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ɍȾɄ�������

ɋɉɈɋɈȻɕ�ɍɋɂɅȿɇɂə�ɋȼɈȾɈȼ ɂ�ɄɍɉɈɅɈȼ

əɪɟɦɟɧɤɨ�ȿ�Ⱥ�� ɤ�ɬ�ɧ���ɞɨɰ�
Ɉɞɟɫɫɤɚɹ�ɝɨɫɭɞɚɪɫɬɜɟɧɧɚɹ�ɚɤɚɞɟɦɢɹ�ɫɬɪɨɢɬɟɥɶɫɬɜɚ�ɢ�ɚɪɯɢɬɟɤɬɭɪɵ� ɝ��Ɉɞɟɫɫɚ

əɪɟɦɟɧɤɨ�ɇ�Ⱥ�� ɤ�ɬ�ɧ���ɞɨɰ�
Ɉɞɟɫɫɤɢɣ�ɧɚɰɢɨɧɚɥɶɧɵɣ�ɦɨɪɫɤɨɣ�ɭɧɢɜɟɪɫɢɬɟɬ� ɝ��Ɉɞɟɫɫɚ

ɏɚɪɚɤɬɟɪɧɵɟ� ɞɥɹ� ɥɸɛɨɝɨ� ɬɢɩɚ� ɫɜɨɞɨɜ� ɞɟɮɨɪɦɚɰɢɨɧɧɵɟ� ɬɪɟɳɢɧɵ� ɢɥɢ�
ɪɚɫɤɪɵɬɢɹ�ɲɜɨɜ� ɪɚɫɩɨɥɚɝɚɸɬɫɹ� ɜ� ɡɨɧɚɯ� ɫ� ɦɚɤɫɢɦɚɥɶɧɵɦɢ� ɪɚɫɬɹɝɢɜɚɸɳɢɦɢ�
ɢɥɢ� ɫɞɜɢɝɚɸɳɢɦɢ� ɧɚɩɪɹɠɟɧɢɹɦɢ�� ɉɟɪɜɵɣ� ɬɢɩ� ɬɪɟɳɢɧ� ɨɪɢɟɧɬɢɪɭɟɬɫɹ� �ɜ�
ɩɥɚɧɟ�� ɩɪɢɛɥɢɡɢɬɟɥɶɧɨ� ɩɟɪɩɟɧɞɢɤɭɥɹɪɧɨ� ɩɥɨɫɤɨɫɬɢ� ɞɟɮɨɪɦɚɰɢɢ�� ɜɬɨɪɨɣ�²
ɜɞɨɥɶ� ɤɨɧɬɚɤɬɨɜ� ɦɟɠɞɭ� ɪɚɡɥɢɱɧɵɦɢ� ɞɟɮɨɪɦɚɰɢɨɧɧɵɦɢ� ɛɥɨɤɚɦɢ�� ɩɨ�
ɬɟɯɧɨɥɨɝɢɱɟɫɤɢɦ�ɲɜɚɦ�ɢɥɢ�ɫɥɚɛɵɦ�ɩɟɪɟɜɹɡɤɚɦ��ɉɪɢɦɟɧɢɬɟɥɶɧɨ�ɤ�ɨɫɧɨɜɧɵɦ�
ɬɢɩɚɦ� ɫɜɨɞɨɜ� ɢ� ɨɫɧɨɜɧɵɦ� ɜɢɞɚɦ� ɞɟɮɨɪɦɚɰɢɣ� ɦɨɠɧɨ� ɜɵɞɟɥɢɬɶ� ɫɥɟɞɭɸɳɢɟ�
ɯɚɪɚɤɬɟɪɧɵɟ�ɪɚɫɩɨɥɨɠɟɧɢɹ�ɬɪɟɳɢɧ�

� ɜ� ɰɢɥɢɧɞɪɢɱɟɫɤɢɯ� ɫɜɨɞɚɯ� ɢ� ɢɯ� ɫɢɫɬɟɦɚɯ� � ɜɞɨɥɶ� ɲɟɥɵɝɢ� ɧɚ� ɧɢɠɧɟɣ�
ɩɨɜɟɪɯɧɨɫɬɢ�� ɩɨ� ɥɢɧɢɢ� ɤɨɧɬɚɤɬɚ� ɫ� ɪɚɫɩɚɥɭɛɤɚɦɢ�� ɜ ɫɢɫɬɟɦɚɯ� � ɩɨ� ɥɢɧɢɢ�
ɫɦɵɤɚɧɢɹ�ɜ�ɭɝɥɨɜɵɯ�ɱɚɫɬɹɯ�ɢ�ɜɨɤɪɭɝ�ɰɟɧɬɪɚɥɶɧɵɯ�ɫɬɨɥɛɨɜ�ɩɪɢ�ɢɯ�ɩɪɨɫɚɞɤɚɯ���

� ɜ� ɤɪɟɫɬɨɜɵɯ� ɫɜɨɞɚɯ� ɢ� ɫɢɫɬɟɦɚɯ� ² ɜɞɨɥɶ� ɨɫɢ� ɪɚɫɩɚɥɭɛɨɤ�� ɜɨɤɪɭɝ�
ɡɚɦɤɨɜɨɣ�ɱɚɫɬɢ�ɩɪɢ�ɟɺ�ɩɪɨɜɢɫɚɧɢɢ��ɩɟɪɩɟɧɞɢɤɭɥɹɪɧɨ�ɤ ɞɢɚɝɨɧɚɥɶɧɨɦɭ�ɪɟɛɪɭ�
�ɜɛɥɢɡɢ� ɨɩɨɪ��� ɩɨɩɟɪɟɤ� ɩɨɞɩɪɭɠɧɵɯ� ɚɪɨɤ�� ɜɞɨɥɶ� ɪɟɛɪɚ� �ɫ� ɩɨɫɥɟɞɭɸɳɢɦ�
ɜɵɩɚɞɟɧɢɟɦ�ɱɚɫɬɢ�ɪɚɫɩɚɥɭɛɤɢ��² ɩɪɢ�ɩɪɨɫɚɞɤɟ�ɢ�ɫɞɜɢɝɟ�ɨɩɨɪ�

� ɜ� ɫɨɦɤɧɭɬɵɯ� ɫɜɨɞɚɯ�² ɜɞɨɥɶ� ɨɛɪɚɡɭɸɳɢɯ� ɧɚ� ɜɧɟɲɧɟɣ� ɩɨɜɟɪɯɧɨɫɬɢ�
ɥɨɬɤɨɜ�ɧɚ�ɭɪɨɜɧɟ�ɩɹɬɵ�ɫɜɨɞɚ�

� ɜ� ɤɭɩɨɥɶɧɵɯ� ɫɜɨɞɚɯ� ± ɩɨ� ɦɟɪɢɞɢɨɧɚɥɶɧɨɣ� ɫɯɟɦɟ�� ɜɫɥɟɞɫɬɜɢɟ�
�ɪɚɫɩɨɥɡɚɧɢɹ��ɨɩɨɪɧɨɝɨ�ɤɨɥɶɰɚ�

� ɜ� ɤɪɟɳɚɬɵɯ� ɫɜɨɞɚɯ� � ɧɚ� ɜɧɟɲɧɟɣ� ɩɨɜɟɪɯɧɨɫɬɢ� ɰɟɧɬɪɚɥɶɧɵɯ� ɚɪɨɤ�� ɩɨ�
ɥɢɧɢɢ� ɫɨɩɪɹɠɟɧɢɹ� ɦɟɠɞɭ� ɰɟɧɬɪɚɥɶɧɵɦɢ� ɚɪɤɚɦɢ� ɢ� ɭɝɥɨɜɵɦɢ� ɫɨɦɤɧɭɬɵɦɢ�
ɱɚɫɬɹɦɢ�ɫɜɨɞɚ�

Ɋɚɡɥɢɱɚɸɬ� ɬɪɢ� ɨɫɧɨɜɧɵɟ� ɫɩɨɫɨɛɵ� ɭɫɢɥɟɧɢɹ� ɤɨɧɫɬɪɭɤɰɢɣ�� ɢɡɦɟɧɟɧɢɟ�
ɤɨɧɫɬɪɭɤɬɢɜɧɨɣ�ɫɯɟɦɵ��ɢɡɦɟɧɟɧɢɟ�ɧɚɩɪɹɠɟɧɧɨɝɨ�ɫɨɫɬɨɹɧɢɹ�ɤɨɧɫɬɪɭɤɬɢɜɧɨɝɨ�
ɷɥɟɦɟɧɬɚ�� ɭɜɟɥɢɱɟɧɢɟ� ɩɨɩɟɪɟɱɧɵɯ� ɪɚɡɦɟɪɨɜ� ɷɥɟɦɟɧɬɨɜ� �ɧɚɪɚɳɢɜɚɧɢɟ�
ɫɟɱɟɧɢɣ�� ɉɟɪɜɵɣ� ɫɩɨɫɨɛ� ɭɫɢɥɟɧɢɹ� ɤɨɧɫɬɪɭɤɰɢɣ� ɨɫɭɳɟɫɬɜɥɹɟɬɫɹ� ɩɭɬɟɦ�
ɭɫɬɚɧɨɜɤɢ� ɞɨɩɨɥɧɢɬɟɥɶɧɵɯ� ɠɟɫɬɤɢɯ� ɢ� ɭɩɪɭɝɢɯ� ɨɩɨɪ� >�@�� >�@�� ɗɬɨɬ� ɫɩɨɫɨɛ�
ɩɨɡɜɨɥɹɟɬ�ɭɜɟɥɢɱɢɬɶ�ɩɟɪɜɨɧɚɱɚɥɶɧɭɸ�ɧɟɫɭɳɭɸ�ɫɩɨɫɨɛɧɨɫɬɶ�ɤɨɧɫɬɪɭɤɰɢɣ�ɜ���
± �� ɪɚɡɚ�� ɀɟɫɬɤɢɟ� ɨɩɨɪɵ� ɨɛɵɱɧɨ� ɭɫɬɚɧɚɜɥɢɜɚɸɬɫɹ� ɜ� ɩɪɨɥɟɬɚɯ� ɢɡɝɢɛɚɟɦɵɯ�
ɤɨɧɫɬɪɭɤɰɢɣ� ɜ� ɜɢɞɟ� ɨɬɞɟɥɶɧɨ� ɫɬɨɹɳɢɯ� ɨɩɨɪ�� ɍɩɪɭɝɢɟ� ɨɩɨɪɵ� ɜ� ɜɢɞɟ��
ɧɚɩɪɢɦɟɪ� ɛɚɥɤɢ��ɩɨɞɜɨɞɢɦɨɣ�ɤ�ɭɫɢɥɢɜɚɟɦɨɣ�ɤɨɧɫɬɪɭɤɰɢɢ�ɩɟɪɟɤɪɵɬɢɹ�ɫɧɢɡɭ��
ɨɛɵɱɧɨ�ɤɪɟɩɹɬɫɹ�ɤ�ɜɟɪɯɧɟɣ�ɱɚɫɬɢ�ɫɭɳɟɫɬɜɭɸɳɢɯ�ɤɨɥɨɧɧ�

ȼɬɨɪɨɣ� ɫɩɨɫɨɛ� ɭɫɢɥɟɧɢɹ� ɩɪɟɞɩɨɥɚɝɚɟɬ� ɭɫɬɪɨɣɫɬɜɨ� ɜ� ɪɚɫɬɹɧɭɬɨɣ� ɡɨɧɟ�
ɤɨɧɫɬɪɭɤɰɢɣ�ɡɚɬɹɠɟɤ��ɱɚɫɬɨ�ɩɪɟɞɜɚɪɢɬɟɥɶɧɨ�ɧɚɩɪɹɠɟɧɧɵɯ�



���

Ɍɪɟɬɢɣ� ɫɩɨɫɨɛ� ɭɫɢɥɟɧɢɹ� ɢ� ɜɨɫɫɬɚɧɨɜɥɟɧɢɹ� ɤɨɧɫɬɪɭɤɰɢɣ� ɧɚɢɛɨɥɟɟ�
ɪɚɫɩɪɨɫɬɪɚɧɟɧ�� ɍɫɢɥɟɧɢɟ� ɞɨɫɬɢɝɚɟɬɫɹ� ɩɭɬɟɦ� ɭɜɟɥɢɱɟɧɢɹ� ɫɟɱɟɧɢɹ� ɡɚ� ɫɱɟɬ�
ɭɫɬɪɨɣɫɬɜɚ� ɨɛɨɣɦ�� ɪɭɛɚɲɟɤ� ɢɥɢ� ɨɞɧɨɫɬɨɪɨɧɧɟɝɨ� ɢ� ɞɜɭɫɬɨɪɨɧɧɟɝɨ�
ɧɚɪɚɳɢɜɚɧɢɹ�ɫɟɱɟɧɢɣ�

Ʉɨɧɫɬɪɭɤɬɢɜɧɨɟ� ɭɫɢɥɟɧɢɟ� ɩɪɢ� ɪɟɫɬɚɜɪɚɰɢɢ� ɩɨɞɪɚɡɭɦɟɜɚɟɬ�� ɝɥɚɜɧɵɦ�
ɨɛɪɚɡɨɦ�� ɜɨɫɫɬɚɧɨɜɥɟɧɢɟ�� ɩɨɞɞɟɪɠɚɧɢɟ� ɢɥɢ� ɭɫɢɥɟɧɢɟ� ɮɭɧɤɰɢɣ�
ɤɨɧɫɬɪɭɤɬɢɜɧɵɯ�ɷɥɟɦɟɧɬɨɜ�ɡɞɚɧɢɣ��ȿɫɥɢ�ɫɨɨɪɭɠɟɧɢɟ�ɤ�ɦɨɦɟɧɬɭ�ɪɟɫɬɚɜɪɚɰɢɢ�
ɭɬɪɚɬɢɥɨ�ɧɟɤɨɬɨɪɵɟ�ɷɥɟɦɟɧɬɵ��ɬɨ�ɨɧɢ�ɦɨɝɭɬ�ɛɵɬɶ�ɥɢɛɨ�ɪɟɤɨɧɫɬɪɭɢɪɨɜɚɧɵ�ɢ�
ɜɤɥɸɱɟɧɵ� ɜ� ɪɚɛɨɬɭ²ɜ� ɰɟɥɹɯ� ɜɨɫɫɨɡɞɚɧɢɹ� ɧɚɱɚɥɶɧɨɣ� ɢɥɢ� ɛɥɢɡɤɨɣ� ɤ� ɧɟɣ�
ɪɚɫɱɟɬɧɨɣ� ɫɯɟɦɵ�� ² ɥɢɛɨ� ɡɚɦɟɧɟɧɵ� ɫɨɜɪɟɦɟɧɧɵɦɢ� ɤɨɧɫɬɪɭɤɰɢɹɦɢ�� ɤɚɤ�
ɢɧɟɪɬɧɵɦɢ�ɤ�ɫɥɨɠɢɜɲɟɣɫɹ�ɫɢɫɬɟɦɟ��ɬɚɤ�ɢ�ɚɤɬɢɜɧɨ�ɧɚ�ɧɟɟ�ɜɥɢɹɸɳɢɦɢ�

Ⱦɨɩɨɥɧɢɬɟɥɶɧɨ� ɜɜɨɞɢɦɵɟ� ɤɨɧɫɬɪɭɤɰɢɢ� ɦɨɝɭɬ� ɛɵɬɶ� ɫɤɪɵɬɵɦɢ�� ɬ�ɟ��
ɪɚɫɩɨɥɨɠɟɧɧɵɦɢ� ɜɧɭɬɪɢ� ɭɤɪɟɩɥɹɟɦɨɝɨ� ɷɥɟɦɟɧɬɚ� ɢɥɢ� ɨɛɴɟɦɚ�� ɢɥɢ�
ɨɬɤɪɵɬɵɦɢ��ȼɨɡɦɨɠɧɵ�ɬɚɤɠɟ�ɤɨɦɛɢɧɚɰɢɢ�ɫɤɪɵɬɵɯ�ɢ�ɨɬɤɪɵɬɵɯ�ɤɨɧɫɬɪɭɤɰɢɣ�
ɢɥɢ� ɢɯ� ɫɨɱɟɬɚɧɢɹ� ɫ� ɬɟɯɧɨɥɨɝɢɱɟɫɤɢɦɢ� ɜɢɞɚɦɢ� ɭɤɪɟɩɥɟɧɢɹ�² ɰɟɦɟɧɬɚɰɢɟɣ��
ɫɢɥɢɤɚɬɢɡɚɰɢɟɣ� ɢ� ɞɪ�� ȼɵɛɨɪ� ɬɨɝɨ� ɢɥɢ� ɢɧɨɝɨ� ɫɩɨɫɨɛɚ� ɭɤɪɟɩɥɟɧɢɹ� ɞɢɤɬɭɟɬɫɹ�
ɪɹɞɨɦ� ɤɨɧɤɪɟɬɧɵɯ� ɭɫɥɨɜɢɣ�� ɜ� ɩɟɪɜɭɸ� ɨɱɟɪɟɞɶ�� ɬɟɯɧɢɱɟɫɤɢɦ� ɫɨɫɬɨɹɧɢɟɦ�
ɫɨɨɪɭɠɟɧɢɹ�� ɬɪɟɛɨɜɚɧɢɹɦɢ� ɢɧɠɟɧɟɪɧɨɣ� ɷɫɬɟɬɢɤɢ�� Ʌɸɛɨɣ� ɫɩɨɫɨɛ��
ɩɪɢɟɦɥɟɦɵɣ� ɢ� ɞɚɠɟ ɭɫɩɟɲɧɨ� ɚɩɪɨɛɢɪɨɜɚɧɧɵɣ� ɧɚ� ɧɟɫɤɨɥɶɤɢɯ� ɡɚɞɚɧɢɹɯ��
ɦɨɠɟɬ�ɛɵɬɶ�ɫɤɨɦɩɪɨɦɟɬɢɪɨɜɚɧ�ɩɪɢ�ɟɝɨ�ɦɟɯɚɧɢɱɟɫɤɨɦ�ɩɟɪɟɧɟɫɟɧɢɢ�ɧɚ�ɞɪɭɝɢɟ�
ɩɨɞɨɛɧɵɟ�ɨɛɴɟɤɬɵ�ɢɥɢ�ɩɪɢ�ɧɢɡɤɨɦ�ɤɚɱɟɫɬɜɟ�ɪɚɛɨɬ�

ɉɪɢɱɢɧɨɣ�ɪɚɡɪɭɲɟɧɢɣ�ɢ�ɩɨɜɪɟɠɞɟɧɢɣ�ɫɜɨɞɨɜ�ɦɨɠɟɬ�ɛɵɬɶ�>�@�
� ɝɨɪɢɡɨɧɬɚɥɶɧɚɹ�ɩɨɞɜɢɠɤɚ�ɨɩɨɪ�
� ɜɟɪɬɢɤɚɥɶɧɨɟ�ɩɟɪɟɦɟɳɟɧɢɟ�ɩɹɬɵ�ɫɜɨɞɚ��ɱɬɨ�ɜɨɡɦɨɠɧɨ�ɩɪɢ�ɨɫɚɞɤɟ�ɢɥɢ�

ɪɚɡɪɭɲɟɧɢɢ�ɨɩɨɪɵ�
� ɧɟɪɚɰɢɨɧɚɥɶɧɚɹ�� ɩɪɢɦɟɧɢɬɟɥɶɧɨ� ɤ� ɞɚɧɧɨɣ� ɧɚɝɪɭɡɤɟ� ɮɨɪɦɚ� ɫɜɨɞɚ��

ɇɟɞɨɫɬɚɬɨɱɧɚɹ�ɬɨɥɳɢɧɚ�ɫɜɨɞɚ�
� ɩɨɜɪɟɠɞɟɧɢɟ� ɫɬɪɨɢɬɟɥɶɧɨɝɨ� ɦɚɬɟɪɢɚɥɚ� �ɤɚɦɧɹ�� ɤɢɪɩɢɱɚ�� ɪɚɫɬɜɨɪɚ��

ɦɟɬɚɥɥɚ�ɫɜɹɡɟɣ��

Ʌɢɬɟɪɚɬɭɪɚ

���Ȼɨɧɞɚɪɟɧɤɨ�ɋ�ȼ���ɋɚɧɠɚɪɨɜɫɤɢɣ�Ɋ�ɋ��ɍɫɢɥɟɧɢɟ�ɠɟɥɟɡɨɛɟɬɨɧɧɵɯ�ɤɨɧɫɬɪɭɤɰɢɣ�ɩɪɢ�
ɪɟɤɨɧɫɬɪɭɤɰɢɢ�ɡɞɚɧɢɣ���Ɇ��ɋɬɪɨɣɢɡɞɚɬ������������ɫ�
��� ɏɢɥɨ� ȿ�Ɋ��� ɉɨɩɨɜɢɱ� Ȼ�ɋ�� ɍɫɢɥɟɧɢɟ� ɫɬɪɨɢɬɟɥɶɧɵɯ� � ɤɨɧɫɬɪɭɤɰɢɣ�� �Ʌɶɜɨɜ��ȼɢɳɚ�
ɲɤɨɥɚ�������������ɫ�
��� Ȼɟɫɫɨɧɨɜ� Ƚ�Ȼ�� ɂɫɫɥɟɞɨɜɚɧɢɟ� ɞɟɮɨɪɦɚɰɢɢ�� ɪɚɫɱɟɬ� ɧɟɫɭɳɟɣ� ɫɩɨɫɨɛɧɨɫɬɢ� ɢ�
ɤɨɧɫɬɪɭɤɬɢɜɧɨɟ� ɭɤɪɟɩɥɟɧɢɟ� ɞɪɟɜɧɢɯ� ɪɚɫɩɨɪɧɵɯ� ɫɢɫɬɟɦ� �ɦɟɬɨɞɢɱɟɫɤɢɟ�
ɪɟɤɨɦɟɧɞɚɰɢɢ����Ɇ���Ɋɨɫɪɟɫɬɚɜɪɚɰɢɹ������������ɫ�

:$<6�72�675(1*7+(1�$5&+(6�$1'�'20(6
:KHQ� WKH� ORDG� FDSDFLW\� LV� H[KDXVWHG�� WKH� YDXOWV DQG� YDXOW� V\VWHPV� DUH� FROODSVH� $OO�

W\SHV� RI� GDPDJLQJ DQG� GHVWUR\LQJ� RI YDXOWV DUH� WKH� UHVXOW� RI� QRQIXOILOOPHQW RQH� RU� PRUH�
FRQGLWLRQV�IRU�WKH�H[LVWHQFH�RI�VSDFHU�VWUXFWXUHV��


