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Ɂɚɫɬɨɫɭɜɚɧɹ�ɩɨɥɿɦɟɪɧɨ�ɤɨɦɩɨɡɢɰɿɣɧɢɯ�ɦɚɬɟɪɿɚɥɿɜ�ɞɥɹ�ɟɥɟɦɟɧɬɿɜ�ɛɭɪɢɥɶɧɨʀ�
ɤɨɥɨɧɢ

Ɋɨɡɝɥɹɞɚɽɬɶɫɹ�ɦɨɠɥɢɜɿɫɬɶ�ɩɿɞɜɢɳɟɧɧɹ�ɟɮɟɤɬɢɜɧɨɫɬɿ�ɞɨɜɟɞɟɧɧɹ�ɨɫɶɨɜɨɝɨ�ɧɚɜɚɧɬɚɠɟɧɧɹ�ɧɚ�
ɞɨɥɨɬɨ� ɜ� ɭɦɨɜɚɯ� ɛɭɪɿɧɧɹ� ɩɨɯɢɥɨ�ɫɤɟɪɨɜɚɧɢɯ� ɿ� ɝɨɪɢɡɨɧɬɚɥɶɧɢɯ� ɫɜɟɪɞɥɨɜɢɧ� ɬɚ� ɡɚɩɨɛɿɝɚɧɧɹ� ɹɜɢɳɭ�
ɩɪɢɯɨɩɥɟɧɧɹ�ɛɭɪɢɥɶɧɨʀ�ɤɨɥɨɧɢ�

ȼɧɚɫɥɿɞɨɤ� ɧɚɹɜɧɨɫɬɿ� ɫɢɥ� ɬɟɪɬɹ� ɦɿɠ� ɛɭɪɢɥɶɧɨɸ� ɤɨɥɨɧɨɸ� ɬɚ� ɧɢɠɧɶɨɸ� ɫɬɿɧɤɨɸ� ɫɬɨɜɛɭɪɚ�
ɩɨɯɢɥɨ�ɫɤɟɪɨɜɚɧɨʀ� ɱɢ� ɝɨɪɢɡɨɧɬɚɥɶɧɨʀ� ɫɜɟɪɞɥɨɜɢɧɢ� ɭɫɤɥɚɞɧɸɽɬɶɫɹ� ɞɨɜɟɞɟɧɧɹ� ɟɮɟɤɬɢɜɧɨɝɨ� ɨɫɶɨɜɨɝɨ�
ɧɚɜɚɧɬɚɠɟɧɧɹ� ɧɚ� ɩɨɪɨɞɨɪɭɣɧɿɜɧɢɣ� ɿɧɫɬɪɭɦɟɧɬ�� ɳɨ� ɜɩɥɢɜɚɽ� ɧɚ� ɦɟɯɚɧɿɱɧɭ� ɲɜɢɞɤɿɫɬɶ� ɛɭɪɿɧɧɹ�� Ⱦɥɹ�
ɡɦɟɧɲɟɧɧɹ� ɫɢɥ� ɬɟɪɬɹ� ɩɪɨɩɨɧɭɽɬɶɫɹ� ɡɚɫɬɨɫɭɜɚɧɧɹ� ɩɨɥɿɦɟɪɧɨ�ɤɨɦɩɨɡɢɰɿɣɧɢɯ� ɦɚɬɟɪɿɚɥɿɜ� �ɉɄɆ�� ɞɥɹ�
ɩɨɤɪɢɬɬɹ�ɩɨɜɟɪɯɧɿ�ɟɥɟɦɟɧɬɿɜ�ɛɭɪɢɥɶɧɨʀ�ɤɨɥɨɧɢ��ɇɚɜɨɞɢɬɶɫɹ�ɦɟɬɨɞɢɤɚ�ɬɚ�ɦɚɬɟɦɚɬɢɱɧɿ�ɦɨɞɟɥɿ�� ɡɚ�
ɪɚɯɭɧɨɤ�ɹɤɢɯ�ɽ�ɦɨɠɥɢɜɢɦ�ɨɬɪɢɦɚɧɧɹ�ɉɄɆ�ɿɡ�ɧɚɩɟɪɟɞ�ɡɚɞɚɧɢɦɢ�ɮɿɡɢɤɨ�ɦɟɯɚɧɿɱɧɢɦɢ�ɜɥɚɫɬɢɜɨɫɬɹɦɢ��
ɹɤɿ� ɛ� ɡɚɞɨɜɨɥɶɧɹɥɢ� ɜɢɦɨɝɚɦ� ɟɤɫɩɥɭɚɬɚɰɿʀ� ɛɭɪɢɥɶɧɢɯ� ɤɨɥɨɧ� ɩɿɞ� ɱɚɫ� ɛɭɪɿɧɧɹ� ɩɨɯɢɥɨ�ɫɤɟɪɨɜɚɧɢɯ� ɿ�
ɝɨɪɢɡɨɧɬɚɥɶɧɢɯ�ɫɜɟɪɞɥɨɜɢɧ�

ɉɪɨɩɨɧɭɽɬɶɫɹ� ɦɨɞɟɥɶ� ɤɨɦɩɥɟɤɫɧɨɝɨ� ɦɟɬɨɞɭ� ɝɪɚɧɢɱɧɢɯ� ɟɥɟɦɟɧɬɿɜ� ɡɿ� ɡɦɿɲɚɧɨɸ� ɤɪɚɣɨɜɨɸ�
ɡɚɞɚɱɟɸ� ɞɥɹ� ɨɫɧɨɜɧɨɝɨ� ɪɿɜɧɹ� ɫɬɚɰɿɨɧɚɪɧɨɝɨ� ɩɨɥɹ� ɿ� ɜ� ɹɤɨɫɬɿ� ɤɨɧɬɪɨɥɶɧɨʀ� ɦɨɞɟɥɿ� ɩɪɨɩɨɧɭɽɬɶɫɹ�
ɡɚɫɬɨɫɭɜɚɬɢ� ɬɟɪɦɨɞɢɧɚɦɿɱɧɢɣ� ɩɿɞɯɿɞ� ɧɚ� ɨɫɧɨɜɿ� ɫɬɚɬɢɫɬɢɱɧɨɝɨ� ɦɟɬɨɞɭ� Ɇɨɧɬɟ�Ʉɚɪɥɨ�� Ɍɚɤɟ�
ɩɨɽɞɧɚɧɧɹ�ɞɚɽ�ɦɨɠɥɢɜɿɫɬɶ�ɨɰɿɧɢɬɢ�ɮɿɡɢɤɨ�ɦɟɯɚɧɿɱɧɿ�ɜɥɚɫɬɢɜɨɫɬɿ�ɦɟɬɚɥɨɩɨɥɿɦɟɪɧɨɝɨ�ɩɨɤɪɢɬɬɹ�ɬɚ�
ɩɪɚɜɢɥɶɧɨ� ɩɿɞɿɛɪɚɬɢ� ɬɢɩ� ɧɚɩɨɜɧɸɜɚɱɚ� ɞɥɹ� ɉɄɆ�� ɳɨɛ� ɩɨɜɧɨɸ� ɦɿɪɨɸ� ɡɚɞɨɜɨɥɶɧɢɬɢ� ɜɢɦɨɝɢ� ɳɨɞɨ�
ɦɿɰɧɿɫɧɢɯ� ɯɚɪɚɤɬɟɪɢɫɬɢɤ� ɩɨɤɪɢɬɬɹ� ɟɥɟɦɟɧɬɿɜ ɛɭɪɢɥɶɧɨʀ� ɤɨɥɨɧɢ� ɬɚ� ʀʀ� ɩɨɜɟɪɯɧɿ� ɞɥɹ� ɞɚɧɢɯ� ɭɦɨɜ�
ɟɤɫɩɥɭɚɬɚɰɿʀ�ɿ�ɬɟɯɧɨɥɨɝɿɱɧɨɝɨ�ɩɪɨɰɟɫɭ�

Ʉɥɸɱɨɜɿ� ɫɥɨɜɚ�� ɩɨɥɿɦɟɪɧɨ�ɤɨɦɩɨɡɢɰɿɣɧɿ� ɦɚɬɟɪɿɚɥɢ�� ɛɭɪɢɥɶɧɚ� ɤɨɥɨɧɚ�� ɫɜɟɪɞɥɨɜɢɧɚ��
ɩɪɨɦɢɜɚɥɶɧɚ�ɪɿɞɢɧɚ�

Ⱦɥɹ�ɡɚɛɟɡɩɟɱɟɧɧɹ�ɩɨɬɪɟɛ�ɞɟɪɠɚɜɢ�ɜ�ɟɧɟɪɝɨɧɨɫɿɹɯ��ɡɨɤɪɟɦɚ�ɧɚɮɬɢ�ɿ�ɝɚɡɭ� ɽ�ɧɟɨɛɯɿɞɧɢɦ�
ɩɨɫɬɿɣɧɢɣ� ɩɪɢɪɿɫɬ� ɨɛ¶ɽɦɿɜ� ɛɭɪɨɜɢɯ� ɪɨɛɿɬ�� Ⱦɥɹ� ɰɶɨɝɨ� ɡɭɫɢɥɥɹ� ɫɩɪɹɦɨɜɭɸɬɶɫɹ� ɧɚ� ɨɫɜɨɽɧɧɹ�
ɧɨɜɢɯ�ɪɨɞɨɜɢɳ�ɬɚ�ɿɧɬɟɧɫɢɮɿɤɚɰɿɸ�ɪɨɡɪɨɛɤɢ�ɬɢɯ�ɪɨɞɨɜɢɳ��ɹɤɿ�ɜɠɟ�ɟɤɫɩɥɭɚɬɭɸɬɶɫɹ�

ɏɚɪɚɤɬɟɪɧɨɸ� ɨɫɨɛɥɢɜɿɫɬɸ� ɧɚɮɬɨɜɢɯ� ɿ� ɝɚɡɨɜɢɯ� ɪɨɞɨɜɢɳ� ɍɤɪɚʀɧɢ� ɽ� ɡɧɚɱɧɚ�
ɜɢɫɧɚɠɟɧɿɫɬɶ� ɨɫɧɨɜɧɢɯ� ɡɚɩɚɫɿɜ� ɬɚ� ɧɚɹɜɧɿɫɬɶ� ɜɟɥɢɤɨʀ� ɤɿɥɶɤɨɫɬɿ� ɡɚɥɢɲɤɨɜɢɯ� ɡɚɩɚɫɿɜ� ɭ�
ɬɭɩɢɤɨɜɢɯ� ɿ� ɫɥɚɛɨɞɪɟɧɨɜɚɧɢɯ� ɡɨɧɚɯ� ɧɚɮɬɨɜɢɯ� ɨɛɥɹɦɿɜɨɤ� ɝɚɡɨɜɢɯ� ɩɨɤɥɚɞɿɜ� ɬɚ� ɜɨɞɨɩɥɚɜɧɢɯ�
ɩɨɤɥɚɞɚɯ�ɧɚɮɬɢ�ɡ�ɧɢɡɶɤɨɩɪɨɧɢɤɧɢɦɢ�ɤɨɥɟɤɬɨɪɚɦɢ�

Ⱦɥɹ�ɩɿɞɜɢɳɟɧɧɹ�ɟɮɟɤɬɢɜɧɨɫɬɿ�ɛɭɪɨɜɢɯ�ɪɨɛɿɬ�� ɫɩɪɹɦɨɜɚɧɢɯ�ɧɚ� ɡɛɿɥɶɲɟɧɧɹ�ɜɢɞɨɛɭɬɤɭ�
ɧɚɮɬɢ� ɿ� ɝɚɡɭ�� ɜɚɠɥɢɜɢɦ� ɽ� ɫɬɜɨɪɟɧɧɹ� ɿ� ɜɩɪɨɜɚɞɠɟɧɧɹ� ɧɨɜɢɯ� ɬɟɯɧɨɥɨɝɿɣ� ɿ� ɬɟɯɧɿɱɧɢɯ� ɡɚɫɨɛɿɜ��
ɇɚɣɛɿɥɶɲ� ɟɮɟɤɬɢɜɧɢɦ� ɦɟɬɨɞɨɦ� ɩɿɞɜɢɳɟɧɧɹ� ɜɢɞɨɛɭɬɤɭ� ɜɭɝɥɟɜɨɞɧɿɜ� ɽ� ɛɭɞɿɜɧɢɰɬɜɨ� ɩɨɯɢɥɨ�
ɫɤɟɪɨɜɚɧɢɯ�ɿ�ɝɨɪɢɡɨɧɬɚɥɶɧɢɯ�ɫɜɟɪɞɥɨɜɢɧ�

ɉɿɞ� ɱɚɫ� ɛɭɞɿɜɧɢɰɬɜɚ� ɩɨɯɢɥɨ�ɫɤɟɪɨɜɚɧɢɯ� ɿ� ɝɨɪɢɡɨɧɬɚɥɶɧɢɯ� ɫɜɟɪɞɥɨɜɢɧ� ɛɭɪɢɥɶɧɚ�
ɤɨɥɨɧɚ��ɩɿɞ�ɞɿɽɸ�ɫɢɥɢ�ɬɹɠɿɧɧɹ��ɩɪɢɬɢɫɤɚɽɬɶɫɹ�ɞɨ�ɧɢɠɧɶɨʀ�ɫɬɿɧɤɢ�ɫɜɟɪɞɥɨɜɢɧɢ��ɭɬɪɭɞɧɸɽɬɶɫɹ�
ʀʀ�ɜɿɞɧɨɫɧɢɣ�ɪɭɯ��ɚ�ɰɟ�ɩɪɢɡɜɨɞɢɬɶ�ɞɨ�ɫɭɬɬɽɜɨɝɨ�ɡɪɨɫɬɚɧɧɹ�ɫɢɥɢ�ɨɩɨɪɭ�ɩɨɫɬɭɩɚɥɶɧɨɦɭ�ɪɭɯɨɜɿ�
ɛɭɪɢɥɶɧɨʀ� ɤɨɥɨɧɢ� ɜ� ɧɚɩɪɹɦɤɭ� ɜɢɛɨɸ� ɫɜɟɪɞɥɨɜɢɧɢ�� ɳɨ�� ɜ� ɫɜɨɸ� ɱɟɪɝɭ�� ɩɟɪɟɲɤɨɞɠɚɽ�
ɨɩɬɢɦɚɥɶɧɨɦɭ� ɞɨɜɟɞɟɧɧɸ� ɨɫɶɨɜɨɝɨ� ɧɚɜɚɧɬɚɠɟɧɧɹ� ɧɚ� ɞɨɥɨɬɨ�� ȼ� ɤɿɧɰɟɜɨɦɭ� ɪɟɡɭɥɶɬɚɬɿ�
ɩɨɧɢɠɭɸɬɶɫɹ� ɩɨɤɚɡɧɢɤɢ� ɪɨɛɨɬɢ� ɞɨɥɿɬ�� ɩɨɝɿɪɲɭɽɬɶɫɹ� ɹɤɿɫɬɶ� ɤɟɪɭɜɚɧɧɹ� ɬɪɚɽɤɬɨɪɿɽɸ�
ɫɜɟɪɞɥɨɜɢɧɢ�
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��

Ɂɦɟɧɲɟɧɧɹ� ɫɢɥ� ɬɟɪɬɹ� ɦɿɠ� ɛɭɪɢɥɶɧɨɸ� ɤɨɥɨɧɨɸ� ɿ� ɧɢɠɧɶɨɸ� ɫɬɿɧɤɨɸ� ɫɬɨɜɛɭɪɚ�
ɫɜɟɪɞɥɨɜɢɧɢ�ɬɚ�ɩɨɤɪɚɳɟɧɧɹ�ɩɟɪɟɞɚɱɿ�ɨɫɶɨɜɨɝɨ�ɧɚɜɚɧɬɚɠɟɧɧɹ�ɧɚ�ɩɨɪɨɞɨɪɭɣɧɿɜɧɢɣ�ɿɧɫɬɪɭɦɟɧɬ�
ɦɨɠɧɚ� ɡɞɿɣɫɧɢɬɢ� ɜɧɚɫɥɿɞɨɤ� ɩɨɤɪɢɬɬɹ� ɡɨɜɧɿɲɧɿɯ� ɩɨɜɟɪɯɨɧɶ� ɟɥɟɦɟɧɬɿɜ� ɛɭɪɢɥɶɧɨʀ� ɤɨɥɨɧɢ�
ɩɨɥɿɦɟɪɧɨ�ɤɨɦɩɨɡɢɰɿɣɧɢɦɢ�ɦɚɬɟɪɿɚɥɚɦɢ�

ɉɨɥɿɦɟɪɧɟ�ɩɨɤɪɢɬɬɹ�ɦɨɠɟ�ɡɚɫɬɨɫɨɜɭɜɚɬɢɫɹ�ɭ�ɜɢɝɥɹɞɿ�ɬɨɧɤɨɝɨ�ɲɚɪɭ�� ɹɤɢɣ�ɧɚɧɨɫɢɬɶɫɹ�
ɧɚ� ɨɛɟɡɠɢɪɟɧɭ� ɦɟɬɚɥɟɜɭ� ɩɨɜɟɪɯɧɸ� ɡɚ� ɞɨɩɨɦɨɝɨɸ� ɨɛɪɚɧɨɝɨ� ɫɩɨɫɨɛɭ� ɿ� ɬɟɯɧɨɥɨɝɿʀ�� Ɍɨɜɳɢɧɚ�
ɩɨɤɪɢɜɧɨɝɨ�ɲɚɪɭ�ɫɬɚɧɨɜɢɬɶ����±��� ɦɦ�

ɉɨɥɿɦɟɪɧɟ� ɩɨɤɪɢɬɬɹ� ɦɨɠɟ� ɧɚɧɨɫɢɬɢɫɶ� ɡɚ� ɞɨɩɨɦɨɝɨɸ� ɫɭɦɿɲɟɣ��ɳɨ� ɩɨɥɿɦɟɪɢɡɭɸɬɶɫɹ��
ɪɨɡɩɥɚɜɿɜ� ɬɚ� ɞɪɿɛɧɨɞɢɫɩɟɪɫɧɢɯ� ɩɨɪɨɲɤɿɜ�� ȼɢɤɨɪɢɫɬɚɧɧɹ� ɫɩɟɰɿɚɥɶɧɢɯ� ɟɦɭɥɶɫɿɣ� ɞɚɽ�
ɦɨɠɥɢɜɿɫɬɶ� ɫɬɜɨɪɸɜɚɬɢ�ɩɨɥɿɦɟɪɧɟ�ɩɨɤɪɢɬɬɹ� ɡ� ɬɚɤɢɯ�ɦɚɬɟɪɿɚɥɿɜ�� ɹɤɿ� ɫɚɦɿ� ɩɨ� ɫɨɛɿ� ɧɟ�ɦɨɠɭɬɶ�
ɭɬɜɨɪɸɜɚɬɢ� ɦɿɰɧɨɝɨ� ɚɞɝɟɡɿɣɧɨɝɨ� ɡ¶ɽɞɧɚɧɧɹ� ɡ� ɦɟɬɚɥɨɦ�� Ɂɨɤɪɟɦɚ� ɬɚɤɢɦɢ� ɽ� ɮɬɨɪɨɩɥɚɫɬɢ�� ɹɤɿ�
ɦɚɸɬɶ� ɜɿɞɦɿɧɧɿ� ɦɟɯɚɧɿɱɧɿ� ɜɥɚɫɬɢɜɨɫɬɿ� ɳɨɞɨ� ɤɨɟɮɿɰɿɽɧɬɭ� ɬɟɪɬɹ�� ɦɨɞɭɥɹ� ɘɧɝɚ�� ɤɨɟɮɿɰɿɽɧɬɚ�
ɉɭɚɫɫɨɧɚ�� ɚɥɟ� ɫɚɦɿ� ɩɨ� ɫɨɛɿ� ɜɨɥɨɞɿɸɬɶ� ɧɢɡɶɤɨɸ� ɚɞɝɟɡɿɣɧɨɸ� ɡɞɚɬɧɿɫɬɸ�� Ɍɨɦɭ� ɞɥɹ� ɩɨɤɪɢɬɬɹ�
ɦɟɬɚɥɟɜɢɯ� ɩɨɜɟɪɯɨɧɶ�� ɬɚɤɢɯ� ɹɤ� ɟɥɟɦɟɧɬɢ� ɄɇȻɄ� ɬɚ� ɡɨɜɧɿɲɧɹ� ɩɨɜɟɪɯɧɹ� ɛɭɪɢɥɶɧɢɯ� ɬɪɭɛ��
ɮɬɨɪɨɩɥɚɫɬɢ� ɞɨɰɿɥɶɧɨ� ɡɚɫɬɨɫɨɜɭɜɚɬɢ� ɜ� ɫɭɦɿɲɿ� ɡ� ɿɧɲɢɦɢ� ɪɟɱɨɜɢɧɚɦɢ�� ɹɤɿ� ɧɟ� ɩɨɝɿɪɲɭɸɬɶ�
ɮɿɡɢɤɨ�ɦɟɯɚɧɿɱɧɢɯ�ɜɥɚɫɬɢɜɨɫɬɟɣ�ɩɨɥɿɦɟɪɧɨɝɨ�ɩɨɤɪɢɬɬɹ�

Ɂɚɜɞɹɤɢ�ɫɜɨʀɦ�ɜɢɫɨɤɢɦ�ɚɧɬɢɮɪɢɤɰɿɣɧɢɦ�ɜɥɚɫɬɢɜɨɫɬɹɦ�ɞɨɫɢɬɶ�ɲɢɪɨɤɨɝɨ�ɡɚɫɬɨɫɭɜɚɧɧɹ�
ɧɚɛɭɜ� ɩɨɥɿɬɟɬɪɚɮɬɨɪɟɬɢɥɟɧ� �Ɏ���� ɐɟɣ� ɩɨɥɿɦɟɪ� ɜɿɞɧɨɫɢɬɶɫɹ� ɞɨ� ɬɟɪɦɨɩɥɚɫɬɿɜ�� ɚɥɟ� ɜ�
ɪɨɡɩɥɚɜɥɟɧɨɦɭ� ɜɢɝɥɹɞɿ� ɦɚɽ� ɦɚɥɭ� ɬɟɤɭɱɿɫɬɶ�� ɬɨɦɭ� ɣɨɝɨ� ɩɟɪɟɪɨɛɤɚ� ɽ� ɭɬɪɭɞɧɟɧɨɸ�� Ƚɨɥɨɜɧɨɸ�
ɩɟɪɟɜɚɝɨɸ�Ɏ��ɽ�ɬɟ��ɳɨ�ɜɿɧ�ɜɨɥɨɞɿɽ�ɧɚɣɧɢɠɱɢɦ�ɡ�ɭɫɿɯ�ɜɿɞɨɦɢɯ�ɩɨɥɿɦɟɪɿɜ�ɤɨɟɮɿɰɿɽɧɬɨɦ�ɬɟɪɬɹ��
Ɉɤɪɿɦ� ɬɨɝɨ�Ɏ�� ɜɨɥɨɞɿɽ� ɞɭɠɟ� ɧɢɡɶɤɢɦ� ɜɨɞɨ� ɩɨɝɥɢɧɚɧɧɹɦ� ± ɦɟɧɲɟ� ������� Ɂɞɚɬɧɿɫɬɶ�Ɏ�� ɞɨ�
ɡɧɚɱɧɨʀ�ɞɟɮɨɪɦɚɰɿʀ�ɜɢɤɥɸɱɚɽ�ɦɨɠɥɢɜɿɫɬɶ�ɣɨɝɨ�ɜɢɤɨɪɢɫɬɚɧɧɹ�ɭ�ɜɢɝɥɹɞɿ�ɬɨɜɫɬɨɫɬɿɧɧɢɯ�ɜɬɭɥɨɤ��
ɚɥɟ� ɬɟ� ɳɨ� ɽ� ɧɟɝɚɬɢɜɧɢɦ� ɞɥɹ� ɨɞɧɨɝɨ� ɧɚɩɪɹɦɤɭ� ɡɚɫɬɨɫɭɜɚɧɧɹ�� ɽ� ɩɨɡɢɬɢɜɧɢɦ� ɞɥɹ� ɿɧɲɨɝɨ��
Ȼɿɥɶɲɿɫɬɶ�ɩɨɥɿɦɟɪɿɜ�ɽ�ɯɿɦɿɱɧɨ�ɫɬɿɣɤɢɦɢ�ɨɤɪɿɦ�ɫɜɨʀɯ�ɪɨɡɱɢɧɧɢɤɿɜ��ɮɬɨɪɨɩɥɚɫɬɢ�ɠ�ɽ�ɫɬɿɣɤɢɦɢ�
ɹɤ�ɞɨ�ɜɫɿɯ�ɜɿɞɨɦɢɯ�ɤɢɫɥɨɬ��ɬɚɤ�ɿ�ɫɢɥɶɧɢɯ�ɨɤɢɫɥɸɜɚɱɿɜ�ɬɚ�ɪɨɡɱɢɧɧɢɤɿɜ��

Ɏɬɨɪɨɩɥɚɫɬɢ� ɜɨɥɨɞɿɸɬɶ� ɜɢɫɨɤɢɦɢ� ɞɿɟɥɟɤɬɪɢɱɧɢɦɢ� ɯɚɪɚɤɬɟɪɢɫɬɢɤɚɦɢ� ɜ� ɲɢɪɨɤɨɦɭ�
ɿɧɬɟɪɜɚɥɿ� ɱɚɫɬɨɬ�� ɦɚɥɨɸ� ɩɨɪɢɫɬɿɫɬɸ�� ɮɟɧɨɦɟɧɚɥɶɧɨɸ� ɿɧɟɪɬɧɿɫɬɸ�� Ɏɬɨɪɨɩɥɚɫɬɢ� ɜɿɞɧɨɫɹɬɶɫɹ�
ɞɨ�ɤɪɢɫɬɚɥɿɱɧɢɯ�ɩɨɥɿɦɟɪɿɜ��Ⱥɥɟ�ɤɨɧɤɪɟɬɧɨʀ�ɬɟɦɩɟɪɚɬɭɪɢ�ɤɪɢɫɬɚɥɿɡɚɰɿʀ�ɧɟ�ɦɚɸɬɶ�� ɿɫɧɭɽ�ɥɢɲɟ�
ɿɧɬɟɪɜɚɥ� ɤɪɢɫɬɚɥɿɡɚɰɿʀ�� ɡɨɤɪɟɦɚ� ɞɥɹ� Ɏ�� ɰɟɣ� ɿɧɬɟɪɜɚɥ� ɡɧɚɯɨɞɢɬɶɫɹ� ɜ� ɞɿɚɩɚɡɨɧɿ� ���·����ɋ��
Ɇɿɰɧɿɫɧɿ� ɯɚɪɚɤɬɟɪɢɫɬɢɤɢ� ɮɬɨɪɨɩɥɚɫɬɿɜ� ɞɨɫɢɬɶ� ɜɢɫɨɤɿ�� ɡɨɤɪɟɦɚ� ɦɿɰɧɿɫɬɶ� ɧɚ� ɪɨɡɪɢɜ� ɫɹɝɚɽ�
��Ɇɉɚ�� ɜɿɞɧɨɫɧɟ� ɜɢɞɨɜɠɟɧɧɹ� ɧɚ� ɪɨɡɪɢɜ� ɫɬɚɧɨɜɢɬɶ� ��� ��� Ɏɬɨɪɨɩɥɚɫɬɨɜɿ� ɩɨɥɿɦɟɪɢ�
ɜɢɝɨɬɨɜɥɹɥɢɫɹ� ɧɚ� ȼɈ� ©ɏɥɨɪɜɿɧɿɥª�� ɧɚ� ɞɚɧɢɣ� ɱɚɫ� ɜɢɝɨɬɨɜɥɹɸɬɶɫɹ� ɧɚɮɬɨɩɟɪɟɪɨɛɧɢɦɢ�
ɡɚɜɨɞɚɦɢ�ɭ�ɜɢɝɥɹɞɿ�ɩɨɪɨɲɤɭ�ɡ�ɪɨɡɦɿɪɨɦ�ɱɚɫɬɨɤ���±��� ɦɤɦ��ɚ�ɜ�ɟɦɭɥɶɫɿʀ�± ���� ɦɤɦ�

ȯ� ɦɨɠɥɢɜɢɦ� ɡɚɫɬɨɫɭɜɚɧɧɹ� ɧɚɩɨɜɧɟɧɢɯ� ɦɚɬɟɪɿɚɥɿɜ� ɧɚ� ɨɫɧɨɜɿ� ɮɬɨɪɨɩɥɚɫɬɭ� Ɏ��� ɹɤɿ�
ɦɿɫɬɹɬɶ� ɝɪɚɮɿɬ�� ɤɨɤɫ�� ɞɜɨɫɿɪɤɨɜɢɣ� ɦɨɥɿɛɞɟɧ�� ɦɟɬɚɥɟɜɿ� ɩɨɪɨɲɤɢ�� ɫɤɥɨɜɨɥɨɤɧɨ� ɬɚ� ɿɧɲɿ�
ɧɚɩɨɜɧɸɜɚɱɿ�� ɳɨ� ɡɚɛɟɡɩɟɱɭɽ� ɩɿɞɜɢɳɟɧɧɹ� ɬɢɯ� ɱɢ� ɿɧɲɢɯ� ɮɿɡɢɤɨ�ɦɟɯɚɧɿɱɧɢɯ� ɯɚɪɚɤɬɟɪɢɫɬɢɤ�
ɬɚɤɢɯ� ɹɤ ɬɜɟɪɞɿɫɬɶ�� ɡɧɨɫɨɫɬɿɣɤɿɫɬɶ�� ɡɧɢɠɟɧɧɹ� ɞɟɮɨɪɦɚɰɿʀ� ɩɿɞ� ɧɚɜɚɧɬɚɠɟɧɧɹɦ�� ɡɧɢɠɟɧɧɹ�
ɤɨɟɮɿɰɿɽɧɬɚ� ɬɟɪɦɿɱɧɨɝɨ� ɪɨɡɲɢɪɟɧɧɹ�� ɩɿɞɜɢɳɟɧɧɹ� ɦɨɞɭɥɹ� ɩɪɭɠɧɨɫɬɿ�� ɦɿɰɧɨɫɬɿ� ɧɚ� ɫɬɢɫɤ� ɬɚ�
ɿɧɲɟ��Ɏɿɡɢɤɨ�ɦɟɯɚɧɿɱɧɿ�ɜɥɚɫɬɢɜɨɫɬɿ�ɱɢɫɬɨɝɨ�Ɏ��ɧɚɜɟɞɟɧɨ�ɜ�ɬɚɛɥ���

Ɍɚɛɥɢɰɹ����Ɏɿɡɢɤɨ�ɦɟɯɚɧɿɱɧɿ�ɜɥɚɫɬɢɜɨɫɬɿ�ɮɬɨɪɨɩɥɚɫɬɚ�ɦɚɪɤɢ�Ɏ�

ʋɩ?ɩ ɉɨɤɚɡɧɢɤɢ Ɏ�
� � �
� Ƚɭɫɬɢɧɚ��ɤɝ�ɦ� ���������
� Ɋɭɣɧɿɜɧɟ�ɧɚɩɪɭɠɟɧɧɹ�ɩɪɢ�ɪɨɡɬɹɝɭ��Ɇɉɚ ���������
� ȼɿɞɧɨɫɧɟ�ɜɢɞɨɜɠɟɧɧɹ�ɩɪɢ�ɪɨɡɪɢɜɿ��� �������
� Ɇɨɞɭɥɶ�ɩɪɭɠɧɨɫɬɿ�ɡɚ�ɫɬɢɫɤɭ��Ɇɉɚ �����



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

��

ɉɪɨɞɨɜɠɟɧɧɹ ɬɚɛɥɢɰɿ �

� � �
� Ɇɨɞɭɥɶ�ɩɪɭɠɧɨɫɬɿ�ɡɚ�ɪɨɡɬɹɝɭ��Ɇɉɚ ���
� Ɍɜɟɪɞɿɫɬɶ��ɡɚ�Ȼɪɢɧɟɥɟɦ���Ɇɉɚ ����±����
� Ʉɨɟɮɿɰɿɽɧɬ�ɬɟɩɥɨɩɪɨɜɿɞɧɨɫɬɿ��ȼɬ��ɦîɄ� ����
� ɉɢɬɨɦɚ�ɬɟɩɥɨɽɦɧɿɫɬɶ��ɤȾɠ��ɤɝîɄ� ����
� Ɍɟɩɥɨɫɬɿɣɤɿɫɬɶ��ɡɚ�ȼɿɤɚ
� ���
�� ȼɨɞɨɩɨɝɥɢɧɟɧɧɹ��ɡɚ�ɞɨɛɭ���� ����

Ɂɚ� ɜɢɳɨʀ� ɬɟɦɩɟɪɚɬɭɪɢ� ɧɿɠ� ɬɟɦɩɟɪɚɬɭɪɚ� ɪɨɡɤɥɚɞɚɧɧɹ� �����ɋ�� Ɏ�� ɧɟ� ɩɟɪɟɯɨɞɢɬɶ� ɭ�
ɜ
ɹɡɤɨɬɟɤɭɱɢɣ�ɫɬɚɧ��ɡɚ�ɬɟɦɩɟɪɚɬɭɪɢ�ɪɨɡɩɥɚɜɥɟɧɧɹ�ɛɿɥɹ�����ɋ�ɜ¶ɹɡɤɿɫɬɶ�ɫɬɚɧɨɜɢɬɶ�a����� ɉɚāɫ�

Ɂɚɫɬɨɫɭɜɚɧɧɹ� ɤɨɦɩɨɡɢɰɿɣɧɢɯ� ɦɚɬɟɪɿɚɥɿɜ� ɜ� ɹɤɨɫɬɿ� ɩɨɤɪɢɬɬɹ� ɜɢɦɚɝɚɽ� ɩɪɨɜɟɞɟɧɧɹ�
ɟɤɫɩɟɪɢɦɟɧɬɚɥɶɧɢɯ� ɿ� ɬɟɨɪɟɬɢɱɧɢɯ� ɞɨɫɥɿɞɠɟɧɶ� ɡ� ɦɟɬɨɸ� ɜɢɡɧɚɱɟɧɧɹ� ʀɯ� ɮɿɡɢɤɨ�ɦɚɯɚɧɿɱɧɢɯ�
ɜɥɚɫɬɢɜɨɫɬɟɣ��ɨɰɿɧɤɢ�ɪɨɛɨɬɨɡɞɚɬɧɨɫɬɿ��ɦɿɰɧɨɫɬɿ��ɡɧɨɫɨɫɬɿɣɤɨɫɬɿ�

Ʉɨɦɩɨɡɢɰɿɣɧɿ� ɦɚɬɟɪɿɚɥɢ� �ɄɆ��� ɡɨɤɪɟɦɚ� ɧɚ� ɨɫɧɨɜɿ� Ɏ��� ɰɟ� ɫɤɥɚɞɧɿ� ɝɟɬɟɪɨɝɟɧɧɿ�
ɫɬɪɭɤɬɭɪɢ��ɭɬɜɨɪɟɧɿ�ɤɨɦɛɿɧɚɰɿɽɸ�ɚɪɦɭɸɱɢɯ�ɟɥɟɦɟɧɬɿɜ�ɬɚ� ɿɡɨɬɪɨɩɧɨɝɨ�ɫɟɪɟɞɨɜɢɳɚ��Ɇɚɬɪɢɰɹ�
ɡɚɛɟɡɩɟɱɭɽ� ɦɨɧɨɥɿɬɧɿɫɬɶ� ɄɆ�� ɮɿɤɫɭɽ� ɮɨɪɦɭ� ɿ� ɜɡɚɽɦɧɟ� ɪɨɡɦɿɳɟɧɧɹ� ɚɪɦɭɸɱɢɯ� ɟɥɟɦɟɧɬɿɜ��
Ɇɚɬɟɪɿɚɥ� ɦɚɬɪɢɰɿ� ɜɢɡɧɚɱɚɽ� ɦɟɬɨɞ� ɫɬɜɨɪɟɧɧɹ� ɩɨɤɪɢɬɬɹ�� ɪɿɜɟɧɶ� ɪɨɛɨɱɢɯ� ɬɟɦɩɟɪɚɬɭɪ�
ɤɨɦɩɨɡɢɬɭ�� ɯɚɪɚɤɬɟɪ� ɡɦɿɧɢ� ɜɥɚɫɬɢɜɨɫɬɟɣ� ɡɚ� ɜɩɥɢɜɭ� ɪɿɡɧɢɯ� ɱɢɧɧɢɤɿɜ�� ɇɚɩɨɜɧɸɜɚɱɿ� ɜ�
ɡɚɝɚɥɶɧɨɦɭ� ɜɢɩɚɞɤɭ� ɫɩɪɢɱɢɧɸɸɬɶ� ɡɦɿɧɭ� ɟɮɟɤɬɢɜɧɢɯ� ɩɪɭɠɧɢɯ� ɬɚ� ɞɟɮɨɪɦɿɜɧɨ�ɦɿɰɧɿɫɧɢɯ�
ɯɚɪɚɤɬɟɪɢɫɬɢɤ�ɨɬɪɢɦɚɧɨɝɨ�ɦɚɬɟɪɿɚɥɭ��Ɇɟɬɨɸ�ɬɚɤɢɯ�ɦɨɞɢɮɿɤɚɰɿɣ�ɽ�ɨɬɪɢɦɚɧɧɹ�ɩɟɜɧɢɯ�ɮɿɡɢɤɨ�
ɦɟɯɚɧɿɱɧɢɯ� ɜɥɚɫɬɢɜɨɫɬɟɣ� ɩɨɤɪɢɬɬɹ� ɞɥɹ� ɞɚɧɢɯ� ɭɦɨɜ� ɟɤɫɩɥɭɚɬɚɰɿʀ�� ɇɚɣɛɿɥɶɲ� ɜɚɠɥɢɜɢɦɢ�
ɩɚɪɚɦɟɬɪɚɦɢ�� ɹɤɿ� ɤɨɧɬɪɨɥɸɸɬɶɫɹ� ɽ� ɞɟɮɨɪɦɿɜɧɨ�ɦɿɰɧɿɫɧɿ�� ɞɨ� ɫɤɥɚɞɭ� ɹɤɢɯ� ɜɯɨɞɹɬɶ�� ɦɨɞɭɥɶ�
ɩɪɭɠɧɨɫɬɿ��ɝɪɚɧɢɱɧɚ�ɞɟɮɨɪɦɚɰɿɹ�ɪɭɣɧɭɜɚɧɧɹ�ɧɚ�ɪɨɡɬɹɝ��ɦɟɠɚ�ɬɟɤɭɱɨɫɬɿ��ɡɧɨɲɭɜɚɧɿɫɬɶ�ɧɚ�ɱɚɫ�
ɬɚ�ɧɚ�ɲɥɹɯ��

Ɇɟɬɨɞɢ� ɞɨɫɥɿɞɠɟɧɧɹ� ɄɆ� ɽ� ɞɭɠɟ� ɪɿɡɧɨɦɚɧɿɬɧɢɦɢ�� ɜɨɧɢ� ɫɭɬɬɽɜɨ� ɜɿɞɪɿɡɧɹɸɬɶɫɹ� ɜɿɞ�
ɩɿɞɯɨɞɿɜ� ɤɥɚɫɢɱɧɨʀ� ɦɟɯɚɧɿɤɢ�� ɞɟ� ɬɿɥɨ� �ɡɪɚɡɨɤ�� ɜɜɚɠɚɽɬɶɫɹ� ɨɞɧɨɪɿɞɧɢɦ�� Ⱦɥɹ�
ɜɢɫɨɤɨɟɧɟɪɝɟɬɢɱɧɢɯ�ɦɚɬɟɪɿɚɥɿɜ��ɹɤɢɦɢ�ɽ�ɤɨɦɩɨɡɢɬɢ�ɧɚ�ɩɨɥɿɦɟɪɧɿɣ�ɨɫɧɨɜɿ�ɭ�ɮɿɡɢɱɧɢɯ�ɦɨɞɟɥɹɯ�
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ɫɬɚɜɚɬɢ� ɤɨɧɰɟɧɬɪɚɬɨɪɚɦɢ�ɧɚɩɪɭɠɟɧɶ��Ⱥɥɟ� ɜ� ɪɨɛɨɬɿ� >�@� ɧɚ� ɨɫɧɨɜɿ� ɩɪɨɜɟɞɟɧɨʀ� ɨɰɿɧɤɢ�ɮɨɪɦ� ɿ�
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ɧɨɪɦɚɥɿɡɨɜɚɧɨɸ� ɤɨɨɪɞɢɧɚɬɨɸ� K �� ɍɡɞɨɜɠ� ɤɨɠɧɨɝɨ� ɡ� ɟɥɟɦɟɧɬɿɜ� ɚɩɪɨɤɫɢɦɭɽɬɶɫɹ� Z
ɿɧɬɟɪɩɨɥɹɰɿɣɧɢɦ�ɩɨɥɿɧɨɦɨɦ�>�@�

Q
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ɞɟ QZ
&

± ɜɟɤɬɨɪ�ɧɟɜɿɞɨɦɢɯ�ɜɭɡɥɨɜɢɯ�ɡɧɚɱɟɧɶ�Z�

Ʉɨɠɧɚ� ɡ� ɨɛɥɚɫɬɟɣ� N: ɞɢɫɤɪɟɬɢɡɭɽɬɶɫɹ� ɫɢɫɬɟɦɨɸ� ɟɪɦɿɬɨɜɢɯ� ɱɨɬɢɪɢɤɭɬɧɢɯ� ɟɥɟɦɟɧɬɿɜ�
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ɩɨɯɿɞɧɢɯ�ɧɚ�ɟɥɟɦɟɧɬɿ� NP: �
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ɋɢɫɬɟɦɚ� ɪɿɜɧɹɧɶ� ɞɥɹ� ɜɢɡɧɚɱɟɧɧɹ� ɜɭɡɥɨɜɢɯ� ɡɧɚɱɟɧɶ� ɛɭɞɭɽɬɶɫɹ� ɡɚ� ɦɟɬɨɞɨɦ� ɡɜɚɠɟɧɢɯ�
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ɞɟ YX . Ö�Ö����Ö�Ö � TT ± ɜɟɤɬɨɪɢ� ɧɟɜɿɞɨɦɢɯ� ɜɭɡɥɨɜɢɯ� ɡɧɚɱɟɧɶ�� ɜɿɞɩɨɜɿɞɧɨ�� ɩɨɬɟɧɰɿɚɥɭ� ɧɚ�
ɞɢɫɤɪɟɬɧɨɦɭ�ɚɧɚɥɿɡɿ� �* ��ɞɢɫɤɪɟɬɧɢɯ�ɚɧɚɥɨɝɚɯ�ɨɛɥɚɫɬɟɣ� .:: ������ �� ɚ�ɬɚɤɨɠ�ɧɟɜɿɞɨɦɿ�ɜɭɡɥɨɜɿ�

ɡɧɚɱɟɧɧɹ�ɮɭɧɤɰɿɣ�ɩɨɬɨɤɭ�ɧɚ�ɞɢɫɤɪɟɬɧɨɦɭ�ɚɧɚɥɿɡɿ� �* ɤɪɚɸ�ɨɛɥɚɫɬɿ�: �

Ȼɥɨɤɢ� ��� YXM9L
M  �� ���� .N*N  ± ɫɭɦɢ� ɜɧɟɫɤɿɜ�� ɜɿɞɩɨɜɿɞɧɨ�� ɞɢɫɤɪɟɬɧɨɝɨ� ɚɧɚɥɨɝɚ�

ɩɨɬɟɧɰɿɚɥɭ� ɿ� ɩɨɬɨɤɭ� ɧɚ� �����  * LL �� ɚ� ɬɚɤɨɠ� ɜ� N: ɞɥɹ� ɭɹɜɧɨʀ� ɱɚɫɬɢɧɢ� ZÖ ɧɚ� �* �� Ȼɥɨɤɢ�

��� YXM8L
M  �� ���� .N7N  ± ɫɭɦɢ�ɜɧɟɫɤɿɜ��ɜɿɞɩɨɜɿɞɧɨ��ɚɧɚɥɨɝɚ�ɩɨɬɟɧɰɿɚɥɭ�ɿ�ɩɨɬɨɤɭ�ɧɚ� �����  * LL ��

ɚ� ɬɚɤɨɠ� ɜ� N: ɞɥɹ� ɞɿɣɫɧɨʀ� ɱɚɫɬɢɧɢ� ZÖ ɧɚ� �* �� Ȼɥɨɤɢ� ���a YXM8L
MO  �� �����a .ON7ON  ± ɫɭɦɢ�

ɜɧɟɫɤɿɜ��ɜɿɞɩɨɜɿɞɧɨ��ɞɢɫɤɪɟɬɧɨɝɨ�ɚɧɚɥɨɝɚ�ɩɨɬɟɧɰɿɚɥɭ�ɿ�ɩɨɬɨɤɭ�ɧɚ� �����  * LL ��ɚ�ɬɚɤɨɠ�ɜ� N: ɞɥɹ�

ɞɿɣɫɧɨʀ�ɱɚɫɬɢɧɢ�ZÖ ɧɚ� N: �

ɍ�ɞɨɜɿɥɶɧɿɣ�ɬɨɱɰɿ� ] ɞɢɫɤɪɟɬɧɨɝɨ�ɚɧɚɥɨɝɚ�ɨɛɥɚɫɬɿ�: ɡɧɚɱɟɧɧɹ�ɩɨɬɟɧɰɿɚɥɭ�ɬɚ�ɮɭɧɤɰɿʀ�
ɩɨɬɨɤɭ�ɡɧɚɯɨɞɹɬɶɫɹ�ɡ�ɞɨɩɨɦɨɝɨɸ�ɮɨɪɦɭɥɢ�������ɤɨɪɢɫɬɭɸɱɢɫɶ�ɪɨɡɜ¶ɹɡɤɨɦ������

Ⱦɨɫɥɿɞɠɟɧɧɹ�ɤɿɧɟɬɢɱɧɨʀ�ɬɟɨɪɿʀ�ɜɢɫɨɤɨɟɥɚɫɬɢɱɧɨɫɬɿ�ɩɨɥɿɦɟɪɿɜ��ɳɨ�ɡɚɫɬɨɫɨɜɭɸɬɶɫɹ�ɞɥɹ�
ɜɢɪɿɲɟɧɧɹ� ɜɢɳɟɡɝɚɞɚɧɢɯ� ɩɪɨɛɥɟɦ� ɫɜɿɞɱɚɬɶ�� ɳɨ� ɩɿɞ� ɱɚɫ� ɞɟɮɨɪɦɚɰɿʀ� ɜɨɧɢ ɩɪɨɹɜɥɹɸɬɶ�
ɩɪɭɠɧɿɫɬɶ�� ɩɪɢɪɨɞɚ� ɹɤɨʀ� ɽ� ɩɨɞɿɛɧɨɸ�ɞɨ�ɩɪɭɠɧɨɫɬɿ� ɝɚɡɿɜ��əɤ� ɿ� ɫɬɢɫɤ� ɝɚɡɭ�� ɬɚɤ� ɿ� ɪɨɡɬɹɝ�ɉɄɆ�
ɫɭɩɪɨɜɨɞɠɭɽɬɶɫɹ� ɨɩɨɪɨɦ� ɪɨɡɬɹɝɭ� ɡɪɚɡɤɚ�� ©Ɇɨɞɭɥɶ� ɩɪɭɠɧɨɫɬɿª� ɝɚɡɭ� ɿ� ɪɿɜɧɨɜɚɠɧɢɣ� ɦɨɞɭɥɶ�
ɟɥɚɫɬɢɱɧɨɫɬɿ� ɡɪɨɫɬɚɸɬɶ� ɩɪɨɩɨɪɰɿɣɧɨ� ɞɨ� ɬɟɦɩɟɪɚɬɭɪɢ� �ɡ� ɩɿɞɜɢɳɟɧɧɹɦ� ɬɟɦɩɟɪɚɬɭɪɢ� ɡɪɨɫɬɚɽ�
ɿɧɬɟɧɫɢɜɧɿɫɬɶ�ɬɟɩɥɨɜɨɝɨ�ɪɭɯɭ�ɿ�ɡɪɨɫɬɚɽ�ɨɩɿɪ�ɞɟɮɨɪɦɚɰɿʀ��

Ⱥɥɟ� ɭ� ɝɚɡɿɜ� ɦɿɠɦɨɥɟɤɭɥɹɪɧɚ� ɜɡɚɽɦɨɞɿɹ� ɽ� ɧɟɡɧɚɱɧɨɸ�� ɚ� ɭ� ɉɄɆ� ± ɡɧɚɱɧɨɸ�� ɉɿɞ� ɱɚɫ�
ɞɟɮɨɪɦɚɰɿʀ� ɝɚɡɿɜ� ɡɦɿɧɸɽɬɶɫɹ� ɨɛ¶ɽɦ� �ɡɦɟɧɲɭɽɬɶɫɹ� ɜɿɞɞɚɥɶ� ɦɿɠ� ɦɨɥɟɤɭɥɚɦɢ��� ɚ� ɩɿɞ� ɱɚɫ�
ɞɟɮɨɪɦɚɰɿʀ� ɉɄɆ� ɨɛ¶ɽɦ� ɧɟ� ɡɦɿɧɸɽɬɶɫɹ�� ɉɿɞ� ɱɚɫ� ɞɟɮɨɪɦɚɰɿʀ� ɉɄɆ� ɡɦɿɧɸɽɬɶɫɹ� ɫɬɭɩɿɧɶ�
ɡɚɤɪɭɱɟɧɨɫɬɿ�ɦɚɤɪɨɦɨɥɟɤɭɥ��ɳɨ�ɩɟɪɟɜɨɞɢɬɶ�ʀɯ�ɿɡ�ɛɿɥɶɲ�ɣɦɨɜɿɪɧɨɝɨ�ɫɬɚɧɭ�ɭ�ɦɟɧɲ�ɣɦɨɜɿɪɧɢɣ�
ɫɬɚɧ��ɉɿɫɥɹ�ɩɪɢɩɢɧɟɧɧɹ�ɞɿʀ�ɧɚɜɚɧɬɚɠɟɧɧɹ�ɩɨɥɿɦɟɪɧɿ�ɥɚɧɰɸɝɢ�ɡ�ɩɥɢɧɨɦ�ɱɚɫɭ�ɫɚɦɨɜɿɥɶɧɨ�ɩɿɞ�
ɞɿɽɸ�ɬɟɩɥɨɜɨɝɨ�ɪɭɯɭ�ɩɨɜɟɪɬɚɸɬɶɫɹ�ɭ�ɩɨɱɚɬɤɨɜɢɣ�ɫɬɚɧ��

Ɋɨɡɜɢɬɨɤ� ɤɿɧɟɬɢɱɧɨʀ� ɬɟɨɪɿʀ� ɜɢɫɨɤɨɟɥɚɫɬɢɱɧɨɫɬɿ� ɞɚɥɨ� ɦɨɠɥɢɜɿɫɬɶ� ɤɿɥɶɤɿɫɧɨ� ɡɜ¶ɹɡɚɬɢ�
ɪɿɜɧɨɜɚɠɧɿ� ɩɪɭɠɧɿ� ɜɥɚɫɬɢɜɨɫɬɿ� ɿɞɟɚɥɶɧɢɯ� ɫɿɬɨɤ� ɡ� ʀɯ� ɫɬɪɭɤɬɭɪɧɢɦɢ� ɩɚɪɚɦɟɬɪɚɦɢ�� ȼ� ɬɟɨɪɿʀ�



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

���

ɿɞɟɚɥɶɧɚ� ɩɨɥɿɦɟɪɧɚ� ɫɿɬɤɚ� ɪɨɡɝɥɹɞɚɽɬɶɫɹ� ɹɤ� ɩɪɨɫɬɨɪɨɜɚ� ɫɬɪɭɤɬɭɪɚ�� ɭɬɜɨɪɟɧɚ� ɩɨɥɿɦɟɪɧɢɦɢ�
ɥɚɧɰɸɝɚɦɢ��ɹɤɿ�ɡ¶ɽɞɧɭɸɬɶɫɹ�ɦɿɠ�ɫɨɛɨɸ�ɜɭɡɥɚɦɢ�

Ɍɚɤɢɣ� ɩɿɞɯɿɞ� ɞɚɽ� ɦɨɠɥɢɜɿɫɬɶ�� ɡɚɫɬɨɫɨɜɭɸɱɢ�ɦɟɬɨɞ�Ɇɨɧɬɟ�Ʉɚɪɥɨ�� ɨɬɪɢɦɚɬɢ� ɪɨɡɩɨɞɿɥ�
ɣɦɨɜɿɪɧɢɯ� ɡɧɚɱɟɧɶ� ɡɦɿɧɧɢɯ� ɜɟɥɢɱɢɧ�ɜɿɞ� ɹɤɢɯ� ɡɚɥɟɠɢɬɶ�ɪɟɡɭɥɶɬɚɬ� ɹɤɢɣ�ɨɱɿɤɭɽɬɶɫɹ�� ɬɨɛɬɨ� ɡɚ�
ɪɚɯɭɧɨɤ�ɱɨɝɨ�ɦɨɠɧɚ�ɨɬɪɢɦɚɬɢ��ɜ�ɧɚɲɨɦɭ�ɜɢɩɚɞɤɭ��ɩɿɞɜɢɳɟɧɧɹ�ɚɞɝɟɡɿʀ��ɩɿɞɜɢɳɟɧɧɹ�ɦɿɰɧɿɫɧɢɯ�
ɯɚɪɚɤɬɟɪɢɫɬɢɤ� ɉɄɆ�� ɨɬɪɢɦɚɬɢ� ɤɚɪɬɢɧɭ� ɩɪɨ� ɪɨɡɩɨɞɿɥ� ɧɚɜɚɧɬɚɠɟɧɶ�� ɹɤɿ� ɦɨɠɟ� ɜɢɬɪɢɦɭɜɚɬɢ�
ɩɨɤɪɢɬɬɹ� ɧɚ� ɩɨɜɟɪɯɧɿ� ɟɥɟɦɟɧɬɿɜ� ɛɭɪɢɥɶɧɨʀ� ɤɨɥɨɧɢ� ɜ� ɩɪɨɰɟɫɿ� ɟɤɫɩɥɭɚɬɚɰɿʀ� ɜ� ɭɦɨɜɚɯ�
ɛɭɞɿɜɧɢɰɬɜɚ�ɩɨɯɢɥɨ�ɫɤɟɪɨɜɚɧɢɯ ɬɚ�ɝɨɪɢɡɨɧɬɚɥɶɧɢɯ�ɫɜɟɪɞɥɨɜɢɧ�

Ɇɨɞɟɥɸɜɚɧɧɹ�ɡɚ�ɦɟɬɨɞɨɦ�Ɇɨɧɬɟ�Ʉɚɪɥɨ�ɞɚɽ�ɦɨɠɥɢɜɿɫɬɶ�ɛɚɱɢɬɢ�ɹɤɿ�ɫɚɦɟ�ɜɢɯɿɞɧɿ�ɞɚɧɿ�
ɦɚɸɬɶ� ɧɚɣɛɿɥɶɲɢɣ� ɜɩɥɢɜ� ɧɚ� ɤɿɧɰɟɜɢɣ� ɪɟɡɭɥɶɬɚɬ�� ɨɫɤɿɥɶɤɢ� ɰɟ� ɽ� ɜɚɠɥɢɜɢɦ� ɞɥɹ� ɩɨɞɚɥɶɲɨɝɨ�
ɚɧɚɥɿɡɭ� ɪɟɡɭɥɶɬɚɬɿɜ�� ɬɚ� ɫɤɟɪɨɜɭɜɚɧɧɹ� ɧɚɩɪɹɦɤɭ� ɩɪɨɜɟɞɟɧɧɹ� ɩɨɞɚɥɶɲɢɯ� ɞɨɫɥɿɞɠɟɧɶ�� Ⱦɥɹ�
ɩɪɨɜɟɞɟɧɧɹ� ɪɨɡɪɚɯɭɧɤɿɜ� ɡɚɫɬɨɫɨɜɭɽɬɶɫɹ� ɩɪɨɝɪɚɦɚ� #5,6. ɜ� 0LFURVRIW� ([FHO� ɧɚ� ɛɚɡɿ�
ɨɩɟɪɚɰɿɣɧɨʀ�ɫɢɫɬɟɦɢ�'26��

ȼɢɫɧɨɜɤɢ
�� Ɉɞɧɢɦ� ɡ� ɧɚɩɪɹɦɤɿɜ� ɩɿɞɜɢɳɟɧɧɹ� ɟɮɟɤɬɢɜɧɨɫɬɿ� ɛɭɪɿɧɧɹ� ɩɨɯɢɥɨ�ɫɤɟɪɨɜɚɧɢɯ� ɿ�

ɝɨɪɢɡɨɧɬɚɥɶɧɢɯ�ɫɜɟɪɞɥɨɜɢɧ�ɽ�ɡɚɫɬɨɫɭɜɚɧɧɹ�ɩɨɥɿɦɟɪɧɨ�ɤɨɦɩɨɡɢɰɿɣɧɢɯ�ɦɚɬɟɪɿɚɥɿɜ��ɉɄɆ��ɞɥɹ�
ɩɨɤɪɢɬɬɹ�ɩɨɜɟɪɯɧɿ�ɟɥɟɦɟɧɬɿɜ�ɛɭɪɢɥɶɧɨʀ�ɤɨɥɨɧɢ�

�� ȼɢɛɿɪ� ɬɢɩɭ� ɉɄɆ� ɡɚɥɟɠɢɬɶ� ɜɿɞ� ɝɿɪɧɢɱɨ�ɝɟɨɥɨɝɿɱɧɢɯ� ɜɥɚɫɬɢɜɨɫɬɟɣ� ɩɨɪɨɞɢ�� ɜ� ɹɤɿɣ�
ɩɪɨɜɨɞɢɬɶɫɹ�ɛɭɪɿɧɧɹ�

�� ȼɢɫɨɤɢɦɢ� ɚɧɬɢɮɪɢɤɰɿɣɧɢɦɢ� ɜɥɚɫɬɢɜɨɫɬɹɦɢ� ɬɚ� ɧɚɣɦɟɧɲɢɦ� ɡɧɚɱɟɧɧɹɦ� ɤɨɟɮɿɰɿɽɧɬɚ�
ɬɟɪɬɹ�ɜɨɥɨɞɿɽ�ɉɄɆ�ɧɚ�ɨɫɧɨɜɿ�Ɏ���

�� Ⱦɥɹ�ɦɨɞɟɥɸɜɚɧɧɹ�ɮɿɡɢɱɧɢɯ�ɩɪɨɰɟɫɿɜ�ɭ�ɬɿɥɚɯ�ɡ�ɩɨɥɿɦɟɪɧɨ�ɤɨɦɩɨɡɢɰɿɣɧɢɯ�ɦɚɬɟɪɿɚɥɿɜ�
ɞɨɰɿɥɶɧɢɦ� ɽ� ɡɚɫɬɨɫɭɜɚɧɧɹ� ɤɨɦɩɥɟɤɫɧɨɝɨ� ɦɟɬɨɞɭ� ɝɪɚɧɢɱɧɢɯ� ɟɥɟɦɟɧɬɿɜ�� ɞɟ� ɪɨɡɝɥɹɞɚɽɬɶɫɹ�
ɡɦɿɲɚɧɚ� ɤɪɚɣɨɜɚ� ɡɚɞɚɱɚ� ɞɥɹ� ɨɫɧɨɜɧɨɝɨ� ɪɿɜɧɹɧɧɹ� ɫɬɚɰɿɨɧɚɪɧɨɝɨ� ɩɨɥɹ�� ɳɨ� ɞɚɽ� ɦɨɠɥɢɜɿɫɬɶ�
ɪɨɡɪɚɯɭɜɚɬɢ� ɦɿɰɧɿɫɧɿ� ɯɚɪɚɤɬɟɪɢɫɬɢɤɢ� ɦɚɬɟɪɿɚɥɭ�� ɬɚ� ɜɢɛɪɚɬɢ� ɬɢɩ� ɧɚɩɨɜɧɸɜɚɱɚ� ɉɄɆ� ɞɥɹ�
ɩɨɤɪɢɬɬɹ�ɩɨɜɟɪɯɧɿ�ɟɥɟɦɟɧɬɿɜ�ɛɭɪɢɥɶɧɨʀ�ɤɨɥɨɧɢ��

�� ɉɪɨɰɟɫ�ɜɢɫɨɤɨɟɥɚɫɬɢɱɧɨʀ�ɞɟɮɨɪɦɚɰɿʀ�ɉɄɆ�ɦɨɞɟɥɸɽɬɶɫɹ�ɬɟɪɦɨɞɢɧɚɦɿɱɧɢɦ�ɦɟɬɨɞɨɦ�
ɬɚ� ɫɬɚɬɢɫɬɢɱɧɢɦ� ɦɟɬɨɞɨɦ� Ɇɨɧɬɟ�Ʉɚɪɥɨ� ɬɟɨɪɿʀ� ɣɦɨɜɿɪɧɨɫɬɿ�� ɳɨ� ɞɚɽ� ɦɨɠɥɢɜɿɫɬɶ� ɨɰɿɧɢɬɢ�
ɩɪɚɜɢɥɶɧɿɫɬɶ� ɨɛɪɚɧɨɝɨ� ɉɄɆ�� ɿ� ɤɨɪɢɝɭɸɱɢ� ɜɢɯɿɞɧɿ� ɞɚɧɿ�� ɜɢɡɧɚɱɢɬɢ� ɨɩɬɢɦɚɥɶɧɿ� ɩɚɪɚɦɟɬɪɢ�
ɧɚɩɨɜɧɸɜɚɱɚ�

ɋɭɳɟɫɬɜɨɜɚɧɢɟ�ɫɢɥ�ɬɪɟɧɢɹ�ɦɟɠɞɭ�ɛɭɪɢɥɶɧɨɣ�ɤɨɥɨɧɧɨɣ�ɢ�ɧɢɠɧɟɣ�ɫɬɟɧɤɨɣ�ɫɬɜɨɥɚ�ɧɚɤɥɨɧɧɨɣ�
ɢ� ɝɨɪɢɡɨɧɬɚɥɶɧɨɣ� ɫɤɜɚɠɢɧɵ� ɩɪɟɩɹɬɫɬɜɭɟɬ� ɩɨɞɚɱɟ� ɦɚɤɫɢɦɚɥɶɧɨɣ� ɨɫɟɜɨɣ� ɧɚɝɪɭɡɤɢ� ɧɚ�
ɩɨɪɨɞɨɪɚɡɪɭɲɚɸɳɢɣ�ɢɧɫɬɪɭɦɟɧɬ��ɗɬɨ�ɫɭɳɟɫɬɜɟɧɧɨ�ɜɥɢɹɟɬ�ɧɚ�ɦɟɯɚɧɢɱɟɫɤɭɸ�ɫɤɨɪɨɫɬɶ�ɛɭɪɟɧɢɹ��Ⱦɥɹ�
ɭɦɟɧɶɲɟɧɢɹ�ɫɢɥ�ɬɪɟɧɢɹ�ɩɪɟɞɥɚɝɚɟɬɫɹ�ɢɫɩɨɥɶɡɨɜɚɧɢɟ�ɩɨɥɢɦɟɪɧɨ�ɤɨɦɩɨɡɢɰɢɨɧɧɵɯ�ɦɚɬɟɪɢɚɥɨɜ��ɉɄɆ��
ɞɥɹ� ɩɨɤɪɵɬɢɹ� ɩɨɜɟɪɯɧɨɫɬɢ� ɷɥɟɦɟɧɬɨɜ� ɛɭɪɢɥɶɧɨɣ� ɤɨɥɨɧɧɵ�� ɉɪɢɜɨɞɢɬɫɹ� ɦɟɬɨɞɢɤɚ� ɢ� ɢɫɩɨɥɶɡɨɜɚɧɢɟ�
ɦɚɬɟɦɚɬɢɱɟɫɤɨɝɨ� ɦɨɞɟɥɢɪɨɜɚɧɢɹ�� ɡɚ� ɫɱɟɬ� ɤɨɬɨɪɵɯ� ɜɨɡɦɨɠɧɨ� ɩɨɥɭɱɟɧɢɟ� ɉɄɆ� ɫ� ɨɩɪɟɞɟɥɟɧɧɵɦɢ�
ɮɢɡɢɤɨ�ɦɟɯɚɧɢɱɟɫɤɢɦɢ� ɫɜɨɣɫɬɜɚɦɢ�� ɭɞɨɜɥɟɬɜɨɪɹɸɳɢɦɢ� ɭɫɥɨɜɢɹ� ɷɤɫɩɥɭɚɬɚɰɢɢ� ɛɭɪɢɥɶɧɨɣ� ɤɨɥɨɧɧɵ�
ɩɪɢ�ɛɭɪɟɧɢɢ�ɧɚɤɥɨɧɧɵɯ�ɢ�ɝɨɪɢɡɨɧɬɚɥɶɧɵɯ�ɫɤɜɚɠɢɧ�

ɉɪɟɞɥɚɝɚɟɬɫɹ� ɦɨɞɟɥɶ� ɤɨɦɩɥɟɤɫɧɨɝɨ� ɦɟɬɨɞɚ� ɝɪɚɧɢɱɧɵɯ� ɷɥɟɦɟɧɬɨɜ� ɫɨ� ɫɦɟɲɚɧɧɨɣ� ɤɪɚɟɜɨɣ�
ɡɚɞɚɱɟɣ�ɞɥɹ�ɨɫɧɨɜɧɨɝɨ�ɭɪɚɜɧɟɧɢɹ�ɫɬɚɰɢɨɧɚɪɧɨɝɨ�ɩɨɥɹ�ɢ�ɜ�ɤɚɱɟɫɬɜɟ�ɤɨɧɬɪɨɥɶɧɨɣ�ɦɨɞɟɥɢ�ɩɪɟɞɥɚɝɚɟɬɫɹ�
ɢɫɩɨɥɶɡɨɜɚɬɶ� ɬɟɪɦɨɞɢɧɚɦɢɱɟɫɤɢɣ� ɩɨɞɯɨɞ� ɧɚ� ɛɚɡɟ� ɫɬɚɬɢɫɬɢɱɟɫɤɨɝɨ� ɦɟɬɨɞɚ� Ɇɨɧɬɟ�Ʉɚɪɥɨ�� Ɍɚɤɨɟ�
ɫɨɱɟɬɚɧɢɟ� ɞɚɫɬ� ɜɨɡɦɨɠɧɨɫɬɶ� ɨɰɟɧɢɬɶ� ɮɢɡɢɤɨ�ɦɟɯɚɧɢɱɟɫɤɢɟ� ɫɜɨɣɫɬɜɚ� ɦɟɬɚɥɥɨɩɨɥɢɦɟɪɧɨɝɨ�
ɩɨɤɪɵɬɢɹ� ɢ� ɩɪɚɜɢɥɶɧɨ� ɩɨɞɨɛɪɚɬɶ� ɧɚɩɨɥɧɢɬɟɥɶ� ɞɥɹ� ɉɄɆ�� ɱɬɨɛɵ� ɩɨɥɧɨɫɬɶɸ� ɭɞɨɜɥɟɬɜɨɪɢɬɶ�
ɬɪɟɛɨɜɚɧɢɹ�ɩɪɨɱɧɨɫɬɧɵɯ�ɯɚɪɚɤɬɟɪɢɫɬɢɤ�ɩɨɤɪɵɬɢɹ�ɷɥɟɦɟɧɬɨɜ�ɛɭɪɢɥɶɧɨɣ�ɤɨɥɨɧɧɵ�ɢ�ɟɟ�ɩɨɜɟɪɯɧɨɫɬɢ�
ɞɥɹ�ɨɩɪɟɞɟɥɟɧɧɵɯ�ɭɫɥɨɜɢɣ�ɷɤɫɩɥɭɚɬɚɰɢɢ�ɢ�ɬɟɯɧɨɥɨɝɢɱɟɫɤɨɝɨ�ɩɪɨɰɟɫɫɚ�

Ʉɥɸɱɟɜɵɟ� ɫɥɨɜɚ�� ɩɨɥɢɦɟɪɧɨ�ɤɨɦɩɨɡɢɰɢɨɧɧɵɟ� ɦɚɬɟɪɢɚɥɵ�� ɛɭɪɢɥɶɧɚɹ� ɤɨɥɨɧɧɚ�� ɫɤɜɚɠɢɧɚ��
ɩɪɨɦɵɜɨɱɧɚɹ�ɠɢɞɤɨɫɬɶ�



ɊȺɁȾȿɅ����ɉɈɊɈȾɈɊȺɁɊɍɒȺɘɓɂɃ�ɂɇɋɌɊɍɆȿɇɌ�ɂɁ�ɋȼȿɊɏɌȼȿɊȾɕɏ�ɆȺɌȿɊɂȺɅɈȼ
ɂ�ɌȿɏɇɈɅɈȽɂə�ȿȽɈ�ɉɊɂɆȿɇȿɇɂə

���

0� <H� &KHUQRYD
$SSOLFDWLRQ�RI�SRO\PHU�FRPSRVLWH�PDWHULDOV�IRU�HOHPHQWV�RI�EXULOOH�FROXPQ

:H�FRQVLGHU�WKH�SRVVLELOLW\�RI�LPSURYHPHQW�RI�WKH�HIIHFWLYHQHVV�RI�PLQLPL]DWLRQ�RI�D[LDO�ORDG�RQ�WKH�
GULOOLQJ�ELW� LQ� WKH�FRQGLWLRQV�RI�GULOOLQJ�RI� WKH�GLUHFWLRQDO�DQG�KRUL]RQWDO�ZHOOV�DQG�SUHYHQWLRQ�RI� VLGHZDOO�
VWLFNLQJ��$V�D�UHVXOW�RI�IULFWLRQ�IRUFHV�EHWZHHQ�WKH�GULOO�VWULQJ�DQG�WKH�ORZ�VLGH�RI�GLUHFWLRQDO�RU�KRUL]RQWDO�
ZHOO��PLQLPL]DWLRQ�RI�D[LDO� ORDG�RQ� WKH�URFN�GHVWUXFWLRQ� WRRO� LV�FRPSOLFDWHG�DQG� LW� LQIOXHQFHV� WKH�VSHHG�RI�
PHFKDQLFDO� GULOOLQJ�� 7KH� XVH� RI� SRO\PHU� FRPSRVLWH�PDWHULDOV� IRU� FRDWLQJ�RI� WKH� VXUIDFH� RI� WKH� GULOO� VWULQJ�
HOHPHQWV�LV�VXJJHVWHG�WR�GHFUHDVH�IULFWLRQ�IRUFHV��:H�GHVFULEH�WKH�WHFKQLTXH�DQG�PDWKHPDWLFDO�PRGHOV�WKDW�
HQDEOH� REWDLQLQJ� RI� WKH� SRO\PHU� FRPSRVLWH�PDWHULDOV�ZLWK� SUHVFULEHG� SK\VLFDO� DQG�PHFKDQLFDO� SURSHUWLHV�
WKDW�ZRXOG�VDWLVI\�WKH�GULOO�VWULQJ�H[SORLWDWLRQ�UHTXLUHPHQWV�GXULQJ�GULOOLQJ�RI�WKH�GLUHFWLRQDO�DQG�KRUL]RQWDO�
ZHOOV��7KH�PRGHO�RI�FRPSOH[�PHWKRG�RI�ERXQGDU\�HOHPHQWV�ZLWK�PL[HG�ERXQGDU\�YDOXH�SUREOHP�LV�SURSRVHG�
IRU� WKH� PDLQ� OHYHO� RI� VWDWLRQDU\� ILHOG� DQG� WKHUPRG\QDPLFDOO\� DSSURDFK� EDVHG� RQ� 0RQWH�&DUOR� VWDWLVWLFV�
PHWKRG�LV�SURSRVHG�DV�D�FRQWURO�PRGHO��6XFK�D�FRPELQDWLRQ�HQDEOHV�HYDOXDWLRQ�RI�SK\VLFDO�DQG�PHFKDQLFDO�
SURSHUWLHV�RI�PHWDOORSRO\PHULF�FRDWLQJ�DQG�SURSHU�VHOHFWLRQ�RI�WKH�ILOOHU�IRU�SRO\PHU�FRPSRVLWH�PDWHULDOV�LQ�
RUGHU�WR�IXOO\�VDWLVI\�WKH�UHTXLUHPHQWV�VHW�IRUWK�WR�VWUHQJWK�FKDUDFWHULVWLFV�RI�WKH�FRDWLQJ�HOHPHQWV�RI�WKH�GULOO�
VWULQJ�DQG LWV�VXUIDFH�XQGHU�H[LVWLQJ�FRQGLWLRQV�RI�H[SORLWDWLRQ�DQG�WHFKQRORJLFDO�SURFHVV�

.H\�ZRUGV��SRO\PHU�FRPSRVLWH�PDWHULDOV��GULOO�VWULQJ��ZHOO��ZDVKLQJ�OLTXLG

Ʌɿɬɟɪɚɬɭɪɚ
�� ɑɟɪɧɨɜɚ Ɇ� ȯ�� ȼɩɥɢɜ� ɧɢɡɶɤɨɱɚɫɬɨɬɧɢɯ� ɤɨɥɢɜɚɧɶ� ɧɚ� ɞɢɧɚɦɿɤɭ� ɛɭɪɢɥɶɧɨʀ� ɤɨɥɨɧɢ� ���

ɋɛ��ɧɚɭɱ��ɬɪɭɞɨɜ�©ɉɨɪɨɞɨɪɚɡɪɭɲɚɸɳɢɣ�ɢ�ɦɟɬɚɥɥɨɨɛɪɚɛɚɬɵɜɚɸɳɢɣ�ɢɧɫɬɪɭɦɟɧɬ�± ɬɟɯɧɢɤɚ�ɢ�
ɬɟɯɧɨɥɨɝɢɹ�ɟɝɨ�ɢɡɝɨɬɨɜɥɟɧɢɹ�ɢ�ɩɪɢɦɟɧɟɧɢɹª ɇȺɇ�ɍɤɪɚɢɧɵ�ɂɧɫɬ�ɢɦ��ȼ�ɇ�Ȼɚɤɭɥɹ��Ʉɢʀɜ�������
± ȼɢɩ������± ɋ���������

�� ɋɬɚɞɭɯɢɧ ə� ȼ�� ɂɫɫɥɟɞɨɜɚɧɢɹ� ɢ� ɪɚɡɪɚɛɨɬɤɚ� ɬɟɯɧɨɥɨɝɢɢ� ɩɪɢɦɟɧɟɧɢɹ� ɫɦɚɡɨɱɧɵɯ�
ɪɟɚɝɟɧɬɨɜ� ɞɥɹ� ɛɭɪɟɧɢɹ� ɧɚɤɥɨɧɧɨ� ɧɚɩɪɚɜɥɟɧɧɵɯ� ɫɤɜɚɠɢɧ� ɫ� ɝɨɪɢɡɨɧɬɚɥɶɧɵɦ� ɨɤɨɧɱɚɧɢɟɦ��
Ɍɟɯɧɨɥɨɝɢɹ�ɛɭɪɟɧɢɹ�ɢ�ɨɫɜɨɟɧɢɹ�ɫɤɜɚɠɢɧ���� ə�ȼ�ɋɬɚɞɭɯɢɧ���Ɍɸɦɟɧɶ��± ������± ��� ɫ�

�� Ʉɭɞɪɢɧ Ⱥ� Ȼ��Ⱦɟɮɨɪɦɚɰɢɢ�ɢ�ɧɚɩɪɹɠɟɧɢɹ�ɜ�ɞɟɬɚɥɹɯ�ɢɡ�ɉɄɆ����Ⱥ�Ȼ�Ʉɭɞɪɢɧ���Ɇɨɫɤɜɚ��
Ɇɚɲɢɧɨɫɬɪɨɟɧɢɟ��± ������± ��� ɫ�

�� Ƚɪɢɲɚɟɜɚ ɇ� ɘ�� ɉɪɹɦɵɟ� ɢ� ɨɛɪɚɬɧɵɟ� ɡɚɞɚɱɢ� ɤɨɧɫɬɪɭɢɪɨɜɚɧɢɹ� ɧɚɩɨɥɧɟɧɧɵɯ�
ɩɨɥɢɦɟɪɧɵɯ� ɤɨɦɩɨɡɢɰɢɣ� ɫ� ɭɱɟɬɨɦ� ɜɥɢɹɧɢɹ� ɚɞɝɟɡɢɢ� ɧɚ� ɷɮɮɟɤɬɢɜɧɵɟ� ɞɟɮɨɪɦɚɰɢɨɧɧɨ�
ɩɪɨɱɧɨɫɬɧɵɟ�ɯɚɪɚɤɬɟɪɢɫɬɢɤɢ����ɇ� ɘ�Ƚɪɢɲɚɟɜɚ���Ɍɨɦɫɤ��������± ��� ɫ�

�� Ƚɭɞɡ Ɋ���ɉɟɬɥɶɨɜɚɧɢɣ Ⱥ��Ʉɨɦɩɥɟɤɫɧɢɣ�ɦɟɬɨɞ�ɝɪɚɧɢɱɧɢɯ�ɟɥɟɦɟɧɬɿɜ�ɩɪɢ�ɦɨɞɟɥɸɜɚɧɧɿ�
ɮɿɡɢɱɧɢɯ� ɩɪɨɰɟɫɿɜ� ɭ� ɬɿɥɚɯ� ɡ� ɤɨɦɩɨɡɢɰɿɣɧɢɯ� ɦɚɬɟɪɿɚɥɿɜ� �� Ɋ� Ƚɭɞɡ�� Ⱥ� ɉɟɬɥɶɨɜɚɧɢɣ��� ȼɿɫɧɢɤ�
Ʌɶɜɿɜ��ɭɧ�ɬɭ��ɋɟɪ��ɩɪɢɤɥ��ɦɚɬɟɦ��ɿɧɮɨɪɦ��������± ȼɢɩ�����± ɋ� ��������

ɇɚɞɿɣɲɥɚ���������

5HIHUHQFHV
�� &KHUQRYD 0� <H�� �������9SO\Y QL]NRFKDVWRWQ\K NRO\YDQ QD G\QDPLNX EXULOQR\L NRORQ\

>,QIOXHQFH RI ORZ IUHTXHQF\ RVFLOODWLRQV RQ G\QDPLFV RI D GULOO FROXPQ@� 3RURGRUD]UXVKDLXVKFKLL�L�
PHWDOORREUDEDW\YDLXVKFKLL� LQVWUXPHQW� ± WHKQRORJLLD� HJR� L]JRWRYOHQLD� L� SULPHQHQLD�� VERUQLN�
QDXFKQ\NK� WUXGRY� � 5RFN�FXWWLQJ DQG� PHWDO�FXWWHU� LQVWUXPHQW � WHFKQLFDO� DQG� WHFKQRORJ\� RI� LWV�
PDQXIDFWXUH�DQG�DSSOLFDWLRQ��FROOHFWLRQ�RI�VFLHQWLILF�SDSHU�������SS���������� .LHY��>LQ 8NUDLQLDQ@�

�� 6WDGXKLQ <D� 9�� �������� ,VVOHGRYDQLLH L UD]UDERWND WHKQRORJLL SULPHQHQLLD VPD]RFKQ\K
UHDJHQWRY GOLD EXUHQLLD QDNORQQR QDSUDYOHQ\K VNYDMLQ V JRUL]RQWDOQ\P RNRQFKDQLLHP�� >5HVHDUFK�
DQG�GHYHORSPHQW�RI�WHFKQRORJ\�IRU�WKH�XVH�RI�OXEULFDQW�UHDJHQWV�IRU�WKH�GULOOLQJ�RI�VORSLQJ�GLUHFWHG�
ZHOOV� ZLWK� D� KRUL]RQWDO� HQGLQJ@�7HKQRORJLLD� EXUHQLLD� L� RVYRHQLLD� VNYDMLQ�� ± :HOO� GULOOLQJ� DQG�
GHYHORSPHQW�WHFKQRORJ\��7LXPHQ��>LQ�5XVVLDQ@��

�� .\GULQ $� %�� �������� 'HIRUPDWVLLLQDSULD]KHQLLDYGHWDOLDKL]3&0 >'HIRUPDWLRQV� DQG�
VWUHVVHV�LQ�SDUWV�PDGH�RI�SRO\PHULF�FRPSRVLWH�PDWHULDOV@�0RVNYD��0DVKLQRVWURLHQLLH >LQ 5XVVLDQ@��



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

���

�� *ULVKDLHYD 1� <X� ������� 3ULDP\LH ,� REUDWQ\H ]DGDFKL NRQVWUXLURYDQLLD QDSROQHQ\K
SROLPHUQ\NK NRPSR]LWVLL� V XFKHWRP YOLLDQLLD DGJH]LL QD HIHNWLYQ\LH GHIRUPDWVLRQQR�SURFKQRVWQ\LH
KDUDNWHULVWLNL >'LUHFW� DQG� LQYHUVH� SUREOHPV� RI� WKH� FRQVWUXFWLRQ� RI� ILOOHG� SRO\PHU� FRPSRVLWLRQV��
WDNLQJ�LQWR�DFFRXQW�WKH�LQIOXHQFH�RI�DGKHVLRQ�RQ�HIIHFWLYH�GHIRUPDWLRQ�VWUHQJWK�SURSHUWLHV@��7RPVN
>LQ 5XVVLDQ@��

�� *XG] 5��� 3HWOLRYDQ\L $�� �������� .RPSOHNVQ\L PHWRG JUDQ\FKQ\NK HOHPHQWLY SU\
PRGHOLXYDQQL IL]\FKQ\NK SURWVHVLY X WLODNK ] NRPSR]\WVLLQ\NK PDWHULDOLY >&RPSOH[� PHWKRG� RI�
ERXQGDU\�HOHPHQWV�LQ�WKH�VLPXODWLRQ�RI�SK\VLFDO�SURFHVVHV�LQ�ERGLHV�RI�FRPSRVLWH�PDWHULDOV@��9LVQ\N�
/YLYVNRJR�XQLYHUV\WHWX��� 9LVQ\N�RI�/YLY�8QLYHUVLW\�����������>LQ�8NUDLQLDQ@�

ɍȾɄ������������ '2,��������������������������������������

Ⱥ� Ʉ��ɋɭɞɚɤɨɜ��ɞ�ɪ�ɬɟɯɧ��ɧɚɭɤ��ɘ� Ʌ��Ʉɭɡɢɧ��ɤɚɧɞ��ɬɟɯɧ��ɧɚɭɤ��Ⱦ� Ⱥ��ɋɭɞɚɤɨɜɚ��ɚɫɩ�

ɇɚɰɢɨɧɚɥɶɧɵɣ�ɬɟɯɧɢɱɟɫɤɢɣ��ɭɧɢɜɟɪɫɢɬɟɬ�©Ⱦɧɟɩɪɨɜɫɤɚɹ�ɩɨɥɢɬɟɯɧɢɤɚª�
ɩɪ��Ⱦɦɢɬɪɢɹ�əɜɨɪɧɢɰɤɨɝɨ�������������Ⱦɧɟɩɪ��(�PDLO��VXGDNRY\#XNU�QHW

Ɋɟɡɭɥɶɬɚɬɵ�ɢɫɫɥɟɞɨɜɚɧɢɣ�ɮɢɡɢɤɨ�ɦɟɯɚɧɢɱɟɫɤɢɯ�ɫɜɨɣɫɬɜ ɬɚɦɩɨɧɚɠɧɨɝɨ�
ɬɟɪɦɨɩɥɚɫɬɢɱɧɨɝɨ�ɤɨɦɩɨɡɢɰɢɨɧɧɨɝɨ�ɦɚɬɟɪɢɚɥɚ�ɧɚ�ɨɫɧɨɜɟ�ɩɨɥɢɷɬɢɥɟɧɬɟɪɟɮɬɚɥɚɬɚ

ɐɟɥɶɸ ɪɚɛɨɬɵ� ɹɜɥɹɟɬɫɹ� ɭɫɬɚɧɨɜɥɟɧɢɟ� ɡɚɤɨɧɨɦɟɪɧɨɫɬɢ� ɢɡɦɟɧɟɧɢɹ� ɫɜɨɣɫɬɜ� ɬɚɦɩɨɧɚɠɧɨɝɨ�
ɬɟɪɦɨɩɥɚɫɬɢɱɧɨɝɨ� ɤɨɦɩɨɡɢɰɢɨɧɧɨɝɨ� ɦɚɬɟɪɢɚɥɚ� ɨɬ� ɟɝɨ� ɫɨɫɬɚɜɚ�� ɨɛɨɫɧɨɜɚɧɢɟ� ɢ� ɪɚɡɪɚɛɨɬɤɚ�
ɪɟɤɨɦɟɧɞɚɰɢɣ� ɩɨ� ɢɡɝɨɬɨɜɥɟɧɢɸ� ɬɟɪɦɨɩɥɚɫɬɢɱɧɨɝɨ� ɤɨɦɩɨɡɢɰɢɨɧɧɨɝɨ� ɦɚɬɟɪɢɚɥɚ� ɧɚ� ɨɫɧɨɜɟ�
ɜɬɨɪɢɱɧɨɝɨ�ɩɨɥɢɷɬɢɥɟɧɬɟɪɟɮɬɚɥɚɬɚ�

ɉɨɫɬɚɜɥɟɧɧɵɟ� ɡɚɞɚɱɢ� ɪɟɲɚɥɢɫɶ� ɤɨɦɩɥɟɤɫɧɵɦ� ɦɟɬɨɞɨɦ� ɢɫɫɥɟɞɨɜɚɧɢɹ�� ɜɤɥɸɱɚɸɳɢɦ� ɚɧɚɥɢɡ� ɢ�
ɨɛɨɛɳɟɧɢɟ� ɥɢɬɟɪɚɬɭɪɧɵɯ�ɢ� ɩɚɬɟɧɬɧɵɯ�ɢɫɬɨɱɧɢɤɨɜ� ɩɪɨɜɟɞɟɧɢɟ� ɷɤɫɩɟɪɢɦɟɧɬɚɥɶɧɵɯ�ɢɫɫɥɟɞɨɜɚɧɢɣ��
Ɉɛɪɚɛɨɬɤɚ� ɷɤɫɩɟɪɢɦɟɧɬɚɥɶɧɵɯ� ɞɚɧɧɵɯ� ɩɪɨɜɨɞɢɥɚɫɶ� ɧɚ� ɉɗȼɆ� ɫ� ɢɫɩɨɥɶɡɨɜɚɧɢɟɦ� ɦɟɬɨɞɨɜ�
ɦɚɬɟɦɚɬɢɱɟɫɤɨɣ� ɫɬɚɬɢɫɬɢɤɢ�� ɗɤɫɩɟɪɢɦɟɧɬɚɥɶɧɵɟ� ɢɫɫɥɟɞɨɜɚɧɢɹ� ɜɵɩɨɥɧɟɧɵ� ɫ� ɢɫɩɨɥɶɡɨɜɚɧɢɟɦ�
ɩɨɥɨɠɟɧɢɣ�ɨɛɳɟɣ�ɬɟɨɪɢɢ�ɧɚɭɱɧɨɝɨ�ɷɤɫɩɟɪɢɦɟɧɬɚ�ɢ�ɬɟɨɪɢɢ�ɫɥɭɱɚɣɧɵɯ�ɩɪɨɰɟɫɫɨɜ�

ɉɪɢɜɟɞɟɧɵ� ɪɟɡɭɥɶɬɚɬɵ� ɢɫɫɥɟɞɨɜɚɧɢɹ� ɮɢɡɢɤɨ�ɦɟɯɚɧɢɱɟɫɤɢɯ� ɫɜɨɣɫɬɜ� ɬɚɦɩɨɧɚɠɧɨɝɨ�
ɬɟɪɦɨɩɥɚɫɬɢɱɧɨɝɨ� ɤɨɦɩɨɡɢɰɢɨɧɧɨɝɨ� ɦɚɬɟɪɢɚɥɚ� ɧɚ� ɨɫɧɨɜɟ� ɩɨɥɢɷɬɢɥɟɧɬɟɪɟɮɬɚɥɚɬɚ�� Ɉɩɪɟɞɟɥɟɧɵ�
ɦɟɯɚɧɢɱɟɫɤɢɟ� ɫɜɨɣɫɬɜɚ� ɩɨɥɢɷɬɢɥɟɧɬɟɪɟɮɬɚɥɚɬɚ� ɢ� ɩɨɥɢɷɬɢɥɟɧɬɟɪɟɮɬɚɥɚɬɚ� ɫ� ɞɨɛɚɜɤɚɦɢ�
ɧɚɩɨɥɧɢɬɟɥɟɣ�� ɩɨɥɢɜɢɧɢɥɯɥɨɪɢɞɚ� ɢ� ɩɨɥɢɷɬɢɥɟɧɚ�� Ⱦɚɧɚ� ɨɰɟɧɤɚ� ɜɥɢɹɧɢɹ� ɞɨɛɚɜɨɤ� ɧɚ� ɫɜɨɣɫɬɜɚ�
ɬɚɦɩɨɧɚɠɧɨɝɨ�ɬɟɪɦɨɩɥɚɫɬɢɱɧɨɝɨ� ɤɨɦɩɨɡɢɰɢɨɧɧɨɝɨ�ɦɚɬɟɪɢɚɥɚ�ɧɚ� ɨɫɧɨɜɟ� ɩɨɥɢɷɬɢɥɟɧɬɟɪɟɮɬɚɥɚɬɚ��
Ɉɛɨɫɧɨɜɚɧɚ�ɨɩɬɢɦɚɥɶɧɚɹ�ɪɟɰɟɩɬɭɪɚ�ɬɚɦɩɨɧɚɠɧɨɝɨ�ɬɟɪɦɨɩɥɚɫɬɢɱɧɨɝɨ�ɤɨɦɩɨɡɢɰɢɨɧɧɨɝɨ�ɦɚɬɟɪɢɚɥɚ�

ȼɩɟɪɜɵɟ� ɨɛɨɫɧɨɜɚɧɚ� ɢ� ɞɨɤɚɡɚɧɚ� ɜɨɡɦɨɠɧɨɫɬɶ� ɩɪɢɦɟɧɟɧɢɹ� ɞɥɹ� ɢɡɨɥɹɰɢɢ� ɩɨɝɥɨɳɚɸɳɢɯ�
ɝɨɪɢɡɨɧɬɨɜ� ɛɭɪɨɜɵɯ� ɫɤɜɚɠɢɧ� ɜ� ɤɚɱɟɫɬɜɟ� ɬɚɦɩɨɧɚɠɧɨɝɨ� ɬɟɪɦɨɩɥɚɫɬɢɱɧɨɝɨ� ɦɚɬɟɪɢɚɥɚ� ɛɵɬɨɜɵɯ�
ɨɬɯɨɞɨɜ�ɧɚ�ɨɫɧɨɜɟ�ɩɨɥɢɷɬɢɥɟɧɬɟɪɟɮɬɚɥɚɬɚ��

ɇɚ� ɨɫɧɨɜɚɧɢɢ� ɩɪɨɜɟɞɟɧɧɵɯ� ɢɫɫɥɟɞɨɜɚɧɢɣ�ɮɢɡɢɤɨ�ɦɟɯɚɧɢɱɟɫɤɢɯ� ɫɜɨɣɫɬɜ� ɩɨɤɚɡɚɧɚ� ɜɨɡɦɨɠɧɨɫɬɶ�
ɩɪɢɦɟɧɟɧɢɹ�ɜ�ɫɤɜɚɠɢɧɧɵɯ�ɭɫɥɨɜɢɹɯ�ɬɚɦɩɨɧɚɠɧɨɝɨ�ɬɟɪɦɨɩɥɚɫɬɢɱɧɨɝɨ�ɤɨɦɤɨɡɢɰɢɨɧɧɨɝɨ�ɦɚɬɟɪɢɚɥɚ�
ɧɚ� ɨɫɧɨɜɟ� ɩɨɥɢɷɬɢɥɟɧɬɟɪɟɮɬɚɥɚɬɚ�� Ɉɛɨɫɧɨɜɚɧ� ɫɨɫɬɚɜ� ɬɚɦɩɨɧɚɠɧɨɝɨ� ɬɟɪɦɨɩɥɚɫɬɢɱɧɨɝɨ�
ɤɨɦɤɨɡɢɰɢɨɧɧɨɝɨ� ɦɚɬɟɪɢɚɥɚ� ɧɚ� ɨɫɧɨɜɟ� ɩɨɥɢɷɬɢɥɟɧɬɟɪɟɮɬɚɥɚɬɚ�� Ɋɚɡɪɚɛɨɬɚɧɚ� ɬɟɯɧɨɥɨɝɢɹ�
ɢɡɝɨɬɨɜɥɟɧɢɹ�ɬɚɦɩɨɧɚɠɧɨɝɨ�ɬɟɪɦɨɩɥɚɫɬɢɱɧɨɝɨ�ɤɨɦɩɨɡɢɰɢɨɧɧɨɝɨ�ɦɚɬɟɪɢɚɥɚ�

Ɋɟɡɭɥɶɬɚɬɵ� ɢɫɫɥɟɞɨɜɚɧɢɣ� ɧɚɲɥɢ� ɩɪɚɤɬɢɱɟɫɤɨɟ� ɩɪɢɦɟɧɟɧɢɟ� ɩɪɢ�� ɪɚɡɪɚɛɨɬɤɟ� ɬɟɯɧɨɥɨɝɢɢ�
ɢɡɝɨɬɨɜɥɟɧɢɹ� ɬɟɪɦɨɩɥɚɫɬɢɱɧɨɝɨ� ɬɚɦɩɨɧɚɠɧɨɝɨ� ɤɨɦɩɨɡɢɰɢɨɧɧɨɝɨ� ɦɚɬɟɪɢɚɥɚ�� ɪɚɡɪɚɛɨɬɤɟ�
ɬɟɯɧɨɥɨɝɢɢ�ɢɡɨɥɹɰɢɢ�ɩɨɝɥɨɳɚɸɳɢɯ�ɝɨɪɢɡɨɧɬɨɜ��ɪɚɡɪɚɛɨɬɤɟ�ɬɟɯɧɨɥɨɝɢɱɟɫɤɨɝɨ�ɪɟɝɥɚɦɟɧɬɚ�ɢɡɨɥɹɰɢɢ�
ɩɨɝɥɨɳɚɸɳɢɯ� ɝɨɪɢɡɨɧɬɨɜ�� ɨɩɵɬɧɨ�ɩɪɨɦɵɲɥɟɧɧɨɦ� ɜɧɟɞɪɟɧɢɢ� ɬɟɯɧɨɥɨɝɢɢ� ɢɡɨɥɹɰɢɢ� ɩɨɝɥɨɳɚɸɳɢɯ�
ɝɨɪɢɡɨɧɬɨɜ�ɬɟɪɦɨɩɥɚɫɬɢɱɧɵɦɢ�ɬɚɦɩɨɧɚɠɧɵɦɢ�ɤɨɦɩɨɡɢɰɢɨɧɧɵɦɢ�ɦɚɬɟɪɢɚɥɚɦɢ��

Ʉɥɸɱɟɜɵɟ�ɫɥɨɜɚ� ɛɭɪɟɧɢɟ�ɫɤɜɚɠɢɧ��ɩɨɝɥɨɳɚɸɳɢɣ�ɝɨɪɢɡɨɧɬ��ɬɚɦɩɨɧɚɠɧɵɟ�ɦɚɬɟɪɢɚɥɵ�


