɨɥɢɬɨɜ�ɫ�ɰɟɥɶɸ�ɩɪɟɞɭɩɪɟɠɞɟɧɢɹ�ɢɡɛɵ�
ɬɨɱɧɨɝɨ�ɪɭɛɰɟɜɚɧɢɹ��ɩɨɡɜɨɥɹɟɬ�ɦɚɤɫɢɦɚɥɶɧɨ�ɫɧɢɡɢɬɶ�ɜɧɭɬɪɢɝɥɚɡɧɨɟ�ɞɚɜɥɟɧɢɟ��ȼȽȾ���ɜ�ɧɟɤɨɬɨɪɵɯ�ɫɥɭɱɚɹɯ�
ɩɪɢɜɨɞɹ�ɤ�ɩɨɫɥɟɨɩɟɪɚɰɢɨɧɧɵɦ�ɨɫɥɨɠɧɟɧɢɹɦ� >�����@��ȼ�ɫɬɪɟɦɥɟɧɢɢ�ɞɨɫɬɢɱɶ�ɧɢɡɤɨɝɨ�ɰɟɥɟɜɨɝɨ�ȼȽȾ�ɩɪɢ�
ɦɢɧɢɦɚɥɶɧɨɣ�ɱɚɫɬɨɬɟ�ɩɨɫɥɟɨɩɟɪɚɰɢɨɧɧɵɯ�ɨɫɥɨɠɧɟɧɢɣ�ɪɚɡɪɚɛɨɬɚɧɵ�ɫɩɟɰɢɚɥɶɧɵɟ�ɩɪɨɬɨɤɨɥɵ�ɢɫɩɨɥɶɡɨɜɚ�
ɧɢɹ�ɫɧɢɠɟɧɧɵɯ�ɤɨɧɰɟɧɬɪɚɰɢɣ�ɢ�ɜɪɟɦɟɧɢ�ɷɤɫɩɨɡɢɰɢɢ�ɚɧɬɢɦɟɬɚɛɨɥɢɬɨɜ�>�����@��ɚ�ɬɚɤɠɟ�ɦɟɬɨɞɢɤɢ�ɜɜɟɞɟɧɢɹ�
ɜɢɫɤɨɷɥɚɫɬɢɤɨɜ�ɜ�ɩɟɪɟɞɧɸɸ�ɤɚɦɟɪɭ�>��@�ɢ�ɪɚɡɥɢɱɧɵɟ�ɬɟɯɧɢɤɢ�ɮɢɤɫɚɰɢɢ�ɫɤɥɟɪɚɥɶɧɨɝɨ�ɥɨɫɤɭɬɚ�ɞɨɩɨɥɧɢ�
ɬɟɥɶɧɵɦɢ�ɲɜɚɦɢ��ɪɟɝɭɥɢɪɭɟɦɵɟ�ɢ�ɜɪɟɦɟɧɧɵɟ�ɲɜɵ���DGMXVWDEOH�DQG�UHOHDVDEOH�VXWXUHV��>��@��

ɐɟɥɶ��ɨɰɟɧɢɬɶ�ɤɥɢɧɢɱɟɫɤɭɸ�ɷɮɮɟɤɬɢɜɧɨɫɬɶ�ɩɟɪɜɢɱɧɨɣ�ɬɪɚɛɟɤɭɥɷɤɬɨɦɢɢ�ɫ�ɢɫɩɨɥɶɡɨɜɚɧɢɟɦ�ɧɢɡɤɨɣ�ɤɨɧ�
ɰɟɧɬɪɚɰɢɢ�ɆɆɋ�ɢ�ɢɧɬɪɚɨɩɟɪɚɰɢɨɧɧɵɦ�ɩɪɢɦɟɧɟɧɢɟɦ�ɤɨɝɟɡɢɜɧɨɝɨ�ɜɢɫɤɨɷɥɚɫɬɢɤɚ�ɜ�ɥɟɱɟɧɢɢ�ɋȽ�ɜ�ɡɚɜɢɫɢ�
ɦɨɫɬɢ�ɨɬ�ɦɨɞɚɥɶɧɨɫɬɢ�ɫɬɟɪɨɢɞɧɨɣ�ɬɟɪɚɩɢɢ�

Ɇɚɬɟɪɢɚɥɵ�ɢ�ɦɟɬɨɞɵ�ɢɫɫɥɟɞɨɜɚɧɢɹ�
ȼ�ɢɫɫɥɟɞɨɜɚɧɢɟ�ɜɤɥɸɱɟɧɵ���ɩɚɰɢɟɧɬɨɜ����ɝɥɚɡ��ɫ�ɦɟɞɢɤɚɦɟɧɬɨɡɧɨ�ɧɟɤɨɧɬɪɨɥɢɪɭɟɦɨɣ�ɋȽ��ɤɨɬɨɪɵɦ�ɛɵɥɚ�

ɩɪɨɜɟɞɟɧɚ�ɩɟɪɜɢɱɧɚɹ�ɬɪɚɛɟɤɭɥɷɤɬɨɦɢɹ�ɫ�ɢɫɩɨɥɶɡɨɜɚɧɢɟɦ�ɧɢɡɤɨɣ�ɤɨɧɰɟɧɬɪɚɰɢɢ�ɆɆɋ�ɢ�ɤɨɝɟɡɢɜɧɨɝɨ�ɜɢ�
ɫɤɨɷɥɚɫɬɢɤɚ��ɉɚɰɢɟɧɬɵ�ɫ�ɩɪɨɜɟɞɺɧɧɵɦ�ɥɚɡɟɪɧɵɦ�ɢɥɢ�ɨɮɬɚɥɶɦɨɯɢɪɭɪɝɢɱɟɫɤɢɦ�ɜɦɟɲɚɬɟɥɶɫɬɜɨɦ��ɚ�ɬɚɤɠɟ�ɫ�
ɝɥɚɡɧɨɣ�ɬɪɚɜɦɨɣ�ɜ�ɚɧɚɦɧɟɡɟ�ɛɵɥɢ�ɢɫɤɥɸɱɟɧɵ�ɢɡ�ɢɫɫɥɟɞɨɜɚɧɢɹ��ȼɫɟɦ�ɛɨɥɶɧɵɦ�ɩɪɨɜɨɞɢɥɫɹ�ɨɛɳɟɩɪɢɧɹɬɵɣ�
ɤɨɦɩɥɟɤɫ� ɨɮɬɚɥɶɦɨɥɨɝɢɱɟɫɤɨɝɨ� ɨɛɫɥɟɞɨɜɚɧɢɹ� �ɜɢɡɨɦɟɬɪɢɹ�� ɩɟɪɢɦɟɬɪɢɹ�� ɛɢɨɦɢɤɪɨɫɤɨɩɢɹ�� ɝɨɧɢɨɫɤɨɩɢɹ��
ɬɨɧɨɦɟɬɪɢɹ��ɬɨɧɨɝɪɚɮɢɹ��ɩɚɯɢɦɟɬɪɢɹ��ɨɮɬɚɥɶɦɨɫɤɨɩɢɹ���ɚ�ɬɚɤɠɟ�ɷɧɞɨɬɟɥɢɚɥɶɧɚɹ�ɦɢɤɪɨɫɤɨɩɢɹ�ɢ�ɩɟɪɟɞɧɹɹ�
ɨɩɬɢɱɟɫɤɚɹ�ɤɨɝɟɪɟɧɬɧɚɹ�ɬɨɦɨɝɪɚɮɢɹ��
Ɍɟɯɧɢɤɚ�ɨɩɟɪɚɰɢɢ��ɋɬɚɧɞɚɪɬɧɚɹ� ɬɪɚɛɟɤɭɥɷɤɬɨɦɢɹ�ɩɪɨɜɨɞɢɥɚɫɶ�ɩɨɞ�ɦɟɫɬɧɨɣ�ɪɟɬɪɨɛɭɥɶɛɚɪɧɨɣ� ɚɧɟɫɬɟ�

ɡɢɟɣ� ɫ� ɜɵɤɪɚɢɜɚɧɢɟɦ� ɤɨɧɴɸɧɤɬɢɜɚɥɶɧɨɝɨ� ɥɨɫɤɭɬɚ� ɫ� ɨɫɧɨɜɚɧɢɟɦ� ɤ� ɥɢɦɛɭ�� ɉɪɢɦɟɧɹɥɚɫɶ� ��ɭɯ� ɦɢɧɭɬɧɚɹ�
ɫɭɛɤɨɧɴɸɧɤɬɢɜɚɥɶɧɚɹ�ɚɩɩɥɢɤɚɰɢɹ�ɆɆɋ�ɫ�ɤɨɧɰɟɧɬɪɚɰɢɟɣ�����ɦɝ�ɦɥ��ȼɨ�ɜɪɟɦɹ�ɚɩɩɥɢɤɚɰɢɢ�ɆɆɋ�ɨɫɨɛɨɟ�
ɜɧɢɦɚɧɢɟ�ɭɞɟɥɹɥɨɫɶ�ɦɢɧɢɦɢɡɚɰɢɢ�ɤɨɧɬɚɤɬɚ�ɰɢɬɨɫɬɚɬɢɤɚ�ɫ�ɪɨɝɨɜɢɰɟɣ�ɜ�ɫɜɹɡɢ�ɫ�ɩɨɬɟɧɰɢɚɥɶɧɨ�ɜɨɡɦɨɠɧɵɦ�
ɬɨɤɫɢɱɧɵɦ�ɞɟɣɫɬɜɢɟɦ�ɧɚ�ɪɨɝɨɜɢɱɧɵɣ�ɷɩɢɬɟɥɢɣ�>������@��ɚ�ɬɚɤɠɟ�ɫ�ɤɪɚɹɦɢ�ɤɨɧɴɸɧɤɬɢɜɚɥɶɧɨɝɨ�ɥɨɫɤɭɬɚ�ɫ�
ɰɟɥɶɸ�ɫɧɢɠɟɧɢɹ�ɪɢɫɤɚ�ɪɚɡɜɢɬɢɹ�ɩɨɡɞɧɟɝɨ�ɮɢɥɶɬɪɚɰɢɨɧɧɨɝɨ�ɥɢɤɢɞɠɚ��ɛɥɟɛɢɬɚ�ɢ�ɷɧɞɨɮɬɚɥɶɦɢɬɚ�>��@��Ⱦɨ�
ɜɫɤɪɵɬɢɹ�ɩɟɪɟɞɧɟɣ�ɤɚɦɟɪɵ�ɩɪɨɢɡɜɨɞɢɥɫɹ�ɞɨɩɨɥɧɢɬɟɥɶɧɵɣ�ɩɚɪɚɰɟɧɬɟɡ�ɧɚ���ɬɢ�ɱɚɫɚɯ�ɫ�ɚɫɩɢɪɚɰɢɟɣ���������
ɦɥ�ɜɨɞɹɧɢɫɬɨɣ�ɜɥɚɝɢ��ɜ�ɰɟɥɹɯ�ɩɨɫɥɟɞɭɸɳɟɝɨ�ɥɚɛɨɪɚɬɨɪɧɨɝɨ�ɢɫɫɥɟɞɨɜɚɧɢɹ��ɫ�ɟɺ�ɡɚɦɟɳɟɧɢɟɦ�ɮɢɡɢɨɥɨɝɢɱɟ�
ɫɤɢɦ�ɪɚɫɬɜɨɪɨɦ��ɉɨɫɥɟ�ɮɢɤɫɚɰɢɢ�ɩɨɜɟɪɯɧɨɫɬɧɨɝɨ�ɫɤɥɟɪɚɥɶɧɨɝɨ�ɥɨɫɤɭɬɚ�ɭɡɥɨɜɵɦ�ɲɜɨɦ��1\ORQ�������ɧɚɞ�
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ɨɛɥɚɫɬɶɸ�ɩɪɨɜɟɞɺɧɧɵɯ�ɫɢɧɭɫɬɪɚɛɟɤɭɥɷɤɬɨɦɢɢ�ɢ�ɛɚɡɚɥɶɧɨɣ�ɢɪɢɞɷɤɬɨɦɢɢ�ɜɜɨɞɢɥɫɹ�����ɦɥ�ɪɚɫɬɜɨɪɚ�ɤɨɝɟɡɢɜ�
ɧɨɝɨ�ɜɢɫɤɨɷɥɚɫɬɢɤɚ��ɜ�ɤɚɱɟɫɬɜɟ�ɤɨɬɨɪɨɝɨ�ɢɫɩɨɥɶɡɨɜɚɥɫɹ�ɉɪɨɜɢɫɤ�����6RGLXP�+\DOXURQDWH���ɫ�ɰɟɥɶɸ�ɩɪɟɞɭ�
ɩɪɟɠɞɟɧɢɹ�ɢɡɛɵɬɨɱɧɨɣ�ɮɢɥɶɬɪɚɰɢɢ�ɢ��ɫɨɨɬɜɟɬɫɬɜɟɧɧɨ��ɪɚɧɧɢɯ�ɩɨɫɥɟɨɩɟɪɚɰɢɨɧɧɵɯ�ɨɫɥɨɠɧɟɧɢɣ�

Ɉɫɦɨɬɪɵ�ɩɚɰɢɟɧɬɨɜ�ɩɪɨɜɨɞɢɥɢɫɶ���ɢɥɢ���ɪɚɡɚ�ɜ�ɬɟɱɟɧɢɟ���ɨɣ�ɧɟɞɟɥɢ��ɤɚɠɞɭɸ�ɧɟɞɟɥɸ���ɦɟɫɹɰ��ɤɚɠɞɵɣ�
ɦɟɫɹɰ���ɩɟɪɜɵɟ���ɦɟɫɹɰɟɜ��ɡɚɬɟɦ�ɱɟɪɟɡ�ɤɚɠɞɵɟ���ɦɟɫɹɰɚ��ɇɚ�ɩɪɨɬɹɠɟɧɢɢ�ɫɪɨɤɚ�ɧɚɛɥɸɞɟɧɢɹ�ɨɰɟɧɢɜɚɥɢɫɶ�
ɫɥɟɞɭɸɳɢɟ� ɩɚɪɚɦɟɬɪɵ�� ɜɧɭɬɪɢɝɥɚɡɧɨɟ� ɞɚɜɥɟɧɢɟ� �ȼȽȾ��� ɰɟɧɬɪɚɥɶɧɨɟ� ɢ� ɩɟɪɢɮɟɪɢɱɟɫɤɨɟ� ɡɪɟɧɢɹ�� ɧɟɨɛɯɨ�
ɞɢɦɨɫɬɶ�ɜ�ɚɧɬɢɝɥɚɭɤɨɦɚɬɨɡɧɨɣ�ɬɟɪɚɩɢɢ��ɱɚɫɬɨɬɚ�ɩɨɫɥɟɨɩɟɪɚɰɢɨɧɧɵɯ�ɨɫɥɨɠɧɟɧɢɣ��ɚ� ɬɚɤɠɟ�ɤɥɢɧɢɱɟɫɤɢɣ�
ɯɚɪɚɤɬɟɪ� ɮɢɥɶɬɪɚɰɢɨɧɧɨɣ� ɩɨɞɭɲɤɢ�� Ⱥɧɚɥɢɡ� ɭɤɚɡɚɧɧɵɯ� ɩɨɤɚɡɚɬɟɥɟɣ� ɩɪɨɜɨɞɢɥɫɹ� ɫ� ɭɱɺɬɨɦ� ɦɨɞɚɥɶɧɨɫɬɢ�
�ɦɟɬɨɞɚ�ɢ�ɞɥɢɬɟɥɶɧɨɫɬɢ��ɫɬɟɪɨɢɞɧɨɝɨ�ɥɟɱɟɧɢɹ��Ȼɢɨɦɢɤɪɨɫɤɨɩɢɱɟɫɤɚɹ�ɯɚɪɚɤɬɟɪɢɫɬɢɤɚ�Ɏɉ�ɩɪɨɜɨɞɢɥɚɫɶ�ɩɨ�
ɨɰɟɧɨɱɧɨɣ�ɫɯɟɦɟ�0RRU¿HOGV�%OHE�*UDGLQJ�6\VWHP��0%*6���ɜɤɥɸɱɚɸɳɟɣ�ɬɚɤɢɟ�ɩɚɪɚɦɟɬɪɵ��ɤɚɤ�ɡɨɧɚ�ɮɢɥɶ�
ɬɪɚɰɢɢ�ɫ�ɝɪɚɞɚɰɢɟɣ�ɨɬ�������ɞɨ��� ��������ɬɢɩ�ɜɚɫɤɭɥɹɪɢɡɚɰɢɢ�Ɏɉ�ɫ�ɝɪɚɞɚɰɢɟɣ�ɨɬ��� �ɚɜɚɫɤɭɥɹɪɧɚɹ�Ɏɉ��
ɞɨ����ɜɵɪɚɠɟɧɧɚɹ�ɜɚɫɤɭɥɹɪɢɡɚɰɢɹ���ɜɵɫɨɬɚ�Ɏɉ�ɫ�ɝɪɚɞɚɰɢɟɣ�ɨɬ���ɞɨ���ɯ��ɚ�ɬɚɤɠɟ�ɧɚɥɢɱɢɟ�ɨɬɫɭɬɫɬɜɢɟ�ɤɪɨ�
ɜɨɢɡɥɢɹɧɢɹ�ɜ� ɫɭɛɤɨɧɴɸɧɤɬɢɜɚɥɶɧɨɦ�ɩɪɨɫɬɪɚɧɫɬɜɟ� >��@��ɋ�ɰɟɥɶɸ�ɤɥɢɧɢɤɨ�ɦɨɪɮɨɥɨɝɢɱɟɫɤɨɣ�ɨɰɟɧɤɢ�Ɏɉ�
ɩɪɨɜɨɞɢɥɚɫɶ�ɨɩɬɢɱɟɫɤɚɹ�ɤɨɝɟɪɟɧɬɧɚɹ� ɬɨɦɨɝɪɚɮɢɹ�ɩɟɪɟɞɧɟɝɨ� ɫɟɝɦɟɧɬɚ�ɧɚ� ɚɩɩɚɪɚɬɟ�9LVDQWH�2&7ɌɆ��&DUO�
=HLVV�0HGLWHF��'XEOLQ��&$�86$��ɫ�ɢɫɩɨɥɶɡɨɜɚɧɢɟɦ�ɩɪɨɬɨɤɨɥɚ�$QWHULRU�6HJPHQW�6LQJOH�ɫ�ɞɜɭɦɹ�ɜɢɞɚɦɢ�ɫɤɚɧɨɜ�
�ɬɚɧɝɟɧɰɢɚɥɶɧɵɟ�ɢ�ɪɚɞɢɚɥɶɧɵɟ��>��@��Ɋɚɫɱɺɬ�ɫɪɟɞɧɢɯ�ɜɟɥɢɱɢɧ��Ɇ���P��ɝɞɟ�Ɇ���ɫɪɟɞɧɟɟ�ɡɧɚɱɟɧɢɟ��ɚ�P�±�ɫɬɚɧ�
ɞɚɪɬɧɨɟ�ɨɬɤɥɨɧɟɧɢɟ��ɩɪɨɢɡɜɨɞɢɥɫɹ�ɫ�ɢɫɩɨɥɶɡɨɜɚɧɢɟɦ�ɩɪɨɝɪɚɦɦɵ�0LFURVRIW�([FHOO�

Ɋɟɡɭɥɶɬɚɬɵ��Ɉɛɳɚɹ�ɯɚɪɚɤɬɟɪɢɫɬɢɤɚ�ɩɚɰɢɟɧɬɨɜ�ɩɪɟɞɫɬɚɜɥɟɧɚ�ɜ�ɬɚɛɥɢɰɟ����ɋɪɨɤ�ɧɚɛɥɸɞɟɧɢɹ��ɜ�ɫɪɟɞɧɟɦ��
ɫɨɫɬɚɜɢɥ����ɦɟɫɹɰɟɜ��������ɦɟɫɹɰɟɜ���ȼ�ɢɫɫɥɟɞɨɜɚɧɢɟ�ɛɵɥɢ�ɜɤɥɸɱɟɧɵ�ɩɚɰɢɟɧɬɵ�ɜ�ɜɨɡɪɚɫɬɟ�ɨɬ����ɞɨ����ɥɟɬ�
���������������ɢɡ�ɧɢɯ�����������ɠɟɧɳɢɧ��������������ɦɭɠɱɢɧɵ����ɩɚɰɢɟɧɬɚ�ɧɚɯɨɞɢɥɢɫɶ�ɧɚ�ɦɟɫɬɧɨɦ������ɧɚ�
ɫɢɫɬɟɦɧɨɦ�ɫɬɟɪɨɢɞɧɨɦ�ɥɟɱɟɧɢɢ��ɋɪɟɞɧɹɹ�ɰɟɧɬɪɚɥɶɧɚɹ�ɬɨɥɳɢɧɚ�ɪɨɝɨɜɢɰɵ�ɢ�ɫɪɟɞɧɹɹ�ɩɥɨɬɧɨɫɬɶ�ɷɧɞɨɬɟɥɢ�
ɚɥɶɧɵɯ�ɤɥɟɬɨɤ�ɪɨɝɨɜɢɰɵ�ɫɨɫɬɚɜɥɹɥɢ�������������P�ɢ������������ɤɥɟɬɨɤ�ɦɦ���ɫɨɨɬɜɟɬɫɬɜɟɧɧɨ��ɉɪɟɞɨɩɟɪɚ�
ɰɢɨɧɧɵɣ�ɢ�ɩɨɫɥɟɨɩɟɪɚɰɢɨɧɧɵɣ�ɭɪɨɜɧɢ�ȼȽȾ�ɜ�ɫɪɟɞɧɟɦ�ɫɨɫɬɚɜɢɥɢ������������ɦɦ�ɪɬ�ɫɬ��ɢ������������ɦɦ�ɪɬ�
ɫɬ���ɫɨɨɬɜɟɬɫɬɜɟɧɧɨ��ɩɪɢ�ɷɬɨɦ�ɩɨɫɥɟɨɩɟɪɚɰɢɨɧɧɨɟ�ȼȽȾ�ɧɚ���ɝɥɚɡɚɯ���������ɫɨɫɬɚɜɢɥɨ������ɦɦ�ɪɬ�ɫɬ���ɧɚ���
��������ɝɥɚɡɚɯ��������ɦɦ�ɪɬ�ɫɬ���ɭ�ɨɞɧɨɝɨ�ɛɨɥɶɧɨɝɨ�ȼȽȾ�ɫɧɢɡɢɥɨɫɶ�ɞɨ����ɦɦ�ɪɬ�ɫɬ��ɍɪɨɜɧɢ�ȼȽȾ�ɜ�ɡɚɜɢɫɢɦɨɫɬɢ�
ɨɬ�ɦɨɞɚɥɶɧɨɫɬɢ�ɫɬɟɪɨɢɞɧɨɣ�ɬɟɪɚɩɢɢ�ɩɪɟɞɫɬɚɜɥɟɧɵ�ɜ�ɬɚɛɥɢɰɟ����
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Ɉɛɳɚɹ�ɯɚɪɚɤɬɟɪɢɫɬɢɤɚ�ɩɚɰɢɟɧɬɨɜ��ɜɤɥɸɱɺɧɧɵɯ�ɜ�ɢɫɫɥɟɞɨɜɚɧɢɟ
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ȼɟɫɟɧɧɢɣ�ɤɚɬɚɪ 
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Ʉɢɫɬɨɡɧɵɣ�ɦɚɤɭɥɹɪɧɵɣ�ɨɬɺɤ��ɩɨɫɥɟ�ɢɧɬɪɚɜɢɬɪɟɚɥɶɧɨɣ�
ɢɧɴɟɤɰɢɢ�ɬɪɢɚɦɰɢɧɨɥɨɧɚ�ɚɰɟɬɨɧɢɞɚ�
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Ɇɟɬɨɞ�ɫɬɟɪɨɢɞɧɨɣ�ɬɟɪɚɩɢɢ
ɦɟɫɬɧɚɹ ����� ����
ɫɢɫɬɟɦɧɚɹ ����� ����

ɂɧɬɪɚɨɩɟɪɚɰɢɨɧɧɵɯ�ɨɫɥɨɠɧɟɧɢɣ�ɨɬɦɟɱɟɧɨ�ɧɟ�ɛɵɥɨ��Ɉɬɦɟɱɚɥɫɹ�6HLGHO�ɧɟɝɚɬɢɜɧɵɣ�ɯɚɪɚɤɬɟɪ�Ɏɉ�ɧɚ�ɜɫɟɯ�
ɝɥɚɡɚɯ��ɂɡ�ɩɨɫɥɟɨɩɟɪɚɰɢɨɧɧɵɯ�ɨɫɥɨɠɧɟɧɢɣ�ɭ���ɛɨɥɶɧɵɯ����ɝɥɚɡɚ���������ɧɚɯɨɞɹɳɢɯɫɹ�ɧɚ�ɦɟɫɬɧɨɣ�ɫɬɟɪɨ�
ɢɞɧɨɣ�ɬɟɪɚɩɢɢ��ɧɚɛɥɸɞɚɥɚɫɶ�ɜɪɟɦɟɧɧɚɹ�ɝɢɩɨɬɨɧɢɹ��ȼȽȾ�����ɦɦ�ɪɬ�ɫɬ����ɩɪɢɱɺɦ�ɭ�ɨɞɧɨɝɨ�ɢɡ�ɧɢɯ���������
ɨɧɚ�ɫɨɱɟɬɚɥɚɫɶ�ɫ�ɦɟɥɤɨɣ�ɩɟɪɟɞɧɟɣ�ɤɚɦɟɪɨɣ���ɨɣ�ɫɬɟɩɟɧɢ��ɧɟ�ɬɪɟɛɭɸɳɟɣ�ɨɩɟɪɚɬɢɜɧɨɝɨ�ɜɦɟɲɚɬɟɥɶɫɬɜɚ��ȼ�
ɨɬɦɟɱɟɧɧɵɯ�ɫɥɭɱɚɹɯ�ɝɢɩɨɬɨɧɢɢ��ȼȽȾ�ɜɨɫɫɬɚɧɨɜɢɥɨɫɶ�ɜ�ɬɟɱɟɧɢɟ�ɩɟɪɜɵɯ�ɞɜɭɯ�ɩɨɫɥɟɨɩɟɪɚɰɢɨɧɧɵɯ�ɧɟɞɟɥɶ��
ɍ����������ɛɨɥɶɧɨɝɨ�ɩɨɹɜɢɥɚɫɶ�ɝɢɮɟɦɚ��ɪɚɫɫɨɫɚɜɲɚɹɫɹ�ɦɟɞɢɤɚɦɟɧɬɨɡɧɨ�ɜ�ɬɟɱɟɧɢɟ�ɨɞɧɨɣ�ɧɟɞɟɥɢ��ɉɪɨɝɪɟɫ�
ɫɢɪɨɜɚɧɢɹ�ɝɥɚɭɤɨɦɧɨɝɨ�ɞɟɮɟɤɬɚ�ɜ�ɩɨɥɟ�ɡɪɟɧɢɹ�ɧɟ�ɧɚɛɥɸɞɚɥɨɫɶ�ɧɢ�ɭ�ɨɞɧɨɝɨ�ɢɡ�ɩɚɰɢɟɧɬɨɜ�ɧɚ�ɩɪɨɬɹɠɟɧɢɢ�
ɜɫɟɝɨ�ɩɟɪɢɨɞɚ�ɧɚɛɥɸɞɟɧɢɹ��ɚ�ɰɟɧɬɪɚɥɶɧɨɟ�ɡɪɟɧɢɟ�ɫɨɯɪɚɧɢɥɨɫɶ�ɛɟɡ�ɢɡɦɟɧɟɧɢɣ�ɭ�����������ɛɨɥɶɧɵɯ��ɜ�ɬɨ�ɜɪɟ�
ɦɹ�ɤɚɤ�ɭ�����������ɛɨɥɶɧɵɯ��ɫ�ɤɢɫɬɨɡɧɵɦ�ɦɚɤɭɥɹɪɧɵɦ�ɨɬɺɤɨɦ�ɧɚ�ɮɨɧɟ�ɧɟɩɪɨɥɢɮɟɪɚɬɢɜɧɨɣ�ɞɢɚɛɟɬɢɱɟɫɤɨɣ�
ɪɟɬɢɧɨɩɚɬɢɢ�ɢ�ɫ�ɪɟɜɦɚɬɨɢɞɧɵɦ�ɩɨɥɢɚɪɬɪɢɬɨɦ���ɧɚɛɥɸɞɚɥɨɫɶ�ɟɝɨ�ɫɧɢɠɟɧɢɟ�ɜ�ɫɜɹɡɢ�ɫ�ɩɪɨɝɪɟɫɫɢɪɨɜɚɧɢɟɦ�
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ɤɚɬɚɪɚɤɬɵ�ɩɪɢ� ɨɰɟɧɤɟ� ɩɨ� ɤɥɚɫɫɢɮɢɤɚɰɢɨɧɧɨɣ� ɫɢɫɬɟɦɟ� ɩɨɦɭɬɧɟɧɢɣ� ɯɪɭɫɬɚɥɢɤɚ�/Ɉɋ6� ,,� �/HQV�2SDFLWLHV�
&ODVVL¿FDWLRQ�6\VWHP�,,���ɗɬɢɦ�ɩɚɰɢɟɧɬɚɦ�ɛɵɥɚ�ɩɪɨɜɟɞɟɧɚ�ɮɚɤɨɷɦɭɥɶɫɢɮɢɤɚɰɢɹ�ɤɚɬɚɪɚɤɬɵ�ɫ�ɢɦɩɥɚɧɬɚɰɢɟɣ�
ɚɤɪɢɥɨɜɨɣ�ɥɢɧɡɵ��ɧɚ���ɦ�ɢ����ɦ�ɦɟɫɹɰɚɯ�ɩɨɫɥɟ�ɚɧɬɢɝɥɚɭɤɨɦɚɬɨɡɧɨɣ�ɨɩɟɪɚɰɢɢ��

ɋɪɟɞɧɟɟ�ɱɢɫɥɨ�ɚɧɬɢɝɥɚɭɤɨɦɚɬɨɡɧɵɯ�ɩɪɟɩɚɪɚɬɨɜ�ɜ�ɩɪɟɞɨɩɟɪɚɰɢɨɧɧɵɣ�ɩɟɪɢɨɞ�ɫɨɫɬɚɜɢɥɨ����������ɇɟɨɛ�
ɯɨɞɢɦɨɫɬɶ�ɜ�ɩɪɢɦɟɧɟɧɢɢ�ɝɢɩɨɬɟɧɡɢɜɧɨɝɨ�ɩɪɟɩɚɪɚɬɚ��Ȼɟɬɨɩɬɢɤ��������[���ɪɚɡɚ�ɜ�ɞɟɧɶ��ɜɨɡɧɢɤɥɚ�ɬɨɥɶɤɨ�ɭ���
��������ɛɨɥɶɧɨɝɨ�ɫ�ɪɟɜɦɚɬɨɢɞɧɵɦ�ɩɨɥɢɚɪɬɪɢɬɨɦ�ɧɚ���ɦ�ɦɟɫɹɰɟ�ɧɚɛɥɸɞɟɧɢɹ��ɜ�ɫɜɹɡɢ�ɫ�ɪɚɡɜɢɬɢɟɦ�ɢɧɤɚɩɫɭ�
ɥɹɰɢɢ�ɢ�ɫɨɤɪɚɳɟɧɢɟɦ�ɦɚɤɫɢɦɚɥɶɧɨɣ�ɡɨɧɵ�ɮɢɥɶɬɪɚɰɢɢ�ɞɨ���ɣ�ɫɬɟɩɟɧɢ�ɫ�ɩɨɞɴɺɦɨɦ�ȼȽȾ�ɞɨ������ɦɦ�ɪɬ�ɫɬ��
�ɪɢɫ������ȼ���ɝɥɚɡɭ���������ɫɮɨɪɦɢɪɨɜɚɥɚɫɶ�Ɏɉ�ɫ�ɜɚɫɤɭɥɹɪɢɡɚɰɢɟɣ���ɫɬɟɩɟɧɢ�±�ɚɜɚɫɤɭɥɹɪɧɚɹ�Ɏɉ��ɜ�����������
ɝɥɚɡɚɯ�ɨɬɦɟɱɚɥɚɫɶ�ɜɚɫɤɭɥɹɪɢɡɚɰɢɹ���ɫɬɟɩɟɧɢ���ɥɺɝɤɚɹ�ɢɧɴɟɤɰɢɹ�ɜ�ɨɛɥɚɫɬɢ�Ɏɉ��ɬɚɛɥ������ȼɫɟ�ɫɮɨɪɦɢɪɨɜɚɧ�
ɧɵɟ�ɮɢɥɶɬɪɚɰɢɨɧɧɵɟ�ɩɨɞɭɲɤɢ�ɢɦɟɥɢ�ɦɟɥɤɨɤɢɫɬɨɡɧɵɣ�ɯɚɪɚɤɬɟɪ�ɪɚɡɥɢɱɧɨɣ�ɫɬɟɩɟɧɢ��ɪɢɫ�����ɬɚɛɥ������

Ɍɚɛɥɢɰɚ����
ɍɪɨɜɧɢ�ȼȽȾ�ɜ�ɡɚɜɢɫɢɦɨɫɬɢ�ɨɬ�ɜɢɞɚ�ɢ�ɞɥɢɬɟɥɶɧɨɫɬɢ�ɫɬɟɪɨɢɞɧɨɣ�ɬɟɪɚɩɢɢ

ȼȽȾ��ɦɦ��ɪɬ�ɫɬ���ɫɪɨɤɢ�ɥɟɱɟɧɢɹ Ƚɥɚɡɚ�ɩɚɰɢɟɧɬɨɜ

ɉɪɟɞɨɩɟɪɚɰɢɨɧɧɨɟ�
ɧɚ�ɫɢɫɬɟɦɧɨɣ�ɬɟɪɚɩɢɢ ��� 

��ɥɟɬ
��� 

���ɥɟɬ
��� 

���ɥɟɬ
��� 

���ɥɟɬ

ɧɚ�ɦɟɫɬɧɨɣ�ɬɟɪɚɩɢɢ ��� 
��ɦɟɫɹɰɟɜ

��� 
��ɝɨɞɚ�

��� 
��ɝɨɞɚ�

���� 
��ɥɟɬ

��� 
���ɥɟɬ

ɉɨɫɥɟɨɩɟɪɚɰɢɨɧɧɨɟ����ɣ�ɦɟɫɹɰ
ɧɚ�ɫɢɫɬɟɦɧɨɣ�ɬɟɪɚɩɢɢ �� �� �� ��
ɧɚ�ɦɟɫɬɧɨɣ�ɬɟɪɚɩɢɢ 19 19 �� �� ��

Ɋɢɫ������Ɏɉ�ɫ�ɦɚɤɫɢɦɚɥɶɧɨɣ�ɡɨɧɨɣ�ɮɢɥɶɬɪɚɰɢɢ���ɣ�
ɫɬɟɩɟɧɢ

Ɋɢɫ������Ɇɟɥɤɨɤɢɫɬɨɡɧɵɣ�ɯɚɪɚɤɬɟɪ�Ɏɉ

Ɍɚɛɥɢɰɚ����
Ȼɢɨɦɢɤɪɨɫɤɨɩɢɱɟɫɤɚɹ�ɯɚɪɚɤɬɟɪɢɫɬɢɤɚ�Ɏɉ�ɧɚ����ɦ�ɦɟɫɹɰɟ�ɧɚɛɥɸɞɟɧɢɹ�ɩɨ�ɨɰɟɧɨɱɧɨɣ�ɫɯɟɦɟ�0%*6
ɉɚɪɚɦɟɬɪɵ�Ɏɉ 1 � � 4 � � � � 9
Ɂɨɧɚ�ɮɢɥɶɬɪɚɰɢɢ 4 � 4 � � � 4 � �
ȼɵɫɨɬɚ�Ɏɉ � � � � � � � � �
Ɍɢɩ�ɜɚɫɤɭɥɹɪɢɡɚɰɢɢ 1 � � � � � � � �
ɇɚɥɢɱɢɟ�ɤɪɨɜɨɢɡɥɢɹɧɢɹ�ɜ�ɫɭɛɤɨɧɴɸɧɤɬɢɜɚɥɶɧɨɦ
ɩɪɨɫɬɪɚɧɫɬɜɟ � + � � � � � � �

Ɍɚɛɥɢɰɚ���
Ʉɥɢɧɢɤɨ�ɦɨɪɮɨɥɨɝɢɱɟɫɤɚɹ�ɨɰɟɧɤɚ�Ɏɉ�ɧɚ����ɦ�ɦɟɫɹɰɟ�ɧɚɛɥɸɞɟɧɢɹ
ɩɨ�ɞɚɧɧɵɦ�ɨɩɬɢɱɟɫɤɨɣ�ɤɨɝɟɪɟɧɬɧɨɣ�ɬɨɦɨɝɪɚɮɢɢ�ɩɟɪɟɞɧɟɝɨ�ɫɟɝɦɟɧɬɚ

ɉɚɪɚɦɟɬɪɵ�Ɏɉ ɋɪɟɞɧɢɟ�ɡɧɚɱɟɧɢɹ��ɦɦ�Q �
Ɍɨɥɳɢɧɚ�ɫɬɟɧɤɢ�Ɏɉ �����������
ȼɵɫɨɬɚ�Ɏɉ �����������
ȼɵɫɨɬɚ�ɜɧɭɬɪɟɧɧɟɣ�ɩɨɥɨɫɬɢ�Ɏɉ �����������
Ƚɨɪɢɡɨɧɬɚɥɶɧɵɣ�ɪɚɡɦɟɪ�Ɏɉ �����������
ȼɟɪɬɢɤɚɥɶɧɵɣ�ɪɚɡɦɟɪ�Ɏɉ ����������
Ɋɚɡɦɟɪɵ�ɦɢɤɪɨɰɢɫɬ ����������
Q�±��ɤɨɥɢɱɟɫɬɜɨ�ɝɥɚɡ
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Ɉɛɫɭɠɞɟɧɢɟ�� ɉɪɨɜɟɞɟɧɵ� ɤɥɢɧɢɱɟɫɤɢɟ� ɢɫɫɥɟɞɨɜɚɧɢɹ� ɩɨ� ɨɰɟɧɤɟ� ɷɮɮɟɤɬɢɜɧɨɫɬɢ� ɬɪɚɛɟɤɭɥɷɤɬɨɦɢɢ� ɫ�
ɆɆɋ�ɜ�ɥɟɱɟɧɢɢ�ɋȽ�>����@��ȼ�ɧɚɲɟɦ�ɢɫɫɥɟɞɨɜɚɧɢɢ�ɭɪɨɜɟɧɶ�ȼȽȾ�ɜ�ɫɪɟɞɧɟɦ�ɫɧɢɡɢɥɫɹ�ɧɚ������ɦɦ�ɪɬ�ɫɬ�������
ɨɬ�ɢɫɯɨɞɧɨɝɨ���ɇɚɛɥɸɞɚɥɫɹ�ɧɟɫɤɨɥɶɤɨ�ɛɨɥɟɟ�ɜɵɫɨɤɢɣ�ɭɪɨɜɟɧɶ�ɫɪɟɞɧɟɝɨ�ɩɨɫɥɟɨɩɟɪɚɰɢɨɧɧɨɝɨ�ȼȽȾ�ɭ�ɩɚɰɢ�
ɟɧɬɨɜ��ɧɚɯɨɞɹɳɢɯɫɹ�ɧɚ�ɫɢɫɬɟɦɧɨɣ�ɫɬɟɪɨɢɞɧɨɣ�ɬɟɪɚɩɢɢ��Ɉɬɦɟɱɟɧɧɚɹ�ɪɚɡɧɵɦɢ�ɚɜɬɨɪɚɦɢ��ɱɚɫɬɨɬɚ�ɝɢɩɨɬɨɧɢɢ�
ɩɨɫɥɟ�ɬɪɚɛɟɤɭɥɷɤɬɨɦɢɢ�ɫ�ɆɆɋ�ɜɚɪɶɢɪɭɟɬ�ɨɬ������ɞɨ�������>��@��Ɉɞɧɢɦɢ�ɢɡ�ɫɟɪɶɺɡɧɵɯ�ɨɫɥɨɠɧɟɧɢɣ�ɩɨɫɥɟ�
ɬɪɚɛɟɤɭɥɷɤɬɨɦɢɢ�ɫ�ɆɆɋ�ɹɜɥɹɸɬɫɹ�ɫɢɧɞɪɨɦ�ɦɟɥɤɨɣ�ɩɟɪɟɞɧɟɣ�ɤɚɦɟɪɵ�ɢ�ɫɟɪɨɡɧɚɹ�ɯɨɪɢɨɢɞɚɥɶɧɚɹ�ɨɬɫɥɨɣɤɚ��
ɜɫɬɪɟɱɚɸɳɢɟɫɹ�ɫ�ɱɚɫɬɨɬɨɣ������������ɢ�����������>�����@��ɫɨɨɬɜɟɬɫɬɜɟɧɧɨ��ɍɤɚɡɚɧɚ�ɜɨɡɦɨɠɧɨɫɬɶ�ɫɧɢɠɟ�
ɧɢɹ�ɱɚɫɬɨɬɵ�ɝɢɩɨɬɨɧɢɢ�ɫ�������ɞɨ������ɩɪɢ�ɜɧɭɬɪɢɤɚɦɟɪɧɨɦ�ɜɜɟɞɟɧɢɢ�ɉɪɨɜɢɫɤɚ�ɩɪɢ�ɫɬɚɧɞɚɪɬɧɨɣ�ɬɪɚɛɟ�
ɤɭɥɷɤɬɨɦɢɢ�>��@��ɇɟɨɛɯɨɞɢɦɨ�ɬɚɤɠɟ�ɨɬɦɟɬɢɬɶ��ɱɬɨ�ɫɢɫɬɟɦɧɚɹ�ɫɬɟɪɨɢɞɧɚɹ�ɬɟɪɚɩɢɹ��ɩɪɢɜɨɞɹɳɚɹ�ɤ�ɪɚɡɜɢɬɢɸ�
ɪɟɮɪɚɤɬɟɪɧɨɣ�ɋȽ��ɹɜɥɹɟɬɫɹ�ɫɚɦɨɫɬɨɹɬɟɥɶɧɵɦ�ɮɚɤɬɨɪɨɦ�ɫɧɢɠɟɧɢɹ�ɪɢɫɤɚ�ɪɚɡɜɢɬɢɹ�ɞɥɢɬɟɥɶɧɨɣ�ɝɢɩɨɬɨɧɢɢ�ɢ�
ɫɢɧɞɪɨɦɚ�ɦɟɥɤɨɣ�ɩɟɪɟɞɧɟɣ�ɤɚɦɟɪɵ��ȼ�ɧɚɲɟɦ�ɢɫɫɥɟɞɨɜɚɧɢɢ�ɬɪɚɧɡɢɬɨɪɧɚɹ�ɩɨɫɥɟɨɩɟɪɚɰɢɨɧɧɚɹ�ɝɢɩɨɬɨɧɢɹ��
ɧɟ�ɬɪɟɛɭɸɳɚɹ�ɨɩɟɪɚɰɢɨɧɧɨɣ�ɪɟɜɢɡɢɢ��ɧɚɛɥɸɞɚɥɚɫɶ�ɥɢɲɶ�ɭ�ɛɨɥɶɧɵɯ��ɩɪɢɦɟɧɹɜɲɢɯ�ɜ�ɚɧɚɦɧɟɡɟ�ɦɟɫɬɧɨɟ�
ɫɬɟɪɨɢɞɧɨɟ�ɥɟɱɟɧɢɟ�ɢ�ɫɨɫɬɚɜɢɥɚ���������

ɉɨɞɴɺɦɭ�ȼȽȾ�ɭ���ɛɨɥɶɧɨɝɨ�ɫ�ɪɟɜɦɚɬɨɢɞɧɵɦ�ɩɨɥɢɚɪɬɪɢɬɨɦ�ɧɚ���ɦ�ɦɟɫɹɰɟ�ɧɚɛɥɸɞɟɧɢɹ�ɦɨɝɥɢ�ɫɩɨɫɨɛɫɬɜɨɜɚɬɶ�
ɧɚɥɢɱɢɟ�ɤɪɨɜɨɢɡɥɢɹɧɢɹ�ɜ�ɫɭɛɤɨɧɴɸɧɤɬɢɜɚɥɶɧɨɦ�ɩɪɨɫɬɪɚɧɫɬɜɟ�ɜ�ɪɚɧɧɟɦ�ɩɨɫɥɟɨɩɟɪɚɰɢɨɧɧɨɦ�ɩɟɪɢɨɞɟ��ɩɨɫɥɟ�
ɪɚɫɫɚɫɵɜɚɧɢɹ�ɤɨɬɨɪɨɝɨ�ɩɪɨɢɡɨɲɥɨ�ɫɨɤɪɚɳɟɧɢɟ�ɦɚɤɫɢɦɚɥɶɧɨɣ�ɡɨɧɵ�ɮɢɥɶɬɪɚɰɢɢ�ɞɨ���ɣ�ɫɬɟɩɟɧɢ�ɩɨ�0%*6��ɚ�
ɬɚɤɠɟ�ɧɟɜɨɡɦɨɠɧɨɫɬɶ�ɭɦɟɧɶɲɟɧɢɹ�ɞɨɡɢɪɨɜɤɢ�ɩɪɢɦɟɧɹɟɦɨɝɨ�ɫɬɟɪɨɢɞɚ��ɬɚɛɥɟɬɤɢ�Ɇɟɬɢɩɪɟɞɚ�ɩɨ���ɦɝ�ɜ�ɞɟɧɶ��

Ɇɵ�ɧɟ� ɫɬɨɥɤɧɭɥɢɫɶ� ɫ�ɪɚɧɟɟ�ɨɩɢɫɚɧɧɵɦɢ�ɜ�ɥɢɬɟɪɚɬɭɪɟ� ɬɚɤɢɦɢ�ɨɫɥɨɠɧɟɧɢɹɦɢ�� ɤɚɤ� ɬɨɤɫɢɱɟɫɤɚɹ�ɪɨɝɨ�
ɜɢɱɧɚɹ� ɷɩɢɬɟɥɢɨɩɚɬɢɹ�� ɝɢɩɨɬɨɧɢɱɟɫɤɚɹ�ɦɚɤɭɥɨɩɚɬɢɹ�� ɝɟɦɨɪɪɚɝɢɱɟɫɤɚɹ� ɯɨɪɢɨɢɞɚɥɶɧɚɹ� ɨɬɫɥɨɣɤɚ�� ɨɫɬɪɵɣ�
ɬɪɨɦɛɨɡ�ɰɟɧɬɪɚɥɶɧɨɣ�ɜɟɧɵ�ɫɟɬɱɚɬɤɢ��ɝɟɦɨɮɬɚɥɶɦ�ɫ�ɩɨɫɥɟɞɭɸɳɟɣ�ɬɪɚɤɰɢɨɧɧɨɣ�ɨɬɫɥɨɣɤɨɣ�ɫɟɬɱɚɬɤɢ�>�����@�

Ɂɚɤɥɸɱɟɧɢɟ��ɉɟɪɜɢɱɧɚɹ�ɬɪɚɛɟɤɭɥɷɤɬɨɦɢɹ�ɫ�ɆɆɋ�ɢ�ɢɧɬɪɚɨɩɟɪɚɰɢɨɧɧɵɦ�ɩɪɢɦɟɧɟɧɢɟɦ�ɤɨɝɟɡɢɜɧɨɝɨ�ɜɢ�
ɫɤɨɷɥɚɫɬɢɤɚ�ɹɜɥɹɟɬɫɹ�ɤɥɢɧɢɱɟɫɤɢ�ɷɮɮɟɤɬɢɜɧɵɦ�ɚɥɶɬɟɪɧɚɬɢɜɧɵɦ�ɦɟɬɨɞɨɦ�ɯɢɪɭɪɝɢɱɟɫɤɨɝɨ�ɥɟɱɟɧɢɹ�ɫɬɟɪɨ�
ɢɞɧɨɣ�ɝɥɚɭɤɨɦɵ��Ɉɞɧɚɤɨ��ɭɪɨɜɟɧɶ�ɩɨɫɥɟɨɩɟɪɚɰɢɨɧɧɨɝɨ�ȼȽȾ�ɦɨɠɟɬ�ɡɚɜɢɫɟɬɶ�ɨɬ�ɦɨɞɚɥɶɧɨɫɬɢ�ɫɬɟɪɨɢɞɧɨɣ�
ɬɟɪɚɩɢɢ��Ɍɚɤɢɦ�ɨɛɪɚɡɨɦ��ɞɥɹ�ɫɭɠɞɟɧɢɹ�ɨ�ɜɨɡɦɨɠɧɨɫɬɢ�ɞɨɫɬɢɠɟɧɢɹ�ɧɢɡɤɨɝɨ�ɰɟɥɟɜɨɝɨ�ɞɚɜɥɟɧɢɹ�ɜ�ɩɨɡɞɧɢɟ�
ɫɪɨɤɢ�ɧɚɛɥɸɞɟɧɢɹ��ɜ�ɨɫɨɛɟɧɧɨɫɬɢ�ɩɪɢ�ɧɟɰɟɥɟɫɨɨɛɪɚɡɧɨɫɬɢ�ɩɨɥɧɨɣ�ɨɬɦɟɧɵ�ɫɬɟɪɨɢɞɧɨɝɨ�ɥɟɱɟɧɢɹ��ɧɟɨɛɯɨ�
ɞɢɦɨ�ɩɪɨɜɟɞɟɧɢɟ�ɞɚɥɶɧɟɣɲɢɯ�ɢɫɫɥɟɞɨɜɚɧɢɣ�ɫ�ɛɨɥɟɟ�ɞɥɢɬɟɥɶɧɵɦ�ɫɪɨɤɨɦ�ɧɚɛɥɸɞɟɧɢɹ�

ɅɂɌȿɊȺɌɍɊȺ

��� $QJ�0���7L�6�(���/RK�5��HW�DO��6WHURLG�LQGXFHG�RFXODU�K\SHUWHQVLRQ�LQ�$VLDQ�FKLOGUHQ�ZLWK�VHYHUH�YHUQDO�
NHUDWRFRQMXQFWLYLWLV����&OLQ��2SKWKDOPRO���������Y����S�����������

��� *DQJDSXWUD�6�6���$OWDZHHO�0�0���3HQJ�4��HW�DO��0867�7ULDO�5HVHDUFK�*URXS��0RUSKRORJLF�DVVHVVPHQW�
IRU�JODXFRPD�LQ�WKH�0XOWLFHQWHU�8YHLWLV�6WHURLG�7UHDWPHQW��0867��WULDO����2FXO��,PPXQRO��,QÀDPP���
������Y��������S���������

��� )HO�$���$VODQJXO�(���/H�-HXQQH�&��(\H�DQG�FRUWLFRVWHURLG¶V�XVH����3UHVVH�0HG���������Y��������S���������
��� &KDGKD�9���&UXLFNVKDQN�,���6ZLQJOHU�5��HW�DO��$GYDQFHG�JODXFRPDWRXV�YLVXDO� ORVV�DQG�RUDO�VWHURLGV����

%0-��������1�"�Y������S�D����
��� )DW�&�/���/HVOLH�7��,UUHYHUVLEOH�YLVXDO�ORVV�VHFRQGDU\�WR�H[FHVVLYH�WRSLFDO�VWHURLG�XVH�LQ�HF]HPD����%U��-��

*HQ�3UDFW���������Y����������S����������
��� 0DQGDO�5���0DLWL�3���6DVPDO�1�.��HW�DO��2FXODU�HIIHFWV�RI�ORQJ�WHUP�XVH�RI�WRSLFDO�VWHURLGV�DPRQJ�FKLOGUHQ�

DQG� DGROHVFHQWV�ZLWK�YHUQDO� NHUDWRFRQMXQFWLYLWLV�� D� SURVSHFWLYH�REVHUYDWLRQDO� VWXG\� ��� -�� ,QGLDQ�0HG��
$VVRF���������Y����������S�����������������

��� /LX�;���/L�<���=KDQJ�<��HW�DO�&RPSDULVRQ�RI�LQWUDRFXODU�SUHVVXUH�HOHYDWLRQ�DIWHU�DQWHULRU�YHUVXV�SRVWHULRU�
VXEWHQRQ�WULDPFLQRORQH�DFHWRQLGH�LQMHFWLRQ��$�5HWURVSHFWLYH�6WXG\����5HWLQD��������Y��������S�����������

��� %DNUL�6�-���3XOLGR�-�6���0F&DQQHO�&�$��HW�DO��,PPHGLDWH�LQWUDRFXODU�SUHVVXUH�FKDQJHV�IROORZLQJ�LQWUDYLWUHDO�
LQMHFWLRQV�RI�WULDPFLQRORQH��SHJDSWDQLE��DQG�EHYDFL]XPDE����(\H��/RQG���������Y��������S����������

��� *DUURWW�+�0���:DOODQG�0�-��*ODXFRPD�IURP�WRSLFDO�FRUWLFRVWHURLGV�WR�WKH�H\HOLGV����&OLQ��([SHULPHQW��
2SKWKDOPRO���������Y��������S���������

���� %HUJPDQQ�-���:LWPHU�0�7���6ORQLP�&�%��7KH�UHODWLRQVKLS�RI�LQWUDQDVDO�VWHURLGV�WR�LQWUDRFXODU�SUHVVXUH����
&XUU��$OOHUJ\�$VWKPD�5HS���������Y�������S���������

���� ,ZDR�.���,QDWDQL�0���7DQLKDUD�+��-DSDQHVH�6WHURLG�,QGXFHG�*ODXFRPD�0XOWLFHQWHU�6WXG\�*URXS��6XFFHVV�
UDWHV�RI�WUDEHFXORWRP\�IRU�VWHURLG�LQGXFHG�JODXFRPD��D�FRPSDUDWLYH��PXOWLFHQWHU��UHWURVSHFWLYH�FRKRUW�
VWXG\����$P��-��2SKWKDOPRO���������Y���������S�����������
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���� $QJ� 0��� +R� &�/��� 7DQ� '�� HW� DO�� 6HYHUH� YHUQDO� NHUDWRFRQMXQFWLYLWLV� UHTXLULQJ� WUDEHFXOHFWRP\� ZLWK�
PLWRP\FLQ� &� IRU� FRUWLFRVWHURLG�LQGXFHG� JODXFRPD� ��� &OLQ�� ([SHULPHQW�� 2SKWKDOPRO��� ������ Y��������
S�H��������

���� .ULVKQDQ�5���.XPDU�1���:LVKDUW�3�.��9LVFRFDQDORVWRP\�IRU�UHIUDFWRU\�JODXFRPD�VHFRQGDU\�WR�LQWUDYLWUHDO�
WULDPFLQRORQH�DFHWRQLGH�LQMHFWLRQ����$UFK��2SKWKDOPRO���������Y���������S�����������

���� 0RUDOHV�)HUQDQGH]�/���0DUWLQH]�'H�/D�&DVD�-�0���*DUFLD�)HLMRR�-��*ODXNRV����WUDEHFXODU�VWHQW�XVHG�WR�
WUHDW�VWHURLG�LQGXFHG�JODXFRPD����(XU��-��2SKWKDOPRO���������Y��������S���������

���� 7RNXGD�1��� ,QRXH�-���<DPD]DNL�,��HW�DO��(IIHFWV�RI�VHOHFWLYH� ODVHU� WUDEHFXORSODVW\� WUHDWPHQW� LQ�VWHURLG�
LQGXFHG�JODXFRPD����1LKRQ�*DQND�*DNNDL�=DVVKL��������Y���������S���������

���� Ʉɚɫɢɦɨɜ�ɗ�Ɇ���Ʉɟɪɢɦɨɜ�Ʉ�Ɍ��ɉɪɨɮɢɥɚɤɬɢɤɚ�ɢɡɛɵɬɨɱɧɨɝɨ�ɪɭɛɰɟɜɚɧɢɹ�ɫɤɥɟɪɵ�ɭ�ɩɚɰɢɟɧɬɨɜ�ɫ�ɨɬɤɪɵ�
ɬɨɭɝɨɥɶɧɨɣ�ɝɥɚɭɤɨɦɨɣ���ɋɛ�ɬɪ���ɋɨɜɪɟɦɟɧɧɵɟ�ɚɫɩɟɤɬɵ�ɞɢɚɝɧɨɫɬɢɤɢ�ɢ�ɥɟɱɟɧɢɹ�ɡɚɛɨɥɟɜɚɧɢɣ�ɨɪɝɚɧɚ�
ɡɪɟɧɢɹ��Ȼɚɤɭ��������ɫ���������

���� 6LULZDUGHQD�'���(GPXQGV�%���:RUPDOG�5�3�/��1DWLRQDO�VXUYH\�RI�DQWLPHWDEROLWH�XVH�LQ�JODXFRPD�VXUJHU\�
LQ�WKH�8QLWHG�.LQJGRP����%U��-��2SKWKDOPRO���������Y��������S����±�����

���� Ʉɚɫɢɦɨɜ�ɗ�Ɇ���Ⱥɝɚɟɜɚ�Ɏ�Ⱥ��Ʉɥɢɧɢɱɟɫɤɚɹ�ɷɮɮɟɤɬɢɜɧɨɫɬɶ�ɩɟɪɜɢɱɧɨɣ�ɬɪɚɛɟɤɭɥɷɤɬɨɦɢɢ�ɫ�Ɇɢɬɨɦɢ�
ɰɢɧɨɦ�ɋ�ɢ�ɢɫɩɨɥɶɡɨɜɚɧɢɟɦ�ɉɪɨɜɢɫɤɚ�ɜ�ɥɟɱɟɧɢɢ�ɩɫɟɜɞɨɷɤɫɮɨɥɢɚɬɢɜɧɨɣ�ɞɚɥɟɤɨɡɚɲɟɞɲɟɣ�ɝɥɚɭɤɨ�
ɦɵ����Ɉɮɬɚɥɶɦɨɥɨɝɢɹ�����������F�������

���� 5HLEDOGL�$���8YD�0�*��/RQJR�$��1LQH�\HDU�IROORZ�XS�RI�WUDEHFXOHFWRP\�ZLWK�RU�ZLWKRXW� ORZ�GRVDJH�
PLWRP\FLQ�F�LQ�SULPDU\�RSHQ�DQJOH�JODXFRPD����%U��-��2SKWKDOPRO���������Y�����S�����������

���� 6W�UPHU�-���0HUPRXG�$���0pJHYDQG�6�*��7UDEHFXOHFWRP\�ZLWK�PLWRP\FLQ�&�VXSSOHPHQWHG�ZLWK�FURVV�
OLQNLQJ�K\DOXURQLF�DFLG��D�SLORW�VWXG\����.OLQ��0RQEO��$XJHQKHLONG��������Y���������S���������

���� *HLMVVHQ� +�&��� *UHYH� (�/�� 3UHYHQWLRQ� RI� K\SRWRQ\� DIWHU� WUDEHFXOHFWRPLHV� ZLWK� PLWRP\FLQ� ��� 'RF��
2SKWKDOPRO���������Y��������S�������

���� &RSSHQV�*���0DXGJDO�3��&RUQHDO�FRPSOLFDWLRQV�RI�LQWUDRSHUDWLYH�0LWRP\FLQ�&�LQ�JODXFRPD�VXUJHU\����
%XOO��6RF��%HOJH��2SKWDOPRO���������Y�������S�������

���� %HO\HD�'�$���'DQ�-�$���6WDPSHU�5�/��HW�DO��/DWH�RQVHW�RI�VHTXHQWLDO�PXOWLIRFDO�EOHE�OHDNV�DIWHU�JODXFRPD�
¿OWUDWLRQ�VXUJHU\�ZLWK���ÀXRURXUDFLO�DQG�PLWRP\FLQ�&����$P��-��2SKWKDOPRO���������Y���������S�������

���� :HOOV� $�3��� $VKUDII� 1�1��� +DOO� 5�&�� HW� DO�� &RPSDULVRQ� RI� 7ZR� &OLQLFDO� %OHE� *UDGLQJ� 6\VWHPV� ���
2SKWKDOPRORJ\��������Y������1���S��������

���� 3DUN�+�<���$KQ�0�'��,PDJLQJ�RI�WUDEHFXOHFWRP\�EOHEV�ZLWK�9LVDQWH�DQWHULRU�VHJPHQW�RSWLFDO�FRKHUHQFH�
WRPRJUDSK\�DIWHU�GLJLWDO�RFXODU�FRPSUHVVLRQ����-SQ��-��2SKWKDOPRO���������Y�����1���S��������

4DVÕPRY�(�0���$÷D\HYD�)�Ԥ�

67(52ø'�0Ԥ1ùԤ/ø�*/$8.20$1,1�0h$/ø&Ԥ6ø1'Ԥ�0ø720ø6ø1�&�
9Ԥ�.2+(6ø9�9ø6.2(/$67ø.ø1�ø67ø)$'Ԥ6ø�ø/Ԥ�$3$5,/$1�%ø5ø1&ø/ø�
75$%(.8/(.720ø<$

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

$oDU�V|]OԥU��PLWRPLVLQ�&��VWHURLG�PΩQúΩOL�TODXNRPD��WUDEHNXOHNWRPL\D��YLVNRHODVWLN

;h/$6Ԥ

øúLQ�PԥTVԥGL�� 6WHURLG� PԥQúԥOL� JODXNRPDGD� DúD÷Õ� NRQVHQWUDVL\DOÕ� PLWRPLVLQ� &� �00&� �� �PJ�PO� �� GԥTLTԥ�
HNVSR]LVL\DVÕ�LOԥ��Yԥ�NRKHVLY�YLVNRHODVWLNLQ��3URYLVN��LVWLIDGԥVL�LOԥ�ELULQFLOL�WUDEHNXOHNWRPL\DQÕQ�VWHURLG�P�DOLFԥVLQLQ�
Q|Y�QGԥQ�DVÕOÕ�RODUDT�NOLQLNL�HIIHNWLYOL\LQL�TL\PԥWOԥQGLUPԥN�

0DWHULDO�Yԥ�PHWRG��$úD÷Õ�NRQVHQWUDVL\DOÕ�00&�LOԥ�ELULQFLOL�WUDEHNXOHNWRPL\D�]DPDQÕ�HUNԥQ�DúÕUÕ�¿OWUDVL\DQÕQ�
TDUúÕVÕQÕ�DOPDT��o�Q�|Q�NDPHUD\D�Yԥ�VNOHUDO�ORVNXW�DOWÕQD�3URYLVN�LQ\HNVL\DVÕ�DSDUÕOPÕú�DQWLJODXNRPDWR]�P�DOLFԥ\ԥ�
UHIUDNWHU�RODQ� VWHURLG�PԥQúԥOL�JODXNRPDOÕ���[ԥVWԥQLQ���J|]�Q�Q�SURVSHNWLY� WԥKOLOL� DSDUÕOÕE��*|]�GD[LOL� Wԥ]\LTLQ�
�*'7��D]DOPDVÕ��J|UPԥ�IXQNVL\DVÕ��HUNԥQ�SRVWRSHUDWLY�IԥVDGODU��DQWLJODXNRPDWR]�GԥUPDQODUÕQ�RUWD�KHVDEOD�VD\Õ�YH�
¿OWUDVL\D�EOHELQ�J|U�Q�P��VWHURLG�P�DOLFԥQLQ�Q|Y�QGԥQ�DVÕOÕ�RODUDT�TL\PԥWOԥQGLULOGL��
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$OÕQDQ�QԥWLFԥOԥU��3RVWRSHUDWLY�P�úDKLGԥ�YD[WÕ�RUWD�KHVDEOD����D\�LGL��ԤPԥOL\\DWGDQ�|QFԥ�*'7�RUWD�KHVDEOD������
������PP+J��ԥPԥOL\\DWGDQ�VRQUD�LVԥ�VRQ�NRQWURO�*'7�RUWD�KHVDEOD������������PP+J�TԥGԥU�D]DOPÕúGÕU����[ԥVWԥGԥ�
J|UPԥ�LWLOL\L�NDWDUDNWDQÕQ�SURJUHVL\DVÕ�LOԥ�ԥODTԥGDU�D]DOGÕ����[ԥVWԥGԥ�Gԥ\LúLNVL]�TDOGÕ����J|]Gԥ���������HUNԥQ�WUDQ]LWRU�
KLSRWRQL\D����[ԥVWԥGԥ� �������� LVԥ�KLIHPD�P�úD\LԥW�ROXQPXúGXU��3UHRSHUDWLY�DQWLJODXNRPDWR]�PHGLNDPHQWOԥULQ�
VD\ÕVÕ�RUWD�KHVDEOD���ROPXúGXU�Yԥ�ODNLQ���J|]Gԥ���������SRVWRSHUDWLY�DQWLJODXNRPDWR]�PHGLNDPHQWD�HKWL\DF�ROGX��
%OHE���J|]Gԥ���������RQXQ�DYDVNXO\DU����FL�GԥUԥFԥ��NLVWLN�J|U�Q�P��LOԥ�[DUDNWHUL]ԥ�ROXQGX�

<HNXQ�� 00&� Yԥ� NRKHVLY� YLVNRHODVWLNÕQ� LVWLIDGԥVL� LOԥ� DSDUÕODQ� ELULQFLOL� WUDEHNXOHNWRPL\D� VWHURLG� PԥQúԥOL�
JODXNRPDOÕ�[ԥVWԥOԥULQ�FԥUUDKL�P�DOLFԥVLQGԥ�NOLQLNL�HIIHNWLYOL\LQԥ�PDOLN�RODQ�ELU�DOWHUQDWLY��VXOXGXU��ԤPԥOL\\DWGDQ�
VRQUDNÕ�*'7�QLQ�VԥYL\\ԥVL�VWHURLG�WHUDSL\DVÕQÕQ�Q|Y�QGԥQ�DVÕOÕ�ROD�ELOԥU�

.DVLPRY�(�0���$JKD\HYD�)�$�

35,0$5<�75$%(&8/(&720<�:,7+�$'-81&7,9(�0,720<&,1�&�$1'�
&2+(6,9(�9,6&2(/$67,&�,1�7+(�75($70(17�2)�67(52,'�,1'8&('�
*/$8&20$�

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

.H\�ZRUGV��PLWRP\FLQ�&��VWHURLG�LQGXFHG�JODXFRPD��WUDEHFXOHFWRP\��YLVFRHODVWLF

6800$5<

3XUSRVH��7R�DVVHVV�WKH�FOLQLFDO�HI¿FDV\�RI�SULPDU\�WUDEHFXOHFWRP\�ZLWK�DGMXQFWLYH�ORZ�GRVDJH�PLWRP\FLQ�&�
�00&������PT�PO�IRU���PLQ��DQG�FRKHVLYH�YLVFRHODVWLF��3URYLVF��LQ�VWHURLG�LQGXFHG�JODXFRPD�

0DWHULDOV� DQG�PHWKRGV�� �� SDWLHQWV� ��� H\HV�� ZLWK� PHGLFDOO\� XQFRQWUROOHG� VWHURLG� LQGXFHG� JODXFRPD� ZHUH�
LQFOXGHG�LQ�WKH�VWXG\��7KH�LQMHFWLRQ�RI�3URYLVF�EHORZ�WKH�VFOHUDO�ÀDS�DQG�LQWR�WKH�DQWHULRU�FKDPEHU�WR�SUHYHQW�WKH�
HDUO\�RYHU¿OWUDWLRQ�DIWHU�SULPDU\�WUDEHFXOHFWRP\�ZLWK�ORZ�GRVDJH�00&�ZDV�SHUIRUPHG�

5HVXOWV��7KH�PHDQ�SRVWRSHUDWLYH�IROORZ�XS�SHULRG�ZDV����PRQWKV��0HDQ�,23�GHFUHDVHG�IURP������������PP+J�
SUHRSHUDWLYHO\�WR������������PP+J��7KH�YLVXDO�DFXLW\�UHPDLQHG�VWDEOH�LQ���SDWLHQWV��LQ���SDWLHQWV�YLVXDO�DFXLW\�ZDV�
UHGXFHG�GXH�WR�FDWDUDFW�SURJUHVVLRQ��7KH�SRVWRSHUDWLYH�FRPSOLFDWLRQV�LQFOXGHG�WUDQVLHQW�K\SRWRQ\����H\HV����������
K\SKHPD�LQ���H\H����������7KH�PHDQ�SUHRSHUDWLYH�QXPEHU�RI�DQWLJODXFRPD�PHGLFDWLRQV�ZDV���DQG�RQO\���H\H�
��������UHTXLUHG�DQWLJODXFRPD�PHGLFDWLRQ�SRVWRSHUDWLYHO\��7KH�EOHE�ZDV�FKDUDFWHUL]HG�E\�LWV�DYDVFXODU��JUDGH�����
F\VWLF�DSSHDUDQFH�LQ���H\H���������

&RQFOXVLRQ��3ULPDU\�WUDEHFXOHFWRP\�ZLWK�ORZ�GRVDJH�00&�DQG�FRKHVLYH�YLVFRHODVWLF�LV�D�FOLQLFDOO\�HIIHFWLYH�
DOWHUQDWLYH�PHWKRG� LQ� WKH�VXUJLFDO� WUHDWPHQW�RI�SDWLHQWV�ZLWK�VWHURLG� LQGXFHG�JODXFRPD��7KH�SRVWRSHUDWLYH� ,23�
OHYHOV�FRXOG�GHSHQG�RQ�WKH�PRGDOLW\�RI�VWHURLG�WUHDWPHQW�

Ⱦɥɹ�ɤɨɪɪɟɫɩɨɞɟɧɰɢɢ�

Ʉɚɫɢɦɨɜ�ɗɥɶɦɚɪ�Ɇɭɫɬɚɮɚ�ɨɝɥɵ��ɞɨɤɬɨɪ�ɦɟɞɢɰɢɧɫɤɢɯ�ɧɚɭɤ��ɩɪɨɮɟɫɫɨɪ��ɞɢɪɟɤɬɨɪ�ɇɚɰɢɨɧɚɥɶɧɨɝɨ�ɐɟɧɬɪɚ�
Ɉɮɬɚɥɶɦɨɥɨɝɢɢ�ɢɦ��ɚɤɚɞɟɦɢɤɚ�Ɂɚɪɢɮɵ�Ⱥɥɢɟɜɨɣ�

Ⱥɝɚɟɜɚ�Ɏɢɞɚɧ�Ⱥɤɛɚɪ�ɤɵɡɵ��ɜɪɚɱ�ɨɮɬɚɥɶɦɨɥɨɝ�ɨɬɞɟɥɚ�ɝɥɚɭɤɨɦɵ�ɇɚɰɢɨɧɚɥɶɧɨɝɨ�ɐɟɧɬɪɚ�Ɉɮɬɚɥɶɦɨɥɨɝɢɢ�
ɢɦ��ɚɤɚɞ��Ɂɚɪɢɮɵ�Ⱥɥɢɟɜɨɣ�

Ɍɟɥ����������������������������������������
Ⱥɞɪɟɫ��$=������ɝ�Ȼɚɤɭ��ɭɥ��Ⱦɠɚɜɚɞɯɚɧɚ�������
(PDLO��DGPLQLVWUDWRU#H\H�D]���ZZZ�H\H�D]�
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