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ɍ�ɫɬɚɬɬɿ�ɪɨɡɤɪɢɜɚɸɬɶɫɹ�ɮɨɪɦɢ��ɡɚɫɨɛɢ�ɿ�ɦɟɬɨɞɢ�ɫɢɫɬɟɦɢ�ɡɚɫɬɨɫɭɜɚɧɧɹ�ɨɡɞɨɪɨɜɱɢɯ�
ɬɟɯɧɨɥɨɝɿɣ� ɭ� ɩɪɨɰɟɫɿ� ɮɿɡɢɱɧɨɝɨ� ɜɢɯɨɜɚɧɧɹ� ɫɬɭɞɟɧɬɿɜ�� Ɉɧɨɜɥɟɧɧɹ� ɦɟɬɨɞɢɱɧɨʀ� ɫɢɫɬɟɦɢ�
ɡɚɫɬɨɫɭɜɚɧɧɹ� ɨɡɞɨɪɨɜɱɢɯ� ɬɟɯɧɨɥɨɝɿɣ� ɜɿɞɛɭɜɚɥɨɫɹ� ɡɚ� ɪɟɡɭɥɶɬɚɬɚɦɢ� ɜɩɪɨɜɚɞɠɟɧɧɹ�
ɪɿɡɧɨɦɚɧɿɬɧɢɯ ɮɨɪɦ��ɦɟɬɨɞɿɜ�ɿ�ɡɚɫɨɛɿɜ�ɮɿɡɢɱɧɨɝɨ�ɜɢɯɨɜɚɧɧɹ�ɭ�ɜɡɚɽɦɨɡɜ¶ɹɡɤɭ�ɡ�ɿɧɧɨɜɚɰɿɣɧɢɦɢ�
ɨɫɜɿɬɧɿɦɢ� ɬɟɯɧɨɥɨɝɿɹɦɢ�� ɇɚɣɛɿɥɶɲɢɣ� ɟɮɟɤɬ� ɭ� ɞɨɫɹɝɧɟɧɧɿ� ɦɟɬɢ� ɦɟɬɨɞɢɱɧɨʀ� ɫɢɫɬɟɦɢ�
ɦɨɠɥɢɜɨ�ɛɭɥɨ�ɡɚɛɟɡɩɟɱɢɬɢ�ɡɚ�ɭɦɨɜɢ�ʀɯ�ɬɿɫɧɨɝɨ�ɜɡɚɽɦɨɡɜ¶ɹɡɤɭ�

Ʉɥɸɱɨɜɿ� ɫɥɨɜɚ� ɮɿɡɢɱɧɟ� ɜɢɯɨɜɚɧɧɹ� ɿɧɧɨɜɚɰɿɣɧɿ� ɨɫɜɿɬɧɿ� ɬɟɯɧɨɥɨɝɿʀ�� ɨɡɞɨɪɨɜɱɿ�
ɬɟɯɧɨɥɨɝɿʀ��ɦɟɬɨɞɢɱɧɚ�ɫɢɫɬɟɦɚ��ɮɨɪɦɢ��ɦɟɬɨɞɢ��ɡɚɫɨɛɢ�

ɉɨɫɬɚɧɨɜɤɚ� ɩɪɨɛɥɟɦɢ� Ɉɧɨɜɥɟɧɧɹ� ɦɟɬɨɞɢɱɧɨʀ� ɫɢɫɬɟɦɢ� ɡɚɫɬɨɫɭɜɚɧɧɹ� ɨɡɞɨɪɨɜɱɢɯ� ɬɟɯɧɨɥɨɝɿɣ� ɭ�
ɩɪɨɰɟɫɿ� ɮɿɡɢɱɧɨɝɨ� ɜɢɯɨɜɚɧɧɹ� ɫɬɭɞɟɧɬɿɜ� ɜɿɞɛɭɜɚɥɨɫɹ� ɲɥɹɯɨɦ� ɜɩɪɨɜɚɞɠɟɧɧɹ� ɿɧɧɨɜɚɰɿɣɧɢɯ� ɨɫɜɿɬɧɿɯ�
ɬɟɯɧɨɥɨɝɿɣ�� ȱɧɧɨɜɚɰɿɹ �ɿɬɚɥ�� ± LQQRYDWLRQH� ± ɜɧɟɫɟɧɧɹ� ɞɨ� ɨɫɜɿɬɧɶɨɝɨ� ɩɪɨɰɟɫɭ� ɧɨɜɨɝɨ� �ɮɚɤɬɢ�� ɦɟɬɨɞɢ�
ɩɪɢɣɨɦɢ��ɜɢɞɢ�ɬɟɯɧɨɥɨɝɿɣ���ɳɨ�ɩɨɤɪɚɳɭɽ�ɱɢɧɧɭ�ɫɢɫɬɟɦɭ�ɨɫɜɿɬɢ >���ɫ���@��ȱɧɧɨɜɚɰɿɣɧɚ�ɨɫɜɿɬɧɹ�ɬɟɯɧɨɥɨɝɿɹ ±
ɫɭɤɭɩɧɿɫɬɶ�ɮɨɪɦ��ɦɟɬɨɞɿɜ�ɿ�ɡɚɫɨɛɿɜ�ɧɚɜɱɚɧɧɹ��ɜɢɯɨɜɚɧɧɹ�ɬɚ�ɭɩɪɚɜɥɿɧɧɹ��ɨɛ¶ɽɞɧɚɧɢɯ�ɽɞɢɧɨɸ�ɦɟɬɨɸ� ɞɨɛɿɪ�
ɨɩɟɪɚɰɿɣɧɢɯ� ɞɿɣ� ɩɟɞɚɝɨɝɚ� ɡ� ɭɱɧɟɦ�� ɭ� ɪɟɡɭɥɶɬɚɬɿ� ɹɤɢɯ� ɫɭɬɬɽɜɨ� ɩɨɤɪɚɳɭɽɬɶɫɹ� ʀɯ� ɦɨɬɢɜɚɰɿɹ� >��� ɫ�� ���@��
ȱɧɧɨɜɚɰɿɣɧɢɣ� ɯɚɪɚɤɬɟɪ� ɡɚɫɬɨɫɭɜɚɧɧɹ� ɨɡɞɨɪɨɜɱɢɯ� ɬɟɯɧɨɥɨɝɿɣ� ɡɚɛɟɡɩɟɱɭɽɬɶɫɹ� ɩɨɽɞɧɚɧɧɹɦ� ɬɪɚɞɢɰɿɣɧɢɯ�
ɮɨɪɦ��ɦɟɬɨɞɿɜ�ɿ�ɡɚɫɨɛɿɜ�ɮɿɡɢɱɧɨɝɨ�ɜɢɯɨɜɚɧɧɹ�ɡ�ɿɧɬɟɝɪɚɬɢɜɧɢɦɢ�ɮɨɪɦɚɦɢ�ɨɪɝɚɧɿɡɚɰɿʀ�ɨɫɜɿɬɧɶɨɝɨ�ɩɪɨɰɟɫɭ��
ɿɧɬɟɪɚɤɬɢɜɧɢɦɢ�ɦɟɬɨɞɚɦɢ�ɜɡɚɽɦɨɞɿʀ�ɜɢɤɥɚɞɚɱɚ�ɡɿ� ɫɬɭɞɟɧɬɚɦɢ�� ɡɚɫɨɛɚɦɢ�ɧɚɜɱɚɧɧɹ�ɧɚ�ɛɚɡɿ� ɿɧɮɨɪɦɚɰɿɣɧɨ�
ɤɨɦɭɧɿɤɚɰɿɣɧɢɯ� ɬɟɯɧɨɥɨɝɿɣ�� Ɂɚɫɬɨɫɭɜɚɧɧɹ� ɿɧɮɨɪɦɚɰɿɣɧɨ�ɤɨɦɭɧɿɤɚɰɿɣɧɢɯ� ɬɟɯɧɨɥɨɝɿɣ� ɞɨɡɜɨɥɢɥɨ�
ɡɛɿɥɶɲɢɬɢ� ɨɛɫɹɝ� ɫɚɦɨɫɬɿɣɧɨʀ� ɪɨɛɨɬɢ� ɫɬɭɞɟɧɬɚ�� ɫɮɨɪɦɭɜɚɬɢ� ɜɦɿɧɧɹ� ɬɚ� ɧɚɜɢɱɤɢ� ɞɨ� ɫɚɦɨɜɢɯɨɜɚɧɧɹ� ɬɚ�
ɫɚɦɨɨɫɜɿɬɢ�� ɩɿɞɜɢɳɢɬɢ� ɿɧɬɟɪɟɫ� ɞɨ� ɧɚɜɱɚɧɧɹ�� ɪɨɡɪɨɛɢɬɢ� ɞɨɫɬɨɜɿɪɧɭ� ɤɨɦɩ¶ɸɬɟɪɧɭ� ɞɿɚɝɧɨɫɬɢɤɭ�ɮɿɡɢɱɧɨɝɨ�
ɫɬɚɧɭ�ɫɬɭɞɟɧɬɚ��ɡɞɿɣɫɧɸɜɚɬɢ�ɫɜɨɽɱɚɫɧɢɣ�ɤɨɧɬɪɨɥɶ�ɜɢɤɨɧɚɧɧɹ ɿɧɞɢɜɿɞɭɚɥɶɧɢɯ�ɡɚɜɞɚɧɶ�

Ⱥɧɚɥɿɡ�ɨɫɬɚɧɧɿɯ�ɞɨɫɥɿɞɠɟɧɶ�ɿ�ɩɭɛɥɿɤɚɰɿɣ� ȼɚɠɥɢɜɨɸ�ɭɦɨɜɨɸ�ɜɩɪɨɜɚɞɠɟɧɧɹ�ɤɨɦɩɨɧɟɧɬɿɜ��ɮɨɪɦ��
ɦɟɬɨɞɿɜ� ɿ� ɡɚɫɨɛɿɜ�� ɦɟɬɨɞɢɱɧɨʀ� ɫɢɫɬɟɦɢ� ɡɚɫɬɨɫɭɜɚɧɧɹ� ɨɡɞɨɪɨɜɱɢɯ� ɬɟɯɧɨɥɨɝɿɣ� ɭ� ɩɪɨɰɟɫɿ� ɮɿɡɢɱɧɨɝɨ�
ɜɢɯɨɜɚɧɧɹ� ɫɬɭɞɟɧɬɿɜ� ɛɭɥɨ� ɜɢɤɨɪɢɫɬɚɧɧɹ� ɩɨɧɹɬɿɣɧɨɝɨ ɚɩɚɪɚɬɭ� ɞɨɫɥɿɞɠɟɧɧɹ�� ɹɤɟ� ɛɚɡɭɽɬɶɫɹ� ɧɚ� ɩɪɚɰɹɯ�
Ɇ� Ɇ� Ȼɭɥɚɬɨɜɨʀ�� ɘ� Ɉ� ɍɫɚɱɨɜɚ� ȼ� ȯ� Ȼɨɪɢɥɤɟɜɢɱɚ� Ɉ� Ɉ� Ƚɨɪɽɥɨɜɚ� ɡɿ� ɫɩɿɜ�� Ɉ� Ⱦ� Ⱦɭɛɨɝɚɣ� ɡɿ� ɫɩɿɜ��
ȿ� ȼ� ȯɝɨɪɢɱɟɜɨʀ� Ʌ� ȱ� ȱɜɚɧɨɜɨʀ�� Ʌ� ɉ� ɋɭɳɟɧɤɨ� ȼ� Ʌ� Ʉɨɧɞɚɤɨɜɚ� ȼ� Ɇ� Ʉɨɪɹɝɿɧɚ�� Ɉ� Ɂ� Ȼɥɚɜɬ�
Ɇ� Ʉ� ɋɦɢɪɧɨɜɚ� Ɍ� ɘ��Ʉɪɭɰɟɜɢɱ�ɡɿ�ɫɩɿɜ��ɬɚ�ɿɧ�

ɍɤɪɚʀɧɫɶɤɿ� ɧɚɭɤɨɜɰɿ� Ɇ� Ɇ� Ȼɭɥɚɬɨɜɚ�� ɘ� Ɉ� ɍɫɚɱɨɜ� >��� ɫ� ���@� ɫɬɜɟɪɞɠɭɸɬɶ�� ɳɨ� ɩɪɚɤɬɢɱɧɢɦ�
ɩɪɨɹɜɨɦ� ɮɿɡɤɭɥɶɬɭɪɧɨ�ɨɡɞɨɪɨɜɱɢɯ� ɬɟɯɧɨɥɨɝɿɣ� ɭ� ɮɿɡɢɱɧɨɦɭ� ɜɢɯɨɜɚɧɧɿ� ɽ� ɪɿɡɧɿ� ɮɿɬɧɟɫ�ɩɪɨɝɪɚɦɢ�� ɹɤɿ�
ɫɤɥɚɞɚɸɬɶ� ɨɫɧɨɜɧɢɣ� ɡɦɿɫɬ� ɞɿɹɥɶɧɨɫɬɿ� ɮɿɡɤɭɥɶɬɭɪɧɨ�ɨɡɞɨɪɨɜɱɢɯ� ɝɪɭɩ� >��� ɫ� ���@�� ɇɚ� ɞɭɦɤɭ� ɚɜɬɨɪɿɜ�
ɩɨɧɹɬɬɹ� ©ɮɿɡɤɭɥɶɬɭɪɧɨ�ɨɡɞɨɪɨɜɱɚ� ɬɟɯɧɨɥɨɝɿɹª� ɨɛ¶ɽɞɧɭɽ� ɩɪɨɰɟɫ� ɜɢɤɨɪɢɫɬɚɧɧɹ� ɡɚɫɨɛɿɜ� ɮɿɡɢɱɧɨɝɨ�
ɜɢɯɨɜɚɧɧɹ� ɡ� ɨɡɞɨɪɨɜɱɨɸ� ɦɟɬɨɸ� ɿ� ɧɚɭɤɨɜɭ� ɞɢɫɰɢɩɥɿɧɭ�� ɳɨ� ɪɨɡɪɨɛɥɹɽ� ɿ� ɜɞɨɫɤɨɧɚɥɸɽ� ɨɫɧɨɜɢ� ɦɟɬɨɞɢɤɢ�
ɩɨɛɭɞɨɜɢ�ɮɿɡɤɭɥɶɬɭɪɧɨ�ɨɡɞɨɪɨɜɱɨɝɨ�ɩɪɨɰɟɫɭ�>����ɫ�����@��

Ɂɞɿɣɫɧɸɸɱɢ� ɧɚɲɭ� ɪɨɡɜɿɞɤɭ�� ɦɢ� ɧɚɫɚɦɩɟɪɟɞ� ɜɢɤɨɪɢɫɬɨɜɭɜɚɥɢ� ɩɪɚɰɿ� ɬɚɤɢɯ� ɞɨɫɥɿɞɧɢɤɿɜ� ɹɤ�
ȼ� Ƚ� Ⱥɪɟɮɶɽɜ� >�@� Ƚ� ɉ� Ƚɪɢɛɚɧ� >�@� Ɉ� Ⱦ� Ⱦɭɛɨɝɚɣ� ɡɿ� ɫɩɿɜ�� >�@� Ɇ� Ɉ� ɇɨɫɤɨ�� ɋ� Ƚ� Ⱥɞɵɪɯɚɟɜ >��@�
ɋ� ȱ� ɉɪɢɫɹɠɧɸɤ� >��@� Ɍ� ɘ� Ʉɪɭɰɟɜɢɱ� ɡɿ� ɫɩɿɜ�� >���� ��@��Ɇ� Ɇ� Ȼɭɥɚɬɨɜɚ��ɘ� Ɉ� ɍɫɚɱɨɜ� >��@�� Ȼ� Ɇ� ɒɢɹɧ�
>��@�� ɭ ɹɤɢɯ�ɪɨɡɤɪɢɜɚɽɬɶɫɹ ɡɚɫɬɨɫɭɜɚɧɧɹ�ɮɨɪɦ� >����F�� ��� ���� ��@�� ɡɚɫɨɛɿɜ� >��� F�� ��±��� ��� F� ���± ���� ���
ɫ� ��� ����F�����@��ɦɟɬɨɞɿɜ�>���F����±��� ���F�����±���� ��� ����F�����±���@�ɨɪɝɚɧɿɡɚɰɿʀ�ɬɚ�ɩɪɨɜɟɞɟɧɧɹ�ɡɚɧɹɬɶ�ɡ�
ɮɿɡɢɱɧɨɝɨ�ɜɢɯɨɜɚɧɧɹ�

ɋ� ȱ� ɉɪɢɫɹɠɧɸɤ� >��@�� Ȼ� Ɇ� ɒɢɹɧ� >��@ ɭ� ɩɪɨɰɟɫɿ� ɮɿɡɢɱɧɨɝɨ� ɜɢɯɨɜɚɧɧɹ� ɜɢɨɤɪɟɦɥɸɸɬɶ� ɬɪɢ� ɝɪɭɩɢ�
ɦɟɬɨɞɿɜ��ɩɪɚɤɬɢɱɧɿ�ɦɟɬɨɞɢ�>����ɫ�����±���� ����ɫ� ���@��ɦɟɬɨɞɢ�ɜɢɤɨɪɢɫɬɚɧɧɹ�ɫɥɨɜɚ >����ɫ������ ����ɫ�����@ ɿ�
ɦɟɬɨɞɢ� ɞɟɦɨɧɫɬɪɚɰɿʀ >���� ɫ� ���� ���� ɫ� ���@�� Ɂɚɛɟɡɩɟɱɭɸɱɢ� ɟɮɟɤɬɢɜɧɿɫɬɶ� ɡɚɫɬɨɫɭɜɚɧɧɹ� ɨɡɞɨɪɨɜɱɢɯ�
ɬɟɯɧɨɥɨɝɿɣ� ɭ� ɩɪɨɰɟɫɿ� ɮɿɡɢɱɧɨɝɨ� ɜɢɯɨɜɚɧɧɹ� ɩɿɞ� ɱɚɫ� ɩɟɞɚɝɨɝɿɱɧɨɝɨ� ɟɤɫɩɟɪɢɦɟɧɬɭ� ɬɚ� ɫɩɢɪɚɸɱɢɫɶ� ɧɚ�
ɧɚɭɤɨɜɢɣ� ɞɨɪɨɛɨɤ� ɮɚɯɿɜɰɿɜ�� ɦɢ� ɜɢɤɨɪɢɫɬɨɜɭɜɚɥɢ� ɧɚɫɬɭɩɧɿ� ɬɪɚɞɢɰɿɣɧɿ ɦɟɬɨɞɢ�� ɩɨɹɫɧɟɧɧɹ�� ɛɟɫɿɞɚ��
ɪɨɡɩɨɜɿɞɶ��ɫɚɦɨɫɬɿɣɧɚ�ɪɨɛɨɬɚ�ɡ�ɥɿɬɟɪɚɬɭɪɨɸ��ɭɫɧɢɣ��ɩɢɫɶɦɨɜɢɣ��ɬɟɫɬɨɜɢɣ�ɤɨɧɬɪɨɥɶ� ɩɪɚɤɬɢɱɧɿ�ɦɟɬɨɞɢ�
ɧɚɜɱɚɧɧɹ�ɪɭɯɨɜɢɯ�ɞɿɣ��ɡɚɝɚɥɨɦ��ɩɨ�ɱɚɫɬɢɧɚɦ��ɩɿɞɜɿɞɧɢɯ�ɜɩɪɚɜ���ɭɞɨɫɤɨɧɚɥɟɧɧɹ�ɬɚ�ɡɚɤɪɿɩɥɟɧɧɹ�ɪɭɯɨɜɢɯ�ɞɿɣ�
�ɿɝɪɨɜɢɣ�� ɡɦɚɝɚɥɶɧɢɣ�� ɬɪɟɧɭɜɚɧɧɹ� �ɩɨɜɬɨɪɧɢɣ�� ɤɨɦɛɿɧɨɜɚɧɢɣ �ɦɟɬɨɞ� ɤɨɥɨɜɨɝɨ� ɬɪɟɧɭɜɚɧɧɹ���� Ɇɟɬɨɞɢ�

� Ʉɭɡɧɽɰɨɜɚ�Ɉ��Ɍ�������



ǰǥǿǻǶǸ�Ɋ�����ȀǼǺ�ǥǥ

���

ɨɪɝɚɧɿɡɚɰɿʀ� ɞɿɹɥɶɧɨɫɬɿ� ɿ� ɫɩɨɫɨɛɢ� ɜɢɤɨɧɚɧɧɹ� ɮɿɡɢɱɧɢɯ� ɜɩɪɚɜ� ɧɚ� ɡɚɧɹɬɬɹɯ� �ɮɪɨɧɬɚɥɶɧɢɣ�� ɝɪɭɩɨɜɢɣ� ɬɚ�
ɿɧɞɢɜɿɞɭɚɥɶɧɢɣ��� Ɇɟɬɨɞ� ɞɟɦɨɧɫɬɪɚɰɿʀ� ɡɚɫɬɨɫɨɜɭɜɚɜɫɹ� ɧɚ� ɩɨɱɚɬɤɨɜɨɦɭ� ɟɬɚɩɿ� ɧɚɜɱɚɧɧɹ� ɡ� ɜɢɤɨɪɢɫɬɚɧɧɹɦ�
ɫɥɚɣɞ�ɩɪɟɡɟɧɬɚɰɿɣ�� Ɂ� ɿɧɬɟɪɚɤɬɢɜɧɢɯ� ɦɟɬɨɞɿɜ� ± ɤɪɭɝɥɢɣ� ɫɬɿɥ�� ɞɢɫɤɭɫɿɹ�� ɚɧɚɥɿɡ� ɤɨɧɤɪɟɬɧɢɯ� ɫɢɬɭɚɰɿɣ��
ɩɪɟɡɟɧɬɚɰɿɹ��ɪɨɛɨɬɚ�ɭ�ɫɤɥɚɞɿ�ɦɚɥɢɯ�ɝɪɭɩ��Ɂɚ�ɯɚɪɚɤɬɟɪɨɦ�ɡɦɿɫɬɭ�ɡɚɧɹɬɬɹ�ɛɭɥɢ�ɤɨɦɩɥɟɤɫɧɢɦɢ��

ȼɢɤɥɚɞ�ɨɫɧɨɜɧɨɝɨ�ɦɚɬɟɪɿɚɥɭ�ɞɨɫɥɿɞɠɟɧɧɹ� Ɉɫɧɨɜɧɢɦ ɧɚɩɪɹɦɨɦ�ɨɧɨɜɥɟɧɧɹ�ɦɟɬɨɞɢɱɧɨʀ�ɫɢɫɬɟɦɢ�
ɡɚɫɬɨɫɭɜɚɧɧɹ�ɨɡɞɨɪɨɜɱɢɯ�ɬɟɯɧɨɥɨɝɿɣ�ɦɢ�ɜɜɚɠɚɥɢ�ɜɩɪɨɜɚɞɠɟɧɧɹ�ɪɿɡɧɨɦɚɧɿɬɧɢɯ ɮɨɪɦ��ɦɟɬɨɞɿɜ�ɬɚ�ɡɚɫɨɛɿɜ�
ɮɿɡɢɱɧɨɝɨ� ɜɢɯɨɜɚɧɧɹ� ɭ� ɜɡɚɽɦɨɡɜ¶ɹɡɤɭ� ɡ� ɿɧɧɨɜɚɰɿɣɧɢɦɢ� ɨɫɜɿɬɧɿɦɢ� ɬɟɯɧɨɥɨɝɿɹɦɢ�� Ɂ� ɨɞɧɨɝɨ� ɛɨɤɭ��
ɜɢɤɨɪɢɫɬɨɜɭɜɚɥɢɫɹ ɬɪɚɞɢɰɿɣɧɿ� ɮɨɪɦɢ� ɨɪɝɚɧɿɡɚɰɿʀ� ɡɚɧɹɬɶ� �ɪɢɫ� ���� ɚ� ɡ� ɿɧɲɨɝɨ� ± ɡɚɞɥɹ ɩɿɞɜɢɳɟɧɧɹ�
ɟɮɟɤɬɢɜɧɨɫɬɿ�ɮɿɡɤɭɥɶɬɭɪɧɨ�ɨɡɞɨɪɨɜɱɨʀ�ɪɨɛɨɬɢ ɬɪɚɞɢɰɿɣɧɿ�ɮɨɪɦɢ�ɞɨɩɨɜɧɸɜɚɥɢɫɹ ɿɧɬɟɝɪɚɬɢɜɧɢɦɢ��ɹɤɢɦɢ�
ɧɚ�ɫɶɨɝɨɞɧɿ�ɽ ɞɢɫɬɚɧɰɿɣɧɚ :(%�ɨɪɿɽɧɬɨɜɚɧɚ�ɫɢɫɬɟɦɚ�ɩɿɞɬɪɢɦɤɢ�ɨɫɜɿɬɧɶɨɝɨ�ɩɪɨɰɟɫɭ�0RRGOH ɡ�ɨɫɨɛɢɫɬɢɦ�
ɤɚɛɿɧɟɬɨɦ� ɜɢɤɥɚɞɚɱɚ�� ɤɪɭɝɥɿ� ɫɬɨɥɢ�� ɛɪɟɣɧ�ɪɢɧɝɢ�� ɬɪɟɧɿɧɝɢ�� ɍ� ɤɥɚɫɢɮɿɤɚɰɿʀ� ɮɨɪɦ� ɨɪɝɚɧɿɡɚɰɿʀ� ɡɚɧɹɬɶ ɿɡ�
ɮɿɡɢɱɧɨɝɨ�ɜɢɯɨɜɚɧɧɹ�ɫɬɭɞɟɧɬɿɜ�ɤɨɠɧɚ�ɮɨɪɦɚ�ɦɚɽ�ɫɜɨɽ�ɜɚɠɥɢɜɟ�ɡɧɚɱɟɧɧɹ�ɭ�ɡɚɡɧɚɱɟɧɨɦɭ�ɚɫɩɟɤɬɿ��Ɇɿɠ�ɬɢɦ
ɧɚɣɛɿɥɶɲɢɣ�ɟɮɟɤɬ�ɭ�ɞɨɫɹɝɧɟɧɧɿ�ɦɟɬɢ�ɦɟɬɨɞɢɱɧɨʀ�ɫɢɫɬɟɦɢ�ɦɨɠɥɢɜɨ�ɛɭɥɨ�ɡɚɛɟɡɩɟɱɢɬɢ�ɡɚ�ɭɦɨɜɢ�ʀɯ�ɬɿɫɧɨɝɨ�
ɜɡɚɽɦɨɡɜ¶ɹɡɤɭ�>�����@�

ǾȖȟ�����ȂȜȞȚȖ�ȜȞȑȎțȳȕȎȤȳȴ�ȢȳȕȖȥțȜȑȜ�ȐȖȣȜȐȎțțȭ�ȟȠȡȒȓțȠȳȐ

ȼ�ɨɫɜɿɬɧɶɨɦɭ ɩɪɨɰɟɫɿ�ɜɢɤɨɪɢɫɬɨɜɭɜɚɥɢɫɹ�ɿɧɮɨɪɦɚɰɿɣɧɨ�ɪɨɡɜɢɜɚɥɶɧɿ��ɥɟɤɰɿʀ ± ɩɪɨɛɥɟɦɧɿ��ɨɝɥɹɞɨɜɿ��
ɦɭɥɶɬɢɦɟɞɿɣɧɿ�� ɥɟɤɰɿʀ�ɛɟɫɿɞɢ�� ɥɟɤɰɿʀ�ɤɨɧɫɭɥɶɬɚɰɿʀ� ɬɪɟɧɿɧɝɢ�� ɫɟɦɿɧɚɪɢ�ɤɨɧɮɟɪɟɧɰɿʀ�� ɫɟɦɿɧɚɪɢ�ɞɢɫɩɭɬɢ��
ɩɿɞɝɨɬɨɜɤɚ� ɪɟɮɟɪɚɬɿɜ� ɡ� ɧɚɩɪɹɦɤɭ� ɩɪɨɮɟɫɿɣɧɨʀ� ɞɿɹɥɶɧɨɫɬɿ�� ɫɚɦɨɫɬɿɣɧɚ� ɪɨɛɨɬɚ� ɫɬɭɞɟɧɬɿɜ�� ɩɪɨɜɟɞɟɧɧɹ�
ɨɡɞɨɪɨɜɱɢɯ� ɬɪɟɧɭɜɚɧɶ� ɿɡ� ɧɚɣɛɿɥɶɲ� ɩɨɩɭɥɹɪɧɢɯ� ɫɟɪɟɞ� ɫɬɭɞɟɧɬɫɶɤɨʀ� ɦɨɥɨɞɿ� ɜɢɞɿɜ� ɫɩɨɪɬɭ� ɬɚ� ɪɭɯɨɜɨʀ�
ɚɤɬɢɜɧɨɫɬɿ�ɬɨɳɨ��ɬɚ�ɩɪɨɛɥɟɦɧɨ�ɩɨɲɭɤɨɜɿ��ɜɢɪɿɲɟɧɧɹ�ɫɢɬɭɚɰɿɣɧɢɯ�ɡɚɜɞɚɧɶ��ɞɢɫɤɭɫɿɹ��ɩɪɟɡɟɧɬɚɰɿɹ��ɪɨɛɨɬɚ�
ɭ�ɫɤɥɚɞɿ�ɦɚɥɢɯ�ɝɪɭɩ��ɮɨɪɦɢ�ɬɚ�ɦɟɬɨɞɢ�ɡɚɥɭɱɟɧɧɹ�ɫɬɭɞɟɧɬɿɜ�ɞɨ�ɮɿɡɤɭɥɶɬɭɪɧɨ�ɨɡɞɨɪɨɜɱɨʀ�ɞɿɹɥɶɧɨɫɬɿ��

ɍ� ɩɿɞɝɨɬɨɜɱɿɣ� ɱɚɫɬɢɧɿ� ɩɪɚɤɬɢɱɧɢɯ� ɡɚɧɹɬɶ� ɬɟɨɪɟɬɢɱɧɢɣ� ɦɚɬɟɪɿɚɥ� ɩɨɞɚɜɚɜɫɹ� ɭ� ɜɢɝɥɹɞɿ� ɛɟɫɿɞ��
ɤɨɪɨɬɤɢɯ� ɩɨɜɿɞɨɦɥɟɧɶ� ���±��� ɯɜ��� ɬɪɟɧɿɧɝɿɜ�� Ɂ� ɰɿɽɸ� ɦɟɬɨɸ� ɜ� ɟɤɫɩɟɪɢɦɟɧɬɚɥɶɧɢɯ� ɝɪɭɩɚɯ� ɫɬɜɨɪɸɜɚɥɨɫɹ�
ɬɚɤɟ� ɿɧɮɨɪɦɚɰɿɣɧɟ� ɫɟɪɟɞɨɜɢɳɟ�� ɭ� ɹɤɨɦɭ� ɫɬɭɞɟɧɬɢ� ɧɟ� ɬɿɥɶɤɢ� ɡɞɨɛɭɜɚɥɢ� ɡɧɚɧɧɹ�� ɚ� ɣ� ɧɚɜɱɚɥɢɫɹ�
ɡɚɫɬɨɫɨɜɭɜɚɬɢ� ʀɯ� ɧɚ� ɩɪɚɤɬɢɰɿ�� ɉɿɞ� ɱɚɫ� ɬɪɟɧɿɧɝɨɜɢɯ� ɡɚɧɹɬɶ� ɜɢɤɨɪɢɫɬɨɜɭɜɚɥɢɫɹ� ɿɧɬɟɪɚɤɬɢɜɧɿ� ɦɟɬɨɞɢ�
ɧɚɜɱɚɧɧɹ�� ɞɥɹ� ɧɚɞɚɧɧɹ� ɿɧɮɨɪɦɚɰɿʀ� ± ɩɨɜɿɞɨɦɥɟɧɧɹ�� ɦɿɧɿ�ɥɟɤɰɿʀ� ɞɥɹ� ɜɢɫɥɨɜɥɸɜɚɧɧɹ� ɨɫɨɛɢɫɬɢɯ� ɞɭɦɨɤ�
ɭɱɚɫɧɢɤɿɜ� ɬɪɟɧɿɧɝɭ� ɬɚ� ɜɢɹɜɥɟɧɧɹ� ɥɨɝɿɱɧɢɯ� ɡɜ¶ɹɡɤɿɜ� ± ɞɢɫɤɭɫɿʀ� ɞɥɹ� ɚɤɬɢɜɧɨɝɨ� ɨɛɦɿɧɭ� ɿɧɮɨɪɦɚɰɿɣɧɢɦ�
ɞɨɫɜɿɞɨɦ�± ɨɛɝɨɜɨɪɟɧɧɹ��



ǿȁȅǮǿǻǥ�ǽǾǼǯǹǳǺǶ�ǵǲǼǾǼǰ·ȍ�ȀǮ�ǵǲǼǾǼǰǼǱǼ�ǿǽǼǿǼǯȁ�ǴǶȀȀȍ�
ȁ�ǽǳǲǮǱǼǱǥȅǻǥǷ�ǼǿǰǥȀǥ

���

ȼɟɥɢɤɚ� ɭɜɚɝɚ� ɩɪɢɞɿɥɹɥɚɫɹ� ɩɿɞɜɢɳɟɧɧɸ� ɟɮɟɤɬɢɜɧɨɫɬɿ� ɩɪɨɰɟɫɭ� ɮɿɡɢɱɧɨɝɨ� ɜɢɯɨɜɚɧɧɹ� ɫɬɭɞɟɧɬɿɜ�
ɲɥɹɯɨɦ� ɜɩɪɨɜɚɞɠɟɧɧɹ� ɜ� ɨɫɜɿɬɧɿɣ� ɩɪɨɰɟɫ� ɿɧɮɨɪɦɚɰɿɣɧɨ�ɤɨɦɭɧɿɤɚɰɿɣɧɢɯ� ɬɟɯɧɨɥɨɝɿɣ� ȱɧɮɨɪɦɚɰɿɣɧɨ�
ɤɨɦɭɧɿɤɚɰɿɣɧɿ�ɬɟɯɧɨɥɨɝɿʀ�ɩɪɟɞɫɬɚɜɥɟɧɿ�ɦɭɥɶɬɢɦɟɞɿɣɧɢɦɢ�ɬɟɯɧɨɥɨɝɿɹɦɢ�ɬɚ�ɫɢɫɬɟɦɨɸ�ȱɧɬɟɪɧɟɬ��ȼɿɪɬɭɚɥɶɧɟ�
ɨɫɜɿɬɧɽ� ɫɟɪɟɞɨɜɢɳɟ� ɭɧɿɜɟɪɫɢɬɟɬɭ� ɹɤ� ɫɜɨɽɪɿɞɧɚ� ɫɢɫɬɟɦɚ :HE�ɫɟɪɜɿɫɿɜ� ɬɚ� ɟɥɟɤɬɪɨɧɧɨɝɨ� ɧɚɜɱɚɥɶɧɨɝɨ
ɤɨɧɬɟɧɬɭ� ɞɚɥɚ� ɡɦɨɝɭ� ɫɬɭɞɟɧɬɚɦ ɩɨɫɬɿɣɧɨ�ɧɚɜɱɚɬɢɫɹ� ɧɟɡɚɥɟɠɧɨ�ɜɿɞ�ɦɿɫɰɹ�ɩɟɪɟɛɭɜɚɧɧɹ� ɬɚ� ɭ� ɡɪɭɱɧɢɣ�ɞɥɹ�
ɫɟɛɟ� ɱɚɫ�� ɐɟ� ɞɨɡɜɨɥɢɥɨ� ɡɚɛɟɡɩɟɱɢɬɢ� ɜɢɫɨɤɭ� ɟɮɟɤɬɢɜɧɿɫɬɶ� ɨɪɝɚɧɿɡɚɰɿʀ ɫɚɦɨɫɬɿɣɧɨʀ� ɮɿɡɤɭɥɶɬɭɪɧɨ�
ɨɡɞɨɪɨɜɱɨʀ�ɪɨɛɨɬɢ�ɫɬɭɞɟɧɬɿɜ� ɬɚ ɪɨɡɜ¶ɹɡɭɜɚɬɢ�ɞɟɹɤɿ�ɧɚɜɱɚɥɶɧɿ� ɡɚɜɞɚɧɧɹ� ɛɿɥɶɲ�ɟɮɟɤɬɢɜɧɨ� ɬɚ�ɨɩɟɪɚɬɢɜɧɨ��
Ɉɫɧɨɜɧɿ�ɧɚɩɪɹɦɢ�ɪɨɛɨɬɢ�ɧɚ�ɩɟɪɲɨɦɭ�ɟɬɚɩɿ��ɡɧɚɣɨɦɫɬɜɨ�ɫɬɭɞɟɧɬɿɜ�ɿɡ�ɨɫɧɨɜɧɢɦ�ɞɨɦɟɧɨɦ�ɭɧɿɜɟɪɫɢɬɟɬɭ�ɬɚ�
ɣɨɝɨ� ɫɚɣɬɚɦɢ� ɜɿɪɬɭɚɥɶɧɿ� ɟɤɫɤɭɪɫɿʀ� ɭɧɿɜɟɪɫɢɬɟɬɨɦ� ɪɟɽɫɬɪɚɰɿɹ� ɬɚ� ɮɨɪɦɭɜɚɧɧɹ� ɨɫɧɨɜɧɢɯ� ɧɚɜɢɱɨɤ�
ɫɚɦɨɫɬɿɣɧɨʀ� ɪɨɛɨɬɢ� ɜ� ɫɢɫɬɟɦɿ� 0RRGOH� ɚɞɚɩɬɚɰɿɹ� ɞɨ� ɜɢɤɨɪɢɫɬɚɧɧɹ� ɿɧɮɨɪɦɚɰɿɣɧɨʀ� ɛɚɡɢ� ɞɚɧɢɯ� ɪɿɜɧɹ�
ɫɨɦɚɬɢɱɧɨɝɨ� ɡɞɨɪɨɜ¶ɹ� ɫɬɭɞɟɧɬɿɜ� ɬɚ� ɚɜɬɨɪɫɶɤɢɯ� ɤɨɦɩ¶ɸɬɟɪɧɢɯ� ɩɪɨɝɪɚɦ� ɡɧɚɣɨɦɫɬɜɨ� ɡ� ɦɨɠɥɢɜɨɫɬɹɦɢ�
ɟɥɟɤɬɪɨɧɧɨʀ� ɛɿɛɥɿɨɬɟɤɢ� ɭɧɿɜɟɪɫɢɬɟɬɭ� ɩɨɝɥɢɛɥɟɧɧɹ� ɧɚɜɢɱɨɤ� ɪɨɛɨɬɢ� ɡ� ɩɨɲɭɤɨɜɢɦɢ� ɫɢɫɬɟɦɚɦɢ��
ɛɿɛɥɿɨɬɟɱɧɢɦɢ�ɤɚɬɚɥɨɝɚɦɢ�ɬɚ� ɤɨɪɩɨɪɚɬɢɜɧɨɸ�ɩɨɲɬɨɸ�ɜɢɤɥɚɞɚɱɚ� ɡ�ɦɟɬɨɸ� ɿɧɮɨɪɦɭɜɚɧɧɹ�ɬɚ� ɡɜɿɬɧɨɫɬɿ�ɩɨ�
ɪɟɡɭɥɶɬɚɬɚɦ�ɫɚɦɨɫɬɿɣɧɨʀ�ɪɨɛɨɬɢ��

Ɋɨɡɪɨɛɥɟɧɿ� ɬɚ� ɚɤɬɢɜɧɨ� ɜɢɤɨɪɢɫɬɨɜɭɸɬɶɫɹ� ɜ� ɨɫɜɿɬɧɶɨɦɭ� ɩɪɨɰɟɫɿ� ɟɥɟɤɬɪɨɧɧɿ� ɧɚɜɱɚɥɶɧɿ� ɡɚɫɨɛɢ��
ɩɪɚɤɬɢɤɭɦɢ�� ɤɨɦɩ¶ɸɬɟɪɧɿ� ɩɪɨɝɪɚɦɢ�� ɋɭɤɭɩɧɿɫɬɶ� ɩɨɤɚɡɧɢɤɿɜ� ɫɬɚɧɭ� ɡɞɨɪɨɜ¶ɹ�� ɚɧɬɪɨɩɨɦɟɬɪɢɱɧɢɯ�
ɯɚɪɚɤɬɟɪɢɫɬɢɤ�� ɮɭɧɤɰɿɨɧɚɥɶɧɢɯ� ɦɨɠɥɢɜɨɫɬɟɣ�� ɹɤɿ� ɨɰɿɧɸɜɚɥɢɫɹ� ɡɚ� ɞɨɩɨɦɨɝɨɸ� ɤɨɦɩ¶ɸɬɟɪɧɨʀ� ɩɪɨɝɪɚɦɢ�
©Ɉɰɿɧɤɚ� ɪɿɜɧɹ� ɫɨɦɚɬɢɱɧɨɝɨ� ɡɞɨɪɨɜ¶ɹ� ɫɬɭɞɟɧɬɿɜª�� ɮɿɡɢɱɧɨʀ� ɩɿɞɝɨɬɨɜɥɟɧɨɫɬɿ�� ɩɫɢɯɨɟɦɨɰɿɣɧɨɝɨ� ɫɬɚɧɭ�
ɪɨɡɝɥɹɞɚɥɢɫɹ� ɹɤ� ɫɤɥɚɞɨɜɿ� ɩɫɢɯɨɮɿɡɢɱɧɨɝɨ� ɪɨɡɜɢɬɤɭ� ɫɬɭɞɟɧɬɚ�� Ɉɬɪɢɦɚɧɿ� ɞɚɧɿ� ɞɨɡɜɨɥɹɥɢ� ɨɛ¶ɽɤɬɢɜɧɨ�
ɨɰɿɧɢɬɢ� ɮɭɧɤɰɿɨɧɚɥɶɧɢɣ� ɫɬɚɧ� ɨɪɝɚɧɿɡɦɭ�� ɩɨɬɨɱɧɢɣ� ɪɿɜɟɧɶ� ɪɨɡɜɢɬɤɭ� ɩɫɢɯɨɮɿɡɢɱɧɢɯ� ɹɤɨɫɬɟɣ�� ɜɚɠɥɢɜɢɯ�
ɞɥɹ� ɨɜɨɥɨɞɿɧɧɹ� ɩɪɨɮɟɫɿɣɧɨɸ� ɦɚɣɫɬɟɪɧɿɫɬɸ� ɬɚ� ɜɢɤɨɪɢɫɬɨɜɭɜɚɥɢɫɹ� ɞɥɹ� ɰɿɥɟɫɩɪɹɦɨɜɚɧɨɝɨ� ɩɿɞɛɨɪɭ�
ɮɿɡɢɱɧɢɯ� ɜɩɪɚɜ� ɿɡ� ɦɟɬɨɸ� ɪɨɡɜɢɬɤɭ� ɿ� ɤɨɪɟɤɰɿʀ� ɩɪɨɮɟɫɿɣɧɨ�ɡɧɚɱɭɳɢɯ� ɹɤɨɫɬɟɣ�� Ⱦɢɧɚɦɿɤɚ� ɩɨɤɚɡɧɢɤɿɜ�
ɫɥɭɝɭɜɚɥɚ�ɤɨɧɬɪɨɥɟɦ�ɟɮɟɤɬɢɜɧɨɫɬɿ�ɮɿɡɢɱɧɨɝɨ�ɜɢɯɨɜɚɧɧɹ�ɫɬɭɞɟɧɬɿɜ�

Ⱦɥɹ�ɨɰɿɧɸɜɚɧɧɹ�ɜɚɥɟɨɥɨɝɿɱɧɨʀ�ɨɫɜɿɱɟɧɨɫɬɿ�ɫɬɭɞɟɧɬɿɜ�ɜɢɤɨɪɢɫɬɨɜɭɜɚɜɫɹ�ɦɟɬɨɞ�ɬɟɫɬɭɜɚɧɧɹ�ɡ�ɩɢɬɚɧɶ�
ɨɪɝɚɧɿɡɚɰɿʀ� ɡɞɨɪɨɜɨɝɨ� ɫɩɨɫɨɛɭ� ɠɢɬɬɹ�� ɡɚɫɨɛɿɜ� ɿ� ɦɟɬɨɞɿɜ� ɩɿɞɜɢɳɟɧɧɹ� ɩɪɚɰɟɡɞɚɬɧɨɫɬɿ�� ɩɪɨɮɿɥɚɤɬɢɤɢ� ɬɚ�
ɪɟɚɛɿɥɿɬɚɰɿʀ� ɩɪɨɮɟɫɿɣɧɢɯ� ɡɚɯɜɨɪɸɜɚɧɶ� ɬɨɳɨ� ɡɚ� ɞɨɩɨɦɨɝɨɸ� ɤɨɦɩ¶ɸɬɟɪɧɨʀ� ɩɪɨɝɪɚɦɢ� ©ɌHVW�,ª� >�@� ɚɛɨ�
ɡɚɯɢɫɬɭ�ɪɟɮɟɪɚɬɭ�ɧɚ�ɨɛɪɚɧɭ�ɬɟɦɭ��

Ⱦɥɹ�ɧɚɪɨɳɭɜɚɧɧɹ�ɦɨɠɥɢɜɨɫɬɟɣ� ɿɧɮɨɪɦɚɰɿɣɧɨ�ɤɨɦɭɧɿɤɚɰɿɣɧɨɝɨ�ɫɟɪɟɞɨɜɢɳɚ�ɡɚɤɥɚɞɭ�ɜɢɳɨʀ�ɨɫɜɿɬɢ�
�ɁȼɈ�� ɛɭɥɨ� ɫɬɜɨɪɟɧɨ� ɟɥɟɤɬɪɨɧɧɢɣ� ɚɪɯɿɜ� ɧɚɭɤɨɜɢɯ� ɩɪɚɰɶ� ɜɢɤɥɚɞɚɱɿɜ� ɭɧɿɜɟɪɫɢɬɟɬɭ�� Ɂɚ� ɞɨɩɨɦɨɝɨɸ�
ɡɜɟɞɟɧɨɝɨ�ɟɥɟɤɬɪɨɧɧɨɝɨ�ɤɚɬɚɥɨɝɭ�ɫɬɭɞɟɧɬɢ�ɡɞɿɣɫɧɸɜɚɥɢ�ɩɨɲɭɤ�ɞɨɤɭɦɟɧɬɿɜ��ɩɟɪɟɝɥɹɞɚɥɢ�ɿɧɮɨɪɦɚɰɿɸ�ɩɪɨ�
ɧɢɯ�� ɧɚɤɨɩɢɱɭɜɚɥɢ� ɬɚ� ɪɨɡɞɪɭɤɨɜɭɜɚɥɢ� ɧɟɨɛɯɿɞɧɭ� ɥɿɬɟɪɚɬɭɪɭ�� ȼ� ɭɧɿɜɟɪɫɢɬɟɬɿ� ɜ� ɟɥɟɤɬɪɨɧɧɢɣ� ɮɨɪɦɚɬ�
ɩɟɪɟɜɟɞɟɧɨ� ɛɿɥɶɲɿɫɬɶ� ɧɚɭɤɨɜɢɯ� ɿ� ɦɟɬɨɞɢɱɧɢɯ� ɪɨɡɪɨɛɨɤ� ɚɜɬɨɪɚ��ɐɢɮɪɨɜɢɣ� ɪɟɩɨɡɢɬɨɪɿɣ� ɭɧɿɜɟɪɫɢɬɟɬɭ� ɧɚ�
ɫɬɨɪɿɧɰɿ� ɚɜɬɨɪɚ� ©Ʉɭɡɧɽɰɨɜɚ� Ɉ� Ɍ�ª� ɩɨɟɬɚɩɧɨ� ɞɨɩɨɜɧɸɜɚɜɫɹ� ɧɚɜɱɚɥɶɧɨ�ɦɟɬɨɞɢɱɧɨɸ� ɥɿɬɟɪɚɬɭɪɨɸ� ɬɚ�
ɤɨɦɩɥɟɤɫɨɦ� ɫɭɩɪɨɜɿɞɧɢɯ� ɦɚɬɟɪɿɚɥɿɜ� �KWWS���HS��QXZP�HGX�XD�YLHZ�FUHDWRUV�  ���$  ����  ����  
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ɮɿɡɢɱɧɨɝɨ� ɜɢɯɨɜɚɧɧɹ� ɇɍȼȽɉ� �KWWS���QXZP�HGX�XD�NDI�IY�� ɧɚɜɩɪɨɬɢ� ɩɪɿɡɜɢɳɚ� ɜɢɤɥɚɞɚɱɚ� ɪɨɡɬɚɲɨɜɚɧɢɣ�
ɮɚɣɥ��ɳɨ�ɜɿɞɨɛɪɚɠɚɽ�ɫɬɚɬɢɫɬɢɤɭ�ɡɚɜɚɧɬɚɠɟɧɶ�ɣɨɝɨ�ɧɚɜɱɚɥɶɧɨ�ɦɟɬɨɞɢɱɧɢɯ�ɩɪɚɰɶ��KWWS���HS��QXZP�HGX�XD�
FJL�VWDWV�UHSRUW�DXWKRUV��F���G�������G���D���D����FHE������� ɹɤɚ� ɦɚɽ� ɬɟɧɞɟɧɰɿɸ� ɞɨ� ɡɪɨɫɬɚɧɧɹ�
ȼɢɤɨɪɢɫɬɚɧɧɹ�ɫɚɣɬɭ�ɫɩɪɢɹɥɨ�ɚɤɬɢɜɿɡɚɰɿʀ�ɪɨɛɨɬɢ�ɜ�ɿɧɮɨɪɦɚɰɿɣɧɨɦɭ�ɩɪɨɫɬɨɪɿ��ɜɿɥɶɧɨɦɭ�ɞɨɫɬɭɩɭ�ɫɬɭɞɟɧɬɿɜ�
ɞɨ�ɜɫɿɯ�ɧɚɜɱɚɥɶɧɨ�ɦɟɬɨɞɢɱɧɢɯ�ɩɪɚɰɶ��ɫɬɜɨɪɸɜɚɥɨ�ɦɨɠɥɢɜɿɫɬɶ� ɿɧɞɢɜɿɞɭɚɥɶɧɨʀ�ɬɪɚɽɤɬɨɪɿʀ�ɨɡɧɚɣɨɦɥɟɧɧɹ�ɡ�
ɧɚɜɱɚɥɶɧɢɦ�ɦɚɬɟɪɿɚɥɨɦ��ɨɰɿɧɸɜɚɧɧɹ�ɣɨɝɨ�ɡɚɫɜɨɽɧɧɹ�

ɋɬɜɨɪɟɧɧɹ�ɜɥɚɫɧɨɝɨ�ɟɥɟɤɬɪɨɧɧɨɝɨ�ɩɪɨɮɿɥɸ�ɧɚ�ɫɬɨɪɿɧɰɿ�ɤɚɮɟɞɪɢ�ɮɿɡɢɱɧɨɝɨ�ɜɢɯɨɜɚɧɧɹ�ɇɍȼȽɉ�ɬɚ�
ɜɥɚɫɧɨɝɨ� ɤɚɛɿɧɟɬɭ� ɭ� 0RRGOH� ɫɩɪɢɹɥɨ� ɨɩɨɜɿɳɟɧɧɸ� ɫɬɭɞɟɧɬɿɜ� ɳɨɞɨ� ɨɪɝɚɧɿɡɚɰɿʀ� ɪɨɛɨɬɢ�� ɡɚɛɟɡɩɟɱɟɧɧɸ�
ɜɧɭɬɪɿɲɧɿɯ� ɬɚ� ɡɨɜɧɿɲɧɿɯ� ɤɨɦɭɧɿɤɚɰɿɣ�� ɉɪɨɬɹɝɨɦ� ɧɚɜɱɚɧɧɹ� ɫɢɫɬɟɦɚɬɢɱɧɨ� ɡɞɿɣɫɧɸɜɚɥɨɫɹ� ɭɩɪɚɜɥɿɧɧɹ�
ɮɿɡɤɭɥɶɬɭɪɧɨ�ɨɡɞɨɪɨɜɱɨɸ�ɞɿɹɥɶɧɿɫɬɸ�ɬɚ�ɿɧɮɨɪɦɚɰɿɣɧɚ�ɩɿɞɬɪɢɦɤɚ�ɭ�ɜɢɝɥɹɞɿ�ɤɨɧɫɭɥɶɬɚɰɿɣ�ɫɬɭɞɟɧɬɿɜ��ɳɨ�ɡɚ�
ɫɬɚɧɨɦ� ɡɞɨɪɨɜ¶ɹ� ɡɜɿɥɶɧɟɧɿ� ɜɿɞ� ɩɪɚɤɬɢɱɧɢɯ� ɡɚɧɹɬɶ� ɿɡ� ɮɿɡɢɱɧɨɝɨ� ɜɢɯɨɜɚɧɧɹ�� Ⱦɥɹ� ɫɚɦɨɫɬɿɣɧɨʀ� ɪɨɛɨɬɢ�
ɧɚɞɚɜɚɥɢɫɹ� ɩɥɚɧɢ�� ɡɦɿɫɬ� ɨɡɞɨɪɨɜɱɢɯ� ɬɪɟɧɭɜɚɧɶ�� ɜɿɞɛɭɜɚɥɨɫɹ� ɤɨɧɫɭɥɶɬɭɜɚɧɧɹ� ɫɬɭɞɟɧɬɿɜ� ɡɚ� ɞɨɩɨɦɨɝɨɸ�
ɤɨɪɩɨɪɚɬɢɜɧɨʀ�ɩɨɲɬɢ�

ɉɪɨɝɪɚɦɢ� 3RZHU3RLQW� ɜɢɤɨɪɢɫɬɨɜɭɜɚɥɢɫɹ� ɞɥɹ� ɫɬɜɨɪɟɧɧɹ� ɬɚ� ɞɟɦɨɧɫɬɪɚɰɿʀ� ɩɪɟɡɟɧɬɚɰɿɣ� ɡ� ɦɟɬɨɸ�
ɜɞɨɫɤɨɧɚɥɟɧɧɹ� ɩɪɚɤɬɢɱɧɢɯ� ɜɦɿɧɶ�� Ⱥɜɬɨɪɨɦ� ɪɨɡɪɨɛɥɟɧɨ� ɩɪɟɡɟɧɬɚɰɿɣɧɨ�ɦɭɥɶɬɢɦɟɞɿɣɧɟ� ɡɚɛɟɡɩɟɱɟɧɧɹ�
ɨɫɜɿɬɧɶɨɝɨ�ɩɪɨɰɟɫɭ�ɞɥɹ�ɫɚɦɨɫɬɿɣɧɨʀ�ɩɿɞɝɨɬɨɜɤɢ�ɞɨ�ɮɿɡɤɭɥɶɬɭɪɧɨ�ɨɡɞɨɪɨɜɱɢɯ�ɡɚɧɹɬɶ��ɳɨ�ɜɤɥɸɱɚɽ�ɫɥɚɣɞ�
ɩɪɟɡɟɧɬɚɰɿʀ� ɡɚ� ɬɟɦɚɦɢ�� ȼɿɞɟɨɦɚɬɟɪɿɚɥɢ�� ɤɿɧɨɝɪɚɦɢ� ɿ� ɦɚɥɸɧɤɢ� ɡɧɚɱɧɨ� ɩɿɞɜɢɳɭɜɚɥɢ� ɧɚɨɱɧɿɫɬɶ� ɩɨɞɚɧɨɝɨ�
ɦɚɬɟɪɿɚɥɭ�� ȼɢɤɨɧɚɧɿ� ɭ� ɇɌɆ/�ɤɨɞɿ�� ɜɨɧɢ� ɪɨɡɦɿɳɭɜɚɥɢɫɹ� ɜ� ɦɟɪɟɠɿ� ɚɛɨ� ɩɨɲɢɪɸɜɚɥɢɫɹ� ɧɚ� ɋ'�ɞɢɫɤɚɯ��
ɉɪɢɡɧɚɱɟɧɧɹ� ɦɟɬɨɞɢɱɧɨɝɨ� ɡɚɛɟɡɩɟɱɟɧɧɹ� ɩɨɥɹɝɚɽ� ɜ� ɬɨɦɭ�� ɳɨɛ� ɡɞɿɣɫɧɸɜɚɬɢ ɿɧɮɨɪɦɚɰɿɣɧɭ� ɩɿɞɬɪɢɦɤɭ�
ɫɬɭɞɟɧɬɿɜ�� ɹɤɿ� ɜɢɜɱɚɸɬɶ� ɤɭɪɫ� ɿɡ� ɞɚɧɨʀ� ɞɢɫɰɢɩɥɿɧɢ� ɫɚɦɨɫɬɿɣɧɨ�� ɩɪɢɫɤɨɪɢɬɢ� ɩɪɨɰɟɫ� ɡɚɩɚɦ¶ɹɬɨɜɭɜɚɧɧɹ�
ɿɧɮɨɪɦɚɰɿʀ� ɡɚɜɞɹɤɢ� ɡɪɭɱɧɨɦɭ� ɿɧɬɟɪɮɟɣɫɭ�� ɧɚɞɚɬɢ� ɞɨɩɨɦɨɝɭ� ɜ� ɨɜɨɥɨɞɿɧɧɿ� ɩɪɚɤɬɢɱɧɢɦɢ� ɩɪɢɣɨɦɚɦɢ�
ɡɚɜɞɹɤɢ�ɜɛɭɞɨɜɚɧɨɦɭ�ɜɿɞɟɨ��ɡɞɿɣɫɧɢɬɢ�ɦɟɬɨɞɢɱɧɭ�ɞɨɩɨɦɨɝɭ��

Ɉɫɧɨɜɨɸ�ɨɧɨɜɥɟɧɨʀ�ɦɟɬɨɞɢɱɧɨʀ�ɫɢɫɬɟɦɢ�ɡɚɫɬɨɫɭɜɚɧɧɹ�ɨɡɞɨɪɨɜɱɢɯ�ɬɟɯɧɨɥɨɝɿɣ�ɭ�ɩɪɨɰɟɫɿ�ɮɿɡɢɱɧɨɝɨ�
ɜɢɯɨɜɚɧɧɹ� ɽ� ɫɬɜɨɪɟɧɿ� ɞɢɫɬɚɧɰɿɣɧɿ� ɫɩɟɰɤɭɪɫɢ� ©ɉɪɨɮɟɫɿɣɧɨ�ɩɪɢɤɥɚɞɧɚ�ɮɿɡɢɱɧɚ� ɩɿɞɝɨɬɨɜɤɚ� ɫɬɭɞɟɧɬɿɜª� ɬɚ�
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ɨɫɜɿɬɢ�ɽ�ɡɚɩɪɨɜɚɞɠɟɧɧɹ�ɫɩɟɰɿɚɥɶɧɨɝɨ�ɫɢɥɥɚɛɭɫɭ��6\OODEXV� ± ɪɨɛɨɱɨʀ�ɩɪɨɝɪɚɦɢ�ɞɥɹ�ɫɬɭɞɟɧɬɿɜ��ɹɤɚ�ɦɿɫɬɢɬɶ�
ɦɟɬɭ�ɬɚ�ɡɚɜɞɚɧɧɹ�ɤɭɪɫɭ��ɚɧɨɬɚɰɿɸ��ɬɟɦɢ�ɿ�ɬɪɢɜɚɥɿɫɬɶ�ɤɨɠɧɨɝɨ�ɡɚɧɹɬɬɹ��ɡɚɜɞɚɧɧɹ�ɞɥɹ�ɫɚɦɨɫɬɿɣɧɨʀ�ɪɨɛɨɬɢ��
ɝɪɚɮɿɤ�ɤɨɧɫɭɥɶɬɚɰɿɣ��ɧɚɭɤɨɜɨ�ɞɨɫɥɿɞɧɿ�ɡɚɜɞɚɧɧɹ��ɜɢɦɨɝɢ�ɜɢɤɥɚɞɚɱɚ��ɤɪɢɬɟɪɿʀ�ɨɰɿɧɸɜɚɧɧɹ�

Ɉɫɧɨɜɧɢɦɢ� ɜɢɞɚɦɢ ɪɭɯɨɜɨʀ� ɚɤɬɢɜɧɨɫɬɿ� ɜɢɫɬɭɩɚɥɢ� ɨɡɞɨɪɨɜɱɚ� ɯɨɞɶɛɚ� ɿ� ɛɿɝ�� ɞɢɯɚɥɶɧɿ� ɜɩɪɚɜɢ� ɬɚ�
ɟɥɟɦɟɧɬɢ� ɮɿɬɧɟɫ�ɣɨɝɢ�� ɨɡɞɨɪɨɜɱɚ� ɚɟɪɨɛɿɤɚ�� ɪɭɯɥɢɜɿ� ɬɚ� ɟɥɟɦɟɧɬɢ� ɫɩɨɪɬɢɜɧɢɯ� ɿɝɨɪ� ɡɚɝɚɥɶɧɨɪɨɡɜɢɜɚɸɱɿ�
ɜɩɪɚɜɢ� ɹɤ�ɞɨɞɚɬɤɨɜɿ�± ɫɢɥɨɜɿ�ɜɩɪɚɜɢ�ɡ�ɧɟɜɟɥɢɤɢɦɢ�ɨɛɬɹɠɟɧɧɹɦɢ��ɧɚ�ɪɨɡɜɢɬɨɤ�ɜɥɚɫɧɟ�ɫɢɥɨɜɢɯ ɡɞɿɛɧɨɫɬɟɣ�
ɿ� ɫɢɥɨɜɨʀ� ɜɢɬɪɢɜɚɥɨɫɬɿ�� ɰɢɤɥɿɱɧɿ� ɜɩɪɚɜɢ� ɧɚ� ɤɚɪɞɿɨɬɪɟɧɚɠɟɪɚɯ� �ɛɿɝɨɜɿɣ� ɞɨɪɿɠɰɿ�� ɜɟɥɨ� ɬɚ� ɟɥɿɩɬɢɱɧɨɦɭ�
ɬɪɟɧɚɠɟɪɚɯ�� ɨɡɞɨɪɨɜɱɟ� ɩɥɚɜɚɧɧɹ�� ɜɟɥɨɩɪɨɝɭɥɹɧɤɢ� ɿ� ɬɭɪɢɡɦ� ɤɨɦɩɥɟɤɫɢ� ɥɿɤɭɜɚɥɶɧɨʀ�ɮɿɡɢɱɧɨʀ� ɤɭɥɶɬɭɪɢ�
ɮɿɡɢɱɧɿ� ɜɩɪɚɜɢ� ɧɚ� ɧɟɫɬɚɛɿɥɶɧɢɯ� ɩɨɜɟɪɯɧɹɯ� �ɮɿɬɛɨɥɚɯ�� ɩɿɜɫɮɟɪɿ� ©ɛɨɫɭª�� ɧɚ� ɪɨɡɜɢɬɨɤ� ɫɢɥɨɜɢɯ� ɿ�
ɤɨɨɪɞɢɧɚɰɿɣɧɢɯ�ɡɞɿɛɧɨɫɬɟɣ�>���F����±����ɫ�����±���@�

ɉɿɞ�ɱɚɫ�ɪɨɡɪɨɛɤɢ�ɿɧɞɢɜɿɞɭɚɥɶɧɢɯ�ɨɡɞɨɪɨɜɱɢɯ�ɩɪɨɝɪɚɦ�ɧɚɦɢ�ɛɭɥɨ�ɜɢɤɨɪɢɫɬɚɧɨ�ɫɯɟɦɭ�ɡɚɫɬɨɫɭɜɚɧɧɹ�
ɨɡɞɨɪɨɜɱɢɯ�ɬɟɯɧɨɥɨɝɿɣ�ɿɡ�ɜɢɤɨɪɢɫɬɚɧɧɹɦ�ɧɚɣɛɿɥɶɲ�ɩɨɩɭɥɹɪɧɢɯ�ɫɟɪɟɞ�ɫɬɭɞɟɧɬɿɜ�ɜɢɞɿɜ�ɪɭɯɨɜɨʀ�ɚɤɬɢɜɧɨɫɬɿ��
ȼ� ɪɚɦɤɚɯ� ɧɚɜɱɚɥɶɧɢɯ� ɨɡɞɨɪɨɜɱɢɯ� ɡɚɧɹɬɶ� ɧɚ� ɩɟɪɲɨɦɭ� ɪɿɜɧɿ� �ɜ� ,� ɫɟɦɟɫɬɪɿ�� ɤɥɸɱɨɜɢɦɢ� ɜɢɞɚɦɢ� ɪɭɯɨɜɨʀ�
ɚɤɬɢɜɧɨɫɬɿ�ɜɢɫɬɭɩɚɥɢ�ɞɨɡɨɜɚɧɚ�ɨɡɞɨɪɨɜɱɚ�ɯɨɞɶɛɚ�ɿ�ɛɿɝ�ɹɤ�ɧɚɣɛɿɥɶɲ�ɩɪɨɫɬɿ�ɞɥɹ�ɡɚɫɜɨɽɧɧɹ��ɇɚ�ɧɚɫɬɭɩɧɨɦɭ�
ɪɿɜɧɿ��ɭ�,,�ɫɟɦɟɫɬɪɿ��ɚɤɰɟɧɬ�ɛɭɥɨ�ɡɪɨɛɥɟɧɨ�ɧɚ�ɞɢɯɚɥɶɧɢɯ�ɜɩɪɚɜɚɯ�ɬɚ�ɟɥɟɦɟɧɬɚɯ�ɮɿɬɧɟɫ�ɣɨɝɢ��ɫɩɪɹɦɨɜɚɧɢɯ�
ɧɚ�ɭɩɪɚɜɥɿɧɧɹ�ɭɡɝɨɞɠɟɧɢɦɢ�ɞɿɹɦɢ�ɪɭɯɿɜ�ɿɡ�ɞɢɯɚɧɧɹɦ��ɚ�ɬɚɤɨɠ�ɫɢɥɨɜɢɯ�ɜɩɪɚɜɚɯ��Ⱦɥɹ�ɧɚɫɬɭɩɧɨɝɨ�ɪɿɜɧɹ��,,,�
ɫɟɦɟɫɬɪɭ��ɩɪɨɜɿɞɧɢɦ�ɡɚɫɨɛɨɦ�ɛɭɥɚ�ɨɡɞɨɪɨɜɱɚ�ɚɟɪɨɛɿɤɚ��ɩɨɛɭɞɨɜɚɧɚ�ɩɟɪɟɜɚɠɧɨ�ɧɚ ɧɚɜɢɱɤɚɯ�ɯɨɞɶɛɢ�ɿ�ɛɿɝɭ��
ȼ� ,9±9� ɫɟɦɟɫɬɪɚɯ� ɩɪɨɜɿɞɧɭ� ɪɨɥɶ� ɜɿɞɜɟɞɟɧɨ� ɪɭɯɥɢɜɢɦ� ɿɝɪɚɦ� ɡ� ɟɥɟɦɟɧɬɚɦɢ� ɫɩɨɪɬɢɜɧɢɯ� ɹɤ� ɧɚɣɛɿɥɶɲ�
ɫɤɥɚɞɧɢɦ� ɜ� ɤɨɨɪɞɢɧɚɰɿɣɧɨɦɭ� ɜɿɞɧɨɲɟɧɧɿ� ɿ� ɜ� ɩɥɚɧɿ� ɞɨɡɭɜɚɧɧɹ� ɧɚɜɚɧɬɚɠɟɧɧɹ� ɪɭɯɨɜɢɯ� ɞɿɣ�� ɚ� ɬɚɤɨɠ�
ɡɚɝɚɥɶɧɨɪɨɡɜɢɜɚɥɶɧɢɦ�ɜɩɪɚɜɚɦ��ɇɚ�ɨɫɬɚɧɧɶɨɦɭ�ɪɿɜɧɿ��ɜ�9,�ɫɟɦɟɫɬɪɿ��ɤɥɸɱɨɜɢɦ�ɜɢɞɨɦ�ɪɭɯɨɜɨʀ�ɚɤɬɢɜɧɨɫɬɿ�
ɛɭɥɚ�ɨɡɞɨɪɨɜɱɚ�ɚɟɪɨɛɿɤɚ��ɉɨɪɹɞɨɤ�ɡɚɫɬɨɫɭɜɚɧɧɹ�ɤɥɸɱɨɜɢɯ�ɜɢɞɿɜ�ɪɭɯɨɜɨʀ�ɚɤɬɢɜɧɨɫɬɿ�ɜ�ɪɚɦɤɚɯ�ɧɚɜɱɚɥɶɧɢɯ�
ɨɡɞɨɪɨɜɱɢɯ� ɡɚɧɹɬɶ� ɜɪɚɯɨɜɭɜɚɜɫɹ� ɜ� ɯɨɞɿ� ɨɪɝɚɧɿɡɚɰɿʀ� ɫɚɦɨɫɬɿɣɧɨɝɨ� ɨɡɞɨɪɨɜɱɨɝɨ� ɬɪɟɧɭɜɚɧɧɹ�� ɫɚɦɨɫɬɿɣɧɟ�
ɡɚɫɬɨɫɭɜɚɧɧɹ� ɫɬɭɞɟɧɬɚɦɢ� ɨɡɞɨɪɨɜɱɢɯ� ɜɩɪɚɜ� ɡɞɿɣɫɧɸɜɚɥɨɫɹ� ɩɿɫɥɹ� ɬɨɝɨ�� ɹɤ� ɜɨɧɢ� ɛɭɥɢ� ɡɚɫɜɨɽɧɿ� ɧɚ�
ɧɚɜɱɚɥɶɧɢɯ� ɡɚɧɹɬɬɹɯ� ɩɿɞ� ɤɨɧɬɪɨɥɟɦ� ɜɢɤɥɚɞɚɱɚ� �ɜɢɧɹɬɨɤ� ɫɬɚɧɨɜɢɥɢ� ɥɢɲɟ� ɰɢɤɥɿɱɧɿ� ɜɩɪɚɜɢ� ɧɚ�
ɤɚɪɞɿɨɬɪɟɧɚɠɟɪɚɯ�� ɡɚɫɬɨɫɭɜɚɧɧɹ� ɹɤɢɯ� ɛɭɥɨ� ɡɚɩɥɚɧɨɜɚɧɨ� ɜ� ,� ɟɤɫɩɟɪɢɦɟɧɬɚɥɶɧɨɦɭ� ɫɟɦɟɫɬɪɿ��� ȼ� ɪɚɦɤɚɯ�
ɦɚɥɢɯ�ɮɨɪɦ�ɩɪɨɜɟɞɟɧɧɹ�ɩɨɡɚɧɚɜɱɚɥɶɧɢɯ�ɡɚɧɹɬɶ�ɧɚ�ɤɨɠɧɨɦɭ�ɪɿɜɧɿ�ɡɛɟɪɿɝɚɥɢɫɹ�ɨɞɧɿ�ɣ�ɬɿ�ɠ�ɤɥɸɱɨɜɿ�ɜɢɞɢ�
ɪɭɯɨɜɨʀ� ɚɤɬɢɜɧɨɫɬɿ�� ɡɚɫɬɨɫɭɜɚɧɧɹ� ɹɤɢɯ� ɭ� ɡɚɝɚɥɶɧɿɣ� ɫɢɫɬɟɦɿ� ɞɨɩɨɜɧɸɜɚɥɨ� ɜɩɥɢɜ� ɧɚɜɱɚɥɶɧɢɯ� ɨɡɞɨɪɨɜɱɢɯ�
ɡɚɧɹɬɶ��

ȼɢɫɧɨɜɤɢ� Ɉɫɜɿɬɧɿɣ� ɩɪɨɫɬɿɪ� ɁȼɈ� ɦɚɽ� ɛɭɬɢ� ɧɚɫɢɱɟɧɢɦ� ɪɿɡɧɢɦɢ� ɮɨɪɦɚɦɢ�� ɡɚɫɨɛɚɦɢ�� ɦɟɬɨɞɚɦɢ�
ɨɪɝɚɧɿɡɚɰɿʀ� ɮɿɡɢɱɧɨɝɨ� ɜɢɯɨɜɚɧɧɹ�� ȼɫɿ� ɜɨɧɢ� ɩɨɜɢɧɧɿ� ɜɯɨɞɢɬɢ� ɜ� ɫɢɫɬɟɦɭ�� ɳɨ� ɡɚɛɟɡɩɟɱɭɽ� ɪɟɝɭɥɶɨɜɚɧɭ� ʀɯ�
ɜɡɚɽɦɨɞɿɸ��ɍɩɨɪɹɞɤɨɜɚɧɚ� ɜɡɚɽɦɨɞɿɹ� ɪɿɡɧɢɯ�ɮɨɪɦ� ɡɚɧɹɬɶ�ɮɿɡɢɱɧɢɦɢ� ɜɩɪɚɜɚɦɢ�� ɜɡɚɽɦɨɡɜ¶ɹɡɨɤ� ʀɯ� ɡɦɿɫɬɭ� ɿ�
ɭɡɝɨɞɠɟɧɿɫɬɶ�ɪɿɜɧɿɜ�ɡɚɫɬɨɫɭɜɚɧɧɹ�ɡɚɛɟɡɩɟɱɭɸɬɶ�ɤɟɪɨɜɚɧɿɫɬɶ�ɩɪɨɰɟɫɨɦ�ɮɿɡɢɱɧɨɝɨ�ɜɢɯɨɜɚɧɧɹ�ɫɬɭɞɟɧɬɿɜ��

ɉɟɪɫɩɟɤɬɢɜɢ� ɩɨɞɚɥɶɲɢɯ� ɪɨɡɜɿɞɨɤ� ɭ� ɞɚɧɨɦɭ� ɧɚɩɪɹɦɿ� Ⱥɤɬɭɚɥɶɧɢɦ� ɞɥɹ� ɩɨɞɚɥɶɲɢɯ� ɧɚɭɤɨɜɢɯ�
ɩɨɲɭɤɿɜ�ɽ�ɜɢɜɱɟɧɧɹ�ɞɨɫɜɿɞɭ�ɜɩɪɨɜɚɞɠɟɧɧɹ�ɮɨɪɦ��ɡɚɫɨɛɿɜ�ɿ�ɦɟɬɨɞɿɜ�ɡɚɫɬɨɫɭɜɚɧɧɹ�ɨɡɞɨɪɨɜɱɢɯ�ɬɟɯɧɨɥɨɝɿɣ�ɭ�
ɩɪɨɰɟɫɿ� ɮɿɡɢɱɧɨɝɨ� ɜɢɯɨɜɚɧɧɹ� ɫɬɭɞɟɧɬɿɜ ɭɧɿɜɟɪɫɢɬɟɬɿɜ� ɡɚɪɭɛɿɠɧɢɯ� ɤɪɚʀɧ� �ɋɒȺ�� Ʉɚɧɚɞɢ�� Ɏɪɚɧɰɿʀ��
ɒɜɟɣɰɚɪɿʀ��Ȼɟɥɶɝɿʀ�ɬɚ�ɿɧ����ɫɬɜɨɪɟɧɧɹ�ɟɥɟɤɬɪɨɧɧɢɯ�ɩɿɞɪɭɱɧɢɤɿɜ�ɿ�ɩɨɫɿɛɧɢɤɿɜ�

ǰȖȘȜȞȖȟȠȎțȳ�ȒȔȓȞȓșȎ

�� Ⱥɪɟɮɶɽɜ�ȼ�Ƚ��Ɉɫɧɨɜɢ� ɬɟɨɪɿʀ� ɬɚ�ɦɟɬɨɞɢɤɢ�ɮɿɡɢɱɧɨɝɨ�ɜɢɯɨɜɚɧɧɹ� �� ɩɿɞɪɭɱɧɢɤ��Ʉɚɦ¶ɹɧɟɰɶ�ɉɨɞɿɥɶɫɶɤɢɣ��
����������ɫ��

�� Ƚɪɢɛɚɧ�Ƚ�ɉ��ɀɢɬɬɽɞɿɹɥɶɧɿɫɬɶ�ɬɚ�ɪɭɯɨɜɚ�ɚɤɬɢɜɧɿɫɬɶ�ɫɬɭɞɟɧɬɿɜ���ɦɨɧɨɝɪɚɮɿɹ��ɀɢɬɨɦɢɪ������������ɫ��
�� Ⱦɭɛɚɫɟɧɸɤ Ɉ�Ⱥ�� ȱɧɧɨɜɚɰɿɣɧɿ� ɧɚɜɱɚɥɶɧɿ� ɬɟɯɧɨɥɨɝɿʀ� ± ɨɫɧɨɜɚ� ɦɨɞɟɪɧɿɡɚɰɿʀ� ɭɧɿɜɟɪɫɢɬɟɬɫɶɤɨʀ� ɨɫɜɿɬɢ� ���

Ɉɫɜɿɬɧɿ�ɿɧɧɨɜɚɰɿɣɧɿ�ɬɟɯɧɨɥɨɝɿʀ�ɭ�ɩɪɨɰɟɫɿ�ɜɢɤɥɚɞɚɧɧɹ�ɧɚɜɱɚɥɶɧɢɯ�ɞɢɫɰɢɩɥɿɧ��ɀɢɬɨɦɢɪ��������ɋ���±���
�� Ⱦɭɛɨɝɚɣ Ɉ�Ⱦ��� ɐɶɨɫɶ� Ⱥ�ȼ��� ȯɜɬɭɲɨɤ� Ɇ�ȼ�� Ɇɟɬɨɞɢɤɚ� ɮɿɡɢɱɧɨɝɨ� ɜɢɯɨɜɚɧɧɹ� ɫɬɭɞɟɧɬɿɜ� ɫɩɟɰɿɚɥɶɧɨʀ�

ɦɟɞɢɱɧɨʀ�ɝɪɭɩɢ���ɧɚɜɱ��ɩɨɫɿɛ��Ʌɭɰɶɤ������������ɫ�
�� ȿɧɰɢɤɥɨɩɟɞɿɹ�ɨɫɜɿɬɢ���Ⱥɤɚɞ��ɩɟɞ��ɧɚɭɤ�ɍɤɪɚʀɧɢ��Ʉɢʀɜ�������������ɫ�
�� Ʉɭɡɧɽɰɨɜɚ�Ɉ�Ɍ��Ɉɡɞɨɪɨɜɱɟ�ɬɪɟɧɭɜɚɧɧɹ�ɫɬɭɞɟɧɬɿɜ���ɧɚɜɱɚɥɶɧɢɣ�ɩɨɫɿɛɧɢɤ��Ʉɢʀɜ������������ɫ�
�� Ʉɭɡɧɽɰɨɜɚ Ɉ�Ɍ�� ȼɩɪɨɜɚɞɠɟɧɧɹ� ɿɧɧɨɜɚɰɿɣɧɢɯ� ɬɟɯɧɨɥɨɝɿɣ� ɜ� ɧɚɜɱɚɥɶɧɢɣ� ɩɪɨɰɟɫ� ɮɿɡɢɱɧɨɝɨ�

ɜɞɨɫɤɨɧɚɥɟɧɧɹ� ɫɬɭɞɟɧɬɿɜ� ɫɩɟɰɿɚɥɶɧɢɯ� ɦɟɞɢɱɧɢɯ� ɝɪɭɩ� ��� Ɏɿɡɢɱɧɟ� ɜɢɯɨɜɚɧɧɹ� ɬɚ� ɫɩɨɪɬ� ɭ� ɤɨɧɬɟɤɫɬɿ�
ɞɟɪɠɚɜɧɨʀ�ɩɪɨɝɪɚɦɢ�ɪɨɡɜɢɬɤɭ�ɮɿɡɢɱɧɨʀ�ɤɭɥɶɬɭɪɢ�ɜ�ɍɤɪɚʀɧɿ���ɞɨɫɜɿɞ��ɩɪɨɛɥɟɦɢ��ɩɟɪɫɩɟɤɬɢɜɢ���ɡɛ��ɧɚɭɤ��
ɩɪɚɰɶ�ȱ ȼɫɟɭɤɪɚʀɧɫɶɤɨʀ�ɧɚɭɤɨɜɨ�ɩɪɚɤɬɢɱɧɨʀ�ɤɨɧɮɟɪɟɧɰɿʀ� ��±��ɝɪɭɞɧɹ������ɪ����ɀɢɬɨɦɢɪ���ɀȾɍ� ɿɦɟɧɿ�
ȱ� Ɏɪɚɧɤɚ��ɋ� ���±����

�� Ʉɭɡɧɽɰɨɜɚ Ɉ�Ɍ��� ɉɚɫɟɜɢɱ Ⱥ�Ɇ�� ɋɢɫɬɟɦɧɿ� ɦɟɯɚɧɿɡɦɢ� ɡɚɫɬɨɫɭɜɚɧɧɹ� ɨɡɞɨɪɨɜɱɢɯ� ɬɟɯɧɨɥɨɝɿɣ� ɭ�
ɩɨɡɚɧɚɜɱɚɥɶɧɢɯ� ɮɨɪɦɚɯ� ɡɚɧɹɬɶ� ɮɿɡɢɱɧɢɦ� ɜɢɯɨɜɚɧɧɹɦ� ��� ȼɿɫɧɢɤ� ɀɢɬɨɦɢɪɫɶɤɨɝɨ� ɞɟɪɠɚɜɧɨɝɨ�
ɭɧɿɜɟɪɫɢɬɟɬɭ�ɿɦɟɧɿ�ȱ��Ɏɪɚɧɤɚ��ɋɟɪɿɹ���ɉɟɞɚɝɨɝɿɱɧɿ�ɧɚɭɤɢ� ������ȼɢɩ����������ɋ�����±����

�� Ʉɭɡɧɽɰɨɜɚ�Ɉ�Ɍ��Ɋɨɥɶ�ɫɩɟɰɤɭɪɫLɜ�ɜ�ɨɧɨɜɥɟɧɿɣ�ɦɟɬɨɞɢɱɧɿɣ�ɫɢɫɬɟɦɿ�ɡɚɫɬɨɫɭɜɚɧɧɹ�ɨɡɞɨɪɨɜɱɢɯ�ɬɟɯɧɨɥɨɝɿɣ�
ɭ� ɩɪɨɰɟɫɿ� ɮɿɡɢɱɧɨɝɨ� ɜɢɯɨɜɚɧɧɹ� ɫɬɭɞɟɧɬɿɜ� ��� ɇɚɭɤɨɜɢɣ� ɱɚɫɨɩɢɫ� ɇɚɰɿɨɧɚɥɶɧɨɝɨ� ɩɟɞɚɝɨɝɿɱɧɨɝɨ�
ɭɧɿɜɟɪɫɢɬɟɬɭ� ɿɦɟɧɿ�Ɇ� ɉ� Ⱦɪɚɝɨɦɚɧɨɜɚ�� ɋɟɪɿɹ� ��� �� ɇɚɭɤɨɜɨ�ɩɟɞɚɝɨɝɿɱɧɿ� ɩɪɨɛɥɟɦɢ� ɮɿɡɢɱɧɨʀ� ɤɭɥɶɬɭɪɢ�
�ɮɿɡɢɱɧɚ�ɤɭɥɶɬɭɪɚ�ɿ�ɫɩɨɪɬ���Ʉɢʀɜ��������ȼɢɩ���Ʉ����������ɋ� ���±����
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���Ʉɭɡɧɽɰɨɜɚ�Ɉ�Ɍ��Ɉɡɞɨɪɨɜɱɿ�ɬɟɯɧɨɥɨɝɿʀ�ɭ�ɮɿɡɢɱɧɨɦɭ�ɜɢɯɨɜɚɧɧɿ�ɫɬɭɞɟɧɬɿɜ���ɬɟɨɪɿɹ��ɦɟɬɨɞɢɤɚ��ɩɪɚɤɬɢɤɚ���
ɦɨɧɨɝɪɚɮɿɹ��Ɋɿɜɧɟ������������ɫ�

���ɇɨɫɤɨ Ɇ�Ɉ��� Ⱥɞɵɪɯɚɟɜ ɋ�Ƚ�� Ɍɟɨɪɟɬɢɤɨ�ɦɟɬɨɞɢɱɟɫɤɢɟ� ɨɫɧɨɜɵ� ɮɢɡɢɱɟɫɤɨɝɨ� ɜɨɫɩɢɬɚɧɢɹ� ɫɬɭɞɟɧɬɨɜ� ɫ�
ɨɝɪɚɧɢɱɟɧɧɵɦɢ� ɜɨɡɦɨɠɧɨɫɬɹɦɢ� ɡɞɨɪɨɜɶɹ� ��� ȼɿɫɧɢɤ� ɑɟɪɧɿɝɿɜɫɶɤɨɝɨ� ɧɚɰɿɨɧɚɥɶɧɨɝɨ� ɩɟɞɚɝɨɝɿɱɧɨɝɨ�
ɭɧɿɜɟɪɫɢɬɟɬɭ� ɿɦɟɧɿ Ɍ� Ƚ� ɒɟɜɱɟɧɤɚ�� ɋɟɪɿɹ�� ɉɟɞɚɝɨɝɿɱɧɿ� ɧɚɭɤɢ�� Ɏɿɡɢɱɧɟ� ɜɢɯɨɜɚɧɧɹ� ɬɚ� ɫɩɨɪɬ�� ������
ȼɢɩ� �����Ɍ� ,,,��ɋ� ���±����

���ɉɪɢɫɹɠɧɸɤ�ɋ�ȱ��Ɏɿɡɢɱɧɟ�ɜɢɯɨɜɚɧɧɹ���ɧɚɜɱ��ɩɨɫɿɛ��Ʉɢʀɜ������������ɫ�
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Ɍ�ɘ��Ʉɪɭɰɟɜɢɱ��Ɍ�����Ɂɚɝɚɥɶɧɿ�ɨɫɧɨɜɢ�ɬɟɨɪɿʀ�ɿ�ɦɟɬɨɞɢɤɢ�ɮɿɡɢɱɧɨɝɨ�ɜɢɯɨɜɚɧɧɹ��Ʉɢʀɜ������������ɫ�
���Ɍɟɨɪɿɹ�ɿ�ɦɟɬɨɞɢɤɚ�ɮɿɡɢɱɧɨɝɨ�ɜɢɯɨɜɚɧɧɹ���ɩɿɞɪɭɱɧɢɤ�ɞɥɹ�ɫɬɭɞ��ɜɭɡɿɜ�ɮɿɡ��ɜɢɯɨɜ��ɿ�ɫɩɨɪɬɭ��ȼ���ɬ����Ɂɚ�ɪɟɞ��

Ɍ�ɘ��Ʉɪɭɰɟɜɢɱ��Ɍ�����Ɇɟɬɨɞɢɤɚ�ɮɿɡɢɱɧɨɝɨ�ɜɢɯɨɜɚɧɧɹ�ɪɿɡɧɢɯ�ɝɪɭɩ�ɧɚɫɟɥɟɧɧɹ��Ʉɢʀɜ����������� ɫ��
���ɍɫɚɱɟɜ�ɘ�Ⱥ��� Ɂɢɧɱɟɧɤɨ�ȼ�Ȼ��� Ȼɨɧɞɚɪɟɧɤɨ�ɂ�Ȼ��ɏɚɪɚɤɬɟɪɢɫɬɢɤɚ� ɢɧɧɨɜɚɰɢɨɧɧɵɯ�ɮɨɪɦ�ɨɡɞɨɪɨɜɢɬɟɥɶ�

ɧɨɝɨ�ɩɥɚɜɚɧɢɹ����Ɏɢɡɢɱɟɫɤɚɹ�ɤɭɥɶɬɭɪɚ��ɫɩɨɪɬ�ɢ�ɡɞɨɪɨɜɶɟ���ɩɪɨɛɥɟɦɵ�ɢ�ɩɭɬɢ�ɢɯ�ɪɚɡɜɢɬɢɹ��ɑɟɛɨɤɫɚɪɵ��
������ɋ� ��±���
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7KH�DUWLFOH� UHYHDOV� WKH� IRUPV��PHDQV�DQG�PHWKRGV RI� WKH�DSSOLFDWLRQ�RI� KHDOWK� LPSURYLQJ�
WHFKQRORJLHV�LQ�WKH�SURFHVV�RI�VWXGHQWV¶�SK\VLFDO�HGXFDWLRQ��7KH�XSGDWLQJ�RI�WKH�PHWKRGLFDO�V\VWHP�
RI�WKH�DSSOLFDWLRQ�RI�KHDOWK�LPSURYLQJ�WHFKQRORJLHV�ZDV�EDVHG�RQ�WKH�UHVXOWV�RI�WKH�LQWURGXFWLRQ�RI�
YDULRXV� IRUPV�� PHWKRGV� DQG� PHDQV� RI� SK\VLFDO� HGXFDWLRQ� LQ� FRQMXQFWLRQ� ZLWK� LQQRYDWLYH�
SHGDJRJLFDO� WHFKQRORJLHV��7KH�JUHDWHVW� HIIHFW� LQ�DFKLHYLQJ�DQ�DLP�RI� WKH�PHWKRGRORJLFDO� V\VWHP�
ZDV�SRVVLEOH�SURYLGHG�WKDW�WKH\�ZHUH�FORVHO\�LQWHUFRQQHFWHG�

)RUPV�� WUDGLWLRQDO�± HGXFDWLRQDO�� H[WUD�FXUULFXODU�FODVVHV� VSHFLILF�± URXQG� WDEOHV� EUDLQ�
ULQJV��WUDLQLQJV� LQWHJUDWLYH�± UHPRWH�ZLWK�D�WHDFKHU
V�RIILFH�LQ�0RRGOH�

0HWKRGV��WUDGLWLRQDO�± H[SODQDWLRQ��FRQYHUVDWLRQ��VWRULHV��LQGHSHQGHQW�ZRUN�ZLWK�OLWHUDWXUH��
RUDO�� ZULWWHQ�� WHVW� FRQWURO� SUDFWLFDO� ± WHDFKLQJ� RI� PRWRU� DFWLRQV� �LQ� JHQHUDO�� LQ� SDUWV�� JXLGHG�
H[HUFLVHV��� LPSURYHPHQW� DQG� FRQVROLGDWLRQ� RI� PRWRU� DFWLRQV� �JDPLQJ�� FRPSHWLWLYH��� WUDLQLQJ�
�FRQWLQXRXV�� UHSHDWHG�� FRPELQHG� �WKH� PHWKRG� RI� FLUFXODU� WUDLQLQJ�� PHWKRGV� RI� DFWLYLWLHV¶�
RUJDQL]DWLRQ�DQG�ZD\V�RI�SHUIRUPLQJ�SK\VLFDO�H[HUFLVHV�LQ�FODVVHV��IURQWDO��JURXS�DQG�LQGLYLGXDO��
GHPRQVWUDWLRQ�± XVLQJ�SUHVHQWDWLRQV� LQWHUDFWLYH�± ©URXQG�WDEOHª��GLVFXVVLRQ��DQDO\VLV�RI�VSHFLILF�
VLWXDWLRQV��SUHVHQWDWLRQ��ZRUN�LQ�VPDOO�JURXSV�

0HWKRGV� RI� WHDFKLQJ�� WUDGLWLRQDO� ± WH[WERRNV�� PDQXDOV�� YLVLELOLW\� RQ� WKH� EDVLV� RI�
LQIRUPDWLRQ� DQG� FRPPXQLFDWLRQ� WHFKQRORJLHV� ± PXOWLPHGLD� PDQXDOV�� HOHFWURQLF� OHFWXUHV��
GDWDEDVHV� UHSRVLWRU\� RI� WHDFKLQJ� DQG� PHWKRGLFDO� VXSSRUW�� SUHVHQWDWLRQV�� FRPSXWHU� SURJUDPV�
PHDQV�RI�SK\VLFDO�HGXFDWLRQ�± SK\VLFDO�H[HUFLVHV��UHFUHDWLRQDO�IRUFHV�RI�QDWXUH��K\JLHQH�IDFWRUV�

0XFK� DWWHQWLRQ�ZDV� SDLG� WR� LPSURYLQJ� WKH� HIILFLHQF\� RI� WKH� SURFHVV� RI� VWXGHQWV¶� SK\VLFDO�
HGXFDWLRQ� WKURXJK� WKH� LQWURGXFWLRQ� RI� LQIRUPDWLRQ� DQG� FRPPXQLFDWLRQ� WHFKQRORJLHV� LQ� WKH�
HGXFDWLRQDO� SURFHVV�� ZKLFK� HQDEOHG� WKH� LQWURGXFWLRQ� RI� D� GLVWDQFH� OHDUQLQJ� IRUP� IRU� VWXGHQWV��
,QIRUPDWLRQ� DQG� FRPPXQLFDWLRQ� WHFKQRORJLHV� LQ� WKH� UHVHDUFK� DUH� UHSUHVHQWHG� E\� PXOWLPHGLD�
WHFKQRORJLHV�DQG�WKH�,QWHUQHW�V\VWHP��7KH�DXWKRU�GHYHORSHG�WKH�SUHVHQWDWLRQ�PXOWLPHGLD�SURYLVLRQ�
RI� WKH� HGXFDWLRQDO� SURFHVV� IRU� VHOI�WUDLQLQJ� IRU� SK\VLFDO� HGXFDWLRQ� DQG� KHDOWK�UHODWHG� DFWLYLWLHV��
ZKLFK�LQFOXGHV�SUHVHQWDWLRQV�RQ�WRSLFV�DQG�H�OHDUQLQJ�PDWHULDOV��ZRUNVKRSV��FRPSXWHU�SURJUDPV�

.H\� ZRUGV� SK\VLFDO� HGXFDWLRQ�� LQQRYDWLYH� HGXFDWLRQDO� WHFKQRORJLHV�� KHDOWK�LPSURYLQJ�
WHFKQRORJLHV��PHWKRGLFDO�V\VWHP� IRUPV��PHWKRGV��PHDQV�
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