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

���

ɍȾɄ����������������������������

ȼ� ɋ� Ƚɚɜɪɢɥɨɜɚ���ɋ� ȼ��ɀɢɥɶɰɨɜɚ���ɤɚɧɞ��ɯɢɦ��ɧɚɭɤ��ȿ� Ⱥ��ɉɚɳɟɧɤɨ���ɞ�ɪ�ɬɟɯɧ��ɧɚɭɤ�
ȼ� ȼ��Ⱦɚɜɢɞɟɧɤɨ���ɤɚɧɞ��ɯɢɦ��ɧɚɭɤ��Ⱥ� Ɇ��Ʉɨɲɤɢɧ�

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

�ɂɧɫɬɢɬɭɬ�ɯɢɦɢɢ�ɜɵɫɨɤɨɦɨɥɟɤɭɥɹɪɧɵɯ�ɫɨɟɞɢɧɟɧɢɣ�ɇȺɇ�ɍɤɪɚɢɧɵ� ɝ��Ʉɢɟɜ

ɌȿɉɅɈɎɂɁɂɑȿɋɄɂȿ�ɋȼɈɃɋɌȼȺ�ȺɇɌɂɎɊɂɄɐɂɈɇɇɈȽɈ�ɗɉɈɄɋɂȾɇɈ�
ɉɈɅɂɋɂɅɈɄɋȺɇɈȼɈȽɈ�ɇȺɇɈɄɈɆɉɈɁɂɌȺ

Ɇɟɬɨɞɨɦ� ɞɢɮɮɟɪɟɧɰɢɚɥɶɧɨɣ� ɫɤɚɧɢɪɭɸɳɟɣ� ɤɚɥɨɪɢɦɟɬɪɢɢ� ɩɨɥɭɱɟɧɵ�ɬɟɪɦɨɝɪɚɦɦɵ�ɨɛɪɚɡɰɨɜ�
ɚɧɬɢɮɪɢɤɰɢɨɧɧɨɝɨ� ɷɩɨɤɫɢɞɧɨ�ɩɨɥɢɫɢɥɨɤɫɚɧɨɜɨɝɨ� ɧɚɧɨɤɨɦɩɨɡɢɬɚ� ɧɚ� ɨɫɧɨɜɟ� ɷɩɨɤɫɢɞɧɨɣ� ɫɦɨɥɵ��
ɦɨɞɢɮɢɰɢɪɨɜɚɧɧɨɣ�ɩɨɥɢɫɢɥɨɤɫɚɧɨɜɵɦɢ�ɱɚɫɬɢɰɚɦɢ��F ɝɪɚɮɢɬɨɜɵɦ�ɧɚɩɨɥɧɢɬɟɥɟɦ��ɍɫɬɚɧɨɜɥɟɧɨ��ɱɬɨ�
ɩɪɢ� ɜɜɟɞɟɧɢɢ� ɜ� ɤɨɦɩɨɡɢɬ� ɩɨɥɢɫɢɥɨɤɫɚɧɨɜɵɯ� ɱɚɫɬɢɰ� ɢ� ɝɪɚɮɢɬɚ� ɩɪɨɢɫɯɨɞɢɬ� ɢɡɦɟɧɟɧɢɟ�
ɬɟɩɥɨɮɢɡɢɱɟɫɤɢɯ� ɯɚɪɚɤɬɟɪɢɫɬɢɤ�� ɫɜɹɡɚɧɧɨɟ� ɫ� ɪɚɡɥɢɱɧɨɣ� ɩɥɨɬɧɨɫɬɶɸ� ɫɲɢɜɤɢ� ɢ� ɛɨɥɟɟ� ɩɥɨɬɧɨɣ��
ɭɩɨɪɹɞɨɱɟɧɧɨɣ�ɫɬɪɭɤɬɭɪɨɣ�ɧɚɧɨɤɨɦɩɨɡɢɬɚ�

Ʉɥɸɱɟɜɵɟ� ɫɥɨɜɚ� ɷɩɨɤɫɢɞɧɨ�ɩɨɥɢɫɢɥɨɤɫɚɧɨɜɵɣ� ɧɚɧɨɤɨɦɩɨɡɢɬ�� ɞɢɮɮɟɪɟɧɰɢɚɥɶɧɚɹ�
ɫɤɚɧɢɪɭɸɳɚɹ� ɤɚɥɨɪɢɦɟɬɪɢɹ�� ɬɟɩɥɨɮɢɡɢɱɟɫɤɢɟ� ɫɜɨɣɫɬɜɚ ɬɟɦɩɟɪɚɬɭɪɚ� ɫɬɟɤɥɨɜɚɧɢɹ�� ɫɤɚɱɨɤ�
ɬɟɩɥɨɟɦɤɨɫɬɢ�

ȼɜɟɞɟɧɢɟ
Ⱦɥɹ� ɩɪɟɞɨɬɜɪɚɳɟɧɢɹ� ɫɯɜɚɬɵɜɚɧɢɹ� ɩɪɢ� ɨɛɪɚɛɨɬɤɟ� ɰɢɥɢɧɞɪɢɱɟɫɤɢɯ� ɨɬɜɟɪɫɬɢɣ� ɜ� ɞɟɬɚɥɹɯ�

ɦɟɬɨɞɨɦ� ɯɨɥɨɞɧɨɝɨ� ɩɥɚɫɬɢɱɟɫɤɨɝɨ� ɞɟɮɨɪɦɢɪɨɜɚɧɢɹ ɬɜɟɪɞɨɫɩɥɚɜɧɵɦɢ� ɞɟɮɨɪɦɢɪɭɸɳɢɦɢ�
ɩɪɨɬɹɠɤɚɦɢ�ɩɪɢɦɟɧɹɸɬ�ɬɜɟɪɞɵɟ�ɫɦɚɡɤɢ�>�@��Ɋɚɡɪɚɛɨɬɤɚ�ɧɨɜɵɯ�ɫɦɚɡɨɱɧɵɯ�ɚɧɬɢɮɪɢɤɰɢɨɧɧɵɯ�
ɤɨɦɩɨɡɢɰɢɨɧɧɵɯ�ɦɚɬɟɪɢɚɥɨɜ�ɫ�ɩɨɜɵɲɟɧɧɵɦɢ�ɷɤɫɩɥɭɚɬɚɰɢɨɧɧɵɦɢ�ɢ�ɭɥɭɱɲɟɧɧɵɦɢ�ɮɢɡɢɤɨ�
ɦɟɯɚɧɢɱɟɫɤɢɦɢ�ɫɜɨɣɫɬɜɚɦɢ�ɹɜɥɹɟɬɫɹ�ɚɤɬɭɚɥɶɧɨɣ�ɡɚɞɚɱɟɣ�

ȼ� ɧɚɫɬɨɹɳɟɣ� ɪɚɛɨɬɟ� ɩɪɟɞɫɬɚɜɥɟɧɵ� ɪɟɡɭɥɶɬɚɬɵ� ɢɫɫɥɟɞɨɜɚɧɢɣ� ɬɟɩɥɨɮɢɡɢɱɟɫɤɢɯ�
ɯɚɪɚɤɬɟɪɢɫɬɢɤ� ɷɩɨɤɫɢɞɧɨ�ɩɨɥɢɫɢɥɨɤɫɚɧɨɜɨɝɨ ɧɚɧɨɤɨɦɩɨɡɢɬɚ� ɫ� ɩɨɜɵɲɟɧɧɨɣ� ɚɞɝɟɡɢɟɣ� ɤ�
ɬɢɬɚɧɨɜɵɦ� ɫɩɥɚɜɚɦ� ɫ� ɪɚɡɧɵɦ� ɫɨɞɟɪɠɚɧɢɟɦ� ɦɨɞɢɮɢɰɢɪɭɸɳɢɯ� ɞɨɛɚɜɨɤ� ɜ� ɩɪɢɫɭɬɫɬɜɢɢ�
ɜɵɫɨɤɨɞɢɫɩɟɪɫɧɵɯ�ɚɧɬɢɮɪɢɤɰɢɨɧɧɵɯ�ɧɚɩɨɥɧɢɬɟɥɟɣ��ɚ�ɬɚɤɠɟ�ɛɟɡ�ɢɯ�ɜɜɟɞɟɧɢɹ�

Ɇɟɬɨɞɢɤɚ�ɷɤɫɩɟɪɢɦɟɧɬɚ
Ⱦɥɹ�ɢɫɫɥɟɞɨɜɚɧɢɣ�ɢɡɝɨɬɨɜɢɥɢ�ɨɛɪɚɡɰɵ�ɷɩɨɤɫɢɞɧɨɝɨ�ɩɨɥɢɦɟɪɚ�ɫɟɬɱɚɬɨɝɨ�ɫɬɪɨɟɧɢɹ�ɛɟɡ�

ɞɨɛɚɜɨɤ� �ɢɫɯɨɞɧɨɝɨ��� ɚ� ɬɚɤɠɟ� ɫ� ɞɨɛɚɜɥɟɧɢɟɦ� ɜɵɫɨɤɨɞɢɫɩɟɪɫɧɵɯ� ɧɚɩɨɥɧɢɬɟɥɟɣ�
�ɩɨɥɢɫɢɥɨɤɫɚɧɨɜɵɯ� ɱɚɫɬɢɰ� �ɉɋɑ��� ɩɨɥɭɱɟɧɧɵɯ� ɡɨɥɶ�ɝɟɥɶ� ɦɟɬɨɞɨɦ�� ɛɟɡ� ɫɨɞɟɪɠɚɧɢɹ� ɢɥɢ� ɫ�
ɫɨɞɟɪɠɚɧɢɟɦ�ɚɧɬɢɮɪɢɤɰɢɨɧɧɨɝɨ�ɧɚɩɨɥɧɢɬɟɥɹ��ɝɪɚɮɢɬ��ɜ�ɢɯ�ɫɨɫɬɚɜɟ��ɬɚɛɥ�����

Ɍɚɛɥɢɰɚ��� ɋɨɞɟɪɠɚɧɢɟ�ɢ�ɜɢɞ�ɞɨɛɚɜɨɤ�ɜ�ɷɩɨɤɫɢɞɧɨɦ�ɤɨɦɩɨɡɢɬɟ

ʋ�ɩ�ɩ ɋɨɞɟɪɠɚɧɢɟ�ɉɋɑ�����ɦɚɫ�� Ⱥɧɬɢɮɪɢɤɰɢɨɧɧɵɣ�ɧɚɩɨɥɧɢɬɟɥɶ
� ± ±
� � ±
� ± Ƚɪɚɮɢɬ
� � Ƚɪɚɮɢɬ
� � Ƚɪɚɮɢɬ



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

���

Ɍɟɩɥɨɮɢɡɢɱɟɫɤɢɟ� ɯɚɪɚɤɬɟɪɢɫɬɢɤɢ� ɤɨɦɩɨɡɢɬɨɜ� ɨɩɪɟɞɟɥɹɥɢ� ɦɟɬɨɞɨɦ� ɞɢɮɮɟɪɟɧɰɢɚɥɶɧɨɣ�
ɫɤɚɧɢɪɭɸɳɟɣ� ɤɚɥɨɪɢɦɟɬɪɢɢ >�@� ɧɚ� ɤɚɥɨɪɢɦɟɬɪɟ� 4���� 7$� ,QVWUXPHQW ɫɨ� ɫɤɨɪɨɫɬɶɸ� ɧɚɝɪɟɜɚ�
�� �ɋ�ɦɢɧ� ɜ� ɬɟɦɩɟɪɚɬɭɪɧɨɦ� ɞɢɚɩɚɡɨɧɟ� �±��� �ɋ�� ȼ� ɰɟɥɹɯ� ɧɢɜɟɥɢɪɨɜɚɧɢɹ� ɬɟɦɩɟɪɚɬɭɪɧɨɣ� ɢ�
ɬɟɯɧɨɥɨɝɢɱɟɫɤɨɣ�ɩɪɟɞɵɫɬɨɪɢɢ�ɤɚɠɞɵɣ�ɨɛɪɚɡɟɰ�ɧɚɝɪɟɜɚɥɢ�ɞɜɚɠɞɵ�

Ɋɟɡɭɥɶɬɚɬɵ�ɢɫɫɥɟɞɨɜɚɧɢɣ�ɢ�ɢɯ�ɨɛɫɭɠɞɟɧɢɟ
ɉɪɢ� ɩɟɪɜɨɦ� ɧɚɝɪɟɜɚɧɢɢ� ɨɛɪɚɡɰɵ� ɞɟɦɨɧɫɬɪɢɪɨɜɚɥɢ� ɩɨɜɟɞɟɧɢɟ�� ɯɚɪɚɤɬɟɪɧɨɟ� ɞɥɹ�

ɧɟɪɚɜɧɨɜɟɫɧɵɯ�ɫɢɫɬɟɦ��ɇɚ�ɬɟɪɦɨɝɪɚɦɦɚɯ�ɨɛɪɚɡɰɨɜ�ɩɪɢɫɭɬɫɬɜɭɸɬ�ɬɚɤ�ɧɚɡɵɜɚɟɦɚɹ�ɢɡɛɵɬɨɱɧɚɹ�
ɷɧɬɚɥɶɩɢɹ�ɩɪɢ�ɫɬɟɤɥɨɜɚɧɢɢ�ɢ�ɩɪɢɡɧɚɤɢ�ɩɪɨɬɟɤɚɧɢɹ�ɯɢɦɢɱɟɫɤɨɣ�ɪɟɚɤɰɢɢ��ɞɨɨɬɜɟɪɠɞɟɧɢɟ��

ɇɚ�ɬɟɪɦɨɝɪɚɦɦɚɯ�ɜɬɨɪɨɝɨ�ɧɚɝɪɟɜɚɧɢɹ�ɧɚɛɥɸɞɚɟɬɫɹ�ɤɥɚɫɫɢɱɟɫɤɢɣ�ɩɟɪɟɯɨɞ�ɫɬɟɤɥɨɜɚɧɢɹ�
ɛɟɡ�ɩɪɢɡɧɚɤɨɜ�ɯɢɦɢɱɟɫɤɢɯ�ɪɟɚɤɰɢɣ�ɢ�ɢɡɛɵɬɨɱɧɨɣ�ɷɧɬɚɥɶɩɢɢ�ɫɬɟɤɥɨɜɚɧɢɹ��ɫɦ��ɪɢɫɭɧɨɤ��

Ɍɟɪɦɨɝɪɚɦɦɵ�ɜɬɨɪɨɝɨ�ɧɚɝɪɟɜɚɧɢɹ�ɢɡɭɱɟɧɧɵɯ�ɨɛɪɚɡɰɨɜ�ɤɨɦɩɨɡɢɬɚ��ɰɢɮɪɵ�ɫɨɨɬɜɟɬɫɬɜɭɸɬ�
ɧɨɦɟɪɭ�ɨɛɪɚɡɰɚ�ɜ�ɬɚɛɥ� �

Ɉɫɧɨɜɧɵɦɢ�ɩɚɪɚɦɟɬɪɚɦɢ�� ɯɚɪɚɤɬɟɪɢɡɭɸɳɢɦɢ� ɬɟɩɥɨɮɢɡɢɱɟɫɤɢɟ� ɫɜɨɣɫɬɜɚ� ɩɨɥɢɦɟɪɨɜ��
ɹɜɥɹɸɬɫɹ� ɬɟɦɩɟɪɚɬɭɪɚ� ɫɬɟɤɥɨɜɚɧɢɹ� 7J ɢ� ɢɡɦɟɧɟɧɢɟ� ɬɟɩɥɨɟɦɤɨɫɬɢ� ɩɪɢ� ɫɬɟɤɥɨɜɚɧɢɢ� ¨&S

�ɬɚɛɥ� ����ɚ�ɬɚɤɠɟ�
7J� ± ɬɟɦɩɟɪɚɬɭɪɚ�ɫɬɟɤɥɨɜɚɧɢɹ�ɩɪɢ�ɩɟɪɜɨɦ�ɩɪɨɝɪɟɜɟ�
7J� ± ɬɟɦɩɟɪɚɬɭɪɚ�ɫɬɟɤɥɨɜɚɧɢɹ�ɩɪɢ�ɜɬɨɪɨɦ�ɩɪɨɝɪɟɜɟ�
¨&S� ± ɫɤɚɱɨɤ�ɬɟɩɥɨɟɦɤɨɫɬɢ�ɩɪɢ�ɫɬɟɤɥɨɜɚɧɢɢ��ɩɟɪɜɨɦ�ɩɪɨɝɪɟɜɟ�
¨&S� ± ɫɤɚɱɨɤ�ɬɟɩɥɨɟɦɤɨɫɬɢ�ɩɪɢ�ɫɬɟɤɥɨɜɚɧɢɢ��ɜɬɨɪɨɦ�ɩɪɨɝɪɟɜɟ�
¨&S�S ± ɫɤɚɱɨɤ�ɬɟɩɥɨɟɦɤɨɫɬɢ��ɩɟɪɟɫɱɢɬɚɧɧɵɣ�ɧɚ�ɩɨɥɢɦɟɪɧɭɸ�ɱɚɫɬɶ�ɤɨɦɩɨɡɢɬɚ�
7J�¨&S�S ± ɭɧɢɜɟɪɫɚɥɶɧɚɹ�ɜɟɥɢɱɢɧɚ��ɯɚɪɚɤɬɟɪɢɡɭɸɳɚɹ�ɫɬɟɤɥɨɜɚɧɢɟ�

Ɍɚɛɥɢɰɚ��� Ɍɟɩɥɨɮɢɡɢɱɟɫɤɢɟ�ɫɜɨɣɫɬɜɚ�ɨɛɪɚɡɰɨɜ�ɷɩɨɤɫɢɞɧɨɝɨ�ɤɨɦɩɨɡɢɬɚ

ʋ�ɩ�ɩ 7J�� �ɋ 7J����ɋ
¨&S���

Ⱦɠ��ɝāɄ�
¨&S���

Ⱦɠ��ɝāɄ�
¨&S�S��

Ⱦɠ��ɝāɄ�
7J�¨&S�S�
Ⱦɠ�ɝ

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



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

���

Ʉɚɤ� ɜɢɞɢɦ�� ɬɟɦɩɟɪɚɬɭɪɚ� ɫɬɟɤɥɨɜɚɧɢɹ� ɜɬɨɪɨɝɨ� ɩɪɨɝɪɟɜɚ� ɜɵɲɟ�� ɱɟɦ� ɩɟɪɜɨɝɨ�� ɱɬɨ�
ɩɨɞɬɜɟɪɠɞɚɟɬ� ɩɪɨɬɟɤɚɧɢɟ� ɪɟɚɤɰɢɢ� ɞɨɨɬɜɟɪɠɞɟɧɢɹ� ɩɪɢ� ɩɟɪɜɨɦ� ɧɚɝɪɟɜɚɧɢɢ�� ɋ� ɜɜɟɞɟɧɢɟɦ�
ɧɚɩɨɥɧɢɬɟɥɟɣ�ɫɭɳɟɫɬɜɟɧɧɨ�ɫɧɢɠɚɟɬɫɹ�ɬɟɦɩɟɪɚɬɭɪɚ�ɫɬɟɤɥɨɜɚɧɢɹ�ɤɨɦɩɨɡɢɬɨɜ�ɩɨ�ɫɪɚɜɧɟɧɢɸ�ɫ�
ɧɟɧɚɩɨɥɧɟɧɧɵɦ� ɩɨɥɢɦɟɪɨɦ�� ɩɪɢɱɟɦ� ɫɬɟɩɟɧɶ� ɫɧɢɠɟɧɢɹ� 7J ɡɚɜɢɫɢɬ� ɨɬ� ɬɢɩɚ� ɧɚɩɨɥɧɢɬɟɥɹ��
ȼɜɟɞɟɧɢɟ�ɜ�ɤɨɦɩɨɡɢɰɢɸ�ɝɪɚɮɢɬɚ�ɜ�ɦɟɧɶɲɟɣ�ɫɬɟɩɟɧɢ�ɫɧɢɠɚɟɬ�ɬɟɦɩɟɪɚɬɭɪɭ�ɫɬɟɤɥɨɜɚɧɢɹ��ɱɟɦ�
ɉɋɑ�� ɧɟɫɦɨɬɪɹ� ɧɚ� ɟɝɨ� ɧɚɦɧɨɝɨ� ɛɨɥɶɲɟɟ� ɤɨɥɢɱɟɫɬɜɨ� ɜ� ɫɢɫɬɟɦɟ�� ɋɦɟɫɢ� ɧɚɩɨɥɧɢɬɟɥɟɣ�
ɞɟɦɨɧɫɬɪɢɪɭɸɬ� ɚɧɚɥɨɝɢɱɧɨɟ� ɩɨɜɟɞɟɧɢɟ� ɩɪɢ� ɦɚɥɨɦ� ɫɨɞɟɪɠɚɧɢɢ� ɉɋɑ�� ɨɩɪɟɞɟɥɹɸɳɢɦ�
ɹɜɥɹɟɬɫɹ� ɜɥɢɹɧɢɟ� ɝɪɚɮɢɬɚ�� ɨɞɧɚɤɨ� ɫ� ɩɨɜɵɲɟɧɢɟɦ� ɤɨɧɰɟɧɬɪɚɰɢɢ� ɉɋɑ� ɞɨ� � �� �ɦɚɫ��� ɧɚ�
ɬɟɦɩɟɪɚɬɭɪɭ�ɫɬɟɤɥɨɜɚɧɢɹ�ɜ�ɛɨɥɶɲɟɣ�ɫɬɟɩɟɧɢ�ɜɥɢɹɟɬ�ɫɨɞɟɪɠɚɧɢɟ�ɉɋɑ��ɗɬɨ�ɦɨɠɧɨ�ɨɛɴɹɫɧɢɬɶ�
ɥɢɛɨ� ɛɨɥɶɲɟɣ� ɪɚɡɧɢɰɟɣ� ɭɞɟɥɶɧɨɣ� ɩɥɨɳɚɞɢ� ɩɨɜɟɪɯɧɨɫɬɢ� ɧɚɩɨɥɧɢɬɟɥɟɣ�� ɥɢɛɨ� ɪɚɡɥɢɱɧɨɣ�
ɜɟɥɢɱɢɧɨɣ� ɫɦɚɱɢɜɚɧɢɹ�ɧɚɩɨɥɧɢɬɟɥɟɣ� �ɚɝɪɟɝɚɰɢɹ� ɝɪɚɮɢɬɚ��� ɜɨɡɦɨɠɧɨ� ɬɚɤɠɟ�ɞɟɣɫɬɜɢɟ�ɨɛɨɢɯ�
ɮɚɤɬɨɪɨɜ��ɫɦ��ɪɢɫɭɧɨɤ��ɬɚɛɥ� ���

ɋɧɢɠɟɧɢɟ� ɬɟɦɩɟɪɚɬɭɪɵ� ɫɬɟɤɥɨɜɚɧɢɹ� ɤɨɦɩɨɡɢɬɨɜ� ɩɨ� ɫɪɚɜɧɟɧɢɸ� ɫ� ɱɢɫɬɵɦ� ɩɨɥɢɦɟɪɨɦ�
ɦɨɠɟɬ� ɛɵɬɶ� ɫɜɹɡɚɧɨ� ɫ� ɢɡɦɟɧɟɧɢɟɦ� ɭɫɥɨɜɢɣ� ɩɪɨɬɟɤɚɧɢɹ� ɪɟɚɤɰɢɢ� ɨɬɜɟɪɠɞɟɧɢɹ� ɩɨɞ� ɞɟɣɫɬɜɢɟɦ�
ɚɤɬɢɜɧɨɣ�ɩɨɜɟɪɯɧɨɫɬɢ�ɧɚɩɨɥɧɢɬɟɥɹ��ɧɚɩɪɢɦɟɪ��ɢɡɛɢɪɚɬɟɥɶɧɚɹ�ɫɨɪɛɰɢɹ�ɨɞɧɨɝɨ�ɢɡ�ɤɨɦɩɨɧɟɧɬɨɜ�
ɪɟɚɤɰɢɨɧɧɨɣ� ɫɦɟɫɢ��� ɱɬɨ� ɩɪɢɜɨɞɢɬ� ɤ� ɨɛɪɚɡɨɜɚɧɢɸ� ɦɚɬɪɢɰɵ� ɫ� ɦɟɧɶɲɟɣ� ɤɨɧɰɟɧɬɪɚɰɢɟɣ�
ɫɲɢɜɚɸɳɢɯ�ɭɡɥɨɜ�ɢ�ɢɥɢ�ɮɨɪɦɢɪɨɜɚɧɢɸ�ɧɟɞɨɨɬɜɟɪɠɞɟɧɧɨɝɨ�ɫɥɨɹ�ɧɚ�ɩɨɜɟɪɯɧɨɫɬɢ�ɧɚɩɨɥɧɢɬɟɥɹ��
ɜ�ɪɟɡɭɥɶɬɚɬɟ�ɧɚɛɥɸɞɚɟɬɫɹ�ɫɭɳɟɫɬɜɟɧɧɵɣ�ɷɮɮɟɤɬ�ɩɥɚɫɬɢɮɢɤɚɰɢɢ�ɧɚɧɨɤɨɦɩɨɡɢɬɚ�

ɉɨɜɟɞɟɧɢɟ� ɫɤɚɱɤɚ� ɬɟɩɥɨɟɦɤɨɫɬɢ� ɩɪɢ� ɫɬɟɤɥɨɜɚɧɢɢ� ɤɨɪɪɟɥɢɪɭɟɬ� ɫ� ɢɡɦɟɧɟɧɢɟɦ�
ɬɟɦɩɟɪɚɬɭɪɵ� ɫɬɟɤɥɨɜɚɧɢɹ�� ȼɨ� ɜɪɟɦɹ� ɩɟɪɜɨɝɨ� ɩɪɨɝɪɟɜɚ� ɧɚɛɥɸɞɚɸɬɫɹ� ɞɜɚ� ɩɚɪɚɥɥɟɥɶɧɵɯ�
ɩɪɨɰɟɫɫɚ� ± ɪɟɥɚɤɫɚɰɢɹ� ɫɜɨɛɨɞɧɨɝɨ� ɨɛɴɟɦɚ� ɢ� ɩɨɜɵɲɟɧɢɟ� ɩɥɨɬɧɨɫɬɢ� ɫɲɢɜɤɢ� ɩɨɥɢɦɟɪɧɨɣ�
ɦɚɬɪɢɰɵ� ɜɫɥɟɞɫɬɜɢɟ� ɞɨɨɬɜɟɪɠɞɟɧɢɹ�� Ⱦɥɹ� ɫɢɫɬɟɦɵ� ɫ� ɫɨɞɟɪɠɚɧɢɟɦ� � �� ɉɋɑ� ɩɪɟɨɛɥɚɞɚɟɬ�
ɩɪɨɰɟɫɫ� ɩɨɜɵɲɟɧɢɹ� ɩɥɨɬɧɨɫɬɢ� ɫɲɢɜɤɢ�� ɞɥɹ� ɨɫɬɚɥɶɧɵɯ� ɫɢɫɬɟɦ� ± ɪɟɥɚɤɫɚɰɢɹ� ɫɜɨɛɨɞɧɨɝɨ�
ɨɛɴɟɦɚ�� ɩɨɷɬɨɦɭ� ɞɥɹ� ɫɢɫɬɟɦ� ɫ� ɫɨɞɟɪɠɚɧɢɟɦ� � �� ɉɋɑ� ɫɤɚɱɨɤ� ɬɟɩɥɨɟɦɤɨɫɬɢ� ɫɧɢɠɚɟɬɫɹ� ɫ�
ɤɪɚɬɧɨɫɬɶɸ�ɩɪɨɝɪɟɜɨɜ��ɞɥɹ�ɨɫɬɚɥɶɧɵɯ�ɫɢɫɬɟɦ�ɜɨɡɪɚɫɬɚɟɬ��ɫɦ��ɬɚɛɥ�����

ɋɤɚɱɨɤ� ɬɟɩɥɨɟɦɤɨɫɬɢ� ɩɪɢ� ɫɬɟɤɥɨɜɚɧɢɢ� ɡɚɤɨɧɨɦɟɪɧɨ� ɫɧɢɠɚɟɬɫɹ� ɫ� ɭɜɟɥɢɱɟɧɢɟɦ�
ɤɨɧɰɟɧɬɪɚɰɢɢ�ɧɚɩɨɥɧɢɬɟɥɟɣ��ɱɬɨ�ɫɜɹɡɚɧɨ�ɫ�ɭɦɟɧɶɲɟɧɢɟɦ�ɫɨɞɟɪɠɚɧɢɹ�ɩɨɥɢɦɟɪɚ�ɜ�ɤɨɦɩɨɡɢɬɟ��ȼ�
ɬɚɛɥ�� �� ɩɪɢɜɟɞɟɧɚ� ɜɟɥɢɱɢɧɚ�¨&S�S�� ɭɱɢɬɵɜɚɸɳɚɹ� ɫɤɚɱɨɤ� ɬɟɩɥɨɟɦɤɨɫɬɢ� ɬɨɥɶɤɨ� ɜ� ɩɨɥɢɦɟɪɧɨɣ�
ɱɚɫɬɢ� ɤɨɦɩɨɡɢɬɚ�� Ʉɚɤ� ɜɢɞɢɦ�� ɡɧɚɱɟɧɢɟ� ɷɬɨɝɨ� ɩɚɪɚɦɟɬɪɚ� ɫɧɢɠɟɧɨ� ɞɥɹ� ɤɨɦɩɨɡɢɬɨɜ� �� ɢ� �� ɩɨ�
ɫɪɚɜɧɟɧɢɸ�ɫ�ɞɪɭɝɢɦɢ�ɫɨɫɬɚɜɚɦɢ��ɗɬɨ�ɫɜɢɞɟɬɟɥɶɫɬɜɭɟɬ�ɨɛ�ɢɡɦɟɧɟɧɢɢ�ɫɬɪɭɤɬɭɪɵ�ɤɨɦɩɨɡɢɬɨɜ���ɢ�
��ɩɨɞ�ɜɥɢɹɧɢɟɦ�ɫɨɜɦɟɫɬɧɨɝɨ�ɜɨɡɞɟɣɫɬɜɢɹ�ɦɨɞɢɮɢɤɚɬɨɪɚ�ɉɋɑ�ɢ�ɧɚɩɨɥɧɢɬɟɥɹ�ɝɪɚɮɢɬɚ�

ɉɪɨɰɟɫɫ�ɫɬɟɤɥɨɜɚɧɢɹ�ɨɩɢɫɵɜɚɟɬ�ɷɦɩɢɪɢɱɟɫɤɚɹ�ɡɚɜɢɫɢɦɨɫɬɶ�>�@

¨&S�S7J §�����Ⱦɠ�ɝ�

ɤɨɬɨɪɚɹ�ɜɵɩɨɥɧɹɟɬɫɹ�ɞɥɹ�ɛɨɥɶɲɨɝɨ�ɱɢɫɥɚ�ɩɨɥɢɦɟɪɨɜ�ɢ�ɮɚɤɬɢɱɟɫɤɢ�ɯɚɪɚɤɬɟɪɢɡɭɟɬ�ɢɡɦɟɧɟɧɢɟ�
ɫɜɨɛɨɞɧɨɝɨ�ɨɛɴɟɦɚ�ɩɪɢ�ɫɬɟɤɥɨɜɚɧɢɢ��Ʉɚɤ�ɫɥɟɞɭɟɬ�ɢɡ�ɞɚɧɧɵɯ�ɬɚɛɥ�����ɤ�ɷɬɨɦɭ�ɭɧɢɜɟɪɫɚɥɶɧɨɦɭ�
ɡɧɚɱɟɧɢɸ� ɩɪɢɛɥɢɠɚɟɬɫɹ� ɡɧɚɱɟɧɢɟ� ¨&S�S7ɫ ɞɥɹ� ɱɢɫɬɨɝɨ� ɷɩɨɤɫɢɞɧɨɝɨ� ɩɨɥɢɦɟɪɚ� �ɨɛɪɚɡɟɰ� ����
Ⱦɥɹ� ɨɫɬɚɥɶɧɵɯ� ɤɨɦɩɨɡɢɬɨɜ� ɷɬɚ� ɜɟɥɢɱɢɧɚ� ɫɧɢɠɚɟɬɫɹ� ɜɫɥɟɞɫɬɜɢɟ� ɜɥɢɹɧɢɹ� ɦɨɞɢɮɢɤɚɬɨɪɚ� ɢ�
ɧɚɩɨɥɧɢɬɟɥɹ�ɧɚ�ɫɬɪɭɤɬɭɪɭ�ɩɨɥɢɦɟɪɚ�

Ɍɚɤɢɦ� ɨɛɪɚɡɨɦ�� ɩɪɢɯɨɞɢɦ� ɤ� ɜɵɜɨɞɭ�� ɱɬɨ� ɩɪɢ� ɧɚɩɨɥɧɟɧɢɢ� ɝɪɚɮɢɬɨɦ� �ɨɛɪɚɡɟɰ� ���
ɬɟɦɩɟɪɚɬɭɪɚ� ɫɬɟɤɥɨɜɚɧɢɹ� ɫɧɢɠɚɟɬɫɹ� ɧɚ� �� �ɋ�� ɋ� ɞɨɛɚɜɤɨɣ� ɤ� ɷɬɨɣ� ɫɢɫɬɟɦɟ� � �� ɉɋɑ�
�ɨɛɪɚɡɟɰ ��� ɬɟɩɥɨɮɢɡɢɱɟɫɤɢɟ� ɯɚɪɚɤɬɟɪɢɫɬɢɤɢ� ɢɡɦɟɧɹɸɬɫɹ� ɧɟɡɧɚɱɢɬɟɥɶɧɨ�� ɨɞɧɚɤɨ�
ɭɥɭɱɲɚɸɬɫɹ� ɦɟɯɚɧɢɱɟɫɤɢɟ� ɫɜɨɣɫɬɜɚ� ɤɨɦɩɨɡɢɬɚ� >�@� ɜɫɥɟɞɫɬɜɢɟ� ɭɜɟɥɢɱɟɧɢɹ� ɩɥɨɬɧɨɫɬɢ
ɫɲɢɜɤɢ�� ɱɬɨ� ɫɥɟɞɭɟɬ� ɢɡ� ɪɟɡɤɨɝɨ� ɫɧɢɠɟɧɢɹ� ɫɤɚɱɤɚ� ɬɟɩɥɨɟɦɤɨɫɬɢ� ɩɪɢ� ɫɬɟɤɥɨɜɚɧɢɢ�� ɉɪɢ�
ɭɜɟɥɢɱɟɧɢɢ�ɫɨɞɟɪɠɚɧɢɹ�ɉɋɑ�ɞɨ�� ���ɨɛɪɚɡɰɵ���ɢ����ɫɧɢɠɚɟɬɫɹ�ɬɟɦɩɟɪɚɬɭɪɚ�ɫɬɟɤɥɨɜɚɧɢɹ�ɢ�
ɭɜɟɥɢɱɢɜɚɟɬɫɹ�ɫɤɚɱɨɤ�ɬɟɩɥɨɟɦɤɨɫɬɢ�ɩɪɢ�ɫɬɟɤɥɨɜɚɧɢɢ��Ɉɛɪɚɡɟɰ���ɢɦɟɟɬ�ɧɚɢɦɟɧɶɲɢɟ�ɡɧɚɱɟɧɢɹ�



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

���

ɞɢɫɫɢɩɚɰɢɢ� ɭɩɪɭɝɨɣ� ɷɧɟɪɝɢɢ� ɩɪɢ� ɦɚɤɫɢɦɚɥɶɧɨɣ� ɫɤɨɪɨɫɬɢ� ɧɚɝɪɭɠɟɧɢɹ�� ȿɝɨ� ɩɪɢɦɟɧɟɧɢɟ� ɜ�
ɤɚɱɟɫɬɜɟ� ɚɧɬɢɮɪɢɤɰɢɨɧɧɨɣ� ɬɜɟɪɞɨɣ� ɫɦɚɡɤɢ� ɞɥɹ� ɯɨɥɨɞɧɨɝɨ� ɩɥɚɫɬɢɱɟɫɤɨɝɨ� ɞɟɮɨɪɦɢɪɨɜɚɧɢɹ�
ɬɢɬɚɧɨɜɵɯ� ɫɩɥɚɜɨɜ� ɩɨɡɜɨɥɢɥɨ� ɨɫɭɳɟɫɬɜɢɬɶ� ɦɧɨɝɨɰɢɤɥɨɜɨɟ� ɞɟɮɨɪɦɢɪɭɸɳɟɟ� ɩɪɨɬɹɝɢɜɚɧɢɟ�
ɞɟɬɚɥɟɣ�ɢɡ�ɫɩɥɚɜɨɜ�ȼɌ�����ȼɌ���ɢ�ȼɌ��ɩɪɢ�ɤɨɧɬɚɤɬɧɨɦ�ɞɚɜɥɟɧɢɢ�ɞɨ�����Ƚɉɚ�>�@�

Ɍɚɤɢɦ� ɨɛɪɚɡɨɦ�� ɢɫɫɥɟɞɨɜɚɧɢɟ� ɬɟɩɥɨɮɢɡɢɱɟɫɤɢɯ� ɯɚɪɚɤɬɟɪɢɫɬɢɤ� ɷɩɨɤɫɢɞɧɨ�
ɩɨɥɢɫɢɥɨɤɫɚɧɨɜɨɝɨ� ɤɨɦɩɨɡɢɬɚ� ɩɨɤɚɡɚɥɨ�� ɱɬɨ� ɩɪɢ� ɜɜɟɞɟɧɢɢ� ɧɚɩɨɥɧɢɬɟɥɹ� ɢɡɦɟɧɹɟɬɫɹ�
ɩɥɨɬɧɨɫɬɶ� ɫɲɢɜɚɧɢɹ� ɢ� ɫɧɢɠɚɟɬɫɹ� ɬɟɦɩɟɪɚɬɭɪɚ� ɫɬɟɤɥɨɜɚɧɢɹ� ɜɫɥɟɞɫɬɜɢɟ� ɢɡɦɟɧɟɧɢɹ�
ɬɨɩɨɥɨɝɢɱɟɫɤɨɣ�ɫɬɪɭɤɬɭɪɵ�ɤɨɦɩɨɡɢɬɚ�

Ɇɟɬɨɞɨɦ� ɞɢɮɟɪɟɧɰɿɣɧɨʀ� ɫɤɚɧɭɜɚɥɶɧɨʀ� ɤɚɥɨɪɢɦɟɬɪɿʀ� ɨɬɪɢɦɚɧɨ� ɬɟɪɦɨɝɪɚɦɢ� ɡɪɚɡɤɿɜ�
ɚɧɬɢɮɪɢɤɰɿɣɧɨɝɨ� ɟɩɨɤɫɢɞɧɨ�ɩɨɥɿɫɢɥɨɤɫɚɧɨɜɨɝɨ� ɧɚɧɨɤɨɦɩɨɡɢɬɭ� ɧɚ� ɨɫɧɨɜɿ� ɟɩɨɤɫɢɞɧɨʀ� ɫɦɨɥɢ��
ɦɨɞɢɮɿɤɨɜɚɧɨʀ� ɩɨɥɿɫɢɥɨɤɫɚɧɨɜɢɦɢ� ɱɚɫɬɢɧɤɚɦɢ�� ɡ� ɝɪɚɮɿɬɨɜɢɦ� ɧɚɩɨɜɧɸɜɚɱɟɦ�� ȼɫɬɚɧɨɜɥɟɧɨ�� ɳɨ� ɩɪɢ�
ɜɜɟɞɟɧɧɿ� ɜ� ɤɨɦɩɨɡɢɬ� ɩɨɥɿɫɢɥɨɤɫɚɧɨɜɢɯ� ɱɚɫɬɢɧɨɤ� ɿ� ɝɪɚɮɿɬɭ� ɜɿɞɛɭɜɚɽɬɶɫɹ� ɡɦɿɧɚ� ɬɟɩɥɨɮɿɡɢɱɧɢɯ�
ɯɚɪɚɤɬɟɪɢɫɬɢɤ��ɩɨɜ
ɹɡɚɧɚ�ɡ�ɪɿɡɧɨɸ�ɝɭɫɬɢɧɨɸ�ɡɲɢɜɚɧɧɹ�ɿ�ɛɿɥɶɲ�ɳɿɥɶɧɨɸ��ɭɩɨɪɹɞɤɨɜɚɧɨɸ�ɫɬɪɭɤɬɭɪɨɸ�
ɧɚɧɨɤɨɦɩɨɡɢɬɭ�

Ʉɥɸɱɨɜɿ� ɫɥɨɜɚ�� ɟɩɨɤɫɢɞɧɨ�ɩɨɥɿɫɢɥɨɤɫɚɧɨɜɢɣ� ɧɚɧɨɤɨɦɩɨɡɢɬ�� ɞɢɮɟɪɟɧɰɿɣɧɚ� ɫɤɚɧɭɜɚɥɶɧɚ�
ɤɚɥɨɪɢɦɟɬɪɿɹ��ɬɟɩɥɨɮɿɡɢɱɧɿ�ɜɥɚɫɬɢɜɨɫɬɿ��ɬɟɦɩɟɪɚɬɭɪɚ�ɫɤɥɭɜɚɧɧɹ��ɫɬɪɢɛɨɤ�ɬɟɩɥɨɽɦɧɨɫɬɿ�

7+(5023+<6,&$/�3523(57,(6�2)�(32;<�32/<6,/2;$1(�
$17,)5,&7,21�1$12&20326,7(

7KHUPRJUDPV�RI�DQWLIULFWLRQ�JUDSKLWH�ILOOHG�HSR[\�QDQRFRPSRVLWH�VDPSOHV�PRGLILHG�E\�SRO\VLOR[DQH�
SDUWLFOHV� ZHUH� REWDLQHG� E\� GLIIHUHQWLDO� VFDQQLQJ� FDORULPHWU\�� ,W� ZDV� IRXQG� WKDW� WKH� LQWURGXFWLRQ� RI� WKH�
SRO\VLOR[DQH� SDUWLFOHV� DQG� JUDSKLWH� ILOOHU� LQWR� WKH� FRPSRVLWH UHVXOWHG� LQ� FKDQJHV� RI� WKHUPRSK\VLFDO�
FKDUDFWHULVWLFV� FDXVHG� E\� GLIIHUHQW� FURVVOLQN� GHQVLW\� DQG� PRUH� GHQVH�� RUGHUHG� VWUXFWXUH� RI� WKH�
QDQRFRPSRVLWH�

.H\ ZRUGV�� HSR[\�SRO\VLOR[DQH� QDQRFRPSRVLWH�� GLIIHUHQWLDO� VFDQQLQJ� FDORULPHWU\�� WKHUPRSK\VLFDO�
SURSHUWLHV��JODVV�WUDQVLWLRQ�WHPSHUDWXUH��KHDW�FDSDFLW\�MXPS�

Ʌɢɬɟɪɚɬɭɪɚ
�� Ɋɨɡɟɧɛɟɪɝ� Ɉ�� Ⱥ�� Ɇɟɯɚɧɢɤɚ� ɜɡɚɢɦɨɞɟɣɫɬɜɢɹ� ɢɧɫɬɪɭɦɟɧɬɚ� ɫ� ɢɡɞɟɥɢɟɦ� ɩɪɢ�

ɞɟɮɨɪɦɢɪɭɸɳɟɦ�ɩɪɨɬɹɝɢɜɚɧɢɢ��± Ʉ���ɇɚɭɤ��ɞɭɦɤɚ��������± ����ɫ�
�� ɍɷɧɞɥɚɧɞɬ�ɍ��Ɍɟɪɦɢɱɟɫɤɢɟ�ɦɟɬɨɞɵ�ɚɧɚɥɢɡɚ��± Ɇ���Ɇɢɪ��������± ����ɫ�
�� Ƚɨɞɨɜɫɤɢɣ�ɘ� Ʉ��Ɍɟɩɥɨɮɢɡɢɤɚ�ɩɨɥɢɦɟɪɨɜ��± Ɇ���ɏɢɦɢɹ��������± ����ɫ�
�� Ƚɚɜɪɢɥɨɜɚ� ȼ�� ɋ��� Ⱦɭɛ� ɋ�� ɇ���ɀɢɥɶɰɨɜɚ� ɋ�� ȼ��� ɉɚɳɟɧɤɨ� ȿ�� Ⱥ��� Ʌɭɰɚɤ� ɗ�� ɇ�� ȼɥɢɹɧɢɟ�

ɧɚɩɨɥɧɢɬɟɥɟɣ� ɧɚ� ɦɟɯɚɧɢɱɟɫɤɢɟ� ɫɜɨɣɫɬɜɚ� ɷɩɨɤɫɢɞɧɨ�ɩɨɥɢɫɢɥɨɤɫɚ�ɧɨɜɨɝɨ�
ɧɚɧɨɤɨɦɩɨɡɢɬɚ ��� ɉɨɪɨɞɨɪɚɡɪɭɲɚɸɳɢɣ� ɢ� ɦɟɬɚɥɥɨɨɛɪɚɛɚɬɵɜɚɸɳɢɣ� ɢɧɫɬɪɭɦɟɧɬ� ±
ɬɟɯɧɢɤɚ� ɢ� ɬɟɯɧɨɥɨɝɢɹ� ɟɝɨ� ɢɡɝɨɬɨɜɥɟɧɢɹ� ɢ� ɩɪɢɦɟɧɟɧɢɹ�� ɫɛ�� ɧɚɭɱ�� ɬɪ� ± Ʉ��� ɂɋɆ� ɢɦ��
ȼ�ɇ� Ȼɚɤɭɥɹ�ɇȺɇ�ɍɤɪɚɢɧɵ��������± ȼɵɩ����� ± ɋ�����±����

ɉɨɫɬɭɩɢɥɚ���������


