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Ʌɿɬɟɪɚɬɭɪɚ
�� Ƚɪɟɱɢɧ�ȿ�Ƚ���Ɉɜɱɢɧɧɢɤɨɜ ȼ�ɉ���ɉɚɧɨɜ Ʉ�ȿ��Ⱥɧɚɥɢɡ�ɪɚɛɨɬɵ�ɫɬɚɛɢɥɢɡɢɪɭɸɳɢɯ�ɤɨɦɩɨɧɨɜɨɤ�

ɧɚ�ɫɤɜɚɠɢɧɚɯ�ɍɪɟɧɝɨɣɫɤɨɝɨ�ɝɚɡɨɤɨɧɞɟɧɫɚɬɧɨɝɨ�ɦɟɫɬɨɪɨɠɞɟɧɢɹ����Ȼɭɪɟɧɢɟ�ɢ ɧɟɮɬɶ��± ������
± ʋ����± ɋ����±���

�� əɧɬɭɪɢɧ� Ɋ�Ⱥ�� ɋɨɜɟɪɲɟɧɫɬɜɨɜɚɧɢɟ� ɦɟɬɨɞɨɜ� ɪɚɫɱɟɬɨɜ� ɩɚɪɚɦɟɬɪɨɜ� ɤɨɦɩɨɧɨɜɨɤ� ɧɢɡɚ�
ɛɭɪɢɥɶɧɨɣ�ɤɨɥɨɧɧɵ�ɢ�ɢɯ� ɷɥɟɦɟɧɬɨɜ�ɞɥɹ� ɛɟɡɨɪɢɟɧɬɢɪɨɜɚɧɧɨɝɨ�ɛɭɪɟɧɢɹ�� ɚɜɬɨɪɟɮ�� ɞɢɫ�� ɧɚ�
ɫɬɢɫɤ�� ɭɱ�� ɫɬ�� ɤɚɧɞ�� ɬɟɯ�� ɧɚɭɤ�� ɫɩɟɰ�� ���������� Ɍɟɯɧɨɥɨɝɢɹ�ɛɭɪɟɧɢɹ� ɫɤɜɚɠɢɧ��± ɍɮɢɦɫɤɢɣ�
ɝɨɫɭɞɚɪɫɬɜɟɧɧɵɣ�ɧɟɮɬɹɧɨɣ�ɬɟɯɧɢɱɟɫɤɢɣ�ɭɧɿɜɟɪɫɢɬɟɬ������� ± ���ɫ�

�� ɋɜɟɬɥɢɰɤɢɣ�ȼ�Ⱥ��Ɇɟɯɚɧɢɤɚ�ɫɬɟɪɠɧɟɣ��ɍɱɟɛ��ɞɥɹ�ɜɬɭɡɨɜ��ȼ���ɯ�ɱ��ɑ�����ɋɬɚɬɢɤɚ��± Ɇ���ȼɵɫɲ��
ɲɤ���������± ����ɫ�

ɍȾɄ��������������

Ⱥ� Ⱥ� Ʉɚɪɚɤɨɡɨɜ��ɤɚɧɞ��ɬɟɯɧ��ɧɚɭɤ��Ɇ� ɋ� ɉɨɩɨɜɚ���&� ɇ� ɉɚɪɮɟɧɸɤ��
Ɋ� Ʉ� Ȼɨɝɞɚɧɨɜ��Ⱥ� ɉ� Ɂɚɤɨɪɚ��ɤɚɧɞɢɞɚɬɵ ɬɟɯɧɢɱɟɫɤɢɯ ɧɚɭɤ�

� Ⱦɨɧɟɰɤɢɣ�ɧɚɰɢɨɧɚɥɶɧɵɣ�ɬɟɯɧɢɱɟɫɤɢɣ�ɭɧɢɜɟɪɫɢɬɟɬ��ɍɤɪɚɢɧɚ
� ɂɧɫɬɢɬɭɬ�ɫɜɟɪɯɬɜɺɪɞɵɯ�ɦɚɬɟɪɢɚɥɨɜ�ɢɦ��ȼ� ɇ� Ȼɚɤɭɥɹ

ɇȺɇ�ɍɤɪɚɢɧɵ��Ʉɢɟɜ��ɍɤɪɚɢɧɚ

ɂɋɋɅȿȾɈȼȺɇɂə�ɂ�ɊȺɁɊȺȻɈɌɄȺ�ɄɈɇɋɌɊɍɄɐɂɂ�ɈȾɇɈɋɅɈɃɇɈɃ�ȻɍɊɈȼɈɃ�
ɄɈɊɈɇɄɂ�ɋ�ɋɂɇɌȿɌɂɑȿɋɄɂɆɂ�ɆɈɇɈɄɊɂɋɌȺɅɅȺɆɂ ȺɅɆȺɁȺ

ɉɪɢɜɟɞɟɧɵ� ɪɟɡɭɥɶɬɚɬɵ� ɪɚɡɪɚɛɨɬɤɢ� ɨɞɧɨɫɥɨɣɧɵɯ� ɚɥɦɚɡɧɵɯ� ɤɨɪɨɧɨɤ�� ɨɫɧɚɳɺɧɧɵɯ�
ɦɨɧɨɤɪɢɫɬɚɥɥɚɦɢ� ɡɟɪɧɢɫɬɨɫɬɶɸ� ���������� ɦɤɦ ɫ� ɩɨɜɵɲɟɧɧɨɣ� ɬɟɪɦɨɫɬɨɣɤɨɫɬɶɸ��
ɫɢɧɬɟɡɢɪɨɜɚɧɧɵɦɢ� ɜ� ɂɋɆ� ɢɦ�� ȼ� ɇ� Ȼɚɤɭɥɹ� ɇȺɇ� ɍɤɪɚɢɧɵ�� ɋɨɡɞɚɧɢɟ� ɤɨɪɨɧɨɤ� ɨɫɧɨɜɚɧɨ� ɧɚ�
ɪɟɡɭɥɶɬɚɬɚɯ� ɦɨɞɟɥɢɪɨɜɚɧɢɹ� ɬɟɩɥɨɜɵɯ� ɢ� ɝɢɞɪɚɜɥɢɱɟɫɤɢɯ� ɩɪɨɰɟɫɫɨɜ�� ɚ� ɬɚɤɠɟ� ɦɟɯɚɧɢɱɟɫɤɨɝɨ�
ɧɚɝɪɭɠɟɧɢɹ�� ɉɪɢ� ɦɨɞɟɥɢɪɨɜɚɧɢɢ� ɭɱɢɬɵɜɚɥɢɫɶ� ɨɫɨɛɟɧɧɨɫɬɢ� ɪɚɛɨɬɵ� ɨɬɞɟɥɶɧɵɯ� ɚɥɦɚɡɨɜ�� ɚ�
ɬɚɤɠɟ�ɜɥɢɹɧɢɟ�ɧɚ�ɬɟɦɩɟɪɚɬɭɪɧɵɣ ɪɟɠɢɦ�ɱɚɫɬɨɬɵ�ɜɪɚɳɟɧɢɹ�ɛɭɪɨɜɨɝɨ�ɫɧɚɪɹɞɚ��ɢɧɬɟɧɫɢɜɧɨɫɬɢ�
ɩɨɞɚɱɢ� ɩɪɨɦɵɜɨɱɧɨɣ� ɠɢɞɤɨɫɬɢ� ɢ� ɤɨɧɫɬɪɭɤɬɢɜɧɵɯ� ɨɫɨɛɟɧɧɨɫɬɟɣ� ɤɨɪɨɧɤɢ�� Ⱦɚɧɧɵɟ�
ɦɨɞɟɥɢɪɨɜɚɧɢɹ� ɩɨɥɨɠɟɧɵ� ɜ� ɨɫɧɨɜɭ� ɪɚɡɪɚɛɨɬɤɢ� ɧɨɜɵɯ� ɤɨɪɨɧɨɤ� ȻɋɈ���� ɩɪɨɲɟɞɲɢɯ�
ɩɪɟɞɜɚɪɢɬɟɥɶɧɵɟ�ɢɫɩɵɬɚɧɢɹ�ɜ�ɩɪɨɢɡɜɨɞɫɬɜɟɧɧɵɯ�ɭɫɥɨɜɢɹɯ�

Ʉɥɸɱɟɜɵɟ� ɫɥɨɜɚ�� ɨɞɧɨɫɥɨɣɧɚɹ� ɚɥɦɚɡɧɚɹ� ɤɨɪɨɧɤɚ�� ɫɢɧɬɟɬɢɱɟɫɤɢɟ� ɚɥɦɚɡɧɵɟ�
ɦɨɧɨɤɪɢɫɬɚɥɥɵ��ɦɨɞɟɥɢɪɨɜɚɧɢɟ�ɪɚɛɨɬɵ�ɚɥɦɚɡɧɨɣ�ɤɨɪɨɧɤɢ��ɬɟɦɩɟɪɚɬɭɪɧɵɣ�ɪɟɠɢɦ�ɚɥɦɚɡɧɨɣ�
ɤɨɪɨɧɤɢ�

ɉɨɬɪɟɛɧɨɫɬɶ� ɝɟɨɥɨɝɨɪɚɡɜɟɞɨɱɧɨɣ� ɨɬɪɚɫɥɢ� ɜ� ɧɨɜɵɯ� ɜɢɞɚɯ� ɚɥɦɚɡɧɨɝɨ�
ɩɨɪɨɞɨɪɚɡɪɭɲɚɸɳɟɝɨ� ɢɧɫɬɪɭɦɟɧɬɚ� ɞɥɹ� ɛɭɪɟɧɢɹ� ɜ� ɩɨɪɨɞɚɯ� ɫɪɟɞɧɟɣ� ɤɪɟɩɨɫɬɢ� ɦɨɠɟɬ� ɛɵɬɶ�
ɪɟɚɥɢɡɨɜɚɧɚ� ɡɚ� ɫɱɺɬ� ɫɨɡɞɚɧɢɹ� ɧɨɜɵɯ� ɜɢɞɨɜ� ɨɞɧɨɫɥɨɣɧɵɯ� ɤɨɪɨɧɨɤ�� ɨɫɧɚɳɺɧɧɵɯ� ɤɪɭɩɧɵɦɢ�
ɫɢɧɬɟɬɢɱɟɫɤɢɦɢ�ɚɥɦɚɡɧɵɦɢ�ɦɨɧɨɤɪɢɫɬɚɥɥɚɦɢ�ɫ�ɩɨɜɵɲɟɧɧɨɣ�ɬɟɪɦɨɫɬɨɣɤɨɫɬɶɸ��ɞɨ����� qɋ���
ȼ�ɬɨ�ɠɟ�ɜɪɟɦɹ��ɪɟɤɨɦɟɧɞɚɰɢɢ�ɢ�ɪɚɫɱɺɬɧɵɟ�ɦɨɞɟɥɢ��ɢɦɟɸɳɢɟɫɹ�ɞɥɹ�ɨɞɧɨɫɥɨɣɧɵɯ�ɚɥɦɚɡɧɵɯ�
ɤɨɪɨɧɨɤ��ɛɵɥɢ�ɫɨɡɞɚɧɵ�ɞɨɫɬɚɬɨɱɧɨ�ɞɚɜɧɨ�ɢ�ɱɚɫɬɨ�ɢɦɟɸɬ�ɩɪɢɛɥɢɠɺɧɧɵɣ�ɯɚɪɚɤɬɟɪ�

ɇɚ� ɫɨɜɪɟɦɟɧɧɨɦ� ɷɬɚɩɟ� ɪɚɡɪɚɛɨɬɤɚ� ɧɨɜɵɯ� ɤɨɪɨɧɨɤ� ɦɨɠɟɬ� ɛɵɬɶ� ɨɛɟɫɩɟɱɟɧɚ�
ɫɨɜɪɟɦɟɧɧɵɦɢ�ɭɬɨɱɧɺɧɧɵɦɢ�ɤɨɦɩɶɸɬɟɪɧɵɦɢ�ɦɨɞɟɥɹɦɢ�ɪɚɡɥɢɱɧɵɯ�ɩɪɨɰɟɫɫɨɜ�ɩɪɨɬɟɤɚɸɳɢɯ�
ɩɪɢ�ɜɡɚɢɦɨɞɟɣɫɬɜɢɢ�ɚɥɦɚɡɧɵɯ�ɪɟɡɰɨɜ�ɫ�ɝɨɪɧɨɣ�ɩɨɪɨɞɨɣ�ɧɚ�ɡɚɛɨɟ�ɫɤɜɚɠɢɧɵ��ɉɪɢ�ɷɬɨɦ�ɤɚɠɞɵɣ�



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

��

ɚɥɦɚɡ�ɤɨɪɨɧɤɢ�ɩɪɢ�ɜɡɚɢɦɨɞɟɣɫɬɜɢɢ�ɫ�ɝɨɪɧɨɣ�ɩɨɪɨɞɨɣ�ɦɨɠɟɬ�ɛɵɬɶ�ɪɚɫɫɦɨɬɪɟɧ�ɤɚɤ�ɨɬɞɟɥɶɧɵɣ�
ɷɥɟɦɟɧɬ� ɟɞɢɧɨɣ� ɫɢɫɬɟɦɵ�� ɜ� ɤɨɬɨɪɨɣ� ɩɪɨɢɫɯɨɞɹɬ� ɜɡɚɢɦɨɫɜɹɡɚɧɧɵɟ�ɦɟɯɚɧɢɱɟɫɤɢɟ�� ɬɟɩɥɨɜɵɟ� ɢ�
ɝɢɞɪɚɜɥɢɱɟɫɤɢɟ�ɩɪɨɰɟɫɫɵ�

ɉɨɷɬɨɦɭ�ɪɚɡɪɚɛɨɬɤɚ�ɧɨɜɵɯ�ɚɥɦɚɡɧɵɯ�ɤɨɪɨɧɨɤ�ɩɪɨɢɡɜɨɞɢɥɚɫɶ�ɧɚ�ɨɫɧɨɜɚɧɢɢ�ɤɨɦɩɥɟɤɫɚ�
ɢɫɫɥɟɞɨɜɚɧɢɣ��ɜ�ɩɪɨɰɟɫɫɟ�ɤɨɬɨɪɵɯ�ɨɩɪɟɞɟɥɹɥɢɫɶ�

� ɧɚɝɪɭɡɤɢ��ɞɟɣɫɬɜɭɸɳɢɟ�ɧɚ�ɤɚɠɞɵɣ�ɚɥɦɚɡ�ɩɪɢ�ɜɡɚɢɦɨɞɟɣɫɬɜɢɢ�ɤɨɪɨɧɤɢ�ɫ�ɩɨɪɨɞɨɣ�
� ɦɟɯɚɧɢɱɟɫɤɢɟ ɧɚɩɪɹɠɟɧɢɹ� ɜ� ɚɥɦɚɡɚɯ�� ɦɚɬɪɢɰɟ� ɢ� ɤɨɪɩɭɫɟ� ɤɨɪɨɧɤɢ� ɫ� ɭɱɺɬɨɦ�

ɞɟɣɫɬɜɭɸɳɟɣ�ɨɫɟɜɨɣ�ɧɚɝɪɭɡɤɢ�ɢ�ɤɪɭɬɹɳɟɝɨ�ɦɨɦɟɧɬɚ�
� ɩɨɥɟ�ɫɤɨɪɨɫɬɟɣ�ɠɢɞɤɨɫɬɢ�ɩɪɢ�ɩɪɨɦɵɜɤɟ�ɡɚɛɨɹ�ɫ�ɭɱɺɬɨɦ�ɜɪɚɳɟɧɢɹ�ɤɨɪɨɧɤɢ�
� ɬɟɦɩɟɪɚɬɭɪɚ�ɧɚ�ɤɨɧɬɚɤɬɟ�ɚɥɦɚɡɨɜ�ɫ�ɩɨɪɨɞɨɣ�ɢ�ɬɟɦɩɟɪɚɬɭɪɧɨɟ�ɩɨɥɟ�ɜ�ɬɟɥɟ�ɤɨɪɨɧɤɢ�ɫ

ɭɱɺɬɨɦ�ɰɢɪɤɭɥɹɰɢɢ�ɩɪɨɦɵɜɨɱɧɨɣ�ɠɢɞɤɨɫɬɢ�ɧɚ�ɡɚɛɨɟ�ɫɤɜɚɠɢɧɵ�
ȼ�ɩɪɨɰɟɫɫɟ�ɢɫɫɥɟɞɨɜɚɧɢɣ�ɪɚɫɫɦɚɬɪɢɜɚɥɢɫɶ�ɬɨɥɶɤɨ�ɨɞɧɨɫɥɨɣɧɵɟ�ɚɥɦɚɡɧɵɟ�ɤɨɪɨɧɤɢ�ɫ�

ɪɚɞɢɚɥɶɧɨɣ�ɪɚɫɤɥɚɞɤɨɣ��ɤɨɬɨɪɚɹ�ɨɛɳɟɩɪɢɡɧɚɧɨ�ɫɱɢɬɚɟɬɫɹ�ɧɚɢɛɨɥɟɟ�ɷɮɮɟɤɬɢɜɧɨɣ�
ɇɚ� ɩɟɪɜɨɦ� ɷɬɚɩɟ� ɨɩɪɟɞɟɥɹɥɚɫɶ� ɧɚɝɪɭɡɤɚ� ɧɚ� ɨɬɞɟɥɶɧɵɟ� ɚɥɦɚɡɵ� ɫɟɤɬɨɪɨɜ� ɤɨɪɨɧɤɢ��

ɩɪɨɩɨɪɰɢɨɧɚɥɶɧɚɹ�ɫɥɨɸ�ɫɧɢɦɚɟɦɨɣ�ɢɦɢ�ɩɨɪɨɞɵ��Ɍɨɥɳɢɧɚ�ɫɥɨɹ�ɩɨɪɨɞɵ��ɫɧɢɦɚɟɦɚɹ�ɚɥɦɚɡɨɦ��
ɡɚɜɢɫɢɬ�ɨɬ�ɟɝɨ�ɦɟɫɬɨɪɚɫɩɨɥɨɠɟɧɢɹ�ɜ�ɫɟɤɬɨɪɟ��ɤɨɥɢɱɟɫɬɜɚ�ɚɥɦɚɡɨɜ�ɢ�ɜɢɞɚ�ɢɯ�ɪɚɫɤɥɚɞɤɢ�ɜ�ɤɨɪɨɧɤɟ��
ɉɨɷɬɨɦɭ�ɤɨɪɨɧɤɢ�ɫ�ɪɚɞɢɚɥɶɧɨɣ�ɪɚɫɤɥɚɞɤɨɣ�ɛɵɥɢ�ɭɫɥɨɜɧɨ�ɪɚɡɞɟɥɟɧɵ�ɧɚ�ɞɜɚ�ɬɢɩɚ�ɩɨ�ɯɚɪɚɤɬɟɪɭ�
ɪɚɫɩɨɥɨɠɟɧɢɹ� ɚɥɦɚɡɨɜ� ɩɟɪɜɨɝɨ� ɢ� ɩɨɫɥɟɞɧɟɝɨ� ɪɚɞɢɚɥɶɧɵɯ� ɪɹɞɨɜ� ɫɟɤɬɨɪɚ�� ɧɚ� ɪɚɡɧɵɯ� ɥɢɧɢɹɯ�
ɪɟɡɚɧɢɹ��,�ɬɢɩ��ɢ�ɧɚ�ɨɞɧɢɯ�ɥɢɧɢɹɯ�ɪɟɡɚɧɢɹ��,,�ɬɢɩ���ɋɨɨɬɜɟɬɫɬɜɢɟ�ɤɨɪɨɧɤɢ�ɬɨɦɭ�ɢɥɢ�ɢɧɨɦɭ�ɬɢɩɭ�
ɨɩɪɟɞɟɥɹɟɬ�ɯɚɪɚɤɬɟɪ�ɧɚɝɪɭɡɨɤ�ɧɚ�ɤɨɧɤɪɟɬɧɵɟ�ɚɥɦɚɡɵ�ɜ�ɡɚɜɢɫɢɦɨɫɬɢ�ɨɬ�ɤɨɧɫɬɪɭɤɰɢɢ�ɤɨɪɨɧɤɢ��
ɇɚɢɛɨɥɟɟ� ɪɚɜɧɨɦɟɪɧɨ� ɪɚɫɩɪɟɞɟɥɹɟɬɫɹ� ɧɚɝɪɭɡɤɚ� ɧɚ� ɚɥɦɚɡɵ� ɤɨɪɨɧɤɢ� ,� ɬɢɩɚ�� Ɍɨɥɳɢɧɚ� ɫɥɨɹ�
ɩɨɪɨɞɵ��ɤɨɬɨɪɵɣ�ɫɧɢɦɚɸɬ�ɚɥɦɚɡɵ�ɩɟɪɜɨɝɨ�ɢ�ɜɬɨɪɨɝɨ�ɪɚɞɢɚɥɶɧɨɝɨ�ɪɹɞɚ�ɨɞɢɧɚɤɨɜɚɹ��ɧɨ�ɛɨɥɶɲɟ�
ɱɟɦ�ɬɨɥɳɢɧɚ�ɫɥɨɹ��ɫɧɢɦɚɟɦɨɝɨ�ɬɪɟɬɶɢɦ�ɢ�ɩɨɫɥɟɞɭɸɳɢɦɢ�ɪɹɞɚɦɢ�ɧɟ�ɦɟɧɟɟ�ɱɟɦ�ɜ���ɪɚɡɚ��ɩɪɢɱɟɦ��
ɱɟɦ� ɛɨɥɶɲɟ� ɪɹɞɨɜ� ɜ� ɫɟɤɬɨɪɟ�� ɬɟɦ� ɛɨɥɶɲɟ� ɷɬɚ� ɪɚɡɧɢɰɚ�� ɋɥɨɠɧɟɟ� ɪɚɫɩɪɟɞɟɥɹɟɬɫɹ� ɧɚɝɪɭɡɤɚ� ɧɚ�
ɚɥɦɚɡɵ� ɜ� ɤɨɪɨɧɤɚɯ� ,,� ɬɢɩɚ�� ȼ� ɧɢɯ� ɞɜɚ� ɩɟɪɜɵɯ� ɪɚɞɢɚɥɶɧɵɯ� ɪɹɞɚ� ɧɚɝɪɭɠɟɧɵ� ɧɟ� ɨɞɢɧɚɤɨɜɨ��
ɦɚɤɫɢɦɚɥɶɧɚɹ�ɧɚɝɪɭɡɤɚ�ɩɪɢɯɨɞɢɬɫɹ�ɧɚ�ɚɥɦɚɡɵ�ɜɬɨɪɨɝɨ�ɪɚɞɢɚɥɶɧɨɝɨ�ɪɹɞɚ�ɢ�ɩɪɟɜɵɲɚɟɬ�ɧɚɝɪɭɡɤɭ�
ɧɚ� ɚɥɦɚɡɵ� ɬɪɟɬɶɟɝɨ� ɢ� ɩɨɫɥɟɞɭɸɳɢɯ� ɪɚɞɢɚɥɶɧɵɯ� ɪɹɞɨɜ� ɛɨɥɟɟ� ɱɟɦ� ɜ� �� ɪɚɡɚ� �ɩɨ� ɫɪɚɜɧɟɧɢɸ� ɫ�
ɪɚɫɤɥɚɞɤɨɣ�,�ɬɢɩɚ�ɷɬɨɬ�ɩɨɤɚɡɚɬɟɥɶ�ɛɨɥɶɲɟ�ɩɪɢɦɟɪɧɨ�ɧɚ����� >�±�@�

ɑɟɦ�ɛɨɥɶɲɟ�ɪɚɞɢɚɥɶɧɵɯ�ɪɹɞɨɜ�ɜ�ɫɟɤɬɨɪɟ�ɤɨɪɨɧɤɢ��ɬɟɦ�ɦɟɧɶɲɟ�ɛɭɞɭɬ�ɡɚɞɟɣɫɬɜɨɜɚɧɵ�ɜ�
ɪɚɛɨɬɟ� ɚɥɦɚɡɵ� ɩɨɫɥɟɞɧɢɯ� ɪɚɞɢɚɥɶɧɵɯ� ɪɹɞɨɜ� ɫɟɤɬɨɪɚ�� ɇɟɪɚɜɧɨɦɟɪɧɨɫɬɶ� ɪɚɫɩɪɟɞɟɥɟɧɢɹ�
ɧɚɝɪɭɡɤɢ�ɜɟɞɟɬ�ɤ�ɩɪɟɠɞɟɜɪɟɦɟɧɧɨɦɭ�ɢɡɧɨɫɭ�ɱɚɫɬɢ�ɚɥɦɚɡɨɜ��ɪɚɫɩɨɥɨɠɟɧɧɵɯ�ɜ�ɩɟɪɟɞɧɟɣ�ɱɚɫɬɢ�
ɫɟɤɬɨɪɚ��ɱɬɨ� ɫɧɢɠɚɟɬ� ɬɟɯɧɢɤɨ�ɷɤɨɧɨɦɢɱɟɫɤɢɟ�ɩɨɤɚɡɚɬɟɥɢ ɩɪɢɦɟɧɟɧɢɹ�ɤɨɪɨɧɤɢ��Ʉɪɨɦɟ�ɬɨɝɨ��
ɩɪɢ�ɛɨɥɶɲɨɣ�ɞɥɢɧɟ�ɫɟɤɬɨɪɚ�ɩɨɜɵɲɚɟɬɫɹ�ɜɟɪɨɹɬɧɨɫɬɶ�ɧɚɤɨɩɥɟɧɢɹ�ɲɥɚɦɚ�ɩɨɞ�ɟɝɨ�ɫɛɟɝɚɸɳɟɣ�
ɱɚɫɬɶɸ��ɉɨɷɬɨɦɭ�ɫɥɟɞɭɟɬ�ɨɝɪɚɧɢɱɢɜɚɬɶ�ɤɨɥɢɱɟɫɬɜɨ�ɪɚɞɢɚɥɶɧɵɯ�ɪɹɞɨɜ�ɜ�ɤɨɪɨɧɤɟ��ɩɪɢ�ɷɬɨɦ�ɜ�
ɪɚɞɢɚɥɶɧɵɯ� ɪɹɞɚɯ�� ɪɚɫɩɨɥɨɠɟɧɧɵɯ� ɛɥɢɠɟ� ɤ� ɤɨɧɰɭ� ɫɟɤɬɨɪɚ�� ɦɨɠɧɨ� ɢɫɩɨɥɶɡɨɜɚɬɶ� ɚɥɦɚɡɧɨɟ�
ɫɵɪɶɺ��ɢɦɟɸɳɟɟ�ɛɨɥɟɟ�ɧɢɡɤɢɟ�ɩɪɨɱɧɨɫɬɧɵɟ�ɯɚɪɚɤɬɟɪɢɫɬɢɤɢ�

Ɍɚɤɢɦ�ɨɛɪɚɡɨɦ��ɚɥɦɚɡɵ�ɜ�ɫɟɤɬɨɪɟ�ɦɨɝɭɬ�ɨɬɥɢɱɚɬɶɫɹ�ɩɨ�ɤɚɱɟɫɬɜɭ�ɜ�ɡɚɜɢɫɢɦɨɫɬɢ�ɨɬ�ɬɢɩɚ�
ɪɚɫɤɥɚɞɤɢ�ɢ�ɫɜɨɟɝɨ�ɪɚɫɩɨɥɨɠɟɧɢɹ�ɜ� ɫɟɤɬɨɪɟ��ȼ�ɩɟɪɜɨɦ�ɪɚɛɨɱɟɦ�ɪɹɞɭ� ɫɟɤɬɨɪɚ�ɜɫɟɝɞɚ�ɧɭɠɧɨ�
ɢɫɩɨɥɶɡɨɜɚɬɶ� ɛɨɥɟɟ� ɩɪɨɱɧɵɟ� ɚɥɦɚɡɵ�� ɚ� ɞɥɹ� ɩɨɫɥɟɞɭɸɳɢɯ� ɪɹɞɨɜ� ɜɨɡɦɨɠɧɨ� ɢɫɩɨɥɶɡɨɜɚɧɢɟ�
ɚɥɦɚɡɨɜ� ɩɚɪɬɢɣ� ɦɟɧɶɲɟɣ� ɩɪɨɱɧɨɫɬɢ�� ȼ� ɷɬɨɦ� ɫɥɭɱɚɟ� ɨɛɟɫɩɟɱɢɜɚɟɬɫɹ� ɪɚɰɢɨɧɚɥɶɧɨɟ�
ɢɫɩɨɥɶɡɨɜɚɧɢɟ�ɚɥɦɚɡɧɨɝɨ�ɫɵɪɶɹ�ɩɪɢ�ɫɨɯɪɚɧɟɧɢɢ�ɤɚɱɟɫɬɜɚ�ɪɚɛɨɬɵ�ɤɨɪɨɧɤɢ��ȼɟɪɯɧɢɣ�ɩɪɟɞɟɥ�
ɨɫɟɜɨɣ�ɧɚɝɪɭɡɤɢ�ɧɚ�ɤɨɪɨɧɤɭ�ɨɩɪɟɞɟɥɹɟɬɫɹ�ɡɧɚɱɟɧɢɟɦ�ɪɚɡɪɭɲɚɸɳɟɣ�ɧɚɝɪɭɡɤɢ�ɦɟɧɟɟ�ɩɪɨɱɧɵɯ�
ɚɥɦɚɡɨɜ��ɬ�ɟ��ɚɥɦɚɡɨɜ��ɪɚɫɩɨɥɨɠɟɧɧɵɯ�ɜ�ɩɨɫɥɟɞɧɟɦ�ɪɚɞɢɚɥɶɧɨɦ�ɪɹɞɭ�ɫɟɤɬɨɪɚ�

Ɉɞɢɧɚɤɨɜɚɹ�ɠɟ�ɬɨɥɳɢɧɚ�ɫɥɨɹ�ɩɨɪɨɞɵ��ɫɧɢɦɚɟɦɨɝɨ�ɤɚɠɞɵɦ�ɚɥɦɚɡɨɦ��ɧɚɛɥɸɞɚɟɬɫɹ�ɥɢɲɶ�
ɩɪɢ�ɢɫɩɨɥɶɡɨɜɚɧɢɢ�ɤɨɪɨɧɨɤ�,�ɬɢɩɚ�ɫ�ɞɜɭɦɹ�ɪɚɞɢɚɥɶɧɵɦɢ�ɪɹɞɚɦɢ�ɜ�ɫɟɤɬɨɪɟ�>�@�

ȼ�ɬɚɛɥ����ɩɨɤɚɡɚɧɵ�ɜɨɡɦɨɠɧɵɟ�ɜɟɥɢɱɢɧɵ�ɬɨɥɳɢɧɵ�ɫɥɨɹ�ɩɨɪɨɞɵ��ɫɪɟɡɚɟɦɨɝɨ�ɚɥɦɚɡɚɦɢ�
ɩɟɪɜɨɝɨ� ɢ� ɜɬɨɪɨɝɨ� ɪɚɞɢɚɥɶɧɵɯ� ɪɹɞɨɜ� ɫɟɤɬɨɪɚ� ɩɨ� ɫɪɚɜɧɟɧɢɸ� ɫ� ɚɥɦɚɡɚɦɢ� ɬɪɟɬɶɟɝɨ� ɢ�
ɩɨɫɥɟɞɭɸɳɢɯ� ɪɹɞɨɜ� ɞɥɹ� ɢɫɫɥɟɞɭɟɦɵɯ� ɤɨɪɨɧɨɤ� ,� ɬɢɩɚ�� ɩɪɢɧɹɬɵɯ� ɜ� ɤɚɱɟɫɬɜɟ� ɨɫɧɨɜɧɵɯ�
ɩɪɨɬɨɬɢɩɨɜ�ɩɪɢ�ɫɨɡɞɚɧɢɢ�ɧɨɜɵɯ�ɤɨɪɨɧɨɤ�

ɍɱɢɬɵɜɚɹ�ɪɚɡɥɢɱɧɭɸ�ɬɨɥɳɢɧɭ�ɫɧɢɦɚɟɦɨɝɨ�ɫɥɨɹ�ɩɨɪɨɞɵ�ɢ�ɨɤɪɭɠɧɭɸ�ɫɤɨɪɨɫɬɶ�ɞɥɹ�ɤɚɠɞɨɝɨ�



ɊȺɁȾȿɅ����ɉɈɊɈȾɈɊȺɁɊɍɒȺɘɓɂɃ�ɂɇɋɌɊɍɆȿɇɌ�ɂɁ�ɋȼȿɊɏɌȼȿɊȾɕɏ�ɆȺɌȿɊɂȺɅɈȼ
ɂ�ɌȿɏɇɈɅɈȽɂə�ȿȽɈ�ɉɊɂɆȿɇȿɇɂə

��

ɚɥɦɚɡɚ��ɦɨɠɧɨ�ɨɩɪɟɞɟɥɢɬɶ�ɡɚɛɨɣɧɭɸ�ɦɨɳɧɨɫɬɶ�ɧɚ�ɨɬɞɟɥɶɧɨɦ�ɚɥɦɚɡɟ��ɤɨɬɨɪɚɹ�ɛɭɞɟɬ�ɪɚɡɥɢɱɧɚ�ɞɥɹ�
ɚɥɦɚɡɨɜ�ɞɚɠɟ�ɨɞɧɨɝɨ�ɪɚɞɢɚɥɶɧɨɝɨ�ɪɹɞɚ��Ʉɚɤ�ɫɥɟɞɫɬɜɢɟ��ɚɥɦɚɡɵ�ɢ�ɬɨɪɟɰ�ɤɨɪɨɧɤɢ�ɛɭɞɭɬ�ɧɟɪɚɜɧɨɦɟɪɧɨ�
ɧɚɝɪɟɜɚɬɶɫɹ�ɜ�ɩɪɨɰɟɫɫɟ�ɛɭɪɟɧɢɹ��Ʉɪɨɦɟ�ɬɨɝɨ��ɧɚ�ɪɚɫɩɪɟɞɟɥɟɧɢɟ�ɬɟɦɩɟɪɚɬɭɪɵ�ɛɭɞɟɬ�ɫɭɳɟɫɬɜɟɧɧɨ�
ɜɥɢɹɬɶ�ɠɢɞɤɨɫɬɶ��ɰɢɪɤɭɥɢɪɭɸɳɚɹ�ɜ�ɩɪɨɦɵɜɨɱɧɨɣ�ɫɢɫɬɟɦɟ�ɤɨɪɨɧɤɢ�

Ɍɚɛɥɢɰɚ �� Ɍɨɥɳɢɧɚ� ɫɥɨɹ� ɩɨɪɨɞɵ�� ɫɪɟɡɚɟɦɚɹ� ɚɥɦɚɡɚɦɢ� ɨɞɧɨɫɥɨɣɧɵɯ� ɤɨɪɨɧɨɤ�
ɞɢɚɦɟɬɪɨɦ��� ɦɦ�ɫ�����ɚɥɦɚɡɚɦɢ

ɋɯɟɦɚ�ɬɨɪɰɚ�ɤɨɪɨɧɤɢ OD��ɦɦ
Ɍɨɥɳɢɧɚ�ɫɥɨɹ�
ɩɨɪɨɞɵ��ɦɦ K��K�
K� K�

���� ����� ����� ��

���� ����� ������ ���

± ������ ������ �

ɉɪɢɦɟɱɚɧɢɟ� OD ± ɪɚɫɫɬɨɹɧɢɟ�ɦɟɠɞɭ�ɚɥɦɚɡɚɦɢ�ɜ ɫɟɤɬɨɪɟ�ɩɨ�ɥɢɧɢɢ�ɪɟɡɚɧɢɹ��K� ɢ�K� ± ɫɨɨɬɜɟɬɫɬɜɟɧɧɨ��
ɬɨɥɳɢɧɚ�ɫɥɨɹ�ɩɨɪɨɞɵ��ɫɪɟɡɚɟɦɨɝɨ�ɚɥɦɚɡɚɦɢ�ɩɟɪɜɨɝɨ�ɢ�ɜɬɨɪɨɝɨ��ɢ�ɩɨɫɥɟɞɭɸɳɢɯ��ɪɚɛɨɱɟɝɨ�ɪɹɞɚ�
ɩɪɢ�ɭɫɬɚɧɨɜɢɜɲɟɦɫɹ�ɪɟɠɢɦɟ�ɪɚɡɪɭɲɟɧɢɹ�ɩɨɪɨɞɵ��Kɨɛ ± ɭɝɥɭɛɤɚ�ɡɚ�ɨɛɨɪɨɬ�

Ⱦɥɹ�ɞɟɬɚɥɶɧɨɝɨ�ɢɫɫɥɟɞɨɜɚɧɢɹ�ɬɟɦɩɟɪɚɬɭɪɧɵɯ�ɩɪɨɰɟɫɫɨɜ�ɧɚ�ɤɨɧɬɚɤɬɟ�ɚɥɦɚɡɨɜ�ɫ�ɩɨɪɨɞɨɣ�ɧɚ�



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

��

ɡɚɛɨɟ� ɫɤɜɚɠɢɧɵ� ɛɵɥɨ� ɩɪɨɜɟɞɟɧɨ� ɦɨɞɟɥɢɪɨɜɚɧɢɟ� ɬɟɩɥɨɜɵɯ� ɢ� ɝɢɞɪɚɜɥɢɱɟɫɤɢɯ� ɩɪɨɰɟɫɫɨɜ��
ɩɪɨɬɟɤɚɸɳɢɯ�ɩɪɢ�ɛɭɪɟɧɢɢ�ɧɚ�ɡɚɛɨɟ�ɫɤɜɚɠɢɧɵ��Ɋɟɡɭɥɶɬɚɬɵ�ɦɨɞɟɥɢɪɨɜɚɧɢɹ��ɪɢɫ�����ɩɨɤɚɡɚɥɢ��ɱɬɨ�
ɚɥɦɚɡɵ� ɩɟɪɜɵɯ� ɪɚɞɢɚɥɶɧɵɯ� ɪɹɞɨɜ� ɦɧɨɝɨɪɹɞɧɵɯ ɫɟɤɬɨɪɨɜ� ɫɢɥɶɧɟɟ� ɨɦɵɜɚɸɬɫɹ� ɩɪɨɦɵɜɨɱɧɨɣ�
ɠɢɞɤɨɫɬɶɸ��ɤɨɬɨɪɚɹ�ɩɨɫɬɭɩɚɟɬ�ɜ�ɩɪɨɦɵɜɨɱɧɵɣ�ɤɚɧɚɥ��ɢ��ɫɥɟɞɨɜɚɬɟɥɶɧɨ��ɨɯɥɚɠɞɚɸɬɫɹ�ɥɭɱɲɟ��ɱɟɦ�
ɛɨɥɟɟ�ɨɬɞɚɥɟɧɧɵɟ�ɨɬ�ɩɪɨɦɵɜɨɱɧɨɝɨ�ɤɚɧɚɥɚ�ɚɥɦɚɡɵ�ɜɬɨɪɵɯ�ɪɚɞɢɚɥɶɧɵɯ�ɪɹɞɨɜ��ɉɨɷɬɨɦɭ�ɚɥɦɚɡɵ�
ɜɬɨɪɨɝɨ�ɪɚɞɢɚɥɶɧɨɝɨ�ɪɹɞɚ�ɤɚɠɞɨɝɨ�ɫɟɤɬɨɪɚ�ɩɨɞɜɟɪɝɚɸɬɫɹ�ɧɚɢɛɨɥɶɲɟɦɭ�ɧɚɝɪɟɜɭ�ɢ�ɢɡɧɨɫɭ��ɢ�ɩɪɢ�
ɩɪɨɱɢɯ�ɪɚɜɧɵɯ�ɭɫɥɨɜɢɹɯ�ɨɧɢ�ɩɟɪɜɵɦɢ�ɛɭɞɭɬ�ɜɵɯɨɞɢɬɶ�ɢɡ�ɫɬɪɨɹ�

ɚ

ɛ

ɜ

ɝ ɞ
Ɋɢɫ�� ��� ɉɪɢɦɟɪɵ� ɪɟɡɭɥɶɬɚɬɨɜ� ɦɨɞɟɥɢɪɨɜɚɧɢɹ� ɬɟɩɥɨɜɵɯ� ɢ� ɝɢɞɪɚɜɥɢɱɟɫɤɢɯ� ɩɪɨɰɟɫɫɨɜ��
ɩɪɨɬɟɤɚɸɳɢɯ�ɧɚ�ɡɚɛɨɟ�ɫɤɜɚɠɢɧɵ��ɚ�± ɥɢɧɢɢ ɬɨɤɚ�ɩɪɨɦɵɜɨɱɧɨɣ�ɠɢɞɤɨɫɬɢ�ɜ�ɩɪɟɞɟɥɚɯ�ɫɟɤɬɨɪɚ�
ɤɨɪɨɧɤɢ��ɛ�± ɬɟɱɟɧɢɟ�ɠɢɞɤɨɫɬɢ�ɧɚ�ɡɚɛɨɟ��ɜ�± ɝɪɚɮɢɤ�ɢɡɦɟɧɟɧɢɹ�ɬɟɦɩɟɪɚɬɭɪɵ�ɚɥɦɚɡɚ�� ɝ�±
ɬɟɦɩɟɪɚɬɭɪɚ�ɚɥɦɚɡɨɜ�ɤɨɪɨɧɤɢ�ɫ�ɞɜɭɯɪɹɞɧɵɦ�ɫɟɤɬɨɪɨɦ��ɞ�± ɬɟɦɩɟɪɚɬɭɪɚ�ɚɥɦɚɡɨɜ�ɤɨɪɨɧɤɢ�ɫ�
ɱɟɬɵɪɺɯɪɹɞɧɵɦ�ɫɟɤɬɨɪɨɦ



ɊȺɁȾȿɅ����ɉɈɊɈȾɈɊȺɁɊɍɒȺɘɓɂɃ�ɂɇɋɌɊɍɆȿɇɌ�ɂɁ�ɋȼȿɊɏɌȼȿɊȾɕɏ�ɆȺɌȿɊɂȺɅɈȼ
ɂ�ɌȿɏɇɈɅɈȽɂə�ȿȽɈ�ɉɊɂɆȿɇȿɇɂə

��

ɋɥɟɞɨɜɚɬɟɥɶɧɨ�� ɜ ɤɨɪɨɧɤɚɯ� ɫ� ɦɧɨɝɨɪɹɞɧɵɦɢ� ɫɟɤɬɨɪɚɦɢ� ɰɟɥɟɫɨɨɛɪɚɡɧɨ� ɜ� ɤɚɱɟɫɬɜɟ�
ɚɥɦɚɡɨɜ�ɩɟɪɜɵɯ�ɞɜɭɯ�ɪɚɞɢɚɥɶɧɵɯ�ɪɹɞɨɜ�ɫɟɤɬɨɪɚ�ɢɫɩɨɥɶɡɨɜɚɬɶ�ɛɨɥɟɟ�ɩɪɨɱɧɵɟ�ɚɥɦɚɡɵ��ɩɪɢɱɟɦ�
ɧɚɢɛɨɥɟɟ�ɬɟɪɦɨɫɬɨɣɤɢɦɢ�ɞɨɥɠɧɵ�ɛɵɬɶ�ɚɥɦɚɡɵ�ɜɬɨɪɨɝɨ�ɪɹɞɚ�

Ʌɢɲɶ�ɚɥɦɚɡɵ�ɤɨɪɨɧɤɢ�ɫ�ɞɜɭɦɹ�ɪɚɞɢɚɥɶɧɵɦɢ�ɪɹɞɚɦɢ�ɜ�ɫɟɤɬɨɪɟ�ɪɚɜɧɨɦɟɪɧɨ�ɨɦɵɜɚɸɬɫɹ�
ɢ� ɨɯɥɚɠɞɚɸɬɫɹ� ɩɪɨɦɵɜɨɱɧɨɣ� ɠɢɞɤɨɫɬɶɸ�� ɱɬɨ� ɹɜɥɹɟɬɫɹ� ɨɞɧɢɦ� ɢɡ� ɩɪɟɢɦɭɳɟɫɬɜ� ɞɚɧɧɨɣ�
ɤɨɧɫɬɪɭɤɰɢɢ�ɤɨɪɨɧɤɢ�

ɉɪɢ�ɨɞɧɨɣ�ɢ�ɬɨɣ�ɠɟ�ɭɝɥɭɛɤɟ�ɡɚ�ɨɛɨɪɨɬ�ɬɟɦɩɟɪɚɬɭɪɚ�ɧɚɝɪɟɜɚ�ɚɥɦɚɡɨɜ�ɤɨɪɨɧɤɢ�ɫ�ɞɜɭɦɹ�
ɪɚɞɢɚɥɶɧɵɦɢ�ɪɹɞɚɦɢ�ɜ�ɫɟɤɬɨɪɟ�ɜ����±��ɪɚɡɚ�ɦɟɧɶɲɟ�ɱɟɦ�ɭ�ɤɨɪɨɧɤɢ�ɫ�ɱɟɬɵɪɶɦɹ�ɪɚɞɢɚɥɶɧɵɦɢ�
ɪɹɞɚɦɢ� �ɬɚɛɥ�� ���� ɨɞɧɚɤɨ� ɷɬɚ� ɪɚɡɧɢɰɚ�ɪɟɡɤɨ� ɭɦɟɧɶɲɚɟɬɫɹ� ɫ� ɭɜɟɥɢɱɟɧɢɟɦ�ɱɚɫɬɨɬɵ�ɜɪɚɳɟɧɢɹ��
ɩɪɚɤɬɢɱɟɫɤɢ�ɢɫɱɟɡɚɹ�ɩɪɢ�ɱɚɫɬɨɬɚɯ�ɫɜɵɲɟ���� ɦɢɧ� ���

ɋ� ɭɱɺɬɨɦ� ɪɟɡɭɥɶɬɚɬɨɜ� ɦɨɞɟɥɢɪɨɜɚɧɢɹ� ɞɥɹ� ɞɚɥɶɧɟɣɲɟɣ� ɤɨɧɫɬɪɭɤɬɨɪɫɤɨɣ� ɩɪɨɪɚɛɨɬɤɢ�
ɛɵɥɢ�ɜɵɛɪɚɧɵ�ɤɨɪɨɧɤɢ�ɫ�ɞɜɭɦɹ�ɢ�ɱɟɬɵɪɶɦɹ�ɪɹɞɚɦɢ�ɚɥɦɚɡɨɜ�ɜ�ɫɟɤɬɨɪɟ�

Ɍɚɛɥɢɰɚ���Ɇɚɤɫɢɦɚɥɶɧɚɹ� ɬɟɦɩɟɪɚɬɭɪɚ� � ɋ�� ɧɚɝɪɟɜɚ� ɚɥɦɚɡɨɜ� ɫɟɤɬɨɪɚ� ɞɥɹ� ɪɚɡɥɢɱɧɵɯ�
ɤɨɧɫɬɪɭɤɰɢɣ�ɤɨɪɨɧɤɢ�ɢ�ɱɚɫɬɨɬ�ɜɪɚɳɟɧɢɹ��ɩɪɢ�ɨɫɟɜɨɣ�ɧɚɝɪɭɡɤɟ��� ɤɇ��ɩɨɞɚɱɟ�
ɩɪɨɦɵɜɨɱɧɨɣ�ɠɢɞɤɨɫɬɢ��� ɞɦ��ɦɢɧ�
Ʉɨɥɢɱɟɫɬɜɨ�ɪɚɞɢɚɥɶɧɵɯ�

ɪɹɞɨɜ�ɜ�ɫɟɤɬɨɪɟ
Ɍɟɦɩɟɪɚɬɭɪɚ�ɧɚɝɪɟɜɚ��qɋ
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ɉɪɢɦɟɱɚɧɢɟ��
�± ɩɪɢ�ɱɚɫɬɨɬɟ�ɜɪɚɳɟɧɢɹ�����ɦɢɧ����

�± ɩɪɢ�ɱɚɫɬɨɬɟ�ɜɪɚɳɟɧɢɹ�����ɦɢɧ���



�± ɩɪɢ�ɱɚɫɬɨɬɟ�ɜɪɚɳɟɧɢɹ�����ɦɢɧ��

ɇɚ� ɩɟɪɜɨɦ� ɷɬɚɩɟ�� ɭɱɢɬɵɜɚɹ� ɢɦɟɸɳɢɟɫɹ� ɜ� ɂɋɆ� ɬɟɯɧɨɥɨɝɢɱɟɫɤɢɟ� ɜɨɡɦɨɠɧɨɫɬɢ�
ɩɪɨɢɡɜɨɞɫɬɜɚ� ɚɥɦɚɡɧɵɯ� ɤɨɪɨɧɨɤ�� ɪɚɡɪɚɛɨɬɚɧɚ� ɤɨɧɫɬɪɭɤɰɢɹ� ɨɞɧɨɫɥɨɣɧɨɣ� ɤɨɪɨɧɤɢ� ȻɋɈ���
ɞɢɚɦɟɬɪɨɦ��� ɦɦ��ɨɫɧɚɳɟɧɧɨɣ�ɬɟɪɦɨɫɬɨɣɤɢɦɢ�ɦɨɧɨɤɪɢɫɬɚɥɥɢɱɟɫɤɢɦɢ�ɚɥɦɚɡɚɦɢ�ɫ�ɪɚɡɦɟɪɨɦ�
ɡɟɪɧɚ��������� ɦɦ��ɪɢɫ�����

Ɋɚɛɨɱɚɹ� ɱɚɫɬɶ� ɤɨɪɨɧɤɢ� ɫɨɫɬɨɢɬ� ɢɡ� ɞɜɟɧɚɞɰɚɬɢ� ɫɟɤɬɨɪɨɜ�� ɪɚɡɞɟɥɟɧɵ� ɩɪɹɦɵɦɢ�
ɩɪɨɦɵɜɨɱɧɵɦɢ�ɨɤɧɚɦɢ�ɞɥɢɧɨɣ�� ɦɦ��ɫ�ɱɟɬɵɪɶɦɹ�ɪɚɞɢɚɥɶɧɵɦɢ�ɪɹɞɚɦɢ�ɚɥɦɚɡɨɜ��Ɉɫɨɛɟɧɧɨɫɬɶɸ�
ɤɨɧɫɬɪɭɤɰɢɢ� ɞɚɧɧɨɣ� ɤɨɪɨɧɤɢ� ɹɜɥɹɟɬɫɹ� ɨɫɧɚɳɟɧɢɟ� ɪɚɞɢɚɥɶɧɵɯ� ɪɹɞɨɜ� ɟɟ� ɪɚɛɨɱɟɝɨ� ɬɨɪɰɚ�
ɚɥɦɚɡɧɵɦɢ� ɡɟɪɧɚɦɢ� ɪɚɡɥɢɱɧɨɣ� ɩɪɨɱɧɨɫɬɢ�� ɬ� ɟ�� ɩɪɨɱɧɨɫɬɶ� ɚɥɦɚɡɧɵɯ� ɡɺɪɟɧ� ɩɨɧɢɠɚɟɬɫɹ� ɨɬ�
ɩɟɪɜɨɝɨ�ɪɹɞɚ�ɤ�ɩɨɫɥɟɞɧɟɦɭ�ɪɹɞɭ�ɫɟɤɬɨɪɚ�

Ⱦɥɹ�ɤɨɪɨɧɤɢ�ɦɟɬɨɞɨɦ�ɤɨɧɟɱɧɵɯ�ɷɥɟɦɟɧɬɨɜ�ɞɨɩɨɥɧɢɬɟɥɶɧɨ�ɨɩɪɟɞɟɥɹɥɢɫɶ�ɦɟɯɚɧɢɱɟɫɤɢɟ�
ɧɚɩɪɹɠɟɧɢɹ�ɜ�ɚɥɦɚɡɚɯ��ɦɚɬɪɢɰɟ�ɢ�ɤɨɪɩɭɫɟ�ɫ�ɭɱɺɬɨɦ�ɞɟɣɫɬɜɭɸɳɟɣ�ɨɫɟɜɨɣ�ɧɚɝɪɭɡɤɢ�ɢ�ɤɪɭɬɹɳɟɝɨ�
ɦɨɦɟɧɬɚ��ɪɢɫ������ɱɬɨ�ɩɨɡɜɨɥɢɥɨ�ɨɰɟɧɢɬɶ�ɟɺ�ɩɪɨɱɧɨɫɬɶ�ɩɪɢ�ɪɚɡɥɢɱɧɵɯ�ɪɟɠɢɦɚɯ�ɛɭɪɟɧɢɹ�

Ɋɢɫ�����Ɉɩɵɬɧɵɣ�ɨɛɪɚɡɟɰ�ɤɨɪɨɧɤɢ�ȻɋɈ��



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

��

Ɉɩɵɬɧɵɟ� ɨɛɪɚɡɰɵ� ɪɚɡɪɚɛɨɬɚɧɧɨɣ� ɤɨɪɨɧɤɢ� ȻɋɈ��� ɞɢɚɦɟɬɪɨɦ� �� ɦɦ� ɢɫɩɵɬɵɜɚɥɢɫɶ� ɧɚ�
ɨɛɴɟɤɬɚɯ� ȽȽɉ� ©Ⱦɨɧɟɰɤɝɟɨɥɨɝɢɹª�� ɂɫɩɵɬɚɧɢɹ� ɩɪɨɜɨɞɢɥɢɫɶ� ɩɪɢ� ɛɭɪɟɧɢɢ� ɫɤɜɚɠɢɧ� ɭɫɬɚɧɨɜɤɨɣ�
ɍɄȻ��ɋ�ɜ�ɩɨɪɨɞɚɯ�9,,�,;�ɤɚɬɟɝɨɪɢɢ�ɩɨ�ɛɭɪɢɦɨɫɬɢ�ɫ�ɢɫɩɨɥɶɡɨɜɚɧɢɟɦ�ɨɞɢɧɚɪɧɨɝɨ�ɤɨɥɨɧɤɨɜɨɝɨ�
ɫɧɚɪɹɞɚ��Ɋɟɡɭɥɶɬɚɬɵ�ɫɪɚɜɧɢɬɟɥɶɧɵɯ�ɢɫɩɵɬɚɧɢɣ�ɤɨɪɨɧɨɤ�ȻɋɈ���ɢ���Ⱥ��ɩɪɢɜɟɞɟɧɵ�ɜ�ɬɚɛɥ����

Ɍɚɛɥɢɰɚ����Ɋɟɡɭɥɶɬɚɬɵ�ɢɫɩɵɬɚɧɢɣ�ɤɨɪɨɧɨɤ�ɬɢɩɚ�ȻɋɈ���ɢ���Ⱥ�
Ɍɢɩ

ɤɨɪɨɧɤɢ
Ʉɨɥɢɱɟɫɬɜɨ��

ɲɬ�
ɋɪɟɞɧɢɟ�ɩɨɤɚɡɚɬɟɥɢ�ɛɭɪɟɧɢɹ

Ɇɟɯɚɧɢɱɟɫɤɚɹ�ɫɤɨɪɨɫɬɶ��ɦ�ɱ ɉɪɨɯɨɞɤɚ�ɧɚ�ɤɨɪɨɧɤɭ��ɦ
ȻɋɈ�� � ��� ����
��Ⱥ� � ��� ���

Ɋɢɫ�����ɉɪɢɦɟɪ�ɨɩɪɟɞɟɥɟɧɢɹ�ɦɟɯɚɧɢɱɟɫɤɢɯ�ɧɚɩɪɹɠɟɧɢɣ�ɜ�ɚɥɦɚɡɚɯ��ɦɚɬɪɢɰɟ�ɢ�ɤɨɪɩɭɫɟ�ɤɨɪɨɧɤɢ�ɫ�
ɭɱɺɬɨɦ�ɞɟɣɫɬɜɭɸɳɟɣ�ɨɫɟɜɨɣ�ɧɚɝɪɭɡɤɢ�ɢ�ɤɪɭɬɹɳɟɝɨ�ɦɨɦɟɧɬɚ

Ɋɟɡɭɥɶɬɚɬɵ�ɢɫɩɵɬɚɧɢɣ�ɩɨɤɚɡɚɥɢ��ɱɬɨ�ɩɨ�ɫɪɚɜɧɟɧɢɸ�ɫ�ɫɟɪɢɣɧɨ�ɜɵɩɭɫɤɚɟɦɨɣ�ɤɨɪɨɧɤɨɣ�
��Ⱥ�� ɤɨɪɨɧɤɚ� ȻɋɈ��� ɨɛɟɫɩɟɱɢɥɚ� ɩɨɜɵɲɟɧɢɟ� ɦɟɯɚɧɢɱɟɫɤɨɣ� ɫɤɨɪɨɫɬɢ� ɛɭɪɟɧɢɹ� ɜ� ����� ɪɚɡɚ��
ɉɪɨɯɨɞɤɚ�ɧɚ�ɤɨɪɨɧɤɭ�ɬɚɤɠɟ�ɭɜɟɥɢɱɢɥɚɫɶ�ɜ������ɪɚɡɚ�

ɉɨɥɭɱɟɧɧɵɟ� ɪɟɡɭɥɶɬɚɬɵ� ɬɚɤɠɟ� ɩɪɟɞɜɚɪɢɬɟɥɶɧɨ� ɩɨɞɬɜɟɪɞɢɥɢ� ɜɨɡɦɨɠɧɨɫɬɶ�
ɢɫɩɨɥɶɡɨɜɚɧɢɹ� ɪɚɡɥɢɱɧɨɝɨ� ɩɨ� ɩɪɨɱɧɨɫɬɢ� ɚɥɦɚɡɧɨɝɨ� ɫɵɪɶɹ� ɜ� ɫɟɤɬɨɪɟ�� ɱɬɨ� ɩɨɡɜɨɥɹɟɬ
ɨɩɬɢɦɢɡɢɪɨɜɚɬɶ�ɪɚɫɯɨɞ�ɦɨɧɨɤɪɢɫɬɚɥɥɨɜ�ɪɚɡɧɵɯ�ɝɪɭɩɩ�ɩɪɨɱɧɨɫɬɢ�ɩɪɢ�ɢɡɝɨɬɨɜɥɟɧɢɢ�ɤɨɪɨɧɤɢ�>�@�

ɉɪɢɜɟɞɟɧɿ� ɪɟɡɭɥɶɬɚɬɢ� ɪɨɡɪɨɛɤɢ� ɨɞɧɨɲɚɪɨɜɢɯ� ɚɥɦɚɡɧɢɯ� ɤɨɪɨɧɨɤ� ɡ� ɦɨɧɨɤɪɢɫɬɚɥɚɦɢ�
ɡɟɪɧɢɫɬɿɫɬɸ� ���������� ɦɤɦ ɡ� ɩɿɞɜɢɳɟɧɨɸ� ɬɟɪɦɨɫɬɿɣɤɿɫɬɸ�� ɹɤɿ� ɛɭɥɢ� ɫɢɧɬɟɡɨɜɚɧɿ� ɜ� ȱɇɆ�
ɿɦ� ȼ�Ɇ� Ȼɚɤɭɥɹ� ɇȺɇ� ɍɤɪɚʀɧɢ�� ɋɬɜɨɪɟɧɧɹ� ɤɨɪɨɧɨɤ� ɛɚɡɭɽɬɶɫɹ� ɧɚ� ɪɟɡɭɥɶɬɚɬɚɯ� ɦɨɞɟɥɸɜɚɧɧɹ�
ɬɟɩɥɨɜɢɯ� ɿ� ɝɿɞɪɚɜɥɿɱɧɢɯ� ɩɪɨɰɟɫɿɜ�� ɚ� ɬɚɤɨɠ� ɦɟɯɚɧɿɱɧɨɝɨ� ɧɚɜɚɧɬɚɠɟɧɧɹ�� ɉɪɢ� ɦɨɞɟɥɸɜɚɧɧɿ�
ɜɪɚɯɨɜɭɜɚɥɢɫɹ�ɨɫɨɛɥɢɜɨɫɬɿ�ɪɨɛɨɬɢ�ɨɤɪɟɦɢɯ�ɚɥɦɚɡɿɜ��ɚ�ɬɚɤɨɠ�ɜɩɥɢɜ�ɧɚ�ɬɟɦɩɟɪɚɬɭɪɧɢɣ�ɪɟɠɢɦ�
ɱɚɫɬɨɬɢ ɨɛɟɪɬɚɧɧɹ� ɛɭɪɨɜɨɝɨ� ɫɧɚɪɹɞɚ�� ɿɧɬɟɧɫɢɜɧɨɫɬɿ� ɩɨɞɚɱɿ� ɩɪɨɦɢɜɚɥɶɧɨʀ� ɪɿɞɢɧɢ� ɿ�
ɤɨɧɫɬɪɭɤɬɢɜɧɢɯ�ɨɫɨɛɥɢɜɨɫɬɟɣ�ɤɨɪɨɧɤɢ��Ⱦɚɧɿ�ɦɨɞɟɥɸɜɚɧɧɹ�ɩɨɤɥɚɞɟɧɿ�ɜ�ɨɫɧɨɜɭ�ɪɨɡɪɨɛɤɢ�ɧɨɜɢɯ�
ɤɨɪɨɧɨɤ�ȻɋɈ����ɹɤɿ�ɩɪɨɣɲɥɢ�ɩɨɩɟɪɟɞɧɿ�ɿɫɩɢɬɢ�ɜ�ɜɢɪɨɛɧɢɱɢɯ�ɭɦɨɜɚɯ�

Ʉɥɸɱɨɜɿ� ɫɥɨɜɚ�� ɨɞɧɨɲɚɪɨɜɚ� ɚɥɦɚɡɧɚ� ɤɨɪɨɧɤɚ�� ɫɢɧɬɟɬɢɱɧɿ� ɚɥɦɚɡɧɿ� ɦɨɧɨɤɪɢɫɬɚɥɢ��
ɦɨɞɟɥɸɜɚɧɧɹ�ɪɨɛɨɬɢ�ɚɥɦɚɡɧɨʀ�ɤɨɪɨɧɤɢ��ɬɟɦɩɟɪɚɬɭɪɧɢɣ�ɪɟɠɢɦ�ɚɥɦɚɡɧɨʀ�ɤɨɪɨɧɤɢ�

7KH UHVXOWV�RI�GHYHORSPHQW�VLQJOH�OD\HU�GLDPRQG�FRUH�ELWV�HTXLSSHG�ZLWK�VLQJOH�FU\VWDOV�JULW�
����������PLFURQV�ZLWK�KLJK�WKHUPDO�VWDELOLW\�V\QWKHVL]HG�LQ�,60�E\�91�%DNXO�1$6�8NUDLQH��%LW�
GHVLJQ�LV�EDVHG�RQ�WKH�UHVXOWV�RI�PRGHOLQJ�RI�WKHUPDO�DQG�K\GUDXOLF�SURFHVVHV��DV�ZHOO�DV�PHFKDQLFDO�



ɊȺɁȾȿɅ����ɉɈɊɈȾɈɊȺɁɊɍɒȺɘɓɂɃ�ɂɇɋɌɊɍɆȿɇɌ�ɂɁ�ɋȼȿɊɏɌȼȿɊȾɕɏ�ɆȺɌȿɊɂȺɅɈȼ
ɂ�ɌȿɏɇɈɅɈȽɂə�ȿȽɈ�ɉɊɂɆȿɇȿɇɂə

��

ORDGLQJ��6LPXODWLRQ�UHIOHFWV�WKH�VSHFLILFLW\�RI�LQGLYLGXDO�GLDPRQG�FU\VWDOV��DV�ZHOO�DV�WKH�LQIOXHQFH�RQ�
WKH�WHPSHUDWXUH�RI�GULOO�UDWH��GULOOLQJ�IOXLG�IORZ�UDWH�DQG�WKH�GHVLJQ�IHDWXUHV�RI�WKH�ELW��6LPXODWLRQ�GDWD�
DV� WKH�EDVLV� IRU� WKH�GHYHORSPHQW�RI�QHZ�FURZQV�%62����SDVVHG�SUHOLPLQDU\� WHVWV� LQ�D�SURGXFWLRQ�
HQYLURQPHQW�

.H\ ZRUGV��VLQJOH�OD\HU�GLDPRQG�FRUH�ELW��V\QWKHWLF�GLDPRQG�VLQJOH�FU\VWDOV�RI�GLDPRQG�FRUH�
ELW�PRGHOLQJ��WHPSHUDWXUH�FRQWURO�RI�WKH�GLDPRQG�FRUH�ELW�

Ʌɢɬɟɪɚɬɭɪɚ
�� Ɉ ɩɪɨɰɟɫɫɟ� ɜɡɚɢɦɨɞɟɣɫɬɜɢɹ� ɚɥɦɚɡɨɜ� ɫ� ɡɚɛɨɟɦ� ɫɤɜɚɠɢɧɵ� ɩɪɢ� ɪɚɛɨɬɟ� ɨɞɧɨɫɥɨɣɧɵɯ�

ɤɨɪɨɧɨɤ� �� Ⱥ� Ⱥ� Ʉɚɪɚɤɨɡɨɜ�� Ɇ� ɋ� ɉɨɩɨɜɚ�� Ɋ� Ʉ� Ȼɨɝɞɚɧɨɜ�� Ⱥ� ɉ� Ɂɚɤɨɪɚ� ���
ɉɨɪɨɞɨɪɚɡɪɭɲɚɸɳɢɣ�ɢ�ɦɟɬɚɥɥɨɨɛɪɚɛɚɬɵɜɚɸɳɢɣ�ɢɧɫɬɪɭɦɟɧɬ� ± ɬɟɯɧɢɤɚ� ɢ� ɬɟɯɧɨɥɨɝɢɹ�
ɟɝɨ�ɢɡɝɨɬɨɜɥɟɧɢɹ�ɢ�ɩɪɢɦɟɧɟɧɢɹ��ɋɛ��ɧɚɭɱ��ɬɪ�� ± ȼɵɩ������± Ʉ���ɂɋɆ�ɢɦ��ȼ��ɇ��Ȼɚɤɭɥɹ��
ɇȺɇ�ɍɤɪɚɢɧɵ��������± ɋ����±���

�� Ɉɩɪɟɞɟɥɟɧɢɟ� ɦɚɤɫɢɦɚɥɶɧɨɣ� ɭɝɥɭɛɤɢ� ɚɥɦɚɡɧɵɯ� ɪɟɡɰɨɜ� ɨɞɧɨɫɥɨɣɧɵɯ� ɤɨɪɨɧɨɤ� ɫ� ɪɚɞɢɚɥɶɧɨɣ�
ɪɚɫɤɥɚɞɤɨɣ���Ⱥ� Ⱥ� Ʉɚɪɚɤɨɡɨɜ��Ɇ� ɋ� ɉɨɩɨɜɚ��&� ɇ� ɉɚɪɮɟɧɸɤ��Ɋ� Ʉ� Ȼɨɝɞɚɧɨɜ��Ⱥ� ɉ� Ɂɚɤɨɪɚ����
ɉɨɪɨɞɨɪɚɡɪɭɲɚɸɳɢɣ� ɢ� ɦɟɬɚɥɥɨɨɛɪɚɛɚɬɵɜɚɸɳɢɣ� ɢɧɫɬɪɭɦɟɧɬ� ± ɬɟɯɧɢɤɚ� ɢ� ɬɟɯɧɨɥɨɝɢɹ� ɟɝɨ�
ɢɡɝɨɬɨɜɥɟɧɢɹ�ɢ�ɩɪɢɦɟɧɟɧɢɹ� ��ɋɛ��ɧɚɭɱ��ɬɪ��± ȼɵɩ����� ± Ʉɢɟɜ��ɂɋɆ�ɢɦ��ȼ� ɇ� Ȼɚɤɭɥɹ��ɇȺɇ�
ɍɤɪɚɢɧɵ��������± ɋ� ���±����

�� Ɇɨɞɟɥɢɪɨɜɚɧɢɟ�ɪɚɛɨɬɵ� ɚɥɦɚɡɧɵɯ�ɪɟɡɰɨɜ� ɨɞɧɨɫɥɨɣɧɵɯ�ɤɨɪɨɧɨɤ�ɧɚ� ɡɚɛɨɟ�ɢ� ɨɰɟɧɤɚ� ɜɥɢɹɧɢɹ�
ɫɯɟɦɵ�ɪɚɫɤɥɚɞɤɢ�ɚɥɦɚɡɨɜ�ɧɚ�ɦɟɯɚɧɢɱɟɫɤɭɸ�ɫɤɨɪɨɫɬɶ�ɛɭɪɟɧɢɹ���Ⱥ�Ⱥ� Ʉɚɪɚɤɨɡɨɜ��Ɇ�ɋ� ɉɨɩɨɜɚ��
&�ɇ�� ɉɚɪɮɟɧɸɤ�� Ɋ�Ʉ� Ȼɨɝɞɚɧɨɜ�� Ⱥ�ɉ� Ɂɚɤɨɪɚ� ��� ɇɚɭɤɨɜɿ� ɩɪɚɰɿ� ȾɨɧɇɌɍ�� ɫɟɪɿɹ� ©Ƚɿɪɧɢɱɨ�
ɝɟɨɥɨɝɿɱɧɚª��ȼɢɩɭɫɤ�����������± Ⱦɨɧɟɰɶɤ��ȾɨɧɇɌɍ��������± ɋ� ���±����

ɉɨɫɬɭɩɢɥɚ���������

ɍȾɄ�����������������������

Ⱥ� Ɇ��ɂɫɨɧɤɢɧ��Ɍ� Ɇ��Ⱦɭɞɚ� Ƚ� Ⱦ��ɂɥɶɧɢɰɤɚɹ� ɤɚɧɞɢɞɚɬɢ ɬɟɯɧɢɱɟɫɤɢɯ ɧɚɭɤ

ɂɧɫɬɢɬɭɬ�ɫɜɟɪɯɬɜɟɪɞɵɯ�ɦɚɬɟɪɢɚɥɨɜ�ɢɦ� ȼ� ɇ��Ȼɚɤɭɥɹ�ɇȺɇ�ɍɤɪɚɢɧɵ��ɝ��Ʉɢɟɜ
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ɋȼəɁɄȺª ɇȺ�ɂɁɇɈɋɈɋɌɈɃɄɈɋɌɖ�ɆȺɌȿɊɂȺɅȺ�ɆȺɌɊɂɐɕ�

ȺɅɆȺɁɇɕɏ�ȻɍɊɈȼɕɏ�ɄɈɊɈɇɈɄ

ɉɨɤɚɡɚɧɨ� ɜɥɢɹɧɢɟ� ɩɟɪɟɯɨɞɧɨɣ� ɡɨɧɵ� ©ɚɥɦɚɡ±ɩɨɤɪɵɬɢɟ±ɦɚɬɟɪɢɚɥ� ɦɚɬɪɢɰɵª��
ɫɮɨɪɦɢɪɨɜɚɧɧɨɣ� ɨɞɧɨ� ɢ� ɞɜɭɯɫɥɨɣɧɵɦ� ɦɟɬɚɥɥɢɱɟɫɤɢɦ� ɬɭɝɨɩɥɚɜɤɢɦ� ɩɨɤɪɵɬɢɟɦ�
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Ʉɥɸɱɟɜɵɟ� ɫɥɨɜɚ�� ɦɟɬɚɥɥɢɡɚɰɢɹ�� ɬɭɝɨɩɥɚɜɤɨɟ� ɩɨɤɪɵɬɢɟ�� ɫɢɧɬɟɬɢɱɟɫɤɢɟ� ɚɥɦɚɡɵ��
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