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���

ɱɚɫɬɨɤ� ɜ� ɹɤɨɫɬɿ� ɧɚɩɨɜɧɸɜɚɱɿɜ� ɭ� ɦɟɬɚɥɟɜɿɣ� ɦɚɬɪɢɰɿ� ɧɚ� ɜɥɚɫɬɢɜɨɫɬɿ� ɿ� ɫɬɪɭɤɬɭɪɭ�
ɤɨɦɩɨɡɢɰɿɣɧɢɯ�ɦɚɬɟɪɿɚɥɿɜ�

Ʉɥɸɱɨɜɿ�ɫɥɨɜɚ� ɩɨɪɨɲɤɢ�ɩɪɢɪɨɞɧɢɯ�ɚɥɦɚɡɿɜ��ɭɥɶɬɪɚɞɢɫɩɟɪɫɧɿ�ɩɨɪɨɲɤɢ��ɨɥɨɜ
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7KH� LQIOXHQFH� RI� GLDPRQG� PLFUR�DQG� QDQRSRZGHUV� DGGLWLYHV� WR� WKH� SK\VLFDO� DQG�
PHFKDQLFDO�SURSHUWLHV�RI�WKH�SRZGHU�DOOR\�ZDV�LQYHVWLJDWHG��$�SRVLWLYH�HIIHFW�RI�XVDJH�RI�GLDPRQG�
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Ʌɢɬɟɪɚɬɭɪɚ
�� ɇɨɜɢɤɨɜ� ɇ� ȼ��� Ȼɨɝɚɬɵɪɟɜɚ� Ƚ� ɉ�� ɇɚɧɨɚɥɦɚɡɵ� ɫɬɚɬɢɱɟɫɤɨɝɨ� ɢ� ɞɟɬɨɧɚɰɢɨɧɧɨɝɨ�

ɫɢɧɬɟɡɚ�ɢ�ɩɟɪɫɩɟɤɬɢɜɚ�ɢɯ�ɩɪɢɦɟɧɟɧɢɹ����ɋɜɟɪɯɬɜɟɪɞɵɟ�ɦɚɬɟɪɢɚɥɵ� ± ������± ʋ����±
ɋ���±���

�� Ⱦɨɥɦɚɬɨɜ� ȼ� ɘ�� ɍɥɶɬɪɚɞɢɫɩɟɪɫɧɵɟ� ɚɥɦɚɡɵ� ɞɟɬɨɧɚɰɢɨɧɧɨɝɨ� ɫɢɧɬɟɡɚ�� ɉɨɥɭɱɟɧɢɟ��
ɫɜɨɣɫɬɜɚ��ɩɪɢɦɟɧɟɧɢɟ��± ɋɉɛ���ɂɡɞ�ɜɨ ɋɉɛȽɉɍ��������± ����ɫ�

ɉɨɫɬɭɩɢɥɚ���������

ɍȾɄ��������

ȼ� ɇ��ɒɭɦɟɧɤɨ��ɤɚɧɞ��ɬɟɯɧ��ɧɚɭɤ�

ɎȽɈɍ�ȼɉɈ�©ɇɚɰɢɨɧɚɥɶɧɵɣ�ɢɫɫɥɟɞɨɜɚɬɟɥɶɫɤɢɣ�ɚɜɬɨɧɨɦɧɵɣ�ɬɟɯɧɨɥɨɝɢɱɟɫɤɢɣ�
ɭɧɢɜɟɪɫɢɬɟɬ�©Ɇɂɋɢɋª��ɝ��Ɇɨɫɤɜɚ��Ɋɨɫɫɢɹ

ɌȼȬɊȾɈɎȺɁɇɈȿ�ɋɉȿɄȺɇɂɂ�ɌȼȬɊȾɈȽɈ�ɋɉɅȺȼȺ�7L&±1L

ɂɡɭɱɟɧɨ� ɬɜɺɪɞɨɮɚɡɧɨɟ� ɫɩɟɤɚɧɢɟ�� ɍɫɬɚɧɨɜɥɟɧɨ�� ɱɬɨ� ɩɨɜɟɞɟɧɢɟ� ɱɚɫɬɢɰ� ɧɚ�
ɩɨɜɟɪɯɧɨɫɬɢ� ɨɬɥɢɱɚɟɬɫɹ� ɨɬ� ɩɨɜɟɞɟɧɢɹ� ɱɚɫɬɢɰ� ɜɧɭɬɪɢ� ɨɛɪɚɡɰɚ�� ɬ�ɤ�� ɨɧɢ� ɢɦɟɸɬ� ɪɚɡɧɭɸ�
ɫɬɟɩɟɧɶ�ɫɜɨɛɨɞɵ��ɍɫɬɚɧɨɜɥɟɧɨ��ɱɬɨ�ɜ�ɨɛɪɚɡɰɟ�ɩɪɢ��ɬɜɺɪɞɨɮɚɡɧɨɦ�ɫɩɟɤɚɧɢɢ��ɜ�ɡɚɜɢɫɢɦɨɫɬɢ�
ɨɬ� ɪɚɡɦɟɪɨɜ� ɱɚɫɬɢɰ�1L�� � ɩɪɨɢɫɯɨɞɹɬ� � ɞɜɚ� ɩɪɨɰɟɫɫɚ�� ɨɛɪɚɡɨɜɚɧɢɟ� ɤɚɪɤɚɫɚ� ɱɚɫɬɢɰ� 7L& ɢ�
ɜɹɡɤɨɟ� ɬɟɱɟɧɢɟ� ɧɢɤɟɥɟɜɨɣ� ɮɚɡɵ�� ɤɨɬɨɪɨɟ�� ɜ� ɪɟɡɭɥɶɬɚɬɟ� ɢɡɦɟɧɟɧɢɹ� ɮɨɪɦɵ� ɱɚɫɬɢɰ� 1L��
ɩɪɢɜɨɞɢɬ� ɤ� ɪɨɫɬɭ� ɦɟɠɞɭ� ɱɚɫɬɢɱɧɵɯ� ɩɨɪ�� Ɍɪɟɬɢɣ� ɩɪɨɰɟɫɫ� ± ɨɛɪɚɡɨɜɚɧɢɟ� ɰɟɧɬɪɨɜ�
ɩɥɚɜɥɟɧɢɟ�

Ʉɥɸɱɟɜɵɟ�ɫɥɨɜɚ��ɬɜɺɪɞɨɮɚɡɧɨɟ ɫɩɟɤɚɧɢɟ��ɬɜɺɪɞɵɣ�ɫɩɥɚɜ�7L&±1L�

ȼɡɚɢɦɨɞɟɣɫɬɜɢɟ� ɱɚɫɬɢɰ� ɜ� ɬɜɺɪɞɨɣ� ɮɚɡɟ� ɩɪɟɞɲɟɫɬɜɭɟɬ� ɠɢɞɤɨɮɚɡɧɨɦɭ� ɫɩɟɤɚɧɢɸ��
ɉɨɷɬɨɦɭ�ɜɚɠɧɨ�ɡɧɚɬɶ��ɱɬɨ�ɩɪɨɢɫɯɨɞɢɬ�ɫ�ɱɚɫɬɢɰɚɦɢ�ɩɟɪɟɞ�ɢɯ�ɤɨɧɬɚɤɬɧɨɦ�ɩɥɚɜɥɟɧɢɢ�

ɏɚɪɚɤɬɟɪɢɫɬɢɤɚ�ɢɫɯɨɞɧɵɯ�ɦɚɬɟɪɢɚɥɨɜ�ɢ�ɦɟɬɨɞɢɤɚ�ɷɤɫɩɟɪɢɦɟɧɬɚ�
Ɍɜɺɪɞɨɮɚɡɧɨɟ�ɫɩɟɤɚɧɢɟ�ɛɵɥɨ�ɢɡɭɱɟɧɨ�ɧɚ�ɫɢɫɬɟɦɟ�����ɦɚɫɫ����7L& ± ���ɦɚɫɫ����1L��
ɗɤɫɩɟɪɢɦɟɧɬɵ� ɩɪɨɜɨɞɢɥɢ� ɧɚ� ɫɤɚɧɢɪɭɸɳɟɦ� ɷɥɟɤɬɪɨɧɧɨɦ� ɦɢɤɪɨɫɤɨɩɟ� ɹɩɨɧɫɤɨɣ�

ɮɢɪɦɵ� -(2/�� ɦɚɪɤɢ� -60�8�� ɫ� ɛɥɨɤɨɦ� ɧɚɝɪɟɜɚ� >��� �@� ɜ� Ʉɚɥɢɮɨɪɧɢɣɫɤɨɦ� ɭɧɢɜɟɪɫɢɬɟɬɟ�� ɝ��
Ȼɟɪɤɥɢ��

ȼ�ɪɚɛɨɬɟ�ɢɫɩɨɥɶɡɨɜɚɥɢ�
� ɤɚɪɛɢɞ� ɬɢɬɚɧɚ� ɮɢɪɦɵ�8QLRQ &DUELGH�� ɫ� ɪɚɡɦɟɪɨɦ� ɱɚɫɬɢɰ� �±�� ɦɤɦ ɢ� ɫɥɟɞɭɸɳɢɦ�

ɯɢɦɢɱɟɫɤɢɦ�ɫɨɫɬɚɜɨɦ��ɦɚɫɫ������ɋɨɛɳ ± �������ɋɫɜ ± ������ɞɪ��ɷɥɟɦɟɧɬɵ�± �����



ɊȺɁȾȿɅ����ɌȿɏɇɂɄȺ�ɂ�ɌȿɏɇɈɅɈȽɂə�ɉɊɈɂɁȼɈȾɋɌȼȺ�ɌȼȿɊȾɕɏ�ɋɉɅȺȼɈȼ�
ɂ�ɂɏ�ɉɊɂɆȿɇȿɇɂȿ�ȼ�ɂɇɋɌɊɍɆȿɇɌȿ�ȾɅə�ɊȺɁɅɂɑɇɕɏ�ɈɌɊȺɋɅȿɃ�ɉɊɈɆɕɒɅȿɇɇɈɋɌɂ

���

� ɧɢɤɟɥɶ� ɮɢɪɦɵ� ,1&2�� ɫ� ɪɚɡɦɟɪɨɦ� ɱɚɫɬɢɰ� �±�� ɦɤɦ�� ɯɢɦɢɱɟɫɤɢɣ� ɫɨɫɬɚɜ� ɤɨɬɨɪɨɝɨ�
�ɦɚɫɫ������& ± ���±�����2 ± ������6 ± �������)H ± ������ɞɪɭɝɢɟ�ɷɥɟɦɟɧɬɵ�± ɫɥɟɞɵ��1L ɨɫɬɚɥɶɧɨɟ�

ɂɫɯɨɞɧɵɟ�ɩɨɪɨɲɤɢ�ɩɪɟɞɜɚɪɢɬɟɥɶɧɨ�ɩɪɨɫɟɢɜɚɥɢ�ɧɚ�ɭɥɶɬɪɚɡɜɭɤɨɜɨɦ�ɤɥɚɫɫɢɮɢɤɚɬɨɪɟ�
ɫ�ɪɚɡɦɟɪɨɦ�ɹɱɟɟɤ����ɦɤɦ��ɉɨɪɨɲɤɢ�ɫɦɟɲɢɜɚɥɢ�ɜ�ɲɚɪɨɜɨɣ�ɦɟɥɶɧɢɰɟ��ɜ�ɷɬɚɧɨɥɟ�ɜ�ɬɟɱɟɧɢɟ����
ɱɚɫɨɜ��ȼ�ɤɚɱɟɫɬɜɟ�ɩɥɚɫɬɢɮɢɤɚɬɨɪɚ�ɩɪɢɦɟɧɢɥɢ�����ɜɨɞɧɵɣ�ɪɚɫɬɜɨɪ�ɩɨɥɢɜɢɧɢɥɨɜɨɝɨ�ɫɩɢɪɬɚ��
ɉɨɫɥɟ�ɫɭɲɤɢ�ɢ�ɩɪɨɬɢɪɤɢ�ɱɟɪɟɡ�ɫɢɬɨ�����ɦɦ��ɩɪɟɫɫɨɜɚɥɢ�ɰɢɥɢɧɞɪɢɱɟɫɤɢɟ�ɨɛɪɚɡɰɵ��G�[�K� ���
ɯ���ɦɦ��ɩɪɢ�ɞɚɜɥɟɧɢɢ������ɤɝɫ�ɫɦ�������Ɇɉɚ���ɋ�ɰɟɥɶɸ�ɭɞɚɥɟɧɢɹ�ɩɥɚɫɬɢɮɢɤɚɬɨɪɚ�ɢ�ɨɤɫɢɞɨɜ�
ɩɪɨɜɨɞɢɥɢ� ɜɨɫɫɬɚɧɨɜɢɬɟɥɶɧɨɟ� ɫɩɟɤɚɧɢɟ� ɩɪɢ� ���ɨɋ�� ɜ� ɬɟɱɟɧɢɟ� ��� ɦɢɧɭɬ� ɜ� ɝɚɡɨɜɨɣ� ɫɪɟɞɟ��
ɫɨɫɬɨɹɳɟɣ�ɢɡ�����ɜɨɞɨɪɨɞɚ�ɢ������ɝɟɥɢɹ��

Ⱦɥɹ�ɬɨɝɨ�ɱɬɨɛɵ�ɪɟɝɢɫɬɪɢɪɨɜɚɬɶ�ɩɨɜɟɞɟɧɢɟ�ɱɚɫɬɢɰ�ɩɪɢ�ɫɩɟɤɚɧɢɢ�ɜɟɥɢ�ɤɢɧɨ�ɫɴɺɦɤɭ�
Ⱦɥɹ�ɩɨɥɭɱɟɧɢɹ�ɤɨɥɢɱɟɫɬɜɟɧɧɵɯ�ɯɚɪɚɤɬɟɪɢɫɬɢɤ�ɩɪɨɰɟɫɫɚ�ɭɩɥɨɬɧɟɧɢɹ��ɧɚ�ɩɨɜɟɪɯɧɨɫɬɶ�

ɩɪɟɫɫɨɜɤɢ�ɧɚɧɨɫɢɥɢ�ɪɟɩɟɪɧɵɟ�ɦɢɤɪɨɫɮɟɪɵ�ɨɤɫɢɞɚ�ɚɥɸɦɢɧɢɹ��
ɇɚ� ɪɢɫ� �� ɩɪɢɜɟɞɟɧ� ɤɢɧɨɤɚɞɪ� ���

ɦɦ�ɩɥɺɧɤɢ��ɭɜɟɥɢɱɟɧɧɵɣ�ɜ����ɪɚɡ�
ȼ� ɩɪɨɰɟɫɫɟ� ɭɩɥɨɬɧɟɧɢɹ� ɩɪɢ�

ɢɡɨɬɟɪɦɢɱɟɫɤɨɦ� ɫɩɟɤɚɧɢɢ� ɩɪɨɢɫɯɨɞɢɬ�
ɭɫɚɞɤɚ�� ɪɚɫɫɬɨɹɧɢɹ� ɦɟɠɞɭ� ɦɢɤɪɨɫɮɟɪɚɦɢ�
ɦɟɧɹɸɬɫɹ�� ± ɷɬɨ� ɤɨɥɢɱɟɫɬɜɟɧɧɚɹ�
ɯɚɪɚɤɬɟɪɢɫɬɢɤɚ�� Ⱦɥɹ� ɭɜɟɥɢɱɟɧɢɹ� ɬɨɱɧɨɫɬɢ�
ɢɡɦɟɪɟɧɢɹ�� ɤɨɥɢɱɟɫɬɜɟɧɧɭɸ�
ɯɚɪɚɤɬɟɪɢɫɬɢɤɭ� ɪɚɫɫɱɢɬɵɜɚɥɢ� ɩɨ�
ɢɡɦɟɧɟɧɢɸ� ɩɥɨɳɚɞɢ� ɬɪɟɭɝɨɥɶɧɢɤɚ��
ɨɛɪɚɡɨɜɚɧɧɨɝɨ� ɫɬɨɪɨɧɚɦɢ� ɥɢɧɢɣ��
ɩɪɨɜɟɞɟɧɧɵɯ� ɱɟɪɟɡ� ɰɟɧɬɪɵ� ɦɢɤɪɨɫɮɟɪ��
Ɍɨɱɧɨɫɬɶ�ɢɡɦɟɪɟɧɢɹ ɫɨɫɬɚɜɥɹɥɚ�� ��� ɦɤɦ��

ɋɬɭɩɟɧɱɚɬɨɟ� ɩɟɪɟɤɥɸɱɟɧɢɟ�
ɭɜɟɥɢɱɟɧɢɹ�� ɩɨɡɜɨɥɹɟɬ� ɫ� ɰɟɧɬɪɚɥɶɧɨɣ�
ɱɚɫɬɢ� ɨɛɪɚɡɰɚ�� ɪɢɫ� ��� ɜ� ɪɟɠɢɦɟ� ©LQ� VLWX�
PRQLWRULQJª ɩɨɥɭɱɢɬɶ� ɤɚɱɟɫɬɜɟɧɧɭɸ�

ɯɚɪɚɤɬɟɪɢɫɬɢɤɭ��ɜɡɚɢɦɨɞɟɣɫɬɜɢɟ�ɱɚɫɬɢɰ�ɦɟɠɞɭ�ɫɨɛɨɣ�
ȼɧɢɡɭ�� ɫɥɟɜɚ� ɩɨɤɚɡɚɧɢɟ� ɬɟɦɩɟɪɚɬɭɪɵ�� ɜ� qɋ�� ɫɩɪɚɜɚ� ± ɜɪɟɦɹ� ɫ� ɧɚɱɚɥɚ� ɧɚɝɪɟɜɚ�� ɜ�

ɦɢɧɭɬɚɯ�
Ɍɚɤɢɦ� ɨɛɪɚɡɨɦ�� ɨɩɢɫɚɧɧɵɣ�

ɜɵɲɟ� ɦɟɬɨɞ�� ɩɨɡɜɨɥɹɟɬ� ɫ� ɨɞɧɨɝɨ�
ɨɛɪɚɡɰɚ� ɨɞɧɨɜɪɟɦɟɧɧɨ� ɩɨɥɭɱɢɬɶ�
ɤɨɥɢɱɟɫɬɜɟɧɧɭɸ� ɢ� ɤɚɱɟɫɬɜɟɧɧɭɸ�
ɯɚɪɚɤɬɟɪɢɫɬɢɤɢ�

ɇɚ� ɪɢɫɭɧɤɟ� �� ɊɗɆ�
ɢɡɨɛɪɚɠɟɧɢɟ� ɲɥɢɮɚ� ɩɨɫɥɟ�
ɬɜɺɪɞɨɮɚɡɧɨɝɨ� ɢɡɨɬɟɪɦɢɱɟɫɤɨɝɨ�
ɫɩɟɤɚɧɢɟ����ɦɚɫɫ����7L& ± ���ɦɚɫɫ����
1L��ɩɪɢ�����ɨɋ��ɜ�ɬɟɱɟɧɢɟ�����ɦɢɧ��ɧɚ�
ɝɥɭɛɢɧɟ� a� ���� ɦɦ� ɨɬ� ɩɨɜɟɪɯɧɨɫɬɢ�
ɨɛɪɚɡɰɚ�

ɇɚ� ɪɢɫɭɧɤɟ� �� ɜɢɞɧɵ� ɞɜɚ�
ɮɢɡɢɱɟɫɤɢɯ� ɹɜɥɟɧɢɹ� ɜɵɞɟɥɟɧɧɵɯ�
ɩɪɹɦɨɭɝɨɥɶɧɢɤɚɦɢ�

± ɢɡɨɛɪɚɠɟɧɢɟ� ɫɪɨɫɲɢɯɫɹ�
ɡɟɪɟɧ�7L&�

± ɬɟɱɟɧɢɟ�ɧɢɤɟɥɟɜɨɣ�ɮɚɡɵ�ɩɨ�ɡɺɪɧɚɦ�7L&�

Ɋɢɫ�����Ɇɢɤɪɨɫɮɟɪɵ�ɞɥɹ�ɢɡɦɟɪɟɧɢɹ�ɭɫɚɞɤɢ��
î���

Ɋɢɫ�����ɉɨɜɟɞɟɧɢɟ�ɱɚɫɬɢɰ�ɩɨɫɥɟ�ɬɜɺɪɞɨɮɚɡɧɨɝɨ�
ɢɡɨɬɟɪɦɢɱɟɫɤɨɝɨ�ɫɩɟɤɚɧɢɹ� ɫɟɪɨɟ�± 7L&��ɫɜɟɬɥɨɟ�

± 1L ɮɚɡɚ��ɬɺɦɧɨɟ�± ɩɨɪɵ���ɯ�����



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

���

Ɂɺɪɧɚ�7L& ɫɪɨɫɥɢɫɶ�ɜ�ɪɟɡɭɥɶɬɚɬɟ�ɬɨɝɨ��ɱɬɨ�ɦɟɠɞɭ�ɧɢɦɢ��ɢɡɧɚɱɚɥɶɧɨ��ɛɵɥɚ�ɦɚɥɟɧɶɤɚɹ�
ɱɚɫɬɢɰɚ� ɧɢɤɟɥɹ�� ɉɪɢ� ɩɨɜɵɲɟɧɢɢ� ɬɟɦɩɟɪɚɬɭɪɵ� ɨɬ� ɤɨɦɧɚɬɧɨɣ�� ɞɨ� ����ɨɋ�� ɡɚ� ���� ɦɢɧɭɬ��
ɩɪɨɢɡɨɲɥɨ� ɪɚɫɬɜɨɪɟɧɢɟ� ɤɚɪɛɢɞɚ� ɬɢɬɚɧɚ� ɜ� ɧɢɤɟɥɟɜɨɣ� ɮɚɡɟ�� ɋɨɝɥɚɫɧɨ� ɞɢɚɝɪɚɦɦɵ� 7L&�1L��
ɨɛɪɚɡɨɜɚɥɫɹ� ɬɜɺɪɞɵɣ� ɪɚɫɬɜɨɪ�� ɗɬɨ� ɩɟɪɜɵɣ� ɦɟɯɚɧɢɡɦ ɫɪɚɫɬɚɧɢɹ� ɤɚɪɛɢɞɧɵɯ� ɡɟɪɟɧ� ɩɪɢ�
ɬɜɺɪɞɨɮɚɡɧɨɦ�ɫɩɟɤɚɧɢɢ�

Ʌ��Ɏɪɭɲɚɭɟɪ�ɢ�Ɋ��Ɏɭɥɪɚɫ�ɜ�ɫɜɨɟɣ�ɪɚɛɨɬɟ�>�@�ɩɪɨɜɨɞɢɥɢ�ɧɚɛɥɸɞɟɧɢɟ�ɡɚ�ɩɨɜɟɞɟɧɢɟɦ�
ɱɚɫɬɢɰ�:&�&R ɧɚ� ɩɨɜɟɪɯɧɨɫɬɢ� ɨɛɪɚɡɰɚ� ɩɪɢ� ɧɚɝɪɟɜɟ� ɢ� ɷɤɫɩɟɪɢɦɟɧɬɚɥɶɧɨ� ɡɚɮɢɤɫɢɪɨɜɚɥɢ��
ɬɟɱɟɧɢɟ�&R�ɮɚɡɵ ɩɨ�ɡɟɪɧɭ�:& ɞɨ�ɦɨɦɟɧɬɚ�ɨɛɪɚɡɨɜɚɧɢɹ�ɠɢɞɤɨɣ�ɮɚɡɵ�

ɉɪɢ� ɨɯɥɚɠɞɟɧɢɢ� ɬɜɺɪɞɨɝɨ� ɪɚɫɬɜɨɪɚ� ɩɪɨɢɫɯɨɞɢɬ� ɭɦɟɧɶɲɟɧɢɟ� ɫɨɞɟɪɠɚɧɢɹ�
ɪɚɫɬɜɨɪɟɧɧɨɝɨ�ɤɚɪɛɢɞɚ��ɨɧ�ɦɨɝ�ɜɵɞɟɥɢɬɶɫɹ�ɢ�ɫɪɚɫɬɢɬɶ�ɞɜɚ�ɡɟɪɧɚ�7L&��� ɷɬɨ�ɜɬɨɪɨɣ�ɦɟɯɚɧɢɡɦ
ɫɪɚɫɬɚɧɢɹ�ɤɚɪɛɢɞɧɵɯ�ɱɚɫɬɢɰ��Ɉɞɧɚɤɨ�ɷɤɫɩɟɪɢɦɟɧɬɚɥɶɧɨ�ɟɝɨ�ɬɪɭɞɧɨ�ɩɨɞɬɜɟɪɞɢɬɶ��

ɇɚ� ɪɢɫ� �� ɷɤɫɩɟɪɢɦɟɧɬɚɥɶɧɨ� ɡɚɪɟɝɢɫɬɪɢɪɨɜɚɧɨ� ɬɟɱɟɧɢɟ� ɧɢɤɟɥɟɜɨɣ� ɮɚɡɵ�� ȼ�
ɝɨɪɢɡɨɧɬɚɥɶɧɨɣ�ɩɥɨɫɤɨɫɬɢ�� ɷɬɨ�©ɹɡɵɱɤɢª��ɤɨɬɨɪɵɟ�ɩɟɪɟɦɟɳɚɸɬɫɹ�ɩɨ�ɡɺɪɧɚɦ�7L& �ɪɢɫ� �� ɚ��

ȼ� ɜɟɪɬɢɤɚɥɶɧɨɣ�
ɩɥɨɫɤɨɫɬɢ� ɬɟɱɟɧɢɟ�
ɩɪɟɞɫɬɚɜɥɹɟɬ� ɫɨɛɨɣ� ɬɨɧɤɭɸ�
ɫɜɟɬɥɭɸ� ɩɥɺɧɤɭ�� ɤɨɬɨɪɚɹ�
ɥɢɛɨ�ɧɚɯɨɞɢɬɫɹ�ɧɚ�ɡɟɪɧɟ�7L&��
ɥɢɛɨ� ɨɬɫɬɨɢɬ� ɨɬ� ɡɟɪɧɚ� ɧɚ�
ɧɟɤɨɬɨɪɨɦ� ɪɚɫɫɬɨɹɧɢɢ� ɢɡ�ɡɚ�
ɬɨɝɨ�� ɱɬɨ� ɞɜɢɠɭɳɢɣɫɹ� ɤɪɚɣ�
ɢɦɟɟɬ� ɩɨɥɭɤɪɭɝɥɭɸ� ɮɨɪɦɭ��
ɩɪɹɦɨɭɝɨɥɶɧɢɤ� ɧɚ� ɪɢɫɭɧɤɟ�
�� ɛ��

Ɇɨɠɧɨ� ɢɡɦɟɪɢɬɶ��
ɲɢɪɢɧɭ� �a�±�� ɦɤɦ���
ɬɨɥɳɢɧɭ� �a���±���� ɦɤɦ�� ɢ�
ɪɚɞɢɭɫɵ�ɤɪɢɜɢɡɧɵ��©ɹɡɵɱɤɚª�
a���±�� ɦɤɦ��� ɬɜɺɪɞɨɝɨ�
ɪɚɫɬɜɨɪɚ�ɧɚ�ɨɫɧɨɜɟ�1L�

ɂɡɭɱɟɧɨ� ɜɥɢɹɧɢɟ�
ɬɟɦɩɟɪɚɬɭɪɵ�ɢ�ɜɪɟɦɟɧɢ�ɜɵɞɟɪɠɤɢ�ɢɡɨɬɟɪɦɢɱɟɫɤɨɝɨ�ɫɩɟɤɚɧɢɹ�ɧɚ�ɜɹɡɤɨɟ�ɬɟɱɟɧɢɟ��ɇɚ�ɪɢɫ� ��
ɫɬɪɭɤɬɭɪɚ�ɩɨɫɥɟ�ɫɩɟɤɚɧɢɹ�ɩɪɢ�����ɨɋ��ɜ�ɬɟɱɟɧɢɟ�����ɦɢɧ�

ɚ� ɛ� ɜ�
Ɋɢɫ�����Ɏɨɪɦɚ��ɞɢɮɮɭɡɢɨɧɧɨ�ɜɹɡɤɨɝɨ�ɬɟɱɟɧɢɹ��ɚ�± î������ɛ�± î������ɜ�± î����
ɇɚ� ɪɢɫ� �� ɜɢɞɧɨ�� ɱɬɨ� ɭɜɟɥɢɱɟɧɢɟ� ɬɟɦɩɟɪɚɬɭɪɵ� ɢ� ɩɪɨɞɨɥɠɢɬɟɥɶɧɨɫɬɢ� ɩɪɢɜɨɞɢɬ� ɤ�

ɪɚɡɜɢɬɢɸ�ɩɪɨɰɟɫɫɚ�ɬɟɱɟɧɢɹ�ɧɢɤɟɥɟɜɨɣ�ɮɚɡɵ�

ɚ ɛ
Ɋɢɫ�����ɂɡɨɛɪɚɠɟɧɢɹ��ɬɟɱɟɧɢɹ�ɧɢɤɟɥɟɜɨɣ�ɮɚɡɵ ɜ�
ɩɥɨɫɤɨɫɬɹɯ��ɚ ± ɜ�ɝɨɪɢɡɨɧɬɚɥɶɧɨɣ��î����� ɛ ± ɜ�

ɜɟɪɬɢɤɚɥɶɧɨɣ��î����



ɊȺɁȾȿɅ����ɌȿɏɇɂɄȺ�ɂ�ɌȿɏɇɈɅɈȽɂə�ɉɊɈɂɁȼɈȾɋɌȼȺ�ɌȼȿɊȾɕɏ�ɋɉɅȺȼɈȼ�
ɂ�ɂɏ�ɉɊɂɆȿɇȿɇɂȿ�ȼ�ɂɇɋɌɊɍɆȿɇɌȿ�ȾɅə�ɊȺɁɅɂɑɇɕɏ�ɈɌɊȺɋɅȿɃ�ɉɊɈɆɕɒɅȿɇɇɈɋɌɂ

���

ɂɡɭɱɟɧɨ� ɜɥɢɹɧɢɟ� ɫɤɨɪɨɫɬɢ�
ɧɚɝɪɟɜɚ�ɧɚ�ɬɜɺɪɞɨɮɚɡɧɨɟ�ɫɩɟɤɚɧɢɟ��ɇɚ�
ɪɢɫ� �� ɦɢɤɪɨɫɬɪɭɤɬɭɪɚ� ɨɛɪɚɡɰɚ�
ɧɚɝɪɟɬɨɝɨ� ɞɨ� ����ɨɋ� ɡɚ� �� ɦɢɧɭɬ� ɢ�
ɩɨɫɥɟɞɭɸɳɟɟ�ɛɵɫɬɪɨɟ�ɨɯɥɚɠɞɟɧɢɟ�

ɋɪɚɜɧɢɜ� ɪɢɫ� �� ɢ� �� ɨɬɱɺɬɥɢɜɨ�
ɜɢɞɧɨ� ɪɚɡɥɢɱɢɟ� ɜ� ɦɢɤɪɨɫɬɪɭɤɬɭɪɟ� ɢ�
ɯɚɪɚɤɬɟɪɟ� ɭɩɥɨɬɧɟɧɢɹ� ɨɛɪɚɡɰɨɜ��
Ɇɨɠɧɨ� ɩɪɟɞɩɨɥɨɠɢɬɶ�� ɱɬɨ� ɛɵɫɬɪɵɣ�
ɧɚɝɪɟɜ� ɧɟ� ɩɨɡɜɨɥɢɥ� ɩɪɨɣɬɢ�
ɪɚɜɧɨɜɟɫɧɵɦ� ɞɢɮɮɭɡɢɨɧɧɵɦ�
ɩɪɨɰɟɫɫɚɦ��ɢ�ɤɚɤ�ɪɟɡɭɥɶɬɚɬ��ɧɢɤɟɥɟɜɚɹ�
ɮɚɡɚ� ɩɪɢɨɛɪɟɥɚ� ɛyɥɶɲɭɸ�
ɩɨɞɜɢɠɧɨɫɬɶ�� ɗɬɨɬ� ɷɤɫɩɟɪɢɦɟɧɬ�
ɩɨɞɬɜɟɪɠɞɚɟɬ�� ɱɬɨ� ɫɤɨɪɨɫɬɧɨɣ�ɧɚɝɪɟɜ�
ɩɪɢɞɚɟɬ� ɩɨɪɨɲɤɨɜɨɦɭ� ɨɛɪɚɡɰɭ� ɩɨɫɥɟ�

ɨɯɥɚɠɞɟɧɢɹ� ɧɨɜɭɸ� ɦɢɤɪɨɫɬɪɭɤɬɭɪɭ�� ɚ� ɫ� ɧɟɣ� ɢ� ɫɜɨɣɫɬɜɚ�� ɗɬɨ� ɨɞɧɚ� ɢɡ� ɩɪɟɞɩɨɫɵɥɨɤ� ɤ�
ɜɨɡɧɢɤɧɨɜɟɧɢɸ�6Ɋ6 ɩɪɨɰɟɫɫɚ�ɫɩɟɤɚɧɢɹ�

ɇɚ�ɪɢɫ� ��ɜɢɞɧɨ��ɱɬɨ�ɩɨɫɥɟ�ɨɯɥɚɠɞɟɧɢɹ�ɝɪɚɧɢɰɵ�ɦɟɠɞɭ�7L& ɢ�1L ɮɚɡɨɣ ɪɨɜɧɵɟ��ɢ�ɧɟ�
ɪɨɜɧɵɟ�

ɗɬɨ� ɜɵɞɟɥɟɧɢɟ� 7L& ɢɡ� ɬɜɺɪɞɨɝɨ� ɪɚɫɬɜɨɪɚ� ɧɢɤɟɥɹ�� Ɇɨɠɧɨ� ɩɪɟɞɩɨɥɨɠɢɬɶ�� ɱɬɨ�
ɜɵɞɟɥɟɧɢɹ�7L& ɩɪɨɢɡɨɲɥɢ� ɜ� ɨɩɪɟɞɟɥɺɧɧɵɯ� ɤɪɢɫɬɚɥɥɨɝɪɚɮɢɱɟɫɤɢɯ� ɬɨɱɤɚɯ� ɤɪɢɫɬɚɥɥɚ� 7L&��
ɢɥɢ�ɜɛɥɢɡɢ�ɝɪɚɧɢɰɵ��ɢɥɢ�ɜɧɭɬɪɢ�ɧɢɤɟɥɟɜɨɣ�ɮɚɡɵ��ɪɢɫ� ��

Ɋɢɫ�����Ɏɨɪɦɚ�ɧɢɤɟɥɟɜɨɣ�ɮɚɡɵ� î����

ɉɪɢ� ɬɟɦɩɟɪɚɬɭɪɟ� ɷɜɬɟɤɬɢɤɢ� ���� 7L& ɪɚɫɬɜɨɪɹɟɬɫɹ� ɜ� 1L >�@�� Ɇɨɠɧɨ� ɩɪɟɞɥɨɠɢɬɶ�
ɩɨɜɟɪɯɧɨɫɬɧɭɸ� ɦɨɞɟɥɶ� ɠɢɞɤɨɮɚɡɧɨɝɨ� ɫɩɟɤɚɧɢɹ�� ɨɫɧɨɜɚɧɧɭɸ� ɧɚ� ɬɜɺɪɞɨɮɚɡɧɨɦ� ɷɬɚɩɟ��
ɪɢɫɭɧɨɤ����

ɑɚɫɬɢɰɵ�ɧɢɤɟɥɟɜɨɣ�ɮɚɡɵ��± ɷɬɨ�ɰɟɧɬɪɵ�ɤɨɧɬɚɤɬɧɨɝɨ�ɩɥɚɜɥɟɧɢɹ��ɉɪɨɜɟɞɟɦ�ɥɢɧɢɢ�ɧɚ�
ɪɚɫɫɬɨɹɧɢɢ��ɫɨɨɬɜɟɬɫɬɜɭɸɳɟɦ�a�����ɲɢɪɢɧɵ�ɧɢɤɟɥɟɜɨɝɨ�ɡɟɪɧɚ��ɤɪɨɦɟ�©ɹɡɵɱɤɨɜª��

Ȼɥɢɡɤɨɟ� ɫɤɨɩɥɟɧɢɟ�ɰɟɧɬɪɨɜ�ɩɥɚɜɥɟɧɢɹ�� ɪɢɫ� ���ɦɨɠɟɬ� ɨɛɪɚɡɨɜɚɬɶ�� ± ɛɥɨɤɢ�� ɤɨɬɨɪɵɟ�
ɜɵɞɟɥɟɧɵ�ɩɭɧɤɬɢɪɨɦ�ɧɚ�ɪɢɫ� ��

Ɋɢɫ� ���ɍɩɥɨɬɧɟɧɢɟ�ɩɪɢ�ɛɵɫɬɪɨɦ�ɧɚɝɪɟɜɟ��î����



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

���

Ɋɢɫ�����ɐɟɧɬɪɵ�ɜɨɡɧɢɤɧɨɜɟɧɢɹ�ɠɢɞɤɨɣ�ɮɚɡɵ��î����

Ɋɢɫ�����ɋɯɟɦɚ�ɨɛɪɚɡɨɜɚɧɢɹ�ɛɥɨɤɨɜ��î����

Ƚɪɚɧɢɰɵ� ɛɥɨɤɨɜ� ɩɪɨɯɨɞɹɬ� ɫ� ɨɞɧɨɣ�
ɫɬɨɪɨɧɵ�ɩɨ�ɩɨɪɟ��ɚ�ɫ�ɞɪɭɝɨɣ�ɩɨ�ɡɟɪɧɭ�7L&��
ɀɢɞɤɚɹ� ɮɚɡɚ� ɩɪɢɬɹɧɟɬ� ɡɟɪɧɨ� ɤ� ɛɥɨɤɭ� ɢ�
ɜɨɡɧɢɤɧɟɬ�ɫɬɪɭɤɬɭɪɚ�ɚɧɚɥɨɝɢɱɧɚɹ�ɪɢɫ� ��

ɇɚ�ɪɢɫ� ��ɢ��� ɜɢɞɧɨ�ɜɨɡɧɢɤɧɨɜɟɧɢɟ
± ɦɟɠɞɭ� ɛɥɨɤɨɜɵɯ� ɩɨɪ� Ȼɨɥɟɟ� ɩɨɞɪɨɛɧɨ�
ɧɨɜɵɟ� ɮɢɡɢɱɟɫɤɢɟ� ɹɜɥɟɧɢɹ� ɨɩɢɫɚɧɵ� ɜ�
ɪɚɛɨɬɟ�>�@�

ɉɪɢ� ɬɟɦɩɟɪɚɬɭɪɟ� ɩɥɚɜɥɟɧɢɹ�
ɩɪɨɢɡɨɣɞɟɬ� ɷɮɮɟɤɬ� Ɏɭɥɪɚɫɚ�
ɪɚɡɭɩɥɨɬɧɟɧɢɟ� ± ɷɬɨ� ��ɹ� ɫɬɚɞɢɹ� ɩɪɨɰɟɫɫɚ�
ɩɟɪɟɝɪɭɩɩɢɪɨɜɤɢ��ɪɢɫ� ���

Ɋɢɫ�����ɉɟɪɜɚɹ�ɫɬɚɞɢɹ�ɩɪɨɰɟɫɫɚ�
ɩɟɪɟɝɪɭɩɩɢɪɨɜɤɢ��î����



ɊȺɁȾȿɅ����ɌȿɏɇɂɄȺ�ɂ�ɌȿɏɇɈɅɈȽɂə�ɉɊɈɂɁȼɈȾɋɌȼȺ�ɌȼȿɊȾɕɏ�ɋɉɅȺȼɈȼ�
ɂ�ɂɏ�ɉɊɂɆȿɇȿɇɂȿ�ȼ�ɂɇɋɌɊɍɆȿɇɌȿ�ȾɅə�ɊȺɁɅɂɑɇɕɏ�ɈɌɊȺɋɅȿɃ�ɉɊɈɆɕɒɅȿɇɇɈɋɌɂ

���

ȼɵɜɨɞɵ
ɉɨɞɬɜɟɪɠɞɟɧɨ� ɫɪɚɳɢɜɚɧɢɟ� ɱɚɫɬɢɰ� 7L& ɧɚ� ɷɬɚɩɟ� ɬɜɺɪɞɨɮɚɡɧɨɝɨ� ɫɩɟɤɚɧɢɹ�� ɤɚɤ� ɩɪɢ�
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