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���� ȺɇȺɅɂɁ�ɁȺȾȺɑ�ɈɉȿɊȺɌɂȼɇɈȽɈ�ɍɉɊȺȼɅȿɇɂə�ɊȿɀɂɆȺɆɂ��ɄɊɍɉɇɕɏ�

ɗɇȿɊȽɈɋɂɋɌȿɆ ������������������������������������������������������������������������������������������������������� �
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ɋ�ȾȿɎɂɐɂɌɈɆ�ȺɄɌɂȼɇɈɃ ɆɈɓɇɈɋɌɂ�ȼ�ɗɇȿɊȽɈɋɂɋɌȿɆȿ�ɂ�ɌɈɄɈȼɈɃ�

ɉȿɊȿȽɊɍɁɄɈɃ�ȿȿ�ɋȿɌȿȼɕɏ�ɗɅȿɆȿɇɌɈȼ���������������������������������������������������������������� ��
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ɍɉɊȺȼɅȿɇɂə�ɁȺȽɊɍɁɄɈɃɆȿɀɋɂɋɌȿɆɇɈɃ�ɋȼəɁɂ ������������������ ��

���� ɆɈȾȿɅɂɊɈȼȺɇɂȿ�ɗɅȿɆȿɇɌɈȼ�ɗɇȿɊȽɈɋɂɋɌȿɆ ��������������������������������������� ��
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Ⱥɤɬɭɚɥɶɧɨɫɬɶ�ɪɚɛɨɬɵ��ɇɟɫɦɨɬɪɹ�ɧɚ�ɛɨɥɶɲɭɸ�ɫɬɟɩɟɧɶ�ɪɚɡɪɚɛɨɬɤɢ ɜɨɩɪɨɫɨɜ�

ɩɥɚɧɢɪɨɜɚɧɢɹ� ɢ� ɭɩɪɚɜɥɟɧɢɹ ɷɥɟɤɬɪɨɷɧɟɪɝɟɬɢɱɟɫɤɢɦɢ� ɪɟɠɢɦɚɦɢ� ɫɢɫɬɟɦɧɵɟ� ɚɜɚ�

ɪɢɢ��ɫɜɹɡɚɧɧɵɟ�ɫ�ɧɟɞɨɩɭɫɬɢɦɵɦɢ�ɩɟɪɟɝɪɭɡɤɚɦɢ ɫɟɬɟɜɵɯ�ɷɥɟɦɟɧɬɨɜ��ɜɫɟ�ɟɳɟ�ɜɨɡ�

ɧɢɤɚɸɬ ɤɚɤ�ɜ�ɨɬɟɱɟɫɬɜɟɧɧɨɣ�ɜ�ɷɧɟɪɝɟɬɢɤɟ��ɬɚɤ�ɢ�ɡɚ�ɪɭɛɟɠɨɦ��Ɋɟɝɭɥɹɪɧɨ�ɜ�ɷɥɟɤɬɪɨ�

ɷɧɟɪɝɟɬɢɱɟɫɤɢɯ� ɫɢɫɬɟɦɚɯ� ɩɨ� ɜɫɟɦɭ� ɦɢɪɭ� ɩɪɨɢɫɯɨɞɹɬ� ɪɚɡɥɢɱɧɵɟ� ɩɪɨɰɟɫɫɵ�� ɫɩɨ�

ɫɨɛɧɵɟ�ɩɪɢɜɟɫɬɢ�ɤ� ɧɟɞɨɩɭɫɬɢɦɨɣ�ɩɟɪɟɝɪɭɡɤɟ�ɦɟɠɫɢɫɬɟɦɧɵɯ� ɫɟɬɟɜɵɯ� ɷɥɟɦɟɧɬɨɜ��

ɱɬɨ�ɧɚɤɥɚɞɵɜɚɟɬ�ɫɭɳɟɫɬɜɟɧɧɵɟ�ɨɝɪɚɧɢɱɟɧɢɹ�ɧɚ�ɢɯ�ɩɪɨɩɭɫɤɧɭɸ�ɫɩɨɫɨɛɧɨɫɬɶ��ɗɬɨ

ɜɥɟɱɟɬ ɡɚ�ɫɨɛɨɣ�ɭɝɪɨɡɭ�ɜɨɡɧɢɤɧɨɜɟɧɢɹ�ɚɜɚɪɢɣɧɵɯ�ɫɢɬɭɚɰɢɣ��ɚ�ɬɚɤɠɟ�ɡɧɚɱɢɬɟɥɶɧɵɟ�

ɮɢɧɚɧɫɨɜɵɟ� ɭɛɵɬɤɢ� ɢ� ɫɨɰɢɚɥɶɧɵɟ� ɩɨɫɥɟɞɫɬɜɢɹ�� ȼ� ɬɨɠɟ� ɜɪɟɦɹ� ɩɨɫɬɨɹɧɧɨɟ�ɧɚɪɚ�

ɳɢɜɚɧɢɟ� ɝɟɧɟɪɢɪɭɸɳɢɯ� ɢ ɩɨɬɪɟɛɥɹɸɳɢɯ� ɦɨɳɧɨɫɬɟɣ�� ɫɨɩɪɨɜɨɠɞɚɸɳɟɟ� ɜɫɟ� ɪɚɡ�

ɜɢɜɚɸɳɢɟɫɹ� ɷɤɨɧɨɦɢɤɢ�� ɩɪɢɜɨɞɢɬ� ɤ� ɤɪɚɬɧɨɦɭ� ɪɨɫɬɭ� ɡɚɝɪɭɡɤɢ� ɷɥɟɤɬɪɢɱɟɫɤɢɯ� ɫɟ�

ɬɟɣ��ɪɚɡɜɢɬɢɟ�ɤɨɬɨɪɵɯ�ɡɚɱɚɫɬɭɸ�ɩɪɨɢɡɜɨɞɢɬɫɹ�ɞɚɥɟɤɨ�ɧɟ�ɜ�ɩɟɪɜɭɸ�ɨɱɟɪɟɞɶ��ɗɥɟɤ�

ɬɪɢɱɟɫɤɢɟ�ɫɟɬɢ�ɧɚɯɨɞɹɬɫɹ�ɜ ɭɫɥɨɜɢɹɯ�ɩɨɫɬɨɹɧɧɨ�ɫɧɢɠɚɸɳɢɯɫɹ�ɪɟɡɟɪɜɨɜ�ɩɪɨɩɭɫɤ�

ɧɨɣ� ɫɩɨɫɨɛɧɨɫɬɢ� ɩɪɢ� ɨɞɧɨɜɪɟɦɟɧɧɨɦ�ɪɨɫɬɟ� ɬɪɟɛɨɜɚɧɢɣ� ɤ� ɤɚɱɟɫɬɜɭ� ɷɥɟɤɬɪɨɫɧɚɛ�

ɠɟɧɢɹ�ɩɨɬɪɟɛɢɬɟɥɟɣ��

Ⱦɥɹ�ɨɛɟɫɩɟɱɟɧɢɹ�ɛɟɫɩɟɪɟɛɨɣɧɨɝɨ�ɫɧɚɛɠɟɧɢɹ�ɩɨɬɪɟɛɢɬɟɥɟɣ�ɷɥɟɤɬɪɨɷɧɟɪɝɢɟɣ�

ɡɚɞɚɧɧɨɝɨ�ɤɚɱɟɫɬɜɚ�ɩɟɪɫɨɧɚɥɨɦ�ɫɟɬɟɜɵɯ�ɨɪɝɚɧɢɡɚɰɢɣ�ɪɟɲɚɟɬɫɹ�ɪɹɞ�ɡɚɞɚɱ�ɭɩɪɚɜɥɟ�

ɧɢɹ� ɬɪɚɧɫɩɨɪɬɨɦ� ɷɥɟɤɬɪɨɷɧɟɪɝɢɢ�� ɤ ɤɨɬɨɪɵɦ� ɩɪɢɧɚɞɥɟɠɢɬ� ɡɚɞɚɱɚ� ɩɪɟɞɭɩɪɟɠɞɟ�

ɧɢɹ�ɢ�ɥɢɤɜɢɞɚɰɢɢ�ɩɟɪɟɝɪɭɡɨɤ�ɫɟɬɟɜɵɯ�ɷɥɟɦɟɧɬɨɜ�ɤɚɤ�ɜ�ɨɬɞɟɥɶɧɨɫɬɢ��ɬɚɤ�ɢ�ɜ�ɫɨɫɬɚ�

ɜɟ� ɫɟɱɟɧɢɹ�� Ɂɚɥɨɝɨɦ� ɭɫɩɟɲɧɨɝɨ� ɟɟ� ɪɟɲɟɧɢɹ� ɹɜɥɹɟɬɫɹ� ɩɨɫɬɨɹɧɧɨɟ� ɪɚɡɜɢɬɢɟ� ɢ� ɫɨ�

ɜɟɪɲɟɧɫɬɜɨɜɚɧɢɟ� ɦɟɬɨɞɨɜ� ɢ� ɦɟɬɨɞɢɤ� ɩɥɚɧɢɪɨɜɚɧɢɹ� ɢ� ɨɩɟɪɚɬɢɜɧɨɝɨ� ɭɩɪɚɜɥɟɧɢɹ�

ɪɟɠɢɦɚɦɢ�ɷɧɟɪɝɨɫɢɫɬɟɦ�

ɇɟɫɦɨɬɪɹ� ɧɚ� ɨɛɲɢɪɧɵɟ� ɢɫɫɥɟɞɨɜɚɧɢɹ�� ɦɟɬɨɞɢɤɢ� ɨɩɟɪɚɬɢɜɧɨɝɨ� ɭɩɪɚɜɥɟɧɢɹ��

ɨɫɧɨɜɚɧɧɵɟ�ɧɚ�ɪɟɝɭɥɢɪɭɸɳɟɦ�ɷɮɮɟɤɬɟ�ɧɚɝɪɭɡɤɢ�ɩɨ�ɧɚɩɪɹɠɟɧɢɸ��Ɋɗɇɇ� ɩɟɪɫɨɧɚ�

ɥɨɦ� ɫɟɬɟɜɵɯ� ɨɪɝɚɧɢɡɚɰɢɣ� ɧɟ� ɢɫɩɨɥɶɡɭɸɬɫɹ�� ɱɬɨ� ɫɜɹɡɚɧɨ� ɤɚɤ� ɫ� ɧɟɫɨɜɟɪɲɟɧɫɬɜɨɦ�

ɫɚɦɢɯ�ɦɟɬɨɞɢɤ��ɬɚɤ�ɢ�ɫ�ɨɛɳɟɩɪɢɧɹɬɨɣ�ɫɬɪɚɬɟɝɢɟɣ�ɨɩɟɪɚɬɢɜɧɨɝɨ�ɭɩɪɚɜɥɟɧɢɹ�

ɂɫɯɨɞɹ�ɢɡ� ɜɵɲɟɢɡɥɨɠɟɧɧɨɝɨ ɦɨɠɧɨ� ɭɬɜɟɪɠɞɚɬɶ�� ɱɬɨ� ɫɨɜɟɪɲɟɧɫɬɜɨɜɚɧɢɟ�ɦɟ�

ɬɨɞɢɤ� ɨɩɟɪɚɬɢɜɧɨɝɨ� ɭɩɪɚɜɥɟɧɢɹ� ɷɥɟɤɬɪɨɷɧɟɪɝɟɬɢɱɟɫɤɢɦɢ� ɪɟɠɢɦɚɦɢ�� ɩɨɡɜɨɥɹɸ�

ɳɢɯ�ɫɧɢɡɢɬɶ�ɨɛɴɟɦɵ�ɜɵɧɭɠɞɟɧɧɵɯ�ɩɨɝɚɲɟɧɢɣ�ɩɨɬɪɟɛɢɬɟɥɟɣ��ɛɟɡɭɫɥɨɜɧɨ� ɹɜɥɹɟɬ�



�

ɫɹ�ɚɤɬɭɚɥɶɧɵɦ�ɞɥɹ�ɪɨɫɫɢɣɫɤɨɣ�ɷɧɟɪɝɟɬɢɤɢ��

ɋɬɟɩɟɧɶ�ɪɚɡɪɚɛɨɬɚɧɧɨɫɬɢ�ɩɪɨɛɥɟɦɵ��Ȼɨɥɶɲɨɣ�ɜɤɥɚɞ�ɜ�ɩɪɨɪɚɛɨɬɤɭ�ɞɚɧɧɵɯ�

ɜɨɩɪɨɫɨɜ� ɜɧɟɫɥɢ� ɦɧɨɝɢɟ� ɭɱɟɧɵɟ�� ɫɪɟɞɢ� ɤɨɬɨɪɵɯ ± Ⱥɸɟɜ Ȼ� ɂ��� ȼɟɧɢɤɨɜ ȼ� Ⱥ���

ɂɞɟɥɶɱɢɤ ȼ� ɂ���Ɏɚɣɧɢɰɤɢɣ Ɉ� ȼ���ɏɨɡɹɢɧɨɜ�Ɇ� Ⱥ���ɉɨɧɨɦɚɪɟɧɤɨ�ɂ� ɋ���ɉɚɧɚɫɟɰ�

ɤɢɣ Ⱦ� Ⱥ��� Ɏɪɨɥɨɜ� Ɉ�� ȼ��� ɂɥɸɲɢɧ� ɉ�� ȼ��� Ⱦɟɧɢɫɨɜ� ȼ�� ȼ��� ɋɚɬɚɧɢɧ� ȼ�� ȼ��� Ȼɚɬɪɚ�

ɤɨɜ Ɋ� ȼ��� ȼɨɪɨɧɢɧ� ȼ�� Ⱥ��� Ⱥɧɞɪɟɟɜ Ⱥ�� ȼ��� ɇɚɪɨɜɥɹɧɫɤɢɣ� ȼ�� Ƚ��� 0D]L� $� $��

0DNUDP (� %���%DNLUW]LV�$� -���6DNLV�0HOLRSRXORV�$��3��ɢ�ɞɪ��ɂɯ�ɪɚɛɨɬɵ�ɫɨɞɟɪɠɚɬ�ɢɫ�

ɫɥɟɞɨɜɚɧɢɹ�ɩɨ�ɮɨɪɦɢɪɨɜɚɧɢɸ�ɧɨɜɵɯ�ɢ�ɫɨɜɟɪɲɟɧɫɬɜɨɜɚɧɢɸ�ɬɟɤɭɳɢɯ�ɤɨɧɰɟɩɰɢɣ��

ɦɟɬɨɞɨɜ� ɢ� ɦɟɬɨɞɢɤ� ɭɩɪɚɜɥɟɧɢɹ� ɷɥɟɤɬɪɢɱɟɫɤɢɦɢ� ɪɟɠɢɦɚɦɢ� ɷɧɟɪɝɨɫɢɫɬɟɦ�� ɨɫɧɨ�

ɜɚɧɧɵɦɢ� ɧɚ� ɢɫɩɨɥɶɡɨɜɚɧɢɢ� ɭɫɬɪɨɣɫɬɜ� )$&76 �)OH[LEOH� $&� 7UDQVPLVLRQ� 6\VWHP���

ɩɪɢɦɟɧɟɧɢɢ� ɪɚɡɥɢɱɧɵɯ� ɨɩɬɢɦɢɡɚɰɢɨɧɧɵɯ� ɚɥɝɨɪɢɬɦɨɜ�� ɚ� ɬɚɤɠɟ ɩɪɢɜɥɟɱɟɧɢɢ�ɩɨ�

ɬɪɟɛɢɬɟɥɟɣ�ɤ�ɪɟɲɟɧɢɸ�ɡɚɞɚɱ�ɨɩɟɪɚɬɢɜɧɨɝɨ�ɭɩɪɚɜɥɟɧɢɹ��ɉɪɢ�ɷɬɨɦ�Ɋɗɇɇ�ɡɚɬɪɚɝɢ�

ɜɚɟɬɫɹ�ɫɥɚɛɨ�ɥɢɛɨ�ɜɨɜɫɟ�ɧɟ�ɩɪɢɧɢɦɚɟɬɫɹ� ɜɨ� ɜɧɢɦɚɧɢɟ��ȼ� ɬɨ ɠɟ�ɜɪɟɦɹ�ɤɪɭɩɧɵɦɢ�

ɢɧɨɫɬɪɚɧɧɵɦɢ�ɫɟɬɟɜɵɦɢ�ɨɪɝɚɧɢɡɚɰɢɹɦɢ��ɬɚɤɢɦɢ�ɤɚɤ�+\GUR�4XHEHF��1RUWKZHVW (Q�

HUJ\ (IILFLHQF\ $OOLDQFH �1(($���%& +\GUR��(6% 1HWZRUNV��(OHFWULFLW\ 1RUWK :HVW

/LPLWHG� ɩɪɨɢɡɜɨɞɹɬɫɹ� ɢɫɫɥɟɞɨɜɚɧɢɹ� ɜɨɡɦɨɠɧɨɫɬɢ� ɢɫɩɨɥɶɡɨɜɚɧɢɹ� &RQVHUYDWLRQ

9ROWDJH 5HGXFWLRQ �&95��� ɨɫɧɨɜɚɧɧɨɝɨ�ɧɚ� ɫɬɚɬɢɱɟɫɤɢɯ�ɯɚɪɚɤɬɟɪɢɫɬɢɤɚɯ�ɧɚɝɪɭɡɤɢ�

�ɋɏɇ��� Ɉɞɧɚɤɨ ɞɚɧɧɵɟ� ɪɚɛɨɬɵ� ɧɟ� ɩɨɞɧɢɦɚɸɬ� ɜɨɩɪɨɫ� ɢɫɩɨɥɶɡɨɜɚɧɢɹ� Ɋɗɇɇ�

ɜ ɩɪɚɤɬɢɤɟ� ɨɩɟɪɚɬɢɜɧɨɝɨ� ɭɩɪɚɜɥɟɧɢɹ� ɪɟɠɢɦɚɦɢ� ɷɧɟɪɝɨɫɢɫɬɟɦ�� ɱɬɨ� ɭɜɟɥɢɱɢɜɚɟɬ�

ɡɧɚɱɢɦɨɫɬɶ�ɢ�ɚɤɬɭɚɥɶɧɨɫɬɶ�ɪɚɛɨɬ��ɩɨɫɜɹɳɟɧɧɵɯ�ɞɚɧɧɨɣ�ɡɚɞɚɱɟ�

Ɉɛɴɟɤɬɨɦ� ɢɫɫɥɟɞɨɜɚɧɢɹ� ɹɜɥɹɸɬɫɹ� ɷɥɟɤɬɪɨɷɧɟɪɝɟɬɢɱɟɫɤɢɟ� ɫɢɫɬɟɦɵ�� ɫɜɹ�

ɡɚɧɧɵɟ�ɦɟɠɞɭ�ɫɨɛɨɣ�ɫ�ɩɨɦɨɳɶɸ�ɦɟɠɫɢɫɬɟɦɧɵɯ�ɫɟɬɟɜɵɯ�ɷɥɟɦɟɧɬɨɜ�

ɉɪɟɞɦɟɬɨɦ� ɢɫɫɥɟɞɨɜɚɧɢɹ ɜɵɫɬɭɩɚɸɬ� ɦɟɬɨɞɢɤɢ� ɫɧɢɠɟɧɢɹ� ɧɟɞɨɩɭɫɬɢɦɵɯ�

ɩɟɪɟɝɪɭɡɨɤ�ɦɟɠɫɢɫɬɟɦɧɵɯ�ɷɥɟɦɟɧɬɨɜ�

ɐɟɥɶɸ ɧɚɫɬɨɹɳɟɣ� ɪɚɛɨɬɵ� ɹɜɥɹɟɬɫɹ� ɫɨɜɟɪɲɟɧɫɬɜɨɜɚɧɢɟ�ɦɟɬɨɞɢɤ� ɨɩɟɪɚɬɢɜ�

ɧɨɝɨ� ɭɩɪɚɜɥɟɧɢɹ� ɷɥɟɤɬɪɨɷɧɟɪɝɟɬɢɱɟɫɤɢɦɢ� ɪɟɠɢɦɚɦɢ�� ɩɨɡɜɨɥɹɸɳɢɯ� ɫɧɢɡɢɬɶ� ɢɥɢ�

ɩɨɥɧɨɫɬɶɸ�ɢɡɛɟɠɚɬɶ�ɜɜɨɞɚ ɝɪɚɮɢɤɨɜ�ɨɝɪɚɧɢɱɟɧɢɣ�ɷɥɟɤɬɪɨɫɧɚɛɠɟɧɢɹ�

Ⱦɥɹ�ɞɨɫɬɢɠɟɧɢɹ�ɞɚɧɧɨɣ�ɰɟɥɢ�ɛɵɥɢ�ɩɨɫɬɚɜɥɟɧɵ�ɢ�ɪɟɲɟɧɵ�ɫɥɟɞɭɸɳɢɟ�ɡɚɞɚɱɢ�

�� Ⱥɧɚɥɢɡ� ɦɟɬɨɞɢɤ� ɨɩɟɪɚɬɢɜɧɨɝɨ� ɭɩɪɚɜɥɟɧɢɹ� ɪɟɠɢɦɚɦɢ� ɷɧɟɪɝɨɫɢɫɬɟɦ ɢ�

ɨɰɟɧɤɚ�ɜɨɡɦɨɠɧɨɫɬɢ�ɢɫɩɨɥɶɡɨɜɚɧɢɹ� ɪɟɝɭɥɢɪɭɸɳɟɝɨ�ɷɮɮɟɤɬɚ�ɧɚɝɪɭɡɤɢ�ɩɨ�ɧɚɩɪɹ�



�

ɠɟɧɢɸ��ɨɛɭɫɥɨɜɥɟɧɧɨɝɨ�ɢɯ�ɫɬɚɬɢɱɟɫɤɢɦɢ�ɯɚɪɚɤɬɟɪɢɫɬɢɤɚɦɢ�

�� ɋɨɡɞɚɧɢɟ� ɚɥɝɨɪɢɬɦɨɜ� ɨɩɬɢɦɢɡɚɰɢɢ� ɡɧɚɱɟɧɢɣ� ɧɚɩɪɹɠɟɧɢɣ� ɜ� ɭɡɥɚɯ� ɪɚɫ�

ɫɦɚɬɪɢɜɚɟɦɨɣ�ɱɚɫɬɢ�ɷɥɟɤɬɪɨɷɧɟɪɝɟɬɢɱɟɫɤɨɣ�ɫɢɫɬɟɦɵ�ɩɨ�ɤɪɢɬɟɪɢɸ�ɦɢɧɢɦɭɦɚ�ɨɬ�

ɤɥɨɧɟɧɢɹ� ɬɨɤɨɜɨɣ� ɡɚɝɪɭɡɤɢ� ɦɟɠɫɢɫɬɟɦɧɨɝɨ� ɷɥɟɦɟɧɬɚ� ɢ� ɤɪɢɬɟɪɢɸ� ɦɢɧɢɦɭɦɚ� ɨɬ�

ɤɥɨɧɟɧɢɹ�ɫɚɥɶɞɨ�ɩɟɪɟɬɨɤɚ�ɚɤɬɢɜɧɨɣ�ɦɨɳɧɨɫɬɢ�ɦɟɠɫɢɫɬɟɦɧɨɝɨ�ɷɥɟɦɟɧɬɚ�ɨɬ�ɡɚɞɚɧ�

ɧɵɯ�ɡɧɚɱɟɧɢɣ�

�� ɋɨɜɟɪɲɟɧɫɬɜɨɜɚɧɢɟ�ɦɟɬɨɞɢɤ�ɨɩɟɪɚɬɢɜɧɨɝɨ�ɭɩɪɚɜɥɟɧɢɹ�ɬɨɤɨɜɨɣ�ɡɚɝɪɭɡɤɨɣ�

ɢ�ɫɚɥɶɞɨ�ɩɟɪɟɬɨɤɨɦ�ɚɤɬɢɜɧɨɣ�ɦɨɳɧɨɫɬɢ�ɦɟɠɫɢɫɬɟɦɧɨɝɨ�ɷɥɟɦɟɧɬɚ�

Ɇɟɬɨɞɵ� ɢɫɫɥɟɞɨɜɚɧɢɹ� Ɇɚɬɟɦɚɬɢɱɟɫɤɨɟ� ɢ� ɤɨɦɩɶɸɬɟɪɧɨɟ� ɦɨɞɟɥɢɪɨɜɚɧɢɟ��

ɫɬɚɬɢɫɬɢɱɟɫɤɢɣ� ɚɧɚɥɢɡ�� Ɇɨɞɟɥɢɪɨɜɚɧɢɟ� ɷɥɟɤɬɪɨɷɧɟɪɝɟɬɢɱɟɫɤɢɯ� ɫɢɫɬɟɦ� ɩɪɨɢɡɜɨ�

ɞɢɥɨɫɶ�ɜ�ɩɪɨɝɪɚɦɦɧɵɯ�ɤɨɦɩɥɟɤɫɚɯ�0DWKFDG�ɢ�5DVWU:LQ��Ɋɚɫɱɟɬɵ�ɭɫɬɚɧɨɜɢɜɲɢɯɫɹ�

ɷɥɟɤɬɪɢɱɟɫɤɢɯ�ɪɟɠɢɦɨɜ�ɩɪɨɢɡɜɨɞɢɥɢɫɶ�ɫ�ɩɨɦɨɳɶɸ�ɫɢɫɬɟɦ�ɚɥɝɟɛɪɚɢɱɟɫɤɢɯ�ɭɪɚɜ�

ɧɟɧɢɣ� ɜ� ɫɨɨɬɜɟɬɫɬɜɢɢ� ɫ� ɢɡɜɟɫɬɧɨɣ� ɬɟɨɪɢɟɣ� ɢ� ɨɛɳɟɩɪɢɧɹɬɵɦɢ�ɦɟɬɨɞɚɦɢ� ɪɚɫɱɟɬɚ�

ɷɥɟɤɬɪɢɱɟɫɤɢɯ�ɪɟɠɢɦɨɜ�ɢ�ɪɟɲɟɧɢɹ�ɥɢɧɟɣɧɵɯ�ɢ�ɧɟɥɢɧɟɣɧɵɯ�ɚɥɝɟɛɪɚɢɱɟɫɤɢɯ�ɭɪɚɜ�

ɧɟɧɢɣ�

ɇɚɭɱɧɚɹ�ɧɨɜɢɡɧɚ�ɪɚɛɨɬɵ�ɡɚɤɥɸɱɚɟɬɫɹ�ɜ�ɫɥɟɞɭɸɳɟɦ�

���ȼɵɹɜɥɟɧɵ ɢ�ɨɰɟɧɟɧɵ�ɯɚɪɚɤɬɟɪɧɵɟ�ɨɫɨɛɟɧɧɨɫɬɢ�ɪɟɝɭɥɢɪɭɸɳɟɝɨ�ɷɮɮɟɤɬɚ�

ɧɚɝɪɭɡɤɢ�� ɩɪɟɞɨɫɬɚɜɥɹɸɳɢɟ� ɜɨɡɦɨɠɧɨɫɬɶ� ɩɪɚɤɬɢɱɟɫɤɨɝɨ�ɢɫɩɨɥɶɡɨɜɚɧɢɹ� ɫɬɚɬɢɱɟ�

ɫɤɢɯ� ɯɚɪɚɤɬɟɪɢɫɬɢɤ� ɧɚɝɪɭɡɤɢ� ɜ� ɨɩɟɪɚɬɢɜɧɨɦ� ɭɩɪɚɜɥɟɧɢɢ� ɷɥɟɤɬɪɢɱɟɫɤɢɦɢ� ɪɟɠɢ�

ɦɚɦɢ�ɷɧɟɪɝɨɫɢɫɬɟɦ��

��� ɋɨɡɞɚɧɵ� ɚɥɝɨɪɢɬɦɵ�� ɩɨɡɜɨɥɹɸɳɢɟ� ɜ� ɞɨɩɭɫɬɢɦɵɯ� ɞɢɚɩɚɡɨɧɚɯ� ɩɨɥɭɱɢɬɶ�

ɡɧɚɱɟɧɢɹ�ɧɚɩɪɹɠɟɧɢɹ�ɜ�ɭɡɥɟ�ɝɟɧɟɪɚɬɨɪɟ�ɢ ɤɨɷɮɮɢɰɢɟɧɬɚ�ɬɪɚɧɫɮɨɪɦɚɰɢɢ�ɫɢɫɬɟɦɨ�

ɨɛɪɚɡɭɸɳɟɣ� ɩɨɞɫɬɚɧɰɢɢ�� ɩɪɢ� ɤɨɬɨɪɵɯ� ɛɭɞɟɬ� ɞɨɫɬɢɝɚɬɶɫɹ� ɬɪɟɛɭɟɦɚɹ� ɪɚɡɝɪɭɡɤɚ�

ɦɟɠɫɢɫɬɟɦɧɨɣ�ɫɜɹɡɢ��

�� ɍɫɨɜɟɪɲɟɧɫɬɜɨɜɚɧɵ�ɦɟɬɨɞɢɤɢ�ɨɩɟɪɚɬɢɜɧɨɝɨ�ɭɩɪɚɜɥɟɧɢɹ�ɷɥɟɤɬɪɢɱɟɫɤɢɦɢ�

ɪɟɠɢɦɚɦɢ� ɷɧɟɪɝɨɫɢɫɬɟɦ�� ɩɨɡɜɨɥɹɸɳɢɟ� ɪɟɲɢɬɶ� ɡɚɞɚɱɭ� ɨɩɟɪɚɬɢɜɧɨɣ� ɪɚɡɝɪɭɡɤɢ�

ɦɟɠɫɢɫɬɟɦɧɨɣ� ɫɜɹɡɢ� ɡɚ� ɫɱɟɬ� ɢɫɩɨɥɶɡɨɜɚɧɢɹ� ɪɟɝɭɥɢɪɭɸɳɟɝɨ� ɷɮɮɟɤɬɚ� ɧɚɝɪɭɡɤɢ�

ɩɨ ɧɚɩɪɹɠɟɧɢɸ��ɧɟ�ɩɪɢɛɟɝɚɹ�ɤ�ɜɜɨɞɭ�ɝɪɚɮɢɤɨɜ�ɨɝɪɚɧɢɱɟɧɢɹ�ɷɥɟɤɬɪɨɫɧɚɛɠɟɧɢɹ�

ɉɪɚɤɬɢɱɟɫɤɚɹ�ɡɧɚɱɢɦɨɫɬɶ��ɉɨɥɭɱɟɧɵ�ɦɟɬɨɞɢɤɢ��ɤɨɬɨɪɵɟ�ɦɨɠɧɨ�ɩɪɢɦɟ�

ɧɹɬɶ�ɜ ɩɪɚɤɬɢɤɟ�ɨɩɟɪɚɬɢɜɧɨɝɨ�ɭɩɪɚɜɥɟɧɢɹ�ɷɥɟɤɬɪɢɱɟɫɤɢɦɢ�ɪɟɠɢɦɚɦɢ�ɷɧɟɪɝɨɫɢ�



�

ɫɬɟɦ�

Ɉɛɨɫɧɨɜɚɧɧɨɫɬɶ�ɢ�ɞɨɫɬɨɜɟɪɧɨɫɬɶ�ɧɚɭɱɧɵɯ�ɩɨɥɨɠɟɧɢɣ��ɜɵɜɨɞɨɜ�ɢ�ɪɟɤɨ�

ɦɟɧɞɚɰɢɣ�ɩɨɞɬɜɟɪɠɞɚɟɬɫɹ ɤɨɪɪɟɤɬɧɵɦ�ɢɫɩɨɥɶɡɨɜɚɧɢɟɦ�ɦɚɬɟɦɚɬɢɱɟɫɤɨɝɨ�ɚɩɩɚɪɚ�

ɬɚ�� ɬɟɨɪɢɢ� ɷɥɟɤɬɪɨɬɟɯɧɢɤɢ�� ɬɟɨɪɢɢ� ɪɚɫɱɟɬɨɜ� ɷɥɟɤɬɪɢɱɟɫɤɢɯ� ɪɟɠɢɦɨɜ�� ɩɪɨɝɪɚɦɦ�

ɧɵɯ� ɤɨɦɩɥɟɤɫɨɜ� ɢ� ɫɨɝɥɚɫɨɜɚɧɢɟɦ� ɪɟɡɭɥɶɬɚɬɨɜ� ɜɵɱɢɫɥɟɧɢɣ� ɜ ɩɪɨɝɪɚɦɦɧɨɦ� ɤɨɦ�

ɩɥɟɤɫɟ�0DWKFDG ɫ� ɪɚɫɱɟɬɚɦɢ� ɜ� ɫɟɪɬɢɮɢɰɢɪɨɜɚɧɧɨɦ� ɩɪɨɝɪɚɦɦɧɨ�ɜɵɱɢɫɥɢɬɟɥɶɧɨɦ�

ɤɨɦɩɥɟɤɫɟ�5DVWU:LQ�� ɢɫɩɨɥɶɡɭɟɦɵɦ� ɫɟɬɟɜɵɦɢ� ɨɪɝɚɧɢɡɚɰɢɹɦɢ ɜ� ɩɪɚɤɬɢɤɟ� ɩɥɚɧɢ�

ɪɨɜɚɧɢɹ�ɢ�ɭɩɪɚɜɥɟɧɢɹ�ɷɥɟɤɬɪɢɱɟɫɤɢɦɢ�ɪɟɠɢɦɚɦɢ�

ɉɨɥɨɠɟɧɢɹ��ɜɵɧɨɫɢɦɵɟ�ɧɚ�ɡɚɳɢɬɭ�

�� ȼɵɹɜɥɟɧɧɵɟ�ɨɫɨɛɟɧɧɨɫɬɢ�ɨɩɟɪɚɬɢɜɧɨɝɨ ɭɩɪɚɜɥɟɧɢɹ�ɪɟɠɢɦɚɦɢ�ɷɧɟɪɝɨɫɢ�

ɫɬɟɦ�ɢ� ɫɬɚɬɢɱɟɫɤɢɯ� ɯɚɪɚɤɬɟɪɢɫɬɢɤ�ɧɚɝɪɭɡɤɢ�� ɩɨɞɬɜɟɪɠɞɚɸɳɢɟ� ɬɟɯɧɢɱɟɫɤɭɸ�ɜɨɡ�

ɦɨɠɧɨɫɬɶ ɢɫɩɨɥɶɡɨɜɚɧɢɹ�ɪɟɝɭɥɢɪɭɸɳɟɝɨ�ɷɮɮɟɤɬɚ�ɧɚɝɪɭɡɤɢ�ɩɨ�ɧɚɩɪɹɠɟɧɢɸ��

���Ⱥɥɝɨɪɢɬɦɵ�ɨɩɬɢɦɢɡɚɰɢɢ�ɡɧɚɱɟɧɢɹ�ɧɚɩɪɹɠɟɧɢɹ�ɜ�ɭɡɥɟ�ɝɟɧɟɪɚɬɨɪɟ�ɢ�ɤɨɷɮ�

ɮɢɰɢɟɧɬɚ�ɬɪɚɧɫɮɨɪɦɚɰɢɢ�ɫɢɫɬɟɦɨɫɜɹɡɭɸɳɟɣ�ɩɨɞɫɬɚɧɰɢɢ�ɩɨ�ɤɪɢɬɟɪɢɸ ɦɢɧɢɦɭɦɚ�

ɨɬɤɥɨɧɟɧɢɹ�ɬɨɤɨɜɨɣ�ɡɚɝɪɭɡɤɢ�ɦɟɠɫɢɫɬɟɦɧɨɝɨ�ɷɥɟɦɟɧɬɚ�ɢ�ɤɪɢɬɟɪɢɸ�ɦɢɧɢɦɭɦɚ�ɨɬ�

ɤɥɨɧɟɧɢɹ�ɫɚɥɶɞɨ�ɩɟɪɟɬɨɤɚ�ɚɤɬɢɜɧɨɣ�ɦɨɳɧɨɫɬɢ�ɦɟɠɫɢɫɬɟɦɧɨɝɨ�ɷɥɟɦɟɧɬɚ�ɨɬ�ɡɚɞɚɧ�

ɧɵɯ�ɡɧɚɱɟɧɢɣ�

��Ɇɟɬɨɞɢɤɢ� ɨɩɟɪɚɬɢɜɧɨɝɨ� ɭɩɪɚɜɥɟɧɢɹ� ɬɨɤɨɜɨɣ� ɡɚɝɪɭɡɤɨɣ� ɢ� ɫɚɥɶɞɨ�

ɩɟɪɟɬɨɤɨɦ�ɚɤɬɢɜɧɨɣ�ɦɨɳɧɨɫɬɢ�ɷɥɟɦɟɧɬɚ�ɫɟɱɟɧɢɹ��

Ɋɟɚɥɢɡɚɰɢɹ�ɪɟɡɭɥɶɬɚɬɨɜ�ɪɚɛɨɬɵ� Ɋɟɡɭɥɶɬɚɬɵ�ɢɫɫɥɟɞɨɜɚɧɢɣ�ɛɵɥɢ�ɢɫɩɨɥɶ�

ɡɨɜɚɧɵ�ɜ�ɪɚɛɨɱɟɦ�ɩɪɨɰɟɫɫɟ�ȺɈ�©ɋɈ�ȿɗɋª��ɚ�ɬɚɤɠɟ�ɜ�ɭɱɟɛɧɨɦ�ɩɪɨɰɟɫɫɟ�ɷɥɟɤɬɪɨ�

ɬɟɯɧɢɱɟɫɤɨɝɨ�ɮɚɤɭɥɶɬɟɬɚ�ɋɚɦɚɪɫɤɨɝɨ�ɝɨɫɭɞɚɪɫɬɜɟɧɧɨɝɨ�ɬɟɯɧɢɱɟɫɤɨɝɨ�ɭɧɢɜɟɪɫɢɬɟ�

ɬɚ�� Ⱥɤɬɵ� ɨɛ� ɢɫɩɨɥɶɡɨɜɚɧɢɢ� ɢ� ɜɧɟɞɪɟɧɢɢ� ɪɟɡɭɥɶɬɚɬɨɜ� ɞɢɫɫɟɪɬɚɰɢɨɧɧɨɣ� ɪɚɛɨɬɵ�

ɩɪɢɜɟɞɟɧɵ�ɜ�ɩɪɢɥɨɠɟɧɢɹɯ��

Ⱥɩɪɨɛɚɰɢɹ� ɪɚɛɨɬɵ� Ɉɫɧɨɜɧɵɟ ɩɨɥɨɠɟɧɢɹ� ɞɢɫɫɟɪɬɚɰɢɢ� ɞɨɤɥɚɞɵɜɚɥɢɫɶ�

ɢ ɨɛɫɭɠɞɚɥɢɫɶ�� ɧɚ� 9 Ɇɟɠɞɭɧɚɪɨɞɧɨɣ� ɦɨɥɨɞɟɠɧɨɣ� ɧɚɭɱɧɨ�ɬɟɯɧɢɱɟɫɤɨɣ� ɤɨɧɮɟ�

ɪɟɧɰɢɢ�©ɗɥɟɤɬɪɨɷɧɟɪɝɟɬɢɤɚ� ɝɥɚɡɚɦɢ�ɦɨɥɨɞɟɠɢ�± ����ª� �ɝ��Ɍɨɦɫɤ���ɧɚ�; Ɇɟɠɞɭ�

ɧɚɪɨɞɧɨɣ� ɦɨɥɨɞɟɠɧɨɣ� ɧɚɭɱɧɨɣ� ɤɨɧɮɟɪɟɧɰɢɢ� ©Ɍɢɧɱɭɪɢɧɫɤɢɟ� ɱɬɟɧɢɹª� ���� ɝ�

�ɝ� Ʉɚɡɚɧɶ���ɧɚ�9, Ɇɟɠɞɭɧɚɪɨɞɧɨɣ�ɦɨɥɨɞɟɠɧɨɣ�ɧɚɭɱɧɨ�ɬɟɯɧɢɱɟɫɤɨɣ�ɤɨɧɮɟɪɟɧɰɢɢ�

©ɗɥɟɤɬɪɨɷɧɟɪɝɟɬɢɤɚ�ɝɥɚɡɚɦɢ�ɦɨɥɨɞɟɠɢ�± ����ª��ɝ��ɂɜɚɧɨɜɨ���ɧɚ�; Ɉɬɤɪɵɬɨɣ�ɦɨ�



�

ɥɨɞɟɠɧɨɣ� ɧɚɭɱɧɨ�ɩɪɚɤɬɢɱɟɫɤɨɣ� ɤɨɧɮɟɪɟɧɰɢɢ� ©Ⱦɢɫɩɟɬɱɟɪɢɡɚɰɢɹ� ɢ� ɭɩɪɚɜɥɟɧɢɟ�

ɜ ɷɥɟɤɬɪɨɷɧɟɪɝɟɬɢɤɟª�� ����� ɝ�� �ɝ�� Ʉɚɡɚɧɶ��� ɧɚ� 9,, Ɇɟɠɞɭɧɚɪɨɞɧɨɣ� ɦɨɥɨɞɟɠɧɨɣ�

ɧɚɭɱɧɨ�ɬɟɯɧɢɱɟɫɤɨɣ�ɤɨɧɮɟɪɟɧɰɢɢ�©ɗɥɟɤɬɪɨɷɧɟɪɝɟɬɢɤɚ�ɝɥɚɡɚɦɢ�ɦɨɥɨɞɟɠɢ�± ����ª�

�ɝ� Ʉɚɡɚɧɶ��� ɧɚ�9,,, Ɇɟɠɞɭɧɚɪɨɞɧɨɣ�ɦɨɥɨɞɟɠɧɨɣ� ɧɚɭɱɧɨ�ɬɟɯɧɢɱɟɫɤɨɣ� ɤɨɧɮɟɪɟɧ�

ɰɢɢ�©ɗɥɟɤɬɪɨɷɧɟɪɝɟɬɢɤɚ�ɝɥɚɡɚɦɢ ɦɨɥɨɞɟɠɢ�± ����ª��ɝ� ɋɚɦɚɪɚ��

Ʌɢɱɧɵɣ�ɜɤɥɚɞ�ɚɜɬɨɪɚ��ȼɫɟ�ɨɫɧɨɜɧɵɟ�ɩɨɥɨɠɟɧɢɹ�ɞɢɫɫɟɪɬɚɰɢɢ�ɪɚɡɪɚɛɨɬɚɧɵ�

ɚɜɬɨɪɨɦ�ɥɢɱɧɨ��Ⱥɜɬɨɪɭ�ɩɪɢɧɚɞɥɟɠɚɬ�ɦɟɬɨɞɢɤɚ��ɨɫɧɨɜɧɵɟ�ɪɟɲɟɧɢɹ�ɢ�ɧɚɭɱɧɨɟ�ɪɟ�

ɞɚɤɬɢɪɨɜɚɧɢɟ� ɢɡɞɚɧɢɣ� ɩɨɥɧɨɫɬɶɸ�� ȼ� ɩɭɛɥɢɤɚɰɢɹɯ�� ɜɵɩɨɥɧɟɧɧɵɯ� ɜ� ɫɨɚɜɬɨɪɫɬɜɟ��

ɥɢɱɧɵɣ ɜɤɥɚɞ�ɨɰɟɧɢɜɚɟɬɫɹ�ɧɚ�ɭɪɨɜɧɟ��� ��

ɉɭɛɥɢɤɚɰɢɢ� ɋɨɞɟɪɠɚɧɢɟ� ɞɢɫɫɟɪɬɚɰɢɢ� ɧɚɲɥɨ� ɨɬɪɚɠɟɧɢɟ� ɜ� ��� ɪɚɛɨɬɚɯ��

ɜ ɬɨɦ� ɱɢɫɥɟ� ɬɪɟɯ ɫɬɚɬɶɹɯ� ɜ� ɠɭɪɧɚɥɚɯ�� ɪɟɤɨɦɟɧɞɨɜɚɧɧɵɯ� ȼȺɄ� ɊɎ�� ɞɜɭɯ� ɫɬɚɬɶɹɯ�

ɜ ɩɪɨɮɢɥɶɧɵɯ�ɠɭɪɧɚɥɚɯ��ɜɨɫɶɦɢ ɞɨɤɥɚɞɚɯ�ɧɚ�ɦɟɠɞɭɧɚɪɨɞɧɵɯ�ɤɨɧɮɟɪɟɧɰɢɹɯ�

ɋɬɪɭɤɬɭɪɚ�ɢ�ɨɛɴɟɦ�ɪɚɛɨɬɵ� Ⱦɢɫɫɟɪɬɚɰɢɹ�ɫɨɫɬɨɢɬ�ɢɡ�ɜɜɟɞɟɧɢɹ��ɬɪɟɯ�ɪɚɡɞɟ�

ɥɨɜ�ɢ�ɡɚɤɥɸɱɟɧɢɹ��ɢɡɥɨɠɟɧɧɵɯ�ɧɚ���� ɫɬɪɚɧɢɰɚɯ ɦɚɲɢɧɨɩɢɫɧɨɝɨ�ɬɟɤɫɬɚ��ɋɨɞɟɪ�

ɠɢɬ����ɪɢɫɭɧɤɨɜ�����ɬɚɛɥɢɰ��ɫɩɢɫɨɤ�ɢɫɩɨɥɶɡɨɜɚɧɧɵɯ�ɢɫɬɨɱɧɢɤɨɜ�ɢɡ����ɧɚɢɦɟɧɨ�

ɜɚɧɢɣ�ɢ�ɩɹɬɶ ɩɪɢɥɨɠɟɧɢɣ ɧɚ����ɫɬɪɚɧɢɰɚɯ��ɤɨɬɨɪɵɟ�ɫɨɞɟɪɠɚɬ�ɦɚɬɟɪɢɚɥɵ��ɨɬɧɨɫɹ�

ɳɢɟɫɹ�ɤ ɩɪɚɤɬɢɱɟɫɤɨɣ�ɪɟɚɥɢɡɚɰɢɢ�



�

�� ȺɇȺɅɂɁ�ȼɈɉɊɈɋȺ�ɍɉɊȺȼɅȿɇɂə�ɍɌəɀȿɅȿɇɇɕɆɂ�ɊȿɀɂɆȺɆɂ�

ɗɇȿɊȽɈɋɂɋɌȿɆ

���� Ⱥɧɚɥɢɡ�ɡɚɞɚɱ�ɨɩɟɪɚɬɢɜɧɨɝɨ�ɭɩɪɚɜɥɟɧɢɹ�ɪɟɠɢɦɚɦɢ�

ɤɪɭɩɧɵɯ�ɷɧɟɪɝɨɫɢɫɬɟɦ

ɐɟɥɶɸ� ɭɩɪɚɜɥɟɧɢɹ� ɷɥɟɤɬɪɨɷɧɟɪɝɟɬɢɱɟɫɤɨɣ� ɫɢɫɬɟɦɨɣ� ɹɜɥɹɟɬɫɹ� ɞɨɫɬɢɠɟɧɢɟ�

ɧɚɢɛɨɥɶɲɟɝɨ�ɡɧɚɱɟɧɢɹ�ɤɪɢɬɟɪɢɹ�ɷɮɮɟɤɬɢɜɧɨɫɬɢ�ɫ�ɭɱɟɬɨɦ�ɡɚɞɚɧɧɵɯ�ɪɚɧɟɟ�ɨɝɪɚɧɢ�

ɱɟɧɢɣ�� Ⱦɚɧɧɚɹ� ɡɚɞɚɱɚ� ɪɚɡɛɢɜɚɟɬɫɹ� ɧɚ� ɩɨɢɫɤɢ� ɨɩɬɢɦɚɥɶɧɵɯ� ɫɨɫɬɨɹɧɢɣ� ɷɧɟɪɝɨɫɢ�

ɫɬɟɦɵ�ɜ�ɪɚɡɧɵɟ�ɢɧɬɟɪɜɚɥɵ�ɜɪɟɦɟɧɢ��ɍɩɪɚɜɥɟɧɢɟ�ɷɧɟɪɝɨɫɢɫɬɟɦɚɦɢ�ɩɨ ɜɪɟɦɟɧɧɨɦɭ�

ɩɪɨɦɟɠɭɬɤɭ�ɦɨɠɧɨ�ɪɚɡɞɟɥɢɬɶ ɧɚ�ɬɪɢ�ɜɢɞɚ��ɨɩɟɪɚɬɢɜɧɨɟ��ɝɨɞɨɜɨɟ�ɢ ɦɧɨɝɨɥɟɬɧɟɟ�

Ɉɩɟɪɚɬɢɜɧɨɟ�ɭɩɪɚɜɥɟɧɢɟ�ɨɛɥɚɞɚɟɬ�ɫɜɨɟɣ�ɫɩɟɰɢɮɢɤɨɣ�ɜɜɢɞɭ�ɪɚɡɥɢɱɧɨɣ�ɫɤɨ�

ɪɨɫɬɢ� ɩɪɨɬɟɤɚɧɢɹ�ɩɟɪɟɯɨɞɧɵɯ�ɩɪɨɰɟɫɫɨɜ� ɜ� ɷɥɟɤɬɪɢɱɟɫɤɢɯ� ɫɟɬɹɯ��ɉɪɨɞɨɥɠɢɬɟɥɶ�

ɧɨɫɬɶ�ɦɧɨɝɢɯ�ɩɟɪɟɯɨɞɧɵɯ�ɩɪɨɰɟɫɫɨɜ�ɡɚɱɚɫɬɭɸ�ɧɟ�ɩɪɟɜɵɲɚɟɬ�ɧɟɫɤɨɥɶɤɢɯ�ɫɟɤɭɧɞ��

ɚ ɢɧɨɝɞɚ�ɫɨɫɬɚɜɥɹɟɬ�ɞɨɥɢ�ɫɟɤɭɧɞɵ��ɉɪɢɦɟɪɨɦ�ɬɚɤɨɝɨ�ɩɟɪɟɯɨɞɧɨɝɨ�ɩɪɨɰɟɫɫɚ�ɹɜɥɹ�

ɟɬɫɹ�ɤɨɪɨɬɤɨɟ�ɡɚɦɵɤɚɧɢɟ�ɧɚ�ɥɢɧɢɢ�ɷɥɟɤɬɪɨɩɟɪɟɞɚɱɢ��ȼ ɩɨɞɨɛɧɵɯ�ɫɢɬɭɚɰɢɹɯ�ɩɟɪ�

ɫɨɧɚɥ� ɨɪɝɚɧɢɡɚɰɢɣ�� ɨɬɜɟɬɫɬɜɟɧɧɵɯ� ɡɚ� ɨɩɟɪɚɬɢɜɧɨɟ� ɭɩɪɚɜɥɟɧɢɟ� ɷɧɟɪɝɨɫɢɫɬɟɦɨɣ��

ɱɢɫɬɨ�ɮɢɡɢɱɟɫɤɢ�ɧɟ ɜ�ɫɨɫɬɨɹɧɢɢ�ɫɜɨɟɜɪɟɦɟɧɧɨ�ɫɪɟɚɝɢɪɨɜɚɬɶ�ɧɚ�ɬɨ�ɢɥɢ�ɢɧɨɟ�ɜɨɡ�

ɦɭɳɟɧɢɟ� ɜ� ɷɥɟɤɬɪɢɱɟɫɤɨɣ� ɫɟɬɢ�� ɉɨɷɬɨɦɭ� ɞɥɹ� ɷɮɮɟɤɬɢɜɧɨɝɨ� ɪɟɲɟɧɢɹ� ɡɚɞɚɱɢ�

ɭɩɪɚɜɥɟɧɢɹ� ɷɧɟɪɝɨɫɢɫɬɟɦɨɣ� ɩɪɢɦɟɧɹɟɬɫɹ� ɤɨɦɩɥɟɤɫ� ɭɫɬɪɨɣɫɬɜ� ɪɟɥɟɣɧɨɣ� ɡɚɳɢɬɵ�

ɢ ɚɜɬɨɦɚɬɢɤɢ� �ɍɊɁȺ�� ɷɥɟɦɟɧɬɵ� ɤɨɬɨɪɨɝɨ� ɩɪɨɢɡɜɨɞɹɬ� ɩɨɫɬɨɹɧɧɨɟ� ɢɡɦɟɪɟɧɢɟ� ɫɨ�

ɫɬɨɹɧɢɹ�ɫɟɬɢ��ɚɧɚɥɢɡ�ɩɚɪɚɦɟɬɪɨɜ�ɷɥɟɤɬɪɨɷɧɟɪɝɟɬɢɱɟɫɤɨɝɨ�ɪɟɠɢɦɚ�ɢ�ɜɵɞɚɱɭ�ɫɨɨɬ�

ɜɟɬɫɬɜɭɸɳɢɯ�ɭɩɪɚɜɥɹɸɳɢɯ�ɜɨɡɞɟɣɫɬɜɢɣ�ɜ�ɨɬɜɟɬ�ɧɚ�ɬɨ�ɢɥɢ�ɢɧɨɟ�ɢɡɦɟɧɟɧɢɟ�ɜ�ɫɢ�

ɫɬɟɦɟ� Ɉɫɧɨɜɧɵɦ� ɧɚɡɧɚɱɟɧɢɟɦ� ɨɛɨɪɭɞɨɜɚɧɢɹ� ɪɟɥɟɣɧɨɣ� ɡɚɳɢɬɵ� ɢ ɚɜɬɨɦɚɬɢɤɢ�

�ɊɁȺ� ɹɜɥɹɟɬɫɹ�ɩɪɟɞɨɬɜɪɚɳɟɧɢɟ�ɪɚɡɜɢɬɢɹ ɢ�ɥɢɤɜɢɞɚɰɢɹ� ɚɜɚɪɢɣɧɵɯ�ɧɚɪɭɲɟɧɢɣ�ɜ�

ɷɧɟɪɝɨɫɢɫɬɟɦɟ� ɂɧɨɝɞɚ�ɜ�ɪɟɡɭɥɶɬɚɬɟ�ɨɞɧɨɝɨ�ɢɥɢ�ɧɟɫɤɨɥɶɤɢɯ�ɚɜɚɪɢɣɧɵɯ�ɜɨɡɦɭɳɟ�

ɧɢɣ�ɥɨɤɚɥɢɡɨɜɚɬɶ�ɢ�ɩɪɟɞɨɬɜɪɚɬɢɬɶ�ɪɚɡɜɢɬɢɟ�ɚɜɚɪɢɢ�ɧɚ�ɧɚɱɚɥɶɧɨɦ�ɷɬɚɩɟ�ɧɟ�ɭɞɚɟɬ�

ɫɹ�� ɜɫɥɟɞɫɬɜɢɟ�ɱɟɝɨ�ɩɪɨɢɫɯɨɞɢɬ� ɞɚɥɶɧɟɣɲɟɟ�ɪɚɡɜɢɬɢɟ� ɚɜɚɪɢɣɧɨɝɨ�ɩɪɨɰɟɫɫɚ� ɫ�ɜɨ�

ɜɥɟɱɟɧɢɟɦ�ɜ�ɧɟɝɨ�ɜɫɟ ɛɨɥɶɲɟɝɨ�ɤɨɥɢɱɟɫɬɜɚ�ɷɥɟɦɟɧɬɨɜ��Ɉɫɨɛɨ�ɦɚɫɲɬɚɛɧɵɟ�ɚɜɚɪɢɢ�

ɧɨɫɹɬ� ɧɚɡɜɚɧɢɟ� ɫɢɫɬɟɦɧɵɯ� ɚɜɚɪɢɣ� ɜɜɢɞɭ� ɢɯ� ɪɚɫɩɪɨɫɬɪɚɧɟɧɢɹ� ɞɚɥɟɤɨ� ɡɚ� ɩɪɟɞɟɥɵ�

ɥɨɤɚɰɢɢ�ɫ ɩɟɪɜɨɧɚɱɚɥɶɧɵɦ�ɜɨɡɦɭɳɟɧɢɟɦ�
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ɇɟɫɦɨɬɪɹ�ɧɚ�ɬɨ� ɱɬɨ�ɩɪɢɱɢɧɚɦɢ�ɜɨɡɧɢɤɧɨɜɟɧɢɹ�ɚɜɚɪɢɢ�ɦɨɝɭɬ�ɛɵɬɶ�ɚɛɫɨɥɸɬ�

ɧɨ�ɪɚɡɧɵɟ�ɫɨɛɵɬɢɹ��ɚ�ɜɚɪɢɚɧɬɵ�ɞɚɥɶɧɟɣɲɟɝɨ�ɪɚɡɜɢɬɢɹ�ɚɜɚɪɢɣɧɨɝɨ�ɩɪɨɰɟɫɫɚ�ɞɨɫɬɚ�

ɬɨɱɧɨ�ɨɛɲɢɪɧɵ��ɦɨɠɧɨ�ɜɵɞɟɥɢɬɶ�ɧɟɫɤɨɥɶɤɨ�ɨɫɧɨɜɧɵɯ�ɷɬɚɩɨɜ��ɤɨɬɨɪɵɟ�ɢɦɟɸɬ�ɦɟ�

ɫɬɨ�ɜ�ɤɚɠɞɨɣ�ɚɜɚɪɢɢ ɧɟɡɚɜɢɫɢɦɨ�ɨɬ�ɟɟ�ɦɚɫɲɬɚɛɚ��ɩɪɢɱɢɧɵ�ɜɨɡɧɢɤɧɨɜɟɧɢɹ�ɢ�ɩɪɨ�

ɰɟɫɫɚ�ɪɚɡɜɢɬɢɹ�

± ɩɪɟɞɚɜɚɪɢɣɧɨɟ�ɫɨɫɬɨɹɧɢɟ�

± ɢɧɢɰɢɢɪɭɸɳɟɟ�ɫɨɛɵɬɢɟ�

± ɤɚɫɤɚɞɧɨɟ�ɪɚɡɜɢɬɢɟ�ɚɜɚɪɢɢ�

± ɤɨɧɟɱɧɨɟ�ɫɨɫɬɨɹɧɢɟ�

± ɜɨɫɫɬɚɧɨɜɥɟɧɢɟ�

ɉɪɢ� ɷɬɨɦ� ɤɚɫɤɚɞɧɨɟ� ɪɚɡɜɢɬɢɟ� ɚɜɚɪɢɢ� ɦɨɠɧɨ� ɪɚɡɞɟɥɢɬɶ� ɧɚ� ɛɵɫɬɪɭɸ�

ɢ ɦɟɞɥɟɧɧɭɸ� ɮɚɡɵ�� ȼ� ɛɵɫɬɪɭɸ� ɮɚɡɭ� ɩɪɨɰɟɫɫɵ�� ɩɪɨɬɟɤɚɸɳɢɟ� ɜ� ɷɧɟɪɝɨɫɢɫɬɟɦɟ�

ɩɪɨɢɫɯɨɞɹɬ� ɨɱɟɧɶ� ɛɵɫɬɪɨ�� ɜ� ɪɟɡɭɥɶɬɚɬɟ� ɱɟɝɨ� ɨɬɜɟɬɧɭɸ� ɪɟɚɤɰɢɸ ɦɨɠɟɬ� ɜɵɞɚɬɶ�

ɬɨɥɶɤɨ�ɚɜɬɨɦɚɬɢɤɚ��ȼ�ɦɟɞɥɟɧɧɭɸ�ɮɚɡɭ�ɜ�ɬɟɱɟɧɢɟ�ɧɟɤɨɬɨɪɨɝɨ�ɜɪɟɦɟɧɢ�ɫɨɯɪɚɧɹɟɬɫɹ�

ɧɨɪɦɚɥɶɧɨɟ� ɫɨɫɬɨɹɧɢɟ� ɫɟɬɢ�� ɨɬɫɭɬɫɬɜɭɟɬ� ɫɟɪɶɟɡɧɨɟ� ɧɚɪɭɲɟɧɢɟ� ɛɚɥɚɧɫɚ ɚɤɬɢɜɧɨɣ�

ɢ ɪɟɚɤɬɢɜɧɨɣ� ɦɨɳɧɨɫɬɢ�� ɩɪɟɜɵɲɟɧɢɹ� ɪɚɡɥɢɱɧɵɯ� ɤɪɢɬɟɪɢɟɜ� ɦɢɧɢɦɚɥɶɧɵ�� ɉɪɢ�

ɷɬɨɦ� ɜɫɟ� ɩɪɨɰɟɫɫɵ� ɩɪɨɬɟɤɚɸɬ� ɦɟɞɥɟɧɧɨ� ɢ� ɝɥɚɜɧɨɣ ɩɪɨɛɥɟɦɨɣ� ɹɜɥɹɟɬɫɹ� ɦɧɨɠɟ�

ɫɬɜɟɧɧɚɹ�ɩɟɪɟɝɪɭɡɤɚ�ɷɥɟɦɟɧɬɨɜ�ɫɟɬɢ��ɇɚ�ɞɚɧɧɨɦ�ɷɬɚɩɟ�ɧɢɡɤɚɹ ɫɤɨɪɨɫɬɶ�ɩɪɨɬɟɤɚɧɢɹ�

ɚɜɚɪɢɢ� ɩɨɡɜɨɥɹɟɬ� ɪɟɚɥɢɡɨɜɚɬɶ ɨɩɟɪɚɬɢɜɧɵɟ� ɤɨɦɚɧɞɵ�� ɤɨɬɨɪɵɟ� ɦɨɝɭɬ� ɩɪɟɞɨɬɜɪɚ�

ɬɢɬɶ�ɤɚɫɤɚɞɧɨɟ�ɪɚɡɜɢɬɢɟ�ɚɜɚɪɢɢ�>�@�

Ɂɚɱɚɫɬɭɸ� ɚɜɚɪɢɹɦ� ɩɪɟɞɲɟɫɬɜɭɸɬ� ɭɬɹɠɟɥɟɧɧɵɟ� ɪɟɠɢɦɵ�� ɤɨɬɨɪɵɟ� ɞɨɩɭɫɬɢ�

ɦɵ�ɩɨ� ɭɫɥɨɜɢɸ�ɪɚɛɨɬɵ� ɷɥɟɤɬɪɨɨɛɨɪɭɞɨɜɚɧɢɹ ɜ� ɬɟɱɟɧɢɟ� ɨɝɪɚɧɢɱɟɧɧɨɝɨ� ɜɪɟɦɟɧɢ�

Ɉɞɧɚɤɨ� ɞɚɧɧɵɟ� ɪɟɠɢɦɵ� ɤɪɚɣɧɟ� ɧɟɠɟɥɚɬɟɥɶɧɵ� ɬ� ɤ�� ɜ� ɷɬɨɦ� ɫɥɭɱɚɟ ɭɦɟɧɶɲɚɟɬɫɹ�

ɡɚɩɚɫ ɩɪɨɱɧɨɫɬɢ�ɜ�ɷɧɟɪɝɨɫɢɫɬɟɦɟ��Ɉɛɵɱɧɨ�ɭɬɹɠɟɥɟɧɧɵɟ�ɪɟɠɢɦɵ�ɯɚɪɚɤɬɟɪɢɡɭɸɬɫɹ�

ɜɵɯɨɞɨɦ� ɨɞɧɨɝɨ� ɢɥɢ� ɛɨɥɟɟ� ɩɚɪɚɦɟɬɪɨɜ� ɡɚ� ɪɚɦɤɢ� ɞɨɩɭɫɬɢɦɵɯ� ɡɧɚɱɟɧɢɣ�� ɤɚɤ�

ɧɚɩɪɢɦɟɪ�� ɩɟɪɟɝɪɭɡɤɚ� ɨɞɧɨɝɨ� ɢɥɢ� ɧɟɫɤɨɥɶɤɢɯ� ɷɥɟɦɟɧɬɨɜ� ɫɟɱɟɧɢɹ� ɉɟɪɟɝɪɭɡɤɚ�

ɷɥɟɤɬɪɨɨɛɨɪɭɞɨɜɚɧɢɹ�ɢ�ɫɟɬɟɜɵɯ�ɷɥɟɦɟɧɬɨɜ�ɜɨɡɧɢɤɚɟɬ�ɩɪɢ�ɩɨɬɟɪɟ�ɝɟɧɟɪɚɰɢɢ��ɪɨɫɬɟ�

ɧɚɝɪɭɡɤɢ� �ɩɪɢ�ɨɬɫɭɬɫɬɜɢɢ ɝɟɧɟɪɢɪɭɸɳɟɝɨ ɪɟɡɟɪɜɚ�ɜ�ɞɟɮɢɰɢɬɧɨɣ�ɱɚɫɬɢ�ɷɧɟɪɝɨɫɢ�

ɫɬɟɦɵ���ɨɬɤɥɸɱɟɧɢɢ ɨɞɧɨɣ�ɢɥɢ�ɧɟɫɤɨɥɶɤɢɯ�ɩɚɪɚɥɥɟɥɶɧɵɯ�ɫɜɹɡɟɣ�
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ɉɟɪɟɬɨɤɢ� ɦɨɳɧɨɫɬɢ� ɩɨ� ɫɟɬɟɜɵɦ� ɷɥɟɦɟɧɬɚɦ� ɧɟ� ɞɨɥɠɧɵ� ɩɪɟɜɵɲɚɬɶ� ɫɜɨɢɯ�

ɞɥɢɬɟɥɶɧɨ�ɞɨɩɭɫɬɢɦɵɯ ɡɧɚɱɟɧɢɣ��ȼ�ɫɥɭɱɚɟ�ɜɨɡɧɢɤɧɨɜɟɧɢɹ�ɩɟɪɟɝɪɭɡɤɢ�ɨɞɧɨɝɨ�ɢɥɢ�

ɧɟɫɤɨɥɶɤɢɯ� ɫɟɬɟɜɵɯ� ɷɥɟɦɟɧɬɨɜ� ɜɵɩɨɥɧɹɸɬɫɹ� ɦɟɪɨɩɪɢɹɬɢɹ� ɩɨ� ɢɯ� ɪɚɡɝɪɭɡɤɟ�� ɡɚ�

ɝɪɭɡɤɚ�ɩɨ�ɚɤɬɢɜɧɨɣ�ɦɨɳɧɨɫɬɢ�ɝɟɧɟɪɚɬɨɪɨɜ�ɜ�ɞɟɮɢɰɢɬɧɨɣ�ɱɚɫɬɢ��ɢɡɦɟɧɟɧɢɟ�ɬɨɩɨ�

ɥɨɝɢɢ�ɫɟɬɢ��ɫɤɨɪɟɣɲɢɣ�ɜɜɨɞ�ɪɚɛɨɬɭ�ɪɚɧɧɟɟ�ɨɬɤɥɸɱɟɧɧɨɝɨ�ɨɛɨɪɭɞɨɜɚɧɢɹ��ɨɝɪɚɧɢ�

ɱɟɧɢɟ�ɷɥɟɤɬɪɨɫɧɚɛɠɟɧɢɹ�ɩɨɬɪɟɛɢɬɟɥɟɣ��

ȼɜɢɞɭ�ɫɥɨɠɧɨɫɬɢ�ɢ�ɦɧɨɝɨɨɛɪɚɡɢɹ�ɩɪɨɰɟɫɫɨɜ��ɩɪɨɬɟɤɚɸɳɢɯ�ɜ�ɷɧɟɪɝɨɫɢɫɬɟɦɟ

ɢ ɯɚɪɚɤɬɟɪɢɡɭɸɳɢɯɫɹ�ɦɧɨɠɟɫɬɜɨɦ�ɪɚɡɥɢɱɧɵɯ�ɩɚɪɚɦɟɬɪɨɜ� ɧɟɩɪɟɪɵɜɧɨ�ɢɡɦɟɧɹɸ�

ɳɢɯɫɹ� ɜɨ� ɜɪɟɦɟɧɢ�� ɜɵɹɜɥɟɧɢɟ ɩɨɬɟɧɰɢɚɥɶɧɨ� ɨɩɚɫɧɨɝɨ� ɢɡɦɟɧɟɧɢɹ� ɩɚɪɚɦɟɬɪɚ ɪɟ�

ɠɢɦɚ ɹɜɥɹɟɬɫɹ� ɤɪɚɣɧɟ� ɫɥɨɠɧɨɣ ɡɚɞɚɱɟɣ�� ȼɜɢɞɭ� ɷɬɨɝɨ ɜ� ɩɪɚɤɬɢɤɟ� ɩɥɚɧɢɪɨɜɚɧɢɹ�

ɢ ɭɩɪɚɜɥɟɧɢɹ�ɷɥɟɤɬɪɢɱɟɫɤɢɦɢ�ɪɟɠɢɦɚɦɢ�ɢɫɩɨɥɶɡɭɟɬɫɹ�ɪɹɞ�ɤɪɢɬɟɪɢɟɜ��ɫ�ɩɨɦɨɳɶɸ�

ɤɨɬɨɪɵɯ� ɩɪɨɢɫɯɨɞɢɬ� ɨɰɟɧɤɚ� ɪɟɠɢɦɚ� ɷɧɟɪɝɨɫɢɫɬɟɦɵ� ȼ ɪɚɦɤɚɯ� ɢɫɫɥɟɞɨɜɚɧɢɣ�

ɧɚɢɛɨɥɟɟ�ɢɧɬɟɪɟɫɧɵɦɢ�ɹɜɥɹɸɬɫɹ�ɧɚɩɪɹɠɟɧɢɟ�ɜ ɤɨɧɬɪɨɥɶɧɵɯ�ɩɭɧɤɬɚɯ� �Ʉɉ�� ɷɧɟɪ�

ɝɨɫɢɫɬɟɦɵ�� ɫɚɥɶɞɨ�ɩɟɪɟɬɨɤ� ɚɤɬɢɜɧɨɣ�ɦɨɳɧɨɫɬɢ� ɜ ɤɨɧɬɪɨɥɢɪɭɟɦɨɦ� ɫɟɱɟɧɢɢ��ɦɚɤ�

ɫɢɦɚɥɶɧɨ� ɞɨɩɭɫɬɢɦɵɣ� ɩɟɪɟɬɨɤ� ɚɤɬɢɜɧɨɣ� ɦɨɳɧɨɫɬɢ� ɜ� ɤɨɧɬɪɨɥɢɪɭɟɦɨɦ� ɫɟɱɟɧɢɢ�

�ɆȾɉ���ɞɥɢɬɟɥɶɧɨ�ɞɨɩɭɫɬɢɦɚɹ�ɬɨɤɨɜɚɹ�ɧɚɝɪɭɡɤɚ� �ȾȾɌɇ��ɥɢɧɢɣ�ɷɥɟɤɬɪɨɩɟɪɟɞɚɱɢ

ɢ ɷɥɟɤɬɪɨɫɟɬɟɜɨɝɨ�ɨɛɨɪɭɞɨɜɚɧɢɹ�

ɉɨɞ�ɧɚɩɪɹɠɟɧɢɟɦ ɜ�ɤɨɧɬɪɨɥɶɧɵɯ�ɩɭɧɤɬɚɯ�ɷɧɟɪɝɨɫɢɫɬɟɦɵ�ɩɨɧɢɦɚɸɬɫɹ�ɡɧɚ�

ɱɟɧɢɹ�ɭɪɨɜɧɟɣ�ɧɚɩɪɹɠɟɧɢɹ�ɜ�ɧɟɤɨɬɨɪɵɯ�ɜɵɞɟɥɟɧɧɵɯ�ɭɡɥɚɯ�ɷɧɟɪɝɨɫɢɫɬɟɦɵ��ɨɤɚɡɵ�

ɜɚɸɳɢɯ�ɧɚɢɛɨɥɶɲɟɟ�ɜɥɢɹɧɢɟ�ɧɚ�ɭɫɬɨɣɱɢɜɨɫɬɶ�ɧɚɝɪɭɡɤɢ��ɩɨɬɟɪɢ� ɷɥɟɤɬɪɨɷɧɟɪɝɢɢ��

ɩɚɪɚɥɥɟɥɶɧɭɸ� ɪɚɛɨɬɭ� ɷɥɟɤɬɪɨɫɬɚɧɰɢɣ� ɢ� ɱɚɫɬɟɣ� ɫɢɧɯɪɨɧɧɨɣ� ɡɨɧɵ�� ɇɚɩɪɹɠɟɧɢɟ�

ɜ ɤɨɧɬɪɨɥɶɧɵɯ� ɩɭɧɤɬɚɯ� ɩɨɞɞɟɪɠɢɜɚɟɬɫɹ� ɜ� ɫɨɨɬɜɟɬɫɬɜɢɢ� ɫɨ ɫɩɟɰɢɚɥɶɧɨ� ɪɚɡɪɚɛɨ�

ɬɚɧɧɵɦɢ�ɝɪɚɮɢɤɚɦɢ��ɉɨɞɞɟɪɠɚɧɢɟ�ɡɚɞɚɧɧɨɝɨ�ɭɪɨɜɧɹ�ɧɚɩɪɹɠɟɧɢɹ�ɨɛɟɫɩɟɱɢɜɚɟɬɫɹ�

ɡɚ ɫɱɟɬ�ɢɡɦɟɧɟɧɢɹ�

± ɝɟɧɟɪɢɪɭɟɦɨɣ�ɪɟɚɤɬɢɜɧɨɣ�ɦɨɳɧɨɫɬɢ�ɷɥɟɤɬɪɨɫɬɚɧɰɢɣ�

± ɝɟɧɟɪɢɪɭɟɦɨɣ�ɪɟɚɤɬɢɜɧɨɣ�ɦɨɳɧɨɫɬɢ�ɤɨɦɩɟɧɫɢɪɭɸɳɢɯ ɭɫɬɪɨɣɫɬɜ�

± ɤɨɷɮɮɢɰɢɟɧɬɚ�ɬɪɚɧɫɮɨɪɦɚɰɢɢ�ɫɢɥɨɜɵɯ�ɬɪɚɧɫɮɨɪɦɚɬɨɪɨɜ�

Ɉɩɪɟɞɟɥɟɧɢɟ�ɤɨɧɬɪɨɥɶɧɵɯ�ɩɭɧɤɬɨɜ�ɩɪɨɢɡɜɨɞɢɬɫɹ�ɧɚ�ɨɫɧɨɜɚɧɢɢ�ɪɟɡɭɥɶɬɚɬɨɜ�

ɪɚɫɱɟɬɨɜ�ɭɫɬɚɧɨɜɢɜɲɢɯɫɹ ɪɟɠɢɦɨɜ�ɷɥɟɤɬɪɨɷɧɟɪɝɟɬɢɱɟɫɤɨɣ�ɫɢɫɬɟɦɵ� ɩɪɢ�ɷɬɨɦ�ɩɪɨ�

ɜɨɞɢɬɫɹ�ɨɰɟɧɤɚ��ɜɡɚɢɦɧɨɝɨ�ɜɥɢɹɧɢɹ�ɭɪɨɜɧɟɣ�ɧɚɩɪɹɠɟɧɢɹ�ɜ�ɭɡɥɚɯ�ɦɨɞɟɥɢ��ɜɨɡɦɨɠ�



��

ɧɨɫɬɢ�ɢ�ɷɮɮɟɤɬɢɜɧɨɫɬɢ�ɨɫɭɳɟɫɬɜɥɟɧɢɹ�ɨɩɟɪɚɰɢɣ�ɪɟɝɭɥɢɪɨɜɚɧɢɹ�ɧɚɩɪɹɠɟɧɢɹ��ɞɢɚ�

ɩɚɡɨɧɚ�ɢɡɦɟɧɟɧɢɹ�ɭɪɨɜɧɟɣ�ɧɚɩɪɹɠɟɧɢɹ�ɜ�ɭɡɥɚɯ�ɦɨɞɟɥɢ�ɜ�ɩɪɨɰɟɫɫɟ�ɪɟɝɭɥɢɪɨɜɚɧɢɹ�

ȼ� ɫɨɫɬɚɜɥɹɟɦɨɦ ɧɚ� ɨɞɢɧ� ɦɟɫɹɰ� ɝɪɚɮɢɤɟ� ɧɚɩɪɹɠɟɧɢɣ� ɞɥɹ� ɪɚɛɨɱɟɝɨ�

ɢ ɜɵɯɨɞɧɨɝɨ� ɞɧɹ ɫɨɞɟɪɠɚɬɫɹ� ɡɧɚɱɟɧɢɹ� ɜɟɪɯɧɟɣ� ɢ� ɧɢɠɧɟɣ� ɝɪɚɧɢɰɵ� ɧɚɩɪɹɠɟɧɢɹ�

ɜ ɤɨɧɬɪɨɥɶɧɨɦ�ɩɭɧɤɬɟ �ɬɚɛɥɢɰɚ ������

Ɍɚɛɥɢɰɚ ��� ± ɉɪɢɦɟɪ�ɝɪɚɮɢɤɚ�ɧɚɩɪɹɠɟɧɢɣ�Ʉɉ

Ʉɉ 8Ⱥɜɚɪ 8PLQ 8ɇɉɉ 8ɭɫɬ 8ȼɉɉ 8PD[
ɍɡɟɥ�ʋ � �� �� ��� ����� ��� ���
ɍɡɟɥ�ʋ � �� �� ��� ����� ��� ���
ɍɡɟɥ�ʋ � �� �� ��� ����� ��� ���
ɍɡɟɥ�ʋ � �� �� ��� ����� ��� ���
ɍɡɟɥ�ʋ � �� �� ��� ����� ��� ���
ɍɡɟɥ�ʋ � �� �� ��� ����� ��� ���
ɍɡɟɥ�ʋ � �� �� ��� ��� ��� ���

ɉɨɞ�ɦɚɤɫɢɦɚɥɶɧɨ�ɞɨɩɭɫɬɢɦɵɦ ɩɟɪɟɬɨɤɨɦ ɦɨɳɧɨɫɬɢ�ɜ ɤɨɧɬɪɨɥɢɪɭɟɦɨɦ ɫɟ�

ɱɟɧɢɢ ɩɨɞɪɚɡɭɦɟɜɚɸɬ� ɬɚɤɨɟ� ɫɭɦɦɚɪɧɨɟ� ɡɧɚɱɟɧɢɟ� ɩɟɪɟɬɨɤɚ� ɚɤɬɢɜɧɨɣ� ɦɨɳɧɨɫɬɢ

ɜ ɫɟɱɟɧɢɢ �ɝɪɭɩɩɟ ɫɟɬɟɜɵɯ�ɷɥɟɦɟɧɬɨɜ��ɨɬɤɥɸɱɟɧɢɟ�ɤɨɬɨɪɵɯ�ɩɪɢɜɟɞɟɬ�ɤ�ɜɵɞɟɥɟɧɢɸ�

ɱɚɫɬɢ�ɷɧɟɪɝɨɫɢɫɬɟɦɵ�ɧɚ�ɢɡɨɥɢɪɨɜɚɧɧɭɸ�ɪɚɛɨɬɭ� ɜ�ɧɨɪɦɚɥɶɧɨɦ�ɪɟɠɢɦɟ��ɩɪɢ�ɤɨɬɨ�

ɪɨɦ ɜ� ɫɥɭɱɚɟ� ɧɨɪɦɚɬɢɜɧɨɝɨ� ɜɨɡɦɭɳɟɧɢɹ� ɜ� ɩɨɫɥɟɚɜɚɪɢɣɧɨɣ� ɫɯɟɦɟ� ɛɭɞɭɬ� ɜɵɩɨɥ�

ɧɹɬɶɫɹ�ɭɫɥɨɜɢɹ�ɫɬɚɬɢɱɟɫɤɨɣ�ɢ�ɞɢɧɚɦɢɱɟɫɤɨɣ�ɭɫɬɨɣɱɢɜɨɫɬɢ��

ɉɨɞ� ɧɨɪɦɚɬɢɜɧɵɦɢ� ɜɨɡɦɭɳɟɧɢɹɦɢ� ɩɨɧɢɦɚɸɬɫɹ� ɧɚɢɛɨɥɟɟ� ɬɹɠɟɥɵɟ� ɜɨɡɦɭ�

ɳɟɧɢɹ� ɤɨɬɨɪɵɟ�ɧɟɨɛɯɨɞɢɦɨ�ɭɱɢɬɵɜɚɬɶ�ɩɨ�ɭɫɥɨɜɢɹɦ ɭɫɬɨɣɱɢɜɨɫɬɢ�ɷɧɟɪɝɨɫɢɫɬɟɦ��

Ⱦɥɹ�ɤɚɠɞɨɝɨ�ɡɧɚɱɟɧɢɹ�ɆȾɉ�ɞɨɥɠɧɵ�ɜɵɩɨɥɧɹɬɶɫɹ�ɫɥɟɞɭɸɳɢɟ�ɭɫɥɨɜɢɹ�

�� Ʉɨɷɮɮɢɰɢɟɧɬ� ɡɚɩɚɫɚ� ɫɬɚɬɢɱɟɫɤɨɣ ɚɩɟɪɢɨɞɢɱɟɫɤɨɣ� ɭɫɬɨɣɱɢɜɨɫɬɢ�

ɩɨ ɚɤɬɢɜɧɨɣ� ɦɨɳɧɨɫɬɢ� ɜ� ɤɨɧɬɪɨɥɢɪɭɟɦɨɦ� ɫɟɱɟɧɢɢ� ɜ� ɧɨɪɦɚɥɶɧɨɣ� �ɪɟɦɨɧɬɧɨɣ��

ɫɯɟɦɟ ± ɧɟ�ɦɟɧɟɟ������

ɧɨɩɪɟɞɧɨɩɪɟɞɡɚɩɞɨɩ 3333.3 '�u '�u� ������ �� �� �����

ɝɞɟ� �ɞɨɩ3 ± ɞɨɩɭɫɬɢɦɵɣ� ɩɟɪɟɬɨɤ� ɚɤɬɢɜɧɨɣ� ɦɨɳɧɨɫɬɢ� ɩɨ� ɤɪɢɬɟɪɢɸ� ɨɛɟɫɩɟɱɟɧɢɹ

ɧɨɪɦɚɬɢɜɧɨɝɨ���� ���ɤɨɷɮɮɢɰɢɟɧɬɚ�ɡɚɩɚɫɚ�ɫɬɚɬɢɱɟɫɤɨɣ�ɚɩɟɪɢɨɞɢɱɟɫɤɨɣ�ɭɫɬɨɣɱɢ�

ɜɨɫɬɢ�ɩɨ�ɚɤɬɢɜɧɨɣ�ɦɨɳɧɨɫɬɢ�ɜ�ɤɨɧɬɪɨɥɢɪɭɟɦɨɦ�ɫɟɱɟɧɢɢ�ɜ�ɧɨɪɦɚɥɶɧɨɣ� �ɪɟɦɨɧɬ�

ɧɨɣ�� ɫɯɟɦɟ �Ɇȼɬ��� �ɡɚɩ. ± ɧɨɪɦɚɬɢɜɧɵɣ� ��� ��� ɤɨɷɮɮɢɰɢɟɧɬ� ɡɚɩɚɫɚ� ɫɬɚɬɢɱɟɫɤɨɣ�



��

ɚɩɟɪɢɨɞɢɱɟɫɤɨɣ�ɭɫɬɨɣɱɢɜɨɫɬɢ�ɩɨ�ɚɤɬɢɜɧɨɣ�ɦɨɳɧɨɫɬɢ�� ɩɪɟɞ3 ± ɩɪɟɞɟɥɶɧɵɣ�ɩɨ�ɫɬɚ�

ɬɢɱɟɫɤɨɣ�ɚɩɟɪɢɨɞɢɱɟɫɤɨɣ�ɭɫɬɨɣɱɢɜɨɫɬɢ�ɩɟɪɟɬɨɤ�ɚɤɬɢɜɧɨɣ�ɦɨɳɧɨɫɬɢ�ɜ�ɤɨɧɬɪɨɥɢ�

ɪɭɟɦɨɦ�ɫɟɱɟɧɢɢ �Ɇȼɬ�� ɧɨ3 ± ɧɟɪɟɝɭɥɹɪɧɵɟ�ɨɬɤɥɨɧɟɧɢɹ ɚɤɬɢɜɧɨɣ�ɦɨɳɧɨɫɬɢ�

Ʉɨɷɮɮɢɰɢɟɧɬ� ɡɚɩɚɫɚ� ɫɬɚɬɢɱɟɫɤɨɣ� ɭɫɬɨɣɱɢɜɨɫɬɢ� ɩɨ� ɧɚɩɪɹɠɟɧɢɸ� ɜ� ɭɡɥɚɯ�

ɧɚɝɪɭɡɤɢ�ɜ�ɧɨɪɦɚɥɶɧɨɣ��ɪɟɦɨɧɬɧɨɣ��ɫɯɟɦɟ ± ɧɟ�ɦɟɧɟɟ������

ɧɨɞɨɩɞɨɩ 3833 '� ��� � �����

ɝɞɟ� �ɞɨɩ3 ± ɞɨɩɭɫɬɢɦɵɣ�ɩɟɪɟɬɨɤ� ɚɤɬɢɜɧɨɣ�ɦɨɳɧɨɫɬɢ� ɜ� ɤɨɧɬɪɨɥɢɪɭɟɦɨɦ� ɫɟɱɟɧɢɢ�

ɩɨ ɤɪɢɬɟɪɢɸ�ɨɛɟɫɩɟɱɟɧɢɹ�ɧɨɪɦɚɬɢɜɧɨɝɨ���� ���ɤɨɷɮɮɢɰɢɟɧɬɚ�ɡɚɩɚɫɚ�ɫɬɚɬɢɱɟɫɤɨɣ�

ɭɫɬɨɣɱɢɜɨɫɬɢ� ɩɨ� ɧɚɩɪɹɠɟɧɢɸ� ɜ� ɭɡɥɚɯ� ɧɚɝɪɭɡɤɢ� ɜ� ɧɨɪɦɚɥɶɧɨɣ� �ɪɟɦɨɧɬɧɨɣ�� ɫɯɟ�

ɦɟ �Ɇȼɬ��� ɞɨɩ8 ± ɞɨɩɭɫɬɢɦɨɟ�ɧɚɩɪɹɠɟɧɢɟ�ɜ�ɭɡɥɟ�ɧɚɝɪɭɡɤɢ�ɜ�ɧɨɪɦɚɥɶɧɨɣ��ɪɟɦɨɧɬ�

ɧɨɣ�� ɫɯɟɦɟ �ɤȼ��� �� ɞɨɩ83 ± ɩɟɪɟɬɨɤ� ɚɤɬɢɜɧɨɣ�ɦɨɳɧɨɫɬɢ� ɜ�ɤɨɧɬɪɨɥɢɪɭɟɦɨɦ�ɫɟɱɟ�

ɧɢɢ��ɫɨɨɬɜɟɬɫɬɜɭɸɳɢɣ�ɞɨɩɭɫɬɢɦɨɦɭ�ɧɚɩɪɹɠɟɧɢɸ�ɜ�ɤɨɧɬɪɨɥɢɪɭɟɦɵɯ�ɭɡɥɚɯ �Ɇȼɬ��

ɉɨɢɫɤ� ɜɟɥɢɱɢɧɵ ɞɨɩɭɫɬɢɦɨɝɨ� ɧɚɩɪɹɠɟɧɢɹ� ɜ� ɭɡɥɟ� ɧɚɝɪɭɡɤɢ� ɜ� ɧɨɪɦɚɥɶɧɨɣ�

�ɪɟɦɨɧɬɧɨɣ��ɫɯɟɦɟ��ɩɨ�ɤɨɬɨɪɨɣ�ɨɩɪɟɞɟɥɹɟɬɫɹ�ɞɨɩɭɫɬɢɦɵɣ�ɩɟɪɟɬɨɤ�ɚɤɬɢɜɧɨɣ�ɦɨɳ�

ɧɨɫɬɢ�ɜ�ɫɟɱɟɧɢɢ� ɩɪɨɢɡɜɨɞɢɬɫɹ�ɫɥɟɞɭɸɳɢɦ�ɨɛɪɚɡɨɦ�

������� �
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ɡɚɩ

ɤɪ
ɞɨɩ
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8  

�
 � �����

ɝɞɟ� ɤɪ8 ± ɤɪɢɬɢɱɟɫɤɨɟ� ɧɚɩɪɹɠɟɧɢɟ� ɜ� ɭɡɥɟ� ɧɚɝɪɭɡɤɢ �ɤȼ��� �ɡɚɩ. ± ɧɨɪɦɚɬɢɜɧɵɣ�

��� ��� ɤɨɷɮɮɢɰɢɟɧɬ� ɡɚɩɚɫɚ� ɫɬɚɬɢɱɟɫɤɨɣ� ɭɫɬɨɣɱɢɜɨɫɬɢ� ɩɨ� ɧɚɩɪɹɠɟɧɢɸ� ɜ� ɭɡɥɟ�

ɧɚɝɪɭɡɤɢ��Ʉɪɢɬɢɱɟɫɤɨɟ�ɧɚɩɪɹɠɟɧɢɟ�ɜ�ɭɡɥɟ�ɧɚɝɪɭɡɤɢ�ɫɨɨɬɜɟɬɫɬɜɭɟɬ�ɝɪɚɧɢɰɟ�ɫɬɚɬɢ�

ɱɟɫɤɨɣ�ɭɫɬɨɣɱɢɜɨɫɬɢ�ɷɥɟɤɬɪɨɞɜɢɝɚɬɟɥɶɧɨɣ�ɧɚɝɪɭɡɤɢ��ɉɪɢ�ɨɬɫɭɬɫɬɜɢɢ�ɬɨɱɧɵɯ�ɞɚɧ�

ɧɵɯ� ɜɟɥɢɱɢɧɚ ɤɪɢɬɢɱɟɫɤɨɝɨ� ɧɚɩɪɹɠɟɧɢɹ� ɜ� ɭɡɥɚɯ� ɧɚɝɪɭɡɤɢ� ��� ɤȼ ɩɪɢɧɢɦɚɟɬɫɹ�

ɪɚɜɧɨɣ

ɧɨɦɤɪ 88 u ��� � �����

ɝɞɟ� ɧɨɦ8 ± ɧɨɦɢɧɚɥɶɧɨɟ�ɧɚɩɪɹɠɟɧɢɟ�ɷɥɟɤɬɪɢɱɟɫɤɨɣ�ɫɟɬɢ �ɤȼ��

�� Ʉɨɷɮɮɢɰɢɟɧɬ� ɡɚɩɚɫɚ� ɫɬɚɬɢɱɟɫɤɨɣ� ɚɩɟɪɢɨɞɢɱɟɫɤɨɣ� ɭɫɬɨɣɱɢɜɨɫɬɢ�

ɩɨ ɚɤɬɢɜɧɨɣ� ɦɨɳɧɨɫɬɢ� ɜ� ɤɨɧɬɪɨɥɢɪɭɟɦɨɦ� ɫɟɱɟɧɢɢ� ɜ� ɩɨɫɥɟɚɜɚɪɢɣɧɵɯ� ɪɟɠɢɦɚɯ�

ɩɪɢ�ɧɨɪɦɚɬɢɜɧɵɯ�ɜɨɡɦɭɳɟɧɢɹɯ ± ɧɟ�ɦɟɧɟɟ������



��

ɉȺɧɨɚɜɩɚɜɞɞɨɩ 33333 '�'� �� ��� � �����

ɝɞɟ� �ɞɨɩ3 ± ɞɨɩɭɫɬɢɦɵɣ� ɩɟɪɟɬɨɤ� ɚɤɬɢɜɧɨɣ� ɦɨɳɧɨɫɬɢ� ɩɨ� ɤɪɢɬɟɪɢɸ� ɨɛɟɫɩɟɱɟɧɢɹ�

ɧɨɪɦɚɬɢɜɧɨɝɨ� �� ��� ɤɨɷɮɮɢɰɢɟɧɬɚ� ɡɚɩɚɫɚ� ɫɬɚɬɢɱɟɫɤɨɣ� ɚɩɟɪɢɨɞɢɱɟɫɤɨɣ� ɭɫɬɨɣɱɢ�

ɜɨɫɬɢ�ɩɨ�ɚɤɬɢɜɧɨɣ�ɦɨɳɧɨɫɬɢ�ɜ�ɤɨɧɬɪɨɥɢɪɭɟɦɨɦ�ɫɟɱɟɧɢɢ�ɜ ɩɨɫɥɟɚɜɚɪɢɣɧɨɦ�ɪɟɠɢ�

ɦɟ �Ɇȼɬ��� ɚɜɞ3 � ± ɩɟɪɟɬɨɤ�ɚɤɬɢɜɧɨɣ�ɦɨɳɧɨɫɬɢ�ɜ ɤɨɧɬɪɨɥɢɪɭɟɦɨɦ�ɫɟɱɟɧɢɢ�ɜ�ɞɨɚɜɚ�

ɪɢɣɧɨɦ�ɪɟɠɢɦɟ �Ɇȼɬ��� ɚɜɩ3 � ± ɩɟɪɟɬɨɤ�ɚɤɬɢɜɧɨɣ�ɦɨɳɧɨɫɬɢ�ɜ�ɤɨɧɬɪɨɥɢɪɭɟɦɨɦ�ɫɟ�

ɱɟɧɢɢ� ɜ� ɩɨɫɥɟɚɜɚɪɢɣɧɨɦ� ɪɟɠɢɦɟ� ɩɨɫɥɟ� ɧɨɪɦɚɬɢɜɧɨɝɨ� ɜɨɡɦɭɳɟɧɢɹ �Ɇȼɬ���

�� �� ɚɜɩɚɜɞ 33 ± ɩɟɪɟɬɨɤ�ɚɤɬɢɜɧɨɣ�ɦɨɳɧɨɫɬɢ�ɜ ɤɨɧɬɪɨɥɢɪɭɟɦɨɦ�ɫɟɱɟɧɢɢ�ɜ�ɞɨɚɜɚɪɢɣ�

ɧɨɦ�ɪɟɠɢɦɟ�� ɫɨɨɬɜɟɬɫɬɜɭɸɳɢɣ�ɩɟɪɟɬɨɤɭ� ɚɤɬɢɜɧɨɣ�ɦɨɳɧɨɫɬɢ� ɜ� ɤɨɧɬɪɨɥɢɪɭɟɦɨɦ�

ɫɟɱɟɧɢɢ� ɜ� ɩɨɫɥɟɚɜɚɪɢɣɧɨɦ� ɪɟɠɢɦɟ� ɩɨɫɥɟ� ɧɨɪɦɚɬɢɜɧɨɝɨ� ɜɨɡɦɭɳɟɧɢɹ �Ɇȼɬ���

ɉȺ3' ± ɩɪɢɪɚɳɟɧɢɟ�ɞɨɩɭɫɬɢɦɨɝɨ�ɩɟɪɟɬɨɤɚ�ɚɤɬɢɜɧɨɣ�ɦɨɳɧɨɫɬɢ�ɜ�ɤɨɧɬɪɨɥɢɪɭɟɦɨɦ�

ɫɟɱɟɧɢɢ�ɡɚ�ɫɱɟɬ�ɪɟɚɥɢɡɚɰɢɢ�ɭɩɪɚɜɥɹɸɳɢɯ�ɜɨɡɞɟɣɫɬɜɢɣ�ɨɬ�ɭɫɬɪɨɣɫɬɜ�ɢ�ɤɨɦɩɥɟɤɫɨɜ�

ɩɪɨɬɢɜɨɚɜɚɪɢɣɧɨɣ�ɚɜɬɨɦɚɬɢɤɢ �Ɇȼɬ��

ȼɟɥɢɱɢɧɚ� ɩɟɪɟɬɨɤɚ� ɚɤɬɢɜɧɨɣ� ɦɨɳɧɨɫɬɢ� ɜ� ɤɨɧɬɪɨɥɢɪɭɟɦɨɦ� ɫɟɱɟɧɢɢ�

ɜ ɩɨɫɥɟɚɜɚɪɢɣɧɨɦ�ɪɟɠɢɦɟ�ɩɨɫɥɟ�ɧɨɪɦɚɬɢɜɧɨɝɨ�ɜɨɡɦɭɳɟɧɢɹ�� ɚɜɩ3 � ���ɨɬɧɨɫɢɬɟɥɶɧɨ�

ɤɨɬɨɪɨɣ� ɞɨɥɠɟɧ� ɪɚɫɫɱɢɬɵɜɚɬɶɫɹ� ɩɟɪɟɬɨɤ� ɚɤɬɢɜɧɨɣ�ɦɨɳɧɨɫɬɢ� ɜ� ɤɨɧɬɪɨɥɢɪɭɟɦɨɦ�

ɫɟɱɟɧɢɢ�ɜ�ɞɨɚɜɚɪɢɣɧɨɦ�ɪɟɠɢɦɟ�� ɚɜɞ3 � �� ɨɩɪɟɞɟɥɹɟɬɫɹ�ɩɨ�ɮɨɪɦɭɥɟ

ɩɪɟɞ
ɚɜɩ

ɩɪɟɞ
ɚɜɩɡɚɩɚɜɩ 33.3 ���� ������� u u� � �����

ɝɞɟ� �ɡɚɩ. ± ɧɨɪɦɚɬɢɜɧɵɣ�������ɤɨɷɮɮɢɰɢɟɧɬ�ɡɚɩɚɫɚ�ɫɬɚɬɢɱɟɫɤɨɣ�ɚɩɟɪɢɨɞɢɱɟɫɤɨɣ�

ɭɫɬɨɣɱɢɜɨɫɬɢ�ɩɨ�ɚɤɬɢɜɧɨɣ�ɦɨɳɧɨɫɬɢ�� ɩɪɟɞ
ɚɜɩ3 � ± ɩɪɟɞɟɥɶɧɵɣ�ɩɨ�ɫɬɚɬɢɱɟɫɤɨɣ ɚɩɟɪɢɨ�

ɞɢɱɟɫɤɨɣ� ɭɫɬɨɣɱɢɜɨɫɬɢ� ɩɟɪɟɬɨɤ� ɚɤɬɢɜɧɨɣ� ɦɨɳɧɨɫɬɢ� ɜ� ɤɨɧɬɪɨɥɢɪɭɟɦɨɦ� ɫɟɱɟɧɢɢ�

ɜ ɩɨɫɥɟɚɜɚɪɢɣɧɨɦ�ɪɟɠɢɦɟ�ɩɨɫɥɟ�ɧɨɪɦɚɬɢɜɧɨɝɨ�ɜɨɡɦɭɳɟɧɢɹ �Ɇȼɬ��

�� Ʉɨɷɮɮɢɰɢɟɧɬ� ɡɚɩɚɫɚ� ɫɬɚɬɢɱɟɫɤɨɣ� ɭɫɬɨɣɱɢɜɨɫɬɢ� ɩɨ� ɧɚɩɪɹɠɟɧɢɸ� ɜ� ɭɡɥɚɯ�

ɧɚɝɪɭɡɤɢ�ɜ�ɩɨɫɥɟɚɜɚɪɢɣɧɵɯ�ɪɟɠɢɦɚɯ�ɩɪɢ�ɧɨɪɦɚɬɢɜɧɵɯ�ɜɨɡɦɭɳɟɧɢɹɯ ± ɧɟ�ɦɟɧɟɟ�

�����

ɉȺɧɨ
ɞɨɩ
ɚɜɩɚɜɞɞɨɩ 33833 '�'� �� ��� �� �����

ɝɞɟ� �ɞɨɩ3 ± ɞɨɩɭɫɬɢɦɵɣ� ɩɟɪɟɬɨɤ� ɚɤɬɢɜɧɨɣ� ɦɨɳɧɨɫɬɢ� ɩɨ� ɤɪɢɬɟɪɢɸ� ɨɛɟɫɩɟɱɟɧɢɹ�

ɧɨɪɦɚɬɢɜɧɨɝɨ� ������� ɤɨɷɮɮɢɰɢɟɧɬɚ� ɡɚɩɚɫɚ� ɫɬɚɬɢɱɟɫɤɨɣ� ɭɫɬɨɣɱɢɜɨɫɬɢ�ɩɨ� ɧɚɩɪɹ�
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ɠɟɧɢɸ� ɜ� ɭɡɥɚɯ� ɧɚɝɪɭɡɤɢ� ɜ� ɤɨɧɬɪɨɥɢɪɭɟɦɨɦ� ɫɟɱɟɧɢɢ� ɜ� ɩɨɫɥɟɚɜɚɪɢɣɧɨɦ� ɪɟɠɢ�

ɦɟ �Ɇȼɬ��� ɚɜɞ3 � ± ɩɟɪɟɬɨɤ�ɚɤɬɢɜɧɨɣ�ɦɨɳɧɨɫɬɢ�ɜ�ɤɨɧɬɪɨɥɢɪɭɟɦɨɦ�ɫɟɱɟɧɢɢ�ɜ�ɞɨɚɜɚ�

ɪɢɣɧɨɦ�ɪɟɠɢɦɟ �Ɇȼɬ��� ɞɨɩ
ɚɜɩ8 � ± ɞɨɩɭɫɬɢɦɨɟ�ɧɚɩɪɹɠɟɧɢɟ�ɜ�ɭɡɥɟ�ɧɚɝɪɭɡɤɢ�ɜ�ɩɨɫɥɟ�

ɚɜɚɪɢɣɧɨɦ�ɪɟɠɢɦɟ �ɤȼ��� �� ��
ɞɨɩ
ɚɜɩɚɜɞ 83 ± ɩɟɪɟɬɨɤ�ɚɤɬɢɜɧɨɣ�ɦɨɳɧɨɫɬɢ�ɜ�ɤɨɧɬɪɨɥɢɪɭ�

ɟɦɨɦ� ɫɟɱɟɧɢɢ� ɜ� ɞɨɚɜɚɪɢɣɧɨɦ� ɪɟɠɢɦɟ�� ɫɨɨɬɜɟɬɫɬɜɭɸɳɢɣ� ɞɨɩɭɫɬɢɦɨɦɭ� ɧɚɩɪɹɠɟ�

ɧɢɸ� ɜ ɤɨɧɬɪɨɥɢɪɭɟɦɵɯ� ɭɡɥɚɯ� ɜ� ɩɨɫɥɟɚɜɚɪɢɣɧɵɯ� ɪɟɠɢɦɚɯ� ɩɨɫɥɟ� ɧɨɪɦɚɬɢɜɧɵɯ�

ɜɨɡɦɭɳɟɧɢɣ �Ɇȼɬ���ɉɪɢ�ɷɬɨɦ�ɜɟɥɢɱɢɧɚ ɞɨɩɭɫɬɢɦɨɝɨ�ɧɚɩɪɹɠɟɧɢɹ�ɜ�ɭɡɥɟ�ɧɚɝɪɭɡɤɢ�

ɜ�ɩɨɫɥɟɚɜɚɪɢɣɧɨɦ�ɪɟɠɢɦɟ��ɩɨ�ɤɨɬɨɪɨɣ�ɨɩɪɟɞɟɥɹɟɬɫɹ�ɞɨɩɭɫɬɢɦɵɣ�ɩɟɪɟɬɨɤ�ɚɤɬɢɜ�

ɧɨɣ�ɦɨɳɧɨɫɬɢ�ɜ�ɤɨɧɬɪɨɥɢɪɭɟɦɨɦ�ɫɟɱɟɧɢɢ� ɧɚɯɨɞɢɬɫɹ�ɫɥɟɞɭɸɳɢɦ�ɨɛɪɚɡɨɦ�

������ �
�

ɤɪ

ɡɚɩ

ɤɪɞɨɩ
ɚɜɩ

8

.

8
8  

�
 �� �����

ɝɞɟ� �ɡɚɩ. ± ɧɨɪɦɚɬɢɜɧɵɣ� ��� ��� ɤɨɷɮɮɢɰɢɟɧɬ� ɡɚɩɚɫɚ� ɫɬɚɬɢɱɟɫɤɨɣ� ɭɫɬɨɣɱɢɜɨɫɬɢ�

ɩɨ ɧɚɩɪɹɠɟɧɢɸ�ɜ�ɭɡɥɟ�ɧɚɝɪɭɡɤɢ�

�� Ɉɬɫɭɬɫɬɜɢɟ� ɧɚɪɭɲɟɧɢɹ� ɞɢɧɚɦɢɱɟɫɤɨɣ� ɭɫɬɨɣɱɢɜɨɫɬɢ� ɩɪɢ� ɧɨɪɦɚɬɢɜɧɵɯ�

ɜɨɡɦɭɳɟɧɢɹɯ�

ɧɨ
ɩɪɟɞ
ɞɢɧɞɨɩ 333 '� � � �����

ɝɞɟ� �ɞɨɩ3 ± ɞɨɩɭɫɬɢɦɵɣ� ɩɟɪɟɬɨɤ� ɚɤɬɢɜɧɨɣ� ɦɨɳɧɨɫɬɢ� ɩɨ� ɤɪɢɬɟɪɢɸ� ɨɛɟɫɩɟɱɟɧɢɹ�

ɞɢɧɚɦɢɱɟɫɤɨɣ�ɭɫɬɨɣɱɢɜɨɫɬɢ�ɝɟɧɟɪɢɪɭɸɳɟɝɨ�ɨɛɨɪɭɞɨɜɚɧɢɹ�ɷɥɟɤɬɪɨɫɬɚɧɰɢɣ�ɜ�ɩɨ�

ɫɥɟɚɜɚɪɢɣɧɨɦ�ɪɟɠɢɦɟ �Ɇȼɬ��� ɩɪɟɞ
ɞɢɧ3 ± ɩɪɟɞɟɥɶɧɵɣ�ɩɨ�ɞɢɧɚɦɢɱɟɫɤɨɣ�ɭɫɬɨɣɱɢɜɨɫɬɢ�

ɩɟɪɟɬɨɤ�ɚɤɬɢɜɧɨɣ�ɦɨɳɧɨɫɬɢ�ɜ�ɤɨɧɬɪɨɥɢɪɭɟɦɨɦ�ɫɟɱɟɧɢɢ �Ɇȼɬ��

�� Ɍɨɤɨɜɵɟ� ɧɚɝɪɭɡɤɢ� ɷɥɟɤɬɪɨɫɟɬɟɜɨɝɨ� ɢ� ɝɟɧɟɪɢɪɭɸɳɟɝɨ� ɨɛɨɪɭɞɨɜɚɧɢɹ�

ɧɟ ɩɪɟɜɵɲɚɸɬ�ɞɥɢɬɟɥɶɧɨ�ɞɨɩɭɫɬɢɦɵɯ�ɡɧɚɱɟɧɢɣ�ɜ�ɧɨɪɦɚɥɶɧɨɣ��ɪɟɦɨɧɬɧɨɣ��ɫɯɟɦɟ�

ɢ ɚɜɚɪɢɣɧɨ�ɞɨɩɭɫɬɢɦɵɯ� �ɧɚ� ɜɪɟɦɹ����ɦɢɧ�� ɡɧɚɱɟɧɢɣ�ɜ�ɩɨɫɥɟɚɜɚɪɢɣɧɵɯ�ɪɟɠɢɦɚɯ�

ɩɪɢ�ɧɨɪɦɚɬɢɜɧɵɯ�ɜɨɡɦɭɳɟɧɢɹɯ�

ɉȺɧɨ
ɞɨɩ
ɚɜɩɚɜɞɞɨɩ 33,33 '�'� �� ��� � ������

ɝɞɟ� �ɞɨɩ3 ± ɞɨɩɭɫɬɢɦɵɣ� ɩɟɪɟɬɨɤ� ɚɤɬɢɜɧɨɣ� ɦɨɳɧɨɫɬɢ� ɩɨ� ɤɪɢɬɟɪɢɸ� ɨɛɟɫɩɟɱɟɧɢɹ�

ɞɨɩɭɫɬɢɦɨɣ�ɬɨɤɨɜɨɣ�ɧɚɝɪɭɡɤɢ�ɥɢɧɢɣ�ɷɥɟɤɬɪɨɩɟɪɟɞɚɱɢ�ɢ�ɷɥɟɤɬɪɨɫɟɬɟɜɨɝɨ�ɨɛɨɪɭɞɨ�

ɜɚɧɢɹ�ɜ�ɩɨɫɥɟɚɜɚɪɢɣɧɵɯ�ɪɟɠɢɦɚɯ�ɩɨɫɥɟ�ɧɨɪɦɚɬɢɜɧɵɯ�ɜɨɡɦɭɳɟɧɢɣ �Ɇȼɬ��� ɚɜɞ3 � ±
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ɩɟɪɟɬɨɤ� ɚɤɬɢɜɧɨɣ� ɦɨɳɧɨɫɬɢ� ɜ� ɤɨɧɬɪɨɥɢɪɭɟɦɨɦ� ɫɟɱɟɧɢɢ� ɜ� ɞɨɚɜɚɪɢɣɧɨɦ� ɪɟɠɢ�

ɦɟ �Ɇȼɬ��� ɞɨɩ
ɚɜɩ, � ± ɞɨɩɭɫɬɢɦɚɹ�ɬɨɤɨɜɚɹ�ɧɚɝɪɭɡɤɚ�ɥɢɧɢɣ�ɷɥɟɤɬɪɨɩɟɪɟɞɚɱɢ�ɢ�ɷɥɟɤɬɪɨ�

ɫɟɬɟɜɨɝɨ�ɨɛɨɪɭɞɨɜɚɧɢɹ�ɜ�ɩɨɫɥɟɚɜɚɪɢɣɧɨɦ�ɪɟɠɢɦɟ �Ⱥ�� �� ��
ɞɨɩ
ɚɜɩɚɜɞ ,3 ± ɩɟɪɟɬɨɤ�ɚɤɬɢɜ�

ɧɨɣ�ɦɨɳɧɨɫɬɢ�ɜ�ɤɨɧɬɪɨɥɢɪɭɟɦɨɦ�ɫɟɱɟɧɢɢ�ɜ�ɞɨɚɜɚɪɢɣɧɨɦ�ɪɟɠɢɦɟ��ɫɨɨɬɜɟɬɫɬɜɭɸ�

ɳɢɣ� ɞɨɩɭɫɬɢɦɨɣ� ɬɨɤɨɜɨɣ� ɧɚɝɪɭɡɤɟ� ɥɢɧɢɣ� ɷɥɟɤɬɪɨɩɟɪɟɞɚɱɢ� ɢ� ɷɥɟɤɬɪɨɫɟɬɟɜɨɝɨ�

ɨɛɨɪɭɞɨɜɚɧɢɹ�ɜ�ɩɨɫɥɟɚɜɚɪɢɣɧɵɯ�ɪɟɠɢɦɚɯ�ɩɨɫɥɟ�ɧɨɪɦɚɬɢɜɧɵɯ�ɜɨɡɦɭɳɟɧɢɣ �Ɇȼɬ��

ȼ�ɤɚɱɟɫɬɜɟ�ɡɧɚɱɟɧɢɹ�ɞɥɢɬɟɥɶɧɨ�ɞɨɩɭɫɬɢɦɨɣ�ɬɨɤɨɜɨɣ�ɧɚɝɪɭɡɤɢ ɥɢɧɢɣ�ɷɥɟɤɬɪɨ�

ɩɟɪɟɞɚɱɢ�ɢ�ɷɥɟɤɬɪɨɫɟɬɟɜɨɝɨ�ɨɛɨɪɭɞɨɜɚɧɢɹ�ɜ�ɩɨɫɥɟɚɜɚɪɢɣɧɨɦ�ɪɟɠɢɦɟ�� ɞɨɩ
ɚɜɩ, � ��ɩɪɢɧɢ�

ɦɚɟɬɫɹ� ɡɧɚɱɟɧɢɟ� ɞɥɢɬɟɥɶɧɨ� ɞɨɩɭɫɬɢɦɨɣ� ɬɨɤɨɜɨɣ� ɧɚɝɪɭɡɤɢ� ɥɢɧɢɣ� ɷɥɟɤɬɪɨɩɟɪɟɞɚɱɢ�

ɢ ɷɥɟɤɬɪɨɫɟɬɟɜɨɝɨ�ɨɛɨɪɭɞɨɜɚɧɢɹ�ɫ�ɭɱɟɬɨɦ�ɩɟɪɟɝɪɭɡɤɢ�ɞɥɢɬɟɥɶɧɨɫɬɶɸ��� ɦɢɧ��

ȼ�ɪɟɡɭɥɶɬɚɬɟ�ɪɚɫɱɟɬɨɜ�ɩɨɥɭɱɚɸɬ�ɲɟɫɬɶ�ɡɧɚɱɟɧɢɣ�ɩɟɪɟɬɨɤɨɜ�ɚɤɬɢɜɧɨɣ�ɦɨɳ�

ɧɨɫɬɢ� ɞɥɹ� ɤɚɠɞɨɣ ɤɨɧɤɪɟɬɧɨɣ ɫɯɟɦɵ�� ɂɡ� ɷɬɢɯ� ɲɟɫɬɢ� ɡɧɚɱɟɧɢɣ� ɜɵɛɢɪɚɸɬ�

ɧɚɢɦɟɧɶɲɟɟ�ɡɧɚɱɟɧɢɟ��ɤɨɬɨɪɨɟ�ɢ�ɛɭɞɟɬ�ɹɜɥɹɬɶɫɹ�ɦɚɤɫɢɦɚɥɶɧɨ�ɞɨɩɭɫɬɢɦɵɦ�ɩɟɪɟ�

ɬɨɤɨɦ�ɚɤɬɢɜɧɨɣ�ɦɨɳɧɨɫɬɢ�ɜ�ɤɨɧɬɪɨɥɢɪɭɟɦɨɦ�ɫɟɱɟɧɢɢ��ɉɪɢ�ɷɬɨɦ�ɡɧɚɱɟɧɢɹ�ɆȾɉ�

ɪɚɫɫɱɢɬɵɜɚɸɬɫɹ�ɞɥɹ�ɤɚɠɞɨɣ�ɤɨɧɤɪɟɬɧɨɣ�ɫɯɟɦɵ�ɷɧɟɪɝɨɫɢɫɬɟɦɵ�ɢ�ɡɧɚɱɟɧɢɹ�ɬɟɦɩɟ�

ɪɚɬɭɪɵ�ɨɤɪɭɠɚɸɳɟɝɨ�ɜɨɡɞɭɯɚ�

Ⱦɥɹ�ɦɧɨɝɢɯ ɷɧɟɪɝɨɫɢɫɬɟɦ ɨɩɪɟɞɟɥɹɸɳɢɦ�ɭɫɥɨɜɢɟɦ ɩɪɢ�ɪɚɫɱɟɬɟ�ɦɚɤɫɢɦɚɥɶ�

ɧɨ� ɞɨɩɭɫɬɢɦɨɝɨ� ɩɟɪɟɬɨɤɚ� ɹɜɥɹɟɬɫɹ� ɭɫɥɨɜɢɟ� ɨɛɟɫɩɟɱɟɧɢɹ� ɞɥɢɬɟɥɶɧɨ ɞɨɩɭɫɬɢɦɨɣ�

ɬɨɤɨɜɨɣ�ɧɚɝɪɭɡɤɢ�ɫɟɬɟɜɵɯ�ɷɥɟɦɟɧɬɨɜ��

Ɍɚɤɠɟ�ɩɪɢ�ɩɥɚɧɢɪɨɜɚɧɢɢ ɢ�ɭɩɪɚɜɥɟɧɢɢ�ɪɟɠɢɦɨɦ�ɷɧɟɪɝɨɫɢɫɬɟɦɵ�ɨɫɭɳɟɫɬɜ�

ɥɹɟɬɫɹ�ɤɨɧɬɪɨɥɶ�ɡɚ ɜɵɩɨɥɧɟɧɢɟɦ�ɫɥɟɞɭɸɳɢɯ�ɬɪɟɛɨɜɚɧɢɣ��

± ɬɟɤɭɳɚɹ�ɬɨɤɨɜɚɹ�ɧɚɝɪɭɡɤɚ�ɨɛɨɪɭɞɨɜɚɧɢɹ�ɧɟ�ɞɨɥɠɧɚ�ɩɪɟɜɵɲɚɬɶ ɞɥɢɬɟɥɶɧɨ�

ɞɨɩɭɫɬɢɦɨɝɨ� ɡɧɚɱɟɧɢɹ�� ɨɩɪɟɞɟɥɟɧɧɨɝɨ ɞɥɹ� ɤɚɠɞɨɝɨ� ɷɥɟɦɟɧɬɚ� ɫɟɬɢ�

ɫ ɢɫɩɨɥɶɡɨɜɚɧɢɟɦ�ɩɨɩɪɚɜɨɱɧɵɯ�ɬɟɦɩɟɪɚɬɭɪɧɵɯ�ɤɨɷɮɮɢɰɢɟɧɬɨɜ�

± ɜɵɪɚɛɚɬɵɜɚɟɦɚɹ� ɝɟɧɟɪɚɬɨɪɚɦɢ� ɚɤɬɢɜɧɚɹ� ɢ� ɪɟɚɤɬɢɜɧɚɹ� ɦɨɳɧɨɫɬɶ� ɞɨɥɠɧɚ�

ɧɚɯɨɞɢɬɶɫɹ� ɜ� ɢɧɬɟɪɜɚɥɟ�� ɨɩɪɟɞɟɥɟɧɧɨɦ� ɬɟɯɧɨɥɨɝɢɱɟɫɤɢɦ� ɦɢɧɢɦɭɦɨɦ�

ɢ ɦɚɤɫɢɦɭɦɨɦ�ɞɥɹ�ɤɚɠɞɨɝɨ�ɝɟɧɟɪɚɬɨɪɚ�

± ɬɟɤɭɳɟɟ� ɡɧɚɱɟɧɢɟ� ɫɚɥɶɞɨ�ɩɟɪɟɬɨɤɚ� ɦɨɳɧɨɫɬɢ� ɜ� ɫɟɱɟɧɢɢ� ɧɟ� ɞɨɥɠɧɨ� ɩɪɟ�

ɜɵɲɚɬɶ�ɦɚɤɫɢɦɚɥɶɧɨ�ɞɨɩɭɫɬɢɦɨɝɨ ɡɧɚɱɟɧɢɹ ɜ�ɬɟɱɟɧɢɟ ���ɦɢɧ �ɢɫɩɨɥɶɡɭɟɬɫɹ�ɫɪɟɞ�
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ɧɟɤɜɚɞɪɚɬɢɱɧɨɟ� ɡɧɚɱɟɧɢɟ��� ɚ� ɜ� ɫɥɭɱɚɟ� ɩɟɪɟɯɨɞɚ� ɷɧɟɪɝɨɫɢɫɬɟɦɵ� ɧɚ ɜɵɧɭɠɞɟɧɧɵɣ�

ɪɟɠɢɦ�ɪɚɛɨɬɵ ± ɜ� ɬɟɱɟɧɢɟ� ɞɨɩɨɥɧɢɬɟɥɶɧɵɯ� ���ɦɢɧ��ɉɪɢ� ɷɬɨɦ� ɩɪɢ� ɨɩɟɪɚɬɢɜɧɨɦ�

ɭɩɪɚɜɥɟɧɢɢ�ɤɨɧɬɪɨɥɢɪɭɟɬɫɹ�ɬɨɥɶɤɨ�ɚɤɬɢɜɧɚɹ�ɱɚɫɬɶ�ɫɚɥɶɞɨ�ɩɟɪɟɬɨɤɚ�ɦɨɳɧɨɫɬɢ�

ȼɫɟ�ɩɪɨɚɧɚɥɢɡɢɪɨɜɚɧɧɵɟ�ɜɵɲɟ ɩɚɪɚɦɟɬɪɵ ɚɤɬɢɜɧɨ�ɢɫɩɨɥɶɡɭɸɬɫɹ�ɩɪɢ�ɩɪɨ�

ɜɟɞɟɧɢɢ� ɩɪɨɬɢɜɨɚɜɚɪɢɣɧɵɯ� ɦɟɪɨɩɪɢɹɬɢɣ� ɩɨ� ɪɚɡɝɪɭɡɤɟ� ɫɢɫɬɟɦɧɵɯ� ɫɜɹɡɟɣ�� ɉɪɢ�

ɷɬɨɦ�ɜ�ɧɚɫɬɨɹɳɟɟ�ɜɪɟɦɹ�ɪɚɡɝɪɭɡɤɚ�ɫɢɫɬɟɦɧɵɯ�ɫɜɹɡɟɣ�ɨɫɭɳɟɫɬɜɥɹɟɬɫɹ�ɧɟɫɤɨɥɶɤɢɦɢ�

ɦɟɬɨɞɚɦɢ�

ɉɟɪɜɵɣ�ɦɟɬɨɞ�± ɡɚɝɪɭɡɤɚ ɝɟɧɟɪɚɬɨɪɨɜ�ɫɬɚɧɰɢɣ�ɜ�ɞɟɮɢɰɢɬɧɨɣ�ɱɚɫɬɢ�ɷɧɟɪɝɨ�

ɫɢɫɬɟɦɵ ɢ� ɪɚɡɝɪɭɡɤɚ� ɝɟɧɟɪɚɬɨɪɨɜ� ɫɬɚɧɰɢɣ� ɜ� ɢɡɛɵɬɨɱɧɨɣ� ɱɚɫɬɢ� ɷɧɟɪɝɨɫɢɫɬɟɦɵ��

Ɂɚ ɫɱɟɬ� ɷɬɨɝɨ�ɩɪɨɢɫɯɨɞɢɬ�ɩɟɪɟɪɚɫɩɪɟɞɟɥɟɧɢɟ�ɩɟɪɟɬɨɤɨɜ�ɦɨɳɧɨɫɬɢ�ɢ�ɞɟɮɢɰɢɬɧɚɹ�

ɷɧɟɪɝɨɫɢɫɬɟɦɚ�ɧɚɱɢɧɚɟɬ�ɩɨɥɭɱɚɬɶ ɛɨɥɶɲɟɟ�ɤɨɥɢɱɟɫɬɜɨ�ɦɨɳɧɨɫɬɢ�ɩɨ�ɜɧɭɬɪɟɧɧɢɦ�

ɫɜɹɡɹɦ�� ɜ� ɪɟɡɭɥɶɬɚɬɟ� ɱɟɝɨ�ɩɪɨɢɫɯɨɞɢɬ�ɪɚɡɝɪɭɡɤɚ� ɡɚɝɪɭɠɟɧɧɵɯ� ɫɢɫɬɟɦɧɵɯ� ɫɜɹɡɟɣ��

Ⱦɚɧɧɵɣ� ɦɟɬɨɞ� ɨɛɥɚɞɚɟɬ� ɜɵɫɨɤɢɦ� ɛɵɫɬɪɨɞɟɣɫɬɜɢɟɦ� ɢ ɷɮɮɟɤɬɢɜɧɨɫɬɶɸ�� Ɉɞɧɚɤɨ�

ɞɥɹ�ɟɝɨ�ɪɟɚɥɢɡɚɰɢɢ�ɧɟɨɛɯɨɞɢɦɨ�ɧɚɥɢɱɢɟ�ɞɨɫɬɚɬɨɱɧɨɝɨ�ɪɟɡɟɪɜɚ�ɦɨɳɧɨɫɬɢ�ɜ�ɞɟɮɢ�

ɰɢɬɧɨɣ� ɷɧɟɪɝɨɫɢɫɬɟɦɟ�� Ɉɛɴɟɦɵ� ɪɚɫɩɨɥɚɝɚɟɦɵɯ� ɪɟɡɟɪɜɨɜ� ɢɡɦɟɧɹɸɬɫɹ� ɜ� ɬɟɱɟɧɢɟ�

ɫɭɬɨɤ�ɜɜɢɞɭ�ɧɟɪɚɜɧɨɦɟɪɧɨɫɬɢ�ɩɨɬɪɟɛɥɟɧɢɹ�ɧɚɝɪɭɡɤɢ� ɢ�ɟɫɥɢ�ɜ�ɜɟɱɟɪɧɟɟ�ɢ�ɧɨɱɧɨɟ�

ɜɪɟɦɹ� ɷɧɟɪɝɨɫɢɫɬɟɦɚ� ɨɛɵɱɧɨ� ɪɚɫɩɨɥɚɝɚɟɬ� ɡɧɚɱɢɬɟɥɶɧɵɦɢ� ɨɛɴɟɦɚɦɢ� ɪɟɡɟɪɜɧɨɣ�

ɦɨɳɧɨɫɬɢ��ɬɨ ɧɚ�ɩɟɪɢɨɞɵ�ɦɚɤɫɢɦɭɦɚ�ɧɚɝɪɭɡɤɢ��ɜɨ�ɜɪɟɦɹ�ɤɨɬɨɪɵɯ�ɧɚɢɛɨɥɟɟ�ɜɟɪɨ�

ɹɬɧɨ� ɪɚɡɜɢɬɢɟ� ɚɜɚɪɢɢ� ɫɜɹɡɚɧɧɨɣ� ɫ� ɩɟɪɟɝɪɭɡɤɨɣ� ɫɢɫɬɟɦɧɵɯ� ɫɜɹɡɟɣ�� ɪɟɡɟɪɜ� ɡɚɱɚ�

ɫɬɭɸ�ɦɨɠɟɬ�ɞɨɫɬɢɝɚɬɶ�ɦɢɧɢɦɚɥɶɧɨ�ɧɟɨɛɯɨɞɢɦɵɯ�ɡɧɚɱɟɧɢɣ��ɋɬɪɟɦɥɟɧɢɟ�ɤ�ɭɦɟɧɶ�

ɲɟɧɢɸ ɨɛɴɟɦɨɜ�ɯɨɥɨɞɧɨɝɨ�ɢ�ɨɫɨɛɟɧɧɨ�ɝɨɪɹɱɟɝɨ�ɪɟɡɟɪɜɚ�ɫɜɹɡɚɧɨ�ɫ�ɢɡɞɟɪɠɤɚɦɢ��ɡɚ�

ɬɪɚɱɢɜɚɟɦɵɦɢ ɧɚ�ɩɨɞɞɟɪɠɚɧɢɟ�ɨɛɨɪɭɞɨɜɚɧɢɹ�ɜ�ɪɚɛɨɬɨɫɩɨɫɨɛɧɨɦ�ɫɨɫɬɨɹɧɢɢ��ɱɬɨ�

ɧɟɝɚɬɢɜɧɨ�ɫɤɚɡɵɜɚɟɬɫɹ�ɧɚ�ɷɤɨɧɨɦɢɤɟ�ɝɟɧɟɪɢɪɭɸɳɢɯ�ɩɪɟɞɩɪɢɹɬɢɣ��ɉɨɦɢɦɨ�ɞɨɫɬɚ�

ɬɨɱɧɵɯ�ɨɛɴɟɦɨɜ�ɪɚɫɩɨɥɚɝɚɟɦɵɣ�ɪɟɡɟɪɜ�ɦɨɳɧɨɫɬɢ�ɞɨɥɠɟɧ�ɫɨɨɬɜɟɬɫɬɜɨɜɚɬɶ�ɬɪɟɛɨ�

ɜɚɧɢɹɦ�ɫɬɚɧɞɚɪɬɨɜ� >�±�@ ɢ�ɨɛɥɚɞɚɬɶ�ɞɨɫɬɚɬɨɱɧɵɦ�ɛɵɫɬɪɨɞɟɣɫɬɜɢɟɦ�ɞɥɹ ɜɨɡɦɨɠ�

ɧɨɫɬɢ�ɪɟɚɥɢɡɚɰɢɢ�ɨɩɟɪɚɬɢɜɧɨɝɨ�ɩɪɨɬɢɜɨɚɜɚɪɢɣɧɨɝɨ�ɭɩɪɚɜɥɟɧɢɹ��

ɋɥɟɞɭɸɳɢɦ ɪɚɫɫɦɚɬɪɢɜɚɟɦɵɦ�ɦɟɬɨɞɨɦ�ɹɜɥɹɟɬɫɹ�ɢɡɦɟɧɟɧɢɟ�ɬɨɩɨɥɨɝɢɢ�ɫɟɬɢ�

ɡɚ�ɫɱɟɬ�ɩɟɪɟɤɥɸɱɟɧɢɣ�ɤɨɦɦɭɬɚɰɢɨɧɧɨɝɨ�ɨɛɨɪɭɞɨɜɚɧɢɹ� Ⱦɚɧɧɵɣ�ɫɩɨɫɨɛ�ɩɨɡɜɨɥɹɟɬ�

ɜɵɜɟɫɬɢ�ɢɡ�ɫɨɫɬɚɜɚ�ɪɚɫɫɦɚɬɪɢɜɚɟɦɨɝɨ�ɞɟɮɢɰɢɬɧɨɝɨ�ɪɚɣɨɧɚ�ɱɚɫɬɶ�ɧɚɝɪɭɡɤɢ�ɩɭɬɟɦ�

ɩɟɪɟɜɨɞɚ�ɟɟ�ɩɢɬɚɧɢɹ�ɧɚ�ɛɚɥɚɧɫ�ɢɫɬɨɱɧɢɤɚ�ɞɪɭɝɨɝɨ�ɷɧɟɪɝɨɪɚɣɨɧɚ��Ⱦɚɧɧɨɟ�ɦɟɪɨɩɪɢ�
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ɹɬɢɟ�ɯɚɪɚɤɬɟɪɢɡɭɟɬɫɹ�ɯɨɪɨɲɢɦɢ�ɩɨɤɚɡɚɬɟɥɹɦɢ�ɛɵɫɬɪɨɞɟɣɫɬɜɢɹ�ɢ�ɷɮɮɟɤɬɢɜɧɨɫɬɢ��

Ȼɵɫɬɪɨɞɟɣɫɬɜɢɟ�ɜ�ɞɚɧɧɨɦ�ɫɥɭɱɚɟ�ɨɩɪɟɞɟɥɹɟɬɫɹ�ɜɪɟɦɟɧɟɦ�ɜɵɩɨɥɧɟɧɢɹ�ɤɨɦɚɧɞɵ�ɩɨ

ɢɡɦɟɧɟɧɢɸ� ɫɨɫɬɨɹɧɢɹ�ɤɨɦɦɭɬɚɰɢɨɧɧɨɝɨ�ɨɛɨɪɭɞɨɜɚɧɢɹ�� ɤɨɬɨɪɨɟ�� ɤɚɤ� ɩɪɚɜɢɥɨ� ɧɟ�

ɩɪɟɜɵɲɚɟɬ�ɧɟɫɤɨɥɶɤɢɯ�ɦɢɧɭɬ �ɜ�ɚɜɚɪɢɣɧɵɯ�ɫɢɬɭɚɰɢɹɯ���ɇɟɞɨɫɬɚɬɤɨɦ�ɞɚɧɧɨɝɨ�ɦɟ�

ɬɨɞɚ�ɹɜɥɹɟɬɫɹ�ɨɬɧɨɫɢɬɟɥɶɧɨ�ɧɟɛɨɥɶɲɨɟ�ɤɨɥɢɱɟɫɬɜɨ�ɭɡɥɨɜ��ɤɨɬɨɪɵɟ�ɦɨɠɧɨ�ɩɟɪɟɜɟ�

ɫɬɢ� ɧɚ� ɛɚɥɚɧɫ� ɞɪɭɝɨɣ� ɱɚɫɬɢ� ɷɧɟɪɝɨɫɢɫɬɟɦɵ�� ɜɜɢɞɭ� ɱɟɝɨ� ɞɚɧɧɵɣ� ɫɩɨɫɨɛ�

ɧɟ ɩɨɡɜɨɥɹɟɬ�ɥɢɤɜɢɞɢɪɨɜɚɬɶ�ɡɧɚɱɢɬɟɥɶɧɵɟ�ɩɟɪɟɝɪɭɡɤɢ�ɫɢɫɬɟɦɧɵɯ�ɫɜɹɡɟɣ�

ȿɫɥɢ�ɜɜɨɞ�ɞɨɫɬɭɩɧɵɯ�ɪɟɡɟɪɜɨɜ��ɚ�ɬɚɤɠɟ�ɦɟɪɨɩɪɢɹɬɢɹ�ɩɨ�ɢɡɦɟɧɟɧɢɸ�ɬɨɩɨɥɨ�

ɝɢɢ� ɫɟɬɢ� ɧɟ� ɩɪɢɜɟɥɢ� ɤ� ɧɟɨɛɯɨɞɢɦɨɦɭ� ɪɟɡɭɥɶɬɚɬɭ� ɬɨ ɞɢɫɩɟɬɱɟɪɫɤɢɦ� ɩɟɪɫɨɧɚɥɨɦ�

ɛɟɡ�ɫɨɝɥɚɫɨɜɚɧɢɹ�ɫ�ɩɨɬɪɟɛɢɬɟɥɟɦ�ɜɜɨɞɹɬɫɹ�ɝɪɚɮɢɤɢ ɨɝɪɚɧɢɱɟɧɢɣ�ɪɟɠɢɦɚ�ɩɨɬɪɟɛ�

ɥɟɧɢɹ >�±�@� ȼ�ɪɚɦɤɚɯ�ɞɚɧɧɵɯ�ɝɪɚɮɢɤɨɜ�ɩɨɬɪɟɛɢɬɟɥɢ�ɷɥɟɤɬɪɢɱɟɫɤɨɣ�ɷɧɟɪɝɢɢ�ɦɨ�

ɝɭɬ�ɛɵɬɶ�ɨɝɪɚɧɢɱɟɧɵ�ɜ�ɩɨɬɪɟɛɥɟɧɢɢ�ɜɩɥɨɬɶ�ɞɨ�ɡɧɚɱɟɧɢɣ�ɚɜɚɪɢɣɧɨɣ�ɛɪɨɧɢ��ȼ�ɫɥɭ�

ɱɚɟ� ɧɟɜɨɡɦɨɠɧɨɫɬɢ� ɜɜɨɞɚ� ɝɪɚɮɢɤɨɜ� ɚɜɚɪɢɣɧɨɝɨ� ɨɝɪɚɧɢɱɟɧɢɹ� ɦɨɳɧɨɫɬɢ� ɜ� ɫɪɨɤɢ��

ɧɟɨɛɯɨɞɢɦɵɟ� ɞɥɹ� ɩɪɟɞɭɩɪɟɠɞɟɧɢɹ� ɢɥɢ� ɩɪɟɞɨɬɜɪɚɳɟɧɢɹ� ɩɟɪɟɝɪɭɡɤɢ� ɫɢɫɬɟɦɧɨɣ�

ɫɜɹɡɢ� ɩɪɨɢɡɜɨɞɢɬɫɹ� ɜɜɨɞ� ɝɪɚɮɢɤɨɜ� ɜɪɟɦɟɧɧɨɝɨ� ɨɝɪɚɧɢɱɟɧɢɹ� ɷɥɟɤɬɪɨɫɧɚɛɠɟɧɢɹ��

Ⱦɚɧɧɵɣ�ɦɟɬɨɞ�ɪɚɡɝɪɭɡɤɢ�ɫɢɫɬɟɦɧɵɯ�ɫɜɹɡɟɣ�ɨɛɥɚɞɚɟɬ�ɯɨɪɨɲɢɦɢ�ɩɨɤɚɡɚɬɟɥɹɦɢ�ɷɮ�

ɮɟɤɬɢɜɧɨɫɬɢ�ɢ�ɛɵɫɬɪɨɞɟɣɫɬɜɢɹ��ɨɞɧɚɤɨ�ɨɛɥɚɞɚɟɬ�ɫɭɳɟɫɬɜɟɧɧɵɦ�ɧɟɞɨɫɬɚɬɤɨɦ��ɤɨ�

ɬɨɪɵɣ�ɩɪɨɹɜɥɹɟɬɫɹ�ɜ�ɜɢɞɟ�ɧɚɪɭɲɟɧɢɹ�ɷɥɟɤɬɪɨɫɧɚɛɠɟɧɢɹ�ɩɨɬɪɟɛɢɬɟɥɟɣ��ɱɬɨ�ɧɟɞɨ�

ɩɭɫɬɢɦɨ�ɫɨɝɥɚɫɧɨ�ȽɈɋɌɭ ɤɚɱɟɫɬɜɚ�ɷɥɟɤɬɪɨɷɧɟɪɝɢɢ� >��@ �ɡɚ�ɢɫɤɥɸɱɟɧɢɟɦ�ɚɜɚɪɢɣ�

ɧɵɯ�ɫɢɬɭɚɰɢɣ��

Ɍɚɤɢɦ�ɨɛɪɚɡɨɦ� ɧɟɫɦɨɬɪɹ�ɧɚ�ɦɧɨɠɟɫɬɜɨ�ɪɚɡɥɢɱɧɵɯ�ɢɧɫɬɪɭɦɟɧɬɨɜ��ɢɫɩɨɥɶɡɭ�

ɟɦɵɯ�ɞɢɫɩɟɬɱɟɪɨɦ�ɩɪɢ�ɥɢɤɜɢɞɚɰɢɢ�ɧɟɞɨɩɭɫɬɢɦɵɯ�ɩɟɪɟɝɪɭɡɨɤ�ɫɢɫɬɟɦɧɵɯ�ɫɜɹɡɟɣ��

ɩɨɢɫɤ�ɧɨɜɵɯ�ɦɟɬɨɞɨɜ� ɪɚɡɝɪɭɡɤɢ� ɹɜɥɹɟɬɫɹ� ɚɤɬɭɚɥɶɧɨɣ� ɡɚɞɚɱɟɣ��Ⱦɚɥɟɟ�ɩɪɢɜɨɞɢɬɫɹ�

ɚɧɚɥɢɡ�ɧɚɢɛɨɥɟɟ�ɤɪɭɩɧɵɯ�ɫɢɫɬɟɦɧɵɯ�ɚɜɚɪɢɣ� ɬɚɤ�ɢɥɢ�ɢɧɚɱɟ�ɫɜɹɡɚɧɧɵɯ�ɫ�ɧɟɞɨɩɭ�

ɫɬɢɦɨɣ�ɩɟɪɟɝɪɭɡɤɨɣ�ɫɢɫɬɟɦɧɵɯ�ɫɜɹɡɟɣ�

���� Ⱥɧɚɥɢɡ�ɫɢɫɬɟɦɧɵɯ�ɚɜɚɪɢɣ�;;�ɢ�;;,�ɜɟɤɚ

ȼ� ɦɧɨɝɨɱɢɫɥɟɧɧɨɣ� ɥɢɬɟɪɚɬɭɪɟ�� ɩɨɫɜɹɳɟɧɧɨɣ� ɚɧɚɥɢɡɭ� ɫɢɫɬɟɦɧɵɯ� ɚɜɚɪɢɣ�

ɩɪɨɢɡɨɲɟɞɲɢɯ� ɡɚ ɩɨɫɥɟɞɧɢɟ� ɞɟɫɹɬɢɥɟɬɢɹ� ɩɨɤɚɡɚɧɨ�� ɱɬɨ� ɩɪɢɱɢɧɨɣ� ɪɚɡɜɢɬɢɹ� ɥɨ�

ɤɚɥɶɧɵɯ� ɜɨɡɦɭɳɟɧɢɣ ɡɚɱɚɫɬɭɸ ɛɵɥɨ� ɭɜɟɥɢɱɟɧɢɟ� ɡɚɝɪɭɡɤɢ� ɨɫɬɚɜɲɢɯɫɹ� ɜ� ɪɚɛɨɬɟ�
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ɥɢɧɢɣ�ɷɥɟɤɬɪɨɩɟɪɟɞɚɱɢ >��±��@��ɗɬɨ�ɩɪɢɜɨɞɢɥɨ�ɤ�ɢɯ�ɨɬɤɥɸɱɟɧɢɸ�ɜɫɥɟɞɫɬɜɢɟ�ɧɟ�

ɞɨɩɭɫɬɢɦɨɣ� ɩɟɪɟɝɪɭɡɤɢ ɥɢɛɨ� ɭɜɟɥɢɱɟɧɢɹ� ɫɬɪɟɥɵ� ɩɪɨɜɟɫɚ� ɩɪɨɜɨɞɚ� ɢ� ɩɟɪɟɤɪɵɬɢɹ�

ɟɝɨ�ɧɚ�ɟɫɬɟɫɬɜɟɧɧɵɟ�ɢɥɢ�ɢɫɤɭɫɫɬɜɟɧɧɵɟ�ɫɨɨɪɭɠɟɧɢɹ�>��±��@�

ɉɟɪɟɝɪɭɡɤɚ�ɫɟɬɟɜɵɯ�ɷɥɟɦɟɧɬɨɜ�ɬɚɤɠɟ�ɦɨɠɟɬ�ɜɵɫɬɭɩɚɬɶ�ɜ�ɤɚɱɟɫɬɜɟ�ɩɟɪɜɢɱɧɨ�

ɝɨ� ɚɜɚɪɢɣɧɨɝɨ�ɜɨɡɦɭɳɟɧɢɹ�� ɤɚɤ� ɷɬɨ�ɛɵɥɨ�ɜ������ ɝ�� ɜ�ɋɒȺ��ɤɨɝɞɚ�ɨɬ�ɩɟɪɟɝɪɭɡɤɢ�

ɨɬɤɥɸɱɢɥɚɫɶ�ɫɧɚɱɚɥɚ�ɨɞɧɚ�ɥɢɧɢɹ��ɚ�ɡɚɬɟɦ�ɟɳɟ�ɱɟɬɵɪɟ��ɱɬɨ�ɜ�ɤɨɧɟɱɧɨɦ�ɢɬɨɝɟ�ɩɪɢ�

ɜɟɥɨ�ɤ�ɩɟɪɟɝɪɭɡɤɟ�ɦɟɠɫɢɫɬɟɦɧɵɯ�ɫɜɹɡɟɣ�ɢ�ɪɚɡɞɟɥɟɧɢɸ�ɷɧɟɪɝɨɫɢɫɬɟɦɵ�ɧɚ�ɧɟɫɤɨɥɶ�

ɤɨ�ɢɡɨɥɢɪɨɜɚɧɧɵɯ�ɨɫɬɪɨɜɨɜ�>��@� ɇɚɢɛɨɥɟɟ�ɤɪɭɩɧɵɟ�ɚɜɚɪɢɢ�ɡɚ�ɩɨɫɥɟɞɧɢɟ�ɞɟɫɹɬɢ�

ɥɟɬɢɹ�ɩɪɢɜɟɞɟɧɵ�ɜ� ɬɚɛɥɢɰɟ������Ⱦɚɥɟɟ�ɩɪɢɜɨɞɢɬɫɹ� ɚɧɚɥɢɡ�ɧɚɢɛɨɥɟɟ� ɤɪɭɩɧɵɯ�ɫɢ�

ɫɬɟɦɧɵɯ�ɚɜɚɪɢɣ�;;�ɢ�;;,�ɜɟɤɚ�

Ɍɚɛɥɢɰɚ�����± ɇɚɢɛɨɥɟɟ�ɤɪɭɩɧɵɟ�ɚɜɚɪɢɢ�ɜ�ɷɧɟɪɝɨɫɢɫɬɟɦɚɯ

Ⱦɚɬɚ Ɇɟɫɬɨ�ɫɨɛɵɬɢɹ
ɍɳɟɪɛ��ɧɟɞɨɨɬɩɭɫɤ�ɦɨɳɧɨɫɬɢ�

ɨɛɟɫɬɨɱɟɧɧɨɟ�ɧɚɫɟɥɟɧɢɟ�
�������� ɋɒȺ�Ʉɚɧɚɞɚ ���ɦɥɧ�ɱɟɥ��
�������� Ɏɪɚɧɰɢɹ �������Ɇȼɬ
�������� ɏɚɣɞɪɨ�Ʉɜɟɛɟɤ �������Ɇȼɬ
�������� ɒɜɟɰɢɹ �������Ɇȼɬ
�������� Ɏɪɚɧɰɢɹ �������Ɇȼɬ
�������� Ɍɨɤɢɨ �����Ɇȼɬ
�������� ɏɚɣɞɪɨ�Ʉɜɟɛɟɤ �������Ɇȼɬ
�������� ɏɚɣɞɪɨ�Ʉɜɟɛɟɤ �� ����Ɇȼɬ
�������� ɋɟɜɟɪɨ�ɡɚɩɚɞ�ɋɒȺ �������Ɇȼɬ�
�������� Ʉɚɥɢɮɨɪɧɢɹ �������Ɇȼɬ
�������� ɘɝ�ɂɬɚɥɢɢ ���ɦɥɧ ɱɟɥ�
�������� Ʉɚɧɚɞɚ ��ɦɥɧ ɱɟɥ�
�������� Ɏɢɥɢɩɩɢɧɵ ���ɦɥɧ ɱɟɥ�
�������� Ɏɪɚɧɰɢɹ ����ɦɥɧ ɱɟɥ�
�������� ɂɧɞɢɹ ����ɦɥɧ ɱɟɥ�
�������� ɋɒȺ�Ʉɚɧɚɞɚ ���ɦɥɧ ɱɟɥ�
�������� Ⱦɚɧɢɹ�ɒɜɟɰɢɹ ��ɦɥɧ ɱɟɥ�
�������� ɂɬɚɥɢɹ ���ɦɥɧ ɱɟɥ�
�������� Ɇɨɫɤɜɚ ��ɦɥɧ ɱɟɥ�
�������� Ɂɚɩɚɞɧɚɹ�ȿɜɪɨɩɚ ��ɦɥɧ ɱɟɥ�
�������� Ȼɪɚɡɢɥɢɹ ���ɦɥɧ ɱɟɥ�
�������� ɋɚɧɤɬ�ɉɟɬɟɪɛɭɪɝ ����ɦɥɧ ɱɟɥ�
�������� Ɇɟɤɫɢɤɚ�ɢ�ɋɒȺ ��ɦɥɧ ɱɟɥ�
�������� ɂɧɞɢɹ ����ɦɥɧ ɱɟɥ�
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Ⱥɜɚɪɢɹ�ɜ�ɷɧɟɪɝɨɫɢɫɬɟɦɟ�ɝ��ɇɶɸ�Ƀɨɪɤɚ ���ɢɸɥɹ������ɝ��

��������� ɜ� ������ ɩɨɬɪɟɛɥɟɧɢɟ� ɜ� ɷɧɟɪɝɨɫɢɫɬɟɦɟ�ɇɶɸ�Ƀɨɪɤɚ ɛɵɥɨ� ɧɚ� ɭɪɨɜɧɟ�

� ���Ɇȼɬ��ɂɡ�ɧɢɯ�� ���Ɇȼɬ�ɧɚɯɨɞɢɥɨɫɶ�ɧɚ�ɛɚɥɚɧɫɟ�ɷɥɟɤɬɪɨɫɬɚɧɰɢɣ�ɇɶɸ�Ƀɨɪɤɚ�

ɢ�� ���Ɇȼɬ�ɩɟɪɟɞɚɜɚɥɨɫɶ�ɢɡɜɧɟ�ɩɨ�ɥɢɧɢɹɦ�����ɢ���� ɤȼ�ɨɬ�ɷɥɟɤɬɪɨɫɬɚɧɰɢɢ�,QGLDQ�

3RLQW�����Ɇȼɬ��ɤ ɫɟɜɟɪɭ�ɨɬ�ɝɨɪɨɞɚ��ɞɜɭɯ�ɷɥɟɤɬɪɨɫɬɚɧɰɢɣ��ɪɚɫɩɨɥɨɠɟɧɧɵɯ�ɧɚ�ɩɪɚ�

ɜɨɦ�ɛɟɪɟɝɭ�ɪɟɤɢ�Ƚɭɞɡɨɧ��ɨɤɨɥɨ���� Ɇȼɬ��ɜɵɲɟ�ɩɨ�ɬɟɱɟɧɢɸ��ɪɢɫɭɧɨɤ ����� ɚ�ɬɚɤɠɟ�

ɩɨ�ɥɢɧɢɹɦ��ɨɛɟɫɩɟɱɢɜɚɸɳɢɦ�ɫɜɹɡɶ�ɝɢɞɪɨɷɥɟɤɬɪɨɫɬɚɧɰɢɣ ɜ�ɫɟɜɟɪɨ�ɡɚɩɚɞɧɨɣ�ɱɚɫɬɢ�

ɲɬɚɬɚ� �ɩɟɪɟɬɨɤ � ���Ɇȼɬ�� ɫ� ɷɧɟɪɝɨɫɢɫɬɟɦɨɣ�ɇɨɜɨɣ�Ⱥɧɝɥɢɢ� �ɲɬɚɬ�Ʉɨɧɧɟɤɬɢɤɭɬ��

ɢ ɫ ɷɧɟɪɝɨɫɢɫɬɟɦɨɣ�ɲɬɚɬɚ�ɇɶɸ�Ⱦɠɟɪɫɢ�

Ɋɢɫɭɧɨɤ ���� Ʉɚɪɬɚ�ɝ��ɇɶɸ�Ƀɨɪɤɚ�ɢ�ɟɝɨ�ɨɤɪɟɫɬɧɨɫɬɟɣ

ȼ ������ɜ�ɪɟɡɭɥɶɬɚɬɟ�ɭɞɚɪɚ�ɦɨɥɧɢɢ�ɜ�ɨɩɨɪɭ�ɞɜɭɯɰɟɩɧɨɣ�ɥɢɧɢɢ�ɷɥɟɤɬɪɨɩɟɪɟ�

ɞɚɱɢ���� ɤȼ�ɦɟɠɞɭ�ɩɨɞɫɬɚɧɰɢɹɦɢ�%XFKDQDQ�ɢ�0LOOZRRG��ɩɨ�ɤɨɬɨɪɨɣ�ɩɟɪɟɞɚɜɚɥɨɫɶ�

ɩɪɢɛɥɢɡɢɬɟɥɶɧɨ�� ���Ɇȼɬ�ɨɬ�ɷɥɟɤɬɪɨɫɬɚɧɰɢɣ�,QGLDQ�3RLQW��5RVHWRQ�ɢ�%RZOLQH� ɛɵ�

ɥɢ� ɩɨɪɚɠɟɧɵ� ɨɛɟ� ɰɟɩɢ�� Ⱥɜɬɨɦɚɬɢɱɟɫɤɨɟ� ɩɨɜɬɨɪɧɨɟ� ɜɤɥɸɱɟɧɢɟ� ɧɟ� ɩɪɨɜɨɞɢɥɨɫɶ�

ɜɜɢɞɭ� ɛɥɨɤɢɪɨɜɤɢ� ɚɜɬɨɦɚɬɢɤɢ� ɡɚɳɢɬɨɣ� ɝɟɧɟɪɚɬɨɪɚ� ɷɥɟɤɬɪɨɫɬɚɧɰɢɢ� ,QGLDQ� 3RLQW�



��

ɨɬ ɧɟɫɢɧɯɪɨɧɧɨɝɨ�ɜɤɥɸɱɟɧɢɹ��ɜɫɥɟɞɫɬɜɢɟ�ɱɟɝɨ�,QGLDQ�3RLQW��ɝɟɧɟɪɚɬɨɪ�ɤɨɬɨɪɨɣ ɧɟɫ�

ɧɚ� ɫɟɛɟ� ɧɚɝɪɭɡɤɭ� ɜ� ��� Ɇȼɬ�� ɩɨɬɟɪɹɥɚ� ɫɜɹɡɶ� ɫ� ɷɧɟɪɝɨɫɢɫɬɟɦɨɣ�� Ɉɞɧɨɜɪɟɦɟɧɧɨ�

ɫ ɷɬɢɦ�ɢɡ�ɡɚ�ɥɨɠɧɨɝɨ�ɫɪɚɛɚɬɵɜɚɧɢɹ�ɡɚɳɢɬɵ�ɩɪɨɢɡɨɲɥɨ�ɨɬɤɥɸɱɟɧɢɟ ɥɢɧɢɢ���� ɤȼ�

%XFKDQDQ ± /DGHQWRZQ�

ȼɬɨɪɨɟ� ɝɪɨɡɨɜɨɟ� ɜɨɡɞɟɣɫɬɜɢɟ� ɩɪɨɢɡɨɲɥɨ� ɜ� ������� ɤɨɝɞɚ� ɦɨɥɧɢɹ� ɩɨɪɚɡɢɥɚ�

ɨɩɨɪɭ��ɧɚ�ɤɨɬɨɪɨɣ�ɛɵɥɢ�ɫɦɨɧɬɢɪɨɜɚɧɵ�ɞɜɟ�ɥɢɧɢɢ���� ɤȼ��ɨɛɟɫɩɟɱɢɜɚɸɳɢɟ�ɫɜɹɡɶ�

ɦɟɠɞɭ� ɩɨɞɫɬɚɧɰɢɹɦɢ� %XFKDQDQ� 1RUWK� ɢ� 6SUDLQ� %URRN�� ɚ� ɬɚɤɠɟ� 0LOOZRRG� :HVW�

ɢ 6SUDLQ�%URRN�� ɜ�ɪɟɡɭɥɶɬɚɬɟ�ɱɟɝɨ�ɥɢɧɢɢ�ɨɬɤɥɸɱɢɥɢɫɶ�ɪɟɥɟɣɧɨɣ� ɡɚɳɢɬɨɣ��ɇɚ�ɥɢ�

ɧɢɢ�ɷɥɟɤɬɪɨɩɟɪɟɞɚɱɢ 0LOOZRRG�:HVW ± 6SUDLQ�%URRN�ɩɪɨɢɡɨɲɥɨ�ɭɫɩɟɲɧɨɟ�ɚɜɬɨɦɚ�

ɬɢɱɟɫɤɨɟ� ɩɨɜɬɨɪɧɨɟ� ɜɤɥɸɱɟɧɢɟ�� ɨɞɧɚɤɨ� ɚɜɬɨɦɚɬɢɱɟɫɤɨɟ� ɩɨɜɬɨɪɧɨɟ� ɜɤɥɸɱɟɧɢɟ�

�Ⱥɉȼ� ɥɢɧɢɢ�6SUDLQ�%URRN ± %XFKDQDQ�1RUWK�ɛɵɥɨ�ɛɥɨɤɢɪɨɜɚɧɨ�ɞɟɣɫɬɜɢɟɦ�ɪɟɥɟɣ�

ɧɨɣ�ɡɚɳɢɬɵ ɨɬ�ɧɟɫɢɧɯɪɨɧɧɨɝɨ ɜɤɥɸɱɟɧɢɹ�ɝɟɧɟɪɚɬɨɪɚ�ʋ���ɷɥɟɤɬɪɨɫɬɚɧɰɢɢ�,QGLDQ�

3RLQW��ɤɨɬɨɪɵɣ�ɜ�ɷɬɨɬ�ɩɟɪɢɨɞ�ɜɪɟɦɟɧɢ�ɛɵɥ�ɜɵɜɟɞɟɧ�ɢɡ�ɪɚɛɨɬɵ��ɂɡ�ɡɚ�ɧɚɪɚɫɬɚɸɳɟɣ�

ɧɚɝɪɭɡɤɢ� ɧɟɫɦɨɬɪɹ�ɧɚ�ɬɨ� ɱɬɨ�ɧɚɝɪɭɡɤɚ�ɥɢɧɢɢ�ɧɚɯɨɞɢɥɚɫɶ�ɜ�ɞɨɩɭɫɬɢɦɨɦ�ɢɧɬɟɪɜɚɥɟ�

ɡɧɚɱɟɧɢɣ�� ɨɬɤɥɸɱɢɥɚɫɶ� ɨɞɧɚ� ɰɟɩɶ� ɥɢɧɢɢ� ��� ɤȼ� ɦɟɠɞɭ� ɩɨɞɫɬɚɧɰɢɹɦɢ� 3OHDVDQW�

9DOOH\� ɢ�0LOOZRRG��Ɍɚɤɢɦ�ɨɛɪɚɡɨɦ�� ɩɨɫɥɟ� ɜɬɨɪɨɝɨ� ɭɞɚɪɚ�ɦɨɥɧɢɢ� ɫɜɹɡɶ� ɷɧɟɪɝɨɫɢ�

ɫɬɟɦɵ�ɇɶɸ�Ƀɨɪɤɚ�ɫ�ɜɧɟɲɧɟɣ�ɷɧɟɪɝɨɫɢɫɬɟɦɨɣ�ɨɛɟɫɩɟɱɢɜɚɥɚɫɶ�ɬɨɥɶɤɨ�ɞɜɭɦɹ�ɥɢɧɢ�

ɹɦɢ��ɨɫɬɚɜɲɟɣɫɹ�ɜ�ɪɚɛɨɬɟ�ɰɟɩɶɸ�ɦɟɠɞɭ�ɩɨɞɫɬɚɧɰɢɹɦɢ�3OHDVDQW�9DOOH\�ɢ�0LOOZRRG�

ɢ ɥɢɧɢɟɣ�ɦɟɠɞɭ� ɩɨɞɫɬɚɧɰɢɹɦɢ�*RHWKDOV� ɢ� /LQGHQ�� ɪɚɫɩɨɥɨɠɟɧɧɨɣ� ɜ�ɲɬɚɬɟ�ɇɶɸ�

Ⱦɠɟɪɫɢ��Ⱦɚɧɧɵɟ�ɫɜɹɡɢ�ɪɚɛɨɬɚɥɢ�ɫ ɩɟɪɟɝɪɭɡɤɨɣ���±�� ���

ɇɚɱɢɧɚɹ�ɫ�ɷɬɨɝɨ�ɦɨɦɟɧɬɚ�ɪɚɡɜɢɬɢɟ�ɫɨɛɵɬɢɣ�ɫɬɚɥɨ�ɩɪɢɨɛɪɟɬɚɬɶ�ɥɚɜɢɧɨɨɛɪɚɡ�

ɧɵɣ�ɯɚɪɚɤɬɟɪ��ɉɪɨɢɡɨɲɟɥ�ɛɵɫɬɪɵɣ�ɨɛɦɟɧ�ɢɧɮɨɪɦɚɰɢɟɣ�ɢ�ɤɨɦɚɧɞɚɦɢ�ɦɟɠɞɭ�ɞɢɫ�

ɩɟɬɱɟɪɚɦɢ�ɷɧɟɪɝɨɨɛɴɟɞɢɧɟɧɢɹ�ɲɬɚɬɚ��1HZ�<RUN�3RZHU�3RRO ± 1<33��ɢ�ɤɨɦɩɚɧɢɢ�

&RQVROLGDWHG� (GLVRQ� �&R�(G���� Ⱦɢɫɩɟɬɱɟɪ� 1<33 ɩɪɟɞɩɢɫɚɥ� ɫɧɢɡɢɬɶ� ɧɚɝɪɭɡɤɭ� ɤɚ�

ɛɟɥɶɧɨɣ� ɫɜɹɡɢ� *RHWKDOV ± /LQGHQ�� ȼ� ������ ɞɢɫɩɟɬɱɟɪ� &R�(G�� ɩɨɩɪɨɫɢɥ� ɩɨɦɨɳɢ�

ɜ ɪɚɡɝɪɭɡɤɟ�ɫɜɹɡɢ�ɦɟɠɞɭ�ɩɨɞɫɬɚɧɰɢɹɦɢ�3OHDVDQW�9DOOH\�ɢ�0LOOZRRG��ɨɞɧɚɤɨ�ɞɢɫɩɟɬ�

ɱɟɪ�1<33�ɨɬɞɚɥ�ɤɨɦɚɧɞɭ�ɨɬɤɥɸɱɟɧɢɹ�ɧɚɝɪɭɡɤɢ�ɢɥɢ�ɩɪɨɫɢɥ�©ɫɞɟɥɚɬɶ�ɱɬɨ�ɧɢɛɭɞɶª

ɜɧɭɬɪɢ� ɫɢɫɬɟɦɵ� ɇɶɸ�Ƀɨɪɤɚ�� Ⱦɢɫɩɟɬɱɟɪ� &R�(G�� ɜ� ������ ɩɪɢɤɚɡɚɥ� ɡɚɩɭɫɬɢɬɶ� ɝɚ�

ɡɨɬɭɪɛɢɧɧɵɟ�ɭɫɬɚɧɨɜɤɢ��ɤɨɬɨɪɵɦ�ɧɟɨɛɯɨɞɢɦɨ�ɨɤɨɥɨ��� ɦɢɧ�ɞɥɹ�ɡɚɩɭɫɤɚ�ɢ�ɧɚɛɨɪɚ�

ɩɨɥɧɨɣ�ɦɨɳɧɨɫɬɢ��



��

ȼ�������ɞɢɫɩɟɬɱɟɪ�1<33�ɨɬɞɚɥ�ɤɨɦɚɧɞɭ�ɨɬɤɥɸɱɢɬɶ�ɧɟ�ɦɟɧɟɟ�ɱɟɦ���� Ɇȼɬ�

ɧɚɝɪɭɡɤɢ� ɜ� ɩɪɟɞɟɥɚɯ�ɇɶɸ�Ƀɨɪɤɚ� ɢɥɢ� ©ɜɫɟ� ɛɭɞɟɬ� ɩɨɬɟɪɹɧɨª�� Ɉɧ� ɬɚɤɠɟ� ɫɨɨɛɳɢɥ�

ɞɢɫɩɟɬɱɟɪɭ�&R�(G���ɱɬɨ�ɷɧɟɪɝɨɤɨɦɩɚɧɢɹ�ɲɬɚɬɚ�ɉɟɧɫɢɥɶɜɚɧɢɹ��36(	*��ɝɨɬɨɜɚ�ɨɬ�

ɤɥɸɱɢɬɶ�ɩɟɪɟɝɪɭɠɟɧɧɭɸ�ɫɜɹɡɶ�*RHWKDOV ± /LQGHQ�ɜ�ɬɨɦ�ɫɥɭɱɚɟ� ɟɫɥɢ�ɧɟ�ɛɭɞɭɬ�ɩɪɨ�

ɜɟɞɟɧɵ�ɧɟɨɛɯɨɞɢɦɵɟ�ɦɟɪɨɩɪɢɹɬɢɹ� ɋɬɨɢɬ�ɨɬɦɟɬɢɬɶ� ɱɬɨ�ɞɢɫɩɟɬɱɟɪ�&R�(G� ɥɨɠɧɨ�

ɫɱɢɬɚɥ�ɧɚɯɨɞɹɳɟɣɫɹ�ɜ�ɪɚɛɨɬɟ�ɫɜɹɡɶ�ɦɟɠɞɭ�ɩɨɞɫɬɚɧɰɢɹɦɢ�6SUDLQ�%URRN�ɢ�5DPSDR��

ɧɟɫɦɨɬɪɹ� ɧɚ� ɬɨ� ɱɬɨ�� ɨɧɚ� ɛɵɥɚ� ɨɬɤɥɸɱɟɧɚ� ɧɟɩɪɚɜɢɥɶɧɵɦɢ� ɞɟɣɫɬɜɢɹɦɢ� ɪɟɥɟɣɧɵɯ�

ɡɚɳɢɬ��ɱɬɨ�ɧɟ�ɦɨɝɥɨ�ɧɟ�ɩɨɜɥɢɹɬɶ�ɧɚ�ɟɝɨ�ɞɚɥɶɧɟɣɲɢɟ�ɞɟɣɫɬɜɢɹ�

ȼ� ������ ɞɢɫɩɟɬɱɟɪɨɦ�ɇɶɸ�Ƀɨɪɤɚ� ɛɵɥɚ� ɨɬɞɚɧɚ� ɤɨɦɚɧɞɚ� ɨ� ɫɧɢɠɟɧɢɢ�ɧɚɩɪɹ�

ɠɟɧɢɹ�ɜ�ɷɧɟɪɝɨɫɢɫɬɟɦɟ�ɧɚ�� � ɫ�ɰɟɥɶɸ�ɭɦɟɧɶɲɟɧɢɹ�ɩɨɬɪɟɛɥɟɧɢɹ��ȼ�������ɧɚɩɪɹ�

ɠɟɧɢɟ�ɛɵɥɨ�ɫɧɢɠɟɧɨ�ɧɚ�� ��ɫ�ɬɨɣ�ɠɟ�ɰɟɥɶɸ��Ɉɞɧɚɤɨ�ɷɬɢ�ɞɟɣɫɬɜɢɹ�ɩɪɢɜɟɥɢ�ɤ�ɨɬɤɚ�

ɡɭ� ɜɬɹɝɢɜɚɧɢɹ� ɜ� ɫɢɧɯɪɨɧɢɡɦ� ɡɚɩɭɳɟɧɧɵɯ� ɪɚɧɟɟ� ɝɚɡɨɬɭɪɛɢɧɧɵɯ� ɚɝɪɟɝɚɬɨɜ ɜɜɢɞɭ�

ɬɨɝɨ�� ɱɬɨ� ɭɫɬɚɜɤɢ� ɚɜɬɨɫɢɧɯɪɨɧɢɡɚɬɨɪɨɜ� ɪɚɫɫɱɢɬɵɜɚɥɢɫɶ� ɬɨɥɶɤɨ� ɧɚ� ɧɨɦɢɧɚɥɶɧɨɟ�

ɧɚɩɪɹɠɟɧɢɟ�

ȼ� ������ ɩɪɨɢɡɨɲɥɨ� ɨɬɤɥɸɱɟɧɢɟ� ɥɢɧɢɢ�0LOOZRRG ± 3OHDVDQW� 9DOOH\ ± /HHGV�

ɜɫɥɟɞɫɬɜɢɟ� ɞɥɢɬɟɥɶɧɨɣ� ɩɟɪɟɝɪɭɡɤɢ�� ɭɞɥɢɧɟɧɢɹ� ɩɪɨɜɨɞɚ� ɢ� ɩɟɪɟɤɪɵɬɢɹ� ɧɚ� ɞɟɪɟɜɨ�

ɦɟɠɞɭ� ɩɨɞɫɬɚɧɰɢɹɦɢ� /HHGV� ɢ� 3OHDVDQW� 9DOOH\�� Ʉ� ������ ɛɵɥɢ� ɨɬɤɥɸɱɟɧɵ� ɜɫɟ�

ɨɫɬɚɥɶɧɵɟ�ɫɜɹɡɢ�ɤɨɦɩɚɧɢɢ�&RQVROLGDWHG�(GLVRQ�ɫ�ɛɥɢɡɥɟɠɚɳɢɦɢ�ɷɧɟɪɝɨɫɢɫɬɟɦɚɦɢ��

ɗɧɟɪɝɨɫɢɫɬɟɦɚ ɇɶɸ�Ƀɨɪɤɚ ɨɬɞɟɥɢɥɚɫɶ� ɫ� ɞɟɮɢɰɢɬɨɦ� ɜ� � ���Ɇȼɬ�� ɑɚɫɬɨɬɚ�

ɜ ɷɧɟɪɝɨɫɢɫɬɟɦɟ�ɫɬɚɥɚ�ɫɧɢɠɚɬɶɫɹ�ɢ�ɞɨɫɬɢɝɥɚ� ɡɧɚɱɟɧɢɹ����� Ƚɰ��ɉɨɫɥɟ�ɫɪɚɛɚɬɵɜɚ�

ɧɢɹ�ɬɪɟɬɶɟɣ�ɨɱɟɪɟɞɢ�ɫɢɫɬɟɦɵ�ɚɜɬɨɦɚɬɢɱɟɫɤɨɣ�ɱɚɫɬɨɬɧɨɣ�ɪɚɡɝɪɭɡɤɢ�ɱɚɫɬɨɬɚ�ɧɚɱɚɥɚ�

ɜɨɡɪɚɫɬɚɬɶ��

ȼɜɢɞɭ�ɬɨɝɨ��ɱɬɨ�ɫɢɫɬɟɦɚ�ɷɥɟɤɬɪɨɫɧɚɛɠɟɧɢɹ�ɝɨɪɨɞɚ ɛɵɥɚ�ɜɵɩɨɥɧɟɧɚ�ɜ�ɨɫɧɨɜ�

ɧɨɦ� ɫ� ɩɨɦɨɳɶɸ� ɦɚɫɥɨɧɚɩɨɥɧɟɧɧɵɯ� ɤɚɛɟɥɟɣ� ɜɵɫɨɤɨɝɨ� ɞɚɜɥɟɧɢɹ� ������ ����

ɢ ��� ɤȼ���ɨɬɤɥɸɱɟɧɢɟ�� ���Ɇȼɬ�ɧɚɝɪɭɡɤɢ�ɩɪɢɜɟɥɨ�ɤ�ɪɟɡɤɨɦɭ�ɫɤɚɱɤɭ�ɧɚɩɪɹɠɟɧɢɹ��

ȼ� ɪɟɡɭɥɶɬɚɬɟ� ɫɢɫɬɟɦɵ� ɪɟɝɭɥɢɪɨɜɚɧɢɹ� ɜɨɡɛɭɠɞɟɧɢɹ� ɝɟɧɟɪɚɬɨɪɨɜ� ɝɨɪɨɞɫɤɢɯ� ɫɬɚɧ�

ɰɢɣ�ɧɚɱɚɥɢ�ɫɧɢɠɚɬɶ�ɬɨɤɢ�ɜɨɡɛɭɠɞɟɧɢɹ��ȼɫɥɟɞɫɬɜɢɟ�ɢɡɦɟɧɟɧɢɹ�ɧɚɩɪɚɜɥɟɧɢɹ�ɩɟɪɟ�

ɬɨɤɚ� ɪɟɚɤɬɢɜɧɨɣ� ɦɨɳɧɨɫɬɢ� ɥɨɠɧɨ� ɨɬɪɚɛɨɬɚɥɚ� ɪɟɥɟɣɧɚɹ� ɡɚɳɢɬɚ� ɝɟɧɟɪɚɬɨɪɚ�ʋ ��

ɷɥɟɤɬɪɨɫɬɚɧɰɢɢ�5DYHQVZRRG������ Ɇȼɬ���ɢɡɦɟɧɟɧɢɟ�ɩɟɪɟɬɨɤɚ�ɪɟɚɤɬɢɜɧɨɣ�ɦɨɳɧɨ�

ɫɬɢ�ɛɵɥɨ�ɜɨɫɩɪɢɧɹɬɨ�ɤɚɤ�ɨɛɪɵɜ�ɰɟɩɢ�ɜɨɡɛɭɠɞɟɧɢɹ�� ɜ�ɪɟɡɭɥɶɬɚɬɟ�ɱɟɝɨ�ɞɟɮɢɰɢɬ�ɚɤ�



��

ɬɢɜɧɨɣ� ɦɨɳɧɨɫɬɢ� ɭɜɟɥɢɱɢɥɫɹ� ɧɚ� ��� Ɇȼɬ�� ɉɨɫɥɟ� ɷɬɨɝɨ� ɜ� ɷɧɟɪɝɨɫɢɫɬɟɦɟ� ɇɶɸ�

Ƀɨɪɤɚ� ɩɪɨɢɡɨɲɥɚ� ɤɥɚɫɫɢɱɟɫɤɚɹ� ©ɥɚɜɢɧɚ� ɱɚɫɬɨɬɵª�� ɇɚɝɪɭɡɤɢ�� ɩɨɞɤɥɸɱɟɧɧɨɣ�

ɤ ɩɨɫɥɟɞɧɟɣ�ɨɱɟɪɟɞɢ�ɚɜɬɨɦɚɬɢɱɟɫɤɨɣ�ɱɚɫɬɨɬɧɨɣ�ɪɚɡɝɪɭɡɤɢ��ɨɤɚɡɚɥɨɫɶ�ɧɟɞɨɫɬɚɬɨɱ�

ɧɨ� ɢ�ɜ�������ɷɧɟɪɝɨɫɢɫɬɟɦɚ�ɩɨɝɚɫɥɚ�

ɇɚ� ɜɨɫɫɬɚɧɨɜɥɟɧɢɟ� ɷɥɟɤɬɪɨɫɧɚɛɠɟɧɢɹ� ɩɨɧɚɞɨɛɢɥɨɫɶ� ɨɤɨɥɨ� ��� ɱ�� Ȼɨɥɶɲɚɹ�

ɱɚɫɬɶ� ɷɬɨɝɨ� ɜɪɟɦɟɧɢ� ɛɵɥɚ� ɡɚɬɪɚɱɟɧɚ� ɧɚ� ɨɛɟɫɩɟɱɟɧɢɟ� ɩɢɬɚɧɢɹ� ɦɚɫɥɹɧɵɯ� ɧɚɫɨɫɨɜ�

ɦɚɫɥɨɧɚɩɨɥɧɟɧɧɵɯ�ɤɚɛɟɥɟɣ�ɜɜɢɞɭ�ɬɨɝɨ��ɱɬɨ�ɛɵɥɨ�ɩɨɥɧɨɫɬɶɸ�ɩɪɟɤɪɚɳɟɧɨ�ɩɢɬɚɧɢɟ�

ɫɢɫɬɟɦ�ɫɨɛɫɬɜɟɧɧɵɯ�ɧɭɠɞ�ɝɨɪɨɞɫɤɢɯ�ɩɨɞɫɬɚɧɰɢɣ�

ɂɡɜɟɫɬɧɨ�� ɱɬɨ� ɤ� ɦɨɦɟɧɬɭ� ɩɟɪɜɨɝɨ� ɚɜɚɪɢɣɧɨɝɨ� ɧɚɪɭɲɟɧɢɹ� ɜ� ɷɧɟɪɝɨɫɢɫɬɟɦɟ�

ɇɶɸ�Ƀɨɪɤɚ�ɢɦɟɥɨɫɶ�� ���Ɇȼɬ�ɜɪɚɳɚɸɳɟɝɨɫɹ�ɪɟɡɟɪɜɚ�ɢ���� Ɇȼɬ�ɯɨɥɨɞɧɨɝɨ�ɪɟ�

ɡɟɪɜɚ��ɩɪɢɯɨɞɹɳɟɝɨɫɹ�ɧɚ�ɝɚɡɨɬɭɪɛɢɧɧɵɟ�ɭɫɬɚɧɨɜɤɢ��ȽɌɍ���ɤɨɬɨɪɵɟ�ɜ�ɫɢɥɭ�ɪɚɡɥɢɱ�

ɧɵɯ�ɨɛɫɬɨɹɬɟɥɶɫɬɜ�ɧɟ�ɫɦɨɝɥɢ�ɨɤɚɡɚɬɶ�ɩɨɦɨɳɶ��

ɉɨ� ɢɬɨɝɚɦ� ɪɚɫɫɥɟɞɨɜɚɧɢɹ� ɨɫɧɨɜɧɵɦɢ� ɩɪɢɱɢɧɚɦɢ� ɪɚɡɜɢɬɢɹ� ɫɢɫɬɟɦɧɨɣ� ɚɜɚ�

ɪɢɢ�ɛɵɥɢ�ɧɚɡɜɚɧɵ�ɧɟɭɞɨɜɥɟɬɜɨɪɢɬɟɥɶɧɚɹ�ɫɬɪɭɤɬɭɪɚ�ɫɢɫɬɟɦɵ�ɚɜɬɨɦɚɬɢɱɟɫɤɨɣ�ɱɚ�

ɫɬɨɬɧɨɣ� ɪɚɡɝɪɭɡɤɢ�� ɚ� ɬɚɤɠɟ� ɝɪɭɛɵɟ� ɨɲɢɛɤɢ� ɜ� ɧɚɫɬɪɨɣɤɟ� ɪɟɥɟɣɧɵɯ� ɡɚɳɢɬ��Ɍɚɤɠɟ�

ɫɤɚɡɚɥɨɫɶ�ɢ�ɬɨ��ɱɬɨ�ɞɢɫɩɟɬɱɟɪ�ɧɟ�ɢɦɟɥ�ɹɫɧɨɝɨ�ɩɪɟɞɫɬɚɜɥɟɧɢɹ�ɨ�ɞɟɣɫɬɜɢɬɟɥɶɧɨɣ�ɬɨ�

ɩɨɥɨɝɢɢ�ɷɧɟɪɝɨɫɢɫɬɟɦɵ��ɤɨɬɨɪɚɹ�ɤɚɪɞɢɧɚɥɶɧɨ�ɢɡɦɟɧɢɥɚɫɶ�ɜ�ɪɟɡɭɥɶɬɚɬɟ�ɦɧɨɝɨɱɢɫ�

ɥɟɧɧɵɯ�ɨɬɤɥɸɱɟɧɢɣ��ɱɬɨ�ɡɚɬɪɭɞɧɢɥɨ�ɩɪɢɧɹɬɢɟ�ɩɪɚɜɢɥɶɧɵɯ�ɪɟɲɟɧɢɣ�

ɇɟɩɨɫɪɟɞɫɬɜɟɧɧɵɣ�ɮɢɧɚɧɫɨɜɵɣ� ɭɳɟɪɛ�� ɜɵɡɜɚɧɧɵɣ� ɧɟɞɨɨɬɩɭɫɤɨɦ� ɷɥɟɤɬɪɨ�

ɷɧɟɪɝɢɢ� ɫɨɫɬɚɜɢɥ�ɨɤɨɥɨ����ɦɥɧ�ɞɨɥɥɚɪɨɜ��Ʉɨɫɜɟɧɧɵɣ�ɭɳɟɪɛ��ɜɵɡɜɚɧɧɵɣ�ɭɥɢɱɧɵ�

ɦɢ ɛɟɫɩɨɪɹɞɤɚɦɢ�ɢɡ�ɡɚ�ɨɬɫɭɬɫɬɜɢɹ�ɨɫɜɟɳɟɧɢɹ�ɢ�ɨɬɤɥɸɱɟɧɢɹ�ɜɫɟɯ�ɫɢɫɬɟɦ�ɫɢɝɧɚɥɢ�

ɡɚɰɢɢ�� ɫɨɫɬɚɜɢɥ� ɛɨɥɟɟ� ���� ɦɥɧ ɞɨɥɥɚɪɨɜ�� Ʉɨɦɢɫɫɢɟɣ� ɩɪɚɜɢɬɟɥɶɫɬɜɚ� ɋɒȺ� ɛɵɥɨ�

ɩɪɢɧɹɬɨ�ɪɟɲɟɧɢɟ��ɫɨɝɥɚɫɧɨ�ɤɨɬɨɪɨɦɭ�ɚɜɚɪɢɹ�ɢɦɟɥɚ�ɩɪɢɪɨɞɧɵɣ�ɯɚɪɚɤɬɟɪ��Ȼɨɥɶɲɚɹ�

ɱɚɫɬɶ�ɭɛɵɬɤɨɜ�ɛɵɥɚ�ɩɨɤɪɵɬɚ�ɢɡ�ɮɟɞɟɪɚɥɶɧɨɝɨ�ɛɸɞɠɟɬɚ�>��� ��@�

Ⱥɜɚɪɢɹ�ɜ�ɷɧɟɪɝɨɫɢɫɬɟɦɟ�ɒɜɟɰɢɢ����ɞɟɤɚɛɪɹ������ɝ��

Ɉɫɧɨɜɧɚɹ�ɫɟɬɶ�ɷɧɟɪɝɨɫɢɫɬɟɦɵ�ɒɜɟɰɢɢ�ɫɨɫɬɨɢɬ�ɢɡ�ɫɟɦɢ�ɩɪɨɬɹɠɟɧɧɵɯ�ɥɢɧɢɣ�

ɷɥɟɤɬɪɨɩɟɪɟɞɚɱɢ ɧɚɩɪɹɠɟɧɢɟɦ���� ɤȼ��ɪɢɫɭɧɨɤ ����� ɨɛɨɪɭɞɨɜɚɧɧɵɯ�ɭɫɬɪɨɣɫɬɜɚ�

ɦɢ� ɩɚɪɚɥɥɟɥɶɧɨɣ� ɢ� ɩɨɫɥɟɞɨɜɚɬɟɥɶɧɨɣ� ɤɨɦɩɟɧɫɚɰɢɣ�� Ⱦɚɧɧɚɹ� ɫɟɬɶ� ɤɨɧɫɬɪɭɢɪɨɜɚ�

ɥɚɫɶ�ɞɥɹ�ɩɟɪɟɞɚɱɢ�ɛɨɥɶɲɢɯ�ɨɛɴɟɦɨɜ�ɦɨɳɧɨɫɬɢ�ɨɬ�ɝɢɞɪɨɷɥɟɤɬɪɨɫɬɚɧɰɢɣ�ɧɚ�ɫɟɜɟɪɟ�

ɫɬɪɚɧɵ�ɤ�ɤɪɭɩɧɵɦ�ɭɡɥɚɦ�ɧɚɝɪɭɡɤɢ�ɜ�ɸɠɧɨɣ�ɟɟ�ɱɚɫɬɢ��ȼ�ɩɨɫɥɟɞɧɟɟ�ɜɪɟɦɹ�ɧɚ�ɸɝɟ�
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ɫɬɪɚɧɵ�ɪɹɞɨɦ�ɫ�ɤɪɭɩɧɟɣɲɢɦɢ�ɭɡɥɚɦɢ�ɧɚɝɪɭɡɤɢ�ɛɵɥɢ�ɩɨɫɬɪɨɟɧɵ�ɤɪɭɩɧɵɟ�ɚɬɨɦɧɵɟ�

ɷɥɟɤɬɪɨɫɬɚɧɰɢɢ��ɗɬɨ�ɩɨɤɪɵɥɨ�ɪɨɫɬ�ɧɚɝɪɭɡɤɢ�ɜ�ɸɠɧɨɣ�ɱɚɫɬɢ�ɫɬɪɚɧɵ�ɩɪɢ�ɫɨɯɪɚɧɟ�

ɧɢɢ�ɡɚɝɪɭɡɤɢ�ɥɢɧɢɣ�ɨɫɧɨɜɧɨɣ�ɫɟɬɢ���� ɤȼ�ɜ�ɞɨɩɭɫɬɢɦɵɯ�ɩɪɟɞɟɥɚɯ��ɗɧɟɪɝɨɫɢɫɬɟɦɚ�

ɒɜɟɰɢɢ� ɜ� ɫɨɫɬɚɜɟ� ɷɧɟɪɝɨɨɛɴɟɞɢɧɟɧɢɹ�©ɇɨɪɞɟɥª� ɪɚɛɨɬɚɟɬ�ɩɚɪɚɥɥɟɥɶɧɨ� ɫ� ɷɧɟɪɝɨ�

ɫɢɫɬɟɦɚɦɢ�Ɏɢɧɥɹɧɞɢɢ��Ⱦɚɧɢɢ�ɢ�ɇɨɪɜɟɝɢɢ�

ɇɚɝɪɭɡɤɚ� ɷɧɟɪɝɨɫɢɫɬɟɦɵ� ɒɜɟɰɢɢ� ɧɚ� ɩɟɪɢɨɞ� ��������� ������ ɫɨɫɬɚɜɥɹɥɚ�

�� ���Ɇȼɬ��ɜ�ɬɨɦ�ɱɢɫɥɟ�ɷɤɫɩɨɪɬ�ɜ�Ɏɢɧɥɹɧɞɢɸ�ɫɨɫɬɚɜɥɹɥ���� Ɇȼɬ� ɧɚɝɪɭɡɤɚ�ɷɥɟɤ�

ɬɪɨɛɨɣɥɟɪɨɜ� ɛɵɥɚ� ɪɚɜɧɚ� ��� Ɇȼɬ�� Ɋɚɫɩɪɟɞɟɥɟɧɢɟ� ɝɟɧɟɪɢɪɭɸɳɟɣ� ɦɨɳɧɨɫɬɢ� ɫɨ�

ɫɬɚɜɢɥɨ�� �� ���Ɇȼɬ� ɨɬ� ɝɢɞɪɨɷɥɟɤɬɪɨɫɬɚɧɰɢɢ� �Ƚɗɋ� ɜ� ɫɟɜɟɪɧɨɣ� ɱɚɫɬɢ� ɫɬɪɚɧɵ��

� ���Ɇȼɬ�ɨɬ� ɚɬɨɦɧɨɣ�ɷɥɟɤɬɪɨɫɬɚɧɰɢɢ��Ⱥɗɋ� ɜ�ɸɠɧɨɣ�ɱɚɫɬɢ�ɫɬɪɚɧɵ��� ���Ɇȼɬ�

ɢɦɩɨɪɬɢɪɭɟɦɨɣ�ɢɡ�ɇɨɪɜɟɝɢɢ�ɦɨɳɧɨɫɬɢ�

Ɋɢɫɭɧɨɤ ���� ɋɯɟɦɚ�ɨɫɧɨɜɧɨɣ�ɷɥɟɤɬɪɢɱɟɫɤɨɣ�ɫɟɬɢ�ɒɜɟɰɢɢ

ȼ�ɨɫɧɨɜɧɨɣ�ɫɟɬɢ����±��� ɤȼ�ɛɵɥɢ�ɜɵɜɟɞɟɧɵ�ɜ�ɪɟɦɨɧɬ�ɦɟɠɫɢɫɬɟɦɧɚɹ�ɫɜɹɡɶ�

ɫ ɷɧɟɪɝɨɫɢɫɬɟɦɨɣ�Ɏɢɧɥɹɧɞɢɢ�ɧɚɩɪɹɠɟɧɢɟɦ���� ɤȼ�ɢ�ɨɞɧɚ�ɥɢɧɢɹ���� ɤȼ�ɤ�ɫɟɜɟɪɭ�

ɨɬ�ɋɬɨɤɝɨɥɶɦɚ��ɉɪɢ�ɷɬɨɦ�ɩɟɪɟɬɨɤ�ɚɤɬɢɜɧɨɣ�ɦɨɳɧɨɫɬɢ�ɜ�ɩɟɪɜɨɦ�ɫɟɱɟɧɢɢ�ɫɨɫɬɚɜɥɹɥ�

ɋɬɨɤɝɨɥɶɦ

ɏɚɦɪɚ

Ɏɨɪɫɦɚɤ

ȼ�Ɏɢɧɥɹɧɞɢɸ

ɍɦ�Ɋɢɜɟɪ�
ɗɧɝɟɪɦɚɧ�Ɋɢɜɟɪ

ɋɟɱɟɧɢɟ�ʋ�

Ɉɫɤɚɪɫɯɚɦɢ

ȼ�Ⱦɚɧɢɸ

ɏɨɥɫɛɟɪɝ

ȼ�ɘɠɧɭɸ�ɇɨɪɜɟɝɢɸ

ȼ�ɋɟɜɟɪɧɭɸ�ɇɨɪɜɟɝɢɸ

Ʉɢɥɮɨɪɫɟɧ



��

� ���Ɇȼɬ ɩɪɢ�ɞɨɩɭɫɬɢɦɨɦ�ɩɪɟɞɟɥɟ�ɜ�� ���Ɇȼɬ�ɢ�ɛɵɥ�ɧɚɩɪɚɜɥɟɧ�ɫ�ɫɟɜɟɪɚ�ɫɬɪɚɧɵ�

ɧɚ�ɸɝ�� ɇɚɩɪɹɠɟɧɢɟ� ɜ� ɫɟɬɢ� ��� ɤȼ� ɜɚɪɶɢɪɨɜɚɥɨɫɶ� ɨɬ� ��� ɞɨ� ��� ɤȼ�� ɱɚɫɬɨɬɚ� ɫɨ�

ɫɬɚɜɥɹɥɚ������ Ƚɰ�

ȼ������ ɛɵɥ�ɩɪɨɢɡɜɟɞɟɧ�ɜɵɜɨɞ�ɜ�ɪɟɦɨɧɬ� ɷɧɟɪɝɨɛɥɨɤɚ�ɦɨɳɧɨɫɬɶɸ���� Ɇȼɬ�

ɧɚ�Ⱥɗɋ�Ɉɫɤɚɪɫɯɚɦɧ�� ȼ� ɷɬɨ�ɠɟ� ɜɪɟɦɹ� ɞɢɫɩɟɬɱɟɪɫɤɢɦ� ɩɟɪɫɨɧɚɥɨɦ�ɇɨɪɞɟɥɚ� ɛɵɥɨ�

ɜɵɞɚɧɨ�ɪɚɡɪɟɲɟɧɢɟ�ɧɚ� ɜɵɜɨɞ�ɜ�ɪɟɦɨɧɬ�ɥɢɧɟɣɧɨɝɨ�ɪɚɡɴɟɞɢɧɢɬɟɥɹ�ɧɚ� ɩɨɞɫɬɚɧɰɢɢ�

�ɉɋ� ��� ɤȼ ɏɚɦɪɚ� ɢ ɨɬɞɚɧɚ� ɤɨɦɚɧɞɚ� ɧɚ� ɨɬɤɥɸɱɟɧɢɟ� ɷɥɟɤɬɪɨɛɨɣɥɟɪɨɜ�

ɜ ɝ� ɋɬɨɤɝɨɥɶɦɟ�ɢ�ɩɨɞɝɨɬɨɜɤɭ�ɤ�ɜɜɨɞɭ�ɜ�ɪɚɛɨɬɭ�ȽɌɍ�ɜ�ɸɠɧɨɦ�ɪɚɣɨɧɟ�

ȼ������ ɩɪɢ�ɜɵɩɨɥɧɟɧɢɢ�ɩɟɪɟɤɥɸɱɟɧɢɣ�ɧɚ�ɉɋ�ɏɚɦɪɚ��ɨɬ�ɤɨɬɨɪɨɣ�ɨɫɭɳɟɫɬɜ�

ɥɹɥɨɫɶ�ɷɧɟɪɝɨɫɧɚɛɠɟɧɢɟ�ɫɬɨɤɝɨɥɶɦɫɤɨɝɨ�ɪɚɣɨɧɚ��ɩɨɜɪɟɞɢɥɫɹ�ɪɚɡɴɟɞɢɧɢɬɟɥɶ��ɜ�ɪɟ�

ɡɭɥɶɬɚɬɟ�ɱɟɝɨ�ɨɬɪɚɛɨɬɚɥɚ�ɞɢɮɮɟɪɟɧɰɢɚɥɶɧɚɹ�ɡɚɳɢɬɚ�ɲɢɧ�ɢ�ɩɨɞɫɬɚɧɰɢɹ�ɩɨɥɧɨɫɬɶɸ�

ɩɨɝɚɫɥɚ� Ɉɫɬɚɜɲɢɟɫɹ� ɜ� ɪɚɛɨɬɟ� ɜɨɡɞɭɲɧɵɟ� ɥɢɧɢɢ� �ȼɅ� ��� ɤȼ� ɩɟɪɟɝɪɭɡɢɥɢɫɶ� ɢ�

ɧɚɩɪɹɠɟɧɢɟ�ɜ�ɸɠɧɨɣ�ɱɚɫɬɢ�ɷɧɟɪɝɨɫɢɫɬɟɦɵ�ɒɜɟɰɢɢ�ɫɧɢɡɢɥɨɫɶ�ɞɨ����±��� ɤȼ��ɱɬɨ�

ɩɪɢɜɟɥɨ�ɤ� ɫɧɢɠɟɧɢɸ�ɩɨɬɪɟɛɥɟɧɢɹ� ɷɥɟɤɬɪɢɱɟɫɤɨɣ� ɷɧɟɪɝɢɢ��Ɉɞɧɚɤɨ� ɱɟɪɟɡ�ɦɢɧɭɬɭ

ɜ ɪɟɡɭɥɶɬɚɬɟ� ɪɚɛɨɬɵ� ɚɜɬɨɦɚɬɢɤɢ� ɪɟɝɭɥɢɪɨɜɚɧɢɹ� ɧɚɩɪɹɠɟɧɢɹ�� ɫɦɨɧɬɢɪɨɜɚɧɧɨɣ�

ɧɚ ɬɪɚɧɫɮɨɪɦɚɬɨɪɚɯ��ɧɚɩɪɹɠɟɧɢɟ�ɜ ɫɟɬɢ���� ɤȼ�ɛɵɥɨ�ɜɨɫɫɬɚɧɨɜɥɟɧɨ ɢ�ɩɨɬɪɟɛɥɹɟ�

ɦɚɹ�ɧɚɝɪɭɡɤɚ�ɜɟɪɧɭɥɚɫɶ�ɤ�ɢɫɯɨɞɧɵɦ�ɡɧɚɱɟɧɢɹɦ�

Ⱦɚɥɶɧɟɣɲɟɟ� ɪɚɡɜɢɬɢɟ� ɚɜɚɪɢɢ�� ɤɨɬɨɪɨɟ� ɜɵɪɚɡɢɥɨɫɶ� ɜ� ɩɟɪɜɭɸ� ɨɱɟɪɟɞɶ� ɜ� ɨɬ�

ɤɥɸɱɟɧɢɢ�ɨɬ�ɩɟɪɟɝɪɭɡɤɢ�ɨɞɧɨɣ�ȼɅ���� ɤȼ�ɢ�ɨɞɧɨɣ�ȼɅ���� ɤȼ� ɩɪɢɜɟɥɨ�ɤ�ɫɧɢɠɟ�

ɧɢɸ�ɧɚɩɪɹɠɟɧɢɹ� ɜ�ɸɠɧɨɣ�ɱɚɫɬɢ� ɫɟɬɢ���� ɤȼ��ɧɚɪɭɲɟɧɢɸ� ɫɢɧɯɪɨɧɢɡɦɚ�ɩɨ� ɫɟɱɟ�

ɧɢɸ�Ⱥ��ɩɨɥɧɨɦɭ�ɪɚɡɞɟɥɟɧɢɸ�ɷɧɟɪɝɨɫɢɫɬɟɦɵ�ɒɜɟɰɢɢ�ɧɚ�ɞɜɟ�ɱɚɫɬɢ�ɫ�ɨɞɧɨɜɪɟɦɟɧ�

ɧɵɦ ɨɬɞɟɥɟɧɢɟɦ ɦɟɠɫɢɫɬɟɦɧɵɯ�ɫɜɹɡɟɣ�ɫ�ɸɠɧɨɣ�ɇɨɪɜɟɝɢɟɣ�ɢ�Ⱦɚɧɢɟɣ�

Ⱦɟɮɢɰɢɬ� ɚɤɬɢɜɧɨɣ�ɦɨɳɧɨɫɬɢ�ɨɛɴɟɦɨɦ����� Ɇȼɬ�� ɜɨɡɧɢɤɲɢɣ�ɜ�ɸɠɧɨɣ�ɱɚ�

ɫɬɢ� ɷɧɟɪɝɨɫɢɫɬɟɦɵ�� ɫɬɚɥ� ɩɪɢɱɢɧɨɣ ɪɟɡɤɨɝɨ� ɫɧɢɠɟɧɢɹ� ɱɚɫɬɨɬɵ� �ɫɨ� ɫɤɨɪɨɫɬɶɸ� �±

� Ƚɰ�ɫ��ɢ�ɧɚɩɪɹɠɟɧɢɹ��ȼ�ɪɟɡɭɥɶɬɚɬɟ�ɩɟɪɟɝɪɭɡɤɢ�ɢ�ɧɢɡɤɨɝɨ�ɧɚɩɪɹɠɟɧɢɹ�ɜ�ɫɟɬɢ�ɪɟ�

ɥɟɣɧɨɣ� ɡɚɳɢɬɨɣ� ɨɬ� ɜɧɟɲɧɢɯ� ɩɨɜɪɟɠɞɟɧɢɣ� ɛɵɥɢ� ɨɬɤɥɸɱɟɧɵ� ɝɟɧɟɪɚɬɨɪɵ� ɬɪɟɯ�

Ⱥɗɋ��ɇɢ�ɨɞɢɧ�ɷɧɟɪɝɨɛɥɨɤ�ɧɟ�ɛɵɥ�ɭɞɟɪɠɚɧ�ɜ�ɪɚɛɨɬɟ�ɧɚ�ɫɨɛɫɬɜɟɧɧɵɟ�ɧɭɠɞɵ�

ɑɟɪɟɡ�ɩɹɬɶ�ɫɟɤɭɧɞ�ɩɨɫɥɟ�ɨɬɞɟɥɟɧɢɹ�ɸɠɧɨɣ�ɱɚɫɬɢ�ɱɚɫɬɨɬɚ�ɜ�ɫɟɜɟɪɧɨɣ�ɱɚɫɬɢ�

ɷɧɟɪɝɨɫɢɫɬɟɦɵ�ɭɜɟɥɢɱɢɥɚɫɶ�ɞɨ��� Ƚɰ��ȼ�ɪɟɡɭɥɶɬɚɬɟ� ɷɬɨɝɨ�ɨɬɪɚɛɨɬɚɥɚ� ɚɜɬɨɦɚɬɢɤɚ�

ɩɨɜɵɲɟɧɢɹ�ɱɚɫɬɨɬɵ��ɨɬɤɥɸɱɢɜ�ɱɚɫɬɶ�ɝɢɞɪɨɝɟɧɟɪɚɬɨɪɨɜ��ɨɫɬɚɜɲɢɯɫɹ�ɜ�ɪɚɛɨɬɟ��ɑɟ�
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ɪɟɡ����ɫ ɩɨɫɥɟ�ɞɟɥɟɧɢɹ�ɱɚɫɬɨɬɚ�ɭɫɬɚɧɨɜɢɥɚɫɶ�ɧɚ�ɭɪɨɜɧɟ������ Ƚɰ��Ɂɚɬɟɦ�ɜɫɥɟɞɫɬɜɢɟ�

ɩɟɪɟɝɪɭɡɤɢ�ɨɬɤɥɸɱɢɥɢɫɶ�ɦɟɠɫɢɫɬɟɦɧɵɟ�ɥɢɧɢɢ�ɫɜɹɡɢ�ɫ�ɷɧɟɪɝɨɫɢɫɬɟɦɚɦɢ�ɋɟɜɟɪɧɨɣ�

ɇɨɪɜɟɝɢɢ�ɢ�Ɏɢɧɥɹɧɞɢɢ��ɩɨɫɥɟ�ɱɟɝɨ�ɱɚɫɬɨɬɚ�ɫɧɨɜɚ�ɭɜɟɥɢɱɢɥɚɫɶ�ɞɨ��� Ƚɰ��ɑɟɪɟɡ�ɧɟ�

ɤɨɬɨɪɨɟ� ɜɪɟɦɹ� ɞɟɣɫɬɜɢɹɦɢ� ɨɩɟɪɚɬɢɜɧɨɝɨ� ɩɟɪɫɨɧɚɥɚ� ɱɚɫɬɨɬɚ ɛɵɥɚ� ɜɨɫɫɬɚɧɨɜɥɟɧɚ�

ɞɨ�ɧɨɪɦɚɥɶɧɨɝɨ�ɭɪɨɜɧɹ������±���� Ƚɰ��

ȼ������ ɛɵɥɨ�ɩɪɨɢɡɜɟɞɟɧɨ�ɜɤɥɸɱɟɧɢɟ�ɫɜɹɡɢ�ɫ�ɸɠɧɨɣ�ɱɚɫɬɶɸ�ɷɧɟɪɝɨɫɢɫɬɟɦɵ�

ɇɨɪɜɟɝɢɢ��ɋɟɬɢ�����ɢ���� ɤȼ�ɩɨ�ɛɨɥɶɲɟɣ�ɱɚɫɬɢ�ɛɵɥɢ�ɜɨɫɫɬɚɧɨɜɥɟɧɵ�ɤ�������

ȼ� ɩɪɨɰɟɫɫɟ� ɚɜɚɪɢɢ� ɛɵɥɢ� ɡɚɩɭɳɟɧɵ� ɢ� ɛɵɫɬɪɨ� ɡɚɝɪɭɠɟɧɵ� ȽɌɍ� ɩɨɫɬɟɩɟɧɧɨ�

ɩɪɨɢɡɜɨɞɢɥɫɹ�ɡɚɩɭɫɤ�ɫ�ɧɚɛɨɪɨɦ�ɧɚɝɪɭɡɤɢ�ɦɚɡɭɬɧɵɯ�Ɍɗɋ��ɧɚɯɨɞɢɜɲɢɯɫɹ�ɜ�ɯɨɥɨɞ�

ɧɨɦ�ɪɟɡɟɪɜɟ��Ʉ����ɱ�ɜɫɟ�ɦɚɥɨɷɤɨɧɨɦɢɱɧɵɟ�ȽɌɍ�ɛɵɥɢ�ɨɫɬɚɧɨɜɥɟɧɵ��ɉɟɪɜɵɣ�ɷɧɟɪ�

ɝɨɛɥɨɤ�Ⱥɗɋ�ɛɵɥ�ɜɜɟɞɟɧ�ɜ�ɪɚɛɨɬɭ�ɜ��������ɩɨɫɥɟɞɧɢɣ ± ���ɞɟɤɚɛɪɹ�ɜ�������

ɉɨ�ɢɬɨɝɚɦ�ɚɜɚɪɢɢ�ɛɵɥɨ�ɜɵɹɫɧɟɧɨ��ɱɬɨ�ɧɚɪɭɲɟɧɢɟ�ɭɫɬɨɣɱɢɜɨɫɬɢ�ɩɚɪɚɥɥɟɥɶ�

ɧɨɣ� ɪɚɛɨɬɵ� ɢ� ɨɬɤɥɸɱɟɧɢɟ� ɥɢɧɢɣ� ɷɥɟɤɬɪɨɩɟɪɟɞɚɱɢ� �Ʌɗɉ� ��� ɤȼ� ɏɨɥɥɫɛɟɪɝ ±

Ʉɢɥɮɨɪɫɟɧ��ɤɨɬɨɪɨɟ�ɩɨɫɥɟ�ɤɪɚɬɤɨɜɪɟɦɟɧɧɨɣ�ɫɬɚɛɢɥɢɡɚɰɢɢ�ɩɪɢɜɟɥɨ�ɤ�ɧɚɪɭɲɟɧɢɸ�

ɭɫɬɨɣɱɢɜɨɫɬɢ� ɬɪɚɧɡɢɬɨɜ�ɋɟɜɟɪ ± ɘɝ�ɢ�ɪɚɡɜɢɬɢɸ�ɚɜɚɪɢɢ��ɦɨɝɥɨ�ɛɵɬɶ�ɩɪɟɞɨɬɜɪɚ�

ɳɟɧɨ� ɛɥɨɤɢɪɨɜɤɨɣ� ɪɟɝɭɥɢɪɨɜɚɧɢɹ� ɩɨɞ� ɧɚɝɪɭɡɤɨɣ �Ɋɉɇ� ɬɪɚɧɫɮɨɪɦɚɬɨɪɨɜ� ɢ� ɨɬ�

ɤɥɸɱɟɧɢɟɦ�ɱɚɫɬɢ�ɧɚɝɪɭɡɤɢ�ɫ�ɰɟɥɶɸ�ɪɚɡɝɪɭɡɤɢ�ɩɟɪɟɝɪɭɠɟɧɧɨɣ�Ʌɗɉ��ɉɪɢ�ɷɬɨɦ�ɪɚɡ�

ɜɢɬɢɸ� ɚɜɚɪɢɢ� ɫɩɨɫɨɛɫɬɜɨɜɚɥɢ�ɦɧɨɝɨɱɢɫɥɟɧɧɵɟ� ɥɨɠɧɵɟ� ɫɪɚɛɚɬɵɜɚɧɢɹ� ɭɫɬɪɨɣɫɬɜ�

ɪɟɥɟɣɧɨɣ�ɡɚɳɢɬɵ�ɢ�ɚɜɬɨɦɚɬɢɤɢ��ɚ�ɬɚɤɠɟ�ɧɟɭɞɨɜɥɟɬɜɨɪɢɬɟɥɶɧɨɟ�ɫɨɫɬɨɹɧɢɟ�ɚɜɬɨɦɚ�

ɬɢɱɟɫɤɨɣ� ɱɚɫɬɨɬɧɨɣ� ɪɚɡɝɪɭɡɤɢ� �ȺɑɊ��� ɤɨɬɨɪɨɟ�ɩɪɢɜɟɥɨ� ɤ� ɨɬɤɚɡɭ� ɛɨɥɶɲɨɝɨ� ɱɢɫɥɚ�

ɪɟɥɟ�ɱɚɫɬɨɬɵ�ɜ ɪɟɡɭɥɶɬɚɬɟ�ɫɧɢɠɟɧɢɹ�ɧɚɩɪɹɠɟɧɢɹ�ɜ�ɷɧɟɪɝɨɫɢɫɬɟɦɟ�

ɋɢɫɬɟɦɧɚɹ�ɚɜɚɪɢɹ����ɢɸɥɹ������ɝ��ɜ Ɍɨɤɢɨ

Ⱦɚɧɧɚɹ�ɚɜɚɪɢɹ�ɩɪɨɢɡɨɲɥɚ�ɜ ɨɩɟɪɚɰɢɨɧɧɨɣ�ɡɨɧɟ�ɤɨɦɩɚɧɢɢ�7KH�7RN\R�(OHFWULF�

3RZHU� &RPSDQ\�� ,QF�� �7(3&2�� ɉɪɢɱɢɧɚ� ɟɟ� ɡɚɤɥɸɱɚɥɚɫɶ� ɜ� ɚɧɨɦɚɥɶɧɨ� ɜɵɫɨɤɨɣ�

ɬɟɦɩɟɪɚɬɭɪɟ� ��� �ɋ�� ɢ� ɩɨɜɵɲɟɧɧɨɦ� ɩɨɬɪɟɛɥɟɧɢɢ� ɷɥɟɤɬɪɨɷɧɟɪɝɢɢ�� Ɋɟɡɭɥɶɬɚɬɨɦ�

ɚɜɚɪɢɢ�ɫɬɚɥɨ�ɨɬɤɥɸɱɟɧɢɟ�����ɦɥɧ�ɩɨɬɪɟɛɢɬɟɥɟɣ�>��@�

ɋɨɝɥɚɫɧɨ�ɩɪɟɞɜɚɪɢɬɟɥɶɧɵɦ�ɪɚɫɱɟɬɚɦ�ɪɟɡɟɪɜ�ɝɟɧɟɪɢɪɭɸɳɢɯ�ɦɨɳɧɨɫɬɟɣ�ɛɵɥ�

ɪɚɜɟɧ��� ���Ɇȼɬ��ɩɪɢ�ɦɚɤɫɢɦɚɥɶɧɨɦ�ɩɨɬɪɟɛɥɟɧɢɢ�ɜ��� ���Ɇȼɬ���Ɉɞɧɚɤɨ�ɩɨɬɨɦ�

ɜɜɢɞɭ� ɪɨɫɬɚ� ɬɟɦɩɟɪɚɬɭɪɵ� ɨɤɪɭɠɚɸɳɟɝɨ� ɜɨɡɞɭɯɚ� ɞɚɧɧɵɟ� ɛɵɥɢ� ɫɤɨɪɪɟɤɬɢɪɨɜɚɧɵ�

ɢ ɪɟɡɟɪɜ� ɜɵɪɨɫ� ɧɚ� ��� Ɇȼɬ�� ɢɡ� ɤɨɬɨɪɵɯ� ��� Ɇȼɬ� ɩɪɢɯɨɞɢɥɨɫɶ� ɧɚ� ɞɨɥɸ� ɞɪɭɝɢɯ�
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ɤɨɦɩɚɧɢɣ�� ɱɬɨ� ɨɛɟɫɩɟɱɢɥɨ� �� ���Ɇȼɬ� ɫɭɦɦɚɪɧɨɝɨ� ɝɟɧɟɪɢɪɭɟɦɨɝɨ� ɪɟɡɟɪɜɚ�

ɩɪɢ ɩɪɨɝɧɨɡɟ�ɩɨɬɪɟɛɥɟɧɢɹ��ɧɚ��������ɜ��� ���Ɇȼɬ �ɬɚɛɥɢɰɚ������

Ɍɚɛɥɢɰɚ���� ± ɏɪɨɧɨɥɨɝɢɹ�ɪɚɡɜɢɬɢɹ�ɫɨɛɵɬɢɣ

ȼɪɟɦɹ ɋɨɛɵɬɢɹ
ɭɬɪɨ ± ɦɚɤɫɢɦɭɦ�ɩɨɬɪɟɛɥɟɧɢɹ������� Ɇȼɬ
ɨɤɨɥɨ ����� ± ɷɥɟɤɬɪɨɩɨɬɪɟɛɥɟɧɢɟ������� Ɇȼɬ��ɧɚ�� ���Ɇȼɬ�ɜɵɲɟ��ɱɟɦ����ɢɸɥɹ�

± ɧɨɪɦɚɥɶɧɵɣ�ɭɪɨɜɟɧɶ�ɧɚɩɪɹɠɟɧɢɣ�ɢ�ɱɚɫɬɨɬɵ�ɞɨ������
����� ± ɩɨɬɪɟɛɥɟɧɢɟ������� Ɇȼɬ

± ɜɜɟɞɟɧɚ�ɜ�ɪɚɛɨɬɭ�ɟɦɤɨɫɬɧɚɹ�ɤɨɦɩɟɧɫɚɰɢɹ��ɝɟɧɟɪɚɬɨɪɵ�ɫɬɚɧɰɢɣ�ɡɚɝɪɭ�
ɠɟɧɵ�ɩɨ�ɪɟɚɤɬɢɜɧɨɣ�ɦɨɳɧɨɫɬɢ

ɫ������ ± ɪɨɫɬ�ɧɚɝɪɭɡɤɢ�ɫɨ�ɫɤɨɪɨɫɬɶɸ���� Ɇȼɬ�ɦɢɧ�ɩɪɢ�ɨɞɧɨɜɪɟɦɟɧɧɨɦ�ɫɧɢɠɟ�
ɧɢɢ�ɧɚɩɪɹɠɟɧɢɹ�ɜ�ɫɟɬɢ

ɤ������ ± ɜɜɟɞɟɧɵ�ɜɫɟ�ɤɨɦɩɟɧɫɚɬɨɪɵ�ɪɟɚɤɬɢɜɧɨɣ�ɦɨɳɧɨɫɬɢ
ɨɤɨɥɨ������ ± ɩɨɬɪɟɛɥɟɧɢɟ������� Ɇȼɬ
ɨɤɨɥɨ������ ± ɧɚɩɪɹɠɟɧɢɟ�ɜ�ɫɟɬɢ���� ɤȼ�ɫɨɫɬɚɜɥɹɟɬ���� ɤȼ
ɨɤɨɥɨ������ ± ɧɚɩɪɹɠɟɧɢɟ�ɜ�ɫɟɬɢ���� ɤȼ�ɫɧɢɡɢɥɨɫɶ�ɞɨ���� ɤȼ�ɧɚ�ɡɚɩɚɞɟ�ɢ�ɞɨ���� ɤȼ�

ɧɚ ɜɨɫɬɨɤɟ
± ɞɟɣɫɬɜɢɹɦɢ�ɪɟɥɟɣɧɨɣ�ɡɚɳɢɬɵ�ɨɬɤɥɸɱɟɧɵ�ɬɪɢ�ɩɨɞɫɬɚɧɰɢɢ
± ɨɬɤɥɸɱɟɧɨ������Ɇȼɬ�ɧɚɝɪɭɡɤɢ��ɨɤɨɥɨ�����ɦɥɧ ɩɨɬɪɟɛɢɬɟɥɟɣ�

�����±����� ± ɜɨɡɨɛɧɨɜɥɟɧɚ�ɪɚɛɨɬɚ�ɬɪɟɯ�ɩɨɞɫɬɚɧɰɢɣ
����� ± ɜɨɫɫɬɚɧɨɜɥɟɧɨ������ Ɇȼɬ�ɧɚɝɪɭɡɤɢ
����� ± ɜɨɫɫɬɚɧɨɜɥɟɧɨ������ Ɇȼɬ�ɧɚɝɪɭɡɤɢ
����� ± ɜɨɫɫɬɚɧɨɜɥɟɧɨ������ Ɇȼɬ�ɧɚɝɪɭɡɤɢ
����� ± ɩɨɥɧɨɟ�ɜɨɫɫɬɚɧɨɜɥɟɧɢɟ

ȼ�ɷɧɟɪɝɨɫɢɫɬɟɦɟ�əɩɨɧɢɢ�ɢɫɩɨɥɶɡɭɸɬɫɹ�ɞɜɟ�ɲɤɚɥɵ�ɱɚɫɬɨɬ�����ɢ��� Ƚɰ��ɗɧɟɪ�

ɝɨɨɛɴɟɞɢɧɟɧɢɹ�7(3&2���� Ƚɰ��ɢ�&KXEX�(OHFWULF�3RZHU�&R����� Ƚɰ��ɫɜɹɡɚɧɵ�ɦɟɠɞɭ�

ɫɨɛɨɣ�ɩɨɫɪɟɞɫɬɜɨɦ�ɞɜɭɯ�ɜɫɬɚɜɨɤ�ɩɨɫɬɨɹɧɧɨɝɨ� ɬɨɤɚ�ɦɨɳɧɨɫɬɶɸ���� Ɇȼɬ�ɤɚɠɞɚɹ��

ɤɨɬɨɪɵɟ�ɫɦɨɧɬɢɪɨɜɚɧɵ�ɧɚ�ɩɨɞɫɬɚɧɰɢɹɯ�6DNXPD�ɢ�6KLQ�6KLPDQR�

ɉɨɫɥɟ� ������ ɷɥɟɤɬɪɨɩɨɬɪɟɛɥɟɧɢɟ� ɧɚɱɚɥɨ� ɭɜɟɥɢɱɢɜɚɬɶɫɹ� ɫɨ� ɫɤɨɪɨɫɬɶɸ�

���Ɇȼɬ� ɜ ɦɢɧɭɬɭ� ɱɬɨ� ɩɪɢɜɟɥɨ� ɤ� ɫɧɢɠɟɧɢɸ� ɧɚɩɪɹɠɟɧɢɹ� ɜ� ɫɟɬɢ� ��� ɤȼ�� Ⱦɥɹ�

ɩɪɟɞɨɬɜɪɚɳɟɧɢɹ�ɫɧɢɠɟɧɢɹ�ɧɚɩɪɹɠɟɧɢɹ�ɤɨɦɩɚɧɢɟɣ�7(3&2�ɛɵɥɚ ɜɜɟɞɟɧɚ ɜ�ɪɚɛɨɬɭ�

ɟɦɤɨɫɬɧɚɹ� ɤɨɦɩɟɧɫɚɰɢɹ� ɪɟɚɤɬɢɜɧɨɣ�ɦɨɳɧɨɫɬɢ� ɢ� ɩɪɨɢɡɜɟɞɟɧɚ ɡɚɝɪɭɡɤɚ� ɝɟɧɟɪɚɬɨ�

ɪɨɜ� ɩɨ ɪɟɚɤɬɢɜɧɨɣ� ɦɨɳɧɨɫɬɢ�� Ɉɞɧɚɤɨ� ɷɬɨ� ɧɟ� ɩɪɢɜɟɥɨ� ɤ� ɢɡɦɟɧɟɧɢɸ� ɫɢɬɭɚɰɢɢ� ɢ�

ɧɚɩɪɹɠɟɧɢɟ�ɩɪɨɞɨɥɠɢɥɨ�ɫɧɢɠɚɬɶɫɹ�ɧɟɫɦɨɬɪɹ�ɧɚ�ɬɨ��ɱɬɨ�ɜɫɟ�ɭɫɬɪɨɣɫɬɜɚ�ɤɨɦɩɟɧɫɚ�

ɰɢɢ� ɛɵɥɢ� ɜɜɟɞɟɧɵ� ɜ� ɪɚɛɨɬɭ�� ɋɧɢɠɟɧɢɟ� ɧɚɩɪɹɠɟɧɢɹ� ɢ� ɭɜɟɥɢɱɟɧɢɟ� ɬɨɤɚ� ɜ� ɦɚɝɢ�

ɫɬɪɚɥɶɧɨɣ�ɷɥɟɤɬɪɢɱɟɫɤɨɣ�ɫɟɬɢ���� ɤȼ�ɩɪɢɜɟɥɨ�ɤ�ɨɬɤɥɸɱɟɧɢɸ�ɩɨɞɫɬɚɧɰɢɣ���� ɤȼ�ɜ�
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Ƚɥɚɜɧɨɣ�ɩɪɢɱɢɧɨɣ�ɪɚɡɜɢɬɢɹ�ɚɜɚɪɢɢ�ɫɬɚɥ�ɤɪɚɣɧɟ�ɜɵɫɨɤɢɣ�ɭɪɨɜɟɧɶ�ɧɚɝɪɭɡɤɢ�

ɩɨɫɥɟ�ɩɨɥɭɞɧɹ�ɢ�ɩɨɫɥɟɞɨɜɚɜɲɟɟ� ɡɚ� ɷɬɢɦ�ɪɟɡɤɨɟ�ɭɜɟɥɢɱɟɧɢɟ�ɷɥɟɤɬɪɨɩɨɬɪɟɛɥɟɧɢɹ��

ɱɬɨ�ɩɪɢɜɟɥɨ�ɤ�ɝɥɭɛɨɤɨɦɭ�ɫɧɢɠɟɧɢɸ�ɧɚɩɪɹɠɟɧɢɹ�ɜ�ɫɟɬɢ�ɢ�ɨɛɪɚɡɨɜɚɧɢɸ�ɤɥɚɫɫɢɱɟ�

ɫɤɨɣ�©ɥɚɜɢɧɵ�ɧɚɩɪɹɠɟɧɢɹª ɜɫɥɟɞɫɬɜɢɟ�ɛɨɥɶɲɨɝɨ�ɤɨɥɢɱɟɫɬɜɚ�ɚɫɢɧɯɪɨɧɧɵɯ�ɞɜɢɝɚ�

ɬɟɥɟɣ��ɭɫɬɚɧɨɜɥɟɧɧɵɯ�ɜ�ɜɨɞɹɧɵɯ�ɧɚɫɨɫɚɯ�ɢ�ɛɵɬɨɜɵɯ�ɤɨɧɞɢɰɢɨɧɟɪɚɯ��ɪɢɫɭɧɨɤ �����

Ɋɢɫɭɧɨɤ ���� ɏɚɪɚɤɬɟɪɢɫɬɢɤɢ�ɧɚɫɨɫɨɜ�ɢ�ɛɵɬɨɜɵɯ�ɤɨɧɞɢɰɢɨɧɟɪɨɜ

ɂɡɦɟɧɟɧɢɟ� ɩɨɬɪɟɛɥɟɧɢɹ ɚɤɬɢɜɧɨɣ� ɦɨɳɧɨɫɬɢ� ɩɪɢ� ɢɡɦɟɧɟɧɢɢ� ɧɚɩɪɹɠɟɧɢɹ�

ɜ ɨɤɪɟɫɬɧɨɫɬɹɯ� ɧɨɦɢɧɚɥɶɧɨɝɨ� ɧɚɩɪɹɠɟɧɢɹ� ɨɛɴɹɫɧɹɟɬɫɹ� ɬɨɥɶɤɨ� ɧɚɤɥɨɧɨɦ� ɡɚɜɢɫɢ�

ɦɨɫɬɢ�ɦɟɯɚɧɢɱɟɫɤɨɣ�ɦɨɳɧɨɫɬɢ�ɜ�ɮɭɧɤɰɢɢ�ɫɤɨɥɶɠɟɧɢɹ��Ɉɞɧɚɤɨ�ɩɪɢ�ɡɧɚɱɢɬɟɥɶɧɵɯ�

ɫɧɢɠɟɧɢɹɯ� ɧɚɩɪɹɠɟɧɢɹ� ɩɨɬɪɟɛɥɟɧɢɟ� ɪɟɚɤɬɢɜɧɨɣ� ɦɨɳɧɨɫɬɢ� ɩɨɫɥɟ� ɞɨɫɬɢɠɟ�

ɧɢɹ ɦɢɧɢɦɚɥɶɧɨɝɨ�ɡɧɚɱɟɧɢɹ�ɧɚɱɢɧɚɟɬ�ɛɵɫɬɪɨ�ɜɨɡɪɚɫɬɚɬɶ��ɜ�ɪɟɡɭɥɶɬɚɬɟ�ɱɟɝɨ�ɫɢɫɬɟ�

ɦɚ� ɬɟɪɹɟɬ� ɭɫɬɨɣɱɢɜɨɫɬɶ� ɩɨ� ɧɚɩɪɹɠɟɧɢɸ�� ɩɪɨɢɫɯɨɞɢɬ� ɪɨɫɬ� ɩɨɬɪɟɛɥɟɧɢɹ� ɪɟɚɤɬɢɜ�

ɧɨɣ�ɦɨɳɧɨɫɬɢ�ɚɫɢɧɯɪɨɧɧɵɦɢ ɞɜɢɝɚɬɟɥɹɦɢ ɢ�ɧɚɩɪɹɠɟɧɢɟ�ɫɧɢɠɚɟɬɫɹ�ɟɳɟ�ɛɨɥɶɲɟ��

ɇɚ� ɩɪɚɤɬɢɤɟ� ɞɚɥɶɧɟɣɲɟɟ� ɪɚɡɜɢɬɢɟ� ɫɨɛɵɬɢɣ� ɨɩɪɟɞɟɥɹɟɬɫɹ� ɥɨɝɢɤɨɣ� ɞɟɣɫɬɜɢɹ� ɢ�

ɧɚɫɬɪɨɣɤɨɣ�ɭɫɬɪɨɣɫɬɜ�ɪɟɥɟɣɧɨɣ�ɡɚɳɢɬɵ�ɢ�ɩɪɨɬɢɜɨɚɜɚɪɢɣɧɨɣ�ɚɜɬɨɦɚɬɢɤɢ�

Ɋɟɚɤɬɢɜɧɚɹ�ɦɨɳɧɨɫɬɶ�

Ⱥɤɬɢɜɧɚɹ�ɦɨɳɧɨɫɬɶ�

ɇɚɩɪɹɠɟɧɢɟ

����

����

���

�� ���

Ɇ
ɨɳ

ɧɨ
ɫɬ
ɶ



��

ɉɪɢɧɹɬɵɟ�ɦɟɪɵ�ɞɥɹ�ɩɪɟɞɨɬɜɪɚɳɟɧɢɹ�ɩɨɞɨɛɧɵɯ�ɚɜɚɪɢɣ��

± ɭɜɟɥɢɱɟɧɢɟ� ɪɚɛɨɱɟɝɨ� ɧɚɩɪɹɠɟɧɢɹ� ɜ� ɦɚɝɢɫɬɪɚɥɶɧɨɣ� ɷɥɟɤɬɪɢɱɟɫɤɨɣ� ɫɟɬɢ�

ɧɚ � ��

± ɜɜɟɞɟɧɢɟ� ɜ� ɪɚɛɨɬɭ� ɩɟɪɜɨɝɨ� ɛɥɨɤɚ� ɬɟɩɥɨɷɥɟɤɬɪɨɰɟɧɬɪɚɥɢ� �Ɍɗɐ� +LJDVKL�

2KJLVKLPD��ɢɡɦɟɧɟɧɢɟ�ɬɨɩɨɥɨɝɢɢ�ɜ�ɫɟɬɢ���� ɤȼ�

± ɭɜɟɥɢɱɟɧɢɟ�ɦɟɠɫɢɫɬɟɦɧɵɯ�ɩɟɪɟɬɨɤɨɜ�ɱɟɪɟɡ�ɜɫɬɚɜɤɢ�ɩɨɫɬɨɹɧɧɨɝɨ�ɬɨɤɚ�

± ɢɡɦɟɧɟɧɢɟ� ɜɡɚɢɦɨɨɬɧɨɲɟɧɢɣ� ɫ� ɩɨɬɪɟɛɢɬɟɥɹɦɢ� ɷɥɟɤɬɪɨɷɧɟɪɝɢɢ�� ɨɛɹɡɵɜɚ�

ɸɳɟɟ� ɩɪɢ� ɧɟɨɛɯɨɞɢɦɨɫɬɢ� ɥɢɤɜɢɞɚɰɢɢ� ɚɜɚɪɢɣɧɨɣ� ɫɢɬɭɚɰɢɢ� ɫɧɢɠɚɬɶ� ɩɨɬɪɟɛɥɹɟ�

ɦɭɸ�ɢɦɢ�ɦɨɳɧɨɫɬɶ�

± ɜɜɨɞ�ɧɨɜɵɯ�ɫɬɚɬɢɱɟɫɤɢɯ�ɬɢɪɢɫɬɨɪɧɵɯ�ɤɨɦɩɟɧɫɚɬɨɪɨɜ��ɋɌɄ��

Ʉɨɦɩɚɧɢɟɣ�7(3&2�ɛɵɥɢ�ɩɪɢɧɹɬɵ�ɦɟɪɵ�ɩɨ�ɨɛɧɨɜɥɟɧɢɸ�ɬɪɚɧɫɮɨɪɦɚɬɨɪɧɨɝɨ�

ɨɛɨɪɭɞɨɜɚɧɢɹ� ɢ� ɫɨɜɟɪɲɟɧɫɬɜɨɜɚɧɢɸ� ɚɥɝɨɪɢɬɦɨɜ� ɭɩɪɚɜɥɟɧɢɹ� ɧɚɩɪɹɠɟɧɢɟɦ� ɫ� ɩɨ�

ɦɨɳɶɸ�Ɋɉɇ�ɬɪɚɧɫɮɨɪɦɚɬɨɪɨɜ��ɭɫɬɪɨɣɫɬɜ�ɤɨɦɩɟɧɫɚɰɢɢ�ɢ�ɩɪ��

Ⱥɜɚɪɢɹ�ɜ�Ɇɨɫɤɜɟ���±���ɦɚɹ������ɝ��

Ɇɨɫɤɨɜɫɤɚɹ� ɷɧɟɪɝɨɫɢɫɬɟɦɚ� ɹɜɥɹɟɬɫɹ� ɤɪɭɩɧɨɣ� ɷɧɟɪɝɨɫɢɫɬɟɦɨɣ� ɫ� ɨɛɲɢɪɧɨɣ�

ɫɟɬɶɸ�ɜɵɫɨɤɨɜɨɥɶɬɧɵɯ�ɥɢɧɢɣ�ɧɚɩɪɹɠɟɧɢɟɦ�����ɢ���� ɤȼ��Ɉɛɳɚɹ�ɭɫɬɚɧɨɜɥɟɧɧɚɹ�

ɦɨɳɧɨɫɬɶ�ɝɟɧɟɪɢɪɭɸɳɟɝɨ�ɨɛɨɪɭɞɨɜɚɧɢɹ�Ɇɨɫɤɜɵ�ɢ�Ɇɨɫɤɨɜɫɤɨɣ�ɨɛɥɚɫɬɢ�ɧɚ�ɩɟɪɢ�

ɨɞ� ����� ɝ�� ɫɨɫɬɚɜɥɹɥɚ� ɨɤɨɥɨ� � ���Ɇȼɬ�� Ɂɢɦɧɢɣ� ɦɚɤɫɢɦɭɦ� ɷɥɟɤɬɪɨɩɨɬɪɟɛɥɟɧɢɹ�

ɷɧɟɪɝɨɫɢɫɬɟɦɵ�Ɇɨɫɷɧɟɪɝɨ�ɫɨɫɬɚɜɥɹɥ�ɩɪɢɦɟɪɧɨ��� ���Ɇȼɬ��Ʉ���±���ɦɚɹ�ɜ�ɪɟɦɨɧɬ�

ɛɵɥɨ�ɜɵɜɟɞɟɧɨ����ɝɟɧɟɪɚɬɨɪɨɜ�ɨɛɳɟɣ�ɦɨɳɧɨɫɬɶɸ�� ���Ɇȼɬ�ɢ�� ɚɜɬɨɬɪɚɧɫɮɨɪɦɚ�

ɬɨɪɨɜ�ɫɭɦɦɚɪɧɨɣ�ɦɨɳɧɨɫɬɶɸ�� ����ɆȼȺ��

Ɇɚɣ������ɝ��ɜɵɞɚɥɫɹ�ɞɨɫɬɚɬɨɱɧɨ�ɬɟɩɥɵɦ� ɢ�ɦɚɤɫɢɦɭɦ�ɩɨɬɪɟɛɥɟɧɢɹ�ɷɧɟɪɝɨ�

ɫɢɫɬɟɦɵ�ɜ�ɩɪɟɞɵɞɭɳɢɟ�ɞɧɢ�ɛɵɥ�ɪɚɜɟɧ�� ���±� ���Ɇȼɬ ɩɪɢ�� ���±� ���Ɇȼɬ�ɝɟ�

ɧɟɪɢɪɭɟɦɵɯ� ɧɟɩɨɫɪɟɞɫɬɜɟɧɧɨ� ɜ� Ɇɨɫɤɨɜɫɤɨɣ� ɷɧɟɪɝɨɫɢɫɬɟɦɟ� ɢ� ɢɦɩɨɪɬɟ�

ɜ � ���Ɇȼɬ��

ɐɟɧɬɪɨɦ� ɞɚɥɶɧɟɣɲɢɯ� ɫɨɛɵɬɢɣ� ɫɬɚɥɚ� ɩɨɞɫɬɚɧɰɢɹ� ��� ɤȼ�ɑɚɝɢɧɨ�� ɨɛɥɚɞɚɸ�

ɳɚɹ�ɫɢɫɬɟɦɚɦɢ�ɲɢɧ�ɬɪɟɯ�ɤɥɚɫɫɨɜ�ɧɚɩɪɹɠɟɧɢɹ ± ���������ɢ���� ɤȼ��ɤ�ɤɨɬɨɪɵɦ�ɩɨɞ�

ɤɥɸɱɟɧɵ���ɥɢɧɢɢ���� ɤȼ����ɥɢɧɢɣ���� ɤȼ�ɢ����ɥɢɧɢɣ���� ɤȼ�

ȼ� ɪɟɡɭɥɶɬɚɬɟ� ɫɟɪɢɢ� ɬɟɯɧɨɥɨɝɢɱɟɫɤɢɯ� ɧɚɪɭɲɟɧɢɣ� ��±��� ɦɚɹ� ɫɯɟɦɚ� ɫɟɬɢ�

��� ɤȼ�ɛɵɥɚ�ɨɫɥɚɛɥɟɧɚ��ɗɬɨ�ɫɬɚɥɨ�ɩɪɢɱɢɧɨɣ�ɪɚɡɜɢɬɢɹ�ɥɨɤɚɥɶɧɨɣ�ɚɜɚɪɢɢ��ɩɪɟɨɛɪɚ�



��

ɡɨɜɚɜɲɟɣɫɹ ɜɫɥɟɞɫɬɜɢɟ�ɪɹɞɚ�ɬɟɯɧɨɥɨɝɢɱɟɫɤɢɯ�ɧɚɪɭɲɟɧɢɣ�ɧɚ�ɉɋ�ɑɚɝɢɧɨ�ɜɟɱɟɪɨɦ�

���ɦɚɹ ɜ�ɨɛɳɟɫɢɫɬɟɦɧɨɟ�ɧɚɪɭɲɟɧɢɟ�

ȼ� ����� ɜɫɥɟɞɫɬɜɢɟ� ɩɨɜɪɟɠɞɟɧɢɹ� �ɫ� ɜɨɡɝɨɪɚɧɢɟɦ� ɬɪɚɧɫɮɨɪɦɚɬɨɪɨɜ� ɬɨɤɚ�

ɜ ɰɟɩɢ�ɫɟɤɰɢɨɧɧɨɝɨ�ɜɨɡɞɭɲɧɨɝɨ�ɜɵɤɥɸɱɚɬɟɥɹ�� ɋɒ ��� ɤȼ�ɞɟɣɫɬɜɢɟɦ�ɞɢɮɮɟɪɟɧ�

ɰɢɚɥɶɧɨɣ�ɡɚɳɢɬɵ�ɲɢɧ�ɛɵɥɢ ɨɬɤɥɸɱɟɧɵ ��ɹ�ɢ���ɹ�ɫɟɤɰɢɢ���ɋɒ���� ɤȼ��Ɉɫɤɨɥɤɢ�

ɬɪɚɧɫɮɨɪɦɚɬɨɪɚ� ɬɨɤɚ� ɧɚɧɟɫɥɢ� ɩɨɜɪɟɠɞɟɧɢɹ� ɜɨɡɞɭɲɧɨɦɭ� ɜɵɤɥɸɱɚɬɟɥɸ� ɩɟɪɜɨɣ�

ɫɟɤɰɢɢ�ɲɢɧ���� ɤȼ��ɩɪɢɫɨɟɞɢɧɟɧɧɨɦɭ�ɤ� ɚɜɬɨɬɪɚɧɫɮɨɪɦɚɬɨɪɭ�ȺɌ��� ɢ�ɱɟɪɟɡ������

ɫ ɩɪɨɢɡɨɲɥɨ�ɤɨɪɨɬɤɨɟ�ɡɚɦɵɤɚɧɢɟ�ɢ�ɜɨɡɧɢɤ�ɩɨɠɚɪ��Ⱦɟɣɫɬɜɢɟɦ�ɞɢɮɮɟɪɟɧɰɢɚɥɶɧɨɣ�

ɡɚɳɢɬɵ�ɬɪɚɧɫɮɨɪɦɚɬɨɪɚ�ɛɵɥ�ɨɬɤɥɸɱɟɧ�ȺɌ���ɢ���ɋɒ���� ɤȼ��ɉɪɢɛɵɜɲɚɹ�ɧɚ�ɦɟɫɬɨ�

ɩɨɠɚɪɧɚɹ�ɤɨɦɚɧɞɚ�ɥɢɤɜɢɞɢɪɨɜɚɥɚ�ɩɨɠɚɪ�

ȼ�������ɜ�ɪɟɡɭɥɶɬɚɬɟ�ɩɚɞɟɧɢɹ�ɩɪɨɜɨɞɚ�ɧɚ���ɸ�ɫɢɫɬɟɦɭ�ɲɢɧ���� ɤȼ�ɜ�ɦɟɫɬɟ�

ɩɪɢɫɨɟɞɢɧɟɧɢɹ�ɨɞɧɨɝɨ�ɢɡ�ɫɢɥɨɜɵɯ�ɬɪɚɧɫɮɨɪɦɚɬɨɪɨɜ ɢ�ɞɚɥɶɧɟɣɲɟɝɨ ɩɨɜɪɟɠɞɟɧɢɹ�

ɫɦɟɠɧɨɝɨ�ɨɛɨɪɭɞɨɜɚɧɢɹ ɩɨɞɫɬɚɧɰɢɹ�ɩɨɬɟɪɹɥɚ�ɩɢɬɚɧɢɟ�ɫɨɛɫɬɜɟɧɧɵɯ�ɧɭɠɞ��ɱɬɨ�ɜɵ�

ɡɜɚɥɨ�ɨɫɬɚɧɨɜɤɭ�ɤɨɦɩɪɟɫɫɨɪɨɜ�ɢ�ɩɚɞɟɧɢɟ�ɞɚɜɥɟɧɢɹ�ɜɨɡɞɭɯɚ�ɜ�ɦɚɝɢɫɬɪɚɥɹɯ��Ɍɗɐ���

ɜ ɪɟɡɭɥɶɬɚɬɟ� ɪɚɛɨɬɵ� ɡɚɳɢɬ� ɥɢɧɢɣ� ɨɬ� ɜɧɟɲɧɢɯ� ɦɟɠɮɚɡɧɵɯ� ɤɨɪɨɬɤɢɯ� ɡɚɦɵɤɚɧɢɣ�

ɪɚɡɝɪɭɡɢɥɚɫɶ�ɧɚ���� Ɇȼɬ�ɢ�ɧɟɫɥɚ�ɧɚ�ɫɟɛɟ�ɬɨɥɶɤɨ���� Ɇȼɬ��ɉɪɨɢɡɨɲɥɨ�ɱɚɫɬɢɱɧɨɟ�

ɨɛɟɫɬɨɱɢɜɚɧɢɟ� Ɇɨɫɤɨɜɫɤɨɝɨ� ɧɟɮɬɟɩɟɪɟɪɚɛɚɬɵɜɚɸɳɟɝɨ� ɡɚɜɨɞɚ� �ɇɉɁ� ɜ� Ʉɚɩɨɬɧɟ�

ɢ ɩɨɬɪɟɛɢɬɟɥɟɣ� ɜ� Ʌɸɛɥɢɧɨ�� Ɇɚɪɶɢɧɨ�� Ɍɟɤɫɬɢɥɶɳɢɤɚɯ�� ɉɨɫɥɟ� ɪɹɞɚ� ɜɨɡɦɭɳɟɧɢɣ�

ɧɚ ɫɬɭɩɟɧɢ�ɧɚɩɪɹɠɟɧɢɹ���� ɤȼ�ɉɋ���� ɤȼ�ɑɚɝɢɧɨ�ɨɤɨɧɱɚɬɟɥɶɧɨ�ɩɨɬɟɪɹɥɚ�ɩɢɬɚɧɢɟ�

ɫɨɛɫɬɜɟɧɧɵɯ�ɧɭɠɞ��

Ɍɚɤɢɦ� ɨɛɪɚɡɨɦ�� ɤ� ɭɬɪɭ� �� ɦɚɹ�Ɇɨɫɤɨɜɫɤɚɹ� ɷɧɟɪɝɨɫɢɫɬɟɦɚ� ɨɤɚɡɚɥɚɫɶ� ɫɭɳɟ�

ɫɬɜɟɧɧɨ� ɨɫɥɚɛɥɟɧɧɨɣ�� ɚ� ɫɥɭɠɛɵ� ɷɧɟɪɝɨɫɢɫɬɟɦɵ� ɝɨɬɨɜɢɥɢɫɶ� ɤ� ɭɬɪɟɧɧɟɦɭ� ɪɨɫɬɭ�

ɧɚɝɪɭɡɤɢ�

Ⱦɚɥɟɟ ɩɪɢ� ɜɨɡɪɚɫɬɚɧɢɢ� ɧɚɝɪɭɡɤɢ� ɩɪɨɢɫɯɨɞɢɥɨ� ɬɟɩɥɨɜɨɟ� ɭɞɥɢɧɟɧɢɟ� ɩɪɨɜɨ�

ɞɨɜ�� ɫɨɩɪɨɜɨɠɞɚɜɲɟɟɫɹ� ɩɟɪɟɤɪɵɬɢɹɦɢ� ɧɚ� ɞɟɪɟɜɶɹ� ɢ� ɧɟɫɚɧɤɰɢɨɧɢɪɨɜɚɧɧɵɟ� ɩɨ�

ɫɬɪɨɣɤɢ�ɩɨɞ�ȼɅ��ɜ�ɪɟɡɭɥɶɬɚɬɟ�ɱɟɝɨ�ɨɬɤɥɸɱɢɥɨɫɶ�ɦɧɨɠɟɫɬɜɨ�ȼɅ�����ɢ���� ɤȼ��

ɉɨɫɥɟ�ɩɨɝɚɲɟɧɢɹ�ɥɢɧɢɣ�ɷɥɟɤɬɪɨɩɟɪɟɞɚɱɢ ɜ�ɸɠɧɨɣ�ɱɚɫɬɢ�Ɇɨɫɤɜɵ�ɧɚɩɪɹɠɟ�

ɧɢɟ�ɜ�ɫɟɬɢ���� ɤȼ�ɫɧɢɡɢɥɨɫɶ�ɞɨ���±�� ɤȼ��ɱɬɨ�ɩɪɢɜɟɥɨ�ɤ�ɜɨɡɧɢɤɧɨɜɟɧɢɸ�ɥɚɜɢɧɵ�

ɧɚɩɪɹɠɟɧɢɹ��ȼ�ɢɬɨɝɟ�ɱɚɫɬɢɱɧɨ�ɢɥɢ�ɩɨɥɧɨɫɬɶɸ�ɛɵɥɚ�ɩɨɬɟɪɹɧɚ�ɝɟɧɟɪɚɰɢɹ�ɧɚ�ɞɟɜɹɬɢ�

ɷɥɟɤɬɪɨɫɬɚɧɰɢɹɯ�Ɇɨɫɤɨɜɫɤɨɣ�ɷɧɟɪɝɨɫɢɫɬɟɦɵ�ɢ�ɱɟɬɵɪɟɯ�ɫɬɚɧɰɢɹɯ�Ɍɭɥɶɫɤɨɣ�ɷɧɟɪ�

ɝɨɫɢɫɬɟɦɵ�
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ȼɫɥɟɞɫɬɜɢɟ�ɞɚɥɶɧɟɣɲɟɝɨ�ɪɚɡɜɢɬɢɹ�ɚɜɚɪɢɣɧɨɣ�ɫɢɬɭɚɰɢɢ�ɜ�Ɇɨɫɤɨɜɫɤɨɣ�ɷɧɟɪ�

ɝɨɫɢɫɬɟɦɟ� ɩɪɨɢɡɨɲɥɨ� ɩɨɝɚɲɟɧɢɟ� ���� ɩɨɞɫɬɚɧɰɢɢ� ɫɭɦɦɚɪɧɨɣ� ɦɨɳɧɨɫɬɶɸ� ɛɨɥɟɟ�

� ���Ɇȼɬ��

ɉɨɫɥɟ� ɨɛɟɫɬɨɱɢɜɚɧɢɹ ɲɟɫɬɢ� ȼɅ� ��� ɤȼ� ɜ� ɭɫɥɨɜɢɹɯ� ɭɜɟɥɢɱɟɧɢɹ� ɷɥɟɤɬɪɨɩɨ�

ɬɪɟɛɥɟɧɢɹ�ɪɚɡɜɢɬɢɟ�ɚɜɚɪɢɢ�ɩɪɢɨɛɪɟɥɨ�ɤɚɫɤɚɞɧɵɣ�ɯɚɪɚɤɬɟɪ��ȼ�ɸɠɧɨɣ�ɱɚɫɬɢ�ɷɧɟɪɝɨ�

ɫɢɫɬɟɦɵ�Ɇɨɫɤɜɵ�ɢ�ɜ�ɱɚɫɬɢ�ɷɧɟɪɝɨɫɢɫɬɟɦɵ�Ɍɭɥɵ�ɧɚɩɪɹɠɟɧɢɟ�ɜ� ɫɟɬɢ�����ɢ ��� ɤȼ�

ɫɧɢɡɢɥɨɫɶ�ɧɢɠɟ�ɫɜɨɢɯ�ɞɨɩɭɫɬɢɦɵɯ�ɡɧɚɱɟɧɢɣ��ɱɬɨ�ɫɬɚɥɨ�ɩɪɢɱɢɧɨɣ�ɨɬɤɥɸɱɟɧɢɹ�ɝɟ�

ɧɟɪɚɬɨɪɨɜ� ɷɥɟɤɬɪɨɫɬɚɧɰɢɣ� ɞɟɣɫɬɜɢɟɦ� ɪɟɥɟɣɧɨɣ� ɡɚɳɢɬɵ� ɢɥɢ� ɩɟɪɫɨɧɚɥɨɦ� ɫɬɚɧɰɢɣ

ɫ ɰɟɥɶɸ�ɧɟɞɨɩɭɳɟɧɢɹ� ɚɜɚɪɢɣɧɨɣ�ɩɟɪɟɝɪɭɡɤɢ� ɨɛɨɪɭɞɨɜɚɧɢɹ��ɉɪɢ�ɦɧɨɝɨɱɢɫɥɟɧɧɵɯ�

ɨɬɤɥɸɱɟɧɢɹɯ� ȼɅ� ���±��� ɤȼ� ɢ� ɝɟɧɟɪɚɬɨɪɨɜ� ɫɬɚɧɰɢɣ� ɜɨɡɦɨɠɧɨɫɬɢ� ɨɩɟɪɚɬɢɜɧɨ�

ɞɢɫɩɟɬɱɟɪɫɤɨɝɨ�ɩɟɪɫɨɧɚɥɚ�ɩɨ�ɚɧɚɥɢɡɭ�ɢ�ɨɛɪɚɛɨɬɤɟ�ɛɨɥɶɲɢɯ�ɨɛɴɟɦɨɜ�ɢɧɮɨɪɦɚɰɢɢ��

ɤɨɬɨɪɚɹ� ɩɨɫɬɭɩɚɥɚ� ɤ� ɧɢɦ� ɜ� ɨɫɧɨɜɧɨɦ� ɩɨ� ɤɚɧɚɥɚɦ� ɬɟɥɟɮɨɧɧɨɣ� ɫɜɹɡɢ�� ɢ� ɩɪɢɧɹɬɢɸ�

ɫɜɨɟɜɪɟɦɟɧɧɵɯ�ɦɟɪ�ɩɨ�ɩɪɟɞɨɬɜɪɚɳɟɧɢɸ�ɪɚɡɜɢɬɢɹ�ɚɜɚɪɢɢ�ɛɵɥɢ�ɢɫɱɟɪɩɚɧɵ�

ɉɨɫɥɟɞɭɸɳɢɣ� ɚɧɚɥɢɡ� ɫɨɛɵɬɢɣ� ɜɵɹɜɢɥ� ɦɧɨɠɟɫɬɜɨ� ɧɚɪɭɲɟɧɢɣ� ɧɚ� ɭɱɚɫɬɤɚɯ�

ɬɪɚɫɫ�ȼɅ���� ɤȼ�ɢ�ȼɅ���� ɤȼ�ɜ�ɩɥɚɧɟ�ɪɚɫɱɢɫɬɤɢ�ɨɯɪɚɧɧɨɣ�ɡɨɧɵ�ɨɬ�ɪɚɫɬɢɬɟɥɶɧɨɫɬɢ��

ȼ�ɪɟɡɭɥɶɬɚɬɟ�ɨɛɯɨɞɨɜ�ɢ�ɨɫɦɨɬɪɨɜ�ɨɬɤɥɸɱɢɜɲɢɯɫɹ�ɥɢɧɢɣ�ɛɵɥɨ�ɨɛɧɚɪɭɠɟɧɨ�ɦɧɨɠɟ�

ɫɬɜɨ�ɫɥɟɞɨɜ�ɩɟɪɟɤɪɵɬɢɣ�ɧɚ�ɞɟɪɟɜɶɹ�ɜ�ɧɟɩɨɫɪɟɞɫɬɜɟɧɧɨɣ�ɛɥɢɡɨɫɬɢ�ɨɬ�ɩɪɨɜɨɞɨɜ�

Ⱦɟɣɫɬɜɢɹɦɢ�ɨɩɟɪɚɬɢɜɧɨɝɨ�ɩɟɪɫɨɧɚɥɚ�ɢ�ɭɫɬɪɨɣɫɬɜ�ɚɜɬɨɦɚɬɢɤɢ��� ɦɚɹ�ɜ ������

ɪɚɡɜɢɬɢɟ� ɚɜɚɪɢɢ ɛɵɥɨ� ɨɫɬɚɧɨɜɥɟɧɨ�� ɇɟɫɦɨɬɪɹ� ɧɚ� ɦɚɫɲɬɚɛɵ� ɚɜɚɪɢɢ� ɫɟɬɶ� ��� ɤȼ�

ɢ ȿɞɢɧɚɹ�ɷɧɟɪɝɨɫɢɫɬɟɦɚ�Ɋɨɫɫɢɢ�ɧɟ�ɛɵɥɢ�ɡɚɬɪɨɧɭɬɵ�ɚɜɚɪɢɣɧɵɦ�ɩɪɨɰɟɫɫɨɦ��ɛɥɚɝɨ�

ɞɚɪɹ�ɱɟɦɭ�ɩɨɥɭɱɢɥɨɫɶ�ɨɝɪɚɧɢɱɢɬɶ�ɦɚɫɲɬɚɛɵ�ɚɜɚɪɢɢ�ɢ�ɜɨɫɫɬɚɧɨɜɢɬɶ�ɪɚɛɨɬɭ�ɷɥɟɤ�

ɬɪɨɨɛɨɪɭɞɨɜɚɧɢɹ�ɢ�ɷɥɟɤɬɪɨɫɧɚɛɠɟɧɢɟ�ɩɨɬɪɟɛɢɬɟɥɟɣ�ɜ�ɤɨɪɨɬɤɢɟ�ɫɪɨɤɢ�

ɇɟɫɦɨɬɪɹ�ɧɚ�ɩɪɟɞɩɪɢɧɹɬɵɟ�ɞɢɫɩɟɬɱɟɪɫɤɢɦ�ɩɟɪɫɨɧɚɥɨɦ�Ɇɨɫɤɨɜɫɤɨɝɨ�ɪɟɝɢɨ�

ɧɚɥɶɧɨɝɨ� ɞɢɫɩɟɬɱɟɪɫɤɨɝɨ� ɭɩɪɚɜɥɟɧɢɹ� �ɊȾɍ� ɦɟɪɨɩɪɢɹɬɢɹ�� ɤɨɬɨɪɵɦɢ ɩɵɬɚɥɢɫɶ�

ɭɫɬɪɚɧɢɬɶ�ɚɜɚɪɢɸ�ɛɟɡ�ɩɪɢɦɟɧɟɧɢɹ�ɪɚɞɢɤɚɥɶɧɵɯ�ɦɟɪ��ɨɬɤɥɸɱɟɧɢɹ�ɩɨɬɪɟɛɢɬɟɥɟɣ���

ɩɪɟɞɨɬɜɪɚɬɢɬɶ�ɦɚɫɫɨɜɨɟ�ɨɬɤɥɸɱɟɧɢɟ ɥɢɧɢɣ�����ɢ ��� ɤȼ�ɧɟ�ɭɞɚɥɨɫɶ��ɇɟɞɨɨɬɩɭɫɤ�

ɷɧɟɪɝɢɢ� ɫɨɫɬɚɜɢɥ� ɨɤɨɥɨ� ���� ɦɥɧ ɤȼɬāɱ�� ɫɭɦɦɚ� ɭɳɟɪɛɚ� ɛɵɥɚ� ɨɰɟɧɟɧɚ�

ɜ � ��� ��� ����ɪɭɛ��



��

Ⱥɧɚɥɢɡ� ɪɚɡɜɢɬɢɹ� ɚɜɚɪɢɢ� ɩɨɤɚɡɚɥ�� ɱɬɨ� ɷɮɮɟɤɬɢɜɧɵɦ� ɫɪɟɞɫɬɜɨɦ� ɩɪɟɞɨɬɜɪɚ�

ɳɟɧɢɹ�ɪɚɡɜɢɬɢɹ ɢ�ɥɢɤɜɢɞɚɰɢɢ�ɚɜɚɪɢɢ�ɛɵɥɨ�ɛɵ�ɛɵɫɬɪɨɟ�ɨɬɤɥɸɱɟɧɢɟ�ɩɨɬɪɟɛɢɬɟɥɟɣ��

ɉɨɫɥɟ�ɞɚɧɧɵɯ ɫɨɛɵɬɢɣ�ɛɵɥ�ɩɪɢɧɹɬ�ɪɹɞ�ɪɟɲɟɧɢɣ�ɩɨ�ɭɜɟɥɢɱɟɧɢɸ�ɝɟɧɟɪɢɪɭɸɳɢɯ�

ɦɨɳɧɨɫɬɟɣ�ɜ�Ɇɨɫɤɨɜɫɤɨɦ�ɪɟɝɢɨɧɟ��ɩɨ� ɜɧɟɞɪɟɧɢɸ�ɫɪɟɞɫɬɜ�ɪɟɝɭɥɢɪɨɜɚɧɢɹ�ɧɚɩɪɹ�

ɠɟɧɢɹ�ɢ�ɫɭɳɟɫɬɜɟɧɧɨɦɭ�ɭɜɟɥɢɱɟɧɢɸ�ɜɨɡɦɨɠɧɨɫɬɟɣ�ɫɪɟɞɫɬɜ�ɢɡɦɟɪɟɧɢɹ�ɢ�ɨɛɪɚɛɨɬ�

ɤɢ�ɢɧɮɨɪɦɚɰɢɢ�

Ⱦɪɭɝɢɟ�ɚɜɚɪɢɢ

ɉɪɨɢɡɨɲɥɨ ɨɬɤɥɸɱɟɧɢɟ�ɷɥɟɤɬɪɨɷɧɟɪɝɢɢ�ɜ ɂɬɚɥɢɢ����ɫɟɧɬɹɛɪɹ ���� ɝ�� ɤɨɝɞɚ�

ɢɡ�ɡɚ�ɭɩɚɜɲɟɝɨ�ɞɟɪɟɜɚ�ɛɵɥɚ�ɨɬɤɥɸɱɟɧɚ�ɦɟɠɫɢɫɬɟɦɧɚɹ�ɫɜɹɡɶ�ɫ ɲɜɟɣɰɚɪɫɤɨɣ�ɷɧɟɪ�

ɝɨɫɢɫɬɟɦɨɣ�Ɇɟɬɬɥɟɧ ± Ʌɚɜɨɪɝɨ�� ɱɬɨ� ɩɪɢɜɟɥɨ� ɤ� ɩɟɪɟɝɪɭɡɤɟ� ɜɬɨɪɨɣ� ɥɢɧɢɢ�ɋɢɥɫ ±

ɋɨɚɡɡɨ��ɇɟɫɦɨɬɪɹ ɧɚ�ɩɨɫɥɟɞɨɜɚɜɲɟɟ� ɫɧɢɠɟɧɢɟ� ɨɛɴɟɦɨɜ�ɢɦɩɨɪɬɚ� ɷɥɟɤɬɪɨɷɧɟɪɝɢɢ�

ɫɨ�ɫɬɨɪɨɧɵ�ɂɬɚɥɢɢ��ɪɚɡɝɪɭɡɤɚ ɥɢɧɢɢ�ɋɚɧ�Ȼɟɪɧɚɪɞɢɧɨ ɛɵɥɚ ɧɟɞɨɫɬɚɬɨɱɧɨɣ� ɜɫɥɟɞ�

ɫɬɜɢɟ� ɱɟɝɨ� ɨɧɚ� ɬɚɤɠɟ� ɜɵɲɥɚ� ɢɡ� ɫɬɪɨɹ�� ɗɬɨ� ɩɪɢɜɟɥɨ� ɤ� ɤɚɫɤɚɞɧɵɦ� ɨɬɤɥɸɱɟɧɢɹɦ�

ɨɫɬɚɜɲɢɯɫɹ�ɜ�ɪɚɛɨɬɟ�ɲɜɟɣɰɚɪɫɤɢɯ�ɥɢɧɢɣ��ɱɬɨ�ɫɬɚɥɨ�ɩɪɢɱɢɧɨɣ�ɩɟɪɟɝɪɭɡɨɤ�ɢ�ɞɚɥɶ�

ɧɟɣɲɢɯ�ɨɬɤɥɸɱɟɧɢɣ�ɦɟɠɫɢɫɬɟɦɧɵɯ�ɫɜɹɡɟɣ�ɫ�ɷɧɟɪɝɨɫɢɫɬɟɦɚɦɢ�Ɏɪɚɧɰɢɢ��Ⱥɜɫɬɪɢɢ�

ɢ� ɋɥɨɜɟɧɢɢ� ɉɨɫɥɟɞɨɜɚɜɲɢɣ� ɡɚɬɟɦ� ɫɛɨɣ� ɜ� ɪɚɛɨɬɟ� ɷɥɟɤɬɪɨɝɟɧɟɪɚɬɨɪɨɜ� ɧɚ� ɫɟɜɟɪɟ�

ɂɬɚɥɢɢ�ɜɫɥɟɞɫɬɜɢɟ�ɱɪɟɡɦɟɪɧɨ�ɜɨɡɪɨɫɲɟɣ�ɧɚɝɪɭɡɤɢ�ɩɪɢɜɟɥ�ɤ ɩɨɥɧɨɦɭ�ɩɨɝɚɲɟɧɢɸ�

ɞɚɧɧɨɣ�ɱɚɫɬɢ�ɷɧɟɪɝɨɫɢɫɬɟɦɵ�>��@�

� ɧɨɹɛɪɹ ���� ɝ� ɫɬɪɚɧɵ� Ɂɚɩɚɞɧɨɣ� ȿɜɪɨɩɵ� ɢɫɩɵɬɚɥɢ� ɩɟɪɟɛɨɢ� ɜ� ɷɥɟɤɬɪɨ�

ɫɧɚɛɠɟɧɢɢ�ɢɡ�ɡɚ�ɚɜɚɪɢɢ�ɜ�ɷɥɟɤɬɪɢɱɟɫɤɢɯ�ɫɟɬɹɯ�Ƚɟɪɦɚɧɢɢ��Ɂɧɚɱɢɬɟɥɶɧɵɣ�ɪɨɫɬ�ɩɨ�

ɬɪɟɛɥɟɧɢɹ� ɷɥɟɤɬɪɨɷɧɟɪɝɢɢ�ɢ� ɜɵɡɜɚɧɧɨɟ� ɷɬɢɦ�ɨɬɤɥɸɱɟɧɢɟ�ɞɜɭɯ�ɥɢɧɢɣ� ɷɥɟɤɬɪɨɩɟ�

ɪɟɞɚɱɢ ɩɪɢɜɟɥɢ ɤ� ɤɚɫɤɚɞɧɵɦ� ɨɬɤɥɸɱɟɧɢɹɦ� ɫɢɫɬɟɦɧɵɯ� ɷɥɟɦɟɧɬɨɜ� ɋ ɰɟɥɶɸ�

ɩɪɟɞɨɬɜɪɚɳɟɧɢɹ�ɪɚɡɜɢɬɢɹ�ɪɚɡɜɚɥɚ�ȿɜɪɨɩɟɣɫɤɨɣ�ɷɧɟɪɝɨɫɢɫɬɟɦɵ�ɢ�ɟɝɨ�ɥɢɤɜɢɞɚɰɢɢ�

ɛɵɥɢ� ɨɫɭɳɟɫɬɜɥɟɧɵ� ɩɪɢɧɭɞɢɬɟɥɶɧɵɟ� ɨɬɤɥɸɱɟɧɢɹ� ɩɨɬɪɟɛɢɬɟɥɟɣ� ɜ� Ƚɟɪɦɚɧɢɢ��

Ɏɪɚɧɰɢɢ��ɂɬɚɥɢɢ��Ȼɟɥɶɝɢɢ�ɢ�ɂɫɩɚɧɢɢ��ɉɪɢ�ɷɬɨɦ�ɨɝɪɚɧɢɱɟɧɢɹ�ɷɥɟɤɬɪɨɫɧɚɛɠɟɧɢɹ�

ɤɨɫɧɭɥɢɫɶ�ɧɟ�ɬɨɥɶɤɨ�ɛɵɬɨɜɵɯ�ɩɨɬɪɟɛɢɬɟɥɟɣ��ɧɨ�ɢ�ɠɟɥɟɡɧɨɞɨɪɨɠɧɨɣ�ɫɟɬɢ�

�� ɧɨɹɛɪɹ ����� ɝ� ɜɫɥɟɞɫɬɜɢɟ�ɩɨɜɪɟɠɞɟɧɢɹ� ɫɟɬɟɜɨɝɨ� ɷɥɟɦɟɧɬɚ�� ɨɫɭɳɟɫɬɜɥɹ�

ɸɳɟɝɨ�ɫɜɹɡɶ�ɦɟɠɞɭ�ɛɪɚɡɢɥɶɫɤɨɣ�ɷɧɟɪɝɨɫɢɫɬɟɦɨɣ�ɢ�Ƚɗɋ�©ɂɬɚɣɩɭª� ɧɚɛɥɸɞɚɥɢɫɶ�

ɧɚɪɭɲɟɧɢɹ� ɷɥɟɤɬɪɨɫɧɚɛɠɟɧɢɹ� ɜ� Ȼɪɚɡɢɥɢɢ� ɢ� ɍɪɭɝɜɚɟ�� ɤɨɬɨɪɵɟ� ɡɚɬɪɨɧɭɥɢ� ɛɨɥɟɟ�

�� ɦɥɧ�ɱɟɥɨɜɟɤ��ɩɪɨɠɢɜɚɸɳɢɯ�ɜ�ɞɚɧɧɵɯ�ɪɟɝɢɨɧɚɯ�



��

���ɚɜɝɭɫɬɚ����� ɝ� ɧɚ�ɩɨɞɫɬɚɧɰɢɢ�����ɤȼ�©ȼɨɫɬɨɱɧɚɹª�ɩɨ�ɩɪɢɱɢɧɟ�ɬɟɯɧɨɥɨ�

ɝɢɱɟɫɤɨɝɨ�ɫɛɨɹ�ɜ�Ʌɟɧɢɧɝɪɚɞɫɤɨɣ�ɷɧɟɪɝɨɫɢɫɬɟɦɟ�ɩɪɨɢɡɨɲɥɨ�ɨɛɟɫɬɨɱɢɜɚɧɢɟ�ɲɟɫɬɢ�

ɫɟɤɰɢɣ� ɲɢɧ� ���� ɤȼ�� ȼ� ɪɟɡɭɥɶɬɚɬɟ� ɚɜɚɪɢɢ ɛɵɥɢ� ɨɛɟɫɬɨɱɟɧɵ� ɱɟɬɵɪɟ� ɝɨɪɨɞɫɤɢɯ�

Ɍɗɐ��ɩɪɢ�ɷɬɨɦ�ɜ�ɋɚɧɤɬ�ɉɟɬɟɪɛɭɪɝɟ�ɛɟɡ�ɷɥɟɤɬɪɨɷɧɟɪɝɢɢ�ɨɫɬɚɥɢɫɶ�� ��� ����ɱɟɥɨ�

ɜɟɤ�ɢ�ɨɤɨɥɨ���������ɱɟɥɨɜɟɤ�ɜ�Ʌɟɧɢɧɝɪɚɞɫɤɨɣ�ɨɛɥɚɫɬɢ��Ɉɛɳɢɣ�ɨɛɴɟɦ�ɨɬɤɥɸɱɟɧɢɣ�

ɫɨɫɬɚɜɢɥ������Ƚȼɬ��

�� ɫɟɧɬɹɛɪɹ� ����� ɝ� ɩɪɨɢɡɨɲɥɨ� ɨɬɤɥɸɱɟɧɢɟ� ɷɥɟɤɬɪɨɷɧɟɪɝɢɢ� ɜ� Ɇɟɤɫɢɤɟ�

ɢ ɋɒȺ�� ɜ� ɪɟɡɭɥɶɬɚɬɟ� ɱɟɝɨ� ɛɨɥɟɟ� ��� ɦɥɧ� ɠɢɬɟɥɟɣ� ɪɟɝɢɨɧɚ� ɨɫɬɚɥɢɫɶ� ɛɟɡ�

ɛɟɡ ɷɥɟɤɬɪɢɱɟɫɬɜɚ��ɉɪɢ�ɷɬɨɦ�ɜ�Ʉɚɥɢɮɨɪɧɢɢ�ɩɪɨɢɡɨɲɥɚ�ɚɜɬɨɦɚɬɢɱɟɫɤɚɹ�ɪɚɡɝɪɭɡɤɚ�

ɞɜɭɯ�ɛɥɨɤɨɜ�ɧɚ�Ⱥɗɋ�©ɋɚɧ�Ɉɧɨɮɪɟª� ɉɪɢɱɢɧɨɣ�ɨɬɤɥɸɱɟɧɢɹ ɛɵɥɚ�ɨɲɢɛɤɚ�ɪɚɛɨɬ�

ɧɢɤɚ�ɷɥɟɤɬɪɢɱɟɫɤɨɣ�ɤɨɦɩɚɧɢɢ�$UL]RQD�3RZHU�6HUYLFH��$36��

���ɢɸɥɹ ���� ɝ� ɜ ɂɧɞɢɢ ɩɪɨɢɡɨɲɥɚ ɤɪɭɩɧɟɣɲɚɹ ɜ ɢɫɬɨɪɢɢ ɚɜɚɪɢɹ�ɜ�ɷɧɟɪɝɨ�

ɫɢɫɬɟɦɟ��Ɉɬɤɥɸɱɟɧɢɹ�ɷɥɟɤɬɪɨɷɧɟɪɝɢɢ�ɡɚɬɪɨɧɭɥɢ�����ɦɥɧ�ɱɟɥɨɜɟɤ��ɱɬɨ�ɫɨɫɬɚɜɥɹɟɬ�

ɩɨɥɨɜɢɧɭ� ɧɚɫɟɥɟɧɢɹ� ɫɬɪɚɧɵ��ȼ� ɤɚɱɟɫɬɜɟ� ɩɪɢɱɢɧɵ� ɫɬɨɥɶɤɨ� ɤɪɭɩɧɨɣ� ɚɜɚɪɢɢ� ɛɵɥɢ

ɧɚɡɜɚɧɵ� ɧɟɭɞɨɜɥɟɬɜɨɪɢɬɟɥɶɧɨɟ� ɫɨɫɬɨɹɧɢɟ� ɷɥɟɤɬɪɨɫɟɬɟɣ�ɂɧɞɢɢ� ɢ� ɜɵɫɨɤɚɹ� ɢɯ� ɡɚ�

ɝɪɭɠɟɧɧɨɫɬɶ�

ȼɵɜɨɞɵ

ɉɪɨɜɟɞɟɧɧɵɣ� ɚɧɚɥɢɡ� ɤɪɭɩɧɵɯ� ɚɜɚɪɢɣ� ɩɨɤɚɡɵɜɚɟɬ�� ɱɬɨ� ɩɟɪɟɝɪɭɡɤɢ� ɫɟɬɟɜɵɯ

ɷɥɟɦɟɧɬɨɜ�ɧɟɪɟɞɤɨ�ɩɪɢɜɨɞɹɬ� ɤ�ɢɯ�ɨɬɤɥɸɱɟɧɢɸ�ɢ�ɞɚɥɶɧɟɣɲɟɦɭ�ɪɚɡɜɢɬɢɸ�ɚɜɚɪɢɢ�

ɢ ɩɪɢɨɛɪɟɬɟɧɢɸ� ɟɸ ɫɢɫɬɟɦɧɨɝɨ� ɯɚɪɚɤɬɟɪɚ�� ɉɨɞɨɛɧɵɟ� ɚɜɚɪɢɢ� ɡɚɬɪɚɝɢɜɚɸɬ� ɛɨɥɶ�

ɲɨɟ�ɤɨɥɢɱɟɫɬɜɨ�ɩɨɬɪɟɛɢɬɟɥɟɣ�ɢ�ɩɪɢɜɨɞɹɬ�ɤ�ɡɧɚɱɢɬɟɥɶɧɵɦ�ɮɢɧɚɧɫɨɜɵɦ�ɭɳɟɪɛɚɦ��

ɇɟɫɦɨɬɪɹ� ɧɚ� ɬɨ� ɱɬɨ� ɩɪɢɱɢɧɚɦɢ� ɪɚɫɫɦɨɬɪɟɧɧɵɯ� ɚɜɚɪɢɣ� ɛɵɥɢ� ɚɛɫɨɥɸɬɧɨ� ɪɚɡɧɵɟ�

ɫɨɛɵɬɢɹ��ɚ�ɢɯ�ɪɚɡɜɢɬɢɟ�ɫɬɚɥɨ�ɫɥɟɞɫɬɜɢɟɦ�ɟɫɬɟɫɬɜɟɧɧɵɯ��ɬɟɯɧɨɝɟɧɧɵɯ�ɢ�ɱɟɥɨɜɟɱɟ�

ɫɤɢɯ� ɮɚɤɬɨɪɨɜ�� ɦɨɠɧɨ� ɛɵɥɨ� ɥɨɤɚɥɢɡɨɜɚɬɶ� ɞɚɧɧɵɟ� ɚɜɚɪɢɣɧɵɟ� ɫɢɬɭɚɰɢɢ� ɥɢ�

ɛɨ ɦɢɧɢɦɢɡɢɪɨɜɚɬɶ� ɧɚɧɟɫɟɧɧɵɣ� ɭɳɟɪɛ ɩɪɢ� ɧɚɥɢɱɢɢ� ɛɨɥɟɟ� ɨɛɲɢɪɧɨɝɨ� ɚɪɫɟɧɚɥɚ�

ɦɟɬɨɞɨɜ�ɥɢɤɜɢɞɚɰɢɢ�ɚɜɚɪɢɣɧɵɯ�ɪɟɠɢɦɨɜ��ɚ�ɢɦɟɧɧɨ�ɦɟɬɨɞɨɜ�ɥɢɤɜɢɞɚɰɢɢ�ɧɟɞɨɩɭ�

ɫɬɢɦɵɯ�ɬɨɤɨɜɵɯ�ɩɟɪɟɝɪɭɡɨɤ�ɫɟɬɟɜɵɯ�ɷɥɟɦɟɧɬɨɜ��ɂɡ�ɚɧɚɥɢɡɚ�ɚɜɚɪɢɣ�ɜɢɞɧɨ��ɱɬɨ�ɧɟ�

ɤɨɬɨɪɵɟ�ɦɟɬɨɞɵ�ɥɢɤɜɢɞɚɰɢɢ�ɩɪɨɪɚɛɨɬɚɧɵ�ɧɟɞɨɫɬɚɬɨɱɧɨ ɥɢɛɨ� ɜɨɨɛɳɟ�ɧɟ� ɭɱɢɬɵ�

ɜɚɸɬ� ɢɡɜɟɫɬɧɵɟ� ɫɜɨɣɫɬɜɚ� ɷɥɟɤɬɪɨɨɛɨɪɭɞɨɜɚɧɢɹ� ɷɧɟɪɝɨɫɢɫɬɟɦ�� ɤɚɤ� ɧɚɩɪɢɦɟɪ�

Ɋɗɇɇ��ɜɜɢɞɭ�ɱɟɝɨ�ɷɮɮɟɤɬɢɜɧɨɫɬɶ�ɭɩɪɚɜɥɟɧɢɹ�ɷɧɟɪɝɨɫɢɫɬɟɦɨɣ�ɨɤɚɡɵɜɚɟɬɫɹ�ɧɢɠɟ��

ɱɟɦ�ɨɧɚ�ɦɨɝɥɚ�ɛɵɬɶ�
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���� Ⱥɧɚɥɢɡ�ɢɫɫɥɟɞɨɜɚɧɢɣ�ɜ�ɨɛɥɚɫɬɢ�ɥɢɤɜɢɞɚɰɢɢ�ɚɜɚɪɢɣ��ɫɜɹɡɚɧɧɵɯ�

ɫ�ɞɟɮɢɰɢɬɨɦ�ɚɤɬɢɜɧɨɣ�ɦɨɳɧɨɫɬɢ�ɜ�ɷɧɟɪɝɨɫɢɫɬɟɦɟ�ɢ�ɬɨɤɨɜɨɣ�

ɩɟɪɟɝɪɭɡɤɨɣ�ɟɟ�ɫɟɬɟɜɵɯ�ɷɥɟɦɟɧɬɨɜ

Ɋɚɡɥɢɱɧɵɦɢ�ɚɜɬɨɪɚɦɢ�ɩɪɨɜɨɞɢɥɢɫɶ�ɢɫɫɥɟɞɨɜɚɧɢɹ�ɜ�ɨɛɥɚɫɬɢ�ɩɪɨɬɢɜɨɚɜɚɪɢɣ�

ɧɨɝɨ�ɭɩɪɚɜɥɟɧɢɹ�ɫ�ɰɟɥɶɸ�ɫɨɜɟɪɲɟɧɫɬɜɨɜɚɧɢɹ�ɬɟɤɭɳɢɯ�ɦɟɬɨɞɨɜ�ɢ�ɞɨɛɚɜɥɟɧɢɹ�ɧɨ�

ɜɵɯ�ɫɩɨɫɨɛɨɜ�ɥɢɤɜɢɞɚɰɢɢ�ɚɜɚɪɢɣɧɵɯ�ɫɢɬɭɚɰɢɣ�ɜ�ɚɪɫɟɧɚɥ�ɞɢɫɩɟɬɱɟɪɫɤɨɝɨ�ɩɟɪɫɨ�

ɧɚɥɚ�>��±��@�

ȼ� >��@ Ɏɚɣɧɢɰɤɢɣ� Ɉ�� ȼ�� ɜɵɞɟɥɹɟɬ� ɞɜɚ� ɩɪɢɧɰɢɩɚ� ɫɧɢɠɟɧɢɹ� ɩɟɪɟɝɪɭɡɤɢ�

ɜ ɷɥɟɤɬɪɢɱɟɫɤɨɣ�ɫɟɬɢ�

± ɩɭɬɟɦ�ɧɟɩɪɟɪɵɜɧɵɯ�ɜɨɡɞɟɣɫɬɜɢɣ�

± ɩɭɬɟɦ�ɞɢɫɤɪɟɬɧɵɯ�ɜɨɡɞɟɣɫɬɜɢɣ�

ɉɨɞ�ɧɟɩɪɟɪɵɜɧɵɦɢ�ɜɨɡɞɟɣɫɬɜɢɹɦɢ�ɩɨɧɢɦɚɟɬɫɹ�ɫɧɢɠɟɧɢɟ�ɩɟɪɟɝɪɭɡɤɢ�ɩɭɬɟɦ�

ɜɨɡɞɟɣɫɬɜɢɹ�ɧɚ�ɧɟɩɪɟɪɵɜɧɵɟ�ɜɟɥɢɱɢɧɵ��ɧɚɩɪɢɦɟɪ�ɧɚ�ɝɟɧɟɪɢɪɭɟɦɭɸ�ɷɥɟɤɬɪɨɫɬɚɧ�

ɰɢɹɦɢ�ɚɤɬɢɜɧɭɸ�ɢ�ɪɟɚɤɬɢɜɧɭɸ�ɦɨɳɧɨɫɬɶ��Ɉɞɧɚɤɨ�ɜɨɡɞɟɣɫɬɜɢɟ�ɧɚ�ɚɤɬɢɜɧɭɸ�ɦɨɳ�

ɧɨɫɬɶ�ɧɟɝɚɬɢɜɧɨ�ɫɤɚɡɵɜɚɟɬɫɹ�ɧɚ�ɫɬɨɢɦɨɫɬɢ�ɝɟɧɟɪɢɪɭɟɦɨɣ�ɜ�ɷɧɟɪɝɨɫɢɫɬɟɦɟ�ɚɤɬɢɜ�

ɧɨɣ� ɦɨɳɧɨɫɬɢ�� ɚ� ɢɡɦɟɧɟɧɢɟ� ɪɟɚɤɬɢɜɧɨɣ� ɦɨɳɧɨɫɬɢ� ɧɟɝɚɬɢɜɧɨ� ɫɤɚɡɵɜɚɟɬɫɹ�

ɧɚ ɭɪɨɜɧɹɯ�ɧɚɩɪɹɠɟɧɢɣ�ɜ�ɷɥɟɤɬɪɢɱɟɫɤɨɣ�ɫɟɬɢ�

ɉɨɞ� ɞɢɫɤɪɟɬɧɵɦɢ� ɜɨɡɞɟɣɫɬɜɢɹɦɢ� ɩɨɧɢɦɚɟɬɫɹ� ɤɨɦɦɭɬɚɰɢɹ� ɫɟɬɟɜɨɝɨ� ɨɛɨɪɭ�

ɞɨɜɚɧɢɹ� ɢɥɢ� ɢɧɵɦɢ�ɫɥɨɜɚɦɢ��ɢɡɦɟɧɟɧɢɟ�ɬɨɩɨɥɨɝɢɢ�ɫɟɬɢ� ɉɪɢ�ɷɬɨɦ�ɜ�ɪɚɦɤɚɯ�ɞɚɧ�

ɧɨɝɨ�ɫɩɨɫɨɛɚ�ɩɪɨɬɢɜɨɚɜɚɪɢɣɧɨɝɨ�ɭɩɪɚɜɥɟɧɢɹ�ɪɚɡɧɹɬɫɹ�ɤɚɤ�ɩɨɫɬɚɧɨɜɤɚ�ɡɚɞɚɱɢ��ɬɚɤ�

ɢ ɜɜɨɞɢɦɵɟ�ɜ�ɞɨɩɭɫɬɢɦɭɸ�ɨɛɥɚɫɬɶ�ɤɪɢɬɟɪɢɢ��ȼ�>��@ ɩɨɫɬɚɜɥɟɧɚ�ɡɚɞɚɱɚ�ɫɨɪɬɢɪɨɜɤɢ�

ɩɟɪɟɤɥɸɱɟɧɢɹ�ɜɟɬɜɟɣ�ɩɨ�ɡɧɚɤɭ�ɢ�ɜɟɥɢɱɢɧɟ�ɫɧɢɠɟɧɢɹ�ɩɟɪɟɬɨɤɚ�ɦɨɳɧɨɫɬɢ�ɩɨ�ɩɟɪɟ�

ɝɪɭɠɚɟɦɨɣ�ɥɢɧɢɢ��ȼ� >��@ ɨɩɪɟɞɟɥɹɟɬɫɹ� ɡɚɜɢɫɢɦɨɫɬɶ��ɩɨɡɜɨɥɹɸɳɚɹ�ɫɧɢɡɢɬɶ�ɩɟɪɟ�

ɝɪɭɡɤɭ�ɨɞɧɨɣ�ɜɟɬɜɢ�ɛɟɡ�ɜɨɡɧɢɤɧɨɜɟɧɢɹ�ɧɨɜɵɯ�ɩɟɪɟɝɪɭɡɨɤ�ɩɨ�ɞɪɭɝɢɦ�ɜɟɬɜɹɦ��ȼ�>��±

��@ ɨɩɪɟɞɟɥɹɟɬɫɹ� ɩɨɫɥɟɞɨɜɚɬɟɥɶɧɨɫɬɶ� ɨɩɟɪɚɰɢɣ�� ɫɧɢɠɚɸɳɚɹ� ɨɞɧɭ� ɩɟɪɟɝɪɭɡɤɭ��

ɚ ɜ >��@ ± ɧɟɫɤɨɥɶɤɨ�ɩɟɪɟɝɪɭɡɨɤ��ȼ�>��� ��±��@ ɜ�ɤɚɱɟɫɬɜɟ�ɪɟɝɭɥɢɪɭɟɦɨɣ�ɜɟɥɢɱɢɧɵ�

ɜɵɫɬɭɩɚɸɬ�ɬɨɤɢ�ɜɟɬɜɟɣ��ɚ�ɜ�>��� ��@ ± ɚɤɬɢɜɧɵɟ�ɦɨɳɧɨɫɬɢ�ɩɟɪɟɝɪɭɠɚɟɦɵɯ�ɜɟɬɜɟɣ��

ȼ�>��@ ɜ�ɞɨɩɭɫɬɢɦɭɸ�ɨɛɥɚɫɬɶ�ɜɜɨɞɹɬ ɧɚɩɪɹɠɟɧɢɹ�ɭɡɥɨɜ��ɚ�ɜ�>��@ ± ɩɨɬɟɪɢ�ɚɤɬɢɜɧɨɣ�

ɦɨɳɧɨɫɬɢ��ȼɚɪɢɚɧɬɵ�ɢɡɦɟɧɟɧɢɹ�ɬɨɩɨɥɨɝɢɢ�ɬɚɤɠɟ�ɪɚɡɥɢɱɧɵ��ɗɬɨ�ɦɨɝɭɬ�ɛɵɬɶ�ɢ�ɩɟ�
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ɪɟɤɥɸɱɟɧɢɹ�ɜɫɟɯ�ɜɟɬɜɟɣ��ɢ ɩɟɪɟɤɥɸɱɟɧɢɹ�ɜɫɟɯ�ɜɟɬɜɟɣ�ɤɪɨɦɟ�ɫɟɤɰɢɨɧɧɵɯ�ɜɵɤɥɸ�

ɱɚɬɟɥɟɣ��ɢ ɬɨɥɶɤɨ�ɨɬɤɥɸɱɟɧɢɟ�ɜɟɬɜɟɣ�

ȼ�>��@ ɏɨɡɹɢɧɨɜɵɦ�Ɇ��Ⱥ��ɪɚɫɤɪɵɬɚ�ɫɥɨɠɧɨɫɬɶ�ɩɨɢɫɤɚ�ɧɟɨɛɯɨɞɢɦɨɝɨ�ɞɟɥɟɧɢɹ�

ɫɟɬɢ ɫ� ɰɟɥɶɸ� ɥɢɤɜɢɞɚɰɢɢ�ɩɟɪɟɝɪɭɡɨɤ� ɜ� ɷɥɟɤɬɪɢɱɟɫɤɨɣ� ɫɢɫɬɟɦɟ�� Ɋɚɡɪɚɛɨɬɚɧ�ɦɟɬɨɞ�

ɪɚɫɱɟɬɚ�ɭɫɬɚɧɨɜɢɜɲɟɝɨɫɹ ɪɟɠɢɦɚ�ɩɨ�ɦɚɬɪɢɰɟ�ɭɡɥɨɜɵɯ�ɧɚɝɪɭɡɨɤ�ɞɥɹ�ɷɮɮɟɤɬɢɜɧɨɝɨ�

ɪɟɲɟɧɢɹ�ɡɚɞɚɱɢ�ɤɨɦɛɢɧɚɬɨɪɧɨɝɨ�ɩɨɢɫɤɚ�ɧɨɪɦɚɥɶɧɵɯ�ɪɟɠɢɦɨɜ�ɢɡ�ɩɨɫɥɟɚɜɚɪɢɣɧɵɯ�

ȼ�>��@ ɉɨɧɨɦɚɪɟɧɤɨ�ɂ��ɋ��ɩɪɟɞɥɨɠɢɥ�ɚɥɝɨɪɢɬɦ�ɩɨɢɫɤɚ�ɬɚɤɢɯ�ɷɥɟɦɟɧɬɨɜ�ɫɟɬɢ��

ɨɬɤɥɸɱɟɧɢɟ�ɤɨɬɨɪɵɯ�ɩɪɢɜɨɞɢɬ�ɤ�ɦɚɤɫɢɦɚɥɶɧɨɣ�ɩɟɪɟɝɪɭɡɤɟ�ɪɚɫɫɦɚɬɪɢɜɚɟɦɨɝɨ�ɷɥɟ�

ɦɟɧɬɚ��Ɋɚɡɜɢɬɢɟɦ�ɷɬɨɣ�ɪɚɛɨɬɵ�ɫɬɚɥɢ�ɢɫɫɥɟɞɨɜɚɧɢɹ��ɨɩɭɛɥɢɤɨɜɚɧɧɵɟ�ɜ�>��@� ɝɞɟ�ɚɜ�

ɬɨɪɨɦ�ɞɥɹ�ɪɚɫɩɪɟɞɟɥɢɬɟɥɶɧɵɯ�ɫɟɬɟɣ��±���ɤȼ�ɩɪɟɞɥɚɝɚɟɬɫɹ�ɚɥɝɨɪɢɬɦ�ɩɨɢɫɤɚ�ɨɩɪɟ�

ɞɟɥɟɧɧɨɝɨ�ɞɟɥɟɧɢɹ�ɫɟɬɢ ɫ�ɭɱɟɬɨɦ�ɪɹɞɚ�ɨɝɪɚɧɢɱɟɧɢɣ��ɩɪɢ�ɤɨɬɨɪɨɦ�ɛɭɞɟɬ�ɞɨɫɬɢɝɚɬɶ�

ɫɹ� ɥɢɤɜɢɞɚɰɢɹ ɩɟɪɟɝɪɭɡɤɢ� ɨɛɨɪɭɞɨɜɚɧɢɹ��Ⱥɜɬɨɪɚɦɢ� ɪɚɡɪɚɛɨɬɚɧ� ɚɥɝɨɪɢɬɦ� ɨɰɟɧɤɢ�

ɜɨɡɦɨɠɧɨɫɬɢ� ɫɭɳɟɫɬɜɨɜɚɧɢɹ� ɞɨɩɭɫɬɢɦɨɝɨ� ɪɟɠɢɦɚ� ɩɪɢ� ɡɚɞɚɧɧɵɯ� ɚɜɚɪɢɣɧɵɯ� ɜɨɡ�

ɦɭɳɟɧɢɹɯ��Ⱦɚɧɧɵɣ�ɚɥɝɨɪɢɬɦ�ɩɨɡɜɨɥɹɟɬ�ɢɫɤɥɸɱɢɬɶ�ɩɨɢɫɤ�ɜɚɪɢɚɧɬɨɜ�ɨɩɟɪɚɬɢɜɧɵɯ�

ɩɟɪɟɤɥɸɱɟɧɢɣ� ɜ� ɬɟɯ� ɫɥɭɱɚɹɯ�� ɤɨɝɞɚ�ɪɟɠɢɦɚ ɛɟɡ�ɩɟɪɟɝɪɭɡɤɢ� ɜ�ɩɪɢɧɰɢɩɟ�ɧɟ� ɫɭɳɟ�

ɫɬɜɭɟɬ��ɇɚ�ɨɫɧɨɜɟ�ɦɨɞɟɥɢɪɨɜɚɧɢɹ�ɥɨɝɢɤɢ�ɩɪɢɧɹɬɢɹ�ɪɟɲɟɧɢɣ�ɞɢɫɩɟɬɱɟɪɨɦ�ɪɚɣɨɧ�

ɧɵɯ�ɷɥɟɤɬɪɢɱɟɫɤɢɯ�ɫɟɬɟɣ �Ɋɗɋ� ɪɚɡɪɚɛɨɬɚɧ�ɭɫɨɜɟɪɲɟɧɫɬɜɨɜɚɧɧɵɣ�ɚɥɝɨɪɢɬɦ�ɨɩɪɟ�

ɞɟɥɟɧɢɹ�ɫɨɫɬɚɜɚ�ɨɩɟɪɚɬɢɜɧɵɯ�ɩɟɪɟɤɥɸɱɟɧɢɣ�ɞɥɹ�ɭɫɬɪɚɧɟɧɢɹ�ɩɟɪɟɝɪɭɡɤɢ�ɜ�ɷɥɟɦɟɧ�

ɬɚɯ� ɫɟɬɢ�� ɤɨɬɨɪɵɣ�ɩɨɡɜɨɥɹɟɬ� ɭɜɟɥɢɱɢɬɶ� ɛɵɫɬɪɨɞɟɣɫɬɜɢɟ�ɢ� ɷɮɮɟɤɬɢɜɧɨɫɬɶ�ɩɨɢɫɤɚ�

ɜɚɪɢɚɧɬɨɜ�ɩɟɪɟɤɥɸɱɟɧɢɣ��

ȼɵɲɟɨɩɢɫɚɧɧɵɟ� ɢɫɫɥɟɞɨɜɚɧɢɹ� ɩɨɜɵɲɚɸɬ� ɷɮɮɟɤɬɢɜɧɨɫɬɶ� ɩɪɢɦɟɧɟɧɢɹ� ɦɟ�

ɪɨɩɪɢɹɬɢɹ�ɩɨ�ɢɡɦɟɧɟɧɢɸ� ɬɨɩɨɥɨɝɢɢ� ɷɥɟɤɬɪɢɱɟɫɤɨɣ� ɫɟɬɢ��Ɉɞɧɚɤɨ�ɧɟ� ɜɫɟɝɞɚ� ɢɦɟ�

ɸɬɫɹ�ɜɨɡɦɨɠɧɨɫɬɢ�ɩɨ�ɩɟɪɟɧɟɫɟɧɢɸ�ɬɨɱɟɤ�ɩɨɬɨɤɨɪɚɡɞɟɥɚ�ɜ�ɷɧɟɪɝɨɫɢɫɬɟɦɟ� ɢ�ɬɨɝɞɚ�

ɧɟɨɛɯɨɞɢɦɨ�ɢɫɩɨɥɶɡɨɜɚɬɶ�ɞɪɭɝɢɟ�ɫɪɟɞɫɬɜɚ�ɩɪɨɬɢɜɨɚɜɚɪɢɣɧɨɝɨ�ɭɩɪɚɜɥɟɧɢɹ�

Ʉ�ɬɚɤɢɦ�ɫɪɟɞɫɬɜɚɦ�ɨɬɧɨɫɢɬɫɹ ɢɫɩɨɥɶɡɨɜɚɧɢɟ�ɭɫɬɪɨɣɫɬɜ�)$&76 ± ɭɩɪɚɜɥɹɟ�

ɦɵɯ��ɝɢɛɤɢɯ��ɫɢɫɬɟɦ�ɷɥɟɤɬɪɨɩɟɪɟɞɚɱɢ�ɩɟɪɟɦɟɧɧɨɝɨ�ɬɨɤɚ�>��@�

Ɋɚɡɥɢɱɚɸɬ�ɞɜɚ�ɩɨɤɨɥɟɧɢɹ� ɭɫɬɪɨɣɫɬɜ�)$&76��Ʉ�ɩɟɪɜɨɦɭ� ɨɬɧɨɫɹɬɫɹ� ɭɫɬɪɨɣ�

ɫɬɜɚ�� ɨɛɟɫɩɟɱɢɜɚɸɳɢɟ� ɪɟɝɭɥɢɪɨɜɚɧɢɟ� ɧɚɩɪɹɠɟɧɢɹ� ɢ ɧɟɨɛɯɨɞɢɦɵɣ� ɭɪɨɜɟɧɶ� ɤɨɦ�

ɩɟɧɫɚɰɢɢ�ɪɟɚɤɬɢɜɧɨɣ�ɦɨɳɧɨɫɬɢ�ɜ�ɷɥɟɤɬɪɢɱɟɫɤɨɣ�ɫɟɬɢ��Ʉɨ ɜɬɨɪɨɦɭ�ɩɨɤɨɥɟɧɢɸ�ɨɬ�

ɧɨɫɹɬɫɹ�ɭɫɬɪɨɣɫɬɜɚ��ɨɛɟɫɩɟɱɢɜɚɸɳɢɟ�ɪɟɝɭɥɢɪɨɜɚɧɢɟ�ɪɟɠɢɦɧɵɯ�ɩɚɪɚɦɟɬɪɨɜ�ɧɚ�ɛɚ�



��

ɡɟ�ɩɪɢɛɨɪɨɜ�ɫɢɥɨɜɨɣ�ɷɥɟɤɬɪɨɧɢɤɢ��)$&76�ɞɚɧɧɨɝɨ�ɩɨɤɨɥɟɧɢɹ�ɩɨɡɜɨɥɹɸɬ�ɪɟɝɭɥɢ�

ɪɨɜɚɬɶ�ɧɟ�ɬɨɥɶɤɨ�ɜɟɥɢɱɢɧɭ��ɧɨ�ɢ�ɮɚɡɭ�ɜɟɤɬɨɪɚ�ɧɚɩɪɹɠɟɧɢɹ�ɜ�ɫɟɬɢ�

ɍɫɬɪɨɣɫɬɜɚ� )$&76� ɞɟɥɹɬ� ɧɚ� ɫɬɚɬɢɱɟɫɤɢɟ� ɢ� ɷɥɟɤɬɪɨɦɚɲɢɧɧɵɟ� ɫɢɫɬɟɦɵ��

Ʉ ɩɟɪɜɵɦ�ɨɬɧɨɫɹɬɫɹ��

± ɭɩɪɚɜɥɹɟɦɵɟ�ɲɭɧɬɢɪɭɸɳɢɟ�ɪɟɚɤɬɨɪɵ��ɍɒɊ��

± ɪɟɚɤɬɨɪɵ��ɤɨɦɦɭɬɢɪɭɟɦɵɟ�ɜɚɤɭɭɦɧɵɦɢ�ɜɵɤɥɸɱɚɬɟɥɹɦɢ��ȼɊȽ��

± ɫɬɚɬɢɱɟɫɤɢɟ�ɬɢɪɢɫɬɨɪɧɵɟ�ɤɨɦɩɟɧɫɚɬɨɪɵ�ɪɟɚɤɬɢɜɧɨɣ�ɦɨɳɧɨɫɬɢ��ɋɌɄ��

± ɫɢɧɯɪɨɧɧɵɟ� ɫɬɚɬɢɱɟɫɤɢɟ� ɤɨɦɩɟɧɫɚɬɨɪɵ� ɪɟɚɤɬɢɜɧɨɣ� ɦɨɳɧɨɫɬɢ� ɬɢɩɚ�

ɋɌȺɌɄɈɆ�ɧɚ�ɛɚɡɟ�ɩɪɟɨɛɪɚɡɨɜɚɬɟɥɹ�ɧɚɩɪɹɠɟɧɢɹ�ɫ�ɩɚɪɚɥɥɟɥɶɧɵɦ�ɩɨɞɤɥɸɱɟɧɢɟɦ�

ɤ ɫɟɬɢ��

± ɫɢɧɯɪɨɧɧɵɟ�ɫɬɚɬɢɱɟɫɤɢɟ�ɩɪɨɞɨɥɶɧɵɟ�ɤɨɦɩɟɧɫɚɬɨɪɵ�ɪɟɚɤɬɢɜɧɨɣ�ɦɨɳɧɨɫɬɢ�

ɧɚ�ɛɚɡɟ�ɩɪɟɨɛɪɚɡɨɜɚɬɟɥɹ�ɧɚɩɪɹɠɟɧɢɹ��ɋɋɉɄ���

± ɨɛɴɟɞɢɧɟɧɧɵɣ�ɪɟɝɭɥɹɬɨɪ�ɩɟɪɟɬɨɤɚ�ɦɨɳɧɨɫɬɢ�ɧɚ�ɨɫɧɨɜɟ�ɩɪɟɨɛɪɚɡɨɜɚɬɟɥɟɣ�

ɧɚɩɪɹɠɟɧɢɹ� ɩɚɪɚɥɥɟɥɶɧɨɝɨ� ɢ� ɩɨɫɥɟɞɨɜɚɬɟɥɶɧɨɝɨ� ɜɤɥɸɱɟɧɢɹ�� ɨɛɴɟɞɢɧɟɧɧɵɯ�

ɩɨ ɰɟɩɹɦ�ɩɨɫɬɨɹɧɧɨɝɨ�ɬɨɤɚ��ɈɊɉɆ���

± ɭɩɪɚɜɥɹɟɦɵɟ� ɬɢɪɢɫɬɨɪɚɦɢ� ɭɫɬɪɨɣɫɬɜɚ� ɩɪɨɞɨɥɶɧɨɣ� ɟɦɤɨɫɬɧɨɣ� ɤɨɦɩɟɧɫɚ�

ɰɢɢ��ɍɍɉɄ���

± ɭɩɪɚɜɥɹɟɦɵɟ�ɮɚɡɨɩɨɜɨɪɨɬɧɵɟ�ɭɫɬɪɨɣɫɬɜɚ��Ɏɉɍ��ɧɚ�ɛɚɡɟ�ɮɚɡɨɫɞɜɢɝɚɸɳɢɯ�

ɬɪɚɧɫɮɨɪɦɚɬɨɪɨɜ�ɫ�ɬɢɪɢɫɬɨɪɧɵɦ�ɭɩɪɚɜɥɟɧɢɟɦ�ɢɥɢ�Ɋɉɇ��

± ɜɫɬɚɜɤɢ�ɩɨɫɬɨɹɧɧɨɝɨ�ɬɨɤɚ�ɧɚ�ɛɚɡɟ�ɩɪɟɨɛɪɚɡɨɜɚɬɟɥɟɣ�ɧɚɩɪɹɠɟɧɢɹ��ȼɉɌɇ���

± ɬɨɤɨɨɝɪɚɧɢɱɢɜɚɸɳɢɟ�ɭɫɬɪɨɣɫɬɜɚ�ɧɚ�ɨɫɧɨɜɟ�ɬɟɯɧɨɥɨɝɢɢ�)$&76�

ȼ�ɝɪɭɩɩɭ�ɷɥɟɤɬɪɨɦɚɲɢɧɧɵɯ�ɫɢɫɬɟɦ�ɜɯɨɞɹɬ��

± ɚɫɢɧɯɪɨɧɢɡɢɪɨɜɚɧɧɵɟ�ɫɢɧɯɪɨɧɧɵɟ�ɤɨɦɩɟɧɫɚɬɨɪɵ��ȺɋɄ���

± ɚɫɢɧɯɪɨɧɢɡɢɪɨɜɚɧɧɵɟ ɷɥɟɤɬɪɨɦɚɲɢɧɧɵɟ� ɩɪɟɨɛɪɚɡɨɜɚɬɟɥɢ� ɱɚɫɬɨɬɵ� �Ⱥɋ�

ɗɆɉɑ��ɧɚ�ɨɫɧɨɜɟ�ɞɜɭɯ�ɚɫɢɧɯɪɨɧɢɡɢɪɨɜɚɧɧɵɯ�ɦɚɲɢɧ��ȺɋɆ��ɧɚ�ɨɞɧɨɦ�ɜɚɥɭ�ɥɢɛɨ�

ɧɚ ɨɫɧɨɜɟ�ɚɫɢɧɯɪɨɧɢɡɢɪɨɜɚɧɧɨɣ��ȺɋɆ��ɢ�ɫɢɧɯɪɨɧɧɨɣ�ɦɚɲɢɧ��ɋɆ��ɧɚ�ɨɞɧɨɦ�ɜɚɥɭ��

± ɮɚɡɨɜɪɚɳɚɸɳɢɣɫɹ�ɬɪɚɧɫɮɨɪɦɚɬɨɪ �ɎȼɌ��± ɜɪɚɳɚɸɳɚɹɫɹ�ɦɚɲɢɧɚ�ɫ�ɩɢɬɚ�

ɧɢɟɦ�ɫɬɚɬɨɪɚ�ɢ�ɪɨɬɨɪɚ�ɨɬ�ɫɟɬɟɣ�ɫ�ɪɚɡɥɢɱɧɨɣ�ɱɚɫɬɨɬɨɣ�ɫ�ɞɨɩɨɥɧɢɬɟɥɶɧɵɦ�ɞɜɢɝɚɬɟ�

ɥɟɦ�ɧɚ ɜɚɥɭ�



��

ȼ�ɨɛɥɚɫɬɢ�ɮɚɡɨɜɨɝɨ�ɭɩɪɚɜɥɟɧɢɹ�ɩɪɨɜɨɞɹɬɫɹ�ɨɛɲɢɪɧɵɟ�ɢɫɫɥɟɞɨɜɚɧɢɹ��ȼ�>��@

ɚɜɬɨɪ�ɜ�ɪɚɦɤɚɯ�ɫɜɨɢɯ�ɢɫɫɥɟɞɨɜɚɧɢɣ�ɜ�ɨɛɥɚɫɬɢ�ɨɩɬɢɦɢɡɚɰɢɢ�ɪɟɠɢɦɨɜ�ɷɧɟɪɝɨɫɢɫɬɟ�

ɦɵ�ɋɟɜɟɪɨ�Ɂɚɩɚɞɚ�ɞɥɹ�ɪɟɲɟɧɢɹ�ɡɚɞɚɱɢ�ɩɟɪɟɝɪɭɡɤɢ�ɤɚɛɟɥɶɧɨɣ�ɥɢɧɢɢ�����ɤȼ�ɦɟɠɞɭ�

ɩɨɞɫɬɚɧɰɢɟɣ�Ɂɚɩɚɞɧɚɹ�ɢ�ɩɨɞɫɬɚɧɰɢɟɣ�ɉɨɪɬ�ɩɪɟɞɥɚɝɚɟɬ�ɢɫɩɨɥɶɡɨɜɚɬɶ�ɮɚɡɨɪɟɝɭɥɢ�

ɪɭɸɳɟɟ�ɭɫɬɪɨɣɫɬɜɨ��ȼ�ɤɚɱɟɫɬɜɟ�ɩɪɟɞɥɚɝɚɟɦɨɝɨ�ɭɫɬɪɨɣɫɬɜɚ�ɪɚɫɫɦɚɬɪɢɜɚɟɬɫɹ�ɮɚɡɨ�

ɪɟɝɭɥɢɪɭɸɳɢɣ� ɚɜɬɨɬɪɚɧɫɮɨɪɦɚɬɨɪ� �������� ɤȼ�� ȼ� >��@ ɩɪɢɜɟɞɟɧɵ� ɡɚɜɢɫɢɦɨɫɬɢ��

ɨɬɪɚɠɚɸɳɢɟ� ɷɮɮɟɤɬɢɜɧɨɫɬɶ� ɪɟɝɭɥɢɪɨɜɚɧɢɹ� ɮɚɡɵ� ɧɚɩɪɹɠɟɧɢɹ� ɧɚ� ɤɚɛɟɥɶɧɨɣ� ɥɢ�

ɧɢɢ�� ɨɬɯɨɞɹɳɟɣ� ɨɬ� ɩɨɞɫɬɚɧɰɢɢ� Ɂɚɩɚɞɧɚɹ�� ȼ� ɪɟɡɭɥɶɬɚɬɟ� ɩɪɢɦɟɧɟɧɢɹ� ɮɚɡɨɪɟɝɭɥɢ�

ɪɭɸɳɟɝɨ� ɭɫɬɪɨɣɫɬɜɚ� ɞɨɫɬɢɝɚɟɬɫɹ� ɨɝɪɚɧɢɱɟɧɢɟ�ɩɟɪɟɝɪɭɡɤɢ� ɫɢɫɬɟɦɵ�ɜɧɭɬɪɢɝɨɪɨɞ�

ɫɤɢɯ� ɤɚɛɟɥɶɧɵɯ� ɥɢɧɢɣ� ɢ� ɨɛɟɫɩɟɱɢɜɚɟɬɫɹ� ɪɚɜɧɨɦɟɪɧɚɹ� ɡɚɝɪɭɡɤɚ� ɫɢɫɬɟɦɵ� ɥɢɧɢɣ�

ɷɥɟɤɬɪɨɩɟɪɟɞɚɱɢ ɪɚɡɥɢɱɧɵɯ� ɤɥɚɫɫɨɜ� ɧɚɩɪɹɠɟɧɢɹ� ɜ� ɡɚɩɚɞɧɨɣ� ɡɨɧɟ� ɋɟɜɟɪɨ�

Ɂɚɩɚɞɧɨɣ�ɨɛɴɟɞɢɧɟɧɧɨɣ�ɷɧɟɪɝɨɫɢɫɬɟɦɵ�

Ɍɚɤɠɟ�ɦɨɠɧɨ�ɨɬɦɟɬɢɬɶ�ɢɫɫɥɟɞɨɜɚɧɢɹ��ɩɪɨɜɨɞɢɜɲɢɟɫɹ�ɧɚ�ɤɚɮɟɞɪɟ�ɚɜɬɨɦɚɬɢ�

ɡɢɪɨɜɚɧɧɵɯ� ɷɥɟɤɬɪɨɷɧɟɪɝɟɬɢɱɟɫɤɢɯ� ɫɢɫɬɟɦ� ɇɨɜɨɫɢɛɢɪɫɤɨɝɨ� ɝɨɫɭɞɚɪɫɬɜɟɧɧɨɝɨ�

ɬɟɯɧɢɱɟɫɤɨɝɨ�ɭɧɢɜɟɪɫɢɬɟɬɚ��ɇȽɌɍ���ɩɨ�ɢɫɩɨɥɶɡɨɜɚɧɢɸ�ɷɥɟɤɬɪɨɞɢɧɚɦɢɱɟɫɤɢɯ�ɷɮ�

ɮɟɤɬɨɜ�ɮɚɡɨɜɵɯ�ɜɨɡɞɟɣɫɬɜɢɣ�ɩɪɢ�ɪɟɝɭɥɢɪɨɜɚɧɢɢ�ɪɟɠɢɦɨɜ�ɷɥɟɤɬɪɨɷɧɟɪɝɟɬɢɱɟɫɤɢɯ�

ɫɢɫɬɟɦ� ɢ� ɫɢɫɬɟɦ� ɫɧɚɛɠɟɧɢɹ� ɩɪɨɦɵɲɥɟɧɧɵɯ� ɩɪɟɞɩɪɢɹɬɢɣ�� ɫɨɞɟɪɠɚɳɢɯ� ɤɪɭɩɧɵɟ�

ɫɢɧɯɪɨɧɧɵɟ� ɞɜɢɝɚɬɟɥɢ� >��@� ȼ� ɪɚɦɤɚɯ� ɞɚɧɧɵɯ� ɢɫɫɥɟɞɨɜɚɧɢɣ� ɩɨɤɚɡɚɧɚ� ɜɨɡɦɨɠ�

ɧɨɫɬɶ�ɪɚɡɝɪɭɡɤɢ ɢ�ɩɟɪɟɪɚɫɩɪɟɞɟɥɟɧɢɹ�ɩɟɪɟɬɨɤɨɜ�ɦɨɳɧɨɫɬɢ�ɦɟɠɞɭ�ɤɪɭɩɧɵɦɢ�ɫɢ�

ɫɬɟɦɨɨɛɪɚɡɭɸɳɢɦɢ�ɷɥɟɦɟɧɬɚɦɢ�ɧɚ�ɩɪɢɦɟɪɟ�ɫɜɹɡɢ�Ʉɭɥɭɧɞɚ ± ɍɪɨɠɚɣ�ɜ ɋɢɛɢɪɫɤɨɣ�

ɨɛɴɟɞɢɧɟɧɧɨɣ�ɷɧɟɪɝɨɫɢɫɬɟɦɟ��Ɉɗɋ��

ȼ�>��@ ɚɜɬɨɪɨɦ�ɨɩɭɛɥɢɤɨɜɚɧɵ�ɪɟɡɭɥɶɬɚɬɵ�ɢɫɫɥɟɞɨɜɚɧɢɣ�ɩɨ�ɭɫɬɪɚɧɟɧɢɸ�ɩɟ�

ɪɟɝɪɭɡɨɤ�ɩɭɬɟɦ�ɢɡɦɟɧɟɧɢɹ�ɝɟɧɟɪɚɰɢɢ�ɚɤɬɢɜɧɨɣ�ɦɨɳɧɨɫɬɢ��ɚ�ɬɚɤɠɟ�ɩɭɬɟɦ�ɩɪɢɦɟ�

ɧɟɧɢɹ�ɭɫɬɪɨɣɫɬɜ�)$&76�

ȼ�>��@ ɪɚɫɫɦɚɬɪɢɜɚɟɬɫɹ�ɨɩɢɫɚɧɢɟ�ɩɪɟɞɩɨɫɵɥɨɤ�ɤ�ɪɚɡɪɚɛɨɬɤɟ�ɧɨɜɨɝɨ�ɩɨɞɯɨɞɚ�

ɭɩɪɚɜɥɟɧɢɹ� ɩɟɪɟɬɨɤɚɦɢ� ɪɟɚɤɬɢɜɧɨɣ� ɦɨɳɧɨɫɬɢ� ɜ� ɷɥɟɤɬɪɨɷɧɟɪɝɟɬɢɱɟɫɤɨɣ� ɫɢɫɬɟɦɟ�

ɫ ɧɚɥɢɱɢɟɦ�ɬɪɟɯɨɛɦɨɬɨɱɧɨɝɨ�ɫɢɥɨɜɨɝɨ�ɬɪɚɧɫɮɨɪɦɚɬɨɪɚ�ɫ�ɩɨɞɤɥɸɱɟɧɧɵɦ�ɤ�ɨɞɧɨɣ�

ɢɡ ɨɛɦɨɬɨɤ�ɧɢɡɤɨɝɨ�ɧɚɩɪɹɠɟɧɢɹ�ɢɫɬɨɱɧɢɤɚ�ɪɟɚɤɬɢɜɧɨɣ�ɦɨɳɧɨɫɬɢ�

ȼ�>��@ ɩɪɟɞɥɚɝɚɟɬɫɹ�ɫɩɨɫɨɛ�ɥɢɤɜɢɞɚɰɢɢ�ɧɟɞɨɩɭɫɬɢɦɨɣ�ɩɟɪɟɝɪɭɡɤɢ�ɨɛɨɪɭɞɨ�

ɜɚɧɢɹ�ɩɭɬɟɦ�ɤɨɦɛɢɧɢɪɨɜɚɧɢɹ� ɜɨɡɦɨɠɧɨɫɬɟɣ� ɭɫɬɪɨɣɫɬɜ�)$&76�ɢ� ɚɜɬɨɦɚɬɢɤɢ�ɨɬ�



��

ɤɥɸɱɟɧɢɹ�ɧɚɝɪɭɡɤɢ��ȼ�ɫɬɚɬɶɟ�ɩɪɟɞɫɬɚɜɥɟɧ�ɧɨɜɵɣ�ɩɨɞɯɨɞ�ɤ�ɩɪɨɛɥɟɦɟ�ɤɨɨɪɞɢɧɚɰɢɢ�

ɩɪɨɬɢɜɨɚɜɚɪɢɣɧɨɝɨ� ɭɩɪɚɜɥɟɧɢɹ� ɧɚɝɪɭɡɤɨɣ� ɢ� ɭɫɬɪɨɣɫɬɜɚɦɢ� )$&76�� ɋɨɜɦɟɫɬɧɨ�

ɫ ɨɬɤɥɸɱɟɧɢɟɦ�ɧɚɝɪɭɡɤɢ�ɤɚɤ�ɬɪɚɞɢɰɢɨɧɧɵɦ�ɫɪɟɞɫɬɜɨɦ�ɩɪɨɬɢɜɨɚɜɚɪɢɣɧɨɝɨ�ɭɩɪɚɜ�

ɥɟɧɢɹ� ɪɚɫɫɦɨɬɪɟɧɨ� ɩɪɢɦɟɧɟɧɢɟ� ɭɫɬɪɨɣɫɬɜ� )$&76� ɞɜɭɯ� ɜɢɞɨɜ�� ɬɢɪɢɫɬɨɪɧɨ�

ɭɩɪɚɜɥɹɟɦɨɣ�ɩɪɨɞɨɥɶɧɨɣ�ɤɨɦɩɟɧɫɚɰɢɢ�ɢ�ɬɢɪɢɫɬɨɪɧɨ�ɭɩɪɚɜɥɹɟɦɨɝɨ�ɮɚɡɨɩɨɜɨɪɨɬ�

ɧɨɝɨ� ɬɪɚɧɫɮɨɪɦɚɬɨɪɚ�� ɉɪɟɞɥɨɠɟɧɧɵɣ� ɚɥɝɨɪɢɬɦ� ɩɪɨɬɢɜɨɚɜɚɪɢɣɧɨɝɨ� ɭɩɪɚɜɥɟɧɢɹ�

ɦɨɠɟɬ�ɛɵɬɶ�ɭɫɩɟɲɧɨ�ɢɫɩɨɥɶɡɨɜɚɧ�ɞɥɹ�ɤɨɨɪɞɢɧɚɰɢɢ�ɨɬɤɥɸɱɟɧɢɹ�ɧɚɝɪɭɡɤɢ��ɚ�ɬɚɤɠɟ�

ɤɨɨɪɞɢɧɢɪɨɜɚɧɧɨɝɨ� ɫɨɜɦɟɫɬɧɨɝɨ� ɢɫɩɨɥɶɡɨɜɚɧɢɹ� ɨɬɤɥɸɱɟɧɢɹ� ɧɚɝɪɭɡɤɢ� ɫ� ɭɫɬɪɨɣ�

ɫɬɜɚɦɢ�)$&76�ɞɥɹ�ɩɪɟɞɨɬɜɪɚɳɟɧɢɹ�ɩɟɪɟɝɪɭɡɨɤ�ɢ�ɜɨɡɦɨɠɧɨɝɨ�ɧɚɪɭɲɟɧɢɹ�ɭɫɬɨɣ�

ɱɢɜɨɫɬɢ� ɷɥɟɤɬɪɨɷɧɟɪɝɟɬɢɱɟɫɤɨɣ� ɫɢɫɬɟɦɵ �ɗɗɋ��� ɜɵɡɜɚɧɧɨɝɨ� ɚɜɚɪɢɣɧɵɦɢ�ɨɬɤɥɸ�

ɱɟɧɢɹɦ� Ʌɗɉ�� ɉɪɟɞɥɨɠɟɧɧɚɹ� ɫɬɪɚɬɟɝɢɹ� ɭɩɪɚɜɥɟɧɢɹ� ɩɨɡɜɨɥɹɟɬ� ɭɱɢɬɵɜɚɬɶ� ɭɳɟɪɛ��

ɧɚɧɨɫɢɦɵɣ� ɩɨɬɪɟɛɢɬɟɥɹɦ� ɞɟɣɫɬɜɢɟɦ� ɨɬɤɥɸɱɟɧɢɹ� ɧɚɝɪɭɡɤɢ�� ɧɟɨɛɯɨɞɢɦɵɦ� ɞɥɹ�

ɩɨɞɞɟɪɠɚɧɢɹ� ɡɚɞɚɧɧɵɯ� ɩɪɟɞɟɥɨɜ� ɩɟɪɟɞɚɜɚɟɦɨɣ� ɦɨɳɧɨɫɬɢ� ɩɨ� ɫɟɱɟɧɢɹɦ�� ɉɪɨɜɟ�

ɞɟɧɧɵɟ� ɢɫɫɥɟɞɨɜɚɧɢɹ� ɩɨɤɚɡɚɥɢ�� ɱɬɨ� ɭɫɬɪɨɣɫɬɜɚ� )$&76� ɹɜɥɹɸɬɫɹ� ɷɮɮɟɤɬɢɜɧɵɦ�

ɫɪɟɞɫɬɜɨɦ� ɩɪɨɬɢɜɨɚɜɚɪɢɣɧɨɝɨ� ɭɩɪɚɜɥɟɧɢɹ�� ɉɪɢɦɟɧɟɧɢɟ� ɭɫɬɪɨɣɫɬɜ� )$&76� ɫɨɜ�

ɦɟɫɬɧɨ� ɫ� ɨɬɤɥɸɱɟɧɢɟɦ�ɧɚɝɪɭɡɤɢ� ɩɨɡɜɨɥɹɟɬ� ɭɦɟɧɶɲɢɬɶ� ɬɪɟɛɭɟɦɵɣ�ɨɛɴɟɦ� ɨɬɤɥɸ�

ɱɟɧɢɹ�ɧɚɝɪɭɡɤɢ�ɢ�ɫɨɨɬɜɟɬɫɬɜɟɧɧɨ�ɭɦɟɧɶɲɢɬɶ�ɭɳɟɪɛ�ɩɨɬɪɟɛɢɬɟɥɟɣ�

ɂɡ�ɜɵɲɟɩɟɪɟɱɢɫɥɟɧɧɨɝɨ�ɜɢɞɧɨ��ɱɬɨ�ɩɪɢɦɟɧɟɧɢɟ�ɭɫɬɪɨɣɫɬɜ�)$&76 ɹɜɥɹɟɬɫɹ�

ɩɟɪɫɩɟɤɬɢɜɧɵɦ� ɧɚɩɪɚɜɥɟɧɢɟɦ� ɜɜɢɞɭ� ɩɪɟɞɥɚɝɚɟɦɵɯ� ɢɦɢ� ɜɨɡɦɨɠɧɨɫɬɟɣ�� Ɉɞɧɚɤɨ�

ɨɧɢ�ɬɚɤɠɟ�ɧɟ�ɥɢɲɟɧɵ�ɧɟɞɨɫɬɚɬɤɨɜ��ɨɞɢɧ�ɢɡ�ɤɨɬɨɪɵɯ�ɡɚɤɥɸɱɚɟɬɫɹ�ɜ�ɧɟɨɛɯɨɞɢɦɨɫɬɢ�

ɜɜɨɞɚ�ɧɨɜɨɝɨ�ɨɛɨɪɭɞɨɜɚɧɢɹ��ɱɬɨ�ɬɪɟɛɭɟɬ�ɛɨɥɶɲɢɯ�ɡɚɬɪɚɬ�ɜɪɟɦɟɧɢ�ɢ�ɫɭɳɟɫɬɜɟɧɧɵɯ�

ɮɢɧɚɧɫɨɜɵɯ�ɜɥɨɠɟɧɢɣ��

ȼɜɢɞɭ� ɷɬɨɝɨ� ɫɬɚɧɨɜɢɬɫɹ� ɚɤɬɭɚɥɶɧɵɦ� ɩɨɢɫɤ� ɫɩɨɫɨɛɨɜ� ɩɪɨɬɢɜɨɚɜɚɪɢɣɧɨɝɨ�

ɭɩɪɚɜɥɟɧɢɹ� ɧɚ� ɨɫɧɨɜɟ� ɢɡɜɟɫɬɧɵɯ� ɫɜɨɣɫɬɜ� ɷɥɟɤɬɪɨɷɧɟɪɝɟɬɢɱɟɫɤɨɣ� ɫɢɫɬɟɦɵ� ɫ� ɢɫ�

ɩɨɥɶɡɨɜɚɧɢɟɦ� ɭɠɟ� ɜɜɟɞɟɧɧɨɝɨ� ɜ� ɪɚɛɨɬɭ� ɨɛɨɪɭɞɨɜɚɧɢɹ�� Ɉɞɢɧ� ɢɡ� ɬɚɤɢɯ� ɫɩɨɫɨɛɨɜ�

ɢɫɩɨɥɶɡɭɟɬɫɹ�ɜ�ɭɫɬɪɨɣɫɬɜɟ��ɤɨɬɨɪɨɟ�ɡɚɩɚɬɟɧɬɨɜɚɥ�Ʉɚɥɟɧɬɢɨɧɨɤ�ȿ��ȼ��>��@��Ⱥɜɬɨɪɨɦ�

ɩɪɟɞɥɚɝɚɟɬɫɹ�ɭɫɬɪɨɣɫɬɜɨ�ɞɥɹ�ɥɢɤɜɢɞɚɰɢɢ�ɩɟɪɟɝɪɭɡɤɢ�ɨɛɨɪɭɞɨɜɚɧɢɹ�ɬɭɩɢɤɨɜɨɣ�ɉɋ�

ɩɭɬɟɦ�ɤɨɦɛɢɧɢɪɨɜɚɧɢɹ� ɫɧɢɠɟɧɢɹ�ɧɚɩɪɹɠɟɧɢɹ�ɢ�ɨɬɤɥɸɱɟɧɢɹ�ɧɚɝɪɭɡɤɢ��ɉɪɢ�ɩɪɟ�

ɜɵɲɟɧɢɢ� ɚɤɬɢɜɧɨɣ� ɦɨɳɧɨɫɬɶɸ ɧɚɝɪɭɡɤɢ� ɩɪɟɞɟɥɶɧɨ� ɞɨɩɭɫɬɢɦɨɝɨ� ɡɧɚɱɟɧɢɹ�

ɭɫɬɪɨɣɫɬɜɨ� ɞɨɥɠɧɨ� ɭɫɬɪɚɧɹɬɶ� ɜɨɡɧɢɤɲɢɣ� ɞɟɮɢɰɢɬ� ɦɨɳɧɨɫɬɢ�� ɬ� ɟ�� ɜɵɩɨɥɧɢɬɶ�



��

ɭɫɥɨɜɢɟ�ɦɢɧɢɦɚɥɶɧɨɝɨ�ɭɳɟɪɛɚ ɩɨɬɪɟɛɢɬɟɥɹɦ� ɉɪɢ ɷɬɨɦ�ɩɪɢ�ɧɟɛɨɥɶɲɨɦ�ɞɟɮɢɰɢɬɟ�

ɭɫɬɪɨɣɫɬɜɨ� ɥɢɤɜɢɞɢɪɭɟɬ� ɩɟɪɟɝɪɭɡɤɭ� ɬɨɥɶɤɨ� ɫɧɢɠɟɧɢɟɦ� ɧɚɩɪɹɠɟɧɢɹ�� ɚ� ɩɪɢ� ɛɨɥɶ�

ɲɨɦ�ɞɟɮɢɰɢɬɟ�ɡɚɞɟɣɫɬɜɭɟɬ�ɢ�ɨɬɤɥɸɱɟɧɢɟ�ɧɚɝɪɭɡɤɢ�

ɉɪɢɧɰɢɩ�ɞɟɣɫɬɜɢɹ�ɭɫɬɪɨɣɫɬɜɚ�ɨɫɧɨɜɚɧ�ɧɚ� ɬɨɦ�ɮɚɤɬɟ�� ɱɬɨ�ɫɧɢɠɟɧɢɟ�ɧɚɩɪɹ�

ɠɟɧɢɹ� ɜ� ɫɨɨɬɜɟɬɫɬɜɢɢ� ɫɨ� ɫɬɚɬɢɱɟɫɤɢɦɢ� ɯɚɪɚɤɬɟɪɢɫɬɢɤɚɦɢ� ɧɚɝɪɭɡɤɢ� ɩɨ� ɧɚɩɪɹɠɟ�

ɧɢɸ�ɩɪɢɜɟɞɟɬ�ɤ�ɫɧɢɠɟɧɢɸ�ɩɨɬɪɟɛɥɹɟɦɨɣ�ɷɥɟɤɬɪɨɩɪɢɟɦɧɢɤɨɦ�ɦɨɳɧɨɫɬɢ��Ⱦɚɧɧɨɟ�

ɫɜɨɣɫɬɜɨ�ɧɚɝɪɭɡɤɢ�ɩɨɞɬɜɟɪɠɞɟɧɨ�ɜ�ɪɟɡɭɥɶɬɚɬɟ�ɩɪɨɜɟɞɟɧɢɹ�ɪɚɡɥɢɱɧɵɯ�ɷɤɫɩɟɪɢɦɟɧ�

ɬɚɥɶɧɵɯ�ɪɚɛɨɬ��ɜɵɩɨɥɧɟɧɧɵɯ�ɜ�ɋɋɋɊ�>��� ��@�

ȼ�ɩɟɪɜɨɣ�ɩɨɥɨɜɢɧɟ�ɏɏ�ɜɟɤɚ�ɜ�ɋɋɋɊ�ɩɪɨɜɨɞɢɥɢɫɶ�ɷɤɫɩɟɪɢɦɟɧɬɵ��ɜ�ɤɨɬɨɪɵɯ�

ɜ ɤɨɦɩɥɟɤɫɧɵɯ�ɭɡɥɚɯ�ɧɚɝɪɭɡɤɢ��ɚ�ɬɚɤɠɟ�ɜ�ɭɡɥɚɯ�ɩɪɨɦɵɲɥɟɧɧɨɣ�ɢ�ɛɵɬɨɜɨɣ�ɧɚɝɪɭɡ�

ɤɢ� ɫɧɢɠɚɥɨɫɶ�ɧɚɩɪɹɠɟɧɢɟ�ɢ�ɮɢɤɫɢɪɨɜɚɥɢɫɶ� ɡɧɚɱɟɧɢɹ�ɩɟɪɟɬɨɤɚ� ɚɤɬɢɜɧɨɣ�ɢ�ɪɟɚɤ�

ɬɢɜɧɨɣ�ɦɨɳɧɨɫɬɢ��ɇɚ� ɢɯ� ɨɫɧɨɜɟ� ɩɪɟɞɥɚɝɚɥɨɫɶ�ɢɫɩɨɥɶɡɨɜɚɬɶ� Ɋɗɇɇ�ɞɥɹ� ɪɟɲɟɧɢɹ�

ɡɚɞɚɱ� ɩɪɨɬɢɜɨɚɜɚɪɢɣɧɨɝɨ� ɭɩɪɚɜɥɟɧɢɹ�� ɧɨ� ɜ� ɬɨ� ɜɪɟɦɹ�ɲɢɪɨɤɨɝɨ� ɪɚɫɩɪɨɫɬɪɚɧɟɧɢɹ�

ɞɚɧɧɵɣ�ɦɟɬɨɞ�ɧɟ�ɧɚɲɟɥ�>��@� Ɉɞɧɚɤɨ�ɜ�ɡɚɪɭɛɟɠɧɨɣ�ɩɪɚɤɬɢɤɟ�ɞɚɧɧɵɣ�ɫɩɨɫɨɛ�ɭɠɟ�

ɧɚɯɨɞɢɥ�ɫɜɨɟ�ɩɪɢɦɟɧɟɧɢɟ��ɜ�ɱɚɫɬɧɨɫɬɢ�ɨɧ�ɢɫɩɨɥɶɡɨɜɚɥɫɹ�ɞɢɫɩɟɬɱɟɪɫɤɢɦ�ɩɟɪɫɨɧɚ�

ɥɨɦ�ɩɪɢ�ɥɢɤɜɢɞɚɰɢɢ�ɚɜɚɪɢɢ�ɜ�ɷɧɟɪɝɨɫɢɫɬɟɦɟ�ɇɶɸ�Ƀɨɪɤɚ�>��@�

ȼ� ����� ɝ�� ɜ ©Ʉɢɪɨɜɷɧɟɪɝɨª ɩɪɨɜɨɞɢɥɫɹ� ɷɤɫɩɟɪɢɦɟɧɬ�� ɜ� ɪɚɦɤɚɯ� ɤɨɬɨɪɨɝɨ�

ɫɧɢɠɚɥɨɫɶ� ɧɚɩɪɹɠɟɧɢɟ ɜ� ɫɟɥɶɫɤɨɣ� ɪɚɫɩɪɟɞɟɥɢɬɟɥɶɧɨɣ� ɫɟɬɢ� ɢ� ɩɪɨɢɡɜɨɞɢɥɢɫɶ� ɡɚ�

ɦɟɪɵ�ɚɤɬɢɜɧɨɣ�ɢ�ɪɟɚɤɬɢɜɧɨɣ�ɦɨɳɧɨɫɬɢ��ȼ�ɪɟɡɭɥɶɬɚɬɟ�ɛɵɥɚ�ɩɨɥɭɱɟɧɚ�ɩɪɹɦɨ�ɩɪɨ�

ɩɨɪɰɢɨɧɚɥɶɧɚɹ� ɡɚɜɢɫɢɦɨɫɬɶ� ɩɨɬɪɟɛɥɹɟɦɨɣ� ɫɟɥɶɫɤɢɦɢ� ɩɨɬɪɟɛɢɬɟɥɹɦɢ� ɚɤɬɢɜɧɨɣ�

ɦɨɳɧɨɫɬɢ�ɨɬ�ɡɧɚɱɟɧɢɹ�ɧɚɩɪɹɠɟɧɢɹ��ȼ�ɪɟɡɭɥɶɬɚɬɟ�ɛɵɥɢ�ɜɵɫɤɚɡɚɧɵ�ɪɟɤɨɦɟɧɞɚɰɢɢ�

ɩɨ ɩɪɢɦɟɧɟɧɢɸ� ɫɧɢɠɟɧɢɹ� ɧɚɩɪɹɠɟɧɢɹ ɜ� ɰɟɥɹɯ� ɫɧɢɠɟɧɢɹ� ɞɟɮɢɰɢɬɚ� ɚɤɬɢɜɧɨɣ�

ɦɨɳɧɨɫɬɢ�>��@�

ȼ�>��@ ɚɜɬɨɪɨɦ�ɩɪɟɞɥɚɝɚɟɬɫɹ�Ɋɗɇɇ ɫ�ɰɟɥɶɸ�ɭɩɪɚɜɥɟɧɢɹ�ɷɥɟɤɬɪɨɩɨɬɪɟɛɥɟɧɢ�

ɟɦ�ɩɪɨɦɵɫɥɨɜɵɯ�ɪɚɫɩɪɟɞɟɥɢɬɟɥɶɧɵɯ�ɷɥɟɤɬɪɨɩɨɞɫɬɚɧɰɢɣ�ɜ�ɭɫɥɨɜɢɹɯ�ɥɢɦɢɬɢɪɨɜɚ�

ɧɢɹ�ɦɨɳɧɨɫɬɢ�ɢ�ɷɧɟɪɝɢɢ�

ȼ�>��@ ɚɜɬɨɪɨɦ�ɪɟɲɚɟɬɫɹ�ɡɚɞɚɱɚ�ɭɦɟɧɶɲɟɧɢɹ�ɩɨɬɪɟɛɥɟɧɢɹ�ɚɤɬɢɜɧɨɣ�ɦɨɳɧɨ�

ɫɬɢ�ɩɪɨɦɩɪɟɞɩɪɢɹɬɢɟɦ�ɫɪɟɞɫɬɜɚɦɢ�ɪɟɝɭɥɢɪɨɜɚɧɢɹ�ɧɚɩɪɹɠɟɧɢɹ�ɜ�ɫɢɫɬɟɦɟ�ɷɥɟɤɬɪɨ�

ɫɧɚɛɠɟɧɢɹ� ɡɚ� ɫɱɟɬ� ɢɫɩɨɥɶɡɨɜɚɧɢɹ� Ɋɗɇɇ��ɉɪɢ� ɷɬɨɦ� ɨɛɪɚɳɚɟɬɫɹ� ɜɧɢɦɚɧɢɟ� ɧɚ� ɬɨ��

ɱɬɨ� ɜ� ɪɹɞɟ� ɫɥɭɱɚɟɜ� ɩɪɨɦɩɪɟɞɩɪɢɹɬɢɹ� ɜɵɧɭɠɞɟɧɵ� ɢɞɬɢ� ɧɚ� ɨɬɤɥɸɱɟɧɢɟ� ɷɥɟɤɬɪɨ�



��

ɩɪɢɟɦɧɢɤɨɜ�ɞɥɹ�ɜɵɩɨɥɧɟɧɢɹ�ɬɪɟɛɨɜɚɧɢɹ�ɷɧɟɪɝɨɫɢɫɬɟɦɵ��ɚ�ɭɩɪɚɜɥɟɧɢɟ�ɷɥɟɤɬɪɨɩɨ�

ɬɪɟɛɥɟɧɢɟɦ�ɡɚ�ɫɱɟɬ�ɪɟɝɭɥɢɪɨɜɚɧɢɹ�ɧɚɩɪɹɠɟɧɢɹ�ɩɪɢ�ɭɱɟɬɟ�ɫɪɟɞɫɬɜ�ɄɊɆ�ɩɨɡɜɨɥɹɟɬ�

ɪɚɜɧɨɦɟɪɧɨ�ɪɚɫɩɪɟɞɟɥɢɬɶ�ɭɦɟɧɶɲɟɧɢɟ�ɦɨɳɧɨɫɬɢ�ɩɨ�ɧɟɤɨɬɨɪɨɦɭ�ɦɧɨɠɟɫɬɜɭ�ɷɥɟɤ�

ɬɪɨɩɪɢɟɦɧɢɤɨɜ��ɧɟ�ɨɬɤɥɸɱɚɹ�ɢɯ�

ȼ�>��@ ɚɜɬɨɪɨɦ�ɪɟɲɚɟɬɫɹ�ɡɚɞɚɱɚ�ɩɨɜɵɲɟɧɢɹ�ɷɮɮɟɤɬɢɜɧɨɫɬɢ�ɭɩɪɚɜɥɟɧɢɹ�ɪɟ�

ɠɢɦɚɦɢ� ɷɥɟɤɬɪɨɩɨɬɪɟɛɥɟɧɢɹ� ɫ� ɰɟɥɶɸ� ɫɧɢɠɟɧɢɹ� ɩɨɬɪɟɛɥɟɧɢɹ� ɷɥɟɤɬɪɨɷɧɟɪɝɢɢ�

ɩɪɨɦɩɪɟɞɩɪɢɹɬɢɟɦ�ɫ�ɭɱɟɬɨɦ�ɭɦɟɧɶɲɟɧɢɹ�ɨɛɴɟɦɚ�ɜɵɩɭɫɤɚ�ɩɪɨɞɭɤɰɢɢ�ɩɪɢ�ɫɧɢɠɟ�

ɧɢɢ�ɭɪɨɜɧɟɣ�ɧɚɩɪɹɠɟɧɢɹ�ɜ�ɷɥɟɤɬɪɢɱɟɫɤɨɣ�ɫɟɬɢ�ɩɪɟɞɩɪɢɹɬɢɹ�

Ɍɚɤɠɟ�ɪɚɡɥɢɱɧɵɦɢ�ɚɜɬɨɪɚɦɢ�ɩɪɟɞɥɚɝɚɟɬɫɹ�ɢɫɩɨɥɶɡɨɜɚɬɶ�ɩɟɪɟɪɚɫɩɪɟɞɟɥɟɧɢɟ�

ɩɟɪɟɬɨɤɨɜ� ɪɟɚɤɬɢɜɧɨɣ� ɢ� ɚɤɬɢɜɧɨɣ� ɦɨɳɧɨɫɬɢ� ɫ� ɰɟɥɶɸ� ɥɢɤɜɢɞɚɰɢɢ� ɩɟɪɟɝɪɭɡɤɢ�

ɬɪɚɧɡɢɬɧɵɯ� ɥɢɧɢɣ� ɷɥɟɤɬɪɨɩɟɪɟɞɚɱɢ >��@� ɨɞɧɚɤɨ ɨɬɫɭɬɫɬɜɭɸɬ� ɤɚɤɢɟ�ɥɢɛɨ� ɪɟɤɨ�

ɦɟɧɞɚɰɢɢ� ɩɨ� ɜɢɞɭ�� ɬɢɩɭ� ɢ� ɨɛɴɟɦɭ ɩɪɢɦɟɧɟɧɢɹ� ɭɩɪɚɜɥɹɸɳɢɯ� ɜɨɡɞɟɣɫɬɜɢɣ ɢɥɢ�

ɨɩɟɪɚɬɢɜɧɵɯ�ɤɨɦɚɧɞ�ɢ ɨɰɟɧɤɢ�ɩɨɥɨɠɢɬɟɥɶɧɨɝɨ�ɷɮɮɟɤɬɚ��

ɋɯɨɠɢɟ�ɢɫɫɥɟɞɨɜɚɧɢɹ�ɩɪɨɜɨɞɢɥɢɫɶ�ɜ�Ⱥɧɝɥɢɢ� >��@�� ɜ� ɪɚɦɤɚɯ�ɤɨɬɨɪɵɯ�ɛɵɥɨ�

ɨɩɪɟɞɟɥɟɧɨ��ɱɬɨ�ɫɧɢɠɟɧɢɟ ɧɚɩɪɹɠɟɧɢɹ�ɧɚ�� ��ɩɪɢɜɨɞɢɬ�ɤ�ɭɦɟɧɶɲɟɧɢɸ�ɩɨɬɪɟɛɥɟ�

ɧɢɹ�ɧɚ���� �� Ɉɫɧɨɜɵ�ɦɟɬɨɞɚ�ɫɧɢɠɟɧɢɹ�ɧɚɩɪɹɠɟɧɢɹ��&RQVHUYDWLRQ 9ROWDJH 5HGXF�

WLRQ �&95���ɞɥɹ�ɞɚɧɧɵɯ�ɢɫɫɥɟɞɨɜɚɧɢɣ�ɛɵɥɢ�ɡɚɥɨɠɟɧɵ�ɜ����ɟ�ɝɨɞɵ >��� ��@�

ȼ������ɝ��+\GUR�4XHEHF ɛɵɥ�ɪɟɚɥɢɡɨɜɚɧ�ɩɢɥɨɬɧɵɣ�ɩɪɨɟɤɬ�ɩɨ�ɨɰɟɧɤɟ�ɷɮɮɟɤ�

ɬɢɜɧɨɫɬɢ�&95 ɞɥɹ�ɷɤɨɧɨɦɢɢ�ɷɥɟɤɬɪɨɷɧɟɪɝɢɢ�ɜ�ɩɪɢɝɨɪɨɞɧɵɯ�ɫɟɬɹɯ��ȼ�ɪɟɡɭɥɶɬɚɬɟ

ɛɵɥɨ� ɞɨɫɬɢɝɧɭɬɨ� ɫɧɢɠɟɧɢɟ� ɩɨɬɪɟɛɥɟɧɢɹ� ɧɚ� ��� �� ɩɪɢ� ɫɧɢɠɟɧɢɢ� ɧɚɩɪɹɠɟɧɢɹ�

ɧɚ � ��>��@�

ȼ������ɝ��1RUWKZHVW (QHUJ\ (IILFLHQF\ $OOLDQFH �1(($��ɩɪɨɜɟɥ�ɷɤɫɩɟɪɢɦɟɧɬɵ�

ɩɨ�ɢɫɫɥɟɞɨɜɚɧɢɸ�&95 ɫ�ɭɱɚɫɬɢɟɦ����ɤɨɦɦɭɧɚɥɶɧɵɯ�ɩɪɟɞɩɪɢɹɬɢɣ�����ɩɨɞɫɬɚɧɰɢɣ�

ɢ����ɮɢɞɟɪɚ��Ȼɵɥɨ�ɨɩɪɟɞɟɥɟɧɨ��ɱɬɨ�ɫɧɢɠɟɧɢɟ�ɧɚɩɪɹɠɟɧɢɹ�ɧɚ�� ��ɩɪɢɜɨɞɢɬ�ɤ�ɫɧɢ�

ɠɟɧɢɸ�ɫɩɪɨɫɚ�ɧɚ�����±��� ���ɉɪɢ�ɷɬɨɦ ɜ�ɞɚɧɧɵɯ�ɫɟɬɹɯ�ɦɨɠɧɨ�ɨɫɭɳɟɫɬɜɢɬɶ�ɫɧɢ�

ɠɟɧɢɟ�ɧɚɩɪɹɠɟɧɢɹ�ɧɚ��±��� � >��@�

ȼ������ ɝ��%& +\GUR ɢɡɭɱɚɥɚ� ɪɟɚɥɢɡɚɰɢɸ�&95 ɜ�ɪɚɫɩɪɟɞɟɥɢɬɟɥɶɧɵɯ� ɫɟɬɹɯ��

ɜ ɪɟɡɭɥɶɬɚɬɟ� ɱɟɝɨ� ɛɵɥɨ� ɡɚɮɢɤɫɢɪɨɜɚɧɨ� ɫɧɢɠɟɧɢɟ� ɩɨɬɪɟɛɥɟɧɢɹ� ɷɥɟɤɬɪɨɷɧɟɪɝɢɢ�

ɧɚ � ��ɜ�ɬɟɱɟɧɢɟ�ɜɫɟɝɨ�ɝɨɞɚ��ɧɚ���� ��ɜ�ɡɢɦɧɟɟ�ɜɪɟɦɹ��ɩɪɢ�ɫɧɢɠɟɧɢɢ�ɧɚɩɪɹɠɟɧɢɹ�

ɫɟɬɢ�ɧɚ�� ��>��@�



��

ȼ������ɝ��(6% 1HWZRUNV ɛɵɥɢ�ɩɪɨɜɟɞɟɧɵ�ɢɫɫɥɟɞɨɜɚɧɢɹ�ɷɮɮɟɤɬɢɜɧɨɫɬɢ�&95��

Ɉɛɴɟɤɬɨɦ� ɢɫɫɥɟɞɨɜɚɧɢɹ� ɛɵɥɢ� ɞɜɚ� ɫɟɥɶɫɤɢɯ� ɮɢɞɟɪɚ ɢ� ɝɨɪɨɞɫɤɚɹ� ɩɨɞɫɬɚɧɰɢɹ�

ɫ � ɨɬɯɨɞɹɳɢɦɢ�ɮɢɞɟɪɚɦɢ��Ɋɗɇɇ�ɫɨɫɬɚɜɢɥ�ɩɪɢ�ɷɬɨɦ�ɨɬ������ɞɨ������>��@�

ȼ������ɝ��(OHFWULFLW\ 1RUWK :HVW /LPLWHG ɛɵɥɢ�ɩɪɨɜɟɞɟɧɵ�ɢɫɩɵɬɚɧɢɹ�ɩɨ�ɢɫ�

ɫɥɟɞɨɜɚɧɢɸ�ɜɥɢɹɧɢɹ�ɭɪɨɜɧɹ�ɧɚɩɪɹɠɟɧɢɹ�ɧɚ� ɷɥɟɤɬɪɨɩɨɬɪɟɛɥɟɧɢɟ��ɤɨɬɨɪɵɟ� ɡɚɞɟɣ�

ɫɬɜɨɜɚɥɢ����ɩɨɞɫɬɚɧɰɢɣ��ȼ�ɪɚɦɤɚɯ�ɢɫɫɥɟɞɨɜɚɧɢɣ�ɩɪɨɢɡɜɨɞɢɥɢ�ɢɡɦɟɧɟɧɢɟ�ɤɨɷɮɮɢ�

ɰɢɟɧɬɚ�ɬɪɚɧɫɮɨɪɦɚɰɢɢ�ɧɚ���ɫɬɭɩɟɧɶ��ɩɨɫɥɟ�ɱɟɝɨ�ɩɪɨɜɨɞɢɥɢɫɶ�ɡɚɦɟɪɵ��ȼ�ɪɟɡɭɥɶɬɚ�

ɬɟ�ɢɫɫɥɟɞɨɜɚɧɢɣ��ɤɨɬɨɪɵɟ�ɡɚɧɹɥɢ�ɝɨɞ��Ɋɗɇɇ�ɛɵɥ�ɨɰɟɧɟɧ�ɜ���� ��ɞɥɹ�ɛɵɬɨɜɵɯ�ɭɡ�

ɥɨɜ�������� ɞɥɹ�ɩɪɨɦɵɲɥɟɧɧɵɯ�ɭɡɥɨɜ�������� ɞɥɹ�ɫɦɟɲɚɧɧɵɯ�ɭɡɥɨɜ�>��@�

ȼ >��@� ɚɜɬɨɪɵ ɫ ɩɨɦɨɳɶɸ ɫɟɪɢɢ ɤɨɪɨɬɤɢɯ ɱɟɬɵɪɟɯɱɚɫɨɜɵɯ ɷɤɫɩɟɪɢɦɟɧɬɨɜ

ɜ �����ɝ��ɢ ɱɚɫɨɜɵɯ ɷɤɫɩɟɪɢɦɟɧɬɨɜ ɜ ���� ɝ��ɨɰɟɧɢɥɢ ɷɮɮɟɤɬ &95 ɜ ���±����

ȼ >��@� ɛɵɥɨ ɭɫɬɚɧɨɜɥɟɧɨ�� ɱɬɨ ɫɧɢɠɟɧɢɟ ɧɚɩɪɹɠɟɧɢɹ ɧɚ ��� �� ɩɪɢɜɨɞɢɬ

ɤ ɫɧɢɠɟɧɢɸ ɩɨɬɪɟɛɥɟɧɢɹ ɛɵɬɨɜɵɯ ɩɨɬɪɟɛɢɬɟɥɟɣ ɧɚ ��� �� ɱɬɨ ɫɨɨɬɜɟɬɫɬɜɭɟɬ ɤɨ�

ɷɮɮɢɰɢɟɧɬɭ &95 ɜ ������ȼ� ɦɨɦɟɧɬɵ� ɩɢɤɨɜɨɣ� ɧɚɝɪɭɡɤɢ� ɛɵɥɨ� ɡɚɪɟɝɢɫɬɪɢɪɨɜɚɧɨ�

��� ��ɫɧɢɠɟɧɢɹ�ɩɨɬɪɟɛɥɟɧɢɹ�ɞɥɹ�ɛɵɬɨɜɨɣ�ɧɚɝɪɭɡɤɢ��ɱɬɨ�ɫɨɨɬɜɟɬɫɬɜɭɟɬ�ɤɨɷɮɮɢɰɢ�

ɟɧɬɭ�&95 ɜ�������

Ɍɚɤɢɦ�ɨɛɪɚɡɨɦ� ɜ�ɪɟɡɭɥɶɬɚɬɟ�ɚɧɚɥɢɡɚ�ɢɫɫɥɟɞɨɜɚɧɢɣ�ɜ�ɨɛɥɚɫɬɢ�ɩɥɚɧɢɪɨɜɚɧɢɹ�

ɢ ɭɩɪɚɜɥɟɧɢɹ�ɭɬɹɠɟɥɟɧɧɵɦɢ�ɪɟɠɢɦɚɦɢ��ɚ�ɬɚɤɠɟ ɥɢɤɜɢɞɚɰɢɢ�ɚɜɚɪɢɣɧɵɯ�ɫɢɬɭɚɰɢɣ�

ɫɜɹɡɚɧɧɵɯ� ɫ� ɩɟɪɟɝɪɭɡɤɨɣ� ɫɢɫɬɟɦɧɵɯ� ɷɥɟɦɟɧɬɨɜ�� ɛɵɥɚ� ɜɵɹɜɥɟɧɚ ɧɟɞɨɫɬɚɬɨɱɧɚɹ

ɪɚɡɪɚɛɨɬɚɧɧɨɫɬɶ� ɦɟɬɨɞɨɜ� ɭɩɪɚɜɥɟɧɢɹ ɷɧɟɪɝɨɫɢɫɬɟɦɚɦɢ�� ɨɫɧɨɜɚɧɧɵɯ� ɧɚ� Ɋɗɇɇ��

Ɉɛɴɟɤɬɵ� ɢɫɫɥɟɞɨɜɚɧɢɣ ɫɬɨɪɨɧɧɢɯ� ɚɜɬɨɪɨɜ� ɨɝɪɚɧɢɱɢɜɚɸɬɫɹ� ɦɚɥɨɦɚɫɲɬɚɛɧɵɦɢ�

ɷɥɟɤɬɪɢɱɟɫɤɢɦɢ� ɫɟɬɹɦɢ� ɜɵɪɚɠɚɸɳɢɦɢɫɹ� ɜ� ɤɨɧɤɪɟɬɧɵɯ� ɩɪɟɞɩɪɢɹɬɢɹɯ�� ɩɨɞɫɬɚɧ�

ɰɢɨɧɧɵɯ�ɨɛɴɟɤɬɚɯ�ɢ ɫɟɥɶɫɤɢɯ�ɫɟɬɹɯ��ɇɟɫɦɨɬɪɹ�ɧɚ�ɡɚɪɭɛɟɠɧɵɣ�ɨɩɵɬ�ɢ�ɪɟɡɭɥɶɬɚɬɵ�

ɢɫɫɥɟɞɨɜɚɧɢɣ��ɩɪɨɜɟɞɟɧɧɵɯ ɤɚɤ ɜ�ɋɋɋɊ�ɜ�ɩɟɪɢɨɞ�ɫ ɫɟɪɟɞɢɧɵ�;;�ɜɟɤɚ� ɬɚɤ�ɢ�ɜ�ɫɨ�

ɜɪɟɦɟɧɧɨɣ� Ɋɨɫɫɢɢ�� ɦɟɬɨɞɵ� ɭɩɪɚɜɥɟɧɢɹ� ɭɬɹɠɟɥɟɧɧɵɦɢ� ɪɟɠɢɦɚɦɢ ɷɧɟɪɝɨɫɢɫɬɟɦ��

ɢɫɩɨɥɶɡɭɸɳɢɟ�Ɋɗɇɇ��ɜɫɟ�ɟɳɟ�ɧɟɞɨɫɬɚɬɨɱɧɨ�ɩɪɨɪɚɛɨɬɚɧɵ�

���� ȼɵɜɨɞɵ ɤ�ɝɥɚɜɟ��

�� ɉɪɨɜɟɞɟɧ� ɚɧɚɥɢɡ� ɡɚɞɚɱ� ɨɩɟɪɚɬɢɜɧɨɝɨ� ɭɩɪɚɜɥɟɧɢɹ� ɪɟɠɢɦɚɦɢ� ɤɪɭɩɧɵɯ�

ɷɧɟɪɝɨɫɢɫɬɟɦ�� Ɋɚɡɨɛɪɚɧɵ� ɨɫɧɨɜɧɵɟ� ɤɪɢɬɟɪɢɢ�� ɤɨɬɨɪɵɦɢ� ɪɭɤɨɜɨɞɫɬɜɭɸɬɫɹ� ɩɪɢ�



��

ɩɥɚɧɢɪɨɜɚɧɢɢ ɢ� ɨɩɟɪɚɬɢɜɧɨɦ� ɭɩɪɚɜɥɟɧɢɢ� ɷɥɟɤɬɪɢɱɟɫɤɢɦɢ� ɪɟɠɢɦɚɦɢ�� ɉɨɤɚɡɚɧɚ�

ɚɤɬɭɚɥɶɧɨɫɬɶ� ɩɨɢɫɤɚ� ɞɨɩɨɥɧɢɬɟɥɶɧɵɯ�ɦɟɬɨɞɨɜ� ɭɩɪɚɜɥɟɧɢɹ� ɭɬɹɠɟɥɟɧɧɵɦɢ� ɪɟɠɢ�

ɦɚɦɢ��ɫɜɹɡɚɧɧɵɯ�ɫ�ɩɟɪɟɝɪɭɡɤɨɣ�ɫɢɫɬɟɦɧɵɯ�ɫɜɹɡɟɣ�

�� ɉɪɨɜɟɞɟɧ ɚɧɚɥɢɡ ɧɚɢɛɨɥɟɟ� ɤɪɭɩɧɵɯ� ɫɢɫɬɟɦɧɵɯ� ɚɜɚɪɢɣ� ;;� ɢ� ;;,� ɜɟɤɚ��

Ɉɩɪɟɞɟɥɟɧɨ��ɱɬɨ�ɨɞɧɢɦ�ɢɡ�ɧɚɢɛɨɥɟɟ�ɬɹɠɟɥɵɯ ɚɜɚɪɢɣɧɵɯ ɩɪɨɰɟɫɫɨɜ ɹɜɥɹɟɬɫɹ�ɩɟɪɟ�

ɝɪɭɡɤɚ� ɢ� ɩɨɫɥɟɞɭɸɳɟɟ� ɨɬɤɥɸɱɟɧɢɟ� ɫɢɫɬɟɦɧɵɯ�ɥɢɧɢɣ� ɷɥɟɤɬɪɨɩɟɪɟɞɚɱɢ�� ɱɬɨ�ɩɪɢ�

ɜɨɞɢɬ�ɤ�ɪɚɡɜɢɬɢɸ�ɫɢɫɬɟɦɧɨɣ�ɚɜɚɪɢɣ��ȼɵɞɟɥɟɧɵ�ɨɲɢɛɤɢ��ɫɨɜɟɪɲɟɧɧɵɟ�ɨɩɟɪɚɬɢɜ�

ɧɵɦ�ɩɟɪɫɨɧɚɥɨɦ�ɩɪɢ�ɥɢɤɜɢɞɚɰɢɢ�ɚɜɚɪɢɣɧɵɯ�ɧɚɪɭɲɟɧɢɣ��Ɉɬɦɟɱɟɧɚ�ɧɟɞɨɫɬɚɬɨɱɧɚɹ�

ɷɮɮɟɤɬɢɜɧɨɫɬɶ� ɩɪɨɬɢɜɨɚɜɚɪɢɣɧɵɯ� ɦɟɪɨɩɪɢɹɬɢɣ�� ɨɫɧɨɜɚɧɧɵɯ� ɧɚ� ɢɫɩɨɥɶɡɨɜɚɧɢɢ�

Ɋɗɇɇ�� ɡɚɤɥɸɱɚɸɳɚɹɫɹ� ɜ� ɬɨɦ�� ɱɬɨ� ɩɪɢ� ɨɫɭɳɟɫɬɜɥɟɧɢɢ�ɦɟɪɨɩɪɢɹɬɢɣ�� ɧɚɩɪɚɜɥɟɧ�

ɧɵɯ�ɧɚ�ɢɫɩɨɥɶɡɨɜɚɧɢɟ�ɞɚɧɧɨɝɨ�ɷɮɮɟɤɬɚ��ɧɟ�ɛɵɥɚ�ɭɱɬɟɧɚ�ɪɚɛɨɬɚ�ɚɜɬɨɦɚɬɢɤɢ�ɝɟɧɟ�

ɪɢɪɭɸɳɟɝɨ�ɢ�ɬɪɚɧɫɮɨɪɦɚɬɨɪɧɨɝɨ�ɨɛɨɪɭɞɨɜɚɧɢɹ��

�� ɉɪɨɜɟɞɟɧ�ɚɧɚɥɢɡ�ɢɫɫɥɟɞɨɜɚɧɢɣ�ɜ�ɨɛɥɚɫɬɢ�ɥɢɤɜɢɞɚɰɢɢ�ɚɜɚɪɢɣ��ɫɜɹɡɚɧɧɵɯ�

ɫ ɞɟɮɢɰɢɬɨɦ� ɚɤɬɢɜɧɨɣ� ɦɨɳɧɨɫɬɢ� ɜ� ɷɧɟɪɝɨɫɢɫɬɟɦɟ� ɢɥɢ� ɩɟɪɟɝɪɭɡɤɨɣ� ɟɟ� ɫɟɬɟɜɵɯ�

ɷɥɟɦɟɧɬɨɜ�� Ɉɩɪɟɞɟɥɟɧɵ� ɧɟɞɨɫɬɚɬɤɢ� ɩɪɟɞɥɚɝɚɟɦɵɯ� ɦɟɬɨɞɨɜ� ɩɪɨɬɢɜɨɚɜɚɪɢɣɧɨɝɨ�

ɭɩɪɚɜɥɟɧɢɹ��ɡɚɤɥɸɱɚɸɳɢɟɫɹ�ɜ�ɧɟɨɛɯɨɞɢɦɨɫɬɢ�ɜɜɨɞɚ�ɞɨɩɨɥɧɢɬɟɥɶɧɨɝɨ�ɞɨɪɨɝɨɫɬɨ�

ɹɳɟɝɨ�ɨɛɨɪɭɞɨɜɚɧɢɹ�ɥɢɛɨ�ɜ�ɧɟɞɨɫɬɚɬɨɱɧɨɣ ɢɯ ɷɮɮɟɤɬɢɜɧɨɫɬɢ�ɢ�ɭɧɢɜɟɪɫɚɥɶɧɨɫɬɢ��

Ɉɬɦɟɱɟɧɚ�ɧɟɞɨɫɬɚɬɨɱɧɚɹ�ɪɚɡɪɚɛɨɬɚɧɧɨɫɬɶ�ɦɟɬɨɞɨɜ ɭɩɪɚɜɥɟɧɢɹ�ɭɬɹɠɟɥɟɧɧɵɦɢ�ɪɟ�

ɠɢɦɚɦɢ��ɨɫɧɨɜɚɧɧɵɯ�ɧɚ�ɢɡɦɟɧɟɧɢɢ�ɧɚɩɪɹɠɟɧɢɹ�ɜ�ɤɨɧɬɪɨɥɶɧɵɯ�ɩɭɧɤɬɚɯ�ɷɧɟɪɝɨɫɢ�

ɫɬɟɦɵ�ɢ�ɢɫɩɨɥɶɡɨɜɚɧɢɢ�Ɋɗɇɇ��



��

��ɊȺɁɊȺȻɈɌɄȺ�ȺɅȽɈɊɂɌɆȺ�ɈɉɌɂɆɂɁȺɐɂɂ�ɁɇȺɑȿɇɂɃ�

ɇȺɉɊəɀȿɇɂɃ�ȼ�ɍɁɅȺɏ�ȽȿɇȿɊȺɌɈɊȺɏ�ɂ�ɄɈɗɎɎɂɐɂȿɇɌɈȼ

ɌɊȺɇɋɎɈɊɆȺɐɂɂ�ɋɂɋɌȿɆɈɈȻɊȺɁɍɘɓɂɏ ɉɈȾɋɌȺɇɐɂɃ

���� Ɉɰɟɧɤɚ�ɪɟɝɭɥɢɪɭɸɳɟɝɨ�ɷɮɮɟɤɬɚ�ɧɚɝɪɭɡɤɢ ɢ�ɚɧɚɥɢɡ�ɜɨɡɦɨɠɧɨɫɬɢ�

ɟɝɨ�ɢɫɩɨɥɶɡɨɜɚɧɢɹ�ɩɪɢ�ɪɟɲɟɧɢɢ�ɡɚɞɚɱ�ɫɧɢɠɟɧɢɹ�ɧɟɞɨɩɭɫɬɢɦɨɣ�

ɬɨɤɨɜɨɣ�ɩɟɪɟɝɪɭɡɤɢ ɫɟɬɟɜɵɯ ɷɥɟɦɟɧɬɨɜ

ɂɡɜɟɫɬɧɨ��ɱɬɨ�ɋɏɇ ɨɬɪɚɠɚɸɬ�ɫɜɨɣɫɬɜɚ�ɧɚɝɪɭɡɤɢ��ɩɪɨɹɜɥɹɸɳɢɟɫɹ�ɩɪɢ�ɦɟɞ�

ɥɟɧɧɵɯ�ɢɡɦɟɧɟɧɢɹɯ�ɩɚɪɚɦɟɬɪɨɜ�ɪɟɠɢɦɚ��ɬɨ�ɟɫɬɶ�ɬɚɤɢɯ�ɢɡɦɟɧɟɧɢɹɯ��ɩɪɢ�ɤɨɬɨɪɵɯ�

ɤɚɠɞɨɟ�ɢɯ�ɡɧɚɱɟɧɢɟ�ɫɨɨɬɜɟɬɫɬɜɭɟɬ�ɭɫɬɚɧɨɜɢɜɲɟɦɭɫɹ�ɪɟɠɢɦɭ��

��� � Z8)3  � �����

��� � Z8)4  � �����

ɝɞɟ 3 ± ɚɤɬɢɜɧɚɹ�ɦɨɳɧɨɫɬɶ�ɧɚɝɪɭɡɤɢ� 4 ± ɪɟɚɤɬɢɜɧɚɹ�ɦɨɳɧɨɫɬɶ�ɧɚɝɪɭɡɤɢ� 8 ±

ɧɚɩɪɹɠɟɧɢɟ�ɜ�ɭɡɥɟ�ɧɚɝɪɭɡɤɢ� Ȧ ± ɱɚɫɬɨɬɚ�ɜ�ɫɟɬɢ�

ɗɬɢ� ɯɚɪɚɤɬɟɪɢɫɬɢɤɢ� ɨɬɪɚɠɚɸɬ� ɢɡɦɟɧɟɧɢɹ� ɩɨɬɪɟɛɥɹɟɦɨɣ� ɚɤɬɢɜɧɨɣ� ɢ� ɪɟɚɤ�

ɬɢɜɧɨɣ�ɦɨɳɧɨɫɬɢ��Ɋɚɡɥɢɱɚɸɬ�ɋɏɇ�ɩɨ�ɧɚɩɪɹɠɟɧɢɸ��ɨɬɪɚɠɚɸɳɢɟ�ɢɡɦɟɧɟɧɢɹ�ɩɨ�

ɬɪɟɛɥɟɧɢɹ�ɦɨɳɧɨɫɬɢ�ɩɪɢ�ɦɟɞɥɟɧɧɨɦ�ɢɡɦɟɧɟɧɢɢ ɧɚɩɪɹɠɟɧɢɹ��ɢ�ɋɏɇ ɩɨ�ɱɚɫɬɨɬɟ��

ɤɨɬɨɪɵɟ�ɨɬɪɚɠɚɸɬ�ɢɡɦɟɧɟɧɢɹ�ɩɨɬɪɟɛɥɟɧɢɹ ɦɨɳɧɨɫɬɢ�ɩɪɢ�ɦɟɞɥɟɧɧɨɦ�ɢɡɦɟɧɟɧɢɢ�

ɱɚɫɬɨɬɵ�>��@��Ⱦɥɹ�ɤɚɠɞɨɝɨ ɪɨɞɚ�ɧɚɝɪɭɡɤɢ�ɫɬɚɬɢɱɟɫɤɢɟ�ɯɚɪɚɤɬɟɪɢɫɬɢɤɢ�ɛɭɞɭɬ�ɢɦɟɬɶ�

ɪɚɡɥɢɱɧɵɣ�ɜɢɞ�

ɋɏɇ�ɦɨɝɭɬ�ɛɵɬɶ�ɩɪɟɞɫɬɚɜɥɟɧɵ�ɜ�ɢɦɟɧɨɜɚɧɧɵɯ�ɟɞɢɧɢɰɚɯ��ɨɞɧɚɤɨ�ɢɯ�ɩɪɢɧɹ�

ɬɨ� ɜɵɪɚɠɚɬɶ�ɜ�ɨɬɧɨɫɢɬɟɥɶɧɵɯ�ɟɞɢɧɢɰɚɯ��ɉɪɢ� ɷɬɨɦ� ɡɚ� ɟɞɢɧɢɰɭ�ɩɪɢɧɢɦɚɸɬɫɹ�ɧɨ�

ɦɢɧɚɥɶɧɚɹ�ɱɚɫɬɨɬɚ��ɧɨɪɦɚɥɶɧɨɟ�ɧɚɩɪɹɠɟɧɢɟ� ɧɨɪɦ8 ɢ�ɫɨɨɬɜɟɬɫɬɜɭɸɳɢɟ�ɷɬɢɦ�ɡɧɚɱɟ�

ɧɢɹɦ�ɜɟɥɢɱɢɧɵ�ɚɤɬɢɜɧɨɣ�ɢ�ɪɟɚɤɬɢɜɧɨɣ�ɦɨɳɧɨɫɬɢ��ȼ�ɷɧɟɪɝɨɫɢɫɬɟɦɟ�ɧɚ�ɩɨɞɫɬɚɧɰɢ�

ɹɯ�ɭɪɨɜɧɢ�ɧɚɩɪɹɠɟɧɢɹ�ɜɫɟɝɞɚ�ɪɚɡɧɵɟ��ɩɨɷɬɨɦɭ�ɯɚɪɚɤɬɟɪɢɫɬɢɤɢ��ɢɡɦɟɪɟɧɧɵɟ�ɜ�ɭɡɥɟ�

ɜɵɫɨɤɨɝɨ�ɧɚɩɪɹɠɟɧɢɹ� ɩɟɪɟɫɱɢɬɵɜɚɬɶ� ɤ� ɧɨɦɢɧɚɥɶɧɨɦɭ�ɧɚɩɪɹɠɟɧɢɸ ɧɟɰɟɥɟɫɨɨɛ�

ɪɚɡɧɨ��Ɍɚɤɢɦ�ɨɛɪɚɡɨɦ��ɜ�ɨɬɧɨɫɢɬɟɥɶɧɵɯ�ɟɞɢɧɢɰɚɯ��ɨɛɳɟɩɪɢɧɹɬɵɯ�ɞɥɹ�ɫɬɚɬɢɱɟɫɤɢɯ�

ɯɚɪɚɤɬɟɪɢɫɬɢɤ�ɧɚɝɪɭɡɤɢ��ɜ�ɧɨɪɦɚɥɶɧɨɦ�ɪɟɠɢɦɟ� � Ȧ � � 8 � � 3 � � 4 �



��

ȼɵɪɚɠɟɧɢɹ�ɜɢɞɚ�������ɢ������ ɱɚɫɬɨ ɚɩɩɪɨɤɫɢɦɢɪɭɸɬɫɹ�ɩɨɥɢɧɨɦɚɦɢ�ɜɢɞɚ�


�� ZSSSSSS F8E8DFED3 ������ � �����


�� ZTTTTTT F8E8DFED4 ������ � �����

ɝɞɟ�ɜɫɟ�ɤɨɷɮɮɢɰɢɟɧɬɵ� SD �� SE «� TF ɩɨɫɬɨɹɧɧɵ >��� ��@�

ɇɟɫɦɨɬɪɹ�ɧɚ�ɬɨ��ɱɬɨ�ɡɚɜɢɫɢɦɨɫɬɢ�ɜɟɥɢɱɢɧɵ�ɧɚɝɪɭɡɤɢ�ɨɬ�ɱɚɫɬɨɬɵ�ɢ�ɧɚɩɪɹɠɟ�

ɧɢɹ�ɫɨɞɟɪɠɚɬ�ɢ�ɞɪɭɝɢɟ�ɫɨɫɬɚɜɥɹɸɳɢɟ��ɜɜɨɞɢɬɶ�ɢɯ�ɜ�ɭɪɚɜɧɟɧɢɟ�ɧɟ�ɢɦɟɟɬ�ɨɫɨɛɨɝɨ

ɫɦɵɫɥɚ�� ɗɬɨ� ɨɛɴɹɫɧɹɟɬɫɹ� ɬɟɦ�� ɱɬɨ� ɨɛɵɱɧɨ� ɪɚɫɫɦɚɬɪɢɜɚɸɬɫɹ� ɪɟɠɢɦɵ�� ɜ� ɤɨɬɨɪɵɯ�

ɱɚɫɬɨɬɚ� ɪɚɜɧɚ� ɧɨɦɢɧɚɥɶɧɨɣ� ɢɥɢ� ɛɥɢɡɤɚ� ɤ� ɧɟɣ�� ɬɨɱɧɨɫɬɶ� ɨɩɪɟɞɟɥɟɧɢɹ� ɯɚɪɚɤɬɟɪɢ�

ɫɬɢɤ�ɧɚɝɪɭɡɤɢ�ɤɚɤ�ɪɚɫɱɟɬɧɵɦ��ɬɚɤ�ɢ� ɷɤɫɩɟɪɢɦɟɧɬɚɥɶɧɵɦ�ɩɭɬɟɦ�ɞɨɫɬɚɬɨɱɧɨ�ɧɟɜɟ�

ɥɢɤɚ�ɢ�ɧɚɞɟɠɧɨ�ɚɩɩɪɨɤɫɢɦɢɪɨɜɚɬɶ�ɪɟɚɥɶɧɵɟ�ɡɚɜɢɫɢɦɨɫɬɢ������� ������ɛɨɥɟɟ�ɫɥɨɠ�

ɧɵɦɢ�ɩɨɥɢɧɨɦɚɦɢ�ɨɛɵɱɧɨ�ɧɟ�ɭɞɚɟɬɫɹ�

Ɉɫɨɛɵɣ�ɢɧɬɟɪɟɫ�ɫ�ɬɨɱɤɢ�ɡɪɟɧɢɹ�ɭɩɪɚɜɥɟɧɢɹ�ɭɬɹɠɟɥɟɧɧɵɦɢ�ɪɟɠɢɦɚɦɢ�ɷɧɟɪ�

ɝɨɫɢɫɬɟɦ�ɩɪɟɞɫɬɚɜɥɹɸɬ�ɋɏɇ ɩɨ�ɧɚɩɪɹɠɟɧɢɸ�ɢ�ɨɛɭɫɥɨɜɥɟɧɧɵɣ�ɢɦɢ�Ɋɗɇɇ�ɞɥɹ�ɚɤ�

ɬɢɜɧɨɣ� ɢ� ɪɟɚɤɬɢɜɧɨɣ� ɦɨɳɧɨɫɬɢ�� ɤɨɬɨɪɵɣ� ɞɨɫɬɚɬɨɱɧɨ� ɩɪɚɜɢɥɶɧɨ� ɯɚɪɚɤɬɟɪɢɡɭɟɬ�

ɢɡɦɟɧɟɧɢɟ�ɧɚɝɪɭɡɤɢ�ɩɪɢ�ɦɚɥɵɯ�ɨɬɤɥɨɧɟɧɢɹɯ�ɧɚɩɪɹɠɟɧɢɹ�>��±��@�

ɋɬɚɬɢɱɟɫɤɢɟ�ɯɚɪɚɤɬɟɪɢɫɬɢɤɢ�ɚɫɢɧɯɪɨɧɧɵɯ�ɞɜɢɝɚɬɟɥɟɣ

ɇɚ�ɪɢɫɭɧɤɚɯ ��� ɢ ��� ɩɪɟɞɫɬɚɜɥɟɧɵ�ɫɬɚɬɢɱɟɫɤɢɟ�ɯɚɪɚɤɬɟɪɢɫɬɢɤɢ� ɚɫɢɧɯɪɨɧ�

ɧɨɝɨ�ɞɜɢɝɚɬɟɥɹ��ɫɮɨɪɦɢɪɨɜɚɧɧɵɟ�ɩɨ�ɪɟɡɭɥɶɬɚɬɚɦ�ɷɤɫɩɟɪɢɦɟɧɬɨɜ�ȼ� Ɇ��Ƚɨɪɧɲɬɟɣ�

ɧɚ� ɜ ����±���� ɝɝ��� ɜ� ɪɚɦɤɚɯ� ɤɨɬɨɪɵɯ� ɩɪɨɜɨɞɢɥɨɫɶ� ɨɩɪɟɞɟɥɟɧɢɟ� ɫɬɚɬɢɱɟɫɤɢɯ� ɯɚ�

ɪɚɤɬɟɪɢɫɬɢɤ�ɩɭɬɟɦ�ɜɵɞɟɥɟɧɢɹ�ɩɨɬɪɟɛɢɬɟɥɟɣ�ɧɚ�ɨɬɞɟɥɶɧɵɣ�ɝɟɧɟɪɚɬɨɪ�ɢɥɢ�ɝɪɭɩɩɭ�

ɝɟɧɟɪɚɬɨɪɨɜ� ɇɚɩɪɹɠɟɧɢɟ�ɩɪɢ�ɷɬɨɦ�ɩɨɞɧɢɦɚɥɨɫɶ�ɫɬɭɩɟɧɱɚɬɨ�ɩɨ��±� ��ɞɨ�ɦɚɤɫɢ�

ɦɚɥɶɧɨ�ɞɨɩɭɫɬɢɦɨɝɨ�ɜ����±��� ��ɨɬ�ɧɨɦɢɧɚɥɶɧɨɝɨ��ɚ�ɡɚɬɟɦ�ɫɧɢɠɚɥɨɫɶ�ɞɨ���±�� ��

ɨɬ�ɧɨɦɢɧɚɥɶɧɨɝɨ�ɡɧɚɱɟɧɢɹ��ɂɡɦɟɪɟɧɢɹ�ɩɪɨɜɨɞɢɥɢɫɶ�ɞɥɹ�ɪɚɡɧɨɣ�ɧɚɝɪɭɡɤɢ�ɧɚ�ɜɚɥɭ�

ɞɜɢɝɚɬɟɥɹ��ɂɡɦɟɧɟɧɢɟ�ɩɨɬɪɟɛɥɟɧɢɹ�ɮɢɤɫɢɪɨɜɚɥɢɫɶ� ɫ�ɩɨɦɨɳɶɸ�ɜɚɬɬɦɟɬɪɨɜ�� ɭɫɬɚ�

ɧɨɜɥɟɧɧɵɯ�ɧɚ�ɤɚɠɞɨɦ�ɡɚɦɟɪɹɟɦɨɦ�ɮɢɞɟɪɟ��

ȼ� ɪɟɡɭɥɶɬɚɬɟ� ɷɤɫɩɟɪɢɦɟɧɬɨɜ� ɧɟ� ɭɞɚɥɨɫɶ� ɡɚɪɟɝɢɫɬɪɢɪɨɜɚɬɶ� ɡɚɦɟɬɧɨɝɨ� ɜɥɢɹ�

ɧɢɹ�ɧɚɩɪɹɠɟɧɢɹ�ɧɚ�ɚɤɬɢɜɧɭɸ�ɦɨɳɧɨɫɬɶ�ɩɨɬɪɟɛɢɬɟɥɟɣ��ɢɡ�ɱɟɝɨ�ɫɥɟɞɭɟɬ�ɜɵɜɨɞ��ɱɬɨ�

ɚɤɬɢɜɧɚɹ�ɧɚɝɪɭɡɤɚ�ɩɪɨɦɵɲɥɟɧɧɵɯ�ɩɨɬɪɟɛɢɬɟɥɟɣ�ɩɪɚɤɬɢɱɟɫɤɢ�ɧɟ�ɡɚɜɢɫɢɬ�ɨɬ�ɢɡɦɟ�



��

ɧɟɧɢɹ� ɧɚɩɪɹɠɟɧɢɹ�� Ⱦɚɧɧɨɟ� ɨɛɫɬɨɹɬɟɥɶɫɬɜɨ� ɨɛɴɹɫɧɹɟɬɫɹ� ɬɟɦ�� ɱɬɨ� ɩɪɢ� ɫɧɢɠɟɧɢɢ�

ɧɚɩɪɹɠɟɧɢɹ�ɭɜɟɥɢɱɢɜɚɸɬɫɹ�ɩɨɬɟɪɢ�ɜ�ɷɥɟɤɬɪɢɱɟɫɤɢɯ�ɫɟɬɹɯ��ɤɨɬɨɪɵɟ�ɤɨɦɩɟɧɫɢɪɭɸɬ�

ɫɧɢɠɟɧɢɟ�ɚɤɬɢɜɧɨɣ�ɦɨɳɧɨɫɬɢ�ɩɨɬɪɟɛɢɬɟɥɟɣ�
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ɝɞɟ ɥ3ǻ ± ɩɨɬɟɪɢ� ɚɤɬɢɜɧɨɣ� ɦɨɳɧɨɫɬɢ� ɜ� ɥɢɧɢɢ� ɥ5 ± ɚɤɬɢɜɧɨɟ� ɫɨɩɪɨɬɢɜɥɟɧɢɟ�

ɥɢɧɢɢ� ɥ3 ± ɚɤɬɢɜɧɚɹ�ɦɨɳɧɨɫɬɶ�ɥɢɧɢɢ� ɥ4 ± ɪɟɚɤɬɢɜɧɚɹ�ɦɨɳɧɨɫɬɶ�ɥɢɧɢɢ�

Ɋɢɫɭɧɨɤ����� Ɂɚɜɢɫɢɦɨɫɬɶ�ɚɤɬɢɜɧɨɣ�ɧɚɝɪɭɡɤɢ�ɷɥɟɤɬɪɨɞɜɢɝɚɬɟɥɹ�ɨɬ�ɧɚɩɪɹɠɟɧɢɹ

ɂɧɚɱɟ�ɞɟɥɨ�ɨɛɫɬɨɢɬ�ɫ�ɪɟɚɤɬɢɜɧɨɣ�ɧɚɝɪɭɡɤɨɣ��ɉɪɢ�ɫɧɢɠɟɧɢɢ�ɧɚɩɪɹɠɟɧɢɹ�ɪɟ�

ɚɤɬɢɜɧɚɹ�ɦɨɳɧɨɫɬɶ��ɩɨɬɪɟɛɥɹɟɦɚɹ�ɷɥɟɤɬɪɨɞɜɢɝɚɬɟɥɹɦɢ��ɭɦɟɧɶɲɚɟɬɫɹ�ɡɚ�ɫɱɟɬ�ɫɧɢ�

ɠɟɧɢɹ�ɧɚɦɚɝɧɢɱɢɜɚɸɳɟɣ�ɦɨɳɧɨɫɬɢ��ɤɨɬɨɪɚɹ�ɫɨɫɬɚɜɥɹɟɬ�ɨɫɧɨɜɧɭɸ�ɞɨɥɸ�ɨɬ�ɜɫɟɣ�

ɪɟɚɤɬɢɜɧɨɣ�ɧɚɝɪɭɡɤɢ�ɞɜɢɝɚɬɟɥɹ��ɫɦ��ɪɢɫɭɧɨɤ ������Ⱦɚɧɧɵɟ�ɜɵɜɨɞɵ�ɩɨɥɧɨɫɬɶɸ�ɩɨɞ�

ɬɜɟɪɠɞɚɸɬɫɹ�ɷɤɫɩɟɪɢɦɟɧɬɚɦɢ��ɩɪɨɜɟɞɟɧɧɵɦɢ�ɜ ����±���ɝɝ��ɢ�ɜ�����±���ɝɝ� >��@�

ɇɚɩɪɹɠɟɧɢɟ�8�ɜ���ɨɬ�8ɧɨɦ

Ʉɨɪɨɬɤɨɟ�
ɡɚɦɵɤɚɧɢɟ
�ɨɫɬɚɧɨɜɤɚ�
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Ɋɢɫɭɧɨɤ �����Ɂɚɜɢɫɢɦɨɫɬɶ�ɪɟɚɤɬɢɜɧɨɣ�ɧɚɝɪɭɡɤɢ�ɷɥɟɤɬɪɨɞɜɢɝɚɬɟɥɹ�ɨɬ�ɧɚɩɪɹɠɟɧɢɹ

ɇɚ�ɪɢɫɭɧɤɟ���� ɩɪɢɜɟɞɟɧɵ�ɋɏɇ�ɭɡɥɨɜ� ɝɞɟ�ɩɪɟɨɛɥɚɞɚɸɬ�ɤɪɭɩɧɵɟ�ɚɫɢɧɯɪɨɧ�

ɧɵɟ� ɷɥɟɤɬɪɨɞɜɢɝɚɬɟɥɢ� � �3 � �4 ��� ɚ� ɬɚɤɠɟ� ɚɧɚɥɨɝɢɱɧɵɯ�ɭɡɥɨɜ� ɫ�ɧɚɝɪɭɡɤɨɣ�ȺȾ�ɩɪɢ�

ɡɚɩ.  ���� � �3 � �4 ��ɢ�ɤɨɦɩɟɧɫɚɰɢɟɣ�ɪɟɚɤɬɢɜɧɨɣ�ɦɨɳɧɨɫɬɢ�ɧɚ�ɲɢɧɚɯ�ɷɥɟɤɬɪɨɞɜɢɝɚ�

ɬɟɥɟɣ�� �3 � �4 ��

ɋɬɚɬɢɱɟɫɤɢɟ�ɯɚɪɚɤɬɟɪɢɫɬɢɤɢ�ɩɪɟɨɛɪɚɡɨɜɚɬɟɥɶɧɨɣ�ɧɚɝɪɭɡɤɢ

Ⱦɚɧɧɵɟ� ɯɚɪɚɤɬɟɪɢɫɬɢɤɢ� ɩɨɤɚɡɵɜɚɸɬ� ɡɚɜɢɫɢɦɨɫɬɶ� ɚɤɬɢɜɧɨɣ� ɢ� ɪɟɚɤɬɢɜɧɨɣ�

ɦɨɳɧɨɫɬɟɣ�� ɩɨɬɪɟɛɥɹɟɦɵɯ� ɢɥɢ� ɜɵɞɚɜɚɟɦɵɯ� ɩɪɟɨɛɪɚɡɨɜɚɬɟɥɟɦ�� ɜ� ɡɚɜɢɫɢɦɨɫɬɢ�

ɨɬ ɧɚɩɪɹɠɟɧɢɹ��ɩɨɞɜɟɞɟɧɧɨɝɨ�ɤ�ɧɟɦɭ��ɪɢɫɭɧɨɤ������

ɇɚɩɪɹɠɟɧɢɟ�8�ɜ���ɨɬ�8ɧɨɦ

Ʉɨɪɨɬɤɨɟ�ɡɚɦɵɤɚɧɢɟ
�ɨɫɬɚɧɨɜɤɚ��ɞɜɢɝɚɬɟɥɹ
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Ɋɢɫɭɧɤɟ������ɋɬɚɬɢɱɟɫɤɢɟ�ɯɚɪɚɤɬɟɪɢɫɬɢɤɢ�ɚɫɢɧɯɪɨɧɧɨɣ�ɧɚɝɪɭɡɤɢ

Ɋɢɫɭɧɨɤ ���� ɏɚɪɚɤɬɟɪɢɫɬɢɤɢ�ɩɪɟɨɛɪɚɡɨɜɚɬɟɥɶɧɨɣ�ɧɚɝɪɭɡɤɢ
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ɇɚ�ɪɢɫɭɧɤɟ ��� ɩɨɤɚɡɚɧɵ�ɯɚɪɚɤɬɟɪɢɫɬɢɤɢ�ɭɫɬɚɧɨɜɨɤ��ɩɢɬɚɸɳɢɯ�ɷɥɟɤɬɪɨɥɢɡ�

ɧɭɸ�ɧɚɝɪɭɡɤɭ��

Ɋɢɫɭɧɨɤ ���� ɏɚɪɚɤɬɟɪɢɫɬɢɤɢ�ɷɥɟɤɬɪɨɥɢɡɧɵɯ�ɭɫɬɚɧɨɜɨɤ

ɏɚɪɚɤɬɟɪɢɫɬɢɤɢ�ɩɟɱɧɵɯ�ɧɚɝɪɭɡɨɤ�ɪɚɡɥɢɱɚɸɬɫɹ�ɜ�ɡɚɜɢɫɢɦɨɫɬɢ�ɨɬ�ɬɢɩɚ�ɩɟɱɢ��

ɉɨɬɪɟɛɥɹɟɦɚɹ�ɞɭɝɨɜɵɦɢ�ɩɟɱɚɦɢ�ɧɚɝɪɭɡɤɚ�± ɨɛɵɱɧɨ�ɱɢɫɬɨ�ɚɤɬɢɜɧɚɹ�ɢ�ɩɪɨɩɨɪɰɢɨ�

ɧɚɥɶɧɚ�ɤɜɚɞɪɚɬɭ�ɧɚɩɪɹɠɟɧɢɹ�ɫɟɬɢ�

843 #� � �����

Ʉɚɪɛɨɪɭɧɞɨɜɵɟ�ɩɟɱɢ�ɩɨɬɪɟɛɥɹɸɬ�ɬɚɤɠɟ�ɪɟɚɤɬɢɜɧɭɸ�ɦɨɳɧɨɫɬɶ��

ɋɬɚɬɢɱɟɫɤɢɟ�ɯɚɪɚɤɬɟɪɢɫɬɢɤɢ�ɫɢɧɯɪɨɧɧɵɯ�ɞɜɢɝɚɬɟɥɟɣ

Ɇɨɦɟɧɬ� ɧɚ� ɜɚɥɭ� ɫɢɧɯɪɨɧɧɨɝɨ� ɞɜɢɝɚɬɟɥɹ� ɢ� ɚɤɬɢɜɧɚɹ� ɦɨɳɧɨɫɬɶ� ɧɟ� ɡɚɜɢɫɹɬ�

ɨɬ ɢɡɦɟɧɟɧɢɹ�ɧɚɩɪɹɠɟɧɢɹ�

ɧɨɦ383  �� � �����

ȼɜɢɞɭ� ɷɬɨɝɨ� ɪɟɝɭɥɢɪɭɸɳɢɣ� ɷɮɮɟɤɬ� �Ɋɗ� ɩɨ� ɧɚɩɪɹɠɟɧɢɸ� ɞɥɹ� ɚɤɬɢɜɧɨɣ�

ɦɨɳɧɨɫɬɢ�ɭ�ɫɢɧɯɪɨɧɧɨɝɨ�ɞɜɢɝɚɬɟɥɹ�ɛɭɞɟɬ�ɪɚɜɟɧ�ɧɭɥɸ��ɪɢɫɭɧɨɤ �����
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Ɋɢɫɭɧɨɤ ���� ɋɬɚɬɢɱɟɫɤɢɟ�ɯɚɪɚɤɬɟɪɢɫɬɢɤɢ�ɪɟɚɤɬɢɜɧɨɣ ɦɨɳɧɨɫɬɢ�ɫɢɧɯɪɨɧɧɨɝɨ�ɞɜɢɝɚɬɟɥɹ

ɋɬɚɬɢɱɟɫɤɢɟ�ɯɚɪɚɤɬɟɪɢɫɬɢɤɢ�ɢɫɬɨɱɧɢɤɨɜ�ɪɟɚɤɬɢɜɧɨɣ�ɦɨɳɧɨɫɬɢ

Ɋɟɚɤɬɢɜɧɚɹ�ɦɨɳɧɨɫɬɶ�ɛɚɬɚɪɟɢ�ɫɬɚɬɢɱɟɫɤɢɯ�ɤɨɧɞɟɧɫɚɬɨɪɨɜ �ȻɋɄ� ɨɩɪɟɞɟɥɹ�

ɟɬɫɹ�ɩɨ�ɮɨɪɦɭɥɟ

�� ɮ&8Ȧ4 � � �����

ɝɞɟ� 4 ± ɩɨɬɪɟɛɥɹɟɦɚɹ� ɪɟɚɤɬɢɜɧɚɹ� ɦɨɳɧɨɫɬɶ� Ȧ ± ɱɚɫɬɨɬɚ� ɮ8 ± ɮɚɡɧɨɟ�

ɧɚɩɪɹɠɟɧɢɟ�ɫɟɬɢ�

Ƚɪɚɮɢɱɟɫɤɢ� ɡɚɜɢɫɢɦɨɫɬɶ� ɪɟɚɤɬɢɜɧɨɣ� ɦɨɳɧɨɫɬɢ�� ɩɨɬɪɟɛɥɹɟɦɨɣ� ȻɋɄ� ɩɪɟɞ�

ɫɬɚɜɥɟɧɚ�ɧɚ�ɪɢɫɭɧɤɟ ����

ɋɬɚɬɢɱɟɫɤɢɟ�ɯɚɪɚɤɬɟɪɢɫɬɢɤɢ�ɋɌɄ�ɢɦɟɸɬ�ɛɨɥɟɟ�ɫɥɨɠɧɭɸ�ɡɚɜɢɫɢɦɨɫɬɶ��ȼ�ɢɧ�

ɬɟɪɜɚɥɟ� ɪɚɛɨɱɢɯ� ɡɧɚɱɟɧɢɣ� ɧɚɩɪɹɠɟɧɢɹ�ɋɏɇ�ɋɌɄ� ɩɪɚɤɬɢɱɟɫɤɢ� ɥɢɧɟɣɧɵ�� ɨɞɧɚɤɨ�

ɩɪɢ� ɜɵɯɨɞɟ� ɡɚ� ɪɚɛɨɱɢɣ� ɞɢɚɩɚɡɨɧ� ɫɬɚɬɢɱɟɫɤɚɹ� ɯɚɪɚɤɬɟɪɢɫɬɢɤɚ� �ɋɏ� ɫɬɚɧɨɜɢɬɫɹ�

ɤɜɚɞɪɚɬɢɱɧɨɣ��ɫɨɨɬɜɟɬɫɬɜɭɸɳɟɣ�ɧɟɢɡɦɟɧɧɨɣ�ɢɧɞɭɤɬɢɜɧɨɫɬɢ�ɢɥɢ�ɟɦɤɨɫɬɢ�
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ɝɞɟ� &4 ± ɟɦɤɨɫɬɧɚɹ� ɪɟɚɤɬɢɜɧɚɹ� ɦɨɳɧɨɫɬɶ� /4 ± ɢɧɞɭɤɬɢɜɧɚɹ� ɪɟɚɤɬɢɜɧɚɹ�

ɦɨɳɧɨɫɬɶ� &; ± ɟɦɤɨɫɬɧɨɟ� ɫɨɩɪɨɬɢɜɥɟɧɢɟ� /; ± ɢɧɞɭɤɬɢɜɧɨɟ� ɫɨɩɪɨɬɢɜɥɟɧɢɟ�

ɮ8 ± ɮɚɡɧɨɟ�ɧɚɩɪɹɠɟɧɢɟ�
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Ɋɢɫɭɧɨɤ ���� ɋɬɚɬɢɱɟɫɤɚɹ�ɯɚɪɚɤɬɟɪɢɫɬɢɤɚ�ȻɋɄ

Ɉɛɳɢɣ�ɜɢɞ�ɋɏ�ɞɥɹ�ɋɌɄ�ɩɪɢɦɟɬ�ɫɥɟɞɭɸɳɢɣ ɜɢɞ�
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84 � ������

ɋɬɚɬɢɱɟɫɤɢɟ�ɯɚɪɚɤɬɟɪɢɫɬɢɤɢ�ɨɫɜɟɬɢɬɟɥɶɧɨɣ�ɧɚɝɪɭɡɤɢ

ɉɨɬɪɟɛɥɹɟɦɚɹ� ɚɤɬɢɜɧɚɹ� ɦɨɳɧɨɫɬɶ� ɨɫɜɟɬɢɬɟɥɶɧɨɣ� ɧɚɝɪɭɡɤɢ �ɪɢɫɭɧɨɤ ������

ɫɨɫɬɨɹɳɟɣ� ɢɡ� ɥɚɦɩ� ɧɚɤɚɥɢɜɚɧɢɹ�� ɡɚɜɢɫɢɬ� ɨɬ� ɫɨɩɪɨɬɢɜɥɟɧɢɹ�� ɤɨɬɨɪɨɟ� ɦɟɧɹɟɬɫɹ�

ɜ ɫɨɨɬɜɟɬɫɬɜɢɢ�ɫ�ɩɨɞɚɧɧɵɦ�ɧɚɩɪɹɠɟɧɢɟɦ�
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85
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3  � ������

ɝɞɟ� 3 ± ɩɨɬɪɟɛɥɹɟɦɚɹ� ɚɤɬɢɜɧɚɹ� ɦɨɳɧɨɫɬɶ� ɨɫɜɟɬɢɬɟɥɶɧɨɣ� ɧɚɝɪɭɡɤɢ� 8 ±

ɧɚɩɪɹɠɟɧɢɟ�ɧɚ�ɲɢɧɚɯ�ɧɚɝɪɭɡɤɢ� ��85 ± ɫɨɩɪɨɬɢɜɥɟɧɢɟ�ɧɢɬɢ�ɧɚɤɚɥɢɜɚɧɢɹ�

ɂɡɦɟɧɟɧɢɟ� ɫɨɩɪɨɬɢɜɥɟɧɢɹ� ɩɪɨɢɫɯɨɞɢɬ� ɜɫɥɟɞɫɬɜɢɟ ɩɪɨɰɟɫɫɨɜ� ɢɡɦɟɧɟɧɢɹ�

ɬɟɦɩɟɪɚɬɭɪɵ�ɧɢɬɢ�ɧɚɤɚɥɢɜɚɧɢɹ��Ɂɚɜɢɫɢɦɨɫɬɶ��������ɜ�ɨɛɳɟɦ�ɜɢɞɟ�ɚɩɩɪɨɤɫɢɦɢɪɭ�

ɟɬɫɹ�ɫɥɟɞɭɸɳɢɦ�ɜɵɪɚɠɟɧɢɟɦ�
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ɝɞɟ� ɧɨɦ3 ± ɧɨɦɢɧɚɥɶɧɚɹ� ɚɤɬɢɜɧɚɹ� ɦɨɳɧɨɫɬɶ� ɨɫɜɟɬɢɬɟɥɶɧɨɣ� ɧɚɝɪɭɡɤɢ� ɧɨɦ8 ±

ɧɨɦɢɧɚɥɶɧɨɟ�ɡɧɚɱɟɧɢɟ�ɧɚɩɪɹɠɟɧɢɹ�

Ɋɢɫɭɧɨɤ ���� Ɂɚɜɢɫɢɦɨɫɬɶ�ɚɤɬɢɜɧɨɣ�ɦɨɳɧɨɫɬɢ�ɨɬ�ɧɚɩɪɹɠɟɧɢɹ�ɞɥɹ�ɨɫɜɟɬɢɬɟɥɶɧɨɣ�
ɧɚɝɪɭɡɤɢ��ɫɨɫɬɨɹɳɟɣ�ɢɡ�ɥɚɦɩ ɧɚɤɚɥɢɜɚɧɢɹ

ɋɬɚɬɢɱɟɫɤɢɟ�ɯɚɪɚɤɬɟɪɢɫɬɢɤɢ�ɩɨ�ɧɚɩɪɹɠɟɧɢɸ�ɥɸɦɢɧɟɫɰɟɧɬɧɵɯ�ɥɚɦɩ �ɪɢɫɭ�

ɧɨɤ ���� ɧɟɫɤɨɥɶɤɨ�ɨɬɥɢɱɚɸɬɫɹ�
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Ɍɚɤɢɦ�ɨɛɪɚɡɨɦ��ɧɚ�ɢɧɬɟɪɜɚɥɟ�ɢɡɦɟɧɟɧɢɹ�ɡɧɚɱɟɧɢɣ�ɧɚɩɪɹɠɟɧɢɹ�ɜ���� � 8ɧɨɦ�

ɋɏɇ ɯɚɪɚɤɬɟɪɢɡɭɸɬɫɹ ɩɨɥɨɝɨɣ� ɡɚɜɢɫɢɦɨɫɬɶɸ� ɢ� ɨɬɫɭɬɫɬɜɭɸɬ� ɪɟɡɤɢɟ� ɢɡɦɟɧɟɧɢɹ�

ɪɟɠɢɦɚ�ɩɨɬɪɟɛɥɟɧɢɹ��ɱɬɨ�ɦɨɠɧɨ�ɢɫɩɨɥɶɡɨɜɚɬɶ�ɜ�ɪɚɦɤɚɯ�ɨɩɟɪɚɬɢɜɧɨɝɨ�ɭɩɪɚɜɥɟɧɢɹ�

ɷɥɟɤɬɪɢɱɟɫɤɢɦɢ�ɪɟɠɢɦɚɦɢ�ɷɧɟɪɝɨɫɢɫɬɟɦ��
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Ɋɢɫɭɧɨɤ ���� ɋɬɚɬɢɱɟɫɤɢɟ�ɯɚɪɚɤɬɟɪɢɫɬɢɤɢ�ɨɫɜɟɬɢɬɟɥɶɧɨɣ�ɧɚɝɪɭɡɤɢ��ɫɨɫɬɨɹɳɟɣ�
ɢɡ�ɥɸɦɢɧɟɫɰɟɧɬɧɵɯ�ɥɚɦɩ

ɍɡɟɥ�ɤɨɦɩɥɟɤɫɧɨɣ�ɧɚɝɪɭɡɤɢ

Ʉɚɤ� ɜɢɞɧɨ�� ɋɏɇ ɩɨ� ɧɚɩɪɹɠɟɧɢɸ� ɪɚɡɥɢɱɧɵ� ɞɥɹ� ɪɚɡɧɨɝɨ� ɬɢɩɚ� ɧɚɝɪɭɡɤɢ��

ɩɪɢ ɷɬɨɦ�ɩɨɥɭɱɢɬɶ�ɬɨɱɧɵɟ�ɞɚɧɧɵɟ�ɨ�ɫɨɫɬɚɜɟ�ɧɚɝɪɭɡɤɢ�ɬɨɝɨ�ɢɥɢ�ɢɧɨɝɨ�ɭɡɥɚ� ɡɚɱɚ�

ɫɬɭɸ�ɩɪɨɛɥɟɦɚɬɢɱɧɨ��ɉɨɷɬɨɦɭ�ɨɫɨɛɵɣ�ɢɧɬɟɪɟɫ�ɫ�ɬɨɱɤɢ�ɡɪɟɧɢɹ�ɭɩɪɚɜɥɟɧɢɹ�ɭɬɹɠɟ�

ɥɟɧɧɵɦɢ�ɪɟɠɢɦɚɦɢ�ɩɪɟɞɫɬɚɜɥɹɸɬ�ɫɬɚɬɢɱɟɫɤɢɟ�ɯɚɪɚɤɬɟɪɢɫɬɢɤɢ�ɤɨɦɩɥɟɤɫɧɨɝɨ�ɭɡɥɚ�

ɧɚɝɪɭɡɤɢ��ɨɫɧɨɜɧɵɦ ɫɩɨɫɨɛɨɦ ɩɨɥɭɱɟɧɢɹ�ɤɨɬɨɪɵɯ ɹɜɥɹɟɬɫɹ�ɩɪɨɜɟɞɟɧɢɟ�ɚɤɬɢɜɧɨɝɨ�

ɷɤɫɩɟɪɢɦɟɧɬɚ��

ȼ����ɯ ɝɨɞɚɯ�ɜɨ�ȼɫɟɫɨɸɡɧɨɦ ɧɚɭɱɧɨ�ɢɫɫɥɟɞɨɜɚɬɟɥɶɫɤɨɦ�ɢɧɫɬɢɬɭɬɟ�ɷɥɟɤɬɪɨ�

ɷɧɟɪɝɟɬɢɤɢ �ȼɇɂɂɗ� ɛɵɥ�ɩɪɨɜɟɞɟɧ�ɪɹɞ�ɷɤɫɩɟɪɢɦɟɧɬɨɜ�ɩɨ�ɨɩɪɟɞɟɥɟɧɢɸ�ɋɏɇ��Ɉɬ�

ɥɢɱɢɹ�ɞɚɧɧɵɯ�ɢɫɫɥɟɞɨɜɚɧɢɣ�ɨɬ�ɷɤɫɩɟɪɢɦɟɧɬɨɜ��ɩɪɨɜɟɞɟɧɧɵɯ�ɪɚɧɟɟ�� ɡɚɤɥɸɱɚɥɢɫɶ�

ɜ ɬɨɦ�� ɱɬɨ� ɜ� ɞɚɧɧɨɦ� ɫɥɭɱɚɟ� ɨɛɴɟɤɬɨɦ� ɢɫɫɥɟɞɨɜɚɧɢɣ� ɜɵɫɬɭɩɚɥɚ� ɤɨɦɩɥɟɤɫɧɚɹ�

ɧɚɝɪɭɡɤɚ �ɪɢɫɭɧɤɢ ������������

ɋɨɫɬɚɜɵ�ɧɚɝɪɭɡɤɢ�ɪɚɡɥɢɱɚɥɢɫɶ�ɢ�ɛɵɥɢ�ɪɚɡɞɟɥɟɧɵ�ɧɚ�ɫɥɟɞɭɸɳɢɟ�ɬɢɩɵ�

± ɤɨɦɦɭɧɚɥɶɧɨ�ɛɵɬɨɜɵɟ� ɩɨɬɪɟɛɢɬɟɥɢ� �ɜɧɭɬɪɟɧɧɟɟ� ɢ� ɧɚɪɭɠɧɨɟ� ɨɫɜɟɳɟɧɢɟ��

ɛɵɬɨɜɵɟ�ɩɪɢɛɨɪɵ��ɷɥɟɤɬɪɨɞɜɢɝɚɬɟɥɢ�ɧɟɛɨɥɶɲɨɣ�ɦɨɳɧɨɫɬɢ��

± ɧɟɛɨɥɶɲɢɟ�ɩɪɨɦɵɲɥɟɧɧɵɟ�ɩɪɟɞɩɪɢɹɬɢɹ�

± ɷɥɟɤɬɪɢɮɢɰɢɪɨɜɚɧɧɵɣ�ɬɪɚɧɫɩɨɪɬ�
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± ɩɪɨɱɢɟ� ɩɨɬɪɟɛɢɬɟɥɢ� �ɜɨɞɨɩɪɨɜɨɞ�� ɤɚɧɚɥɢɡɚɰɢɹ�� ɩɪɢɥɟɝɚɸɳɢɟ� ɫɟɥɶɫɤɨɯɨ�

ɡɹɣɫɬɜɟɧɧɵɟ�ɪɚɣɨɧɵ��

Ɋɢɫɭɧɨɤ ����� ɋɬɚɬɢɱɟɫɤɢɟ�ɯɚɪɚɤɬɟɪɢɫɬɢɤɢ�ɚɤɬɢɜɧɨɣ�ɦɨɳɧɨɫɬɢ�ɭɡɥɨɜ�
ɤɨɦɩɥɟɤɫɧɨɣ�ɧɚɝɪɭɡɤɢ��ɚ��ɛ ± ɭɡɥɚ��� ɜ��ɝ ± ɭɡɥɚ��� ɞ ± ɭɡɥɚ��� ɟ ± ɭɡɥɚ��

Ɋɢɫɭɧɨɤ ����� ɋɬɚɬɢɱɟɫɤɢɟ�ɯɚɪɚɤɬɟɪɢɫɬɢɤɢ�ɪɟɚɤɬɢɜɧɨɣ�ɦɨɳɧɨɫɬɢ�ɭɡɥɨɜ�
ɤɨɦɩɥɟɤɫɧɨɣ�ɧɚɝɪɭɡɤɢ� ɚ��ɛ ± ɭɡɥɚ��� ɜ��ɝ ± ɭɡɥɚ��� ɞ ± ɭɡɥɚ��� ɟ ± ɭɡɥɚ��
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ȼ� ɤɚɱɟɫɬɜɟ� ɤɨɦɩɥɟɤɫɧɨɣ� ɧɚɝɪɭɡɤɢ� ɢɫɫɥɟɞɨɜɚɥɢɫɶ� ɭɡɥɵ� ɧɚɝɪɭɡɤɢ� ɜ� ɝɨɪɨɞɚɯ�

ɫ ɧɚɫɟɥɟɧɢɟɦ� ���±���� ɬɵɫ�� ɱɟɥ��� ɚ� ɜ� ɤɚɱɟɫɬɜɟ� ɩɪɨɦɵɲɥɟɧɧɨɣ ± ɭɡɥɵ� ɧɚɝɪɭɡɤɢ�

ɩɪɟɞɩɪɢɹɬɢɣ� ɫ� ɩɪɟɢɦɭɳɟɫɬɜɟɧɧɨ� ɤɪɭɩɧɵɦɢ� ɚɫɢɧɯɪɨɧɧɵɦɢ� ɷɥɟɤɬɪɨɞɜɢɝɚɬɟɥɹɦɢ��

ɚ ɬɚɤɠɟ�ɭɡɟɥ�ɧɚɝɪɭɡɤɢ�ɫ�ɩɪɟɨɛɥɚɞɚɧɢɟɦ�ɫɢɧɯɪɨɧɧɵɯ�ɷɥɟɤɬɪɨɞɜɢɝɚɬɟɥɟɣ��Ⱥɤɬɢɜɧɵɟ�

ɦɨɳɧɨɫɬɢ�ɧɚɝɪɭɡɤɢ�ɢɫɩɵɬɭɟɦɵɯ�ɭɡɥɨɜ�ɛɵɥɢ�ɜ�ɩɪɟɞɟɥɚɯ���±����Ɇȼɬ��Ɉɩɪɟɞɟɥɹ�

ɥɢɫɶ�ɯɚɪɚɤɬɟɪɢɫɬɢɤɢ�ɫɭɦɦɚɪɧɨɣ�ɧɚɝɪɭɡɤɢ�ɭɡɥɨɜ�ɢ�ɨɬɞɟɥɶɧɵɯ�ɝɪɭɩɩ�ɩɨɬɪɟɛɢɬɟɥɟɣ�

ɦɨɳɧɨɫɬɶɸ�ɨɬ���ɞɨ ��±���Ɇȼɬ��ɩɢɬɚɜɲɢɯɫɹ�ɩɨ�ɥɢɧɢɹɦ��±����ɤȼ��ɉɪɢ�ɷɬɨɦ�ɢɡɦɟ�

ɪɟɧɢɹ�ɩɪɨɜɨɞɢɥɢɫɶ�ɜ�ɞɧɟɜɧɨɟ�ɢ�ɧɨɱɧɨɟ�ɜɪɟɦɹ�ɫɭɬɨɤ�>��� ��@ �ɬɚɛɥɢɰɚ������

Ɍɚɛɥɢɰɚ���� ± Ɍɢɩɨɜɵɟ�ɤɨɷɮɮɢɰɢɟɧɬɵ Ɋɗɇɇ

ȼɢɞ�ɧɚɝɪɭɡɤɢ
Ɋɗɇɇ

N3 N4
Ʉɨɦɦɭɧɚɥɶɧɨ�ɛɵɬɨɜɚɹ�ɧɚɝɪɭɡɤɚ��ɦɚɥɵɟ�ɩɪɨɦɵɲɥɟɧɧɵɟ�ɭɡɥɵ ���� ���
Ʉɪɭɩɧɵɟ�ɩɪɨɦɵɲɥɟɧɧɵɟ�ɭɡɥɵ � ���
ɍɡɥɵ�ɫ�ɛɨɥɶɲɨɣ�ɞɨɥɟɣ�ɝɨɪɧɨɞɨɛɵɜɚɸɳɢɯ�ɩɪɟɞɩɪɢɹɬɢɣ �����·���� ����±���·����
ɍɡɥɵ�ɫ�ɛɨɥɶɲɨɣ�ɞɨɥɟɣ�ɧɟɮɬɹɧɨɣ�ɩɪɨɦɵɲɥɟɧɧɨɫɬɢ ����·���� ��·��
ɍɡɥɵ�ɫ�ɪɚɡɥɢɱɧɨɣ�ɩɪɨɦɵɲɥɟɧɧɨɣ�ɧɚɝɪɭɡɤɨɣ ���±���

���±���
���±���
����±���

���±���
���±���
���±���
���±���

ɋɢɧɯɪɨɧɧɵɟ�ɞɜɢɝɚɬɟɥɢ � ���������
Ⱥɫɢɧɯɪɨɧɧɵɟ�ɞɜɢɝɚɬɟɥɢ � ��������

Ⱥɧɚɥɢɡ� ɩɨɥɭɱɟɧɧɵɯ� ɞɚɧɧɵɯ� ɩɨɡɜɨɥɹɟɬ� ɫɞɟɥɚɬɶ� ɫɥɟɞɭɸɳɢɟ� ɜɵɜɨɞɵ�� ɋɏɇ�

ɚɤɬɢɜɧɨɣ�ɦɨɳɧɨɫɬɢ�ɪɚɡɥɢɱɧɵɯ�ɭɡɥɨɜ�ɤɨɦɩɥɟɤɫɧɨɣ�ɧɚɝɪɭɡɤɢ�ɜ�ɡɧɚɱɢɬɟɥɶɧɨɦ�ɞɢɚ�

ɩɚɡɨɧɟ� ɛɥɢɡɤɢ� ɞɪɭɝ� ɤ� ɞɪɭɝɭ� ɢ� ɩɪɟɞɫɬɚɜɥɹɸɬ� ɫɨɛɨɣ� ɥɢɧɟɣɧɭɸ� ɡɚɜɢɫɢɦɨɫɬɶ� ɨɬ�

ɧɚɩɪɹɠɟɧɢɹ ɩɪɢ� ɪɚɫɫɦɨɬɪɟɧɢɢ� ɢɧɬɟɪɜɚɥɚ� ɫɧɢɠɟɧɢɹ� ɧɚɩɪɹɠɟɧɢɹ� ɞɨ� ɡɧɚɱɟɧɢɣ�

ɧɨɦ88 ���� ��ȼ�ɷɬɢɯ�ɫɥɭɱɚɹɯ�ɪɟɝɭɥɢɪɭɸɳɢɣ�ɷɮɮɟɤɬ�ɧɚɝɪɭɡɤɢ��Ɋɗɇ� ɞɥɹ�ɚɤɬɢɜɧɨɣ�

ɦɨɳɧɨɫɬɢ�ɛɭɞɟɬ�ɫɨɫɬɚɜɥɹɬɶ� �������� � 43N ��

ȼ ɨɬɥɢɱɢɟ�ɨɬ�ɋɏɇ�ɞɥɹ�ɚɤɬɢɜɧɨɣ�ɦɨɳɧɨɫɬɢ ± ɋɏɇ�ɞɥɹ�ɪɟɚɤɬɢɜɧɨɣ�ɦɨɳɧɨ�

ɫɬɢ� ɫɭɳɟɫɬɜɟɧɧɨ� ɪɚɡɥɢɱɚɸɬɫɹ� ɜ� ɡɚɜɢɫɢɦɨɫɬɢ� ɨɬ� ɫɨɫɬɚɜɚ� ɤɨɦɩɥɟɤɫɧɨɝɨ� ɭɡɥɚ�

ɧɚɝɪɭɡɤɢ�� ɉɪɢ� ɷɬɨɦ� ɧɚ� ɋɏɇ� ɛɨɥɶɲɨɟ� ɜɥɢɹɧɢɟ� ɨɤɚɡɵɜɚɸɬ� ɫɬɟɩɟɧɶ� ɤɨɦɩɟɧɫɚɰɢɢ�

ɪɟɚɤɬɢɜɧɨɣ� ɦɨɳɧɨɫɬɢ�� ɪɟɚɤɰɢɹ� ɭɫɬɪɨɣɫɬɜ� ɚɜɬɨɦɚɬɢɱɟɫɤɨɝɨ� ɪɟɝɭɥɢɪɨɜɚɧɢɹ� ɜɨɡ�

ɛɭɠɞɟɧɢɹ �ȺɊȼ� ɫɢɧɯɪɨɧɧɵɯ�ɞɜɢɝɚɬɟɥɟɣ��ɡɚɝɪɭɡɤɚ�ɬɪɚɧɫɮɨɪɦɚɬɨɪɨɜ��ɩɨɬɟɪɢ�ɜ�ɫɟ�

ɬɹɯ��Ɍɚɤɠɟ� ɡɧɚɱɢɬɟɥɶɧɨɟ� ɜɥɢɹɧɢɟ�ɨɤɚɡɵɜɚɟɬ� ɭɪɨɜɟɧɶ�ɧɨɪɦɚɥɶɧɨɝɨ�ɧɚɩɪɹɠɟɧɢɹ� ɜ�



��

ɭɡɥɟ��ɉɪɢ�ɩɨɜɵɲɟɧɢɢ�ɪɚɛɨɱɟɝɨ�ɧɚɩɪɹɠɟɧɢɹ ɩɪɨɢɫɯɨɞɢɬ�ɧɚɫɵɳɟɧɢɟ�ɬɪɚɧɫɮɨɪɦɚ�

ɬɨɪɨɜ�ɢ�ɭɜɟɥɢɱɟɧɢɟ ɩɨɬɟɪɶ�ɪɟɚɤɬɢɜɧɨɣ�ɦɨɳɧɨɫɬɢ��ɱɬɨ�ɭɜɟɥɢɱɢɜɚɟɬ�Ɋɗ��ɉɪɢ�ɫɧɢ�

ɠɟɧɢɢ�ɪɚɛɨɱɟɝɨ�ɧɚɩɪɹɠɟɧɢɹ�ɩɪɨɢɫɯɨɞɢɬ� ɪɨɫɬ� ɩɨɬɟɪɶ� ɜ ɷɥɟɤɬɪɢɱɟɫɤɢɯ� ɫɟɬɹɯ� ɢ� ɜ�

ɫɥɭɱɚɟ� ɧɟɛɨɥɶɲɨɣ� ɫɬɟɩɟɧɢ� ɤɨɦɩɟɧɫɚɰɢɢ� ɪɟɚɤɬɢɜɧɨɣ� ɦɨɳɧɨɫɬɢ� ɜ� ɪɚɫɫɦɚɬɪɢɜɚɟ�

ɦɨɦ�ɭɡɥɟ�ɡɧɚɱɟɧɢɹ�Ɋɗ�ɛɭɞɭɬ�ɧɟɛɨɥɶɲɢɦɢ�

ȼ������ɝ��ɧɚ�ɉɋ������©ɋɢɛɤɚɛɟɥɶª��ɝ��Ɍɨɦɫɤ� ɛɵɥ�ɩɪɨɜɟɞɟɧ�ɚɤɬɢɜɧɵɣ�ɷɤɫɩɟ�

ɪɢɦɟɧɬ�ɩɨ�ɨɩɪɟɞɟɥɟɧɢɸ�ɋɏɇ >��� ��@� Ⱦɢɚɩɚɡɨɧ�ɢɡɦɟɧɟɧɢɹ�ɧɚɩɪɹɠɟɧɢɹ�ɫɨɫɬɚɜɢɥ�

�� ���Ⱦɚɧɧɵɟ� ɫɧɢɦɚɥɢ� ɫ� ɩɨɦɨɳɶɸ� ɰɢɮɪɨɜɨɝɨ� ɚɧɚɥɢɡɚɬɨɪɚ� ɷɥɟɤɬɪɨɩɨɬɪɟɛɥɟɧɢɹ��

ɩɨɞɤɥɸɱɟɧɧɨɝɨ�ɤ�ɜɬɨɪɢɱɧɵɦ�ɰɟɩɹɦ�ɬɪɚɧɫɮɨɪɦɚɬɨɪɚ�ɬɨɤɚ��ɌɌ� ɢ�ɬɪɚɧɫɮɨɪɦɚɬɨɪɚ�

ɧɚɩɪɹɠɟɧɢɹ��Ɍɇ���

ȼ�ɬɟɱɟɧɢɟ�ɷɤɫɩɟɪɢɦɟɧɬɚ ɫ�ɩɨɦɨɳɶɸ�ɭɫɬɪɨɣɫɬɜɚ�Ɋɉɇ�ɢɡɦɟɧɹɥɨɫɶ�ɧɚɩɪɹɠɟ�

ɧɢɟ�ɧɚ�ɜɬɨɪɨɣ�ɫɟɤɰɢɢ�ɲɢɧ���ɤȼ��ɉɪɢ�ɷɬɨɦ�ɩɪɨɞɨɥɠɢɬɟɥɶɧɨɫɬɶ�ɪɚɛɨɬɵ�ɧɚ�ɤɚɠɞɨɣ�

ɫɬɭɩɟɧɢ� ɫɨɫɬɚɜɥɹɥɚ� �� ɦɢɧ�� ȼ� ɪɟɡɭɥɶɬɚɬɟ� ɚɤɬɢɜɧɨɝɨ� ɷɤɫɩɟɪɢɦɟɧɬɚ� ɛɵɥ� ɩɨɥɭɱɟɧ�

ɦɚɫɫɢɜ�ɞɚɧɧɵɯ��ɧɚ�ɨɫɧɨɜɟ�ɤɨɬɨɪɵɯ�ɛɵɥɢ�ɩɨɫɬɪɨɟɧɵ�ɝɪɚɮɢɤɢ�ɢɡɦɟɧɟɧɢɹ�ɧɚɩɪɹɠɟ�

ɧɢɹ��ɚɤɬɢɜɧɨɣ�ɢ�ɪɟɚɤɬɢɜɧɨɣ�ɦɨɳɧɨɫɬɢ��ɪɢɫɭɧɤɢ ����±������

Ɋɢɫɭɧɨɤ�������Ƚɪɚɮɢɤ�ɢɡɦɟɧɟɧɢɹ�ɧɚɩɪɹɠɟɧɢɹ
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Ɋɢɫɭɧɨɤ ����� Ƚɪɚɮɢɤɢ�ɢɡɦɟɧɟɧɢɹ�ɚɤɬɢɜɧɨɣ�ɦɨɳɧɨɫɬɢ

Ɋɢɫɭɧɨɤ ����� Ƚɪɚɮɢɤɢ�ɢɡɦɟɧɟɧɢɹ�ɪɟɚɤɬɢɜɧɨɣ�ɦɨɳɧɨɫɬɢ

ɇɚ�ɨɫɧɨɜɟ�ɞɚɧɧɵɯ��ɩɨɥɭɱɟɧɧɵɯ�ɜ�ɯɨɞɟ�ɷɤɫɩɟɪɢɦɟɧɬɚ� ɛɵɥɚ�ɨɩɪɨɛɨɜɚɧɚ�ɦɟ�

ɬɨɞɢɤɚ�ɨɩɪɟɞɟɥɟɧɢɹ�ɋɏɇ��ɫɭɬɶ�ɤɨɬɨɪɨɣ�ɡɚɤɥɸɱɚɟɬɫɹ�ɜ�ɜɵɞɟɥɟɧɢɢ�ɪɟɝɭɥɹɪɧɨɣ�ɫɨ�

ɫɬɚɜɥɹɸɳɟɣ� ɨɬɪɚɠɚɸɳɟɣ� Ɋɗɇɇ� ɢ� ɨɬɫɟɜɟ� ɧɟɪɟɝɭɥɹɪɧɨɣ� ɫɨɫɬɚɜɥɹɸɳɟɣ� ɉɨɫɥɟ�

ɚɧɚɥɢɡɚ�ɩɨɥɭɱɟɧɧɵɯ�ɪɟɡɭɥɶɬɚɬɨɜ�ɛɵɥɢ�ɫɮɨɪɦɢɪɨɜɚɧɵ�ɫɥɟɞɭɸɳɢɟ�ɩɨɥɢɧɨɦɵ��ɨɬ�

ɪɚɠɚɸɳɢɟ� ɡɚɜɢɫɢɦɨɫɬɶ� ɩɨɬɪɟɛɥɹɟɦɨɣ� ɚɤɬɢɜɧɨɣ� ɢ� ɪɟɚɤɬɢɜɧɨɣ� ɦɨɳɧɨɫɬɢ� ɨɬ�

ɧɚɩɪɹɠɟɧɢɹ�ɞɥɹ�ɪɚɫɫɦɚɬɪɢɜɚɟɦɨɝɨ�ɭɡɥɚ�
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ɝɞɟ� ɧɨɦ3 ± ɧɨɦɢɧɚɥɶɧɚɹ�ɚɤɬɢɜɧɚɹ�ɦɨɳɧɨɫɬɶ�ɧɚɝɪɭɡɤɢ� ��83 ± ɪɚɫɱɟɬɧɚɹ�ɚɤɬɢɜɧɚɹ�

ɦɨɳɧɨɫɬɶ�ɧɚɝɪɭɡɤɢ� ɧɨɦ4 ± ɧɨɦɢɧɚɥɶɧɚɹ�ɪɟɚɤɬɢɜɧɚɹ�ɦɨɳɧɨɫɬɶ�ɧɚɝɪɭɡɤɢ� ��84 ±

ɪɚɫɱɟɬɧɚɹ�ɪɟɚɤɬɢɜɧɚɹ�ɦɨɳɧɨɫɬɶ�ɧɚɝɪɭɡɤɢ� ɧɨɦ8 ± ɧɨɦɢɧɚɥɶɧɨɟ�ɧɚɩɪɹɠɟɧɢɟ�ɭɡɥɚ�

8 ± ɪɚɫɱɟɬɧɨɟ�ɧɚɩɪɹɠɟɧɢɟ�ɜ�ɭɡɥɟ��ɂɫɯɨɞɹ�ɢɡ�ɩɨɥɢɧɨɦɨɜ��������������ɦɨɠɧɨ�ɨɰɟ�

ɧɢɬɶ�Ɋɗɇɇ�ɞɚɧɧɨɝɨ�ɭɡɥɚ �ɬɚɛɥɢɰɚ �����

Ɍɚɛɥɢɰɚ���� ± ɂɡɦɟɧɟɧɢɟ�ɩɨɬɪɟɛɥɟɧɢɹ�ɚɤɬɢɜɧɨɣ�ɢ�ɪɟɚɤɬɢɜɧɨɣ�ɦɨɳɧɨɫɬɢ

8��� 3�8���� 4�8����
��� ������� ��������
��� ������� �������
��� ������� ��������
��� � �
�� ������� ��������
�� ������� �������
�� ������� ��������

ȼ�ɞɚɧɧɵɣ�ɦɨɦɟɧɬ� ɜ� ɩɪɚɤɬɢɤɟ� ɩɥɚɧɢɪɨɜɚɧɢɹ�ɢ� ɭɩɪɚɜɥɟɧɢɹ� ɷɥɟɤɬɪɢɱɟɫɤɢɦɢ�

ɪɟɠɢɦɚɦɢ�ɨɛɨɛɳɟɧɧɵɟ�ɯɚɪɚɤɬɟɪɢɫɬɢɤɢ�ɧɚɝɪɭɡɤɢ�ɩɪɟɞɫɬɚɜɥɹɸɬɫɹ�ɜ�ɜɢɞɟ�ɩɨɥɢɧɨ�

ɦɨɜ�ɜɬɨɪɨɣ�ɫɬɟɩɟɧɢ�ɫɨ�ɫɥɟɞɭɸɳɢɦɢ�ɤɨɷɮɮɢɰɢɟɧɬɚɦɢ�>��@�
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ɉɪɢ�ɷɬɨɦ�Ɋɗɇɇ�ɞɥɹ�ɞɚɧɧɵɯ�ɋɏɇ�ɛɭɞɟɬ�ɫɥɟɞɭɸɳɢɦ �ɬɚɛɥɢɰɚ �����

Ɍɚɛɥɢɰɚ���� ± ɂɡɦɟɧɟɧɢɟ�ɩɨɬɪɟɛɥɟɧɢɹ�ɚɤɬɢɜɧɨɣ�ɢ�ɪɟɚɤɬɢɜɧɨɣ�ɦɨɳɧɨɫɬɢ
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Ɍɚɤɢɦ�ɨɛɪɚɡɨɦ� ɩɪɢ�Ɋɗɇɇ�N3� N4!��ɫɧɢɠɟɧɢɟ�ɩɨɬɪɟɛɥɹɟɦɨɣ�ɦɨɳɧɨɫɬɢ�ɛɭ�

ɞɟɬ�ɞɨɫɬɢɝɚɬɶɫɹ�ɡɚ�ɫɱɟɬ�ɫɧɢɠɟɧɢɹ�ɧɚɩɪɹɠɟɧɢɹ��ɚ�ɩɪɢ�Ɋɗɇɇ N3� N4�� ɫɧɢɠɟɧɢɟ�ɩɨ�

ɬɪɟɛɥɟɧɢɹ� ɛɭɞɟɬ� ɞɨɫɬɢɝɚɬɶɫɹ� ɩɪɢ� ɭɜɟɥɢɱɟɧɢɢ� ɧɚɩɪɹɠɟɧɢɹ�� ɉɪɢ� ɷɬɨɦ� ɜ� ɫɥɭɱɚɟ�

N3� N4 � Ɋɗɇɇ ɧɟ�ɛɭɞɟɬ�ɩɪɨɹɜɥɹɬɶɫɹ�ɢ�ɢɡɦɟɧɟɧɢɟ�ɧɚɩɪɹɠɟɧɢɹ�ɧɚ�ɲɢɧɚɯ ɧɟ�ɩɪɢɜɟ�

ɞɟɬ�ɤ�ɢɡɦɟɧɟɧɢɸ�ɪɟɠɢɦɚ�ɩɨɬɪɟɛɥɟɧɢɹ�ɷɥɟɤɬɪɨɩɪɢɟɦɧɢɤɨɜ�

ɋɧɢɠɟɧɢɟ� ɷɥɟɤɬɪɨɩɨɬɪɟɛɥɟɧɢɹ� ɩɭɬɟɦ� ɢɡɦɟɧɟɧɢɹ� ɧɚɩɪɹɠɟɧɢɹ� ɧɚ� ɲɢɧɚɯ�

ɧɚɝɪɭɡɤɢ� ɜ� ɡɚɜɢɫɢɦɨɫɬɢ� ɨɬ� ɟɟ ɫɬɚɬɢɱɟɫɤɢɯ� ɯɚɪɚɤɬɟɪɢɫɬɢɤ ɦɨɠɧɨ� ɢɫɩɨɥɶɡɨɜɚɬɶ�

ɜ ɨɩɟɪɚɬɢɜɧɨɦ�ɭɩɪɚɜɥɟɧɢɢ�ɷɥɟɤɬɪɢɱɟɫɤɢɦɢ�ɪɟɠɢɦɚɦɢ�ɷɧɟɪɝɨɫɢɫɬɟɦ�

ɇɚɩɪɢɦɟɪ��ɜ �����ɝ��ɜ�Ʉɢɪɨɜɫɤɨɦ�ɩɨɥɢɬɟɯɧɢɱɟɫɤɨɦ�ɢɧɫɬɢɬɭɬɟ�ɛɵɥɚ�ɩɪɨɜɟ�

ɞɟɧɚ� ɧɚɭɱɧɨ�ɢɫɫɥɟɞɨɜɚɬɟɥɶɫɤɚɹ� ɪɚɛɨɬɚ� ɩɨ� ɨɩɪɟɞɟɥɟɧɢɸ� ɜɨɡɦɨɠɧɨɫɬɟɣ� ɫɨɡɞɚɧɢɹ�

ɨɩɟɪɚɬɢɜɧɨɝɨ� ɪɟɡɟɪɜɚ� ɦɨɳɧɨɫɬɢ� ɜ� ȺɈ� ©Ʉɢɪɨɜɷɧɟɪɝɨª� ɡɚ� ɫɱɟɬ� ɪɟɝɭɥɢɪɨɜɚɧɢɹ�

ɧɚɩɪɹɠɟɧɢɹ� ɜ� ɭɡɥɚɯ� ɷɥɟɤɬɪɨɩɨɬɪɟɛɥɟɧɢɹ� >��@� Ȼɵɥɢ� ɩɪɨɜɟɞɟɧɵ ɪɚɫɱɟɬɵ� ɧɚ� ɛɚɡɟ�

ɩɟɪɫɨɧɚɥɶɧɨɣ� ɷɥɟɤɬɪɨɧɧɨ�ɜɵɱɢɫɥɢɬɟɥɶɧɨɣ� ɦɚɲɢɧɵ� �ɉɗȼɆ� ©ɂɫɤɪɚ�����ª� ɩɨ�

ɪɚɡɪɚɛɨɬɚɧɧɨɣ� ɩɪɨɝɪɚɦɦɟ� ɪɚɫɱɟɬɚ� ɩɚɪɚɦɟɬɪɨɜ� ɭɫɬɚɧɨɜɢɜɲɢɯɫɹ� ɪɟɠɢɦɨɜ� 56(7��

Ⱦɥɹ�ɪɟɲɟɧɢɹ�ɞɚɧɧɨɣ�ɡɚɞɚɱɢ�ɜ�ɩɪɨɝɪɚɦɦɭ�ɛɵɥɢ�ɜɜɟɞɟɧɵ�ɤɨɪɪɟɤɬɢɪɨɜɤɢ�ɚɤɬɢɜɧɵɯ�

ɢ� ɪɟɚɤɬɢɜɧɵɯ�ɦɨɳɧɨɫɬɟɣ� ɷɥɟɤɬɪɨɩɪɢɟɦɧɢɤɨɜ� ɜ� ɫɨɨɬɜɟɬɫɬɜɢɢ� ɫ� ɢɯ� ɫɬɚɬɢɱɟɫɤɢɦɢ�

ɯɚɪɚɤɬɟɪɢɫɬɢɤɚɦɢ�

ȼ� ɪɟɡɭɥɶɬɚɬɟ� ɪɚɫɱɟɬɨɜ� ɛɵɥɨ� ɨɩɪɟɞɟɥɟɧɨ� ɱɬɨ� ɩɪɢ� ɫɧɢɠɟɧɢɢ� ɧɚɩɪɹɠɟɧɢɹ�

ɧɚ � ɢ� �� �� ɧɚɛɥɸɞɚɟɬɫɹ� ɫɧɢɠɟɧɢɟ� ɩɨɬɪɟɛɥɹɟɦɨɣ� ɚɤɬɢɜɧɨɣ� ɦɨɳɧɨɫɬɢ�

ɧɚ ���� ɢ ���� ��ɫɨɨɬɜɟɬɫɬɜɟɧɧɨ��ɉɪɢ�ɷɬɨɦ�ɫɧɢɠɟɧɢɟ�ɧɚɩɪɹɠɟɧɢɹ�ɩɪɢɜɨɞɢɬ�ɤ�ɩɨ�

ɜɵɲɟɧɢɸ� ɧɚɝɪɭɡɨɱɧɵɯ� ɩɨɬɟɪɶ� ɇɚɩɪɢɦɟɪ�� ɩɪɢ� ɩɨɧɢɠɟɧɢɢ� ɧɚɩɪɹɠɟɧɢɹ� ɧɚ� �� ��

ɩɨɬɟɪɢ�ɭɜɟɥɢɱɢɜɚɥɢɫɶ�ɧɚ����±��� ��

ɋ�ɰɟɥɶɸ�ɜɵɹɜɥɟɧɢɹ�ɪɟɚɥɶɧɨɝɨ�ɷɮɮɟɤɬɚ�ɨɬ�ɪɟɝɭɥɢɪɨɜɚɧɢɹ�ɧɚɩɪɹɠɟɧɢɹ�ɛɵɥɢ�

ɩɪɨɜɟɞɟɧɵ�ɷɤɫɩɟɪɢɦɟɧɬɚɥɶɧɵɟ�ɢɫɫɥɟɞɨɜɚɧɢɹ�ɧɚ�ɉɋ�©Ȼɟɥɹɟɜɨª�ɢ�©ɒɟɫɬɚɤɢª�ɫɟɥɶ�

ɫɤɢɯ� ɷɥɟɤɬɪɢɱɟɫɤɢɯ� ɫɟɬɟɣ� �ɋɗɋ��� ɤɨɬɨɪɵɟ� ɩɢɬɚɸɬ� ɩɪɟɢɦɭɳɟɫɬɜɟɧɧɨ� ɫɟɥɶɫɤɨɯɨ�

ɡɹɣɫɬɜɟɧɧɵɯ� ɩɨɬɪɟɛɢɬɟɥɟɣ� Ɏɢɤɫɚɰɢɹ� ɢɡɦɟɪɟɧɢɣ� ɧɚɩɪɹɠɟɧɢɹ�� ɚɤɬɢɜɧɨɣ� ɦɨɳɧɨ�

ɫɬɢ� ɢ� ɬɨɤɚ� ɩɪɨɜɨɞɢɥɚɫɶ� ɱɟɪɟɡ� ���±� ɦɢɧ��ɉɪɨɞɨɥɠɢɬɟɥɶɧɨɫɬɶ� ± ��±��� ɦɢɧ�� ɉɪɢ�

ɨɛɪɚɛɨɬɤɟ� ɪɟɡɭɥɶɬɚɬɨɜ� ɢɡɦɟɪɟɧɢɣ� ɨɩɪɟɞɟɥɹɥɢɫɶ� ɨɰɟɧɤɢ� ɦɚɬɟɦɚɬɢɱɟɫɤɢɯ� ɨɠɢɞɚ�

ɧɢɣ�ɬɨɤɨɜ��ɧɚɩɪɹɠɟɧɢɣ��ɚɤɬɢɜɧɵɯ�ɢ ɩɨɥɧɵɯ�ɦɨɳɧɨɫɬɟɣ�



��

ɂɡɦɟɧɟɧɢɟ� ɧɚɩɪɹɠɟɧɢɹ� ɧɚ� ɩɟɪɜɨɣ� ɫɟɤɰɢɢ� ɲɢɧ� ɧɚ� ���±��� �� ɩɪɢɜɟɥɨ�

ɤ ɭɦɟɧɶɲɟɧɢɸ� ɚɤɬɢɜɧɨɣ� ɦɨɳɧɨɫɬɢ� ɧɚ� ����±���� ��� ɉɨɜɵɲɟɧɢɟ� ɧɚɩɪɹɠɟɧɢɹ�

ɧɚ ���±���� ��ɩɪɢɜɟɥɨ�ɤ�ɭɜɟɥɢɱɟɧɢɸ�ɚɤɬɢɜɧɨɣ�ɦɨɳɧɨɫɬɢ�ɧɚ�����±��� ��ɫɨɨɬɜɟɬ�

ɫɬɜɟɧɧɨ��ɉɨɯɨɠɢɟ�ɡɧɚɱɟɧɢɟ�ɛɵɥɢ�ɩɨɥɭɱɟɧɵ�ɢ�ɞɥɹ�ɫɟɤɰɢɢ�ɲɢɧ�ʋ ���ɇɚ�ɉɋ�©ɒɟ�

ɫɬɚɤɢª�ɬɚɤɠɟ�ɧɚɛɥɸɞɚɥɨɫɶ�ɭɦɟɧɶɲɟɧɢɟ�ɚɤɬɢɜɧɨɣ�ɦɨɳɧɨɫɬɢ��

ɇɚ ɨɫɧɨɜɟ� ɷɬɢɯ� ɞɚɧɧɵɯ� ɛɵɥɚ� ɩɪɨɜɟɞɟɧɚ� ɨɰɟɧɤɚ� ɜɨɡɦɨɠɧɨɝɨ� ɨɩɟɪɚɬɢɜɧɨɝɨ�

ɪɟɡɟɪɜɚ�ɚɤɬɢɜɧɨɣ�ɦɨɳɧɨɫɬɢ�ɋɥɨɛɨɞɫɤɨɝɨ�Ɋɗɋ��Ⱦɚɧɧɵɣ�ɪɟɡɟɪɜ�ɛɵɥ�ɨɰɟɧɟɧ�ɜ����±

�����Ɇȼɬ�ɞɥɹ�ɭɬɪɟɧɧɟɝɨ�ɦɚɤɫɢɦɭɦɚ�ɧɚɝɪɭɡɤɢ�ɢ����±����Ɇȼɬ�ɞɥɹ�ɜɟɱɟɪɧɟɝɨ�ɦɚɤɫɢ�

ɦɭɦɚ�ɧɚɝɪɭɡɤɢ�

Ɋɟɚɤɰɢɹ�ɩɨɬɪɟɛɢɬɟɥɹ�ɧɚ�ɫɧɢɠɟɧɢɟ�ɧɚɩɪɹɠɟɧɢɹ

ɋɨɝɥɚɫɧɨ�ɫɬɚɧɞɚɪɬɚɦ�ɨɪɝɚɧɢɡɚɰɢɢ�ȺɈ�©ɋɈ�ȿɗɋª�ɜɟɞɟɧɢɟ�ɪɟɠɢɦɚ ɩɨ�ɧɚɩɪɹ�

ɠɟɧɢɸ�ɜ�ɪɚɦɤɚɯ�ɧɢɠɧɟɝɨ�ɢ ɜɟɪɯɧɟɝɨ�ɩɪɟɞɭɩɪɟɞɢɬɟɥɶɧɵɯ�ɩɪɟɞɟɥɨɜ� �ɪɢɫɭɧɨɤ ������

ɫɱɢɬɚɟɬɫɹ�ɧɨɪɦɚɥɶɧɵɦ�ɢ�ɧɟ�ɩɪɢɜɨɞɢɬ�ɤ�ɧɟɝɚɬɢɜɧɨɦɭ�ɜɥɢɹɧɢɸ�ɧɚ�ɩɨɬɪɟɛɢɬɟɥɹ��

8PD[
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Ɋɢɫɭɧɨɤ ����� Ƚɪɚɮɢɤ�ɢɡɦɟɧɟɧɢɹ�ɧɚɩɪɹɠɟɧɢɹ�ɭɡɥɚ�����ɤȼ

ȼɟɞɟɧɢɟ� ɪɟɠɢɦɚ� ɩɨ� ɧɚɩɪɹɠɟɧɢɸ� ɜ� ɢɧɬɟɪɜɚɥɟ� ɨɬ� ɦɢɧɢɦɚɥɶɧɨɝɨ� ɡɧɚɱɟɧɢɹ�

ɧɚɩɪɹɠɟɧɢɹ� ɞɨ� ɧɢɠɧɟɝɨ� ɩɪɟɞɭɩɪɟɞɢɬɟɥɶɧɨɝɨ� ɡɧɚɱɟɧɢɹ� ɫɱɢɬɚɟɬɫɹ� ɞɨɩɭɫɬɢɦɵɦ� ɢ�

ɨɝɪɚɧɢɱɢɜɚɟɬɫɹ� ɩɨ� ɜɪɟɦɟɧɢ� �ɫɪɟɞɧɟɤɜɚɞɪɚɬɢɱɧɨɟ� ɡɧɚɱɟɧɢɟ� W ��� ɦɢɧ�� ɉɪɢ� ɷɬɨɦ�

ɜ ɬɟɱɟɧɢɟ ɞɧɹ� ɡɧɚɱɟɧɢɟ� ɧɚɩɪɹɠɟɧɢɹ� ɜ� ɤɨɧɬɪɨɥɶɧɵɯ� ɩɭɧɤɬɚɯ� ɦɨɠɟɬ� ɢɡɦɟɧɹɬɶɫɹ�

ɧɚ ɧɟɫɤɨɥɶɤɨ�ɩɪɨɰɟɧɬɨɜ��

Ɍɚɤɠɟ�ɧɟɨɛɯɨɞɢɦɨ�ɭɱɟɫɬɶ�Ɋɗ ɷɥɟɤɬɪɨɷɧɟɪɝɢɢ��ɤɨɬɨɪɵɣ�ɩɪɨɹɜɥɹɟɬɫɹ�ɤɚɤ�ɪɟ�

ɚɤɰɢɹ�ɩɨɬɪɟɛɢɬɟɥɹ�ɧɚ�ɢɡɦɟɧɟɧɢɟ�ɧɚɩɪɹɠɟɧɢɹ��ɉɪɢɦɟɪɨɦ�ɬɚɤɨɣ�ɪɟɚɤɰɢɢ�ɹɜɥɹɟɬɫɹ�

ɭɜɟɥɢɱɟɧɢɟ� ɱɢɫɥɚ� ɜɤɥɸɱɟɧɧɵɯ� ɥɚɦɩ� ɨɫɜɟɳɟɧɢɹ ɩɪɢ� ɫɧɢɠɟɧɢɢ� ɷɮɮɟɤɬɢɜɧɨɫɬɢ�

ɨɫɜɟɳɟɧɢɹ�ɜɜɢɞɭ�ɢɡɦɟɧɟɧɢɹ�ɧɚɩɪɹɠɟɧɢɹ�ɜ�ɫɟɬɢ��Ⱦɚɧɧɵɣ�ɷɮɮɟɤɬ�ɦɨɠɟɬ�ɱɚɫɬɢɱɧɨ�

ɧɢɜɟɥɢɪɨɜɚɬɶ�ɩɨɥɨɠɢɬɟɥɶɧɵɣ�Ɋɗ ɷɥɟɤɬɪɨɷɧɟɪɝɢɢ��Ɉɞɧɚɤɨ�ɫɨɝɥɚɫɧɨ�>��@�©ɷɮɮɟɤɬ�

ɩɪɢɫɩɨɫɨɛɥɟɧɢɹ� ɩɨɬɪɟɛɢɬɟɥɟɣ� ɤ� ɢɡɦɟɧɟɧɢɸ� ɧɚɩɪɹɠɟɧɢɹ� ɨɫɨɛɟɧɧɨ� ɩɪɨɹɜɥɹɟɬɫɹ��

ɟɫɥɢ�ɧɚɩɪɹɠɟɧɢɟ�ɜɵɯɨɞɢɬ�ɡɚ�ɞɨɩɭɫɬɢɦɵɟ�ɩɪɟɞɟɥɵ ɭ�ɛɨɥɶɲɨɝɨ�ɱɢɫɥɚ�ɷɥɟɤɬɪɨɩɪɢ�

ɟɦɧɢɤɨɜª��ɂɡ�ɷɬɨɝɨ�ɫɥɟɞɭɟɬ��ɱɬɨ�ɩɪɢ�ɪɟɝɭɥɢɪɨɜɚɧɢɢ�ɧɚɩɪɹɠɟɧɢɹ ɜ�ɢɧɬɟɪɜɚɥɟ�ɞɨ�

ɩɭɫɬɢɦɵɯ�ɩɪɟɞɟɥɨɜ�Ɋɗ ɷɥɟɤɬɪɨɷɧɟɪɝɢɢ�ɛɭɞɟɬ�ɩɪɨɹɜɥɹɬɶɫɹ�ɫɥɚɛɨ�

���� ɋɢɧɬɟɡ�ɨɩɬɢɦɢɡɚɰɢɨɧɧɨɝɨ�ɚɥɝɨɪɢɬɦɚ�ɧɚ�ɨɫɧɨɜɟ�ɦɟɬɨɞɚ�

ɩɪɢɜɟɞɟɧɧɨɝɨ�ɝɪɚɞɢɟɧɬɚ

ȼ�ɪɚɡɪɚɛɨɬɚɧɧɨɣ�ɦɟɬɨɞɢɤɟ��ɨɫɧɨɜɚɧɧɨɣ�ɧɚ�ɢɫɩɨɥɶɡɨɜɚɧɢɢ Ɋɗɇɇ� ɤɥɸɱɟɜɵɦ�

ɡɜɟɧɨɦ�ɹɜɥɹɟɬɫɹ�ɨɩɪɟɞɟɥɟɧɢɟ�ɨɩɬɢɦɚɥɶɧɵɯ�ɡɧɚɱɟɧɢɣ�ɧɚɩɪɹɠɟɧɢɹ ɜ�ɤɨɧɬɪɨɥɶɧɵɯ�

ɩɭɧɤɬɚɯ ɷɧɟɪɝɨɫɢɫɬɟɦɵ�

ȼ�ɩɪɨɰɟɫɫɟ�ɩɨɢɫɤɚ�ɨɩɬɢɦɚɥɶɧɵɯ�ɡɧɚɱɟɧɢɣ�ɧɚɩɪɹɠɟɧɢɣ�ɧɟɨɛɯɨɞɢɦɨ�ɭɱɟɫɬɶ�

ɨɝɪɚɧɢɱɟɧɢɹ�ɩɨ�ɡɧɚɱɟɧɢɸ�ɬɨɤɚ��ɩɪɨɬɟɤɚɸɳɟɝɨ�ɜ�ɫɟɬɟɜɵɯ�ɷɥɟɦɟɧɬɚɯ�

MNMN
,, ɭ �� PD[� � ������

ɝɞɟ�
MNɭ

,
�
± ɬɨɤ�ɜ�ɜɟɬɜɢ� MN � ɜ�ɭɫɬɚɧɨɜɢɜɲɟɦɫɹ�ɪɟɠɢɦɟ�

MN
,

�PD[ ± ɞɥɢɬɟɥɶɧɨ ɞɨɩɭ�

ɫɬɢɦɵɣ�ɬɨɤ�ɜ�ɜɟɬɜɢ� MN � �

Ɍɚɤɠɟ�ɜ�ɤɚɱɟɫɬɜɟ�ɨɝɪɚɧɢɱɟɧɢɣ�ɜɵɫɬɭɩɚɸɬ�ɭɪɨɜɧɢ ɧɚɩɪɹɠɟɧɢɹ�ɤɨɧɬɪɨɥɶɧɵɯ�

ɩɭɧɤɬɨɜ��ɡɧɚɱɟɧɢɹ ɤɨɬɨɪɵɯ�ɨɩɪɟɞɟɥɹɸɬɫɹ�ɢɫɯɨɞɹ�ɢɡ�ɭɫɥɨɜɢɣ�ɫɬɚɬɢɱɟɫɤɨɣ�ɢ�ɞɢɧɚ�
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ɦɢɱɟɫɤɨɣ�ɭɫɬɨɣɱɢɜɨɫɬɢ�

QQQ
888 ɭ PD[PLQ �� � ������

ɝɞɟ�
Q

8PLQ ± ɦɢɧɢɦɚɥɶɧɨɟ� ɧɚɩɪɹɠɟɧɢɟ� ɜ� ɭɡɥɟ� ɧɚɝɪɭɡɤɢ Q�
Qɭ

8 ± ɭɫɬɚɧɨɜɢɜɲɟɟɫɹ�

ɡɧɚɱɟɧɢɟ�ɧɚɩɪɹɠɟɧɢɹ ɜ�ɭɡɥɟ�ɧɚɝɪɭɡɤɢ�Q�
Q

8PD[ ± ɦɚɤɫɢɦɚɥɶɧɨɟ�ɡɧɚɱɟɧɢɟ�ɧɚɩɪɹɠɟ�

ɧɢɹ ɜ�ɭɡɥɟ�ɧɚɝɪɭɡɤɢ Q�

Ʉɪɨɦɟ�ɷɬɨɝɨ� ɧɟɨɛɯɨɞɢɦɨ�ɭɱɟɫɬɶ�ɡɚɝɪɭɡɤɭ�ɝɟɧɟɪɚɬɨɪɨɜ�ɫɬɚɧɰɢɣ�ɩɨ�ɪɟɚɤɬɢɜ�

ɧɨɣ�ɦɨɳɧɨɫɬɢ�ɢ�ɧɟ�ɬɨɥɶɤɨ�ɧɟ�ɞɨɩɭɫɬɢɬɶ�ɢɯ�ɩɟɪɟɝɪɭɡɤɢ��ɧɨ�ɢ�ɨɫɬɚɜɢɬɶ�ɪɟɡɟɪɜ�ɞɥɹ�

ɭɫɩɟɲɧɨɝɨ�ɜɵɩɨɥɧɟɧɢɹ�ɡɚɞɚɱɢ�ɪɟɝɭɥɢɪɨɜɚɧɢɹ�ɧɚɩɪɹɠɟɧɢɹ�ɜ�ɷɧɟɪɝɨɫɢɫɬɟɦɟ��

Ɍɚɤɠɟ ɩɪɢ� ɢɫɩɨɥɶɡɨɜɚɧɢɢ� ɬɪɚɧɫɮɨɪɦɚɬɨɪɨɜ� ɜ� ɩɪɨɰɟɫɫɟ� ɪɟɝɭɥɢɪɨɜɚɧɢɹ�

ɧɟɨɛɯɨɞɢɦɨ�ɭɱɟɫɬɶ�ɡɚɥɨɠɟɧɧɵɟ�ɩɪɟɞɟɥɵ�ɪɟɝɭɥɢɪɨɜɚɧɢɹ�ɭɫɬɪɨɣɫɬɜ�Ɋɉɇ�

PD[BPLQB ɬɪɬɪɬɪ NNN �� � ������

ɝɞɟ� PLQBɬɪN ± ɦɢɧɢɦɚɥɶɧɨɟ� ɡɧɚɱɟɧɢɟ� ɤɨɷɮɮɢɰɢɟɧɬɚ� ɬɪɚɧɫɮɨɪɦɚɰɢɢ� ɬɪN ±

ɡɚɞɚɧɧɨɟ�ɡɧɚɱɟɧɢɟ�ɤɨɷɮɮɢɰɢɟɧɬɚ�ɬɪɚɧɫɮɨɪɦɚɰɢɢ� PD[BɬɪN ± ɦɚɤɫɢɦɚɥɶɧɨ�ɡɧɚɱɟɧɢɟ�

ɤɨɷɮɮɢɰɢɟɧɬɚ�ɬɪɚɧɫɮɨɪɦɚɰɢɢ�

Ɍɚɤɢɦ�ɨɛɪɚɡɨɦ� ɮɨɪɦɢɪɭɟɬɫɹ�ɡɚɞɚɱɚ�ɨɩɬɢɦɢɡɚɰɢɢ��ɰɟɥɟɜɨɣ�ɮɭɧɤɰɢɟɣ�ɤɨɬɨ�

ɪɨɣ� ɹɜɥɹɟɬɫɹ� ɦɢɧɢɦɭɦ ɨɬɤɥɨɧɟɧɢɹ ɬɨɤɨɜɨɣ� ɡɚɝɪɭɡɤɢ� ɦɟɠɫɢɫɬɟɦɧɨɝɨ� ɷɥɟɦɟɧɬɚ

ɨɬ ɡɚɞɚɧɧɨɝɨ�ɡɧɚɱɟɧɢɹ�

PLQ
����

o'�� ' ,
8

86

8
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ɂ

ɥ

ɭɗɗɋ

ɥ

ɗɗɋ
,

ɢɫɯ

ɫɜɹɡɢ
� ������

ɝɞɟ ��86 ɭɗɗɋ ± ɦɨɳɧɨɫɬɶ� ɷɧɟɪɝɨɫɢɫɬɟɦɵ� ɜ� ɭɫɬɚɧɨɜɢɜɲɟɦɫɹ� ɪɟɠɢɦɟ�� ɨɩɪɟɞɟɥɹɟ�

ɦɚɹ�ɫ�ɭɱɟɬɨɦ�ɫɬɚɬɢɱɟɫɤɢɯ�ɯɚɪɚɤɬɟɪɢɫɬɢɤ�ɧɚɝɪɭɡɤɢ� ,' ± ɪɚɡɧɢɰɚ�ɦɟɠɞɭ�ɞɥɢɬɟɥɶɧɨ�

ɞɨɩɭɫɬɢɦɵɦ�ɢ� ɭɫɬɚɧɨɜɢɜɲɢɦɫɹ� ɡɧɚɱɟɧɢɟɦ� ɬɨɤɚ� ɷɥɟɦɟɧɬɚ� ɥ8 ± ɧɚɩɪɹɠɟɧɢɟ ɫɢ�

ɫɬɟɦɧɨɣ�ɥɢɧɢɢ�

PD[,,, ɭɫɬ � ' � ������
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ɝɞɟ� ɭɫɬ, ± ɬɨɤ�ɷɥɟɦɟɧɬɚ�ɜ�ɭɫɬɚɧɨɜɢɜɲɟɦɫɹ�ɪɟɠɢɦɟ� PD[, ± ɦɚɤɫɢɦɚɥɶɧɨ ɞɨɩɭɫɬɢɦɨɟ�

ɡɧɚɱɟɧɢɟ�ɬɨɤɚ�ɷɥɟɦɟɧɬɚ�

Ⱦɥɹ� ɪɟɲɟɧɢɹ� ɞɚɧɧɨɣ� ɨɩɬɢɦɢɡɚɰɢɨɧɧɨɣ� ɡɚɞɚɱɢ� ɪɚɡɪɚɛɨɬɚɧ� ɚɥɝɨɪɢɬɦ�� ɛɚɡɢ�

ɪɭɸɳɢɣɫɹ� ɧɚ� ɢɡɜɟɫɬɧɵɯ�ɦɟɬɨɞɚɯ� ɪɚɫɱɟɬɚ� ɢ� ɨɩɬɢɦɢɡɚɰɢɢ� ɪɟɠɢɦɨɜ� ɷɧɟɪɝɨɫɢɫɬɟɦ

>��@��ȼ�ɟɝɨ�ɨɫɧɨɜɟ�ɥɟɠɢɬ�ɦɟɬɨɞ�ɩɪɢɜɟɞɟɧɧɨɝɨ�ɝɪɚɞɢɟɧɬɚ� ɢɫɩɨɥɶɡɭɟɦɵɣ�ɞɥɹ�ɪɟɲɟ�

ɧɢɹ�ɡɚɞɚɱ�ɨɩɬɢɦɢɡɚɰɢɢ�>��@�

�� Ɋɚɫɱɟɬ�ɷɥɟɤɬɪɢɱɟɫɤɨɝɨ�ɪɟɠɢɦɚ�ɦɟɬɨɞɨɦ�ɇɶɸɬɨɧɚ�

���� Ɏɨɪɦɢɪɨɜɚɧɢɟ�ɬɚɛɥɢɰɵ�ɜɟɬɜɟɣ�

���� Ɏɨɪɦɢɪɨɜɚɧɢɟ�ɦɚɬɪɢɰɵ�ɭɪɚɜɧɟɧɢɣ�ɧɟɛɚɥɚɧɫɨɜ�ɦɨɳɧɨɫɬɟɣ�ɞɥɹ�ɤɚɠɞɨɝɨ�

ɭɡɥɚ�

���  ;: � ������

¸
¸
¸
¸
¸
¸
¸
¸
¸
¸
¸

¹

·

¨
¨
¨
¨
¨
¨
¨
¨
¨
¨
¨

©

§

 

�

�

�

�

�

�

�

�

���

���

Q

Q

8

8

8

į

į

į

; ��

¸
¸
¸
¸
¸
¸
¸
¸
¸
¸
¸

¹

·

¨
¨
¨
¨
¨
¨
¨
¨
¨
¨
¨

©

§

 

�

�

��

���

��

��

��

���

��

��

��

�

�

�

�

�

�

[Z

[Z

[Z

[Z

[Z

[Z

;:

Q

Q

4

4

4

3

3

3

� ������

�FRVFRV� ����

�

�

�
� MNMNMNMN

Q

NM

M
MNNNNNN3 įEįJ888J3Z ��� ¦

�

z
 

� ������

�FRVFRV� ����

�

�

�
� MNMNMNMN

Q

NM

M
MNNNNNN4 įJįE888E4Z ��� ¦

�

z
 

� ������

ɝɞɟ ; ± ɜɟɤɬɨɪ�ɫɬɨɥɛɟɰ� ɢɫɤɨɦɵɯ� ɩɟɪɟɦɟɧɧɵɯ�� ��;: ± ɫɢɫɬɟɦɚ� ɭɪɚɜɧɟɧɢɣ�

ɛɚɥɚɧɫɨɜ� ɦɨɳɧɨɫɬɟɣ� ɞɥɹ� ɤɚɠɞɨɝɨ� ɭɡɥɚ� į ± ɭɝɨɥ� ɨɬɤɥɨɧɟɧɢɹ� ɦɟɠɞɭ� ɮɚɡɚɦɢ

ɧɚɩɪɹɠɟɧɢɣ�� 8 ± ɧɚɩɪɹɠɟɧɢɟ� ɜ� ɭɡɥɟ�� ��[Z3 ± ɭɪɚɜɧɟɧɢɟ ɧɟɛɚɥɚɧɫɚ� ɚɤɬɢɜɧɨɣ

ɦɨɳɧɨɫɬɢ� ɭɡɥɚ� ��[Z4 ± ɭɪɚɜɧɟɧɢɟ� ɧɟɛɚɥɚɧɫɚ� ɪɟɚɤɬɢɜɧɨɣ� ɦɨɳɧɨɫɬɢ� ɭɡɥɚ� �ɧɟ�



��

ɡɚɩɢɫɵɜɚɟɬ�ɞɥɹ�ɭɡɥɨɜ�ɝɟɧɟɪɚɬɨɪɨɜ�ɪɟɚɤɬɢɜɧɨɣ�ɦɨɳɧɨɫɬɢ��� Q ± ɤɨɥɢɱɟɫɬɜɨ�ɭɡɥɨɜ�

ɫɯɟɦɵ� 43� ± ɚɤɬɢɜɧɚɹ ɢ�ɪɟɚɤɬɢɜɧɚɹ ɦɨɳɧɨɫɬɢ�ɭɡɥɚ�� EJ� ± ɚɤɬɢɜɧɚɹ�ɢ ɪɟɚɤɬɢɜɧɚɹ�

ɩɪɨɜɨɞɢɦɨɫɬɢ�ɜɟɬɜɢ� MN� ± ɧɨɦɟɪɚ�ɭɡɥɨɜ�

���� ȼɵɛɨɪ�ɧɚɱɚɥɶɧɵɯ�ɩɪɢɛɥɢɠɟɧɢɣ�ɞɥɹ�ɢɫɤɨɦɵɯ�ɩɟɪɟɦɟɧɧɵɯ��

Ⱦɥɹ� ɧɭɥɟɜɨɝɨ� ɲɚɝɚ� ɢɬɟɪɚɰɢɢ ��  Nį � ɧɨɦN 88  � �� Ⱦɥɹ� ɩɨɫɥɟɞɭɸɳɢɯ� ɲɚɝɨɜ�

ɜ ɤɚɱɟɫɬɜɟ� ɧɚɱɚɥɶɧɵɯ� ɩɪɢɛɥɢɠɟɧɢɣ� ɢɫɩɨɥɶɡɭɸɬɫɹ� ɡɧɚɱɟɧɢɹ�� ɩɨɥɭɱɟɧɧɵɟ� ɜ� ɪɟ�

ɡɭɥɶɬɚɬɟ� ɪɟɲɟɧɢɹ� ɫɢɫɬɟɦɵ� ɭɪɚɜɧɟɧɢɣ� ɦɟɬɨɞɨɦ� Ƚɚɭɫɫɚ� ɜ� ɲɚɝɟ ����� Ɂɧɚɱɟɧɢɟ�

ɧɚɩɪɹɠɟɧɢɣ�ɭɡɥɨɜ�ɝɟɧɟɪɚɬɨɪɨɜ�ɹɜɥɹɟɬɫɹ�ɧɟɢɡɦɟɧɧɵɦ��

���� Ɏɨɪɦɢɪɨɜɚɧɢɟ�ɦɚɬɪɢɰɵ�əɤɨɛɢ�
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± ɱɚɫɬɧɵɟ� ɩɪɨɢɡɜɨɞɧɵɟ� ɧɟɛɚɥɚɧɫɚ� ɚɤɬɢɜɧɨɣ� ɢ� ɪɟɚɤɬɢɜɧɨɣ�

ɦɨɳɧɨɫɬɢ� ɩɨ� ɦɨɞɭɥɸ� ɧɚɩɪɹɠɟɧɢɹ� ɭɡɥɚ��
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± ɱɚɫɬɧɵɟ� ɩɪɨɢɡɜɨɞɧɵɟ�

ɧɟɛɚɥɚɧɫɚ�ɚɤɬɢɜɧɨɣ�ɢ�ɪɟɚɤɬɢɜɧɨɣ�ɦɨɳɧɨɫɬɢ�ɩɨ�ɮɚɡɟ�ɧɚɩɪɹɠɟɧɢɹ�ɭɡɥɚ�

���� Ɉɩɪɟɞɟɥɟɧɢɟ�ɧɟɢɡɜɟɫɬɧɵɯ�ɩɟɪɟɦɟɧɧɵɯ�ɦɟɬɨɞɨɦ�Ƚɚɭɫɫɚ�
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ɝɞɟ�L ± ɲɚɝ�ɢɬɟɪɚɰɢɢ�

Ɋɟɡɭɥɶɬɚɬɨɦ�ɜɵɩɨɥɧɟɧɢɹ�ɞɚɧɧɨɝɨ�ɰɢɤɥɚ�ɹɜɥɹɸɬɫɹ�ɧɨɜɵɟ�ɡɧɚɱɟɧɢɹ�ɧɚɩɪɹɠɟ�

ɧɢɣ ɢ�ɭɝɥɨɜ�ɨɬɤɥɨɧɟɧɢɣ�ɮɚɡ�ɧɚɩɪɹɠɟɧɢɣ�ɜ�ɫɨɨɬɜɟɬɫɬɜɢɢ�ɫ�ɜɵɛɪɚɧɧɵɦɢ�ɧɚ�ɲɚɝɟ�

��� ɩɪɢɛɥɢɠɟɧɢɹɦɢ��ɉɨɷɬɨɦɭ�ɞɥɹ�ɪɚɫɱɟɬɚ�ɷɥɟɤɬɪɢɱɟɫɤɨɝɨ�ɪɟɠɢɦɚ�ɫ�ɡɚɞɚɧɧɨɣ�ɬɨɱ�

ɧɨɫɬɶɸ ɧɟɨɛɯɨɞɢɦɨ� ɩɨɜɬɨɪɢɬɶ� ɲɚɝɢ ���±��� ɜɩɥɨɬɶ� ɞɨ� ɞɨɫɬɢɠɟɧɢɹ� ɞɨɩɭɫɬɢɦɨɣ�

ɩɨɝɪɟɲɧɨɫɬɢ�ɪɚɫɱɟɬɚ�

�� Ɉɩɪɟɞɟɥɟɧɢɟ�ɬɨɤɨɜɨɣ�ɧɚɝɪɭɡɤɢ�ɜɟɬɜɟɣ�ɫɯɟɦɵ�

ɇɚ� ɞɚɧɧɨɦ� ɷɬɚɩɟ� ɨɩɪɟɞɟɥɹɟɬɫɹ� ɬɨɤɨɜɚɹ� ɡɚɝɪɭɡɤɚ� ɜɟɬɜɟɣ� ɫɯɟɦɵ� ɜ� ɫɨɨɬɜɟɬ�



��

ɫɬɜɢɢ�ɫ�ɪɟɡɭɥɶɬɚɬɚɦɢ�ɜɵɱɢɫɥɟɧɢɣ�ɩɪɟɞɵɞɭɳɟɝɨ�ɲɚɝɚ��

ɋɧɚɱɚɥɚ�ɨɩɪɟɞɟɥɹɸɬɫɹ�ɞɟɣɫɬɜɢɬɟɥɶɧɵɟ� Q8 
 ɢ�ɦɧɢɦɵɟ� Q8 

 ɡɧɚɱɟɧɢɹ�ɧɚɩɪɹ�

ɠɟɧɢɣ�

QɭQ 88  
 � ������

�VLQ�


QQ ɭɭQ į88 � � ������

Ɂɚɬɟɦ�ɨɩɪɟɞɟɥɹɸɬɫɹ� ɞɟɣɫɬɜɢɬɟɥɶɧɵɟ�
MNɭ

,
�


 ɢ�ɦɧɢɦɵɟ�
MNɭ

,
�



 ɡɧɚɱɟɧɢɹ� ɬɨɤɨɜ�

ɜɟɬɜɟɣ� ɫ� ɩɪɢɜɟɞɟɧɢɟɦ� ɤ� ɛɚɡɢɫɧɨɦɭ� ɧɚɩɪɹɠɟɧɢɸ�� ɤɨɬɨɪɵɦ� ɹɜɥɹɟɬɫɹ� ɧɚɩɪɹɠɟɧɢɟ�

ɭɡɥɚ�ɧɚɱɚɥɚ�

MNMNMNMNɭ E88J88,
MN �� �
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ɉɪɢ�ɷɬɨɦ ɩɪɢ�ɪɚɫɱɟɬɟ�ɬɪɚɧɫɮɨɪɦɚɬɨɪɧɨɣ�ɜɟɬɜɢ�ɧɟɨɛɯɨɞɢɦɨ�ɭɱɢɬɵɜɚɬɶ�ɤɨ�

ɷɮɮɢɰɢɟɧɬ� ɬɪɚɧɫɮɨɪɦɚɰɢɢ� ɢ� ɩɪɢɜɨɞɢɬɶ ɧɚɩɪɹɠɟɧɢɹ� ɤ� ɛɚɡɢɫɧɨɦɭ� ɡɧɚɱɟɧɢɸ��

ȼ ɤɚɱɟɫɬɜɟ�ɛɚɡɢɫɧɨɝɨ�ɡɧɚɱɟɧɢɹ�ɜɵɛɢɪɚɸɬɫɹ�ɧɚɩɪɹɠɟɧɢɹ�ɭɡɥɚ�ɧɚɱɚɥɚ� ɇɚɩɪɢɦɟɪ�

ɞɥɹ� ɬɪɚɧɫɮɨɪɦɚɬɨɪɧɨɣ� ɜɟɬɜɢ� MN � �� ɝɞɟ�ɭɡɟɥ� N ɹɜɥɹɟɬɫɹ�ɭɡɥɨɦ�ɜɵɫɨɤɨɝɨ�ɧɚɩɪɹ�

ɠɟɧɢɹ�� ɚ ɭɡɟɥ� M ± ɭɡɥɨɦ� ɧɢɡɤɨɝɨ� ɧɚɩɪɹɠɟɧɢɹ� ɮɨɪɦɭɥɵ� ������� ɢ� �������ɩɪɢɦɭɬ�

ɫɥɟɞɭɸɳɢɣ�ɜɢɞ�
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Ɂɚɬɟɦ� ɢɫɯɨɞɹ� ɢɡ� ɩɨɥɭɱɟɧɧɵɯ� ɡɧɚɱɟɧɢɣ� ɬɨɤɨɜ� ɢ� ɧɚɩɪɹɠɟɧɢɣ� ɩɪɨɢɡɜɨɞɢɬɫɹ�

ɪɚɫɱɟɬ�ɩɟɪɟɬɨɤɨɜ�ɚɤɬɢɜɧɨɣ�ɢ�ɪɟɚɤɬɢɜɧɨɣ�ɦɨɳɧɨɫɬɟɣ�ɜ�ɜɟɬɜɹɯ�ɫɯɟɦɵ��ɚ�ɬɚɤɠɟ�ɩɨɥ�

ɧɨɣ�ɦɨɳɧɨɫɬɢ�

�
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��
��� MNMNMN ɭNɭNɭ ,8,83 ����� � ������
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��
��� MNMNMN ɭNɭNɭ ,8,84 ����� � ������
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��

��� MNMNMN ɭɭɭ 436 � � ������

ɉɨɫɥɟ�ɷɬɨɝɨ�ɨɩɪɟɞɟɥɹɟɬɫɹ�ɡɧɚɱɟɧɢɟ�ɩɨɥɧɨɝɨ�ɬɨɤɚ�ɜ�ɜɟɬɜɹɯ�ɫɯɟɦɵ�

��

���





MNMNMN ɭɭɭ ,,, � � ������

Ⱦɚɧɧɵɣ�ɷɬɚɩ�ɧɟɨɛɯɨɞɢɦ�ɞɥɹ� ɤɨɧɬɪɨɥɹ�ɜɵɩɨɥɧɟɧɢɹ�ɭɫɬɚɧɨɜɥɟɧɧɵɯ�ɨɝɪɚɧɢ�

ɱɟɧɢɣ�ɩɨ�ɞɥɢɬɟɥɶɧɨ�ɞɨɩɭɫɬɢɦɨɦɭ�ɬɨɤɭ�ɷɥɟɦɟɧɬɚ�ɜ�ɩɨɥɭɱɟɧɧɨɦ�ɷɥɟɤɬɪɢɱɟɫɤɨɦ�ɪɟ�

ɠɢɦɟ��

�� Ɉɩɪɟɞɟɥɟɧɢɟ�ɭɬɨɱɧɟɧɧɨɝɨ�ɡɧɚɱɟɧɢɹ�ǻ,�

PD[,,, ɭɫɬ � ' � ������

�� Ɏɨɪɦɢɪɨɜɚɧɢɟ�ɰɟɥɟɜɨɣ�ɮɭɧɤɰɢɢ�

@
��
�
> <<;ɂ � ������

ɝɞɟ 
; ± ɜɟɤɬɨɪ� ɡɚɜɢɫɢɦɵɯ� ɩɟɪɟɦɟɧɧɵɯ�� 8 �į ɭɡɥɨɜ� ɧɚɝɪɭɡɤɢ�� 
< ± ɜɟɤɬɨɪ�

ɧɟɡɚɜɢɫɢɦɵɯ�ɩɟɪɟɦɟɧɧɵɯ��8 �į ɭɡɥɨɜ�ɝɟɧɟɪɚɬɨɪɨɜ�

�� ɉɪɨɜɟɪɤɚ�ɜɵɩɨɥɧɟɧɢɹ�ɡɚɞɚɧɧɵɯ�ɨɝɪɚɧɢɱɟɧɢɣ�

QQQ
888 ɭ PD[PLQ �� � ������

MNMN
,, ɭ �� PD[� � ������

PD[PLQ NNN ɬɪ �� � ������

�� Ɉɩɪɟɞɟɥɟɧɢɟ�ɝɪɚɞɢɟɧɬɚ�ɧɟɹɜɧɨɣ�ɮɭɧɤɰɢɢ�
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ɝɞɟ� L< 
 ± ɡɧɚɱɟɧɢɟ�ɜɟɤɬɨɪɚ�ɧɟɡɚɜɢɫɢɦɵɯ�ɩɟɪɟɦɟɧɧɵɯ�ɧɚ�ɲɚɝɟ�ɢɬɟɪɚɰɢɢ�L�

�� Ɉɩɪɟɞɟɥɟɧɢɟ�ɡɚɜɢɫɢɦɵɯ�ɩɟɪɟɦɟɧɧɵɯ�

ɋ� ɩɨɦɨɳɶɸ� ɪɚɫɱɟɬɚ� ɷɥɟɤɬɪɢɱɟɫɤɨɝɨ� ɪɟɠɢɦɚ� ɦɟɬɨɞɨɦ� ɇɶɸɬɨɧɚ ɜ� ɫɨɨɬɜɟɬ�

ɫɬɜɢɢ ɫ�ɲɚɝɚɦɢ����±��� ɩɪɨɢɡɜɨɞɢɬɫɹ�ɨɩɪɟɞɟɥɟɧɢɟ�ɡɚɜɢɫɢɦɵɯ�ɩɟɪɟɦɟɧɧɵɯ ɜ�ɫɨɨɬ�

ɜɟɬɫɬɜɢɢ� ɫ ɧɨɜɵɦɢ� ɡɧɚɱɟɧɢɹɦɢ� ɧɟɡɚɜɢɫɢɦɵɯ� ɩɟɪɟɦɟɧɧɵɯ�� ɉɪɢ� ɨɩɬɢɦɢɡɚɰɢɢ� ɩɨ�

ɧɚɩɪɹɠɟɧɢɸ�ɜ�ɪɟɡɭɥɶɬɚɬɟ�ɜɵɩɨɥɧɟɧɢɹ�ɞɚɧɧɨɝɨ�ɲɚɝɚ�ɩɨɥɭɱɚɸɬɫɹ�ɧɨɜɵɟ�ɡɧɚɱɟɧɢɹ�

ɧɚɩɪɹɠɟɧɢɣ�ɭɡɥɨɜ ɧɚɝɪɭɡɤɢ�

Ⱦɥɹ�ɨɩɬɢɦɢɡɚɰɢɢ�ɷɥɟɤɬɪɢɱɟɫɤɨɝɨ�ɪɟɠɢɦɚ�ɫ�ɡɚɞɚɧɧɨɣ�ɬɨɱɧɨɫɬɶɸ ɧɟɨɛɯɨɞɢ�

ɦɨ�ɩɨɜɬɨɪɢɬɶ�ɜɵɩɨɥɧɟɧɢɟ�ɲɚɝɨɜ��±� ɜɩɥɨɬɶ�ɞɨ�ɞɨɫɬɢɠɟɧɢɹ�ɞɨɩɭɫɬɢɦɨɣ�ɩɨɝɪɟɲ�

ɧɨɫɬɢ�ɪɚɫɱɟɬɨɜ�

ȼ�ɪɟɡɭɥɶɬɚɬɟ� ɜɵɩɨɥɧɟɧɢɹ� ɞɚɧɧɨɝɨ� ɚɥɝɨɪɢɬɦɚ�ɨɩɪɟɞɟɥɹɸɬɫɹ� ɡɧɚɱɟɧɢɹ�ɧɟɡɚ�

ɜɢɫɢɦɵɯ�ɩɟɪɟɦɟɧɧɵɯ�
QQ

8 ɢ� ɬɪN ��ɩɪɢ�ɤɨɬɨɪɵɯ�ɞɨɫɬɢɝɚɟɬɫɹ�ɦɢɧɢɦɭɦ�ɨɬɤɥɨɧɟɧɢɹ�

ɬɨɤɨɜɨɣ�ɡɚɝɪɭɡɤɢ�ɦɟɠɫɢɫɬɟɦɧɨɝɨ�ɷɥɟɦɟɧɬɚ�ɨɬ�ɡɚɞɚɧɧɨɝɨ�ɡɧɚɱɟɧɢɹ��ȼɜɢɞɭ�ɬɨɝɨ��ɱɬɨ�

ɫɧɢɠɟɧɢɟ� ɧɚɩɪɹɠɟɧɢɹ� ɜ� ɞɟɮɢɰɢɬɧɨɣ� ɷɧɟɪɝɨɫɢɫɬɟɦɟ� ɨɤɚɡɵɜɚɟɬ� ɧɟɡɧɚɱɢɬɟɥɶɧɨɟ�

ɜɥɢɹɧɢɟ�ɧɚ�ɧɚɩɪɹɠɟɧɢɟ�ɩɟɪɟɞɚɱɢ��ɫɧɢɠɟɧɢɟ ɩɨɬɪɟɛɥɹɟɦɨɣ�ɷɧɟɪɝɨɫɢɫɬɟɦɨɣ�ɦɨɳ�

ɧɨɫɬɢ�ɩɪɢɜɟɞɟɬ�ɤ�ɭɦɟɧɶɲɟɧɢɸ�ɡɧɚɱɟɧɢɹ�ɬɨɤɚ��ɩɪɨɬɟɤɚɸɳɟɝɨ�ɩɨ�ɫɢɫɬɟɦɧɨɣ�ɥɢɧɢɢ�

Ⱦɥɹ� ɨɩɪɟɞɟɥɟɧɢɹ ɷɮɮɟɤɬɢɜɧɨɫɬɢ� ɩɪɟɞɥɚɝɚɟɬɫɹ� ɢɫɩɨɥɶɡɨɜɚɬɶ� ɨɛɴɟɦ� ɩɨɬɟɧ�

ɰɢɚɥɶɧɨ�ɧɟ�ɨɬɤɥɸɱɟɧɧɨɣ�ɧɚɝɪɭɡɤɢ�3ɇɈɇ�

ɭɫɬɫɚɥɶɞɨɢɫɯɫɚɥɶɞɨɇɈɇ 333 BB � � ������

���� Ɋɟɤɨɦɟɧɞɚɰɢɢ�ɩɨ�ɩɪɢɦɟɧɟɧɢɸ�ɪɟɝɭɥɢɪɭɸɳɟɝɨ�ɷɮɮɟɤɬɚ�ɧɚɝɪɭɡɤɢ

ɇɚ�ɨɫɧɨɜɟ�ɢɧɮɨɪɦɚɰɢɢ��ɩɪɢɜɟɞɟɧɧɨɣ�ɜɵɲɟ� ɫɮɨɪɦɭɥɢɪɨɜɚɧɵ�ɪɟɤɨɦɟɧɞɚɰɢɢ
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ɩɨ� ɩɪɢɦɟɧɟɧɢɸ� Ɋɗɇɇ� ɧɚ� ɩɪɢɦɟɪɟ� ɪɟɲɟɧɢɹ� ɪɚɡɥɢɱɧɵɯ� ɡɚɞɚɱ�� ɜɨɡɧɢɤɚɸɳɢɯ�

ɜ ɩɪɨɰɟɫɫɟ�ɩɥɚɧɢɪɨɜɚɧɢɹ�ɢ�ɭɩɪɚɜɥɟɧɢɹ�ɭɬɹɠɟɥɟɧɧɵɦɢ�ɪɟɠɢɦɚɦɢ�ɷɧɟɪɝɨɫɢɫɬɟɦ�

Ɂɚɞɚɱɚ�ɨɩɟɪɚɬɢɜɧɨɣ�ɥɢɤɜɢɞɚɰɢɢ�ɬɨɤɨɜɨɣ�ɩɟɪɟɝɪɭɡɤɢ�ɫɢɫɬɟɦɧɵɯ�ɫɜɹɡɟɣ�

Ɉɞɧɢɦ�ɢɡ�ɜɚɪɢɚɧɬɨɜ�ɩɪɢɦɟɧɟɧɢɹ�Ɋɗɇ�ɹɜɥɹɟɬɫɹ�ɨɩɟɪɚɬɢɜɧɚɹ�ɥɢɤɜɢɞɚɰɢɹ�ɬɨɤɨɜɨɣ�

ɩɟɪɟɝɪɭɡɤɢ�ɫɢɫɬɟɦɧɨɣ�ɥɢɧɢɢ�ɢɥɢ�ɝɪɭɩɩɵ�ɥɢɧɢɣ��ɨɛɪɚɡɭɸɳɢɯ�ɫɟɱɟɧɢɟ��ɩɨ�ɤɨɬɨɪɨ�

ɦɭ ɨɫɭɳɟɫɬɜɥɹɟɬɫɹ� ɫɧɚɛɠɟɧɢɟ ɢɡɨɥɢɪɨɜɚɧɧɨɣ� ɷɧɟɪɝɨɫɢɫɬɟɦɵ�� ɂɫɩɨɥɶɡɨɜɚɧɢɟ�

Ɋɗɇ�ɩɨɡɜɨɥɢɬ�ɪɚɡɝɪɭɡɢɬɶ�ɫɢɫɬɟɦɧɭɸ�ɫɜɹɡɶ�ɢɥɢ�ɝɪɭɩɩɭ�ɫɢɫɬɟɦɧɵɯ�ɫɜɹɡɟɣ�ɩɨ�ɬɨɤɭ�

ɢ ɫɧɢɡɢɬɶ� ɢɥɢ� ɩɨɥɧɨɫɬɶɸ� ɢɡɛɟɠɚɬɶ� ɜɜɨɞɚ ɝɪɚɮɢɤɨɜ� ɜɪɟɦɟɧɧɨɝɨ� ɨɬɤɥɸɱɟɧɢɹ� ɩɨ�

ɬɪɟɛɥɟɧɢɹ��ɤɨɬɨɪɵɟ�ɧɟɨɛɯɨɞɢɦɵ ɩɪɢ�ɧɟɞɨɫɬɚɬɨɱɧɨɣ�ɷɮɮɟɤɬɢɜɧɨɫɬɢ�ɞɪɭɝɢɯ�ɦɟɬɨ�

ɞɨɜ�ɪɚɡɝɪɭɡɤɢ�ɫɢɫɬɟɦɧɵɯ�ɥɢɧɢɣ�

ɋɭɬɶ� ɩɪɟɞɥɚɝɚɟɦɨɝɨ ɪɟɲɟɧɢɹ� ɡɚɤɥɸɱɚɟɬɫɹ� ɜ� ɫɧɢɠɟɧɢɢ�ɧɚɩɪɹɠɟɧɢɹ� ɜ� ɭɡɥɚɯ�

ɧɚɝɪɭɡɤɢ�ɢɡɨɥɢɪɨɜɚɧɧɨɣ�ɷɧɟɪɝɨɫɢɫɬɟɦɵ�ɫ�ɰɟɥɶɸ�ɫɧɢɠɟɧɢɹ�ɩɨɬɪɟɛɥɟɧɢɹ�ɚɤɬɢɜɧɨɣ�

ɢ ɪɟɚɤɬɢɜɧɨɣ�ɦɨɳɧɨɫɬɢ�ɭɡɥɨɜ�ɧɚɝɪɭɡɤɢ�ɜ�ɫɨɨɬɜɟɬɫɬɜɢɢ�ɫ�ɢɯ ɫɬɚɬɢɱɟɫɤɢɦɢ�ɯɚɪɚɤɬɟ�

ɪɢɫɬɢɤɚɦɢ�ɩɨ�ɧɚɩɪɹɠɟɧɢɸ��ɗɬɨ��ɜ�ɫɜɨɸ�ɨɱɟɪɟɞɶ��ɩɪɢɜɟɞɟɬ�ɤ�ɫɧɢɠɟɧɢɸ�ɩɨɬɪɟɛɥɟ�

ɧɢɹ�ɦɨɳɧɨɫɬɢ�ɜɫɟɣ�ɷɧɟɪɝɨɫɢɫɬɟɦɨɣ��ɱɬɨ�ɩɪɢ� FRQVW3ɝɟɧ  ɢ� FRQVW8ɫɜɹɡɢ ɫɨɨɬɜɟɬ�

ɫɬɜɭɟɬ� ɫɧɢɠɟɧɢɸ� ɩɟɪɟɬɨɤɚ� ɚɤɬɢɜɧɨɣ� ɦɨɳɧɨɫɬɢ� ɜ� ɤɨɧɬɪɨɥɢɪɭɟɦɨɦ� ɫɟɱɟɧɢɢ��

ɚ ɡɧɚɱɢɬ� ɢ� ɫɧɢɠɟɧɢɸ� ɡɧɚɱɟɧɢɹ� ɬɨɤɚ�� ɩɪɨɬɟɤɚɸɳɟɝɨ�ɩɨ� ɷɥɟɦɟɧɬɚɦ�ɞɚɧɧɨɝɨ� ɫɟɱɟ�

ɧɢɹ�

Ɋɟɲɟɧɢɟ�ɨ�ɩɪɢɦɟɧɟɧɢɢ�ɪɚɡɝɪɭɡɤɢ�ɫɢɫɬɟɦɧɵɯ�ɫɜɹɡɟɣ��ɚ�ɬɚɤɠɟ�ɜɵɛɨɪ� ɨɩɟɪɚ�

ɬɢɜɧɵɯ�ɤɨɦɚɧɞ�ɞɨɥɠɧɵ ɨɫɭɳɟɫɬɜɥɹɬɶɫɹ�ɞɢɫɩɟɬɱɟɪɫɤɢɦ�ɩɟɪɫɨɧɚɥɨɦ�ɨɪɝɚɧɢɡɚɰɢɢ��

ɨɫɭɳɟɫɬɜɥɹɸɳɟɣ�ɤɨɧɬɪɨɥɶ�ɢ�ɭɩɪɚɜɥɟɧɢɟ�ɪɟɠɢɦɨɦ�ɟɞɢɧɨɣ�ɷɧɟɪɝɨɫɢɫɬɟɦɵ��ɢɫɯɨɞɹ�

ɢɡ� ɞɚɧɧɵɯ� ɬɟɥɟɦɟɬɪɢɢ�� ɩɨɥɭɱɟɧɧɵɯ� ɩɨ� ɫɩɟɰɢɚɥɶɧɵɦ� ɤɚɧɚɥɚɦ� ɫɜɹɡɢ�� Ʉɨɧɤɪɟɬɧɨ�

ɭɫɥɨɜɢɟɦ�ɩɪɢɦɟɧɟɧɢɹ�ɞɚɧɧɨɝɨ� ɫɩɨɫɨɛɚ� ɹɜɥɹɟɬɫɹ� ɩɪɟɜɵɲɟɧɢɟ� ɬɨɤɨɜɨɣ�ɧɚɝɪɭɡɤɨɣ

ɥɢɧɢɢ� ɧɟɤɨɬɨɪɨɝɨ� ɡɧɚɱɟɧɢɹ�� ɨɩɪɟɞɟɥɟɧɧɨɝɨ� ɞɥɹ� ɤɚɠɞɨɣ� ɥɢɧɢɢ �� ɝɪɭɩɩɵ� ɥɢɧɢɣ�

ɜ ɡɚɜɢɫɢɦɨɫɬɢ�ɨɬ�ɧɚɢɛɨɥɟɟ�ɯɚɪɚɤɬɟɪɧɵɯ�ɪɟɠɢɦɧɵɯ�ɫɢɬɭɚɰɢɣ�

ɋɤɨɪɨɫɬɶ�ɫɧɢɠɟɧɢɹ�ɡɚɝɪɭɡɤɢ�ɫɢɫɬɟɦɧɵɯ�ɫɜɹɡɟɣ�ɡɚɜɢɫɢɬ�ɨɬ�ɜɪɟɦɟɧɢ�ɜɵɩɨɥ�

ɧɟɧɢɹ� ɜɵɛɪɚɧɧɵɯ� ɨɩɟɪɚɬɢɜɧɵɦ� ɩɟɪɫɨɧɚɥɨɦ ɨɩɟɪɚɬɢɜɧɵɯ� ɤɨɦɚɧɞ�� ȿɫɥɢ� ɞɥɹ� ɫɢ�

ɫɬɟɦ� ɚɜɬɨɦɚɬɢɱɟɫɤɨɝɨ� ɪɟɝɭɥɢɪɨɜɚɧɢɹ� ɜɨɡɛɭɠɞɟɧɢɹ� ɝɟɧɟɪɚɬɨɪɨɜ� ɫɬɚɧɰɢɣ� ɜɪɟɦɹ�

ɢɡɦɟɧɟɧɢɹ� ɭɫɬɚɜɨɤ� ɫɨɫɬɚɜɥɹɟɬ� ɞɨɥɢ� ɫɟɤɭɧɞɵ�� ɬɨ� ɞɥɹ� ɩɟɪɟɤɥɸɱɟɧɢɹ� ɨɬɩɚɟɤ� Ɋɉɇ�
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ɬɪɚɧɫɮɨɪɦɚɬɨɪɨɜ�ɦɨɠɟɬ�ɩɨɬɪɟɛɨɜɚɬɶɫɹ�ɧɚ�ɩɨɪɹɞɨɤ�ɛɨɥɶɲɟ�ɜɪɟɦɟɧɢ ɜ�ɡɚɜɢɫɢɦɨɫɬɢ�

ɨɬ� ɬɢɩɚ� ɢɫɩɨɥɶɡɭɟɦɨɝɨ� ɨɛɨɪɭɞɨɜɚɧɢɹ� ɇɚɩɪɢɦɟɪ� ɫɨɝɥɚɫɧɨ ɪɟɝɥɚɦɟɧɬɢɪɭɸɳɢɦ�

ɞɨɤɭɦɟɧɬɚɦ� >��@ ɜɪɟɦɹ�ɩɟɪɟɤɥɸɱɟɧɢɹ�ɨɬɩɚɣɤɢ ɭɫɬɪɨɣɫɬɜɚ�Ɋɉɇ ɧɚ�ɨɞɧɭ� ɫɬɭɩɟɧɶ�

ɫɨɫɬɚɜɥɹɟɬ�����ɫ��Ɉɞɧɚɤɨ�ɜɜɢɞɭ�ɫɩɟɰɢɮɢɤɢ�ɨɩɟɪɚɬɢɜɧɵɯ�ɩɟɪɟɤɥɸɱɟɧɢɣ�ɜɪɟɦɹ��ɡɚ�

ɬɪɚɱɟɧɧɨɟ ɧɚ�ɜɜɨɞ�ɞɚɧɧɨɣ ɨɩɟɪɚɬɢɜɧɨɣ�ɤɨɦɚɧɞɵ� ɛɭɞɟɬ�ɡɧɚɱɢɬɟɥɶɧɨ�ɛɨɥɶɲɟ�ɜɜɢɞɭ

ɞɨɩɨɥɧɢɬɟɥɶɧɵɯ�ɡɚɬɪɚɬ�ɜɪɟɦɟɧɢ��

± ɧɚ�ɮɨɪɦɢɪɨɜɚɧɢɟ�ɤɨɦɚɧɞɵ�ɞɢɫɩɟɬɱɟɪɫɤɢɦ�ɩɟɪɫɨɧɚɥɨɦ��

± ɧɚ�ɩɟɪɟɞɚɱɭ ɤɨɦɚɧɞɵ�ɧɢɠɟɫɬɨɹɳɟɦɭ�ɨɩɟɪɚɬɢɜɧɨɦɭ�ɩɟɪɫɨɧɚɥɭ��

± ɧɚ�ɜɵɩɨɥɧɟɧɢɟ�ɩɨɥɭɱɟɧɧɨɣ�ɤɨɦɚɧɞɵ�ɩɟɪɫɨɧɚɥɨɦ�ɨɛɴɟɤɬɨɜ�ɷɧɟɪɝɟɬɢɤɢ��

± ɧɚ�ɭɜɟɞɨɦɥɟɧɢɟ�ɞɢɫɩɟɬɱɟɪɫɤɨɝɨ�ɩɟɪɫɨɧɚɥɚ�ɨ�ɜɵɩɨɥɧɟɧɢɢ�ɞɚɧɧɨɣ�ɤɨɦɚɧɞɵ��

Ɍɚɤɠɟ� ɧɚ� ɜɪɟɦɹ� ɛɭɞɟɬ� ɨɤɚɡɵɜɚɟɬ� ɜɥɢɹɧɢɟ� ɝɥɭɛɢɧɚ� ɢɡɦɟɧɟɧɢɹ� ɧɚɩɪɹɠɟɧɢɹ�

ɬ� ɤ��ɩɪɢ�ɡɧɚɱɢɬɟɥɶɧɨɦ�ɫɧɢɠɟɧɢɢ�ɧɚɩɪɹɠɟɧɢɹ�ɧɟɨɛɯɨɞɢɦɨ�ɫɨɜɟɪɲɢɬɶ�ɩɟɪɟɤɥɸɱɟ�

ɧɢɟ�ɧɚ�ɧɟɫɤɨɥɶɤɨ�ɫɬɭɩɟɧɟɣ�

ɉɟɪɢɨɞ��ɧɚ�ɜɪɟɦɹ�ɤɨɬɨɪɨɝɨ�ɛɭɞɟɬ�ɢɫɩɨɥɶɡɨɜɚɬɶɫɹ�ɞɚɧɧɨɟ�ɦɟɪɨɩɪɢɹɬɢɟ��ɨɛɭ�

ɫɥɚɜɥɢɜɚɟɬɫɹ�ɢɧɢɰɢɢɪɭɸɳɢɦ�ɫɨɛɵɬɢɟɦ��ɚ�ɬɚɤɠɟ�ɜɟɥɢɱɢɧɨɣ�ɧɟɨɛɯɨɞɢɦɨɝɨ�ɫɧɢɠɟ�

ɧɢɹ�ɧɚɩɪɹɠɟɧɢɹ�ɜ�ɷɧɟɪɝɨɫɢɫɬɟɦɟ��ɉɪɢ�ɢɡɦɟɧɟɧɢɢ�ɧɚɩɪɹɠɟɧɢɹ�ɜ�ɞɢɚɩɚɡɨɧɟ�ɧɢɠɧɟ�

ɝɨ�ɢ�ɜɟɪɯɧɟɝɨ�ɩɪɟɞɭɩɪɟɞɢɬɟɥɶɧɨɝɨ�ɩɪɟɞɟɥɚ�ɜɪɟɦɹ�ɫɭɳɟɫɬɜɨɜɚɧɢɹ�ɞɚɧɧɨɝɨ�ɪɟɠɢɦɚ

ɜ ɫɨɨɬɜɟɬɫɬɜɢɢ�ɫ�ɧɨɪɦɚɬɢɜɧɵɦɢ�ɞɨɤɭɦɟɧɬɚɦɢ�>�@ ɧɟ�ɨɝɪɚɧɢɱɢɜɚɟɬɫɹ��ȼ�ɫɥɭɱɚɟ�ɢɡ�

ɦɟɧɟɧɢɹ�ɧɚɩɪɹɠɟɧɢɹ�ɜ�ɞɢɚɩɚɡɨɧɟ�ɦɢɧɢɦɚɥɶɧɨ�ɢ�ɦɚɤɫɢɦɚɥɶɧɨ�ɞɨɩɭɫɬɢɦɵɯ�ɡɧɚɱɟ�

ɧɢɣ� ɫɭɳɟɫɬɜɨɜɚɧɢɟ� ɬɚɤɨɝɨ� ɪɟɠɢɦɚ� ɨɝɪɚɧɢɱɢɜɚɟɬɫɹ� ɜɪɟɦɟɧɟɦ� ɫɭɳɟɫɬɜɨɜɚɧɢɹ�ɩɨ�

ɫɥɟɚɜɚɪɢɣɧɨɝɨ�ɢ�ɭɬɹɠɟɥɟɧɧɨɝɨ�ɪɟɠɢɦɚ��ȼ�ɞɚɧɧɵɯ�ɪɟɠɢɦɚɯ�ɞɨɩɭɫɤɚɟɬɫɹ�ɨɬɤɥɨɧɟ�

ɧɢɟ�ɨɞɧɨɝɨ�ɩɚɪɚɦɟɬɪɚ�ɨɬ�ɧɨɪɦɚɥɶɧɨ�ɞɨɩɭɫɬɢɦɵɯ�ɡɧɚɱɟɧɢɣ��ɧɨ�ɧɟ�ɧɢɠɟ�ɚɜɚɪɢɣɧɨ

ɞɨɩɭɫɬɢɦɵɯ��ɉɪɢ� ɷɬɨ� ɜɪɟɦɹ� ɫɭɳɟɫɬɜɨɜɚɧɢɹ�ɞɚɧɧɵɯ�ɪɟɠɢɦɨɜ�ɫɨɫɬɚɜɥɹɟɬ����ɢ����

ɦɢɧ�ɫɨɨɬɜɟɬɫɬɜɟɧɧɨ��ɱɬɨ�ɜ�ɫɭɦɦɟ�ɞɚɟɬ����ɦɢɧ >�@�

ɉɪɟɞɥɚɝɚɟɦɵɣ�ɜɚɪɢɚɧɬ�ɨɩɟɪɚɬɢɜɧɨɣ�ɪɚɡɝɪɭɡɤɢ�ɦɟɠɫɢɫɬɟɦɧɨɣ�ɫɜɹɡɢ ɩɪɟɞɥɚ�

ɝɚɟɬɫɹ� ɢɫɩɨɥɶɡɨɜɚɬɶ� ɜ� ɫɥɭɱɚɟ� ɧɟɞɨɫɬɚɬɨɱɧɨɣ� ɷɮɮɟɤɬɢɜɧɨɫɬɢ� ɞɪɭɝɢɯ� ɛɵɫɬɪɨɞɟɣ�

ɫɬɜɭɸɳɢɯ�ɦɟɪɨɩɪɢɹɬɢɣ�ɩɨ�ɪɚɡɝɪɭɡɤɟ�ɫɢɫɬɟɦɧɵɯ�ɫɜɹɡɟɣ��ɧɟ�ɫɜɹɡɚɧɧɵɯ�ɫ�ɨɝɪɚɧɢɱɟ�

ɧɢɟɦ� ɷɥɟɤɬɪɨɫɧɚɛɠɟɧɢɹ� ɩɨɬɪɟɛɢɬɟɥɟɣ�� ɉɪɢ� ɷɬɨɦ� ɢɟɪɚɪɯɢɹ� ɦɟɪɨɩɪɢɹɬɢɹ� ɩɨ� ɪɚɡ�

ɝɪɭɡɤɟ�ɫɢɫɬɟɦɧɵɯ�ɫɜɹɡɟɣ�ɛɭɞɟɬ�ɢɦɟɬɶ�ɫɥɟɞɭɸɳɢɣ�ɜɢɞ�
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± ɡɚɝɪɭɡɤɚ�ɩɨ�ɚɤɬɢɜɧɨɣ�ɦɨɳɧɨɫɬɢ�ɝɟɧɟɪɚɬɨɪɨɜ�ɷɥɟɤɬɪɨɫɬɚɧɰɢɣ�ɞɟɮɢɰɢɬɧɨɣ�

ɷɧɟɪɝɨɫɢɫɬɟɦɵ��ɜ�ɬɨɦ�ɱɢɫɥɟ�ɢɫɩɨɥɶɡɨɜɚɧɢɟ�ɚɜɚɪɢɣɧɵɯ�ɩɟɪɟɝɪɭɡɨɤ�ɝɟɧɟɪɢɪɭɸɳɟɝɨ�

ɨɛɨɪɭɞɨɜɚɧɢɹ��ɢ�ɪɚɡɝɪɭɡɤɚ�ɝɟɧɟɪɚɬɨɪɨɜ�ɫɬɚɧɰɢɣ�ɜ�ɩɟɪɟɞɚɸɳɟɣ�ɷɧɟɪɝɨɫɢɫɬɟɦɟ�

± ɩɟɪɟɪɚɫɩɪɟɞɟɥɟɧɢɟ� ɩɟɪɟɬɨɤɨɜ� ɚɤɬɢɜɧɨɣ� ɦɨɳɧɨɫɬɢ ɩɭɬɟɦ� ɢɡɦɟɧɟɧɢɹ�

ɬɨɩɨɥɨɝɢɢ�ɫɟɬɢ�

± ɫɧɢɠɟɧɢɟ�ɧɚɩɪɹɠɟɧɢɹ�ɜ�ɫɟɬɢ�ɧɟ�ɧɢɠɟ�ɦɢɧɢɦɚɥɶɧɨ�ɞɨɩɭɫɬɢɦɨɝɨ�ɡɧɚɱɟɧɢɹ�

ɫ ɤɨɧɬɪɨɥɟɦ�ɪɹɞɚ�ɨɝɪɚɧɢɱɟɧɢɣ�

± ɜɜɨɞ�ɜɪɟɦɟɧɧɵɯ�ɨɬɤɥɸɱɟɧɢɣ�ɩɨɬɪɟɛɥɟɧɢɹ�

Ɂɚɞɚɱɚ� ɪɚɡɝɪɭɡɤɢ� ɫɢɫɬɟɦɧɵɯ� ɫɜɹɡɟɣ�ɩɭɬɟɦ� ɜɜɨɞɚ� ɪɟɠɢɦɚ� ɩɨɧɢɠɟɧɧɵɯ�

ɧɚɩɪɹɠɟɧɢɣ

ȿɳɟ�ɨɞɧɢɦ�ɜɚɪɢɚɧɬɨɦ�ɢɫɩɨɥɶɡɨɜɚɧɢɹ�Ɋɗɇɇ�ɞɥɹ�ɪɚɡɝɪɭɡɤɢ�ɫɢɫɬɟɦɧɵɯ�ɫɜɹ�

ɡɟɣ� ɹɜɥɹɟɬɫɹ� ɜɜɨɞ� ɪɟɠɢɦɚ� ɩɨɧɢɠɟɧɧɵɯ� ɧɚɩɪɹɠɟɧɢɣ� ɜ� ɷɧɟɪɝɨɫɢɫɬɟɦɟ� ɧɚ ɩɟɪɢɨɞ�

ɪɟɠɢɦɚ� ɩɨɜɵɲɟɧɧɨɣ� ɝɨɬɨɜɧɨɫɬɢ� �ɪɟɠɢɦɚ� ɜɵɫɨɤɢɯ� ɪɢɫɤɨɜ��� ɤɨɬɨɪɵɣ� ɩɨɡɜɨɥɢɬ�

ɫɧɢɡɢɬɶ� ɨɛɴɟɦɵ� ɜɜɨɞɚ� ɝɪɚɮɢɤɨɜ� ɚɜɚɪɢɣɧɨɝɨ� ɨɝɪɚɧɢɱɟɧɢɹ� ɪɟɠɢɦɚ� ɩɨɬɪɟɛɥɟɧɢɹ�

ɷɥɟɤɬɪɢɱɟɫɤɨɣ�ɷɧɟɪɝɢɢ��Ⱦɚɧɧɚɹ�ɡɚɞɚɱɚ��ɬɚɤ ɠɟ ɤɚɤ�ɢ�ɟɟ�ɪɟɲɟɧɢɟ��ɦɚɥɨ�ɨɬɥɢɱɚɟɬɫɹ�

ɨɬ�ɜɵɲɟɨɩɢɫɚɧɧɨɣ� ɡɚ�ɢɫɤɥɸɱɟɧɢɟɦ�ɪɚɫɫɦɚɬɪɢɜɚɟɦɵɯ�ɜɪɟɦɟɧɧɵɯ�ɢɧɬɟɪɜɚɥɨɜ��ȿɫ�

ɥɢ�ɪɚɧɟɟ�ɪɟɱɶ�ɲɥɚ�ɨ�ɜɪɟɦɟɧɧɵɯ�ɪɚɦɤɚɯ�ɩɨɪɹɞɤɚ�ɞɟɫɹɬɤɨɜ�ɦɢɧɭɬ��ɬɨ�ɡɞɟɫɶ�ɪɚɫɫɦɚɬ�

ɪɢɜɚɟɬɫɹ ɡɚɞɚɱɚ� ɩɥɚɧɢɪɨɜɚɧɢɹ� ɷɥɟɤɬɪɨɷɧɟɪɝɟɬɢɱɟɫɤɨɝɨ� ɪɟɠɢɦɚ ɢ� ɭɩɪɚɜɥɟɧɢɹ�ɢɦ�

ɜ ɪɚɦɤɚɯ�ɧɟɫɤɨɥɶɤɢɯ�ɱɚɫɨɜ�ɢ�ɞɟɫɹɬɤɨɜ�ɱɚɫɨɜ��ɱɬɨ�ɫɧɢɠɚɟɬ�ɬɪɟɛɨɜɚɧɢɹ�ɤ�ɫɤɨɪɨɫɬɢ�

ɜɵɩɨɥɧɟɧɢɹ�ɨɩɟɪɚɬɢɜɧɵɯ�ɤɨɦɚɧɞ��ɗɬɨ��ɜ�ɫɜɨɸ�ɨɱɟɪɟɞɶ��ɩɨɡɜɨɥɹɟɬ�ɪɚɫɲɢɪɢɬɶ�ɚɪ�

ɫɟɧɚɥ�ɫɪɟɞɫɬɜ ɩɨ�ɫɧɢɠɟɧɢɸ�ɧɚɩɪɹɠɟɧɢɹ�ɜ�ɪɚɫɫɦɚɬɪɢɜɚɟɦɨɣ�ɱɚɫɬɢ�ɷɧɟɪɝɨɫɢɫɬɟɦɵ�

ȼ�ɞɚɧɧɨɦ�ɫɥɭɱɚɟ ɢɧɢɰɢɚɬɨɪɨɦ�ɜɜɨɞɚ�ɪɟɠɢɦɚ�ɩɨɧɢɠɟɧɧɵɯ�ɧɚɩɪɹɠɟɧɢɣ�ɹɜ�

ɥɹɟɬɫɹ�ɧɟ�ɧɟɩɨɫɪɟɞɫɬɜɟɧɧɨɟ�ɩɪɟɜɵɲɟɧɢɟ� ɡɚɝɪɭɡɤɢ� ɫɢɫɬɟɦɧɵɯ�ɥɢɧɢɣ�ɜɵɲɟ�ɨɩɪɟ�

ɞɟɥɟɧɧɨɝɨ�ɡɧɚɱɟɧɢɹ��ɚ�ɩɪɨɝɧɨɡ�ɧɚ�ɭɜɟɥɢɱɟɧɧɨɟ�ɷɥɟɤɬɪɨɩɨɬɪɟɛɥɟɧɢɟ�ɢ�ɜɵɡɜɚɧɧɭɸ�

ɷɬɢɦ� ɜɨɡɦɨɠɧɭɸ�ɩɟɪɟɝɪɭɡɤɭ� ɫɢɫɬɟɦɧɵɯ� ɫɜɹɡɟɣ��ȼ� ɷɬɨɦ� ɫɥɭɱɚɟ� ɩɪɢ�ɩɨɫɬɭɩɥɟɧɢɢ�

ɢɧɮɨɪɦɚɰɢɢ�ɨ�ɬɨɦ��ɱɬɨ�ɨɠɢɞɚɟɬɫɹ�ɩɨɜɵɲɟɧɧɨɟ�ɩɨɬɪɟɛɥɟɧɢɟ�ɦɨɳɧɨɫɬɢ�ɢɡɨɥɢɪɨ�

ɜɚɧɧɨɣ� ɷɧɟɪɝɨɫɢɫɬɟɦɨɣ� ɢ� ɫɬɚɧɨɜɢɬɫɹ� ɜɨɡɦɨɠɧɨɣ ɩɟɪɟɝɪɭɡɤɚ� ɫɢɫɬɟɦɧɵɯ� ɫɜɹɡɟɣ��

ɩɟɪɫɨɧɚɥɨɦ� ɫɥɭɠɛɵ� ɷɥɟɤɬɪɢɱɟɫɤɢɯ� ɪɟɠɢɦɨɜ� ɩɪɨɫɱɢɬɵɜɚɟɬɫɹ� ɫɨɨɬɜɟɬɫɬɜɭɸɳɢɣ�

ɪɟɠɢɦ��ɜ�ɤɨɬɨɪɨɦ�ɛɭɞɟɬ�ɞɨɫɬɢɝɚɬɶɫɹ�ɦɢɧɢɦɭɦ�ɩɨɬɪɟɛɥɟɧɢɹ�ɚɤɬɢɜɧɨɣ�ɢ�ɪɟɚɤɬɢɜ�

ɧɨɣ�ɦɨɳɧɨɫɬɢ�ɩɪɢ�ɜɵɩɨɥɧɟɧɢɢ�ɜɫɟɯ�ɨɝɪɚɧɢɱɟɧɢɣ��ɇɚ�ɨɫɧɨɜɚɧɢɢ�ɩɨɥɭɱɟɧɧɵɯ�ɪɟ�
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ɡɭɥɶɬɚɬɨɜ� ɞɢɫɩɟɬɱɟɪɫɤɢɦ�ɩɟɪɫɨɧɚɥɨɦ�ɩɨɫɪɟɞɫɬɜɨɦ� ɜɵɞɚɱɢ� ɫɨɨɬɜɟɬɫɬɜɭɸɳɢɯ�ɤɨ�

ɦɚɧɞ� ɩɨɞɝɨɬɚɜɥɢɜɚɟɬɫɹ� ɪɟɠɢɦ�� ɩɪɢ� ɤɨɬɨɪɨɦ� ɷɧɟɪɝɨɫɢɫɬɟɦɚ� ɛɭɞɟɬ� ɮɭɧɤɰɢɨɧɢɪɨ�

ɜɚɬɶ�ɧɚ�ɩɨɧɢɠɟɧɧɨɦ�ɧɚɩɪɹɠɟɧɢɢ��

Ⱦɚɧɧɵɣ� ɜɚɪɢɚɧɬ� ɞɟɣɫɬɜɢɣ� ɦɨɝ� ɛɵɬɶ� ɢɫɩɨɥɶɡɨɜɚɧ� ɜ�Ɇɨɫɤɨɜɫɤɨɣ� ɷɧɟɪɝɨɫɢ�

ɫɬɟɦɟ�ɜ������ɝ���ɤɨɝɞɚ�ɧɚ�ɩɟɪɢɨɞ�ɡɢɦɧɢɯ�ɯɨɥɨɞɨɜ�ɧɚ�ɞɜɟ�ɧɟɞɟɥɢ�ɜɜɨɞɢɥɢɫɶ�ɨɝɪɚɧɢ�

ɱɟɧɢɹ�ɨɛɴɟɦɨɦ�����Ɇȼɬ��

ɋɩɨɫɨɛɵ ɫɧɢɠɟɧɢɹ�ɧɚɩɪɹɠɟɧɢɹ

ɇɚɩɪɹɠɟɧɢɟ�ɜ�ɞɟɮɢɰɢɬɧɨɣ�ɷɧɟɪɝɨɫɢɫɬɟɦɟ�ɦɨɠɧɨ�ɫɧɢɡɢɬɶ�ɪɚɡɥɢɱɧɵɦɢ�ɫɩɨ�

ɫɨɛɚɦɢ��ȼɵɛɨɪ�ɬɨɣ ɢɥɢ�ɢɧɨɣ�ɨɩɟɪɚɬɢɜɧɨɣ�ɤɨɦɚɧɞɵ�ɡɚɜɢɫɢɬ�ɨɬ�ɬɪɟɛɨɜɚɧɢɣ��ɩɪɟɞɴ�

ɹɜɥɹɟɦɵɯ�ɤ�ɪɟɚɥɢɡɭɟɦɵɦ�ɩɪɨɬɢɜɨɚɜɚɪɢɣɧɵɦ�ɦɟɪɨɩɪɢɹɬɢɹɦ�

± ɛɵɫɬɪɨɞɟɣɫɬɜɢɟ ± ɜ�ɞɚɧɧɨɣ�ɪɚɛɨɬɟ�ɩɨɞ�ɛɵɫɬɪɨɞɟɣɫɬɜɢɟɦ�ɩɨɧɢɦɚɟɬɫɹ�ɜɪɟ�

ɦɹ�� ɤɨɬɨɪɨɟ� ɩɪɨɣɞɟɬ� ɫ� ɦɨɦɟɧɬɚ� ɜɵɞɚɱɢ� ɨɩɟɪɚɬɢɜɧɨɣ� ɤɨɦɚɧɞɵ� ɞɨ� ɞɨɫɬɢɠɟɧɢɹ�

ɩɪɟɞɩɨɥɚɝɚɟɦɨɝɨ�ɷɮɮɟɤɬɚ�ɜ�ɫɟɬɢ�

± ɷɮɮɟɤɬɢɜɧɨɫɬɶ ± ɜ� ɞɚɧɧɨɦ� ɫɥɭɱɚɟ� ɩɨɞ� ɷɮɮɟɤɬɢɜɧɨɫɬɶɸ�ɩɨɞɪɚɡɭɦɟɜɚɟɬɫɹ�

ɝɥɭɛɢɧɚ�ɫɧɢɠɟɧɢɹ�ɧɚɩɪɹɠɟɧɢɹ�ɜ�ɫɟɬɢ��ɉɪɢ�ɷɬɨɦ�ɷɮɮɟɤɬɢɜɧɨɫɬɶ�ɨɞɧɨɝɨ�ɢ�ɬɨɝɨ�ɠɟ�

ɫɩɨɫɨɛɚ�ɫɧɢɠɟɧɢɹ��ɩɪɢɦɟɧɟɧɧɨɝɨ�ɞɥɹ�ɪɚɡɧɵɯ�ɭɡɥɨɜ�ɫɟɬɢ� ɦɨɠɟɬ�ɫɭɳɟɫɬɜɟɧɧɨ�ɪɚɡ�

ɥɢɱɚɬɶɫɹ��

ɉɟɪɜɵɣ�ɪɚɫɫɦɚɬɪɢɜɚɟɦɵɣ� ɫɩɨɫɨɛ� ɡɚɤɥɸɱɚɟɬɫɹ� ɜ� ɭɦɟɧɶɲɟɧɢɹ� ɬɨɤɚ� ɜɨɡɛɭɠ�

ɞɟɧɢɹ� ɝɟɧɟɪɚɬɨɪɨɜ� ɫɬɚɧɰɢɣ ɜ, ɞɟɮɢɰɢɬɧɨɣ ɷɧɟɪɝɨɫɢɫɬɟɦɵ�� ɱɬɨ� ɩɪɢɜɟɞɟɬ�

ɤ ɭɦɟɧɶɲɟɧɢɸ� ɜɵɞɚɜɚɟɦɨɣ� ɫɬɚɧɰɢɟɣ� ɪɟɚɤɬɢɜɧɨɣ� ɦɨɳɧɨɫɬɢ ɝɟɧ4 ɢ� ɭɦɟɧɶɲɟɧɢɸ�

ɡɚɞɚɧɧɨɝɨ� ɧɚɩɪɹɠɟɧɢɹ� ɡɞ8 ɧɚ� ɲɢɧɚɯ� ɜɵɫɨɤɨɝɨ� ɧɚɩɪɹɠɟɧɢɹ� ɫɬɚɧɰɢɢ�� ɋɧɢɠɟɧɢɟ�

ɧɚɩɪɹɠɟɧɢɹ�ɧɚ�ɲɢɧɚɯ�ɫɬɚɧɰɢɢ�ɩɪɢɜɟɞɟɬ�ɤ�ɪɚɜɧɨɦɟɪɧɨɦɭ�ɫɧɢɠɟɧɢɸ�ɧɚɩɪɹɠɟɧɢɹ�

ɜ ɩɪɢɥɟɝɚɸɳɟɣ�ɫɟɬɢ��ɉɪɢɱɟɦ�ɜ�ɫɟɬɹɯ�ɫɨ�ɫɥɨɠɧɨɣ�ɫɬɪɭɤɬɭɪɨɣ�� ɝɞɟ�ɭɡɥɵ�ɧɚɝɪɭɡɤɢ�

ɩɨɥɭɱɚɸɬ� ɩɢɬɚɧɢɟ� ɢɡ� ɧɟɫɤɨɥɶɤɢɯ�ɢɫɬɨɱɧɢɤɨɜ�� ɧɚɢɛɨɥɶɲɚɹ� ɷɮɮɟɤɬɢɜɧɨɫɬɶ� ɛɭɞɟɬ�

ɞɨɫɬɢɝɚɬɶɫɹ�ɞɥɹ�ɛɥɢɡɥɟɠɚɳɢɯ�ɭɡɥɨɜ�ɧɚɝɪɭɡɤɢ�

ɉɪɢ�ɷɬɨɦ�ɫɬɨɢɬ�ɭɱɟɫɬɶ��ɱɬɨ�ɜɵɡɜɚɧɧɨɟ�ɫɧɢɠɟɧɢɟɦ�ɧɚɩɪɹɠɟɧɢɹ�ɩɟɪɟɪɚɫɩɪɟ�

ɞɟɥɟɧɢɟ�ɩɟɪɟɬɨɤɨɜ� ɪɟɚɤɬɢɜɧɨɣ�ɦɨɳɧɨɫɬɢ�ɦɨɠɟɬ�ɩɪɢɜɟɫɬɢ� ɤ� ɡɚɝɪɭɡɤɟ� ɫɢɫɬɟɦɧɵɯ�

ɫɜɹɡɟɣ�ɩɨ�ɪɟɚɤɬɢɜɧɨɣ� ɫɨɫɬɚɜɥɹɸɳɟɣ�ɢ�ɩɨɥɧɨɫɬɶɸ�ɧɢɜɟɥɢɪɨɜɚɬɶ�ɩɨɥɨɠɢɬɟɥɶɧɵɣ�

Ɋɗɇɇ��Ɍɚɤɠɟ�ɩɪɢ�ɝɥɭɛɨɤɨɦ�ɫɧɢɠɟɧɢɢ�ɧɚɩɪɹɠɟɧɢɹ�ɫɬɚɧɨɜɢɬɫɹ�ɜɨɡɦɨɠɧɵɦ�ɩɟɪɟ�
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ɯɨɞ�ɝɟɧɟɪɚɬɨɪɨɜ�ɫɬɚɧɰɢɢ�ɜ�ɪɟɠɢɦ�ɩɨɬɪɟɛɥɟɧɢɹ�ɪɟɚɤɬɢɜɧɨɣ�ɦɨɳɧɨɫɬɢ��

Ⱦɚɧɧɵɣ� ɫɩɨɫɨɛ� ɨɬɥɢɱɚɟɬɫɹ� ɜɵɫɨɤɢɦɢ� ɩɨɤɚɡɚɬɟɥɹɦɢ� ɛɵɫɬɪɨɞɟɣɫɬɜɢɹ� ɢ� ɷɮ�

ɮɟɤɬɢɜɧɨɫɬɢ�ɞɥɹ�ɛɥɢɡɥɟɠɚɳɢɯ�ɭɡɥɨɜ�ɧɚɝɪɭɡɤɢ��

Ɍɚɤɠɟ�ɧɚɩɪɹɠɟɧɢɟ�ɧɚ�ɲɢɧɚɯ�ɫɬɚɧɰɢɢ�ɦɨɠɧɨ�ɢɡɦɟɧɢɬɶ�ɩɭɬɟɦ�ɩɟɪɟɤɥɸɱɟɧɢɹ�

ɨɬɩɚɟɤ�ɝɟɧɟɪɚɬɨɪɧɵɯ�ɬɪɚɧɫɮɨɪɦɚɬɨɪɨɜ��ɤɨɬɨɪɵɟ�ɨɛɟɫɩɟɱɢɜɚɸɬ�ɫɜɹɡɶ�ɝɟɧɟɪɚɬɨɪɨɜ�

ɫɬɚɧɰɢɢ�ɫ�ɲɢɧɚɦɢ�ɜɵɫɨɤɨɝɨ�ɧɚɩɪɹɠɟɧɢɹ�ɪɚɫɩɪɟɞɟɥɢɬɟɥɶɧɨɝɨ�ɭɫɬɪɨɣɫɬɜɚ�ɫɬɚɧɰɢɢ��

ɉɪɢ� ɷɬɨɦ� ɦɨɠɧɨ� ɢɫɩɨɥɶɡɨɜɚɬɶ� ɤɚɤ� ɜɨɡɦɨɠɧɨɫɬɢ� ɬɨɥɶɤɨ� ɭɫɬɪɨɣɫɬɜɚ� Ɋɉɇ�� ɬɚɤ�

ɢ ɜɨɡɦɨɠɧɨɫɬɢ� ɭɫɬɪɨɣɫɬɜɚ� ɩɟɪɟɤɥɸɱɟɧɢɹ� ɛɟɡ� ɜɨɡɛɭɠɞɟɧɢɹ �ɉȻȼ��� Ȼɵɫɬɪɨɞɟɣ�

ɫɬɜɢɟ�ɞɚɧɧɨɝɨ�ɫɩɨɫɨɛɚ��ɨɫɨɛɟɧɧɨ�ɩɪɢ�ɨɩɟɪɢɪɨɜɚɧɢɢ�ɭɫɬɪɨɣɫɬɜɨɦ�ɉȻȼ��ɛɭɞɟɬ�ɡɧɚ�

ɱɢɬɟɥɶɧɨ�ɧɢɠɟ��ɱɟɦ�ɩɪɢ�ɢɡɦɟɧɟɧɢɢ�ɬɨɤɚ�ɜɨɡɛɭɠɞɟɧɢɹ�ɝɟɧɟɪɚɬɨɪɨɜ��ɨɞɧɚɤɨ�ɩɪɢɦɟ�

ɧɟɧɢɟ�ɞɚɧɧɨɝɨ�ɦɟɬɨɞɚ�ɜɦɟɫɬɟ�ɫ�ɢɡɦɟɧɟɧɢɟɦ�ɬɨɤɚ�ɜɨɡɛɭɠɞɟɧɢɹ�ɝɟɧɟɪɚɬɨɪɨɜ�ɩɨɡɜɨ�

ɥɢɬ�ɭɜɟɥɢɱɢɬɶ�ɝɥɭɛɢɧɭ�ɫɧɢɠɟɧɢɹ�ɧɚɩɪɹɠɟɧɢɹ��ɱɬɨ�ɦɨɠɟɬ�ɛɵɬɶ�ɢɫɩɨɥɶɡɨɜɚɧɨ�ɩɪɢ�

ɜɜɨɞɟ� ɩɪɟɞɥɚɝɚɟɦɨɝɨ� ɜɵɲɟ� ɪɟɠɢɦɚ� ɩɨɧɢɠɟɧɧɵɯ� ɧɚɩɪɹɠɟɧɢɣ�� Ɍɟɦ� ɧɟ�ɦɟɧɟɟ� ɞɥɹ�

ɭɡɥɨɜ� ɧɚɝɪɭɡɤɢ�� ɧɚ� ɧɚɩɪɹɠɟɧɢɟ� ɤɨɬɨɪɵɯ� ɪɟɠɢɦ� ɧɚɩɪɹɠɟɧɢɣ� ɫɬɚɧɰɢɢ� ɨɤɚɡɵɜɚɟɬ�

ɧɟɛɨɥɶɲɨɟ�ɜɥɢɹɧɢɟ��ɧɟɨɛɯɨɞɢɦɨ�ɢɫɩɨɥɶɡɨɜɚɬɶ�ɞɪɭɝɢɟ�ɦɟɬɨɞɵ�ɫɧɢɠɟɧɢɹ�ɧɚɩɪɹɠɟ�

ɧɢɹ��

Ʉ�ɬɚɤɢɦ�ɦɟɬɨɞɚɦ�ɦɨɠɧɨ�ɨɬɧɟɫɬɢ�ɢɡɦɟɧɟɧɢɟ�ɤɨɷɮɮɢɰɢɟɧɬɚ�ɬɪɚɧɫɮɨɪɦɚɰɢɢ�

ɬɪN ɧɚ�ɩɨɞɫɬɚɧɰɢɹɯ�� ɩɨɥɭɱɚɸɳɢɯ�ɩɢɬɚɧɢɟ� ɨɬ� ɫɢɫɬɟɦɧɵɯ�ɥɢɧɢɣ�ɢ�ɨɫɭɳɟɫɬɜɥɹɸ�

ɳɢɯ� ɬɪɚɧɫɮɨɪɦɚɬɨɪɧɭɸ� ɫɜɹɡɶ� ɢɡɨɥɢɪɨɜɚɧɧɨɣ� ɷɧɟɪɝɨɫɢɫɬɟɦɵ� ɫ� ɜɧɟɲɧɟɣ� ɫɟɬɶɸ��

ɉɟɪɟɤɥɸɱɟɧɢɟ�ɞɨɥɠɧɨ�ɨɫɭɳɟɫɬɜɥɹɬɶɫɹ�ɫ�ɩɨɦɨɳɶɸ�ɭɫɬɪɨɣɫɬɜɚ�Ɋɉɇ�ɬɪɚɧɫɮɨɪɦɚ�

ɬɨɪɚ�ɩɪɢ�ɪɟɲɟɧɢɢ�ɡɚɞɚɱ�ɨɩɟɪɚɬɢɜɧɨɝɨ�ɭɩɪɚɜɥɟɧɢɹ�ɢ�ɫ�ɩɨɦɨɳɶɸ�ɭɫɬɪɨɣɫɬɜɚ�ɉȻȼ�

ɩɪɢ�ɪɟɲɟɧɢɢ�ɡɚɞɚɱ�ɩɥɚɧɢɪɨɜɚɧɢɹ�ɷɥɟɤɬɪɨɷɧɟɪɝɟɬɢɱɟɫɤɨɝɨ�ɪɟɠɢɦɚ��ɗɬɨ�ɩɨɡɜɨɥɢɬ�

ɫɧɢɡɢɬɶ�ɧɚɩɪɹɠɟɧɢɟ�ɜ� ɫɟɬɢ�ɞɟɮɢɰɢɬɧɨɣ� ɷɧɟɪɝɨɫɢɫɬɟɦɵ��ɩɪɢɬɨɦ�ɱɬɨ�ɧɚɩɪɹɠɟɧɢɟ�

ɫɢɫɬɟɦɧɨɣ� ɫɜɹɡɢ� ɨɫɬɚɧɟɬɫɹ� ɧɟɢɡɦɟɧɧɵɦ��ɉɪɢ� ɷɬɨɦ� ɧɟɨɛɯɨɞɢɦɨ� ɭɱɟɫɬɶ�� ɱɬɨ� ɟɫɥɢ�

ɭɫɬɚɜɤɢ� ɩɨ� ɧɚɩɪɹɠɟɧɢɸ� ɡɞ8 ɧɚ� ɷɥɟɤɬɪɨɫɬɚɧɰɢɹɯ� ɢɡɨɥɢɪɨɜɚɧɧɨɣ� ɷɧɟɪɝɨɫɢɫɬɟɦɵ�

ɨɫɬɚɧɭɬɫɹ�ɛɟɡ�ɤɨɪɪɟɤɬɢɪɨɜɤɢ��ɬɨ�ɢɡɦɟɧɟɧɢɟ�ɧɚɩɪɹɠɟɧɢɹ�ɧɚ�ɫɢɫɬɟɦɧɵɯ�ɩɨɞɫɬɚɧɰɢ�

ɹɯ� ɦɨɠɟɬ� ɩɪɢɜɟɫɬɢ� ɤ ɢɡɛɵɬɨɱɧɨɣ� ɡɚɝɪɭɡɤɟ� ɝɟɧɟɪɚɬɨɪɨɜ� ɫɬɚɧɰɢɣ� ɩɨ� ɪɟɚɤɬɢɜɧɨɣ�

ɦɨɳɧɨɫɬɢ�� ɱɬɨ� ɹɜɥɹɟɬɫɹ� ɧɟɠɟɥɚɬɟɥɶɧɵɦ� ɜɜɢɞɭ� ɬɨɝɨ�� ɱɬɨ� ɨɛɨɪɭɞɨɜɚɧɢɟ� ɫɬɚɧɰɢɣ�

ɧɚɱɢɧɚɟɬ� ɪɚɛɨɬɚɬɶ� ɩɪɢ� ɛɨɥɶɲɢɯ� ɡɧɚɱɟɧɢɹɯ� ɬɨɤɚ�� ɛɥɢɡɤɢɦ� ɤ� ɦɚɤɫɢɦɚɥɶɧɵɦ�� ɱɬɨ�
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ɩɨɜɵɲɚɟɬ�ɢɡɧɨɫ�ɨɛɨɪɭɞɨɜɚɧɢɹ��

Ⱦɥɹ�ɭɜɟɥɢɱɟɧɢɹ�ɝɥɭɛɢɧɵ�ɫɧɢɠɟɧɢɹ�ɧɚɩɪɹɠɟɧɢɹ�ɜ�ɫɟɬɢ�ɞɟɮɢɰɢɬɧɨɣ�ɷɧɟɪɝɨ�

ɫɢɫɬɟɦɵ� ɬɚɤɠɟ� ɦɨɠɧɨ� ɢɫɩɨɥɶɡɨɜɚɬɶ� ɜɨɡɦɨɠɧɨɫɬɢ� ɪɟɝɭɥɢɪɨɜɚɧɢɹ� ɜɧɭɬɪɢɫɢɫɬɟɦ�

ɧɵɯ�ɬɪɚɧɫɮɨɪɦɚɬɨɪɧɵɯ�ɩɨɞɫɬɚɧɰɢɣ��ɫɧɢɠɚɹ�ɧɚɩɪɹɠɟɧɢɟ�ɜ�ɪɚɫɩɪɟɞɟɥɢɬɟɥɶɧɨɣ�ɫɟ�

ɬɢ� �±��� ɤȼ�� Ɉɫɨɛɟɧɧɨ� ɚɤɬɭɚɥɶɧɵɦ� ɢɫɩɨɥɶɡɨɜɚɧɢɟ� ɜɨɡɦɨɠɧɨɫɬɟɣ� ɪɟɝɭɥɢɪɨɜɚɧɢɹ�

ɞɚɧɧɵɯ� ɩɨɞɫɬɚɧɰɢɣ� ɛɭɞɟɬ� ɩɪɢ� ɩɥɚɧɢɪɨɜɚɧɢɢ� ɪɟɠɢɦɚ� ɩɨɧɢɠɟɧɧɵɯ� ɧɚɩɪɹɠɟɧɢɣ��

Ȼɥɚɝɨɞɚɪɹ�ɷɬɨɦɭ�ɦɨɠɧɨ�ɛɭɞɟɬ�ɬɨɱɟɱɧɨ�ɜɨɡɞɟɣɫɬɜɨɜɚɬɶ�ɧɚ�ɪɟɠɢɦ�ɧɚɩɪɹɠɟɧɢɣ�ɤɚɠ�

ɞɨɝɨ� ɭɡɥɚ� ɧɚɝɪɭɡɤɢ�� ɩɨɞɞɟɪɠɢɜɚɹ� ɡɚɞɚɧɧɨɟ� ɩɨɧɢɠɟɧɧɨɟ� ɧɚɩɪɹɠɟɧɢɟ ɜ� ɷɧɟɪɝɨɫɢ�

ɫɬɟɦɟ�ɢ�ɩɪɢ�ɞɨɫɬɚɬɨɱɧɨɦ�ɡɧɚɱɟɧɢɢ�ɧɚɩɪɹɠɟɧɢɹ�ɜ�ɨɬɜɟɬɫɬɜɟɧɧɵɯ�ɭɡɥɚɯ�ɧɚɝɪɭɡɤɢ��

ɋɧɢɠɟɧɢɟ ɧɚɩɪɹɠɟɧɢɹ�ɩɭɬɟɦ�ɤɨɦɦɭɬɚɰɢɢ ɥɢɧɢɣ�ɜɵɫɨɤɨɝɨ�ɢ�ɫɜɟɪɯɜɵɫɨɤɨ�

ɝɨ� ɧɚɩɪɹɠɟɧɢɹ� ɜ� ɪɚɦɤɚɯ� ɩɪɟɞɥɚɝɚɟɦɨɝɨ� ɦɟɬɨɞɚ� ɩɪɨɬɢɜɨɚɜɚɪɢɣɧɨɝɨ� ɭɩɪɚɜɥɟɧɢɹ�

ɧɟ ɦɨɠɟɬ�ɛɵɬɶ�ɩɪɢɦɟɧɟɧɨ��ɬ� ɤ� ɞɚɧɧɵɣ�ɫɩɨɫɨɛ�ɨɤɚɡɵɜɚɟɬ�ɫɭɳɟɫɬɜɟɧɧɨɟ�ɜɥɢɹɧɢɟ�

ɧɚ ɧɚɩɪɹɠɟɧɢɟ�ɫɢɫɬɟɦɧɵɯ�ɫɜɹɡɟɣ��ɉɨ�ɬɟɦ�ɠɟ�ɩɪɢɱɢɧɚɦ�ɧɟɥɶɡɹ�ɩɪɢɦɟɧɹɬɶ�ɦɟɬɨ�

ɞɵ�� ɨɫɧɨɜɚɧɧɵɟ� ɧɚ� ɤɨɦɦɭɬɚɰɢɢ� ɭɩɪɚɜɥɹɟɦɵɯ� ɲɭɧɬɢɪɭɸɳɢɯ� ɪɟɚɤɬɨɪɨɜ� ɜ� ɫɟɬɢ�

����ɤȼ�

ȿɳɟ� ɨɞɧɢɦ� ɫɩɨɫɨɛɨɦ� ɫɧɢɠɟɧɢɹ� ɧɚɩɪɹɠɟɧɢɹ� ɜ� ɫɟɬɢ� ɜɵɫɨɤɨɝɨ� ɧɚɩɪɹɠɟɧɢɹ�

ɞɟɮɢɰɢɬɧɨɣ�ɷɧɟɪɝɨɫɢɫɬɟɦɵ�ɹɜɥɹɟɬɫɹ�ɤɨɦɦɭɬɚɰɢɹ�ɢɫɬɨɱɧɢɤɨɜ�ɪɟɚɤɬɢɜɧɨɣ�ɦɨɳɧɨ�

ɫɬɢ��ɜ�ɬɨɦ�ɱɢɫɥɟ�ɢ�ɬɟɯ��ɱɬɨ�ɭɫɬɚɧɨɜɥɟɧɵ�ɭ�ɩɨɬɪɟɛɢɬɟɥɟɣ��ɉɪɢɜɥɟɱɟɧɢɟ�ɩɨɬɪɟɛɢɬɟ�

ɥɟɣ�ɤ�ɡɚɞɚɱɟ�ɪɟɝɭɥɢɪɨɜɚɧɢɹ�ɧɚɩɪɹɠɟɧɢɹ ɜ�ɷɧɟɪɝɨɫɢɫɬɟɦɟ�ɭɠɟ�ɧɟ�ɪɚɡ�ɩɪɢɦɟɧɹɥɨɫɶ��

ɉɪɢɦɟɪɨɦ� ɦɨɠɟɬ� ɫɥɭɠɢɬɶ� ɜɜɨɞ� ɪɟɠɢɦɚ� ɜɵɫɨɤɢɯ� ɧɚɩɪɹɠɟɧɢɣ� ɧɚ� ɭɪɨɜɧɟ� ɐɟɧ�

ɬɪɚɥɶɧɨɝɨ ɞɢɫɩɟɬɱɟɪɫɤɨɝɨ ɭɩɪɚɜɥɟɧɢɹ�ȿɞɢɧɨɣ�ɷɧɟɪɝɨɫɢɫɬɟɦɵ �ɐȾɍ�ȿɗɋ� ɜ ����±

�����ɝɨɞɚɯ��ɋɨɝɥɚɫɧɨ�ɨɬɱɟɬɚɦ��ɧɚ�ɩɟɪɢɨɞ������ɝ��ɦɨɳɧɨɫɬɶ�ɬɚɤɢɯ�ɢɫɬɨɱɧɢɤɨɜ�ɪɟ�

ɚɤɬɢɜɧɨɣ�ɦɨɳɧɨɫɬɢ� ɞɥɹ� ɨɛɴɟɞɢɧɟɧɧɨɝɨ ɞɢɫɩɟɬɱɟɪɫɤɨɝɨ� ɭɩɪɚɜɥɟɧɢɹ� �ɈȾɍ� ɐɟɧ�

ɬɪɚ�ɫɨɫɬɚɜɥɹɥɚ�ɩɨɪɹɞɤɚ������ɆȼȺɪ��ɚ�ɞɥɹ�ɈȾɍ�ɋɪɟɞɧɟɣ�ȼɨɥɝɢ ± �����ɆȼȺɪ��ɱɬɨ�

ɦɨɠɟɬ�ɡɧɚɱɢɬɟɥɶɧɨ�ɩɨɜɥɢɹɬɶ�ɧɚ�ɪɟɠɢɦ�ɧɚɩɪɹɠɟɧɢɹ�ɷɧɟɪɝɨɫɢɫɬɟɦɵ��ȼɨɡɧɢɤɚɸɳɢɟ�

ɩɪɢ�ɷɬɨɦ�ɪɚɡɧɨɝɥɚɫɢɹ�ɦɟɠɞɭ�ɩɨɬɪɟɛɢɬɟɥɟɦ�ɢ�ɩɨɫɬɚɜɳɢɤɨɦ�ɩɪɢ�ɭɱɟɬɟ�ɩɨɬɪɟɛɥɟɧ�

ɧɨɣ� ɷɧɟɪɝɢɢ� ɪɟɲɚɸɬɫɹ� ɫ� ɩɨɦɨɳɶɸ�ɪɚɡɪɚɛɨɬɚɧɧɨɝɨ� ɜ� ɬɟ�ɠɟ� ɝɨɞɚ�ɦɟɬɨɞɚ� ɨɩɥɚɬɵ��

ȼ ɪɚɦɤɚɯ�ɦɟɬɨɞɚ�ɢɫɩɨɥɶɡɭɟɬɫɹ�ɫɢɫɬɟɦɚ�ɲɬɪɚɮɨɜ�ɡɚ�ɧɟɜɵɩɨɥɧɟɧɢɟ�ɤɨɦɚɧɞ�ɩɨ�ɨɬ�

ɤɥɸɱɟɧɢɸ� ɢɫɬɨɱɧɢɤɨɜ� ɪɟɚɤɬɢɜɧɨɣ� ɦɨɳɧɨɫɬɢ� ɢ� ɩɨɨɳɪɟɧɢɣ� ɡɚ� ɩɟɪɟɜɵɩɨɥɧɟɧɢɟ�

ɩɥɚɧɚ�ɩɨ�ɨɬɤɥɸɱɟɧɢɹɦ�>��@�
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Ɍɚɤɠɟ ɞɥɹ� ɭɜɟɥɢɱɟɧɢɹ� ɷɮɮɟɤɬɢɜɧɨɫɬɢ� ɭɩɪɚɜɥɟɧɢɹ� ɷɥɟɤɬɪɨɷɧɟɪɝɟɬɢɱɟɫɤɢɦ�

ɪɟɠɢɦɨɦ� ɦɨɠɧɨ� ɤɨɦɛɢɧɢɪɨɜɚɬɶ� ɪɚɡɥɢɱɧɵɟ� ɫɩɨɫɨɛɵ� ɪɟɝɭɥɢɪɨɜɚɧɢɹ�� ɇɚɩɪɢɦɟɪ�

ɢɫɩɨɥɶɡɨɜɚɬɶ�ɫɧɢɠɟɧɢɟ�ɧɚɩɪɹɠɟɧɢɹ�ɤɚɤ�ɩɭɬɟɦ�ɢɡɦɟɧɟɧɢɹ�ɭɫɬɚɜɨɤ�ɩɨ�ɧɚɩɪɹɠɟɧɢɸ�

ɡɞ8 ɧɚ� ɷɥɟɤɬɪɨɫɬɚɧɰɢɹɯ�� ɬɚɤ� ɢ� ɡɚ� ɫɱɟɬ� ɫɧɢɠɟɧɢɹ� ɧɚɩɪɹɠɟɧɢɹ� ɧɚ ɦɟɠɫɢɫɬɟɦɧɵɯ�

ɩɨɞɫɬɚɧɰɢɹɯ�ɩɭɬɟɦ�ɢɡɦɟɧɟɧɢɹ�ɤɨɷɮɮɢɰɢɟɧɬɨɜ�ɬɪɚɧɫɮɨɪɦɚɰɢɢ ɬɪN �

ɉɪɢ�ɷɬɨɦ�ɧɟɨɛɯɨɞɢɦɨ�ɭɱɟɫɬɶ�ɪɚɛɨɬɭ�ɍɄɊɆ��ɭɫɬɚɧɨɜɥɟɧɧɵɯ�ɜ�ɪɚɫɫɦɚɬɪɢɜɚ�

ɟɦɨɣ�ɱɚɫɬɢ�ɷɧɟɪɝɨɫɢɫɬɟɦɵ� ɢ�ɜ�ɫɥɭɱɚɟ�ɩɪɢɦɟɧɟɧɢɹ�ɢɡɦɟɧɟɧɢɹ�ɧɚɩɪɹɠɟɧɢɹ ± ɩɟɪɟ�

ɜɨɞɢɬɶ� ɭɫɬɪɨɣɫɬɜɚ� ɤɨɦɩɟɧɫɚɰɢɢ� ɧɚ� ɫɨɨɬɜɟɬɫɬɜɭɸɳɢɟ� ɭɫɬɚɜɤɢ� ɥɢɛɨ� ɜɵɜɨɞɢɬɶ� ɢɯ�

ɢɡ ɪɚɛɨɬɵ�ɧɚ�ɜɪɟɦɹ�ɜɜɨɞɚ�ɩɪɟɞɥɚɝɚɟɦɵɯ�ɦɟɪɨɩɪɢɹɬɢɣ��ɨɫɧɨɜɚɧɧɵɯ�ɧɚ�Ɋɗɇɇ�

Ɍɚɤɢɦ�ɨɛɪɚɡɨɦ� ɜɵɛɨɪ�ɫɩɨɫɨɛɚ�ɪɟɝɭɥɢɪɨɜɚɧɢɹ�ɧɚɩɪɹɠɟɧɢɹ�ɜ�ɷɧɟɪɝɨɫɢɫɬɟɦɟ�

ɡɚɜɢɫɢɬ�ɨɬ� ɤɚɠɞɨɣ�ɤɨɧɤɪɟɬɧɨɣ� ɪɟɲɚɟɦɨɣ� ɡɚɞɚɱɢ ɢ� ɜɪɟɦɟɧɧɵɯ�ɢɧɬɟɪɜɚɥɨɜ�� ɨɬɜɟ�

ɞɟɧɧɵɯ�ɧɚ�ɟɟ ɪɟɲɟɧɢɟ�

����ȼɵɜɨɞɵ�ɤ�ɝɥɚɜɟ��

�� ɉɪɨɜɟɞɟɧ� ɚɧɚɥɢɡ� ɫɬɚɬɢɱɟɫɤɢɯ� ɯɚɪɚɤɬɟɪɢɫɬɢɤ� ɧɚɝɪɭɡɤɢ� ɩɨ� ɧɚɩɪɹɠɟɧɢɸ�

ɢ ɨɫɭɳɟɫɬɜɥɟɧɚ� ɨɰɟɧɤɚ� Ɋɗɇɇ�� ɉɨɤɚɡɚɧɨ�� ɱɬɨ� ɩɪɢ� Ɋɗɇɇ� N3� N4!�� ɫɧɢɠɟɧɢɟ� ɩɨ�

ɬɪɟɛɥɹɟɦɨɣ�ɦɨɳɧɨɫɬɢ�ɛɭɞɟɬ�ɞɨɫɬɢɝɚɬɶɫɹ�ɡɚ�ɫɱɟɬ�ɫɧɢɠɟɧɢɹ�ɧɚɩɪɹɠɟɧɢɹ��ɩɪɢ�Ɋɗɇɇ�

N3� N4��� ɫɧɢɠɟɧɢɟ� ɩɨɬɪɟɛɥɟɧɢɹ� ɛɭɞɟɬ� ɞɨɫɬɢɝɚɬɶɫɹ� ɩɪɢ� ɭɜɟɥɢɱɟɧɢɢ� ɧɚɩɪɹɠɟɧɢɹ��

ɚ ɜ ɫɥɭɱɚɟ� N3� N4 �� Ɋɗɇɇ� ɧɟ� ɛɭɞɟɬ� ɩɪɨɹɜɥɹɬɶɫɹ�� ɋɮɨɪɦɭɥɢɪɨɜɚɧɵ� ɩɪɟɞɩɨɫɵɥɤɢ�

ɩɪɢɦɟɧɟɧɢɹ�Ɋɗɇɇ ɜ�ɨɛɥɚɫɬɢ�ɨɩɟɪɚɬɢɜɧɨɝɨ�ɭɩɪɚɜɥɟɧɢɹ�ɭɬɹɠɟɥɟɧɧɵɦɢ�ɪɟɠɢɦɚɦɢ��

ɡɚɤɥɸɱɚɸɳɢɟɫɹ� ɜ� ɜɵɹɜɥɟɧɢɢ� ɡɚɜɢɫɢɦɨɫɬɟɣ� ɫɧɢɠɟɧɢɹ� ɩɨɬɪɟɛɥɹɟɦɨɣ� ɧɚɝɪɭɡɤɨɣ

ɦɨɳɧɨɫɬɢ�ɨɬ�ɧɚɩɪɹɠɟɧɢɹ�ɜ�ɫɟɬɢ�

�� ɇɚ�ɨɫɧɨɜɟ�ɦɟɬɨɞɚ�ɨɩɬɢɦɢɡɚɰɢɢ ɫ�ɩɨɦɨɳɶɸ ɩɪɢɜɟɞɟɧɧɨɝɨ�ɝɪɚɞɢɟɧɬɚ�ɜ�ɉɄ�

0DWK&DG�ɪɚɡɪɚɛɨɬɚɧɵ ɚɥɝɨɪɢɬɦɵ ɨɩɬɢɦɢɡɚɰɢɢ�ɷɥɟɤɬɪɢɱɟɫɤɨɝɨ�ɪɟɠɢɦɚ�ɩɨ�ɤɪɢɬɟ�

ɪɢɸ� ɦɢɧɢɦɭɦɚ� ɨɬɤɥɨɧɟɧɢɹ� ɬɨɤɨɜɨɣ ɡɚɝɪɭɡɤɢ� ɦɟɠɫɢɫɬɟɦɧɨɝɨ� ɷɥɟɦɟɧɬɚ� ɢ� ɤɪɢɬɟ�

ɪɢɸ� ɦɢɧɢɦɭɦɚ� ɨɬɤɥɨɧɟɧɢɹ� ɫɚɥɶɞɨ�ɩɟɪɟɬɨɤɚ� ɚɤɬɢɜɧɨɣ� ɦɨɳɧɨɫɬɢ� ɨɬ� ɡɚɞɚɧɧɨɝɨ�

ɡɧɚɱɟɧɢɹ��

�� ɋɮɨɪɦɭɥɢɪɨɜɚɧɵ ɪɟɤɨɦɟɧɞɚɰɢɢ� ɩɨ� ɢɫɩɨɥɶɡɨɜɚɧɢɸ� Ɋɗɇɇ� ɜ� ɩɪɚɤɬɢɤɟ�

ɩɥɚɧɢɪɨɜɚɧɢɹ�ɢ�ɭɩɪɚɜɥɟɧɢɹ�ɷɥɟɤɬɪɢɱɟɫɤɢɦɢ�ɪɟɠɢɦɚɦɢ��



��

�� ɋɈȼȿɊɒȿɇɋɌȼɈȼȺɇɂȿ�ɆȿɌɈȾɂɄ�ɈɉȿɊȺɌɂȼɇɈȽɈ�ɍɉɊȺȼɅȿɇɂə�

ɁȺȽɊɍɁɄɈɃ�ɆȿɀɋɂɋɌȿɆɇɈɃ�ɋȼəɁɂ

���� Ɇɨɞɟɥɢɪɨɜɚɧɢɟ�ɷɥɟɦɟɧɬɨɜ�ɷɧɟɪɝɨɫɢɫɬɟɦ�

Ⱦɥɹ� ɫɨɜɟɪɲɟɧɫɬɜɨɜɚɧɢɹ ɦɟɬɨɞɢɤ� ɫɧɢɠɟɧɢɹ�ɧɟɞɨɩɭɫɬɢɦɨɣ� ɩɟɪɟɝɪɭɡɤɢ�ɦɟɠ�

ɫɢɫɬɟɦɧɨɝɨ ɷɥɟɦɟɧɬɚ ɛɵɥɢ� ɫɢɧɬɟɡɢɪɨɜɚɧɵ� ɦɨɞɟɥɢ� ɷɧɟɪɝɨɫɢɫɬɟɦ�� ɜɤɥɸɱɚɸɳɢɟ�

ɜ ɫɟɛɹ� ɝɟɧɟɪɚɬɨɪɵ�� ɬɪɚɧɫɮɨɪɦɚɬɨɪɵ�� ɥɢɧɢɢ� ɷɥɟɤɬɪɨɩɟɪɟɞɚɱɢ� ɢ� ɭɡɥɵ� ɧɚɝɪɭɡɤɢ��

ȼɜɢɞɭ� ɜɚɪɢɚɬɢɜɧɨɫɬɢ� ɫɩɨɫɨɛɨɜ� ɦɨɞɟɥɢɪɨɜɚɧɢɹ� ɞɚɥɟɟ� ɨɩɢɫɵɜɚɸɬɫɹ�

ɢ ɨɛɨɫɧɨɜɵɜɚɸɬɫɹ�ɜɵɛɪɚɧɧɵɟ ɫɩɨɫɨɛɵ ɩɪɟɞɫɬɚɜɥɟɧɢɹ�ɷɥɟɦɟɧɬɨɜ�ɦɨɞɟɥɟɣ >��� ��@�

Ʌɢɧɢɢ�ɷɥɟɤɬɪɨɩɟɪɟɞɚɱɢ

ɉɪɢ�ɪɚɫɱɟɬɚɯ�ɭɫɬɚɧɨɜɢɜɲɢɯɫɹ�ɪɟɠɢɦɨɜ�ɜɵɫɨɤɨɜɨɥɶɬɧɵɟ�ɥɢɧɢɢ� ɷɥɟɤɬɪɨɩɟ�

ɪɟɞɚɱɢ ɧɚ�ɧɚɩɪɹɠɟɧɢɟ�����ɤȼ�ɞɥɢɧɨɣ��ɧɟ�ɩɪɟɜɵɲɚɸɳɟɣ�����ɤɦ� ɩɪɟɞɫɬɚɜɥɹɸɬɫɹ�

ɉ�ɨɛɪɚɡɧɨɣ�ɫɯɟɦɨɣ�ɡɚɦɟɳɟɧɢɹ �ɪɢɫɭɧɨɤ ������

Ɋɢɫɭɧɨɤ ���� ɉ�ɨɛɪɚɡɧɚɹ�ɫɯɟɦɚ�ɡɚɦɟɳɟɧɢɹ�ɜɨɡɞɭɲɧɨɣ ɥɢɧɢɢ�ɷɥɟɤɬɪɨɩɟɪɟɞɚɱɢ

ɉɪɨɞɨɥɶɧɚɹ ɜɟɬɜɶ�ɫɯɟɦɵ�ɡɚɦɟɳɟɧɢɹ�ɢɦɟɟɬ�ɚɤɬɢɜɧɭɸ�ɢ�ɪɟɚɤɬɢɜɧɭɸ�ɫɨɫɬɚɜ�

ɥɹɸɳɢɟ� ɥU ɢ� ɥ[ ɫɨɨɬɜɟɬɫɬɜɟɧɧɨ��ɩɪɢɱɟɦ�

OU5ɥ � � �����

Oɯ; ɥ � � �����

ɝɞɟ� �U ± ɭɞɟɥɶɧɨɟ�ɫɨɩɪɨɬɢɜɥɟɧɢɟ�ɩɪɢ�ɬɟɦɩɟɪɚɬɭɪɟ�ɩɪɨɜɨɞɚ������ɋ�� O ± ɞɥɢɧɚ�ɥɢ�

ɧɢɢ� �ɯ ± ɭɞɟɥɶɧɨɟ�ɪɟɚɤɬɢɜɧɨɟ�ɫɨɩɪɨɬɢɜɥɟɧɢɟ� ɥ5 ± ɚɤɬɢɜɧɨɟ�ɫɨɩɪɨɬɢɜɥɟɧɢɟ�ɥɢ�

ɧɢɢ� ɥ; ± ɪɟɚɤɬɢɜɧɨɟ�ɫɨɩɪɨɬɢɜɥɟɧɢɟ�ɥɢɧɢɢ�

�
ɥJ

�
ɥJ

�
ɥE

�
ɥE

ɥ[ɥU
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ɍɞɟɥɶɧɵɟ�ɢɧɞɭɤɬɢɜɧɵɟ�ɫɨɩɪɨɬɢɜɥɟɧɢɹ�ɮɚɡ�ɜɵɫɨɤɨɜɨɥɶɬɧɨɣ�ɜɨɡɞɭɲɧɨɣ�ɥɢ�

ɧɢɢ�ɬɚɤɠɟ�ɡɚɜɢɫɹɬ�ɨɬ�ɬɢɩɚ�ɪɚɫɩɨɥɨɠɟɧɢɹ�ɩɪɨɜɨɞɨɜ�ɧɚ�ɨɩɨɪɟ��

��������OJ������� � ɩɪɫɪ U'ɯ � �����

�
FDEFDEɫɪ ''''  � �����

ɝɞɟ� ɩɪU ± ɪɚɞɢɭɫ�ɩɪɨɜɨɞɚ��ɫɦ�� ɩɪ' ± ɫɪɟɞɧɟɝɟɨɦɟɬɪɢɱɟɫɤɨɟ�ɪɚɫɫɬɨɹɧɢɟ�ɦɟɠɞɭ�ɮɚ�

ɡɚɦɢ� FDEFDE ''' �� ± ɪɚɫɫɬɨɹɧɢɟ�ɦɟɠɞɭ�ɩɪɨɜɨɞɚɦɢ�ɫɨɨɬɜɟɬɫɬɜɟɧɧɨ�ɮɚɡ� FED �� �

ɉɨɩɟɪɟɱɧɚɹ�ɜɟɬɜɶ�ɜɤɥɸɱɚɟɬ�ɜ�ɫɟɛɹ�ɚɤɬɢɜɧɭɸ�ɩɪɨɜɨɞɢɦɨɫɬɶ ɥJ ��ɤɨɬɨɪɚɹ�ɫɨ�

ɨɬɜɟɬɫɬɜɭɟɬ�ɩɨɬɟɪɹɦ�ɚɤɬɢɜɧɨɣ�ɦɨɳɧɨɫɬɢ�ɧɚ�ɤɨɪɨɧɭ�ɢ�ɬɨɤɢ�ɭɬɟɱɤɢ�ɱɟɪɟɡ�ɢɡɨɥɹɬɨ�

ɪɵ��ɢ ɪɟɚɤɬɢɜɧɭɸ�ɩɪɨɜɨɞɢɦɨɫɬɶ� ɥE �� ɫɨɨɬɜɟɬɫɬɜɭɸɳɭɸ�ɟɦɤɨɫɬɧɨɣ�ɩɪɨɜɨɞɢɦɨɫɬɢ�

ɥɢɧɢɢ�ɧɚ�ɡɟɦɥɸ��

OEEɥ � � �����

�
� ��

OJ

���� �� 

ɩɪ

ɫɪ

U

'
E � �����

ɝɞɟ� �E ± ɭɞɟɥɶɧɚɹ�ɟɦɤɨɫɬɧɚɹ�ɩɪɨɜɨɞɢɦɨɫɬɶ�

ȼ� ɩɪɚɤɬɢɤɟ ɪɚɫɱɟɬɨɜ� ɪɟɠɢɦɨɜ� ɞɥɹ� ɫɟɬɟɣ� ���� ɤȼ� ɢ� ɧɢɠɟ� ɚɤɬɢɜɧɚɹ� ɩɪɨɜɨɞɢ�

ɦɨɫɬɶ ɧɟ�ɭɱɢɬɵɜɚɟɬɫɹ�ɜɜɢɞɭ�ɧɟɛɨɥɶɲɢɯ�ɡɧɚɱɟɧɢɣ�ɩɨɬɟɪɶ��ɚ�ɟɦɤɨɫɬɧɚɹ�ɩɪɨɜɨɞɢɦɨɫɬɶ�

ɧɚɱɢɧɚɟɬ�ɭɱɢɬɵɜɚɬɶɫɹ�ɩɪɢ�ɪɚɫɱɟɬɚɯ�ɷɥɟɤɬɪɢɱɟɫɤɢɯ�ɫɟɬɟɣ��ɜɵɩɨɥɧɟɧɧɵɯ�ɜ ɜɢɞɟ�ɜɨɡ�

ɞɭɲɧɵɯ�ɥɢɧɢɣ�ɷɥɟɤɬɪɨɩɟɪɟɞɚɱɢ ɧɚɩɪɹɠɟɧɢɟɦ�����ɤȼ�ɢ�ɜɵɲɟ� ɉɨɷɬɨɦɭ ɉ�ɨɛɪɚɡɧɚɹ�

ɫɯɟɦɚ�ɞɥɹ�ɥɢɧɢɢ�����ɤȼ�ɛɭɞɟɬ�ɜɵɝɥɹɞɟɬɶ�ɫɥɟɞɭɸɳɢɦ�ɨɛɪɚɡɨɦ �ɪɢɫɭɧɨɤ �����

�
ɥE

�
ɥE

ɥ[ɥU



��

Ɋɢɫɭɧɨɤ ���� ɋɯɟɦɚ�ɡɚɦɟɳɟɧɢɹ�ɥɢɧɢɣ�ɷɥɟɤɬɪɨɩɟɪɟɞɚɱɢ�����ɤȼ�ɢ�ɜɵɲɟ

Ɍɚɤɠɟ� ɜɦɟɫɬɨ� ɟɦɤɨɫɬɧɨɣ� ɩɪɨɜɨɞɢɦɨɫɬɢ� ɦɨɠɧɨ� ɢɫɩɨɥɶɡɨɜɚɬɶ� ɡɚɪɹɞɧɭɸ�

ɦɨɳɧɨɫɬɶ�ɥɢɧɢɢ F4 �

ɥɫ E84 �

�
� � �����

ɝɞɟ�8 ± ɥɢɧɟɣɧɨɟ�ɧɚɩɪɹɠɟɧɢɟ�ɥɢɧɢɢ� F4 ± ɡɚɪɹɞɧɚɹ�ɦɨɳɧɨɫɬɶ�ɥɢɧɢɢ�

Ɍɨɝɞɚ ɫɯɟɦɚ�ɩɪɢɦɟɬ�ɫɥɟɞɭɸɳɢɣ�ɜɢɞ��ɪɢɫɭɧɨɤ �����

Ɋɢɫɭɧɨɤ �����ɋɯɟɦɚ�ɡɚɦɟɳɟɧɢɹ�ɥɢɧɢɣ�ɷɥɟɤɬɪɨɩɟɪɟɞɚɱɢ�����ɤȼ�ɢ�ɜɵɲɟ

Ɍɪɚɧɫɮɨɪɦɚɬɨɪɵ

ȼ� ɫɟɬɹɯ� ���� ɤȼ� ɢ� ɧɢɠɟ� ɧɚɢɛɨɥɟɟ� ɱɚɫɬɨ� ɩɪɢɦɟɧɹɸɬɫɹ� ɞɜɭɯɨɛɦɨɬɨɱɧɵɟ�

ɬɪɚɧɫɮɨɪɦɚɬɨɪɵ��ɉɪɨɫɬɟɣɲɚɹ�ɫɯɟɦɚ�ɡɚɦɟɳɟɧɢɹ�ɬɚɤɨɝɨ�ɬɪɚɧɫɮɨɪɦɚɬɨɪɚ�ɩɪɟɞɫɬɚɜ�

ɥɟɧɚ�ɧɚ�ɪɢɫɭɧɤɟ �����

Ɋɢɫɭɧɨɤ ���� ɋɯɟɦɚ�ɡɚɦɟɳɟɧɢɹ�ɞɜɭɯɨɛɦɨɬɨɱɧɨɝɨ�ɬɪɚɧɫɮɨɪɦɚɬɨɪɚ

ɉɪɨɞɨɥɶɧɚɹ� ɱɚɫɬɶ� ɫɯɟɦɵ� ɡɚɦɟɳɟɧɢɹ� ɫɨɞɟɪɠɢɬ� ɚɤɬɢɜɧɨɟ ɌU ɢ� ɪɟɚɤɬɢɜɧɨɟ�

Ɍɯ ɫɨɩɪɨɬɢɜɥɟɧɢɹ�

�

�

ɧɨɦ

ɧɨɦɤ
Ɍ 6

83
U

'
 � �����

ɂɌ=Ɍ

<Ɍ

±M�4F

ɥ[ɥU

±M�4F



��

ɧɨɦ
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ɝɞɟ� ɤ3' ± ɩɨɬɟɪɢ�ɤɨɪɨɬɤɨɝɨ�ɡɚɦɵɤɚɧɢɹ� NX ± ɧɚɩɪɹɠɟɧɢɟ�ɤɨɪɨɬɤɨɝɨ�ɡɚɦɵɤɚɧɢɹ�

ɌU ± ɚɤɬɢɜɧɨɟ� ɫɨɩɪɨɬɢɜɥɟɧɢɟ� ɬɪɚɧɫɮɨɪɦɚɬɨɪɧɨɣ� ɜɟɬɜɢ� Ɍɯ ± ɪɟɚɤɬɢɜɧɨɟ� ɫɨɩɪɨ�

ɬɢɜɥɟɧɢɟ�ɬɪɚɧɫɮɨɪɦɚɬɨɪɧɨɣ�ɜɟɬɜɢ�

ɗɬɢ� ɫɨɩɪɨɬɢɜɥɟɧɢɹ� ɪɚɜɧɵ� ɫɭɦɦɟ� ɫɨɨɬɜɟɬɫɬɜɟɧɧɨ� ɚɤɬɢɜɧɵɯ� ɢ� ɪɟɚɤɬɢɜɧɵɯ�

ɫɨɩɪɨɬɢɜɥɟɧɢɣ�ɨɛɦɨɬɨɤ�ɜɵɫɲɟɝɨ�ɢ�ɧɢɡɲɟɝɨ�ɧɚɩɪɹɠɟɧɢɣ��ɋɨɩɪɨɬɢɜɥɟɧɢɟ�ɨɛɦɨɬɤɢ�

ɧɢɡɲɟɝɨ�ɧɚɩɪɹɠɟɧɢɹ�ɩɪɢɜɨɞɢɬɫɹ�ɤ�ɜɵɫɲɟɣ�ɩɭɬɟɦ�ɟɝɨ�ɭɦɧɨɠɟɧɢɹ�ɧɚ�ɤɜɚɞɪɚɬ�ɤɨ�

ɷɮɮɢɰɢɟɧɬɚ�ɬɪɚɧɫɮɨɪɦɚɰɢɢ��ȿɫɥɢ�ɠɟ�ɜ�ɤɚɱɟɫɬɜɟ�ɛɚɡɢɫɧɨɝɨ�ɧɚɩɪɹɠɟɧɢɹ�ɢɫɩɨɥɶɡɭ�

ɟɬɫɹ�ɧɚɩɪɹɠɟɧɢɟ�ɜɬɨɪɢɱɧɨɣ�ɨɛɦɨɬɤɢ��ɬɨ�ɫɨɩɪɨɬɢɜɥɟɧɢɟ�ɩɟɪɜɢɱɧɨɣ�ɨɛɦɨɬɤɢ�ɩɪɢ�

ɜɨɞɢɬɫɹ�ɤ�ɫɨɩɪɨɬɢɜɥɟɧɢɸ�ɜɬɨɪɢɱɧɨɣ�ɨɛɦɨɬɤɢ�ɩɭɬɟɦ�ɞɟɥɟɧɢɹ�ɧɚ�ɤɜɚɞɪɚɬ�ɤɨɷɮɮɢ�

ɰɢɟɧɬɚ�ɬɪɚɧɫɮɨɪɦɚɰɢɢ�

ȼ�ɩɨɩɟɪɟɱɧɭɸ�ɜɟɬɜɶ�ɜɯɨɞɹɬ�ɚɤɬɢɜɧɚɹ� ɌJ ɢ�ɪɟɚɤɬɢɜɧɚɹ� ɌE ɩɪɨɜɨɞɢɦɨɫɬɢ�ɨɛ�

ɦɨɬɨɤ�ɬɪɚɧɫɮɨɪɦɚɬɨɪɚ�

�� ɧɨɦ[Ɍ 83J ' � ������

�� ɧɨɦ[Ɍ 84E ' � ������

ɝɞɟ� ɧɨɦ8 ± ɧɨɦɢɧɚɥɶɧɨɟ ɧɚɩɪɹɠɟɧɢɟ� ɬɪɚɧɫɮɨɪɦɚɬɨɪɚ� ɯ3' ± ɚɤɬɢɜɧɵɟ ɩɨɬɟɪɢ�

ɯɨɥɨɫɬɨɝɨ�ɯɨɞɚ� [4' ± ɧɚɦɚɝɧɢɱɢɜɚɸɳɚɹ�ɦɨɳɧɨɫɬɶ� ɌJ ± ɚɤɬɢɜɧɚɹ�ɩɪɨɜɨɞɢɦɨɫɬɶ�

ɬɪɚɧɫɮɨɪɦɚɬɨɪɧɨɣ�ɜɟɬɜɢ� ɌE ± ɪɟɚɤɬɢɜɧɚɹ�ɩɪɨɜɨɞɢɦɨɫɬɶ�ɬɪɚɧɫɮɨɪɦɚɬɨɪɧɨɣ�ɜɟɬɜɢ�

���
�

�
ɧɨɦ[

[

6,
4  ' � ������

ɝɞɟ� ɧɨɦ6 ± ɧɨɦɢɧɚɥɶɧɚɹ�ɦɨɳɧɨɫɬɶ� ɯ, � ± ɬɨɤ�ɯɨɥɨɫɬɨɝɨ�ɯɨɞɚ�ɜ���ɨɬ ɧɨɦ, �

ɇɚɝɪɭɡɤɚ

ɉɪɟɞɫɬɚɜɥɟɧɢɟ� ɷɥɟɤɬɪɢɱɟɫɤɨɣ� ɧɚɝɪɭɡɤɢ� ɜ� ɪɚɫɱɟɬɚɯ� ɭɫɬɚɧɨɜɢɜɲɢɯɫɹ� ɪɟ�

ɠɢɦɨɜ� ɜɨɡɦɨɠɧɨ� ɪɚɡɥɢɱɧɵɦɢ� ɫɩɨɫɨɛɚɦɢ�� Ɉɞɧɢɦ� ɢɡ� ɬɚɤɢɯ� ɫɩɨɫɨɛɨɜ� ɹɜɥɹɟɬɫɹ�

ɩɪɟɞɫɬɚɜɥɟɧɢɟ� ɧɚɝɪɭɡɤɢ� ɜ� ɜɢɞɟ� ɡɚɞɚɧɧɵɯ� ɡɧɚɱɟɧɢɣ� ɚɤɬɢɜɧɨɣ� ɢ� ɪɟɚɤɬɢɜɧɨɣ�

ɦɨɳɧɨɫɬɢ� Ɉɞɧɚɤɨ� ɜ� ɷɬɨɦ� ɫɥɭɱɚɟ� ɧɟ� ɨɬɪɚɠɚɟɬɫɹ� ɧɟɫɤɨɥɶɤɨ� ɜɚɠɧɵɯ� ɫɜɨɣɫɬɜ�



��

ɧɚɝɪɭɡɤɢ��ɤɨɬɨɪɵɟ�ɦɨɝɭɬ�ɛɵɬɶ�ɢɫɩɨɥɶɡɨɜɚɧɵ�ɩɪɢ�ɩɥɚɧɢɪɨɜɚɧɢɢ�ɢ�ɨɩɟɪɚɬɢɜɧɨɦ�

ɭɩɪɚɜɥɟɧɢɢ�ɷɧɟɪɝɨɫɢɫɬɟɦɚɦɢ��ɤɚɤ� ɧɚɩɪɢɦɟɪ� Ɋɗ ɚɤɬɢɜɧɨɣ�ɦɨɳɧɨɫɬɢ�ɩɨ�ɧɚɩɪɹ�

ɠɟɧɢɸ�� ɉɪɟɞɫɬɚɜɥɟɧɢɟ� ɧɚɝɪɭɡɤɢ� ɜ� ɜɢɞɟ� ɫɬɚɬɢɱɟɫɤɢɯ� ɯɚɪɚɤɬɟɪɢɫɬɢɤ� ɩɨ� ɧɚɩɪɹ�

ɠɟɧɢɸ�ɫ ɩɨɦɨɳɶɸ�ɩɨɥɢɧɨɦɨɜ�ɜɬɨɪɨɣ�ɫɬɟɩɟɧɢ������������� ɩɨɡɜɨɥɹɟɬ�ɭɱɟɫɬɶ�ɩɪɢ�

ɪɚɫɱɟɬɚɯ� ɡɚɜɢɫɢɦɨɫɬɶ� ɩɨɬɪɟɛɥɹɟɦɨɣ� ɷɥɟɤɬɪɨɩɪɢɟɦɧɢɤɨɦ� ɦɨɳɧɨɫɬɢ� ɨɬ� ɧɚɩɪɹ�

ɠɟɧɢɹ�ɫɟɬɢ�
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ɝɞɟ� ɧɨɦ3 ± ɧɨɦɢɧɚɥɶɧɚɹ�ɚɤɬɢɜɧɚɹ�ɦɨɳɧɨɫɬɶ�ɧɚɝɪɭɡɤɢ�� ��83 ± ɪɚɫɱɟɬɧɚɹ�ɚɤɬɢɜɧɚɹ�

ɦɨɳɧɨɫɬɶ�ɧɚɝɪɭɡɤɢ� ɧɨɦ4 ± ɧɨɦɢɧɚɥɶɧɚɹ�ɪɟɚɤɬɢɜɧɚɹ�ɦɨɳɧɨɫɬɶ�ɧɚɝɪɭɡɤɢ� ��84 ±

ɪɚɫɱɟɬɧɚɹ�ɪɟɚɤɬɢɜɧɚɹ�ɦɨɳɧɨɫɬɶ�ɧɚɝɪɭɡɤɢ� ɧɨɦ8 ± ɧɨɦɢɧɚɥɶɧɨɟ�ɧɚɩɪɹɠɟɧɢɟ�ɭɡɥɚ�

8 ± ɪɚɫɱɟɬɧɨɟ�ɧɚɩɪɹɠɟɧɢɟ�ɜ�ɭɡɥɟ� �D � �E ± ɞɨɥɹ�ɚɤɬɢɜɧɨɣ�ɢ�ɪɟɚɤɬɢɜɧɨɣ�ɦɨɳɧɨɫɬɢ�

ɧɚɝɪɭɡɤɢ� ɧɟ�ɡɚɜɢɫɹɳɟɣ�ɨɬ�ɧɚɩɪɹɠɟɧɢɹ�ɧɚ�ɟɟ�ɲɢɧɚɯ� �D �� �E ± ɞɨɥɹ�ɚɤɬɢɜɧɨɣ�ɢ�ɪɟɚɤ�

ɬɢɜɧɨɣ�ɧɚɝɪɭɡɤɢ� ɡɚɜɢɫɹɳɟɣ�ɨɬ�ɧɚɩɪɹɠɟɧɢɹ�ɧɚ�ɲɢɧɚɯ�ɩɨɞɫɬɚɧɰɢɢ�ɜ�ɩɟɪɜɨɣ�ɫɬɟɩɟ�

ɧɢ� �D � �E ± ɞɨɥɹ� ɚɤɬɢɜɧɨɣ� ɢ� ɪɟɚɤɬɢɜɧɨɣ� ɧɚɝɪɭɡɤɢ� ɡɚɜɢɫɹɳɟɣ� ɨɬ� ɧɚɩɪɹɠɟɧɢɹ�

ɧɚ ɲɢɧɚɯ�ɩɨɞɫɬɚɧɰɢɢ�ɜɨ�ɜɬɨɪɨɣ�ɫɬɟɩɟɧɢ�

Ƚɟɧɟɪɚɬɨɪɵ

ɉɪɟɞɫɬɚɜɥɟɧɢɟ� ɝɟɧɟɪɚɬɨɪɨɜ� ɜ�ɪɚɫɱɟɬɚɯ� ɡɚɜɢɫɢɬ�ɨɬ�ɩɨɫɬɚɜɥɟɧɧɨɣ�ɰɟɥɢ��ɉɪɢ�

ɪɚɫɱɟɬɚɯ� ɭɫɬɚɧɨɜɢɜɲɢɯɫɹ� ɪɟɠɢɦɨɜ ɢɫɩɨɥɶɡɭɟɬɫɹ� ɫɩɨɫɨɛ� ɡɚɞɚɧɢɹ� ɱɟɪɟɡ� ɩɨɫɬɨɹɧ�

ɧɭɸ�ɚɤɬɢɜɧɭɸ�ɢ�ɪɟɚɤɬɢɜɧɭɸ�ɦɨɳɧɨɫɬɢ�� FRQVW3Ƚ  ɢ� FRQVW4Ƚ  ��ɉɪɢ�ɷɬɨɦ�ɡɚɞɚ�

ɧɢɟ�ɝɟɧɟɪɢɪɭɟɦɨɣ�ɪɟɚɤɬɢɜɧɨɣ�ɦɨɳɧɨɫɬɢ�ɜ�ɜɢɞɟ�ɧɟɤɨɣ�ɩɨɫɬɨɹɧɧɨɣ�ɧɟ�ɫɨɨɬɜɟɬɫɬɜɭ�

ɟɬ�ɞɟɣɫɬɜɢɬɟɥɶɧɨɦɭ�ɭɩɪɚɜɥɟɧɢɸ�ɪɟɠɢɦɨɦ�ɜ�ɷɧɟɪɝɨɫɢɫɬɟɦɟ ɜɜɢɞɭ�ɬɨɝɨ��ɱɬɨ�ɧɚ�ɝɟ�

ɧɟɪɚɬɨɪɚɯ ɧɟɬ�ɪɟɝɭɥɹɬɨɪɨɜ�ɪɟɚɤɬɢɜɧɨɣ�ɦɨɳɧɨɫɬɢ��

ȿɳɟ�ɨɞɧɢɦ�ɫɩɨɫɨɛɨɦ�ɡɚɞɚɧɢɹ�ɦɨɳɧɨɫɬɢ�ɝɟɧɟɪɚɰɢɢ�ɹɜɥɹɟɬɫɹ�ɢɫɩɨɥɶɡɨɜɚɧɢɟ�



��

ɩɨɫɬɨɹɧɧɨɣ� ɚɤɬɢɜɧɨɣ� ɦɨɳɧɨɫɬɢ� FRQVW3Ƚ  ɢ� ɩɨɫɬɨɹɧɧɨɝɨ� ɦɨɞɭɥɹ� ɧɚɩɪɹɠɟɧɢɹ�

FRQVW8Ƚ  ��ȼ� ɞɚɧɧɨɦ� ɫɥɭɱɚɟ� ɜ� ɤɚɱɟɫɬɜɟ�ɩɟɪɟɦɟɧɧɵɯ�ɛɭɞɟɬ� ɜɵɫɬɭɩɚɬɶ� YDU Ƚ4 ��

Ƚɟɧɟɪɢɪɭɸɳɢɟ� ɭɡɥɵ� ɩɪɟɞɫɬɚɜɥɟɧɧɵɟ� ɜ� ɪɚɫɱɟɬɚɯ� ɩɨɞɨɛɧɵɦ� ɨɛɪɚɡɨɦ� ɹɜɥɹɸɬɫɹ�

ɭɡɥɚɦɢ� ɛɚɥɚɧɫɢɪɭɸɳɢɦɢ�ɩɨ�ɪɟɚɤɬɢɜɧɨɣ�ɦɨɳɧɨɫɬɢ��Ⱦɚɧɧɵɣ�ɫɩɨɫɨɛ�ɡɚɞɚɧɢɹ�ɝɟɧɟ�

ɪɚɰɢɢ� ɫɨɨɬɜɟɬɫɬɜɭɟɬ� ɪɟɚɥɶɧɵɦ� ɭɫɥɨɜɢɹɦ� ɪɚɛɨɬɵ� ɝɟɧɟɪɚɬɨɪɨɜ� ɫɬɚɧɰɢɣ�� ɨɛɨɪɭɞɨ�

ɜɚɧɧɵɯ� ɪɟɝɭɥɹɬɨɪɚɦɢ� ɧɚɩɪɹɠɟɧɢɹ�� ɡɚɞɚɱɚ� ɤɨɬɨɪɵɯ ɡɚɤɥɸɱɚɟɬɫɹ� ɜ� ɩɨɞɞɟɪɠɚɧɢɢ�

ɡɚɞɚɧɧɨɝɨ�ɧɚɩɪɹɠɟɧɢɹ� FRQVW8ɝɟɧ  �

Ɍɚɤɠɟ ɝɟɧɟɪɢɪɭɸɳɢɣ� ɭɡɟɥ� ɦɨɠɧɨ� ɩɪɟɞɫɬɚɜɥɹɬɶ� ɫ� ɩɨɦɨɳɶɸ� ɩɨɫɬɨɹɧɧɵɯ�

ɦɨɞɭɥɹ�ɢ�ɮɚɡɵ ɧɚɩɪɹɠɟɧɢɹ�� FRQVWɝɟɧ  G ɢ� FRQVW8ɝɟɧ  ��ȼ�ɞɚɧɧɵɯ�ɭɡɥɚɯ� ɜ� ɤɚɱɟ�

ɫɬɜɟ� ɩɟɪɟɦɟɧɧɵɯ� ɢɫɩɨɥɶɡɭɸɬɫɹ� YDU ɝɟɧ3 ɢ� YDU ɝɟɧ4 �� ɍɡɥɵ�� ɩɪɟɞɫɬɚɜɥɟɧɧɵɟ�

ɞɚɧɧɵɦ� ɫɩɨɫɨɛɨɦ� ɹɜɥɹɸɬɫɹ� ɛɚɥɚɧɫɢɪɭɸɳɢɦɢ� ɭɡɥɚɦɢ�ɩɨ� ɚɤɬɢɜɧɨɣ�ɢ� ɪɟɚɤɬɢɜ�

ɧɨɣ�ɦɨɳɧɨɫɬɢ�ɢ�ɩɪɢɧɢɦɚɸɬ�ɧɚ�ɫɟɛɹ�ɧɟɛɚɥɚɧɫɵ�ɤɚɤ�ɪɟɚɤɬɢɜɧɨɣ��ɬɚɤ�ɢ�ɚɤɬɢɜɧɨɣ�

ɦɨɳɧɨɫɬɢ��

���� Ɋɚɫɱɟɬɧɵɟ�ɦɨɞɟɥɢ�ɷɧɟɪɝɨɫɢɫɬɟɦ

Ⱦɥɹ� ɩɨɞɬɜɟɪɠɞɟɧɢɹ� ɨɫɧɨɜɧɵɯ� ɩɨɥɨɠɟɧɢɣ�� ɫɮɨɪɦɭɥɢɪɨɜɚɧɧɵɯ� ɚɜɬɨɪɨɦ��

ɜ ɩɪɨɝɪɚɦɦɧɨɦ�ɤɨɦɩɥɟɤɫɟ�5DVWU:LQ�ɢ�0DWKFDG�ɛɵɥɢ�ɫɨɡɞɚɧɵ�ɞɜɟ�ɦɨɞɟɥɢ�ɷɧɟɪɝɨ�

ɫɢɫɬɟɦ��ɬɟɫɬɨɜɚɹ�ɦɨɞɟɥɶ�ɢ�ɦɨɞɟɥɶ�ɱɚɫɬɢ�ɋɚɦɚɪɫɤɨɣ�ɷɧɟɪɝɨɫɢɫɬɟɦɵ�

ȼ�ɫɨɨɬɜɟɬɫɬɜɢɢ�ɫ�ɩɨɫɬɚɜɥɟɧɧɨɣ�ɰɟɥɶɸ�ɢɫɫɥɟɞɨɜɚɧɢɣ�ɞɚɧɧɵɟ�ɦɨɞɟɥɢ�ɞɨɥɠɧɵ�

ɨɬɜɟɱɚɬɶ ɫɥɟɞɭɸɳɢɦ�ɬɪɟɛɨɜɚɧɢɹɦ >��� ��@�

± ɧɚɥɢɱɢɟ�ɦɟɠɫɢɫɬɟɦɧɨɣ�ɫɜɹɡɢ�

± ɧɚɥɢɱɢɟ� ɜɨɡɦɨɠɧɨɫɬɢ� ɪɟɝɭɥɢɪɨɜɚɧɢɹ� ɧɚɩɪɹɠɟɧɢɹ� ɜ� ɞɟɮɢɰɢɬɧɨɣ� ɱɚɫɬɢ�

ɷɧɟɪɝɨɫɢɫɬɟɦɵ� ɩɭɬɟɦ� ɢɡɦɟɧɟɧɢɹ� ɭɫɬɚɜɨɤ� ɩɨ� ɧɚɩɪɹɠɟɧɢɸ� ɢ� ɤɨɷɮɮɢɰɢɟɧɬɨɜ�

ɬɪɚɧɫɮɨɪɦɚɰɢɢ�

± ɧɚɥɢɱɢɟ�ɜɨɡɦɨɠɧɨɫɬɢ�ɜɧɟɫɟɧɢɹ ɫɬɚɬɢɱɟɫɤɢɯ�ɯɚɪɚɤɬɟɪɢɫɬɢɤ�ɧɚɝɪɭɡɤɢ�

± ɧɚɥɢɱɢɟ ɭɡɥɚ� ɛɚɥɚɧɫɢɪɭɸɳɟɝɨ�ɩɨ�ɚɤɬɢɜɧɨɣ�ɢ�ɪɟɚɤɬɢɜɧɨɣ�ɦɨɳɧɨɫɬɢ�

± ɧɚɥɢɱɢɟ�ɧɟ�ɦɟɧɟɟ�ɬɪɟɯ�ɭɡɥɨɜ ɧɚɝɪɭɡɤɢ�
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± ɧɚɥɢɱɢɟ�ɧɟ�ɦɟɧɟɟ���ɫɜɹɡɟɣ�ɦɟɠɞɭ�ɭɡɥɚɦɢ�

ɉɪɢ�ɷɬɨɦ�ɜɨɡɦɨɠɧɨ�ɢɫɩɨɥɶɡɨɜɚɬɶ�ɫɥɟɞɭɸɳɢɟ ɞɨɩɭɳɟɧɢɹ�

± ɱɚɫɬɨɬɚ�ɷɥɟɤɬɪɢɱɟɫɤɨɝɨ�ɬɨɤɚ�ɜ�ɫɟɬɢ�I FRQVW�

± ɨɬɫɭɬɫɬɜɢɟ ɭɫɬɪɨɣɫɬɜ� ɚɜɬɨɦɚɬɢɱɟɫɤɨɝɨ� ɪɟɝɭɥɢɪɨɜɚɧɢɹ� ɧɚɩɪɹɠɟɧɢɹ�

ɢ ɚɜɬɨɦɚɬɢɱɟɫɤɨɝɨ ɪɟɝɭɥɢɪɨɜɚɧɢɹ ɤɨɷɮɮɢɰɢɟɧɬɚ�ɬɪɚɧɫɮɨɪɦɚɰɢɢ �ȺɊɄɌ��

± ɧɟɩɪɟɞɫɬɚɜɥɟɧɢɟ� ɧɚ� ɦɨɞɟɥɢ� ɬɭɩɢɤɨɜɵɯ� ɩɨɞɫɬɚɧɰɢɣ� ɩɪɢ� ɭɫɥɨɜɢɢ�

ɧɟɜɨɡɦɨɠɧɨɫɬɢ�ɩɟɪɟɝɪɭɡɤɢ�ɥɢɧɢɣ�ɷɥɟɤɬɪɨɩɟɪɟɞɚɱɢ ɩɨ�ɬɨɤɭ�

± ɦɨɞɟɥɢɪɨɜɚɧɢɟ� ɢɫɬɨɱɧɢɤɚ ɩɢɬɚɧɢɹ� ɷɤɜɢɜɚɥɟɧɬɧɵɦ� ɝɟɧɟɪɚɬɨɪɨɦ��

ɩɨɞɤɥɸɱɟɧɧɵɦ�ɤ�ɲɢɧɚɦ ɜɵɫɨɤɨɝɨ�ɧɚɩɪɹɠɟɧɢɹ�

± ɦɨɞɟɥɢɪɨɜɚɧɢɟ� ɧɚɝɪɭɡɤɢ ɪɚɫɩɪɟɞɟɥɢɬɟɥɶɧɵɯ� ɭɫɬɪɨɣɫɬɜ� ɫ� ɩɨɦɨɳɶɸ�

ɧɚɝɪɭɡɤɢ��ɩɨɞɤɥɸɱɟɧɧɨɣ�ɤ�ɲɢɧɟ�ɜɵɫɨɤɨɝɨ�ɧɚɩɪɹɠɟɧɢɹ�

ɉɟɪɜɚɹ ɦɨɞɟɥɶ �ɪɢɫɭɧɨɤ �����ɹɜɥɹɟɬɫɹ�ɬɟɫɬɨɜɨɣ�ɢ� ɫɨɫɬɨɢɬ�ɢɡ�ɞɜɭɯ�ɱɚɫɬɟɣ��

ɉɟɪɜɚɹ� ɱɚɫɬɶ� ɩɪɟɞɫɬɚɜɥɹɟɬ� ɫɨɛɨɣ� ɢɡɨɥɢɪɨɜɚɧɧɵɣ� ɷɧɟɪɝɨɪɚɣɨɧ� ɤɨɬɨɪɵɣ� ɫɨɫɬɨɢɬ�

ɢɡ ɱɟɬɵɪɟɯ� ɭɡɥɨɜ� ɧɨɦɢɧɚɥɶɧɵɦ� ɧɚɩɪɹɠɟɧɢɟɦ� ���� ɤȼ� ɫɨɟɞɢɧɟɧɧɵɯ� ɫ� ɩɨɦɨɳɶɸ�

ɱɟɬɵɪɟɯ�ɥɢɧɢɣ�ɜ�ɤɨɥɶɰɨ� ɢ�ɩɹɬɨɣ�ɥɢɧɢɢ� ɲɭɧɬɢɪɭɸɳɟɣ�ɭɡɥɵ�ʋ ��ɢ�ʋ ���ɍɡɟɥ�ʋ ��

ɹɜɥɹɟɬɫɹ� ɛɚɥɚɧɫɢɪɭɸɳɢɦ� ɩɨ� ɪɟɚɤɬɢɜɧɨɣ� ɦɨɳɧɨɫɬɢ�� ɭɡɟɥ� ʋ �� ɹɜɥɹɟɬɫɹ� ɭɡɥɨɦ�

ɝɟɧɟɪɚɬɨɪɨɦ ɚɤɬɢɜɧɨɣ�ɢ�ɪɟɚɤɬɢɜɧɨɣ�ɦɨɳɧɨɫɬɢ�� ɭɡɥɵ�ʋ �� �� ��ɹɜɥɹɸɬɫɹ�ɭɡɥɚɦɢ�

ɧɚɝɪɭɡɤɢ�� ɍɡɟɥ� ʋ �� ɦɨɞɟɥɢɪɭɟɬ� ɲɢɧɵ� ɧɢɡɤɨɝɨ� ɧɚɩɪɹɠɟɧɢɹ� ɬɪɚɧɫɮɨɪɦɚɬɨɪɧɨɣ�

ɩɨɞɫɬɚɧɰɢɢ�������� ɤȼ�

ȼɬɨɪɚɹ� ɱɚɫɬɶ� ɫɨɫɬɨɢɬ� ɢɡ� ɬɪɚɧɫɮɨɪɦɚɬɨɪɧɨɣ� ɜɟɬɜɢ� ɫ� ɧɨɦɢɧɚɥɶɧɵɦ� ɤɨɷɮ�

ɮɢɰɢɟɧɬɨɦ� ɬɪɚɧɫɮɨɪɦɚɰɢɢ� � ɬɪN ɢ� ɥɢɧɢɢ� ��� ɤȼ�� ɤɨɬɨɪɚɹ�ɦɨɞɟɥɢɪɭɟɬ� ɫɜɹɡɶ�

ɫ ɜɧɟɲɧɟɣ� ɷɧɟɪɝɨɫɢɫɬɟɦɨɣ�� ɍɡɟɥ� ʋ �� ɹɜɥɹɟɬɫɹ� ɛɚɥɚɧɫɢɪɭɸɳɢɦ� ɩɨ� ɚɤɬɢɜɧɨɣ�

ɢ ɪɟɚɤɬɢɜɧɨɣ�ɦɨɳɧɨɫɬɢ�ɢ�ɢɫɬɨɱɧɢɤɨɦ�ɛɟɫɤɨɧɟɱɧɨɣ�ɦɨɳɧɨɫɬɢ��ɭɡɟɥ�ʋ ��ɦɨɞɟ�

ɥɢɪɭɟɬ�ɲɢɧɵ�ɜɵɫɨɤɨɝɨ�ɧɚɩɪɹɠɟɧɢɹ�ɬɪɚɧɫɮɨɪɦɚɬɨɪɧɨɣ�ɩɨɞɫɬɚɧɰɢɢ�������� ɤȼ��

ȼɟɬɜɶ�ʋ �±��ɦɨɞɟɥɢɪɭɟɬ�ɫɜɹɡɶ�ɢɡɨɥɢɪɨɜɚɧɧɨɣ�ɷɧɟɪɝɨɫɢɫɬɟɦɵ�ɫ ɜɧɟɲɧɟɣ�ɷɧɟɪ�

ɝɨɫɢɫɬɟɦɨɣ�� ɩɨ� ɤɨɬɨɪɨɣ� ɩɪɨɢɫɯɨɞɢɬ� ɩɟɪɟɞɚɱɚ� ɚɤɬɢɜɧɨɣ� ɢ ɪɟɚɤɬɢɜɧɨɣ� ɦɨɳɧɨ�

ɫɬɢ��Ⱦɚɧɧɚɹ� ɜɟɬɜɶ� ɹɜɥɹɟɬɫɹ� ɟɞɢɧɫɬɜɟɧɧɵɦ� ɷɥɟɦɟɧɬɨɦ� ɫɟɱɟɧɢɹ� ɢɡɨɥɢɪɨɜɚɧɧɨɝɨ�

ɷɧɟɪɝɨɪɚɣɨɧɚ�
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Ɋɢɫɭɧɨɤ �����ɉɪɢɧɰɢɩɢɚɥɶɧɚɹ�ɫɯɟɦɚ�ɬɟɫɬɨɜɨɣ�ɦɨɞɟɥɢ

ɉɪɢ� ɷɬɨɦ� ɜ� ɭɡɥɚɯ ± ɢɫɬɨɱɧɢɤɚɯ� ɪɟɚɤɬɢɜɧɨɣ� ɦɨɳɧɨɫɬɢ� ɧɚɩɪɹɠɟɧɢɟ� ɡɞ8

ɜ ɫɨɨɬɜɟɬɫɬɜɢɢ� ɫ� ɧɨɪɦɚɬɢɜɧɵɦɢ� ɞɨɤɭɦɟɧɬɚɦɢ� >��@ ɡɚɞɚɟɬɫɹ� ɧɚ� � �� ɜɵɲɟ� ɧɨɦɢ�

ɧɚɥɶɧɨɝɨ��ɞɥɹ�ɫɟɬɢ���� ɤȼ� ��� ɡɞ8 ɤȼ� ɞɥɹ�ɫɟɬɢ�����ɤȼ� ��� ɡɞ8 ɤȼ �ɬɚɛɥɢɰɚ������

Ⱦɥɹ�ɩɨɜɵɲɟɧɢɹ�ɫɤɨɪɨɫɬɢ�ɪɚɫɱɟɬɨɜ�ɜ�ɞɚɧɧɨɣ�ɦɨɞɟɥɢ�ɧɟ�ɭɱɢɬɵɜɚɟɬɫɹ�ɟɦɤɨɫɬ�

ɧɚɹ�ɩɪɨɜɨɞɢɦɨɫɬɶ�ɥɢɧɢɣ�����ɢ�����ɤȼ��ɚ�ɬɚɤɠɟ�ɩɨɬɟɪɢ�ɜ�ɬɪɚɧɫɮɨɪɦɚɬɨɪɟ �ɬɚɛɥɢ�

ɰɚ �����

Ɍɚɛɥɢɰɚ���� ± ɂɫɯɨɞɧɵɟ�ɩɚɪɚɦɟɬɪɵ�ɭɡɥɨɜ

ʋ Ɋɝɟɧ��Ɇȼɬ 4ɝɟɧ�ɆȼȺɪ 8ɡɞ��ɤȼ Ɋɧɨɦ��Ɇȼɬ Ɋɧɨɦ��ɆȼȺɪ
� ± ± ± ����� ��
� ����� ����� ± ± ±
� ± ± ± ����� �����
� ± ± ����� ����� ±
� ± ± ± ± ±
� ± ± ����� ± ±

Ɍɚɛɥɢɰɚ���� ± ɂɫɯɨɞɧɵɟ�ɩɚɪɚɦɟɬɪɵ�ɜɟɬɜɟɣ�=��Ɉɦ�

ʋ � � � � � �
� ± ���L ������L �����L ± ±
� ���L ± ���L ���L ± ±
� ������L ���L ± ± ± ±
� �����L ���L ± ± ± ±
� ± ± ± ± ± ���L
� ± ± ± ± ���L ±
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Ɇɚɬɟɦɚɬɢɱɟɫɤɚɹ�ɦɨɞɟɥɶ� ɨɩɢɫɵɜɚɟɬɫɹ� ɫɢɫɬɟɦɨɣ� ɧɟɥɢɧɟɣɧɵɯ� ɭɪɚɜɧɟɧɢɣ� ɧɟ�

ɛɚɥɚɧɫɨɜ�ɚɤɬɢɜɧɨɣ�ɢ�ɪɟɚɤɬɢɜɧɨɣ�ɦɨɳɧɨɫɬɢ�ɞɥɹ�ɤɚɠɞɨɝɨ�ɭɡɥɚ�
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ɋɨɝɥɚɫɧɨ� ɦɟɬɨɞɢɤɟ ɪɚɫɱɟɬɨɜ� ɷɥɟɤɬɪɢɱɟɫɤɢɯ� ɪɟɠɢɦɨɜ� >��@ ɭɪɚɜɧɟɧɢɹ� ɧɟɛɚ�

ɥɚɧɫɨɜ� ɚɤɬɢɜɧɨɣ�ɢ�ɪɟɚɤɬɢɜɧɨɣ�ɦɨɳɧɨɫɬɢ�ɧɟ� ɡɚɩɢɫɵɜɚɸɬɫɹ� ɞɥɹ�ɛɚɥɚɧɫɢɪɭɸɳɟɝɨ�

ɭɡɥɚ �ɭɡɟɥ�ʋ �� ɢ�ɭɡɥɚ��ɛɚɥɚɧɫɢɪɭɸɳɟɝɨ�ɩɨ�ɪɟɚɤɬɢɜɧɨɣ�ɦɨɳɧɨɫɬɢ �ɭɡɟɥ�ʋ����

ȼɬɨɪɚɹ�ɦɨɞɟɥɶ ɩɪɟɞɫɬɚɜɥɹɟɬ�ɫɨɛɨɣ�ɭɩɪɨɳɟɧɧɭɸ�ɦɨɞɟɥɶ�ɋɚɦɚɪɫɤɨɣ�ɷɧɟɪɝɨ�

ɫɢɫɬɟɦɵ��ɇɭɦɟɪɚɰɢɹ�ɭɡɥɨɜ�ɩɪɨɢɡɜɨɞɢɬɫɹ�ɩɨ�ɫɥɟɞɭɸɳɟɦɭ�ɩɪɢɧɰɢɩɭ��18��ɝɞɟ�1 ±

ɩɨɪɹɞɤɨɜɵɣ�ɧɨɦɟɪ�ɭɡɥɚ��8 ± ɧɨɦɢɧɚɥɶɧɨɟ�ɧɚɩɪɹɠɟɧɢɟ ɭɡɥɚ��ɉɨ�ɚɧɚɥɨɝɢɢ�ɫ�ɩɟɪɜɨɣ�

ɦɨɞɟɥɶɸ ɞɚɧɧɚɹ� ɷɧɟɪɝɨɫɢɫɬɟɦɚ� ɬɚɤɠɟ�ɫɨɫɬɨɢɬ�ɢɡ�ɞɜɭɯ ɱɚɫɬɟɣ� �ɪɢɫɭɧɨɤ �����ɩɪɢ�

ɥɨɠɟɧɢɟ ���



��

Ɋɢɫɭɧɨɤ �����ɉɪɢɧɰɢɩɢɚɥɶɧɚɹ�ɫɯɟɦɚ�ɪɚɫɫɦɚɬɪɢɜɚɟɦɨɣ�ɷɧɟɪɝɨɫɢɫɬɟɦɵ

ɉɟɪɜɚɹ�ɱɚɫɬɶ�ɩɪɟɞɫɬɚɜɥɹɟɬ�ɫɨɛɨɣ�ɷɧɟɪɝɨɪɚɣɨɧ�ɫ�ɧɨɦɢɧɚɥɶɧɵɦ�ɧɚɩɪɹɠɟɧɢɟɦ�

���� ɢ� ��� ɤȼ�� ȼ� ɫɨɫɬɚɜ� ɞɚɧɧɨɝɨ� ɷɧɟɪɝɨɪɚɣɨɧɚ� ɜɯɨɞɹɬ� ɞɜɟ� ɷɥɟɤɬɪɨɫɬɚɧɰɢɢ� ±

ɇɤɌɗɐ���� ɇɤɌɗɐ���� ɩɹɬɶ� ɬɪɚɧɫɮɨɪɦɚɬɨɪɧɵɯ� ɩɨɞɫɬɚɧɰɢɣ� �������� ɤȼ�� ɩɹɬɶ� ɩɨɞ�

ɫɬɚɧɰɢɣ�����ɤȼ��ɋɜɹɡɶ�ɦɟɠɞɭ�ɩɨɞɫɬɚɧɰɢɹɦɢ�ɨɛɟɫɩɟɱɢɜɚɟɬɫɹ�ɥɢɧɢɹɦɢ�ɧɚɩɪɹɠɟɧɢ�

ɟɦ�����ɤȼ��

ɋɬɚɧɰɢɹ�ɇɤɌɗɐ�� �ɭɡɟɥ�ʋ ��� ɫɦɨɞɟɥɢɪɨɜɚɧɚ�ɷɤɜɢɜɚɥɟɧɬɧɵɦ�ɝɟɧɟɪɚɬɨɪɨɦ�

ɧɚ�ɲɢɧɚɯ�����ɤȼ��Ɋɚɫɩɪɟɞɟɥɢɬɟɥɶɧɨɟ�ɭɫɬɪɨɣɫɬɜɨ�ɜɤɥɸɱɚɟɬ�ɜ�ɫɟɛɹ�ɲɢɧɵ�ɜɵɫɨɤɨɝɨ�

ɧɚɩɪɹɠɟɧɢɹ�����ɤȼ� ɇɚ�ɲɢɧɚɯ�����ɤȼ�ɩɪɢɫɭɬɫɬɜɭɟɬ�ɲɟɫɬɶ ɥɢɧɢɣ��ɇɚɝɪɭɡɤɚ�ɫɬɚɧ�

ɰɢɢ�ɫɦɨɞɟɥɢɪɨɜɚɧɚ�ɧɚɝɪɭɡɤɨɣ�ɧɚ�ɲɢɧɚɯ�����ɤȼ�

ɋɬɚɧɰɢɹ�ɇɤɌɗɐ��� �ɭɡɟɥ�ʋ ��� ɫɦɨɞɟɥɢɪɨɜɚɧɚ� ɷɤɜɢɜɚɥɟɧɬɧɵɦ� ɝɟɧɟɪɚɬɨɪɨɦ�

Ɋɚɫɩɪɟɞɟɥɢɬɟɥɶɧɨɟ� ɭɫɬɪɨɣɫɬɜɨ� ɜɤɥɸɱɚɟɬ ɜ� ɫɟɛɹ� ɲɢɧɵ� ɜɵɫɨɤɨɝɨ� ɧɚɩɪɹɠɟɧɢɹ�

ɗɧɟɪɝɨɭɡɟɥ�ʋ�

ɗɧɟɪɝɨɭɡɟɥ�ʋ�

ȼɧɟɲɧɹɹ�ɗɗɋ

ȻɌɗɐ�

©ɋɚɦɌɗɐª

©ɇɤɌɗɐ±�ª

©ɇɤɌɗɐ±�ª
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��� ɤȼ��ɇɚ�ɲɢɧɚɯ�����ɤȼ�ɩɪɢɫɭɬɫɬɜɭɟɬ�ɲɟɫɬɶ�ɨɬɯɨɞɹɳɢɯ�ɥɢɧɢɣ��ɇɚɝɪɭɡɤɚ� ɫɬɚɧ�

ɰɢɢ�ɫɦɨɞɟɥɢɪɨɜɚɧɚ�ɧɚɝɪɭɡɤɨɣ�ɧɚ�ɲɢɧɚɯ�����ɤȼ�

ɍɡɥɵ�ʋ �� �� �� �� �� ɩɪɟɞɫɬɚɜɥɟɧɵ�ɲɢɧɚɦɢ� ɜɵɫɨɤɨɝɨ� ɧɚɩɪɹɠɟɧɢɹ� ���� ɤȼ�

ɢ ɲɢɧɚɦɢ�ɧɢɡɤɨɝɨ�ɧɚɩɪɹɠɟɧɢɹ�����ɤȼ��ɫɜɹɡɶ�ɦɟɠɞɭ�ɲɢɧɚɦɢ�ȼɇ�ɢ�ɇɇ�ɜ�ɭɡɥɚɯ�ʋ ��

ɢ�ʋ �� ɨɛɟɫɩɟɱɢɜɚɟɬɫɹ� ɫ� ɩɨɦɨɳɶɸ� ɚɜɬɨɬɪɚɧɫɮɨɪɦɚɬɨɪɨɜ� ɬɪɟɯɮɚɡɧɵɯ�� ɬɪɟɯɨɛɦɨ�

ɬɨɱɧɵɯ�ɫ ɩɪɢɧɭɞɢɬɟɥɶɧɵɦ�ɨɯɥɚɠɞɟɧɢɟɦ�ɢ�ɰɢɪɤɭɥɹɰɢɟɣ�ɦɚɫɥɚ�ɢ ɪɟɝɭɥɢɪɨɜɤɨɣ�ɩɨɞ�

ɧɚɝɪɭɡɤɨɣ ȺɌȾɐɌɇ ����������������ɫɜɹɡɶ�ɦɟɠɞɭ�ɲɢɧɚɦɢ�ȼɇ�ɢ�ɇɇ�ɜ�ɭɡɥɚɯ ʋ ��

�� ��ɨɛɟɫɩɟɱɢɜɚɟɬɫɹ�ɫ�ɩɨɦɨɳɶɸ�ɬɪɚɧɫɮɨɪɦɚɬɨɪɨɜ�ɦɚɪɤɢ�ȺɌȾɐɌɇ����������������

ɇɚ�ɜɫɟɯ�ɬɪɚɧɫɮɨɪɦɚɬɨɪɚɯ�ɭɫɬɚɧɨɜɥɟɧɨ�ɭɫɬɪɨɣɫɬɜɨ�Ɋɉɇ�

ɍɡɥɵ� ʋ� ��� ��� ��� ��� ��� ɩɪɟɞɫɬɚɜɥɟɧɵ� ɲɢɧɚɦɢ� ɜɵɫɨɤɨɝɨ� ɧɚɩɪɹɠɟɧɢɹ�

��� ɤȼ�

ɋɜɹɡɶ�ɷɧɟɪɝɨɭɡɥɚ�ʋ ��ɫ�ɷɧɟɪɝɨɭɡɥɨɦ�ʋ ��ɨɛɟɫɩɟɱɢɜɚɟɬɫɹ� ɫ�ɩɨɦɨɳɶɸ�ɞɜɭɯ�

ɥɢɧɢɣ�����ɤȼ�ɢ�ɲɟɫɬɢ�ɥɢɧɢɣ�����ɤȼ��ɤɨɬɨɪɵɟ�ɨɛɪɚɡɭɸɬ�ɫɟɱɟɧɢɟ�ɷɧɟɪɝɨɭɡɥɚ�ʋ ��

ȼɬɨɪɚɹ�ɱɚɫɬɶ�ɦɨɞɟɥɢ�ɫɨɫɬɨɢɬ�ɢɡ�ɬɪɟɯ�ɩɨɞɫɬɚɧɰɢɣ ����ɤȼ� ©Ⱥɡɨɬª��©Ʉɭɣɛɵ�

ɲɟɜɫɤɚɹª� ɢ� ©Ʉɪɚɫɧɨɚɪɦɟɣɫɤɚɹª� ɞɜɭɯ� ɷɥɟɤɬɪɨɫɬɚɧɰɢɣ� ɋɚɦɌɗɐ�� ȻɌɗɐ� ɬɪɟɯ

ɬɪɚɧɫɮɨɪɦɚɬɨɪɧɵɯ�ɩɨɞɫɬɚɧɰɢɣ ��������ɤȼ� ɨɞɧɨɣ ɩɨɞɫɬɚɧɰɢɢ ����ɤȼ� ɬɚɤɠɟ�ɜ�ɫɨ�

ɫɬɚɜ� ɦɨɞɟɥɢ� ɜɯɨɞɢɬ� ɩɨɞɫɬɚɧɰɢɹ� �������� ɤȼ� ɫ� ɤɨɷɮɮɢɰɢɟɧɬɨɦ� ɬɪɚɧɫɮɨɪɦɚɰɢɢ�

��� ɬɪN ��ɩɪɢɱɟɦ�ɲɢɧɵ�����ɤȼ�ɹɜɥɹɸɬɫɹ�ɛɚɥɚɧɫɢɪɭɸɳɢɦ�ɭɡɥɨɦ�ɞɚɧɧɨɣ�ɦɨɞɟɥɢ�

ɋɬɚɧɰɢɹ�ɋɚɦɌɗɐ �ɭɡɟɥ�ʋ ����ɫɦɨɞɟɥɢɪɨɜɚɧɚ�ɲɢɧɚɦɢ�����ɤȼ�ɫ�ɩɹɬɶɸ�ɨɬɯɨ�

ɞɹɳɢɦɢ ɥɢɧɢɹɦɢ��ɇɚɝɪɭɡɤɚ�ɫɬɚɧɰɢɢ�ɫɦɨɞɟɥɢɪɨɜɚɧɚ�ɧɚɝɪɭɡɤɨɣ�ɧɚ�ɲɢɧɚɯ�����ɤȼ�

ɋɬɚɧɰɢɹ�ȻɌɗɐ �ɭɡɟɥ�ʋ ����ɫɦɨɞɟɥɢɪɨɜɚɧɚ�ɝɟɧɟɪɚɬɨɪɨɦ�ɧɨɦɢɧɚɥɶɧɨɣ�ɦɨɳ�

ɧɨɫɬɶɸ����Ɇȼɬ��Ɋɚɫɩɪɟɞɟɥɢɬɟɥɶɧɨɟ�ɭɫɬɪɨɣɫɬɜɨ�ɜɤɥɸɱɚɟɬ�ɜ�ɫɟɛɹ�ɲɢɧɵ�ɜɵɫɨɤɨɝɨ�

ɧɚɩɪɹɠɟɧɢɹ� ���� ɤȼ� ɇɚ� ɲɢɧɚɯ� ���� ɤȼ� ɩɪɢɫɭɬɫɬɜɭɟɬ� ɜɨɫɟɦɶ� ɨɬɯɨɞɹɳɢɯ� ɥɢɧɢɣ��

ɇɚɝɪɭɡɤɚ�ɫɬɚɧɰɢɢ�ɫɦɨɞɟɥɢɪɨɜɚɧɚ�ɧɚɝɪɭɡɤɨɣ�ɧɚ�ɲɢɧɚɯ�����ɤȼ�

ɍɡɥɵ�ʋ ��� ���ɩɪɟɞɫɬɚɜɥɟɧɵ�ɲɢɧɚɦɢ�ɜɵɫɨɤɨɝɨ�ɧɚɩɪɹɠɟɧɢɹ�����ɤȼ�ɢ ɲɢɧɚɦɢ�

ɧɢɡɤɨɝɨ�ɧɚɩɪɹɠɟɧɢɹ�����ɤȼ��ɫɜɹɡɶ�ɦɟɠɞɭ�ɲɢɧɚɦɢ�ȼɇ�ɢ�ɇɇ�ɜ�ɭɡɥɟ ʋ ���ɨɛɟɫɩɟɱɢ�

ɜɚɟɬɫɹ ɫ�ɩɨɦɨɳɶɸ�ɬɪɚɧɫɮɨɪɦɚɬɨɪɨɜ�ȺɌȾɐɌɇ�����������������ɫɜɹɡɶ�ɦɟɠɞɭ�ɲɢɧɚ�

ɦɢ�ȼɇ�ɢ�ɇɇ�ɜ�ɭɡɥɟ�ʋ ���ɨɛɟɫɩɟɱɢɜɚɟɬɫɹ�ɫ�ɩɨɦɨɳɶɸ�ɬɪɚɧɫɮɨɪɦɚɬɨɪɨɜ�ȺɌȾɐɌɇ�

��������������� ɇɚ�ɜɫɟɯ�ɬɪɚɧɫɮɨɪɦɚɬɨɪɚɯ�ɭɫɬɚɧɨɜɥɟɧɨ�ɭɫɬɪɨɣɫɬɜɨ�Ɋɉɇ�



��

ɍɡɟɥ�ʋ����ɩɪɟɞɫɬɚɜɥɟɧ�ɲɢɧɚɦɢ�ɜɵɫɨɤɨɝɨ�ɧɚɩɪɹɠɟɧɢɹ�����ɤȼ�

ɍɡɟɥ�ʋ ����ɩɪɟɞɫɬɚɜɥɟɧ�ɲɢɧɚɦɢ�ɜɵɫɨɤɨɝɨ�ɧɚɩɪɹɠɟɧɢɹ�����ɤȼ�ɢ�ɹɜɥɹɟɬɫɹ�

ɛɚɥɚɧɫɢɪɭɸɳɢɦ�ɭɡɥɨɦ��ɋɜɹɡɶ� ɫ� ɭɡɥɨɦ�ʋ ����ɨɛɟɫɩɟɱɢɜɚɟɬɫɹ� ɫ�ɩɨɦɨɳɶɸ�ɬɪɚɧɫ�

ɮɨɪɦɚɬɨɪɧɨɣ�ɜɟɬɜɢ�ɫ� ��� ɬɪN ��Ʌɢɧɢɢ� ɨɬɯɨɞɹɳɢɟ�ɨɬ�ɭɡɥɨɜ�ʋ ����ɢ�ʋ ���� ɦɨɞɟ�

ɥɢɪɭɸɬ�ɫɜɹɡɶ�ɷɧɟɪɝɨɭɡɥɚ�ʋ ��ɫ�ɜɧɟɲɧɟɣ�ɷɧɟɪɝɨɫɢɫɬɟɦɨɣ�

Ⱦɚɧɧɚɹ�ɦɨɞɟɥɶ�ɩɨɡɜɨɥɹɟɬ�ɫ�ɧɟɨɛɯɨɞɢɦɨɣ�ɬɨɱɧɨɫɬɶɸ�ɪɚɫɫɱɢɬɵɜɚɬɶ�ɷɥɟɤɬɪɢ�

ɱɟɫɤɢɟ�ɪɟɠɢɦɵ�ɞɥɹ�ɷɧɟɪɝɨɫɢɫɬɟɦɵ�ɜɬɨɪɨɝɨ�ɫɟɱɟɧɢɹ�ɋɚɦɚɪɫɤɨɣ�ɗɋ�

����Ɋɚɡɪɚɛɨɬɤɚ ɦɟɬɨɞɢɤɢ�ɫɧɢɠɟɧɢɹ�ɬɨɤɨɜɨɣ�ɪɚɡɝɪɭɡɤɢ�

ɦɟɠɫɢɫɬɟɦɧɨɣ�ɫɜɹɡɢ

Ⱥɧɚɥɢɡ� ɜɡɚɢɦɨɫɜɹɡɟɣ� ɦɟɠɞɭ� ɢɡɦɟɧɟɧɢɟɦ� ɧɚɩɪɹɠɟɧɢɹ� ɤɨɦɩɥɟɤɫɧɨɝɨ� ɭɡɥɚ�

ɧɚɝɪɭɡɤɢ�� ɫ� ɭɱɟɬɨɦ� ɟɝɨ� ɫɬɚɬɢɱɟɫɤɢɯ� ɯɚɪɚɤɬɟɪɢɫɬɢɤ�� ɢ� ɬɨɤɨɜɨɣ� ɡɚɝɪɭɡɤɨɣ� ɦɟɠɫɢ�

ɫɬɟɦɧɵɯ� ɫɜɹɡɟɣ� ɩɪɨɢɡɜɨɞɢɬɫɹ� ɧɚ� ɩɪɢɦɟɪɟ� ɩɪɢɦɟɧɟɧɢɹ� ɪɚɡɪɚɛɨɬɚɧɧɨɣ� ɦɟɬɨɞɢɤɢ�

ɩɨ ɫɧɢɠɟɧɢɸ�ɧɟɞɨɩɭɫɬɢɦɨɣ�ɬɨɤɨɜɨɣ�ɡɚɝɪɭɡɤɢ�ɥɢɧɢɢ��ɨɛɟɫɩɟɱɢɜɚɸɳɟɣ�ɫɜɹɡɶ ɪɚɫ�

ɫɦɚɬɪɢɜɚɟɦɨɣ�ɷɧɟɪɝɨɫɢɫɬɟɦɵ ɫ�ɜɧɟɲɧɟɣ�ɗɗɋ�

Ɋɟɲɟɧɢɟ�ɡɚɞɚɱɢ�ɨɩɬɢɦɢɡɚɰɢɢ�ɩɨ�ɪɚɡɪɚɛɨɬɚɧɧɨɦɭ�ɜɨ�ɜɬɨɪɨɣ�ɝɥɚɜɟ�ɚɥɝɨɪɢɬɦɭ

ɨɫɭɳɟɫɬɜɥɟɧɨ�ɜ�ɩɪɨɝɪɚɦɦɧɨɦ�ɤɨɦɩɥɟɤɫɟ�0DWKFDG��ȼ�ɪɚɦɤɚɯ�ɪɟɲɟɧɢɹ�ɢɫɩɨɥɶɡɨɜɚ�

ɧɵ� ɜɫɬɪɨɟɧɧɵɟ�ɮɭɧɤɰɢɢ�� ɬɚɤɢɟ� ɤɚɤ�ɮɨɪɦɢɪɨɜɚɧɢɟ�ɦɚɬɪɢɰɵ�əɤɨɛɢ�� ɪɟɲɟɧɢɟ� ɫɢ�

ɫɬɟɦɵ�ɧɟɥɢɧɟɣɧɵɯ�ɭɪɚɜɧɟɧɢɣ�ɦɟɬɨɞɨɦ�ɇɶɸɬɨɧɚ��ɩɨɢɫɤ�ɤɨɪɧɟɣ�ɫɢɫɬɟɦɵ�ɭɪɚɜɧɟ�

ɧɢɣ�ɦɟɬɨɞɨɦ�Ƚɚɭɫɫɚ�ɢ�ɞɪ�

Ɋɟɲɟɧɢɟ� ɩɪɢɜɟɞɟɧɨ� ɞɥɹ� ɬɟɫɬɨɜɨɣ ɦɨɞɟɥɢ� ɷɧɟɪɝɨɫɢɫɬɟɦɵ�� ɩɪɢɧɰɢɩɢɚɥɶɧɚɹ�

ɫɯɟɦɚ�ɤɨɬɨɪɨɣ�ɞɚɧɚ�ɧɚ�ɪɢɫɭɧɤɟ ���� ɂɫɯɨɞɧɵɟ�ɞɚɧɧɵɟ�ɫɨɨɬɜɟɬɫɬɜɭɸɬ�ɞɚɧɧɵɦ�ɬɚɛ�

ɥɢɰ ��� ɢ ����

�� ȼɵɹɜɥɟɧɢɟ�ɧɟɞɨɩɭɫɬɢɦɨɣ�ɬɨɤɨɜɨɣ�ɩɟɪɟɝɪɭɡɤɢ�ɷɥɟɦɟɧɬɚ�ɫɟɱɟɧɢɹ�

PD[��B ,, ɭɫɬ �� � ������

ɝɞɟ�,PD[ � ɤȺ�

�� Ɉɩɪɟɞɟɥɟɧɢɟ�ɧɟɨɛɯɨɞɢɦɨɝɨ�ɫɧɢɠɟɧɢɹ�ǻ,�

�������������PD[  � � ' ,,, ɭɫɬ ɤȺ� ������

�� Ɋɚɫɱɟɬ�ɷɥɟɤɬɪɢɱɟɫɤɨɝɨ�ɪɟɠɢɦɚ�ɦɟɬɨɞɨɦ�ɇɶɸɬɨɧɚ�



��

���� Ɏɨɪɦɢɪɨɜɚɧɢɟ�ɬɚɛɥɢɰɵ�ɜɟɬɜɟɣ��

Ⱦɥɹ� ɧɚɱɚɥɚ� ɪɚɫɱɟɬɚ� ɧɟɨɛɯɨɞɢɦɨ� ɫɮɨɪɦɢɪɨɜɚɬɶ� ɦɚɬɪɢɰɭ� ɭɡɥɨɜɵɯ� ɩɪɨɜɨɞɢ�

ɦɨɫɬɟɣ�ɷɥɟɦɟɧɬɨɜ� MN< � ��Ⱦɥɹ�ɜɟɬɜɟɣ�ɨɧɚ�ɨɩɪɟɞɟɥɹɟɬɫɹ�ɩɨ�ɫɥɟɞɭɸɳɟɣ�ɮɨɪɦɭɥɟ�

MN
MN =

<
�

�

�
� � ������

ɉɪɨɜɨɞɢɦɨɫɬɢ ɭɡɥɨɜ�ɨɩɪɟɞɟɥɹɸɬɫɹ�ɩɨ�ɞɪɭɝɨɣ�ɮɨɪɦɭɥɟ�

¦� MNNN << �� � ������

ȼ�ɢɬɨɝɟ�ɩɨɥɭɱɟɧɵ�ɫɥɟɞɭɸɳɢɟ�ɞɚɧɧɵɟ �ɬɚɛɥɢɰɚ �����

Ɍɚɛɥɢɰɚ���� ± ɉɪɨɜɨɞɢɦɨɫɬɢ�ɷɥɟɦɟɧɬɨɜ�ɫɯɟɦɵ
ʋ � � � � � �

� �����±�����L ±�������L ±������������L ±������������L ±����������L �

� ±�������L ����±����L ±���������L ±�������L � �

� ±�����������L ±���������L ������±�����L � � �

� ±�����������L ±�������L � ������±������L � �

� ±����������L � � � �����±����L ±�������L

� � � � � ±�������L �

Ⱦɥɹ� ɞɚɥɶɧɟɣɲɢɯ� ɪɚɫɱɟɬɨɜ� ɧɟɨɛɯɨɞɢɦɨ� ɜɵɞɟɥɢɬɶ� ɚɤɬɢɜɧɭɸ� MNJ � ɢ� ɪɟɚɤɬɢɜ�

ɧɭɸ� MNE � ɫɨɫɬɚɜɥɹɸɳɢɟ�

�5H� �� MNMN <J  � ������

�,P� �� MNMN <E � � ������

���� Ɏɨɪɦɢɪɨɜɚɧɢɟ�ɦɚɬɪɢɰɵ�ɭɪɚɜɧɟɧɢɣ�ɧɟɛɚɥɚɧɫɨɜ�ɦɨɳɧɨɫɬɟɣ�ɞɥɹ�ɤɚɠɞɨɝɨ�

ɭɡɥɚ�

Ⱦɥɹ�ɭɡɥɚ���ɭɪɚɜɧɟɧɢɹ�ɧɟɛɚɥɚɧɫɚ�ɚɤɬɢɜɧɨɣ�ɢ�ɪɟɚɤɬɢɜɧɨɣ�ɦɨɳɧɨɫɬɢ�ɩɪɢɦɭɬ�

ɫɥɟɞɭɸɳɢɣ�ɜɢɞ�
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Ⱥɧɚɥɨɝɢɱɧɵɟ�ɜɵɪɚɠɟɧɢɹ�ɛɭɞɭɬ�ɞɥɹ�ɨɫɬɚɥɶɧɵɯ�ɭɡɥɨɜ��ɂɫɤɥɸɱɟɧɢɟ�ɫɨɫɬɚɜɥɹ�

ɟɬ� ɭɡɟɥ�ʋ ��� ɹɜɥɹɸɳɢɣɫɹ�ɛɚɥɚɧɫɢɪɭɸɳɢɦ�ɩɨ�ɪɟɚɤɬɢɜɧɨɣ�ɦɨɳɧɨɫɬɢ�� ɜɫɥɟɞɫɬɜɢɟ�

ɱɟɝɨ�ɭɪɚɜɧɟɧɢɟ�ɧɟɛɚɥɚɧɫɚ�ɪɟɚɤɬɢɜɧɨɣ�ɦɨɳɧɨɫɬɢ�ɞɥɹ�ɧɟɝɨ�ɧɟ�ɡɚɩɢɫɵɜɚɟɬɫɹ��Ɍɚɤɠɟ�

ɧɟ�ɡɚɩɢɫɵɜɚɸɬɫɹ�ɭɪɚɜɧɟɧɢɹ�ɧɟɛɚɥɚɧɫɨɜ�ɞɥɹ�ɛɚɥɚɧɫɢɪɭɸɳɟɝɨ�ɭɡɥɚ�ʋ ���

Ⱦɥɹ� ɭɡɥɚ� ʋ ��� ɩɪɟɞɫɬɚɜɥɹɸɳɟɝɨ� ɫɨɛɨɣ� ɲɢɧɵ� ɧɢɡɤɨɝɨ� ɧɚɩɪɹɠɟɧɢɹ� ɬɪɚɧɫ�

ɮɨɪɦɚɬɨɪɧɨɣ� ɩɨɞɫɬɚɧɰɢɢ� �������� ɤȼ� ɜ� ɭɪɚɜɧɟɧɢɹɯ� ɧɟɛɚɥɚɧɫɚ� ɚɤɬɢɜɧɨɣ� ɢ� ɪɟɚɤ�

ɬɢɜɧɨɣ�ɦɨɳɧɨɫɬɢ�ɧɟɨɛɯɨɞɢɦɨ�ɭɱɟɫɬɶ�ɤɨɷɮɮɢɰɢɟɧɬ�ɬɪɚɧɫɮɨɪɦɚɰɢɢ� ɬɪN �
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������

Ʉɚɤ�ɜɢɞɧɨ� ɜɫɟ�ɧɚɩɪɹɠɟɧɢɹ��ɭɱɚɫɬɜɭɸɳɢɟ�ɜ�ɪɚɫɱɟɬɟ�ɧɟɛɚɥɚɧɫɚ� ɩɪɢɜɨɞɹɬɫɹ�

ɤ ɛɚɡɢɫɧɨɦɭ�ɧɚɩɪɹɠɟɧɢɸ��ɹɜɥɹɸɳɟɦɭɫɹ ɧɚɩɪɹɠɟɧɢɟɦ ɭɡɥɚ��ɞɥɹ�ɤɨɬɨɪɨɝɨ�ɪɚɫɫɱɢ�

ɬɵɜɚɟɬɫɹ� ɧɟɛɚɥɚɧɫ� ɦɨɳɧɨɫɬɢ�� Ⱦɥɹ� ɭɡɥɚ� ʋ �� ɛɚɡɢɫɧɵɦ� ɧɚɩɪɹɠɟɧɢɟɦ� ɛɭɞɟɬ�

����  8 ɤȼ� ɫɥɟɞɨɜɚɬɟɥɶɧɨ� ɧɟɨɛɯɨɞɢɦɨ� ɩɪɢɜɟɫɬɢ� ɧɚɩɪɹɠɟɧɢɟ� �8 ɤ� ɛɚɡɢɫɧɨɦɭ�

ɧɚɩɪɹɠɟɧɢɸ�ɩɭɬɟɦ�ɭɦɧɨɠɟɧɢɹ�ɧɚ�ɤɨɷɮɮɢɰɢɟɧɬ�ɬɪɚɧɫɮɨɪɦɚɰɢɢ�
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ȼ� ɪɟɡɭɥɶɬɚɬɟ� ɮɨɪɦɢɪɭɟɬɫɹ� ɫɢɫɬɟɦɚ� ɧɟɥɢɧɟɣɧɵɯ� ɭɡɥɨɜɵɯ� ɭɪɚɜɧɟɧɢɣ� ɧɟɛɚ�

ɥɚɧɫɨɜ�ɚɤɬɢɜɧɨɣ�ɢ�ɪɟɚɤɬɢɜɧɨɣ�ɦɨɳɧɨɫɬɢ��
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ɝɞɟ� ; ± ɜɟɤɬɨɪ�ɫɬɨɥɛɟɰ�ɧɟɢɡɜɟɫɬɧɵɯ�ɩɟɪɟɦɟɧɧɵɯ�

���� ȼɵɛɨɪ�ɧɚɱɚɥɶɧɵɯ�ɩɪɢɛɥɢɠɟɧɢɣ�ɞɥɹ�ɢɫɤɨɦɵɯ�ɩɟɪɟɦɟɧɧɵɯ��

Ⱦɥɹ� ɩɟɪɜɨɝɨ� ɲɚɝɚ� ɢɬɟɪɚɰɢɢ� ɧɚɱɚɥɶɧɵɟ� ɩɪɢɛɥɢɠɟɧɢɹ� ɛɭɞɭɬ� ɫɥɟɞɭɸɳɢɦɢ�

��  Nį � ɧɨɦN 88  � � ɬ� ɟ�� ɧɚɩɪɢɦɟɪ� ɞɥɹ� ɭɡɥɚ�ʋ �� ��
�  į � ����  N8 ɤȼ��Ⱦɥɹ� ɩɨɫɥɟɞɭ�

ɸɳɢɯ�ɲɚɝɨɜ� ɜ� ɤɚɱɟɫɬɜɟ� ɧɚɱɚɥɶɧɵɯ� ɩɪɢɛɥɢɠɟɧɢɣ� ɢɫɩɨɥɶɡɭɸɬɫɹ� ɡɧɚɱɟɧɢɹ�� ɩɨɥɭ�

ɱɟɧɧɵɟ� ɜ� ɪɟɡɭɥɶɬɚɬɟ� ɪɟɲɟɧɢɹ� ɫɢɫɬɟɦɵ� ɭɪɚɜɧɟɧɢɣ� ɦɟɬɨɞɨɦ� Ƚɚɭɫɫɚ� ɧɚ� ɲɚɝɟ� �����

Ɂɧɚɱɟɧɢɟ�ɧɚɩɪɹɠɟɧɢɣ�ɭɡɥɨɜ�ɝɟɧɟɪɚɬɨɪɨɜ�ɹɜɥɹɟɬɫɹ�ɧɟɢɡɦɟɧɧɵɦ��

���� Ɏɨɪɦɢɪɨɜɚɧɢɟ�ɦɚɬɪɢɰɵ�əɤɨɛɢ�

Ⱦɥɹ� ɮɨɪɦɢɪɨɜɚɧɢɹ� ɦɚɬɪɢɰɵ� əɤɨɛɢ� ɢɫɩɨɥɶɡɭɟɬɫɹ� ɜɫɬɪɨɟɧɧɚɹ� ɮɭɧɤɰɢɹ�

����� �� [[)-DFRE ��ɤɨɬɨɪɚɹ�ɧɚɯɨɞɢɬ�ɱɚɫɬɧɵɟ�ɩɪɨɢɡɜɨɞɧɵɟ�ɨɬ�ɭɪɚɜɧɟɧɢɣ�ɧɟɛɚɥɚɧɫɨɜ�

ɦɨɳɧɨɫɬɟɣ� 3Z ɢ� 4Z ɩɨ�ɫɨɨɬɜɟɬɫɬɜɭɸɳɢɦ�ɩɟɪɟɦɟɧɧɵɦ� [ ��ɜ�ɪɟɡɭɥɶɬɚɬɟ�ɱɟɝɨ�ɮɨɪ�

ɦɢɪɭɟɬɫɹ�ɬɚɛɥɢɰɚ�ɞɚɧɧɵɯ�ɜɢɞɚ�



��

G

G

w
w
w
w

w
w
w
w

 
w
w

4

3

4

3

:

:

8

:
8
:

;
:

� ������

���� Ɉɩɪɟɞɟɥɟɧɢɟ ɧɟɢɡɜɟɫɬɧɵɯ�ɩɟɪɟɦɟɧɧɵɯ�ɦɟɬɨɞɨɦ�Ƚɚɭɫɫɚ�

ɇɚ�ɞɚɧɧɨɦ�ɷɬɚɩɟ�ɨɫɭɳɟɫɬɜɥɹɟɬɫɹ ɩɨɢɫɤ ɡɧɚɱɟɧɢɣ�ɡɚɞɚɧɧɵɯ�ɧɟɢɡɜɟɫɬɧɵɯ�ɩɟ�

ɪɟɦɟɧɧɵɯ�ɫ�ɢɫɩɨɥɶɡɨɜɚɧɢɟɦ�ɪɚɧɟɟ�ɫɮɨɪɦɢɪɨɜɚɧɧɨɣ�ɦɚɬɪɢɰɵ�əɤɨɛɢ�

ȼ� ɉɄ� 0DWKFDG� ɪɚɫɱɟɬ� ɷɥɟɤɬɪɢɱɟɫɤɨɝɨ� ɪɟɠɢɦɚ� ɪɟɚɥɢɡɭɟɬɫɹ� ɫ� ɩɨɦɨɳɶɸ�

ɜɫɬɪɨɟɧɧɨɣ�ɮɭɧɤɰɢɢ�

���� � İ[)1HZWRQ � ������

ɝɞɟ�) ± ɫɢɫɬɟɦɚ�ɧɟɥɢɧɟɣɧɵɯ�ɭɪɚɜɧɟɧɢɣ�ɧɟɛɚɥɚɧɫɨɜ�ɚɤɬɢɜɧɨɣ�ɢ�ɪɟɚɤɬɢɜɧɨɣ�ɦɨɳ�

ɧɨɫɬɢ� ɭɡɥɨɜ� [� ± ɦɚɬɪɢɰɚ�ɧɟɢɡɜɟɫɬɧɵɯ�ɩɟɪɟɦɟɧɧɵɯ� İ ± ɤɨɷɮɮɢɰɢɟɧɬ�� ɨɬɜɟɱɚɸ�

ɳɢɣ� ɡɚ� ɬɨɱɧɨɫɬɶ� ɪɚɫɱɟɬɨɜ�ɢ� ɨɫɭɳɟɫɬɜɥɹɸɳɢɣ�ɨɫɬɚɧɨɜɤɭ� ɰɢɤɥɚ� ɩɪɢ� ɞɨɫɬɢɠɟɧɢɢ�

ɡɚɞɚɧɧɨɝɨ�ɡɧɚɱɟɧɢɹ��

Ⱦɚɧɧɚɹ�ɮɭɧɤɰɢɹ�ɨɫɭɳɟɫɬɜɥɹɟɬ�ɩɪɨɝɨɧ�ɲɚɝɨɜ ���±��� ɜɩɥɨɬɶ�ɞɨ�ɞɨɫɬɢɠɟɧɢɹ�

ɡɚɞɚɧɧɨɝɨ�ɡɧɚɱɟɧɢɹ�ɤɨɷɮɮɢɰɢɟɧɬɚ İ�

Ⱦɥɹ�ɭɱɟɬɚ�Ɋɗɇɇ�ɜ� ɬɟɥɨ�ɰɢɤɥɚ�ɜɜɟɞɟɧɵ�ɞɨɩɨɥɧɢɬɟɥɶɧɵɟ�ɮɭɧɤɰɢɢ��ɨɬɪɚɠɚ�

ɸɳɢɟ� ɡɚɜɢɫɢɦɨɫɬɶ�ɩɨɬɪɟɛɥɹɟɦɨɣ� ɚɤɬɢɜɧɨɣ�ɢ�ɪɟɚɤɬɢɜɧɨɣ�ɦɨɳɧɨɫɬɢ ɨɬ�ɧɚɩɪɹɠɟ�

ɧɢɹ�ɭɡɥɚ�
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ɝɞɟ�
Qɭ

8 ± ɭɫɬɚɧɨɜɢɜɲɟɟɫɹ�ɧɚɩɪɹɠɟɧɢɟ�ɜ�ɭɡɥɟ�Q �

ȼ�ɤɚɱɟɫɬɜɟ�ɤɨɷɮɮɢɰɢɟɧɬɨɜ�ɩɨɥɢɧɨɦɨɜ� �D �� �D �� �D �� �E �� �E �� �E ɛɵɥɢ�ɜɵɛɪɚɧɵ�

ɡɧɚɱɟɧɢɹ�� ɢɫɩɨɥɶɡɭɟɦɵɟ� ɜ� ɩɪɨɝɪɚɦɦɧɨɦ� ɤɨɦɩɥɟɤɫɟ� 5DVWU:LQ�� ɜ� ɪɟɡɭɥɶɬɚɬɟ� ɱɟɝɨ�

ɜɵɪɚɠɟɧɢɹ������� ɢ������� ɩɪɢɧɹɥɢ ɫɥɟɞɭɸɳɢɣ�ɜɢɞ�
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ɉɟɪɟɫɱɟɬ� ɡɧɚɱɟɧɢɣ� ɦɨɳɧɨɫɬɢ� ɧɚɝɪɭɡɤɢ� ɩɪɨɢɡɜɨɞɢɬɫɹ� ɩɨɫɥɟ� ɤɚɠɞɨɝɨ� ɲɚɝɚ�

ɢɬɟɪɚɰɢɢ ɢɫɯɨɞɹ�ɢɡ�ɞɚɧɧɵɯ� ɩɨɥɭɱɟɧɧɵɯ�ɧɚ�ɩɪɟɞɵɞɭɳɟɦ�ɲɚɝɟ��Ⱦɥɹ�ɩɟɪɜɨɝɨ��ɧɭ�

ɥɟɜɨɝɨ�� ɲɚɝɚ� ɢɬɟɪɚɰɢɢ� ����   ɧɨɦɭ 88 Q ɤȼ�� ȼ� ɪɟɡɭɥɶɬɚɬɟ� ɜɵɩɨɥɧɟɧɢɹ� ɮɭɧɤɰɢɢ�

���������� �[:1HZWRQ ɩɨɥɭɱɟɧɵ� ɫɥɟɞɭɸɳɢɟ� ɡɧɚɱɟɧɢɹ ɧɟɢɡɜɟɫɬɧɵɯ� ɩɟɪɟɦɟɧɧɵɯ

�ɬɚɛɥɢɰɚ �����

Ɍɚɛɥɢɰɚ���� ± Ⱦɚɧɧɵɟ�ɭɡɥɨɜ

ʋ 3Ƚ�Ɇȼɬ 4Ƚ�ɆȼȺɪ 8ɡɞ� ɤȼ 3ɇ��Ɇȼɬ 4ɇ�ɆȼȺɪ G��ɪɚɞ 8��ɤȼ
� ± ± ± ��� �� ������� ��������
� ����� ����� ± ± ± ������� ��������
� ± ± ± �������� �������� ������� �������
� ± ������� ����� ��� ± ������� ���
� ± ± ± ± ± ������ �������
� ������ ������ ����� ± ± ± ���

�� Ɉɩɪɟɞɟɥɟɧɢɟ�ɬɨɤɨɜɨɣ�ɧɚɝɪɭɡɤɢ�ɜɟɬɜɟɣ�ɫɯɟɦɵ�

ɇɚ� ɞɚɧɧɨɦ� ɷɬɚɩɟ� ɨɩɪɟɞɟɥɹɟɬɫɹ� ɬɨɤɨɜɚɹ� ɡɚɝɪɭɡɤɚ� ɜɟɬɜɟɣ� ɫɯɟɦɵ� ɜ� ɫɨɨɬɜɟɬ�

ɫɬɜɢɢ�ɫ�ɪɟɡɭɥɶɬɚɬɚɦɢ�ɜɵɱɢɫɥɟɧɢɣ�ɩɪɟɞɵɞɭɳɟɝɨ�ɲɚɝɚ��

Ɉɩɪɟɞɟɥɟɧɢɟ� ɞɟɣɫɬɜɢɬɟɥɶɧɵɯ� Q8 
 ɢ� ɦɧɢɦɵɯ� Q8 

 ɡɧɚɱɟɧɢɣ� ɧɚɩɪɹɠɟɧɢɣ�

ɧɚɩɪɢɦɟɪ� ɞɥɹ�ɭɡɥɚ�ʋ ��

��
 ɭ88  � ������

�VLQ�


��� ɭɭ į88 � � ������

Ɉɩɪɟɞɟɥɟɧɢɟ�ɞɟɣɫɬɜɢɬɟɥɶɧɵɯ�
MNɭ

,
�


 ɢ�ɦɧɢɦɵɯ�
MNɭ

,
�



 ɡɧɚɱɟɧɢɣ� ɬɨɤɨɜ�ɜɟɬɜɟɣ�

ɫ ɩɪɢɜɟɞɟɧɢɟɦ� ɤ� ɛɚɡɢɫɧɨɦɭ� ɧɚɩɪɹɠɟɧɢɸ�� ɤɨɬɨɪɵɦ� ɹɜɥɹɟɬɫɹ� ɧɚɩɪɹɠɟɧɢɟ� ɭɡɥɚ�

ɧɚɱɚɥɚ��Ⱦɥɹ�ɜɟɬɜɢ��±��ɜɵɪɚɠɟɧɢɟ�ɩɪɢɦɟɬ�ɫɥɟɞɭɸɳɢɣ�ɜɢɞ�

���������� �



�
�

�
�

�

�

�



���
E88J88, ɭ �������� � ������



��

���������� �



�
�

�
�

�

�

�




���
J88E88, ɭ �������� � ������

Ⱦɥɹ� ɬɪɚɧɫɮɨɪɦɚɬɨɪɧɨɣ� ɜɟɬɜɢ� ɧɟɨɛɯɨɞɢɦɨ� ɭɱɢɬɵɜɚɬɶ� ɤɨɷɮɮɢɰɢɟɧɬ� ɬɪɚɧɫ�

ɮɨɪɦɚɰɢɢ��Ⱦɥɹ�ɜɟɬɜɢ��±��ɜɵɪɚɠɟɧɢɟ�ɩɨɥɭɱɢɬɫɹ�ɫɥɟɞɭɸɳɟɟ�

���
�

����
�

� �






�
�

�
�




�

�

�



���
E

N

8
8J

N

8
8,

ɬɪɬɪ
ɭ �������� � ������

���
�

����
�

� �






�
�

�
�




�

�

�




���
J

N

8
8E

N

8
8,

ɬɪɬɪ
ɭ �������� � ������

Ⱥɧɚɥɨɝɢɱɧɨɟ� ɜɵɪɚɠɟɧɢɟ� ɞɥɹ� ɜɟɬɜɢ� �±��� ɝɞɟ� ɧɚɱɚɥɨɦ� ɹɜɥɹɟɬɫɹ� ɭɡɟɥ� ʋ ��

ɫ ɧɨɦɢɧɚɥɶɧɵɦ�ɧɚɩɪɹɠɟɧɢɟɦ�����ɤȼ�

���������� �



�
�

�
�

�

�

�



���
E8N8J8N8, ɬɪɬɪɭ ���������� � ������

���������� �



�
�

�
�

�

�

�




���
J8N8E8N8, ɬɪɬɪɭ ���������� � ������

Ɉɩɪɟɞɟɥɟɧɢɟ�ɡɧɚɱɟɧɢɹ�ɩɨɥɧɨɝɨ�ɬɨɤɚ�ɜɟɬɜɢ�

��

���������



 ɭɭɭ ,,, � � ������

Ɉɩɪɟɞɟɥɟɧɢɟ�ɚɤɬɢɜɧɵɯ�ɢ�ɪɟɚɤɬɢɜɧɵɯ�ɦɨɳɧɨɫɬɟɣ�

�



���

��
��������� �� ɭɭɭ ,8,83 ����� � ������

�


���


��
��������� �� ɭɭɭ ,8,84 ����� � ������

Ⱦɥɹ� ɪɚɫɫɦɚɬɪɢɜɚɟɦɨɣ� ɷɧɟɪɝɨɫɢɫɬɟɦɵ� ɪɟɡɭɥɶɬɚɬɵ� ɪɚɫɱɟɬɨɜ� ɛɭɞɭɬ� ɫɥɟɞɭɸ�

ɳɢɦɢ��ɬɚɛɥɢɰɵ�����������������

Ɍɚɛɥɢɰɚ���� ± Ɍɨɤɢ�ɷɥɟɦɟɧɬɨɜ�ɫɯɟɦɵ

ʋ � � � � � �
� ± ������ ������ ������ ������ �
� ������ ± ������ ������ � �
� ������ ������ ± � � �
� ������ ������ � ± � �
� ������ � � � ± ������
� � � � � ������ ±



��

Ɍɚɛɥɢɰɚ���� ± ɉɟɪɟɬɨɤɢ�ɚɤɬɢɜɧɨɣ�ɦɨɳɧɨɫɬɢ�ɷɥɟɦɟɧɬɨɜ�ɫɯɟɦɵ

ʋ � � � � � �
� ± ������� �������� ������� �������� �
� �������� ± ������� �������� � �
� ��������� �������� ± � � �
� �������� ��������� � ± � �
� ������� � � � ± ��������
� � � � � �������� ±

Ɍɚɛɥɢɰɚ ����± ɉɟɪɟɬɨɤɢ�ɪɟɚɤɬɢɜɧɨɣ�ɦɨɳɧɨɫɬɢ�ɷɥɟɦɟɧɬɨɜ�ɫɯɟɦɵ

ʋ � � � � � �
� ± �������� ������� �������� ������� �
� ������� ± ������� �������� � �
� �������� �������� ± � � �
� ������� ������� � ± � �
� ������� � � � ± ��������
� � � � � ������� ±

Ⱦɚɧɧɵɟ�ɡɧɚɱɟɧɢɹ�ɢɫɩɨɥɶɡɭɸɬɫɹ�ɞɥɹ�ɤɨɧɬɪɨɥɹ�ɨɝɪɚɧɢɱɟɧɢɣ�ɩɨ�ɭɫɥɨɜɢɸ�ɞɥɢ�

ɬɟɥɶɧɨ�ɞɨɩɭɫɬɢɦɨɣ�ɬɨɤɨɜɨɣ�ɧɚɝɪɭɡɤɢ�ɷɥɟɦɟɧɬɨɜ�

�� Ɉɩɪɟɞɟɥɟɧɢɟ�ɭɬɨɱɧɟɧɧɨɝɨ�ɡɧɚɱɟɧɢɹ�ǻ,�

�������������PD[  � � ' ,,, ɭɫɬ � ������

�� Ɏɨɪɦɢɪɨɜɚɧɢɟ�ɰɟɥɟɜɨɣ�ɮɭɧɤɰɢɢ�

ɇɚ�ɞɚɧɧɨɦ�ɲɚɝɟ�ɮɨɪɦɢɪɭɟɬɫɹ�ɰɟɥɟɜɚɹ�ɮɭɧɤɰɢɹ��ɢɡɦɟɧɟɧɢɟ�ɤɨɬɨɪɨɣ�ɨɬ�ɜɵ�

ɛɪɚɧɧɵɯ�ɩɟɪɟɦɟɧɧɵɯ�ɛɭɞɟɬ� ɨɬɫɥɟɠɢɜɚɬɶɫɹ� ɜ� ɩɪɨɰɟɫɫɟ� ɜɵɩɨɥɧɟɧɢɹ� ɨɩɬɢɦɢɡɚɰɢɢ�

ɝɪɚɞɢɟɧɬɧɵɦ�ɦɟɬɨɞɨɦ��Ⱦɥɹ�ɪɚɫɫɦɚɬɪɢɜɚɟɦɨɣ�ɷɧɟɪɝɨɫɢɫɬɟɦɵ�ɜ�ɤɚɱɟɫɬɜɟ�ɧɟɡɚɜɢɫɢ�

ɦɵɯ� ɩɟɪɟɦɟɧɧɵɯ�� ɩɨɞɜɟɪɝɚɟɦɵɯ� ɨɩɬɢɦɢɡɚɰɢɢ�� ɜɵɛɪɚɧɵ� ɧɚɩɪɹɠɟɧɢɟ� ɜ� ɭɡɥɟ�ʋ ��

�8 ɢ�ɤɨɷɮɮɢɰɢɟɧɬ�ɬɪɚɧɫɮɨɪɦɚɰɢɢ�ɜɟɬɜɢ��±�� ɬɪN ��ȼ�ɢɬɨɝɟ�ɰɟɥɟɜɚɹ�ɮɭɧɤɰɢɹ�ɢɦɟɟɬ�

ɫɥɟɞɭɸɳɢɣ�ɜɢɞ�
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ɝɞɟ� Q6 ± ɩɨɥɧɚɹ�ɦɨɳɧɨɫɬɶ�ɭɡɥɚ�ɧɚɝɪɭɡɤɢ��ɪɚɫɫɱɢɬɵɜɚɟɦɚɹ�ɫ�ɭɱɟɬɨɦ�ɫɬɚɬɢɱɟɫɤɢɯ�

ɯɚɪɚɤɬɟɪɢɫɬɢɤ� ɧɚɝɪɭɡɤɢ� ɢɫɯɨɞɹ� ɢɡ� ɪɟɡɭɥɶɬɚɬɨɜ� ɪɚɫɱɟɬɚ� ɷɥɟɤɬɪɢɱɟɫɤɨɝɨ� ɪɟɠɢɦɚ�

ɜ ɲɚɝɟ����� Ⱦɥɹ�ɭɡɥɚ�ʋ ��ɩɨɥɭɱɢɬɫɹ�ɫɥɟɞɭɸɳɟɟ�
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�� ɉɪɨɜɟɪɤɚ�ɜɵɩɨɥɧɟɧɢɹ�ɡɚɞɚɧɧɵɯ�ɨɝɪɚɧɢɱɟɧɢɣ��

ɇɚ�ɞɚɧɧɨɦ�ɷɬɚɩɟ�ɩɪɨɜɟɪɹɟɬɫɹ�ɫɨɛɥɸɞɟɧɢɟ�ɡɚɞɚɧɧɵɯ�ɜ�ɜɢɞɟ�ɧɟɪɚɜɟɧɫɬɜ�ɨɝɪɚ�

ɧɢɱɟɧɢɣ�ɩɨ�ɞɥɢɬɟɥɶɧɨ�ɞɨɩɭɫɬɢɦɨɣ�ɬɨɤɨɜɨɣ�ɧɚɝɪɭɡɤɟ ɜɟɬɜɢ��ɚ�ɬɚɤɠɟ�ɦɢɧɢɦɚɥɶɧɨ�

ɢ ɦɚɤɫɢɦɚɥɶɧɨ�ɞɨɩɭɫɬɢɦɵɦ�ɭɪɨɜɧɹɦ�ɧɚɩɪɹɠɟɧɢɣ��Ⱦɥɹ�ɢɡɨɥɢɪɨɜɚɧɧɨɣ� ɷɧɟɪɝɨɫɢ�

ɫɬɟɦɵ�ɧɚɩɪɹɠɟɧɢɟɦ�����ɤȼ�ɨɝɪɚɧɢɱɟɧɢɹ�ɛɭɞɭɬ�ɫɥɟɞɭɸɳɢɦɢ�

������ ��
Qɭ

8 ɤȼ� ������

�������� �� ɬɪN � ������

�����
�
�

MNɭ
, ɤȺ� ������

Ⱦɥɹ�ɫɟɬɢ�����ɤȼ�ɨɝɪɚɧɢɱɟɧɢɹ�ɛɭɞɭɬ�ɢɧɵɦɢ�

������ ��
Qɭ

8 ɤȼ� ������

���
�
�

MNɭ
, ɤȺ� ������

�� Ɉɩɪɟɞɟɥɟɧɢɟ�ɝɪɚɞɢɟɧɬɚ�ɧɟɹɜɧɨɣ�ɮɭɧɤɰɢɢ�

Ⱦɥɹ� ɨɩɬɢɦɢɡɚɰɢɢ� ɝɪɚɞɢɟɧɬɧɵɦ� ɦɟɬɨɞɨɦ� ɧɟɨɛɯɨɞɢɦɨ� ɪɚɫɫɱɢɬɚɬɶ� ɝɪɚɞɢɟɧɬ�

ɧɟɹɜɧɨɣ�ɮɭɧɤɰɢɢ�
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ɂ
w
w

��Ɋɚɫɱɟɬ�ɩɪɨɢɡɜɨɞɢɬɫɹ�ɩɨ�ɫɥɟɞɭɸɳɟɣ�ɮɨɪɦɭɥɟ�
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Ⱦɥɹ� ɜɵɛɪɚɧɧɵɯ�ɧɟɡɚɜɢɫɢɦɵɯ�ɩɟɪɟɦɟɧɧɵɯ� ɜɟɤɬɨɪ� �_C<
ɂ
w
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ɩɪɢ� ɡɚɩɢɫɢ� ɜ�ɦɚɬ�

ɪɢɱɧɨɣ�ɮɨɪɦɟ�ɩɪɢɦɟɬ�ɫɥɟɞɭɸɳɢɣ�ɜɢɞ�
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Ɇɚɬɪɢɰɚ�
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± ɷɬɨ�ɦɚɬɪɢɰɚ ɱɚɫɬɧɵɯ�ɩɪɨɢɡɜɨɞɧɵɯ�ɭɪɚɜɧɟɧɢɣ ɧɟɛɚɥɚɧɫɚ�ɚɤ�

ɬɢɜɧɨɣ� ɢ� ɪɟɚɤɬɢɜɧɨɣ� ɦɨɳɧɨɫɬɢ�
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ɩɨ� ɨɩɬɢɦɢɡɢɪɭɟɦɵɦ� ɩɟɪɟɦɟɧɧɵɦ��
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ɤɨɬɨɪɚɹ�ɩɪɟɞɫɬɚɜɥɹɟɬ�ɫɨɛɨɣ�ɦɚɬɪɢɰɭ�əɤɨɛɢ��ɚɧɚɥɨɝɢɱɧɭɸ�ɦɚɬɪɢɰɟ�ɜ�ɲɚɝɟ�����ɚɥ�

ɝɨɪɢɬɦɚ��ɫ�ɬɟɦ�ɥɢɲɶ�ɨɬɥɢɱɢɟɦ��ɱɬɨ�ɩɪɨɢɡɜɨɞɧɵɟ�ɛɟɪɭɬɫɹ�ɩɨ�ɜɟɤɬɨɪɭ�ɨɩɬɢɦɢɡɢɪɭ�

ɟɦɵɯ�ɩɟɪɟɦɟɧɧɵɯ� �8 ɢ� ɬɪN �

Ɇɚɬɪɢɰɚ�
:
ɂ
w
w

ɨɩɪɟɞɟɥɹɟɬɫɹ�ɩɨ ɫɥɟɞɭɸɳɟɣ�ɮɨɪɦɭɥɟ�
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ɝɞɟ�ɩɟɪɜɵɣ�ɦɧɨɠɢɬɟɥɶ�ɹɜɥɹɟɬɫɹ�ɬɪɚɧɫɩɨɧɢɪɨɜɚɧɧɨɣ�ɦɚɬɪɢɰɟɣ�əɤɨɛɢ�ɢɡ�ɲɚɝɚ�����

ɚɥɝɨɪɢɬɦɚ��ɜɬɨɪɨɣ�ɦɧɨɠɢɬɟɥɶ ± ɢɫɤɨɦɨɣ�ɦɚɬɪɢɰɟɣ��ɬɪɟɬɢɣ�ɦɧɨɠɢɬɟɥɶ ± ɦɚɬɪɢɰɟɣ�

ɱɚɫɬɧɵɯ�ɩɪɨɢɡɜɨɞɧɵɯ�ɰɟɥɟɜɨɣ�ɮɭɧɤɰɢɢ�ɩɨ�ɜɟɤɬɨɪɭ�ɡɚɜɢɫɢɦɵɯ�ɩɟɪɟɦɟɧɧɵɯ�

�� Ɉɩɪɟɞɟɥɟɧɢɟ�ɧɟɡɚɜɢɫɢɦɵɯ�ɩɟɪɟɦɟɧɧɵɯ�

ɇɚ� ɞɚɧɧɨɦ�ɲɚɝɟ� ɩɪɨɢɡɜɨɞɢɬɫɹ� ɨɩɪɟɞɟɥɟɧɢɟ� ɧɨɜɵɯ� ɡɧɚɱɟɧɢɣ� ɨɩɬɢɦɢɡɢɪɭɟ�

ɦɵɯ�ɩɟɪɟɦɟɧɧɵɯ��ȼ�ɪɚɫɱɟɬɚɯ�ɢɫɩɨɥɶɡɭɸɬɫɹ�ɩɨɩɪɚɜɨɱɧɵɟ�ɤɨɷɮɮɢɰɢɟɧɬɵ� ��W ɢ� ��W ��

ɧɟɨɛɯɨɞɢɦɵɟ�ɞɥɹ�ɤɨɪɪɟɤɬɢɪɨɜɤɢ�ɪɚɫɱɟɬɨɜ��
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ȼ�ɪɟɡɭɥɶɬɚɬɟ�ɜɵɩɨɥɧɟɧɢɹ�ɩɟɪɜɨɝɨ�ɲɚɝɚ�ɢɬɟɪɚɰɢɢ�ɩɨɥɭɱɟɧɵ�ɧɨɜɵɟ�ɡɧɚɱɟɧɢɹ�

ɧɟɡɚɜɢɫɢɦɵɯ�ɩɟɪɟɦɟɧɧɵɯ� ��������  8 ɤȼ�ɢ� ������� ɬɪN �

��� Ɉɩɪɟɞɟɥɟɧɢɟ�ɡɚɜɢɫɢɦɵɯ�ɩɟɪɟɦɟɧɧɵɯ�

ɉɭɬɟɦ� ɪɚɫɱɟɬɚ� ɷɥɟɤɬɪɢɱɟɫɤɨɝɨ� ɪɟɠɢɦɚ� ɦɟɬɨɞɨɦ� ɇɶɸɬɨɧɚ� ɜ� ɫɨɨɬɜɟɬɫɬɜɢɢ�

ɫ ɲɚɝɨɦ�� ɨɩɪɟɞɟɥɹɸɬɫɹ�ɧɨɜɵɟ ɡɧɚɱɟɧɢɹ�ɡɚɜɢɫɢɦɵɯ�ɩɟɪɟɦɟɧɧɵɯ��ɬɚɛɥɢɰɚ �����

Ɍɚɤɠɟ�ɨɩɪɟɞɟɥɹɸɬɫɹ�ɧɨɜɵɟ�ɡɧɚɱɟɧɢɹ�ɬɨɤɨɜɨɣ�ɧɚɝɪɭɡɤɢ�ɢ�ɩɟɪɟɬɨɤɨɜ�ɦɨɳɧɨ�

ɫɬɢ�ɜ�ɜɟɬɜɹɯ ɜ�ɫɨɨɬɜɟɬɫɬɜɢɢ�ɫ�ɲɚɝɨɦ���� �ɬɚɛɥɢɰɵ������������������



��

Ɍɚɛɥɢɰɚ���� ± Ⱦɚɧɧɵɟ�ɭɡɥɨɜ�ɩɨɫɥɟ���ɝɨ�ɲɚɝɚ�ɢɬɟɪɚɰɢɢ

ʋ 3Ƚ��Ɇȼɬ 4Ƚ��ɆȼȺɪ 8ɡɞ��ɤȼ 3ɇ��Ɇȼɬ 4ɇ��ɆȼȺɪ G��ɪɚɞ 8��ɤȼ
� ± ± ± ��� �� ������� ��������
� ����� ����� ± ± ± ������� ��������
� ± ± ± ������� ������� ������� �������
� ± ������� ������� ��� ± ������� �������
� ± ± ± ± ± ������ ��������
� ������� ������� ��� ± ± � ���

Ɍɚɛɥɢɰɚ���� ± Ɍɨɤɢ�ɷɥɟɦɟɧɬɨɜ�ɫɯɟɦɵ ɩɨɫɥɟ���ɝɨ ɲɚɝɚ�ɢɬɟɪɚɰɢɢ

ʋ � � � � � �
� � ����� ����� ������ ������ �
� ����� � ������ ����� � �
� ����� ������ � � � �
� ������ ����� � � � �
� ������ � � � � ������
� � � � � ������ �

Ɍɚɛɥɢɰɚ����� ± ɉɟɪɟɬɨɤɢ�ɚɤɬɢɜɧɨɣ�ɦɨɳɧɨɫɬɢ�ɷɥɟɦɟɧɬɨɜ�ɫɯɟɦɵ ɩɨɫɥɟ���ɝɨ ɲɚɝɚ�ɢɬɟɪɚɰɢɢ

ʋ � � � � � �
� � ������� ������� ������� ��������� �
� �������� � ������� �������� � �
� �������� �������� � � � �
� �������� ��������� � � � �
� ������� � � � � ��������
� � � � � ������� �

Ɍɚɛɥɢɰɚ����� ± ɉɟɪɟɬɨɤɢ�ɪɟɚɤɬɢɜɧɨɣ�ɦɨɳɧɨɫɬɢ�ɷɥɟɦɟɧɬɨɜ�ɫɯɟɦɵ ɩɨɫɥɟ���ɝɨ ɲɚɝɚ�ɢɬɟɪɚɰɢɢ

ʋ � � � � � �
� � �������� ������� �������� ������� �
� ������� � ������� ������� � �
� ������� ������� � � � �
� ������� ������� � � � �
� ������� � � � � ��������
� � � � � ������� �

��� Ⱦɥɹ�ɨɩɬɢɦɢɡɚɰɢɢ�ɷɥɟɤɬɪɢɱɟɫɤɨɝɨ�ɪɟɠɢɦɚ�ɫ�ɡɚɞɚɧɧɨɣ�ɬɨɱɧɨɫɬɶɸ�ɧɟɨɛɯɨ�

ɞɢɦɨ� ɩɨɜɬɨɪɢɬɶ� ɜɵɩɨɥɧɟɧɢɟ� ɲɚɝɨɜ��±�� ɜɩɥɨɬɶ� ɞɨ� ɞɨɫɬɢɠɟɧɢɹ� ɞɨɩɭɫɬɢɦɨɣ� ɩɨ�

ɝɪɟɲɧɨɫɬɢ�ɪɚɫɱɟɬɨɜ�

��� Ɉɰɟɧɤɚ� ɷɮɮɟɤɬɢɜɧɨɫɬɢ� ɩɨ� ɨɛɴɟɦɭ� ɩɨɬɟɧɰɢɚɥɶɧɨ� ɧɟ� ɨɬɤɥɸɱɟɧɧɨɣ

ɧɚɝɪɭɡɤɢ�

�����������������������  � '3 Ɇȼɬ� ������



��

ɉɪɢ� ɷɬɨɦ� ɪɚɫɱɟɬ� ɡɚɤɚɧɱɢɜɚɟɬɫɹ� ɧɚ� ���ɦ ɲɚɝɟ� ɢɬɟɪɚɰɢɢ�� ɤɨɝɞɚ� ɜ� ɭɡɥɟ�ʋ ��

ɩɪɨɢɫɯɨɞɢɬ� ɧɚɪɭɲɟɧɢɟ� ɨɝɪɚɧɢɱɟɧɢɹ� �������� ɉɪɢ ɷɬɨɦ� ɞɨɫɬɢɝɚɸɬɫɹ� ɫɥɟɞɭɸɳɢɟ�

ɡɧɚɱɟɧɢɹ�ɤɨɧɬɪɨɥɶɧɵɯ�ɩɚɪɚɦɟɬɪɨɜ��ɬɚɛɥɢɰɚ�������

Ɍɚɛɥɢɰɚ����� ± Ⱦɚɧɧɵɟ�ɭɡɥɨɜ ɩɨɫɥɟ����ɝɨ ɲɚɝɚ�ɢɬɟɪɚɰɢɢ

ʋ 3Ƚ�Ɇȼɬ 4Ƚ�ɆȼȺɪ 8ɡɞ� ɤȼ 3ɇ��Ɇȼɬ 4ɇ�ɆȼȺɪ G��ɪɚɞ 8��ɤȼ
� ± ± ± ��� �� ������� ��������
� ����� ����� ± ± ± ������� ��������
� ± ± ± ������� ������ ������� ��������
� ± ������ ������� ��� ± ������� ��������
� ± ± ± ± ± ������� ��������
� ������� ����� ± ± ± � ���

Ɍɚɤɠɟ�ɞɨɫɬɢɝɧɭɬɨ�ɫɧɢɠɟɧɢɟ�ɬɨɤɨɜɨɣ�ɡɚɝɪɭɡɤɢ�ɫɢɫɬɟɦɧɨɣ�ɥɢɧɢɢ��ɩɨ�ɤɨɬɨɪɨɣ�

ɩɪɨɢɫɯɨɞɢɬ�ɷɥɟɤɬɪɨɫɧɚɛɠɟɧɢɟ�ɢɡɨɥɢɪɨɜɚɧɧɨɣ�ɷɧɟɪɝɨɫɢɫɬɟɦɵ �ɬɚɛɥɢɰɵ ������������

�������

Ɍɚɛɥɢɰɚ����� ± Ɍɨɤɢ�ɷɥɟɦɟɧɬɨɜ�ɫɯɟɦɵ�ɩɨɫɥɟ����ɝɨ�ɲɚɝɚ�ɢɬɟɪɚɰɢɢ

ʋ � � � � � �
� � ������ ������ ������ ������ �
� ������ � ������ ������ � �
� ������ ������ � � � �
� ������ ������ � � � �
� ������ � � � � ������
� � � � � ������ �

Ɍɚɛɥɢɰɚ����� ± ɉɟɪɟɬɨɤɢ�ɚɤɬɢɜɧɨɣ�ɦɨɳɧɨɫɬɢ�ɷɥɟɦɟɧɬɨɜ�ɫɯɟɦɵ�ɩɨɫɥɟ����ɝɨ�ɲɚɝɚ�ɢɬɟɪɚɰɢɢ

ʋ � � � � � �
� � ������� �������� ������� ��������� �
� ������� � ������ ������� � �
� ��������� �������� � � � �
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Ɍɚɤɢɦ� ɨɛɪɚɡɨɦ� ɜ� ɪɟɡɭɥɶɬɚɬɟ� ɜɵɩɨɥɧɟɧɢɹ� ɞɚɧɧɨɝɨ� ɚɥɝɨɪɢɬɦɚ� ɩɨɥɭɱɟɧ� ɪɟ�

ɠɢɦ�� ɜ� ɤɨɬɨɪɨɦ�  ɬɪN ��������  �8 ������� ɤȼ�� ���������������������  � ', ɤȺ��

ɉɪɢ�ɪɚɫɲɢɪɟɧɢɢ�ɝɪɚɧɢɰ�ɫɧɢɠɟɧɢɹ�ɧɚɩɪɹɠɟɧɢɹ������� ɞɨ ��PLQ  8 ɤȼ�ɛɵɥ�ɩɨɥɭɱɟɧ�

ɫɥɟɞɭɸɳɢɣ�ɪɟɠɢɦ �ɬɚɛɥɢɰɚ �������

Ɍɚɛɥɢɰɚ����� ± Ⱦɚɧɧɵɟ�ɭɡɥɨɜ ɩɨɫɥɟ�����ɝɨ ɲɚɝɚ�ɢɬɟɪɚɰɢɢ

ʋ 3Ƚ��Ɇȼɬ 4Ƚ��ɆȼȺɪ 8ɡɞ��ɤȼ 3ɇ��Ɇȼɬ 4ɇ��ɆȼȺɪ G��ɪɚɞ 8��ɤȼ
� ± ± ± ��� �� ������� ��������
� ����� ����� ± ± ± ������� ��������
� ± ± ± ������� ����� ������� �������
� ± ������ ������� ��� ± ������� �������
� ± ± ± ± ± ������� ��������
� ������� ����� ��� ± ± � ���

Ⱥ� ɬɚɤɠɟ� ɞɨɫɬɢɝɧɭɬɵ ɫɥɟɞɭɸɳɢɟ� ɡɧɚɱɟɧɢɹ� ɤɨɧɬɪɨɥɢɪɭɟɦɵɯ� ɩɚɪɚɦɟɬɪɨɜ

�ɬɚɛɥɢɰɵ�������������������

Ɍɚɛɥɢɰɚ������± Ɍɨɤɢ�ɷɥɟɦɟɧɬɨɜ�ɫɯɟɦɵ ɩɨɫɥɟ ����ɝɨ ɲɚɝɚ�ɢɬɟɪɚɰɢɢ
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ȼ�ɞɚɧɧɨɦ�ɫɥɭɱɚɟ�ɪɚɫɱɟɬ�ɡɚɤɚɧɱɢɜɚɟɬɫɹ�ɧɚ�����ɦ ɲɚɝɟ�ɢɬɟɪɚɰɢɢ� ɜ�ɪɟɡɭɥɶɬɚɬɟ�

ɞɨɫɬɢɠɟɧɢɹ�ɩɪɟɞɟɥɚ�ɪɟɝɭɥɢɪɨɜɚɧɢɹ�ɤɨɷɮɮɢɰɢɟɧɬɚ�ɬɪɚɧɫɮɨɪɦɚɰɢɢ��ɩɪɢ�ɷɬɨɦ�ɩɨ�

ɥɭɱɟɧ� ɪɟɠɢɦ�� ɜ� ɤɨɬɨɪɨɦ� ����� ɬɪN �� ��������  8 ɤȼ��

���������������������  � ', ɤȺ�� �����������������������  � '3 Ɇȼɬ�

Ƚɪɚɮɢɱɟɫɤɢ�ɪɟɡɭɥɶɬɚɬɵ�ɪɚɫɱɟɬɨɜ�ɩɪɟɞɫɬɚɜɥɟɧɵ�ɧɚ�ɪɢɫɭɧɤɟ ����

Ɋɢɫɭɧɨɤ �����ȼɢɡɭɚɥɢɡɚɰɢɹ�ɪɚɫɱɟɬɨɜ

Ɇɟɬɨɞɢɤɚ� ɫɧɢɠɟɧɢɹ� ɧɟɞɨɩɭɫɬɢɦɨɣ� ɬɨɤɨɜɨɣ� ɩɟɪɟɝɪɭɡɤɢ� ɷɥɟɦɟɧɬɚ ɫɟɱɟ�

ɧɢɹ ɛɭɞɟɬ�ɫɨɫɬɨɹɬɶ ɢɡ�ɫɥɟɞɭɸɳɢɯ�ɲɚɝɨɜ��ɩɪɢɥɨɠɟɧɢɟ�����

�� ȼɵɹɜɥɟɧɢɟ� ɧɟɞɨɩɭɫɬɢɦɨɣ� ɬɨɤɨɜɨɣ� ɩɟɪɟɝɪɭɡɤɢ� ɷɥɟɦɟɧɬɚ� ɫɟɱɟɧɢɹ� ɨɩɟɪɚ�

ɬɢɜɧɵɦ�ɩɟɪɫɨɧɚɥɨɦ�ɨɪɝɚɧɢɡɚɰɢɢ��ɨɫɭɳɟɫɬɜɥɹɸɳɟɣ�ɭɩɪɚɜɥɟɧɢɟ�ɢ�ɤɨɧɬɪɨɥɶ�ɡɚ�ɪɟ�

ɠɢɦɨɦ�ɷɧɟɪɝɨɫɢɫɬɟɦɵ�ɫ�ɩɨɦɨɳɶɸ�ɫɪɟɞɫɬɜ�ɬɟɥɟɢɡɦɟɪɟɧɢɣ�ɢ�ɬɟɥɟɫɢɝɧɚɥɢɡɚɰɢɢ�

PD[,, ɭɫɬ � � ������

ɉɪɢ�ɷɬɨɦ�ɜ�ɤɚɱɟɫɬɜɟ�,PD[ ɦɨɠɟɬ�ɜɵɫɬɭɩɚɬɶ�ɧɟ�ɬɨɥɶɤɨ�ɞɥɢɬɟɥɶɧɨ ɞɨɩɭɫɬɢɦɨɟ�

ɡɧɚɱɟɧɢɟ�ɬɨɤɚ�ɜ�ɭɫɬɚɧɨɜɢɜɲɟɦɫɹ�ɪɟɠɢɦɟ��ɧɨ�ɢ�ɬɚɤɨɟ�ɡɧɚɱɟɧɢɟ��ɩɪɢ�ɤɨɬɨɪɨɦ�ɩɪɨ�
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ɢɫɯɨɞɢɬ� ɧɚɪɭɲɟɧɢɟ� ɩɨ� ɞɥɢɬɟɥɶɧɨ� ɞɨɩɭɫɬɢɦɨɣ� ɬɨɤɨɜɨɣ� ɧɚɝɪɭɡɤɟ� ɜ ɩɪɨɝɧɨɡɢɪɭɟ�

ɦɨɦ�ɩɨɫɥɟɚɜɚɪɢɣɧɨɦ�ɪɟɠɢɦɟ�ɫ�ɭɱɟɬɨɦ�ɧɨɪɦɚɬɢɜɧɵɯ�ɜɨɡɦɭɳɟɧɢɣ�

�� Ɉɩɪɟɞɟɥɟɧɢɟ�ɧɟɨɛɯɨɞɢɦɨɝɨ�ɫɧɢɠɟɧɢɹ�ǻ,�

�� Ɉɩɪɟɞɟɥɟɧɢɟ�ɤɨɷɮɮɢɰɢɟɧɬɨɜ�ɬɪɚɧɫɮɨɪɦɚɰɢɢ�ɧɚ�ɫɢɫɬɟɦɧɵɯ�ɩɨɞɫɬɚɧɰɢɹɯ�

ɢ ɡɚɞɚɧɧɵɯ�ɭɪɨɜɧɟɣ�ɧɚɩɪɹɠɟɧɢɹ�ɧɚ�ɲɢɧɚɯ�ɫɬɚɧɰɢɣ��ɩɪɢ�ɤɨɬɨɪɵɯ�ɛɭɞɟɬ�ɨɛɟɫɩɟɱɢ�

ɜɚɬɶɫɹ�ɦɢɧɢɦɭɦ�ɨɬɤɥɨɧɟɧɢɹ�ɬɨɤɨɜɨɣ�ɡɚɝɪɭɡɤɢ�ɦɟɠɫɢɫɬɟɦɧɨɝɨ�ɷɥɟɦɟɧɬɚ�ɨɬ�ɡɚɞɚɧ�

ɧɨɝɨ�ɡɧɚɱɟɧɢɹ�ɫ�ɭɱɟɬɨɦ�ɜɫɟɯ�ɨɝɪɚɧɢɱɟɧɢɣ�ɜ�ɫɨɨɬɜɟɬɫɬɜɢɢ�ɫ�ɚɥɝɨɪɢɬɦɨɦ��ɢɫɯɨɞɹ�ɢɡ�

ɞɚɧɧɵɯ�ɬɟɥɟɦɟɬɪɢɢ�ɧɚ�ɦɨɦɟɧɬ�ɜɵɹɜɥɟɧɢɹ�ɬɨɤɨɜɨɣ�ɩɟɪɟɝɪɭɡɤɢ�

��Ɉɰɟɧɤɚ�ɷɮɮɟɤɬɢɜɧɨɫɬɢ ɩɨ�ɨɛɴɟɦɭ�ɩɨɬɟɧɰɢɚɥɶɧɨ�ɧɟ�ɨɬɤɥɸɱɟɧɧɨɣ�ɧɚɝɪɭɡɤɢ��

�� Ɏɨɪɦɢɪɨɜɚɧɢɟ� ɤɨɦɚɧɞ� ɧɚ� ɢɡɦɟɧɟɧɢɟ� ɪɟɠɢɦɨɜ� ɪɚɛɨɬɵ� ɨɛɨɪɭɞɨɜɚɧɢɹ�

ɧɚ ɷɥɟɤɬɪɨɫɬɚɧɰɢɹɯ�� ɭɱɚɫɬɜɭɸɳɢɯ� ɜ� ɪɟɝɭɥɢɪɨɜɚɧɢɢ� ɧɚɩɪɹɠɟɧɢɹ� ɜ� ɞɟɮɢɰɢɬɧɨɣ�

ɷɧɟɪɝɨɫɢɫɬɟɦɟ� ɢ�ɧɚ�ɫɢɫɬɟɦɧɵɯ�ɩɨɞɫɬɚɧɰɢɹɯ��ɨɫɭɳɟɫɬɜɥɹɸɳɢɯ�ɫɜɹɡɶ�ɞɟɮɢɰɢɬɧɨɣ�

ɷɧɟɪɝɨɫɢɫɬɟɦɵ�ɫ�ɷɥɟɦɟɧɬɚɦɢ�ɫɟɱɟɧɢɹ�

���� Ɋɚɡɪɚɛɨɬɤɚ ɦɟɬɨɞɢɤɢ�ɜɜɨɞɚ�ɫɚɥɶɞɨ�ɩɟɪɟɬɨɤɚ�ɚɤɬɢɜɧɨɣ�ɦɨɳɧɨɫɬɢ�

ɦɟɠɫɢɫɬɟɦɧɨɣ�ɫɜɹɡɢ�ɜ�ɨɛɥɚɫɬɶ�ɞɨɩɭɫɬɢɦɵɯ�ɡɧɚɱɟɧɢɣ

Ʉɚɤ�ɭɤɚɡɵɜɚɥɨɫɶ��ɜ�ɪɟɡɭɥɶɬɚɬɟ�ɪɚɡɥɢɱɧɵɯ�ɫɨɛɵɬɢɣ�ɩɪɢɪɨɞɧɨɝɨ�ɢ�ɬɟɯɧɨɝɟɧ�

ɧɨɝɨ�ɯɚɪɚɤɬɟɪɚ�ɜɨɡɦɨɠɧɚ�ɫɢɬɭɚɰɢɹ�ɩɪɟɜɵɲɟɧɢɹ�ɦɚɤɫɢɦɚɥɶɧɨ�ɞɨɩɭɫɬɢɦɨɝɨ�ɩɟɪɟ�

ɬɨɤɚ��ɱɬɨ�ɧɟɞɨɩɭɫɬɢɦɨ� ɬ� ɤ��ɩɪɢ�ɧɟɫɨɛɥɸɞɟɧɢɢ�ɧɟɪɚɜɟɧɫɬɜɚ���������ɩɪɢ�ɨɬɫɭɬɫɬɜɢɢ�

ɧɚɪɭɲɟɧɢɣ� ɞɪɭɝɢɯ� ɩɚɪɚɦɟɬɪɨɜ� ɪɟɠɢɦɚ�� ɜ� ɫɥɭɱɚɟ� ɧɨɪɦɚɬɢɜɧɨɝɨ ɜɨɡɦɭɳɟɧɢɹ

ɜ ɩɨɫɥɟɚɜɚɪɢɣɧɨɦ� ɪɟɠɢɦɟ� ɧɟ� ɝɚɪɚɧɬɢɪɭɟɬɫɹ� ɧɨɪɦɚɥɶɧɚɹ� ɪɚɛɨɬɚ� ɷɧɟɪɝɨɫɢɫɬɟɦɵ�

ɢɡ�ɡɚ�ɜɟɪɨɹɬɧɨɫɬɢ�ɜɨɡɧɢɤɧɨɜɟɧɢɹ�ɞɚɥɶɧɟɣɲɢɯ ɧɚɪɭɲɟɧɢɣ�ɩɚɪɚɦɟɬɪɨɜ�ɪɟɠɢɦɚ��ɱɬɨ�

ɩɪɢɜɟɞɟɬ�ɤ�ɥɚɜɢɧɨɨɛɪɚɡɧɨɦɭ�ɪɚɡɜɢɬɢɸ�ɚɜɚɪɢɢ�

ɆȾɉɫɚɥɶɞɨ 33 � � ������

ȼɫɥɟɞɫɬɜɢɟ� ɷɬɨɝɨ� ɩɪɢ� ɩɪɟɜɵɲɟɧɢɢ� ɆȾɉ� ɨɩɟɪɚɬɢɜɧɵɦ� ɩɟɪɫɨɧɚɥɨɦ� ɩɪɟɞ�

ɩɪɢɧɢɦɚɸɬɫɹ� ɦɟɪɨɩɪɢɹɬɢɹ� ɩɨ� ɫɧɢɠɟɧɢɸ� ɫɚɥɶɞɨ�ɩɟɪɟɬɨɤɚ� ɚɤɬɢɜɧɨɣ� ɦɨɳɧɨɫɬɢ�

ɜ ɫɟɱɟɧɢɢ��Ʉ�ɬɚɤɢɦ�ɦɟɪɨɩɪɢɹɬɢɹ�ɨɬɧɨɫɹɬɫɹ�

± ɭɜɟɥɢɱɟɧɢɟ�ɝɟɧɟɪɚɰɢɢ�ɜ�ɞɟɮɢɰɢɬɧɨɣ�ɱɚɫɬɢ�ɷɧɟɪɝɨɫɢɫɬɟɦɵ�ɢ�ɫɧɢɠɟɧɢɟ�ɝɟ�

ɧɟɪɚɰɢɢ�ɜ�ɢɡɛɵɬɨɱɧɨɣ�ɱɚɫɬɢ�ɷɧɟɪɝɨɫɢɫɬɟɦɵ�



���

± ɢɡɦɟɧɟɧɢɟ�ɬɨɩɨɥɨɝɢɢ�ɫɟɬɢ�

± ɜɜɨɞ�ɝɪɚɮɢɤɨɜ�ɜɪɟɦɟɧɧɵɯ�ɨɬɤɥɸɱɟɧɢɣ�

ȼ�ɞɚɧɧɨɦ�ɫɥɭɱɚɟ�ɫɧɢɠɟɧɢɟ�ɧɚɩɪɹɠɟɧɢɹ�ɜ�ɞɟɮɢɰɢɬɧɨɣ�ɱɚɫɬɢ�ɷɧɟɪɝɨɫɢɫɬɟɦɵ�

ɢ� ɤɚɤ�ɫɥɟɞɫɬɜɢɟ��ɫɧɢɠɟɧɢɟ�ɩɨɬɪɟɛɥɹɟɦɨɣ�ɚɤɬɢɜɧɨɣ�ɦɨɳɧɨɫɬɢ�ɩɪɢɜɟɞɭɬ�ɤ�ɭɦɟɧɶ�

ɲɟɧɢɸ�ɫɚɥɶɞɨ�ɩɟɪɟɬɨɤɚ�ɚɤɬɢɜɧɨɣ�ɦɨɳɧɨɫɬɢ�ɜ�ɫɟɱɟɧɢɢ��ɱɬɨ�ɩɨɡɜɨɥɢɬ�ɭɦɟɧɶɲɢɬɶ�

ɢɥɢ�ɩɨɥɧɨɫɬɶɸ�ɢɫɤɥɸɱɢɬɶ�ɜɜɨɞ�ɝɪɚɮɢɤɨɜ�ɜɪɟɦɟɧɧɵɯ�ɨɬɤɥɸɱɟɧɢɣ�

ɉɪɢ�ɷɬɨɦ�ɫɬɨɢɬ�ɭɱɟɫɬɶ��ɱɬɨ�©«ɩɪɢ�ɫɧɢɠɟɧɢɢ�ɧɚɩɪɹɠɟɧɢɹ�ɜ�ɭɡɥɚɯ�ɷɧɟɪɝɨɫɢ�

ɫɬɟɦɵ�ɩɪɨɢɫɯɨɞɢɬ�ɫɧɢɠɟɧɢɟ�ɩɪɟɞɟɥɚ�ɩɟɪɟɞɚɜɚɟɦɨɣ�ɦɨɳɧɨɫɬɢ�ɜ�ɤɨɧɬɪɨɥɢɪɭɟɦɵɯ�

ɫɟɱɟɧɢɹɯ� ɢ� ɭɜɟɥɢɱɟɧɢɟ� ɬɨɤɨɜɨɣ� ɡɚɝɪɭɡɤɢ� ɷɥɟɤɬɪɨɬɟɯɧɢɱɟɫɤɨɝɨ� ɨɛɨɪɭɞɨɜɚɧɢɹª�

>��@��ɫɥɟɞɨɜɚɬɟɥɶɧɨ��ɜɨɡɧɢɤɚɟɬ�ɡɚɞɚɱɚ�ɨɩɪɟɞɟɥɟɧɢɹ�ɜɨɡɦɨɠɧɨɝɨ�ɢɧɬɟɪɜɚɥɚ�ɫɧɢɠɟ�

ɧɢɹ�ɧɚɩɪɹɠɟɧɢɹ��

Ⱦɥɹ�ɨɩɪɟɞɟɥɟɧɢɹ�ɭɪɨɜɧɟɣ�ɧɚɩɪɹɠɟɧɢɹ��ɤɨɬɨɪɵɦ�ɛɭɞɟɬ�ɫɨɨɬɜɟɬɫɬɜɨɜɚɬɶ�ɦɢ�

ɧɢɦɭɦ� ɩɨɬɪɟɛɥɹɟɦɨɣ� ɷɧɟɪɝɨɫɢɫɬɟɦɨɣ� ɦɨɳɧɨɫɬɢ�� ɚ� ɡɧɚɱɢɬ� ɢ� ɦɢɧɢɦɭɦ� ɫɚɥɶɞɨ�

ɩɟɪɟɬɨɤɚ�ɜ�ɫɟɱɟɧɢɢ��ɦɨɠɧɨ�ɢɫɩɨɥɶɡɨɜɚɬɶ�ɚɥɝɨɪɢɬɦ��ɩɪɢɜɟɞɟɧɧɵɣ�ɜ�ɩ� ����

Ⱦɥɹ�ɨɩɪɟɞɟɥɟɧɢɹ�ɜɨɡɦɨɠɧɵɯ� ɝɪɚɧɢɰ� ɫɧɢɠɟɧɢɹ�ɧɚɩɪɹɠɟɧɢɹ�ɛɵɥ�ɩɪɨɜɟɞɟɧ�

ɚɧɚɥɢɡ�ɦɟɬɨɞɚ�ɪɚɫɱɟɬɚ�ɆȾɉ�ɫɟɱɟɧɢɹ�ɩɨ�ɤɪɢɬɟɪɢɸ�ɨɛɟɫɩɟɱɟɧɢɹ�ɞɨɩɭɫɬɢɦɨɣ�ɬɨ�

ɤɨɜɨɣ�ɧɚɝɪɭɡɤɢ�ɥɢɧɢɣ� ɷɥɟɤɬɪɨɩɟɪɟɞɚɱɢ�ɢ� ɷɥɟɤɬɪɨɫɟɬɟɜɨɝɨ�ɨɛɨɪɭɞɨɜɚɧɢɹ�ɜ�ɧɨɪ�

ɦɚɥɶɧɨɣ� �ɪɟɦɨɧɬɧɨɣ�� ɫɯɟɦɟ� ɢ� ɜ� ɩɨɫɥɟɚɜɚɪɢɣɧɵɯ� ɪɟɠɢɦɚɯ� ɩɨɫɥɟ� ɧɨɪɦɚɬɢɜɧɵɯ�

ɜɨɡɦɭɳɟɧɢɣ�� ɤɨɬɨɪɵɣ� ɹɜɥɹɟɬɫɹ� ɨɩɪɟɞɟɥɹɸɳɢɦ� ɩɪɢ� ɪɚɫɱɟɬɟ� ɆȾɉ� ɞɥɹ� ɋɚɦɚɪ�

ɫɤɨɣ ɗɋ��

Ⱦɥɹ�ɪɚɫɱɟɬɚ�ɆȾɉ�ɜ�ɫɨɨɬɜɟɬɫɬɜɢɢ�ɫɨ�ɫɬɚɧɞɚɪɬɨɦ�ɨɪɝɚɧɢɡɚɰɢɢ�>�@�ɧɟɨɛɯɨɞɢɦɨ�

�� Ɂɚɞɚɬɶ ɪɚɫɫɦɚɬɪɢɜɚɟɦɨɟ�ɤɨɧɬɪɨɥɢɪɭɟɦɨɟ�ɫɟɱɟɧɢɟ��ɪɚɫɱɟɬɧɭɸ�ɬɪɚɟɤɬɨɪɢɸ�

ɭɬɹɠɟɥɟɧɢɹ��ɤɨɧɬɪɨɥɢɪɭɟɦɵɟ�ɜɟɬɜɢ�

�� ȼɵɩɨɥɧɢɬɶ ɦɨɞɟɥɢɪɨɜɚɧɢɟ�ɩɨɫɥɟɚɜɚɪɢɣɧɨɝɨ�ɪɟɠɢɦɚ�ɩɨɫɥɟ�ɪɚɫɫɦɚɬɪɢɜɚ�

ɟɦɨɝɨ�ɧɨɪɦɚɬɢɜɧɨɝɨ�ɜɨɡɦɭɳɟɧɢɹ�

�� ɉɪɨɜɟɫɬɢ ɩɨɲɚɝɨɜɨɟ� ɭɬɹɠɟɥɟɧɢɟ� ɪɟɠɢɦɚ� ɫ� ɤɨɧɬɪɨɥɟɦ� ɤɨɪɪɟɤɬɧɨɫɬɢ� ɟɝɨ�

ɩɚɪɚɦɟɬɪɨɜ�ɜɩɥɨɬɶ�ɞɨ�ɩɨɥɭɱɟɧɢɹ�ɫɛɚɥɚɧɫɢɪɨɜɚɧɧɨɝɨ�ɪɟɠɢɦɚ�ɫ�ɬɨɤɨɜɨɣ�ɧɚɝɪɭɡɤɨɣ�

ɥɸɛɨɝɨ� ɢɡ� ɤɨɧɬɪɨɥɢɪɭɟɦɵɯ� ɷɥɟɦɟɧɬɨɜ� ɪɚɜɧɨɣ� ɞɨɩɭɫɬɢɦɨɣ� ɬɨɤɨɜɨɣ� ɧɚɝɪɭɡɤɟ�

ɜ ɩɨɫɥɟɚɜɚɪɢɣɧɨɦ�ɪɟɠɢɦɟ�



���

�� ȼɵɩɨɥɧɢɬɶ ɜɨɫɫɬɚɧɨɜɥɟɧɢɟ�ɫɯɟɦɵ�ɩɭɬɟɦ�ɜɤɥɸɱɟɧɢɹ�ɷɥɟɦɟɧɬɨɜ��ɤɨɬɨɪɵɟ�

ɛɵɥɢ�ɨɬɤɥɸɱɟɧɵ�ɜ�ɪɟɡɭɥɶɬɚɬɟ�ɪɚɫɫɦɚɬɪɢɜɚɟɦɨɝɨ�ɧɨɪɦɚɬɢɜɧɨɝɨ�ɜɨɡɦɭɳɟɧɢɹ�

�� Ɂɚɮɢɤɫɢɪɨɜɚɬɶ ɡɧɚɱɟɧɢɟ�ɫɚɥɶɞɨ�ɩɟɪɟɬɨɤɚ�ɫɟɱɟɧɢɹ�

�� Ɉɩɪɟɞɟɥɢɬɶ ɞɨɩɭɫɬɢɦɵɣ�ɩɟɪɟɬɨɤ�ɜ�ɫɟɱɟɧɢɢ�ɩɨ�ɫɥɟɞɭɸɳɟɣ�ɮɨɪɦɭɥɟ�

ɉȺɧɨ
ɞɨɩ
ɚɜɩɚɜɞɞɨɩ 33,33 '�'� �� ��� � ������

ɝɞɟ� �ɞɨɩ3 ± ɞɨɩɭɫɬɢɦɵɣ ɩɟɪɟɬɨɤ�ɚɤɬɢɜɧɨɣ�ɦɨɳɧɨɫɬɢ�ɩɨ�ɤɪɢɬɟɪɢɸ�ɨɛɟɫɩɟɱɟɧɢɹ�ɞɨ�

ɩɭɫɬɢɦɨɣ�ɬɨɤɨɜɨɣ�ɧɚɝɪɭɡɤɢ�ɥɢɧɢɣ�ɷɥɟɤɬɪɨɩɟɪɟɞɚɱɢ�ɢ�ɷɥɟɤɬɪɨɫɟɬɟɜɨɝɨ�ɨɛɨɪɭɞɨɜɚ�

ɧɢɹ� ɜ� ɩɨɫɥɟɚɜɚɪɢɣɧɵɯ� ɪɟɠɢɦɚɯ� ɩɨɫɥɟ� ɧɨɪɦɚɬɢɜɧɵɯ� ɜɨɡɦɭɳɟɧɢɣ� �Ɇȼɬ��� ɚɜɞ3 � ±

ɩɟɪɟɬɨɤ� ɚɤɬɢɜɧɨɣ� ɦɨɳɧɨɫɬɢ� ɜ� ɤɨɧɬɪɨɥɢɪɭɟɦɨɦ� ɫɟɱɟɧɢɢ� ɜ� ɞɨɚɜɚɪɢɣɧɨɦ� ɪɟɠɢɦɟ�

�Ɇȼɬ��� ɞɨɩ
ɚɜɩ, � ± ɞɨɩɭɫɬɢɦɚɹ�ɬɨɤɨɜɚɹ�ɧɚɝɪɭɡɤɚ�ɥɢɧɢɣ�ɷɥɟɤɬɪɨɩɟɪɟɞɚɱɢ�ɢ�ɷɥɟɤɬɪɨɫɟ�

ɬɟɜɨɝɨ� ɨɛɨɪɭɞɨɜɚɧɢɹ� ɜ� ɩɨɫɥɟɚɜɚɪɢɣɧɨɦ� ɪɟɠɢɦɟ� �Ⱥ�� �� ��
ɞɨɩ
ɚɜɩɚɜɞ ,3 ± ɩɨɥɭɱɟɧɧɵɣ�

ɜ ɲɚɝɟ ��ɚɥɝɨɪɢɬɦɚ ɩɟɪɟɬɨɤ�ɚɤɬɢɜɧɨɣ�ɦɨɳɧɨɫɬɢ�ɜ�ɤɨɧɬɪɨɥɢɪɭɟɦɨɦ�ɫɟɱɟɧɢɢ�ɜ�ɞɨ�

ɚɜɚɪɢɣɧɨɦ�ɪɟɠɢɦɟ�� ɫɨɨɬɜɟɬɫɬɜɭɸɳɢɣ�ɞɨɩɭɫɬɢɦɨɣ�ɬɨɤɨɜɨɣ�ɧɚɝɪɭɡɤɟ�ɥɢɧɢɣ�ɷɥɟɤ�

ɬɪɨɩɟɪɟɞɚɱɢ� ɢ ɷɥɟɤɬɪɨɫɟɬɟɜɨɝɨ� ɨɛɨɪɭɞɨɜɚɧɢɹ� ɜ� ɩɨɫɥɟɚɜɚɪɢɣɧɵɯ� ɪɟɠɢɦɚɯ� ɩɨɫɥɟ�

ɧɨɪɦɚɬɢɜɧɵɯ�ɜɨɡɦɭɳɟɧɢɣ��Ɇȼɬ��

�� ɉɨɜɬɨɪɢɬɶ ɲɚɝɢ �±� ɚɥɝɨɪɢɬɦɚ ɞɥɹ ɜɫɟɯ�ɧɨɪɦɚɬɢɜɧɵɯ�ɜɨɡɦɭɳɟɧɢɣ�

�� ȼɵɛɪɚɬɶ ɧɚɢɦɟɧɶɲɟɟ� ɡɧɚɱɟɧɢɟ� �ɞɨɩ3 �� ɤɨɬɨɪɨɟ� ɛɭɞɟɬ� ɹɜɥɹɬɶɫɹ� ɆȾɉ� ɞɥɹ�

ɪɚɫɫɦɚɬɪɢɜɚɟɦɨɣ�ɫɯɟɦɵ�

ȼ�ɤɚɱɟɫɬɜɟ�ɢɫɯɨɞɧɨɝɨ�ɪɟɠɢɦɚ�ɨɛɵɱɧɨ�ɜɵɛɢɪɚɸɬɫɹ�ɡɢɦɧɢɣ�ɢ�ɥɟɬɧɢɣ�ɡɚɦɟɪ�

ɧɵɟ�ɞɧɢ��ɂɫɯɨɞɹ�ɢɡ�ɜɵɲɟɨɩɢɫɚɧɧɨɝɨ�ɚɥɝɨɪɢɬɦɚ�ɜɢɞɧɨ��ɱɬɨ�ɩɨɥɭɱɟɧɧɵɟ�ɜ�ɪɟɡɭɥɶ�

ɬɚɬɟ�ɪɚɫɱɟɬɚ�ɡɧɚɱɟɧɢɹ�ɆȾɉ ɮɢɤɫɢɪɨɜɚɧɵ�ɢ�ɩɪɢɜɹɡɚɧɵ�ɤ�ɤɚɠɞɨɣ�ɤɨɧɤɪɟɬɧɨɣ�ɫɯɟ�

ɦɟ�ɷɧɟɪɝɨɫɢɫɬɟɦɵ��ɗɬɨ�ɨɛɭɫɥɨɜɥɟɧɨ�ɧɟɫɨɜɟɪɲɟɧɫɬɜɨɦ�ɦɟɬɨɞɨɜ�ɪɚɫɱɟɬɚ�ɢ�ɬɟɯɧɢɱɟ�

ɫɤɨɣ�ɛɚɡɵ��ɤɨɬɨɪɚɹ�ɧɟ�ɩɨɡɜɨɥɹɟɬ�ɩɪɨɜɨɞɢɬɶ�ɪɚɫɱɟɬ�ɆȾɉ�ɜ�ɪɟɠɢɦɟ�ɪɟɚɥɶɧɨɝɨ�ɜɪɟ�

ɦɟɧɢ�ɞɥɹ�ɤɚɠɞɨɝɨ�ɤɨɧɤɪɟɬɧɨɝɨ�ɪɟɠɢɦɚ��

ɉɪɢ� ɷɬɨɦ� ɫɨɝɥɚɫɧɨ� ɫɬɚɧɞɚɪɬɚɦ� ɨɪɝɚɧɢɡɚɰɢɢ� >�@ ɩɪɢ� ɨɛɟɫɩɟɱɟɧɢɢ� ɭɪɨɜɧɟɣ�

ɧɚɩɪɹɠɟɧɢɣ�ɜ�ɪɚɦɤɚɯ�ɝɪɚɮɢɤɚ�ɪɟɝɭɥɢɪɨɜɚɧɢɹ�ɧɚɩɪɹɠɟɧɢɹ�ɜ�ɷɧɟɪɝɨɫɢɫɬɟɦɟ�ɛɭɞɟɬ�

ɨɛɟɫɩɟɱɢɜɚɬɶɫɹ� ɧɨɪɦɚɥɶɧɚɹ� ɪɚɛɨɬɚ� ɷɧɟɪɝɨɫɢɫɬɟɦɵ� ɜ� ɩɨɫɥɟɚɜɚɪɢɣɧɨɦ� ɪɟɠɢɦɟ�

ɩɪɢ ɧɨɪɦɚɬɢɜɧɨɦ�ɜɨɡɦɭɳɟɧɢɢ��



���

Ɍɚɤɢɦ� ɨɛɪɚɡɨɦ�� ɩɟɪɜɢɱɧɨɣ� ɩɪɢɛɥɢɡɢɬɟɥɶɧɨɣ� ɝɪɚɧɢɰɟɣ� ɫɧɢɠɟɧɢɹ� ɧɚɩɪɹɠɟ�

ɧɢɹ�ɛɭɞɟɬ�ɜɵɫɬɭɩɚɬɶ�ɡɧɚɱɟɧɢɟ�ɧɢɠɧɟɝɨ�ɩɪɟɞɭɩɪɟɞɢɬɟɥɶɧɨɝɨ�ɩɪɟɞɟɥɚ��ɩɪɢ�ɤɨɬɨɪɨɦ�

ɜ ɫɨɨɬɜɟɬɫɬɜɢɢ�ɫ�>�@�ɭɦɟɧɶɲɟɧɢɟ�ɆȾɉ�ɪɚɫɫɦɚɬɪɢɜɚɟɦɨɝɨ�ɪɟɠɢɦɚ�ɦɨɠɧɨ�ɧɟ�ɭɱɢ�

ɬɵɜɚɬɶ�

ɇɚ ɨɫɧɨɜɟ�ɪɚɡɪɚɛɨɬɚɧɧɨɝɨ�ɜ�ɩ� ����ɚɥɝɨɪɢɬɦɚ ɨɩɬɢɦɢɡɚɰɢɢ�ɚɜɬɨɪɨɦ�ɛɵɥ�ɪɚɡ�

ɪɚɛɨɬɚɧ�ɚɥɝɨɪɢɬɦ�ɩɨɢɫɤɚ�ɭɪɨɜɧɟɣ�ɧɚɩɪɹɠɟɧɢɣ�ɢ�ɤɨɷɮɮɢɰɢɟɧɬɨɜ�ɬɪɚɧɫɮɨɪɦɚɰɢɢ�

ɜ ɤɨɧɬɪɨɥɶɧɵɯ�ɩɭɧɤɬɚɯ��ɨɛɟɫɩɟɱɢɜɚɸɳɢɯ�ɜɜɨɞ�ɫɚɥɶɞɨ�ɩɟɪɟɬɨɤɚ�ɚɤɬɢɜɧɨɣ�ɦɨɳɧɨ�

ɫɬɢ�ɜ�ɨɛɥɚɫɬɶ�ɞɨɩɭɫɬɢɦɵɯ�ɡɧɚɱɟɧɢɣ��Ɉɬɥɢɱɢɬɟɥɶɧɨɣ�ɨɫɨɛɟɧɧɨɫɬɶɸ�ɜ�ɞɚɧɧɨɦ�ɫɥɭ�

ɱɚɟ�ɹɜɥɹɟɬɫɹ�ɢɡɦɟɧɟɧɧɚɹ�ɰɟɥɟɜɚɹ�ɮɭɧɤɰɢɹ�

ɪɚɫɱɫɚɥɶɞɨɫɚɥɶɞɨɢɫɯɫɚɥɶɞɨ4Ȼɍɬɪ 3338Nɂ
Q BBB ��� �'� � ������

ɝɞɟ� ɢɫɯɫɚɥɶɞɨ3 B ± ɢɫɯɨɞɧɨɟ�ɡɧɚɱɟɧɢɟ�ɫɚɥɶɞɨ�ɩɟɪɟɬɨɤɚ�ɚɤɬɢɜɧɨɣ�ɦɨɳɧɨɫɬɢ�ɜ�ɤɨɧɬɪɨ�

ɥɢɪɭɟɦɨɦ� ɫɟɱɟɧɢɢ� ɪɚɫɱɫɚɥɶɞɨ3 B ± ɪɚɫɱɟɬɧɨɟ� ɡɧɚɱɟɧɢɟ� ɫɚɥɶɞɨ�ɩɟɪɟɬɨɤɚ� ɚɤɬɢɜɧɨɣ�

ɦɨɳɧɨɫɬɢ�ɜ�ɤɨɧɬɪɨɥɢɪɭɟɦɨɦ�ɫɟɱɟɧɢɢ� ɫɚɥɶɞɨ3' ± ɧɟɨɛɯɨɞɢɦɨɟ�ɡɧɚɱɟɧɢɟ�ɫɧɢɠɟɧɢɹ�

ɫɚɥɶɞɨ�ɩɟɪɟɬɨɤɚ�ɚɤɬɢɜɧɨɣ�ɦɨɳɧɨɫɬɢ�ɜ�ɤɨɧɬɪɨɥɢɪɭɟɦɨɦ�ɫɟɱɟɧɢɢ�
Q4Ȼɍ8 B ± ɧɚɩɪɹ�

ɠɟɧɢɟ�ɜ�ɭɡɥɟ� ɛɚɥɚɧɫɢɪɭɸɳɟɦ�ɩɨ�ɪɟɚɤɬɢɜɧɨɣ�ɦɨɳɧɨɫɬɢ��ɋɨɝɥɚɫɧɨ�ɧɨɪɦɚɬɢɜɧɵɦ�

ɞɨɤɭɦɟɧɬɚɦ�ȺɈ�©ɋɈ�ȿɗɋª� >��@ ɡɧɚɱɟɧɢɟ� ɫɚɥɶɞɨ�ɩɟɪɟɬɨɤɚ� ɞɨɥɠɧɨ�ɛɵɬɶ�ɦɟɧɶɲɟ�

ɦɚɤɫɢɦɚɥɶɧɨ�ɞɨɩɭɫɬɢɦɨɝɨ�ɩɟɪɟɬɨɤɚ�ɚɤɬɢɜɧɨɣ�ɦɨɳɧɨɫɬɢ�ɜ�ɤɨɧɬɪɨɥɢɪɭɟɦɨɦ�ɫɟɱɟ�

ɧɢɢ�ɞɥɹ�ɪɚɫɫɦɚɬɪɢɜɚɟɦɨɣ�ɫɯɟɦɵ�

ɆȾɉɫɚɥɶɞɨ 33 � �� ������

ɋɥɟɞɨɜɚɬɟɥɶɧɨ�� 3ǻ ɪɚɫɫɱɢɬɵɜɚɟɬɫɹ�ɫɥɟɞɭɸɳɢɦ�ɨɛɪɚɡɨɦ�

ɆȾɉɪɚɫɱɫɚɥɶɞɨɫɚɥɶɞɨ 333 � ' B � ������
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Ⱦɥɹ� ɪɚɫɱɟɬɚ� ɢɫɯɨɞɧɨɝɨ� ɡɧɚɱɟɧɢɹ� ɫɚɥɶɞɨ�ɩɟɪɟɬɨɤɚ� ɚɤɬɢɜɧɨɣ� ɦɨɳɧɨɫɬɢ�

ɢɫɯɫɚɥɶɞɨ3 B ɢɫɩɨɥɶɡɭɸɬɫɹ�ɞɚɧɧɵɟ�ɢɫɯɨɞɧɨɝɨ�ɪɟɠɢɦɚ��ɚ�ɨɩɪɟɞɟɥɟɧɢɟ�ɪɚɫɱɟɬɧɨɝɨ�ɡɧɚ�

ɱɟɧɢɹ ɪɚɫɱɫɚɥɶɞɨ3 B ɩɪɨɢɡɜɨɞɢɬɫɹ�ɩɨɫɥɟ�ɤɚɠɞɨɝɨ�ɲɚɝɚ�ɢɬɟɪɚɰɢɢ�ɜ�ɫɨɨɬɜɟɬɫɬɜɢɢ�ɫ�ɧɨ�

ɜɵɦɢ�ɪɚɫɱɟɬɧɵɦɢ�ɡɧɚɱɟɧɢɹɦɢ�ɧɚɩɪɹɠɟɧɢɣ�ɜ�ɭɡɥɚɯ�ɧɚɝɪɭɡɤɢ�
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ȼ�ɢɬɨɝɟ�ɜɵɪɚɠɟɧɢɟ��������ɩɪɢɦɟɬ ɫɥɟɞɭɸɳɢɣ�ɜɢɞ�
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Ȼɥɚɝɨɞɚɪɹ ɷɬɨɦɭ� ɚɥɝɨɪɢɬɦ� ɨɩɬɢɦɢɡɚɰɢɢ� ɛɭɞɟɬ� ɢɫɤɚɬɶ� ɬɚɤɢɟ� ɡɧɚɱɟɧɢɹ�

ɧɚɩɪɹɠɟɧɢɣ�ɢ�ɤɨɷɮɮɢɰɢɟɧɬɨɜ�ɬɪɚɧɫɮɨɪɦɚɰɢɢ�ɜ�ɭɩɪɚɜɥɹɟɦɵɯ�ɭɡɥɚɯ�ɧɚɝɪɭɡɤɢ��ɩɪɢ�

ɤɨɬɨɪɵɯ�ɛɭɞɟɬ�ɞɨɫɬɢɝɚɬɶɫɹ�ɫɧɢɠɟɧɢɟ�ɫɚɥɶɞɨ�ɩɟɪɟɬɨɤɚ�ɚɤɬɢɜɧɨɣ�ɦɨɳɧɨɫɬɢ�ɧɚ�ɜɟ�

ɥɢɱɢɧɭ 3ǻ ɫ�ɭɱɟɬɨɦ�ɡɚɞɚɧɧɵɯ�ɨɝɪɚɧɢɱɟɧɢɣ��

Ⱥɥɝɨɪɢɬɦ�ɞɟɣɫɬɜɢɣ�ɜ�ɭɩɪɨɳɟɧɧɨɦ�ɜɢɞɟ��ɛɨɥɟɟ�ɩɨɞɪɨɛɧɨ�± ɜ�ɩɪɢɥɨɠɟɧɢɢ ��

>��@�

�� ȼɵɹɜɥɟɧɢɟ�ɧɟɞɨɩɭɫɬɢɦɨɣ�ɬɨɤɨɜɨɣ�ɩɟɪɟɝɪɭɡɤɢ�ɷɥɟɦɟɧɬɚ�ɫɟɱɟɧɢɹ�

�� Ɉɩɪɟɞɟɥɟɧɢɟ�ɧɟɨɛɯɨɞɢɦɨɝɨ�ɫɧɢɠɟɧɢɹ�ǻ3ɫɚɥɶɞɨ�

�� Ɋɚɫɱɟɬ�ɷɥɟɤɬɪɢɱɟɫɤɨɝɨ�ɪɟɠɢɦɚ�ɦɟɬɨɞɨɦ�ɇɶɸɬɨɧɚ�

����Ɏɨɪɦɢɪɨɜɚɧɢɟ� ɦɚɬɪɢɰɵ� ɭɪɚɜɧɟɧɢɣ� ɧɟɛɚɥɚɧɫɨɜ� ɦɨɳɧɨɫɬɟɣ� ɞɥɹ�

ɤɚɠɞɨɝɨ�ɭɡɥɚ�

����ȼɵɛɨɪ�ɧɚɱɚɥɶɧɵɯ�ɩɪɢɛɥɢɠɟɧɢɣ�ɞɥɹ�ɢɫɤɨɦɵɯ�ɩɟɪɟɦɟɧɧɵɯ��

����Ɏɨɪɦɢɪɨɜɚɧɢɟ�ɦɚɬɪɢɰɵ�əɤɨɛɢ�

����Ɉɩɪɟɞɟɥɟɧɢɟ�ɧɟɢɡɜɟɫɬɧɵɯ�ɩɟɪɟɦɟɧɧɵɯ�ɦɟɬɨɞɨɦ�Ƚɚɭɫɫɚ�

�� Ɉɩɪɟɞɟɥɟɧɢɟ�ɬɨɤɨɜɨɣ�ɧɚɝɪɭɡɤɢ�ɜɟɬɜɟɣ�ɫɯɟɦɵ�

�� Ɉɩɪɟɞɟɥɟɧɢɟ�ɭɬɨɱɧɟɧɧɨɝɨ�ɡɧɚɱɟɧɢɹ� ɫɚɥɶɞɨ3' �

�� Ɏɨɪɦɢɪɨɜɚɧɢɟ�ɰɟɥɟɜɨɣ�ɮɭɧɤɰɢɢ�

�� ɉɪɨɜɟɪɤɚ�ɜɵɩɨɥɧɟɧɢɹ�ɡɚɞɚɧɧɵɯ�ɨɝɪɚɧɢɱɟɧɢɣ��

�� Ɉɩɪɟɞɟɥɟɧɢɟ�ɝɪɚɞɢɟɧɬɚ�ɧɟɹɜɧɨɣ�ɮɭɧɤɰɢɢ�

�� Ɉɩɪɟɞɟɥɟɧɢɟ�ɧɟɡɚɜɢɫɢɦɵɯ ɩɟɪɟɦɟɧɧɵɯ�

��� Ɉɩɪɟɞɟɥɟɧɢɟ�ɡɚɜɢɫɢɦɵɯ�ɩɟɪɟɦɟɧɧɵɯ�

��� ɉɨɜɬɨɪ ɜɵɩɨɥɧɟɧɢɹ� ɲɚɝɨɜ� �±��� ɜɩɥɨɬɶ� ɞɨ� ɞɨɫɬɢɠɟɧɢɹ� ɞɨɩɭɫɬɢɦɨɣ�

ɩɨɝɪɟɲɧɨɫɬɢ�ɪɚɫɱɟɬɨɜ�ɞɥɹ�ɪɟɲɟɧɢɹ�ɩɨɫɬɚɜɥɟɧɧɨɣ�ɡɚɞɚɱɢ�ɫ�ɡɚɞɚɧɧɨɣ�ɬɨɱɧɨɫɬɶɸ�

��� Ɉɰɟɧɤɚ� ɷɮɮɟɤɬɢɜɧɨɫɬɢ� ɩɨ� ɨɛɴɟɦɭ� ɩɨɬɟɧɰɢɚɥɶɧɨ� ɧɟ� ɨɬɤɥɸɱɟɧɧɨɣ�

ɧɚɝɪɭɡɤɢ�



���

��� Ɏɨɪɦɢɪɨɜɚɧɢɟ� ɤɨɦɚɧɞ� ɧɚ� ɢɡɦɟɧɟɧɢɟ� ɪɟɠɢɦɨɜ� ɪɚɛɨɬɵ� ɨɛɨɪɭɞɨɜɚɧɢɹ�

ɧɚ ɷɥɟɤɬɪɨɫɬɚɧɰɢɹɯ�� ɭɱɚɫɬɜɭɸɳɢɯ� ɜ� ɪɟɝɭɥɢɪɨɜɚɧɢɢ� ɧɚɩɪɹɠɟɧɢɹ� ɜ� ɞɟɮɢɰɢɬɧɨɣ�

ɷɧɟɪɝɨɫɢɫɬɟɦɟ� ɢ�ɧɚ�ɫɢɫɬɟɦɧɵɯ�ɩɨɞɫɬɚɧɰɢɹɯ��ɨɫɭɳɟɫɬɜɥɹɸɳɢɯ�ɫɜɹɡɶ�ɞɟɮɢɰɢɬɧɨɣ�

ɷɧɟɪɝɨɫɢɫɬɟɦɵ�ɫ�ɷɥɟɦɟɧɬɚɦɢ�ɫɟɱɟɧɢɹ�

Ɋɚɡɪɚɛɨɬɤɚ� ɦɟɬɨɞɢɤɢ� ɩɪɨɢɡɜɨɞɢɬɫɹ� ɫ� ɩɨɦɨɳɶɸ ɬɟɫɬɨɜɨɣ ɦɨɞɟɥɢ ɢɡ� ɩ� �����

ɂɫɯɨɞɧɵɟ�ɞɚɧɧɵɟ�ɫɨɨɬɜɟɬɫɬɜɭɸɬ ɞɚɧɧɵɦ� ɭɤɚɡɚɧɧɵɦ�ɜ�ɩ������� ��� ɆȾɉ3 Ɇȼɬ� Ɋɟ�

ɡɭɥɶɬɚɬɵ� ɪɚɫɱɟɬɨɜ� ɲɚɝɨɜ� �±� ɩɨɥɧɨɫɬɶɸ� ɢɞɟɧɬɢɱɧɵ� ɪɟɡɭɥɶɬɚɬɚɦ� ɫɨɨɬɜɟɬɫɬɜɭɸ�

ɳɢɯ�ɲɚɝɨɜ�ɜ ɩ� �����ɩɨɷɬɨɦɭ ɢɯ�ɭɩɨɦɢɧɚɧɢɟ�ɩɪɟɞɫɬɚɜɥɟɧɨ�ɜ�ɫɨɤɪɚɳɟɧɧɨɣ�ɮɨɪɦɟ�

�� ȼɵɹɜɥɟɧɢɟ�ɧɟɞɨɩɭɫɬɢɦɨɝɨ�ɡɧɚɱɟɧɢɹ�ɫɚɥɶɞɨ�ɩɟɪɟɬɨɤɚ�ɚɤɬɢɜɧɨɣ�ɦɨɳɧɨɫɬɢ�

ɜ ɫɟɱɟɧɢɢ�

ɆȾɉɭɫɬ 33 � � ������

�� Ɉɩɪɟɞɟɥɟɧɢɟ�ɧɟɨɛɯɨɞɢɦɨɝɨ�ɫɧɢɠɟɧɢɹ�ǻ3ɫɚɥɶɞɨ�

����������������B  � � ' ɆȾɉɭɫɬɫɚɥɶɞɨɫɚɥɶɞɨ 333 � ������

�� Ɋɚɫɱɟɬ�ɷɥɟɤɬɪɢɱɟɫɤɨɝɨ�ɪɟɠɢɦɚ�ɦɟɬɨɞɨɦ�ɇɶɸɬɨɧɚ�

���� Ɏɨɪɦɢɪɨɜɚɧɢɟ�ɬɚɛɥɢɰɵ�ɜɟɬɜɟɣ�

���� Ɏɨɪɦɢɪɨɜɚɧɢɟ� ɦɚɬɪɢɰɵ� ɭɪɚɜɧɟɧɢɣ� ɧɟɛɚɥɚɧɫɨɜ� ɦɨɳɧɨɫɬɟɣ� ɞɥɹ�

ɤɚɠɞɨɝɨ�ɭɡɥɚ�

���� ȼɵɛɨɪ�ɧɚɱɚɥɶɧɵɯ�ɩɪɢɛɥɢɠɟɧɢɣ�ɞɥɹ�ɢɫɤɨɦɵɯ�ɩɟɪɟɦɟɧɧɵɯ�

���� Ɏɨɪɦɢɪɨɜɚɧɢɟ�ɦɚɬɪɢɰɵ�əɤɨɛɢ�

����Ɉɩɪɟɞɟɥɟɧɢɟ�ɧɟɢɡɜɟɫɬɧɵɯ�ɩɟɪɟɦɟɧɧɵɯ�ɦɟɬɨɞɨɦ�Ƚɚɭɫɫɚ�

�� Ɉɩɪɟɞɟɥɟɧɢɟ�ɬɨɤɨɜɨɣ�ɧɚɝɪɭɡɤɢ�ɜɟɬɜɟɣ�ɫɯɟɦɵ�

�� Ɉɩɪɟɞɟɥɟɧɢɟ�ɨɛɴɟɦɨɜ�ɧɟɨɛɯɨɞɢɦɨɝɨ�ɫɧɢɠɟɧɢɹ�ɩɨɬɪɟɛɥɟɧɢɹ� 3ǻ �

ɋɜɹɡɶ�ɪɚɫɫɦɚɬɪɢɜɚɟɦɨɝɨ�ɷɧɟɪɝɨɭɡɥɚ�ɫ�ɜɧɟɲɧɟɣ�ɗɗɋ�ɩɪɨɢɡɜɨɞɢɬɫɹ�ɩɨ�ɥɢɧɢɢ�

ʋ �±��� ɤɨɬɨɪɚɹ� ɹɜɥɹɟɬɫɹ� ɟɞɢɧɫɬɜɟɧɧɵɦ� ɷɥɟɦɟɧɬɨɦ� ɫɟɱɟɧɢɹ�� ɩɨɷɬɨɦɭ� ɪɚɫɱɫɚɥɶɞɨ3 B

ɛɭɞɟɬ� ɪɚɜɟɧ� ɩɟɪɟɬɨɤɭ� ɚɤɬɢɜɧɨɣ� ɦɨɳɧɨɫɬɢ� ɩɨ� ɞɚɧɧɨɣ� ɥɢɧɢɢ� ���������  �3 Ɇȼɬ�

�ɡɧɚɱɟɧɢɟ�ɩɟɪɟɬɨɤɚ�ɜ�ɤɨɧɰɟ�ɥɢɧɢɢ���Ɍɨɝɞɚ� 3ǻ ɛɭɞɟɬ�ɪɚɜɧɨ�

����������������  � '3 Ɇȼɬ� ������

�� Ɏɨɪɦɢɪɨɜɚɧɢɟ�ɰɟɥɟɜɨɣ�ɮɭɧɤɰɢɢ�



���

ȼ ɤɚɱɟɫɬɜɟ�ɨɩɬɢɦɢɡɢɪɭɟɦɵɯ�ɧɟɡɚɜɢɫɢɦɵɯ�ɩɟɪɟɦɟɧɧɵɯ�ɚɧɚɥɨɝɢɱɧɨ�ɜɵɛɪɚɧɵ�

ɧɚɩɪɹɠɟɧɢɟ�ɜ�ɭɡɥɟ�ʋ �� �8 ɢ�ɤɨɷɮɮɢɰɢɟɧɬ�ɬɪɚɧɫɮɨɪɦɚɰɢɢ�ɜɟɬɜɢ��±�� ɬɪN ��Ɉɞɧɚɤɨ

ɰɟɥɟɜɚɹ�ɮɭɧɤɰɢɹ�ɜ�ɫɨɨɬɜɟɬɫɬɜɢɢ ɫ�ɡɚɦɟɱɚɧɢɹɦɢ�ɜɵɲɟ ɩɪɢɦɟɬ�ɫɥɟɞɭɸɳɢɣ�ɜɢɞ�
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�� ɉɪɨɜɟɪɤɚ�ɜɵɩɨɥɧɟɧɢɹ�ɡɚɞɚɧɧɵɯ�ɨɝɪɚɧɢɱɟɧɢɣ��

�� Ɉɩɪɟɞɟɥɟɧɢɟ�ɝɪɚɞɢɟɧɬɚ�ɧɟɹɜɧɨɣ�ɮɭɧɤɰɢɢ�

�� Ɉɩɪɟɞɟɥɟɧɢɟ�ɧɟɡɚɜɢɫɢɦɵɯ�ɩɟɪɟɦɟɧɧɵɯ�

ȼɜɢɞɭ�ɢɡɦɟɧɟɧɢɹ�ɰɟɥɟɜɨɣ�ɮɭɧɤɰɢɢ�ɮɨɪɦɭɥɵ�ɨɩɪɟɞɟɥɟɧɢɹ�ɧɟɡɚɜɢɫɢɦɵɯ�ɩɟ�

ɪɟɦɟɧɧɵɯ�ɬɚɤɠɟ�ɢɡɦɟɧɹɬɫɹ�
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��� Ɉɩɪɟɞɟɥɟɧɢɟ�ɡɚɜɢɫɢɦɵɯ�ɩɟɪɟɦɟɧɧɵɯ�

ɉɭɬɟɦ� ɪɚɫɱɟɬɚ� ɷɥɟɤɬɪɢɱɟɫɤɨɝɨ� ɪɟɠɢɦɚ� ɦɟɬɨɞɨɦ� ɇɶɸɬɨɧɚ� ɜ� ɫɨɨɬɜɟɬɫɬɜɢɢ�

ɫ ɲɚɝɨɦ � ɨɩɪɟɞɟɥɹɸɬɫɹ�ɧɨɜɵɟ� ɡɧɚɱɟɧɢɹ� ɡɚɜɢɫɢɦɵɯ�ɩɟɪɟɦɟɧɧɵɯ��ɚ ɬɚɤɠɟ�ɧɨɜɵɟ�

ɡɧɚɱɟɧɢɹ� ɬɨɤɨɜɨɣ�ɧɚɝɪɭɡɤɢ�ɢ� ɩɟɪɟɬɨɤɨɜ� ɚɤɬɢɜɧɨɣ�ɦɨɳɧɨɫɬɢ� ɜ� ɜɟɬɜɹɯ� ɜ� ɫɨɨɬɜɟɬ�

ɫɬɜɢɢ�ɫ ɲɚɝɨɦ�����

��� ɉɨɜɬɨɪ ɜɵɩɨɥɧɟɧɢɹ� ɲɚɝɨɜ� �±��� ɜɩɥɨɬɶ� ɞɨ� ɞɨɫɬɢɠɟɧɢɹ� ɞɨɩɭɫɬɢɦɨɣ�

ɩɨɝɪɟɲɧɨɫɬɢ�ɪɚɫɱɟɬɨɜ ɞɥɹ�ɪɟɲɟɧɢɹ�ɩɨɫɬɚɜɥɟɧɧɨɣ�ɡɚɞɚɱɢ ɫ�ɡɚɞɚɧɧɨɣ�ɬɨɱɧɨɫɬɶɸ�

��� Ɉɰɟɧɤɚ� ɷɮɮɟɤɬɢɜɧɨɫɬɢ� ɩɨ� ɨɛɴɟɦɭ� ɩɨɬɟɧɰɢɚɥɶɧɨ� ɧɟ� ɨɬɤɥɸɱɟɧɧɨɣ�

ɧɚɝɪɭɡɤɢ�



���

ȼ ɪɟɡɭɥɶɬɚɬɟ�ɜɵɩɨɥɧɟɧɢɹ�ɞɚɧɧɨɝɨ�ɚɥɝɨɪɢɬɦɚ�ɧɚ����ɦ ɲɚɝɟ ɢɬɟɪɚɰɢɢ ɪɚɫɱɟɬ�

ɛɵɥ�ɨɫɬɚɧɨɜɥɟɧ� ɜɜɢɞɭ�ɧɚɪɭɲɟɧɢɹ�ɨɝɪɚɧɢɱɟɧɢɹ�ɩɨ�ɧɚɩɪɹɠɟɧɢɸ�ɜ� ɭɡɥɟ�ʋ ���ɉɪɢ�

ɷɬɨɦ ɩɨɥɭɱɟɧ� ɪɟɠɢɦ� ɜ� ɤɨɬɨɪɨɦ�ɞɨɫɬɢɝɧɭɬɨ�ɧɨɜɨɟ� ɡɧɚɱɟɧɢɟ� ɫɚɥɶɞɨ�ɩɟɪɟɬɨɤɚ� ɚɤ�

ɬɢɜɧɨɣ� ɦɨɳɧɨɫɬɢ� ɜ� ɫɟɱɟɧɢɢ� ɪɚɜɧɨɟ� ������� ɫɚɥɶɞɨ3 Ɇȼɬ�� ������ ɬɪN ��

��������  8 ɤȼ� Ɉɛɴɟɦ� ɩɨɬɟɧɰɢɚɥɶɧɨ� ɧɟ� ɨɬɤɥɸɱɟɧɧɨɣ� ɧɚɝɪɭɡɤɢ� ɫɨɫɬɚɜɢɥ�

��������������������  � ɇɈɇ3 Ɇȼɬ�� ɉɚɪɚɦɟɬɪɵ ɪɟɠɢɦɚ ɛɭɞɭɬ� ɫɥɟɞɭɸɳɢɦɢ�

�ɬɚɛɥɢɰɵ��������������������

Ɍɚɛɥɢɰɚ����� ± Ⱦɚɧɧɵɟ�ɭɡɥɨɜ ɩɨɫɥɟ����ɝɨ ɲɚɝɚ�ɢɬɟɪɚɰɢɢ

ʋ 3Ƚ��Ɇȼɬ 4Ƚ��ɆȼȺɪ 8ɡɞ��ɤȼ 3ɇ��Ɇȼɬ 4ɇ��ɆȼȺɪ G��ɪɚɞ 8��ɤȼ
� ± ± ± ��� �� ������� ��������
� ����� ����� ± ± ± ������� �������
� ± ± ± ������� ������� ������� ��������
� ± ������� ������� ��� ± ������� �������
� ± ± ± ± ± ������� ��������
� ������� ������ ��� ± ± � ���

Ɍɚɛɥɢɰɚ����� ± Ɍɨɤɢ�ɷɥɟɦɟɧɬɨɜ�ɫɯɟɦɵ�ɩɨɫɥɟ����ɝɨ ɲɚɝɚ�ɢɬɟɪɚɰɢɢ

ʋ � � � � � �
� � ������ ������ ������ ������ �
� ������ � ������ ������ � �
� ������ ������ � � � �
� ������ ������ � � � �
� ������ � � � � ������
� � � � � ������ �

Ɍɚɛɥɢɰɚ����� ± ɉɟɪɟɬɨɤɢ�ɚɤɬɢɜɧɨɣ�ɦɨɳɧɨɫɬɢ�ɜ�ɷɥɟɦɟɧɬɚɯ�ɫɯɟɦɵ�ɩɨɫɥɟ����ɝɨ ɲɚɝɚ�
ɢɬɟɪɚɰɢɢ

ʋ � � � � � �
� � ������� �������� ������� ��������� �
� �������� � ������� �������� � �
� ��������� �������� � � � �
� �������� ��������� � � � �
� �������� � � � � ���������
� � � � � �������� �

ɉɪɢ�ɪɚɫɲɢɪɟɧɢɢ�ɝɪɚɧɢɰ�ɫɧɢɠɟɧɢɹ�ɧɚɩɪɹɠɟɧɢɹ ɞɨ� ��PLQ  8 ɤȼ�ɛɵɥ�ɩɨɥɭɱɟɧ�

ɫɥɟɞɭɸɳɢɣ�ɪɟɠɢɦ �ɬɚɛɥɢɰɚ ������



���

Ɍɚɛɥɢɰɚ����� ± Ⱦɚɧɧɵɟ�ɭɡɥɨɜ ɩɨɫɥɟ ����ɝɨ ɲɚɝɚ�ɢɬɟɪɚɰɢɢ

ʋ 3Ƚ��Ɇȼɬ 4Ƚ��ɆȼȺɪ 8ɡɞ��ɤȼ 3ɇ��Ɇȼɬ 4ɇ��ɆȼȺɪ G��ɪɚɞ 8��ɤȼ
� ± ± ± ��� �� ������� ��������
� ����� ����� ± ± ± ������� ��������
� ± ± ± ������� ������ ������� ��������
� ± ������ ������� ��� ± ������� �������
� ± ± ± ± ± ������� ��������
� ������� ������ ��� ± ± � ���

Ⱥ� ɬɚɤɠɟ� ɞɨɫɬɢɝɧɭɬɵ ɫɥɟɞɭɸɳɢɟ� ɡɧɚɱɟɧɢɹ� ɤɨɧɬɪɨɥɢɪɭɟɦɵɯ� ɩɚɪɚɦɟɬɪɨɜ

�ɬɚɛɥɢɰɵ �������������

Ɍɚɛɥɢɰɚ����� ± Ɍɨɤɢ�ɷɥɟɦɟɧɬɨɜ�ɫɯɟɦɵ ɩɨɫɥɟ ����ɝɨ ɲɚɝɚ�ɢɬɟɪɚɰɢɢ

ʋ � � � � � �
� � ������ ������ ������ ������ �
� ������ � ������ ������ � �
� ������ ������ � � � �
� ������ ������ � � � �
� ������ � � � � ������
� � � � � ������ �

Ɍɚɛɥɢɰɚ����� ± ɉɟɪɟɬɨɤɢ�ɚɤɬɢɜɧɨɣ�ɦɨɳɧɨɫɬɢ�ɷɥɟɦɟɧɬɨɜ�ɫɯɟɦɵ�ɩɨɫɥɟ�����ɝɨ ɲɚɝɚ�
ɢɬɟɪɚɰɢɢ

ʋ � � � � � �
� � ������ �������� ������� ��������� �
� �������� � ������� �������� � �
� �������� ������� � � � �
� �������� ��������� � � � �
� �������� � � � � ���������
� � � � � �������� �

ȼ�ɞɚɧɧɨɦ�ɫɥɭɱɚɟ�ɪɚɫɱɟɬ�ɡɚɤɚɧɱɢɜɚɟɬɫɹ�ɧɚ�����ɦ ɲɚɝɟ�ɢɬɟɪɚɰɢɢ�ɜ�ɪɟɡɭɥɶɬɚɬɟ�

ɞɨɫɬɢɠɟɧɢɹ� ɩɪɟɞɟɥɚ� ɪɟɝɭɥɢɪɨɜɚɧɢɹ� ɬɪɚɧɫɮɨɪɦɚɬɨɪɚ�� ɩɪɢ� ɷɬɨɦ� ɩɨɥɭɱɟɧ� ɪɟɠɢɦ��

ɜ ɤɨɬɨɪɨɦ� ���� ɬɪN �� ��������  8 ɤȼ�� ��������������������  � ɇɈɇ3 Ɇȼɬ� Ƚɪɚ�

ɮɢɱɟɫɤɢ ɪɟɡɭɥɶɬɚɬɵ�ɪɚɫɱɟɬɨɜ�ɩɪɟɞɫɬɚɜɥɟɧɵ�ɧɚ�ɪɢɫɭɧɤɟ ����



���

Ɋɢɫɭɧɨɤ �����ȼɢɡɭɚɥɢɡɚɰɢɹ�ɪɚɫɱɟɬɨɜ

Ⱦɥɹ� ɩɪɨɜɟɪɤɢ� ɩɨɥɭɱɟɧɧɵɯ� ɪɟɡɭɥɶɬɚɬɨɜ� ɜ� ɩɪɨɝɪɚɦɦɧɨɦ� ɤɨɦɩɥɟɤɫɟ�

5DVWU:LQ ����ɩɪɨɢɡɜɟɞɟɧ�ɪɚɫɱɟɬ�ɷɥɟɤɬɪɢɱɟɫɤɢɯ�ɪɟɠɢɦɨɜ�ɞɥɹ�ɪɚɫɫɦɚɬɪɢɜɚɟɦɨɣ�ɦɨ�

ɞɟɥɢ�ɷɧɟɪɝɨɭɡɥɚ��ɉɨɥɭɱɟɧɵ�ɫɥɟɞɭɸɳɢɟ�ɪɟɡɭɥɶɬɚɬɵ�

Ⱦɥɹ� ɢɫɯɨɞɧɵɯ� ɭɫɥɨɜɢɣ�ɩɪɢ� � ɬɪN ɢ� ����  8 ɤȼ� ɡɧɚɱɟɧɢɟ� ɫɚɥɶɞɨ�ɩɟɪɟɬɨɤɚ�

ɫɨɫɬɚɜɥɹɟɬ ������� ɫɚɥɶɞɨ3 Ɇȼɬ �ɬɚɛɥɢɰɵ��������������������

Ɍɚɛɥɢɰɚ����� ± Ⱦɚɧɧɵɟ�ɭɡɥɨɜ�ɜ�ɢɫɯɨɞɧɨɦ�ɪɟɠɢɦɟ

ʋ 3Ƚ��Ɇȼɬ 4Ƚ��ɆȼȺɪ 8ɡɞ��ɤȼ 3ɇ��Ɇȼɬ 4ɇ��ɆȼȺɪ G��ɪɚɞ 8��ɤȼ
� ± ± ± ��� �� ������ ������
� ����� ����� ± ± ± ������ ������
� ± ± ± ������� ������� ������ ������
� ± ����� ����� ��� ± ������ ������
� ± ± ± ± ± ������ �����
� ����� ���� ����� ± ± ��� �����
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���
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���
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���

Ɍɚɛɥɢɰɚ����� ± Ɍɨɤɢ�ɷɥɟɦɟɧɬɨɜ�ɫɯɟɦɵ�ɜ�ɢɫɯɨɞɧɨɦ�ɪɟɠɢɦɟ

ʋ � � � � � �
� ± ����� ����� ����� ����� �
� ����� ± ����� ����� � �
� ����� ����� ± � � �
� ����� ����� ± ± � �
� ����� � � � ± �����
� � � � � ����� ±

Ɍɚɛɥɢɰɚ ���� ± ɉɟɪɟɬɨɤɢ�ɚɤɬɢɜɧɨɣ�ɦɨɳɧɨɫɬɢ�ɷɥɟɦɟɧɬɨɜ�ɫɯɟɦɵ�ɜ�ɢɫɯɨɞɧɨɦ�ɪɟɠɢɦɟ

ʋ � � � � � �
� ± ������ ������� ������ ������� �
� ������ ± ������ ������� � �
� ������� ������ ± � � �
� ������ ������� � ± � �
� ������� � � � ± �������
� � � � � ������� ±

ȼ�ɭɫɬɚɧɨɜɢɜɲɟɦɫɹ ɪɟɠɢɦɟ ɩɪɢ� ������ ɬɪN �� ��������  8 ɤȼ ɡɧɚɱɟɧɢɟ�ɫɚɥɶ�

ɞɨ�ɩɟɪɟɬɨɤɚ�ɪɚɜɧɨ� ������� ɫɚɥɶɞɨ3 Ɇȼɬ��ɬɚɛɥɢɰɵ�������������������

Ɍɚɛɥɢɰɚ����� ± Ⱦɚɧɧɵɟ�ɭɡɥɨɜ�ɜ�ɭɫɬɚɧɨɜɢɜɲɟɦɫɹ�ɪɟɠɢɦɟ

ʋ 3Ƚ��Ɇȼɬ 4Ƚ��ɆȼȺɪ 8ɡɞ��ɤȼ 3ɇ��Ɇȼɬ 4ɇ��ɆȼȺɪ G��ɪɚɞ 8��ɤȼ
� ± ± ± ��� �� ������ ������
� ����� ����� ± ± ± ������ ������
� ± ± ± ������� ������ ������ ������
� ± ����� ������ ��� ± ������ ������
� ± ± ± ± ± ������ �����
� ��� ���� ����� ± ± ������ �����

Ɍɚɛɥɢɰɚ����� ± Ɍɨɤɢ�ɷɥɟɦɟɧɬɨɜ�ɫɯɟɦɵ�ɜ�ɭɫɬɚɧɨɜɢɜɲɟɦɫɹ�ɪɟɠɢɦɟ

ʋ � � � � � �
� ± ����� ����� ����� ����� �
� ����� ± ����� ����� � �
� ����� ����� ± � � �
� ����� ����� � ± � �
� ����� � � � ± �����
� � � � � ����� ±



���

Ɍɚɛɥɢɰɚ����� ± ɉɟɪɟɬɨɤɢ�ɚɤɬɢɜɧɨɣ�ɦɨɳɧɨɫɬɢ�ɷɥɟɦɟɧɬɨɜ�ɫɯɟɦɵ�ɜ�ɭɫɬɚɧɨɜɢɜɲɟɦɫɹ�ɪɟɠɢɦɟ

ʋ � � � � � �
� ± ������ ������� ������ ������� �
� ������ ± ������ ������� � �
� ������� ������ ± � � �
� ������ ������� � ± � �
� ������ � � � ± ������
� � � � � ������� ±

ɉɪɢ� ɪɚɫɲɢɪɟɧɢɢ� ɝɪɚɧɢɰ� ɫɧɢɠɟɧɢɹ� ɧɚɩɪɹɠɟɧɢɹ� ɞɨ� ��PLQ  8 ɤȼ ɩɪɢ�

���� ɬɪN �� ��������  8 ɤȼ� ɛɵɥ� ɩɨɥɭɱɟɧ� ɫɥɟɞɭɸɳɢɣ� ɪɟɠɢɦ �ɬɚɛɥɢɰɵ ������ ������

������

Ɍɚɛɥɢɰɚ����� ± Ⱦɚɧɧɵɟ�ɭɡɥɨɜ�ɜ�ɭɫɬɚɧɨɜɢɜɲɟɦɫɹ�ɪɟɠɢɦɟ

ʋ 3Ƚ��Ɇȼɬ 4Ƚ��ɆȼȺɪ 8ɡɞ��ɤȼ 3ɇ��Ɇȼɬ 4ɇ��ɆȼȺɪ G��ɪɚɞ 8��ɤȼ
� ± ± ± ��� �� ������ ������
� ����� ����� ± ± ± ������ ������
� ± ± ± ������� ���� ������ ������
� ± ������� ������ ��� ± ������ ������
� ± ± ± ± ± ������ �����
� ����� ���� ��� ± ± ������ �����

Ɍɚɛɥɢɰɚ����� ± Ɍɨɤɢ�ɷɥɟɦɟɧɬɨɜ�ɫɯɟɦɵ�ɜ�ɭɫɬɚɧɨɜɢɜɲɟɦɫɹ�ɪɟɠɢɦɟ

ʋ � � � � � �
� ± ����� ����� ����� ����� �
� ����� ± ���� ����� � �
� ����� ����� ± � �
� ����� ���� � ± � �
� ����� � � � ± �����
� � � � � ����� ±

Ɍɚɛɥɢɰɚ����� ± ɉɟɪɟɬɨɤɢ�ɚɤɬɢɜɧɨɣ�ɦɨɳɧɨɫɬɢ�ɷɥɟɦɟɧɬɨɜ�ɫɯɟɦɵ�ɜ�ɭɫɬɚɧɨɜɢɜɲɟɦɫɹ�ɪɟɠɢɦɟ

ʋ � � � � � �
� ± ����� ������� ������ ������� �
� ������ ± ������ ������� � �
� ������� ������ ± � � �
� ������ ������� � ± � �
� ������� � � � ± �������
� � � � � ������� ±

ȼ� ɷɬɨɦ� ɫɥɭɱɚɟ� ɡɧɚɱɟɧɢɟ� ɫɚɥɶɞɨ�ɩɟɪɟɬɨɤɚ� ɚɤɬɢɜɧɨɣ� ɦɨɳɧɨɫɬɢ� ɫɨɫɬɚɜɢɥɨ�

�������Ɇȼɬ�



���

Ɍɚɤɢɦ�ɨɛɪɚɡɨɦ��ɩɨ�ɩɨɥɭɱɟɧɧɵɦ�ɜ�ɚɜɬɨɪɫɤɨɣ�ɩɪɨɝɪɚɦɦɟ��ɧɚɩɢɫɚɧɧɨɣ�ɜ�ɫɪɟɞɟ�

0DWKFDG�� ɡɧɚɱɟɧɢɹɦ� ɤɨɷɮɮɢɰɢɟɧɬɚ� ɬɪɚɧɫɮɨɪɦɚɰɢɢ� ɢ� ɧɚɩɪɹɠɟɧɢɹ� ɜ� ɭɡɥɟ� ʋ ��

ɜ ɫɟɪɬɢɮɢɰɢɪɨɜɚɧɧɨɦ� ɩɪɨɝɪɚɦɦɧɨɦ� ɤɨɦɩɥɟɤɫɟ� ɞɥɹ� ɪɚɫɱɟɬɨɜ� ɷɥɟɤɬɪɢɱɟɫɤɢɯ� ɪɟ�

ɠɢɦɨɜ�5DVWU:LQ ����ɛɵɥ�ɞɨɫɬɢɝɧɭɬ�ɬɚɤɨɣ�ɪɟɠɢɦ��ɜ�ɤɨɬɨɪɨɦ�ɩɪɨɢɡɜɨɞɢɬɫɹ�ɫɧɢɠɟ�

ɧɢɟ� ɡɧɚɱɟɧɢɹ ɫɚɥɶɞɨ�ɩɟɪɟɬɨɤɚ� ɚɤɬɢɜɧɨɣ� ɦɨɳɧɨɫɬɢ� ɫ� ������� ɫɚɥɶɞɨ3 Ɇȼɬ�

ɞɨ ������� ɫɚɥɶɞɨ3 Ɇȼɬ�ɢ� ������� ɫɚɥɶɞɨ3 Ɇȼɬ�ɞɥɹ�ɨɝɪɚɧɢɱɟɧɢɣ�ɩɨ�ɧɚɩɪɹɠɟɧɢɸ

���PLQ  8 ɤȼ�ɢ� ��PLQ  8 ɤȼ�ɫɨɨɬɜɟɬɫɬɜɟɧɧɨ��

Ɉɬɤɥɨɧɟɧɢɹ�ɪɟɡɭɥɶɬɚɬɨɜ�ɪɚɫɱɟɬɚ ɫɚɥɶɞɨ�ɩɟɪɟɬɨɤɚ�ɚɤɬɢɜɧɨɣ�ɦɨɳɧɨɫɬɢ ɫɚɥɶɞɨ3

ɜ ɉɄ�0DWKFDG ɨɬ�ɪɟɡɭɥɶɬɚɬɨɜ�ɪɚɫɱɟɬɚ�ɜ�5DVWU:LQ ����ɫɨɫɬɚɜɥɹɸɬ�
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ɗɬɨ�ɫ ɭɱɟɬɨɦ�ɩɨɝɪɟɲɧɨɫɬɟɣ ɩɨɞɬɜɟɪɠɞɚɟɬ�ɩɪɚɜɢɥɶɧɨɫɬɶ�ɩɪɨɢɡɜɨɞɢɦɵɯ�ɪɚɫ�

ɱɟɬɨɜ�ɢ�ɪɚɛɨɬɨɫɩɨɫɨɛɧɨɫɬɶ�ɪɚɡɪɚɛɨɬɚɧɧɨɣ�ɦɟɬɨɞɢɤɢ��

���� Ɋɚɡɪɚɛɨɬɤɚ ɦɟɬɨɞɢɤɢ�ɩɪɟɞɨɬɜɪɚɳɟɧɢɹ�ɪɚɡɜɢɬɢɹ�ɢ�ɥɢɤɜɢɞɚɰɢɢ�

ɩɪɟɜɵɲɟɧɢɹ�ɦɚɤɫɢɦɚɥɶɧɨ ɞɨɩɭɫɬɢɦɨɝɨ�ɩɟɪɟɬɨɤɚ�ɚɤɬɢɜɧɨɣ�ɦɨɳɧɨɫɬɢ�

ɜ ɤɨɧɬɪɨɥɢɪɭɟɦɨɦ�ɫɟɱɟɧɢɢ

Ⱦɥɹ�ɜɵɩɨɥɧɟɧɢɹ�ɪɚɫɱɟɬɨɜ�ɧɚ�ɦɨɞɟɥɢ�ɱɚɫɬɢ�ɋɚɦɚɪɫɤɨɣ�ɷɧɟɪɝɨɫɢɫɬɟɦɵ ɛɵɥɚ�

ɩɪɨɢɡɜɟɞɟɧɚ�ɚɞɚɩɬɚɰɢɹ�ɪɚɡɪɚɛɨɬɚɧɧɨɣ�ɦɟɬɨɞɢɤɢ�

ȼ� ɩɪɨɰɟɫɫɟ� ɚɞɚɩɬɚɰɢɢ�ɦɟɬɨɞɢɤɢ� ɛɵɥ� ɭɱɬɟɧ� ɪɹɞ� ɧɨɜɵɯ� ɚɫɩɟɤɬɨɜ�� ɤɨɬɨɪɵɟ�

ɨɤɚɡɵɜɚɸɬ�ɫɟɪɶɟɡɧɨɟ�ɜɥɢɹɧɢɟ�ɧɚ�ɫɬɪɚɬɟɝɢɸ�ɭɩɪɚɜɥɟɧɢɹ ɷɥɟɤɬɪɢɱɟɫɤɢɦ�ɪɟɠɢɦɨɦ��

Ɉɞɧɢɦ� ɢɡ� ɬɚɤɢɯ� ɚɫɩɟɤɬɨɜ� ɹɜɥɹɟɬɫɹ� ɬɨ�� ɱɬɨ� ɪɚɜɧɨɦɟɪɧɨɟ� ɫɧɢɠɟɧɢɟ� ɧɚɩɪɹɠɟɧɢɹ�

ɜɨ ɜɫɟɣ� ɷɧɟɪɝɨɫɢɫɬɟɦɟ� ɹɜɥɹɟɬɫɹ� ɬɪɭɞɧɨ� ɨɫɭɳɟɫɬɜɢɦɨɣ� ɡɚɞɚɱɟɣ�� ɉɪɢ� ɢɡɦɟɧɟɧɢɢ�

ɧɚɩɪɹɠɟɧɢɹ�ɜ�ɭɡɥɚɯ�ɪɟɝɭɥɹɬɨɪɚɯ ɷɧɟɪɝɨɫɢɫɬɟɦɵ�ɷɮɮɟɤɬ�ɞɟɣɫɬɜɢɹ�ɪɚɫɩɪɨɫɬɪɚɧɹ�

ɟɬɫɹ�ɧɟɪɚɜɧɨɦɟɪɧɨ� ɢ�ɱɟɦ�ɞɚɥɶɲɟ�ɧɚɯɨɞɢɬɫɹ�ɭɡɟɥ�ɨɬ�ɭɡɥɚ�ɪɟɝɭɥɹɬɨɪɚ��ɬɟɦ�ɦɟɧɶɲɟ�

ɫɬɟɩɟɧɶ�ɜɥɢɹɧɢɹ�ɧɚɩɪɹɠɟɧɢɹ�ɜ�ɭɡɥɟ�ɪɟɝɭɥɹɬɨɪɟ ɧɚ�ɪɟɠɢɦ�ɪɚɛɨɬɵ�ɪɚɫɫɦɚɬɪɢɜɚɟ�

ɦɨɝɨ�ɭɡɥɚ��ɉɪɢ�ɢɫɫɥɟɞɨɜɚɧɢɢ�ɜɨɩɪɨɫɚ�ɭɱɟɬɚ�Ɋɗɇ�ɜ�ɪɚɫɱɟɬɚɯ�ɷɥɟɤɬɪɨɷɧɟɪɝɟɬɢɱɟ�



���

ɫɤɢɯ�ɪɟɠɢɦɨɜ ɜɨɡɧɢɤɚɟɬ�ɫɭɳɟɫɬɜɟɧɧɚɹ�ɩɨɝɪɟɲɧɨɫɬɶ�ɦɟɠɞɭ�ɫɪɟɞɧɢɦ�ɧɚɩɪɹɠɟɧɢ�

ɟɦ�ɜ ɷɧɟɪɝɨɫɢɫɬɟɦɟ�ɢ�ɩɪɨɹɜɥɹɸɳɢɦɫɹ�Ɋɗɇ��Ʉɚɤ�ɢɡɜɟɫɬɧɨ��Ɋɗ�ɤɨɦɩɥɟɤɫɧɨɝɨ�ɭɡɥɚ�

ɧɚɝɪɭɡɤɢ� ɫɨɫɬɨɢɬ�ɢɡ� ɫɭɦɦɵ�Ɋɗ� ɨɬɞɟɥɶɧɵɯ� ɷɥɟɤɬɪɨɩɪɢɟɦɧɢɤɨɜ�� ɜɯɨɞɹɳɢɯ� ɜ� ɫɨ�

ɫɬɚɜ�ɭɡɥɚ��ɉɨ�ɞɚɧɧɨɣ�ɚɧɚɥɨɝɢɢ�Ɋɗ�ɷɧɟɪɝɨɫɢɫɬɟɦɵ�ɫɨɫɬɨɢɬ�ɢɡ�ɫɭɦɦɵ�Ɋɗ�ɨɬɞɟɥɶ�

ɧɵɯ�ɟɟ�ɭɡɥɨɜ��Ɉɞɧɚɤɨ�ɟɫɥɢ�ɪɚɫɫɱɢɬɚɬɶ�ɫɪɟɞɧɟɟ�ɡɧɚɱɟɧɢɟ�ɧɚɩɪɹɠɟɧɢɹ�ɜ�ɷɧɟɪɝɨɫɢ�

ɫɬɟɦɟ�ɤɚɤ�ɫɪɟɞɧɟɟ�ɚɪɢɮɦɟɬɢɱɟɫɤɨɟ��ɬɨ�ɜɵɫɱɢɬɚɧɧɵɣ�Ɋɗ�ɩɨ�ɞɚɧɧɨɦɭ�ɧɚɩɪɹɠɟɧɢɸ�

ɛɭɞɟɬ�ɨɛɥɚɞɚɬɶ�ɫɟɪɶɟɡɧɵɦɢ�ɩɨɝɪɟɲɧɨɫɬɹɦɢ��ɗɬɨ�ɨɛɴɹɫɧɹɟɬɫɹ�ɬɟɦ��ɱɬɨ�ɞɚɠɟ�ɩɪɢ�

ɢɫɩɨɥɶɡɨɜɚɧɢɢ� ɨɞɢɧɚɤɨɜɵɯ� ɤɨɷɮɮɢɰɢɟɧɬɨɜ� ɩɨɥɢɧɨɦɨɜ� ɋɏɇ� ɞɥɹ� ɪɚɡɧɵɯ� ɭɡɥɨɜ�

ɧɚɝɪɭɡɤɢ�ɫɬɟɩɟɧɶ�ɜɥɢɹɧɢɹ�ɤɨɧɤɪɟɬɧɨɝɨ�ɭɡɥɚ�ɧɚ�ɫɨɡɞɚɧɢɟ�ɨɛɳɟɝɨ�Ɋɗ�ɧɚɝɪɭɡɤɢ�ɞɥɹ�

ɷɧɟɪɝɨɫɢɫɬɟɦɵ�ɛɭɞɟɬ�ɨɬɥɢɱɚɬɶɫɹ��Ⱦɚɧɧɨɟ�ɪɚɡɥɢɱɢɟ�ɨɛɭɫɥɚɜɥɢɜɚɟɬɫɹ�ɧɟɨɞɧɨɪɨɞ�

ɧɨɣ�ɧɨɦɢɧɚɥɶɧɨɣ�ɦɨɳɧɨɫɬɶɸ�ɭɡɥɨɜ�ɧɚɝɪɭɡɤɢ��ɑɟɦ�ɛɨɥɶɲɟ�ɭɫɬɚɧɨɜɥɟɧɧɚɹ�ɦɨɳ�

ɧɨɫɬɶ�ɭɡɥɚ��ɬɟɦ�ɛɨɥɶɲɟɟ�ɜɥɢɹɧɢɟ�ɛɭɞɟɬ�ɨɤɚɡɵɜɚɬɶ�ɞɚɧɧɵɣ�ɭɡɟɥ�ɧɚ�ɮɨɪɦɢɪɨɜɚɧɢɟ�

ɨɛɳɟɝɨ�Ɋɗɇ�ɪɚɫɫɦɚɬɪɢɜɚɟɦɨɣ�ɱɚɫɬɢ�ɷɧɟɪɝɨɫɢɫɬɟɦɵ��ɉɨɷɬɨɦɭ ɞɥɹ�ɪɚɫɱɟɬɚ�ɨɛɳɟ�

ɝɨ�Ɋɗɇ�ɧɟɨɛɯɨɞɢɦɨ�ɜɜɟɫɬɢ�ɞɨɩɨɥɧɢɬɟɥɶɧɵɣ�ɤɨɷɮɮɢɰɢɟɧɬ��ɨɬɪɚɠɚɸɳɢɣ�ɫɬɟɩɟɧɶ�

ɜɥɢɹɧɢɹ�ɤɚɠɞɨɝɨ�ɭɡɥɚ��ɤɨɷɮɮɢɰɢɟɧɬ�ɭɱɚɫɬɢɹ�ɭɡɥɚ�ɧɚɝɪɭɡɤɢ�ɜ�ɮɨɪɦɢɪɨɜɚɧɢɢ�ɨɛ�

ɳɟɝɨ� Ɋɗɇ� ɩɨ ɧɚɩɪɹɠɟɧɢɸ� ɞɥɹ� ɚɤɬɢɜɧɨɣ�ɦɨɳɧɨɫɬɢ� ɞɥɹ� ɪɚɫɫɦɚɬɪɢɜɚɟɦɨɣ� ɱɚɫɬɢ�

ɷɧɟɪɝɨɫɢɫɬɟɦɵ�

Ⱥɞɚɩɬɢɪɨɜɚɧɧɚɹ ɦɟɬɨɞɢɤɚ ɜɜɨɞɚ� ɫɚɥɶɞɨ�ɩɟɪɟɬɨɤɚ� ɚɤɬɢɜɧɨɣ� ɦɨɳɧɨɫɬɢ�

ɜ ɤɨɧɬɪɨɥɢɪɭɟɦɨɦ� ɫɟɱɟɧɢɢ� ɜ� ɨɛɥɚɫɬɶ� ɞɨɩɭɫɬɢɦɵɯ� ɡɧɚɱɟɧɢɣ ɩɪɢɦɟɬ� ɫɥɟɞɭɸɳɢɣ�

ɜɢɞ�

�� Ɉɩɪɟɞɟɥɹɟɬɫɹ� ɧɟɨɛɯɨɞɢɦɨɟ� ɫɧɢɠɟɧɢɟ� ɫɚɥɶɞɨ�ɩɟɪɟɬɨɤɚ� ɚɤɬɢɜɧɨɣ�

ɦɨɳɧɨɫɬɢ�ɜ�ɤɨɧɬɪɨɥɢɪɭɟɦɨɦ�ɫɟɱɟɧɢɢ��

ɆȾɉɭɫɬɫɚɥɶɞɨɫɚɥɶɞɨ 333 � ' B � ������

ɝɞɟ� 3ɫɚɥɶɞɨBɭɫɬ ± ɫɚɥɶɞɨ�ɩɟɪɟɬɨɤ� ɚɤɬɢɜɧɨɣ� ɦɨɳɧɨɫɬɢ� ɜ� ɭɫɬɚɧɨɜɢɜɲɟɦɫɹ� ɪɟɠɢɦɟ�

3ɆȾɉ ± ɡɧɚɱɟɧɢɟ� ɦɚɤɫɢɦɚɥɶɧɨ� ɞɨɩɭɫɬɢɦɨɝɨ� ɩɟɪɟɬɨɤɚ� ɚɤɬɢɜɧɨɣ� ɦɨɳɧɨɫɬɢ�

ɜ ɤɨɧɬɪɨɥɢɪɭɟɦɨɦ�ɫɟɱɟɧɢɢ�

�� Ɉɩɪɟɞɟɥɹɟɬɫɹ� ɨɛɳɚɹ� ɋɏɇ� ɪɚɫɫɦɚɬɪɢɜɚɟɦɨɣ� ɱɚɫɬɢ� ɷɧɟɪɝɨɫɢɫɬɟɦɵ�

ɩɨ ɪɚɫɱɟɬɧɵɦ�ɋɏɇ�ɢ�ɭɫɬɚɧɨɜɥɟɧɧɨɣ�ɦɨɳɧɨɫɬɢ�ɤɚɠɞɨɝɨ�ɭɡɥɚ��
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ɝɞɟ� 3ɗɗɋ�8�� ± ɩɨɬɪɟɛɥɹɟɦɚɹ� ɷɧɟɪɝɨɫɢɫɬɟɦɨɣ� ɚɤɬɢɜɧɚɹ� ɦɨɳɧɨɫɬɶ�

ɜ ɭɫɬɚɧɨɜɢɜɲɟɦɫɹ�ɪɟɠɢɦɟ�ɫ�ɭɱɟɬɨɦ�ɋɏɇ� 3ɧɨɦBɗɗɋ�± ɧɨɦɢɧɚɥɶɧɚɹ�ɚɤɬɢɜɧɚɹ�ɦɨɳ�

ɧɨɫɬɶ� ɷɧɟɪɝɨɫɢɫɬɟɦɵ� D�� D�� D� ± ɤɨɷɮɮɢɰɢɟɧɬɵ� ɨɬɪɚɠɚɸɳɢɟ� ɡɚɜɢɫɢɦɨɫɬɶ� ɩɨ�

ɬɪɟɛɥɹɟɦɨɣ�ɧɚɝɪɭɡɤɨɣ�ɦɨɳɧɨɫɬɢ ɨɬ�ɧɚɩɪɹɠɟɧɢɹ ɜ�ɧɭɥɟɜɨɣ��ɩɟɪɜɨɣ�ɢ�ɜɬɨɪɨɣ�ɫɬɟ�

ɩɟɧɹɯ� ɫɨɨɬɜɟɬɫɬɜɟɧɧɨ� 83
ɫɪBɗɗɋ ± ɭɫɥɨɜɧɨɟ� ɫɪɟɞɧɟɟ� ɧɚɩɪɹɠɟɧɢɟ� ɜ ɷɧɟɪɝɨɫɢɫɬɟɦɟ�

83
ɫɪ�ɧɨɦBɗɗɋ ± ɧɨɦɢɧɚɥɶɧɨɟ�ɭɫɥɨɜɧɨɟ�ɫɪɟɞɧɟɟ�ɧɚɩɪɹɠɟɧɢɟ�ɜ ɷɧɟɪɝɨɫɢɫɬɟɦɟ� Q ± ɧɨ�

ɦɟɪ� ɭɡɥɚ� ɧɚɝɪɭɡɤɢ� N3BQ ± ɤɨɷɮɮɢɰɢɟɧɬ� ɭɱɚɫɬɢɹ� ɭɡɥɚ� ɧɚɝɪɭɡɤɢ� ɜ� ɮɨɪɦɢɪɨɜɚɧɢɢ�

ɨɛɳɟɝɨ� Ɋɗɇɇ�ɞɥɹ� ɚɤɬɢɜɧɨɣ�ɦɨɳɧɨɫɬɢ� ɞɥɹ� ɪɚɫɫɦɚɬɪɢɜɚɟɦɨɣ� ɱɚɫɬɢ� ɷɧɟɪɝɨɫɢɫɬɟ�

ɦɵ� ɨɩɪɟɞɟɥɹɟɦɵɣ�ɩɨ ɫɥɟɞɭɸɳɟɣ�ɮɨɪɦɭɥɟ�
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ɝɞɟ�3Q�8� ± ɚɤɬɢɜɧɚɹ�ɦɨɳɧɨɫɬɶ�ɭɡɥɚ�Q ɫ�ɭɱɟɬɨɦ�ɋɏɇ�

ɉɪɢ� ɷɬɨɦ� ɫɭɦɦɚɪɧɚɹ� ɚɤɬɢɜɧɚɹ� ɦɨɳɧɨɫɬɶ� ɷɧɟɪɝɨɫɢɫɬɟɦɵ� ɢ� Ɋɗɇɇ ɜ� ɨ�ɟ��

ɨɩɪɟɞɟɥɹɟɬɫɹ�ɫɥɟɞɭɸɳɢɦ�ɨɛɪɚɡɨɦ�
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Ɍɨɝɞɚ�ɮɨɪɦɭɥɚ��������ɩɪɢɦɟɬ ɫɥɟɞɭɸɳɢɣ�ɜɢɞ�
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�� ɉɨ� ɨɛɳɟɣ� ɋɏɇ� ɪɚɫɫɱɢɬɵɜɚɟɬɫɹ� ɬɚɛɥɢɰɚ� ɡɚɜɢɫɢɦɨɫɬɢ� ɦɨɳɧɨɫɬɢ�

ɷɧɟɪɝɨɫɢɫɬɟɦɵ�ɨɬ�ɡɧɚɱɟɧɢɹ�ɧɚɩɪɹɠɟɧɢɹ�ɜ�ɧɟɣ �ɬɚɛɥɢɰɚ �������



���

Ɍɚɛɥɢɰɚ������± ɋɩɪɚɜɨɱɧɚɹ�ɬɚɛɥɢɰɚ

8��ɤȼ 8��� 3ɗɗɋ�8���Ɇȼɬ 3ɗɗɋ�8����

�� Ɋɚɫɫɱɢɬɵɜɚɟɬɫɹ� ɭɫɥɨɜɧɨɟ� ɫɪɟɞɧɟɟ� ɧɚɩɪɹɠɟɧɢɟ� ɪɚɫɫɦɚɬɪɢɜɚɟɦɨɣ� ɱɚɫɬɢ�

ɷɧɟɪɝɨɫɢɫɬɟɦɵ�ɩɨ�ɮɨɪɦɭɥɟ��������ɫ ɢɫɩɨɥɶɡɨɜɚɧɢɟɦ�ɞɚɧɧɵɯ�ɨ�ɧɚɩɪɹɠɟɧɢɢ�ɭɡɥɨɜ�

ɧɚɝɪɭɡɤɢ�ɢɡ�ɨɩɟɪɚɬɢɜɧɨ�ɢɧɮɨɪɦɚɰɢɨɧɧɨɝɨ�ɤɨɦɩɥɟɤɫɚ��ɈɂɄ��

QQ333
3

ɗɗɋɫɪ 8N8N8N8 ������ B��B��BB ��� � ������

ɂɫɩɨɥɶɡɭɹ�ɞɚɧɧɵɣ�ɤɨɷɮɮɢɰɢɟɧɬ� ɦɨɠɧɨ�ɧɚɣɬɢ�ɭɫɥɨɜɧɨɟ�ɫɪɟɞɧɟɟ�ɧɚɩɪɹɠɟ�

ɧɢɟ��ɍɋɇ��ɷɧɟɪɝɨɫɢɫɬɟɦɵ 83
ɫɪBɗɗɋ��ɨɬɥɢɱɚɸɳɟɟɫɹ�ɬɟɦ��ɱɬɨ�ɨɧɨ�ɩɨɡɜɨɥɹɟɬ�ɭɱɢɬɵ�

ɜɚɬɶ�Ɋɗɇɇ�ɩɪɢ�ɩɪɨɝɧɨɡɢɪɨɜɚɧɢɢ�ɩɨɬɪɟɛɥɟɧɢɹ�ɦɨɳɧɨɫɬɢ�ɧɚɝɪɭɡɤɢ�ɜ�ɪɚɦɤɚɯ�ɪɟ�

ɲɟɧɢɹ�ɡɚɞɚɱ�ɨɩɟɪɚɬɢɜɧɨɝɨ�ɭɩɪɚɜɥɟɧɢɹ�ɷɥɟɤɬɪɢɱɟɫɤɢɦɢ�ɪɟɠɢɦɚɦɢ��ɍɋɇ�ɡɚɜɢɫɢɬ�

ɨɬ ɪɚɫɱɟɬɧɨɝɨ�ɧɚɩɪɹɠɟɧɢɹ�8Q ɤɨɧɬɪɨɥɶɧɵɯ�ɩɭɧɤɬɨɜ� ɭɱɚɫɬɜɭɸɳɢɯ�ɜ�ɪɟɝɭɥɢɪɨɜɚ�

ɧɢɢ��ɢɯ�ɧɨɦɢɧɚɥɶɧɨɣ�ɦɨɳɧɨɫɬɢ��ɚɤɬɢɜɧɨɣ��3ɧɨɦBQ ɢ�ɪɚɫɱɟɬɧɨɣ�ɦɨɳɧɨɫɬɢ��ɚɤɬɢɜ�

ɧɨɣ��3ɭɫɬBQ��ɪɚɫɫɱɢɬɚɧɧɨɣ�ɫ�ɭɱɟɬɨɦ�ɤɨɷɮɮɢɰɢɟɧɬɨɜ�ɩɨɥɢɧɨɦɨɜ�ɋɏɇ��

�� ɉɨ� ɪɟɡɭɥɶɬɚɬɚɦ� ɲɚɝɚ �� ɢ� ɩɨ� ɫɩɪɚɜɨɱɧɨɣ ɬɚɛɥɢɰɟ� �ɫɦ�� ɬɚɛɥɢɰɭ ������

ɨɩɪɟɞɟɥɹɟɬɫɹ�ɬɟɤɭɳɚɹ�ɩɨɬɪɟɛɥɹɟɦɚɹ�ɦɨɳɧɨɫɬɶ�ɜ�ɷɧɟɪɝɨɫɢɫɬɟɦɟ�3ɗɗɋBɭɫɬ��

�� ɂɫɯɨɞɹ� ɢɡ� ɧɟɨɛɯɨɞɢɦɵɯ� ɨɛɴɟɦɨɜ� ɫɧɢɠɟɧɢɹ� ɫɚɥɶɞɨ�ɩɟɪɟɬɨɤɚ� ɚɤɬɢɜɧɨɣ�

ɦɨɳɧɨɫɬɢ� ɜ� ɤɨɧɬɪɨɥɢɪɭɟɦɨɦ� ɫɟɱɟɧɢɢ� ɨɩɪɟɞɟɥɹɟɬɫɹ� ɧɟɨɛɯɨɞɢɦɨɟ� ɡɧɚɱɟɧɢɟ�

ɩɨɬɪɟɛɥɹɟɦɨɣ�ɭɡɥɚɦɢ�ɧɚɝɪɭɡɤɢ�ɚɤɬɢɜɧɨɣ�ɦɨɳɧɨɫɬɢ�

ɫɚɥɶɞɨɭɫɬɗɗɋɡɞɗɗɋ 333 '� BB � ������

ɝɞɟ�3ɗɗɋBɭɫɬ ± ɭɫɬɚɧɨɜɢɜɲɟɟɫɹ� ɡɧɚɱɟɧɢɟ� ɩɨɬɪɟɛɥɹɟɦɨɣ� ɷɧɟɪɝɨɫɢɫɬɟɦɨɣ� ɚɤɬɢɜɧɨɣ�

ɦɨɳɧɨɫɬɢ�

�� ɉɨ� ɫɩɪɚɜɨɱɧɨɣ� ɬɚɛɥɢɰɟ� ɨɩɪɟɞɟɥɹɟɬɫɹ� ɧɟɨɛɯɨɞɢɦɨɟ� ɭɫɥɨɜɧɨɟ� ɫɪɟɞɧɟɟ�

ɡɧɚɱɟɧɢɟ�ɧɚɩɪɹɠɟɧɢɹ�ɜ�ɷɧɟɪɝɨɫɢɫɬɟɦɟ�83
ɫɪ�ɡɞBɗɗɋ��ɩɪɢ�ɤɨɬɨɪɨɦ�ɛɭɞɟɬ�ɞɨɫɬɢɝɚɬɶɫɹ�

ɬɪɟɛɭɟɦɨɟ�ɩɨɬɪɟɛɥɟɧɢɟ�ɚɤɬɢɜɧɨɣ�ɦɨɳɧɨɫɬɢ�ɧɚɝɪɭɡɤɢ�3ɗɗɋBɡɞ��ɨɩɪɟɞɟɥɟɧɧɨɟ�ɧɚ�ɲɚ�

ɝɟ ��

�� ɂɫɯɨɞɹ� ɢɡ� ɩɨɥɭɱɟɧɧɨɝɨ� ɡɧɚɱɟɧɢɹ� ɭɫɥɨɜɧɨɝɨ� ɫɪɟɞɧɟɝɨ� ɧɚɩɪɹɠɟɧɢɹ�

ɷɧɟɪɝɨɫɢɫɬɟɦɵ� 83
ɫɪ�ɡɞBɗɗɋ ɩɪɨɢɡɜɨɞɢɬɫɹ� ɨɩɪɟɞɟɥɟɧɢɟ� ɧɟɨɛɯɨɞɢɦɵɯ� ɡɧɚɱɟɧɢɣ�

ɧɚɩɪɹɠɟɧɢɣ�ɜ ɭɡɥɚɯ�ɪɟɝɭɥɹɬɨɪɚɯ��ɩɪɢ�ɤɨɬɨɪɵɯ�ɞɨɫɬɢɝɚɟɬɫɹ�ɡɚɞɚɧɧɨɟ�83
ɫɪ�ɡɞBɗɗɋ��



���

�� Ɋɚɫɫɱɢɬɵɜɚɟɬɫɹ� ɷɥɟɤɬɪɢɱɟɫɤɢɣ� ɪɟɠɢɦ� ɢ� ɩɪɨɢɡɜɨɞɢɬɫɹ� ɨɰɟɧɤɚ�

ɷɮɮɟɤɬɢɜɧɨɫɬɢ�ɩɨ�ɨɛɴɟɦɭ�ɧɟɨɬɤɥɸɱɟɧɧɨɣ�ɧɚɝɪɭɡɤɢ 3ɇɈɇ�

ɭɫɬɫɚɥɶɞɨɢɫɯɫɚɥɶɞɨɇɈɇ 333 BB � � ������

��� Ɋɟɚɥɢɡɭɸɬɫɹ�ɫɨɨɬɜɟɬɫɬɜɭɸɳɢɟ�ɪɟɠɢɦɧɵɟ�ɦɟɪɨɩɪɢɹɬɢɹ��ɩɨɡɜɨɥɹɸɳɢɟ�

ɩɨɥɭɱɢɬɶ� ɧɟɨɛɯɨɞɢɦɵɟ� ɭɪɨɜɧɢ� ɧɚɩɪɹɠɟɧɢɣ� ɜ� ɭɡɥɚɯ�ɪɟɝɭɥɹɬɨɪɚɯ�� ɤɨɬɨɪɵɟ�

ɩɪɢɜɟɞɭɬ� ɤ� ɧɟɨɛɯɨɞɢɦɨɦɭ� ɢɡɦɟɧɟɧɢɸ� ɩɨɬɪɟɛɥɟɧɢɹ� ɭɡɥɚɦɢ� ɧɚɝɪɭɡɤɢ� ɚɤɬɢɜɧɨɣ�

ɦɨɳɧɨɫɬɢ�

ɉɪɢɦɟɪ�ɪɚɫɱɟɬɚ

Ɋɚɫɱɟɬɵ�ɩɪɨɢɡɜɨɞɹɬɫɹ ɧɚ�ɩɪɢɦɟɪɟ�ɦɨɞɟɥɢ�ɷɧɟɪɝɨɫɢɫɬɟɦɵ�ɫɟɱɟɧɢɹ�ʋ���ɋɚ�

ɦɚɪɫɤɨɣ�ɗɗɋ��Ɇɨɞɟɥɢɪɭɟɬɫɹ�ɫɥɟɞɭɸɳɚɹ�ɚɜɚɪɢɣɧɚɹ�ɫɢɬɭɚɰɢɹ�

Ɉɬɤɥɨɧɟɧɢɹ ɨɬ�ɧɨɪɦɚɥɶɧɨɣ�ɫɯɟɦɵ��ȼɅ�����ɤȼ�����±�����ɄȻɒ ± Ɉɪɥɨɜɫɤɚɹ�

ɜɵɜɟɞɟɧɚ�ɜ�ɪɟɦɨɧɬ��3ɆȾɉ  ���Ɇȼɬ� 3ɫɚɥɶɞɨ ���Ɇȼɬ�

Ⱥɜɚɪɢɣɧɨɟ ɜɨɡɦɭɳɟɧɢɟ��ɨɬɤɥɸɱɟɧɢɟ�ȼɅ�����ɤȼ������±�����Ɋɟɱɧɚɹ����ɇɨ�

ɜɨɟ�ɡɧɚɱɟɧɢɟ�3ɆȾɉ  ����Ɇȼɬ� 3ɫɚɥɶɞɨ �������Ɇȼɬ�

Ɂɚɤɥɚɞɵɜɚɟɦɨɟ ɧɨɪɦɚɬɢɜɧɨɟ� ɜɨɡɦɭɳɟɧɢɟ� ɩɪɢ� ɪɚɫɱɟɬɟ� ɆȾɉ�� ɨɬɤɥɸɱɟɧɢɟ�

ȺɌ�����Ʉɪɚɫɧɨɚɪɦɟɣɫɤɚɹ�ɞɥɹ�ɫɯɟɦɵ�ɫ�ɜɵɜɟɞɟɧɧɵɦɢ�ɜ�ɪɟɦɨɧɬ�ȼɅ�����ɤȼ�ɄȻɒ ±

Ɉɪɥɨɜɫɤɚɹ��ȼɅ�����ɤȼ�Ɋɟɱɧɚɹ���

Ɂɚɞɚɱɚ� ɜɜɟɫɬɢ ɡɧɚɱɟɧɢɟ� ɫɚɥɶɞɨ�ɩɟɪɟɬɨɤɚ� ɚɤɬɢɜɧɨɣ� ɦɨɳɧɨɫɬɢ� 3ɫɚɥɶɞɨ ɜ� ɨɛ�

ɥɚɫɬɶ�ɞɨɩɭɫɬɢɦɵɯ�ɡɧɚɱɟɧɢɣ�ɡɚ�ɫɱɟɬ�Ɋɗɇɇ�

�� Ɉɩɪɟɞɟɥɹɟɬɫɹ� ɧɟɨɛɯɨɞɢɦɵɣ� ɨɛɴɟɦ� ɫɧɢɠɟɧɢɹ� ɫɚɥɶɞɨ�ɩɟɪɟɬɨɤɚ� ɚɤɬɢɜɧɨɣ�

ɦɨɳɧɨɫɬɢ�ɫɟɱɟɧɢɹ�

'3  ������ ± ���  ������Ɇȼɬ� ������

�� Ɉɩɪɟɞɟɥɹɟɬɫɹ�ɋɏɇ�ɷɧɟɪɝɨɫɢɫɬɟɦɵ�

Ⱦɥɹ�ɪɚɫɫɦɚɬɪɢɜɚɟɦɨɣ ɫɯɟɦɵ� ɫɨɜɨɤɭɩɧɚɹ� ɧɨɦɢɧɚɥɶɧɚɹ�ɦɨɳɧɨɫɬɶ� ɭɡɥɨɜ� ɫɨ�

ɫɬɚɜɥɹɟɬ���� Ɇȼɬ��ɚ�ɪɚɫɱɟɬɧɚɹ�ɚɤɬɢɜɧɚɹ�ɦɨɳɧɨɫɬɶ�ɭɡɥɨɜ�ɧɚɝɪɭɡɤɢ ɫ�ɭɱɟɬɨɦ�ɋɏɇ�

ɫɨɫɬɚɜɥɹɟɬ���������Ɇȼɬ �ɬɚɛɥɢɰɚ �������



���

Ɍɚɛɥɢɰɚ����� ± Ⱦɚɧɧɵɟ�ɭɡɥɨɜ�ɜ�ɭɫɬɚɧɨɜɢɜɲɟɦɫɹ�ɪɟɠɢɦɟ

1ɭɡɥɚ ɇɚɡɜɚɧɢɟ 1ɫɯɧ 8ɭ 3ɧɨɦ 3ɪɚɫɱ

���� ɇɤɌɗɐ������ � ����� ����� �������
����� ɑɚɩɚɟɜɫɤɚɹ���� � ������ ���� ������
����� ɇɤɌɗɐ������ � ��� ����� ������
����� Ʉɪɹɠɫɤɚɹ���� � ������ ���� ������
����� Ɍɨɥɟɜɚɹ���� � ������ ���� ������
���� ɇɨɜɨɤɭɣɛɵɲɟɜɫɤɚɹ���� � ������ ���� ������
���� Ɍɨɦɵɥɨɜɫɤɚɹ���� � ������ �� ������
���� Ƚɨɥɨɜɧɚɹ���� � ������ ���� ������
���� Ɉɪɥɨɜɫɤɚɹ���� � ������ ���� ������
���� ɉɪɨɫɜɟɬ���� � ������ �� ������

������ �������

ɋɏɇ�ɞɥɹ ɚɤɬɢɜɧɨɣ�ɦɨɳɧɨɫɬɢ�ɭɡɥɨɜ�ɩɪɟɞɫɬɚɜɥɟɧɵ�ɜ�ɜɢɞɟ�ɩɨɥɢɧɨɦɨɜ�ɜɬɨɪɨɣ�

ɫɬɟɩɟɧɢ��ɮɨɪɦɭɥɚ�ɩɨɥɢɧɨɦɚ��ɫɨ�ɫɥɟɞɭɸɳɢɦɢ�ɤɨɷɮɮɢɰɢɟɧɬɚɦɢ �ɬɚɛɥɢɰɚ �������

Ɍɚɛɥɢɰɚ����� ± Ɂɧɚɱɟɧɢɹ�ɩɨɥɢɧɨɦɨɜ�ɋɏɇ
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ɋɪɟɞɧɹɹ�ɋɏɇ�ɫɨɫɬɚɜɢɬ�ɫɥɟɞɭɸɳɟɟ�ɡɧɚɱɟɧɢɟ�
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ɉɪɨɜɟɪɤɚ������� ± ����� � �����  ��

�� Ɋɚɫɫɱɢɬɵɜɚɟɬɫɹ�ɫɩɪɚɜɨɱɧɚɹ�ɬɚɛɥɢɰɚ�ɡɚɜɢɫɢɦɨɫɬɢ�ɩɨɬɪɟɛɥɹɟɦɨɣ�ɷɧɟɪɝɨɫɢ�

ɫɬɟɦɨɣ�ɚɤɬɢɜɧɨɣ�ɦɨɳɧɨɫɬɢ�ɨɬ�ɡɧɚɱɟɧɢɹ�ɟɟ ɭɫɥɨɜɧɨɝɨ�ɫɪɟɞɧɟɝɨ�ɧɚɩɪɹɠɟɧɢɹ �ɬɚɛ�

ɥɢɰɚ ������



���

Ɍɚɛɥɢɰɚ������± ɋɩɪɚɜɨɱɧɚɹ�ɬɚɛɥɢɰɚ

8��ɤȼ 8��� 3ɗɗɋ�8���� 3ɗɗɋ�8���Ɇȼɬ
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�� Ɋɚɫɫɱɢɬɵɜɚɸɬɫɹ� ɭɫɬɚɧɨɜɢɜɲɢɟɫɹ� ɡɧɚɱɟɧɢɹ ɭɫɥɨɜɧɨɝɨ� ɫɪɟɞɧɟɝɨ�ɧɚɩɪɹɠɟ�
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�� ɂɫɯɨɞɹ�ɢɡ�ɞɚɧɧɵɯ�ɲɚɝɨɜ�� ɢ ���ɚ�ɬɚɤɠɟ�ɞɚɧɧɵɯ�ɩɨ�ɩɨɬɪɟɛɥɹɟɦɨɣ�ɷɧɟɪɝɨ�

ɫɢɫɬɟɦɨɣ� ɚɤɬɢɜɧɨɣ�ɦɨɳɧɨɫɬɢ�3ɗɗɋBɭɫɬ ��������Ɇȼɬ ɨɩɪɟɞɟɥɹɟɬɫɹ� ɬɟɤɭɳɟɟ� ɡɧɚ�

ɱɟɧɢɟ�ɭɫɥɨɜɧɨɝɨ�ɫɪɟɞɧɟɝɨ�ɧɚɩɪɹɠɟɧɢɹ�ɜ�ɷɧɟɪɝɨɫɢɫɬɟɦɟ� 83
ɫɪBɗɗɋ ��������ɤȼ�



���

�� ɉɨ ɧɟɨɛɯɨɞɢɦɵɦ ɨɛɴɟɦɚɦ ɫɧɢɠɟɧɢɹ�ɫɚɥɶɞɨ�ɩɟɪɟɬɨɤɚ�ɚɤɬɢɜɧɨɣ�ɦɨɳɧɨɫɬɢ�

ɜ� ɤɨɧɬɪɨɥɢɪɭɟɦɨɦ� ɫɟɱɟɧɢɢ� ɨɩɪɟɞɟɥɹɟɬɫɹ� ɧɟɨɛɯɨɞɢɦɨɟ� ɢɡɦɟɧɟɧɢɟ� ɩɨɬɪɟɛɥɹɟɦɨɣ�

ɭɡɥɚɦɢ�ɧɚɝɪɭɡɤɢ�ɚɤɬɢɜɧɨɣ�ɦɨɳɧɨɫɬɢ�

3ɗɗɋBɡɞ ������� ± �����  �������Ɇȼɬ�

�� ɂɡ�ɫɩɪɚɜɨɱɧɨɣ�ɬɚɛɥɢɰɵ �ɫɦ��ɬɚɛɥɢɰɭ ������ɨɩɪɟɞɟɥɹɟɬɫɹ��ɱɬɨ�ɞɥɹ�ɫɧɢɠɟ�

ɧɢɹ� ɩɨɬɪɟɛɥɹɟɦɨɣ� ɷɧɟɪɝɨɫɢɫɬɟɦɨɣ� ɚɤɬɢɜɧɨɣ� ɦɨɳɧɨɫɬɢ� ɧɟɨɛɯɨɞɢɦɨ� ɭɫɬɚɧɨɜɢɬɶ�

ɭɫɥɨɜɧɨɟ�ɫɪɟɞɧɟɟ�ɧɚɩɪɹɠɟɧɢɟ�ɜ�ɷɧɟɪɝɨɫɢɫɬɟɦɟ�ɜ�ɨɛɥɚɫɬɢ�83
ɫɪ�ɡɞBɗɗɋ ���·����ɤȼ�

�� ɉɨ�ɩɨɥɭɱɟɧɧɵɦ ɡɧɚɱɟɧɢɹɦ ɭɫɥɨɜɧɨɝɨ�ɫɪɟɞɧɟɝɨ�ɧɚɩɪɹɠɟɧɢɹ�ɷɧɟɪɝɨɫɢɫɬɟ�

ɦɵ�83
ɫɪ�ɡɞBɗɗɋ ɩɪɨɢɡɜɨɞɢɬɫɹ�ɨɩɪɟɞɟɥɟɧɢɟ�ɧɟɨɛɯɨɞɢɦɵɯ�ɡɧɚɱɟɧɢɣ�ɧɚɩɪɹɠɟɧɢɣ�ɜ�ɭɡ�

ɥɚɯ�ɪɟɝɭɥɹɬɨɪɚɯ�� ɩɪɢ� ɤɨɬɨɪɵɯ� ɞɨɫɬɢɝɚɟɬɫɹ� ɡɚɞɚɧɧɨɟ� 83ɫɪ�ɡɞBɗɗɋ���

ȼ ɪɚɫɫɦɚɬɪɢɜɚɟɦɨɦ� ɫɥɭɱɚɟ� ɧɟɨɛɯɨɞɢɦɨɟ� ɡɧɚɱɟɧɢɟ� ɭɫɥɨɜɧɨɝɨ� ɫɪɟɞɧɟɝɨ� ɧɚɩɪɹɠɟ�

ɧɢɹ� ɷɧɟɪɝɨɫɢɫɬɟɦɵ� ɛɵɥɨ� ɞɨɫɬɢɝɧɭɬɨ� ɡɚ� ɫɱɟɬ� ɫɧɢɠɟɧɢɹ� ɧɚɩɪɹɠɟɧɢɹ� ɧɚ ɲɢɧɚɯ�

ɫɬɚɧɰɢɣ�ɞɟɮɢɰɢɬɧɨɣ�ɱɚɫɬɢ�ɪɚɫɫɦɚɬɪɢɜɚɟɦɨɣ�ɷɧɟɪɝɨɫɢɫɬɟɦɵ�ɜ�ɭɡɥɚɯ�ʋ ��ɢ�ʋ ���

ɞɨ ɡɧɚɱɟɧɢɣ�8ɡɞ ��� ɤȼ��

�� Ɋɟɡɭɥɶɬɚɬɵ�ɪɚɫɱɟɬɚ�ɷɥɟɤɬɪɢɱɟɫɤɨɝɨ�ɪɟɠɢɦɚ�ɩɪɢɜɟɞɟɧɵ�ɜ�ɬɚɛɥɢɰɟ������

Ɍɚɛɥɢɰɚ����� ± Ⱦɚɧɧɵɟ ɭɡɥɨɜ

1ɭɡɥɚ 1ɫɯɧ 3ɧɨɦ
ɂɫɯɨɞɧɵɣ�ɪɟɠɢɦ ɍɫɬɚɧɨɜɢɜɲɢɣɫɹ�ɪɟɠɢɦ

8ɭ 3ɪɚɫɱ 83ɫɪ 8ɭ 3ɪɚɫɱ 83ɫɪ
���� � ����� ����� ������� ������� ��� ������ ��������
����� � ���� ������ ������ �������� ������ ������ ��������
����� � ����� ��� ������ �������� ��� ����� ��������
����� � ���� ������ ������ �������� ����� ����� ��������
����� � ���� ������ ������ �������� ������ ������ ��������
���� � ���� ������ ������ �������� ������ ������ ��������
���� � �� ������ ������ �������� ������ ����� ��������
���� � ���� ������ ������ �������� ������ ����� ��������
���� � ���� ������ ������ �������� ������ ������ ��������
���� � �� ������ ������ �������� ������ ������ �������

������� �������� ������� ��������

ɗɮɮɟɤɬɢɜɧɨɫɬɶ�ɩɪɢ�ɷɬɨɦ�ɫɨɫɬɚɜɢɥɚ�

3ɇɈɇ ������ ± �������  ������Ɇȼɬ� ������

ȼ ɪɟɡɭɥɶɬɚɬɟ ɛɵɥɨ�ɞɨɫɬɢɝɧɭɬɨ�ɫɧɢɠɟɧɢɟ�ɩɨɬɪɟɛɥɹɟɦɨɣ�ɞɟɮɢɰɢɬɧɨɣ�ɱɚɫɬɶɸ�

ɷɧɟɪɝɨɫɢɫɬɟɦɵ� ɚɤɬɢɜɧɨɣ�ɦɨɳɧɨɫɬɢ�ɧɚ�������� ± �������  ������ Ɇȼɬ� ɗɬɨ�ɩɪɢ�



���

ɜɟɥɨ� ɤ� ɫɧɢɠɟɧɢɸ� ɫɚɥɶɞɨ�ɩɟɪɟɬɨɤɚ� ɚɤɬɢɜɧɨɣ� ɦɨɳɧɨɫɬɢ� ɜ� ɫɟɱɟɧɢɢ�

ɧɚ ɫɚɥɶɞɨ3'  ������ ± �������  ������Ɇȼɬ� ɱɬɨ� ɢ� ɹɜɥɹɟɬɫɹ� ɩɨɬɟɧɰɢɚɥɶɧɨ� ɧɟ� ɨɬ�

ɤɥɸɱɟɧɧɨɣ� ɧɚɝɪɭɡɤɨɣ� 3ɇɈɇ�� ɉɪɢ� ɷɬɨɦ� ɬɨɤɨɜɚɹ ɡɚɝɪɭɡɤɚ� ɧɚɢɛɨɥɟɟ� ɧɚɝɪɭɠɟɧɧɨɝɨ�

ɷɥɟɦɟɧɬɚ�ɫɟɱɟɧɢɹ�ɫɧɢɡɢɥɚɫɶ�ɧɚ��� Ⱥ��ɱɬɨ�ɫɨɫɬɚɜɥɹɟɬ���� ��ɨɬ�ɢɫɯɨɞɧɨɝɨ�ɡɧɚɱɟɧɢɹ��

��� Ɋɟɚɥɢɡɭɸɬɫɹ ɫɨɨɬɜɟɬɫɬɜɭɸɳɢɟ�ɪɟɠɢɦɧɵɟ�ɦɟɪɨɩɪɢɹɬɢɹ��ɩɨɡɜɨɥɹɸɳɢɟ�

ɩɨɥɭɱɢɬɶ�ɧɟɨɛɯɨɞɢɦɵɟ�ɭɪɨɜɧɢ�ɧɚɩɪɹɠɟɧɢɣ�ɜ�ɭɡɥɚɯ�ɪɟɝɭɥɹɬɨɪɚɯ��ɤɨɬɨɪɵɟ�ɩɪɢ�

ɜɟɞɭɬ� ɤ� ɧɟɨɛɯɨɞɢɦɨɦɭ� ɢɡɦɟɧɟɧɢɸ� ɩɨɬɪɟɛɥɟɧɢɹ� ɭɡɥɚɦɢ� ɧɚɝɪɭɡɤɢ� ɚɤɬɢɜɧɨɣ�

ɦɨɳɧɨɫɬɢ��

���� ȼɵɜɨɞɵ ɤ�ɝɥɚɜɟ��

�� ɉɪɢɜɟɞɟɧɨ� ɨɩɢɫɚɧɢɟ� ɩɚɪɚɦɟɬɪɨɜ� ɢ� ɯɚɪɚɤɬɟɪɢɫɬɢɤ� ɷɥɟɦɟɧɬɨɜ� ɷɥɟɤɬɪɢɱɟ�

ɫɤɨɣ� ɫɟɬɢ�� ɢɫɩɨɥɶɡɨɜɚɧɧɵɯ� ɩɪɢ� ɪɚɫɱɟɬɚɯ� ɭɫɬɚɧɨɜɢɜɲɢɯɫɹ� ɷɥɟɤɬɪɢɱɟɫɤɢɯ� ɪɟɠɢ�

ɦɨɜ��Ɉɛɨɫɧɨɜɚɧɵ�ɜɵɛɪɚɧɧɵɟ ɫɩɨɫɨɛɵ�ɦɨɞɟɥɢɪɨɜɚɧɢɹ�ɞɚɧɧɵɯ�ɷɥɟɦɟɧɬɨɜ�

�� ɋɮɨɪɦɢɪɨɜɚɧɚ� ɪɚɫɱɟɬɧɚɹ� ɬɟɫɬɨɜɚɹ ɦɨɞɟɥɶ� ɷɧɟɪɝɨɫɢɫɬɟɦɵ�� ɨɬɪɚɠɚɸɳɚɹ�

ɩɪɨɰɟɫɫɵ�ɜ�ɷɧɟɪɝɨɫɢɫɬɟɦɚɯ�ɜ�ɨɛɳɟɦ�ɜɢɞɟ��ɋɮɨɪɦɢɪɨɜɚɧɚ�ɪɚɫɱɟɬɧɚɹ�ɦɨɞɟɥɶ�ɱɚɫɬɢ�

ɋɚɦɚɪɫɤɨɣ�ɷɧɟɪɝɨɫɢɫɬɟɦɵ��ɨɬɪɚɠɚɸɳɚɹ�ɩɪɨɰɟɫɫɵ�ɪɟɚɥɶɧɨɣ�ɷɧɟɪɝɨɫɢɫɬɟɦɵ�

�� Ɋɚɡɪɚɛɨɬɚɧɚ�ɦɟɬɨɞɢɤɚ ɫɧɢɠɟɧɢɹ�ɧɟɞɨɩɭɫɬɢɦɨɣ� ɬɨɤɨɜɨɣ� ɡɚɝɪɭɡɤɢ�ɦɟɠɫɢ�

ɫɬɟɦɧɨɣ�ɥɢɧɢɢ ɫ�ɢɫɩɨɥɶɡɨɜɚɧɢɟɦ�ɪɟɝɭɥɢɪɭɸɳɟɝɨ�ɷɮɮɟɤɬɚ�ɧɚɝɪɭɡɤɢ�ɩɨ�ɧɚɩɪɹɠɟ�

ɧɢɸ��Ɋɗɇɇ�� Ⱦɨɫɬɢɝɧɭɬɨ�ɫɧɢɠɟɧɢɟ�ɬɨɤɨɜɨɣ�ɡɚɝɪɭɡɤɢ�ɧɚ����� Ⱥ� ɢɥɢ�ɧɚ����� ��ɨɬ�

ɢɫɯɨɞɧɨɝɨ�ɡɧɚɱɟɧɢɹ�ɩɪɢ�ɨɝɪɚɧɢɱɟɧɢɢ�ɩɨ�ɭɪɨɜɧɸ�ɧɚɩɪɹɠɟɧɢɹ�8PLQ  ��� ɤȼ��ɉɪɢ�

ɪɚɫɲɢɪɟɧɢɢ�ɨɝɪɚɧɢɱɟɧɢɹ�ɩɨ�ɧɚɩɪɹɠɟɧɢɸ�ɞɨ 8PLQ  �� ɤȼ ɛɵɥɨ�ɞɨɫɬɢɝɧɭɬɨ ɧɟɨɛ�

ɯɨɞɢɦɨɟ ɫɧɢɠɟɧɢɟ�ɬɨɤɚ�ɪɚɫɫɦɚɬɪɢɜɚɟɦɨɣ�ɥɢɧɢɢ�ɧɚ����� Ⱥ� ɢɥɢ����� ��

�� Ɋɚɡɪɚɛɨɬɚɧɚ�ɦɟɬɨɞɢɤɚ�ɜɜɨɞɚ ɫɚɥɶɞɨ�ɩɟɪɟɬɨɤɚ�ɚɤɬɢɜɧɨɣ�ɦɨɳɧɨɫɬɢ ɦɟɠɫɢ�

ɫɬɟɦɧɨɣ� ɫɜɹɡɢ ɜ� ɨɛɥɚɫɬɶ� ɞɨɩɭɫɬɢɦɵɯ� ɡɧɚɱɟɧɢɣ� Ⱦɨɫɬɢɝɧɭɬɨ� ɫɧɢɠɟɧɢɟ� ɫɚɥɶɞɨ�

ɩɟɪɟɬɨɤɚ�ɚɤɬɢɜɧɨɣ�ɦɨɳɧɨɫɬɢ ɜ�ɤɨɧɬɪɨɥɢɪɭɟɦɨɦ�ɫɟɱɟɧɢɢ�ɧɚ������� Ɇȼɬ� ɢɥɢ�ɧɚ�

���� �� ɨɬ� ɢɫɯɨɞɧɨɝɨ� ɡɧɚɱɟɧɢɹ� ɞɥɹ� ɨɝɪɚɧɢɱɟɧɢɹ� ɩɨ� ɭɪɨɜɧɹɦ� ɧɚɩɪɹɠɟɧɢɹ�

8PLQ ��� ɤȼ��ɉɪɢ�ɪɚɫɲɢɪɟɧɢɢ�ɨɝɪɚɧɢɱɟɧɢɹ�ɩɨ�ɧɚɩɪɹɠɟɧɢɸ�ɞɨ�8PLQ �� ɤȼ�ɛɵɥɨ�

ɞɨɫɬɢɝɧɭɬɨ� ɧɟɨɛɯɨɞɢɦɨɟ� ɫɧɢɠɟɧɢɟ� ɫɚɥɶɞɨ�ɩɟɪɟɬɨɤɚ� ɚɤɬɢɜɧɨɣ� ɦɨɳɧɨɫɬɢ� ɜ� ɤɨɧ�

ɬɪɨɥɢɪɭɟɦɨɦ� ɫɟɱɟɧɢɢ�� ɤɨɬɨɪɨɟ� ɫɨɫɬɚɜɢɥɨ� ������ Ɇȼɬ� ɢɥɢ� ���� ��ɨɬ� ɢɫɯɨɞɧɨɝɨ�

ɡɧɚɱɟɧɢɹ��



���

�� Ɋɚɡɪɚɛɨɬɚɧɚ�ɦɟɬɨɞɢɤɚ�ɩɪɟɞɨɬɜɪɚɳɟɧɢɹ�ɪɚɡɜɢɬɢɹ�ɢ�ɥɢɤɜɢɞɚɰɢɢ ɩɪɟɜɵɲɟ�

ɧɢɹ� ɦɚɤɫɢɦɚɥɶɧɨ� ɞɨɩɭɫɬɢɦɨɝɨ� ɩɟɪɟɬɨɤɚ� ɚɤɬɢɜɧɨɣ� ɦɨɳɧɨɫɬɢ� ɜ� ɤɨɧɬɪɨɥɢɪɭɟɦɨɦ�

ɫɟɱɟɧɢɢ��Ɂɚ�ɫɱɟɬ�ɫɧɢɠɟɧɢɹ�ɧɚɩɪɹɠɟɧɢɹ�ɜ�ɞɟɮɢɰɢɬɧɨɣ ɷɧɟɪɝɨɫɢɫɬɟɦɟ�ɞɨɫɬɢɝɧɭɬɨ�

ɫɧɢɠɟɧɢɟ� ɩɨɬɪɟɛɥɹɟɦɨɣ� ɚɤɬɢɜɧɨɣ� ɦɨɳɧɨɫɬɢ� ɧɚ� ������ Ɇȼɬ�� Ɍɨɤɨɜɚɹ� ɡɚɝɪɭɡɤɚ�

ɧɚɢɛɨɥɟɟ� ɡɚɝɪɭɠɟɧɧɨɝɨ� ɷɥɟɦɟɧɬɚ� ɫɟɱɟɧɢɹ� ɫɧɢɡɢɥɚɫɶ� ɧɚ� ��� ��� ɚ� ɷɮɮɟɤɬɢɜɧɨɫɬɶ��

ɜɵɪɚɠɚɸɳɚɹɫɹ ɜ� ɨɛɴɟɦɟ� ɩɨɬɟɧɰɢɚɥɶɧɨ� ɧɟ� ɨɬɤɥɸɱɟɧɧɨɣ� ɧɚɝɪɭɡɤɢ�� ɫɨɫɬɚɜɢɥɚ

������Ɇȼɬ�



���

ɁȺɄɅɘɑȿɇɂȿ

ȼ�ɞɢɫɫɟɪɬɚɰɢɢ�ɢɡɥɨɠɟɧɵ�ɧɨɜɵɟ�ɧɚɭɱɧɨ�ɨɛɨɫɧɨɜɚɧɧɵɟ�ɬɟɯɧɢɱɟɫɤɢɟ�ɪɟɲɟɧɢɹ�

ɜ ɜɢɞɟ�ɦɟɬɨɞɢɤ�ɢ�ɚɥɝɨɪɢɬɦɨɜ ɭɩɪɚɜɥɟɧɢɹ�ɬɪɚɧɫɩɨɪɬɨɦ�ɷɥɟɤɬɪɨɷɧɟɪɝɢɢ�ɩɪɢ�ɡɚɞɚɧ�

ɧɨɣ�ɩɪɨɩɭɫɤɧɨɣ�ɫɩɨɫɨɛɧɨɫɬɢ�ɫɟɬɟɜɵɯ�ɷɥɟɦɟɧɬɨɜ��ȼɵɩɨɥɧɟɧɧɵɟ�ɜ�ɞɢɫɫɟɪɬɚɰɢɢ�ɢɫ�

ɫɥɟɞɨɜɚɧɢɹ� ɜɧɨɫɹɬ� ɫɭɳɟɫɬɜɟɧɧɵɣ� ɜɤɥɚɞ� ɜ� ɪɟɲɟɧɢɟ� ɡɚɞɚɱɢ� ɨɩɟɪɚɬɢɜɧɨɝɨ� ɭɩɪɚɜɥɟ�

ɧɢɹ�ɪɟɠɢɦɚɦɢ�ɷɥɟɤɬɪɨɷɧɟɪɝɟɬɢɱɟɫɤɢɯ�ɫɢɫɬɟɦ�

���ȼ�ɪɟɡɭɥɶɬɚɬɟ�ɚɧɚɥɢɡɚ�ɦɟɬɨɞɢɤ�ɨɩɟɪɚɬɢɜɧɨɝɨ�ɭɩɪɚɜɥɟɧɢɹ�ɪɟɠɢɦɚɦɢ�ɷɧɟɪɝɨ�

ɫɢɫɬɟɦ� ɢ� ɫɬɚɬɢɱɟɫɤɢɯ� ɯɚɪɚɤɬɟɪɢɫɬɢɤ� ɧɚɝɪɭɡɤɢ� ɛɵɥɢ� ɩɨɥɭɱɟɧɵ� ɪɟɡɭɥɶɬɚɬɵ�� ɩɨɞ�

ɬɜɟɪɠɞɚɸɳɢɟ� ɜɨɡɦɨɠɧɨɫɬɶ� ɢɫɩɨɥɶɡɨɜɚɧɢɹ� ɪɟɝɭɥɢɪɭɸɳɟɝɨ� ɷɮɮɟɤɬɚ� ɧɚɝɪɭɡɤɢ� ɩɨ�

ɧɚɩɪɹɠɟɧɢɸ�ɩɪɢ�ɪɟɲɟɧɢɢ�ɡɚɞɚɱ�ɨɩɟɪɚɬɢɜɧɨɝɨ�ɭɩɪɚɜɥɟɧɢɹ��ɉɨɤɚɡɚɧɨ��ɱɬɨ�ɧɚ�ɢɧɬɟɪ�

ɜɚɥɟ� ɢɡɦɟɧɟɧɢɹ� ɡɧɚɱɟɧɢɣ� ɧɚɩɪɹɠɟɧɢɹ� ɜ� ����8ɧɨɦ ɫɬɚɬɢɱɟɫɤɢɟ� ɯɚɪɚɤɬɟɪɢɫɬɢɤɢ�

ɧɚɝɪɭɡɤɢ�ɯɚɪɚɤɬɟɪɢɡɭɸɬɫɹ�ɩɨɥɨɝɨɣ�ɡɚɜɢɫɢɦɨɫɬɶɸ�ɢ�ɨɬɫɭɬɫɬɜɭɸɬ�ɪɟɡɤɢɟ�ɢɡɦɟɧɟɧɢɹ�

ɪɟɠɢɦɚ�ɩɨɬɪɟɛɥɟɧɢɹ��

���ɇɚ�ɨɫɧɨɜɟ�ɦɟɬɨɞɚ�ɩɪɢɜɟɞɟɧɧɨɝɨ� ɝɪɚɞɢɟɧɬɚ�ɪɚɡɪɚɛɨɬɚɧɵ�ɚɥɝɨɪɢɬɦɵ�ɨɩɬɢ�

ɦɢɡɚɰɢɢ�ɡɧɚɱɟɧɢɹ�ɧɚɩɪɹɠɟɧɢɹ�ɜ�ɭɡɥɟ�ɝɟɧɟɪɚɬɨɪɟ�ɢ�ɤɨɷɮɮɢɰɢɟɧɬɚ�ɬɪɚɧɫɮɨɪɦɚɰɢɢ�

ɫɢɫɬɟɦɨɫɜɹɡɭɸɳɟɣ� ɩɨɞɫɬɚɧɰɢɢ� ɩɨ� ɤɪɢɬɟɪɢɸ� ɦɢɧɢɦɭɦɚ� ɨɬɤɥɨɧɟɧɢɹ� ɬɨɤɨɜɨɣ� ɡɚ�

ɝɪɭɡɤɢ� ɦɟɠɫɢɫɬɟɦɧɨɝɨ� ɷɥɟɦɟɧɬɚ� ɢ� ɤɪɢɬɟɪɢɸ� ɦɢɧɢɦɭɦɚ� ɨɬɤɥɨɧɟɧɢɹ� ɫɚɥɶɞɨ�

ɩɟɪɟɬɨɤɚ� ɚɤɬɢɜɧɨɣ� ɦɨɳɧɨɫɬɢ� ɦɟɠɫɢɫɬɟɦɧɨɝɨ� ɷɥɟɦɟɧɬɚ� ɨɬ� ɡɚɞɚɧɧɵɯ� ɡɧɚɱɟɧɢɣ�

ɫ ɭɱɟɬɨɦ�ɭɫɬɚɧɨɜɥɟɧɧɵɯ�ɨɝɪɚɧɢɱɟɧɢɣ��

���ɉɨɥɭɱɟɧɵ�ɦɟɬɨɞɢɤɢ�ɨɩɟɪɚɬɢɜɧɨɝɨ ɭɩɪɚɜɥɟɧɢɹ��ɩɪɢɦɟɧɟɧɢɟ�ɤɨɬɨɪɵɯ�ɩɨɡ�

ɜɨɥɹɟɬ�ɫɧɢɡɢɬɶ�ɨɛɴɟɦɵ�ɜɜɨɞɚ�ɧɟɨɛɯɨɞɢɦɵɯ�ɨɝɪɚɧɢɱɟɧɢɣ�ɷɥɟɤɬɪɨɫɧɚɛɠɟɧɢɹ�

�����ȼ�ɪɟɡɭɥɶɬɚɬɟ�ɩɪɢɦɟɧɟɧɢɹ�ɦɟɬɨɞɢɤɢ�ɫɧɢɠɟɧɢɹ�ɧɟ ɞɨɩɭɫɬɢɦɨɣ�ɬɨɤɨɜɨɣ�ɩɟ�

ɪɟɝɪɭɡɤɢ�ɦɟɠɫɢɫɬɟɦɧɨɝɨ�ɷɥɟɦɟɧɬɚ�ɧɚ�ɩɪɢɦɟɪɟ�ɬɟɫɬɨɜɨɣ�ɦɨɞɟɥɢ�ɷɥɟɤɬɪɨɷɧɟɪɝɟɬɢɱɟ�

ɫɤɨɣ�ɫɢɫɬɟɦɵ ɞɨɫɬɢɝɧɭɬɨ�ɫɧɢɠɟɧɢɟ�ɬɨɤɨɜɨɣ�ɧɚɝɪɭɡɤɢ�ɫɜɹɡɢ�ɧɚ����� ��ɡɚ�ɫɱɟɬ�ɢɫ�

ɩɨɥɶɡɨɜɚɧɢɹ�ɪɟɝɭɥɢɪɭɸɳɟɝɨ�ɷɮɮɟɤɬɚ�ɧɚɝɪɭɡɤɢ�ɩɨ�ɧɚɩɪɹɠɟɧɢɸ��

�����ȼ� ɪɟɡɭɥɶɬɚɬɟ� ɢɫɩɨɥɶɡɨɜɚɧɢɹ ɦɟɬɨɞɢɤɢ� ɜɜɨɞɚ� ɫɚɥɶɞɨ�ɩɟɪɟɬɨɤɚ� ɚɤɬɢɜɧɨɣ�

ɦɨɳɧɨɫɬɢ�ɜ ɫɟɱɟɧɢɢ�ɜ�ɨɛɥɚɫɬɶ�ɞɨɩɭɫɬɢɦɵɯ�ɡɧɚɱɟɧɢɣ�ɧɚ�ɩɪɢɦɟɪɟ�ɬɟɫɬɨɜɨɣ�ɦɨɞɟɥɢ�

ɞɨɫɬɢɝɧɭɬɨ�ɫɧɢɠɟɧɢɟ�ɡɧɚɱɟɧɢɹ�ɫɚɥɶɞɨ�ɩɟɪɟɬɨɤɚ�ɧɚ��������



���

���� Ɋɟɡɭɥɶɬɚɬɨɦ� ɩɪɢɦɟɧɟɧɢɹ� ɚɞɚɩɬɢɪɨɜɚɧɧɨɣ� ɦɟɬɨɞɢɤɢ� ɜɜɨɞɚ� ɫɚɥɶɞɨ�

ɩɟɪɟɬɨɤɚ�ɚɤɬɢɜɧɨɣ�ɦɨɳɧɨɫɬɢ�ɜ�ɫɟɱɟɧɢɢ�ɜ�ɨɛɥɚɫɬɶ�ɞɨɩɭɫɬɢɦɵɯ�ɡɧɚɱɟɧɢɣ�ɞɥɹ�ɦɨɞɟ�

ɥɢ� ɱɚɫɬɢ� ɋɚɦɚɪɫɤɨɣ� ɷɥɟɤɬɪɨɷɧɟɪɝɟɬɢɱɟɫɤɨɣ� ɫɢɫɬɟɦɵ� ɫɬɚɥɨ� ɫɧɢɠɟɧɢɟ� ɫɚɥɶɞɨ�

ɩɟɪɟɬɨɤɚ�ɚɤɬɢɜɧɨɣ�ɦɨɳɧɨɫɬɢ�ɜ�ɤɨɧɬɪɨɥɢɪɭɟɦɨɦ�ɫɟɱɟɧɢɢ�ɧɚ������



���

ɈȻɈɁɇȺɑȿɇɂə�ɂ�ɋɈɄɊȺɓȿɇɂə

ȺɈ�©ɋɈ ȿɗɋª Ⱥɤɰɢɨɧɟɪɧɨɟ� ɨɛɳɟɫɬɜɨ� ©ɋɢɫɬɟɦɧɵɣ� ɨɩɟɪɚɬɨɪ� ȿɞɢɧɨɣ� ɷɧɟɪɝɟ�

ɬɢɱɟɫɤɨɣ�ɫɢɫɬɟɦɵª

Ⱥɉȼ Ⱥɜɬɨɦɚɬɢɱɟɫɤɨɟ�ɩɨɜɬɨɪɧɨɟ�ɜɤɥɸɱɟɧɢɟ�

ȺɊȼ Ⱥɜɬɨɦɚɬɢɱɟɫɤɨɟ�ɪɟɝɭɥɢɪɨɜɚɧɢɟ�ɜɨɡɛɭɠɞɟɧɢɹ

ȺɊɄɌ Ⱥɜɬɨɦɚɬɢɱɟɫɤɨɟ�ɪɟɝɭɥɢɪɨɜɚɧɢɟ�ɤɨɷɮɮɢɰɢɟɧɬɚ�ɬɪɚɧɫɮɨɪɦɚɰɢɢ

ȺɋɄ Ⱥɫɢɧɯɪɨɧɢɡɢɪɨɜɚɧɧɵɟ�ɫɢɧɯɪɨɧɧɵɟ�ɤɨɦɩɟɧɫɚɬɨɪɵ

ȺɋɆ Ⱥɫɢɧɯɪɨɧɢɡɢɪɨɜɚɧɧɵɟ�ɦɚɲɢɧɵ

Ⱥɋ�ɗɆɉɑ Ⱥɫɢɧɯɪɨɧɢɡɢɪɨɜɚɧɧɵɟ� ɷɥɟɤɬɪɨɦɚɲɢɧɧɵɟ� ɩɪɟɨɛɪɚɡɨɜɚɬɟɥɢ� ɱɚɫ�

ɬɨɬɵ

ȺɌ Ⱥɜɬɨɬɪɚɧɫɮɨɪɦɚɬɨɪ

ȺɌȾɐɌɇ Ⱥɜɬɨɬɪɚɧɫɮɨɪɦɚɬɨɪ� ɬɪɟɯɮɚɡɧɵɣ�� ɬɪɟɯɨɛɦɨɬɨɱɧɵɣ�

ɫ ɩɪɢɧɭɞɢɬɟɥɶɧɵɦ ɨɯɥɚɠɞɟɧɢɟɦ� ɢ� ɰɢɪɤɭɥɹɰɢɟɣ ɦɚɫɥɚ�

ɢ ɪɟɝɭɥɢɪɨɜɤɨɣ�ɩɨɞ�ɧɚɝɪɭɡɤɨɣ

ȺɑɊ Ⱥɜɬɨɦɚɬɢɱɟɫɤɚɹ�ɱɚɫɬɨɬɧɚɹ�ɪɚɡɝɪɭɡɤɚ

Ⱥɗɋ Ⱥɬɨɦɧɚɹ�ɷɥɟɤɬɪɨɫɬɚɧɰɢɹ

ȻɋɄ Ȼɚɬɚɪɟɢ�ɫɬɚɬɢɱɟɫɤɢɯ�ɤɨɧɞɟɧɫɚɬɨɪɨɜ

ȼɅ� ȼɵɫɨɤɨɜɨɥɶɬɧɚɹ�ɥɢɧɢɹ

ȼɇɂɂɗ ȼɫɟɫɨɸɡɧɵɣ� ɧɚɭɱɧɨ�ɢɫɫɥɟɞɨɜɚɬɟɥɶɫɤɢɣ� ɢɧɫɬɢɬɭɬ� ɷɥɟɤɬɪɨɷɧɟɪ�

ɝɟɬɢɤɢ

ȼɉɌɇ ȼɫɬɚɜɤɢ�ɩɨɫɬɨɹɧɧɨɝɨ�ɬɨɤɚ

ȼɊȽ Ɋɟɚɤɬɨɪɵ��ɤɨɦɦɭɬɢɪɭɟɦɵɟ�ɜɚɤɭɭɦɧɵɦɢ�ɜɵɤɥɸɱɚɬɟɥɹɦɢ

ȽɈɋɌ Ƚɨɫɭɞɚɪɫɬɜɟɧɧɵɣ�ɫɬɚɧɞɚɪɬ

ȽɌɍ Ƚɚɡɨɬɭɪɛɢɧɧɚɹ�ɭɫɬɚɧɨɜɤɚ

Ƚɗɋ Ƚɢɞɪɨɷɥɟɤɬɪɨɫɬɚɧɰɢɹ

ȾȾɌɇ Ⱦɥɢɬɟɥɶɧɨ�ɞɨɩɭɫɬɢɦɚɹ�ɬɨɤɨɜɚɹ�ɧɚɝɪɭɡɤɚ

ȿɗɋ ȿɞɢɧɚɹ�ɷɧɟɪɝɨɫɢɫɬɟɦɚ

Ʉɉ Ʉɨɧɬɪɨɥɶɧɵɣ�ɩɭɧɤɬ�ɷɧɟɪɝɨɫɢɫɬɟɦɵ��ɜ�ɤɨɬɨɪɨɦ�ɩɪɨɢɡɜɨɞɢɬɫɹ�ɦɨ�

ɧɢɬɨɪɢɧɝ�ɭɪɨɜɧɹ�ɧɚɩɪɹɠɟɧɢɹ

Ʌɗɉ Ʌɢɧɢɹ�ɷɥɟɤɬɪɨɩɟɪɟɞɚɱɢ

ɆȾɉ Ɇɚɤɫɢɦɚɥɶɧɨ�ɞɨɩɭɫɬɢɦɵɣ�ɩɟɪɟɬɨɤ

ɇȽɌɍ ɇɨɜɨɫɢɛɢɪɫɤɢɣ�ɝɨɫɭɞɚɪɫɬɜɟɧɧɵɣ�ɬɟɯɧɢɱɟɫɤɢɣ�ɭɧɢɜɟɪɫɢɬɟɬ

ɇɉɁ ɇɟɮɬɟɩɟɪɟɪɚɛɚɬɵɜɚɸɳɢɣ�ɡɚɜɨɞ



���

ɈȾɍ Ɉɛɴɟɞɢɧɟɧɧɨɟ�ɞɢɫɩɟɬɱɟɪɫɤɨɟ�ɭɩɪɚɜɥɟɧɢɟ

ɈɂɄ Ɉɩɟɪɚɬɢɜɧɨ�ɢɧɮɨɪɦɚɰɢɨɧɧɵɣ�ɤɨɦɩɥɟɤɫ

ɈɊɉɆ Ɉɛɴɟɞɢɧɟɧɧɵɣ�ɪɟɝɭɥɹɬɨɪ�ɩɟɪɟɬɨɤɚ�ɦɨɳɧɨɫɬɢ

Ɉɗɋ Ɉɛɴɟɞɢɧɟɧɧɚɹ�ɷɧɟɪɝɨɫɢɫɬɟɦɚ

ɉȻȼ ɉɟɪɟɤɥɸɱɟɧɢɟ�ɛɟɡ�ɜɨɡɛɭɠɞɟɧɢɹ

ɉɋ ɉɨɞɫɬɚɧɰɢɹ

ɉɗȼɆ ɉɟɪɫɨɧɚɥɶɧɚɹ�ɷɥɟɤɬɪɨɧɧɨ�ɜɵɱɢɫɥɢɬɟɥɶɧɚɹ�ɦɚɲɢɧɚ

ɊȾɍ Ɋɟɝɢɨɧɚɥɶɧɨɟ�ɞɢɫɩɟɬɱɟɪɫɤɨɟ�ɭɩɪɚɜɥɟɧɢɟ

ɊɁȺ Ɋɟɥɟɣɧɚɹ�ɡɚɳɢɬɚ�ɢ�ɚɜɬɨɦɚɬɢɤɚ

Ɋɉɇ Ɋɟɝɭɥɢɪɨɜɚɧɢɟ�ɩɨɞ�ɧɚɝɪɭɡɤɨɣ

Ɋɗ Ɋɟɝɭɥɢɪɭɸɳɢɣ�ɷɮɮɟɤɬ

Ɋɗɇ Ɋɟɝɭɥɢɪɭɸɳɢɣ ɷɮɮɟɤɬ�ɧɚɝɪɭɡɤɢ

Ɋɗɇɇ Ɋɟɝɭɥɢɪɭɸɳɢɣ�ɷɮɮɟɤɬ�ɧɚɝɪɭɡɤɢ�ɩɨ�ɧɚɩɪɹɠɟɧɢɸ

Ɋɗɋ Ɋɚɣɨɧɧɵɟ�ɷɥɟɤɬɪɢɱɟɫɤɢɟ�ɫɟɬɢ

ɋɆ ɋɢɧɯɪɨɧɧɚɹ�ɦɚɲɢɧɚ

ɋɋɉɄ ɋɢɧɯɪɨɧɧɵɟ� ɫɬɚɬɢɱɟɫɤɢɟ� ɩɪɨɞɨɥɶɧɵɟ� ɤɨɦɩɟɧɫɚɬɨɪɵ� ɪɟɚɤɬɢɜɧɨɣ�

ɦɨɳɧɨɫɬɢ

ɋɋɋɊ ɋɨɸɡ�ɋɨɜɟɬɫɤɢɯ�ɋɨɰɢɚɥɢɫɬɢɱɟɫɤɢɯ�Ɋɟɫɩɭɛɥɢɤ

ɋɌȺɌɄɈɆ ɋɢɧɯɪɨɧɧɵɟ�ɫɬɚɬɢɱɟɫɤɢɟ�ɤɨɦɩɟɧɫɚɬɨɪɵ�ɪɟɚɤɬɢɜɧɨɣ�ɦɨɳɧɨɫɬɢ

ɋɌɄ ɋɬɚɬɢɱɟɫɤɢɟ�ɤɨɧɞɟɧɫɚɬɨɪɵ

ɋɏ ɋɬɚɬɢɱɟɫɤɢɟ�ɯɚɪɚɤɬɟɪɢɫɬɢɤɢ

ɋɏɇ ɋɬɚɬɢɱɟɫɤɢɟ�ɯɚɪɚɤɬɟɪɢɫɬɢɤɢ�ɧɚɝɪɭɡɤɢ

ɋɒ ɋɢɫɬɟɦɚ�ɲɢɧ

ɋɒȺ ɋɨɟɞɢɧɟɧɧɵɟ�ɒɬɚɬɵ�Ⱥɦɟɪɢɤɢ

ɋɗɋ ɋɟɥɶɫɤɢɟ�ɷɥɟɤɬɪɢɱɟɫɤɢɟ�ɫɟɬɢ

Ɍɇ Ɍɪɚɧɫɮɨɪɦɚɬɨɪ�ɧɚɩɪɹɠɟɧɢɹ

ɌɌ Ɍɪɚɧɫɮɨɪɦɚɬɨɪ�ɬɨɤɚ

Ɍɗɋ� Ɍɟɩɥɨɜɚɹ�ɷɥɟɤɬɪɨɫɬɚɧɰɢɹ

Ɍɗɐ� Ɍɟɩɥɨɷɥɟɤɬɪɨɰɟɧɬɪɚɥɶ

ɍɊɁȺ ɍɫɬɪɨɣɫɬɜɚ�ɪɟɥɟɣɧɨɣ�ɡɚɳɢɬɵ�ɢ�ɚɜɬɨɦɚɬɢɤɢ

ɍɍɉɄ ɍɩɪɚɜɥɹɟɦɵɟ� ɬɢɪɢɫɬɨɪɚɦɢ� ɭɫɬɪɨɣɫɬɜɚ� ɩɪɨɞɨɥɶɧɨɣ� ɟɦɤɨɫɬɧɨɣ�

ɤɨɦɩɟɧɫɚɰɢɢ

ɍɒɊ ɍɩɪɚɜɥɹɟɦɵɟ�ɲɭɧɬɢɪɭɸɳɢɟ�ɪɟɚɤɬɨɪɵ



���

ɎȼɌ Ɏɚɡɨɜɪɚɳɚɸɳɢɣɫɹ�ɬɪɚɧɫɮɨɪɦɚɬɨɪ

Ɏɉɍ ɍɩɪɚɜɥɹɟɦɵɟ�ɮɚɡɨɩɨɜɨɪɨɬɧɵɟ�ɭɫɬɪɨɣɫɬɜɚ

ɐȾɍ�ȿɗɋ ɐɟɧɬɪɚɥɶɧɨɟ�ɞɢɫɩɟɬɱɟɪɫɤɨɟ�ɭɩɪɚɜɥɟɧɢɟ�ȿɞɢɧɨɣ�ɷɧɟɪɝɨɫɢɫɬɟɦɵ

ɗɗɋ ɗɥɟɤɬɪɨɷɧɟɪɝɟɬɢɱɟɫɤɚɹ�ɫɢɫɬɟɦɚ

&R�(G� &RQVROLGDWHG�(GLVRQ

)$&76 )OH[LEOH�$OWHUQDWLYH�&XUUHQW�7UDQVPLVVLRQ�6\VWHP

1<33 1HZ�<RUN�3RZHU�3RRO

7(3&2 7KH�7RN\R�(OHFWULF�3RZHU�&RPSDQ\

ɧɨ3 ɇɟɪɟɝɭɥɹɪɧɵɟ�ɨɬɤɥɨɧɟɧɢɹ

�ɞɨɩ3 Ⱦɨɩɭɫɬɢɦɵɣ� ɩɟɪɟɬɨɤ� ɚɤɬɢɜɧɨɣ� ɦɨɳɧɨɫɬɢ� ɩɨ� ɤɪɢɬɟɪɢɸ� ɨɛɟɫɩɟ�

ɱɟɧɢɹ� ɧɨɪɦɚɬɢɜɧɨɝɨ� ��� ��� ɤɨɷɮɮɢɰɢɟɧɬɚ� ɡɚɩɚɫɚ� ɫɬɚɬɢɱɟɫɤɨɣ�

ɚɩɟɪɢɨɞɢɱɟɫɤɨɣ� ɭɫɬɨɣɱɢɜɨɫɬɢ� ɩɨ� ɚɤɬɢɜɧɨɣ� ɦɨɳɧɨɫɬɢ� ɜ� ɤɨɧ�

ɬɪɨɥɢɪɭɟɦɨɦ�ɫɟɱɟɧɢɢ�ɜ�ɧɨɪɦɚɥɶɧɨɣ��ɪɟɦɨɧɬɧɨɣ��ɫɯɟɦɟ �Ɇȼɬ�

�ɡɚɩ. ɇɨɪɦɚɬɢɜɧɵɣ� ��� ��� ɤɨɷɮɮɢɰɢɟɧɬ� ɡɚɩɚɫɚ� ɫɬɚɬɢɱɟɫɤɨɣ� ɚɩɟɪɢɨ�

ɞɢɱɟɫɤɨɣ�ɭɫɬɨɣɱɢɜɨɫɬɢ�ɩɨ�ɚɤɬɢɜɧɨɣ�ɦɨɳɧɨɫɬɢ

ɩɪɟɞ3 ɉɪɟɞɟɥɶɧɵɣ� ɩɨ� ɫɬɚɬɢɱɟɫɤɨɣ� ɚɩɟɪɢɨɞɢɱɟɫɤɨɣ� ɭɫɬɨɣɱɢɜɨɫɬɢ� ɩɟ�

ɪɟɬɨɤ�ɚɤɬɢɜɧɨɣ�ɦɨɳɧɨɫɬɢ ɜ�ɤɨɧɬɪɨɥɢɪɭɟɦɨɦ�ɫɟɱɟɧɢɢ �Ɇȼɬ�

�ɞɨɩ3 Ⱦɨɩɭɫɬɢɦɵɣ�ɩɟɪɟɬɨɤ� ɚɤɬɢɜɧɨɣ�ɦɨɳɧɨɫɬɢ� ɜ� ɤɨɧɬɪɨɥɢɪɭɟɦɨɦ� ɫɟ�

ɱɟɧɢɢ� ɩɨ� ɤɪɢɬɟɪɢɸ� ɨɛɟɫɩɟɱɟɧɢɹ� ɧɨɪɦɚɬɢɜɧɨɝɨ� ��� ��� ɤɨɷɮ�

ɮɢɰɢɟɧɬɚ� ɡɚɩɚɫɚ� ɫɬɚɬɢɱɟɫɤɨɣ� ɭɫɬɨɣɱɢɜɨɫɬɢ� ɩɨ� ɧɚɩɪɹɠɟɧɢɸ�

ɜ ɭɡɥɚɯ�ɧɚɝɪɭɡɤɢ�ɜ�ɧɨɪɦɚɥɶɧɨɣ��ɪɟɦɨɧɬɧɨɣ��ɫɯɟɦɟ �Ɇȼɬ�

ɞɨɩ8 Ⱦɨɩɭɫɬɢɦɨɟ� ɧɚɩɪɹɠɟɧɢɟ� ɜ� ɭɡɥɟ� ɧɚɝɪɭɡɤɢ� ɜ� ɧɨɪɦɚɥɶɧɨɣ� �ɪɟ�

ɦɨɧɬɧɨɣ��ɫɯɟɦɟ �ɤȼ�

�� ɞɨɩ83 ɉɟɪɟɬɨɤ� ɚɤɬɢɜɧɨɣ� ɦɨɳɧɨɫɬɢ� ɜ� ɤɨɧɬɪɨɥɢɪɭɟɦɨɦ� ɫɟɱɟɧɢɢ�� ɫɨɨɬ�

ɜɟɬɫɬɜɭɸɳɢɣ� ɞɨɩɭɫɬɢɦɨɦɭ� ɧɚɩɪɹɠɟɧɢɸ� ɜ� ɤɨɧɬɪɨɥɢɪɭɟɦɵɯ� ɭɡ�

ɥɚɯ �Ɇȼɬ�

ɤɪ8 Ʉɪɢɬɢɱɟɫɤɨɟ�ɧɚɩɪɹɠɟɧɢɟ�ɜ�ɭɡɥɟ�ɧɚɝɪɭɡɤɢ �ɤȼ�

�ɡɚɩ. ɇɨɪɦɚɬɢɜɧɵɣ� ��� ��� ɤɨɷɮɮɢɰɢɟɧɬ� ɡɚɩɚɫɚ� ɫɬɚɬɢɱɟɫɤɨɣ� ɭɫɬɨɣ�

ɱɢɜɨɫɬɢ�ɩɨ�ɧɚɩɪɹɠɟɧɢɸ�ɜ�ɭɡɥɟ�ɧɚɝɪɭɡɤɢ



���

ɧɨɦ8 ɇɨɦɢɧɚɥɶɧɨɟ�ɧɚɩɪɹɠɟɧɢɟ�ɷɥɟɤɬɪɢɱɟɫɤɨɣ�ɫɟɬɢ �ɤȼ�

�ɞɨɩ3 Ⱦɨɩɭɫɬɢɦɵɣ� ɩɟɪɟɬɨɤ� ɚɤɬɢɜɧɨɣ� ɦɨɳɧɨɫɬɢ� ɩɨ� ɤɪɢɬɟɪɢɸ� ɨɛɟɫɩɟ�

ɱɟɧɢɹ�ɧɨɪɦɚɬɢɜɧɨɝɨ��� ���ɤɨɷɮɮɢɰɢɟɧɬɚ�ɡɚɩɚɫɚ�ɫɬɚɬɢɱɟɫɤɨɣ�ɚɩɟ�

ɪɢɨɞɢɱɟɫɤɨɣ� ɭɫɬɨɣɱɢɜɨɫɬɢ� ɩɨ� ɚɤɬɢɜɧɨɣ� ɦɨɳɧɨɫɬɢ� ɜ� ɤɨɧ�

ɬɪɨɥɢɪɭɟɦɨɦ�ɫɟɱɟɧɢɢ�ɜ�ɩɨɫɥɟɚɜɚɪɢɣɧɨɦ�ɪɟɠɢɦɟ �Ɇȼɬ�

ɚɜɞ3 � ɉɟɪɟɬɨɤ� ɚɤɬɢɜɧɨɣ� ɦɨɳɧɨɫɬɢ� ɜ� ɤɨɧɬɪɨɥɢɪɭɟɦɨɦ� ɫɟɱɟɧɢɢ�

ɜ ɞɨɚɜɚɪɢɣɧɨɦ�ɪɟɠɢɦɟ �Ɇȼɬ�

ɚɜɩ3 � ɉɟɪɟɬɨɤ� ɚɤɬɢɜɧɨɣ� ɦɨɳɧɨɫɬɢ� ɜ� ɤɨɧɬɪɨɥɢɪɭɟɦɨɦ� ɫɟɱɟɧɢɢ�

ɜ ɩɨɫɥɟɚɜɚɪɢɣɧɨɦ�ɪɟɠɢɦɟ�ɩɨɫɥɟ�ɧɨɪɦɚɬɢɜɧɨɝɨ�ɜɨɡɦɭɳɟɧɢɹ �Ɇȼɬ�

�� �� ɚɜɩɚɜɞ 33 ɉɟɪɟɬɨɤ� ɚɤɬɢɜɧɨɣ� ɦɨɳɧɨɫɬɢ� ɜ� ɤɨɧɬɪɨɥɢɪɭɟɦɨɦ� ɫɟɱɟɧɢɢ�

ɜ ɞɨɚɜɚɪɢɣɧɨɦ� ɪɟɠɢɦɟ�� ɫɨɨɬɜɟɬɫɬɜɭɸɳɢɣ� ɩɟɪɟɬɨɤɭ� ɚɤɬɢɜɧɨɣ�

ɦɨɳɧɨɫɬɢ�ɜ�ɤɨɧɬɪɨɥɢɪɭɟɦɨɦ�ɫɟɱɟɧɢɢ�ɜ�ɩɨɫɥɟɚɜɚɪɢɣɧɨɦ�ɪɟɠɢɦɟ�

ɩɨɫɥɟ�ɧɨɪɦɚɬɢɜɧɨɝɨ�ɜɨɡɦɭɳɟɧɢɹ �Ɇȼɬ�

ɉȺ3' ɉɪɢɪɚɳɟɧɢɟ� ɞɨɩɭɫɬɢɦɨɝɨ� ɩɟɪɟɬɨɤɚ� ɚɤɬɢɜɧɨɣ� ɦɨɳɧɨɫɬɢ�

ɜ ɤɨɧɬɪɨɥɢɪɭɟɦɨɦ�ɫɟɱɟɧɢɢ�ɡɚ�ɫɱɟɬ�ɪɟɚɥɢɡɚɰɢɢ�ɭɩɪɚɜɥɹɸɳɢɯ�ɜɨɡ�

ɞɟɣɫɬɜɢɣ� ɨɬ� ɭɫɬɪɨɣɫɬɜ� ɢ� ɤɨɦɩɥɟɤɫɨɜ� ɩɪɨɬɢɜɨɚɜɚɪɢɣɧɨɣ� ɚɜɬɨɦɚ�

ɬɢɤɢ �Ɇȼɬ�

�ɡɚɩ. ɇɨɪɦɚɬɢɜɧɵɣ� ������ ɤɨɷɮɮɢɰɢɟɧɬ� ɡɚɩɚɫɚ� ɫɬɚɬɢɱɟɫɤɨɣ� ɚɩɟɪɢɨɞɢ�

ɱɟɫɤɨɣ�ɭɫɬɨɣɱɢɜɨɫɬɢ�ɩɨ�ɚɤɬɢɜɧɨɣ�ɦɨɳɧɨɫɬɢ
ɩɪɟɞ
ɚɜɩ3 �

ɉɪɟɞɟɥɶɧɵɣ� ɩɨ� ɫɬɚɬɢɱɟɫɤɨɣ� ɚɩɟɪɢɨɞɢɱɟɫɤɨɣ� ɭɫɬɨɣɱɢɜɨɫɬɢ� ɩɟɪɟ�

ɬɨɤ� ɚɤɬɢɜɧɨɣ� ɦɨɳɧɨɫɬɢ� ɜ� ɤɨɧɬɪɨɥɢɪɭɟɦɨɦ� ɫɟɱɟɧɢɢ�

ɜ ɩɨɫɥɟɚɜɚɪɢɣɧɨɦ�ɪɟɠɢɦɟ�ɩɨɫɥɟ�ɧɨɪɦɚɬɢɜɧɨɝɨ�ɜɨɡɦɭɳɟɧɢɹ �Ɇȼɬ�

�ɞɨɩ3 Ⱦɨɩɭɫɬɢɦɵɣ�ɩɟɪɟɬɨɤ�ɚɤɬɢɜɧɨɣ�ɦɨɳɧɨɫɬɢ�ɩɨ�ɤɪɢɬɟɪɢɸ�ɨɛɟɫɩɟɱɟ�

ɧɢɹ� ɧɨɪɦɚɬɢɜɧɨɝɨ� ���� ��� ɤɨɷɮɮɢɰɢɟɧɬɚ� ɡɚɩɚɫɚ� ɫɬɚɬɢɱɟɫɤɨɣ�

ɭɫɬɨɣɱɢɜɨɫɬɢ�ɩɨ�ɧɚɩɪɹɠɟɧɢɸ�ɜ�ɭɡɥɚɯ�ɧɚɝɪɭɡɤɢ�ɜ ɤɨɧɬɪɨɥɢɪɭɟɦɨɦ�

ɫɟɱɟɧɢɢ�ɜ�ɩɨɫɥɟɚɜɚɪɢɣɧɨɦ�ɪɟɠɢɦɟ �Ɇȼɬ�

ɚɜɞ3 � ɉɟɪɟɬɨɤ� ɚɤɬɢɜɧɨɣ� ɦɨɳɧɨɫɬɢ� ɜ� ɤɨɧɬɪɨɥɢɪɭɟɦɨɦ� ɫɟɱɟɧɢɢ�

ɜ ɞɨɚɜɚɪɢɣɧɨɦ�ɪɟɠɢɦɟ �Ɇȼɬ�
ɞɨɩ
ɚɜɩ8 �

Ⱦɨɩɭɫɬɢɦɨɟ� ɧɚɩɪɹɠɟɧɢɟ� ɜ� ɭɡɥɟ� ɧɚɝɪɭɡɤɢ� ɜ� ɩɨɫɥɟɚɜɚɪɢɣɧɨɦ� ɪɟ�

ɠɢɦɟ �ɤȼ�

�� ��
ɞɨɩ
ɚɜɩɚɜɞ 83 ɉɟɪɟɬɨɤ� ɚɤɬɢɜɧɨɣ� ɦɨɳɧɨɫɬɢ� ɜ� ɤɨɧɬɪɨɥɢɪɭɟɦɨɦ� ɫɟɱɟɧɢɢ�

ɜ ɞɨɚɜɚɪɢɣɧɨɦ� ɪɟɠɢɦɟ�� ɫɨɨɬɜɟɬɫɬɜɭɸɳɢɣ� ɞɨɩɭɫɬɢɦɨɦɭ� ɧɚɩɪɹ�

ɠɟɧɢɸ�ɜ� ɤɨɧɬɪɨɥɢɪɭɟɦɵɯ�ɭɡɥɚɯ� ɜ� ɩɨɫɥɟɚɜɚɪɢɣɧɵɯ�ɪɟɠɢɦɚɯ�ɩɨ�

ɫɥɟ�ɧɨɪɦɚɬɢɜɧɵɯ�ɜɨɡɦɭɳɟɧɢɣ �Ɇȼɬ�



���

�ɡɚɩ. ɇɨɪɦɚɬɢɜɧɵɣ� ��� ��� ɤɨɷɮɮɢɰɢɟɧɬ� ɡɚɩɚɫɚ� ɫɬɚɬɢɱɟɫɤɨɣ� ɭɫɬɨɣɱɢ�

ɜɨɫɬɢ�ɩɨ�ɧɚɩɪɹɠɟɧɢɸ�ɜ�ɭɡɥɟ�ɧɚɝɪɭɡɤɢ

�ɞɨɩ3 Ⱦɨɩɭɫɬɢɦɵɣ�ɩɟɪɟɬɨɤ�ɚɤɬɢɜɧɨɣ�ɦɨɳɧɨɫɬɢ�ɩɨ�ɤɪɢɬɟɪɢɸ�ɨɛɟɫɩɟɱɟ�

ɧɢɹ� ɞɢɧɚɦɢɱɟɫɤɨɣ� ɭɫɬɨɣɱɢɜɨɫɬɢ� ɝɟɧɟɪɢɪɭɸɳɟɝɨ� ɨɛɨɪɭɞɨɜɚɧɢɹ�

ɷɥɟɤɬɪɨɫɬɚɧɰɢɣ�ɜ�ɩɨɫɥɟɚɜɚɪɢɣɧɨɦ�ɪɟɠɢɦɟ �Ɇȼɬ�
ɩɪɟɞ
ɞɢɧ3 ɉɪɟɞɟɥɶɧɵɣ� ɩɨ� ɞɢɧɚɦɢɱɟɫɤɨɣ� ɭɫɬɨɣɱɢɜɨɫɬɢ� ɩɟɪɟɬɨɤ� ɚɤɬɢɜɧɨɣ�

ɦɨɳɧɨɫɬɢ ɜ�ɤɨɧɬɪɨɥɢɪɭɟɦɨɦ�ɫɟɱɟɧɢɢ �Ɇȼɬ�

�ɞɨɩ3 Ⱦɨɩɭɫɬɢɦɵɣ�ɩɟɪɟɬɨɤ�ɚɤɬɢɜɧɨɣ�ɦɨɳɧɨɫɬɢ�ɩɨ�ɤɪɢɬɟɪɢɸ�ɨɛɟɫɩɟɱɟ�

ɧɢɹ� ɞɨɩɭɫɬɢɦɨɣ� ɬɨɤɨɜɨɣ� ɧɚɝɪɭɡɤɢ� ɥɢɧɢɣ� ɷɥɟɤɬɪɨɩɟɪɟɞɚɱɢ�

ɢ ɷɥɟɤɬɪɨɫɟɬɟɜɨɝɨ� ɨɛɨɪɭɞɨɜɚɧɢɹ� ɜ ɩɨɫɥɟɚɜɚɪɢɣɧɵɯ� ɪɟɠɢɦɚɯ� ɩɨ�

ɫɥɟ�ɧɨɪɦɚɬɢɜɧɵɯ�ɜɨɡɦɭɳɟɧɢɣ �Ɇȼɬ�

ɚɜɞ3 � ɉɟɪɟɬɨɤ� ɚɤɬɢɜɧɨɣ� ɦɨɳɧɨɫɬɢ� ɜ� ɤɨɧɬɪɨɥɢɪɭɟɦɨɦ� ɫɟɱɟɧɢɢ�

ɜ ɞɨɚɜɚɪɢɣɧɨɦ�ɪɟɠɢɦɟ �Ɇȼɬ�
ɞɨɩ
ɚɜɩ, �

Ⱦɨɩɭɫɬɢɦɚɹ� ɬɨɤɨɜɚɹ� ɧɚɝɪɭɡɤɚ� ɥɢɧɢɣ� ɷɥɟɤɬɪɨɩɟɪɟɞɚɱɢ�

ɢ ɷɥɟɤɬɪɨɫɟɬɟɜɨɝɨ�ɨɛɨɪɭɞɨɜɚɧɢɹ�ɜ�ɩɨɫɥɟɚɜɚɪɢɣɧɨɦ�ɪɟɠɢɦɟ �Ⱥ�

�� ��
ɞɨɩ
ɚɜɩɚɜɞ ,3 ɉɟɪɟɬɨɤ� ɚɤɬɢɜɧɨɣ� ɦɨɳɧɨɫɬɢ� ɜ� ɤɨɧɬɪɨɥɢɪɭɟɦɨɦ� ɫɟɱɟɧɢɢ�

ɜ ɞɨɚɜɚɪɢɣɧɨɦ� ɪɟɠɢɦɟ�� ɫɨɨɬɜɟɬɫɬɜɭɸɳɢɣ� ɞɨɩɭɫɬɢɦɨɣ� ɬɨɤɨɜɨɣ�

ɧɚɝɪɭɡɤɟ�ɥɢɧɢɣ�ɷɥɟɤɬɪɨɩɟɪɟɞɚɱɢ�ɢ�ɷɥɟɤɬɪɨɫɟɬɟɜɨɝɨ�ɨɛɨɪɭɞɨɜɚɧɢɹ�

ɜ� ɩɨɫɥɟɚɜɚɪɢɣɧɵɯ� ɪɟɠɢɦɚɯ� ɩɨɫɥɟ� ɧɨɪɦɚɬɢɜɧɵɯ� ɜɨɡɦɭɳɟ�

ɧɢɣ �Ɇȼɬ�

5DVWU:LQɫɚɥɶɞɨ3 B Ɂɧɚɱɟɧɢɟ� ɫɚɥɶɞɨ�ɩɟɪɟɬɨɤɚ� ɚɤɬɢɜɧɨɣ� ɦɨɳɧɨɫɬɢ�� ɩɨɥɭɱɟɧɧɨɟ�

ɜ ɩɪɨɝɪɚɦɦɧɨɦ�ɤɨɦɩɥɟɤɫɟ�5DVWU:LQ

0DWKFDGɫɚɥɶɞɨ3 B Ɂɧɚɱɟɧɢɟ� ɫɚɥɶɞɨ�ɩɟɪɟɬɨɤɚ� ɚɤɬɢɜɧɨɣ� ɦɨɳɧɨɫɬɢ�� ɩɨɥɭɱɟɧɧɨɟ�

ɜ ɩɪɨɝɪɚɦɦɧɨɦ�ɤɨɦɩɥɟɤɫɟ�0DWKFDG

3 Ⱥɤɬɢɜɧɚɹ�ɦɨɳɧɨɫɬɶ�ɧɚɝɪɭɡɤɢ��Ɇȼɬ�

ɝɟɧ3 Ⱥɤɬɢɜɧɚɹ�ɦɨɳɧɨɫɬɶ�ɝɟɧɟɪɚɰɢɢ��Ɇȼɬ�

4 Ɋɟɚɤɬɢɜɧɚɹ�ɦɨɳɧɨɫɬɶ�ɧɚɝɪɭɡɤɢ��ɆȼȺɪ�

Ƚ4 Ɋɟɚɤɬɢɜɧɚɹ�ɦɨɳɧɨɫɬɶ�ɝɟɧɟɪɚɰɢɢ��ɆȼȺɪ�

ɧɨɦ3 ɇɨɦɢɧɚɥɶɧɚɹ�ɚɤɬɢɜɧɚɹ�ɦɨɳɧɨɫɬɶ�ɧɚɝɪɭɡɤɢ��Ɇȼɬ�

ɧɨɦ4 ɇɨɦɢɧɚɥɶɧɚɹ�ɪɟɚɤɬɢɜɧɚɹ�ɦɨɳɧɨɫɬɶ�ɧɚɝɪɭɡɤɢ��ɆȼȺɪ�

8 ɇɚɩɪɹɠɟɧɢɟ�ɜ�ɭɡɥɟ�ɧɚɝɪɭɡɤɢ��ɤȼ�

��83 Ɏɭɧɤɰɢɹ�ɚɤɬɢɜɧɨɣ�ɦɨɳɧɨɫɬɢ�ɨɬ�ɧɚɩɪɹɠɟɧɢɹ��Ɇȼɬ�



���

��84 Ɏɭɧɤɰɢɹ�ɪɟɚɤɬɢɜɧɨɣ�ɦɨɳɧɨɫɬɢ�ɨɬ�ɧɚɩɪɹɠɟɧɢɹ��ɆȼȺɪ�

ɧɚɱ3 Ⱥɤɬɢɜɧɚɹ�ɦɨɳɧɨɫɬɶ�ɜ�ɧɚɱɚɥɟ�ɥɢɧɢɢ��Ɇȼɬ�

ɧɚɱ4 Ɋɟɚɤɬɢɜɧɚɹ ɦɨɳɧɨɫɬɶ�ɜ�ɧɚɱɚɥɟ�ɥɢɧɢɢ��ɆȼȺɪ�

ɤɨɧ3 Ⱥɤɬɢɜɧɚɹ�ɦɨɳɧɨɫɬɶ�ɜ�ɤɨɧɰɟ�ɥɢɧɢɢ��Ɇȼɬ�

ɤɨɧ4 Ɋɟɚɤɬɢɜɧɚɹ�ɦɨɳɧɨɫɬɶ�ɜ�ɤɨɧɰɟ�ɥɢɧɢɢ��ɆȼȺɪ�

ɥ3 Ⱥɤɬɢɜɧɚɹ�ɦɨɳɧɨɫɬɶ�ɥɢɧɢɢ��Ɇȼɬ�

ɥ4 Ɋɟɚɤɬɢɜɧɚɹ�ɦɨɳɧɨɫɬɶ�ɥɢɧɢɢ��ɆȼȺɪ�

ɥ3ǻ ɉɨɬɟɪɢ�ɚɤɬɢɜɧɨɣ�ɦɨɳɧɨɫɬɢ�ɜ�ɥɢɧɢɢ��Ɇȼɬ�

ɥ5 Ⱥɤɬɢɜɧɨɟ�ɫɨɩɪɨɬɢɜɥɟɧɢɟ�ɥɢɧɢɢ��Ɉɦ�

ɥ; Ɋɟɚɤɬɢɜɧɨɟ�ɫɨɩɪɨɬɢɜɥɟɧɢɟ�ɥɢɧɢɢ��Ɉɦ�

ɥ8 ɇɚɩɪɹɠɟɧɢɟ�ɥɢɧɢɢ�ɷɥɟɤɬɪɨɩɟɪɟɞɚɱɢ��ɤȼ�

ɧɨɪɦ8 ɇɨɪɦɚɥɶɧɨɟ�ɧɚɩɪɹɠɟɧɢɟ��ɤȼ�

Ȧ ɑɚɫɬɨɬɚ�ɜ�ɫɟɬɢ��Ƚɰ�

ɡɩ. Ʉɨɷɮɮɢɰɢɟɧɬ�ɡɚɩɚɫɚ

ɮ8 Ɏɚɡɧɨɟ�ɧɚɩɪɹɠɟɧɢɟ�ɫɟɬɢ��ɤȼ�

&4 ȿɦɤɨɫɬɧɚɹ�ɪɟɚɤɬɢɜɧɚɹ�ɦɨɳɧɨɫɬɶ��ɆȼȺɪ�

/4 ɂɧɞɭɤɬɢɜɧɚɹ�ɪɟɚɤɬɢɜɧɚɹ�ɦɨɳɧɨɫɬɶ��ɆȼȺɪ�

&; ȿɦɤɨɫɬɧɨɟ�ɫɨɩɪɨɬɢɜɥɟɧɢɟ��Ɉɦ�

/; ɂɧɞɭɤɬɢɜɧɨɟ�ɫɨɩɪɨɬɢɜɥɟɧɢɟ��Ɉɦ�

��85 ɋɨɩɪɨɬɢɜɥɟɧɢɟ�ɧɢɬɢ�ɧɚɤɚɥɢɜɚɧɢɹ��Ɉɦ�

3N Ɋɟɝɭɥɢɪɭɸɳɢɣ�ɷɮɮɟɤɬ ɧɚɝɪɭɡɤɢ�ɞɥɹ�ɚɤɬɢɜɧɨɣ�ɦɨɳɧɨɫɬɢ

4N Ɋɟɝɭɥɢɪɭɸɳɢɣ�ɷɮɮɟɤɬ�ɧɚɝɪɭɡɤɢ�ɞɥɹ�ɪɟɚɤɬɢɜɧɨɣ�ɦɨɳɧɨɫɬɢ

ɭɫɬ, Ɍɨɤ�ɷɥɟɦɟɧɬɚ�ɜ�ɭɫɬɚɧɨɜɢɜɲɟɦɫɹ�ɪɟɠɢɦɟ��ɤȺ�

ȾȾɌɇ, Ⱦɥɢɬɟɥɶɧɨ�ɞɨɩɭɫɬɢɦɨɟ�ɡɧɚɱɟɧɢɟ�ɬɨɤɚ�ɷɥɟɦɟɧɬɚ��ɤȺ�

,' Ɋɚɡɧɢɰɚ�ɦɟɠɞɭ�ɞɥɢɬɟɥɶɧɨ�ɞɨɩɭɫɬɢɦɵɦ�ɢ�ɭɫɬɚɧɨɜɢɜɲɢɦɫɹ�ɡɧɚɱɟ�

ɧɢɟɦ�ɬɨɤɚ�ɷɥɟɦɟɧɬɚ��ɤȺ�

MNɭ
,

�
Ɍɨɤ�ɜ�ɜɟɬɜɢ� MN � ɜ�ɭɫɬɚɧɨɜɢɜɲɟɦɫɹ�ɪɟɠɢɦɟ��ɤȺ�

MN
,

�PD[ Ⱦɥɢɬɟɥɶɧɨ�ɞɨɩɭɫɬɢɦɵɣ�ɬɨɤ�ɜ�ɜɟɬɜɢ� MN � �ɤȺ�



���

Q
8PLQ Ɇɢɧɢɦɚɥɶɧɨɟ�ɧɚɩɪɹɠɟɧɢɟ�ɜ�ɭɡɥɟ�ɧɚɝɪɭɡɤɢ�Q �ɤȼ�

Qɭ
8 ɍɫɬɚɧɨɜɢɜɲɟɟɫɹ�ɡɧɚɱɟɧɢɟ�ɧɚɩɪɹɠɟɧɢɹ�ɜ�ɭɡɥɟ�ɧɚɝɪɭɡɤɢ Q �ɤȼ�

Q
8PD[ Ɇɚɤɫɢɦɚɥɶɧɨɟ�ɡɧɚɱɟɧɢɟ�ɧɚɩɪɹɠɟɧɢɹ ɜ�ɭɡɥɟ�ɧɚɝɪɭɡɤɢ Q �ɤȼ�

ɂ ɐɟɥɟɜɚɹ�ɮɭɧɤɰɢɹ

��86 ɭɗɗɋ ɉɨɥɧɚɹ� ɦɨɳɧɨɫɬɶ� ɷɧɟɪɝɨɫɢɫɬɟɦɵ� ɜ� ɭɫɬɚɧɨɜɢɜɲɟɦɫɹ� ɪɟɠɢɦɟ�

ɫ ɭɱɟɬɨɦ�ɋɏɇ��ɆȼȺ�

�� QQ 86 ɉɨɥɧɚɹ�ɦɨɳɧɨɫɬɶ�ɭɡɥɚ�ɧɚɝɪɭɡɤɢ�Q ɫ�ɭɱɟɬɨɦ�ɋɏɇ��ɆȼȺ�

; ȼɟɤɬɨɪ�ɫɬɨɥɛɟɰ�ɢɫɤɨɦɵɯ�ɩɟɪɟɦɟɧɧɵɯ

��;: ɋɢɫɬɟɦɚ�ɭɪɚɜɧɟɧɢɣ�ɛɚɥɚɧɫɨɜ�ɦɨɳɧɨɫɬɟɣ

į ɍɝɨɥ�ɨɬɤɥɨɧɟɧɢɹ�ɦɟɠɞɭ�ɮɚɡɚɦɢ ɧɚɩɪɹɠɟɧɢɣ��ɪɚɞ�

3Z ɍɪɚɜɧɟɧɢɟ ɧɟɛɚɥɚɧɫɚ�ɚɤɬɢɜɧɨɣ�ɦɨɳɧɨɫɬɢ�ɭɡɥɚ��Ɇȼɬ�

4Z ɍɪɚɜɧɟɧɢɟ�ɧɟɛɚɥɚɧɫɚ�ɪɟɚɤɬɢɜɧɨɣ�ɦɨɳɧɨɫɬɢ�ɭɡɥɚ��ɆȼȺɪ�

Q Ʉɨɥɢɱɟɫɬɜɨ�ɭɡɥɨɜ�ɫɯɟɦɵ
J Ⱥɤɬɢɜɧɚɹ�ɩɪɨɜɨɞɢɦɨɫɬɶ�ɜɟɬɜɢ��ɋɦ�

E Ɋɟɚɤɬɢɜɧɚɹ�ɩɪɨɜɨɞɢɦɨɫɬɢ�ɜɟɬɜɢ��ɋɦ�

MN� ɇɨɦɟɪɚ�ɭɡɥɨɜ

;

:

w
w ɑɚɫɬɧɚɹ�ɩɪɨɢɡɜɨɞɧɚɹ�ɧɟɛɚɥɚɧɫɚ ɚɤɬɢɜɧɨɣ�ɦɨɳɧɨɫɬɢ�ɩɨ�ɜɟɤɬɨɪɭ�ɏ

8
:3

w
w ɑɚɫɬɧɚɹ� ɩɪɨɢɡɜɨɞɧɚɹ� ɧɟɛɚɥɚɧɫɚ� ɚɤɬɢɜɧɨɣ� ɦɨɳɧɨɫɬɢ� ɩɨ� ɦɨɞɭɥɸ�

ɧɚɩɪɹɠɟɧɢɹ�ɭɡɥɚ

8

:4

w
w ɑɚɫɬɧɚɹ�ɩɪɨɢɡɜɨɞɧɚɹ�ɧɟɛɚɥɚɧɫɚ�ɪɟɚɤɬɢɜɧɨɣ�ɦɨɳɧɨɫɬɢ�ɩɨ ɦɨɞɭɥɸ�

ɧɚɩɪɹɠɟɧɢɹ�ɭɡɥɚ

į
:3

w
w ɑɚɫɬɧɚɹ� ɩɪɨɢɡɜɨɞɧɚɹ� ɧɟɛɚɥɚɧɫɚ� ɚɤɬɢɜɧɨɣ� ɦɨɳɧɨɫɬɢ� ɩɨ� ɮɚɡɟ�

ɧɚɩɪɹɠɟɧɢɹ�ɭɡɥɚ

į

:4

w
w ɑɚɫɬɧɚɹ� ɩɪɨɢɡɜɨɞɧɚɹ� ɧɟɛɚɥɚɧɫɚ� ɪɟɚɤɬɢɜɧɨɣ� ɦɨɳɧɨɫɬɢ� ɫɨɨɬɜɟɬ�

ɫɬɜɟɧɧɨ�ɩɨ�ɮɚɡɟ�ɧɚɩɪɹɠɟɧɢɹ�ɭɡɥɚ

L ɒɚɝ�ɢɬɟɪɚɰɢɢ

Q8 
 Ⱦɟɣɫɬɜɢɬɟɥɶɧɨɟ�ɡɧɚɱɟɧɢɟ�ɧɚɩɪɹɠɟɧɢɹ�ɜ�ɭɡɥɟ�ɧɚɝɪɭɡɤɢ Q �ɤȼ�

Q8 

 Ɇɧɢɦɨɟ�ɡɧɚɱɟɧɢɟ�ɧɚɩɪɹɠɟɧɢɹ�ɜ�ɭɡɥɟ�ɧɚɝɪɭɡɤɢ�Q �ɤȼ�

MNɭ
,

�

 Ⱦɟɣɫɬɜɢɬɟɥɶɧɨɟ�ɡɧɚɱɟɧɢɟ�ɬɨɤɚ�ɜɟɬɜɢ� MN � �ɤȺ�

MNɭ
,

�


 Ɇɧɢɦɨɟ�ɡɧɚɱɟɧɢɟ�ɬɨɤɚ�ɜɟɬɜɢ� MN � �ɤȺ�



���


; ȼɟɤɬɨɪ�ɡɚɜɢɫɢɦɵɯ�ɩɟɪɟɦɟɧɧɵɯ


< ȼɟɤɬɨɪ�ɧɟɡɚɜɢɫɢɦɵɯ�ɩɟɪɟɦɟɧɧɵɯ


<
ɂ
w
w Ƚɪɚɞɢɟɧɬ�ɧɟɹɜɧɨɣ�ɮɭɧɤɰɢɢ�ɩɨ ɜɟɤɬɨɪɭ�ɧɟɡɚɜɢɫɢɦɵɯ�ɩɟɪɟɦɟɧɧɵɯ

�_C<
ɂ
w
w ȼɟɤɬɨɪ��ɨɩɪɟɞɟɥɹɟɦɵɣ�ɢɡ�ɹɜɧɨɣ�ɡɚɜɢɫɢɦɨɫɬɢ� C��<ɂ


<
:
w
w

Ɇɚɬɪɢɰɚ�ɱɚɫɬɧɵɯ�ɩɪɨɢɡɜɨɞɧɵɯ
M

N3

<

Z


w

w

M

N4

<

Z


w

w

M

N3

<

Z


w

w Ɇɚɬɪɢɰɚ�ɱɚɫɬɧɨɣ�ɩɪɨɢɡɜɨɞɧɨɣ�ɧɟɛɚɥɚɧɫɚ�ɚɤɬɢɜɧɨɣ�ɦɨɳɧɨɫɬɢ�ɭɡ�

ɥɚ�N ɩɨ ɜɟɤɬɨɪɭ�ɧɟɡɚɜɢɫɢɦɵɯ�ɩɟɪɟɦɟɧɧɵɯ

M

N4

<

Z


w

w Ɇɚɬɪɢɰɚ� ɱɚɫɬɧɨɣ� ɩɪɨɢɡɜɨɞɧɨɣ� ɧɟɛɚɥɚɧɫɚ� ɪɟɚɤɬɢɜɧɨɣ� ɦɨɳɧɨɫɬɢ�

ɭɡɥɚ�N ɩɨ ɜɟɤɬɨɪɭ�ɧɟɡɚɜɢɫɢɦɵɯ�ɩɟɪɟɦɟɧɧɵɯ

�
�<Z N3 ɍɡɥɨɜɨɟ� ɭɪɚɜɧɟɧɢɟ� ɧɟɛɚɥɚɧɫɚ� ɚɤɬɢɜɧɨɣ� ɦɨɳɧɨɫɬɢ� ɭɡɥɚ N

ɩɨ ɜɟɤɬɨɪɭ�ɧɟɡɚɜɢɫɢɦɵɯ�ɩɟɪɟɦɟɧɧɵɯ

�
�<Z N4 ɍɡɥɨɜɨɟ� ɭɪɚɜɧɟɧɢɟ� ɧɟɛɚɥɚɧɫɚ� ɪɟɚɤɬɢɜɧɨɣ� ɦɨɳɧɨɫɬɢ� ɭɡɥɚ N

ɩɨ ɜɟɤɬɨɪɭ�ɧɟɡɚɜɢɫɢɦɵɯ�ɩɟɪɟɦɟɧɧɵɯ

:

ɂ

w
w ȼɟɤɬɨɪ�ɫɬɪɨɤɚ�ɱɚɫɬɧɵɯ�ɩɪɨɢɡɜɨɞɧɵɯ

L< 
 Ɂɧɚɱɟɧɢɟ�ɜɟɤɬɨɪɚ�ɧɟɡɚɜɢɫɢɦɵɯ�ɩɟɪɟɦɟɧɧɵɯ�ɧɚ�ɲɚɝɟ�ɢɬɟɪɚɰɢɢ L

ɬɪN Ʉɨɷɮɮɢɰɢɟɧɬ�ɬɪɚɧɫɮɨɪɦɚɰɢɢ

PLQBɬɪN Ɇɢɧɢɦɚɥɶɧɨɟ�ɡɧɚɱɟɧɢɟ�ɤɨɷɮɮɢɰɢɟɧɬɚ�ɬɪɚɧɫɮɨɪɦɚɰɢɢ

PD[BɬɪN Ɇɚɤɫɢɦɚɥɶɧɨɟ�ɡɧɚɱɟɧɢɟ�ɤɨɷɮɮɢɰɢɟɧɬɚ�ɬɪɚɧɫɮɨɪɦɚɰɢɢ

�W ɉɨɩɪɚɜɨɱɧɵɣ�ɤɨɷɮɮɢɰɢɟɧɬ

ɫɜɹɡɢ8 ɇɚɩɪɹɠɟɧɢɟ�ɦɟɠɫɢɫɬɟɦɧɨɣ�ɥɢɧɢɢ

ɢɫɯɫɚɥɶɞɨ3 B ɂɫɯɨɞɧɨɟ� ɡɧɚɱɟɧɢɟ� ɫɚɥɶɞɨ�ɩɟɪɟɬɨɤɚ� ɚɤɬɢɜɧɨɣ� ɦɨɳɧɨɫɬɢ

ɜ ɤɨɧɬɪɨɥɢɪɭɟɦɨɦ�ɫɟɱɟɧɢɢ��Ɇȼɬ�

ɪɚɫɱɫɚɥɶɞɨ3 B Ɋɚɫɱɟɬɧɨɟ� ɡɧɚɱɟɧɢɟ� ɫɚɥɶɞɨ�ɩɟɪɟɬɨɤɚ� ɚɤɬɢɜɧɨɣ� ɦɨɳɧɨɫɬɢ

ɜ ɤɨɧɬɪɨɥɢɪɭɟɦɨɦ�ɫɟɱɟɧɢɢ��Ɇȼɬ�

ɫɚɥɶɞɨ3' ɇɟɨɛɯɨɞɢɦɨɟ� ɡɧɚɱɟɧɢɟ� ɫɧɢɠɟɧɢɹ� ɫɚɥɶɞɨ�ɩɟɪɟɬɨɤɚ� ɚɤɬɢɜɧɨɣ�

ɦɨɳɧɨɫɬɢ ɜ�ɤɨɧɬɪɨɥɢɪɭɟɦɨɦ�ɫɟɱɟɧɢɢ��Ɇȼɬ�

Q4Ȼɍ8 B ɇɚɩɪɹɠɟɧɢɟ�ɜ�ɭɡɥɟ� Q ��ɛɚɥɚɧɫɢɪɭɸɳɟɦ�ɩɨ�ɪɟɚɤɬɢɜɧɨɣ�ɦɨɳɧɨɫɬɢ�

�ɤȼ�



���

ɇɈɇ3 Ɉɛɴɟɦ�ɩɨɬɟɧɰɢɚɥɶɧɨ�ɧɟ�ɨɬɤɥɸɱɟɧɧɨɣ�ɧɚɝɪɭɡɤɢ��Ɇȼɬ�

ɫɚɥɶɞɨ3 ɋɚɥɶɞɨ�ɩɟɪɟɬɨɤ� ɚɤɬɢɜɧɨɣ� ɦɨɳɧɨɫɬɢ� ɜ� ɤɨɧɬɪɨɥɢɪɭɟɦɨɦ� ɫɟɱɟɧɢɢ�

�Ɇȼɬ�

ɆȾɉ3 Ɇɚɤɫɢɦɚɥɶɧɨ�ɞɨɩɭɫɬɢɦɵɣ�ɩɟɪɟɬɨɤ�ɚɤɬɢɜɧɨɣ�ɦɨɳɧɨɫɬɢ��Ɇȼɬ�

ɡɞ8 Ɂɚɞɚɧɧɨɟ�ɧɚɩɪɹɠɟɧɢɟ�ɜ�ɭɡɥɟ��ɤȼ�

Q83 �� Ⱥɤɬɢɜɧɚɹ�ɦɨɳɧɨɫɬɶ�ɭɡɥɚ�Q ɫ�ɭɱɟɬɨɦ�ɋɏɇ

ɗɗɋ83 �� ɋɭɦɦɚɪɧɚɹ�ɚɤɬɢɜɧɚɹ�ɦɨɳɧɨɫɬɶ�ɷɧɟɪɝɨɫɢɫɬɟɦɵ�ɫ�ɭɱɟɬɨɦ�ɋɏɇ

3
ɫɪ8 ɍɫɥɨɜɧɨɟ� ɫɪɟɞɧɟɟ� ɧɚɩɪɹɠɟɧɢɟ� ɤɨɧɬɪɨɥɶɧɵɯ� ɩɭɧɤɬɨɜ�� ɭɱɚɫɬɜɭɸ�

ɳɢɯ�ɜ�ɪɟɝɭɥɢɪɨɜɚɧɢɢ

Q3N B Ʉɨɷɮɮɢɰɢɟɧɬ�ɭɱɚɫɬɢɹ�ɭɡɥɚ�ɧɚɝɪɭɡɤɢ�ɜ�ɮɨɪɦɢɪɨɜɚɧɢɢ�ɨɛɳɟɝɨ�ɪɟ�

ɝɭɥɢɪɭɸɳɟɝɨ� ɷɮɮɟɤɬɚ� ɧɚɝɪɭɡɤɢ� ɩɨ� ɧɚɩɪɹɠɟɧɢɸ� ɞɥɹ� ɚɤɬɢɜɧɨɣ�

ɦɨɳɧɨɫɬɢ�ɞɥɹ�ɪɚɫɫɦɚɬɪɢɜɚɟɦɨɣ�ɱɚɫɬɢ�ɷɧɟɪɝɨɫɢɫɬɟɦɵ

ɜ, Ɍɨɤ�ɜɨɡɛɭɠɞɟɧɢɹ�ɝɟɧɟɪɚɬɨɪɨɜ�ɫɬɚɧɰɢɣ��ɤȺ�

�U ɍɞɟɥɶɧɨɟ� ɫɨɩɪɨɬɢɜɥɟɧɢɟ� ɩɪɢ� ɬɟɦɩɟɪɚɬɭɪɟ� ɩɪɨɜɨɞɚ� ��� �ɋ�

�Ɉɦ�ɤɦ�

O Ⱦɥɢɧɚ�ɥɢɧɢɢ��ɤɦ�

�ɯ ɍɞɟɥɶɧɨɟ�ɪɟɚɤɬɢɜɧɨɟ�ɫɨɩɪɨɬɢɜɥɟɧɢɟ��Ɉɦ�ɤɦ�

ɩɪU Ɋɚɞɢɭɫ�ɩɪɨɜɨɞɚ��ɦ�

ɩɪ' ɋɪɟɞɧɟɝɟɨɦɟɬɪɢɱɟɫɤɨɟ�ɪɚɫɫɬɨɹɧɢɟ�ɦɟɠɞɭ�ɮɚɡɚɦɢ��ɦ�

FDEFDE ''' �� Ɋɚɫɫɬɨɹɧɢɟ�ɦɟɠɞɭ�ɩɪɨɜɨɞɚɦɢ�ɫɨɨɬɜɟɬɫɬɜɟɧɧɨ�ɮɚɡ� FED �� �ɦ�

ɥJ Ⱥɤɬɢɜɧɚɹ�ɩɪɨɜɨɞɢɦɨɫɬɶ�ɥɢɧɢɢ�ɋɦ�ɤɦ�

ɥE Ɋɟɚɤɬɢɜɧɚɹ�ɩɪɨɜɨɞɢɦɨɫɬɶ�ɥɢɧɢɢ�ɋɦ�ɤɦ�

�E ɍɞɟɥɶɧɚɹ�ɟɦɤɨɫɬɧɚɹ�ɩɪɨɜɨɞɢɦɨɫɬɶ��ɋɦ�ɤɦ�

F4 Ɂɚɪɹɞɧɚɹ�ɦɨɳɧɨɫɬɶ�ɥɢɧɢɢ��ɆȼȺɪ�

ɌU Ⱥɤɬɢɜɧɨɟ�ɫɨɩɪɨɬɢɜɥɟɧɢɟ�ɬɪɚɧɫɮɨɪɦɚɬɨɪɧɨɣ�ɜɟɬɜɢ��Ɉɦ�

Ɍɯ Ɋɟɚɤɬɢɜɧɨɟ�ɫɨɩɪɨɬɢɜɥɟɧɢɟ�ɬɪɚɧɫɮɨɪɦɚɬɨɪɧɨɣ�ɜɟɬɜɢ��Ɉɦ�

ɤ3' ɉɨɬɟɪɢ�ɤɨɪɨɬɤɨɝɨ�ɡɚɦɵɤɚɧɢɹ��Ɇȼɬ�

NX ɇɚɩɪɹɠɟɧɢɟ�ɤɨɪɨɬɤɨɝɨ�ɡɚɦɵɤɚɧɢɹ����

ɌJ Ⱥɤɬɢɜɧɚɹ�ɩɪɨɜɨɞɢɦɨɫɬɶ�ɬɪɚɧɫɮɨɪɦɚɬɨɪɧɨɣ�ɜɟɬɜɢ��Ɉɦ�

ɌE Ɋɟɚɤɬɢɜɧɚɹ�ɩɪɨɜɨɞɢɦɨɫɬɶ�ɬɪɚɧɫɮɨɪɦɚɬɨɪɧɨɣ�ɜɟɬɜɢ��Ɉɦ�



���

ɯ3' Ⱥɤɬɢɜɧɵɟ�ɩɨɬɟɪɢ�ɯɨɥɨɫɬɨɝɨ�ɯɨɞɚ��Ɇȼɬ�

[4' ɇɚɦɚɝɧɢɱɢɜɚɸɳɚɹ�ɦɨɳɧɨɫɬɶ��ɆȼȺɪ�

ɧɨɦ6 ɇɨɦɢɧɚɥɶɧɚɹ�ɦɨɳɧɨɫɬɶ��ɆȼȺ�

ɯ, Ɍɨɤ�ɯɨɥɨɫɬɨɝɨ�ɯɨɞɚ�ɜ���ɨɬ ɧɨɦ,

�D Ⱦɨɥɹ�ɚɤɬɢɜɧɨɣ�ɦɨɳɧɨɫɬɢ�ɧɚɝɪɭɡɤɢ��ɧɟ�ɡɚɜɢɫɹɳɟɣ�ɨɬ�ɧɚɩɪɹɠɟɧɢɹ�

ɧɚ�ɟɟ�ɲɢɧɚɯ

�E Ⱦɨɥɹ� ɪɟɚɤɬɢɜɧɨɣ� ɦɨɳɧɨɫɬɢ� ɧɚɝɪɭɡɤɢ�� ɧɟ� ɡɚɜɢɫɹɳɟɣ�

ɨɬ ɧɚɩɪɹɠɟɧɢɹ�ɧɚ�ɟɟ�ɲɢɧɚɯ

�D Ⱦɨɥɹ� ɚɤɬɢɜɧɨɣ� ɧɚɝɪɭɡɤɢ�� ɡɚɜɢɫɹɳɟɣ� ɨɬ� ɧɚɩɪɹɠɟɧɢɹ� ɧɚ� ɲɢɧɚɯ�

ɩɨɞɫɬɚɧɰɢɢ�ɜ�ɩɟɪɜɨɣ�ɫɬɟɩɟɧɢ

�E Ⱦɨɥɹ� ɪɟɚɤɬɢɜɧɨɣ� ɧɚɝɪɭɡɤɢ�� ɡɚɜɢɫɹɳɟɣ� ɨɬ� ɧɚɩɪɹɠɟɧɢɹ� ɧɚ�ɲɢɧɚɯ�

ɩɨɞɫɬɚɧɰɢɢ�ɜ�ɩɟɪɜɨɣ�ɫɬɟɩɟɧɢ

�D Ⱦɨɥɹ� ɚɤɬɢɜɧɨɣ� ɧɚɝɪɭɡɤɢ�� ɡɚɜɢɫɹɳɟɣ� ɨɬ� ɧɚɩɪɹɠɟɧɢɹ� ɧɚ� ɲɢɧɚɯ�

ɩɨɞɫɬɚɧɰɢɢ�ɜɨ�ɜɬɨɪɨɣ�ɫɬɟɩɟɧɢ

�E Ⱦɨɥɹ� ɪɟɚɤɬɢɜɧɨɣ� ɧɚɝɪɭɡɤɢ�� ɡɚɜɢɫɹɳɟɣ� ɨɬ� ɧɚɩɪɹɠɟɧɢɹ� ɧɚ�ɲɢɧɚɯ�

ɩɨɞɫɬɚɧɰɢɢ�ɜɨ�ɜɬɨɪɨɣ�ɫɬɟɩɟɧɢ

ɗɗɋ3 ɋɭɦɦɚɪɧɚɹ�ɚɤɬɢɜɧɚɹ�ɦɨɳɧɨɫɬɶ�ɷɧɟɪɝɨɫɢɫɬɟɦɵ��ɩɨɬɪɟɛɥɹɟɦɚɹ�ɭɡ�

ɥɚɦɢ�ɧɚɝɪɭɡɤɢ
3

ɗɗɋɫɪ8 B
ɍɫɥɨɜɧɨɟ�ɫɪɟɞɧɟɟ�ɧɚɩɪɹɠɟɧɢɟ�ɗɗɋ

ȼ�ɞɢɫɫɟɪɬɚɰɢɢ�ɢɫɩɨɥɶɡɨɜɚɧɵ� ɬɪɚɞɢɰɢɨɧɧɵɟ�ɞɥɹ� ɷɥɟɤɬɪɨɬɟɯɧɢɱɟɫɤɨɣ� ɥɢɬɟ�

ɪɚɬɭɪɵ�ɟɞɢɧɢɰɵ�ɢɡɦɟɪɟɧɢɹ��Ⱥ��ɤȺ��ȼ��ɤȼ��Ɉɦ��ɤɈɦ��Ɉɦ�ɤɦ��Ƚɰ��Ƚɰ�ɫ��ɆȼȺ��Ɇȼɬ��

ɆȼȺɪ� ɤɦ��ɦ��ɫɦ��ɦɦ��ɦɦ���Ɍɥ��ɋɦ��ɋɦ�ɤɦ�



���

ɋɉɂɋɈɄ�ɅɂɌȿɊȺɌɍɊɕ

��ɉɚɧɚɫɟɰɤɢɣ� Ⱦ� Ⱥ� ɋɨɜɟɪɲɟɧɫɬɜɨɜɚɧɢɟ� ɫɬɪɭɤɬɭɪɵ� ɢ� ɚɥɝɨɪɢɬɦɨɜ�

ɩɪɨɬɢɜɨɚɜɚɪɢɣɧɨɝɨ� ɭɩɪɚɜɥɟɧɢɹ� ɗɗɋ�� ɞɢɫɫ�� «� ɤɚɧɞ�� ɬɟɯɧ�� ɧɚɭɤ�� ��������� ��

ɉɚɧɚɫɟɰɤɢɣ�Ⱦɚɧɢɢɥ�Ⱥɥɟɤɫɚɧɞɪɨɜɢɱ� ± ɂɪɤɭɬɫɤ������� ± ����ɫ�

��ɈȺɈ� ©ɋɈ� ȿɗɋª�� ɋɌɈ� ������������������������� Ⱥɜɬɨɦɚɬɢɱɟɫɤɨɟ�

ɩɪɨɬɢɜɨɚɜɚɪɢɣɧɨɟ� ɭɩɪɚɜɥɟɧɢɟ� ɪɟɠɢɦɚɦɢ� ɷɧɟɪɝɨɫɢɫɬɟɦ�� ɉɪɨɬɢɜɨɚɜɚɪɢɣɧɚɹ�

ɚɜɬɨɦɚɬɢɤɚ� ɷɧɟɪɝɨɫɢɫɬɟɦ�� ɍɫɥɨɜɢɹ� ɨɪɝɚɧɢɡɚɰɢɢ� ɩɪɨɰɟɫɫɚ�� ɍɫɥɨɜɢɹ� ɫɨɡɞɚɧɢɹ�

ɨɛɴɟɤɬɚ��ɇɨɪɦɵ�ɢ�ɬɪɟɛɨɜɚɧɢɹ� ± Ɇ���������± ���ɫ�

��ɈȺɈ� ©ɋɈ� ȿɗɋª� ɋɌɈ� ������������������������� ɉɪɚɜɢɥɚ� ɨɩɪɟɞɟɥɟɧɢɹ�

ɦɚɤɫɢɦɚɥɶɧɨ� ɞɨɩɭɫɬɢɦɵɯ� ɢ� ɚɜɚɪɢɣɧɨ� ɞɨɩɭɫɬɢɦɵɯ� ɩɟɪɟɬɨɤɨɜ� ɚɤɬɢɜɧɨɣ�

ɦɨɳɧɨɫɬɢ� ɜ� ɤɨɧɬɪɨɥɢɪɭɟɦɵɯ� ɫɟɱɟɧɢɹɯ� ɞɢɫɩɟɬɱɟɪɫɤɨɝɨ� ɰɟɧɬɪɚ� ± Ɇ��� ������ ±

�� ɫ�

�� ɊȾ� ���������� Ɇɟɬɨɞɢɱɟɫɤɢɟ� ɭɤɚɡɚɧɢɹ� ɩɨ� ɨɩɪɟɞɟɥɟɧɢɸ� ɭɫɬɨɣɱɢɜɨɫɬɢ�

ɷɧɟɪɝɨɫɢɫɬɟɦ� ɇɨɪɦɚɬɢɜɧɵɟ�ɞɨɤɭɦɟɧɬɵ��ɑ���� ± ������± ���ɫ�

��Ɇɟɬɨɞɢɱɟɫɤɢɟ�ɭɤɚɡɚɧɢɹ�ɩɨ�ɭɫɬɨɣɱɢɜɨɫɬɢ�ɷɧɟɪɝɨɫɢɫɬɟɦ� ± Ɇ���ɇɐ�ɗɇȺɋ��

�����

��ɈȺɈ� ©ɋɈ� ȿɗɋª�� ɋɌɈ� ������������������������ ɉɪɚɜɢɥɚ� ɩɟɪɟɯɨɞɚ�

ɧɚ ɪɚɛɨɬɭ�ɜ�ɜɵɧɭɠɞɟɧɧɨɦ�ɪɟɠɢɦɟ�ɜ�ɤɨɧɬɪɨɥɢɪɭɟɦɵɯ�ɫɟɱɟɧɢɹɯ�ɞɢɫɩɟɬɱɟɪɫɤɨɝɨ�

ɰɟɧɬɪɚ�ɈȺɈ�©ɋɈ�ȿɗɋª� ± Ɇ���������± ���ɫ�

��ɉɪɚɜɢɥɚ� ɪɚɡɪɚɛɨɬɤɢ� ɢ� ɩɪɢɦɟɧɟɧɢɹ� ɝɪɚɮɢɤɨɜ� ɚɜɚɪɢɣɧɨɝɨ� ɨɝɪɚɧɢɱɟɧɢɹ�

ɪɟɠɢɦɚ� ɩɨɬɪɟɛɥɟɧɢɹ� ɷɥɟɤɬɪɢɱɟɫɤɨɣ� ɷɧɟɪɝɢɢ� ɢ� ɢɫɩɨɥɶɡɨɜɚɧɢɹ�

ɩɪɨɬɢɜɨɚɜɚɪɢɣɧɨɣ�ɚɜɬɨɦɚɬɢɤɢ� ± Ɇ���������± ���ɫ�

��ɈȺɈ�©ɋɈ�ȿɗɋª��ɋɌɈ�������������������������� Ɋɟɝɭɥɢɪɨɜɚɧɢɟ�ɱɚɫɬɨɬɵ�

ɢ ɩɟɪɟɬɨɤɨɜ� ɚɤɬɢɜɧɨɣ� ɦɨɳɧɨɫɬɢ� ɜ� ȿɗɋ� Ɋɨɫɫɢɢ�� ɇɨɪɦɵ� ɢ� ɬɪɟɛɨɜɚɧɢɹ�� ±Ɇ��

������± ���F�

��Ɉ�ɮɭɧɤɰɢɨɧɢɪɨɜɚɧɢɢ�ɪɨɡɧɢɱɧɵɯ�ɪɵɧɤɨɜ�ɷɥɟɤɬɪɢɱɟɫɤɨɣ�ɷɧɟɪɝɢɢ��ɩɨɥɧɨɦ�

ɢ �ɢɥɢ� ɱɚɫɬɢɱɧɨɦ� ɨɝɪɚɧɢɱɟɧɢɢ� ɪɟɠɢɦɚ� ɩɨɬɪɟɛɥɟɧɢɹ� ɷɥɟɤɬɪɢɱɟɫɤɨɣ� ɷɧɟɪɝɢɢ�

>ɩɨɫɬɚɧɨɜɥɟɧɢɟ�ɉɪɚɜɢɬɟɥɶɫɬɜɚ Ɋɨɫɫɢɣɫɤɨɣ�Ɏɟɞɟɪɚɰɢɢ�ʋ ����ɨɬ�����������@� ±

������± ����ɫ�



���

��� ȽɈɋɌ������������ ɗɥɟɤɬɪɢɱɟɫɤɚɹ�ɷɧɟɪɝɢɹ��ɋɨɜɦɟɫɬɢɦɨɫɬɶ�ɬɟɯɧɢɱɟɫɤɢɯ�

ɫɪɟɞɫɬɜ ɷɥɟɤɬɪɨɦɚɝɧɢɬɧɚɹ��ɇɨɪɦɵ�ɤɚɱɟɫɬɜɚ�ɷɥɟɤɬɪɢɱɟɫɤɨɣ�ɷɧɟɪɝɢɢ�ɜ�ɫɢɫɬɟɦɚɯ�

ɷɥɟɤɬɪɨɫɧɚɛɠɟɧɢɹ�ɨɛɳɟɝɨ�ɧɚɡɧɚɱɟɧɢɹ�± Ɇ���ɋɬɚɧɞɚɪɬɢɧɮɨɪɦ� �����

��� 'DYLG� (�� 1\H� :KHQ WKH /LJKWV :HQW 2XW�� $ +LVWRU\ RI %ODFNRXWV LQ

$PHULFD��&DPEULGJH��0,7�3UHVV� ± ����� ± ����SDJHV�

��� ȼɨɪɨɩɚɣ� ɇ� ɂ�� ɍɩɪɚɜɥɟɧɢɟ ɦɨɳɧɵɦɢ ɷɧɟɪɝɨɨɛɴɟɞɢɧɟɧɢɹɦɢ ��

ɇ� ɂ� ȼɨɪɨɩɚɣ��ȼ� ȼ��ȿɪɲɟɜɢɱ��ə� ɇ��Ʌɭɝɢɧɫɤɢɣ� ± Ɇ���ɗɧɟɪɝɨɚɬɨɦɢɡɞɚɬ������� ±

��� ɫ�

��� ɋKHLPDQRII� $��7KH� SRZHU� IDLOXUH� RI� GHFHPEHU� ���� ����� ��$��ɋKHLPDQRII��

&� &RUUR\HU����5HYXH�*HQHUDOH�GH�O
HOHFWULFLWH��RPH��������DYULO�������± SS�����±����

��� Ȼɟɥɹɟɜ� Ⱥ� ɇ� Ⱥɧɚɥɢɡ� ɪɚɡɜɢɬɢɹ� ɤɪɭɩɧɵɯ� ɫɢɫɬɟɦɧɵɯ� ɚɜɚɪɢɣ�� ɭɱɟɛ�

ɩɨɫɨɛɢɟ� � Ⱥ� ɇ�� Ȼɟɥɹɟɜ��ɘ� ɉ� Ƚɨɪɸɧɨɜ�� Ⱥ� Ⱥ� ɋɦɢɪɧɨɜ�� ɋ� ȼ� ɋɦɨɥɨɜɢɤ� ±

ɋɉɛ���ɋɉɛȽɉɍ��������± ���ɫ�

��� Ⱥɥɟɤɫɟɟɜ� ȼ�� Ⱥ� ɋɢɫɬɟɦɧɵɟ� ɚɜɚɪɢɢ� ɢ� ɦɟɪɵ� ɩɨ� ɢɯ� ɩɪɟɞɭɩɪɟɠɞɟɧɢɸ ��

ȼ� Ⱥ� Ⱥɥɟɤɫɟɟɜ �� ɗɥɟɤɬɪɢɱɟɫɤɢɟ�ɫɬɚɧɰɢɢ� ± ������± ʋ �� ± ɋ����±���

��� Ʉɨɳɟɟɜ� Ʌ��Ⱥ� ɋɢɫɬɟɦɧɵɟ�ɚɜɚɪɢɢ�ɜ�Ɂɚɩɚɞɧɨɦ�ɷɧɟɪɝɨɨɛɴɟɞɢɧɟɧɢɢ�ɋɒȺ ��

Ʌ��Ⱥ� Ʉɨɳɟɟɜ��ȼ� Ⱥ� ɋɟɦɟɧɨɜ ���ɗɥɟɤɬɪɢɱɟɫɬɜɨ� ± ������± ʋ ��� ± ɋ����±���

��� /HH� &��+��ɍɪɨɤɢ ɫɢɫɬɟɦɧɨɣ ɚɜɚɪɢɢ ɧɚ Ɍɚɣɜɚɧɟ��ɜɵɡɜɚɧɧɨɣ ɢɧɰɢɞɟɧɬɨɦ

ɧɚ Ⱥɗɋ 7133� ��/HH�&��+���&KHQ�%��.���&KHQ�1��0���/LX�&��:� ��� ,(((�7UDQV�RQ�

3RZHU�'HOLYHU\� ± �����± ʋ ���± ɋ������±�����

��� 6DQGUR�&RUVL��&DUOR�6DEHOOL��*HQHUDO�EODFNRXW�LQ�,WDO\�6XQGD\�6HSWHPEHU�����

������K������������,(((�3RZHU�(QJLQHHULQJ�6RFLHW\�*HQHUDO�0HHWLQJ������������±

����� 9RO� ��

��� ɉɨɧɨɦɚɪɟɧɤɨ� ɂ� ɋ� ɍɱɟɬ�ɜɟɪɨɹɬɧɨɫɬɧɨɝɨ�ɯɚɪɚɤɬɟɪɚ�ɢɡɦɟɧɟɧɢɹ�ɧɚɝɪɭɡɨɤ�

ɩɪɢ� ɦɨɞɟɥɢɪɨɜɚɧɢɢ� ɩɪɨɰɟɫɫɨɜ�� ɞɢɫɫ�� ���� ɤɚɧɞ�� ɬɟɯɧ�� ɧɚɭɤ�� �������� ��

ɉɨɧɨɦɚɪɟɧɤɨ�ɂɝɨɪɶ�ɋɬɟɩɚɧɨɜɢɱ� ± Ɇ���������± ��� ɫ�

��� ɂɥɸɲɢɧ� ɉ� ȼ� Ɋɚɡɪɚɛɨɬɤɚ� ɢ� ɪɚɡɜɢɬɢɟ� ɩɪɢɧɰɢɩɨɜ� ɩɪɨɬɢɜɨɚɜɚɪɢɣɧɨɝɨ�

ɭɩɪɚɜɥɟɧɢɹ�ɪɚɫɩɪɟɞɟɥɢɬɟɥɶɧɵɦɢ�ɫɟɬɹɦɢ�ɦɟɝɚɩɨɥɢɫɚ��ɞɢɫɫ��«�ɤɚɧɞ��ɬɟɯɧ��ɧɚɭɤ��

�������� ��ɂɥɸɲɢɧ�ɉɚɜɟɥ�ȼɥɚɞɢɦɢɪɨɜɢɱ� ± Ɇ���������± ��� ɫ�



���

��� Ⱦɟɧɢɫɨɜ� ȼ� ȼ� ɍɩɪɚɜɥɟɧɢɟ� ɷɥɟɤɬɪɨɦɟɯɚɧɢɱɟɫɤɢɦɢ� ɩɪɨɰɟɫɫɚɦɢ�

ɜ ɷɥɟɤɬɪɢɱɟɫɤɢɯ� ɫɯɟɦɚɯ� ɫ� ɩɨɦɨɳɶɸ� ɫɬɚɬɢɱɟɫɤɢɯ� ɫɪɟɞɫɬɜ� ɧɟɩɪɟɪɵɜɧɨɝɨ�

ɮɚɡɨɜɨɝɨ�ɪɟɝɭɥɢɪɨɜɚɧɢɹ��ɞɢɫɫ��«�ɤɚɧɞ��ɬɟɯɧ��ɧɚɭɤ���������� ��Ⱦɟɧɢɫɨɜ�ȼɢɤɬɨɪ�

ȼɥɚɞɢɦɢɪɨɜɢɱ� ± ɇɨɜɨɫɢɛɢɪɫɤ� ������±��� ɫ�

��� ɋɚɬɚɧɢɧ� ȼ� ȼ� ɉɪɢɦɟɧɟɧɢɟ� ɭɫɬɪɨɣɫɬɜ� ɤɨɦɩɟɧɫɚɰɢɢ� ɪɟɚɤɬɢɜɧɨɣ�

ɦɨɳɧɨɫɬɢ� ɞɥɹ� ɨɩɬɢɦɢɡɚɰɢɢ� ɪɟɠɢɦɨɜ� ɢ� ɭɫɬɨɣɱɢɜɨɫɬɢ� ɦɟɠɫɢɫɬɟɦɧɨɣ�

ɬɪɚɧɡɢɬɧɨɣ�ɷɥɟɤɬɪɨɩɟɪɟɞɚɱɢ�����ɤȼ�Ʉɨɥɶɫɤɚɹ�Ⱥɗɋ�± Ʌɟɧɷɧɟɪɝɨ� ɞɢɫɫ��«�ɤɚɧɞ��

ɬɟɯɧ��ɧɚɭɤ���������� ��ɋɚɬɚɧɢɧ�ȼɥɚɞɢɫɥɚɜ�ȼɥɚɞɢɦɢɪɨɜɢɱ� ± ɋɉɛ��������± ��� ɫ�

��� Ȼɚɬɪɚɤɨɜ� Ɋ� ȼ� Ʉɨɦɩɥɟɤɫɧɨɟ� ɭɩɪɚɜɥɟɧɢɟ� ɩɟɪɟɬɨɤɚɦɢ� ɦɨɳɧɨɫɬɢ�

ɜ ɫɢɫɬɟɦɚɯ� ɷɥɟɤɬɪɨɫɧɚɛɠɟɧɢɹ�� ɞɢɫɫ��«� ɤɚɧɞ�� ɬɟɯɧ�� ɧɚɭɤ�� �������� �� Ȼɚɬɪɚɤɨɜ�

Ɋɭɫɥɚɧ�ȼɢɤɬɨɪɨɜɢɱ� ± Ʌɢɩɟɰɤ� ������± ��� ɫ�

��� Ʉɪɚɜɱɟɧɤɨ� ɂ� ȼ� ɉɨɜɵɲɟɧɢɟ�ɷɮɮɟɤɬɢɜɧɨɫɬɢ�ɩɪɟɞɨɬɜɪɚɳɟɧɢɹ�ɪɚɡɜɢɬɢɹ�

ɚɜɚɪɢɣ� ɜ� ɫɢɫɬɟɦɚɯ� ɷɥɟɤɬɪɨɫɧɚɛɠɟɧɢɹ� ɫɪɟɞɫɬɜɚɦɢ� ɩɪɨɬɢɜɨɚɜɚɪɢɣɧɨɣ�

ɚɜɬɨɦɚɬɢɤɢ�� ɞɢɫɫ�� «� ɤɚɧɞ�� ɬɟɯɧ�� ɧɚɭɤ�� �������� �� Ʉɪɚɜɱɟɧɤɨ� ɂɥɶɹ�

ȼɥɚɞɢɦɢɪɨɜɢɱ� ± ɋɉɛ��������± ��� ɫ�

��� ȼɨɪɨɧɢɧ� ȼ� Ⱥ� ɉɨɜɵɲɟɧɢɟ� ɷɮɮɟɤɬɢɜɧɨɫɬɢ� ɭɩɪɚɜɥɟɧɢɹ� ɧɨɪɦɚɥɶɧɵɦɢ�

ɢ ɚɜɚɪɢɣɧɵɦɢ� ɷɥɟɤɬɪɢɱɟɫɤɢɦɢ� ɪɟɠɢɦɚɦɢ� ɜ� ɪɚɣɨɧɚɯ� ɦɟɝɚɩɨɥɢɫɨɜ�� ɞɢɫɫ�� «�

ɤɚɧɞ�� ɬɟɯɧ�� ɧɚɭɤ�� �������� �� ȼɨɪɨɧɢɧ� ȼɥɚɞɢɦɢɪ� Ⱥɥɟɤɫɚɧɞɪɨɜɢɱ� ± ɂɜɚɧɨɜɨ��

����� ± ��� ɫ�

��� Ⱥɧɞɪɟɟɜ� Ⱥ� ȼ�� Ɋɚɡɪɚɛɨɬɤɚ� ɦɟɬɨɞɨɜ� ɢ� ɚɥɝɨɪɢɬɦɨɜ� ɧɟɥɢɧɟɣɧɨɝɨ�

ɭɩɪɚɜɥɟɧɢɹ� ɪɟɠɢɦɚɦɢ� ɷɧɟɪɝɨɫɢɫɬɟɦ� ɩɨ� ɱɚɫɬɨɬɟ� ɢ� ɚɤɬɢɜɧɨɣ� ɦɨɳɧɨɫɬɢ��

ɦɢɧɢɦɢɡɢɪɭɸɳɢɯ�ɢɧɬɟɧɫɢɜɧɨɫɬɶ�ɭɩɪɚɜɥɹɸɳɢɯ�ɜɨɡɞɟɣɫɬɜɢɣ�ɧɚ�ɪɟɝɭɥɢɪɭɸɳɢɟ�

ɷɧɟɪɝɨɨɛɴɟɤɬɵ�� ɞɢɫɫ�� «� ɤɚɧɞ�� ɬɟɯɧ�� ɧɚɭɤ�� �������� �� Ⱥɧɞɪɟɟɜ� Ⱥɥɟɤɫɚɧɞɪ�

ȼɢɤɬɨɪɨɜɢɱ� ± Ɇ�� ������± ��� ɫ�

��� ɋɢɬɧɢɤɨɜ� ȼ� Ɏ� ɋɨɜɟɪɲɟɧɫɬɜɨɜɚɧɢɟ� ɦɟɬɨɞɨɜ� ɢ� ɫɪɟɞɫɬɜ� ɭɩɪɚɜɥɟɧɢɹ�

ɪɟɠɢɦɚɦɢ� ɷɥɟɤɬɪɨɷɧɟɪɝɟɬɢɱɟɫɤɢɯ� ɫɢɫɬɟɦ� ɧɚ� ɨɫɧɨɜɟ� ɷɥɟɦɟɧɬɨɜ� ɝɢɛɤɢɯ�

ɷɥɟɤɬɪɨɩɟɪɟɞɚɱ� �)$&76��� ɞɢɫɫ�� «� ɤɚɧɞ�� ɬɟɯɧ�� ɧɚɭɤ�� �������� �� ɋɢɬɧɢɤɨɜ�

ȼɥɚɞɢɦɢɪ�Ɏɟɞɨɪɨɜɢɱ� ± Ɇ�������� ± ����ɫ�



���

��� Ƚɥɭɫɤɢɧ� ɂ� Ɂ� Ɋɚɡɪɚɛɨɬɤɚ� ɢɟɪɚɪɯɢɱɟɫɤɨɣ�� ɷɲɟɥɨɧɢɪɨɜɚɧɧɨɣ� ɫɢɫɬɟɦɵ�

ɩɪɨɬɢɜɨɚɜɚɪɢɣɧɨɝɨ�ɭɩɪɚɜɥɟɧɢɹ�ɷɥɟɤɬɪɨɷɧɟɪɝɟɬɢɱɟɫɤɢɦɢ�ɨɛɴɟɞɢɧɟɧɢɹɦɢ��ɞɢɫɫ��

«�ɤɚɧɞ��ɬɟɯɧ��ɧɚɭɤ���������� � Ƚɥɭɫɤɢɧ�ɂɝɨɪɶ�Ɂɚɯɚɪɨɜɢɱ� ± Ɇ�� ����� ± ����ɫ�

��� ɇɚɪɨɜɥɹɧɫɤɢɣ� ȼ� Ƚ� ɋɨɜɟɪɲɟɧɫɬɜɨɜɚɧɢɟ�ɦɟɬɨɞɨɜ�ɢ�ɬɟɯɧɢɱɟɫɤɢɯ�ɫɪɟɞɫɬɜ�

ɩɪɟɞɨɬɜɪɚɳɟɧɢɹ�ɢ�ɥɢɤɜɢɞɚɰɢɢ�ɚɜɚɪɢɣɧɵɯ ɪɟɠɢɦɨɜ�ɜ�ɷɧɟɪɝɨɫɢɫɬɟɦɟ��ɞɢɫɫ��«�

ɤɚɧɞ��ɬɟɯɧ��ɧɚɭɤ���������� ��ɇɚɪɨɜɥɹɧɫɤɢɣ�ȼɥɚɞɢɦɢɪ�Ƚɪɢɝɨɪɶɟɜɢɱ ± Ɇ�������� ±

����ɫ�

��� Ɏɚɣɧɢɰɤɢɣ� Ɉ� ȼ� Ɋɚɡɪɚɛɨɬɤɚ� ɦɟɬɨɞɢɤɢ� ɭɩɪɚɜɥɟɧɢɹ� ɨɩɟɪɚɬɢɜɧɵɦɢ�

ɩɟɪɟɤɥɸɱɟɧɢɹɦɢ� ɜ� ɫɟɬɹɯ� �������� ɤȼ� ɫ� ɰɟɥɶɸ� ɫɧɢɠɟɧɢɹ� ɩɟɪɟɝɪɭɡɤɢ�

ɢ ɩɨɜɵɲɟɧɢɹ� ɧɚɞɟɠɧɨɫɬɢ�� ɞɢɫɫ�� «� ɤɚɧɞ�� ɬɟɯɧ�� ɧɚɭɤ�� �������� �� Ɏɚɣɧɢɰɤɢɣ�

Ɉɥɟɝ�ȼɢɤɬɨɪɨɜɢɱ� ± Ɇ�� ����� ± ����ɫ�

��� 0DNUDP� (��%��6HOHFWLRQ�RI�OLQHV�WR�EH�VZLWFKHG�WL�HOLPLQDWH�RYHUORDGHG�OLQHV�

XVLQJ� D� =�PDWUL[� PHWKRG� �� (�� %��0DNUDP�� .�� 3�� 7KRUQWRQ�� +�� (�� %URZQ� ��� ,(((�

7UDQV��RQ�3RZHU�6\VWHPV� ± YRO����ʋ �� ± �����

��� 0D]L� $��$��&RUUHFWLYH� FRQWURO� RI� SRZHU� V\VWHP� IORZV�E\� OLQH� DQG�EXV�EDU�

VZLWFKLQJ �� $�� $��0D]L�� %�� )��:ROOHQEHUJ��0�� +�� +HVVV ��� ,(((� 7UDQV� RQ� 3RZHU�

6\VWHPV� ± YRO����ʋ �� ± �����

��� *ODYLWFK� +�� 6ZLWFKLQJ� DV� PHDQV� RI� FRQWURO� LQ� WKH� 3RZHU� 6\VWHPV ��

+� *ODYLWFK ���(OHFWULF�3RZHU�DQG�(QHUJ\�6\VWHPV� ± YRO����ʋ �� ± �����

��� *ODYLWFK� +�� 1HWZRUN� WRSRORJ\� RSWLPL]DWLRQ� ZLWK� VHFXULW\� FRQVWUDLQWV ��

+� *ODYLWFK��5��%DFKHU ���,(((�7UDQV��RQ�3RZHU�6\VWHPV� ± YRO�����ʋ ���± �����

��� .RJOLQ� +��-��&RUUHFWLYH�VZLWFKLQJ��D�QHZ�GLPHQVLRQ� LQ�RSWLPDO� ORDG� IORZ ��

+� -��.RJOLQ��+��0XOOHU ���(OHFWULF�3RZHU�DQG�(QHUJ\�6\VWHPV� ± YRO����ʋ ���± �����

��� %DNLUW]LV� $�� -�� ,QFRUSRUDWLRQ� RI� VZLWFKLQJ� RSHUDWLRQV� RQ� 3RZHU� 6\VWHP�

FRUUHFWLYH� FRQWURO� FRPSXWDWLRQV� ��$�� -��%DNLUW]LV��$�� 3�� 6DNLV�0HOLRSRXORV ��� ,(((�

7UDQV��RQ�3RZHU�6\VWHPV� ± YRO�����ʋ ���± �����

��� 6DNLV� 0HOLRSRXORV� $�� 3�� 3RZHU� 6\VWHP� UHPHGLDO� DFWLRQ� PHWKRGRORJ\ ��

$� 3� 6DNLV�0HOLRSRXORV�� *�� &RQWD[LV�� 5�� 5�� .RYDFV� HWF� ��� ,(((� 7UDQV� RQ� 3RZHU�

6\VWHPV� ± YRO����ʋ ���± �����



���

��� %DFKHU� 5��/RVV�UHGXFWLRQ�E\�QHWZRUN�VZLWFKLQJ���5��%DFKHU��+��*ODYLWFK ���

,(((�7UDQV��RQ�3RZHU�6\VWHPV� ± YRO����ʋ ���± �����

��� ɏɨɡɹɢɧɨɜ� Ⱥ�� Ɇ�� Ɉ� ɡɚɞɚɱɟ� ɭɫɬɪɚɧɟɧɢɹ� ɩɟɪɟɝɪɭɡɨɤ� ɜ� ɷɥɟɤɬɪɢɱɟɫɤɨɣ�

ɫɢɫɬɟɦɟ�ɢɡɦɟɧɟɧɢɟɦ�ɤɨɧɮɢɝɭɪɚɰɢɢ� ɫɟɬɢ ��Ⱥ��Ɇ� ɏɨɡɹɢɧɨɜ� ���ɗɥɟɤɬɪɢɱɟɫɬɜɨ� ±

������± ʋ ��± ɋ� �±���

��� ɉɨɧɨɦɚɪɟɧɤɨ� ɂ� ɋ� Ⱥɜɬɨɦɚɬɢɡɢɪɨɜɚɧɵɣ� ɚɧɚɥɢɡ� ɩɨɫɥɟɚɜɚɪɢɣɧɵɯ�

ɪɟɠɢɦɨɜ�ɷɥɟɤɬɪɨɷɧɟɪɝɟɬɢɱɟɫɤɢɯ�ɫɢɫɬɟɦ ��ɂ��ɋ��ɉɨɧɨɦɚɪɟɧɤɨ��ɍɫɫɚɦɚ�Ⱦɚɤɚɤ ���

ɗɥɟɤɬɪɢɱɟɫɬɜɨ� ± ʋ �� ± ����� ± ɋ���±��

��� ɉɨɧɨɦɚɪɟɧɤɨ� ɂ��ɋ� Ⱥɧɚɥɢɡ�ɩɨɫɥɟɚɜɚɪɢɣɧɵɯ�ɪɟɠɢɦɨɜ�ɢ�ɭɩɪɚɜɥɟɧɢɟ�ɢɦɢ�

ɜ ɪɚɫɩɪɟɞɟɥɢɬɟɥɶɧɵɯ� ɷɥɟɤɬɪɢɱɟɫɤɢɯ� ɫɟɬɹɯ � ɂ�� ɋ�� ɉɨɧɨɦɚɪɟɧɤɨ��

Ⱥ� ɘ� ɋɤɨɪɧɹɤɨɜ ���ɗɥɟɤɬɪɢɱɟɫɬɜɨ� ± ����� ± ʋ ���± ɋ����±���

��� ɈȺɈ� ©ɎɋɄ� ȿɗɋª�� ɋɌɈ� ������������������������� Ɇɟɬɨɞɢɤɚ� ɨɰɟɧɤɢ�

ɬɟɯɧɢɤɨ�ɷɤɨɧɨɦɢɱɟɫɤɨɣ�ɷɮɮɟɤɬɢɜɧɨɫɬɢ�ɩɪɢɦɟɧɟɧɢɹ�ɭɫɬɪɨɣɫɬɜ�)$&76�ɜ�ȿɇɗɋ�

Ɋɨɫɫɢɢ� ± Ɇ�� ����� ± ���ɫ�

��� Ɏɪɨɥɨɜ� Ɉ� ȼ��Ɉɩɬɢɦɢɡɚɰɢɹ�ɪɟɠɢɦɨɜ�ɷɧɟɪɝɨɫɢɫɬɟɦɵ�ɋɟɜɟɪɨ�Ɂɚɩɚɞɚ�ɧɚ�

ɨɫɧɨɜɟ� ɩɪɢɦɟɧɟɧɢɹ� ɮɚɡɨɪɟɝɭɥɢɪɭɸɳɢɯ� ɭɫɬɪɨɣɫɬɜ�� ɞɢɫɫ��«� ɤɚɧɞ�� ɬɟɯɧ�� ɧɚɭɤ��

���������� Ɏɪɨɥɨɜ�Ɉɥɟɝ�ȼɚɥɟɪɶɟɜɢɱ� ± ɋɉɛ������� ± ����ɫ�

��� Ƚɪɢɝɨɪɤɢɧ� Ȼ��Ɉ� Ɏɚɡɨɜɨɟ�ɭɩɪɚɜɥɟɧɢɟ�ɜ�ɷɥɟɤɬɪɨɷɧɟɪɝɟɬɢɱɟɫɤɢɯ�ɫɢɫɬɟɦɚɯ�

ɢ ɫɢɫɬɟɦɚɯ� ɷɥɟɤɬɪɨɫɧɚɛɠɟɧɢɹ � Ȼ�� Ɉ� Ƚɪɢɝɨɪɤɢɧ�� Ⱥ�� ɉ� Ⱦɨɥɝɨɜ��

ɇ� ɂ� ȿɦɟɥɶɹɧɨɜ�� Ⱥ�� Ʉ� Ʌɚɧɞɦɚɧ�� Ⱥ�� Ƚ� Ɏɢɲɨɜ�� ȼ�� Ɇ� ɑɟɛɚɧ ���

ɗɥɟɤɬɪɨɬɟɯɧɢɤɚ� ± ������± ʋ ��� ± ɋ����±���

��� Ȼɨɤɨɜ� Ⱦ� Ƚ� ȼɵɛɨɪ� ɢ� ɚɧɚɥɢɡ� ɷɮɮɟɤɬɢɜɧɨɫɬɢ� ɦɟɪɨɩɪɢɹɬɢɣ� ɩɨ�

ɩɨɜɵɲɟɧɢɸ� ɩɪɨɩɭɫɤɧɨɣ� ɫɩɨɫɨɛɧɨɫɬɢ ɦɟɠɫɢɫɬɟɦɧɵɯ� ɫɜɹɡɟɣ� ɜ� ɨɛɴɟɞɢɧɟɧɧɵɯ�

ɗɗɋ�� ɞɢɫɫ�� «� ɤɚɧɞ�� ɬɟɯɧ�� ɧɚɭɤ�� ��������� � Ȼɨɤɨɜ� Ⱦɟɧɢɫ� Ƚɟɧɧɚɞɶɟɜɢɱ ± Ɇ���

����� ± ��� ɫ�

��� Ʉɭɡɧɟɰɨɜ� Ɇ��ɂ��ɗɤɫɩɟɪɢɦɟɧɬɚɥɶɧɨɟ�ɢɫɫɥɟɞɨɜɚɧɢɟ�ɭɩɪɚɜɥɟɧɢɹ�ɩɨɬɨɤɨɦ�

ɪɟɚɤɬɢɜɧɨɣ� ɦɨɳɧɨɫɬɢ� ɜ� ɷɥɟɤɬɪɢɱɟɫɤɨɣ� ɫɢɫɬɟɦɟ� ɫ� ɬɪɟɯɨɛɦɨɬɨɱɧɵɦ�

ɬɪɚɧɫɮɨɪɦɚɬɨɪɨɦ � Ɇ�� ɂ� Ʉɭɡɧɟɰɨɜ�� Ⱥ�� ȼ� Ɋɨɦɨɞɢɧ�� Ⱥ�� Ɇ� Ʉɨɫɬɵɝɨɜ ���

ɗɥɟɤɬɪɨɬɟɯɧɢɤɚ� ± ������± ʋ ��� ± ɋ����±���



���

��� ȼɨɪɨɩɚɣ� ɇ� ɂ�� Ʉɨɨɪɞɢɧɢɪɨɜɚɧɧɨɟ� ɩɪɨɬɢɜɨɚɜɚɪɢɣɧɨɟ� ɭɩɪɚɜɥɟɧɢɟ�

ɧɚɝɪɭɡɤɨɣ� ɢ� ɭɫɬɪɨɣɫɬɜɚɦɢ� )$&76 �� ɇ�� ɂ� ȼɨɪɨɩɚɣ�� ɉ�� ȼ� ɗɬɢɧɝɨɜ��

Ⱥ� ɋ� ɍɞɚɥɨɜ�� Ⱥ� ɀɟɪɦɨɧ�� Ɋ� ɒɟɪɤɚɜɢ ��� ɗɥɟɤɬɪɢɱɟɫɬɜɨ� ± ������ ± ʋ ��� ±

ɋ� ��±���

��� 68� �������� $�� ɍɫɬɪɨɣɫɬɜɨ� ɞɥɹ� ɭɩɪɚɜɥɟɧɢɹ� ɧɚɝɪɭɡɤɨɣ�

ɬɪɚɧɫɮɨɪɦɚɬɨɪɧɨɣ�ɩɨɞɫɬɚɧɰɢɢ� 68���������$� � Ʉɚɥɟɧɬɢɨɧɨɤ�ȿ��ȼ� ± �����

��� Ɋɚɛɢɧɨɜɢɱ� Ɋ� ɋ� ɗɤɫɩɟɪɢɦɟɧɬɚɥɶɧɵɟ� ɢɫɫɥɟɞɨɜɚɧɢɹ� ɪɟɠɢɦɨɜ�

ɷɧɟɪɝɨɫɢɫɬɟɦ �� Ɋ�� ɋ� Ɋɚɛɢɧɨɜɢɱ�� ɋ�Ⱥ� ɋɨɜɚɥɨɜ� ɢ� ɞɪ� ± Ɇ��� ɗɧɟɪɝɨɚɬɨɦɢɡɞɚɬ��

����� ± ����ɫ�

��� ɉɨɪɬɧɨɣ� Ɇ�� Ƚ� ɍɩɪɚɜɥɟɧɢɟ� ɷɧɟɪɝɨɫɢɫɬɟɦɚɦɢ� ɞɥɹ� ɨɛɟɫɩɟɱɟɧɢɹ�

ɭɫɬɨɣɱɢɜɨɫɬɢ �Ɇ��Ƚ� ɉɨɪɬɧɨɣ��Ɋ��ɋ� Ɋɚɛɢɧɨɜɢɱ� ± Ɇ���ɗɧɟɪɝɢɹ������� ± ����ɫ�

��� ȼɟɧɢɤɨɜ� ȼ�Ⱥ� ɗɥɟɤɬɪɢɱɟɫɤɢɟ� ɫɢɫɬɟɦɵ�� Ɍ�� 9,,,� ɍɩɪɚɜɥɟɧɢɟ�

ɩɟɪɟɯɨɞɧɵɦɢ� ɪɟɠɢɦɚɦɢ� ɷɥɟɤɬɪɨɷɧɟɪɝɟɬɢɱɟɫɤɢɯ� ɫɢɫɬɟɦ ��ȼ�Ⱥ� ȼɟɧɢɤɨɜ� ± Ɇ���

ȼɵɫɲɚɹ�ɲɤɨɥɚ��������± ����ɫ�

��� ɂɫɫɥɟɞɨɜɚɧɢɟ� ɜɨɡɦɨɠɧɨɫɬɟɣ�ɫɨɡɞɚɧɢɹ� ɨɩɟɪɚɬɢɜɧɨɝɨ�ɪɟɡɟɪɜɚ�ɦɨɳɧɨɫɬɢ�

ɜ ȺɈ� ©Ʉɢɪɨɜɷɧɟɪɝɨª� ɡɚ� ɫɱɟɬ� ɪɟɝɭɥɢɪɨɜɚɧɢɹ� ɧɚɩɪɹɠɟɧɢɹ� ɜ� ɭɡɥɚɯ�

ɷɥɟɤɬɪɨɩɨɬɪɟɛɥɟɧɢɹ�� Ɉɬɱɟɬ� ɨ� ɧɚɭɱɧɨ�ɢɫɫɥɟɞɨɜɚɬɟɥɶɫɤɨɣ� ɪɚɛɨɬɟ� ��

ɘ� Ɏ� ȼɚɫɸɪɚ��ȼ��Ⱥ��Ʉɚɥɟɧɢɤ��± Ʉɢɪɨɜ��������± ���ɫ�

��� ȿɜɫɟɟɟɜ� Ⱥ� ɇ�� Ɋɚɡɪɚɛɨɬɤɚ� ɬɟɯɧɢɱɟɫɤɢɯ� ɫɪɟɞɫɬɜ� ɨɩɟɪɚɬɢɜɧɨɝɨ�

ɚɜɬɨɦɚɬɢɱɟɫɤɨɝɨ� ɭɩɪɚɜɥɟɧɢɹ� ɷɥɟɤɬɪɨɩɨɬɪɟɛɥɟɧɢɟɦ� ɩɪɨɦɵɫɥɨɜɵɯ�

ɪɚɫɩɪɟɞɟɥɢɬɟɥɶɧɵɯ� ɩɨɞɫɬɚɧɰɢɣ� ɞɢɫɫ��«� ɤɚɧɞ�� ɬɟɯɧ�� ɧɚɭɤ� ��������� � ȿɜɫɟɟɜ�

Ⱥɥɟɤɫɚɧɞɪ�ɇɢɤɨɥɚɟɜɢɱ��± ɋɉɛ��������± ��� ɫ�

��� Ⱦɭɛɢɧɫɤɢɣ� ȿ� ȼ�� ɍɦɟɧɶɲɟɧɢɟ ɩɨɬɪɟɛɥɟɧɢɹ� ɚɤɬɢɜɧɨɣ� ɦɨɳɧɨɫɬɢ�

ɩɪɨɦɩɪɟɞɩɪɢɹɬɢɟɦ� ɫɪɟɞɫɬɜɚɦɢ� ɪɟɝɭɥɢɪɨɜɚɧɢɹ� ɧɚɩɪɹɠɟɧɢɹ� ɜ� ɫɢɫɬɟɦɟ�

ɷɥɟɤɬɪɨɫɧɚɛɠɟɧɢɹ�� ɞɢɫɫ�� «� ɤɚɧɞ�� ɬɟɯɧ�� ɧɚɭɤ�� ��������� � Ⱦɭɛɢɧɫɤɢɣ� ȿɜɝɟɧɢɣ�

ȼɫɟɜɨɥɨɞɨɜɢɱ��± Ɇ���������± ����ɫ�

��� ɏɨɪɨɲɢɥɨɜ� ɇ��ȼ��Ɇɨɞɟɥɶ�ɢ�ɚɥɝɨɪɢɬɦɵ�ɞɥɹ�ɢɧɮɨɪɦɚɰɢɨɧɧɨɣ� ɫɢɫɬɟɦɵ�

ɭɩɪɚɜɥɟɧɢɹ�ɪɟɠɢɦɚɦɢ�ɷɥɟɤɬɪɨɩɨɬɪɟɛɥɟɧɢɹ�ɩɪɨɦɵɲɥɟɧɧɵɯ�ɩɪɟɞɩɪɢɹɬɢɣ��ɞɢɫɫ��

«�ɤɚɧɞ�� ɬɟɯɧ�� ɧɚɭɤ�� ��������� � ɏɨɪɨɲɢɥɨɜ�ɇɢɤɨɥɚɣ�ȼɥɚɞɢɦɢɪɨɜɢɱ� ± Ʉɭɪɫɤ��

������± ����ɫ�



���

��� Ʉɚɥɟɧɬɢɨɧɨɤ� ȿ�� ȼ�� Ɉɩɟɪɚɬɢɜɧɨɟ� ɭɩɪɚɜɥɟɧɢɟ� ɜ� ɷɧɟɪɝɨɫɢɫɬɟɦɚɯ �

ȿ� ȼ� Ʉɚɥɟɧɬɢɨɧɨɤ�� ȼ�� Ƚ� ɉɪɨɤɨɩɟɧɤɨ�� ȼ�� Ɍ��Ɏɟɞɢɧ� ± Ɇɢɧɫɤ�� ȼɵɫɲɚɹ�ɲɤɨɥɚ��

����� ± ����ɫ�

��� 1*�*&�����'HPDQG�&RQWURO�DQG�2&���1DWLRQDO�*ULG��8.��������$SULO�

��� :KHHOHU� 3�/��7KH�HIIHFWV�RI�YROWDJH�UHGXFWLRQ�RQ�GLVWULEXWLRQ�V\VWHP�ORDGV���

3�/��:KHHOHU��$�+��'LFNHQVRQ�� 7�-��*LEEV� ��� &RQIHUHQFH� 3DSHU�$����������� ,(((�

3RZHU�(QJLQHHULQJ�6RFLHW\������6XPPHU�0HHWLQJ��-XO\���±����/RV�$QJHOHV��86$��

�����

��� 3UHLVV� 5�)��,PSDFW�RI�YROWDJH�UHGXFWLRQ�RQ�HQHUJ\�DQG�GHPDQG���5�)��3UHLVV��

9�-��:DUQRFN���� ,(((�7UDQV��3RZHU�$SSDU��6\VW��������� �6HSWHPEHU�������� ����±

�����

��� /HIHEYUH� 6��0HDVXULQJ�WKH�HIILFLHQF\�RI�YROWDJH�UHGXFWLRQ�DW�+\GUR�4XpEHF�

GLVWULEXWLRQ� �� 6�� /HIHEYUH�� *�� *DED�� $�� %D�� '�� $VEHU�� $�� 5LFDUG�� &�� 3HUUHDXOW��

'� &KDUWUDQG����,(((�3RZHU�(QJLQHHULQJ�6RFLHW\������*HQHUDO�0HHWLQJ�± &RQYHUVH�

DQG�'HOLYHU\�(OHFWULFDO� (QHUJ\� LQ� WKH� ��VW�&HQWXU\�� -XO\� ��±���� 3LWWVEXUJK��86$��

�����

��� 1(($� 'LVWULEXWLRQ� (IILFLHQF\� ,QLWLDWLYH�� 1RUWKZHVW� (QHUJ\� (IILFLHQF\�

$OOLDQFH��3RUWODQG��2UHJRQ��86$��������'HFHPEHU�

��� 'DELF�9��%&�K\GUR¶V�H[SHULHQFH�RQ�YROWDJH�9$5�RSWLPL]DWLRQ�LQ�GLVWULEXWLRQ�

V\VWHP���9��'DELF��6��&KHRQJ��-��3HUDOWD��'��$FHEHGR����,(((�3RZHU�(QHUJ\�6RFLHW\�

�����7UDQVPLVVLRQ�DQG�'LVWULEXWLRQ�&RQIHUHQFH�DQG�([SRVLWLRQ��$SULO���±����1HZ�

2UOHDQV��86$�������

��� 'LVNLQ� (�� &RQVHUYDWLRQ� 9ROWDJH� 5HGXFWLRQ� DQG� 9ROWDJH� 2SWLPLVDWLRQ� RQ�

,5,6+� 'LVWULEXWLRQ� 1HWZRUNV� �� (�� 'LVNLQ�� 7�� )DOORQ�� *�� 2¶0DKRQ\�� &�� 3RZHU� ���

&,5('�:RUNVKRS��0D\���±����������/LVERQ��3RUWXJDO��3DSHU�1R�������������

��� (1:/�2IIOLQH�'HPDQG�5HVSRQVH�&DSDELOLW\�$VVHVVPHQW���7HFKQLFDO�5HSRUW��

&XVWRPHU� /RDG� $FWLYH� 6\VWHP� 6HUYLFHV� �&/$66�� 3URMHFW�� (OHFWULFLW\� 1RUWK�:HVW�

/LPLWHG��8.��������6HSWHPEHU�



���

��� /DUU\�� &RQVHUYDWLRQ� 9ROWDJH� 5HGXFWLRQ� �&95�� DV� D� 'HPDQG� 5HVRXUFH� ��

/DUU\�� &RQUDG�� 5D\�� +RIIPDQ� ��� SUHVHQWHG� WR� 0,62� 5HOLDELOLW\� 6XEFRPPLWWHH� RQ�

$XJ�����������

��� )DUXTXL� $�� 7KH� LPSDFW� RI� $0,�HQDEOHG� FRQVHUYDWLRQ� YROWDJH� UHGXFWLRQ� RQ�

HQHUJ\� FRQVXPSWLRQ� DQG� SHDN� GHPDQG� �� )DUXTXL�� .�� $UULWW�� 6�� 6HUJLFL� �� 7KH�

(OHFWULFLW\�-RXUQDO��������YRO��������±���

��� Ʉɨɥɟɫɧɢɤ� Ƚ� ɉ�� ɉɟɪɟɯɨɞɧɵɟ� ɷɥɟɤɬɪɨɦɟɯɚɧɢɱɟɫɤɢɟ� ɩɪɨɰɟɫɫɵ

ɜ ɷɥɟɤɬɪɨɷɧɟɪɝɟɬɢɱɟɫɤɢɯ�ɫɢɫɬɟɦɚɯ ��Ƚ��ɉ� Ʉɨɥɟɫɧɢɤ� ± ȼɥɚɞɢɦɢɪ��������± ��� ɫ�

��� Ƚɭɪɟɜɢɱ�� ɘ� ȿ� ɍɫɬɨɣɱɢɜɨɫɬɶ� ɧɚɝɪɭɡɤɢ� ɷɥɟɤɬɪɢɱɟɫɤɢɯ� ɫɢɫɬɟɦ ��

ɘ� ȿ� Ƚɭɪɟɜɢɱ��Ʌ� ȿ��Ʌɢɛɨɜɚ� ± Ɇ���ɗɧɟɪɝɨɢɡɞɚɬ������� ± ����ɫ�

��� Ƚɟɪɚɫɢɦɟɧɤɨ� Ⱥ�� Ⱥ�� ɉɟɪɟɞɚɱɚ� ɷɥɟɤɬɪɢɱɟɫɤɨɣ� ɷɧɟɪɝɢɢ �

Ⱥ� Ⱥ� Ƚɟɪɚɫɢɦɟɧɤɨ��ȼ��Ɍ� Ɏɟɞɢɧ� ± Ɋɨɫɬɨɜ�ɧ�Ⱦ��Ɏɟɧɢɤɫ������� ± ����ɫ�

��� Ƚɭɪɟɜɢɱ� ɘ�� ȿ� ɉɪɢɦɟɧɟɧɢɟ� ɦɚɬɟɦɚɬɢɱɟɫɤɢɯ� ɦɨɞɟɥɟɣ� ɷɥɟɤɬɪɢɱɟɫɤɨɣ�

ɧɚɝɪɭɡɤɢ� ɜ� ɪɚɫɱɟɬɚɯ� ɷɧɟɪɝɨɫɢɫɬɟɦ� ɢ� ɧɚɞɟɠɧɨɫɬɢ� ɷɥɟɤɬɪɨɫɧɚɛɠɟɧɢɹ�

ɩɪɨɦɵɲɥɟɧɧɵɯ�ɩɨɬɪɟɛɢɬɟɥɟɣ ��ɘ��ȿ� Ƚɭɪɟɜɢɱ��Ʌ��ȿ� Ʌɢɛɨɜɚ� ± Ɇ���ɗɥɟɤɫ�ɄɆ��

����� ± ����ɫ�

��� Ƚɨɪɧɲɬɟɣɧ� ȼ� Ɇ� ɋɬɚɬɢɱɟɫɤɢɟ� ɯɚɪɚɤɬɟɪɢɫɬɢɤɢ� ɩɨɬɪɟɛɢɬɟɥɟɣ ��

ȼ� Ɇ� Ƚɨɪɧɲɬɟɣɧ �� ɗɥɟɤɬɪɢɱɟɫɤɢɟ� ɫɬɚɧɰɢɢ� ± Ɇ��� Ƚɨɫɷɧɟɪɝɨɢɡɞɚɬ� ������ ±

ʋ �±��

��� ɏɪɭɳɟɜ� ɘ�� ȼ�� Ɇɟɬɨɞɢɤɚ� ɢɞɟɧɬɢɮɢɤɚɰɢɢ� ɫɬɚɬɢɱɟɫɤɢɯ� ɯɚɪɚɤɬɟɪɢɫɬɢɤ�

ɧɚɝɪɭɡɤɢ� ɩɨ� ɪɟɡɭɥɶɬɚɬɚɦ� ɚɤɬɢɜɧɨɝɨ� ɷɤɫɩɟɪɦɟɧɬɚ� � ɘ�� ȼ�� ɏɪɭɳɟɜ�

Ⱥ� ȼ� ɉɚɧɤɪɚɬɨɜ�� ɇ�� Ʌ� Ȼɚɰɟɜɚ�� ȼ�� ɂ� ɉɨɥɢɳɭɤ�� Ⱥ�� ɋ� Ɍɚɜɥɢɧɰɟɜ ��� ɂɡɜɟɫɬɢɹ�

Ɍɨɦɫɤɨɝɨ� ɩɨɥɢɬɟɯɧɢɱɟɫɤɨɝɨ� ɭɧɢɜɟɪɫɢɬɟɬɚ�� Ɍɟɯɧɢɤɚ� ɢ� ɬɟɯɧɨɥɨɝɢɢ�

ɜ ɷɧɟɪɝɟɬɢɤɟ� ± ����� ± ʋ �� ± ɋ�����±����

��� Ɇɚɥɨɡɟɦɨɜɚ� Ɉ� ɘ� Ɉɩɪɟɞɟɥɟɧɢɟ� ɤɨɷɮɮɢɰɢɟɧɬɨɜ� ɩɨɥɢɧɨɦɨɜ�

ɫɬɚɬɢɱɟɫɤɢɯ� ɯɚɪɚɤɬɟɪɢɫɬɢɤ� ɧɚɝɪɭɡɤɢ� ɩɨ� ɧɚɩɪɹɠɟɧɢɸ� ɧɚ� ɨɫɧɨɜɟ�

ɷɤɫɩɟɪɢɦɟɧɬɚɥɶɧɵɯ� ɞɚɧɧɵɯ� � Ɉ�� ɘ� Ɇɚɥɨɡɟɦɨɜɚ ��� ɋɛɨɪɧɢɤ� ɞɨɤɥɚɞɨɜ�

ɭɱɚɫɬɧɢɤɨɜ� 9� Ɇɟɠɞɭɧɚɪɨɞɧɨɣ� ɤɨɧɮɟɪɟɧɰɢɢ� ©ɗɥɟɤɬɪɨɷɧɟɪɝɟɬɢɤɚ� ɝɥɚɡɚɦɢ�

ɦɨɥɨɞɟɠɢª��± Ɍɨɦɫɤ� ����� ± Ɍ���� ± ɋ����±���



���

��� ɇɟɭɣɦɢɧ�� ȼ� Ƚ�� ɉɪɨɝɪɚɦɦɧɵɣ� ɤɨɦɩɥɟɤɫ� 5DVWU:LQ�� Ɋɭɤɨɜɨɞɫɬɜɨ�

ɩɨɥɶɡɨɜɚɬɟɥɹ� �� ȼ�� Ƚ�� ɇɟɭɣɦɢɧ�� ȿ�� ȼ�� Ɇɚɲɚɥɨɜ�� Ⱥ�� ɋ�� Ⱥɥɟɤɫɚɧɞɪɨɜ��

Ⱥ� Ⱥ� Ȼɚɝɪɹɧɰɟɜ��± ������± ����ɫ�

��� Ɇɚɪɤɭɲɟɜɢɱ� ɇ�ɋ�� Ɋɟɝɭɥɢɪɨɜɚɧɢɟ� ɧɚɩɪɹɠɟɧɢɹ� ɢ� ɷɤɨɧɨɦɢɹ�

ɷɥɟɤɬɪɨɷɧɟɪɝɢɢ��± Ɇ���ɗɧɟɪɝɨɚɬɨɦɢɡɞɚɬ��������± ����ɫ�

��� ɉɟɬɪɨɜ� ȼ�� ȼ�� ɋɨɜɟɪɲɟɧɫɬɜɨɜɚɧɢɟ� ɦɟɬɨɞɨɜ� ɥɢɤɜɢɞɚɰɢɢ� ɧɟɞɨɩɭɫɬɢɦɵɯ�

ɬɨɤɨɜɵɯ� ɩɟɪɟɝɪɭɡɨɤ� ɫɟɬɟɜɵɯ� ɷɥɟɦɟɧɬɨɜ� ɜ� ɤɪɭɩɧɵɯ� ɷɧɟɪɝɨɫɢɫɬɟɦɚɯ ��

ȼ� ȼ� ɉɟɬɪɨɜ�� Ⱥ�� Ⱥ�� Ⱥɥɶɦɟɧɞɟɟɜ�� ȼ�� ɂ�� ɉɨɥɢɳɭɤ� ��� ȼɟɫɬɧɢɤ� ɋɚɦɚɪɫɤɨɝɨ�

ɝɨɫɭɞɚɪɫɬɜɟɧɧɨɝɨ�ɬɟɯɧɢɱɟɫɤɨɝɨ�ɭɧɢɜɟɟɪɫɢɬɟɬɚ��± ������± ɋ����±���

��� ɂɞɟɥɶɱɢɤ� ȼ��ɂ��Ɋɚɫɱɟɬɵ�ɢ�ɨɩɬɢɦɢɡɚɰɢɹ�ɪɟɠɢɦɨɜ�ɷɥɟɤɬɪɢɱɟɫɤɢɯ�ɫɟɬɟɣ�

ɢ ɫɢɫɬɟɦ ��ȼ� ɂ��ɂɞɟɥɶɱɢɤ� ± Ɇ���ɗɧɟɪɝɨɚɬɨɦɢɡɞɚɬ� ������± ����ɫ�

��� ɉȺɈ� ɎɋɄ� ȿɗɋ�� ɋɌɈ� ���������������� ɂɧɫɬɪɭɤɰɢɹ� ɩɨ� ɷɤɫɩɥɭɚɬɚɰɢɢ�

ɬɪɚɧɫɮɨɪɦɚɬɨɪɨɜ�

��� Ⱥɸɟɜ� Ȼ�� ɂ�� Ɇɨɞɟɥɢɪɨɜɚɧɢɟ� ɭɫɬɚɧɨɜɢɜɲɢɯɫɹ� ɪɟɠɢɦɨɜ� ɜ� ɡɚɞɚɱɚɯ�

ɨɩɟɪɚɬɢɜɧɨɝɨ�ɢ� ɚɜɬɨɦɚɬɢɱɟɫɤɨɝɨ�ɭɩɪɚɜɥɟɧɢɹ� ɷɧɟɪɝɨɫɢɫɬɟɦɚɦɢ��ɞɢɫɫ��«�ɤɚɧɞ��

ɬɟɯɧ��ɧɚɭɤ� �������� ��Ⱥɸɟɜ�Ȼɨɪɢɫ�ɂɥɶɢɱ��± ȿɤɚɬɟɪɢɧɛɭɪɝ��������± ��� ɫ��

��� Ʉɚɪɚɩɟɬɹɧ� ɂ��Ƚ��ɋɩɪɚɜɨɱɧɢɤ�ɩɨ�ɩɪɨɟɤɬɢɪɨɜɚɧɢɸ�ɷɥɟɤɬɪɢɱɟɫɤɢɯ�ɫɟɬɟɣ���

ɂ�� Ƚ�� Ʉɚɪɚɩɟɬɹɧ�� Ⱦ�� Ʌ�� Ɏɚɣɛɢɫɨɜɢɱ�� ɒɚɩɢɪɨ� ɂ�� Ɇ��� ɩɨɞ� ɪɟɞ�� Ⱦ�� Ʌ��

Ɏɚɣɛɢɫɨɜɢɱɚ� ± ��ɟ�ɢɡɞ���ɩɟɪɟɪɚɛ��ɢ�ɞɨɩ��± Ɇ���ɗɇȺɋ��������± ����ɫ���ɢɥ�

��� Ɋɨɤɨɬɹɧ� ɋ��ɋ��ɋɩɪɚɜɨɱɧɢɤ�ɩɨ�ɩɪɨɟɤɬɢɪɨɜɚɧɢɸ�ɷɥɟɤɬɪɨɷɧɟɪɝɟɬɢɱɟɫɤɢɯ�

ɫɢɫɬɟɦ� �� ȼ�� ȼ�� ȿɪɲɟɜɢɱ�� Ⱥ�� ɇ�� Ɂɟɣɥɢɝɟɪ�� Ƚ�� Ⱥ�� ɂɥɥɚɪɢɨɧɨɜ�� ɩɨɞ� ɪɟɞ��

ɋ� ɋ� Ɋɨɤɨɬɹɧɚ��± ��ɟ�ɢɡɞ���ɩɟɪɟɪɚɛ��ɢ�ɞɨɩ��± Ɇ���ɗɧɟɪɝɨɚɬɨɦɢɡɞɚɬ��������± ��� ɫ�

��� ɈȺɈ ©ɋɈ� ȿɗɋª�� Ɍɪɟɛɨɜɚɧɢɹ� ɤ� ɫɨɡɞɚɧɢɸ� ɢ� ɚɤɬɭɚɥɢɡɚɰɢɢ� ɪɚɫɱɟɬɧɵɯ�

ɦɨɞɟɥɟɣ� ɞɥɹ� ɪɚɫɱɟɬɨɜ� ɭɫɬɚɧɨɜɢɜɲɢɯɫɹ� ɪɟɠɢɦɨɜ� ɢ� ɫɬɚɬɢɱɟɫɤɨɣ� ɭɫɬɨɣɱɢɜɨɫɬɢ�

ɜ ɮɢɥɢɚɥɚɯ��± Ɇ���������± ���ɫ�

��� ɉȺɈ� ©ɎɋɄ� ȿɗɋª�� ɋɌɈ� ��������� �������������������� Ɇɟɬɨɞɢɱɟɫɤɢɟ�

ɭɤɚɡɚɧɢɹ� ɩɨ� ɩɪɨɜɟɞɟɧɢɸ� ɪɚɫɱɟɬɨɜ� ɞɥɹ� ɜɵɛɨɪɚ� ɬɢɩɚ�� ɩɚɪɚɦɟɬɪɨɜ� ɢ� ɦɟɫɬ�

ɭɫɬɚɧɨɜɤɢ� ɭɫɬɪɨɣɫɬɜ� ɤɨɦɩɟɧɫɚɰɢɢ� ɪɟɚɤɬɢɜɧɨɣ� ɦɨɳɧɨɫɬɢ� ɜ� ȿɇɗɋ�� ± ������ ±

�� ɫ��



���

��� ɈȺɈ ©ɋɈ ȿɗɋª� ɋɌɈ� �������������������������� ɉɪɚɜɢɥɚ�

ɩɪɟɞɨɬɜɪɚɳɟɧɢɹ� ɪɚɡɜɢɬɢɹ� ɢ� ɥɢɤɜɢɞɚɰɢɢ� ɧɚɪɭɲɟɧɢɣ� ɧɨɪɦɚɥɶɧɨɝɨ� ɪɟɠɢɦɚ�

ɷɥɟɤɬɪɢɱɟɫɤɨɣ�ɱɚɫɬɢ�ɷɧɟɪɝɨɫɢɫɬɟɦ� ± ������± ���ɫ��

��� ɉɟɬɪɨɜ� ȼ�� ȼ�� ɋɨɜɟɪɲɟɧɫɬɜɨɜɚɧɢɟ� ɦɟɬɨɞɨɜ� ɥɢɤɜɢɞɚɰɢɢ� ɧɟɞɨɩɭɫɬɢɦɵɯ�

ɬɨɤɨɜɵɯ� ɩɟɪɟɝɪɭɡɨɤ� ɫɟɬɟɜɵɯ� ɷɥɟɦɟɧɬɨɜ� ɜ� ɤɪɭɩɧɵɯ� ɷɧɟɪɝɨɫɢɫɬɟɦɚɯ� ��

ȼ� ȼ� ɉɟɬɪɨɜ� ��� ȼɟɫɬɧɢɤ� ɂɪɤɭɬɫɤɨɝɨ� ɝɨɫɭɞɚɪɫɬɜɟɧɧɨɝɨ� ɬɟɯɧɢɱɟɫɤɨɝɨ�

ɭɧɜɟɪɫɢɬɟɬɚ��± ������± ʋ ���± ɋ�����±����
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