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Ʌɢɬɟɪɚɬɭɪɚ
�� Ɋɟɛɢɧɞɟɪ�ɉ� Ⱥ��ɂɫɫɥɟɞɨɜɚɧɢɟ�ɩɪɨɰɟɫɫɨɜ�ɨɛɪɚɡɨɜɚɧɢɹ�ɞɢɫɩɟɪɫɧɵɯɫɬɪɭɤɬɭɪ��� Ɇɢɧɫɤ��

ɇɚɜɭɤɚ�ɢ�ɬɷɯɧɢɤɚ��������� ����ɫ�
�� Ɋɠɟɜɫɤɢɣ�ȼ� ȼ���ɇɨɜɢɤ�Ƚ� ə��Ɉɫɧɨɜɵ�ɮɢɡɢɤɢ�ɝɨɪɧɵɯ�ɩɨɪɨɞ���Ɇ��ɇɟɞɪɚ��������� ����ɫ�
�� ɒɪɟɣɧɟɪ�Ⱥ� Ⱥ��Ɏɢɡɢɱɟɫɤɢɟ� ɨɫɧɨɜɵ�ɦɟɯɚɧɢɤɢ� ɝɨɪɧɵɯ� ɩɨɪɨɞ�� � Ɇ��� Ƚɨɫɤɨɦɬɟɯɢɡɞɚɬ��

������� ��� ɫ�
�� ɋɩɢɜɚɤ�Ⱥ� ɂ��Ɇɟɯɚɧɢɤɚ�ɝɨɪɧɵɯ�ɩɨɪɨɞ���Ɇ���ɇɟɞɪɚ���������� ���ɫ�
�� ɉɪɢɫɬɚɲ�ȼ� ȼ���ɑɢɪɤɨɜ�ɋ� ȿ��ɗɧɟɪɝɨɟɦɤɨɫɬɶ�ɪɚɡɪɭɲɟɧɢɹ�ɝɨɪɧɵɯ�ɩɨɪɨɞ�ɩɪɢ�ɪɚɡɥɢɱɧɵɯ�

ɜɢɞɚɯ�ɦɟɯɚɧɢɱɟɫɤɢɯ�ɜɨɡɞɟɣɫɬɜɢɣ����Ƚɨɪɧ��ɢɧɮɨɪɦ��ɚɧɚɥɢɬ��ɛɸɥ���Ɇ��Ƚɨɪɧɚɹ�ɤɧ���������
� ����� ɋ���������

�� Ʉɨɧɫɬɚɧɞɨɜ�ɘ� Ⱥ�� ȼɥɢɹɧɢɟ� ɩɚɪɚɦɟɬɪɨɜ� ɞɢɧɚɦɢɱɟɫɤɨɝɨ� ɜɨɡɞɟɣɫɬɜɢɹ� ɧɚ� ɪɚɡɪɭɲɟɧɢɟ�
ɝɨɪɧɵɯ�ɩɨɪɨɞ����Ⱦɢɧɚɦɢɱɟɫɤɢɟ�ɫɢɫɬɟɦɵ��� ������± ȼɵɩ������� ɋ����������

�� Ɋɟɛɢɧɞɟɪ�ɉ� Ⱥ��ɂɫɫɥɟɞɨɜɚɧɢɟ�ɩɪɨɰɟɫɫɨɜ�ɨɛɪɚɡɨɜɚɧɢɹ�ɞɢɫɩɟɪɫɧɵɯɫɬɪɭɤɬɭɪ��� Ɇɢɧɫɤ��
ɇɚɜɭɤɚ�ɢ�ɬɷɯɧɢɤɚ��������� ��� ɫ�

�� Ɋɠɟɜɫɤɢɣ�ȼ� ȼ���ɇɨɜɢɤ�Ƚ� ə��Ɉɫɧɨɜɵ�ɮɢɡɢɤɢ�ɝɨɪɧɵɯ�ɩɨɪɨɞ���Ɇ��ɇɟɞɪɚ��������� ����ɫ�
�� ɏɨɞɚɤɨɜ�Ƚ�ɋ��Ɏɢɡɢɤɚ�ɢɡɦɟɥɶɱɟɧɢɹ���Ɇ���ɇɚɭɤɚ��������� ����F�
��� Ƚɪɟɝ��ɋ���ɋɢɧɝ�Ʉ��Ⱥɞɫɨɪɛɰɢɹ��ɭɞɟɥɶɧɚɹ�ɩɨɜɟɪɯɧɨɫɬɶ��ɩɨɪɢɫɬɨɫɬɶ���Ɇ��Ɇɢɪ��������� ����ɫ�
��� ɋɢɧɬɟɬɢɱɟɫɤɢɟ�ɚɥɦɚɡɵ�ɜ� ɝɟɨɥɨɝɨɪɚɡɜɟɞɨɱɧɨɦ�ɛɭɪɟɧɢɢ� ��ɉɨɞ�ɪɟɞ��ȼ� ɇ��Ȼɚɤɭɥɹ��� Ʉ���

ɇɚɭɤ��ɞɭɦɤɚ��������� ����ɫ��
��� ɂɡɦɟɪɟɧɢɟ� ɭɞɟɥɶɧɨɣ� ɩɨɜɟɪɯɧɨɫɬɢ� ɩɨɪɨɲɤɨɜɵɯ� ɦɚɬɟɪɢɚɥɨɜ� ɢ� ɩɨɫɬɪɨɟɧɢɟ� ɢɡɨɬɟɪɦɵ�

ɚɞɫɨɪɛɰɢɢ�ɞɟɫɨɪɛɰɢɢ�ɧɚ�ɩɪɢɛɨɪɟ�©Ⱥɤɭɫɨɪɛª�ɮɢɪɦɵ�©Ʉɭɥɶɬɪɟɧɢɤɫª��� Ʉ���ɂɋɆ�Ⱥɇ�
ɍɋɋɊ��������� ���ɫ�

��� ɋɜɟɪɯɬɜɟɪɞɵɟ� ɦɚɬɟɪɢɚɥɵ� ɜ� ɝɟɨɥɨɝɨɪɚɡɜɟɞɨɱɧɨɦ� ɢɧɫɬɪɭɦɟɧɬɟ� �� Ɋ� Ʉ�� Ȼɨɝɞɚɧɨɜ��
Ⱥ� ɉ� Ɂɚɤɨɪɚ��Ⱥ� Ɇ��ɂɫɨɧɤɢɧ�ɢ�ɞɪ��± ȿɤɚɬɟɪɢɧɛɭɪɝ��ɂɡɞ�ɜɨ�ɍȽȽȽȺ� ������± ����ɫ�
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��� Ɍɟɯɧɢɤɚ� ɢ� ɬɟɯɧɨɥɨɝɢɹ� ɜɵɫɨɤɨɫɤɨɪɨɫɬɧɨɝɨ� ɛɭɪɟɧɢɹ� �� Ƚ� Ʌ�� Ȼɥɢɧɨɜ�� Ʌ� Ƚ� Ȼɭɪɤɢɧ��
Ɉ� Ⱥ� ȼɨɥɨɞɢɧ�ɢ�ɞɪ��Ɇ���ɇɟɞɪɚ� ������� ����ɫ�

ɉɨɫɬɭɩɢɥɚ�����������

ɍȾɄ�������

Ⱥ� Ⱥ��Ʉɨɠɟɜɧɢɤɨɜ��ɞ�ɪ�ɬɟɯɧ��ɧɚɭɤ���Ⱥ� ɘ��Ⱦɪɟɭɫ���Ȼ��Ʌɢ���ɤɚɧɞɢɞɚɬɵ ɬɟɯɧɢɱɟɫɤɢɯ ɧɚɭɤ

�Ƚɨɫɭɞɚɪɫɬɜɟɧɧɨɟ�ɜɵɫɲɟɟ�ɭɱɟɛɧɨɟ�ɡɚɜɟɞɟɧɢɟ�©ɇɚɰɢɨɧɚɥɶɧɵɣ�ɝɨɪɧɵɣ�ɭɧɢɜɟɪɫɢɬɟɬª��
ɝ��Ⱦɧɟɩɪ��ɍɤɪɚɢɧɚ

�Ⱦɧɟɩɪɨɜɫɤɢɣ�ɧɚɰɢɨɧɚɥɶɧɵɣ�ɭɧɢɜɟɪɫɢɬɟɬ ɢɦ��Ɉ��Ƚɨɧɱɚɪɚ��ɍɤɪɚɢɧɚ
�ɋɬɪɨɢɬɟɥɶɧɵɣ�ɤɨɥɥɟɞɠ�ɍɧɢɜɟɪɫɢɬɟɬɚ�ɩɪɨɜɢɧɰɢɢ�ɐɡɢɥɢɧɶ��ɝ��ɑɚɧɱɭɧɶ��Ʉɢɬɚɣ

ɗɇȿɊȽȿɌɂɑȿɋɄɂɃ�ɄɊɂɌȿɊɂɃ�ɗɎɎȿɄɌɂȼɇɈɋɌɂ�
ȺɅɆȺɁɇɈȽɈ�ȻɍɊȿɇɂə�ɋ�ɉɊȿɊɕȼɂɋɌɈɃ�ɉɈɆɕȼɄɈɃ

ɉɪɟɞɥɨɠɟɧ� ɩɨɞɯɨɞ� ɤ� ɨɩɪɟɞɟɥɟɧɢɸ� ɷɮɮɟɤɬɢɜɧɨɫɬɢ� ɩɪɟɪɵɜɢɫɬɨɣ� ɩɪɨɦɵɜɤɢ� ɩɪɢ� ɚɥɦɚɡɧɨɦ�
ɛɭɪɟɧɢɢ��ɭɱɢɬɵɜɚɸɳɢɣ�ɜɥɢɹɧɢɟ�ɬɟɩɥɨɜɨɣ�ɷɧɟɪɝɢɢ�ɬɪɟɧɢɹ�ɧɚ�ɡɚɛɨɟ�ɫɤɜɚɠɢɧɵ��

Ʉɥɸɱɟɜɵɟ� ɫɥɨɜɚ�� ɚɥɦɚɡɧɨɟ� ɛɭɪɟɧɢɟ�� ɷɧɟɪɝɟɬɢɱɟɫɤɢɣ� ɤɪɢɬɟɪɢɣ� ɷɮɮɟɤɬɢɜɧɨɫɬɢ�� ɢɦɩɭɥɶɫɧɚɹ�
ɩɪɨɦɵɜɤɚ�



ɊȺɁȾȿɅ����ɉɈɊɈȾɈɊȺɁɊɍɒȺɘɓɂɃ�ɂɇɋɌɊɍɆȿɇɌ�ɂɁ�ɋȼȿɊɏɌȼȿɊȾɕɏ�ɆȺɌȿɊɂȺɅɈȼ
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��

ȼɜɟɞɟɧɢɟ
Ⱦɥɹ�ɨɰɟɧɤɢ�ɷɮɮɟɤɬɢɜɧɨɫɬɢ�ɧɨɜɵɯ�ɬɟɯɧɨɥɨɝɢɣ�ɛɭɪɟɧɢɹ�ɩɨ�ɫɪɚɜɧɟɧɢɸ�ɫ�ɬɪɚɞɢɰɢɨɧɧɵɦɢ�

ɦɨɝɭɬ� ɛɵɬɶ� ɢɫɩɨɥɶɡɨɜɚɧɵ� ɪɚɡɥɢɱɧɵɟ� ɤɪɢɬɟɪɢɢ�� ɬɚɤɢɟ� ɤɚɤ� ɷɧɟɪɝɟɬɢɱɟɫɤɢɣ�� ɫɬɪɭɤɬɭɪɧɵɣ��
ɞɢɧɚɦɢɱɟɫɤɢɣ�� ɬɟɦɩɟɪɚɬɭɪɧɵɣ� ɢ� ɞɪ�� >���@�� Ɍɚɤɢɟ� ɤɪɢɬɟɪɢɢ� ɩɪɟɞɫɬɚɜɥɹɸɬ� ɫɨɛɨɣ� ɨɬɧɨɲɟɧɢɟ�
ɦɟɯɚɧɢɱɟɫɤɨɣ ɫɤɨɪɨɫɬɢ ɩɪɢ� ɪɚɡɧɵɯ� ɫɩɨɫɨɛɚɯ� ɛɭɪɟɧɢɹ� ɢ� ɭɱɢɬɵɜɚɸɬ� ɜɥɢɹɧɢɟ� ɪɚɡɥɢɱɧɵɯ�
ɮɚɤɬɨɪɨɜ�ɧɚ�ɪɚɡɪɭɲɟɧɢɟ ɝɨɪɧɨɣ�ɩɨɪɨɞɵ�

Ʉ� ɩɟɪɫɩɟɤɬɢɜɧɵɦ� ɬɟɯɧɨɥɨɝɢɹɦ�� ɩɨɡɜɨɥɹɸɳɢɦ� ɩɨɜɵɫɢɬɶ� ɷɮɮɟɤɬɢɜɧɨɫɬɶ� ɚɥɦɚɡɧɨɝɨ�
ɛɭɪɟɧɢɹ�� ɨɬɧɨɫɹɬɫɹ� ɬɟɯɧɨɥɨɝɢɢ� ɛɭɪɟɧɢɹ� ɫ� ɢɦɩɭɥɶɫɧɨɣ� ɩɪɨɦɵɜɤɨɣ�� ȼ� >�@� ɜɵɩɨɥɧɟɧɚ�
ɤɥɚɫɫɢɮɢɤɚɰɢɹ�ɬɚɤɢɯ�ɬɟɯɧɨɥɨɝɢɣ��ɪɚɫɫɦɨɬɪɟɧɵ�ɜɨɩɪɨɫɵ�ɬɟɯɧɢɱɟɫɤɨɣ�ɪɟɚɥɢɡɚɰɢɢ�ɢ�ɩɪɢɜɟɞɟɧɵ�
ɪɟɡɭɥɶɬɚɬɵ� ɨɩɵɬɧɨɝɨ� ɛɭɪɟɧɢɹ�� ɫɜɢɞɟɬɟɥɶɫɬɜɭɸɳɢɟ� ɨɛ� ɭɥɭɱɲɟɧɢɢ� ɪɹɞɚ� ɬɟɯɧɢɤɨ�
ɷɤɨɧɨɦɢɱɟɫɤɢɯ� ɩɨɤɚɡɚɬɟɥɟɣ� ɩɪɨɢɡɜɨɞɫɬɜɟɧɧɨɝɨ� ɩɪɨɰɟɫɫɚ�� ɜ� ɱɚɫɬɧɨɫɬɢ�� ɩɨɜɵɲɟɧɢɹ�
ɦɟɯɚɧɢɱɟɫɤɨɣ�ɫɤɨɪɨɫɬɢ�ɛɭɪɟɧɢɹ�

ɋɪɟɞɢ� ɪɚɡɥɢɱɧɵɯ� ɫɩɨɫɨɛɨɜ� ɪɟɚɥɢɡɚɰɢɢ� ɢɦɩɭɥɶɫɧɨɣ� ɩɪɨɦɵɜɤɢ� ɫɤɜɚɠɢɧɵ� ɜɵɞɟɥɢɦ�
ɪɟɠɢɦ� ɩɪɟɪɵɜɢɫɬɨɣ� ɩɪɨɦɵɜɤɢ�� ɉɪɢ� ɬɚɤɨɦ� ɪɟɠɢɦɟ� ɩɨɞɚɱɚ� ɩɪɨɦɵɜɨɱɧɨɣ� ɠɢɞɤɨɫɬɢ�
ɩɪɟɪɵɜɚɟɬɫɹ�ɩɚɭɡɚɦɢ��ɩɪɢ�ɤɨɬɨɪɵɯ�ɪɚɫɯɨɞ�ɩɪɨɦɵɜɨɱɧɨɣ�ɠɢɞɤɨɫɬɢ�ɧɚ�ɡɚɛɨɟ�ɪɚɜɧɹɟɬɫɹ�ɧɭɥɸ��
ɂɡɦɟɧɟɧɢɟ� ɪɟɠɢɦɚ� ɩɨɞɚɱɢ� ɜɥɢɹɟɬ� ɧɚ� ɤɨɧɬɚɤɬɧɭɸ� ɬɟɦɩɟɪɚɬɭɪɭ� ɧɚ� ɡɚɛɨɟ� ɢ�� ɬɚɤɢɦ� ɨɛɪɚɡɨɦ��
ɬɟɩɥɨɜɨɣ� ɮɚɤɬɨɪ� ɫɬɚɧɨɜɢɬɫɹ� ɨɞɧɢɦ� ɢɡ� ɨɩɪɟɞɟɥɹɸɳɢɯ� ɷɮɮɟɤɬɢɜɧɨɫɬɶ� ɪɚɡɪɭɲɟɧɢɹ� ɝɨɪɧɨɣ�
ɩɨɪɨɞɵ�� Ⱦɥɹ� ɨɛɨɫɧɨɜɚɧɢɹ� ɜɧɟɞɪɟɧɢɹ� ɷɬɨɣ� ɬɟɯɧɨɥɨɝɢɢ� ɰɟɥɟɫɨɨɛɪɚɡɧɨ� ɢɫɩɨɥɶɡɨɜɚɬɶ�
ɫɨɨɬɜɟɬɫɬɜɭɸɳɢɣ�ɤɪɢɬɟɪɢɣ�ɷɮɮɟɤɬɢɜɧɨɫɬɢ�ɛɭɪɟɧɢɹ�ɫ�ɩɪɟɪɵɜɢɫɬɨɣ�ɩɪɨɦɵɜɤɨɣ�

ɐɟɥɶ� ɧɚɫɬɨɹɳɟɣ� ɪɚɛɨɬɵ� ± ɪɚɡɪɚɛɨɬɚɬɶ� ɦɟɬɨɞɢɤɭ� ɨɰɟɧɤɢ� ɷɮɮɟɤɬɢɜɧɨɫɬɢ� ɩɪɨɰɟɫɫɚ�
ɚɥɦɚɡɧɨɝɨ�ɛɭɪɟɧɢɹ�ɫ�ɩɪɟɪɵɜɢɫɬɨɣ�ɩɪɨɦɵɜɤɨɣ�ɫɤɜɚɠɢɧɵ�ɫ�ɭɱɟɬɨɦ ɷɧɟɪɝɟɬɢɱɟɫɤɨɝɨ�ɮɚɤɬɨɪɚ�

Ɉɫɧɨɜɧɨɣ�ɦɚɬɟɪɢɚɥ
ɉɪɢ� ɪɚɛɨɬɟ� ɚɥɦɚɡɧɨɣ� ɛɭɪɨɜɨɣ� ɤɨɪɨɧɤɢ� ɧɚ� ɩɨɜɟɪɯɧɨɫɬɢ� ɡɚɛɨɹ�ɮɨɪɦɢɪɭɟɬɫɹ� ɫɥɨɠɧɚɹ�

ɧɟɫɬɚɰɢɨɧɚɪɧɚɹ�ɬɟɩɥɨɜɚɹ�ɤɚɪɬɢɧɚ��ɯɚɪɚɤɬɟɪɧɚɹ�ɨɫɨɛɟɧɧɨɫɬɶ�ɤɨɬɨɪɨɣ�ɫɨɫɬɨɢɬ�ɜ�ɱɟɪɟɞɨɜɚɧɢɢ�
ɭɱɚɫɬɤɨɜ� ɪɟɡɤɨɝɨ� ɧɚɝɪɟɜɚ� ɢ� ɪɟɡɤɨɝɨ� ɨɯɥɚɠɞɟɧɢɹ�� Ɍɚɤɚɹ� ɤɚɪɬɢɧɚ� ɨɛɭɫɥɨɜɥɟɧɚ� ɤɨɧɫɬɪɭɤɰɢɟɣ�
ɤɨɪɨɧɤɢ��ɉɪɢ�ɞɜɢɠɟɧɢɢ�ɫɟɤɬɨɪɚ�ɦɚɬɪɢɰɵ�ɩɨ�ɩɨɜɟɪɯɧɨɫɬɢ�ɡɚɛɨɹ�ɝɟɧɟɪɢɪɭɟɬɫɹ�ɬɟɩɥɨɜɨɣ�ɩɨɬɨɤ�
ɬɪɟɧɢɹ� ɢ� ɜɨɡɧɢɤɚɟɬ� ɜɵɫɨɤɚɹ� ɬɟɦɩɟɪɚɬɭɪɚ�� ȼɫɥɟɞ� ɡɚ� ɫɟɤɬɨɪɨɦ� ɧɚɞ� ɷɬɢɦ� ɠɟ� ɭɱɚɫɬɤɨɦ� ɡɚɛɨɹ�
ɩɪɨɯɨɞɢɬ� ɩɪɨɦɵɜɨɱɧɵɣ� ɤɚɧɚɥ�� ɱɟɪɟɡ� ɤɨɬɨɪɵɣ� ɞɜɢɠɟɬɫɹ� ɯɨɥɨɞɧɵɣ� ɩɨɬɨɤ� ɩɪɨɦɵɜɨɱɧɨɣ�

ɠɢɞɤɨɫɬɢ�
Ɍɚɤɢɦ� ɨɛɪɚɡɨɦ�� ɩɪɢ�

ɤɨɧɬɚɤɬɧɨɦ� ɜɡɚɢɦɨɞɟɣɫɬɜɢɢ�
ɢɧɫɬɪɭɦɟɧɬɚ� ɫ� ɝɨɪɧɨɣ� ɩɨɪɨɞɨɣ� ɧɚ�
ɨɯɥɚɠɞɟɧɧɨɦ� ɭɱɚɫɬɤɟ� ɩɨɪɨɞɵ� ɤɪɨɦɟ�
ɦɟɯɚɧɢɱɟɫɤɨɝɨ�ɜɨɡɞɟɣɫɬɜɢɹ��ɛɭɪɨɜɵɯ�
ɚɥɦɚɡɨɜ� ɛɭɞɟɬ� ɩɪɨɹɜɥɹɬɶɫɹ� ɬɟɩɥɨɜɨɟ�
ɜɨɡɞɟɣɫɬɜɢɟ��ɉɪɢ� ɜɪɚɳɟɧɢɢ�ɤɨɪɨɧɤɢ�
ɞɚɧɧɵɣ� ɷɮɮɟɤɬ� ɦɧɨɝɨɤɪɚɬɧɨ�
ɩɨɜɬɨɪɹɟɬɫɹ�� ɬ� ɟ�� ɩɪɨɢɫɯɨɞɢɬ
ɬɟɪɦɨɰɢɤɥɢɱɟɫɤɨɟ� ɜɨɡɞɟɣɫɬɜɢɟ��
ɬɟɨɪɟɬɢɱɟɫɤɢɟ� ɨɫɧɨɜɵ� ɤɨɬɨɪɨɝɨ�
ɢɡɥɨɠɟɧɵ� ɜ� ɦɨɧɨɝɪɚɮɢɢ� >�@�
ɂɡɦɟɧɟɧɢɟ� ɬɟɦɩɟɪɚɬɭɪɵ� ɝɨɪɧɨɣ�
ɩɨɪɨɞɵ� ɧɚ� ɩɨɜɟɪɯɧɨɫɬɢ� ɡɚɛɨɹ� ɩɪɢ�
ɬɚɤɨɣ�ɫɯɟɦɟ�ɜɨɡɞɟɣɫɬɜɢɹ�ɩɨɤɚɡɚɧɨ�ɧɚ�
ɪɢɫ����

Ʉɚɤ� ɢɡɜɟɫɬɧɨ� >���@�� ɨɫɧɨɜɧɚɹ�
ɱɚɫɬɶ� ɦɟɯɚɧɢɱɟɫɤɨɣ� ɷɧɟɪɝɢɢ� ɩɪɢ�
ɪɚɛɨɬɟ�ɛɭɪɨɜɨɣ�ɤɨɪɨɧɤɢ�ɩɟɪɟɯɨɞɢɬ�ɜ�
ɬɟɩɥɨɬɭ��ɗɬɚ� ɬɟɩɥɨɬɚ� ɪɚɫɩɪɟɞɟɥɹɟɬɫɹ�

Ɋɢɫ����ɂɡɦɟɧɟɧɢɟ�ɬɟɦɩɟɪɚɬɭɪɵ�ɝɨɪɧɨɣ�ɩɨɪɨɞɵ�ɧɚ�
ɩɨɜɟɪɯɧɨɫɬɢ� ɡɚɛɨɹWɡɚɛ ɜɨ� ɜɪɟɦɟɧɢ� Ĳ ɩɪɢ� ɞɜɢɠɟɧɢɢ�
ɤɨɪɨɧɤɢ�Wɫɟɤɬ ± ɦɚɤɫɢɦɚɥɶɧɚɹ�ɬɟɦɩɟɪɚɬɭɪɚ�ɫɟɤɬɨɪɚ�
ɦɚɬɪɢɰɵ�� Wɩɪ�ɠ� ± ɬɟɦɩɟɪɚɬɭɪɚ� ɩɪɨɦɵɜɨɱɧɨɣ�
ɠɢɞɤɨɫɬɢ



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

��

ɦɟɠɞɭ�ɛɭɪɨɜɨɣ�ɤɨɪɨɧɤɨɣ��ɨɫɧɨɜɧɨɟ�ɤɨɥɢɱɟɫɬɜɨ���ɝɨɪɧɨɣ�ɩɨɪɨɞɨɣ�ɢ�ɩɪɨɦɵɜɨɱɧɨɣ�ɠɢɞɤɨɫɬɶɸ��
Ɉɫɧɨɜɧɚɹ�ɱɚɫɬɶ�ɜɵɞɟɥɹɟɦɨɣ�ɧɚ�ɤɨɧɬɚɤɬɟ�ɬɟɩɥɨɬɵ�ɪɚɫɩɪɨɫɬɪɚɧɹɟɬɫɹ�ɜ�ɢɧɫɬɪɭɦɟɧɬ�ɢ�ɨɬɜɨɞɢɬɫɹ�
ɨɬ�ɤɨɪɨɧɤɢ�ɜɫɥɟɞɫɬɜɢɟ�ɤɨɧɜɟɤɬɢɜɧɨɝɨ�ɬɟɩɥɨɨɛɦɟɧɚ�ɫ�ɩɪɨɦɵɜɨɱɧɨɣ�ɠɢɞɤɨɫɬɶɸ��ɉɪɢ�ɛɭɪɟɧɢɢ�
ɫ�ɩɨɫɬɨɹɧɧɨɣ�ɩɪɨɦɵɜɤɨɣ��ɤɚɤ�ɩɪɚɜɢɥɨ��ɨɛɟɫɩɟɱɢɜɚɟɬɫɹ�ɢɧɬɟɧɫɢɜɧɵɣ�ɬɟɩɥɨɨɬɜɨɞ�ɨɬ�ɛɭɪɨɜɨɣ�
ɤɨɪɨɧɤɢ�� ɉɪɢ� ɩɪɟɪɵɜɢɫɬɨɣ� ɩɪɨɦɵɜɤɟ� ɤɨɧɜɟɤɬɢɜɧɵɣ� ɬɟɩɥɨɨɛɦɟɧ� ɦɟɠɞɭ� ɤɨɪɨɧɤɨɣ� ɢ�
ɩɪɨɦɵɜɨɱɧɨɣ� ɠɢɞɤɨɫɬɶɸ� ɭɯɭɞɲɚɟɬɫɹ� ɢ� ɬɟɦɩɟɪɚɬɭɪɚ� ɬɨɪɰɚ� ɛɭɪɨɜɨɣ� ɤɨɪɨɧɤɢ� ɩɨɜɵɲɚɟɬɫɹ��
Ɍɚɤɢɦ�ɨɛɪɚɡɨɦ�� ɫɨɡɞɚɸɬɫɹ� ɭɫɥɨɜɢɹ� ɞɥɹ� ɭɜɟɥɢɱɟɧɢɹ� ɞɨɥɢ� ɬɟɩɥɨɜɨɣ� ɷɧɟɪɝɢɢ�� ɤɨɬɨɪɚɹ�ɦɨɠɟɬ�
ɛɵɬɶ� ɢɫɩɨɥɶɡɨɜɚɧɚ� ɞɥɹ� ɪɚɡɪɭɲɟɧɢɹ� ɝɨɪɧɨɣ� ɩɨɪɨɞɵ�� ȼ� ɱɚɫɬɧɨɫɬɢ� ɜ� >�@� ɩɨɤɚɡɚɧɨ�� ɱɬɨ� ɩɪɢ�
ɩɪɟɪɵɜɢɫɬɨɦ� ɪɟɠɢɦɟ� ɞɨɩɨɥɧɢɬɟɥɶɧɚɹ� ɬɟɩɥɨɜɚɹ� ɷɧɟɪɝɢɹ�ɦɨɠɟɬ� ɫɩɨɫɨɛɫɬɜɨɜɚɬɶ� ɨɫɥɚɛɥɟɧɢɸ�
ɝɨɪɧɨɣ�ɩɨɪɨɞɵ�ɜɫɥɟɞɫɬɜɢɟ�ɢɧɬɟɧɫɢɮɢɤɚɰɢɢ�ɨɛɪɚɡɨɜɚɧɢɹ�ɢ�ɪɚɫɤɪɵɬɢɹ�ɦɢɤɪɨɬɪɟɳɢɧ�ɧɚ�ɡɚɛɨɟ�

Ɍɚɤɢɦ�ɨɛɪɚɡɨɦ��ɫɭɦɦɚɪɧɭɸ�ɦɨɳɧɨɫɬɶ��ɪɟɚɥɢɡɭɟɦɭɸ�ɧɚ�ɡɚɛɨɟ�ɞɥɹ�ɪɚɡɪɭɲɟɧɢɹ�ɩɨɪɨɞɵ��
ɦɨɠɧɨ�ɩɪɟɞɫɬɚɜɢɬɶ�ɜ�ɜɢɞɟ�ɫɭɦɦɵ�ɦɟɯɚɧɢɱɟɫɤɨɣ�ɢ�ɬɟɩɥɨɜɨɣ�ɤɨɦɩɨɧɟɧɬ�

ɌɆ 111 � ¦
� ���

ɝɞɟ�
Ɇ1 ± ɦɨɳɧɨɫɬɶ�� ɡɚɬɪɚɱɢɜɚɟɦɚɹ� � ɧɚ� ɦɟɯɚɧɢɱɟɫɤɨɟ� ɪɚɡɪɭɲɟɧɢɟ� ɩɨɪɨɞɵ��

Ɍ1 ±ɦɨɳɧɨɫɬɶ�
ɬɟɩɥɨɨɛɪɚɡɨɜɚɧɢɹ�

ȼ� ɫɜɨɸ� ɨɱɟɪɟɞɶ�� ɝɟɧɟɪɢɪɭɟɦɚɹ� ɬɟɩɥɨɬɚ� ɧɚ� ɤɨɧɬɚɤɬɟ� ɪɚɫɩɪɟɞɟɥɹɟɬɫɹ� ɦɟɠɞɭ� ɝɨɪɧɨɣ�
ɩɨɪɨɞɨɣ�ɢ�ɢɧɫɬɪɭɦɟɧɬɨɦ��ɋɥɟɞɨɜɚɬɟɥɶɧɨ��ɦɨɠɟɦ�ɡɚɩɢɫɚɬɶ

ɌȻɄɌȽɉɌ 1N1N1 � � ���

ɝɞɟ� �� ± ɤɨɷɮɮɢɰɢɟɧɬɵ�ɪɚɫɩɪɟɞɟɥɟɧɢɹ�ɬɟɩɥɨɬɵ�ɬɪɟɧɢɹ�ɫɨɨɬɜɟɬɫɬɜɟɧɧɨ�ɦɟɠɞɭ�ɝɨɪɧɨɣ�

ɩɨɪɨɞɨɣ�ɢ�ɛɭɪɨɜɨɣ�ɤɨɪɨɧɤɨɣ��Ⱦɥɹ�ɩɨɜɵɲɟɧɢɹ�ɷɮɮɟɤɬɢɜɧɨɫɬɢ�ɛɭɪɟɧɢɹ�ɠɟɥɚɬɟɥɶɧɨ�ɭɜɟɥɢɱɢɬɶ�
ɢ�ɭɦɟɧɶɲɢɬɶ� ��Ɍɚɤɢɦ�ɨɛɪɚɡɨɦ��ɦɨɳɧɨɫɬɶ��ɤɨɬɨɪɚɹ��ɡɚɬɪɚɱɢɜɚɟɦɭɸ�ɧɚ�ɪɚɡɪɭɲɟɧɢɟ�

ɝɨɪɧɨɣ�ɩɨɪɨɞɵ��ɦɨɠɧɨ�ɩɪɟɞɫɬɚɜɢɬɶ�ɜ�ɜɢɞɟ

ɌȽɉ0 1N11 � � ���

ɗɮɮɟɤɬɢɜɧɨɫɬɶ� ɛɭɪɟɧɢɹ� ɫ� ɩɪɟɪɵɜɢɫɬɨɣ� ɩɪɨɦɵɜɤɨɣ� ɨɬɧɨɫɢɬɟɥɶɧɨ� ɛɭɪɟɧɢɹ� ɫ�
ɩɨɫɬɨɹɧɧɨɣ� ɩɪɨɦɵɜɤɨɣ� ɦɨɠɟɬ� ɛɵɬɶ� ɨɰɟɧɟɧɚ� ɤɪɢɬɟɪɢɟɦ� ɷɮɮɟɤɬɢɜɧɨɫɬɢ ɷɮ. �� ɤɨɬɨɪɵɣ�

ɩɪɟɞɫɬɚɜɥɹɟɬ�ɫɨɛɨɣ�ɨɬɧɨɲɟɧɢɟ�ɦɟɯɚɧɢɱɟɫɤɨɣ�ɫɤɨɪɨɫɬɢ�ɛɭɪɟɧɢɹ�ɩɪɢ�ɩɪɟɪɵɜɢɫɬɨɣ�ɩɪɨɦɵɜɤɟ�

ɩɪɟɪ9 ɤ�ɦɟɯɚɧɢɱɟɫɤɨɣ�ɫɤɨɪɨɫɬɢ�ɛɭɪɟɧɢɹ�ɫ�ɩɨɫɬɨɹɧɧɨɣ�ɩɪɨɦɵɜɤɨɣ� ɩɨɫɬ9

ɩɨɫɬ

ɩɪɟɪ
ɷɮ 9

9
.  � ���

Ʉɚɤ�ɢɡɜɟɫɬɧɨ�ɦɟɯɚɧɢɱɟɫɤɚɹ�ɫɤɨɪɨɫɬɶ�ɛɭɪɟɧɢɹ�ɨɩɪɟɞɟɥɹɟɬɫɹ�ɫɨɨɬɧɨɲɟɧɢɟɦ

)$

1
9

�
 � ���

ɝɞɟ�Ⱥ ± ɷɧɟɪɝɨɟɦɤɨɫɬɶ�ɪɚɡɪɭɲɟɧɢɹ�ɝɨɪɧɨɣ�ɩɨɪɨɞɵ��)± ɩɥɨɳɚɞɶ�ɩɨɜɟɪɯɧɨɫɬɢ�ɪɚɡɪɭɲɟɧɢɹ�
ȼɵɪɚɠɟɧɢɟ�����ɫ�ɭɱɟɬɨɦ�����ɡɚɩɢɲɟɦ�ɜ�ɜɢɞɟ

ɩɨɫɬ

ɩɨɫɬ

ɩɪɟɪ

ɩɪɟɪ

ɷɮ
1

$

$

1
.  �� ���

ȿɫɥɢ�ɩɪɢɧɹɬɶ
ɩɪɟɪɩɨɫɬ $$ | �

ɢ� ɬɨ�� ɱɬɨ� ɦɟɯɚɧɢɱɟɫɤɚɹ� ɫɨɫɬɚɜɥɹɸɳɚɹ�ɦɨɳɧɨɫɬɢ�� ɪɚɡɪɭɲɚɸɳɚɹ� ɩɨɪɨɞɭ�� ɩɨɫɬɨɹɧɧɚ�� ɬɨ� ɩɪɢ�
ɨɞɢɧɚɤɨɜɨɣ� ɡɚɛɨɣɧɨɣ� ɦɨɳɧɨɫɬɢ� ɞɥɹ� ɩɪɟɪɵɜɢɫɬɨɝɨ� ɢ� ɩɨɫɬɨɹɧɧɨɝɨ� ɪɟɠɢɦɨɜ� ɩɪɨɦɵɜɤɢ��
ɤɨɷɮɮɢɰɢɟɧɬ�ɷɮɮɟɤɬɢɜɧɨɫɬɢ�ɫ�ɭɱɟɬɨɦ�����ɦɨɠɧɨ�ɡɚɩɢɫɚɬɶ�ɜ�ɜɢɞɟ

ȽɉN ȻɄN

ȽɉN ȻɄN
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ɝɞɟ�
Ɇ

Ɍ

1

1
 J �� ɂɡ� ɮɨɪɦɭɥɵ� ���� ɫɥɟɞɭɟɬ�� ɱɬɨ� ɭɜɟɥɢɱɟɧɢɟ� ɤɨɷɮɮɢɰɢɟɧɬɚ� ɷɮɮɟɤɬɢɜɧɨɫɬɢ� ɩɪɢ�

ɛɭɪɟɧɢɢ� ɫ� ɢɦɩɭɥɶɫɧɨɣ� ɩɪɨɦɵɜɤɨɣ�� ɩɨ� ɫɪɚɜɧɟɧɢɸ� ɫ ɪɟɠɢɦɨɦ� ɩɨɫɬɨɹɧɧɨɣ� ɩɪɨɦɵɜɤɢ�
ɜɨɡɦɨɠɧɨ� ɡɚ� ɫɱɟɬ� ɩɟɪɟɪɚɫɩɪɟɞɟɥɟɧɢɹ� ɬɟɩɥɨɜɨɝɨ� ɛɚɥɚɧɫɚ� ɧɚ� ɡɚɛɨɟ� ɢ� ɭɜɟɥɢɱɟɧɢɹ� ɤɨɥɢɱɟɫɬɜɚ�
ɬɟɩɥɨɬɵ��ɧɚɩɪɚɜɥɟɧɧɨɣ�ɧɚ�ɧɚɝɪɟɜɚɧɢɟ�ɝɨɪɧɨɣ�ɩɨɪɨɞɵ��

ȼɵɜɨɞ�
ɉɨɥɭɱɟɧɨ�ɜɵɪɚɠɟɧɢɟ�ɞɥɹ�ɨɩɪɟɞɟɥɟɧɢɹ�ɷɧɟɪɝɟɬɢɱɟɫɤɨɝɨ�ɤɪɢɬɟɪɢɹ�ɷɮɮɟɤɬɢɜɧɨɫɬɢ ɩɪɢ�

ɚɥɦɚɡɧɨɦ�ɛɭɪɟɧɢɢ�ɫ�ɩɪɟɪɵɜɢɫɬɨɣ�ɩɪɨɦɵɜɤɨɣ��

Ɂɚɩɪɨɩɨɧɨɜɚɧɨ�ɩɿɞɯɿɞ�ɞɨ�ɜɢɡɧɚɱɟɧɧɹ�ɟɮɟɤɬɢɜɧɨɫɬɿ�ɩɟɪɟɪɢɜɱɚɫɬɨɝɨ�ɩɪɨɦɢɜɚɧɧɹ�ɩɪɢ�ɚɥɦɚɡɧɨɦɭ�
ɛɭɪɿɧɧɿ��ɳɨ�ɜɪɚɯɨɜɭɽ�ɜɩɥɢɜ�ɬɟɩɥɨɜɨʀ�ɟɧɟɪɝɿʀ�ɬɟɪɬɹ�ɧɚ�ɜɢɛɨʀ�ɫɜɟɪɞɥɨɜɢɧɢ�

Ʉɥɸɱɨɜɿ� ɫɥɨɜɚ�� ɚɥɦɚɡɧɟ� ɛɭɪɿɧɧɹ�� ɟɧɟɪɝɟɬɢɱɧɢɣɤɪɢɬɟɪɿɣ� ɟɮɟɤɬɢɜɧɨɫɬɿ�� ɩɟɪɟɪɢɜɱɚɫɬɟ�
ɩɪɨɦɢɜɚɧɧɹ�

(1(5*<�&5,7(5,$�)25�7+(�()),&,(1&<�
2)�',$021'�'5,//,1*�:,7+�$�)/$6+�:$6+

7KH�DSSURDFK�WR�GHWHUPLQH�WKH�HIIHFWLYHQHVV�RI�LQWHUPLWWHQW�IOXVKLQJ�DW�GLDPRQG�GULOOLQJ�WDNLQJ�LQWR�
DFFRXQW�WKH�UHGLVWULEXWLRQ�RI�KHDW�HQHUJ\ RQ�WKH�IULFWLRQ�IDFH�LV�SURSRVHG�

.H\�ZRUGV��GLDPRQG�GULOOLQJ��HQHUJ\�FULWHULRQ�RI�HIILFLHQF\��LQWHUPLWWHQW�IOXVKLQJ�

Ʌɢɬɟɪɚɬɭɪɚ
�� Ʉɨɠɟɜɧɢɤɨɜ� Ⱥ� Ⱥ�� ɋɬɪɭɤɬɭɪɧɵɣ� ɤɪɢɬɟɪɢɣ� ɷɮɮɟɤɬɢɜɧɨɫɬɢ� ɜɪɚɳɚɬɟɥɶɧɨ�ɭɞɚɪɧɨɝɨ�

ɛɭɪɟɧɢɹ� ��� Ɍɪ�� ��ɣ� ɧɚɭɱ�� ɬɟɯɧ�� ɤɨɧɮ�� ©ɗɩɲɬɟɣɧɨɜɫɤɢɟ� ɱɬɟɧɢɹª�� ± Ⱦɧɟɩɪɨɩɟɬɪɨɜɫɤ��
ɇȽȺɍ��± ������± ɋ����±���

�� Ʉɨɠɟɜɧɢɤɨɜ� Ⱥ� Ⱥ� Ɍɟɦɩɟɪɚɬɭɪɧɵɣ� ɤɪɢɬɟɪɢɣ� ɷɮɮɟɤɬɢɜɧɨɫɬɢ� ɜɪɚɳɚɬɟɥɶɧɨ�ɭɞɚɪɧɨɝɨ�
ɛɭɪɟɧɢɹ� ��� Ɍɪ�� ��ɣ� ɧɚɭɱ�� ɬɟɯɧ�� ɤɨɧɮ�� ©ɗɩɲɬɟɣɧɨɜɫɤɢɟ� ɱɬɟɧɢɹª�� ± Ⱦɧɟɩɪɨɩɟɬɪɨɜɫɤ��
ɇȽȺɍ��± ������± ɋ����±���

�� Ʉɨɠɟɜɧɢɤɨɜ�Ⱥ� Ⱥ���Ɏɢɥɢɦɨɧɟɧɤɨ�ɇ� Ɍ���ɀɢɤɚɥɹɤ�ɇ� ȼ��ɂɦɩɭɥɶɫɧɚɹ�ɩɪɨɦɵɜɤɚ�ɫɤɜɚɠɢɧ�
± Ⱦɨɧɟɰɤ��©ɇɨɭɥɢɞɠª��Ⱦɨɧɟɰɤ��ɨɬɞ����������± ����ɫ�

�� Ɋɚɡɪɭɲɟɧɢɟ� ɝɨɪɧɵɯ� ɩɨɪɨɞ� ɩɪɢ� ɬɟɪɦɨɰɢɤɥɢɱɟɫɤɨɦ� ɜɨɡɞɟɣɫɬɜɢɢ� �� Ⱥ� ɇ�Ɇɨɫɤɚɥɟɜ��
ȿ� ɘ�ɉɢɝɢɞɚ��Ʌ� Ƚ��Ʉɟɪɟɤɟɥɢɰɚ�ɢ�ɞɪ��± Ʉ���ɇɚɭɤ��ɞɭɦɤɚ��������± ����ɫ�

�� Ʉɨɠɟɜɧɢɤɨɜ�Ⱥ� Ⱥ���ȼɵɪɜɢɧɫɤɢɣ�ɉ� ɉ��Ɍɟɪɦɨɦɟɯɚɧɢɱɟɫɤɨɟ�ɪɚɡɪɭɲɟɧɢɟ�ɝɨɪɧɵɯ�ɩɨɪɨɞ�
ɩɪɢ�ɪɚɡɜɟɞɨɱɧɨɦ�ɛɭɪɟɧɢɢ�ɫ�ɝɟɧɟɪɢɪɨɜɚɧɢɟ�ɬɟɩɥɨɜɨɣ�ɷɧɟɪɝɢɢ����Ɍɟɯɧɢɤɚ�ɢ�ɬɟɯɧɨɥɨɝɢɹ�
ɝɟɨɥɨɝɨɪɚɡɜɟɞɨɱɧɵɯ�ɪɚɛɨɬ��ɨɪɝɚɧɢɡɚɰɢɹ�ɩɪɨɢɡɜɨɞɫɬɜɚ��Ɉɛɡɨɪ�ȼɇɂɂ�ɗɆɋ��± Ɇ���������
± ���ɫ�

�� Ɋɚɡɪɭɲɟɧɢɟ�ɝɨɪɧɵɯ�ɩɨɪɨɞ�ɩɪɢ�ɪɟɡɤɨɦ�ɨɯɥɚɠɞɟɧɢɢ���Ⱥ� Ⱥ��Ʉɨɠɟɜɧɢɤɨɜ��ȼ� ȼ��Ʉɪɵɫɚɧ��
ɘ� ɇ��ȼɚɯɚɥɢɧ��ɢ�ɞɪ��± Ⱦ���Ʌɢɡɭɧɨɜɉɪɟɫ���������± ����ɫ�

�� 'UHXV $� <X��� 6XGDNRY $� .��� .R]KHYQLNRY $� $�� HFW�� 5RFN� IRUPDWLRQ� WKHUPDO� VWUHQJWK�
UHGXFWLRQ�VWXG\�LQ�WKH�FRXUVH�RI�GLDPRQG�FRUH�GULOOLQJ�XVLQJ�SXOVH�IOXVKLQJ�PRGH����6FLHQWLILF�
%XOOHWLQ�RI�1DWLRQDO�0LQLQJ�8QLYHUVLW\��± �����± 1���� ±3� �±���

ɉɨɫɬɭɩɢɥɚ���������


