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

��

�� ɉɪɟɞɜɚɪɢɬɟɥɶɧɵɣ�ɩɚɬɟɧɬ�Ɋɟɫɩɭɛɥɢɤɢ�Ʉɚɡɚɯɫɬɚɧ�ʋ�������ɤɥ��ȿ���������Ⱥɥɦɚɡɧɚɹ�ɛɭɪɨɜɚɹ�
ɤɨɪɨɧɤɚ ��ɋ� Ʉ� Ʉɭɞɚɣɤɭɥɨɜ��Ȼ� ȼ� Ɏɟɞɨɪɨɜ�Ⱥ� Ʉ� Ʉɚɫɟɧɨɜ��± Ɉɩɭɛɥ��������������Ȼɸɥ��ʋ���

�� ɉɪɟɞɜɚɪɢɬɟɥɶɧɵɣ�ɩɚɬɟɧɬ�Ɋɟɫɩɭɛɥɢɤɢ�Ʉɚɡɚɯɫɬɚɧ�ʋ�������ɤɥ��ȿ���������Ⱥɥɦɚɡɧɚɹ�ɛɭɪɨɜɚɹ�
ɤɨɪɨɧɤɚ���ɋ� Ʉ� Ʉɭɞɚɣɤɭɥɨɜ��Ȼ� ȼ� Ɏɟɞɨɪɨɜ��Ⱥ� Ʉ� Ʉɚɫɟɧɨɜ��± Ɉɩɭɛɥ��������������Ȼɸɥ��ʋ����

�� ɉɪɟɞɜɚɪɢɬɟɥɶɧɵɣ� ɩɚɬɟɧɬ� Ɋɟɫɩɭɛɥɢɤɢ� Ʉɚɡɚɯɫɬɚɧ� ʋ� ����� ɤɥ�� ȿ��ȼ� ������� Ⱥɥɦɚɡɧɚɹ�
ɛɭɪɨɜɚɹ�ɤɨɪɨɧɤɚ���Ȼ� ȼ� Ɏɟɞɨɪɨɜ��Ɇ��Ɍ� Ⱥɭɛɚɤɢɪɨɜ��± Ɉɩɭɛɥ������������Ȼɸɥ��ʋ���

�� ɉɪɟɞɜɚɪɢɬɟɥɶɧɵɣ�ɩɚɬɟɧɬ�Ɋɟɫɩɭɛɥɢɤɢ�Ʉɚɡɚɯɫɬɚɧ�ʋ�������ɤɥ��ȿ�������� Ⱥɥɦɚɡɧɚɹ�ɛɭɪɨɜɚɹ�
ɤɨɪɨɧɤɚ ��ɋ� Ʉ� Ʉɭɞɚɣɤɭɥɨɜ��Ȼ� ȼ� Ɏɟɞɨɪɨɜ��Ⱥ� Ʉ� Ʉɚɫɟɧɨɜ��± Ɉɩɭɛɥ��������������Ȼɸɥ��ʋ���

�� ɂɧɧɨɜɚɰɢɨɧɧɵɣ� ɩɚɬɟɧɬ� Ɋɟɫɩɭɛɥɢɤɢ� Ʉɚɡɚɯɫɬɚɧ�ʋ� ������ ɤɥ�� ȿ��������� Ⱥɥɦɚɡɧɚɹ� ɛɭɪɨɜɚɹ�
ɤɨɪɨɧɤɚ ��ɋ� Ʉ� Ʉɭɞɚɣɤɭɥɨɜ��Ȼ� ȼ� Ɏɟɞɨɪɨɜ��ɂ�Ɇ� Ȼɟɪɞɵɛɚɟɜ��± Ɉɩɭɛɥ� ������������Ȼɸɥ��ʋ���

�� Ɋɚɤɢɲɟɜ�Ȼ� Ɋ���Ɉɧɢɳɢɧ�ȼ� ɉ���Ɋɚɬɨɜ�Ȼ� Ɍ��Ɉ�ɜɨɡɦɨɠɧɨɫɬɹɯ�ɩɨɜɵɲɟɧɢɹ�ɩɪɨɞɭɤɬɢɜɧɨɫɬɢ�
ɧɟɮɬɹɧɵɯ�ɫɤɜɚɠɢɧ����ɉɨɪɨɞɨɪɚɡɪɭɲɚɸɳɢɣ�ɢ�ɦɟɬɚɥɥɨɨɛɪɚɛɚɬɵɜɚɸɳɢɣ�ɢɧɫɬɪɭɦɟɧɬ� ±
ɬɟɯɧɢɤɚ� ɢ� ɬɟɯɧɨɥɨɝɢɹ� ɢɡɝɨɬɨɜɥɟɧɢɹ� ɢ� ɩɪɢɦɟɧɟɧɢɹ�� ɋɛ�� ɧɚɭɱ�� ɬɪ�� ± Ʉ��� ɂɋɆ�
ɢɦ� ȼ� ɇ� Ȼɚɤɭɥɹ�ɇȺɇ�ɍɤɪɚɢɧɵ� ������± ȼɵɩ������± &����±���

ɉɨɫɬɭɩɢɥɚ���������

ɍȾɄ��������������

Ⱥ� ɉ� Ɂɚɤɨɪɚ�� Ɋ� Ʉ� Ȼɨɝɞɚɧɨɜ���Ⱥ� Ⱥ� Ʉɚɪɚɤɨɡɨɜ�� Ƚ� Ⱦ� ɂɥɶɧɢɰɤɚɹ���ɤɚɧɞɢɞɚɬɵ�
ɬɟɯɧɢɱɟɫɤɢɯ�ɧɚɭɤ��Ɇ� ɋ� ɉɨɩɨɜɚ���ɋ� Ⱥ� ɂɜɚɯɧɟɧɤɨ�� ɱɥ��ɤɨɪɪ��ɇȺɇ�ɍɤɪɚɢɧɵ�

Ɉ� Ⱥ� Ɂɚɧɟɜɫɤɢɣ���ɤɚɧɞ��ɯɢɦ��ɧɚɭɤ�Ɇ� ȼ� ɋɭɩɪɭɧ�ɘ� ɉ� ɍɳɚɩɨɜɫɤɢɣ� ȿ� Ɇ� ɋɭɩɪɭɧ�

�ɂɧɫɬɢɬɭɬ�ɫɜɟɪɯɬɜɟɪɞɵɯ�ɦɚɬɟɪɢɚɥɨɜ�ɢɦ� ȼ� ɇ� Ȼɚɤɭɥɹ�ɇȺɇ�ɍɤɪɚɢɧɵ��ɝ��Ʉɢɟɜ�
�Ⱦɨɧɟɰɤɢɣ�ɧɚɰɢɨɧɚɥɶɧɵɣ�ɬɟɯɧɢɱɟɫɤɢɣ�ɭɧɢɜɟɪɫɢɬɟɬ��ɍɤɪɚɢɧɚ

ɂɋɋɅȿȾɈȼȺɇɂȿ�ɂ�ɊȺɁɊȺȻɈɌɄȺ�ȻɍɊɈȼɈɃ�ɄɈɊɈɇɄɂ�ɋ�ɄɊɍɉɇɕɆɂ
ɋɂɇɌȿɌɂɑȿɋɄɂɆɂ�ɆɈɇɈɄɊɂɋɌȺɅɅɂɑȿɋɄɂɆɂ�ȺɅɆȺɁȺɆɂ

ɉɨɤɚɡɚɧɨ�� ɱɬɨ� ɪɚɡɪɚɛɨɬɚɧɧɵɟ� ɜ� ɂɋɆ� ɢɦ� ȼ� ɇ� Ȼɚɤɭɥɹ� ɇȺɇ� ɍɤɪɚɢɧɵ�
ɦɨɧɨɤɪɢɫɬɚɥɥɢɱɟɫɤɢɟ� ɫɢɧɬɟɬɢɱɟɫɤɢɟ� ɚɥɦɚɡɵ� ɪɚɡɦɟɪɨɦ� ɛɨɥɟɟ� ����� ɦɤɦ� ɦɨɠɧɨ� ɭɫɩɟɲɧɨ�
ɢɫɩɨɥɶɡɨɜɚɬɶɫɹ� ɞɥɹ� ɨɫɧɚɳɟɧɢɹ� ɛɭɪɨɜɨɝɨ� ɢɧɫɬɪɭɦɟɧɬɚ�� Ɋɚɡɪɚɛɨɬɚɧɵ� ɤɨɧɫɬɪɭɤɰɢɹ� ɛɭɪɨɜɨɣ�
ɤɨɪɨɧɤɢ�ɢ�ɫɯɟɦɚ�ɨɫɧɚɳɟɧɢɹ�ɟɟ�ɪɚɛɨɱɟɝɨ�ɬɨɪɰɚ�ɤɪɭɩɧɵɦɢ�ɫɢɧɬɟɬɢɱɟɫɤɢɦɢ�ɚɥɦɚɡɚɦɢ��ɉɪɢɜɟɞɟɧɵ�
ɪɟɡɭɥɶɬɚɬɵ�ɥɚɛɨɪɚɬɨɪɧɵɯ�ɢɫɩɵɬɚɧɢɣ�ɪɚɛɨɬɨɫɩɨɫɨɛɧɨɫɬɢ�ɨɩɵɬɧɵɯ�ɛɭɪɨɜɵɯ�ɤɨɪɨɧɨɤ�

Ʉɥɸɱɟɜɵɟ� ɫɥɨɜɚ�� ɫɢɧɬɟɬɢɱɟɫɤɢɟ� ɚɥɦɚɡɵ�� ɧɚɝɪɭɡɤɚ�� ɭɞɟɥɶɧɚɹ� ɦɚɝɧɢɬɧɚɹ�
ɜɨɫɩɪɢɢɦɱɢɜɨɫɬɶ��ɩɪɨɱɧɨɫɬɶ��ɨɞɧɨɫɥɨɣɧɵɟ�ɚɥɦɚɡɧɵɟ�ɛɭɪɨɜɵɟ�ɤɨɪɨɧɤɢ�

ɂɡ� ɜɫɟɯ� ɜɢɞɨɜ� ɚɥɦɚɡɧɨɝɨ� ɢɧɫɬɪɭɦɟɧɬɚ�� ɢɫɩɨɥɶɡɭɟɦɨɝɨ� ɜ� ɪɚɡɥɢɱɧɵɯ� ɨɬɪɚɫɥɹɯ�
ɩɪɨɦɵɲɥɟɧɧɨɫɬɢ�� ɚɥɦɚɡɧɚɹ� ɛɭɪɨɜɚɹ� ɤɨɪɨɧɤɚ� ɪɚɛɨɬɚɟɬ� ɜ� ɧɚɢɛɨɥɟɟ� ɬɹɠɟɥɵɯ� ɭɫɥɨɜɢɹɯ�� ɗɬɨ�
ɨɛɭɫɥɨɜɥɟɧɨ� ɧɟɨɞɧɨɪɨɞɧɨɫɬɶɸ� ɫɜɨɣɫɬɜ� ɪɚɡɛɭɪɢɜɚɟɦɵɯ� ɝɨɪɧɵɯ� ɩɨɪɨɞ�� ɧɚɥɢɱɢɟɦ� ɫɥɨɠɧɨɝɨ�
ɫɨɱɟɬɚɧɢɹ� ɡɧɚɤɨɩɟɪɟɦɟɧɧɵɯ� ɧɚɝɪɭɡɨɤ�� ɯɚɪɚɤɬɟɪ� ɤɨɬɨɪɵɯ� ɜ� ɭɫɥɨɜɢɹɯ� ɡɚɛɨɹ� ɫɤɜɚɠɢɧ� ɦɚɥɨ�
ɢɡɭɱɟɧ�� ɢ� ɨɬɫɭɬɫɬɜɢɟɦ� ɩɨɫɬɨɹɧɧɨɝɨ� ɜɢɡɭɚɥɶɧɨɝɨ� ɢɥɢ� ɞɪɭɝɨɝɨ� ɜɢɞɚ� ɤɨɧɬɪɨɥɹ� ɡɚ� ɫɨɫɬɨɹɧɢɟɦ�
ɚɥɦɚɡɨɜ�ɜ�ɦɚɬɪɢɰɟ�ɤɨɪɨɧɤɢ��ȼ�ɷɬɨɣ�ɫɜɹɡɢ�ɜɵɛɨɪ�ɤɚɱɟɫɬɜɚ�ɚɥɦɚɡɨɜ�ɢ�ɫɯɟɦɵ�ɟɝɨ�ɪɚɡɦɟɳɟɧɢɹ�ɜ�
ɦɚɬɪɢɰɟ�ɛɭɪɨɜɨɣ�ɤɨɪɨɧɤɢ�ɫɭɳɟɫɬɜɟɧɧɨ�ɜɥɢɹɟɬ�ɧɚ�ɟɟ�ɪɚɛɨɬɨɫɩɨɫɨɛɧɨɫɬɶ�

ȼ� ɧɚɫɬɨɹɳɟɣ� ɪɚɛɨɬɟ� ɪɚɫɫɦɚɬɪɢɜɚɸɬɫɹ� ɜɨɩɪɨɫɵ� ɢɫɫɥɟɞɨɜɚɧɢɹ� ɢ� ɪɚɡɪɚɛɨɬɤɢ�
ɤɨɧɫɬɪɭɤɰɢɢ� ɛɭɪɨɜɨɣ� ɤɨɪɨɧɤɢ�� ɨɫɧɚɳɟɧɧɨɣ� ɤɪɭɩɧɵɦɢ� ɬɟɪɦɨɫɬɨɣɤɢɦɢ� ɫɢɧɬɟɬɢɱɟɫɤɢɦɢ�
ɚɥɦɚɡɚɦɢ��ɋȺ��ɡɟɪɧɢɫɬɨɫɬɶɸ�����������ɦɤɦ�

ɉɪɢ� ɩɪɨɟɤɬɢɪɨɜɚɧɢɢ ɧɨɜɨɝɨ� ɛɭɪɨɜɨɝɨ� ɢɧɫɬɪɭɦɟɧɬɚ� ɛɵɥɚ� ɪɚɡɪɚɛɨɬɚɧɚ� ɢ� ɩɪɢɦɟɧɟɧɚ�
ɦɟɬɨɞɢɤɚ��ɩɨɡɜɨɥɹɸɳɚɹ�ɨɫɭɳɟɫɬɜɥɹɬɶ�ɫɪɚɜɧɢɬɟɥɶɧɭɸ�ɨɰɟɧɤɭ�ɪɚɡɥɢɱɧɵɯ�ɪɚɫɤɥɚɞɨɤ�ɚɥɦɚɡɨɜ�



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

��

ɤɚɤ� ɨɬɧɨɫɢɬɟɥɶɧɨ� ɪɚɡɪɭɲɟɧɢɹ� ɩɨɪɨɞɵ� ɧɚ� ɡɚɛɨɟ� ɫɤɜɚɠɢɧɵ�� ɬɚɤ� ɢ� ɧɚɝɪɭɠɟɧɢɹ� ɤɚɠɞɨɝɨ� ɢɡ�
ɚɥɦɚɡɨɜ�ɩɪɢ�ɛɭɪɟɧɢɢ�

Ɋɚɧɟɟ� ɧɚɦɢ� ɛɵɥɚ ɩɪɟɞɥɨɠɟɧɚ� ɢ� ɪɟɚɥɢɡɨɜɚɧɚ� ɪɚɫɱɟɬɧɚɹ� ɦɨɞɟɥɶ�� ɩɨɡɜɨɥɹɸɳɚɹ�
ɨɩɪɟɞɟɥɹɬɶ� ɭɝɥɭɛɤɭ� ɤɨɪɨɧɤɢ� ɩɪɢ� ɟɟ ɞɜɢɠɟɧɢɢ� ɩɨ� ɡɚɛɨɸ�� ɚ� ɬɚɤɠɟ� ɪɚɫɱɟɬɧɵɟ� ɫɢɥɵ�
ɫɨɩɪɨɬɢɜɥɟɧɢɹ�ɩɨɪɨɞɵ��ɞɟɣɫɬɜɭɸɳɢɟ�ɧɚ�ɤɚɠɞɵɣ�ɚɥɦɚɡ��ɜ�ɡɚɜɢɫɢɦɨɫɬɢ�ɨɬ�ɪɚɫɤɥɚɞɤɢ�ɚɥɦɚɡɨɜ�
ɢ�ɟɟ ɤɨɧɫɬɪɭɤɬɢɜɧɵɯ�ɩɚɪɚɦɟɬɪɨɜ >�@�

ɂɫɫɥɟɞɭɟɦɵɟ�ɫɯɟɦɵ�ɪɚɫɤɥɚɞɤɢ�ɩɨɞɪɚɡɞɟɥɹɸɬɫɹ�ɧɚ�ɞɜɚ�ɬɢɩɚ�ɩɨ�ɯɚɪɚɤɬɟɪɭ�ɪɚɫɩɨɥɨɠɟɧɢɹ�
ɚɥɦɚɡɨɜ� ɩɟɪɜɨɝɨ� ɢ� ɩɨɫɥɟɞɧɟɝɨ� ɪɚɞɢɚɥɶɧɵɯ� ɪɹɞɨɜ� ɫɟɤɬɨɪɚ�� ɩɟɪɜɵɣ� ± ɚɥɦɚɡɵ� ɧɚɯɨɞɹɬɫɹ� ɧɚ�
ɪɚɡɧɵɯ�ɥɢɧɢɹɯ�ɪɟɡɚɧɢɹ��ɜɬɨɪɨɣ ± ɚɥɦɚɡɵ�ɧɚɯɨɞɹɬɫɹ�ɧɚ�ɨɞɧɢɯ�ɥɢɧɢɹɯ�ɪɟɡɚɧɢɹ�

Ɋɟɡɭɥɶɬɚɬɵ�ɚɧɚɥɢɬɢɱɟɫɤɢɯ�ɢɫɫɥɟɞɨɜɚɧɢɣ�ɩɨɤɚɡɚɥɢ��ɱɬɨ�ɧɚɝɪɭɡɤɚ�ɧɚ�ɚɥɦɚɡɵ�ɜ�ɫɟɤɬɨɪɟ�ɢ�
ɥɢɧɢɹɯ� ɪɟɡɚɧɢɹ� ɪɚɫɩɪɟɞɟɥɹɟɬɫɹ� ɧɟɪɚɜɧɨɦɟɪɧɨ� ɢ ɡɚɜɢɫɢɬ� ɨɬ� ɫɯɟɦɵ� ɪɚɡɦɟɳɟɧɢɹ� ɚɥɦɚɡɨɜ��
ɇɚɢɛɨɥɶɲɢɦ�ɧɚɝɪɭɡɤɚɦ�ɩɨɞɜɟɪɠɟɧɵ�ɚɥɦɚɡɵ�ɩɟɪɜɨɝɨ ɪɚɛɨɱɟɝɨ�ɪɹɞɚ�>�@�

ɋɥɟɞɭɟɬ� ɨɬɦɟɬɢɬɶ�� ɱɬɨ� ɪɚɜɧɨɦɟɪɧɚɹ� ɧɚɝɪɭɡɤɚ� ɧɚ� ɜɫɟ� ɚɥɦɚɡɵ� ɧɚɛɥɸɞɚɟɬɫɹ� ɬɨɥɶɤɨ� ɜ�
ɫɥɭɱɚɟ�ɪɚɡɦɟɳɟɧɢɹ�ɜ�ɫɟɤɬɨɪɟ�ɨɞɧɨɝɨ�ɪɚɛɨɱɟɝɨ�ɪɹɞɚ��Ɍɨɥɳɢɧɚ��ɫɧɢɦɚɟɦɨɝɨ�ɫɥɨɹ�ɩɨɪɨɞɵ�ɥɸɛɵɦ�
ɦɨɧɨɤɪɢɫɬɚɥɥɨɦ� ɜ� ɬɚɤɢɯ� ɤɨɪɨɧɤɚɯ� ɜɫɟɝɞɚ� ɨɞɢɧɚɤɨɜɚ�� Ɍɚɤɢɦ� ɨɛɪɚɡɨɦ�� ɷɬɢ� ɤɨɪɨɧɤɢ� ɢɦɟɸɬ�
ɡɧɚɱɢɬɟɥɶɧɵɣ� ɪɟɡɟɪɜ� ɭɜɟɥɢɱɟɧɢɹ� ɨɫɟɜɨɣ� ɧɚɝɪɭɡɤɢ�� ɱɬɨ� ɩɨɡɜɨɥɹɟɬ� ɫɭɳɟɫɬɜɟɧɧɨ� ɩɨɜɵɫɢɬɶ�
ɦɟɯɚɧɢɱɟɫɤɭɸ�ɫɤɨɪɨɫɬɶ�ɛɭɪɟɧɢɹ�

Ⱦɥɹ� ɤɨɪɨɧɨɤ� ɫ� ɧɟɫɤɨɥɶɤɢɦɢ� ɪɚɛɨɱɢɦɢ� ɪɹɞɚɦɢ ɜ� ɫɟɤɬɨɪɟ� ɧɚɢɛɨɥɟɟ� ɪɚɰɢɨɧɚɥɶɧɨɣ�
ɤɨɧɫɬɪɭɤɰɢɟɣ� ɫ� ɩɨɡɢɰɢɣ� � ɨɛɟɫɩɟɱɟɧɢɹ� ɦɚɤɫɢɦɭɦɚ� ɦɟɯɚɧɢɱɟɫɤɨɣ� ɫɤɨɪɨɫɬɢ� ɛɭɪɟɧɢɹ� ɩɪɢ�
ɦɟɧɶɲɟɣ�ɧɚɝɪɭɠɟɧɧɨɫɬɢ�ɚɥɦɚɡɨɜ�ɹɜɥɹɟɬɫɹ�ɤɨɪɨɧɤɚ�ɫ�ɪɚɫɤɥɚɞɤɨɣ�ɬɢɩɚ�,��ɉɪɢ�ɬɚɤɨɣ�ɪɚɫɤɥɚɞɤɟ�
ɚɥɦɚɡɵ�ɩɟɪɜɨɝɨ�ɪɚɛɨɱɟɝɨ�ɪɹɞɚ�ɫɟɤɬɨɪɚ�ɧɚɝɪɭɠɟɧɵ�ɪɚɜɧɨɦɟɪɧɨ��Ɉɞɧɚɤɨ�ɷɬɚ�ɧɚɝɪɭɡɤɚ�ɧɟ�ɦɟɧɟɟ�
ɱɟɦ� ɜ� �� ɪɚɡɚ�ɩɪɟɜɵɲɚɟɬ�ɧɚɝɪɭɡɤɭ�� ɞɟɣɫɬɜɭɸɳɭɸ�ɧɚ� ɚɥɦɚɡɵ� ɩɨɫɥɟɞɭɸɳɢɯ�ɪɹɞɨɜ� ɫɨ� ɫɬɨɪɨɧɵ�
ɩɨɪɨɞɵ��Ⱦɥɹ�ɪɚɫɤɥɚɞɤɢ�ɬɢɩɚ�,,�ɯɚɪɚɤɬɟɪɧɨ�ɧɟɪɚɜɧɨɦɟɪɧɨɟ�ɪɚɫɩɪɟɞɟɥɟɧɢɟ�ɧɚɝɪɭɡɤɢ�ɧɚ�ɚɥɦɚɡɵ�
ɩɟɪɜɨɝɨ� ɪɚɛɨɱɟɝɨ� ɪɹɞɚ��Ɇɚɤɫɢɦɚɥɶɧɚɹ� 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�������ȼ�ɫɜɨɸ�
ɨɱɟɪɟɞɶ�� ɧɟɪɚɜɧɨɦɟɪɧɨɫɬɶ� ɪɚɫɩɪɟɞɟɥɟɧɢɹ� ɧɚɝɪɭɡɤɢ� ɩɪɢɜɨɞɢɬ� ɤ� ɧɟɪɚɜɧɨɦɟɪɧɨɦɭ� ɢɡɧɨɫɭ�
ɚɥɦɚɡɨɜ�ɢ�ɤɚɤ�ɫɥɟɞɫɬɜɢɟ�ɚɜɚɪɢɣɧɨɣ�ɪɚɛɨɬɟ�ɤɨɪɨɧɤɢ��

Ɋɟɡɭɥɶɬɚɬɵ� ɢɫɫɥɟɞɨɜɚɧɢɹ� ɦɚɝɧɢɬɧɵɯ� ɢ� ɦɟɯɚɧɢɱɟɫɤɢɯ� ɫɜɨɣɫɬɜ� ɫɢɧɬɟɬɢɱɟɫɤɢɯ�
ɦɨɧɨɤɪɢɫɬɚɥɥɨɜ�ɜ�ɂɋɆ�ɢɦ� ȼ� ɇ��Ȼɚɤɭɥɹ�ɇȺɇ�ɍɤɪɚɢɧɵ�ɩɨɤɚɡɚɥɢ��ɱɬɨ�ɨɧɢ ɢɡɦɟɧɹɸɬɫɹ�ɩɨɫɥɟ�
ɜɵɫɨɤɨɬɟɦɩɟɪɚɬɭɪɧɨɣ�ɨɛɪɚɛɨɬɤɢ��ɬɚɛɥ������

Ɍɚɛɥɢɰɚ��� ɉɪɨɱɧɨɫɬɧɵɟ�ɯɚɪɚɤɬɟɪɢɫɬɢɤɢ�ɦɨɧɨɤɪɢɫɬɚɥɥɨɜ�ɡɟɪɧɢɫɬɨɫɬɶɸ�����������ɦɤɦ�
ɇɨɦɟɪ�ɩɚɪɬɢɢ�
ɦɨɧɨɤɪɢɫɬɚɥɥɨɜ

ɉɪɨɱɧɨɫɬɶ�Ɋ� ɇ
ɢɫɯɨɞɧɚɹ ɩɨɫɥɟ�ɬɟɪɦɨɨɛɪɚɛɨɬɤɢ

� ���� ����
� ���� ����
� ���� ���
� ���� ���

ɉɪɢ� ɷɬɨɦ� ɨɬɦɟɱɚɥɚɫɶ� ɨɛɪɚɬɧɚɹ� ɤɨɪɪɟɥɹɰɢɨɧɧɚɹ� ɡɚɜɢɫɢɦɨɫɬɶ� � ɭɞɟɥɶɧɨɣ� ɦɚɝɧɢɬɧɨɣ�
ɜɨɫɩɪɢɢɦɱɢɜɨɫɬɢ�ɨɬ�ɩɨɤɚɡɚɬɟɥɹ ɩɪɨɱɧɨɫɬɢ�ɢ�ɤɨɷɮɮɢɰɢɟɧɬɚ�ɬɟɪɦɨɫɬɚɛɢɥɶɧɨɫɬɢ�ɋȺ��ɬ��ɟ��ɱɟɦ�
ɧɢɠɟ� ɭɞɟɥɶɧɚɹ� ɦɚɝɧɢɬɧɚɹ� ɜɨɫɩɪɢɢɦɱɢɜɨɫɬɶ�� ɬɟɦ� ɜɵɲɟ� ɩɪɨɱɧɨɫɬɶ� ɢ� ɤɨɷɮɮɢɰɢɟɧɬ�
ɬɟɪɦɨɫɬɚɛɢɥɶɧɨɫɬɢ�ɢɫɩɨɥɶɡɭɟɦɵɯ�ɡɟɪɟɧ�ɋȺ�>�@��

ɋ� ɭɱɟɬɨɦ� ɷɬɨɝɨ� ɩɪɢ� ɪɚɡɪɚɛɨɬɤɟ� ɤɨɧɫɬɪɭɤɰɢɢ� ɪɚɛɨɱɟɝɨ� ɬɨɪɰɚ� ɨɞɧɨɫɥɨɣɧɨɣ� ɛɭɪɨɜɨɣ�
ɤɨɪɨɧɤɢ� ɰɟɥɟɫɨɨɛɪɚɡɧɨ� ɢɫɩɨɥɶɡɨɜɚɬɶ� ɚɥɦɚɡɵ� ɫ� ɪɚɡɥɢɱɧɨɣ� ɦɚɝɧɢɬɧɨɣ� ɜɨɫɩɪɢɢɦɱɢɜɨɫɬɶɸ�� ȼ�
ɩɟɪɜɨɦ� ɪɚɛɨɱɟɦ� ɪɹɞɭ� ɫɟɤɬɨɪɚ� ɨɞɧɨɫɥɨɣɧɨɣ� ɚɥɦɚɡɧɨɣ� ɤɨɪɨɧɤɢ� ɧɟɨɛɯɨɞɢɦɨ� ɢɫɩɨɥɶɡɨɜɚɬɶ�
ɚɥɦɚɡɵ� ɢɡ� ɩɚɪɬɢɢ� ɫ� ɦɟɧɶɲɟɣ� ɦɚɝɧɢɬɧɨɣ� ɜɨɫɩɪɢɢɦɱɢɜɨɫɬɶɸ�� ɬ�� ɟ�� ɛɨɥɟɟ� ɩɪɨɱɧɵɟ�� ɚ� ɞɥɹ�
ɩɨɫɥɟɞɭɸɳɢɯ�ɪɹɞɨɜ�� ɚɥɦɚɡɵ�ɫ�ɛɨɥɶɲɟɣ�ɦɚɝɧɢɬɧɨɣ�ɜɨɫɩɪɢɢɦɱɢɜɨɫɬɶɸ��Ɍɚɤɢɦ�ɨɛɪɚɡɨɦ��ɛɭɞɟɬ�



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

��

ɨɛɟɫɩɟɱɢɜɚɬɶɫɹ�ɧɟ�ɬɨɥɶɤɨ�ɪɚɰɢɨɧɚɥɶɧɨɟ�ɢɫɩɨɥɶɡɨɜɚɧɢɟ�ɚɥɦɚɡɧɨɝɨ�ɫɵɪɶɹ��ɧɨ�ɢ�ɷɮɮɟɤɬɢɜɧɨɫɬɶ�
ɪɚɛɨɬɵ�ɤɨɪɨɧɤɢ�

ȼ� ɡɚɜɢɫɢɦɨɫɬɢ� ɨɬ� ɞɨɩɭɫɬɢɦɨɣ� ɧɚɝɪɭɡɤɢ� ɧɚ� ɚɥɦɚɡɵ� ɪɚɡɥɢɱɧɵɯ� ɪɚɞɢɚɥɶɧɵɯ� ɪɹɞɨɜ��
ɩɪɟɞɥɨɠɟɧɵ�ɜɚɪɢɚɧɬɵ�ɪɚɫɤɥɚɞɨɤ�ɫɢɧɬɟɬɢɱɟɫɤɢɯ�ɚɥɦɚɡɨɜ�ɧɚ� ɬɨɪɰɟ�ɤɨɪɨɧɨɤ��ɪɚɡɥɢɱɚɸɳɢɟɫɹ�
ɤɨɥɢɱɟɫɬɜɨɦ�ɪɚɞɢɚɥɶɧɵɯ�ɪɹɞɨɜ��ɬɚɛɥ������

ɉɪɢ� ɪɚɫɱɟɬɚɯ� ɪɚɛɨɬɵ� ɤɨɪɨɧɤɢ� ɞɢɚɦɟɬɪɨɦ� ��� ɦɦ� ɩɪɢɧɢɦɚɥɢ� ɨɫɟɜɭɸ� ɧɚɝɪɭɡɤɭ� ɧɚ�
ɟɞɢɧɢɱɧɵɣ�ɚɥɦɚɡ��ɪɚɜɧɭɸ�����ɪɚɡɪɭɲɚɸɳɟɝɨ�ɭɫɢɥɢɹ��ɩɪɢɜɟɞɟɧɧɨɝɨ�ɜ�ɬɚɛɥ����

Ⱥɧɚɥɢɡ� ɩɨɥɭɱɟɧɧɵɯ� ɪɟɡɭɥɶɬɚɬɨɜ� ɩɨɤɚɡɚɥ�� ɱɬɨ� ɩɪɢ� ɚɪɦɢɪɨɜɚɧɢɢ� ɤɨɪɨɧɤɢ� ɚɥɦɚɡɚɦɢ�
ɨɞɧɨɣ� ɩɚɪɬɢɢ� ɧɚɢɛɨɥɶɲɟɣ� ɩɪɨɱɧɨɫɬɢ� ɭɜɟɥɢɱɢɜɚɟɬɫɹ� ɞɢɚɩɚɡɨɧ� ɪɟɝɭɥɢɪɨɜɚɧɢɹ� ɨɫɟɜɨɣ�
ɧɚɝɪɭɡɤɢ� ɧɚ� ɤɨɪɨɧɤɭ� ɢ� ɤɚɤ� ɫɥɟɞɫɬɜɢɟ� ɜɨɡɦɨɠɧɨɫɬɶ� ɩɨɜɵɲɟɧɢɹ� ɦɟɯɚɧɢɱɟɫɤɨɣ� ɫɤɨɪɨɫɬɢ�
ɛɭɪɟɧɢɹ ɜ� ��� ���� ɪɚɡɚ� ɩɨ� ɫɪɚɜɧɟɧɢɸ� ɫ� ɤɨɪɨɧɤɚɦɢ�� ɚɪɦɢɪɨɜɚɧɧɵɦɢ� ɦɟɧɟɟ� ɩɪɨɱɧɵɦɢ�
ɚɥɦɚɡɚɦɢ��Ɉɞɧɚɤɨ�ɩɪɢ�ɷɬɨɦ�ɭɜɟɥɢɱɢɜɚɟɬɫɹ�ɪɚɫɯɨɞ�ɛɨɥɟɟ�ɤɚɱɟɫɬɜɟɧɧɵɯ�ɚɥɦɚɡɨɜ�ɢ�ɫɬɨɢɦɨɫɬɶ�
ɤɨɪɨɧɤɢ�� ȼ� ɬɨ� ɠɟ� ɜɪɟɦɹ� ɢɫɩɨɥɶɡɨɜɚɧɢɟ� ɦɟɧɟɟ� ɩɪɨɱɧɵɯ� ɚɥɦɚɡɨɜ� ɜ� ɪɚɫɤɥɚɞɤɟ� ɩɨɡɜɨɥɹɟɬ�
ɪɚɰɢɨɧɚɥɶɧɟɟ� ɢɫɩɨɥɶɡɨɜɚɬɶ� ɚɥɦɚɡɧɨɟ� ɫɵɪɶɟ�� Ɍɚɤɢɟ� ɤɨɪɨɧɤɢ� ɨɛɟɫɩɟɱɢɜɚɸɬ� ɥɭɱɲɢɟ�
ɩɨɤɚɡɚɬɟɥɢ�ɪɚɛɨɬɵ�ɩɨ�ɫɪɚɜɧɟɧɢɸ�ɫ�ɢɡɜɟɫɬɧɵɦɢ�ɫɟɪɢɣɧɨ�ɜɵɩɭɫɤɚɟɦɵɦɢ�ɤɨɪɨɧɤɚɦɢ�

Ⱦɥɹ� ɨɰɟɧɤɢ� ɪɚɛɨɬɨɫɩɨɫɨɛɧɨɫɬɢ� ɩɪɟɞɥɨɠɟɧɧɨɣ� ɫɯɟɦɵ� ɨɫɧɚɳɟɧɢɹ� ɪɚɛɨɱɟɝɨ� ɬɨɪɰɚ�
ɚɥɦɚɡɧɨɣ� ɤɨɪɨɧɤɢ ɜ� ɥɚɛɨɪɚɬɨɪɧɵɯ� ɭɫɥɨɜɢɹɯ� � ɢɡɝɨɬɨɜɢɥɢ� ɨɩɵɬɧɭɸ� ɛɭɪɨɜɭɸ� ɤɨɪɨɧɤɭ�
ɞɢɚɦɟɬɪɨɦ����ɦɦ��ɨɫɧɚɳɟɧɧɭɸ�ɋȺ�ɡɟɪɧɢɫɬɨɫɬɶɸ�����������ɦɤɦ� ȼ�ɤɚɱɟɫɬɜɟ�ɛɚɡɵ�ɫɪɚɜɧɟɧɢɹ�
ɩɪɢɧɹɥɢ� ɫɟɪɢɣɧɵɟ� ɢɦɩɪɟɝɧɢɪɨɜɚɧɧɵɟ� ɛɭɪɨɜɵɟ� ɤɨɪɨɧɤɢ� ɬɢɩɚ� Ȼɋ��� ɞɢɚɦɟɬɪɨɦ� ��� ɦɦ��
ɨɫɧɚɳɟɧɧɵɟ� ɬɨɥɶɤɨ� ɫɢɧɬɟɬɢɱɟɫɤɢɦɢ� ɚɥɦɚɡɚɦɢ� Ⱥɋ� ���Ɍ� ɡɟɪɧɢɫɬɨɫɬɶɸ� �������� ɦɤɦ��
ɂɫɩɵɬɚɧɢɹ�ɩɪɨɜɨɞɢɥɢ�ɩɪɢ�ɫɥɟɞɭɸɳɢɯ�ɪɟɠɢɦɚɯ�ɛɭɪɟɧɢɹ��

± ɱɚɫɬɨɬɚ�ɜɪɚɳɟɧɢɹ�����ɦɢɧ����
± ɨɫɟɜɚɹ�ɧɚɝɪɭɡɤɚ����������ɞɚɇ�
Ɉɩɵɬɧɨɟ�ɛɭɪɟɧɢɟ�ɜɵɩɨɥɧɹɥɢ�ɩɨ�ɞɢɨɪɢɬɭ�9,,,

ɤɚɬɟɝɨɪɢɢ�ɛɭɪɢɦɨɫɬɢ�
Ɋɟɡɭɥɶɬɚɬɵ�ɢɫɩɵɬɚɧɢɣ�ɩɪɢɜɟɞɟɧɵ�ɜ�ɬɚɛɥ����
Ʉɚɤ� ɜɢɞɧɨ� ɢɡ� ɞɚɧɧɵɯ� ɬɚɛɥ�� ��� ɦɟɯɚɧɢɱɟɫɤɚɹ�

ɫɤɨɪɨɫɬɶ�ɛɭɪɟɧɢɹ�ɨɞɧɨɫɥɨɣɧɵɦɢ�ɤɨɪɨɧɤɚɦɢ�ɜ���������
ɪɚɡɚ� ɩɪɟɜɵɲɚɟɬ� ɚɧɚɥɨɝɢɱɧɵɣ� ɩɨɤɚɡɚɬɟɥɶ�
ɢɦɩɪɟɝɧɢɪɨɜɚɧɧɵɯ� ɤɨɪɨɧɨɤ�� ɱɬɨ� ɫɜɢɞɟɬɟɥɶɫɬɜɭɟɬ� ɨ�
ɛɨɥɟɟ� ɷɮɮɟɤɬɢɜɧɨɦ� ɪɚɡɪɭɲɟɧɢɢ� ɩɨɪɨɞɵ� ɫɪɟɞɧɟɣ�
ɤɪɟɩɨɫɬɢ�ɤɨɪɨɧɤɚɦɢ��ɨɫɧɚɳɟɧɧɵɦɢ�ɋȺ�ɡɟɪɧɢɫɬɨɫɬɶɸ�
����������ɦɤɦ�

ɋ� ɭɱɟɬɨɦ� ɩɨɥɭɱɟɧɧɵɯ� ɞɚɧɧɵɯ� ɪɚɡɪɚɛɨɬɚɥɢ�
ɤɨɧɫɬɪɭɤɰɢɸ� ɨɞɧɨɫɥɨɣɧɨɣ� ɛɭɪɨɜɨɣ� ɤɨɪɨɧɤɢ�
ɞɢɚɦɟɬɪɨɦ� ��� ɦɦ�� ɨɫɧɚɳɟɧɧɨɣ� ɬɟɪɦɨɫɬɨɣɤɢɦɢ�
ɦɨɧɨɤɪɢɫɬɚɥɥɢɱɟɫɤɢɦɢ� ɚɥɦɚɡɚɦɢ� ɡɟɪɧɢɫɬɨɫɬɶɸ�
����������ɦɤɦ�ɢ�ɩɪɟɞɧɚɡɧɚɱɟɧɧɨɣ�ɞɥɹ�ɛɭɪɟɧɢɹ�ɩɨɪɨɞ�

ɫɪɟɞɧɟɣ�ɤɪɟɩɨɫɬɢ��Ɉɫɨɛɟɧɧɨɫɬɶ�ɤɨɧɫɬɪɭɤɰɢɢ�ɷɬɨɣ�ɤɨɪɨɧɤɢ�ɫɨɫɬɨɢɬ�ɜ�ɨɫɧɚɳɟɧɢɢ�ɪɚɞɢɚɥɶɧɵɯ�
ɪɹɞɨɜ� ɟɟ� ɪɚɛɨɱɟɝɨ� ɬɨɪɰɚ� ɚɥɦɚɡɧɵɦɢ�ɡɟɪɧɚɦɢ�ɪɚɡɥɢɱɧɨɣ�ɩɪɨɱɧɨɫɬɢ�� ɬ�� ɟ��ɧɚɱɢɧɚɹ� ɫ�ɩɟɪɜɨɝɨ�
ɪɹɞɚ��ɩɨ�ɧɚɛɟɝɚɸɳɟɣ�ɱɚɫɬɢ�ɫɟɤɬɨɪɚ��ɩɨ�ɩɨɫɥɟɞɧɢɣ�ɩɪɨɱɧɨɫɬɶ�ɚɥɦɚɡɧɵɯ�ɡɟɪɟɧ�ɫɧɢɠɚɟɬɫɹ��Ⱦɥɹ�
ɷɬɨɝɨ� ɩɪɟɞɜɚɪɢɬɟɥɶɧɨ� ɫɨɪɬɢɪɨɜɚɥɢ� ɢɫɩɨɥɶɡɭɟɦɵɟ� ɚɥɦɚɡɧɵɟ� ɡɟɪɧɚ� ɧɚ� ɩɚɪɬɢɢ� ɫ�
ɫɨɨɬɜɟɬɫɬɜɭɸɳɢɦɢ�ɡɧɚɱɟɧɢɹɦɢ�ɦɚɝɧɢɬɧɨɣ�ɜɨɫɩɪɢɢɦɱɢɜɨɫɬɢ��ɪɢɫ�����

Ⱦɥɹ�ɨɰɟɧɤɢ�ɷɮɮɟɤɬɢɜɧɨɫɬɢ�ɭɞɚɥɟɧɢɹ�ɲɥɚɦɚ�ɢɡ�ɩɨɞ�ɬɨɪɰɚ�ɪɚɡɪɚɛɨɬɚɧɧɨɣ�ɤɨɧɫɬɪɭɤɰɢɢ�
ɛɭɪɨɜɨɣ� ɤɨɪɨɧɤɢ� ɫɨɫɬɚɜɢɥɢ� ɪɚɫɱɟɬɧɭɸ� ɦɨɞɟɥɶ� ɢ� ɨɫɭɳɟɫɬɜɢɥɢ� ɢɫɫɥɟɞɨɜɚɧɢɹ� ɩɨ�
ɭɫɬɚɧɨɜɥɟɧɢɸ�ɨɛɴɟɦɚ�ɪɚɡɪɭɲɟɧɧɨɣ�ɩɨɪɨɞɵ�ɩɪɢ�ɛɭɪɟɧɢɢ�

Ɋɢɫ�����ɋɯɟɦɚ�ɨɫɧɚɳɟɧɢɹ�ɪɚɛɨɱɟɝɨ�
ɬɨɪɰɚ�ɨɞɧɨɫɥɨɣɧɨɣ�ɚɥɦɚɡɧɨɣ�
ɤɨɪɨɧɤɢ�ɞɢɚɦɟɬɪɨɦ����ɦɦ�����
ɚɥɦɚɡɧɵɟ�ɡɟɪɧɚ����� ɫɟɤɬɨɪɚ�

ɦɚɬɪɢɰɵ����� ɪɚɞɢɚɥɶɧɵɟ�ɪɹɞɵ
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ȼɵɩɭɫɤ�����ɉɈɊɈȾɈɊȺɁɊɍɒȺɘɓɂɃ�ɂ�ɆȿɌȺɅɈɈȻɊȺȻȺɌɕȼȺɘɓɂɃ�ɂɇɋɌɊɍɆȿɇɌ�± ɌȿɏɇɂɄȺ
ɂ�ɌȿɏɇɈɅɈȽɂə�ȿȽɈ�ɂɁȽɈɌɈȼɅȿɇɂə�ɂ�ɉɊɂɆȿɇȿɇɂə
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Ɍɚɛɥɢɰɚ��� Ɋɟɡɭɥɶɬɚɬɵ�ɫɪɚɜɧɢɬɟɥɶɧɵɯ�ɥɚɛɨɪɚɬɨɪɧɵɯ�ɢɫɩɵɬɚɧɢɣ�ɛɭɪɨɜɵɯ�ɤɨɪɨɧɨɤ�

Ɍɢɩ�ɤɨɪɨɧɤɢ
Ɂɟɪɧɢɫɬɨɫɬɶ�
ɚɥɦɚɡɨɜ�ɜ�

ɤɨɪɨɧɤɟ��ɦɤɦ

ɉɚɪɚɦɟɬɪɵ�ɪɟɠɢɦɚ�ɛɭɪɟɧɢɹ Ɇɟɯɚɧɢɱɟɫɤɚɹ�
ɫɤɨɪɨɫɬɶ�ɛɭɪɟɧɢɹ

9ɦɟɯ��ɦ�ɱ
ɑɚɫɬɨɬɚ�ɜɪɚɳɟɧɢɹ�

Q��ɦɢɧ���
Ɉɫɟɜɚɹ�ɧɚɝɪɭɡɤɚ�

3��ɞɚɇ

Ɉɞɧɨɫɥɨɣɧɚɹ ��������� ���
��� ���
��� ���
���� ���

ɂɦɩɪɟɝɧɢ�
ɪɨɜɚɧɧɚɹ
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��� ���
���� ���

ɋɭɬɶ�ɦɨɞɟɥɢ�ɫɨɫɬɨɢɬ�ɜ�ɫɥɟɞɭɸɳɟɦ��ɋɱɢɬɚɟɦ��ɱɬɨ�ɧɚ�ɤɨɪɨɧɤɭ�ɞɟɣɫɬɜɭɟɬ�ɨɫɟɜɚɹ�ɧɚɝɪɭɡɤɚ�
Ɋɨɫ��ȼ�ɢɫɯɨɞɧɨɦ��ɫɬɚɬɢɱɟɫɤɨɦ��ɩɨɥɨɠɟɧɢɢ�ɷɬɚ�ɧɚɝɪɭɡɤɚ�ɪɚɫɩɪɟɞɟɥɹɟɬɫɹ�ɪɚɜɧɨɦɟɪɧɨ�ɧɚ�ɤɚɠɞɵɣ�
ɚɥɦɚɡ��Ɋɚ Ɋɨɫ�Qɤ��ɝɞɟ Qɤ ± ɤɨɥɢɱɟɫɬɜɨ�ɚɥɦɚɡɨɜ�ɜ�ɤɨɪɨɧɤɟ�� ɉɨɥɨɠɟɧɢɟ�ɤɚɠɞɨɝɨ�ɚɥɦɚɡɚ�ɜɨ�ɜɪɟɦɹ�
ɪɚɛɨɬɵ�ɤɨɪɨɧɤɢ�ɨɩɪɟɞɟɥɹɟɬɫɹ�ɭɝɥɨɦ�ɟɟ�ɩɨɜɨɪɨɬɚ�M ɢ�ɭɝɥɭɛɤɨɣ�ɤɨɪɨɧɤɢ�]��Ʉɚɠɞɚɹ�ɥɢɧɢɹ�ɪɟɡɚɧɢɹ�
ɤɨɪɨɧɤɢ� ɞɨɩɨɥɧɢɬɟɥɶɧɨ� ɯɚɪɚɤɬɟɪɢɡɭɟɬɫɹ� ɤɨɨɪɞɢɧɚɬɚɦɢ� ɩɨɜɟɪɯɧɨɫɬɢ� ɡɚɛɨɹ� \�M�� ɜ� ɤɚɠɞɨɣ�
ɨɩɪɟɞɟɥɟɧɧɨɣ� ɬɨɱɤɟ� �ɪɢɫ�� ���� ȼ� ɷɬɨɦ� ɫɥɭɱɚɟ� ɬɨɥɳɢɧɚ� ɫɥɨɹ ɩɨɪɨɞɵ�� ɫɪɟɡɚɟɦɚɹ� ɚɥɦɚɡɨɦ� ɜ�
ɤɨɧɤɪɟɬɧɨɣ�ɬɨɱɤɟ�ɡɚɛɨɹ�ɩɪɢ�ɨɩɪɟɞɟɥɟɧɧɨɦ�ɩɨɥɨɠɟɧɢɢ�ɤɨɪɨɧɤɢ��ɪɢɫ�����ɛ�
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ɝɞɟ�\L ± ɤɨɨɪɞɢɧɚɬɚ�ɩɨɜɟɪɯɧɨɫɬɢ�ɡɚɛɨɹ�ɩɟɪɟɞ�ɤɨɧɤɪɟɬɧɵɦ�ɚɥɦɚɡɨɦ�
ɂɫɯɨɞɹ�ɢɡ�ɩɪɢɧɹɬɨɝɨ�ɭɫɥɨɜɢɹ�ɧɟɢɡɦɟɧɧɨɫɬɢ�ɩɥɨɳɚɞɢ�ɜɧɟɞɪɟɧɢɹ�ɚɥɦɚɡɨɜ�ɜ� ɡɚɛɨɣ�ɩɪɢ�ɩɨɫɬɨɹɧɧɨɣ�
ɨɫɟɜɨɣ�ɧɚɝɪɭɡɤɟ�ɢɦɟɟɦ�ɫɨɨɬɧɨɲɟɧɢɟ
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ɝɞɟ� KD ± ɭɝɥɭɛɤɚ� ɚɥɦɚɡɨɜ� ɤɨɪɨɧɤɢ� ɜ� ɩɨɪɨɞɭ� ɩɪɢ� ɫɬɚɬɢɱɟɫɤɨɦ� ɜɞɚɜɥɢɜɚɧɢɢ� �ɪɢɫ�� ��� ɚ���
ɡɚɜɢɫɹɳɚɹ ɨɬ�ɭɫɢɥɢɹ�ɧɚ�ɚɥɦɚɡ�3D ɢ�ɨɞɢɧɚɤɨɜɚɹ ɞɥɹ�ɜɫɟɯ�ɚɥɦɚɡɨɜ�
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ɝɞɟ�Ɋɲɬ ± ɬɜɟɪɞɨɫɬɶ�ɩɨɪɨɞɵ�ɩɨ�ɲɬɚɦɩɭ��5 ± ɪɚɞɢɭɫ�ɚɥɦɚɡɚ�
ɉɪɢ�ɜɪɚɳɟɧɢɢ�ɤɨɪɨɧɤɢ�ɩɪɨɢɫɯɨɞɢɬ�ɟɟ ɩɟɪɢɨɞɢɱɟɫɤɚɹ�ɭɝɥɭɛɤɚ�ɧɚ�ɜɟɥɢɱɢɧɭ�ǻ��ȼ�

ɦɨɦɟɧɬ�ɤɚɠɞɨɝɨ�ɪɚɡɪɭɲɟɧɢɹ�ɩɨɪɨɞɵ�ɛɭɞɟɬ�ɜɵɩɨɥɧɹɬɶɫɹ�ɫɥɟɞɭɸɳɟɟ�ɫɨɨɬɧɨɲɟɧɢɟ�
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ɝɞɟ�ǻ�± ɩɪɢɪɚɳɟɧɢɟ�ɭɝɥɭɛɤɢ�ɤɨɪɨɧɤɢ�ɧɚ�ɤɚɠɞɨɦ�ɚɤɬɟ�ɜɧɟɞɪɟɧɢɹ�ɜ�ɩɨɪɨɞɭ�
ɂɡ� ɭɪɚɜɧɟɧɢɹ� ���� ɦɨɠɧɨ� ɧɚɣɬɢ� ɡɧɚɱɟɧɢɟ� ǻ�� ɫɨɨɬɜɟɬɫɬɜɭɸɳɟɟ� ɨɩɪɟɞɟɥɟɧɧɨɦɭ� ɩɨɥɨɠɟɧɢɸ�
ɤɨɪɨɧɤɢ�ɧɚ�ɡɚɛɨɟ�
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Ɇɨɞɟɥɢɪɭɹ� ɞɜɢɠɟɧɢɟ� ɤɨɪɨɧɤɢ� ɧɚ� ɡɚɛɨɟ�� ɞɥɹ� ɤɚɠɞɨɝɨ� ɦɨɦɟɧɬɚ� ɜɪɟɦɟɧɢ� ɦɨɠɧɨ�
ɩɨɥɭɱɢɬɶ� ɡɧɚɱɟɧɢɟ� ɩɪɢɪɚɳɟɧɢɹ� ɟɟ� ɭɝɥɭɛɤɢ� ǻ�� ɤɨɨɪɞɢɧɚɬɭ� ɧɢɠɧɟɝɨ� ɬɨɪɰɚ� ɤɨɪɨɧɤɢ� ] ɢ�
ɤɨɨɪɞɢɧɚɬɵ�ɩɨɜɟɪɯɧɨɫɬɢ�ɡɚɛɨɹ�\�ĳ��ɜ�ɥɸɛɨɣ�ɬɨɱɤɟ��

ɇɚ�ɨɫɧɨɜɚɧɢɢ�ɩɪɟɞɥɨɠɟɧɧɨɣ�ɦɨɞɟɥɢ�ɫɨɫɬɚɜɢɥɢ�ɩɪɨɝɪɚɦɦɭ��ɩɨɡɜɨɥɹɸɳɭɸ�ɨɩɪɟɞɟɥɢɬɶ�
ɬɨɥɳɢɧɭ� ɫɥɨɹ� ɩɨɪɨɞɵ� KL�� ɫɪɟɡɚɟɦɨɝɨ� ɪɚɡɥɢɱɧɵɦɢ� ɚɥɦɚɡɚɦɢ� ɜ� ɤɨɧɤɪɟɬɧɨɣ� ɬɨɱɤɟ� ɡɚɛɨɹ� ɩɪɢ�
ɜɪɚɳɟɧɢɢ�ɤɨɪɨɧɤɢ��Ɍɨɥɳɢɧɭ�ɫɥɨɹ�ɩɨɪɨɞɵ��ɤɨɬɨɪɵɣ�ɪɚɡɪɭɲɢɥɚ�ɤɨɪɨɧɤɚ�ɡɚ�ɨɛɨɪɨɬ� �ɧɚɡɨɜɟɦ�
ɟɟ�ɭɝɥɭɛɤɨɣ�ɤɨɪɨɧɤɢ�ɡɚ�ɨɛɨɪɨɬ�+R���ɩɪɨɝɪɚɦɦɚ�ɨɩɪɟɞɟɥɹɟɬ�ɤɚɤ�ɫɭɦɦɭ�ǻL�

Ⱦɥɹ�ɜɵɛɪɚɧɧɨɣ�ɤɨɧɫɬɪɭɤɰɢɢ�ɤɨɪɨɧɤɢ��ɩɨɤɚɡɚɧɧɨɣ�ɧɚ�ɪɢɫ� ���ɩɪɨɝɪɚɦɦɧɵɦ�ɦɨɞɟɥɢɪɨɜɚɧɢɟɦ�
ɩɨɥɭɱɢɥɢ��ɱɬɨ�ɩɪɢ�ɧɚɝɪɭɡɤɟ�ɧɚ�ɚɥɦɚɡ�Ɋɚ  ����ɇ�ɭɝɥɭɛɤɚ�ɡɚ�ɨɛɨɪɨɬ�����q��+R ������ɦɦ��



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

��

Ɋɢɫ���� Ʉɨɧɫɬɪɭɤɰɢɹ�ɬɨɪɰɚ�
ɢɫɫɥɟɞɭɟɦɨɣ�ɤɨɪɨɧɤɢ

ɉɨ� ɢɡɜɟɫɬɧɵɦ� ɤɨɧɫɬɪɭɤɬɢɜɧɵɦ� ɪɚɡɦɟɪɚɦ� ɤɨɪɨɧɤɢ� ɪɚɫɫɱɢɬɚɥɢ� ɨɛɴɟɦ� ɪɚɡɪɭɲɟɧɧɨɣ� ɩɨɪɨɞɵ�
ɩɪɢ�ɩɨɜɨɪɨɬɟ�ɤɨɪɨɧɤɢ�ɧɚ����q��

�������������������� ����� ɦɦ+U59
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Ɋɢɫ�����ɋɯɟɦɚ�ɜɡɚɢɦɨɞɟɣɫɬɜɢɹ�ɚɥɦɚɡɨɜ�ɤɨɪɨɧɤɢ�ɨɞɧɨɣ�ɥɢɧɢɢ�ɪɟɡɚɧɢɹ�ɫ�ɡɚɛɨɟɦ�ɫɤɜɚɠɢɧɵ��
ɍɝɥɭɛɤɚ�ɚɥɦɚɡɨɜ�ɜ�ɩɨɪɨɞɭ��ɚ�� ɩɟɪɜɨɧɚɱɚɥɶɧɚɹ��ɛ�� ɩɪɢ�ɩɪɨɯɨɠɞɟɧɢɢ�ɦɟɧɶɲɟɝɨ�ɪɚɫɫɬɨɹɧɢɹ��

ɱɟɦ�ɪɚɫɫɬɨɹɧɢɟ�ɦɟɠɞɭ�ɚɥɦɚɡɚɦɢ�ɧɚ�ɨɞɧɨɣ�ɥɢɧɢɢ�ɪɟɡɚɧɢɹ��OD���ɜ�� ɩɨɫɥɟ�ɩɪɨɯɨɠɞɟɧɢɹ�
ɪɚɫɫɬɨɹɧɢɹ�OD��ɝ�� ɩɨɫɥɟ�ɩɪɨɯɨɠɞɟɧɢɹ�ɪɚɫɫɬɨɹɧɢɹ��OD

ɉɨ� ɫɪɚɜɧɟɧɢɸ� ɫ� ɢɦɩɪɟɝɧɢɪɨɜɚɧɧɵɦɢ�
ɤɨɪɨɧɤɚɦɢ� ɨɞɧɨɫɥɨɣɧɵɟ ɢɦɟɸɬ� ɛɨɥɶɲɢɣ� ɜɵɩɭɫɤ�
ɚɥɦɚɡɨɜ� ɢ� ɩɨɷɬɨɦɭ� ɡɚɡɨɪ�ɦɟɠɞɭ�ɦɚɬɪɢɰɟɣ� ɢ� ɡɚɛɨɟɦ�
ɩɨɡɜɨɥɹɟɬ� ɨɫɭɳɟɫɬɜɥɹɬɶ� ɩɪɢ� ɛɭɪɟɧɢɢ� ɛɨɥɶɲɢɣ�
ɨɛɴɟɦ�ɜɵɧɨɫɚ�ɲɥɚɦɚ�ɢɡ�ɩɨɞ�ɫɟɤɬɨɪɚ�ɤɨɪɨɧɤɢ��Ⱦɚɠɟ�
ɟɫɥɢ�ɩɪɟɧɟɛɪɟɱɶ�ɷɬɢɦ��ɩɪɢ�ɩɨɜɨɪɨɬɟ�ɤɨɪɨɧɤɢ�ɧɚ�ɭɝɨɥ�
ɨɝɪɚɧɢɱɢɜɚɸɳɢɣ� ɫɟɤɬɨɪ�� ɬ�� ɟ�� ��q�� ɦɚɤɫɢɦɚɥɶɧɵɣ�
ɨɛɴɟɦ�ɲɥɚɦɚ��ɤɨɬɨɪɵɣ�ɩɨɩɚɞɟɬ�ɜ�ɩɪɨɦɵɜɨɱɧɨɟ�ɨɤɧɨ��
ɫɨɫɬɚɜɢɬ
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ɝɞɟ�D ± ɜɵɫɨɬɚ�ɩɪɨɦɵɜɨɱɧɨɝɨ�ɨɤɧɚ��E ± ɟɝɨ�ɞɥɢɧɚ��F ±
ɟɝɨ�ɲɢɪɢɧɚ�

ɋɨɨɬɧɟɫɹ� ɨɛɴɟɦɵ ɲɥɚɦɚ� 9ɲ�ɩ�ɨ� ɢ� ɩɨɥɨɫɬɢ�
ɩɪɨɦɵɜɨɱɧɨɝɨ� ɨɤɧɚ� �9ɩ�ɨ���
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�
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ɨɩɲɨɩ
 ² �� ɩɪɢɯɨɞɢɦ� ɤ ɜɵɜɨɞɭ�� ɱɬɨ� ɞɚɠɟ� ɩɪɢ�ɦɚɤɫɢɦɚɥɶɧɨ� ɜɨɡɦɨɠɧɨɦ�



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

��

ɫɤɨɩɥɟɧɢɢ� ɲɥɚɦɚ� ɜ� ɩɪɨɦɵɜɨɱɧɨɦ� ɨɤɧɟ� ɜ� ɫɥɭɱɚɟ� ɩɪɚɜɢɥɶɧɨ� ɜɵɛɪɚɧɧɨɣ� ɩɨɞɚɱɢ
ɩɪɨɦɵɜɨɱɧɨɣ�ɠɢɞɤɨɫɬɢ�ɡɚɛɨɣ ɛɭɞɟɬ�ɨɱɢɳɚɬɶɫɹ�ɩɨɥɧɨɫɬɶɸ�

ȼɵɜɨɞɵ
�� Ɋɚɡɪɚɛɨɬɚɧɧɵɟ� ɜ� ɂɋɆ� ɢɦ� ȼ� ɇ� Ȼɚɤɭɥɹ� ɇȺɇ� ɍɤɪɚɢɧɵ� ɬɟɪɦɨɫɬɨɣɤɢɟ�

ɫɢɧɬɟɬɢɱɟɫɤɢɟ� ɦɨɧɨɤɪɢɫɬɚɥɥɢɱɟɫɤɢɟ� ɚɥɦɚɡɵ� ɡɟɪɧɢɫɬɨɫɬɶɸ� ���������� ɦɤɦ� ɦɨɠɧɨ� ɭɫɩɟɲɧɨ�
ɩɪɢɦɟɧɹɬɶ�ɞɥɹ�ɨɫɧɚɳɟɧɢɹ�ɨɞɧɨɫɥɨɣɧɵɯ�ɛɭɪɨɜɵɯ�ɤɨɪɨɧɨɤ�

�� ɉɪɢ� ɨɫɧɚɳɟɧɢɢ� ɪɚɛɨɱɟɝɨ� ɬɨɪɰɚ� ɨɞɧɨɫɥɨɣɧɨɣ� ɚɥɦɚɡɧɨɣ� � ɤɨɪɨɧɤɢ� ɜ� ɩɟɪɜɨɦ�
ɪɚɞɢɚɥɶɧɨɦ�ɪɹɞɭ�ɤɚɠɞɨɝɨ�ɟɟ� ɫɟɤɬɨɪɚ�ɜ�ɰɟɥɹɯ�ɪɚɰɢɨɧɚɥɶɧɨɝɨ�ɢɫɩɨɥɶɡɨɜɚɧɢɹ�ɚɥɦɚɡɧɨɝɨ�ɫɵɪɶɹ�
ɰɟɥɟɫɨɨɛɪɚɡɧɨ� ɢɫɩɨɥɶɡɨɜɚɬɶ� ɚɥɦɚɡɵ� ɫ� ɦɟɧɶɲɟɣ� ɦɚɝɧɢɬɧɨɣ� ɜɨɫɩɪɢɢɦɱɢɜɨɫɬɶɸ�� ɬ�� ɟ�� ɛɨɥɟɟ�
ɩɪɨɱɧɵɟ��ɚ�ɞɥɹ�ɩɨɫɥɟɞɭɸɳɢɯ�ɪɹɞɨɜ�� ɫ�ɛɨɥɶɲɟɣ�ɦɚɝɧɢɬɧɨɣ�ɜɨɫɩɪɢɢɦɱɢɜɨɫɬɶɸ�

�� ɉɪɢ� ɜɵɛɨɪɟ� ɨɫɟɜɨɣ� ɧɚɝɪɭɡɤɢ� ɧɚ� ɤɨɪɨɧɤɭ� ɧɟɨɛɯɨɞɢɦɨ� ɭɱɢɬɵɜɚɬɶ� ɪɚɡɪɭɲɚɸɳɭɸ�
ɧɚɝɪɭɡɤɭ�ɦɟɧɟɟ�ɩɪɨɱɧɵɯ�ɚɥɦɚɡɨɜ��ɬ��ɟ��ɚɥɦɚɡɨɜ��ɫɬɨɹɳɢɯ�ɜ�ɩɨɫɥɟɞɧɟɦ�ɪɚɞɢɚɥɶɧɨɦ�ɪɹɞɭ�ɫɟɤɬɨɪɚ�

�� Ɋɚɡɪɚɛɨɬɚɧɧɵɟ�ɨɞɧɨɫɥɨɣɧɵɟ�ɤɨɪɨɧɤɢ�ɫ�ɨɫɧɚɳɟɧɢɟɦ�ɢɯ�ɋȺ�ɡɟɪɧɢɫɬɨɫɬɶɸ�����������ɦɤɦ�
ɩɨɡɜɨɥɹɸɬ�ɩɨɜɵɫɢɬɶ�ɦɟɯɚɧɢɱɟɫɤɭɸ�ɫɤɨɪɨɫɬɶ�ɛɭɪɟɧɢɹ�ɜ�ɩɨɪɨɞɚɯ�ɫɪɟɞɧɟɣ�ɤɪɟɩɨɫɬɢ�ɞɨ�����ɪɚɡɚ�ɩɨ�
ɫɪɚɜɧɟɧɢɸ�ɫ�ɢɦɩɪɟɝɧɢɪɨɜɚɧɧɵɦɢ�ɤɨɪɨɧɤɚɦɢ��ɨɫɧɚɳɟɧɧɵɦɢ�ɋȺ�ɡɟɪɧɢɫɬɨɫɬɶɸ���������ɦɤɦ�

ɉɨɤɚɡɚɧɨ�� ɳɨ� ɪɨɡɪɨɛɥɟɧɿ� ɜ� ȱɇɆ ɿɦ� ȼ� Ɇ� Ȼɚɤɭɥɹ� ɇȺɇ� ɍɤɪɚʀɧɢ� ɦɨɧɨɤɪɢɫɬɚɥɿɱɧɿ�
ɫɢɧɬɟɬɢɱɧɿ� ɚɥɦɚɡɢ� ɪɨɡɦɿɪɨɦ� ɩɨɧɚɞ� ����� ɦɤɦ� ɦɨɠɧɚ� ɭɫɩɿɲɧɨ� ɜɢɤɨɪɢɫɬɨɜɭɜɚɬɢ� ɞɥɹ�
ɨɫɧɚɳɟɧɧɹ� ɛɭɪɨɜɨɝɨ� ɿɧɫɬɪɭɦɟɧɬɭ�� Ɋɨɡɪɨɛɥɟɧɨ� ɤɨɧɫɬɪɭɤɰɿɸ� ɛɭɪɨɜɨʀ� ɤɨɪɨɧɤɢ� ɿ� ɫɯɟɦɭ�
ɨɫɧɚɳɟɧɧɹ� ʀʀ� ɪɨɛɨɱɨɝɨ� ɬɨɪɰɹ� ɜɟɥɢɤɢɦɢ� ɫɢɧɬɟɬɢɱɧɢɦɢ� ɚɥɦɚɡɚɦɢ�� ɇɚɜɟɞɟɧɨ� ɪɟɡɭɥɶɬɚɬɢ�
ɥɚɛɨɪɚɬɨɪɧɢɯ�ɜɢɩɪɨɛɭɜɚɧɶ�ɩɪɚɰɟɡɞɚɬɧɨɫɬɿ�ɞɨɫɥɿɞɧɢɯ�ɛɭɪɨɜɢɯ�ɤɨɪɨɧɨɤ�

Ʉɥɸɱɨɜɿ� ɫɥɨɜɚ�� ɫɢɧɬɟɬɢɱɧɿ� ɚɥɦɚɡɢ�� ɧɚɜɚɧɬɚɠɟɧɧɹ�� ɩɢɬɨɦɚ� ɦɚɝɧɿɬɧɚ�
ɫɩɪɢɣɧɹɬɥɢɜɿɫɬɶ��ɦɿɰɧɿɫɬɶ��ɨɞɧɨɲɚɪɨɜɿ�ɚɥɦɚɡɧɿ�ɛɭɪɨɜɿ�ɤɨɪɨɧɤɢ�

,W� LV� VKRZQ� WKDW� WKH� GHYHORSHG� ,60� VLQJOH� FU\VWDO� V\QWKHWLF� GLDPRQGV� ODUJHU� WKDQ� �����
PLFURQV�FDQ�EH�VXFFHVVIXOO\�XVHG�WR�HTXLS�WKH�GULOOLQJ�WRRO��7KH�GHVLJQ�RI�WKH�GULOO�ELW�DQG�WKH�FLUFXLW�
HTXLS�LWV�ZRUNLQJ�IDFH�RI�ODUJH�V\QWKHWLF�GLDPRQGV��7KH�UHVXOWV�RI�ODERUDWRU\� WHVWV�RI�SHUIRUPDQFH�
H[SHULHQFHG�GULOO�ELWV�

.H\� ZRUGV�� V\QWKHWLF� GLDPRQGV�� ZHLJKW�� PDJQHWLF� VXVFHSWLELOLW\�� GXUDELOLW\�� VLQJOH�OD\HU�
GLDPRQG�GULOO�ELWV��

Ʌɢɬɟɪɚɬɭɪɚ
�� Ɉɩɪɟɞɟɥɟɧɢɟ� ɦɚɤɫɢɦɚɥɶɧɨɣ� ɭɝɥɭɛɤɢ� ɚɥɦɚɡɧɵɯ� ɪɟɡɰɨɜ� ɨɞɧɨɫɥɨɣɧɵɯ� ɤɨɪɨɧɨɤ� ɫ�

ɪɚɞɢɚɥɶɧɨɣ� ɪɚɫɤɥɚɞɤɨɣ� � Ⱥ� Ⱥ� Ʉɚɪɚɤɨɡɨɜ�� Ɇ� ɋ� ɉɨɩɨɜɚ�� &� ɇ� ɉɚɪɮɟɧɸɤ� ɢ� ɞɪ�� ���
ɉɨɪɨɞɨɪɚɡɪɭɲɚɸɳɢɣ�ɢ�ɦɟɬɚɥɥɨɨɛɪɚɛɚɬɵɜɚɸɳɢɣ�ɢɧɫɬɪɭɦɟɧɬ�± ɬɟɯɧɢɤɚ�ɢ�ɬɟɯɧɨɥɨɝɢɹ�
ɟɝɨ� ɢɡɝɨɬɨɜɥɟɧɢɹ� ɢ� ɩɪɢɦɟɧɟɧɢɹ�� ɋɛ�� ɧɚɭɱ�� ɬɪ�� ± Ʉ��� ɂɋɆ� ɢɦ�� ȼ� ɇ�� Ȼɚɤɭɥɹ� ɇȺɇ�
ɍɤɪɚɢɧɵ������� � ȼɵɩ� ��� ± ɋ� ��������

�� ɂɫɫɥɟɞɨɜɚɧɢɟ� ɢ� ɪɟɤɨɦɟɧɞɚɰɢɢ� ɩɨ� ɨɫɧɚɳɟɧɢɸ� ɛɭɪɨɜɨɝɨ� ɢɧɫɬɪɭɦɟɧɬɚ� ɤɪɭɩɧɵɦɢ�
ɫɢɧɬɟɬɢɱɟɫɤɢɦɢ� ɚɥɦɚɡɚɦɢ� �� Ƚ� Ⱦ� ɂɥɶɧɢɰɤɚɹ�� Ⱥ� ɉ� Ɂɚɤɨɪɚ�� Ɋ� Ʉ� Ȼɨɝɞɚɧɨɜ� ɢ� ɞɪ�� ���
ɉɨɪɨɞɨɪɚɡɪɭɲɚɸɳɢɣ�ɢ�ɦɟɬɚɥɥɨɨɛɪɚɛɚɬɵɜɚɸɳɢɣ�ɢɧɫɬɪɭɦɟɧɬ�± ɬɟɯɧɢɤɚ�ɢ�ɬɟɯɧɨɥɨɝɢɹ�
ɟɝɨ� ɢɡɝɨɬɨɜɥɟɧɢɹ� ɢ� ɩɪɢɦɟɧɟɧɢɹ�� ɋɛ�� ɧɚɭɱ�� ɬɪ�� ± Ʉ��� ɂɋɆ� ɢɦ�� ȼ� ɇ�� Ȼɚɤɭɥɹ� ɇȺɇ�
ɍɤɪɚɢɧɵ������� � ȼɵɩ� ����± ɋ� ������

�� ɂɫɫɥɟɞɨɜɚɧɢɟ� ɮɢɡɢɤɨ�ɦɟɯɚɧɢɱɟɫɤɢɯ� ɯɚɪɚɤɬɟɪɢɫɬɢɤ� ɤɪɭɩɧɵɯ� ɫɢɧɬɟɬɢɱɟɫɤɢɯ�
ɦɨɧɨɤɪɢɫɬɚɥɥɨɜ� ɞɥɹ� ɛɭɪɨɜɨɝɨ� ɢɧɫɬɪɭɦɟɧɬɚ� �� ɇ� ȼ� ɇɨɜɢɤɨɜ�� Ⱥ� ɉ� Ɂɚɤɨɪɚ��
Ƚ� Ⱦ� ɂɥɶɧɢɰɤɚɹɢ�ɞɪ�� ���ɉɨɪɨɞɨɪɚɡɪɭɲɚɸɳɢɣ�ɢ�ɦɟɬɚɥɥɨɨɛɪɚɛɚɬɵɜɚɸɳɢɣ�ɢɧɫɬɪɭɦɟɧɬ�
± ɬɟɯɧɢɤɚ� ɢ� ɬɟɯɧɨɥɨɝɢɹ� ɟɝɨ� ɢɡɝɨɬɨɜɥɟɧɢɹ� ɢ� ɩɪɢɦɟɧɟɧɢɹ�� ɋɛ�� ɧɚɭɱ�� ɬɪ�� ± Ʉ��� ɂɋɆ�
ɢɦ� ȼ� ɇ� Ȼɚɤɭɥɹ�ɇȺɇ�ɍɤɪɚɢɧɵ� ����� � ȼɵɩ� ��� ± ɋ� ��������

ɉɨɫɬɭɩɢɥɚ��������


