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ɋɬɚɬɶɹ� ɩɨɫɜɹɳɟɧɚ� ɚɤɬɭɚɥɶɧɨɣ� ɬɟɦɟ�� ɫɜɹɡɚɧɧɨɣ� ɫ� ɫɨɡɞɚɧɢɟɦ� ɧɨɜɨɣ� ɬɟɯɧɨɥɨɝɢɢ�
ɜɡɚɢɦɨɞɟɣɫɬɜɢɹ� ɱɟɥɨɜɟɤɚ� ɫ� ɬɪɟɧɚɠɟɪɧɵɦɢ� ɫɪɟɞɫɬɜɚɦɢ� ɩɪɢ� ɪɚɡɜɢɬɢɢ� ɫɢɥɨɜɵɯ� ɤɚɱɟɫɬɜ��
ɜɚɠɧɵɯ�ɤɚɤ�ɞɥɹ�ɫɩɨɪɬɢɜɧɵɯ�ɞɨɫɬɢɠɟɧɢɣ��ɬɚɤ�ɢ�ɜ�ɩɨɜɫɟɞɧɟɜɧɨɣ�ɠɢɡɧɢ��ɐɟɥɶ�ɢɫɫɥɟɞɨɜɚɧɢɹ�±
ɭɫɬɚɧɨɜɥɟɧɢɟ� ɤɢɧɟɦɚɬɢɱɟɫɤɢɯ� ɢ� ɞɢɧɚɦɢɱɟɫɤɢɯ� ɨɫɨɛɟɧɧɨɫɬɟɣ� ɪɚɛɨɬɵ� ɫɭɫɬɚɜɧɵɯ�
ɫɨɱɥɟɧɟɧɢɣ�ɩɪɢ�ɜɡɚɢɦɨɞɟɣɫɬɜɢɢ�ɬɪɟɧɢɪɭɸɳɟɝɨɫɹ�ɫɨ�ɫɬɚɰɢɨɧɚɪɧɵɦɢ�ɬɪɟɧɚɠɟɪɚɦɢ�ɜ�ɯɨɞɟ�
ɜɵɩɨɥɧɟɧɢɹ�ɫɢɥɨɜɵɯ�ɭɩɪɚɠɧɟɧɢɣ��ȼ�ɤɚɱɟɫɬɜɟ�ɨɫɧɨɜɧɨɝɨ�ɦɟɬɨɞɚ�ɢɫɫɥɟɞɨɜɚɧɢɹ�ɢɫɩɨɥɶɡɨɜɚɧ�
ɨɪɢɝɢɧɚɥɶɧɵɣ�ɫɩɨɫɨɛ�ɨɩɪɟɞɟɥɟɧɢɹ�ɢ�ɱɢɫɥɟɧɧɨɝɨ�ɩɪɟɞɫɬɚɜɥɟɧɢɹ�ɩɨɡɵ�ɱɟɥɨɜɟɤɚ�� ɨɫɧɨɜɚɧɧɵɣ�
ɧɚ�ɭɫɬɚɧɨɜɥɟɧɢɢ�ɡɚɤɨɧɨɦɟɪɧɨɫɬɟɣ�ɢɡɦɟɧɟɧɢɹ�ɫɭɫɬɚɜɧɵɯ�ɭɝɥɨɜ�ɫ�ɭɱɟɬɨɦ�ɜɫɟɯ�ɚɧɚɬɨɦɢɱɟɫɤɢ�
ɜɨɡɦɨɠɧɵɯ� ɫɬɟɩɟɧɟɣ� ɫɜɨɛɨɞɵ� ɫɨɱɥɟɧɟɧɢɣ� ɨɩɨɪɧɨ�ɞɜɢɝɚɬɟɥɶɧɨɝɨ� ɚɩɩɚɪɚɬɚ�� ȼ� ɯɨɞɟ�
ɢɫɫɥɟɞɨɜɚɧɢɹ� ɛɵɥɢ� ɩɪɨɚɧɚɥɢɡɢɪɨɜɚɧɵ� ɬɪɟɧɢɪɨɜɨɱɧɵɟ� ɭɩɪɚɠɧɟɧɢɹ� ɫ� ɢɫɩɨɥɶɡɨɜɚɧɢɟɦ�
ɬɢɩɢɱɧɵɯ� ɫɨɜɪɟɦɟɧɧɵɯ� ɫɢɥɨɜɵɯ� ɬɪɟɧɚɠɟɪɨɜ�� ɢɫɩɨɥɶɡɭɸɳɢɯ� ɞɥɹ� ɫɨɡɞɚɧɢɹ� ɧɚɝɪɭɡɤɢ�
ɝɪɚɜɢɬɚɰɢɨɧɧɵɟ��ɭɩɪɭɝɢɟ�ɢ�ɞɢɫɫɢɩɚɬɢɜɧɵɟ�ɫɢɥɵ��ȼ�ɪɟɡɭɥɶɬɚɬɟ�ɢɫɫɥɟɞɨɜɚɧɢɹ�ɩɨɤɚɡɚɧɨ��ɱɬɨ�
ɨɫɧɨɜɧɨɣ� ɩɪɨɛɥɟɦɨɣ� ɩɪɢɦɟɧɟɧɢɹ� ɫɬɚɰɢɨɧɚɪɧɵɯ� ɬɪɟɧɢɪɨɜɨɱɧɵɯ� ɫɢɫɬɟɦ� ɹɜɥɹɟɬɫɹ�
ɨɬɫɭɬɫɬɜɢɟ� ɜɨɡɦɨɠɧɨɫɬɢ� ɫɨɡɞɚɧɢɹ� ɧɚɝɪɭɡɤɢ� ɨɞɧɨɜɪɟɦɟɧɧɨ� ɞɥɹ� ɧɟɫɤɨɥɶɤɢɯ� ɫɬɟɩɟɧɟɣ�
ɫɜɨɛɨɞɵ� ɫɭɫɬɚɜɧɵɯ� ɞɜɢɠɟɧɢɣ�� ɯɚɪɚɤɬɟɪɧɵɯ� ɞɥɹ� ɟɫɬɟɫɬɜɟɧɧɵɯ� ɩɪɨɫɬɪɚɧɫɬɜɟɧɧɵɯ�
ɞɜɢɠɟɧɢɣ� ɱɟɥɨɜɟɤɚ�� Ⱦɪɭɝɢɟ� ɩɪɨɛɥɟɦɵ� ɫɜɹɡɚɧɵ� ɫ� ɠɟɫɬɤɨɣ� ɩɪɟɞɨɩɪɟɞɟɥɟɧɧɨɫɬɶɸ�
ɬɪɚɟɤɬɨɪɢɣ�ɡɜɟɧɶɟɜ�ɱɟɥɨɜɟɤɚ��ɫɧɢɠɚɸɳɟɣ�ɬɪɟɛɨɜɚɧɢɹ�ɤ�ɤɨɨɪɞɢɧɚɰɢɢ�ɦɵɲɟɱɧɵɯ�ɭɫɢɥɢɣ��ɫ�
ɧɚɥɢɱɢɟɦ� ɧɟɤɨɧɬɪɨɥɢɪɭɟɦɵɯ� ɢɧɟɪɰɢɨɧɧɵɯ� ɫɢɥɨɜɵɯ� ɞɨɛɚɜɨɤ�� ɜɨɡɧɢɤɚɸɳɢɯ� ɩɪɢ� ɭɫɤɨɪɟɧɧɨɦ�
ɞɜɢɠɟɧɢɢ� ɝɪɭɡɨɜ�� ɢɫɩɨɥɶɡɭɟɦɵɯ� ɞɥɹ� ɫɨɡɞɚɧɢɹ� ɧɚɝɪɭɡɤɢ�� ɢ� ɧɟɨɛɯɨɞɢɦɨɫɬɶɸ� ɪɚɫɫɟɢɜɚɧɢɹ�
ɦɟɯɚɧɢɱɟɫɤɨɣ�ɷɧɟɪɝɢɢ�ɜ�ɯɨɞɟ�ɜɵɩɨɥɧɟɧɢɹ�ɭɩɪɚɠɧɟɧɢɣ�

ɇɚ� ɨɫɧɨɜɚɧɢɢ� ɢɫɫɥɟɞɨɜɚɧɢɹ� ɫɮɨɪɦɭɥɢɪɨɜɚɧɨ� ɩɟɪɫɩɟɤɬɢɜɧɨɟ� ɧɚɩɪɚɜɥɟɧɢɟ�
ɞɚɥɶɧɟɣɲɟɝɨ�ɪɚɡɜɢɬɢɹ�ɬɪɟɧɚɠɟɪɧɵɯ�ɬɟɯɧɨɥɨɝɢɣ��ɫɜɹɡɚɧɧɵɯ�ɫ�ɫɢɥɨɜɨɣ�ɢ�ɨɡɞɨɪɨɜɢɬɟɥɶɧɨɣ�
ɬɪɟɧɢɪɨɜɤɨɣ�� ± ɫɨɡɞɚɧɢɟ� ɞɢɫɫɢɩɚɬɢɜɧɵɯ� ɬɪɟɧɚɠɟɪɨɜ�� ɨɛɟɫɩɟɱɢɜɚɸɳɢɯ� ɧɚɝɪɭɡɤɭ�
ɨɞɧɨɜɪɟɦɟɧɧɨ�ɧɟɫɤɨɥɶɤɢɯ�ɫɬɟɩɟɧɟɣ�ɫɜɨɛɨɞɵ�ɨɩɨɪɧɨ�ɞɜɢɝɚɬɟɥɶɧɨɝɨ�ɚɩɩɚɪɚɬɚ�ɱɟɥɨɜɟɤɚ�ɩɪɢ�
ɦɢɧɢɦɚɥɶɧɨɣ�ɢɧɟɪɰɢɨɧɧɨɫɬɢ�ɫ�ɜɨɡɦɨɠɧɨɫɬɶɸ�ɷɮɮɟɤɬɢɜɧɨɝɨ�ɪɚɫɫɟɢɜɚɧɢɹ�ɷɧɟɪɝɢɢ�

Ʉɥɸɱɟɜɵɟ� ɫɥɨɜɚ� ɫɢɥɨɜɨɟ� ɭɩɪɚɠɧɟɧɢɟ�� ɬɪɟɧɚɠɟɪ�� ɫɬɟɩɟɧɢ� ɫɜɨɛɨɞɵ�� ɢɧɟɪɬɧɨɫɬɶ��
ɷɧɟɪɝɢɹ�

ɉɨɫɬɚɧɨɜɤɚ� ɩɪɨɛɥɟɦɵ� ɐɟɥɶ� ɥɸɛɨɝɨ� ɞɜɢɝɚɬɟɥɶɧɨɝɨ� ɞɟɣɫɬɜɢɹ� ɦɨɠɟɬ� ɛɵɬɶ� ɩɪɟɞɫɬɚɜɥɟɧɚ� ɜ� ɜɢɞɟ�
ɫɨɜɨɤɭɩɧɨɫɬɢ�ɩɪɨɝɪɚɦɦ�ɬɪɟɯ�ɬɢɩɨɜ�>�@��ɗɬɨ�ɩɪɨɝɪɚɦɦɵ�ɦɟɫɬɚ��ɨɪɢɟɧɬɚɰɢɢ�ɢ�ɩɨɡɵ��ɉɟɪɜɵɟ�ɞɜɟ�ɫɨɞɟɪɠɚɬ�
ɰɟɥɶ�ɞɜɢɝɚɬɟɥɶɧɨɝɨ�ɞɟɣɫɬɜɢɹ��ɚ�ɬɪɟɬɶɹ�ɜ�ɛɨɥɶɲɟɣ�ɦɟɪɟ�ɪɚɫɫɦɚɬɪɢɜɚɟɬɫɹ ɤɚɤ�ɫɪɟɞɫɬɜɨ�ɟɟ�ɞɨɫɬɢɠɟɧɢɹ��ɯɨɬɹ�
ɜ� ɧɟɤɨɬɨɪɵɯ� ɫɥɭɱɚɹɯ� ɨɩɪɟɞɟɥɟɧɧɵɟ� ɢɡɦɟɧɟɧɢɹ� ɩɨɡɵ� ɫɚɦɢ� ɩɪɟɞɫɬɚɜɥɹɸɬ� ɫɨɛɨɣ� ɨɫɧɨɜɧɭɸ� ɡɚɞɚɱɭ�
ɮɢɡɢɱɟɫɤɨɝɨ� ɭɩɪɚɠɧɟɧɢɹ�� ɂɦɟɧɧɨ� ɩɨɫɥɟɞɧɢɣ� ɮɚɤɬɨɪ� ɹɜɥɹɟɬɫɹ� ɦɟɬɨɞɢɱɟɫɤɨɣ� ɨɫɧɨɜɨɣ� ɢɫɩɨɥɶɡɨɜɚɧɢɹ�
ɫɢɥɨɜɵɯ�ɬɪɟɧɚɠɟɪɨɜ�ɢ�ɬɪɟɧɢɪɨɜɨɱɧɵɯ�ɭɫɬɪɨɣɫɬɜ�ɫɚɦɨɝɨ�ɪɚɡɥɢɱɧɨɝɨ�ɬɢɩɚ�
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Ɂɞɟɫɶ�ɜɨ�ɝɥɚɜɭ�ɭɝɥɚ�ɫɬɚɜɢɬɫɹ�ɨɪɝɚɧɢɡɚɰɢɹ�ɞɨɡɢɪɨɜɚɧɧɨɝɨ�ɡɚɬɪɭɞɧɟɧɢɹ�ɢɡɦɟɧɟɧɢɣ�ɫɭɫɬɚɜɧɵɯ�ɭɝɥɨɜ�
ɢ�� ɫɨɨɬɜɟɬɫɬɜɟɧɧɨ�� ɩɨɡɵ� ɡɚɧɢɦɚɸɳɟɝɨɫɹ� ɩɪɢ� ɩɪɚɤɬɢɱɟɫɤɨɦ� ɫɨɯɪɚɧɟɧɢɢ� ɩɪɨɫɬɪɚɧɫɬɜɟɧɧɨɝɨ� ɩɨɥɨɠɟɧɢɹ�
ɬɟɥɚ�ɤɚɤ�ɰɟɥɨɝɨ��ɇɚɝɪɭɡɤɚ�ɩɪɢ�ɢɫɩɨɥɶɡɨɜɚɧɢɢ�ɫɢɥɨɜɵɯ�ɬɪɟɧɚɠɟɪɨɜ�ɨɛɟɫɩɟɱɢɜɚɟɬɫɹ�ɢɫɩɨɥɶɡɨɜɚɧɢɟɦ�ɫɢɥ�
ɪɚɡɥɢɱɧɨɣ�ɩɪɢɪɨɞɵ��ɗɬɨ� ɝɪɚɜɢɬɚɰɢɨɧɧɨɟ� ɫɨɩɪɨɬɢɜɥɟɧɢɟ� ɩɨɞɧɢɦɚɟɦɨɝɨ� ɝɪɭɡɚ�� ɭɩɪɭɝɨɫɬɶ�� ɚ� ɬɚɤɠɟ� ɫɢɥɵ�
ɜɹɡɤɨɝɨ�ɢ�ɫɭɯɨɝɨ�ɬɪɟɧɢɹ�

Ʉ� ɧɚɫɬɨɹɳɟɦɭ�ɦɨɦɟɧɬɭ� ɫɭɳɟɫɬɜɭɟɬ� ɛɨɥɶɲɨɟ� ɱɢɫɥɨ� ɨɩɢɫɚɧɢɣ� ɬɪɟɧɚɠɟɪɧɨɣ� ɬɪɟɧɢɪɨɜɤɢ� ɫɢɥɨɜɨɝɨ�
ɯɚɪɚɤɬɟɪɚ�ɫ�ɢɫɩɨɥɶɡɨɜɚɧɢɟɦ�ɭɫɬɪɨɣɫɬɜ�ɫɬɚɰɢɨɧɚɪɧɨɝɨ�ɬɢɩɚ��ɫɦ��ɧɚɩɪɢɦɟɪ��>�±�@���ɤɨɬɨɪɵɟ��ɤɚɤ�ɩɪɚɜɢɥɨ��
ɜɤɥɸɱɚɸɬ�ɜ�ɫɟɛɹ�ɤɚɱɟɫɬɜɟɧɧɨɟ�ɨɩɢɫɚɧɢɟ�ɜɵɩɨɥɧɹɟɦɵɯ�ɞɜɢɝɚɬɟɥɶɧɵɯ�ɞɟɣɫɬɜɢɣ��ɪɢɫɭɧɤɢ��ɮɨɬɨɝɪɚɮɢɢ�ɢ�
ɜɢɞɟɨɝɪɚɦɦɵ� ɭɩɪɚɠɧɟɧɢɣ�� ɉɪɢ� ɷɬɨɦ� ɪɟɤɨɦɟɧɞɭɟɦɨɟ� ɢɡɦɟɧɟɧɢɟ� ɩɨɡɵ� ɡɚɧɢɦɚɸɳɢɯɫɹ� ɧɨɫɢɬ�
ɩɪɢɛɥɢɡɢɬɟɥɶɧɵɣ� ɯɚɪɚɤɬɟɪ� ɩɪɢ� ɩɨɥɧɨɦ� ɨɬɫɭɬɫɬɜɢɢ� ɚɧɚɥɢɡɚ� ɨɫɨɛɟɧɧɨɫɬɟɣ� ɤɨɨɪɞɢɧɚɰɢɢ� ɫɬɟɩɟɧɟɣ�
ɫɜɨɛɨɞɵ��ɯɚɪɚɤɬɟɪɧɨɣ�ɞɥɹ�ɫɥɨɠɧɵɯ�ɦɧɨɝɨɫɭɫɬɚɜɧɵɯ�ɞɜɢɠɟɧɢɣ�

Ɋɟɚɥɶɧɵɟ� ɭɩɪɚɜɥɹɸɳɢɟ� ɞɜɢɠɟɧɢɹ� ɜ� ɫɭɫɬɚɜɚɯ�� ɜ� ɨɬɥɢɱɢɟ� ɨɬ� ɢɫɩɨɥɶɡɭɟɦɵɯ� ɜ ɬɪɚɞɢɰɢɨɧɧɨɣ�
ɬɪɟɧɚɠɟɪɧɨɣ� ɬɪɟɧɢɪɨɜɤɟ�� ɢɦɟɸɬ� ɫɜɨɢ� ɨɫɨɛɟɧɧɨɫɬɢ��ȼ�ɩɟɪɜɭɸ�ɨɱɟɪɟɞɶ�� ɷɬɨ� ɞɢɧɚɦɢɱɟɫɤɢɣ� ɪɟɠɢɦ�ɪɚɛɨɬɵ� ±
ɩɪɟɨɞɨɥɟɜɚɸɳɢɣ� ɢɥɢ� ɭɫɬɭɩɚɸɳɢɣ�� ȼɨ�ɜɬɨɪɵɯ�� ɱɚɫɬɨɟ� ɢɫɩɨɥɶɡɨɜɚɧɢɟ� ɜ� ɧɢɯ� ɨɞɧɨɜɪɟɦɟɧɧɨ� ɧɟɫɤɨɥɶɤɢɯ�
ɫɬɟɩɟɧɟɣ� ɫɜɨɛɨɞɵ� ɫɭɫɬɚɜɧɨɝɨ� ɞɜɢɠɟɧɢɹ��ɇɚɩɪɢɦɟɪ�� ɩɪɢ� ɜɵɩɨɥɧɟɧɢɢ�ɩɪɹɦɨɝɨ� ɭɞɚɪɚ� ɜ� ɛɨɤɫɟ��ɉɥɟɱɟɜɨɣ�
ɫɭɫɬɚɜ� ɨɞɧɨɜɪɟɦɟɧɧɨ� ɜɵɩɨɥɧɹɟɬ� ɞɜɢɠɟɧɢɟ� ɜɫɟɯ� ɬɪɟɯ� ɞɨɫɬɭɩɧɵɯ� ɞɥɹ� ɧɟɝɨ ɬɢɩɨɜ� �ɫɝɢɛɚɬɟɥɶɧɨ�
ɪɚɡɝɢɛɚɬɟɥɶɧɨɝɨ��ɪɨɬɚɰɢɢ�ɢ�ɰɢɪɤɭɦɞɭɤɰɢɢ���Ⱥɧɚɥɨɝɢɱɧɚɹ�ɫɢɬɭɚɰɢɹ�ɢɦɟɟɬ�ɦɟɫɬɨ�ɩɪɢ�ɜɵɩɨɥɧɟɧɢɢ�ɭɞɚɪɨɜ�
ɜ� ɬɟɧɧɢɫɟ�� ɬɟɯɧɢɱɟɫɤɢɯ� ɞɟɣɫɬɜɢɣ� ɜ� ɛɨɪɶɛɟ�� ɭɞɚɪɨɜ� ɜ� ɮɭɬɛɨɥɟ� ɢ� ɜɨ� ɦɧɨɝɢɯ� ɞɪɭɝɢɯ� ɫɩɨɪɬɢɜɧɵɯ� ɢɥɢ�
ɠɢɡɧɟɧɧɵɯ�ɫɢɬɭɚɰɢɹɯ�

ɉɨɷɬɨɦɭ� ɜ� ɪɟɚɥɶɧɵɯ� ɫɥɭɱɚɹɯ� ɞɥɹ� ɷɮɮɟɤɬɢɜɧɨɝɨ� ɜɵɩɨɥɧɟɧɢɹ� ɞɜɢɝɚɬɟɥɶɧɵɯ� ɞɟɣɫɬɜɢɣ� ɱɚɫɬɨ�
ɧɟɨɛɯɨɞɢɦɨ� ɨɫɜɨɢɬɶ� ɫɥɨɠɧɟɣɲɟɟ� ɫɨɱɟɬɚɧɢɟ� ɷɥɟɦɟɧɬɨɜ� ɨɫɚɧɤɢ� ɢ� ɭɩɪɚɜɥɹɸɳɢɯ� ɞɜɢɠɟɧɢɣ�� ɤɨɬɨɪɨɟ�
ɞɨɫɬɢɝɚɟɬɫɹ� ɛɥɚɝɨɞɚɪɹ� ɤɨɨɪɞɢɧɚɰɢɢ� ɦɵɲɟɱɧɵɯ� ɭɫɢɥɢɣ� ɫɬɚɬɢɱɟɫɤɨɝɨ� ɢ� ɞɢɧɚɦɢɱɟɫɤɨɝɨ� ɯɚɪɚɤɬɟɪɚ��
ɩɨɡɜɨɥɹɸɳɢɯ�ɢɫɩɨɥɶɡɨɜɚɬɶ�ɨɞɧɨɜɪɟɦɟɧɧɨ�ɜɫɟ�ɧɟɨɛɯɨɞɢɦɵɟ�ɫɬɟɩɟɧɢ�ɫɜɨɛɨɞɵ��ɨɞɧɢ�ɢɡ�ɤɨɬɨɪɵɯ�ɞɨɥɠɧɵ�
ɛɵɬɶ�ɨɝɪɚɧɢɱɟɧɵ��ɚ�ɞɪɭɝɢɟ��ɧɚɨɛɨɪɨɬ��ɪɚɫɤɪɟɩɨɳɟɧɵ�

ȼ�ɫɜɹɡɢ�ɫ�ɷɬɢɦ�ɢɫɫɥɟɞɨɜɚɧɢɟ�ɯɚɪɚɤɬɟɪɧɵɯ�ɢɡɦɟɧɟɧɢɣ�ɩɨɡɵ�ɩɪɢ�ɜɵɩɨɥɧɟɧɢɢ�ɭɩɪɚɠɧɟɧɢɣ�ɫɢɥɨɜɨɝɨ�
ɯɚɪɚɤɬɟɪɚ��ɨɰɟɧɤɚ�ɢɯ�ɫɨɨɬɜɟɬɫɬɜɢɹ�ɪɟɚɥɶɧɵɦ�ɞɜɢɠɟɧɢɹɦ��ɢɦɟɸɳɢɦ�ɦɟɫɬɨ�ɜ�ɫɩɨɪɬɢɜɧɵɯ�ɢ�ɩɨɜɫɟɞɧɟɜɧɵɯ�
ɞɜɢɠɟɧɢɹɯ�� ɫ� ɰɟɥɶɸ� ɩɨɢɫɤɚ� ɪɟɡɟɪɜɨɜ� ɫɨɜɟɪɲɟɧɫɬɜɨɜɚɧɢɹ� ɫɨɨɬɜɟɬɫɬɜɭɸɳɢɯ� ɬɪɟɧɚɠɟɪɧɵɯ� ɬɟɯɧɨɥɨɝɢɣ�
ɩɪɟɞɫɬɚɜɥɹɟɬɫɹ�ɜɟɫɶɦɚ�ɚɤɬɭɚɥɶɧɨɣ�ɩɪɨɛɥɟɦɨɣ��

ɐɟɥɶ� ɪɚɛɨɬɵ��ɇɚɫɬɨɹɳɚɹ� ɪɚɛɨɬɚ� ɩɨɫɜɹɳɟɧɚ ɢɫɫɥɟɞɨɜɚɧɢɸ� ɡɚɤɨɧɨɦɟɪɧɨɫɬɟɣ� ɢɡɦɟɧɟɧɢɹ� ɩɨɡɵ� ɢ�
ɨɫɨɛɟɧɧɨɫɬɹɦ� ɨɪɝɚɧɢɡɚɰɢɢ� ɬɪɟɧɢɪɨɜɨɱɧɨɝɨ� ɫɨɩɪɨɬɢɜɥɟɧɢɹ� ɩɪɢ� ɢɫɩɨɥɶɡɨɜɚɧɢɢ� ɦɟɯɚɧɢɱɟɫɤɢɯ� ɫɢɥ�
ɪɚɡɥɢɱɧɨɣ�ɩɪɢɪɨɞɵ�ɜ�ɬɪɚɞɢɰɢɨɧɧɵɯ�ɫɢɥɨɜɵɯ�ɬɪɟɧɚɠɟɪɚɯ�

Ɂɚɞɚɱɢ�ɪɚɛɨɬɵ
���Ɉɩɪɟɞɟɥɢɬɶ�ɡɚɤɨɧɨɦɟɪɧɨɫɬɢ�ɢɡɦɟɧɟɧɢɹ ɩɨɡɵ�ɱɟɥɨɜɟɤɚ�ɜ�ɯɨɞɟ�ɜɵɩɨɥɧɟɧɢɹ�ɫɢɥɨɜɵɯ�ɭɩɪɚɠɧɟɧɢɣ�

ɫ�ɢɫɩɨɥɶɡɨɜɚɧɢɟɦ�ɬɪɚɞɢɰɢɨɧɧɵɯ�ɬɪɟɧɚɠɟɪɧɵɯ�ɭɫɬɪɨɣɫɬɜ�
�� ɍɫɬɚɧɨɜɢɬɶ� ɧɚɥɢɱɢɟ� ɫɢɫɬɟɦɧɵɯ� ɩɪɨɛɥɟɦ� ɫɢɥɨɜɨɣ� ɬɪɟɧɢɪɨɜɤɢ� ɫ� ɢɫɩɨɥɶɡɨɜɚɧɢɟɦ� ɫɨɜɪɟɦɟɧɧɵɯ�

ɬɟɯɧɢɱɟɫɤɢɯ�ɫɪɟɞɫɬɜ�
�� Ɉɛɨɫɧɨɜɚɬɶ�ɩɟɪɫɩɟɤɬɢɜɧɵɟ�ɧɚɩɪɚɜɥɟɧɢɹ�ɫɨɜɟɪɲɟɧɫɬɜɨɜɚɧɢɹ�ɬɪɟɧɚɠɟɪɧɵɯ�ɬɟɯɧɨɥɨɝɢɣ� ɫɢɥɨɜɨɣ�

ɬɪɟɧɢɪɨɜɤɢ�
ɂɡɥɨɠɟɧɢɟ� ɨɫɧɨɜɧɨɝɨ� ɦɚɬɟɪɢɚɥɚ� ɢɫɫɥɟɞɨɜɚɧɢɹ�� ȼ� ɯɨɞɟ� ɩɪɨɜɟɞɟɧɧɨɝɨ� ɚɧɚɥɢɡɚ� ɫɢɥɨɜɵɯ�

ɭɩɪɚɠɧɟɧɢɣ�ɧɚɦɢ�ɛɵɥɚ�ɢɫɩɨɥɶɡɨɜɚɧɚ����ɡɜɟɧɧɚɹ�ɦɨɞɟɥɶ�ɬɟɥɚ�ɱɟɥɨɜɟɤɚ��ɤɨɧɫɬɪɭɤɬɢɜɧɨ�ɞɨɩɭɫɤɚɸɳɚɹ�ɞɨ�
ɬɪɟɯ� ɫɬɟɩɟɧɟɣ� ɫɜɨɛɨɞɵ� ɜ� ɤɚɠɞɨɦ� ɫɭɫɬɚɜɟ� �ɲɚɪɧɢɪɟ��� Ɏɨɪɦɚɥɢɡɚɰɢɹ� ɞɚɧɧɵɯ� ɨ� ɩɨɡɟ� ɢ� ɟɟ� ɢɡɦɟɧɟɧɢɢ�
ɨɫɭɳɟɫɬɜɥɹɥɚɫɶ� ɫ� ɢɫɩɨɥɶɡɨɜɚɧɢɟɦ� ɦɚɬɪɢɱɧɨɣ� ɮɨɪɦɵ� >�� ��@� ɫ� ɭɤɚɡɚɧɢɟɦ� ɭɝɥɨɜ� ɗɣɥɟɪɚ�� ɨɛɪɚɡɨɜɚɧɧɵɯ�
ɫɢɫɬɟɦɚɦɢ� ɤɨɨɪɞɢɧɚɬ� ɫɨɱɥɟɧɟɧɧɵɯ� ɜ� ɫɭɫɬɚɜɟ� ɡɜɟɧɶɟɜ� ɬɟɥɚ�� ȼ� ɯɨɞɟ� ɚɧɚɥɢɡɚ� ɪɚɫɫɦɚɬɪɢɜɚɥɢɫɶ� ɦɚɬɪɢɰɵ��
ɨɩɢɫɵɜɚɸɳɢɟ�ɩɟɪɟɦɟɧɧɭɸ�ɩɨɡɭ��ɯɚɪɚɤɬɟɪɧɵɟ�ɞɥɹ�ɫɟɪɟɞɢɧɵ��ɩɨ�ɜɪɟɦɟɧɢ��ɜɵɩɨɥɧɟɧɢɹ�ɭɩɪɚɠɧɟɧɢɹ��ɞɥɹ�
ɤɨɬɨɪɨɣ�ɯɚɪɚɤɬɟɪɧɨ�ɛɥɢɡɤɨɟ�ɤ�ɪɚɜɧɨɦɟɪɧɨɦɭ�ɢɡɦɟɧɟɧɢɟ�ɫɭɫɬɚɜɧɵɯ�ɭɝɥɨɜ�

ȼ� ɯɨɞɟ� ɫɢɥɨɜɨɣ� ɬɪɟɧɢɪɨɜɤɢ� ɩɪɢɦɟɧɹɸɬɫɹ� ɪɚɡɧɨɨɛɪɚɡɧɵɟ� ɫɪɟɞɫɬɜɚ�� ɜ� ɤɨɧɫɬɪɭɤɰɢɢ� ɤɨɬɨɪɵɯ�
ɢɫɩɨɥɶɡɭɸɬɫɹ�ɦɟɯɚɧɢɱɟɫɤɢɟ�ɫɢɥɵ�ɪɚɡɥɢɱɧɨɣ�ɩɪɢɪɨɞɵ��ɇɚɢɛɨɥɟɟ�ɪɚɫɩɪɨɫɬɪɚɧɟɧɵ�ɭɫɬɪɨɣɫɬɜɚ��ɫɨɡɞɚɸɳɢɟ�
ɬɪɟɧɢɪɨɜɨɱɧɨɟ�ɫɨɩɪɨɬɢɜɥɟɧɢɟ�ɧɚ�ɨɫɧɨɜɟ�ɩɪɟɨɞɨɥɟɧɢɹ�ɫɢɥ�ɬɹɠɟɫɬɢ��ɭɩɪɭɝɨɫɬɢ��ɬɪɟɧɢɹ�ɜɹɡɤɨɫɬɢ��ɚ�ɬɚɤɠɟ�
ɫɜɨɛɨɞɧɵɟ�ɜɟɫɚ��ɢɫɩɨɥɶɡɭɸɳɢɟ�ɨɞɧɨɜɪɟɦɟɧɧɨ�ɫɢɥɵ�ɬɹɠɟɫɬɢ�ɢ�ɢɧɟɪɰɢɢ��ȼ�ɤɚɱɟɫɬɜɟ�ɬɢɩɢɱɧɵɯ�ɭɫɬɪɨɣɫɬɜ�
ɞɥɹ�ɢɫɫɥɟɞɨɜɚɧɢɹ�ɛɵɥɢ�ɜɵɛɪɚɧɵ�ɤɨɦɩɥɟɤɫ�ɫɬɚɰɢɨɧɚɪɧɵɯ�ɫɢɥɨɜɵɯ�ɬɪɟɧɚɠɟɪɨɜ��ɢɫɩɨɥɶɡɭɸɳɢɯ�ɩɪɟɨɞɨɥɟɧɢɟ
ɫɢɥɵ� ɬɹɠɟɫɬɢ�� ɜɟɥɨɬɪɟɧɚɠɟɪ�� ɹɜɥɹɸɳɢɣɫɹ� ɯɚɪɚɤɬɟɪɧɵɦ� ɩɪɢɦɟɪɨɦ� ɞɢɫɫɢɩɚɬɢɜɧɵɯ� ɭɫɬɪɨɣɫɬɜ�� ɚ� ɬɚɤɠɟ�
ɬɢɩɢɱɧɨɟ�ɫɢɥɨɜɨɟ�ɭɫɬɪɨɣɫɬɜɨ�ɞɥɹ�ɬɪɟɧɢɪɨɜɤɢ�ɦɵɲɰ�ɛɪɸɲɧɨɝɨ�ɩɪɟɫɫɚ�ɧɚ�ɨɫɧɨɜɟ ɭɩɪɭɝɢɯ�ɷɥɟɦɟɧɬɨɜ�

ɂɫɫɥɟɞɨɜɚɧɢɟ�ɛɵɥɨ�ɩɪɨɜɟɞɟɧɨ�ɞɥɹ�ɫɢɥɨɜɵɯ�ɭɩɪɚɠɧɟɧɢɣ��ɤɨɬɨɪɵɟ�ɨɩɢɫɵɜɚɥɢɫɶ�ɫ�ɢɫɩɨɥɶɡɨɜɚɧɢɟɦ�
ɨɩɢɫɚɧɧɨɣ� ɜɵɲɟ� ɦɨɞɟɥɢ� ɢ� ɜɵɩɨɥɧɹɥɢɫɶ� ɜ� ɫɨɨɬɜɟɬɫɬɜɢɢ� ɫ� ɦɟɬɨɞɢɱɟɫɤɢɦɢ� ɪɟɤɨɦɟɧɞɚɰɢɹɦɢ�
ɩɪɨɢɡɜɨɞɢɬɟɥɟɣ�>��@�

ɇɚ� ɪɢɫɭɧɤɟ� �� ɩɨɤɚɡɚɧɨ� ɭɩɪɚɠɧɟɧɢɟ� ɧɚ� ɬɪɟɧɚɠɟɪɟ�� '6/� ���� %LFHSV� &XUO� ɢ� ɩɪɢɜɟɞɟɧɚ� ɦɚɬɪɢɱɧɚɹ�
ɡɚɩɢɫɶ� ɢɡɦɟɧɟɧɢɹ� ɩɨɡɵ� ɩɪɢ� ɟɝɨ� ɜɵɩɨɥɧɟɧɢɢ�� Ⱥɧɚɥɢɡ� ɢɡɦɟɧɟɧɢɹ� ɩɨɡɵ� ɡɚɧɢɦɚɸɳɟɝɨɫɹ� ɩɨɤɚɡɵɜɚɟɬ�� ɱɬɨ�
ɢɡɦɟɧɟɧɢɹ� ɩɪɨɢɫɯɨɞɹɬ� ɩɪɚɤɬɢɱɟɫɤɢ� ɬɨɥɶɤɨ� ɜ� ɥɨɤɬɟɜɵɯ� ɫɭɫɬɚɜɚɯ� �ɩɨɞɱɟɪɤɧɭɬɵɟ� ɹɱɟɣɤɢ� ɦɚɬɪɢɰɵ���
Ɉɫɬɚɥɶɧɵɟ�ɫɭɫɬɚɜɵ�ɧɚɯɨɞɹɬɫɹ�ɜ�ɪɟɠɢɦɟ�ɨɛɟɫɩɟɱɟɧɢɹ�ɨɫɚɧɤɢ��Ⱦɜɢɠɟɧɢɹ�ɜ�ɥɨɤɬɟɜɵɯ�ɫɭɫɬɚɜɚɯ� ɫɜɹɡɚɧɨ�ɫ�
ɢɫɩɨɥɶɡɨɜɚɧɢɟɦ�ɨɞɧɨɣ� ɫɬɟɩɟɧɢ� ɫɜɨɛɨɞɵ�� ɨɬɧɨɫɹɳɟɣɫɹ� ɤ� ɫɝɢɛɚɬɟɥɶɧɨ�ɪɚɡɝɢɛɚɬɟɥɶɧɨɦɭ� ɬɢɩɭ� ɫɭɫɬɚɜɧɨɝɨ�
ɞɜɢɠɟɧɢɹ�>�@��Ɉɛɪɚɳɚɟɬ�ɧɚ�ɫɟɛɹ�ɜɧɢɦɚɧɢɟ�ɨɬɫɭɬɫɬɜɢɟ�ɧɟɨɛɯɨɞɢɦɨɫɬɢ�ɫɢɥɨɜɨɝɨ�ɨɛɟɫɩɟɱɟɧɢɹ�ɫɨɯɪɚɧɟɧɢɹ�
ɩɥɨɫɤɨɫɬɢ� ɞɜɢɠɟɧɢɹ� ɜ� ɢɡɦɟɧɹɟɦɨɦ� ɫɭɫɬɚɜɟ�� Ɉɧɨ� ɞɨɫɬɢɝɚɟɬɫɹ� ɛɥɚɝɨɞɚɪɹ� ɠɟɫɬɤɨɦɭ� ɟɟ� ɜɵɞɟɥɟɧɢɸ�
ɤɨɧɫɬɪɭɤɰɢɟɣ�ɬɪɟɧɚɠɟɪɚ�
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Ⱥɧɚɥɢɡ�ɢɡɦɟɧɟɧɢɹ�ɩɨɡɵ�ɡɚɧɢɦɚɸɳɟɝɨɫɹ�ɧɚ�ɬɪɟɧɚɠɟɪɟ��ɩɪɢɜɟɞɟɧɧɨɦ�ɧɚ�ɪɢɫɭɧɤɟ����ɩɨɤɚɡɵɜɚɟɬ��ɱɬɨ�
ɧɚɝɪɭɠɚɟɦɵɟ� ɞɜɢɠɟɧɢɹ� ɩɪɨɢɫɯɨɞɹɬ� ɜ� ɩɥɟɱɟɜɵɯ�� ɥɨɤɬɟɜɵɯ� ɫɭɫɬɚɜɚɯ�� ɚ� ɬɚɤɠɟ� ɜ� ɩɨɹɫɧɢɱɧɨɦ� ɨɬɞɟɥɟ�
ɩɨɡɜɨɧɨɱɧɢɤɚ� �ɫɦ� ɜɵɞɟɥɟɧɧɵɟ� ɩɨɞɱɟɪɤɢɜɚɧɢɟɦ� ɹɱɟɣɤɢ� ɦɚɬɪɢɰɵ��� ɉɪɢ� ɷɬɨɦ� ɜ� ɞɢɧɚɦɢɱɟɫɤɨɦ� ɪɟɠɢɦɟ�
ɡɚɞɟɣɫɬɜɨɜɚɧɚ� ɬɨɥɶɤɨ� ɨɞɧɚ� ɫɬɟɩɟɧɶ� ɫɜɨɛɨɞɵ�� ɫɨɨɬɜɟɬɫɬɜɭɸɳɚɹ� ɫɝɢɛɚɬɟɥɶɧɨ�ɪɚɡɝɢɛɚɬɟɥɶɧɨɦɭ� ɬɢɩɭ�
ɫɭɫɬɚɜɧɨɝɨ�ɞɜɢɠɟɧɢɹ��Ɉɫɬɚɥɶɧɵɟ�ɫɭɫɬɚɜɵ�ɪɚɛɨɬɚɸɬ�ɜ�ɪɟɠɢɦɟ�ɨɛɟɫɩɟɱɟɧɢɹ�ɨɫɚɧɤɢ�

ǾȖȟ� ���ǰȩȝȜșțȓțȖȓ�ȡȝȞȎȔțȓțȖȭ�țȎ�ȠȞȓțȎȔȓȞȓ�'6/ ����/DW 3XOOGRZQ
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ǰǥǿǻǶǸ�Ɋ�����ȀǼǺ�ǥ

���

Ɍɪɟɧɢɪɨɜɤɚ� ɫ� ɢɫɩɨɥɶɡɨɜɚɧɢɟɦ� ɬɪɟɧɚɠɟɪɚ� 3URQH� /HJ� &XUO� '6/����� �ɪɢɫɭɧɨɤ ��� ɯɚɪɚɤɬɟɪɧɚ�
ɷɮɮɟɤɬɢɜɧɨɣ�ɞɢɧɚɦɢɱɟɫɤɨɣ�ɧɚɝɪɭɡɤɨɣ�ɞɥɹ�ɦɵɲɰ��ɨɛɟɫɩɟɱɢɜɚɸɳɢɯ�ɞɜɢɠɟɧɢɹ�ɜ�ɤɨɥɟɧɧɨɦ�ɫɭɫɬɚɜɟ��ɉɪɢ�
ɷɬɨɦ�� ɤɚɤ� ɢ� ɜ� ɪɚɫɫɦɨɬɪɟɧɧɵɯ� ɪɚɧɟɟ� ɫɥɭɱɚɹɯ�� ɧɚɝɪɭɡɤɨɣ� ɨɛɟɫɩɟɱɟɧɨ� ɞɜɢɠɟɧɢɟ�� ɫɨɨɬɜɟɬɫɬɜɭɸɳɟɟ� ɨɞɧɨɣ�
ɫɬɟɩɟɧɢ� ɫɜɨɛɨɞɵ�� ɨɬɧɨɫɹɳɟɟɫɹ� ɤ� ɫɝɢɛɚɬɟɥɶɧɨ�ɪɚɡɝɢɛɚɬɟɥɶɧɨɦɭ� ɬɢɩɭ� �ɜɵɞɟɥɟɧɨ� ɜ� ɦɚɬɪɢɰɟ�
ɩɨɞɱɟɪɤɢɜɚɧɢɟɦ��

ǾȖȟ� ���ǰȩȝȜșțȓțȖȓ�ȡȝȞȎȔțȓțȖȭ�țȎ�ȠȞȓțȎȔȓȞȓ�3URQH /HJ &XUO '6/����

ɍɩɪɚɠɧɟɧɢɹ�� ɜɵɩɨɥɧɹɟɦɵɟ� ɧɚ� ɬɪɟɧɚɠɟɪɟ� /HJ� 3UHVV� '6/����� �ɪɢɫɭɧɨɤ� ���� ɨɛɟɫɩɟɱɢɜɚɸɬ�
ɞɢɧɚɦɢɱɟɫɤɨɣ� ɧɚɝɪɭɡɤɨɣ� ɫɭɫɬɚɜɵ� ɧɨɝ� �ɜɵɞɟɥɟɧɵ� ɜ� ɦɚɬɪɢɰɟ� ɩɨɞɱɟɪɤɢɜɚɧɢɟɦ��� Ɂɞɟɫɶ� ɧɚɝɪɭɠɚɟɬɫɹ� ɨɞɧɚ�
ɫɬɟɩɟɧɶ� ɫɜɨɛɨɞɵ�� ɨɬɧɨɫɹɳɚɹɫɹ� ɤ� ɫɝɢɛɚɬɟɥɶɧɨ�ɪɚɡɝɢɛɚɬɟɥɶɧɨɦɭ� ɬɢɩɭ� ɫɭɫɬɚɜɧɨɝɨ� ɞɜɢɠɟɧɢɹ�� Ɉɫɬɚɥɶɧɵɟ�
ɫɭɫɬɚɜɵ�ɪɚɛɨɬɚɸɬ�ɜ�ɪɟɠɢɦɟ�ɨɛɟɫɩɟɱɟɧɢɹ�ɨɫɚɧɤɢ�

ǾȖȟ� ���ǰȩȝȜșțȓțȖȓ�ȡȝȞȎȔțȓțȖȭ�țȎ�ȠȞȓțȎȔȓȞȓ�/HJ 3UHVV '6/����
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ǯǥǼǺǳȃǮǻǥȅǻǥ��ǥǻȂǼǾǺǮȄǥǷǻǼ�ǸǼǺȁǻǥǸǮȄǥǷǻǥ�ȀǳȃǻǼǹǼǱǥǦ�ȀǮ�ǸǼǻǿȀǾȁǸȀǼǾǿȊǸǥ�ǾǼǵǾǼǯǸǶ�
ȁ�ȂǥǵǶȅǻǼǺȁ�ǰǶȃǼǰǮǻǻǥ�ȀǮ�ǿǽǼǾȀǥ

���

ɍɩɪɚɠɧɟɧɢɹ� ɜɵɩɨɥɧɹɟɦɵɟ� ɧɚ� ɬɪɟɧɚɠɟɪɟ� 5RWDU\� 7RUVR� '6/����� �ɪɢɫɭɧɨɤ ���� ɨɛɟɫɩɟɱɢɜɚɸɬ�
ɞɢɧɚɦɢɱɟɫɤɨɣ� ɧɚɝɪɭɡɤɨɣ� ɫɭɫɬɚɜɵ� ɩɨɡɜɨɧɨɱɧɨɝɨ� ɫɬɨɥɛɚ� �ɜɵɞɟɥɟɧɵ� ɜ� ɦɚɬɪɢɰɟ� ɩɨɞɱɟɪɤɢɜɚɧɢɟɦ��� Ɂɞɟɫɶ�
ɧɚɝɪɭɠɚɟɬɫɹ�ɨɞɧɚ�ɫɬɟɩɟɧɶ�ɫɜɨɛɨɞɵ��ɨɬɧɨɫɹɳɚɹɫɹ�ɤ�ɪɨɬɚɰɢɨɧɧɨɦɭ�ɬɢɩɭ�ɫɭɫɬɚɜɧɨɝɨ�ɞɜɢɠɟɧɢɹ��Ɉɫɬɚɥɶɧɵɟ�
ɫɭɫɬɚɜɵ�ɪɚɛɨɬɚɸɬ�ɜ�ɪɟɠɢɦɟ�ɨɛɟɫɩɟɱɟɧɢɹ�ɨɫɚɧɤɢ��

ǾȖȟ�����ǰȩȝȜșțȓțȖȓ�ȡȝȞȎȔțȓțȖȭ�țȎ�ȠȞȓțȎȔȓȞȓ�5RWDU\ 7RUVR

ǾȖȟ� ���ǰȩȝȜșțȓțȖȓ�ȡȝȞȎȔțȓțȖȭ�țȎ�ȠȞȓțȎȔȓȞȓ�$EGRPLQDO '6/����
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ǰǥǿǻǶǸ�Ɋ�����ȀǼǺ�ǥ

���

Ɍɪɟɧɢɪɨɜɤɚ� ɫ� ɢɫɩɨɥɶɡɨɜɚɧɢɟɦ� ɬɪɟɧɚɠɟɪɚ� $EGRPLQDO� '6/���� �ɪɢɫɭɧɨɤ ��� ɬɚɤɠɟ� ɨɛɟɫɩɟɱɢɜɚɟɬ�
ɞɢɧɚɦɢɱɟɫɤɨɣ�ɧɚɝɪɭɡɤɨɣ�ɫɭɫɬɚɜɵ�ɩɨɡɜɨɧɨɱɧɨɝɨ�ɫɬɨɥɛɚ��ɜɵɞɟɥɟɧɵ�ɩɨɞɱɟɪɤɢɜɚɧɢɟɦ���Ɂɞɟɫɶ�ɡɚɞɟɣɫɬɜɨɜɚɧɚ
ɨɞɧɚ� ɫɬɟɩɟɧɶ� ɫɜɨɛɨɞɵ�� ɨɬɧɨɫɹɳɚɹɫɹ� ɤ� ɫɝɢɛɚɬɟɥɶɧɨ�ɪɚɡɝɢɛɚɬɟɥɶɧɨɦɭ� ɬɢɩɭ� ɫɭɫɬɚɜɧɨɝɨ� ɞɜɢɠɟɧɢɹ��
Ɉɫɬɚɥɶɧɵɟ�ɫɭɫɬɚɜɵ�ɪɚɛɨɬɚɸɬ�ɜ�ɪɟɠɢɦɟ�ɨɛɟɫɩɟɱɟɧɢɹ�ɨɫɚɧɤɢ��

Ɋɚɫɫɦɨɬɪɟɧɧɵɟ� ɬɪɟɧɚɠɟɪɧɵɟ� ɫɢɫɬɟɦɵ�ɨɫɧɨɜɚɧɵ�ɧɚ� ɢɫɩɨɥɶɡɨɜɚɧɢɢ� ɩɪɟɨɞɨɥɟɧɢɹ� ɝɪɚɜɢɬɚɰɢɨɧɧɵɯ�
ɫɢɥ�� ȼ� ɬɨ� ɠɟ� ɜɪɟɦɹ� ɜɵɩɨɥɧɟɧɢɟ� ɬɪɟɧɢɪɨɜɨɱɧɵɯ� ɭɩɪɚɠɧɟɧɢɣ� ɜɤɥɸɱɚɟɬ� ɜ� ɫɟɛɹ� ɪɚɡɝɨɧ� ɢ� ɬɨɪɦɨɠɟɧɢɟ�
ɩɨɞɧɢɦɚɟɦɵɯ�ɝɪɭɡɨɜ��ɱɬɨ�ɩɪɢɜɨɞɢɬ�ɤ�ɨɛɪɚɡɨɜɚɧɢɸ�ɢɧɟɪɰɢɨɧɧɵɯ�ɞɨɛɚɜɨɤ��ɤɨɬɨɪɵɟ�ɡɚɜɢɫɹɬ�ɨɬ�ɭɫɤɨɪɟɧɢɣ��
ɨɛɟɫɩɟɱɢɜɚɟɦɵɯ�ɞɜɢɠɟɧɢɹɦɢ�ɡɜɟɧɶɟɜ�ɬɟɥɚ��ȿɫɥɢ�ɪɚɫɫɦɚɬɪɢɜɚɬɶ�ɬɨɥɶɤɨ�ɩɨɫɬɭɩɚɬɟɥɶɧɨɟ�ɞɜɢɠɟɧɢɟ�ɝɪɭɡɚ��
ɬɨ� ɢɧɟɪɰɢɨɧɧɚɹ� ɫɢɥɚ� ɨɩɪɟɞɟɥɹɟɬɫɹ� ɩɪɨɢɡɜɟɞɟɧɢɟɦ� ɟɝɨ� ɦɚɫɫɵ� ɧɚ� ɭɫɤɨɪɟɧɢɟ�� ȼ� ɡɚɜɢɫɢɦɨɫɬɢ� ɨɬ� ɬɟɦɩɚ�
ɜɵɩɨɥɧɟɧɢɹ�ɭɩɪɚɠɧɟɧɢɹ�ɞɨɛɚɜɨɱɧɚɹ�ɫɢɥɚ�ɦɨɠɟɬ�ɫɨɫɬɚɜɥɹɬɶ��ɫɨɝɥɚɫɧɨ�>��� ��@��ɛɨɥɟɟ���� ��ɨɬ�ɜɟɥɢɱɢɧɵ�
ɫɢɥɵ� ɬɹɠɟɫɬɢ��ɂɧɟɪɰɢɨɧɧɚɹ�ɞɨɛɚɜɤɚ�ɢɦɟɟɬ� ɩɟɪɟɦɟɧɧɵɣ�ɯɚɪɚɤɬɟɪ�ɢ�ɜɨɩɪɨɫɵ�ɟɟ� ɭɱɟɬɚ�ɩɪɢ� ɞɨɡɢɪɨɜɚɧɢɢ�
ɧɚɝɪɭɡɤɢ� ɧɚ� ɞɚɧɧɵɣ� ɦɨɦɟɧɬ� ɧɚɯɨɞɹɬɫɹ� ɜ� ɫɬɚɞɢɢ� ɪɚɡɪɚɛɨɬɤɢ�� ɉɨɷɬɨɦɭ� ɢɧɟɪɰɢɨɧɧɨɫɬɶ� ɦɨɠɧɨ� ɫɱɢɬɚɬɶ�
ɨɞɧɨɣ� ɢɡ� ɨɬɪɢɰɚɬɟɥɶɧɵɯ� ɫɬɨɪɨɧ� ɢɫɩɨɥɶɡɨɜɚɧɢɹ� ɫɬɚɰɢɨɧɚɪɧɵɯ� ɬɪɟɧɚɠɟɪɧɵɯ� ɫɢɫɬɟɦ� ɢ� ɫɬɚɜɢɬɶ� ɡɚɞɚɱɭ�
ɫɧɢɠɟɧɢɹ�ɧɟɤɨɧɬɪɨɥɢɪɭɟɦɵɯ�ɜɨɡɞɟɣɫɬɜɢɣ�ɬɚɤɨɝɨ�ɬɢɩɚ�

ȿɫɥɢ� ɪɚɫɫɦɚɬɪɢɜɚɬɶ� ɞɨɛɚɜɨɱɧɵɣ� ɦɨɦɟɧɬ� ɫɢɥɵ� ɢɧɟɪɰɢɢ� ɨɬɧɨɫɢɬɟɥɶɧɨ� ɫɭɫɬɚɜɨɜ� ɬɟɥɚ�
ɬɪɟɧɢɪɭɸɳɟɝɨɫɹ��ɫɜɹɡɚɧɧɵɣ�ɬɨɥɶɤɨ�ɫ�ɭɫɤɨɪɟɧɧɵɦ�ɞɜɢɠɟɧɢɟɦ�ɝɪɭɡɚ��ɬɨ�ɤɚɠɞɵɣ�ɫɭɫɬɚɜ�ɛɭɞɟɬ�ɢɫɩɵɬɵɜɚɬɶ�
ɢɧɟɪɰɢɨɧɧɨɟ� ɫɢɥɨɜɨɟ� ɜɨɡɞɟɣɫɬɜɢɟ�� ɜɟɥɢɱɢɧɚ� ɤɨɬɨɪɨɝɨ� ɡɚɜɢɫɢɬ� ɨɬ� ɩɥɟɱɚ� ɞɚɧɧɨɣ� ɫɢɥɵ� ɨɬɧɨɫɢɬɟɥɶɧɨ�
ɫɭɫɬɚɜɚ�� ȼ� ɦɚɬɪɢɱɧɨɦ� ɜɢɞɟ� ɜɟɥɢɱɢɧɵ� ɦɨɦɟɧɬɨɜ� ɢɧɟɪɰɢɨɧɧɨɣ� ɫɢɥɵ� ɞɥɹ� ɫɝɢɛɚɬɟɥɶɧɨ�ɪɚɡɝɢɛɚɬɟɥɶɧɨɝɨ�
ɬɢɩɚ�ɫɭɫɬɚɜɧɵɯ�ɞɜɢɠɟɧɢɣ�ɦɨɝɭɬ�ɛɵɬɶ�ɩɪɟɞɫɬɚɜɥɟɧɵ�ɫɥɟɞɭɸɳɢɦ�ɨɛɪɚɡɨɦ�

ɆɢɧLM  �PDGLM �� �����
ɝɞɟ�P ± ɦɚɫɫɚ�ɝɪɭɡɚ� ɚ ± ɟɝɨ�ɭɫɤɨɪɟɧɢɟ� GLM ± ɦɚɬɪɢɰɚ�ɩɥɟɱ�ɫɢɥɵ�ɢɧɟɪɰɢɨɧɧɨɝɨ�ɫɨɩɪɨɬɢɜɥɟɧɢɹ�ɝɪɭɡɚ�ɞɥɹ�
ɤɚɠɞɨɝɨ�ɫɭɫɬɚɜɚ��L ± ɧɨɦɟɪ�ɛɢɨɤɢɧɟɦɚɬɢɱɟɫɤɨɣ�ɰɟɩɢ��M ± ɧɨɦɟɪ�ɫɭɫɬɚɜɚ��

ȼɨɡɞɟɣɫɬɜɢɟ�ɢɧɟɪɰɢɨɧɧɨɣ�ɫɢɥɵ�ɩɪɢ�ɞɚɧɧɨɦ�ɭɪɨɜɧɟ�ɪɚɡɜɢɬɢɹ�ɬɪɟɧɚɠɟɪɧɵɯ�ɬɟɯɧɨɥɨɝɢɣ�ɹɜɥɹɟɬɫɹ�
ɧɟɤɨɧɬɪɨɥɢɪɭɟɦɵɦ��ɢ�ɟɟ�ɫɧɢɠɟɧɢɟ�ɹɜɥɹɟɬɫɹ�ɜɚɠɧɨɣ�ɡɚɞɚɱɟɣ�ɜ�ɯɨɞɟ�ɫɨɜɟɪɲɟɧɫɬɜɨɜɚɧɢɹ�ɫɢɥɨɜɵɯ�
ɬɪɟɧɚɠɟɪɨɜ��Ɉɧɨ�ɦɨɠɟɬ�ɛɵɬɶ�ɞɨɫɬɢɝɧɭɬɨ�ɫɭɳɟɫɬɜɟɧɧɵɦ�ɭɦɟɧɶɲɟɧɢɟɦ�ɦɚɫɫɵ�ɩɟɪɟɦɟɳɚɟɦɵɯ�ɝɪɭɡɨɜ�ɢ�
ɞɟɬɚɥɟɣ�ɬɪɟɧɚɠɟɪɨɜ�

Ⱦɪɭɝɚɹ� ɩɪɨɛɥɟɦɚ� ɢɫɩɨɥɶɡɨɜɚɧɢɹ� ɫɬɚɰɢɨɧɚɪɧɵɯ� ɬɪɟɧɚɠɟɪɨɜ� ± ɷɬɨ� ɧɟɨɛɯɨɞɢɦɨɫɬɶ� ɪɚɫɫɟɢɜɚɧɢɹ�
ɷɧɟɪɝɢɢ�� Ɍɚɤ�� ɩɪɢ� ɩɨɞɴɟɦɟ� ɝɪɭɡɚ� ɢɥɢ� ɞɟɮɨɪɦɚɰɢɢ� ɭɩɪɭɝɨɝɨ� ɷɥɟɦɟɧɬɚ� ɭɜɟɥɢɱɢɜɚɟɬɫɹ� ɩɨɬɟɧɰɢɚɥɶɧɚɹ�
ɷɧɟɪɝɢɹ�� ɤɨɬɨɪɚɹ�ɞɨɥɠɧɚ�ɛɵɬɶ�ɭɫɬɪɚɧɟɧɚ�ɤ�ɦɨɦɟɧɬɭ�ɜɵɩɨɥɧɟɧɢɹ�ɩɨɜɬɨɪɧɨɝɨ�ɞɜɢɠɟɧɢɹ��ȼ�ɛɨɥɶɲɢɧɫɬɜɟ�
ɫɭɳɟɫɬɜɭɸɳɢɯ� ɫɬɚɰɢɨɧɚɪɧɵɯ� ɬɪɟɧɚɠɟɪɨɜ� ɨɧɚ� ɪɚɫɫɟɢɜɚɟɬɫɹ� ɱɟɪɟɡ� ɨɩɨɪɧɨ�ɞɜɢɝɚɬɟɥɶɧɵɣ� ɚɩɩɚɪɚɬ�
ɬɪɟɧɢɪɭɸɳɟɝɨɫɹ�ɢɥɢ�ɩɨɝɥɨɳɚɟɬɫɹ�ɤɨɧɫɬɪɭɤɰɢɟɣ��ɱɬɨ�ɩɪɢɜɨɞɢɬ�ɤ�ɛɵɫɬɪɨɦɭ�ɜɵɯɨɞɭ�ɭɫɬɪɨɣɫɬɜɚ�ɢɡ�ɫɬɪɨɹ��

ȼ� ɫɭɳɟɫɬɜɟɧɧɨɣ� ɫɬɟɩɟɧɢ� ɫɧɢɠɟɧɢɟ� ɢɧɟɪɰɢɨɧɧɨɫɬɢ� ɞɨɫɬɢɝɚɟɬɫɹ� ɢɫɩɨɥɶɡɨɜɚɧɢɟɦ� ɫɢɥ�
ɧɟɝɪɚɜɢɬɚɰɢɨɧɧɨɝɨ� ɯɚɪɚɤɬɟɪɚ�� ɧɚɩɪɢɦɟɪ�� ɫɢɥɵ� ɭɩɪɭɝɨɫɬɢ� ɢɥɢ� ɞɢɫɫɢɩɚɬɢɜɧɵɯ� ɫɢɥ��Ɉɞɧɢɦ� ɢɡ� ɩɪɢɦɟɪɨɜ�
ɢɫɩɨɥɶɡɨɜɚɧɢɹ� ɫɢɥɵ� ɭɩɪɭɝɨɫɬɢ� ɹɜɥɹɟɬɫɹ� ɭɫɬɪɨɣɫɬɜɨ� ɞɥɹ� ɬɪɟɧɢɪɨɜɤɢ� ɦɵɲɰ� ɛɪɸɲɧɨɝɨ� ɩɪɟɫɫɚ��
ɩɪɢɜɟɞɟɧɧɨɟ�ɧɚ�ɪɢɫɭɧɤɟ ���

ǾȖȟ� ���ǰȩȝȜșțȓțȖȓ�ȡȝȞȎȔțȓțȖȭ�țȎ�ȠȞȓțȎȔȓȞȓ�Ǯǰ�5RFNHW�

� ɂɫɩɨɥɶɡɨɜɚɧɚ�ɮɨɬɨɝɪɚɮɢɹ�ɬɪɟɧɚɠɟɪɚ�ɫ�ɫɚɣɬɚ�KWWS���VSRUW���UX�SURGXFW�WUHQD]KHU�GOMD�SUHVVD�L�P\VKF�VSLQ\�DE�URFNHW��
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ǯǥǼǺǳȃǮǻǥȅǻǥ��ǥǻȂǼǾǺǮȄǥǷǻǼ�ǸǼǺȁǻǥǸǮȄǥǷǻǥ�ȀǳȃǻǼǹǼǱǥǦ�ȀǮ�ǸǼǻǿȀǾȁǸȀǼǾǿȊǸǥ�ǾǼǵǾǼǯǸǶ�
ȁ�ȂǥǵǶȅǻǼǺȁ�ǰǶȃǼǰǮǻǻǥ�ȀǮ�ǿǽǼǾȀǥ

���

ȼ� ɨɬɧɨɲɟɧɢɢ� ɞɢɫɫɢɩɚɬɢɜɧɵɯ� ɫɢɥ� ɯɚɪɚɤɬɟɪɧɵɦ� ɹɜɥɹɟɬɫɹ� ɢɫɩɨɥɶɡɨɜɚɧɢɟ� ɫɢɥɵ� ɬɪɟɧɢɹ� ɜɨ� ɦɧɨɝɢɯ�
ɬɪɟɧɚɠɟɪɚɯ��ɩɪɢɦɟɧɹɟɦɵɯ�ɧɟ�ɬɨɥɶɤɨ�ɜ�ɩɪɨɰɟɫɫɟ�ɪɚɡɜɢɬɢɹ�ɫɢɥɵ��ɧɨ�ɢ��ɝɥɚɜɧɵɦ�ɨɛɪɚɡɨɦ��ɞɥɹ�ɬɪɟɧɢɪɨɜɤɢ�
ɫɟɪɞɟɱɧɨ�ɫɨɫɭɞɢɫɬɨɣ�ɫɢɫɬɟɦɵ��Ʉɚɤ�ɩɪɚɜɢɥɨ��ɷɬɨ�ɪɚɡɥɢɱɧɨɝɨ�ɪɨɞɚ�ɜɟɥɨɬɪɟɧɚɠɟɪɵ��ɪɢɫɭɧɨɤ�����ɧɚɝɪɭɡɤɚ�ɜ�
ɤɨɬɨɪɵɯ� ɡɚɞɚɟɬɫɹ� ɱɟɪɟɡ� ɭɩɪɚɜɥɟɧɢɟ� ɫɢɥɨɣ� ɬɪɟɧɢɹ�� ɡɚɬɪɭɞɧɹɸɳɟɣ� ɜɪɚɳɟɧɢɟ� ɩɟɞɚɥɟɣ�� Ⱦɢɫɫɢɩɚɬɢɜɧɵɟ�
ɬɪɟɧɚɠɟɪɵ� ɱɚɫɬɨ� ɢɫɩɨɥɶɡɭɸɬ� ɫɢɥɵ� ɜɹɡɤɨɫɬɢ�� ɜɨɡɧɢɤɚɸɳɢɟ� ɩɪɢ� ɩɟɪɟɤɚɱɢɜɚɧɢɢ� ɠɢɞɤɨɫɬɢ� ɦɟɠɞɭ�
ɰɢɥɢɧɞɪɚɦɢ��ɚ�ɬɚɤɠɟ�ɩɪɢ�ɜɪɚɳɟɧɢɢ�ɥɨɩɚɫɬɟɣ�ɜɢɧɬɚ��ɧɚɯɨɞɹɳɟɝɨɫɹ�ɜ�ɜɨɡɞɭɲɧɨɣ�ɫɪɟɞɟ�>��@��

ǾȖȟ� ���ǰȩȝȜșțȓțȖȓ�ȡȝȞȎȔțȓțȖȭ�țȎ�ȐȓșȜȠȞȓțȎȔȓȞȓ�7HDPELNH ���

ȼ�ɬɪɟɧɚɠɟɪɧɵɯ�ɭɫɬɪɨɣɫɬɜɚɯ��ɢɫɩɨɥɶɡɭɸɳɢɯ�ɫɢɥɵ�ɭɩɪɭɝɨɫɬɢ�ɢ�ɞɢɫɫɢɩɚɬɢɜɧɵɟ�ɫɢɥɵ��ɩɪɨɢɫɯɨɞɢɬ�
ɡɚɦɟɬɧɨɟ� ɫɧɢɠɟɧɢɟ� ɢɧɟɪɰɢɨɧɧɵɯ� ɫɢɥ�� ɩɨɫɤɨɥɶɤɭ� ɩɟɪɟɦɟɳɚɟɦɵɟ� ɫ� ɭɫɤɨɪɟɧɢɟɦ� ɦɚɫɫɵ� ɨɤɚɡɵɜɚɸɬɫɹ�
ɫɭɳɟɫɬɜɟɧɧɨ�ɦɟɧɶɲɢɦɢ��Ɉɞɧɚɤɨ��ɤɚɤ�ɫɥɟɞɭɟɬ�ɢɡ�ɩɨɥɭɱɟɧɧɵɯ�ɦɚɬɪɢɰ��ɨɩɢɫɵɜɚɸɳɢɯ�ɩɨɡɭ��ɧɚɝɪɭɠɚɟɦɵɟ�
ɫɭɫɬɚɜɧɵɟ�ɞɜɢɠɟɧɢɹ��ɤɚɤ�ɢ�ɪɚɧɟɟ��ɜɵɞɟɥɟɧɵ�ɩɨɞɱɟɪɤɢɜɚɧɢɟɦ��ɩɨɥɭɱɚɸɬ�ɧɚɝɪɭɡɤɭ�ɬɨɥɶɤɨ�ɞɥɹ�ɨɞɧɨɣ��ɤɚɤ�
ɩɪɚɜɢɥɨ�� ɫɝɢɛɚɬɟɥɶɧɨ�ɪɚɡɝɢɛɚɬɟɥɶɧɨɣ� ɫɬɟɩɟɧɢ� ɫɜɨɛɨɞɵ� ɤɚɠɞɨɝɨ� ɢɫɩɨɥɶɡɭɟɦɨɝɨ� ɩɪɢ� ɜɵɩɨɥɧɟɧɢɢ�
ɭɩɪɚɠɧɟɧɢɹ� ɫɭɫɬɚɜɚ�� ɗɬɨ� ɫɜɢɞɟɬɟɥɶɫɬɜɭɟɬ� ɨɛ� ɨɬɫɭɬɫɬɜɢɢ� ɩɪɢɧɰɢɩɢɚɥɶɧɵɯ� ɨɬɥɢɱɢɣ� ɬɪɟɧɚɠɟɪɨɜ� ɬɚɤɨɝɨ�
ɪɨɞɚ� ɨɬ� ɭɫɬɪɨɣɫɬɜ�� ɢɫɩɨɥɶɡɭɸɳɢɯ� ɩɪɟɨɞɨɥɟɧɢɟ� ɫɢɥɵ� ɬɹɠɟɫɬɢ� ɜ� ɨɬɧɨɲɟɧɢɢ� ɬɪɟɧɢɪɨɜɤɢ� ɦɵɲɰ��
ɨɛɟɫɩɟɱɢɜɚɸɳɢɯ� ɷɥɟɦɟɧɬɵ� ɨɫɚɧɤɢ� ɢ� ɭɩɪɚɜɥɹɸɳɢɟ� ɞɜɢɠɟɧɢɹ�� ɚ� ɬɚɤɠɟ� ɨ� ɜɨɡɦɨɠɧɨɫɬɢ� ɨɞɧɨɜɪɟɦɟɧɧɨɝɨ�
ɨɛɟɫɩɟɱɟɧɢɹ�ɧɚɝɪɭɡɤɨɣ�ɧɟɫɤɨɥɶɤɢɯ�ɩɪɨɫɬɪɚɧɫɬɜɟɧɧɵɯ�ɫɬɟɩɟɧɟɣ�ɫɜɨɛɨɞɵ�ɫɭɫɬɚɜɧɵɯ�ɞɜɢɠɟɧɢɣ�

ɉɨɥɭɱɟɧɧɵɟ� ɪɟɡɭɥɶɬɚɬɵ� ɫɜɢɞɟɬɟɥɶɫɬɜɭɸɬ� ɨ� ɬɨɦ�� ɱɬɨ� ɫɬɚɰɢɨɧɚɪɧɵɟ� ɬɪɟɧɚɠɟɪɵ�� ɢɫɩɨɥɶɡɭɸɳɢɟ�
ɝɪɚɜɢɬɚɰɢɨɧɧɭɸ�ɧɚɝɪɭɡɤɭ��ɫɨɡɞɚɸɬ�ɢɫɤɭɫɫɬɜɟɧɧɨ�ɨɝɪɚɧɢɱɟɧɧɵɟ�ɭɫɥɨɜɢɹ�ɨɫɭɳɟɫɬɜɥɟɧɢɹ�ɬɪɟɧɢɪɨɜɨɱɧɵɯ�
ɭɩɪɚɠɧɟɧɢɣ��ɤɨɬɨɪɵɟ�ɢɡɧɚɱɚɥɶɧɨ�ɧɟ�ɫɨɨɬɜɟɬɫɬɜɭɸɬ�ɢɦɟɸɳɢɦ�ɦɟɫɬɨ�ɩɪɢ�ɜɵɩɨɥɧɟɧɢɢ�ɪɟɚɥɶɧɵɯ�ɞɟɣɫɬɜɢɣ�
ɱɟɥɨɜɟɤɚ�ɜ�ɫɩɨɪɬɟ�ɢ�ɜ�ɩɨɜɫɟɞɧɟɜɧɨɣ�ɠɢɡɧɢ��ɗɬɨ�ɜɵɪɚɠɚɟɬɫɹ�ɜ�ɧɟɜɨɡɦɨɠɧɨɫɬɢ�ɫɨɡɞɚɧɢɹ�ɬɪɟɧɢɪɨɜɨɱɧɨɣ�
ɧɚɝɪɭɡɤɢ� ɞɥɹ� ɜɵɩɨɥɧɟɧɢɹ� ɭɩɪɚɠɧɟɧɢɣ�� ɬɪɟɛɭɸɳɢɯ� ɜɵɩɨɥɧɟɧɢɹ� ɧɚɛɨɪɚ� ɫɭɫɬɚɜɧɵɯ� ɞɜɢɠɟɧɢɣ��
ɨɛɟɫɩɟɱɢɜɚɸɳɢɯ� ɨɞɧɨɜɪɟɦɟɧɧɨ� ɧɟɫɤɨɥɶɤɨ� ɩɪɨɫɬɪɚɧɫɬɜɟɧɧɵɯ� ɫɬɟɩɟɧɟɣ� ɫɜɨɛɨɞɵ� ɢ� ɧɟɨɛɯɨɞɢɦɨɫɬɶɸ�
ɪɚɫɫɟɢɜɚɧɢɹ�ɦɟɯɚɧɢɱɟɫɤɨɣ�ɷɧɟɪɝɢɢ�ɱɟɪɟɡ�ɨɩɨɪɧɨ�ɞɜɢɝɚɬɟɥɶɧɵɣ�ɚɩɩɚɪɚɬ�ɬɪɟɧɢɪɭɸɳɟɝɨɫɹ�

Ɉɬɫɭɬɫɬɜɢɟ�ɧɟɨɛɯɨɞɢɦɨɫɬɢ�ɨɫɭɳɟɫɬɜɥɟɧɢɹ�ɨɫɧɨɜɧɵɯ�ɷɥɟɦɟɧɬɨɜ�ɨɫɚɧɤɢ��ɪɨɥɶ�ɤɨɬɨɪɵɯ�ɜɵɩɨɥɧɹɸɬ�
ɠɟɫɬɤɨ� ɪɟɝɥɚɦɟɧɬɢɪɨɜɚɧɧɵɟ� ɤɨɧɫɬɪɭɤɰɢɟɣ� ɬɪɚɟɤɬɨɪɢɢ� ɱɚɫɬɟɣ� ɬɪɟɧɚɠɟɪɚ�� ɫɜɹɡɚɧɧɵɯ� ɫɨ� ɡɜɟɧɶɹɦɢ� ɬɟɥɚ�
ɱɟɥɨɜɟɤɚ�� ɫɩɨɫɨɛɫɬɜɭɟɬ� ɫɧɢɠɟɧɢɸ�ɬɪɟɛɨɜɚɧɢɣ� ɤ� ɟɫɬɟɫɬɜɟɧɧɨɣ�ɤɨɨɪɞɢɧɚɰɢɢ�ɦɵɲɟɱɧɵɯ�ɭɫɢɥɢɣ��Ⱥɧɚɥɢɡ�
ɤɨɷɮɮɢɰɢɟɧɬɨɜ�ɤɨɧɫɬɪɭɤɬɢɜɧɨɣ�ɷɮɮɟɤɬɢɜɧɨɫɬɢ�>��@�ɬɪɚɞɢɰɢɨɧɧɵɯ�ɫɢɥɨɜɵɯ�ɬɪɟɧɚɠɟɪɨɜ�ɩɨɤɚɡɵɜɚɟɬ��ɱɬɨ�
ɡɧɚɱɟɧɢɟ� ɤɨɷɮɮɢɰɢɟɧɬɚ� ɩɪɨɫɬɪɚɧɫɬɜɟɧɧɨɣ� ɪɚɡɦɟɪɧɨɫɬɢ� ɞɥɹ� ɬɪɚɞɢɰɢɨɧɧɵɯ� ɭɫɬɪɨɣɫɬɜ� ɫɢɥɨɜɨɣ�
ɬɪɟɧɢɪɨɜɤɢ� �ୢ୧୫ ɫɨɫɬɚɜɥɹɟɬ� ɜɫɟɝɨ� ����� �ɩɪɢ� ɦɚɤɫɢɦɚɥɶɧɨɦ� ɡɧɚɱɟɧɢɢ� ��� ɢ� ɢɫɩɨɥɶɡɨɜɚɧɢɟ� ɩɨɥɭɱɟɧɧɵɯ�
ɫɢɥɨɜɵɯ�ɩɪɢɪɨɫɬɨɜ�ɨɛɳɟɝɨ�ɯɚɪɚɤɬɟɪɚ�ɜ�ɫɩɨɪɬɟ�ɢ�ɩɨɜɫɟɞɧɟɜɧɨɣ�ɠɢɡɧɢ�ɩɪɟɞɫɬɚɜɥɹɟɬɫɹ�ɩɪɨɛɥɟɦɚɬɢɱɧɵɦ��
ɉɨɷɬɨɦɭ� ɜɚɠɧɨɣ� ɩɪɨɛɥɟɦɨɣ�� ɤɨɬɨɪɭɸ� ɧɟɨɛɯɨɞɢɦɨ� ɪɟɲɢɬɶ� ɩɪɢ� ɨɩɬɢɦɢɡɚɰɢɢ� ɫɢɥɨɜɵɯ� ɬɪɟɧɚɠɟɪɨɜ� ɢ�
ɬɪɟɧɢɪɨɜɨɱɧɵɯ�ɭɫɬɪɨɣɫɬɜ��ɜ�ɩɟɪɜɭɸ�ɨɱɟɪɟɞɶ�ɹɜɥɹɟɬɫɹ�ɨɛɟɫɩɟɱɟɧɢɟ�ɫɨɡɞɚɧɢɟ�ɩɪɨɫɬɪɚɧɫɬɜɟɧɧɨɝɨ�ɫɢɥɨɜɨɝɨ�
ɩɨɥɹ�ɫɨɩɪɨɬɢɜɥɟɧɢɹ��ɩɨɡɜɨɥɹɸɳɟɝɨ�ɜɵɩɨɥɧɹɬɶ�ɭɩɪɚɠɧɟɧɢɹ�ɫ�ɫɨɯɪɚɧɟɧɢɟɦ�ɩɪɨɫɬɪɚɧɫɬɜɟɧɧɨɣ�ɫɬɪɭɤɬɭɪɵ�
ɨɞɧɨɜɪɟɦɟɧɧɨ�ɜɵɩɨɥɧɹɟɦɵɯ�ɞɜɢɠɟɧɢɣ�ɜ�ɫɭɫɬɚɜɚɯ�
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ǰǥǿǻǶǸ�Ɋ�����ȀǼǺ�ǥ

���

ȼɚɠɧɵɦ� ɚɫɩɟɤɬɨɦ� ɨɩɬɢɦɢɡɚɰɢɢ� ɬɟɯɧɢɱɟɫɤɢɯ� ɫɪɟɞɫɬɜ� ɫɢɥɨɜɨɣ� ɬɪɟɧɢɪɨɜɤɢ� ɹɜɥɹɟɬɫɹ� ɫɧɢɠɟɧɢɟ�
ɜɥɢɹɧɢɹ�ɧɟɤɨɧɬɪɨɥɢɪɭɟɦɵɯ�ɢɧɟɪɰɢɨɧɧɵɯ�ɜɨɡɞɟɣɫɬɜɢɣ�ɢ�ɷɮɮɟɤɬɢɜɧɨɟ�ɪɚɫɫɟɹɧɢɟ�ɷɧɟɪɝɢɢ�ɤɨɧɫɬɪɭɤɰɢɹɦɢ�
ɬɪɟɧɚɠɟɪɨɜ�

Ɂɧɚɱɟɧɢɟ�ɤɨɷɮɮɢɰɢɟɧɬɚ�ɢɧɟɪɰɢɨɧɧɨɫɬɢ��୧୬ ɜ�ɫɥɭɱɚɟ�ɭɫɬɪɨɣɫɬɜ��ɢɫɩɨɥɶɡɭɸɳɢɯ�ɩɪɟɨɞɨɥɟɧɢɟ�ɫɢɥɵ�
ɬɹɠɟɫɬɢ��ɡɚɜɢɫɢɬ�ɨɬ�ɤɢɧɟɬɢɱɟɫɤɨɣ�ɷɧɟɪɝɢɢ�ɩɟɪɟɦɟɳɚɟɦɨɝɨ�ɨɬɹɝɨɳɟɧɢɹ��ȿɫɥɢ�ɫɱɢɬɚɬɶ��ɱɬɨ�ɝɪɭɡ�ɞɨɫɬɢɝɚɟɬ�
ɦɚɤɫɢɦɚɥɶɧɨɣ�ɫɤɨɪɨɫɬɢ�ɩɟɪɟɦɟɳɟɧɢɹ�ɜ���ɦ�ɫ�ɢ�ɢɦɟɟɬ�ɦɚɫɫɭ����ɤɝ�ɢ�ɩɟɪɟɦɟɳɚɟɬɫɹ�ɩɨ�ɜɟɪɬɢɤɚɥɢ�ɧɚ���ɦ��ɚ�
ɬɪɟɧɢɟ� ɧɟɡɧɚɱɢɬɟɥɶɧɨ�� ɬɨ� ɤɨɷɮɮɢɰɢɟɧɬ� ɢɧɟɪɰɢɨɧɧɨɫɬɢ� ɫɨɫɬɚɜɢɬ� ������ ȿɫɬɟɫɬɜɟɧɧɨ�� ɩɪɢ� ɭɜɟɥɢɱɟɧɢɢ�
ɫɤɨɪɨɫɬɢ�ɩɟɪɟɦɟɳɟɧɢɹ�ɝɪɭɡɚ��ɞɚɧɧɵɣ�ɤɨɷɮɮɢɰɢɟɧɬ�ɫɧɢɠɚɟɬɫɹ��ɧɚɩɪɢɦɟɪ��ɩɪɢ�ɞɨɫɬɢɠɟɧɢɢ�ɫɤɨɪɨɫɬɢ�ɜ���
ɦ�ɫ�ɜ�ɨɩɢɫɚɧɧɵɯ�ɭɫɥɨɜɢɹɯ�ɤɨɷɮɮɢɰɢɟɧɬ�ɫɨɫɬɚɜɢɬ�ɭɠɟ������

Ʉɨɷɮɮɢɰɢɟɧɬ� ɪɚɫɫɟɢɜɚɧɢɹ� ɷɧɟɪɝɢɢ� �ୢ୧ୱ ɤɨɧɫɬɪɭɤɰɢɟɣ� ɭɫɬɪɨɣɫɬɜ�� ɩɪɟɞɩɨɥɚɝɚɸɳɢɯ� ɩɪɟɨɞɨɥɟɧɢɟ�
ɫɢɥɵ� ɬɹɠɟɫɬɢ�� ɩɪɢ� ɨɩɢɫɚɧɧɵɯ� ɜɵɲɟ� ɨɫɬɚɥɶɧɵɯ� ɩɚɪɚɦɟɬɪɚɯ� ɢɦɟɟɬ� ɩɪɚɤɬɢɱɟɫɤɢ� ɧɭɥɟɜɨɟ� ɡɧɚɱɟɧɢɟ��
ɩɨɫɤɨɥɶɤɭ�ɫɢɥɵ�ɬɪɟɧɢɹ�ɜ�ɭɡɥɚɯ�ɤɨɧɫɬɪɭɤɰɢɢ�ɢɦɟɸɬ�ɧɟɡɧɚɱɢɬɟɥɶɧɵɟ�ɜɟɥɢɱɢɧɵ��

ɉɪɨɜɟɞɟɧɧɵɣ� ɚɧɚɥɢɡ� ɩɨɤɚɡɚɥ�� ɱɬɨ� ɚɧɚɥɨɝɢɱɧɵɟ� ɩɨɤɚɡɚɬɟɥɢ� ɛɢɨɦɟɯɚɧɢɱɟɫɤɨɣ� ɷɮɮɟɤɬɢɜɧɨɫɬɢ�
ɯɚɪɚɤɬɟɪɧɵ� ɢ� ɞɥɹ� ɞɪɭɝɢɯ� ɫɬɚɰɢɨɧɚɪɧɵɯ� ɫɢɥɨɜɵɯ� ɬɪɟɧɚɠɟɪɨɜ�� ɢɫɩɨɥɶɡɭɸɳɢɯ� ɝɪɚɜɢɬɚɰɢɨɧɧɵɣ� ɫɩɨɫɨɛ�
ɫɨɡɞɚɧɢɹ� ɬɪɟɧɢɪɨɜɨɱɧɨɝɨ� ɫɨɩɪɨɬɢɜɥɟɧɢɹ�� Ⱦɥɹ� ɧɢɯ� ɩɪɢ� ɧɟɛɨɥɶɲɢɯ� ɫɤɨɪɨɫɬɹɯ� ɜɵɩɨɥɧɟɧɢɹ� ɭɩɪɚɠɧɟɧɢɣ�
ɞɨɫɬɚɬɨɱɧɨ�ɜɵɫɨɤɢɦ�ɨɤɚɡɵɜɚɟɬɫɹ�ɥɢɲɶ�ɩɨɤɚɡɚɬɟɥɶ�ɢɧɟɪɰɢɨɧɧɨɫɬɢ��ɜ�ɬɨ�ɜɪɟɦɹ�ɤɚɤ�ɨɫɬɚɥɶɧɵɟ�ɞɜɚ�ɢɦɟɥɢ�
ɧɢɡɤɢɟ�ɡɧɚɱɟɧɢɹ�

ɂɧɟɪɰɢɨɧɧɨɫɬɶ�� ɨɬɪɚɠɚɟɦɭɸ� ɫɨɨɬɜɟɬɫɬɜɭɸɳɢɦ� ɤɨɷɮɮɢɰɢɟɧɬɨɦ� �୧୬�� ɫɥɟɞɭɟɬ� ɫɱɢɬɚɬɶ� ɨɞɧɨɣ� ɢɡ�
ɨɬɪɢɰɚɬɟɥɶɧɵɯ� ɫɬɨɪɨɧ� ɢ� ɩɪɢ� ɢɫɩɨɥɶɡɨɜɚɧɢɢ� ɫɜɨɛɨɞɧɵɯ� ɜɟɫɨɜ�� ɤɨɬɨɪɵɟ� ɦɨɠɧɨ� ɨɬɧɟɫɬɢ� ɤ� ɩɪɨɫɬɟɣɲɢɦ�
ɬɟɯɧɢɱɟɫɤɢɦ� ɭɫɬɪɨɣɫɬɜɚɦ�� ɉɨɷɬɨɦɭ� ɜɚɠɧɨ� ɜ� ɩɟɪɫɩɟɤɬɢɜɟ� ɫɬɚɜɢɬɶ� ɡɚɞɚɱɭ� ɫɧɢɠɟɧɢɹ� ɧɟɤɨɧɬɪɨɥɢɪɭɟɦɵɯ�
ɜɨɡɞɟɣɫɬɜɢɣ� ɬɚɤɨɝɨ� ɬɢɩɚ�� ɗɬɨ� ɦɨɠɟɬ� ɛɵɬɶ� ɞɨɫɬɢɝɧɭɬɨ� ɢɫɩɨɥɶɡɨɜɚɧɢɟɦ� ɞɥɹ� ɫɨɡɞɚɧɢɹ� ɬɪɟɧɢɪɨɜɨɱɧɨɝɨ�
ɫɨɩɪɨɬɢɜɥɟɧɢɹ�ɫɢɥ�ɧɟɝɪɚɜɢɬɚɰɢɨɧɧɨɝɨ�ɯɚɪɚɤɬɟɪɚ��ɧɚɩɪɢɦɟɪ�ɭɩɪɭɝɢɯ�ɢɥɢ�ɞɢɫɫɢɩɚɬɢɜɧɵɯ�

Ⱥɧɚɥɢɡ� ɢɡɦɟɧɟɧɢɹ� ɩɨɡɵ� ɢ� ɨɰɟɧɤɚ� ɤɨɷɮɮɢɰɢɟɧɬɨɜ� ɛɢɨɦɟɯɚɧɢɱɟɫɤɨɣ� ɷɮɮɟɤɬɢɜɧɨɫɬɢ� ɭɫɬɪɨɣɫɬɜ��
ɢɫɩɨɥɶɡɭɸɳɢɯ� ɭɩɪɭɝɢɟ� ɫɢɥɵ�� ɩɨɤɚɡɚɥɚ�� ɱɬɨ� ɜ� ɬɪɚɞɢɰɢɨɧɧɵɯ� ɫɢɫɬɟɦɚɯ� ɫɢɥɨɜɨɣ� ɬɪɟɧɢɪɨɜɤɢ�� ɤɚɤ� ɢ� ɜ�
ɫɬɚɰɢɨɧɚɪɧɵɯ� ɝɪɚɜɢɬɚɰɢɨɧɧɵɯ� ɬɪɟɧɚɠɟɪɚɯ�� ɢɦɟɟɬ� ɦɟɫɬɨ� ɡɚɦɟɬɧɨɟ� ɨɝɪɚɧɢɱɟɧɢɟ� ɧɚɝɪɭɠɚɟɦɵɯ� ɫɬɟɩɟɧɟɣ�
ɫɜɨɛɨɞɵ� ɫ� ɜɵɞɟɥɟɧɢɟɦ� ɨɞɧɨɝɨ� ɥɢɧɟɣɧɨɝɨ� ɧɚɩɪɚɜɥɟɧɢɹ� ɬɪɟɧɢɪɨɜɨɱɧɨɝɨ� ɫɨɩɪɨɬɢɜɥɟɧɢɹ�� Ʉɨɷɮɮɢɰɢɟɧɬɵ�
ɛɢɨɦɟɯɚɧɢɱɟɫɤɨɣ�ɷɮɮɟɤɬɢɜɧɨɫɬɢ�ɞɥɹ�ɭɩɪɭɝɢɯ�ɫɢɥ�ɫɨɫɬɚɜɥɹɸɬ�

ɄGLP �������ɄLQ  ���ɢ�ɄGLV  ���

Ȼɢɨɦɟɯɚɧɢɱɟɫɤɚɹ� ɤɨɧɫɬɪɭɤɬɢɜɧɚɹ� ɷɮɮɟɤɬɢɜɧɨɫɬɶ� ɬɚɤɢɯ� ɭɫɬɪɨɣɫɬɜ� ɡɧɚɱɢɬɟɥɶɧɨ� ɜɵɲɟ�� ɱɟɦ� ɜ�
ɢɫɩɨɥɶɡɭɸɳɢɯ� ɝɪɚɜɢɬɚɰɢɨɧɧɵɟ� ɫɢɥɵ�� ɬɨɥɶɤɨ� ɜ� ɨɬɧɨɲɟɧɢɢ� ɩɨɤɚɡɚɬɟɥɹ� ɢɧɟɪɰɢɨɧɧɨɫɬɢ�� ȼ� ɩɨɫɥɟɞɧɟɦ�
ɫɥɭɱɚɟ��ɭɱɢɬɵɜɚɹ�ɧɟɡɧɚɱɢɬɟɥɶɧɨɫɬɶ�ɩɟɪɟɦɟɳɚɟɦɨɣ�ɦɚɫɫɵ�ɄLQ ��ɦɨɠɧɨ�ɫɱɢɬɚɬɶ�ɛɥɢɡɤɢɦ�ɤ�ɦɚɤɫɢɦɚɥɶɧɨɦɭ�
ɡɧɚɱɟɧɢɸ��Ɂɧɚɱɟɧɢɟ�ɤɨɷɮɮɢɰɢɟɧɬɚ�ɪɚɫɫɟɢɜɚɧɢɹ�ɄGLV  ���ɷɧɟɪɝɢɢ�ɩɪɢ�ɢɫɩɨɥɶɡɨɜɚɧɢɢ�ɭɩɪɭɝɢɯ�ɫɢɥ��ɤɚɤ�ɢ�ɜ�
ɫɥɭɱɚɟ�ɝɪɚɜɢɬɚɰɢɨɧɧɵɯ��ɛɥɢɡɤɨ�ɤ�ɧɭɥɟɜɨɦɭ�ɡɧɚɱɟɧɢɸ��

ɂɫɫɥɟɞɨɜɚɧɢɟ� ɭɩɪɚɠɧɟɧɢɣ�� ɜɵɩɨɥɧɹɟɦɵɯ� ɫ� ɩɨɦɨɳɶɸ� ɬɪɚɞɢɰɢɨɧɧɵɯ� ɭɫɬɪɨɣɫɬɜ�� ɢɫɩɨɥɶɡɭɸɳɢɟ�
ɞɢɫɫɢɩɚɬɢɜɧɵɟ� ɫɢɥɵ�� ɩɨɤɚɡɚɥɨ�� ɱɬɨ� ɦɚɤɫɢɦɚɥɶɧɨɟ�� ɛɥɢɡɤɨɟ� ɤ� ɟɞɢɧɢɰɟ� ɡɧɚɱɟɧɢɟ� ɢɦɟɸɬ� ɩɨɤɚɡɚɬɟɥɢ�
ɪɚɫɫɟɢɜɚɧɢɹ� ɷɧɟɪɝɢɢ� ɢ� ɢɧɟɪɰɢɨɧɧɨɫɬɢ�� ɩɪɢ� ɧɢɡɤɨɦ� ɡɧɚɱɟɧɢɢ� ɤɨɷɮɮɢɰɢɟɧɬɚ� ɩɪɨɫɬɪɚɧɫɬɜɟɧɧɨɣ�
ɪɚɡɦɟɪɧɨɫɬɢ��ɄGLP �������ɄLQ  ���ɢ�ɄGLV  ����

ɋɪɚɜɧɟɧɢɟ� ɩɚɪɚɦɟɬɪɨɜ� ɛɢɨɦɟɯɚɧɢɱɟɫɤɨɣ� ɷɮɮɟɤɬɢɜɧɨɫɬɢ� ɫɭɳɟɫɬɜɭɸɳɢɯ� ɬɪɟɧɚɠɟɪɨɜ� ɢ�
ɬɪɚɞɢɰɢɨɧɧɨ�ɢɫɩɨɥɶɡɭɟɦɵɯ�ɞɥɹ�ɫɢɥɨɜɨɣ�ɬɪɟɧɢɪɨɜɤɢ�ɫɜɨɛɨɞɧɵɯ�ɜɟɫɨɜ��ɝɚɧɬɟɥɢ��ɝɢɪɢ���ɟɫɥɢ�ɢɦɟɬɶ�ɜ�ɜɢɞɭ�
ɝɨɪɢɡɨɧɬɚɥɶɧɵɟ� ɩɟɪɟɦɟɳɟɧɢɹ� ɨɬɹɝɨɳɟɧɢɹ�� ɜɤɥɸɱɚɹ� ɜɪɚɳɚɬɟɥɶɧɵɟ� ɞɜɢɠɟɧɢɹ�� ɜ� ɨɬɧɨɲɟɧɢɢ�
ɩɪɨɫɬɪɚɧɫɬɜɟɧɧɨɣ�ɪɚɡɦɟɪɧɨɫɬɢ��ɄGLP��ɢɦɟɟɬɫɹ�ɫɭɳɟɫɬɜɟɧɧɨɟ�ɭɜɟɥɢɱɟɧɢɟ�ɫɨɨɬɜɟɬɫɬɜɭɸɳɟɝɨ�ɩɨɤɚɡɚɬɟɥɹ��ɜ�
ɬɨ�ɜɪɟɦɹ�ɤɚɤ�ɨɫɬɚɥɶɧɵɟ�ɞɜɚ��ɄLQ ɢ�ɄGLV��ɢɦɟɸɬ�ɦɢɧɢɦɚɥɶɧɵɟ�ɡɧɚɱɟɧɢɹ��Ɂɞɟɫɶ�ɬɚɤɠɟ�ɫɥɟɞɭɟɬ�ɭɱɟɫɬɶ�ɫɥɚɛɭɸ�
ɤɨɧɬɪɨɥɢɪɭɟɦɨɫɬɶ�ɢɧɟɪɰɢɨɧɧɵɯ�ɫɢɥ��ɱɬɨ�ɫɧɢɠɚɟɬ�ɷɮɮɟɤɬɢɜɧɨɫɬɶ�ɬɪɟɧɢɪɨɜɤɢ�

ɋɪɚɜɧɢɬɟɥɶɧɵɣ� ɚɧɚɥɢɡ� ɤɨɷɮɮɢɰɢɟɧɬɨɜ� ɛɢɨɦɟɯɚɧɢɱɟɫɤɨɣ� ɷɮɮɟɤɬɢɜɧɨɫɬɢ� ɫɢɥɨɜɵɯ� ɬɪɟɧɚɠɟɪɨɜ�
ɩɪɢɜɟɞɟɧ�ɧɚ�ɞɢɚɝɪɚɦɦɟ��ɪɢɫɭɧɨɤ����

ȼɵɜɨɞɵ�ɢ�ɩɟɪɫɩɟɤɬɢɜɵ�ɞɚɥɶɧɟɣɲɢɯ�ɢɫɫɥɟɞɨɜɚɧɢɣ� ���ɂɫɫɥɟɞɨɜɚɧɢɟ�ɨɫɨɛɟɧɧɨɫɬɟɣ�ɢɡɦɟɧɟɧɢɹ�
ɩɨɡɵ� ɩɪɢ� ɜɵɩɨɥɧɟɧɢɢ� ɮɢɡɢɱɟɫɤɢɯ� ɭɩɪɚɠɧɟɧɢɣ� ɫ� ɢɫɩɨɥɶɡɨɜɚɧɢɟɦ� ɬɪɚɞɢɰɢɨɧɧɵɯ� ɬɟɯɧɢɱɟɫɤɢɯ� ɫɪɟɞɫɬɜ�
ɞɥɹ� ɪɚɡɜɢɬɢɹ� ɫɢɥɵ� ɩɨɤɚɡɚɥɨ�� ɱɬɨ� ɛɨɥɶɲɢɧɫɬɜɨ� ɫɬɚɰɢɨɧɚɪɧɵɯ� ɭɫɬɪɨɣɫɬɜ� ɩɪɟɞɩɨɥɚɝɚɟɬ� ɨɛɟɫɩɟɱɟɧɢɟ�
ɬɪɟɧɢɪɨɜɨɱɧɨɣ� ɧɚɝɪɭɡɤɨɣ� ɨɞɧɨɣ� ɫɬɟɩɟɧɢ� ɫɜɨɛɨɞɵ� ɞɜɢɠɟɧɢɣ� ɪɚɛɨɱɟɝɨ� ɡɜɟɧɚ�� ɤɨɧɬɚɤɬɢɪɭɸɳɟɝɨ� ɫɨ�
ɡɜɟɧɶɹɦɢ� ɬɟɥɚ� ɱɟɥɨɜɟɤɚ�� ɱɬɨ� ɧɟ� ɩɨɡɜɨɥɹɟɬ� ɨɛɟɫɩɟɱɢɜɚɬɶ� ɬɪɟɧɢɪɨɜɨɱɧɨɣ� ɧɚɝɪɭɡɤɨɣ� ɫɥɨɠɧɵɟ�
ɩɪɨɫɬɪɚɧɫɬɜɟɧɧɵɟ� ɞɜɢɠɟɧɢɹ� ɱɟɥɨɜɟɤɚ� ɛɟɡ� ɧɚɪɭɲɟɧɢɹ� ɤɨɨɪɞɢɧɚɰɢɢ� ɪɚɛɨɬɵ� ɦɵɲɰ�� ɨɛɟɫɩɟɱɢɜɚɸɳɢɯ�
ɫɭɫɬɚɜɧɵɟ�ɞɜɢɠɟɧɢɹ�ɩɪɢ�ɜɵɩɨɥɧɟɧɢɢ�ɪɟɚɥɶɧɵɯ�ɩɪɨɫɬɪɚɧɫɬɜɟɧɧɵɯ�ɞɟɣɫɬɜɢɣ�

���ɉɨɤɚɡɚɬɟɥɢ�ɛɢɨɦɟɯɚɧɢɱɟɫɤɨɣ�ɤɨɧɫɬɪɭɤɬɢɜɧɨɣ�ɷɮɮɟɤɬɢɜɧɨɫɬɢ�ɬɪɚɞɢɰɢɨɧɧɵɯ�ɫɪɟɞɫɬɜ�ɫɢɥɨɜɨɣ�
ɬɪɟɧɢɪɨɜɤɢ ɞɥɹ�ɭɫɬɪɨɣɫɬɜ��ɢɫɩɨɥɶɡɭɸɳɢɯ�ɪɚɡɥɢɱɧɵɟ�ɫɩɨɫɨɛɵ�ɫɨɡɞɚɧɢɹ�ɧɚɝɪɭɡɤɢ�ɞɥɹ�ɬɢɩɢɱɧɵɯ�ɫɥɭɱɚɟɜ�
ɫɨɫɬɚɜɥɹɸɬ�

± ɞɥɹ�ɫɢɥɵ�ɬɹɠɟɫɬɢ��ɄGLP� �������ɄLQ� �����± �����ɢ�ɄGLV� ����
± ɞɥɹ�ɫɢɥɵ�ɭɩɪɭɝɨɫɬɢ��ɄGLP� �������ɄLQ� ���ɢ�ɄGLV� ����
± ɞɥɹ�ɫɢɥɵ�ɬɪɟɧɢɹ��ɄGLP� �������ɄLQ� ��ɢ�ɄGLV� ����
± ɞɥɹ�ɫɜɨɛɨɞɧɵɯ�ɝɪɭɡɨɜ�ɩɪɢ�ɝɨɪɢɡɨɧɬɚɥɶɧɨɦ�ɩɟɪɟɦɟɳɟɧɢɢ��ɄGLP� ����ɄLQ� ���ɢ�ɄGLV� ����
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ǯǥǼǺǳȃǮǻǥȅǻǥ��ǥǻȂǼǾǺǮȄǥǷǻǼ�ǸǼǺȁǻǥǸǮȄǥǷǻǥ�ȀǳȃǻǼǹǼǱǥǦ�ȀǮ�ǸǼǻǿȀǾȁǸȀǼǾǿȊǸǥ�ǾǼǵǾǼǯǸǶ�
ȁ�ȂǥǵǶȅǻǼǺȁ�ǰǶȃǼǰǮǻǻǥ�ȀǮ�ǿǽǼǾȀǥ

���

ɉɨɥɭɱɟɧɧɵɟ�ɞɚɧɧɵɟ�ɩɨɡɜɨɥɹɸɬ�ɫɞɟɥɚɬɶ�ɡɚɤɥɸɱɟɧɢɟ�ɨ�ɧɟɜɨɡɦɨɠɧɨɫɬɢ�ɜ�ɬɪɚɞɢɰɢɨɧɧɵɯ�ɫɪɟɞɫɬɜɚɯ�
ɬɪɟɧɢɪɨɜɤɢ� ɫɢɥɨɜɵɯ� ɤɚɱɟɫɬɜ� ɞɨɫɬɢɱɶ� ɦɚɤɫɢɦɚɥɶɧɵɯ� ɡɧɚɱɟɧɢɣ� ɨɞɧɨɜɪɟɦɟɧɧɨ� ɩɨ� ɜɫɟɦ� ɩɨɤɚɡɚɬɟɥɹɦ�
ɛɢɨɦɟɯɚɧɢɱɟɫɤɨɣ�ɤɨɧɫɬɪɭɤɬɢɜɧɨɣ�ɷɮɮɟɤɬɢɜɧɨɫɬɢ�

ǾȖȟ� ���ǼȤȓțȘȎ�ȘȜȫȢȢȖȤȖȓțȠȜȐ�ȏȖȜȚȓȣȎțȖȥȓȟȘȜȗ�ȫȢȢȓȘȠȖȐțȜȟȠȖ�ȠȓȣțȖȥȓȟȘȖȣ�ȡȟȠȞȜȗȟȠȐ�
ȞȎȕȐȖȠȖȭ�ȟȖșȩ�Ȓșȭ�ȞȎȕșȖȥțȩȣ�ȟȝȜȟȜȏȜȐ�ȟȜȕȒȎțȖȭ�ȠȞȓțȖȞȜȐȜȥțȜȗ�țȎȑȞȡȕȘȖ

�� ɉɟɪɫɩɟɤɬɢɜɭ� ɜ� ɨɬɧɨɲɟɧɢɢ� ɞɨɫɬɢɠɟɧɢɹ� ɦɚɤɫɢɦɚɥɶɧɵɯ� ɩɨɤɚɡɚɬɟɥɟɣ� ɛɢɨɦɟɯɚɧɢɱɟɫɤɨɣ�
ɤɨɧɫɬɪɭɤɬɢɜɧɨɣ� ɷɮɮɟɤɬɢɜɧɨɫɬɢ� ɩɪɟɞɫɬɚɜɥɹɟɬ� ɪɚɡɪɚɛɨɬɤɚ� ɭɫɬɪɨɣɫɬɜ� ɫ� ɜɨɡɦɨɠɧɨɫɬɶɸ� ɨɛɟɫɩɟɱɟɧɢɹ�
ɧɚɝɪɭɡɤɨɣ� ɞɢɫɫɢɩɚɬɢɜɧɨɝɨ� ɯɚɪɚɤɬɟɪɚ� ɨɞɧɨɜɪɟɦɟɧɧɨ� ɧɟɫɤɨɥɶɤɢɯ� ɩɪɨɫɬɪɚɧɫɬɜɟɧɧɵɯ� ɫɬɟɩɟɧɟɣ� ɫɜɨɛɨɞɵ�
ɪɚɛɨɱɢɯ�ɡɜɟɧɶɟɜ��ɤɨɧɬɚɤɬɢɪɭɸɳɢɯ�ɫ�ɬɟɥɨɦ�ɬɪɟɧɢɪɭɸɳɟɝɨɫɹ�

ǶȟȝȜșȪȕȜȐȎțțȩȓ�ȖȟȠȜȥțȖȘȖ

�� ɋɨɬɫɤɢɣ ɇ� Ȼ�� Ȼɢɨɦɟɯɚɧɢɤɚ �� ɭɱɟɛɧɢɤ� ɞɥɹ� ɫɬɭɞɟɧɬɨɜ� ɫɩɟɰɢɚɥɶɧɨɫɬɢ� ©ɫɩɨɪɬɢɜɧɨ�ɩɟɞɚɝɨɝɢɱɟɫɤɚɹ�
ɞɟɹɬɟɥɶɧɨɫɬɶ���ɇ� Ȼ� ɋɨɬɫɤɢɣ��± Ɇɢɧɫɤ ��ȻȽɍɎɄ��������± ɋ����±���

�� Ȼɟɥɶɫɤɢɣ ɂ� ȼ�� ɋɢɫɬɟɦɵ� ɷɮɮɟɤɬɢɜɧɨɣ� ɬɪɟɧɢɪɨɜɤɢ� Ⱥɪɦɪɟɫɬɥɢɧɝ�� Ȼɨɞɢɛɢɥɞɢɧɝ�� Ȼɟɧɱɩɪɟɫɫ��
ɉɚɭɷɪɥɢɮɬɢɧɝ���ɂ� ȼ� Ȼɟɥɶɫɤɢɣ��± Ɇɢɧɫɤ ��ɈɈɈ�©ȼɢɞɚ�ɇª��������± ����ɫ�

�� Ƚɪɢɲɢɧɚ ɘ� ɂ��Ɉɫɧɨɜɵ�ɫɢɥɨɜɨɣ�ɩɨɞɝɨɬɨɜɤɢ��ɡɧɚɬɶ�ɢ�ɭɦɟɬɶ���ɭɱɟɛ��ɩɨɫɨɛɢɟ���ɘ� ɂ� Ƚɪɢɲɢɧɚ��± Ɋɨɫɬɨɜ�
ɧ�Ⱦ ��Ɏɟɧɢɤɫ��������± ����ɫ�

�� Ɉɫɧɨɜɵ� ɩɟɪɫɨɧɚɥɶɧɨɣ� ɬɪɟɧɢɪɨɜɤɢ� �� ɩɨɞ� ɪɟɞ�� Ɋɨɞɠɟɪɚ ȼ� ɗɪɥɚ�� Ɍɨɦɚɫɚ Ɋ� Ȼɟɯɟɥɹ� �� ɩɟɪ�� ɫ� ɚɧɝɥ��
ɂ� Ⱥɧɞɪɟɟɜ��± Ʉɢɟɜ ��Ɉɥɢɦɩɢɣɫɤɚɹ�ɥɢɬɟɪɚɬɭɪɚ��������± ����ɫ�

�� ɋɭɩɟɪɫɢɥɚ��ɂɧɬɟɧɫɢɜɧɵɟ�ɬɪɟɧɢɪɨɜɤɢ���ɩɟɪ��ɫ�ɚɧɝɥ��ɂ� Ɇɚɪɝɭɥɢɫ��± Ɇ� ��Ɍɟɪɪɚ��������± ����ɫ�
�� 7LKDQ\L -��&RQWUROOLQJ� VWUHQJWK� DQG� SRZHU� WUDLQLQJ� �� -� 7LKDQ\L� ��� (XURSHDQ� DWKOHWLF� FRDFKHV�&RQIHUHQFH�� ±

%XGDSHVW���+83(��± ������± 3���±���
�� :LOVRQ *�� 3HUIRUPDQFH� EHQHILWV� IURP� ZHLJKW� DQG� SO\RPHWULF� WUDLQLQJ�� HIIHFWV� RI� LQLWLDO� VWUHQJWK� OHYHO� ��

*� :LOVRQ��$� 0XUSK\��$� :DOVKH����&RDFKLQJ�DQG�VSRUW�VFLHQFH�MRXUQDO��± ������± 1�/�± 3���±��
�� %DFFKLF 7� 5��:HLJKW�WUDLQLQJ�,QVWUXFWLRQ��6WHSV�WR�VXFFHVV���7� 5� %DFFKLF��%� 5� *URYHV����+XPDQ�.LQHWLFV��

������± ����S�
�� 6WDULVFKND 6�� (0*� 6XSSRUWHG� $QDO\VLV� RI� 6WUHQJWK� ([HUFLVHV� DV� DQ� $LG� LQ� WKH� &RQVWUXFWLRQ� RI� 7UDLQLQJ�

3URJUDPV�LQ�6SRUW�DQG�/RZ�%DFN�3DLQ���6� 6WDULVFKND��3��.RQUDG��3��5XGDFN����0RWRU�FRRUGLQDWLRQ�LQ�VSRUW�
DQG�H[HUFLVH��± %RORJQD���8QLYHUVLW\�GHJOL�6WXGL�GL�%RORJQD��)DFROWD GL 6FLHQ]H 0RWRULH��������± 3�����±����

���ɋɨɬɫɤɢɣ ɇ� Ȼ�� ɉɪɚɤɬɢɤɭɦ� ɩɨ� ɛɢɨɦɟɯɚɧɢɤɟ �� ɩɪɚɤɬɢɤɭɦ� �� ɇ� Ȼ� ɋɨɬɫɤɢɣ�� ȼ� ɘ� ȿɤɢɦɨɜ��
ȼ� Ʉ� ɉɨɧɨɦɚɪɟɧɤɨ��± Ɇɢɧɫɤ ��ȻȽɍɎɄ��������± ����ɫ�

��� 3UHVVRU >ɗɥɟɤɬɪɨɧɧɵɣ� ɪɟɫɭɪɫ@�� ± ������ ± Ɋɟɠɢɦ� ɞɨɫɬɭɩɚ �� KWWS���ZZZ�SUHFRU�FRP�LQWO� FRPPHUFLDO�
SURGXFWV� VWUHQJWK�GLVFRYHU\�VWUHQJWK�VHOHFWR UL]HG�

���əɤɭɛɨɜɢɱ ɋ� Ʉ�� ɂɧɟɪɰɢɨɧɧɵɟ� ɫɢɥɵ� ɤɚɤ� ɜɚɠɧɟɣɲɢɣ� ɚɫɩɟɤɬ� ɞɨɡɢɪɨɜɚɧɢɹ� ɫɢɥɨɜɨɣ� ɬɪɟɧɢɪɨɜɤɢ� ��
ɋ� Ʉ� əɤɭɛɨɜɢɱ�� ɇ� Ȼ� ɋɨɬɫɤɢɣ� ��� Ȼɴɞɟɳɟɬɨ� ɜɴɩɪɨɫɢ� ɨɬ� ɫɜɟɬɚ� ɧɚ� ɧɚɭɤɚɬɚ� ± ����� �� ɦɚɬɟɪɢɚɥɢ� ɡɚ� 9,,,�
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ǰǥǿǻǶǸ�Ɋ�����ȀǼǺ�ǥ

���

Ɇɟɠɞɭɧɚɪɨɞɧɚ� ɧɚɭɱɧɚ� ɩɪɚɤɬɢɱɧɚ� ɤɨɧɮɟɪɟɧɰɢɹ�� ɋɨɮɢɹ�� ��±��� ɞɟɤɟɦɜɪɢ�� ������ ± Ɍɨɦ� ���� Ɏɢɡɢɤɚ��
Ɏɢɡɢɱɟɫɤɚ� ɤɭɥɬɭɪɚ� ɢ� ɫɩɨɪɬ� �� ©Ȼɹɥ� ȽɊȺȾ�ȻȽª� ɈɈȾ� � ɪɟɞ��Ɇ� Ɍ� ɉɟɬɤɨɜ�� ± ɋɨɮɢɹ �� ©Ȼɹɥ� ȽɊȺȾ�ȻȽª�
ɈɈȾ��������± Ɍ�����± ɋ����±�����ɉɟɪɫɩɟɤɬɢɜɧɵɟ�ɜɨɩɪɨɫɵ�ɦɢɪɨɜɨɣ�ɧɚɭɤɢ��

���əɤɭɛɨɜɢɱ ɋ� Ʉ�� Ɉɛ� ɢɧɟɪɰɢɨɧɧɨɣ� ɫɨɫɬɚɜɥɹɸɳɟɣ� ɫɢɥɨɜɨɣ� ɧɚɝɪɭɡɤɢ� ɩɪɢ� ɜɵɩɨɥɧɟɧɢɢ ɭɩɪɚɠɧɟɧɢɣ�
ɫɤɨɪɨɫɬɧɨ�ɫɢɥɨɜɨɝɨ�ɯɚɪɚɤɬɟɪɚ���ɋ� Ʉ� əɤɭɛɨɜɢɱ����Ɇɢɪ�ɫɩɨɪɬɚ��± ������± ʋ����± ɋ����±���

���Ⱥɧɞɪɟɟɜɚ Ʌ� ə�� ɂɫɫɥɟɞɨɜɚɧɢɟ� ɬɪɟɧɢɪɨɜɨɱɧɵɯ� ɧɚɝɪɭɡɨɤ� ɧɚ� ɝɪɟɛɧɨɦ� ɬɪɟɧɚɠɟɪɟ� ©&RQFHSW��ª� ɜ�
ɩɨɞɝɨɬɨɜɤɟ� ɸɧɨɲɟɣ�ɧɨɜɢɱɤɨɜ� ɜ� ɚɤɚɞɟɦɢɱɟɫɤɨɣ� ɝɪɟɛɥɟ� �� Ʌ� ə� Ⱥɧɞɪɟɟɜɚ�� Ʌ� Ⱥ� ȿɝɨɪɟɧɤɨ� ��� ɍɱɟɧɵɟ�
ɡɚɩɢɫɤɢ�ɭɧ�ɬɚ�ɢɦ��ɉ� Ɏ� Ʌɟɫɝɚɮɬɚ��± ȼɵɩɭɫɤ��± ʋ�����± ������± ɋ����±���

���ɋɨɬɫɤɢɣ ɇ� Ȼ�� Ɉ� ɱɢɫɥɨɜɵɯ� ɩɨɤɚɡɚɬɟɥɹɯ� ɛɢɨɦɟɯɚɧɢɱɟɫɤɨɣ� ɷɮɮɟɤɬɢɜɧɨɫɬɢ� ɬɟɯɧɢɱɟɫɤɢɯ� ɫɪɟɞɫɬɜ�
ɪɚɡɜɢɬɢɹ� ɮɢɡɢɱɟɫɤɢɯ� ɤɚɱɟɫɬɜ� ɫɩɨɪɬɫɦɟɧɚ� �� ɇ� Ȼ� ɋɨɬɫɤɢɣ� ��� ȼɿɫɧɢɤ� ɑɟɪɧɿɝɿɜɫɶɤɨɝɨ� ɧɚɰɿɨɧɚɥɶɧɨɝɨ�
ɩɟɞɚɝɨɝɿɱɧɨɝɨ�ɭɧɿɜɟɪɫɢɬɟɬɭ�ɿɦ��Ɍ� Ƚ� ɒɟɜɱɟɧɤɚ��ɋɟɪ��ɉɟɞɚɝɨɝɿɱɧɿ�ɧɚɭɤɢ��Ɏɿɡɢɱɧɟ�ɜɢɯɨɜɚɧɧɹ�ɬɚ�ɫɩɨɪɬ� �
ɝɨɥ��ɪɟɞ��Ɇ� Ɉ� ɇɨɫɤɨ��± ɑɟɪɧɿɝɿɜ��������± ȼɢɩ�������± Ɍ�����± ɋ�����±����

6RWVN\ 1�

%,20(&+$1,&$/�&216758&7,9(�())(&7,9(1(66�2)�75$',7,21$/�0($16�
2)�675(1*7+�75$,1,1*

7KH� SDSHU� LV� GHYRWHG� WR� WKH� WRSLFDO� VXEMHFW� ZKLFK� LV� UHODWHG� WR� GHYHORSPHQW� RI� D� QHZ�
WHFKQRORJ\�RQ�LQWHUDFWLRQ�RI�D�PDQ�DQG�H[HUFLVH�PDFKLQHV�ZKLOH�FXOWLYDWLQJ�IRUFH�FKDUDFWHULVWLFV�
ZKLFK�DUH� LPSRUWDQW� IRU�VSRUWV�DQG�HYHU\GD\� OLIH�DV�ZHOO��7KH�UHVHDUFK�REMHFWLYH� LV� WR�GHWHUPLQH�
NLQHPDWLF� DQG� G\QDPLF� VSHFLILF� IHDWXUHV� RI� DUWLFXODU� MRLQW� SHUIRUPDQFH� ZKHQ� D� WUDLQHH� LV�
LQWHUDFWLQJ� ZLWK� VWDWLRQDU\� H[HUFLVH� PDFKLQHV� ZKLOH� SHUIRUPLQJ� SRZHU� H[HUFLVHV�� $Q� RULJLQDO
DSSURDFK� IRU� GHWHUPLQDWLRQ� DQG� QXPHULFDO� UHSUHVHQWDWLRQ� RI� PDQ� SRVLWLRQ� EDVHG� RQ� DV�
FHUWDLQPHQW�RI�UHJXODULWLHV�RQ�FKDQJHV� LQ� MRLQW�DQJOHV� WDNLQJ� LQWR�DFFRXQW�DQDWRPLFDOO\�SRVVLEOH�
GHJUHH� RI� IUHHGRP� RI� ORFRPRWRU� V\VWHP� MRLQW� KDV� EHHQ� XVHG� D� PDLQ� PHWKRG� IRU� LQYHVWLJDWLRQV��
7UDLQLQJ�H[HUFLVHV�XVLQJ�W\SLFDO�PRGHUQ�SUHVV�PDFKLQHV�ZLWK�JUDYLWDWLRQDO��HODVWLF�DQG�GLVVLSDWLYH�
IRUFHV� IRU� ORDGLQJ� KDYH� EHHQ� DQDO\VHG� LQ� WKH� SURFHVV� RI� LQYHVWLJDWLRQV�� 7KH� LQYHVWLJDWLRQV� KDYH�
UHYHDOHG� WKDW� WKH�PDLQ�SUREOHP�RI�VWDWLRQDU\�H[HUFLVH�V\VWHPV� LV�DQ�DEVHQFH�RI� WKH�SRVVLELOLW\� WR�
FUHDWH� ORDGLQJ� VLPXOWDQHRXVO\� IRU� VHYHUDO� GHJUHHV� RI� IUHHGRP� IRU� MRLQW� PRWLRQV� ZKLFK� DUH�
FKDUDFWHULVWLF� IRU� QDWXUDO� VSDWLDO� PRWLRQV� RI� D� PDQ�� 2WKHU� SUREOHPV� DUH� FRQQHFWHG� ZLWK� VWULFW�
SUHGHWHUPLQDF\� RI� KXPDQ� ERG\� OLQN� WUDMHFWRULHV� WKDW� UHGXFH� UHTXLUHPHQWV� WR� FRRUGLQDWLRQ� RI�
PXVFOH�IRUFHV��SUHVHQFH�RI�XQFRQWUROODEOH�LQHUWLDO�SRZHU�DGGLWLYHV�DULVLQJ�DW�DFFHOHUDWHG�PRWLRQ�RI�
ZHLJKWV�XVHG�IRU�ORDGLQJ�DQG�QHFHVVLW\�WR�GLVSHUVH�PHFKDQLFDO�HQHUJ\�ZKLOH�PDNLQJ�H[HUFLVHV�

2Q� WKH� EDVLV� RI� WKH� UHVHDUFK� ZH� KDYH� IRUPXODWHG� WKH� SURPLVLQJ� GLUHFWLRQ� IRU� IXUWKHU�
GHYHORSPHQW� RI� WUDLQLQJ� WHFKQRORJLHV� FRQQHFWHG�ZLWK�ZHLJKW� DQG� KHDOWK�LPSURYLQJ� WUDLQLQJ� WKDW�
LPSOLHV� FUHDWLRQ� RI� H[HUFLVH� PDFKLQHV� SURYLGLQJ� VLPXOWDQHRXV� ORDGLQJ ZLWK� VHYHUDO� GHJUHHV� RI�
IUHHGRP�IRU�D�KXPDQ�ORFRPRWRU�V\VWHP�ZLWK�PLQLPXP�LQHUWDQFH�DQG�SRVVLELOLW\�RI�HIIHFWLYH�HQHUJ\�
GLVSHUVLRQ�

.H\�ZRUGV� SRZHU�H[HUFLVH��H[HUFLVH�PDFKLQH��GHJUHH�RI�IUHHGRP��LQHUWQHVV��HQHUJ\�
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