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Ɍ� ɋ� ɉɚɧɚɫɸɤ�� Ⱥ� Ⱥ� Ʌɟɳɭɤ� ɞ�ɪ ɬɟɯɧ� ɧɚɭɤ�� ȼ� ȼ� Ʌɵɫɚɤɨɜɫɤɢɣ� ɤɚɧɞ� ɬɟɯɧ� ɧɚɭɤ��
ɋ� Ⱥ� ɂɜɚɯɧɟɧɤɨ� ɱɥ��ɤɨɪɪ� ɇȺɇ ɍɤɪɚɢɧɵ�� Ɉ�Ⱥ� Ɂɚɧɟɜɫɤɢɣ� ɤɚɧɞ� ɯɢɦ� ɧɚɭɤ��

ȼ�Ⱥ� Ʉɚɥɟɧɱɭɤ� ȼɚɧ Ⱦɭɮɭ�� ȼɚɧ ɒɟɧɥɢɧɶ�

�ɂɧɫɬɢɬɭɬ�ɫɜɟɪɯɬɜɟɪɞɵɯ�ɦɚɬɟɪɢɚɥɨɜ�ɢɦ��ȼ� ɇ��Ȼɚɤɭɥɹ�ɇȺɇ�ɍɤɪɚɢɧɵ��ɝ��Ʉɢɟɜ
�Ʉɨɦɩɚɧɢɹ�³%HVW�(QYLURQPHQW�/WG�´��ɝ��ɐɡɢɧɚɧɶ��Ʉɢɬɚɣ

ɄɈɆɉɖɘɌȿɊɇɈȿɆɈȾȿɅɂɊɈȼȺɇɂȿ ɍɋɅɈȼɂɃ ɄɊɂɋɌȺɅɅɂɁȺɐɂɂ ȺɅɆȺɁȺ
ȼ ȺɉɉȺɊȺɌȺɏ ȼɕɋɈɄɈȽɈ ȾȺȼɅȿɇɂə ȻɈɅɖɒɈȽɈ ɈȻɔȿɆȺ

ɉɪɨɜɟɞɟɧɵ ɪɚɫɱɟɬɵ ɬɟɩɥɨɜɨɝɨ ɫɨɫɬɨɹɧɢɹ ɲɟɫɬɢɩɭɚɧɫɨɧɧɨɝɨ ɚɩɩɚɪɚɬɚ ɜɵɫɨɤɨɝɨ
ɞɚɜɥɟɧɢɹ ɤɭɛɢɱɟɫɤɨɝɨ ɬɢɩɚ� ɍɫɬɚɧɨɜɥɟɧɵ ɫɯɟɦɵ ɧɚɝɪɟɜɚ ɪɟɚɤɰɢɨɧɧɵɯ ɹɱɟɟɤ�
ɨɛɟɫɩɟɱɢɜɚɸɳɢɟ ɧɟɨɛɯɨɞɢɦɨɟ ɪɚɫɩɪɟɞɟɥɟɧɢɟ ɬɟɦɩɟɪɚɬɭɪɵ ɢ ɤɨɧɮɢɝɭɪɚɰɢɸ ɟɟ ɢɡɨɥɢɧɢɣ ɜ
ɪɨɫɬɨɜɨɦ ɨɛɴɟɦɟ ɩɪɢ ɫɩɨɧɬɚɧɧɨɣ ɤɪɢɫɬɚɥɥɢɡɚɰɢɢ�

Ʉɥɸɱɟɜɵɟ� ɫɥɨɜɚ� ɚɥɦɚɡ�� ɜɵɫɨɤɨɟ� ɞɚɜɥɟɧɢɟ��ɬɟɦɩɟɪɚɬɭɪɧɨɟ� ɩɨɥɟ�� ɚɩɩɚɪɚɬ� ɜɵɫɨɤɨɝɨ�
ɞɚɜɥɟɧɢɹ��ɤɨɦɩɶɸɬɟɪɧɨɟ�ɦɨɞɟɥɢɪɨɜɚɧɢɟ�

ȼ ɩɨɫɥɟɞɧɢɟ ɝɨɞɵ ɞɥɹ ɜɵɪɚɳɢɜɚɧɢɹ ɚɥɦɚɡɨɜ ɩɪɢɦɟɧɹɸɬ ɲɟɫɬɢɩɭɚɧɫɨɧɧɵɟ
ɤɭɛɢɱɟɫɤɢɟ ɩɪɟɫɫɵ ɛɨɥɶɲɨɝɨ ɨɛɴɟɦɚ� Ʉɢɬɚɣɫɤɢɟ ɤɭɛɢɱɟɫɤɢɟ ɩɪɟɫɫɚ �&&3�ɬɢɩɚ� ɫ
ɤɨɧɬɟɣɧɟɪɨɦ� ɪɚɡɦɟɪɨɦ ɞɨ �� ɦɦ ɩɨɡɜɨɥɹɸɬ ɜ ɨɞɧɨɦ ɰɢɤɥɟ ɜɵɪɚɳɢɜɚɧɢɹ ɚɥɦɚɡɨɜ�
ɤɪɢɫɬɚɥɥɢɡɢɪɨɜɚɬɶ ɲɥɢɮɩɨɪɨɲɤɢ ɜɵɫɨɤɨɝɨ ɤɚɱɟɫɬɜɚ ɫ ɜɵɯɨɞɨɦ ɧɟɫɤɨɥɶɤɢɯ ɫɨɬɟɧ ɤɚɪɚɬ ɢ
ɷɮɮɟɤɬɢɜɧɨ ɢɫɩɨɥɶɡɨɜɚɬɶ ɭɫɬɚɧɨɜɤɢ ɷɬɨɝɨ ɬɢɩɚ ɞɥɹ ɩɨɥɭɱɟɧɢɹ ɦɨɧɨɤɪɢɫɬɚɥɥɨɜ ɚɥɦɚɡɚ ɧɚ
ɡɚɬɪɚɜɤɟ�

Ɉɫɧɨɜɧɚɹ ɩɪɨɛɥɟɦɚ ɩɪɢ ɪɚɡɪɚɛɨɬɤɟ ɪɨɫɬɨɜɵɯ ɹɱɟɟɤ� ɢɫɩɨɥɶɡɭɟɦɵɯ ɞɥɹ ɪɚɛɨɬɵ ɫ
ɩɪɟɫɫɚɦɢ &&3�ɬɢɩɚ� ɫɨɫɬɨɢɬ� ɜ� ɤɨɧɫɬɪɭɢɪɨɜɚɧɢɢ ɫɯɟɦɵ ɪɟɡɢɫɬɢɜɧɨɝɨ ɧɚɝɪɟɜɚ�
ɨɛɟɫɩɟɱɢɜɚɸɳɟɣ ɧɟɨɛɯɨɞɢɦɨɟ ɪɚɫɩɪɟɞɟɥɟɧɢɟ ɬɟɦɩɟɪɚɬɭɪɵ ɜ ɪɨɫɬɨɜɨɦ ɨɛɴɟɦɟ�
ɗɤɫɩɟɪɢɦɟɧɬɚɥɶɧɨɟ ɨɩɪɟɞɟɥɟɧɢɟ ɬɪɟɛɭɟɦɵɯ ɮɨɪɦ ɢ ɪɚɡɦɟɪɨɜ ɧɚɝɪɟɜɚɬɟɥɟɣ ɢ ɷɥɟɦɟɧɬɨɜ
ɬɟɩɥɨɢɡɨɥɹɰɢɢ ɱɪɟɡɜɵɱɚɣɧɨ ɬɪɭɞɨɟɦɤɨ ɢ ɬɪɟɛɭɟɬ ɦɧɨɝɨ ɜɪɟɦɟɧɢ� Ɉɫɧɨɜɵɜɚɹɫɶ ɧɚ ɨɩɵɬɟ
ɪɚɛɨɬɵ ɫ ɚɩɩɚɪɚɬɚɦɢ ɜɵɫɨɤɨɝɨ ɞɚɜɥɟɧɢɹ �ȺȼȾ� ɬɢɩɚ ©ɛɟɥɬª ɢ ©ɬɨɪɨɢɞª >�� �@� ɦɨɠɧɨ
ɡɚɤɥɸɱɢɬɶ� ɱɬɨ ɧɚɢɛɨɥɟɟ ɪɚɰɢɨɧɚɥɶɧɵɦ ɞɥɹ ɫɨɡɞɚɧɢɹ ɪɨɫɬɨɜɵɯ ɹɱɟɟɤ� ɨɛɟɫɩɟɱɢɜɚɸɳɢɯ
ɡɚɞɚɧɧɵɟ ɡɧɚɱɟɧɢɹ ɨɫɟɜɵɯ ɢ ɪɚɞɢɚɥɶɧɵɯ ɝɪɚɞɢɟɧɬɨɜ ɬɟɦɩɟɪɚɬɭɪɵ ɢ ɢɯ ɫɨɨɬɧɨɲɟɧɢɟ ɜ
ɤɚɠɞɨɣ ɬɨɱɤɟ ɪɨɫɬɨɜɨɝɨ ɨɛɴɟɦɚ� ɹɜɥɹɟɬɫɹ ɪɚɫɱɟɬ ɬɟɦɩɟɪɚɬɭɪɵ ɦɟɬɨɞɨɦ ɤɨɧɟɱɧɵɯ ɷɥɟɦɟɧɬɨɜ�
Ɍɚɤɨɣ� ɦɟɬɨɞ� ɩɨɡɜɨɥɹɟɬ ɨɫɭɳɟɫɬɜɥɹɬɶ ɤɨɦɩɶɸɬɟɪɧɨɟ ɦɨɞɟɥɢɪɨɜɚɧɢɟ ɬɟɩɥɨɜɵɯ ɩɨɥɟɣ ɩɪɢ
ɢɫɩɨɥɶɡɨɜɚɧɢɢ ɪɚɡɥɢɱɧɵɯ ɤɨɧɮɢɝɭɪɚɰɢɣ ɷɥɟɦɟɧɬɨɜ ɪɟɡɢɫɬɢɜɧɨɝɨ ɧɚɝɪɟɜɚ ɢ ɧɟɨɛɯɨɞɢɦɵɯ
ɦɚɬɟɪɢɚɥɨɜ ɬɟɩɥɨɢɡɨɥɹɰɢɢ�

ȼ ɧɚɫɬɨɹɳɟɣ ɪɚɛɨɬɟ ɪɚɫɫɱɢɬɚɧɵ ɬɟɩɥɨɜɵɟ ɩɨɥɹ ɜ ȺȼȾ &&3�ɬɢɩɚ ɦɟɬɨɞɨɦ ɤɨɧɟɱɧɵɯ
ɷɥɟɦɟɧɬɨɜ� ɢ ɧɚ ɢɯ� ɨɫɧɨɜɟ ɷɤɫɩɟɪɢɦɟɧɬɚɥɶɧɨ ɢɫɫɥɟɞɨɜɚɧɚ ɫɩɨɧɬɚɧɧɚɹ ɤɪɢɫɬɚɥɥɢɡɚɰɢɹ
ɚɥɦɚɡɚ ɢɡ ɫɦɟɫɢ ɝɪɚɮɢɬɚ ɫ ɦɟɬɚɥɥɨɦ�ɪɚɫɬɜɨɪɢɬɟɥɟɦ ɞɥɹ ɪɚɡɥɢɱɧɵɯ ɫɯɟɦ ɫɛɨɪɤɢ ɤɨɧɬɟɣɧɟɪɚ�

Ⱦɥɹ� ɢɫɫɥɟɞɨɜɚɧɢɹ� ɢɫɩɨɥɶɡɨɜɚɥɢ ɲɟɫɬɢɩɭɚɧɫɨɧɧɵɣ ɩɪɟɫɫ &&3�ɬɢɩɚ ɦɚɪɤɢ &6�9,, ɫ
ɭɫɢɥɢɟɦ �� Ɇɇ ɧɚ ɤɚɠɞɵɣ ɩɭɚɧɫɨɧ�ɢ ɞɢɚɦɟɬɪɨɦ ɩɥɭɧɠɟɪɚ ��� ɦɦ� Ʉɨɧɬɟɣɧɟɪ ɜ ɜɢɞɟ ɤɭɛɚ ɫɨ
ɫɬɨɪɨɧɨɣ �� ɦɦ ɢ ɰɢɥɢɧɞɪɢɱɟɫɤɢɦ ɨɬɜɟɪɫɬɢɟɦ ɞɢɚɦɟɬɪɨɦ �� ɦɦ ɞɥɹ ɪɚɡɦɟɳɟɧɢɹ
ɪɟɚɤɰɢɨɧɧɨɣ ɹɱɟɣɤɢ ɫ ɷɥɟɤɬɪɨɜɜɨɞɚɦɢ ɢɡɝɨɬɨɜɥɹɥɢ ɢɡ ɩɢɪɨɮɢɥɥɢɬɚ �ɪɢɫ� ���
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���

Ɋɢɫ� �� Ɏɪɨɧɬɚɥɶɧɵɣ ɪɚɡɪɟɡ ɤɭɛɢɱɟɫɤɨɝɨ ɤɨɧɬɟɣɧɟɪɚ ɲɟɫɬɢɩɭɚɧɫɨɧɧɨɝɨ ɚɩɩɚɪɚɬɚ &6�9,, ɜ
ɧɟɫɠɚɬɨɦ ɫɨɫɬɨɹɧɢɢ� � ± ɫɬɚɥɶɧɨɣ ɬɨɤɨɜɜɨɞ� ɤɨɧɬɚɤɬɢɪɭɸɳɢɣ ɫ ɜɟɪɯɧɢɦ ɢ ɧɢɠɧɢɦ

ɩɭɚɧɫɨɧɚɦɢ� � ± ɩɢɪɨɮɢɥɥɢɬɨɜɨɟ ɤɨɥɶɰɨ� � ± ɞɨɥɨɦɢɬɨɜɨɟ ɤɨɥɶɰɨ� � ± ɞɨɥɨɦɢɬɨɜɵɣ ɞɢɫɤ� �
± ɝɪɚɮɢɬɨɜɵɣ ɞɢɫɤɨɜɵɣ ɷɥɟɤɬɪɨɜɜɨɞ� � ± ɩɟɪɟɤɥɚɡɨɜɵɣ ɬɨɪɰɟɜɨɣ ɢɡɨɥɹɬɨɪ ɪɨɫɬɨɜɨɝɨ

ɨɛɴɟɦɚ� � ± ɬɪɭɛɱɚɬɵɣ ɝɪɚɮɢɬɨɜɵɣ ɧɚɝɪɟɜɚɬɟɥɶ� � ± ɢɫɯɨɞɧɚɹ ɪɟɚɤɰɢɨɧɧɚɹ ɫɦɟɫɶ ɝɪɚɮɢɬɚ
ȽɆɁ ɫ ɦɟɬɚɥɥɨɦ�ɪɚɫɬɜɨɪɢɬɟɥɟɦ ɠɟɥɟɡɨ±ɧɢɤɟɥɶ

ɉɪɟɫɫɨɜɭɸ ɭɫɬɚɧɨɜɤɭ &6�9,, ɧɚɝɪɭɠɚɥɢ� ɭɫɢɥɢɟɦ� ɨɛɟɫɩɟɱɢɜɚɸɳɢɦ ɩɪɢ ɤɨɦɧɚɬɧɨɣ
ɬɟɦɩɟɪɚɬɭɪɟ ɫɠɚɬɢɟ ɤɨɧɬɟɣɧɟɪɚ ɞɨ ɞɚɜɥɟɧɢɹ ɜ ɪɟɚɤɰɢɨɧɧɨɦ ɨɛɴɟɦɟ a���±��� Ƚɉɚ� ȼ
ɷɤɫɩɟɪɢɦɟɧɬɚɯ ɩɨ ɤɪɢɫɬɚɥɥɢɡɚɰɢɢ ɚɥɦɚɡɚ ɢɡ ɫɦɟɫɢ ɝɪɚɮɢɬɚ ɢ ɦɟɬɚɥɥɚ�ɪɚɫɬɜɨɪɢɬɟɥɹ ɞɚɜɥɟɧɢɟ
ɢ ɬɟɦɩɟɪɚɬɭɪɭ ɪɟɝɭɥɢɪɨɜɚɥɢ ɩɨ ɫɩɟɰɢɚɥɶɧɨ ɪɚɡɪɚɛɨɬɚɧɧɨɣ ɩɪɨɝɪɚɦɦɟ� ɤɨɬɨɪɚɹ ɨɛɟɫɩɟɱɢɜɚɥɚ
ɩɨɜɵɲɟɧɢɟ ɭɫɢɥɢɹ ɫɠɚɬɢɹ ɫ ɦɨɦɟɧɬɚ ɨɛɪɚɡɨɜɚɧɢɹ ɢ ɩɨɫɥɟɞɭɸɳɟɝɨ ɪɨɫɬɚ ɚɥɦɚɡɧɵɯ ɱɚɫɬɢɰ ɜ�
ɰɟɥɹɯ ɤɨɦɩɟɧɫɚɰɢɢ ɢɡɦɟɧɟɧɢɹ ɞɚɜɥɟɧɢɹ ɡɚ ɫɱɟɬ ɮɚɡɨɜɨɝɨ ɩɟɪɟɯɨɞɚ ɝɪɚɮɢɬ±ɚɥɦɚɡ� ɉɨ
ɨɤɨɧɱɚɧɢɢ ɰɢɤɥɚ ɤɪɢɫɬɚɥɥɢɡɚɰɢɢ ɢ ɫɧɢɠɟɧɢɸ ɬɟɦɩɟɪɚɬɭɪɵ ɩɪɟɫɫ ɪɚɡɝɪɭɠɚɥɢ� ɪɨɫɬɨɜɭɸ
ɹɱɟɣɤɭ ɢɡɜɥɟɤɚɥɢ ɢɡ ɤɨɧɬɟɣɧɟɪɚ ɢ ɪɚɫɩɪɟɞɟɥɟɧɢɟ ɚɥɦɚɡɨɜ ɢɫɫɥɟɞɨɜɚɥɢ ɜɢɡɭɚɥɶɧɨ ɧɚ ɨɫɟɜɨɦ
ɫɟɱɟɧɢɢ ɪɨɫɬɨɜɨɝɨ ɨɛɴɟɦɚ� ɩɨɫɥɟ ɱɟɝɨ ɚɥɦɚɡɵ ɢɡɜɥɟɤɚɥɢ ɢɡ ɧɟɟ ɯɢɦɢɱɟɫɤɨɣ ɨɛɪɚɛɨɬɤɨɣ�

Ɋɚɫɩɪɟɞɟɥɟɧɢɟ ɬɟɦɩɟɪɚɬɭɪɵ ɜ ɪɚɛɨɱɟɣ ɤɚɦɟɪɟ ȺȼȾ� ɨɛɪɚɡɨɜɚɧɧɨɣ ɩɭɬɟɦ ɫɠɚɬɢɹ
ɬɜɟɪɞɨɫɩɥɚɜɧɵɦɢ ɩɭɚɧɫɨɧɚɦɢ ɤɨɧɬɟɣɧɟɪɚ ɫ ɪɨɫɬɨɜɨɣ ɹɱɟɣɤɨɣ� ɪɚɫɫɱɢɬɵɜɚɥɢ� ɩɨ� ɦɟɬɨɞɢɤɟ
ɤɨɧɟɱɧɨɷɥɟɦɟɧɬɧɨɝɨ ɪɟɲɟɧɢɹ ɫɜɹɡɚɧɧɨɣ ɡɚɞɚɱɢ ɷɥɟɤɬɪɨ� ɢ ɬɟɩɥɨɩɪɨɜɨɞɧɨɫɬɢ >�� �@�
ɪɚɫɲɢɪɟɧɧɨɣ ɞɨ ɬɪɟɯɦɟɪɧɨɣ ɧɟɨɫɟɫɢɦɦɟɬɪɢɱɧɨɣ ɩɨɫɬɚɧɨɜɤɢ� Ɇɚɬɟɦɚɬɢɱɟɫɤɚɹ
ɮɨɪɦɭɥɢɪɨɜɤɚ ɬɚɤɨɣ ɡɚɞɚɱɢ ɜɤɥɸɱɚɟɬ�ɞɜɚ�ɭɪɚɜɧɟɧɢɹ�

�� ɤɜɚɡɢɫɬɚɰɢɨɧɚɪɧɨɣ ɷɥɟɤɬɪɨɩɪɨɜɨɞɧɨɫɬɢ

GLY >Ȗ�S �7 � [ � U�JUDG W�׋ �@ �
� ���

ɝɞɟ J ± ɭɞɟɥɶɧɚɹ ɷɥɟɤɬɪɨɩɪɨɜɨɞɧɨɫɬɶ� S ± ɞɚɜɥɟɧɢɟ� 7 ± ɬɟɦɩɟɪɚɬɭɪɚ� [ ± ɤɨɧɰɟɧɬɪɚɰɢɹ
ɤɨɦɩɨɧɟɧɬɨɜ ɤɨɦɩɨɡɢɬɚ� U ± ɪɚɞɢɭɫ�ɜɟɤɬɨɪ ɬɨɱɟɤ ɪɚɫɫɦɚɬɪɢɜɚɟɦɨɣ ɬɪɟɯɦɟɪɧɨɣ ɨɛɥɚɫɬɢ ȺȼȾ
9 ɫ ɝɪɚɧɢɱɧɨɣ ɩɨɜɟɪɯɧɨɫɬɶɸ 6� M ± ɩɨɬɟɧɰɢɚɥ ɷɥɟɤɬɪɢɱɟɫɤɨɝɨ ɩɨɥɹ� W ± ɜɪɟɦɹ�ɧɚɝɪɟɜɚ�

�� ɧɟɥɢɧɟɣɧɨɟ ɭɪɚɜɧɟɧɢɟ ɧɟɫɬɚɰɢɨɧɚɪɧɨɣ ɬɟɩɥɨɩɪɨɜɨɞɧɨɫɬɢ
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ɝɞɟ F ± ɭɞɟɥɶɧɚɹ ɬɟɩɥɨɟɦɤɨɫɬɶ� U ± ɩɥɨɬɧɨɫɬɶ� O ± ɤɨɷɮɮɢɰɢɟɧɬ ɬɟɩɥɨɩɪɨɜɨɞɧɨɫɬɢ� J_JUDGM_�
± ɭɞɟɥɶɧɚɹ ɦɨɳɧɨɫɬɶ ɜɧɭɬɪɟɧɧɢɯ ɢɫɬɨɱɧɢɤɨɜ ɞɠɨɭɥɟɜɨɣ ɬɟɩɥɨɬɵ�



ɊȺɁȾȿɅ����ɂɇɋɌɊɍɆȿɇɌȺɅɖɇɕȿ��ɄɈɇɋɌɊɍɄɐɂɈɇɇɕȿ�ɂ�ɎɍɇɄɐɂɈɇȺɅɖɇɕȿ�ɆȺɌȿɊɂȺɅɕ
ɇȺ�ɈɋɇɈȼȿ�ȺɅɆȺɁȺ�ɂ�ɄɍȻɂɑȿɋɄɈȽɈ�ɇɂɌɊɂȾȺ�ȻɈɊȺ

���

Ⱦɥɹ ɪɟɲɟɧɢɹ ɭɪɚɜɧɟɧɢɣ ��� ɢ ��� ɧɟɨɛɯɨɞɢɦɨ ɡɚɞɚɬɶ ɝɪɚɧɢɱɧɵɟ ɭɫɥɨɜɢɹ ɧɚ
ɩɨɜɟɪɯɧɨɫɬɢ 6� ɪɚɫɩɪɟɞɟɥɟɧɢɹ ɩɨɬɟɧɰɢɚɥɚ� ɩɥɨɬɧɨɫɬɢ ɫɢɥɵ� ɬɨɤɚ� ɬɟɦɩɟɪɚɬɭɪɵ� ɬɟɩɥɨɜɨɝɨ
ɩɨɬɨɤɚ� ɤɨɧɜɟɤɬɢɜɧɨɝɨ ɬɟɩɥɨɨɛɦɟɧɚ�� ɚ ɬɚɤɠɟ ɧɚɱɚɥɶɧɨɟ ɭɫɥɨɜɢɟ� ɨɩɪɟɞɟɥɹɸɳɟɟ
ɪɚɫɩɪɟɞɟɥɟɧɢɟ ɬɟɦɩɟɪɚɬɭɪɵ ɜ ɨɛɥɚɫɬɢ 9 ɜ ɦɨɦɟɧɬ� ɫ ɤɨɬɨɪɨɝɨ ɧɚɱɢɧɚɟɬɫɹ ɪɟɡɢɫɬɢɜɧɵɣ
ɧɚɝɪɟɜ ȺȼȾ�

ɉɨɫɬɚɧɨɜɤɚ ɡɚɞɚɱɢ ɷɥɟɤɬɪɨ� ɢ ɬɟɩɥɨɩɪɨɜɨɞɧɨɫɬɢ ɞɥɹ ɤɨɧɤɪɟɬɧɨɣ ɤɨɧɫɬɪɭɤɰɢɢ
ɲɟɫɬɢɩɭɚɧɫɨɧɧɨɝɨ ȺȼȾ ɤɭɛɢɱɟɫɤɨɝɨ ɬɢɩɚ ɜɤɥɸɱɚɟɬ� ɤɨɧɟɱɧɨɷɥɟɦɟɧɬɧɭɸ ɞɢɫɤɪɟɬɢɡɚɰɢɸ ���
ɱɚɫɬɢ ɚɩɩɚɪɚɬɚ� ɪɚɡɞɟɥɟɧɧɨɝɨ ɜɟɪɬɢɤɚɥɶɧɨɣ ɩɥɨɫɤɨɫɬɶɸ ɫɢɦɦɟɬɪɢɢ� ɮɨɪɦɭɥɢɪɨɜɚɧɢɟ
ɭɫɥɨɜɢɣ ɷɥɟɤɬɪɨɩɨɞɜɨɞɚ ɤ ȺȼȾ� ɮɨɪɦɭɥɢɪɨɜɚɧɢɟ ɭɫɥɨɜɢɣ ɬɟɩɥɨɨɛɦɟɧɚ ɚɩɩɚɪɚɬɚ ɫ
ɨɤɪɭɠɚɸɳɟɣ ɫɪɟɞɨɣ ɢ ɫɢɫɬɟɦɨɣ ɨɯɥɚɠɞɟɧɢɹ� ɡɚɞɚɧɢɟ ɬɟɦɩɟɪɚɬɭɪɧɵɯ ɡɚɜɢɫɢɦɨɫɬɟɣ
ɤɨɷɮɮɢɰɢɟɧɬɨɜ ɷɥɟɤɬɪɨ� ɢ ɬɟɩɥɨɩɪɨɜɨɞɧɨɫɬɢ ɢɫɩɨɥɶɡɭɟɦɵɯ ɦɚɬɟɪɢɚɥɨɜ�

Ɍɚɤɢɦ ɨɛɪɚɡɨɦ� ɞɢɫɤɪɟɬɧɚɹ ɦɨɞɟɥɶ
ɢɫɫɥɟɞɭɟɦɨɣ ɱɚɫɬɢ ȺȼȾ ɫɨɞɟɪɠɚɥɚ �����
ɷɥɟɦɟɧɬɨɜ ɢ ������ ɭɡɥɨɜ �ɪɢɫ� ��� ȼ ɨɛɥɚɫɬɢ
ɪɟɚɤɰɢɨɧɧɨɣ ɹɱɟɣɤɢ� ɝɞɟ ɧɚɛɥɸɞɚɸɬɫɹ�
ɦɚɤɫɢɦɚɥɶɧɵɟ ɝɪɚɞɢɟɧɬɵ ɷɥɟɤɬɪɢɱɟɫɤɨɝɨ
ɩɨɬɟɧɰɢɚɥɚ ɢ ɬɟɦɩɟɪɚɬɭɪɵ� ɨɫɭɳɟɫɬɜɢɥɢ�
ɫɝɭɳɟɧɢɟ ɤɨɧɟɱɧɨɷɥɟɦɟɧɬɧɨɣ ɫɟɬɤɢ�

ɉɪɢ ɪɟɲɟɧɢɢ ɡɚɞɚɱɢ ɷɥɟɤɬɪɨ� ɢ
ɬɟɩɥɨɩɪɨɜɨɞɧɨɫɬɢ ɡɚɞɚɜɚɥɢ ɫɥɟɞɭɸɳɢɟ
ɝɪɚɧɢɱɧɵɟ ɭɫɥɨɜɢɹ�
± ɧɚ ɩɨɜɟɪɯɧɨɫɬɹɯ ɜɟɪɯɧɟɝɨ ɢ ɧɢɠɧɟɝɨ
ɩɭɚɧɫɨɧɨɜ ɡɧɚɱɟɧɢɹ ɷɥɟɤɬɪɢɱɟɫɤɨɝɨ
ɩɨɬɟɧɰɢɚɥɚ ɬɚɤɢɦ ɨɛɪɚɡɨɦ� ɱɬɨɛɵ ɪɚɫɱɟɬɧɚɹ
ɬɟɦɩɟɪɚɬɭɪɚ ɜ ɰɟɧɬɪɟ ɪɟɚɤɰɢɨɧɧɨɝɨ ɨɛɴɟɦɚ
ɫɨɫɬɚɜɥɹɥɚ a���� ɨɋ� ɱɬɨ ɨɛɟɫɩɟɱɢɜɚɟɬ
ɫɩɨɧɬɚɧɧɭɸ ɤɪɢɫɬɚɥɥɢɡɚɰɢɸ ɚɥɦɚɡɚ ɩɪɢ
ɞɚɜɥɟɧɢɢ a��� Ƚɉɚ� ɡɧɚɱɟɧɢɟ ɬɟɦɩɟɪɚɬɭɪɵ
�� ɨɋ�
± ɧɚ ɞɪɭɝɢɯ ɭɱɚɫɬɤɚɯ ɜɧɟɲɧɟɣ ɩɨɜɟɪɯɧɨɫɬɢ
ɚɩɩɚɪɚɬɚ ɧɭɥɟɜɭɸ ɩɥɨɬɧɨɫɬɶ ɬɨɤɚ� ɱɬɨ
ɫɨɨɬɜɟɬɫɬɜɭɟɬ ɭɫɥɨɜɢɸ ɷɥɟɤɬɪɨɢɡɨɥɹɰɢɢ�

ɤɨɧɜɟɤɬɢɜɧɵɣ ɬɟɩɥɨɨɛɦɟɧ ɫ ɜɨɡɞɭɯɨɦ ± ɤɨɷɮɮɢɰɢɟɧɬ ɬɟɩɥɨɨɬɞɚɱɢ D  �� ȼɬ��ɦ��qɋ��
ɬɟɦɩɟɪɚɬɭɪɭ ɨɤɪɭɠɚɸɳɟɣ ɫɪɟɞɵ 4  �� qɋ�
± ɧɚ ɭɱɚɫɬɤɚɯ ɜɧɭɬɪɟɧɧɟɣ ɫɢɫɬɟɦɵ ɨɯɥɚɠɞɟɧɢɹ ɧɭɥɟɜɭɸ ɩɥɨɬɧɨɫɬɶ ɬɨɤɚ� ɤɨɧɜɟɤɬɢɜɧɵɣ
ɬɟɩɥɨɨɛɦɟɧ ɫ ɜɨɞɨɣ ± D  ���� ȼɬ��ɦ��qɋ�� 4  �� qɋ�
± ɜ ɜɟɪɬɢɤɚɥɶɧɨɣ ɩɥɨɫɤɨɫɬɢ ɫɢɦɦɟɬɪɢɢ ȺȼȾ ɧɭɥɟɜɭɸ ɩɥɨɬɧɨɫɬɶ ɬɨɤɚ ɢ ɧɭɥɟɜɨɟ� ɡɧɚɱɟɧɢɟ�
ɬɟɩɥɨɜɨɝɨ ɩɨɬɨɤɚ�

ɗɥɟɤɬɪɨ� ɢ ɬɟɩɥɨɮɢɡɢɱɟɫɤɢɟ ɫɜɨɣɫɬɜɚ ɦɚɬɟɪɢɚɥɨɜ ɤɨɧɫɬɪɭɤɰɢɨɧɧɵɯ ɷɥɟɦɟɧɬɨɜ ȺȼȾ
ɩɨɞɪɨɛɧɨ ɨɩɢɫɚɧɵ�ɜ >�@�

Ɋɟɡɢɫɬɢɜɧɵɟ ɯɚɪɚɤɬɟɪɢɫɬɢɤɢ ɧɚɝɪɟɜɚ ɪɨɫɬɨɜɨɣ ɹɱɟɣɤɢ ɢɡɦɟɧɹɥɢ ɩɭɬɟɦ ɜɚɪɶɢɪɨɜɚɧɢɹ
ɬɨɥɳɢɧɵ į ɝɪɚɮɢɬɨɜɵɯ ɞɢɫɤɨɜ �� �ɫɦ�� ɪɢɫ���� ɨɛɟɫɩɟɱɢɜɚɸɳɢɯ ɤɨɧɬɚɤɬ ɦɟɬɚɥɥɢɱɟɫɤɢɯ
ɷɥɟɤɬɪɨɜɜɨɞɨɜ � F ɬɪɭɛɱɚɬɵɦ ɝɪɚɮɢɬɨɜɵɦ ɧɚɝɪɟɜɚɬɟɥɟɦ �� ɉɨɫɪɟɞɫɬɜɨɦ ɢɡɦɟɧɟɧɢɹ ɬɨɥɳɢɧɵ
İ ɢɡɨɥɹɰɢɢ � ɬɨɪɰɟɜɵɯ ɱɚɫɬɟɣ ɪɟɚɤɰɢɨɧɧɨɣ ɹɱɟɣɤɢ ɜɨɡɦɨɠɧɨ ɛɵɥɨ ɜ ɲɢɪɨɤɢɯ ɩɪɟɞɟɥɚɯ
ɢɡɦɟɧɹɬɶ ɬɟɩɥɨɨɛɦɟɧ ɪɨɫɬɨɜɨɣ ɹɱɟɣɤɢ ɫ ɬɜɟɪɞɨɫɩɥɚɜɧɵɦɢ ɩɭɚɧɫɨɧɚɦɢ� ɨɛɟɫɩɟɱɢɜɚɸɳɢɦɢ
ɫɠɚɬɢɟ ɤɨɧɬɟɣɧɟɪɚ� Ɂɧɚɱɟɧɢɹ į ɢ İ ɢɡɦɟɧɹɥɢ ɜ ɩɪɟɞɟɥɚɯ ɫɨɨɬɜɟɬɫɬɜɟɧɧɨ����±����ɦɦ ɢ �±� ɦɦ�

Ɋɟɡɭɥɶɬɚɬɵ ɪɚɫɱɟɬɨɜ ɬɟɦɩɟɪɚɬɭɪɧɵɯ ɩɨɥɟɣ ɜ ɤɨɧɬɟɣɧɟɪɟ ɚɩɩɚɪɚɬɚ &6�9,, ɞɥɹ
ɪɚɡɥɢɱɧɵɯ ɭɫɥɨɜɢɣ ɪɟɡɢɫɬɢɜɧɨɝɨ ɧɚɝɪɟɜɚ ɢ ɬɟɩɥɨɢɡɨɥɹɰɢɢ ɪɨɫɬɨɜɨɣ ɹɱɟɣɤɢ�ɩɨɤɚɡɚɧɵ�ɧɚ ɪɢɫ�
�±��

Ɋɢɫ� �� Ʉɨɧɟɱɧɨɷɥɟɦɟɧɬɧɚɹ ɫɟɬɤɚ ȺȼȾ



ȼɵɩɭɫɤ�����ɉɈɊɈȾɈɊȺɁɊɍɒȺɘɓɂɃ�ɂ�ɆȿɌȺɅɈɈȻɊȺȻȺɌɕȼȺɘɓɂɃ�ɂɇɋɌɊɍɆȿɇɌ�± ɌȿɏɇɂɄȺ
ɂ ɌȿɏɇɈɅɈȽɂə�ȿȽɈ�ɂɁȽɈɌɈȼɅȿɇɂə�ɂ�ɉɊɂɆȿɇȿɇɂə

���

ɉɪɢ ɡɧɚɱɟɧɢɹɯ ɯɚɪɚɤɬɟɪɢɫɬɢɱɟɫɤɢɯ ɜɟɥɢɱɢɧ į  ��� ɦɦ ɢ İ  � ɦɦ ɧɚɝɪɟɜ ɪɨɫɬɨɜɨɣ
ɹɱɟɣɤɢ �ɩɪɢ ɭɫɥɨɜɢɢ ɞɨɫɬɢɠɟɧɢɹ ɬɟɦɩɟɪɚɬɭɪɵ ���� qɋ ɜ ɟɟ ɰɟɧɬɪɟ� ɩɨɡɜɨɥɹɟɬ
ɤɪɢɫɬɚɥɥɢɡɢɪɨɜɚɬɶ ɚɥɦɚɡ ɩɪɢ ɦɚɤɫɢɦɚɥɶɧɵɯ ɨɫɟɜɨɦ ǻɚ ɢ ɪɚɞɢɚɥɶɧɨɦ ǻU ɩɟɪɟɩɚɞɚɯ
ɬɟɦɩɟɪɚɬɭɪɵ� ɞɨɫɬɢɝɚɸɳɢɯ ɫɨɨɬɜɟɬɫɬɜɟɧɧɨ��� ɢ �� qɋ �ɪɢɫ� ���

ɍɦɟɧɶɲɟɧɢɟ ɬɨɥɳɢɧɵ ɪɟɡɢɫɬɢɜɧɨɝɨ ɞɢɫɤɚ � ɞɨ į  ��� ɦɦ ɩɪɢ ɨɬɫɭɬɫɬɜɢɢ ɬɨɪɰɟɜɨɝɨ
ɬɟɩɥɨɢɡɨɥɹɰɢɨɧɧɨɝɨ ɞɢɫɤɚ � �İ  � ɦɦ� ɩɨɡɜɨɥɹɟɬ ɫɭɳɟɫɬɜɟɧɧɨ ɭɦɟɧɶɲɢɬɶ ɩɟɪɟɩɚɞ
ɬɟɦɩɟɪɚɬɭɪɵ ɜ ɰɟɧɬɪɟ ɢ ɧɚ ɩɟɪɢɮɟɪɢɢ ± ɜ ɫɟɪɟɞɢɧɧɨɦ ɩɨɩɟɪɟɱɧɨɦ ɫɟɱɟɧɢɢ ɹɱɟɣɤɢ ǻU §���
ɯɨɬɹ ɧɚ ɜɟɪɯɧɢɯ ɢ ɧɢɠɧɢɯ ɬɨɪɰɟɜɵɯ ɩɨɜɟɪɯɧɨɫɬɹɯ ɹɱɟɣɤɢ ɪɚɞɢɚɥɶɧɵɣ ɩɟɪɟɩɚɞ ɫɨɫɬɚɜɥɹɟɬ a
�� qɋ �ɪɢɫ� ���

Ɋɢɫ� �� ɉɨɥɟ ɬɟɦɩɟɪɚɬɭɪɵ ɜ ɪɟɚɤɰɢɨɧɧɨɣ
ɹɱɟɣɤɟ ɦɧɨɝɨɩɭɚɧɫɨɧɧɨɝɨ ȺȼȾ �ɜɵɫɨɬɚ
ɝɪɚɮɢɬɨɜɨɝɨ ɞɢɫɤɨɜɨɝɨ ɷɥɟɤɬɪɨɜɜɨɞɚ ± ���
ɦɦ� ɬɟɩɥɨɢɡɨɥɹɰɢɨɧɧɵɣ ɞɢɫɤ ɨɬɫɭɬɫɬɜɭɟɬ�

Ɋɢɫ� �� ɉɨɥɟ ɬɟɦɩɟɪɚɬɭɪɵ ɜ ɪɟɚɤɰɢɨɧɧɨɣ
ɹɱɟɣɤɟ ɦɧɨɝɨɩɭɚɧɫɨɧɧɨɝɨ ȺȼȾ �ɜɵɫɨɬɚ
ɝɪɚɮɢɬɨɜɨɝɨ ɞɢɫɤɨɜɨɝɨ ɷɥɟɤɬɪɨɜɜɨɞɚ ± ���
ɦɦ� ɬɟɩɥɨɢɡɨɥɹɰɢɨɧɧɵɣ ɞɢɫɤ ɨɬɫɭɬɫɬɜɭɟɬ�

ɍɜɟɥɢɱɟɧɢɟ ɬɨɥɳɢɧɵ ɬɟɩɥɨɢɡɨɥɹɰɢɨɧɧɨɝɨ ɞɢɫɤɚ � ɞɨ � ɦɦ �İ  � ɦɦ� ɩɪɢ ɫɨɯɪɚɧɟɧɢɢ
ɬɨɥɳɢɧɵ ɷɥɟɤɬɪɨɩɨɞɜɨɞɚ � �į  ��� ɦɦ� ɩɪɢɜɨɞɢɬ ɤ ɫɭɳɟɫɬɜɟɧɧɨɦɭ ɫɧɢɠɟɧɢɸ ɨɫɟɜɵɯ ɢ
ɪɚɞɢɚɥɶɧɵɯ ɩɟɪɟɩɚɞɨɜ ɬɟɦɩɟɪɚɬɭɪɵ ɩɨ ɫɪɚɜɧɟɧɢɸ ɫ ɞɜɭɦɹ ɩɪɟɞɵɞɭɳɢɦɢ ɜɚɪɢɚɧɬɚɦɢ
ɪɚɫɱɟɬɚ ± ɡɧɚɱɟɧɢɹ ǻɚ ɢ ǻU ɧɟ ɩɪɟɜɵɲɚɸɬ � ɨɋ �ɪɢɫ� ���

ɍɜɟɥɢɱɟɧɢɟ ɬɨɥɳɢɧɵ ɬɟɩɥɨɢɡɨɥɹɰɢɢ ɪɨɫɬɨɜɨɣ ɹɱɟɣɤɢ ɩɨ ɬɨɪɰɚɦ ɞɨ � ɦɦ �İ  � ɦɦ�
ɩɪɢ ɫɨɯɪɚɧɟɧɢɢ ɤɨɧɮɢɝɭɪɚɰɢɢ ɝɪɚɮɢɬɨɜɨɝɨ ɞɢɫɤɨɜɨɝɨ ɷɥɟɤɬɪɨɜɜɨɞɚ � �į  ��� ɦɦ� ɩɨɡɜɨɥɹɟɬ
ɨɛɟɫɩɟɱɢɬɶ ɛɟɡɝɪɚɞɢɟɧɬɧɨɟ ɬɟɦɩɟɪɚɬɭɪɧɨɟ ɩɨɥɟ ɜɨ ɜɫɟɦ ɨɛɴɟɦɟ ɪɨɫɬɨɜɨɣ ɹɱɟɣɤɢ� ɂ ɬɨɥɶɤɨ ɜ�
ɩɪɢɥɟɝɚɸɳɢɯ� ɤ� ɰɟɧɬɪɚɥɶɧɨɣ� ɱɚɫɬɢ� ɷɥɟɤɬɪɨɜɜɨɞɚ� ɧɟɛɨɥɶɲɢɯ ɨɛɥɚɫɬɹɯ ɫ ɨɛɴɟɦɨɦ a��� ɨɬ
ɨɛɳɟɝɨ ɨɛɴɟɦɚ ɡɨɧɵ ɤɪɢɫɬɚɥɥɢɡɚɰɢɢ� ɧɚɛɥɸɞɚɥɫɹ ɩɟɪɟɩɚɞ ɞɨ � ɨɋ� Ʉɪɨɦɟ ɬɨɝɨ�
ɰɢɥɢɧɞɪɢɱɟɫɤɢɣ ɫɥɨɣ ɬɨɥɳɢɧɨɣ a� ɦɦ ɩɨ ɜɫɟɣ ɜɵɫɨɬɟ ɹɱɟɣɤɢ ɞɨɩɭɫɤɚɟɬ ɩɟɪɟɩɚɞ
ɬɟɦɩɟɪɚɬɭɪɵ ɞɨ�� ɨɋ �ɪɢɫ� ���



ɊȺɁȾȿɅ����ɂɇɋɌɊɍɆȿɇɌȺɅɖɇɕȿ��ɄɈɇɋɌɊɍɄɐɂɈɇɇɕȿ�ɂ�ɎɍɇɄɐɂɈɇȺɅɖɇɕȿ�ɆȺɌȿɊɂȺɅɕ
ɇȺ�ɈɋɇɈȼȿ�ȺɅɆȺɁȺ�ɂ�ɄɍȻɂɑȿɋɄɈȽɈ�ɇɂɌɊɂȾȺ�ȻɈɊȺ

���

Ɋɢɫ� �� ɉɨɥɟ ɬɟɦɩɟɪɚɬɭɪɵ ɜ ɪɟɚɤɰɢɨɧɧɨɣ
ɹɱɟɣɤɟ ɦɧɨɝɨɩɭɚɧɫɨɧɧɨɝɨ ȺȼȾ �ɜɵɫɨɬɚ
ɝɪɚɮɢɬɨɜɨɝɨ ɞɢɫɤɨɜɨɝɨ ɷɥɟɤɬɪɨɜɜɨɞɚ ± ��� ɦɦ�
ɜɵɫɨɬɚ ɬɟɩɥɨɢɡɨɥɹɰɢɨɧɧɨɝɨ ɞɢɫɤɚ ± � ɦɦ�

Ɋɢɫ� �� ɉɨɥɟ ɬɟɦɩɟɪɚɬɭɪɵ ɜ ɪɟɚɤɰɢɨɧɧɨɣ
ɹɱɟɣɤɟ ɦɧɨɝɨɩɭɚɧɫɨɧɧɨɝɨ ȺȼȾ �ɜɵɫɨɬɚ
ɝɪɚɮɢɬɨɜɨɝɨ ɞɢɫɤɨɜɨɝɨ ɷɥɟɤɬɪɨɜɜɨɞɚ ± ��� ɦɦ�
ɜɵɫɨɬɚ ɬɟɩɥɨɢɡɨɥɹɰɢɨɧɧɨɝɨ ɞɢɫɤɚ ± � ɦɦ�

ɉɨɥɭɱɟɧɧɨɟ ɜ ɪɟɡɭɥɶɬɚɬɟ ɪɚɫɱɟɬɨɜ ɪɚɫɩɪɟɞɟɥɟɧɢɟ ɬɟɦɩɟɪɚɬɭɪɵ ɜ ɪɨɫɬɨɜɨɣ ɹɱɟɣɤɟ ɫ
ɝɪɚɮɢɬɨɜɵɦɢ ɞɢɫɤɨɜɵɦɢ ɷɥɟɤɬɪɨɜɜɨɞɚɦɢ � ɬɨɥɳɢɧɨɣ ��� ɦɦ ɢ ɬɟɩɥɨɢɡɨɥɹɰɢɨɧɧɵɦɢ
ɞɢɫɤɚɦɢ � ɬɨɥɳɢɧɨɣ � ɦɦ ��ɪɢɫ� ��� ɛɵɥɨ ɩɪɢɧɹɬɨ ɡɚ ɨɫɧɨɜɭ ɞɥɹ ɷɤɫɩɟɪɢɦɟɧɬɚɥɶɧɨɣ ɩɪɨɜɟɪɤɢ
ɪɚɫɱɟɬɧɨɣ ɦɨɞɟɥɢ�

ɋɛɨɪɤɭ ɷɤɫɩɟɪɢɦɟɧɬɚɥɶɧɨɣ ɪɨɫɬɨɜɨɣ ɹɱɟɣɤɢ ɨɫɭɳɟɫɬɜɥɹɥɢ�ɩɨ ɩɪɢɧɹɬɨɣ ɞɥɹ ɪɚɫɱɟɬɨɜ
ɫɯɟɦɟ �ɫɦ� ɪɢɫ� ��� ɗɤɫɩɟɪɢɦɟɧɬɵ ɩɪɨɜɨɞɢɥɢ ɩɪɢ ɞɚɜɥɟɧɢɢ ���±��� Ƚɉɚ� ɨɩɪɟɞɟɥɟɧɧɨɦ ɩɨ
ɧɚɝɪɭɡɨɱɧɨɣ ɯɚɪɚɤɬɟɪɢɫɬɢɤɟ ɹɱɟɣɤɢ� ɩɨɫɬɪɨɟɧɧɨɣ ɩɨ ɮɢɤɫɢɪɨɜɚɧɧɵɦ ɬɨɱɤɚɦ ɮɚɡɨɜɵɯ
ɩɪɟɜɪɚɳɟɧɢɣ ɜ ɜɢɫɦɭɬɟ� ɬɚɥɢɢ� ɛɚɪɢɢ� ɫɟɥɟɧɢɞɟ ɢ ɬɟɥɥɭɪɢɞɟ ɫɜɢɧɰɚ >�� �@� ɇɚɝɪɟɜɚɥɢ
ɪɨɫɬɨɜɭɸ ɹɱɟɣɤɭ ɩɟɪɟɦɟɧɧɵɦ ɬɨɤɨɦ� ɤɨɬɨɪɵɣ ɩɪɨɩɭɫɤɚɥɢ ɱɟɪɟɡ ɫɢɫɬɟɦɭ ɪɟɡɢɫɬɢɜɧɵɯ
ɷɥɟɦɟɧɬɨɜ� ɤɨɧɬɚɤɬɢɪɭɸɳɢɯ ɫ ɜɟɪɯɧɢɦ ɢ ɧɢɠɧɢɦ ɩɭɚɧɫɨɧɚɦɢ ɩɪɟɫɫɚ� Ɇɨɳɧɨɫɬɶ ɧɚɝɪɟɜɚ
ɩɨɞɞɟɪɠɢɜɚɥɢ ɩɨ ɩɪɨɝɪɚɦɦɟ ɫ ɩɨɦɨɳɶɸ ɫɢɫɬɟɦɵ ɭɩɪɚɜɥɟɧɢɹ ɩɪɟɫɫɨɜɨɣ ɭɫɬɚɧɨɜɤɢ &6�9,,�
ɍɪɨɜɟɧɶ ɦɨɳɧɨɫɬɢ ɢɡɦɟɧɹɥɢ ɨɬ ���±��� ɤȼɬ ɜ ɧɚɱɚɥɟ ɰɢɤɥɚ ɜɵɪɚɳɢɜɚɧɢɹ ɞɨ ���±��� ɤȼɬ
ɩɟɪɟɞ ɡɚɜɟɪɲɟɧɢɟɦ�ɧɚɝɪɟɜɚ ɜ ɤɨɧɰɟ ɰɢɤɥɚ� Ⱦɥɢɬɟɥɶɧɨɫɬɶ ɰɢɤɥɚ ɜɵɪɚɳɢɜɚɧɢɹ ɫɨɫɬɚɜɥɹɥɚ ��±
�� ɦɢɧ�

ȼ ɪɟɡɭɥɶɬɚɬɟ ɷɤɫɩɟɪɢɦɟɧɬɨɜ ɩɨ ɫɩɨɧɬɚɧɧɨɣ ɤɪɢɫɬɚɥɥɢɡɚɰɢɢ ɚɥɦɚɡɚ ɩɪɢ ɫɛɨɪɤɟ
ɪɨɫɬɨɜɨɣ ɹɱɟɣɤɢ� ɩɪɢɧɹɬɨɣ ɜ ɪɚɫɱɟɬɚɯ ɦɟɬɨɞɨɦ ɤɨɧɟɱɧɵɯ ɷɥɟɦɟɧɬɨɜ� ɩɨɥɭɱɢɥɢ
ɦɨɧɨɤɪɢɫɬɚɥɥɵ ɚɥɦɚɡɚ ɪɚɡɦɟɪɨɦ ɞɨ ��� ɦɦ� ɤɨɬɨɪɵɟ ɜ ɩɪɨɰɟɫɫɟ ɪɨɫɬɚ ɪɚɜɧɨɦɟɪɧɨ
ɪɚɫɩɪɟɞɟɥɹɥɢɫɶ ɩɨ ɜɫɟɦɭ ɪɨɫɬɨɜɨɦɭ ɨɛɴɟɦɭ� Ɏɨɬɨɝɪɚɮɢɢ ɨɫɟɜɨɝɨ ɫɟɱɟɧɢɹ ɪɨɫɬɨɜɨɝɨ ɨɛɴɟɦɚ
ɹɱɟɣɤɢ ɩɨɫɥɟ ɢɡɜɥɟɱɟɧɢɹ ɟɟ ɢɡ ɤɚɦɟɪɵ ɢ ɮɪɚɝɦɟɧɬɚɪɧɨ ɭɜɟɥɢɱɟɧɧɵɟ ɥɨɤɚɥɶɧɵɟ ɨɛɥɚɫɬɢ
ɪɨɫɬɨɜɨɣ ɡɨɧɵ�ɩɨɤɚɡɚɧɵ�ɧɚ ɪɢɫ� �� Ʉɚɤ�ɜɢɞɢɦ�ɩɥɨɬɧɨɫɬɶ ɫɩɨɧɬɚɧɧɨ ɨɛɪɚɡɨɜɚɧɧɵɯ ɤɪɢɫɬɚɥɥɨɜ
ɩɪɢɛɥɢɡɢɬɟɥɶɧɨ ɨɞɢɧɚɤɨɜɚɹ ɩɨ ɜɫɟɦɭ ɫɟɱɟɧɢɸ ɪɨɫɬɨɜɨɝɨ ɨɛɴɟɦɚ� Ɋɚɡɦɟɪ ɜɵɪɚɳɟɧɧɵɯ
ɤɪɢɫɬɚɥɥɨɜ ɫɨɫɬɚɜɥɹɥ ���±��� ɦɦ� ɝɚɛɢɬɭɫ ɤɪɢɫɬɚɥɥɨɜ ± ɤɭɛɨɨɤɬɚɷɞɪɢɱɟɫɤɢɣ �ɪɢɫ� ���



ȼɵɩɭɫɤ�����ɉɈɊɈȾɈɊȺɁɊɍɒȺɘɓɂɃ�ɂ�ɆȿɌȺɅɈɈȻɊȺȻȺɌɕȼȺɘɓɂɃ�ɂɇɋɌɊɍɆȿɇɌ�± ɌȿɏɇɂɄȺ
ɂ ɌȿɏɇɈɅɈȽɂə�ȿȽɈ�ɂɁȽɈɌɈȼɅȿɇɂə�ɂ�ɉɊɂɆȿɇȿɇɂə

���

Ɋɢɫ� �� Ɏɨɬɨ�ɪɚɫɩɪɟɞɟɥɟɧɢɹ ɦɨɧɨɤɪɢɫɬɚɥɥɨɜ ɚɥɦɚɡɚ ɜ ɪɟɚɤɰɢɨɧɧɨɦ ɨɛɴɟɦɟ ɩɨ�ɡɚɜɟɪɲɟɧɢɢ
ɩɪɨɜɟɞɟɧɢɹ ɰɢɤɥɚ ɜɵɪɚɳɢɜɚɧɢɹ ɩɪɢ ɞɚɜɥɟɧɢɢ ��� Ƚɉɚ ɢ ɬɟɦɩɟɪɚɬɭɪɟ ���� �ɋ

Ɋɢɫ� �� Ɏɨɬɨ�ɦɨɧɨɤɪɢɫɬɚɥɥɨɜ ɚɥɦɚɡɚ� ɩɨɥɭɱɟɧɧɵɯ ɫɩɨɧɬɚɧɧɨɣ ɪɚɫɬɜɨɪ�ɪɚɫɩɥɚɜɧɨɣ
ɤɪɢɫɬɚɥɥɢɡɚɰɢɟɣ ɜ ɫɢɫɬɟɦɟ ɠɟɥɟɡɨ�ɧɢɤɟɥɶ�ɭɝɥɟɪɨɞ ɜ ɪɨɫɬɨɜɨɣ ɹɱɟɣɤɟ ȺȼȾ�&6±9,, ɩɨ ɫɯɟɦɟ

ɫɛɨɪɤɢ� ɩɨɤɚɡɚɧɧɨɣ ɧɚ ɪɢɫ� �� ɜɜɟɪɯɭ ± ɲɤɚɥɚ�ɫ ɰɟɧɨɣ ɞɟɥɟɧɢɹ � ɦɦ

Ɍɚɤɢɦ ɨɛɪɚɡɨɦ� ɜɚɪɶɢɪɭɹ ɪɚɡɦɟɪɵ ɷɥɟɦɟɧɬɨɜ ɪɟɡɢɫɬɢɜɧɨɣ ɫɢɫɬɟɦɵ ɧɚɝɪɟɜɚ ɪɨɫɬɨɜɨɣ
ɹɱɟɣɤɢ ɢ ɭɫɥɨɜɢɹ ɟɟ ɬɟɩɥɨɢɡɨɥɹɰɢɢ� ɦɨɠɧɨ ɨɫɭɳɟɫɬɜɥɹɬɶ� ɤɨɦɩɶɸɬɟɪɧɨɟ ɦɨɞɟɥɢɪɨɜɚɧɢɟ
ɭɫɥɨɜɢɣ ɫɩɨɧɬɚɧɧɨɝɨ ɫɢɧɬɟɡɚ ɚɥɦɚɡɚ ɜ ɦɧɨɝɨɩɭɚɧɫɨɧɧɵɯ ȺȼȾ� ɞɨɫɬɚɬɨɱɧɨ ɯɨɪɨɲɨ



ɊȺɁȾȿɅ����ɂɇɋɌɊɍɆȿɇɌȺɅɖɇɕȿ��ɄɈɇɋɌɊɍɄɐɂɈɇɇɕȿ�ɂ�ɎɍɇɄɐɂɈɇȺɅɖɇɕȿ�ɆȺɌȿɊɂȺɅɕ
ɇȺ�ɈɋɇɈȼȿ�ȺɅɆȺɁȺ�ɂ�ɄɍȻɂɑȿɋɄɈȽɈ�ɇɂɌɊɂȾȺ�ȻɈɊȺ

���

ɫɨɜɩɚɞɚɸɳɢɟ ɫ ɷɤɫɩɟɪɢɦɟɧɬɚɥɶɧɵɦɢ ɪɟɡɭɥɶɬɚɬɚɦɢ� Ɍɚɤɨɟ ɦɨɞɟɥɢɪɨɜɚɧɢɟ ɩɟɪɫɩɟɤɬɢɜɧɨ ɞɥɹ
ɪɚɡɪɚɛɨɬɤɢ ɪɨɫɬɨɜɵɯ ɹɱɟɟɤ ɫ ɡɚɞɚɧɧɵɦɢ ɜɟɥɢɱɢɧɚɦɢ ɬɟɦɩɟɪɚɬɭɪɧɵɯ ɝɪɚɞɢɟɧɬɨɜ ɫ
ɩɨɫɥɟɞɭɸɳɢɦ ɩɪɢɦɟɧɟɧɢɟɦ ɪɟɡɭɥɶɬɚɬɨɜ ɜ ɬɟɯɧɨɥɨɝɢɹɯ ɜɵɪɚɳɢɜɚɧɢɹ ɤɪɭɩɧɵɯ
ɦɨɧɨɤɪɢɫɬɚɥɥɨɜ ɚɥɦɚɡɚ�

Ɂɞɿɣɫɧɟɧɨ� ɪɨɡɪɚɯɭɧɤɢ ɬɟɩɥɨɜɨɝɨ ɫɬɚɧɭ ɲɟɫɬɢɩɭɚɧɫɨɧɧɨɝɨ ɚɩɚɪɚɬɭ ɜɢɫɨɤɨɝɨ ɬɢɫɤɭ
ɤɭɛɿɱɧɨɝɨ ɬɢɩɭ� ȼɫɬɚɧɨɜɥɟɧɨ ɫɯɟɦɢ ɧɚɝɪɿɜɚɧɧɹ ɪɟɚɤɰɿɣɧɢɯ ɤɨɦɿɪɨɤ� ɳɨ ɡɚɛɟɡɩɟɱɭɸɬɶ
ɧɟɨɛɯɿɞɧɢɣ ɪɨɡɩɨɞɿɥ ɬɟɦɩɟɪɚɬɭɪɢ ɿ ɤɨɧɮɿɝɭɪɚɰɿɸ ʀʀ ɿɡɨɥɿɧɿɣ ɭ� ɪɨɫɬɨɜɨɦɭ ɨɛ
ɽɦɿ ɩɪɢ
ɫɩɨɧɬɚɧɧɿɣ ɤɪɢɫɬɚɥɿɡɚɰɿʀ�

Ʉɥɸɱɨɜɿ ɫɥɨɜɚ� ɚɥɦɚɡ� ɜɢɫɨɤɢɣ ɬɢɫɤ� ɬɟɦɩɟɪɚɬɭɪɧɟ ɩɨɥɟ� ɚɩɚɪɚɬ ɜɢɫɨɤɨɝɨ ɬɢɫɤɭ�
ɤɨɦɩ
ɸɬɟɪɧɟ ɦɨɞɟɥɸɜɚɧɧɹ�

7KHUPDO� FRQGLWLRQ� FDOFXODWLRQV� RI� WKH� VL[� SXQFK� KLJK�SUHVVXUH� FXELF� W\SH� DSSDUDWXV� KDYH�
EHHQ FDUULHG�RXW��+HDWLQJ� VFKHPHV�RI� WKH� UHDFWLRQ�FHOOV�ZKLFK�SURYLGH�QHFHVVDU\�GLVWULEXWLRQV�RI�
WHPSHUDWXUH� DQG� LWV� LVROLQHV� FRQILJXUDWLRQ� LQ� JURZWK� YROXPH� DW� VSRQWDQHRXV� FU\VWDOOL]DWLRQ� DUH�
HVWDEOLVKHG�

.H\�ZRUGV� GLDPRQG��KLJK�SUHVVXUH�� WHPSHUDWXUH� ILHOG��KLJK�SUHVVXUH�DSSDUDWXV��FRPSXWHU�
VLPXODWLRQ�

Ʌɢɬɟɪɚɬɭɪɚ
�� ɇɨɜɢɤɨɜ ɇ�ȼ�� Ʌɟɳɭɤ Ⱥ�Ⱥ�� Ȼɨɪɢɦɫɤɢɣ Ⱥ�ɂ� Ʉɨɦɩɶɸɬɟɪɧɨɟ ɦɨɞɟɥɢɪɨɜɚɧɢɟ ɡɨɧ

ɤɪɢɫɬɚɥɥɢɡɚɰɢɢ ɚɥɦɚɡɨɜ ɪɚɡɥɢɱɧɨɝɨ ɝɚɛɢɬɭɫɚ ɜ ɚɩɩɚɪɚɬɚɯ ɜɵɫɨɤɨɝɨ ɞɚɜɥɟɧɢɹ
ɰɢɥɢɧɞɪɢɱɟɫɤɨɝɨ ɬɢɩɚ �� ɋɜɟɪɯɬɜɟɪɞɵɟ ɦɚɬɟɪ� ± ����� ± ʋ �� ± ɋ� �±���

�� ɂɜɚɯɧɟɧɤɨ ɋ� Ⱥ�� Ȼɭɞɹɤ Ⱥ� Ⱥ�� ɒɟɜɱɭɤ ɋ� ɇ� Ʉɨɦɩɶɸɬɟɪɧɨɟ ɦɨɞɟɥɢɪɨɜɚɧɢɟ
ɪɚɫɩɪɟɞɟɥɟɧɢɹ ɬɟɦɩɟɪɚɬɭɪɧɵɯ ɢ ɤɨɧɰɟɧɬɪɚɰɢɨɧɧɵɯ ɩɨɥɟɣ ɩɪɢ ɜɵɪɚɳɢɜɚɧɢɢ
ɦɨɧɨɤɪɢɫɬɚɥɥɨɜ ɚɥɦɚɡɚ ɪɚɡɥɢɱɧɨɝɨ ɝɚɛɢɬɭɫɚ �� ɉɨɪɨɞɨɪɚɡɪɭɲɚɸɳɢɣ ɢ
ɦɟɬɚɥɥɨɨɛɪɚɛɚɬɵɜɚɸɳɢɣ ɢɧɫɬɪɭɦɟɧɬ ± ɬɟɯɧɢɤɚ ɢ ɬɟɯɧɨɥɨɝɢɹ ɟɝɨ ɢɡɝɨɬɨɜɥɟɧɢɹ ɢ
ɩɪɢɦɟɧɟɧɢɹ� ɋɛ� ɧɚɭɱ� ɬɪ� ± Ʉ�� ɂɋɆ ɢɦ� ȼ� ɇ� Ȼɚɤɭɥɹ ɇȺɇ ɍɤɪɚɢɧɵ�� ����� ±
ȼɵɩ� ���ɋ� ���±����

�� /\HVKFKXN 2� &RPSXWDWLRQDO PRGHOLQJ RI VXSHUKDUG PDWHULDOV V\QWKHVLV �� &RPS� 0DWHU�
6FL� ± ����� ± ���± 1� �6� ± 3� ��±���

�� /\HVKFKXN 2� 2�� 3RORWQLDN 6� %�� 1RYLNRY 0� 9� 7KHUPRPHFKDQLFDO DSSURDFK WR WKH
PRGHOLQJ RI +3±+7 PDWHULDO SURFHVVLQJ �� ,QW� &RQI� �+LJK 3UHVVXUH (IIHFWV RQ
0DWHULDOV´� .\LY� ,60 1$68� -XQH �� ± -XO\ �� ����� $EVWU¶V 	 3UVW¶V� ± Ʉ\LY� (3&
$/&21� ����� ± 3� ���±����

�� Ʌɟɳɭɤ Ⱥ� Ⱥ� Ɍɟɪɦɨɦɟɯɚɧɢɤɚ ɫɩɨɧɬɚɧɧɨɣ ɤɪɢɫɬɚɥɥɢɡɚɰɢɢ ɚɥɦɚɡɨɜ ɜ ɚɩɩɚɪɚɬɚɯ
ɜɵɫɨɤɨɝɨ ɞɚɜɥɟɧɢɹ� ɞɢɫ� «�ɞ�ɪɚ ɬɟɯɧ� ɧɚɭɤ� ± Ʉ�� ����� ± ��� ɫ�

�� Ɍɨɧɤɨɜ ȿ�ɘ� Ɏɚɡɨɜɵɟ ɞɢɚɝɪɚɦɦɵ ɷɥɟɦɟɧɬɨɜ ɩɪɢ ɜɵɫɨɤɨɦ ɞɚɜɥɟɧɢɢ� ± Ɇ�� ɇɚɭɤɚ�
����� ± ��� ɫ�

�� Ɍɨɧɤɨɜ ȿ� ɘ� Ɏɚɡɨɜɵɟ ɞɢɚɝɪɚɦɦɵ ɫɨɟɞɢɧɟɧɢɣ ɩɪɢ ɜɵɫɨɤɨɦ ɞɚɜɥɟɧɢɢ �ɫɨɟɞɢɧɟɧɢɹ
/L� 1D� .� 5E� &V� %H� 0J� &D� 6U� %D�� ± Ɇ�� ɇɚɭɤɚ� ����� ± ��� ɫ�

ɉɨɫɬɭɩɢɥɚ���������


