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

���

�� Ʉɪɢɜɨɲɟɹ Ⱥ� ȼ��� Ⱦɚɧɢɥɶɱɟɧɤɨ ɘ� Ɇ��� ɋɬɨɪɱɚɤ Ɇ� Ƚ��� Ɇɟɥɶɧɢɤ ȼ� ȿ�
ɋɨɜɟɪɲɟɧɫɬɜɨɜɚɧɢɟ� ɨɛɨɛɳɟɧɧɨɣ� ɭɧɢɮɢɰɢɪɨɜɚɧɧɨɣ� ɦɚɬɟɦɚɬɢɱɟɫɤɨɣ� ɦɨɞɟɥɢ�
ɮɨɪɦɨɨɛɪɚɡɨɜɚɧɢɹ� ɢ� ɨɛɪɚɛɨɬɤɢ� ɡɭɛɱɚɬɵɯ� ɤɨɥɟɫ�� ��� Ɉɛɨɪɭɞɨɜɚɧɢɟ� ɢ� ɢɧɫɬɪɭɦɟɧɬ� ɞɥɹ�
ɩɪɨɮɟɫɫɢɨɧɚɥɨɜ��± ������± ʋ����������± ɋ����±���

ɉɨɫɬɭɩɢɥɚ���������

ɍȾɄ����������

ɋ� Ⱥ��Ʉɭɯɚɪɟɧɤɨ��ɤɚɧɞ��ɬɟɯɧ��ɧɚɭɤ� ȼ� ɇ��Ɍɤɚɱ��ɞ�ɪ�ɮɢɡ��ɦɚɬ��ɧɚɭɤ

ɂɧɫɬɢɬɭɬ�ɫɜɟɪɯɬɜɟɪɞɵɯ�ɦɚɬɟɪɢɚɥɨɜ�ɢɦ��ȼ�ɇ��Ȼɚɤɭɥɹ��ɇȺɇ�ɍɤɪɚɢɧɵ��ɝ��Ʉɢɟɜ

ɆȿɏȺɇɂɁɆ�ɆɇɈȽɈɄɈɆɉɈɇȿɇɌɇɈɃ�ȾɂɎɎɍɁɂɂ�ɂɈɇɈȼ�ȼ�ɋɂɅɂɄȺɌɇɕɏ�
ɋɌȿɄɅɈɈȻɊȺɁɍɘɓɂɏ�ɊȺɋɉɅȺȼȺɏ

ɉɪɟɞɥɨɠɟɧ� ɤɚɱɟɫɬɜɟɧɧɨ� ɧɨɜɵɣ� ɩɨɞɯɨɞ� ɤ�ɮɨɪɦɢɪɨɜɚɧɢɸ� ɤɨɧɬɚɤɬɧɨɣ� ɡɨɧɵ�� ɨɬɜɟɬɫɬɜɟɧɧɨɣ�
ɡɚ� ɩɪɨɱɧɨɫɬɶ� ɤɨɦɩɨɡɢɬɚ� ɢ� ɨɛɪɚɡɨɜɚɧɧɨɣ� ɱɚɫɬɢɰɚɦɢ� ɫɬɟɤɨɥ� ɪɚɡɥɢɱɧɨɝɨ� ɫɨɫɬɚɜɚ�� Ɉɛɨɫɧɨɜɚɧ�
ɦɟɯɚɧɢɡɦ� ɦɧɨɝɨɤɨɦɩɨɧɟɧɬɧɨɣ� ɞɢɮɮɭɡɢɢ�� ɉɪɟɞɥɨɠɟɧɚ� ɦɨɞɟɥɶ� ɞɢɮɮɭɡɢɢ� ɚɬɨɦɨɜ� ɩɨɫɪɟɞɫɬɜɨɦ�
ɜɨɡɧɢɤɧɨɜɟɧɢɹ�ɪɚɡɪɵɜɨɜ�ɦɟɠɚɬɨɦɧɵɯ�ɫɜɹɡɟɣ�ɢ�ɢɯ�ɩɟɪɟɤɥɸɱɟɧɢɹ�ɧɚ�ɫɨɫɟɞɧɢɟ�ɚɬɨɦɵ�

Ʉɥɸɱɟɜɵɟ� ɫɥɨɜɚ� ɫɬɟɤɥɨ�� ɞɢɮɮɭɡɢɹ�� ɦɟɯɚɧɢɡɦ� ɞɢɮɮɭɡɢɢ�� ɲɢɪɢɧɚ� ɞɢɮɮɭɡɢɨɧɧɨɣ� ɡɨɧɵ��
ɦɟɠɚɬɨɦɧɵɟ�ɫɜɹɡɢ�

ȼɜɟɞɟɧɢɟ
ȼɨɩɪɨɫɵ� ɪɚɡɪɚɛɨɬɤɢ� ɢ� ɢɫɫɥɟɞɨɜɚɧɢɹ� ɚɛɪɚɡɢɜɧɵɯ� ɤɨɦɩɨɡɢɬɨɜ� ɫɨɫɬɚɜɥɹɸɬ� ɨɫɨɛɭɸ��

ɫɜɨɟɨɛɪɚɡɧɭɸ� ɨɛɥɚɫɬɶ� ɦɚɬɟɪɢɚɥɨɜɟɞɟɧɢɹ�� ɉɪɢɧɰɢɩɢɚɥɶɧɨɟ� ɨɬɥɢɱɢɟ� ɩɨɞɯɨɞɨɜ� ɤ�
ɮɨɪɦɢɪɨɜɚɧɢɸ�ɫɬɪɭɤɬɭɪɵ�ɚɛɪɚɡɢɜɫɨɞɟɪɠɚɳɢɯ�ɦɚɬɟɪɢɚɥɨɜ�ɨɬ�ɤɨɧɫɬɪɭɤɰɢɨɧɧɵɯ�ɨɛɭɫɥɨɜɥɟɧɨ�
ɤɚɱɟɫɬɜɟɧɧɨ�ɪɚɡɥɢɱɧɵɦɢ�ɡɚɞɚɱɚɦɢ��ɤɨɬɨɪɵɟ�ɪɟɲɚɸɬ�ɢɡɞɟɥɢɹ�ɢɡ�ɷɬɢɯ�ɦɚɬɟɪɢɚɥɨɜ�ɜ�ɭɫɥɨɜɢɹɯ�
ɢɯ� ɷɤɫɩɥɭɚɬɚɰɢɢ�� ȿɫɥɢ� ɤɨɧɫɬɪɭɤɰɢɨɧɧɵɟ�ɦɚɬɟɪɢɚɥɵ� ɩɪɢɡɜɚɧɵ�ɦɚɤɫɢɦɚɥɶɧɨ� ɩɪɨɬɢɜɨɫɬɨɹɬɶ�
ɪɚɡɪɭɲɟɧɢɸ�� ɬɨ� ɚɛɪɚɡɢɜɫɨɞɟɪɠɚɳɢɟ ɦɚɬɟɪɢɚɥɵ� ɩɪɟɞɧɚɡɧɚɱɟɧɵ� ɢɦɟɧɧɨ� ɞɥɹ� ɬɨɝɨ�� ɱɬɨɛɵ� ɜ�
ɩɪɨɰɟɫɫɟ�ɪɚɛɨɬɵ�ɪɚɡɪɭɲɚɬɶɫɹ��ɩɪɢɱɟɦ�ɨɩɪɟɞɟɥɟɧɧɵɦ�ɡɚɪɚɧɟɟ�ɡɚɞɚɧɧɵɦ�ɨɛɪɚɡɨɦ�

ȼ� ɰɟɥɹɯ� ɩɨɥɭɱɟɧɢɹ� ɚɛɪɚɡɢɜɫɨɞɟɪɠɚɳɢɯ� ɫɬɟɤɥɨɤɨɦɩɨɡɢɰɢɨɧɧɵɯ� ɦɚɬɟɪɢɚɥɨɜ� ɫɨ�
ɫɩɟɰɢɚɥɶɧɵɦɢ� ɫɜɨɣɫɬɜɚɦɢ� ɢɫɩɨɥɶɡɭɸɬ� ɫɩɨɫɨɛ� ɫɨɟɞɢɧɟɧɢɹ� ɩɪɢ� ɬɟɪɦɨɨɛɪɚɛɨɬɤɟ� ɫɬɟɤɨɥ�
ɪɚɡɥɢɱɧɨɝɨ� ɯɢɦɢɱɟɫɤɨɝɨ� ɫɨɫɬɚɜɚ�� ɧɚɩɪɢɦɟɪ�� ɫɢɥɢɤɚɬɧɵɯ� ɢ� ɫɜɢɧɟɰɫɨɞɟɪɠɚɳɢɯ�� ȼ� ɩɪɨɰɟɫɫɟ�
ɬɟɪɦɨɨɛɪɚɛɨɬɤɢ�ɛɨɥɟɟ�ɥɟɝɤɨɩɥɚɜɤɨɟ�ɫɬɟɤɥɨ�ɪɚɫɬɜɨɪɹɟɬ�ɬɭɝɨɩɥɚɜɤɨɟ��&ɬɟɤɥɚ�ɜ�ɫɢɫɬɟɦɟ�3E2±
=Q2±%�2�±6L2� ɨɬɥɢɱɚɸɬɫɹ� ɜɵɫɨɤɨɣ� ɤɪɢɫɬɚɥɥɢɡɚɰɢɨɧɧɨɣ� ɫɩɨɫɨɛɧɨɫɬɶɸ� ɢ� ɧɢɡɤɨɣ�
ɬɟɦɩɟɪɚɬɭɪɨɣ� ɬɪɚɧɫɮɨɪɦɚɰɢɢ�� Ʉɚɤ� ɩɪɚɜɢɥɨ�� ɢɯ� ɢɫɩɨɥɶɡɭɸɬ� ɜ� ɤɚɱɟɫɬɜɟ� ɥɟɝɤɨɩɥɚɜɤɨɝɨ�
ɫɬɟɤɥɨɨɛɪɚɡɧɨɝɨ�ɫɜɹɡɭɸɳɟɝɨ�ɞɥɹ�ɢɡɝɨɬɨɜɥɟɧɢɹ�ɫɬɟɤɥɨɤɨɦɩɨɡɢɬɨɜ�ɢɡ�ɫ%1�>�@��

ɉɪɢ� ɢɫɩɨɥɶɡɨɜɚɧɢɢ� ɫɦɟɫɢ� ɞɜɭɯ� ɢ� ɛɨɥɟɟ� ɫɬɟɤɨɥ� ɜ� ɪɚɡɥɢɱɧɵɯ� ɦɧɨɝɨɤɨɦɩɨɧɟɧɬɧɵɯ�
ɨɤɫɢɞɧɵɯ� ɫɢɫɬɟɦɚɯ� ɫ� ɪɚɡɧɨɣ� ɬɟɦɩɟɪɚɬɭɪɨɣ� ɬɪɚɧɫɮɨɪɦɚɰɢɢ� ɩɨɥɭɱɚɸɬ� ɤɨɦɩɨɡɢɰɢɨɧɧɵɟ�
ɦɚɬɟɪɢɚɥɵ� ɫ� ɜɵɫɨɤɢɦɢ� ɷɤɫɩɥɭɚɬɚɰɢɨɧɧɵɦɢ� ɯɚɪɚɤɬɟɪɢɫɬɢɤɚɦɢ�� ɉɪɢ� ɷɬɨɦ� ɬɟɦɩɟɪɚɬɭɪɚ�
ɢɡɝɨɬɨɜɥɟɧɢɹ�ɤɨɦɩɨɡɢɬɨɜ�ɧɚɦɧɨɝɨ�ɧɢɠɟ�ɬɟɦɩɟɪɚɬɭɪɵ�ɞɥɹ�ɬɚɤɨɜɵɯ�ɧɚ�ɨɫɧɨɜɟ�ɱɢɫɬɵɯ�ɫɬɟɤɨɥ��
ɱɬɨ� ɩɨɡɜɨɥɹɟɬ� ɫɭɳɟɫɬɜɟɧɧɨ� ɩɨɜɵɫɢɬɶ� ɷɧɟɪɝɨɫɛɟɪɟɠɟɧɢɟ� ɫ� ɨɞɧɨɜɪɟɦɟɧɧɵɦ� ɭɥɭɱɲɟɧɢɟɦ�
ɮɢɡɢɤɨ�ɦɟɯɚɧɢɱɟɫɤɢɯ� ɫɜɨɣɫɬɜ� ɤɨɦɩɨɡɢɬɨɜ� ɜɫɥɟɞɫɬɜɢɟ� ɢɫɩɨɥɶɡɨɜɚɧɢɹ� ɫɬɟɤɥɨɨɫɧɨɜɵ�
ɪɚɡɥɢɱɧɨɝɨ�ɯɢɦɢɱɟɫɤɨɝɨ�ɫɨɫɬɚɜɚ >�@�

ȼ�ɷɬɨɣ�ɫɜɹɡɢ�ɢɫɫɥɟɞɨɜɚɧɢɟ�ɜɡɚɢɦɨɞɟɣɫɬɜɢɹ��ɜɵɪɚɠɚɸɳɟɝɨɫɹ�ɜ�ɞɢɮɮɭɡɢɨɧɧɵɯ�ɩɪɨɰɟɫɫɚɯ�
ɩɪɢ�ɤɨɧɬɚɤɬɟ�ɪɚɡɥɢɱɧɵɯ�ɦɧɨɝɨɤɨɦɩɨɧɟɧɬɧɵɯ�ɫɬɟɤɨɥ��ɩɪɟɞɫɬɚɜɥɹɟɬ�ɡɧɚɱɢɬɟɥɶɧɵɣ�ɢɧɬɟɪɟɫ�



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

���

Ɇɧɨɝɢɟ�ɮɢɡɢɤɨ�ɯɢɦɢɱɟɫɤɢɟ�ɩɪɨɰɟɫɫɵ��ɩɪɨɢɫɯɨɞɹɳɢɟ�ɜ� ɫɬɟɤɥɨɨɛɪɚɡɭɸɳɢɯ�ɪɚɫɩɥɚɜɚɯ��
ɨɩɪɟɞɟɥɹɸɬɫɹ�ɞɢɮɮɭɡɢɨɧɧɨɣ�ɩɨɞɜɢɠɧɨɫɬɶɸ�ɤɚɬɢɨɧɨɜ�ɥɢɛɨ�ɚɧɢɨɧɧɵɯ�ɝɪɭɩɩɢɪɨɜɨɤ�ɜɯɨɞɹɳɢɯ�
ɜ� ɢɯ� ɫɨɫɬɚɜ� ɨɤɫɢɞɨɜ�� Ʉɢɧɟɬɢɱɟɫɤɢɟ� ɢ� ɬɟɪɦɨɞɢɧɚɦɢɱɟɫɤɢɟ� ɯɚɪɚɤɬɟɪɢɫɬɢɤɢ� ɞɢɮɮɭɡɢɨɧɧɵɯ�
ɩɪɨɰɟɫɫɨɜ�ɬɟɫɧɨ�ɫɜɹɡɚɧɵ�ɫɨ�ɫɬɪɭɤɬɭɪɨɣ�ɫɬɟɤɥɚ��ɨɫɨɛɟɧɧɨɫɬɹɦɢ�ɯɢɦɢɱɟɫɤɢɯ�ɫɜɹɡɟɣ��ɩɨɷɬɨɦɭ�ɢɯ�
ɢɡɭɱɟɧɢɟ�ɫɩɨɫɨɛɫɬɜɭɟɬ�ɪɚɫɲɢɪɟɧɢɸ�ɡɧɚɧɢɣ�ɨ�ɩɪɢɪɨɞɟ�ɫɬɟɤɥɨɨɛɪɚɡɧɨɝɨ�ɫɨɫɬɨɹɧɢɹ��Ȼɟɡ�ɡɧɚɧɢɹ�
ɡɚɤɨɧɨɦɟɪɧɨɫɬɟɣ� ɞɢɮɮɭɡɢɢ� ɧɟɜɨɡɦɨɠɧɨ� ɪɟɲɢɬɶ� ɦɧɨɝɢɟ� ɩɪɚɤɬɢɱɟɫɤɢɟ� ɡɚɞɚɱɢ�� ɫɜɹɡɚɧɧɵɟ� ɫ�
ɫɨɡɞɚɧɢɟɦ� ɧɨɜɵɯ� ɦɚɬɟɪɢɚɥɨɜ� ɫ� ɡɚɞɚɧɧɵɦɢ� ɫɜɨɣɫɬɜɚɦɢ� ɉɪɚɤɬɢɱɟɫɤɨɟ� ɢɫɩɨɥɶɡɨɜɚɧɢɟ�
ɞɢɮɮɭɡɢɨɧɧɵɯ� ɩɪɨɰɟɫɫɨɜ� ɩɨɡɜɨɥɹɟɬ ɩɨɥɭɱɚɬɶ� ɤɨɦɩɨɡɢɰɢɨɧɧɵɟ� ɦɚɬɟɪɢɚɥɵ�� ɜ� ɱɚɫɬɧɨɫɬɢ�� ɧɚ�
ɨɫɧɨɜɟ�ɫɬɟɤɥɨɨɛɪɚɡɧɨɝɨ�ɫɜɹɡɭɸɳɟɝɨ�ɫ�ɡɚɞɚɧɧɵɦɢ�ɢɥɢ�ɭɥɭɱɲɟɧɧɵɦɢ�ɫɜɨɣɫɬɜɚɦɢ�

Ɋɟɡɭɥɶɬɚɬɵ�ɢɫɫɥɟɞɨɜɚɧɢɹ�ɢ�ɢɯ�ɨɛɫɭɠɞɟɧɢɟ
Ɇɟɯɚɧɢɡɦ� ɦɧɨɝɨɤɨɦɩɨɧɟɧɬɧɨɣ� ɞɢɮɮɭɡɢɢ� ɜ� ɫɬɟɤɥɚɯ� ɫ� ɬɨɱɤɢ� ɡɪɟɧɢɹ� ɩɟɪɟɤɥɸɱɟɧɢɹ�

ɩɨɬɨɤɨɜ� ɪɚɫɫɦɚɬɪɢɜɚɥɢ� ɧɚ� ɩɪɢɦɟɪɟ� ɜɡɚɢɦɨɞɟɣɫɬɜɢɹ� ɫɬɟɤɨɥ� ɫ� ɪɚɡɥɢɱɧɨɣ� ɬɟɦɩɟɪɚɬɭɪɨɣ�
ɬɪɚɧɫɮɨɪɦɚɰɢɢ ɜ�ɫɢɫɬɟɦɚɯ 3E2±=Q2±%�2�±6L2� ɢ�.�2±&D2±%�2�±6L2���

ȼ� ɨɛɥɚɫɬɢ� ɤɨɧɬɚɤɬɚ� ɫɜɢɧɰɨɜɨɰɢɧɤɛɨɪɨɫɢɥɢɤɚɬɧɨɝɨ� ɢ� ɤɚɥɢɣɛɨɪɨɫɢɥɢɤɚɬɧɨɝɨ� ɫɬɟɤɨɥ�
ɩɪɢ� ɬɟɦɩɟɪɚɬɭɪɧɨɦ� ɢɧɬɟɪɜɚɥɟ� ���±��� �ɋ� ɩɪɨɢɫɯɨɞɢɬ� ɜɡɚɢɦɧɚɹ� ɞɢɮɮɭɡɢɹ� ɷɥɟɦɟɧɬɨɜ��

ɫɨɫɬɚɜɥɹɸɳɢɯ� ɨɫɧɨɜɭ� ɨɛɟɢɯ�
ɨɤɫɢɞɧɵɯ� ɫɢɫɬɟɦ� ɫɬɟɤɨɥ��
Ʉɨɧɰɟɧɬɪɚɰɢɹ�ɷɥɟɦɟɧɬɨɜ�ɬɚɤɨɜɚ��ɱɬɨ�
ɜɫɟ� ɨɧɢ� ɢɦɟɸɬ� ɝɪɚɞɢɟɧɬ�
ɤɨɧɰɟɧɬɪɚɰɢɢ� ɨɤɫɢɞɨɜ� ɜ� ɢɫɯɨɞɧɵɯ�
ɫɨɫɬɚɜɚɯ�� Ʉɨɧɰɟɧɬɪɚɰɢɨɧɧɨɟ�
ɪɚɫɩɪɟɞɟɥɟɧɢɟ� ɤɨɦɩɨɧɟɧɬɨɜ� ɩɪɢ�
ɬɟɦɩɟɪɚɬɭɪɟ� ��� �ɋ� ɩɨɤɚɡɚɧɨ� ɧɚ
ɪɢɫ� ��

ɋ� ɩɨɜɵɲɟɧɢɟɦ� ɬɟɦɩɟɪɚɬɭɪɵ�
ɬɟɪɦɨɨɛɪɚɛɨɬɤɢ� ɤɨɥɢɱɟɫɬɜɨ�
ɷɥɟɦɟɧɬɚ�� ɞɢɮɮɭɧɞɢɪɭɸɳɟɝɨ� ɢɡ�
ɨɞɧɨɝɨ� ɫɬɟɤɥɚ� ɜ� ɞɪɭɝɨɟ��
ɭɜɟɥɢɱɢɜɚɟɬɫɹ�� Ɉɞɧɚɤɨ� ɱɟɦ� ɛɨɥɶɲɟ�
ɪɚɫɫɬɨɹɧɢɟ� ɨɬ� ɝɪɚɧɢɰɵ� ɪɚɡɞɟɥɚ� ɜ�
ɡɨɧɟ�ɤɨɧɬɚɤɬɚ�� ɬɟɦ�ɟɝɨ�ɦɟɧɶɲɟ�� ɬ� ɟ��
ɤɨɧɰɟɧɬɪɚɰɢɹ� ɞɢɮɮɭɧɞɢɪɭɸɳɢɯ�
ɢɨɧɨɜ� ɫ� ɝɥɭɛɢɧɨɣ� ɩɪɨɧɢɤɧɨɜɟɧɢɹ�
ɩɥɚɜɧɨ� ɫɧɢɠɚɟɬɫɹ�� ɗɬɚ�
ɡɚɤɨɧɨɦɟɪɧɨɫɬɶ� ɧɚɛɥɸɞɚɟɬɫɹ� ɞɥɹ�
ɞɢɮɮɭɡɢɢ� ɷɥɟɦɟɧɬɨɜ� ɜ� ɨɛɨɢɯ�
ɧɚɩɪɚɜɥɟɧɢɹɯ�� ȼ� ɤɚɱɟɫɬɜɟ� ɩɪɢɦɟɪɚ�

ɧɚ� ɪɢɫ�� �� ɩɨɤɚɡɚɧɚ� ɬɟɦɩɟɪɚɬɭɪɧɚɹ� ɡɚɜɢɫɢɦɨɫɬɶ� ɪɚɫɩɪɟɞɟɥɟɧɢɹ� ɤɪɟɦɧɢɹ� ɢ� ɤɚɥɢɹ��
ɩɪɨɞɢɮɮɭɧɞɢɪɨɜɚɜɲɢɯ�ɢɡ�ɫɬɟɤɥɚ�ɫɢɫɬɟɦɵ�.�2±&D2±%�2�±6L2� ɜ�ɫɬɟɤɥɨ�ɫɢɫɬɟɦɵ�3E2±=Q2±
%�2�±6L2���ɚ�ɬɚɤɠɟ�ɪɚɫɩɪɟɞɟɥɟɧɢɟ�ɫɜɢɧɰɚ�ɢ�ɰɢɧɤɚ�ɜ�ɨɛɪɚɬɧɨɦ�ɧɚɩɪɚɜɥɟɧɢɢ�

Ɋɢɫ�� ��� Ʉɨɧɰɟɧɬɪɚɰɢɨɧɧɨɟ� ɪɚɫɩɪɟɞɟɥɟɧɢɟ�
ɷɥɟɦɟɧɬɨɜ� ɜ� ɨɛɪɚɡɰɟ� ɤɚɥɢɣɛɨɪɨɫɢɥɢɤɚɬɧɨɝɨ� ɢ�
ɫɜɢɧɰɨɜɨɰɢɧɤɛɨɪɨɫɢɥɢɤɚɬɧɨɝɨ� ɫɬɟɤɨɥ��
ɬɟɪɦɨɨɛɪɚɛɨɬɚɧɧɨɦ� ɩɪɢ� ɬɟɦɩɟɪɚɬɭɪɟ� ��� qɋ� ɜ�
ɬɟɱɟɧɢɟ���ɱ



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

���

ɚ ɛ

ɜ ɝ

Ɋɢɫ�����Ɍɟɦɩɟɪɚɬɭɪɧɚɹ�ɡɚɜɢɫɢɦɨɫɬɶ�ɪɚɫɩɪɟɞɟɥɟɧɢɹ�ɤɪɟɦɧɢɹ��ɚ���ɤɚɥɢɹ��ɛ��ɜ�ɫɬɟɤɥɟ�ɫɢɫɬɟɦɵ�
3E2±=Q2±%�2�±6L2� ɢ� ɫɜɢɧɰɚ� �ɜ��� ɰɢɧɤɚ� �ɝ�� ɜ� ɫɬɟɤɥɟ� ɫɢɫɬɟɦɵ� .�2±&D2±%�2�±6L2� ɩɪɢ�
ɪɚɡɥɢɱɧɨɦ�ɭɞɚɥɟɧɢɢ�ɨɬ�ɝɪɚɧɢɰɵ�ɪɚɡɞɟɥɚ�ɮɚɡ������ɦɤɦ ���������ɦɤɦ����������ɦɤɦ�����������ɦɤɦ�
����������ɦɤɦ�����������ɦɤɦ ���

Ɋɚɡɥɢɱɧɵɟ� ɧɚɤɥɨɧɵ� ɩɪɹɦɵɯ� ɤ� ɨɫɢ� ɚɛɫɰɢɫɫ� �ɪɢɫ�� ��� ɫɜɢɞɟɬɟɥɶɫɬɜɭɸɬ� ɨ� ɪɚɡɥɢɱɧɨɣ�
ɫɤɨɪɨɫɬɢ�ɜɡɚɢɦɨɞɢɮɮɭɡɢɢ�ɷɥɟɦɟɧɬɨɜ�ɢɡ�ɨɞɧɨɝɨ�ɫɬɟɤɥɚ�ɜ�ɞɪɭɝɨɟ�

Ɍɚɤɢɦ� ɨɛɪɚɡɨɦ�� ɩɪɢ� ɜɡɚɢɦɨɞɟɣɫɬɜɢɢ� ɫɜɢɧɰɨɜɨɰɢɧɤɛɨɪɨɫɢɥɢɤɚɬɧɨɝɨ� ɢ�
ɤɚɥɢɣɛɨɪɨɫɢɥɢɤɚɬɧɨɝɨ� � ɫɬɟɤɨɥ� ɩɪɨɢɫɯɨɞɢɬ� ɜɡɚɢɦɨɞɢɮɮɭɡɢɹ� ɤɨɦɩɨɧɟɧɬɨɜ�� ɫɨɫɬɚɜɥɹɸɳɢɯ�
ɨɫɧɨɜɭ� ɷɬɢɯ� ɫɬɟɤɨɥ�� ɛɟɡ� ɩɪɨɬɟɤɚɧɢɹ� ɧɚ� ɢɯ� ɤɨɧɬɚɤɬɧɨɣ� ɝɪɚɧɢɰɟ� ɯɢɦɢɱɟɫɤɢɯ� ɪɟɚɤɰɢɣ� ɢ�
ɨɛɪɚɡɨɜɚɧɢɹ�ɯɢɦɢɱɟɫɤɢɯ�ɫɨɟɞɢɧɟɧɢɣ�ɜ�ɞɢɮɮɭɡɢɨɧɧɨɣ�ɡɨɧɟ�

ɋ� ɩɨɜɵɲɟɧɢɟɦ� ɬɟɦɩɟɪɚɬɭɪɵ� ɬɟɪɦɨɨɛɪɚɛɨɬɤɢ� ɫ� ���� ɞɨ� ��� �ɋ� ɪɟɡɤɨ� ɭɜɟɥɢɱɢɜɚɟɬɫɹ�
ɲɢɪɢɧɚ� ɤɨɧɬɚɤɬɧɨɣ� ɡɨɧɵ�� ɝɞɟ� ɩɪɨɢɫɯɨɞɢɬ� ɜɡɚɢɦɨɞɢɮɮɭɡɢɹ� ɢɨɧɨɜ� ɜ� ɫɢɫɬɟɦɟ� ɞɜɭɯ�
ɦɧɨɝɨɤɨɦɩɨɧɟɧɬɧɵɯ� ɫɢɥɢɤɚɬɧɵɯ� ɫɬɟɤɨɥ�� ɱɬɨ� ɨɬɱɟɬɥɢɜɨ� ɜɢɞɧɨ� ɧɚ� ɊɗɆ�ɢɡɨɛɪɚɠɟɧɢɢ� ɡɨɧɵ�
ɤɨɧɬɚɤɬɚ��ɪɢɫ������



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

���

ɚ ɛ ɜ
Ɋɢɫ���� ɊɗɆ�ɢɡɨɛɪɚɠɟɧɢɹ�ɡɨɧɵ�ɤɨɧɬɚɤɬɚ�ɫɬɟɤɨɥ�ɜ�ɫɢɫɬɟɦɚɯ�.�2±&D2±%�2�±6L2� ɢ�3E2±

=Q2±%�2�±6L2� ɩɪɢ�ɬɟɦɩɟɪɚɬɭɪɟ��ɚ ± ���qɋ��ɛ�± ����qɋ��ɜ�± ����qɋ��u���

ɉɪɨɞɨɥɠɢɬɟɥɶɧɨɫɬɶ�ɞɢɮɮɭɡɢɨɧɧɨɝɨ�ɨɬɠɢɝɚ� ± �� ɱ��ɇɟɨɛɯɨɞɢɦɨ�ɨɬɦɟɬɢɬɶ�� ɱɬɨ� ɷɬɨ�ɧɟ�
ɫɭɳɟɫɬɜɟɧɧɨ� ɜɥɢɹɟɬ� ɧɚ� ɲɢɪɢɧɭ� ɷɮɮɟɤɬɢɜɧɨɣ� ɞɢɮɮɭɡɢɨɧɧɨɣ� ɡɨɧɵ�� Ʉɚɤ� ɩɪɢɦɟɪ� ɧɚ� ɪɢɫ�� ��
ɩɨɤɚɡɚɧɨ�ɊɗɆ�ɢɡɨɛɪɚɠɟɧɢɟ�ɝɪɚɧɢɰ�ɤɨɧɬɚɤɬɚ�ɱɚɫɬɢɰ�ɫɬɟɤɥɚ�ɜ�ɫɢɫɬɟɦɟ�.�2±&D2±%�2�±6L2� ɫ�
ɦɚɬɪɢɰɟɣ� ɢɡ� ɫɬɟɤɥɚ� ɫɢɫɬɟɦɵ� 3E2±=Q2±%�2�±6L2��� ɜɡɚɢɦɨɞɟɣɫɬɜɭɸɳɢɯ� ɩɪɢ� ɬɟɦɩɟɪɚɬɭɪɟ�
��� �ɋ� ɜ� ɬɟɱɟɧɢɟ� ���±�� ɱ�� Ʉɚɤ� ɜɢɞɢɦ��ɲɢɪɢɧɚ� ɞɢɮɮɭɡɢɨɧɧɨɣ� ɡɨɧɵ�� ɨɛɪɚɡɨɜɚɜɲɚɹɫɹ� ɜɨɤɪɭɝ�
ɱɚɫɬɢɰɵ�ɤɚɥɢɣɛɨɪɨɫɢɥɢɤɚɬɧɨɝɨ� ɫɬɟɤɥɚ� ɜ�ɦɚɬɪɢɰɟ�ɢɡ� ɫɜɢɧɰɨɜɨɰɢɧɤɛɨɪɨɫɢɥɢɤɚɬɧɨɝɨ� ɫɬɟɤɥɚ��
ɫɭɳɟɫɬɜɟɧɧɨ�ɧɟ�ɨɬɥɢɱɚɟɬɫɹ�

ɚ ɛ ɜ
Ɋɢɫ�����ɊɗɆ�ɢɡɨɛɪɚɠɟɧɢɹ�ɝɪɚɧɢɰ�ɤɨɧɬɚɤɬɚ�ɱɚɫɬɢɰ�ɫɬɟɤɥɚ�ɜ�ɫɢɫɬɟɦɟ�.�2±&D2±%�2�±6L2� ɫ�
ɦɚɬɪɢɰɟɣ�ɢɡ�ɫɬɟɤɥɚ�ɫɢɫɬɟɦɵ�3E2±=Q2±%�2�±6L2� ɩɪɢ�ɨɬɠɢɝɟ�ɜ�ɬɟɱɟɧɢɟ��ɚ ± � ɱ��ɛ ± � ɱ��ɜ
± ��ɱ� ɯ���

ȼ� ɫɦɟɫɢ� ɢɫɫɥɟɞɨɜɚɧɧɵɯ� ɨɤɫɢɞɧɵɯ� ɫɬɟɤɨɥ� ɪɚɡɜɢɜɚɸɬɫɹ� ɢɧɬɟɧɫɢɜɧɵɟ� ɢɨɧɨɨɛɦɟɧɧɵɟ�
ɩɪɨɰɟɫɫɵ�� ɨɞɢɧ� ɧɚɩɪɚɜɥɟɧ� ɨɬ�ɦɟɠɮɚɡɧɨɣ� ɝɪɚɧɢɰɵ� ɜɝɥɭɛɶ� ɫɬɟɤɥɚ� ɫɢɫɬɟɦɵ�.�2±&D2±%�2�±
6L2���ɞɪɭɝɨɣ�± ɜ�ɩɪɨɬɢɜɨɩɨɥɨɠɧɨɦ�ɧɚɩɪɚɜɥɟɧɢɢ��ɨɬ�ɝɪɚɧɢɰɵ�ɤɨɧɬɚɤɬɚ�ɞɜɭɯ�ɫɬɟɤɨɥ�ɜ�ɦɚɬɪɢɰɭ�
ɫɬɟɤɥɚ�ɫɢɫɬɟɦɵ�3E2±=Q2±%�2�±6L2���Ⱦɜɢɠɭɳɟɣ�ɫɢɥɨɣ�ɬɚɤɢɯ�ɩɪɨɰɟɫɫɨɜ�ɹɜɢɥɨɫɶ�ɫɬɪɟɦɥɟɧɢɟ�
ɜɵɪɨɜɧɹɬɶ�ɤɨɧɰɟɧɬɪɚɰɢɸ�ɢɨɧɨɜ�ɩɨ�ɨɛɟ�ɫɬɨɪɨɧɵ�ɝɪɚɧɢɰɵ ɪɚɡɞɟɥɚ�ɮɚɡ��

ɋɨɝɥɚɫɧɨ� ɨɛɳɟɩɪɢɧɹɬɨɣ� ɬɨɱɤɟ� ɡɪɟɧɢɹ� ɩɨɪɨɲɤɢ� ɫɬɟɤɨɥ� ɫɩɟɤɚɸɬɫɹ� ɩɨ� ɦɟɯɚɧɢɡɦɭ�
ɜɹɡɤɨɝɨ� ɬɟɱɟɧɢɹ�� Ⱦɜɢɠɭɳɟɣ� ɫɢɥɨɣ� ɩɪɨɰɟɫɫɚ� ɩɪɢ� ɷɬɨɦ� ɹɜɥɹɟɬɫɹ� ɫɬɪɟɦɥɟɧɢɟ� ɫɢɫɬɟɦɵ� ɤ�
ɭɦɟɧɶɲɟɧɢɸ� ɩɥɨɳɚɞɢ� ɫɜɨɛɨɞɧɨɣ� ɩɨɜɟɪɯɧɨɫɬɢ�� ȼ� ɪɚɫɫɦɚɬɪɢɜɚɟɦɨɦ� ɱɚɫɬɧɨɦ� ɫɥɭɱɚɟ� ɫɦɟɫɢ�
ɨɤɫɢɞɧɵɯ� ɫɬɟɤɨɥ� ɫɢɬɭɚɰɢɹ� ɭɫɥɨɠɧɹɟɬɫɹ�� Ɍɚɤɢɟ� ɫɬɟɤɥɚ�� ɤɚɤ� ɩɪɚɜɢɥɨ�� ɹɜɥɹɸɬɫɹ�
ɬɟɪɦɨɞɢɧɚɦɢɱɟɫɤɢ� ɫɨɜɦɟɫɬɢɦɵɦɢ� ɫɢɫɬɟɦɚɦɢ� ɜ� ɬɨɦ� ɫɦɵɫɥɟ�� ɱɬɨ� ɩɪɢ� ɫɩɥɚɜɥɟɧɢɢ� ɦɨɝɭɬ�
ɞɨɫɬɢɝɚɬɶ�ɩɨɥɧɨɣ�ɝɨɦɨɝɟɧɧɨɫɬɢ��ɋɥɟɞɨɜɚɬɟɥɶɧɨ��ɩɨɦɢɦɨ�ɜɹɡɤɨɝɨ�ɬɟɱɟɧɢɹ��ɧɚɩɪɚɜɥɟɧɧɨɝɨ�ɧɚ�
ɭɦɟɧɶɲɟɧɢɟ� ɩɥɨɳɚɞɢ� ɫɜɨɛɨɞɧɨɣ� ɩɨɜɟɪɯɧɨɫɬɢ� ɢ� ɩɨɪɢɫɬɨɫɬɢ� ɫɩɟɤɚɸɳɟɣɫɹ� ɤɨɦɩɨɡɢɰɢɢ�� ɜ�
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���

ɦɚɬɟɪɢɚɥɟ� ɜɨɡɧɢɤɚɟɬ� ɟɳɟ� ɨɞɢɧ� ɤɚɧɚɥ� ɦɚɫɫɨɩɟɪɟɧɨɫɚ�� ɨɛɭɫɥɨɜɥɟɧɧɵɣ� ɫɬɪɟɦɥɟɧɢɟɦ� ɤ�
ɜɵɪɚɜɧɢɜɚɧɢɸ�ɤɨɧɰɟɧɬɪɚɰɢɣ�ɢɨɧɨɜ�ɜ�ɪɚɡɧɨɪɨɞɧɵɯ�ɩɨ�ɫɨɫɬɚɜɭ�ɫɬɟɤɥɚɯ��

ɋɥɟɞɭɟɬ�ɨɬɦɟɬɢɬɶ��ɱɬɨ�ɩɪɢɜɟɞɟɧɧɵɟ�ɞɚɧɧɵɟ��ɯɚɪɚɤɬɟɪɢɡɭɸɳɢɟ�ɜɡɚɢɦɧɭɸ�ɞɢɮɮɭɡɢɸ�ɜ�
ɤɨɧɬɚɤɬɢɪɭɸɳɢɯ� ɱɚɫɬɢɰɚɯ� ɨɤɫɢɞɧɵɯ� ɫɬɟɤɨɥ� ɪɚɡɥɢɱɧɨɝɨ� ɫɨɫɬɚɜɚ�� ɡɚɬɪɚɝɢɜɚɸɬ� ɤɨɦɩɥɟɤɫ�
ɫɥɨɠɧɵɯ� ɮɢɡɢɤɨ�ɯɢɦɢɱɟɫɤɢɯ� ɩɪɨɰɟɫɫɨɜ�� ɩɟɪɫɩɟɤɬɢɜɧɵɯ� ɨɬɧɨɫɢɬɟɥɶɧɨ� ɜɨɡɦɨɠɧɨɫɬɢ�
ɬɟɯɧɨɥɨɝɢɱɟɫɤɨɝɨ� ɭɩɪɚɜɥɟɧɢɹ� ɫɬɪɭɤɬɭɪɨɣ� ɢ� ɫɜɨɣɫɬɜɚɦɢ� ɤɨɦɩɨɡɢɬɨɜ� ɧɚ� ɫɬɟɤɥɨɫɜɹɡɭɸɳɢɯ��
Ȼɚɡɨɜɵɦ� ɩɪɨɰɟɫɫɨɦ�� ɥɟɠɚɳɢɦ� ɜ� ɨɫɧɨɜɟ� ɜɫɟɯ� ɮɨɪɦ� ɧɟɤɨɧɜɟɤɬɢɜɧɨɝɨ� ɦɚɫɫɨɩɟɪɟɧɨɫɚ� ɜ�
ɪɚɡɦɹɝɱɟɧɧɵɯ� ɫɬɟɤɥɚɯ�� ɹɜɥɹɟɬɫɹ� ɬɪɚɧɫɥɹɰɢɹ� ɫɜɹɡɟɣ� ©ɤɚɬɢɨɧ� ± ɤɢɫɥɨɪɨɞª�� Ɍɪɚɧɫɥɹɰɢɸ�
ɜɚɥɟɧɬɧɵɯ� ɫɜɹɡɟɣ� ɜɩɟɪɜɵɟ� ɩɪɢɦɟɧɢɥ� Ɋ�Ʌ�� Ɇɸɥɥɟɪ� >�@� ɞɥɹ� ɪɚɡɪɚɛɨɬɤɢ� ɬɟɨɪɢɢ� ɜɹɡɤɨɫɬɢ� ɢ�
ɬɟɤɭɱɟɫɬɢ�ɫɬɟɤɨɥ�ɜ�ɨɛɥɚɫɬɢ�ɬɟɦɩɟɪɚɬɭɪɵ�ɫɬɟɤɥɨɜɚɧɢɹ�ɢ�ɧɢɠɟ��ȼ�ɫɜɟɬɟ�ɷɬɨɣ�ɬɟɨɪɢɢ�ɜ�ɫɬɟɤɥɚɯ�
ɩɪɢ�ɧɚɝɪɟɜɚɧɢɢ��ɜɨɡɦɨɠɟɧ�ɧɟ�ɪɚɡɪɵɜ�ɫɜɹɡɟɣ�ɬɢɩɚ�6L±2�ɢ�%±2��ɚ�ɬɪɚɧɫɥɹɰɢɹ��ɩɟɪɟɤɥɸɱɟɧɢɟ���
ɉɨɞɜɢɠɧɵɣ�ɯɚɪɚɤɬɟɪ�ɷɬɢɯ�ɫɜɹɡɟɣ�ɨɛɭɫɥɨɜɥɢɜɚɟɬ�ɬɟɤɭɱɟɫɬɶ�ɫɬɟɤɥɚ�ɛɟɡ�ɩɨɥɧɨɝɨ�ɢɯ�ɪɚɡɪɵɜɚ�

ɉɪɢ� ɧɚɝɪɟɜɚɧɢɢ� ɫɬɟɤɥɚ� ɞɨ� ɬɟɦɩɟɪɚɬɭɪɵ� ɬɪɚɧɫɮɨɪɦɚɰɢɢ� ɫɬɪɭɤɬɭɪɧɵɣ� ɤɚɪɤɚɫ�
ɞɟɩɨɥɢɦɟɪɢɡɭɟɬɫɹ�� ɬ� ɟ�� ɧɚɪɭɲɚɟɬɫɹ� ɧɟɩɪɟɪɵɜɧɨɫɬɶ� ɤɪɟɦɧɟɤɢɫɥɨɪɨɞɧɵɯ� ɰɟɩɟɣ� ɜɫɥɟɞɫɬɜɢɟ�
ɱɚɫɬɢɱɧɨɝɨ�ɪɚɡɪɵɜɚ�ɫɜɹɡɟɣ�6L±2±6L��ɫɨɟɞɢɧɹɸɳɢɯ�ɦɟɠɞɭ�ɫɨɛɨɣ�ɬɟɬɪɚɷɞɪɵ��ɫ�ɨɛɪɚɡɨɜɚɧɢɟɦ�ɜ�
ɪɚɫɩɥɚɜɟ� ɫɬɟɤɥɚ� ɝɪɭɩɩ� ɫ� ɧɟɦɨɫɬɢɤɨɜɵɦɢ� ɚɬɨɦɚɦɢ� ɤɢɫɥɨɪɨɞɚ� 6L±2±�� ɬ� ɟ�� ɜ� ɫɬɟɤɥɟ� ɩɪɢ� ɟɝɨ�
ɩɥɚɜɥɟɧɢɢ� ɨɛɪɚɡɭɸɬɫɹ� ɚɧɢɨɧɧɵɟ� ɢ� ɤɚɬɢɨɧɧɵɟ� ɝɪɭɩɩɵ�� Ⱥɧɢɨɧɧɵɟ� ɝɪɭɩɩɵ� ɢɦɟɸɬ� ɨɛɳɢɣ�
ɨɬɪɢɰɚɬɟɥɶɧɵɣ� ɡɚɪɹɞ� ɜɫɥɟɞɫɬɜɢɟ� ɢɡɛɵɬɤɚ� ɢɨɧɨɜ� ɤɢɫɥɨɪɨɞɚ�� ɤɚɬɢɨɧɧɵɟ� ± ɨɛɳɢɣ�
ɩɨɥɨɠɢɬɟɥɶɧɵɣ�ɜɫɥɟɞɫɬɜɢɟ�ɢɡɛɵɬɤɚ�ɢɨɧɨɜ�ɤɪɟɦɧɢɹ�ɢ�ɧɟɞɨɫɬɚɬɤɚ�ɢɨɧɨɜ�ɤɢɫɥɨɪɨɞɚ�>�±�@�

ɋɬɪɨɟɧɢɟ�ɫɢɥɢɤɚɬɧɵɯ�ɪɚɫɩɥɚɜɨɜ�ɬɚɤɨɜɨ��ɱɬɨ�ɜ�ɧɢɯ�ɢɦɟɟɬɫɹ�ɩɪɨɫɬɪɚɧɫɬɜɟɧɧɚɹ�ɪɟɲɟɬɤɚ��
ɩɨɫɬɪɨɟɧɧɚɹ� ɢɡ� ɬɟɬɪɚɷɞɪɨɜ� 6L2��� ɫɬɪɨɟɧɢɟ� ɤɨɬɨɪɨɣ� ɦɨɠɟɬ� ɢɡɦɟɧɹɬɶɫɹ� ɨɬ� ɧɟɩɪɟɪɵɜɧɨɣ�
ɬɪɟɯɦɟɪɧɨɣ�ɤɚɤ�ɭ�ɤɪɟɦɧɟɡɟɦɚ�ɞɨ�ɰɟɩɟɣ�ɢɥɢ ɤɨɥɟɰ��ɢɧɨɝɞɚ�ɞɨ�ɤɪɭɩɧɵɯ�ɞɢɫɤɪɟɬɧɵɯ�ɢɨɧɨɜ�ɢɥɢ�
ɢɡɨɥɢɪɨɜɚɧɧɵɯ� ɝɪɭɩɩ� 6L2� ɜ� ɡɚɜɢɫɢɦɨɫɬɢ� ɨɬ� ɫɨɨɬɧɨɲɟɧɢɹ� ɤɨɥɢɱɟɫɬɜɚ� ɢɨɧɨɜ�

ɫɬɟɤɥɨɨɛɪɚɡɨɜɚɬɟɥɟɣ� ɢ�
ɤɢɫɥɨɪɨɞɚ�� Ɇɨɞɢɮɢɰɢɪɭɸɳɢɟ�
ɢɨɧɵ��ɧɚɩɪɢɦɟɪ��ɳɟɥɨɱɧɵɯ�ɢɥɢ�
ɳɟɥɨɱɧɨɡɟɦɟɥɶɧɵɯ� ɷɥɟɦɟɧɬɨɜ��
ɪɚɡɦɟɳɚɸɬɫɹ� ɦɟɠɞɭ�
ɤɪɟɦɧɢɣɤɢɫɥɨɪɨɞɧɵɦɢ�
ɬɟɬɪɚɷɞɪɚɦɢ�� ɬ� ɟ�� ɜ� ɩɭɫɬɨɬɚɯ�
ɪɟɲɟɬɤɢ�� ɢ� ɜ� ɪɚɫɩɥɚɜɟ�
ɡɧɚɱɢɬɟɥɶɧɨ� ɩɨɞɜɢɠɧɟɟ�� ɱɟɦ�
ɤɪɟɦɧɢɣɤɢɫɥɨɪɨɞɧɵɟ� ɝɪɭɩɩɵ�
�ɪɢɫ�� ��� ɚ��� Ɍɚɤɢɦ� ɨɛɪɚɡɨɦ��
ɫɨɝɥɚɫɧɨ�ɫɬɪɭɤɬɭɪɟ�ɫɥɟɞɭɟɬ��ɱɬɨ�
ɬɚɤɢɟ� ɦɨɞɢɮɢɰɢɪɭɸɳɢɟ�
ɳɟɥɨɱɧɵɟ� ɢɥɢ�
ɳɟɥɨɱɧɨɡɟɦɟɥɶɧɵɟ� ɢɨɧɵ�� ɧɟ�
ɜɯɨɞɹɳɢɟ� ɜ� ɩɪɨɫɬɪɚɧɫɬɜɟɧɧɭɸ�

ɪɟɲɟɬɤɭ��ɛɭɞɭɬ�ɧɚɢɛɨɥɟɟ�ɩɨɞɜɢɠɧɵɦɢ��ɚ�ɢɨɧɵ�ɫɬɟɤɥɨɨɛɪɚɡɨɜɚɬɟɥɢ�± ɧɚɢɦɟɧɟɟ�
Ɉɞɧɚ� ɢɡ� ɝɥɚɜɧɵɯ� ɡɚɞɚɱ� ɬɟɨɪɢɢ� ɫɨɫɬɨɢɬ� ɜ� ɭɫɬɚɧɨɜɥɟɧɢɢ� ɜɨɡɦɨɠɧɨɝɨ� ɪɟɚɥɶɧɨɝɨ� ɢ�

ɨɫɧɨɜɧɨɝɨ�ɦɟɯɚɧɢɡɦɚ�ɦɢɝɪɚɰɢɢ�ɢɨɧɨɜ�ɞɥɹ�ɬɨɝɨ�ɢɥɢ�ɢɧɨɝɨ�ɬɢɩɚ�ɫɬɟɤɨɥ�ɢɥɢ�ɪɚɫɩɥɚɜɨɜ�ɫɬɟɤɨɥ��
Ȼɭɞɟɦ� ɢɫɯɨɞɢɬɶ� ɢɡ ɦɨɞɟɥɢ� �ɪɢɫ�� ���� ɤɨɬɨɪɭɸ� ɦɨɠɧɨ� ɪɚɫɫɦɚɬɪɢɜɚɬɶ� ɤɚɤ� ɪɚɡɜɢɬɢɟ� ɦɨɞɟɥɢ�
ɜɹɡɤɨɝɨ�ɬɟɱɟɧɢɹ�ɞɥɹ�ɫɢɥɢɤɚɬɧɵɯ�ɫɬɟɤɨɥ�

ȼ� ɫɬɟɤɥɟ�ɩɨɞ� ɜɨɡɞɟɣɫɬɜɢɟɦ�ɮɥɭɤɬɭɚɰɢɣ� ɷɧɟɪɝɢɢ� ɬɟɩɥɨɜɨɝɨ�ɞɜɢɠɟɧɢɹ� ɜɨɡɦɨɠɟɧ�ɪɚɡɪɵɜ�
ɫɜɹɡɢ� ɦɟɠɞɭ� ɫɨɫɟɞɧɢɦɢ� ɚɬɨɦɚɦɢ� �� ɢ� � ɧɚ� ɪɢɫ�� ��� ɚ�� ɫ� ɨɛɪɚɡɨɜɚɧɢɟɦ� ɩɚɪɵ� ɚɬɨɦɨɜ� ɫ�
ɧɟɧɚɫɵɳɟɧɧɵɦɢ�ɜɚɤɚɧɬɧɵɦɢ�ɫɜɹɡɹɦɢ� �ɪɢɫ���� ɛ���Ɉɤɪɭɠɚɸɳɢɟ�ɷɬɭ�ɩɚɪɭ� ɚɬɨɦɵ�ɨɬɬɹɝɢɜɚɸɬ�ɢɯ�

Ɋɢɫ�����Ɇɨɞɟɥɶ�ɞɢɮɮɭɡɢɢ�ɚɬɨɦɨɜ�ɩɨɫɪɟɞɫɬɜɨɦ�
ɜɨɡɧɢɤɧɨɜɟɧɢɹ�ɪɚɡɪɵɜɨɜ�ɦɟɠɚɬɨɦɧɵɯ�ɫɜɹɡɟɣ�ɢ�ɢɯ�

ɩɟɪɟɤɥɸɱɟɧɢɹ�ɧɚ�ɫɨɫɟɞɧɢɟ�ɚɬɨɦɵ



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

���

ɞɪɭɝ�ɨɬ�ɞɪɭɝɚ�ɢ�ɩɪɢɬɹɝɢɜɚɸɬ�ɤ�ɫɟɛɟ��ɜɫɥɟɞɫɬɜɢɟ�ɱɟɝɨ�ɡɚɬɪɭɞɧɹɟɬɫɹ�ɧɟɦɟɞɥɟɧɧɨɟ�ɜɨɫɫɬɚɧɨɜɥɟɧɢɟ�
ɪɚɡɨɪɜɚɧɧɨɣ� ɫɜɹɡɢ�� ɉɨɞ� ɜɨɡɞɟɣɫɬɜɢɟɦ� ɞɪɭɝɨɣ� ɢɥɢ� ɬɨɣ� ɠɟ� ɮɥɭɤɬɭɚɰɢɢ� ɬɟɩɥɨɜɨɣ� ɷɧɟɪɝɢɢ�
ɜɨɡɦɨɠɟɧ�ɪɚɡɪɵɜ�ɫɨɫɟɞɧɟɣ�ɯɢɦɢɱɟɫɤɨɣ�ɫɜɹɡɢ�ɫ�ɨɛɪɚɡɨɜɚɧɢɟɦ�ɞɜɭɯ�ɧɨɜɵɯ�ɧɟɧɚɫɵɳɟɧɧɵɯ�ɫɜɹɡɟɣ��
ɨɞɧɚ�ɢɡ�ɤɨɬɨɪɵɯ�ɧɚɫɵɳɚɟɬɫɹ��ɜɨɫɫɬɚɧɚɜɥɢɜɚɹ�ɜɨɡɧɢɤɲɭɸ�ɪɚɧɟɟ�ɫɨɫɟɞɧɸɸ�ɧɟɧɚɫɵɳɟɧɧɭɸ�ɫɜɹɡɶ��
ɉɪɨɢɫɯɨɞɢɬ� ɫɜɨɟɨɛɪɚɡɧɵɣ� ɩɟɪɟɫɤɨɤ� ɱɟɪɟɡ� ɛɚɪɶɟɪ� ± ɩɟɪɟɤɥɸɱɟɧɢɟ� ɫɜɹɡɢ �ɪɢɫ�� ��� ɜ��� Ɍɚɤɢɦ�
ɨɛɪɚɡɨɦ��ɧɟɧɚɫɵɳɟɧɧɵɟ�ɫɜɹɡɢ��ɩɟɪɟɦɟɳɚɹɫɶ�ɫ�ɨɞɧɨɝɨ�ɚɬɨɦɚ�ɧɚ�ɞɪɭɝɨɣ��ɛɭɞɭɬ�ɭɞɚɥɹɬɶɫɹ�ɞɪɭɝ�ɨɬ�
ɞɪɭɝɚ�� ɇɟɫɦɨɬɪɹ� ɧɚ� ɷɧɟɪɝɟɬɢɱɟɫɤɭɸ� ɧɟɜɵɝɨɞɧɨɫɬɶ� ɪɚɡɪɵɜɚ� ɫɜɹɡɟɣ� ɢ� ɜɨɡɦɨɠɧɭɸ� ɫɥɨɠɧɨɫɬɶ�� ɜ�
ɫɨɫɬɨɹɧɢɢ� ɬɟɪɦɨɞɢɧɚɦɢɱɟɫɤɨɝɨ� ɪɚɜɧɨɜɟɫɢɹ� ɛɭɞɟɬ� ɧɚɯɨɞɢɬɶɫɹ� ɧɟɤɨɬɨɪɨɟ� ɤɨɥɢɱɟɫɬɜɨ� ɞɟɮɟɤɬɨɜ�
ɭɤɚɡɚɧɧɨɝɨ� ɬɢɩɚ�� ɨɛɭɫɥɨɜɥɟɧɧɨɟ� ɜɵɢɝɪɵɲɟɦ� ɜ� ɷɧɬɪɨɩɢɢ� ɫɢɫɬɟɦɵ� ɜɫɥɟɞɫɬɜɢɟ� ɛɟɫɩɨɪɹɞɨɱɧɨɝɨ�
ɪɚɡɦɟɳɟɧɢɹ�ɧɟɧɚɫɵɳɟɧɧɵɯ�ɫɜɹɡɟɣ�ɩɨ�ɚɬɨɦɚɦ�ɪɚɫɩɥɚɜɚ�ɫɬɟɤɥɚ�

ȿɫɥɢ� ɤ� ɫɬɟɤɥɭ� ɩɪɢɥɨɠɢɬɶ� ɫɞɜɢɝɨɜɨɟ�ɧɚɩɪɹɠɟɧɢɟ�)�� ɩɟɪɟɤɥɸɱɟɧɢɟ� ɫɜɹɡɢ� ɚɬɨɦɚ� �c ɧɚ�
ɚɬɨɦ ��ɜ�ɧɚɩɪɚɜɥɟɧɢɢ�ɫɢɥɵ�) ɛɨɥɟɟ�ɜɟɪɨɹɬɧɨ��ɱɟɦ�ɚɬɨɦɚ��s��ȼ�ɪɟɡɭɥɶɬɚɬɟ�ɬɚɤɢɯ�ɩɟɪɟɦɟɳɟɧɢɣ�
ɪɚɡɪɵɜɨɜ�ɫɟɬɤɢ�ɫɬɟɤɥɚ�ɩɟɪɟɦɟɫɬɹɬɫɹ�ɜɫɟ�ɚɬɨɦɵ�ɫɬɟɤɥɚ�ɢ�ɜ�ɫɪɟɞɧɟɦ�ɫɞɜɢɧɟɬɫɹ�ɭɱɚɫɬɨɤ�ɫɬɟɤɥɚ�ɜ�
ɧɚɩɪɚɜɥɟɧɢɢ�ɫɢɥɵ�)��ɬ� ɟ��ɜ�ɢɬɨɝɟ�ɩɪɨɢɡɨɣɞɟɬ�ɜɹɡɤɨɟ�ɬɟɱɟɧɢɟ�ɫɬɟɤɥɚ�

ɋɥɟɞɭɟɬ� ɨɬɦɟɬɢɬɶ�� ɱɬɨ� ɩɨɫɪɟɞɫɬɜɨɦ� ɭɤɚɡɚɧɧɨɝɨ� ɩɟɪɟɤɥɸɱɟɧɢɹ� ɫɜɹɡɟɣ� ɦɨɠɟɬ�
ɧɚɛɥɸɞɚɬɶɫɹ� �ɧɟ� ɬɨɥɶɤɨ�ɩɟɪɟɦɟɳɟɧɢɟ�ɧɟɧɚɫɵɳɟɧɧɨɣ�ɫɜɹɡɢ�ɫ�ɨɞɧɨɝɨ�ɚɬɨɦɚ�ɧɚ�ɞɪɭɝɨɣ��ɧɨ�ɢ�
ɞɢɮɮɭɡɢɹ� ɧɟɩɨɫɪɟɞɫɬɜɟɧɧɨ� ɚɬɨɦɨɜ�� ɇɚɩɪɢɦɟɪ�� ɚɬɨɦ� � �ɪɢɫ�� ��� ɜ�� ɨɞɧɨɣ� ɜɚɥɟɧɬɧɨɫɬɶɸ�
ɩɟɪɟɦɟɫɬɢɥɫɹ� ɨɬ� ɚɬɨɦɚ� � ɤ� ɚɬɨɦɭ �c�� ɉɨ� ɚɧɚɥɨɝɢɱɧɨɦɭ� ɦɟɯɚɧɢɡɦɭ� ɦɨɝɭɬ� ɩɟɪɟɤɥɸɱɚɬɶɫɹ�
ɞɪɭɝɢɟ� ɯɢɦɢɱɟɫɤɢɟ� ɫɜɹɡɢ� ɚɬɨɦɚ� � ɧɚ� ɫɨɫɟɞɧɢɟ� ɚɬɨɦɵ�� ȼ� ɢɬɨɝɟ� ɜɨɡɦɨɠɧɚ� ɩɨɥɧɚɹ� ɫɦɟɧɚ�
ɫɨɫɟɞɧɢɯ� ɚɬɨɦɨɜ�� ɩɪɢɱɟɦ� ɧɚɢɛɨɥɟɟ� ɜɟɪɨɹɬɧɨ� ɧɟɨɞɧɨɜɪɟɦɟɧɧɨɟ� ɫɥɭɱɚɣɧɨɟ� ɩɟɪɟɤɥɸɱɟɧɢɟ�
ɯɢɦɢɱɟɫɤɢɯ� ɫɜɹɡɟɣ� ɚɬɨɦɚ� ɤ� ɫɨɫɟɞɧɢɦ�� Ⱦɥɹ� ɨɞɧɨɜɚɥɟɧɬɧɨɝɨ� ɚɬɨɦɚ� ɞɨɫɬɚɬɨɱɧɨ� ɨɞɧɨɝɨ�
ɩɟɪɟɤɥɸɱɟɧɢɹ�ɫɜɹɡɟɣ��ɞɥɹ�ɞɜɭɯɜɚɥɟɧɬɧɨɝɨ�± ɞɜɭɯ�ɢ�ɬ� ɞ��Ɉɞɧɨɜɪɟɦɟɧɧɵɣ�ɪɚɡɪɵɜ�ɜɫɟɯ�ɫɜɹɡɟɣ�
ɚɬɨɦɚ�ɧɟ�ɨɛɹɡɚɬɟɥɟɧ�ɞɥɹ�ɟɝɨ�ɞɢɮɮɭɡɢɢ��

Ɉɫɨɛɟɧɧɨɫɬɶ� ɫɬɪɭɤɬɭɪɵ� ɨɤɫɢɞɧɵɯ� ɫɬɟɤɨɥ� ɤɚɤ� ɚɦɨɪɮɧɵɯ� ɦɚɬɟɪɢɚɥɨɜ� ɡɚɤɥɸɱɚɟɬɫɹ� ɜ�
ɧɚɥɢɱɢɢ� ɫɜɨɛɨɞɧɨɝɨ�ɨɛɴɟɦɚ�� ɩɪɟɞɫɬɚɜɥɹɸɳɟɝɨ� ɫɨɛɨɣ� ɫɨɜɨɤɭɩɧɨɫɬɶ�ɩɭɫɬɨɬ� ɪɚɡɦɟɪɨɦ� ɨɬ� ɞɨɥɟɣ�
ɧɚɧɨɦɟɬɪɚ� ɞɨ� ɧɟɫɤɨɥɶɤɢɯ� ɧɚɧɨɦɟɬɪɨɜ�� Ɍɚɤɢɟ� ɫɭɛɦɢɤɪɨɩɭɫɬɨɬɵ� ɩɪɢ� ɬɟɦɩɟɪɚɬɭɪɟ� ɧɢɠɟ�
ɬɟɦɩɟɪɚɬɭɪɵ� ɬɪɚɧɫɮɨɪɦɚɰɢɢ� ɡɚɦɨɪɨɠɟɧɵ� ɜ� ɩɪɨɫɬɪɚɧɫɬɜɟɧɧɨɣ� ɫɟɬɤɟ� ɫɬɟɤɥɚ�� ȼɛɥɢɡɢ�
ɬɟɦɩɟɪɚɬɭɪɵ�ɬɪɚɧɫɮɨɪɦɚɰɢɢ�ɬɚɤɢɟ�ɞɟɮɟɤɬɵ�ɫɩɨɫɨɛɧɵ�ɩɟɪɟɦɟɳɚɬɶɫɹ��ɨɞɧɚɤɨ�ɜ�ɢɧɞɢɜɢɞɭɚɥɶɧɵɯ�
ɫɬɟɤɥɚɯ�ɜɨ�ɜɫɟɯ�ɫɥɭɱɚɹɯ�ɫɨɯɪɚɧɹɟɬɫɹ�ɫɬɚɬɢɫɬɢɱɟɫɤɢ�ɪɚɜɧɨɦɟɪɧɨɟ�ɢɯ�ɪɚɫɩɪɟɞɟɥɟɧɢɟ�ɩɨ�ɨɛɴɟɦɭ��ȼ�
ɫɦɟɫɢ� ɞɜɭɯ� ɢ� ɛɨɥɟɟ� ɪɚɡɦɹɝɱɟɧɧɵɯ� ɫɬɟɤɨɥ� ɜ� ɩɪɢɫɭɬɫɬɜɢɢ� ɞɢɮɮɭɡɢɨɧɧɵɯ� ɩɨɬɨɤɨɜ� ɢɨɧɨɜ��
ɧɚɩɪɚɜɥɟɧɧɵɯ� ɨɬ� ɝɪɚɧɢɰɵ� ɪɚɡɞɟɥɚ� ɮɚɡ� ɜɝɥɭɛɶ� ɱɚɫɬɢɰ� ɫɬɟɤɥɚ�� ɜɨɡɧɢɤɚɟɬ� ɩɪɨɬɢɜɨɩɨɥɨɠɧɨ�
ɧɚɩɪɚɜɥɟɧɧɨɟ� ɩɟɪɟɦɟɳɟɧɢɟ� ɦɢɤɪɨɩɭɫɬɨɬ� ± ɤ� � ɝɪɚɧɢɰɟ� ɤɨɧɬɚɤɬɚ� ɪɚɡɥɢɱɧɵɯ� ɫɬɟɤɨɥ�� ɉɪɢ�
ɨɯɥɚɠɞɟɧɢɢ�ɫɢɫɬɟɦɵ�ɢɡɛɵɬɨɱɧɵɣ�ɫɜɨɛɨɞɧɵɣ�ɨɛɴɟɦ�©ɡɚɦɨɪɚɠɢɜɚɟɬɫɹª�ɜɛɥɢɡɢ�ɝɪɚɧɢɰɵ�ɪɚɡɞɟɥɚ�
ɱɚɫɬɢɰ��ɉɪɢ�ɷɬɨɦ�ɮɨɪɦɢɪɭɸɬɫɹ�ɫɥɨɢ�ɭɜɟɥɢɱɟɧɧɨɝɨ�ɭɞɟɥɶɧɨɝɨ�ɨɛɴɟɦɚ��Ƚɟɨɦɟɬɪɢɹ�ɦɢɤɪɨɩɭɫɬɨɬ��
ɧɚɤɚɩɥɢɜɚɸɳɢɯɫɹ� ɜɛɥɢɡɢ�ɦɟɠɮɚɡɧɨɣ� ɝɪɚɧɢɰɵ�� ɬɚɤɨɜɚ�� ɱɬɨ� ɨɧɢ�ɧɟ� ɹɜɥɹɸɬɫɹ� ɤɨɧɰɟɧɬɪɚɬɨɪɚɦɢ�
ɧɚɩɪɹɠɟɧɢɹ�� ɋɨɜɨɤɭɩɧɨɫɬɶ� ɨɛɥɚɫɬɟɣ� ɜɛɥɢɡɢ� ɝɪɚɧɢɰɵ� ɫ� ɭɜɟɥɢɱɟɧɧɵɦ� ɭɞɟɥɶɧɵɦ� ɨɛɴɟɦɨɦ�
ɨɛɪɚɡɭɟɬ�ɜ�ɦɚɬɟɪɢɚɥɟ�ɫɩɥɨɲɧɭɸ�ɩɪɨɫɬɪɚɧɫɬɜɟɧɧɭɸ�ɫɬɪɭɤɬɭɪɭ��ɤɨɬɨɪɚɹ�ɩɪɢɜɨɞɢɬ�ɤ�ɨɛɪɚɡɨɜɚɧɢɸ�
ɜ� ɫɢɫɬɟɦɟ� ɡɧɚɱɢɬɟɥɶɧɨɝɨ� ɪɚɜɧɨɦɟɪɧɨ� ɪɚɫɩɪɟɞɟɥɟɧɧɨɝɨ� ɧɚɩɪɹɠɟɧɢɹ� ɫɠɚɬɢɹ�� ɉɪɢ� ɷɬɨɦ�
ɫɭɳɟɫɬɜɟɧɧɨ� ɩɨɜɵɲɚɟɬɫɹ� ɩɪɨɱɧɨɫɬɶ� ɦɚɬɟɪɢɚɥɚ�� ɚ� ɬɚɤɠɟ� ɭɞɟɪɠɚɧɢɟ� ɡɟɪɟɧ� ɚɛɪɚɡɢɜɚ�� Ɍɚɤɨɣ�
ɷɮɮɟɤɬ� ɦɨɠɧɨ� ɪɚɫɫɦɚɬɪɢɜɚɬɶ� ɤɚɤ� ©ɯɢɦɢɱɟɫɤɨɟ� ɡɚɤɚɥɢɜɚɧɢɟª� ɜ� ɦɧɨɝɨɮɚɡɧɵɯ� ɚɦɨɪɮɧɵɯ�
ɨɤɫɢɞɧɵɯ�ɦɚɬɟɪɢɚɥɚɯ�

ȼɵɜɨɞɵ
ɍɫɬɚɧɨɜɥɟɧɧɵɟ� ɡɚɤɨɧɨɦɟɪɧɨɫɬɢ� ɨɬɧɨɫɢɬɟɥɶɧɨ� ɦɢɝɪɚɰɢɨɧɧɵɯ� ɩɪɨɰɟɫɫɨɜ� ɜ�

ɫɬɟɤɥɨɨɛɪɚɡɭɸɳɢɯ� ɪɚɫɩɥɚɜɚɯ� ɦɨɠɧɨ� ɢɫɩɨɥɶɡɨɜɚɬɶ� ɞɥɹ� ɩɨɥɭɱɟɧɢɹ� ɧɟ� ɬɨɥɶɤɨ�
ɫɬɟɤɥɨɤɨɦɩɨɡɢɬɨɜ� ɢɧɫɬɪɭɦɟɧɬɚɥɶɧɨɝɨ� ɧɚɡɧɚɱɟɧɢɹ�� ɧɨ ɢ� ɧɨɜɵɯ� ɫɬɟɤɨɥ� ɫ� ɡɚɞɚɧɧɵɦɢ�



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

���

ɫɜɨɣɫɬɜɚɦɢ�� ɦɨɞɢɮɢɤɚɰɢɢ� ɢɯ� ɩɨɜɟɪɯɧɨɫɬɢ�� ɫɨɟɞɢɧɟɧɢɹ� ɫɬɟɤɨɥ� ɪɚɡɥɢɱɧɨɝɨ� ɯɢɦɢɱɟɫɤɨɝɨ�
ɫɨɫɬɚɜɚ�� ɫɨɡɞɚɧɢɹ� ɝɪɚɞɢɟɧɬɧɵɯ� ɨɩɬɢɱɟɫɤɢɯ� ɫɪɟɞ�� ɨɩɬɢɱɟɫɤɢɯ� ɷɥɟɦɟɧɬɨɜ� ɢ� ɜɨɥɧɨɜɨɞɨɜ�
ɦɟɬɨɞɨɦ�ɢɨɧɧɨɝɨ�ɨɛɦɟɧɚ�

Ɂɚɩɪɨɩɨɧɨɜɚɧɨ� ɹɤɿɫɧɨ� ɧɨɜɢɣ� ɩɿɞɯɿɞ� ɞɨ� ɮɨɪɦɭɜɚɧɧɹ� ɤɨɧɬɚɤɬɧɨʀ� ɡɨɧɢ�� ɜɿɞɩɨɜɿɞɚɥɶɧɨʀ� ɡɚ�
ɦɿɰɧɿɫɬɶ� ɤɨɦɩɨɡɢɬɭ� ɿ� ɫɬɜɨɪɟɧɨʀ� ɱɚɫɬɢɧɤɚɦɢ� ɫɤɥɚ� ɪɿɡɧɨɝɨ� ɫɤɥɚɞɭ�� Ɉɛʉɪɭɧɬɨɜɚɧɨ� ɦɟɯɚɧɿɡɦ�
ɛɚɝɚɬɨɤɨɦɩɨɧɟɧɬɧɨʀ� ɞɢɮɭɡɿʀ�� Ɂɚɩɪɨɩɨɧɨɜɚɧɨ� ɦɨɞɟɥɶ� ɞɢɮɭɡɿʀ� ɚɬɨɦɿɜ� ɜɧɚɫɥɿɞɨɤ� ɜɢɧɢɤɧɟɧɧɹ� ɪɨɡɪɢɜɿɜ�
ɦɿɠɚɬɨɦɧɢɯ�ɡɜ߫ɹɡɤɿɜ�ɿ�ʀɯ�ɩɟɪɟɦɢɤɚɧɧɹ�ɧɚ�ɫɭɫɿɞɧɿ�ɚɬɨɦɢ��

Ʉɥɸɱɨɜɿ�ɫɥɨɜɚ� ɫɤɥɨ��ɞɢɮɭɡɿɹ��ɦɟɯɚɧɿɡɦ�ɞɢɮɭɡɿʀ��ɲɢɪɢɧɚ�ɞɢɮɭɡɿɣɧɨʀ�ɡɨɧɢ��ɦɿɠɚɬɨɦɧɿ�ɡɜҲɹɡɤɢ�

0(&+$1,60�2)�08/7,&20321(17�',))86,21�,216�,1�6,/,&$7(�
*/$66�)250,1*�0(/76

$� QHZ� TXDOLWDWLYHO\� DSSURDFK� WR� WKH� IRUPDWLRQ� RI� WKH� FRQWDFW� ]RQH�� ZKLFK� LV� UHVSRQVLEOH� IRU� WKH�
VWUHQJWK� RI� FRPSRVLWH� DQG� LV� IRUPHG� E\� JODVV� SDUWLFOHV� RI� GLIIHUHQW� FRPSRVLWLRQV� KDV� EHHQ� RIIHUHG� DQG�
PHFKDQLVP� RI� PXOWLFRPSRQHQW� GLIIXVLRQ� KDV� EHHQ� YDOLGDWHG�� $� PRGHO� RI� GLIIXVLRQ� RI� DWRPV� WKURXJK� D�
EUHDNDJH�RI�LQWHUDWRPLF�ERQGV�DQG�VKLIW�WKHP�WR�WKH�QHLJKERULQJ�DWRPV�KDV�EHHQ�VXJJHVWHG��

.H\ ZRUGV��JODVV��GLIIXVLRQ��GLIIXVLRQ�PHFKDQLVP��ZLGWK RI�GLIIXVLRQ ]RQH� LQWHUDWRPLF�ERQGV�

Ʌɢɬɟɪɚɬɭɪɚ
�� Ɉɫɨɛɟɧɧɨɫɬɢ�ɮɨɪɦɢɪɨɜɚɧɢɹ�ɦɟɠɮɚɡɧɨɣ�ɝɪɚɧɢɰɵ�ɫɬɟɤɥɨɩɨɤɪɵɬɢɣ�ɧɚ�ɩɨɪɨɲɤɚɯ�ɋɌɆ�ɫ�

ɩɨɥɢɦɟɪɧɵɦɢ�ɢ�ɦɟɬɚɥɥɢɱɟɫɤɢɦɢ�ɫɜɹɡɭɸɳɢɦɢ�ɲɥɢɮɨɜɚɥɶɧɵɯ�ɢɧɫɬɪɭɦɟɧɬɨɜ���
ȿ� Ⱥ� ɉɚɳɟɧɤɨ��ɋ� Ⱥ� Ʉɭɯɚɪɟɧɤɨ��ȼ� ɂ��Ʌɚɜɪɢɧɟɧɤɨ��ȼ� ɇ��Ɍɤɚɱ����ȱɧɫɬɪɭɦɟɧɬ� ɫɜɿɬ��±
������± ʋ�������������± &����±���

�� Ʉɭɯɚɪɟɧɤɨ� ɋ� Ⱥ��� ɒɢɥɨ� Ⱥ� ȿ��� Ȼɨɧɞɚɪɟɜ� ȿ� Ʉ� ɋɬɪɭɤɬɭɪɧɵɟ� ɩɪɟɜɪɚɳɟɧɢɹ� ɜ� ɫɦɟɫɢ�
ɫɬɟɤɨɥ�ɧɚɬɪɢɣɛɨɪɨɫɢɥɢɤɚɬɧɨɣ�ɢ�ɫɜɢɧɰɨɜɨɰɢɧɤɛɨɪɨɫɢɥɢɤɚɬɧɨɣ�ɫɢɫɬɟɦ�ɩɪɢ�ɧɚɝɪɟɜɟ ���
ɋɜɟɪɯɬɜɟɪɞɵɟ�ɦɚɬɟɪ� ± ������± ʋ����± ɋ� ��±���

�� Ɇɸɥɥɟɪ� Ɋ� Ʌ�� ȼɚɥɟɧɬɧɚɹ� ɬɟɨɪɢɹ� ɜɹɡɤɨɫɬɢ� ɢ� ɬɟɤɭɱɟɫɬɶ� ɜ� ɤɪɢɬɢɱɟɫɤɨɣ� ɨɛɥɚɫɬɢ�
ɬɟɦɩɟɪɚɬɭɪ�ɞɥɹ� ɬɭɝɨɩɥɚɜɤɢɯ�ɫɬɟɤɥɨɨɛɪɚɡɭɸɳɢɯ�ɜɟɳɟɫɬɜ� ���ɀɭɪɧ� ɩɪɢɤɥɚɞ��ɯɢɦɢɢ�� ±
������± Ɍ��;;9,,,��± ʋ ����± ɋ������±�����

�� 0DVVRQ *� 5��3RO\PHU�WKHRU\�RI�VLOLFDWH�PHOWV����&KHP��7HFKQRO��± ������± �� ± 1 ���± 3�
��±���

�� 6FKDHIIHU +� $��6LOLFRQ DQG R[\JHQ GLIIXVLRQ LQ R[LGH JODVVHV ���0DVV��7UDQVS��3KHQRPHQD
&HUDP��± ������± 1 ���± 3� ���±����

�� ɂɫɫɥɟɞɨɜɚɧɢɟ�ɞɢɮɮɭɡɢɨɧɧɵɯ�ɩɪɨɰɟɫɫɨɜ�ɜ�ɫɢɥɢɤɚɬɧɵɯ�ɦɧɨɝɨɤɨɦɩɨɧɟɧɬɧɵɯ�ɫɢɫɬɟɦɚɯ�
ɞɥɹ� ɫɨɡɞɚɧɢɹ� ɤɨɦɩɨɡɢɬɨɜ� ɢɡ� ɄɇȻ� �� ɋ� Ⱥ�� Ʉɭɯɚɪɟɧɤɨ� Ⱥ� ȿ� ɒɢɥɨ� ȿ� Ʉ�� Ȼɨɧɞɚɪɟɜ�
ȼ� ɇ� Ɍɤɚɱ����ɋɜɟɪɯɬɜɟɪɞɵɟ�ɦɚɬɟɪ� ± ������± ʋ����± ɋ� ��±���

�� ȼɥɢɹɧɢɟ� ɞɢɮɮɭɡɢɨɧɧɵɯ� ɩɪɨɰɟɫɫɨɜ� ɧɚ� ɜɡɚɢɦɨɞɟɣɫɬɜɢɟ� ɜ� ɦɧɨɝɨɤɨɦɩɨɧɟɧɬɧɵɯ�
ɫɢɥɢɤɚɬɧɵɯ� ɫɢɫɬɟɦɚɯ �� Ⱥ� ȿ�� ɒɢɥɨ� ɋ� Ⱥ�� Ʉɭɯɚɪɟɧɤɨ� ɇ� Ƚ�� Ʉɥɢɦɟɧɤɨ� ɢ� ɞɪ�� ���
ɋɜɟɪɯɬɜɟɪɞɵɟ�ɦɚɬɟɪ��± ������± ʋ����± ɋ� ��±���

ɉɨɫɬɭɩɢɥɚ ��������


