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ɍȾɄ����������������������

ɋɭɥɬɚɧɨɜɚ�Ⱥ��ɂ���Ɇɢɪɢɲɨɜɚ�Ɇ��Ɏ�

ɄɅɂɇɂɄɈ�ɎɍɇɄɐɂɈɇȺɅɖɇɕȿ�ɊȿɁɍɅɖɌȺɌɕ�ɄɈɊɊȿɄɐɂɂ�
ɋɆȿɒȺɇɇɈȽɈ�ȺɋɌɂȽɆȺɌɂɁɆȺ�ɆȿɌɈȾɈɆ�)(072�/$6,.�

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

Ʉɥɸɱɟɜɵɟ�ɫɥɨɜɚ��ɫɦɟɲɚɧɧɵɣ�ɚɫɬɢɝɦɚɬɢɡɦ��ɦɟɬɨɞ�)(072�/$6,.�

Ⱥɫɬɢɝɦɚɬɢɡɦ�ɨɛɧɚɪɭɠɢɜɚɟɬɫɹ�ɜ�����ɝɥɚɡ��ɢ�ɛɨɥɶɲɟ��ɱɟɦ�ɭ�����ɧɚɫɟɥɟɧɢɹ�ɨɧ�ɛɵɜɚɟɬ�ɜɵɲɟ�����ɞɢɨɩɬɪɢɢ�
�'���ɱɬɨ�ɦɨɠɟɬ�ɩɨɜɥɢɹɬɶ�ɧɚ�ɨɫɬɪɨɬɭ�ɡɪɟɧɢɹ�ɛɟɡ�ɤɨɪɪɟɤɰɢɢ�>�@�ɋɦɟɲɚɧɧɵɣ�ɚɫɬɢɝɦɚɬɢɡɦ�ɹɜɥɹɟɬɫɹ�ɭɫɥɨɜɢ�
ɟɦ��ɜ�ɤɨɬɨɪɨɦ�ɦɟɪɢɞɢɚɧɨɦ�ɦɚɤɫɢɦɚɥɶɧɨɣ�ɦɨɳɧɨɫɬɢ�ɹɜɥɹɟɬɫɹ�ɦɢɨɩɢɹ��ɫɩɨɫɨɛɫɬɜɭɸɳɚɹ�ɩɨɩɚɞɚɧɢɸ�ɢɡɨ�
ɛɪɚɠɟɧɢɹ�ɡɚ�ɫɟɬɱɚɬɤɨɣ��ɚ�ɦɟɪɢɞɢɚɧɨɦ�ɦɢɧɢɦɚɥɶɧɨɣ�ɦɨɳɧɨɫɬɢ�ɹɜɥɹɟɬɫɹ�ɝɢɩɟɪɦɟɬɪɨɩɢɹ��ɫɩɨɫɨɛɫɬɜɭɸɳɚɹ�
ɩɨɩɚɞɚɧɢɸ�ɢɡɨɛɪɚɠɟɧɢɹ�ɩɟɪɟɞ� ɫɟɬɱɚɬɤɨɣ�� >�@�ɋɦɟɲɚɧɧɵɣ� ɚɫɬɢɝɦɚɬɢɡɦ� ɹɜɥɹɟɬɫɹ� ɨɞɧɨɣ�ɢɡ� ɜɚɠɧɵɯ�ɩɪɨ�
ɛɥɟɦ�ɫɨɜɪɟɦɟɧɧɨɝɨ�ɨɛɳɟɫɬɜɚ��ȼ�ɪɟɡɭɥɶɬɚɬɟ�ɫɦɟɲɚɧɧɨɝɨ�ɚɫɬɢɝɦɚɬɢɡɦɚ�ɜɫɟ�ɧɚɛɥɸɞɚɟɦɵɟ�ɩɪɟɞɦɟɬɵ�ɜɢɞɹɬɫɹ�
ɜ�ɢɫɤɚɠɟɧɧɨɦ�ɜɢɞɟ��Ʉɪɨɦɟ�ɷɬɢɯ�ɫɢɦɩɬɨɦɨɜ��ɩɚɰɢɟɧɬɵ��ɫɬɪɚɞɚɸɳɢɟ�ɫɦɟɲɚɧɧɵɦ�ɚɫɬɢɝɦɚɬɢɡɦɨɦ��ɨɬɦɟɱɚɸɬ�
ɛɵɫɬɪɭɸ�ɭɬɨɦɥɹɟɦɨɫɬɶ�ɩɪɢ�ɪɚɛɨɬɟ�ɬɪɟɛɭɸɳɟɣ�ɩɨɫɬɨɹɧɧɨɝɨ�ɜɧɢɦɚɧɢɹ�ɢ�ɤɨɧɰɟɧɬɪɚɰɢɢ��ɱɚɫɬɭɸ�ɝɨɥɨɜɧɭɸ�
ɛɨɥɶ��ɇɟɫɦɨɬɪɹ�ɧɚ�ɦɧɨɝɨɱɢɫɥɟɧɧɵɟ�ɢɫɫɥɟɞɨɜɚɧɢɹ��ɭɫɬɚɧɨɜɢɜɲɢɟ�ɷɮɮɟɤɬɢɜɧɨɫɬɶ��ɛɟɡɨɩɚɫɧɨɫɬɶ�ɢ�ɩɪɟɞɫɤɚ�
ɡɭɟɦɨɫɬɶ�ɦɟɬɨɞɚ�)HPWR�/$6,.�ɞɥɹ�ɥɟɱɟɧɢɹ�ɦɢɨɩɢɢ�>���@�ɝɢɩɟɪɦɟɬɪɨɩɢɢ�>���@��ɢ�ɦɢɨɩɢɱɟɫɤɨɝɨ�ɚɫɬɢɝɦɚ�
ɬɢɡɦɚ�>����@��ɨɬɧɨɫɢɬɟɥɶɧɨ�ɦɚɥɨ�ɢɫɫɥɟɞɨɜɚɧɢɣ�ɫɨɨɛɳɚɸɬ�ɨ�ɪɟɡɭɥɶɬɚɬɚɯ�ɅȺɋɂɄ�ɩɪɢ�ɥɟɱɟɧɢɢ�ɫɦɟɲɚɧɧɨɝɨ�
ɚɫɬɢɝɦɚɬɢɡɦɚ�

Ⱦɨ�ɩɨɫɥɟɞɧɟɝɨ�ɞɟɫɹɬɢɥɟɬɢɹ��ɯɢɪɭɪɝɢɱɟɫɤɚɹ�ɤɨɪɪɟɤɰɢɹ�ɚɫɬɢɝɦɚɬɢɡɦɚ�ɛɵɥɚ�ɫɨɫɪɟɞɨɬɨɱɟɧɚ�ɧɚ�ɞɭɝɨɨɛɪɚɡ�
ɧɵɯ�ɢ�ɩɨɩɟɪɟɱɧɵɯ�ɪɚɡɪɟɡɚɯ�ɪɨɝɨɜɢɰɵ��ȼ�ɩɨɫɥɟɞɧɟɟ�ɜɪɟɦɹ�ɷɤɫɢɦɟɪ�ɥɚɡɟɪɧɚɹ�ɤɨɪɪɟɤɰɢɹ�ɩɪɟɞɨɫɬɚɜɢɥɚ�ɚɥɶ�
ɬɟɪɧɚɬɢɜɧɵɟ�ɯɢɪɭɪɝɢɱɟɫɤɢɟ�ɬɟɯɧɢɤɢ�ɞɥɹ�ɤɨɪɪɟɤɰɢɢ�ɚɫɬɢɝɦɚɬɢɡɦɚ��>�@�

ɇɚ�ɫɟɝɨɞɧɹɲɧɢɣ�ɞɟɧɶ�ɫɦɟɲɚɧɧɵɣ�ɚɫɬɢɝɦɚɬɢɡɦ���ɷɬɨ�ɡɚɛɨɥɟɜɚɧɢɟ��ɤɨɬɨɪɨɟ�ɭɠɟ�ɞɨɥɝɨɟ�ɜɪɟɦɹ�ɧɟ�ɹɜɥɹɟɬɫɹ�
ɫɥɨɠɧɨɣ�ɩɪɨɛɥɟɦɨɣ�ɞɥɹ�ɪɟɮɪɚɤɰɢɨɧɧɵɯ�ɯɢɪɭɪɝɨɜ��ɋɦɟɲɚɧɧɵɣ�ɚɫɬɢɝɦɚɬɢɡɦ�ɹɜɥɹɟɬɫɹ�ɨɞɧɨɣ�ɢɡ�ɨɫɧɨɜɧɵɯ�
ɩɪɢɱɢɧ�ɪɚɡɜɢɬɢɹ�ɚɦɛɥɢɨɩɢɢ�ɜɵɫɨɤɨɣ�ɫɬɟɩɟɧɢ��ɜ�ɫɜɹɡɢ�ɫ�ɱɟɦ�ɪɟɤɨɦɟɧɞɨɜɚɧɚ�ɪɚɧɧɹɹ�ɤɨɪɪɟɤɰɢɹ�ɞɚɧɧɨɝɨ�ɜɢɞɚ�
ɚɦɟɬɪɨɩɢɢ�

ɗɤɫɢɦɟɪ�ɥɚɡɟɪɧɚɹ�ɤɨɪɪɟɤɰɢɹ�ɡɪɟɧɢɹ�ɩɨ�ɦɟɬɨɞɢɤɟ�)(072�/$6,.�ɹɜɥɹɟɬɫɹ�ɧɚɢɛɨɥɟɟ�ɪɚɫɩɪɨɫɬɪɚɧɟɧɧɵɦ�
ɦɟɬɨɞɨɦ�ɢɫɩɪɚɜɥɟɧɢɹ�ɫɦɟɲɚɧɧɨɝɨ�ɚɫɬɢɝɦɚɬɢɡɦɚ�

ɐɟɥɶ�ɪɚɛɨɬɵ��Ɉɰɟɧɢɬɶ�ɤɥɢɧɢɤɨ�ɮɭɧɤɰɢɨɧɚɥɶɧɵɟ�ɪɟɡɭɥɶɬɚɬɵ�ɨɩɟɪɚɰɢɢ�)(072�/$6,.�ɭ�ɩɚɰɢɟɧɬɨɜ�ɫɨ�
ɫɦɟɲɚɧɧɵɦ�ɚɫɬɢɝɦɚɬɢɡɦɨɦ�

Ɇɚɬɟɪɢɚɥ�ɢ�ɦɟɬɨɞɵ��Ɉɩɟɪɚɰɢɹ�)(072�/$6,.�ɛɵɥɚ�ɩɪɨɜɟɞɟɧɚ�ɧɚ����ɝɥɚɡɚɯ�����ɩɚɰɢɟɧɬɨɜ��ɦɟɬɨɞɨɦ�
ɚɛɥɹɰɢɢ�6WDQGDUW�6&$�7UHDWPHQW�0HWKRG�ɧɚ�ɷɤɫɢɦɟɪɧɨɦ�ɥɚɡɟɪɟ�0(/�����=HLVV��*HUPDQ\���ɪɨɝɨɜɢɱɧɵɣ�ɥɨ�
ɫɤɭɬ�ɮɨɪɦɢɪɨɜɚɥɫɹ�ɧɚ�ɮɟɦɬɨɫɟɤɭɧɞɧɨɦ�ɥɚɡɟɪɟ�9LVX0D[��=HLVV��*HUPDQ\���ɫ�ɞɨɨɩɟɪɚɰɢɨɧɧɵɦ�ɪɚɫɱɟɬɨɦ�ɧɚ�
ɚɩɩɚɪɚɬɟ�&56�0DVWHU��=HLVV��*HUPDQ\���ȼɨɡɪɚɫɬ�ɜɨɲɟɞɲɢɯ�ɜ�ɢɫɫɥɟɞɨɜɚɧɢɟ�ɩɚɰɢɟɧɬɨɜ�ɫɨɫɬɚɜɥɹɥ�ɨɬ����ɞɨ�
���ɥɟɬ�

ȼɫɟɦ�ɩɚɰɢɟɧɬɚɦ�ɩɪɨɜɨɞɢɥɨɫɶ�ɫɬɚɧɞɚɪɬɧɨɟ�ɞɨ��ɢ�ɩɨɫɥɟɨɩɟɪɚɰɢɨɧɧɨɟ�ɨɛɫɥɟɞɨɜɚɧɢɟ��ɜɤɥɸɱɚɸɳɟɟ��ɪɟɮ�
ɪɚɤɬɨɦɟɬɪɢɸ��ɜɢɡɨɦɟɬɪɢɸ��ɬɨɧɨɦɟɬɪɢɸ��ɨɩɬɢɱɟɫɤɭɸ�ɤɨɝɟɪɟɧɬɧɭɸ�ɬɨɦɨɝɪɚɮɢɸ��9LVDQWH�2&7��=HLVV���ɢɫ�
ɫɥɟɞɨɜɚɧɢɟ�ɩɟɪɟɞɧɟɝɨ�ɨɬɪɟɡɤɚ�ɝɥɚɡɚ�ɧɚ�ɲɟɣɦɩɮɥɸɝ�ɤɚɦɟɪɟ��3HQWDFDP�+5��

Ɉɛɳɢɣ�ɫɪɨɤ�ɧɚɛɥɸɞɟɧɢɹ�ɜɫɟɯ�ɩɚɰɢɟɧɬɨɜ�ɫɨɫɬɚɜɢɥ����ɦɟɫɹɰɟɜ�
ɉɪɢ�ɞɨɨɩɟɪɚɰɢɨɧɧɨɦ�ɨɛɫɥɟɞɨɜɚɧɢɢ�ɛɵɥɢ�ɩɨɥɭɱɟɧɵ�ɫɥɟɞɭɸɳɢɟ�ɞɚɧɧɵɟ��Ɉɫɬɪɨɬɚ�ɡɪɟɧɢɹ�ɛɟɡ�ɤɨɪɪɟɤɰɢɢ�

�������������Ɉɫɬɪɨɬɚ�ɡɪɟɧɢɹ�ɫ�ɤɨɪɪɟɤɰɢɟɣ������������ɋɮɟɪɨɷɤɜɢɜɚɥɟɧɬ�ɪɟɮɪɚɤɰɢɢ���������������ɐɢɥɢɧɞɪɢ�
ɱɟɫɤɢɣ�ɤɨɦɩɨɧɟɧɬ�������������ɞɩɬɪ��Ɍɨɥɳɢɧɚ�ɪɨɝɨɜɢɰɵ�ɜ�ɰɟɬɪɟ������������ɦɤɦ�

ɉɨɫɥɟ�ɩɪɨɜɟɞɟɧɧɵɯ�ɨɛɫɥɟɞɨɜɚɧɢɣ�ɜɫɟɦ�ɩɚɰɢɟɧɬɚɦ�ɛɵɥɚ�ɩɪɟɞɥɨɠɟɧɚ�ɨɩɟɪɚɰɢɹ�)HPWR�/DVLN��ȼɫɟ�ɞɨɨɩɟ�
ɪɚɰɢɨɧɧɵɟ�ɪɚɫɱɟɬɵ�ɩɪɨɜɨɞɢɥɢɫɶ�ɧɚ�ɚɩɩɚɪɚɬɟ�&56�0DVWHU��=HLVV��*HUPDQ\���

Ɉɩɟɪɚɰɢɹ� ɡɚɤɥɸɱɚɥɚɫɶ� ɜ� ɮɨɪɦɢɪɨɜɚɧɢɢ� ɪɨɝɨɜɢɱɧɨɝɨ� ɥɨɫɤɭɬɚ�� ɫ� ɩɨɦɨɳɶɸ� ɮɟɦɬɨɫɟɤɭɧɞɧɨɝɨ� ɥɚɡɟɪɚ�
9LVX0D[��=HLVV��*HUPDQ\���Ɍɨɥɳɢɧɚ�ɥɨɫɤɭɬɚ�ɭ�ɜɫɟɯ�ɩɚɰɢɟɧɬɨɜ�ɫɨɫɬɚɜɥɹɥɚ��������ɦɤɦ��Ⱦɢɚɦɟɬɪ�ɪɨɝɨɜɢɱ�
ɧɨɝɨ�ɥɨɫɤɭɬɚ��������ɦɦ��ɍɝɨɥ�ɫɪɟɡɚ�ɥɨɫɤɭɬɚ�����ɨ��ɉɨɡɢɰɢɹ�ɧɨɠɤɢ�ɥɨɫɤɭɬɚ�±�ɜɟɪɯɧɹɹ��Ⱦɚɥɟɟ�ɫɬɪɨɦɚ�ɪɨɝɨɜɢ�
ɰɵ�ɚɛɥɢɪɨɜɚɥɚɫɶ�ɦɟɬɨɞɨɦ�6WDQGDUW�6&$�7UHDWPHQW�0HWKRG�ɫ�ɩɨɦɨɳɶɸ�ɷɤɫɢɦɟɪɧɨɝɨ�ɥɚɡɟɪɚ�0(/�����=HLVV��
*HUPDQ\���ɉɪɢ�ɩɥɚɧɢɪɨɜɚɧɢɢ�ɨɩɟɪɚɰɢɢ�ɡɨɧɚ�ɚɛɥɹɰɢɢ�ɭ�ɜɫɟɯ�ɩɚɰɢɟɧɬɨɜ�ɫɨɫɬɚɜɥɹɥɚ�����ɦɦ��Ɍɨɥɳɢɧɚ�ɨɫɬɚ�
ɬɨɱɧɨɣ�ɫɬɪɨɦɵ�ɫɨɫɬɚɜɥɹɥɚ�ɜ�ɫɪɟɞɧɟɦ�����������ɦɤɦ�
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Ɋɟɡɭɥɶɬɚɬɵ�ɢ�ɨɛɫɭɠɞɟɧɢɹ��ȼɫɟ�ɩɚɰɢɟɧɬɵ�ɩɪɨɯɨɞɢɥɢ�ɩɨɥɧɨɟ�ɩɨɫɥɟɨɩɟɪɚɰɢɨɧɧɨɟ�ɨɛɫɥɟɞɨɜɚɧɢɟ�ɱɟɪɟɡ������
ɢ����ɦɟɫɹɰɟɜ��ɑɟɪɟɡ���ɦɟɫɹɰ�ɩɨɫɥɟ�ɨɩɟɪɚɰɢɢ�ɧɚɛɥɸɞɚɥɢɫɶ�ɫɥɟɞɭɸɳɢɟ�ɞɚɧɧɵɟ��ɇɟɤɨɪɪɟɝɢɪɨɜɚɧɧɚɹ�ɨɫɬɪɨɬɚ�
ɡɪɟɧɢɹ������������ɉɨɫɥɟɨɩɟɪɚɰɢɨɧɧɵɣ�ɫɪɟɞɧɢɣ�ɫɮɟɪɢɱɟɫɤɢɣ�ɩɨɤɚɡɚɬɟɥɶ���������������ɐɢɥɢɧɞɪɢɱɟɫɤɢɣ�ɩɨɤɚɡɚ�
ɬɟɥɶ��������������Ɍɨɥɳɢɧɚ�ɪɨɝɨɜɢɱɧɨɝɨ�ɥɨɫɤɭɬɚ��������������ɦɤɦ��Ɍɨɥɳɢɧɚ�ɨɫɬɚɬɨɱɧɨɣ�ɫɬɪɨɦɵ�����������ɦɤɦ�
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Ɋɢɫ����Ⱦɢɧɚɦɢɤɚ�ɬɨɥɳɢɧɵ�ɪɨɝɨɜɢɱɧɨɝɨ�ɥɨɫɤɭɬɚ�ɢ�ɨɫɬɚɬɨɱɧɨɣ�ɫɬɪɨɦɵ���P��ɜ�ɩɨɫɥɟɨɩɟɪɚɰɢɨɧɧɨɦ�ɩɟɪɢɨɞɟ�

Ɋɢɫ�����Ɍɨɩɨɝɪɚɮɢɹ�ɪɨɝɨɜɢɰɵ�ɩɚɰɢɟɧɬɚ�ɫɨ�ɫɦɟɲɚɧɧɵɦ�ɚɫɬɢɝɦɚɬɢɡɦɨɦ�ɞɨ�ɨɩɟɪɚɰɢɢ�
ɉɪɟɞɨɩɟɪɚɰɢɨɧɧɵɣ�ɚɫɬɢɝɦɚɬɢɡɦ�ɤɨɥɟɛɚɥɫɹ�ɨɬ�������ɞɨ�������ɞɢɨɩɬɪɢɢ��'���ɑɟɪɟɡ���ɦɟɫɹɰ�ɩɨɫɥɟ�ɨɩɟɪɚ�

ɰɢɢ�ɜ�ɨɛɳɟɣ�ɫɥɨɠɧɨɫɬɢ������������ɝɥɚɡ�ɧɟ�ɩɨɤɚɡɚɥɢ�ɡɧɚɱɢɬɟɥɶɧɨɝɨ�ɨɫɬɚɬɨɱɧɨɝɨ�ɚɫɬɢɝɦɚɬɢɡɦɚ��������'���ɜ�
ɨɫɬɚɜɲɢɯɫɹ�����������ɝɥɚɡɚɯ�ɧɚɛɥɸɞɚɥɫɹ�ɨɫɬɚɬɨɱɧɵɣ�ɚɫɬɢɝɦɚɬɢɡɦ�ɨɬ�������ɞɨ�������'�

Ɉɫɬɚɬɨɱɧɚɹ�ɨɬɪɢɰɚɬɟɥɶɧɚɹ�ɫɮɟɪɚ�ɨɬɦɟɱɚɥɚɫɶ�ɜ���ɝɥɚɡɚɯ�ɭ���ɩɚɰɢɟɧɬɨɜ��ȼ�ɨɫɬɚɥɶɧɵɯ�������������ɝɥɚɡɚɯ�
ɞɨɫɬɢɝɧɭɬɚ� ɪɟɮɪɚɤɰɢɹ� ɰɟɥɢ��ɉɨɫɥɟɨɩɟɪɚɰɢɨɧɧɚɹ� ɪɟɮɪɚɤɰɢɹ� ɨɫɬɚɜɚɥɚɫɶ� ɛɟɡ� ɢɡɦɟɧɟɧɢɣ� ɜ� ɬɟɱɟɧɢɟ� ɜɫɟɝɨ�
ɫɪɨɤɚ�ɧɚɛɥɸɞɟɧɢɣ�ɭ�ɜɫɟɯ�ɩɚɰɢɟɧɬɨɜ�
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Ɋɢɫ����ɇɟɤɨɪɪɟɝɢɪɨɜɚɧɧɚɹ�ɢ�ɤɨɪɪɟɝɢɪɨɜɚɧɧɚɹ�ɨɫɬɪɨɬɚ�ɡɪɟɧɢɹ�ɞɨ�ɨɩɟɪɚɰɢɢ��ɱɟɪɟɡ������ɢ����ɦɟɫɹɰɟɜ�ɩɨɫɥɟ�
ɨɩɟɪɚɰɢɢ�
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ɉɪɢ�ɨɛɫɥɟɞɨɜɚɧɢɢ�ɧɚ�ɈɄɌ�ɜɨ�ɜɫɟɯ�ɫɥɭɱɚɹɯ�ɬɨɥɳɢɧɚ�ɪɨɝɨɜɢɱɧɨɝɨ�ɥɨɫɤɭɬɚ�ɢ�ɨɫɬɚɬɨɱɧɨɣ�ɫɬɪɨɦɵ�ɫɨɨɬɜɟɬ�
ɫɬɜɨɜɚɥɚ�ɞɨɨɩɟɪɚɰɢɨɧɧɵɦ�ɩɥɚɧɢɪɭɟɦɵɦ�ɩɨɤɚɡɚɬɟɥɹɦ�

Ɋɢɫ�����Ɍɨɥɳɢɧɚ�ɪɨɝɨɜɢɱɧɨɝɨ�ɥɨɫɤɭɬɚ�ɢ�ɨɫɬɚɬɨɱɧɚɹ�ɬɨɥɳɢɧɚ�ɫɬɪɨɦɵ�ɪɨɝɨɜɢɰɵ�ɱɟɪɟɡ���ɦɟɫɹɰɚ�ɩɨɫɥɟ�ɨɩɟɪɚɰɢɢ�

ɂɫɫɥɟɞɭɟɦɵɟ�ɩɨɤɚɡɚɬɟɥɢ�ɨɫɬɚɜɚɥɢɫɶ�ɫɬɚɛɢɥɶɧɵ�ɧɚ�ɩɪɨɬɹɠɟɧɢɢ�ɜɫɟɝɨ�ɩɟɪɢɨɞɚ�ɧɚɛɥɸɞɟɧɢɣ�
Ɂɚɤɥɸɱɟɧɢɟ��Ɍɚɤɢɦ� ɨɛɪɚɡɨɦ�� ɩɨɥɭɱɟɧɧɵɟ� ɪɟɡɭɥɶɬɚɬɵ� ɩɪɨɞɟɦɨɧɫɬɪɢɪɨɜɚɥɢ� ɛɟɡɨɩɚɫɧɨɫɬɶ�� ɷɮɮɟɤɬɢɜ�

ɧɨɫɬɶ�ɢ�ɫɬɚɛɢɥɶɧɨɫɬɶ�ɨɩɟɪɚɰɢɢ�)(072�/$6,.�ɜ�ɫɨɱɟɬɚɧɢɢ�ɫ�ɦɟɬɨɞɨɦ�ɚɛɥɹɰɢɢ�6WDQGDUW�6&$�7UHDWPHQW�
0HWKRG�ɭ�ɩɚɰɢɟɧɬɨɜ�ɫɨ�ɫɦɟɲɚɧɧɵɦ�ɚɫɬɢɝɦɚɬɢɡɦɨɦ�

ɅɂɌȿɊȺɌɍɊȺ
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��� 6WHSKHQVRQ�&*��*DUWU\�'6��2¶%UDUW�'36��HW�DO��3KRWRUHIUDFWLYH�NHUDWHFWRP\��D���\HDU�IROORZ�XS�VWXG\��
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\HDU�IROORZ��XS�RI������FDVHV��-�&DWDUDFW�5HIUDFW�6XUJ��������������±���
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���������±��

��� -DFNVRQ�:%��&DVVRQ�(��+RGJH�:*�� HW� DO�� /DVHU� YLVLRQ� FRUUHFWLRQ� IRU� ORZ�K\SHURSLD��$Q� ���PRQWK�
DVVHVVPHQW�RI�VDIHW\�DQG�HI¿FDF\��2SKWKDOPRORJ\���������������±�������GLVFXVVLRQ�E\�0%�0F'RQDOG��
����±����

��� 2¶%UDUW�'36��7KH�VWDWXV�RI�K\SHURSLF�ODVHU�DVVLVWHG�LQ�VLWX�NHUDWRPLOHXVLV��&XUU�2SLQ�2SKWKDOPRO�������
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PRGHUDWH��DQG�KLJK�SULPDU\�DVWLJPDWLVP��2SKWKDOPRORJ\��������������±���

��� &ROLQ�-��&RFKHQHU�%��/H�)ORFK�*��([FLPHU�ODVHU�WUHDWPHQW�RI�P\RSLF�DVWLJPDWLVP��D�FRPSDULVRQ�RI�WKUHH�
DEODWLRQ�SURJUDPV��2SKWKDOPRORJ\���������������±����

���� 6KDK�6��3KRWRDVWLJPDWLF�UHIUDFWLYH�NHUDWHFWRP\²WKH�FXUH�IRU�DVWLJPDWLVP"��HGLWRULDO��2SKWKDOPRORJ\�
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���� $PHULFDQ�$FDGHP\�RI�2SKWKDOPRORJ\��([FLPHU�ODVHU�SKRWRUHIUDFWLYH�NHUDWHFWRP\��35.��IRU�P\RSLD�
DQG�DVWLJPDWLVP���2SKWKDOPLF�3URFHGXUH�3UHOLPLQDU\�$VVHVVPHQW��2SKWKDOPRORJ\��������������±���
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IRU�FRPSRXQG�K\SHURSLF�DQG�PL[HG�DVWLJPDWLVP��-�&DWDUDFW�5HIUDFW�6XUJ��������������±����
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6XOWDQRYD�$��ø���0LULúRYD�0�)��

)(072�±�/$6ø.�h68/8�ø/Ԥ�4$5,ù,4�$67ø40$7ø=0ø1�
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$NDGHPLN�=ΩULIΩ�ΨOL\HYD�DGÕQD�0LOOL�2IWDOPRORJL\D�0ΩUNΩ]L��%DNÕ�úΩK���$]ΩUED\FDQ�

$oDU�V|]OԥU��TDUÕúÕT�DVWLTPDWL]P��)HPWR�/DVLN��VXOX�

;h/$6Ԥ

øúLQ�PԥTVԥGL��4DUÕúÕT�DVWLTPDWL]P�RODQ�[ԥVWԥOԥUGԥ�)HPWR�/DVLN�FԥUUDKL\\ԥ�ԥPԥOL\\DWÕQÕQ�NOLQLN�Yԥ�IXQNVLRQDO�
TL\PԥWOԥQGLULOPԥVL�

0DWHULDO�Yԥ�PHWRGODU��)HPWR�/DVLN�FԥUUDKL\\ԥ�ԥPԥOL\\DWÕ�6WDQGDUW�6&$�7UHDWPHQW�0HWKRG�DEODVL\D��VXOX�LOԥ�
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TLúDQÕQ�TDOÕQOÕ÷Õ������������PNP�

1ԥWLFԥ�� ԤPԥOL\\DWGDQ� �� D\� VRQUD�� DúD÷ÕGDNL� QԥWLFԥOԥU� JH\G� ROXQXU�� NRUUHNVL\DVL]� J|UPԥ� LWLOL\L� ���� �� �����
UHIUDNVL\DQÕQ�VIHURHNYLYDOHQWL���������������VLOLQGULN�NRPSRQHQWL��������������EX\QX]�TLúDQÕQ�ORVNXWXQXQ�TDOÕQOÕ÷Õ�
�������������PNP��TDOÕT�VWURPDQÕQ�TDOÕQOÕ÷Õ�����������ɦɤɦ�

<HNXQ��%HOԥOLNOԥ�� DOÕQDQ� QԥWLFԥOԥU� J|VWԥULU� NL� )HPWR�/DVLN� FԥUUDKL\\ԥ� ԥPԥOL\\DWÕ� 6WDQGDUW� 6&$� 7UHDWPHQW�
0HWKRG�LOԥ�P�úWԥUԥN�P|YFXG�RODQ�NHUDWRUHIUDNWLY�WH[QRORTL\DODUGDQ�ԥQ�WԥKO�NԥVL]�Yԥ�HIIHNWLYGLU��KԥPoLQLQ�TDUÕúÕT�
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1DWLRQDO�&HQWUH�RI�2SKWKDOPRORJ\�QDPHG�DIWHU�DFDG��=DULID�$OL\HYD��%DNX��$]HUEDLMDQ

.H\�ZRUGV��PL[HG�DVWLJPDWLVP��PHWKRG�RI�)HPWR�/DVLN�

6800$5<

$LP��7R�HYDOXDWH�WKH�FOLQLFDO�DQG�WKH�IXQFWLRQDO�UHVXOWV�RI�FRUUHFWLRQ�RI�PL[HG�DVWLJPDWLVP�E\�PHWKRG�RI�)HPWR�
��/DVLN��

0DWHULDOV�DQG�PHWKRGV��)HPWR�/DVLN�VXUJHU\�ZLWK�VWDQGDUG�6&$�7UHDWPHQW�0HWKRG�DEODWLRQ�ZHUH�FRQGXFWHG�RQ�
���H\HV�����SDWLHQWV���%HIRUH�VXUJHU\��9LVXDO�DFXLW\�ZLWKRXW�FRUUHFWLRQ��������������YLVXDO�DFXLW\�ZLWK�FRUUHFWLRQ�
�����������VSKHURHTXLYDOHQW�RI�UHIUDFWLRQ���������������F\OLQGULFDO�FRPSRQHQW�������������'��WKLFNQHVV�RI�FRUQHD�
�����������PLFURQ�

5HVXOWV����PRQWK�DIWHU�VXUJHU\��WKHUH�ZHUH�REVHUYHG�WKH�IROORZLQJ�UHVXOWV��YLVXDO�DFXLW\�ZLWK�FRUUHFWLRQ��������
�����VSKHURHTXLYDOHQW�RI�UHIUDFWLRQ���������������D�F\OLQGULFDO�FRPSRQHQW��������������WKLFNQHVV�RI�WKH�ÀDS���������
�����PLFURQV��WKH�WKLFNQHVV�RI�UHVLGXDO�VWURPD�����������PLFURQV�

&RQFOXVLRQ��7KH�VWXGLHV�KDYH�VKRZQ�WKDW� WKH�XVH�RI� WKH�)HPWR���/DVLN� WHFKQLTXH�WRJHWKHU�ZLWK� WKH�PHWKRG�
RI�DEODWLRQ�6WDQGDUW�6&$�7UHDWPHQW�0HWKRG��LV�WKH�EHVW�WHFKQRORJ\�LQ�WKH�NHUDWRUHIUDFWLYH�VXUJHU\��DQG�DOORZ�WR�
REWDLQ�EHWWHU�UHVXOWV�LQ�WKH�WUHDWPHQW�RI�PL[HG�DVWLJPDWLVP�
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