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ȼ�ɩɪɚɤɬɢɤɟ�ɫɩɨɪɬɢɜɧɵɯ�ɢɫɫɥɟɞɨɜɚɧɢɣ�ɫɬɚɬɢɫɬɢɱɟɫɤɢɟ�ɦɟɬɨɞɵ�ɩɨɡɜɨɥɹɸɬ�ɪɟɲɢɬɶ�
ɫɥɟɞɭɸɳɭɸ� ɬɢɩɨɜɭɸ� ɡɚɞɚɱɭ�� ɞɜɟ� ɝɪɭɩɩɵ� ɫɩɨɪɬɫɦɟɧɨɜ�� ɡɚɧɢɦɚɸɳɢɟɫɹ� ɨɞɧɢɦ� ɢ� ɬɟɦ� ɠɟ�
ɜɢɞɨɦ� ɫɩɨɪɬɚ�� ɬɪɟɧɢɪɨɜɚɥɢɫɶ� ɫ� ɢɫɩɨɥɶɡɨɜɚɧɢɟɦ� ɪɚɡɥɢɱɧɵɯ� �ɬɪɚɞɢɰɢɨɧɧɨɣ� ɢ� ɷɤɫɩɟɪɢ�
ɦɟɧɬɚɥɶɧɨɣ�� ɦɟɬɨɞɢɤ�� Ⱦɥɹ� ɨɰɟɧɤɢ� ɫɪɚɜɧɢɬɟɥɶɧɨɣ� ɷɮɮɟɤɬɢɜɧɨɫɬɢ� ɷɤɫɩɟɪɢɦɟɧɬɚɥɶɧɨɣ�
ɦɟɬɨɞɢɤɢ�ɧɟɨɛɯɨɞɢɦɨ�ɜɵɹɜɢɬɶ�ɨɬɫɭɬɫɬɜɢɟ�ɢɥɢ�ɧɚɥɢɱɢɟ�ɫɬɚɬɢɫɬɢɱɟɫɤɢɯ�ɪɚɡɥɢɱɢɣ�ɦɟɠɞɭ�
ɝɪɭɩɩɚɦɢ� ɩɨ� ɤɚɤɨɦɭ�ɥɢɛɨ� ɩɪɢɡɧɚɤɭ�� Ɂɚɞɚɱɚ� ɪɟɲɚɟɬɫɹ� ɫ� ɩɨɦɨɳɶɸ� ɫɬɚɧɞɚɪɬɧɵɯ� ɫɬɚɬɢɫ�
ɬɢɱɟɫɤɢɯ�ɦɟɬɨɞɨɜ��ɧɨ�ɫ�ɭɱɺɬɨɦ�ɬɨɝɨ��ɱɬɨ�ɫɮɟɪɨɣ�ɩɪɢɥɨɠɟɧɢɹ�ɹɜɥɹɟɬɫɹ�ɨɛɥɚɫɬɶ�ɫɩɨɪɬɚ�

Ʉɥɸɱɟɜɵɟ� ɫɥɨɜɚ� ɫɬɚɬɢɫɬɢɤɚ�� ɝɢɩɨɬɟɡɵ�� ɤɪɢɬɟɪɢɢ�� ɷɤɫɩɟɪɢɦɟɧɬɚɥɶɧɵɟ�
ɢɫɫɥɟɞɨɜɚɧɢɹ��ɛɢɨɦɟɯɚɧɢɤɚ�

ɉɨɫɬɚɧɨɜɤɚ� ɩɪɨɛɥɟɦɵ�� Ⱥɧɚɥɢɡ� ɩɨɫɥɟɞɧɢɯ� ɢɫɫɥɟɞɨɜɚɧɢɣ� ɢ� ɩɭɛɥɢɤɚɰɢɣ�� Ʉɪɭɩɧɵɣ�
ɚɜɫɬɪɚɥɢɣɫɤɢɣ� ɦɚɬɟɦɚɬɢɤ�� ɫɩɟɰɢɚɥɢɫɬ� ɜ� ɨɛɥɚɫɬɢ� ɦɚɬɟɦɚɬɢɱɟɫɤɨɣ� ɫɬɚɬɢɫɬɢɤɢ�� ɩɪɨɮɟɫɫɨɪ� ɗ� ɉɢɬɦɟɧ�
ɩɪɢɲɟɥ� ɤ� ɡɚɤɥɸɱɟɧɢɸ�� ɱɬɨ� ɜ� ɬɟɨɪɢɢ� ɫɬɚɬɢɫɬɢɱɟɫɤɢɯ� ɜɵɜɨɞɨɜ� ɧɟɨɛɯɨɞɢɦɨ� ɭɱɢɬɵɜɚɬɶ� ɞɜɚ� ɦɨɦɟɧɬɚ��
©ȼɨ�ɩɟɪɜɵɯ�� «ɫɮɨɪɦɭɥɢɪɨɜɚɬɶ� ɩɪɢɧɰɢɩɵ�� ɤɨɬɨɪɵɟ� ɩɨɦɨɝɭɬ� ɫɬɚɬɢɫɬɢɤɚɦ� ɨɰɟɧɢɬɶ� ɤɚɱɟɫɬɜɨ� ɞɚɧɧɵɯ�
ɷɤɫɩɟɪɢɦɟɧɬɚ� ɢɥɢ� ɢɫɩɵɬɚɧɢɹ� ɜ� ɩɨɞɬɜɟɪɠɞɟɧɢɟ� �ɢɥɢ� ɨɩɪɨɜɟɪɠɟɧɢɟ�� ɝɢɩɨɬɟɡɵ�� ɥɢɛɨ� ɭɫɬɚɧɨɜɢɬɶ�
ɧɚɞɟɠɧɨɫɬɶ� ɨɰɟɧɤɢ� ɩɨɥɭɱɟɧɧɨɣ� ɜ� ɪɟɡɭɥɶɬɚɬɟ� ɬɚɤɨɝɨ� ɷɤɫɩɟɪɢɦɟɧɬɚ� ɢɥɢ� ɢɫɩɵɬɚɧɢɹ«� ȼɨ�ɜɬɨɪɵɯ�
ɫɬɚɬɢɫɬɢɤɚ�ɹɜɥɹɟɬɫɹ�ɨɫɧɨɜɧɨɣ�ɨɬɪɚɫɥɶɸ�ɩɪɢɤɥɚɞɧɨɣ�ɦɚɬɟɦɚɬɢɤɢ��ɩɨɷɬɨɦɭ�ɜ�ɜɵɛɨɪɟ�ɩɪɢɧɰɢɩɨɜ�ɢ�ɦɟɬɨɞɨɜ�
ɦɵ�ɞɨɥɠɧɵ�ɪɭɤɨɜɨɞɫɬɜɨɜɚɬɶɫɹ�ɢɯ�ɩɪɚɤɬɢɱɟɫɤɢɦɢ�ɩɪɢɦɟɧɟɧɢɹɦɢª�>���ɫ� �@�

ȼ� ɩɪɚɤɬɢɤɟ� ɫɩɨɪɬɢɜɧɵɯ� ɢɫɫɥɟɞɨɜɚɧɢɣ� ɫɬɚɬɢɫɬɢɱɟɫɤɢɟ� ɦɟɬɨɞɵ� ɩɨɡɜɨɥɹɸɬ� ɪɟɲɢɬɶ� ɫɥɟɞɭɸɳɭɸ�
ɬɢɩɨɜɭɸ�ɡɚɞɚɱɭ��ɞɜɟ�ɝɪɭɩɩɵ�ɫɩɨɪɬɫɦɟɧɨɜ��ɡɚɧɢɦɚɸɳɢɟɫɹ�ɨɞɧɢɦ�ɢ�ɬɟɦ�ɠɟ�ɜɢɞɨɦ�ɫɩɨɪɬɚ��ɬɪɟɧɢɪɨɜɚɥɢɫɶ�ɫ�
ɢɫɩɨɥɶɡɨɜɚɧɢɟɦ� ɪɚɡɥɢɱɧɵɯ� �ɬɪɚɞɢɰɢɨɧɧɨɣ� ɢ� ɷɤɫɩɟɪɢɦɟɧɬɚɥɶɧɨɣ�� ɦɟɬɨɞɢɤ�� Ⱦɥɹ� ɨɰɟɧɤɢ� ɫɪɚɜɧɢɬɟɥɶɧɨɣ�
ɷɮɮɟɤɬɢɜɧɨɫɬɢ� ɷɤɫɩɟɪɢɦɟɧɬɚɥɶɧɨɣ� ɦɟɬɨɞɢɤɢ� ɧɟɨɛɯɨɞɢɦɨ� ɜɵɹɜɢɬɶ� ɨɬɫɭɬɫɬɜɢɟ� ɢɥɢ� ɧɚɥɢɱɢɟ�
ɫɬɚɬɢɫɬɢɱɟɫɤɢɯ� ɪɚɡɥɢɱɢɣ� ɦɟɠɞɭ� ɝɪɭɩɩɚɦɢ� ɩɨ� ɤɚɤɨɦɭ�ɥɢɛɨ� ɩɪɢɡɧɚɤɭ�� Ɂɚɞɚɱɚ� ɪɟɲɚɟɬɫɹ� ɫ� ɩɨɦɨɳɶɸ�
ɫɬɚɧɞɚɪɬɧɵɯ�ɫɬɚɬɢɫɬɢɱɟɫɤɢɯ�ɦɟɬɨɞɨɜ��ɧɨ�ɫ�ɭɱɺɬɨɦ�ɬɨɝɨ��ɱɬɨ�ɫɮɟɪɨɣ�ɩɪɢɥɨɠɟɧɢɹ�ɹɜɥɹɟɬɫɹ�ɨɛɥɚɫɬɶ�ɫɩɨɪɬɚ�

ɐɟɥɶɸ ɞɚɧɧɨɣ�ɪɚɛɨɬɵ�ɹɜɥɹɟɬɫɹ�ɨɛɨɫɧɨɜɚɧɢɟ�ɜɵɛɨɪɚ�ɫɬɚɬɢɫɬɢɱɟɫɤɨɝɨ�ɦɟɬɨɞɚ��ɚɞɟɤɜɚɬɧɨɝɨ�ɩɨɫɬɚɜ�
ɥɟɧɧɨɣ�ɡɚɞɚɱɟ��Ⱦɥɹ�ɪɟɲɟɧɢɹ�ɡɚɞɚɱɢ�ɜɵɞɜɢɝɚɸɬɫɹ�ɞɜɟ�ɩɪɨɬɢɜɨɪɟɱɚɳɢɟ�ɞɪɭɝ�ɞɪɭɝɭ�ɫɬɚɬɢɫɬɢɱɟɫɤɢɟ�ɝɢɩɨɬɟɡɵ�

± ɧɭɥɟɜɚɹ� ɝɢɩɨɬɟɡɚ�
�

+ �� ɩɨ� ɪɚɫɫɦɚɬɪɢɜɚɟɦɨɦɭ� ɩɪɢɡɧɚɤɭ� ɧɟɬ� ɫɭɳɟɫɬɜɟɧɧɵɯ� ɪɚɡɥɢɱɢɣ� ɦɟɠɞɭ�

ɝɪɭɩɩɚɦɢ�
± ɤɨɧɤɭɪɢɪɭɸɳɚɹ� �ɚɥɶɬɟɪɧɚɬɢɜɧɚɹ�� ɝɢɩɨɬɟɡɚ�

�
+ �� ɟɫɬɶ� ɫɭɳɟɫɬɜɟɧɧɵɟ� ɪɚɡɥɢɱɢɹ� ɩɨ� ɪɚɫɫɦɚɬɪɢ�

ɜɚɟɦɨɦɭ�ɩɪɢɡɧɚɤɭ�ɦɟɠɞɭ�ɞɚɧɧɵɦɢ�ɝɪɭɩɩɚɦɢ�
ɉɪɢ�ɩɪɨɜɟɪɤɟ�ɫɮɨɪɦɭɥɢɪɨɜɚɧɧɵɯ�ɝɢɩɨɬɟɡ�ɦɨɠɟɬ�ɜɨɡɧɢɤɧɭɬɶ�ɨɞɧɚ�ɢɡ�ɞɜɭɯ�ɜɨɡɦɨɠɧɵɯ�ɫɢɬɭɚɰɢɣ�� ȼɨɥɤɨɜ�ɘ��Ɉ���ȿɤɢɦɨɜ�ȼ��ɘ���

ɒɢɧɞɟɪ�Ɇ��ȼ�������



ǰǥǿǻǶǸ�Ɋ�����ȀǼǺ�ǥ

�

�� ɉɪɟɞɩɨɥɚɝɚɟɬɫɹ��ɱɬɨ�ɫɨɩɨɫɬɚɜɥɹɟɦɵɟ�ɧɚɛɨɪɵ�ɪɟɡɭɥɶɬɚɬɨɜ�ɹɜɥɹɸɬɫɹ�ɜɵɛɨɪɤɚɦɢ�ɢɡ� ɝɟɧɟɪɚɥɶɧɨɣ�
ɫɨɜɨɤɭɩɧɨɫɬɢ�� ɪɚɫɩɪɟɞɟɥɟɧɧɨɣ� ɩɨ� ɧɟɤɨɬɨɪɨɦɭ� ɡɚɤɨɧɭ�� ɦɨɞɟɥɶ� ɤɨɬɨɪɨɝɨ� ɫ� ɯɚɪɚɤɬɟɪɢɡɭɸɳɢɦɢ� ɟɝɨ�
ɩɚɪɚɦɟɬɪɚɦɢ�ɜɵɛɪɚɧɚ�ɧɚɦɢ�ɩɪɟɞɜɚɪɢɬɟɥɶɧɨ��ɑɚɳɟ�ɜɫɟɝɨ�ɜ�ɤɚɱɟɫɬɜɟ�ɬɚɤɨɣ�ɦɨɞɟɥɢ�ɩɪɢɧɢɦɚɸɬ�ɧɨɪɦɚɥɶɧɨɟ�
ɪɚɫɩɪɟɞɟɥɟɧɢɟ�� ɜɫɬɪɟɱɚɸɳɟɟɫɹ� ɧɚɢɛɨɥɟɟ� ɱɚɫɬɨ� ɜ� ɧɚɭɱɧɨ�ɟɫɬɟɫɬɜɟɧɧɵɯ� ɢɫɫɥɟɞɨɜɚɧɢɹɯ�� Ƚɢɩɨɬɟɡɚ� ɨ�
ɫɨɝɥɚɫɢɢ� ɪɚɫɩɪɟɞɟɥɟɧɢɹ� ɪɚɫɫɦɚɬɪɢɜɚɟɦɨɣ� ɫɨɜɨɤɭɩɧɨɫɬɢ� ɜɵɛɪɚɧɧɨɣ� ɦɨɞɟɥɢ� ɪɚɫɩɪɟɞɟɥɟɧɢɹ� ɧɟ�
ɨɬɜɟɪɝɚɟɬɫɹ��ɟɫɥɢ�ɜ�ɫɨɨɬɜɟɬɫɬɜɢɢ�ɫ�ɩɪɚɜɢɥɚɦɢ�ɩɪɨɜɟɪɤɢ�ɫɬɚɬɢɫɬɢɱɟɫɤɢɯ�ɝɢɩɨɬɟɡ�ɛɭɞɟɬ�ɞɨɤɚɡɚɧɨ��ɱɬɨ�ɩɪɢ�
ɢɦɟɸɳɟɦɫɹ�ɧɚɛɨɪɟ�ɷɤɫɩɟɪɢɦɟɧɬɚɥɶɧɵɯ�ɞɚɧɧɵɯ�ɝɢɩɨɬɟɬɢɱɟɫɤɨɟ�ɪɚɫɩɪɟɞɟɥɟɧɢɟ�ɦɨɠɟɬ�ɢɦɟɬɶ�ɦɟɫɬɨ��ȿɫɥɢ�
ɝɢɩɨɬɟɡɚ� ɨ� ɫɨɝɥɚɫɢɢ� ɧɟ� ɨɬɜɟɪɝɧɭɬɚ�� ɦɵ�� ɢɫɩɨɥɶɡɭɹ� ɤɪɢɬɟɪɢɢ�� ɨɫɧɨɜɚɧɧɵɟ� ɧɚ� ɢɡɜɟɫɬɧɵɯ� ɩɚɪɚɦɟɬɪɚɯ�
ɪɚɫɩɪɟɞɟɥɟɧɢɹ� �ɩɨɬɨɦɭ� ɤɪɢɬɟɪɢɢ� ɢ� ɧɚɡɵɜɚɸɬɫɹ� ɩɚɪɚɦɟɬɪɢɱɟɫɤɢɦɢ��� ɩɪɢɧɢɦɚɟɦ� ɪɟɲɟɧɢɟ� ɨ
ɫɩɪɚɜɟɞɥɢɜɨɫɬɢ�ɨɞɧɨɣ�ɢɡ�ɫɮɨɪɦɭɥɢɪɨɜɚɧɧɵɯ�ɜɵɲɟ�ɝɢɩɨɬɟɡ�

�
+ ɢɥɢ�

�
+ �

�� ȿɫɥɢ�ɠɟ�ɩɨ�ɩɨɥɭɱɟɧɧɨɦɭ�ɧɚɛɨɪɭ�ɷɤɫɩɟɪɢɦɟɧɬɚɥɶɧɵɯ�ɞɚɧɧɵɯ�ɩɨɥɭɱɚɟɬɫɹ�ɪɟɡɭɥɶɬɚɬ��ɤɨɬɨɪɵɣ�ɩɪɢ�
ɢɫɬɢɧɧɨɫɬɢ�ɜɵɞɜɢɧɭɬɨɣ�ɧɭɥɟɜɨɣ�ɝɢɩɨɬɟɡɵ�ɦɚɥɨɜɟɪɨɹɬɟɧ��ɝɢɩɨɬɟɡɚ�ɨ�ɫɨɝɥɚɫɢɢ�ɨɬɜɟɪɝɚɟɬɫɹ�>�@��Ƚɪɚɧɢɰɟɣ�
ɦɚɥɨɜɟɪɨɹɬɧɨɫɬɢ� �ɧɟɜɨɡɦɨɠɧɨɫɬɢ�� ɨɛɵɱɧɨ� ɫɱɢɬɚɸɬ� �� ��D  ɢɥɢ�� ɱɬɨ� ɛɵɜɚɟɬ� ɪɟɠɟ�� ������ɗɬɚ� ɝɪɚɧɢɰɚ�

ɧɚɡɵɜɚɟɬɫɹ� ɭɪɨɜɧɟɦ� ɡɧɚɱɢɦɨɫɬɢ�� ȼ� ɫɥɭɱɚɟ� ɨɬɤɥɨɧɟɧɢɹ� ɞɚɧɧɨɣ� ɝɢɩɨɬɟɡɵ� ɢɫɩɨɥɶɡɭɸɬ� ɤɪɢɬɟɪɢɢ�� ɜ�
ɪɚɫɱɟɬɧɵɟ�ɮɨɪɦɭɥɵ�ɤɨɬɨɪɵɯ�ɧɟ�ɜɯɨɞɹɬ�ɧɢɤɚɤɢɟ�ɩɚɪɚɦɟɬɪɵ��ɚ�ɬɨɥɶɤɨ�ɱɚɫɬɨɬɵ�ɢɥɢ�ɪɚɧɝɢ��ɉɨɷɬɨɦɭ�ɬɚɤɢɟ�
ɤɪɢɬɟɪɢɢ�ɧɚɡɵɜɚɸɬ�ɧɟɩɚɪɚɦɟɬɪɢɱɟɫɤɢɦɢ�

Ɍɚɤɢɦ�ɨɛɪɚɡɨɦ��ɜ�ɤɚɱɟɫɬɜɟ�ɡɚɞɚɱ�ɧɚɲɟɣ�ɪɚɛɨɬɵ ɦɵ�ɜɵɛɪɚɥɢ�ɫɥɟɞɭɸɳɢɟ�
�� ȼɵɛɨɪ�ɤɪɢɬɟɪɢɟɜ��ɤɨɬɨɪɵɟ�ɛɵɥɨ�ɛɵ�ɥɭɱɲɟ�ɢɫɩɨɥɶɡɨɜɚɬɶ�ɜ�ɩɪɚɤɬɢɤɟ�ɫɬɚɬɢɫɬɢɱɟɫɤɨɣ�ɨɛɪɚɛɨɬɤɢ�

ɪɟɡɭɥɶɬɚɬɨɜ�ɫɩɨɪɬɢɜɧɵɯ�ɢɡɦɟɪɟɧɢɣ��ɩɚɪɚɦɟɬɪɢɱɟɫɤɢɯ�ɢɥɢ�ɧɟɩɚɪɚɦɟɬɪɢɱɟɫɤɢɯ��ȼ�ɨɛɳɟɦ�ɫɥɭɱɚɟ��ɟɫɥɢ�ɜɵɩɨɥ�
ɧɹɸɬɫɹ� ɭɫɥɨɜɢɹ� ɩɪɢɦɟɧɟɧɢɹ� ɩɚɪɚɦɟɬɪɢɱɟɫɤɢɯ�ɦɟɬɨɞɨɜ� �ɧɚɩɪɢɦɟɪ�� ɧɨɪɦɚɥɶɧɨɟ� ɪɚɫɩɪɟɞɟɥɟɧɢɟ� ɝɟɧɟɪɚɥɶɧɵɯ�
ɫɨɜɨɤɭɩɧɨɫɬɟɣ� ɢ� ɪɚɜɟɧɫɬɜɨ� ɢɯ� ɞɢɫɩɟɪɫɢɣ��� ɬɨ� ɢɯ� ɢ� ɫɥɟɞɭɟɬ� ɩɪɢɦɟɧɹɬɶ� ɧɟɡɚɜɢɫɢɦɨ� ɨɬ� ɫɩɟɰɢɮɢɤɢ� ɨɛɥɚɫɬɢ�
ɩɪɢɥɨɠɟɧɢɹ��ȼɨ�ɜɫɟɯ�ɨɫɬɚɥɶɧɵɯ�ɫɥɭɱɚɹɯ�ɪɟɤɨɦɟɧɞɭɸɬɫɹ�ɧɟɩɚɪɚɦɟɬɪɢɱɟɫɤɢɟ�ɤɪɢɬɟɪɢɢ�>�@�

�� ɉɪɨɜɟɪɢɬɶ� ɧɚ� ɩɪɚɤɬɢɤɟ� ɩɪɢɦɟɧɟɧɢɟ� ɜɵɛɪɚɧɧɨɝɨ� ɤɪɢɬɟɪɢɹ� ɞɥɹ� ɪɟɲɟɧɢɹ� ɡɚɞɚɱɢ� ɨɰɟɧɤɢ�
ɪɟɡɭɥɶɬɚɬɨɜ� ɧɚɭɱɧɨɝɨ� ɢɫɫɥɟɞɨɜɚɧɢɹ� ɜ� ɛɢɨɦɟɯɚɧɢɤɟ�� ɱɬɨɛɵ� ɭɛɟɞɢɬɶɫɹ� ɜ� ɟɝɨ� ɩɪɨɫɬɨɬɟ�� ɧɚɝɥɹɞɧɨɫɬɢ� ɢ�
ɷɮɮɟɤɬɢɜɧɨɫɬɢ�

Ɉɫɧɨɜɧɨɣ� ɦɚɬɟɪɢɚɥ� ɢɫɫɥɟɞɨɜɚɧɢɹ�� Ɉɞɧɢɦ� ɢɡ� ɚɜɬɨɪɨɜ� ɞɚɧɧɨɣ� ɫɬɚɬɶɢ� ɛɵɥɨ� ɜɵɫɤɚɡɚɧɨ�
ɩɪɟɞɩɨɥɨɠɟɧɢɟ�� ɱɬɨ� ɩɚɪɚɦɟɬɪɢɱɟɫɤɢɟ� ɤɪɢɬɟɪɢɢ� ɦɨɝɭɬ� ɢɫɩɨɥɶɡɨɜɚɬɶɫɹ� ɬɨɥɶɤɨ� ɜ� �� �� ɫɥɭɱɚɟɜ� >��� �@��
ɉɨɡɠɟ�ɧɚ�ɨɫɧɨɜɚɧɢɢ�ɛɨɥɶɲɨɝɨ�ɤɨɥɢɱɟɫɬɜɚ�ɪɚɫɱɟɬɧɨɝɨ�ɦɚɬɟɪɢɚɥɚ�ɛɵɥ�ɩɨɞɫɱɢɬɚɧ�ɩɪɨɰɟɧɬ�ɫɥɭɱɚɟɜ��ɤɨɝɞɚ�
ɦɵ� ɦɨɠɟɦ� ɫ� ɩɨɥɧɵɦ� ɩɪɚɜɨɦ� ɢɫɩɨɥɶɡɨɜɚɬɶ� ɩɚɪɚɦɟɬɪɢɱɟɫɤɢɟ� ɤɪɢɬɟɪɢɢ�� Ɉɤɚɡɚɥɨɫɶ�� ɱɬɨ� ɬɚɤɨɟ� ɩɪɚɜɨ ɦɵ�
ɢɦɟɟɦ� ɜ� �� �� ɫɥɭɱɚɟɜ�� ɉɨɥɭɱɚɟɬɫɹ�� ɱɬɨ� ɜ� ɨɫɬɚɥɶɧɵɯ� �� �� ɫɥɭɱɚɟɜ� ɧɚɦ� ɨɫɬɚɟɬɫɹ� ɩɨɥɚɝɚɬɶɫɹ� ɧɚ�
ɧɟɩɚɪɚɦɟɬɪɢɱɟɫɤɢɟ�ɤɪɢɬɟɪɢɢ�

ɉɨɞɪɨɛɧɨɟ� ɫɨɩɨɫɬɚɜɥɟɧɢɟ� ɜɨɡɦɨɠɧɨɫɬɟɣ� ɢ� ɨɝɪɚɧɢɱɟɧɢɣ� ɩɚɪɚɦɟɬɪɢɱɟɫɤɢɯ� ɢ� ɧɟɩɚɪɚɦɟɬɪɢɱɟɫɤɢɯ�
ɤɪɢɬɟɪɢɟɜ� ɩɪɢɜɟɞɟɧɨ� ɜ� ɪɚɛɨɬɟ� ȿ� ȼ� ɋɢɞɨɪɟɧɤɨ� >�@�� Ⱥɜɬɨɪ� ɨɬɦɟɱɚɟɬ�� ɱɬɨ� ©ɩɚɪɚɦɟɬɪɢɱɟɫɤɢɟ� ɤɪɢɬɟɪɢɢ�
ɦɨɝɭɬ� ɨɤɚɡɚɬɶɫɹ� ɧɟɫɤɨɥɶɤɨ� ɛɨɥɟɟ� ɦɨɳɧɵɦɢ�� ɱɟɦ� ɧɟɩɚɪɚɦɟɬɪɢɱɟɫɤɢɟ�� ɧɨ� ɬɨɥɶɤɨ� ɜ� ɬɨɦ� ɫɥɭɱɚɟ�� ɟɫɥɢ�
ɩɪɢɡɧɚɤ� ɢɡɦɟɪɟɧ� ɩɨ� ɢɧɬɟɪɜɚɥɶɧɨɣ� ɲɤɚɥɟ� ɢ� ɧɨɪɦɚɥɶɧɨ� ɪɚɫɩɪɟɞɟɥɟɧª� >��� ɫ� ��@�� Ⱦɚɥɟɟ� ɨɬɦɟɱɚɟɬɫɹ�� ɱɬɨ�
©ɦɨɳɧɨɫɬɶ�ɤɪɢɬɟɪɢɹ�± ɷɬɨ�ɟɝɨ�ɫɩɨɫɨɛɧɨɫɬɶ�ɜɵɹɜɥɹɬɶ�ɪɚɡɥɢɱɢɹ��ɟɫɥɢ�ɨɧɢ�ɟɫɬɶ��ɂɧɵɦɢ�ɫɥɨɜɚɦɢ��ɷɬɨ�ɟɝɨ�
ɫɩɨɫɨɛɧɨɫɬɶ�ɨɬɤɥɨɧɢɬɶ�ɧɭɥɟɜɭɸ�ɝɢɩɨɬɟɡɭ�ɨɛ�ɨɬɫɭɬɫɬɜɢɢ�ɪɚɡɥɢɱɢɣ��ɟɫɥɢ�ɨɧɚ�ɧɟɜɟɪɧɚ��Ɇɨɳɧɨɫɬɶ�ɤɪɢɬɟɪɢɹ�
ɨɩɪɟɞɟɥɹɟɬɫɹ� ɷɦɩɢɪɢɱɟɫɤɢɦ� ɩɭɬɟɦ�� Ɉɞɧɢ� ɢ� ɬɟ� ɠɟ� ɡɚɞɚɱɢ� ɦɨɝɭɬ� ɛɵɬɶ� ɪɟɲɟɧɵ� ɫ� ɩɨɦɨɳɶɸ� ɪɚɡɧɵɯ�
ɤɪɢɬɟɪɢɟɜ�� ɩɪɢ� ɷɬɨɦ� ɨɛɧɚɪɭɠɢɜɚɟɬɫɹ�� ɱɬɨ� ɧɟɤɨɬɨɪɵɟ� ɤɪɢɬɟɪɢɢ� ɩɨɡɜɨɥɹɸɬ� ɜɵɹɜɢɬɶ� ɪɚɡɥɢɱɢɹ� ɬɚɦ�� ɝɞɟ�
ɞɪɭɝɢɟ� ɨɤɚɡɵɜɚɸɬɫɹ� ɧɟɫɩɨɫɨɛɧɵɦɢ� ɷɬɨ� ɫɞɟɥɚɬɶ�� ɢɥɢ� ɜɵɹɜɥɹɸɬ� ɛɨɥɟɟ� ɜɵɫɨɤɢɣ� ɭɪɨɜɟɧɶ� ɡɧɚɱɢɦɨɫɬɢ�
ɪɚɡɥɢɱɢɣ��ȼɨɡɧɢɤɚɟɬ�ɜɨɩɪɨɫ�� ɚ� ɡɚɱɟɦ�ɠɟ� ɬɨɝɞɚ�ɢɫɩɨɥɶɡɨɜɚɬɶ� ɦɟɧɟɟ�ɦɨɳɧɵɟ�ɤɪɢɬɟɪɢɢ"�Ⱦɟɥɨ�ɜ� ɬɨɦ��ɱɬɨ�
ɨɫɧɨɜɚɧɢɟɦ�ɞɥɹ� ɜɵɛɨɪɚ� ɤɪɢɬɟɪɢɹ�ɦɨɠɟɬ� ɛɵɬɶ� ɧɟ� ɬɨɥɶɤɨ�ɦɨɳɧɨɫɬɶ�� ɧɨ� ɢ� ɞɪɭɝɢɟ� ɟɝɨ� ɯɚɪɚɤɬɟɪɢɫɬɢɤɢ�� ɚ�
ɢɦɟɧɧɨ� ɚ� ɩɪɨɫɬɨɬɚ� ɛ� ɛɨɥɟɟ� ɲɢɪɨɤɢɣ� ɞɢɚɩɚɡɨɧ� ɢɫɩɨɥɶɡɨɜɚɧɢɹ� �ɧɚɩɪɢɦɟɪ�� ɩɨ� ɨɬɧɨɲɟɧɢɸ� ɤ� ɞɚɧɧɵɦ��
ɨɩɪɟɞɟɥɟɧɧɵɦ� ɩɨ� ɧɨɦɢɧɚɬɢɜɧɨɣ� ɲɤɚɥɟ� ɢɥɢ� ɩɨ� ɨɬɧɨɲɟɧɢɸ� ɤ� ɛɨɥɶɲɢɦ� Q �� ɜ� ɩɪɢɦɟɧɢɦɨɫɬɶ� ɩɨ�
ɨɬɧɨɲɟɧɢɸ�ɤ�ɧɟɪɚɜɧɵɦ�ɩɨ�ɨɛɴɟɦɭ�ɜɵɛɨɪɤɚɦ� ɝ� ɛɨɥɶɲɚɹ�ɢɧɮɨɪɦɚɬɢɜɧɨɫɬɶ�ɪɟɡɭɥɶɬɚɬɨɜª�>���ɫ� ��@�

Ȼɨɥɶɲɢɧɫɬɜɨ�ɧɟɩɚɪɚɦɟɬɪɢɱɟɫɤɢɯ�ɤɪɢɬɟɪɢɟɜ�ɭɞɨɜɥɟɬɜɨɪɹɸɬ�ɩɟɪɟɱɢɫɥɟɧɧɵɦ�ɯɚɪɚɤɬɟɪɢɫɬɢɤɚɦ��©ɉɨ�
ɫɪɚɜɧɟɧɢɸ�ɫ�ɩɚɪɚɦɟɬɪɢɱɟɫɤɢɦɢ�ɤɪɢɬɟɪɢɹɦɢ�ɨɧɢ�ɨɝɪɚɧɢɱɟɧɵ�ɥɢɲɶ�ɜ�ɨɞɧɨɦ��± ɫ�ɢɯ�ɩɨɦɨɳɶɸ�ɧɟɜɨɡɦɨɠɧɨ�
ɨɰɟɧɢɬɶ�ɜɡɚɢɦɨɞɟɣɫɬɜɢɟ�ɞɜɭɯ�ɢɥɢ�ɛɨɥɟɟ�ɭɫɥɨɜɢɣ�ɢɥɢ�ɮɚɤɬɨɪɨɜ��ɜɥɢɹɸɳɢɯ�ɧɚ�ɢɡɦɟɧɟɧɢɟ�ɩɪɢɡɧɚɤɚ��ɗɬɭ�
ɡɚɞɚɱɭ�ɦɨɠɟɬ�ɪɟɲɢɬɶ�ɬɨɥɶɤɨ�ɞɢɫɩɟɪɫɢɨɧɧɵɣ�ɞɜɭɯɮɚɤɬɨɪɧɵɣ�ɚɧɚɥɢɡª�>���ɫ� ��@�

Ƚ� ɏɚɧ� ɢ� ɋ� ɒɚɩɢɪɨ� >�@� ɨɬɦɟɱɚɸɬ�� ɱɬɨ� ɜ� ɫɬɚɬɢɫɬɢɱɟɫɤɢɯ� ɢɫɫɥɟɞɨɜɚɧɢɹɯ� ɱɚɫɬɨ� ɡɥɨɭɩɨɬɪɟɛɥɹɸɬ�
ɝɢɩɨɬɟɡɨɣ� ɨ� ɧɨɪɦɚɥɶɧɨɦ� ɡɚɤɨɧɟ� ɪɚɫɩɪɟɞɟɥɟɧɢɹ�� Ɂɚɱɚɫɬɭɸ�ɨɧɚ� ɜɵɞɜɢɝɚɟɬɫɹ� ɜ� ɪɟɡɭɥɶɬɚɬɟ� ɧɟɞɨɫɬɚɬɨɱɧɨɣ�
ɨɫɜɟɞɨɦɥɟɧɧɨɫɬɢ�ɢɫɫɥɟɞɨɜɚɬɟɥɹ�ɜ� ɭɱɟɧɢɢ�ɨ�ɮɭɧɤɰɢɹɯ� ɪɚɫɩɪɟɞɟɥɟɧɢɹ��ɉɪɢ�ɷɬɨɦ�� ɤɚɤ�ɨɬɦɟɱɚɥɨɫɶ�ɜɵɲɟ��
ɝɢɩɨɬɟɡɚ� ɧɟ�ɨɬɜɟɪɝɚɟɬɫɹ�� ɟɫɥɢ�ɢɦɟɸɳɢɟɫɹ�ɧɚɛɥɸɞɟɧɢɹ�ɧɟ�ɞɚɸɬ�ɪɟɡɭɥɶɬɚɬ�� ɹɜɥɹɸɳɢɣɫɹ�ɦɚɥɨɜɟɪɨɹɬɧɵɦ�
ɩɪɢ�ɢɫɬɢɧɧɨɫɬɢ�ɜɵɞɜɢɧɭɬɨɣ�ɝɢɩɨɬɟɡɵ��Ɉɞɧɚɤɨ�ɩɪɢ�ɧɟɞɨɫɬɚɬɨɱɧɨɦ�ɨɛɴɟɦɟ�ɜɵɛɨɪɨɱɧɵɯ�ɞɚɧɧɵɯ�ɩɨɥɭɱɟɧɧɨɟ
ɪɚɫɩɪɟɞɟɥɟɧɢɟ�ɦɨɠɧɨ�ɫɬɨɥɶ�ɠɟ�ɭɫɩɟɲɧɨ�ɫɨɨɬɧɟɫɬɢ�ɫ�ɥɸɛɵɦ�ɞɪɭɝɢɦ�ɡɚɤɨɧɨɦ�ɪɚɫɩɪɟɞɟɥɟɧɢɹ��ɧɚɩɪɢɦɟɪ��
ɪɚɜɧɨɦɟɪɧɵɦ��Ⱥ�ɟɫɥɢ�ɜ�ɫɨɨɬɜɟɬɫɬɜɢɢ�ɫ�ɩɪɢɧɹɬɵɦ�ɧɨɪɦɚɥɶɧɵɦ�ɡɚɤɨɧɨɦ�ɪɚɫɩɪɟɞɟɥɟɧɢɹ�ɩɪɨɜɟɫɬɢ�ɷɤɫɬɪɚ�
ɩɨɥɹɰɢɸ�ɪɟɡɭɥɶɬɚɬɨɜ�ɡɚ�ɝɪɚɧɢɰɵ�ɨɛɥɚɫɬɢ�ɢɫɫɥɟɞɨɜɚɧɢɹ��ɷɬɨ�ɦɨɠɟɬ�ɩɪɢɜɟɫɬɢ�ɤ�ɛɨɥɶɲɢɦ�ɨɲɢɛɤɚɦ�>�@�

ȼɫɹ� ɩɪɢɜɟɞɟɧɧɚɹ� ɧɚɦɢ� ɢɧɮɨɪɦɚɰɢɹ� ɢ� ɫɨɩɭɬɫɬɜɭɸɳɢɟ� ɪɚɫɫɭɠɞɟɧɢɹ� ɩɨɞɜɨɞɹɬ� ɤ� ɦɵɫɥɢ� ɨ�
ɩɪɟɞɩɨɱɬɢɬɟɥɶɧɨɫɬɢ�ɧɟɩɚɪɚɦɟɬɪɢɱɟɫɤɢɯ�ɤɪɢɬɟɪɢɟɜ��Ɉɞɧɚɤɨ�ɜ�ɨɛɳɟɦ�ɫɥɭɱɚɟ�ɪɟɲɟɧɢɟ�ɨ�ɜɵɛɨɪɟ�ɤɪɢɬɟɪɢɹ�
ɢɫɫɥɟɞɨɜɚɬɟɥɶ�ɩɪɢɧɢɦɚɟɬ��ɢɫɯɨɞɹ�ɢɡ�ɭɫɥɨɜɢɣ�ɡɚɞɚɱɢ�ɢ�ɢɦɟɸɳɢɯɫɹ�ɪɟɤɨɦɟɧɞɚɰɢɣ��Ɋɚɫɫɦɨɬɪɢɦ�ɧɟɫɤɨɥɶɤɨ�
ɜɚɪɢɚɧɬɨɜ�ɪɚɫɫɦɚɬɪɢɜɚɟɦɵɯ�ɡɚɞɚɱ��ɤɨɬɨɪɵɟ�ɦɨɝɭɬ�ɪɟɲɚɬɶɫɹ�ɜ�ɩɪɚɤɬɢɤɟ�ɫɩɨɪɬɢɜɧɵɯ�ɢɫɫɥɟɞɨɜɚɧɢɣ�



ǿȁȅǮǿǻǶǷ�ǾǼǵǰǶȀǼǸ�ǥ�ǰǶǸǹǮǲǮǻǻȍ�ǯǥǼǺǳȃǮǻǥǸǶ�
ȂǥǵǶȅǻǼǱǼ�ǰǶȃǼǰǮǻǻȍ�ȀǮ�ǿǽǼǾȀȁ

�

�� Ȼɵɜɚɸɬ�ɫɥɭɱɚɢ��ɤɨɝɞɚ�ɢɡɦɟɪɟɧɢɟ�ɩɪɢɡɧɚɤɚ�ɜ�ɢɧɬɟɪɜɚɥɶɧɨɣ�ɲɤɚɥɟ�ɧɟɜɨɡɦɨɠɧɨ��ɧɚɩɪɢɦɟɪ��ɤɨɝɞɚ�
ɢɫɫɥɟɞɭɟɦɵɣ�ɪɟɡɭɥɶɬɚɬ�ɜɵɪɚɠɟɧ�ɜ�ɪɚɧɝɨɜɨɣ�ɲɤɚɥɟ��ɗɬɨ�ɦɨɠɟɬ�ɛɵɬɶ�ɦɟɫɬɨ��ɡɚɧɹɬɨɟ�ɧɚ�ɫɨɪɟɜɧɨɜɚɧɢɹɯ�ɩɨ�
ɝɢɦɧɚɫɬɢɤɟ�� ɮɢɝɭɪɧɨɦɭ� ɤɚɬɚɧɢɸ�� ɟɞɢɧɨɛɨɪɫɬɜɚɦ�� ɩɪɵɠɤɚɦ� ɜ� ɜɨɞɭ� ɢ� ɬ�ɞ�� ȼ� ɷɬɨɦ� ɫɥɭɱɚɟ� ɦɨɠɧɨ�
ɢɫɩɨɥɶɡɨɜɚɬɶ�ɥɢɲɶ�ɧɟɩɚɪɚɦɟɬɪɢɱɟɫɤɢɟ ɤɪɢɬɟɪɢɢ�

�� ɉɪɢɡɧɚɤ�ɢɡɦɟɪɟɧ�ɜ�ɲɤɚɥɟ�ɢɧɬɟɪɜɚɥɨɜ�ɢɥɢ�ɨɬɧɨɲɟɧɢɣ��ɉɪɢ�ɷɬɨɦ�ɨɛɟ�ɜɵɛɨɪɤɢ�ɢɥɢ�ɯɨɬɹ�ɛɵ�ɨɞɧɚ�
ɢɡ� ɧɢɯ� ɜɡɹɬɵ� ɢɡ� ɫɨɜɨɤɭɩɧɨɫɬɢ�� ɪɚɫɩɪɟɞɟɥɟɧɧɨɣ� ɩɨ� ɡɚɤɨɧɭ�� ɨɬɥɢɱɚɸɳɟɦɭɫɹ� ɨɬ� ɧɨɪɦɚɥɶɧɨɝɨ�� ȼ� ɬɚɤɨɦ�
ɫɥɭɱɚɟ�ɬɚɤɠɟ�ɦɨɝɭɬ�ɛɵɬɶ�ɢɫɩɨɥɶɡɨɜɚɧɵ�ɬɨɥɶɤɨ�ɧɟɩɚɪɚɦɟɬɪɢɱɟɫɤɢɟ ɤɪɢɬɟɪɢɢ�

�� ɂɫɫɥɟɞɭɟɦɵɣ� ɩɪɢɡɧɚɤ� ɢɡɦɟɪɟɧ� ɜ� ɲɤɚɥɟ� ɢɧɬɟɪɜɚɥɨɜ� ɢɥɢ� ɨɬɧɨɲɟɧɢɣ�� ɨɛɟ� ɜɵɛɨɪɤɢ� ɜɡɹɬɵ� ɢɡ�
ɧɨɪɦɚɥɶɧɨ� ɪɚɫɩɪɟɞɟɥɟɧɧɵɯ� ɝɟɧɟɪɚɥɶɧɵɯ� ɫɨɜɨɤɭɩɧɨɫɬɟɣ�� ȼ� ɷɬɨɦ� ɫɥɭɱɚɟ� ɦɨɝɭɬ� ɛɵɬɶ� ɢɫɩɨɥɶɡɨɜɚɧɵ�
ɩɚɪɚɦɟɬɪɢɱɟɫɤɢɟ ɤɪɢɬɟɪɢɢ�

ɋɬɨɢɬ�ɨɬɦɟɬɢɬɶ��ɱɬɨ�ɞɚɠɟ�ɜ�ɩɨɫɥɟɞɧɟɦ�ɫɥɭɱɚɟ�ɢɫɩɨɥɶɡɨɜɚɬɶ�ɩɚɪɚɦɟɬɪɢɱɟɫɤɢɟ�ɤɪɢɬɟɪɢɢ�ɫɥɟɞɭɟɬ�ɫ�
ɛɨɥɶɲɨɣ� ɨɫɬɨɪɨɠɧɨɫɬɶɸ�� ɩɨɫɤɨɥɶɤɭ� ɝɢɩɨɬɟɡɚ� ɨ� ɧɨɪɦɚɥɶɧɨɦ� ɪɚɫɩɪɟɞɟɥɟɧɢɢ�ɦɨɠɟɬ� ɛɵɬɶ� ɧɟ� ɨɬɜɟɪɝɧɭɬɚ�
ɬɨɥɶɤɨ� ɥɢɲɶ� ɩɨ� ɩɪɢɱɢɧɟ� ɧɟɞɨɫɬɚɬɨɱɧɨɝɨ� ɤɨɥɢɱɟɫɬɜɚ� ɢɫɫɥɟɞɭɟɦɨɝɨ� ɦɚɬɟɪɢɚɥɚ�� ɉɪɢ� ɷɬɨɦ� ɭ� ɧɚɫ� ɧɟɬ�
ɭɜɟɪɟɧɧɨɫɬɢ��ɱɬɨ�ɫ�ɭɜɟɥɢɱɟɧɢɟɦ�ɨɛɴɟɦɚ�ɜɵɛɨɪɨɤ�ɧɟ�ɩɨɥɭɱɢɬɫɹ�ɪɟɡɭɥɶɬɚɬ��ɜɵɧɭɠɞɚɸɳɢɣ�ɧɚɫ�ɨɬɜɟɪɝɧɭɬɶ�
ɩɪɨɜɟɪɹɟɦɭɸ�ɝɢɩɨɬɟɡɭ��ȼ�ɫɩɨɪɬɟ�ɜɵɫɨɤɢɯ�ɞɨɫɬɢɠɟɧɢɣ�ɩɪɨɜɟɫɬɢ�ɩɪɨɜɟɪɤɭ�ɝɢɩɨɬɟɡ�ɧɚ�ɜɵɛɨɪɤɚɯ�ɛɨɥɶɲɨɝɨ�
ɨɛɴɟɦɚ�ɭɞɚɟɬɫɹ�ɞɚɥɟɤɨ�ɧɟ�ɜɫɟɝɞɚ�ɢɡ�ɡɚ�ɧɟɡɧɚɱɢɬɟɥɶɧɨɝɨ�ɤɨɥɢɱɟɫɬɜɚ�ɫɩɨɪɬɫɦɟɧɨɜ�ɜɵɫɨɤɨɝɨ�ɤɥɚɫɫɚ�

Ɍɚɤɢɦ� ɨɛɪɚɡɨɦ�� ɜɨɡɧɢɤɚɟɬ� ɞɢɥɟɦɦɚ�� ɢɫɩɨɥɶɡɨɜɚɬɶ� ɛɨɥɟɟ� ɦɨɳɧɵɣ� ɩɚɪɚɦɟɬɪɢɱɟɫɤɢɣ� ɤɪɢɬɟɪɢɣ�� ɜ�
ɩɪɚɜɨɦɟɪɧɨɫɬɢ�ɢɫɩɨɥɶɡɨɜɚɧɢɹ�ɤɨɬɨɪɨɝɨ�ɦɵ�ɧɟ�ɜɩɨɥɧɟ�ɭɜɟɪɟɧɵ��ɢɥɢ�ɦɟɧɟɟ�ɦɨɳɧɵɣ�ɧɟɩɚɪɚɦɟɬɪɢɱɟɫɤɢɣ�
ɤɪɢɬɟɪɢɣ�� ɧɟ� ɢɦɟɸɳɢɣ� ɨɝɪɚɧɢɱɟɧɢɣ� ɫɜɨɟɝɨ� ɩɪɢɦɟɧɟɧɢɹ�� ɇɚɲɢ� ɪɚɫɫɭɠɞɟɧɢɹ� ɛɨɥɟɟ� ɫɤɥɨɧɹɸɬ� ɧɚɫ� ɤ�
ɜɵɛɨɪɭ� ɜɬɨɪɨɝɨ� ɜɚɪɢɚɧɬɚ�� ɩɨɫɤɨɥɶɤɭ� ɜ� ɫɥɭɱɚɟ� ɨɲɢɛɨɱɧɨɫɬɢ� ɩɪɢɧɹɬɢɹ� ɧɚɦɢ� ɝɢɩɨɬɟɡɵ� ɨ� ɧɨɪɦɚɥɶɧɨɦ�
ɪɚɫɩɪɟɞɟɥɟɧɢɢ� ɩɚɪɚɦɟɬɪɢɱɟɫɤɢɣ� ɤɪɢɬɟɪɢɣ� ɨɤɚɠɟɬɫɹ� ɦɟɧɟɟ� ɦɨɳɧɵɦ� ɢ� ɩɪɢɜɨɞɹɳɢɦ� ɫ� ɛɨɥɶɲɨɣ�
ɜɟɪɨɹɬɧɨɫɬɶɸ� ɤ� ɨɲɢɛɨɱɧɵɦ� ɪɟɲɟɧɢɹɦ� ɧɨ� ɟɫɥɢ� ɞɚɠɟ� ɦɟɧɟɟ� ɦɨɳɧɵɣ� ɧɟɩɚɪɚɦɟɬɪɢɱɟɫɤɢɣ� ɤɪɢɬɟɪɢɣ�
ɩɪɢɜɟɞɟɬ� ɧɚɫ� ɤ� ɪɟɲɟɧɢɸ� ɨɛ� ɨɬɤɥɨɧɟɧɢɢ� ɧɭɥɟɜɨɣ� ɝɢɩɨɬɟɡɵ� ɨɛ� ɨɬɫɭɬɫɬɜɢɢ� ɪɚɡɥɢɱɢɣ�� ɛɨɥɟɟ� ɦɨɳɧɵɣ�
ɩɚɪɚɦɟɬɪɢɱɟɫɤɢɣ�ɤɪɢɬɟɪɢɣ�ɧɟɢɡɛɟɠɧɨ�ɞɚɫɬ�ɬɚɤɨɣ�ɠɟ�ɪɟɡɭɥɶɬɚɬ�

Ɋɚɫɫɦɨɬɪɢɦ� ɩɪɢɦɟɪ ɢɫɩɨɥɶɡɨɜɚɧɢɹ� ɧɟɩɚɪɚɦɟɬɪɢɱɟɫɤɨɝɨ� ɤɪɢɬɟɪɢɹ� ɞɥɹ� ɫɪɚɜɧɟɧɢɹ� ɞɜɭɯ�
ɤɨɥɢɱɟɫɬɜɟɧɧɨ�ɜɵɪɚɠɟɧɧɵɯ�ɩɪɢɡɧɚɤɨɜ�

Ⱦɜɟ� ɝɪɭɩɩɵ� ɫɬɭɞɟɧɬɨɤ� ɧɟɩɪɨɮɢɥɶɧɨɝɨ� ɜɭɡɚ� ɩɨ� ��� ɱɟɥɨɜɟɤ� ɡɚɧɢɦɚɥɢɫɶ� ɧɚ� ɩɪɨɬɹɠɟɧɢɢ� ɭɱɟɛɧɨɝɨ�
ɝɨɞɚ� ɤɨɦɩɥɟɤɫɨɦ� ɝɢɦɧɚɫɬɢɱɟɫɤɢɯ� ɭɩɪɚɠɧɟɧɢɣ�� ɧɚɩɪɚɜɥɟɧɧɵɯ� ɧɚ� ɭɜɟɥɢɱɟɧɢɟ� ɚɦɩɥɢɬɭɞɵ� ɢɡɦɟɧɟɧɢɹ�
ɫɭɫɬɚɜɧɵɯ� ɭɝɥɨɜ� ɜ� ɬɚɡɨɛɟɞɪɟɧɧɵɯ� ɫɭɫɬɚɜɚɯ�� Ɉɞɧɚ� ɝɪɭɩɩɚ� �ɤɨɧɬɪɨɥɶɧɚɹ�� ɡɚɧɢɦɚɥɚɫɶ� ɩɨ� ɬɪɚɞɢɰɢɨɧɧɨɣ�
ɦɟɬɨɞɢɤɟ�� ɞɪɭɝɚɹ� ɝɪɭɩɩɚ� �ɷɤɫɩɟɪɢɦɟɧɬɚɥɶɧɚɹ�� ± ɩɨ� ɧɨɜɨɣ� ɦɟɬɨɞɢɤɟ�� ɩɪɟɞɩɨɥɨɠɢɬɟɥɶɧɨ� ɛɨɥɟɟ�
ɷɮɮɟɤɬɢɜɧɨɣ�ɩɨ�ɫɪɚɜɧɟɧɢɸ�ɫ�ɬɪɚɞɢɰɢɨɧɧɨɣ��ɉɨ�ɨɤɨɧɱɚɧɢɢ�ɭɩɨɦɹɧɭɬɨɝɨ�ɩɟɪɢɨɞɚ�ɜɪɟɦɟɧɢ�ɛɵɥɨ�ɪɟɲɟɧɨ�
ɩɪɨɜɟɪɢɬɶ�ɫɪɚɜɧɢɬɟɥɶɧɭɸ�ɷɮɮɟɤɬɢɜɧɨɫɬɶ�ɧɨɜɨɣ�ɦɟɬɨɞɢɤɢ��ɢɫɩɨɥɶɡɭɹ�ɬɟɫɬɨɜɨɟ�ɭɩɪɚɠɧɟɧɢɟ�ɧɚ�ɝɢɛɤɨɫɬɶ�±
ɧɚɤɥɨɧ� ɜɩɟɪɟɞ� ɢɡ� ɩɨɥɨɠɟɧɢɹ� ɫɢɞɹ�� ɂɡɧɚɱɚɥɶɧɨ� ɨɛɟ� ɝɪɭɩɩɵ� ɩɨ� ɭɩɨɦɹɧɭɬɨɦɭ� ɩɪɢɡɧɚɤɭ� ɛɵɥɢ�
ɨɞɧɨɪɨɞɧɵɦɢ�� ɉɨɫɥɟ� ɬɪɟɧɢɪɨɜɨɤ� ɩɨ� ɬɪɚɞɢɰɢɨɧɧɨɣ� ɢ� ɧɨɜɨɣ� ɦɟɬɨɞɢɤɚɦ� ɛɵɥɢ� ɩɨɥɭɱɟɧɵ� ɪɟɡɭɥɶɬɚɬɵ��
ɩɪɟɞɫɬɚɜɥɟɧɧɵɟ�ɜ�ɬɚɛɥɢɰɟ���

ȀȎȏșȖȤȎ��
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L
\ �ɷɤɫɩ�� �� �� �� �� �� ��� ��� �� ��� ��� �� ��� �� �� ��

ɇɟɬɪɭɞɧɨ� ɨɩɪɟɞɟɥɢɬɶ�� ɱɬɨ ɫɪɟɞɧɢɣ� ɪɟɡɭɥɶɬɚɬ� ɬɟɫɬɨɜɨɝɨ� ɭɩɪɚɠɧɟɧɢɹ� ɜ� ɤɨɧɬɪɨɥɶɧɨɣ� ɝɪɭɩɩɟ�
ɩɨɥɭɱɢɥɫɹ� ���� ɫɦ�� ɚ� ɜ� ɷɤɫɩɟɪɢɦɟɧɬɚɥɶɧɨɣ� ɝɪɭɩɩɟ� ����� ɫɦ�� Ɉɞɧɚɤɨ� ɦɨɠɧɨ� ɥɢ� ɩɪɢ� ɬɚɤɨɣ� ɪɚɡɧɢɰɟ�
ɪɟɡɭɥɶɬɚɬɨɜ� ɫɱɢɬɚɬɶ�� ɱɬɨ� ɜ� ɷɤɫɩɟɪɢɦɟɧɬɚɥɶɧɨɣ� ɝɪɭɩɩɟ� ɩɨɥɭɱɟɧ� ɫɭɳɟɫɬɜɟɧɧɨ� ɥɭɱɲɢɣ� ɩɨɤɚɡɚɬɟɥɶ�� ɱɟɦ� ɜ�
ɤɨɧɬɪɨɥɶɧɨɣ�ɝɪɭɩɩɟ"�ɂɧɚɱɟ�ɝɨɜɨɪɹ��ɧɚɦ�ɧɚɞɨ�ɩɪɨɜɟɪɢɬɶ�ɫɥɟɞɭɸɳɢɟ�ɝɢɩɨɬɟɡɵ�

± ɧɭɥɟɜɭɸ�
�
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ɝ ɟ ɧ ɝ ɟɧ

ɤ ɨ ɧɬ ɪ ɷɤ ɫɩ
[ \ ɬɨ�ɟɫɬɶ�ɪɚɡɥɢɱɢɹ�ɦɟɠɞɭ�ɫɪɟɞɧɢɦɢ�ɡɧɚɱɟɧɢɹɦɢ�ɩɪɢɡɧɚɤɚ�ɜ�ɝɪɭɩɩɚɯ�

ɧɟɫɭɳɟɫɬɜɟɧɧɵ�

± ɤɨɧɤɭɪɢɪɭɸɳɭɸ�
�

+ ��
� �

� �

ɝ ɟɧ ɝɟɧ

ɤ ɨ ɧɬ ɪ ɷɤ ɫɩ
[ \! �� ɬɨ� ɟɫɬɶ� ɜ� ɷɤɫɩɟɪɢɦɟɧɬɚɥɶɧɨɣ� ɝɪɭɩɩɟ� ɪɟɡɭɥɶɬɚɬ� ɦɨɠɧɨ�

ɫɱɢɬɚɬɶ�ɡɧɚɱɢɬɟɥɶɧɨ�ɦɟɧɶɲɢɦ�ɩɨ�ɫɪɚɜɧɟɧɢɸ�ɫ�ɤɨɧɬɪɨɥɶɧɨɣ�ɝɪɭɩɩɨɣ�
ɉɪɨɜɟɪɤɭ� ɝɢɩɨɬɟɡ� ɛɭɞɟɦ� ɩɪɨɜɨɞɢɬɶ� ɧɚ� ɭɪɨɜɧɟ� ɡɧɚɱɢɦɨɫɬɢ� ����� ɫ� ɢɫɩɨɥɶɡɨɜɚɧɢɟɦ�

ɧɟɩɚɪɚɦɟɬɪɢɱɟɫɤɨɝɨ�ɤɪɢɬɟɪɢɹ�Ɇɚɧɧɚ±ɍɢɬɧɢ��Ⱦɚɧɧɵɣ�ɤɪɢɬɟɪɢɣ�ɜ�ɪɹɞɟ�ɫɥɭɱɚɟɜ�ɹɜɥɹɟɬɫɹ�ɨɱɟɧɶ�ɭɞɨɛɧɵɦ��
ɩɨɫɤɨɥɶɤɭ� ɦɨɠɟɬ� ɫɪɚɜɧɢɜɚɬɶ� ɫɪɟɞɧɢɟ� ɡɧɚɱɟɧɢɹ� ɜɵɛɨɪɨɤ� ɪɚɡɧɨɝɨ� ɨɛɴɟɦɚ�� ɚ� ɬɚɤɠɟ� ɦɚɥɵɯ� ɜɵɛɨɪɨɤ� ɫ�
ɨɛɴɟɦɨɦ�ɨɬ�ɬɪɟɯ�ɟɞɢɧɢɰ��Ɉɞɧɚ�ɢɡ�ɫɪɚɜɧɢɜɚɟɦɵɯ�ɜɵɛɨɪɨɤ�ɦɨɠɟɬ�ɢɦɟɬɶ�ɞɚɠɟ�ɞɜɟ�ɟɞɢɧɢɰɵ��ɩɪɢ�ɭɫɥɨɜɢɢ��
ɱɬɨ�ɞɪɭɝɚɹ ɜɵɛɨɪɤɚ�ɫɨɞɟɪɠɢɬ�ɧɟ�ɦɟɧɟɟ�ɱɟɦ�ɩɹɬɶ�ɟɞɢɧɢɰ�

ɉɨɪɹɞɨɤ�ɩɪɢɦɟɧɟɧɢɹ�ɤɪɢɬɟɪɢɹ�Ɇɚɧɧɚ±ɍɢɬɧɢ�ɫɥɟɞɭɸɳɢɣ�



ǰǥǿǻǶǸ�Ɋ�����ȀǼǺ�ǥ

�

�� ɋɨɫɬɚɜɥɹɟɬɫɹ� ɟɞɢɧɵɣ� ɪɚɧɠɢɪɨɜɚɧɧɵɣ� ɪɹɞ� ɢɡ� ɨɛɟɢɯ� ɫɨɩɨɫɬɚɜɥɹɟɦɵɯ� ɜɵɛɨɪɨɤ�� ɪɚɫɫɬɚɜɢɜ� ɢɯ�
ɷɥɟɦɟɧɬɵ� ɩɨ� ɫɬɟɩɟɧɢ� ɧɚɪɚɫɬɚɧɢɹ� ɩɪɢɡɧɚɤɚ� ɢ� ɩɪɢɩɢɫɚɜ� ɦɟɧɶɲɟɦɭ� ɡɧɚɱɟɧɢɸ� ɦɟɧɶɲɢɣ� ɪɚɧɝ�� Ɉɛɳɟɟ�
ɤɨɥɢɱɟɫɬɜɨ� ɪɚɧɝɨɜ� ɩɨɥɭɱɢɬɫɹ� ɪɚɜɧɵɦ�

� �
�1 Q Q � ɝɞɟ�

�
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�� ȿɞɢɧɵɣ�ɪɚɧɠɢɪɨɜɚɧɧɵɣ�ɪɹɞ�ɞɟɥɢɬɫɹ�ɧɚ�ɞɜɚ�ɪɹɞɚ��ɫɨɫɬɨɹɳɢɟ�ɫɨɨɬɜɟɬɫɬɜɟɧɧɨ�ɢɡ�ɟɞɢɧɢɰ�ɩɟɪɜɨɣ�ɢ�
ɜɬɨɪɨɣ� ɜɵɛɨɪɨɤ�� ɉɨɞɫɱɢɬɵɜɚɟɬɫɹ� ɨɬɞɟɥɶɧɨ� ɫɭɦɦɚ� ɪɚɧɝɨɜ�� ɩɪɢɲɟɞɲɢɯɫɹ� ɧɚ� ɞɨɥɸ� ɷɥɟɦɟɧɬɨɜ� ɩɟɪɜɨɣ�
ɜɵɛɨɪɤɢ�� ɢ� ɨɬɞɟɥɶɧɨ� ± ɧɚ� ɞɨɥɸ� ɷɥɟɦɟɧɬɨɜ� ɜɬɨɪɨɣ� ɜɵɛɨɪɤɢ�� Ɉɩɪɟɞɟɥɹɟɬɫɹ� ɛɨɥɶɲɚɹ� ɢɡ� ɞɜɭɯ� ɪɚɧɝɨɜɵɯ�
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�� ɉɨ� ɬɚɛɥɢɰɟ� ɞɥɹ� ɢɡɛɪɚɧɧɨɝɨ ɭɪɨɜɧɹ� ɫɬɚɬɢɫɬɢɱɟɫɤɨɣ� ɡɧɚɱɢɦɨɫɬɢ� ɨɩɪɟɞɟɥɹɟɬɫɹ� ɤɪɢɬɢɱɟɫɤɨɟ�
ɡɧɚɱɟɧɢɟ� ɤɪɢɬɟɪɢɹ� ɞɥɹ� ɞɚɧɧɵɯ�

�
Q ɢ�

�
Q �� Ʉɪɢɬɟɪɢɣ� Ɇɚɧɧɚ±ɍɢɬɧɢ� ɨɩɪɟɞɟɥɹɟɬ� ɫɬɟɩɟɧɶ� ɫɨɜɩɚɞɟɧɢɹ�

ɤɨɥɢɱɟɫɬɜɟɧɧɵɯ� ɪɟɡɭɥɶɬɚɬɨɜ� ɫɪɚɜɧɢɜɚɟɦɵɯ� ɜɵɛɨɪɨɤ�� ɑɟɦ� ɛɨɥɶɲɟ� ɩɨɥɭɱɟɧɧɨɟ� ɡɧɚɱɟɧɢɟ� ɤɪɢɬɟɪɢɹ�� ɬɟɦ�
ɛɨɥɟɟ� ɡɧɚɱɟɧɢɹ� ɫɨɜɩɚɞɚɸɬ�� ȿɫɥɢ� ɩɨɥɭɱɟɧɧɨɟ� ɡɧɚɱɟɧɢɟ� 8 ɦɟɧɶɲɟ� ɬɚɛɥɢɱɧɨɝɨ� ɢɥɢ� ɪɚɜɧɨ� ɟɦɭ�� ɬɨ�

ɩɪɢɡɧɚɟɬɫɹ� ɧɚɥɢɱɢɟ� ɫɭɳɟɫɬɜɟɧɧɨɝɨ� ɪɚɡɥɢɱɢɹ� ɦɟɠɞɭ� ɭɪɨɜɧɟɦ� ɩɪɢɡɧɚɤɚ� ɜ� ɪɚɫɫɦɚɬɪɢɜɚɟɦɵɯ� ɜɵɛɨɪɤɚɯ�
�ɩɪɢɧɢɦɚɟɬɫɹ� ɚɥɶɬɟɪɧɚɬɢɜɧɚɹ� ɝɢɩɨɬɟɡɚ��� ȿɫɥɢ� ɠɟ� ɩɨɥɭɱɟɧɧɨɟ� ɡɧɚɱɟɧɢɟ� 8 ɛɨɥɶɲɟ� ɬɚɛɥɢɱɧɨɝɨ��

ɩɪɢɧɢɦɚɟɬɫɹ� ɧɭɥɟɜɚɹ� ɝɢɩɨɬɟɡɚ� ɨ� ɧɟɫɭɳɟɫɬɜɟɧɧɨɫɬɢ� ɪɚɡɥɢɱɢɣ�� Ⱦɨɫɬɨɜɟɪɧɨɫɬɶ� ɪɚɡɥɢɱɢɣ� ɬɟɦ� ɜɵɲɟ�� ɱɟɦ�
ɦɟɧɶɲɟ�ɡɧɚɱɟɧɢɟ� 8 ��ɱɬɨ�ɨɡɧɚɱɚɟɬ�ɦɟɧɶɲɟɟ�ɫɨɜɩɚɞɟɧɢɟ�ɩɨɥɭɱɟɧɧɵɯ�ɪɟɡɭɥɶɬɚɬɨɜ�

ɉɨɪɹɞɨɤ�ɪɚɫɱɟɬɚ�ɤɪɢɬɟɪɢɹ�Ɇɚɧɧɚ±ɍɢɬɧɢ�ɞɥɹ�ɧɚɲɟɝɨ�ɩɪɢɦɟɪɚ�ɩɪɢɜɟɞɟɧ�ɜ�ɬɚɛɥɢɰɟ����

ȀȎȏșȖȤȎ��

ǾȎȟȥȓȠ�ȘȞȖȠȓȞȖȭ�ǺȎțțȎ²ȁȖȠțȖ

ʋ�ɩ�ɩ L
[ �ɤɨɧɬɪ��

ɤɨɧ ɬɪ �
5 L

\ �ɷɤɫɩ��
ɷɤɫɩ �

5

� ��� �
� ��� �
� ��� �
� ��� ���
� ��� ���
� ��� �
� ��� �
� ��� �
� �� ��
�� �� ��
�� �� ��
�� �� ����
�� �� ����
�� �� ��
�� �� ��
�� � ��
�� � ��
�� � ��
�� �� ����
�� �� ����
�� �� ��
�� �� ��
�� �� ��
�� �� ��
�� �� ��
�� �� ��
�� �� ����
�� �� ����
�� �� ��
�� �� ��

�
� ��

ɤɨɧɬ ɪ [
5 7  ¦ �

� � �
ɷɤ ɫɩ

5  ¦

ɇɚɛɥɸɞɚɟɦɨɟ�ɡɧɚɱɟɧɢɟ�ɤɪɢɬɟɪɢɹ�Ɇɚɧɧɚ±ɍɢɬɧɢ�ɩɨɥɭɱɚɟɦ�



ǿȁȅǮǿǻǶǷ�ǾǼǵǰǶȀǼǸ�ǥ�ǰǶǸǹǮǲǮǻǻȍ�ǯǥǼǺǳȃǮǻǥǸǶ�
ȂǥǵǶȅǻǼǱǼ�ǰǶȃǼǰǮǻǻȍ�ȀǮ�ǿǽǼǾȀȁ

�

� ��� �� �
�� �� ��� �� �

�
8

u �
 u � �  

ɉɨɥɭɠɢɪɧɵɦ� ɲɪɢɮɬɨɦ� ɨɛɨɡɧɚɱɟɧɵ� ɨɞɢɧɚɤɨɜɵɟ� ɡɧɚɱɟɧɢɹ�� ɤɨɬɨɪɵɦ� ɩɪɢɫɜɚɢɜɚɟɬɫɹ� ɪɚɧɝ� ɪɚɜɧɵɣ�
ɫɪɟɞɧɟɦɭ�ɚɪɢɮɦɟɬɢɱɟɫɤɨɦɭ�ɡɧɚɱɟɧɢɸ�ɜɫɟɯ�ɪɚɧɝɨɜ��ɡɚɧɢɦɚɟɦɵɯ�ɷɬɢɦɢ�ɡɧɚɱɟɧɢɹɦɢ�

ɉɨ� ɬɚɛɥɢɰɟ� ɤɪɢɬɢɱɟɫɤɢɯ� ɡɧɚɱɟɧɢɣ� ɤɪɢɬɟɪɢɹ�Ɇɚɧɧɚ±ɍɢɬɧɢ� ɧɚ� ɭɪɨɜɧɟ� ɡɧɚɱɢɦɨɫɬɢ� �� ��D  ɞɥɹ�

ɨɛɴɟɦɨɜ�ɜɵɛɨɪɨɤ�
� �

��Q Q  ɩɨɥɭɱɚɟɦ�
ɧɚɛɥ �
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Ɍɚɤ�ɤɚɤ�ɧɚɛɥɸɞɚɟɦɨɟ�ɡɧɚɱɟɧɢɟ����ɛɨɥɶɲɟ�ɤɪɢɬɢɱɟɫɤɨɝɨ�����ɦɵ�ɧɟ�ɨɬɜɟɪɝɚɟɦ�ɧɭɥɟɜɭɸ�ɝɢɩɨɬɟɡɭ�ɨ�
ɬɨɦ�� ɱɬɨ� ɪɚɡɥɢɱɢɟ� ɦɟɠɞɭ� ɫɪɟɞɧɢɦɢ� ɡɧɚɱɟɧɢɹɦɢ� ɢɡɭɱɚɟɦɨɝɨ� ɩɨɤɚɡɚɬɟɥɹ� ɜ� ɤɨɧɬɪɨɥɶɧɨɣ� ɢ�
ɷɤɫɩɟɪɢɦɟɧɬɚɥɶɧɨɣ�ɝɪɭɩɩɚɯ�ɹɜɥɹɟɬɫɹ�ɧɟɫɭɳɟɫɬɜɟɧɧɵɦ�

ȼɵɜɨɞɵ��ȼɵɛɢɪɚɹ�ɤɪɢɬɟɪɢɣ�ɞɥɹ�ɫɬɚɬɢɫɬɢɱɟɫɤɨɣ�ɨɛɪɚɛɨɬɤɢ�ɪɟɡɭɥɶɬɚɬɨɜ�ɢɡɦɟɪɟɧɢɣ�ɜ�ɫɩɨɪɬɢɜɧɵɯ�
ɢɫɫɥɟɞɨɜɚɧɢɹɯ�� ɜ� ɬɨɦ� ɱɢɫɥɟ� ɢ� ɜ� ɛɢɨɦɟɯɚɧɢɤɟ�� ɧɟɨɛɯɨɞɢɦɨ� ɭɱɢɬɵɜɚɬɶ� ɩɪɟɠɞɟ� ɜɫɟɝɨ� ɤɨɪɪɟɤɬɧɨɫɬɶ�
ɢɫɩɨɥɶɡɨɜɚɧɢɹ� ɬɟɯ� ɢɥɢ� ɢɧɵɯ� ɤɪɢɬɟɪɢɟɜ� ɜ� ɤɚɠɞɨɦ� ɤɨɧɤɪɟɬɧɨɦ� ɫɥɭɱɚɟ�� ɋɬɨɢɬ� ɡɚɦɟɬɢɬɶ�� ɱɬɨ�
ɧɟɩɚɪɚɦɟɬɪɢɱɟɫɤɢɟ� ɤɪɢɬɟɪɢɢ�� ɜ� ɨɬɥɢɱɢɟ� ɨɬ� ɩɚɪɚɦɟɬɪɢɱɟɫɤɢɯ�� ɧɟ� ɢɦɟɸɬ� ɨɝɪɚɧɢɱɟɧɢɣ� ɜ� ɩɪɢɦɟɧɟɧɢɢ� ɢ�
ɦɨɝɭɬ� ɛɵɬɶ� ɪɟɤɨɦɟɧɞɨɜɚɧɵ� ɞɥɹ� ɫɬɚɬɢɫɬɢɱɟɫɤɨɣ� ɨɛɪɚɛɨɬɤɢ�� ɩɨɫɤɨɥɶɤɭ� ɜ� ɨɛɥɚɫɬɢ� ɫɩɨɪɬɚ� ɜɵɛɨɪɤɢ� ɤɚɤ�
ɩɪɚɜɢɥɨ� ɛɵɜɚɸɬ� ɧɟɛɨɥɶɲɢɦɢ�� ɚ� ɪɟɡɭɥɶɬɚɬɵ� ɡɚɱɚɫɬɭɸ� ɢɡɦɟɪɹɸɬɫɹ� ɜ� ɪɚɧɝɨɜɨɣ� ɲɤɚɥɟ� �ɡɚɧɹɬɵɟ� ɦɟɫɬɚ��
ɛɚɥɥɵ�ɢ�ɬ�ɞ���

ɉɪɢɦɟɪ�ɩɪɢɦɟɧɟɧɢɹ�ɧɟɩɚɪɚɦɟɬɪɢɱɟɫɤɨɝɨ�ɤɪɢɬɟɪɢɹ�Ɇɚɧɧɚ�ɍɢɬɧɢ�ɞɥɹ�ɫɪɚɜɧɟɧɢɹ�ɩɨɤɚɡɚɬɟɥɟɣ�ɞɜɭɯ�
ɧɟɩɚɪɧɵɯ� ɜɵɛɨɪɨɤ� ɩɨɤɚɡɚɥ� ɩɪɨɫɬɨɬɭ� ɞɚɧɧɨɝɨ� ɤɪɢɬɟɪɢɹ�� ɟɝɨ� ɧɚɝɥɹɞɧɨɫɬɶ� ɢ� ɷɮɮɟɤɬɢɜɧɨɫɬɶ�� ȼ�
ɩɪɢɜɟɞɟɧɧɨɦ� ɫɥɭɱɚɟ� ɫɨɜɩɚɞɟɧɢɟ� ɪɟɡɭɥɶɬɚɬɨɜ� ɜ� ɨɛɟɢɯ� ɝɪɭɩɩɚɯ� ɨɤɚɡɚɥɨɫɶ� ɡɧɚɱɢɬɟɥɶɧɵɦ�� ɱɬɨ� ɧɟ� ɞɚɥɨ�
ɨɫɧɨɜɚɧɢɹ� ɞɥɹ� ɨɬɜɟɪɠɟɧɢɹ� ɧɭɥɟɜɨɣ� ɝɢɩɨɬɟɡɵ�� ɬɨ� ɟɫɬɶ� ɫɭɳɟɫɬɜɭɸɳɟɟ� ɪɚɡɥɢɱɢɟ� ɜ� ɫɪɟɞɧɢɯ� ɡɧɚɱɟɧɢɹɯ�
ɜɵɩɨɥɧɟɧɢɹ� ɬɟɫɬɨɜɨɝɨ� ɡɚɞɚɧɢɹ� ɜ� ɤɨɧɬɪɨɥɶɧɨɣ� ɢ� ɷɤɫɩɟɪɢɦɟɧɬɚɥɶɧɨɣ� ɝɪɭɩɩɚɯ� ɧɟɥɶɡɹ� ɫɱɢɬɚɬɶ�
ɫɭɳɟɫɬɜɟɧɧɵɦ�

ɉɟɪɫɩɟɤɬɢɜɵ� ɞɚɥɶɧɟɣɲɢɯ� ɪɚɡɪɚɛɨɬɨɤ� ȼ� ɞɚɥɶɧɟɣɲɟɦ�ɦɵ� ɩɪɟɞɩɨɥɚɝɚɟɦ� ɜɤɥɸɱɢɬɶ� ɜ� ɨɛɪɚɡɨɜɚ�
ɬɟɥɶɧɵɣ� ɩɪɨɰɟɫɫ� ɧɚ� ɤɚɮɟɞɪɟ� ɛɢɨɦɟɯɚɧɢɤɢ� Ȼɟɥɨɪɭɫɫɤɨɝɨ� ɝɨɫɭɞɚɪɫɬɜɟɧɧɨɝɨ� ɭɧɢɜɟɪɫɢɬɟɬɚ� ɮɢɡɢɱɟɫɤɨɣ�
ɤɭɥɶɬɭɪɵ� ɨɛɹɡɚɬɟɥɶɧɨɟ� ɢɡɭɱɟɧɢɟ� ɧɟɩɚɪɚɦɟɬɪɢɱɟɫɤɨɣ� ɫɬɚɬɢɫɬɢɤɢ� ɫ� ɰɟɥɶɸ� ɟɟ� ɩɪɢɦɟɧɟɧɢɹ� ɞɥɹ�
ɚɧɚɥɢɡɚ� ɭɱɟɛɧɵɯ� ɡɚɞɚɧɢɣ�� ɚ� ɬɚɤɠɟ� ɞɥɹ� ɧɚɭɱɧɨ�ɢɫɫɥɟɞɨɜɚɬɟɥɶɫɤɨɣ� ɪɚɛɨɬɵ� ɫɬɭɞɟɧɬɨɜ�� ɦɚɝɢɫɬɪɚɧɬɨɜ� ɢ�
ɚɫɩɢɪɚɧɬɨɜ�

ǶȟȝȜșȪȕȜȐȎțțȩȓ�ȖȟȠȜȥțȖȘȖ

�� ɉɢɬɦɟɧ ɗ�� Ɉɫɧɨɜɵ� ɬɟɨɪɢɢ� ɫɬɚɬɢɫɬɢɱɟɫɤɢɯ� ɜɵɜɨɞɨɜ�� ɉɟɪ�� ɫ� ɚɧɝɥ�� �� ɗ� ɉɢɬɦɟɧ�� ± Ɇ� �� Ɇɢɪ�� ������ ±
��� ɫ�

�� ɒɭɩɥɹɤ ȼ� ɂ�� Ɇɚɬɟɦɚɬɢɱɟɫɤɚɹ� ɫɬɚɬɢɫɬɢɤɚ�� ɤɭɪɫ� ɥɟɤɰɢɣ� �� ȼ� ɂ�ɒɭɩɥɹɤ�� ± Ɇɢɧɫɤ�� Ɋɂȼɒ�� ������ ±
��� ɫ�

�� ɒɬɨɪɦ Ɋ�� Ɍɟɨɪɢɹ� ɜɟɪɨɹɬɧɨɫɬɟɣ�� Ɇɚɬɟɦɚɬɢɱɟɫɤɚɹ� ɫɬɚɬɢɫɬɢɤɚ�� ɋɬɚɬɢɫɬɢɱɟɫɤɢɣ� ɤɨɧɬɪɨɥɶ� ɤɚɱɟɫɬɜɚ� ��
Ɋ� ɒɬɨɪɦ��± Ɇ� ��Ɇɢɪ��������± ����ɫ�

�� ȼɨɥɤɨɜ ɘ� Ɉ�� ɇɟɩɚɪɚɦɟɬɪɢɱɟɫɤɢɟ� ɤɪɢɬɟɪɢɢ� ɫɬɚɬɢɫɬɢɱɟɫɤɨɝɨ� ɨɰɟɧɢɜɚɧɢɹ� ɜ� ɫɩɨɪɬɢɜɧɵɯ�
ɢɫɫɥɟɞɨɜɚɧɢɹɯ���ɘ� Ɉ� ȼɨɥɤɨɜ��ȼ� Ʉ� ɉɨɧɨɦɚɪɟɧɤɨ��ɋ� Ʌ� Ɋɭɤɚɜɢɰɵɧɚ����0DWHULDO\�,9�0LHG]\QDURGRZH\�
NRQIHUHQFML�©:\NV]WDOFHQLH� ,�QDXND�EH]�JUDQL]�± ���������± ���JUXGQLD������ URNX��± 3U]HP\VO� ��1DXND� ,�
VWXGLD��������± 6�����± ���

�� ɉɨɧɨɦɚɪɟɧɤɨ ȼ� Ʉ��ɉɪɢɦɟɧɟɧɢɟ�ɧɟɩɚɪɚɦɟɬɪɢɱɟɫɤɢɯ�ɤɪɢɬɟɪɢɟɜ�ɞɥɹ�ɩɪɨɜɟɪɤɢ�ɫɬɚɬɢɫɬɢɱɟɫɤɢɯ�ɝɢɩɨɬɟɡ�
ɜ�ɫɩɨɪɬɢɜɧɵɯ�ɢɫɫɥɟɞɨɜɚɧɢɹɯ���ȼ� Ʉ� ɉɨɧɨɦɚɪɟɧɤɨ��ɘ� Ɉ� ȼɨɥɤɨɜ����ɇɚɭɱɧɨɟ�ɨɛɨɫɧɨɜɚɧɢɟ�ɮɢɡɢɱɟɫɤɨɝɨ�
ɜɨɫɩɢɬɚɧɢɹ��ɫɩɨɪɬɢɜɧɨɣ�ɬɪɟɧɢɪɨɜɤɢ�ɢ�ɩɨɞɝɨɬɨɜɤɢ�ɤɚɞɪɨɜ�ɩɨ�ɮɢɡɢɱɟɫɤɨɣ�ɤɭɥɶɬɭɪɟ��ɫɩɨɪɬɭ�ɢ�ɬɭɪɢɡɦɭ���
ɦɚɬɟɪɢɚɥɵ� ;9� Ɇɟɠɞɭɧɚɪ�� ɧɚɭɱ�� ɫɟɫɫɢɢ� ɩɨ� ɢɬɨɝɚɦ� ɇɂɊ� ɡɚ� ����� ɝɨɞ�� ɩɨɫɜɹɳɟɧɧɨɣ� ���ɥɟɬɢɸ�
ɭɧɢɜɟɪɫɢɬɟɬɚ��Ɇɢɧɫɤ�����ɦɚɪɬɚ�± ���ɦɚɹ������ɝ����ɜ���ɱ����Ȼɟɥɨɪɭɫ��ɝɨɫ��ɭɧ�ɬ�ɮɢɡ��ɤɭɥɶɬɭɪɵ�� ɪɟɞɤɨɥ����
Ɍ� Ⱦ� ɉɨɥɹɤɨɜɚ��ɝɥ��ɪɟɞ���>ɢ�ɞɪ�@��± Ɇɢɧɫɤ���ȻȽɍɎɄ��������± ɑ�����± ɋ������± ����

�� ɋɢɞɨɪɟɧɤɨ ȿ� ȼ��Ɇɟɬɨɞɵ� ɦɚɬɟɦɚɬɢɱɟɫɤɨɣ� ɨɛɪɚɛɨɬɤɢ� ɜ� ɩɫɢɯɨɥɨɝɢɢ� �� ȿ� ȼ� ɋɢɞɨɪɟɧɤɨ�� ± ɋɉɛ �� ɈɈɈ�
©Ɋɟɱɶª��������± ����ɫ�

�� ɏɚɧ Ƚ�� ɋɬɚɬɢɫɬɢɱɟɫɤɢɟ� ɦɨɞɟɥɢ� ɜ� ɢɧɠɟɧɟɪɧɵɯ� ɡɚɞɚɱɚɯ� �� Ƚ ɏɚɧ�� ɋ� ɒɚɩɢɪɨ�� ± Ɇ� �� Ɇɢɪ�� ������ ±
����ɫ�

�� ɇɚɥɢɦɨɜ ȼ� ȼ�� Ɍɟɨɪɢɹ� ɷɤɫɩɟɪɢɦɟɧɬɚ� �� ȼ� ȼ� ɇɚɥɢɦɨɜ�� ± Ɇ� �� ɇɚɭɤɚ�� Ƚɥɚɜɧɚɹ� ɪɟɞɚɤɰɢɹ� ɮɢɡɢɤɨ�
ɦɚɬɟɦɚɬɢɱɟɫɤɨɣ�ɥɢɬɟɪɚɬɭɪɵ��������± ����ɫ�
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3URIHVVRU�(� 3LWPDQ��D�SURPLQHQW�$XVWUDOLDQ�PDWKHPDWLFLDQ�DQG�VSHFLDOLVW�LQ�PDWKHPDWLFDO�
VWDWLVWLFV��FDPH�WR�WKH�FRQFOXVLRQ�WKDW�WKH�WKHRU\�RI�VWDWLVWLFDO�LQIHUHQFH�UHTXLUHV�WZR�SRLQWV�WR�EH�
WDNHQ�LQWR�DFFRXQW��)LUVW��WR�IRUPXODWH�SULQFLSOHV�WKDW�ZLOO�KHOS�VWDWLVWLFLDQV�WR�DVVHVV�WKH�TXDOLW\�RI�
H[SHULPHQWDO� GDWD� RU� WHVWV� LQ� VXSSRUW� �RU� UHIXWDWLRQ�� RI� WKH� K\SRWKHVLV�� RU� WR� GHWHUPLQH� WKH�
UHOLDELOLW\�RI�WKH�HYDOXDWLRQ�REWDLQHG�DV�D�UHVXOW�RI�VXFK�DQ�H[SHULPHQW�RU�WHVW��6HFRQGO\��VWDWLVWLFV�
LV�WKH�PDLQ�EUDQFK�RI�DSSOLHG�PDWKHPDWLFV��WKHUHIRUH��ZKHQ�FKRRVLQJ�WKH�SULQFLSOHV�DQG�PHWKRGV�
ZH�PXVW�EH�JXLGHG�E\�WKHLU�SUDFWLFDO�DSSOLFDWLRQV�

,Q�WKH�SUDFWLFH�RI�VSRUWV�UHVHDUFK��VWDWLVWLFDO�PHWKRGV�DOORZ�WR�VROYH�WKH�IROORZLQJ�URXWLQH�
SUREOHP��WZR�JURXSV�RI�DWKOHWHV�HQJDJHG�LQ�WKH�VDPH�VSRUW�ZHUH�WUDLQHG�XVLQJ�YDULRXV��WUDGLWLRQDO�
DQG� H[SHULPHQWDO�� WHFKQLTXHV�� 7R� DVVHVV� WKH� FRPSDUDWLYH� HIIHFWLYHQHVV� RI� WKH� H[SHULPHQWDO�
PHWKRGRORJ\��LW�LV�QHFHVVDU\�WR�LGHQWLI\�WKH�DEVHQFH�RU�SUHVHQFH�RI�VWDWLVWLFDO�GLIIHUHQFHV�EHWZHHQ�
JURXSV�RQ�VRPH�EDVLV��7KH�SUREOHP� LV� VROYHG�XVLQJ�VWDQGDUG�VWDWLVWLFDO�PHWKRGV��EXW� WDNLQJ� LQWR�
DFFRXQW�WKH�IDFW�WKDW�WKH�DUHD�RI�DSSOLFDWLRQ�OLHV�LQ�WKH�ILHOG�RI�VSRUWV�

7R�VROYH�WKLV�SUREOHP��WZR�FRQWUDGLFWRU\�VWDWLVWLFDO�K\SRWKHVHV�DUH�SXW�IRUZDUG�
± QXOO� K\SRWKHVLV�

�
+ �� WKHUH� DUH� QR� VLJQLILFDQW� GLIIHUHQFHV� LQ� WKH� IHDWXUH� XQGHU�

FRQVLGHUDWLRQ�EHWZHHQ�JURXSV�
± FRPSHWLQJ� �DOWHUQDWLYH�� K\SRWKHVLV�

�
+ �� WKHUH� DUH� VLJQLILFDQW� GLIIHUHQFHV� LQ� WKH� IHDWXUH�

XQGHU�FRQVLGHUDWLRQ�EHWZHHQ�WKHVH�JURXSV�
:KHQ�WHVWLQJ�WKH�IRUPXODWHG�K\SRWKHVHV��RQH�RI�WZR�SRVVLEOH�VLWXDWLRQV�PD\�DULVH�
,W� LV� DVVXPHG� WKDW� WKH� FRPSDUHG� VHWV� RI� UHVXOWV� DUH� VDPSOHV� IURP� WKH� HQWLUH� DVVHPEO\��

GLVWULEXWHG� DFFRUGLQJ� WR� D� FHUWDLQ� ODZ�� WKH� PRGHO� RI� ZKLFK� EHLQJ� SUHYLRXVO\� VHOHFWHG� DQG�
FKDUDFWHUL]HG� E\� FHUWDLQ� SDUDPHWHUV�� 7\SLFDOO\�� VXFK� D� PRGHO� LV� DVVXPHG� WR� EH� D� QRUPDO�
GLVWULEXWLRQ�� ZKLFK� LV� PRVW� IUHTXHQWO\ HQFRXQWHUHG� LQ� WKH� VFLHQWLILF� DQG� QDWXUDO� UHVHDUFK�� 7KH�
K\SRWKHVLV�RI�WKH�GLVWULEXWLRQ�FRQFRUGDQFH�RI�WKH�FRQVLGHUHG�DVVHPEO\�RI�WKH�VHOHFWHG�GLVWULEXWLRQ�
PRGHO�LV�QRW�UHMHFWHG�LI��LQ�DFFRUGDQFH�ZLWK�WKH�UXOHV�IRU�FKHFNLQJ�VWDWLVWLFDO�K\SRWKHVHV��LW�ZLOO�EH�
SURYHG� WKDW�� WKH� DYDLODEOH� VHW� RI� H[SHULPHQWDO� GDWD� DOORZV� D� K\SRWKHWLFDO� GLVWULEXWLRQ�� ,I� WKH�
K\SRWKHVLV�RI�FRQFRUGDQFH�LV�QRW�UHMHFWHG��ZH�PDNH�D�GHFLVLRQ�ZKHWKHU�RQH�RI�WKH�K\SRWKHVHV�

�
+

RU�
�

+ IRUPXODWHG� DERYH� LV� YDOLG�� XVLQJ� WKH� FULWHULD� EDVHG� RQ� NQRZQ� GLVWULEXWLRQ� SDUDPHWHUV�
�WKHUHIRUH�WKH�FULWHULD�DUH�FDOOHG�SDUDPHWULF��

,I�WKH�UHVXOW�REWDLQHG�RQ�WKH�EDVLV�RI�WKH�VHW�RI�H[SHULPHQWDO�GDWD�JDWKHUHG�LV�XQOLNHO\��WKH�
SURSRVHG�QXOO�K\SRWKHVLV�EHLQJ� WUXH�� WKH�K\SRWKHVLV�RI�FRQFRUGDQFH� LV�UHMHFWHG��7KH�ERXQGDU\�RI�
LPSUREDELOLW\��LPSRVVLELOLW\��LV�XVXDOO\�FRQVLGHUHG�WR�EH� ����D  RU��ZKLFK�KDSSHQV�PRUH�UDUHO\��
������7KLV�ERXQGDU\�LV�FDOOHG�WKH�VLJQLILFDQFH�OHYHO��,Q�WKH�FDVH�RI�UHMHFWLRQ�RI� WKLV�K\SRWKHVLV��WKH�
FULWHULD� XVHG� DUH� EDVHG� RQ� FDOFXODWLRQ� IRUPXODV� ZLWK� QR� RWKHU� SDUDPHWHUV� EXW� IUHTXHQFLHV� RU�
UDQNV��7KHUHIRUH��VXFK�FULWHULD�DUH�FDOOHG�QRQSDUDPHWULF�

.H\ ZRUGV� VWDWLVWLFV��K\SRWKHVHV��FULWHULD��H[SHULPHQWDO�VWXGLHV��ELRPHFKDQLFV�

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


