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

��

�� ɉɚɬ��������ɍɤɪɚʀɧɚ��ɆɉɄ�ȿ��ȼ��������Ƚɪɚɜɿɣɧɢɣ�ɮɿɥɶɬɪ� ��Ⱥ�Ɉ��Ʉɨɠɟɜɧɢɤɨɜ��Ⱥ�Ʉ��ɋɭɞɚɤɨɜ��Ɉ�Ⱥ��
ɉɚɳɟɧɤɨ��Ɉ�Ɏ��Ʉɚɦɢɲɚɰɶɤɢɣ��ȼ�ȱ��Ɍɿɬɨɜ��Ɉ�Ⱥ��Ʌɟɤɫɢɤɨɜ��ȼ�ɉ��Ⱦɨɧɰɨɜ��� ɡɚɹɜɧɢɤ�ɿ�ɩɚɬɟɧɬɨɜɥɚɫɧɢɤ�
ɇɚɰɿɨɧɚɥɶɧɢɣ�ɝɿɪɧɢɱɢɣ�ɭɧɿɜɟɪɫɢɬɟɬ��± ʋ�ɚ�����������ɡɚɹɜɥ������������ɞɪɭɤ����������� Ȼɸɥ��ʋ����

�� ɉɚɬ�� ������ɍɤɪɚʀɧɚ�� ɆɄɂ� ȿ��� ȼ������� Ƚɪɚɜɿɣɧɢɣ� ɮɿɥɶɬɪ�� Ⱥ�Ɉ�Ʉɨɠɟɜɧɢɤɨɜ�� Ⱥ�Ʉ�� ɋɭɞɚɤɨɜ�� Ɉ�Ⱥ��
ɉɚɳɟɧɤɨ��Ɉ�Ɏ��Ʉɚɦɢɲɚɰɶɤɢɣ��ȼ�ȱ��Ɍɿɬɨɜ��Ɉ�Ⱥ��Ʌɟɤɫɢɤɨɜ��ȼ�ɉ��Ⱦɨɧɰɨɜ���ɡɚɹɜɧɢɤ�ɿ�ɩɚɬɟɧɬɨɜɥɚɫɧɢɤ�
ɇɚɰɿɨɧɚɥɶɧɢɣ�ɝɿɪɧɢɱɢɣ�ɭɧɿɜɟɪɫɢɬɟɬ��± ʋ�ɚ�����������ɡɚɹɜɥ������������ɞɪɭɤ������������Ȼɸɥ��ʋ�����

ɉɨɫɬɭɩɢɥɚ���������

ɍȾɄ�������

Ⱥ� Ⱥ��ɂɝɧɚɬɨɜ

Ƚɨɫɭɞɚɪɫɬɜɟɧɧɨɟ�ɜɵɫɲɟɟ�ɭɱɟɛɧɨɟ�ɡɚɜɟɞɟɧɢɟ�©ɇɚɰɢɨɧɚɥɶɧɵɣ�ɝɨɪɧɵɣ�ɭɧɢɜɟɪɫɢɬɟɬª��
ɝ� Ⱦɧɟɩɪɨɩɟɬɪɨɜɫɤ��ɍɤɪɚɢɧɚ

ȺɇȺɅɂɌɂɑȿɋɄɈȿ�ɂɋɋɅȿȾɈȼȺɇɂȿ�ɆȿɏȺɇɂɁɆȺ�ȾȿɃɋɌȼɂə�ɍɋɌɊɈɃɋɌȼȺ�
ɈɑɂɋɌɄɂ�ɋɌȼɈɅȺ�ɋɄȼȺɀɂɇɕ

Ɋɚɫɦɨɬɪɟɧɵ� ɜɨɩɪɨɫɵ� ɞɜɢɠɟɧɢɹ� ɩɪɨɦɵɜɨɱɧɨɣ� ɠɢɞɤɨɫɬɢ� ɫɤɜɨɡɶ� ɫɢɫɬɟɦɭ� ɥɨɩɚɫɬɟɣ�
ɭɫɬɪɨɣɫɬɜɚ� ɞɥɹ� ɨɱɢɫɬɤɢ� ɤɚɜɟɪɧ�� ɉɨɤɚɡɚɧɨ� ɪɚɫɩɪɟɞɟɥɟɧɢɟ� ɫɤɨɪɨɫɬɟɣ� ɨɛɭɫɥɨɜɥɟɧɵɯ� ɪɚɛɨɬɨɣ�
ɢɫɩɨɥɧɢɬɟɥɶɧɨɝɨ�ɨɪɝɚɧɚ�ɩɪɨɟɤɬɢɪɭɟɦɨɝɨ�ɦɟɯɚɧɢɡɦɚ��Ⱥɧɚɥɢɬɢɱɟɫɤɢ�ɨɛɨɫɧɨɜɚɧɵ�ɭɫɥɨɜɢɹ ɩɪɢɦɟɧɟɧɢɹ�
ɪɚɡɪɚɛɨɬɚɧɧɨɝɨ�ɭɫɬɪɨɣɫɬɜɚ�ɞɥɹ�ɨɛɪɚɛɨɬɤɢ�ɤɚɜɟɪɧɨɡɧɨɣ�ɡɨɧɵ�

Ʉɥɸɱɟɜɵɟ�ɫɥɨɜɚ��ɫɤɜɚɠɢɧɚ��ɭɫɬɪɨɣɫɬɜɨ�ɞɥɹ�ɨɛɪɚɛɨɬɤɢ��ɲɚɪɧɢɪɧɵɣ�ɦɟɯɚɧɢɡɦ��ɩɪɨɦɵɜɨɱɧɚɹ�
ɠɢɞɤɨɫɬɶ��ɫɤɨɪɨɫɬɶ��ɥɨɩɚɫɬɶ��ɷɧɟɪɝɢɹ�

ȼɜɟɞɟɧɢɟ
Ɉɫɧɨɜɧɵɦɢ� ɡɚɞɚɱɚɦɢ� ɬɟɨɪɢɢ� ɪɚɛɨɬɵ� ɥɨɩɚɫɬɧɨɝɨ� ɭɫɬɪɨɣɫɬɜɚ ɩɨ� ɨɱɢɫɬɤɟ� ɤɚɜɟɪɧ� ɹɜɥɹɸɬɫɹ�

ɢɫɫɥɟɞɨɜɚɧɢɹ� ɩɪɨɰɟɫɫɚ� ɷɧɟɪɝɨɨɛɦɟɧɚ� ɢ� ɫɢɥ� ɜɡɚɢɦɨɞɟɣɫɬɜɢɹ� ɦɟɠɞɭ� ɢɫɩɨɥɧɢɬɟɥɶɧɵɦ�ɦɟɯɚɧɢɡɦɨɦ� ɢ�
ɨɛɴɟɦɨɦ�ɠɢɞɤɨɫɬɢ��Ɉɛɟ�ɷɬɢ�ɝɪɭɩɩɵ�ɜɨɩɪɨɫɨɜ�ɨɬɧɨɫɹɬɫɹ�ɤ�ɡɚɞɚɱɚɦ�ɝɢɞɪɨɦɟɯɚɧɢɤɢ��ɉɪɢ�ɩɪɨɯɨɠɞɟɧɢɢ�
ɨɱɢɫɬɧɨɝɨ� ɚɝɟɧɬɚ� ɫɤɜɨɡɶ� ɪɚɛɨɱɢɣ� ɨɪɝɚɧ� ɭɫɬɪɨɣɫɬɜɚ� ɩɪɨɢɫɯɨɞɢɬ� ɩɪɟɨɛɪɚɡɨɜɚɧɢɟ� ɩɨɬɟɧɰɢɚɥɶɧɨɣ�
ɷɧɟɪɝɢɢ�ɠɢɞɤɨɫɬɢ� ɜ� ɤɢɧɟɬɢɱɟɫɤɭɸ� �ɫɤɨɪɨɫɬɧɨɣ� ɧɚɩɨɪ� ɩɨɤɢɞɚɸɳɢɯ� ɥɨɩɚɫɬɢ� ɫɬɪɭɣ��� ɉɨɥɧɨɬɚ� ɷɬɨɝɨ�
ɩɪɟɨɛɪɚɡɨɜɚɧɢɹ� ± ɢɧɵɦɢ� ɫɥɨɜɚɦɢ� ɤɨɷɮɮɢɰɢɟɧɬ� ɩɨɥɟɡɧɨɝɨ� ɞɟɣɫɬɜɢɹ� ɭɫɬɪɨɣɫɬɜɚ� ± ɨɩɪɟɞɟɥɹɟɬ� ɤɚɤ�
ɷɧɟɪɝɟɬɢɱɟɫɤɭɸ�� ɬɚɤ� ɢ� ɤɚɱɟɫɬɜɟɧɧɭɸ� ɫɬɨɪɨɧɵ� ɪɚɫɫɦɚɬɪɢɜɚɟɦɵɯ� ɹɜɥɟɧɢɣ��Ɏɭɧɤɰɢɹ� ɚɤɬɢɜɧɵɯ� ɫɬɪɭɣ�
ɠɢɞɤɨɫɬɢ�� ɮɨɪɦɢɪɭɸɳɢɯɫɹ� ɥɨɩɚɫɬɧɵɦ� ɨɪɝɚɧɨɦ�� ɡɚɤɥɸɱɚɟɬɫɹ� ɜ� ɪɚɡɪɭɲɟɧɢɢ� �ɪɚɡɦɵɜɟ�� ɝɥɢɧɢɫɬɨ�
ɲɥɚɦɨɜɵɯ�ɩɚɫɬ�ɧɚɯɨɞɹɳɢɯɫɹ�ɜ�ɤɚɜɟɪɧɚɯ�>�@�

ɉɪɢ� ɢɡɭɱɟɧɢɢ� ɹɜɥɟɧɢɣ� ɩɪɨɢɫɯɨɞɹɳɢɯ� ɜ� ɪɟɡɭɥɶɬɚɬɟ� ɪɚɛɨɬɵ�ɥɨɩɚɫɬɧɨɝɨ� ɭɫɬɪɨɣɫɬɜɚ� ɧɟɨɛɯɨɞɢɦɨ��
ɩɪɟɠɞɟ� ɜɫɟɝɨ�� ɜɵɞɟɥɢɬɶ� ɝɥɚɜɧɨɟ�� ɨɬ� ɱɟɝɨ� ɡɚɜɢɫɢɬ� ɯɚɪɚɤɬɟɪ� ɩɪɨɰɟɫɫɚ�� ɢ� ɨɬɛɪɨɫɢɬɶ� ɬɟ� ɨɛɫɬɨɹɬɟɥɶɫɬɜɚ��
ɤɨɬɨɪɵɟ� ɧɟ� ɢɦɟɸɬ� ɫɭɳɟɫɬɜɟɧɧɨɝɨ� ɡɧɚɱɟɧɢɹ�� Ɍɚɤɨɟ� ɧɟɤɨɬɨɪɨɟ� ɭɩɪɨɳɟɧɢɟ� ɩɨɞɯɨɞɨɜ� ɫɨɜɟɪɲɟɧɧɨ�
ɧɟɨɛɯɨɞɢɦɨ�� ɛɟɡ� ɧɟɝɨ� ɢɫɫɥɟɞɨɜɚɧɢɟ� ɦɧɨɝɢɯ� ɞɚɠɟ� ɩɪɨɫɬɟɣɲɢɯ� ɪɟɚɥɶɧɵɯ� ɹɜɥɟɧɢɣ� ɩɪɢɜɟɥɨ� ɛɵ� ɤ�
ɜɨɡɧɢɤɧɨɜɟɧɢɸ�ɱɪɟɡɜɵɱɚɣɧɨ�ɫɥɨɠɧɵɯ��ɧɟɪɚɡɪɟɲɢɦɵɯ�ɡɚɞɚɱ��ɉɨɞɬɜɟɪɠɞɟɧɢɟɦ�ɩɪɚɜɢɥɶɧɨɫɬɢ�ɫɤɚɡɚɧɧɨɝɨ�
ɹɜɥɹɟɬɫɹ�� ɤ� ɩɪɢɦɟɪɭ�� ɢɫɩɨɥɶɡɨɜɚɧɢɟ� ɜ� ɝɢɞɪɚɜɥɢɤɟ� ɬɚɤ� ɧɚɡɵɜɚɟɦɵɯ� ɦɨɞɟɥɟɣ� ɠɢɞɤɨɫɬɢ�� ɱɬɨ� ɩɨɡɜɨɥɹɟɬ�
ɩɪɢɜɥɟɤɚɬɶ�ɤ�ɪɟɲɟɧɢɸ�ɪɚɡɥɢɱɧɵɯ�ɡɚɞɚɱ�ɦɚɬɟɦɚɬɢɱɟɫɤɢɣ�ɚɩɩɚɪɚɬ��ɉɨɷɬɨɦɭ��ɜ�ɡɚɜɢɫɢɦɨɫɬɢ�ɨɬ�ɯɚɪɚɤɬɟɪɚ�
ɢɫɫɥɟɞɨɜɚɧɢɣ� ɪɟɚɥɶɧɨɝɨ� ɨɛɴɟɤɬɚ�� ɧɟɨɛɯɨɞɢɦɨ� ɨɬɞɚɜɚɬɶ� ɩɪɟɞɩɨɱɬɟɧɢɟ� ɬɟɦ� ɢɥɢ� ɢɧɵɦ� ɟɝɨ� ɮɢɡɢɱɟɫɤɢɦ�
ɫɜɨɣɫɬɜɚɦ�

ȼ� ɨɛɳɟɦ� ɫɥɭɱɚɟ� ɡɚɞɚɱɢ� ɝɢɞɪɨɦɟɯɚɧɢɤɢ� ɥɨɩɚɫɬɧɨɝɨ� ɭɫɬɪɨɣɫɬɜɚ� ɦɨɝɭɬ� ɛɵɬɶ� ɩɪɟɞɫɬɚɜɥɟɧɵ�
ɞɜɭɦɹ� ɧɚɩɪɚɜɥɟɧɢɹɦɢ��ȼ� ɫɨɫɬɚɜ� ɩɟɪɜɨɝɨ� ɜɯɨɞɢɬ� ɩɨɢɫɤ� ɪɟɡɭɥɶɬɢɪɭɸɳɟɝɨ� ɷɮɮɟɤɬɚ� ɩɪɢ� ɭɫɥɨɜɢɢ�� ɱɬɨ�
ɹɜɥɟɧɢɹ��ɩɪɨɢɫɯɨɞɹɳɢɟ�ɜɧɭɬɪɢ�ɪɚɫɫɦɚɬɪɢɜɚɟɦɨɣ�ɨɛɥɚɫɬɢ��ɦɨɝɭɬ�ɛɵɬɶ�ɢɡɜɟɫɬɧɵ�ɥɢɲɶ�ɩɪɢɛɥɢɠɟɧɧɨ��
ȼɧɭɬɪɟɧɧɢɟ� ɫɜɹɡɢ� ɢɫɤɥɸɱɚɸɬɫɹ� ɢɡ� ɪɚɫɫɦɨɬɪɟɧɢɹ� ɧɚ� ɨɫɧɨɜɟ� ɩɪɢɧɰɢɩɚ� ɪɚɜɟɧɫɬɜɚ ɞɟɣɫɬɜɢɹ�
ɩɪɨɬɢɜɨɞɟɣɫɬɜɢɸ�� ɋɸɞɚ� ɦɨɠɧɨ� ɨɬɧɟɫɬɢ� ɡɚɞɚɱɢ�� ɪɟɲɚɟɦɵɟ�� ɜ� ɬɨɦ� ɱɢɫɥɟ�� ɫ� ɩɨɦɨɳɶɸ� ɬɟɨɪɟɦɵ� ɨ�
ɤɨɥɢɱɟɫɬɜɟ� ɞɜɢɠɟɧɢɹ�� ȼɬɨɪɨɟ� ɧɚɩɪɚɜɥɟɧɢɟ� ɨɛɴɟɞɢɧɹɟɬ� ɢɫɫɥɟɞɨɜɚɧɢɹ� ɹɜɥɟɧɢɣ� ɜɧɭɬɪɢ� ɨɛɴɟɦɚ�
ɠɢɞɤɨɫɬɢ��ɚ�ɢɦɟɧɧɨ�ɪɚɫɩɪɟɞɟɥɟɧɢɟ�ɞɚɜɥɟɧɢɣ�ɢ�ɫɤɨɪɨɫɬɟɣ�ɫ�ɩɨɦɨɳɶɸ�ɷɧɟɪɝɟɬɢɱɟɫɤɢɯ�ɭɪɚɜɧɟɧɢɣ��Ʉɚɤ�
ɩɪɚɜɢɥɨ�� ɬɚɤɢɟ� ɡɚɞɚɱɢ�ɜ�ɦɟɧɶɲɟɣ�ɫɬɟɩɟɧɢ�ɞɨɫɬɭɩɧɵ�ɬɟɨɪɟɬɢɱɟɫɤɨɦɭ�ɚɧɚɥɢɡɭ�ɢ�ɢɯ�ɫɬɪɨɝɨɟ�ɪɟɲɟɧɢɟ�
ɜɨɡɦɨɠɧɨ�ɜ�ɨɝɪɚɧɢɱɟɧɧɨɦ�ɱɢɫɥɟ�ɫɥɭɱɚɟɜ�>�@�



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

��

ɐɟɥɶ� ɧɚɫɬɨɹɳɟɣ� ɪɚɛɨɬɵ� ± ɢɡɭɱɢɬɶ� ɨɫɧɨɜɧɵɟ� ɡɚɤɨɧɨɦɟɪɧɨɫɬɢ� ɞɜɢɠɟɧɢɹ� ɩɪɨɦɵɜɨɱɧɨɣ�
ɠɢɞɤɨɫɬɢ�ɜ�ɢɧɬɟɪɜɚɥɟ�ɥɨɩɚɫɬɧɨɣ�ɫɢɫɬɟɦɵ�ɭɫɬɪɨɣɫɬɜɚ�ɞɥɹ�ɨɱɢɫɬɤɢ�ɤɚɜɟɪɧ�

Ɇɟɬɨɞɢɤɚ�ɢɫɫɥɟɞɨɜɚɧɢɹ
ɂɫɯɨɞɹ� ɢɡ� ɧɚɡɧɚɱɟɧɢɹ� ɭɫɬɪɨɣɫɬɜɚ� ɩɨ� ɨɱɢɫɬɤɟ� ɤɚɜɟɪɧ�� ɜ� ɨɛɳɟɦ� ɫɥɭɱɚɟ� ɤɚɤ� ɬɪɚɧɫɮɨɪɦɚɬɨɪɚ�

ɷɧɟɪɝɢɢ��ɮɨɪɦɭɥɢɪɭɸɬɫɹ�ɢ�ɨɩɪɟɞɟɥɟɧɧɵɟ�ɤɨɧɫɬɪɭɤɬɢɜɧɨ�ɬɟɯɧɨɥɨɝɢɱɟɫɤɢɟ�ɬɪɟɛɨɜɚɧɢɹ�ɤ�ɟɝɨ�ɢɫɩɨɥɧɟɧɢɸ��
Ɂɚɞɚɱɚ� ɩɪɨɟɤɬɢɪɨɜɚɧɢɹ� ɭɫɬɪɨɣɫɬɜɚ� ɫɨɫɬɨɢɬ� ɜ� ɬɨɦ�� ɱɬɨɛɵ� ɢɫɯɨɞɹ� ɢɡ� ɬɟɨɪɟɬɢɱɟɫɤɢɯ� ɨɫɧɨɜ� ɞɟɣɫɬɜɢɹ�
ɦɟɯɚɧɢɡɦɚ�ɩɨɥɭɱɢɬɶ�ɞɨɫɬɚɬɨɱɧɵɣ�ɦɚɬɟɪɢɚɥ�ɞɥɹ�ɜɟɞɟɧɢɹ�ɩɪɚɤɬɢɱɟɫɤɨɝɨ�ɪɚɫɱɟɬɚ�ɥɨɩɚɫɬɧɨɝɨ�ɷɥɟɦɟɧɬɚ��ɉɪɢ�
ɷɬɨɦ� ɬɚɤɨɟ� ɚɧɚɥɢɬɢɱɟɫɤɨɟ� ɢɫɫɥɟɞɨɜɚɧɢɟ� ɞɨɥɠɧɨ� ɞɚɜɚɬɶ� ɱɟɬɤɢɟ� ɩɪɟɞɫɬɚɜɥɟɧɢɹ� ɨ� ɝɟɨɦɟɬɪɢɢ� ɥɨɩɚɫɬɧɨɝɨ�
ɨɪɝɚɧɚ��ɚ�ɬɚɤɠɟ�ɟɝɨ�ɝɢɞɪɚɜɥɢɱɟɫɤɢɯ��ɞɢɧɚɦɢɱɟɫɤɢɯ�ɢ�ɩɪɨɱɧɨɫɬɧɵɯ�ɯɚɪɚɤɬɟɪɢɫɬɢɤɚɯ�

ɉɪɢɧɰɢɩ� ɪɚɛɨɬɵ� ɭɫɬɪɨɣɫɬɜɚ� ɩɨ� ɨɱɢɫɬɤɟ� ɤɚɜɟɪɧ� ± ɷɬɨ� ɫɢɥɨɜɨɟ� ɜɡɚɢɦɨɞɟɣɫɬɜɢɟ� ɥɨɩɚɫɬɢ� ɫ�
ɨɛɬɟɤɚɸɳɢɦ� ɟɟ� ɩɨɬɨɤɨɦ�� ɋɢɥɚ� ɜɨɡɞɟɣɫɬɜɢɹ� ɥɨɩɚɫɬɢ� ɧɚ� ɨɛɴɟɦ� ɠɢɞɤɨɫɬɢ ɫɨɡɞɚɟɬ� ɜɵɧɭɠɞɟɧɧɨɟ�
ɞɜɢɠɟɧɢɟ� ɩɨɬɨɤɚ�� ɫ� ɫɨɨɛɳɟɧɢɟɦ� ɟɦɭ� ɨɩɪɟɞɟɥɟɧɧɵɯ� ɫɤɨɪɨɫɬɢ� ɢ� ɞɚɜɥɟɧɢɹ�� ɢɧɵɦɢ� ɫɥɨɜɚɦɢ�
ɦɟɯɚɧɢɱɟɫɤɨɣ�ɷɧɟɪɝɢɢ��Ȼɟɫɫɩɨɪɧɨ�ɬɨ��ɱɬɨ�ɩɪɢɪɚɳɟɧɢɟ�ɷɧɟɪɝɢɢ�ɩɪɨɦɵɜɨɱɧɨɣ�ɠɢɞɤɨɫɬɢ�ɜ�ɥɨɩɚɫɬɧɨɦ�
ɦɟɯɚɧɢɡɦɟ�ɛɭɞɟɬ�ɡɚɜɢɫɟɬɶ�ɨɬ�ɫɨɱɟɬɚɧɢɹ�ɫɤɨɪɨɫɬɢ�ɩɪɨɬɟɤɚɧɢɹ�ɩɨɬɨɤɚ��ɱɚɫɬɨɬɵ�ɜɪɚɳɟɧɢɹ�ɭɫɬɪɨɣɫɬɜɚ��
ɪɚɡɦɟɪɨɜ�ɢ�ɮɨɪɦɵ�ɢɫɩɨɥɧɢɬɟɥɶɧɨɝɨ�ɨɪɝɚɧɚ�

Ɋɚɫɱɟɬ�ɬɟɯ�ɢɥɢ�ɢɧɵɯ�ɦɚɲɢɧ��ɢɫɩɨɥɶɡɭɸɳɢɯ�ɜ�ɤɚɱɟɫɬɜɟ�ɪɚɛɨɱɟɝɨ�ɨɪɝɚɧɚ�ɥɨɩɚɫɬɢ��ɜ�ɨɫɧɨɜɧɨɦ�
ɛɚɡɢɪɭɟɬɫɹ� ɧɚ� ɜɵɜɨɞɚɯ� ɚɷɪɨɝɢɞɪɨɞɢɧɚɦɢɤɢ�� ɢɫɫɥɟɞɭɸɳɟɣ� ɜɡɚɢɦɨɞɟɣɫɬɜɢɟ� ɤɪɵɥɨɜɨɝɨ� ɩɪɨɮɢɥɹ� ɫ�
ɩɨɬɨɤɨɦ� ɝɚɡɚ� ɢ� ɨɩɪɟɞɟɥɹɸɳɟɣ�� ɝɥɚɜɧɵɦ� ɨɛɪɚɡɨɦ�� ɧɚɩɪɚɜɥɟɧɢɟ� ɪɚɡɜɢɬɢɹ� ɚɜɢɚɰɢɨɧɧɨɝɨ�
ɦɚɲɢɧɨɫɬɪɨɟɧɢɹ�� ɇɟɤɨɬɨɪɵɟ� ɩɨɥɨɠɟɧɢɹ� ɬɟɨɪɢɢ� ɤɪɵɥɚ� ɦɨɝɭɬ� ɛɵɬɶ� ɜɩɨɥɧɟ� ɪɚɫɩɪɨɫɬɪɚɧɟɧɵ� ɢ� ɧɚ�
ɩɨɹɫɧɟɧɢɟ� ɪɚɛɨɬɵ� ɥɨɩɚɫɬɧɨɝɨ� ɷɥɟɦɟɧɬɚ�� Ɉɞɧɚɤɨ� ɫɥɟɞɭɟɬ� ɬɭɬ� ɡɚɦɟɬɢɬɶ�� ɱɬɨ� ɯɚɪɚɤɬɟɪ� ɞɜɢɠɟɧɢɹ�
ɥɨɩɚɫɬɧɨɝɨ�ɷɥɟɦɟɧɬɚ�ɜ�ɤɚɠɞɨɦ�ɢɡ�ɟɝɨ�ɢɫɩɨɥɶɡɭɸɳɢɯ�ɭɫɬɪɨɣɫɬɜ�ɨɱɟɧɶ�ɪɚɡɧɨɨɛɪɚɡɟɧ�ɢ�ɫɥɨɠɟɧ��ɚ�ɬɚɤɠɟ�
ɫɨɩɪɨɜɨɠɞɚɟɬɫɹ�ɪɚɡɥɢɱɧɵɦɢ�ɹɜɥɟɧɢɹɦɢ��ɞɥɹ�ɨɛɴɹɫɧɟɧɢɹ�ɤɨɬɨɪɵɯ�ɞɨ�ɫɢɯ�ɩɨɪ�ɧɟ�ɫɭɳɟɫɬɜɭɟɬ�ɜɩɨɥɧɟ�
ɭɞɨɜɥɟɬɜɨɪɢɬɟɥɶɧɨɣ�ɬɟɨɪɢɢ�>�@�

ɉɨɫɥɟɞɨɜɚɬɟɥɶɧɨɟ� ɩɪɢɦɟɧɟɧɢɟ� ɬɟɨɪɟɦɵ� ɨ� ɤɨɥɢɱɟɫɬɜɟ� ɞɜɢɠɟɧɢɹ� ɢ� ɡɚɤɨɧɚ� ɫɨɯɪɚɧɟɧɢɹ� ɷɧɟɪɝɢɢ�
ɩɪɢɜɨɞɢɬ� ɤ� ɫɥɟɞɭɸɳɟɣ� ɮɨɪɦɭɥɢɪɨɜɤɟ� ɩɪɨɰɟɫɫɚ� ɜɡɚɢɦɨɞɟɣɫɬɜɢɹ� ɥɨɩɚɫɬɧɨɝɨ� ɨɪɝɚɧɚ� ɫ� ɨɛɴɟɦɨɦ�
ɩɪɨɦɵɜɨɱɧɨɣ� ɠɢɞɤɨɫɬɢ�� ɋɢɫɬɟɦɚ�� ɫɨɫɬɨɹɳɚɹ� ɢɡ� ɞɜɭɯ� ɥɨɩɚɫɬɟɣ�� ɤɚɠɞɚɹ� ɢɡ� ɤɨɬɨɪɵɯ� ɡɚɤɪɟɩɥɟɧɚ� ɨɞɧɢɦ�
ɤɨɧɰɨɦ� ɜ� ɫɨɨɬɜɟɬɫɬɜɭɸɳɟɦ� ɩɚɡɟ�� ɚ� ɞɪɭɝɢɦ� ± ɢɦɟɸɳɢɦ� ɪɚɞɢɚɥɶɧɨɟ� ɩɟɪɟɦɟɳɟɧɢɟ� ± ɫɨɟɞɢɧɟɧɚ� ɫ�
ɲɚɪɧɢɪɧɵɦ� ɦɟɯɚɧɢɡɦɨɦ�� ɩɪɢ� ɪɚɫɤɪɵɬɢɢ� ɩɨɫɥɟɞɧɟɝɨ� ɜ� ɤɚɜɟɪɧɟ� ɢ� ɜɪɚɳɟɧɢɢ� ɛɭɪɢɥɶɧɨɣ� ɤɨɥɨɧɧɵ��
ɨɩɢɫɵɜɚɟɬ� ɜɨɤɪɭɝ� ɨɫɢ� ɫɤɜɚɠɢɧɵ�ɨɤɪɭɠɧɨɫɬɶ��ȼ� ɫɜɹɡɢ� ɫ� ɬɟɦ�� ɱɬɨ�ɛɭɪɢɥɶɧɚɹ� ɤɨɥɨɧɧɚ�ɢɦɟɟɬ� ɞɨɫɬɚɬɨɱɧɨ�
ɛɨɥɶɲɨɟ�ɱɢɫɥɨ�ɨɛɨɪɨɬɨɜ��ɬɨ�ɫɢɫɬɟɦɚ�ɥɨɩɚɫɬɟɣ��ɩɨ�ɫɭɬɢ��ɨɛɪɚɳɚɟɬɫɹ�ɜ�ɫɩɥɨɲɧɨɣ�ɞɢɫɤ��ɗɬɨ�ɩɪɟɞɩɨɥɨɠɟɧɢɟ�
ɜɩɨɥɧɟ� ɨɩɪɚɜɞɚɧɨ�� ɟɫɥɢ� ɫɨɨɬɜɟɬɫɬɜɭɸɳɢɦ� ɨɛɪɚɡɨɦ� ɩɨɞɨɛɪɚɬɶ� ɱɢɫɥɨ� ɨɛɨɪɨɬɨɜ� ɭɫɬɪɨɣɫɬɜɚ� ɢ�
ɝɟɨɦɟɬɪɢɱɟɫɤɢɟ� ɩɚɪɚɦɟɬɪɵ� ɥɨɩɚɫɬɟɣ�� Ɍɚɤɢɟ� ɭɫɥɨɜɢɹ� ɧɟ� ɜ� ɩɨɥɧɨɣ� ɦɟɪɟ� ɛɭɞɭɬ� ɜɵɩɨɥɧɹɬɶɫɹ� ɬɨɥɶɤɨ ɞɥɹ�
ɭɱɚɫɬɤɨɜ�ɥɨɩɚɫɬɟɣ�ɜɛɥɢɡɢ�ɤɨɪɩɭɫɚ�ɭɫɬɪɨɣɫɬɜɚ�ɢ�ɢɯ�ɨɤɨɧɟɱɧɨɫɬɟɣ��ȼɦɟɫɬɟ�ɫ�ɬɟɦ�ɫɨɜɟɪɲɟɧɧɨ�ɨɱɟɜɢɞɧɨ��ɱɬɨ�
ɡɨɧɚ� ɩɪɢɦɵɤɚɧɢɹ� ɥɨɩɚɫɬɟɣ� ɤ� ɤɨɪɩɭɫɭ� ɧɚɯɨɞɢɬɫɹ� ɜ� ɤɨɧɬɭɪɚɯ� ɫɬɜɨɥɚ� ɫɤɜɚɠɢɧɵ�� ɝɞɟ� ɢɯ� ɜɨɡɦɭɳɚɸɳɟɟ�
ɞɟɣɫɬɜɢɟ� ɧɚ� ɨɛɴɟɦ� ɠɢɞɤɨɫɬɢ� ɜɨɜɫɟ� ɧɟ� ɨɛɹɡɚɬɟɥɶɧɨ�� Ⱦɥɹ� ɩɪɨɬɢɜɨɩɨɥɨɠɧɵɯ� ɤɨɧɰɨɜ� ɥɨɩɚɫɬɟɣ�� ɩɪɨɯɨɞɹ�
ɤɨɬɨɪɵɟ� ɠɢɞɤɨɫɬɶ� ɦɨɠɟɬ� ɩɨɥɭɱɢɬɶ� ɨɬɤɥɨɧɟɧɢɟ� ɨɬ� ɬɪɟɛɭɟɦɨɝɨ� ɧɚɩɪɚɜɥɟɧɢɹ�� ɧɟɨɛɯɨɞɢɦɨ� ɡɚɦɟɬɢɬɶ�
ɫɥɟɞɭɸɳɟɟ��ɭɱɚɫɬɨɤ�ɬɚɤɨɝɨ�ɬɟɱɟɧɢɹ�ɧɟɜɟɥɢɤ�ɢ�ɧɟ�ɦɨɠɟɬ�ɨɤɚɡɚɬɶ�ɫɭɳɟɫɬɜɟɧɧɨɝɨ�ɜɨɡɞɟɣɫɬɜɢɹ�ɧɚ�ɯɚɪɚɤɬɟɪ�
ɪɚɛɨɬɵ�ɜɫɟɣ�ɫɢɫɬɟɦɵ�

Ⱦɥɹ�ɬɨɝɨ� ɱɬɨɛɵ�ɩɨɥɭɱɢɬɶ�ɜɩɨɥɧɟ�ɨɞɧɨɡɧɚɱɧɵɟ�ɝɢɞɪɚɜɥɢɱɟɫɤɢɟ�ɯɚɪɚɤɬɟɪɢɫɬɢɤɢ�ɩɪɨɟɤɬɢɪɭɟɦɨɝɨ�
ɭɫɬɪɨɣɫɬɜɚ�ɩɪɢ�ɡɚɞɚɧɧɨɣ�ɟɝɨ�ɱɚɫɬɨɬɟ�ɜɪɚɳɟɧɢɹ�ɢ�ɫɤɨɪɨɫɬɢ�ɨɫɟɜɨɝɨ�ɩɟɪɟɦɟɳɟɧɢɹ��ɧɟɨɛɯɨɞɢɦɨ�ɭɫɬɚɧɨɜɢɬɶ�
ɤɚɤɢɟ�ɩɚɪɚɦɟɬɪɵ�ɛɭɞɟɬ�ɢɦɟɬɶ�ɠɢɞɤɨɫɬɶ�ɜ�ɪɚɡɥɢɱɧɵɯ�ɫɟɱɟɧɢɹɯ�ɩɪɨɬɨɱɧɨɣ�ɱɚɫɬɢ�ɥɨɩɚɫɬɧɨɝɨ�ɨɪɝɚɧɚ��ɗɬɭ�
ɡɚɞɚɱɭ� ɧɟɜɨɡɦɨɠɧɨ� ɪɟɲɢɬɶ� ɛɟɡ� ɩɪɢɦɟɧɟɧɢɹ� ɭɪɚɜɧɟɧɢɹ� Ȼɟɪɧɭɥɥɢ�� ɤɨɬɨɪɨɟ� ɭɫɬɚɧɚɜɥɢɜɚɟɬ� ɫɜɹɡɶ� ɦɟɠɞɭ�
ɷɧɟɪɝɢɟɣ�ɨɬɞɚɧɧɨɣ�ɩɨɬɨɤɭ��ɤɢɧɟɬɢɱɟɫɤɨɣ�ɷɧɟɪɝɢɟɣ�ɟɝɨ�ɢ�ɞɚɜɥɟɧɢɟɦ�

ɐɟɧɬɪ�ɦɚɫɫɵ�ɩɨɬɨɤɚ�ɠɢɞɤɨɫɬɢ�ɩɪɨɬɟɤɚɸɳɟɣ�ɫɤɜɨɡɶ�ɫɢɫɬɟɦɭ�ɥɨɩɚɫɬɟɣ�ɭɫɬɪɨɣɫɬɜɚ�ɞɜɢɠɟɬɫɹ�ɜ�
ɨɫɟɜɨɦ�ɧɚɩɪɚɜɥɟɧɢɢ��ȼ�ɰɟɥɨɦ�ɜ�ɬɚɤɨɦ�ɦɟɯɚɧɢɡɦɟ�ɢɫɤɥɸɱɟɧɚ�ɜɨɡɦɨɠɧɨɫɬɶ�ɪɚɛɨɬɵ�ɰɟɧɬɪɨɛɟɠɧɵɯ�ɫɢɥ�
ɢ�ɤɚɤ�ɪɟɡɭɥɶɬɚɬ�ɷɬɨɝɨ�± ɪɚɞɢɚɥɶɧɨɟ�ɩɟɪɟɦɟɳɟɧɢɟ�ɩɨɬɨɤɚ�

ɋɯɟɦɚɬɢɱɧɨ� ɜ� ɭɫɬɪɨɣɫɬɜɟ� ɞɥɹ� ɨɱɢɫɬɤɢ� ɤɚɜɟɪɧ� ɦɨɠɧɨ� ɜɵɞɟɥɢɬɶ� ɬɪɢ� ɡɨɧɵ� �ɪɢɫ�� ���� ɩɨɞɜɨɞ�
ɩɪɨɦɵɜɨɱɧɨɣ� ɠɢɞɤɨɫɬɢ� �,��� ɫɢɫɬɟɦɚ� ɥɨɩɚɫɬɟɣ� �,,�� ɢ� ɭɱɚɫɬɨɤ� ɜɵɡɜɚɧɧɵɯ� ɬɟɱɟɧɢɣ� �,,,��� Ⱦɥɹ�
ɢɫɩɨɥɶɡɨɜɚɧɢɹ� ɭɪɚɜɧɟɧɢɹ� Ȼɟɪɧɭɥɥɢ� ɧɟɨɛɯɨɞɢɦɨ� ɩɪɢɧɹɬɶ� ɞɜɢɠɟɧɢɟ� ɠɢɞɤɨɫɬɢ� ɫɤɜɨɡɶ� ɭɫɬɪɨɣɫɬɜɨ�
ɭɫɬɚɧɨɜɢɜɲɢɦɫɹ�� ɱɬɨ� ɩɪɢ� ɧɚɞɥɟɠɚɳɟɦ� ɝɟɨɦɟɬɪɢɱɟɫɤɨɦ� ɩɪɨɟɤɬɢɪɨɜɚɧɢɢ� ɥɨɩɚɫɬɧɨɝɨ� ɨɪɝɚɧɚ� ɜɩɨɥɧɟ�
ɞɨɩɭɫɬɢɦɨ >�@�� ɩɪɢɱɟɦ� ɭɤɚɡɚɧɧɨɟ� ɨɛɫɬɨɹɬɟɥɶɫɬɜɨ� ɯɚɪɚɤɬɟɪɧɨ� ɞɥɹ� ɪɟɠɢɦɨɜ�� ɡɧɚɱɢɬɟɥɶɧɨ�
ɨɬɥɢɱɚɸɳɢɯɫɹ�ɨɬ�ɪɚɫɱɟɬɧɵɯ��ȼ�ɬɚɤɨɦ�ɩɨɬɨɤɟ�ɠɢɞɤɨɫɬɢ�ɪɚɡɥɢɱɚɸɬ�

���ɜɧɭɬɪɟɧɧɟɟ�ɞɚɜɥɟɧɢɟ��ɜɵɡɜɚɧɧɨɟ�ɫɢɥɚɦɢ�ɭɩɪɭɝɨɫɬɢ�ɠɢɞɤɨɫɬɢ��ɬ�ɟ��ɞɚɜɥɟɧɢɟ�ɨɞɧɨɣ�ɱɚɫɬɢɰɵ�
ɧɚ�ɞɪɭɝɭɸ��ɧɚɡɵɜɚɟɦɨɟ�ɫɬɚɬɢɱɟɫɤɢɦ�ɪ�
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ɫɬɚɬɢɱɟɫɤɨɝɨ�ɢ�ɞɢɧɚɦɢɱɟɫɤɨɝɨ�ɞɚɜɥɟɧɢɣ�ɜ�ɷɬɨɣ�ɬɨɱɤɟ
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Ⱦɥɹ� ɞɨɫɬɭɩɧɨɫɬɢ� ɬɟɨɪɟɬɢɱɟɫɤɨɝɨ� ɢɡɭɱɟɧɢɹ� ɜ� ɨɛɥɚɫɬɢ� ɥɨɩɚɫɬɧɨɣ� ɫɢɫɬɟɦɵ� ɢɡ� ɪɚɫɫɦɨɬɪɟɧɢɹ�
ɛɵɥɢ� ɢɫɤɥɸɱɟɧɵ� ɪɚɞɢɚɥɶɧɵɟ� ɩɟɪɟɦɟɳɟɧɢɹ� ɫɬɪɭɟɤ�� ɉɪɢ� ɷɬɨɦ� ɭɫɥɨɜɢɢ� ɱɚɫɬɢɰɚ� ɠɢɞɤɨɫɬɢ��
ɧɚɯɨɞɹɳɚɹɫɹ�ɧɚ�ɪɚɫɫɬɨɹɧɢɢ�U ɨɬ�ɨɫɢ�ɜ�ɧɚɱɚɥɶɧɵɣ�ɦɨɦɟɧɬ��ɜɨ�ɜɫɟ�ɜɪɟɦɹ�ɞɜɢɠɟɧɢɹ�ɞɨɥɠɧɚ�ɨɫɬɚɜɚɬɶɫɹ�
ɧɚ� ɰɢɥɢɧɞɪɢɱɟɫɤɨɣ� ɩɨɜɟɪɯɧɨɫɬɢ� ɞɚɧɧɨɝɨ� ɪɚɞɢɭɫɚ�� ɋɥɟɞɨɜɚɬɟɥɶɧɨ�� ɩɨɜɟɪɯɧɨɫɬɢ� ɬɨɤɚ� ɛɭɞɭɬ� ɢɦɟɬɶ�
ɰɢɥɢɧɞɪɢɱɟɫɤɭɸ�ɮɨɪɦɭ��ɪɢɫ�����

ȼɵɪɚɠɟɧɢɟ�����ɹɜɥɹɟɬɫɹ�ɜɢɞɨɢɡɦɟɧɟɧɧɨɣ�ɮɨɪɦɨɣ�ɡɚɩɢɫɢ�ɭɪɚɜɧɟɧɢɹ�Ȼɟɪɧɭɥɥɢ�ɢ�ɢɫɩɨɥɶɡɭɟɬɫɹ�
ɞɥɹ� ɪɟɲɟɧɢɹ� ɦɧɨɝɢɯ� ɡɚɞɚɱ� ɩɪɢɤɥɚɞɧɨɣ� ɝɢɞɪɨɦɟɯɚɧɢɤɢ�� ɋɬɪɨɝɨ� ɝɨɜɨɪɹ�� ɭɪɚɜɧɟɧɢɟ� Ȼɟɪɧɭɥɥɢ�
ɨɬɧɨɫɢɬɫɹ� ɤ� ɞɜɢɠɟɧɢɸ� ɢɞɟɚɥɶɧɨɣ� ɠɢɞɤɨɫɬɢ� ɜɞɨɥɶ� ɥɢɧɢɢ� ɬɨɤɚ�� ɚ� ɬɚɤɠɟ� ɤ� ɷɥɟɦɟɧɬɚɪɧɨɣ� ɫɬɪɭɣɤɟ�
ɠɢɞɤɨɫɬɢ�� ɧɨ� ɜɦɟɫɬɟ� ɫ� ɬɟɦ� ɟɝɨ� ɪɚɫɩɪɨɫɬɪɚɧɹɸɬ� ɧɚ� ɤɨɧɟɱɧɵɟ� ɨɛɴɟɦɵ� ɠɢɞɤɨɫɬɢ� ɢ�� ɜ� ɱɚɫɬɧɨɫɬɢ�� ɧɚ�
ɞɜɢɠɟɧɢɟ�ɠɢɞɤɨɫɬɢ�ɜ� ɬɪɭɛɚɯ�� ɱɬɨ�ɧɟɫɤɨɥɶɤɨ�ɢɞɟɧɬɢɱɧɨ� ɫɤɜɚɠɢɧɧɵɦ�ɭɫɥɨɜɢɹɦ��Ɍɚɤɚɹ� ɜɨɡɦɨɠɧɨɫɬɶ�
ɞɨɫɬɢɝɚɟɬɫɹ�ɛɥɚɝɨɞɚɪɹ�ɷɧɟɪɝɟɬɢɱɟɫɤɨɦɭ�ɫɦɵɫɥɭ��ɤɨɬɨɪɵɦ�ɨɛɥɚɞɚɟɬ�ɭɪɚɜɧɟɧɢɟ�Ȼɟɪɧɭɥɥɢ�>�@�

ɇɚ� ɪɢɫ�� �� ɩɨɤɚɡɚɧɵ� ɞɜɚ� ɤɨɧɬɪɨɥɶɧɵɯ� ɫɟɱɟɧɢɹ� ɜ� ɢɧɬɟɪɜɚɥɟ� ɭɫɬɪɨɣɫɬɜɚ�� �� ± �� ɢ� �� ± ���
ɪɚɫɩɨɥɨɠɟɧɧɵɟ� ɩɟɪɟɞ� ɫɢɫɬɟɦɨɣ� ɥɨɩɚɫɬɟɣ� ɢ� ɡɚ� ɧɟɣ� ɫɨɨɬɜɟɬɫɬɜɟɧɧɨ�� ɤɪɨɦɟ� ɬɨɝɨ�� ɧɚ� ɫɯɟɦɟ� ɬɚɤɠɟ�
ɜɵɞɟɥɟɧɚ�ɷɥɟɦɟɧɬɚɪɧɚɹ�ɤɨɥɶɰɟɜɚɹ�ɫɬɪɭɣɤɚ�ɬɨɥɳɢɧɨɣ�GU��ɪɚɫɩɨɥɨɠɟɧɧɚɹ�ɧɚ�ɪɚɞɢɭɫɚɯ�U� ɢ�U���Ɍɨɥɳɢɧɚ�
ɰɢɥɢɧɞɪɢɱɟɫɤɨɣ� ɫɬɪɭɣɤɢ� ɬɨɤɚ� GU ɜɵɛɪɚɧɚ� ɫɬɨɥɶ� ɦɚɥɨɣ�� ɱɬɨ� ɜ� ɟɟ� ɩɪɟɞɟɥɚɯ� ɫɤɨɪɨɫɬɶ�� ɞɚɜɥɟɧɢɟ� ɢ�
ɩɥɨɬɧɨɫɬɶ�ɦɨɠɧɨ�ɫɱɢɬɚɬɶ�ɧɟɢɡɦɟɧɧɵɦɢ�

ɉɪɨɯɨɞɹ� ɱɟɪɟɡ� ɫɢɫɬɟɦɭ� ɥɨɩɚɫɬɟɣ�
ɠɢɞɤɨɫɬɶ� ɫɨɜɟɪɲɚɟɬ� ɫɥɨɠɧɨɟ� ɞɜɢɠɟɧɢɟ��
ɤɨɬɨɪɵɦ� ɨɩɪɟɞɟɥɹɟɬɫɹ� ɝɢɞɪɨɦɟɯɚɧɢɱɟɫɤɢɟ�
ɫɜɨɣɫɬɜɚ� ɭɫɬɪɨɣɫɬɜɚ� ɞɥɹ� ɨɱɢɫɬɤɢ� ɤɚɜɟɪɧ��
Ɇɚɬɟɪɢɚɥɶɧɵɦɢ� ɝɪɚɧɢɰɚɦɢ� ɩɨɬɨɤɚ�
ɩɪɨɦɵɜɨɱɧɨɣ� ɠɢɞɤɨɫɬɢ� ɜ� ɢɧɬɟɪɜɚɥɟ� ɤɨɪɩɭɫɚ�
ɭɫɬɪɨɣɫɬɜɚ� ɹɜɥɹɸɬɫɹ� ɧɚɪɭɠɧɵɟ� ɫɬɟɧɤɢ�
ɩɨɫɥɟɞɧɟɝɨ�ɢ�ɫɬɜɨɥ�ɫɤɜɚɠɢɧɵ��ɋɬɟɧɤɢ�ɤɨɪɩɭɫɚ�
ɧɟɩɨɞɜɢɠɧɵ� ɢ� ɫɤɨɪɨɫɬɢ� ɩɨɬɨɤɚ� ɨɬɧɨɫɢɬɟɥɶɧɨ�
ɧɢɯ��ɚ�ɩɪɢ�ɫɬɚɬɢɱɟɫɤɨɦ�ɩɨɥɨɠɟɧɢɢ�ɭɫɬɪɨɣɫɬɜɚ�
ɢ� ɫɬɟɧɨɤ� ɫɤɜɚɠɢɧɵ�� ɹɜɥɹɸɬɫɹ� ɫɤɨɪɨɫɬɹɦɢ�
ɚɛɫɨɥɸɬɧɨɝɨ� ɞɜɢɠɟɧɢɹ�� ɋɢɫɬɟɦɚ� ɥɨɩɚɫɬɟɣ�
ɜɪɚɳɚɟɬɫɹ�� ɬ�ɟ�� ɨɧɢ� ɩɨɞɜɢɠɧɵ� ɢ�� ɩɪɨɯɨɞɹ� ɢɯ�
ɠɢɞɤɨɫɬɶ�� ɛɭɞɟɬ� ɫɨɜɟɪɲɚɬɶ� ɨɬɧɨɫɢɬɟɥɶɧɨɟ�
ɞɜɢɠɟɧɢɟ�� Ⱦɥɹ� ɯɚɪɚɤɬɟɪɢɫɬɢɤɢ� ɩɨɬɨɤɚ
ɩɪɨɦɵɜɨɱɧɨɣ� ɠɢɞɤɨɫɬɢ� ɜ� ɧɟɤɨɬɨɪɨɣ� ɨɛɥɚɫɬɢ�
ɞɨɫɬɚɬɨɱɧɨ� ɭɫɬɚɧɨɜɢɬɶ� ɜɟɥɢɱɢɧɭ� ɢ�
ɧɚɩɪɚɜɥɟɧɢɟ� ɫɤɨɪɨɫɬɢ� ɜ� ɤɚɠɞɨɣ� ɬɨɱɤɟ�
ɪɚɫɫɦɚɬɪɢɜɚɟɦɨɝɨ� ɭɱɚɫɬɤɚ� ɜ� ɡɚɜɢɫɢɦɨɫɬɢ� ɨɬ�

ɜɪɟɦɟɧɢ��ɢɧɵɦɢ�ɫɥɨɜɚɦɢ�ɡɚɞɚɬɶ�ɩɨɥɟ�ɫɤɨɪɨɫɬɟɣ��ɪɢɫ������ɉɪɢ�ɷɬɨɦ�ɚɛɫɨɥɸɬɧɚɹ�ɫɤɨɪɨɫɬɶ�ɫ ɜ�ɨɛɥɚɫɬɢ�
ɥɨɩɚɫɬɧɨɝɨ�ɨɪɝɚɧɚ�ɦɨɠɟɬ�ɛɵɬɶ�ɩɨɥɭɱɟɧɚ�ɤɚɤ�ɫɭɦɦɚ�ɨɬɧɨɫɢɬɟɥɶɧɨɣ�Z ɢ�ɩɟɪɟɧɨɫɧɨɣ�X��ɱɬɨ�ɜ�ɜɟɤɬɨɪɧɨɣ�
ɮɨɪɦɟ�ɢɦɟɟɬ�ɜɢɞ

XZF
&&&

� � ���
ɉɟɪɟɧɨɫɧɵɦ� ɞɜɢɠɟɧɢɟɦ� ɹɜɥɹɟɬɫɹ� ɜɪɚɳɟɧɢɟ� ɥɨɩɚɫɬɧɨɝɨ� ɤɨɥɟɫɚ� ɫ� ɭɝɥɨɜɨɣ� ɫɤɨɪɨɫɬɶɸ� Ȧ�

ɨɬɧɨɫɢɬɟɥɶɧɨ�ɧɟɩɨɞɜɢɠɧɨɣ�ɨɫɢ��ɉɪɢ�ɪɚɫɫɬɨɹɧɢɢ�ɪɚɫɫɦɚɬɪɢɜɚɟɦɨɣ�ɱɚɫɬɢɰɵ�ɨɬ�ɨɫɢ�ɭɫɬɪɨɣɫɬɜɚ�ɪɚɜɧɨɦ�
5��ɜɟɥɢɱɢɧɚ�ɩɟɪɟɧɨɫɧɨɣ�ɫɤɨɪɨɫɬɢ

5Q5X S Z � � ���
ɝɞɟ�Ȧ�± ɭɝɥɨɜɚɹ�ɫɤɨɪɨɫɬɶ�ɜɪɚɳɟɧɢɹ�ɭɫɬɪɨɣɫɬɜɚ��ɪɚɞ�ɫ��Q ± ɱɚɫɬɨɬɚ�ɜɪɚɳɟɧɢɹ�ɭɫɬɪɨɣɫɬɜɚ��ɫ���

ɗɬɨɬ� ɩɨɞɯɨɞ� ɩɨɡɜɨɥɹɟɬ� ɢɫɩɨɥɶɡɨɜɚɬɶ� ɢɡɜɟɫɬɧɵɣ� ɢɡ� ɦɟɯɚɧɢɤɢ� ɦɟɬɨɞ� ɩɨɫɬɪɨɟɧɢɹ� ɩɥɚɧɨɜ�
ɫɤɨɪɨɫɬɟɣ�

Ɋɢɫ�����ɋɯɟɦɚ�ɰɢɥɢɧɞɪɢɱɟɫɤɨɣ�ɫɬɪɭɣɤɢ�ɬɨɤɚ�ɜ�
ɢɧɬɟɪɜɚɥɟ�ɭɫɬɪɨɣɫɬɜɚ�ɞɥɹ�ɨɱɢɫɬɤɢ�ɤɚɜɟɪɧ



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

��

Ɍɚɤɢɦ� ɨɛɪɚɡɨɦ�� ɩɨɞɜɢɠɧɚɹ� ɫɢɫɬɟɦɚ� ɨɬɫɱɟɬɚ�� ɫɜɹɡɚɧɧɚɹ� ɫ� ɥɨɩɚɫɬɧɵɦ� ɷɥɟɦɟɧɬɨɦ�� ɜɪɚɳɚɟɬɫɹ�
ɨɬɧɨɫɢɬɟɥɶɧɨ�ɨɫɢ�ɫ�ɭɝɥɨɜɨɣ�ɫɤɨɪɨɫɬɶɸ�Ȧ��Ɋɚɫɩɨɥɨɠɢɜ�ɧɚɱɚɥɨ�ɨɬɫɱɟɬɚ�ɧɚ�ɨɫɢ�ɜɪɚɳɟɧɢɹ��ɩɨɥɭɱɢɦ�ɞɥɹ�
ɧɟɤɨɬɨɪɨɣ� ɬɨɱɤɢ� P�� ɨɩɪɟɞɟɥɹɟɦɨɣ� ɪɚɞɢɭɫ�ɜɟɤɬɨɪɨɦ� U

&
�� ɡɧɚɱɟɧɢɟ� ɩɟɪɟɧɨɫɧɨɣ� ɫɤɨɪɨɫɬɢ� X

&
�� ɤɚɤ�

ɜɟɤɬɨɪɧɨɟ�ɩɪɨɢɡɜɟɞɟɧɢɟ�ɭɝɥɨɜɨɣ�ɫɤɨɪɨɫɬɢ�Z
&
ɧɚ�ɪɚɞɢɭɫ�ɜɟɤɬɨɪ� U

&
�ɪɢɫ����

UX
&&&

uZ � ���

ɇɚɩɪɚɜɥɟɧɢɟ�ɫɤɨɪɨɫɬɢ� X
&
ɨɩɪɟɞɟɥɹɟɬɫɹ�ɧɨɪɦɚɥɶɸ�ɤ�ɩɥɨɫɤɨɫɬɢ��ɨɛɪɚɡɨɜɚɧɧɨɣ�ɨɫɶɸ�ɜɪɚɳɟɧɢɹ

Ȧ�ɢ�ɪɚɞɢɭɫ�ɜɟɤɬɨɪɨɦ� U
&
��Ɉɬɤɭɞɚ�ɚɛɫɨɥɸɬɧɚɹ�ɫɤɨɪɨɫɬɶ�ɪɚɜɧɚ

�� UZF
&&&&

uZ� � ���
ȼɟɥɢɱɢɧɚ� ɩɟɪɟɧɨɫɧɨɣ� ɫɤɨɪɨɫɬɢ� X ɬɚɤɠɟ� ɦɨɠɟɬ�

ɛɵɬɶ�ɨɩɪɟɞɟɥɟɧɚ�ɢɡ�ɜɵɪɚɠɟɧɢɹ
X  �ȦU VLQ ȦAU� ���

ɗɧɟɪɝɢɹ� G(�� ɩɨɞɜɨɞɢɦɚɹ� ɜ� ɚɛɫɨɥɸɬɧɨɦ� ɞɜɢɠɟɧɢɢ�
ɷɥɟɦɟɧɬɚɦ� GU �ɪɢɫ�� ��� ɥɨɩɚɫɬɟɣ� ɤ� ɷɥɟɦɟɧɬɚɪɧɨɦɭ� ɨɛɴɟɦɭ�
ɩɪɨɦɵɜɨɱɧɨɣ� ɠɢɞɤɨɫɬɢ� G9�� ɪɚɜɧɚ� ɫɭɦɦɟ� ɫɟɤɭɧɞɧɨɣ�
ɪɚɛɨɬɵ� ɫɢɥ� ɞɚɜɥɟɧɢɹ� Gȿɞɚɜ�� ɩɪɢɪɚɳɟɧɢɹ� ɤɢɧɟɬɢɱɟɫɤɨɣ�
ɷɧɟɪɝɢɢ�Gȿɤɢɧ ɫɟɤɭɧɞɧɨɣ�ɦɚɫɫɵ�GP ɢ�ɩɨɬɟɪɶ�ɷɧɟɪɝɢɢ�Gȿɬɪ��
ɫɜɹɡɚɧɧɵɯ�ɫ�ɜɹɡɤɨɫɬɶɸ�ɨɱɢɫɬɧɨɝɨ�ɚɝɟɧɬɚ

G(  �Gȿɞɚɜ ��Gȿɤɢɧ ��Gȿɬɪ� ���
Ɉɛɨɡɧɚɱɢɜ� ɩɥɨɳɚɞɶ� ɫɟɱɟɧɢɹ� ɫɬɪɭɣɤɢ� ɱɟɪɟɡ� G)  �

�ʌUGU ɫ� ɫɨɨɬɜɟɬɫɬɜɭɸɳɢɦ� ɦɟɫɬɨɩɨɥɨɠɟɧɢɸ� ɢɧɞɟɤɫɨɦ�
ɤɨɧɬɪɨɥɶɧɨɝɨ� ɫɟɱɟɧɢɹ�� ɩɨɥɭɱɢɦ� ɫɥɟɞɭɸɳɢɟ� ɜɟɥɢɱɢɧɵ��

ɋɟɤɭɧɞɧɚɹ�ɦɚɫɫɚ�ɩɪɨɦɵɜɨɱɧɨɣ�ɠɢɞɤɨɫɬɢ��ɩɪɨɯɨɞɹɳɚɹ�ɱɟɪɟɡ�ɤɨɧɬɪɨɥɶɧɨɟ�ɫɟɱɟɧɢɟ���± ���ɛɭɞɟɬ
GP�  �ȡ�G9�  �ȡ��ʌU�GU�F�D  �ȡ�F�DG)�� ���

Ⱦɥɹ�ɫɟɱɟɧɢɹ���± ��ɨɧɚ�ɛɭɞɟɬ
GP�  �ȡ�G9�  �ȡ��ʌU�GU�F�D  �ȡ�F�DG)�� ����

ɝɞɟ� F�D ɢ� F�D ± ɫɨɫɬɚɜɥɹɸɳɢɟ� ɚɛɫɨɥɸɬɧɨɣ� ɫɤɨɪɨɫɬɢ� ɫ�� ɧɨɪɦɚɥɶɧɵɟ� ɫɨɨɬɜɟɬɫɬɜɭɸɳɢɦ� ɩɥɨɳɚɞɹɦ�
ɫɟɱɟɧɢɹ�G)� ɢ�G)��

ȼ� ɫɜɹɡɢ� ɫ� ɨɛɨɡɧɚɱɟɧɧɵɦɢ� ɪɚɧɟɟ� ɨɝɪɚɧɢɱɟɧɢɹɦɢ� ɪɚɫɫɦɚɬɪɢɜɚɟɬɫɹ� ɬɨɥɶɤɨ� ɭɫɬɚɧɨɜɢɜɲɟɟɫɹ�
ɞɜɢɠɟɧɢɟ� ɠɢɞɤɨɫɬɢ� ɩɪɢ� ɧɟɢɡɦɟɧɧɨɫɬɢ� ɥɢɧɢɢ� ɬɨɤɚ�� ɋɬɪɭɣɤɚ� ɬɨɤɚ� ɨɛɪɚɡɨɜɚɧɚ� ɩɨɜɟɪɯɧɨɫɬɹɦɢ� ɬɨɤɚ��
ɩɪɨɯɨɞɹɳɢɦɢ� ɱɟɪɟɡ� ɤɨɧɬɭɪɵ�� ɨɛɨɡɧɚɱɟɧɧɵɟ� ɫɨɝɥɚɫɧɨ� ɫɯɟɦɟ� �ɪɢɫ�� ��� ɨɤɪɭɠɧɨɫɬɹɦɢ� ɫɥɟɞɭɸɳɢɯ�
ɪɚɞɢɭɫɨɜ�U� ɢ�U� ��GU ɢ�U� ɢ�U� ��GU�

ɋɨɝɥɚɫɧɨ�ɨɩɪɟɞɟɥɟɧɢɸ�ɫɬɪɭɣɤɢ�ɬɨɤɚ�>�@��ɩɨɬɨɤ�ɦɨɠɟɬ�ɜɯɨɞɢɬɶ�ɢɥɢ�ɜɵɯɨɞɢɬɶ�ɢɡ�ɜɵɞɟɥɟɧɧɨɝɨ�
ɭɱɚɫɬɤɚ�ɟɟ�ɬɨɥɶɤɨ�ɱɟɪɟɡ�ɬɨɪɰɟɜɵɟ�ɫɟɱɟɧɢɹ�G)� ɢ�G)���ɋɥɟɞɨɜɚɬɟɥɶɧɨ�ɭɪɚɜɧɟɧɢɟ�ɧɟɪɚɡɪɵɜɧɨɫɬɢ�GP�  �
GP�  � GP�� ɜ� ɫɨɨɬɜɟɬɫɬɜɢɢ� ɫ� ɤɨɬɨɪɵɦ� ɫɟɤɭɧɞɧɚɹ� ɦɚɫɫɚ� ɨɫɬɚɟɬɫɹ� ɧɟɢɡɦɟɧɧɨɣ� ɞɥɹ� ɥɸɛɨɝɨ� ɫɟɱɟɧɢɹ�
ɫɬɪɭɣɤɢ��ɦɨɠɧɨ�ɡɚɩɢɫɚɬɶ�ɜ�ɮɨɪɦɟ�

ȡ�F�DG)�  �ȡ�F�DG)�  �ȡFDG)� ����
ɍɱɢɬɵɜɚɹ� ɱɬɨ� ɠɢɞɤɨɫɬɶ� ɩɪɚɤɬɢɱɟɫɤɢ� ɧɟɫɠɢɦɚɟɦɚ� ± ɷɬɨ� ɢ� ɛɵɥɨ� ɩɨɥɨɠɟɧɨ� ɜ� ɨɫɧɨɜɭ�

ɚɧɚɥɢɬɢɱɟɫɤɨɝɨ� ɪɚɫɫɦɨɬɪɟɧɢɹ� ɩɪɢɧɰɢɩɚ� ɪɚɛɨɬɵ� ɭɫɬɪɨɣɫɬɜɚ�� ɦɨɠɧɨ� ɫɱɢɬɚɬɶ� ȡ�  � ȡ��� ɉɪɢ� ɷɬɨɦ�
ɜɵɪɚɠɟɧɢɟ������ɩɪɢɧɢɦɚɟɬ�ɜɢɞ

F�DG)�  �F�DG)�  �FDG) ����
ɢɥɢ

G9�  �G9�  �G9� ����
ɋɟɤɭɧɞɧɚɹ�ɪɚɛɨɬɚ�ɫɢɥ�ɞɚɜɥɟɧɢɹ�ɜ�ɫɟɱɟɧɢɢ���± �

Gȿɞɚɜ  �ɪ��ʌU�GU�F�ɚ ����
Ʉɢɧɟɬɢɱɟɫɤɚɹ�ɷɧɟɪɝɢɹ�ɷɥɟɦɟɧɬɚɪɧɨɣ�ɫɟɤɭɧɞɧɨɣ�ɦɚɫɫɵ�GP�

Gȿ�ɤɢɧ  �
�

�
��FGP

� ����

ɉɨ�ɬɨɣ�ɠɟ�ɫɯɟɦɟ�ɡɚɩɢɲɟɦ�ɫɟɤɭɧɞɧɭɸ�ɪɚɛɨɬɭ�ɫɢɥ�ɞɚɜɥɟɧɢɹ�ɞɥɹ�ɫɟɱɟɧɢɹ���± �
Gȿɞɚɜ  �ɪ��ʌU�GU�F�ɚ� ����

ɚ�ɤɢɧɟɬɢɱɟɫɤɚɹ�ɷɧɟɪɝɢɹ�ɷɥɟɦɟɧɬɚɪɧɨɣ�ɫɟɤɭɧɞɧɨɣ�ɦɚɫɫɵ�GP�

Gȿ�ɤɢɧ  �
�

�
��FGP

� ����

Ɋɢɫ�����ȼɟɤɬɨɪɧɚɹ�ɫɢɫɬɟɦɚ�
ɩɪɟɞɫɬɚɜɥɟɧɢɹ�ɩɟɪɟɧɨɫɧɨɣ�ɫɤɨɪɨɫɬɢ



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

��

ɋɨɝɥɚɫɧɨ�ɡɚɩɢɫɚɧɧɨɦɭ
Gȿɞɚɜ  ��Gȿ� ± Gȿ��ɞɚɜ  �ɪ�G9� ± ɪ�G9�� ����

Gȿɤɢɧ  ��Gȿ� ± Gȿ��ɤɢɧ  �
��

�
��

�
�� FGPFGP
� � ����

ɂɡ� ɭɪɚɜɧɟɧɢɹ� ����� ɱɟɬɤɨ� ɜɢɞɧɨ�� ɱɬɨ� ɧɟɨɛɯɨɞɢɦɵɦ� ɭɫɥɨɜɢɟɦ� ɩɨɥɭɱɟɧɢɹ� ɩɪɢɟɦɥɟɦɵɯ�
ɝɢɞɪɨɦɟɯɚɧɢɱɟɫɤɢɯ� ɯɚɪɚɤɬɟɪɢɫɬɢɤ� ɜ� ɭɫɬɪɨɣɫɬɜɟ� ɞɥɹ� ɨɱɢɫɬɤɢ� ɤɚɜɟɪɧ�� ɹɜɥɹɟɬɫɹ� ɭɫɬɚɧɨɜɥɟɧɢɟ� ɜɩɨɥɧɟ�
ɨɩɪɟɞɟɥɟɧɧɨɝɨ�ɪɟɠɢɦɚ�ɨɛɬɟɤɚɧɢɹ�ɥɨɩɚɫɬɟɣ��ɤɨɬɨɪɵɣ�ɜɥɢɹɟɬ�ɧɚ�ɜɟɥɢɱɢɧɭ�ɢ�ɧɚɩɪɚɜɥɟɧɢɟ�ɜɵɡɜɚɧɧɵɯ�
ɫɤɨɪɨɫɬɟɣ�� ɗɬɨ� ɜɵɪɚɠɚɟɬɫɹ� ɜ� ɫɥɟɞɭɸɳɟɦ�� ɚɛɫɨɥɸɬɧɚɹ� ɫɤɨɪɨɫɬɶ� ɧɚ� ɜɵɯɨɞɟ� ɢɡ� ɥɨɩɚɫɬɧɨɣ� ɫɢɫɬɟɦɵ�
ɞɨɥɠɧɚ� ɛɵɬɶ� ɛɨɥɶɲɟ� ɟɟ� ɡɧɚɱɟɧɢɹ� ɧɚ� ɜɯɨɞɟ�� Ⱦɥɹ� ɷɥɟɦɟɧɬɚɪɧɨɣ� ɤɨɥɶɰɟɜɨɣ� ɫɬɪɭɣɤɢ� ɬɨɤɚ� ɬɚɤɨɟ�
ɭɜɟɥɢɱɟɧɢɟ� ɦɨɠɟɬ� ɨɫɭɳɟɫɬɜɥɹɟɬɫɹ� ɡɚ� ɫɱɟɬ� ɢɫɩɨɥɶɡɨɜɚɧɢɹ� ɨɩɪɟɞɟɥɟɧɧɨɝɨ� ɩɪɨɮɢɥɹ��
ɯɚɪɚɤɬɟɪɢɡɭɸɳɟɝɨɫɹ�ɢɡɦɟɧɟɧɢɟɦ�ɭɝɥɚ�ɜɯɨɞɚ�ɩɨɬɨɤɚ�ɜ�ɥɨɩɚɫɬɶ�ɢ�ɜɵɯɨɞɚ�ɢɡ�ɧɟɟ�

ȼɵɜɨɞɵ
�� Ɉɛɨɫɧɨɜɚɧɚ�ɜɨɡɦɨɠɧɨɫɬɶ�ɩɪɢɦɟɧɟɧɢɹ�ɭɪɚɜɧɟɧɢɹ�Ȼɟɪɧɭɥɥɢ�ɤ�ɢɫɫɥɟɞɨɜɚɧɢɸ�ɝɢɞɪɨɦɟɯɚɧɢɱɟɫɤɢɯ�

ɯɚɪɚɤɬɟɪɢɫɬɢɤ�ɩɨɬɨɤɚ��ɩɪɨɯɨɞɹɳɟɝɨ�ɫɤɜɨɡɶ�ɥɨɩɚɫɬɧɭɸ�ɫɢɫɬɟɦɭ�ɭɫɬɪɨɣɫɬɜɚ�ɞɥɹ�ɨɱɢɫɬɤɢ�ɤɚɜɟɪɧ�
�� ɉɨɤɚɡɚɧɨ�ɪɚɫɩɪɟɞɟɥɟɧɢɹ�ɩɨɥɹ�ɫɤɨɪɨɫɬɟɣ�ɩɨɬɨɤɚ�ɜ�ɚɛɫɨɥɸɬɧɨɦ�ɢ�ɨɬɧɨɫɢɬɟɥɶɧɨɦ�ɞɜɢɠɟɧɢɹɯ�

ɩɪɨɦɵɜɨɱɧɨɣ�ɠɢɞɤɨɫɬɢ�
�� Ⱥɧɚɥɢɬɢɱɟɫɤɢ� ɞɨɤɚɡɚɧɚ� ɧɟɨɛɯɨɞɢɦɨɫɬɶ� ɝɢɞɪɨɦɟɯɚɧɢɱɟɫɤɨɝɨ� ɩɨɞɯɨɞɚ� ɤ� ɪɟɲɟɧɢɸ� ɡɚɞɚɱ�

ɩɪɨɟɤɬɢɪɨɜɚɧɢɹ�ɝɟɨɦɟɬɪɢɢ�ɥɨɩɚɫɬɟɣ�ɭɫɬɪɨɣɫɬɜɚ�

7KH�VXEMHFW�RI�WKH�DUWLFOH�DUH�TXHVWLRQV�RI�PRWLRQ�RI�ERUH�PXG�WKURXJK�WKH�V\VWHP�RI�LPSHOOHU�EODGHV�RI�GHYLFH�
IRU�FOHDQLQJ�RI�FDYLWLHV��'LVWULEXWLRQ�RI�VSHHGV�LV�VKRZQ�GXULQJ�ZRUN�RI�H[HFXWLYH�EUDQFK�RI�WKH�GHVLJQHG�PHFKDQLVP��
7KH�WHUPV�RI�DSSOLFDWLRQ�RI�WKH�ZRUNHG�RXW�GHYLFH�DUH�DQDO\WLFDOO\�UHDVRQDEOH�IRU�WUHDWPHQW�RI�FDYLW\�DUHD�

.H\�ZRUGV� ERUH�KROH��GHYLFH�IRU�WUHDWPHQW��OLQNZRUN��ERUH�PXG��VSHHG��LPSHOOHU�EODGH��HQHUJ\�

Ɋɨɡɝɥɹɧɭɬɨ ɩɢɬɚɧɧɹ�ɪɭɯɭ�ɩɪɨɦɢɜɚɥɶɧɨʀ�ɪɿɞɢɧɢ�ɤɪɿɡɶ�ɫɢɫɬɟɦɭ�ɥɨɩɚɬɟɣ�ɩɪɢɫɬɪɨɸ�ɞɥɹ�ɨɱɢɳɟɧɧɹ�ɤɚɜɟɪɧ��
ɉɨɤɚɡɚɧɨ ɪɨɡɩɨɞɿɥ� ɲɜɢɞɤɨɫɬɟɣ� ɨɛɭɫɥɨɜɥɟɧɵɯ� ɪɨɛɨɬɨɸ� ɜɢɤɨɧɚɜɱɨɝɨ� ɨɪɝɚɧɭ� ɩɪɨɟɤɬɨɜɚɧɨɝɨ� ɦɟɯɚɧɿɡɦɭ��
Ⱥɧɚɥɿɬɢɱɧɨ�ɨɛɝɪɭɧɬɨɜɚɧɨ ɭɦɨɜɢ�ɡɚɫɬɨɫɭɜɚɧɧɹ�ɪɨɡɪɨɛɥɟɧɨɝɨ�ɩɪɢɫɬɪɨɸ�ɞɥɹ�ɨɛɪɨɛɤɢ�ɤɚɜɟɪɧɨɡɧɨʀ�ɡɨɧɢ�

Ʉɥɸɱɨɜɿ� ɫɥɨɜɚ� ɫɜɟɪɞɥɨɜɢɧɚ�� ɩɪɢɫɬɪɿɣ� ɞɥɹ� ɨɛɪɨɛɤɢ�� ɲɚɪɧɿɪɧɢɣ ɦɟɯɚɧɿɡɦ�� ɩɪɨɦɢɜɚɥɶɧɚ� ɪɿɞɢɧɚ��
ɲɜɢɞɤɿɫɬɶ��ɥɨɩɚɬɶ��ɟɧɟɪɝɿɹ�

Ʌɢɬɟɪɚɬɭɪɚ
�� Ⱦɚɜɢɞɟɧɤɨ Ⱥ� ɇ��� ɂɝɧɚɬɨɜ Ⱥ� Ⱥ��� əɰɵɤ ȼ� ȼ�� ɍɫɨɜɟɪɲɟɧɫɬɜɨɜɚɧɢɟ� ɭɫɬɪɨɣɫɬɜɚ� ɞɥɹ� ɨɛɪɚɛɨɬɤɢ�

ɫɤɜɚɠɢɧɵ����ɇɚɭɤɨɜɢɣ�ɜɿɫɧɢɤ�ɇȽɍ��± ������± ʋ����± ɋ����±���
�� Ɏɟɞɹɟɜɫɤɢɣ� Ʉ�Ʉ�� Ƚɢɞɪɨɦɟɯɚɧɢɤɚ� �� Ʉ� Ʉ� Ɏɟɞɹɟɜɫɤɢɣ�� ə� ɂ� ȼɨɣɬɤɭɧɫɤɢɣ�� ɘ� ɂ� Ɏɚɞɟɟɜ� ± Ʌ� ��

ɋɭɞɨɫɬɪɨɟɧɢɟ��������± ����ɫ�
�� ɇɚɫɨɫɵ��ɜɟɧɬɢɥɹɬɨɪɵ��ɤɨɦɩɪɟɫɫɨɪɵ���Ⱥ�ɇ��ɒɟɪɫɬɸɤ��± Ɇ���ȼɵɫɲɚɹ�ɲɤɨɥɚ��������± ����ɫ�
�� Ƚɢɞɪɚɜɥɢɤɚ���Ⱦ�ȼ��ɒɬɟɪɟɧɥɢɯɬ��± Ɇ� ��ɗɧɟɪɝɨɚɬɨɦɢɡɞɚɬ��������± ����ɫ�
�� Ƚɢɞɪɨɦɟɯɚɧɢɤɚ���Ɇ�ə��Ⱥɥɮɟɪɶɟɜ�± Ɇ� ��Ɋɟɱɧɨɣ�ɬɪɚɧɫɩɨɪɬ��������± ����ɫ�

ɉɨɫɬɭɩɢɥɚ���������

ɍȾɄ�������

Ⱥ��ɇ��Ⱦɚɜɢɞɟɧɤɨ� ɞ�ɪ�ɬɟɯɧ��ɧɚɭɤ��Ⱥ��Ⱥ��ɂɝɧɚɬɨɜ��ɉ��ɉ��ɉɨɥɢɳɭɤ

Ƚɨɫɭɞɚɪɫɬɜɟɧɧɨɟ�ɜɵɫɲɟɟ�ɭɱɟɛɧɨɟ�ɡɚɜɟɞɟɧɢɟ�©ɇɚɰɢɨɧɚɥɶɧɵɣ�ɝɨɪɧɵɣ�ɭɧɢɜɟɪɫɢɬɟɬª�
ɝ��Ⱦɧɟɩɪɨɩɟɬɪɨɜɫɤ��ɍɤɪɚɢɧɚ

ɈȻ�ɈɋɈȻȿɇɇɈɋɌəɏ�ȽɂȾɊɈɌɊȺɇɋɉɈɊɌȺ�ɄȿɊɇȺ�ɉɈɌɈɄɈɆ�ȼəɁɄɈ�
ɉɅȺɋɌɂɑɇɈɃ�ɀɂȾɄɈɋɌɂ

ɉɪɟɞɫɬɚɜɥɟɧ� ɚɧɚɥɢɡ� ɬɟɨɪɢɢ� ɢ� ɩɪɚɤɬɢɤɢ� ɛɭɪɟɧɢɹ� ɫ� ɝɢɞɪɨɬɪɚɧɫɩɨɪɬɨɦ� ɤɟɪɧɚ�� ɉɨɤɚɡɚɧɵ�
ɧɚɩɪɚɜɥɟɧɢɹ� ɫɨɜɟɪɲɟɧɫɬɜɨɜɚɧɢɹ� ɬɟɯɧɨɥɨɝɢɢ� ɛɭɪɟɧɢɹ� ɢ� ɩɨɫɬɚɜɥɟɧɵ� ɡɚɞɚɱɢ�� ɪɟɲɟɧɢɟ� ɤɨɬɨɪɵɯ�
ɩɨɡɜɨɥɢɬ� ɛɨɥɟɟ� ɷɮɮɟɤɬɢɜɧɨ� ɩɪɢɦɟɧɹɬɶ� ɭɤɚɡɚɧɧɭɸ�ɬɟɯɧɨɥɨɝɢɸ�� ɂɡɭɱɟɧɵ� ɜɨɩɪɨɫɵ� ɜɡɚɢɦɨɞɟɣɫɬɜɢɹ�
ɝɥɢɧɢɫɬɵɯ�ɩɨɪɨɞ�ɫ�ɪɚɡɥɢɱɧɵɦɢ�ɨɱɢɫɬɧɵɦɢ�ɚɝɟɧɬɚɦɢ�

Ʉɥɸɱɟɜɵɟ� ɫɥɨɜɚ� ɞɜɨɣɧɚɹ� ɤɨɥɨɧɧɚ� ɛɭɪɢɥɶɧɵɯ� ɬɪɭɛ�� ɝɥɢɧɢɫɬɵɟ� ɩɨɪɨɞɵ�� ɨɱɢɫɬɧɨɣ� ɚɝɟɧɬ��
ɩɨɜɟɪɯɧɨɫɬɧɨ�ɚɤɬɢɜɧɨɟ�ɜɟɳɟɫɬɜɨ��ɤɟɪɧ��ɚɞɫɨɪɛɰɢɹ�


