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�ȋȀǮǽ�ǿǽǳȄǶǮǹǶǵǶǾǼǰǮǻǻǼǷ�ǯǮǵǼǰǼǷ�ǽǼǲǱǼȀǼǰǸǶ�

ȼɟɪɬɟɥɶ�Ɉ�ȼ��ȼɩɥɢɜ�ɨɫɧɨɜɧɢɯ�ɤɨɦɩɨɧɟɧɬɿɜ�ɝɪɢ�ɧɚ�ɬɟɯɧɿɤɨ�ɬɚɤɬɢɱɧɭ�ɩɿɞɝɨɬɨɜɤɭ�
ɸɧɢɯ�ɜɨɥɟɣɛɨɥɿɫɬɿɜ�������ɪɨɤɿɜ��ɟɬɚɩ�ɫɩɟɰɿɚɥɿɡɨɜɚɧɨʀ�ɛɚɡɨɜɨʀ�ɩɿɞɝɨɬɨɜɤɢ�� Ⱥɧɚɥɿɡɭɸɬɶɫɹ�
ɨɫɨɛɥɢɜɨɫɬɿ�ɡɚɫɬɨɫɭɜɚɧɧɹ�ɫɩɟɰɿɚɥɶɧɢɯ�ɩɪɨɝɪɚɦ�ɪɿɡɧɨʀ�ɫɩɪɹɦɨɜɚɧɨɫɬɿ�ɧɚ�ɪɨɡɜɢɬɨɤ�ɨɫɧɨɜɧɢɯ�
ɬɟɯɧɿɤɨ�ɬɚɤɬɢɱɧɢɯ� ɹɤɨɫɬɟɣ�� Ɉɛʉɪɭɧɬɨɜɚɧɨ� ɟɮɟɤɬɢɜɧɿɫɬɶ� ɬɟɯɧɨɥɨɝɿɣ� ɲɜɢɞɤɿɫɧɨ�ɫɢɥɨɜɨʀ�
ɫɩɪɹɦɨɜɚɧɨɫɬɿ� ɜ� ɦɚɤɪɨɰɢɤɥɿ� ɩɿɞɝɨɬɨɜɤɢ� ɸɧɢɯ� ɜɨɥɟɣɛɨɥɿɫɬɿɜ� ɩɪɨɮɟɫɿɣɧɨɝɨ� ɪɿɜɧɹ�� Ⱦɚɧɚ�
ɬɟɯɧɨɥɨɝɿɹ� ɩɟɪɟɞɛɚɱɚɽ� ɦɨɠɥɢɜɿɫɬɶ� ɡɚɫɬɨɫɭɜɚɧɧɹ� ɩɪɢɧɰɢɩɭ� ɜɢɩɟɪɟɞɠɚɥɶɧɨɝɨ� ɧɚɜɱɚɧɧɹ� ɡ�
ɨɩɬɢɦɿɡɚɰɿɽɸ� ɫɤɥɚɞɭ� ɡɚɫɨɛɿɜ� ɿ� ɦɟɬɨɞɿɜ� ɬɟɯɧɿɤɨ�ɬɚɤɬɢɱɧɨʀ� ɩɿɞɝɨɬɨɜɥɟɧɨɫɬɿ� ɧɚ� ɨɫɧɨɜɿ�
ɜɪɚɯɭɜɚɧɧɹ�ɚɧɚɬɨɦɨ�ɮɿɡɿɨɥɨɝɿɱɧɢɯ�ɨɫɨɛɥɢɜɨɫɬɟɣ�ɨɪɝɚɧɿɡɦɭ�ɫɩɨɪɬɫɦɟɧɿɜ���±���ɪɨɤɿɜ�

Ʉɥɸɱɨɜɿ� ɫɥɨɜɚ� ɮɿɡɢɱɧɿ� ɹɤɨɫɬɿ��ɲɜɢɞɤɿɫɧɨ�ɫɢɥɨɜɚ� ɩɿɞɝɨɬɨɜɤɚ�� ɨɩɬɢɦɿɡɚɰɿɹ� ɦɟɬɨɞɿɜ�
ɬɟɯɧɿɱɧɨʀ� ɩɿɞɝɨɬɨɜɤɢ� ɸɧɢɯ� ɜɨɥɟɣɛɨɥɿɫɬɿɜ�� ɬɟɯɧɿɤɨ�ɬɚɤɬɢɱɧɚ� ɩɿɞɝɨɬɨɜɤɚ�� ɨɫɧɨɜɧɿ�
ɤɨɦɩɨɧɟɧɬɢ�ɝɪɢ�ɜ�ɜɨɥɟɣɛɨɥ�

ɉɨɫɬɚɧɨɜɤɚ ɩɪɨɛɥɟɦɵ� ɢ� ɟɟ� ɫɜɹɡɶ� ɫ� ɜɚɠɧɵɦɢ� ɧɚɭɱɧɵɦɢ� ɢɥɢ� ɩɪɚɤɬɢɱɟɫɤɢɦɢ� ɡɚɞɚɧɢɹɦɢ��
Ɋɚɡɜɢɬɢɟ� ɬɟɯɧɢɤɨ�ɬɚɤɬɢɱɟɫɤɢɯ� ɤɚɱɟɫɬɜ� ± ɷɬɨ� ɞɥɢɬɟɥɶɧɵɣ� ɩɪɨɰɟɫɫ�� ɰɟɥɶ� ɤɨɬɨɪɨɝɨ� ɞɨɫɬɢɠɟɧɢɟ�
ɜɨɥɟɣɛɨɥɢɫɬɚɦɢ� ɜɵɫɨɤɨɝɨ� ɭɪɨɜɧɹ� ɬɟɯɧɢɱɟɫɤɨɣ� ɩɨɞɝɨɬɨɜɥɟɧɧɨɫɬɢ�� ɤɨɬɨɪɵɣ� ɞɨɥɠɟɧ� ɫɨɨɬɜɟɬɫɬɜɨɜɚɬɶ�
ɬɪɟɛɨɜɚɧɢɟɦ� ɢɝɪɵ >�@�� Ɋɟɲɟɧɢɟɦ� ɡɚɞɚɱɢ� ɩɪɨɰɟɫɫɚ� ɬɟɯɧɢɱɟɫɤɨɣ� ɩɨɞɝɨɬɨɜɥɟɧɧɨɫɬɢ�� ɤɚɤ� ɨɞɧɢɦ� ɢɡ�
ɨɫɧɨɜɧɵɯ� ɭɫɥɨɜɢɣ� ɜɵɫɨɤɨɣ� ɷɮɮɟɤɬɢɜɧɨɫɬɢ� ɫɢɫɬɟɦɵ� ɮɢɡɢɱɟɫɤɨɣ� ɩɨɞɝɨɬɨɜɤɢ� ɸɧɵɯ� ɜɨɥɟɣɛɨɥɢɫɬɨɜ��
ɡɚɤɥɸɱɚɸɬɫɹ� ɜ� ɭɱɟɬɟ� ɜɨɡɪɚɫɬɧɵɯ� ɡɚɤɨɧɨɦɟɪɧɨɫɬɟɣ� ɢ� ɨɬɞɟɥɶɧɵɯ� ɮɢɡɢɱɟɫɤɢɯ� ɤɚɱɟɫɬɜ�� ɯɚɪɚɤɬɟɪɧɵɯ� ɞɥɹ�
ɨɬɞɟɥɶɧɵɯ�ɷɬɚɩɨɜ�ɪɚɡɜɢɬɢɹ�ɸɧɨɝɨ�ɜɨɥɟɣɛɨɥɢɫɬɚ��ȼɵɫɨɤɢɣ� ɭɪɨɜɟɧɶ�ɪɚɡɜɢɬɢɹ�ɮɢɡɢɱɟɫɤɢɯ�ɤɚɱɟɫɬɜ�ɢɦɟɟɬ�
ɮɭɧɞɚɦɟɧɬɚɥɶɧɭɸ� ɜɚɠɧɨɫɬɶ�� ɱɬɨɛɵ� ɜ� ɞɚɥɶɧɟɣɲɟɦ� ɜɨɥɟɣɛɨɥɢɫɬ� ɦɨɝ� ɜɵɩɨɥɧɢɬɶ� ɬɟɯɧɢɤɨ�ɬɚɤɬɢɱɟɫɤɢɟ�
ɚɫɩɟɤɬɵ�ɢɝɪɵ�ɧɚ�ɞɨɥɠɧɨɦ�ɭɪɨɜɧɟ�>����@�

Ⱥɧɚɥɢɡ� ɩɨɫɥɟɞɧɢɯ� ɢɫɫɥɟɞɨɜɚɧɢɣ� ɢ� ɩɭɛɥɢɤɚɰɢɣ� Ⱥɧɚɥɢɡ� ɜɵɫɬɭɩɥɟɧɢɹ� ɭɤɪɚɢɧɫɤɢɯ�
ɜɨɥɟɣɛɨɥɢɫɬɨɜ�� ɤɚɤ� ɧɚ�ɦɟɠɞɭɧɚɪɨɞɧɨɣ� ɚɪɟɧɟ�� ɬɚɤ� ɢ� ɜɨ� ɜɧɭɬɪɟɧɧɟɦ�ɱɟɦɩɢɨɧɚɬɟ� ɩɨɤɚɡɵɜɚɟɬ�� ɱɬɨ� ɪɟɠɢɦ�
ɫɨɪɟɜɧɨɜɚɬɟɥɶɧɨɣ� ɞɟɹɬɟɥɶɧɨɫɬɢ� ɧɚɲɢɯ� ɫɩɨɪɬɫɦɟɧɨɜ� ɞɚɥɟɤ� ɨɬ� ɦɚɤɫɢɦɚɥɶɧɵɯ� ɝɪɚɧɢɰ� ɢɯ� ɜɨɡɦɨɠɧɨɫɬɟɣ��
Ɋɟɡɭɥɶɬɚɬɵ� ɢɯ� ɫɨɪɟɜɧɨɜɚɬɟɥɶɧɨɣ� ɞɟɹɬɟɥɶɧɨɫɬɢ� ɫɜɢɞɟɬɟɥɶɫɬɜɭɸɬ� ɨ� ɧɟɞɨɫɬɚɬɨɱɧɨɣ� ɬɟɯɧɢɤɨ�ɬɚɤɬɢɱɟɫɤɨɣ�
ɩɨɞɝɨɬɨɜɥɟɧɧɨɫɬɢ�ɞɥɹ�ɫɨɜɪɟɦɟɧɧɨɣ�ɢɝɪɵ�ɜ�ɜɨɥɟɣɛɨɥ��

Ɍɚɤɠɟ�ɧɚ�ɨɫɧɨɜɚɧɢɢ�ɚɧɚɥɢɡɚ�ɧɚɭɱɧɵɯ�ɢɫɫɥɟɞɨɜɚɧɢɣ�ɢ�ɨɩɵɬɚ�ɩɪɚɤɬɢɱɟɫɤɨɣ�ɞɟɹɬɟɥɶɧɨɫɬɢ�ɜɟɞɭɳɢɯ�
ɫɩɟɰɢɚɥɢɫɬɨɜ�ɜ�ɫɮɟɪɟ�ɩɨɞɝɨɬɨɜɤɢ�ɸɧɵɯ�ɫɩɨɪɬɫɦɟɧɨɜ��ɜɵɹɜɢɥɫɹ�ɪɹɞ�ɩɪɨɬɢɜɨɪɟɱɢɣ�ɦɟɠɞɭ�ɫɨɜɪɟɦɟɧɧɵɦɢ�
ɬɪɟɛɨɜɚɧɢɹɦɢ� ɤ� ɬɟɯɧɢɤɨ�ɬɚɤɬɢɱɟɫɤɨɣ� ɨɫɧɚɳɟɧɧɨɫɬɢ� ɸɧɵɯ� ɜɨɥɟɣɛɨɥɢɫɬɨɜ� ɢ� ɫɭɳɟɫɬɜɭɸɳɢɦ� ɭɪɨɜɧɟɦ�
ɩɨɞɝɨɬɨɜɤɢ�ɜ�ɫɢɫɬɟɦɟ�Ⱦɘɋɒ��

ȼ�ɫɜɹɡɢ�ɫ�ɷɬɢɦ�ɫɩɟɰɢɚɥɢɫɬɵ�ɚɤɰɟɧɬɢɪɭɸɬ�ɜɧɢɦɚɧɢɟ�ɧɟ�ɬɨɥɶɤɨ�ɧɚ�ɪɚɡɪɚɛɨɬɤɟ�ɦɟɬɨɞɢɤ�ɬɪɟɧɢɪɨɜɤɢ�
ɜɵɫɨɤɨɤɜɚɥɢɮɢɰɢɪɨɜɚɧɧɵɯ� ɫɩɨɪɬɫɦɟɧɨɜ�� ɧɨ� ɢ� ɧɚ� ɭɫɢɥɟɧɢɟ� ɫɢɫɬɟɦɵ� ɩɨɞɝɨɬɨɜɤɢ� ɫɩɨɪɬɢɜɧɨɝɨ� ɪɟɡɟɪɜɚ�
>���@��

Ɏɨɪɦɭɥɢɪɨɜɤɚ� ɰɟɥɢ� ɡɚɞɚɧɢɣ� ɪɚɛɨɬɵ�� ɉɪɢ� ɫɨɜɪɟɦɟɧɧɨɦ� ɪɚɡɜɢɬɢɢ� ɜɨɥɟɣɛɨɥɚ�� ɜɵɞɚɸɳɢɟɫɹ�
ɫɩɨɪɬɢɜɧɵɟ� ɞɨɫɬɢɠɟɧɢɹ� ɜɨɡɦɨɠɧɵ� ɬɨɥɶɤɨ� ɜ� ɪɟɡɭɥɶɬɚɬɟ� ɩɪɚɜɢɥɶɧɨɣ� ɜɫɟɫɬɨɪɨɧɧɟɣ� ɬɟɯɧɢɱɟɫɤɨɣ�
ɩɨɞɝɨɬɨɜɥɟɧɧɨɫɬɢ�ɢɝɪɨɤɨɜ��ɞɥɹ�ɱɟɝɨ�ɧɟɨɛɯɨɞɢɦɨ�ɜ�ɪɚɜɧɨɣ�ɫɬɟɩɟɧɢ�ɜɥɚɞɟɬɶ�ɜɫɟɦɢ�ɢɡɜɟɫɬɧɵɦɢ�ɩɪɢɟɦɚɦɢ�
ɢ� ɜɫɟɦɢ� ɫɩɨɫɨɛɚɦɢ� ɢɯ� ɜɵɩɨɥɧɟɧɢɹ�� Ɍɚɤɚɹ� ɧɟɨɛɯɨɞɢɦɨɫɬɶ� ɜɨɡɧɢɤɚɟɬ� ɜ� ɫɜɹɡɢ� ɫ� ɬɟɦ�� ɱɬɨ� ɢɝɪɚ�
ɜɨɥɟɣɛɨɥɢɫɬɨɜ�ɯɚɪɚɤɬɟɪɢɡɭɟɬɫɹ�ɚɤɬɢɜɧɵɦɢ�ɞɟɣɫɬɜɢɹɦɢ�ɢ�ɭɦɟɧɢɟɦ�ɞɟɣɫɬɜɨɜɚɬɶ�ɦɚɤɫɢɦɚɥɶɧɨ�ɷɮɮɟɤɬɢɜɧɨ�
ɩɪɢ�ɜɧɟɡɚɩɧɨ�ɦɟɧɹɸɳɢɯɫɹ�ɢɝɪɨɜɵɯ�ɫɢɬɭɚɰɢɹɯ >�������@�

Ⱦɥɹ� ɪɟɲɟɧɢɹ� ɤɨɧɤɪɟɬɧɵɯ� ɡɚɞɚɱ� ɜ� ɞɨɫɬɢɠɟɧɢɢ� ɧɚɢɥɭɱɲɢɯ� ɪɟɡɭɥɶɬɚɬɨɜ�� ɜɨɥɟɣɛɨɥɢɫɬ� ɞɨɥɠɟɧ�
ɜɥɚɞɟɬɶ� ɜɫɟɦ� ɛɨɝɚɬɫɬɜɨɦ� ɪɚɡɧɨɨɛɪɚɡɢɹ� ɬɟɯɧɢɱɟɫɤɢɯ� ɩɪɢɟɦɨɜ�� ɛɵɫɬɪɨ ɢ� ɬɨɱɧɨ� ɢɯ� ɜɵɩɨɥɧɹɬɶ>�@�� ȼ�
ɩɪɨɰɟɫɫɟ� ɨɛɭɱɟɧɢɹ� ɬɟɯɧɢɱɟɫɤɢɦ� ɩɪɢɟɦɚɦ� ɧɟɨɛɯɨɞɢɦɨ� ɫɨɱɟɬɚɬɶ� ɫ� ɜɵɪɚɛɨɬɤɨɣ� ɭɦɟɧɢɹ� ɜɵɩɨɥɧɹɬɶ� ɢɯ� ɜ�
ɞɢɧɚɦɢɱɟɫɤɢɯ�ɫɢɬɭɚɰɢɹɯ�ɩɪɨɬɢɜɨɛɨɪɫɬɜɚ��ɚ�ɬɚɤɠɟ�ɜɵɫɬɪɚɢɜɚɬɶ�ɬɟɯɧɢɱɟɫɤɢɟ�ɞɟɣɫɬɜɢɹ�ɜ�ɫɨɨɬɜɟɬɫɬɜɢɢ�ɫɨ�
ɫɩɨɫɨɛɚɦɢ�ɬɚɤɬɢɱɟɫɤɨɣ�ɩɨɞɝɨɬɨɜɤɢ�ɢ�ɫɢɬɭɚɰɢɹɦɢ�ɩɪɨɬɢɜɨɛɨɪɫɬɜɚ���Ɇ�ɘ��ɋɥɚɜɧɨɜɚ��������

ɐɟɥɶ� ɪɚɛɨɬɵ ± ɩɪɢɦɟɧɢɬɶ� ɢ� ɷɤɫɩɟɪɢɦɟɧɬɚɥɶɧɨ� ɨɛɨɫɧɨɜɚɬɶ� ɦɟɬɨɞɢɤɭ� ɬɟɯɧɢɤɨ�ɬɚɤɬɢɱɟɫɤɨɣ�
ɩɨɞɝɨɬɨɜɤɢ� ɜɨɥɟɣɛɨɥɢɫɬɨɜ� ɧɚ� ɫɩɟɰɢɚɥɢɡɢɪɨɜɚɧɨɦ� ɛɚɡɨɜɨɦ� ɷɬɚɩɟ� ɨɛɭɱɟɧɢɹ� ɫ� ɢɫɩɨɥɶɡɨɜɚɧɢɟɦ� ɫɪɟɞɫɬɜ�
ɫɤɨɪɨɫɬɧɨ�ɫɢɥɨɜɨɣ�ɧɚɩɪɚɜɥɟɧɧɨɫɬɢ�>�@�

� ȼɟɪɬɟɥɶ�Ⱥ��ȼ�������
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���

Ɂɚɞɚɧɢɹ�ɢɫɫɥɟɞɨɜɚɧɢɹ
���ȼɵɹɜɢɬɶ� ɷɮɮɟɤɬɢɜɧɨɫɬɶ� ɪɚɡɪɚɛɨɬɚɧɧɨɣ�ɦɟɬɨɞɢɤɢ� ɢ� ɟɟ� ɜɥɢɹɧɢɟ� ɧɚ� ɭɪɨɜɟɧɶ� ɨɛɭɱɟɧɢɹ� ɛɚɡɨɜɵɦ�

ɬɟɯɧɢɱɟɫɤɢɦ�ɷɥɟɦɟɧɬɚɦ�ɜɨɥɟɣɛɨɥɚ�
���Ɍɟɨɪɟɬɢɱɟɫɤɢ� ɢ� ɷɤɫɩɟɪɢɦɟɧɬɚɥɶɧɨ� ɨɛɨɫɧɨɜɚɬɶ� ɷɮɮɟɤɬɢɜɧɨɫɬɶ� ɩɪɢɦɟɧɟɧɢɹ� ɫɪɟɞɫɬɜ� ɫɤɨɪɨɫɬɧɨ�

ɫɢɥɨɜɨɣ� ɧɚɩɪɚɜɥɟɧɧɨɫɬɢ� ɜ� ɍɌɋ� ɜɨɥɟɣɛɨɥɢɫɬɨɜ� ������ ɥɟɬ� ɧɚ� ɷɬɚɩɟ� ɫɩɟɰɢɚɥɢɡɢɪɨɜɚɧɨɣ ɛɚɡɨɜɨɣ�
ɩɨɞɝɨɬɨɜɤɢ�

ɂɡɥɨɠɟɧɢɟ� ɨɫɧɨɜɧɨɝɨ� ɦɚɬɟɪɢɚɥɚ� ɢɫɫɥɟɞɨɜɚɧɢɹ�� ɋɨɜɪɟɦɟɧɧɵɣ� ɜɨɥɟɣɛɨɥ� ɯɚɪɚɤɬɟɪɢɡɭɟɬɫɹ�
ɜɵɫɨɤɨɣ� ɞɜɢɝɚɬɟɥɶɧɨɣ� ɚɤɬɢɜɧɨɫɬɶɸ� ɜɨɥɟɣɛɨɥɢɫɬɨɜ�� Ɏɢɡɢɱɟɫɤɢɟ� ɤɚɱɟɫɬɜɚ� ɨɩɪɟɞɟɥɹɸɬ� ɭɪɨɜɟɧɶ�
ɩɪɨɹɜɥɟɧɢɹ� ɬɟɯɧɢɤɢ� ɢ� ɬɚɤɬɢɤɢ�� Ȼɨɥɶɲɢɧɫɬɜɨ� ɬɚɤɬɢɱɟɫɤɢɯ� ɤɨɦɛɢɧɚɰɢɣ� ɨɫɧɨɜɚɧɨ� ɧɚ� ɛɵɫɬɪɨɬɟ�
ɪɟɚɝɢɪɨɜɚɧɢɹ�ɢ�ɛɵɫɬɪɨɬɟ�ɩɟɪɟɦɟɳɟɧɢɹ��ɤɨɬɨɪɵɟ��ɫɭɦɦɢɪɭɹɫɶ�ɜ�ɩɪɨɰɟɫɫɟ�ɢɝɪɵ��ɬɪɟɛɭɸɬ�ɜɵɫɨɤɨɝɨ�ɭɪɨɜɧɹ�
ɪɚɡɜɢɬɢɹ�ɫɤɨɪɨɫɬɧɨɣ�ɜɵɧɨɫɥɢɜɨɫɬɢ��

ɇɚɢɛɨɥɟɟ� ɜɚɠɧɵɦɢ� ɤɨɦɩɨɧɟɧɬɚɦɢ� ɜɨɥɟɣɛɨɥɚ� ɹɜɥɹɸɬɫɹ� Ⱥɧɚɬɨɦɨ�ɦɨɪɮɨɥɨɝɢɱɟɫɤɢɟ� ɨɫɨɛɟɧɧɨɫɬɢ�
ɨɪɝɚɧɢɡɦɚ� ɜɨɥɟɣɛɨɥɢɫɬɨɜ�� ɨɧɢ� ɫɭɳɟɫɬɜɟɧɧɵɦ� ɨɛɪɚɡɨɦ� ɜɥɢɹɸɬ� ɧɚ� ɤɨɦɩɥɟɤɬɨɜɚɧɢɟ� ɤɨɦɚɧɞɵ�� ɜɵɛɨɪ�
ɬɚɤɬɢɱɟɫɤɨɝɨ� ɪɢɫɭɧɤɚ� ɢɝɪɵ� ɜ� ɡɚɳɢɬɟ� ɢ� ɧɚɩɚɞɟɧɢɢ�� ɧɚ� ɨɩɪɟɞɟɥɟɧɢɟ� ɦɟɬɨɞɢɤɢ� ɫɩɨɪɬɢɜɧɨɣ� ɬɪɟɧɢɪɨɜɤɢ��
Ɏɭɧɤɰɢɨɧɚɥɶɧɵɟ� ɜɨɡɦɨɠɧɨɫɬɢ� ɨɪɝɚɧɢɡɦɚ� ɜɨɥɟɣɛɨɥɢɫɬɨɜ� ɨɛɟɫɩɟɱɢɜɚɸɬ� ɧɚɞɟɠɧɨɫɬɶ� ɢ� ɷɮɮɟɤɬɢɜɧɨɫɬɶ�
ɬɟɯɧɢɤɨ�ɬɚɤɬɢɱɟɫɤɢɯ� ɞɟɣɫɬɜɢɣ� ɧɚ� ɩɪɨɬɹɠɟɧɢɢ� ɜɫɟɣ� ɫɨɪɟɜɧɨɜɚɬɟɥɶɧɨɣ� ɞɟɹɬɟɥɶɧɨɫɬɢ�� ɉɟɪɟɦɟɧɧɵɣ�
ɯɚɪɚɤɬɟɪ� ɞɜɢɝɚɬɟɥɶɧɨɣ� ɞɟɹɬɟɥɶɧɨɫɬɢ� ɜɨɥɟɣɛɨɥɢɫɬɨɜ� �ɨɛɨɪɨɧɚ�ɚɬɚɤɚ�� ɜɵɡɵɜɚɟɬ� ɡɧɚɱɢɬɟɥɶɧɵɟ� ɤɨɥɟɛɚɧɢɹ�
ɩɭɥɶɫɚ�� ɩɪɢɱɟɦ� ɧɚɢɜɵɫɲɢɟ� ɡɧɚɱɟɧɢɹ� ɩɭɥɶɫɚ� ɧɚɛɥɸɞɚɸɬɫɹ� ɜ� ɦɨɦɟɧɬɵ� ɧɚɯɨɠɞɟɧɢɹ� ɢɝɪɨɤɚ� ɜ� ɥɢɧɢɢ�
ɧɚɩɚɞɟɧɢɹ��ɞɨ�����ɭɞ�ɦɢɧ��ɜ�ɢɝɪɚɯ�ɤɨɦɚɧɞ�ɦɚɫɬɟɪɨɜ�� ȼ�ɧɚɩɪɹɠɟɧɧɵɯ�ɦɚɬɱɚɯ�ɢɦɟɸɬ�ɦɟɫɬɨ�ɡɧɚɱɢɬɟɥɶɧɵɟ�
ɷɧɟɪɝɨɬɪɚɬɵ�ɜɨɥɟɣɛɨɥɢɫɬɨɜ�± ɞɨ����ɤɝ�ɦɚɫɫɵ�ɬɟɥɚ�>���@�

ȼɵɞɟɪɠɚɬɶ�ɫɨɪɟɜɧɨɜɚɬɟɥɶɧɭɸ�ɧɚɝɪɭɡɤɭ�ɜ�ɢɝɪɟ�ɢɡ�ɩɹɬɢ�ɩɚɪɬɢɣ��ɩɪɨɞɨɥɠɢɬɟɥɶɧɨɫɬɶɸ���������ɦɢɧ��
ɧɚ� ɜɵɫɨɤɨɦ� ɬɟɯɧɢɤɨ�ɬɚɤɬɢɱɟɫɤɨɦ� ɭɪɨɜɧɟ� ɦɨɝɭɬ� ɜɨɥɟɣɛɨɥɢɫɬɵ�� ɢɦɟɸɳɢɟ� ɯɨɪɨɲɢɣ� ɭɪɨɜɟɧɶ�
ɮɭɧɤɰɢɨɧɚɥɶɧɨɣ�ɩɨɞɝɨɬɨɜɥɟɧɧɨɫɬɢ��ɨ�ɱɟɦ�ɫɜɢɞɟɬɟɥɶɫɬɜɭɸɬ�ɞɚɧɧɵɟ�ɬɚɛɥɢɰɵ��

ȀȎȏșȖȤȎ��

ǿȠȓȝȓțȪ�ȚȜȏȖșȖȕȎȤȖȖ�ȢȡțȘȤȖȗ�ȜȞȑȎțȖȕȚȎ�Ȑ�ȜȢȖȤȖȎșȪțȩȣ�ȖȑȞȎȣ

ɉɨɤɚɡɚɬɟɥɢ�ɦɚɤɫɢɦɚɥɶɧɵɯ
ɮɭɧɤɰɢɨɧɚɥɶɧɵɯ�ɜɨɡɦɨɠɧɨɫɬɟɣ

Ɏɢɡɢɱɟɫɤɢɟ�ɩɨɤɚɡɚɬɟɥɢ
ɜɨ�ɜɪɟɦɹ�ɤɚɥɟɧɞɚɪɧɵɯ�ɢɝɪ

��ɨɬ
ɦɚɤɫɢɦɭɦɚ

;PD[�ɑɋɋ ± ����ɭɞ�ɦɢɧ ;PD[ ɑɋɋ ± ������ɭɞ�ɦɢɧ ����
;PD[�9R�Ⱦ�± ����ɥ ;PD[ 9R�Ⱦ�± ����ɥ ����

ɇɟɤɨɬɨɪɵɟ�ɜɪɟɦɟɧɧɵɟ�ɝɪɚɧɢɰɵ�ɢ�ɤɨɥɢɱɟɫɬɜɟɧɧɵɟ�ɩɨɤɚɡɚɬɟɥɢ�ɢɝɪɵ�ɫɭɦɦɢɪɨɜɚɧɵ�ɜ�ɬɚɛɥɢɰɟ����ɉɪɢ�
ɚɤɬɢɜɧɵɯ�ɢɝɪɨɜɵɯ�ɞɟɣɫɬɜɢɹɯ��ɞɥɹɳɢɟɫɹ�ɞɨ����ɫ��ɜɟɞɭɳɭɸ�ɪɨɥɶ�ɜ�ɷɧɟɪɝɨɨɛɟɫɩɟɱɟɧɢɢ�ɢɝɪɚɟɬ�ɚɥɚɤɬɚɬɧɵɣ�
ɚɧɚɷɪɨɛɧɵɣ�ɦɟɯɚɧɢɡɦ��ɜɵɲɟ����ɫ ± ɝɥɢɤɨɥɢɬɢɱɟɫɤɢɣ�ɚɧɚɷɪɨɛɧɵɣ�ɩɪɨɰɟɫɫ��

ȀȎȏșȖȤȎ��

ǿȠȎȠȖȟȠȖȘȎ�ȐȞȓȚȓțțȩȣ�ȑȞȎțȖȤ�ȘȜșȖȥȓȟȠȐȓțțȩȣ�ȝȜȘȎȕȎȠȓșȓȗ�ȘȎșȓțȒȎȞțȩȣ�ȖȑȞ�
�ȚȡȔȥȖțȩ�

ʋ ɩɨɤɚɡɚɬɟɥɢ ɏ Ɋ
� ɉɪɨɞɨɥɠɢɬɟɥɶɧɨɫɬɶ�ɚɤɬɢɜɧɨɣ�ɮɚɡɵ��ɫ ���� �����± �����
� Ʉɨɥ�ɜɨ�ɚɤɬɢɜɧɵɯ�ɮɚɡ�ɜ�ɨɞɧɨɣ�ɩɚɪɬɢɢ �� ���± ��
� Ʉɨɥ�ɜɨ�ɚɤɬɢɜɧɵɯ�ɮɚɡ�ɜ�ɢɝɪɟ ɢɡ���ɯ�ɩɚɪɬɢɣ �� ���± ���
� Ʉɨɥ�ɜɨ�ɚɤɬɢɜɧɵɯ�ɮɚɡ�ɜ�ɢɝɪɟ ɢɡ���ɬɢ�ɩɚɪɬɢɣ ��� ����± ���
� ɉɪɨɞɨɥɠɢɬɟɥɶɧɨɫɬɶɩɚɫɫɢɜɧɨɣ�ɮɚɡɵ��ɫ �� �����

ɉɪɢɦɟɱɚɧɢɟ� Ⱥɤɬɢɜɧɚɹ�ɮɚɡɚ� ± ɜɪɟɦɹ� ɪɨɡɵɝɪɵɲɚ� ɩɨɞɚɱɢ� ɩɚɫɫɢɜɧɚɹ�ɮɚɡɚ� ɜɪɟɦɹ� ɨɫɬɚɧɨɜɤɢ� ɢɝɪɵ�
ɦɟɠɞɭ�ɩɨɞɚɱɚɦɢ�

ȼ� ɤɪɚɬɤɨɜɪɟɦɟɧɧɵɯ� ɩɚɭɡɚɯ� ɨɬɞɵɯɚ� �ɩɚɫɫɢɜɧɚɹ� ɮɚɡɚ�� ɡɚɦɟɧɵ�� ɩɟɪɟɪɵɜɵ� ɢ� ɞɪ��� ɫɨɡɞɚɸɬɫɹ�
ɧɟɨɛɯɨɞɢɦɵɟ�ɭɫɥɨɜɢɹ�ɞɥɹ�ɚɤɬɢɜɢɡɚɰɢɢ�ɚɷɪɨɛɧɵɯ�ɩɪɨɰɟɫɫɨɜ��ɬɨ�ɟɫɬɶ�ɢɞɟɬ�ɩɪɨɰɟɫɫ�ɜɨɫɫɬɚɧɨɜɥɟɧɢɹ >�@�

ȼ� ɰɟɥɨɦ� ɜɨɡɞɟɣɫɬɜɢɟ� ɢɝɪ� ɧɚ� ɨɪɝɚɧɢɡɦ� ɜɨɥɟɣɛɨɥɢɫɬɨɜ� ɧɨɫɢɬ� ɫɦɟɲɚɧɧɵɣ� ɚɷɪɨɛɧɨ�ɚɧɚɷɪɨɛɧɵɣ�
ɯɚɪɚɤɬɟɪ�� ɚ� ɩɨ� ɜɪɟɦɟɧɧɵɦ� ɯɚɪɚɤɬɟɪɢɫɬɢɤɚɦ� ɢɝɪɨɜɚɹ� ɞɟɹɬɟɥɶɧɨɫɬɶ� ɛɥɢɡɤɚ� ɤ� ɪɟɠɢɦɭ� ɢɧɬɟɪɜɚɥɶɧɵɯ�
ɬɪɟɧɢɪɨɜɨɤ�� ɉɪɢ� ɩɨɞɛɨɪɟ� ɞɨɡɢɪɨɜɨɤ� ɮɢɡɢɱɟɫɤɨɣ� ɧɚɝɪɭɡɤɢ� ɜ� ɬɪɟɧɢɪɨɜɨɱɧɨɦ� ɩɪɨɰɟɫɫɟ� ɧɟɨɛɯɨɞɢɦɨ�
ɨɛɹɡɚɬɟɥɶɧɨ� ɩɪɨɟɰɢɪɨɜɚɬɶ� ɜɪɟɦɟɧɧɵɟ� ɩɨɤɚɡɚɬɟɥɢ� ɫɨɪɟɜɧɨɜɚɬɟɥɶɧɨɣ� ɞɟɹɬɟɥɶɧɨɫɬɢ�� ɱɬɨ� ɛɭɞɟɬ�
ɫɩɨɫɨɛɫɬɜɨɜɚɬɶ�ɚɞɚɩɬɚɰɢɢ�ɨɪɝɚɧɢɡɦɚ�ɜɨɥɟɣɛɨɥɢɫɬɨɜ�ɤ�ɪɟɠɢɦɭ�ɢɧɬɟɪɜɚɥɶɧɵɯ�ɬɪɟɧɢɪɨɜɨɤ� >����@�

Ɍɟɯɧɢɤɚ�ɢɝɪɵ�ɩɪɢɨɛɪɟɬɚɟɬ�ɜɟɞɭɳɟɟ�ɡɧɚɱɟɧɢɟ��ɩɨɫɤɨɥɶɤɭ�ɩɨɞɜɟɪɝɚɟɬɫɹ�ɨɰɟɧɤɟ�ɫɭɞɶɢ�ɢ�ɬɟɦ�ɫɚɦɵɦ�
ɧɟɩɨɫɪɟɞɫɬɜɟɧɧɨ�ɜɥɢɹɟɬ�ɧɚ�ɪɟɡɭɥɶɬɚɬ��Ɂɚ�ɢɝɪɭ�ɢɡ�ɩɹɬɢ�ɩɚɪɬɢɣ�ɜɨɥɟɣɛɨɥɢɫɬ�ɜɵɩɨɥɧɹɟɬ�ɞɨ�����ɬɟɯɧɢɱɟɫɤɢɯ�
ɞɟɣɫɬɜɢɣ� ɢ� ɛɨɥɟɟ�� ȼɵɩɨɥɧɟɧɢɟ� ɜɫɟɯ� ɬɟɯɧɢɱɟɫɤɢɯ� ɩɪɢɟɦɨɜ� ɜ� ɩɨɫɬɨɹɧɧɨ� ɢɡɦɟɧɹɸɳɢɯɫɹ� ɫɢɬɭɚɰɢɹɯ�
�ɱɟɪɟɞɨɜɚɧɢɟ� ɚɤɬɢɜɧɵɯ� ɢ� ɩɚɫɫɢɜɧɵɯ� ɮɚɡ� ɜ� ɢɝɪɟ�� ɩɟɪɟɯɨɞ� ɨɬ� ɡɚɳɢɬɵ� ɤ� ɧɚɩɚɞɟɧɢɸ� ɢ� ɧɚɨɛɨɪɨɬ� ɢ� ɞɪ���
ɬɪɟɛɭɟɬ�ɨɬ�ɜɨɥɟɣɛɨɥɢɫɬɨɜ�ɩɪɨɹɜɥɟɧɢɹ�ɛɨɥɶɲɢɯ�ɮɢɡɢɱɟɫɤɢɯ�ɢ�ɜɨɥɟɜɵɯ�ɭɫɢɥɢɣ>���@�



ǽǾǼǯǹǳǺǶ�ȂǼǾǺȁǰǮǻǻȍ�Ƿ�ȁǲǼǿǸǼǻǮǹǳǻǻȍ�
ǿǽǼǾȀǶǰǻǼ�ȀǳȃǻǥȅǻǼǦ�ǺǮǷǿȀǳǾǻǼǿȀǥ

���

Ɍɚɤɬɢɤɭ� ɢɝɪɵ� ɫɨɫɬɚɜɥɹɸɬ� ɢɧɞɢɜɢɞɭɚɥɶɧɵɟ�� ɝɪɭɩɩɨɜɵɟ� ɢ� ɤɨɦɚɧɞɧɵɟ� ɞɟɣɫɬɜɢɹ�� ɱɟɪɟɡ� ɤɨɬɨɪɵɟ�
ɪɟɚɥɢɡɭɟɬɫɹ� ɪɚɡɥɢɱɧɵɟ� ɫɢɫɬɟɦɵ� ɢɝɪɵ� ɜ� ɡɚɳɢɬɟ� ɢ� ɧɚɩɚɞɟɧɢɢ�� Ɍɚɤɬɢɱɟɫɤɢɟ� ɞɟɣɫɬɜɢɹ� ɩɪɹɦɨ� ɡɚɜɢɫɹɬ� ɨɬ�
ɬɟɯɧɢɱɟɫɤɨɝɨ� ɦɚɫɬɟɪɫɬɜɚ� ɜɨɥɟɣɛɨɥɢɫɬɨɜ� ɢ� ɢɯ� ɮɢɡɢɱɟɫɤɨɣ� ɩɨɞɝɨɬɨɜɥɟɧɧɨɫɬɢ�� ɬɨ� ɟɫɬɶ� ɷɬɢ� ɤɨɦɩɨɧɟɧɬɵ�
ɢɝɪɵ ɜɡɚɢɦɨɫɜɹɡɚɧɵ��Ɍɚɤɬɢɱɟɫɤɢɟ�ɞɟɣɫɬɜɢɹ�ɜɨɥɟɣɛɨɥɢɫɬɨɜ�ɜɨ�ɜɪɟɦɹ�ɢɝɪɵ�ɹɜɥɹɸɬɫɹ�ɮɚɤɬɨɪɨɦ��ɤɨɬɨɪɵɣ�
ɦɨɠɟɬ�ɢɦɟɬɶ�ɪɟɲɚɸɳɟɟ�ɡɧɚɱɟɧɢɟ�ɞɥɹ�ɩɨɛɟɞɵ�ɢɥɢ�ɩɨɪɚɠɟɧɢɹ>�@��ȼ�ɩɫɢɯɨɥɨɝɢɱɟɫɤɨɦ�ɚɫɩɟɤɬɟ�ɬɚɤɬɢɱɟɫɤɢɟ�
ɞɟɣɫɬɜɢɹ� ɹɜɥɹɸɬɫɹ� ɩɪɨɞɭɤɬɨɦ� ɫɥɨɠɧɵɯ� ɩɫɢɯɨɦɨɬɨɪɧɵɯ� ɩɪɨɰɟɫɫɨɜ�� ɤɨɬɨɪɵɟ� ɫɨɜɟɪɲɚɸɬɫɹ� ɜ� ɬɪɟɯ� ɝɥɚɜɧɵɯ�
ɮɚɡɚɯ�

�� ȼɨɫɩɪɢɹɬɢɟ� ɢ� ɚɧɚɥɢɡ� ɢɝɪɨɜɨɣ� ɫɢɬɭɚɰɢɢ� �ɤɚɱɟɫɬɜɨ� ɨɛɟɫɩɟɱɢɜɚɸɬ� ɨɛɴɟɦ�� ɢɧɬɟɧɫɢɜɧɨɫɬɶ��
ɪɚɫɩɪɟɞɟɥɟɧɢɟ� ɢ� ɩɟɪɟɤɥɸɱɟɧɢɟ� ɜɧɢɦɚɧɢɹ� ɛɵɫɬɪɨɬɚ�ɦɵɫɥɢɬɟɥɶɧɵɯ� ɩɪɨɰɟɫɫɨɜ� ɡɧɚɧɢɹ�ɢ� ɨɩɵɬ� ɢɝɪɨɤɨɜ�
ɫɩɨɫɨɛɧɨɫɬɶ�ɤ�ɫɨɫɪɟɞɨɬɨɱɟɧɢɸ��

�� Ɇɵɫɥɢɬɟɥɶɧɨɟ�ɪɟɲɟɧɢɟ�ɬɚɤɬɢɱɟɫɤɨɣ�ɡɚɞɚɱɢ�ɞɥɹ�ɞɚɧɧɨɣ�ɢɝɪɨɜɨɣ�ɫɢɬɭɚɰɢɢ��ɡɚɜɢɫɢɬ�ɨɬ�ɫɤɨɪɨɫɬɢ�
ɩɟɪɟɪɚɛɨɬɤɢ�ɢɧɮɨɪɦɚɰɢɢ��

�� Ⱦɜɢɝɚɬɟɥɶɧɨɟ�ɪɟɲɟɧɢɟ�ɬɚɤɬɢɱɟɫɤɨɣ�ɡɚɞɚɱɢ��ɡɚɜɢɫɢɬ�ɨɬ�ɥɚɬɟɧɬɧɨɝɨ�ɩɟɪɢɨɞɚ�ɪɟɚɤɰɢɢ��
Ɍɟɯɧɢɱɟɫɤɚɹ� ɩɨɞɝɨɬɨɜɥɟɧɧɨɫɬɶ� ± ɫɬɟɩɟɧɶ� ɨɫɜɨɟɧɢɹ� ɫɩɨɪɬɫɦɟɧɨɦ� ɫɢɫɬɟɦɵ� ɞɜɢɠɟɧɢɣ� �ɬɟɯɧɢɤɢ�

ɜɨɥɟɣɛɨɥɚ��� ɫɨɨɬɜɟɬɫɬɜɭɸɳɟɣ� ɨɫɨɛɟɧɧɨɫɬɹɦ� ɞɚɧɧɨɝɨ� ɜɢɞɚ� ɫɩɨɪɬɚ� ɢ� ɧɚɩɪɚɜɥɟɧɧɨɣ� ɧɚ� ɞɨɫɬɢɠɟɧɢɹ�
ɜɵɫɨɤɢɯ� ɪɟɡɭɥɶɬɚɬɨɜ�� Ɍɟɯɧɢɱɟɫɤɭɸ� ɩɨɞɝɨɬɨɜɥɟɧɧɨɫɬɶ� ɧɟɥɶɡɹ� ɪɚɫɫɦɚɬɪɢɜɚɬɶ� ɢɡɨɥɢɪɨɜɚɧɧɨ�� ɚ� ɫɥɟɞɭɟɬ�
ɩɪɟɞɫɬɚɜɥɹɬɶ��ɤɚɤ�ɫɨɫɬɚɜɥɹɸɳɭɸ�ɟɞɢɧɨɝɨ�ɰɟɥɨɝɨ��ɜ�ɤɨɬɨɪɨɦ�ɬɟɯɧɢɱɟɫɤɢɟ�ɪɟɲɟɧɢɹ�ɬɟɫɧɨ�ɜɡɚɢɦɨɫɜɹɡɚɧɵ�ɫ�
ɮɢɡɢɱɟɫɤɢɦɢ��ɩɫɢɯɢɱɟɫɤɢɦɢ��ɬɚɤɬɢɱɟɫɤɢɦɢ�ɜɨɡɦɨɠɧɨɫɬɹɦɢ�ɫɩɨɪɬɫɦɟɧɨɜ >�@�

ɑɟɦ� ɛɨɥɶɲɢɦ� ɤɨɥɢɱɟɫɬɜɨɦ� ɩɪɢɟɦɨɜ� ɢ� ɞɟɣɫɬɜɢɣ� ɜɥɚɞɟɟɬ� ɫɩɨɪɬɫɦɟɧ�� ɬɟɦ� ɜ� ɛɨɥɶɲɟɣ� ɦɟɪɟ� ɨɧ�
ɩɨɞɝɨɬɨɜɥɟɧ�ɤ�ɪɟɲɟɧɢɸ�ɫɥɨɠɧɵɯ�ɬɚɤɬɢɱɟɫɤɢɯ�ɡɚɞɚɱ��ɜɨɡɧɢɤɚɸɳɢɯ�ɜ�ɩɪɨɰɟɫɫɟ�ɫɨɪɟɜɧɨɜɚɬɟɥɶɧɨɣ�ɛɨɪɶɛɵ��
ɬɟɦ� ɷɮɮɟɤɬɢɜɧɟɟ� ɨɧ� ɦɨɠɟɬ� ɩɪɨɬɢɜɨɫɬɨɹɬɶ� ɚɬɚɤɭɸɳɢɦ� ɞɟɣɫɬɜɢɹɦ� ɫɨɩɟɪɧɢɤɚ� ɢ� ɨɞɧɨɜɪɟɦɟɧɧɨ� ɫɬɚɜɢɬɶ�
ɩɨɫɥɟɞɧɟɝɨ�ɜ�ɫɥɨɠɧɨɟ�ɩɨɥɨɠɟɧɢɟ >�@�

ɇɚ� ɨɫɧɨɜɚɧɢɢ� ɧɚɭɱɧɵɯ� ɢɫɫɥɟɞɨɜɚɧɢɣ�� ɧɚɢɛɨɥɟɟ� ɜɚɠɧɵɟ� ɨɫɧɨɜɧɵɟ� ɤɨɦɩɨɧɟɧɬɵ� ɢɝɪɵ� ɜ� ɜɨɥɟɣɛɨɥ�
ɦɵ�ɭɱɢɬɵɜɚɥɢ�ɜ�ɨɛɭɱɟɧɢɢ�ɬɟɯɧɢɤɨ�ɬɚɤɬɢɱɟɫɤɨɣ�ɩɨɞɝɨɬɨɜɥɟɧɧɨɫɬɢ�ɸɧɵɯ�ɜɨɥɟɣɛɨɥɢɫɬɨɜ�������ɥɟɬ��ɷɬɚɩ�
ɫɩɟɰɢɚɥɢɡɢɪɨɜɚɧɧɨɣ�ɛɚɡɨɜɨɣ�ɩɨɞɝɨɬɨɜɤɢ��ɩɪɢ�ɩɨɫɬɪɨɟɧɢɢ�ɭɱɟɛɧɨ�ɬɪɟɧɢɪɨɜɨɱɧɨɝɨ�ɩɪɨɰɟɫɫɚ�

ɗɮɮɟɤɬɢɜɧɨɟ�ɜɵɩɨɥɧɟɧɢɟ�ɢɝɪɨɜɵɯ�ɞɟɣɫɬɜɢɣ��ɬɟɯɧɢɱɟɫɤɢɯ�ɩɪɢɟɦɨɜ�ɢ�ɬɚɤɬɢɱɟɫɤɢɯ�ɤɨɦɛɢɧɚɰɢɣ�ɧɚ�
ɩɪɨɬɹɠɟɧɢɢ�ɜɫɟɣ�ɢɝɪɵ�ɨɫɧɨɜɚɧɨ�ɧɚ�ɜɵɫɨɤɨɦ�ɭɪɨɜɧɟ�ɪɚɡɜɢɬɢɹ�ɞɜɢɝɚɬɟɥɶɧɵɯ�ɫɩɨɫɨɛɧɨɫɬɟɣ�ɜɨɥɟɣɛɨɥɢɫɬɨɜ�
>�@� Ɉɫɧɨɜɵɜɚɹɫɶ ɧɚ� ɧɚɭɱɧɨɦ� ɨɛɨɫɧɨɜɚɧɢɢ�� ɞɥɹ� ɪɟɲɟɧɢɹ� ɡɚɞɚɱɢ� ɬɟɯɧɢɱɟɫɤɨɣ� ɨɫɧɚɳɟɧɧɨɫɬɢ� ɸɧɵɯ�
ɜɨɥɟɣɛɨɥɢɫɬɨɜ� ɛɵɥɚ� ɩɪɢɦɟɧɟɧɚ� ɢɧɬɟɧɫɢɜɧɚɹ� ɬɟɯɧɨɥɨɝɢɹ� ɪɚɡɜɢɬɢɹ� ɫɤɨɪɨɫɬɧɨ�ɫɢɥɨɜɵɯ� ɤɚɱɟɫɬɜ��
ɫɩɟɰɢɮɢɱɧɵɯ� ɞɥɹ� ɢɝɪɵ� ɜ� ɜɨɥɟɣɛɨɥ�� ɉɪɢɦɟɧɟɧɧɚɹ� ɬɟɯɧɨɥɨɝɢɹ� ɞɨɥɠɧɚ� ɜɵɹɜɢɬɶ� ɷɮɮɟɤɬɢɜɧɨɫɬɶ�
ɪɚɡɪɚɛɨɬɚɧɧɨɣ�ɦɟɬɨɞɢɤɢ�ɢ�ɟɟ�ɜɥɢɹɧɢɟ�ɧɚ�ɨɛɭɱɟɧɢɟ�ɛɚɡɨɜɵɦ�ɬɟɯɧɢɱɟɫɤɢɦ�ɷɥɟɦɟɧɬɚɦ�ɢɝɪɵ�

Ⱦɚɧɧɚɹ�ɪɨɛɨɬɚ�ɹɜɥɹɟɬɫɹ�ɩɪɨɞɨɥɠɟɧɢɟɦ�ɩɟɞɚɝɨɝɢɱɟɫɤɨɝɨ�ɷɤɫɩɟɪɢɦɟɧɬɚ�ɧɚ�ɜɫɟɯ�ɷɬɚɩɚɯ�ɨɛɭɱɟɧɢɹ�ɢ�
ɡɚɤɥɸɱɚɟɬɫɹ� ɜ� ɩɪɢɨɪɢɬɟɬɧɨɫɬɢ� ɪɚɡɜɢɬɢɹ� ɭ� ɸɧɵɯ� ɜɨɥɟɣɛɨɥɢɫɬɨɜ� ɫɤɨɪɨɫɬɧɨ�ɫɢɥɨɜɵɯ� ɫɩɨɫɨɛɧɨɫɬɟɣ� ɩɪɢ�
ɪɚɫɩɪɟɞɟɥɟɧɢɢ�ɨɛɳɟɝɨ�ɬɪɟɧɢɪɨɜɨɱɧɨɝɨ�ɜɪɟɦɟɧɢ�ɩɨ�ɫɪɚɜɧɟɧɢɸ�ɫ�ɬɪɚɞɢɰɢɨɧɧɨɣ�ɨɛɳɟ ± ɩɪɢɧɹɬɨɣ�ɬɟɨɪɢɟɣ�
ɢ� ɦɟɬɨɞɢɤɨɣ� ɮɢɡɢɱɟɫɤɨɝɨ� ɜɨɫɩɢɬɚɧɢɹ� ɜ� ɩɪɨɝɪɚɦɦɚɯ� Ⱦɘɋɒ�� ɗɬɨ� ɩɪɟɞɩɨɥɨɠɟɧɢɟ� ɹɜɢɥɨɫɶ� ɨɫɧɨɜɨɣ�
ɞɚɧɧɨɣ� ɪɨɛɨɬɵ�� ɤɨɬɨɪɚɹ� ɩɪɨɜɨɞɢɥɚɫɶ� ɜ� ɬɟɱɟɧɢɢ� ɞɜɭɯ� ɥɟɬ� ɨɛɭɱɟɧɢɹ� ɬɟɯɧɢɤɨ�ɬɚɤɬɢɱɟɫɤɨɣ�
ɩɨɞɝɨɬɨɜɥɟɧɧɨɫɬɢ�ɧɚ�ɷɬɚɩɟ�ɫɩɟɰɢɚɥɢɡɢɪɨɜɚɧɨɣ�ɛɚɡɨɜɨɣ�ɩɨɞɝɨɬɨɜɤɢ�>�@�

ɗɤɫɩɟɪɢɦɟɧɬɚɥɶɧɚɹ� ɢ� ɤɨɧɬɪɨɥɶɧɚɹ� ɝɪɭɩɩɵ� ɢɦɟɥɢ� ɨɞɢɧɚɤɨɜɨɟ� ɤɨɥɢɱɟɫɬɜɨ� ɨɛɫɥɟɞɭɟɦɵɯ� �ɩɨ� ���
ɱɟɥɨɜɟɤ�� ɢ� ɛɵɥɢ� ɢɞɟɧɬɢɱɧɵɦɢ� ɩɨ� ɭɪɨɜɧɸ� ɮɢɡɢɱɟɫɤɨɣ� ɩɨɞɝɨɬɨɜɥɟɧɧɨɫɬɢ�� ɩɨ� ɚɧɬɪɨɩɨɦɟɬɪɢɱɟɫɤɢɦ� ɢ�
ɜɨɡɪɚɫɬɧɵɦ� ɞɚɧɧɵɦ�� ɇɚ� ɩɪɨɬɹɠɟɧɢɢ� ɜɫɟɝɨ� ɢɫɫɥɟɞɨɜɚɧɢɹ� ɦɚɬɟɪɢɚɥ� ɞɥɹ� ɷɤɫɩɟɪɢɦɟɧɬɚɥɶɧɨɣ� ɝɪɭɩɩɵ�
ɩɥɚɧɢɪɨɜɚɥɫɹ� ɢ� ɜɧɟɞɪɹɥɫɹ� ɜ� ɬɪɟɧɢɪɨɜɨɱɧɵɯ� ɡɚɧɹɬɢɹɯ� ɩɨ� ɪɚɡɪɚɛɨɬɚɧɧɨɣ� ɬɟɯɧɨɥɨɝɢɢ�� ɋɩɨɪɬɫɦɟɧɵ�
ɤɨɧɬɪɨɥɶɧɨɣ� ɝɪɭɩɩɵ� ɩɨɥɭɱɚɥɢ� ɬɪɟɧɢɪɨɜɨɱɧɵɟ� ɧɚɝɪɭɡɤɢ� ɢ� ɨɛɭɱɚɥɢɫɶ� ɬɟɯɧɢɱɟɫɤɢɦ� ɩɪɢɟɦɚɦ� ɢɝɪɵ� ɜ�
ɜɨɥɟɣɛɨɥ�ɫɨɝɥɚɫɧɨ�ɨɛɳɟɩɪɢɧɹɬɨɣ�ɦɟɬɨɞɢɱɟɫɤɨɣ�ɩɪɨɝɪɚɦɦɟ�ɞɥɹ�Ⱦɘɋɒ�

ɉɪɢɦɟɧɟɧɧɚɹ� ɬɟɯɧɨɥɨɝɢɹ� ɩɨɤɚɡɚɥɚ� ɩɪɟɢɦɭɳɟɫɬɜɚ� ɷɤɫɩɟɪɢɦɟɧɬɚɥɶɧɨɣ� ɩɪɨɝɪɚɦɦɵ� ɨɛɭɱɟɧɢɹ� ɢ�
ɫɩɨɫɨɛɫɬɜɨɜɚɥɚ� ɥɭɱɲɢɦ� ɪɟɡɭɥɶɬɚɬɚɦ� ɜɵɩɨɥɧɟɧɢɹ� ɛɚɡɨɜɵɯ�� ɤɨɧɬɪɨɥɶɧɵɯ� ɬɟɫɬɨɜ� ɜ� ɤɨɧɰɟ� ɷɤɫɩɟɪɢɦɟɧɬɚ�
�ɬɚɛɥ�����

ȿɫɥɢ�ɜ�ɧɚɱɚɥɟ�ɢɫɫɥɟɞɨɜɚɧɢɹ�ɛɵɥɢ�ɨɬɧɨɫɢɬɟɥɶɧɨ�ɨɞɢɧɚɤɨɜɵɟ�ɪɟɡɭɥɶɬɚɬɵ�ɤɚɤ�ɜ�ɤɨɧɬɪɨɥɶɧɨɣ�ɬɚɤ�ɢ�ɜ�
ɷɤɫɩɟɪɢɦɟɧɬɚɥɶɧɨɣ� ɝɪɭɩɩɚɯ�� ɬɨ� ɜ� ɩɨɫɥɟɞɭɸɳɟɦ�� ɩɪɢɦɟɧɟɧɧɚɹ� ɢɧɬɟɧɫɢɜɧɚɹ� ɬɟɯɧɨɥɨɝɢɹ� ɪɚɡɜɢɬɢɹ�
ɫɤɨɪɨɫɬɧɨ�ɫɢɥɨɜɵɯ� ɤɚɱɟɫɬɜ� ɫɪɟɞɫɬɜɚɦɢ� ɫɩɟɰɢɚɥɶɧɨɣ� ɮɢɡɢɱɟɫɤɨɣ� ɩɨɞɝɨɬɨɜɤɢ� ɫɩɨɫɨɛɫɬɜɨɜɚɥɚ� ɛɨɥɟɟ�
ɜɵɫɨɤɨɣ� ɷɮɮɟɤɬɢɜɧɨɫɬɢ� ɨɫɜɨɟɧɢɹ� ɬɟɯɧɢɱɟɫɤɢɯ� ɩɪɢɟɦɨɜ� ɢɝɪɵ� ɜ� ɜɨɥɟɣɛɨɥ� ɫɩɨɪɬɫɦɟɧɚɦɢ�
ɷɤɫɩɟɪɢɦɟɧɬɚɥɶɧɨɣ�ɝɪɭɩɩɵ�

Ɍɚɤɠɟ� ɫɬɨɢɬ� ɨɬɦɟɬɢɬɶ�� ɱɬɨ� ɞɨɫɬɢɠɟɧɢɟ� ɰɟɥɢ� ɢɫɫɥɟɞɨɜɚɧɢɹ� ɨɛɟɫɩɟɱɢɜɚɥɢɫɶ� ɪɟɲɟɧɢɟɦ�
ɩɨɫɬɚɜɥɟɧɧɵɯ�ɡɚɞɚɱ��ɜɥɢɹɧɢɹ�ɞɢɧɚɦɢɤɢ�ɪɚɡɜɢɬɢɹ�ɞɜɢɝɚɬɟɥɶɧɵɯ�ɤɚɱɟɫɬɜ�ɸɧɵɯ�ɜɨɥɟɣɛɨɥɢɫɬɨɜ� ɪɚɡɪɚɛɨɬɤɚ�
ɤɨɦɩɥɟɤɫɚ� ɬɪɟɧɢɪɭɸɳɢɯ� ɜɨɡɞɟɣɫɬɜɢɣ�� ɫ� ɚɤɰɟɧɬɨɦ� ɧɚ� ɪɚɰɢɨɧɚɥɶɧɨɫɬɶ� ɫɨɨɬɧɨɲɟɧɢɹ� ɫɪɟɞɫɬɜ� ɢ� ɦɟɬɨɞɨɜ�
ɫɩɟɰɢɚɥɶɧɨɣ�ɮɢɡɢɱɟɫɤɨɣ�ɩɨɞɝɨɬɨɜɤɢ�

ȼ� ɯɨɞɟ� ɩɟɞɚɝɨɝɢɱɟɫɤɨɝɨ� ɷɤɫɩɟɪɢɦɟɧɬɚ� ɩɪɟɞɭɫɦɚɬɪɢɜɚɥɨɫɶ� ɩɨɫɬɟɩɟɧɧɨɟ� ɭɜɟɥɢɱɟɧɢɟ� ɨɛɴɟɦɚ� ɢ�
ɢɧɬɟɧɫɢɜɧɨɫɬɢ�ɬɪɟɧɢɪɨɜɨɱɧɵɯ�ɧɚɝɪɭɡɨɤ�ɫ�ɬɚɤɢɦ�ɪɚɫɱɟɬɨɦ��ɱɬɨɛɵ�ɮɭɧɤɰɢɨɧɚɥɶɧɨɟ�ɫɨɫɬɨɹɧɢɟ�ɨɪɝɚɧɢɡɦɚ�
ɢ ɮɢɡɢɱɟɫɤɚɹ� ɩɨɞɝɨɬɨɜɥɟɧɧɨɫɬɶ� ɜɨɥɟɣɛɨɥɢɫɬɨɜ� ɫɩɨɫɨɛɫɬɜɨɜɚɥɢ� ɭɫɩɟɲɧɨɦɭ� ɨɫɜɨɟɧɢɸ� ɢ�
ɫɨɜɟɪɲɟɧɫɬɜɨɜɚɧɢɸ�ɪɚɰɢɨɧɚɥɶɧɨɣ�ɬɟɯɧɢɤɢ�ɢɝɪɵ�ɢ�ɩɨɜɵɲɟɧɢɸ�ɫɩɨɪɬɢɜɧɨɝɨ�ɫɨɜɟɪɲɟɧɫɬɜɚ�
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���

ȀȎȏșȖȤȎ��

ǾȓȕȡșȪȠȎȠȩ�ȠȓȟȠȖȞȜȐȎțȖȭ�ȡȞȜȐțȭ�ȞȎȕȐȖȠȖȭ�ȠȓȣțȖȥȓȟȘȖȣ�țȎȐȩȘȜȐ�ȐȜșȓȗȏȜșȖȟȠȜȐ�
ȫȘȟȝȓȞȖȚȓțȠȎșȪțȜȗ�Ȗ�ȘȜțȠȞȜșȪțȜȗ�ȑȞȡȝȝ�

�ȘȜțȓȥțȩȓ�ȞȓȕȡșȪȠȎȠȩ�Q� Q� ���

ʋ�
ɩ�ɩ

Ɍɟɫɬɵ ȿɞ��ɢɡɦ� Ƚɪɭɩɩɵ Ɋɟɡɭɥɶɬɚɬ���P
ɉɪɢɪɨɫɬ

W ɪ
Ʉ�ɜɨ ��ɨɬ�ɦɚɯ�

�
ɉɨɞɛɪɨɫ�ɦɹɱɚ�ɞɥɹ�
ɜɵɩɨɥɧɟɧɢɹ�ɩɪɹɦɨɣ�
ɩɨɞɚɱɢ

ɤ�ɜɨ�ɪɚɡ
ɗȽ�Q� ��� � ���� ��� ����

��� �����
ɄȽ�Q� ��� � ���� ��� ����

� ɉɪɹɦɚɹ�ɩɨɞɚɱɚ�ɫɜɟɪɯɭ ɤ�ɜɨ�ɪɚɡ
ɗȽ�Q� ��� � ���� ��� ����

����� �����
ɄȽ�Q� ��� � ���� ��� ����

�
ɉɪɢɟɦ�ɩɟɪɟɞɚɱɚ�ɦɹɱɚ�
ɫɩɨɫɨɛɨɦ�ɞɜɭɦɹ�
ɪɭɤɚɦɢ�ɫɧɢɡɭ

ɤ�ɜɨ�ɪɚɡ
ɗȽ�Q� ��� � ���� ��� ����

���� ������
ɄȽ�Q� ��� � ���� ��� ����

�
ɉɪɢɟɦ�ɩɟɪɟɞɚɱɚ�ɦɹɱɚ�
ɫɩɨɫɨɛɨɦ�ɞɜɭɦɹ�
ɪɭɤɚɦɢ�ɫɜɟɪɯɭ

ɤ�ɜɨ�ɪɚɡ
ɗȽ�Q� ��� � ���� ��� ����

����� ������
ɄȽ Q� ��� � ���� ��� ����

�
ɋɭɦɦɚɪɧɵɣ�ɫɪɟɞɧɢɣ�
ɪɟɡɭɥɶɬɚɬ

ɤ�ɜɨ�ɪɚɡ
ɗȽ�Q� ��� � ���� ��� ����

��� ������
ɄȽ�Q� ��� � ���� ��� ����

Ɍɟɫɬɢɪɨɜɚɧɢɟ� ɫɨɪɟɜɧɨɜɚɬɟɥɶɧɨɣ� ɞɟɹɬɟɥɶɧɨɫɬɢ� ɩɨɡɜɨɥɢɥɨ� ɤɨɧɬɪɨɥɢɪɨɜɚɬɶ� ɭɪɨɜɟɧɶ� ɪɟɚɥɢɡɚɰɢɢ�
ɬɟɯɧɢɤɨ�ɬɚɤɬɢɱɟɫɤɨɣ� ɩɨɞɝɨɬɨɜɥɟɧɧɨɫɬɢ� ɸɧɵɯ� ɜɨɥɟɣɛɨɥɢɫɬɨɜ�� ɉɨ� ɪɟɡɭɥɶɬɚɬɚɦ� ɬɟɫɬɢɪɨɜɚɧɢɹ�
ɨɩɪɟɞɟɥɹɥɚɫɶ� ɧɚɩɪɚɜɥɟɧɧɨɫɬɶ� ɬɪɟɧɢɪɨɜɨɱɧɵɯ� ɧɚɝɪɭɡɨɤ�� ɤɨɬɨɪɵɟ� ɫɨɩɪɹɠɟɧɨ� ɜɨɡɞɟɣɫɬɜɨɜɚɥɢ� ɧɚ�
ɮɭɧɤɰɢɨɧɚɥɶɧɭɸ�ɢ�ɧɟɪɜɧɭɸ�ɫɢɫɬɟɦɵ�ɨɪɝɚɧɢɡɦɚ�ɜɨɥɟɣɛɨɥɢɫɬɨɜ��ɉɨɤɚɡɚɬɟɥɢ�ɬɟɫɬɢɪɨɜɚɧɢɹ�ɭɱɢɬɵɜɚɥɢɫɶ�
ɩɪɢ�ɨɪɝɚɧɢɡɚɰɢɢ�ɭɱɟɛɧɨ�ɬɪɟɧɢɪɨɜɨɱɧɨɝɨ�ɩɪɨɰɟɫɫɚ�

Ɉɫɧɨɜɵɜɚɹɫɶ� ɧɚ� ɪɟɡɭɥɶɬɚɬɚɯ� ɫɨɪɟɜɧɨɜɚɬɟɥɶɧɨɣ� ɞɟɹɬɟɥɶɧɨɫɬɢ� ɦɨɠɧɨ� ɫɞɟɥɚɬɶ� ɡɚɤɥɸɱɟɧɢɟ�� ɩɨ�
ɦɨɪɮɨɥɨɝɢɱɟɫɤɢɦ� ɩɨɤɚɡɚɬɟɥɹɦ�� ɩɨ� ɭɪɨɜɧɸ� ɪɚɡɜɢɬɢɹ� ɫɩɟɰɢɚɥɶɧɵɯ� ɮɢɡɢɱɟɫɤɢɯ� ɤɚɱɟɫɬɜ� ɢ� ɧɚɜɵɤɨɜ�
ɜɵɩɨɥɧɟɧɢɹ� ɬɟɯɧɢɱɟɫɤɢɯ� ɞɟɣɫɬɜɢɣ� ɜɨɥɟɣɛɨɥɢɫɬɵ� ɷɤɫɩɟɪɢɦɟɧɬɚɥɶɧɨɣ� ɝɪɭɩɩɵ� ɩɨɬɟɧɰɢɚɥɶɧɨ� ɝɨɬɨɜɵ� ɤ�
ɜɵɫɨɤɢɦ� ɞɨɫɬɢɠɟɧɢɹɦ� ɜ� ɜɨɥɟɣɛɨɥɟ�� Ɉɛɭɱɟɧɢɟ� ɩɨ� ɷɤɫɩɟɪɢɦɟɧɬɚɥɶɧɨɣ� ɩɪɨɝɪɚɦɦɟ� ɭɫɤɨɪɢɥɨ� ɭɪɨɜɟɧɶ�
ɪɚɡɜɢɬɢɹ� ɨɫɧɨɜɧɵɯ ɤɚɱɟɫɬɜ�� ɧɟɨɛɯɨɞɢɦɵɯ� ɞɥɹ� ɢɝɪɵ� ɜ� ɜɨɥɟɣɛɨɥ� ɢ� ɩɨɤɚɡɚɥɨ� ɟɟ� ɩɪɟɢɦɭɳɟɫɬɜɨ� ɧɚɞ�
ɦɟɬɨɞɢɤɚɦɢ�ɨɛɭɱɟɧɢɹ�ɜ�ɫɩɟɰɢɚɥɢɡɢɪɨɜɚɧɧɵɯ�Ⱦɘɋɒ�

ȼɵɜɨɞɵ
ɉɨɥɭɱɟɧɧɵɟ� ɪɟɡɭɥɶɬɚɬɵ� ɩɨɞɬɜɟɪɠɞɚɸɬ� ɩɪɚɜɢɥɶɧɨɫɬɶ� ɜɵɛɪɚɧɧɨɝɨ� ɧɚɩɪɚɜɥɟɧɢɹ� ɢɫɫɥɟɞɨɜɚɧɢɹ��

ȼɟɞɶ� ɰɟɥɶ� ɫɢɫɬɟɦɵ� ɩɨɞɝɨɬɨɜɤɢ� ɫɩɨɪɬɢɜɧɨɝɨ� ɪɟɡɟɪɜɚ� ɫɨɫɬɨɢɬ� ɜ� ɬɨɦ�� ɱɬɨɛɵ� ɩɨɞɝɨɬɨɜɥɟɧɧɨɫɬɶ� ɸɧɵɯ�
ɜɨɥɟɣɛɨɥɢɫɬɨɜ�� ɩɪɨɲɟɞɲɢɯ� ɦɧɨɝɨɥɟɬɧɢɣ� ɤɭɪɫ� ɨɛɭɱɟɧɢɹ�� ɨɬɜɟɱɚɥɚ� ɬɪɟɛɨɜɚɧɢɟɦ� ɩɪɟɞɴɹɜɥɹɟɦɵɯ� ɤ�
ɤɨɦɚɧɞɚɦ� ɜɵɫɲɢɯ� ɪɚɡɪɹɞɨɜ�� ɗɬɢ� ɬɪɟɛɨɜɚɧɢɹ� ɢ� ɫɥɭɠɚɬ� ɨɪɢɟɧɬɢɪɨɦ� ɜ� ɩɪɨɝɪɚɦɦɢɪɨɜɚɧɢɢ� ɩɨɞɝɨɬɨɜɤɢ�
ɸɧɵɯ�ɫɩɨɪɬɫɦɟɧɨɜ�ɢ�ɪɚɡɪɚɛɨɬɤɟ�ɧɨɪɦɚɬɢɜɧɵɯ�ɬɪɟɛɨɜɚɧɢɣ��ɉɪɢ�ɷɬɨɦ�ɧɚɢɛɨɥɟɟ�ɜɚɠɧɵɦ��ɧɚ�ɧɚɲ�ɜɡɝɥɹɞ��
ɹɜɥɹɟɬɫɹ�ɧɟɨɛɯɨɞɢɦɨɫɬɶ�ɨɩɬɢɦɚɥɶɧɨɝɨ�ɪɚɡɜɢɬɢɹ�ɫɩɟɰɢɚɥɶɧɵɯ�ɮɢɡɢɱɟɫɤɢɯ�ɤɚɱɟɫɬɜ�ɢ��ɜ�ɩɟɪɜɭɸ�ɨɱɟɪɟɞɶ��
ɫɤɨɪɨɫɬɧɨ�ɫɢɥɨɜɵɯ�� ɬɚɤ� ɤɚɤ� ɷɮɮɟɤɬɢɜɧɨɫɬɶ� ɫɨɪɟɜɧɨɜɚɬɟɥɶɧɨɣ� ɞɟɹɬɟɥɶɧɨɫɬɢ� ɜ� ɜɨɥɟɣɛɨɥɟ� ɜɨ� ɦɧɨɝɨɦ�
ɨɩɪɟɞɟɥɹɟɬɫɹ�ɢɦɟɧɧɨ�ɭɪɨɜɧɟɦ�ɪɚɡɜɢɬɢɹ�ɫɤɨɪɨɫɬɧɨ�ɫɢɥɨɜɵɯ�ɫɩɨɫɨɛɧɨɫɬɟɣ�>�@�

ɉɟɪɫɩɟɤɬɢɜɵ� ɞɚɥɶɧɟɣɲɢɯ� ɢɫɫɥɟɞɨɜɚɧɢɣ� ɜ� ɞɚɧɧɨɦ� ɧɚɩɪɚɜɥɟɧɢɢ� Ɋɟɡɭɥɶɬɚɬɵ� ɩɪɨɜɟɞɟɧɧɵɯ�
ɢɫɫɥɟɞɨɜɚɧɢɣ� ɩɨɡɜɨɥɹɸɬ� ɫɞɟɥɚɬɶ� ɜɵɜɨɞ� ɨ� ɧɟɨɛɯɨɞɢɦɨɫɬɢ� ɩɪɢɦɟɧɟɧɢɹ� ɭɩɪɚɠɧɟɧɢɣ� ɫɤɨɪɨɫɬɧɨ�ɫɢɥɨɜɨɣ�
ɧɚɩɪɚɜɥɟɧɧɨɫɬɢ�ɤɚɤ�ɨɫɧɨɜɧɨɝɨ�ɫɪɟɞɫɬɜɚ�ɬɟɯɧɢɤɨ�ɬɚɤɬɢɱɟɫɤɨɣ�ɩɨɞɝɨɬɨɜɥɟɧɧɨɫɬɢ�ɸɧɵɯ�ɜɨɥɟɣɛɨɥɢɫɬɨɜ����
���ɥɟɬ��Ɋɟɡɭɥɶɬɚɬɵ�ɢɫɫɥɟɞɨɜɚɧɢɹ�ɦɨɝɭɬ�ɛɵɬɶ�ɢɫɩɨɥɶɡɨɜɚɧɵ�ɩɪɢ�ɨɬɛɨɪɟ�ɫɪɟɞɫɬɜ�ɢ�ɦɟɬɨɞɨɜ�ɬɪɟɧɢɪɨɜɤɢ��ɚ�
ɬɚɤɠɟ�ɩɪɢ�ɧɨɪɦɢɪɨɜɚɧɢɢ�ɧɚɝɪɭɡɨɤ�ɫ�ɭɱɟɬɨɦ�ɦɨɪɮɨ�ɮɭɧɤɰɢɨɧɚɥɶɧɵɯ�ɨɫɨɛɟɧɧɨɫɬɟɣ�ɸɧɵɯ�ɜɨɥɟɣɛɨɥɢɫɬɨɜ��
ɗɬɨ�ɩɨɡɜɨɥɢɬ� ɩɨɜɵɫɢɬɶ� ɭɪɨɜɟɧɶ�ɢɯ� ɫɩɟɰɢɚɥɶɧɨɣ�ɮɢɡɢɱɟɫɤɨɣ�� ɬɟɯɧɢɤɨ�ɬɚɤɬɢɱɟɫɤɨɣ�ɩɨɞɝɨɬɨɜɥɟɧɧɨɫɬɢ�ɢ�
ɷɮɮɟɤɬɢɜɧɨɫɬɶ�ɜɫɟɝɨ�ɍ�Ɍ�ɉ�

ɉɪɢɦɟɧɟɧɧɚɹ� ɦɟɬɨɞɢɤɚ� ɤɨɪɪɟɤɰɢɢ� ɩɪɨɰɟɫɫɚ� ɩɨɞɝɨɬɨɜɤɢ� ɜ� ɫɨɨɬɜɟɬɫɬɜɢɢ� ɫ� ɨɫɨɛɟɧɧɨɫɬɹɦɢ�
ɫɨɫɬɨɹɧɢɹ�ɨɪɝɚɧɢɡɦɚ�ɸɧɵɯ�ɜɨɥɟɣɛɨɥɢɫɬɨɜ�ɡɚɪɟɤɨɦɟɧɞɨɜɚɥɚ�ɫɟɛɹ�ɧɚɞɟɠɧɨɣ�ɢ�ɩɟɞɚɝɨɝɢɱɟɫɤɢ�ɞɨɫɬɭɩɧɨɣ��
ɱɬɨ�ɩɨɡɜɨɥɹɟɬ�ɪɟɤɨɦɟɧɞɨɜɚɬɶ�ɟɟ�ɞɥɹ�ɲɢɪɨɤɨɝɨ�ɢɫɩɨɥɶɡɨɜɚɧɢɹ�ɜ�ɩɪɚɤɬɢɱɟɫɤɨɣ�ɞɟɹɬɟɥɶɧɨɫɬɢ��

Ⱦɚɥɶɧɟɣɲɢɟ� ɢɫɫɥɟɞɨɜɚɧɢɹ� ɦɨɝɭɬ� ɛɵɬɶ� ɧɚɩɪɚɜɥɟɧɵ� ɧɚ� ɛɨɥɟɟ� ɞɟɬɚɥɶɧɭɸ� ɪɚɡɪɚɛɨɬɤɭ� ɦɟɬɨɞɢɤɢ�
ɪɚɡɜɢɬɢɹ�ɫɤɨɪɨɫɬɧɨ�ɫɢɥɨɜɨɣ�ɩɨɞɝɨɬɨɜɥɟɧɧɨɫɬɢ�ɢ�ɬɟɯɧɢɤɨ�ɬɚɤɬɢɱɟɫɤɨɝɨ�ɦɚɫɬɟɪɫɬɜɚ�ɸɧɵɯ�ɜɨɥɟɣɛɨɥɢɫɬɨɜ�
ɧɚ�ɷɬɚɩɟ�ɫɩɨɪɬɢɜɧɨɝɨ�ɫɨɜɟɪɲɟɧɫɬɜɚ�

ǶȟȝȜșȪȕȜȐȎțțȩȓ�ȖȟȠȜȥțȖȘȖ

�� Ȼɟɥɹɟɜ�Ⱥ�ȼ��ȼɨɥɟɣɛɨɥ��ɬɟɨɪɢɹ�ɢ�ɦɟɬɨɞɢɤɚ�ɬɪɟɧɢɪɨɜɤɢ�>ɬɟɤɫɬ@����Ȼɟɥɹɟɜ�Ⱥ�ȼ���Ȼɭɥɵɤɢɧɚ�Ʌ�ȼ��± Ɇ���ɌȼɌ�
Ⱦɢɜɢɡɢɨɧ�������± ����ɫ�



ǽǾǼǯǹǳǺǶ�ȂǼǾǺȁǰǮǻǻȍ�Ƿ�ȁǲǼǿǸǼǻǮǹǳǻǻȍ�
ǿǽǼǾȀǶǰǻǼ�ȀǳȃǻǥȅǻǼǦ�ǺǮǷǿȀǳǾǻǼǿȀǥ

���

�� Ȼɟɥɹɟɜ� Ⱥ�ȼ�� Ʉɨɧɬɪɨɥɶ� ɬɪɟɧɢɪɨɜɨɱɧɨɣ� ɢ� ɫɨɪɟɜɧɨɜɚɬɟɥɶɧɨɣ� ɞɟɹɬɟɥɶɧɨɫɬɢ� ɜ� ɜɨɥɟɣɛɨɥɟ�� ± Ɇ��� ɊɂɈ�
ɊȽȺɎɄ�������

�� ȼɟɪɬɟɥɶ Ⱥ� ȼ�� ɋɨɜɪɟɦɟɧɧɵɟ� ɬɟɯɧɨɥɨɝɢɢ� ɭɩɪɚɜɥɟɧɢɹ� ɩɨɞɝɨɬɨɜɤɨɣ� ɫɩɨɪɬɫɦɟɧɚ� ɜ� ɜɨɥɟɣɛɨɥɟ�
� Ⱥ� ȼ� ȼɟɪɬɟɥɶ� �� ɋɥɨɛɨɠɚɧɫɶɤɢɣ�ɧɚɭɤɨɜɨ�ɫɩɨɪɬɢɜɧɢɣ�ɜɿɫɧɢɤ� �� ɡɛ��ɧɚɭɤ��ɫɬ�� ± ɏɚɪɤɿɜ�������� ± ʋ����±
ɋ� ��±���

�� ȼɟɪɯɨɲɚɧɫɤɢɣ ɘ� ȼ�� Ɍɟɨɪɢɹ� ɢ� ɦɟɬɨɞɨɥɨɝɢɹ� ɫɩɨɪɬɢɜɧɨɣ� ɩɨɞɝɨɬɨɜɤɢ�� ɛɥɨɤɨɜɚɹ� ɫɢɫɬɟɦɚ� ɬɪɟɧɢɪɨɜɤɢ�
ɫɩɨɪɬɫɦɟɧɨɜ� ɜɵɫɨɤɨɝɨ� ɤɥɚɫɫɚ� � ɘ� ȼ� ȼɟɪɯɨɲɚɧɫɤɢɣ� �� Ɍɟɨɪɢɹ� ɢ� ɩɪɚɤɬɢɤɚ� ɮɢɡɢɱɟɫɤɨɣ� ɤɭɥɶɬɭɪɵ�� ±
������± ʋ ���± ɋ� ����

�� ȼɨɥɟɣɛɨɥ�� ɭɱɟɛɧɢɤ� ɞɥɹ� ɜɵɫɲɢɯ� ɭɱɟɛɧɵɯ� ɡɚɜɟɞɟɧɢɣ� �� ɩɨɞ� ɪɟɞ�� Ⱥ� ȼ� Ȼɟɥɹɟɜɚ�� Ɇ� ȼ� ɋɚɜɢɧɚ�� ± Ɇ� ��
Ɏɢɡɤɭɥɶɬɭɪɚ��ɨɛɪɚɡɨɜɚɧɢɟ��ɧɚɭɤɚ��������± ��� ɫ�

�� Ʉɟɥɥɟɪ ȼ� ɋ��ɋɨɪɟɜɧɨɜɚɬɟɥɶɧɚɹ�ɞɟɹɬɟɥɶɧɨɫɬɶ�ɜ�ɫɢɫɬɟɦɟ�ɫɩɨɪɬɢɜɧɨɣ�ɩɨɞɝɨɬɨɜɤɢ��± Ɇ� ��± ɋȺȺ��������±
ɋ���±���

�� Ʌɚɩɭɬɢɧ Ⱥ� ɇ�� ɋɨɜɟɪɲɟɧɫɬɜɨɜɚɧɢɟ� ɬɟɯɧɢɱɟɫɤɨɝɨ� ɦɚɫɬɟɪɫɬɜɚ� ɫɩɨɪɬɫɦɟɧɨɜ� ɜɵɫɨɤɨɣ� ɤɜɚɥɢɮɢɤɚɰɢɢ�
� Ⱥ� ɇ� Ʌɚɩɭɬɢɧ��� ɇɚɭɤɚ�ɜ�Ɉɥɢɦɩɢɣɫɤɨɦ�ɫɩɨɪɬɟ��± Ʉɢɟɜ ��Ɉɥɢɦɩɢɣɫɤɚɹ�ɥɢɬ���������± ɋ� ��±���

�� ɇɟɱɭɲɤɢɧ�ɘ�ȼ��Ɉɛɨɫɧɨɜɚɧɢɟ�ɦɟɬɨɞɢɤɢ�ɫɩɟɰɢɚɥɶɧɨɣ�ɮɢɡɢɱɟɫɤɨɣ�ɩɨɞɝɨɬɨɜɤɢ�ɜɨɥɟɣɛɨɥɢɫɬɨɜ�ɜɵɫɨɤɨɣ�
ɤɜɚɥɢɮɢɤɚɰɢɢ� ɜ� ɫɨɪɟɜɧɨɜɚɬɟɥɶɧɨɦ� ɩɟɪɢɨɞɟ� �� ɘ�ȼ�� ɇɟɱɭɲɤɢɧ� ��� ɇɚɭɱɧɨ�ɬɟɨɪɟɬɢɱɟɫɤɢɣ� ɠɭɪɧɚɥ�
©ɍɱɟɧɵɟ�ɡɚɩɢɫɤɢª�ɭɧɢɜɟɪɫɢɬɟɬɚ�ɢɦɟɧɢ�ɉ�Ɏ��Ʌɟɫɝɚɮɬɚ�ɋɩɛ����� ± ʋ��������± ɋ����� ± ����

�� ɉɥɚɬɨɧɨɜ ȼ� ɇ��Ɉɛɳɚɹ�ɬɟɨɪɢɹ�ɩɨɞɝɨɬɨɜɤɢ�ɫɩɨɪɬɫɦɟɧɨɜ�ɜ�ɨɥɢɦɩɢɣɫɤɨɦ�ɫɩɨɪɬɟ��� ȼ� ɇ� ɉɥɚɬɨɧɨɜ��± Ʉ� ��
Ɉɥɢɦɩɢɣɫɤɚɹ�ɥɢɬɟɪɚɬɭɪɚ��������± ��� ɫ�

���Ɏɨɦɢɧ ȿ� ȼ�� Ɉɛɳɢɟ� ɨɫɧɨɜɵ� ɫɢɥɨɜɨɣ� ɩɨɞɝɨɬɨɜɤɢ� ɜɨɥɟɣɛɨɥɢɫɬɨɜ� ɢ� ɢɯ� ɩɪɚɤɬɢɱɟɫɤɨɟ� ɩɪɢɥɨɠɟɧɢɟ� ��
ɦɟɬɨɞ��ɪɟɤɨɦɟɧɞɚɰɢɢ�� ȿ� ȼ� Ɏɨɦɢɧ��± Ɇɨɫɤɜɚ ��ȼɎȼ��������± �� ɫ�

���Ɏɨɦɢɧ ȿ� ȼ�� ȼɨɡɪɚɫɬɧɵɟ� ɨɫɨɛɟɧɧɨɫɬɢ� ɮɢɡɢɱɟɫɤɨɝɨ� ɪɚɡɜɢɬɢɹ� ɢ� ɮɢɡɢɱɟɫɤɨɣ� ɩɨɞɝɨɬɨɜɤɢ� ɸɧɵɯ�
ɜɨɥɟɣɛɨɥɢɫɬɨɜ�� ɦɟɬɨɞ�� ɩɨɫɨɛɢɟ�ʋ ��� � ȿ� ȼ� Ɏɨɦɢɧ�� Ʌ� ȼ� ɋɢɥɚɟɜɚ�� Ʌ� ȼ� Ȼɭɥɵɤɢɧɚ�� ɇ� ɘ� Ȼɟɥɨɜɚ�� ±
Ɇɨɫɤɜɚ ��ȼɎȼ��������± ��� ɫ�

9HUWHO�$�

7+(�,1)/8(1&(�2)�0$,1�&20321(176�2)�92//(<%$//�*$0(�
21�7+(�7(&+1,&$/�$1' 7$&7,&$/�75$,1,1*�2) <281*�92//(<%$//�3/$<(56�$7�7+(�$*(�

2)��������7+(�67$*(�2)�63(&,),&�%$6,&�75$,1,1*�

7KH�GHYHORSPHQW�RI�WHFKQLFDO�DQG�WDFWLFDO�TXDOLWLHV�LV� WKH�ORQJ�SURFHVV��ZKLFK�LV�DLPHG�WR�
DFKLHYH�WKH�KLJK�OHYHO�RI�WKH�WHFKQLFDO�SUHSDUHGQHVV��ZKLFK�PXVW�FRLQFLGH�ZLWK�WKH�UHTXLUHPHQWV�RI�
WKH� JDPH�� 7KH� VROXWLRQ� RI� WKH� WDVN� RI� WKH� SURFHVV� RI� WHFKQLFDO� SUHSDUHGQHVV� DV� RQH RI� WKH�PDLQ�
FRQGLWLRQV�RI�KLJK�HIIHFWLYHQHVV�RI�WKH�V\VWHP�RI�SK\VLFDO�WUDLQLQJ�RI�\RXQJ�YROOH\EDOO�SOD\HUV�LV�LQ�
WKH�WDNLQJ�LQ�WKH�DFFRXQW�WKH�DJH�SDWWHUQV�DQG�VHSDUDWH�SK\VLFDO�TXDOLWLHV�WKDW�DUH�FKDUDFWHULVWLF�
IRU�WKH�VHSDUDWH�VWDJHV�RI�GHYHORSPHQW�RI�\RXQJ�YROOH\EDOO�SOD\HUV��7KH�KLJK�OHYHO�RI�GHYHORSPHQW�
RI� SK\VLFDO� TXDOLWLHV� KDV� WKH� IXQGDPHQWDO� LPSRUWDQFH� IRU� WKH� YROOH\EDOO� SOD\HU� WR� SHUIRUP� WKH�
WHFKQLFDO�DQG�WDFWLFDO�DVSHFWV�RI�WKH�JDPH�LQ�WKH�IXWXUH�

7KH� HVVHQFH� RI� SHGDJRJLFDO� H[SHULPHQW� LV� LQ� WKH� SULRULW\� RI� GHYHORSPHQW� RI� YHORFLW\� DQG�
LQWHQVLW\�DELOLWLHV�DPRQJ�\RXQJ�YROOH\EDOO�SOD\HUV�ZLWK�WKH�GLVWULEXWLRQ�RI�WKH�JHQHUDO�WUDLQLQJ�WLPH�
LQ� FRPSDULVRQ� ZLWK� WKH� WUDGLWLRQDOO\� DFFHSWHG� WKHRU\� DQG� PHWKRGV RI� SK\VLFDO� WUDLQLQJ� LQ� WKH�
FXUULFXOXP�RI�VSRUW�VFKRROV��7KH�SUHVHQW�VXJJHVWLRQ�IRUPV�WKH�EDVLV�RI�WKH�SUHVHQW�ZRUN�ZKLFK�ZDV�
KHOG� GXULQJ� IRU� WZR� \HDUV� RI� OHDUQLQJ�� 7KH� JLYHQ� WHFKQRORJ\� SUHVXSSRVHG� WKH� SRVVLELOLW\� RI�
DSSO\LQJ� RI� WKH� SULQFLSOH� RI� DGYDQFHG� OHDUQLQJ� ZLWK� WKH� RSWLPL]DWLRQ� RI� WKH� VHW� RI� PHDQV DQG�
PHWKRGV�EDVHG�RQ�WKH�DQDWRPLFDO�DQG�SK\VLFDO�SHFXOLDULWLHV�RI�WKH�VSRUWVPHQ�DW�WKH�DJH�RI�������

7KH�UHVXOWV�RI�WKH�LPSOHPHQWDWLRQ�RI�WKH�LQWHQVLYH�WHFKQRORJ\�RI�WKH�GHYHORSPHQW�RI�YHORFLW\�
DQG�LQWHQVLW\�DELOLWLHV�ZHUH�FRQWUROOHG�E\�WHVWV�WKDW�FKDUDFWHUL]HG�WKH�GHYHORSPHQW�RI�WKH�WHFKQLFDO�
DQG�WDFWLFDO�DELOLWLHV�RI�WKH�JURXSV�RI�VSRUWVPHQ�WKDW�ZHUH�LQYHVWLJDWHG�

,Q�WKH�SURFHVV�RI�H[SHULPHQW�ZDV�VWDWHG�WKDW�RQ�WKH�VWDJH�RI�VSHFLDO�EDVLF�WUDLQLQJ�RI�\RXQJ�
YROOH\EDOO� SOD\HUV� WKH� FHUWDLQ� FRQGLWLRQV� VKRXOG� GRPLQDWH� IRU� WKH� HIIHFWLYH� PDLQWDLQLQJ� RI� WKH�
WUDLQLQJ� SURFHVV�� 7KH� PRVW� LPSRUWDQW� WKLQJ�� DFFRUGLQJ� WR� XV�� LV� WKH� QHFHVVLW\� RI� RSWLPDO�
GHYHORSPHQW� RI� VSHFLDO� SK\VLFDO� DELOLWLHV�� ILUVW� RI� DOO� VXFK� DV� YHORFLW\� DQG� LQWHQVLW\�� EHFDXVH� WKH�
HIIHFWLYHQHVV� RI� FRPSHWLWLYH� DFWLYLWLHV� LQ� YROOH\EDOO� LQ� JHQHUDO� LV� GHWHUPLQHG� E\� WKH� OHYHO� RI�
GHYHORSPHQW�RI�YHORFLW\�DQG�LQWHQVLW\�DELOLWLHV�

.H\�ZRUGV� SK\VLFDO�TXDOLWLHV��WHFKQLFDO�DQG�WDFWLFDO�WUDLQLQJ��RSWLPL]DWLRQ�RI�PHWKRGV�IRU�
WHFKQLFDO�SUHSDUHGQHVV�RI�\RXQJ�YROOH\EDOO�SOD\HUV��PDLQ�FRPSRQHQWV�RI�YROOH\EDOO�

ɋɬɚɬɬɹ�ɧɚɞɿɣɲɥɚ�ɞɨ�ɪɟɞɚɤɰɿʀ������������ɪ�


