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ɍȾɄ���������������

Ƚ�ɋ�Ɉɥɟɣɧɢɤ� ɞ�ɪ�ɮɢɡ��ɦɚɬ�ɧɚɭɤ

ɂɧɫɬɢɬɭɬ�ɩɪɨɛɥɟɦ�ɦɚɬɟɪɢɚɥɨɜɟɞɟɧɢɹ�ɢɦ�ɂ�ɇ�ɎɪɚɧɰɟɜɢɱɚɇȺɇɍɤɪɚɢɧɵ

ɊɈɅɖ�ȼɕɋɈɄɂɏ�ȾȺȼɅȿɇɂɃ�ȼ�ɉɊȺɄɌɂɑȿɋɄɈɆ�ɆȺɌȿɊɂȺɅɈȼȿȾȿɇɂɂ�ɄȿɊȺɆɂɄ

ɉɪɟɞɫɬɚɜɥɟɧɨ� ɤɪɚɬɤɨɟ� ɢɡɥɨɠɟɧɢɟ� ɞɚɧɧɵɯ�� ɢɥɥɸɫɬɪɢɪɭɸɳɢɯ� � ɨɫɧɨɜɧɵɟ� ɧɚɩɪɚɜɥɟɧɢɹ�
ɩɪɢɦɟɧɟɧɢɹ� � ɜɵɫɨɤɢɯ� ɞɚɜɥɟɧɢɣ� ɜ� ɩɪɚɤɬɢɱɟɫɤɨɦ� ɦɚɬɟɪɢɚɥɨɜɟɞɟɧɢɢɢɹ� ɤɟɪɚɦɢɤ�� ɫɢɧɬɟɡ� ɧɨɜɵɯ� ɮɚɡ�
ɧɟɦɟɬɚɥɥɢɱɟɫɤɢɯ� ɜɟɳɟɫɬɜ�ɩɨɥɭɱɟɧɢɟ� ɧɚɧɨɞɢɫɩɟɪɫɧɵɯ� ɩɨɪɨɲɤɨɜ�� ɜ� ɬɨɦ� ɱɢɫɥɟ� ɫɜɟɪɯɬɜɟɪɞɵɯ ɮɚɡ�
ɭɥɟɪɨɞɚ�ɢ�ɧɢɬɪɢɞɚ�ɛɨɪɚ��ɮɨɪɦɢɪɨɜɚɧɢɟ�ɦɟɥɤɨɡɟɪɧɢɫɬɨɝɨ�ɢ�ɧɚɧɨɞɢɫɩɟɪɫɧɨɝɨ�ɫɨɫɬɨɹɧɢɣ�ɜ�ɨɛɴɟɦɧɵɯ�
ɦɚɬɟɪɢɚɥɚɯ�ɧɟɩɨɫɪɟɞɫɬɜɟɧɧɨ�ɜ�ɩɪɨɰɟɫɫɟ�ɫɩɟɤɚɧɢɹ�ɦɚɫɫɢɜɧɵɯ�ɩɨɪɨɲɤɨɜ �ɞɟɮɨɪɦɚɰɢɨɧɧɵɣ�ɦɟɯɚɧɢɡɦ�
ɞɢɫɩɟɪɝɢɪɨɜɚɧɢɹ�ɡɟɪɟɧɧɨɣ�ɫɬɪɭɤɬɭɪɵ�ɩɪɢ�ɛɨɥɶɲɢɯ�ɩɥɚɫɬɢɱɟɫɤɢɯ�ɞɟɮɨɪɦɚɰɢɹɯ���ɜ�ɤɚɱɟɫɬɜɟ���ɫɩɨɫɨɛɚ��
ɫɢɥɨɜɨɝɨ� ɜɨɡɞɟɣɫɬɜɢɹ� ɞɥɹ� ɢɡɭɱɟɧɢɹ� ɫɬɪɭɤɬɭɪɧɵɯ� ɦɟɯɚɧɢɡɦɨɜ� ɪɚɡɜɢɬɢɹ� ɜ� ɜɟɳɟɫɬɜɚɯ� ɤɨɜɚɥɟɧɬɧɨɝɨ�
ɬɢɩɚ� ɬɚɤɢɯ� ɮɭɧɞɚɦɟɧɬɚɥɶɧɵɯ� ɩɪɟɜɪɚɳɟɧɢɣ� ɤɚɤ� ɩɥɚɫɬɢɱɟɫɤɚɹ� ɞɟɮɨɪɦɚɰɢɹ�� � ɩɟɪɜɢɱɧɚɹ�
ɪɟɤɪɢɫɬɚɥɥɢɡɚɰɢɹ� ɉɪɢɜɟɞɟɧɵ�ɞɚɧɧɵɟ�ɨ�ɧɚɧɨɞɢɫɩɟɪɫɧɵɯ�ɫɜɟɪɯɬɜɟɪɞɵɯ�ɦɚɬɟɪɢɚɥɚɯ��ɩɨɥɭɱɟɧɧɵɯ�ɩɪɢ�
ɜɵɫɨɤɢɯ� ɞɚɜɥɟɧɢɹɯ� ɢ� ɬɟɦɩɟɪɚɬɭɪɚɯ�� ɜɵɞɟɥɟɧɵ� ɢɦɟɸɳɢɟɫɹ� ɷɮɮɟɤɬɢɜɧɵɟ� ɩɨɞɯɨɞɵ� ɞɥɹ� ɩɨɥɭɱɟɧɢɹ�
ɫɜɟɪɯɬɜɟɪɞɵɯ�ɦɚɬɟɪɢɚɥɨɜ�ɦɨɧɨɮɚɡɧɵɯ�ɢ�ɤɨɦɩɨɡɢɬɨɜ�

Ʉɥɸɱɟɜɵɟ�ɫɥɨɜɚ� ɜɵɫɨɤɨɟ�ɞɚɜɥɟɧɢɟ� ɫɬɪɭɤɬɭɪɚ�ɧɢɬɪɢɞ�ɛɨɪɚ� ɚɥɦɚɡ��ɞɟɮɨɪɦɚɰɢɹ� ɦɚɬɟɪɢɚɥ��
ɤɨɦɩɨɡɢɬ��ɩɪɟɜɪɚɳɟɧɢɟ�

Ɉɫɧɨɜɧɨɣ�ɨɫɨɛɟɧɧɨɫɬɶɸ�ɪɚɡɜɢɬɢɹ�ɫɨɜɪɟɦɟɧɧɨɝɨ�ɤɟɪɚɦɨɜɟɞɟɧɢɹ�ɹɜɥɹɟɬɫɹ�ɩɪɢɦɟɧɟɧɢɟ�ɡɧɚɧɢɣ�
ɜ� ɨɛɥɚɫɬɢ� ɮɢɡɢɤɢ� ɬɜɟɪɞɨɝɨ� ɬɟɥɚ�� ɮɢɡɢɤɢ� ɞɟɮɨɪɦɚɰɢɢ� ɢ� ɪɚɡɪɭɲɟɧɢɹ�� ɗɬɨ� ɨɛɭɫɥɨɜɥɟɧɨ� ɝɥɚɜɧɵɦ�
ɨɛɪɚɡɨɦ� ɞɜɭɦɹ� ɨɛɫɬɨɹɬɟɥɶɫɬɜɚɦɢ�� ɚ�� ɧɚɫɬɨɹɬɟɥɶɧɨɣ� ɧɟɨɛɯɨɞɢɦɨɫɬɶɸ� ɪɟɝɭɥɢɪɨɜɚɧɢɹ� ɫɬɪɭɤɬɭɪɧɨɝɨ�
ɫɨɫɬɨɹɧɢɹ� ɪɚɡɥɢɱɧɵɯ� ɭɪɨɜɧɟɣ� ɜ� ɦɚɬɟɪɢɚɥɚɯ�� ɱɬɨ� ɹɜɥɹɟɬɫɹ� ɜɚɠɧɟɣɲɢɦ� ɮɚɤɬɨɪɨɦ� ɩɪɢ� ɪɚɡɪɚɛɨɬɤɟ�
ɧɨɜɵɯ� ɢ� ɭɫɨɜɟɪɲɟɧɫɬɨɜɚɧɢɢ ɢɡɜɟɫɬɧɵɯ� ɬɟɯɧɨɥɨɝɢɣ� ɩɨɥɭɱɟɧɢɹ� ɦɚɬɟɪɢɚɥɨɜ�� ɛ�� ɡɧɚɱɢɬɟɥɶɧɵɦ�
ɪɚɫɲɢɪɟɧɢɟɦ� ɜ� ɩɨɫɥɟɞɧɢɟ� ɝɨɞɵ� ɦɟɬɨɞɢɱɟɫɤɢɯ� ɜɨɡɦɨɠɧɨɫɬɟɣ�� ɩɨɡɜɨɥɹɸɳɢɯ� ɢɡɭɱɚɬɶ� ɦɟɯɚɧɢɡɦɵ�
ɫɬɪɭɤɬɭɪɧɵɯ� ɩɪɟɜɪɚɳɟɧɢɣ� ɩɪɢ� ɮɨɪɦɢɪɨɜɚɧɢɢ� ɦɚɬɟɪɢɚɥɨɜ� ɜ� ɩɪɨɰɟɫɫɟ� ɢɯ� ɫɩɟɤɚɧɢɹ�� ɞɟɮɨɪɦɚɰɢɢ� ɢ�
ɪɚɡɪɭɲɟɧɢɹ�� ȼ� ɰɟɥɨɦ� ɜ� ɧɚɫɬɨɹɳɟɟ� ɜɪɟɦɹ� ɢɦɟɸɬɫɹ� ɦɟɬɨɞɢɱɟɫɤɢɟ� ɜɨɡɦɨɠɧɨɫɬɢ� ɧɟ� ɬɨɥɶɤɨ�
ɜɢɡɭɚɥɢɡɢɪɨɜɚɬɶ�ɚɬɨɦɵ�ɜɟɳɟɫɬɜ��ɧɨ�ɢ�ɢɫɫɥɟɞɨɜɚɬɶ ɫɜɨɣɫɬɜɚ�ɢɧɞɢɜɢɞɭɚɥɶɧɵɯ�ɚɬɨɦɨɜ�ɢ�ɢɯ�ɤɥɚɫɬɟɪɨɜ��ɚ�
ɬɚɤɠɟ� ɤɨɧɫɬɪɭɢɪɨɜɚɬɶ�ɦɚɬɟɪɢɚɥɵ�ɧɚ� ɨɫɧɨɜɟ� ɚɬɨɦɨɜ��Ɏɚɤɬɢɱɟɫɤɢ� ± ɷɬɨ�ɧɚɭɱɧɵɣ�ɩɪɨɪɵɜ�ɜ� ɫɨɡɞɚɧɢɢ�
ɛɚɡɵ�ɮɭɧɞɚɦɟɧɬɚɥɶɧɨɝɨ�ɦɚɬɟɪɢɚɥɨɜɟɞɟɧɢɹ��ɂɦɟɧɧɨ�ɮɭɧɞɚɦɟɧɬɚɥɶɧɨɟ�ɦɚɬɟɪɢɚɥɨɜɟɞɟɧɢɟ�ɨɩɪɟɞɟɥɹɟɬ�
ɪɚɡɜɢɬɢɟ�ɩɪɢɤɥɚɞɧɨɝɨ��ɜ ɬɨɦ�ɱɢɫɥɟ�ɢ�ɬɚɤɨɝɨ�ɟɝɨ�ɧɚɩɪɚɜɥɟɧɢɹ� ɤɚɤ�ɪɚɡɪɚɛɨɬɤɚ�ɨɛɴɟɦɧɵɯ�ɦɚɬɟɪɢɚɥɨɜ�
ɡɚɞɚɧɧɨɝɨ� ɫɬɪɭɤɬɭɪɧɨɝɨ� ɫɨɫɬɨɹɧɢɹ� ɡɚ� ɫɱɟɬ� ɰɟɥɟɧɚɩɪɚɜɥɟɧɧɨɣ� ɨɪɝɚɧɢɡɚɰɢɢ� ɩɪɨɰɟɫɫɨɜ� ɫɬɪɭɤɬɭɪɧɵɯ�
ɩɪɟɜɪɚɳɟɧɢɣ�ɩɪɢ�ɫɩɟɤɚɧɢɢ��ɨɛɟɫɩɟɱɢɜɚɸɳɢɯ�ɟɝɨ�ɮɨɪɦɢɪɨɜɚɧɢɟ�

ȼɥɢɹɧɢɟ� ɜɵɫɨɤɢɯ� ɞɚɜɥɟɧɢɣ� ɧɚ� ɤɪɢɫɬɚɥɥɢɱɟɫɤɢɟ� ɦɚɬɟɪɢɚɥɵ� ± ɷɬɨ� ɩɪɟɠɞɟ� ɜɫɟɝɨ�
ɮɭɧɞɚɦɟɧɬɚɥɶɧɚɹ�ɩɪɨɛɥɟɦɚ��ɩɨɫɤɨɥɶɤɭ�ɷɬɨ�ɜɥɢɹɧɢɟ�ɨɛɭɫɥɨɜɥɟɧɨ�ɞɟɣɫɬɜɢɟɦ�ɧɚ�ɢɡɦɟɧɟɧɢɟ�ɯɢɦɢɱɟɫɤɨɣ�
ɫɜɹɡɢ� ɜ� ɤɪɢɫɬɚɥɥɚɯ�� ɪɚɡɦɟɪɨɜ� ɚɬɨɦɨɜ�ɢ� ɪɚɫɫɬɨɹɧɢɹ�ɦɟɠɞɭ�ɧɢɦɢ�� ɤɨɨɪɞɢɧɚɰɢɨɧɧɨɝɨ�ɱɢɫɥɚ� ɚɬɨɦɨɜ�� ɢɯ�
ɫɠɢɦɚɟɦɨɫɬɢ�� ɷɧɟɪɝɢɢ� ɞɟɮɟɤɬɚ� ɭɩɚɤɨɜɤɢ�� ɢɡɦɟɧɟɧɢɹ ɫɤɨɪɨɫɬɢ� ɞɢɮɮɭɡɢɢ�� ɪɚɫɬɜɨɪɢɦɨɫɬɢ� ɩɪɢ�
ɮɨɪɦɢɪɨɜɚɧɢɢ� ɬɜɟɪɞɵɯ� ɪɚɫɬɜɨɪɨɜ�� ɚɤɬɢɜɢɡɢɡɚɰɢɢ� ɧɨɜɵɯ� ɫɢɫɬɟɦ� ɫɤɨɥɶɠɟɧɢɹ� ɢ� ɞɜɨɣɧɢɤɨɜɚɧɢɹ� ɩɪɢ�
ɞɟɮɨɪɦɚɰɢɢ�ɤɪɢɫɬɚɥɥɨɜ��ɜɨɡɪɚɫɬɚɧɢɢ�ɢɯ�ɩɥɚɫɬɢɱɧɨɫɬɢ��ɭɜɟɥɢɱɟɧɢɢ ɤɪɢɬɢɱɟɫɤɨɝɨ�ɪɚɡɦɟɪɚ�ɬɪɟɳɢɧɵ�ɩɪɢ�
ɪɚɡɪɭɲɟɧɢɢ ɢ� ɞɪ�� ɂɡɦɟɧɟɧɢɟ� ɭɤɚɡɚɧɧɵɯ� ɯɚɪɚɤɬɟɪɢɫɬɢɤ� ɤɨɧɞɟɧɫɢɪɨɜɚɧɧɨɝɨ� ɜɟɳɟɫɬɜɚ� ɢ� ɨɩɪɟɞɟɥɹɟɬ�
ɩɪɢɤɥɚɞɧɨɣ�ɚɫɩɟɤɬ�ɜɵɫɨɤɢɯ�ɞɚɜɥɟɧɢɣ��ɬɨ�ɟɫɬɶ�ɢɯ�ɢɫɩɨɥɶɡɨɜɚɧɢɟ�ɜ�ɩɪɚɤɬɢɱɟɫɤɨɦ�ɦɚɬɟɪɢɚɥɨɜɟɞɟɧɢɢ��

Ɉɬɦɟɱɟɧɧɵɟ� ɢɡɦɟɧɟɧɢɹ�ɮɭɧɞɚɦɟɧɬɚɥɶɧɵɯ� ɫɜɨɣɫɬɜ� ɤɪɢɫɬɚɥɥɢɱɟɫɤɢɯ� ɬɟɥ� ɨɛɵɱɧɨ� ɢɦɟɸɬ�ɦɟɫɬɨ�
ɩɪɢ�ɞɟɣɫɬɜɢɢ�ɞɚɜɥɟɧɢɣ�ɜ�ɧɟɫɤɨɥɶɤɨ�ɟɞɢɧɢɰ�ɢɥɢ�ɞɟɫɹɬɤɨɜ�Ƚɉɚ��ȼ�ɫɜɹɡɢ�ɫ�ɷɬɢɦ�ɫɥɟɞɭɟɬ�ɨɬɦɟɬɢɬɶ��ɱɬɨ�ɜ�
ɥɢɬɟɪɚɬɭɪɟ� ɧɟ� ɫɭɳɟɫɬɜɭɟɬ� ɱɟɬɤɨɝɨ ɤɪɢɬɟɪɢɹ� ɨɰɟɧɤɢ� ɜɟɥɢɱɢɧɵ� ɞɚɜɥɟɧɢɹ�� ɢɫɩɨɥɶɡɭɟɦɨɝɨ� ɞɥɹ�
ɨɩɪɟɞɟɥɟɧɢɹ�ɤɚɤ�ɜɵɫɨɤɨɟ��ɉɨ�ɞɚɧɧɵɦ�>�@�ɷɬɚ�ɜɟɥɢɱɢɧɚ�ɧɚɱɢɧɚɟɬɫɹ�ɭɠɟ�ɫɨ�ɡɧɚɱɟɧɢɣ�ɛɨɥɟɟ�����Ƚɉɚ� Ɋɚɧɟɟ�
>�@� ɤ� ɬɚɤɢɦ� ɞɚɜɥɟɧɢɹɦ� ɛɵɥɢ� ɨɬɧɟɫɟɧɵ� ɫɢɥɨɜɵɟ� ɧɚɝɪɭɡɤɢ�� ɪɚɜɧɵɟ� �� Ƚɉɚ� ɢ� ɛɨɥɶɲɟ� ɂɡɜɟɫɬɧɨ�� ɱɬɨ�
ɭɤɚɡɚɧɧɵɟ�ɜɟɥɢɱɢɧɵ�ɞɚɜɥɟɧɢɣ�ɢ�ɞɨ���ȽɉȺ��ɪɟɚɥɢɡɭɸɬɫɹ�ɭɠɟ�ɩɪɢ�ɨɛɪɚɛɨɬɤɟ�ɩɨɪɨɲɤɨɜ�ɧɟɦɟɬɚɥɥɢɱɟɫɤɢɯ�
ɜɟɳɟɫɬɜ�ɜ�ɨɛɵɱɧɵɯ�ɚɩɩɚɪɚɬɚɯ�ɪɚɡɦɨɥɚ�ɢ�ɫɦɟɲɟɧɢɹ��Ɍɚɤɢɦ�ɨɛɪɚɡɨɦ��ɦɨɠɧɨ�ɡɚɤɥɸɱɢɬɶ��ɱɬɨ�ɩɨɥɭɱɟɧɢɟ�



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

���

ɛɨɥɶɲɢɧɫɬɜɚ� ɤɟɪɚɦɢɱɟɫɤɢɯ� ɦɚɬɟɪɢɚɥɨɜ� ɦɟɬɨɞɚɦɢ� ɩɨɪɨɲɤɨɜɨɣ� ɦɟɬɚɥɥɭɪɝɢɢ� ɩɪɨɢɡɜɨɞɢɬɫɹ� ɫ�
ɢɫɩɨɥɶɡɨɜɚɧɢɟɦ�ɜɵɫɨɤɢɯ�ɞɚɜɥɟɧɢɣ��ȼ�ɬɨ�ɠɟ�ɜɪɟɦɹ�ɜ�ɛɨɥɶɲɢɧɫɬɜɟ�ɫɥɭɱɚɟɜ�ɩɪɢ�ɪɚɫɫɦɨɬɪɟɧɢɢ�ɜɨɩɪɨɫɨɜ�
ɩɪɢɦɟɧɟɧɢɹ� ɜɵɫɨɤɢɯ� ɞɚɜɥɟɧɢɣ� ɜ� ɦɚɬɟɪɢɚɥɨɜɟɞɟɧɢɢ� ɤ� ɜɵɫɨɤɢɦ� ɞɚɜɥɟɧɢɹɦ� ɨɬɧɨɫɹɬ� ɢɯ� ɜɟɥɢɱɢɧɵ� � ɨɬ�
ɧɟɫɤɨɥɶɤɢɯ�ɟɞɢɧɢɰ�ɞɨ�ɞɟɫɹɬɢ Ƚɉɚ��ɜ ɫɥɭɱɚɟ�ɭɞɚɪɧɨɝɨ�ɧɚɝɪɭɠɟɧɢɹ�ɷɬɨ�ɦɨɝɭɬ�ɛɵɬɶ�ɞɟɫɹɬɤɢ�Ƚɉɚ��

ɇɚɤɨɩɥɟɧɧɵɟ� ɤ� ɧɚɫɬɨɹɳɟɦɭ� ɜɪɟɦɟɧɢ� ɷɤɫɩɟɪɢɦɟɧɬɚɥɶɧɵɟ� ɞɚɧɧɵɟ� ɫɜɢɞɟɬɟɥɶɫɬɜɭɸɬ�� ɱɬɨ�
ɩɪɢɦɟɧɟɧɢɟ�ɜɵɫɨɤɢɯ�ɞɚɜɥɟɧɢɣ�ɜ�ɦɚɬɟɪɢɚɥɨɜɟɞɟɧɢɢ�ɧɟɦɟɬɚɥɥɢɱɟɫɤɢɯ�ɜɟɳɟɫɬɜ�± ɷɬɨ�ɦɧɨɝɨɚɫɩɟɤɬɧɚɹ�
ɩɪɨɛɥɟɦɚ��ȼɵɫɨɤɢɟ�ɞɚɜɥɟɧɢɹ��ɫɬɚɬɢɱɟɫɤɨɝɨ�ɢ�ɭɞɚɪɧɨɝɨ�ɫɠɚɬɢɹ��ɢɫɩɨɥɶɡɭɸɬɫɹ�ɞɥɹ��ɚ��ɫɢɧɬɟɡɚ�ɧɨɜɵɯ�
ɮɚɡ�� ɛ�� ɞɢɫɩɟɪɝɢɪɨɜɚɧɢɹ� ɢɫɯɨɞɧɵɯ� ɩɨɪɨɲɤɨɜ�� ɜ�� ɩɨɜɵɲɟɧɢɹ� ɞɟɮɟɤɬɧɨɫɬɢ� ɩɨɪɨɲɤɨɜ� ɫ� ɰɟɥɶɸ�
ɚɤɬɢɜɚɰɢɢ� ɩɪɨɰɟɫɫɨɜ� ɭɩɥɨɬɧɟɧɢɹ� ɢ� ɫɩɟɤɚɧɢɹ�� ɝ�� ɮɨɪɦɢɪɨɜɚɧɢɹ� ɧɚ� ɨɫɧɨɜɟ� ɩɨɪɨɲɤɨɜ� ɩɨɪɢɫɬɵɯ�
ɩɪɟɫɫɨɜɨɤ� ɞɥɹ� ɞɚɥɶɧɟɣɲɟɝɨ� ɫɩɟɤɚɧɢɹ�� ɞ�� ɫɩɟɤɚɧɢɹ� ɦɚɬɟɪɢɚɥɨɜ�� ɜ� ɬɨɦ� ɱɢɫɥɟ� ɢ� ɫ� ɫɨɯɪɚɧɟɧɢɟɦ�
ɧɚɧɨɞɢɫɩɟɪɫɧɵɯ� ɫɨɫɬɨɹɧɢɣ� ɢ� ɧɚɨɛɨɪɨɬ�� ɫ� ɮɨɪɦɢɪɨɜɚɧɢɟɦ� ɧɚɧɨɞɢɫɩɟɪɧɵɯ� ɫɨɫɬɨɹɧɢɣ� ɡɚ� ɫɱɟɬ�
ɞɟɮɨɪɦɚɰɢɨɧɧɨɣ� ɮɪɚɝɦɟɧɬɚɰɢɢ� ɢɫɯɨɞɧɵɯ� ɱɚɫɬɢɰ� ɩɨɪɨɲɤɨɜ�� ɟ�� ɩɨɫɬɨɛɪɚɛɨɬɤɢ� ɦɚɬɟɪɢɚɥɨɜ� ɩɨɫɥɟ�
ɫɩɟɤɚɧɢɹ�ɫ�ɰɟɥɶɸ�ɞɨɭɩɥɨɬɧɟɧɢɹ�ɢ� �ɢɥɢ��ɭɩɪɨɱɧɟɧɢɹ��ɠ��ɤɚɤ�ɫɢɥɨɜɨɟ�ɜɨɡɞɟɣɫɬɜɢɟ�ɞɥɹ�ɢɫɫɥɟɞɨɜɚɧɢɹ�
ɩɪɨɰɟɫɫɨɜ� ɢ� ɦɟɯɚɧɢɡɦɨɜ� ɩɥɚɫɬɢɱɟɫɤɨɣ� ɞɟɮɨɪɦɚɰɢɢ� ɢ� ɩɟɪɜɢɱɧɨɣ� ɪɟɤɪɢɫɬɚɥɥɢɡɚɰɢɢ� ɜ� ɤɟɪɚɦɢɤɚɯ�
ɤɨɜɚɥɟɧɬɧɨɝɨ� ɬɢɩɚ�� Ɋɚɫɫɦɨɬɪɟɧɢɟ� ɤɚɠɞɨɝɨ� ɢɡ� ɫɩɨɫɨɛɨɜ� ɢɫɩɨɥɶɡɨɜɚɧɢɹ� ɜɵɫɨɤɢɯ� ɞɚɜɥɟɧɢɣ� ± ɷɬɨ�
ɩɪɟɞɦɟɬ� ɨɬɞɟɥɶɧɵɯ� ɩɭɛɥɢɤɚɰɢɣ� ȼ� ɞɚɧɧɨɦ� ɫɨɨɛɳɟɧɢɢ� ɛɭɞɟɬ� ɩɪɟɞɫɬɚɜɥɟɧɨ� ɬɨɥɶɤɨ� ɤɪɚɬɤɨɟ�
ɪɚɫɫɦɨɬɪɟɧɢɟ�ɧɟɤɨɬɨɪɵɯ�ɩɪɢɦɟɪɨɜ�ɩɪɢɦɟɧɟɧɢɹ�ɜɵɫɨɤɢɯ�ɞɚɜɥɟɧɢɣ�ɩɪɢ�ɩɨɥɭɱɟɧɢɢ�ɤɟɪɚɦɢɤ�ɢ�ɩɪɟɠɞɟ�
ɜɫɟɝɨ�ɫɜɟɪɯɬɜɟɪɞɵɯ��ɧɚ�ɨɫɧɨɜɟ�ɩɥɨɬɧɵɯ�ɮɚɡ�ɭɝɥɟɪɨɞɚ�ɢ�ɧɢɬɪɢɞɚ�ɛɨɪɚ��

ɋɢɧɬɟɡ� ɧɨɜɵɯ� ɮɚɡ� Ʉ� ɧɚɫɬɨɹɳɟɦɭ� ɜɪɟɦɟɧɢ� ɩɨɥɭɱɟɧɵ� ɤɪɢɫɬɚɥɥɢɱɟɫɤɢɟ� ɮɚɡɵ� ɜɵɫɨɤɨɝɨ�
ɞɚɜɥɟɧɢɹ�ɞɥɹ�ɛɨɥɶɲɨɝɨ�ɦɧɨɠɟɫɬɜɚ�ɧɟɦɟɬɚɥɥɢɱɟɫɤɢɯ�ɜɟɳɟɫɬɜ�ɨɞɧɨɚɬɨɦɧɵɯ��ɧɚɩɪɢɦɟɪ��&� %� *H� 6L��ɢ�
ɫɨɟɞɢɧɟɧɢɣ�� ɧɚɢɛɨɥɟɟ� ɢɡɜɟɫɬɧɵɟ� ɢɡ� ɤɨɬɨɪɵɯ� ɧɢɬɪɢɞɵ� �%1� $O1� 6�1�� ɫɭɛɧɢɬɪɢɞ� ɛɨɪɚ�ȼ��1�� &1��
ɨɤɫɢɞɵ� �$O�2�� %�2�� 6L2�� =U2�� 7L2�� 0Q2� +I2� ɢ� ɞɪ���� ɤɚɪɛɢɞɵ�� ɨɤɫɢɤɚɪɛɢɞɵ� ɢ� ɨɤɫɢɧɢɬɪɢɞɵ��
ɛɨɪɢɞɵ���6L&��%�&2�ɯ��%�1ɯ2ɭ� $O0J%����ɢ�ɞɪ��Ȼɟɡɭɫɥɨɜɧɨ��ɱɬɨ�ɨɫɧɨɜɧɨɟ�ɞɨɫɬɢɠɟɧɢɟ�ɜ�ɷɬɨɦ�ɩɥɚɧɟ� �
ɩɪɟɠɞɟ�ɜɫɟɝɨ�ɫɢɧɬɟɡ�ɩɥɨɬɧɵɯ�ɮɚɡ�ɭɝɥɟɪɨɞɚ�ɢ�ɧɢɬɪɢɞɚ�ɛɨɪɚ��ɜ�ɱɚɫɬɧɨɫɬɢ�ɩɨɥɭɱɟɧɢɟ�ɦɨɧɨɤɪɢɫɬɚɥɥɨɜ�
ɚɥɦɚɡɚ�ɢ�ɫɮɚɥɟɪɢɬɧɨɝɨ�ɧɢɬɪɢɞɚ�ɛɨɪɚ�ɩɪɢ�ɜɵɫɨɤɢɯ�ɫɬɚɬɢɱɟɫɤɢɯ�ɞɚɜɥɟɧɢɹɯ�ɢ�ɩɨɥɭɱɟɧɢɟ�ɩɥɨɬɧɵɯ�ɮɚɡ��ɜ�
ɜɢɞɟ�ɩɨɪɨɲɤɨɜɵɯ�ɱɚɫɬɢɰ��ɢɡ�ɧɟɩɥɨɬɧɵɯ�ɫɥɨɢɫɬɵɯ�ɮɚɡ� �ɝɪɚɮɢɬɚ�ɢ�ɝɪɚɮɢɬɨɩɨɞɨɛɧɨɝɨ�ɧɢɬɪɢɞɚ�ɛɨɪɚ��
ɩɪɢ�ɜɵɫɨɤɢɯ�ɞɚɜɥɟɧɢɹɯ�ɞɢɧɚɦɢɱɟɫɤɨɝɨ�ɢ�ɫɬɚɬɢɱɟɫɤɨɝɨ�ɫɠɚɬɢɹ� ȼɚɠɧɟɣɲɢɦ�ɮɚɤɬɨɦ�ɹɜɥɹɟɬɫɹ�ɬɨ��ɱɬɨ�
ɩɨɪɨɲɤɢ�ɩɥɨɬɧɵɯ�ɮɚɡ��ɨɛɪɚɡɭɸɳɢɯɫɹ�ɩɪɢ�ɞɢɧɚɦɢɱɟɫɤɨɦ�ɫɠɚɬɢɢ��ɜ�ɛɨɥɶɲɢɧɫɬɜɟ�ɫɥɭɱɚɟɜ�ɩɨɥɭɱɚɸɬ�ɜ�
ɧɚɧɨɞɢɫɩɟɪɫɧɨɦ� ɢ� ɧɚɧɨɫɬɪɭɤɬɭɪɢɪɨɜɚɧɧɨɦ� ɫɨɫɬɨɹɧɢɹɯ�� ɗɬɨ� ɩɪɟɠɞɟ� ɜɫɟɝɨ� ɢɡɜɟɫɬɧɵɣ�
ɭɥɶɬɪɚɞɢɫɩɟɪɫɧɵɣ� ɚɥɦɚɡ� ɞɟɬɨɧɚɰɢɨɧɧɨɝɨ� ɫɢɧɬɟɡɚ� �ɍȾȺ�� ɩɨɥɭɱɚɟɦɵɣ� ɢɡ� ɩɪɨɞɭɤɬɨɜ� ɪɚɡɥɨɠɟɧɢɹ�
ɜɡɪɵɜɱɚɬɵɯ� ɜɟɳɟɫɬɜɚ�� ɇɚɧɨɫɬɪɭɤɬɭɪɢɪɨɜɚɧɧɵɟ� ɱɚɫɬɢɰɵ�ɩɥɚɫɬɢɧɤɢ� ɜɸɪɬɰɢɬɧɨɝɨ� ɧɢɬɪɢɞɚ� ɛɨɪɚ� ɢ��
ɚɥɦɚɡɚ�ɜ�ɜɢɞɟ�ɩɥɚɫɬɢɧɨɤ�ɢ�ɯɥɨɩɶɟɜ��ɧɚ�ɨɫɧɨɜɟ�ɬɨɥɶɤɨ�ɤɭɛɢɱɟɫɤɨɣ�ɦɨɞɢɮɢɤɚɰɢɢ�ɢ�ɫɦɟɫɢ�ɤɭɛɢɱɟɫɤɨɣ�ɢ�
ɝɟɤɫɚɝɨɧɚɥɶɧɨɣ��ɩɨɥɭɱɚɸɬ�ɢɡ�ɝɪɚɮɢɬɨɩɨɞɨɛɧɨɝɨ�ɧɢɬɪɢɞɚ�ɛɨɪɚ�ɢ�ɝɪɚɮɢɬɚ��ɫɨɨɬɜɟɬɫɬɜɟɧɧɨ��Ɉɫɧɨɜɧɨɣ�
ɦɟɬɨɞ�ɫɢɧɬɟɡɚ�ɜ�ɷɬɨɦ�ɫɥɭɱɚɟ�±ɷɬɨ�ɭɞɚɪɧɨ�ɜɨɥɧɨɜɚɹ�ɨɛɪɚɛɨɬɤɚ��ɪɟɠɟ�ɢɫɩɨɥɶɡɭɸɬɫɹ�ɜɵɫɨɤɢɟ�ɞɚɜɥɟɧɢɹ�
ɤɜɚɡɢɝɢɞɪɨɫɬɚɬɢɱɟɫɤɨɝɨ� ɫɠɚɬɢɹ�� ɉɪɢ� ɨɞɧɨɦ� ɢ� ɬɨɦ� ɠɟ� ɦɟɬɨɞɟ� ɫɢɧɬɟɡɚ� ɷɬɢ� ɩɨɪɨɲɤɢ� ɨɬɥɢɱɚɸɬɫɹ�
ɦɨɪɮɨɥɨɝɢɟɣ�ɢ�ɫɭɛɫɬɪɭɤɬɭɪɨɣ�ɫɨɫɬɚɜɥɹɸɳɢɯ�ɢɯ�ɱɚɫɬɢɰ�ɢ�ɡɟɪɟɧ��

ȼ� ɩɨɫɥɟɞɧɟɟ� ɜɪɟɦɹ� ɢɫɫɥɟɞɨɜɚɬɟɥɢ� ɭɜɥɟɱɟɧɵ� ɩɨɢɫɤɚɦɢ� ɧɨɜɵɯ� ɫɜɟɪɯɬɜɟɪɞɵɯ� ɜɟɳɟɫɬɜ� ɢ�
ɦɚɬɟɪɢɚɥɨɜ�� ɋɮɨɪɦɭɥɢɪɨɜɚɧɵ� ɨɫɧɨɜɧɵɟ� ɬɪɟɛɨɜɚɧɢɹ� ɤ� ɞɢɡɚɣɧɭ� ɤɪɢɫɬɚɥɥɢɱɟɫɤɢɯ� ɪɟɲɟɬɨɤ� ɬɚɤɢɯ�
ɜɟɳɟɫɬɜ�� ɷɬɨ�ɢɡɨɬɪɨɩɧɨɫɬɶ��ɦɚɤɫɢɦɚɥɶɧɨ�ɜɨɡɦɨɠɧɚɹ�ɩɥɨɬɧɨɫɬɶ�ɜɚɥɟɧɬɧɵɯ�ɷɥɟɤɬɪɨɧɨɜ��ɤɨɜɚɥɟɧɬɧɵɣ�
ɬɢɩ�ɦɟɠɚɬɨɦɧɵɯ�ɫɜɹɡɟɣ��ɧɢɡɤɚɹ�ɩɨɞɜɢɠɧɨɫɬɶ�ɞɢɫɥɨɤɚɰɢɣ��ɉɨ�ɜɵɪɚɠɟɧɢɸ�ɚɜɬɨɪɨɜ�ɨɞɧɨɣ�ɢɡ�ɫɬɚɬɟɣ�ɜ�
ɧɚɫɬɨɹɳɟɟ� ɜɪɟɦɹ� ɛɭɤɜɚɥɶɧɨ� ɨɛɴɹɜɥɟɧɚ� ɨɯɨɬɚ� ɧɚ� ɫɜɟɪɯɬɜɟɪɞɵɟ� ɜɟɳɟɫɬɜɚ�� ɉɨɢɫɤ� ɧɨɜɵɯ� ɮɚɡ� ɫ�
ɢɫɩɨɥɶɡɨɜɚɧɢɟɦ� ɜɵɫɨɤɢɯ� ɞɚɜɥɟɧɢɣ� ɜ� ɧɚɫɬɨɹɳɟɟ� ɜɪɟɦɹ� ɩɪɨɜɨɞɢɬɫɹ� ɩɚɪɚɥɥɟɥɶɧɨ� ɫ� ɩɪɢɦɟɧɟɧɢɟɦ�
ɬɟɨɪɟɬɢɱɟɫɤɢɯ� ɩɨɞɯɨɞɨɜ�� ɉɨɫɥɟɞɧɢɟ� ɨɫɧɨɜɚɧɵ� ɩɪɟɢɦɭɳɟɫɬɜɟɧɧɨ� ɧɚ� ɦɨɞɟɥɢɪɨɜɚɧɢɢ� ɜɟɳɟɫɬɜ� ɫ�
ɫɢɥɶɧɵɦɢ�ɤɨɜɚɥɟɧɬɧɵɦɢ�ɫɜɹɡɹɦɢ�ɢɥɢ�ɠɟ�ɜɟɳɟɫɬɜ�ɫ�ɨɩɪɟɞɟɥɟɧɧɵɦɢ�ɤɪɢɫɬɚɥɥɢɱɟɫɤɢɦɢ�ɪɟɲɟɬɤɚɦɢ��ɜ�
ɬɨɦ� ɱɢɫɥɟ� ɢ� ɜ� ɫɨɱɟɬɚɧɢɢ� ɫ� ɪɚɫɱɟɬɚɦɢ� ɢɯ� ɦɨɞɭɥɟɣ� ɭɩɪɭɝɨɫɬɢ� ɢ� ɫɞɜɢɝɚ�� ɫɠɢɦɚɟɦɨɫɬɢ�� ɚ� ɬɚɤɠɟ�
ɬɟɪɦɨɞɢɧɚɦɢɱɟɫɤɢɦɢ� ɪɚɫɱɟɬɚɦɢ�� ɩɨɫɤɨɥɶɤɭ� ɷɬɢ� ɯɚɪɚɤɬɟɪɢɫɬɢɤɢ� ɤɨɪɪɟɥɢɪɭɸɬ� ɫ� ɬɜɟɪɞɨɫɬɶɸ��
Ɉɛɴɟɤɬɚɦɢ�ɢɫɫɥɟɞɨɜɚɧɢɹ�ɜɨ�ɦɧɨɝɢɯ�ɫɥɭɱɚɹɯ��ɹɜɥɹɸɬɫɹ��ɜɟɳɟɫɬɜɚ��ɤɨɬɨɪɵɟ�ɢɦɟɸɬɫɹ�ɢɥɢ�ɦɨɝɭɬ�ɛɵɬɶ�
ɩɨɥɭɱɟɧɵ�ɤɚɤ�ɜ�ɫɢɫɬɟɦɟ�ɥɟɝɤɢɯ�ɷɥɟɦɟɧɬɨɜ�ɧɟɦɟɬɚɥɥɨɜ�ɋ� ȼ� 1� Ɉ��ɬɚɤ�ɢ�ɢɯ�ɫɨɱɟɬɚɧɢɢ�ɫ�6L� $O� 0J ɢ�
ɞɪ�� Ʉ� ɧɚɫɬɨɹɳɟɦɭ� ɜɪɟɦɟɧɢ� ɩɨɥɭɱɟɧɵ� ɩɪɢ� ɜɵɫɨɤɢɯ� ɞɚɜɥɟɧɢɹɯ� ɢ� ɬɟɦɩɟɪɚɬɭɪɚɯ� ɧɨɜɵɟ� ɫɜɟɪɯɬɜɟɪɞɵɟ�
ɜɟɳɟɫɬɜɚ��ɪɚɡɥɢɱɧɵɟ�ɦɨɞɢɮɢɤɚɰɢɢ�ɛɨɪɚ��J� ȕ��D���ɬɜɟɪɞɵɣ�ɪɚɫɬɜɨɪ�ɫ�ɚɥɦɚɡɨɩɨɞɨɛɧɨɣ��ɚ�ɩ��ɪɟɲɟɬɤɨɣ�ɜ�
ɫɢɫɬɟɦɟ�ɷɥɟɦɟɧɬɨɜ�ȼ�1�&��ɩɫɟɜɞɨɤɭɛɢɱɟɫɤɢɣ�ɤɚɪɛɢɞ�ɛɨɪɚ�ɫɨɫɬɚɜɚ�ȼɋ���ɫɭɛɧɢɬɪɢɞ�ɛɨɪɚ�ɫɨɫɬɚɜɚ�ȼ��1�



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

���

ɢ�ɞɪ��ɉɨɥɭɱɟɧɢɟ ɬɜɟɪɞɨɝɨ�ɪɚɫɬɜɨɪɚ��ɚ�ɩ� ȼ1& ɹɜɢɥɨɫɶ�ɩɟɪɜɵɦ�ɢ�ɧɚɢɛɨɥɟɟ�ɪɟɡɨɧɚɧɫɧɵɦ�ɞɨɫɬɢɠɟɧɢɟɦ�
ɜ�ɩɪɚɤɬɢɤɟ�ɩɨɥɭɱɟɧɢɹ�ɧɨɜɵɯ�ɫɜɟɪɯɬɜɟɪɞɵɯ�ɜɟɳɟɫɬɜ��Ɉɞɧɚɤɨ ɞɨ�ɧɚɫɬɨɹɳɟɝɨ�ɜɪɟɦɟɧɢ�ɧɟɬ�ɮɢɡɢɱɟɫɤɢ�
ɨɛɨɫɧɨɜɚɧɧɵɯ� ɩɪɟɞɫɬɚɜɥɟɧɢɣ� ɨ� ɩɪɢɪɨɞɟ� ɬɚɤɨɝɨ� ɪɚɫɬɜɨɪɚ�� ɬɨ� ɟɫɬɶ� ɨ� ɟɝɨ� ɨɛɪɚɡɨɜɚɧɢɢ� �ɧɚ� ɨɫɧɨɜɟ�
ɪɟɲɟɬɤɢ�ɚɥɦɚɡɚ�ɢɥɢ�ɫɮɚɥɟɪɢɬɧɨɝɨ�ɧɢɬɪɢɞɚ�ɛɨɪɚ"��ɢ�ɜɥɢɹɧɢɢ�ɪɚɡɥɢɱɧɵɯ�ɬɟɯɧɨɥɨɝɢɱɟɫɤɢɯ�ɮɚɤɬɨɪɨɜ�
�ɩɪɢɪɨɞɚ� ɢɫɯɨɞɧɵɯ� ɫɨɫɬɚɜɥɹɸɳɢɯ�� ɜɟɥɢɱɢɧɵ� ɞɚɜɥɟɧɢɹ�� ɬɟɦɩɟɪɚɬɭɪɵ� ɢ� ɞɪ��� ɧɚ� ɩɚɪɚɦɟɬɪɵ� ɟɝɨ�
ɪɟɲɟɬɤɢ��ɨɩɪɟɞɟɥɟɧɢɟ�ɤɨɬɨɪɵɯ�ɹɜɥɹɟɬɫɹ�ɛɚɡɨɜɵɦ�ɩɪɢ�ɢɞɟɧɬɢɮɢɤɚɰɢɢ��ɚ�ɩ��ȼ1&��ɂɦɟɸɬɫɹ�ɞɚɧɧɵɟ�ɨ�
ɪɚɡɥɢɱɧɵɯ�ɩɚɪɚɦɟɬɪɚɯ�ɪɟɲɟɬɤɢ�ɬɚɤɨɝɨ�ɪɚɫɬɜɨɪɚ�ɞɚɠɟ�ɨɞɧɨɝɨ�ɢ�ɬɨɝɨ�ɠɟ�ɫɨɫɬɚɜɚ� >�@� ȼ�ɰɟɥɨɦ� ɬɚɤɢɟ�
ɢɫɫɥɟɞɨɜɚɧɢɹ�ɩɪɨɜɟɞɟɧɵ ɫ�ɩɪɚɤɬɢɱɟɫɤɢ�ɩɨɥɧɵɦ ɢɝɧɨɪɢɪɨɜɚɧɢɟɦ�ɮɚɤɬɨɪɨɜ��ɨɤɚɡɵɜɚɸɳɢɯ�ɜɥɢɹɧɢɟ�ɧɚ�
ɩɚɪɚɦɟɬɪɵ�ɪɟɲɟɬɤɢ��ȼ�ɬɨ�ɠɟ�ɜɪɟɦɹ�ɩɨɤɚɡɚɧɨ��ɱɬɨ�ɩɚɪɚɦɟɬɪɵ�ɪɟɲɟɬɤɢ�ɧɚɧɨɞɢɫɩɟɪɫɧɨɝɨ�ɫ%1 ɡɚɜɢɫɹɬ�
ɨɬ�ɪɚɡɦɟɪɚ�ɡɟɪɟɧ�>�@��ɚ�ɬɚɤɠɟ�ɫɬɪɭɤɬɭɪɧɨɝɨ�ɫɨɫɬɨɹɧɢɹ�ɢɫɯɨɞɧɨɝɨ�ɝɪɚɮɢɬɨɩɨɞɨɛɧɨɝɨ�ɧɢɬɪɢɞɚ�ɛɨɪɚ��ȼɨ�
ɦɧɨɝɢɯ�ɫɥɭɱɚɹɯ�ɞɥɹ�ɫɢɧɬɟɡɚ��ɚ�ɩ� ȼ1& ɩɪɢɦɟɧɹɸɬ�ɧɟɩɥɨɬɧɵɟ�ɫɥɨɢɫɬɵɟ�ɮɚɡɵ��ɬɚɛɥ�����

Ɍɚɛɥɢɰɚ��� ɂɡɜɟɫɬɧɵɟ�ɩɨɞɯɨɞɵ��ɤɨɬɨɪɵɟ�ɢɫɩɨɥɶɡɭɸɬɫɹ�ɜ�ɢɫɫɥɟɞɨɜɚɬɟɥɶɫɤɨɣ�ɩɪɚɤɬɢɤɟ�ɞɥɹ�
ɩɨɥɭɱɟɧɢɹ�ɬɜɟɪɞɵɯ�ɪɚɫɬɜɨɪɨɜ�ɫɨɫɬɚɜɚ�%1& ɫ ɚɥɦɚɡɨɩɨɞɨɛɧɨɣ�ɪɟɲɟɬɤɨɣ

ɂɫɯɨɞɧɵɟ�ɫɨɫɬɚɜɥɹɸɳɢɟ +Y�Ƚɉɚ ɋɨɫɬɚɜ Ʌɢɬ�
ɢɫɬ�

%1&ɝɪ��� ����� %1&�ɤɨɧɰ�ɋ�ɜ�%1 ����ɚɬ���� �

%&�1ɝɪ�� �� %ɋ�1 �
%1ɝ��ɝɪɚɮɢɬ� &ɯ�ȼ1���ɯ�ɯ ����������������� �

%1ɝ��ɝɪɚɮɢɬ� ����� %1&�ɤɨɧɰ�ɋ�ɜ�%1 ���ɚɬ����� �

%1ɝ��ɝɪɚɮɢɬ �ȼ1�ɯ&��ɯ ���ɯ��� �

%1ɝ��ɝɪɚɮɢɬ ���%ɋ�1� %ɋ�1��%ɋ�1 ��

%1ɝ� ȼ�ɋ ����� ��

%1ɝ��ɤɚɬ�ɞɨɛ���ɚɥɦɚɡ ����� ��

ɋ�1��ȼ ɚɦɨɪɮɧɵɣ %ɋ����1���� �

ɫ%1�ɝɪɚɮɢɬ��ȼ1&ɝɪ� ɋ����%1������ɋ����%1���� ��

Ɍɟɨɪɟɬ��ɢɫɫɥɟɞ� ����� %ɋ�1 ��

Ɍɟɨɪɟɬ�ɢɫɫɥɟɞ� ��������� %ɋ�1 ± ɫɜɟɪɯɫɬɪɭɤɬɭɪɚ ��

ɫ%1�ɚɥɦɚɡ �� %ɋ�1 ��

Ʉɪɢɫɬɚɥɥɢɡɚɰɢɹ�ɢɡ�ɪɚɫɩɥɚɜɚ�)H±1L
ȼɟɥɢɱɢɧɚ�+Y ɡɚɜɢɫɢɬ�ɨɬ�ɤɨɥɢɱ��ɫɨɬɧɨɲɟɧɢɹ�ɫɜɹɡɟɣ�ȼ±ɋ��1±&��%±1� ɋ±ɋ�
ȼɟɥɢɱɢɧɚ�+Y ɡɚɜɢɫɢɬ�ɨɬ�ɬɢɩɚ�ɫɜɟɪɯɫɬɪɭɤɬɭɪɵ

Ɉɞɧɚɤɨ��ɧɢ�ɜ�ɨɞɧɨɣ�ɢɡ�ɪɚɛɨɬ�ɧɟ�ɨɛɫɭɠɞɚɸɬɫɹ�ɢ� ɫɨɨɬɜɟɬɫɬɜɟɧɧɨ� ɧɟ�ɭɱɢɬɵɜɚɸɬɫɹ�ɜɨɡɦɨɠɧɵɟ�
ɦɟɯɚɧɢɡɦɵ� ɞɟɮɨɪɦɚɰɢɨɧɧɵɯ� ɮɚɡɨɜɵɯ� ɩɪɟɜɪɚɳɟɧɢɣ� ɧɟɩɥɨɬɧɵɯ� ɮɚɡ� ɭɝɥɟɪɨɞɚ� ɢ� ɧɢɬɪɢɞɚ� ɛɨɪɚ� ɜ�
ɤɭɛɢɱɟɫɤɢɟ� ɮɚɡɵ�� ɗɬɢ� ɩɪɟɜɪɚɳɟɧɢɹ� ɩɪɨɯɨɞɹɬ� ɫ� ɭɱɚɫɬɢɟɦ� ɩɟɪɟɯɨɞɧɵɯ� ɝɟɬɟɪɨɮɚɡɧɵɯ� ɫɨɫɬɨɹɧɢɣ
�ɢɫɯɨɞɧɚɹ� ɫɥɨɢɫɬɚɹ�ɮɚɡɚ��ɦɧɨɝɨɫɥɨɣɧɵɟ�ɩɨɥɢɬɢɩɵ���ɩɥɨɬɧɵɟ� ɤɭɛɢɱɟɫɤɚɹ�ɢ� ɝɟɤɫɚɝɨɧɚɥɶɧɵɟ�ɮɚɡɵ���
ɩɪɢ� ɷɬɨɦ� ɜɫɟ� ɫɨɫɬɚɜɥɹɸɳɢɟ� ɧɚɯɨɞɹɬɫɹ� ɜ� ɜɢɞɟ� ɤɪɢɫɬɚɥɥɨɝɪɚɮɢɱɟɫɤɢ� ɫɜɹɡɚɧɧɵɯ� ɦɟɠɞɭ� ɫɨɛɨɣ�
ɬɨɧɱɚɣɲɢɯ� ɩɥɚɫɬɢɧɨɤ�� ɉɨɫɥɟɞɧɟɟ� ɨɩɪɟɞɟɥɹɟɬ� ɧɚɥɢɱɢɟ� ɧɚɩɪɹɠɟɧɢɣ� ɧɚ� ɦɟɠɮɚɡɧɵɯ� ɝɪɚɧɢɰɚɯ� ɢ� ɬɨɬ�



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

���

ɮɚɤɬ�� ɱɬɨ� ɬɚɤɢɟ�ɧɚɩɪɹɠɟɧɢɹ� ɤɨɧɰɟɧɬɪɢɪɭɸɬɫɹ� ɜ� ɤɨɧɟɱɧɨɣ�ɮɚɡɟ�� ɬɨ� ɟɫɬɶ� ɤɭɛɢɱɟɫɤɨɣ� �ɷɬɨ� ɚɥɦɚɡ�ɢɥɢ�
ɫ%1���Ʉɪɨɦɟ� ɬɨɝɨ�� ɜ� ɝɟɤɫɚɝɨɧɚɥɶɧɵɯ�ɩɥɨɬɧɵɯ�ɮɚɡɚɯ� ɭɝɥɟɪɨɞɚ�ɢ�ȼ1 ɨɛɪɚɡɭɸɬɫɹ�ɛɚɡɢɫɧɵɟ�ɞɟɮɟɤɬɵ�
ɭɩɚɤɨɜɤɢ�� ɚ� ɜ� ɤɭɛɢɱɟɫɤɢɯ� � ɩɨɥɢɫɢɧɬɟɬɢɱɟɫɤɢɟ� ɞɜɨɣɧɢɤɢ�� ɗɬɢ� ɞɟɮɟɤɬɵ� ɬɚɤɠɟ� ɦɨɝɭɬ� ɨɤɚɡɵɜɚɬɶ�
ɜɥɢɹɧɢɟ�ɧɚ�ɩɚɪɚɦɟɬɪɵ�ɪɟɲɟɬɤɢ�ɫɨɨɬɜɟɬɫɬɜɭɸɳɢɯ�ɮɚɡ�

ȼɥɢɹɧɢɹ�ɩɥɚɫɬɢɱɟɫɤɨɣ�ɞɟɮɨɪɦɚɰɢɢ�ɧɚ�ɩɚɪɚɦɟɬɪɵ�ɪɟɲɟɬɤɢ�ɚɥɦɚɡɚ�ɢ�ɫ%1��ɚ�ɬɚɤɠɟ�ɮɨɪɦɢɪɨɜɚɧɢɟ�
�ɚ�ɩ�� ȼ1& ɧɟ� ɪɚɫɫɦɚɬɪɢɜɚɟɬɫɹ� ɧɢ� ɜ� ɨɞɧɨɣ� ɢɡ� ɪɚɛɨɬ�� ȼ� ɬɨ� ɠɟ� ɜɪɟɦɹ� ɜ� ɪɚɛɨɬɟ� >��@� ɛɟɡ� ɭɱɟɬɚ� ɞɟɣɫɬɜɢɹ�
ɩɥɚɫɬɢɱɟɫɤɨɣ� ɞɟɮɨɪɦɚɰɢɢ� � ɫɨɨɛɳɚɟɬɫɹ� ɨɛ� ɨɛɪɚɡɨɜɚɧɢɢ� ɧɚ� ɨɫɧɨɜɟ� ɢɫɯɨɞɧɨɣ� ɫɢɫɬɟɦɵ� ɚɥɦɚɡ� ɫȼ1 ɞɜɭɯ�
ɬɜɟɪɞɵɯ� ɪɚɫɬɜɨɪɨɜ� ȼ1&�� ɬɨ� ɟɫɬɶ� ɧɚ� ɨɫɧɨɜɟ� ɪɟɲɟɬɨɤ� ɨɛɨɢɯ� ɜɟɳɟɫɬɜ�� ɇɟɬ� ɬɚɤɠɟ� ɫɜɟɞɟɧɢɣ� ɨ� ɜɥɢɹɧɢɢ�
ɤɢɫɥɨɪɨɞɚ�� ɤɨɬɨɪɵɣ� ɜɫɟɝɞɚ� ɢɦɟɟɬɫɹ� ɜ� ɪɚɡɥɢɱɧɨɣ� ɤɨɧɰɟɧɬɪɚɰɢɢ� ɜ� ɢɫɯɨɞɧɵɯ� ɮɚɡɚɯ�� ɧɚ� ɨɛɪɚɡɨɜɚɧɢɟ�
ɬɜɟɪɞɨɝɨ�ɪɚɫɬɜɨɪɚ�ȼ1&��Ɍɨɥɶɤɨ�ɜ�ɪɚɛɨɬɟ�>�@�ɭɤɚɡɚɧɨ�ɧɚ�ɩɪɢɫɭɬɫɬɜɢɟ�ɤɢɫɥɨɪɨɞɚ�ɜ�ɬɚɤɨɦ�ɬɜɟɪɞɨɦ�ɪɚɫɬɜɨɪɟ��

ɉɪɢ�ɚɧɚɥɢɡɟ�ɞɚɧɧɵɯ�ɨ�ɬɜɟɪɞɨɫɬɢ�ɢɞɟɧɬɢɮɢɰɢɪɨɜɚɧɧɵɯ�ɦɟɬɨɞɚɦɢ�ɪɟɧɬɝɟɧɨɝɪɚɮɢɢ��ɚ�ɩ��ȼ1ɋ�
ɧɟ�ɨɛɫɭɠɞɚɟɬɫɹ�ɪɨɥɶ�ɞɢɫɩɟɪɫɧɨɫɬɢ�ɡɟɪɟɧɧɨɣ�ɫɬɪɭɤɬɭɪɵ��ɚ�ɬɚɤɠɟ�ɜɨɡɦɨɠɧɨɝɨ�ɭɩɪɨɱɧɟɧɢɹ�ɤɭɛɢɱɟɫɤɢɯ�
ɮɚɡ�ɭɝɥɟɪɨɞɚ�ɢ�ȼ1 ɡɚ�ɫɱɟɬ�ɩɥɚɫɬɢɱɟɫɤɨɣ�ɞɟɮɨɪɦɚɰɢɢ��ɉɨ�ɞɚɧɧɵɦ�>�@�ɩɪɢ�ɢɡɦɟɧɟɧɢɢ�ɪɚɡɦɟɪɚ�ɡɟɪɧɚ�
ɫȼ1 ɨɬ����ɞɨ�����ɧɦ�ɦɢɤɪɨɬɜɟɪɞɨɫɬɶ�ɭɦɟɧɶɲɚɟɬɫɹ�ɫ����Ƚɉɚ�ɞɨ����Ƚɉɚ�

ɉɪɢɜɟɞɟɧɧɵɟ� ɜ� >��@� ɞɚɧɧɵɟ� ɩɨ� ɢɡɦɟɧɟɧɢɸ� ɤɨɧɰɟɧɬɪɚɰɢɢ� ɭɝɥɟɪɨɞɚ� ɜ� ɩɪɢɝɪɚɧɢɱɧɨɣ� ɤ�
ɤɪɢɫɬɚɥɥɭ� ɚɥɦɚɡɚ� ɨɛɥɚɫɬɢ� ɫɜɹɡɤɢ� ɫɨɫɬɚɜɚ� ��ɇȼ1�ɫȼ1�� ɦɨɝɭɬ� ɛɵɬɶ� ɨɞɧɢɦ� ɢɡ� ɩɨɞɬɜɟɪɠɞɟɧɢɣ�
ɮɨɪɦɢɪɨɜɚɧɢɹ� ɬɜɟɪɞɨɝɨ� ɪɚɫɬɜɨɪɚ� �ɚ�ɩ�� ȼ1ɋ� ɧɚ� ɛɚɡɟ� ɪɟɲɟɬɤɢ� ɩɥɨɬɧɵɯ� ɮɚɡ� ȼ1�� Ɉɞɧɚɤɨ�� ɞɥɹ�
ɨɤɨɧɱɚɬɟɥɶɧɨɝɨ�ɡɚɤɥɸɱɟɧɢɹ��ɧɟɨɛɯɨɞɢɦɵ�ɞɚɥɶɧɟɣɲɢɟ�ɢɫɫɥɟɞɨɜɚɧɢɹ�

ɉɨɥɭɱɟɧɢɟ� ɨɛɴɟɦɧɵɯ� ɦɨɧɨɮɚɡɧɵɯ� ɫɜɟɪɯɬɜɟɪɞɵɯ� ɦɚɬɟɪɢɚɥɨɜ� Ʉ� ɨɞɧɨɦɭ� ɢɡ� ɜɚɠɧɟɣɲɢɯ�
ɞɨɫɬɢɠɟɧɢɣ� ɜ� ɢɫɩɨɥɶɡɨɜɚɧɢɢ� ɜɵɫɨɤɢɯ� ɞɚɜɥɟɧɢɣ� ɜ� ɩɪɢɤɥɚɞɧɨɦ� ɦɚɬɟɪɢɚɥɨɜɟɞɟɧɢɢ� ɤɟɪɚɦɢɤ� ɦɨɠɧɨ�
ɨɬɧɟɫɬɢ� ɫɨɡɞɚɧɢɟ� ɨɛɴɟɦɧɵɯ� ɦɚɬɟɪɢɚɥɨɜ� ɧɚ� ɨɫɧɨɜɟ� ɩɥɨɬɧɵɯ� ɮɚɡ� ɭɝɥɟɪɨɞɚ� ɢ� ɧɢɬɪɢɞɚ� ɛɨɪɚ� >��±��@��
Ɍɚɤɢɟ�ɦɚɬɟɪɢɚɥɵ�± ɷɬɨ�ɟɞɢɧɫɬɜɟɧɧɚɹ�ɝɪɭɩɩɚ�ɤɟɪɚɦɢɤ��ɩɨɥɭɱɚɟɦɵɯ�ɩɪɢ�ɬɟɪɦɨɦɟɯɚɧɢɱɟɫɤɨɣ�ɨɛɪɚɛɨɬɤɟ
ɢ� ɫ� ɭɱɚɫɬɢɟɦ� ɩɥɚɫɬɢɱɟɫɤɨɣ� ɞɟɮɨɪɦɚɰɢɢ�� ɤɚɤ� ɷɬɨ� ɯɚɪɚɤɬɟɪɧɨ� ɞɥɹ� ɦɟɬɚɥɥɭɪɝɢɱɟɫɤɨɣ� ɩɪɚɤɬɢɤɢ��
ɉɨɥɭɱɟɧɢɟ�ɦɨɧɨɮɚɡɧɵɯ�ɦɚɬɟɪɢɚɥɨɜ�ɷɬɨɣ�ɝɪɭɩɩɵ��ɬɨ�ɟɫɬɶ�ɧɚ�ɨɫɧɨɜɟ�ɜɟɳɟɫɬɜ�ɫ�ɤɨɜɚɥɟɧɬɧɵɦɢ�ɬɢɩɨɦ�
ɫɜɹɡɢ�� ɭɤɚɡɵɜɚɟɬ� ɧɚ� ɪɟɚɥɶɧɨɫɬɶ� ɞɟɮɨɪɦɚɰɢɨɧɧɨɝɨ� ɩɨɞɯɨɞɚ� ɜ� ɞɚɥɶɧɟɣɲɟɦ� ɪɚɡɜɢɬɢɢ� ɤɟɪɚɦɢɱɟɫɤɢɯ�
ɬɟɯɧɨɥɨɝɢɣ��ɬɨ�ɟɫɬɶ�ɢɯ�ɦɟɬɚɥɥɭɪɝɢɡɚɰɢɸ��ɇɚ�ɦɚɬɟɪɢɚɥɚɯ�ɤɨɜɚɥɟɧɬɧɨɝɨ�ɬɢɩɚ��ɧɚ�ɨɫɧɨɜɟ�ɫɜɟɪɯɬɜɟɪɞɵɯ�
ɮɚɡ�ɭɝɥɟɪɨɞɚ�ɢ�ɧɢɬɪɢɞɚ�ɛɨɪɚ��ɚ ɬɚɤɠɟ�6L&� $O1� %�&� 6L�1���ɭɫɬɚɧɨɜɥɟɧɨ��ɱɬɨ�ɢɯ�ɫɩɟɤɚɧɢɟ�ɩɨɥɧɨɫɬɶɸ�
ɤɨɧɬɪɨɥɢɪɭɟɬɫɹ� ɩɥɚɫɬɢɱɟɫɤɨɣ� ɞɟɮɨɪɦɚɰɢɟɣ� >��±��@�� ɉɪɢ� ɷɬɨɦ�� ɤɚɤ� ɢ� ɜ� ɫɥɭɱɚɟ� ɦɟɬɚɥɥɢɱɟɫɤɢɯ�
ɦɚɬɟɪɢɚɥɨɜ��ɫɬɪɭɤɬɭɪɧɵɟ�ɦɟɯɚɧɢɡɦɵ�ɪɚɡɜɢɬɢɹ�ɩɥɚɫɬɢɱɟɫɤɨɣ�ɞɟɮɨɪɦɚɰɢɢ�ɢ�ɪɟɥɚɤɫɚɰɢɢ�ɨɩɪɟɞɟɥɹɸɬɫɹ�
ɜɟɥɢɱɢɧɨɣ�ɷɧɟɪɝɢɢ�ɞɟɮɟɤɬɚ�ɭɩɚɤɨɜɤɢ�ɜɟɳɟɫɬɜɚ�>��@��

Ʉ� ɧɚɫɬɨɹɳɟɦɭ� ɜɪɟɦɟɧɢ� ɢɞɟɧɬɢɮɢɰɢɪɨɜɚɧɵ� ɦɟɯɚɧɢɡɦɵ� ɮɨɪɦɢɪɨɜɚɧɢɹ� ɡɟɪɟɧɧɨɣ� ɫɬɪɭɤɬɭɪɵ�
ɩɪɢ� ɫɩɟɤɚɧɢɢ� ɦɚɬɟɪɢɚɥɨɜ� ɜ� ɭɫɥɨɜɢɹɯ� ɞɟɣɫɬɜɢɹ� ɜɵɫɨɤɢɯ� ɞɚɜɥɟɧɢɣ�� ɉɪɢ� ɫɩɟɤɚɧɢɢ� ɧɚɧɨɞɢɫɩɟɪɫɧɵɯ�
ɩɨɪɨɲɤɨɜ� ɜ� ɡɚɜɢɫɢɦɨɫɬɢ� ɨɬ� ɪɟɠɢɦɨɜ� ɫɩɟɤɚɧɢɹ� ɜɨɡɦɨɠɧɨ� ɪɚɡɜɢɬɢɟ� ɞɜɭɯ� ɫɰɟɧɚɪɢɟɜ� ɷɬɨɝɨ� ɩɪɨɰɟɫɫɚ�
�� ɋɨɯɪɚɧɟɧɢɟ� ɧɚɧɨɞɢɫɩɟɪɫɧɨɝɨ� ɫɨɫɬɨɹɧɢɹ� ɢ� ɮɨɪɦɢɪɨɜɚɧɢɟ� ɝɪɚɧɢɰ� ɦɟɠɞɭ� ɧɚɧɨɱɚɫɬɢɰɚɦɢ�
�� Ɋɚɡɜɢɬɢɟ� ɬɚɤɨɣ� ɩɨɫɥɟɞɨɜɚɬɟɥɶɧɨɫɬɢ� ɫɬɪɭɤɬɭɪɧɵɯ� ɩɟɪɟɫɬɪɨɟɤ� ± ɮɨɪɦɢɪɨɜɚɧɢɟ� ɰɟɧɬɪɨɜ�
ɫɨɛɢɪɚɬɟɥɶɧɨɝɨ� ɪɨɫɬɚ� ɧɚ� ɨɫɧɨɜɟ� ɢɫɯɨɞɧɵɯ� ɱɚɫɬɢɰ�� ɪɟɤɪɢɫɬɚɥɥɢɡɚɰɢɹ� ɢ� ɩɨɫɥɟɞɭɸɳɚɹ� ɩɥɚɫɬɢɱɟɫɤɚɹ�
ɞɟɮɨɪɦɚɰɢɹ�ɡɟɪɟɧ��ȼ�ɫɥɭɱɚɟ�ɢɫɯɨɞɧɵɯ�ɦɚɫɫɢɜɧɵɯ�ɱɚɫɬɢɰ��ɪɚɡɦɟɪɚɦɢ�ɨɬ�ɧɟɫɤɨɥɶɤɢɯ�ɦɤɦ�ɞɨ�ɞɟɫɹɬɤɨɜ�
ɢ� ɫɨɬɟɧ�� ɩɪɨɯɨɞɢɬ� ɜ� ɩɪɨɰɟɫɫɟ� ɫɩɟɤɚɧɢɹ� ɬɚɤɚɹ� ɩɨɫɥɟɞɨɜɚɬɟɥɶɧɨɫɬɶ� ɫɬɪɭɤɬɭɪɧɵɯ ɩɪɟɜɪɚɳɟɧɢɣ��
ɨɩɪɟɞɟɥɹɸɳɢɯ� ɮɨɪɦɢɪɨɜɚɧɢɟ� ɡɟɪɟɧɧɨɣ� ɫɬɪɭɤɬɭɪɵ�� ɯɪɭɩɤɨɟ� ɪɚɡɪɭɲɟɧɢɟ� ɢɫɯɨɞɧɵɯ� ɱɚɫɬɢɰ� o
ɪɟɲɟɬɨɱɧɚɹ� ɞɟɮɨɪɦɚɰɢɹ� ɢɡɦɟɥɶɱɟɧɧɵɯ� ɱɚɫɬɢɰo ɞɚɥɶɧɟɣɲɚɹ� ɩɥɚɫɬɢɱɟɫɤɚɹ� ɞɟɮɨɪɦɚɰɢɹ� ɱɚɫɬɢɰ� ɫ�
ɞɟɮɟɤɬɚɦɢ�o ɮɪɚɝɦɟɧɬɚɰɢɹ�ɞɟɮɨɪɦɢɪɨɜɚɧɧɵɯ�ɱɚɫɬɢɰ�ɛɟɡ�ɧɚɪɭɲɟɧɢɹ�ɢɯ�ɫɩɥɨɲɧɨɫɬɢ�o ɩɟɪɜɢɱɧɚɹ�
ɪɟɤɪɢɫɬɚɥɥɢɡɚɰɢɹ� ɜ� ɟɞɢɧɢɱɧɵɯ� ɱɚɫɬɢɰɚɯ� ɢ� ɫɢɫɬɟɦɟ� � ɱɚɫɬɢɰ� o ɩɨɫɥɟɞɭɸɳɚɹ� ɫɨɛɢɪɚɬɟɥɶɧɚɹ�
ɪɟɤɪɢɫɬɚɥɥɢɡɚɰɢɹ� >���� ��@�� Ʉɚɤ� ɜɢɞɧɨ�� ɮɨɪɦɢɪɨɜɚɧɢɟ� ɦɢɤɪɨɫɬɪɭɤɬɭɪɵ� ɜ� ɦɚɬɟɪɢɚɥɚɯ� ɧɚ� ɨɫɧɨɜɟ�
ɢɫɯɨɞɧɵɯ�ɦɚɫɫɢɜɧɵɯ�ɩɨɪɨɲɤɨɜ�ɩɪɨɢɫɯɨɞɢɬ�ɜ�ɧɚɩɪɚɜɥɟɧɢɢ�ɢɡɦɟɥɶɱɟɧɢɹ�ɢɫɯɨɞɧɵɯ�ɱɚɫɬɢɰ�ɫ�ɭɱɚɫɬɢɟɦ�
ɩɥɚɫɬɢɱɟɫɤɨɣ� ɮɪɚɝɦɟɧɬɚɰɢɢ� ɢ� ɩɟɪɜɢɱɧɨɣ� ɪɟɤɪɢɫɬɚɥɥɢɡɚɰɢɢ�� Ɏɚɤɬɢɱɟɫɤɢ� ɪɟɱɶ� ɢɞɟɬ� ɨ�
ɞɢɫɩɟɪɝɢɪɨɜɚɧɢɢ� ɦɚɬɟɪɢɚɥɨɜ� ɩɪɢ� ɛɨɥɶɲɢɯ� ɩɥɚɫɬɢɱɟɫɤɢɯ� ɞɟɮɨɪɦɚɰɢɹɯ�� ɤɚɤ� ɷɬɨ� ɬɢɩɢɱɧɨ� ɞɥɹ�
ɩɨɥɭɱɟɧɢɹ� ɧɚɧɨɞɢɫɩɟɪɫɧɵɯ� ɦɟɬɚɥɥɢɱɟɫɤɢɯ� ɦɚɬɟɪɢɚɥɨɜ�� Ɍɚɤɨɟ� ɫɨɫɬɨɹɧɢɟ� ɦɨɠɟɬ� ɛɵɬɶ� ɛɟɡ� ɨɫɨɛɵɯ�
ɬɪɭɞɧɨɫɬɟɣ� ɫɨɯɪɚɧɟɧɨ� ɜ� ɤɟɪɚɦɢɱɟɫɤɨɦ� ɦɚɬɟɪɢɚɥɟ� ɜ� ɪɟɡɭɥɶɬɚɬɟ� ɩɪɟɞɨɬɜɪɚɳɟɧɢɹ� ɫɨɛɢɪɚɬɟɥɶɧɨɣ�
ɪɟɤɪɢɫɬɚɥɥɢɡɚɰɢɢ�ɡɚ�ɫɱɟɬ�ɜɵɛɨɪɚ�ɪɟɠɢɦɨɜ�ɫɩɟɤɚɧɢɹ��Ɍɚɤɢɦ�ɨɛɪɚɡɨɦ��ɩɪɢɦɟɧɟɧɢɟ�ɜɵɫɨɤɢɯ�ɞɚɜɥɟɧɢɣ�
ɩɪɢ� ɩɨɥɭɱɟɧɢɢ� ɤɟɪɚɦɢɱɟɫɤɢɯ� ɦɚɬɟɪɢɚɥɨɜ� � ɷɬɨ� ɬɚɤɠɟ� ɫɩɨɫɨɛ� ɩɨɥɭɱɟɧɢɹ� ɦɟɥɤɨɤɪɢɫɬɚɥɥɢɱɟɫɤɢɯ� ɢ�
ɧɚɧɨɞɢɫɩɟɪɫɧɵɯ� ɫɨɫɬɨɹɧɢɣ� Ʉ� ɧɚɫɬɨɹɳɟɦɭ� ɜɪɟɦɟɧɢ� ɫɨɡɞɚɧɵ� ɧɚɧɨɞɢɫɩɟɪɫɧɵɟ� ɫɜɟɪɯɬɜɟɪɞɵɟ�



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

���

ɦɚɬɟɪɢɚɥɵ�� ɗɬɨ� ɩɪɟɠɞɟ� ɜɫɟɝɨ� ɦɚɬɟɪɢɚɥɵ� ɧɚ� ɨɫɧɨɜɟ� ɩɥɨɬɧɵɯ� ɮɚɡ� ɧɢɬɪɢɞɚ� ɛɨɪɚ�� ɤɨɬɨɪɵɟ� ɪɚɧɟɟ�
ɩɨɥɭɱɚɥɢ�ɜ�ɩɪɨɦɵɲɥɟɧɧɵɯ�ɭɫɥɨɜɢɹɯ��ɂɫɬɨɪɢɱɟɫɤɢ�ɷɬɢ�ɦɚɬɟɪɢɚɥɵ�ɛɵɥɢ�ɫɨɡɞɚɧɵ�ɪɚɧɶɲɟ�>��� ��@��ɱɟɦ�
ɛɵɥɨ� ɩɨɤɚɡɚɧɨ�� ɱɬɨ� ɩɪɢ� ɛɨɥɶɲɢɯ� ɩɥɚɫɬɢɱɟɫɤɢɯ� ɞɟɮɨɪɦɚɰɢɹɯ� ɜ� ɦɟɬɚɥɥɚɯ� ɦɨɠɟɬ� ɩɪɨɯɨɞɢɬɶ�
ɮɨɪɦɢɪɨɜɚɧɢɟ� ɧɚɧɨɞɢɫɩɟɪɫɧɨɣ� � ɡɟɪɟɧɧɨɣ� ɫɬɪɭɤɬɭɪɵ� >��� ��@�� ȼ� ɰɟɥɨɦ� ɧɚ� ɨɫɧɨɜɟ� ɩɥɨɬɧɵɯ� ɮɚɡ�
ɭɝɥɟɪɨɞɚ�ɢ�ɧɢɬɪɢɞɚ�ɛɨɪɚ��ɫɢɧɬɟɡɢɪɨɜɚɧɧɵɯ�ɩɪɢ�ɜɵɫɨɤɢɯ�ɞɚɜɥɟɧɢɹɯ�ɭɞɚɪɧɨɝɨ�ɢ�ɫɬɚɬɢɱɟɫɤɨɝɨ�ɫɠɚɬɢɹ��
ɪɚɡɪɚɛɨɬɚɧɨ�ɰɟɥɵɣ�ɪɹɞ�ɦɚɬɟɪɢɚɥɨɜ�ɧɚɧɨ� ɢ�ɦɢɤɪɨɤɪɢɫɬɚɥɥɢɱɟɫɤɨɝɨ�ɫɬɪɨɟɧɢɹ�ɤɚɤ�ɦɨɧɨɮɚɡɧɵɯ��ɬɚɤ�ɢ�
ɤɨɦɩɨɡɢɬɨɜ��ɤɨɬɨɪɵɟ�ɯɚɪɚɤɬɟɪɢɡɭɸɬɫɹ�ɜɵɫɨɤɨɣ�ɬɜɟɪɞɨɫɬɶɸ��ɬɚɛɥ� �� ���

ɋɥɟɞɭɟɬ� ɭɤɚɡɚɬɶ� ɱɬɨ� ɞɥɹ� ɦɚɬɟɪɢɚɥɨɜ ɧɚ� ɨɫɧɨɜɟ� ɜɸɪɬɰɢɬɧɨɝɨ� %1 ɞɚɧɧɵɟ� ɨɛ� ɢɯ�
ɦɢɤɪɨɦɟɯɚɧɢɱɟɫɤɢɯ� ɯɚɪɚɤɬɟɪɢɫɬɢɤɚɯ� ɱɚɫɬɨ� ɨɱɟɧɶ� ɫɢɥɶɧɨ� ɨɬɥɢɱɚɸɬɫɹ�� ɗɬɨ� ɨɛɭɫɥɨɜɥɟɧɨ� ɪɚɡɥɢɱɢɟɦ�
ɫɬɪɭɤɬɭɪɵ� ɢɫɯɨɞɧɵɯ� ɱɚɫɬɢɰ� �ɇ%1�ɜ� ɱɚɫɬɧɨɫɬɢ� ɢɯ� ɬɨɥɳɢɧɵ� ɜ� ɩɪɢɡɦɚɬɢɱɟɫɤɨɦ� ɫɟɱɟɧɢɢ� ɢ� ɫɬɟɩɟɧɢ�
ɫɩɥɨɲɧɨɫɬɢ� ɜ� ɪɚɡɜɢɬɨɣ� ɛɚɡɢɫɧɨɣ� ɩɨɜɟɪɯɧɨɫɬɢ�� ɇɚɡɜɚɧɧɵɟ� ɯɚɪɚɤɬɟɪɢɫɬɢɤɢ� ɨɤɚɡɵɜɚɸɬ� ɪɚɞɢɤɚɥɶɧɨɟ�
ɜɥɢɹɧɢɟ�ɧɚ�ɦɢɤɪɨɫɬɪɭɤɬɭɪɭ�ɨɛɴɟɦɧɨɝɨ�ɦɚɬɟɪɢɚɥɚ��ɦɚɫɲɬɚɛ� ɡɟɪɟɧɧɨɣ�ɫɬɪɭɤɬɭɪɵ�� ɫɭɛɫɬɪɭɤɬɭɪɭ� ɡɟɪɟɧ��
ɩɨɥɢɦɨɪɮɧɵɣ�ɫɨɫɬɚɜ�ɡɟɪɟɧ�ɢ�ɦɚɬɟɪɢɚɥɚ�ɰɟɥɨɦ�ɫɬɪɭɤɬɭɪɧɨɟ�ɫɨɫɬɨɹɧɢɟ�ɩɨɥɢɦɨɪɮɧɵɯ�ɦɨɞɢɮɢɤɚɰɢɣ�%1�

Ɍɚɛɥɢɰɚ����ɏɚɪɚɤɬɟɪɢɫɬɢɤɢ�ɧɟɤɨɬɨɪɵɯ�ɧɚɧɨɞɢɫɩɟɪɫɧɵɯ�ɢ�ɦɢɤɪɨɤɪɢɫɬɚɥɥɢɱɟɫɤɢɯ�ɦɨɧɨɮɚɡɧɵɯ�
ɤɟɪɚɦɢɤ�ɧɚ�ɨɫɧɨɜɟ�ɩɥɨɬɧɵɯ�ɮɚɡ�ɧɢɬɪɢɞɚ�ɛɨɪɚ
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� %1ɝɪ �ɩɢɪɨɥɢɬ�� �� ɫȼ1 ����� �� >�� @

� ������©������� ɫȼ1 ɧɟ�!���� ɋɜɟɬɥɚ�
ɧɢɬ�>��@

ɋɨɡɞɚɧ�ɧɚɧɨɞɢɫɩɟɪɧɵɣ��ɜɨ� ɜɫɟɦ�ɨɛɴɟɦɟ��ɦɚɬɟɪɢɚɥ�ɷɬɨɝɨ�ɬɢɩɚ�ɫ�ɩɨɜɵɲɟɧɧɵɦɢ�ɧɚ��������
ɦɢɤɪɨɦɟɯɚɧɢɱɟɫɤɢɦɢ�ɫɜɨɣɫɬɜɚɦɢ�



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

���

Ɍɚɛɥɢɰɚ��� ɏɚɪɚɤɬɟɪɢɫɬɢɤɢ�ɧɟɤɨɬɨɪɵɯ�ɧɚɧɨɞɢɫɩɟɪɫɧɵɯ�ɢ�ɦɢɤɪɨɤɪɢɫɬɚɥɥɢɱɟɫɤɢɯ�ɤɟɪɚɦɢɤ�ɧɚ�
ɨɫɧɨɜɟ�ɩɥɨɬɧɵɯ�ɮɚɡ�ɭɝɥɟɪɨɞɚ

1
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��� � ���� ɚ�ɋɨɋɈ� ���� ±���� �� ���� >��@

ȼ� ɧɚɫɬɨɹɳɟɟ� ɜɪɟɦɹ� ɜɵɹɜɥɟɧɵ� ɧɨɜɵɟ� ɩɨɞɯɨɞɵ� ɤ� ɩɨɥɭɱɟɧɢɸ� ɫɜɟɪɯɬɜɟɪɞɵɯ� ɦɚɬɟɪɢɚɥɨɜ�� ɗɬɨ�
ɩɪɟɠɞɟ� ɜɫɟɝɨ� ɩɪɢɦɟɧɟɧɢɟ� ɧɨɜɵɯ� ɝɢɛɪɢɞɧɵɯ� ɬɟɯɧɨɥɨɝɢɣ�� ɇɚɩɪɢɦɟɪ�� ɩɨ� ɬɚɤɨɣ� ɬɟɯɧɨɥɨɝɢɢ� ɩɨɥɭɱɟɧ�
ɭɥɶɬɪɚɬɜɟɪɞɵɣ� ɦɚɬɟɪɢɚɥ� �+9 ���� Ƚɉɚ�� ɧɚ� ɨɫɧɨɜɟ� ɚɥɦɚɡɚ� ɢ� ɤɚɪɛɢɞɚ� ɤɪɟɦɧɢɹ� >��@�� Ⱦɥɹ� ɩɨɥɭɱɟɧɢɹ�
ɦɨɧɨɮɚɡɧɵɯ� ɫɜɟɪɯɬɜɟɪɞɵɯ�ɦɚɬɟɪɢɚɥɨɜ� ɫ� ɛɢɦɨɞɚɥɶɧɨɣ� ɡɟɪɟɧɧɨɣ�ɫɬɪɭɤɬɭɪɨɣ�� ɨɞɧɚ�ɢɡ� ɫɨɫɬɚɜɥɹɸɳɢɯ�
ɤɨɬɨɪɨɣ�ɧɚɯɨɞɢɬɫɹ�ɜ�ɫɭɛɦɢɤɪɨ� ɢɥɢ�ɧɚɧɨɤɪɢɫɬɚɥɥɢɱɟɫɤɨɦ�ɫɨɫɬɨɹɧɢɢ��ɢɫɩɨɥɶɡɭɸɬɫɹ�ɬɚɤɢɟ�ɩɨɞɯɨɞɵ�

�� ɋɨɱɟɬɚɧɢɟ� ɦɢɤɪɨɩɨɪɨɲɤɨɜ� ɢɫɯɨɞɧɵɯ ɫɜɟɪɯɬɜɟɪɞɵɯ� ɮɚɡ� ɢ� ɮɚɡ� ɧɚɧɨɞɢɫɩɟɪɫɧɵɯ�
ɮɨɪɦɢɪɭɸɳɢɯɫɹ�ɧɟɩɨɫɪɟɞɫɬɜɟɧɧɨ�ɜ�ɩɪɨɰɟɫɫɟ�ɫɩɟɤɚɧɢɹ��

�� ɉɪɢɦɟɧɟɧɢɟ� ɩɨɪɨɲɤɨɜ� ɪɚɡɥɢɱɧɨɝɨ� ɫɬɪɭɤɬɭɪɧɨɝɨ� ɫɨɫɬɨɹɧɢɹ� ɡɚ� ɫɱɟɬ� ɞɟɮɨɪɦɚɰɢɨɧɧɨɣ��
ɩɪɟɞɨɛɪɚɛɨɬɤɢ�ɧɟɤɨɬɨɪɨɣ�ɱɚɫɬɢ�ɢɫɯɨɞɧɨɝɨ�ɩɨɪɨɲɤɚ�>��@�

�� Ɉɪɝɚɧɢɡɚɰɢɹ� ɩɪɢ� ɫɩɟɤɚɧɢɢ� �ɡɚ� ɫɱɟɬ� ɭɜɟɥɢɱɟɧɢɹ� ɫɬɟɩɟɧɢ� ɧɟɝɢɞɪɨɫɬɚɬɢɱɧɨɫɬɢ� ɧɚɝɪɭɡɤɢ�
ɜɵɫɨɤɢɦ� ɞɚɜɥɟɧɢɟɦ�� ɩɪɨɰɟɫɫɚ� ɢɡɦɟɥɶɱɟɧɢɹ� ɡɟɪɟɧ� ɜ� ɪɟɡɭɥɶɬɚɬɟ� ɡɟɪɧɨɝɪɚɧɢɱɧɨɣ� ɩɟɪɜɢɱɧɨɣ�
ɪɟɤɪɢɫɬɚɥɥɢɡɚɰɢɢ��ɦɚɬɟɪɢɚɥɵ�ɧɚ�ɨɫɧɨɜɟ�ɫɮɚɥɟɪɢɬɧɨɝɨ�%1>��@���ȼɚɠɧɵɦ�ɮɚɤɬɨɪɨɦ�ɹɜɥɹɟɬɫɹ�ɬɨ��ɱɬɨ�
ɞɥɹ� ɫɜɟɪɯɬɜɟɪɞɵɯ� ɦɚɬɟɪɢɚɥɨɜ� ɜɵɹɜɥɟɧɚ� ɩɨɥɨɠɢɬɟɥɶɧɚɹ� ɪɨɥɶ� ɧɟɝɢɞɪɨɫɬɚɬɢɱɧɨɫɬɢ� ɩɪɢ� ɧɚɝɪɭɠɟɧɢɢ�
ɜɵɫɨɤɢɦ�ɫɬɚɬɢɱɟɫɤɢɦ�ɞɚɜɥɟɧɢɟɦ�ɜ�ɪɚɡɜɢɬɢɢ�ɪɚɡɥɢɱɧɵɯ�ɫɬɪɭɤɬɭɪɧɵɯ�ɩɪɟɜɪɚɳɟɧɢɣ��ȼ�ɫɥɭɱɚɟ�ɧɢɬɪɢɞɚ�
ɛɨɪɚ� ɷɬɨ�� ɚ�� ɫɧɢɠɟɧɢɟ� ɬɟɦɩɟɪɚɬɭɪɵ� ɞɟɮɨɪɦɚɰɢɨɧɧɨɝɨ� ɮɚɡɨɜɨɝɨ� ɩɪɟɜɪɚɳɟɧɢɹ�%1ɝ� ɜ� ɩɥɨɬɧɵɟ�ɮɚɡɵ�
>��@�� ɛ�� ɚɤɬɢɜɚɰɢɹ� ɮɚɡɨɜɨɝɨ� ɩɪɟɜɪɚɳɟɧɢɹ� �+%1oɫ%1 >��@�� ɜ�� ɫɧɢɠɟɧɢɟ� ɬɟɦɩɟɪɚɬɭɪɵ� ɩɟɪɜɢɱɧɨɣ�



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

���

ɪɟɤɪɢɫɬɚɥɥɢɡɩɰɢɢ� >��@�� ɍɤɚɡɚɧɧɵɟ� ɮɚɤɬɨɪɵ� ɨɛɭɫɥɨɜɥɟɧɵ� ɭɜɟɥɢɱɟɧɢɟɦ� ɫɬɟɩɟɧɢ� ɩɥɚɫɬɢɱɟɫɤɨɣ�
ɞɟɮɨɪɦɚɰɢɢ�ɤɪɢɫɬɚɥɥɢɱɟɫɤɢɯ�ɜɟɳɟɫɬɜ�ɜ�ɭɫɥɨɜɢɹɯ�ɩɨɜɵɲɟɧɢɹ�ɧɟɝɢɞɪɨɫɬɚɬɢɱɧɨɫɬɢ�ɧɚɝɪɭɠɟɧɢɹ�

ȼɵɫɨɤɢɟ� ɞɚɜɥɟɧɢɹ� ɤɚɤ� ɫɩɨɫɨɛ� ɫɢɥɨɜɨɣ� ɧɚɝɪɭɡɤɢ� ɞɥɹ� ɢɫɫɥɟɞɨɜɚɧɢɹ� ɩɪɨɰɟɫɫɨɜ� ɢ�
ɫɬɪɭɤɬɭɪɧɵɯ� ɦɟɯɚɧɢɡɦɨɜ� ɩɥɚɫɬɢɱɟɫɤɨɣ� ɞɟɮɨɪɦɚɰɢɢ� ɤɟɪɚɦɢɱɟɫɤɢɯ� ɦɚɬɟɪɢɚɥɨɜ� ɗɬɨ�
ɭɛɟɞɢɬɟɥɶɧɨ� ɩɨɤɚɡɚɧɨ� ɧɚ� ɩɪɢɦɟɪɟ� ɢɡɭɱɟɧɢɹ� ɫɬɪɭɤɬɭɪɧɵɯ� ɩɪɟɜɪɚɳɟɧɢɣ� ɩɪɢ� ɜɵɫɨɤɢɯ� ɞɚɜɥɟɧɢɹɯ�
ɝɪɭɩɩɵ� ɦɚɬɟɪɢɚɥɨɜ� ɧɚ ɨɫɧɨɜɟ� ɚɥɦɚɡɚ� ɢ� ɚɥɦɚɡɨɩɨɞɨɛɧɵɯ� ɮɚɡ� %1� 6L&� $O1 >��±��@�� Ɇɨɠɧɨ�
ɭɬɜɟɪɠɞɚɬɶ�� ɱɬɨ� ɩɪɢɦɟɧɟɧɢɟ� ɜɵɫɨɤɢɯ� ɞɚɜɥɟɧɢɣ� ɜ� ɦɚɬɟɪɢɚɥɨɜɟɞɟɧɢɢ� ɫɩɨɫɨɛɫɬɜɨɜɚɥɨ� ɢɡɦɟɧɟɧɢɸ�
ɩɪɟɞɫɬɚɜɥɟɧɢɣ�ɨ�ɤɟɪɚɦɢɱɟɫɤɢɯ�ɦɚɬɟɪɢɚɥɚɯ��Ⱦɨ�ɧɟɞɚɜɧɟɝɨ�ɜɪɟɦɟɧɢ�ɤɟɪɚɦɢɤɢ��ɩɪɟɠɞɟ�ɜɫɟɝɨ�ɧɚ�ɨɫɧɨɜɟ�
ɤɨɜɚɥɟɧɬɧɵɯ�ɜɟɳɟɫɬɜ�� ɪɚɫɫɦɚɬɪɢɜɚɥɢɫɶ� ɤɚɤ�ɢɫɬɢɧɧɨ�ɯɪɭɩɤɢɟ�ɦɚɬɟɪɢɚɥɵ��ɧɟɫɦɨɬɪɹ�ɧɚ� ɬɨ�� ɱɬɨ�ɛɵɥɢ�
ɨɬɞɟɥɶɧɵɟ�ɪɚɛɨɬɵ�ɩɨ�ɢɡɭɱɟɧɢɸ��ɞɟɮɨɪɦɚɰɢɨɧɧɵɯ�ɨɛɪɚɛɨɬɨɤ�ɤɟɪɚɦɢɤ��ɷɬɢ�ɞɚɧɧɵɟ�ɨɛɨɛɳɟɧɵ�ɜ�>��@���
ɚ� ɬɚɤɠɟ� ɷɤɫɩɟɪɢɦɟɧɬɚɥɶɧɵɟ� ɞɚɧɧɵɟ� ɨ� ɩɪɨɹɥɟɧɢɢ� ɩɥɚɫɬɢɱɟɫɤɨɣ� ɞɟɮɨɪɦɚɰɢɢ� ɚɥɦɚɡɚ� ɩɪɢ ɤɨɦɧɚɬɧɨɣ�
ɬɟɦɩɟɪɚɬɭɪɟ�>��@�ɢ�ɡɧɚɱɢɬɟɥɶɧɨɣ�ɩɥɚɫɬɢɱɟɫɤɨɣ�ɞɟɮɨɪɦɚɰɢɢ��ɢɡɝɢɛ�ɦɨɧɨɤɪɢɫɬɚɥɥɨɜ�ɧɚ�ɭɝɥɵ�ɛɨɥɟɟ���
ɝɪɚɞɭɫɨɜ��ɩɪɢ�ɧɚɝɪɟɜɟ�>��@��ɂɦɟɧɧɨ�ɩɪɢɦɟɧɟɧɢɟ�ɜɵɫɨɤɢɯ�ɞɚɜɥɟɧɢɣ�ɩɪɢ�ɨɛɪɚɛɨɬɤɟ�ɤɟɪɚɦɢɤ�ɩɨɡɜɨɥɢɥɨ�
ɭɫɬɚɧɨɜɢɬɶ�� ɱɬɨ� ɫɬɪɭɤɬɭɪɧɵɟ� ɦɟɯɚɧɢɡɦɵ� ɩɥɚɫɬɢɱɟɫɤɨɣ� ɞɟɮɨɪɦɚɰɢɢ� ɨɩɪɟɞɟɥɹɸɬɫɹ� ɤɚɤ� ɢ� ɜ� ɫɥɭɱɚɟ�
ɦɟɬɚɥɥɨɜ� ɬɚɤɨɣ� ɮɭɧɞɚɦɟɧɬɚɥɶɧɨɣ� ɯɚɪɚɤɬɟɪɢɫɬɢɤɨɣ� ɬɜɟɪɞɵɯ� ɬɟɥ� ɤɚɤ� ɜɟɥɢɱɢɧɚ� ɷɧɟɪɝɢɢ� ɞɟɮɟɤɬɚ�
ɭɩɚɤɨɜɤɢ� >��@�� Ɉɛɧɚɪɭɠɟɧɨ�� ɱɬɨ� � ɩɥɚɫɬɢɱɟɫɤɚɹ� ɞɟɮɨɪɦɚɰɢɹ� ɚɥɦɚɡɚ� ɢ� ɫ%1 ɩɪɢ� ɮɨɪɦɢɪɨɜɚɧɢɢ�
ɦɚɬɟɪɢɚɥɨɜ� ɧɚ� ɢɯ� ɨɫɧɨɜɟ� ɪɟɚɥɢɡɭɟɬɫɹ� ɫɬɪɭɤɬɭɪɧɵɦɢ� ɦɟɯɚɧɢɡɦɚɦɢ�� ɬɢɩɢɱɧɵɦɢ� ɞɥɹ� ȽɐɄ�ɦɟɬɚɥɥɨɜ��
ɉɪɢ� ɷɬɨɦ� ɦɨɠɟɬ� ɨɫɭɳɟɫɬɜɥɹɬɶɫɹ� ɬɚɤɠɟ� ɪɨɬɚɰɢɨɧɧɚɹ� ɞɟɮɨɪɦɚɰɢɹ� �ɯɚɪɚɤɬɟɪɧɚɹ� ɞɥɹ� ɛɨɥɶɲɢɯ�
ɩɥɚɫɬɢɱɟɫɤɢɯ� ɞɟɮɨɪɦɚɰɢɣ� ɦɟɬɚɥɥɢɱɟɫɤɢɯ� ɦɚɬɟɪɢɚɥɨɜ��� ɫɩɨɫɨɛɫɬɜɭɸɳɚɹ� ɮɪɚɝɦɟɧɬɚɰɢɢ� � ɡɟɪɟɧ� ɛɟɡ�
ɧɚɪɭɲɟɧɢɹ� ɢɯ� ɫɩɥɨɲɧɨɫɬɢ�� ɍɫɬɚɧɨɜɥɟɧɨ� ɬɚɤɠɟ�� ɱɬɨ� ɩɪɟɞɨɛɪɚɛɨɬɤɚ� ɩɨɪɨɲɤɨɜ� ɚɥɦɚɡɚ� ɢ� ɫ%1 ɜ�
ɭɞɚɪɧɵɯ�ɜɨɥɧɚɯ� ɫɩɨɫɨɛɫɬɜɭɟɬ�ɩɨɜɵɲɟɧɢɟ�ɩɥɚɫɬɢɱɧɨɫɬɢ� ɷɬɢɯ� ɫɜɟɪɯɬɜɟɪɞɵɯ�ɮɚɡ� >��@��ɉɪɢ� ɫɩɟɤɚɧɢɢ�
ɭɤɚɡɚɧɧɵɯ� ɩɨɪɨɲɤɨɜ� ɷɬɨ� ɩɪɨɹɜɥɹɟɬɫɹ� ɩɪɟɠɞɟ� ɜɫɟɝɨ� ɜ� ɛɨɥɶɲɟɣ� ɫɬɟɩɟɧɢ� ɪɚɡɜɢɬɢɹ� ɞɟɮɨɪɦɚɰɢɢ�
ɧɟɡɚɤɨɧɨɦɟɪɧɵɦ� ɩɨɜɨɪɨɬɨɦ� �ɪɨɬɚɰɢɨɧɧɚɹ� ɩɥɚɫɬɢɱɧɨɫɬɶ�� ɢ� ɩɥɚɫɬɢɱɟɫɤɨɝɨ� ɞɢɫɩɟɪɝɢɪɨɜɚɧɢɹ�� ɚ� ɜ�
ɫɥɭɱɚɟ�ɫ%1 ɢ�ɩɟɪɜɢɱɧɨɣ�ɪɟɤɪɢɫɬɚɥɥɢɡɚɰɢɢ�

Ɉɫɧɨɜɧɨɣ�ɩɨɞɯɨɞ�ɩɪɢ�ɪɚɡɪɚɛɨɬɤɟ�ɫɜɟɪɯɬɜɟɪɞɵɯ�ɤɨɦɩɨɡɢɬɨɜ�ɧɚ�ɨɫɧɨɜɟ�ɩɥɨɬɧɵɯ�ɮɚɡ�ɭɝɥɟɪɨɞɚ�ɢ�
ɧɢɬɪɢɞɚ�ɛɨɪɚ�ɛɚɡɢɪɭɟɬɫɹ�ɧɚ�ɫɨɡɞɚɧɢɢ�ɦɚɬɟɪɢɚɥɨɜ�ɫ�ɦɢɤɪɨɫɬɪɭɤɬɭɪɨɣ��ɚɧɚɥɨɝɢɱɧɨɣ�ɬɜɟɪɞɨɦɭ�ɫɩɥɚɜɭ�
:&±&R��ɬɨ�ɟɫɬɶ�ɫɨɞɟɪɠɚɳɟɣ�ɞɜɟ�ɫɨɫɬɚɜɥɹɸɳɢɟ�± ɦɚɬɪɢɰɭ��ɫɨɫɬɨɹɳɭɸ ɢɡ�ɜɵɫɨɤɨɬɜɟɪɞɨɣ��ɚ�ɡɧɚɱɢɬ�ɢ�
ɯɪɭɩɤɨɣ� ɮɚɡɵ�� ɢ� ɫɜɹɡɤɭ� ɫ� ɩɨɜɵɲɟɧɧɵɦɢ� ɞɟɦɩɮɢɪɭɸɳɢɦɢ� ɫɜɨɣɫɬɜɚɦɢ�� ɬɨ� ɟɫɬɶ� ɫ� ɩɨɜɵɲɟɧɧɨɣ�
ɜɹɡɤɨɫɬɶɸ�ɪɚɡɪɭɲɟɧɢɹ��ɉɪɢ�ɩɨɥɭɱɟɧɢɢ�ɬɚɤɢɯ�ɤɨɦɩɨɡɢɬɨɜ�ɫɜɹɡɭɸɳɟɣ�ɮɚɡɨɣ�ɦɨɝɭɬ�ɛɵɬɶ�ɦɟɬɚɥɥɵ�ɢɥɢ�
ɠɟ� ɧɟɦɟɬɚɥɥɢɱɟɫɤɢɟ� ɜɵɫɨɤɨɬɜɟɪɞɵɟ� ɫɨɟɞɢɧɟɧɢɹ� ɜ� ɦɟɥɤɨɡɟɪɧɢɫɬɨɦ� ɫɨɫɬɨɹɧɢɢ�� ɂɦɟɧɧɨ�
ɦɟɥɤɨɡɟɪɧɢɫɬɨɟ� ɫɨɫɬɨɹɧɢɟ� ɜ� ɦɚɬɟɪɢɚɥɚɯ� ɧɚ� ɨɫɧɨɜɟ� ɬɚɤɢɯ� ɫɨɟɞɢɧɟɧɢɣ� ɩɨɡɜɨɥɹɟɬ� ɪɟɚɥɢɡɨɜɚɬɶ�
ɩɨɜɵɲɟɧɧɭɸ� ɜɹɡɤɨɫɬɶ� ɪɚɡɪɭɲɟɧɢɹ�� ȼɚɠɧɟɣɲɢɦ� ɮɚɤɬɨɪɨɦ� ɹɜɥɹɟɬɫɹ� ɢ� ɮɨɪɦɢɪɨɜɚɧɢɟ� ɦɟɠɮɚɡɧɵɯ
ɝɪɚɧɢɰ�� ɨɛɟɫɩɟɱɢɜɚɸɳɢɯ� ɜɵɫɨɤɭɸ� ɫɬɟɩɟɧɶ� ɭɞɟɪɠɚɧɢɹ� ɡɟɪɟɧ� ɫɜɟɪɯɬɜɟɪɞɵɯ� ɮɚɡ� ɫɜɹɡɭɸɳɟɣ� ɮɚɡɨɣ��
Ȼɨɥɶɲɢɧɫɬɜɨ� ɢɡɜɟɫɬɧɵɯ� ɫɜɟɪɯɬɜɟɪɞɵɯ� ɤɨɦɩɨɡɢɬɨɜ� ɯɚɪɚɤɬɟɪɢɡɭɸɬɫɹ� ɦɢɤɪɨɫɬɪɭɤɬɭɪɨɣ�� ɫɨɞɟɪɠɚɳɟɣ�
ɭɤɚɡɚɧɧɵɟ�ɫɨɫɬɚɜɥɹɸɳɢɟ��

Ʉɨɦɩɨɡɢɬɵ� ɧɚ� ɨɫɧɨɜɟ� ɚɥɦɚɡɚ� ɢ� ɩɥɨɬɧɵɯ� ɮɚɡ� ɧɢɬɪɢɞɚ� ɛɨɪɚ� ȼ� ɥɢɬɟɪɚɬɭɪɟ� ɢɦɟɸɬɫɹ�
ɦɧɨɝɨɱɢɫɥɟɧɧɵɟ� ɫɜɟɞɟɧɢɹ� ɨ� ɩɨɥɭɱɟɧɢɢ� ɫɜɟɪɯɬɜɟɪɞɵɯ� ɤɨɦɩɨɡɢɬɨɜ� ɩɪɢ� ɜɵɫɨɤɢɯ� ɞɚɜɥɟɧɢɹɯ� ɢ�
ɬɟɦɩɟɪɚɬɭɪɚɯ� ɜ� ɢɫɫɥɟɞɨɜɚɬɟɥɶɫɤɨɣ� ɩɪɚɤɬɢɤɟ� ɢ� ɩɪɨɦɵɲɥɟɧɧɵɯ� ɭɫɥɨɜɢɹɯ�� ȼ� ɨɛɳɟɦ� ɫɥɭɱɚɟ� ɩɪɢ�
ɮɨɪɦɢɪɨɜɚɧɢɢ� ɤɨɦɩɨɡɢɬɨɜ� ɨɫɭɳɟɫɬɜɥɹɟɬɫɹ� ɞɜɚ� ɬɢɩɚ� ɫɬɪɭɤɬɭɪɧɵɯ� ɩɪɟɜɪɚɳɟɧɢɣ�� ɧɚ� ɝɪɚɧɢɰɚɯ�
ɫɨɩɪɹɠɟɧɢɹ� ɫɜɟɪɯɬɜɟɪɞɚɹ� ɮɚɡɚ� �ɋɌɎ�� ± ɜɟɳɟɫɬɜɨ� ɞɨɛɚɜɤɢ� ɢ� ɩɥɚɫɬɢɱɟɫɤɚɹ� ɞɟɮɨɪɦɚɰɢɹ� ɡɟɪɟɧ�
ɫɨɫɬɚɜɥɹɸɳɢɯ� ɮɚɡ�� ɉɨ� ɩɪɢɪɨɞɟ� ɫɬɪɭɤɬɭɪɧɵɯ� ɩɪɟɜɪɚɳɟɧɢɣ� ɜ� ɦɟɠɮɚɡɧɵɯ� ɝɪɚɧɢɰɚɯ� ɫɨɩɪɹɠɟɧɢɹ�
ɧɚɢɛɨɥɟɟ� ɢɡɜɟɫɬɧɵɟ� ɫɜɟɪɯɬɜɟɪɞɵɟ� ɤɨɦɩɨɡɢɬɵ� ɦɨɝɭɬ� ɛɵɬɶ� ɪɚɡɞɟɥɟɧɵ� �ɤɥɚɫɫɢɮɢɰɢɪɨɜɚɧɵ�� ɧɚ�
ɧɟɫɤɨɥɶɤɨ� ɝɪɭɩɩ� �ɬɚɛɥ����� Ɏɚɤɬɢɱɟɫɤɢ� ɤɚɠɞɚɹ� ɜɵɞɟɥɟɧɧɚɹ� ɝɪɭɩɩɚ� ɨɬɪɚɠɚɟɬ� ɢɞɟɨɥɨɝɢɸ� ɨɬɞɟɥɶɧɨɝɨ�
ɦɢɤɪɨɫɬɪɭɤɬɭɪɧɨɝɨ� ɩɨɞɯɨɞɚ� ɤ� ɩɨɥɭɱɟɧɢɸ� ɤɨɦɩɨɡɢɬɨɜ�� Ɉɬɦɟɬɢɦ�� ɱɬɨ� ɢɡ�ɡɚ� ɨɝɪɚɧɢɱɟɧɧɨɝɨ ɨɛɴɟɦɚ�
ɫɬɚɬɶɢ� ɜ� ɬɚɛɥɢɰɟ� �� ɭɤɚɡɚɧɵ� ɥɢɲɶ� ɧɚɢɛɨɥɟɟ� ɱɚɫɬɨ� ɢɫɩɨɥɶɡɭɟɦɵɟ� ɞɨɛɚɜɤɢ�� ɉɨ� ɬɨɣ� ɠɟ� ɩɪɢɱɢɧɟ� ɧɟ�
ɩɪɢɜɟɞɟɧɵ� ɬɚɤɠɟ� ɥɢɬɟɪɚɬɭɪɧɵɟ� ɢɫɬɨɱɧɢɤɢ�� ɩɨɫɤɨɥɶɤɭ� ɢɯ� ɢɦɟɟɬɫɹ� ɨɝɪɨɦɧɨɟ� ɦɧɨɠɟɫɬɜɨ�� Ⱦɚɧɧɵɟ�
ɬɚɛɥɢɰɵ���ɩɪɢɜɟɞɟɧɵ�ɥɢɲɶ�ɞɥɹ�ɢɥɥɸɫɬɪɚɰɢɢ�ɜɵɞɟɥɟɧɧɵɯ�ɩɨɞɯɨɞɨɜ� ȼ�ɬɚɛɥɢɰɟ���ɧɚɡɜɚɧɵ�ɤɨɦɩɨɡɢɬɵ�
�ɩɨ ɥɢɬɟɪɚɬɭɪɧɵɦ�ɞɚɧɧɵɦ�ɨɧɢ�ɩɨɥɭɱɟɧɵ�ɝɥɚɜɧɵɦ�ɨɛɪɚɡɨɦ�ɜ�ɥɚɛɨɪɚɬɨɪɧɵɯ�ɭɫɥɨɜɢɹɯ���ɮɨɪɦɢɪɨɜɚɧɢɟ�
ɫɜɟɪɯɬɜɟɪɞɵɯ� ɮɚɡ� ɜ� ɤɨɬɨɪɵɯ� ɩɪɨɢɫɯɨɞɢɬ� ɧɟɩɨɫɪɟɞɫɬɜɟɧɧɨ� ɜ� ɩɪɨɰɟɫɫɟ� ɫɩɟɤɚɧɢɹ�� ɗɬɢ� ɞɚɧɧɵɟ�



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

���

ɩɪɟɞɫɬɚɜɥɟɧɵ� ɤɚɤ� ɫɜɢɞɟɬɟɥɶɫɬɜɨ� ɜɨɡɦɨɠɧɨɫɬɢ� ɪɟɚɥɢɡɚɰɢɢ� ɧɨɜɵɯ� ɩɨɞɯɨɞɨɜ� ɤ� ɩɨɥɭɱɟɧɢɸ�
ɫɜɟɪɯɬɜɟɪɞɵɯ�ɤɨɦɩɨɡɢɬɨɜ��

Ɍɚɛɥɢɰɚ��� Ʉɨɦɩɨɡɢɬɵ�ɧɚ�ɨɫɧɨɜɟ�ɢɫɯɨɞɧɵɯ�ɩɨɪɨɲɤɨɜ�ɫɜɟɪɯɬɜɟɪɞɵɯ�ɮɚɡ��ɋɌɎ���ɚ�ɬɚɤɠɟ�
ɦɟɯɚɧɢɡɦɵ�ɢɯ�ɮɨɪɦɢɪɨɜɚɧɢɹ

ɋɬɪɭɤɬɭɪɧɵɣ� ɦɟɯɚɧɢɡɦ�
ɜɡɚɢɦɨɞɟɣɫɬɜɢɹ�ɋɌɎ�ɫ�ɞɨɛɚɜɤɨɣ�

ɋɨɫɬɚɜɵ�ɞɨɛɚɜɨɤ�ɤ�ɢɫɯɨɞɧɵɦ�ɩɨɪɨɲɤɚɦ�ɋɌɎ

ɚɥɦɚɡ ɫ%1 �ɇ %1
ȼɡɚɢɦɨɞɟɣɫɬɜɢɟ� ɞɨɛɚɜɤɢ� �ɪɚɫɩɥɚɜɚ�� ɫ�
ɋɌɎ�ɫ�ɨɛɪɚɡɨɜɚɧɢɟɦ�ɧɨɜɨɣ�ɮɚɡɵ�

7L�6L�6L�)H�
7L�ȺO�$O�

6L�%�7L�6L�)H6L

$O�7L
1L�6L

ɉɟɪɟɤɪɢɫɬɚɥɥɢɡɚɰɢɹ� ɋɌɎ� ɱɟɪɟɡ�
ɠɢɞɤɭɸ�ɮɚɡɭ��ɞɨɛɚɜɤɚ�

&R�1L�&R2�1L&U�
1L�6L�:&�&R

ɋɦɚɱɢɜɚɧɢɟ� ɠɢɞɤɨɣ� ɮɚɡɨɣ� �ɞɨɛɚɜɤɚ�
ɋɌɎ

7L�&X��0J&2� &X

Ɍɜɟɪɞɨɮɚɡɧɨɟ� ɜɡɚɢɦɨɞɟɣɫɬɜɢɟ� ɞɨɛɚɜɤɢ�
ɢ�ɋɌɎ�ɫ�ɨɛɪɚɡɨɜɚɧɢɟɦ�ɧɨɜɨɣ�ɮɚɡɵ

%�7L6L��7L1�%�2�
:2��:��$O%���1E��
0R�$O�2���:&� ɫ%1

$O1� 7L&1�
7L%1�%�2�

7L1��7L%���7Lɋ

ɫɢɥɢɧɢɬ�
$O�2��

$O1�ɌL%���
7Lɋ

Ɉɛɪɚɡɨɜɚɧɢɟ�ɬɜɟɪɞɵɯ�ɪɚɫɬɜɨɪɨɜ��ɧɨɜɵɯ�
ɮɚɡ� ɢɥɢ� ɷɜɬɟɤɬɢɤ� ɜ� ɫɢɫɬɟɦɟ� ɞɨɛɚɜɤɚ�
ɋɌɎ

ȼ�%1�7L%��Ɇɟ��
ɨɛɪɚɡɭɸɳɢɟ�ɮɚɡɵ�
0H0Hɋ�Ɇ�ɩɟɪɟɯ��
Ɇɟ�±ɧɟɩɟɪɟɯ��

7L1�7L%��
7L&�=1 ɜ�

ɫɨɱɟɬɚɧɢɢ�ɫ�$O��
ɚɥɦɚɡ�
6L�1�

Ⱥɥɦɚɡ�
%��&��

6L�1�

ȼɡɚɢɦɨɞɟɣɫɬɜɢɟ� ɞɨɛɚɜɤɢ�
ɧɟɫɬɟɯɢɨɦɟɬɪɢɱɟɫɤɨɝɨ�ɫɨɫɬɚɜɚ�ɢ ɋɌɎ

7L&[�:&[�9&[ 7L1[ %��&�

ɋɢɧɬɟɡ� ɋɌɎ ɧɟɩɨɫɪɟɞɫɬɜɟɧɧɨ� ɜ�
ɩɪɨɰɟɫɫɟ� ɫɩɟɤɚɧɢɹ ɢ�
ɩɟɪɟɤɪɢɫɬɚɥɥɢɡɚɰɢɹ� ɨɛɪɚɡɭɸɳɢɯɫɹ�
ɤɪɢɫɬɚɥɥɨɜ�ɋɌɎ�ɱɟɪɟɡ�ɠɢɞɤɭɸ�ɮɚɡɭ

1L�&U��1L�7L%��1L�
&U%��1L�%.���

&R�&U

)H�$O��6L

ɩɨɥɢɤɪɢɫɬɚɥɥɢɱɟɫɤɢɟ�ɱɚɫɬɢɰɵ�ɪɟɠɭɳɟɝɨ�ɦɚɬɟɪɢɚɥɚ�ɧɚ�ɨɫɧɨɜɟ�6L�1�

Ɍɚɛɥɢɰɚ��� Ʉɨɦɩɨɡɢɬɵ��ɮɨɪɦɢɪɭɸɳɢɟɫɹ�ɜ�ɭɫɥɨɜɢɹɯ�ɫɢɧɬɟɡɚ�ɫɜɟɪɯɬɜɟɪɞɵɯ�ɮɚɡ�ɧɟɩɨɫɪɟɞɫɬɜɟɧɧɨ�
ɜ�ɩɪɨɰɟɫɫɟ�ɫɩɟɤɚɧɢɹ

ɂɫɯɨɞɧɵɟ
ɫɨɫɬɚɜɥɹɸɳɢɟ

ɋɨɫɬɚɜ
ɤɨɦɩɨɡɢɬɚ

ɂɫɯɨɞɧɵɟ
ɫɨɫɬɚɜɥɹɸɳɢɟ

ɋɨɫɬɚɜ
ɤɨɦɩɨɡɢɬɚ

Ƚɪɚɮɢɬ��%1ɝ Ⱥɥɦɚɡ��ɫ %1 Ƚɪɚɮɢɬ�ȼ Ⱥɥɦɚɡ��ȼ�ɋ
Ⱥɥɦɚɡ�%1ɝ Ⱥɥɦɚɡ��ɫ %1 Ƚɪɚɮɢɬ��ȼ�ɋ Ⱥɥɦɚɡ��ȼ�ɋ
Ⱥɥɦɚɡ�%1ɝ� ɫ %1 Ⱥɥɦɚɡ��ɫ %1 %1ɝ� ȼ�ɋ ɫ%1 � ȼ�ɋ
%1&ɝɪ� Ⱥɥɦɚɡ��ȼ�ɋ Ⱥɦ�ɮɚɡɵ�ɫɨɫɬɚɜɚ

6L%1�0H
ɫ%1�6L�1��ɆH

%1&ɝɪ Ⱥɥɦɚɡ��ɫ %1 Ƚɪɚɮɢɬ�%1�%1&ɝɪ� Ⱥɥɦɚɡ��ɫ %1
:&�&ɨ��ɝɪɚɮɢɬ� Ⱥɥɦɚɡ�:&�&ɨ

ɇɟɫɦɨɬɪɹ�ɧɚ�ɡɧɚɱɢɬɟɥɶɧɵɟ�ɭɫɩɟɯɢ�ɜ�ɫɨɡɞɚɧɢɢ�ɫɜɟɪɯɬɜɟɪɞɵɯ�ɦɚɬɟɪɢɚɥɨɜ��ɩɪɟɞɫɬɚɜɥɹɟɬɫɹ��ɱɬɨ�
ɞɚɥɶɧɟɣɲɢɟ�ɢɫɫɥɟɞɨɜɚɧɢɹ�ɜ�ɷɬɨɦ�ɧɚɩɪɚɜɥɟɧɢɢ�ɤɪɚɣɧɟ�ɚɤɬɭɚɥɶɧɵ��ɉɨɬɟɧɰɢɚɥ�ɩɥɨɬɧɵɯ�ɮɚɡ�ɭɝɥɟɪɨɞɚ�ɢ�
ɧɢɬɪɢɞɚ�ɛɨɪɚ��ɤɚɤ�ɨɫɧɨɜɵ�ɬɚɤɢɯ�ɦɚɬɟɪɢɚɥɨɜ��ɟɳɟ�ɧɟ�ɢɫɱɟɪɩɚɧ��Ɇɨɠɧɨ�ɜɵɞɟɥɢɬɶ�ɫɥɟɞɭɸɳɢɟ�ɧɚɢɛɨɥɟɟ�
ɚɤɬɭɚɥɶɧɵɟ�ɧɚɩɪɚɜɥɟɧɢɹ�ɢɫɫɥɟɞɨɜɚɧɢɣ�



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

���

�� ɂɡɭɱɟɧɢɟ� ɮɢɡɢɱɟɫɤɨɣ� ɩɪɢɪɨɞɵ� ɩɪɨɰɟɫɫɨɜ� ɮɨɪɦɢɪɨɜɚɧɢɹ� ɫɬɪɭɤɬɭɪɧɵɯ� ɫɨɫɬɨɹɧɢɣ�
ɦɚɬɟɪɢɚɥɨɜ� ɫ� ɰɟɥɶɸ� ɛɨɥɟɟ� ɞɟɬɚɥɶɧɨɝɨ� ɚɧɚɥɢɡɚ� ɦɟɯɚɧɢɡɦɨɜ� ɮɨɪɦɢɪɨɜɚɧɢɹ� ɢɯ� ɫɜɨɣɫɬɜ� ɢ� ɜɵɹɜɥɟɧɢɹ�
ɜɨɡɦɨɠɧɨɫɬɟɣ� ɭɩɪɚɜɥɟɧɢɹɦ� ɫɜɨɣɫɬɜɚɦɢ�� ɬɨ� ɟɫɬɶ� ɨɫɭɳɟɫɬɜɥɟɧɢɹ� ɫɜɹɡɢ� ɫɜɨɣɫɬɜɨ�ɦɢɤɪɨɫɬɪɭɤɬɭɪɚ��
ɨɛɪɚɬɧɨɣ�ɢɡɜɟɫɬɧɨɣ��ɩɨɥɨɠɟɧɧɨɣ ɜ�ɨɫɧɨɜɭ�ɪɚɡɪɚɛɨɬɤɢ�ɦɚɬɟɪɢɚɥɨɜ�ɩɨ�ɬɪɚɞɢɰɢɨɧɧɨɣ�ɫɯɟɦɟ��ɫɨɫɬɚɜo
ɦɢɤɪɨɫɬɪɭɤɬɭɪɚ�oɫɜɨɣɫɬɜɚ��

�� ɉɪɨɟɤɬɢɪɨɜɚɧɢɟ�ɢ�ɫɨɡɞɚɧɢɟ�ɦɚɬɟɪɢɚɥɨɜ�ɫ�ɡɚɪɚɧɟɟ�ɡɚɩɥɚɧɢɪɨɜɚɧɧɵɦɢ�ɦɢɤɪɨɫɬɪɭɤɬɭɪɚɦɢ��ȼ�
ɷɬɨɦ� ɫɥɭɱɚɟ� ɦɨɠɟɬ� ɛɵɬɶ� ɩɨɥɟɡɧɨɣ� ɦɟɬɨɞɨɥɨɝɢɹ�� ɤɨɬɨɪɚɹ� ɩɨɥɨɠɟɧɚ� ɜ� ɨɫɧɨɜɭ� ɤɨɧɰɟɩɰɢɢ�
ɦɢɤɪɨɫɬɪɭɤɬɭɪɧɨɝɨ�ɩɪɨɟɤɬɢɪɨɜɚɧɢɹ�ɤɟɪɚɦɢɱɟɫɤɢɯ�ɦɚɬɟɪɢɚɥɨɜ��ɩɪɟɞɥɨɠɟɧɧɚɹ�ɜ�ɪɚɛɨɬɟ�>��@��ɋɨɝɥɚɫɧɨ�
>��@� ɜɵɛɨɪ� ɦɢɤɪɨɫɬɪɭɤɬɭɪɵ� ɫɪɟɞɢ� ɭɠɟ� ɢɡɜɟɫɬɧɵɯ� ɞɥɹ� ɤɟɪɚɦɢɤ� ɢɥɢ� ɤɨɧɫɬɪɭɢɪɨɜɚɧɢɟ� ɧɨɜɨɣ�
ɨɫɭɳɟɫɬɜɥɹɟɬɫɹ� ɧɚ� ɨɫɧɨɜɟ� ɪɟɡɭɥɶɬɚɬɨɜ� ɤɪɢɬɢɱɟɫɤɨɝɨ� ɪɚɫɫɦɨɬɪɟɧɢɹ� ɧɚɤɨɩɥɟɧɧɵɯ ɤ� ɧɚɫɬɨɹɳɟɦɭ�
ɜɪɟɦɟɧɢ�ɡɧɚɧɢɣ�ɨ�ɫɬɪɭɤɬɭɪɨɨɛɪɚɡɨɜɚɧɢɢ�ɢ�ɫɜɨɣɫɬɜɚɯ�ɦɚɬɟɪɢɚɥɨɜ��ɋ�ɰɟɥɶɸ�ɩɨɥɭɱɟɧɢɹ�ɧɨɜɵɯ�ɡɧɚɧɢɣ�
�ɤɚɤ� ɞɥɹ� ɨɬɞɟɥɶɧɵɯ� ɝɪɭɩɩ�ɦɚɬɟɪɢɚɥɨɜ�� ɬɚɤ� ɢ� ɜ� ɰɟɥɨɦ�� ɧɚɢɛɨɥɟɟ� ɰɟɥɟɫɨɨɛɪɚɡɧɨ� ɨɫɭɳɟɫɬɜɥɹɬɶ� ɬɚɤɨɟ�
ɪɚɫɫɦɨɬɪɟɧɢɟ� ɩɨ� ɫɯɟɦɟ� ɫɢɫɬɟɦɚɬɢɡɚɰɢɹ� ɧɚɤɨɩɥɟɧɧɵɯ� ɡɧɚɧɢɣ� o ɢɯ� ɚɧɚɥɢɡ� o ɨɛɨɛɳɟɧɢɟ� o
ɜɵɹɜɥɟɧɢɟ� ɡɚɤɨɧɨɦɟɪɧɨɫɬɟɣ�� Ɏɨɪɦɢɪɨɜɚɧɢɟ� ɡɚɪɚɧɟɟ� ɡɚɩɥɚɧɢɪɨɜɚɧɧɨɣ� ɦɢɤɪɨɫɬɪɭɤɬɭɪɵ� ɦɨɠɟɬ� ɛɚɬɶ�
ɞɨɫɬɢɝɧɭɬɨ� ɡɚ� ɫɱɟɬ� ɨɪɝɚɧɢɡɚɰɢɢ� ɩɪɢ� ɫɩɟɤɚɧɢɢ� ɜɡɚɢɦɧɨ� ɫɨɝɥɚɫɨɜɚɧɧɵɯ� ɫɬɪɭɤɬɭɪɧɵɯ� ɩɪɟɜɪɚɳɟɧɢɣ��
ɪɚɡɜɢɬɢɟ� ɤɨɬɨɪɵɯ� ɨɩɪɟɞɟɥɹɟɬ� ɮɨɪɦɢɪɨɜɚɧɢɟ� ɧɟɨɛɯɨɞɢɦɵɯ� ɷɥɟɦɟɧɬɨɜ� ɦɢɤɪɨɫɬɪɭɤɬɭɪɵ� �ɡɟɪɟɧ�
ɦɟɠɮɚɡɧɵɯ� ɦɟɠɡɟɪɟɧɧɵɯ� ɢ� ɜɧɭɬɪɢɡɟɪɟɧɧɵɯ� ɝɪɚɧɢɰ� ɫɭɛɫɬɪɭɤɬɭɪɵ� ɡɟɪɟɧ�� ɢɯ� ɫɨɫɬɚɜɚ� ɢ� ɞɪ���� ɢɯ�
ɤɪɢɫɬɚɥɥɨɦɨɪɮɨɥɨɝɢɢ��ɦɚɫɲɬɚɛɚ�� ɤɨɥɢɱɟɫɬɜɟɧɧɨɝɨ� ɫɨɞɟɪɠɚɧɢɹ�ɢ�ɩɪɨɫɬɪɚɧɫɬɜɟɧɧɨɝɨ�ɪɚɫɩɪɟɞɟɥɟɧɢɹ�
ɩɨ� ɨɛɴɟɦɭ�� ɉɨɞɨɛɧɚɹ� ɨɪɝɚɧɢɡɚɰɢɹ� ɛɚɡɢɪɭɟɬɫɹ� ɧɚ� ɫɨɱɟɬɚɧɢɢ� ɡɧɚɧɢɣ� ɨ� ɮɭɧɞɚɦɟɧɬɚɥɶɧɵɯ� ɫɜɨɣɫɬɜɚɯ�
ɢɫɯɨɞɧɵɯ� ɜɟɳɟɫɬɜ� ɢ� ɪɟɡɭɥɶɬɚɬɨɜ� ɷɤɫɩɟɪɢɦɟɧɬɚɥɶɧɵɯ� ɢɫɫɥɟɞɨɜɚɧɢɣ� ɷɜɨɥɸɰɢɢ� ɫɬɪɭɤɬɭɪɧɨ�ɮɚɡɨɜɵɯ�
ɩɪɟɜɪɚɳɟɧɢɣ� ɩɪɢ� ɫɩɟɤɚɧɢɢ� ɦɨɞɟɥɶɧɵɯ� ɨɛɪɚɡɰɨɜ� ɦɚɬɟɪɢɚɥɨɜ�� ɜ� ɬɨɦ� ɱɢɫɥɟ� ɢ� ɫ� ɢɫɩɨɥɶɡɨɜɚɧɢɟɦ�
ɪɚɡɥɢɱɧɵɯ� ɜɢɞɨɜ� ɩɪɟɞ� ɢ ɩɨɫɬɨɛɪɚɛɨɬɨɤ� ɧɚ� ɨɬɞɟɥɶɧɵɯ� ɷɬɚɩɚɯ�ɮɨɪɦɢɪɨɜɚɧɢɹ� ɨɛɪɚɡɰɨɜ� ɦɚɬɟɪɢɚɥɨɜ�
Ⱥɥɝɨɪɢɬɦ� ɫɨɡɞɚɧɢɹ� ɦɚɬɟɪɢɚɥɚ� ɫ� ɰɟɥɟɜɨɣ� ɦɢɤɪɨɫɬɪɭɤɬɭɪɨɣ� ɩɨɞɱɢɧɹɟɬɫɹ� ɬɚɤɨɣ� ɩɨɫɥɟɞɨɜɚɬɟɥɶɧɨɫɬɢ�
ɞɟɣɫɬɜɢɣ��ɛɚɡɢɪɭɸɳɢɣɫɹ�ɧɚ�ɡɧɚɧɢɹɯ�ɜɵɛɨɪ�ɦɢɤɪɨɫɬɪɭɤɬɭɪɵ�ɢ�ɭɫɥɨɜɢɣ�ɫɩɟɤɚɧɢɹ�o ɨɩɵɬɧɵɣ�ɨɛɪɚɡɟɰ�
ɦɚɬɟɪɢɚɥɚ��ɩɪɨɬɨɬɢɩ�o ɫɜɨɣɫɬɜɚ�o ɨɩɬɢɦɢɡɚɰɢɹ�ɦɢɤɪɨɫɬɪɭɤɬɭɪɵ�ɢ�ɫɜɨɣɫɬɜ�o ɬɟɯɧɨɥɨɝɢɹ�

�� ɂɫɩɨɥɶɡɨɜɚɧɢɟ� ɧɨɜɵɯ� ɬɟɯɧɨɥɨɝɢɱɟɫɤɢɯ� ɩɪɢɟɦɨɜ�� ɜ� ɬɨɦ� ɱɢɫɥɟ� ɢ� ɩɪɢɦɟɧɟɧɢɟ�
ɞɟɮɨɪɦɚɰɢɨɧɧɵɯ�� ɯɢɦɢɱɟɫɤɢɯ� ɢ� ɯɢɦɢɤɨ�ɬɟɪɦɢɱɟɫɤɢɯ� ɩɪɟɞɨɛɪɚɛɨɬɨɤ� ɤɚɤ� ɩɨɪɨɲɤɨɜ� ɫɜɟɪɯɬɜɟɪɞɵɯ�
ɮɚɡ��ɬɚɤ�ɢ�ɫɜɹɡɭɸɳɢɯ�ɮɚɡ��Ɉ�ɩɨɥɨɠɢɬɟɥɶɧɨɣ�ɪɨɥɢ�ɩɪɟɞɨɛɪɚɛɨɬɨɤ�ɩɪɢ�ɜɵɫɨɤɢɯ�ɞɚɜɥɟɧɢɹɯ�ɜ�ɫɨɡɞɚɧɢɢ�
ɫɜɟɪɯɬɜɟɪɞɵɯ� ɤɟɪɚɦɢɤ� ɩɨɤɚɡɚɧɨ� ɧɚ� ɩɪɢɦɟɪɟ� ɚɥɦɚɡɚ� ɢ� ɩɨɞɬɜɟɪɠɞɟɧɨ� ɧɚ� ɩɪɢɦɟɪɟ� ɫ%1�� Ⱦɥɹ� ɚɥɦɚɡɚ�
ɬɚɤɚɹ� ɨɛɪɚɛɨɬɤɚ�� ɤɚɤ� � ɢ� ɩɪɟɞɜɚɪɢɬɟɥɶɧɵɣ� ɨɬɠɢɝ� ɜ� ɫɪɟɞɟ� ɜɨɞɨɪɨɞɚ�� ɫɩɨɫɨɛɫɬɜɭɸɬ� ɩɨɜɵɲɟɧɢɸ�
ɩɥɚɫɬɢɱɧɨɫɬɢ�� ɱɬɨ� ɩɪɨɹɜɥɹɟɬɫɹ� ɜ� ɮɨɪɦɢɪɨɜɚɧɢɢ� ɞɟɮɨɪɦɚɰɢɨɧɧɵɯ� ɫɭɛɫɬɪɭɤɬɭɪ�� ɤɨɬɨɪɵɟ� ɧɟ�
ɯɚɪɚɤɬɟɪɧɵ� ɞɥɹ� ɚɥɦɚɡɚ�� ɞɟɮɨɪɦɢɪɨɜɚɧɧɨɝɨ� ɜ� ɢɫɯɨɞɧɨɦ� ɫɨɫɬɨɹɧɢɢ� >��� ��@�� ȼ� ɫɥɭɱɚɟ� ɫ%1 ɬɚɤɚɹ�
ɨɛɪɚɛɨɬɤɚ�ɫɩɨɫɨɛɫɬɜɭɟɬ�ɮɨɪɦɢɪɨɜɚɧɢɸ�ɦɟɥɤɨɡɟɪɧɢɫɬɨɝɨ�ɫɨɫɬɨɹɧɢɹ�ɩɪɢ�ɫɩɟɤɚɧɢɢ�>��@��

�� ɉɨɢɫɤ� ɧɨɜɵɯ� ɫɜɹɡɭɸɳɢɯ� ɮɚɡ�� ɨɬɥɢɱɚɸɳɢɯɫɹ� ɬɚɤɢɦɢ� ɫɜɨɣɫɬɜɚɦɢ� ɤɚɤ�� ɚ�� ɛɥɢɡɨɫɬɶ�
ɤɨɷɮɮɢɰɢɟɧɬɨɜ� ɬɟɪɦɢɱɟɫɤɨɝɨ� ɪɚɫɲɢɪɟɧɢɹ� ɤɚɤ� ɢɫɯɨɞɧɵɯ� ɮɚɡ�� ɢɫɩɨɥɶɡɭɟɦɵɯ� ɞɥɹ� ɫɜɹɡɨɤ�� ɬɚɤ� ɢ�
ɨɛɪɚɡɭɸɳɢɯɫɹ� ɜ� ɪɟɡɭɥɶɬɚɬɟ� ɯɢɦɢɱɟɫɤɨɝɨ� ɜɡɚɢɦɨɞɟɣɫɬɜɢɹ� ɜ� ɩɪɨɰɟɫɫɟ� ɫɩɟɤɚɧɢɹ�� ɛ�� ɮɨɪɦɢɪɨɜɚɧɢɟ�
ɦɟɥɤɨɡɟɪɧɢɫɬɨɝɨ� ɫɨɫɬɨɹɧɢɹ� ɫɜɹɡɤɢ� ɜ� ɩɪɨɰɟɫɫɟ� ɫɩɟɤɚɧɢɹ� ɢ� ɫɨɯɪɚɧɟɧɢɹ� ɟɝɨ� ɬɟɪɦɨɫɬɚɛɢɥɶɧɨɫɬɢ� ɜ�
ɭɫɥɨɜɢɹɯ� ɫɩɟɤɚɧɢɹ�� ɜ� ɬɨɦ� ɱɢɫɥɟ� ɢ� ɩɪɢ� ɢɫɩɨɥɶɡɨɜɚɧɢɢ� ɜ� ɢɫɯɨɞɧɨɦ� ɧɚɧɨɞɢɫɩɟɪɫɧɨɦ� ɫɨɫɬɨɹɧɢɢ�� ɝ��
ɪɚɡɪɚɛɨɬɤɚ� ɫɩɨɫɨɛɨɜ� ɪɟɝɭɥɢɪɨɜɚɧɢɹ� ɫɬɪɭɤɬɭɪɧɨɝɨ� ɢ� ɤɪɢɫɬɚɥɥɨɝɟɨɦɟɬɪɢɱɟɫɤɨɝɨ� ɫɨɫɬɨɹɧɢɹ� ɝɪɚɧɢɰɵ�
ɫɨɩɪɹɠɟɧɢɹ� ɫɜɟɪɯɬɜɟɪɞɚɹ� ɮɚɡɚ�ɫɜɹɡɤɚ� ɞɥɹ� ɨɛɟɫɩɟɱɟɧɢɹ� ɜɵɫɨɤɨɣ� ɩɪɨɱɧɨɫɬɢ� ɭɞɟɪɠɚɧɢɹ� ɱɚɫɬɢɰ�
ɫɜɟɪɯɬɜɟɪɞɨɣ�ɮɚɡɵ�ɜ�ɭɫɥɨɜɢɹɯ�ɷɤɫɩɥɭɚɬɚɰɢɢ�

ɉɨɞɚɧɨ ɤɨɪɨɬɤɢɣ�ɜɢɤɥɚɞ�ɜɿɞɨɦɨɫɬɟɣ��ɹɤɿ�ɿɥɸɫɬɪɭɸɬɶ�ɨɫɧɨɜɧɿ�ɧɚɩɪɹɦɤɢ��ɜɢɤɨɪɢɫɬɚɧɧɹ�ɜɢɫɨɤɢɯ�ɬɢɫɤɿɜ�
ɜ� ɩɪɚɤɬɢɱɧɨɦɭ ɦɚɬɟɪɿɚɥɨɡɧɚɜɫɬɜɿ� ɤɟɪɚɦɿɤ�� ɫɢɧɬɟɡ� ɧɨɜɢɯ� ɮɚɡ� ɧɟɦɟɬɚɥɿɱɧɢɯ� ɪɟɱɨɜɢɧ� ɨɞɟɪɠɚɧɧɹ�
ɧɚɧɨɞɢɫɩɟɪɫɧɢɯ� ɩɨɪɨɲɤɿɜ�� ɜ� ɬɨɦɭ ɱɢɫɥɿ� ɧɚɞɬɜɟɪɞɢɯ� ɮɚɡ� ɜɭɝɥɟɰɸ� ɬɚ� ɧɿɬɪɢɞɭ� ɛɨɪɭ�ɮɨɪɦɭɜɚɧɧɹ�
ɞɪɿɛɧɨɡɟɪɧɢɫɬɨɝɨ� ɿ� ɧɚɧɨɞɢɫɩɟɪɧɨɝɨ� ɫɬɚɧɿɜ� ɜ�ɨɛ¶ɽɦɧɢɯ�ɦɚɬɟɪɿɚɥɚɯ�ɛɟɡɩɨɫɟɪɟɞɧɶɨ� ɜ�ɩɪɨɰɟɫɿ� ɫɩɿɤɚɧɧɹ�ɦɚɫɢɜɧɢɯ�
ɩɨɪɨɲɤɿɜ�ɞɟɮɨɪɦɚɰɿɣɧɢɣ�ɦɟɯɚɧɿɡɦ�ɞɢɫɩɟɪɝɭɜɚɧɧɹ�ɡɟɪɟɧɧɨʀ�ɫɬɪɭɤɬɭɪɢ�ɩɪɢ�ɜɟɥɢɤɢɯ�ɩɥɚɫɬɢɱɧɢɯ�ɞɟɮɨɪɦɚɰɿɹɯ���ɜ�
ɹɤɨɫɬɿ� ɫɩɨɫɨɛɭ ɫɢɥɨɜɨʀ� ɧɚɝɪɭɡɤɢ� ɞɥɹ� ɜɢɜɱɟɧɧɹ� ɦɟɯɚɧɿɡɦɿɜ� ɪɨɡɜɢɬɤɭ� ɜ� ɪɟɱɨɜɢɧɚɯ� ɤɨɜɚɥɟɧɬɧɨɝɨ� ɬɢɩɭ� ɬɚɤɢɯ�
ɮɭɧɞɚɦɟɧɬɚɥɶɧɢɯ� ɩɟɪɟɬɜɨɪɟɧɶ� ɹɤ� ɩɥɚɫɬɢɱɧɚ� ɞɟɮɨɪɦɚɰɿɹ�� ɩɟɪɜɢɧɧɚ� ɪɟɤɪɢɫɬɚɥɿɡɚɰɿɹ�� ɉɪɢɜɟɞɟɧɨ ɞɚɧɿ� ɩɪɨ�
ɧɚɧɨɞɢɫɩɟɪɫɧɿ�ɧɚɞɬɜɟɪɞɿ�ɦɚɬɟɪɿɚɥɢ�ɧɚ�ɨɫɧɨɜɿ�ɳɿɥɶɧɢɯ�ɮɚɡ�ɜɭɝɥɟɰɸ�ɬɚ�ɧɿɬɪɢɞɭ�ɛɨɪɭ��ɜɢɞɿɥɟɧɿ�ɿɫɧɭɸɱɿ�ɟɮɟɤɬɢɜɧɿ�
ɩɿɞɯɨɞɢ�ɞɥɹ�ɨɞɟɪɠɚɧɧɹ�ɧɚɞɬɜɟɪɞɢɯ�ɦɨɧɨɮɚɡɧɢɯ�ɦɚɬɟɪɿɚɥɿɜ�ɬɚ�ɤɨɦɩɨɡɢɬɿɜ�

Ʉɥɸɱɨɜɿ� ɫɥɨɜɚ�� ɜɢɫɨɤɢɣ� ɬɢɫɤ� ɫɬɪɭɤɬɭɪɚ� ɧɿɬɪɢɞ� ɛɨɪɭ� ɚɥɦɚɡ�� ɞɟɮɨɪɦɚɰɿɹ�ɦɚɬɟɪɿɚɥ�� ɤɨɦɩɨɡɢɬ��
ɩɟɪɟɬɜɨɪɟɧɧɹ�



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

���

6KRUW� LQIRUPDWLRQ� LV� SUHVHQWHG DERXW XVLQJ KLJK SUHVVXUH LQ VRPH DUHDV RI SUDFWLFDO PDWHULDO VFLHQFH RI
FHUDPLFV VXFK DV V\QWKHVLV RI QRYHO SKDVHV RI QRQ�PHWDOOLF VXEVWDQFHV��SURGXFWLRQ RI QDQRVL]HG SRZGHUV RI VXSHUKDUG
FDUERQ DQG ERURQ QLWULGH SKDVHV�� IRUPDWLRQ RI D QDQRVL]HG VWDWH LQ EXON PDWHULDOV GLUHFWO\ LQ WKH FRXUVH RI VLQWHULQJ
FRDUVH SRZGHUV �GHIRUPDWLRQ PHFKDQLVP RI JUDLQ VWUXFWXUH UHILQLQJ� XQGHU VLJQLILFDQW SODVWLF GHIRUPDWLRQ�� DQG
DSSOLFDWLRQ RI KLJK SUHVVXUHV DV D PHDQV IRU VWXG\LQJ VWUXFWXUH PHFKDQLVPV RI VXFK IXQGDPHQWDO WUDQVIRUPDWLRQV DV
SODVWLF GHIRUPDWLRQ� DQG� SULPDU\� UHFU\VWDOOL]DWLRQ� LQ� VXEVWDQFHV� RI� WKH� FRYDOHQW� W\SH�� 6RPH� LPSRUWDQW� GDWD� RQ�
QDQRGLVSHUVH�VXSHUKDUG�PDWHULDOV�RQ�WKH�EDVLV�RI�GHQVH�FDUERQ�DQG�ERURQ�QLWULGH�SKDVHV�REWDLQHG�XQGHU�KLJK�SUHVVXUHV�
DQG� WHPSHUDWXUHV� DUH� SUHVHQWHG� DORQJVLGH� ZLWK� VRPH� DYDLODEOH� HIILFLHQW� DSSURDFKHV� WR� SURGXFWLRQ� RI� VXSHUKDUG�
PDWHULDOV��ERWK�VLQJOH�SKDVHG�DQG�FRPSRVLWH���

.H\ ZRUGV��KLJK�SUHVVXUH��VWUXFWXUH��ERURQ�QLWULGH��GLDPRQG��GHIRUPDWLRQ��FRPSRVLWH��WUDQVIRUPDWLRQ�

Ʌɢɬɟɪɚɬɭɪɚ
�� Ⱦɪɟɦɢɧ�Ⱥ� ɇ��Ⱦɚɜɥɟɧɢɟ�ɜɵɫɨɤɨɟ���ɗɧɰɢɤɥɨɩɟɞɢɹ�ɮɢɡɢɤɢ�ɢ�ɬɟɯɧɢɤɢ��>ɗɥɟɤɬɪɨɧɧɵɣ�ɪɟɫɭɪɫ@�±

KWWS����ZZZ�IHPWR�FRP�XD�
�� Ɉɝɢɛɚɥɨɜ�ɉ�Ɇ�� Ʉɢɣɤɨ�ɂ� Ⱥ��ɉɨɜɟɞɟɧɢɟ�ɜɟɳɟɫɬɜ�ɩɨɞ�ɞɚɜɥɟɧɢɟɦ��±Ɇ���ɂɡɞ�ɜɨ�ɆȽɍ� ����� ± ɋ� ���
�� ɉɟɪɫɩɟɤɬɢɜɵ� ɫɢɧɬɟɡɚ� ɚɥɦɚɡɨɩɨɞɨɛɧɵɯ� ɮɚɡ� ɜ� ɫɢɫɬɟɦɟ� %�&�1�� ȼ� ɉ� Ɏɢɥɨɧɟɧɤɨ��

ȼ� ɇ� ɏɚɛɚɲɟɫɤɭ��ȼ� Ⱥ� Ⱦɚɜɵɞɨɜ�ɢ�ɞɪ�����Ɏɢɡɢɤɚ�ɢ�ɬɟɯɧɢɤɚ�ɜɵɫɨɤɢɯ�ɞɚɜɥɟɧɢɣ� ± ����� ± ����±
ʋ �� ± ɋ� ���±����

�� 6ROR]KHQNR� 9� /�� .XUDNHY\FK� 2� 2��*RGHV� <DQQ� /H� &UHDWLRQ� RI� QDQRLVWUXFWXUHV� E\� H[WUHPH�
FRQGLWRQV�� KLJK�SUHVVXUH� V\QWKHVLV� RI� XOWUDKDUG� QDQRFU\VWDOOLQH� FXELF�ERURQ� QLWULGH �� $GYDQFHG�
0DWHULDOV� ± ����� ± ��� ± 3� ����±�����

�� Ȼɭɬɢɥɟɧɤɨ� Ⱥ� Ʉ��� ɋɚɦɫɨɧɨɜ� Ƚ� ȼ��� Ɍɢɦɨɮɟɟɜɚ� ɂ� ɂ��� Ɇɚɤɚɪɟɧɤɨ� Ƚ� ɇ�� Ʌɟɝɢɪɨɜɚɧɢɟ�
ɤɭɛɢɱɟɫɤɨɝɨ�ɧɢɬɪɢɞɚ�ɛɨɪɚ ɭɝɥɟɪɨɞɨɦ ���ɉɢɫɶɦɚ�ɜ�ɀɌɎ� ± ����� ± ���± ʋ��� ± ɋ�����±����

�� 6ROR]KHQNR� 9� /��� 'XE� 6� 1��� 1RYLNRY� 1� 9�� 0HFKDQLFDO� SURSHUWLHV� RI� FXELF� %&�1�� D� QHZ�
VXSHUKDUG�SKDVH ���'LDPRQG�DQG�5HODWHG�0DWHULDOV� ± ������ ±��� ± 3������±�����

�� .QLWWOH� (���.DQHU�5� %��� -HDQOR]�5���&RKHQ�0� /��+LJK�SUHVVXUH� V\QWKHVLV�� FKDUDFWHUL]DWLRQ�DQG�
HTXDWLRQ�RI�VWDWH�RI�FXELF�&±%1�VROLG�VROXWLRQ����3K\VLFDO�5HYLHZ�%� ± ����� ± ����± 1 ��� ± 3�
�����±������

�� ɋɢɪɨɬɚ� ɇ� ɇ���ɀɭɤ�Ɇ� Ɇ�� Ɍɜɟɪɞɵɟ� ɪɚɫɬɜɨɪɵ� ɜ� ɫɢɫɬɟɦɟ�%1±ɋ� ɩɪɢ� ɜɵɫɨɤɢɯ� ɞɚɜɥɟɧɢɹɯ� ɢ�
ɬɟɦɩɟɪɚɬɭɪɚɯ ���ɂɡɜɟɫɬɢɹ�Ⱥɇ�ȻɋɋɊ� ɋɟɪɢɹ�ɮɢɡɢɤɨ�ɦɚɬɟɦɚɬɢɱɟɫɤɢɯ�ɧɚɭɤ� ± ����� ± ʋ �� ± ɋ��
���±����

�� %DG]LDQ�$� 5��6XSHUKDUG�PDWHULDO�FRPSDUDEOH�LQ�KDUGQHVV�WR�GLDPRQG����$SSO��3K\V��/HWW��± ������
± ����± 1�����± 3������±�����

��� 6XSHUKDUG� %±&±1� PDWHULDOV� V\QWKHVL]HG� LQ� QDQRVWUXFWXUHG� EXONV� �� <�� =KDR�� '� :� +H��
/� /� 'DHPHQ��HW�DO�����-��0DWHU��5HV��± ������±����± 1������± 3������±������

��� ɋɢɪɨɬɚ ɇ� ɇ���ɀɭɤ Ɇ�Ɇ�� Ɇɚɡɭɪɟɧɤɨ� Ɉ ɪɚɫɬɜɨɪɢɦɨɫɬɢ ɤɚɪɛɢɞɚ ɛɨɪɚ ɜ ɤɭɛɢɱɟɫɤɨɦ ɧɢɬɪɢɞɟ
ɛɨɪɚ �� ȼɟɫɬɢ ɚɤɚɞɟɦɢɢ ɧɚɭɤ ȻɋɋɊ��± ����� ± ʋ �� ± ɋ� �������

��� 6LPXOWDQHRXV�FU\VWDOOL]DWLRQ�RI�GLDPRQG�DQG�FXELF�ERURQ�QLWULGH�IURP�WKH�JUDSKLWH�UHODWLYH�%&�1�
XQGHU� KLJK� SUHVVXUH�� KLJK� WHPSHUDWXUH� FRQGLWLRV �� 7�� 6DVDNL�� 0�� $NDLFKL�� 6�� -DPDRND� HW� DO�� ���
&KHP�0DWHU� ± ����� ± �� ± 3����±����

��� 6\QWKHVLV� DQG�FKDUDFWHUL]DWLRQ� RI�QHZ�%1&�GLDPRQG�XQGHU�KLJK�SUHVVXUH� DQG�KLJK� WHPSHUDWXUH�
FRQGLWLRV � ;��/LX��;��-LD��=��=KDQJ�HW�DO���� &U\VWDO�*URZWK�'HV� ± ����� ± ��� ± 3� ����±�����

��� =KDR�-���=KXDQJ�&K���-LDQJ�;��6WUXFWXUH�DQG�PHFKDQLFDO�SURSHUWLHV�RI�FXELF�%&�1��FU\VWDOV�ZLWKLQ�D�
UDQGRP�VROLG�VROXWLRQ�PRGHO ���'LDPRQG�DQG�5HODWHG�0DWHULDOV� ± ����� ± ����1���� ± 3������±�����

��� $WRPLF� VWUXFWXUH� DQG� PHFKDQLFDO� SURSHUWLHV� RI� %&�1� VXSHUODWWLFH �� %��5�� :X�� =��4�� +XDQJ��
:��6� 6X�HW�DO�����'LDPRQG�DQG�5HODWHG�0DWHULDOV� ± ����� ± ����± 1 ����± 3� ����±�����

��� 6XSHUKDUG�VROLG�VROXWLRQV�RI�GLDPRQG�DQG�FXELF�ERURQ�QLWULGH���0��7DQJ��'��+H��:��:DQJ�HW�DO�����
6FULSWD�0DWHULDOLD� ± ����� ± ����± 3����±�����

��� Ɉ� ɮɨɪɦɢɪɨɜɚɧɢɢ� ɬɜɟɪɞɨɝɨ� ɪɚɫɬɜɨɪɚ� ɫ� ɚɥɦɚɡɨɩɨɞɨɛɧɨɣ� ɪɟɲɟɬɤɨɣ� ɜ� ɫɢɫɬɟɦɟ� ɜɸɪɬɰɢɬɧɵɣ�
ɧɢɬɪɢɞ� ɛɨɪɚ�ɤɭɛɢɱɟɫɤɢɣ� ɚɥɦɚɡ� �� Ƚ�� ɋ�� Ɉɥɟɣɧɢɤ�� ȼ�� Ɇ�� ȼɨɥɤɨɝɨɧ�� Ⱥ�� ȼ�� Ʉɨɬɤɨ� ɢ� ɞɪ�� ���
ɋɜɟɪɯɬɜɟɪɞɵɟ�ɦɚɬɟɪɢɚɥɵ� ± ����� ± ʋ �� ± ɋ� ��±���

��� ɋɜɟɪɯɬɜɟɪɞɵɟ� ɦɚɬɟɪɢɚɥɵ� ɉɨɥɭɱɟɧɢɟ� ɢ� ɩɪɢɦɟɧɟɧɢɟ� ȼ� �� ɬɨɦɚɯ��� ɉɨɞ� ɨɛɳ� ɪɟɞ�
ɇ� ȼ� ɇɨɜɢɤɨɜɚ��ɇȺɇ�ɍɤɪɚɢɧɵ��ɂɧ�ɬɭɬ�ɫɜɟɪɯɬɜɟɪɞɵɯ�ɦɚɬɟɪɢɚɥɨɜ�ɢɦ�ȼ�ɇ�Ȼɚɤɭɥɹ� ± Ʉ�� �����



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

���

��� ɋɜɟɪɯɬɜɟɪɞɵɟ�ɦɚɬɟɪɢɚɥɵ���ɉɨɞ�ɪɟɞɚɤɰɢɟɣ�ɂ��ɇ��Ɏɪɚɧɰɟɜɢɱɚ��± Ʉɢɟɜ��ɇɚɭɤ��ɞɭɦɤɚ� ������± ����ɫ�
��� ɒɭɥɶɠɟɧɤɨ� Ⱥ�� Ⱥ��� Ƚɚɪɝɢɧ� ȼ�� Ƚ��� ɒɢɲɤɢɧ� ȼ�� Ⱥ��� Ȼɨɱɟɱɤɚ� Ⱥ�� Ⱥ� ɉɨɥɢɤɪɢɫɬɚɥɥɢɱɟɫɤɢɟ�

ɦɚɬɟɪɢɚɥɵ�ɧɚ�ɨɫɧɨɜɟ�ɚɥɦɚɡɚ� ± Ʉ���ɇɚɭɤ� ɞɭɦɤɚ������� ± ��� ɫ�
��� ɒɭɥɶɠɟɧɤɨ� Ⱥ�Ⱥ��� Ȼɨɠɤɨ� ɋ�Ⱥ�� ɋɢɧɬɟɡ�� ɫɩɟɤɚɧɢɟ� ɢ� ɫɜɨɣɫɬɜɚ� ɤɭɛɢɱɟɫɤɨɝɨ� ɧɢɬɪɢɞɚ� ɛɨɪɚ� ±

Ʉɢɟɜ��ɇɚɭɤ� ɞɭɦɤɚ������� ± ����ɫ�
��� Ɉɥɟɣɧɢɤ� Ƚ� &��� Ⱦɚɧɢɥɟɧɤɨ� ɇ� ȼ�� ɗɜɨɥɸɰɢɹ� ɞɟɮɨɪɦɚɰɢɨɧɧɨɣ� ɫɭɛɫɬɪɭɤɬɭɪɵ� ɜ� ɤɪɢɫɬɚɥɥɚɯ�

ɚɥɦɚɡɚ� ɢ� ɚɥɦɚɡɨɩɨɞɨɛɧɵɯ� ɮɚɡɚɯ� �%1� 6L&� $O1�� ɩɪɢ� ɬɟɪɦɨɛɚɪɢɱɟɫɤɨɣ� ɨɛɪɚɛɨɬɤɟ ��
ɗɥɟɤɬɪɨɧɧɚɹ� ɦɢɤɪɨɫɤɨɩɢɹ� ɢ� ɩɪɨɱɧɨɫɬɶ� ɦɚɬɟɪɢɚɥɨɜ�� ȼɵɩ�� ��� ± Ʉ�� ɂɉɆ�ɇȺɇ ɍɤɪɚɢɧɵ�
����� ± ɋ� ���±����

��� Ɉɥɟɣɧɢɤ� Ƚ �ɋ�� Ⱦɚɧɢɥɟɧɤɨ� ɇ� ȼ�� ɋɟɦɟɧɟɧɤɨ� ɇ� ɉ� ɋɬɪɭɤɬɭɪɧɵɟ� ɩɪɟɜɪɚɳɟɧɢɹ� ɜ�
ɩɨɥɢɤɪɢɫɬɚɥɥɢɱɟɫɤɨɦ� ɧɢɬɪɢɞɟ� ɤɪɟɦɧɢɹ� ɩɪɢ� ɜɵɫɨɤɢɯ� ɞɚɜɥɟɧɢɹɯ� ɢ� ɬɟɦɩɟɪɚɬɭɪɚɯ ���
ɉɨɪɨɲɤɨɜɚɹ�ɦɟɬɚɥɥɭɪɝɢɹ� ± ����� ± ʋ��� ± ɋ���±���

��� Ȼɪɢɬɭɧ� ȼ� Ɏ�� Ɉɥɟɣɧɢɤ� Ƚ� ɋ�� ɋɟɦɟɧɟɧɤɨ� ɇ� ɉ��� Ʉɨɬɤɨ� ȼ� Ⱥ�� Ɇɟɯɚɧɢɡɦɵ� ɩɥɚɫɬɢɱɟɫɤɨɝɨ�
ɬɟɱɟɧɢɹ�%1Fɮ�ɜ�ɭɫɥɨɜɢɹɯ�ɜɵɫɨɤɢɯ�ɞɚɜɥɟɧɢɣ �� Ʌɚɬɜɢɣɫɤɢɣ�ɯɢɦɢɱɟɫɤɢɣ�ɠɭɪɧɚɥ� ± ����� ± ʋ
�� ± ɋ� ���±����

��� Ɉɥɟɣɧɢɤ� Ƚ� ɋ��� Ʌɟɠɧɟɧɤɨ�ɘ� ɂ�� ɗɜɨɥɸɰɢɹ� ɞɟɮɟɤɬɧɨɣ� ɫɬɪɭɤɬɭɪɵ� ɧɢɬɪɢɞɚ� ɚɥɸɦɢɧɢɹ� ɩɪɢ�
ɬɟɪɦɨɛɚɪɢɱɟɫɤɨɣ� ɨɛɪɚɛɨɬɤɟ ��� ɗɥɟɤɬɪɨɧɧɚɹ� ɦɢɤɪɨɫɤɨɩɢɹ� ɢ� ɩɪɨɱɧɨɫɬɶ� ɦɚɬɟɪɢɚɥɨɜ� ± Ʉ�
ɂɉɆ�ɇȺɇ ɍɤɪɚɢɧɵ� ± ����� ± ɋ� ��±���

��� Ɉɥɟɣɧɢɤ�Ƚ� ɋ���Ⱦɚɧɢɥɟɧɤɨ�ɇ� ȼ�� Ʉɨɬɤɨ�Ⱥ�ȼ�� Ȼɨɱɟɱɤɚ�Ⱥ� Ⱥ��Ɇɟɯɚɧɢɡɦɵ�ɪɟɤɪɢɫɬɚɥɥɢɡɚɰɢɢ�
ɤɚɪɛɢɞɚ� ɤɪɟɦɧɢɹ� ɩɪɢ� ɜɵɫɨɤɢɯ� ɞɚɜɥɟɧɢɹɯ� ɢ� ɬɟɦɩɟɪɚɬɭɪɚɯ ��� Ɏɢɡɢɤɚ� ɢ� ɬɟɯɧɢɤɚ� ɜɵɫɨɤɢɯ�
ɞɚɜɥɟɧɢɣ� ± ����� ± ���± ʋ �� ± ɋ� ��±���

��� Ⱥɥɸɦɨɧɿɬɪɢɞɧɿ�ɮɭɧɤɰɿɨɧɚɥɶɧɿ�ɦɚɬɟɪɿɚɥɢ ��ȱ��ɉ��Ɏɟɫɟɧɤɨ��Ɇ��Ɇ��ɉɪɨɤɨɩɿɜ��ȼ��ȱ��ɑɚɫɧɢɤ ɬɚ�ɿɧ�
± Ʉ���ȱȼɐ�ȺɅɄɈɇ� ����� ± ����ɫ�

��� Ⱥ�ɫ�� ������� ɋɋɋɊ�� ɆɄɂ� ɋ� ��� ȼ� ���� ����� ɋɩɨɫɨɛ� ɩɨɥɭɱɟɧɢɹ� ɤɨɦɩɚɤɬɧɨɝɨ� ɦɚɬɟɪɢɚɥɚ� ɢɡ�
ɧɢɬɪɢɞɚ� ɛɨɪɚ� �� ȼ� ɉ� Ⱥɥɟɤɫɟɟɜɫɤɢɣ�� Ⱥ� ȼ� Ȼɨɱɤɨ�� ɋ� ɋ� Ⱦɠɚɦɚɪɨɜ� ɢ� ɞɪ� ��� Ɉɬɤɪɵɬɢɹ�
ɂɡɨɛɪɟɬɟɧɢɹ� ± ����� ± ʋ����� ɋ�����

��� ɀɨɪɢɧ� ȼ� Ⱥ�� ɒɚɲɤɢɧ� Ⱦ� ɉ�� ȿɧɢɤɨɥɨɩɹɧ� ɇ� ɋ�� Ⱦɪɨɛɥɟɧɢɟ� ɤɪɢɫɬɚɥɥɨɜ� ɜ� ɩɪɨɰɟɫɫɟ�
ɩɥɚɫɬɢɱɟɫɤɨɝɨ�ɬɟɱɟɧɢɹ�ɩɪɢ�ɜɵɫɨɤɨɦ�ɞɚɜɥɟɧɢɢ �� ȾȺɇ�ɋɋɋɊ� ± ����� ± �����±ʋ �� ± ɋ� ���±����

��� ɋɦɢɪɧɨɜɚ�ɇ� Ⱥ�� Ʌɟɜɢɬ�ȼ� ɂ���ɉɢɥɸɝɢɧ�ȼ� ɂ��ɗɜɨɥɸɰɢɹ�ɫɬɪɭɤɬɭɪɢ�ȽɐɄ�ɦɨɧɨɤɪɢɫɬɚɥ�ɥɨɜ�
ɩɪɢ�ɛɨɥɶɲɢɯ�ɩɥɚɫɬɢɱɟɫɤɢɯ�ɞɟɮɨɪɦɚɰɢɹɯ ���Ɏɢɡɢɤɚ�ɦɟɬɚɥɥɨɜ�ɢ�ɦɟɬɚɥɥɨɜɟɞɟɧɢɟ� ± ����� ±
��� ± ɋ� ����±�����

��� Ʉɚɪɸɤ� Ƚ� Ƚ��� Ȼɨɱɤɨ� Ⱥ� ȼ��� Ɇɨɢɫɟɟɧɤɨ� Ɉ� ɂ��� ɋɢɞɨɪɟɧɤɨ� ȼ� Ʉ�� ȼɵɫɨɤɨɩɪɨɢɡɜɨɞɢɬɟɥɶɧɵɟ�
ɢɧɫɬɪɭɦɟɧɬɵ�ɢɡ�ɝɟɤɫɚɧɢɬɚ�Ɋ� ± Ʉ�� ɇɚɭɤ� ɞɭɦɤɚ������� ± ����ɫ�

��� Ʉɨɧɨɜɚɥɨɜ�Ʌ� Ʌ� Ɋɟɠɭɳɢɟ�ɫɜɨɣɫɬɜɚ�ɢ�ɨɛɥɚɫɬɢ�ɩɪɢɦɟɧɟɧɢɹ�ɧɨɜɨɝɨ�ɫɜɟɪɯɬɜɟɪɞɨɝɨ�ɦɚɬɟɪɢɚɥɚ�
ɧɚ� ɨɫɧɨɜɟ� ɧɢɬɪɢɞɚ� ɛɨɪɚ� ɞɥɹ� ɬɨɧɤɨɣ� ɥɟɡɜɢɣɧɨɣ� ɨɛɪɚɛɨɬɤɢ ��� Ⱥɜɬɨɪɟɮ�� ɞɢɫ�� ɤɚɧɞ� ɧɚɭɤ� ±
Ʉɢɟɜ������� ± ���ɫ�

��� ɋɜɟɪɯɬɜɟɪɞɵɟ� ɧɚɧɨɤɨɦɩɨɡɢɬɵ� ɧɚ� ɨɫɧɨɜɟ� ɤɭɛɨɧɢɬɚ� ɛɨɪɚ� ɞɥɹ� ɥɟɡɜɢɣɧɨɝɨ� ɢɧɫɬɭɦɟɧɬɨɜ
>ɗɥɟɤɬɪɨɧɧɵɣ�ɪɟɫɭɪɫ@�± KWWS���PLFURWHFKQLND�WLX�UX�D������VYHUKWYHUG\H�QDQRNRPSR]LW\�RVQRYH�KWPO�

��� Ⱦɟɮɨɪɦɚɰɢɨɧɧɨ�ɭɩɪɨɱɧɟɧɧɵɣ� ɤɨɦɩɨɡɢɬ� ɧɚ� ɨɫɧɨɜɟ� ɫ%1 ɞɥɹ� ɥɟɡɜɢɣɧɨɣ� ɨɛɪɚɛɨɬɤɢ�
ɧɢɤɟɥɟɜɵɯ� ɫɩɥɚɜɨɜ �� ɂ�� Ⱥ�� ɉɟɬɪɭɲɚ�� Ⱥ�� Ⱥ�� ɒɭɥɶɠɟɧɤɨ�� ɋ�� Ⱥ�� Ʉɥɢɦɟɧɤɨ� ɢ� ɞɪ�� ���
ɋɜɟɪɯɬɜɟɪɞɵɟ�ɦɚɬɟɪɢɚɥɵ� ± ����� ± ʋ �� ± ɋ� ��±���

��� 6XSHUKDUG�QDQRFRPSRVLWH�RI�GHQVH�SRO\PRSKV�RI�ERURQ�QLWULGH��QRQFDUERQ�PDWHULDO�QDV�UHDFKHG�
GLDPRQG�KDUGQHVV���1��'XEURYLQVUDMD��9��/��6ROR]KHQNR��1��0L\DMLPD�HW�DO�����$SSO��3K\V�/HWW��±
������± ����DUW���������

��� Ƚɪɭɛɵɣ� ɋ� ȼ��� Ʌɚɩɲɢɧ� ȼ� ȼ�� ɂɫɫɥɟɞɨɜɚɧɢɟ� ɪɟɠɭɳɢɯ� ɫɜɨɣɫɬɜ� ɪɟɡɰɨɜ� ɢɡ� ɧɢɬɪɢɞɚ� ɛɨɪɚ ���
ɗɥɟɤɬɪɨɧɧɨɟ� ɢɡɞɚɧɢɟ� ©ɇɚɭɤɚ� ɢ� ɨɛɪɚɡɨɜɚɧɢɟª�� ɂɡɞɚɬɟɥɶ� ɎȽȻɈɍ� ȼɉɈɊ� ©ɆȽɌɍ�
ɢɦ�ɇ�ɗ�Ȼɚɭɦɚɧɚª� ± ����� ± ʋ���

��� Ɍɜɟɪɞɨɫɬɶ� ɢ� ɬɪɟɳɢɧɨɫɬɨɣɤɨɫɬɶ� ɜɵɫɨɤɨɞɢɫɩɟɪɫɧɨɝɨ� ɩɨɥɢɤɪɢɫɬɚɥɥɢɱɟɫɤɨɝɨ� ɚɥɦɚɡɚ �� Ɉ�� ȼ��
Ȼɚɤɭɧ��Ɉ� ɇ��Ƚɪɢɝɨɪɶɟɜ��ȼ��Ɇ��Ɇɟɥɶɧɢɤ�ɢ�ɞɪ����Ɏɢɡɢɤɚ�ɪɚɡɪɭɲɟɧɢɹ� ± Ʉɢɟɜ��ɂɉɆ�Ⱥɇ�ɍɋɋɊ�
����� ± ɋ� ���±����



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

���

��� Ȼɨɱɟɱɤɚ�Ⱥ��Ⱥ�� ɇɚɡɚɪɱɭɤ�ɋ�ɇ��Ɉɥɟɣɧɢɤ�Ƚ�ɋ��Ʉ�ɩɪɨɛɥɟɦɟ�ɩɨɥɭɱɟɧɢɹ�ɫɚɦɨɫɜɹɡɚɧɧɨɝɨ�ɚɥɦɚɡɚ���
ɋɜɟɪɯɬɜɟɪɞɵɟ�ɦɚɬɟɪɢɚɥɵ��������ʋ���ɋ�������

��� Ȼɨɱɟɱɤɚ�Ⱥ� Ⱥ��ɇɚɭɤɨɜɿ�ɨɫɧɨɜɢ�ɫɩɿɤɚɧɧɹ�ɤɨɦɩɨɡɢɬɿɜ�ɧɚ�ɨɫɧɨɜɿ�ɚɥɦɚɡɭ�ɩɪɢ�ɜɢɫɨɤɨɦɭ�ɬɢɫɤɭ ���
Ⱥɜɬɨɪɟɮɟɪɚɬ�ɞɢɫ«�ɞ�ɪɚ�ɬɟɯɧ� ɧɚɭɤ� ± Ʉ�� ȱɇɆ�ɇȺɇ ɍɤɪɚʀɧɢ� ����� ± ���ɫ�

��� ɋɩɟɤɚɧɢɟ�ɚɥɦɚɡɧɨɝɨ�ɧɚɧɨɩɨɪɨɲɤɚ�ɫɬɚɬɢɱɟɫɤɨɝɨ�ɫɢɧɬɟɡɚ�ɢ�ɫɜɨɣɫɬɜɚ�ɩɨɥɢɤɪɢɫɬɚɥɥɨɜ�ɧɚ�ɟɝɨ�
ɨɫɧɨɜɟ ��Ⱥ��Ⱥ��ɒɭɥɶɠɟɧɤɨ��Ⱥ��Ⱥ��Ȼɨɱɟɱɤɚ��Ƚ��ɋ��Ɉɥɟɣɧɢɤ�ɢ�ɞɪ�����ɋɜɟɪɯɬɜɟɪɞɵɟ�ɦɚɬɟɪɢɚɥɵ� ±
����� ± ʋ �� ± ɋ� ��±���

��� 6DPL\D +�� DQG ,ULIXQH 7�� ,GHQWDWLRQ KDUGQHVV RI VXSHU�KDUG QDQR�SRO\FU\VWDOOLQH GLDPRQG
V\QWKHVL]HG E\ GLUHFW FRQYHUVLRQ VLQWHULQJ ���'LDPRQG DQG 5HODWHG 0DWHULDOV� ± ����� ± ����± 1
��� ± 3������±�����

��� ȼɡɚɢɦɨɫɜɹɡɶ�ɫɬɪɭɤɬɭɪɵ�ɢ�ɫɜɨɣɫɬɜ�ɞɥɹ�ɧɨɜɵɯ�ɦɟɬɚɫɬɚɛɢɥɶɧɵɯ�ɭɝɥɟɪɨɞɧɵɯ�ɮɚɡ��ɩɨɥɭɱɟɧɧɵɯ�
ɩɪɢ�ɜɵɫɨɤɢɯ�ɞɚɜɥɟɧɢɹɯ�ɢɡ�ɮɭɥɥɟɪɢɬɚ�ɋ����ɢ�ɤɚɪɛɢɧɚ� ��ȼ��ȼ��Ȼɪɚɠɤɢɧ��Ⱥ��Ƚ��Ʌɹɩɢɧ��ɋ��ȼ��
ɉɨɩɨɜɚ�ɢ�ɞɪ�����ɉɢɫɶɦɚ�ɜ�ɀɗɌɎ� ± ����� ± ����± ʋ ��� ± ɋ�����±����

��� ɒɭɥɶɠɟɧɤɨ� Ⱥ� Ⱥ�� Ƚɚɪɝɢɧ� ȼ� Ƚ��� Ȼɨɱɟɱɤɚ� Ⱥ� Ⱥ� Ⱥɥɦɚɡɵɣ� ɤɨɥɦɩɨɡɢɰɢɨɧɧɵɣ� ɬɟɪɦɨɫɬɨɣɤɢɣ�
ɦɚɬɟɪɢɚɥ��ȺɄɌɆ��ɢ�ɨɛɥɚɫɬɢ�ɟɝɨ�ɩɪɢɦɟɧɟɧɢɹ �� ȱɧɫɬɪɭɦɟɧɬɚɥɶɧɢɣ�ɫɜɿɬ� ± ����� ±ʋ �� ± ɋ� �±��

��� ɋɩɟɤɚɧɢɟ� ɢ� ɦɟɯɚɧɢɱɟɫɤɢɟ� ɫɜɨɣɫɬɜɚ� ɢ� ɦɢɤɪɨɫɬɪɭɤɬɭɪɚ� ɤɨɦɩɨɡɢɰɢɨɧɧɨɝɨ� ɦɚɬɟɪɢɚɥɚ� ɧɚ�
ɨɫɧɨɜɟ�ɧɚɧɨɚɥɦɚɡɚ�ɞɢɧɚɦɢɱɟɫɤɨɝɨ�ɫɢɧɬɟɡɚ ��ȿ��Ⱥ��ȿɤɢɦɨɜ��ɋ��Ƚɢɟɪɥɨɬɤɚ��ȿ��Ʌ��Ƚɪɨɦɧɢɰɤɚɹ�ɢ�
ɞɪ�����ɂɡɜɟɫɬɢɹ�ɊȺɇ� ɇɟɨɪɝɚɧɢɱɟɫɤɢɟ�ɦɚɬɟɪɢɚɥɵ� ± ����� ± ����± ʋ���� ± ɋ������±�����

��� ɋɩɟɤɚɧɢɟ� ɧɚɧɨɚɥɦɚɡɚ� ɜ� ɭɫɥɨɜɢɹɯ� ɢɧɮɢɥɶɬɪɚɰɢɢ� ɤɨɛɚɥɶɬɨɦ� ɩɪɢ� ɜɵɫɨɤɢɯ� ɞɚɜɥɟɧɢɹɯ� ɢ�
ɬɟɦɩɟɪɚɬɭɪɚɯ ��ȿ��Ⱥ��ȿɤɢɦɨɜ��Ⱥ��ȼ��Ɂɨɬɟɟɜ��ɇ��Ɏ��Ȼɨɪɨɜɢɤɨɜ�ɢ�ɞɪ�� ���ɗɥɟɤɬɪɨɧɧɵɣ�ɧɚɭɱɧɵɣ�
ɠɭɪɧɚɥ� ©ɂɫɫɥɟɞɨɜɚɧɨ� ɜ� Ɋɨɫɫɢɢª� >ɗɥɟɤɬɪɨɧɧɵɣ� ɪɟɫɭɪɫ@� ± KWWS���]KXUQDO
DSRH�UHODUQ�UX�DUWLFOHV����������SGI�

��� ɋɨɤɨɥɨɜ� Ⱥ� ɇ��� ɒɭɥɶɠɟɧɤɨ� Ⱥ� Ⱥ�� Ƚɚɪɝɢɧ� ȼ� Ƚ� ɋɜɟɪɯɬɜɟɪɞɵɣ� ɧɚɧɨɚɥɦɚɡɧɵɣ� ɤɨɦɩɨɡɢɬ�
ɢɧɫɬɪɭɦɟɧɬɚɥɶɧɨɝɨ�ɧɚɡɧɚɱɟɧɢɹ �� Ɋɨɫɫɢɣɫɤɢɣ�ɯɢɦɢɱɟɫɤɢɣ�ɠɭɪɧɚɥ� ± ����� ± ����± ʋ �� ± ɋ�
��±���

��� ɇɨɜɵɣ� ɝɢɛɪɢɞɧɵɣ� ɭɥɶɬɪɚɬɜɟɪɞɵɣ� ɦɚɬɟɪɢɚɥ �� Ⱥ�� Ⱥ�� ɒɭɥɶɠɟɧɤɨ�� ȿ�� ȿ�� Ⱥɲɤɢɧɚɡɢ��
Ⱥ� ɇ� ɋɨɤɨɥɨɜ�ɢ�ɞɪ�����ɋɜɟɪɯɬɜɟɪɞɵɟ�ɦɚɬɟɪɢɚɥɵ� ± ����� ± ʋ �� � ɋ� �±���

��� Ɉɥɟɣɧɢɤ� Ƚ� ɋ��� ɉɟɬɪɭɲɚ�ɂ� Ⱥ��� Ʌɟɠɧɟɧɤɨ�ɘ� ɂ��� Ⱦɚɧɢɥɟɧɤɨ�ɇ� ȼ�� ȼɵɫɨɤɨɬɟɦɩɟɪɚɬɭɪɧɚɹ�
ɪɟɤɪɢɫɬɚɥɥɢɡɚɰɢɹ�ɫɮɚɥɟɪɢɬɧɨɝɨ�ɧɢɬɪɢɞɚ�ɛɨɪɚ����ɋɜɟɪɯɬɜɟɪɞɵɟ�ɦɚɬɟɪɢɚɥɵ��± ������� ʋ����±
ɋ� ��±���

��� $EUXSW LUUHYHUVLEOH WUDQVIRUPDWLRQ RI URPERKHGUDO %1 WR D GHQVH IRUP LQ XQLD[LDO FRPSUHVVLRQ RI
&9' PDWHULDOV ��1��9��1RYLNRY�� ,��$�� 3HWUXVKD��/��.��6KZHGRY HW DO�� ���'LDPRQG DQG 5HODWHG
PDWHULDOV� ± ����� ± ���± 1 �� ± 3�����±����

��� ɉɟɫɢɧ� ȼ�� Ⱥ��� Ɍɤɚɱɟɧɤɨ�ɇ�� ɇ��� Ɏɟɥɶɞɝɭɧ� Ʌ�� ɂ�� ȼɥɢɹɧɢɟ� ɜɢɞɚ� ɧɚɩɪɹɠɟɧɧɨɝɨ� ɫɨɫɬɨɹɧɢɹ� ɧɚ�
ɩɪɟɜɪɚɳɟɧɢɟ�%1ɜo ɫ%1����ɉɢɫɶɦɚ�ɜ�ɠɭɪɧɚɥ�ɬɟɯɧɢɱɟɫɤɨɣ�ɮɢɡɢɤɢ��± ������± ���± ʋ�����± ɋ��
���±����

��� Ȼɪɚɞɬ� Ɋ� ɋ�� Ⱦɨɫɬɢɠɟɧɢɹ� ɜ� ɨɛɥɚɫɬɢ� ɞɟɮɨɪɦɢɪɨɜɚɧɢɹ� ɤɟɪɚɦɢɤɢ ��� Ⱦɨɫɬɢɠɟɧɢɹ� ɜ� ɨɛɥɚɫɬɢ�
ɨɛɪɚɛɨɬɤɢ�ɦɟɬɚɥɥɨɜ�ɞɚɜɥɟɧɢɟɦ� ± Ɇ�� Ɇɟɬɚɥɥɭɪɝɢɹ� ����� ± ɋ����±���

��� +XEOH�3�� +DQQLN�5�+�-��3ODVWLF�GHIRUPDWLRQ�RI�GLDPDQG�RI�URRP�WHPSHUDWXUH ���1DWXUH� ± �����± 1
����� ± 3� ��±���

��� (YDQV�7�� :LOG�5� .�� 3ODVWLF� EHQGLQJ� RI� GLDPRQG� SODWHV ��� 3KLO�0DJ��±����� ± ����± 1 ���� ±
3����±�����

��� Ɉɥɟɣɧɢɤ�Ƚ� ɋ���əɪɨɲ�ȼ� ȼ���Ⱦɚɧɢɥɟɧɤɨ�ɇ� ȼ���Ȼɚɥɚɧ�Ɍ�Ɋ��ȼɥɢɹɧɢɟ�ɭɞɚɪɧɨɣ�ɩɪɟɞɨɛɪɚɛɨɬɤɢ�
ɢɫɯɨɞɧɨɝɨ� ɩɨɪɨɲɤɚ� ɚɥɦɚɡɚ� ɧɚ� ɮɨɪɦɢɪɨɜɚɧɢɟ� ɦɢɤɪɨɫɬɪɭɤɬɭɪɵ� ɩɨɥɢɤɪɢɫɬɚɥɥɢɱɟɫɤɨɝɨ�
ɦɚɬɟɪɢɚɥɚ�ɧɚ�ɟɝɨ�ɨɫɧɨɜɟ ���ɋɜɟɪɯɬɜɟɪɞɵɟ�ɦɚɬɟɪɢɚɥɵ� ± ����� ± ʋ��� ± ɋ����±���

��� Ɉɥɟɣɧɢɤ� Ƚ�ɋ� Ʉ� ɩɪɨɛɥɟɦɟ� ɩɪɨɟɤɬɢɪɨɜɚɧɢɹ� ɦɢɤɪɨɫɬɪɭɤɬɭɪɵ� ɤɟɪɚɦɢɱɟɫɤɢɯ� ɦɚɬɟɪɢɚɥɨɜ ��
ɉɨɪɨɲɤɨɜɚɹ�ɦɟɬɚɥɭɪɝɢɹ� ± ����� ± ʋ �������± ɋ����±����

��� ȼɥɢɹɧɢɟ� ɩɪɟɞɨɛɪɚɛɨɬɤɢ� ɢɫɯɨɞɧɨɝɨ� ɩɨɪɨɲɤɚ� ɚɥɦɚɡɚ� ɜ� ɫɪɟɞɟ� ɜɨɞɨɪɨɞɚ� ɧɚ� ɬɜɟɪɞɨɫɬɶ�
ɩɨɥɢɤɪɢɫɬɚɥɥɨɜ� ɧɚ� ɟɝɨ� ɨɫɧɨɜɟ� �� Ƚ�� ɋ�� Ɉɥɟɣɧɢɤ�� ȼ�� Ɏ�� Ƚɨɪɛɚɧɶ�� Ⱥ�� ȼ�� Ʉɨɬɤɨ� ɢ� ɞɪ�� ���
ɗɥɟɤɬɪɨɧɧɚɹ�ɦɢɤɪɨɫɤɨɩɢɹ�ɢ�ɩɪɨɱɧɨɫɬɶ� ± ����� ± ȼɵɩ���� ± ɋ� ���±����

ɉɨɫɬɭɩɢɥɚ���������


