
ɊȺɁȾȿɅ����ɂɇɋɌɊɍɆȿɇɌȺɅɖɇɕȿ��ɄɈɇɋɌɊɍɄɐɂɈɇɇɕȿ�ɂ�ɎɍɇɄɐɂɈɇȺɅɖɇɕȿ�ɆȺɌȿɊɂȺɅɕ
ɇȺ�ɈɋɇɈȼȿ�ȺɅɆȺɁȺ�ɂ�ɄɍȻɂɑȿɋɄɈȽɈ�ɇɂɌɊɂȾȺ�ȻɈɊȺ

���

ɍȾɄ������������������

Ƚ� Ⱦ��ɂɥɶɧɢɰɤɚɹ��ɇ� Ⱥ��Ɉɥɟɣɧɢɤ��Ⱥ� ɂ��Ȼɨɪɢɦɫɤɢɣ��ɤɚɧɞɢɞɚɬɵ�ɬɟɯɧɢɱɟɫɤɢɯ�ɧɚɭɤ��
ȼ� ɇ��Ɍɤɚɱ��ɞ�ɪ�ɮɢɡ��ɦɚɬ��ɧɚɭɤ� Ƚ� Ⱥ��Ȼɚɡɚɥɢɣ��ɂ� ɇ��Ɂɚɣɰɟɜɚ��ȼ� ȼ��Ɍɢɦɨɲɟɧɤɨ

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

ȼɅɂəɇɂȿ�ɈȻɔȿɆɇɕɏ�ȾȿɎȿɄɌɈȼ�ɂ�ȾȿɎȿɄɌɈȼ�ɉɈȼȿɊɏɇɈɋɌɂ�
ɇȺ�ɊȺɁȾȿɅȿɇɂȿ�ɋɂɇɌȿɌɂɑȿɋɄɂɏ�ȺɅɆȺɁɈȼ�ȼ�ɆȺȽɇɂɌɇɈɆ�

ɂ�ɗɅȿɄɌɊɂɑȿɋɄɈɆ�ɉɈɅəɏ

ɉɪɟɞɫɬɚɜɥɟɧɵ�ɪɟɡɭɥɶɬɚɬɵ�ɢɫɫɥɟɞɨɜɚɧɢɹ�ɮɢɡɢɤɨ�ɦɟɯɚɧɢɱɟɫɤɢɯ�ɯɚɪɚɤɬɟɪɢɫɬɢɤ�ɲɥɢɮɩɨɪɨɲɤɚ�
ɚɥɦɚɡɚ�ɦɚɪɤɢ�Ⱥɋ����ɡɟɪɧɢɫɬɨɫɬɶɸ���������ɩɨɥɭɱɟɧɧɨɝɨ�ɜ�ɪɨɫɬɨɜɨɣ�ɫɢɫɬɟɦɟ��ɫɨɞɟɪɠɚɳɟɣ�)H ɢ�6L�

ɉɨɤɚɡɚɧɨ�� ɱɬɨ� ɩɪɢ� ɪɚɡɞɟɥɟɧɢɢ� ɩɨɪɨɲɤɚ� ɜ� ɦɚɝɧɢɬɧɨɦ� ɩɨɥɟ� ɤɪɢɫɬɚɥɥɵ� ɫɨɪɬɢɪɭɸɬɫɹ� ɜ�
ɨɫɧɨɜɧɨɦ� ɩɨ� ɨɛɴɟɦɧɵɦ� ɞɟɮɟɤɬɚɦ�� ɱɬɨ� ɨɬɪɚɠɚɟɬɫɹ� ɧɚ� ɮɢɡɢɤɨ�ɦɟɯɚɧɢɱɟɫɤɢɯ� ɯɚɪɚɤɬɟɪɢɫɬɢɤɚɯ�
ɩɨɪɨɲɤɚ�� ɉɪɢ� ɪɚɡɞɟɥɟɧɢɢ� ɩɨɪɨɲɤɚ� ɜ� ɷɥɟɤɬɪɢɱɟɫɤɨɦ� ɩɨɥɟ� ɫɨɪɬɢɪɭɸɬɫɹ� ɤɪɢɫɬɚɥɥɵ�� ɜ� ɨɫɧɨɜɧɨɦ� ɩɨ�
ɞɟɮɟɤɬɚɦ�ɩɨɜɟɪɯɧɨɫɬɢ��ɱɬɨ�ɜɥɢɹɟɬ�ɧɚ�ɩɨɜɟɪɯɧɨɫɬɧɭɸ�ɚɤɬɢɜɧɨɫɬɶ�ɩɨɪɨɲɤɚ�

Ʉɥɸɱɟɜɵɟ� ɫɥɨɜɚ�� ɩɨɪɨɲɤɢ� ɚɥɦɚɡɧɵɟ� ɫɢɧɬɟɬɢɱɟɫɤɢɟ�� ɫɨɪɬɢɪɨɜɤɚ�� ɦɚɝɧɢɬɧɨɟ� ɩɨɥɟ��
ɷɥɟɤɬɪɢɱɟɫɤɨɟ�ɩɨɥɟ��ɞɟɮɟɤɬɵ�ɤɪɢɫɬɚɥɥɨɜ�

ȼɜɟɞɟɧɢɟ
ȼ� ɢɧɫɬɪɭɦɟɧɬɚɥɶɧɨɦ� ɩɪɨɢɡɜɨɞɫɬɜɟ� ɲɢɪɨɤɨ� ɩɪɢɦɟɧɹɸɬ� ɩɨɪɨɲɤɢ� ɫɢɧɬɟɬɢɱɟɫɤɨɝɨ�

ɚɥɦɚɡɚ�ɩɪɢ�ɨɛɪɚɛɨɬɤɟ�ɬɜɟɪɞɨɝɨ�ɫɩɥɚɜɚ��ɤɟɪɚɦɢɤɢ��ɫɬɟɤɥɚ�ɢ�ɞɪɭɝɢɯ�ɦɚɬɟɪɢɚɥɨɜ��
Ʉɪɢɫɬɚɥɥɵ�ɚɥɦɚɡɚ�ɩɪɢ�ɫɢɧɬɟɡɟ�ɱɭɬɤɨ�ɪɟɚɝɢɪɭɸɬ�ɧɚ�ɢɡɦɟɧɟɧɢɹ�ɥɨɤɚɥɶɧɵɯ�ɭɫɥɨɜɢɣ�ɪɨɫɬɚ��

ɜɫɥɟɞɫɬɜɢɟ�ɱɟɝɨ�ɨɛɪɚɡɭɸɬɫɹ�ɤɪɢɫɬɚɥɥɵ�ɪɚɡɥɢɱɧɨɣ�ɮɨɪɦɵ��ɫɬɟɩɟɧɢ�ɞɟɮɟɤɬɧɨɫɬɢ�ɢ��ɤɚɤ�ɫɥɟɞɫɬɜɢɟ��
ɩɪɨɱɧɨɫɬɢ��Ⱦɥɹ�ɫɢɧɬɟɬɢɱɟɫɤɢɯ�ɚɥɦɚɡɨɜ�ɯɚɪɚɤɬɟɪɧɨ�ɪɚɡɧɨɨɛɪɚɡɢɟ�ɞɟɮɟɤɬɨɜ��ɤɨɬɨɪɵɟ�ɜ�ɛɨɥɶɲɟɣ�
ɢɥɢ� ɦɟɧɶɲɟɣ� ɫɬɟɩɟɧɢ� ɜɥɢɹɸɬ� ɧɚ� ɦɟɯɚɧɢɱɟɫɤɢɟ� ɫɜɨɣɫɬɜɚ�� ɋ� ɩɨɡɢɰɢɣ� ɬɟɯɧɨɥɨɝɢɱɟɫɤɨɝɨ�
ɪɚɡɞɟɥɟɧɢɹ� ɩɨɪɨɲɤɨɜ� ɚɥɦɚɡɚ� ɪɚɡɥɢɱɚɸɬ� ɬɪɢ� ɝɪɭɩɩɵ� ɞɟɮɟɤɬɨɜ� >�@�� ɪɚɡɥɢɱɢɟ� ɤɪɢɫɬɚɥɥɨɜ� ɩɨ��
ɤɪɢɫɬɚɥɥɨɝɪɚɮɢɱɟɫɤɨɣ�ɮɨɪɦɟ��ɫɬɪɭɤɬɭɪɧɵɟ��ɨɛɴɟɦɧɵɟ��ɞɟɮɟɤɬɵ�ɢ�ɞɟɮɟɤɬɵ�ɩɨɜɟɪɯɧɨɫɬɢ��

Ʉɪɢɫɬɚɥɥɵ�ɚɥɦɚɡɚ�ɜ�ɩɪɨɰɟɫɫɟ�ɪɨɫɬɚ�ɡɚɯɜɚɬɵɜɚɸɬ�ɧɚɯɨɞɹɳɢɟɫɹ�ɜ�ɪɟɚɤɰɢɨɧɧɨɣ�ɤɚɦɟɪɟ�
ɩɨɛɨɱɧɵɟ� ɮɚɡɵ�� ɧɚɩɪɢɦɟɪ�� ɫɩɥɚɜ�ɪɚɫɬɜɨɪɢɬɟɥɶ�� ɫ� ɨɛɪɚɡɨɜɚɧɢɟɦ� ɨɛɴɟɦɧɵɯ� ɞɟɮɟɤɬɨɜ�
ɤɪɢɫɬɚɥɥɨɜ��Ɇɢɤɪɨɪɟɥɶɟɮ�ɝɪɚɧɟɣ�ɤɪɢɫɬɚɥɥɨɜ�ɨɬɪɚɠɚɟɬ�ɨɫɨɛɟɧɧɨɫɬɢ�ɢɯ�ɪɨɫɬɚ��Ɂɧɚɱɢɬɟɥɶɧɚɹ�
ɱɚɫɬɶ� ɤɪɢɫɬɚɥɥɨɜ� ɫɢɧɬɟɬɢɱɟɫɤɢɯ� ɚɥɦɚɡɨɜ� ɢɦɟɟɬ� ɞɟɮɟɤɬɵ� ɩɨɜɟɪɯɧɨɫɬɢ�� ɗɬɨ� ɞɜɨɣɧɢɤɢ� ɫ�
ɦɨɪɮɨɥɨɝɢɱɟɫɤɢɦɢ� ɪɚɡɧɨɜɢɞɧɨɫɬɹɦɢ�� ɫɥɟɞɵ� ɪɚɡɨɪɢɟɧɬɚɰɢɢ� ɦɨɡɚɢɱɧɨɝɨ� ɢ� ɛɥɨɱɧɨɝɨ�
ɫɬɪɨɟɧɢɹ��ɫɥɨɢ�ɪɨɫɬɚ�ɫ�ɦɚɤɪɨɫɬɭɩɟɧɹɦɢ�ɢɥɢ�ɫɩɢɪɚɥɹɦɢ�ɨɤɪɭɝɥɨɣ�ɢɥɢ�ɩɪɹɦɨɭɝɨɥɶɧɨɣ�ɮɨɪɦɵ�
ɫ� ɡɚɡɭɛɪɟɧɧɵɦɢ� ɢɥɢ� ɝɥɚɞɤɢɦɢ� ɤɪɨɦɤɚɦɢ�� ɜɩɚɞɢɧɵ� ɜ� ɰɟɧɬɪɟ� ɝɪɚɧɢ� ɪɚɡɥɢɱɧɵɯ� ɮɨɪɦ��
ɲɟɪɨɯɨɜɚɬɨɫɬɶ� ɝɪɚɧɟɣ�� ɜɵɯɨɞ�ɧɚ�ɩɨɜɟɪɯɧɨɫɬɶ� ɤɪɢɫɬɚɥɥɨɜ�ɞɢɫɥɨɤɚɰɢɣ��ɦɢɤɪɨɬɪɟɳɢɧ��ɩɨɪ�ɢ�
ɜɧɭɬɪɢɤɪɢɫɬɚɥɥɢɱɟɫɤɢɯ�ɜɤɥɸɱɟɧɢɣ�>�±�@�

Ʉɚɤ� ɨɛɴɟɦɧɵɟ� ɞɟɮɟɤɬɵ�� ɬɚɤ� ɢ� ɞɟɮɟɤɬɵ� ɩɨɜɟɪɯɧɨɫɬɢ� ɨɛɭɫɥɨɜɥɢɜɚɸɬ� ɦɚɝɧɢɬɧɵɟ� ɢ�
ɷɥɟɤɬɪɨɩɪɨɜɨɞɧɵɟ� ɫɜɨɣɫɬɜɚ� ɫɢɧɬɟɬɢɱɟɫɤɢɯ� ɩɨɪɨɲɤɨɜ� ɚɥɦɚɡɚ�� ɜɥɢɹɸɬ� ɧɚ� ɮɢɡɢɤɨ�
ɦɟɯɚɧɢɱɟɫɤɢɟ��ɮɢɡɢɤɨ�ɯɢɦɢɱɟɫɤɢɟ�ɢ�ɷɤɫɩɥɭɚɬɚɰɢɨɧɧɵɟ�ɯɚɪɚɤɬɟɪɢɫɬɢɤɢ��ɩɨɪɨɲɤɨɜ�ɚɥɦɚɡɚ��

ȼ� ɫɜɹɡɢ� ɫ� ɢɡɥɨɠɟɧɧɵɦ� ɞɥɹ� ɩɨɥɭɱɟɧɢɹ� ɩɨɪɨɲɤɨɜ� ɚɥɦɚɡɚ�� ɨɞɧɨɪɨɞɧɵɯ� ɩɨ� ɮɢɡɢɤɨ�
ɦɟɯɚɧɢɱɟɫɤɢɦ� ɢ� ɮɢɡɢɤɨ�ɯɢɦɢɱɟɫɤɢɦ� ɯɚɪɚɤɬɟɪɢɫɬɢɤɚɦ�� ɚɤɬɭɚɥɶɧɵ� ɢɫɫɥɟɞɨɜɚɧɢɹ� ɜɥɢɹɧɢɹ�
ɪɚɡɥɢɱɧɵɯ�ɫɢɥɨɜɵɯ�ɩɨɥɟɣ�ɧɚ�ɫɨɪɬɢɪɨɜɤɭ�ɩɨɪɨɲɤɨɜ�ɚɥɦɚɡɚ��

ɂɡɜɟɫɬɧɵ�ɪɟɡɭɥɶɬɚɬɵ�ɢɫɫɥɟɞɨɜɚɧɢɹ�ɢ�ɫɨɪɬɢɪɨɜɤɢ�ɜ�ɦɚɝɧɢɬɧɨɦ�ɢ�ɷɥɟɤɬɪɢɱɟɫɤɨɦ�ɩɨɥɹɯ�
ɩɨɪɨɲɤɨɜ� ɫɢɧɬɟɬɢɱɟɫɤɢɯ� ɚɥɦɚɡɨɜ�� ɩɨɥɭɱɟɧɧɵɯ� ɜ� ɫɢɫɬɟɦɟ� ɪɨɫɬɚ� 1L±0Q±& >��� �@�� ɉɪɢ�



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

���

ɢɫɩɨɥɶɡɨɜɚɧɢɢ�ɫɢɫɬɟɦ�ɪɨɫɬɚ�ɚɥɦɚɡɚ�ɞɪɭɝɨɝɨ�ɫɨɫɬɚɜɚ�ɜɨɩɪɨɫɵ�ɫɨɪɬɢɪɨɜɤɢ�ɩɨɪɨɲɤɨɜ�ɨɫɬɚɸɬɫɹ�
ɧɟɪɟɲɟɧɧɵɦɢ�

ɐɟɥɶ� ɧɚɫɬɨɹɳɟɣ� ɪɚɛɨɬɵ� ± ɢɡɭɱɢɬɶ� ɜɥɢɹɧɢɟ� ɨɛɴɟɦɧɵɯ� ɞɟɮɟɤɬɨɜ� ɢ� ɞɟɮɟɤɬɨɜ�
ɩɨɜɟɪɯɧɨɫɬɢ�ɧɚ�ɪɚɡɞɟɥɟɧɢɟ�ɩɨɪɨɲɤɨɜ�ɫɢɧɬɟɬɢɱɟɫɤɢɯ�ɚɥɦɚɡɨɜ��ɩɨɥɭɱɟɧɧɵɯ�ɜ�ɫɢɫɬɟɦɟ�ɪɨɫɬɚ��
ɫɨɞɟɪɠɚɳɟɣ�)H ɢ�6L��ɜ�ɦɚɝɧɢɬɧɨɦ�ɢ�ɷɥɟɤɬɪɢɱɟɫɤɨɦ�ɩɨɥɹɯ�

Ɇɟɬɨɞɢɤɚ�ɢɫɫɥɟɞɨɜɚɧɢɹ
ɂɫɫɥɟɞɨɜɚɥɢ�ɲɥɢɮɩɨɪɨɲɨɤ�ɚɥɦɚɡɚ�ɦɚɪɤɢ�Ⱥɋ��� ɡɟɪɧɢɫɬɨɫɬɶɸ���������ɩɨɥɭɱɟɧɧɵɣ�ɜ�

ɪɨɫɬɨɜɨɣ�ɫɢɫɬɟɦɟ��ɫɨɞɟɪɠɚɳɟɣ�)H ɢ�6L��ɉɪɢ�ɩɨɞɝɨɬɨɜɤɟ�ɨɛɪɚɡɰɨɜ�ɩɨɪɨɲɤɚ�ɞɥɹ�ɪɚɡɞɟɥɟɧɢɹ�ɜ�
ɪɚɡɥɢɱɧɵɯ�ɫɢɥɨɜɵɯ�ɩɨɥɹɯ�ɢɯ�ɩɨɞɜɟɪɝɚɥɢ�ɬɳɚɬɟɥɶɧɨɣ�ɯɢɦɢɱɟɫɤɨɣ�ɨɛɪɚɛɨɬɤɟ��ɨɬɦɵɜɚɧɢɸ�ɢ�
ɜɵɫɭɲɢɜɚɧɢɸ�� Ⱦɥɹ� ɢɫɤɥɸɱɟɧɢɹ� ɜɥɢɹɧɢɹ� ɧɟɨɞɧɨɪɨɞɧɨɫɬɢ� ɩɨɪɨɲɤɚ� ɩɨ� ɥɢɧɟɣɧɵɦ�
ɯɚɪɚɤɬɟɪɢɫɬɢɤɚɦ�ɟɝɨ�ɫɨɪɬɢɪɨɜɚɥɢ�ɩɨ�ɮɨɪɦɟ�ɫ�ɩɨɦɨɳɶɸ�ɜɢɛɪɨɫɬɨɥɚ��

Ɏɪɚɤɰɢɸ�ɩɨɪɨɲɤɚ�ɫ�ɮɢɤɫɢɪɨɜɚɧɧɵɦ�ɤɨɷɮɮɢɰɢɟɧɬɨɦ�ɮɨɪɦɵ�ɢ�ɫɨɞɟɪɠɚɧɢɹ�ɨɫɧɨɜɧɨɣ�
ɮɪɚɤɰɢɢ� �ɞɚɥɟɟ� ± ɢɫɯɨɞɧɵɣ� ɩɨɪɨɲɨɤ��� ɪɚɡɞɟɥɹɥɢ� ɜ� ɩɨɥɢɝɪɚɞɢɟɧɬɧɨɦ� ɦɚɝɧɢɬɧɨɦ� ɩɨɥɟ�� ɫ�
ɭɱɟɬɨɦ� ɪɚɡɥɢɱɢɹ� ɦɚɝɧɢɬɧɵɯ� ɫɜɨɣɫɬɜ ɤɪɢɫɬɚɥɥɨɜ��ɉɨɫɥɟ� ɪɚɡɞɟɥɟɧɢɹ� ɧɟɦɚɝɧɢɬɧɭɸ�ɮɪɚɤɰɢɸ�
ɩɨɪɨɲɤɚ� �ɫ� ɦɢɧɢɦɚɥɶɧɨɣ� ɭɞɟɥɶɧɨɣ� ɦɚɝɧɢɬɧɨɣ� ɜɨɫɩɪɢɢɦɱɢɜɨɫɬɶɸ��� ɚ� ɬɚɤɠɟ� ɢɫɯɨɞɧɵɣ�
ɩɨɪɨɲɨɤ�ɪɚɡɞɟɥɹɥɢ�ɜ�ɷɥɟɤɬɪɢɱɟɫɤɨɦ�ɩɨɥɟ��ɫ�ɭɱɟɬɨɦ�ɪɚɡɥɢɱɢɹ�ɩɪɨɜɨɞɢɦɨɫɬɢ�ɤɪɢɫɬɚɥɥɨɜ��

Ⱦɥɹ� ɪɚɡɞɟɥɟɧɢɹ� ɜ� ɦɚɝɧɢɬɧɨɦ� ɩɨɥɟ� ɢɫɩɨɥɶɡɨɜɚɥɢ� ɦɚɝɧɢɬɧɵɣ� ɫɟɩɚɪɚɬɨɪ� ����Ɍ� ɢ�
ɤɥɚɫɫɢɱɟɫɤɭɸ� ɫɯɟɦɭ� ɪɚɡɞɟɥɟɧɢɹ� >�@�� � ɩɪɟɞɭɫɦɚɬɪɢɜɚɸɳɭɸ� ɫɬɚɞɢɣɧɨɟ� ɭɜɟɥɢɱɟɧɢɟ� ɝɪɚɧɢɰɵ�
ɪɚɡɞɟɥɟɧɢɹ�ɩɭɬɟɦ ɢɡɦɟɧɟɧɢɹ�ɧɚɩɪɹɠɟɧɧɨɫɬɢ�ɦɚɝɧɢɬɧɨɝɨ�ɩɨɥɹ�ɨɬ���ɞɨ���Ɍ�

Ⱦɥɹ� ɪɚɡɞɟɥɟɧɢɹ� ɩɨɪɨɲɤɚ� ɜ� ɷɥɟɤɬɪɢɱɟɫɤɨɦ� ɩɨɥɟ� ɢɫɩɨɥɶɡɨɜɚɥɢ� ɷɥɟɤɬɪɢɱɟɫɤɢɣ�
ɫɟɩɚɪɚɬɨɪ� ɬɢɩɚ� ɗɋ�� ɢ� ɤɥɚɫɫɢɱɟɫɤɭɸ� ɫɯɟɦɭ� ɪɚɡɞɟɥɟɧɢɹ� ɩɪɢ� ɨɞɢɧɚɤɨɜɵɯ� ɩɚɪɚɦɟɬɪɚɯ�
ɪɚɡɞɟɥɟɧɢɹ� ɫ� ɜɚɪɶɢɪɨɜɚɧɢɟɦ� ɬɨɥɶɤɨ� ɧɚɩɪɹɠɟɧɢɹ� ɧɚ� ɨɬɤɥɨɧɹɸɳɟɦ� ɷɥɟɤɬɪɨɞɟ� ���� ���� ���� ���
ɤȼ���ɬ��ɟ��ɞɢɫɤɪɟɬɧɨ�ɢɡɦɟɧɹɥɢ��ɝɪɚɧɢɰɭ�ɪɚɡɞɟɥɟɧɢɹ�>�@��

ȼ�ɩɨɪɨɲɤɚɯ�ɚɥɦɚɡɚ��ɢɫɯɨɞɧɨɦ�ɢ�ɩɪɨɞɭɤɬɚɯ�ɪɚɡɞɟɥɟɧɢɹ��ɨɩɪɟɞɟɥɹɥɢ�ɩɪɨɱɧɨɫɬɶ�Ɋ��ɇ���
ɫɨɞɟɪɠɚɧɢɟ� ɨɫɧɨɜɧɨɣ� ɮɪɚɤɰɢɢ�� ɤɨɷɮɮɢɰɢɟɧɬ� ɮɨɪɦɵ� Ʉɮ�� ɫɨɞɟɪɠɚɧɢɟ� ɩɪɢɦɟɫɟɣ� ɜ� ɜɢɞɟ�
ɧɟɫɝɨɪɚɟɦɨɝɨ�ɨɫɬɚɬɤɚ�ɧ�ɨ���ɦɚɫɫ����ɩɨ�ɦɟɬɨɞɢɤɚɦ�ȾɋɌɍ������>�@��ɨɞɧɨɪɨɞɧɨɫɬɶ�ɩɨ�ɩɪɨɱɧɨɫɬɢ�
Ʉɨɞɧ�ɩɪ >��@�� ɫɨɞɟɪɠɚɧɢɟ� ɨɛɴɟɦɧɵɯ� ɞɟɮɟɤɬɨɜ� ɩɪɢ� ɢɡɦɟɧɟɧɢɢ� ɭɞɟɥɶɧɨɣ� ɦɚɝɧɢɬɧɨɣ�
ɜɨɫɩɪɢɢɦɱɢɜɨɫɬɢ�Ȥ�>��@��ɞɟɮɟɤɬɧɨɫɬɶ�ɩɨɜɟɪɯɧɨɫɬɢ Ʉɚ >��@��ɭɞɟɥɶɧɨɟ�ɷɥɟɤɬɪɨɫɨɩɪɨɬɢɜɥɟɧɢɟ�ȡ�
>��@�� ɤɨɷɮɮɢɰɢɟɧɬ� ɨɞɧɨɪɨɞɧɨɫɬɢ� ɩɨ� ɥɢɧɟɣɧɵɦ� ɪɚɡɦɟɪɚɦ� Ʉɨɞɧ�ɥ�ɪ >��@�� ɜɵɯɨɞ� ɮɪɚɤɰɢɢ� Ȗ�
�ɦɚɫɫ���� ɩɨ� ɦɟɬɨɞɢɤɚɦ�� ɪɚɡɪɚɛɨɬɚɧɧɵɦ� ɜ� ɂɧɫɬɢɬɭɬɟ� ɫɜɟɪɯɬɜɟɪɞɵɯ� ɦɚɬɟɪɢɚɥɨɜ� ɢɦ��
ȼ� ɇ� Ȼɚɤɭɥɹ�ɇȺɇ�ɍɤɪɚɢɧɵ�

ɗɥɟɦɟɧɬɧɵɣ� ɫɨɫɬɚɜ� ɩɪɢɦɟɫɟɣ� ɜɤɥɸɱɟɧɢɣ� ɜ� ɩɨɪɨɲɤɚɯ� ɚɥɦɚɡɚ ɨɩɪɟɞɟɥɹɥɢ�
ɪɟɧɬɝɟɧɨɮɥɭɨɪɟɫɰɟɧɬɧɵɦ� ɢɧɬɟɝɪɚɥɶɧɵɦ� ɚɧɚɥɢɡɨɦ�� ɫ� ɩɨɦɨɳɶɸ� ɪɚɫɬɪɨɜɨɝɨ� ɷɥɟɤɬɪɨɧɧɨɝɨ�
ɦɢɤɪɨɫɤɨɩɚ�©%6����ª�ɢ�ɷɧɟɪɝɨɞɢɫɩɟɪɫɢɨɧɧɨɝɨ�ɚɧɚɥɢɡɚɬɨɪɚ�ɪɟɧɬɝɟɧɨɜɫɤɢɯ�ɫɩɟɤɬɪɨɜ�©/LQN����ª�

Ɋɟɡɭɥɶɬɚɬɵ�ɢɫɫɥɟɞɨɜɚɧɢɹ�ɢ�ɢɯ�ɨɛɫɭɠɞɟɧɢɟ
Ɋɟɡɭɥɶɬɚɬɵ� ɪɚɡɞɟɥɟɧɢɹ� ɜ� ɦɚɝɧɢɬɧɨɦ� ɩɨɥɟ� ɧɚ� ɮɪɚɤɰɢɢ� ɢɫɯɨɞɧɨɝɨ� ɩɨɪɨɲɤɚ� ɚɥɦɚɡɚ�

�ɩɨɫɥɟ� ɫɨɪɬɢɪɨɜɤɢ� ɩɨ� ɮɨɪɦɟ� ɤɨɷɮɮɢɰɢɟɧɬ� ɮɨɪɦɵ� ɫɨɫɬɚɜɥɹɟɬ� � ������ ɫɨɞɟɪɠɚɧɢɟ� ɨɫɧɨɜɧɨɣ�
ɮɪɚɤɰɢɢ�± �������ɩɪɢɜɟɞɟɧɵ�ɜ�ɬɚɛɥɢɰɟ����

Ɋɟɡɭɥɶɬɚɬɵ� ɪɚɡɞɟɥɟɧɢɹ� ɢɫɯɨɞɧɨɝɨ� ɩɨɪɨɲɤɚ� ɚɥɦɚɡɚ� ɜ� ɦɚɝɧɢɬɧɨɦ� ɩɨɥɟ� ɧɚ� ɮɪɚɤɰɢɢ��
ɩɪɢɜɟɞɟɧɵ�ɜ�ɬɚɛɥ�����

ɉɨɫɥɟ�ɪɚɡɞɟɥɟɧɢɹ�ɜ�ɦɚɝɧɢɬɧɨɦ�ɩɨɥɟ�ɩɨɥɭɱɢɥɢ�ɩɨɪɨɲɤɢ��ɜ���ɪɚɡ�ɪɚɡɥɢɱɚɸɳɢɟɫɹ�ɭɞɟɥɶɧɨɣ�
ɦɚɝɧɢɬɧɨɣ�ɜɨɫɩɪɢɢɦɱɢɜɨɫɬɶɸ�± ɨɬ�����Â���� ɦ��ɤɝ�ɞɨ����Â���� ɦ��ɤɝ��ɉɨ�ɫɨɞɟɪɠɚɧɢɸ�ɩɪɢɦɟɫɟɣ�ɢ�
ɜɤɥɸɱɟɧɢɣ�ɤɪɚɣɧɢɟ�ɮɪɚɤɰɢɢ�ɦɚɝɧɢɬɧɨɝɨ�ɪɚɡɞɟɥɟɧɢɹ�ɪɚɡɥɢɱɚɥɢɫɶ�ɩɪɢɦɟɪɧɨ�ɜ���ɪɚɡɚ�

ɉɨɥɭɱɟɧɧɵɟ� ɩɨ� ɪɟɡɭɥɶɬɚɬɚɦ� ɪɚɡɞɟɥɟɧɢɹ� ɩɨɪɨɲɤɚ� ɜ� ɦɚɝɧɢɬɧɨɦ� ɩɨɥɟ� ɡɚɜɢɫɢɦɨɫɬɢ�
ɩɪɨɱɧɨɫɬɢ� Ɋ �ɇ�� ɨɬ� ɭɞɟɥɶɧɨɣ� ɦɚɝɧɢɬɧɨɣ� ɜɨɫɩɪɢɢɦɱɢɜɨɫɬɢ� F ɩɨɤɚɡɚɧɵ� ɧɚ� ɪɢɫ�� ��� ɚ�� ɨɬ�
ɞɟɮɟɤɬɧɨɫɬɢ�ɩɨɜɟɪɯɧɨɫɬɢ�ɡɟɪɟɧ�ɩɨɪɨɲɤɚ�Ʉɚ ± ɧɚ�ɪɢɫ����ɛ�



ɊȺɁȾȿɅ����ɂɇɋɌɊɍɆȿɇɌȺɅɖɇɕȿ��ɄɈɇɋɌɊɍɄɐɂɈɇɇɕȿ�ɂ�ɎɍɇɄɐɂɈɇȺɅɖɇɕȿ�ɆȺɌȿɊɂȺɅɕ
ɇȺ�ɈɋɇɈȼȿ�ȺɅɆȺɁȺ�ɂ�ɄɍȻɂɑȿɋɄɈȽɈ�ɇɂɌɊɂȾȺ�ȻɈɊȺ

���

Ɍɚɛɥɢɰɚ��� ɏɚɪɚɤɬɟɪɢɫɬɢɤɚ�ɢɫɯɨɞɧɨɝɨ�ɲɥɢɮɩɨɪɨɲɤɚ�ɚɥɦɚɡɚ�ɦɚɪɤɢ�Ⱥɋ���ɡɟɪɧɢɫɬɨɫɬɶɸ
��������ɞɨ�ɢ�ɩɨɫɥɟ�ɪɚɡɞɟɥɟɧɢɹ�ɜ�ɦɚɝɧɢɬɧɨɦ�ɩɨɥɟ

Ɏɪɚɤɰɢɹ F� Â����
ɦ��ɤɝ

Ɋ�
ɇ

Ʉɨɞɧ��ɩɪ�
�

Ʉɨɞɧ��ɥ�ɪ�
� Ʉɚ���

Ɉɛɳɟɟɫɨɞɟɪɠɚɧɢɟ
ɜɤɥɸɱɟɧɢɣ� ɦɚɫɫ� �

Ɇɚɝɧɢɬɧɚɹ�� ���� ���� ���� ���� ���� �����
Ɇɚɝɧɢɬɧɚɹ�� ���� ���� ���� ���� ���� ±
Ɇɚɝɧɢɬɧɚɹ�� ��� ���� ���� ���� ���� ±
ɇɟɦɚɝɧɢɬɧɚɹ ��� ���� ���� ���� ���� �����

ɂɫɯɨɞɧɵɣ�
ɩɨɪɨɲɨɤ� �ɞɨ�
ɪɚɡɞɟɥɟɧɢɹ�

��� ���� ���� ���� ���� �����

ɚ� ɛ
Ɋɢɫ���� Ɂɚɜɢɫɢɦɨɫɬɢ� ɩɪɨɱɧɨɫɬɢ� ɲɥɢɮɩɨɪɨɲɤɨɜ� ɚɥɦɚɡɚ� ɡɟɪɧɢɫɬɨɫɬɶɸ� ������� ɩɨɫɥɟ� ɪɚɡɞɟɥɟɧɢɹ� ɜ�
ɦɚɝɧɢɬɧɨɦ�ɩɨɥɟ��ɚ�± ɨɬ�ɭɞɟɥɶɧɨɣ�ɦɚɝɧɢɬɧɨɣ�ɜɨɫɩɪɢɢɦɱɢɜɨɫɬɢ� ɛ ± ɨɬ�ɞɟɮɟɤɬɧɨɫɬɢ�ɩɨɜɟɪɯɧɨɫɬɢ

Ʉɚɤ�ɫɥɟɞɭɟɬ�ɢɡ�ɞɚɧɧɵɯ�ɪɢɫ�����ɫ� ɭɜɟɥɢɱɟɧɢɟɦ�ɭɞɟɥɶɧɨɣ�ɦɚɝɧɢɬɧɨɣ�ɜɨɫɩɪɢɢɦɱɢɜɨɫɬɢ�
ɜɫɥɟɞɫɬɜɢɟ� ɭɜɟɥɢɱɟɧɢɹ� ɫɨɞɟɪɠɚɧɢɹ� ɜɧɭɬɪɢɤɪɢɫɬɚɥɥɢɱɟɫɤɢɯ� ɩɪɢɦɟɫɟɣ� ɢ� ɜɤɥɸɱɟɧɢɣ�
ɩɪɨɱɧɨɫɬɶ� ɦɚɝɧɢɬɧɵɯ� ɮɪɚɤɰɢɣ� ɚɥɦɚɡɨɜ� ɩɨɜɵɲɚɟɬɫɹ� ɧɟɡɧɚɱɢɬɟɥɶɧɨ�� Ɍɚɤ�� ɩɨ� ɫɪɚɜɧɟɧɢɸ� ɫ�
ɩɪɨɱɧɨɫɬɶɸ� ɧɟɦɚɝɧɢɬɧɨɣ� ɮɪɚɤɰɢɢ� ɩɪɨɱɧɨɫɬɶ� ɦɚɝɧɢɬɧɨɣ� ɮɪɚɤɰɢɢ� ʋ� �� ɩɨɜɵɲɚɟɬɫɹ� ɜ� ����
ɪɚɡɚ�� ɉɪɢ� ɷɬɨɦ� ɩɪɨɢɫɯɨɞɢɬ� ɪɚɡɞɟɥɟɧɢɟ� ɩɨ� ɞɟɮɟɤɬɧɨɫɬɢ� ɩɨɜɟɪɯɧɨɫɬɢ� ɜ� ɜɢɞɟ� ɢɡɦɟɧɟɧɢɹ�
ɤɨɷɮɮɢɰɢɟɧɬɚ� ɩɨɜɟɪɯɧɨɫɬɧɨɣ� ɚɤɬɢɜɧɨɫɬɢ� Ʉɚ ɨɬ� ������ ɦɚɝɧɢɬɧɨɣ� ɮɪɚɤɰɢɢ�ʋ� �� ɞɨ� ������
ɧɟɦɚɝɧɢɬɧɨɣ�ɮɪɚɤɰɢɢ��ɪɢɫ� ���ɛ��

ȼ� ɢɫɯɨɞɧɨɦ� ɲɥɢɮɩɨɪɨɲɤɟ� ɚɥɦɚɡɚ�� ɦɚɝɧɢɬɧɨɣ� ɢ� ɧɟɦɚɝɧɢɬɧɨɣ� ɮɪɚɤɰɢɹɯ� ɨɩɪɟɞɟɥɹɥɢ�
ɷɥɟɦɟɧɬɧɵɣ�ɫɨɫɬɚɜ�ɜɤɥɸɱɟɧɢɣ��Ɋɟɡɭɥɶɬɚɬɵ�ɨɩɪɟɞɟɥɟɧɢɹ�ɩɪɢɜɟɞɟɧɵ�ɜ�ɬɚɛɥ����

ɗɤɫɩɟɪɢɦɟɧɬɚɥɶɧɨ� ɭɫɬɚɧɨɜɢɥɢ�� ɱɬɨ� )H ɢ� 0Q ɜɨ� ɜɤɥɸɱɟɧɢɹɯ� ɦɚɝɧɢɬɧɨɣ� ɮɪɚɤɰɢɢ�
ɫɨɞɟɪɠɢɬɫɹ� ɛɨɥɶɲɟ�� ɱɟɦ� ɜ� ɧɟɦɚɝɧɢɬɧɨɣ�� ɗɬɨ� ɨɛɟɫɩɟɱɢɜɚɟɬɫɹ� ɪɚɡɞɟɥɟɧɢɟɦ� ɡɟɪɟɧ� ɚɥɦɚɡɚ� ɜ�
ɦɚɝɧɢɬɧɨɦ� ɩɨɥɟ� ɩɨ� ɫɨɞɟɪɠɚɧɢɸ� ɜ� ɚɥɦɚɡɟ� ɷɥɟɦɟɧɬɨɜ� ɫɩɥɚɜɚ�ɪɚɫɬɜɨɪɢɬɟɥɹ�� Ȼɨɥɟɟ� ɜɵɫɨɤɨɟ�
ɫɨɞɟɪɠɚɧɢɟ� ɜɤɥɸɱɟɧɢɣ� ɫɩɥɚɜɚ�ɪɚɫɬɜɨɪɢɬɟɥɹ� ɜ� ɚɥɦɚɡɚɯ� ɦɚɝɧɢɬɧɨɣ� ɮɪɚɤɰɢɢ� ɨɛɟɫɩɟɱɢɜɚɟɬ�
ɧɟɡɧɚɱɢɬɟɥɶɧɨɟ�ɩɨɜɵɲɟɧɢɟ�ɩɪɨɱɧɨɫɬɢ��ɫɦ��ɬɚɛɥ�����

ɉɪɢ� ɚɧɚɥɢɡɟ� ɞɚɧɧɵɯ� ɷɥɟɦɟɧɬɧɨɝɨ� ɫɨɫɬɚɜɚ� ɜɤɥɸɱɟɧɢɣ� ɨɛɪɚɳɚɟɬ� ɜɧɢɦɚɧɢɟ� ɪɚɡɥɢɱɧɨɟ�
ɫɨɞɟɪɠɚɧɢɟ� 6L ɜ� ɩɨɪɨɲɤɚɯ� ɚɥɦɚɡɚ�� ɜɵɞɟɥɟɧɧɵɯ� ɜ� ɧɟɦɚɝɧɢɬɧɭɸ� ɢ� ɦɚɝɧɢɬɧɵɟ� ɮɪɚɤɰɢɢ��
ɉɨɪɨɲɤɢ� ɚɥɦɚɡɚ� ɩɨ� ɫɨɞɟɪɠɚɧɢɸ� ɤɪɟɦɧɢɹ� ɪɚɡɥɢɱɚɸɬɫɹ� ɜ� �� ɪɚɡɚ�� ȼɟɪɨɹɬɧɨ�� ɧɟɦɚɝɧɢɬɧɵɣ�
ɤɪɟɦɧɢɣ� ɧɟ� ɫɜɹɡɚɧ� ɫɨ� ɫɩɥɚɜɨɦ�ɪɚɫɬɜɨɪɢɬɟɥɟɦ�� Ɉɧ� ɫɨɞɟɪɠɢɬɫɹ� ɜ� ɤɪɢɫɬɚɥɥɚɯ� ɫ�



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

���

ɧɟɡɧɚɱɢɬɟɥɶɧɵɦ� ɤɨɥɢɱɟɫɬɜɨɦ� ɨɛɴɟɦɧɵɯ� ɞɟɮɟɤɬɨɜ� ɢ� ɩɪɢ� ɪɚɡɞɟɥɟɧɢɢ� ɜ� ɦɚɝɧɢɬɧɨɦ� ɩɨɥɟ�
ɤɨɧɰɟɧɬɪɢɪɭɟɬɫɹ�ɜ�ɧɟɦɚɝɧɢɬɧɨɣ�ɮɪɚɤɰɢɢ��

Ɍɚɛɥɢɰɚ����ɗɥɟɦɟɧɬɧɵɣ�ɫɨɫɬɚɜ�ɜɧɭɬɪɢɤɪɢɫɬɚɥɥɢɱɟɫɤɢɯ�ɜɤɥɸɱɟɧɢɣ�ɜ�ɡɟɪɧɚɯ�ɢɫɯɨɞɧɨɝɨ�
ɚɥɦɚɡɧɨɝɨ�ɲɥɢɮɩɨɪɨɲɤɚ

Ɏɪɚɤɰɢɹ

ɗɥɟɦɟɧɬɧɵɣ�ɫɨɫɬɚɜ��ɦɚɫɫ�� Ɉɛɳɟɟ
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ɦɚɫɫ� �6L &D &U )H 0Q =Q

ɇɟɦɚɝɧɢɬɧɚɹ ����� ����� ������ ����� ����� ����� �����
Ɇɚɝɧɢɬɧɚɹ�� ����� ����� ����� ����� ����� ����� �����
ɂɫɯɨɞɧɚɹ ����� ����� ����� ����� ����� ����� �����

Ɋɟɡɭɥɶɬɚɬɵ� ɪɚɡɞɟɥɟɧɢɹ� ɧɚ� ɮɪɚɤɰɢɢ� ɢɫɯɨɞɧɨɝɨ� ɩɨɪɨɲɤɚ� ɜ� ɷɥɟɤɬɪɢɱɟɫɤɨɦ� ɩɨɥɟ�
ɩɪɢɜɟɞɟɧɵ�ɜ�ɬɚɛɥ�����

Ɍɚɛɥɢɰɚ��� ɏɚɪɚɤɬɟɪɢɫɬɢɤɢ�ɩɪɨɞɭɤɬɨɜ�ɪɚɡɞɟɥɟɧɢɹ�ɢɫɯɨɞɧɨɝɨ�ɚɥɦɚɡɧɨɝɨ�ɩɨɪɨɲɤɚ�ɜ�
ɷɥɟɤɬɪɢɱɟɫɤɨɦ�ɩɨɥɟ�
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Ʉɚɤ� ɫɥɟɞɭɟɬ� ɢɡ� ɞɚɧɧɵɯ� ɬɚɛɥ�� ��� ɮɪɚɤɰɢɢ� ɩɨɪɨɲɤɚ� ɫɭɳɟɫɬɜɟɧɧɨ� ɪɚɡɥɢɱɚɸɬɫɹ��
ɭɞɟɥɶɧɵɦ� ɷɥɟɤɬɪɨɫɨɩɪɨɬɢɜɥɟɧɟɦ�� Ɋɚɡɥɢɱɢɟ� ɯɚɪɚɤɬɟɪɢɫɬɢɤ� ɮɪɚɤɰɢɣ� ɫ� ɦɚɤɫɢɦɚɥɶɧɵɦ�
ɪɚɡɥɢɱɢɟɦ� ɭɞɟɥɶɧɨɝɨ� ɷɥɟɤɬɪɨɫɨɩɪɨɬɢɜɥɟɧɢɹ� ɨɬɧɨɫɢɬɟɥɶɧɨ� ɧɚɢɦɟɧɟɟ� ɷɥɟɤɬɪɨɩɪɨɜɨɞɧɨɣ�
ɮɪɚɤɰɢɢ� ɩɪɢ� ɧɚɩɪɹɠɟɧɢɢ� ɨɬɤɥɨɧɹɸɳɟɝɨ� ɷɥɟɤɬɪɨɞɚ� �� ɢ� ��� ɤȼ� ɫɨɨɬɜɟɬɫɬɜɟɧɧɨ� ɫɥɟɞɭɸɳɟɟ��
ɫɨɞɟɪɠɚɧɢɟ�ɩɪɢɦɟɫɟɣ�± �����ɢ��������ɭɞɟɥɶɧɚɹ�ɦɚɝɧɢɬɧɚɹ�ɜɨɫɩɪɢɢɦɱɢɜɨɫɬɶ�± �����ɢ��������
ɫɨɨɬɜɟɬɫɬɜɟɧɧɨ��Ɋɚɡɥɢɱɢɟ�ɮɪɚɤɰɢɣ�ɩɨ�ɤɨɷɮɮɢɰɢɟɧɬɭ�ɩɨɜɟɪɯɧɨɫɬɧɨɣ�ɚɤɬɢɜɧɨɫɬɢ�ɧɟ� ɡɚɜɢɫɢɬ�
ɨɬ� ɧɚɩɪɹɠɟɧɢɹ� ɨɬɤɥɨɧɹɸɳɟɝɨ� ɷɥɟɤɬɪɨɞɚ� ɢ� ɫɨɫɬɚɜɥɹɟɬ� ���� Ɍɚɤɢɦ� ɨɛɪɚɡɨɦ�� ɪɚɡɞɟɥɟɧɢɟ�
ɢɫɯɨɞɧɨɝɨ� ɩɨɪɨɲɤɚ� ɩɨ� ɷɥɟɤɬɪɨɩɪɨɜɨɞɧɨɫɬɢ� ɩɪɨɢɫɯɨɞɢɬ� ɩɨɞ� ɜɥɢɹɧɢɟɦ� ɤɚɤ� ɨɛɴɟɦɧɵɯ�
ɞɟɮɟɤɬɨɜ�� ɬɚɤ�ɢ�ɞɟɮɟɤɬɨɜ�ɩɨɜɟɪɯɧɨɫɬɢ��ɩɪɢɱɟɦ�ɩɪɢ�ɭɜɟɥɢɱɟɧɢɢ�ɧɚɩɪɹɠɟɧɢɹ�ɨɬɤɥɨɧɹɸɳɟɝɨ�
ɷɥɟɤɬɪɨɞɚ��ɜɥɢɹɧɢɟ�ɜɧɭɬɪɟɧɧɢɯ�ɞɟɮɟɤɬɨɜ�ɭɫɢɥɢɜɚɟɬɫɹ��



ɊȺɁȾȿɅ����ɂɇɋɌɊɍɆȿɇɌȺɅɖɇɕȿ��ɄɈɇɋɌɊɍɄɐɂɈɇɇɕȿ�ɂ�ɎɍɇɄɐɂɈɇȺɅɖɇɕȿ�ɆȺɌȿɊɂȺɅɕ
ɇȺ�ɈɋɇɈȼȿ�ȺɅɆȺɁȺ�ɂ�ɄɍȻɂɑȿɋɄɈȽɈ�ɇɂɌɊɂȾȺ�ȻɈɊȺ

���

Ɋɟɡɭɥɶɬɚɬɵ� ɪɚɡɞɟɥɟɧɢɹ� ɧɟɦɚɝɧɢɬɧɨɣ� ɮɪɚɤɰɢɢ� ɢɫɯɨɞɧɨɝɨ� ɚɥɦɚɡɧɨɝɨ� ɩɨɪɨɲɤɚ� ɜ�
ɷɥɟɤɬɪɢɱɟɫɤɨɦ�ɩɨɥɟ�ɧɚ�ɮɪɚɤɰɢɢ�ɩɪɢɜɟɞɟɧɵ�ɜ�ɬɚɛɥ����

Ɍɚɛɥɢɰɚ��� ɏɚɪɚɤɬɟɪɢɫɬɢɤɢ�ɩɪɨɞɭɤɬɨɜ�ɪɚɡɞɟɥɟɧɢɹ�ɧɟɦɚɝɧɢɬɧɨɣ�ɮɪɚɤɰɢɢ�ɢɫɯɨɞɧɨɝɨ�
ɚɥɦɚɡɧɨɝɨ�ɩɨɪɨɲɤɚ�ɜ�ɷɥɟɤɬɪɢɱɟɫɤɨɦ�ɩɨɥɟ
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ɋɪɚɜɧɢɜ�ɯɚɪɚɤɬɟɪɢɫɬɢɤɢ�ɩɨɪɨɲɤɚ��ɩɨɫɬɭɩɢɜɲɟɝɨ�ɞɥɹ�ɪɚɡɞɟɥɟɧɢɹ��ɩɪɢɲɥɢ�ɤ�ɜɵɜɨɞɭ��ɱɬɨ�
ɩɨɪɨɲɨɤ� ɧɟɦɚɝɧɢɬɧɨɣ� ɮɪɚɤɰɢɢ� ɫɨɞɟɪɠɢɬ� ɜ� ���� ɪɚɡɚ� ɦɟɧɶɲɟ� ɩɪɢɦɟɫɟɣ� ɜ� ɜɢɞɟ� ɧɟɫɝɨɪɚɟɦɨɝɨ�
ɨɫɬɚɬɤɚ��ɱɟɦ�ɢɫɯɨɞɧɵɣ��ɬɚɛɥ����ɢ�ɬɚɛɥ������ɢɦɟɟɬ�ɜ�����ɪɚɡɚ�ɛɨɥɟɟ�ɧɢɡɤɭɸ�ɭɞɟɥɶɧɭɸ�ɦɚɝɧɢɬɧɭɸ�
ɜɨɫɩɪɢɢɦɱɢɜɨɫɬɶ�ɢ�ɜ�����ɪɚɡɚ�± ɤɨɷɮɮɢɰɢɟɧɬ�ɩɨɜɟɪɯɧɨɫɬɧɨɣ�ɚɤɬɢɜɧɨɫɬɢ��

Ʉɚɤ� ɫɥɟɞɭɟɬ� ɢɡ� ɞɚɧɧɵɯ� ɬɚɛɥ�� ��� ɪɚɡɥɢɱɢɟ� ɯɚɪɚɤɬɟɪɢɫɬɢɤ� ɮɪɚɤɰɢɣ� ɩɨɪɨɲɤɚ� � ɫ�
ɦɚɤɫɢɦɚɥɶɧɵɦ� ɪɚɡɥɢɱɢɟɦ� ɭɞɟɥɶɧɨɝɨ� ɷɥɟɤɬɪɨɫɨɩɪɨɬɢɜɥɟɧɢɹ� ɨɬɧɨɫɢɬɟɥɶɧɨ� ɧɚɢɦɟɧɟɟ�
ɷɥɟɤɬɪɨɩɪɨɜɨɞɧɨɣ ɩɪɢ� ɧɚɩɪɹɠɟɧɢɢ� ɨɬɤɥɨɧɹɸɳɟɝɨ� ɷɥɟɤɬɪɨɞɚ� �� ɢ� ��� ɤȼ� ɫɨɨɬɜɟɬɫɬɜɟɧɧɨ�
ɫɥɟɞɭɸɳɟɟ��ɫɨɞɟɪɠɚɧɢɟ�ɩɪɢɦɟɫɟɣ�± �����ɢ �������ɭɞɟɥɶɧɚɹ�ɦɚɝɧɢɬɧɚɹ�ɜɨɫɩɪɢɢɦɱɢɜɨɫɬɶ�± �����
ɢ� ����� ��� � Ɋɚɡɥɢɱɢɟ� ɮɪɚɤɰɢɣ� ɩɨ� ɤɨɷɮɮɢɰɢɟɧɬɭ� ɩɨɜɟɪɯɧɨɫɬɧɨɣ� ɚɤɬɢɜɧɨɫɬɢ� ɧɟ� ɡɚɜɢɫɢɬ� ɨɬ�
ɧɚɩɪɹɠɟɧɢɹ� ɨɬɤɥɨɧɹɸɳɟɝɨ� ɷɥɟɤɬɪɨɞɚ� ɢ� ɫɨɫɬɚɜɥɹɟɬ� ���� �� Ɍɚɤɢɦ� ɨɛɪɚɡɨɦ�� ɧɚ� ɪɚɡɞɟɥɟɧɢɟ�
ɧɟɦɚɝɧɢɬɧɨɣ� ɮɪɚɤɰɢɢ� ɩɨ� ɷɥɟɤɬɪɨɩɪɨɜɨɞɧɨɫɬɢ�� ɤɚɤ� ɢ� � ɢɫɯɨɞɧɨɝɨ� ɩɨɪɨɲɤɚ�� ɜɥɢɹɸɬ� � ɤɚɤ�
ɨɛɴɟɦɧɵɟ�ɞɟɮɟɤɬɵ��ɬɚɤ�ɢ�ɞɟɮɟɤɬɵ�ɩɨɜɟɪɯɧɨɫɬɢ��ɧɨ�ɜɥɢɹɧɢɟ�ɩɨɫɥɟɞɧɢɯ�ɛɨɥɟɟ�ɜɵɪɚɠɟɧɨ��ɉɪɢ�
ɩɨɜɵɲɟɧɢɢ�ɧɚɩɪɹɠɟɧɢɹ�ɨɬɤɥɨɧɹɸɳɟɝɨ�ɷɥɟɤɬɪɨɞɚ��ɜɥɢɹɧɢɟ�ɜɧɭɬɪɟɧɧɢɯ�ɞɟɮɟɤɬɨɜ�ɭɫɢɥɢɜɚɟɬɫɹ�

Ʉ� ɚɧɚɥɨɝɢɱɧɵɦ� ɜɵɜɨɞɚɦ� ɩɪɢɯɨɞɢɦ� ɜ� ɪɟɡɭɥɶɬɚɬɟ� � ɢɡɭɱɟɧɢɹ� ɡɚɜɢɫɢɦɨɫɬɢ� ɭɞɟɥɶɧɨɝɨ�
ɷɥɟɤɬɪɨɫɨɩɪɨɬɢɜɥɟɧɢɹ� ɩɪɨɞɭɤɬɨɜ� ɪɚɡɞɟɥɟɧɢɹ� ɢɫɯɨɞɧɨɝɨ� ɩɨɪɨɲɤɚ� ɢ� ɩɪɨɞɭɤɬɨɜ� ɪɚɡɞɟɥɟɧɢɹ�
ɧɟɦɚɝɧɢɬɧɨɣ� ɮɪɚɤɰɢɢ� ɩɨɪɨɲɤɚ� ɨɬ� ɢɯ� ɭɞɟɥɶɧɨɣ� ɦɚɝɧɢɬɧɨɣ� ɜɨɫɩɪɢɢɦɱɢɜɨɫɬɢ�� ɚ� ɬɚɤɠɟ�
ɡɚɜɢɫɢɦɨɫɬɢ� ɤɨɷɮɮɢɰɢɟɧɬɚ� ɩɨɜɟɪɯɧɨɫɬɧɨɣ� ɚɤɬɢɜɧɨɫɬɢ� ɩɪɨɞɭɤɬɨɜ� ɪɚɡɞɟɥɟɧɢɹ� ɢɫɯɨɞɧɨɝɨ�
ɩɨɪɨɲɤɚ�ɢ�ɩɪɨɞɭɤɬɨɜ�ɪɚɡɞɟɥɟɧɢɹ�ɧɟɦɚɝɧɢɬɧɨɣ�ɮɪɚɤɰɢɢ�ɩɨɪɨɲɤɚ�ɨɬ�ɢɯ�ɭɞɟɥɶɧɨɣ�ɦɚɝɧɢɬɧɨɣ�
ɜɨɫɩɪɢɢɦɱɢɜɨɫɬɢ��ɨɬ�ɢɯ��ɭɞɟɥɶɧɨɝɨ�ɷɥɟɤɬɪɨɫɨɩɪɨɬɢɜɥɟɧɢɹ��ɪɢɫ��������



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

���

Ʉɚɤ� ɫɥɟɞɭɟɬ� ɢɡ� ɞɚɧɧɵɯ� ɪɢɫ�� ��� ɧɚ� ɪɟɡɭɥɶɬɚɬɵ� ɪɚɡɞɟɥɟɧɢɹ� ɜ� ɷɥɟɤɬɪɢɱɟɫɤɨɦ� ɩɨɥɟ�
ɢɫɯɨɞɧɨɝɨ�ɩɨɪɨɲɤɚ��ɤɪɢɜɵɟ��������ɢɦɟɸɳɟɝɨ�ɲɢɪɨɤɢɣ�ɫɩɟɤɬɪ�ɨɛɴɟɦɧɵɯ�ɞɟɮɟɤɬɨɜ�ɢ�ɞɟɮɟɤɬɵ�
ɩɨɜɟɪɯɧɨɫɬɢ�� ɫɭɳɟɫɬɜɟɧɧɨ� ɜɥɢɹɸɬ� ɨɛɴɟɦɧɵɟ� ɞɟɮɟɤɬɵ�� ɯɚɪɚɤɬɟɪɢɡɭɸɳɢɟɫɹ� ɲɢɪɨɤɢɦ
ɞɢɚɩɚɡɨɧɨɦ� ɭɞɟɥɶɧɨɣ� ɦɚɝɧɢɬɧɨɣ� ɜɨɫɩɪɢɢɦɱɢɜɨɫɬɢ�� ɉɪɢ� ɩɨɜɵɲɟɧɢɢ� � ɧɚɩɪɹɠɟɧɢɹ�

ɨɬɤɥɨɧɹɸɳɟɝɨ� ɷɥɟɤɬɪɨɞɚ� ɨɬ� �� ɤȼ� ɞɨ�
��� ɤȼ� ɜɵɞɟɥɹɸɬɫɹ� ɮɪɚɤɰɢɢ� ɩɨɪɨɲɤɚ�
ɡɧɚɱɢɬɟɥɶɧɨ� ɪɚɡɥɢɱɚɸɳɢɟɫɹ� ɤɚɤ�
ɷɥɟɤɬɪɨɫɨɩɪɨɬɢɜɥɟɧɢɟɦ�
�ɫɨɨɬɜɟɬɫɬɜɟɧɧɨ� ���±���Â��� ɢ� ���±
���Â��� ɈɦÂɦ��� ɬɚɤ� ɢ� � ɭɞɟɥɶɧɨɣ�
ɦɚɝɧɢɬɧɨɣ�ɜɨɫɩɪɢɢɦɱɢɜɨɫɬɶɸ� ����±���
ɢ� ���±��Â���� ɤɝ�ɦ���� ɇɚ� ɪɟɡɭɥɶɬɚɬɵ�
ɪɚɡɞɟɥɟɧɢɹ� ɜ� ɷɥɟɤɬɪɢɱɟɫɤɨɦ� ɩɨɥɟ�
ɧɟɦɚɝɧɢɬɧɨɣ� ɮɪɚɤɰɢɢ� ɩɨɪɨɲɤɚ�
�ɤɪɢɜɵɟ� ��� �� ɧɚ� ɪɢɫ�� ���� ɫ� � ɭɡɤɢɦ�
ɞɢɚɩɚɡɨɧɨɦ� ɭɞɟɥɶɧɨɣ� ɦɚɝɧɢɬɧɨɣ�
ɜɨɫɩɪɢɢɦɱɢɜɨɫɬɢ� ����±���Â���� ɤɝ�ɦ���
ɢɦɟɸɳɟɝɨ� ɨɛɴɟɦɧɵɟ� ɞɟɮɟɤɬɵ� ɢ�
ɞɟɮɟɤɬɵ� ɩɨɜɟɪɯɧɨɫɬɢ�� ɧɚɢɛɨɥɟɟ�
ɫɭɳɟɫɬɜɟɧɧɨ� ɜɥɢɹɸɬ� ɞɟɮɟɤɬɵ�
ɩɨɜɟɪɯɧɨɫɬɢ��Ɉɛ�ɷɬɨɦ�ɫɜɢɞɟɬɟɥɶɫɬɜɭɟɬ�
ɲɢɪɨɤɢɣ� ɞɢɚɩɚɡɨɧ� ɭɞɟɥɶɧɨɝɨ�
ɷɥɟɤɬɪɨɫɨɩɪɨɬɢɜɥɟɧɢɹ� ����±����Â���

ɈɦÂɦ�� ɮɪɚɤɰɢɣ�� ɩɨɥɭɱɟɧɧɵɯ� ɩɨɥɟ�
ɪɚɡɞɟɥɟɧɢɹ�� ɉɪɢ� ɷɬɨɦ� ɩɨɜɵɲɟɧɢɟ� � � ɧɚɩɪɹɠɟɧɢɹ� ɨɬɤɥɨɧɹɸɳɟɝɨ� ɷɥɟɤɬɪɨɞɚ� ɨɬ� ��� ɞɨ� ��� ɤȼ�
ɧɟɫɭɳɟɫɬɜɟɧɧɨ�ɜɥɢɹɟɬ�ɧɚ�ɤɪɢɜɵɟ��Ɉɬɥɢɱɢɟɦ�ɹɜɥɹɟɬɫɹ�ɜɨɡɦɨɠɧɨɫɬɶ�ɜɵɞɟɥɟɧɢɹ��ɤɪɢɫɬɚɥɥɨɜ�ɫ�
ɧɢɡɤɢɦ�ɭɞɟɥɶɧɵɦ�ɷɥɟɤɬɪɨɫɨɩɪɨɬɢɜɥɟɧɢɟɦ�����Â������Ɉɦ�Âɦ��ɩɪɢ�ɧɚɩɪɹɠɟɧɢɢ����ɤȼ�

ɂɧɬɟɪɟɫ� ɩɪɟɞɫɬɚɜɥɹɸɬ� ɡɚɜɢɫɢɦɨɫɬɢ� ɤɨɷɮɮɢɰɢɟɧɬɚ� ɩɨɜɟɪɯɧɨɫɬɧɨɣ� ɚɤɬɢɜɧɨɫɬɢ�
ɩɪɨɞɭɤɬɨɜ�ɪɚɡɞɟɥɟɧɢɹ�ɢɫɯɨɞɧɨɝɨ�ɩɨɪɨɲɤɚ�ɢ�ɧɟɦɚɝɧɢɬɧɨɣ�ɮɪɚɤɰɢɢ�ɩɨɪɨɲɤɚ�ɨɬ�ɢɯ�ɭɞɟɥɶɧɨɣ�
ɦɚɝɧɢɬɧɨɣ�ɜɨɫɩɪɢɢɦɱɢɜɨɫɬɢ�ɨɬ�ɭɞɟɥɶɧɨɝɨ�ɷɥɟɤɬɪɨɫɨɩɪɨɬɢɜɥɟɧɢɹ��ɪɢɫ�����

ɚ� ɛ
Ɋɢɫ�� ��� Ɂɚɜɢɫɢɦɨɫɬɢ� ɤɨɷɮɮɢɰɢɟɧɬɚ� ɩɨɜɟɪɯɧɨɫɬɧɨɣ� ɚɤɬɢɜɧɨɫɬɢ� ɩɪɨɞɭɤɬɨɜ�

ɪɚɡɞɟɥɟɧɢɹ�ɢɫɯɨɞɧɨɝɨ�ɩɨɪɨɲɤɚ��ɚ��ɩɪɢ�ɧɚɩɪɹɠɟɧɢɢ�ɨɬɤɥɨɧɹɸɳɟɝɨ�ɷɥɟɤɬɪɨɞɚ���ɤȼ���������ɤȼ�
���� ɢ� ɩɪɨɞɭɤɬɨɜ� ɪɚɡɞɟɥɟɧɢɹ� ɧɟɦɚɝɧɢɬɧɨɣ� ɮɪɚɤɰɢɢ� ɩɨɪɨɲɤɚ� �ɛ�� ɩɪɢ� ɪɚɡɞɟɥɟɧɢɢ� ɩɪɢ�
ɧɚɩɪɹɠɟɧɢɢ� ɨɬɤɥɨɧɹɸɳɟɝɨ� ɷɥɟɤɬɪɨɞɚ� ��� ɤȼ� ����� ��� ɤȼ� ���� ɨɬ� ɢɯ� � ɭɞɟɥɶɧɨɝɨ�
ɷɥɟɤɬɪɨɫɨɩɪɨɬɢɜɥɟɧɢɹ

Ɋɢɫ�� ��� Ɂɚɜɢɫɢɦɨɫɬɢ� ɭɞɟɥɶɧɨɝɨ�
ɷɥɟɤɬɪɨɫɨɩɪɨɬɢɜɥɟɧɢɹ� ɩɪɨɞɭɤɬɨɜ� ɪɚɡɞɟɥɟɧɢɹ�
ɢɫɯɨɞɧɨɝɨ� ɩɨɪɨɲɤɚ� ɩɪɢ� ɧɚɩɪɹɠɟɧɢɢ�
ɨɬɤɥɨɧɹɸɳɟɝɨ� ɷɥɟɤɬɪɨɞɚ� �� ɤȼ� ����� ��� ɤȼ� ���� ɢ�
ɩɪɨɞɭɤɬɨɜ� ɪɚɡɞɟɥɟɧɢɹ� ɧɟɦɚɝɧɢɬɧɨɣ� ɮɪɚɤɰɢɢ�
ɩɨɪɨɲɤɚ� ɩɪɢ� ɪɚɡɞɟɥɟɧɢɢ� ɩɪɢ� ɧɚɩɪɹɠɟɧɢɢ�
ɨɬɤɥɨɧɹɸɳɟɝɨ�ɷɥɟɤɬɪɨɞɚ����ɤȼ���������ɤȼ�����ɨɬ�
ɢɯ�ɭɞɟɥɶɧɨɣ�ɦɚɝɧɢɬɧɨɣ�ɜɨɫɩɪɢɢɦɱɢɜɨɫɬɢ



ɊȺɁȾȿɅ����ɂɇɋɌɊɍɆȿɇɌȺɅɖɇɕȿ��ɄɈɇɋɌɊɍɄɐɂɈɇɇɕȿ�ɂ�ɎɍɇɄɐɂɈɇȺɅɖɇɕȿ�ɆȺɌȿɊɂȺɅɕ
ɇȺ�ɈɋɇɈȼȿ�ȺɅɆȺɁȺ�ɂ�ɄɍȻɂɑȿɋɄɈȽɈ�ɇɂɌɊɂȾȺ�ȻɈɊȺ

���

Ʉɚɤ�ɫɥɟɞɭɟɬ ɢɡ�ɤɪɢɜɵɯ������ɧɚ�ɪɢɫ�����ɚ��ɢɫɯɨɞɧɵɣ�ɩɨɪɨɲɨɤ�ɢ�ɧɟɦɚɝɧɢɬɧɭɸ�ɮɪɚɤɰɢɸ�
ɩɨɪɨɲɤɚ�� ɫɨɞɟɪɠɚɳɢɟ� ɤɪɢɫɬɚɥɥɵ� ɫ� ɲɢɪɨɤɢɦ� ɫɩɟɤɬɪɨɦ� ɭɞɟɥɶɧɨɝɨ� ɷɥɟɤɬɪɨɫɨɩɪɨɬɢɜɥɟɧɢɹ��
ɦɨɠɧɨ� ɪɚɡɞɟɥɢɬɶ� ɜ� ɷɥɟɤɬɪɢɱɟɫɤɨɦ� ɩɨɥɟ� ɧɚ� ɮɪɚɤɰɢɢ�� � ɪɚɡɥɢɱɚɸɳɢɟɫɹ� ɤɨɷɮɮɢɰɢɟɧɬɨɦ�
ɩɨɜɟɪɯɧɨɫɬɧɨɣ�ɚɤɬɢɜɧɨɫɬɢ��

Ʉɚɤ� ɫɥɟɞɭɟɬ� ɢɡ� ɤɪɢɜɵɯ� ��� �� ɧɚ� ɪɢɫ�� ��� ɛ�� ɪɚɡɞɟɥɟɧɢɟ� ɜ� ɷɥɟɤɬɪɢɱɟɫɤɨɦ�ɩɨɥɟ� ɩɨɪɨɲɤɚ�
ɧɟɦɚɝɧɢɬɧɨɣ�ɮɪɚɤɰɢɢ��ɫɨɞɟɪɠɚɳɟɝɨ�ɡɧɚɱɢɬɟɥɶɧɨ�ɦɟɧɶɲɟ�ɨɛɴɟɦɧɵɯ�ɞɟɮɟɤɬɨɜ��ɩɪɨɢɫɯɨɞɢɬ�ɜ�
ɨɫɧɨɜɧɨɦ� ɩɨɞ� ɜɥɢɹɧɢɟɦ� ɞɟɮɟɤɬɨɜ� ɩɨɜɟɪɯɧɨɫɬɢ� ɧɚ� ɮɪɚɤɰɢɢ�� � ɫɭɳɟɫɬɜɟɧɧɨ� ɪɚɡɥɢɱɚɸɳɢɯɫɹ�
ɷɥɟɤɬɪɨɫɨɩɪɨɬɢɜɥɟɧɢɟɦ�ɢ�ɤɨɷɮɮɢɰɢɟɧɬɨɦ�ɩɨɜɟɪɯɧɨɫɬɧɨɣ�ɚɤɬɢɜɧɨɫɬɢ��

ɉɨɥɭɱɟɧɧɵɟ� ɪɟɡɭɥɶɬɚɬɵ� ɨɛɭɫɥɨɜɥɟɧɵ� ɦɟɯɚɧɢɡɦɨɦ� ɪɚɡɞɟɥɟɧɢɹ� ɞɢɫɩɟɪɫɧɵɯ� ɫɢɫɬɟɦ� ɜ�
ɷɥɟɤɬɪɢɱɟɫɤɨɦ� ɩɨɥɟ� ɗɥɟɤɬɪɢɱɟɫɤɭɸ� ɫɟɩɚɪɚɰɢɸ� ɩɨ� ɷɥɟɤɬɪɨɩɪɨɜɨɞɧɨɫɬɢ� ɩɪɢɦɟɧɹɸɬ� ɞɥɹ�
ɪɚɡɞɟɥɟɧɢɹ� ɞɢɫɩɟɪɫɧɵɯ� ɱɚɫɬɢɰ� ɦɚɬɟɪɢɚɥɨɜ� ɫ� ɪɚɡɥɢɱɧɨɣ� ɷɥɟɤɬɪɢɱɟɫɤɨɣ� ɩɪɨɜɨɞɢɦɨɫɬɶɸ��
ɗɥɟɤɬɪɨɩɪɨɜɨɞɧɨɫɬɶ� ɱɚɫɬɢɰ� ɨɯɜɚɬɵɜɚɟɬ� ɨɛɴɟɦɧɭɸ� ɢ� ɩɨɜɟɪɯɧɨɫɬɧɭɸ� ɫɨɫɬɚɜɥɹɸɳɢɟ��
ɨɩɪɟɞɟɥɹɟɬɫɹ� ɧɚɥɢɱɢɟɦ� ɜɧɭɬɪɢɤɪɢɫɬɚɥɥɢɱɟɫɤɢɯ� ɩɪɢɦɟɫɟɣ� ɢ� ɜɤɥɸɱɟɧɢɣ� ɢ� ɫɨɫɬɨɹɧɢɟɦ� � ɢɯ�
ɩɨɜɟɪɯɧɨɫɬɟɣ�

Ʉɚɤ� ɢɡɜɟɫɬɧɨ�� ɮɢɡɢɤɨ�ɯɢɦɢɱɟɫɤɢɟ� ɫɜɨɣɫɬɜɚ� ɩɨɜɟɪɯɧɨɫɬɢ� ɢ� ɟɟ� ɚɤɬɢɜɧɨɫɬɶ� ɡɚɜɢɫɹɬ� ɨɬ�
ɧɚɥɢɱɢɹ�ɞɟɮɟɤɬɨɜ�ɩɨɜɟɪɯɧɨɫɬɢ��ɫɩɨɫɨɛɫɬɜɭɸɳɢɯ�ɨɛɪɚɡɨɜɚɧɢɸ�ɫɜɨɛɨɞɧɵɯ�ɜɚɥɟɧɬɧɵɯ�ɫɜɹɡɟɣ��
ɧɚ�ɤɨɬɨɪɵɟ��ɦɨɝɭɬ�ɫɨɪɛɢɪɨɜɚɬɶɫɹ�ɪɚɡɥɢɱɧɵɟ�ɝɪɭɩɩɵ��ɜ�ɬɨɦ�ɱɢɫɥɟ�ɝɢɞɪɨɤɫɢɥɶɧɵɟ��ɱɬɨ��ɜɥɢɹɟɬ�
ɧɚ�ɷɥɟɤɬɪɨɩɪɨɜɨɞɧɨɫɬɶ�ɱɚɫɬɢɰ�>��±��@�

ɉɪɢ�ɷɥɟɤɬɪɨɫɟɩɚɪɚɰɢɢ��ɤɨɝɞɚ�ɱɚɫɬɢɰɵ�ɚɥɦɚɡɚ�ɩɨɩɚɞɚɸɬ�ɜ�ɩɪɨɫɬɪɚɧɫɬɜɨ�ɦɟɠɞɭ�ɞɜɭɦɹ�
ɷɥɟɤɬɪɨɞɚɦɢ�ɷɥɟɤɬɪɢɱɟɫɤɨɟ�ɩɨɥɟ�ɫɢɥɶɧɟɟ�ɨɬɤɥɨɧɹɟɬ�ɛɨɥɟɟ�ɡɚɪɹɠɟɧɧɵɟ�ɱɚɫɬɢɰɵ��ɫ�ɛɨɥɶɲɢɦ�
ɡɧɚɱɟɧɢɟɦ� ɡɚɪɹɞɚ��� ȼ� ɩɪɨɰɟɫɫɟ� ɨɫɚɠɞɟɧɢɹ� ɱɚɫɬɢɰ� ɨɛɪɚɡɭɟɬɫɹ� ɜɟɟɪ� ɬɪɚɟɤɬɨɪɢɣ�� ɱɬɨ�
ɫɩɨɫɨɛɫɬɜɭɟɬ�ɨɛɪɚɡɨɜɚɧɢɸ ɮɪɚɤɰɢɣ�ɩɨɪɨɲɤɚ�ɫ�ɪɚɡɧɨɣ�ɷɥɟɤɬɪɨɩɪɨɜɨɞɧɨɫɬɶɸ�>�����@�

ȼɵɜɨɞɵ
Ɇɚɝɧɢɬɧɵɟ� ɯɚɪɚɤɬɟɪɢɫɬɢɤɢ� ɩɨɪɨɲɤɚ� ɚɥɦɚɡɚ�� ɩɨɥɭɱɟɧɧɨɝɨ� ɜ� ɪɨɫɬɨɜɨɣ� ɫɢɫɬɟɦɟ��

ɫɨɞɟɪɠɚɳɟɣ�)H ɢ�6L��ɨɩɪɟɞɟɥɹɸɬɫɹ�ɧɚɥɢɱɢɟɦ�ɨɛɴɟɦɧɵɯ��ɦɟɬɚɥɥɢɱɟɫɤɢɯ���ɦɚɝɧɢɬɧɵɯ��ɜɤɥɸɱɟɧɢɣ�
ɜ�ɤɪɢɫɬɚɥɥɚɯ�ɢ�ɩɪɟɞɨɩɪɟɞɟɥɹɸɬ�ɜɨɡɦɨɠɧɨɫɬɶ�ɫɨɪɬɢɪɨɜɤɢ�ɩɨɪɨɲɤɚ�ɜ�ɦɚɝɧɢɬɧɨɦ�ɩɨɥɟ��

Ɋɚɡɞɟɥɟɧɢɟ� ɩɨɪɨɲɤɚ� ɜ� ɦɚɝɧɢɬɧɨɦ� ɩɨɥɟ� ɩɪɢɜɨɞɢɬ� ɤ� ɫɨɪɬɢɪɨɜɤɟ� ɤɪɢɫɬɚɥɥɨɜ�
ɩɪɟɢɦɭɳɟɫɬɜɟɧɧɨ� ɩɨ� ɨɛɴɟɦɧɵɦ� ɞɟɮɟɤɬɚɦ�� ɚ� ɬɚɤɠɟ� ɞɟɮɟɤɬɚɦ� ɩɨɜɟɪɯɧɨɫɬɢ� ɢ� ɩɨɡɜɨɥɹɟɬ�
ɩɨɥɭɱɚɬɶ� ɩɨɪɨɲɤɢ�� ɫɭɳɟɫɬɜɟɧɧɨ� ɪɚɡɥɢɱɚɸɳɢɟɫɹ� ɫɨɞɟɪɠɚɧɢɟɦ� ɩɪɢɦɟɫɟɣ�� ɭɞɟɥɶɧɨɣ�
ɦɚɝɧɢɬɧɨɣ� ɜɨɫɩɪɢɢɦɱɢɜɨɫɬɶɸ�� ɩɪɨɱɧɨɫɬɶɸ� ɩɪɢ� ɫɬɚɬɢɱɟɫɤɨɦ� ɫɠɚɬɢɢ�� ɨɞɧɨɪɨɞɧɨɫɬɶɸ� ɩɨ�
ɩɪɨɱɧɨɫɬɢ�ɢ�ɥɢɧɟɣɧɵɦ�ɪɚɡɦɟɪɚɦ��ɤɨɷɮɮɢɰɢɟɧɬɨɦ�ɩɨɜɟɪɯɧɨɫɬɧɨɣ�ɚɤɬɢɜɧɨɫɬɢ�

ɗɥɟɤɬɪɨɩɪɨɜɨɞɧɵɟ� ɯɚɪɚɤɬɟɪɢɫɬɢɤɢ� ɩɨɪɨɲɤɚ� ɚɥɦɚɡɚ� ɨɩɪɟɞɟɥɹɸɬɫɹ� ɧɚɥɢɱɢɟɦ�
ɨɛɴɟɦɧɵɯ� �ɦɟɬɚɥɥɢɱɟɫɤɢɯ�� � ɦɚɝɧɢɬɧɵɯ�� ɜɤɥɸɱɟɧɢɣ� ɜ� ɤɪɢɫɬɚɥɥɚɯ� ɢ� ɞɟɮɟɤɬɨɜ� ɩɨɜɟɪɯɧɨɫɬɢ��
ɉɨɫɥɟɞɧɢɟ� ɢɦɟɸɬ� ɬɟɧɞɟɧɰɢɸ� ɫɨɪɛɢɪɨɜɚɬɶ� ɝɪɭɩɩɵ� 2+��� ɬɟɦ� ɫɚɦɵɦ� ɜɥɢɹɬɶ� ɧɚ�
ɷɥɟɤɬɪɨɩɪɨɜɨɞɧɨɫɬɶ�ɤɪɢɫɬɚɥɥɨɜ��ɗɬɨ�ɢ�ɩɪɟɞɨɩɪɟɞɟɥɹɟɬ�ɜɨɡɦɨɠɧɨɫɬɶ�ɫɨɪɬɢɪɨɜɤɢ�ɩɨɪɨɲɤɚ�ɜ�
ɷɥɟɤɬɪɢɱɟɫɤɨɦ�ɩɨɥɟ�

Ɋɚɡɞɟɥɟɧɢɟ� ɩɨɪɨɲɤɚ ɜ� ɷɥɟɤɬɪɢɱɟɫɤɨɦ� ɩɨɥɟ� ɩɪɢɜɨɞɢɬ� ɤ� ɫɨɪɬɢɪɨɜɤɟ� ɤɪɢɫɬɚɥɥɨɜ�
ɩɪɟɢɦɭɳɟɫɬɜɟɧɧɨ� ɩɨ� ɞɟɮɟɤɬɚɦ� ɩɨɜɟɪɯɧɨɫɬɢ� ɢ� ɩɨɡɜɨɥɹɟɬ� ɩɨɥɭɱɚɬɶ� ɩɨɪɨɲɤɢ�� ɫɭɳɟɫɬɜɟɧɧɨ�
ɪɚɡɥɢɱɚɸɳɢɟɫɹ� ɫɨɞɟɪɠɚɧɢɟɦ� ɩɪɢɦɟɫɟɣ�� ɭɞɟɥɶɧɵɦ� ɷɥɟɤɬɪɨɫɨɩɪɨɬɢɜɥɟɧɢɟɦ� ɢ�
ɤɨɷɮɮɢɰɢɟɧɬɨɦ�ɩɨɜɟɪɯɧɨɫɬɧɨɣ�ɚɤɬɢɜɧɨɫɬɢ�

ɇɚɜɟɞɟɧɨ� ɪɟɡɭɥɶɬɚɬɢ� ɞɨɫɥɿɞɠɟɧɧɹ� ɮɿɡɢɤɨ�ɦɟɯɚɧɿɱɧɢɯ� ɯɚɪɚɤɬɟɪɢɫɬɢɤ� ɲɥɿɮɩɨɪɨɲɤɭ� ɚɥɦɚɡɭ�
ɦɚɪɤɢ�Ⱥɋ����ɡɟɪɧɢɫɬɿɫɬɸ���������ɨɬɪɢɦɚɧɨɝɨ�ɜ�ɪɨɫɬɨɜɿɣ�ɫɢɫɬɟɦɿ�ɿɡ�ɜɦɿɫɬɨɦ�)H ɿ�6L�

ɉɨɤɚɡɚɧɨ��ɳɨ�ɩɪɢ�ɪɨɡɩɨɞɿɥɿ�ɩɨɪɨɲɤɭ�ɜ�ɦɚɝɧɿɬɧɨɦɭ�ɩɨɥɿ�ɤɪɢɫɬɚɥɢ�ɫɨɪɬɭɸɬɶɫɹ��ɩɟɪɟɜɚɠɧɨ��ɡɚ�
ɨɛ
ɽɦɧɢɦɢ� ɞɟɮɟɤɬɚɦɢ�� ɳɨ� ɜɩɥɢɜɚɽ� ɧɚ� ɮɿɡɢɤɨ�ɦɟɯɚɧɿɱɧɿ� ɯɚɪɚɤɬɟɪɢɫɬɢɤɢ� ɩɨɪɨɲɤɭ�� ɉɪɢ� ɪɨɡɩɨɞɿɥɿ�
ɩɨɪɨɲɤɭ�ɜ�ɟɥɟɤɬɪɢɱɧɨɦɭ�ɩɨɥɿ�ɤɪɢɫɬɚɥɢ�ɫɨɪɬɭɸɬɶɫɹ��ɩɟɪɟɜɚɠɧɨ�ɡɚ�ɞɟɮɟɤɬɚɦɢ�ɩɨɜɟɪɯɧɿ� ɳɨ ɜɩɥɢɜɚɽ�
ɧɚ�ɩɨɜɟɪɯɧɟɜɭ�ɚɤɬɢɜɧɿɫɬɶ�ɩɨɪɨɲɤɭ�



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

���

Ʉɥɸɱɨɜɿ�ɫɥɨɜɚ� ɩɨɪɨɲɤɢ�ɚɥɦɚɡɧɿ ɫɢɧɬɟɬɢɱɧɿ��ɫɨɪɬɭɜɚɧɧɹ� ɦɚɝɧɿɬɧɟ�ɩɨɥɟ��ɟɥɟɤɬɪɢɱɧɟ ɩɨɥɟ��
ɞɟɮɟɤɬɢ�ɤɪɢɫɬɚɥɿɜ�

())(&7�2)�92/80(�'()(&76�$1'�685)$&(�'()(&76�21�7+(�6(3$5$7,21�
2)�6<17+(7,&�',$021'6�,1�0$*1(7,&�$1'�(/(&75,&�),(/'6

5HVXOWV�RI� WKH�VWXG\�RI�SK\VLFDO�DQG�PHFKDQLFDO�SURSHUWLHV�RI�SRZGHU�GLDPRQG�EUDQG�$&����JUDLQ�
�������SURGXFHG�LQ�WKH�JURZWK�V\VWHP��FRQWDLQLQJ�)H�DQG�&X��DUH�SUHVHQWHG�

6RUWLQJ� FU\VWDOV�� PDLQO\� E\� YROXPHWULF� GHIHFWV�� LV� RFFXUUHG� LQ� WKH� VHSDUDWLRQ� RI� WKH� SRZGHU� LQ� D�
PDJQHWLF� ILHOG�� 7KLV� LV� UHIOHFWHG� LQ� WKH� SK\VLFDO� DQG� PHFKDQLFDO� FKDUDFWHULVWLFV� RI� WKH� SRZGHU�� 6RUWLQJ�
FU\VWDOV��SULPDULO\�E\�VXUIDFH�GHIHFWV��LV�RFFXUUHG�LQ�WKH�VHSDUDWLRQ�RI�WKH�SRZGHU�LQ�DQ�HOHFWULF�ILHOG��7KLV�LV�
UHIOHFWHG�LQ�WKH�YDOXH�RI�WKH�VXUIDFH�DFWLYLW\�RI�WKH�SRZGHU�

.H\ ZRUGV� V\QWKHWLF�GLDPRQG�SRZGHU��VRUWLQJ��PDJQHWLF�ILHOG��HOHFWULF�ILHOG��WKH�FU\VWDO�GHIHFWV�

Ʌɢɬɟɪɚɬɭɪɚ
�� ɂɥɶɧɢɰɤɚɹ� Ƚ� Ⱦ�� ȼɥɢɹɧɢɟ� ɫɬɪɭɤɬɭɪɵ� ɤɪɢɫɬɚɥɥɨɜ� ɚɥɦɚɡɚ� ɧɚ� ɮɢɡɢɤɨ�ɦɟɯɚɧɢɱɟɫɤɢɟ�

ɫɜɨɣɫɬɜɚ� ɚɥɦɚɡɧɵɯ� ɲɥɢɮɩɨɪɨɲɤɨɜ� ��� ɇɚɞɬɜɟɪɞɿ� ɦɚɬɟɪɿɚɥɢ�� ɫɬɜɨɪɟɧɧɹ� ɬɚ�
ɡɚɫɬɨɫɭɜɚɧɧɹ��ɋɟɪ��ÄɆɚɬɟɪɿɚɥɨɡɧɚɜɫɬɜɨ´�� � ɡɛ��ɧɚɭɤ��ɩɪ��± Ʉ����ȱɇɆ�ɿɦ��ȼ�Ɇ��Ȼɚɤɭɥɹ�
ɇȺɇ�ɍɤɪɚʀɧɢ��������± ����ɫ�

�� ɉɪɢɦɟɫɢ� ɢ� ɜɤɥɸɱɟɧɢɹ� ɜ� ɫɢɧɬɟɬɢɱɟɫɤɢɯ� ɚɥɦɚɡɚɯ� ɢ� ɢɯ� ɜɥɢɹɧɢɟ� ɧɚ� ɫɬɪɭɤɬɭɪɭ� ɢ�
ɫɜɨɣɫɬɜɚ� ɤɪɢɫɬɚɥɥɨɜ� Ⱥ�ɋ�� ȼɢɲɧɟɜɫɤɢɣ�� ɉ�Ⱥ�� ɒɭɥɶɦɚɧ�� Ƚ�Ⱥ�� ɉɨɞɡɹɪɟɣ�� Ⱥ�ȼ��
Ȼɟɥɹɧɤɢɧɚ����ɋɢɧɬɟɬɢɱɟɫɤɢɟ�ɚɥɦɚɡɵ�ɜ�ɩɪɨɦɵɲɥɟɧɧɨɫɬɢ��± Ʉ����ɇɚɭɤ��ɞɭɦɤɚ��������±
ɋ����±���

�� ɉɪɢɪɨɞɧɵɟ�ɢ�ɫɢɧɬɟɬɢɱɟɫɤɢɟ�ɚɥɦɚɡɵ���Ƚ� Ȼ��Ȼɨɤɢɣ��Ƚ� ɇ��Ȼɟɡɪɭɤɨɜ��ɘ� Ⱥ��Ʉɥɸɟɜ�ɢ�ɞɪ�
± Ɇ����ɇɚɭɤɚ��������± ����ɫ��

�� ɇɨɜɢɤɨɜ�+� %�� Ɋɚɡɜɢɬɢɟ� ɬɟɯɧɨɥɨɝɢɢ� ɫɢɧɬɟɡɚ� ɚɥɦɚɡɨɜ� ���ɋɭɱɚɫɧɟ�ɦɚɬɟɪɿɚɥɨɡɧɚɜɫɬɜɨ�
;;, FɬRSLɱɱɹ��± Ʉ���ɇɚɭɤ� ɞɭɦɤɚ��������± ɋ�����±����

�� ɑɟɩɭɪɨɜ� Ⱥ� ɂ��� ɉɚɥɶɹɧɨɜ�ɘ� ɇ�� ȼɥɢɹɧɢɟ� ɭɫɥɨɜɢɣ� ɨɛɪɚɡɨɜɚɧɢɹ� ɧɚ� ɦɨɪɮɨɥɨɝɢɸ� ɢ�
ɞɟɮɟɤɬɵ�ɤɪɢɫɬɚɥɥɨɜ�ɚɥɦɚɡɚ� ���ɗɤɫɩɟɪɢɦɟɧɬɚɥɶɧɚɹ�ɩɟɬɪɨɥɨɝɢɹ�ɜɵɫɨɤɢɯ�ɞɚɜɥɟɧɢɣ�� ±
ɇɨɜɨɫɢɛɢɪɫɤ��ɂȽ�ɢ�Ƚ�ɋɈ�Ⱥɇ�ɋɋɋɊ��������± ɋ����±���

�� ɇɢɤɢɬɢɧ�ɘ� ɂ��Ɍɟɯɧɨɥɨɝɢɹ�ɢɡɝɨɬɨɜɥɟɧɢɹ�ɢ�ɤɨɧɬɪɨɥɶ�ɤɚɱɟɫɬɜɚ�ɚɥɦɚɡɧɵɯ�ɩɨɪɨɲɤɨɜ��
± Ʉ���ɇɚɭɤ��ɞɭɦɤɚ��������± ����ɫ�

�� ɇɟɜɫɬɪɭɟɜ� Ƚ� Ɏ��� ɂɥɶɧɢɰɤɚɹ� Ƚ� Ⱦ�� ɋɜɨɣɫɬɜɚ� ɚɥɦɚɡɧɵɯ� ɩɨɪɨɲɤɨɜ�� ɩɨɥɭɱɟɧɧɵɯ�
ɦɚɝɧɢɬɧɨɣ� ɫɟɩɚɪɚɰɢɟɣ� ��� Ɏɢɡɢɤɚ� ɢ� ɬɟɯɧɢɤɚ� ɜɵɫɨɤɢɯ� ɞɚɜɥɟɧɢɣ�� ± ������ ± ʋ� ���� ±
ɋ� ��±���

�� Ɍɢɯɨɧɨɜ� Ɉ� ɇ�� Ɂɚɤɨɧɨɦɟɪɧɨɫɬɢ� ɷɮɮɟɤɬɢɜɧɨɝɨ� ɪɚɡɞɟɥɟɧɢɹ� ɦɢɧɟɪɚɥɨɜ� ɜ� ɩɪɨɰɟɫɫɟ�
ɨɛɨɝɚɳɟɧɢɹ�ɩɨɥɟɡɧɵɯ�ɢɫɤɨɩɚɟɦɵɯ��± Ɇ���ɇɟɞɪɚ��������± ����ɫ�

�� ȽɈɋɌ� ��������� ɉɨɪɨɲɤɢ� ɚɥɦɚɡɧɵɟ� ɫɢɧɬɟɬɢɱɟɫɤɢɟ�� Ɉɛɳɢɟ� ɬɟɯɧɢɱɟɫɤɢɟ� ɭɫɥɨɜɢɹ��
ȼɜɟɞ������������± Ʉ���Ƚɨɫɫɬɚɧɞɚɪɬ�ɍɤɪɚɢɧɵ��������± ���ɫ�

��� Ɇɟɬɨɞɢɤɚ� ɚɧɚɥɢɬɢɱɟɫɤɨɣ� ɨɰɟɧɤɢ� ɩɪɨɱɧɨɫɬɧɵɯ� ɯɚɪɚɤɬɟɪɢɫɬɢɤ� ɲɥɢɮɩɨɪɨɲɤɨɜ�
ɫɜɟɪɯɬɜɟɪɞɵɯ� ɦɚɬɟɪɢɚɥɨɜ� �ɋɌɆ��� Ɇ ��������������� ± Ʉ��� ɂɋɆ� ɢɦ�� ȼ� ɇ�� Ȼɚɤɭɥɹ�
ɇȺɇ�ɍɤɪɚɢɧɵ��������± ���ɫ�

��� Ɇɟɬɨɞɢɤɚ� ɨɩɪɟɞɟɥɟɧɢɹ� ɭɞɟɥɶɧɨɣ� ɦɚɝɧɢɬɧɨɣ� ɜɨɫɩɪɢɢɦɱɢɜɨɫɬɢ� ɩɨɪɨɲɤɨɜ�
ɫɜɟɪɯɬɜɟɪɞɵɯ�ɦɚɬɟɪɢɚɥɨɜ��ɋɌɆ���ɍ��������������± Ʉ���ɂɋɆ�ɢɦ��ȼ� ɇ��Ȼɚɤɭɥɹ�ɇȺɇ�
ɍɤɪɚɢɧɵ��������± ��ɫ�

��� ɉɚɬ�� ɧɚ� ɜɢɧɚɯɿɞ�ʋ� ������ ɍɤɪɚʀɧɚ�� ɆɄɂ�*��1������ ɋɩɨɫɿɛ� ɨɰɿɧɤɢ� ɞɟɮɟɤɬɧɨɫɬɿ�
ɡɟɪɟɧ� ɩɨɪɨɲɤɨɜɨɝɨ� ɦɚɬɟɪɿɚɥɭ� �� Ƚ� Ɏ�� ɇɟɜɫɬɪɭɽɜ�� Ƚ� Ⱦ�� ȱɥɶɧɢɰɶɤɚ�� ± Ɉɩɭɛɥ��
����������� Ȼɸɥ��ʋ����



ɊȺɁȾȿɅ����ɂɇɋɌɊɍɆȿɇɌȺɅɖɇɕȿ��ɄɈɇɋɌɊɍɄɐɂɈɇɇɕȿ�ɂ�ɎɍɇɄɐɂɈɇȺɅɖɇɕȿ�ɆȺɌȿɊɂȺɅɕ
ɇȺ�ɈɋɇɈȼȿ�ȺɅɆȺɁȺ�ɂ�ɄɍȻɂɑȿɋɄɈȽɈ�ɇɂɌɊɂȾȺ�ȻɈɊȺ

���

��� Ɇɟɬɨɞɢɤɚ� ɨɩɪɟɞɟɥɟɧɢɹ� ɭɞɟɥɶɧɨɝɨ� ɷɥɟɤɬɪɢɱɟɫɤɨɝɨ� ɫɨɩɪɨɬɢɜɥɟɧɢɹ� ɞɢɫɩɟɪɫɧɵɯ�
ɩɨɪɨɲɤɨɜ�ɫɜɟɪɯɬɜɟɪɞɵɯ�ɦɚɬɟɪɢɚɥɨɜ��Ɇ ���������������± Ʉ���ɂɋɆ�ɢɦ��ȼ� ɇ��Ȼɚɤɭɥɹ�
ɇȺɇ�ɍɤɪɚɢɧɵ��������± ��ɫ�

��� Ɇɟɬɨɞɢɤɚ�ɚɧɚɥɢɬɢɱɟɫɤɨɣ�ɨɰɟɧɤɢ�ɥɢɧɟɣɧɵɯ�ɪɚɡɦɟɪɨɜ�ɡɟɪɟɧ�ɩɨɪɨɲɤɨɜ�ɫɜɟɪɯɬɜɟɪɞɵɯ�
ɦɚɬɟɪɢɚɥɨɜ� �ɋɌɆ���Ɇ �������������� ± Ʉ��� ɂɋɆ� ɢɦ�� ȼ� ɇ�� Ȼɚɤɭɥɹ� ɇȺɇ�ɍɤɪɚɢɧɵ��
������± ���ɫ��

��� ɑɭɪɚɟɜ� ɇ� ȼ�� Ɋɚɡɜɢɬɢɟ� ɢɫɫɥɟɞɨɜɚɧɢɣ� ɩɨɜɟɪɯɧɨɫɬɧɵɯ� ɫɢɥ� ��� Ʉɨɥɥɨɢɞɧɵɣ� ɠɭɪɧ�� ±
������±����± ʋ����± ɋ�����±����

��� Ɂɢɦɨɧ�Ⱥ� Ⱦ��Ⱥɞɝɟɡɢɹ�ɩɵɥɢ�ɢ�ɩɨɪɨɲɤɨɜ� ± Ɇ���ɏɢɦɢɹ������� ± ��� ɫ�
��� ɍɪɶɟɜ� ɇ� Ȼ�� Ɏɢɡɢɤɨ�ɯɢɦɢɱɟɫɤɢɟ� ɨɫɧɨɜɵ� ɬɟɯɧɨɥɨɝɢɢ� ɞɢɫɩɟɪɫɧɵɯ� ɫɢɫɬɟɦ� ɢ�

ɦɚɬɟɪɢɚɥɨɜ� ± Ɇ���ɏɢɦɢɹ�������± ����ɫ�
��� Ɋɚɡɪɚɛɨɬɤɚ� ɧɚɭɱɧɵɯ� ɨɫɧɨɜ� ɷɥɟɤɬɪɢɱɟɫɤɨɣ ɫɟɩɚɪɚɰɢɢ� ɩɨ� ɩɪɨɜɨɞɢɦɨɫɬɢ� ��

ɋ� Ⱥ� Ʉɪɢɜɨɜ ɞɢɫɫ�� ɞ�ɪɚ� ɬɟɯɧ�� ɧɚɭɤ� ± Ɇ�� � ������ ± ���� ɫ�� ± Ɋɟɠɢɦ� ɞɨɫɬɭɩɚ��
KWWS���ZZZ�GLVVHUFDW�FRP�FRQWHQW�UD]UDERWND�QDXFKQ\NK�RVQRY�HOHNWULFKHVNRL�VHSDUDWVLL�
SR�SURYRGLPRVWL�

ɉɨɫɬɭɩɢɥɚ���������

ɍȾɄ�������

Ⱥ� Ɏ��Ʌɢɫɨɜɫɤɢɣ��ɇ� Ⱥ��Ȼɨɧɞɚɪɟɧɤɨ� ɞɨɤɬɨɪɚ�ɬɟɯɧɢɱɟɫɤɢɯ�ɧɚɭɤ�

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

Ɉ�ɆȿɏȺɇɂɁɆȿ�ɎɈɊɆɂɊɈȼȺɇɂə�ɋɌɊɍɄɌɍɊɕ�ɆȿɀɎȺɁɇɈɃ�ɉɈȼȿɊɏɇɈɋɌɂ�
ɄɈɆɉɈɁɂɐɂɂ�ȺɅɆȺɁ±:&±&R

Ɋɚɫɫɦɨɬɪɟɧɵ� ɨɫɨɛɟɧɧɨɫɬɢ� ɮɨɪɦɢɪɨɜɚɧɢɹ� ɫɬɪɭɤɬɭɪɵ ɦɟɠɮɚɡɧɨɣ� ɩɨɜɟɪɯɧɨɫɬɢ� ɚɥɦɚɡ�:&±
&R� ɦɚɬɪɢɰɚ�� ɉɪɟɞɥɨɠɟɧ� ɦɟɯɚɧɢɡɦ� ɦɚɫɫɨɩɟɪɟɧɨɫɚ� ɚɬɨɦɨɜ� ɭɝɥɟɪɨɞɚ� ɜ� ɤɨɦɩɨɡɢɰɢɢ� ɚɥɦɚɡ�:&±&R� ɜ��
ɩɟɪɢɨɞ� ɟɟ� ɫɩɟɤɚɧɢɹ�� Ɉɩɪɟɞɟɥɟɧɵ� ɩɟɪɫɩɟɤɬɢɜɧɵɟ� ɧɚɩɪɚɜɥɟɧɢɹ� ɮɨɪɦɢɪɨɜɚɧɢɹ� ɧɟɩɨɫɪɟɞɫɬɜɟɧɧɨɝɨ�
ɤɨɧɬɚɤɬɚ�ɱɚɫɬɢɰ�ɚɥɦɚɡɚ�ɢ�:&±&R�ɦɚɬɪɢɰɵ�ɛɟɡ�ɨɛɪɚɡɨɜɚɧɢɹ�ɜɤɥɸɱɟɧɢɣ�ɝɪɚɮɢɬɚ�

Ʉɥɸɱɟɜɵɟ�ɫɥɨɜɚ��ɤɨɦɩɨɡɢɰɢɹ�ɚɥɦɚɡ�:&±&R��ɦɚɫɫɨɩɟɪɟɧɨɫ�ɭɝɥɟɪɨɞɚ�

ȼɜɟɞɟɧɢɟ
Ʉɨɦɩɨɡɢɰɢɹ� ɚɥɦɚɡ�:&±&R ɫɨɫɬɨɢɬ� ɢɡ� ɱɚɫɬɢɰ� ɚɥɦɚɡɚ� ɪɚɡɦɟɪɨɦ� ���±����ɦɤɦ�ɢ�:&±&R

ɦɚɬɪɢɰɵ�� ȼ� ɦɚɬɪɢɰɟ� ɫɨɞɟɪɠɚɬɫɹ� ��±��� ɨɛ��� ɱɚɫɬɢɰ� ɤɚɪɛɢɞɚ� :& ɪɚɡɦɟɪɨɦ� ���±�� ɦɤɦ��
ɫɰɟɦɟɧɬɢɪɨɜɚɧɧɵɯ�ɤɨɛɚɥɶɬɨɦ��ɢ�����± ���ɨɛ���ɤɨɛɚɥɶɬɚ��Ʉɨɦɩɨɡɢɰɢɸ�ɚɥɦɚɡ�:&±&R ɩɪɢɦɟɧɹɸɬ�
ɜ� ɩɨɪɨɞɨɪɚɡɪɭɲɚɸɳɢɯ� ɷɥɟɦɟɧɬɚɯ� ɝɨɪɧɨɝɨ� ɢɧɫɬɪɭɦɟɧɬɚ�� ɇɟɩɨɫɪɟɞɫɬɜɟɧɧɨ� ɫ� ɩɨɪɨɞɨɣ�
ɜɡɚɢɦɨɞɟɣɫɬɜɭɸɬ�ɱɚɫɬɢɰɵ�ɚɥɦɚɡɚ��ȼ�ɷɬɨɣ�ɫɜɹɡɢ�ɪɚɛɨɬɨɫɩɨɫɨɛɧɨɫɬɶ�ɝɨɪɧɨɝɨ�ɢɧɫɬɪɭɦɟɧɬɚ�ɡɚɜɢɫɢɬ�
ɨɬ� ɭɞɟɪɠɚɧɢɹ� ɱɚɫɬɢɰ� ɚɥɦɚɡɚ�:&±&R ɦɚɬɪɢɰɟɣ� >�@�� ɱɬɨ� ɨɩɪɟɞɟɥɹɟɬɫɹ� ɫɬɪɭɤɬɭɪɨɣ� ɦɟɠɮɚɡɧɨɣ�
ɝɪɚɧɢɰɵ� ɚɥɦɚɡ�ɦɚɬɪɢɰɚ�� Ɍɚɤɢɦ� ɨɛɪɚɡɨɦ�� ɩɪɢ� ɫɨɡɞɚɧɢɢ� ɝɨɪɧɨɝɨ� ɢɧɫɬɪɭɦɟɧɬɚ� ɧɚ� ɨɫɧɨɜɟ�
ɤɨɦɩɨɡɢɰɢɨɧɧɵɯ� ɚɥɦɚɡɨɫɨɞɟɪɠɚɳɢɯ� ɦɚɬɟɪɢɚɥɨɜ� ɰɟɧɬɪɚɥɶɧɨɣ� ɩɪɨɛɥɟɦɨɣ� ɹɜɥɹɟɬɫɹ�
ɮɨɪɦɢɪɨɜɚɧɢɟ�ɬɪɟɛɭɟɦɨɣ�ɫɬɪɭɤɬɭɪɵ�ɧɚ�ɦɟɠɮɚɡɧɨɣ�ɩɨɜɟɪɯɧɨɫɬɢ�ɚɥɦɚɡ�ɦɚɬɪɢɰɚ�

Ⱦɥɹ�ɢɫɫɥɟɞɨɜɚɧɢɹ�ɫɬɪɭɤɬɭɪɵ�ɦɟɠɮɚɡɧɨɣ�ɩɨɜɟɪɯɧɨɫɬɢ�ɚɥɦɚɡ�ɦɚɬɪɢɰɚ�>�@�ɢɫɩɨɥɶɡɨɜɚɥɢ�
ɬɪɚɧɫɦɢɫɫɢɨɧɧɭɸ� ɷɥɟɤɬɪɨɧɧɭɸ� ɦɢɤɪɨɫɤɨɩɢɸ� ɫ� ɪɚɡɪɟɲɚɸɳɟɣ� ɫɩɨɫɨɛɧɨɫɬɶɸ� �� ɧɦ�� ȼ�
ɪɟɡɭɥɶɬɚɬɟ� ɧɚ� ɦɟɠɮɚɡɧɨɣ� ɩɨɜɟɪɯɧɨɫɬɢ� ɚɥɦɚɡ�ɦɚɬɪɢɰɚ� ɨɛɧɚɪɭɠɢɥɢ� ɜɤɥɸɱɟɧɢɹ� ɝɪɚɮɢɬɚ�


