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

���

ɬɜɟɪɞɨɫɩɥɚɜɧɨɝɨ� ɿ� ɚɥɦɚɡɧɨɝɨ� ɛɭɪɨɜɨɝɨ� ɿɧɫɬɪɭɦɟɧɬɭ� ɿ� ɪɚɫɲɿɪɟɧɿɹɟ� ɨɛɥɚɫɬɟɣ� ɣɨɝɨ�
ɡɚɫɬɨɫɭɜɚɧɧɹª� ɋɚɦɚɪɤɚɧɞ� ± &�����±����

�� əɤɭɧɿɧ� Ɇ�Ʉ�� Ɋɨɡɪɨɛɤɚ� ɬɟɨɪɿʀ� ɿ� ɫɩɨɫɨɛɭ� ɛɭɪɿɧɧɹ� ɩɨɪɿɞ� ɡ� ɩɭɥɶɫɭɸɳɟɣ� ɩɨɞɚɱɟɸ�
ɿɧɫɬɪɭɦɟɧɬɭ� Ⱥɜɬɨɪɟɮ� ɞɿɫɫ� ɧɚ�ɡɞɨɛɭɬɬɹ�ɭɱ�ɫɬ� ɞ��ɬ��ɧ� Ʉɭɡɛɚɫɶɤɿɣ�ɩɨɥɿɬɟɯɧɿɱɧɢɣ�ɿɧɫɬɢɬɭɬ��
ɞɪɭɤɚɪɧɹ�Ʉɭɡɉȱ��������

�� ɉɚɬɟɧɬ�ɍɤɪɚɿɧɢ�ʋ��������Ȼɸɥ� ʋ�������������� �ɉ�ȱ� ɋɜɿɬɚɥɤɚ� ɋɩɨɫɨɛ�ɛɭɪɿɧɧɹ�ɫɜɟɪɞɥɨɜɢɧ�
ɬɚ�ɉɪɢɫɬɪɿɣ�ɞɥɹ�ɟɝɨ�Ɂɞɿɣɫɧɟɧɧɹ�

�� ȼɨɣɬɨɜɢɱ�Ⱥ�Ɏ�� ɋɜɿɬɚɥɤɚ�ɉ�ȱ���ȼɢɧɨɝɪɚɞɨɜ�Ƚ�ȼ� ɉɪɨ�ɦɨɠɥɢɜɨɫɬɿ�ɩɿɞɜɢɳɟɧɧɹ�ɟɮɟɤɬɢɜɧɨɫɬɿ�
ɜɿɞɩɪɚɰɸɜɚɧɧɹ� ɚɥɦɚɡɧɢɯ� ɞɨɥɿɬ� ɜ� ɩɪɨɰɟɫɿ� ɛɭɪɿɧɧɹ� ɫɜɟɪɞɥɨɜɢɧ� ɧɚ� ɧɚɮɬɭ� ɿ� ɝɚɡ� ���
Ɍɟɡ� ɞɨɤɥ�9 ɦɟɠɞɭɧɚɪ� ɤɨɧɮ� ©ɉɨɪɨɞɨɪɚɡɪɭɲɚɸɳɢɣ� ɿ� ɦɟɬɚɥɨɨɛɪɨɛɧɢɣ� ɿɧɫɬɪɭɦɟɧɬ� ±
ɬɟɯɧɿɤɚ ɿ�ɬɟɯɧɨɥɨɝɿʀ�ɣɨɝɨ�ɜɢɝɨɬɨɜɥɟɧɧɹ�ɿ ɡɚɫɬɨɫɭɜɚɧɧɹª��Ʉɢʀɜ��������± &����±���

�� ȼɩɥɢɜ�ɡɚɫɬɨɫɭɜɚɧɧɹ�ɧɚɞɞɨɥɨɬɧɿɤɚ ɧɚ�ɬɟɯɧɿɤɨ�ɟɤɨɧɨɦɿɱɧɿ�ɩɨɤɚɡɚɬɟɥɿ�ɛɭɪɿɧɧɹ�ɫɜɟɪɞɥɨɜɢɧ �
ɉ�ȱ� ɋɜɿɬɚɥɤɚ��Ɂ�Ɇ� Ⱦɭɞɚ��ȼ�ȼ� ɇɟɜɟɠɿɧ� ȼ�ȼ� ɋɨɥɨɜɣɨɜ��± ɇɚɭɤ��ɬɟɯɧ� ɚɛ� ȱɎɌɍɉȽ� ȱɜɚɧɨ�
Ɏɪɚɧɤɿɜɫɶɤ� ± ������± ȼɢɩ� ����ɬɨɦ��� ± &����±���

���� ȼɿɛɪɚɰɿɣɧɟ�ɿ�ɭɞɚɪɧɨ�ɨɛɟɪɬɚɥɶɧɢɣ ɛɭɪɿɧɧɹ���Ɏ�Ɏ��ȼɨɫɤɪɟɫɟɧɫɶɤɢɣ��Ⱥ�ȼ��Ʉɢɱɢɝɢɧ�ɬɚ� ɿɧ��±
Ɇ���Ƚɨɫɬɨɩɬɟɯɿɡɞɚɬ��������± ����ɫ�

ɇɚɞɿɣɲɥɚ���������

ɍȾɄ�����������

Ⱥ� Ⱥ� Ʉɚɪɚɤɨɡɨɜ��ɤɚɧɞ� ɬɟɯɧ� ɧɚɭɤ��ɋ� ɇ� ɉɚɪɮɟɧɸɤ

Ⱦɨɧɟɰɤɢɣ�ɧɚɰɢɨɧɚɥɶɧɵɣ�ɬɟɯɧɢɱɟɫɤɢɣ�ɭɧɢɜɟɪɫɢɬɟɬ��ɍɤɪɚɢɧɚ

ɊȺɋɑȬɌɇɕȿ�ɆɈȾȿɅɂ ȽɂȾɊɈɍȾȺɊɇɂɄɈȼ�ȾɅə�ȻɍɊȿɇɂə�
ȽȿɈɅɈȽɈɊȺɁȼȿȾɈɑɇɕɏ�ɋɄȼȺɀɂɇ�ɇȺ�ɒȿɅɖɎȿ

ȼ�ɫɬɚɬɶɟ�ɪɚɫɫɦɨɬɪɟɧɵ� ɜɨɩɪɨɫɵ� ɫɨɡɞɚɧɢɹ� ɪɚɫɱɺɬɧɨɣ�ɦɨɞɟɥɢ� ɝɢɞɪɨɭɞɚɪɧɢɤɨɜ�ɞɜɨɣɧɨɝɨ�
ɞɟɣɫɬɜɢɹ� ɫ� ɞɢɮɮɟɪɟɧɰɢɚɥɶɧɵɦ� ɩɨɪɲɧɟɦ�� ɩɪɢɜɟɞɟɧɵ� ɪɟɡɭɥɶɬɚɬɵ� ɱɢɫɥɟɧɧɨɝɨ� ɦɨɞɟɥɢɪɨɜɚɧɢɹ�
ɪɚɛɨɱɟɝɨ�ɰɢɤɥɚ�ɝɢɞɪɨɭɞɚɪɧɢɤɚ�ɢ�ɢɯ�ɫɪɚɜɧɟɧɢɟ�ɫ�ɷɤɫɩɟɪɢɦɟɧɬɚɥɶɧɵɦɢ�ɞɚɧɧɵɦɢ�

Ʉɥɸɱɟɜɵɟ� ɫɥɨɜɚ�� ɛɭɪɟɧɢɟ� ɝɟɨɥɨɝɨɪɚɡɜɟɞɨɱɧɵɯ� ɫɤɜɚɠɢɧ� ɧɚ� ɲɟɥɶɮɟ�� ɝɢɞɪɨɭɞɚɪɧɵɟ�
ɛɭɪɨɜɵɟ�ɫɧɚɪɹɞɵ��ɝɢɞɪɨɭɞɚɪɧɢɤ�

Ƚɢɞɪɨɭɞɚɪɧɢɤɢ�ɞɜɨɣɧɨɝɨ�ɞɟɣɫɬɜɢɹ�ɫ�ɞɢɮɮɟɪɟɧɰɢɚɥɶɧɵɦ�ɩɨɪɲɧɟɦ�ɢɦɟɸɬ�ɞɨɫɬɚɬɨɱɧɨ�
ɩɪɨɞɨɥɠɢɬɟɥɶɧɭɸ� ɢɫɬɨɪɢɸ� ɷɤɫɩɥɭɚɬɚɰɢɢ� ɜ� ɩɪɚɤɬɢɤɟ� ɝɟɨɥɨɝɨɪɚɡɜɟɞɨɱɧɨɝɨ� ɛɭɪɟɧɢɹ�� ɩɪɢ�
ɥɢɤɜɢɞɚɰɢɢ� ɩɪɢɯɜɚɬɨɜ� ɛɭɪɨɜɨɝɨ� ɫɧɚɪɹɞɚ�� ɩɪɢ� ɭɞɚɪɧɨ�ɜɪɚɳɚɬɟɥɶɧɨɦ� ɛɭɪɟɧɢɢ� ɫɤɜɚɠɢɧ� ɫ�
ɨɬɛɨɪɨɦ�ɤɟɪɧɚ��ɜ�ɝɢɞɪɨɭɞɚɪɧɵɯ�ɫɧɚɪɹɞɚɯ�ɞɥɹ�ɛɭɪɟɧɢɹ�ɜ�ɧɟɫɤɚɥɶɧɵɯ�ɩɨɪɨɞɚɯ�ɧɚ�ɲɟɥɶɮɟ�

ȼ� ɧɚɫɬɨɹɳɟɟ� ɜɪɟɦɹ� ɩɪɢ� ɪɚɫɱɺɬɟ� ɪɚɛɨɱɢɯ� ɩɚɪɚɦɟɬɪɨɜ� ɢ� ɩɪɨɟɤɬɢɪɨɜɚɧɢɢ� ɷɬɢɯ�
ɝɢɞɪɨɭɞɚɪɧɢɤɨɜ� ɢɫɩɨɥɶɡɭɟɬɫɹ� ɦɟɬɨɞ�� ɪɚɡɪɚɛɨɬɚɧɧɵɣ� Ɉ� ɂ� Ʉɚɥɢɧɢɱɟɧɤɨ� >�@� ɧɚ� ɨɫɧɨɜɟ�
ɢɫɫɥɟɞɨɜɚɧɢɣ�ȿ� Ɏ� ɗɩɲɬɟɣɧɚ��Ƚ� ɂ� ɇɟɭɞɚɱɢɧɚ��ȼ� Ƚ� əɫɨɜɚ��Ⱥ� Ⱥ� Ʉɨɠɟɜɧɢɤɨɜɚ�ɢ�ɞɪ� >�±�@��
ɗɬɨɬ� ɦɟɬɨɞ� ɩɪɢ� ɨɩɪɟɞɟɥɺɧɧɵɯ� ɭɫɥɨɜɢɹɯ� ɫ� ɞɨɫɬɚɬɨɱɧɨɣ� ɬɨɱɧɨɫɬɶɸ� ɞɚɺɬ� ɜɨɡɦɨɠɧɨɫɬɶ�
ɨɩɪɟɞɟɥɢɬɶ� ɩɚɪɚɦɟɬɪɵ� ɝɢɞɪɨɭɞɚɪɧɢɤɚ� ɢ� ɭɫɩɟɲɧɨ� ɢɫɩɨɥɶɡɨɜɚɥɫɹ� ɩɪɢ� ɩɪɨɟɤɬɢɪɨɜɚɧɢɢ� ɪɹɞɚ�
ɤɨɧɫɬɪɭɤɰɢɣ�� ɢɫɩɨɥɶɡɭɟɦɵɯ� ɜ� ɩɪɚɤɬɢɤɟ� ɛɭɪɨɜɵɯ� ɪɚɛɨɬ�� Ⱦɟɬɚɥɶɧɵɣ� ɚɧɚɥɢɡ� ɷɬɨɝɨ� ɦɟɬɨɞɚ�
ɩɨɤɚɡɵɜɚɟɬ�� ɱɬɨ� ɢ� ɨɧ� ɬɪɟɛɭɟɬ� ɧɟɤɨɬɨɪɨɝɨ� ɭɬɨɱɧɟɧɢɹ�� Ⱦɥɹ� ɷɬɨɝɨ� ɪɚɫɫɦɨɬɪɢɦ� ɫɯɟɦɭ� ɪɚɛɨɬɵ�
ɝɢɞɪɨɭɞɚɪɧɢɤɚ��ɪɢɫ� ���

Ȼɭɪɨɜɨɣ�ɧɚɫɨɫ� ɫ� ɤɨɦɩɟɧɫɚɬɨɪɨɦ� �ɪɢɫ�� � ɚ��� ɫɨɟɞɢɧɹɟɬɫɹ�ɩɨɞɜɨɞɹɳɢɦ�ɬɪɭɛɨɩɪɨɜɨɞɨɦ�
ɩɥɨɳɚɞɶɸ�I7 ɫ�ɝɢɞɪɨɭɞɚɪɧɢɤɨɦ��ɜ�ɫɨɫɬɚɜ�ɤɨɬɨɪɨɝɨ�ɜɯɨɞɹɬ��ɜɩɭɫɤɧɨɣ���ɢ�ɜɵɩɭɫɤɧɨɣ���ɤɥɚɩɚɧɚ�
ɫ�ɨɝɪɚɧɢɱɢɬɟɥɟɦ���ɢ�ɩɪɭɠɢɧɨɣ��� ɰɢɥɢɧɞɪ����ɞɢɮɮɟɪɟɧɰɢɚɥɶɧɵɣ�ɩɨɪɲɟɧɶ���ɫɨ�ɲɬɨɤɨɦ����ɛɨɺɤ�
���ɜɟɪɯɧɹɹ���ɢ�ɧɢɠɧɹɹ����ɧɚɤɨɜɚɥɶɧɢ�



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

���

Ɋɢɫ�����ɋɯɟɦɚ�ɪɚɛɨɬɵ�ɝɢɞɪɨɭɞɚɪɧɢɤɚ

ɇɚɫɨɫ� ɩɨɞɚɺɬ� ɠɢɞɤɨɫɬɶ� ɫ� ɩɨɫɬɨɹɧɧɵɦ� ɪɚɫɯɨɞɨɦ� 4�� ɋɤɨɪɨɫɬɶ� ɬɟɱɟɧɢɹ� ɠɢɞɤɨɫɬɢ� ɜ�
ɬɪɭɛɨɩɪɨɜɨɞɟ� ɪɚɜɧɚ� 97�� ɂɫɯɨɞɧɨɟ� ɩɨɥɨɠɟɧɢɟ� ɛɨɣɤɚ� � ± ɧɚ� ɧɢɠɧɟɣ� ɧɚɤɨɜɚɥɶɧɟ� ���� ɱɬɨ�
ɫɨɨɬɜɟɬɫɬɜɭɟɬ�ɤɨɨɪɞɢɧɚɬɟ�ɩɟɪɟɦɟɳɟɧɢɹ�ɯ� ����ȼɟɥɢɱɢɧɚ�ɩɨɥɧɨɝɨ�ɯɨɞɚ�ɛɨɣɤɚ�± 6ɛ��ɪɚɛɨɱɟɝɨ�
ɯɨɞɚ� ɛɨɣɤɚ� ± 6�� ɯɨɞɚ� ɤɥɚɩɚɧɨɜ� ± 6N�� ɂɡ� ɝɢɞɪɨɭɞɚɪɧɢɤɚ� ɠɢɞɤɨɫɬɶ� ɜɵɯɨɞɢɬ� ɜ� ɫɤɜɚɠɢɧɭ��
ɜɵɩɨɥɧɹɸɳɭɸ� ɪɨɥɶ� ɨɬɜɨɞɹɳɟɝɨ� �ɫɥɢɜɧɨɝɨ�� ɬɪɭɛɨɩɪɨɜɨɞɚ�� ɢɥɢ� ɜ� ɬɨɥɳɭ� ɜɨɞɵ� ± ɩɪɢ�
ɨɞɧɨɪɟɣɫɨɜɨɦ�ɛɭɪɟɧɢɢ��ȼ�ɨɛɳɟɦ�ɫɥɭɱɚɟ�ɪɚɛɨɱɢɣ�ɰɢɤɥ�ɝɢɞɪɨɭɞɚɪɧɢɤɚ�ɞɟɥɢɬɫɹ�ɧɚ�ɱɟɬɵɪɟ�ɮɚɡɵ��
ɨɬɥɢɱɚɸɳɢɟɫɹ�ɯɚɪɚɤɬɟɪɨɦ�ɞɜɢɠɟɧɢɹ�ɢ�ɜɟɥɢɱɢɧɨɣ�ɜɨɡɦɨɠɧɨɝɨ�ɩɟɪɟɦɟɳɟɧɢɹ�ɛɨɣɤɚ��ɪɢɫ����ɛ�ɞ��

Ɏɚɡɚ�� ± ɞɜɢɠɟɧɢɟ�ɛɨɣɤɚ�ɜɜɟɪɯ�ɧɚ�ɪɚɛɨɱɟɦ�ɯɨɞɟ�6��Ɉɫɭɳɟɫɬɜɥɹɟɬɫɹ�ɡɚ�ɫɱɺɬ�ɞɚɜɥɟɧɢɹ�
ɠɢɞɤɨɫɬɢ�ɜ�ɩɨɥɨɫɬɢ�ɰɢɥɢɧɞɪɚ�ɩɨɞ�ɩɨɪɲɧɟɦ��ɪɢɫ��� ɛ���Ɏɚɡɚ�ɡɚɤɚɧɱɢɜɚɟɬɫɹ�ɜ�ɦɨɦɟɧɬ�ɜɫɬɪɟɱɢ�
ɩɨɪɲɧɹ�ɫ�ɜɵɩɭɫɤɧɵɦ�ɤɥɚɩɚɧɨɦ��ɪɢɫ��� ɜ���Ⱦɥɢɬɟɥɶɧɨɫɬɶ�ɮɚɡɵ�± W��

Ɏɚɡɚ�� ± ɞɜɢɠɟɧɢɟ�ɛɨɣɤɚ�ɜɜɟɪɯ�ɧɚ�ɫɜɨɛɨɞɧɨɦ�ɯɨɞɟ�6���ɪɚɜɧɨɦ�ɪɚɡɧɨɫɬɢ�ɦɟɠɞɭ�ɩɨɥɧɵɦ��6ɛ��
ɢ�ɪɚɛɨɱɢɦ��6��ɯɨɞɨɦ�ɛɨɣɤɚ��ɉɪɢ�ɷɬɨɦ�ɜɩɭɫɤɧɨɣ�ɢ�ɜɵɩɭɫɤɧɨɣ�ɤɥɚɩɚɧɵ�ɩɟɪɟɦɟɳɚɸɬɫɹ�ɢɡ�ɢɫɯɨɞɧɨɝɨ�
�ɧɢɠɧɟɝɨ��ɩɨɥɨɠɟɧɢɹ�ɜ�ɜɟɪɯɧɟɟ�ɩɨɥɨɠɟɧɢɟ�ɧɚ�ɜɟɥɢɱɢɧɭ�ɯɨɞɚ�ɤɥɚɩɚɧɨɜ�6N��Ɏɚɡɚ�ɡɚɤɚɧɱɢɜɚɟɬɫɹ�ɩɪɢ�
ɫɨɭɞɚɪɟɧɢɢ�ɛɨɣɤɚ�ɫ�ɜɟɪɯɧɟɣ�ɧɚɤɨɜɚɥɶɧɟɣ��ɪɢɫ��� ɝ���Ⱦɥɢɬɟɥɶɧɨɫɬɶ�ɮɚɡɵ ± W��

Ɏɚɡɚ�� ± ɞɜɢɠɟɧɢɟ�ɛɨɣɤɚ�ɜɧɢɡ�ɧɚ�ɪɚɛɨɱɟɦ�ɯɨɞɟ�6c��Ɉɫɭɳɟɫɬɜɥɹɟɬɫɹ�ɡɚ�ɫɱɺɬ�ɞɚɜɥɟɧɢɹ�
ɠɢɞɤɨɫɬɢ� ɜ� ɨɛɟɢɯ� ɩɨɥɨɫɬɹɯ� ɰɢɥɢɧɞɪɚ�� Ɏɚɡɚ� ɡɚɤɚɧɱɢɜɚɟɬɫɹ� ɜ� ɦɨɦɟɧɬ� ɜɫɬɪɟɱɢ� ɩɨɪɲɧɹ� ɫ�
ɨɝɪɚɧɢɱɢɬɟɥɟɦ�ɜɵɩɭɫɤɧɨɝɨ�ɤɥɚɩɚɧɚ��ɪɢɫ��� ɞ���Ⱦɥɢɬɟɥɶɧɨɫɬɶ�ɮɚɡɵ�± W��



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

���

Ɏɚɡɚ� � ± ɞɜɢɠɟɧɢɟ� ɛɨɣɤɚ� ɜɧɢɡ� ɧɚ� ɫɜɨɛɨɞɧɨɦ� ɯɨɞɟ� 6�c�� ɉɪɢ� ɷɬɨɦ� ɩɪɨɢɫɯɨɞɢɬ�
ɩɟɪɟɫɬɚɧɨɜɤɚ� ɜɩɭɫɤɧɨɝɨ� ɢ� ɜɵɩɭɫɤɧɨɝɨ� ɤɥɚɩɚɧɨɜ� ɜ� ɢɫɯɨɞɧɨɟ� ɧɢɠɧɟɟ� ɩɨɥɨɠɟɧɢɟ�� Ɏɚɡɚ�
ɡɚɤɚɧɱɢɜɚɟɬɫɹ�ɩɪɢ�ɫɨɭɞɚɪɟɧɢɢ�ɛɨɣɤɚ�ɫ�ɧɢɠɧɟɣ�ɧɚɤɨɜɚɥɶɧɟɣ��Ⱦɥɢɬɟɥɶɧɨɫɬɶ�ɮɚɡɵ�± W���ȼ�ɤɨɧɰɟ�
ɮɚɡɵ�ɝɢɞɪɨɭɞɚɪɧɢɤ�ɜɨɡɜɪɚɳɚɟɬɫɹ�ɜ�ɢɫɯɨɞɧɨɟ�ɩɨɥɨɠɟɧɢɟ��ɪɢɫ��� ɛ��

ɂɡ� ɨɩɢɫɚɧɢɹ� ɪɚɛɨɱɟɝɨ� ɰɢɤɥɚ� ɫɥɟɞɭɟɬ�� ɱɬɨ�� ɜ� ɨɛɳɟɦ� ɫɥɭɱɚɟ�� ɦɚɬɟɦɚɬɢɱɟɫɤɚɹ� ɦɨɞɟɥɶ�
ɞɨɥɠɧɚ� ɫɨɫɬɚɜɥɹɬɶɫɹ� ɞɥɹ� ɧɟɫɢɦɦɟɬɪɢɱɧɨɝɨ� ɰɢɤɥɚ�� ɬ�ɟ�� ɭɱɢɬɵɜɚɬɶ� ɪɚɡɧɵɟ� ɜɟɥɢɱɢɧɵ�� ɤɚɤ�
ɪɚɛɨɱɢɯ��ɬɚɤ�ɢ�ɫɜɨɛɨɞɧɵɯ�ɯɨɞɨɜ�ɛɨɣɤɚ�ɞɥɹ�ɤɚɠɞɨɝɨ�ɩɨɥɭɰɢɤɥɚ��ɯɨɞ�ɜɜɟɪɯ�ɢ�ɜɧɢɡ���ȼ�ɨɛɳɟɦ�
ɫɥɭɱɚɟ�ɬɚɤɠɟ�ɛɭɞɭɬ�ɪɚɡɥɢɱɚɬɶɫɹ�ɩɥɨɳɚɞɢ�ɩɨɪɲɧɹ�ɩɪɢ�ɯɨɞɟ�ɜɜɟɪɯ�ɢ�ɜɧɢɡ�

ɉɨɫɤɨɥɶɤɭ�ɜ�ɢɫɫɥɟɞɭɟɦɵɯ�ɤɨɧɫɬɪɭɤɰɢɹɯ�ɢɫɩɨɥɶɡɭɸɬɫɹ�ɩɪɭɠɢɧɵ�ɫ�ɠɺɫɬɤɨɫɬɶɸ�ɞɨ����±
��� ɤɇ�ɦ�� ɧɚɥɢɱɢɟɦ� ɤɨɬɨɪɵɯ� ɭɠɟ� ɧɟɥɶɡɹ� ɩɪɟɧɟɛɪɟɝɚɬɶ�� ɬɨ� ɜ� ɦɨɞɟɥɢ� ɨɛɹɡɚɬɟɥɶɧɨ� ɞɨɥɠɧɨ�
ɭɱɢɬɵɜɚɬɶɫɹ�ɜɥɢɹɧɢɟ�ɤɥɚɩɚɧɧɨɣ�ɩɪɭɠɢɧɵ�ɧɚ�ɩɪɨɬɟɤɚɧɢɟ�ɪɚɛɨɱɟɝɨ�ɰɢɤɥɚ�

Ʉɪɨɦɟ� ɬɨɝɨ�� ɜ� ɝɢɞɪɚɜɥɢɱɟɫɤɨɣ� ɫɢɫɬɟɦɟ� ©ɧɚɫɨɫ� ± ɩɨɞɜɨɞɹɳɢɣ� ɬɪɭɛɨɩɪɨɜɨɞ� ±
ɝɢɞɪɨɭɞɚɪɧɢɤ�± ɨɬɜɨɞɹɳɢɣ�ɬɪɭɛɨɩɪɨɜɨɞª�ɠɢɞɤɨɫɬɶ�ɩɟɪɟɬɟɤɚɟɬ�ɜ�ɨɬɜɨɞɹɳɢɣ�ɬɪɭɛɨɩɪɨɜɨɞ�
ɬɨɥɶɤɨ� ɧɚ� ɨɞɧɨɦ� ɩɨɥɭɰɢɤɥɟ� �ɪɢɫ�� ���� ɱɬɨ� ɬɚɤɠɟ� ɞɨɥɠɧɨ� ɛɵɬɶ� ɭɱɬɟɧɨ� ɜ� ɦɚɬɟɦɚɬɢɱɟɫɤɨɣ�
ɦɨɞɟɥɢ� ɡɚ� ɫɱɺɬ� ɢɫɩɨɥɶɡɨɜɚɧɢɹ� ɤɨɷɮɮɢɰɢɟɧɬɚ� ɪɚɡɪɹɠɟɧɢɹ� ɡɚ� ɩɨɪɲɧɟɦ� ɩɪɢ� ɝɢɞɪɨɭɞɚɪɟ�
ɬɨɥɶɤɨ�ɩɪɢ�ɯɨɞɟ�ɛɨɣɤɚ�ɜɜɟɪɯ�

ȼ� ɦɟɬɨɞɟ� ɪɚɫɱɺɬɚ� ɝɢɞɪɨɭɞɚɪɧɢɤɚ� >�@� ɢɦɟɟɬɫɹ� ɬɚɤɠɟ� ɫɥɟɞɭɸɳɟɟ� ɩɪɨɬɢɜɨɪɟɱɢɟ�� ɉɪɢ�
ɨɩɪɟɞɟɥɟɧɢɢ�ɫɤɨɪɨɫɬɢ�ɫɨɭɞɚɪɟɧɢɹ�ɛɨɣɤɚ�ɫ�ɧɚɤɨɜɚɥɶɧɟɣ�ɫ�ɭɱɺɬɨɦ�ɝɢɞɪɚɜɥɢɱɟɫɤɨɝɨ�ɬɨɪɦɨɠɟɧɢɹ�
ɩɪɢɧɹɬɨ�ɞɨɩɭɳɟɧɢɟ�ɨ�ɦɝɧɨɜɟɧɧɨɣ�ɩɟɪɟɫɬɚɧɨɜɤɟ�ɤɥɚɩɚɧɨɜ��ɇɨ�ɨɞɧɨɜɪɟɦɟɧɧɨ�ɜ�ɦɚɬɟɦɚɬɢɱɟɫɤɨɣ�
ɦɨɞɟɥɢ�ɭɱɢɬɵɜɚɟɬɫɹ�ɧɟ�ɪɚɜɧɨɟ�ɧɭɥɸ�ɜɪɟɦɹ�ɩɟɪɟɫɬɚɧɨɜɤɢ�ɤɥɚɩɚɧɨɜ��ɫɨɨɬɜɟɬɫɬɜɭɸɳɟɟ�ɜɪɟɦɟɧɢ�
ɞɜɢɠɟɧɢɹ�ɛɨɣɤɚ�ɧɚ� ɪɚɛɨɱɟɦ�ɯɨɞɟ��ɗɬɢ�ɩɨɥɨɠɟɧɢɹ�ɩɪɨɬɢɜɨɪɟɱɚɬ� ɞɪɭɝ� ɞɪɭɝɭ��Ɍɚɤɢɦ�ɨɛɪɚɡɨɦ��
ɬɨɪɦɨɠɟɧɢɟ� ɛɨɣɤɚ� ɧɚ� ɫɜɨɛɨɞɧɨɦ� ɯɨɞɟ� ɨɩɪɟɞɟɥɹɟɬɫɹ� ɩɪɢɛɥɢɠɺɧɧɨ�� ɱɬɨ� ɬɪɟɛɭɟɬ� ɭɬɨɱɧɟɧɢɹ�
ɫɭɳɟɫɬɜɭɸɳɟɝɨ�ɦɟɬɨɞɚ�ɢ�ɫ�ɷɬɨɣ�ɩɨɡɢɰɢɢ�

Ɋɢɫ�����Ƚɢɞɪɚɜɥɢɱɟɫɤɚɹ�ɫɯɟɦɚ�ɪɚɛɨɬɵ�ɝɢɞɪɨɭɞɚɪɧɢɤɚ�ɩɪɢ�ɯɨɞɟ�ɛɨɣɤɚ��ɚ�± ɜɜɟɪɯ��ɛ�± ɜɧɢɡ

ȼ�ɨɛɳɟɦ�ɫɥɭɱɚɟ��ɜ�ɦɨɞɟɥɢ�ɜɨɨɛɳɟ�ɧɟɥɶɡɹ�ɨɬɨɠɞɟɫɬɜɥɹɬɶ�ɜɪɟɦɹ�ɩɟɪɟɫɬɚɧɨɜɤɢ�ɤɥɚɩɚɧɨɜ�
ɢ� ɩɪɨɞɨɥɠɢɬɟɥɶɧɨɫɬɶ� ɞɜɢɠɟɧɢɹ� ɛɨɣɤɚ� ɧɚ� ɫɜɨɛɨɞɧɨɦ� ɯɨɞɟ�� ɉɪɢ� ɷɬɨɦ� ɞɢɧɚɦɢɤɚ� ɤɥɚɩɚɧɧɨɣ�
ɝɪɭɩɩɵ�ɮɚɤɬɢɱɟɫɤɢ�ɨɩɪɟɞɟɥɹɟɬ� ɯɚɪɚɤɬɟɪ�ɢ� ɨɫɨɛɟɧɧɨɫɬɢ�ɩɪɨɬɟɤɚɧɢɹ���ɣ�ɢ� ��ɣ ɮɚɡ� ɪɚɛɨɱɟɝɨ�
ɰɢɤɥɚ�

� ɟɫɥɢ� ɜɪɟɦɹ� ɩɟɪɟɫɬɚɧɨɜɤɢ� ɤɥɚɩɚɧɨɜ� ɦɟɧɶɲɟ� ɩɪɨɞɨɥɠɢɬɟɥɶɧɨɫɬɢ� ɮɚɡɵ�� ɬɨ� ɮɚɡɚ�



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

���

ɮɚɤɬɢɱɟɫɤɢ� ɛɭɞɟɬ� ɫɨɫɬɨɹɬɶ� ɢɡ� ɞɜɭɯ� ɷɬɚɩɨɜ�� ɧɚ� ɩɟɪɜɨɦ� ɛɨɺɤ� ɛɭɞɟɬ� ɬɨɪɦɨɡɢɬɶɫɹ� ɫɢɥɨɣ��
ɨɛɭɫɥɨɜɥɟɧɧɨɣ�ɝɢɞɪɚɜɥɢɱɟɫɤɢɦɢ�ɫɨɩɪɨɬɢɜɥɟɧɢɹɦɢ�ɩɪɢ�ɩɟɪɟɬɟɤɚɧɢɢ�ɠɢɞɤɨɫɬɢ�ɜ�ɨɬɜɨɞɹɳɢɣ�
ɬɪɭɛɨɩɪɨɜɨɞ��ɚ�ɧɚ�ɜɬɨɪɨɦ�± ɫɢɥɨɣ��ɨɛɭɫɥɨɜɥɟɧɧɨɣ�ɪɚɛɨɱɢɦ�ɞɚɜɥɟɧɢɟɦ�

� ɟɫɥɢ�ɜɪɟɦɹ�ɩɟɪɟɫɬɚɧɨɜɤɢ�ɤɥɚɩɚɧɨɜ�ɩɪɟɜɵɲɚɟɬ�ɩɪɨɞɨɥɠɢɬɟɥɶɧɨɫɬɶ�ɮɚɡɵ��ɬɨ�ɜ�ɧɚɥɢɱɢɢ�
ɛɭɞɟɬ� ɬɨɥɶɤɨ� ɩɟɪɜɵɣ� ɷɬɚɩ�� ɬ�ɟ�� ɩɟɪɟɞ� ɫɨɭɞɚɪɟɧɢɟɦ� ɫ� ɧɚɤɨɜɚɥɶɧɟɣ� ɬɨɪɦɨɡɹɳɚɹ� ɫɢɥɚ��
ɨɛɭɫɥɨɜɥɟɧɧɚɹ�ɪɚɛɨɱɢɦ�ɞɚɜɥɟɧɢɟɦ��ɜɨɨɛɳɟ�ɛɭɞɟɬ�ɨɬɫɭɬɫɬɜɨɜɚɬɶ�

Ɍɚɤɠɟ�ɛɭɞɭɬ�ɪɚɡɥɢɱɧɵɦɢ�ɢ�ɝɢɞɪɚɜɥɢɱɟɫɤɢɟ�ɫɨɩɪɨɬɢɜɥɟɧɢɹ�ɩɪɢ�ɞɜɢɠɟɧɢɢ�ɛɨɣɤɚ�ɜɜɟɪɯ�ɢ�
ɜɧɢɡ��ɨɩɪɟɞɟɥɹɸɳɢɟɫɹ�ɤɨɧɫɬɪɭɤɰɢɟɣ�ɤɥɚɩɚɧɧɨɣ�ɝɪɭɩɩɵ��ɨɞɧɚɤɨ�ɫɟɣɱɚɫ�ɩɪɢ�ɪɚɫɱɟɬɚɯ�ɨɩɟɪɢɪɭɸɬ�
ɫɪɟɞɧɢɦɢ�ɩɨɬɟɪɹɦɢ�ɞɚɜɥɟɧɢɹ�ɜ�ɝɢɞɪɨɭɞɚɪɧɢɤɟ�

ɇɚɩɪɢɦɟɪ��ɩɨɬɟɪɢ�ɞɚɜɥɟɧɢɹ�ɧɚ�ɜɩɭɫɤɧɨɦ�ɤɥɚɩɚɧɟ�ɜɥɢɹɸɬ�ɬɨɥɶɤɨ�ɧɚ�ɩɪɨɬɟɤɚɧɢɟ�ɩɨɥɭɰɢɤɥɚ�
ɩɪɢ�ɯɨɞɟ�ɛɨɣɤɚ�ɜɧɢɡ��ɉɨ�ɨɫɰɢɥɥɨɝɪɚɦɦɚɦ��ɩɪɢɜɟɞɟɧɧɵɦ�ɧɚ�ɪɢɫ�����ɜɢɞɧɨ��ɱɬɨ�ɞɥɹ�ɨɞɧɨɣ�ɢ�ɬɨɣ�ɠɟ�
ɤɨɧɫɬɪɭɤɰɢɢ� ɝɢɞɪɨɭɞɚɪɧɢɤɚ� ɬɨɥɶɤɨ� ɭɦɟɧɶɲɟɧɢɟ� ɝɢɞɪɚɜɥɢɱɟɫɤɢɯ� ɫɨɩɪɨɬɢɜɥɟɧɢɣ� ɧɚ� ɜɩɭɫɤɧɨɦ�
ɤɥɚɩɚɧɟ�ɩɨɡɜɨɥɢɥɨ� ɭɜɟɥɢɱɢɬɶ�ɦɚɤɫɢɦɚɥɶɧɭɸ�ɫɤɨɪɨɫɬɶ�ɛɨɣɤɚ�ɧɚ�ɯɨɞɟ� ɜɧɢɡ�ɜ������ɪɚɡɚ� �����ɦ�ɫ�
ɩɪɨɬɢɜ� ���� ɦ�ɫ��� ɉɪɢ� ɷɬɨɦ� ɩɪɨɞɨɥɠɢɬɟɥɶɧɨɫɬɶ� ɰɢɤɥɚ� ɭɦɟɧɶɲɢɥɚɫɶ� ɫ� ����� ɦɫ� ɞɨ� ���� ɦɫ�� ɱɬɨ�
ɩɪɢɜɟɥɨ�ɤ�ɭɜɟɥɢɱɟɧɢɸ�ɱɚɫɬɨɬɵ�ɭɞɚɪɨɜ�ɫ������ɞɨ������Ƚɰ��ɜ������ɪɚɡɚ��

ɂɡ� ɩɪɢɜɟɞɟɧɧɨɝɨ� ɩɪɢɦɟɪɚ� ɜɢɞɧɨ�� ɱɬɨ� ɫɧɢɠɟɧɢɟ� ɝɢɞɪɚɜɥɢɱɟɫɤɢɯ� ɫɨɩɪɨɬɢɜɥɟɧɢɣ� ɧɚ�
ɜɩɭɫɤɧɨɦ� ɤɥɚɩɚɧɟ� ɩɨɡɜɨɥɹɟɬ� ɡɧɚɱɢɬɟɥɶɧɨ� ɭɥɭɱɲɢɬɶ� ɷɧɟɪɝɟɬɢɱɟɫɤɢɟ� ɩɨɤɚɡɚɬɟɥɢ�
ɝɢɞɪɨɭɞɚɪɧɢɤɚ�� ɋɥɟɞɨɜɚɬɟɥɶɧɨ�� ɪɚɡɥɢɱɢɟ� ɜ� ɝɢɞɪɚɜɥɢɱɟɫɤɢɯ� ɫɨɩɪɨɬɢɜɥɟɧɢɹɯ� ɬɚɤɠɟ�ɧɚ� ɪɚɡɧɵɯ�
ɩɨɥɭɰɢɤɥɚɯ�ɬɚɤɠɟ�ɞɨɥɠɧɨ�ɛɵɬɶ�ɭɱɬɟɧɨ�ɜ�ɪɚɫɱɺɬɧɨɣ�ɦɨɞɟɥɢ�

Ɋɢɫ�����ɋɪɚɜɧɟɧɢɟ�ɨɫɰɢɥɥɨɝɪɚɦɦ�ɪɚɛɨɱɢɯ�ɰɢɤɥɨɜ�ɝɢɞɪɨɭɞɚɪɧɢɤɨɜ� ��± ɩɨɫɥɟ�ɭɜɟɥɢɱɟɧɢɹ�
ɫɟɱɟɧɢɹ�ɩɨɬɨɤɚ�ɜ�ɤɥɚɩɚɧɧɨɣ�ɤɨɪɨɛɤɟ����± ɞɥɹ�ɢɫɯɨɞɧɨɣ�ɤɨɧɫɬɪɭɤɰɢɢ

Ɍɚɤɢɦ�ɨɛɪɚɡɨɦ�� ɫɭɳɟɫɬɜɭɸɳɢɣ�ɦɟɬɨɞ�ɪɚɫɱɺɬɚ� ɪɚɛɨɱɢɯ�ɩɚɪɚɦɟɬɪɨɜ� ɝɢɞɪɨɭɞɚɪɧɢɤɚ ɢ�
ɦɚɬɟɦɚɬɢɱɟɫɤɚɹ ɦɨɞɟɥɶ�ɟɝɨ�ɪɚɛɨɬɵ�ɬɪɟɛɭɸɬ�ɭɬɨɱɧɟɧɢɹ�

Ɇɚɬɟɦɚɬɢɱɟɫɤɚɹ�ɦɨɞɟɥɶ�ɞɥɹ�ɢɧɠɟɧɟɪɧɨɝɨ�ɪɚɫɱɺɬɚ�ɪɚɛɨɱɟɝɨ�ɰɢɤɥɚ�ɝɢɞɪɨɭɞɚɪɧɢɤɚ��ɬɚɤɠɟ�
ɤɚɤ�ɢ�ɟɺ�ɩɪɨɬɨɬɢɩ�>�@��ɩɨɫɬɪɨɟɧɚ�ɞɥɹ�ɭɫɬɚɧɨɜɢɜɲɟɝɨɫɹ�ɪɟɠɢɦɚ�ɟɝɨ�ɪɚɛɨɬɵ�ɜ�ɫɤɜɚɠɢɧɟ�ɫ�ɭɱɺɬɨɦ�
ɨɛɳɟɩɪɢɡɧɚɧɧɵɯ� ɞɨɩɭɳɟɧɢɣ� >�±�@�� ��� ɉɟɪɟɯɨɞ� ɷɧɟɪɝɢɢ� ɩɨɬɨɤɚ� ɠɢɞɤɨɫɬɢ� ɢɡ� ɨɞɧɨɣ� ɮɨɪɦɵ� ɜ�
ɞɪɭɝɭɸ�ɨɫɭɳɟɫɬɜɥɹɟɬɫɹ�ɩɨ�ɡɚɤɨɧɭ�ɝɢɞɪɚɜɥɢɱɟɫɤɨɝɨ�ɭɞɚɪɚ��ȼɪɟɦɟɧɟɦ�ɩɪɨɛɟɝɚ�ɭɩɪɭɝɨɣ�ɜɨɥɧɵ�ɩɨ�
ɰɢɥɢɧɞɪɭ�ɩɪɟɧɟɛɪɟɝɚɟɦ�����ɀɢɞɤɨɫɬɶ�ɜ�ɰɢɥɢɧɞɪɟ�ɝɢɞɪɨɭɞɚɪɧɢɤɚ�ɛɟɡɵɧɟɪɰɢɨɧɧɚɹ�ɢ�ɧɟɫɠɢɦɚɟɦɚɹ��
ɚ�ɩɥɨɬɧɨɫɬɶ�ɪɚɛɨɱɟɣ�ɠɢɞɤɨɫɬɢ�ɩɨɫɬɨɹɧɧɚɹ�����Ƚɢɞɪɚɜɥɢɱɟɫɤɢɟ�ɫɨɩɪɨɬɢɜɥɟɧɢɹ�ɜ�ɝɢɞɪɨɭɞɚɪɧɢɤɟ�
ɩɨɫɬɨɹɧɧɵ�� ���ɍɞɚɪ� ɛɨɣɤɚ� ɩɨ� ɧɚɤɨɜɚɥɶɧɟ� ɧɟ� ɜɩɨɥɧɟ� ɭɩɪɭɝɢɣ�� ɚ� ɨɬɫɤɨɤ� ɛɨɣɤɚ� ɯɚɪɚɤɬɟɪɢɡɭɟɬɫɹ�
ɤɨɷɮɮɢɰɢɟɧɬɨɦ�ɜɨɫɫɬɚɧɨɜɥɟɧɢɹ�ɫɤɨɪɨɫɬɢ�M�����Ʉɨɪɩɭɫ�ɦɟɯɚɧɢɡɦɚ�ɧɟɩɨɞɜɢɠɟɧ�

ɉɪɢ�ɫɨɫɬɚɜɥɟɧɢɢ ɦɨɞɟɥɢ�ɪɚɛɨɬɵ�ɝɢɞɪɨɭɞɚɪɧɢɤɚ�ɭɱɬɟɧɚ�ɜɡɚɢɦɨɫɜɹɡɶ�ɢ�ɜɡɚɢɦɨɜɥɢɹɧɢɟ�
ɞɢɧɚɦɢɤɢ�ɛɨɣɤɚ�ɢ�ɤɥɚɩɚɧɧɨɣ�ɝɪɭɩɩɵ��ɇɨ�ɩɨɫɤɨɥɶɤɭ�ɞɢɧɚɦɢɤɚ�ɤɥɚɩɚɧɧɨɣ�ɝɪɭɩɩɵ�ɡɚɜɢɫɢɬ�ɨɬ�
ɢɡɧɚɱɚɥɶɧɨ�ɧɟɢɡɜɟɫɬɧɨɣ�ɫɤɨɪɨɫɬɢ�ɛɨɣɤɚ�ɜ�ɤɨɧɰɟ�ɪɚɛɨɱɟɝɨ�ɯɨɞɚ��ɬɨ�ɫɪɚɡɭ�ɭɱɟɫɬɶ�ɟɺ�ɜɥɢɹɧɢɟ�ɧɚ�
ɩɪɨɬɟɤɚɧɢɟ�ɪɚɛɨɱɟɝɨ�ɰɢɤɥɚ�ɧɟ�ɩɪɟɞɫɬɚɜɥɹɟɬɫɹ�ɜɨɡɦɨɠɧɵɦ�

ɉɨɷɬɨɦɭ� ɩɪɟɞɥɚɝɚɟɬɫɹ� ɫɥɟɞɭɸɳɚɹ� ɩɨɫɥɟɞɨɜɚɬɟɥɶɧɨɫɬɶ� ɨɩɪɟɞɟɥɟɧɢɹ� ɩɚɪɚɦɟɬɪɨɜ�
ɪɚɛɨɱɟɝɨ� ɰɢɤɥɚ� ɝɢɞɪɨɭɞɚɪɧɢɤɚ�� ɉɪɟɞɜɚɪɢɬɟɥɶɧɨ� ɨɩɪɟɞɟɥɹɸɬɫɹ� ɟɝɨ� ɩɚɪɚɦɟɬɪɵ� ɫ� ɭɱɺɬɨɦ�
ɩɪɢɛɥɢɠɺɧɧɨɝɨ� ɜɪɟɦɟɧɢ� ɩɟɪɟɫɬɚɧɨɜɤɢ� ɤɥɚɩɚɧɨɜ�� ɫɨɨɬɜɟɬɫɬɜɭɸɳɟɝɨ� ɩɪɨɞɨɥɠɢɬɟɥɶɧɨɫɬɢ�
ɞɜɢɠɟɧɢɹ� ɛɨɣɤɚ� ɧɚ� ɫɜɨɛɨɞɧɨɦ� ɯɨɞɟ�� Ɂɚɬɟɦ ɩɨ� ɪɚɫɫɱɢɬɚɧɧɵɦ� ɩɚɪɚɦɟɬɪɚɦ� ɝɢɞɪɨɭɞɚɪɧɢɤɚ� ɜ�
ɤɨɧɰɟ� ɪɚɛɨɱɟɝɨ� ɯɨɞɚ� ɨɩɪɟɞɟɥɹɟɬɫɹ� ɜɪɟɦɹ� ɩɟɪɟɫɬɚɧɨɜɤɢ� ɤɥɚɩɚɧɨɜ� ɫ� ɭɱɺɬɨɦ� ɞɢɧɚɦɢɤɢ�
ɤɥɚɩɚɧɧɨɣ� ɝɪɭɩɩɵ� ɢ� ɯɚɪɚɤɬɟɪ� ɞɜɢɠɟɧɢɹ� ɛɨɣɤɚ� ɧɚ� ɫɜɨɛɨɞɧɨɦ� ɯɨɞɟ�� ɩɨɫɥɟ� ɱɟɝɨ� ɩɪɨɜɨɞɢɬɫɹ�
ɩɟɪɟɪɚɫɱɺɬ� ɩɚɪɚɦɟɬɪɨɜ� ɝɢɞɪɨɭɞɚɪɧɢɤɚ�� ɇɚ� ɢɯ� ɨɫɧɨɜɟ� ɨɩɹɬɶ� ɪɚɫɫɱɢɬɵɜɚɟɬɫɹ� ɜɪɟɦɹ�



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

���

ɩɟɪɟɫɬɚɧɨɜɤɢ�ɤɥɚɩɚɧɨɜ��ȿɫɥɢ�ɨɧɨ�ɧɟɡɧɚɱɢɬɟɥɶɧɨ�ɨɬɥɢɱɚɟɬɫɹ�ɨɬ�ɪɚɧɟɟ�ɨɩɪɟɞɟɥɺɧɧɨɣ�ɜɟɥɢɱɢɧɵ��
ɬɨ�ɪɚɫɱɺɬ�ɩɪɟɤɪɚɳɚɸɬ��ȼ�ɩɪɨɬɢɜɧɨɦ�ɫɥɭɱɚɟ�ɦɨɠɟɬ�ɛɵɬɶ�ɩɪɨɜɟɞɟɧɨ�ɧɟɫɤɨɥɶɤɨ�ɰɢɤɥɨɜ�ɪɚɫɱɺɬɚ�
ɩɨ� ɩɨɫɥɟɞɨɜɚɬɟɥɶɧɨɦɭ� ɭɬɨɱɧɟɧɢɸ� ɩɚɪɚɦɟɬɪɨɜ� ɝɢɞɪɨɭɞɚɪɧɢɤɚ� ɞɨ� ɬɟɯ� ɩɨɪ�� ɩɨɤɚ� ɪɚɫɱɺɬɧɵɟ�
ɡɧɚɱɟɧɢɹ� ɜɪɟɦɟɧɢ� ɩɟɪɟɫɬɚɧɨɜɤɢ� ɤɥɚɩɚɧɨɜ� ɞɥɹ� ɞɜɭɯ� ɫɦɟɠɧɵɯ� ɪɚɫɱɺɬɨɜ� ɛɭɞɭɬ� ɨɬɥɢɱɚɬɶɫɹ�
ɧɟɡɧɚɱɢɬɟɥɶɧɨ�

ɉɪɢ�ɷɬɨɦ�ɨɩɪɟɞɟɥɟɧɢɟ�ɜɪɟɦɟɧɢ�ɩɟɪɟɫɬɚɧɨɜɤɢ�ɤɥɚɩɚɧɨɜ�ɫ�ɭɱɺɬɨɦ�ɞɢɧɚɦɢɤɢ�ɤɥɚɩɚɧɧɨɣ
ɝɪɭɩɩɵ� ɢ� ɯɚɪɚɤɬɟɪɚ� ɞɜɢɠɟɧɢɹ� ɛɨɣɤɚ� ɧɚ� ɫɜɨɛɨɞɧɨɦ� ɯɨɞɟ� ɨɫɭɳɟɫɬɜɥɹɟɬɫɹ� ɧɚ� ɨɫɧɨɜɚɧɢɢ�
ɨɬɞɟɥɶɧɨɣ� ɦɚɬɟɦɚɬɢɱɟɫɤɨɣ� ɦɨɞɟɥɢ�� ɫɨɫɬɚɜɥɹɟɦɨɣ� ɞɥɹ� ɤɨɧɤɪɟɬɧɨɣ� ɤɨɧɫɬɪɭɤɬɢɜɧɨɣ� ɫɯɟɦɵ�
ɤɥɚɩɚɧɧɨɣ�ɝɪɭɩɩɵ�

ɉɨɫɤɨɥɶɤɭ�ɜ�ɦɨɞɟɥɢ�ɪɚɫɫɦɚɬɪɢɜɚɟɬɫɹ�ɧɟɫɢɦɦɟɬɪɢɱɧɵɣ�ɪɚɛɨɱɢɣ�ɰɢɤɥ� ɝɢɞɪɨɭɞɚɪɧɢɤɚ��
ɬɨ ɟɝɨ�ɩɨɥɭɰɢɤɥɵ�ɨɩɢɫɵɜɚɸɬɫɹ�ɨɬɞɟɥɶɧɨ�

ɏɨɞ�ɛɨɣɤɚ�ɜɜɟɪɯ
Ⱦɢɮɮɟɪɟɧɰɢɚɥɶɧɨɟ�ɭɪɚɜɧɟɧɢɟ�ɞɜɢɠɟɧɢɹ�ɛɨɣɤɚ�ɢɦɟɟɬ�ɜɢɞ�

5PJI3[6]3I[P NN ��c��c� ����� �� ���

ɝɞɟ�P ± ɦɚɫɫɚ�ɛɨɣɤɚ��[ ± ɯɨɞ�ɛɨɣɤɚ��3 ± ɞɚɜɥɟɧɢɟ�ɜ�ɰɢɥɢɧɞɪɟ�ɦɟɯɚɧɢɡɦɚ�ɩɨɞ�ɩɨɪɲɧɟɦ�� I ±
ɩɥɨɳɚɞɶ�ɩɨɪɲɧɹ�ɫɧɢɡɭ��I¶ ± ɩɥɨɳɚɞɶ�ɩɨɪɲɧɹ�ɫɜɟɪɯɭ��]N ± ɠɺɫɬɤɨɫɬɶ�ɤɥɚɩɚɧɧɨɣ�ɩɪɭɠɢɧɵ��6N¶�±
ɩɪɟɞɜɚɪɢɬɟɥɶɧɨɟ� ɩɨɞɠɚɬɢɟ� ɤɥɚɩɚɧɧɨɣ� ɩɪɭɠɢɧɵ�� 3� ± ɞɚɜɥɟɧɢɟ� ɧɚ� ɩɪɟɨɞɨɥɟɧɢɟ�
ɝɢɞɪɚɜɥɢɱɟɫɤɢɯ�ɫɨɩɪɨɬɢɜɥɟɧɢɣ�ɩɪɢ�ɯɨɞɟ�ɜɜɟɪɯ��J ± ɭɫɤɨɪɟɧɢɟ�ɫɜɨɛɨɞɧɨɝɨ�ɩɚɞɟɧɢɹ��5 ± ɫɢɥɚ�
ɦɟɯɚɧɢɱɟɫɤɢɯ�ɫɨɩɪɨɬɢɜɥɟɧɢɣ�

Ⱦɚɜɥɟɧɢɟ�ɠɢɞɤɨɫɬɢ�ɜ�ɰɢɥɢɧɞɪɟ�ɝɢɞɪɨɭɞɚɪɧɢɤɚ

�� ��� 3I[9FIN3 7 �� �PU �

ɝɞɟ� N ± ɤɨɷɮɮɢɰɢɟɧɬ� ɪɚɡɪɹɠɟɧɢɹ� ɡɚ� ɛɨɣɤɨɦ�ɩɪɢ� ɝɢɞɪɨɭɞɚɪɟ�� P ± ɤɨɷɮɮɢɰɢɟɧɬ� ɭɬɟɱɟɤ��U ±
ɩɥɨɬɧɨɫɬɶ� ɠɢɞɤɨɫɬɢ�� ɫ ± ɫɤɨɪɨɫɬɶ� ɪɚɫɩɪɨɫɬɪɚɧɟɧɢɹ� ɝɢɞɪɨɭɞɚɪɧɨɣ� ɜɨɥɧɵ�� 9� ± ɫɤɨɪɨɫɬɶ�
ɠɢɞɤɨɫɬɢ�ɜ�ɰɢɥɢɧɞɪɟ��9� 4�I��3� ± ɩɨɫɬɨɹɧɧɚɹ�ɫɨɫɬɚɜɥɹɸɳɚɹ�ɞɚɜɥɟɧɢɹ�ɠɢɞɤɨɫɬɢ�

Ɍɨɝɞɚ�ɢɡ�ɭɪɚɜɧɟɧɢɹ�����ɩɨɥɭɱɢɦ
5PJ[6]I3I3I[9FIN[P NN7 ���c�c��� ����� ���

� ��� PU ���

ɉɨɫɥɟ�ɩɪɟɨɛɪɚɡɨɜɚɧɢɣ�ɭɪɚɜɧɟɧɢɟ�����ɩɪɢɜɨɞɢɬɫɹ�ɤ�ɜɢɞɭ�
� ��� &%[[$[ ��� � ���

ɝɞɟ� ����
7PIFIN$ PU �� P]% N � �

PPJ6]I3I9FINI3ɋ NN7 ���� ��
�

� �c�c�� PU �

ȼɢɞ�ɪɟɲɟɧɢɹ�ɞɢɮɮɟɪɟɧɰɢɚɥɶɧɨɝɨ�ɭɪɚɜɧɟɧɢɹ�����ɨɩɪɟɞɟɥɹɟɬɫɹ�ɫɨɨɬɧɨɲɟɧɢɟɦ�ɜɟɥɢɱɢɧ�$
ɢ�%��Ɂɞɟɫɶ�ɦɵ�ɪɚɫɫɦɨɬɪɢɦ�ɬɨɥɶɤɨ�ɜɚɪɢɚɧɬ��$���� � %��ɢɦɟɸɳɢɣ�ɦɟɫɬɨ�ɩɪɢ�ɚɧɚɥɢɡɟ�ɤɨɧɫɬɪɭɤɰɢɣ�ɫ�
ɠɺɫɬɤɢɦɢ� ɤɥɚɩɚɧɧɵɦɢ� ɩɪɭɠɢɧɚɦɢ� ɢ� ɫɨɨɬɜɟɬɫɬɜɭɸɳɢɣ� ɤɨɦɩɥɟɤɫɧɵɦ� ɤɨɪɧɹɦ�
ɯɚɪɚɤɬɟɪɢɫɬɢɱɟɫɤɨɝɨ�ɭɪɚɜɧɟɧɢɹ��ɋ�ɭɱɺɬɨɦ�ɧɚɱɚɥɶɧɵɯ�ɭɫɥɨɜɢɣ� �ɩɟɪɟɦɟɳɟɧɢɟ�ɢ�ɫɤɨɪɨɫɬɶ�ɛɨɣɤɚ�
ɪɚɜɧɵ�ɧɭɥɸ�� ɪɟɲɟɧɢɟ� ɞɢɮɮɟɪɟɧɰɢɚɥɶɧɨɝɨ� ɭɪɚɜɧɟɧɢɹ� ���� ɢɦɟɟɬ� ɜɢɞ�� ɚɧɚɥɨɝɢɱɧɵɣ�ɢɡɜɟɫɬɧɨɦɭ�
ɪɟɲɟɧɢɸ�ɞɥɹ�ɝɢɞɪɨɭɞɚɪɧɢɤɚ�ɨɞɢɧɚɪɧɨɝɨ�ɞɟɣɫɬɜɢɹ�ɫ�ɩɪɹɦɵɦ�ɚɤɬɢɜɧɵɦ�ɯɨɞɨɦ�ɛɨɣɤɚ�>�±�@�
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Ⱦɥɹ� ɨɩɪɟɞɟɥɟɧɢɹ� ɩɚɪɚɦɟɬɪɨɜ� ɝɢɞɪɨɭɞɚɪɧɢɤɚ� ɧɟɨɛɯɨɞɢɦɨ� ɡɧɚɬɶ� ɡɧɚɱɟɧɢɟ� ɜɪɟɦɟɧɢ� W�
ɤɨɧɰɚ� ɪɚɛɨɱɟɝɨ� ɯɨɞɚ� ɛɨɣɤɚ� ɜɜɟɪɯ� 6� Ɉɧɨ� ɹɜɥɹɟɬɫɹ� ɧɟɢɡɜɟɫɬɧɨɣ� ɜɟɥɢɱɢɧɨɣ�� ɤɨɬɨɪɭɸ� ɦɨɠɧɨ�
ɨɩɪɟɞɟɥɢɬɶ�ɢɡ�ɭɪɚɜɧɟɧɢɹ�ɛɚɥɚɧɫɚ�ɨɛɴɺɦɨɜ�ɠɢɞɤɨɫɬɢ��ɩɪɨɯɨɞɹɳɢɯ�ɱɟɪɟɡ�ɦɟɯɚɧɢɡɦ�ɧɚ�ɩɨɥɭɰɢɤɥɟ�

��� TT47 � �

ɝɞɟ�7� ± ɞɥɢɬɟɥɶɧɨɫɬɶ�ɩɨɥɭɰɢɤɥɚ�ɞɜɢɠɟɧɢɹ�ɜɜɟɪɯ��T� ɢ�T� ± ɨɛɴɟɦɵ�ɠɢɞɤɨɫɬɢ��ɩɪɨɯɨɞɹɳɢɟ�



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

���

ɱɟɪɟɡ�ɦɟɯɚɧɢɡɦ�ɧɚ�ɩɟɪɜɨɣ�ɢ�ɜɬɨɪɨɣ�ɮɚɡɚɯ�ɪɚɛɨɱɟɝɨ�ɰɢɤɥɚ�
ɍɱɢɬɵɜɚɹ�ɞɚɧɧɵɟ�ɪɚɧɟɟ�ɩɪɨɜɟɞɟɧɧɵɯ�ɢɫɫɥɟɞɨɜɚɧɢɣ�>�@��ɢɦɟɟɦ�

� � N9IWI66WW4 '�� � P��� ��� ɢɥɢ

� � Nɛ 9IWI6WW4 '� � P��� � ���

ɝɞɟ� 6�� 6� ± ɪɚɛɨɱɢɣ� ɢ� ɫɜɨɛɨɞɧɵɣ� ɯɨɞ� ɛɨɣɤɚ� ɜɜɟɪɯ�� 6ɛ ± ɩɨɥɧɵɣ� ɯɨɞ� ɛɨɣɤɚ�� WN ± ɜɪɟɦɹ�
ɩɟɪɟɫɬɚɧɨɜɤɢ� ɤɥɚɩɚɧɨɜ� �ɜ� ɩɟɪɜɨɦ� ɩɪɢɛɥɢɠɟɧɢɢ� ɫɱɢɬɚɟɦ� WN W����'9 ± ɩɪɢɪɚɳɟɧɢɟ� ɫɤɨɪɨɫɬɢ�
ɠɢɞɤɨɫɬɢ�ɩɨɫɥɟ�ɨɬɤɪɵɬɢɹ�ɤɥɚɩɚɧɚ�>�@�
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ɝɞɟ�9 ± ɫɤɨɪɨɫɬɶ�ɛɨɣɤɚ�ɜ�ɤɨɧɰɟ�ɪɚɛɨɱɟɝɨ�ɯɨɞɚ�6��I� ± ɩɥɨɳɚɞɶ�ɩɪɨɯɨɞɧɨɝɨ�ɫɟɱɟɧɢɹ�ɤɥɚɩɚɧɚ�
ȼɟɥɢɱɢɧɚ ɞɚɜɥɟɧɢɹ� Ɋ� ɦɨɠɟɬ� ɛɵɬɶ� ɨɩɪɟɞɟɥɟɧɚ� ɢɡ� ɛɚɥɚɧɫɚ� ɪɚɛɨɬɵ� ɠɢɞɤɨɫɬɢ� ɜ�

ɰɢɥɢɧɞɪɟ�>�@�
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65I366]6P9
3 NN �c��c��
 

M
�

ȼɪɟɦɹ�ɩɟɪɟɫɬɚɧɨɜɤɢ�ɤɥɚɩɚɧɨɜ� WN ɫɧɚɱɚɥɚ�ɧɟ�ɦɨɠɟɬ�ɛɵɬɶ�ɬɨɱɧɨ�ɨɩɪɟɞɟɥɟɧɨ��ɩɨɷɬɨɦɭ� ɜ�
ɩɟɪɜɨɦ�ɩɪɢɛɥɢɠɟɧɢɢ�ɨɧɨ�ɦɨɠɟɬ�ɛɵɬɶ�ɪɚɫɫɱɢɬɚɧɨ�ɩɨ�ɭɩɪɨɳɺɧɧɨɣ�ɮɨɪɦɭɥɟ�>�@��ɚ ɡɚɬɟɦ�ɭɬɨɱɧɟɧɨ�

6N

<6
WWN

�

�
�   �

ɝɞɟ�N� ����±�����± ɤɨɷɮɮɢɰɢɟɧɬ�ɩɨɬɟɪɶ�ɫɤɨɪɨɫɬɢ�ɛɨɣɤɚ�ɧɚ�ɫɜɨɛɨɞɧɨɦ�ɯɨɞɟ�
ɍɪɚɜɧɟɧɢɟ� ���� ɪɟɲɚɟɬɫɹ� ɨɬɧɨɫɢɬɟɥɶɧɨ� W� ɨɞɧɢɦ� ɢɡ� ɩɪɢɛɥɢɠɟɧɧɵɯ� ɦɟɬɨɞɨɜ�� ɉɨɫɥɟ�

ɨɩɪɟɞɟɥɟɧɢɹ� W� ɧɚɯɨɞɹɬ� ɫɤɨɪɨɫɬɶ� ɛɨɣɤɚ� ɩɟɪɟɞ� ɩɟɪɟɫɬɚɧɨɜɤɨɣ� ɤɥɚɩɚɧɨɜ� 9 6�<�� Ɂɚɬɟɦ�
ɩɨɫɥɟɞɨɜɚɬɟɥɶɧɵɦɢ�ɩɪɢɛɥɢɠɟɧɢɹɦɢ�ɭɫɬɚɧɚɜɥɢɜɚɸɬɫɹ�WN ɢ�W���7���ɢ�ɫɤɨɪɨɫɬɶ�ɫɨɭɞɚɪɟɧɢɹ�ɛɨɣɤɚ�
ɫ� ɧɚɤɨɜɚɥɶɧɟɣ� 9��� ɉɪɢ� ɷɬɨɦ� ɦɟɬɨɞɢɤɚ� ɨɩɪɟɞɟɥɟɧɢɹ� ɜɪɟɦɟɧɢ� ɩɟɪɟɫɬɚɧɨɜɤɢ� ɤɥɚɩɚɧɨɜ� WN ɢ�
ɫɤɨɪɨɫɬɢ� ɫɨɭɞɚɪɟɧɢɹ� ɛɨɣɤɚ� ɫ� ɧɚɤɨɜɚɥɶɧɟɣ� 9��� ɦɨɠɟɬ� ɛɵɬɶ� ɪɚɡɥɢɱɧɨɣ� ɜ� ɡɚɜɢɫɢɦɨɫɬɢ� ɨɬ�
ɤɨɧɫɬɪɭɤɬɢɜɧɨɝɨ�ɢɫɩɨɥɧɟɧɢɹ�ɤɥɚɩɚɧɧɨɣ�ɝɪɭɩɩɵ�ɝɢɞɪɨɭɞɚɪɧɢɤɚ�

ɏɨɞ�ɛɨɣɤɚ ɜɧɢɡ
Ⱦɢɮɮɟɪɟɧɰɢɚɥɶɧɨɟ�ɭɪɚɜɧɟɧɢɟ�ɞɜɢɠɟɧɢɹ�ɛɨɣɤɚ�ɢɦɟɟɬ�ɜɢɞ�

5I3PJ[6]I3[P ɧ
NN �c����cc ����� � ���

ɝɞɟ� 3¶ ± ɞɚɜɥɟɧɢɟ� ɜ� ɰɢɥɢɧɞɪɟ� ɦɟɯɚɧɢɡɦɚ� ɧɚɞ� ɩɨɪɲɧɟɦ�� 3�¶ ± ɞɚɜɥɟɧɢɟ� ɧɚ� ɩɪɟɨɞɨɥɟɧɢɟ�
ɝɢɞɪɚɜɥɢɱɟɫɤɢɯ� ɫɨɩɪɨɬɢɜɥɟɧɢɣ� ɩɪɢ� ɯɨɞɟ� ɜɧɢɡ�� 6N ± ɯɨɞ� ɤɥɚɩɚɧɧɨɣ� ɝɪɭɩɩɵ� �ɜɵɩɭɫɤɧɨɝɨ�
ɤɥɚɩɚɧɚ��� NN

ɧ
N 6666 ��c ± ɩɪɟɞɜɚɪɢɬɟɥɶɧɨɟ�ɩɨɞɠɚɬɢɟ�ɤɥɚɩɚɧɧɨɣ�ɩɪɭɠɢɧɵ�

ɉɨɞɫɬɚɜɥɹɹ� ɡɧɚɱɟɧɢɟ� ɞɚɜɥɟɧɢɹ� ɜ� ɰɢɥɢɧɞɪɟ� ɦɟɯɚɧɢɡɦɚ� �ɛɟɡ� ɭɱɺɬɚ� ɤɨɷɮɮɢɰɢɟɧɬɚ�
ɪɚɡɪɹɠɟɧɢɹ�ɡɚ�ɩɨɪɲɧɟɦ��ɩɨɫɤɨɥɶɤɭ�ɧɚ�ɮɚɡɟ�ɪɚɡɝɨɧɚ�ɠɢɞɤɨɫɬɶ�ɜ�ɰɢɥɢɧɞɪɟ�ɦɟɯɚɧɢɡɦɚ�ɨɬɞɟɥɟɧɚ�
ɨɬ�ɫɥɢɜɧɨɝɨ�ɬɪɭɛɨɩɪɨɜɨɞɚ��ɫɦ��ɪɢɫ�������ɢɡ�ɭɪɚɜɧɟɧɢɹ�����ɩɨɥɭɱɢɦ�

5PJ[6]I3I3I[9FI[P ɧ
NN7 ����c��� ����� �����

�
� ��� PU � ���

ɝɞɟ� III �c � �

ɉɨɫɥɟ�ɩɪɟɨɛɪɚɡɨɜɚɧɢɣ�ɭɪɚɜɧɟɧɢɟ�����ɩɪɢɜɨɞɢɬɫɹ�ɤ�ɜɢɞɭ�
��  ��� '%[[$[ ��� � ���

ɝɞɟ� ����
�� 7PIFI$ PU �� P5PJ6]I3I3I9FI' ɧ

NN7 ���� �����
�
� ���c�� PU �

Ⱦɥɹ�ɧɚɲɟɝɨ�ɫɥɭɱɚɹ��ɩɨ�ɚɧɚɥɨɝɢɢ�ɫ�ɯɨɞɨɦ�ɜɜɟɪɯ��ɪɟɲɟɧɢɟ�ɢɦɟɟɬ�ɜɢɞ�
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ɉɪɢ�ɷɬɨɦ�ɛɟɡɪɚɡɦɟɪɧɵɣ�ɩɚɪɚɦɟɬɪ�< ɩɪɢɦɟɬ�ɜɢɞ�



ȼɵɩɭɫɤ�����ɉɈɊɈȾɈɊȺɁɊɍɒȺɘɓɂɃ�ɂ�ɆȿɌȺɅɈɈȻɊȺȻȺɌɕȼȺɘɓɂɃ�ɂɇɋɌɊɍɆȿɇɌ�± ɌȿɏɇɂɄȺ
ɂ�ɌȿɏɇɈɅɈȽɂə�ȿȽɈ�ɂɁȽɈɌɈȼɅȿɇɂə�ɂ�ɉɊɂɆȿɇȿɇɂə
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Ⱦɥɹ�ɨɩɪɟɞɟɥɟɧɢɹ�ɩɚɪɚɦɟɬɪɨɜ�ɝɢɞɪɨɭɞɚɪɧɢɤɚ�ɧɟɨɛɯɨɞɢɦɨ�ɡɧɚɬɶ�ɡɧɚɱɟɧɢɟ�ɜɪɟɦɟɧɢ� W�
ɤɨɧɰɚ�ɪɚɛɨɱɟɝɨ�ɯɨɞɚ�ɛɨɣɤɚ�ɜɧɢɡ�6¶� ȼ�ɞɚɧɧɨɦ�ɫɥɭɱɚɟ�ɨɧɨ�ɬɚɤɠɟ�ɦɨɠɟɬ�ɛɵɬɶ�ɨɩɪɟɞɟɥɟɧɨ�ɢɡ�
ɭɪɚɜɧɟɧɢɹ�ɛɚɥɚɧɫɚ�ɨɛɴɺɦɨɜ�ɠɢɞɤɨɫɬɢ�

��� TT47 � �

ɝɞɟ�7� ± ɞɥɢɬɟɥɶɧɨɫɬɶ�ɩɨɥɭɰɢɤɥɚ��T� ɢ�T� ± ɨɛɴɟɦɵ�ɠɢɞɤɨɫɬɢ��ɩɪɨɯɨɞɹɳɢɟ�ɱɟɪɟɡ�ɦɟɯɚɧɢɡɦ�ɧɚ�
ɬɪɟɬɶɟɣ�ɢ�ɱɟɬɜɺɪɬɨɣ�ɮɚɡɚɯ�

Ɍɨɝɞɚ�ɦɨɠɧɨ�ɡɚɩɢɫɚɬɶ
� � ����� � Nɛ IW9I6WW4 '� � P � ���

ɝɞɟ�WN� ± ɜɪɟɦɹ�ɩɟɪɟɫɬɚɧɨɜɤɢ�ɤɥɚɩɚɧɨɜ�ɩɪɢ�ɯɨɞɟ�ɜɧɢɡ��'9� ± ɩɪɢɪɚɳɟɧɢɟ�ɫɤɨɪɨɫɬɢ�ɠɢɞɤɨɫɬɢ�ɜ�
ɦɟɯɚɧɢɡɦɟ�ɩɨɫɥɟ�ɨɬɤɪɵɬɢɹ�ɤɥɚɩɚɧɚ�

� �
� � �

��

�����
� ��

�
I

IIFI

3II99FN
9

7

7

�
��

 '
U

PU
�

ɝɞɟ�9� ± ɫɤɨɪɨɫɬɶ�ɛɨɣɤɚ�ɜ�ɤɨɧɰɟ�ɪɚɛɨɱɟɝɨ�ɯɨɞɚ�ɜɧɢɡ�6¶�
ȼɟɥɢɱɢɧɚ� ɞɚɜɥɟɧɢɹ� Ɋ�� ɦɨɠɟɬ� ɛɵɬɶ� ɨɩɪɟɞɟɥɟɧɚ� ɢɡ� ɛɚɥɚɧɫɚ� ɪɚɛɨɬɵ� ɠɢɞɤɨɫɬɢ� ɜ�
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ȼɪɟɦɹ� ɩɟɪɟɫɬɚɧɨɜɤɢ� ɤɥɚɩɚɧɨɜ� WN� ɬɚɤɠɟ� ɫɧɚɱɚɥɚ� ɧɟ� ɦɨɠɟɬ� ɛɵɬɶ� ɬɨɱɧɨ� ɨɩɪɟɞɟɥɟɧɨ��
ɩɨɷɬɨɦɭ�ɜ�ɩɟɪɜɨɦ�ɩɪɢɛɥɢɠɟɧɢɢ�ɨɧɨ�ɦɨɠɟɬ�ɛɵɬɶ�ɪɚɫɫɱɢɬɚɧɨ�ɩɨ�ɭɩɪɨɳɺɧɧɨɣ�ɮɨɪɦɭɥɟ�>�@��ɚ�
ɡɚɬɟɦ�ɭɬɨɱɧɟɧɨ�

6N

6<
WWN c

c
  

�

�
� �

�

ɝɞɟ�6¶� ± ɫɜɨɛɨɞɧɵɣ�ɯɨɞ�ɛɨɣɤɚ�ɩɪɢ�ɞɜɢɠɟɧɢɢ�ɜɧɢɡ�
ɍɪɚɜɧɟɧɢɟ� ���� ɬɚɤɠɟ� ɪɟɲɚɟɬɫɹ� ɨɬɧɨɫɢɬɟɥɶɧɨ� W� ɨɞɧɢɦ� ɢɡ� ɩɪɢɛɥɢɠɟɧɧɵɯ� ɦɟɬɨɞɨɜ��

ɉɨɫɥɟ�ɨɩɪɟɞɟɥɟɧɢɹ� W� ɧɚɯɨɞɹɬ�ɫɤɨɪɨɫɬɶ�ɛɨɣɤɚ�ɩɟɪɟɞ�ɩɟɪɟɫɬɚɧɨɜɤɨɣ�ɤɥɚɩɚɧɨɜ�9� 6¶�<��Ɂɚɬɟɦ�
ɩɨɫɥɟɞɨɜɚɬɟɥɶɧɵɦɢ�ɩɪɢɛɥɢɠɟɧɢɹɦɢ�ɭɫɬɚɧɚɜɥɢɜɚɟɬɫɹ�WN� ɢ�W���7� ɢ�ɫɤɨɪɨɫɬɶ�ɫɨɭɞɚɪɟɧɢɹ�ɛɨɣɤɚ�
ɫ�ɧɚɤɨɜɚɥɶɧɟɣ�9���

Ⱦɚɥɟɟ�ɨɩɪɟɞɟɥɹɟɬɫɹ�ɩɪɨɞɨɥɠɢɬɟɥɶɧɨɫɬɶ�ɰɢɤɥɚ�7 Ɍ��Ɍ� ɢ�ɫɪɟɞɧɟɟ�ɞɚɜɥɟɧɢɟ�ɡɚ�ɰɢɤɥ�
3 �ɊXɌ��ɊGɌ���Ɍ�� ɝɞɟ�ɊX ɢ�ɊG ± ɞɚɜɥɟɧɢɹ� ɩɪɢ�ɯɨɞɟ� ɛɨɣɤɚ� ɜɜɟɪɯ� ɢ� ɜɧɢɡ��Ɉɫɬɚɥɶɧɵɟ� ɪɚɛɨɱɢɟ�
ɩɚɪɚɦɟɬɪɵ�ɪɚɫɫɱɢɬɵɜɚɸɬɫɹ�ɩɨ�ɢɡɜɟɫɬɧɵɦ�ɡɚɜɢɫɢɦɨɫɬɹɦ��ɩɪɢɜɟɞɟɧɧɵɦ�ɜ�ɬɚɛɥ� ��>�@�

ɇɢɠɟ� ɩɪɢɜɟɞɟɧ� ɩɪɢɦɟɪ� ɨɩɪɟɞɟɥɟɧɢɹ� ɜɪɟɦɟɧɢ� ɩɟɪɟɫɬɚɧɨɜɤɢ� ɤɥɚɩɚɧɨɜ� ɫ� ɭɱɺɬɨɦ�
ɞɢɧɚɦɢɤɢ�ɤɥɚɩɚɧɧɨɣ�ɝɪɭɩɩɵ�ɢ�ɯɚɪɚɤɬɟɪɚ�ɞɜɢɠɟɧɢɹ�ɛɨɣɤɚ�ɧɚ�ɫɜɨɛɨɞɧɨɦ�ɯɨɞɟ�ɞɥɹ�ɤɨɧɤɪɟɬɧɨɝɨ�
ɢɫɩɨɥɧɟɧɢɹ� ɝɢɞɪɨɞɜɢɝɚɬɟɥɹ� �ɪɢɫ�� ���� ɧɟɨɛɯɨɞɢɦɵɯ� ɞɥɹ� ɪɟɚɥɢɡɚɰɢɢ� ɭɬɨɱɧɺɧɧɨɝɨ� ɦɟɬɨɞɚ�
ɪɚɫɱɺɬɚ�ɝɢɞɪɨɭɞɚɪɧɢɤɚ�

Ɍɚɛɥɢɰɚ����Ɏɨɪɦɭɥɵ�ɞɥɹ�ɨɩɪɟɞɟɥɟɧɢɹ�ɩɚɪɚɦɟɬɪɨɜ�ɝɢɞɪɨɭɞɚɪɧɢɤɚ��Ƚɍ�
ʋ ɇɚɢɦɟɧɨɜɚɧɢɟ�ɩɚɪɚɦɟɬɪɚ Ɋɚɫɱɟɬɧɚɹ�ɮɨɪɦɭɥɚ

�
ɗɧɟɪɝɢɹ�ɟɞɢɧɢɱɧɨɝɨ�ɭɞɚɪɚ��Ⱦɠ�

± ɩɪɢ�ɯɨɞɟ�ɜɜɟɪɯ
± ɩɪɢ�ɯɨɞɟ�ɜɧɢɡ

� � ��� ��
� M� P9ȿ

� � ��� ��
�� M� P9ȿ

� ɑɚɫɬɨɬɚ�ɭɞɚɪɨɜ��ɫ�� �� 7Q
� ɗɮɮɟɤɬɢɜɧɚɹ�ɦɨɳɧɨɫɬɶ�Ƚɍ��ȼɬ ȿQ1ɷ � 
� Ɇɨɳɧɨɫɬɶ�ɧɚ�ɩɪɢɜɨɞ�Ƚɍ��ȼɬ 431  
� ɄɉȾ 11ɷ K



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

���

ɋ�ɭɱɺɬɨɦ�ɡɧɚɱɟɧɢɣ�ɫɢɥ��ɞɟɣɫɬɜɭɸɳɢɯ�ɧɚ�ɤɥɚɩɚɧɧɭɸ�ɝɪɭɩɩɭ�ɢ�ɛɨɺɤ��ɩɨɥɭɱɢɦ�ɫɢɫɬɟɦɭ�
ɢɡ�ɬɪɺɯ�ɭɪɚɜɧɟɧɢɣ�
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ɝɞɟ�Pɤ ± ɦɚɫɫɚ�ɤɥɚɩɚɧɚ��[ɤ ± ɩɟɪɟɦɟɳɟɧɢɟ�
ɤɥɚɩɚɧɚ�� ] ± ɠɟɫɬɤɨɫɬɶ� ɩɪɭɠɢɧɵ�� K ±
ɜɟɥɢɱɢɧɚ� ɩɪɟɞɜɚɪɢɬɟɥɶɧɨɝɨ� ɩɨɞɠɚɬɢɹ�
ɩɪɭɠɢɧɵ�� ǻɪɜɵɯ ± ɩɟɪɟɩɚɞ� ɞɚɜɥɟɧɢɹ� ɧɚ�
ɜɵɩɭɫɤɧɨɦ� ɤɥɚɩɚɧɟ�� ǻɪɤ ± ɩɟɪɟɩɚɞ�
ɞɚɜɥɟɧɢɹ�ɧɚ�ɳɟɥɢ�ɜɩɭɫɤɧɨɝɨ�ɤɥɚɩɚɧɚ��ǻɪɬ
± ɩɟɪɟɩɚɞ� ɞɚɜɥɟɧɢɹ� ɩɪɢ� ɩɟɪɟɬɟɤɚɧɢɢ�
ɠɢɞɤɨɫɬɢ�ɜ�ɩɨɥɨɫɬɶ�ɩɪɭɠɢɧɵ� Iɰ ± ɩɥɨɳɚɞɶ�
ɫɟɱɟɧɢɹ� ɧɚɞɩɨɪɲɧɟɜɨɣ� ɩɨɥɨɫɬɢ�� Iɯɜ ±
ɩɥɨɳɚɞɶ� ɫɟɱɟɧɢɹ� ɯɜɨɫɬɨɜɢɤɚ� ɛɨɣɤɚ�� Iɤ ±
ɩɥɨɳɚɞɶ� ɫɟɱɟɧɢɹ� ɬɚɪɟɥɤɢ� ɜɩɭɫɤɧɨɝɨ�
ɤɥɚɩɚɧɚ�� Iɜ ± ɩɥɨɳɚɞɶ� ɫɟɱɟɧɢɹ� ɩɨɥɨɫɬɢ�
ɩɪɭɠɢɧɵ�� *ɛ�� *ɤ ± ɜɟɫ�� ɫɨɨɬɜɟɬɫɬɜɟɧɧɨ��
ɛɨɣɤɚ�ɢ�ɤɥɚɩɚɧɚ��9 ± ɮɭɧɤɰɢɹ�ɨɬ�ɜɪɟɦɟɧɢ�
ɢɡɛɵɬɨɱɧɨɝɨ� ɭɜɟɥɢɱɟɧɢɹ� ɨɛɴɟɦɚ�
ɬɪɭɛɨɩɪɨɜɨɞɚ�

Ɋɟɲɟɧɢɟ�ɷɬɨɣ�ɫɢɫɬɟɦɵ�ɭɪɚɜɧɟɧɢɣ�
ɨɫɭɳɟɫɬɜɥɹɥɨɫɶ� ɱɢɫɥɟɧɧɵɦ� ɦɟɬɨɞɨɦ�� ɇɚ�
ɪɢɫ� � ɚ ɩɨɤɚɡɚɧ� ɩɪɢɦɟɪ� ɪɟɲɟɧɢɹ��
ɩɨɥɭɱɟɧɧɵɣ� ɞɥɹ� ɪɟɚɥɶɧɨɣ� ɤɨɧɫɬɪɭɤɰɢɢ�
ɝɢɞɪɨɭɞɚɪɧɢɤɚ� ɞɢɚɦɟɬɪɨɦ� ���� ɦɦ�� ɇɚ�
ɪɢɫ� � ɛ ɩɨɤɚɡɚɧɨ� ɫɨɜɩɚɞɟɧɢɟ�
ɬɟɨɪɟɬɢɱɟɫɤɢɯ� ɢ� ɷɤɫɩɟɪɢɦɟɧɬɚɥɶɧɵɯ�
ɞɚɧɧɵɯ�ɫɤɨɪɨɫɬɢ�ɛɨɣɤɚ�ɝɢɞɪɨɭɞɚɪɧɢɤɚ�ɧɚ�
ɫɜɨɛɨɞɧɨɦ�ɯɨɞɟ�ɢ�ɫɤɨɪɨɫɬɢ�ɟɝɨ�ɤɥɚɩɚɧɧɨɣ�
ɝɪɭɩɩɵ� �ɜ� ɩɪɢɧɹɬɨɣ� ɫɢɫɬɟɦɟ� ɤɨɨɪɞɢɧɚɬ�
ɨɬɪɢɰɚɬɟɥɶɧɨɟ� ɡɧɚɱɟɧɢɟ� ɫɤɨɪɨɫɬɢ�
ɫɨɨɬɜɟɬɫɬɜɭɟɬ�ɞɜɢɠɟɧɢɸ�ɜɜɟɪɯ��

ɗɬɢ� ɞɚɧɧɵɟ� ɩɨɞɬɜɟɪɠɞɚɸɬ�
ɚɞɟɤɜɚɬɧɨɫɬɶ� ɩɪɟɞɥɨɠɟɧɧɨɣ�
ɦɚɬɟɦɚɬɢɱɟɫɤɨɣ�ɦɨɞɟɥɢ�ɢ�ɩɪɚɜɨɦɟɪɧɨɫɬɶ�
ɩɪɢɦɟɧɟɧɢɹ�ɭɬɨɱɧɺɧɧɨɝɨ�ɦɟɬɨɞɚ�ɪɚɫɱɺɬɚ�
ɝɢɞɪɨɭɞɚɪɧɢɤɚ�� ɜ� ɬ�ɱ�� ɢ� ɞɢɧɚɦɢɤɢ�
ɤɥɚɩɚɧɧɨɣ� ɝɪɭɩɩɵ�� ɉɨɥɭɱɟɧɨ�
ɬɟɨɪɟɬɢɱɟɫɤɨɟ� ɩɨɞɬɜɟɪɠɞɟɧɢɟ� ɮɚɤɬɚ�
ɜɨɡɦɨɠɧɨɝɨ� ɡɧɚɱɢɬɟɥɶɧɨɝɨ� �ɛɨɥɟɟ� �����
ɫɧɢɠɟɧɢɹ� ɫɤɨɪɨɫɬɢ� ɛɨɣɤɚ� ɧɚ� ɮɚɡɟ�
ɩɟɪɟɫɬɚɧɨɜɤɢ� ɤɥɚɩɚɧɨɜ� ɜɜɟɪɯ� ɟɳɺ� ɞɨ� ɟɺ�

ɨɤɨɧɱɚɧɢɹ��ɬ�ɟ��ɩɪɢ�ɨɬɫɭɬɫɬɜɢɢ�ɬɨɪɦɨɠɟɧɢɹ�ɛɨɣɤɚ�ɪɚɛɨɱɢɦ�ɞɚɜɥɟɧɢɟɦ��ɋɥɟɞɨɜɚɬɟɥɶɧɨ��ɮɚɡɵ�
ɝɢɞɪɨɬɨɪɦɨɠɟɧɢɹ� ɛɨɣɤɚ� ɩɨɫɥɟ� ɩɟɪɟɫɬɚɧɨɜɤɢ� ɤɥɚɩɚɧɨɜ�� ɤɨɬɨɪɚɹ� ɜɫɟɝɞɚ� ɭɱɢɬɵɜɚɟɬɫɹ� ɜ�
ɬɟɨɪɟɬɢɱɟɫɤɨɣ�ɦɨɞɟɥɢ�>�@��ɩɪɨɫɬɨ�ɦɨɠɟɬ�ɧɟ�ɛɵɬɶ��ɚ�ɩɨɬɟɪɢ�ɫɤɨɪɨɫɬɢ�ɛɨɣɤɚ�ɛɭɞɭɬ�ɨɛɭɫɥɨɜɥɟɧɵ�
ɨɫɨɛɟɧɧɨɫɬɹɦɢ�ɩɟɪɟɫɬɚɧɨɜɤɢ�ɤɥɚɩɚɧɧɨɣ�ɝɪɭɩɩɵ�

Ɋɢɫ�� ��� ɋɯɟɦɚ� ɝɢɞɪɨɞɜɢɝɚɬɟɥɹ� �� ± ɜɩɭɫɤɧɨɣ�
ɤɥɚɩɚɧ����± ɤɥɚɩɚɧɧɚɹ�ɤɨɪɨɛɤɚ����± ɬɨɥɤɚɬɟɥɶ��
��± ɜɵɩɭɫɤɧɨɣ�ɤɥɚɩɚɧ����± ɰɢɥɢɧɞɪ����± ɤɨɪɩɭɫ��
�� ± ɩɨɪɲɟɧɶ�� �� ± ɩɚɥɟɰ�� �� ± ɲɬɨɤ� ɛɨɣɤɚ��
��� ± ɜɟɪɯɧɹɹ� ɧɚɤɨɜɚɥɶɧɹ�� ��� ± ɩɪɭɠɢɧɚ��
���± ɤɨɦɩɟɧɫɚɰɢɨɧɧɚɹ�ɜɬɭɥɤɚ��6�± ɪɚɛɨɱɢɣ�ɯɨɞ��
6N± ɯɨɞ� ɤɥɚɩɚɧɚ�� ɚ� ± ɡɚɡɨɪ� ɜɬɭɥɤɢ��
Ⱥ� ± ɧɚɝɧɟɬɚɬɟɥɶɧɚɹ� ɥɢɧɢɹ�� Ȼ� ± ɜɵɯɥɨɩɧɚɹ�
ɥɢɧɢɹ��ȼ�± ɨɤɧɚ�ɰɢɥɢɧɞɪɚ



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

���

ɚ

ɛ
Ɋɢɫ�����Ɍɟɨɪɟɬɢɱɟɫɤɢɟ�ɢ�ɷɤɫɩɟɪɢɦɟɧɬɚɥɶɧɵɟ�ɞɚɧɧɵɟ�ɩɨ�ɫɤɨɪɨɫɬɢ�ɛɨɣɤɚ�ɢ�ɤɥɚɩɚɧɧɨɣ�ɝɪɭɩɩɵ�
ɝɢɞɪɨɭɞɚɪɧɢɤɚ��ɚ�± ɪɚɫɱɺɬɧɵɟ�ɞɚɧɧɵɟ��ɩɨɥɭɱɟɧɧɵɟ�ɩɪɢ�ɢɧɬɟɝɪɢɪɨɜɚɧɢɢ�ɫɢɫɬɟɦɵ�ɭɪɚɜɧɟɧɢɣ��
ɛ�± ɫɨɜɩɚɞɟɧɢɟ�ɬɟɨɪɟɬɢɱɟɫɤɢɯ�ɢ�ɷɤɫɩɟɪɢɦɟɧɬɚɥɶɧɵɯ�ɞɚɧɧɵɯ�ɫɤɨɪɨɫɬɢ�ɛɨɣɤɚ�ɝɢɞɪɨɭɞɚɪɧɢɤɚ�

ɧɚ�ɫɜɨɛɨɞɧɨɦ�ɯɨɞɟ��ɤɪɢɜɚɹ����ɢ�ɫɤɨɪɨɫɬɢ�ɟɝɨ�ɤɥɚɩɚɧɧɨɣ�ɝɪɭɩɩɵ��ɤɪɢɜɚɹ����

ȼ� ɫɬɚɬɬɿ� ɪɨɡɝɥɹɧɭɬɿ� ɩɢɬɚɧɧɹ� ɫɬɜɨɪɟɧɧɹ� ɪɨɡɪɚɯɭɧɤɨɜɨʀ� ɦɨɞɟɥɿ� ɝɿɞɪɨɭɞɚɪɧɢɤɿɜ�
ɩɨɞɜɿɣɧɨʀ� ɞɿʀ� ɡ� ɞɢɮɟɪɟɧɰɿɣɧɢɦ� ɩɨɪɲɧɟɦ�� ɧɚɜɟɞɟɧɿ� ɪɟɡɭɥɶɬɚɬɢ� ɱɢɫɟɥɶɧɨɝɨ� ɦɨɞɟɥɸɜɚɧɧɹ�
ɪɨɛɨɱɨɝɨ�ɰɢɤɥɭ�ɝɿɞɪɨɭɞɚɪɧɢɤɚ�ɬɚ�ʀɯ�ɩɨɪɿɜɧɹɧɧɹ�ɡ�ɟɤɫɩɟɪɢɦɟɧɬɚɥɶɧɢɦɢ�ɞɚɧɢɦɢ��

Ʉɥɸɱɨɜɿ�ɫɥɨɜɚ��ɛɭɪɿɧɧɹ�ɝɟɨɥɨɝɨɪɨɡɜɿɞɭɜɚɥɶɧɢɯ�ɫɜɟɪɞɥɨɜɢɧ�ɧɚ�ɲɟɥɶɮɿ��ɝɿɞɪɨɭɞɚɪɧɿ�ɛɭɪɨɜɿ�
ɫɧɚɪɹɞɢ��ɝɿɞɪɨɭɞɚɪɧɢɤ�



ɊȺɁȾȿɅ����ɉɈɊɈȾɈɊȺɁɊɍɒȺɘɓɂɃ�ɂɇɋɌɊɍɆȿɇɌ�ɂɁ�ɋȼȿɊɏɌȼȿɊȾɕɏ�ɆȺɌȿɊɂȺɅɈȼ
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���

7KH�DUWLFOH�GLVFXVVHV�FUHDWLQJ�D�PDWKHPDWLFDO�PRGHO�RI�D�GRXEOH�DFWLQJ�K\GUDXOLF�KDPPHU�
ZLWK�GLIIHUHQWLDO�SLVWRQ��7KH�UHVXOWV�RI�QXPHULFDO�VLPXODWLRQ�DQG�FRPSDULVRQ�ZLWK�H[SHULPHQWDO�GDWD�
DUH�SUHVHQWHG�

.H\ ZRUGV��RIIVKRUH�SURVSHFWLQJ�ERUHKROH�GULOOLQJ��K\GUDXOLF�KDPPHU�WRRO��K\GUDXOLF�KDPPHU�

Ʌɢɬɟɪɚɬɭɪɚ
�� Ʉɚɥɢɧɢɱɟɧɤɨ� Ɉ�ɂ� Ɋɚɡɜɢɬɢɟ�ɧɚɭɱɧɵɯ�ɨɫɧɨɜ�ɫɨɡɞɚɧɢɹ�ɩɨɝɪɭɠɧɵɯ�ɝɢɞɪɨɭɞɚɪɧɵɯ�ɫɧɚɪɹɞɨɜ�ɢ�

ɭɫɬɚɧɨɜɨɤ�ɞɥɹ�ɨɞɧɨɪɟɣɫɨɜɨɝɨ�ɛɭɪɟɧɢɹ�ɫɤɜɚɠɢɧ�ɧɚ�ɦɨɪɫɤɨɦ�ɲɟɥɶɮɟ��Ⱦɢɫɫ�� ���� ɞɨɤɬ�� ɬɟɯɧ��
ɧɚɭɤ�������������Ʉɚɥɢɧɢɱɟɧɤɨ�Ɉɥɟɝ�ɂɜɚɧɨɜɢɱ��± Ⱦɨɧɟɰɤ��ȾɨɧɇɌɍ��������± ����ɫ�

�� ɗɩɲɬɟɣɧ� ȿ�Ɏ�� əɫɨɜ� ȼ�Ƚ� Ȼɭɪɟɧɢɟ� ɫɤɜɚɠɢɧ� ɝɢɞɪɨɭɞɚɪɧɢɤɚɦɢ� ɢ� ɩɧɟɜɦɨɭɞɚɪɧɢɤɚɦɢ�� ±
Ɇ� �ɇɟɞɪɚ��������± ��� ɫ�

�� əɫɨɜ ȼ� Ƚ��Ɍɟɨɪɢɹ�ɢ�ɪɚɫɱɟɬ�ɪɚɛɨɱɢɯ�ɩɪɨɰɟɫɫɨɜ�ɝɢɞɪɨɭɞɚɪɧɵɯ�ɛɭɪɨɜɵɯ�ɦɚɲɢɧ��±0� ��ɇɟɞɪɚ��
������± ��� F�

�� ɇɟɭɞɚɱɢɧ Ƚ�ɂ�� Ʉɨɥɨɦɨɟɰ Ⱥ�ȼ���Ⱥɛɚɬɭɪɨɜ ȼ�Ƚ Ɍɟɨɪɟɬɢɱɟɫɤɢɣ�ɚɧɚɥɢɡ�ɪɚɛɨɬɵ�ɝɢɞɪɨɭɞɚɪɧɵɯ�
ɦɟɯɚɧɢɡɦɨɜ����Ɍɪɭɞɵ�ɆɂɇɏɢȽɉ��± ������± ʋ ����± ɋ� ��±���

�� Ʉɨɠɟɜɧɢɤɨɜ Ⱥ�Ⱥ�� Ƚɨɲɨɜɫɤɢɣ ɋ�ȼ�� Ɇɚɪɬɵɧɟɧɤɨ ɂ�ɂ� ɂɦɩɭɥɶɫɧɵɟ� ɬɟɯɧɨɥɨɝɢɢ� ɛɭɪɟɧɢɹ�
ɝɟɨɥɨɝɨɪɚɡɜɟɞɨɱɧɵɯ�ɫɤɜɚɠɢɧ� ± Ʉ���ɍɤɪȽȽɊɂ��������± ����ɫ�

ɉɨɫɬɭɩɢɥɚ���������

ɍȾɄ��������������������

Ɉ��ɉ��ȼɢɧɨɝɪɚɞɨɜɚ� Ɋ� Ʉ��Ȼɨɝɞɚɧɨɜ��ɤɚɧɞ��ɬɟɯɧ��ɧɚɭɤ� ȱ� Ⱥ� ɋɜɟɲɧɿɤɨɜ� ɞ±ɪ�ɬɟɯɧ��ɧɚɭɤ�
ɋ� Ⱦ��Ɂɚɛɨɥɨɬɧɢɣ� ɋ� Ɏ��Ȼɟɫɩɚɥɨɜ

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

ȾɈɋɅȱȾɀȿɇɇə�ȼɉɅɂȼɍ ɄɈɇ&ɌɊɍɄɐȱȲ ȺɅɆȺɁɈȼɆȱɋɇɂɏ�ȿɅȿɆȿɇɌȱȼ
Ɂȱ�ɋɅȺȼɍɌɂɑȺ�ɌȺ�ɋɏȿɆɂ�Ȳɏ�ɊɈɁɆȱɓȿɇɇə ȼ ȻɍɊɈȼɂɏ�ɄɈɊɈɇɄȺɏ ɇȺ
ȿɎȿɄɌɂȼɇȱɋɌɖ ɊɍɃɇɍȼȺɇɇə ȽȱɊɋɖɄɂɏ�ɉɈɊȱȾ�ɋȿɊȿȾɇɖɈȲ�ɆȱɐɇɈɋɌȱ

Ⱦɨɫɥɿɞɠɟɧɨ ɜɩɥɢɜ� ɤɨɧɮɿɝɭɪɚɰɿʀ� ɚɥɦɚɡɨɜɦɿɫɧɢɯ� ɩɨɪɨɞɨɪɭɣɧɿɜɧɢɯ ɟɥɟɦɟɧɬɿɜ ɿɡ�
ɤɨɦɩɨɡɢɰɿɣɧɨɝɨ� ɚɥɦɚɡɨɜɦɿɫɧɨɝɨ ɦɚɬɟɪɿɚɥɭ ɫɥɚɜɭɬɢɱɚ� ɬɚ� ɫɯɟɦɢ� ʀɯ� ɪɨɡɬɚɲɭɜɚɧɧɹ� ɧɚ� ɬɨɪɰɿ�
ɤɨɪɨɧɨɱɧɨɝɨ�ɤɿɥɶɰɹ�ɧɚ ɟɮɟɤɬɢɜɧɿɫɬɶ�ɪɭɣɧɭɜɚɧɧɹ ɝɿɪɫɶɤɢɯ�ɩɨɪɿɞ�ɫɟɪɟɞɧɶɨʀ�ɦɿɰɧɨɫɬɿ��ȼɢɹɜɥɟɧɨ�
ɩɟɪɟɜɚɝɢ� ɜɢɤɨɪɢɫɬɚɧɧɹ� ɩɪɢɡɦɚɬɢɱɧɢɯ ɚɥɦɚɡɨɜɦɿɫɧɢɯ� ɟɥɟɦɟɧɬɿɜ� ɡɿ� ɫɥɚɜɭɬɢɱɚ ɩɨɪɿɜɧɹɧɨ� ɡ�
ɰɢɥɿɧɞɪɢɱɧɢɦɢ� ɟɥɟɦɟɧɬɚɦɢ ɡɚ� ɪɚɯɭɧɨɤ� ɡɚɛɟɡɩɟɱɟɧɧɿ ɪɿɜɧɨɦɿɪɧɨɝɨ ɡɧɨɫɭ ɬɨɪɰɹ� ɤɨɪɨɧɤɢ ɜ�
ɪɚɞɿɚɥɶɧɨɦɭ�ɧɚɩɪɹɦɤɭ�

Ʉɥɸɱɨɜɿ� ɫɥɨɜɚ�� ɪɭɣɧɭɜɚɧɧɹ� ɝɿɪɫɶɤɨʀ� ɩɨɪɨɞɢ�� ɤɨɪɨɧɤɚ�� ɩɨɪɨɞɨɪɭɣɧɿɜɧɢɣ� ɟɥɟɦɟɧɬ��
ɫɥɚɜɭɬɢɱ��ɪɿɜɧɨɦɿɪɧɢɣ�ɡɧɨɫ�

ȼɫɬɭɩ
Ⱦɨɫɜɿɞ� ɤɨɧɫɬɪɭɸɜɚɧɧɹ� ɩɨɪɨɞɨɪɭɣɧɿɜɧɨɝɨ ɿɧɫɬɪɭɦɟɧɬɭ� ɞɥɹ� ɩɨɪɿɞ� ɫɟɪɟɞɧɶɨʀ� ɦɿɰɧɨɫɬɿ�

ɩɨɤɚɡɭɽ�� ɳɨ� ɜɢɡɧɚɱɚɥɶɧɢɣ� ɜɩɥɢɜ� ɧɚ� ɦɟɯɚɧɿɱɧɭ� ɲɜɢɞɤɿɫɬɶ� ɛɭɪɿɧɧɹ� ɧɚɞɚɽ� ɫɭɦɚɪɧɚ� ɩɥɨɳɚ�
ɤɨɧɬɚɤɬɭ�ɪɿɡɰɿɜ�ɡ�ɩɨɪɨɞɨɸ��Ɍɚɤ� ɟɤɫɩɟɪɢɦɟɧɬɢ��ɩɪɨɜɟɞɟɧɿ�ɜ�ȱɧɫɬɢɬɭɬɿ�ɧɚɞɬɜɟɪɞɢɯ�ɦɚɬɟɪɿɚɥɿɜ�ɿɦ��
ȼ�Ɇ��Ȼɚɤɭɥɹ�ɇȺɇ�ɍɤɪɚʀɧɢ��ȱɇɆ��ȼ�ɇ��Ʌɿɜɲɢɰɟɦ >����@�ɩɨɤɚɡɚɥɢ��ɳɨ�ɩɪɢ ɡɛɿɥɶɲɟɧɧɿ ɩɥɨɳɿ
ɤɨɧɬɚɤɬɭ� ɟɥɟɦɟɧɬɭ� ɡɿ� ɫɥɚɜɭɬɢɱɚ� ɡ� ɝɿɪɫɶɤɨɸ� ɩɨɪɨɞɨɸ� ɪɿɡɤɨ� ɡɪɨɫɬɚɽ� ɟɧɟɪɝɨɽɦɧɿɫɬɶ� ɩɪɨɰɟɫɭ�
ɛɭɪɿɧɧɹ��Ɋɚɡɨɦ�ɡ�ɬɢɦ��ɡɦɟɧɲɟɧɧɹ�ɩɥɨɳɿ�ɤɨɧɬɚɤɬɭ�ɪɿɡɰɿɜ�ɡ�ɩɨɪɨɞɨɸ�ɬɹɝɧɟ�ɡɚ�ɫɨɛɨɸ�ɡɧɢɠɟɧɧɹ�
ɡɧɨɫɨɫɬɿɣɤɨɫɬɿ�ɬɚ ɟɤɫɩɥɭɚɬɚɰɿɣɧɨʀ�ɦɿɰɧɨɫɬɿ�ɿɧɫɬɪɭɦɟɧɬɭ�

Ʉɪɿɦ� ɬɨɝɨ�� ɡɝɿɞɧɨ� ɡ ɟɤɫɩɟɪɢɦɟɧɬɚɥɶɧɢɦɢ� ɞɨɫɥɿɞɠɟɧɧɹɦɢ�� ɩɪɨɜɟɞɟɧɢɦɢ
Ƚ�ȼ� Ⱥɪɰɢɦɨɜɢɱɟɦ� >�@�� ɟɧɟɪɝɨɽɦɧɿɫɬɶ� ɪɭɣɧɭɜɚɧɧɹ� ɡɨɧ� ɭɬɜɨɪɟɧɧɹ� ɛɭɪɨɜɨɸ� ɤɨɪɨɧɤɨɸ�


