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� ɩɨɞɨɛɪɚɬɶ� ɢ� ɨɩɬɢɦɢɡɢɪɨɜɚɬɶ� ɩɢɬɚɬɟɥɶɧɵɟ� ɫɪɟɞɵ� ɢ� ɮɢɡɢɤɨ�ɯɢɦɢɱɟɫɤɢɟ� ɭɫɥɨɜɢɹ�
ɤɭɥɶɬɢɜɢɪɨɜɚɧɢɹ�

� ɪɚɡɪɚɛɨɬɚɬɶ� ɬɟɯɧɨɥɨɝɢɸ� ɩɨɥɭɱɟɧɢɹ� ɤɨɧɟɱɧɨɣ� ɩɪɟɩɚɪɚɬɢɜɧɨɣ� ɮɨɪɦɵ�� ɤɚɱɟɫɬɜɨ�
ɤɨɬɨɪɨɣ� ɜ� ɡɧɚɱɢɬɟɥɶɧɨɣ� ɫɬɟɩɟɧɢ� ɨɩɪɟɞɟɥɹɟɬ� ɞɥɢɬɟɥɶɧɨɫɬɶ� ɯɪɚɧɟɧɢɹ� ɢ� ɰɟɥɟɜɭɸ�
ɛɢɨɥɨɝɢɱɟɫɤɭɸ�ɚɤɬɢɜɧɨɫɬɶ�ɛɢɨɩɪɟɩɚɪɚɬɚ��
ɉɪɟɞɫɬɚɜɥɹɟɬ�ɢɧɬɟɪɟɫ�ɫɨɡɞɚɧɢɟ�ɚɫɫɨɰɢɚɬɨɜ�ɭɝɥɟɪɨɞɧɵɯ�ɧɚɧɨɦɚɬɟɪɢɚɥɨɜ�ɫ�ɪɚɡɥɢɱɧɵɦɢ�

ɩɨɥɟɡɧɵɦɢ� ɦɢɤɪɨɨɪɝɚɧɢɡɦɚɦɢ�� ɩɪɢɧɚɞɥɟɠɚɳɢɦɢ� ɤ� ɪɚɡɥɢɱɧɵɦ� ɮɢɡɢɨɥɨɝɨ�ɛɢɨɯɢɦɢɱɟɫɤɢɦ�
ɝɪɭɩɩɚɦ�� Ʉ� ɧɢɦ� ɨɬɧɨɫɹɬɫɹ� ɷɧɬɨɦɨɩɚɬɨɝɟɧɧɵɟ� ɦɢɤɪɨɨɪɝɚɧɢɡɦɵ�� ɦɢɤɪɨɛɵ�ɚɧɬɚɝɨɧɢɫɬɵ�
ɮɢɬɨɩɚɬɨɝɟɧɧɵɯ� ɝɪɢɛɨɜ� ɢ� ɛɚɤɬɟɪɢɣ� ± ɜɨɡɛɭɞɢɬɟɥɟɣ� ɛɨɥɟɡɧɟɣ� ɪɚɫɬɟɧɢɣ�� ɩɪɨɞɭɰɟɧɬɵ� ȻȺȼ��
ɧɟɮɬɟɨɤɢɫɥɹɸɳɢɟ�ɦɢɤɪɨɨɪɝɚɧɢɡɦɵ�ɢ�ɬ�ɞ��ɍɫɩɟɲɧɨɟ� ɫɨɡɞɚɧɢɟ� ɚɫɫɨɰɢɚɬɨɜ� ɭɤɚɡɚɧɧɵɯ� ɝɪɭɩɩ�
ɦɢɤɪɨɨɪɝɚɧɢɡɦɨɜ� ɫ� ɭɝɥɟɪɨɞɧɵɦɢ� ɧɚɧɨɦɚɬɟɪɢɚɥɚɦɢ� ɩɨɡɜɨɥɢɬ� ɫɨɡɞɚɬɶ� ɛɢɨɩɪɟɩɚɪɚɬɵ��
ɜɨɫɬɪɟɛɨɜɚɧɧɵɟ� ɜ� ɬɟɯɧɨɥɨɝɢɹɯ� ɡɚɳɢɬɵ� ɢ� ɫɬɢɦɭɥɹɰɢɢ� ɪɨɫɬɚ� ɪɚɫɬɟɧɢɣ�� ɷɮɮɟɤɬɢɜɧɨɣ�
ɪɟɤɭɥɶɬɢɜɚɰɢɢ�ɬɟɪɪɢɬɨɪɢɣ��ɩɪɟɠɞɟ�ɜɫɟɝɨ�ɜ�ɪɚɣɨɧɚɯ�ɧɟɮɬɟ� ɢ�ɝɚɡɨɞɨɛɵɱɢ�

Ɉɫɨɛɵɣ� ɢɧɬɟɪɟɫ� ɜ� ɤɚɱɟɫɬɜɟ� ɧɟɨɪɝɚɧɢɱɟɫɤɨɝɨ� ɤɨɦɩɨɧɟɧɬɚ� ɦɢɤɪɨɛɧɵɯ� ɚɫɫɨɰɢɚɬɨɜ�
ɩɪɟɞɫɬɚɜɥɹɟɬ� ɝɪɚɮɟɧ�� ɱɬɨ� ɞɨɥɠɧɨ� ɨɛɟɫɩɟɱɢɬɶ� ɜɵɫɨɤɭɸ� ɫɬɟɩɟɧɶ� ɚɫɫɨɰɢɚɰɢɢ� ɫ� ɦɢɤɪɨɛɧɵɦɢ�
ɤɥɟɬɤɚɦɢ��ɬɚɤ�ɤɚɤ�ɩɥɨɳɚɞɶ�ɩɨɜɟɪɯɧɨɫɬɢ�ɝɪɚɮɟɧɨɜɨɝɨ�ɥɢɫɬɚ�ɞɨɫɬɚɬɨɱɧɨ�ɜɟɥɢɤɚ�

Ɉɞɧɚɤɨ� ɜ� ɧɚɫɬɨɹɳɟɟ� ɜɪɟɦɹ� ɞɨɫɬɭɩɧɨɫɬɶ� ɝɪɚɮɟɧɚ� ɤɪɚɣɧɟ ɧɢɡɤɚ�� ɚ� ɰɟɧɚ� ɹɜɥɹɟɬɫɹ�
ɱɪɟɡɜɵɱɚɣɧɨ� ɜɵɫɨɤɨɣ�� ɉɨɷɬɨɦɭ� ɨɞɧɨɣ� ɢɡ� ɡɚɞɚɱ� ɹɜɥɹɥɚɫɶ� ɪɚɡɪɚɛɨɬɤɚ� ɩɨɥɭɱɟɧɢɹ� ɝɪɚɮɟɧɚ� ɢɡ�
ɞɨɫɬɭɩɧɨɝɨ�ɫɵɪɶɹ�ɫ�ɜɨɡɦɨɠɧɨɫɬɶɸ�ɩɨɫɥɟɞɭɸɳɟɝɨ�ɦɚɫɲɬɚɛɢɪɨɜɚɧɢɹ�

ɇɚɦɢ�ɛɵɥ�ɪɚɡɪɚɛɨɬɚɧ�ɦɟɬɨɞ�ɩɨɥɭɱɟɧɢɹ�ɝɪɚɮɟɧɨɩɨɞɨɛɧɨɝɨ�ɦɚɬɟɪɢɚɥɚ��ɨɫɧɨɜɚɧɧɵɣ�ɧɚ�
ɩɨɫɥɟɞɨɜɚɬɟɥɶɧɵɯ� ɩɪɨɰɟɫɫɚɯ� ɞɟɫɬɪɭɤɰɢɢ� ɨɪɝɚɧɢɱɟɫɤɢɯ� ɫɨɟɞɢɧɟɧɢɣ�� ɢɦɟɸɳɢɯ� ɜ� ɫɬɪɭɤɬɭɪɟ�
ɲɟɫɬɢɱɥɟɧɧɵɟ� ɰɢɤɥɵ�� ɩɨɞ� ɜɥɢɹɧɢɟɦ� ɜɧɟɲɧɢɯ� ɜɨɡɞɟɣɫɬɜɢɣ� ɢ� ɫɚɦɨɨɪɝɚɧɢɡɚɰɢɢ� ɩɪɨɞɭɤɬɨɜ�
ɞɟɫɬɪɭɤɰɢɢ� ɫ� ɮɨɪɦɢɪɨɜɚɧɢɟɦ� ɧɨɜɵɯ� ɭɝɥɟɪɨɞɧɵɯ� ɫɬɪɭɤɬɭɪ��ɏɚɪɚɤɬɟɪɧɵɦ� ɩɪɢɦɟɪɨɦ� ɬɚɤɨɝɨ�
ɩɪɨɰɟɫɫɚ� ɹɜɥɹɟɬɫɹ ɞɟɬɨɧɚɰɢɨɧɧɵɣ� ɫɢɧɬɟɡ�� ɢɫɩɨɥɶɡɭɟɦɵɣ� ɞɥɹ� ɩɨɥɭɱɟɧɢɹ� �' ɭɝɥɟɪɨɞɧɵɯ�
ɫɬɪɭɤɬɭɪ�± ɞɟɬɨɧɚɰɢɨɧɧɵɯ�ɧɚɧɨɚɥɦɚɡɨɜ�>�@��

ɉɪɟɞɥɨɠɟɧɧɵɣ� ɧɚɦɢ� ɦɟɬɨɞ� ɤɚɪɛɨɧɢɡɚɰɢɢ� ɩɪɢɪɨɞɧɵɯ� ɛɢɨɩɨɥɢɦɟɪɨɜ� ɨɫɧɨɜɚɧ� ɧɚ�
ɜɨɡɞɟɣɫɬɜɢɟ� ɷɤɫɬɪɟɦɚɥɶɧɨ� ɜɵɫɨɤɢɯ� ɥɨɤɚɥɶɧɵɯ� ɬɟɦɩɟɪɚɬɭɪ�� ɝɟɧɟɪɢɪɭɟɦɵɯ� ɜ� ɩɪɨɰɟɫɫɟ
ɫɚɦɨɪɚɫɩɪɨɫɬɪɚɧɹɸɳɟɝɨɫɹ�ɜɵɫɨɤɨɬɟɦɩɟɪɚɬɭɪɝɨɪɧɨɝɨ�ɫɢɧɬɟɡɚ��ɋȼɋ�ɫɢɧɬɟɡɚ��>�@��ɋȼɋ�ɫɢɧɬɟɡ�
ɩɪɟɞɫɬɚɜɥɹɟɬ�ɫɨɛɨɣ�ɩɪɨɰɟɫɫ�ɩɟɪɟɦɟɳɟɧɢɹ�ɜɨɥɧɵ�ɫɢɥɶɧɨɣ�ɷɤɡɨɬɟɪɦɢɱɟɫɤɨɣ�ɪɟɚɤɰɢɢ�ɩɨ�ɫɦɟɫɢ�
ɪɟɚɝɟɧɬɨɜ� �ɨɤɢɫɥɢɬɟɥɹ� ɢ� ɝɨɪɸɱɟɝɨ��� ɜ� ɤɨɬɨɪɨɦ� ɬɟɩɥɨɜɵɞɟɥɟɧɢɟ� ɥɨɤɚɥɢɡɨɜɚɧɨ� ɜ� ɫɥɨɟ� ɢ�
ɩɟɪɟɞɚɟɬɫɹ�ɨɬ�ɫɥɨɹ�ɤ�ɫɥɨɸ�ɩɭɬɟɦ�ɬɟɩɥɨɩɟɪɟɞɚɱɢ���

ɉɪɟɢɦɭɳɟɫɬɜɚɦɢ� ɩɪɨɰɟɫɫɚ� ɋȼɋ� ɹɜɥɹɟɬɫɹ� ɩɪɨɫɬɨɬɚ� ɚɩɩɚɪɚɬɭɪɧɨɝɨ� ɨɮɨɪɦɥɟɧɢɹ�
ɦɟɬɨɞɚ�� ɜɵɫɨɤɢɟ� ɫɤɨɪɨɫɬɢ� ɫɢɧɬɟɡɚ�� ɜɨɡɦɨɠɧɨɫɬɶ� ɩɪɨɜɟɞɟɧɢɹ� ɫɢɧɬɟɡɚ� ɛɟɡ� ɩɨɫɬɨɹɧɧɨɝɨ�
ɩɨɞɜɨɞɚ�ɷɧɟɪɝɢɢ�ɨɬ�ɜɧɟɲɧɢɯ�ɢɫɬɨɱɧɢɤɨɜ�ɩɢɬɚɧɢɹ��ɜɨɡɦɨɠɧɨɫɬɶ�ɩɪɨɜɟɞɟɧɢɹ�ɫɢɧɬɟɡɚ�ɜ�ɥɸɛɨɣ�
ɚɬɦɨɫɮɟɪɟ�ɢɥɢ�ɜ�ɜɚɤɭɭɦɟ��ɨɬɫɭɬɫɬɜɢɟ�ɩɪɢɧɰɢɩɢɚɥɶɧɵɯ�ɦɚɫɲɬɚɛɧɵɯ�ɨɝɪɚɧɢɱɟɧɢɣ�

ɂɞɟɧɬɢɱɧɨɫɬɶ� ɦɚɬɟɪɢɚɥɚ� ɩɨɥɭɱɟɧɧɨɝɨ� ɦɟɬɨɞɨɦ� ɋȼɋ�ɫɢɧɬɟɡɚ� ɢ� ɝɪɚɮɟɧɚ��
ɫɢɧɬɟɡɢɪɨɜɚɧɧɨɝɨ�ɬɪɚɞɢɰɢɨɧɧɵɦ�ɦɟɬɨɞɨɦ��ɩɨɞɬɜɟɪɠɞɟɧɚ�ɧɟɨɛɯɨɞɢɦɵɦ�ɤɨɦɩɥɟɤɫɨɦ�ɮɢɡɢɤɨ�
ɯɢɦɢɱɟɫɤɢɯ�ɢɫɫɥɟɞɨɜɚɧɢɣ�

ɗɥɟɤɬɪɨɧɧɵɟ� ɦɢɤɪɨɮɨɬɨɝɪɚɮɢɢ� ɩɨɥɭɱɟɧɧɨɝɨ� ɩɨɪɨɲɤɚ� ɩɪɟɞɫɬɚɜɥɟɧɵ� ɧɚ� ɪɢɫ� ��� Ʉɚɤ�
ɦɨɠɧɨ� ɡɚɤɥɸɱɢɬɶ� ɢɡ� ɞɚɧɧɵɯ� ɪɢɫ� ��� ɩɨɥɭɱɟɧɧɵɟ� ɱɚɫɬɢɰɵ� ɩɪɟɞɫɬɚɜɥɹɸɬ� ɫɨɛɨɣ� ɨɛɴɟɦɧɨ�
ɩɥɨɫɤɨɫɬɧɵɟ� ©ɱɟɲɭɣɱɚɬɵɟª� ɱɚɫɬɢɰɵ�� Ɍɚɤɨɣ� ɜɢɞ� ɱɚɫɬɢɰ� ɯɚɪɚɤɬɟɪɟɧ� ɞɥɹ� �' ɝɪɚɮɟɧɨɜɵɯ�
ɫɬɪɭɤɬɭɪ�± *13 �ɧɚɩɪɢɦɟɪ��>�@���
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Ɋɢɫ� ���Ɇɢɤɪɨɮɨɬɨɝɪɚɮɢɢ�ɤɚɪɛɨɧɢɡɢɪɨɜɚɧɧɨɝɨ�ɤɪɚɯɦɚɥɚ�ɩɪɢ�ɪɚɡɧɨɦ�ɭɜɟɥɢɱɟɧɢɢ

Ⱦɥɹ� ɭɬɨɱɧɟɧɢɹ� ɩɪɢɪɨɞɵ� ɩɨɥɭɱɟɧɧɨɝɨ� ɧɚɦɢ� ɩɪɨɞɭɤɬɚ� ɛɵɥɢ� ɩɪɨɜɟɞɟɧɵ�
ɫɩɟɤɬɪɨɫɤɨɩɢɱɟɫɤɢɟ� ɢɫɫɥɟɞɨɜɚɧɢɹ� ɋɱɢɬɚɟɬɫɹ�� ɱɬɨ� ɧɚɢɛɨɥɟɟ� ɞɨɫɬɨɜɟɪɧɭɸ� ɢɧɮɨɪɦɚɰɢɸ� ɨ�
ɫɬɪɭɤɬɭɪɟ� ɭɝɥɟɪɨɞɧɵɯ� ɫɬɪɭɤɬɭɪ� ɦɨɠɧɨ� ɩɨɥɭɱɢɬɶ� ɢɡ� ɞɚɧɧɵɯ� Ɋɚɦɚɧɨɜɫɤɨɣ� ɫɩɟɤɬɪɨɫɤɨɩɢɢ��
Ɉɛɳɢɣ�ɜɢɞ�ɤɪɢɜɨɣ�ɤɚɤ�ɩɨ�ɜɢɞɭ��ɬɚɤ�ɢ�ɩɨ�ɫɨɨɬɜɟɬɫɬɜɭɸɳɢɦ�ɦɚɤɫɢɦɭɦɚɦ�ɩɢɤɨɜ�ɱɚɫɬɨɬɚɦ��*
ɩɢɤ�± ����±�����ɫɦ����'�ɩɢɤ�± �����ɫɦ���� ɨɬɜɟɱɚɟɬ��'�ɝɪɚɮɟɧɨɜɵɦ�ɫɬɪɭɤɬɭɪɚɦ��Ʉɨɫɜɟɧɧɵɟ�
ɜɵɜɨɞɵ�ɨ�ɤɨɥɢɱɟɫɬɜɟ�ɝɪɚɮɟɧɨɜɵɯ�ɫɥɨɟɜ�ɜ�ɩɨɥɭɱɟɧɧɵɯ�ɧɚɦɢ�ɩɨɪɨɲɤɚɯ�*13 ɦɨɠɧɨ�ɫɞɟɥɚɬɶ�ɢɡ�
ɫɨɩɨɫɬɚɜɥɟɧɢɹ� ɜɢɞɚ� ɬɚɤ� ɧɚɡɵɜɚɟɦɨɣ� �' ������ ɫɦ���� ɩɨɥɨɫɵ� ɫ� ɥɢɬɟɪɚɬɭɪɧɵɦɢ� ɞɚɧɧɵɦɢ� >�@��
ɋɨɩɨɫɬɚɜɥɟɧɢɟ�ɷɬɢɯ�ɞɚɧɧɵɯ�ɩɨɡɜɨɥɹɟɬ�ɡɚɤɥɸɱɢɬɶ��ɱɬɨ�ɜ�ɧɚɲɢɯ�ɷɤɫɩɟɪɢɦɟɧɬɚɯ�ɫɪɟɞɧɟɟ�ɱɢɫɥɨ�
ɝɪɚɮɟɧɨɜɵɯ�ɫɥɨɟɜ�ɩɨɪɨɲɤɚ�*13 ɫɨɫɬɚɜɥɹɟɬ��±��

Ⱦɥɹ� ɜɵɹɫɧɟɧɢɹ� ɠɢɡɧɟɫɩɨɫɨɛɧɨɫɬɢ� ɤɥɟɬɨɤ� ɦɢɤɪɨɨɪɝɚɧɢɡɦɨɜ� ɜ� ɩɪɢɫɭɬɫɬɜɢɢ�
ɧɚɧɨɦɚɬɟɪɢɚɥɚ�ɢɫɩɨɥɶɡɨɜɚɥɢ�ɫɥɟɞɭɸɳɢɟ�ɤɪɢɬɟɪɢɢ�

� ɟɫɥɢ�ɤɨɥɢɱɟɫɬɜɨ�ɄɈȿ�ɦɥ�ɬɟɫɬ�ɲɬɚɦɦɨɜ�ɜ�ɫɪɟɞɚɯ�ɫ�ɢɫɩɵɬɭɟɦɵɦ�ɧɚɧɨɦɚɬɟɪɢɚɥɨɦ�ɢ�ɜ�
ɫɪɟɞɚɯ�ɛɟɡ�ɧɟɝɨ�ɞɨɫɬɨɜɟɪɧɨ�ɧɟ�ɨɬɥɢɱɚɟɬɫɹ��ɬɨ�ɞɟɥɚɟɬɫɹ�ɜɵɜɨɞ�ɨɛ�ɨɬɫɭɬɫɬɜɢɢ�ɜɥɢɹɧɢɹ�
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���

ɋɥɟɞɭɟɬ� ɨɬɦɟɬɢɬɶ�� ɱɬɨ� ɤɨɦɛɢɧɢɪɨɜɚɧɢɟ� ɤɥɟɬɨɤ� ɦɢɤɪɨɨɪɝɚɧɢɡɦɨɜ� ɫ� ɨɱɢɳɟɧɧɵɦ�
ɧɚɧɨɭɝɥɟɪɨɞɨɦ� ɜ� ɛɨɥɶɲɟɣ� ɫɬɟɩɟɧɢ� ɫɩɨɫɨɛɫɬɜɭɟɬ� ɫɨɯɪɚɧɟɧɢɸ� ɠɢɡɧɟɫɩɨɫɨɛɧɨɫɬɢ� ɤɥɟɬɨɤ��
ɬɢɬɪɵ�ɤɥɟɬɨɤ�ɛɵɥɢ�ɜɵɲɟ�ɤɚɤ�ɫɪɚɡɭ�ɩɨɫɥɟ�ɚɫɫɨɰɢɚɰɢɢ�ɫ�ɧɚɧɨɭɝɥɟɪɨɞɧɵɦ�ɦɚɬɟɪɢɚɥɨɦ��ɬɚɤ�ɢ�
ɫɩɭɫɬɹ� �� ɫɭɬɨɤ� ɯɪɚɧɟɧɢɹ� ɨɛɪɚɡɰɨɜ�� Ɉɱɟɜɢɞɧɨ�� ɱɬɨ� ɩɪɢɦɟɫɢ�� ɩɪɢɫɭɬɫɬɜɭɸɳɢɟ� ɜ� ɨɛɪɚɡɰɟ�
ɧɟɩɨɫɪɟɞɫɬɜɟɧɧɨ�ɩɨɫɥɟ�ɫɢɧɬɟɡɚ��ɩɪɨɹɜɥɹɸɬ�ɜɵɪɚɠɟɧɧɵɣ�ɰɢɬɨɬɨɤɫɢɱɟɫɤɢɣ�ɷɮɮɟɤɬ�

ȼɵɫɨɤɚɹ� ɫɬɟɩɟɧɶ� ɜɵɠɢɜɚɟɦɨɫɬɢ� ɦɢɤɪɨɨɪɝɚɧɢɡɦɨɜ� ɜ� ɚɫɫɨɰɢɚɰɢɢ� ɫ� ɭɝɥɟɪɨɞɧɵɦɢ�
ɧɚɧɨɦɚɬɟɪɢɚɥɚɦɢ ɞɟɥɚɟɬ ɩɟɪɫɩɟɤɬɢɜɧɵɦɢ� ɢɫɫɥɟɞɨɜɚɧɢɹ� ɩɨ� ɫɨɡɞɚɧɢɸ� ɤɨɦɛɢɧɢɪɨɜɚɧɧɵɯ�
ɛɢɨɩɪɟɩɚɪɚɬɨɜ��ɜɨɫɬɪɟɛɨɜɚɧɧɵɯ�ɞɥɹ�ɡɚɳɢɬɵ�ɪɚɫɬɟɧɢɣ�ɢ�ɪɟɲɟɧɢɹ�ɷɤɨɥɨɝɢɱɟɫɤɢɯ�ɩɪɨɛɥɟɦ�ɩɪɢ�
ɪɚɡɥɢɜɚɯ�ɧɟɮɬɟɩɪɨɞɭɤɬɨɜ�
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Ɇɚɬɟɪɢɚɥɵ� ȼ�ɤɚɱɟɫɬɜɟ�ɢɫɯɨɞɧɨɝɨ�ɫɵɪɶɹ�ɢɫɩɨɥɶɡɨɜɚɥɢ�ɬɟɯɧɢɱɟɫɤɢɣ� ɤɪɚɯɦɚɥ�ɦɚɪɤɢ�

©3HUIHFWDP\Oª�ɮɢɪɦɵ�©$9(%(ª�
ȼ� ɪɚɛɨɬɟ� ɢɫɩɨɥɶɡɨɜɚɥɢ� ɨɬɫɟɥɟɤɬɢɪɨɜɚɧɧɵɟ� ɲɬɚɦɦɵ� ɦɢɤɪɨɨɪɝɚɧɢɡɦɨɜ��

ɩɪɢɧɚɞɥɟɠɚɳɢɟ� ɤ� ɪɚɡɧɵɦ� ɬɚɤɫɨɧɨɦɢɱɟɫɤɢɦ� ɢ� ɮɢɡɢɨɥɨɝɨ�ɛɢɨɯɢɦɢɱɟɫɤɢɦ� ɝɪɭɩɩɚɦ�� ɢɡ�
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ɮɨɪɦ�ɫ�ɪɚɡɧɨɣ�ɰɟɥɟɜɨɣ�ɚɤɬɢɜɧɨɫɬɶɸ�

ɉɨɥɭɱɟɧɢɟ� *13� ɋɯɟɦɚ� ɭɫɬɚɧɨɜɤɢ� ɞɥɹ� ɤɚɪɛɨɧɢɡɚɰɢɢ� ɛɢɨɩɨɥɢɦɟɪɨɜ� ɩɨ� ɦɟɯɚɧɢɡɦɭ�
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ȼ� ɡɨɧɟ� ���� ɫɤɨɪɨɫɬɶ� ɜɵɞɟɥɹɸɳɢɯɫɹ� ɩɪɢ� ɪɟɚɤɰɢɢ� ɝɚɡɨɨɛɪɚɡɧɵɯ� ɩɪɨɞɭɤɬɨɜ� ɪɟɚɤɰɢɢ ɪɟɡɤɨ�
ɫɧɢɠɚɟɬɫɹ�� ɱɬɨ� ɩɪɟɞɨɬɜɪɚɳɚɟɬ� ɭɧɨɫ� ɫɢɧɬɟɡɢɪɭɟɦɵɯ� ɱɚɫɬɢɰ� ɩɨɬɨɤɨɦ�� Ɋɟɚɤɬɨɪ� ɫɨɟɞɢɧɟɧ� ɫ�
ɥɨɜɭɲɤɨɣ� ���� ɮɬɨɪɨɩɥɚɫɬɨɜɨɣ� ɬɪɭɛɤɨɣ� ����� Ɍɟɦɩɟɪɚɬɭɪɚ� ɧɚɱɚɥɚ� ɪɟɚɤɰɢɢ� ɮɢɤɫɢɪɭɟɬɫɹ� ɩɨ�
ɩɨɤɚɡɚɧɢɹɦ�ɬɟɪɦɨɩɚɪɵ�����ɩɪɢɛɨɪɨɦ�����

ɋɢɧɬɟɡ ɩɪɨɜɨɞɢɥɢ� ɜ� ɬɚɤɨɣ� ɩɨɫɥɟɞɨɜɚɬɟɥɶɧɨɫɬɢ� ɉɨɪɨɲɤɢ� ɤɪɚɯɦɚɥɚ� ɢ� ɧɢɬɪɚɬɚ�
ɚɦɦɨɧɢɹ�� ɜɡɹɬɵɟ� ɜ� ɫɨɨɬɧɨɲɟɧɢɢ� ����� ɦɟɯɚɧɢɱɟɫɤɢ� ɩɟɪɟɦɟɲɢɜɚɥɢ�� Ⱦɚɥɟɟ� ɩɨɞɝɨɬɨɜɥɟɧɧɭɸ�
ɫɦɟɫɶ� ɩɨɪɨɲɤɨɜ� ɞɢɫɩɟɪɝɢɪɨɜɚɥɢ� ɜ� ɲɚɪɨɜɨɣ� ɦɟɥɶɧɢɰɟ� ɞɨ� ɩɨɥɭɱɟɧɢɹ� ɨɞɧɨɪɨɞɧɨɣ� ɫɦɟɫɢ��



ȼɵɩɭɫɤ�����ɉɈɊɈȾɈɊȺɁɊɍɒȺɘɓɂɃ�ɂ�ɆȿɌȺɅɈɈȻɊȺȻȺɌɕȼȺɘɓɂɃ�ɂɇɋɌɊɍɆȿɇɌ�± ɌȿɏɇɂɄȺ
ɂ ɌȿɏɇɈɅɈȽɂə�ȿȽɈ�ɂɁȽɈɌɈȼɅȿɇɂə�ɂ�ɉɊɂɆȿɇȿɇɂə

���

ɉɨɥɭɱɟɧɧɭɸ� ɫɦɟɫɶ� ɡɚɝɪɭɠɚɥɢ� ɜ� ɫɬɟɤɥɹɧɧɵɣ� ɪɟɚɤɬɨɪ�� ɨɛɴɟɦ� ɤɨɬɨɪɨɝɨ� ɩɪɨɞɭɜɚɥɢ� ɬɨɤɨɦ�
ɫɭɯɨɝɨ� ɚɪɝɨɧɚ� ɜ� ɬɟɱɟɧɢɟ� �� ɦɢɧɭɬ�� Ⱦɥɹ� ɢɧɢɰɢɚɰɢɢ� ɩɪɨɰɟɫɫɚ� ɋȼɋ�� ɧɢɠɧɸɸ� ɱɚɫɬɶ� ɫɬɚɤɚɧɚ�
ɨɩɭɫɤɚɥɢ� ɜ� ɟɦɤɨɫɬɶ� ɫɨ� ɫɩɥɚɜɨɦ� ȼɭɞɚ�� ɩɪɟɞɜɚɪɢɬɟɥɶɧɨ� ɧɚɝɪɟɬɨɝɨ� ɞɨ� ��� qɋ�� Ɉ�
ɫɬɚɪɬɟ�ɨɤɨɧɱɚɧɢɢ� ɪɟɚɤɰɢɢ� ɫɭɞɢɥɢ� ɩɨ� ɧɚɱɚɥɭ�ɨɤɨɧɱɚɧɢɸ� ɢɧɬɟɧɫɢɜɧɨɝɨ� ɝɚɡɨɜɵɞɟɥɟɧɢɹ� ɜ�
ɥɨɜɭɲɤɟ������

Ɇɟɬɨɞɵ�ɤɭɥɶɬɢɜɢɪɨɜɚɧɢɹ�ɦɢɤɪɨɨɪɝɚɧɢɡɦɨɜ��Ɇɚɬɨɱɧɵɟ�ɤɭɥɶɬɭɪɵ�ɦɢɤɪɨɨɪɝɚɧɢɡɦɨɜ�
ɜɵɪɚɳɢɜɚɥɢ� ɜ� ɩɪɨɛɢɪɤɚɯ� ɧɚ� ɤɨɫɹɤɚɯ� ɋɉȺ� ɢ� ɫɪɟɞɵ� ɑɚɩɟɤɚ� ɩɪɢ� ɬɟɦɩɟɪɚɬɭɪɟ� ��±��� �ɋ� ɜ�
ɬɟɱɟɧɢɟ� �±��� ɞɧɟɣ�� ɚ� ɡɚɬɟɦ� ɯɪɚɧɢɥɢ� ɩɪɢ� ��� �ɋ� Ƚɥɭɛɢɧɧɨɟ� ɤɭɥɶɬɢɜɢɪɨɜɚɧɢɟ� ɲɬɚɦɦɨɜ�
ɦɢɤɪɨɨɪɝɚɧɢɡɦɨɜ� ɩɪɨɜɨɞɢɥɢ� ɜ� ɤɨɥɛɚɯ� ɗɪɥɟɧɦɟɣɟɪɚ� ɨɛɴɟɦɨɦ� ����� ɥ� ɫ� ���� ɦɥ� ɫɪɟɞɵ� ɧɚ�
ɪɨɬɨɪɧɨɣ�ɤɚɱɚɥɤɟ������ɨɛ�ɦɢɧ��ɩɪɢ�ɬɟɦɩɟɪɚɬɭɪɟ���±����ɋ�ɜ�ɬɟɱɟɧɢɟ��±��ɫɭɬɨɤ�ɜ�ɡɚɜɢɫɢɦɨɫɬɢ�
ɨɬ� ɛɢɨɥɨɝɢɱɟɫɤɢɯ� ɨɫɨɛɟɧɧɨɫɬɟɣ� ɤɭɥɶɬɭɪ�� Ⱦɥɹ� ɤɭɥɶɬɢɜɚɰɢɢ� ɦɢɤɪɨɨɪɝɚɧɢɡɦɨɜ� ɛɵɥɢ�
ɢɫɩɨɥɶɡɨɜɚɧɵ�ɫɪɟɞɵ��ɨɩɬɢɦɢɡɢɪɨɜɚɧɧɵɟ�ɩɨ�ɫɨɫɬɚɜɭ�ɞɥɹ�ɫɨɨɬɜɟɬɫɬɜɭɸɳɢɯ�ɤɭɥɶɬɭɪ�

Ʉɨɦɛɢɧɢɪɨɜɚɧɢɟ� ɧɚɧɨɭɝɥɟɪɨɞɚ� ɢ� ɦɢɤɪɨɨɪɝɚɧɢɡɦɨɜ�� ȼ� ɫɬɟɪɢɥɶɧɭɸ� ɱɚɲɤɭ� ɉɟɬɪɢ�
ɩɨɦɟɳɚɥɢ� �� ɝ� ɧɚɧɨɭɝɥɟɪɨɞɚ�� Ʉ� ɧɟɦɭ� ɩɨɫɬɟɩɟɧɧɨ� ɞɨɛɚɜɥɹɥɢ� �� ɦɥ� ɤɭɥɶɬɭɪɚɥɶɧɨɣ� ɠɢɞɤɨɫɬɢ�
ɲɬɚɦɦɨɜ� ɩɪɢ� ɩɨɫɬɨɹɧɧɨɦ� ɩɟɪɟɦɟɲɢɜɚɧɢɢ�� ɉɨɫɥɟ� ɩɨɥɧɨɝɨ� ɩɨɝɥɨɳɟɧɢɹ� ɧɚɧɨɭɝɥɟɪɨɞɨɦ�
ɤɭɥɶɬɭɪɚɥɶɧɨɣ�ɠɢɞɤɨɫɬɢ�ɩɟɪɟɦɟɲɢɜɚɧɢɟ�ɩɪɟɤɪɚɳɚɥɢ��ɑɚɲɤɭ�ɉɟɬɪɢ�ɡɚɤɪɵɜɚɥɢ�ɢ�ɨɫɬɚɜɥɹɥɢ�
ɩɪɢ�ɤɨɦɧɚɬɧɨɣ�ɬɟɦɩɟɪɚɬɭɪɟ�ɧɚ���ɫɭɬɨɤ�

Ɇɟɬɨɞ�ɫɟɪɢɣɧɵɯ�ɪɚɡɜɟɞɟɧɢɣ��Ⱦɥɹ�ɢɫɫɥɟɞɨɜɚɧɢɹ�ɠɢɡɧɟɫɩɨɫɨɛɧɨɫɬɢ�ɤɥɟɬɨɤ�ɲɬɚɦɦɨɜ�
ɦɢɤɪɨɨɪɝɚɧɢɡɦɨɜ�� ɤɨɦɛɢɧɢɪɨɜɚɧɧɵɯ� ɫ� ɧɚɧɨɭɝɥɟɪɨɞɨɦ�� ɢɫɩɨɥɶɡɨɜɚɥɢ� ɦɟɬɨɞ� ɞɟɫɹɬɢɱɧɵɯ�
ɪɚɡɜɟɞɟɧɢɣ�� Ⱦɥɹ� ɷɬɨɝɨ� �� ɝ� ɨɛɪɚɡɰɚ� ɩɨɦɟɳɚɥɢ� ɜ� ���� ɦɥ� ɫɬɟɪɢɥɶɧɨɣ� ɜɨɞɵ� ɢ� ɬɳɚɬɟɥɶɧɨ�
ɩɟɪɟɦɟɲɢɜɚɥɢ�� Ɋɚɡɜɟɞɟɧɢɟ� �ɢɥɢ� ɤɨɧɰɟɧɬɪɚɰɢɹ� ɩɪɟɩɚɪɚɬɚ� ɜ� ɩɪɢɝɨɬɨɜɥɟɧɧɨɣ� ɫɭɫɩɟɧɡɢɢ�
ɫɨɫɬɚɜɥɹɟɬ������ɝ�ɫɦ���ɂɡ�ɧɟɝɨ�ɩɭɬɟɦ�ɩɨɫɥɟɞɨɜɚɬɟɥɶɧɵɯ�ɪɚɡɜɟɞɟɧɢɣ�ɝɨɬɨɜɢɥɢ�ɫɭɫɩɟɧɡɢɢ�������
������ ������ ������ ɉɨɥɭɱɟɧɧɭɸ� ɫɭɫɩɟɧɡɢɸ� ɨɛɴɟɦɨɦ� ���� ɦɥ� ɜɵɫɟɜɚɥɢ� ɧɚ� ɋɉȺ� ɞɥɹ� ɲɬɚɦɦɨɜ�
ɛɚɤɬɟɪɢɣ� ɢɥɢ� ɚɝɚɪɢɡɨɜɚɧɧɭɸ� ɫɪɟɞɭ� ɑɚɩɟɤɚ� ɞɥɹ� ɲɬɚɦɦɚ� 7�� DVSHUHOOXP�� ɑɚɲɤɢ� ɉɟɬɪɢ�
ɩɨɦɟɳɚɥɢ� ɜ� ɬɟɪɦɨɫɬɚɬ� ɩɪɢ� ��±��� �ɋ� ɧɚ� �±�� ɫɭɬɨɤ� ɞɨ� ɨɛɪɚɡɨɜɚɧɢɹ� ɪɚɡɥɢɱɢɦɵɯ� ɤɨɥɨɧɢɣ��
Ʉɨɥɢɱɟɫɬɜɨ�ɤɨɥɨɧɢɣ��ɜɵɪɨɫɲɢɯ�ɜ���ɱɚɲɤɚɯ�ɉɟɬɪɢ��ɨɛɳɚɹ�ɫɭɦɦɚ�± Ȉ�ɑɉ���ɫɨɨɬɜɟɬɫɬɜɭɟɬ�ɱɢɫɥɭ�
ɠɢɡɧɟɫɩɨɫɨɛɧɵɯ� ɫɩɨɪ�� ɫɨɞɟɪɠɚɳɢɯɫɹ� ɜ� �� ɦɥ� ɫɭɫɩɟɧɡɢɢ� ɞɚɧɧɨɝɨ� ɩɨɫɥɟɞɧɟɝɨ� ɪɚɡɜɟɞɟɧɢɹ�
���� ɦɥ î���� Ⱦɚɥɶɧɟɣɲɢɣ� ɩɨɞɫɱɺɬ� ɤɨɥɢɱɟɫɬɜɚ� ɠɢɡɧɟɫɩɨɫɨɛɧɵɯ� ɫɩɨɪ� ɜ� ɩɪɟɩɚɪɚɬɟ� �Ɍɩɪ��
ɨɫɭɳɟɫɬɜɥɹɟɬɫɹ�ɩɨ�ɮɨɪɦɭɥɟ��

Ɍɢɬɪ� ɠɢɡɧɟɫɩɨɫɨɛɧɵɯ� ɤɥɟɬɨɤ� �ɄɈȿ�ɝ�� ɜ� ɨɛɪɚɡɰɚɯ� ɜɵɱɢɫɥɹɥɢ� ɞɥɹ� ɤɚɠɞɨɝɨ� ɢɡ�
ɢɫɩɵɬɭɟɦɵɯ�ɪɚɡɜɟɞɟɧɢɣ�ɩɨ�ɮɨɪɦɭɥɟ�

0� �Du��Q �9

ɝɞɟ�Ɇ ± ɤɨɥɢɱɟɫɬɜɨ�ɤɥɟɬɨɤ�ɜ���ɦɥ��ɚ ± ɫɪɟɞɧɟɟ�ɤɨɥɢɱɟɫɬɜɨ�ɤɨɥɨɧɢɣ�ɩɪɢ�ɜɵɫɟɜɟ�ɢɡ�ɞɚɧɧɨɝɨ�
ɪɚɡɜɟɞɟɧɢɹ��9 ± ɨɛɴɟɦ�ɫɭɫɩɟɧɡɢɢ�ɜ�ɦɥ��ɜɡɹɬɨɣ�ɞɥɹ�ɩɨɫɟɜɚ�����± ɤɨɷɮɮɢɰɢɟɧɬ�ɪɚɡɜɟɞɟɧɢɹ��Q ±
ɩɨɪɹɞɤɨɜɵɣ�ɧɨɦɟɪ�ɪɚɡɜɟɞɟɧɢɹ��Ɂɚ�ɨɤɨɧɱɚɬɟɥɶɧɵɣ�ɪɟɡɭɥɶɬɚɬ�ɢɫɩɵɬɚɧɢɹ�ɩɪɢɧɢɦɚɸɬ�ɫɪɟɞɧɟɟ�
ɚɪɢɮɦɟɬɢɱɟɫɤɨɟ�ɪɟɡɭɥɶɬɚɬɨɜ�ɞɜɭɯ�ɩɚɪɚɥɥɟɥɶɧɵɯ�ɨɩɪɟɞɟɥɟɧɢɣ�

ȼɵɜɨɞɵ
���Ɋɚɡɪɚɛɨɬɚɧ�ɫɩɨɫɨɛ�ɩɨɥɭɱɟɧɢɹ�ɛɥɢɡɤɨɝɨ�ɚɧɚɥɨɝɚ�ɝɪɚɮɟɧɚ�ɢɡ�ɤɪɚɯɦɚɥɚ�ɦɟɬɨɞɨɦ�ɋȼɋ�

ɫɢɧɬɟɡɚ�
���ɉɨɤɚɡɚɧɚ�ɫɩɨɫɨɛɧɨɫɬɶ�ɩɨɥɭɱɟɧɧɨɝɨ�ɦɚɬɟɪɢɚɥɚ�ɨɛɪɚɡɨɜɵɜɚɬɶ�ɚɫɫɨɰɢɚɬɵ�ɫ�ɲɢɪɨɤɢɦ�

ɤɪɭɝɨɦ�ɦɢɤɪɨɨɪɝɚɧɢɡɦɨɜ�ɩɪɢ�ɫɨɯɪɚɧɟɧɢɢ�ɩɨɫɥɟɞɧɢɦɢ�ɜɵɫɨɤɨɣ�ɫɬɟɩɟɧɢ�ɠɢɡɧɟɫɩɨɫɨɛɧɨɫɬɢ�



ɊȺɁȾȿɅ����ɂɇɋɌɊɍɆȿɇɌȺɅɖɇɕȿ��ɄɈɇɋɌɊɍɄɐɂɈɇɇɕȿ�ɂ�ɎɍɇɄɐɂɈɇȺɅɖɇɕȿ�ɆȺɌȿɊɂȺɅɕ
ɇȺ�ɈɋɇɈȼȿ�ȺɅɆȺɁȺ�ɂ�ɄɍȻɂɑȿɋɄɈȽɈ�ɇɂɌɊɂȾȺ�ȻɈɊȺ

���

���ɉɨɥɭɱɟɧɧɵɟ� ɪɟɡɭɥɶɬɚɬɵ� ɦɨɝɭɬ� ɫɥɭɠɢɬɶ� ɨɫɧɨɜɨɣ� ɫɨɡɞɚɧɢɹ� ɛɢɨɩɪɟɩɚɪɚɬɨɜ� ɧɚ� ɛɚɡɟ�
ɦɢɤɪɨɛɧɵɯ� ɚɫɫɨɰɢɚɬɨɜ� ɫ� ɧɚɧɨɭɝɥɟɪɨɞɧɵɦɢ� ɦɚɬɟɪɢɚɥɚɦɢ� ɞɥɹ� ɧɭɠɞ� ɫɟɥɶɫɤɨɝɨ� ɯɨɡɹɣɫɬɜɚ� ɢ�
ɪɟɲɟɧɢɹ�ɷɤɨɥɨɝɢɱɟɫɤɢɯ�ɩɪɨɛɥɟɦ�ɜ�ɪɚɣɨɧɚɯ�ɧɟɮɬɟɞɨɛɵɱɢ�

ɍ� ɫɬɚɬɬɿ� ɡɚɩɪɨɩɨɧɨɜɚɧɨ� ɦɟɬɨɞ� ɨɬɪɢɦɚɧɧɹ� ɝɪɚɮɟɧɨɩɨɞɿɛɧɨɝɨ� ɦɚɬɟɪɿɚɥɭ� ɦɟɬɨɞɨɦ�
ɜɢɫɨɤɨɬɟɦɩɟɪɚɬɭɪɧɨɝɨ� ɫɢɧɬɟɡɭ� ɿ� ɜɢɜɱɟɧɨ� ɜɩɥɢɜ� ɨɬɪɢɦɚɧɨɝɨ� ɦɚɬɟɪɿɚɥɭ� ɧɚ� ɲɢɪɨɤɢɣ� ɫɩɟɤɬɪ�
ɦɿɤɪɨɨɪɝɚɧɿɦɨɜ��Ɉɬɪɢɦɚɧɿ�ɪɟɡɭɥɶɬɚɬɢ�ɩɨɤɚɡɭɸɬɶ�ɩɟɪɫɩɟɤɬɢɜɢ�ɡɚɫɬɨɫɭɜɚɧɧɹ�ɨɬɪɢɦɚɧɨɝɨ�ɦɚɬɟɪɿɚɥɭ�
ɜ�ɫɬɜɨɪɟɧɧɿ�ɛɿɨɩɪɟɩɚɪɚɬɿɜ�

Ʉɥɸɱɨɜɿ�ɫɥɨɜɚ��ɝɪɚɮɟɧ��ɝɪɚɮɟɧɨɩɨɞɿɛɧɢɣ�ɦɚɬɟɪɿɚɥ��ɧɚɧɨɱɚɫɬɢɧɤɢ��ɦɿɤɪɨɛɧɿ�ɧɚɧɨɝɿɛɪɢɞɢ�

,��9��6KXJDOHL��,��,��1RYLNRYD��,��9��%RLNRYD��$��<X��1HYHURYVND\D��
$��$��9R]Q\DNRYVNLL��$��3��9R]Q\DNRYVNLL

35263(&76�)25�86,1*�*5$3+(1(�/,.(�0$7(5,$/�2%7$,1('�%<�67$5&+�
&$5%21,=$7,21�72 &5($7(�&20%,1('�0,&52%,$/�35(3$5$7,216

,Q� WKH� DUWLFOH� WKH� PHWKRG� RI� JUDSKHQH�OLNH� QDQRPDWHULDO� SURGXFWLRQ� LV� SURSRVHG�� 7KH� SURGXFHG�
PDWHULDO�HIIHFWV�XSRQ�GLIIHUHQW�PLFURRUJDQLVPV�ZHUH�WHVWHG�DQG�ORZ�F\WRWR[LFLW\�RI�WKH�PDWHULDO�ZDV�VKRZQ��
7KHVH� WHVWV� HOXFLGDWH� JRRG� SHUVSHFWLYHV� IRU� SURGXFHG� JUDSKHQH�OLNH� PDWHULDO� LQ� FUHDWLRQ� RI� GLIIHUHQW�
ELRSUHSDUDWLRQV��

.H\�ZRUGV��JUDSKHQH��JUDSKHQH�OLNH�PDWHULDO��QDQRSDUWLFOHV��PLFURELDO�QDQRK\EULGV�

Ʌɢɬɟɪɚɬɭɪɚ
�� %\XQ� -�� (PHUJLQJ� )URQWLHUV� RI�*UDSKHQH� LQ�%LRPHGLFLQH� �� -��0LFURELRO�� %LRWHFKQRO�� ±

������± ����± 1����± 3�����±����
�� 6KHQ� +��� =KDQJ� /��� /LX� 0��� =KDQJ� =K�� %LRPHGLFDO� $SSOLFDWLRQV� RI� *UDSKHQH� ��

7KHUDQRVWLFV��± ������± ���± ���± 3�����±����
�� +RW]H� (� 0��� 3KHQUDW� 7��� /RZU\� *� 9�� 1DQRSDUWLFOH� $JJUHJDWLRQ�� &KDOOHQJHV� WR�

8QGHUVWDQGLQJ�7UDQVSRUW�DQG�5HDFWLYLW\�LQ�WKH�(QYLURQPHQW����-� (QYLURQPHQWDO�4XDOLW\��±
������± ����± 3������±�����

�� 'ROPDWRY�9� <X� 2Q�WKH�PHFKDQLVP�RI�GHWRQDWLRQ�QDQRGLDPRQG�V\QWKHVLV ���-� 6XSHUKDUG�
0DWHULDOV��± ������± ����± 1����± 3� ���±����

�� 0HU]KDQRY�$��*��+LVWRU\�DQG�5HFHQW�'HYHORSPHQWV�LQ�6+6 �� &HUDPLFV�,QWHUQDWLRQDO��±
������± ����± 3� ���±����

�� *UDSKHQH� R[LGH� DQG� UHGXFHG� JUDSKHQH� R[LGH� VWXGLHG� E\� WKH� ;5'�� 7(0� DQG� HOHFWURQ�
VSHFWURVFRS\� PHWKRGV� �� 6WRELQVNL� %��� /HVLDN� $��� 0DOROHSV]\� 0�� (W� DO�� ��-RXUQDO� RI�
(OHFWURQ�6SHFWURVFRS\�DQG�5HODWHG�3KHQRPHQD��± ������± �����± 3� ���±����

�� 5DPDQ�6SHFWUXP�RI�*UDSKHQH�DQG�*UDSKHQH�/D\HUV � )HUUDUL $��&���0H\HU -��&���6FDUGDFL
9��HW�DO�����3K\VLFDO�UHYLHZ�OHWWHUV� ± ������± ����± 3����������±���������

�� 1HO $���;LD 7���0DGOHU /���/L�1� 7R[LF�3RWHQWLDO�RI�0DWHULDOV�DW�WKH�1DQROHYHO �� 6FLHQFH�
± ������± �����± 3� ���±����

ɉɨɫɬɭɩɢɥɚ���������

5HIHUHQFHV
�� %\XQ�-��(PHUJLQJ�)URQWLHUV�RI�*UDSKHQH�LQ�%LRPHGLFLQH���������-��0LFURELRO��%LRWHFKQRO��

9RO� ������ ���±����
�� 6KHQ�+���=KDQJ�/���/LX�0���	�=KDQJ�=K�� ������� %LRPHGLFDO�$SSOLFDWLRQV�RI�*UDSKHQH�

7KHUDQRVWLFV��9RO� ����� ���±����



ȼɵɩɭɫɤ�����ɉɈɊɈȾɈɊȺɁɊɍɒȺɘɓɂɃ�ɂ�ɆȿɌȺɅɈɈȻɊȺȻȺɌɕȼȺɘɓɂɃ�ɂɇɋɌɊɍɆȿɇɌ�± ɌȿɏɇɂɄȺ
ɂ ɌȿɏɇɈɅɈȽɂə�ȿȽɈ�ɂɁȽɈɌɈȼɅȿɇɂə�ɂ�ɉɊɂɆȿɇȿɇɂə

���

�� +RW]H�(��0���3KHQUDW�7���	�/RZU\�*��9����������1DQRSDUWLFOH�$JJUHJDWLRQ��&KDOOHQJHV�WR�
8QGHUVWDQGLQJ� 7UDQVSRUW� DQG�5HDFWLYLW\� LQ� WKH� (QYLURQPHQW� -�� (QYLURQPHQWDO�4XDOLW\��
��� ����±�����

�� 'ROPDWRY� 9� <X� 2Q� WKH� PHFKDQLVP� RI� GHWRQDWLRQ� QDQRGLDPRQG� V\QWKHVLV� �������� -��
6XSHUKDUG�0DWHULDOV��9RO� ������ ���±����

�� 0HU]KDQRY� $�� *�� �������� +LVWRU\� DQG� 5HFHQW� 'HYHORSPHQWV� LQ� 6+6�� &HUDPLFV�
,QWHUQDWLRQDO�9RO� �������±���

�� 6WRELQVNL� %��� /HVLDN� $��� 0DOROHSV]\� 0�� (W� DO�� �������� *UDSKHQH� R[LGH� DQG� UHGXFHG�
JUDSKHQH�R[LGH�VWXGLHG�E\�WKH�;5'��7(0�DQG�HOHFWURQ�VSHFWURVFRS\�PHWKRGV��-��(OHFWURQ�
6SHFWURVFRS\�DQG�5HODWHG�3KHQRPHQD������ ���±����

�� )HUUDUL�$��&���0H\HU�-��&���6FDUGDFL�9��HW�DO�� ��������5DPDQ�6SHFWUXP�RI�*UDSKHQH�DQG�
*UDSKHQH�/D\HUV��3K\VLFDO�UHYLHZ�OHWWHUV����� ��������±���������

�� 1HO $���;LD 7���0DGOHU /���	�/L�1� ��������7R[LF�3RWHQWLDO�RI�0DWHULDOV�DW�WKH�1DQROHYHO��
6FLHQFH������ ���±����

ɍȾɄ����������������������������������

ȼ� Ƚ� ɉɨɥɬɨɪɚɰɤɢɣ� ɤɚɧɞ� ɬɟɯɧ� ɧɚɭɤ��� Ⱥ� Ⱥ� Ȼɨɱɟɱɤɚ� ɞ�ɪ ɬɟɯɧ� ɧɚɭɤ���
Ɉ� ȼ� Ʌɟɳɟɧɤɨ�� ȼ� ɂ� Ʌɚɜɪɢɧɟɧɤɨ� ɞ�ɪ ɬɟɯɧ� ɧɚɭɤ���

Ɋ� ȼɚɣɲɧɨɪɚɫ� ɞ�ɪ ɮ��ɦ� ɧɚɭɤ�

�ɂɧɫɬɢɬɭɬ�ɫɜɟɪɯɬɜɟɪɞɵɯ�ɦɚɬɟɪɢɚɥɨɜ��ɢɦ� ȼ� ɇ� Ȼɚɤɭɥɹ ɇȺɇ ɍɤɪɚɢɧɵ�
������ Ʉɢɟɜ� ɭɥ� Ⱥɜɬɨɡɚɜɨɞɫɤɚɹ� �� H�PDLO��YJ�SROWRUDWVN\#JPDLO�FRP� ROHVK#LVP�NLHY�XD
�/LWKXDQLDQ�8QLYHUVLW\�RI (GXFDWLRQDO�6FLHQFHV�/LWKXDQLD��/7�������9LOQLXV��6WXGHQWX VW�� ���

H�PDLO��YDLVQRUDVU#\DKRR�FRP

ɋɊȺȼɇɂɌȿɅɖɇɕȿ�ɂɋɋɅȿȾɈȼȺɇɂə�ɎɂɁɂɄɈ�ɏɂɆɂɑȿɋɄɂɏ
ɂ ɌȿɏɇɈɅɈȽɂɑȿɋɄɂɏ�ɋȼɈɃɋɌȼ�ɍȽɅȿɊɈȾɇɕɏ�ɇȺɇɈɌɊɍȻɈɄ

ɂ ɍȽɅȿɊɈȾɇɕɏ�ɇɂɌȿȼɂȾɇɕɏ�ɄɊɂɋɌȺɅɅɈȼ

ɂɫɫɥɟɞɨɜɚɧɵ�ɮɢɡɢɤɨ�ɯɢɦɢɱɟɫɤɢɟ� ɢ ɬɟɯɧɨɥɨɝɢɱɟɫɤɢɟ� ɫɜɨɣɫɬɜɚ� ɭɝɥɟɪɨɞɧɵɯ� ɧɚɧɨɬɪɭɛɨɤ �ɍɇɌ��
ɢ� ɭɝɥɟɪɨɞɧɵɯ� ɧɢɬɟɜɢɞɧɵɯ� ɤɪɢɫɬɚɥɥɨɜ �ɍɇɄ��� Ɉɩɪɟɞɟɥɟɧɵ� ɫɥɟɞɭɸɳɢɟ� ɯɚɪɚɤɬɟɪɢɫɬɢɤɢ��
ɧɚɫɵɩɧɚɹ ɩɥɨɬɧɨɫɬɶ�� ɧɚɫɵɩɧɨɣ ɨɛɴɺɦ�� ɨɬɧɨɫɢɬɟɥɶɧɚɹ ɩɥɨɬɧɨɫɬɶ�� ɨɬɧɨɫɢɬɟɥɶɧɵɣ ɨɛɴɺɦ��
ɩɨɪɢɫɬɨɫɬɶ�� ɭɞɟɥɶɧɚɹ ɩɨɜɟɪɯɧɨɫɬɶ�� ɫɵɩɭɱɟɫɬɶ�� ɭɝɨɥ ɨɬɤɨɫɚ�� ɚɞɫɨɪɛɰɢɨɧɧɚɹ ɫɩɨɫɨɛɧɨɫɬɶ��
ɉɪɢɜɟɞɟɧɵ�ɪɟɡɭɥɶɬɚɬɵ�ɢɫɩɵɬɚɧɢɣ�ɲɥɢɮɨɜɚɥɶɧɨɝɨ�ɢɧɫɬɪɭɦɟɧɬɚ�ɢɡ ɦɚɬɟɪɢɚɥɨɜ�ɫ ɍɇɌ�ɢ�ɍɇɄ��

Ʉɥɸɱɟɜɵɟ� ɫɥɨɜɚ�� ɭɝɥɟɪɨɞɧɵɟ ɧɚɧɨɬɪɭɛɤɢ�� ɭɝɥɟɪɨɞɧɵɟ ɧɢɬɟɜɢɞɧɵɟ� ɤɪɢɫɬɚɥɥɵ�� ɮɢɡɢɤɨ�
ɯɢɦɢɱɟɫɤɢɟ ɫɜɨɣɫɬɜɚ�� ɬɟɯɧɨɥɨɝɢɱɟɫɤɢɟ ɫɜɨɣɫɬɜɚ� ɞɢɫɩɟɪɫɧɵɯ� ɦɚɬɟɪɢɚɥɨɜ�� ɧɚɫɵɩɧɚɹ ɩɥɨɬɧɨɫɬɶ��
ɧɚɫɵɩɧɨɣ ɨɛɴɺɦ��ɫɵɩɭɱɟɫɬɶ��ɩɨɪɢɫɬɨɫɬɶ��ɭɞɟɥɶɧɚɹ ɩɨɜɟɪɯɧɨɫɬɶ��ɚɞɫɨɪɛɰɢɨɧɧɚɹ ɫɩɨɫɨɛɧɨɫɬɶ��
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