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

���

ɦɟɬɚɥɥɨɨɛɪɚɛɚɬɵɜɚɸɳɢɣ� ɢɧɫɬɪɭɦɟɧɬ� ± ɬɟɯɧɢɤɚ� ɢ� ɬɟɯɧɨɥɨɝɢɹ� ɟɝɨ� ɢɡɝɨɬɨɜɥɟɧɢɹ� ɢ�
ɩɪɢɦɟɧɟɧɢɹ��ɋɛ��ɧɚɭɱ��ɬɪ��± Ʉ���ɂɋɆ�ɢɦ� ȼ� ɇ� Ȼɚɤɭɥɹ�ɇȺɇ�ɍɤɪɚɢɧɵ��������± ɋ�����± ����

�� Ɉɰɟɧɤɚ�ɤɚɱɟɫɬɜɚ�ɩɨɪɨɲɤɨɜ�ɫɜɟɪɯɬɜɟɪɞɵɯ�ɦɚɬɟɪɢɚɥɨɜ��ɑɚɫɬɶ����Ɍɟɨɪɟɬɢɱɟɫɤɢɟ�ɨɫɧɨɜɵ�
ɦɟɬɨɞɚ� ɨɰɟɧɤɢ� ɯɚɪɚɤɬɟɪɢɫɬɢɤ� ɤɚɱɟɫɬɜɚ� �� ɇ� ȼ� ɇɨɜɢɤɨɜ�� Ƚ� Ɏ� ɇɟɜɫɬɪɭɟɜ��
Ƚ� Ⱦ� ɂɥɶɧɢɰɤɚɹ�� ɢ� ɞɪ�� ��� ɋɜɟɪɯɬɜɵɟ� ɦɚɬɟɪ�� ± ������ ± ʋ� ��� ± ɋ�� ��±���� ɑ�� ���
ɉɪɚɤɬɢɱɟɫɤɨɟ� ɩɪɢɦɟɧɟɧɢɟ� ɧɨɜɨɝɨ� ɦɟɬɨɞɚ� ɨɰɟɧɤɢ� ɯɚɪɚɤɬɟɪɢɫɬɢɤ� ɤɚɱɟɫɬɜɚ� ���
ɋɜɟɪɯɬɜɟɪɞɵɟ�ɦɚɬɟɪ��± ������± ʋ����± ɋ����±���

�� ɋɢɧɬɟɬɢɱɟɫɤɢɟ� ɚɥɦɚɡɵ� ɜ� ɝɟɨɥɨɝɨɪɚɡɜɟɞɨɱɧɨɦ� ɛɭɪɟɧɢɢ� ��ɉɨɞ� ɪɟɞ�� ȼ� ɇ� Ȼɚɤɭɥɹ�� ± Ʉ��
ɇɚɭɤ��ɞɭɦɤɚ��������± ����ɫ�

ɉɨɫɬɭɩɢɥɚ�����������

ɍȾɄ����������������

Ⱥ� Ⱥ� Ʉɨɠɟɜɧɢɤɨɜ��ɞ�ɪ�ɬɟɯɧ��ɧɚɭɤ��Ⱥ� Ʉ� ɋɭɞɚɤɨɜ��ɤɚɧɞ��ɬɟɯɧ��ɧɚɭɤ�

Ƚɨɫɭɞɚɪɫɬɜɟɧɧɵɣ�ȼɍɁ�©ɇɚɰɢɨɧɚɥɶɧɵɣ�ɝɨɪɧɵɣ�ɭɧɢɜɟɪɫɢɬɟɬª��ɝ� Ⱦɧɟɩɪɨɩɟɬɪɨɜɫɤ��ɍɤɪɚɢɧɚ

ɊȿɁɍɅɖɌȺɌɕ�ɈɉɕɌɇɈ�ɉɊɈɆɕɒɅȿɇɇɈȽɈ�ȼɇȿȾɊȿɇɂə ɌȿɏɇɈɅɈȽɂɂ�
ɈȻɈɊɍȾɈȼȺɇɂə�ȽɂȾɊɈȽȿɈɅɈȽɂɑȿɋɄɂɏ�ɋɄȼȺɀɂɇ�ɄɊɂɈȽȿɇɇɈ�

ȽɊȺȼɂɃɇɕɆɂ�ɎɂɅɖɌɊȺɆɂ

ɉɪɟɞɫɬɚɜɥɟɧɵ� ɪɟɡɭɥɶɬɚɬɵ� ɩɪɨɢɡɜɨɞɫɬɜɟɧɧɵɯ� ɢɫɩɵɬɚɧɢɣ�ɬɟɯɧɨɥɨɝɢɢ� ɨɛɨɪɭɞɨɜɚɧɢɹ�
ɝɢɞɪɨɝɟɨɥɨɝɢɱɟɫɤɢɯ�ɫɤɜɚɠɢɧ�ɤɪɢɨɝɟɧɧɨ�ɝɪɚɜɢɣɧɵɦɢ�ɮɢɥɶɬɪɚɦɢ��Ɉɩɪɟɞɟɥɟɧɚ�ɷɤɨɧɨɦɢɱɟɫɤɚɹ�
ɷɮɮɟɤɬɢɜɧɨɫɬɶ�ɢɫɩɵɬɚɧɧɨɣ�ɬɟɯɧɨɥɨɝɢɢ�

Ʉɥɸɱɟɜɵɟ� ɫɥɨɜɚ�� ɩɪɨɢɡɜɨɞɫɬɜɟɧɧɵɟ� ɢɫɩɵɬɚɧɢɹ�� ɝɢɞɪɨɝɟɨɥɨɝɢɱɟɫɤɚɹ� ɫɤɜɚɠɢɧɚ��
ɤɪɢɨɝɟɧɧɚɹ�ɬɟɯɧɨɥɨɝɢɹ��ɤɪɢɨɝɟɧɧɨ�ɝɪɚɜɢɣɧɵɣ�ɮɢɥɶɬɪ�

Ⱥɤɬɭɚɥɶɧɨɫɬɶ�ɢ�ɫɨɫɬɨɹɧɢɟ�ɩɪɨɛɥɟɦɵ��Ⱦɥɹ ɨɛɨɪɭɞɨɜɚɧɢɹ ɜɨɞɨɩɪɢɟɦɧɨɣ�ɱɚɫɬɢ�ɫɤɜɚɠɢɧ�
ɜɨɞɨɧɨɫɧɵɟ�ɝɨɪɢɡɨɧɬɵ�ɤɨɬɨɪɵɯ�ɩɪɟɞɫɬɚɜɥɟɧɵ�ɦɟɥɤɨɡɟɪɧɢɫɬɵɦɢ��ɬɨɧɤɨɡɟɪɧɢɫɬɵɦɢ�ɢ�ɩɵɥɟɜɚɬɵɦɢ�
ɩɟɫɤɚɦɢ��ɧɟɨɛɯɨɞɢɦɨ�ɢɫɩɨɥɶɡɨɜɚɬɶ�ɝɪɚɜɢɣɧɵɟ�ɮɢɥɶɬɪɵ��ɋ�ɷɬɨɣ�ɰɟɥɶɸ�ɢɫɩɨɥɶɡɭɸɬɫɹ�ɪɚɡɧɵɟ�ɬɢɩɵ�
ɝɪɚɜɢɣɧɵɯ� ɮɢɥɶɬɪɨɜ�� ɤɨɬɨɪɵɟ� ɢɡɝɨɬɚɜɥɢɜɚɸɬɫɹ� ɤɚɤ� ɧɚ� ɞɧɟɜɧɨɣ� ɩɨɜɟɪɯɧɨɫɬɢ�� ɬɚɤ� ɢ� ɜ� ɛɭɪɨɜɨɣ�
ɫɤɜɚɠɢɧɟ�� ɗɬɢ� ɤɨɧɫɬɪɭɤɰɢɢ� ɢɦɟɸɬ� ɪɹɞ� ɧɟɞɨɫɬɚɬɤɨɜ�� ɩɪɢɜɨɞɹɳɢɯ� ɤ� ɩɟɪɟɪɚɫɯɨɞɭ� ɜɪɟɦɟɧɢ� ɢ�
ɫɪɟɞɫɬɜ��ɨɬɜɟɞɟɧɧɵɯ�ɧɚ�ɨɛɨɪɭɞɨɜɚɧɢɟ�ɛɭɪɨɜɵɯ�ɫɤɜɚɠɢɧ�ɝɪɚɜɢɣɧɵɦɢ�ɮɢɥɶɬɪɚɦɢ�>����@�

ɇɚ� ɤɚɮɟɞɪɟ� ɬɟɯɧɢɤɢ� ɪɚɡɜɟɞɤɢ�ɦɟɫɬɨɪɨɠɞɟɧɢɣ� ɩɨɥɟɡɧɵɯ�ɢɫɤɨɩɚɟɦɵɯ�ɇɚɰɢɨɧɚɥɶɧɨɝɨ�
ɝɨɪɧɨɝɨ�ɭɧɢɜɟɪɫɢɬɟɬɚ�ɧɚ�ɩɪɨɬɹɠɟɧɢɢ�ɪɹɞɚ�ɥɟɬ�ɩɪɨɜɨɞɹɬɫɹ�ɪɚɛɨɬɵ�ɩɨ�ɪɚɡɪɚɛɨɬɤɟ�ɬɟɯɧɨɥɨɝɢɢ�
ɢɡɝɨɬɨɜɥɟɧɢɹ� ɤɪɢɨɝɟɧɧɨ�ɝɪɚɜɢɣɧɵɯ� ɮɢɥɶɬɪɨɜ� �ɄȽɎ�� ɢ� ɬɟɯɧɨɥɨɝɢɢ� ɨɛɨɪɭɞɨɜɚɧɢɹ� ɢɦɢ�
ɜɨɞɨɩɪɢɟɦɧɨɣ�ɱɚɫɬɢ�ɫɤɜɚɠɢɧ�>����@�

ȼ� ɨɫɧɨɜɟ� ɪɚɛɨɬɵ� ɥɟɠɢɬ� ɢɞɟɹ� ɫɨɡɞɚɧɢɹ� ɬɟɯɧɨɥɨɝɢɢ� ɢɡɝɨɬɨɜɥɟɧɢɹ� ɷɥɟɦɟɧɬɚ� ɝɪɚɜɢɣɧɨɝɨ�
ɮɢɥɶɬɪɚ� ɛɥɨɱɧɨɣ� ɤɨɧɫɬɪɭɤɰɢɢ� ɫ� ɫɨɟɞɢɧɟɧɢɟɦ� ɝɪɚɜɢɣɧɨɝɨ� ɦɚɬɟɪɢɚɥɚ� ɜ� ɦɨɧɨɥɢɬ� ɫ� ɩɨɦɨɳɶɸ�
ɜɹɠɭɳɟɝɨ� ɜɟɳɟɫɬɜɚ� ɧɚ� ɜɨɞɧɨɣ� ɨɫɧɨɜɟ� ɩɨ� ɤɪɢɨɝɟɧɧɨɣ� �ɧɢɡɤɨɬɟɦɩɟɪɚɬɭɪɧɨɣ�� ɬɟɯɧɨɥɨɝɢɢ� ɫ�
ɩɨɫɥɟɞɭɸɳɢɦ�ɩɟɪɟɯɨɞɨɦ�ɝɪɚɜɢɣɧɨɝɨ�ɦɚɬɟɪɢɚɥɚ�ɜ�ɪɵɯɥɨɟ�ɫɨɫɬɨɹɧɢɟ�ɡɚ�ɫɱɟɬ�ɩɪɢɨɛɪɟɬɟɧɢɹ�ɜɹɠɭɳɢɦ�
ɜɟɳɟɫɬɜɨɦ� ɪɟɨɥɨɝɢɱɟɫɤɢɯ� ɫɜɨɣɫɬɜ� ɜɨɞɵ�� ɱɬɨ� ɩɪɨɢɫɯɨɞɢɬ� ɩɨɞ� ɜɨɡɞɟɣɫɬɜɢɟɦ� ɩɨɥɨɠɢɬɟɥɶɧɨɣ�
ɬɟɦɩɟɪɚɬɭɪɵ�ɩɥɚɫɬɨɜɵɯ�ɜɨɞ�ɩɨɫɥɟ�ɞɨɫɬɚɜɤɢ�ɄȽɎ�ɜ�ɜɨɞɨɩɪɢɟɦɧɭɸ�ɱɚɫɬɶ�ɫɤɜɚɠɢɧɵ�

ɐɟɥɶ� ɪɚɛɨɬɵ ± ɩɪɨɚɧɚɥɢɡɢɪɨɜɚɬɶ� ɪɟɡɭɥɶɬɚɬɵ� ɩɪɨɢɡɜɨɞɫɬɜɟɧɧɵɯ� ɢɫɩɵɬɚɧɢɣ� ɩɨ�
ɨɩɪɟɞɟɥɟɧɢɸ� ɷɮɮɟɤɬɢɜɧɨɫɬɢ� ɬɟɯɧɨɥɨɝɢɢ� ɨɛɨɪɭɞɨɜɚɧɢɹ� ɜɨɞɨɩɪɢɟɦɧɨɣ� ɱɚɫɬɢ�
ɝɢɞɪɨɝɟɨɥɨɝɢɱɟɫɤɨɣ�ɫɤɜɚɠɢɧɵ�ɄȽɎ�ɢ�ɷɤɨɧɨɦɢɱɟɫɤɨɣ�ɷɮɮɟɤɬɢɜɧɨɫɬɢ�ɜɵɩɨɥɧɟɧɢɹ�ɪɚɛɨɬ�ɩɨ�
ɩɪɟɞɥɚɝɚɟɦɨɣ�ɬɟɯɧɨɥɨɝɢɢ�



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

���

ɉɪɨɢɡɜɨɞɫɬɜɟɧɧɵɟ�ɢɫɩɵɬɚɧɢɹ�ɬɟɯɧɨɥɨɝɢɢ�ɨɛɨɪɭɞɨɜɚɧɢɹ�ɝɢɞɪɨɝɟɨɥɨɝɢɱɟɫɤɢɯ�ɫɤɜɚɠɢɧ�
ɄȽɎ� ɩɪɨɜɨɞɢɥɢ� ɧɚ� ɫɥɟɞɭɸɳɢɯ� ɤɨɦɦɟɪɱɟɫɤɢɯ� ɩɪɟɞɩɪɢɹɬɢɹɯ�� ɑɉ� ©Ⱥɡɨɜɧɟɪɭɞɝɟɨɥɨɝɢɹª�
�Ȼɚɥɤɨɜɨ� Ɍɨɤɦɚɤɫɤɨɝɨ� ɪɚɣɨɧɚ� Ɂɚɩɨɪɨɠɫɤɨɣ� ɨɛɥɚɫɬɢ�� ɇɢɤɨɥɚɟɜɤɚ� ȼɚɫɢɥɶɤɨɜɫɤɨɝɨ� ɪɚɣɨɧɚ�
Ⱦɧɟɩɪɨɩɟɬɪɨɜɫɤɨɣ� ɨɛɥɚɫɬɢ�� ɢ ɈɈɈ� ɉɪɨɦɵɲɥɟɧɧɨ�ɝɟɨɥɨɝɢɱɟɫɤɨɣ� ɝɪɭɩɩɟ�
©Ⱦɧɟɩɪɨɝɢɞɪɨɫɬɪɨɣª� �ɀɞɚɧɨɜɤɚ� Ɇɚɝɞɚɥɢɧɨɜɫɤɨɝɨ� ɪɚɣɨɧɚ� ɢ� Ɇɭɫɢɟɜɤɚ� Ʉɪɢɜɨɪɨɠɫɤɨɝɨ�
ɪɚɣɨɧɚ�Ⱦɧɟɩɪɨɩɟɬɪɨɜɫɤɨɣ�ɨɛɥɚɫɬɢ���

ɍɫɥɨɜɢɹ�ɢ�ɩɨɪɹɞɨɤ�ɨɛɨɪɭɞɨɜɚɧɢɹ ɫɤɜɚɠɢɧ�ɄȽɎ
ɉɪɨɢɡɜɨɞɫɬɜɟɧɧɵɟ�ɢɫɩɵɬɚɧɢɹ�ɬɟɯɧɨɥɨɝɢɢ�ɨɛɨɪɭɞɨɜɚɧɢɹ�ɝɢɞɪɨɝɟɨɥɨɝɢɱɟɫɤɢɯ�ɫɤɜɚɠɢɧ�

ɤɪɢɨɝɟɧɧɨ�ɝɪɚɜɢɣɧɵɦɢ� ɮɢɥɶɬɪɚɦɢ� ɩɪɨɜɨɞɢɥɢ� ɜ� ɫɥɨɠɧɵɯ� ɝɟɨɥɨɝɢɱɟɫɤɢɯ� ɭɫɥɨɜɢɹɯ��
ɨɛɭɫɥɨɜɥɟɧɧɵɯ� ɧɚɥɢɱɢɟɦ� ɜ� ɪɚɡɪɟɡɚɯ� ɫɭɝɥɢɧɤɨɜ�� ɝɥɢɧɵ� ɛɨɥɶɲɨɣ� ɦɨɳɧɨɫɬɢ�� ɜ� ɬɨɦ� ɱɢɫɥɟ�
ɜɨɞɨɧɨɫɧɵɯ� ɝɨɪɢɡɨɧɬɚɯ�� ɡɚɫɨɥɟɧɧɵɯ� ɜɵɲɟɥɟɠɚɳɢɯ� ɩɥɚɫɬɨɜɵɯ� ɜɨɞ�� ɛɟɡɧɚɩɨɪɧɵɯ�
ɧɟɡɚɳɢɳɟɧɧɵɯ�ɜɨɞɨɧɨɫɧɵɯ�ɝɨɪɢɡɨɧɬɨɜ��ɩɪɟɞɫɬɚɜɥɟɧɧɵɯ�ɦɟɥɤɨɡɟɪɧɢɫɬɵɦɢ�ɩɟɫɤɚɦɢ�

Ⱦɥɹ� ɩɪɨɢɡɜɨɞɫɬɜɟɧɧɵɯ� ɢɫɩɵɬɚɧɢɣ� ɩɪɢɦɟɧɹɥɢ� ɪɚɡɥɢɱɧɵɟ� ɤɨɦɩɨɧɨɜɤɢ� ɮɢɥɶɬɪɨɜɵɯ�
ɤɨɥɨɧ��Ⱦɢɚɦɟɬɪɵ�ɢ�ɦɚɬɟɪɢɚɥɵ�ɤɨɥɨɧ�ɬɚɤɠɟ�ɪɚɡɥɢɱɧɵ���ɉɪɢɦɟɧɹɥɢ�ɬɪɭɛɵ�ɤɚɤ�ɦɟɬɚɥɥɢɱɟɫɤɢɟ��
ɬɚɤ�ɢ�ɢɡɝɨɬɨɜɥɟɧɧɵɟ�ɢɡ�ɉȼɏ��

ɇɚ� ɤɚɠɞɨɣ� ɫɤɜɚɠɢɧɟ� ɩɪɨɢɡɜɨɞɫɬɜɟɧɧɵɟ� ɢɫɩɵɬɚɧɢɹ� ɩɪɨɜɨɞɢɥɢ� ɫ� ɭɱɟɬɨɦ� ɤɨɧɤɪɟɬɧɵɯ�
ɭɫɥɨɜɢɣ��ɪɚɡɦɟɳɟɧɢɹ�ɭɱɚɫɬɤɚ�ɪɚɛɨɬ��ɝɥɭɛɢɧɵ�ɫɤɜɚɠɢɧɵ��ɢɫɩɨɥɶɡɭɟɦɨɝɨ�ɨɛɨɪɭɞɨɜɚɧɢɹ�ɢ�ɩɪ��
Ⱦɥɹ� ɢɫɩɵɬɚɧɢɣ� ɩɪɢɧɹɥɢ� ɟɞɢɧɵɣ� ɩɨɪɹɞɨɤ� ɜɵɩɨɥɧɟɧɢɹ� ɬɟɯɧɨɥɨɝɢɱɟɫɤɢɯ� ɨɩɟɪɚɰɢɣ� ɩɨ�
ɫɨɨɪɭɠɟɧɢɸ� ɝɢɞɪɨɝɟɨɥɨɝɢɱɟɫɤɨɣ� ɫɤɜɚɠɢɧɵ�� ɗɬɨɬ� ɩɨɪɹɞɨɤ� ɡɚɤɥɸɱɚɥɫɹ� ɜ� ɫɥɟɞɭɸɳɟɣ�
ɩɨɫɥɟɞɨɜɚɬɟɥɶɧɨɫɬɢ�ɜɵɩɨɥɧɟɧɢɹ�ɪɚɛɨɬ�

± ɩɨɫɥɟ�ɩɪɢɛɵɬɢɹ�ɧɚ�ɭɱɚɫɬɨɤ�ɜɟɞɟɧɢɹ�ɪɚɛɨɬ�ɪɚɡɦɟɳɚɥɢ�ɬɟɯɧɨɥɨɝɢɱɟɫɤɨɟ�ɨɛɨɪɭɞɨɜɚɧɢɟ�ɞɥɹ�
ɛɭɪɟɧɢɹ�ɫɤɜɚɠɢɧɵ�ɢ�ɢɡɝɨɬɨɜɥɹɥɢ�ɨɩɵɬɧɵɟ�ɨɛɪɚɡɰɵ�ɤɪɢɨɝɟɧɧɨ�ɝɪɚɜɢɣɧɵɯ�ɷɥɟɦɟɧɬɨɜ�ɄȽɗ�

± ɩɨɫɥɟ� ɛɭɪɟɧɢɹ� ɩɨɞ� ɷɤɫɩɥɭɚɬɚɰɢɨɧɧɭɸ� ɤɨɥɨɧɧɭ� ɢ� ɟɟ� ɰɟɦɟɧɬɢɪɨɜɚɧɢɹ� ɢɡɝɨɬɨɜɥɹɥɢ�
ɨɩɵɬɧɵɟ�ɨɛɪɚɡɰɵ�ɄȽɗ��ɪɚɫɱɟɬɧɨɣ�ɞɥɢɧɵ��ɗɬɨɬ�ɩɪɨɰɟɫɫ�ɡɚɤɥɸɱɚɥɫɹ�ɜ�ɩɨɞɝɨɬɨɜɤɟ�ɦɚɬɟɪɢɚɥɨɜ�
ɄȽɎ�� ɢɯ� ɫɦɟɲɢɜɚɧɢɢ� �ɪɢɫ�� ���� ɮɨɪɦɨɜɚɧɢɢ� �ɪɢɫ�� ��� ɢ� ɡɚɦɨɪɚɠɢɜɚɧɢɢ� �ɪɢɫ�� ��� ɨɩɵɬɧɵɯ�
ɨɛɪɚɡɰɨɜ�ɄȽɗ��Ɂɚɦɨɪɚɠɢɜɚɧɢɟ�ɄȽɗ�ɩɪɨɞɨɥɠɚɥɨɫɶ�ɧɚ�ɩɪɨɬɹɠɟɧɢɢ����ɱɚɫɨɜ�>�@��ɉɪɢ�ɷɬɨɦ�ɞɥɹ�
ɨɩɪɟɞɟɥɟɧɢɹ� ɷɤɨɧɨɦɢɱɟɫɤɨɣ� ɷɮɮɟɤɬɢɜɧɨɫɬɢ� ɢɫɫɥɟɞɭɟɦɨɣ� ɬɟɯɧɨɥɨɝɢɢ� ɪɟɝɢɫɬɪɢɪɨɜɚɥɢ�
ɡɚɬɪɚɬɵ�ɜɪɟɦɟɧɢ��ɦɚɬɟɪɢɚɥɨɜ�ɢ�ɷɧɟɪɝɨɧɨɫɢɬɟɥɟɣ�

± ɩɨɫɥɟ� ɜɫɤɪɵɬɢɹ� ɜɨɞɨɧɨɫɧɨɝɨ� ɝɨɪɢɡɨɧɬɚ�� ɟɝɨ� ɩɪɨɦɵɜɤɢ�� ɨɩɵɬɧɵɟ� ɨɛɪɚɡɰɵ� ɄȽɗ�
ɢɡɜɥɟɤɚɥɢɫɶ� ɢɡ� ɮɨɪɦ� �ɪɢɫ�� ��� ɫ� ɩɨɫɥɟɞɭɸɳɟɣ� ɫɛɨɪɤɨɣ� ɄȽɎ�� Ɉɞɧɨɜɪɟɦɟɧɧɨ� ɨɫɭɳɟɫɬɜɥɹɥɢ�
ɩɨɞɴɟɦ�ɛɭɪɢɥɶɧɨɣ�ɤɨɥɨɧɧɵ�ɢɡ�ɫɤɜɚɠɢɧɵ�ɢ�ɡɚɦɟɪ�ɬɟɦɩɟɪɚɬɭɪɵ�ɩɥɚɫɬɨɜɵɯ�ɜɨɞ��

Ɋɢɫ�����ɉɟɪɟɦɟɲɢɜɚɧɢɟ�ɤɨɦɩɨɡɢɬɚ Ɋɢɫ�����Ɏɨɪɦɨɜɚɧɢɟ�ɄȽɗ

ɋɛɨɪɤɚ� ɡɚɤɥɸɱɚɥɚɫɶ� ɜ� ɫɨɟɞɢɧɟɧɢɢ� ɄȽɗ� ɫ� ɤɚɪɤɚɫɨɦ� ɮɢɥɶɬɪɨɜɨɣ� ɤɨɥɨɧɧɵ� �ɪɢɫ�� ��� ɢ�
ɭɫɬɚɧɨɜɥɟɧɢɸ�ɧɢɠɧɟɝɨ�ɢ�ɜɟɪɯɧɟɝɨ�ɯɨɦɭɬɨɜ��ɉɪɨɞɨɥɠɢɬɟɥɶɧɨɫɬɶ�ɫɛɨɪɤɢ�ɮɢɤɫɢɪɨɜɚɥɢ�ɜ�ɠɭɪɧɚɥɟ�



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

���

± ɩɨɫɥɟɞɧɢɦ� ɷɬɚɩɨɦ� ɪɚɛɨɬ� ɹɜɥɹɥɢɫɶ� ɩɪɨɛɧɵɟ� ɨɬɤɚɱɢɜɚɧɢɹ�� ɉɪɨɞɨɥɠɢɬɟɥɶɧɨɫɬɶ�
ɩɪɨɦɵɜɚɧɢɹ�ɢ�ɩɪɨɛɧɵɯ�ɨɬɤɚɱɢɜɚɧɢɣ��ɞɟɛɢɬ�ɫɤɜɚɠɢɧɵ��ɫɬɚɬɢɱɟɫɤɢɣ�ɢ�ɞɢɧɚɦɢɱɟɫɤɢɣ�ɭɪɨɜɧɢ��
ɚ�ɬɚɤɠɟ�ɜɟɳɟɫɬɜɟɧɧɵɣ�ɫɨɫɬɚɜ�ɜɵɲɟɞɲɟɝɨ�ɢɡ�ɫɤɜɚɠɢɧɵ�ɩɨɬɨɤɚ�ɮɢɤɫɢɪɨɜɚɥɢ�ɜ�ɠɭɪɧɚɥɟ�

Ɋɟɡɭɥɶɬɚɬɵ�ɨɛɨɪɭɞɨɜɚɧɢɹ�ɫɤɜɚɠɢɧ�ɄȽɎ
Ɂɚ� ɷɬɨɬ�ɩɟɪɢɨɞ�ɛɵɥɨ�ɩɪɨɜɟɞɟɧɨ�ɱɟɬɵɪɟ�ɢɫɩɵɬɚɧɢɹ� ɬɟɯɧɨɥɨɝɢɢ�ɢɡɝɨɬɨɜɥɟɧɢɹ�ɄȽɗ� �ɢ�

ɨɛɨɪɭɞɨɜɚɧɢɹ�ɄȽɎ�ɜɨɞɨɩɪɢɟɦɧɵɯ�ɱɚɫɬɟɣ�ɝɢɞɪɨɝɟɨɥɨɝɢɱɟɫɤɢɯ�ɫɤɜɚɠɢɧ��ɝɥɭɛɢɧɚ�ɤɨɬɨɪɵɯ�ɧɟ�
ɩɪɟɜɵɲɚɥɚ�����ɦ��

ɋɨɨɪɭɠɟɧɢɟ� ɫɤɜɚɠɢɧ� ɨɫɭɳɟɫɬɜɥɹɥɢ� ɜ� ɡɢɦɧɢɣ� ɩɟɪɢɨɞ�� ɋɪɟɞɧɟɫɭɬɨɱɧɚɹ� ɬɟɦɩɟɪɚɬɭɪɚ�
ɜɨɡɞɭɯɚ� ɫɨɫɬɚɜɥɹɥɚ� ɨɬ� �� qɋ� ɞɨ� ±� qɋ�� ɡɚ� ɢɫɤɥɸɱɟɧɢɟɦ� ɹɧɜɚɪɹ� ����� ɝ�� ȼ� ɷɬɨɬ� ɩɟɪɢɨɞ�
ɬɟɦɩɟɪɚɬɭɪɚ�ɫɧɢɠɚɥɚɫɶ�ɞɨ�±�� qɋ�ɢ�ɧɢɠɟ��ɫɪɟɞɧɟɫɭɬɨɱɧɚɹ�ɦɢɧɭɫ��� qɋ��

Ɋɢɫ�����Ɂɚɦɨɪɚɠɢɜɚɧɢɟ�ɜ�ɥɚɪɟ�ɄȽɗ Ɋɢɫ�����ɂɡɜɥɟɱɟɧɢɟ�ɨɩɵɬɧɵɯ�ɨɛɪɚɡɰɨɜ�
ɄȽɗ ɢɡ�ɮɨɪɦ

ɇɚ� ɭɱɚɫɬɤɟ� ɜ� ɇɢɤɨɥɚɟɜɤɟ� ɢɡ�ɡɚ� ɧɢɡɤɨɣ� ɬɟɦɩɟɪɚɬɭɪɵ� ɨɤɪɭɠɚɸɳɟɣ� ɫɪɟɞɵ� ɄȽɗ�
ɡɚɦɨɪɚɠɢɜɚɥɢ�ɜ�ɚɬɦɨɫɮɟɪɧɵɯ�ɭɫɥɨɜɢɹɯ��Ɇɚɬɟɪɢɚɥɵ�ɢɡɪɚɫɯɨɞɨɜɚɧɧɵɟ�ɞɥɹ�ɢɡɝɨɬɨɜɥɟɧɢɹ�ɄȽɎ�
ɢ�ɢɯ�ɤɨɥɢɱɟɫɬɜɨ�ɩɪɢɜɟɞɟɧɵ�ɜ�ɬɚɛɥ����

Ⱦɨɫɬɚɜɥɹɥɢ� ɝɪɚɜɢɣ� ɫ� ɛɚɡ� ɩɪɟɞɩɪɢɹɬɢɣ� ɛɭɪɨɜɵɦɢ� ɭɫɬɚɧɨɜɤɚɦɢ�� ɜɨɞɭ� ɜɨɞɨɜɨɡɚɦɢ� ɢɡ�
ɛɥɢɠɚɣɲɢɯ�ɜɨɞɨɟɦɨɜ�

ɉɨɫɥɟ� ɜɫɤɪɵɬɢɹ� ɜɨɞɨɧɨɫɧɨɝɨ� ɝɨɪɢɡɨɧɬɚ� ɧɚ� ɜɫɸ� ɦɨɳɧɨɫɬɶ� ɢɡɦɟɪɹɥɢ� ɬɟɦɩɟɪɚɬɭɪɭ�
ɩɥɚɫɬɨɜɵɯ�ɜɨɞ� Ɍɟɦɩɟɪɚɬɭɪɚ�ɫɤɜɚɠɢɧɧɨɣ�ɠɢɞɤɨɫɬɢ�ɫɨɫɬɚɜɥɹɥɚ��±� qɋ��

Ɍɪɚɧɫɩɨɪɬɢɪɨɜɚɥɢ� ɄȽɎ� ɩɨ� ɫɬɜɨɥɭ� ɫɤɜɚɠɢɧ� ɫ� ɩɨɫɚɞɤɨɣ� ɜ� ɜɨɞɨɩɪɢɟɦɧɭɸ� ɱɚɫɬɶ� ɧɚ�
ɛɭɪɢɥɶɧɵɯ�ɬɪɭɛɚɯ��ɪɢɫ�����

Ɍɚɛɥɢɰɚ����Ɇɚɬɟɪɢɚɥɵ�ɞɥɹ�ɢɡɝɨɬɨɜɥɟɧɢɹ�ɄȽɎ

ɉɨɤɚɡɚɬɟɥɶ
ɍɱɚɫɬɨɤ�ɪɚɛɨɬ

Ȼɚɥɤɨɜɨ ɇɢɤɨɥɚɟɜɤɚ Ɇɭɫɢɟɜɤɚ ɀɞɚɧɨɜɤɚ
Ⱦɥɢɧɚ�ɄȽɎ��ɦ �� �� �� �
Ɇɚɫɫɚ�ɝɪɚɜɢɹ��ɬ ���� ����� ���� ���
Ɋɚɫɯɨɞ�ɠɟɥɚɬɢɧɚ�ɦɚɪɤɢ�ɉ�����ɤɝ ��� ��� ��� ���
Ɉɛɴɟɦ�ɜɨɞɵ��ɥ �� �� �� ��

ɉɪɢ� ɬɪɚɧɫɩɨɪɬɢɪɨɜɚɧɢɢ� ɨɫɥɨɠɧɟɧɢɣ� ɧɟ� ɧɚɛɥɸɞɚɥɨɫɶ�� Ȼɚɲɦɚɤ� ɮɢɥɶɬɪɨɜɵɯ� ɤɨɥɨɧɧ�
ɭɫɬɚɧɚɜɥɢɜɚɥɢ�ɧɚ�ɮɚɤɬɢɱɟɫɤɨɣ�ɝɥɭɛɢɧɟ�ɡɚɛɨɹ�ɫɤɜɚɠɢɧ�

ɉɨɫɥɟ� ɩɪɨɜɟɪɤɢ� ɳɭɩɨɦ� ɭɪɨɜɧɹ� ɝɪɚɜɢɹ� ɜ� ɫɤɜɚɠɢɧɚɯ� ɧɚɞɮɢɥɶɬɪɨɜɵɟ� ɱɚɫɬɢ� ɤɨɥɨɧɧ�
ɝɟɪɦɟɬɢɡɢɪɨɜɚɥɢ� ɫɚɥɶɧɢɤɚɦɢ� ɫ� ɩɨɫɥɟɞɭɸɳɢɦ� ɩɪɨɦɵɜɚɧɢɟɦ� ɫɤɜɚɠɢɧ� ɬɟɯɧɢɱɟɫɤɨɣ� ɜɨɞɨɣ��
ɉɪɨɞɨɥɠɢɬɟɥɶɧɨɫɬɶ�ɩɪɨɦɵɜɚɧɢɹ��±��ɱ�



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

���

Ɋɢɫ�����ɉɪɨɰɟɫɫ�ɫɛɨɪɤɢ�ɄȽɎ Ɋɢɫ�����ɋɩɭɫɤ�ɄȽɎ�ɜ�ɫɤɜɚɠɢɧɭ

ɉɪɢ�ɢɫɩɵɬɚɧɢɢ�ɬɟɯɧɨɥɨɝɢɣ�ɢɡɝɨɬɨɜɥɟɧɢɹ�ɢ�ɨɛɨɪɭɞɨɜɚɧɢɹ�ɝɢɞɪɨɝɟɨɥɨɝɢɱɟɫɤɢɯ�ɫɤɜɚɠɢɧ�ɄȽɎ�
ɩɪɨɜɨɞɢɥɢ�ɯɪɨɧɨɦɟɬɪɚɠ�ɩɪɨɞɨɥɠɢɬɟɥɶɧɨɫɬɢ�ɜɵɩɨɥɧɟɧɢɹ�ɬɟɯɧɨɥɨɝɢɱɟɫɤɢɯ�ɨɩɟɪɚɰɢɣ��ɬɚɛɥ������

Ɍɚɛɥɢɰɚ ��ɉɨɤɚɡɚɬɟɥɢ� ɬɟɯɧɨɥɨɝɢɱɟɫɤɢɯ� ɨɩɟɪɚɰɢɣ� ɩɨ� ɨɛɨɪɭɞɨɜɚɧɢɸ� ɜɨɞɨɧɨɫɧɵɯ�
ɝɨɪɢɡɨɧɬɨɜ�ɄȽɎ

ɉɨɤɚɡɚɬɟɥɶ
ɍɱɚɫɬɨɤ�ɪɚɛɨɬ

Ȼɚɥɤɨɜɨ ɇɢɤɨɥɚɟɜɤɚ Ɇɭɫɢɟɜɤɚ ɀɞɚɧɨɜɤɚ
Ȼɭɪɨɜɚɹ�ɭɫɬɚɧɨɜɤɚ �ȻȺ��ȼ �ȻȺ��ȼ ɍɊȻ��Ⱥ� ɍɊȻ��Ⱥ�
ɉɪɨɞɨɥɠɢɬɟɥɶɧɨɫɬɶ� ɢɡɜɥɟɱɟɧɢɹ� ɄȽɗ ɢɡ�
ɮɨɪɦ��ɦɢɧ

�� �� �� ��

ɉɪɨɞɨɥɠɢɬɟɥɶɧɨɫɬɶ�ɫɛɨɪɤɢ�ɄȽɎ��ɦɢɧ �� �� �� ��
Ⱦɥɢɧɚ�ɮɢɥɶɬɪɨɜɨɣ�ɤɨɥɨɧɧɵ��ɦ �� �� �� ��
Ⱦɥɢɧɚ�ɫɜɟɱɢ�ɮɢɥɶɬɪɨɜɨɣ�ɤɨɥɨɧɧɵ��ɦ �� �� �� �
ɋɪɟɞɧɟɟ�ɩɪɨɞɨɥɠɢɬɟɥɶɧɨɫɬɶ�ɫɩɭɫɤɚ�ɨɞɧɨɣ�
ɫɜɟɱɢ�ɮɢɥɶɬɪɨɜɨɣ�ɤɨɥɨɧɧɵ�ɜ�ɫɤɜɚɠɢɧɭ��ɫ

�� �� �� ��

ɉɪɨɞɨɥɠɢɬɟɥɶɧɨɫɬɶ� ɧɚɪɚɳɢɜɚɧɢɹ�
ɮɢɥɶɬɪɨɜɨɣ�ɤɨɥɨɧɧɵ��ɦɢɧ

� � � �

Ⱦɥɢɧɚ�ɛɭɪɢɥɶɧɨɣ�ɫɜɟɱɢ��ɦ �� �� �� ���
ɋɪɟɞɧɟɟ� ɩɪɨɞɨɥɠɢɬɟɥɶɧɨɫɬɶ� ɫɩɭɫɤɚ�
ɛɭɪɢɥɶɧɨɣ�ɫɜɟɱɢ�ɜ�ɫɤɜɚɠɢɧɭ��ɫ

�� �� �� ��

ɉɪɨɞɨɥɠɢɬɟɥɶɧɨɫɬɶ� ɧɚɪɚɳɢɜɚɧɢɹ�
ɛɭɪɢɥɶɧɨɣ�ɤɨɥɨɧɧɵ��ɦɢɧ

� � ��� �

ɉɪɨɞɨɥɠɢɬɟɥɶɧɨɫɬɶ ɬɪɚɧɫɩɨɪɬɢɪɨɜɤɢ�ɄȽɎ�
ɩɨ�ɫɬɜɨɥɭ�ɫɤɜɚɠɢɧɵ��ɦɢɧ�

�� �� �� ��

ɂɡ�ɞɚɧɧɵɯ�ɬɚɛɥ�����ɫɥɟɞɭɟɬ��ɱɬɨ�ɫ�ɭɜɟɥɢɱɟɧɢɟɦ�ɜɵɫɨɬɵ�ɦɚɱɬɵ��ɚ�ɫɥɟɞɨɜɚɬɟɥɶɧɨ��ɞɥɢɧɵ�ɫɜɟɱɢ��
ɦɨɠɧɨ�ɫɨɤɪɚɬɢɬɶ�ɩɪɨɞɨɥɠɢɬɟɥɶɧɨɫɬɶ�ɬɪɚɧɫɩɨɪɬɢɪɨɜɚɧɢɹ�ɄȽɎ�ɩɨ�ɫɬɜɨɥɭ�ɫɤɜɚɠɢɧɵ�ɧɚ�ɨɞɧɭ�ɬɪɟɬɶ�

ɇɚ� ɡɚɤɥɸɱɢɬɟɥɶɧɨɦ� ɷɬɚɩɟ� ɫɨɨɪɭɠɟɧɢɹ� ɫɤɜɚɠɢɧ� ɨɫɭɳɟɫɬɜɥɹɥɢ� ɩɪɨɛɧɵɟ� ɨɬɤɚɱɢɜɚɧɢɹ�
ɩɥɚɫɬɨɜɵɯ� ɜɨɞ��ɋɧɚɱɚɥɚ� ɧɚɛɥɸɞɚɥɨɫɶ� ɧɟɡɧɚɱɢɬɟɥɶɧɨɟ� ɩɟɫɤɨɜɚɧɢɟ� ɫɤɜɚɠɢɧ�� ɧɨ� ɩɨɫɥɟ� �±�� ɱ�
ɜɨɞɚ�ɩɨɥɧɨɫɬɶɸ�ɨɫɜɟɬɥɹɥɚɫɶ��ɚ�ɟɳɟ�ɱɟɪɟɡ��±��ɱ�ɩɟɫɤɨɜɚɧɢɟ�ɩɪɟɤɪɚɳɚɥɨɫɶ��

ɇɚɢɛɨɥɟɟ�ɱɚɫɬɨ�ɧɚ�ɩɪɚɤɬɢɤɟ�ɢɫɩɨɥɶɡɭɸɬ�ɝɪɚɜɢɣɧɵɟ�ɮɢɥɶɬɪɵ��ɫɨɡɞɚɧɧɵɟ�ɜ�ɫɤɜɚɠɢɧɟ�ɫ�
ɩɨɦɨɳɶɸ� ɝɪɚɜɢɹ�� ɤɨɬɨɪɵɣ� ɡɚɫɵɩɚɸɬ� ɱɟɪɟɡ� ɭɫɬɶɟ� ɢ� ɞɨɫɬɚɜɥɹɸɬ� ɜ� ɜɨɞɨɩɪɢɟɦɧɭɸ� ɱɚɫɬɶ� ɩɨ�
ɦɟɠɤɨɥɨɧɧɨɦɭ� ɩɪɨɫɬɪɚɧɫɬɜɭ�� ȼ� ɤɚɱɟɫɬɜɟ� ɛɚɡɵ� ɞɥɹ� ɫɪɚɜɧɟɧɢɹ� ɩɪɢ� ɚɧɚɥɢɡɟ� ɬɟɯɧɢɤɨ�
ɷɤɨɧɨɦɢɱɟɫɤɢɯ� ɩɨɤɚɡɚɬɟɥɟɣ� ɬɟɯɧɨɥɨɝɢɢ� ɨɛɨɪɭɞɨɜɚɧɢɹ� ɜɨɞɨɩɪɢɟɦɧɨɣ� ɱɚɫɬɢ� ɛɭɪɨɜɨɣ�
ɫɤɜɚɠɢɧɵ�ɄȽɎ�ɜɵɛɪɚɧ�ɷɬɨɬ�ɫɩɨɫɨɛ�



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

���

ɉɪɢ� ɨɩɪɟɞɟɥɟɧɢɢ� ɷɤɨɧɨɦɢɱɟɫɤɨɣ� ɷɮɮɟɤɬɢɜɧɨɫɬɢ� ɫɪɚɜɧɢɜɚɟɦɵɯ� ɬɟɯɧɨɥɨɝɢɣ��
ɨɞɢɧɚɤɨɜɵɟ�ɡɚɬɪɚɬɵ�ɧɟ�ɭɱɢɬɵɜɚɥɢ��

ɗɤɨɧɨɦɢɱɟɫɤɢɣ�ɷɮɮɟɤɬ�ɨɬ�ɜɧɟɞɪɟɧɢɹ�ɧɨɜɨɣ�ɬɟɯɧɨɥɨɝɢɢ�ɪɚɫɫɱɢɬɵɜɚɥɢ�ɩɨ�ɮɨɪɦɭɥɟ
ɗ� �ɋɛ�± ɋɩ�

ɝɞɟ�ɋɛ��ɋɩ ± ɫɟɛɟɫɬɨɢɦɨɫɬɶ�ɨɛɨɪɭɞɨɜɚɧɢɹ�ɝɪɚɜɢɣɧɵɦɢ�ɮɢɥɶɬɪɚɦɢ��ɫɨɨɬɜɟɬɫɬɜɟɧɧɨ�ɛɚɡɨɜɵɦ�ɢ�
ɩɪɟɞɥɚɝɚɟɦɵɦ�ɦɟɬɨɞɨɦ��ɬɵɫ� ɝɪɧ��ɬɚɛɥ�����

Ɍɚɛɥɢɰɚ���Ɋɟɡɭɥɶɬɚɬɵ� ɪɚɫɱɟɬɚ� ɷɤɨɧɨɦɢɱɟɫɤɨɣ� ɷɮɮɟɤɬɢɜɧɨɫɬɢ� ɬɟɯɧɨɥɨɝɢɣ�
ɨɛɨɪɭɞɨɜɚɧɢɹ�ɝɢɞɪɨɝɟɨɥɨɝɢɱɟɫɤɢɯ�ɫɤɜɚɠɢɧ�ɄȽɎ

Ȼɚɡɨɜɚɹ�ɬɟɯɧɨɥɨɝɢɹ
ɉɪɟɞɥɚɝɚɟɦɚɹ�ɬɟɯɧɨɥɨɝɢɹ��ɭɱɚɫɬɨɤ�ɪɚɛɨɬ

ɉ
ɨɤ
ɚɡ
ɚɬ
ɟɥ
ɶ

Ȼɚɥɤɨɜɨ ɇɢɤɨɥɚɟɜɤɚ Ɇɭɫɢɟɜɤɚ ɀɞɚɧɨɜɤɚ

ɩɨ
ɤɚ
ɡɚ
ɬɟ
ɥɶ

ɩɪ
ɨɞ
ɨɥ
ɠ
ɢɬ
ɟɥ
ɶɧ
ɨɫ
ɬɶ
�

ɨɩ
ɟɪ
ɚɰ
ɢɣ
��ɫ
ɬ�
ɫɦ

ɫɬ
ɨɢ
ɦ
ɨɫ
ɬɶ
��ɬ
ɵ
ɫ�
�ɝ
ɪɧ

ɩɪ
ɨɞ
ɨɥ
ɠ
ɢɬ
ɟɥ
ɶɧ
ɨɫ
ɬɶ
�

ɨɩ
ɟɪ
ɚɰ
ɢɣ
��ɫ
ɬ�
ɫɦ

ɫɬ
ɨɢ
ɦ
ɨɫ
ɬɶ
��ɬ
ɵ
ɫ�
�ɝ
ɪɧ

ɩɪ
ɨɞ
ɨɥ
ɠ
ɢɬ
ɟɥ
ɶɧ
ɨɫ
ɬɶ
�

ɨɩ
ɟɪ
ɚɰ
ɢɣ
��ɫ
ɬ�
ɫɦ
�

ɫɬ
ɨɢ
ɦ
ɨɫ
ɬɶ
��ɬ
ɵ
ɫ�
�ɝ
ɪɧ

ɩɪ
ɨɞ
ɨɥ
ɠ
ɢɬ
ɟɥ
ɶɧ
ɨɫ
ɬɶ
�

ɨɩ
ɟɪ
ɚɰ
ɢɣ
��ɫ
ɬ�
ɫɦ
�

ɫɬ
ɨɢ
ɦ
ɨɫ
ɬɶ
��ɬ
ɵ
ɫ�
�ɝ
ɪɧ

ɩɪ
ɨɞ
ɨɥ
ɠ
ɢɬ
ɟɥ
ɶɧ
ɨɫ
ɬɶ
�

ɨɩ
ɟɪ
ɚɰ
ɢɣ
��ɫ
ɬ�
ɫɦ
�

ɫɬ
ɨɢ
ɦ
ɨɫ
ɬɶ
��ɬ
ɵ
ɫ�
�ɝ
ɪɧ

± ± ± ɋɩ
ɩ�ɤ ���� ���� ���� ���� ���� ���� ���� ����

± ± ± ɋɩ
ɷ�ɧ� ����� ���� ����� �����

± ± ± ɋɩ
ɠ ���� ����� ���� ����

ɋɛ
ɩ�ɜ� ����� ���� ɋɩ

ɩ�ɜ ��� ��� ��� ��� ��� ��� ��� ���
ɋɛ

ɜ ���� ɋɩ
ɜ ��� ��� ��� ���

ɋɛ
ɜ�ɜ� ���� ɋɩ

ɜ�ɜ ��� ��� ��� ���
ɋɛ

ɝ ���� ɋɩ
ɝ ����� ����� ����� �����

ɋɛ
ɝ�ɬɪ� ���� ���� ± ± ± ± ± ± ± ± ±

ɋɛ
ɨ�ɨ� ���� ���� ɋɩ

ɨ�ɨ� ���� ���� ��� ��� ���� ���� ���� ����
ȼɫɟɝɨ�
ɋɛ ���� ������

ȼɫɟɝɨ�
ɋɩ ��� ����� ���� ����� ���� ����� ���� �����

ɉɪɢɦɟɱɚɧɢɟ��©±ª�ɡɚɬɪɚɬɵ�ɨɬɫɭɬɫɬɜɭɸɬ��ɋɛ
ɩ�ɜ���ɋ

ɩ
ɩ�ɜ� ± ɫɬɨɢɦɨɫɬɶ�ɫɬɚɧɤɨ�ɫɦɟɧɵ�ɩɪɨɦɵɜɤɢ�

ɫɤɜɚɠɢɧɵ�ɜɨɞɨɣ��ɭɞɚɥɟɧɢɹ�ɝɥɢɧɢɫɬɨɣ�ɤɨɪɤɢ��ɨɛɪɚɡɨɜɚɧɢɹ�ɤɚɜɟɪɧɵ��ɬɵɫ� ɝɪɧ��ɋɛ
ɜ��ɋ

ɩ
ɜ ± ɫɬɨɢɦɨɫɬɶ�

ɜɨɞɵ��ɧɟɨɛɯɨɞɢɦɨɣ�ɞɥɹ�ɡɚɦɟɳɟɧɢɹ�ɪɚɫɬɜɨɪɚ��ɩɪɨɦɵɜɤɢ�ɫɤɜɚɠɢɧɵ��ɫɨɡɞɚɧɢɹ�ɤɚɜɟɪɧɵ��ɬɵɫ� ɝɪɧ��
ɋɛ

ɜ�ɜ���ɋ
ɩ
ɜ�ɜ ±ɫɬɨɢɦɨɫɬɶ�ɜɵɜɨɡɚ�ɨɬɪɚɛɨɬɚɧɧɨɣ�ɜɨɞɵ��ɬɵɫ��ɝɪɧ��ɋ

ɛ
ɝ��ɋ

ɩ
ɝ ± ɫɬɨɢɦɨɫɬɶ�ɝɪɚɜɢɹ���ɬɵɫ�ɝɪɧ��

ɋɛ
ɨ�ɨ���ɋ

ɩ
ɨ�ɨ� ± ɫɬɨɢɦɨɫɬɶ�ɫɬɚɧɤɨ�ɫɦɟɧɵ�ɨɩɵɬɧɵɯ�ɨɬɤɚɱɟɤ��ɬɵɫ�ɝɪɧ��ɋ

ɛ
ɝ�ɬɪ� ± ɫɬɨɢɦɨɫɬɶ�ɫɬɚɧɤɨ�ɫɦɟɧɵ�

ɩɪɢ� ɡɚɫɵɩɤɟ� ɝɪɚɜɢɹ� ɱɟɪɟɡ� ɭɫɬɶɟ� ɢ� ɬɪɚɧɫɩɨɪɬɢɪɨɜɚɧɢɟ� ɩɨ� ɫɬɜɨɥɭ� ɫɤɜɚɠɢɧɵ�� ɬɵɫ�� ɝɪɧ�� ɋɩ
ɩ�ɤ� ±

ɫɬɨɢɦɨɫɬɶ� ɫɬɚɧɤɨ�ɫɦɟɧɵ� ɢɡɝɨɬɨɜɥɟɧɢɹ� ɄȽɗ�� ɬɵɫ�� ɝɪɧ�� ɋɩ
ɷ�ɧ� ± ɫɬɨɢɦɨɫɬɶ� ɷɧɟɪɝɨɧɨɫɢɬɟɥɟɣ� ɞɥɹ�

ɢɡɝɨɬɨɜɥɟɧɢɹ� ɄȽɗ�� ɬɵɫ�� ɝɪɧ�� ɋɩ
ɷ�ɧ�  ɋɷ�ɷ��ɋɩ��� ɝɞɟ� ɋɷ�ɷ�� ± ɫɬɨɢɦɨɫɬɶ� ɷɥɟɤɬɪɨɷɧɟɪɝɢɢ��

ɢɡɪɚɫɯɨɞɨɜɚɧɧɨɣ�ɥɚɪɟɦ�ɦɨɳɧɨɫɬɶɸ�����ɤȼɬ�ɱ�ɡɚ����ɱɚɫɚ�ɨɦɨɧɨɥɢɱɢɜɚɧɢɹ�ɄȽɗ��ɬɵɫ� ɝɪɧ��ɋɩ� ±
ɫɬɨɢɦɨɫɬɶ� ɩɪɨɩɚɧɚ�� ɢɡɪɚɫɯɨɞɨɜɚɧɧɨɝɨ� ɞɥɹ� ɧɚɝɪɟɜɚ� ɜɨɞɵ�� ɬɵɫ� ɝɪɧ��ɋɩ

ɠ ± ɫɬɨɢɦɨɫɬɶ�ɠɟɥɚɬɢɧɚ��
ɢɡɪɚɫɯɨɞɨɜɚɧɧɨɝɨ�ɞɥɹ�ɩɪɢɝɨɬɨɜɥɟɧɢɹ�ɄȽɗ��ɬɵɫ��ɝɪɧ�

ɋɬɨɢɦɨɫɬɶ� ɦɚɬɟɪɢɚɥɨɜ� ɢ� ɷɧɟɪɝɨɧɨɫɢɬɟɥɟɣ� ɩɪɢɧɹɬɵ� ɧɚ� ɩɟɪɢɨɞ� ɜɵɩɨɥɧɟɧɢɹ� ɪɚɛɨɬ��
ɋɬɨɢɦɨɫɬɶ�ɜɨɫɶɦɢ�ɱɚɫɨɜɨɣ�ɫɬɚɧɤɨ�ɫɦɟɧɵ�ɋɫɬ�ɫɦ� ���ɬɵɫ��ɝɪɧ�

ȼ�ɪɟɡɭɥɶɬɚɬɟ�ɨɰɟɧɤɢ�ɷɤɨɧɨɦɢɱɟɫɤɨɣ�ɷɮɮɟɤɬɢɜɧɨɫɬɢ�ɭɫɬɚɧɨɜɥɟɧɨ��ɱɬɨ�
± ɬɟɯɧɨɥɨɝɢɹ�ɢɡɝɨɬɨɜɥɟɧɢɹ�ɄȽɗ�ɩɨɡɜɨɥɹɟɬ�ɭɦɟɧɶɲɢɬɶ�ɪɚɫɯɨɞ�ɝɪɚɜɢɣɧɨɝɨ�ɦɚɬɟɪɢɚɥɚ��ɚ�

ɬɚɤɠɟ�ɭɥɭɱɲɢɬɶ�ɩɪɨɰɟɫɫ�ɢɡɝɨɬɨɜɥɟɧɢɹ�ɮɢɥɶɬɪɚ�ɡɚ�ɫɱɟɬ�ɮɨɪɦɢɪɨɜɚɧɢɹ�ɝɪɚɜɢɣɧɨɣ�ɨɛɫɵɩɤɢ�ɧɚ�
ɞɧɟɜɧɨɣ�ɩɨɜɟɪɯɧɨɫɬɢ�ɩɨɞ�ɜɢɡɭɚɥɶɧɵɦ�ɤɨɧɬɪɨɥɟɦ�ɩɪɨɰɟɫɫɚ�

± ɢɫɩɵɬɚɧɧɚɹ�ɬɟɯɧɨɥɨɝɢɹ�ɨɛɨɪɭɞɨɜɚɧɢɹ�ɝɢɞɪɨɝɟɨɥɨɝɢɱɟɫɤɢɯ�ɫɤɜɚɠɢɧ�ɄȽɎ�ɩɨɡɜɨɥɹɟɬ�
ɫɨɤɪɚɬɢɬɶ�ɡɚɬɪɚɬɵ�ɜɪɟɦɟɧɢ�ɜ����±����ɪɚɡɚ�



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

���

± ɷɤɨɧɨɦɢɱɟɫɤɢɣ� ɷɮɮɟɤɬ� ɨɬ� ɩɪɢɦɟɧɟɧɢɹ� ɬɟɯɧɨɥɨɝɢɢ� ɨɛɨɪɭɞɨɜɚɧɢɹ� ɜɨɞɨɩɪɢɟɦɧɨɣ� ɱɚɫɬɢ�
ɝɢɞɪɨɝɟɨɥɨɝɢɱɟɫɤɢɯ�ɫɤɜɚɠɢɧ�ɄȽɎ�ɫɨɫɬɚɜɢɥ��±��ɬɵɫ� ɝɪɧ�

ȼɵɜɨɞɵ
ɉɪɨɢɡɜɨɞɫɬɜɟɧɧɵɟ�ɢɫɩɵɬɚɧɢɹ�ɬɟɯɧɨɥɨɝɢɢ�ɨɛɨɪɭɞɨɜɚɧɢɹ�ɝɢɞɪɨɝɟɨɥɨɝɢɱɟɫɤɢɯ�ɫɤɜɚɠɢɧ�

ɤɪɢɨɝɟɧɧɨ�ɝɪɚɜɢɣɧɵɦɢ� ɮɢɥɶɬɪɚɦɢ� ɩɨɞɬɜɟɪɞɢɥɢ� ɪɚɛɨɬɨɫɩɨɫɨɛɧɨɫɬɶ� ɢ� ɷɮɮɟɤɬɢɜɧɨɫɬɶ�
ɪɚɡɪɚɛɨɬɚɧɧɨɣ�ɬɟɯɧɨɥɨɝɢɢ�ɢ�ɩɨɤɚɡɚɥɢ�ɫɥɟɞɭɸɳɢɟ�ɟɟ�ɩɪɟɢɦɭɳɟɫɬɜɚ�

� ɩɨɡɜɨɥɹɟɬ�ɟɟ�ɩɪɢɦɟɧɹɬɶ�ɜ�ɭɫɥɨɜɢɹɯ�ɛɭɪɨɜɨɣ��
� ɧɟ� ɭɫɥɨɠɧɹɟɬ� ɩɪɨɰɟɫɫ� ɨɛɨɪɭɞɨɜɚɧɢɹ� ɜɨɞɨɩɪɢɟɦɧɨɣ� ɱɚɫɬɢ� ɝɢɞɪɨɝɟɨɥɨɝɢɱɟɫɤɨɣ�

ɫɤɜɚɠɢɧɵ�ɝɪɚɜɢɣɧɵɦ�ɮɢɥɶɬɪɨɦ��ɚ�ɭɩɪɨɳɚɟɬ�ɟɝɨ�
� ɩɨɡɜɨɥɹɟɬ� ɫɨɤɪɚɬɢɬɶ� ɡɚɬɪɚɬɵ� ɜɪɟɦɟɧɢ�� ɭɦɧɶɲɢɬɶ� ɪɚɫɯɨɞ� ɝɪɚɜɢɹ� � ɢ� ɩɨɥɭɱɢɬɶ�

ɫɭɳɟɫɬɜɟɧɧɵɣ�ɷɤɨɧɨɦɢɱɟɫɤɢɣ�ɷɮɮɟɤɬ�

7KH� UHVXOWV� RI� SURGXFWLYH� WHVWV� RI� WHFKQRORJ\� RI� K\GURJHRORJLFDO� ZHOO� HTXLSSLQJ� RI�
FU\RJHQLF�JUDYHO�ILOWHU�DUH�SUHVHQWHG��(FRQRPLF�HIILFLHQF\�RI�WKH�WHVWHG�WHFKQRORJ\�LV�FHUWDLQ�

.H\�ZRUGV��SURGXFWLYH�WHVWV��K\GURJHRORJLFDO�ZHOO��FU\RJHQLF�WHFKQRORJ\��FU\RJHQLF�JUDYHO�ILOWHU�

ɉɪɟɞɫɬɚɜɥɟɧɨ� ɪɟɡɭɥɶɬɚɬɢ� ɜɢɪɨɛɧɢɱɢɯ� ɜɢɩɪɨɛɭɜɚɧɶ� ɬɟɯɧɨɥɨɝɿʀ� ɨɛɥɚɞɧɚɧɧɹ�
ɝɿɞɪɨɝɟɨɥɨɝɿɱɧɢɯ� ɫɜɟɪɞɥɨɜɢɧ� ɤɪɿɨɝɟɧɧɨ�ɝɪɚɜɿɣɧɢɦɢ� ɮɿɥɶɬɪɚɦɢ�� ȼɢɡɧɚɱɟɧɚ� ɟɤɨɧɨɦɿɱɧɚ�
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�� Ʉɨɠɟɜɧɢɤɨɜ Ⱥ� Ⱥ��� ɋɭɞɚɤɨɜ Ⱥ� Ʉ�� Ʉ� ɜɨɩɪɨɫɭ� ɨɛ� ɨɛɨɪɭɞɨɜɚɧɢɢ� ɜɨɞɨɩɪɢɟɦɧɨɣ� ɱɚɫɬɢ�
ɛɭɪɨɜɵɯ�ɫɤɜɚɠɢɧ�ɤɪɢɨɝɟɧɧɨ�ɝɪɚɜɢɣɧɵɦɢ�ɮɢɥɶɬɪɚɦɢ �� ɇɚɭɤɨɜɢɣ�ɜɿɫɧɢɤ�ɇȽɍ� ± ʋ����
± ������± ɋ� ��±���

�� Ɍɟɯɧɨɥɨɝɿɹ�ɜɢɝɨɬɨɜɥɟɧɧɹ�ɛɥɨɱɧɨɝɨ�ɤɪɿɨɝɟɧɧɨ�ɝɪɚɜɿɣɧɨɝɨ�ɮɿɥɶɬɪɚ�ɛɭɪɨɜɢɯ�ɫɜɟɪɞɥɨɜɢɧ�
�� Ⱥ� Ɉ� Ʉɨɠɟɜɧɢɤɨɜ�� Ⱥ� Ʉ� ɋɭɞɚɤɨɜ�� Ɉ� Ɏ� Ʉɚɦɢɲɚɰɶɤɢɣ�� ɢ� ɞɪ� �� ɇɚɭɤɨɜɿ� ɩɪɚɰɿ�
Ⱦɨɧɟɰɶɤɨɝɨ�ɧɚɰɿɨɧɚɥɶɧɨɝɨ�ɬɟɯɧɿɱɧɨɝɨ�ɭɧɿɜɟɪɫɢɬɟɬɭ��ɋɟɪ� ©Ƚɿɪɧɢɱɨ�ɝɟɨɥɨɝɿɱɧɚª� ȾȼɇɁ�
©ȾɨɧɇɌɍª��± ������± ȼɢɩ� ���������± ɋ� ��±���

ɉɨɫɬɭɩɢɥɚ���������


