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ȼ� Ƚ� ɉɨɥɬɨɪɚɰɤɢɣ� ɤɚɧɞ� ɬɟɯɧ� ɧɚɭɤ��� Ⱥ� Ⱥ� Ȼɨɱɟɱɤɚ� ɞ�ɪ ɬɟɯɧ� ɧɚɭɤ���
Ɉ� ȼ� Ʌɟɳɟɧɤɨ�� ȼ� ɂ� Ʌɚɜɪɢɧɟɧɤɨ� ɞ�ɪ ɬɟɯɧ� ɧɚɭɤ���

Ɋ� ȼɚɣɲɧɨɪɚɫ� ɞ�ɪ ɮ��ɦ� ɧɚɭɤ�

�ɂɧɫɬɢɬɭɬ�ɫɜɟɪɯɬɜɟɪɞɵɯ�ɦɚɬɟɪɢɚɥɨɜ��ɢɦ� ȼ� ɇ� Ȼɚɤɭɥɹ ɇȺɇ ɍɤɪɚɢɧɵ�
������ Ʉɢɟɜ� ɭɥ� Ⱥɜɬɨɡɚɜɨɞɫɤɚɹ� �� H�PDLO��YJ�SROWRUDWVN\#JPDLO�FRP� ROHVK#LVP�NLHY�XD
�/LWKXDQLDQ�8QLYHUVLW\�RI (GXFDWLRQDO�6FLHQFHV�/LWKXDQLD��/7�������9LOQLXV��6WXGHQWX VW�� ���

H�PDLO��YDLVQRUDVU#\DKRR�FRP

ɋɊȺȼɇɂɌȿɅɖɇɕȿ�ɂɋɋɅȿȾɈȼȺɇɂə�ɎɂɁɂɄɈ�ɏɂɆɂɑȿɋɄɂɏ
ɂ ɌȿɏɇɈɅɈȽɂɑȿɋɄɂɏ�ɋȼɈɃɋɌȼ�ɍȽɅȿɊɈȾɇɕɏ�ɇȺɇɈɌɊɍȻɈɄ

ɂ ɍȽɅȿɊɈȾɇɕɏ�ɇɂɌȿȼɂȾɇɕɏ�ɄɊɂɋɌȺɅɅɈȼ

ɂɫɫɥɟɞɨɜɚɧɵ�ɮɢɡɢɤɨ�ɯɢɦɢɱɟɫɤɢɟ� ɢ ɬɟɯɧɨɥɨɝɢɱɟɫɤɢɟ� ɫɜɨɣɫɬɜɚ� ɭɝɥɟɪɨɞɧɵɯ� ɧɚɧɨɬɪɭɛɨɤ �ɍɇɌ��
ɢ� ɭɝɥɟɪɨɞɧɵɯ� ɧɢɬɟɜɢɞɧɵɯ� ɤɪɢɫɬɚɥɥɨɜ �ɍɇɄ��� Ɉɩɪɟɞɟɥɟɧɵ� ɫɥɟɞɭɸɳɢɟ� ɯɚɪɚɤɬɟɪɢɫɬɢɤɢ��
ɧɚɫɵɩɧɚɹ ɩɥɨɬɧɨɫɬɶ�� ɧɚɫɵɩɧɨɣ ɨɛɴɺɦ�� ɨɬɧɨɫɢɬɟɥɶɧɚɹ ɩɥɨɬɧɨɫɬɶ�� ɨɬɧɨɫɢɬɟɥɶɧɵɣ ɨɛɴɺɦ��
ɩɨɪɢɫɬɨɫɬɶ�� ɭɞɟɥɶɧɚɹ ɩɨɜɟɪɯɧɨɫɬɶ�� ɫɵɩɭɱɟɫɬɶ�� ɭɝɨɥ ɨɬɤɨɫɚ�� ɚɞɫɨɪɛɰɢɨɧɧɚɹ ɫɩɨɫɨɛɧɨɫɬɶ��
ɉɪɢɜɟɞɟɧɵ�ɪɟɡɭɥɶɬɚɬɵ�ɢɫɩɵɬɚɧɢɣ�ɲɥɢɮɨɜɚɥɶɧɨɝɨ�ɢɧɫɬɪɭɦɟɧɬɚ�ɢɡ ɦɚɬɟɪɢɚɥɨɜ�ɫ ɍɇɌ�ɢ�ɍɇɄ��

Ʉɥɸɱɟɜɵɟ� ɫɥɨɜɚ�� ɭɝɥɟɪɨɞɧɵɟ ɧɚɧɨɬɪɭɛɤɢ�� ɭɝɥɟɪɨɞɧɵɟ ɧɢɬɟɜɢɞɧɵɟ� ɤɪɢɫɬɚɥɥɵ�� ɮɢɡɢɤɨ�
ɯɢɦɢɱɟɫɤɢɟ ɫɜɨɣɫɬɜɚ�� ɬɟɯɧɨɥɨɝɢɱɟɫɤɢɟ ɫɜɨɣɫɬɜɚ� ɞɢɫɩɟɪɫɧɵɯ� ɦɚɬɟɪɢɚɥɨɜ�� ɧɚɫɵɩɧɚɹ ɩɥɨɬɧɨɫɬɶ��
ɧɚɫɵɩɧɨɣ ɨɛɴɺɦ��ɫɵɩɭɱɟɫɬɶ��ɩɨɪɢɫɬɨɫɬɶ��ɭɞɟɥɶɧɚɹ ɩɨɜɟɪɯɧɨɫɬɶ��ɚɞɫɨɪɛɰɢɨɧɧɚɹ ɫɩɨɫɨɛɧɨɫɬɶ��

ȼɜɟɞɟɧɢɟ�
Ɋɚɡɜɢɬɢɟ� ɫɨɜɪɟɦɟɧɧɵɯ� ɬɟɯɧɨɥɨɝɢɣ�� ɫɜɹɡɚɧɧɵɯ� ɫ ɩɨɥɭɱɟɧɢɟɦ� ɢ� ɢɫɩɨɥɶɡɨɜɚɧɢɟɦ�

ɭɝɥɟɪɨɞɧɵɯ�ɧɚɧɨɦɚɬɟɪɢɚɥɨɜ��ɩɪɢɜɨɞɢɬ�ɤ�ɤɚɪɞɢɧɚɥɶɧɵɦ�ɢɡɦɟɧɟɧɢɹɦ�ɜɨ ɦɧɨɝɢɯ�ɧɚɩɪɚɜɥɟɧɢɹɯ�
ɧɚɭɤɢ� ɢ� ɬɟɯɧɢɤɢ�� ɨɫɨɛɟɧɧɨ� ɦɚɬɟɪɢɚɥɨɜɟɞɟɧɢɹ�� ɧɚɩɪɢɦɟɪ�� ɤ ɫɨɡɞɚɧɢɸ� ɤɚɤ� ɤɨɦɩɨɡɢɰɢɨɧɧɵɯ�



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

���

ɩɨɪɨɲɤɨɜɵɯ� ɦɚɬɟɪɢɚɥɨɜ� ɢɧɫɬɪɭɦɟɧɬɚɥɶɧɨɝɨ� ɧɚɡɧɚɱɟɧɢɹ >�±�@�� ɬɚɤ� ɢ� ɨɛɴɺɦɧɵɯ
ɜɵɫɨɤɨɩɨɪɢɫɬɵɯ�ɫɬɪɭɤɬɭɪ�ɞɥɹ ɧɚɤɨɩɥɟɧɢɹ�ɜɨɞɨɪɨɞɚ�>�±�@��

ɋɜɟɪɯɦɚɥɵɟ� ɪɚɡɦɟɪɵ�� ɧɟɨɛɵɱɧɚɹ� ɫɬɪɭɤɬɭɪɚ� ɢ�� ɤɚɤ� ɫɥɟɞɫɬɜɢɟ�� ɭɧɢɤɚɥɶɧɵɟ� ɮɢɡɢɤɨ�
ɦɟɯɚɧɢɱɟɫɤɢɟ�� ɯɢɦɢɱɟɫɤɢɟ� ɢ� ɷɥɟɤɬɪɨɧɧɵɟ� ɫɜɨɣɫɬɜɚ� ɭɝɥɟɪɨɞɧɵɯ� ɧɚɧɨɬɪɭɛɨɤ� �ɍɇɌ�� ɢ�
ɭɝɥɟɪɨɞɧɵɯ� ɧɢɬɟɜɢɞɧɵɯ� ɤɪɢɫɬɚɥɥɨɜ� �ɍɇɄ�� ɨɬɤɪɵɜɚɸɬ� ɩɟɪɟɞ� ɧɢɦɢ� ɲɢɪɨɤɢɟ� ɜɨɡɦɨɠɧɨɫɬɢ�
ɜɧɟɞɪɟɧɢɹ�ɜ ɪɟɚɥɶɧɨɟ�ɩɪɨɢɡɜɨɞɫɬɜɨ��

ɍɝɥɟɪɨɞɧɵɟ� ɧɚɧɨɬɪɭɛɤɢ�� ɤɚɤ� ɢ� ɧɢɬɟɜɢɞɧɵɟ� ɤɪɢɫɬɚɥɥɵ�� ɹɜɥɹɸɬɫɹ� ɦɚɬɟɪɢɚɥɨɦ�
ɫ ɪɟɤɨɪɞɧɨ�ɜɵɫɨɤɢɦɢ�ɡɧɚɱɟɧɢɹɦɢ�ɦɨɞɭɥɹ�ɘɧɝɚ� �§ � Ɍɉɚ���ɱɬɨ�ɨɛɭɫɥɨɜɥɟɧɨ� ɫɨɜɟɪɲɟɧɫɬɜɨɦ�
ɫɬɪɭɤɬɭɪɵ� ɢ ɫɢɥɶɧɨɣ� ɯɢɦɢɱɟɫɤɨɣ� ɫɜɹɡɶɸ� ɦɟɠɞɭ� ɚɬɨɦɚɦɢ� ɭɝɥɟɪɨɞɚ�� ɫɨɫɬɚɜɥɹɸɳɢɦɢ�
ɧɚɧɨɬɪɭɛɤɭ� ɢɥɢ� ɧɚɧɨɤɪɢɫɬɚɥɥ�� ȼɵɫɨɤɢɟ� ɩɪɨɱɧɨɫɬɧɵɟ� ɫɜɨɣɫɬɜɚ� ɍɇɌ�ɍɇɄ� ɩɪɟɞɫɬɚɜɥɹɸɬ�
ɡɧɚɱɢɬɟɥɶɧɵɣ�ɢɧɬɟɪɟɫ�ɫ ɬɨɱɤɢ�ɡɪɟɧɢɹ�ɧɨɜɵɯ�ɦɚɬɟɪɢɚɥɨɜ�ɢ�ɨɛɴɟɤɬɨɜ��ɨɛɥɚɞɚɸɳɢɯ�ɜɵɫɨɤɢɦɢ�
ɦɟɯɚɧɢɱɟɫɤɢɦɢ� ɫɜɨɣɫɬɜɚɦɢ�� ɋɭɳɟɫɬɜɭɸɬ� ɬɟɯɧɨɥɨɝɢɢ� ɩɨɥɭɱɟɧɢɹ� ɫɜɟɪɯɩɪɨɱɧɵɯ� ɜɨɥɨɤɨɧ��
ɩɪɹɠɢ� ɢ� ɬɤɚɧɟɣ� ɢɡ ɭɝɥɟɪɨɞɧɵɯ� ɧɚɧɨɬɪɭɛɨɤ�� ɧɚɧɨɤɪɢɫɬɚɥɥɨɜ� ɢ� ɧɚɧɨɜɨɥɨɤɨɧ �ɍɇȼ��� Ɍɚɤɢɟ�
ɢɡɞɟɥɢɹ� ɩɨ ɫɜɨɢɦ� ɦɟɯɚɧɢɱɟɫɤɢɦ� ɯɚɪɚɤɬɟɪɢɫɬɢɤɚɦ� ɧɚɯɨɞɹɬɫɹ� ɜɧɟ� ɤɨɧɤɭɪɟɧɰɢɢ� ɫɪɟɞɢ
ɩɨɞɨɛɧɵɯ�ɦɚɬɟɪɢɚɥɨɜ�>�� �@��

ȼ ɧɚɫɬɨɹɳɟɟ� ɜɪɟɦɹ� ɭɫɢɥɢɹ� ɦɧɨɝɢɯ� ɢɫɫɥɟɞɨɜɚɬɟɥɟɣ� ɧɚɩɪɚɜɥɟɧɵ� ɧɚ ɩɨɥɭɱɟɧɢɟ�
ɫɜɟɪɯɬɜɟɪɞɵɯ� ɤɨɦɩɨɡɢɬɧɵɯ� ɦɚɬɟɪɢɚɥɨɜ�� ɜ ɫɨɫɬɚɜ� ɤɨɬɨɪɵɯ� ɜɜɟɞɟɧɵ� ɍɇɌ�ɍɇɄ�� ɉɪɢ� ɷɬɨɦ�
ɩɪɨɛɥɟɦɨɣ� ɹɜɥɹɟɬɫɹ� ɫɨɡɞɚɧɢɟ� ɫɨɩɪɹɠɟɧɢɹ� ɩɨɜɟɪɯɧɨɫɬɢ� ɨɫɧɨɜɧɨɝɨ� ɦɚɬɟɪɢɚɥɚ� ɢ� ɍɇɌ�ɍɇɄ�
ɬɚɤ��ɱɬɨɛɵ�ɧɚ ɫɬɵɤɟ�ɪɚɡɞɟɥɚ�ɫɨɡɞɚɜɚɥɚɫɶ�ɯɢɦɢɱɟɫɤɚɹ ɫɜɹɡɶ�ɦɟɠɞɭ�ɫɨɩɪɹɝɚɟɦɵɦɢ ɚɬɨɦɚɦɢ >�@��
Ɍɚɤɢɟ�ɦɚɬɟɪɢɚɥɵ��ɫɨɱɟɬɚɸɳɢɟ�ɬɜɟɪɞɨɫɬɶ�ɚɥɦɚɡɚ�ɢ�ɤɭɛɢɱɟɫɤɨɝɨ�ɧɢɬɪɢɞɚ�ɛɨɪɚ��F%1��ɫ ɯɨɪɨɲɟɣ�
ɷɥɟɤɬɪɨɩɪɨɜɨɞɧɨɫɬɶɸ�� ɜɵɫɨɤɨɣ� ɩɪɨɱɧɨɫɬɶɸ� ɢ� ɭɩɪɭɝɨɫɬɶɸ� ɍɇɌ�ɍɇɄ�� ɹɜɥɹɸɬɫɹ�
ɭɧɢɤɚɥɶɧɵɦɢ� ɞɥɹ ɪɟɲɟɧɢɹ� ɦɧɨɝɢɯ� ɩɪɨɛɥɟɦ� ɦɚɬɟɪɢɚɥɨɜɟɞɟɧɢɹ�� ɜ ɱɚɫɬɧɨɫɬɢ�
ɢɧɫɬɪɭɦɟɧɬɚɥɶɧɨɝɨ�>�� ��@��

ɍɇɌ�ɍɇɄ� ɢ� ɍɇȼ� ɹɜɥɹɸɬɫɹ� ɧɟɨɛɵɱɚɣɧɨ� ɩɪɨɱɧɵɦɢ� ɫɬɪɭɤɬɭɪɚɦɢ��Ɇɨɞɭɥɶ� ɭɩɪɭɝɨɫɬɢ�
ɛɟɡɞɟɮɟɤɬɧɵɯ� ɍɇɌ� ɧɚ ɩɨɪɹɞɨɤ� ɩɪɟɜɵɲɚɟɬ� ɦɨɞɭɥɶ� ɭɩɪɭɝɨɫɬɢ� ɜɵɫɨɤɨɥɟɝɢɪɨɜɚɧɧɵɯ� ɫɬɚɥɟɣ��
Ⱦɥɹ� ɍɇȼ� ɜɵɫɨɤɢɟ� ɡɧɚɱɟɧɢɹ� ɦɨɞɭɥɹ� ɭɩɪɭɝɨɫɬɢ� ɧɚɛɥɸɞɚɸɬɫɹ� ɜ� ɬɨɦ� ɫɥɭɱɚɟ�� ɤɨɝɞɚ�
ɝɟɤɫɚɝɨɧɚɥɶɧɚɹ�ɫɟɬɤɚ�ɝɪɚɮɢɬɚ�ɧɚɩɪɚɜɥɟɧɚ�ɜɞɨɥɶ�ɩɪɨɞɨɥɶɧɨɣ�ɨɫɢ�ɧɚɧɨɜɨɥɨɤɧɚ��ɂɡɜɟɫɬɧɨ��ɱɬɨ�
ɭɩɪɭɝɚɹ� ɞɟɮɨɪɦɚɰɢɹ� ɦɚɤɪɨɫɤɨɩɢɱɟɫɤɢɯ� ɬɜɟɪɞɵɯ� ɬɟɥ� ɧɟ ɩɪɟɜɵɲɚɟɬ� ����«��� ��� ɍɩɪɭɝɚɹ�
ɞɟɮɨɪɦɚɰɢɹ�ɍɇɌ�ɞɨɫɬɢɝɚɟɬ���±�� ���ɇɟɨɛɵɱɚɣɧɨ�ɜɵɫɨɤɢɟ�ɦɟɯɚɧɢɱɟɫɤɢɟ�ɫɜɨɣɫɬɜɚ�ɩɨɡɜɨɥɹɸɬ�
ɫɨɡɞɚɜɚɬɶ� ɤɨɦɩɨɡɢɰɢɨɧɧɵɟ� ɦɚɬɟɪɢɚɥɵ� ɧɚ ɨɫɧɨɜɟ� ɫɜɟɪɯɬɜɟɪɞɵɯ� ɦɚɬɟɪɢɚɥɨɜ� �ɚɥɦɚɡ��
ɤɭɛɢɱɟɫɤɢɣ ɧɢɬɪɢɞ ɛɨɪɚ��� Ɍɚɤ�� ɧɚɩɪɢɦɟɪ�� ɜɜɟɞɟɧɢɟ� ɍɇɌ�ɍɇɄ� ɜ ɤɨɦɩɨɡɢɬ� ɩɪɢɜɨɞɢɬ�
ɤ ɩɨɜɵɲɟɧɢɸ�ɪɚɫɫɟɹɧɢɹ�ɬɟɩɥɨɜɨɣ�ɷɧɟɪɝɢɢ�ɩɪɢ ɰɢɤɥɢɱɟɫɤɢɯ�ɩɟɪɟɦɟɧɧɵɯ�ɧɚɝɪɭɡɤɚɯ��

ɍɇɌ�ɍɇɄ�ɦɨɝɭɬ�ɬɚɤɠɟ�ɢɫɩɨɥɶɡɨɜɚɬɶɫɹ�ɞɥɹ ɭɩɪɨɱɧɟɧɢɹ�ɦɟɬɚɥɥɨɜ��ɫɩɥɚɜɨɜ�ɢ�ɭɫɢɥɟɧɢɹ�
ɠɚɪɨɩɪɨɱɧɨɫɬɢ� ɦɟɬɚɥɥɨɜ�� ɢɦɟɸɳɢɯ� ɯɨɪɨɲɭɸ� ɬɟɩɥɨɩɪɨɜɨɞɧɨɫɬɶ� �&X� 1L��� ɍɇɌ�ɍɇɄ
ɜɵɞɟɪɠɢɜɚɸɬ� ɜɨɡɞɟɣɫɬɜɢɟ� ɜɵɫɨɤɢɯ� ɬɟɦɩɟɪɚɬɭɪ� �ɞɨ ���� Ʉ��� ɱɬɨ� ɞɟɥɚɟɬ� ɢɯ� ɜɟɫɶɦɚ�
ɩɟɪɫɩɟɤɬɢɜɧɵɦɢ� ɦɚɬɟɪɢɚɥɚɦɢ�ɤɨɦɩɨɧɟɧɬɚɦɢ� ɞɥɹ ɫɨɡɞɚɧɢɹ� ɠɚɪɨɩɪɨɱɧɵɯ� ɤɨɦɩɨɡɢɬɨɜ� ɢ�
ɦɟɬɚɥɥɢɱɟɫɤɢɯ�ɫɜɹɡɨɤ�ɲɥɢɮɨɜɚɥɶɧɨɝɨ�ɢɧɫɬɪɭɦɟɧɬɚ�>�� ��±��@��

ɐɟɥɶ� ɞɚɧɧɨɣ� ɪɚɛɨɬɵ� ± ɢɫɫɥɟɞɨɜɚɧɢɟ�ɮɢɡɢɤɨ�ɯɢɦɢɱɟɫɤɢɯ� ɢ ɬɟɯɧɨɥɨɝɢɱɟɫɤɢɯ� ɫɜɨɣɫɬɜ�
ɭɝɥɟɪɨɞɧɵɯ� ɧɚɧɨɬɪɭɛɨɤ� ɢ ɭɝɥɟɪɨɞɧɵɯ� ɧɢɬɟɜɢɞɧɵɯ� ɤɪɢɫɬɚɥɥɨɜ� ɞɥɹ� ɢɯ� ɩɪɢɦɟɧɟɧɢɹ� ɜ�
ɢɧɫɬɪɭɦɟɧɬɚɥɶɧɨɦ� ɦɚɬɟɪɢɚɥɨɜɟɞɟɧɢɢ� ɢ� ɜ ɬɟɯɧɨɥɨɝɢɱɟɫɤɢɯ� ɩɪɨɰɟɫɫɚɯ� ɚɤɤɭɦɭɥɢɪɨɜɚɧɢɹ�
ɜɨɞɨɪɨɞɚ��

Ɇɚɬɟɪɢɚɥɵ��ɨɛɨɪɭɞɨɜɚɧɢɟ��ɦɟɬɨɞɵ�ɢɫɫɥɟɞɨɜɚɧɢɹ
Ȼɵɥɢ�ɨɩɪɟɞɟɥɟɧɵ ɫɥɟɞɭɸɳɢɟ�ɬɟɯɧɨɥɨɝɢɱɟɫɤɢɟ�ɢ�ɮɢɡɢɤɨ�ɯɢɦɢɱɟɫɤɢɟ�ɯɚɪɚɤɬɟɪɢɫɬɢɤɢ�

ɭɝɥɟɪɨɞɧɵɯ� ɧɚɧɨɬɪɭɛɨɤ� �ɍɇɌ�� ɩɪɨɢɡɜɨɞɫɬɜɚ� 1DQR*URXS &R�� �&]HFK 5HSXEOLF�� ɩɨɥɭɱɟɧɧɵɯ
ɦɟɬɨɞɨɦ� ɝɚɡɨɮɚɡɧɨɝɨ� ɤɚɬɚɥɢɬɢɱɟɫɤɨɝɨ� ɨɫɚɠɞɟɧɢɹ� ɭɝɥɟɜɨɞɨɪɨɞɨɜ� ɧɚ 1LɈ�0JɈ ɤɚɬɚɥɢɡɚɬɨɪɟ�



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

���

�ɤɚɬɚɥɢɬɢɱɟɫɤɢɣ &9'�ɩɢɪɨɥɢɡ�� �ɪɢɫ�� ��� >��±��@�� ɢ ɭɝɥɟɪɨɞɧɵɯ� ɧɢɬɟɜɢɞɧɵɯ� ɤɪɢɫɬɚɥɥɨɜ�
�ɍɇɄ�� �ɪɢɫ� ��� >��� ��@�� ɨɛɪɚɡɨɜɚɜɲɢɯɫɹ� ɦɟɬɨɞɨɦ� ɮɢɡɢɤɨ�ɯɢɦɢɱɟɫɤɨɝɨ� ɫɢɧɬɟɡɚ�
ɧɚ0R ɤɚɬɚɥɢɡɚɬɨɪɟ� ɜ� ɪɟɚɤɬɨɪɟ� ɭɫɬɚɧɨɜɤɢ� ɮɢɡɢɤɨ�ɯɢɦɢɱɟɫɤɨɝɨ� ɫɢɧɬɟɡɚ� �ɂɋɆ ɇȺɇɍ��
�ɪɢɫ� ���� ɧɚɫɵɩɧɚɹ� ɩɥɨɬɧɨɫɬɶ� ɩɪɢ ɫɜɨɛɨɞɧɨɣ ɡɚɫɵɩɤɟ� ɢ� ɫ ɭɩɥɨɬɧɟɧɢɟɦ�� ɧɚɫɵɩɧɨɣ ɨɛɴɺɦ��
ɨɬɧɨɫɢɬɟɥɶɧɚɹ ɩɥɨɬɧɨɫɬɶ�� ɨɬɧɨɫɢɬɟɥɶɧɵɣ ɨɛɴɺɦ�� ɩɨɪɢɫɬɨɫɬɶ�� ɫɵɩɭɱɟɫɬɶ�� ɭɝɨɥ� ɨɬɤɨɫɚ��
ɭɞɟɥɶɧɚɹ�ɩɨɜɟɪɯɧɨɫɬɶ��

ɚ ɛ
Ɋɢɫ�����ɍɇɌ������±���ɧɦ��O�!���ȝP�>������@��ɩɪɨɢɡɜɨɞɫɬɜɚ�1DQR*URXS�&R���&]HFK�5HSXEOLF���

ɩɨɥɭɱɟɧɧɵɟ� ɦɟɬɨɞɨɦ� ɝɚɡɨɮɚɡɧɨɝɨ� ɤɚɬɚɥɢɬɢɱɟɫɤɨɝɨ� ɨɫɚɠɞɟɧɢɹ� ɭɝɥɟɜɨɞɨɪɨɞɨɜ� ɧɚ� 1LɈ�0JɈ�
ɤɚɬɚɥɢɡɚɬɨɪɟ��ɤɚɬɚɥɢɬɢɱɟɫɤɢɣ�&9'�ɩɢɪɨɥɢɡ���ɚ�± ɨɛɳɢɣ�ɜɢɞ�ɍɇɌ��ɛ�± ɨɬɞɟɥɶɧɚɹ�ɍɇɌ

ɚ ɛ
Ɋɢɫ�� ���ɍɇɄ ��� ���±���� ɧɦ�� O�  � ��±��� ȝP� >��@��� ɨɛɪɚɡɨɜɚɜɲɢɟɫɹ� ɦɟɬɨɞɨɦ�ɮɢɡɢɤɨ�

ɯɢɦɢɱɟɫɤɨɝɨ� ɫɢɧɬɟɡɚ� ɧɚ� 0R� ɤɚɬɚɥɢɡɚɬɨɪɟ� ɜ� ɪɟɚɤɬɨɪɟ� ɭɫɬɚɧɨɜɤɢ� ɮɢɡɢɤɨ�ɯɢɦɢɱɟɫɤɨɝɨ�
ɫɢɧɬɟɡɚ �ɂɋɆ�ɇȺɇ ɍɤɪɚɢɧɵ���ɚ�± ɨɛɳɢɣ�ɜɢɞ�ɍɇɌ��ɛ�± ɨɬɞɟɥɶɧɚɹ�ɍɇɌ



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

���

Ɋɢɫ� �� ɋɯɟɦɚ ɭɫɬɚɧɨɜɤɢ ɮɢɡɢɤɨ�
ɯɢɦɢɱɟɫɤɨɝɨ ɫɢɧɬɟɡɚ�ɞɥɹ ɩɨɥɭɱɟɧɢɹ
ɭɝɥɟɪɨɞɧɵɯ ɧɢɬɟɜɢɞɧɵɯ ɤɪɢɫɬɚɥɥɨɜ��� ±
ɪɟɚɤɬɨɪ��� ± ɢɡɨɥɹɰɢɨɧɧɵɣ ɦɚɬɟɪɢɚɥ
ɤɨɠɭɯɚ��� ± ɨɯɥɚɠɞɚɸɳɢɟ ɮɥɚɧɰɵ��� ±
ɫɦɨɬɪɨɜɨɟ ɨɤɧɨ ɢɡ ɠɚɪɨɩɪɨɱɧɨɝɨ
ɫɬɟɤɥɚ��� ± ɩɨɞɜɨɞ ɢ ɨɬɜɨɞ ɨɯɥɚɠɞɟɧɢɹ
ɪɟɚɤɬɨɪɚ��� ± ɤɚɦɟɪɚ ɞɥɹ ɩɨɥɭɱɟɧɢɹ
ɍɇɄ��� ± ɡɚɬɪɚɜɨɱɧɵɣ ɤɚɬɚɥɢɡɚɬɨɪ
�0R���� ± ɫɢɥɢɬɨɜɵɟ ɧɚɝɪɟɜɚɬɟɥɢ��� ±
ɚɜɬɨɬɪɚɧɫɮɨɪɦɚɬɨɪ���� ± ɚɦɩɟɪɦɟɬɪ��
�� ± ɜɨɥɶɬɦɟɬɪ���� ± ɩɪɢɛɨɪ ɞɥɹ
ɢɡɦɟɪɟɧɢɹ ɬɟɦɩɟɪɚɬɭɪɵ ɜ ɪɟɚɤɬɨɪɟ����
± ɬɟɪɦɨɩɚɪɚ��3W±5K����� ± ɤɨɠɭɯ�
ɧɚɝɪɟɜɚɬɟɥɹ���� ± ɜɚɤɭɭɦɧɵɟ ɧɚɫɨɫɵ����
± ɜɟɧɬɢɥɢ���� ± ɩɪɢɛɨɪɵ ɞɥɹ ɢɡɦɟɪɟɧɢɹ
ɜɚɤɭɭɦɚ ɢ ɞɚɜɥɟɧɢɹ ɜ ɪɟɚɤɬɨɪɟ���� ±
ɩɪɢɛɨɪɵ ɞɥɹ ɢɡɦɟɪɟɧɢɹ ɪɚɫɯɨɞɚ ɝɚɡɚ����
± ɤɨɪɨɛ ɞɥɹ ɛɚɥɥɨɧɨɜ���� ± ɛɚɥɥɨɧɵ ɫ
ɝɚɡɨɦ

Ɍɚɤɠɟ�ɛɵɥɢ�ɢɡɭɱɟɧɵ�ɬɟɪɦɨɞɟɫɨɪɛɰɢɨɧɧɵɟ�ɫɜɨɣɫɬɜɚ�ɢ�ɢɡɦɟɪɟɧ�ɷɥɟɤɬɪɨɤɢɧɟɬɢɱɟɫɤɢɣ�
ɩɨɬɟɧɰɢɚɥ� ɍɇɌ� ɢ� ɍɇɄ�� ɋɴɺɦɤɚ� ɬɟɪɦɨɞɟɫɨɪɛɰɢɨɧɧɵɯ� ɫɩɟɤɬɪɨɜ� ɩɪɨɢɫɯɨɞɢɥɚ� ɫ ɩɨɦɨɳɶɸ�
ɦɚɫɫ�ɫɩɟɤɬɪɨɦɟɬɪɚ� Ɇɂ ����� ɜ ɢɧɬɟɪɜɚɥɟ� ɬɟɦɩɟɪɚɬɭɪ� ��±����&� ɫɨ ɫɤɨɪɨɫɬɶɸ� ɧɚɝɪɟɜɚ�
�� ɝɪɚɞ��ɦɢɧ��ɩɪɢ ɜɚɤɭɭɦɟ���±� ɉɚ�>��@��ɗɥɟɤɬɪɨɤɢɧɟɬɢɱɟɫɤɢɣ�ɩɨɬɟɧɰɢɚɥ�ɢɡɦɟɪɹɥɫɹ�ɦɟɬɨɞɨɦ�
ɷɥɟɤɬɪɨɮɨɪɟɡɚ� ɫ ɩɨɦɨɳɶɸ� ɩɪɢɛɨɪɚ� =HWD 3RWHQWLDO $QDO\]HU ɩɪɨɢɡɜɨɞɫɬɜɚ� 0LFURPHULWLFV
,QVWUXPHQW &RUS� �ɋɒȺ� >��@�

ɇɚɫɵɩɧɚɹ ɩɥɨɬɧɨɫɬɶ�
ɇɚɫɵɩɧɚɹ ɩɥɨɬɧɨɫɬɶ��Ȗɧ���± ɦɚɫɫɚ�ɟɞɢɧɢɰɵ�ɨɛɴɺɦɚ�ɜ ɪɵɯɥɨ�ɧɚɫɵɩɧɨɦ�ɫɨɫɬɨɹɧɢɢ�± ɨɞɧɚ�

ɢɡ ɜɚɠɧɟɣɲɢɯ�ɬɟɯɧɨɥɨɝɢɱɟɫɤɢɯ�ɢ ɤɚɱɟɫɬɜɟɧɧɵɯ�ɯɚɪɚɤɬɟɪɢɫɬɢɤ�ɦɟɥɤɨɡɟɪɧɢɫɬɵɯ�ɞɢɫɩɟɪɫɧɵɯ�
ɦɚɬɟɪɢɚɥɨɜ��ɇɚɫɵɩɧɚɹ ɩɥɨɬɧɨɫɬɶ�ɞɢɫɩɟɪɫɧɨɝɨ�ɦɚɬɟɪɢɚɥɚ�ɡɚɜɢɫɢɬ�ɨɬ ɪɚɡɦɟɪɨɜ�ɱɚɫɬɢɰ��ɮɨɪɦɵ�
ɢ ɬɢɩɚ� ɭɤɥɚɞɤɢ� ɱɚɫɬɢɰ�� ɦɟɠɞɭ� ɤɨɬɨɪɵɦɢ� ɢɦɟɸɬɫɹ� ɧɟɡɚɩɨɥɧɟɧɧɵɟ� ɩɭɫɬɨɬɵ�� ȿɫɥɢ� ɱɚɫɬɢɰɵ�
ɞɢɫɩɟɪɫɧɨɝɨ� ɦɚɬɟɪɢɚɥɚ� ɢɦɟɸɬ� ɪɚɡɜɢɬɭɸ� ɩɨɜɟɪɯɧɨɫɬɶ�� ɚ� ɢɯ� ɮɨɪɦɚ� ɞɚɥɟɤɚ� ɨɬ ɢɞɟɚɥɶɧɨɣ�
�ɫɮɟɪɢɱɟɫɤɨɣ��� ɬɨ ɩɨɪɢɫɬɨɫɬɶ� ɬɚɤɨɝɨ� ɞɢɫɩɟɪɫɧɨɝɨ� ɦɚɬɟɪɢɚɥɚ�� ɩɨ� ɫɪɚɜɧɟɧɢɸ� ɫ ɨɞɧɨɪɨɞɧɵɦ��
ɡɧɚɱɢɬɟɥɶɧɨ�ɫɧɢɠɟɧɚ��ɢ�� ɫɥɟɞɨɜɚɬɟɥɶɧɨ��ɧɚɫɵɩɧɚɹ�ɩɥɨɬɧɨɫɬɶ�ɦɚɬɟɪɢɚɥɚ�ɩɪɢ ɩɪɨɱɢɯ�ɪɚɜɧɵɯ�
ɭɫɥɨɜɢɹɯ�ɛɭɞɟɬ�ɛɨɥɶɲɟ��



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

���

ɇɟɩɪɚɜɢɥɶɧɚɹ�ɮɨɪɦɚ�ɱɚɫɬɢɰ��ɧɚɥɢɱɢɟ�ɫɢɥ�ɬɪɟɧɢɹ�ɢ ɪɹɞ�ɞɪɭɝɢɯ�ɮɚɤɬɨɪɨɜ�ɭɜɟɥɢɱɢɜɚɸɬ�
ɮɚɤɬɢɱɟɫɤɢɣ�ɨɛɴɺɦ�ɫɜɨɛɨɞɧɨɝɨ�ɩɪɨɫɬɪɚɧɫɬɜɚ��ɚ ɧɚɥɢɱɢɟ�ɱɚɫɬɢɰ�ɪɚɡɥɢɱɧɨɝɨ�ɪɚɡɦɟɪɚ�ɢ�ɮɨɪɦɵ�
ɭɦɟɧɶɲɚɟɬ�ɷɬɨɬ�ɨɛɴɺɦ��ɬɚɤ ɤɚɤ�ɦɟɠɞɭ�ɤɪɭɩɧɵɦɢ�ɱɚɫɬɢɰɚɦɢ�ɪɚɡɦɟɳɚɸɬɫɹ�ɦɟɥɤɢɟ��

Ⱦɥɹ ɨɩɪɟɞɟɥɟɧɢɹ� ɧɚɫɵɩɧɨɣ ɩɥɨɬɧɨɫɬɢ� ɭɝɥɟɪɨɞɧɵɯ� ɧɚɧɨɬɪɭɛɨɤ� ɢ� ɭɝɥɟɪɨɞɧɵɯ�
ɧɢɬɟɜɢɞɧɵɯ� ɤɪɢɫɬɚɥɥɨɜ� ɢɫɩɨɥɶɡɨɜɚɥɢɫɶ� ɜɨɥɸɦɨɦɟɬɪɵ� ɞɜɭɯ� ɬɢɩɨɜ� ɩɪɢ ɫɜɨɛɨɞɧɨɣ� ɡɚɫɵɩɤɟ�
�ɪɢɫ� ���ɢ ɫ ɭɩɥɨɬɧɟɧɢɟɦ��ɪɢɫ� ����

Ɋɢɫ� �� ɋɯɟɦɚ ɩɪɢɛɨɪɚ ɤɨɧɫɬɪɭɤɰɢɢ ɂɋɆ
ɞɥɹ ɨɩɪɟɞɟɥɟɧɢɹ ɧɚɫɵɩɧɨɣ ɩɥɨɬɧɨɫɬɢ
ɞɢɫɩɟɪɫɧɵɯ ɦɚɬɟɪɢɚɥɨɜ ɩɪɢ ɫɜɨɛɨɞɧɨɣ
ɡɚɫɵɩɤɟ�� � ± ɩɨɞɫɬɚɜɤɚ�� � ± ɱɚɲɤɚ�� � ±
ɦɟɪɧɵɣ ɰɢɥɢɧɞɪ�� � ± ɧɚɤɥɨɧɧɵɟ
ɩɟɪɟɝɨɪɨɞɤɢ ɬɪɭɛɤɢ�� � ± ɬɪɭɛɤɚ�� � ±
ɩɥɢɬɚ��� ± ɜɬɭɥɤɚ��� ± ɜɨɪɨɧɤɚ��� ± ɝɪɭɡ��
�� ± ɫɬɨɣɤɚ�� �� ± ɡɭɛɱɚɬɨ�ɪɟɟɱɧɚɹ
ɩɟɪɟɞɚɱɚ�� �� ± ɷɥɟɤɬɪɨɞɜɢɝɚɬɟɥɶ� ɊȾ����
�� ± ɦɢɤɪɨɩɟɪɟɤɥɸɱɚɬɟɥɢ



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

���

Ɋɢɫ� �� ɋɯɟɦɚ ɩɪɢɛɨɪɚ ɤɨɧɫɬɪɭɤɰɢɢ ɂɋɆ ɞɥɹ ɨɩɪɟɞɟɥɟɧɢɹ ɧɚɫɵɩɧɨɣ ɩɥɨɬɧɨɫɬɢ ɞɢɫɩɟɪɫɧɵɯ
ɦɚɬɟɪɢɚɥɨɜ ɫ ɭɩɥɨɬɧɟɧɢɟɦ��� ± ɜɚɥ��� ± ɷɤɫɰɟɧɬɪɢɤ��� ± ɝɚɣɤɢ��� ± ɫɱɟɬɱɢɤ ɱɢɫɥɚ�ɨɛɨɪɨɬɨɜ���
± ɲɬɢɮɬ�� � ± ɪɨɥɢɤ�� � ± ɩɨɞɩɪɭɠɢɧɟɧɧɵɣ� ɲɬɨɤ�� � ± ɦɟɪɧɵɣ ɰɢɥɢɧɞɪ�� � ± ɤɥɟɦɦɵ�� �� ±
ɤɨɠɭɯ���� ± ɫɬɨɣɤɢ���� ± ɪɟɦɟɧɶ���� ± ɲɤɢɜ�

ɇɚɫɵɩɧɚɹ ɩɥɨɬɧɨɫɬɶ�ɞɢɫɩɟɪɫɧɨɝɨ�ɦɚɬɟɪɢɚɥɚ�ɨɩɪɟɞɟɥɹɟɬɫɹ�ɩɨ ɮɨɪɦɭɥɟ��

Ȗɧ  �P ��9�� � � ��

ɝɞɟ�P ± ɦɚɫɫɚ�ɧɚɜɟɫɤɢ� ɝ��9 ± ɨɛɴɺɦ��ɡɚɧɢɦɚɟɦɵɣ�ɧɚɜɟɫɤɨɣ� ɫɦ���
ɇɚɫɵɩɧɭɸ ɩɥɨɬɧɨɫɬɶ� ɞɢɫɩɟɪɫɧɨɝɨ ɦɚɬɟɪɢɚɥɚ� ɩɪɢ ɫɜɨɛɨɞɧɨɣ ɡɚɫɵɩɤɟ� ɦɨɠɧɨ�

ɨɩɪɟɞɟɥɢɬɶ�ɞɜɭɦɹ�ɫɩɨɫɨɛɚɦɢ��
�� ȿɦɤɨɫɬɶ�ɨɩɪɟɞɟɥɟɧɧɨɝɨ�ɨɛɴɺɦɚ�ɢ ɦɚɫɫɵ�ɩɨɥɧɨɫɬɶɸ�ɡɚɩɨɥɧɹɟɦ�ɦɚɬɟɪɢɚɥɨɦ��ɢɡɛɵɬɨɤ�

ɨɫɬɨɪɨɠɧɨ� ɫɞɜɢɝɚɟɦ� ɲɩɚɬɟɥɟɦ�� ɩɨɫɥɟ� ɱɟɝɨ� ɨɩɪɟɞɟɥɹɟɦ� ɦɚɫɫɭ� ɡɚɩɨɥɧɟɧɧɨɣ� ɺɦɤɨɫɬɢ�
�ɫ ɧɚɜɟɫɤɨɣ��ɢ�ɨɩɪɟɞɟɥɹɟɦ�ɦɚɫɫɭ�ɞɢɫɩɟɪɫɧɨɝɨ�ɦɚɬɟɪɢɚɥɚ��

�� ɇɚɜɟɫɤɚ� ɦɚɬɟɪɢɚɥɚ� ɨɩɪɟɞɟɥɟɧɧɨɣ� ɦɚɫɫɵ�� ɫɫɵɩɚɹɫɶ� ɩɨ ɧɚɤɥɨɧɧɵɦ� ɩɟɪɟɝɨɪɨɞɤɚɦ��
ɡɚɫɵɩɚɟɬɫɹ� ɜ ɦɟɪɧɵɣ� ɰɢɥɢɧɞɪ� �ɪɢɫ� ���� ɉɨ ɲɤɚɥɟ�� ɧɚɧɟɫɟɧɧɨɣ� ɧɚ ɰɢɥɢɧɞɪ�� ɨɩɪɟɞɟɥɹɟɬɫɹ�
ɨɛɴɺɦ�� ɉɪɢ ɷɬɨɦ� ɦɟɪɧɵɣ� ɰɢɥɢɧɞɪ� ɜɡɜɟɲɢɜɚɟɬɫɹ� ɢ ɭɫɬɚɧɚɜɥɢɜɚɟɬɫɹ� ɜ ɩɨɞɫɬɚɜɤɭ� ɩɪɢɛɨɪɚ��
ɉɨɫɥɟ� ɜɤɥɸɱɟɧɢɹ� ɬɭɦɛɥɟɪɚ� ɬɪɭɛɤɚ� ɜɨɡɜɪɚɳɚɟɬɫɹ� ɜ ɢɫɯɨɞɧɨɟ� �ɧɢɠɧɟɟ�� ɩɨɥɨɠɟɧɢɟ�� Ɂɚɬɟɦ�



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

���

ɦɚɬɟɪɢɚɥ�ɩɨɥɧɨɫɬɶɸ�ɡɚɫɵɩɚɟɬɫɹ�ɜ ɜɨɪɨɧɤɭ��ɢ�ɬɭɦɛɥɟɪ�ɩɟɪɟɤɥɸɱɚɟɬɫɹ�ɜ ɜɟɪɯɧɟɟ�ɩɨɥɨɠɟɧɢɟ��
Ɍɪɭɛɤɚ� ɩɨɞɧɢɦɚɟɬɫɹ�� ɢ ɦɚɬɟɪɢɚɥ�� ɫɫɵɩɚɹɫɶ� ɩɨ ɟɟ ɧɚɤɥɨɧɧɵɦ� ɩɟɪɟɝɨɪɨɞɤɚɦ�� ɩɨɫɬɭɩɚɟɬ�
ɜ ɦɟɪɧɵɣ� ɰɢɥɢɧɞɪ� ɞɨ ɟɝɨ� ɡɚɩɨɥɧɟɧɢɹ�� Ɍɚɤɨɣ� ɫɩɨɫɨɛ� ɡɚɫɵɩɤɢ� ɦɚɬɟɪɢɚɥɚ ɨɛɟɫɩɟɱɢɜɚɟɬ�
ɪɚɜɧɨɦɟɪɧɭɸ� ɫɤɨɪɨɫɬɶ� ɟɝɨ ɞɜɢɠɟɧɢɹ� ɢ ɨɬɫɭɬɫɬɜɢɟ� ɡɚɦɟɬɧɨɝɨ� ɭɩɥɨɬɧɟɧɢɹ�� ɉɨɫɥɟ� ɩɨɥɧɨɝɨ�
ɜɵɞɜɢɠɟɧɢɹ� ɬɪɭɛɤɢ� ɦɟɪɧɵɣ� ɰɢɥɢɧɞɪ� ɢɡɜɥɟɤɚɟɬɫɹ�� ɩɨɜɟɪɯɧɨɫɬɶ� ɦɚɬɟɪɢɚɥɚ� ɜ ɧɟɦ�
ɪɚɡɪɚɜɧɢɜɚɟɬɫɹ�� ɩɨɫɥɟ ɱɟɝɨ� ɰɢɥɢɧɞɪ�� ɡɚɩɨɥɧɟɧɧɵɣ� ɦɚɬɟɪɢɚɥɨɦ�� ɜɡɜɟɲɢɜɚɟɬɫɹ� ɫ ɬɨɱɧɨɫɬɶɸ�
ɞɨ ���� ɝ��

ɇɚɫɵɩɧɚɹ ɩɥɨɬɧɨɫɬɶ�ɞɢɫɩɟɪɫɧɨɝɨ�ɦɚɬɟɪɢɚɥɚ�ɫ ɭɩɥɨɬɧɟɧɢɟɦ�ɨɩɪɟɞɟɥɹɟɬɫɹ�ɫɥɟɞɭɸɳɢɦ�
ɨɛɪɚɡɨɦ��ɩɪɢ ɫɧɹɬɨɦ ɤɨɠɭɯɟ�ɩɟɪɟɛɪɨɫɤɨɣ�ɪɟɦɧɹ�ɜɵɛɢɪɚɟɦ�ɧɟɨɛɯɨɞɢɦɭɸ�ɫɤɨɪɨɫɬɶ�ɜɪɚɳɟɧɢɹ�
ɜɚɥɚ��ɫ�ɩɨɦɨɳɶɸ�ɪɟɝɭɥɢɪɨɜɤɢ�ɝɚɟɤ�ɭɫɬɚɧɚɜɥɢɜɚɟɦ�ɯɨɞ�ɲɬɨɤɚ��ɡɚɬɟɦ�ɤɨɠɭɯ�ɤɪɟɩɢɦ�ɤ ɫɬɚɧɢɧɟ�
�ɪɢɫ� ����ɉɪɢ�ɧɚɠɚɬɢɢ�ɧɚ ɩɪɚɜɵɣ�ɪɵɱɚɝ�ɫɱɟɬɱɢɤɚ�ɫ ɩɨɦɨɳɶɸ�ɤɧɨɩɨɤ� ɭɫɬɚɧɚɜɥɢɜɚɟɬɫɹ� ɱɢɫɥɨ�
ɰɢɤɥɨɜ� ɪɚɛɨɬɵ� ɩɪɢɛɨɪɚ�� ɩɨɫɥɟ� ɱɟɝɨ� ɧɚɠɚɬɢɟɦ� ɥɟɜɨɝɨ� ɪɵɱɚɝɚ� ɩɨɤɚɡɚɧɢɹ� ɫɱɟɬɱɢɤɚ�
ɫɛɪɚɫɵɜɚɸɬɫɹ��ȼ ɩɪɟɞɜɚɪɢɬɟɥɶɧɨ�ɜɡɜɟɲɟɧɧɵɣ�ɦɟɪɧɵɣ�ɰɢɥɢɧɞɪ�ɡɚɫɵɩɚɟɬɫɹ�ɧɚɜɟɫɤɚ�ɦɚɬɟɪɢɚɥɚ�
ɧɟɨɛɯɨɞɢɦɨɣ�ɦɚɫɫɵ��ɐɢɥɢɧɞɪ�ɭɫɬɚɧɚɜɥɢɜɚɸɬ�ɧɚ ɩɨɞɫɬɚɜɤɭ��ɡɚɬɟɦ�ɩɪɢɛɨɪ�ɜɤɥɸɱɚɸɬ��ȼ ɯɨɞɟ�
ɩɪɨɰɟɫɫɚ�ɦɚɬɟɪɢɚɥ�ɞɨɛɚɜɥɹɸɬ�ɞɨ ɡɚɩɨɥɧɟɧɢɹ�ɰɢɥɢɧɞɪɚ��ɂɫɩɵɬɚɧɢɹ�ɩɪɨɜɨɞɹɬɫɹ�ɩɪɢ ɫɤɨɪɨɫɬɢ�
ɜɪɚɳɟɧɢɹ� ɜɚɥɚ� ɫ ɷɤɫɰɟɧɬɪɢɤɨɦ ���� ɨɛ��ɦɢɧ�� ɜ ɬɟɱɟɧɢɟ� ��� ɰɢɤɥɨɜ ɜɫɬɪɹɯɢɜɚɧɢɹ�� ɉɪɢɜɨɞ�
ɚɜɬɨɦɚɬɢɱɟɫɤɢ� ɨɬɤɥɸɱɚɟɬɫɹ ɩɨɫɥɟ� ɨɬɪɚɛɨɬɤɢ� ɨɛɭɫɥɨɜɥɟɧɧɨɝɨ� ɤɨɥɢɱɟɫɬɜɚ� ɰɢɤɥɨɜ�
ɜɫɬɪɹɯɢɜɚɧɢɹ��ɐɢɥɢɧɞɪ�ɢɡɜɥɟɤɚɟɬɫɹ�ɢɡ ɤɥɟɦɦɵ�ɢ�ɜɡɜɟɲɢɜɚɟɬɫɹ�ɫ ɬɨɱɧɨɫɬɶɸ�ɞɨ ���� ɝ��

ɂɡɦɟɪɟɧɢɟ�ɧɚɫɵɩɧɨɣ ɩɥɨɬɧɨɫɬɢ�ɍɇɌ�± ɩɪɢ ɫɜɨɛɨɞɧɨɣ ɡɚɫɵɩɤɟ��Ȗɧ�ɫɜ���ɢ�ɫ ɭɩɥɨɬɧɟɧɢɟɦ��
Ȗɧ�ɭɩ��� ± ɩɪɨɜɨɞɢɥɨɫɶ� ɫ ɩɪɢɦɟɧɟɧɢɟɦ� ɞɜɭɯ� ɦɟɪɧɵɯ� ɰɢɥɢɧɞɪɨɜ� ɪɚɡɧɨɝɨ� ɨɛɴɺɦɚ�� ���� ɫɦ�

�� ��� ɫɦ��K  ��� ɫɦ��ɢ����� ɫɦ� �� ���� ɫɦ��K  ���� ɫɦ���
Ɇɚɫɫɚ�ɧɚɜɟɫɤɢ�ɍɇɌ�ɩɪɢ ɫɜɨɛɨɞɧɨɣ ɡɚɫɵɩɤɟ�ɜ ɰɢɥɢɧɞɪɟ�ɨɛɴɺɦɚ����� ɫɦ���P�ɫɜ���ɫɨɫɬɚɜɢɥɚ�

���� ɝ��Ɇɚɫɫɚ�ɧɚɜɟɫɤɢ�ɍɇɌ�ɫ ɭɩɥɨɬɧɟɧɢɟɦ�ɜ ɰɢɥɢɧɞɪɟ�ɬɚɤɨɝɨ ɠɟ�ɨɛɴɺɦɚ������ ɫɦ����P�ɭɩ���± ���� ɝ��
Ɇɚɫɫɚ� ɧɚɜɟɫɤɢ� ɍɇɌ� ± ɩɪɢ ɫɜɨɛɨɞɧɨɣ ɡɚɫɵɩɤɟ�� P�ɫɜ��� � ɢ� � ɫ ɭɩɥɨɬɧɟɧɢɟɦ�� P�ɭɩ��� ±

ɜ ɰɢɥɢɧɞɪɟ�ɨɛɴɺɦɚ����� ɫɦ� ɫɨɫɬɚɜɢɥɚ��ɫɨɨɬɜɟɬɫɬɜɟɧɧɨ������ ɝ�ɢ����� ɝ��
Ɉɩɪɟɞɟɥɹɟɦ� ɩɨ ɮɨɪɦɭɥɟ� ���� ɧɚɫɵɩɧɭɸ ɩɥɨɬɧɨɫɬɶ� ɍɇɌ� ɩɪɢ ɫɜɨɛɨɞɧɨɣ� ɡɚɫɵɩɤɟ�

ɦɚɬɟɪɢɚɥɚ�ɜ ɦɟɪɧɵɟ�ɰɢɥɢɧɞɪɵ�
Ȗ�ɧ�ɫɜ�  �P�ɫɜ� ��9� ������������� �������

Ȗ�ɧ�ɫɜ�  �P�ɫɜ� ��9� ����� ������  �������

ɋɨɨɬɜɟɬɫɬɜɟɧɧɨ��ɧɚɫɵɩɧɚɹ ɩɥɨɬɧɨɫɬɶ�ɍɇɌ�ɫ ɭɩɥɨɬɧɟɧɢɟɦ��
Ȗ�ɭɩ�  �P�ɭɩ� ��9� ������������� �������

Ȗ�ɭɩ�  �P�ɭɩ� ��9� ����� ������  �������

Ȼɵɥɨ� ɩɪɨɜɟɞɟɧɨ� ɩɨ � ɷɤɫɩɟɪɢɦɟɧɬɨɜ� ɞɥɹ ɨɩɪɟɞɟɥɟɧɢɹ� ɧɚɫɵɩɧɨɣ ɩɥɨɬɧɨɫɬɢ� ɍɇɌ� ±
ɩɪɢ ɫɜɨɛɨɞɧɨɣ� ɡɚɫɵɩɤɟ� ɢ� ɫ ɭɩɥɨɬɧɟɧɢɟɦ ± ɫ ɩɪɢɦɟɧɟɧɢɟɦ� ɞɜɭɯ� ɦɟɪɧɵɯ� ɰɢɥɢɧɞɪɨɜ��
ɉɨ ɪɟɡɭɥɶɬɚɬɚɦ� � ɨɩɪɟɞɟɥɟɧɢɣ� ɜɵɱɢɫɥɹɥɨɫɶ� ɫɪɟɞɧɟɟ� ɡɧɚɱɟɧɢɟ� ɧɚɫɵɩɧɨɣ ɩɥɨɬɧɨɫɬɢ� ɍɇɌ��
ɩɪɢɧɹɬɨɟ�ɜ ɤɚɱɟɫɬɜɟ�ɨɫɧɨɜɧɨɝɨ�ɪɟɡɭɥɶɬɚɬɚ �ɬɚɛɥ������



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

���

Ɍɚɛɥɢɰɚ �� ɋɪɟɞɧɟɟ ɡɧɚɱɟɧɢɟ�ɧɚɫɵɩɧɨɣ ɩɥɨɬɧɨɫɬɢ�ɍɇɌ�± ɩɪɢ ɫɜɨɛɨɞɧɨɣ ɡɚɫɵɩɤɟ�ɢ�
ɫ ɭɩɥɨɬɧɟɧɢɟɦ ± ɩɨ�ɪɟɡɭɥɶɬɚɬɚɦ � ɢɡɦɟɪɟɧɢɣ�ɫ ɢɫɩɨɥɶɡɨɜɚɧɢɟɦ�ɞɜɭɯ�ɦɟɪɧɵɯ�
ɰɢɥɢɧɞɪɨɜ

Ɉɛɴɺɦ�
ɰɢɥɢɧɞɪɚ�ɜɨɥɸɦɨɦɟɬɪɚ��

9��ɫɦ�

ȼɢɞ�
ɡɚɫɵɩɤɢ�

ɇɚɫɵɩɧɚɹ ɩɥɨɬɧɨɫɬɶ�ɍɇɌ��
Ȗ��ɝ�ɫɦ�

ɗɤɫɩɟɪɢɦɟɧɬ� ɋɪɟɞɧɟɟ�
ɡɧɚɱɟɧɢɟ�� � � � �

9�  ����
ɫɜɨɛɨɞɧɚɹ� ���� ���� ���� ���� ���� ����

ɫ ɭɩɥɨɬɧ�� ���� ���� ���� ���� ���� ����

9�  �����
ɫɜɨɛɨɞɧɚɹ� ���� ���� ���� ���� ���� ����

ɫ ɭɩɥɨɬɧ�� ���� ���� ���� ���� ���� ����

ɂɡ ɞɚɧɧɵɯ� ɬɚɛɥ� �� ɫɥɟɞɭɟɬ�� ɱɬɨ� ɫɪɟɞɧɢɟ� ɡɧɚɱɟɧɢɹ� ɧɚɫɵɩɧɨɣ� ɩɥɨɬɧɨɫɬɢ� ɯɨɪɨɲɨ�
ɫɨɜɩɚɞɚɸɬ��ɩɨɷɬɨɦɭ�ɩɪɢɧɢɦɚɟɦ��

Ȗɫɪɟɞ�ɫɜ�  ����� ��

Ȗɫɪɟɞ�ɭɩ�  ��������
ɉɨɪɢɫɬɨɫɬɶ�
Ɉɞɧɨɣ�ɢɡ ɫɬɪɭɤɬɭɪɧɨ�ɮɢɡɢɱɟɫɤɢɯ�ɯɚɪɚɤɬɟɪɢɫɬɢɤ�ɞɢɫɩɟɪɫɧɵɯ�ɭɝɥɟɪɨɞɧɵɯ�ɦɚɬɟɪɢɚɥɨɜ�

ɹɜɥɹɟɬɫɹ� ɩɨɪɢɫɬɨɫɬɶ� İ� ��� ȼ ɡɚɜɢɫɢɦɨɫɬɢ� ɨɬ ɩɨɪɢɫɬɨɫɬɢ� ɢ� ɦɚɫɫɵ� ɨɛɪɚɡɰɚ� ɦɚɬɟɪɢɚɥɚ�
�ɍɇɌ�ɍɇɄ�� ɩɪɨɬɟɤɚɧɢɟ� ɪɚɡɪɟɠɟɧɧɨɝɨ� ɝɚɡɚ� ɫɤɜɨɡɶ� ɨɛɪɚɡɟɰ� ɩɪɨɢɫɯɨɞɢɬ� ɫ ɪɚɡɧɨɣ� ɫɤɨɪɨɫɬɶɸ�
�ɪɚɡɧɨɟ�ɫɨɩɪɨɬɢɜɥɟɧɢɟ�ɩɨɬɨɤɭ���ɑɢɫɥɟɧɧɨ�ɩɨɪɢɫɬɨɫɬɶ�ɪɚɜɧɚ�ɨɬɧɨɲɟɧɢɸ�ɫɭɦɦɚɪɧɨɝɨ�ɨɛɴɺɦɚ�
ɩɨɪ�ɤ ɨɛɳɟɦɭ�ɨɛɴɺɦɭ��ɡɚɧɢɦɚɟɦɨɝɨ�ɦɚɬɟɪɢɚɥɨɦ��± ɜ ɩɪɨɰɟɧɬɚɯ��

ɉɨɪɢɫɬɨɫɬɶ�ɍɇɌ�ɨɩɪɟɞɟɥɹɟɬɫɹ�ɩɨ ɮɨɪɦɭɥɟ��

�������
Ɍ

ɧ �� �� ����

ɝɞɟ�ȡɌ ± ɩɥɨɬɧɨɫɬɶ�ɬɜɟɪɞɨɝɨ�ɫɩɥɨɲɧɨɝɨ�ɬɟɥɚ��ɧɚɩɪɢɦɟɪ��ɫɬɟɧɨɤ�ɍɇɌ���ɤɨɬɨɪɭɸ�ɦɵ�ɩɪɢɧɢɦɚɟɦ�
ɪɚɜɧɨɣ���� ɝ�ɫɦ� >��@��

ɉɨɪɢɫɬɨɫɬɶ�ɍɇɌ�ɩɪɢ ɫɜɨɛɨɞɧɨɣ�ɡɚɫɵɩɤɟ�ɢ�ɫ ɭɩɥɨɬɧɟɧɢɟɦ��

����������
���

����
���ɫɜ  �� ��

����������
���

����
���ɭɩ  �� ��

ɇɚɫɵɩɧɨɣ ɨɛɴɺɦ�
ɇɚɫɵɩɧɨɣ ɨɛɴɺɦ�� 9ɧ�� ɫɦ� ± ɜɟɥɢɱɢɧɚ�� ɨɛɪɚɬɧɚɹ� ɧɚɫɵɩɧɨɣ ɩɥɨɬɧɨɫɬɢ�� ± ɨɩɪɟɞɟɥɹɟɬɫɹ�

ɩɨ ɮɨɪɦɭɥɟ��

�ɧ
�ɧ

�
9  �� ����

ɬ� ɟ���ɩɨɞɫɬɚɜɥɹɹ�ɡɧɚɱɟɧɢɹ�ɧɚɫɵɩɧɨɣ ɩɥɨɬɧɨɫɬɢ�ɍɇɌ��ɩɨɥɭɱɚɟɦ��



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

���

9ɧ�ɫɜ�  �� ������� �������
9ɧ�ɭɩ�  �� ������� �������

Ɉɬɧɨɫɢɬɟɥɶɧɵɣ ɨɛɴɺɦ�
Ɉɬɧɨɫɢɬɟɥɶɧɵɣ ɨɛɴɺɦ�� ȕ� ɨɬɧ� ɟɞ�� ± ɱɢɫɥɨ�� ɩɨɤɚɡɚɬɟɥɶ� ɬɨɝɨ�� ɜɨ ɫɤɨɥɶɤɨ� ɪɚɡ� ɧɚɫɵɩɧɨɣ

ɨɛɴɺɦ �9ɧ�� ɞɢɫɩɟɪɫɧɨɝɨ� ɦɚɬɟɪɢɚɥɚ ɛɨɥɶɲɟ ɭɞɟɥɶɧɨɝɨ ɨɛɴɺɦɚ ɦɚɬɟɪɢɚɥɚ ɤɪɢɫɬɚɥɥɢɱɟɫɤɨɝɨ
ɬɜɟɪɞɨɝɨ ɫɩɥɨɲɧɨɝɨ�ɬɟɥɚ��9ɤ����Ɉɩɪɟɞɟɥɹɟɬɫɹ�ɩɨ ɮɨɪɦɭɥɟ��

  
�ɤ

�ɧ

9

9
�� � � ��

ɬ� ɟ���ɩɨɞɫɬɚɜɥɹɹ�ɡɧɚɱɟɧɢɹ��ɩɨɥɭɱɚɟɦ��
ȕɫɜ�  ���� ������� ����� ��
ȕɭɩ�  ���� ������� ����� ��

Ɉɬɧɨɫɢɬɟɥɶɧɚɹ ɩɥɨɬɧɨɫɬɶ
Ɉɬɧɨɫɢɬɟɥɶɧɚɹ ɩɥɨɬɧɨɫɬɶ� Ĳ� ��� ɯɚɪɚɤɬɟɪɢɡɭɟɬɫɹ� ɞɨɥɟɣ� ɨɛɴɺɦɚ� ɍɇɌ�� ɡɚɧɢɦɚɟɦɨɝɨ�

ɜ ɨɛɴɺɦɟ�ɧɚɫɵɩɧɨɝɨ�ɦɚɬɟɪɢɚɥɚ��

����
�
� � � � � ��

ɬ� ɟ���ɩɨɞɫɬɚɜɥɹɹ�ɡɧɚɱɟɧɢɹ��ɩɨɥɭɱɚɟɦ��
Ĳɫɜ�  ������ �� Ĳɭɩ�  ������ ��

ȼɫɟ� ɜɵɲɟɭɤɚɡɚɧɧɵɟ� ɢɡɦɟɪɟɧɢɹ� ɢ� ɜɵɱɢɫɥɟɧɢɹ�� ɩɪɨɜɟɞɟɧɧɵɟ� ɞɥɹ� ɨɩɪɟɞɟɥɟɧɢɹ�
ɩɚɪɚɦɟɬɪɨɜ�ɍɇɌ��ɛɵɥɢ�ɜɵɩɨɥɧɟɧɵ�ɢ�ɞɥɹ�ɨɩɪɟɞɟɥɟɧɢɹ�ɩɚɪɚɦɟɬɪɨɜ�ɍɇɄ��

ɉɨɥɭɱɟɧɧɵɟ� ɪɟɡɭɥɶɬɚɬɵ� ɨɩɪɟɞɟɥɟɧɢɹ� ɧɚɫɵɩɧɨɣ ɩɥɨɬɧɨɫɬɢ� ɢ� ɧɚɫɵɩɧɨɝɨ� ɨɛɴɺɦɚ��
ɨɬɧɨɫɢɬɟɥɶɧɨɣ ɩɥɨɬɧɨɫɬɢ�ɢ�ɨɬɧɨɫɢɬɟɥɶɧɨɝɨ ɨɛɴɺɦɚ ɩɪɢ ɫɜɨɛɨɞɧɨɣ�ɡɚɫɵɩɤɟ�ɢ�ɫ ɭɩɥɨɬɧɟɧɢɟɦ��
ɩɨɪɢɫɬɨɫɬɢ��ɚ�ɬɚɤɠɟ�ɢɡɜɟɫɬɧɵɟ�ɡɧɚɱɟɧɢɹ�ɩɥɨɬɧɨɫɬɢ�ɢ ɭɞɟɥɶɧɨɣ�ɩɨɜɟɪɯɧɨɫɬɢ ɍɇɌ�ɢ�ɍɇɄ�>��±
��@�ɩɪɟɞɫɬɚɜɥɟɧɵ�ɜ�ɬɚɛɥ� ���

Ɍɚɛɥɢɰɚ �� Ɍɟɯɧɨɥɨɝɢɱɟɫɤɢɟ�ɢ�ɮɢɡɢɤɨ�ɯɢɦɢɱɟɫɤɢɟ�ɯɚɪɚɤɬɟɪɢɫɬɢɤɢ�ɭɝɥɟɪɨɞɧɵɯ
ɧɚɧɨɬɪɭɛɨɤ �ɍɇɌ��ɢ�ɭɝɥɟɪɨɞɧɵɯ ɧɢɬɟɜɢɞɧɵɯ ɤɪɢɫɬɚɥɥɨɜ �ɍɇɄ��

Ⱦɢɫɩɟɪɫ��
ɦɚɬɟɪɢɚɥ�

ɇɚɫɵɩɧɚɹ�
ɩɥɨɬɧɨɫɬɶ��

Ȗɧ���
ɝ�ɫɦ�

ɇɚɫɵɩɧɨɣ�
ɨɛɴɺɦ��
9ɧ���
ɫɦ�

Ɉɬɧɨɫɢɬ��
ɩɥɨɬɧɨɫɬɶ��

Ĳ��
��

Ɉɬɧɨɫɢɬ��
ɨɛɴɺɦ��
ȕ��

ɨɬɧ�ɟɞ��

ɉɨɪɢɫ�
ɬɨɫɬɶ��
İ��
��

ɉɥɨɬ�
ɧɨɫɬɶ��
ȡ��

ɝ�ɫɦ�

ɍɞ��
ɩɨɜ���
6ɭɞ���
ɦ��ɝ�ɫɜ�

ɡɫɩ���
Ȗɧ�ɫɜ�

ɭɩɥ�
ɡɫɩ���
Ȗɧ�ɭɩ�

ɫɜ�
ɡɫɩ���
9ɧ�ɫɜ�

ɭɩɥ�
ɡɫɩ���
9ɧ�ɭɩ�

ɫɜ�
ɡɫɩ���
Ĳɫɜ�

ɭɩɥ�
ɡɫɩ���
Ĳɭɩ�

ɫɜ�
ɡɫɩ���
ȕɫɜ�

ɭɩɥ�
ɡɫɩ��
ȕɭɩ�

ɫɜ�
ɡɫɩ���
İɫɜ�

ɭɩɥ�
ɡɫɩ���
İɭɩ�

ɍɇɌ� ����� ����� ����� ����� ������ ������ ����� ����� ������ ������ ����� �������

ɍɇɄ� ����� ����� ����� ����� ����� ������ ������ ����� ������ ������ ����� ������

ɉɪɢɦɟɱɚɧɢɟ��ɫɜ� ɡɫɩ��± ɫɜɨɛɨɞɧɚɹ�ɡɚɫɵɩɤɚ����
ɭɩɥ� ɡɫɩ��± ɡɚɫɵɩɤɚ�ɫ�ɭɩɥɨɬɧɟɧɢɟɦ���



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

���

ɋɵɩɭɱɟɫɬɶ�ɞɢɫɩɟɪɫɧɨɝɨ�ɦɚɬɟɪɢɚɥɚ�ɯɚɪɚɤɬɟɪɢɡɭɟɬɫɹ�ɤɨɷɮɮɢɰɢɟɧɬɨɦ�ɫɵɩɭɱɟɫɬɢ��Ʉɫ��ɢ�
ɭɝɥɨɦ ɨɬɤɨɫɚ �Į����
Ʉɨɷɮɮɢɰɢɟɧɬ� ɫɵɩɭɱɟɫɬɢ� ɢ�
ɭɝɨɥ� ɨɬɤɨɫɚ� ɭɝɥɟɪɨɞɧɵɯ�
ɧɚɧɨɬɪɭɛɨɤ� ɢ� ɭɝɥɟɪɨɞɧɵɯ�
ɧɚɧɨɤɪɢɫɬɚɥɥɨɜ� ɛɵɥɢ�
ɨɩɪɟɞɟɥɟɧɵ� ɜ ɫɨɨɬɜɟɬɫɬɜɢɢ�
ɫ ɦɟɬɨɞɢɤɨɣ�� ɢɡɥɨɠɟɧɧɨɣ� ɜ�
ɢɫɬɨɱɧɢɤɟ >��@��

Ʉɫ�ɍɇɌ  �������ĮɍɇɌ  ������

Ʉɫ�ɍɇɄ  �������ĮɍɇɄ  �����
ɇɚ� ɪɢɫ�� � ɩɨɤɚɡɚɧɵ�

ɬɟɪɦɨɞɟɫɨɪɛɰɢɨɧɧɵɟ�
ɫɩɟɤɬɪɵ� ɩɚɪɨɜ� ɜɨɞɵ� � +�2 ���
ɦɨɧɨɨɤɫɢɞɚ�ɭɝɥɟɪɨɞɚ�� &2 ��ɢ�
ɚɬɨɦɚɪɧɨɝɨ� ɤɢɫɥɨɪɨɞɚ� � 2� ���
ɩɨɥɭɱɟɧɧɵɟ� ɧɚ� ɭɝɥɟɪɨɞɧɵɯ�
ɧɚɧɨɬɪɭɛɤɚɯ��

ɂɡ ɞɚɧɧɵɯ� ɪɢɫ� ��
ɫɥɟɞɭɟɬ�� ɱɬɨ� ɧɚ ɭɝɥɟɪɨɞɧɵɯ�
ɧɢɬɹɯ� ɜ ɛɨɥɶɲɨɦ� ɤɨɥɢɱɟɫɬɜɟ�
ɮɢɡɢɱɟɫɤɢ� ɚɞɫɨɪɛɢɪɭɸɬɫɹ�
ɩɚɪɵ� ɜɨɞɵ�� Ɇɚɤɫɢɦɭɦ�
ɞɟɫɨɪɛɰɢɢ� ɫɨɨɬɜɟɬɫɬɜɭɟɬ�
���&�� ɏɢɦɢɱɟɫɤɢ� ɫɜɹɡɚɧɧɨɣ�
ɜɨɞɵ� ɧɚ� ɩɨɜɟɪɯɧɨɫɬɢ�
ɧɚɧɨɬɪɭɛɨɤ� ɡɧɚɱɢɬɟɥɶɧɨ�
ɦɟɧɶɲɟ�� Ɍɟɪɦɨɞɟɫɨɪɛɰɢɹ�
ɦɨɧɨɨɤɫɢɞɚ� ɭɝɥɟɪɨɞɚ�
ɞɨɫɬɢɝɚɟɬ� ɦɚɤɫɢɦɭɦɚ� ɬɚɤɠɟ�
ɩɪɢ �� �&�� Ɂɚɬɟɦ�ɧɚɛɥɸɞɚɟɬɫɹ�
ɩɨɫɬɟɩɟɧɧɨɟ� ɭɫɢɥɟɧɢɟ
ɩɪɨɰɟɫɫɚ� ɞɟɫɨɪɛɰɢɢ� &2��
Ⱥɬɨɦɚɪɧɨɝɨ� ɤɢɫɥɨɪɨɞɚ� ɧɚ�
ɧɚɧɨɬɪɭɛɤɚɯ� ɞɟɫɨɪɛɢɪɭɟɬɫɹ�
ɬɚɤɠɟ� ɧɟɡɧɚɱɢɬɟɥɶɧɨɟ�
ɤɨɥɢɱɟɫɬɜɨ�� ɋɨɩɨɫɬɚɜɥɟɧɢɟ�
ɬɟɪɦɨɞɟɫɨɪɛɰɢɨɧɧɵɯ�ɤɪɢɜɵɯ��
ɩɨɥɭɱɟɧɧɵɯ� ɧɚ ɭɝɥɟɪɨɞɧɵɯ�
ɧɢɬɹɯ� ɢ� ɧɚɧɨɬɪɭɛɤɚɯ��
ɩɨɤɚɡɚɥɨ��ɱɬɨ�ɢɯ�ɩɨɜɟɪɯɧɨɫɬɢ�
ɚɤɬɢɜɧɨ� ɚɞɫɨɪɛɢɪɭɸɬ� ɩɚɪɵ�
ɜɨɞɵ�� ɉɪɢ� ɷɬɨɦ� ɞɥɹ�

ɧɚɧɨɬɪɭɛɨɤ� ɩɪɟɢɦɭɳɟɫɬɜɟɧɧɨ� ɧɚɛɥɸɞɚɟɬɫɹ� ɮɢɡɢɱɟɫɤɚɹ� ɚɞɫɨɪɛɰɢɹ� ɩɚɪɨɜ� ɜɨɞɵ�� ɚ� ɞɥɹ�

Ɋɢɫ� ���Ɍɟɪɦɨɞɟɫɨɪɛɰɢɨɧɧɵɟ ɫɩɟɤɬɪɵ ɩɨɜɟɪɯɧɨɫɬɢ ɍɇɄ��
��± ɩɚɪɨɜ�+�2����± &2����± 2�
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Ɋɢɫ� �� Ɍɟɪɦɨɞɟɫɨɪɛɰɢɨɧɧɵɟ ɫɩɟɤɬɪɵ ɩɨɜɟɪɯɧɨɫɬɢ ɍɇɌ���
± ɩɚɪɨɜ +�2� � ± &2� ��± 2�
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ȼɵɩɭɫɤ�����ɉɈɊɈȾɈɊȺɁɊɍɒȺɘɓɂɃ�ɂ�ɆȿɌȺɅɈɈȻɊȺȻȺɌɕȼȺɘɓɂɃ�ɂɇɋɌɊɍɆȿɇɌ�± ɌȿɏɇɂɄȺ
ɂ ɌȿɏɇɈɅɈȽɂə�ȿȽɈ�ɂɁȽɈɌɈȼɅȿɇɂə�ɂ�ɉɊɂɆȿɇȿɇɂə

���

ɭɝɥɟɪɨɞɧɵɯ� ɧɢɬɟɣ� ± ɫɨɢɡɦɟɪɢɦɵɟ� ɩɪɨɰɟɫɫɵ� ɞɟɫɨɪɛɰɢɢ� ɮɢɡɢɱɟɫɤɢ� ɢ� ɯɢɦɢɱɟɫɤɢ� ɫɜɹɡɚɧɧɨɣ�
ɜɨɞɵ�� ɉɪɨɰɟɫɫɵ� ɞɟɫɨɪɛɰɢɢ�ɦɨɧɨɨɤɫɢɞɚ� ɭɝɥɟɪɨɞɚ� ɩɨɯɨɠɢ��ɏɨɬɹ� ɞɥɹ� ɧɚɧɨɬɪɭɛɨɤ� ɩɪɢ� ɛɨɥɟɟ�
ɧɢɡɤɢɯ� ɬɟɦɩɟɪɚɬɭɪɚɯ� ɯɚɪɚɤɬɟɪɧɨ� ɦɚɤɫɢɦɭɦ� ɞɟɫɨɪɛɰɢɢ� ɮɢɡɢɱɟɫɤɢ� ɫɜɹɡɚɧɧɨɝɨ� ɦɨɧɨɨɤɫɢɞɚ�
ɭɝɥɟɪɨɞɚ�

ɇɚ ɪɢɫ� � ɩɨɤɚɡɚɧɵ�ɬɟɪɦɨɞɟɫɨɪɛɰɢɨɧɧɵɟ�ɫɩɟɤɬɪɵ�ɩɚɪɨɜ�ɜɨɞɵ��ɦɨɧɨ�ɨɤɫɢɞɚ�ɭɝɥɟɪɨɞɚ�
ɢ�ɚɬɨɦɚɪɧɨɝɨ�ɤɢɫɥɨɪɨɞɚ��ɩɨɥɭɱɟɧɧɵɟ�ɧɚ�ɭɝɥɟɪɨɞɧɵɯ�ɧɢɬɹɯ��

ɂɡ� ɞɚɧɧɵɯ� ɪɢɫ� � ɫɥɟɞɭɟɬ�� ɱɬɨ ɧɚ� ɭɝɥɟɪɨɞɧɵɯ� ɧɢɬɹɯ� ɜ ɛɨɥɶɲɨɦ� ɤɨɥɢɱɟɫɬɜɟ�
ɚɞɫɨɪɛɢɪɭɸɬɫɹ�ɩɚɪɵ�ɜɨɞɵ��ɢɦɟɸɳɢɟ�ɮɢɡɢɱɟɫɤɢɟ�ɢ�ɯɢɦɢɱɟɫɤɢɟ�ɩɨɜɟɪɯɧɨɫɬɧɵɟ�ɫɜɹɡɢ��Ɍɚɤ��ɞɨ
ɬɟɦɩɟɪɚɬɭɪɵ ��� �& ɞɟɫɨɪɛɢɪɭɟɬɫɹ� ɮɢɡɢɱɟɫɤɢ� ɚɞɫɨɪɛɢɪɨɜɚɧɧɚɹ� ɜɨɞɚ�� ɉɪɢ� ɛɨɥɟɟ� ɜɵɫɨɤɢɯ�
ɬɟɦɩɟɪɚɬɭɪɚɯ� ɩɪɨɢɫɯɨɞɢɬ� ɞɟɫɨɪɛɰɢɹ� ɯɢɦɢɱɟɫɤɢ� ɫɜɹɡɚɧɧɨɣ� ɜɨɞɵ�� ɉɪɢ ɬɟɦɩɟɪɚɬɭɪɟ ��� �&
ɫɤɨɪɨɫɬɶ� ɞɟɫɨɪɛɰɢɢ� ɯɢɦɢɱɟɫɤɢ� ɫɜɹɡɚɧɧɨɣ� ɜɨɞɵ� ɡɚɦɟɬɧɨ� ɩɚɞɚɟɬ�� Ʉɨɥɢɱɟɫɬɜɨ� ɚɬɨɦɚɪɧɨɝɨ�
ɤɢɫɥɨɪɨɞɚ�� ɞɟɫɨɪɛɢɪɭɟɦɨɝɨ� ɫ ɩɨɜɟɪɯɧɨɫɬɢ� ɭɝɥɟɪɨɞɧɵɯ� ɧɢɬɟɣ�� ɧɟɜɵɫɨɤɨ�� ɉɪɢ� ɩɪɨɰɟɫɫɟ�
ɬɟɪɦɨɞɟɫɨɪɛɰɢɢ� ɦɨɧɨɨɤɫɢɞɚ� ɭɝɥɟɪɨɞɚ� ɦɚɤɫɢɦɭɦ� ɧɚɛɥɸɞɚɟɬɫɹ ɩɪɢ ɬɟɦɩɟɪɚɬɭɪɟ ��� �&�� ɚ�
ɡɚɬɟɦ�ɩɪɨɢɫɯɨɞɢɬ�ɪɚɜɧɨɦɟɪɧɨɟ�ɩɨɜɵɲɟɧɢɟ�ɢɧɬɟɧɫɢɜɧɨɫɬɢ�ɩɪɨɰɟɫɫɚ�ɟɝɨ�ɞɟɫɨɪɛɰɢɢ��

ɇɚ ɪɢɫ� �� ɩɨɤɚɡɚɧɵ� ɤɚɬɨɞɧɵɟ� ɩɨɬɟɧɰɢɨɞɢɧɚɦɢɱɟɫɤɢɟ� ɤɪɢɜɵɟ� ɷɥɟɤɬɪɨɜɵɞɟɥɟɧɢɹ�
ɜɨɞɨɪɨɞɚ�ɧɚ�ɭɝɥɟɪɨɞɧɵɯ ɧɢɬɹɯ�ɢ�ɭɝɥɟɪɨɞɧɵɯ�ɧɚɧɨɬɪɭɛɤɚɯ��

ɂɡ ɞɚɧɧɵɯ�ɪɢɫ� ��
ɫɥɟɞɭɟɬ�� ɱɬɨ� ɧɚ�
ɭɝɥɟɪɨɞɧɵɯ� ɧɢɬɹɯ� ɢ�
ɧɚɧɨɬɪɭɛɤɚɯ�
ɮɢɤɫɢɪɭɸɬɫɹ� ɜɵɫɨɤɢɟ�
ɬɨɤɢ� ɷɥɟɤɬɪɨɜɵɞɟɥɟɧɢɹ�
ɜɨɞɨɪɨɞɚ�� Ɍɚɤɢɦ�
ɨɛɪɚɡɨɦ�� ɭɫɬɚɧɨɜɥɟɧɨ��
ɱɬɨ� ɧɚ ɭɝɥɟɪɨɞɧɵɯ�
ɧɢɬɹɯ� ɢ ɧɚɧɨɬɪɭɛɤɚɯ�
ɧɚɛɥɸɞɚɸɬɫɹ� ɜɵɫɨɤɢɟ�
ɩɨɤɚɡɚɬɟɥɢ�
ɷɥɟɤɬɪɨɜɵɞɟɥɟɧɢɹ�
ɜɨɞɨɪɨɞɚ��ɱɬɨ�ɩɨɡɜɨɥɹɟɬ�
ɢɫɩɨɥɶɡɨɜɚɬɶ� ɷɬɢ�
ɦɚɬɟɪɢɚɥɵ� ɞɥɹ
ɚɤɤɭɦɭɥɢɪɨɜɚɧɢɹ�
ɜɨɞɨɪɨɞɚ��

ɋ ɭɱɟɬɨɦ�
ɩɨɥɭɱɟɧɧɵɯ� ɞɚɧɧɵɯ� ɛɵɥɢ� ɢɡɝɨɬɨɜɥɟɧɵ� ɤɨɦɩɨɡɢɬɵ� ɧɚ ɨɫɧɨɜɟ� ɫɜɟɪɯɬɜɟɪɞɵɯ� ɦɚɬɟɪɢɚɥɨɜ�
�ɚɥɦɚɡ � F%1��ɫ ɭɝɥɟɪɨɞɧɨɣ�ɫɜɹɡɤɨɣ��ɫɨɫɬɨɹɳɢɟ�ɧɚ �� ��ɢɡ ɍɇɄ��ɨɛɥɚɞɚɸɳɢɟ�ɭɧɢɤɚɥɶɧɵɦ�
ɫɨɱɟɬɚɧɢɟɦ� ɩɪɨɱɧɨɫɬɧɵɯ� ɫɜɨɣɫɬɜ� ɢ� ɬɟɪɦɨɫɬɚɛɢɥɶɧɨɫɬɢ�� ɱɬɨ ɩɪɢ ɢɫɩɨɥɶɡɨɜɚɧɢɢ� ɷɬɨɝɨ�
ɦɚɬɟɪɢɚɥɚ� ɜ ɲɥɢɮɨɜɚɥɶɧɨɦ� ɢɧɫɬɪɭɦɟɧɬɟ� ɞɥɹ ɲɥɢɮɨɜɚɧɢɹ� ɬɜɟɪɞɵɯ� ɫɩɥɚɜɨɜ ɩɨɜɵɲɚɟɬ�
ɢɡɧɨɫɨɫɬɨɣɤɨɫɬɶ�ɲɥɢɮɨɜɚɥɶɧɵɯ�ɤɪɭɝɨɜ�ɧɚ�ɩɨɥɢɦɟɪɧɨɣ�ɢ�ɦɟɬɚɥɥɨɩɨɥɢɦɟɪɧɨɣ� ɫɜɹɡɤɟ� ɜ ����
��� ɪɚɡɚ��

ɉɪɢ� ɜɵɩɨɥɧɟɧɢɢ� ɢɫɫɥɟɞɨɜɚɧɢɣ� ɜ ɪɚɦɤɚɯ� ɧɚɭɱɧɨɣ� ɬɟɦɵ� ɂɋɆ ɇȺɇɍ� ʋ �����
©ɂɫɫɥɟɞɨɜɚɧɢɟ� ɮɢɡɢɤɨ�ɯɢɦɢɱɟɫɤɨɝɨ� ɦɨɞɢɮɢɰɢɪɨɜɚɧɢɹ� ɩɨɜɟɪɯɧɨɫɬɢ� ɧɚɧɨɩɨɪɨɲɤɨɜ�
ɭɝɥɟɪɨɞɧɵɯ� ɦɚɬɟɪɢɚɥɨɜ�� ɜɯɨɞɹɳɢɯ� ɜ ɫɨɫɬɚɜ� ɤɨɦɩɨɡɢɰɢɨɧɧɵɯ� ɩɨɤɪɵɬɢɣ� ɲɥɢɮɩɨɪɨɲɤɨɜ�
ɚɥɦɚɡɨɜ� ɞɥɹ ɲɥɢɮɨɜɚɥɶɧɨɝɨ� ɢɧɫɬɪɭɦɟɧɬɚ� ɩɨɜɵɲɟɧɧɨɣ� ɢɡɧɨɫɨɫɬɨɣɤɨɫɬɢª� ɭɫɬɚɧɨɜɥɟɧɨ�� ɱɬɨ�

Ɋɢɫ�����Ʉɚɬɨɞɧɵɟ�ɩɨɬɟɧɰɢɨɞɢɧɚɦɢɱɟɫɤɢɟ�ɤɪɢɜɵɟ�
ɷɥɟɤɬɪɨɜɵɞɟɥɟɧɢɹ�ɜɨɞɨɪɨɞɚ��ɩɨɥɭɱɟɧɧɵɟ�ɧɚ�ɍɇɄ�����ɢ�ɍɇɌ����



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

���

ɦɟɬɚɥɥɢɡɚɰɢɹ� ɲɥɢɮɩɨɪɨɲɤɨɜ� ɚɥɦɚɡɚ� Ⱥɋ��� Ⱥɋ��� ɢ� ɤɨɦɩɨɡɢɰɢɨɧɧɵɯ� ɲɥɢɮɩɨɪɨɲɤɨɜ�
ɤɨɦɛɢɧɢɪɨɜɚɧɧɵɦɢ� ɩɨɤɪɵɬɢɹɦɢ� 1L � ɍɇɌ�� &X±$O � ɍɇɌ� ɩɪɢɜɨɞɢɬ� ɤ ɩɨɜɵɲɟɧɢɸ�
ɲɟɪɨɯɨɜɚɬɨɫɬɢ�ɩɨɜɟɪɯɧɨɫɬɢ�ɡɟɪɟɧ�ɩɨɪɨɲɤɨɜ��ɩɪɢɦɟɧɟɧɢɟ�ɢɧɫɬɪɭɦɟɧɬɚ�ɢɡ ɤɨɬɨɪɵɯ�ɩɨɜɵɲɚɟɬ�
ɩɪɨɞɭɤɬɢɜɧɨɫɬɶ� ɨɛɪɚɛɨɬɤɢ� ɜ � ɪɚɡɚ�� Ɇɢɧɢɦɚɥɶɧɚɹ� ɲɟɪɨɯɨɜɚɬɨɫɬɶ� ɡɟɪɟɧ� ɲɥɢɮɩɨɪɨɲɤɨɜ�
ɧɚɛɥɸɞɚɟɬɫɹ�ɩɪɢ ɦɟɬɚɥɥɢɡɚɰɢɢ�ɩɨɪɨɲɤɨɜ�ɤɨɦɛɢɧɢɪɨɜɚɧɧɵɦ�ɩɨɤɪɵɬɢɟɦ�&X±$O�ɍɇɌ��

ȼɵɜɨɞɵ
�� Ȼɵɥɢ� ɨɩɪɟɞɟɥɟɧɵ ɬɟɯɧɨɥɨɝɢɱɟɫɤɢɟ� ɢ� ɮɢɡɢɤɨ�ɯɢɦɢɱɟɫɤɢɟ� ɯɚɪɚɤɬɟɪɢɫɬɢɤɢ�

ɭɝɥɟɪɨɞɧɵɯ� ɧɚɧɨɬɪɭɛɨɤ� �ɍɇɌ�� ɩɪɨɢɡɜɨɞɫɬɜɚ�1DQR*URXS &R� �&]HFK 5HSXEOLF�� ɩɨɥɭɱɟɧɧɵɯ
ɦɟɬɨɞɨɦ� ɝɚɡɨɮɚɡɧɨɝɨ� ɤɚɬɚɥɢɬɢɱɟɫɤɨɝɨ� ɨɫɚɠɞɟɧɢɹ� ɭɝɥɟɜɨɞɨɪɨɞɨɜ�ɧɚ 1LɈ�0JɈ ɤɚɬɚɥɢɡɚɬɨɪɟ�
�ɤɚɬɚɥɢɬɢɱɟɫɤɢɣ &9'�ɩɢɪɨɥɢɡ��� ɢ ɭɝɥɟɪɨɞɧɵɯ� ɧɢɬɟɜɢɞɧɵɯ� ɤɪɢɫɬɚɥɥɨɜ� �ɍɇɄ���
ɨɛɪɚɡɨɜɚɜɲɢɯɫɹ� ɦɟɬɨɞɨɦ� ɮɢɡɢɤɨ�ɯɢɦɢɱɟɫɤɨɝɨ� ɫɢɧɬɟɡɚ� ɧɚ 0R ɤɚɬɚɥɢɡɚɬɨɪɟ ɜ ɪɟɚɤɬɨɪɟ�
ɭɫɬɚɧɨɜɤɢ�ɮɢɡɢɤɨ�ɯɢɦɢɱɟɫɤɨɝɨ� ɫɢɧɬɟɡɚ� �ɂɋɆ ɇȺɇɍ��� ɧɚɫɵɩɧɚɹ�ɩɥɨɬɧɨɫɬɶ�ɩɪɢ� ɫɜɨɛɨɞɧɨɣ�
ɡɚɫɵɩɤɟ�ɢ�ɫ�ɭɩɥɨɬɧɟɧɢɟɦ��ɧɚɫɵɩɧɨɣ ɨɛɴɺɦ��ɨɬɧɨɫɢɬɟɥɶɧɚɹ�ɩɥɨɬɧɨɫɬɶ��ɨɬɧɨɫɢɬɟɥɶɧɵɣ�ɨɛɴɺɦ��
ɩɨɪɢɫɬɨɫɬɶ��ɫɵɩɭɱɟɫɬɶ��ɭɝɨɥ�ɨɬɤɨɫɚ��ɭɞɟɥɶɧɚɹ�ɩɨɜɟɪɯɧɨɫɬɶ��

�� Ȼɵɥɢ� ɢɡɭɱɟɧɵ� ɬɟɪɦɨɞɟɫɨɪɛɰɢɨɧɧɵɟ� ɫɜɨɣɫɬɜɚ� ɢ� ɢɡɦɟɪɟɧ� ɷɥɟɤɬɪɨɤɢɧɟɬɢɱɟɫɤɢɣ�
ɩɨɬɟɧɰɢɚɥ�ɍɇɌ�ɢ�ɍɇɄ��

�� ɋɨɩɨɫɬɚɜɥɟɧɵ� ɬɟɪɦɨɞɟɫɨɪɛɰɢɨɧɧɵɟ� ɫɩɟɤɬɪɵ�� ɩɨɥɭɱɟɧɧɵɟ� ɧɚ ɭɝɥɟɪɨɞɧɵɯ� ɧɢɬɹɯ� ɢ�
ɧɚɧɨɬɪɭɛɤɚɯ��ɉɨɤɚɡɚɧɨ��ɱɬɨ�ɢɯ�ɩɨɜɟɪɯɧɨɫɬɢ�ɚɤɬɢɜɧɨ�ɚɞɫɨɪɛɢɪɭɸɬ�ɩɚɪɵ�ɜɨɞɵ��ɉɪɢ�ɷɬɨɦ�ɞɥɹ�
ɧɚɧɨɬɪɭɛɨɤ� ɩɪɟɢɦɭɳɟɫɬɜɟɧɧɨ� ɧɚɛɥɸɞɚɟɬɫɹ� ɮɢɡɢɱɟɫɤɚɹ� ɚɞɫɨɪɛɰɢɹ� ɩɚɪɨɜ� ɜɨɞɵ�� ɚ� ɞɥɹ�
ɭɝɥɟɪɨɞɧɵɯ� ɧɢɬɟɣ� ± ɫɨɢɡɦɟɪɢɦɵɟ� ɩɪɨɰɟɫɫɵ� ɞɟɫɨɪɛɰɢɢ� ɮɢɡɢɱɟɫɤɢ� ɢ� ɯɢɦɢɱɟɫɤɢ� ɫɜɹɡɚɧɧɨɣ�
ɜɨɞɵ��ɉɪɨɰɟɫɫɵ�ɞɟɫɨɪɛɰɢɢ�ɦɨɧɨɨɤɫɢɞɚ�ɭɝɥɟɪɨɞɚ�ɩɨɯɨɠɢ��ɏɨɬɹ�ɞɥɹ�ɍɇɌ�ɩɪɢ�ɛɨɥɟɟ�ɧɢɡɤɢɯ�
ɬɟɦɩɟɪɚɬɭɪɚɯ�ɧɚɛɥɸɞɚɟɬɫɹ�ɦɚɤɫɢɦɭɦ�ɞɟɫɨɪɛɰɢɢ�ɮɢɡɢɱɟɫɤɢ�ɫɜɹɡɚɧɧɨɣ�+�2 ɢ�&2��

�� ɍɫɬɚɧɨɜɥɟɧɨ�� ɱɬɨ� ɧɚ ɭɝɥɟɪɨɞɧɵɯ� ɧɢɬɹɯ� ɢ� ɧɚɧɨɬɪɭɛɤɚɯ� ɧɚɛɥɸɞɚɸɬɫɹ� ɜɵɫɨɤɢɟ�
ɩɨɤɚɡɚɬɟɥɢ�ɷɥɟɤɬɪɨɜɵɞɟɥɟɧɢɹ�ɜɨɞɨɪɨɞɚ��ɱɬɨ�ɞɚɟɬ�ɜɨɡɦɨɠɧɨɫɬɶ�ɢɫɩɨɥɶɡɨɜɚɬɶ�ɷɬɢ�ɦɚɬɟɪɢɚɥɵ�
ɞɥɹ ɚɤɤɭɦɭɥɢɪɨɜɚɧɢɹ�ɜɨɞɨɪɨɞɚ��

�� ɇɚ ɨɫɧɨɜɟ� ɫɜɟɪɯɬɜɟɪɞɵɯ� ɦɚɬɟɪɢɚɥɨɜ� �ɚɥɦɚɡ � F%1�� ɫ ɭɝɥɟɪɨɞɧɨɣ� ɫɜɹɡɤɨɣ��
ɫɨɫɬɨɹɳɢɯ ɧɚ �� ��ɢɡ ɍɇɄ�� ɨɛɥɚɞɚɸɳɢɯ� ɭɧɢɤɚɥɶɧɵɦ� ɫɨɱɟɬɚɧɢɟɦ� ɩɪɨɱɧɨɫɬɧɵɯ� ɫɜɨɣɫɬɜ� ɢ�
ɬɟɪɦɨɫɬɚɛɢɥɶɧɨɫɬɢ��ɛɵɥɢ�ɢɡɝɨɬɨɜɥɟɧɵ�ɤɨɦɩɨɡɢɬɵ��ɢɫɩɨɥɶɡɨɜɚɧɢɟ�ɤɨɬɨɪɵɯ�ɜ ɲɥɢɮɨɜɚɥɶɧɨɦ�
ɢɧɫɬɪɭɦɟɧɬɟ� ɩɪɢ ɲɥɢɮɨɜɚɧɢɢ� ɬɜɟɪɞɵɯ� ɫɩɥɚɜɨɜ� ɩɨɜɵɲɚɟɬ� ɢɡɧɨɫɨɫɬɨɣɤɨɫɬɶ�ɲɥɢɮɨɜɚɥɶɧɵɯ�
ɤɪɭɝɨɜ�ɧɚ ɩɨɥɢɦɟɪɧɨɣ�ɢ�ɦɟɬɚɥɥɨɩɨɥɢɦɟɪɧɨɣ�ɫɜɹɡɤɟ�ɜ ������� ɪɚɡɚ��

�� ɍɫɬɚɧɨɜɥɟɧɨ�� ɱɬɨ� ɦɟɬɚɥɥɢɡɚɰɢɹ� ɲɥɢɮɩɨɪɨɲɤɨɜ� ɚɥɦɚɡɚ� Ⱥɋ��� Ⱥɋ��� ɢ�
ɤɨɦɩɨɡɢɰɢɨɧɧɵɯ�ɲɥɢɮɩɨɪɨɲɤɨɜ� ɤɨɦɛɢɧɢɪɨɜɚɧɧɵɦɢ� ɩɨɤɪɵɬɢɹɦɢ�1L � ɍɇɌ��&X±$O � ɍɇɌ�
ɩɪɢɜɨɞɢɬ� ɤ ɩɨɜɵɲɟɧɢɸ� ɲɟɪɨɯɨɜɚɬɨɫɬɢ� ɩɨɜɟɪɯɧɨɫɬɢ� ɡɟɪɟɧ� ɩɨɪɨɲɤɨɜ�� ɩɪɢɦɟɧɟɧɢɟ�
ɢɧɫɬɪɭɦɟɧɬɚ� ɢɡ ɤɨɬɨɪɵɯ� ɩɨɜɵɲɚɟɬ� ɩɪɨɞɭɤɬɢɜɧɨɫɬɶ� ɨɛɪɚɛɨɬɤɢ� ɜ � ɪɚɡɚ�� Ɇɢɧɢɦɚɥɶɧɚɹ�
ɲɟɪɨɯɨɜɚɬɨɫɬɶ� ɡɟɪɟɧ� ɲɥɢɮɩɨɪɨɲɤɨɜ� ɧɚɛɥɸɞɚɟɬɫɹ� ɩɪɢ ɦɟɬɚɥɥɢɡɚɰɢɢ� ɩɨɪɨɲɤɨɜ�
ɤɨɦɛɢɧɢɪɨɜɚɧɧɵɦ�ɩɨɤɪɵɬɢɟɦ�&X±$O�ɍɇɌ��

�� ɉɨɤɚɡɚɧɨ�� ɱɬɨ� ɬɟɯɧɨɥɨɝɢɱɟɫɤɢɟ� ɢ� ɮɢɡɢɤɨ�ɯɢɦɢɱɟɫɤɢɟ� ɫɜɨɣɫɬɜɚ� ɍɇɌ� ɢ� ɍɇɄ�
ɩɨɡɜɨɥɹɸɬ� ɢɫɩɨɥɶɡɨɜɚɬɶ� ɷɬɢ� ɦɚɬɟɪɢɚɥɵ� ɜ ɢɧɫɬɪɭɦɟɧɬɚɥɶɧɨɦ ɦɚɬɟɪɢɚɥɨɜɟɞɟɧɢɢ� ɢ� ɜ
ɬɟɯɧɨɥɨɝɢɱɟɫɤɢɯ�ɩɪɨɰɟɫɫɚɯ�ɚɤɤɭɦɭɥɢɪɨɜɚɧɢɹ�ɜɨɞɨɪɨɞɚ��

Ⱦɨɫɥɿɞɠɟɧɨ� ɮɿɡɢɤɨ�ɯɿɦɿɱɧɿ� ɬɚ ɬɟɯɧɨɥɨɝɿɱɧɿ� ɜɥɚɫɬɢɜɨɫɬɿ� ɜɭɝɥɟɰɟɜɢɯ� ɧɚɧɨɬɪɭɛɨɤ� ɬɚ
ɜɭɝɥɟɰɟɜɢɯ� ɧɢɬɤɨɩɨɞɿɛɧɢɯ� ɤɪɢɫɬɚɥɿɜ�� ȼɢɡɧɚɱɟɧɨ� ɬɚɤɿ� ɯɚɪɚɤɬɟɪɢɫɬɢɤɢ�� ɧɚɫɢɩɧɚ ɝɭɫɬɢɧɚ�� ɧɚɫɢɩɧɢɣ
ɨɛ¶ɽɦ�� ɜɿɞɧɨɫɧɚ ɝɭɫɬɢɧɚ�� ɜɿɞɧɨɫɧɢɣ ɨɛ¶ɽɦ�� ɩɨɪɢɫɬɿɫɬɶ�� ɩɢɬɨɦɚ ɩɨɜɟɪɯɧɹ�� ɫɢɩɤɿɫɬɶ�� ɤɭɬ ɭɤɨɫɭ��



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

���

ɚɞɫɨɪɛɰɿɣɧɚ ɡɞɚɬɧɿɫɬɶ�� ɇɚɜɟɞɟɧɨ� ɪɟɡɭɥɶɬɚɬɢ� ɜɢɩɪɨɛɨɜɭɜɚɧɶ� ɲɥɿɮɭɜɚɥɶɧɨɝɨ� ɿɧɫɬɪɭɦɟɧɬɭ� ɡ
ɦɚɬɟɪɿɚɥɿɜ�ɡ ɍɇɌ�ɬɚ�ɍɇɄ�

Ʉɥɸɱɨɜɿ� ɫɥɨɜɚ� ɜɭɝɥɟɰɟɜɿ ɧɚɧɨɬɪɭɛɤɢ�� ɜɭɝɥɟɰɟɜɿ ɧɢɬɤɨɩɨɞɿɛɧɿ ɤɪɢɫɬɚɥɢ�� ɮɿɡɢɤɨ�ɯɿɦɿɱɧɿ�
ɜɥɚɫɬɢɜɨɫɬɿ�� ɬɟɯɧɨɥɨɝɿɱɧɿ� ɜɥɚɫɬɢɜɨɫɬɿ� ɞɢɫɩɟɪɫɧɢɯ� ɦɚɬɟɪɿɚɥɿɜ�� ɧɚɫɢɩɧɚ ɝɭɫɬɢɧɚ�� ɧɚɫɢɩɧɢɣ ɨɛ¶ɽɦ��
ɫɢɩɤɿɫɬɶ��ɩɨɪɢɫɬɿɫɬɶ��ɩɢɬɨɦɚ ɩɨɜɟɪɯɧɹ��ɚɞɫɨɪɛɰɿɣɧɚ ɡɞɚɬɧɿɫɬɶ�

9� *� 3ROWRUDWVNLL��2� 2� %RFKHFKND��2� 9� /HVKFKHQNR��9� ,� /DYULQHQNR��5� 9DLãQRUDV
&203$5$7,9(�678',(6�2)�3+<6,&$/�&+(0,&$/ $1' 7(&+12/2*,&$/�3523(57,(6�

2)�&$5%21�1$1278%(6�$1'�&$5%21�),/$0(17286 &5<67$/6
7KH� SK\VLFDO�FKHPLFDO� DQG� WHFKQRORJLFDO� SURSHUWLHV� RI FDUERQ� QDQRWXEHV� �&17�� DQG� FDUERQ�

ILODPHQWRXV�FU\VWDOV� �&)&��KDYH�EHHQ� VWXGLHG��7KH IROORZLQJ�FKDUDFWHULVWLFV�DUH�GHWHUPLQHG��EXON�GHQVLW\��
EXON� YROXPH�� UHODWLYH� GHQVLW\� DQG� UHODWLYH� YROXPH�� SRURVLW\�� VSHFLILF� VXUIDFH�� IORZ�DELOLW\�� DQJOH� RI VORSH��
DGVRUSWLRQ�FDSDFLW\� 7KH UHVXOWV�RI WHVWLQJ�JULQGLQJ�WRROV�RI PDWHULDOV�RI &17�DQG�&)&�DUH�SUHVHQWHG��

.H\� ZRUGV� FDUERQ� QDQRWXEHV�� FDUERQ� ILODPHQWRXV� FU\VWDOV�� SK\VLFDO�FKHPLFDO� SURSHUWLHV��
WHFKQRORJLFDO� SURSHUWLHV� RI GLVSHUVHG� PDWHULDO�� EXON GHQVLW\�� EXON YROXPH�� IORZ�DELOLW\�� SRURVLW\�� VSHFLILF
VXUIDFH��DGVRUSWLRQ FDSDFLW\��

Ʌɢɬɟɪɚɬɭɪɚ
�� Ʌɚɜɪɢɧɟɧɤɨ ȼ� ɂ��� ɋɨɥɨɞ ȼ� ɘ�� ɂɧɫɬɪɭɦɟɧɬɵ� ɢɡ ɫɜɟɪɯɬɜɟɪɞɵɯ� ɦɚɬɟɪɢɚ�ɥɨɜ� ɜ

ɬɟɯɧɨɥɨɝɢɹɯ� ɚɛɪɚɡɢɜɧɨɣ� ɢ ɮɢɡɢɤɨ�ɯɢɦɢɱɟɫɤɨɣ� ɨɛɪɚɛɨɬɤɢ� �� ɦɨɧɨɝɪɚɮɢɹ� ±
Ʉɚɦɟɧɫɤɨɟ��ȾȽɌɍ��������± ��� ɫ��

�� 3ROWRUDWVNL\ 9� *���/DYULQHQNR 9� ,���6DIRQRYD 0� 1���3HWDV\XN *� $��$ QRYHO�FRPSRVLWH�
GLDPRQG�FRQWDLQLQJ� GLVSHUVHG�PDWHULDO� RI QDWXUDO� DQG� V\QWKHWLF� GLDPRQGV� SRZGHUV� DQG�
DEUDVLYH�WRROV�PDGH�RI LW����'LDPRQG�DQG�5HODWHG�0DWHULDOV��± ������± ��� ± 3� ��±����

�� 3ROWRUDWVN\L 9�� $EUDVLYH� VXSHUKDUG� FRPSRVLWH� PDWHULDOV� EDVHG RQ GLDPRQG� DQG� FXELF�
ERURQ� QLWULGH� VWUXFWXUHG� E\ QDQRFDUERQ� ELQGHU� DW VXEDWPRVSKHULF� SUHVVXUHV� LQWHQGHG� IRU
JULQGLQJ�DQG�SROLVKLQJ�WRROV�DQG�SDVWHV�����3URFHHGLQJV�RI WKH ,QWHU�QDWLRQDO�&RQIHUHQFH�RQ
'LDPRQG�DQG�&DUERQ�0DWHULDOV´��-XO\ ��±����������&KLFDJR��86$��± 3� ���

�� ȿɥɟɰɤɢɣ Ⱥ� ȼ�� ɋɨɪɛɰɢɨɧɧɵɟ� ɫɜɨɣɫɬɜɚ� ɭɝɥɟɪɨɞɧɵɯ� ɧɚɧɨɫɬɪɭɤɬɭɪ� ��� ɍɫɩɟɯɢ�
ɮɢɡɢɱɟɫɤɢɯ�ɧɚɭɤ��± ������± �����± ʋ ����± &� ����±������

�� $VVIRXU %���/HRQL 6���6HLIHUW *���%DEXULQ ,��3DFNLQJV�RI FDUERQ�QDQRWXEHV�± QHZ PDWHULDOV�
IRU K\GURJHQ�VWRUDJH���� $GYDQFHG�0DWHULDOV��± ����� ± ����1 ����± 3� ����±������

�� 6XQ /���:DQJ ;��� :DQJ <��� =KDQJ 4� 5ROHV� RI FDUERQ� QDQRWXEHV� LQ QRYHO� HQHUJ\�
VWRUDJH�GHYLFHV�����&DUERQ��± ������± �����± 3� ���±�����

�� Ɍɤɚɱɟɜ Ⱥ� Ƚ��� Ɂɨɥɨɬɭɯɢɧ ɂ� ȼ�� Ⱥɩɩɚɪɚɬɭɪɚ� ɢ� ɦɟɬɨɞɵ� ɫɢɧɬɟɡɚ� ɬɜɟɪɞɨ�ɬɟɥɶɧɵɯ�
ɧɚɧɨɫɬɪɭɤɬɭɪ��± Ɇ���ɂɡɞ�ɜɨ�Ɇɚɲɢɧɨɫɬɪɨɟɧɢɟ����������± ��� ɫ��

�� ȿɥɟɰɤɢɣ Ⱥ� ȼ��Ɇɟɯɚɧɢɱɟɫɤɢɟ�ɫɜɨɣɫɬɜɚ�ɭɝɥɟɪɨɞɧɵɯ�ɧɚɧɨɫɬɪɭɤɬɭɪ�ɢ ɦɚɬɟɪɢɚɥɨɜ�ɧɚ ɢɯ
ɨɫɧɨɜɟ����ɍɫɩɟɯɢ�ɯɢɦɢɢ��± ������± �����± ʋ ���± ɋ� ���±�����

�� ɉɨɥɬɨɪɚɰɤɢɣ ȼ� Ƚ�� ɋɜɟɪɯɬɜɟɪɞɵɟ� ɤɨɦɩɨɡɢɰɢɨɧɧɵɟ� ɩɨɪɨɲɤɢ� ɚɛɪɚɡɢɜ�ɧɨɝɨ�
ɧɚɡɧɚɱɟɧɢɹ� ɧɚ ɨɫɧɨɜɟ� ɚɥɦɚɡɚ� ɢ� ɤɭɛɢɱɟɫɤɨɝɨ� ɧɢɬɪɢɞɚ� ɛɨɪɚ�� ɫɬɪɭɤɬɭɪɢɪɨ�ɜɚɧɧɵɟ�
ɭɝɥɟɪɨɞɧɨɣ� ɫɜɹɡɤɨɣ�� ��� ɉɨɪɨɞɨɪɚɡɪɭɲɚɸɳɢɣ� ɢ� ɦɟɬɚɥɥɨɨɛɪɚɛɚɬɵɜɚ�ɸɳɢɣ�
ɢɧɫɬɪɭɦɟɧɬ�± ɬɟɯɧɢɤɚ�ɢ�ɬɟɯɧɨɥɨɝɢɹ�ɟɝɨ ɢɡɝɨɬɨɜɥɟɧɢɹ�ɢ ɩɪɢɦɟɧɟɧɢɹ��ɋɛ� ɧɚɭɱ� ɬɪ��±
ȼɵɩɭɫɤ ����± Ʉɢɟɜ��ɂɋɆ�ɢɦ�ȼ�ɇ�Ȼɚɤɭɥɹ� ɇȺɇ ɍɤɪɚɢɧɵ��������± ɋ� ���±�����

��� ɉɨɥɬɨɪɚɰɤɢɣ ȼ� Ƚ��� Ʌɟɳɟɧɤɨ Ɉ� ȼ�� ɋɜɟɪɯɬɜɟɪɞɵɣ� ɤɨɦɩɨɡɢɰɢɨɧɧɵɣ� ɦɚɬɟɪɢɚɥ� ɧɚ
ɨɫɧɨɜɟ�ɚɥɦɚɡɚ�ɢ�F%1��ɉɨɥɭɱɟɧɢɟ��ɫɜɨɣɫɬɜɚ��ɩɪɢɦɟɧɟɧɢɟ��± 6DDUEU�FNHQ��9HUODJ /$3
/$0%(57 $FDGHPLF 3XEOLVKLQJ��*HUPDQ\��������± �� ɫ�



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

���

��� Ʉɨɦɩɨɡɢɬɢ�ɧɚ ɨɫɧɨɜɿ�ɦɿɤɪɨɩɨɪɨɲɤɿɜ�ɄɇȻ��ɫɬɪɭɤɬɭɪɨɜɚɧɢɯ�ɜɭɝ�ɥɟɰɟɜɨɸ�ɡɜ¶ɹɡɤɨɸ��ɹɤ
ɮɭɧɤɰɿɨɧɚɥɶɧɿ� ɟɥɟɦɟɧɬɢ� ɜ ɫɬɪɭɤɬɭɪɿ� ɪɨɛɨɱɨɝɨ� ɲɚɪɭ� ɚɥɦɚɡɧɨ�ɚɛɪɚɡɢɜɧɨɝɨ�
ɿɧɫɬɪɭɦɟɧɬɭ�� �� ɒɥɿɮɩɨɪɨɲɤɢ� ɡ ɤɨɦɩɨɡɢɬɿɜ� ɹɤ ɚɛɪɚɡɢɜɧɿ� ɟɥɟɦɟɧɬɢ� �� ȼ� ȱ�
Ʌɚɜɪɿɧɟɧɤɨ��Ȼ� ȼ� ɋɢɬɧɢɤ��ȼ� Ƚ� ɉɨɥɬɨɪɚɰɶɤɢɣ�ɢ�ɞɪ� �� ɋɜɟɪɯɬɜɺɪɞɵɟ�ɦɚɬɟɪɢɚɥɵ�� ±
������± ʋ ���± ɋ� ��±����

��� Ʉɨɦɩɨɡɢɬɢ� ɧɚ ɨɫɧɨɜɿ� ɦɿɤɪɨɩɨɪɨɲɤɿɜ� ɄɇȻ�� ɫɬɪɭɤɬɭɪɨɜɚɧɿ� ɜɭɝ�ɥɟɰɟɜɨɸ� ɡɜ¶ɹɡɤɨɸ�� ɹɤ
ɮɭɧɤɰɿɨɧɚɥɶɧɿ�ɟɥɟɦɟɧɬɢ�ɜ ɫɬɪɭɤɬɭɪɿ�ɪɨɛɨɱɨɝɨ�ɲɚɪɭ�ɚɥɦɚɡɧɨ�ɚɛɪɚɡɢɜɧɨɝɨ�ɿɧɫɬɪɭɦɟɧɬɭ��
ɉɨɜɿɞɨɦɥɟɧɧɹ ���Ʉɨɦɩɨɡɢɬɢ�ɹɤ ɨɩɨɪɧɿ�ɟɥɟɦɟɧɬɢ��� ȼ��ȱ��Ʌɚɜɪɿɧɟɧɤɨ��Ȼ��ȼ��ɋɢɬɧɢɤ��ȼ��Ƚ��
ɉɨɥɬɨɪɚɰɶɤɢɣ�ɢ�ɞɪ�����ɋɜɟɪɯɬɜɺɪɞɵɟ�ɦɚɬɟɪɢɚɥɵ��± ������±ʋ ���± ɋ� ��±����

��� Ʌɚɜɪɢɧɟɧɤɨ ȼ� ɂ��� ɉɨɥɬɨɪɚɰɤɢɣ ȼ� Ƚ��� ɋɨɥɨɞ ȼ �ɘ�� ɇɨɜɵɣ� ɚɛɪɚɡɢɜɧɵɣ�
ɢɧɫɬɪɭɦɟɧɬɚɥɶɧɵɣ� ɦɚɬɟɪɢɚɥ� ɞɥɹ ɩɨɥɢɪɨɜɚɧɢɹ� ɢ� ɲɥɢɮɨɜɚɧɢɹ� ɢɧɫɬɪɭɦɟɧ�ɬɚɥɶɧɵɯ�
ɫɬɚɥɟɣ�� ��� Ɉɛɨɪɭɞɨɜɚɧɢɟ� ɢ� ɢɧɫɬɪɭɦɟɧɬ� ɞɥɹ ɩɪɨɮɟɫɫɢɨɧɚɥɨɜ� �ɫɟɪɢɹ� ±
ɦɟɬɚɥɥɨɨɛɪɚɛɨɬɤɚ��� Ɇɟɠɞɭɧɚɪɨɞɧɵɣ� ɢɧɮɨɪɦɚɰɢɨɧɧɵɣ� ɬɟɯɧɢɱɟɫɤɢɣ� ɠɭɪɧɚɥ�� ±
������± ʋ � �������± ɋ� ��±����

��� Ɏɢɡɢɤɨ�ɯɢɦɢɱɟɫɤɢɟ� ɫɜɨɣɫɬɜɚ� ɫɢɧɬɟɬɢɱɟɫɤɢɯ� ɚɥɦɚɡɨɜ�� ɦɟɬɚɥɥɢɡɢɪɨɜɚɧɧɵɯ�
ɤɨɦɩɨɡɢɰɢɨɧɧɵɦɢ�ɩɨɤɪɵɬɢɹɦɢ����ȿ� Ⱥ� ɉɚɳɟɧɤɨ��ȼ� ɂ� Ʌɚɜɪɢɧɟɧɤɨ��ȼ� ɇ� Ɍɤɚɱ�ɢ�ɞɪ��
��� ɉɨɪɨɞɨɪɚɡɪɭɲɚɸɳɢɣ� ɢ� ɦɟɬɚɥɥɨɨɛɪɚɛɚɬɵɜɚɸɳɢɣ� ɢɧɫɬɪɭɦɟɧɬ� ± ɬɟɯɧɢɤɚ� ɢ�
ɬɟɯɧɨɥɨɝɢɹ�ɟɝɨ ɢɡɝɨɬɨɜɥɟɧɢɹ�ɢ ɩɪɢɦɟɧɟɧɢɹ��ɋɛ� ɧɚɭɱ� ɬɪ��± ȼɵɩɭɫɤ ����± Ʉɢɟɜ��ɂɋɆ
ɢɦ� ȼ� ɇ� Ȼɚɤɭɥɹ� ɇȺɇ ɍɤɪɚɢɧɵ��������± ɋ� ���±�����

��� 3DGDONR 9�� &DUERQ QDQRPDWHULDOV� LQ &]HFK 5HSXEOLF�� SURGXFWLRQ�� FKDUDFWHULVWLFV��
DSSOLFDWLRQ�� 3URFHHGLQJV� RI (XUR1DQR)RUXP ����� ± 1DQRWHFKQRORJ\� IRU 6XVWDLQDEOH�
(FRQRP\� ± (XURSHDQ� DQG� ,QWHUQDWLRQDO� )RUXP� RQ 1DQRWHFKQRORJ\�� � ± � -XQH�� ������
3UDJXH��&]HFK�5HSXEOLF��± 3 ± �����

��� ɇɚɧɨɩɨɪɨɲɤɢ� ɦɧɨɝɨɫɬɟɧɧɵɯ� ɭɝɥɟɪɨɞɧɵɯ� ɧɚɧɨ�ɬɪɭɛɨɤ� ɦɚɪɨɤ� ɆɍɇɌ�$�� ɆɍɇɌ�%��
ɆɍɇɌ�&�� �� Ƚ� ɉ� Ȼɨɝɚɬɵɪɟɜɚ�� Ƚ� Ⱥ� Ȼɚɡɚɥɢɣ�� Ƚ� Ⱦ� ɂɥɶɧɢɰɤɚɹ� ɢ� ɞɪ�� ���
ɉɨɪɨɞɨɪɚɡɪɭɲɚɸɳɢɣ� ɢ� ɦɟɬɚɥɥɨ�ɨɛɪɚɛɚɬɵɜɚɸɳɢɣ� ɢɧɫɬɪɭɦɟɧɬ� ± ɬɟɯɧɢɤɚ� ɢ�
ɬɟɯɧɨɥɨɝɢɹ� ɟɝɨ ɢɡɝɨɬɨɜɥɟɧɢɹ� ɢ ɩɪɢ�ɦɟɧɟɧɢɹ�� ɋɛ� ɧɚɭɱ� ɬɪ�� ± ȼɵɩɭɫɤ ���� ± Ʉɢɟɜ��
ɂɋɆ�ɢɦ�ȼ�ɇ�Ȼɚɤɭɥɹ� ɇȺɇ ɍɤɪɚɢ�ɧɵ��������± ɋ� ���±�����

��� ȼɥɢɹɧɢɟ�ɨɤɢɫɥɢɬɟɥɶɧɨɣ�ɨɛɪɚɛɨɬɤɢ�ɧɚ ɮɢɡɢɤɨ�ɯɢɦɢɱɟɫɤɢɟ�ɫɜɨɣɫɬɜɚ�ɦɧɨɝɨɫɥɨɣ�ɧɵɯ�
ɭɝɥɟɪɨɞɧɵɯ� ɧɚɧɨɬɪɭɛɨɤ�� ��Ƚ� ɉ� Ȼɨɝɚɬɵɪɟɜɚ�� Ⱥ� Ⱦ��ɒɟɜɱɟɧɤɨ�� ȼ� ȿ� Ⱦɢɸɤ� ɢ� ɞɪ�� ���
ɉɨɪɨɞɨɪɚɡɪɭɲɚɸɳɢɣ� ɢ� ɦɟɬɚɥɥɨɨɛɪɚɛɚɬɵɜɚ�ɸɳɢɣ� ɢɧɫɬɪɭɦɟɧɬ� ± ɬɟɯɧɢɤɚ� ɢ�
ɬɟɯɧɨɥɨɝɢɹ�ɟɝɨ ɢɡɝɨɬɨɜɥɟɧɢɹ�ɢ ɩɪɢɦɟɧɟɧɢɹ��ɋɛ� ɧɚɭɱ� ɬɪ��± ȼɵɩɭɫɤ ����± Ʉɢɟɜ��ɂɋɆ�
ɢɦ� ȼ� ɇ� Ȼɚɤɭɥɹ� ɇȺɇ ɍɤɪɚɢɧɵ��������± ɋ� ���±�����

��� ɇɨɜɢɤɨɜ ɇ� ȼ��� ɇɢɤɢɬɢɧ ɘ� ɂ��� ɉɨɥɬɨɪɚɰɤɢɣ ȼ� Ƚ��� Ƚɨɪɞɟɟɜ ɋ� Ʉ�� ɇɢɬɟɜɢɞɧɵɟ�
ɭɝɥɟɪɨɞɧɵɟ�ɤɪɢɫɬɚɥɥɵ�����ɋɜɟɪɯɬɜɺɪɞɵɟ�ɦɚɬɟɪɢɚɥɵ��± ������± ʋ ���± ɋ� ��±����

��� ɉɨɥɬɨɪɚɰɤɢɣ ȼ�Ƚ�� ɋɨɡɞɚɧɢɟ� ɚɛɪɚɡɢɜɧɵɯ� ɫɜɟɪɯɬɜɟɪɞɵɯ� ɤɨɦɩɨɡɢɰɢɨɧ�ɧɵɯ�
ɦɚɬɟɪɢɚɥɨɜ� ɧɚ ɨɫɧɨɜɟ� ɚɥɦɚɡɚ� ɢ� ɤɭɛɢɱɟɫɤɨɝɨ� ɧɢɬɪɢɞɚ� ɛɨɪɚ�� ɫɬɪɭɤɬɭɪɢɪɨɜɚɧɧɵɯ�
ɭɝɥɟɪɨɞɧɨɣ� ɫɜɹɡɤɨɣ� ɩɪɢ� ɞɚɜɥɟɧɢɹɯ� ɧɢɠɟ� ɚɬɦɨɫɮɟɪɧɨɝɨ ɞɢɫɫ��«� ɤɚɧɞ�� ɬɟɯɧ�� ɧɚɭɤ��
���������± Ɇɚɬɟɪɢɚɥɨɜɟɞɟɧɢɟ� ± Ʉ�� ������± ��� ɫ��

��� Ʉɚɬɚɥɢɬɢɱɟɫɤɢɟ� ɫɜɨɣɫɬɜɚ� 3G� 3G�$J� $J�� ɧɚɧɟɫɟɧɧɵɯ� ɧɚ ɚɥɦɚɡɧɵɟ�
ɫɭɛɦɢɤɪɨɩɨɪɨɲɤɢ� �� Ƚ� ɉ� Ȼɨɝɚɬɵɪɟɜɚ�� ȿ� ȼ� ɳɟɧɤɨ�� Ɇ� Ⱥ� Ɇɚɪɢɧɢɱ� ɢ� ɞɪ�� ���
ɋɜɟɪɯɬɜɟɪɞɵɟ�ɦɚɬɟɪɢɚɥɵ��± ������± ʋ ���± ɋ� ��±����

���Ɇ ��������������� Ɇɟɬɨɞ� ɨɩɪɟɞɟɥɟɧɢɹ� ɷɥɟɤɬɪɨɤɢɧɟɬɢɱɟɫɤɨɝɨ� ɩɨɬɟɧ�ɰɢɚɥɚ�
ɧɚɧɨɩɨɪɨɲɤɨɜ�ɋɌɆ�� �� Ȼɨɝɚɬɵɪɟɜɚ Ƚ�ɉ���Ɇɚɪɢɧɢɱ Ɇ�Ⱥ��� Ȼɚɡɚɥɢɣ Ƚ�Ⱥ�� ± Ʉ���ɂɡɞ�ɜɨ�
ɂɋɆ�ɢɦ� ȼ�ɇ� Ȼɚɤɭɥɹ ɇȺɇ ɍɤɪɚɢɧɵ��������± �� ɫ��



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

���

��� ɇɢɤɢɬɢɧ ɘ� ɂ��� ɍɦɚɧ ɋ� Ɇ��� Ʉɨɛɟɪɧɢɱɟɧɤɨ Ʌ� ȼ��� Ɇɚɪɬɵɧɨɜɚ Ʌ� Ɇ�� ɉɨɪɨɲɤɢ� ɢ�
ɩɚɫɬɵ�ɢɡ ɫɢɧɬɟɬɢɱɟɫɤɢɯ�ɚɥɦɚɡɨɜ��± Ʉ���ɇɚɭɤ� ɞɭɦɤɚ��������± ��� ɫ��

ɉɨɫɬɭɩɢɥɚ ��������

5HIHUHQFHV�
�� /DYULQHQNR� 9� ,��� 	� 6RORG� 9� <X�� �������� ,QVWUXPHQW\� L] VYHUKWYLRUG\K� PDWHULDORY� Y

WHKQRORJLLDK�DEUD]LYQRL� IL]LNR�KLPLFKHVNRL�REUDERWNL�>,QVWUXPHQWV�RI VXSHUKDUG�PDWHULDOV�
LQ WHFKQRORJLHV� RI DEUDVLYH� SK\VLFDO�FKHPLFDO� WUHDWPHQW@� .DPHQVNRH�� '*78� >LQ
5XVVLDQ@��

�� 3ROWRUDWVNL\� 9� *��� /DYULQHQNR� 9� ,��� 6DIRQRYD� 0� 1��� 	� 3HWDV\XN� *� $�� �������� $
QRYHO�FRPSRVLWH�GLDPRQG�FRQWDLQLQJ�GLVSHUVHG�PDWHULDO�RI QDWXUDO�DQG�V\QWKHWLF�GLDPRQGV�
SRZGHUV�DQG�DEUDVLYH�WRROV�PDGH�RI LW��'LDPRQG DQG 5HODWHG 0DWHULDOV� ��� ��±����

�� 3ROWRUDWVN\L� 9�� ��������$EUDVLYH�VXSHUKDUG�FRPSRVLWH�PDWHULDOV�EDVHG RQ GLDPRQG�DQG�
FXELF�ERURQ�QLWULGH�VWUXFWXUHG�E\ QDQRFDUERQ�ELQGHU�DW VXEDWPRVSKHULF�SUHVVXUHV�LQWHQGHG�
IRU JULQGLQJ� DQG� SROLVKLQJ� WRROV� DQG� SDVWHV�� 3URFHHGLQJV� IURP 'LDPRQG� DQG� &DUERQ�
0DWHULDOV ¶��� ,QWHUQDWLRQDO &RQIHUHQFH��-XO\ ��±��������� �S�������&KLFDJR��86$��

�� (OHWVNLL� Ⱥ�9�� �������� 6RUEWVLRQQ\H� VYR\VWYD� XJOHURGQ\K� QDQRVWUXNWXU� >6RUSWLRQ�
SURSHUWLHV� RI� FDUERQ� QDQRVWUXFWXUHV@�� 8VSHNKL IL]LFKHVNLK QDXN� ± 3K\VLFV�8VSHNKL�
�$GYDQFHV LQ 3K\VLFDO 6FLHQFHV���9RO� �������������±�����>LQ 5XVVLDQ@��

�� $VVIRXU� %���/HRQL� 6���6HLIHUW� *���	�%DEXULQ� ,����������3DFNLQJV�RI FDUERQ�QDQRWXEHV�±
QHZ PDWHULDOV�IRU K\GURJHQ�VWRUDJH��$GYDQFHG�0DWHULDOV��9RO� ������� ����±������

�� 6XQ /���:DQJ ;��� :DQJ <��� =KDQJ 4� �������� 5ROHV� RI FDUERQ� QDQRWXEHV� LQ QRYHO�
HQHUJ\�VWRUDJH�GHYLFHV��&DUERQ����������±�����

�� 7NDFKLRY� Ⱥ� *��� 	� =RORWXKLQ� ,� 9�� ��������$SSDUDWXUD� L� PHWRG\� VLQWH]D� WYHUGRWHOQ\K�
QDQRVWUXNWXU� >(TXLSPHQW� DQG� PHWKRGV� RI V\QWKHVLV� RI VROLG�VWDWH� QDQRVWUXFWXUHV@��
ɆRVFRZ��3XEOLVKLQJ FRPSDQ\�0HFKDQLFDO HQJLQHHULQJ � ��>LQ 5XVVLDQ@��

�� (OHWVNLL� Ⱥ� 9����������0HKDQLFKHVNLH�VYRLVWYD�XJOHURGQ\K�QDQRVWUXNWXU�L�PDWH�ULDORY�QD
LK� RVQRYH� >0HFKDQLFDO SURSHUWLHV� RI FDUERQ QDQRVWUXFWXUHV� DQG�PDWHULDOV� EDVHG RQ LW@��
8VSHNKL .KLPLL��5XVVLDQ &KHPLFDO 5HYLHZV���9RO� ������� ���±����>LQ 5XVVLDQ@��

�� 3ROWRUDWVNL\� 9� *�� �������� 6YHUKWYLRUG\H� NRPSR]LWVLRQQ\H� SRURVKNL� DEUD]LYQRJR�
QD]QDFKHQLLD QD RVQRYH DOPD]D L NXELFKHVNRJR QLWULGD ERUD� VWUXNWXULURYDQQ\H XJOHURGQRL�
VYLD]NRL�>6XSHUKDUG�FRPSRVLWH�SRZGHUV�RI DEUDVLYH SXUSRVH�EDVHG RQ�GLDPRQG�DQG�FXELF
ERURQ QLWULGH�� VWUXFWXUHG� E\ FDUERQ ELQGHU@�� 3RURGRUD]UXVKDLXVKFKLL� L� PH�
WDOORREUDEDW\YDLXVKFKLL� LQVWUXPHQW� ± WHKQLND� L� WHKQRORJLLD� HJR L]JRWRYOHQLLD� L SULPH�
QHQLLD� �± 5RFN�GHVWUR\LQJ�DQG�PHWDO�ZRUNLQJ� WRROV�± HQJLQHHULQJ�DQG� WHFKQRORJ\�RI LWV�
SURGXFWLRQ�DQG�DSSOLFDWLRQ���������±����>LQ 5XVVLDQ@��

��� 3ROWRUDWVNL\� 9� *���/HVKFKHQNR� 2� 9����������6YHUKWYLRUG\L�NRPSR]LWVLRQQ\L�PDWHULDO�QD
RVQRYH� DOPD]D� L� F%1�� 3ROXFKHQLH�� VYRLVWYD�� SULPHQHQLH� >6XSHUKDUG� FRPSRVLWH�PDWHULDO�
EDVHG RQ GLDPRQG DQG F%1�� 3URGXFWLRQ�� SURSHUWLHV�� DSSOLFDWLRQ@� 6DDUEU�FNHQ�� 9HUODJ�
/$3�/$0%(57�$FDGHPLF�3XEOLVKLQJ�>LQ 5XVVLDQ@��

��� /DYULQHQNR� 9� ,���6\WQLN� %� 9���3ROWRUDWVNL\ 9��*�� HW�DO� ��������.RPSR]\W\�QD RVQRYL�
PLNURSRURVKNLY�.1%��VWUXNWXURYDQ\K�YXJOHWVHYRLX�]YLD]NRLX��\DN IXQNWVLRQDOQL�HOHPHQW\�
Y VWUXNWXUL� URERFKRJR� VKDUX� DOPD]QR�DEUD]\YQRJR� LQVWUXPHQWX�� �� 6KOLISRURVKN\� ]
NRPSR]\WLY� \DN DEUD]\YQL HOHPHQW\�� >&RPSRVLWHV� EDVHG RQ F%1 PLFURQ SRZGHUV�
VWUXFWXUHG�E\ FDUERQ ELQGHU DV�IXQFWLRQDO�HOHPHQWV�LQ WKH VWUXFWXUH�RI WKH ZRUNLQJ OD\HU�RI



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

���

D GLDPRQG�DEUDVLYH WRROV�� �� *ULQGLQJ SRZGHUV� RI FRPSRVLWHV� DV� DEUDVLYH HOHPHQWV@��
6YHUKWYLRUG\H PDWHULDO\�± 6XSHUKDUG PDWHULDOV���� ��±���>LQ 8NUDLQLDQ@��

��� /DYULQHQNR� 9� ,���6\WQLN� %� 9���3ROWRUDWVNL\� 9� *���HW�DO� ��������.RPSR]\W\�QD RVQRYL�
PLNURSRURVKNLY�.1%��VWUXNWXURYDQL�YXJOHWVHYRLX�]YLD]NRLX��\DN IXQNWVLRQDOQL�HOHPHQW\�Y
VWUXNWXUL� URERFKRJR� VKDUX� DOPD]QR�DEUD]\YQRJR� LQVWUXPHQWX�� 3RYLGRPOHQQLD ���
.RPSR]\W\�\DN RSRUQL HOHPHQW\��>&RPSRVLWHV�EDVHG RQ F%1 PLFURQ SRZGHUV�VWUXFWXUHG�
E\ FDUERQ ELQGHU DV� IXQFWLRQDO� HOHPHQWV� LQ WKH VWUXFWXUH� RI WKH ZRUNLQJ OD\HU� RI D
GLDPRQG�DEUDVLYH WRROV�� 5HSRUW �� &RPSRVLWHV� DV� VXSSRUWLQJ HOHPHQWV@�� 6YHUKWYLRUG\H
PDWHULDO\�± 6XSHUKDUG�PDWHULDOV�������±���>LQ 8NUDLQLDQ@�

��� /DYULQHQNR� 9� ,��� 3ROWRUDWVNL\� 9� *��� 	� 6RORG� 9� <X�� �������� 1RY\L� DEUD]\YQ\L�
LQVWUXPHQWWDOQ\L� PDWHULDO� GOLD SROLURYDQLLD� L� VKOLIRYDQLLD� LQVWUXPHQWWDOQ\K� VWDOHL� >1HZ�
DEUDVLYH� WRRO PDWHULDO� IRU SROLVKLQJ� DQG� JULQGLQJ� RI WRRO VWHHOV@�� 2ERUXGRYDQLH� L�
LQVWUXPHQW� GOLD SURIHVVLRQDORY� �VHULLD ± PHWDOORREUDERWND��� 0H]KGXQDURGQ\L� LQIRU�
PDWVLRQQ\L� WHKQLFKHVNLL� ]KXUQDO� ± (TXLSPHQW� DQG� WRROV� IRU SURIHVVLRQDOV� �VHULHV� ±
PHWDOZRUNLQJ���,QWHUQDWLRQDO ,QIRUPDWLRQ 7HFKQLFDO -RXUQDO��� ���������±���>LQ 5XVVLDQ@��

��� 3DVKFKHQNR� (� $��� /DYULQHQNR� 9� ,��� 7NDFK� 9� 1��� HW� DO� �������� )L]LNR�KLPLFKHVNLH�
VYRLVWYD� VLQWHWLFKHVNLK� DOPD]RY�� PHWDOOL]LURYDQQ\K� NRPSR]LWVLRQQ\PL� SRNU\WLLDPL�
>3K\VLFDO�FKHPLFDO� SURSHUWLHV� RI� V\QWKHWLF� GLDPRQGV�PHWDOOL]HG� E\ FRPSRVLWH� FRDWLQJV@��
3RURGRUD]UXVKDLXVKFKLL� L� PHWDOORREUDEDW\YDLXVKFKLL� LQVWUXPHQW� ± WHKQLND� L� WHKQRORJLLD�
HJR L]JRWRYOHQLLD� L SULPHQHQLLD� � ± 5RFN�GHVWUR\LQJ� DQG� PHWDO�ZRUNLQJ� WRROV� ±
HQJLQHHULQJ�DQG�WHFKQRORJ\�RI LWV�SURGXFWLRQ�DQG�DSSOLFDWLRQ����� ���±����>LQ 5XVVLDQ@��

��� 3DGDONR� 9����������&DUERQ�QDQRPDWHULDOV�LQ &]HFK 5HSXEOLF��SURGXFWLRQ��FKDUDFWHULVWLFV��
DSSOLFDWLRQ��3URFHHGLQJV� IURP 1DQRWHFKQRORJ\� IRU 6XVWDLQDEOH�(FRQRP\ ¶��� (XURSHDQ�
DQG� ,QWHUQDWLRQDO�)RUXP�RQ 1DQRWHFKQRORJ\� ��±� -XQH�� ������� �S ������ 3UDJXH�� &]HFK�
5HSXEOLF�

��� %RJDW\UHYD� *� 3��� %D]DOLL� *� $��� ,OQLWVNDLD� *� '��� HW� DO� �������� 1DQRSRURVKNL�
PQRJRVWHQQ\K� XJOHURGQ\K� QDQRWUXERN� PDURN� 0817�$�� 0817�%�� 0817�&�
>1DQRSRZGHUV� RI PXOWL�ZDOOHG FDUERQ QDQRWXEHV� RI 0817�$�� 0817�%�� 0817�&�
JUDGHV@�� 3RURGRUD]UXVKDLXVKFKLL� L� PHWDOORREUDED�W\YDLXVKFKLL� LQVWUXPHQW� ± WHKQLND� L�
WHKQRORJLLD�HJR L]JRWRYOHQLLD�L SULPHQHQLLD��± 5RFN�GHVWUR\LQJ�DQG�PHWDO�ZRUNLQJ�WRROV�±
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