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�� ɋɬɨɹɧ ɘ� Ƚ��� ȯɦɟɰɶ Ɉ� Ɉ��� ȯɦɟɰɶ ȯ� Ɇ�� Ɉɩɬɢɦɿɡɚɰɿɹ� ɧɚ� ɩɨɥɿɪɨɡɦɿɳɟɧɧɹɯ�� ɬɟɨɪɿɹ� ɬɚ� ɦɟɬɨɞɢ��
ɉɨɥɬɚɜɚ��Ɋȼɐ ɉɍɋɄɍ����������� ɫ��85/��KWWS���GVSDFH�XFFX�RUJ�XD�KDQGOH���������������
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ȾȼɇɁ�©ɉɪɢɞɧɿɩɪɨɜɫɶɤɚ�ɞɟɪɠɚɜɧɚ�ɚɤɚɞɟɦɿɹ�ɛɭɞɿɜɧɢɰɬɜɚ�ɬɚ�ɚɪɯɿɬɟɤɬɭɪɢª�
ɜɭɥ��ɑɟɪɧɢɲɟɜɫɶɤɨɝɨ����ɚ��Ⱦɧɿɩɪɨ���������ɍɤɪɚʀɧɚ
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Ⱦɨɫɥɿɞɠɟɧɧɹ� ɥɨɤɚɥɶɧɨɝɨ� ɧɚɜɚɧɬɚɠɟɧɧɹ� ɬɨɧɤɨɫɬɿɧɧɢɯ� ɟɥɟɦɟɧɬɿɜ� ɩɪɨɜɨɞɢɥɢɫɶ� ɪɹɞɨɦ� ɚɜɬɨɪɿɜ��
Ɏɭɧɞɚɦɟɧɬɚɥɶɧɿ� ɪɨɡɜ¶ɹɡɤɢ� ɤɪɚɣɨɜɢɯ� ɡɚɞɚɱ� ɛɭɞɭɜɚɥɢɫɶ� ɡɚ� ɞɨɩɨɦɨɝɨɸ� ɦɟɬɨɞɭ� ɿɧɬɟɝɪɚɥɶɧɨɝɨ�
ɩɟɪɟɬɜɨɪɟɧɧɹ�Ɏɭɪ¶ɽ�� ɹɤɟ� ɛɭɥɨ� ɡɚɫɬɨɫɨɜɚɧɨ� ɛɟɡɩɨɫɟɪɟɞɧɶɨ� ɞɨ� ɫɢɫɬɟɦɢ� ɞɢɮɟɪɟɧɰɿɚɥɶɧɢɯ� ɪɿɜɧɹɧɶ�
ɝɪɚɧɢɱɧɨʀ� ɡɨɧɢ�ɚɛɨ�ɞɨ� ɫɢɫɬɟɦɢ��ɳɨ�ɜɪɚɯɨɜɭɜɚɥɚ�ɞɟɮɨɪɦɚɰɿʀ�ɩɨɩɟɪɟɱɧɨɝɨ� ɡɫɭɜɭ��Ɍɚɤɢɣ�ɩɿɞɯɿɞ� ɡ�
ɨɞɧɨɝɨ� ɛɨɤɭ� ɩɪɢɡɜɨɞɢɜ� ɞɨ� ɫɤɥɚɞɧɢɯ� ɦɚɬɟɦɚɬɢɱɧɢɯ� ɜɢɤɥɚɞɨɤ�� ɚ� ɡ� ɿɧɲɨɝɨ� ɛɨɤɭ�� ɹɤ� ɜɿɞɨɦɨ�� ɜ�
ɨɛɥɚɫɬɿ� ɞɿʀ� ɥɨɤɚɥɶɧɢɯ� ɧɚɜɚɧɬɚɠɟɧɶ� ɜɢɧɢɤɚɽ� ɫɭɬɬɽɜɨ� ɩɪɨɫɬɨɪɨɜɢɣ� ɧɚɩɪɭɠɟɧɢɣ� ɫɬɚɧ� ɿ� ɮɿɡɢɱɧɿ�
ɬɟɨɪɿʀ�ɜ�ɩɪɢɧɰɢɩɿ�ɧɟ�ɦɨɠɭɬɶ�ɣɨɝɨ�ɨɩɢɫɭɜɚɬɢ�ɞɨɫɬɚɬɧɶɨ�ɬɨɱɧɨ�
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ɍ�ɧɚɲɨɦɭ�ɞɨɫɥɿɞɠɟɧɧɿ� ɜɢɡɧɚɱɚɸɬɶɫɹ�ɱɚɫɬɢɧɧɿ�ɪɨɡɜ¶ɹɡɤɢ� ɡɚɞɚɱ� ɡɝɢɧɭ�ɧɟɬɨɧɤɢɯ�ɬɪɚɧɫɜɟɪɫɚɥɶɧɨ�
ɿɡɨɬɪɨɩɧɢɯ� ɩɥɚɫɬɢɧ� ɡ� ɤɨɫɨɫɢɦɟɬɪɢɱɧɢɦ� ɥɨɤɚɥɶɧɢɦ� ɧɚɜɚɧɬɚɠɟɧɧɹɦ� ɜɿɞɧɨɫɧɨ� ɫɟɪɟɞɢɧɧɨʀ�
ɩɥɨɳɢɧɢ�� Ⱦɥɹ� ɰɶɨɝɨ� ɛɭɜ� ɜɢɤɨɪɢɫɬɚɧɢɣ� ɜɚɪɿɚɧɬ� ɦɚɬɟɦɚɬɢɱɧɨʀ� ɬɟɨɪɿʀ�� ɹɤɢɣ� ɛɚɡɭɽɬɶɫɹ� ɧɚ� ɩɨɡɢɰɿʀ�
ɜɢɤɨɪɢɫɬɚɧɧɹ� ɬɪɢɜɢɦɿɪɧɨʀ� ɬɟɨɪɿʀ� ɩɪɭɠɧɨɫɬɿ�� Ɂɝɿɞɧɨ� ɡ� ɰɿɽɸ� ɬɟɨɪɿɽɸ� ɭɫɿ� ɤɨɦɩɨɧɟɧɬɢ� ɩɟɪɟɦɿɳɟɧɶ�
�ɹɤ�ɮɭɧɤɰɿʀ�ɬɪɶɨɯ�ɧɟɡɚɥɟɠɧɢɯ�ɡɦɿɧɧɢɯ� ��ɚɩɪɨɤɫɢɦɭɸɬɶɫɹ�ɪɨɡɤɥɚɞɚɧɧɹɦɢ�Ɏɭɪ¶ɽ�Ʌɟɠɚɧɞɪɚ�
ɡɚ� ɩɨɩɟɪɟɱɧɨɸ� ɤɨɨɪɞɢɧɚɬɨɸ� �� ȱɧɲɿ� ɤɨɦɩɨɧɟɧɬɢ� ɧɚɩɪɭɠɟɧɨ�ɞɟɮɨɪɦɨɜɚɧɨɝɨ� ɫɬɚɧɭ� ɿ� ɝɪɚɧɢɱɧɿ�
ɭɦɨɜɢ� ɧɚ� ɛɿɱɧɿɣ� ɩɨɜɟɪɯɧɿ� ɩɥɚɫɬɢɧɢ� ɬɚɤɨɠ� ɡɚɥɟɠɚɬɶ� ɜɿɞ� ɬɪɶɨɯ� ɤɨɨɪɞɢɧɚɬ� ɿ� ɬɟɠ� ɡɨɛɪɚɠɭɸɬɶɫɹ� ɭ�
ɜɢɝɥɹɞɿ�ɪɨɡɤɥɚɞɚɧɶ�ɡɚ�ɞɨɩɨɦɨɝɨɸ�ɩɨɥɿɧɨɦɿɜ�Ʌɟɠɚɧɞɪɚ��ɉɟɪɟɯɿɞ�ɜɿɞ�ɬɪɢɜɢɦɿɪɧɢɯ�ɤɪɚɣɨɜɢɯ�ɡɚɞɚɱ�
ɞɨ� ɞɜɨɜɢɦɿɪɧɢɯ� ɡɞɿɣɫɧɸɽɬɶɫɹ� ɡɚ� ɞɨɩɨɦɨɝɨɸ� ɜɚɪɿɚɰɿɣɧɨɝɨ� ɩɪɢɧɰɢɩɭ� Ɋɟɣɫɧɟɪɚ�� ɇɚ� ɜɿɞɦɿɧɭ� ɜɿɞ�
ɿɧɲɢɯ� ɜɚɪɿɚɧɬɿɜ� ɦɚɬɟɦɚɬɢɱɧɨʀ� ɬɟɨɪɿʀ� ɫɩɨɫɿɛ� ɨɬɪɢɦɚɧɧɹ� ɨɫɧɨɜɧɢɯ� ɪɿɜɧɹɧɶ� ɩɨɛɭɞɨɜɚɧɨ� ɬɚɤɢɦ�
ɱɢɧɨɦ�� ɳɨ� ɭɦɨɜɢ� ɧɚ� ɝɪɚɧɢɱɧɢɯ� ɩɥɨɳɢɧɚɯ� ɭ ɛɭɞɶ�ɹɤɢɯ� ɧɚɛɥɢɠɟɧɧɹɯ� ɜɢɤɨɧɭɸɬɶɫɹ� ɚɛɫɨɥɸɬɧɨ�
ɬɨɱɧɨ�� ɐɟ� ɫɭɬɬɽɜɚ� ɩɟɪɟɜɚɝɚ� ɩɟɪɟɞ� ɿɧɲɢɦɢ� ɬɟɨɪɿɹɦɢ�� ɹɤɚ� ɩɿɞɜɢɳɭɽ� ɬɨɱɧɿɫɬɶ� ɪɨɡɜ¶ɹɡɭɜɚɧɧɹ�
ɝɪɚɧɢɱɧɢɯ�ɡɚɞɚɱ�
Ɋɨɡɪɨɛɥɟɧɨ� ɦɟɬɨɞ�� ɹɤɢɣ� ɞɨɡɜɨɥɹɽ� ɩɨɛɭɞɭɜɚɬɢ� ɮɭɧɞɚɦɟɧɬɚɥɶɧɿ� ɪɨɡɜ¶ɹɡɤɢ� ɜɢɡɧɚɱɚɥɶɧɨʀ� ɫɢɫɬɟɦɢ�
ɧɟɨɞɧɨɪɿɞɧɢɯ� ɞɢɮɟɪɟɧɰɿɚɥɶɧɢɯ� ɪɿɜɧɹɧɶ� �ɩɟɪɟɬɜɨɪɟɧɨʀ� ɫɢɫɬɟɦɢ� ɞɢɮɟɪɟɧɰɿɚɥɶɧɢɯ� ɪɿɜɧɹɧɶ�
ɪɿɜɧɨɜɚɝɢ�� ɜɚɪɿɚɧɬɚ� ɦɚɬɟɦɚɬɢɱɧɨʀ� ɬɟɨɪɿʀ� ɬɪɚɧɫɜɟɪɫɚɥɶɧɨ�ɿɡɨɬɪɨɩɧɢɯ� ɩɥɚɫɬɢɧ� ɞɨɜɿɥɶɧɨʀ� ɫɬɚɥɨʀ�
ɬɨɜɳɢɧɢ��
ɇɚɩɪɭɠɟɧɨ�ɞɟɮɨɪɦɨɜɚɧɢɣ� ɫɬɚɧ� ɩɪɢ� ɥɨɤɚɥɶɧɨɦɭ� ɧɚɜɚɧɬɚɠɟɧɧɿ� ɨɩɢɫɭɽɬɶɫɹ� ɫɚɦɟ� ɫɢɫɬɟɦɚɦɢ�
ɧɟɨɞɧɨɪɿɞɧɢɯ�ɞɢɮɟɪɟɧɰɿɚɥɶɧɢɯ�ɪɿɜɧɹɧɶ��
ȼ�ɪɨɛɨɬɿ�ɪɨɡɝɥɹɧɭɬɨ�ɜɢɡɧɚɱɚɥɶɧɿ�ɫɢɫɬɟɦɢ�ɪɿɜɧɹɧɶ�ɭ�ɞɪɭɝɨɦɭ�ɿ�ɬɪɟɬɶɨɦɭ�ɧɚɛɥɢɠɟɧɧɹɯ�ɭ�ɪɹɞɚɯ�ɞɥɹ�
ɩɟɪɟɦɿɳɟɧɶ� ɩɪɢ� ɤɨɫɨɫɢɦɟɬɪɢɱɧɨɦɭ� ɧɚɜɚɧɬɚɠɟɧɧɿ� ɜɿɞɧɨɫɧɨ� ɫɟɪɟɞɢɧɧɨʀ� ɩɥɨɳɢɧɢ�� ȼ� ɞɪɭɝɨɦɭ�
�ɬɪɟɬɶɨɦɭ�� ɧɚɛɥɢɠɟɧɧɿ� ɫɢɫɬɟɦɚ� ɞɢɮɟɪɟɧɰɿɚɥɶɧɢɯ� ɪɿɜɧɹɧɶ� ɦɚɽ� ɜɨɫɶɦɢɣ� �ɞɜɚɧɚɞɰɹɬɢɣ�� ɩɨɪɹɞɨɤ�
ɜɿɞɧɨɫɧɨ� ɞɜɨɯ� �ɬɪɶɨɯ�� ɮɭɧɤɰɿɣ� �ɫɤɥɚɞɨɜɢɯ� ɩɨɩɟɪɟɱɧɢɯ� ɩɟɪɟɦɿɳɟɧɶ�� Ɇɟɬɨɞɨɦ� ɨɩɟɪɚɬɨɪɧɢɯ�
ɩɟɪɟɬɜɨɪɟɧɶ�ɜɨɧɢ�ɡɜɨɞɹɬɶɫɹ�ɞɨ�ɡɪɭɱɧɢɯ�ɪɨɡɜ¶ɹɡɭɜɚɥɶɧɢɯ�ɧɟɨɞɧɨɪɿɞɧɢɯ�ɞɢɮɟɪɟɧɰɿɚɥɶɧɢɯ�ɪɿɜɧɹɧɶ�
ɜɨɫɶɦɨɝɨ� �ɞɜɚɧɚɞɰɹɬɨɝɨ�� ɩɨɪɹɞɤɭ� ɫɬɨɫɨɜɧɨ� ɧɨɜɢɯ� ɮɭɧɤɰɿɣ�� ȼ� ɰɢɯ� ɪɿɜɧɹɧɧɹɯ� ɥɿɜɿ� ɱɚɫɬɢɧɢ�
ɨɞɧɚɤɨɜɿ�� ɚ� ɩɪɚɜɿ� ɞɨɪɿɜɧɸɸɬɶ� �� ɞɟ� ± ɦɟɯɚɧɿɤɨ�ɝɟɨɦɟɬɪɢɱɧɿ�

ɩɚɪɚɦɟɬɪɢ�ɩɥɚɫɬɢɧɢ�� ± ɨɩɟɪɚɬɨɪ�Ʌɚɩɥɚɫɚ�� ± ɥɨɤɚɥɶɧɚ� ɩɨɩɟɪɟɱɧɚ� ɫɢɥɚ��ɳɨ� ɞɿɽ� ɜ�ɩɨɱɚɬɤɭ�
ɤɨɨɪɞɢɧɚɬ�� ± ɞɜɨɜɢɦɿɪɧɚ�ɮɭɧɤɰɿɹ�Ⱦɿɪɚɤɚ��
Ɂɧɚɯɨɞɠɟɧɧɹ�ɮɭɧɞɚɦɟɧɬɚɥɶɧɨɝɨ�ɪɨɡɜ¶ɹɡɤɭ�ɤɨɠɧɨɝɨ�ɨɬɪɢɦɚɧɨɝɨ�ɧɟɨɞɧɨɪɿɞɧɨɝɨ�ɞɢɮɟɪɟɧɰɿɚɥɶɧɨɝɨ�
ɪɿɜɧɹɧɧɹ� ɜɢɫɨɤɨɝɨ� ɩɨɪɹɞɤɭ� ɡ� ɱɚɫɬɢɧɧɢɦɢ� ɩɨɯɿɞɧɢɦɢ� ɡɜɟɞɟɧɨ� ɞɨ� ɜɢɡɧɚɱɟɧɧɹ� ɨɩɟɪɚɬɨɪɿɜ�

ɜɿɞ�ɥɿɧɿɣɧɨʀ�ɤɨɦɛɿɧɚɰɿʀ�ɮɭɧɞɚɦɟɧɬɚɥɶɧɢɯ�ɪɨɡɜ¶ɹɡɤɿɜ�ɧɟɨɞɧɨɪɿɞɧɢɯ�ɞɢɮɟɪɟɧɰɿɚɥɶɧɢɯ�

ɪɿɜɧɹɧɶ� ɧɢɡɶɤɨɝɨ� ɩɨɪɹɞɤɭ�� ɚ� ɫɚɦɟ�� ɪɿɜɧɹɧɧɹ�ɉɭɚɫɫɨɧɚ�� ɧɟɨɞɧɨɪɿɞɧɨɝɨ� ɛɿɝɚɪɦɨɧɿɱɧɨɝɨ� ɪɿɜɧɹɧɧɹ��
ɞɜɨɯ� ɧɟɨɞɧɨɪɿɞɧɢɯ� ɪɿɜɧɹɧɶ� Ƚɟɥɶɦɝɨɥɶɰɚ� �ɪɿɜɧɹɧɧɹ� ɉɭɚɫɫɨɧɚ�� ɧɟɨɞɧɨɪɿɞɧɨɝɨ� ɛɿɝɚɪɦɨɧɿɱɧɨɝɨ�
ɪɿɜɧɹɧɧɹ� ɿ� ɱɨɬɢɪɶɨɯ�ɧɟɨɞɧɨɪɿɞɧɢɯ� ɪɿɜɧɹɧɶ�Ƚɟɥɶɦɝɨɥɶɰɚ���ɉɪɚɜɿ� ɱɚɫɬɢɧɢ�ɰɢɯ� ɪɿɜɧɹɧɶ� ɨɞɧɚɤɨɜɿ� ɿ�
ɞɨɪɿɜɧɸɸɬɶ� �
Ɏɭɧɞɚɦɟɧɬɚɥɶɧɿ� ɪɨɡɜ¶ɹɡɤɢ� ɤɨɠɧɨɝɨ� ɞɢɮɟɪɟɧɰɿɚɥɶɧɨɝɨ� ɪɿɜɧɹɧɧɹ� ɧɟɜɢɫɨɤɨɝɨ� ɩɨɪɹɞɤɭ�
ɨɬɪɢɦɭɸɬɶɫɹ� ɡ� ɱɚɫɬɢɧɧɢɯ� ɪɨɡɜ¶ɹɡɤɿɜ� ɚɧɚɥɨɝɿɱɧɢɯ� ɪɿɜɧɹɧɶ�� ɩɪɚɜɿ� ɱɚɫɬɢɧɢ� ɹɤɢɯ� ɞɨɪɿɜɧɸɸɬɶ�

�� ɞɟ� ± ɪɿɜɧɨɦɿɪɧɨ� ɪɨɡɩɨɞɿɥɟɧɟ� ɧɚɜɚɧɬɚɠɟɧɧɹ�� ± ɪɚɞɿɭɫ� ɤɨɥɚ� ɧɚɜɚɧɬɚɠɟɧɧɹ��
ɑɚɫɬɢɧɧɿ�ɪɨɡɜ¶ɹɡɤɢ�ɲɭɤɚɸɬɶɫɹ�ɦɟɬɨɞɨɦ�ɿɧɬɟɝɪɚɥɶɧɨɝɨ�ɩɟɪɟɬɜɨɪɟɧɧɹ�ɏɚɧɤɟɥɹ��
ɉɨɛɭɞɨɜɚɧɿ�ɮɭɧɞɚɦɟɧɬɚɥɶɧɿ�ɪɨɡɜ¶ɹɡɤɢ�ɜɢɡɧɚɱɚɥɶɧɨʀ�ɫɢɫɬɟɦɢ�ɪɿɜɧɹɧɶ��ɹɤɿ�ɭɡɚɝɚɥɶɧɟɧɿ�ɞɥɹ�ɩɨɥɸɫɚ�
ɜ�ɞɨɜɿɥɶɧɿɣ�ɬɨɱɰɿ�
Ɂɚɩɪɨɩɨɧɨɜɚɧɢɣ�ɦɟɬɨɞ�ɩɨɲɭɤɭ�ɮɭɧɞɚɦɟɧɬɚɥɶɧɢɯ�ɪɨɡɜ¶ɹɡɤɿɜ�ɦɨɠɟ�ɛɭɬɢ�ɜɢɤɨɪɢɫɬɚɧɢɣ�ɞɥɹ�ɿɧɲɢɯ�
ɫɢɫɬɟɦ�ɞɢɮɟɪɟɧɰɿɚɥɶɧɢɯ�ɪɿɜɧɹɧɶ�ɡ�ɱɚɫɬɢɧɧɢɦɢ�ɩɨɯɿɞɧɢɦɢ�ɪɨɡɝɥɹɧɭɬɨɝɨ�ɤɥɚɫɭ�
Ɉɬɪɢɦɚɧɿ� ɮɭɧɞɚɦɟɧɬɚɥɶɧɿ� ɪɨɡɜ¶ɹɡɤɢ� ɜɢɡɧɚɱɚɥɶɧɢɯ� ɪɿɜɧɹɧɶ� ɦɚɬɟɦɚɬɢɱɧɨʀ� ɬɟɨɪɿʀ� ɩɥɚɫɬɢɧ� ɞɚɸɬɶ�
ɦɨɠɥɢɜɿɫɬɶ� ɜɢɡɧɚɱɚɬɢ� ɱɚɫɬɢɧɧɿ� ɪɨɡɜ¶ɹɡɤɢ� ɞɢɮɟɪɟɧɰɿɚɥɶɧɢɯ� ɪɿɜɧɹɧɶ� ɭ� ɝɪɚɧɢɱɧɢɯ� ɡɚɞɚɱɚɯ� ɡɝɢɧɭ�
ɩɥɚɫɬɢɧ�ɞɨɜɿɥɶɧɨʀ�ɫɬɚɥɨʀ�ɬɨɜɳɢɧɢ�ɩɪɢ�ɛɭɞɶ�ɹɤɢɯ�ɩɨɩɟɪɟɱɧɢɯ�ɧɚɜɚɧɬɚɠɟɧɧɹɯ�

Ʉɥɸɱɨɜɿ� ɫɥɨɜɚ�� ɩɥɚɫɬɢɧɚ� ɞɨɜɿɥɶɧɨʀ� ɫɬɚɥɨʀ� ɬɨɜɳɢɧɢ�� ɦɚɬɟɦɚɬɢɱɧɚ� ɬɟɨɪɿɹ�� ɧɟɨɞɧɨɪɿɞɧɟ�
ɞɢɮɟɪɟɧɰɿɚɥɶɧɟ�ɪɿɜɧɹɧɧɹ��ɮɭɧɞɚɦɟɧɬɚɥɶɧɿ�ɪɨɡɜ¶ɹɡɤɢ��ɨɩɟɪɚɬɨɪɧɢɣ�ɦɟɬɨɞ�� ɿɧɬɟɝɪɚɥɶɧɟ�ɩɟɪɟɬɜɨɪɟɧɧɹ�
ɏɚɧɤɟɥɹ�
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'HSDUWPHQW�RI�6WUXFWXUDO�(QJLQHHULQJ�DQG�6WUHQJWK�RI�0DWHULDOV�
3U\GQLSURYVND�6WDWH�$FDGHP\�RI�&LYLO�(QJLQHHULQJ�DQG�$UFKLWHFWXUH�

&KHUQ\VKHYVN\�6WUHHW�����D��'QHSU���������8NUDLQH

D�]HOHQVN\#XNU�QHW

6WXGLHV�RI�WKH�ORFDO�ORDG�RI�WKLQ�ZDOOHG�HOHPHQWV�ZHUH�FDUULHG�RXW�E\�D�QXPEHU�RI�DXWKRUV��)XQGDPHQWDO�
VROXWLRQV�RI�ERXQGDU\�YDOXH�SUREOHPV�ZHUH�FRQVWUXFWHG�XVLQJ� WKH�)RXULHU� WUDQVIRUP�LQWHJUDO� WUDQVIRUP�
PHWKRG��ZKLFK�ZDV�DSSOLHG�GLUHFWO\�WR�WKH�V\VWHP�RI�GLIIHUHQWLDO�HTXDWLRQV�RI�HTXLOLEULXP��7KLV�DSSURDFK�
OHG�WR�FRPSOH[�PDWKHPDWLFDO�FDOFXODWLRQV��,Q�WKHVH�ZRUNV��GLIIHUHQWLDO�HTXDWLRQV�IRU�ERXQGDU\�GRPDLQV��
WKH�HTXDWLRQ�ZLWK�DOORZDQFH� IRU� WKH�GHIRUPDWLRQ�RI� WKH� WUDQVYHUVH� VKHDU�ZHUH�XVHG��%XW� LQ� WKH�DUHD�RI�
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9LVQ\N�RI�=DSRUL]K]K\D�1DWLRQDO�8QLYHUVLW\��3K\VLFDO�DQG�0DWKHPDWLFDO�6FLHQFHV ��

ȼɿɫɧɢɤ�Ɂɚɩɨɪɿɡɶɤɨɝɨ�ɧɚɰɿɨɧɚɥɶɧɨɝɨ ɭɧɿɜɟɪɫɢɬɟɬɭ ʋ �������

ORFDO� ORDG� WKHUH� LV�� LQ� HVVHQFH�� D� VSDWLDO� GHIRUPHG� VWDWH�� DQG� SK\VLFDO� WKHRULHV� LQ� SULQFLSOH� FDQ� QRW�
GHVFULEH�LW�VXIILFLHQWO\�DFFXUDWHO\�
,Q�RXU�VWXG\��IXQGDPHQWDO�VROXWLRQV�WR�WKH�SUREOHPV�RI�EHQGLQJ�RI�QRQ�WKLQ�WUDQV�YHUVDO�LVRWURSLF�SODWHV�
ZLWK�VNHZ�V\PPHWULF�ORDGLQJ�UHODWLYH�WR�WKH�PHGLDQ�SODQH�DUH�REWDLQHG��)RU�WKLV�SXUSRVH��D�YDULDQW�RI�WKH�
PDWKHPDWLFDO�WKHRU\�ZDV�XVHG��ZKLFK�LV�EDVHG�RQ�WKH�SRVLWLRQ�RI�WKH�XVH�RI�WKH�WKUHH�GLPHQVLRQDO�WKHRU\�
RI�HODVWLFLW\� ,Q�DFFRUGDQFH�ZLWK�WKLV�WKHRU\��DOO�FRPSRQHQWV�RI�WKH�GLVSODFHPHQW��DV�IXQFWLRQV�RI�WKUHH�
LQGHSHQGHQW� YDULDEOHV�� DUH� DSSUR[LPDWHG� E\� )RXULHU�/HJHQGUH� GHFRPSRVLWLRQV� LQ� D� WUDQVYHUVH�
FRRUGLQDWH��2WKHU�FRPSRQHQWV�RI�WKH�VWUHVV�VWUDLQ�VWDWH�DQG�ERXQGDU\�FRQGLWLRQV�RQ�WKH�ODWHUDO�VXUIDFH�RI�
WKH�SODWH�DUH�DOVR�GHSHQGHQW�RQ�WKUHH�FRRUGLQDWHV�DQG�DUH�DOVR�SUHVHQWHG�LQ�WKH�IRUP�RI�VHULHV�ZLWK�WKH�DLG�
RI�/HJHQGUH�SRO\QRPLDOV�
7KH�WUDQVLWLRQ�IURP�WKUHH�GLPHQVLRQDO�ERXQGDU\�YDOXH�SUREOHPV�WR�WZR�GLPHQVLRQDO�RQHV�LV�FDUULHG�RXW�
E\�PHDQV�RI�WKH�5HLVVQHU YDULDWLRQDO�SULQFLSOH� 8QOLNH�RWKHU�YDULDQWV�RI�PDWKHPDWLFDO�WKHRU\��WKH�PHWKRG�
RI�REWDLQLQJ�WKH�EDVLF�HTXDWLRQV�LV�FRQVWUXFWHG�LQ�VXFK�D�ZD\�WKDW�WKH�FRQGLWLRQV�RQ�ERXQGDU\�SODQHV�LQ�
DQ\� DSSUR[LPDWLRQV� DUH� SHUIHFWO\� DFFXUDWH�� 7KLV� LV� D� VLJQLILFDQW� DGYDQWDJH� RYHU� RWKHU� WKHRULHV�� ZKLFK�
LQFUHDVHV� WKH� DFFXUDF\� RI� WKH� VROXWLRQ� RI� ERXQGDU\� SUREOHPV�� 7KH� GLVWULEXWLRQ� RI� VWUHVVHV� DQG�
GLVSODFHPHQWV�DORQJ�WKH�WKLFNQHVV�RI�WKH�SODWH�GHSHQGV�RQ�WKH�/HJHQGUH�SRO\QRPLDOV��:LWK�DQ�LQFUHDVH�
LQ�WKH�RUGHU�RI�WKH�SRO\QRPLDOV��WKH�DFFXUDF\�RI�GHWHUPLQLQJ�WKH�VWUHVVHV�DQG�GLVSODFHPHQWV�LQFUHDVHV�
$� PHWKRG� LV� GHYHORSHG� WKDW� HQDEOHV� WR� FRQVWUXFW� IXQGDPHQWDO� VROXWLRQV� RI� WKH� GHILQLQJ� V\VWHP� RI�
LQKRPRJHQHRXV�GLIIHUHQWLDO�HTXDWLRQV��WKH�WUDQVIRUPHG�V\VWHP�RI�GLIIHUHQWLDO�HTXDWLRQV� RI�HTXLOLEULXP��
RI�D�YDULDQW�RI�WKH�PDWKHPDWLFDO�WKHRU\�RI�WUDQVYHUVDOO\�LVRWURSLF�SODWHV�RI�DUELWUDU\�FRQVWDQW�WKLFNQHVV��
7KH�VWUHVV�VWUDLQ�VWDWH�RI�D�ORFDO�ORDG�LV�GHVFULEHG�E\�V\VWHPV�RI�QRQ�XQLIRUP�GLIIHUHQWLDO�HTXDWLRQV�
,Q�WKLV�SDSHU�ZH�FRQVLGHU�WKH�GHILQLQJ�V\VWHPV�RI�HTXDWLRQV�LQ�WKH�VHFRQG�DQG�WKLUG�DSSUR[LPDWLRQV�LQ�
URZV� IRU� GLVSODFHPHQWV� LQ� WKH� FDVH� RI� VNHZ�V\PPHWULF� ORDGLQJ� UHODWLYH� WR� WKH� PHGLDQ� SODQH� ,Q� WKH�
VHFRQG� �WKLUG�� DSSUR[LPDWLRQ�� WKH� V\VWHP� RI� GLIIHUHQWLDO� HTXDWLRQV� KDV� DQ� HLJKWK� �WZHOIWK�� RUGHU� LQ�
UHODWLRQ� WR� WZR� �WKUHH�� GLVSODFHPHQW� IXQFWLRQV�� %\� WKH� PHWKRG� RI� RSHUDWRU� WUDQVIRUPDWLRQV�� WKH\� DUH�
UHGXFHG�WR�FRQYHQLHQW�VROYDEOH�LQKRPRJHQHRXV�HTXDWLRQV�RI�WKH�HLJKWK��WZHOIWK��RUGHU�LQ�UHODWLRQ�WR�QHZ�
IXQFWLRQV�� ,Q� WKHVH� HTXDWLRQV�� WKH� OHIW�KDQG� VLGHV� DUH� WKH� VDPH�� DQG� WKH� ULJKW�KDQG� RQHV� KDYH� WKH�
IROORZLQJ� IRUP�� �� ZKHUH� ± PHFKDQLFDO� DQG� JHRPHWULF� SDUDPHWHUV�

SODWHV�� ± /DSODFH�RSHUDWRU��) ± ORFDO�WUDQVYHUVH�IRUFH�DFWLQJ�DW�WKH�RULJLQ�RI�FRRUGLQDWHV�� ±
WZR�GLPHQVLRQDO�'LUDF�IXQFWLRQ�
7KH� VHDUFK� IRU� WKH� IXQGDPHQWDO� VROXWLRQ� RI� HDFK� REWDLQHG� LQKRPRJHQHRXV� HTXDWLRQ� RI� KLJK� RUGHU� LV�
UHGXFHG�WR�WKH�GHILQLWLRQ�RI�RSHUDWRUV� IURP�D�OLQHDU�FRPELQDWLRQ�RI�IXQGDPHQWDO�VROXWLRQV�

RI� QRQKRPRJHQHRXV� GLIIHUHQWLDO� HTXDWLRQV� RI� ORZ� RUGHU�� QDPHO\�� 3RLVVRQ� HTXDWLRQ�� LQKRPRJHQHRXV�
ELKDUPRQLF�HTXDWLRQ�DQG� WZR�LQKRPRJHQHRXV�+HOPKROW]�HTXDWLRQV��3RLVVRQ�HTXDWLRQ�� LQKRPRJHQHRXV�
ELKDUPRQLF� HTXDWLRQ� DQG� IRXU� LQKRPRJHQHRXV� +HOPKROW]� HTXDWLRQV��� 7KH� ULJKW�KDQG� VLGHV� RI� WKHVH�
HTXDWLRQV�DUH�WKH�VDPH�DQG�HTXDO�WR� �
)XQGDPHQWDO� VROXWLRQV� WR� HDFK� HTXDWLRQ� RI� ORZ� RUGHU� DUH� REWDLQHG� IURP� SDUWLDO� VROXWLRQV� RI� VLPLODU�
HTXDWLRQV�� WKH� ULJKW�KDQG� VLGH� RI� ZKLFK� LV� �� ZKHUH� LV� D� XQLIRUPO\� GLVWULEXWHG� ORDG��

± WKH�FLUFOH�ORDG�UDGLXV�
3DUWLDO�VROXWLRQV�DUH�VRXJKW�E\�+DQNHO¶V�LQWHJUDO� WUDQVIRUPDWLRQ�PHWKRG��7KH�IXQGDPHQWDO�VROXWLRQV�RI�
WKH�GHILQLQJ�V\VWHP�RI�HTXDWLRQV��ZKLFK�DUH�JHQHUDOL]HG�IRU�D�SROH�DW�DQ�DUELWUDU\�SRLQW��DUH�FRQVWUXFWHG�
7KH� SURSRVHG� PHWKRG� IRU� WKH� VHDUFK� IRU� IXQGDPHQWDO� VROXWLRQV� FDQ� EH� XVHG� IRU� RWKHU� V\VWHPV� RI�
GLIIHUHQWLDO�HTXDWLRQV�ZLWK�SDUWLDO�GHULYDWLYHV�RI�WKH�FRQVLGHUHG�FODVV�
7KH�REWDLQHG�IXQGDPHQWDO�VROXWLRQV�RI�WKH�GHILQLQJ�HTXDWLRQV�RI�WKH�PDWKHPDWLFDO�WKHRU\�RI�WKH�SODWHV�
DOORZ� XV� WR� GHWHUPLQH� SDUWLDO� VROXWLRQV� RI� WKH� HTXDWLRQV� LQ� EHQGLQJ� SUREOHPV� RI� SODWHV� RI� DUELWUDU\�
WKLFNQHVV�DW�DQ\�WUDQVYHUVH�ORDGV�

.H\ ZRUGV��SODWH�RI�DUELWUDU\�FRQVWDQW�WKLFNQHVV��PDWKHPDWLFDO�WKHRU\��LQKRPRJHQHRXV�GLIIHUHQWLDO�HTXDWLRQ��
IXQGDPHQWDO�VROXWLRQV��RSHUDWRU�PHWKRG��LQWHJUDO�+DQNHO�WUDQVIRUP�

ȼɋɌɍɉ

Ⱦɨɫɥɿɞɠɟɧɧɹ� ɧɚɩɪɭɠɟɧɨ�ɞɟɮɨɪɦɨɜɚɧɨɝɨ� ɫɬɚɧɭ� �ɇȾɋ�� ɬɨɧɤɢɯ�ɩɥɚɫɬɢɧ� ɿ� ɨɛɨɥɨɧɨɤ� ɜ� ɨɫɧɨɜɭ�
ɹɤɢɯ� ɩɨɤɥɚɞɟɧɨ� ɝɿɩɨɬɟɡɢ� Ʉɿɪɯɝɨɮɚ�Ʌɹɜɚ� ɩɪɨɜɟɞɟɧɨ� ɞɨɫɬɚɬɧɶɨ� ɩɨɜɧɨ� ɜ� ɛɚɝɚɬɨɱɢɫɥɟɧɧɢɯ�
ɤɧɢɝɚɯ��ɦɨɧɨɝɪɚɮɿɹɯ��ɧɚɭɤɨɜɢɯ�ɫɬɚɬɬɹɯ��Ʉɥɚɫɢɱɧɚ�ɬɟɨɪɿɹ�ɤɨɪɟɤɬɧɚ�ɞɥɹ�ɬɨɧɤɢɯ�ɿɡɨɬɪɨɩɧɢɯ ɬɚ�
ɫɥɚɛɨɚɧɿɡɨɬɪɨɩɧɢɯ� ɩɥɚɫɬɢɧ� ɿ� ɨɛɨɥɨɧɨɤ�� ɡ� ɩɨɜɿɥɶɧɨ� ɡɦɿɧɸɜɚɥɶɧɢɦ�ɇȾɋ�� ȼ� ɿɧɲɢɯ� ɜɢɩɚɞɤɚɯ�
ɜɢɤɨɪɢɫɬɚɧɧɹ� ɤɥɚɫɢɱɧɨʀ� ɬɟɨɪɿʀ� ɞɥɹ� ɨɞɧɨɪɿɞɧɢɯ� ɬɚ� ɲɚɪɭɜɚɬɢɯ� ɟɥɟɦɟɧɬɿɜ� ɤɨɧɫɬɪɭɤɰɿɣ� ɦɨɠɟ�
ɩɪɢɡɜɟɫɬɢ�ɞɨ�ɡɧɚɱɧɢɯ�ɩɨɯɢɛɨɤ�ɭ�ɜɢɡɧɚɱɟɧɧɿ�ɇȾɋ�� ɚ� ɫɚɦɟ�� ɭ�ɪɨɡɪɚɯɭɧɤɚɯ�ɬɨɜɫɬɢɯ�ɩɥɚɫɬɢɧ� ɿ�
ɨɛɨɥɨɧɨɤ�� ɹɤɳɨ� ɽ� ɥɿɧɿʀ� ɫɩɨɬɜɨɪɟɧɧɹ� �ɥɿɧɿʀ� ɪɿɡɤɨɝɨ� ɡɦɿɧɟɧɧɹ� ɡɨɜɧɿɲɧɶɨɝɨ� ɧɚɜɚɧɬɚɠɟɧɧɹ� ɚɛɨ�
ɝɟɨɦɟɬɪɿʀ� ɩɥɚɫɬɢɧɢ� ɱɢ� ɨɛɨɥɨɧɤɢ��� ɬɨɛɬɨ� ɭ� ɜɢɩɚɞɤɚɯ� ɧɚɹɜɧɨɫɬɿ� ɪɿɡɧɨɝɨ� ɪɨɞɭ� ɤɨɧɰɟɧɬɪɚɬɨɪɿɜ�
ɧɚɩɪɭɠɟɧɧɹ�� ɜ� ɬ�� ɱ�� ɿ� ɩɪɢ� ɞɿʀ� ɡɨɫɟɪɟɞɠɟɧɢɯ� ɧɚɜɚɧɬɚɠɟɧɶ�� ɹɤɳɨ� ɦɚɬɟɪɿɚɥ� ɯɚɪɚɤɬɟɪɢɡɭɽɬɶɫɹ�
ɫɭɬɬɽɜɨɸ� ɚɧɿɡɨɬɪɨɩɿɽɸ� ɚɛɨ� ɠ� ɽ� ɮɿɡɢɱɧɨ� ɧɟɥɿɧɿɣɧɢɦ� ɱɢ� ɩɪɭɠɧɨ� ɩɥɚɫɬɢɱɧɢɦ�� ɬɚ� ɹɤɳɨ�
ɠɨɪɫɬɤɨɫɬɿ� ɲɚɪɿɜ� ɜɿɞɪɿɡɧɹɸɬɶɫɹ� ɡɧɚɱɧɢɦ� ɱɢɧɨɦ� �ɧɚɜɿɬɶ� ɞɥɹ� ɬɨɧɤɢɯ� ɩɥɚɫɬɢɧ� ɿ� ɨɛɨɥɨɧɨɤ���
ɹɤɳɨ�ɟɥɟɦɟɧɬ�ɤɨɧɫɬɪɭɤɰɿɣ�ɡɚɡɧɚɽ�ɜɟɥɢɤɢɯ�ɩɟɪɟɦɿɳɟɧɶ�
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ɇɟɬɨɱɧɿ�ɪɟɡɭɥɶɬɚɬɢ��ɹɤɿ�ɞɚɽ ɤɥɚɫɢɱɧɚ�ɬɟɨɪɿɹ�ɩɥɚɫɬɢɧ�ɬɚ�ɨɛɨɥɨɧɨɤ��ɩɪɢɡɜɟɥɢ�ɞɨ�ɧɟɨɛɯɿɞɧɨɫɬɿ�
ɪɨɡɪɨɛɥɟɧɧɹ� ɬɟɨɪɿɣ� ɪɨɡɪɚɯɭɧɤɭ�� ɹɤɿ� ɛ� ɭɬɨɱɧɸɜɚɥɢ� ɤɥɚɫɢɱɧɭ� ɬɟɨɪɿɸ�� ɍɬɨɱɧɸɸɱɿ� ɬɟɨɪɿʀ�
ɛɚɡɭɸɬɶɫɹ ɧɚ�ɪɿɡɧɢɯ�ɮɿɡɢɱɧɢɯ�ɬɚ�ɤɿɧɟɦɚɬɢɱɧɢɯ�ɝɿɩɨɬɟɡɚɯ�>�±�@��ɇɚɣɛɿɥɶɲ�ɜɢɤɨɪɢɫɬɨɜɭɜɚɧɢɦɢ�ɽ�
ɬɟɨɪɿʀ� ɬɢɩɭ� Ɍɢɦɨɲɟɧɤɚ±Ɋɟɣɫɧɟɪɚ� >�±�@�� ɐɿ� ɬɟɨɪɿʀ� ɭɪɚɯɨɜɭɸɬɶ� ɭ� ɩɟɪɲɨɦɭ� ɧɚɛɥɢɠɟɧɧɿ�
ɜɧɭɬɪɿɲɧɿɣ� ɇȾɋ� ɿ� ɜɢɯɪɨɜɢɣ� ɤɪɚɣɨɜɢɣ� ɟɮɟɤɬ�� ɉɨɬɟɧɰɿɚɥɶɧɢɣ� ɧɚɩɪɭɠɟɧɢɣ� ɫɬɚɧ� ɜɨɧɢ� ɧɟ�
ɜɪɚɯɨɜɭɸɬɶ�� Ⱥ� ɜ� ɨɛɥɚɫɬɹɯ� ɞɿʀ� ɧɚ� ɟɥɟɦɟɧɬɢ� ɤɨɧɫɬɪɭɤɰɿɣ� ɥɨɤɚɥɶɧɢɯ� ɩɨɩɟɪɟɱɧɢɯ� ɿ� ɪɨɡɪɢɜɧɢɯ�
ɧɚɜɚɧɬɚɠɟɧɶ�ɜɢɧɢɤɚɽ�ɩɪɨɫɬɨɪɨɜɢɣ�ɇȾɋ��ɹɤɢɣ�ɯɚɪɚɤɬɟɪɢɡɭɽɬɶɫɹ�ɜɢɫɨɤɢɦ�ɝɪɚɞɿɽɧɬɨɦ�ɡɦɿɧɟɧɧɹ�
ɹɤ� ɭ� ɬɚɧɝɟɧɰɿɚɥɶɧɨɦɭ� ɬɚɤ� ɿ� ɜ� ɩɨɩɟɪɟɱɧɨɦɭ� ɧɚɩɪɹɦɤɚɯ�� ȱ� ɡ� ɮɿɡɢɱɧɨʀ� ɬɨɱɤɢ� ɡɨɪɭ� ɩɨɬɪɿɛɧɨ�
ɭɪɚɯɨɜɭɜɚɬɢ�ɡ�ɜɢɫɨɤɨɸ�ɬɨɱɧɿɫɬɸ�ɜɧɭɬɪɿɲɧɿɣ�ɿ ɩɨɬɟɧɰɿɚɥɶɧɢɣ�ɧɚɩɪɭɠɟɧɿ�ɫɬɚɧɢ�

Ɉɝɥɹɞ�ɬɟɨɪɿɣ�ɪɨɡɪɚɯɭɧɤɭ�ɩɥɚɫɬɢɧ�ɬɚ�ɨɛɨɥɨɧɨɤ�ɿ�ʀɯ�ɚɧɚɥɿɡ�ɧɚɞɚɽɬɶɫɹ�ɜ�>����@�

Ⱦɨɫɥɿɞɠɟɧɧɹ� ɇȾɋ� ɩɥɚɫɬɢɧ� ɬɚ� ɨɛɨɥɨɧɨɤ� ɧɚ� ɨɫɧɨɜɿ� ɪɿɜɧɹɧɶ� ɬɪɢɜɢɦɿɪɧɨʀ� ɬɟɨɪɿʀ� ɩɪɭɠɧɨɫɬɿ ɽ�
ɡɚɧɚɞɬɨ�ɫɤɥɚɞɧɨɸ�ɩɪɨɛɥɟɦɨɸ�ɦɚɬɟɦɚɬɢɱɧɨʀ�ɮɿɡɢɤɢ��ɹɤɚ�ɫɩɪɹɠɟɧɚ�ɡ�ɫɭɬɬɽɜɢɦɢ�ɦɚɬɟɦɚɬɢɱɧɢɦɢ�
ɬɪɭɞɧɨɳɚɦɢ��ɩɨɜ¶ɹɡɚɧɢɦɢ�ɿɡ�ɡɧɚɯɨɞɠɟɧɧɹɦ�ɪɨɡɜ¶ɹɡɤɿɜ�ɫɢɫɬɟɦ�ɞɢɮɟɪɟɧɰɿɚɥɶɧɢɯ�ɪɿɜɧɹɧɶ��ɋȾɊ��ɿɡ�
ɱɚɫɬɢɧɧɢɦɢ�ɩɨɯɿɞɧɢɦɢ�ɜɿɞɧɨɫɧɨ�ɲɭɤɚɧɢɯ�ɮɭɧɤɰɿɣ��ɳɨ�ɡɚɥɟɠɚɬɶ�ɜɿɞ�ɬɪɶɨɯ�ɧɟɡɚɥɟɠɧɢɯ�ɡɦɿɧɧɢɯ�ɿ��
ɤɪɿɦ� ɰɶɨɝɨ�� ɧɟɨɛɯɿɞɧɿɫɬɸ� ɡɚɞɨɜɨɥɶɧɢɬɢ� ɝɪɚɧɢɱɧɢɦ� ɭɦɨɜɚɦ� ɧɚ� ɜɫɿɣ� ɩɨɜɟɪɯɧɿ� ɪɨɡɝɥɹɞɭɜɚɧɢɯ�
ɟɥɟɦɟɧɬɿɜ�� Ⱥɧɚɥɿɬɢɱɧɿ� ɪɨɡɜ¶ɹɡɤɢ� ɜɞɚɽɬɶɫɹ� ɨɬɪɢɦɚɬɢ� ɬɿɥɶɤɢ� ɞɥɹ� ɜɭɡɶɤɨɝɨ� ɤɨɥɚ� ɪɨɡɝɥɹɞɭɜɚɧɢɯ�
ɡɚɞɚɱ��ɚ�ɫɚɦɟ�ɞɥɹ�ɬɢɯ�ɜɢɩɚɞɤɿɜ�ɝɪɚɧɢɱɧɢɯ�ɭɦɨɜ�ɿ�ɮɨɪɦɢ�ɝɪɚɧɢɰɿ��ɹɤɿ�ɞɚɸɬɶ�ɦɨɠɥɢɜɿɫɬɶ�ɪɨɡɞɿɥɢɬɢ�
ɡɦɿɧɧɿ�ɜ�ɋȾɊ�>����@��Ʉɪɿɦ�ɬɨɝɨ��ɧɚ�ɩɪɢɤɿɧɰɟɜɢɯ�ɟɬɚɩɚɯ�ɪɨɡɜ¶ɹɡɭɜɚɧɧɹ�ɡɚɞɚɱ�ɜ�ɛɿɥɶɲɨɫɬɿ�ɜɢɩɚɞɤɿɜ�
ɧɟɨɛɯɿɞɧɨ ɜɢɤɨɪɢɫɬɨɜɭɜɚɬɢ�ɱɢɫɟɥɶɧɿ�ɦɟɬɨɞɢ��ɳɨ�ɩɨɜ¶ɹɡɚɧɨ�ɧɟ� ɬɿɥɶɤɢ� ɿɡ�ɫɤɥɚɞɧɿɫɬɸ�ɨɬɪɢɦɚɧɢɯ�
ɋȾɊ�� ɚɥɟ� ɣ� ɿɡ� ɬɪɭɞɧɨɳɚɦɢ� ɩɪɢ� ɡɚɞɨɜɨɥɟɧɧɿ� ɝɪɚɧɢɱɧɢɦ ɭɦɨɜɚɦ ɧɚ� ɥɢɰɟɜɢɯ� ɩɥɨɳɢɧɚɯ�
�ɩɨɜɟɪɯɧɹɯ��

ɉɨɫɥɿɞɨɜɧɢɣ�ɨɝɥɹɞ�ɪɨɛɿɬ�ɩɨ�ɩɪɨɫɬɨɪɨɜɢɦ�ɡɚɞɚɱɚɦ�ɬɟɨɪɿʀ�ɩɪɭɠɧɨɫɬɿ�ɜɢɤɨɧɚɧɨ�ɜ�>��@�

Ɉɞɢɧ�ɿɡ�ɧɚɩɪɹɦɤɿɜ�ɪɨɡɜɢɬɤɭ�ɞɨɫɥɿɞɠɟɧɶ�ɩɨ�ɭɬɨɱɧɟɧɧɸ�ɪɨɡɪɚɯɭɧɤɿɜ�ɇȾɋ�ɟɥɟɦɟɧɬɿɜ�ɤɨɧɫɬɪɭɤɰɿɣ�
ɩɨɥɹɝɚɽ� ɭ� ɜɢɤɨɪɢɫɬɚɧɧɿ� ɫɭɬɨ� ɦɚɬɟɦɚɬɢɱɧɨɝɨ� ɩɿɞɯɨɞɭ� ɞɨ� ɪɨɡɜ¶ɹɡɭɜɚɧɧɹ� ɝɪɚɧɢɱɧɢɯ� ɡɚɞɚɱ� ɞɥɹ�
ɩɥɚɫɬɢɧ�ɬɚ�ɨɛɨɥɨɧɨɤ��Ɇɚɬɟɦɚɬɢɱɧɿ�ɦɟɬɨɞɢ�ɜɿɞɪɿɡɧɹɸɬɶɫɹ�ɦɿɠ�ɫɨɛɨɸ�ɹɤ�ɩɟɜɧɢɦɢ�ɩɟɪɟɜɚɝɚɦɢ�
ɬɚɤ� ɿ� ɩɟɜɧɢɦɢ� ɧɟɞɨɥɿɤɚɦɢ�� Ⱦɨ� ɧɢɯ� ɦɨɠɧɚ� ɜɿɞɧɟɫɬɢ� ɩɪɨɰɟɫ� ɡɜɟɞɟɧɧɹ� ɬɪɢɜɢɦɿɪɧɢɯ� ɡɚɥɚɱ� ɞɨ�
ɞɜɨɜɢɦɿɪɧɢɯ��ɬɨɱɧɿɫɬɶ�ɡɚɞɨɜɨɥɟɧɧɹ�ɝɪɚɧɢɱɧɢɯ�ɭɦɨɜ��ɫɤɥɚɞɧɿɫɬɶ�ɨɬɪɢɦɭɜɚɧɢɯ�ɞɢɮɟɪɟɧɰɿɚɥɶɧɢɯ�
ɪɿɜɧɹɧɶ�ɪɿɜɧɨɜɚɝɢ�ɿ�ɨɫɧɨɜɧɢɯ�ɫɩɿɜɜɿɞɧɨɲɟɧɶ�ɡɚɞɚɱɿ�ɿ�ɬ��ɩ��ȼɤɚɡɚɧɿ�ɮɚɤɬɢ�ɜɩɥɢɜɚɸɬɶ ɜ�ɤɿɧɰɟɜɨɦɭ�
ɪɟɡɭɥɶɬɚɬɿ� ɧɚ� ɬɨɱɧɿɫɬɶ� ɪɨɡɜ¶ɹɡɤɭ� ɝɪɚɧɢɱɧɢɯ� ɡɚɞɚɱ� ɋɟɪɟɞ� ɦɚɬɟɦɚɬɢɱɧɢɯ� ɩɿɞɯɨɞɿɜ� ɜɢɞɿɥɹɽɬɶɫɹ�
ɩɿɞɯɿɞ��ɹɤɢɣ�ɜɢɤɨɪɢɫɬɨɜɭɽ�ɞɥɹ�ɨɩɢɫɚɧɧɹ�ɇȾɋ�ɩɨ�ɬɨɜɳɢɧɿ�ɩɨɥɿɧɨɦɢ�Ʌɟɠɚɧɞɪɚ�>��±��@��

ɉɪɢ� ɰɶɨɦɭ� ɬɪɢɜɢɦɿɪɧɿ� ɡɚɞɚɱɿ� ɡɜɨɞɢɥɢɫɶ� ɞɨ� ɞɜɨɜɢɦɿɪɧɢɯ� ɯɚɪɚɤɬɟɪɧɢɦɢ� ɦɟɬɨɞɚɦɢ�� ɹɤɿ�
ɜɿɞɪɿɡɧɹɥɢɫɶ� ɦɿɠ� ɫɨɛɨɸ� ɬɨɱɧɿɫɬɸ� ɿ� ɦɟɬɨɞɢɤɨɸ�� ȼ� ɨɫɧɨɜɧɨɦɭ� ɜɢɤɨɪɢɫɬɨɜɭɜɚɥɢɫɶ� ɩɪɨɟɤɰɿɣɧɿ�
>���� ��@� ɿ� ɪɿɡɧɿ� ɜɚɪɿɚɰɿɣɧɿ� >��±��@� ɦɟɬɨɞɢ�� ȼ� >���� ��@� ɪɟɞɭɤɰɿɹ� ɬɪɢɜɢɦɿɪɧɨʀ� ɡɚɞɚɱɿ� ɬɟɨɪɿʀ�
ɩɪɭɠɧɨɫɬɿ� ɞɨ� ɞɜɨɜɢɦɿɪɧɨʀ� ɡɞɿɣɫɧɸɜɚɥɚɫɶ� ɡ� ɜɢɤɨɪɢɫɬɚɧɧɹɦ� ɜɚɪɿɚɰɿɣɧɨɝɨ� ɩɪɢɧɰɢɩɭ� Ɋɟɣɫɧɟɪɚ�
>��@��

Ɋɨɡɜɢɬɤɭ�ɬɟɨɪɿɣ�ɪɨɡɪɚɯɭɧɤɭ�ɧɟɬɨɧɤɢɯ�ɩɥɚɫɬɢɧ�ɿ�ɨɛɨɥɨɧɨɤ�ɩɪɢɫɜɹɱɟɧɚ�ɪɨɛɨɬɚ�>�@�

ɉɿɞɯɿɞ��ɡɚɩɨɱɚɬɤɨɜɚɧɢɣ�ɭ�>��@��ɪɨɡɜɢɧɟɧɨ�ɜ�>��±��@ ɞɥɹ�ɩɥɚɫɬɢɧ�ɞɨɜɿɥɶɧɨʀ�ɫɬɚɥɨʀ�ɬɨɜɳɢɧɢ��ɹɤɿ�
ɡɚɡɧɚɸɬɶ� ɞɿʀ� ɛɭɞɶ�ɹɤɨɝɨ� ɩɨɩɟɪɟɱɧɨɝɨ� ɧɚɜɚɧɬɚɠɟɧɧɹ�� Ɉɬɪɢɦɚɧɿ� ɫɢɫɬɟɦɢ� ɞɢɮɟɪɟɧɰɿɚɥɶɧɢɯ�
ɪɿɜɧɹɧɶ�ɪɿɜɧɨɜɚɝɢ��ɨɫɧɨɜɧɿ�ɫɩɿɜɜɿɞɧɨɲɟɧɧɹ��ɮɨɪɦɢ�ɡɚɝɚɥɶɧɢɯ�ɪɨɡɜ¶ɹɡɤɿɜ��ɜ�ɬɨɦɭ�ɱɢɫɥɿ�ɿ�ɭ�ɜɢɳɢɯ�
ɧɚɛɥɢɠɟɧɧɹɯ� >���� ��@�� ɪɨɡɜ¶ɹɡɚɧɿ� ɝɪɚɧɢɱɧɿ� ɡɚɞɚɱɿ�� ɡ¶ɹɫɨɜɚɧɿ� ɦɟɠɿ� ɜɢɤɨɪɢɫɬɚɧɧɹ� ɬɟɨɪɿɣ� ɬɢɩɭ�
Ɍɢɦɨɲɟɧɤɚ±Ɋɟɣɫɧɟɪɚ�� ɋɥɿɞ� ɡɚɡɧɚɱɢɬɢ� ɟɮɟɤɬɢɜɧɿɫɬɶ� ɜɚɪɿɚɧɬɚ� ɦɚɬɟɦɚɬɢɱɧɨʀ� ɬɟɨɪɿʀ� >���� ��±��@�
ɧɟɬɨɧɤɢɯ�ɩɥɚɫɬɢɧ�� ɹɤɢɣ� ɩɨɥɹɝɚɽ� ɭ� ɦɨɠɥɢɜɨɫɬɿ� ɜɢɡɧɚɱɚɬɢ�ɇȾɋ�ɩɨ� ɫɭɬɿ� ɡ� ɛɭɞɶ�ɹɤɨɸ� ɜɢɫɨɤɨɸ�
ɬɨɱɧɿɫɬɸ��ɜ�ɬɨɦɭ�ɱɢɫɥɿ�ɿ�ɩɪɢ�ɞɿʀ�ɩɨɩɟɪɟɱɧɢɯ�ɧɚɜɚɧɬɚɠɟɧɶ�ɡ�ɜɢɫɨɤɢɦ�ɝɪɚɞɿɽɧɬɨɦ�ɡɦɿɧɸɜɚɧɨɫɬɿ��ȼ�
>��@�ɬɪɢɜɢɦɿɪɧɚ�ɡɚɞɚɱɚ�ɡɜɨɞɢɬɶɫɹ�ɞɨ�ɨɞɧɨɜɢɦɿɪɧɨʀ�ɱɢɫɟɥɶɧɨ�ɚɧɚɥɿɬɢɱɧɢɦ�ɫɩɨɫɨɛɨɦ�

Ⱥɧɚɥɿɬɢɱɧɨɦɭ� ɞɨɫɥɿɞɠɟɧɧɸ� ɇȾɋ� ɬɨɧɤɢɯ� ɨɛɨɥɨɧɨɤ� ɩɪɢ� ɞɿʀ� ɡɨɫɟɪɟɞɠɟɧɢɯ� ɧɚɜɚɧɬɚɠɟɧɶ�
ɩɪɢɫɜɹɱɟɧɿ� ɡɨɤɪɟɦɚ��ɪɨɛɨɬɢ�>��±��@�

ɍ� >��±��@� ɛɭɥɢ� ɨɬɪɢɦɚɧɿ� ɮɭɧɞɚɦɟɧɬɚɥɶɧɿ� ɪɨɡɜ¶ɹɡɤɢ� ɡɚ� ɞɨɩɨɦɨɝɨɸ� ɦɟɬɨɞɭ� ɿɧɬɟɝɪɚɥɶɧɨɝɨ�
ɩɟɪɟɬɜɨɪɟɧɧɹ�Ɏɭɪ¶ɽ��ɜɨɧɨ�ɛɭɥɨ�ɡɚɫɬɨɫɨɜɚɧɨ�ɛɟɡɩɨɫɟɪɟɞɧɶɨ�ɞɨ�ɋȾɊ�ɪɿɜɧɨɜɚɝɢ��ɨɬɪɢɦɚɧɨʀ�ɧɚ�
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ȼɿɫɧɢɤ�Ɂɚɩɨɪɿɡɶɤɨɝɨ�ɧɚɰɿɨɧɚɥɶɧɨɝɨ ɭɧɿɜɟɪɫɢɬɟɬɭ ʋ �������

ɨɫɧɨɜɿ� ɭɬɨɱɧɸɸɱɢɯ� ɬɟɨɪɿɣ�� ɹɤɿ� ɛɚɡɭɜɚɥɢɫɶ� ɧɚ� ɩɟɜɧɢɯ� ɩɪɢɩɭɳɟɧɧɹɯ�� ȼɢɤɨɪɢɫɬɨɜɭɜɚɥɢɫɶ�
ɪɿɜɧɹɧɧɹ�ɩɨɝɪɚɧɢɱɧɨʀ�ɡɨɧɢ�>������@�ɿ�ɪɿɜɧɹɧɧɹ��ɹɤɿ�ɭɪɚɯɨɜɭɸɬɶ�ɩɨɩɟɪɟɱɧɢɣ�ɡɫɭɜ�>��@�

Ɂ� ɭɪɚɯɭɜɚɧɧɹɦ� ɜɢɳɟɫɤɚɡɚɧɨɝɨ� ɨɱɟɜɢɞɧɨ�� ɳɨ� ɛɿɥɶɲ� ɬɨɱɧɿ� ɪɟɡɭɥɶɬɚɬɢ� ɜ� ɞɨɫɥɿɞɠɟɧɧɿ�
ɮɭɧɞɚɦɟɧɬɚɥɶɧɢɯ� ɪɨɡɜ¶ɹɡɤɿɜ� ɞɥɹ� ɩɥɚɫɬɢɧ� ɿ� ɨɛɨɥɨɧɨɤ� ɞɚɸɬɶ� ɬɟɨɪɿʀ�� ɹɤɿ� ɜɢɯɨɞɹɬɶ� ɡ� ɩɨɡɢɰɿʀ�
ɪɨɡɝɥɹɞɚɧɧɹ�ɇȾɋ�ɹɤ�ɩɪɨɫɬɨɪɨɜɨɝɨ��ɛɟɡ�ɛɭɞɶ�ɹɤɢɯ�ɨɛɦɟɠɭɜɚɥɶɧɢɯ�ɩɪɢɩɭɳɟɧɶ��ȱ�ɬɨɦɭ�ɧɚɞɚɥɿ�
ɞɥɹ� ɩɨɛɭɞɨɜɢ� ɮɭɧɞɚɦɟɧɬɚɥɶɧɢɯ� ɪɨɡɜ¶ɹɡɤɿɜ� ɞɥɹ� ɩɥɚɫɬɢɧ� ɞɨɜɿɥɶɧɨʀ� ɫɬɚɥɨʀ� ɬɨɜɳɢɧɢ�
ɜɢɤɨɪɢɫɬɨɜɭɜɚɬɢɦɟɬɶɫɹ� ɜɚɪɿɚɧɬ� ɦɚɬɟɦɚɬɢɱɧɨʀ� ɬɟɨɪɿʀ� >���� ��@�� ɹɤɢɣ� ɭɪɚɯɨɜɭɽ� ɡ� ɜɢɫɨɤɨɸ�
ɬɨɱɧɿɫɬɸ�ɜɧɭɬɪɿɲɧɿɣ�ɿ�ɩɨɬɟɧɰɿɚɥɶɧɢɣ�ɇȾɋ�ɡ�ɭɪɚɯɭɜɚɧɧɹɦ�ɩɟɪɲɢɯ�ɞɜɨɯ�ɿ�ɬɪɶɨɯ�ɧɚɛɥɢɠɟɧɶ�ɭ�
ɪɹɞɚɯ�Ɏɭɪ¶ɽ�Ʌɟɠɚɧɞɪɚ�ɡɚ�ɩɨɩɟɪɟɱɧɨɸ�ɤɨɨɪɞɢɧɚɬɨɸ�ɞɥɹ�ɤɨɦɩɨɧɟɧɬ�ɩɟɪɟɦɿɳɟɧɶ��

Ɂɚɡɧɚɱɢɦɨ�� ɳɨ� ɩɪɢ� ɤɨɫɨɫɢɦɟɬɪɢɱɧɨɦɭ� ɧɚɜɚɧɬɚɠɟɧɧɿ� ɜɿɞɧɨɫɧɨ� ɫɟɪɟɞɢɧɧɨʀ� ɩɥɨɳɢɧɢ� ɜ�
ɞɪɭɝɨɦɭ� �ɬɪɟɬɶɨɦɭ�� ɧɚɛɥɢɠɟɧɧɿ� ɬɚɧɝɟɧɰɿɚɥɶɧɿ� ɩɟɪɟɦɿɳɟɧɧɹ� ɦɿɫɬɹɬɶ�

ɩɨɥɿɧɨɦɢ� � ���ɩɨɩɟɪɟɱɧɿ� ± � ���ɧɚɩɪɭɠɟɧɧɹ� ɿ�

± � �� ��� ± � ��� ± �

��� Ɍɨɱɧɿɫɬɶ� ɜɢɡɧɚɱɟɧɧɹ� ɇȾɋ� ɡɪɨɫɬɚɽ� ɿɡ� ɡɛɿɥɶɲɟɧɧɹɦ� ɩɨɪɹɞɤɭ� ɜɪɚɯɨɜɚɧɢɯ� ɩɨɥɿɧɨɦɿɜ�

Ʌɟɠɚɧɞɪɚ��ɹɤɿ�ɜ�ɫɜɨɸ�ɱɟɪɝɭ�ɯɚɪɚɤɬɟɪɢɡɭɸɬɶ�ɫɬɟɩɿɧɶ�ɧɟɥɿɧɿɣɧɨɫɬɿ�ɇȾɋ�ɩɨ�ɬɨɜɳɢɧɿ�

ɉɈɋɌȺɇɈȼɄȺ�ɉɊɈȻɅȿɆɂ

ɋȾɊ� ɪɿɜɧɨɜɚɝɢ� ɜɚɪɿɚɧɬɚ� ɦɚɬɟɦɚɬɢɱɧɨʀ� ɬɟɨɪɿʀ� ɬɪɚɧɫɜɟɪɫɚɥɶɧɨ�ɿɡɨɬɪɨɩɧɢɯ� ɩɥɚɫɬɢɧ� >��±��@�
ɩɨɫɥɿɞɨɜɧɢɦɢ� ɩɟɪɟɬɜɨɪɟɧɧɹɦɢ� ɡɜɟɞɟɧɚ� ɞɨ� ɜɢɡɧɚɱɚɥɶɧɨʀ� ɋȾɊ�� ɹɤɚ� ɫɤɥɚɞɚɽɬɶɫɹ� ɭ� ɞɪɭɝɨɦɭ�
ɧɚɛɥɢɠɟɧɧɿ� ɡ� ɨɞɧɨɪɿɞɧɨʀ� ɫɢɫɬɟɦɢ� ɱɟɬɜɟɪɬɨɝɨ� ɩɨɪɹɞɤɭ� ɿ� ɧɟɨɞɧɨɪɿɞɧɨʀ� ɫɢɫɬɟɦɢ� ɜɨɫɶɦɨɝɨ�
ɩɨɪɹɞɤɭ�ɜɿɞɧɨɫɧɨ�ɫɤɥɚɞɨɜɢɯ�ɮɭɧɤɰɿɣ� ɿ� ɩɨɩɟɪɟɱɧɢɯ�ɩɟɪɟɦɿɳɟɧɶ� ��

ɹɤɿ�ɡɨɛɪɚɠɭɸɬɶɫɹ�ɪɹɞɨɦ�Ɏɭɪ¶ɽ�Ʌɟɠɚɧɞɪɚ

�

ɞɟ� ± ɩɨɥɿɧɨɦɢ�Ʌɟɠɚɧɞɪɚ��

ɍ�ɬɪɟɬɶɨɦɭ�ɧɚɛɥɢɠɟɧɧɿ�ɜɢɡɧɚɱɚɥɶɧɚ�ɨɞɧɨɪɿɞɧɚ�ɫɢɫɬɟɦɚ�ɦɚɽ�ɲɨɫɬɢɣ�ɩɨɪɹɞɨɤ��ɚ�ɧɟɨɞɧɨɪɿɞɧɚ�±
ɞɜɚɧɚɞɰɹɬɢɣ� ɜɿɞɧɨɫɧɨ� ɫɤɥɚɞɨɜɢɯ� ɮɭɧɤɰɿɣ� �� ɿ� ɩɨɩɟɪɟɱɧɢɯ�

ɩɟɪɟɦɿɳɟɧɶ�

ɇɚɜɟɞɟɦɨ�ɧɟɨɞɧɨɪɿɞɧɿ�ɜɢɡɧɚɱɚɥɶɧɿ�ɋȾɊ�ɭ�ɞɪɭɝɨɦɭ�� ��>������@ ɿ�ɬɪɟɬɶɨɦɭ�� ��>��@
ɧɚɛɥɢɠɟɧɧɹɯ�ɞɥɹ�ɬɪɚɧɫɜɟɪɫɚɥɶɧɨ�ɿɡɨɬɪɨɩɧɨʀ�ɩɥɚɫɬɢɧɢ�

ɍ�ɧɚɛɥɢɠɟɧɧɿ� �ɞɪɭɝɨɦɭ�ɧɚɛɥɢɠɟɧɧɿ��

���

ɞɟ� ± ɞɢɮɟɪɟɧɰɿɚɥɶɧɿ�ɨɩɟɪɚɬɨɪɢ�

���

± ɦɟɯɚɧɿɤɨ�ɝɟɨɦɟɬɪɢɱɧɿ� ɩɚɪɚɦɟɬɪɢ� ɩɥɚɫɬɢɧɢ� �ɆȽɉ��� ±

ɞɨɜɿɥɶɧɟ�ɡɨɜɧɿɲɧɽ�ɩɨɩɟɪɟɱɧɟ�ɧɚɜɚɧɬɚɠɟɧɧɹ��ɤɨɫɨɫɢɦɟɬɪɢɱɧɟ�ɜɿɞɧɨɫɧɨ�ɫɟɪɟɞɢɧɧɨʀ�ɩɥɨɳɢɧɢ��
± ɨɩɟɪɚɬɨɪ� Ʌɚɩɥɚɫɚ�� ± ɲɭɤɚɧɿ� ɫɤɥɚɞɨɜɿ� ɩɨɩɟɪɟɱɧɢɯ� ɩɟɪɟɦɿɳɟɧɶ�

�
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Ɏɿɡɢɤɨ�ɦɚɬɟɦɚɬɢɱɧɿ�ɧɚɭɤɢ ,661������������2QOLQH���,661������������3ULQW�

ɍ�ɧɚɛɥɢɠɟɧɧɿ� �ɬɪɟɬɶɨɦɭ�ɧɚɛɥɢɠɟɧɧɿ��

���

ɞɟ� ± ɞɢɮɟɪɟɧɰɿɚɥɶɧɿ� ɨɩɟɪɚɬɨɪɢ�ɱɟɬɜɟɪɬɨɝɨ�ɩɨɪɹɞɤɭ�� ± ɞɪɭɝɨɝɨ�ɩɨɪɹɞɤɭ��ɇɚɜɟɞɟɦɨ�

ɬɭɬ�ɰɿ�ɨɩɟɪɚɬɨɪɢ�

� ���

ɞɟ� ɡ�ɿɧɞɟɤɫɚɦɢ�± ɆȽɉ� ɋȾɊ�����ɦɚɽ�ɞɜɚɧɚɞɰɹɬɢɣ ɩɨɪɹɞɨɤ�

ȼɿɞɡɧɚɱɢɦɨ��ɳɨ�ɩɪɚɜɿ�ɱɚɫɬɢɧɢ�ɧɟɨɞɧɨɪɿɞɧɢɯ�ɜɢɡɧɚɱɚɥɶɧɢɯ�ɪɿɜɧɹɧɶ�ɡɝɿɞɧɨ�ɡ�����ɿ���� ɡɚɥɟɠɚɬɶ�
ɜɿɞ�ɩɨɩɟɪɟɱɧɨɝɨ�ɧɚɜɚɧɬɚɠɟɧɧɹ�

Ɉɞɧɨɪɿɞɧɿ� ɋȾɊ� >���� ��@� ɨɩɢɫɭɸɬɶ� ɜɢɯɪɨɜɢɣ�ɇȾɋ�� ɹɤɢɣ� ɜɢɧɢɤɚɽ� ɜɿɞ� ɞɿʀ� ɧɚ� ɛɿɱɧɿɣ� ɩɨɜɟɪɯɧɿ�
ɩɥɚɫɬɢɧɢ�ɬɚɧɝɟɧɰɿɚɥɶɧɢɯ�ɞɨɬɢɱɧɢɯ�ɧɚɩɪɭɠɟɧɶ�ɿ�ɧɟɪɿɜɧɨɦɿɪɧɨɫɬɟɣ�ɭ�ɪɨɡɩɨɞɿɥɟɧɧɿ�ɩɨ�ɤɨɧɬɭɪɭ�
ɛɿɱɧɨʀ�ɩɨɜɟɪɯɧɿ�ɩɨɩɟɪɟɱɧɢɯ�ɞɨɬɢɱɧɢɯ�ɧɚɩɪɭɠɟɧɶ�

ɇɟɨɞɧɨɪɿɞɧɿ� ɜɢɡɧɚɱɚɥɶɧɿ� ɋȾɊ� ���� ɿ� ���� ɨɩɢɫɭɸɬɶ�ɇȾɋ�� ɹɤɢɣ� ɫɩɪɢɱɢɧɹɽɬɶɫɹ� ɞɿɽɸ� ɧɚ� ɛɿɱɧɿɣ�
ɩɨɜɟɪɯɧɿ� ɧɨɪɦɚɥɶɧɢɯ� ɿ� ɩɨɩɟɪɟɱɧɢɯ� ɞɨɬɢɱɧɢɯ� ɧɚɩɪɭɠɟɧɶ�� ȼɿɧ� ɫɤɥɚɞɚɽɬɶɫɹ� ɿɡ� ɜɧɭɬɪɿɲɧɶɨɝɨ�
ɇȾɋ� �ɨɫɧɨɜɧɨɝɨ� �ɡɚ� ɬɟɪɦɿɧɨɥɨɝɿɽɸ� >��@�� ± ɜɢɡɧɚɱɚɽɬɶɫɹ� ɮɭɧɤɰɿɽɸ� ɬɚ� ɨɫɧɨɜɧɨɝɨ�

ɩɨɬɟɧɰɿɚɥɶɧɨɝɨ� ± ɜɢɡɧɚɱɚɽɬɶɫɹ� ɩɨɜɿɥɶɧɨɡɦɿɧɸɜɚɥɶɧɢɦɢ� ɫɤɥɚɞɨɜɢɦɢ� ɮɭɧɤɰɿɣ�

�� ɿ� ɇȾɋ� ɩɨɬɟɧɰɿɚɥɶɧɨɝɨ� ɩɨɝɪɚɧɲɚɪɭ� ± ɜɢɡɧɚɱɚɽɬɶɫɹ� ɲɜɢɞɤɨɡɦɿɧɸɜɚɥɶɧɢɦɢ�

ɫɤɥɚɞɨɜɢɦɢ�ɮɭɧɤɰɿɣ� ��ȼɧɭɬɪɿɲɧɿɣ�ɇȾɋ�ɪɨɡɩɨɜɫɸɞɠɭɽɬɶɫɹ�ɧɚ� ɜɫɸ� ɨɛɥɚɫɬɶ��

ɩɨɬɟɧɰɿɚɥɶɧɢɣ�ɩɨɝɪɚɧɢɱɧɢɣ�ɲɚɪ�ɦɚɽ�ɯɚɪɚɤɬɟɪ ɤɪɚɣɨɜɨɝɨ�ɟɮɟɤɬɭ�ɛɿɥɹ�ɤɪɚʀɜ�ɿ�ɜ�ɥɨɤɚɥɿɡɨɜɚɧɢɯ�
ɨɛɥɚɫɬɹɯ�ɛɿɥɹ�ɦɿɫɰɶ�ɩɪɢɤɥɚɞɟɧɧɹ�ɡɨɫɟɪɟɞɠɟɧɢɯ�ɧɚɜɚɧɬɚɠɟɧɶ��ȼɢɯɪɨɜɿ�ɿ�ɩɨɬɟɧɰɿɚɥɶɧɿ�ɤɪɚɣɨɜɿ�
ɟɮɟɤɬɢ�ɡɚɬɢɯɚɸɬɶ�ɩɨ�ɦɿɪɿ�ɜɿɞɞɚɥɟɧɧɹ�ɜɿɞ�ɦɿɫɰɹ�ʀɯ�ɜɢɧɢɤɧɟɧɧɹ�>��@��

ɉɪɢɣɦɚɸɱɢ� ɞɨ� ɭɜɚɝɢ�� ɳɨ� ɞɨɫɥɿɞɠɟɧɶ� ɩɨ� ɩɨɛɭɞɨɜɿ� ɮɭɧɞɚɦɟɧɬɚɥɶɧɢɯ� ɪɨɡɜ¶ɹɡɤɿɜ�
ɞɢɮɟɪɟɧɰɿɚɥɶɧɢɯ�ɪɿɜɧɹɧɶ�ɬɟɨɪɿʀ�ɩɥɚɫɬɢɧ�ɨɛɦɟɠɟɧɚ�ɤɿɥɶɤɿɫɬɶ��ɨɫɨɛɥɢɜɨ�ɞɥɹ�ɪɿɜɧɹɧɶ�ɜɢɫɨɤɨɝɨ�
ɩɨɪɹɞɤɭ�� ɿ� ɜɪɚɯɨɜɭɸɱɢ� ɜɚɠɥɢɜɿɫɬɶ� ɞɨɫɥɿɞɠɟɧɧɹ� ɰɿɽʀ� ɩɪɨɛɥɟɦɢ�� ɩɪɢɯɨɞɢɦɨ� ɞɨ� ɦɟɬɢ�� ɹɤɚ�
ɫɬɚɜɢɬɶɫɹ� ɜ� ɞɚɧɿɣ� ɪɨɛɨɬɿ�� Ɂɚɜɞɚɧɧɹ� ɩɨɥɹɝɚɽ� ɜ� ɬɨɦɭ�� ɳɨɛ� ɩɨɛɭɞɭɜɚɬɢ� ɮɭɧɞɚɦɟɧɬɚɥɶɧɿ�
ɪɨɡɜ¶ɹɡɤɢ��ɜɢɡɧɚɱɚɥɶɧɢɯ�ɋȾɊ�ɜɢɫɨɤɨɝɨ�ɩɨɪɹɞɤɭ�ɭ�ɞɪɭɝɨɦɭ�ɿ�ɬɪɟɬɶɨɦɭ�ɧɚɛɥɢɠɟɧɧɹɯ��Ɉɫɤɿɥɶɤɢ�
ɡ� ɮɿɡɢɱɧɨʀ� ɬɨɱɤɢ� ɡɨɪɭ� ɮɭɧɞɚɦɟɧɬɚɥɶɧɿ� ɪɨɡɜ¶ɹɡɤɢ� ɪɿɜɧɹɧɶ� ± ɰɟ� ɱɚɫɬɢɧɧɿ� ɪɨɡɜ¶ɹɡɤɢ�
ɞɢɮɟɪɟɧɰɿɚɥɶɧɢɯ�ɪɿɜɧɹɧɶ��ɹɤɿ�ɨɩɢɫɭɸɬɶ�ɇȾɋ�ɜɿɞ�ɞɿʀ�ɡɨɫɟɪɟɞɠɟɧɢɯ�ɩɨɩɟɪɟɱɧɢɯ�ɧɚɜɚɧɬɚɠɟɧɶ��
ɬɨ� ɮɭɧɞɚɦɟɧɬɚɥɶɧɿ� ɪɨɡɜ¶ɹɡɤɢ� ɩɨɬɪɿɛɧɨ� ɩɨɛɭɞɭɜɚɬɢ� ɞɥɹ� ɧɟɨɞɧɨɪɿɞɧɢɯ� ɜɢɡɧɚɱɚɥɶɧɢɯ� ɋȾɊ�
�ɜɨɫɶɦɨɝɨ�ɿ�ɞɜɚɧɚɞɰɹɬɨɝɨ�ɩɨɪɹɞɤɿɜ���ɬɨɛɬɨ�ɞɥɹ�ɫɢɫɬɟɦ�����ɿ�����

ɎɍɇȾȺɆȿɇɌȺɅɖɇȱ�ɊɈɁȼ¶əɁɄɂ�ȼ�ɇȺȻɅɂɀȿɇɇȱ�

Ɂɧɚɯɨɞɠɟɧɧɹ� ɮɭɧɞɚɦɟɧɬɚɥɶɧɢɯ� ɪɨɡɜ¶ɹɡɤɿɜ� ɧɟɨɞɧɨɪɿɞɧɢɯ� ɜɢɡɧɚɱɚɥɶɧɢɯ� ɋȾɊ� ɜɨɫɶɦɨɝɨ�
ɩɨɪɹɞɤɭ� ���� ɡɜɨɞɢɬɶɫɹ� ɞɨ� ɡɧɚɯɨɞɠɟɧɧɹ� ɱɚɫɬɢɧɧɢɯ� ɪɨɡɜ¶ɹɡɤɿɜ� ɰɢɯ� ɪɿɜɧɹɧɶ� ɡɚ ɭɦɨɜɢ�� ɳɨ�
ɩɨɩɟɪɟɱɧɟ� ɧɚɜɚɧɬɚɠɟɧɧɹ� ɩɪɟɞɫɬɚɜɥɹɽ� ɫɨɛɨɸ� ɡɨɫɟɪɟɞɠɟɧɭ� ɩɨɩɟɪɟɱɧɭ� ɫɢɥɭ� ��
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ȼɿɫɧɢɤ�Ɂɚɩɨɪɿɡɶɤɨɝɨ�ɧɚɰɿɨɧɚɥɶɧɨɝɨ ɭɧɿɜɟɪɫɢɬɟɬɭ ʋ �������

ɩɪɢɤɥɚɞɟɧɭ� ɜ� ɬɨɱɰɿ� � ��� ɤɨɫɨɫɢɦɟɬɪɢɱɧɨ� ɜɿɞɧɨɫɧɨ� ɫɟɪɟɞɢɧɧɨʀ� ɩɥɨɳɢɧɢ�� Ɉɬɠɟ��
ɡɚɞɚɱɚ�ɩɨɥɹɝɚɽ�ɜ�ɬɨɦɭ��ɳɨɛ�ɡɧɚɣɬɢ�ɱɚɫɬɢɧɧɿ�ɪɨɡɜ¶ɹɡɤɢ�ɬɚɤɨʀ�ɋȾɊ�

���

ɞɟ� ± ɤɨɨɪɞɢɧɚɬɢ�ɞɨɜɿɥɶɧɨʀ�ɬɨɱɤɢ�� ± ɞɜɨɜɢɦɿɪɧɚ�ɮɭɧɤɰɿɹ�Ⱦɿɪɚɤɚ�

Ⱦɥɹ�ɫɩɪɨɳɟɧɧɹ�ɪɨɡɜ¶ɹɡɭɜɚɧɧɹ�ɫɢɫɬɟɦɢ� ���� ɡɜɟɞɟɦɨ� ʀʀ�ɨɩɟɪɚɬɨɪɧɢɦ�ɦɟɬɨɞɨɦ�ɡ�ɭɪɚɯɭɜɚɜɧɧɹɦ�
���� ɞɨ� ɡɧɚɯɨɞɠɟɧɧɹ� ɮɭɧɞɚɦɟɧɬɚɥɶɧɢɯ� ɪɨɡɜ¶ɹɡɤɿɜ� ɞɜɨɯ� ɪɨɡɜ¶ɹɡɭɜɚɥɶɧɢɯ�

ɧɟɨɞɧɨɪɿɞɧɢɯ� ɪɿɜɧɹɧɶ� ɜɨɫɶɦɨɝɨ� ɩɨɪɹɞɤɭ�� ɉɿɫɥɹ� ɡɨɛɪɚɠɟɧɧɹ� ɨɩɟɪɚɬɨɪɿɜ� ɥɿɜɢɯ� ɱɚɫɬɢɧ� ɰɢɯ�
ɪɿɜɧɹɧɶ�ɭ�ɜɢɝɥɹɞɿ�ɞɨɛɭɬɤɭ�ɨɞɟɪɠɢɦɨ�ɬɚɤɿ�ɪɿɜɧɹɧɧɹ�

� ���

ɞɟ� ± ɞɢɮɟɪɟɧɰɿɚɥɶɧɿ�ɨɩɟɪɚɬɨɪɢ�

� ���

ȼ�����ɿ����� ɿ� ɡ�ɿɧɞɟɤɫɚɦɢ�ɡɚɥɟɠɚɬɶ�ɜɿɞ�ɆȽɉ�ɩɥɚɫɬɢɧɢ��ɩɪɢɱɨɦɭ� ��ɹɤ�ɩɨɤɚɡɭɸɬɶ�ɱɢɫɟɥɶɧɿ�

ɞɨɫɥɿɞɠɟɧɧɹ� ɞɥɹ� ɬɪɚɧɫɬɪɨɩɧɢɯ� ɩɥɚɫɬɢɧ� �ɩɪɢ� ��� ɩɪɢɣɦɚɸɬɶ� ɞɨɞɚɬɧɿ� ɡɧɚɱɟɧɧɹ� ɚɛɨ� ɠ�
ɤɨɦɩɥɟɤɫɧɿ�ɡɧɚɱɟɧɧɹ�ɡ�ɞɨɞɚɬɧɨɸ�ɞɿɣɫɧɨɸ�ɱɚɫɬɢɧɨɸ�

ȱɡ�ɫɢɫɬɟɦɢ�����ɮɭɧɞɚɦɟɧɬɚɥɶɧɿ�ɪɨɡɜ¶ɹɡɤɢ� ɿ� ɡɧɚɣɞɭɬɶɫɹ�ɿɡ�ɡɚɥɟɠɧɨɫɬɟɣ�

� ���

ȼɢɤɨɪɢɫɬɨɜɭɸɱɢ� ɨɩɟɪɚɬɨɪɧɢɣ� ɦɟɬɨɞ� ɿɧɬɟɝɪɭɜɚɧɧɹ� >��@�� ɹɤɢɣ� ɬɚɤɨɠ� ɜɢɩɥɢɜɚɽ� ɡ� ɦɟɬɨɞɭ�
ɡɧɢɠɟɧɧɹ�ɩɨɪɹɞɤɭ�ɧɟɨɞɧɨɪɿɞɧɢɯ�ɞɢɮɟɪɟɧɰɿɚɥɶɧɢɯ�ɪɿɜɧɹɧɶ�>������@��ɪɨɡɜ¶ɹɡɭɜɚɧɧɹ�ɪɿɜɧɹɧɶ�����
ɜɨɫɶɦɨɝɨ� ɩɨɪɹɞɤɭ� ɡɜɟɞɟɬɶɫɹ� ɞɨ� ɿɧɬɟɝɪɭɜɚɧɧɹ� ɧɟɨɞɧɨɪɿɞɧɢɯ� ɪɿɜɧɹɧɶ� ɞɪɭɝɨɝɨ ɿ� ɱɟɬɜɟɪɬɨɝɨ�
ɩɨɪɹɞɤɿɜ�� ɚ�ɮɭɧɞɚɦɟɧɬɚɥɶɧɿ� ɪɨɡɜ¶ɹɡɤɢ� ���� ɡɨɛɪɚɡɹɬɶɫɹ� ɭ� ɜɢɝɥɹɞɿ� ɨɩɟɪɚɬɨɪɚ� ɜɿɞ� ɥɿɧɿɣɧɨʀ�

ɤɨɦɛɿɧɚɰɿʀ�ʀɯ�ɮɭɧɞɚɦɟɧɬɚɥɶɧɢɯ�ɪɨɡɜ¶ɹɡɤɿɜ�

� �� ���

ɞɟ ± ɮɭɧɞɚɦɟɧɬɚɥɶɧɢɣ� ɪɨɡɜ¶ɹɡɨɤ�ɪɿɜɧɹɧɧɹ ɉɭɚɫɫɨɧɚ�

� ����

± ɮɭɧɞɚɦɟɧɬɚɥɶɧɢɣ ɪɨɡɜ¶ɹɡɨɤ� ɧɟɨɞɧɨɪɿɞɧɨɝɨ� ɞɢɮɟɪɟɧɰɿɚɥɶɧɨɝɨ� ɪɿɜɧɹɧɧɹ

ɱɟɬɜɟɪɬɨɝɨ ɩɨɪɹɞɤɭ�

� ����

± ɮɭɧɞɚɦɟɧɬɚɥɶɧɿ ɪɨɡɜ¶ɹɡɤɢ ɧɟɨɞɧɨɪɿɞɧɢɯ�ɞɢɮɟɪɟɧɰɿɚɥɶɧɢɯ�ɪɿɜɧɹɧɶ�Ƚɟɥɶɦɝɨɥɶɰɚ

� ����

Ɂɚɡɧɚɱɢɦɨ�� ɳɨ� ɨɩɟɪɚɬɨɪɧɢɣ� ɦɟɬɨɞ� ɿɧɬɟɝɪɭɜɚɧɧɹ� ɧɟɨɞɧɨɪɿɞɧɨɝɨ� ɪɿɜɧɹɧɧɹ� ɜɢɝɥɹɞɭ�

� ± ɫɬɚɥɿ��ɜɢɤɨɪɢɫɬɨɜɭɜɚɜɫɹ�ɭ�>����ɫ�����@�
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Ɏɿɡɢɤɨ�ɦɚɬɟɦɚɬɢɱɧɿ�ɧɚɭɤɢ ,661������������2QOLQH���,661������������3ULQW�

Ɏɭɧɞɚɦɟɧɬɚɥɶɧɿ�ɪɨɡɜ¶ɹɡɤɢ�ɞɢɮɟɪɟɧɰɿɚɥɶɧɢɯ�ɪɿɜɧɹɧɶ������ɿ������ɜɿɞɨɦɿ�>����ɫ����������@�

� �� ����

ɍ� >��@ ɞɨɜɨɥɿ� ɫɤɥɚɞɧɢɦ� ɱɢɧɨɦ� ɜɢɡɧɚɱɚɜɫɹ� ɮɭɧɞɚɦɟɧɬɚɥɶɧɢɣ� ɪɨɡɜ¶ɹɡɨɤ�

ɞɢɮɟɪɟɧɰɿɚɥɶɧɨɝɨ� ɪɿɜɧɹɧɧɹ� �� ɞɟ� ��

± ɤɨɨɪɞɢɧɚɬɢ� ɩɨɥɸɫɚ� �ɬɨɱɤɢ� ɩɪɢɤɥɚɞɟɧɧɹ� ɨɞɢɧɢɱɧɨʀ� ɡɨɫɟɪɟɞɠɟɧɨʀ� ɫɢɥɢ��� ±

ɫɬɚɥɿ�� Ⱦɥɹ� ɡɧɚɯɨɞɠɟɧɧɹ� ɮɭɧɞɚɦɟɧɬɚɥɶɧɨɝɨ� ɪɨɡɜ¶ɹɡɤɭ� ɪɿɜɧɹɧɧɹ�

ɡɚɫɬɨɫɨɜɭɜɚɜɫɹ� ɦɟɬɨɞ� ɪɨɡɤɥɚɞɚɧɧɹ� ɨɩɟɪɚɬɨɪɚ� ɡɫɭɜɭ� ɡɚ� ɫɬɟɩɟɧɹɦɢ� ɡ�

ɜɢɤɨɪɢɫɬɚɧɧɹɦ� ɡɚɥɟɠɧɨɫɬɿ� �� ɍ� >��� ɫ� ��@ ɧɚɜɟɞɟɧɨ� ɟɥɟɦɟɧɬɚɪɧɢɣ�

ɪɨɡɜ¶ɹɡɨɤ�ɞɢɮɟɪɟɧɰɿɚɥɶɧɢɯ�ɪɿɜɧɹɧɶ�Ƚɟɥɶɦɝɨɥɶɰɚ�ɜ�ɿɧɬɟɝɪɚɥɶɧɨɦɭ�ɜɢɝɥɹɞɿ�

Ɇɢ�ɜɱɢɧɢɦɨ ɜ�ɰɿɣ�ɪɨɛɨɬɿ�ɿɧɚɤɲɟ��ɧɚ�ɧɚɲ�ɩɨɝɥɹɞ�ɩɪɨɫɬɿɲɟ�

Ɋɨɡɝɥɹɧɟɦɨ� ɧɚɜɚɧɬɚɠɟɧɧɹ� ɩɥɚɫɬɢɧɢ� ɪɿɜɧɨɦɿɪɧɨ� ɪɨɡɩɨɞɿɥɟɧɢɦ� ɧɚɜɚɧɬɚɠɟɧɧɹɦ� ɩɨ� ɤɨɥɭ�

ɪɚɞɿɭɫɚ� ��ɬɨɛɬɨ ɧɚɜɚɧɬɚɠɟɧɧɹ� ɡɨɛɪɚɡɢɬɶɫɹ�ɭ�ɜɢɝɥɹɞɿ�

�

Ɂɧɚɣɞɟɦɨ�ɞɥɹ�ɬɚɤɨɝɨ�ɧɚɜɚɧɬɚɠɟɧɧɹ�ɱɚɫɬɢɧɧɿ�ɪɨɡɜ¶ɹɡɤɢ�ɧɟɨɞɧɨɪɿɞɧɢɯ�ɪɿɜɧɹɧɶ�

� ����

ȼɢɤɨɪɢɫɬɚɽɦɨ� ɦɟɬɨɞ� ɿɧɬɟɝɪɚɥɶɧɨɝɨ� ɩɟɪɟɬɜɨɪɟɧɧɹ� ɏɚɧɤɟɥɹ� >��� ɫ� ��@�� ɉɪɢ� ɨɛɟɪɧɟɧɨɦɭ�
ɩɟɪɟɬɜɨɪɟɧɧɿ�ɩɨɬɪɿɛɧɨ�ɛɭɞɟ�ɜɢɡɧɚɱɢɬɢ�ɿɧɬɟɝɪɚɥ�

�

ɹɤɢɣ�ɧɚ�ɨɫɧɨɜɿ�>��� F� ���@ ɦɚɽ�ɜɢɝɥɹɞ�

ɞɟ� ± ɦɨɞɢɮɿɤɨɜɚɧɚ�ɮɭɧɤɰɿɹ�Ȼɟɫɫɟɥɹ�ɿ�ɮɭɧɤɰɿɹ�Ɇɚɤɞɨɧɚɥɶɞɚ�ɜɿɞɩɨɜɿɞɧɨ�

ɇɟ�ɡɭɩɢɧɹɸɱɢɫɶ�ɧɚ�ɩɪɨɦɿɠɧɢɯ�ɜɢɤɥɚɞɤɚɯ��ɧɚɜɟɞɟɦɨ�ɱɚɫɬɢɧɧɿ�ɪɨɡɜ¶ɹɡɤɢ� ɪɿɜɧɹɧɶ������

ɡ�ɭɪɚɯɭɜɚɧɧɹɦ�ɜɢɳɟɫɤɚɡɚɧɨɝɨ�

����

ɋɩɪɹɦɨɜɭɸɱɢ� ɞɨ�ɧɭɥɹ�ɬɚ�ɭɪɚɯɨɜɭɸɱɢ�ɩɪɢ�ɰɶɨɦɭ��ɳɨ� ��ɚ� ��ɞɟ� ±

ɡɨɫɟɪɟɞɠɟɧɚ� ɫɢɥɚ�� ɩɪɢɤɥɚɞɟɧɚ� ɧɚ� ɩɨɱɚɬɤɭ� ɤɨɨɪɞɢɧɚɬ� ɭ� ɬɨɱɰɿ� �� ɿɡ� ����� �ɩɪɢ� ��

ɨɬɪɢɦɚɽɦɨ�ɮɭɧɞɚɦɟɧɬɚɥɶɧɿ�ɪɨɡɜ¶ɹɡɤɢ� ɪɿɜɧɹɧɶ�������
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�� ɉɢɫɤɭɧɨɜ ȼ� Ƚ��� Ɋɚɫɫɤɚɡɨɜ Ⱥ� Ɉ�� Ɋɚɡɜɢɬɢɟ� ɬɟɨɪɢɢ� ɫɥɨɢɫɬɵɯ� ɩɥɚɫɬɢɧ� ɢ� ɨɛɨɥɨɱɟɤ�� ɉɪɢɤɥ��
ɦɟɯɚɧɢɤɚ������� ����ʋ����ɋ����±���

�� Ƚɪɢɝɨɪɟɧɤɨ ə� Ɇ��� ȼɚɫɢɥɟɧɤɨ Ⱥ� Ɍ��� ɉɚɧɤɪɚɬɨɜɚ ɇ� Ⱦ�� ɋɬɚɬɢɤɚ� ɚɧɢɡɨɬɪɨɩɧɵɯ� ɬɨɥɫɬɨɫɬɟɧɧɵɯ�
ɨɛɨɥɨɱɟɤ��Ʉɢɟɜ��ȼɢɳɚ�ɲɤɨɥɚ������������ɫ�

�� ɉɚɧɤɪɚɬɨɜɚ ɇ� Ⱦ���Ɇɭɤɨɟɞ Ⱥ� Ⱥ�� Ʉ� ɪɚɫɱɟɬɭ� ɧɚɩɪɹɠɟɧɧɨɝɨ� ɫɨɫɬɨɹɧɢɹ� ɧɟɨɞɧɨɪɨɞɧɵɯ� ɩɥɚɫɬɢɧ� ɜ�
ɩɪɨɫɬɪɚɧɫɬɜɟɧɧɨɣ�ɩɨɫɬɚɧɨɜɤɟ��ɉɪɢɤɥ��ɦɟɯɚɧɢɤɚ������������ʋ����ɋ����±���

��� ɇɟɦɢɲ�ɘ��ɇ�� Ɋɚɡɜɢɬɢɟ� ɚɧɚɥɢɬɢɱɟɫɤɢɯ�ɦɟɬɨɞɨɜ� ɜ� ɬɪɟɯɦɟɪɧɵɯ� ɡɚɞɚɱɚɯ� ɫɬɚɬɢɤɢ� ɚɧɢɡɨɬɪɨɩɧɵɯ�
ɬɟɥ��ɉɪɢɤɥ��ɦɟɯɚɧɿɤɚ��������Ɍ������ʋ����ɋ���±���

��� ȼɟɤɭɚ�ɂ��ɇ� Ɉɛ�ɨɞɧɨɦ�ɦɟɬɨɞɟ�ɪɚɫɱɟɬɚ�ɩɪɢɡɦɚɬɢɱɟɫɤɢɯ�ɨɛɨɥɨɱɟɤ��Ɍɪ��Ɍɛɢɥɢɫɫɤɨɝɨ�ɦɚɬɟɦ��ɢɧ�ɬɚ��
������Ɍ������ɋ�����±����

��� Ƚɭɥɹɟɜ ȼ� ɂ���Ȼɚɠɟɧɨɜ ȼ� Ⱥ���Ʌɢɡɭɧɨɜ ɉ� ɉ��ɇɟɤɥɚɫɫɢɱɟɫɤɚɹ�ɬɟɨɪɢɹ�ɨɛɨɥɨɱɟɤ�ɢ�ɟɟ�ɩɪɢɥɨɠɟɧɢɟ�ɤ�
ɪɟɲɟɧɢɸ�ɢɧɠɟɧɟɪɧɵɯ�ɡɚɞɚɱ��Ʌɶɜɨɜ��ɂɡɞ�ɜɨ�Ʌɶɜɨɜɫɤɨɝɨ�ɭɧ�ɬɚ������������ɫ�

��� &LFDOD 3� 6XOOD WHULD HODVWLFD GHOOD SODWH VRWWLOH��*LRUQ JHQLR &LYLOH������������ʋ����3�����±����

��� ɏɨɦɚ�ȱ��ɘ��Ɉɛɨɛɳɟɧɧɚɹ�ɬɟɨɪɢɹ�ɚɧɢɡɨɬɪɨɩɧɵɯ�ɨɛɨɥɨɱɟɤ��Ʉɢɟɜ��ɇɚɭɤɨɜɚ�ɞɭɦɤɚ������������ɫ�

��� ɉɥɟɯɚɧɨɜ Ⱥ� ȼ���ɉɪɭɫɚɤɨɜ Ⱥ� ɉ��Ɉɛ�ɨɞɧɨɦ�ɚɫɢɦɩɬɨɬɢɱɟɫɤɨɦ�ɦɟɬɨɞɟ�ɩɨɫɬɪɨɟɧɢɹ�ɬɟɨɪɢɢ�ɢɡɝɢɛɚ�
ɩɥɚɫɬɢɧ�ɫɪɟɞɧɟɣ�ɬɨɥɳɢɧɵ��Ɇɟɯɚɧɢɤɚ�ɬɜɟɪɞɨɝɨ�ɬɟɥɚ��������ʋ����ɋ����±���

��� ɉɪɭɫɚɤɨɜ� Ⱥ�� ɉ�� Ɉ� ɩɨɫɬɪɨɟɧɢɢ� ɭɪɚɜɧɟɧɢɣ� ɢɡɝɢɛɚ� ɞɜɟɧɚɞɰɚɬɨɝɨ� ɩɨɪɹɞɤɚ� ɞɥɹ� ɬɪɚɧɫɜɟɪɫɚɥɶɧɨ�
ɢɡɨɬɪɨɩɧɨɣ�ɩɥɚɫɬɢɧɵ��ɉɪɢɤɥ��ɦɟɯɚɧɢɤɚ��������Ɍ������ʋ�����ɋ����±���

��� 5HLVVQHU�(��2Q�D�YDULDWLRQDO�WKHRUHP�LQ�HODVWLFLW\��-��0DWK��DQG�3K\V��������9������ʋ����3����±���

��� Ɂɟɥɟɧɫɶɤɢɣ�Ⱥ��Ƚ��ɉɪɨ�ɪɨɡɜ¶ɹɡɭɜɚɧɧɹ�ɨɞɧɿɽʀ�ɫɢɫɬɟɦɢ�ɞɢɮɟɪɟɧɰɿɚɥɶɧɢɯ�ɪɿɜɧɹɧɶ�ɧɟɤɥɚɫɢɱɧɨʀ�ɬɟɨɪɿʀ�
ɩɥɚɫɬɢɧ��Ɇɟɬɨɞɢ� ɪɨɡɜ¶ɹɡɭɜɚɧɧɹ� ɩɪɢɤɥɚɞɧɢɯ� ɡɚɞɚɱ� ɦɟɯɚɧɿɤɢ� ɞɟɮɨɪɦɿɜɧɨɝɨ� ɬɜɟɪɞɨɝɨ� ɬɿɥɚ�� Ɂɛ��
ɧɚɭɤɨɜɢɯ�ɩɪɚɰɶ��Ⱦɧɿɩɪɨɩɟɬɪɨɜɫɶɤ���Ⱦɇɍ��������ȼɢɩ�����ɋ����±���

��� Ɂɟɥɟɧɫɶɤɢɣ Ⱥ� Ƚ��� ɋɟɪɟɛɪɹɧɫɶɤɚ ɉ� Ⱥ�� Ɇɟɬɨɞ� ɜɡɚɽɦɨɡɜ¶ɹɡɚɧɢɯ� ɪɿɜɧɹɧɶ� ɜ� ɚɧɚɥɿɬɢɱɧɿɣ� ɬɟɨɪɿʀ�
ɬɪɚɧɫɬɪɨɩɧɢɯ�ɩɥɚɫɬɢɧ�ɿɡ�ɭɪɚɯɭɜɚɧɧɹɦ�ɜɢɳɢɯ�ɧɚɛɥɢɠɟɧɶ��ȼɿɫɧɢɤ�Ⱦɧɿɩɪɨɩɟɬɪ��ɭɧ�ɬɭ��Ɇɟɯɚɧɿɤɚ��
������ʋ������ɋ����±���

��� Ɂɟɥɟɧɫɶɤɢɣ Ⱥ� Ƚ�� Ɇɨɞɟɥɿ� ɚɧɚɥɿɬɢɱɧɨʀ ɬɟɨɪɿʀ� ɬɪɚɧɫɜɟɪɫɚɥɶɧɨ�ɿɡɨɬɪɨɩɧɢɯ� ɩɥɢɬ�� ȼɿɫɧɢɤ�
Ⱦɧɿɩɪɨɩɟɬɪ��ɭɧ�ɬɭ��Ɍ������ʋ����������Ɇɟɯɚɧɿɤɚ��ȼ������Ɍ�����ɋ����±���

��� Ƚɪɢɝɨɪɟɧɤɨ Ⱥ� ə���Ȼɟɪɝɭɥɟɜ Ⱥ� ɋ���əɪɟɦɱɟɧɤɨ ɋ� ɇ��Ɉ�ɧɚɩɪɹɠɟɧɧɨ�ɞɟɮɨɪɦɢɪɨɜɚɧɧɨɦ�ɫɨɫɬɨɹɧɢɢ�
ɨɪɬɨɬɪɨɩɧɵɯ�ɬɨɥɫɬɨɫɬɟɧɧɵɯ�ɩɪɹɦɨɭɝɨɥɶɧɵɯ�ɩɥɚɫɬɢɧ��Ⱦɨɩ��ɇȺɇ�ɍɤɪɚʀɧɢ��������ʋ����ɋ����±���

��� ȼɟɥɢɱɤɨ ɉ� Ɇ��� ɒɟɜɥɹɤɨɜ ɘ� Ⱥ��� ɒɟɜɱɟɧɤɨ ȼ� ɉ�� ɇɚɩɪɹɠɟɧɧɨ�ɞɟɮɨɪɦɢɪɨɜɚɧɧɨɟ� ɫɨɫɬɨɹɧɢɟ�
ɩɥɚɫɬɢɧ� ɢ� ɨɛɨɥɨɱɟɤ� ɩɪɢ� ɫɨɫɪɟɞɨɬɨɱɟɧɧɵɯ� ɧɚɝɪɭɡɤɚɯ�� Ɍɪɭɞɵ� ��ɣ� ȼɫɟɫɨɸɡɧɨɣ� ɤɨɧɮɟɪɟɧɰɢɢ� ɩɨ�
ɬɟɨɪɢɢ�ɩɥɚɫɬɢɧ�ɢ�ɨɛɨɥɨɱɟɤ �Ⱦɧɟɩɪɨɩɟɬɪɨɜɫɤ�������� Ɇɨɫɤɜɚ��ɇɚɭɤɚ��������ɋ�����±����

��� ȼɟɥɢɱɤɨ ɉ� Ɇ��� ɒɟɜɱɟɧɤɨ ȼ� ɉ�� Ɉ� ɞɟɣɫɬɜɢɢ� ɫɨɫɪɟɞɨɬɨɱɟɧɧɵɯ� ɫɢɥ� ɢ� ɦɨɦɟɧɬɨɜ� ɧɚ� ɨɛɨɥɨɱɤɭ�
ɩɨɥɨɠɢɬɟɥɶɧɨɣ�ɤɪɢɜɢɡɧɵ��ɂɡɜ��Ⱥɇ�ɋɋɋɊ��Ɇɟɯɚɧɢɤɚ�ɬɜɟɪɞɨɝɨ�ɬɟɥɚ��������ʋ����ɋ�����±����

��� ɏɢɠɧɹɤ ȼ� Ʉ��� ɒɟɜɱɟɧɤɨ ȼ� ɉ�� ɇɚɩɪɹɠɟɧɧɨ�ɞɟɮɨɪɦɢɪɨɜɚɧɧɨɟ� ɫɨɫɬɨɹɧɢɟ� ɬɪɚɧɫɜɟɪɫɚɥɶɧɨ�
ɢɡɨɬɪɨɩɧɵɯ�ɨɛɨɥɨɱɟɤ�ɩɪɢ�ɫɨɫɪɟɞɨɬɨɱɟɧɧɵɯ�ɜɨɡɞɟɣɫɬɜɢɹɯ��ɉɪɢɤɥ��ɦɟɯɚɧɢɤɚ��������Ɍ�����ȼɵɩ������
ɋ����±���

��� ȼɚɧ�Ɏɨ�Ɏɢ��Ⱦɨ� ɡɚɞɚɱɿ� ɪɿɜɧɨɜɚɝɢ� ɩɨɥɨɝɨʀ� ɫɮɟɪɢɱɧɨʀ� ɨɛɨɥɨɧɤɢ��Ⱦɨɩɨɜɿɞɿ� Ⱥɇ�ɍɤɪɚʀɧɫɶɤɨʀ� ɊɋɊ��
������ʋ����ɋ�����±����

��� ɒɟɜɥɹɤɨɜ ɘ� Ⱥ�� ɒɟɜɱɟɧɤɨ ȼ� ɉ��Ɋɨɡɜ¶ɹɡɨɤ�ɡɚɞɚɱɿ�ɡɝɢɧɭ�ɩɨɥɨɝɢɯ�ɫɮɟɪɢɱɧɢɯ�ɨɛɨɥɨɧɨɤ��ɉɪɢɤɥ��
ɦɟɯɚɧɿɤɚ��������Ɍ������ȼɢɩ�����ɋ�����±����



9LVQ\N�RI�=DSRUL]K]K\D�1DWLRQDO�8QLYHUVLW\��3K\VLFDO�DQG�0DWKHPDWLFDO�6FLHQFHV ��

ȼɿɫɧɢɤ�Ɂɚɩɨɪɿɡɶɤɨɝɨ�ɧɚɰɿɨɧɚɥɶɧɨɝɨ ɭɧɿɜɟɪɫɢɬɟɬɭ ʋ �������

��� Ɂɟɥɟɧɫɶɤɢɣ Ⱥ� Ƚ�� Ʉɪɚɣɨɜɿ� ɟɮɟɤɬɢ� ɜ� ɧɟɬɨɧɤɢɯ� ɩɥɚɫɬɢɧɚɯ��ȼɿɫɧɢɤ�Ⱦɧɿɩɪɨɩɟɬɪ�� ɭɧ�ɬɭ��Ɇɟɯɚɧɿɤɚ��
������ʋ�������ȼɢɩ�����Ɍ�����ɋ����±���

��� ɗɥɶɫɝɨɥɶɰ Ʌ� ɗ�� Ⱦɢɮɮɟɪɟɧɰɢɚɥɶɧɵɟ� ɭɪɚɜɧɟɧɢɹ� ɢ� ɜɚɪɢɚɰɢɨɧɧɨɟ� ɢɫɱɢɫɥɟɧɢɟ�� Ɇɨɫɤɜɚ�� ɇɚɭɤɚ��
����������ɫ�

��� Ɂɟɥɟɧɫɶɤɢɣ Ⱥ� Ƚ�� Ɇɟɬɨɞ� ɡɧɢɠɟɧɧɹ� ɩɨɪɹɞɤɭ� ɧɟɨɞɧɨɪɿɞɧɢɯ� ɞɢɮɟɪɟɧɰɿɚɥɶɧɢɯ� ɪɿɜɧɹɧɶ� ɿɡ�
ɱɚɫɬɢɧɧɢɦɢ� ɩɨɯɿɞɧɢɦɢ� ɜ� ɬɟɨɪɿʀ� ɩɥɚɫɬɢɧ� ɫɟɪɟɞɧɶɨʀ� ɬɨɜɳɢɧɢ��ȼɿɫɧɢɤ� Ⱦɧɿɩɪɨɩɟɬɪ�� ɭɧ�ɬɭ�� Ɍ�� ���
ʋ ���������Ɇɟɯɚɧɿɤɚ��ȼ������Ɍ�������ɋ����±���

��� Ɂɟɥɟɧɫɶɤɢɣ Ⱥ� Ƚ�� ɉɪɨ� ɪɨɡɜ¶ɹɡɭɜɚɧɧɹ� ɨɫɧɨɜɧɢɯ� ɪɿɜɧɹɧɶ� ɡɝɢɧɭ� ɜɚɪɿɚɧɬɚ� ɦɚɬɟɦɚɬɢɱɧɨʀ� ɬɟɨɪɿʀ�
ɧɟɬɨɧɤɢɯ� ɩɥɚɫɬɢɧ�� ȼɿɫɧɢɤ� Ɂɚɩɨɪɿɡɶɤɨɝɨ� ɧɚɰɿɨɧɚɥɶɧɨɝɨ� ɭɧɿɜɟɪɫɢɬɟɬɭ�� Ɏɿɡɢɤɨ�ɦɚɬɟɦɚɬɢɱɧɿ�
ɧɚɭɤɢ��������ʋ����ɋ����±���

��� ɇɨɜɚɰɤɢɣ�ȼ��Ⱦɢɧɚɦɢɱɟɫɤɢɟ�ɡɚɞɚɱɢ�ɬɟɪɦɨɭɩɪɭɝɨɫɬɢ��Ɇɨɫɤɜɚ��Ɇɢɪ������������ɫ�

��� Ʉɟɱ ȼ��� Ɍɟɨɞɨɪɟɫɤɭ ɉ�� ȼɜɟɞɟɧɢɟ� ɜ� ɬɟɨɪɢɸ� ɨɛɨɛɳɟɧɧɵɯ� ɮɭɧɤɰɢɣ� ɫ� ɩɪɢɥɨɠɟɧɢɹɦɢ� ɜ� ɬɟɯɧɢɤɟ��
Ɇɨɫɤɜɚ��Ɇɢɪ������������ɫ�

��� ȼɟɤɭɚ ɂ� ɇ��ɇɨɜɵɟ�ɦɟɬɨɞɵ�ɪɟɲɟɧɢɹ�ɷɥɥɢɩɬɢɱɟɫɤɢɯ�ɭɪɚɜɧɟɧɢɣ��Ɇɨɫɤɜɚ±Ʌɟɧɢɧɝɪɚɞ��ɈȽɂɁ��Ƚɨɫ��
ɢɡɞ�ɜɨ�ɬɟɯɧɢɤɨ�ɬɟɯɧɢɱɟɫɤɨɣ�ɥɢɬ�������������ɫ�

��� Ɍɪɚɧɬɟɪ Ʉ� Ⱦ�� ɂɧɬɟɝɪɚɥɶɧɵɟ� ɩɪɟɨɛɪɚɡɨɜɚɧɢɹ� ɜ� ɦɚɬɟɦɚɬɢɱɟɫɤɨɣ� ɮɢɡɢɤɟ�� Ɇɨɫɤɜɚ�� ɈȽɂɁ�� Ƚɨɫ��
ɢɡɞ�ɜɨ�ɬɟɯɧɢɤɨ�ɬɟɯɧɢɱɟɫɤɨɣ�ɥɢɬ�������������ɫ�

��� Ƚɪɚɞɲɬɟɣɧ ɂ� ɋ��� Ɋɵɠɢɤ ɂ� Ɇ�� Ɍɚɛɥɢɰɵ� ɢɧɬɟɝɪɚɥɨɜ�� ɫɭɦɦ�� ɪɹɞɨɜ� ɢ� ɩɪɨɢɡɜɟɞɟɧɢɣ�� Ɇɨɫɤɜɚ��
ɇɚɭɤɚ�������������ɫ�

��� Ʉɨɪɟɧɟɜ�Ȼ��Ƚ��ȼɜɟɞɟɧɢɟ�ɜ�ɬɟɨɪɢɸ�ɛɟɫɫɟɥɟɜɵɯ�ɮɭɧɤɰɢɣ��Ɇɨɫɤɜɚ��ɇɚɭɤɚ������������ɫ�

5()(5(1&(6

�� 5HLVVQHU��(����������2Q�WKH�WKHRU\�RI�EHQGLQJ�RI�HODVWLF�SODWHV��-��RI�0DWK�DQG�3K\V������SS����������

�� %XUDN�� <D�� <��� 5XGDYVNL\�� <X�� .�� 	� 6XKRUROVNL\�� 0�� $�� �������� $QDO\WLFDO� PHFKDQLFV� RI� ORFDOO\�
ORDGHG�VKHOOV��/Y,Y��³,QWHOHNW±=DK,G´�

�� $ZUHMFHZLF]�� -��� .XUSD�� /�� 	� 2VHWURZ�� $�� �������� ,QYHVWLJDWLRQ� RI� WKH� VWUHVV�VWUDLQ� VWDWH� RI� WKH�
ODPLQDWHG� VKDOORZ� VKHOOV� E\� 5�IXQFWLRQ� PHWKRG� FRPELQHG� ZLWK� VSOLQH�DSSUR[LPDWLRQ�� -RXUQDO� RI�
DSSOLHG�PDWKHPDWLFV�DQG�PHFKDQLFV��9RO������,V�����SS����������

�� .XOLNRY��*��0��	�3ORWQLNRYD��6��9����������2Q�WKH�XVH�RI�VDPSOLQJ�VXUIDFHV�PHWKRG�IRU�VROXWLRQ�RI��'�
HODVWLFLW\�SUREOHPV�IRU�WKLFN�VKHOOV��-RXUQDO�RI�DSSOLHG�PDWKHPDWLFV�DQG�PHFKDQLFV��9RO������,V���������
SS����������

�� $OWHQEDFK�� +�� 	� (UHPH\HZ�� 9�� $�� �������� 2Q� WKH� OLQHDU� WKHRU\� RI� PLFURSRODU� SODWHV�� -RXUQDO� RI�
DSSOLHG�PDWKHPDWLFV�DQG�PHFKDQLFV��9RO������,V�����SS�����������

�� 1HPLVK��<X��1��	�+RPD��,��<X����������7KH�VWUHVVHG�DQG�GHIRUPHG�VWDWH�RI�QRQ�WKLQ�SODWHV�DQG�VKHOOV��
*HQHUDOL]HG�WKHRU\��5HYLHZ��3ULNO��PHKDQ,ND������1R������SS�������

�� 3LVNXQRY��9��*��	�5DVVND]RY��$��2����������'HYHORSPHQW�RI�WKH�WKHRU\�RI�OD\HUHG�SODWHV�DQG�VKHOOV��
3ULNO��PHKDQLND����� 1R�����SS����±���

�� *ULJRUHQNR��<D��0���9DVLOHQNR��$��7��	�3DQNUDWRYD��1��'����������6WDWLF� VWDWH�RI�DQLVRWURSLF� WKLFN�
ZDOOHG�VKHOOV��.LHY��9LVFKD�VKNROD�

�� 3DQNUDWRYD��1��'��	�0XNRHG��$��$����������7R�WKH�FDOFXODWLRQ�RI�WKH�VWUHVV�VWDWH�RI�LQKRPRJHQHRXV�
SODWHV�LQ�WKH�VSDWLDO�IRUPXODWLRQ��3ULNO��PHKDQLND������1R�����SS��������

��� 1HPLVK��<X��1�� ��������'HYHORSPHQW�RI�DQDO\WLFDO�PHWKRGV� LQ� WKUHH�GLPHQVLRQDO� VWDWLF�SUREOHPV�RI�
DQLVRWURSLF�ERGLHV��3ULNO��PHKDQ,ND��9RO������1R�����SS�������

��� 9HNXD��,��1����������2Q�D�PHWKRG�RI�FDOFXODWLQJ�SULVPDWLF�VKHOOV��7U��7ELOLVVNRJR�PDWHP��LQ�WD��9RO��
����SS����������
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Ɏɿɡɢɤɨ�ɦɚɬɟɦɚɬɢɱɧɿ�ɧɚɭɤɢ ,661������������2QOLQH���,661������������3ULQW�

��� *XO\DHY�� 9�� ,��� %D]KHQRY�� 9�� $�� 	� /L]XQRY�� 3�� 3�� �������� 1RQ�FODVVLFDO� WKHRU\� RI� VKHOOV� DQG� LWV�
DSSOLFDWLRQ�WR�VROYLQJ�HQJLQHHULQJ�SUREOHPV��/YRY��,]G�YR�/YRYVNRJR�XQ�WD�

��� &LFDOD��3����������6XOOD�WHULD�HODVWLFD�GHOOD�SODWH�VRWWLOH��*LRUQ�JHQLR�&LYLOH������1R�����SS����������

��� +RPD��,��<X����������*HQHUDOL]HG�7KHRU\�RI�$QLVRWURSLF�6KHOOV��.L\Y��1DXNRYD�GXPND�

��� 3OHKDQRY��$��9��	� 3UXVDNRY��$�� 3�� ��������2Q� DQ� DV\PSWRWLF�PHWKRG� IRU� FRQVWUXFWLQJ� D� WKHRU\� RI�
EHQGLQJ�RI�SODWHV�RI�DYHUDJH�WKLFNQHVV��0HKDQLND�WYHUGRJR�WHOD��1R�����SS��������

��� 3UXVDNRY��$��3����������2Q�WKH�FRQVWUXFWLRQ�RI�WZHOYH�RUGHU�EHQG�HTXDWLRQV�IRU�D�WUDQVYHUVHO\�LVRWURSLF�
SODWH��3ULNO��PHKDQLND��9RO������1R������SS��������

��� 5HLVVQHU�� (�� �������� 2Q� D� YDULDWLRQDO� WKHRUHP� LQ� HODVWLFLW\�� -�� 0DWK�� DQG� 3K\V�� 9RO�� ���� 1R�� ���
SS��������

��� =HOHQVNL\� $��*� ������� 2Q�VROYLQJ�D�V\VWHP�RI�GLIIHUHQWLDO�HTXDWLRQV�RI�D�QRQFODVVLFDO�SODWH�WKHRU\�
0HWRGL UR]Y¶\D]XYDQQ\D SULNODGQLK ]D�GDFK PHKDQ,NL GHIRUP,YQRJR WYHUGRJR W,OD�� =E�� QDXNRYLK
SUDWV��'Q,SURSHWURYVN��'18��9RO�����SS��������

��� =HOHQVNL\� $��*� 	 6HUHEU\DQVND� 3��$� ������� 7KH�PHWKRG�RI�LQWHUUHODWHG�HTXDWLRQV�LQ�WKH�DQDO\WLFDO�
WKHRU\�RI�WUDQVYHUVDOO\�LVRWURSLF�SODWHV��WDNLQJ�LQWR�DFFRXQW�KLJKHU�DSSUR[LPDWLRQV� 9,VQLN 'Q,SURSHWU��
XQ�WX��0HKDQ,ND�ʋ���� SS��������

��� =HOHQVNL\� $�� *� ������� 0RGHOV� RI� DQDO\WLFDO� WKHRU\� RI� WUDQVYHUVDOO\� LVRWURSLF� SODWHV� 9,VQLN�
'Q,SURSHWU��XQ�WX� 9RO������1R� ���0HKDQ,ND��,VVXH ����9RO���� SS��������

��� *ULJRUHQNR� $�� <D��� %HUJXOHY� $�� 6� 	 <DUHPFKHQNR� 6�� 1� ������� 2Q� WKH� VWUHVV�VWUDLQ� VWDWH� RI�
RUWKRWURSLF�WKLFN�ZDOOHG�UHFWDQJXODU�SODWHV� 'RS��1$1�8NUD<LQL� 1R� �� SS��������

��� 9HOLFKNR� 3��0�� 6KHYO\DNRY��<X��$��	�6KHYFKHQNR��9��3����������6WUHVVHV�DQG�GHIRUPDWLRQV�RI�SODWHV�
DQG�VKHOOV�XQGHU�ORFDO�ORDGV��3URFHHGLQJ�RI�WKH �WK�$OO�8QLRQ�&RQIHUHQFH�RQ�WKH�7KHRU\�RI�3ODWHV�DQG�
6KHOOV���SS����������� �'QHSURSHWURYVN�������� 0RVFRZ��1DXND�

��� 9HOLFKNR� 3��0� 	 6KHYFKHQNR� 9��3� ������� 2Q�WKH�HIIHFW�RI�FRQFHQWUDWHG�IRUFHV�DQG�PRPHQWV�RQ�WKH�
VKHOO�RI�SRVLWLYH�FXUYDWXUH� ,]Y��$1�6665��0HKDQLND�WYHUGRJR�WHOD� 1R� �� SS����������

��� +L]KQ\DN� 9��.� 	 6KHYFKHQNR� 9��3� ��������6WUHVVHV�DQG�VWUDLQV�LQ�WUDQVYHUVHO\�LVRWURSLF�VKHOOV�IURP�
ORFDO�ORDGV� 3ULNO��0HKDQLND� 9RO�����,VVXH ��� SS��������

��� 9DQ )R� )L ������� 7R� WKH� HTXLOLEULXP� SUREOHP� RI D� IODWWHQHG� VSKHULFDO� VKHOO� 'RSRY,G, $1
8NUD<LQVNR<L 565� 1R� �� SS����������

��� 6KHYO\DNRY� <X��$� 	 6KHYFKHQNR� 9�� 3� �������� 6ROYLQJ� WKH� SUREOHP� RI� EHQGLQJ� REODWH� VSKHULFDO�
VKHOOV� 3ULNO��PHKDQ,ND� 9RO������,VVXH �� SS� ��������

��� =HOHQVNL\� $�� *� ������� (GJH� HIIHFWV� LQ� QRQ�WKLQ� SODWHV� 9,VQLN� 'Q,SURSHWU�� XQ�WX�� 0HKDQ,ND�
1R� ����� ,VVXH ���9RO���� SS��������

��� (OVJROWV� /��(� ������� 'LIIHUHQWLDO�HTXDWLRQV�DQG�FDOFXOXV�RI�YDULDWLRQV��0RVFRZ��1DXND�

��� =HOHQVNL\� $��*� ������� 7KH�PHWKRG�RI�UHGXFLQJ� WKH�RUGHU�RI�LQKRPRJHQHRXV�GLIIHUHQWLDO�HTXDWLRQV�
ZLWK�SDUWLDO�GHULYDWLYHV�LQ�WKH�WKHRU\�RI�PHGLXP�WKLFNQHVV�SODWHV� 9,VQLN 'Q,SURSHWU��XQ�WX� 9RO������
1R� ���0HKDQ,ND� ,VVXH ����9RO������ SS��������

��� =HOHQVNL\� $�� *� ������� 2Q� WKH� VROXWLRQ� RI� WKH� EDVLF� HTXDWLRQV� RI IOH[LRQ� RI� D� YDULDQW� RI� WKH�
PDWKHPDWLFDO� WKHRU\� RI� QRQ�WKLQ� SODWHV� 9,VQLN =DSRU,]NRJR QDWV,RQDOQRJR XQ,YHUVL�WHWX�� ),]LNR�
PDWHPDWLFKQ,�QDXNL� 1R���� SS��������

��� 1RYDWVNL\� 9� ������� '\QDPLF�SUREOHPV�RI�WKHUPRHODVWLFLW\� 0RVFRZ��0LU�

��� .HFK� 9� 	 7HRGRUHVNX� 3� �������� ,QWURGXFWLRQ� WR� WKH� WKHRU\� RI� JHQHUDOL]HG� IXQFWLRQV� ZLWK�
DSSOLFDWLRQV�LQ�HQJLQHHULQJ� 0RVFRZ��0LU�

��� 9HNXD� ,�� 1� ������� 1HZ�PHWKRGV� IRU� VROYLQJ� HOOLSWLF� HTXDWLRQV��0RVFRZ±/HQLQJUDG� *RV�� L]G�YR
WHKQLNR�WHRUHWLFKHVNR\ OLW�



9LVQ\N�RI�=DSRUL]K]K\D�1DWLRQDO�8QLYHUVLW\��3K\VLFDO�DQG�0DWKHPDWLFDO�6FLHQFHV ��

ȼɿɫɧɢɤ�Ɂɚɩɨɪɿɡɶɤɨɝɨ�ɧɚɰɿɨɧɚɥɶɧɨɝɨ ɭɧɿɜɟɪɫɢɬɟɬɭ ʋ �������

��� 7UDQWHU� .�� '� ������� ,QWHJUDO� WUDQVIRUPDWLRQV� LQ� PDWKHPDWLFDO� SK\VLFV�� 0RVFRZ�� *RV�� L]G�YR�
WHKQLNR�WHRUHWLFKHVNR\�OLW�

��� *UDGVKWH\Q� ,��6� 	 5\L]KLN� ,��0� ��������7DEOHV�RI�LQWHJUDOV��VHULHV��VXPV��0RVFRZ��1DXND�

��� .RUHQHY� %��*� ������� ,QWURGXFWLRQ WR WKH WKHRU\ RI %HVVHO IXQFWLRQV��0RVFRZ��1DXND�

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

ȺɅȽɈɊɂɌɆɂ�ɇȺ�ɎɊȺȽɆȿɇɌȺɊɇɂɏ�ɋɌɊɍɄɌɍɊȺɏ�ȾɅə�ɁȺȾȺɑȱ�
ɉɊɈ�ɊɈɁȻɂɌɌə�ɆɇɈɀɂɇɂ ɇȺ�Ⱦȼȱ�ɑȺɋɌɂɇɂ

Ʉɨɡɿɧ�ȱ��ȼ�� ɞ��ɮ��ɦ��ɧ���ɩɪɨɮɟɫɨɪ��ɋɚɪɞɚɤ�ȼ��ȱ���ɚɫɩɿɪɚɧɬ��Ɍɟɪɟɲɤɨ�ə��ȼ���ɚɫɩɿɪɚɧɬ

Ɂɚɩɨɪɿɡɶɤɢɣ�ɧɚɰɿɨɧɚɥɶɧɢɣ�ɭɧɿɜɟɪɫɢɬɟɬ�
ɜɭɥ��ɀɭɤɨɜɫɶɤɨɝɨ������ɦ��Ɂɚɩɨɪɿɠɠɹ���������ɍɤɪɚʀɧɚ
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Ⱦɨɫɥɿɞɠɭɽɬɶɫɹ� ɩɪɨɛɥɟɦɚ� ɪɨɡɛɢɬɬɹ� ɦɭɥɶɬɢɦɧɨɠɢɧɢ� ɱɢɫɟɥ� ɧɚ� ɞɜɿ� ɱɚɫɬɢɧɢ ɭ ɬɚɤɢɣ ɫɩɨɫɿɛ�� ɳɨɛ�
ɪɿɡɧɢɰɹ�ɦɿɠ�ɫɭɦɨɸ�ɱɢɫɟɥ� ɭ ɞɜɨɯ�ɱɚɫɬɢɧɚɯ�ɪɨɡɛɢɬɬɹ�ɛɭɥɚ�ɦɿɧɿɦɚɥɶɧɨɸ�ɩɨ�ɦɨɞɭɥɸ��ɍɠɟ�ɡɝɚɞɚɧɚ�
ɡɚɞɚɱɚ� ɧɚɥɟɠɢɬɶ ɞɨ� ɤɥɚɫɭ� 13�ɜɚɠɤɢɯ� ɡɚɞɚɱ�� ɞɥɹ� ɧɟʀ� ɧɟɜɿɞɨɦɿ� ɚɥɝɨɪɢɬɦɢ� ɩɨɥɿɧɨɦɿɚɥɶɧɨʀ�
ɬɪɭɞɨɦɿɫɬɤɨɫɬɿ��Ɉɬɠɟ��ɞɥɹ�ɡɚɞɚɱɿ�ɜɢɩɪɚɜɞɚɧɟ�ɡɚɫɬɨɫɭɜɚɧɧɹ�ɦɟɬɚɟɜɪɢɫɬɢɤ�ɪɿɡɧɢɯ�ɬɢɩɿɜ��ɉɨɤɚɡɚɧɨ��
ɳɨ� ɡɚɞɚɱɚ� ɦɚɽ� ɩɪɢɪɨɞɧɭ� ɮɪɚɝɦɟɧɬɚɪɧɭ� ɫɬɪɭɤɬɭɪɭ�� ɜ� ɹɤɿɣ ɟɥɟɦɟɧɬɚɪɧɢɦɢ� ɮɪɚɝɦɟɧɬɚɦɢ� ɽ�
ɨɞɧɨɟɥɟɦɟɧɬɧɿ� ɩɿɞɦɧɨɠɢɧɢ�� ɇɚɹɜɧɿɫɬɶ� ɮɪɚɝɦɟɧɬɚɪɧɨʀ� ɫɬɪɭɤɬɭɪɢ� ɞɨɡɜɨɥɹɽ� ɡɜɟɫɬɢ� ɰɸ� ɡɚɞɚɱɭ� ɞɨ�
ɡɚɞɚɱɿ� ɤɨɦɛɿɧɚɬɨɪɧɨʀ� ɨɩɬɢɦɿɡɚɰɿʀ� ɧɚ� ɦɧɨɠɢɧɿ� ɩɟɪɟɫɬɚɧɨɜɨɤ�� Ɇɧɨɠɢɧɚ� ɩɟɪɟɫɬɚɧɨɜɨɤ�
ɪɨɡɝɥɹɞɚɽɬɶɫɹ� ɩɪɢ� ɰɶɨɦɭ� ɹɤ� ɦɟɬɪɢɱɧɢɣ� ɩɪɨɫɬɿɪ� ɡ� ɦɟɬɪɢɤɨɸ� Ʉɟɧɞɚɥɥɚ�� ɉɪɢɱɨɦɭ� ɛɭɞɶ�ɹɤɨɦɭ�
ɞɨɩɭɫɬɢɦɨɦɭ�ɪɨɡɜ¶ɹɡɤɭ�ɜɢɯɿɞɧɨʀ�ɡɚɞɚɱɿ�ɜɿɞɩɨɜɿɞɚɽ�ɨɞɧɚ�ɚɛɨ�ɤɿɥɶɤɚ�ɩɟɪɟɫɬɚɧɨɜɨɤ��Ɍɚɤɢɣ�ɩɿɞɯɿɞ�ɞɚɽ�
ɦɨɠɥɢɜɿɫɬɶ�ɡɚɫɬɨɫɭɜɚɬɢ�ɞɥɹ�ɩɨɲɭɤɭ�ɧɚɛɥɢɠɟɧɢɯ�ɪɿɲɟɧɶ�ɡɚɞɚɱɿ�ɪɹɞ�ɚɥɝɨɪɢɬɦɿɜ�ɩɨɲɭɤɭ�ɨɩɬɢɦɭɦɭ�
ɧɚ� ɦɧɨɠɢɧɿ� ɩɟɪɟɫɬɚɧɨɜɨɤ�� ɇɚɣɛɿɥɶɲ� ɩɪɨɫɬɢɦ� ɿ� ɜɿɞɨɦɢɦ� ɚɥɝɨɪɢɬɦɨɦ� ɩɨɲɭɤɭ� ɨɩɬɢɦɭɦɭ� ɜ�
ɦɟɬɪɢɱɧɨɦɭ�ɩɪɨɫɬɨɪɿ�ɽ�ɚɥɝɨɪɢɬɦ�ɥɨɤɚɥɶɧɨɝɨ�ɩɨɲɭɤɭ�ɜ� H�ɨɤɨɥɢɰɿ�ɜɢɩɚɞɤɨɜɨ�ɨɛɪɚɧɨʀ�ɬɨɱɤɢ��Ⱦɥɹ�
ɡɚɛɟɡɩɟɱɟɧɧɹ�ɩɨɲɭɤɭ� ɝɥɨɛɚɥɶɧɨɝɨ�ɨɩɬɢɦɭɦɭ�ɰɟɣ�ɚɥɝɨɪɢɬɦ� ɡɚɫɬɨɫɨɜɭɽɬɶɫɹ�ɤɿɥɶɤɚ�ɪɚɡɿɜ� ɡ� ɪɿɡɧɢɦ
ɜɢɛɨɪɨɦ� ɩɨɱɚɬɤɨɜɨʀ� ɬɨɱɤɢ�� Ɏɪɚɝɦɟɧɬɚɪɧɚ ɫɬɪɭɤɬɭɪɚ� ɡɚɞɚɱɿ� ɞɨɡɜɨɥɹɽ� ɩɨɛɭɞɭɜɚɬɢ� ɭɧɿɜɟɪɫɚɥɶɧɿ�
ɚɥɝɨɪɢɬɦɢ�� ɳɨ� ɿɦɿɬɭɸɬɶ� ɩɪɢɪɨɞɧɿ� ɩɪɨɰɟɫɢ�� ɍ� ɰɿɣ ɪɨɛɨɬɿ� ɪɨɡɝɥɹɧɭɬɿ� ɞɜɚ� ɚɥɝɨɪɢɬɦɢ ɩɨɞɿɛɧɨɝɨ�
ɜɢɞɭ�� ɐɟ� ɟɜɨɥɸɰɿɣɧɢɣ� ɚɥɝɨɪɢɬɦ� ɧɚ� ɦɧɨɠɢɧɿ� ɩɟɪɟɫɬɚɧɨɜɨɤ� ɿ� ɚɥɝɨɪɢɬɦ� ɦɭɪɚɲɢɧɨʀ� ɤɨɥɨɧɿʀ�� Ⱦɥɹ�
ɨɰɿɧɤɢ� ɹɤɨɫɬɿ� ɡɚɩɪɨɩɨɧɨɜɚɧɢɯ ɦɟɬɚɟɜɪɢɫɬɢɤ� ɪɨɡɪɨɛɥɟɧɢɣ� ɝɟɧɟɪɚɬɨɪ� ɜɢɩɚɞɤɨɜɢɯ� ɡɚɞɚɱ�
ɪɨɡɝɥɹɧɭɬɨɝɨ�ɬɢɩɭ��Ɂɝɟɧɟɪɨɜɚɧɨ�ɤɿɥɶɤɚ�ɫɟɪɿɣ�ɡɚɞɚɱ��Ʉɨɠɧɚ� ɿɡ� ɡɚɞɚɱ�ɫɟɪɿʀ�ɪɨɡɜ¶ɹɡɭɜɚɥɚɫɹ�ɲɥɹɯɨɦ�
ɜɢɤɨɪɢɫɬɚɧɧɹ�ɬɪɶɨɯ�ɪɿɡɧɢɯ�ɚɥɝɨɪɢɬɦɿɜ��ɉɪɢɱɨɦɭ�ɩɚɪɚɦɟɬɪɢ�ɚɥɝɨɪɢɬɦɿɜ�ɩɿɞɿɛɪɚɧɿ�ɭ�ɬɚɤɢɣ ɫɩɨɫɿɛ��
ɳɨɛ� ɤɿɥɶɤɿɫɬɶ� ɨɛɱɢɫɥɟɧɶ� ɡɧɚɱɟɧɧɹ� ɰɿɥɶɨɜɨʀ� ɮɭɧɤɰɿʀ� ɛɭɥɚ ɩɪɢɛɥɢɡɧɨ� ɨɞɧɚɤɨɜɨɸ ɜ� ɤɨɠɧɨɦɭ�
ɜɢɩɚɞɤɭ�� ɇɚ� ɨɫɧɨɜɿ� ɦɧɨɠɢɧɢ� ɡɝɟɧɟɪɨɜɚɧɢɯ� ɡɚɞɚɱ� ɩɪɨɜɟɞɟɧɨ� ɩɨɪɿɜɧɹɧɧɹ� ɥɨɤɚɥɶɧɨɝɨ��
ɟɜɨɥɸɰɿɣɧɨɝɨ�ɿ�ɦɭɪɚɲɢɧɨɝɨ�ɚɥɝɨɪɢɬɦɿɜ�

Ʉɥɸɱɨɜɿ� ɫɥɨɜɚ�� ɡɚɞɚɱɚ� ɩɪɨ� ɪɨɡɛɢɬɬɹ� ɦɧɨɠɢɧɢ�� ɮɪɚɝɦɟɧɬɚɪɧɚ� ɫɬɪɭɤɬɭɪɚ�� ɟɜɨɥɸɰɿɣɧɢɣ� ɚɥɝɨɪɢɬɦ��
ɚɥɝɨɪɢɬɦ�ɦɭɪɚɲɢɧɨʀ�ɤɨɥɨɧɿʀ�
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7KH�SDUWLWLRQLQJ�D�PXOWLVHW�RI�QXPEHUV�LQWR�WZR�SDUWV�SUREOHP LV�LQYHVWLJDWHG�LQ�DUWLFOH��7KH�SDUWLWLRQLQJ�
PX[VW�EH�VXFK��WKDW�WKH�GLIIHUHQFH�RI�VXPV�RI�QXPEHUV�LQ�WZR�SDUWV�RI�WKH�SDUWLWLRQ�LV�PLQLPDO�PRGXOR��
7KH� SUREOHP� XQGHU� FRQVLGHUDWLRQ� EHORQJV� WR� WKH� FODVV� RI� 13�GLIILFXOW� SUREOHPV�� IRU� LW� DOJRULWKPV� RI�
SRO\QRPLDO�FRPSOH[LW\�DUH�XQNQRZQ��7KXV��WKH�DSSOLFDWLRQ�RI�PHWDKHXULVWLFV�RI�YDULRXV�W\SHV�LV�MXVWLILHG�
IRU� WKH� SUREOHP�� ,W� LV� VKRZQ� WKDW� WKH� SUREOHP� KDV� D� QDWXUDO� IUDJPHQWDU\� VWUXFWXUH�� LQ� ZKLFK� WKH�
HOHPHQWDU\�IUDJPHQWV�DUH�VLQJOHWRQ�VXEVHWV��7KH�SUHVHQFH�RI�D�IUDJPHQWDU\�VWUXFWXUH�DOORZV�XV�WR�UHGXFH�
WKLV� SUREOHP� WR� WKH� SUREOHP� RI� FRPELQDWRULDO� RSWLPL]DWLRQ� RQ� WKH� VHW� RI� SHUPXWDWLRQV�� 7KH� VHW� RI


