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ɍȾɄ��������������������������������

Ɋɚɲɢɞɚɥɢɡɚɞɟ�ɗ�Ʉ�

ɗɎɎȿɄɌɂȼɇɈɋɌɖ�ɂɆɉɅȺɇɌȺɐɂɂ�ɉȿɊȿȾɇȿɄȺɆȿɊɇɈɃ�ɎȺɄɂɑɇɈɃ�
ɂɇɌɊȺɈɄɍɅəɊɇɈɃ�ɅɂɇɁɕ�ɉɊɂ�ɊȿɎɊȺɄɐɂɈɇɇɕɏ�ɇȺɊɍɒȿɇɂəɏ�ɍ�
ȻɈɅɖɇɕɏ�ɄȿɊȺɌɈɄɈɇɍɋɈɆ�

ɇɚɰɢɨɧɚɥɶɧɵɣ�ɐɟɧɬɪ�Ɉɮɬɚɥɶɦɨɥɨɝɢɢ�ɢɦɟɧɢ�Dɤɚɞɟɦɢɤɚ�Ɂɚɪɢɮɵ�Ⱥɥɢɟɜɨɣ��ɝ�Ȼɚɤɭ
Ȼɚɤɢɧɫɤɚɹ�ɇɚɭɱɧɨ�ɂɫɫɥɟɞɨɜɚɬɟɥɶɫɤɚɹ�Ʉɥɢɧɢɤɚ�Ƚɥɚɡɧɵɯ�Ȼɨɥɟɡɧɟɣ��ɝ�Ȼɚɤɭ

Ʉɥɸɱɟɜɵɟ�ɫɥɨɜɚ��� ɩɟɪɟɞɧɟɤɚɦɟɪɧɵɟ�ɮɚɤɢɱɧɵɟ�ɢɧɬɪɚɨɤɭɥɹɪɧɵɟ�ɥɢɧɡɵ�©9HULÀH[ª��Ʉɟɪɚɬɨɤɨɧɭɫ

ȿɳɺ�ɜ������ɝɨɞɭ�ɝɟɪɦɚɧɫɤɢɣ�ɨɤɭɥɢɫɬ�Ȼɭɪɯɚɪɞ�Ɇɚɭɯɚɪɬ�ɜ�ɫɜɨɟɣ�ɞɨɤɬɨɪɫɤɨɣ�ɞɢɫɫɟɪɬɚɰɢɢ�ɨɩɢɫɚɥ�ɩɚɰɢɟɧɬɚ�
ɫ�ɧɟɢɡɜɟɫɬɧɨɣ�ɛɨɥɟɡɧɶɸ�ɝɥɚɡ��ɤɨɬɨɪɭɸ�ɨɧ�ɧɚɡɜɚɥ�©VWDSK\ORPD�GLDSKDQXPª�>�@��Ɉɞɧɚɤɨ�ɩɟɪɜɨɟ�ɩɨɞɪɨɛɧɨɟ�
ɨɩɢɫɚɧɢɟ�ɤɟɪɚɬɨɤɨɧɭɫɚ��ɨɬɞɟɥɢɜɲɟɟ�ɟɝɨ�ɨɬ�ɞɪɭɝɢɯ�ɷɤɬɚɡɢɣ�ɪɨɝɨɜɢɰɵ��ɩɪɟɞɫɬɚɜɢɥ�ɜ������ɛɪɢɬɚɧɫɤɢɣ�ɜɪɚɱ�
Ⱦɠɨɧ�ɇɨɬɬɢɧɝɟɦ�>�@��Ʉɟɪɚɬɨɤɨɧɭɫ�ɹɜɥɹɟɬɫɹ�ɧɚɢɛɨɥɟɟ�ɪɚɫɩɪɨɫɬɪɚɧɺɧɧɨɣ�ɮɨɪɦɨɣ�ɞɢɫɬɪɨɮɢɢ�ɪɨɝɨɜɢɰɵ��Ɉɧ�
ɩɨɪɚɠɚɟɬ�ɩɪɢɦɟɪɧɨ�ɨɞɧɨɝɨ�ɢɡ�ɬɵɫɹɱɢ��ɧɟɡɚɜɢɫɢɦɨ�ɨɬ�ɧɚɰɢɨɧɚɥɶɧɨɫɬɢ�ɢ�ɦɟɫɬɚ�ɩɪɨɠɢɜɚɧɢɹ��ɉɨ�ɞɚɧɧɵɦ�
ɇɚɰɢɨɧɚɥɶɧɨɝɨ�Ƚɥɚɡɧɨɝɨ�ɂɧɫɬɢɬɭɬɚ�ɋɒȺ��ɜ�ɋɨɟɞɢɧɺɧɧɵɯ�ɒɬɚɬɚɯ��ɤɟɪɚɬɨɤɨɧɭɫ�ɩɨɪɚɠɚɟɬ�ɩɪɢɦɟɪɧɨ�ɨɞɧɨɝɨ�
ɢɡ������ɚɦɟɪɢɤɚɧɰɟɜ�>����@��ɧɨ�ɢɧɨɝɞɚ�ɩɪɢɜɨɞɹɬɫɹ�ɢ�ɛɨɥɟɟ�ɜɵɫɨɤɢɟ��ɜɩɥɨɬɶ�ɞɨ���ɢɡ������ɉɨ�ɪɟɡɭɥɶɬɚɬɚɦ�
ɞɥɢɬɟɥɶɧɨɝɨ�ɢɫɫɥɟɞɨɜɚɧɢɹ��ɫɪɟɞɧɟɟ�ɱɢɫɥɨ�ɜɧɨɜɶ�ɡɚɛɨɥɟɜɲɢɯ�ɫɨɫɬɚɜɥɹɟɬ���ɫɥɭɱɚɹ�ɧɚ��������ɱɟɥɨɜɟɤ�ɜ�ɝɨɞ�
>�@�

ɉɨ� Ⱥɡɟɪɛɚɣɞɠɚɧɫɤɨɣ� ɪɟɫɩɭɛɥɢɤɟ� ɤɟɪɚɬɨɤɨɧɭɫ� ɫɪɟɞɢ� ɩɪɢɱɢɧ� ɢɧɜɚɥɢɞɧɨɫɬɢ� ɧɚɯɨɞɢɬɫɹ� ɧɚ� �� ɦɟɫɬɟ� ɫ�
ɭɞɟɥɶɧɵɦ�ɜɟɫɨɦ���������>�@��ɂɡ�ɡɚ�ɚɧɨɦɚɥɶɧɨɣ�ɮɨɪɦɵ�ɪɨɝɨɜɢɰɵ�ɩɚɰɢɟɧɬɵ�ɫ�ɤɟɪɚɬɨɤɨɧɭɫɨɦ�ɨɛɵɱɧɨ�ɢɦɟɸɬ�
ɢ�ɜɵɫɨɤɭɸ�ɫɬɟɩɟɧɶ�ɛɥɢɡɨɪɭɤɨɫɬɶ�ɢ�ɜɵɫɨɤɭɸ�ɫɬɟɩɟɧɶ�ɚɫɬɢɝɦɚɬɢɡɦɚ�>����������@��ɤɨɬɨɪɵɟ�ɧɟ�ɢɫɩɪɚɜɥɹɸɬɫɹ�
ɩɨɥɧɨɫɬɶɸ� ɨɱɤɚɦɢ�� Ⱦɥɹ� ɥɟɱɟɧɢɹ� ɪɚɧɧɢɯ� �ɩɟɪɜɨɣ�ɜɬɨɪɨɣ�� ɫɬɚɞɢɣ� ɤɟɪɚɬɨɤɨɧɭɫɚ� ɜ� ɩɨɫɥɟɞɧɢɟ� ɝɨɞɵ� ɛɵɥ�
ɩɪɟɞɥɨɠɟɧ� ɰɟɥɵɣ� ɪɹɞ� ɯɢɪɭɪɝɢɱɟɫɤɢɯ� ɢ� ɤɨɧɫɟɪɜɚɬɢɜɧɵɯ� ɦɟɬɨɞɢɤ�� ɡɚɹɜɥɟɧɧɨɣ� ɰɟɥɶɸ� ɤɨɬɨɪɵɯ� ɫɬɚɥɨ� ɧɟ�
ɫɬɨɥɶɤɨ�ɭɥɭɱɲɟɧɢɟ�ɡɪɟɧɢɹ�ɩɚɰɢɟɧɬɨɜ�ɫ�ɤɟɪɚɬɨɤɨɧɭɫɨɦ��ɫɤɨɥɶɤɨ�ɫɬɚɛɢɥɢɡɚɰɢɹ�ɟɝɨ�ɬɟɱɟɧɢɹ��ɩɪɨɮɢɥɚɤɬɢɤɚ�
ɩɪɨɝɪɟɫɫɢɪɨɜɚɧɢɹ� ɢ� ɫɨɯɪɚɧɟɧɢɟ� ɫɨɛɫɬɜɟɧɧɨɣ� ɪɨɝɨɜɢɰɵ�� Ȼɪɚɡɢɥɶɫɤɢɦ� ɯɢɪɭɪɝɨɦ� Ɏɟɪɪɚɪɨɣ� ɜ� ����� ɝɨɞɭ�
ɛɵɥɢ� ɩɪɟɞɥɨɠɟɧɵ� ɢɧɬɪɚɫɬɪɨɦɚɥɶɧɵɟ� ɤɨɥɶɰɚ�ɤɟɪɚɪɢɧɝ� ɢɦɩɥɚɧɬɢɪɭɟɦɵɟ� ɜ� ɬɨɥɳɭ� ɪɨɝɨɜɢɰɵ�� ɋɨɝɥɚɫɧɨ�
ɢɧɫɬɪɭɤɰɢɹɦ�ɍɩɪɚɜɥɟɧɢɹ�ɩɨ�ɤɨɧɬɪɨɥɸ�ɡɚ�ɩɪɨɞɭɤɬɚɦɢ�ɩɢɬɚɧɢɹ�ɢ�ɥɟɤɚɪɫɬɜɚɦɢ��)'$��ɋɨɟɞɢɧɟɧɧɵɯ�ɒɬɚɬɨɜ�
Ⱥɦɟɪɢɤɢ�� ɩɪɢ� ɩɨɦɨɳɢ� ɢɧɬɪɚɫɬɪɨɦɚɥɶɧɵɯ� ɫɟɝɦɟɧɬɨɜ� ɤɨɪɪɢɝɢɪɭɟɬɫɹ� ɦɢɨɩɢɹ� ɨɬ� �� �� ɞɨ� �� �� ɞɢɨɩɬɪɢɣ� ɢ�
ɚɫɬɢɝɦɚɬɢɡɦ� ɧɟ� ɛɨɥɟɟ� ���� ɞɢɨɩɬɪɢɢ��ȼ� ɬɟɱɟɧɢɟ� ɝɨɞɚ� ɩɟɪɟɞ� ɨɩɟɪɚɰɢɟɣ� ɡɪɟɧɢɟ� ɞɨɥɠɧɨ� ɛɵɬɶ� ɫɬɚɛɢɥɶɧɵɦ�
>��������@��ɉɪɨɬɢɜɨɩɨɤɚɡɚɧɢɹ�ɞɚɧɧɨɣ�ɦɟɬɨɞɢɤɢ��ɧɟɫɨɜɟɪɲɟɧɧɨɥɟɬɧɢɣ�ɜɨɡɪɚɫɬ��ɜɨɫɩɚɥɟɧɢɟ��ɢɧɮɟɤɰɢɢ�ɝɥɚɡ��
ɩɨɫɥɟɞɧɹɹ�ɫɬɚɞɢɹ�ɤɟɪɚɬɨɤɨɧɭɫɚ��ɩɨɦɭɬɧɟɧɢɟ�ɪɨɝɨɜɢɰɵ��ɬɨɥɳɢɧɚ�ɰɟɧɬɪɚɥɶɧɨɣ�ɱɚɫɬɢ�ɪɨɝɨɜɢɰɵ�ɦɟɧɟɟ�����
ɦɢɤɪɨɧ�� Ɉɫɥɨɠɧɟɧɢɹ�� ɫɥɭɱɚɣɧɨɟ� ɩɪɨɧɢɤɧɨɜɟɧɢɟ� ɮɨɪɦɢɪɭɟɦɨɝɨ� ɯɢɪɭɪɝɨɦ� ɧɚɞɪɟɡɚ� ɜ� ɩɟɪɟɞɧɸɸ� ɤɚɦɟɪɭ�
ɝɥɚɡɚ��ɩɨɫɥɟɨɩɟɪɚɰɢɨɧɧɵɟ�ɢɧɮɟɤɰɢɢ�ɪɨɝɨɜɢɰɵ��ɢ�ɩɟɪɟɦɟɳɟɧɢɟ�ɫɟɝɦɟɧɬɨɜ�ɜɧɭɬɪɢ�ɪɨɝɨɜɢɰɵ�ɫ�ɩɨɫɥɟɞɭɸɳɢɦ�
ɜɵɯɨɞɨɦ�ɧɚɪɭɠɭ��ɉɪɨɰɟɞɭɪɚ�ɞɚɺɬ�ɧɚɞɟɠɞɭ�ɞɨɫɬɢɱɶ�ɤɨɪɪɟɤɰɢɢ�ɩɪɢ�ɫɥɨɠɧɵɯ�ɮɨɪɦɚɯ�ɛɨɥɟɡɧɢ��ɧɨ�ɬɜɺɪɞɨɣ�
ɝɚɪɚɧɬɢɢ� ɭɥɭɱɲɟɧɢɹ� ɡɪɟɧɢɹ� ɨɧɚ� ɧɟ� ɨɛɟɫɩɟɱɢɜɚɟɬ�� ȼ� ɧɟɤɨɬɨɪɵɯ� ɫɥɭɱɚɹɯ�� ɡɪɟɧɢɟ� ɩɨɫɥɟ� ɢɦɩɥɚɧɬɚɰɢɢ�
ɭɯɭɞɲɚɟɬɫɹ�>�����@��

Ʉ�ɦɟɬɨɞɚɦ�ɩɪɢɦɟɧɹɟɦɵɦ�ɩɪɢ�ɥɟɱɟɧɢɢ�ɤɟɪɚɬɨɤɨɧɭɫɚ�ɦɨɠɧɨ�ɨɬɧɟɫɬɢ�ɦɟɬɨɞ�ɤɨɥɥɚɝɟɧɨɜɨɝɨ�ɩɨɩɟɪɟɱɧɨɝɨ�
ɫɲɢɜɚɧɢɹ�±�ɤɪɨɫɥɢɧɤɢɧɝ��Ɇɟɬɨɞ�ɨɫɧɨɜɚɧ�ɧɚ�ɪɟɚɤɰɢɢ�ɩɨɥɢɦɟɪɢɡɚɰɢɢ�ɦɟɠɞɭ�ɤɨɥɥɚɝɟɧɨɦ�ɢ�ɪɢɛɨɮɥɚɜɢɧɨɦ�
ɩɨɞ� ɞɟɣɫɬɜɢɟɦ� ɜɧɟɲɧɟɝɨ� ɮɚɤɬɨɪɚ�� ɭɥɶɬɪɚɮɢɨɥɟɬɨɜɨɝɨ� ɢɡɥɭɱɟɧɢɹ�� ɑɚɫɬɨ� ɞɚɧɧɵɣ� ɦɟɬɨɞ� ɤɨɦɛɢɧɢɪɭɸɬ�
ɫ� ɢɦɩɥɚɧɬɚɰɢɟɣ� ɜɧɭɬɪɢɫɬɪɨɦɚɥɶɧɵɯ� ɫɟɝɦɟɧɬɨɜ�� Ɉɫɥɨɠɧɟɧɢɹ� ɫɜɹɡɚɧɧɵɟ� ɫ� ɩɪɨɰɟɞɭɪɨɣ� ɪɨɝɨɜɢɱɧɨɝɨ�
ɤɪɨɫɫɥɢɧɤɢɧɝɚ�ɧɨɫɹɬ�ɜɪɟɦɟɧɧɵɣ�ɯɚɪɚɤɬɟɪ��ɢ�ɜɫɟ�ɠɟ�ɭ�ɱɚɫɬɢ�ɩɚɰɢɟɧɬɨɜ�ɦɨɝɭɬ�ɜɨɡɧɢɤɧɭɬɶ�ɬɚɤɢɟ�ɨɫɥɨɠɧɟɧɢɹ�
ɤɚɤ�� ɩɨɦɭɬɧɟɧɢɟ� ɪɨɝɨɜɢɰɵ�� ɧɟ� ɜɥɢɹɸɳɟɟ� ɧɚ� ɨɫɬɪɨɬɭ� ɡɪɟɧɢɹ� ɢ� ɩɪɨɯɨɞɹɳɟɟ�� ɡɚɞɟɪɠɤɚ� ɜɨɫɫɬɚɧɨɜɥɟɧɢɹ�
ɜɟɪɯɧɟɝɨ�ɫɥɨɹ�ɪɨɝɨɜɢɰɵ��ɪɚɡɞɪɚɠɟɧɢɟ�ɝɥɚɡ��ɜɪɟɦɟɧɧɨɟ�ɫɧɢɠɟɧɢɟ�ɨɫɬɪɨɬɵ�ɡɪɟɧɢɹ��ɪɟɚɤɬɢɜɚɰɢɹ�ɝɟɪɩɟɬɢɱɟɫɤɨɣ�
ɢɧɮɟɤɰɢɢ�� ɝɟɪɩɟɬɢɱɟɫɤɢɣ� ɤɟɪɚɬɢɬ�� ɪɚɫɩɥɚɜɥɟɧɢɟ� ɪɨɝɨɜɢɰɵ� �ɟɞɢɧɢɱɧɵɟ� ɫɥɭɱɚɢ��� Ʉ� ɞɨɩɨɥɧɢɬɟɥɶɧɵɦ�
ɦɟɬɨɞɢɤɚɦ�ɩɪɢɦɟɧɹɟɦɵɦ�ɜ�ɥɟɱɟɧɢɢ�ɤɟɪɚɬɨɤɨɧɭɫɨɜ�ɦɨɠɧɨ�ɬɚɤɠɟ�ɨɬɧɟɫɬɢ��

Ɣ� ɗɩɢɤɟɪɚɬɨɮɚɤɢɸ��ɨɩɟɪɚɰɢɹ�ɫɥɨɠɧɚ��ɬɪɟɛɭɟɬ�ɨɬ�ɯɢɪɭɪɝɚ�ɨɫɨɛɨɝɨ�ɢɫɤɭɫɫɬɜɚ��ɢ�ɩɪɟɞɫɬɚɜɥɹɟɬ�ɛɨɥɶɲɟ�
ɩɪɨɛɥɟɦ�ɜ�ɩɟɪɢɨɞ�ɡɚɠɢɜɥɟɧɢɹ��ɇɟɫɦɨɬɪɹ�ɧɚ�ɷɬɨ��ɷɩɢɤɟɪɚɬɨɮɚɤɢɸ�ɢɧɨɝɞɚ�ɩɪɨɜɨɞɹɬ�ɬɟɦ��ɤɨɦɭ�ɬɚɤɚɹ�
ɨɩɟɪɚɰɢɹ�ɩɨɤɚɡɚɧɚ��ɜ�ɨɫɨɛɟɧɧɨɫɬɢ�ɞɟɬɹɦ�>��@�

Ɣ� Ɋɚɞɢɚɥɶɧɚɹ�ɤɟɪɚɬɨɬɨɦɢɹ��Ɋɢɫɤ�ɩɨɜɪɟɠɞɟɧɢɹ�ɨɫɥɚɛɥɟɧɧɨɣ�ɪɨɝɨɜɢɰɵ�ɩɪɢ�ɪɚɞɢɚɥɶɧɨɣ�ɤɟɪɚɬɨɬɨɦɢɢ�
ɨɛɵɱɧɨ�ɢɫɤɥɸɱɚɟɬ� ɜɨɡɦɨɠɧɨɫɬɶ� ɟɺ�ɢɫɩɨɥɶɡɨɜɚɧɢɹ�ɩɪɢ�ɤɟɪɚɬɨɤɨɧɭɫɟ��Ɉɞɧɚɤɨ�� ɜ� ɨɞɧɨɣ�ɢɡ� ɤɥɢɧɢɤ�
ɂɬɚɥɢɢ� ɪɚɡɪɚɛɨɬɚɧɚ� ɩɪɨɰɟɞɭɪɚ� ɚɫɢɦɦɟɬɪɢɱɧɨɣ� ɪɚɞɢɚɥɶɧɨɣ� ɤɟɪɚɬɨɬɨɦɢɢ�� ɩɪɢ� ɤɨɬɨɪɨɣ� ɧɚɫɟɱɤɢ�
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ɧɚɧɨɫɹɬɫɹ�ɬɨɥɶɤɨ�ɧɚ�ɨɞɢɧ�ɫɟɤɬɨɪ�ɝɥɚɡɚ��ɉɨɫɥɟ�ɨɩɟɪɚɰɢɢ�ɜɨɡɦɨɠɧɵ�ɤɨɥɟɛɚɧɢɹ�ɨɫɬɪɨɬɵ�ɡɪɟɧɢɹ��ɤɚɤ�ɢ�
ɩɪɢ�ɞɪɭɝɢɯ�ɮɨɪɦɚɯ�ɪɟɮɪɚɤɰɢɨɧɧɨɣ�ɯɢɪɭɪɝɢɢ�>��������������@��

ɍ���������ɩɚɰɢɟɧɬɨɜ�ɤɟɪɚɬɨɤɨɧɭɫ�ɞɨɫɬɢɝɚɸɬ�ɬɨɣ�ɫɬɚɞɢɢ�>����������@��ɤɨɝɞɚ�ɤɨɪɪɟɤɰɢɹ�ɡɪɟɧɢɹ�ɧɟɜɨɡɦɨɠɧɚ�
ɩɨ�ɩɪɢɱɢɧɟ�ɢɫɬɨɧɱɟɧɢɹ�ɥɢɛɨ�ɪɭɛɰɟɜɚɧɢɹ�ɪɨɝɨɜɢɰɵ��ȼ�ɬɚɤɨɦ�ɫɥɭɱɚɟ��ɩɨɤɚɡɚɧɚ�ɩɟɪɟɫɚɞɤɚ�ɪɨɝɨɜɢɰɵ�>��@��ɋɚɦɚ�
ɨɩɟɪɚɰɢɹ�ɩɨ�ɩɟɪɟɫɚɞɤɟ�ɜɵɩɨɥɧɹɟɬɫɹ�ɨɛɵɱɧɨ�ɩɨɞ�ɨɛɳɢɦ�ɧɚɪɤɨɡɨɦ�ɢ�ɬɪɟɛɭɟɬ�ɩɨɫɥɟɞɭɸɳɟɝɨ�ɪɟɝɭɥɹɪɧɨɝɨ�
ɧɚɛɥɸɞɟɧɢɹ��Ɉɫɧɨɜɧɵɦ�ɨɫɥɨɠɧɟɧɢɟɦ�ɩɨɫɥɟ�ɩɟɪɟɫɚɞɤɢ�ɹɜɥɹɟɬɫɹ�ɨɬɬɨɪɠɟɧɢɟ�ɞɨɧɨɪɫɤɨɝɨ�ɭɱɚɫɬɤɚ��ɉɨɬɟɪɹ�
ɡɪɟɧɢɹ� ɩɪɢ� ɷɬɨɦ� ɤɪɚɣɧɟ� ɪɟɞɤɚ�� ɯɨɬɹ� ɦɨɝɭɬ� ɜɨɡɧɢɤɧɭɬɶ� ɬɪɭɞɧɨɫɬɢ� ɫ� ɤɨɪɪɟɤɰɢɟɣ� ɡɪɟɧɢɹ�� ɉɪɢ� ɬɹɠɺɥɨɦ�
ɨɬɬɨɪɠɟɧɢɢ�� ɩɪɢɛɟɝɚɸɬ� ɤ� ɩɨɜɬɨɪɧɵɦ� ɩɟɪɟɫɚɞɤɚɦ�ɤɨɬɨɪɵɟ� ɛɨɥɟɟ� ɭɫɩɟɲɧɵ� >��@�� ɇɚɥɢɱɢɟ� ɦɧɨɠɟɫɬɜɚ�
ɪɚɡɥɢɱɧɵɯ�ɦɟɬɨɞɢɤ�ɥɟɱɟɧɢɹ�ɤɟɪɚɬɨɤɨɧɭɫɚ�ɚ�ɬɚɤɠɟ�ɨɬɫɭɬɫɬɜɢɟ�ɨɞɧɨɝɨ�ɧɚɢɛɨɥɟɟ�ɷɮɮɟɤɬɢɜɧɨɝɨ��ɪɚɡɥɢɱɧɵɟ�
ɩɪɨɬɢɜɨɩɨɤɚɡɚɧɢɹ�ɢ�ɨɫɥɨɠɧɟɧɢɹ�ɞɚɧɧɵɯ�ɩɪɨɰɟɞɭɪ�ɞɟɥɚɟɬ�ɰɟɥɟɫɨɨɛɪɚɡɧɵɦ�ɩɨɢɫɤ�ɧɨɜɵɯ�ɦɟɬɨɞɢɤ�ɜ�ɥɟɱɟɧɢɢ�
ɛɨɥɶɧɵɯ�ɤɟɪɚɬɨɤɨɧɭɫɨɦ�

ȼ�ɧɚɲɟɣ�ɪɚɛɨɬɟ�ɦɵ�ɩɨɫɬɚɪɚɥɢɫɶ�ɪɚɫɤɪɵɬɶ�ɩɨɬɟɧɰɢɚɥ�ɮɚɤɢɱɧɵɯ�ɢɧɬɪɚɨɤɭɥɹɪɧɵɯ�ɥɢɧɡ��ɂɈɅ��ɜ�ɤɨɪɪɟɤɰɢɢ�
ɛɨɥɶɧɵɯ� ɫɨ� ɫɪɟɞɧɟɣ� ɢ� ɫɥɚɛɨɣ� ɫɬɟɩɟɧɶɸ� ɬɨɱɟɱɧɵɦ� ɤɨɧɭɫɨɦ�� Ɂɚ� ɩɨɫɥɟɞɧɢɟ� ɝɨɞɵ� ɛɵɥɢ� ɩɪɨɜɟɞɟɧɵ� ɥɢɲɶ�
ɟɞɢɧɢɱɧɵɟ�ɢɫɫɥɟɞɨɜɚɧɢɹ�ɩɨ�ɢɡɭɱɟɧɢɸ�ɩɨɬɟɧɰɢɚɥɚ�ɮɚɤɢɱɧɵɯ�ɥɢɧɡ�ɜ�ɥɟɱɟɧɢɢ�ɛɨɥɶɧɵɯ�ɫ�ɤɟɪɚɬɨɤɨɧɭɫɨɦ�>���
��@��ɉɨɞ�ɬɨɱɟɱɧɵɦ��QLSSOH��ɤɟɪɚɬɨɤɨɧɭɫɨɦ�ɩɨɞɪɚɡɭɦɟɜɚɟɬɫɹ�ɦɨɪɮɨɥɨɝɢɱɟɫɤɚɹ�ɮɨɪɦɚ�ɤɨɧɭɫɚ�ɫ�ɨɬɧɨɫɢɬɟɥɶɧɨ�
ɰɟɧɬɪɚɥɶɧɵɦ�ɪɚɫɩɨɥɨɠɟɧɢɟɦ�ɢ�ɞɢɚɦɟɬɪɨɦ�ɤɨɧɢɱɟɫɤɨɣ�ɡɨɧɵ�ɧɟ�ɛɨɥɟɟ���ɦɦ�>��@��

ɇɚ� ɧɚɱɚɥɶɧɨɦ� ɷɬɚɩɟ� ɫɜɨɟɝɨ� ɜɧɟɞɪɟɧɢɹ� ɮɚɤɢɱɧɵɟ� ɂɈɅ� ɜɵɡɵɜɚɥɢ� ɫɩɨɪɵ� ɨɬɧɨɫɢɬɟɥɶɧɨ� ɧɟɝɚɬɢɜɧɵɯ�
ɩɨɫɥɟɞɫɬɜɢɣ�ɞɥɹ�ɬɤɚɧɟɣ�ɝɥɚɡɚ��ɨɞɧɚɤɨ�ɩɪɨɝɪɟɫɫ�ɜ�ɞɢɡɚɣɧɟ�ɢ�ɜ�ɫɨɡɞɚɧɢɢ�ɧɨɜɵɯ�ɦɚɬɟɪɢɚɥɨɜ�ɡɚ�ɩɨɫɥɟɞɧɢɟ�
ɝɨɞɵ� ɩɨɦɨɝ� ɫɧɢɡɢɬɶ� ɛɨɥɶɲɭɸ� ɱɚɫɬɶ� ɨɫɥɨɠɧɟɧɢɣ� >���� ���� ��@�� ɉɨɫɤɨɥɶɤɭ� ɨɩɟɪɚɰɢɹ� ɩɪɨɢɡɜɨɞɢɬɫɹ� ɫ�
ɪɟɮɪɚɤɰɢɨɧɧɨɣ�ɰɟɥɶɸ��ɬɨ�ɦɚɥɵɣ�ɨɩɟɪɚɰɢɨɧɧɵɣ�ɪɚɡɪɟɡ��ɧɟɢɧɞɭɰɢɪɭɸɳɢɣ�ɚɫɬɢɝɦɚɬɢɡɦ��ɨɛɥɚɞɚɟɬ�ɛɨɥɶɲɟɣ�
ɩɪɢɜɥɟɤɚɬɟɥɶɧɨɫɬɶɸ�ɜ�ɨɫɨɛɟɧɧɨɫɬɢ�ɩɪɢ�ɢɦɩɥɚɧɬɚɰɢɢ�ɧɨɜɟɣɲɢɯ�ɦɨɞɟɥɟɣ�ɫɢɥɢɤɨɧɨɜɵɯ�ɩɟɪɟɞɧɟɤɚɦɟɪɧɵɯ�
ɂɈɅ�ɫ�ɮɢɤɫɚɰɢɟɣ�ɧɚ�ɪɚɞɭɠɤɟ��ȼɟɥɢɱɢɧɚ�ɪɚɡɪɟɡɚ�ɜɥɢɹɟɬ�ɧɚ�ɩɨɫɥɟɨɩɟɪɚɰɢɨɧɧɵɣ�ɪɟɮɪɚɤɰɢɨɧɧɵɣ�ɪɟɡɭɥɶɬɚɬ�
ɨɩɟɪɚɰɢɢ� >���� ���� ��@�� ɍɱɢɬɵɜɚɹ� ɩɨɫɬɨɹɧɧɨɟ� ɧɚɥɢɱɢɟ� ɚɫɬɢɝɦɚɬɢɱɟɫɤɨɝɨ� ɤɨɦɩɨɧɟɧɬɚ� ɭ� ɩɚɰɢɟɧɬɨɜ� ɫ�
ɤɟɪɚɬɨɤɨɧɭɫɨɦ�ɬɨ�ɪɚɫɩɨɥɨɠɟɧɢɟ�ɪɚɡɪɟɡɨɜ�ɜɨ�ɜɪɟɦɹ�ɢɦɩɥɚɧɬɚɰɢɢ�ɫɥɟɞɭɟɬ�ɞɟɥɚɬɶ�ɩɨ�ɫɢɥɶɧɨɦɭ�ɦɟɪɢɞɢɚɧɭ��
ɦɨɠɧɨ�ɬɚɤɠɟ�ɩɪɨɜɨɞɢɬɶ�ɥɢɦɛɚɥɶɧɵɟ�ɪɟɥɚɤɫɢɪɭɸɳɢɟ�ɪɚɡɪɟɡɵ��Ⱦɥɹ�ɩɚɰɢɟɧɬɨɜ�ɫ�ɚɫɬɢɝɦɚɬɢɡɦɨɦ�ɜɵɫɨɤɨɣ�
ɫɬɟɩɟɧɢ�ɨɩɬɢɦɚɥɶɧɵɦ�ɪɟɲɟɧɢɟɦ�ɹɜɥɹɸɬɫɹ�ɬɨɪɢɱɟɫɤɢɟ�ɮɚɤɢɱɧɵɟ�ɂɈɅ��Ʉ�ɩɪɟɢɦɭɳɟɫɬɜɚɦ�ɢɦɩɥɚɧɬɚɰɢɢ�
ɮɚɤɢɱɧɵɯ�ɢɧɬɪɚɨɤɭɥɹɪɧɵɯ�ɥɢɧɡ�ɦɨɠɧɨ�ɨɬɧɟɫɬɢ��ɧɟɦɟɞɥɟɧɧɵɣ�ɪɟɮɪɚɤɰɢɨɧɧɵɣ�ɷɮɮɟɤɬ��ɛɵɫɬɪɵɣ�ɩɟɪɢɨɞ�
ɪɟɚɛɢɥɢɬɚɰɢɢ� ±� ɤɚɤ� ɮɢɡɢɱɟɫɤɨɣ�� ɬɚɤ� ɢ� ɡɪɢɬɟɥɶɧɨɣ�� ɩɪɚɤɬɢɱɟɫɤɢ� ɨɬɫɭɬɫɬɜɭɸɬ� ɩɨɫɥɟɨɩɟɪɚɰɢɨɧɧɵɟ�
ɛɨɥɟɜɵɟ�ɨɳɭɳɟɧɢɹ��ɢ�ɫɥɟɡɨɬɟɱɟɧɢɟ��ɨɛɪɚɬɢɦɨɫɬɶ�ɞɚɧɧɨɣ�ɨɩɟɪɚɰɢɢ�ɬɚɤɠɟ�ɦɨɠɧɨ�ɨɬɧɟɫɬɢ�ɤ�ɛɟɫɫɩɨɪɧɵɦ�
ɩɪɟɢɦɭɳɟɫɬɜɚɦ�ɞɚɧɧɨɣ�ɩɪɨɰɟɞɭɪɵ��Ⱦɥɹ�ɧɚɲɟɣ�ɪɚɛɨɬɵ�ɧɚɢɛɨɥɟɟ�ɩɨɞɯɨɞɹɳɟɣ�ɦɵ�ɜɵɛɪɚɥɢ�ɩɟɪɟɞɧɟɤɚɦɟɪɧɵɟ�
ɮɚɤɢɱɧɵɟ�ɂɈɅ�ɫ�ɮɢɤɫɚɰɢɟɣ�ɧɚ�ɪɚɞɭɠɤɟ�ɨɬ�$02�±�©9HULÀH[ª��

ɐɟɥɶ��
ɐɟɥɶɸ�ɧɚɲɟɝɨ�ɢɫɫɥɟɞɨɜɚɧɢɹ�ɫɬɚɥɚ�ɨɰɟɧɤɚ� ɷɮɮɟɤɬɢɜɧɨɫɬɢ�ɢɦɩɥɚɧɬɚɰɢɢ�ɩɟɪɟɞɧɟɤɚɦɟɪɧɵɯ�ɮɚɤɢɱɧɵɯ�

ɂɈɅ�©9HULÀH[ª�ɜ�ɤɨɪɪɟɤɰɢɢ�ɪɟɮɪɚɤɰɢɨɧɧɵɯ�ɧɚɪɭɲɟɧɢɣ�ɩɪɢ�ɤɟɪɚɬɨɤɨɧɭɫɟ��
Ɇɚɬɟɪɢɚɥ�ɢ�ɦɟɬɨɞɵ��
ɇɚɲɟ�ɢɫɫɥɟɞɨɜɚɧɢɟ�ɛɚɡɢɪɭɟɬɫɹ�ɧɚ� ɚɧɚɥɢɡɟ� ɪɟɡɭɥɶɬɚɬɨɜ���ɩɚɰɢɟɧɬɨɜ� ���� ɝɥɚɡ�� ɜ� ɜɨɡɪɚɫɬɟ� ɨɬ� ���ɞɨ� ���

ɥɟɬ��ɫ�ɞɢɚɝɧɨɡɨɦ�ɤɟɪɚɬɨɤɨɧɭɫ�,,�ɫɬɚɞɢɢ�ɩɨ�Ⱥɦɫɥɟɪɭ�����ɝɥɚɡ���ɜɬɨɪɢɱɧɚɹ�ɷɤɬɚɡɢɹ�ɩɨɫɥɟ�ɎɊɄ����ɝɥɚɡ���ɉɪɢ�
ɨɬɛɨɪɟ� ɩɚɰɢɟɧɬɨɜ� ɛɪɚɥɢɫɶ� ɥɢɲɶ� ɩɚɰɢɟɧɬɵ� ɫɨ� ɫɬɚɛɢɥɢɡɢɪɨɜɚɧɧɵɦ� ɤɟɪɚɬɨɤɨɧɭɫɨɦ�� ɱɬɨ� ɨɩɪɟɞɟɥɹɥɨɫɶ� ɧɚ�
ɨɫɧɨɜɚɧɢɢ�ɚɧɚɥɢɡɚ��ɜ�ɫɪɟɞɧɟɦ�ɩɨɥɭɬɨɪɚɝɨɞɢɱɧɨɝɨ�ɤɥɢɧɢɱɟɫɤɨɝɨ�ɧɚɛɥɸɞɟɧɢɹ�ɩɚɰɢɟɧɬɨɜ��ȼɫɟɦ�ɩɚɰɢɟɧɬɚɦ�
ɩɪɨɜɨɞɢɥɢɫɶ� ɫɬɚɧɞɚɪɬɧɵɟ� ɞɨ�� ɢ� ɩɨɫɥɟɨɩɟɪɚɰɢɨɧɧɵɟ� ɨɛɫɥɟɞɨɜɚɧɢɹ�� ȼɢɡɢɨɦɟɬɪɢɹ�� ɪɟɮɪɚɤɬɨɦɟɬɪɢɹ��
ɩɚɯɢɦɟɬɪɢɹ��ɭɥɶɬɪɚɡɜɭɤɨɜɨɟ�ɨɛɫɥɟɞɨɜɚɧɢɟ��ɤɟɪɚɬɨɦɟɬɪɢɹ�ɢ�ɤɟɪɚɬɨɬɨɩɨɝɪɚɮɢɹ�ɧɚ�ɤɟɪɚɬɨɬɨɩɨɝɪɚɮɟ�7UDFH\�
�86$�� ɩɪɨɜɨɞɢɥɚɫɶ� ɜ� Ȼɚɤɢɧɫɤɨɣ� ɇɚɭɱɧɨ�ɂɫɫɥɟɞɨɜɚɬɟɥɶɫɤɨɣ� Ʉɥɢɧɢɤɟ� Ƚɥɚɡɧɵɯ� Ȼɨɥɟɡɧɟɣ�� ɂɫɫɥɟɞɨɜɚɧɢɟ�
ɝɢɫɬɨɦɨɪɮɨɥɨɝɢɢ� ɪɨɝɨɜɢɰɵ� ɧɚ� ɤɨɧɮɨɤɚɥɶɧɨɦ� ɦɢɤɪɨɫɤɨɩɟ� &RQIRVFDQ� �� �1LGHN�� -DSDQ�� ɩɪɨɜɨɞɢɥɚɫɶ�
ɜ�ɂɪɚɧɫɤɨɣ� ɱɚɫɬɧɨɣ� ɤɥɢɧɢɤɟ� ³%�OOXU´�� ȼ� ɪɟɡɭɥɶɬɚɬɟ� ɩɨɞɫɱɟɬɚ� ɫɪɟɞɧɢɯ� ɡɧɚɱɟɧɢɣ� ɞɨ� ɨɩɟɪɚɰɢɢ� ɩɨɥɭɱɟɧɵ�
ɫɥɟɞɭɸɳɢɟ�ɞɚɧɧɵɟ�

Ɣ� Ɉɫɬɪɨɬɚ�ɡɪɟɧɢɹ�ɛ?ɤ����������
Ɣ� Ɉɫɬɪɨɬɚ�ɡɪɟɧɢɹ�ɦɚɤɫɢɦɚɥɶɧɨɣ�ɤɨɪɪ���������
Ɣ� ɋɮɟɪɨɷɤɜɢɜɚɥɟɧɬ�����������Ⱦɩɬɪ�
Ɣ� ɐɢɥɢɧɞɪɢɱɟɫɤɢɣ�ɤɨɦɩɨɧɟɧɬ����������Ⱦɩɬɪ
Ɣ� Ʉɟɪɚɬɨɦɟɬɪɢɹ����������Ⱦɩɬɪ
Ɣ� ȼɟɥɢɱɢɧɚ�ɤɟɪɚɬɨɦɟɬɪɢɢ�ɜ�ɡɨɧɟ�ɷɤɬɚɡɢɢ����������Ⱦɩɬɪ
Ɣ� Ɍɨɥɳɢɧɚ�ɪɨɝɨɜɢɰɵ�ɜ�ɰɟɧɬɪɟ��������ɦɤɦ�
Ɣ� Ƚɥɭɛɢɧɚ�ɩɟɪɟɞɧɟɣ�ɤɚɦɟɪɵ�ɩɨ�ɞɚɧɧɵɦ�ɍɁɂ�����������ɦɦ
ɉɨ� ɞɚɧɧɵɦ� ɤɨɧɮɨɤɚɥɶɧɨɣ� ɦɢɤɪɨɫɤɨɩɢɢ� ɨɩɪɟɞɟɥɹɥɢɫɶ� ɫɤɥɚɞɤɢ� ɫɭɩɪɚɷɧɞɨɬɟɥɢɚɥɶɧɵɯ� ɫɥɨɟɜ�

ɫɬɪɨɦɵ� ɪɚɡɥɢɱɧɨɣ� ɫɬɟɩɟɧɢ� ɜɵɪɚɠɟɧɧɨɫɬɢ�� ɍ� ɜɫɟɯ� ɩɚɰɢɟɧɬɨɜ� ɛɵɥɚ� ɩɪɨɜɟɞɟɧɚ� ɨɩɟɪɚɰɢɹ� ɢɦɩɥɚɧɬɚɰɢɢ�
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ɩɟɪɟɞɧɟɤɚɦɟɪɧɨɣ�ɢɪɢɫ�ɤɥɢɩɫ�ɥɢɧɡɵ�9HULÀH[�ɩɪɨɢɡɜɨɞɫɬɜɚ� ɤɨɦɩɚɧɢɢ�$02�ɋɒȺ��Ⱦɚɧɧɵɟ�ɥɢɧɡɵ�ɢɦɟɸɬ�
ɞɢɚɦɟɬɪ�ɨɩɬɢɱɟɫɤɨɣ�ɱɚɫɬɢ���ɦɦ�ɢ�ɢɡɝɨɬɨɜɥɟɧɵ�ɢɡ�ɫɢɥɢɤɨɧɚ��ɂɦɩɥɚɧɬɚɰɢɹ�ɞɚɧɧɵɯ�ɥɢɧɡ�ɩɪɨɜɨɞɢɥɚɫɶ�ɱɟɪɟɡ�
ɪɚɡɪɟɡ�����ɦɦ��Ɋɢɫ����

Ɋɢɫ����Ⱥ��Ⱦɨ�ɨɩɟɪɚɰɢɨɧɧɨɟ�ɫɨɫɬɨɹɧɢɟ�ɝɥɚɡɚ�
ȼ��ɋɨɫɬɨɹɧɢɟ�ɝɥɚɡɚ�ɩɨɫɥɟ�ɢɦɩɥɚɧɬɚɰɢɢ�ɮɚɤɢɱɧɨɣ�ɂɈɅ�

ɉɪɟɞɨɩɟɪɚɰɢɨɧɧɨ� ɭ� ɜɫɟɯ� ɩɚɰɢɟɧɬɨɜ� ɩɪɨɜɨɞɢɥɨɫɶ� ɭɥɶɬɪɚɡɜɭɤɨɜɨɟ� ɢɫɫɥɟɞɨɜɚɧɢɟ� ɝɥɭɛɢɧɵ� ɩɟɪɟɞɧɟɣ�
ɤɚɦɟɪɵ��ɇɚ�ɨɩɟɪɚɰɢɸ�ɛɪɚɥɢɫɶ�ɥɢɲɶ�ɝɥɚɡɚ�ɫ�ɝɥɭɛɢɧɨɣ�ɩɟɪɟɞɧɟɣ�ɤɚɦɟɪɵ�ɧɟ�ɦɟɧɟɟ���ɦɦ��ȼɫɟ�ɩɚɰɢɟɧɬɚɦ�ɩɟɪɟɞ�
ɨɩɟɪɚɰɢɟɣ� ɡɚɤɚɩɵɜɚɥɢ� ��� ɪɚɫɬɜɨɪ�ɉɢɥɨɤɚɪɩɢɧɚ� ɫ� ɰɟɥɶɸ� ɞɨɫɬɢɠɟɧɢɹ�ɦɚɤɫɢɦɚɥɶɧɨɝɨ�ɦɢɨɡɚ��Ɉɫɧɨɜɧɨɣ�
ɪɨɝɨɜɢɱɧɵɣ�ɪɚɡɪɟɡ�ɞɥɹ�ɢɦɩɥɚɧɬɚɰɢɢ�ɥɢɧɡɵ�ɩɪɨɜɨɞɢɥɢ�ɫ�ɪɚɫɫɥɚɛɥɹɸɳɟɣ�ɰɟɥɶɸ�ɩɨ�ɫɢɥɶɧɨɣ�ɨɫɢ�ɚɫɬɢɝɦɚɬɢɡɦɚ�
ɪɚɡɦɟɪɨɦ�����ɦɦ��Ⱦɨ�ɢɦɩɥɚɧɬɚɰɢɢ�ɥɢɧɡɵ�ɩɟɪɟɞɧɸɸ�ɤɚɦɟɪɭ�ɡɚɩɨɥɧɹɥɢ�ɪɚɫɬɜɨɪɨɦ�ɜɢɫɤɨɷɥɚɫɬɢɤɚ��Ⱦɚɥɟɟ�
ɩɪɢ� ɩɨɦɨɳɢ� ɫɩɟɰɢɚɥɶɧɨɝɨ� ɢɦɩɥɚɧɬɚɰɢɨɧɧɨɝɨ� ɲɩɚɬɟɥɹ� ɥɢɧɡɚ� ɢɦɩɥɚɧɬɢɪɨɜɚɥɚɫɶ� ɜ� ɩɟɪɟɞɧɸɸ� ɤɚɦɟɪɭ��
Ⱦɚɥɟɟ�ɨɪɢɟɧɬɢɪɨɜɚɥɢ�ɥɢɧɡɭ�ɜ�ɝɨɪɢɡɨɧɬɚɥɧɨɣ�ɩɨɡɢɰɢɢ�ɫ�ɝɚɩɬɢɤɚɦɢ�ɧɚ���ɢ���ɱɚɫɚɯ��Ⱦɥɹ�ɮɢɤɫɚɰɢɢ�ɝɚɩɬɢɤ�
ɧɚ�ɪɚɞɭɠɤɟ��ɩɪɨɜɨɞɢɥɢ�ɞɜɚ�ɩɚɪɚɰɟɧɬɟɡɚ�ɩɨ�ɛɨɤɚɦ�ɨɬ�ɨɫɧɨɜɧɨɝɨ�ɪɚɡɪɟɡɚ� ɫ�ɨɪɢɟɧɬɚɰɢɟɣ�ɩɨ�ɧɚɩɪɚɜɥɟɧɢɸ�
ɤ� ɨɫɧɨɜɧɨɦɭ� ɪɚɡɪɟɡɭ�� ɱɟɪɟɡ� ɤɨɬɨɪɵɟ� ɜɜɨɞɢɥɢ� ɢɧɤɥɢɧɚɰɢɨɧɧɭɸ� ɢɝɥɭ� ɢ� ɩɪɨɜɨɞɢɥɢ� ɜɤɥɢɧɢɜɚɧɢɟ� ɭɱɚɫɬɤɚ�
ɪɚɞɭɠɤɢ�ɜ�ɤɥɢɩɫɭ�ɝɚɩɬɢɤ�ɥɢɧɡɵ��ɉɨɫɥɟ�ɮɢɤɫɚɰɢɢ�ɥɢɧɡɵ�ɩɪɨɜɨɞɢɥɢ�ɩɪɨɦɵɜɚɧɢɟ�ɜɢɫɤɨɷɥɚɫɬɢɤɚ�ɢɡ�ɩɟɪɟɞɧɟɣ�
ɤɚɦɟɪɵ�ɫɛɚɥɚɧɫɢɪɨɜɚɧɧɵɦ�ɫɨɥɟɜɵɦ�ɪɚɫɬɜɨɪɨɦ��ɉɨ�ɡɚɜɟɪɲɟɧɢɸ�ɨɩɟɪɚɰɢɢ�ɩɪɨɢɡɜɨɞɢɥɢ�ɢɧɟɤɰɢɸ�ɪɚɫɬɜɨɪɚ�
ɚɧɬɢɛɢɨɬɢɤɚ� ɫɭɛɤɨɧɶɸɤɬɢɜɚɥɶɧɨ�� ɇɚɦɢ� ɧɟ� ɛɵɥɨ� ɨɬɦɟɱɟɧɨ� ɧɢɤɚɤɢɯ� ɜɧɭɬɪɢɨɩɟɪɚɰɢɨɧɧɵɯ� ɨɫɥɨɠɧɟɧɢɣ��
ɉɟɪɢɨɞ�ɧɚɛɥɸɞɟɧɢɸ�ɫɨɫɬɚɜɢɥ�ɨɬ����ɞɨ����ɦɟɫɹɰɟɜ�

Ɋɟɡɭɥɶɬɚɬɵ�ɢ�ɨɛɫɭɠɞɟɧɢɟ��
ɍ�ɜɫɟɯ�ɩɚɰɢɟɧɬɨɜ�ɩɨɫɥɟ�ɩɪɨɜɟɞɟɧɧɨɣ�ɨɩɟɪɚɰɢɢ�ɨɬɦɟɱɚɥɨɫɶ�ɫɬɨɣɤɨɟ�ɫɭɛɴɟɤɬɢɜɧɨɟ�ɭɥɭɱɲɟɧɢɟ�ɡɪɟɧɢɹ��

ɍɥɭɱɲɟɧɢɟ�ɡɪɟɧɢɹ�ɧɚɪɚɫɬɚɥɨ�ɩɨɫɬɟɩɟɧɧɨ�ɞɨɫɬɢɝɚɹ�ɦɚɤɫɢɦɭɦɚ�ɤ�����ɦɟɫɹɰɚɦ�ɢ�ɜ�ɩɨɫɥɟɞɭɸɳɟɦ�ɨɫɬɚɜɚɥɨɫɶ�
ɫɬɚɛɢɥɶɧɵɦ��ȼ�ɩɨɫɥɟɨɩɟɪɚɰɢɨɧɧɨɦ�ɪɚɧɧɟɦ�ɢ�ɩɨɡɞɧɟɦ�ɩɟɪɢɨɞɚɯ�ɧɢɤɚɤɢɯ�ɨɫɥɨɠɧɟɧɢɣ�ɧɟ�ɧɚɛɥɸɞɚɥɨɫɶ��ɍ�
ɜɫɟɯ�ɩɚɰɢɟɧɬɨɜ�ɜ�ɫɪɨɤɢ���������������������ɦɟɫɹɰɟɜ�ɩɪɨɜɨɞɢɥɢɫɶ�ɫɬɚɧɞɚɪɬɧɵɟ�ɨɛɫɥɟɞɨɜɚɧɢɹ��ɜɢɡɢɨɦɟɬɪɢɹ��
ɬɨɧɨɦɟɬɪɢɹ��ɪɟɮɪɚɤɬɨɦɟɬɪɢɹ�ɩɨɞɫɱɟɬ�ɷɧɞɨɬɟɥɢɚɥɶɧɵɯ�ɤɥɟɬɨɤ�ɪɨɝɨɜɢɰɵ��ɤɟɪɚɬɨɬɨɩɨɝɪɚɮɢɹ�ɢ�ɨɛɟɪɨɦɟɬɪɢɹ�
ɪɨɝɨɜɢɰɵ�ɧɚ�ɩɪɢɛɨɪɟ�7UDFH\��ɩɚɯɢɦɟɬɪɢɹ��ɨɛɫɥɟɞɨɜɚɧɢɟ�ɝɥɚɡɧɨɝɨ�ɞɧɚ��ɬɚɛ�����

Ɍɚɛɥɢɰɚ��
ɍɫɪɟɞɧɟɧɧɵɟ�ɡɧɚɱɟɧɢɹ�ɨɫɧɨɜɧɵɯ�ɮɭɧɤɰɢɨɧɚɥɶɧɵɯ�ɢ�ɨɪɝɚɧɢɱɟɫɤɢɯ�ɩɨɤɚɡɚɬɟɥɟɣ�ɜ�ɞɢɧɚɦɢɤɟ�
ɉɚɪɚɦɟɬɪɵ Ⱦɨ�ɨɩɟɪɚɰɢɢ ��ɦɟɫ ���ɦɟɫ ���ɦɟɫ ���ɦɟɫ

Ɉɫɬɪɨɬɚ�ɡɪɟɧɢɹ ɛ?ɤ�����������
ɫ?ɤ����������

ɛ?ɤ���������
ɫ?ɤ���������

ɛ?ɤ�����������
ɫ?ɤ���������

ɛ?ɤ���������
ɫ?ɤ���������

ɛ?ɤ���������
ɫ?ɤ���������

Ɋɟɮɪɚɤɬɨɦɟɬɪɢɹ�
ɜɟɥɢɱɢɧɚ�

ɫɮɟɪɨɤɨɦɩɨɧɟɧɬɚ
����������Ⱦɩɬɪ� ����������Ⱦɩɬɪ� ����������Ⱦɩɬɪ� ���������Ⱦɩɬɪ� ���������Ⱦɩɬɪ�

Ʉɟɪɚɬɨɦɟɬɪɢɹ ���������Ⱦɩɬɪ ���������Ⱦɩɬɪ ���������Ⱦɩɬɪ ���������Ⱦɩɬɪ ���������Ⱦɩɬɪ
ɉɚɯɢɦɟɬɪɢɹ�

�Ɉɬɧɨɫɢɬɟɥɶɧɚɹ�
ɜɟɥɢɱɢɧɚ�

�������ɦɤɦ �������ɦɤɦ ������ɦɤɦ �������ɦɤɦ �������ɦɤɦ

Ʉɨɥ�
ɗɧɞɨɬɟɥɢɨɰɢɬɨɜ

��������
ɤɥ�ɦɦ�

��������
ɤɥ�ɦɦ�

��������
ɤɥ�ɦɦ�

��������
ɤɥ�ɦɦ�

��������
ɤɥ�ɦɦ�
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ȼ� ɪɟɡɭɥɶɬɚɬɟ� ɩɨɞɫɱɟɬɚ� ɫɪɟɞɧɢɯ� ɡɧɚɱɟɧɢɣ� ɛɵɥɢ� ɩɨɥɭɱɟɧɵ� ɫɥɟɞɭɸɳɢɟ� ɞɚɧɧɵɟ�� ɨɫɬɪɨɬɚ� ɡɪɟɧɢɹ� ɛɟɡ�
ɤɨɪɪɟɤɰɢɢ� ����������� ɫ� ɦɚɤɫɢɦɚɥɶɧɨɣ� ɤɨɪɪɟɤɰɢɟɣ� ����������� ɫɮɟɪɨɷɤɜɢɜɚɥɟɧɬ� ±� ��������� Ⱦɩɬɪ���
ɰɢɥɢɧɞɪɢɱɟɫɤɢɣ� ɤɨɦɩɨɧɟɧɬ� ±� �������� Ⱦɩɬɪ��� ɤɟɪɚɬɨɦɟɬɪɢɹ� ���������� Ⱦɩɬɪ��� ɫɢɥɚ� ɪɟɮɪɚɤɰɢɢ� ɜ� ɡɨɧɟ�
ɷɤɬɚɡɢɢ����������Ⱦɩɬɪ�� �Ɋɢɫ����� ɬɨɥɳɢɧɚ�ɪɨɝɨɜɢɰɵ�ɜ�ɰɟɧɬɪɚɥɶɧɨɣ�ɱɚɫɬɢ��������ɦɤɦ���ɨɛɟɪɚɰɢɹ�ɧɢɡɤɨɝɨ�
ɩɨɪɹɞɤɚ�±�ɞɟɮɨɤɭɫ�ɞɨ�ɨɩɟɪɚɰɢɢ�ɫɨɫɬɚɜɢɥɚ�����������ȝ�ɩɨɫɥɟ�ɨɩɟɪɚɰɢɢ�ɟɟ�ɡɧɚɱɟɧɢɟ�ɫɨɫɬɚɜɢɥɨ��������ȝ��
ɨɛɳɢɟ�ɨɛɟɪɚɰɢɢ�ɜɵɫɨɤɨɝɨ�ɩɨɪɹɞɤɚ�ɞɨ�ɨɩɟɪɚɰɢɢ�ɫɨɫɬɚɜɢɥɢ������������ȝ�ɩɨɫɥɟ�ɨɩɟɪɚɰɢɢ�ɨɧɢ�ɫɨɫɬɚɜɢɥɢ�
�����������ȝ��Ɋɢɫ�����

ȼ�ɩɨɫɥɟɨɩɟɪɚɰɢɨɧɧɨɦ�ɧɚɛɥɸɞɟɧɢɢ�ɧɢɤɚɤɢɯ�ɨɫɥɨɠɧɟɧɢɣ�ɜ�ɪɚɧɧɟɦ�ɢ�ɩɨɡɞɧɟɦ�ɩɟɪɢɨɞɟ�ɧɟ�ɧɚɛɥɸɞɚɥɨɫɶ��
ȼ�ɩɟɪɢɨɞ�ɧɚɛɥɸɞɟɧɢɹ�ɮɚɤɢɱɧɚɹ�ɂɈɅ�ɡɚɧɢɦɚɥɚ�ɰɟɧɬɪɚɥɶɧɨɟ�ɫɬɚɛɢɥɶɧɨɟ�ɩɨɥɨɠɟɧɢɟ�ɜ�ɩɟɪɟɞɧɟɣ�ɤɚɦɟɪɟ��ɉɨ�
ɞɚɧɧɵɦ�ɷɧɞɨɬɟɥɢɚɥɶɧɨɝɨ�ɦɢɤɪɨɫɤɨɩɚ�ɜ�ɞɢɧɚɦɢɤɟ�ɧɟ�ɧɚɛɥɸɞɚɥɨɫɶ�ɡɧɚɱɢɬɟɥɶɧɨɝɨ�ɭɦɟɧɶɲɟɧɢɹ�ɤɨɥɢɱɟɫɬɜɚ�
ɷɧɞɨɬɟɥɢɚɥɶɧɵɯ�ɤɥɟɬɨɤ��ɬɚɛ����

Ɍɚɤɢɦ�ɨɛɪɚɡɨɦ�ɢɦɩɥɚɧɬɚɰɢɹ�ɮɚɤɢɱɧɵɯ�ɂɈɅ�ɭ�ɩɚɰɢɟɧɬɨɜ�ɫɨ�ɫɪɟɞɧɟɣ�ɢ�ɫɥɚɛɨɣ�ɫɬɟɩɟɧɶɸ�ɬɨɱɟɱɧɵɦ�ɤɨɧɭɫɨɦ�
ɫ� ɩɪɟɜɚɥɢɪɨɜɚɧɢɟɦ� ɫɮɟɪɢɱɟɫɤɨɝɨ� ɤɨɦɩɨɧɟɧɬɚ� ɩɨɡɜɨɥɹɟɬ� ɤɨɪɪɢɝɢɪɨɜɚɬɶ� ɪɟɮɪɚɤɰɢɨɧɧɭɸ� ɚɦɟɬɪɨɩɢɸ��
Ʉɪɨɦɟ� ɬɨɝɨ�ɩɪɚɜɢɥɶɧɨɟ� ɪɚɫɩɨɥɨɠɟɧɢɟ�ɨɩɟɪɚɰɢɨɧɧɨɝɨ� ɪɚɡɪɟɡɚ�ɩɨɡɜɨɥɹɟɬ� ɪɟɞɭɰɢɪɨɜɚɬɶ� ɚɫɬɢɝɦɚɬɢɱɟɫɤɢɣ�
ɤɨɦɩɨɧɟɧɬ� ɪɟɮɪɚɤɰɢɨɧɧɨɣ� ɚɦɟɬɪɨɩɢɢ��ɉɨɥɧɚɹ� ɨɛɪɚɬɢɦɨɫɬɶ� ɞɚɧɧɨɣ� ɨɩɟɪɚɰɢɢ� ɬɚɤɠɟ� ɹɜɥɹɟɬɫɹ� ɨɞɧɢɦ�ɢɡ�
ɩɪɟɢɦɭɳɟɫɬɜ�ɷɬɨɣ�ɯɢɪɭɪɝɢɢ��

Ɋɢɫ���Ⱦɨ�ɢ�ɩɨɫɥɟ�ɨɩɟɪɚɰɢɨɧɧɨɟ�ɫɨɫɬɨɹɧɢɟ�ɤɟɪɚɬɨɬɨɩɨɝɪɚɮɢɢ�ɩɚɰɢɟɧɬɚ�ɫ�ɤɟɪɚɬɨɤɨɧɭɫɨɦ�
ɢɦɩɥɚɧɬɢɪɨɜɚɧɧɨɣ�ɮɚɤɢɱɧɨɣ�ɥɢɧɡɨɣ�

ɉɨɥɭɱɟɧɧɵɟ� ɞɚɧɧɵɟ� ɨɛ� ɢɡɦɟɧɟɧɢɹɯ� ɡɪɢɬɟɥɶɧɵɯ�ɮɭɧɤɰɢɣ� ɜ� ɞɢɧɚɦɢɤɟ� ɩɨɫɥɟ� ɢɦɩɥɚɧɬɚɰɢɹ�ɮɚɤɢɱɧɵɯ�
ɂɈɅ� ɭ� ɩɚɰɢɟɧɬɨɜ� ɫɨ� ɫɪɟɞɧɟɣ� ɢ� ɫɥɚɛɨɣ� ɫɬɟɩɟɧɶɸ� ɬɨɱɟɱɧɵɦ� ɤɨɧɭɫɨɦ� ɫ� ɩɪɟɜɚɥɢɪɨɜɚɧɢɟɦ� ɫɮɟɪɢɱɟɫɤɨɝɨ�
ɤɨɦɩɨɧɟɧɬɚ�ɩɨɡɜɨɥɹɸɬ�ɪɟɤɨɦɟɧɞɨɜɚɬɶ�ɞɚɧɧɭɸ�ɩɪɨɰɟɞɭɪɭ�ɞɥɹ�ɲɢɪɨɤɨɝɨ�ɢɫɩɨɥɶɡɨɜɚɧɢɹ�
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Ɋɢɫ���Ⱦɨ�ɢ�ɩɨɫɥɟɨɩɟɪɚɰɢɨɧɧɨɟ�ɫɨɫɬɨɹɧɢɟ�ɚɛɟɪɪɨɦɟɬɪɢɱɟɫɤɢɯ�ɩɨɤɚɡɚɬɟɥɟɣ�ɭ�ɩɚɰɢɟɧɬɚ�ɫ�
ɤɟɪɚɬɨɤɨɧɭɫɨɦ�ɫ�ɢɦɩɥɚɧɬɢɪɨɜɚɧɧɨɣ�ɮɚɤɢɱɧɨɣ�ɥɢɧɡɨɣ�

Ɋɢɫ���ɋɨɫɬɨɹɧɢɟ�ɤɨɥɢɱɟɫɬɜɚ�ɷɧɞɨɬɟɥɢɚɥɶɧɵɯ�ɤɥɟɬɨɤ�ɱɟɪɟɡ�ɝɨɞ�ɩɨɫɥɟ�ɢɦɩɥɚɧɬɚɰɢɢ�ɮɚɤɢɱɧɨɣ�
ɂɈɅ�
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ȼɵɜɨɞɵ�
ɂɦɩɥɚɧɬɚɰɢɹ� ɮɚɤɢɱɧɨɣ� ɂɈɅ� ɭ� ɩɚɰɢɟɧɬɨɜ� ɫɨ� ɫɪɟɞɧɟɣ� ɢ� ɫɥɚɛɨɣ� ɫɬɟɩɟɧɶɸ� ɬɨɱɟɱɧɵɦ� ɤɨɧɭɫɨɦ� ɫ�

ɩɪɟɜɚɥɢɪɨɜɚɧɢɟɦ� ɫɮɟɪɢɱɟɫɤɨɝɨ� ɤɨɦɩɨɧɟɧɬɚ� ɞɚɟɬ� ɫɬɨɣɤɢɣ�ɮɭɧɤɰɢɨɧɚɥɶɧɵɣ� ɷɮɮɟɤɬ��Ʌɭɱɲɢɟ�ɪɟɡɭɥɶɬɚɬɵ�
ɩɨɥɭɱɟɧɵ� ɭ� ɩɚɰɢɟɧɬɨɜ� ɫ� ɤɟɪɚɬɨɤɨɧɭɫɨɦ�� ɫ� ɚɫɬɢɝɦɚɬɢɡɦɨɦ� ɞɨ� ���� ɞɢɨɩɬɪɢɣ�� ɇɚɛɥɸɞɟɧɢɟ� ɩɚɰɢɟɧɬɨɜ� ɜ�
ɞɢɧɚɦɢɤɟ�ɩɨɡɜɨɥɹɟɬ�ɭɬɜɟɪɠɞɚɬɶ�ɨ�ɛɟɡɨɩɚɫɧɨɫɬɢ�ɞɚɧɧɨɣ�ɩɪɨɰɟɞɭɪɵ�ɢ�ɫɬɚɛɢɥɶɧɨɫɬɢ�ɡɪɢɬɟɥɶɧɵɯ�ɮɭɧɤɰɢɣ�
ɩɨɫɥɟ�ɧɟɟ�ɜ�ɪɚɧɧɟɦ�ɢ�ɩɨɡɞɧɟɦ�ɩɟɪɢɨɞɟ��Ɉɫɧɨɜɵɜɚɹɫɶ�ɧɚ�ɩɨɥɭɱɟɧɧɵɯ�ɞɚɧɧɵɯ�ɦɨɠɧɨ�ɪɟɤɨɦɟɧɞɨɜɚɬɶ�ɞɚɧɧɵɣ�
ɦɟɬɨɞ�ɥɟɱɟɧɢɹ�ɤɚɤ�ɚɥɶɬɟɪɧɚɬɢɜɭ�ɫɭɳɟɫɬɜɭɸɳɢɦ�ɦɟɬɨɞɢɤɚɦ��

ɅɂɌȿɊȺɌɍɊȺ

��� &DUROLQH�3��$QGUH�0��.LQRVKLWD�%��DQG�&KRR��-�(WLRORJ\��'LDJQRVLV��DQG�0DQDJHPHQW�RI�.HUDWRFRQXV��
1HZ�7KRXJKWV�DQG�1HZ�8QGHUVWDQGLQJV��3DFL¿F�8QLYHUVLW\�&ROOHJH�RI�2SWRPHWU\��ɉɪɨɜɟɪɟɧɨ���ɫɟɧɬɹɛɪɹ�
������

��� 1RWWLQJKDP�-��3UDFWLFDO�REVHUYDWLRQV�RQ�FRQLFDO�FRUQHD��DQG�RQ�WKH�VKRUW�VLJKW��DQG�RWKHU�GHIHFWV�RI�YLVLRQ�
FRQQHFWHG�ZLWK�LW��/RQGRQ��-��&KXUFKLOO��������

��� 86�1DWLRQDO�(\H�,QVWLWXWH��)DFWV�$ERXW�7KH�&RUQHD�DQG�&RUQHDO�'LVHDVH�.HUDWRFRQXV��$FFHVVHG����)HE�
������

��� .HQQHG\�5+��%RXUQH�:0��'\HU�-$��$����\HDU�FOLQLFDO�DQG�HSLGHPLRORJLF�VWXG\�RI�NHUDWRFRQXV��$P�-�
2SKWKDOPRO�������0DU�������������������

��� Ʉɟɪɢɦɨɜ�Ʉ�Ɍ��ɂɧɜɚɥɢɞɧɨɫɬɶ�ɢ�ɪɟɚɛɢɥɢɬɚɰɢɹ�ɢɧɜɚɥɢɞɨɜ�ɩɨ�ɡɪɟɧɢɸ�ɜ�Ⱥɡɟɪɛɚɣɞɠɚɧɟ��Ɇɨɧɨɝɪɚɮɢɹ��
Ȼɚɤɭ������������ɫɬɪ�

��� .RHQLJ�6%��%LODWHUDO�UHFXUUHQW�VHOI�LQGXFHG�NHUDWRFRQXV��(\H�&RQWDFW�/HQV�������1RY��������������
��� 0F0RQQLHV�&:��%RQHKDP�*&��.HUDWRFRQXV��DOOHUJ\�� LWFK��H\H�UXEELQJ�DQG�KDQG�GRPLQDQFH��&OLQ�([S�

2SWRP�������1RY���������������
��� %DZD]HHU�$0��+RGJH�:*��/RULPHU�%��$WRS\�DQG�NHUDWRFRQXV��D�PXOWLYDULDWH�DQDO\VLV��%U�-�2SKWKDOPRO��

�����$XJ��������������
��� -DIUL� %�� /LFKWHU� +�� 6WXOWLQJ� 5'�� $V\PPHWULF� NHUDWRFRQXV� DWWULEXWHG� WR� H\H� UXEELQJ�� &RUQHD�� �����

$XJ��������������
����5DX�0��'DXVFK�'��,QWUDVWURPDO�FRUQHDO�ULQJ�LPSODQWDWLRQ�IRU�WKH�FRUUHFWLRQ�RI�P\RSLD�����PRQWK�IROORZ�

XS�&DWDUDFW�5HIUDFWLYH�VXUJHU\������)HE�������������
���� &ROLQ�-���&RFKHQHU�%���6DYDU\�*���HW�DO��&RUUHFWLQJ�NHUDWRFRQXV�ZLWK�LQWUDFRUQHDO�ULQJV��-�&DWDUDFW�5HIUDFWLYH�

VXUJHU\�$XJ��������������������
����<DQRII�0��'XNHU�-�2SKWKDOPRORJ\��²��QG�(G���²�0RVE\��������²�,6%1���������������
����86�)'$��1HZ�+XPDQLWDULDQ�'HYLFH�$SSURYDO�,17$&6�3UHVFULSWLRQ�,QVHUWV�IRU�.HUDWRFRQXV���+�������
���� 6LPRQ�*��3DUHO� -0��/HH�:��.HUYLFN�*1��*HO� LQMHFWLRQ�DGMXVWDEOH�NHUDWRSODVW\��*UDHIHV�$UFK�&OLQ�([S�

2SKWKDOPRO����������������������
����5XFNKRIHU�-��&OLQLFDO�DQG�KLVWRORJLFDO�VWXGLHV�RQ�WKH�LQWUDVWURPDO�FRUQHDO�ULQJ�VHJPHQWV��,&56��,QWDFV��.OLQ�

0RQDWVEO�$XJHQKHLONG�������$XJ���������������
����0LUDQGD�'��6DUWRUL�0��)UDQFHVFRQL�&��$OOHPDQQ�1��)HUUDUD�3��&DPSRV�0��)HUUDUD�LQWUDVWURPDO�FRUQHDO�ULQJ�

VHJPHQWV�IRU�VHYHUH�NHUDWRFRQXV��-�5HIUDFW�6XUJ�������1RY�'HF���������������
����&XVWRPL]HG�SDFK\PHWULF�JXLGHG�HSLWKHOLDO�GHEULGHPHQW�IRU�FRUQHDO�FROODJHQ�FURVV�OLQNLQJ��.\PLRQLV�*'��

'LDNRQLV�9)��&RVNXQVHYHQ�(��-DQNRY�0��<RR�6+��3DOOLNDULV�,*��%0&�2SKWKDOPRO�������$XJ����������
���� -DEEXU� 1�6��� 6WDUN�:�-��� *UHHQ�:�5�� &RUQHDO� HFWDVLD� DIWHU� ODVHU�DVVLVWHG� LQ� VLWX� NHUDWRPLOHXVLV��$UFK��

2SKWKDO�����������±������������
����&ROLQ�-��9HORX�6��&XUUHQW�VXUJLFDO�RSWLRQV�IRU�NHUDWRFRQXV���-�&DWDUDFW�5HIUDFW�6XUJ�������)HE�����������

����
����%HUJPDQVRQ�-3��)DUPHU�(-��$�UHWXUQ�WR�SULPLWLYH�SUDFWLFH"�5DGLDO�NHUDWRWRP\�UHYLVLWHG��&RQW�/HQV�$QWHULRU�

(\H��������������±����
����/RPEDUGL�0��$EERQGDQ]D�0�$V\PPHWULF�UDGLDO�NHUDWRWRP\�IRU�WKH�FRUUHFWLRQ�RI�NHUDWRFRQXV��-�5HIUDFW�

6XUJ�������0D\�-XQ�������������
����%URZQ�'��1DWLRQDO�.HUDWRFRQXV�)RXQGDWLRQ��5HVHDUFK�2YHUYLHZ��KWWS���ZZZ�QNFI�RUJ���$FFHVVHG����)HE�

������
���� 6FKLUPEHFN�7�� 3DXOD� -6��0DUWLQ� /)�� &URVLR� )LOKR�+�� 5RPDR� (�� (I¿FDF\� DQG� ORZ� FRVW� LQ� NHUDWRFRQXV�

WUHDWPHQW�ZLWK�ULJLG�JDV�SHUPHDEOH�FRQWDFW� OHQV��$UT�%UDV�2IWDOPRO�������0DU�$SU���������������(SXE�
�����0D\�����
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���� -DYDGL�0$��0RWODJK�%)��-DIDULQDVDE�05��5DEEDQLNKDK�=��$QLVVLDQ�$��6RXUL�+��<D]GDQL�6��2XWFRPHV�RI�
SHQHWUDWLQJ�NHUDWRSODVW\�LQ�NHUDWRFRQXV��&RUQHD�������1RY�������������

����0DPDOLV�1��$QGHUVRQ�&:��.UHLVOHU�.5��/XQGHUJDQ�0.��2OVRQ�5-��&KDQJLQJ�WUHQGV�LQ�WKH�LQGLFDWLRQV�IRU�
SHQHWUDWLQJ�NHUDWRSODVW\��$UFK�2SKWKDOPRO�������2FW�������������±���

����$O�0H]DLQH� +��:DJRQHU� 0'�� 5HSHDW� SHQHWUDWLQJ� NHUDWRSODVW\�� LQGLFDWLRQV�� JUDIW� VXUYLYDO�� DQG� YLVXDO�
RXWFRPH��%U�-�2SKWKDOPRO�������0DU��������������

����(O�'DQDVRXU\�0$�� HW� DO��&RPSDULVRQ�RI� LULV�¿[HG�$UWLVDQ� OHQV� LPSODQWDWLRQ�ZLWK� H[FLPHU� ODVHU� LQ� VLWX�
NHUDWRPLOHXVLV�LQ�FRUUHFWLQJ�P\RSLD�EHWZHHQ�������DQG��������GLRSWHUV��D�UDQGRPL]HG�VWXG\��2SKWKDOPRORJ\�
�����������������

���� 6DQGHUV�'5��0DWFKHG�SRSXODWLRQ�FRPSDULVRQ�RI�WKH�9LVLDQ�LPSODQWDEOH�FROODPHU�OHQV�DQG�VWDQGDUG�/$6,.�
IRU�P\RSLD�RI�������WR�������GLRSWHUV��-�5HIUDFW�6XUJ����������������

���� 6FKDOOKRUQ�6�� HW� DO��5DQGRPL]HG�SURVSHFWLYH� FRPSDULVRQ�RI�9LVLDQ� WRULF� LPSODQWDEOH� FROODPHU� OHQV� DQG�
FRQYHQWLRQDO� SKRWRUHIUDFWLYH� NHUDWHFWRP\� IRU� PRGHUDWH� WR� KLJK� P\RSLF� DVWLJPDWLVP�� -� 5HIUDFW� 6XUJ�
����������������

����%XGR�&��%DUWHOV�0&��YDQ�5LM�*��,PSODQWDWLRQ�RI�$UWLVDQ�WRULF�SKDNLF�LQWUDRFXODU�OHQVHV�IRU�WKH�FRUUHFWLRQ�
RI�DVWLJPDWLVP�DQG�VSKHULFDO�HUURUV�LQ�SDWLHQWV�ZLWK�NHUDWRFRQXV�-�5HIUDFW�6XUJ���������������������

����9HQWHU�-��$UWLVDQ�SKDNLF�LQWUDRFXODU�OHQV�LQ�SDWLHQWV�ZLWK�NHUWRFRQXV�-�5HIUDFW�6XUJ���������������������
����.DPEXURJOX�*��(UWDQ�$��%DKDGLU�0��,PSODQWDWLRQ�RI�$UWLVDQ�WRULF�SKDNLF�LQWUDRFXODU�OHQV�IROORZLQJ�,QWDFV�

LQ�SDWLHQW�ZLWK�NHUDWRFRQXV��-�5HIUDFW�6XUJ��������������������
����/XLV� ,]TXLHUGR��+HQULTXH]�$��0F&DUWK\�0��$UWLÀH[� SKDNLF� LQWUDRFXODU� OHQV� LPSODQWDWLRQ� DIWHU� FRUQHDO�

FURVV�OLQNLQJ�LQ�NHUDWRFRQLF�H\HV��������MXO\���ZZZ�RVQVXSHUVLWH�FRP�YLHZ�DVS["ULG �����
����*XSWD�'��³.HUDWRFRQXV�$�FOLQLFDO�XSGDWH´�27�MXO\���������S���
����%UDXZHLOHU�3+��:HKOHU�7��%XVLQ�0��+LJK�LQFLGHQFH�RI�FDWDUDFW�IRUPDWLRQ�DIWHU�LPSODQWDWLRQ�RI�D�VLOLFRQH�

SRVWHULRU�FKDPEHU�OHQV�LQ�SKDNLF��KLJKO\�P\RSLF�H\HV��2SKWKDOPRORJ\���������������±��
����*DODUUHWD�0LUD�'-��<RR�6+��%DLNRII�*��$]DU�'7��$QWHULRU�FKDPEHU�SKDNLF�,2/V��,Q��$]DU�'7��HG��,QWUDRFXODU�

OHQVHV�LQ�FDWDUDFW�DQG�UHIUDFWLYH�VXUJHU\��3KLODGHOSKLD��:%�6DXQGHUV����������±���
����5XL]�0RUHQR�-0��$OLR�-/��3HUH]�6DQWRQMD�--��5HWLQDO�GHWDFKPHQW�LQ�SKDNLF�H\HV�ZLWK�DQWHULRU�FKDPEHU�

LQWUDRFXODU�OHQVHV�WR�FRUUHFW�VHYHUH�P\RSLD��$P�-�2SKWKDOPRO��������������±��
���� 6LQJK�'��6LQJK�,5��8VH�RI�WKH�:RUVW�6LQJK�OREVWHU�FODZ�LQWUDRFXODU�OHQV�LQ�FKLOGUHQ��2SKWKDOPLF�3UDFW��

����������
����0HQH]R�-/��&LVQHURV�$/��5RGULJXH]�6DOYDGRU�9��(QGRWKHOLDO�VWXG\�RI�LULV�FODZ�SKDNLF�OHQVHV��IRXU�\HDU�

IROORZ�XS��-�&DWDUDFW�5HIUDFW�6XUJ��������������±���
����$UQp�-/��+RDQJ�;XDQ�7��3RVWHULRU�FKDPEHU�SKDNLF�,2/��,Q��$]DU�'7��HG��,2/V�LQ�FDWDUDFW�DQG�UHIUDFWLYH�

VXUJHU\��3KLODGHOSKLD��:%�6DXQGHUV����������±���
����$UQp� -/�� /HVXHXU� /&�� 3KDNLF� SRVWHULRU� FKDPEHU� OHQVHV� IRU� KLJK� P\RSLD�� IXQFWLRQDO� DQG� DQDWRPLFDO�

RXWFRPHV��-�&DWDUDFW�5HIUDFW�6XUJ�������������±���

5ԥúLGԥOL]DGԥ�(�.�

.(5$72.2186/8�;Ԥ67Ԥ/Ԥ5'Ԥ�5()5$.6,21�4h68581�

.25(.6ø<$6,1'$�g1�.$0(5$�)$.ø.�/ø1=$/$5,1,1�ø03/$17$6ø<$6,1,1�
()(.7ø9/ø<ø�

$NDGHPLN�=ΩULIΩ�ΨOL\HYD�DGÕQD�0LOOL�2IWDOPRORJL\D�0ΩUNΩ]L��%DNÕ�ú���$]ΩUED\FDQ
%DNÕ�(OPL�3UDNWLNL�*|]�;ΩVWΩOLNOΩUL�.OLQLNDVÕ��%DNÕ

$oDU�V|]OԥU��©9HULÀH[ª�|Q�NDPHUD�IDNLN�OLQ]DODUÕ��NHUDWRNRQXV�
 

;h/$6Ԥ

0ԥTVԥG��.HUDWRNRQXVOX�[ԥVWԥOԥUGԥ�UHIUDNVLRQ�T�VXUXQ�NRUUHNVL\DVÕQGD�|Q�NDPHUD�IDNLN�OLQ]D�LPSODQWDVL\DVÕQÕQ�
HIIHNWLYOL\LQLQ�|\UԥQLOPԥVL��

0DWHULDO�Yԥ�0HWRGODU�����\DúÕQGDQ����\DúÕQDGԥN���[ԥVWԥ�����J|]��WԥGTLTDWD�GD[LO�ROPXúGXU��%�W�Q�J|]OԥUGԥ�
IDNLN�OLQ]DQÕQ�LPSODQWDVL\DVÕ�ԥPԥOL\DWÕ�DSDUÕOPÕúGúU��
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1ԥWLFԥOԥU��%�W�Q�ԥPԥOL\DWODU�IԥVDGVÕ]�NHoPLúGLU��%�W�Q�[ԥVWԥOԥUGԥ�EL]�IXQNVLRQDO�EԥUSD�ԥOGԥ�HWPLúGLN�EHOԥNL�
RUWDODPD�J|UPԥ�LWLOL\L�NRUUHNVL\DVÕ]����������Yԥ�NRUUHNVL\D�LOԥ���������WԥúNLO�HWPLúGLU��

<HNXQ��1ԥWLFԥOԥUGԥQ�EԥOOL�ROXQGX÷X�NLPL�EX��VXO�VDGԥ��JHUL\ԥ�TD\WDUÕOD�ELOԥQ�Yԥ�\D[úÕ�IXQNVLRQDO�EԥUSD�YHUԥQ�
ELU�P�DOLFԥ�YDVLWԥVLGLU�NL��EX��VXOX�JHQLú�WԥWELT��o�Q�W|YVL\ԥ�HWPԥN�RODU�

5DVKLGDOL]DGHK�(�.�

())(&7,91(66�2)�$17(5,25�&+$0%(5�3+$&,.�,175$2&8/$5�/(16�
,03/$17$7,21�,1�&255(&7,21�2)�5()5$&7,9(�(55256�,1�3$7,(176�
:,7+�.(5$72&2186�

1DWLRQDO�&HQWUH�RI�2SKWKDOPRORJ\�QDPHG�DIWHU�DFDG��=DULID�$OL\HYD��%DNX��$]HUEDLMDQ
%DNX�6FLHQWL¿FDO�3UDFWLFDO�&OLQLF�RI�(\H�'LVHDVHV��%DNX��$]HUEDLMDQ

.H\�ZRUGV��©9HULÀH[ª�FKDPEHU�SKDFLN�LQWUDRFXODU�OHQV��NHUDWRFRQXV�

6800$5<

3XUSRVH��7R�UHYHDO�WKH�HIIHFWLYHQHVV�RI�SKDFLN�,2/¶V�LPSODQWDWLRQ�LQ�NHUDWRFRQXV�SDWLHQWV�ZLWK�KLJK�UHIUDFWLYH�
HUURU��

0DWHULDO�DQG�0HWKRGV����SDWLHQWV�����H\HV��LQ�WKH�DJH�IURP����WR����\HDUV�ROG��$OO�H\HV�ZDV�LPSODQWHG�ZLWK�
SKDFLF�,2/V��

5HVXOWV�� $OO� VXUJHULHV� ZDV� SHUIRUPHG� ZLWKRXW� LQWUDRSHUDWLYH� FRPSOLFDWLRQV�� ,Q� DOO� SDWLHQWV� ZH� DFKLHYHG�
IXQFWLRQDO�VDWLVIDFWLRQ�ZLWK�DYHUDJH�YLVXDO�DFXLW\�ZLWKRXW�FRUUHFWLRQ����������DQG����������ZLWK�FRUUHFWLRQ��

&RQFOXVLRQ��$V�VHHQ�LQ�RXU�UHVXOWV�RIIHUHG�PHWKRG��LV�VDIH�DQG�VLPSOH�WUHDWPHQW�IRU�WKLV�NLQG�RI�SDWLHQWV��ZKLFK�
JLYH�KLJK�OHYHO�VDWLVIDFWLRQ�LQ�NHUDWRFRQXV�ZLWK�SUHYDLOHG�VSKHULFDO�FRPSRQHQW�

Ⱦɥɹ�ɤɨɪɪɟɫɩɨɧɞɟɧɰɢɢ�

Ɋɚɲɢɞɚɥɢɡɚɞɟ�ɗɪɝɸɧ�Ʉɚɦɚɥ�ɨɝɥɵ��ɜɪɚɱ�ɨɮɬɚɥɶɦɨɥɨɝ�ɨɬɞɟɥɚ�ɯɢɪɭɪɝɢɢ�ɤɚɬɚɪɚɤɬɵ�ɇɚɰɢɨɧɚɥɶɧɨɝɨ�ɐɟɧɬɪɚ�
Ɉɮɬɚɥɶɦɨɥɨɝɢɢ�ɢɦ��ɚɤɚɞɟɦɢɤɚ�Ɂɚɪɢɮɵ�Ⱥɥɢɟɜɨɣ��ɜɪɚɱ�ɨɮɬɚɥɶɦɨɥɨɝ�Ȼɚɤɢɧɫɤɨɣ�ɇɚɭɱɧɨ�ɂɫɫɥɟɞɨɜɚɬɟɥɶɫɤɨɣ�
Ʉɥɢɧɢɤɢ�Ƚɥɚɡɧɵɯ�Ȼɨɥɟɡɧɟɣ

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


