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V65 �ɩɪɟɞɩɨɥɚɝɚɹ��ɱɬɨ�ɢɯ�ɪɚɫɩɪɟɞɟɥɟɧɢɟ�ɧɟ�ɩɪɨɬɢɜɨɪɟɱɢɬ�ɧɨɪɦɚɥɶɧɨɦɭ�ɡɚɤɨɧɭ�>�@�

ɉɪɨɱɧɨɫɬɶ�ɄɇȻ�ɯɚɪɚɤɬɟɪɢɡɨɜɚɥɚɫɶ ɫɪɟɞɧɢɦɢ�ɩɪɟɞɟɥɚɦɢ ɩɪɨɱɧɨɫɬɢ�ɩɪɢ�ɪɚɫɬɹɠɟɧɢɢ�ɢ�

ɫɠɚɬɢɢ� ɢ� ɢɯ� ɫɪɟɞɧɟɤɜɚɞɪɚɬɢɱɟɫɤɢɦɢ� ɨɬɤɥɨɧɟɧɢɹɦɢ ɫɨɨɬɜɟɬɫɬɜɟɧɧɨ
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ɪɚɫɩɪɟɞɟɥɟɧɢɟ� ɩɪɨɱɧɨɫɬɢ� ɯɪɭɩɤɢɯ� ɦɚɬɟɪɢɚɥɨɜ� ɧɚɢɛɨɥɟɟ� ɯɨɪɨɲɨ� ɨɩɢɫɵɜɚɟɬɫɹ� ɡɚɤɨɧɨɦ�
ȼɟɣɛɭɥɥɚ�� Ɉɞɧɚɤɨ� ɩɪɢ� ɨɰɟɧɤɟ� ɩɚɪɚɦɟɬɪɨɜ� ɪɚɫɩɪɟɞɟɥɟɧɢɹ� ɩɨ� ɦɚɥɨɣ� ɜɵɛɨɪɤɟ� �ɞɨ� �� ± ���
ɨɛɪɚɡɰɨɜ�� ɬɪɭɞɧɨ� ɨɬɞɚɬɶ� ɩɪɟɞɩɨɱɬɟɧɢɟ� ɡɚɤɨɧɭ� ȼɟɣɛɭɥɥɚ� ɩɨ� ɫɪɚɜɧɟɧɢɸ� ɫ� ɧɨɪɦɚɥɶɧɵɦ� ɢɥɢ�

ɥɨɝɚɪɢɮɦɢɱɟɫɤɢ� ɧɨɪɦɚɥɶɧɵɦ�
ɪɚɫɩɪɟɞɟɥɟɧɢɟɦ�>�@��

Ʉɚɤ� ɢ� ɜ� ɪɚɛɨɬɟ� >�@ ɞɥɹ�
ɭɩɪɨɳɟɧɢɹ� ɪɚɫɱɟɬɨɜ� ɧɚ� ɩɟɪɜɨɦ�
ɷɬɚɩɟ� ɞɨɩɭɫɬɢɦ�� ɱɬɨ�
ɪɚɫɩɪɟɞɟɥɟɧɢɟ�ɩɪɨɱɧɨɫɬɢ�63 ɢ�6ɫ�
ɩɨɞɱɢɧɹɟɬɫɹ� ɧɨɪɦɚɥɶɧɨɦɭ�
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ɝɞɟ�U�T ± ɩɨɥɹɪɧɵɟ�ɤɨɨɪɞɢɧɚɬɵ�
Ƚɪɚɮɢɤɢ�ɢɡɦɟɧɟɧɢɹ�ɫɨɫɬɚɜɥɹɸɳɢɯ�ɫɢɥɵ�ɪɟɡɚɧɢɹ�ɨɬ�ɫɤɨɪɨɫɬɢ�ɪɟɡɚɧɢɹ�ɞɥɹ�ɪɚɡɥɢɱɧɵɯ�

ɭɫɥɨɜɢɣ�ɨɛɪɚɛɨɬɤɢ�ɜɨ�ɜɪɟɦɹ�ɬɨɱɟɧɢɹ�ɩɥɚɫɬɢɧɨɣ�ɄɇȻ�ɦɚɪɤɢ�©ɛɨɪɫɢɧɢɬª�ɩɨɤɚɡɚɧɵ�ɧɚ�ɪɢɫ�����

Ɋɢɫ����Ⱦɢɮɮɟɪɟɧɰɢɚɥɶɧɵɟ�ɮɭɧɤɰɢɢ�ɪɚɫɩɪɟɞɟɥɟɧɢɹ�6S ɢ�6F



ɊȺɁȾȿɅ����ɊȺɁɊȺȻɈɌɄȺ�ɂ�ȼɇȿȾɊȿɇɂȿ�ɈȻɈɊɍȾɈȼȺɇɂə�ɂ�ɂɇɋɌɊɍɆȿɇɌȺ��ɈɋɇȺɓȿɇɇɈȽɈ�
ɌȼȿɊȾɕɆɂ�ɋɉɅȺȼȺɆɂ��ȼ�ɊȺɁɅɂɑɇɕɏ�ɈɌɊȺɋɅəɏ�ɉɊɈɆɕɒɅȿɇɇɈɋɌɂ

���

ɚ ɛ

ɜ
Ɋɢɫ�����Ƚɪɚɮɢɤɢ�ɡɚɜɢɫɢɦɨɫɬɢ�ɫɨɫɬɚɜɥɹɸɳɢɯ�ɫɢɥɵ�ɪɟɡɚɧɢɹ�ɨɬ�ɫɤɨɪɨɫɬɢ�ɨɛɪɚɛɨɬɤɢ��ɚ�

± ɨɫɬɪɨɡɚɬɨɱɟɧɧɵɦ�ɪɟɡɰɨɦ�ɛɟɡ�ɋɈɌɋ� ɛ�± ɨɫɬɪɨɡɚɬɨɱɟɧɧɵɦ�ɪɟɡɰɨɦ�ɫ�ɋɈɌɋ� ɜ�± ɪɟɡɰɨɦ�ɫ�
ɜɟɪɲɢɧɨɣ�ɪɚɞɢɭɫɚ�����ɦɦ�ɛɟɡ�ɋɈɌɋ��ɜ�

Ⱦɚɧɧɵɟ� �ɪɢɫ�� ��� ɚ�� ɫɜɢɞɟɬɟɥɶɫɬɜɭɸɬ�� ɱɬɨ� ɦɢɧɢɦɚɥɶɧɚɹ� ɫɢɥɚ� ɪɟɡɚɧɢɹ� ɫɨɨɬɜɟɬɫɬɜɭɟɬ�
ɫɤɨɪɨɫɬɢ� ɪɟɡɚɧɢɹ� ���� ɦ�ɫ�� ɋɨɫɬɚɜɥɹɸɳɢɟ� ɫɢɥɵ� ɪɟɡɚɧɢɹ ɢ ɩɨɜɵɲɚɥɢɫɶ� ɩɪɢ�
ɫɤɨɪɨɫɬɹɯ�ɪɟɡɚɧɢɹ�ɨɬ����±�����ɦ�ɫ��ɩɨɫɥɟ�ɱɟɝɨ�ɩɪɢ����±����ɦ��ɩɨɫɬɟɩɟɧɧɨ�ɫɧɢɠɚɥɢɫɶ��Ƚɪɚɮɢɤɢ�
ɡɚɜɢɫɢɦɨɫɬɢ�ɫɨɫɬɚɜɥɹɸɳɢɯ�ɫɢɥɵ�ɪɟɡɚɧɢɹ�ɨɬ�ɫɤɨɪɨɫɬɢ�ɪɟɡɚɧɢɹ�ɩɪɢ�ɬɨɱɟɧɢɢ�ɨɫɬɪɨɣ�ɪɟɠɭɳɟɣ�
ɤɪɨɦɤɨɣ� ɫ� ɢɫɩɨɥɶɡɨɜɚɧɢɟɦ�ɋɈɌɋ�ɦɚɪɤɢ� ©(&2&22/ ��ª� ɫ� ɩɨɫɬɨɹɧɧɨɣ� ɩɨɞɚɱɟɣ� ���� ɦɦ�ɨɛ�
ɩɨɤɚɡɚɧɵ� ɧɚ� ɪɢɫ�� ��� ɛ�� Ʉɚɤ� ɜɢɞɢɦ�� ɜɢɞ� ɤɪɢɜɵɯ� ɚɧɚɥɨɝɢɱɧɵɣ�� Ɇɢɧɢɦɚɥɶɧɚɹ� ɫɢɥɚ� ɪɟɡɚɧɢɹ�
ɧɚɛɥɸɞɚɥɚɫɶ�ɩɪɢ�ɫɤɨɪɨɫɬɢ�ɪɟɡɚɧɢɹ�����ɦ�ɫ��ɫɨɫɬɚɜɥɹɸɳɢɟ� ɢ ɛɵɥɢ�ɦɚɤɫɢɦɚɥɶɧɵɦɢ�ɩɪɢ�
ɫɤɨɪɨɫɬɢ� ɪɟɡɚɧɢɹ� ���� ɦ�ɫ�� ɉɪɢ� ɨɛɪɚɛɨɬɤɟ� ɪɟɡɰɨɦ� ɫ� ɜɟɪɲɢɧɨɣ� ɪɚɞɢɭɫɚ� ���� ɦɦ �ɪɢɫ�� �� ɜ��
ɫɨɫɬɚɜɥɹɸɳɢɟ� ɫɢɥɵ� ɪɟɡɚɧɢɹ� ɢ ɫɧɢɠɚɥɢɫɶ� ɫ� ɩɨɜɵɲɟɧɢɟɦ� ɫɤɨɪɨɫɬɢ� ɪɟɡɚɧɢɹ� ɜɨ� ɜɫɟɦ�
ɢɫɫɥɟɞɭɟɦɨɦ�ɞɢɚɩɚɡɨɧɟ�

ɉɨ�ɩɨɥɭɱɟɧɧɵɦ�ɡɧɚɱɟɧɢɹɦ�ɫɢɥɵ�ɪɟɡɚɧɢɹ�ɜɵɱɢɫɥɢɥɢ�ɧɚɩɪɹɠɟɧɢɟ�ɧɚ�ɝɪɚɧɹɯ�ɪɟɡɰɚ��ɪɢɫ� ���



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

���

ɚ ɛ
Ɋɢɫ� ��� Ƚɪɚɮɢɤɢ� ɡɚɜɢɫɢɦɨɫɬɢ� ɧɚɩɪɹɠɟɧɢɹ� ɧɚ� ɩɨɜɟɪɯɧɨɫɬɹɯ� ɪɟɡɰɨɜ� ɩɟɪɟɞɧɟɣ� �ɚ�� ɢ�

ɡɚɞɧɟɣ� �ɛ��ɨɬ�ɫɤɨɪɨɫɬɢ�ɪɟɡɚɧɢɹ�ɢ�ɭɫɥɨɜɢɣ�ɨɛɪɚɛɨɬɤɢ��� ± ɪɟɡɟɰ�ɫ�ɜɟɪɲɢɧɨɣ�ɪɚɞɢɭɫɚ�Uɜ� ����
ɦɦ�ɛɟɡ�ɋɈɌɋ�� ��± ɪɟɡɟɰ� ɫ� ɨɫɬɪɨɣ� ɪɟɠɭɳɟɣ� ɤɪɨɦɤɨɣ� ɫ� ɢɫɩɨɥɶɡɨɜɚɧɢɟɦ�ɋɈɌɋ�� �� ± ɪɟɡɟɰ� ɫ�
ɨɫɬɪɨɣ�ɪɟɠɭɳɟɣ�ɤɪɨɦɤɨɣ�ɛɟɡ�ɋɈɌɋ

ɋ� ɭɱɟɬɨɦ� ɬɨɝɨ�� ɱɬɨ� ɧɚ� ɩɪɨɬɹɠɟɧɢɢ� ɩɟɪɢɨɞɚ� ɫɬɨɣɤɨɫɬɢ� ɦɨɠɟɬ� ɪɚɡɪɭɲɢɬɶɫɹ� ɩɟɪɟɞɧɹɹ�
ɢɥɢ� ɡɚɞɧɹɹ� ɝɪɚɧɢ� ɪɟɡɰɚ� ɞɥɹ� ɨɩɪɟɞɟɥɟɧɢɹ ɜɟɪɨɹɬɧɨɫɬɢ� ɪɚɡɪɭɲɟɧɢɹ�� ɧɚɩɪɹɠɟɧɢɟ� ɧɚ� ɝɪɚɧɹɯ�
ɪɟɡɰɨɜ ɫɪɚɜɧɢɜɚɥɢ�ɫ�ɩɪɟɞɟɥɨɦ ɩɪɨɱɧɨɫɬɢ�ɩɪɢ�ɪɚɫɬɹɠɟɧɢɢ�ɢ�ɫɠɚɬɢɢ�

ɉɨɫɤɨɥɶɤɭ� ɜɟɪɨɹɬɧɨɫɬɶ ɪɚɡɪɭɲɟɧɢɹ� ɝɪɚɧɟɣ� ɪɟɡɰɚ� ɹɜɥɹɟɬɫɹ� ɧɟɡɚɜɢɫɢɦɨɣ ɫɥɭɱɚɣɧɨɣ�
ɜɟɥɢɱɢɧɨɣ��ɜɟɪɨɹɬɧɨɫɬɶ�ɪɚɡɪɭɲɟɧɢɹ�ɪɟɡɰɚ�ɜ�ɰɟɥɨɦ�ɜɵɱɢɫɥɹɥɢ ɩɨ�ɮɨɪɦɭɥɟ�Ɋ� �Ɋɉ � ɊɁ ± ɊɉɊɁ�
>��@��Ʉɪɢɜɵɟ�ɜɟɪɨɹɬɧɨɫɬɢ�ɪɚɡɪɭɲɟɧɢɹ�ɩɨɤɚɡɚɧɵ�ɧɚ�ɪɢɫ����

ɚ ɛ

Ɋɢɫ�� ��� Ƚɪɚɮɢɤɢ� ɡɚɜɢɫɢɦɨɫɬɢ� ɜɟɪɨɹɬɧɨɫɬɢ�
ɪɚɡɪɭɲɟɧɢɹ� ɢɧɫɬɪɭɦɟɧɬɚ� ɨɬ� ɫɤɨɪɨɫɬɢ�
ɪɟɡɚɧɢɹ�� ɚ� ± ɩɨ� ɩɟɪɟɞɧɟɣ�� ɛ� ± ɩɨ� ɡɚɞɧɟɣ�
ɩɨɜɟɪɯɧɨɫɬɢ�� ɜ� ± ɨɛɳɚɹ� ɜɟɪɨɹɬɧɨɫɬɶ�
ɪɚɡɪɭɲɟɧɢɹ����± ɪɟɡɟɰ�ɫ�ɜɟɪɲɢɧɨɣ�ɪɚɞɢɭɫɚ�Uɜ�
 � ���� ɦɦ� ɛɟɡ� ɋɈɌɋ�� �� ± ɪɟɡɟɰ� ɫ� ɨɫɬɪɨɣ�
ɪɟɠɭɳɟɣ� ɤɪɨɦɤɨɣ� ɫ� ɋɈɌɋ�� �� ± ɪɟɡɟɰ ɫ�
ɨɫɬɪɨɣ�ɪɟɠɭɳɟɣ�ɤɪɨɦɤɨɣ�ɛɟɡ�ɋɈɌɋ

ɜ



ɊȺɁȾȿɅ����ɊȺɁɊȺȻɈɌɄȺ�ɂ�ȼɇȿȾɊȿɇɂȿ�ɈȻɈɊɍȾɈȼȺɇɂə�ɂ�ɂɇɋɌɊɍɆȿɇɌȺ��ɈɋɇȺɓȿɇɇɈȽɈ�
ɌȼȿɊȾɕɆɂ�ɋɉɅȺȼȺɆɂ��ȼ�ɊȺɁɅɂɑɇɕɏ�ɈɌɊȺɋɅəɏ�ɉɊɈɆɕɒɅȿɇɇɈɋɌɂ

���

Ʉɚɤ� ɫɥɟɞɭɟɬ� ɢɡ� ɞɚɧɧɵɯ� ɪɢɫ�� ��� ɚ� ɜɟɪɨɹɬɧɨɫɬɶ� ɪɚɡɪɭɲɟɧɢɹ� ɩɟɪɟɞɧɟɣ� ɝɪɚɧɢ� ɪɟɡɰɚ�
ɦɨɧɨɬɨɧɧɨ� ɫɧɢɠɚɟɬɫɹ� ɩɪɢ� ɩɨɜɵɲɟɧɢɢ ɫɤɨɪɨɫɬɢ� ɪɟɡɚɧɢɹ�� Ɇɚɤɫɢɦɚɥɶɧɚɹ� ɜɟɪɨɹɬɧɨɫɬɶ�
ɪɚɡɪɭɲɟɧɢɹ� �ɪɢɫ�����ɚ��ɧɚɛɥɸɞɚɥɚɫɶ�ɩɪɢ�ɫɤɨɪɨɫɬɢ�ɪɟɡɚɧɢɹ�9 ��� ɦ�ɫ�ɩɪɢ�ɬɨɱɟɧɢɢ ɪɟɡɰɨɦ�ɫ�
ɜɟɪɲɢɧɨɣ�ɪɚɞɢɭɫɚ ɜ�ɩɥɚɧɟ� Uɜ� ����ɦɦ ɛɟɡ ɋɈɌɋ��Ʉɚɤ� ɜɢɞɧɨ�ɧɚ� ɪɢɫ�� ��� ɚ�� ɩɪɢ�ɨɛɪɚɛɨɬɤɟ� ɫɨ�
ɫɤɨɪɨɫɬɶɸ� 9  � ���� ɦ�ɫ� ɜɨɡɧɢɤɚɥɨ� ɪɚɫɬɹɝɢɜɚɸɳɟɟ� ɧɚɩɪɹɠɟɧɢɟ� ɧɚ� ɩɟɪɟɞɧɟɣ� ɝɪɚɧɢ� ɪɟɡɰɚ��
ɉɨɫɤɨɥɶɤɭ�ɨɧɨ�ɧɟɡɧɚɱɢɬɟɥɶɧɨɟ��ɚ� �ɧɚ�ɡɚɞɧɟɣ�ɝɪɚɧɢ�ɪɟɡɰɚ�ɨɬɪɢɰɚɬɟɥɶɧɨɟ��ɜɟɪɨɹɬɧɨɫɬɶ�ɫɤɨɥɚ�
ɪɟɡɰɚ� ɧɟɜɟɥɢɤɚ�� ȼ� ɰɟɥɨɦ� ɩɪɨɚɧɚɥɢɡɢɪɨɜɚɜ� ɝɪɚɮɢɤɢ� ɢɡɦɟɧɟɧɢɹ� ɫɢɥɵ� ɪɟɡɚɧɢɹ� �ɪɢɫ� ��� ɚ±ɜ�� ɢ�

ɧɚɩɪɹɠɟɧɢɹ� ɧɚ� ɝɪɚɧɹɯ� ɪɟɡɰɚ�ɪɢɫ��
��� ɚ±ɛ��� ɩɪɢɲɥɢ� ɤ� ɜɵɜɨɞɭ�� ɱɬɨ� ɫ�
ɭɜɟɥɢɱɟɧɢɟɦ� ɫɢɥɵ� ɪɟɡɚɧɢɹ�
ɭɫɢɥɢɜɚɟɬɫɹ� ɜɟɪɨɹɬɧɨɫɬɶ�
ɜɨɡɧɢɤɧɨɜɟɧɢɹ� ɨɩɚɫɧɨɝɨ�
ɪɚɫɬɹɝɢɜɚɸɳɟɝɨ� ɧɚɩɪɹɠɟɧɢɹ� ɧɚ�
ɝɪɚɧɹɯ� ɪɟɡɰɚ�� ɚ� ɬɚɤɠɟ� ɨɛɳɚɹ�
ɜɟɪɨɹɬɧɨɫɬɶ� ɪɚɡɪɭɲɟɧɢɹ� ɪɟɡɰɚ�
�ɪɢɫ�����

ɏɚɪɚɤɬɟɪɧɵɣ� ɫɤɨɥ�
ɪɟɠɭɳɟɣ� ɤɪɨɦɤɢ� ɪɟɡɰɚ� ɫ
ɜɟɪɲɢɧɨɣ�ɪɚɞɢɭɫɚ Uɜ  �����ɦɦ�ɩɪɢ�
ɬɨɱɟɧɢɢ ɩɨɤɚɡɚɧ� ɧɚ� ɪɢɫ� ��� ɚ� ȼ�
ɩɪɨɰɟɫɫɟ� ɬɨɱɟɧɢɹ� ɧɚɛɥɸɞɚɥɢ�
ɫɥɟɞɵ ɚɞɝɟɡɢɨɧɧɨɝɨ�
ɜɡɚɢɦɨɞɟɣɫɬɜɢɹ� ɄɇȻ� ɢ� ȼɌ���
�ɪɢɫ�����ɛ���Ɋɟɠɭɳɚɹ�ɤɪɨɦɤɚ�ɫ�ɹɪɤɨ�
ɜɵɪɚɠɟɧɧɵɦ� ɜɵɤɪɚɲɢɜɚɧɢɟɦ
ɡɚɞɧɟɣ� ɩɨɜɟɪɯɧɨɫɬɢ� ɩɨɫɥɟ� ɫɟɪɢɢ�
ɷɤɫɩɟɪɢɦɟɧɬɨɜ ɛɟɡ� ɋɈɌɋ
ɩɨɤɚɡɚɧɚ�ɧɚ�ɪɢɫ� ���ɜ� ɡɚɤɪɭɝɥɟɧɧɚɹ�
ɜɟɪɲɢɧɚ� ɪɟɡɰɚ� ɩɨɫɥɟ� ɫɟɪɢɢ�

ɷɤɫɩɟɪɢɦɟɧɬɨɜ�ɋɈɌɋ�± ɧɚ�ɪɢɫ����ɝ�
ȼ� ɩɪɨɰɟɫɫɟ� ɷɤɫɩɟɪɢɦɟɧɬɨɜ� ɢɡɦɟɪɹɥɢ� ɜɢɛɪɚɰɢɢ�� ɜɨɡɧɢɤɚɸɳɢɟ� ɩɪɢ� ɪɟɡɚɧɢɢ�� ɢ�

ɲɟɪɨɯɨɜɚɬɨɫɬɶ� ɨɛɪɚɛɨɬɚɧɧɨɣ� ɩɨɜɟɪɯɧɨɫɬɢ�� Ɂɚɜɢɫɢɦɨɫɬɢ ɲɟɪɨɯɨɜɚɬɨɫɬɢ� ɨɛɪɚɛɨɬɚɧɧɨɣ�
ɩɨɜɟɪɯɧɨɫɬɢ�ɨɬ�ɫɤɨɪɨɫɬɢ�ɪɟɡɚɧɢɹ�ɩɪɢɜɟɞɟɧɵ�ɧɚ�ɪɢɫ�����Ʉɚɤ�ɜɢɞɢɦ��ɩɪɢ�ɫɤɨɪɨɫɬɢ�ɪɟɡɚɧɢɹ�����±
���� ɦ�ɫ�� ɧɚɛɥɸɞɚɥɚɫɶ� ɦɚɤɫɢɦɚɥɶɧɚɹ� ɲɟɪɨɯɨɜɚɬɨɫɬɶ� 5D�� ɉɪɢ� ɫɤɨɪɨɫɬɢ� ɪɟɡɚɧɢɹ� ���� ɦ�ɫ�
ɦɢɧɢɦɚɥɶɧɚɹ� ɲɟɪɨɯɨɜɚɬɨɫɬɶ� ɧɚɛɥɸɞɚɥɚɫɶ� ɩɪɢ� ɬɨɱɟɧɢɢ� ɛɟɡ� ɋɈɌɋ� ɢ� ɫɨɫɬɚɜɥɹɥɚ� ����� ɦɤɦ�
�ɪɢɫ�����ɝ���ɫ�ɋɈɌɋ�± �����ɦɤɦ��

ɚ ɛ

ɜ� ɝ
ɊɢF�����ɂɡɨɛɪɚɠɟɧɢɟ�ɢɡɧɨɫɚ�ɩɥɚɫɬɢɧɤɢ�ɢɡ�ɄɇȻ



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

���

ɚ ɛ

ɜ
Ɋɢɫ� ���Ƚɪɚɮɢɤɢ�ɡɚɜɢɫɢɦɨɫɬɢ�ɲɟɪɨɯɨɜɚɬɨɫɬɢ�ɨɛɪɚɛɨɬɚɧɧɨɣ�ɩɨɜɟɪɯɧɨɫɬɢ�5D� �ɨɬ�

ɫɤɨɪɨɫɬɢ�ɪɟɡɚɧɢɹ��ɚ�± ɛɟɡ�ɋɈɌɋ ɨɫɬɪɨɡɚɬɨɱɟɧɧɵɦ�ɪɟɡɰɨɦ��ɚ� ɪɟɡɰɨɦ�ɫ�ɪɚɞɢɭɫɨɦ�ɜ�ɩɥɚɧɟ�
Uɜ� �����ɦɦ��ɛ�± ɛɟɡ�ɋɈɌɋ��ɜ�± ɫ�ɋɈɌɋ

ȼɵɜɨɞɵ
ɍɫɬɚɧɨɜɥɟɧɨ�� ɱɬɨ� ɫɢɥɚ� ɪɟɡɚɧɢɹ� ɩɨɜɵɲɚɟɬɫɹ� ɫ� ɩɨɜɵɲɟɧɢɟɦ� ɫɤɨɪɨɫɬɢ� ɨɛɪɚɛɨɬɤɢ� ɩɪɢ�

ɬɨɱɟɧɢɢ�ɪɟɡɰɨɦ�ɫ�ɨɫɬɪɨɣ�ɪɟɠɭɳɟɣ�ɤɪɨɦɤɨɣ�ɛɟɡ�ɋɈɌɋ��ɋ�ɭɜɟɥɢɱɟɧɢɟɦ�ɫɢɥɵ�ɪɟɡɚɧɢɹ�ɭɫɢɥɢɜɚɟɬɫɹ�
ɜɟɪɨɹɬɧɨɫɬɶ� ɜɨɡɧɢɤɧɨɜɟɧɢɹ� ɨɩɚɫɧɨɝɨ� ɪɚɫɬɹɝɢɜɚɸɳɟɝɨ� ɧɚɩɪɹɠɟɧɢɹ� ɧɚ� ɝɪɚɧɹɯ� ɪɟɡɰɚ�� ɚ� ɬɚɤɠɟ�
ɜɟɪɨɹɬɧɨɫɬɶ�ɪɚɡɪɭɲɟɧɢɹ�ɪɟɡɰɚ�ɜ�ɰɟɥɨɦ��ɉɪɢ� ɫɤɨɪɨɫɬɢ�ɪɟɡɚɧɢɹ����� ± ����ɦ�ɫ�ɲɟɪɨɯɨɜɚɬɨɫɬɶ�5D

ɦɚɤɫɢɦɚɥɶɧɚ�� ȼɵɹɜɥɟɧɧɵɟ� ɡɚɤɨɧɨɦɟɪɧɨɫɬɢ� ɩɨɡɜɨɥɹɸɬ� ɛɨɥɟɟ� ɨɛɨɫɧɨɜɚɧɧɨ� ɜɵɛɢɪɚɬɶ� ɪɟɠɢɦɵ�
ɪɟɡɚɧɢɹ�ɞɥɹ�ɪɟɡɰɚ�ɢɡ��ɄɇȻ�©ɛɨɪɫɢɧɢɬª�ɩɪɢ�ɬɨɱɟɧɢɢ�ɬɢɬɚɧɨɜɨɝɨ�ɫɩɥɚɜɚ�ȼɌ����

ȼɵɪɚɠɚɟɦ ɛɥɚɝɨɞɚɪɧɨɫɬɶ� ɫɨɬɪɭɞɧɢɤɚɦ� ɥɚɛɨɪɚɬɨɪɢɢ� ����� ɂɋɆ� ɇȺɇ ɍɤɪɚɢɧɵ�
ɇ� ȿ� ɋɬɚɯɧɢɜɭ�ɢ ȼ� ɇ��ɇɢɱɢɩɨɪɟɧɤɨ�ɡɚ�ɩɨɦɨɳɶ�ɜ�ɩɪɨɜɟɞɟɧɢɢ�ɷɤɫɩɟɪɢɦɟɧɬɨɜ�

Ⱦɨɫɥɿɞɠɟɧɨ ɜɩɥɢɜ� ɲɜɢɞɤɨɫɬɿ� ɪɿɡɚɧɧɹ� ɧɚ� ɫɤɥɚɞɨɜɿ� ɫɢɥɢ� ɪɿɡɚɧɧɹ� ɬɚ� ɣɦɨɜɿɪɧɿɫɬɶ� ɪɭɣɧɭɜɚɧɧɹ�
ɡɛɿɪɧɢɯ� ɩɪɨɯɿɞɧɢɯ� ɪɿɡɰɿɜ� ɡ� ɄɇȻ� ©ȻɈɊɋɂɇɂɌª� ɧɚ� ɩɿɞɤɥɚɞɰɿ� ɡ� ɬɜɟɪɞɨɝɨ� ɫɩɥɚɜɭ� ɡɚ� ɪɿɡɧɢɯ� ɭɦɨɜ�
ɨɛɪɨɛɥɟɧɧɹ��ɇɚɜɟɞɟɧɨ�ɪɟɡɭɥɶɬɚɬɢ�ɚɧɚɥɿɡɭ�ɜɩɥɢɜɭ�ɫɤɥɚɞɨɜɢɯ�ɫɢɥ�ɪɿɡɚɧɧɹ�ɧɚ�ɣɦɨɜɿɪɧɿɫɬɶ�ɪɭɣɧɭɜɚɧɧɹ�ɡɚ�
ɪɿɡɧɨʀ��ɲɜɢɞɤɨɫɬɿ�ɪɿɡɚɧɧɹ��ɚ�ɬɚɤɨɠ�ɜɩɥɢɜɭ�ɲɜɢɞɤɨɫɬɿ�ɪɿɡɚɧɧɹ�ɧɚ�ɲɨɪɫɬɤɿɫɬɶ�ɡɚɝɨɬɨɜɤɢ�ɡ�ɬɢɬɚɧɭ�

Ʉɥɸɱɨɜɿ�ɫɥɨɜɚ� ɬɢɬɚɧɨɜɿ�ɫɩɥɚɜɢ��ɄɇȻ��ɫɢɥɚ�ɪɿɡɚɧɧɹ��ɣɦɨɜɿɪɧɿɫɬɶ�ɪɭɣɧɭɜɚɧɧɹ��



ɊȺɁȾȿɅ����ɊȺɁɊȺȻɈɌɄȺ�ɂ�ȼɇȿȾɊȿɇɂȿ�ɈȻɈɊɍȾɈȼȺɇɂə�ɂ�ɂɇɋɌɊɍɆȿɇɌȺ��ɈɋɇȺɓȿɇɇɈȽɈ�
ɌȼȿɊȾɕɆɂ�ɋɉɅȺȼȺɆɂ��ȼ�ɊȺɁɅɂɑɇɕɏ�ɈɌɊȺɋɅəɏ�ɉɊɈɆɕɒɅȿɇɇɈɋɌɂ

���

678'<�2)�3(5)250$1&(�2)�&%1�,1&,6256�©%256,1,7ª
:+(1�7851,1*�7,7$1,80�$//2<�97���

7KLV� SDSHU� SUHVHQWV� WKH� LQIOXHQFH� RI� WKH� FXWWLQJ� VSHHG� RQ� WKH� FXWWLQJ� IRUFH� DQG� WKH� SUREDELOLW\� RI�
IDLOXUH� RI� SUHIDEULFDWHG� IHHG WKURXJK� FXWWHUV� &%1 ZLWK� KDUG� DOOR\� VXEVWUDWH� XQGHU� GLIIHUHQW� SURFHVVLQJ�
FRQGLWLRQV��7KH�UHVXOWV�RI�WKH�DQDO\VLV�RI�WKH�LQIOXHQFH�RI�WKH�FXWWLQJ�IRUFHV�RQ�WKH�SUREDELOLW\�RI�IDLOXUH�IRU�
GLIIHUHQW�FXWWLQJ�VSHHGV��DV�ZHOO�DV�WKH�HIIHFW�RI�FXWWLQJ�VSHHG�RQ�WKH�ZRUNSLHFH�VXUIDFH�URXJKQHVV�RI�WLWDQLXP

.H\ ZRUGV� WLWDQLXP�DOOR\V��&%1��FXWWLQJ�IRUFHV��WKH�SUREDELOLW\�RI�GHVWUXFWLRQ�

Ʌɢɬɟɪɚɬɭɪɚ
�� Ⱦɟɜɢɧ�Ʌ� ɇ��ɉɪɨɝɧɨɡɢɪɨɜɚɧɢɟ�ɪɚɛɨɬɨɫɩɨɫɨɛɧɨɫɬɢ�ɦɟɬɚɥɥɨɪɟɠɭɳɟɝɨ�ɢɧɫɬɪɭɦɟɧɬɚ��±

Ʉ��ɇɚɭɤ��ɞɭɦɤɚ� ± ����� ±����ɫ�
�� Ɋɿɡɚɥɶɧɢɣ� ɤɨɦɩɨɡɢɬ� ɤɭɛɿɱɧɨɝɨ� ɧɿɬɪɢɞɭ� ɛɨɪɭ� ɡ� ɧɢɡɶɤɨɦɨɞɭɥɶɧɨɸ� ɞɨɛɚɜɤɨɸ�

ɠɚɪɨɦɿɰɧɨɝɨ� ɧɿɬɪɢɞɭ� ɤɪɟɦɧɿɸ �Ⱥ� ȱ�� ɉɟɬɪɭɲɚ�� Ɉ� ɋ�� Ɉɫɿɩɨɜ�� Ɍ� ȱ�� ɋɦɢɪɧɨɜɚ� ɬɚ� ɿɧ���
ɉɨɪɨɞɨɪɚɡɪɭɲɚɸɳɢɣ�ɢ�ɦɟɬɚɥɥɨɨɛɪɚɛɚɬɵɜɚɸɳɢɣ�ɢɧɫɬɪɭɦɟɧɬ�± ɬɟɯɧɢɤɚ ɢ�ɬɟɯɧɨɥɨɝɢɹ�
ɟɝɨ�ɢɡɝɨɬɨɜɥɟɧɢɹ�� Fɛ��ɇɚɭɱ��ɬɪ��± ������± ȼɵɩ������± ɋ����±����

�� ɋɬɚɯɧɢɜ� ɇ� ȿ��� Ⱦɟɜɢɧ� Ʌ� ɇ� Ⱥɜɬɨɦɚɬɢɡɢɪɨɜɚɧɧɚɹ� ɫɢɫɬɟɦɚ� ɢɫɫɥɟɞɨɜɚɧɢɹ� ɩɪɨɰɟɫɫɚ�
ɪɟɡɚɧɢɹ� ��� Ɋɟɡɚɧɢɟ� ɢ� � ɢɧɫɬɪɭɦɟɧɬ� ɜ� ɬɟɯɧɨɥɨɝɢɱɟɫɤɢɯ� ɫɢɫɬɟɦɚɯ� �� ɦɟɠɞɭɧɚɪɨɞ�� ɧɚɭɱ��
ɬɟɯɧ��ɫɛ��± ɏ����ɇɌɍ�©ɏɉɂª��������± ȼɵɩ������± ����ɫ�

�� Ⱦɟɜɢɧ�Ʌ�ɇ���ɋɭɥɢɦɚ�Ⱥ�Ƚ��ɉɪɢɦɟɧɟɧɢɟ�ɩɚɤɟɬɚ�3RZHU�*UDSK�ɞɥɹ�ɢɫɫɥɟɞɨɜɚɧɢɹ�ɩɪɨɰɟɫɫɚ�
ɪɟɡɚɧɢɹ� ���ɉɪɨɦɵɲɥɟɧɧɵɟ� ɢɡɦɟɪɟɧɢɹ� ɤɨɧɬɪɨɥɶ�� ɚɜɬɨɦɚɬɢɡɚɰɢɹ�ɞɢɚɝɧɨɫɬɢɤ�± ������±
ʋ����± ɋ����±���

�� Ⱦɟɜɢɧ� Ʌ� ɇ��� ȼɢɥɶɝɟɥɶɦ� Ɇ�� ɉɪɨɝɧɨɡɢɪɨɜɚɧɢɟ� ɜɟɪɨɹɬɧɨɫɬɢ� ɪɚɡɪɭɲɟɧɢɹ� ɪɟɡɰɨɜ� ɧɚ�
ɨɫɧɨɜɟ�ɄɇȻ����ɋɜɟɪɯɬɜɟɪɞɵɟ�ɦɚɬɟɪ��± ������± ʋ����± ɋ�� ��±����

�� ɏɚɟɬ�Ƚ� Ʌ��ɉɪɨɱɧɨɫɬɶ�ɪɟɠɭɳɟɝɨ�ɢɧɫɬɪɭɦɟɧɬɚ���Ɇ����Ɇɚɲɢɧɨɫɬɪɨɟɧɢɟ��������± ����ɫ��
�� ɉɪɨɱɧɨɫɬɶ�ɦɚɬɟɪɢɚɥɨɜ�ɩɪɢ�ɜɵɫɨɤɢɯ�ɬɟɦɩɟɪɚɬɭɪɚɯ���Ƚ� ɋ��ɉɢɫɚɪɟɧɤɨ��ȼ� ɇ��Ɋɭɞɟɧɤɨ��Ƚ�

ɇ��Ɍɪɟɬɶɹɱɟɧɤɨ��ȼ� Ƚ��Ɍɪɨɳɟɧɤɨ��± Ʉ���ɇɚɭɤ��ɞɭɦɤɚ��������± ����ɫ��
�� Ȼɚɡɨɜɫɤɢɣ�ɂ��ɇɚɞɟɠɧɨɫɬɶ��Ɍɟɨɪɢɹ�ɢ�ɩɪɚɤɬɢɤɚ��± Ɇ�� Ɇɢɪ��������± ����ɫ�
�� Ʌɨɥɚɞɡɟ� Ɍ� ɇ�� ɉɪɨɱɧɨɫɬɶ� ɢ� ɢɡɧɨɫɨɫɬɨɣɤɨɫɬɶ� ɪɟɠɭɳɟɝɨ� ɢɧɫɬɪɭɦɟɧɬɚ�� ± Ɇ���

Ɇɚɲɢɧɨɫɬɪɨɟɧɢɟ��������± ����ɫ��
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