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

���

�� Ɏɢɡɢɤɨ�ɯɢɦɢɱɟɫɤɢɟ� ɫɜɨɣɫɬɜɚ� ɮɪɚɤɰɢɣ�� ɜɵɞɟɥɟɧɧɵɯ� ɢɡ� ɭɥɶɬɪɚɞɢɫɩɟɪɫɧɵɯ� ɚɥɦɚɡɨɜ ��
ɋ� ɂ��ɑɭɯɚɟɜɚ��ɉ� ə��Ⱦɟɬɤɨɜ��Ⱥ� ɉ��Ɍɤɚɱɟɧɤɨ��Ⱥ� Ⱦ��Ɍɨɪɨɩɨɜ� �� ɋɜɟɪɯɬɜɟɪɞɵɟ�ɦɚɬɟɪ�±
������± ʋ����± ɋ����±���

�� Ȼɨɧɞɚɪɶ�ȼ� ɋ���ɉɭɡɵɪɶ�Ⱥ� ɉ��ɇɚɧɨɚɥɦɚɡɵ�ɞɥɹ�ɛɢɨɥɨɝɢɱɟɫɤɢɯ�ɢɫɫɥɟɞɨɜɚɧɢɣ����Ɏɢɡɢɤɚ�
ɬɜɟɪɞɨɝɨ�ɬɟɥɚ��± ������± Ɍ������± ȼɵɩ���� ± &� ���±����

�� ȼɢɬɹɡɶ�ɉ� Ⱥ��ɋɨɫɬɨɹɧɢɟ�ɢ�ɩɟɪɫɩɟɤɬɢɜɵ�ɢɫɩɨɥɶɡɨɜɚɧɢɹ�ɧɚɧɨɚɥɦɚɡɨɜ� ɞɟɬɨɧɚɰɢɨɧɧɨɝɨ�
ɫɢɧɬɟɡɚ�ɜ�Ȼɟɥɨɪɭɫɫɢɢ��� Ɍɚɦ�ɠɟ� ± &� ���±����

�� &KHPLFDO� PHFKDQLFDO� PRGLILFDWLRQ� RI� QDQRGLDPRQG� LQ� DTXHRXV� V\VWHP� �� <� :�� =KX��
;� 4� 6KHQ��%� &��:DQJ�HW�DO���� Ɍɚɦ ɠɟ� ± &� ���±����

�� =HWD�SRWHQWLDO�VWXG\�RI�GHWRQDWLRQ�QDQRGLDPRQGV���9��3LFKRW��0��&RPHW��(��)RXVVRQ�HW�DO�����
3URF�� RI� WKH� �UG� ,QWHUQ�� 6\PSRV�� ³'HWRQDWLRQ�1DQRGLDPRQGV��7HFKQRORJ\�� 3URSHUWLHV� DQG�
$SSOLFDWLRQV´���±��-XO\��������± 6W��3HWHUVEXUJ��5XVVLD���± 3����±���

��� Ɇ� ��������������� Ɇɟɬɨɞ� ɨɩɪɟɞɟɥɟɧɢɹ� ɷɥɟɤɬɪɨɤɢɧɟɬɢɱɟɫɤɨɝɨ� ɩɨɬɟɧɰɢɚɥɚ�
ɧɚɧɨɩɨɪɨɲɤɨɜ� ɚɥɦɚɡɚ� ɞɟɬɨɧɚɰɢɨɧɧɨɝɨ� ɫɢɧɬɟɡɚ� �� Ƚ� ɉ�� Ȼɨɝɚɬɵɪɟɜɚ�� Ɇ� Ⱥ��Ɇɚɪɢɧɢɱ��
Ƚ� Ⱥ��Ȼɚɡɚɥɢɣ��± Ʉ���ɂɋɆ�ɢɦ��ȼ� ɇ��Ȼɚɤɭɥɹ�ɇȺɇ�ɍɤɪɚɢɧɵ��������± ���ɫ��

��� Ɍɍ� ɍ� ����±������������������� ɇɚɧɨɩɨɪɨɲɤɢ� ɚɥɦɚɡɧɵɟ� ɭɥɶɬɪɚɞɢɫɩɟɪɫɧɵɟ��
Ɍɟɯɧɢɱɟɫɤɢɟ�ɭɫɥɨɜɢɹ��ȼɜɨɞɹɬɫɹ�ɜɩɟɪɜɵɟ������������ɂɞɟɧɬ��ɤɨɞ��ʋ������������������±
Ʉ���ɍɤɪɦɟɬɪɬɟɫɬɫɬɚɧɞɚɪɬ��������± ���ɫ�

��� 3K\VLFRFKHPLFDO SURSHUWLHV RI GLIIHUHQW JUDGHV RI GHWRQDWLRQ�V\QWKHVL]HG QDQRGLDPRQGV ��
*� 3��%RJDW\UHYD��0� $��0DULQLFK��*� $��%D]DOL\ HW DO�� ���3URF��RI WKH �UG ,QWHUQ��6\PSRV��
³'HWRQDWLRQ�1DQRGLDPRQGV��7HFKQRORJ\�� 3URSHUWLHV� DQG�$SSOLFDWLRQV´�� �±�� -XO\�� ������±
6W��3HWHUVEXUJ��5XVVLD���± 3�����±����

��� Ɍɍ� ɍ� ������������������������ ɇɚɧɨɩɨɪɨɲɤɢ� ɚɥɦɚɡɧɵɟ� ɫɢɧɬɟɬɢɱɟɫɤɢɟ� ɞɥɹ�
ɢɡɝɨɬɨɜɥɟɧɢɹ� Fɬɚɛɢɥɶɧɵɯ� ɫɭɫɩɟɧɡɢɣ� Ɍɟɯɧɢɱɟɫɤɢɟ� ɭɫɥɨɜɢɹ�� ± Ʉ��� ɂɋɆ�
ɢɦ� ȼ� ɇ� Ȼɚɤɭɥɹ�ɇȺɇ�ɍɤɪɚɢɧɵ� ������± ���ɫ�

ɉɨɫɬɭɩɢɥɚ���������

ɍȾɄ��������������

ɇ� Ⱥ�Ɉɥɟɣɧɢɤ��Ƚ�Ⱦ��ɂɥɶɧɢɰɤɚɹ� ɤɚɧɞɢɞɚɬɵ�ɬɟɯɧ��ɧɚɭɤ��
Ɉ� ɇ��ɋɢɡɨɧɟɧɤɨ��ɞ�ɪ ɬɟɯɧ��ɧɚɭɤ�� Ƚ� Ƚ��ɐɚɩɸɤ�� Ƚ� Ⱥ��ɉɟɬɚɫɸɤ���ɤɚɧɞɢɞɚɬɵ�ɬɟɯɧ��ɧɚɭɤ��

Ƚ� Ⱥ��Ȼɚɡɚɥɢɣ���ȼ� ɋ��ɒɚɦɪɚɟɜɚ���Ɍ�Ʌ��Ʉɪɨɬɟɧɤɨ�

�ɂɧɫɬɢɬɭɬ�ɫɜɟɪɯɬɜɟɪɞɵɯ�ɦɚɬɟɪɢɚɥɨɜ�ɢɦ��ȼ� ɇ��Ȼɚɤɭɥɹ�ɇȺɇ�ɍɤɪɚɢɧɵ��ɝ��Ʉɢɟɜ
�ɂɧɫɬɢɬɭɬ�ɢɦɩɭɥɶɫɧɵɯ�ɩɪɨɰɟɫɫɨɜ�ɢ�ɬɟɯɧɨɥɨɝɢɣ�ɇȺɇ�ɍɤɪɚɢɧɵ��ɝ��ɇɢɤɨɥɚɟɜ

�Ʉɢɟɜɫɤɢɣ�ɧɚɰɢɨɧɚɥɶɧɵɣ�ɭɧɢɜɟɪɫɢɬɟɬ�ɢɦɟɧɢ�Ɍɚɪɚɫɚ�ɒɟɜɱɟɧɤɨ�ɍɤɪɚɢɧɚ

ȼɅɂəɇɂȿ�ɗɅȿɄɌɊɈɊȺɁɊəȾɇɈɃ�ɈȻɊȺȻɈɌɄɂ�ɆɂɄɊɈɉɈɊɈɒɄɈȼ�
ɋɂɇɌȿɌɂɑȿɋɄɈȽɈ�ȺɅɆȺɁȺ�ɇȺ�ɂɏ�ɋɌɈɃɄɈɋɌɖ�Ʉ�ɈɄɂɋɅȿɇɂɘ�

ɄɂɋɅɈɊɈȾɈɆ�ȼɈɁȾɍɏȺ

ɉɪɢɜɟɞɟɧɵ ɪɟɡɭɥɶɬɚɬɵ� ɢɫɫɥɟɞɨɜɚɧɢɹ� ɜɥɢɹɧɢɹ ɢɦɩɭɥɶɫɧɨɣ� ɨɛɪɚɛɨɬɤɢ�
ɜɵɫɨɤɨɜɨɥɶɬɧɵɦɢ�ɷɥɟɤɬɪɢɱɟɫɤɢɦɢ�ɪɚɡɪɹɞɚɦɢ�ɦɢɤɪɨɩɨɪɨɲɤɚ�ɫɢɧɬɟɬɢɱɟɫɤɨɝɨ�ɚɥɦɚɡɚ�ɧɚ�ɟɝɨ�
ɚɞɫɨɪɛɰɢɨɧɧɨ�ɫɬɪɭɤɬɭɪɧɵɟ�ɢ�ɦɨɪɮɨɦɟɬɪɢɱɟɫɤɢɟ� ɯɚɪɚɤɬɟɪɢɫɬɢɤɢ�� ɫɨɞɟɪɠɚɧɢɟ� ɜɤɥɸɱɟɧɢɣ�
ɢ�ɩɪɢɦɟɫɟɣ��ɦɚɝɧɢɬɧɵɟ��ɷɥɟɤɬɪɨɮɢɡɢɱɟɫɤɢɟ�ɫɜɨɣɫɬɜɚ��ɚɛɪɚɡɢɜɧɭɸ�ɫɩɨɫɨɛɧɨɫɬɶ��ɫɬɨɣɤɨɫɬɶ�
ɤ�ɨɤɢɫɥɟɧɢɸ�ɤɢɫɥɨɪɨɞɨɦ�ɜɨɡɞɭɯɚ�

Ʉɥɸɱɟɜɵɟ� ɫɥɨɜɚ� ɦɢɤɪɨɩɨɪɨɲɤɢ� ɫɢɧɬɟɬɢɱɟɫɤɨɝɨ� ɚɥɦɚɡɚ�� ɢɦɩɭɥɶɫɧɚɹ� ɨɛɪɚɛɨɬɤɚ�
ɜɵɫɨɤɨɜɨɥɶɬɧɵɦɢ� ɷɥɟɤɬɪɢɱɟɫɤɢɦɢ� ɪɚɡɪɹɞɚɦɢ�� ɚɞɫɨɪɛɰɢɨɧɧɨ�ɫɬɪɭɤɬɭɪɧɵɟ� ɢ�



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

���

ɦɨɪɮɨɦɟɬɪɢɱɟɫɤɢɟ�ɯɚɪɚɤɬɟɪɢɫɬɢɤɢ��ɦɚɝɧɢɬɧɵɟ��ɷɥɟɤɬɪɨɮɢɡɢɱɟɫɤɢɟ�ɫɜɨɣɫɬɜɚ��ɚɛɪɚɡɢɜɧɚɹ�
ɫɩɨɫɨɛɧɨɫɬɶ��ɫɬɨɣɤɨɫɬɶ�ɤ�ɨɤɢɫɥɟɧɢɸ�

ȼɜɟɞɟɧɢɟ�
Ɇɢɤɪɨɩɨɪɨɲɤɢ�ɫɢɧɬɟɬɢɱɟɫɤɨɝɨ�ɚɥɦɚɡɚ�ɲɢɪɨɤɨ�ɢɫɩɨɥɶɡɭɸɬ�ɞɥɹ�ɮɢɧɢɲɧɨɣ�ɨɛɪɚɛɨɬɤɢ�

ɩɨɜɟɪɯɧɨɫɬɟɣ� ɞɟɬɚɥɟɣ�� ȼ� ɡɨɧɟ� ɤɨɧɬɚɤɬɚ� ɱɚɫɬɢɰ� ɚɥɦɚɡɚ� ɫ� ɩɨɜɟɪɯɧɨɫɬɶɸ� ɨɛɪɚɛɚɬɵɜɚɟɦɨɣ�
ɞɟɬɚɥɢ�ɬɟɦɩɟɪɚɬɭɪɚ�ɩɪɟɜɵɲɚɟɬ�����ɨɋ��ȼ�ɷɬɢɯ�ɭɫɥɨɜɢɹɯ�ɱɚɫɬɢɰɵ�ɚɥɦɚɡɚ�ɦɨɝɭɬ�ɨɤɢɫɥɹɬɶɫɹ�

ɂɫɫɥɟɞɨɜɚɧɢɸ� ɩɪɨɰɟɫɫɚ� ɨɤɢɫɥɟɧɢɹ� ɚɥɦɚɡɧɵɯ� ɩɨɪɨɲɤɨɜ� ɜɫɟɝɞɚ� ɭɞɟɥɹɥɢ� ɛɨɥɶɲɨɟ�
ɜɧɢɦɚɧɢɟ� ȼ�ɪɟɡɭɥɶɬɚɬɟ�ɢɫɫɥɟɞɨɜɚɧɢɣ�ɜɡɚɢɦɨɞɟɣɫɬɜɢɹ� ɚɥɦɚɡɚ� ɫ� ɪɚɡɥɢɱɧɵɦɢ�ɨɤɢɫɥɢɬɟɥɶɧɨ�
ɜɨɫɫɬɚɧɨɜɢɬɟɥɶɧɵɦɢ� ɫɪɟɞɚɦɢ�� ɩɪɨɜɟɞɟɧɧɵɯ� ɜ� ���ɯ� ɝɨɞɚɯ� ɩɪɨɲɥɨɝɨ� ɜɟɤɚ� ɜ� ɥɚɛɨɪɚɬɨɪɢɢ�
ɨɪɝɚɧɢɱɟɫɤɨɝɨ� ɤɚɬɚɥɢɡɚ� ɯɢɦɢɱɟɫɤɨɝɨ ɮɚɤɭɥɶɬɟɬɚ� ɆȽɍ� �Ɋɨɫɫɢɹ��� ɚ� ɬɚɤɠɟ� ɜ� ɂɋɆ�
ɢɦ� ȼ� ɇ� Ȼɚɤɭɥɹ�ɇȺɇ�ɍɤɪɚɢɧɵ��ɭɫɬɚɧɨɜɥɟɧɨ��ɱɬɨ�ɬɟɦɩɟɪɚɬɭɪɚ�ɧɚɱɚɥɚ�ɨɤɢɫɥɟɧɢɹ�ɢ�ɫɤɨɪɨɫɬɶ�
ɨɤɢɫɥɟɧɢɹ� ɩɨɪɨɲɤɨɜ� ɚɥɦɚɡɚ� ɡɚɜɢɫɹɬ� ɨɬ� ɦɧɨɝɢɯ� ɮɚɤɬɨɪɨɜ�� Ƚɥɚɜɧɵɦɢ� ɢɡ� ɷɬɢɯ� ɮɚɤɬɨɪɨɜ�
ɹɜɥɹɸɬɫɹ�ɪɚɡɦɟɪɵ�ɱɚɫɬɢɰ�ɩɨɪɨɲɤɚ��ɢɯ�ɮɨɪɦɚ��ɩɪɢɪɨɞɚ��ɤɨɥɢɱɟɫɬɜɨ�ɩɪɢɦɟɫɟɣ�ɢ�ɜɤɥɸɱɟɧɢɣ��
ɮɢɡɢɤɨ�ɯɢɦɢɱɟɫɤɢɟ� ɢ� ɚɞɫɨɪɛɰɢɨɧɧɨ�ɫɬɪɭɤɬɭɪɧɵɟ� ɯɚɪɚɤɬɟɪɢɫɬɢɤɢ� ɩɨɪɨɲɤɚ��ɇɚɥɢɱɢɟ� ɢɨɧɨɜ�
ɦɟɬɚɥɥɨɜ� ɧɚ� ɩɨɜɟɪɯɧɨɫɬɢ� ɚɥɦɚɡɚ� ɜɨɡɞɟɣɫɬɜɭɟɬ� ɧɚ� ɩɪɨɰɟɫɫ� ɨɤɢɫɥɟɧɢɹ ɤɚɬɚɥɢɬɢɱɟɫɤɢ� >��� �@��
Ɍɚɤɢɦ� ɨɛɪɚɡɨɦ�� ɱɟɦ� ɛɨɥɶɲɟ� ɭɞɟɥɶɧɚɹ� ɩɥɨɳɚɞɶ� ɩɨɜɟɪɯɧɨɫɬɢ� ɚɥɦɚɡɧɨɝɨ� ɩɨɪɨɲɤɚ� �ɩɥɨɳɚɞɶ�
ɫɨɩɪɢɤɨɫɧɨɜɟɧɢɹ� ɫ� ɪɟɚɝɟɧɬɚɦɢ�� ɢ� ɫɨɞɟɪɠɚɧɢɟ� ɦɟɬɚɥɥɢɱɟɫɤɢɯ� ɩɪɢɦɟɫɟɣ�� ɬɟɦ� ɜɵɲɟ� ɞɨɥɠɧɚ�
ɛɵɬɶ�ɫɤɨɪɨɫɬɶ�ɨɤɢɫɥɟɧɢɹ�ɩɨɪɨɲɤɚ�

ɉɪɨɢɡɜɨɞɢɦɵɟ� ɩɪɨɦɵɲɥɟɧɧɨɫɬɶɸ� ɜ� ɫɨɨɬɜɟɬɫɬɜɢɢ� ɫ� ȾɋɌɍ� ����±��� ɦɢɤɪɨɩɨɪɨɲɤɢ�
ɩɪɟɞɫɬɚɜɥɹɸɬ�ɫɨɛɨɣ�ɫɨɜɨɤɭɩɧɨɫɬɶ�ɡɟɪɟɧ�ɚɥɦɚɡɚ�ɧɟɫɮɟɪɢɱɟɫɤɨɣ�ɮɨɪɦɵ�ɫ�ɨɫɬɪɵɦɢ�ɜɵɫɬɭɩɚɦɢ��
ɪɟɛɪɚɦɢ� ɢ� ɭɝɥɚɦɢ� >�@�� ɋɨɞɟɪɠɚɧɢɟ� ɩɪɢɦɟɫɟɣ� ɜ� ɩɨɪɨɲɤɚɯ� ɜ� ɜɢɞɟ� ɧɟɫɝɨɪɚɟɦɨɝɨ� ɨɫɬɚɬɤɚ� ɧɟ�
ɩɪɟɜɵɲɚɟɬ���ɦɚɫɫ����

Ⱦɨɩɨɥɧɢɬɟɥɶɧɨ� ɤ� ɨɫɧɨɜɧɵɦ� ɯɚɪɚɤɬɟɪɢɫɬɢɤɚɦ� ɦɢɤɪɨɩɨɪɨɲɤɨɜ� �ɡɟɪɧɢɫɬɨɫɬɢ��
ɚɛɪɚɡɢɜɧɨɣ� ɫɩɨɫɨɛɧɨɫɬɢ�� ɤɨɷɮɮɢɰɢɟɧɬɭ� ɮɨɪɦɵ� ɢ� ɞɪ���� ɪɟɝɥɚɦɟɧɬɢɪɭɟɦɵɦ� ȾɋɌɍ� ���������
ɚɥɦɚɡɧɵɟ� ɦɢɤɪɨɩɨɪɨɲɤɢ� ɯɚɪɚɤɬɟɪɢɡɭɸɬɫɹ� ɭɞɟɥɶɧɨɣ� ɦɚɝɧɢɬɧɨɣ� ɜɨɫɩɪɢɢɦɱɢɜɨɫɬɶɸ��
ɭɞɟɥɶɧɵɦ� ɷɥɟɤɬɪɨɫɨɩɪɨɬɢɜɥɟɧɢɟɦ�� ɚɞɫɨɛɰɢɨɧɧɨ�ɫɬɪɭɤɬɭɪɧɵɦɢ� ɢ� ɦɨɪɮɨɦɟɬɪɢɱɟɫɤɢɦɢ�
ɯɚɪɚɤɬɟɪɢɫɬɢɤɚɦɢ��ɫɬɨɣɤɨɫɬɶɸ�ɤ�ɨɤɢɫɥɟɧɢɸ�

ɂɡɜɟɫɬɧɵ� ɪɚɡɥɢɱɧɵɟ� ɤɪɢɬɟɪɢɢ�� ɯɚɪɚɤɬɟɪɢɡɭɸɳɢɟ� ɫɬɨɣɤɨɫɬɶ� ɚɥɦɚɡɨɜ� ɤ� ɨɤɢɫɥɟɧɢɸ� ɜ�
ɫɪɟɞɟ�� ɧɚɩɪɢɦɟɪ�� ɬɟɦɩɟɪɚɬɭɪɚ� ɧɚɱɚɥɚ� ɨɤɢɫɥɟɧɢɹ�� ɷɧɟɪɝɢɹ� ɚɤɬɢɜɚɰɢɢ�� ɪɚɫɫɱɢɬɚɧɧɚɹ� ɩɨ�
ɭɪɚɜɧɟɧɢɸ�Ⱥɪɪɟɧɢɭɫɚ��ɩɨɬɟɪɹ�ɦɚɫɫɵ�ɩɨɪɨɲɤɚ�ɩɪɢ�ɨɤɢɫɥɟɧɢɢ�>�@�

Ɋɟɡɭɥɶɬɚɬɵ� ɚɧɚɥɢɡɚ� ɩɭɛɥɢɤɚɰɢɣ� ɩɨ� ɜɨɩɪɨɫɚɦ� ɫɩɨɫɨɛɨɜ� ɢɡɝɨɬɨɜɥɟɧɢɹ� ɩɨɪɨɲɤɨɜ�
ɫɢɧɬɟɬɢɱɟɫɤɨɝɨ� ɚɥɦɚɡɚ� ɫɜɢɞɟɬɟɥɶɫɬɜɭɸɬ� ɨ� ɜɡɚɢɦɨɫɜɹɡɢ� ɦɟɬɨɞɨɜ�� ɩɪɢɦɟɧɹɟɦɵɯ� ɩɪɢ�
ɢɡɝɨɬɨɜɥɟɧɢɢ�ɩɨɪɨɲɤɨɜ��ɢ�ɯɚɪɚɤɬɟɪɢɫɬɢɤ�ɩɨɪɨɲɤɨɜ��ɫɨɞɟɪɠɚɧɢɟɦ�ɜɤɥɸɱɟɧɢɣ�ɢ�ɩɪɢɦɟɫɟɣ��ɢɯ�
ɩɪɢɪɨɞɵ�� ɦɨɪɮɨɥɨɝɢɱɟɫɤɢɯ�� ɚɞɫɨɪɛɰɢɨɧɧɨ�ɫɬɪɭɤɬɭɪɧɵɯ� ɯɚɪɚɤɬɟɪɢɫɬɢɤ�� ɚɛɪɚɡɢɜɧɨɣ�
ɫɩɨɫɨɛɧɨɫɬɢ��ɫɬɨɣɤɨɫɬɢ�ɤ�ɨɤɢɫɥɟɧɢɸ�ɤɢɫɥɨɪɨɞɨɦ�ɜɨɡɞɭɯɚ�>����@��

ɂɡɜɟɫɬɧɨ��ɱɬɨ�ɪɚɡɥɢɱɧɵɟ�ɯɢɦɢɱɟɫɤɢɟ�ɨɛɪɚɛɨɬɤɢ��ɨɤɢɫɥɟɧɢɟ�ɚɥɦɚɡɚ�ɝɚɡɨɮɚɡɧɵɦɢ�ɢɥɢ�
ɠɢɞɤɨɮɚɡɧɵɦɢ�ɨɤɢɫɥɢɬɟɥɹɦɢ��ɪɚɫɩɥɚɜɚɦɢ�ɳɟɥɨɱɟɣ�ɢ�ɤɚɪɛɨɧɚɬɨɜ�ɜ�ɢɧɟɪɬɧɨɣ�ɚɬɦɨɫɮɟɪɟ�ɩɪɢ�
ɧɚɥɢɱɢɢ�ɢɨɧɨɜ�ɨɤɢɫɥɢɬɟɥɟɣ��ɩɪɢɜɨɞɹɬ�ɤ�ɢɡɦɟɧɟɧɢɸ�ɫɬɪɭɤɬɭɪɵ�ɩɨɜɟɪɯɧɨɫɬɧɨɝɨ�ɫɥɨɹ�ɱɚɫɬɢɰ�
ɩɨɪɨɲɤɚ��ɍɫɬɚɧɨɜɥɟɧɨ�� ɱɬɨ� ɜɫɥɟɞɫɬɜɢɟ� ɨɛɪɚɛɨɬɤɢ� ɩɨɪɨɲɤɚ� �ɷɥɟɤɬɪɨɯɢɦɢɱɟɫɤɨɣ� ɜ� ɪɚɫɬɜɨɪɟ�
ɝɢɞɪɨɤɫɢɞɚ�ɳɟɥɨɱɧɨɝɨ�ɦɟɬɚɥɥɚ�ɫ�ɞɨɛɚɜɥɟɧɢɟɦ�ɩɟɪɨɤɫɢɞɚ�ɜɨɞɨɪɨɞɚ��ɨɜɚɥɢɡɚɰɢɢ�ɱɚɫɬɢɰ�ɩɨɞ�
ɜɨɡɞɟɣɫɬɜɢɟɦ� ɨɤɢɫɥɟɧɢɹ� ɤɢɫɥɨɪɨɞɨɦ� ɜɨɡɞɭɯɚ� ɢɥɢ� ɧɚɫɵɳɟɧɧɵɦ� ɪɚɫɬɜɨɪɨɦ� ɩɟɪɫɭɥɶɮɚɬɚ�
ɚɦɦɨɧɢɹ�� ɫɭɳɟɫɬɜɟɧɧɨ� ɢɡɦɟɧɹɟɬɫɹ ɤɚɤ� ɦɨɪɮɨɥɨɝɢɹ� ɩɨɜɟɪɯɧɨɫɬɢ� ɡɟɪɟɧ� ɩɨɪɨɲɤɚ� �ɮɨɪɦɚ�
ɡɟɪɟɧ��ɭɞɟɥɶɧɚɹ�ɩɥɨɳɚɞɶ�ɩɨɜɟɪɯɧɨɫɬɢ��ɩɨɪɢɫɬɨɫɬɶ���ɬɚɤ��ɢ�ɫɨɫɬɚɜ�ɢ�ɫɨɞɟɪɠɚɧɢɟ�ɩɪɢɦɟɫɟɣ�>�@�

ɉɪɢɦɟɧɹɹ� ɦɟɯɚɧɢɱɟɫɤɢɟ� ɜɨɡɞɟɣɫɬɜɢɹ� �ɬɨɧɤɨɟ� ɢɡɦɟɥɶɱɟɧɢɟ�� ɢɥɢ� ɩɟɪɫɩɟɤɬɢɜɧɭɸ� ɞɥɹ�
ɢɡɝɨɬɨɜɥɟɧɢɹ� ɦɢɤɪɨɩɨɪɨɲɤɨɜ� ɢɦɩɭɥɶɫɧɭɸ� ɨɛɪɚɛɨɬɤɭ� ɜɵɫɨɤɨɜɨɥɶɬɧɵɦɢ� ɷɥɟɤɬɪɢɱɟɫɤɢɦɢ�
ɪɚɡɪɹɞɚɦɢ��ȼɗɊ��ɜ�ɠɢɞɤɨɫɬɢ��ɦɨɠɧɨ�ɢɡɦɟɧɹɬɶ�ɦɨɪɮɨɦɟɬɪɢɱɟɫɤɢɟ�ɯɚɪɚɤɬɟɪɢɫɬɢɤɢ�ɩɨɪɨɲɤɨɜ�
ɢ�ɢɯ�ɚɛɪɚɡɢɜɧɭɸ�ɫɩɨɫɨɛɧɨɫɬɶ�>�@��

ɂɫɫɥɟɞɨɜɚɧɢɟ�ɜɥɢɹɧɢɹ�ɪɚɡɥɢɱɧɵɯ�ɜɢɞɨɜ�ɨɛɪɚɛɨɬɤɢ�ɦɢɤɪɨɩɨɪɨɲɤɨɜ��ɧɚ��ɢɯ�ɫɬɨɣɤɨɫɬɶ�
ɤ� ɨɤɢɫɥɟɧɢɸ� ɜ� ɜɨɡɞɭɲɧɨɣ� ɫɪɟɞɟ�� ɫɨɡɞɚɧɢɟ� ɤɥɚɫɫɚ� ɦɢɤɪɨɩɨɪɨɲɤɨɜ� ɫ� ɜɵɫɨɤɨɣ� ɚɛɪɚɡɢɜɧɨɣ�



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

���

ɫɩɨɫɨɛɧɨɫɬɶɸ� ɢ� ɫɬɨɣɤɨɫɬɶɸ� ɤ� ɨɤɢɫɥɟɧɢɸ� ɨɫɬɚɟɬɫɹ� ɚɤɬɭɚɥɶɧɵɦ�� Ɉɞɧɚɤɨ� ɜ� ɥɢɬɟɪɚɬɭɪɧɵɯ�
ɢɫɬɨɱɧɢɤɚɯ� ɧɟ� ɨɛɧɚɪɭɠɟɧɨ� ɪɟɡɭɥɶɬɚɬɨɜ� ɢɫɫɥɟɞɨɜɚɧɢɣ� ɜɥɢɹɧɢɹ� ɨɛɪɚɛɨɬɤɢ� ȼɗɊ�
ɦɢɤɪɨɩɨɪɨɲɤɨɜ�ɫɢɧɬɟɬɢɱɟɫɤɨɝɨ�ɚɥɦɚɡɚ�ɧɚ�ɢɯ�ɫɬɨɣɤɨɫɬɶ�ɤ�ɨɤɢɫɥɟɧɢɸ�ɤɢɫɥɨɪɨɞɨɦ�ɜɨɡɞɭɯɚ�

ɐɟɥɶ� ɧɚɫɬɨɹɳɟɣ� ɪɚɛɨɬɵ� ± ɢɫɫɥɟɞɨɜɚɬɶ� ɜɥɢɹɧɢɟ� ɢɦɩɭɥɶɫɧɨɣ� ɨɛɪɚɛɨɬɤɢ� ȼɗɊ ɧɚ�
ɫɬɨɣɤɨɫɬɶ�ɦɢɤɪɨɩɨɪɨɲɤɨɜ��ɫɢɧɬɟɬɢɱɟɫɤɨɝɨ�ɚɥɦɚɡɚ�ɤ�ɨɤɢɫɥɟɧɢɸ�ɤɢɫɥɨɪɨɞɨɦ�ɜɨɡɞɭɯɚ�

Ɇɟɬɨɞɢɤɚ�ɢɫɫɥɟɞɨɜɚɧɢɣ�
ɂɫɫɥɟɞɨɜɚɥɢ� ɨɛɪɚɡɰɵ� ɦɢɤɪɨɩɨɪɨɲɤɚ� ɚɥɦɚɡɚ� ɦɚɪɤɢ� ȺɋɆ� ������� ɢɡɝɨɬɨɜɥɟɧɧɵɟ�

ɪɚɡɥɢɱɧɵɦɢ� ɫɩɨɫɨɛɚɦɢ�� Ⱦɥɹ� ɷɬɨɝɨ� ɦɢɤɪɨɩɨɪɨɲɨɤ� ɦɚɪɤɢ� ȺɋɆ� ������� ɢɡɝɨɬɨɜɥɟɧɧɵɣ� ɩɨ�
ɬɪɚɞɢɰɢɨɧɧɨɣ�ɬɟɯɧɨɥɨɝɢɢ��ɪɚɡɞɟɥɢɥɢ�ɤɜɚɪɬɨɜɚɧɢɟɦ�ɧɚ�ɞɜɟ�ɱɚɫɬɢ�>�@��Ɉɞɧɭ�ɱɚɫɬɶ�ɩɨɪɨɲɤɚ�ɜ�
ɜɢɞɟ� ɫɭɫɩɟɧɡɢɢ� ɜ� ɞɢɫɬɢɥɥɢɪɨɜɚɧɧɨɣ� ɜɨɞɟ� ɩɪɢ� ɫɨɨɬɧɨɲɟɧɢɢ� Ɍ� �� ɀ�  � �� �� ��� ɩɨɞɜɟɪɝɥɢ�
ɢɦɩɭɥɶɫɧɨɣ� ɨɛɪɚɛɨɬɤɟ� ȼɗɊ� ɧɚ� ɷɤɫɩɟɪɢɦɟɧɬɚɥɶɧɨɦ� ɫɬɟɧɞɟ�� ɨɩɢɫɚɧɧɨɦ� ɜ� >�@�� ɉɚɪɚɦɟɬɪɵ�
ɜɨɡɞɟɣɫɬɜɢɹ�ɜɵɛɪɚɥɢ�ɬɚɤɢɟ��ɱɬɨɛɵ�ɨɛɟɫɩɟɱɢɜɚɥɨɫɶ�ɞɚɜɥɟɧɢɟ�ɜ�ɤɚɧɚɥɟ�ɪɚɡɪɹɞɚ�����± ����Ɇɉɚ��
ɉɪɢ�ɷɬɨɦ�ɫɭɦɦɚɪɧɚɹ�ɷɧɟɪɝɢɹ�ɨɛɪɚɛɨɬɤɢ�ɫɨɫɬɚɜɢɥɚ�����± ���� ɤȾɠ��ɂɡ�ɩɪɨɞɭɤɬɨɜ�ɨɛɪɚɛɨɬɤɢ�
ȼɗɊ�ɩɨ�ɬɪɚɞɢɰɢɨɧɧɨɣ�ɬɟɯɧɨɥɨɝɢɢ��ɧɨ�ɛɟɡ�ɩɪɢɦɟɧɟɧɢɹ�ɦɟɯɚɧɢɱɟɫɤɨɝɨ�ɞɪɨɛɥɟɧɢɹ��ɢɡɝɨɬɨɜɢɥɢ�
ɩɨɪɨɲɤɢ� ɪɚɡɥɢɱɧɨɣ� ɡɟɪɧɢɫɬɨɫɬɶɸ�� ɜ� ɬɨɦ� ɱɢɫɥɟ� ɩɨɪɨɲɨɤ� ɦɚɪɤɢ� ȺɋɆ� ������� Ɉɛɪɚɡɰɵ�
ɩɨɪɨɲɤɚ�� ɨɞɢɧ� ɢɡ� ɤɨɬɨɪɵɯ� ɢɡɝɨɬɨɜɢɥɢ� ɩɨ� ɬɪɚɞɢɰɢɨɧɧɨɣ� ɬɟɯɧɨɥɨɝɢɢ�� ɚ� ɞɪɭɝɨɣ� ɩɨɫɥɟ�
ɨɛɪɚɛɨɬɤɢ�ȼɗɊ��ɢɫɫɥɟɞɨɜɚɥɢ�ɤɨɦɩɥɟɤɫɨɦ�ɧɢɠɟɫɥɟɞɭɸɳɢɯ ɷɤɫɩɟɪɢɦɟɧɬɚɥɶɧɵɯ�ɦɟɬɨɞɨɜ�

Ⱥɛɪɚɡɢɜɧɭɸ� ɫɩɨɫɨɛɧɨɫɬɶ� ɩɨɪɨɲɤɚ� �Ⱥ��� ɫɨɞɟɪɠɚɧɢɟ� ɨɫɧɨɜɧɨɣ� ɮɪɚɤɰɢɢ� �Į�� ����
ɦɚɫɫɨɜɭɸ� ɞɨɥɸ� ɩɪɢɦɟɫɟɣ� �ɧ�ɨ��� ���� ɭɞɟɥɶɧɭɸ� ɦɚɝɧɢɬɧɭɸ� ɜɨɫɩɪɢɢɦɱɢɜɨɫɬɶ� �ȤÂ������ ɦ��ɤɝ���
ɭɞɟɥɶɧɭɸ� ɩɥɨɳɚɞɶ� ɩɨɜɟɪɯɧɨɫɬɢ� �6ȻɗɌ� ɦ��ɝ��� ɚɞɫɨɪɛɰɢɨɧɧɵɣ� ɩɨɬɟɧɰɢɚɥ� �Ⱥɩ�� Ⱦɠ�ɦ��� ɢ�
ɭɞɟɥɶɧɵɣ� ɨɛɴɟɦ� ɩɨɪ� �9Â������ ɫɦ��ɝ�� ɨɩɪɟɞɟɥɹɥɢ ɩɨ� ɦɟɬɨɞɢɤɚɦ�� ɩɪɢɜɟɞɟɧɧɵɦ� ɜ� � >�@���
Ⱥɞɫɨɪɛɰɢɨɧɧɨ�ɫɬɪɭɤɬɭɪɧɵɟ� ɯɚɪɚɤɬɟɪɢɫɬɢɤɢ� ɩɨɪɨɲɤɚ� ɨɩɪɟɞɟɥɹɥɢ� ɩɭɬɟɦ� ɚɧɚɥɢɡɚ� ɢɡɨɬɟɪɦ�
ɧɢɡɤɨɬɟɦɩɟɪɚɬɭɪɧɨɣ� ɚɞɫɨɪɛɰɢɢ� ɚɡɨɬɚ� ɫ� ɢɫɩɨɥɶɡɨɜɚɧɢɟɦ� ɝɚɡɨɚɞɫɨɪɛɰɢɨɧɧɨɝɨ� ɚɧɚɥɢɡɚɬɨɪɚ�
129$ �����©4XDQWDFKURPHª��ɋɒȺ��

ɋɬɨɣɤɨɫɬɶ�ɩɨɪɨɲɤɨɜ� ɤ� ɨɤɢɫɥɟɧɢɸ�ɤɢɫɥɨɪɨɞɨɦ� ɜɨɡɞɭɯɚ�ɢɡɭɱɚɥɢ� ɜ� ɧɟɢɡɨɬɟɪɦɢɱɟɫɤɢɯ�
ɭɫɥɨɜɢɹɯ� ɦɟɬɨɞɨɦ� ȾɌȺ� ɫ� ɢɫɩɨɥɶɡɨɜɚɧɢɟɦ� ɞɟɪɢɜɚɬɨɝɪɚɮɚ� 4������� ɂɡɦɟɪɟɧɢɹ� ɜɵɩɨɥɧɹɥɢ� ɜ�
ɜɨɡɞɭɲɧɨɣ� ɫɪɟɞɟ� ɜ� ɬɟɦɩɟɪɚɬɭɪɧɨɦ� ɢɧɬɟɪɜɚɥɟ� ��± ����� ɨɋ�� ɫɤɨɪɨɫɬɶ� ɧɚɝɪɟɜɚɧɢɹ� ɫɨɫɬɚɜɥɹɥɚ
�� ɨɋ�ɦɢɧ��

ȼ� ɢɡɨɬɟɪɦɢɱɟɫɤɢɯ� ɭɫɥɨɜɢɹɯ� ɩɪɢ� ɬɟɦɩɟɪɚɬɭɪɟ� ���� ɢ� ���� ɨɋ� ɩɪɨɰɟɫɫ� ɨɤɢɫɥɟɧɢɹ�
ɨɛɪɚɡɰɨɜ� ɤɢɫɥɨɪɨɞɨɦ� ɜɨɡɞɭɯɚ� ɢɡɭɱɚɥɢ� ɦɟɬɨɞɨɦ� ɝɪɚɜɢɦɟɬɪɢɱɟɫɤɨɝɨ� ɤɨɧɬɪɨɥɹ� ɢɡɦɟɧɟɧɢɹ�
ɦɚɫɫɵ�ɨɛɪɚɡɰɨɜ�ɩɪɢ�ɜɵɞɟɪɠɤɟ�ɜ�ɬɟɱɟɧɢɟ��������ɢ����ɦɢɧ�

ɋɬɨɣɤɨɫɬɶ�ɦɢɤɪɨɩɨɪɨɲɤɚ�ɚɥɦɚɡɚ�ɤ�ɨɤɢɫɥɟɧɢɸ�ɤɢɫɥɨɪɨɞɨɦ�ɜɨɡɞɭɯɚ��ɬɟɪɦɨɫɬɨɣɤɨɫɬɶ��
ɨɩɪɟɞɟɥɹɥɢ� ɚɩɩɪɨɤɫɢɦɢɪɭɹ� ɤɢɧɟɬɢɱɟɫɤɢɟ� ɤɪɢɜɵɟ� ɩɨɬɟɪɢ� ɦɚɫɫɵ� ɩɪɢ� ɬɟɪɦɨɨɛɪɚɛɨɬɤɟ��
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ɩɥɨɳɚɞɢ� ɩɨɜɟɪɯɧɨɫɬɢ� ɩɨɪɨɲɤɚ� ɢ�
ɚɞɫɨɪɛɰɢɨɧɧɨɝɨ� ɩɨɬɟɧɰɢɚɥɚ� ɞɨɥɠɧɨ�
ɭɫɤɨɪɹɬɶɫɹ� ɜɡɚɢɦɨɞɟɣɫɬɜɢɟ� ɚɥɦɚɡɚ� ɫ�
ɤɢɫɥɨɪɨɞɨɦ� ɜɨɡɞɭɯɚ�� ɚ� ɫ� ɭɦɟɧɶɲɟɧɢɟɦ�
ɫɨɞɟɪɠɚɧɢɹ� ɦɟɬɚɥɥɢɱɟɫɤɢɯ� ɜɤɥɸɱɟɧɢɣ� ɢ�
ɩɪɢɦɟɫɟɣ� ɞɨɥɠɧɨ� ɬɨɪɦɨɡɢɬɶɫɹ� ɨɤɢɫɥɟɧɢɟ�
ɜɫɥɟɞɫɬɜɢɢ� ɫɧɢɠɟɧɢɹ� ɤɚɬɚɥɢɬɢɱɟɫɤɨɝɨ�
ɜɥɢɹɧɢɹ�

Ɋɟɡɭɥɶɬɚɬɵ�
ɬɟɪɦɨɝɪɚɜɢɦɟɬɪɢɱɟɫɤɢɯ� ɢɫɫɥɟɞɨɜɚɧɢɣ� ɜ�
ɧɟɢɡɨɬɟɪɦɢɱɟɫɤɢɯ� ɭɫɥɨɜɢɹɯ�� ɩɨɤɚɡɚɥɢ��
ɬɟɦɩɟɪɚɬɭɪɚ� ɧɚɱɚɥɚ� ɨɤɢɫɥɟɧɢɹ� ɢɫɯɨɞɧɨɝɨ�
ɩɨɪɨɲɤɚ� ɫɨɫɬɚɜɥɹɟɬ� ��� ɨɋ�� ɩɨɫɥɟ�
ɨɛɪɚɛɨɬɤɢ� ȼɗɊ� ± ��� ɨɋ�� ɬɟɦɩɟɪɚɬɭɪɚ�
ɧɚɱɚɥɚ� ɚɤɬɢɜɧɨɝɨ� ɨɤɢɫɥɟɧɢɹ� ɢɫɯɨɞɧɨɝɨ�
ɩɨɪɨɲɤɚ�± ��� ɨɋ��ɩɨɫɥɟ�ɨɛɪɚɛɨɬɤɢ�ȼɗɊ�±
��� ɨɋ�� Ʉɪɢɜɵɟ� ɩɨɬɟɪɢ� ɦɚɫɫɵ�
ɢɫɫɥɟɞɭɟɦɵɯ� ɩɨɪɨɲɤɨɜ� ɜ� ɡɚɜɢɫɢɦɨɫɬɢ� ɨɬ�
ɬɟɦɩɟɪɚɬɭɪɵ�ɩɨɤɚɡɚɧɵ�ɧɚ�ɪɢɫ� ��

ȼ� ɪɟɡɭɥɶɬɚɬɟ� ɫɪɚɜɧɟɧɢɹ� ɤɪɢɜɵɯ�
ɩɨɬɟɪɢ�ɦɚɫɫɵ�ɩɨɪɨɲɤɨɜ��ɨɞɢɧ�ɢɡ�ɤɨɬɨɪɵɯ�

ɢɡɝɨɬɨɜɥɟɧ�ɩɨ�ɬɪɚɞɢɰɢɨɧɧɨɣ�ɬɟɯɧɨɥɨɝɢɢ��ɤɪɢɜɚɹ���ɧɚ�ɪɢɫ������ɚ�ɞɪɭɝɨɣ�ɩɨɫɥɟ�ɨɛɪɚɛɨɬɤɢ�ȼɗɊ�

Ɋɢɫ�����Ʉɪɢɜɵɟ�ɨɬɧɨɫɢɬɟɥɶɧɨɣ�ɩɨɬɟɪɢ�ɦɚɫɫɵ�
ɨɛɪɚɡɰɨɜ�ɦɢɤɪɨɩɨɪɨɲɤɚ�ȺɋɆ��������

ɢɡɝɨɬɨɜɥɟɧɧɵɯ�ɩɨ�ɬɪɚɞɢɰɢɨɧɧɨɣ�ɬɟɯɧɨɥɨɝɢɢ�
ɛɟɡ�ɩɪɢɦɟɧɟɧɢɹ�ɨɛɪɚɛɨɬɤɢ�ȼɗɊ�����ɢ�ɫ�

ɩɪɢɦɟɧɟɧɢɟɦ����



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

���

�ɤɪɢɜɚɹ� �� ɧɚ� ɪɢɫ�� ���� ɩɪɢɯɨɞɢɦ� ɤ� ɜɵɜɨɞɭ�� ɱɬɨ� ɩɪɢ� ɬɟɦɩɟɪɚɬɭɪɟ� ɞɨ� ���� ɨɋ ɩɨɬɟɪɹ� ɦɚɫɫɵ�
ɨɛɪɚɡɰɨɜ� ɨɞɢɧɚɤɨɜɚɹ� ɉɪɢ� ɬɟɦɩɟɪɚɬɭɪɟ� ���±���� ɨɋ� ɫɤɨɪɨɫɬɶ� ɩɨɬɟɪɢ� ɦɚɫɫɵ� ɩɨɪɨɲɤɚ��
ɢɡɝɨɬɨɜɥɟɧɧɨɝɨ�ɩɨ�ɬɪɚɞɢɰɢɨɧɧɨɣ�ɬɟɯɧɨɥɨɝɢɢ��ɜɵɲɟ��ɉɪɢ�ɬɟɦɩɟɪɚɬɭɪɟ�ɜɵɲɟ�����ɨɋ��ɩɨɪɨɲɨɤ�
ɩɨɫɥɟ�ɨɛɪɚɛɨɬɤɢ�ȼɗɊ�ɬɟɪɹɟɬ�ɦɚɫɫɭ�ɛɵɫɬɪɟɟ��ɱɟɦ�ɢɫɯɨɞɧɵɣ�

Ɋɟɡɭɥɶɬɚɬɵ� ɢɫɫɥɟɞɨɜɚɧɢɹ� ɫɬɨɣɤɨɫɬɢ� ɩɨɪɨɲɤɚ� ɤ� ɨɤɢɫɥɟɧɢɸ� ɤɢɫɥɨɪɨɞɨɦ� ɜɨɡɞɭɯɚ� ɜ�
ɢɡɨɬɟɪɦɢɱɟɫɤɢɯ�ɭɫɥɨɜɢɹɯ�ɩɨɤɚɡɚɧɵ�ɧɚ�ɪɢɫ����ɢ�ɩɪɢɜɟɞɟɧɵ�ɜ�ɬɚɛɥ�����

Ɋɢɫ�����Ʉɢɧɟɬɢɱɟɫɤɢɟ�ɤɪɢɜɵɟ�ɩɨɬɟɪɢ�ɦɚɫɫɵ�ɩɨɪɨɲɤɚ�ɦɚɪɤɢ�ȺɋɆ��������ɢɡɝɨɬɨɜɥɟɧɧɨɝɨ�ɩɨ�
ɬɪɚɞɢɰɢɨɧɧɨɣ�ɬɟɯɧɨɥɨɝɢɢ��������ɢ�ɫ�ɩɪɢɦɟɧɟɧɢɟɦ�ɨɛɪɚɛɨɬɤɢ�ȼɗɊ��������ɩɪɢ�ɬɟɦɩɟɪɚɬɭɪɟ�

ɬɟɪɦɨɨɛɪɚɛɨɬɤɢ������ɨɋ��������ɢ�����ɨɋ�������

Ʉɚɤ� ɫɥɟɞɭɟɬ� ɢɡ� ɞɚɧɧɵɯ� ɪɢɫ� ��� ɫ� ɭɜɟɥɢɱɟɧɢɟɦ� ɩɪɨɞɨɥɠɢɬɟɥɶɧɨɫɬɢ� ɬɟɪɦɨɨɛɪɚɛɨɬɤɢ�
ɜɨɡɪɚɫɬɚɟɬ�ɩɨɬɟɪɹ�ɦɚɫɫɵ�ɨɛɨɢɯ�ɨɛɪɚɡɰɨɜ��ɋɤɨɪɨɫɬɢ�ɩɨɬɟɪɢ�ɦɚɫɫɵ�ɦɢɤɪɨɩɨɪɨɲɤɨɜ�ɜɨ�ɜɪɟɦɹ�
ɬɟɪɦɨɨɛɪɚɛɨɬɤɢ� ɩɪɢ� ɬɟɦɩɟɪɚɬɭɪɟ� ���� ɢ� ���� ɨɋ� ɜ� ɡɚɜɢɫɢɦɨɫɬɢ� ɨɬ� ɫɩɨɫɨɛɚ� ɢɡɝɨɬɨɜɥɟɧɢɹ� ɢ�
ɜɪɟɦɟɧɢ�ɬɟɪɦɨɨɛɪɚɛɨɬɤɢ�ɪɚɡɥɢɱɚɸɬɫɹ��

Ɋɟɡɭɥɶɬɚɬɵ� ɥɢɧɟɣɧɨɣ� ɚɩɩɪɨɤɫɢɦɚɰɢɢ� ɤɢɧɟɬɢɱɟɫɤɢɯ� ɤɪɢɜɵɯ� ɩɨɬɟɪɢ� ɦɚɫɫɵ� ɨɛɪɚɡɰɨɜ�
ɩɪɢɜɟɞɟɧɵ�ɜ�ɬɚɛɥ����

Ʉɚɤ� ɜɢɞɧɨ� ɢɡ� ɞɚɧɧɵɯ� ɬɚɛɥ�� ��� ɥɢɧɟɣɧɚɹ� ɚɩɩɪɨɤɫɢɦɚɰɢɹ� ɫ� ɜɵɫɨɤɨɣ� ɫɬɟɩɟɧɶɸ�
ɞɨɫɬɨɜɟɪɧɨɫɬɢ�ɨɩɢɫɵɜɚɟɬ�ɤɢɧɟɬɢɱɟɫɤɢɟ�ɤɪɢɜɵɟ�ɩɨɬɟɪɢ�ɦɚɫɫɵ�ɨɛɪɚɡɰɨɜ�ɜ�ɩɪɨɰɟɫɫɟ�ɨɤɢɫɥɟɧɢɹ��
ɉɪɢ�ɷɬɨɦ�ɭɫɬɨɣɱɢɜɨɫɬɶ�ɤ�ɨɤɢɫɥɟɧɢɸ�ɩɨɪɨɲɤɚ��ɢɡɝɨɬɨɜɥɟɧɧɨɝɨ�ɫ�ɨɛɪɚɛɨɬɤɨɣ�ȼɗɊ��ɜɵɲɟ��ɱɟɦ�
ɩɨɪɨɲɤɚ�� ɢɡɝɨɬɨɜɥɟɧɧɨɝɨ� ɩɨ� ɬɪɚɞɢɰɢɨɧɧɨɣ� ɬɟɯɧɨɥɨɝɢɢ�� ɉɪɢ� � ɬɟɪɦɨɨɛɪɚɛɨɬɤɟ� ɩɨɪɨɲɤɚ��
ɢɡɝɨɬɨɜɥɟɧɧɨɝɨ�ɫ�ɨɛɪɚɛɨɬɤɨɣ�ȼɗɊ��ɩɪɢ�ɬɟɦɩɟɪɚɬɭɪɟ����� ɨɋ�ɨɬɧɨɫɢɬɟɥɶɧɚɹ�ɩɨɬɟɪɹ�����ɦɚɫɫɵ�
ɨɛɪɚɡɰɚ� ɩɪɨɢɫɯɨɞɢɬ� ɩɪɢ� ɛɨɥɟɟ� ɩɪɨɞɨɥɠɢɬɟɥɶɧɨɣ� ɜɵɞɟɪɠɤɟ�� ɚ� ɫɤɨɪɨɫɬɶ� ɨɤɢɫɥɟɧɢɹ� ɨɛɪɚɡɰɚ�
ɧɢɠɟ� ɧɚ� ������� ɱɟɦ� ɩɨɪɨɲɤɚ�� ɢɡɝɨɬɨɜɥɟɧɧɨɝɨ� ɩɨ� ɬɪɚɞɢɰɢɨɧɧɨɣ� ɬɟɯɧɨɥɨɝɢɢ�� ɉɪɢ��
ɬɟɪɦɨɨɛɪɚɛɨɬɤɟ� ɩɪɢ� ɬɟɦɩɟɪɚɬɭɪɟ� ���� ɨɋ� ɧɚɛɥɸɞɚɟɬɫɹ� ɬɚɤɚɹ� ɠɟ� ɬɟɧɞɟɧɰɢɹ�� Ɍɚɤɢɦ� ɨɛɪɚɡɨɦ��
ɬɟɦɩɟɪɚɬɭɪɚ�ɬɟɪɦɨɨɛɪɚɛɨɬɤɢ�ɜɥɢɹɟɬ�ɧɚ�ɫɤɨɪɨɫɬɶ�ɨɤɢɫɥɟɧɢɹ��ɋɤɨɪɨɫɬɶ�ɨɤɢɫɥɟɧɢɹ�ɢɫɫɥɟɞɭɟɦɵɯ�
ɨɛɪɚɡɰɨɜ�ɩɪɢ�ɬɟɦɩɟɪɚɬɭɪɟ�����ɨɋ�ɧɚ������ɜɵɲɟ�ɫɤɨɪɨɫɬɢ�ɨɤɢɫɥɟɧɢɹ�ɩɪɢ�ɬɟɦɩɟɪɚɬɭɪɟ���� ɨɋ�



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

���

Ɍɚɛɥɢɰɚ���Ʌɢɧɟɣɧɚɹ�ɚɩɩɪɨɤɫɢɦɚɰɢɹ�ɡɚɜɢɫɢɦɨɫɬɢ�ɨɬɧɨɫɢɬɟɥɶɧɨɣ�ɩɨɬɟɪɢ�ɦɚɫɫɵ��\��ɨɬ�
ɩɪɨɞɨɥɠɢɬɟɥɶɧɨɫɬɢ�ɬɟɪɦɨɨɛɪɚɛɨɬɤɢ�ɦɢɤɪɨɩɨɪɨɲɤɚ�ȺɋɆ��������
ɢɡɝɨɬɨɜɥɟɧɧɨɝɨ�ɪɚɡɥɢɱɧɵɦɢ�ɫɩɨɫɨɛɚɦɢ��ɩɪɨɞɨɥɠɢɬɟɥɶɧɨɫɬɶ�ɬɟɪɦɨɨɛɪɚɛɨɬɤɢ�
ɢ�ɫɤɨɪɨɫɬɶ�ɨɤɢɫɥɟɧɢɹ�ɩɪɢ�ɨɬɧɨɫɢɬɟɥɶɧɨɣ�ɩɨɬɟɪɟ�ɦɚɫɫɵ������ɢɫɫɥɟɞɨɜɚɧɧɵɯ�
ɨɛɪɚɡɰɨɜ

Ɍ
ɟɦ
ɩɟ
ɪɚ
ɬɭ
ɪɚ
�

ɬɟ
ɪɦ

ɨɨ
ɛɪ
ɚɛ
ɨɬ
ɤɢ
��ɨ
ɋ

ɋɩɨɫɨɛ�
ɢɡɝɨɬɨɜɥɟɧɢɹ�
ɩɨɪɨɲɤɚ

Ⱥɧɚɥɢɬɢɱɟɫɤɨɟ�
ɜɵɪɚɠɟɧɢɟ�
\  �D[ ��E

Ⱦ
ɨɫ
ɬɨ
ɜɟ
ɪɧ
ɨɫ
ɬɶ
��5

�

ɉ
ɪɨ
ɞɨ
ɥɠ

ɢɬ
ɟɥ
ɶɧ
ɨɫ
ɬɶ
�

ɬɟ
ɪɦ

ɨɨ
ɛɪ
ɚɛ
ɨɬ
ɤɢ
��

ɦ
ɢɧ

ɋɤɨɪɨɫɬɶ�
ɨɤɢɫɥɟɧɢɹ�
��ɦɚɫɫ��ɦɢɧ

���� Ɍɪɚɞɢɰɢɨɧɧɚɹ�
ɬɟɯɧɨɥɨɝɢɹ

�����[ ± ������ ������ ����� ������

ȼɗɊ���
ɬɪɚɞɢɰɢɨɧɧɚɹ�
ɬɟɯɧɨɥɨɝɢɹ��ɧɨ�ɛɟɡ�
ɢɡɦɟɥɶɱɟɧɢɹ

������[ ± ������ ������ ����� ������

���� Ɍɪɚɞɢɰɢɨɧɧɚɹ�
ɬɟɯɧɨɥɨɝɢɹ

������[ � ������ ������ ����� ������

ȼɗɊ���
ɬɪɚɞɢɰɢɨɧɧɚɹ�
ɬɟɯɧɨɥɨɝɢɹ��ɧɨ�ɛɟɡ�
ɢɡɦɟɥɶɱɟɧɢɹ

�����[ ± ������ ������ ����� ������

ȼɵɜɨɞɵ��
��� ɗɤɫɩɟɪɢɦɟɧɬɚɥɶɧɨ� ɭɫɬɚɧɨɜɥɟɧɨ�� ɱɬɨ� ɜ� ɫɥɭɱɚɟ� ɩɪɢɦɟɧɟɧɢɹ� ɨɛɪɚɛɨɬɤɢ� ȼɗɊ� ɩɪɢ�

ɢɡɝɨɬɨɜɥɟɧɢɢ� ɦɢɤɪɨɩɨɪɨɲɤɚ ɭɜɟɥɢɱɢɜɚɟɬɫɹ� ɩɥɨɳɚɞɶ� ɟɝɨ� ɩɨɜɟɪɯɧɨɫɬɢ�� ɩɨɜɟɪɯɧɨɫɬɶ�
ɚɤɬɢɜɢɪɭɟɬɫɹ�� ɫɧɢɠɚɟɬɫɹ� ɫɨɞɟɪɠɚɧɢɟ� ɜ� ɩɨɪɨɲɤɟ� ɦɟɬɚɥɥɢɱɟɫɤɢɯ� ɜɤɥɸɱɟɧɢɣ� ɢ� ɩɪɢɦɟɫɟɣ��
ɩɨɜɵɲɚɟɬɫɹ�ɚɛɪɚɡɢɜɧɚɹ�ɫɩɨɫɨɛɧɨɫɬɶ��

���ȼ�ɫɥɭɱɚɟ�ɩɪɢɦɟɧɟɧɢɹ�ɨɛɪɚɛɨɬɤɢ�ȼɗɊ�ɩɪɢ�ɢɡɝɨɬɨɜɥɟɧɢɢ�ɦɢɤɪɨɩɨɪɨɲɤɚ ɭɫɢɥɢɜɚɟɬɫɹ�
ɟɝɨ� ɫɬɨɣɤɨɫɬɶ� ɤ� ɨɤɢɫɥɟɧɢɸ� ɤɢɫɥɨɪɨɞɨɦ� ɜɨɡɞɭɯɚ�� ɱɬɨ� ɩɨɞɬɜɟɪɠɞɚɟɬɫɹ� ɪɟɡɭɥɶɬɚɬɚɦɢ�
ɬɟɪɦɨɝɪɚɜɢɦɟɬɪɢɱɟɫɤɢɯ�ɢɫɫɥɟɞɨɜɚɧɢɣ�� ɩɪɨɜɟɞɟɧɧɵɯ� ɜ� ɧɟɢɡɨɬɟɪɦɢɱɟɫɤɢɯ�ɢ�ɢɡɨɬɟɪɦɢɱɟɫɤɢɯ�
ɭɫɥɨɜɢɹɯ��ȼ�ɪɟɡɭɥɶɬɚɬɟ�ɷɬɢɯ�ɢɫɫɥɟɞɨɜɚɧɢɣ�ɭɫɬɚɧɨɜɥɟɧɨ�

± ɜ�ɫɪɚɜɧɟɧɢɢ�ɫ�ɩɨɪɨɲɤɨɦ��ɢɡɝɨɬɨɜɥɟɧɧɵɦ�ɩɨ�ɬɪɚɞɢɰɢɨɧɧɨɣ�ɬɟɯɧɨɥɨɝɢɢ�ɬɟɦɩɟɪɚɬɭɪɚ�
ɧɚɱɚɥɚ� ɨɤɢɫɥɟɧɢɹ� ɩɨɪɨɲɤɚ� ɢɡɝɨɬɨɜɥɟɧɧɨɝɨ� ɫ� ɩɪɢɦɟɧɟɧɢɟɦ� ɨɛɪɚɛɨɬɤɢ� ȼɗɊ�� ɚ� ɬɚɤɠɟ�
ɬɟɦɩɟɪɚɬɭɪɚ� ɧɚɱɚɥɚ� ɟɝɨ� ɚɤɬɢɜɧɨɝɨ� ɨɤɢɫɥɟɧɢɹ� � ɧɢɠɟ� ɧɚ� ��� ɢ� ���� ɨɋ� ɫɨɨɬɜɟɬɫɬɜɟɧɧɨ�� ȼ�
ɢɡɨɬɟɪɦɢɱɟɫɤɢɯ� ɭɫɥɨɜɢɹɯ� ɫɤɨɪɨɫɬɶ� ɨɤɢɫɥɟɧɢɹ� ɩɨɪɨɲɤɚ�� ɢɡɝɨɬɨɜɥɟɧɧɨɝɨ� ɫ� ɩɪɢɦɟɧɟɧɢɟɦ�
ɨɛɪɚɛɨɬɤɢ� ȼɗɊ�� ɧɚ� ��±���� ɧɢɠɟ� ɫɤɨɪɨɫɬɢ� ɨɤɢɫɥɟɧɢɹ� ɩɨɪɨɲɤɚ�� ɢɡɝɨɬɨɜɥɟɧɧɨɝɨ� ɩɨ�
ɬɪɚɞɢɰɢɨɧɧɨɣ�ɬɟɯɧɨɥɨɝɢɢ�

± ɧɚ� ɨɤɢɫɥɟɧɢɟ� ɦɢɤɪɨɩɨɪɨɲɤɚ�� ɢɡɝɨɬɨɜɥɟɧɧɨɝɨ� ɫ� ɩɪɢɦɟɧɟɧɢɟɦ� ɨɛɪɚɛɨɬɤɢ� ȼɗɊ��
ɜɥɢɹɸɬ� ɞɜɚ� ɩɪɨɬɢɜɨɩɨɥɨɠɧɨ� ɞɟɣɫɬɜɭɸɳɢɯ� ɮɚɤɬɨɪɚ�� ɭɜɟɥɢɱɟɧɧɚɹ� ɭɞɟɥɶɧɚɹ� ɩɥɨɳɚɞɶ�
ɩɨɜɟɪɯɧɨɫɬɢ� ɩɨɪɨɲɤɚ� ɢ� ɭɦɟɧɶɲɟɧɧɨɟ� ɫɨɞɟɪɠɚɧɢɟ� ɦɟɬɚɥɥɢɱɟɫɤɢɯ� ɜɤɥɸɱɟɧɢɣ� ɢ� ɩɪɢɦɟɫɟɣ��
ɉɪɢ� ɬɟɦɩɟɪɚɬɭɪɟ� ɞɨ� ���� ɨɋ� ɧɚ� ɨɤɢɫɥɟɧɢɟ� ɦɢɤɪɨɩɨɪɨɲɤɚ� ɫɭɳɟɫɬɜɟɧɧɨ� ɜɥɢɹɟɬ� ɬɨɥɶɤɨ�
ɩɨɫɥɟɞɧɢɣ�ɢɡ�ɞɜɭɯ�ɮɚɤɬɨɪɨɜ�

ɇɚɜɟɞɟɧɨ� ɪɟɡɭɥɶɬɚɬɢ� ɞɨɫɥɿɞɠɟɧɧɹ� ɜɩɥɢɜɭ� ɿɦɩɭɥɶɫɧɨʀ� ɨɛɪɨɛɤɢ� ɜɢɫɨɤɨɜɨɥɶɬɧɢɦɢ�
ɟɥɟɤɬɪɢɱɧɢɦɢ� ɪɨɡɪɹɞɚɦɢ� ɦɿɤɪɨɩɨɪɨɲɤɭ� ɫɢɧɬɟɬɢɱɧɨɝɨ� ɚɥɦɚɡɭ� ɧɚ� ɣɨɝɨ� ɚɞɫɨɪɛɰɿɣɧɨ�



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

���

ɫɬɪɭɤɬɭɪɧɿ� ɬɚ� ɦɨɪɮɨɦɟɬɪɢɱɧɿ� ɯɚɪɚɤɬɟɪɢɫɬɢɤɢ�� ɜɦɿɫɬ� ɜɤɥɸɱɟɧɶ� ɿ� ɞɨɦɿɲɨɤ�� ɦɚɝɧɿɬɧɿ��
ɟɥɟɤɬɪɨɮɿɡɢɱɧɿ�ɜɥɚɫɬɢɜɨɫɬɿ��ɚɛɪɚɡɢɜɧɭ�ɡɞɚɬɧɿɫɬɶ��ɫɬɿɣɤɿɫɬɶ�ɞɨ�ɨɤɢɫɥɟɧɧɹ�ɤɢɫɧɟɦ�ɩɨɜɿɬɪɹ�

Ʉɥɸɱɨɜɿ� ɫɥɨɜɚ� ɦɿɤɪɨɩɨɪɨɲɤɢ� ɫɢɧɬɟɬɢɱɧɨɝɨ� ɚɥɦɚɡɭ�� ɿɦɩɭɥɶɫɧɚ� ɨɛɪɨɛɤɚ�
ɜɢɫɨɤɨɜɨɥɶɬɧɢɦɢ� ɟɥɟɤɬɪɢɱɧɢɦɢ� ɪɨɡɪɹɞɚɦɢ�� ɚɞɫɨɪɛɰɿɣɧɨ�ɫɬɪɭɤɬɭɪɧɿ� ɬɚ� ɦɨɪɮɨɦɟɬɪɢɱɧɿ�
ɯɚɪɚɤɬɟɪɢɫɬɢɤɢ��ɦɚɝɧɿɬɧɿ��ɟɥɟɤɬɪɨɮɿɡɢɱɧɿ�ɜɥɚɫɬɢɜɨɫɬɿ��ɚɛɪɚɡɢɜɧɚ�ɡɞɚɬɧɿɫɬɶ��ɫɬɿɣɤɿɫɬɶ�ɞɨ�
ɨɤɢɫɥɟɧɧɹ�

7KH�UHVXOWV�RI�VWXG\�RI�WKH�HIIHFW�RI�SXOVH�WUHDWPHQW�RI�KLJK�YROWDJH�HOHFWULFDO�GLVFKDUJHV�WR
WKH� DGVRUSWLRQ�VWUXFWXUDO� FKDUDFWHULVWLFV�� PDJQHWLF� SURSHUWLHV�� DEUDVLYH� FDSDFLW\�� PRUSKRPHWULF�
FKDUDFWHULVWLFV��UHVLVWDQFH�WR�DLU�R[LGDWLRQ�IRU PLFURSRZGHUV�RI�V\QWKHWLF�GLDPRQG DUH�SUHVHQWHG�

.H\�ZRUGV� PLFURSRZGHUV�RI�V\QWKHWLF�GLDPRQG��SXOVH� WUHDWPHQW�RI�KLJK�YROWDJH�HOHFWULFDO�
GLVFKDUJHV�� DGVRUSWLRQ�VWUXFWXUDO� FKDUDFWHULVWLFV�� PDJQHWLF� SURSHUWLHV�� PRUSKRPHWULF�
FKDUDFWHULVWLFV��UHVLVWDQFH�WR�DLU�R[LGDWLRQ� DEUDVLYH�FDSDFLW\�

Ʌɢɬɟɪɚɬɭɪɚ
�� ȼɥɢɹɧɢɟ�ɤɚɬɚɥɢɡɚɬɨɪɨɜ�ɧɚ�ɜɡɚɢɦɨɞɟɣɫɬɜɢɟ�ɚɥɦɚɡɨɜ�ɫ�ɝɚɡɨɜɵɦɢ�ɢ ɠɢɞɤɢɦɢ�ɫɪɟɞɚɦɢ���

Ⱥ� ɉ� Ɋɭɞɟɧɤɨ��ɂ� ɂ��Ʉɭɥɚɤɨɜɚ��ȼ� Ʌ��ɋɤɜɨɪɰɨɜɚ�ɢ�ɞɪ�� ���ȼɡɚɢɦɨɞɟɣɫɬɜɢɟ�ɚɥɦɚɡɨɜ�ɫ�
ɝɚɡɨɜɵɦɢ�ɢ�ɠɢɞɤɢɦɢ�ɫɪɟɞɚɦɢ��± Ʉɢɟɜ��ɂɋɆ�Ⱥɇ�ɍɋɋɊ��������± ɋ����±���

�� ɀɞɚɧɤɢɧɚ�Ɉ� ɘ���Ʉɭɥɚɤɨɜɚ�ɂ� ɂ��� Ɋɭɞɟɧɤɨ�Ⱥ� ɉ��ȼɥɢɹɧɢɟ�ɩɪɢɦɟɫɟɣ�ɧɚ� ɨɤɢɫɥɟɧɢɟ�
ɫɢɧɬɟɬɢɱɟɫɤɢɯ ɚɥɦɚɡɨɜ����ɂɫɫɥɟɞɨɜɚɧɢɹ�ɜ�ɨɛɥɚɫɬɢ�ɜɡɚɢɦɨɞɟɣɫɬɜɢɹ�ɪɚɡɥɢɱɧɵɯ�ɮɨɪɦ�
ɭɝɥɟɪɨɞɚ�ɫ�ɝɚɡɨɜɵɦɢ�ɢ�ɠɢɞɤɢɦɢ�ɫɪɟɞɚɦɢ��± Ʉ���ɂɋɆ�Ⱥɇ�ɍɋɋɊ��������± ɋ����±���

�� ȾɋɌɍ� ��������� ɉɨɪɨɲɤɢ� ɚɥɦɚɡɧɵɟ� ɫɢɧɬɟɬɢɱɟɫɤɢɟ�� Ɉɛɳɢɟ� ɬɟɯɧɢɱɟɫɤɢɟ� ɭɫɥɨɜɢɹ��
ȼɜɟɞ������������± Ʉ���Ƚɨɫɫɬɚɧɞɚɪɬ�ɍɤɪɚɢɧɵ� ������± ���ɫ�

�� ɂɥɶɧɢɰɤɚɹ� Ƚ� Ⱦ��� ɂɫɨɧɤɢɧ� Ⱥ� Ɇ��� Ɂɚɣɰɟɜɚ� ɂ�� ɇ�� ȼɥɢɹɧɢɟ� ɞɢɫɩɟɪɫɧɨɫɬɢ� ɚɥɦɚɡɨɜ��
ɫɢɧɬɟɡɢɪɨɜɚɧɧɵɯ� ɜ� ɪɚɡɧɵɯ� ɪɨɫɬɨɜɵɯ� ɫɢɫɬɟɦɚɯ�� ɧɚ� ɩɪɨɰɟɫɫ� ɢɯ� ɝɪɚɮɢɬɢɡɚɰɢɢ� ɜ�
ɜɨɡɞɭɲɧɨɣ� ɫɪɟɞɟ� �� ɉɪɨɝɪɟɫɢɜɧɿ� ɬɟɯɧɨɥɨɝɿʀ� ɿ� ɫɢɫɬɟɦɢ� ɦɚɲɢɧɨɛɭɞɭɜɚɧɧɹ�� ɡɛ�� ɧɚɭɤ��
ɩɪ�� ± Ⱦɨɧɟɰɶɤ�� ȾȼɇɁ� ©Ⱦɨɧɟɰɶɤɢɣ� ɧɚɰɿɨɧɚɥɶɧɢɣ� ɬɟɯɧɿɱɧɢɣ� ɭɧɿɜɟɪɫɢɬɟɬª�� ������ ±
ȼɢɩ����±����± ɋ�����±����

�� ȼɥɢɹɧɢɟ� ɜɵɫɨɤɨɜɨɥɶɬɧɵɯ� ɢɦɩɭɥɶɫɧɵɯ� ɪɚɡɪɹɞɨɜ� ɧɚ� ɦɨɪɮɨɦɟɬɪɢɱɟɫɤɢɟ�
ɯɚɪɚɤɬɟɪɢɫɬɢɤɢ� ɚɥɦɚɡɧɵɯ� ɦɢɤɪɨɩɨɪɨɲɤɨɜ� �� Ɉ� ɇ�� ɋɢɡɨɧɟɧɤɨ�� Ⱥ� Ʌ� Ɇɚɣɫɬɪɟɧɤɨ��
ɇ� Ⱥ��Ɉɥɟɣɧɢɤ�ɢ� ɞɪ�� ���ȼɿɫɧ�� ɭɤɪ��ɦɚɬɟɪɿɚɥɨɡɧɚɜɱ�� ɬ�ɜɚ�� ɧɚɭɤ��ɬɟɯɧ��ɠɭɪɧ�� ± ������±
ȼɢɩ�����± ɋ����±����

�� Ɉɜɚɥɢɡɚɰɢɹ� ɦɢɤɪɨɩɨɪɨɲɤɨɜ� ɫɢɧɬɟɬɢɱɟɫɤɢɯ� ɚɥɦɚɡɨɜ� ɯɢɦɢɱɟɫɤɢɦ� ɦɟɬɨɞɨɦ� �
Ƚ� ɉ� Ȼɨɝɚɬɵɪɟɜɚ� ɇ� Ⱥ�� Ɉɥɟɣɧɢɤ�� Ƚ� Ⱦ�� ɂɥɶɧɢɰɤɚɹ� ɢ� ɞɪ�� ��� ɋɢɧɬɟɡ�� Fɩɟɤɚɧɢɟ� ɢ�
ɫɜɨɣɫɬɜɚ� ɫɜɟɪɯɬɜɟɪɞɵɯ� ɦɚɬɟɪɢɚɥɨɜ�� ɋɛ�� ɧɚɭɱ�� ɬɪ�� ɂɧ�ɬɚ� ɫɜɟɪɯɬɜɟɪɞɵɯ� ɦɚɬɟɪ�� ɢɦ��
ȼ�ɇ�� Ȼɚɤɭɥɹ�ɇȺɇ�ɍɤɪɚɢɧɵ�� ɪɟɞɤɨɥ���ɇ� ȼ��ɇɨɜɢɤɨɜ� �ɝɥɚɜ�� ɪɟɞ��� ɢ� ɞɪ�� ± Ʉ���Ʌɨɝɨɫ��
������± ɋ� ��±���

�� ȼɡɚɢɦɨɞɟɣɫɬɜɢɟ�ɩɨɪɨɲɤɨɜ�ɫɢɧɬɟɬɢɱɟɫɤɨɝɨ�ɚɥɦɚɡɚ�ɫ�ɠɢɞɤɢɦɢ�ɢ�ɝɚɡɨɜɵɦɢ�ɫɪɟɞɚɦɢ���
Ƚ� ɉ�� Ȼɨɝɚɬɵɪɟɜɚ�� Ƚ� Ⱦ�� ɂɥɶɧɢɰɤɚɹ�� ɇ� Ⱥ�� Ɉɥɟɣɧɢɤ� ɢ� ɞɪ�� ��� ɋɜɟɪɯɬɜɟɪɞɵɟ� ɦɚɬɟɪ��
ɉɨɥɭɱɟɧɢɟ�ɢ�ɩɪɢɦɟɧɟɧɢɟ��Ɇɨɧɨɝɪ���ɜ���ɬ���ɩɨɞ�ɨɛɳ��ɪɟɞ��ɇ�ȼ��ɇɨɜɢɤɨɜɚ��± Ʉ���ɂɉɐ�
©ȺɅɄɈɇª�� ������ ± Ɍ�� ��� ɋɬɪɭɤɬɭɪɚ� ɢ� ɫɜɨɣɫɬɜɚ�ɋɌɆ��ɦɟɬɨɞɵ� ɢɫɫɥɟɞɨɜɚɧɢɹ� ��Ɉɬɜ��
ɪɟɞ�� ȼ�Ɇ�� ɉɟɪɟɜɟɪɬɚɣɥɨ�� ± Ʉ��� ɂɋɆ� ɢɦ�� ȼ� ɇ�� Ȼɚɤɭɥɹ� ɇȺɇ� ɍɤɪɚɢɧɵ� ɂɉɐ�
©ȺɅɄɈɇª��������± ɋ����±����

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

�� Ʉ� ɜɨɩɪɨɫɭ� ɨɞɧɨɪɨɞɧɨɫɬɢ� ɚɥɦɚɡɧɵɯ� ɦɢɤɪɨɩɨɪɨɲɤɨɜ� ɩɨ� ɦɨɪɮɨɦɟɬɪɢɱɟɫɤɢɦ�
ɯɚɪɚɤɬɟɪɢɫɬɢɤɚɦ���Ƚ� ɉ��Ȼɨɝɚɬɵɪɟɜɚ��Ƚ� Ⱥ��ɉɟɬɚɫɸɤ��Ƚ� Ⱥ��Ȼɚɡɚɥɢɣ��ȼ� ɋ��ɒɚɦɪɚɟɜɚ ���
ɋɜɟɪɯɬɜɺɪɞɵɟ�ɦɚɬɟɪ��± ������± ʋ����± ɋ����±���

ɉɨɫɬɭɩɢɥɚ���������


