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

��

ɍȾɄ�������������������

Ȼ� ɇ��ȼɚɫɸɤ��ɤɚɧɞ��ɬɟɯɧ��ɧɚɭɤ

Ɉɛɳɟɫɬɜɨ�ɢɡɨɛɪɟɬɚɬɟɥɟɣ�ɢ�ɪɚɰɢɨɧɚɥɢɡɚɬɨɪɨɜ�ɍɤɪɚɢɧɵ��ɝ��Ⱦɧɟɩɪɨɩɟɬɪɨɜɫɤ

ɌȿɇȾȿɇɐɂɂ�ɊȺɁȼɂɌɂə�ɌȿɏɇɈɅɈȽɂɃ�ɉɈȾȼɈȾɇɈɃ�ȾɈȻɕɑɂ�ȽȺɁȺ�ɂɁ�ɁȺɅȿɀȿɃ�
ȽȺɁɈȼɕɏ�ȽɂȾɊȺɌɈȼ

ɉɪɟɞɫɬɚɜɥɟɧɚ� ɧɨɜɚɹ� ɬɟɯɧɨɥɨɝɢɱɟɫɤɚɹ� ɫɯɟɦɚ� ɩɨɞɜɨɞɧɨɣ� ɪɚɡɪɚɛɨɬɤɢ� ɝɚɡɨɝɢɞɪɚɬɧɵɯ�
ɦɟɫɬɨɪɨɠɞɟɧɢɣ��ɤɨɬɨɪɚɹ�ɨɛɟɫɩɟɱɢɜɚɟɬ�ɨɩɟɪɚɬɢɜɧɨɟ�ɩɟɪɟɦɟɳɟɧɢɟ�ɨɛɨɪɭɞɨɜɚɧɢɹ�ɞɥɹ�ɞɨɛɵɱɢ�ɝɚɡɚ�ɩɨ�
ɩɥɨɳɚɞɢ� ɦɟɫɬɨɪɨɠɞɟɧɢɹ�� ɪɚɡɪɚɛɨɬɤɭ� ɩɨɫɥɟɞɧɟɝɨ� ɩɨ� ɜɫɟɣ� ɬɨɥɳɟ� ɝɢɞɪɚɬɨɫɨɞɟɪɠɚɳɢɯ� ɩɨɪɨɞ��
ɩɪɢɦɟɧɟɧɢɟ�ɤɨɦɩɥɟɤɫɚ�ɦɟɬɨɞɨɜ�ɪɚɡɥɨɠɟɧɢɹ�ɝɚɡɨɜɵɯ�ɝɢɞɪɚɬɨɜ�

Ʉɥɸɱɟɜɵɟ�ɫɥɨɜɚ��ɞɨɛɵɱɚ�ɝɚɡɚ��ɩɨɞɜɨɞɧɵɟ�ɡɚɥɟɠɢ�ɝɚɡɨɜɵɯ�ɝɢɞɪɚɬɨɜ��

Ƚɚɡɨɜɵɟ�ɝɢɞɪɚɬɵ�ɩɪɟɞɫɬɚɜɥɹɸɬ�ɫɨɛɨɣ�ɬɜɟɪɞɵɟ��ɤɪɢɫɬɚɥɥɢɱɟɫɤɢɟ�ɫɨɟɞɢɧɟɧɢɹ�ɩɪɢɪɨɞɧɨɝɨ�ɝɚɡɚ�
ɢ� ɜɨɞɵ�� ɞɥɹ� ɢɯ� ɨɛɪɚɡɨɜɚɧɢɹ� ɢ� ɫɭɳɟɫɬɜɨɜɚɧɢɹ� ɧɟɨɛɯɨɞɢɦɵ� ɨɩɪɟɞɟɥɟɧɧɵɟ� ɬɟɪɦɨɛɚɪɢɱɟɫɤɢɟ� ɢ�
ɝɟɨɥɨɝɢɱɟɫɤɢɟ� ɭɫɥɨɜɢɹ�� ɋɤɨɩɥɟɧɢɹ� ɝɚɡɨɝɢɞɪɚɬɨɜ� ɧɚ� ɫɭɲɟ� ɩɪɢɭɪɨɱɟɧɵ� ɤ� ɨɯɥɚɠɞɟɧɧɵɦ� ɡɨɧɚɦ�
ɨɫɚɞɨɱɧɨɝɨ� ɱɟɯɥɚ� ɡɟɦɧɨɣ� ɤɨɪɵ�� ȼ� ɪɚɣɨɧɚɯ� ɦɧɨɝɨɥɟɬɧɟɣ� ɦɟɪɡɥɨɬɵ� ɬɨɥɳɚ� ɩɨɪɨɞ�� ɜ� ɤɨɬɨɪɨɣ�
ɫɭɳɟɫɬɜɭɸɬ� ɝɚɡɨɝɢɞɪɚɬɧɵɟ� ɡɚɥɟɠɢ��ɦɨɠɟɬ�ɞɨɫɬɢɝɚɬɶ� ���í����ɦ�� ɚ� ɜ� ɧɟɤɨɬɨɪɵɯ� ɫɥɭɱɚɹɯ�ɩɪɟɜɵɲɚɟɬ�
�����ɦ��ȼ�ɚɤɜɚɬɨɪɢɹɯ�Ɇɢɪɨɜɨɝɨ�ɨɤɟɚɧɚ�ɡɨɧɚ�ɝɢɞɪɚɬɨɨɛɪɚɡɨɜɚɧɢɹ�ɧɚɱɢɧɚɟɬɫɹ�ɨɬ�ɞɧɚ�ɨɤɟɚɧɚ�ɢ�ɨɛɵɱɧɨ�
ɫɨɫɬɚɜɥɹɟɬ� ɧɟɫɤɨɥɶɤɨ� ɫɨɬɟɧ� ɦɟɬɪɨɜ�� ɋɭɛɦɚɪɢɧɧɵɟ� ɡɚɥɟɠɢ� ɩɪɢɭɪɨɱɟɧɵ�� ɝɥɚɜɧɵɦ� ɨɛɪɚɡɨɦ�� ɤ�
ɝɥɭɛɨɤɨɜɨɞɧɨɦɭ� ɲɟɥɶɮɭ� ɢ� ɨɤɟɚɧɢɱɟɫɤɨɦɭ� ɫɤɥɨɧɭ� ɩɪɢ� ɝɥɭɛɢɧɟ� ɜɨɞɵ� ɨɬ� ���� ɦ� ± ɞɥɹ� ɭɫɥɨɜɢɣ�
ɩɪɢɩɨɥɹɪɶɹ��ɢ�ɨɬ����í����ɦ�± ɞɥɹ�ɷɤɜɚɬɨɪɢɚɥɶɧɵɯ�ɪɟɝɢɨɧɨɜ�>�@�

ɇɚɢɛɨɥɟɟ� ɩɟɪɫɩɟɤɬɢɜɧɵ� ɩɨɞɜɨɞɧɵɟ� ɦɟɫɬɨɪɨɠɞɟɧɢɹ� ɝɚɡɨɝɢɞɪɚɬɨɜ�� ɩɨ� ɨɰɟɧɤɚɦ�� ɩɪɢɜɟɞɟɧɧɵɦ� ɜ�
ɦɢɪɨɜɵɯ� ɥɢɬɟɪɚɬɭɪɧɵɯ� ɢɫɬɨɱɧɢɤɚɯ�� ɫɭɦɦɚɪɧɵɟ� ɡɚɩɚɫɵ� ɝɚɡɨɝɢɞɪɚɬɨɜ� ɢ� ɩɨɞɝɢɞɪɚɬɧɨɝɨ� ɝɚɡɚ� ɜ�Ɇɢɪɨɜɨɦ�
ɨɤɟɚɧɟ� ɜ� ɫɨɬɧɢ� ɪɚɡ� ɩɪɟɜɵɲɚɸɬ� ɧɚɱɚɥɶɧɵɟ� ɫɭɦɦɚɪɧɵɟ� ɝɚɡɨɜɵɟ� ɪɟɫɭɪɫɵ� ɫɭɲɢ� ± �����Â��� ɬɪɥɧ� ɦ�

�ȼ�ɇ� ɉɚɧɨɜ�� Ⱥ�Ⱥ� Ɍɪɨɮɢɦɱɭɤ�� ɇ�ȼ� ɑɟɪɫɤɢɣ�� ȼ�ɉ� ɐɚɪɟɜ�� ȼ�Ⱥ� Ʉɪɚɸɲɤɢɧ� ɢ� ɞɪ�� >�@�� ɉɪɢ� ɷɬɨɦ��
ɩɪɨɦɵɲɥɟɧɧɚɹ�ɪɚɡɪɚɛɨɬɤɚ�ɩɨɞɜɨɞɧɵɯ�ɝɚɡɨɝɢɞɪɚɬɧɵɯ�ɦɟɫɬɨɪɨɠɞɟɧɢɣ�ɜ�ɧɚɫɬɨɹɳɟɟ�ɜɪɟɦɹ�ɧɟ�ɩɪɨɢɡɜɨɞɢɬɫɹ�
ɢɡ�ɡɚ� ɨɬɫɭɬɫɬɜɢɹ� ɧɚɞɟɠɧɵɯ�� ɷɤɨɧɨɦɢɱɟɫɤɢ� ɷɮɮɟɤɬɢɜɧɵɯ� ɬɟɯɧɨɥɨɝɢɣ�� ɯɨɬɹ� ɧɚɭɱɧɨ�ɩɪɚɤɬɢɱɟɫɤɢɟ�
ɪɚɡɪɚɛɨɬɤɢ�ɩɨ�ɞɚɧɧɨɦɭ�ɧɚɩɪɚɜɥɟɧɢɸ�ɜɵɩɨɥɧɹɸɬɫɹ�ɜɨ�ɦɧɨɝɢɯ�ɫɬɪɚɧɚɯ��ɜ�ɬɨɦ�ɱɢɫɥɟ�ɜ�ɍɤɪɚɢɧɟ�

Ⱦɚɥɟɟ� ɛɭɞɭɬ� ɤɪɚɬɤɨ� ɨɯɚɪɚɤɬɟɪɢɡɨɜɚɧɵ� ɨɫɧɨɜɧɵɟ� ɢɡɜɟɫɬɧɵɟ� ɬɟɯɧɨɥɨɝɢɢ� ɩɨɞɜɨɞɧɨɣ� ɞɨɛɵɱɢ�
ɝɚɡɚ�ɢɡ�ɫɤɨɩɥɟɧɢɣ�ɝɚɡɨɜɵɯ�ɝɢɞɪɚɬɨɜ�ɢ�ɩɪɟɞɫɬɚɜɥɟɧɚ�ɭɧɢɜɟɪɫɚɥɶɧɚɹ�ɬɟɯɧɨɥɨɝɢɱɟɫɤɚɹ�ɫɯɟɦɚ�ɩɨɞɜɨɞɧɨɣ�
ɪɚɡɪɚɛɨɬɤɢ�ɭɤɚɡɚɧɧɵɯ�ɫɤɨɩɥɟɧɢɣ��ɩɪɟɞɥɨɠɟɧɧɚɹ�ɚɜɬɨɪɨɦ�ɫɬɚɬɶɢ�

Ɇɟɬɨɞɵ� ɪɚɡɪɚɛɨɬɤɢ� ɝɚɡɨɝɢɞɪɚɬɧɵɯ� ɦɟɫɬɨɪɨɠɞɟɧɢɣ� ɨɩɪɟɞɟɥɹɸɬɫɹ� ɮɢɡɢɤɨ�ɯɢɦɢɱɟɫɤɢɦɢ�
ɫɜɨɣɫɬɜɚɦɢ� ɝɚɡɨɜɵɯ� ɝɢɞɪɚɬɨɜ�� ɬɟɪɦɨɛɚɪɢɱɟɫɤɢɦɢ�� ɝɟɨɥɨɝɢɱɟɫɤɢɦɢ� ɭɫɥɨɜɢɹɦɢ� ɢɯ� ɨɛɪɚɡɨɜɚɧɢɹ� ɢ�
ɫɭɳɟɫɬɜɨɜɚɧɢɹ��ɞɪɭɝɢɦɢ�ɮɚɤɬɨɪɚɦɢ�

ȼ�ɪɚɛɨɬɟ�>�@�ɜɵɞɟɥɟɧɵ�ɬɪɢ�ɧɚɢɛɨɥɟɟ�ɢɡɜɟɫɬɧɵɟ�ɬɟɯɧɨɥɨɝɢɢ�ɞɨɛɵɱɢ�ɝɚɡɚ�ɢɡ�ɫɤɨɩɥɟɧɢɣ�ɝɚɡɨɝɢɞɪɚɬɨɜ�
� ɢɫɤɭɫɫɬɜɟɧɧɨɟ� ɫɧɢɠɟɧɢɟ� ɞɚɜɥɟɧɢɹ� ɜ� ɩɥɚɫɬɟ� ɝɚɡɨɜɵɯ� ɝɢɞɪɚɬɨɜ� ɞɨ� ɭɪɨɜɧɹ� ɢɯ� ɪɚɡɥɨɠɟɧɢɹ�

ɩɨɫɪɟɞɫɬɜɨɦ� ɨɬɤɚɱɤɢ� ɜɨɞɵ� ɢɡ� ɫɤɜɚɠɢɧɵ�� ɬɟɯɧɨɥɨɝɢɹ� ɪɟɚɥɢɡɨɜɚɧɚ� ɧɚ�Ɇɟɫɫɨɹɯɫɤɨɦ� ɦɟɫɬɨɪɨɠɞɟɧɢɢ�
�Ɋɨɫɫɢɹ��ɜ������ɝ���ɟɟ�ɫɭɳɟɫɬɜɟɧɧɵɣ�ɧɟɞɨɫɬɚɬɨɤ�± ɡɧɚɱɢɬɟɥɶɧɵɟ�ɷɧɟɪɝɨɡɚɬɪɚɬɵ�ɧɚ�ɨɬɤɚɱɤɭ�ɜɨɞɵ�

� ɧɚɝɪɟɜ� ɡɚɥɟɠɢ� ɞɨ� ɬɟɦɩɟɪɚɬɭɪɵ� ɪɚɡɥɨɠɟɧɢɹ� ɝɚɡɨɜɵɯ� ɝɢɞɪɚɬɨɜ�� ɬɟɯɧɨɥɨɝɢɹ� ɡɚɤɥɸɱɚɟɬɫɹ� ɜ�
ɡɚɤɚɱɤɟ�ɩɚɪɚ�ɢɥɢ� ɝɨɪɹɱɟɣ� ɜɨɞɵ�ɜ�ɩɥɚɫɬ�� ɨɩɪɨɛɨɜɚɧɚ� ɤɚɧɚɞɫɤɢɦɢ�ɢɫɫɥɟɞɨɜɚɬɟɥɹɦɢ�ɭ� ɪɟɤɢ�Ɇɚɤɤɟɧɡɢ�
ɩɪɢ� ɭɱɚɫɬɢɢ� ɭɱɟɧɵɯ�ɋɒȺ��əɩɨɧɢɢ�� Ƚɟɪɦɚɧɢɢ� ɢ�ɂɧɞɢɢ�� ɭɫɬɚɧɨɜɥɟɧ� ɜɵɫɨɤɢɣ� ɭɪɨɜɟɧɶ� ɷɧɟɪɝɨɡɚɬɪɚɬ�
ɩɪɢ�ɞɨɛɵɱɟ��ɫɨɩɨɫɬɚɜɢɦɵɣ�ɫ�ɷɧɟɪɝɨɟɦɤɨɫɬɶɸ�ɜɵɫɜɨɛɨɞɢɜɲɟɝɨɫɹ�ɝɚɡɚ�

� ɡɚɤɚɱɤɚ� ɢɧɝɢɛɢɬɨɪɨɜ�� ɬɚɤɢɯ� ɤɚɤ� ɦɟɬɚɧɨɥ� ɢɥɢ� ɝɥɢɤɨɥɶ�� ɱɬɨ� ɩɪɢɜɨɞɢɬ� ɤ� ɪɚɡɥɨɠɟɧɢɸ�
ɝɚɡɨɝɢɞɪɚɬɨɜ� ɢ� ɜɵɞɟɥɟɧɢɸ� ɝɚɡɚ�� ɬɟɯɧɨɥɨɝɢɹ� ɬɪɟɛɭɟɬ� ɷɤɫɩɟɪɢɦɟɧɬɚɥɶɧɨɝɨ ɩɨɞɬɜɟɪɠɞɟɧɢɹ�
ɷɮɮɟɤɬɢɜɧɨɫɬɢ�ɢ�ɷɤɨɥɨɝɢɱɟɫɤɨɣ�ɛɟɡɨɩɚɫɧɨɫɬɢ�

ɉɟɪɫɩɟɤɬɢɜɧɵ� ɬɟɯɧɨɥɨɝɢɢ� ɞɨɛɵɱɢ� ɩɪɢɪɨɞɧɨɝɨ� ɝɚɡɚ�� ɩɪɟɞɩɨɥɚɝɚɸɳɢɟ� ɦɟɯɚɧɢɱɟɫɤɨɟ�
ɪɚɡɪɭɲɟɧɢɟ�ɝɚɡɨɝɢɞɪɚɬɨɜ��ɜ�ɱɚɫɬɧɨɫɬɢ�ɫɩɨɫɨɛ��ɫɜɹɡɚɧɧɵɣ�ɫ�ɪɚɡɪɭɲɟɧɢɟɦ�ɝɢɞɪɚɬɨɫɨɞɟɪɠɚɳɟɣ�ɩɨɪɨɞɵ�
ɲɧɟɤɨɜɵɦ�ɛɭɪɨɦ�>�@��ɩɪɢ�ɩɨɦɨɳɢ�ɝɢɞɪɨɪɚɡɪɵɜɚ�ɩɥɚɫɬɚ�>�@��ɜ�ɬɨɦ�ɱɢɫɥɟ�ɧɚɩɪɚɜɥɟɧɧɨɝɨ�>�@��

Ɂɧɚɱɢɬɟɥɶɧɵɣ�ɢɧɬɟɪɟɫ�ɫɩɟɰɢɚɥɢɫɬɨɜ�ɪɚɡɥɢɱɧɵɯ�ɫɬɪɚɧ�ɜɵɡɵɜɚɟɬ�ɬɟɯɧɨɥɨɝɢɹ�ɢɡɜɥɟɱɟɧɢɹ�ɝɚɡɚ��
ɡɚɤɥɸɱɚɸɳɚɹɫɹ�ɜ�ɡɚɤɚɱɤɟ�ɜ�ɝɚɡɨɝɢɞɪɚɬɧɵɣ�ɩɥɚɫɬ�ɭɝɥɟɤɢɫɥɨɝɨ�ɝɚɡɚ��ɱɬɨ�ɫɨɩɪɨɜɨɠɞɚɟɬɫɹ�ɜɵɬɟɫɧɟɧɢɟɦ�
ɦɟɬɚɧɚ�ɢ�ɨɛɪɚɡɨɜɚɧɢɟɦ�ɝɢɞɪɚɬɨɜ�ɭɝɥɟɤɢɫɥɨɝɨ� ɝɚɡɚ��ɛɨɥɟɟ� ɫɬɚɛɢɥɶɧɵɯ��ɱɟɦ�ɝɢɞɪɚɬɵ�ɦɟɬɚɧɚ� >�������@��
Ɍɚɤɚɹ�ɬɟɯɧɨɥɨɝɢɹ�ɩɨɡɜɨɥɹɟɬ�ɧɟ�ɬɨɥɶɤɨ�ɢɡɜɥɟɱɶ�ɦɟɬɚɧ�ɢɡ�ɝɚɡɨɜɵɯ�ɝɢɞɪɚɬɨɜ��ɧɨ�ɢ�ɪɟɲɢɬɶ�ɚɤɬɭɚɥɶɧɭɸ�



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

��

ɩɪɨɛɥɟɦɭ� ɧɚɲɟɝɨ� ɜɪɟɦɟɧɢ� ± ɭɦɟɧɶɲɟɧɢɟ� ɨɛɴɟɦɨɜ� ɩɚɪɧɢɤɨɜɵɯ� ɝɚɡɨɜ� ɜ� ɚɬɦɨɫɮɟɪɟ� ɡɚ� ɫɱɟɬ�
ɞɟɩɨɧɢɪɨɜɚɧɢɹ� ɭɝɥɟɤɢɫɥɨɝɨ� ɝɚɡɚ� ɩɨɞ� ɡɟɦɥɟɣ�� Ⱦɚɧɧɚɹ� ɬɟɯɧɨɥɨɝɢɹ�� ɤɚɤ� ɢ� ɧɟɤɨɬɨɪɵɟ� ɞɪɭɝɢɟ� ɦɟɬɨɞɵ�
ɜɨɡɞɟɣɫɬɜɢɹ�ɧɚ�ɝɚɡɨɝɢɞɪɚɬɵ��ɜ�ɱɚɫɬɧɨɫɬɢ�ɷɥɟɤɬɪɨɦɚɝɧɢɬɧɵɟ�ɢ�ɚɤɭɫɬɢɱɟɫɤɢɟ��ɬɪɟɛɭɸɬ�ɛɨɥɟɟ�ɲɢɪɨɤɨɝɨ�
ɷɤɫɩɟɪɢɦɟɧɬɚɥɶɧɨɝɨ�ɢɡɭɱɟɧɢɹ�

ȼ� ɧɚɫɬɨɹɳɟɟ� ɜɪɟɦɹ� ɧɚ� ɩɪɚɤɬɢɤɟ� ɩɨɞɜɨɞɧɚɹ� ɞɨɛɵɱɚ� ɝɚɡɚ� ɦɨɠɟɬ� ɨɫɭɳɟɫɬɜɥɹɬɶɫɹ� ɢɡ� ɭɠɟ�
ɞɟɣɫɬɜɭɸɳɢɯ�ɢɫɬɨɱɧɢɤɨɜ��ɝɚɡɨɜɵɯ�ɮɚɤɟɥɨɜ��ɋɩɨɫɨɛ�ɧɟɩɪɟɪɵɜɧɨɝɨ�ɨɬɛɨɪɚ�ɝɚɡɚ�ɢɡ�ɝɚɡɨɜɵɯ�ɮɚɤɟɥɨɜ�>�@�
ɩɪɟɞɩɨɥɚɝɚɟɬ� ɢɫɩɨɥɶɡɨɜɚɧɢɟ� ɝɚɡɨɨɬɛɨɪɧɨɝɨ� ɡɨɧɞɚ� ɫɨ� ɜɫɬɪɨɟɧɧɵɦ� ɲɥɚɧɝɨɦ�� ɤɨɬɨɪɵɣ� ɫ� ɛɨɪɬɚ�
ɫɩɟɰɢɚɥɢɡɢɪɨɜɚɧɧɨɝɨ� ɫɭɞɧɚ� ɥɟɛɟɞɤɨɣ� ɫɩɭɫɤɚɟɬɫɹ� ɧɚ� ɦɨɪɫɤɨɟ� � ɞɧɨ� ɢ� ɭɫɬɚɧɚɜɥɢɜɚɟɬɫɹ� ɧɚɞ� ɝɚɡɨɜɵɦ�
ɮɚɤɟɥɨɦ� ɩɪɢ� ɦɚɧɟɜɪɢɪɨɜɚɧɢɢ� ɫɭɞɧɚ�� ɋɨɛɪɚɧɧɵɣ� ɝɚɡ� ɱɟɪɟɡ� ɝɢɛɤɢɣ� ɪɭɤɚɜ� ɩɨɞɚɟɬɫɹ� ɧɚ� ɫɭɞɧɨ�� ɝɞɟ�
ɭɫɬɚɧɨɜɥɟɧ� ɫɩɟɰɢɚɥɶɧɵɣ� ɛɥɨɤ�� ɨɛɟɫɩɟɱɢɜɚɸɳɢɣ� ɜɥɚɝɨɨɬɞɟɥɟɧɢɟ�� ɨɰɟɧɤɭ� ɢɧɬɟɧɫɢɜɧɨɫɬɢ�
ɝɚɡɨɜɵɞɟɥɟɧɢɹ�ɢ�ɩɨɞɚɱɭ�ɝɚɡɚ�ɜ�ɫɩɟɰɢɚɥɶɧɵɟ�ɟɦɤɨɫɬɢ��ɇɟɞɨɫɬɚɬɨɤ�ɫɩɨɫɨɛɚ�± ɧɟɜɨɡɦɨɠɧɨɫɬɶ�ɚɤɬɢɜɚɰɢɢ�
ɢɫɬɨɱɧɢɤɚ�ɫ�ɰɟɥɶɸ�ɭɜɟɥɢɱɟɧɢɹ�ɢɧɬɟɧɫɢɜɧɨɫɬɢ�ɝɚɡɨɜɵɞɟɥɟɧɢɹ�

ɇɚɢɛɨɥɟɟ� ɷɮɮɟɤɬɢɜɧɵɦ� ɢ� ɛɥɢɡɤɢɦ� ɤ� ɩɪɟɞɥɚɝɚɟɦɨɣ� ɬɟɯɧɨɥɨɝɢɢ� ɩɨ� ɫɨɜɨɤɭɩɧɨɫɬɢ� ɩɪɢɡɧɚɤɨɜ�
ɹɜɥɹɟɬɫɹ�ɭɠɟ�ɭɩɨɦɹɧɭɬɵɣ�ɜɵɲɟ�ɫɩɨɫɨɛ�ɞɨɛɵɱɢ�ɝɚɡɚ�ɢɡ�ɩɪɢɞɨɧɧɵɯ�ɫɤɨɩɥɟɧɢɣ�ɝɚɡɨɜɵɯ�ɝɢɞɪɚɬɨɜ�>�@��
ɜɤɥɸɱɚɸɳɢɣ� ɪɚɡɦɟɳɟɧɢɟ� ɧɚɞ� ɫɤɨɩɥɟɧɢɟɦ� ɝɚɡɨɜɵɯ� ɝɢɞɪɚɬɨɜ� ɤɭɩɨɥɨɨɛɪɚɡɧɨɝɨ� ɝɚɡɨɫɛɨɪɧɢɤɚ��
ɦɟɯɚɧɢɱɟɫɤɨɟ�ɪɚɡɪɭɲɟɧɢɟ�ɧɚɯɨɞɹɳɟɣɫɹ�ɩɨɞ�ɝɚɡɨɫɛɨɪɧɢɤɨɦ�ɩɨɪɨɞɵ��ɫɨɞɟɪɠɚɳɟɣ�ɝɚɡɨɜɵɟ�ɝɢɞɪɚɬɵ��ɫ�
ɨɞɧɨɜɪɟɦɟɧɧɵɦ� ɟɟ� ɪɚɡɪɵɯɥɟɧɢɟɦ� ɢ� ɜɡɦɭɱɢɜɚɧɢɟɦ�� ɫɛɨɪ� ɩɨɞ� ɤɭɩɨɥɨɦ� ɝɚɡɨɫɛɨɪɧɢɤɚ� ɩɪɨɞɭɤɬɨɜ�
ɪɚɡɪɭɲɟɧɢɹ�ɩɨɪɨɞɵ�ɢ�ɪɚɡɥɨɠɟɧɢɹ�ɝɚɡɨɜɵɯ�ɝɢɞɪɚɬɨɜ��ɫɟɩɚɪɚɰɢɸ�ɢ�ɨɬɜɨɞ�ɢɡ�ɝɚɡɨɫɛɨɪɧɢɤɚ�ɜɵɞɟɥɟɧɧɨɝɨ�
ɝɚɡɚ�� Ɇɟɯɚɧɢɱɟɫɤɨɟ� ɪɚɡɪɭɲɟɧɢɟ� ɩɨɪɨɞɵ� ɩɪɨɢɡɜɨɞɢɬɫɹ� ɫ� ɢɫɩɨɥɶɡɨɜɚɧɢɟɦ� ɛɭɪɚ�� ɜ� ɱɚɫɬɧɨɫɬɢ�
ɲɧɟɤɨɜɨɝɨ�� ɫ� ɩɨɞɚɱɟɣ� ɩɨɞ� ɤɭɩɨɥ� ɜɨɞɵ�� ɤɨɬɨɪɭɸ� ɛɟɪɭɬ� ɢɡ� ɜɟɪɯɧɢɯ�� ɧɚɢɛɨɥɟɟ� ɬɟɩɥɵɯ� ɫɥɨɟɜ� ɜɨɞɧɨɣ�
ɬɨɥɳɢ��ɱɬɨ�ɫɩɨɫɨɛɫɬɜɭɟɬ�ɪɚɡɥɨɠɟɧɢɸ�ɝɚɡɨɝɢɞɪɚɬɨɜ��ɇɟɞɨɫɬɚɬɨɤ�ɫɩɨɫɨɛɚ�ɡɚɤɥɸɱɚɟɬɫɹ�ɜ�ɨɛɟɫɩɟɱɟɧɢɢ�
ɪɚɡɪɚɛɨɬɤɢ� ɥɢɲɶ� ɩɪɢɞɨɧɧɵɯ� ɡɚɥɟɠɟɣ� ɢ� ɬɨɥɶɤɨ� ɩɨɞ� ɤɭɩɨɥɨɦ� ɝɚɡɨɫɛɨɪɧɢɤɚ�� ɬɨɝɞɚ� ɤɚɤ� ɝɥɭɛɢɧɚ� ɢɯ�
ɡɚɥɟɝɚɧɢɹ�ɩɨɞ�ɦɨɪɫɤɢɦ�ɞɧɨɦ��ɤɚɤ�ɩɨɤɚɡɚɧɨ��ɦɨɠɟɬ�ɫɨɫɬɚɜɥɹɬɶ�ɫɨɬɧɢ�ɦɟɬɪɨɜ��ɚ�ɩɪɨɬɹɠɟɧɧɨɫɬɶ�ɡɚɥɟɠɟɣ�
í�ɡɧɚɱɢɬɟɥɶɧɨ�ɩɪɟɜɵɲɚɬɶ�ɪɚɡɦɟɪɵ�ɤɭɩɨɥɚ�

ɋ� ɰɟɥɶɸ� ɩɨɜɵɲɟɧɢɹ� ɷɮɮɟɤɬɢɜɧɨɫɬɢ� ɪɚɛɨɬ� ɩɨ� ɩɨɞɜɨɞɧɨɣ� ɪɚɡɪɚɛɨɬɤɢ� ɡɚɥɟɠɟɣ� ɝɚɡɨɝɢɞɪɚɬɨɜ�
ɩɪɟɞɥɨɠɟɧɚ� ɧɨɜɚɹ�� ɭɧɢɜɟɪɫɚɥɶɧɚɹ� ɬɟɯɧɨɥɨɝɢɱɟɫɤɚɹ� ɫɯɟɦɚ�� ɨɩɪɟɞɟɥɹɸɳɚɹ� ɜɨɡɦɨɠɧɨɫɬɶ� ɩɪɢɦɟɧɟɧɢɹ�
ɪɚɡɥɢɱɧɵɯ�ɦɟɬɨɞɨɜ��ɜ�ɬɨɦ�ɱɢɫɥɟ��ɤɨɦɩɥɟɤɫɧɵɯ��ɞɥɹ�ɞɨɛɵɱɢ�ɩɪɢɪɨɞɧɨɝɨ�ɝɚɡɚ�ɜ�ɭɤɚɡɚɧɧɵɯ�ɭɫɥɨɜɢɹɯ��

ȼ�ɫɨɨɬɜɟɬɫɬɜɢɢ�ɫ�ɩɪɟɞɥɨɠɟɧɧɨɣ�ɫɯɟɦɨɣ�ɩɪɨɢɡɜɨɞɢɬɫɹ�ɩɨɫɬɚɧɨɜɤɚ�ɫɩɟɰɢɚɥɢɡɢɪɨɜɚɧɧɨɝɨ�ɫɭɞɧɚ�
���ɪɢɫ�����ɧɚ�ɹɤɨɪɹ����ɧɚɞ�ɡɚɥɟɠɶɸ�ɝɚɡɨɝɢɞɪɚɬɨɜ����

ȼ� ɤɨɪɩɭɫɟ� ɫɩɟɰɢɚɥɢɡɢɪɨɜɚɧɧɨɝɨ� ɫɭɞɧɚ� ɜɵɩɨɥɧɟɧɚ� ɲɚɯɬɚ�� ɱɟɪɟɡ� ɤɨɬɨɪɭɸ� ɩɪɨɢɡɜɨɞɢɬɫɹ� ɫɩɭɫɤ�
ɩɨɞɴɟɦ�ɨɛɫɚɞɧɵɯ�ɢ�ɛɭɪɢɥɶɧɵɯ�ɬɪɭɛ��ɚ�ɬɚɤɠɟ�ɪɚɡɥɢɱɧɨɝɨ�ɨɛɨɪɭɞɨɜɚɧɢɹ��ɇɚɞ�ɲɚɯɬɨɣ�ɪɚɡɦɟɳɟɧɵ�ɪɨɬɨɪ���ɢ�
ɛɭɪɨɜɚɹ�ɜɵɲɤɚ���ɫ�ɬɚɥɟɜɨɣ�ɫɢɫɬɟɦɨɣ�������ɋɭɞɧɨ�ɨɛɨɪɭɞɨɜɚɧɨ�ɬɚɤɠɟ�ɥɟɛɟɞɤɨɣ���ɞɥɹ�ɜɵɩɨɥɧɟɧɢɹ�ɫɩɭɫɤɨ�
ɩɨɞɴɟɦɧɵɯ� ɨɩɟɪɚɰɢɣ�� ɧɚɫɨɫɧɨ�ɤɨɦɩɪɟɫɫɨɪɧɨɣ� ɫɬɚɧɰɢɟɣ� �� ɞɥɹ� ɧɚɝɧɟɬɚɧɢɹ� ɧɚ� ɡɚɛɨɣ� ɫɤɜɚɠɢɧ� ɜɨɞɵ� ɢ�
ɝɚɡɨɜɨɡɞɭɲɧɵɯ�ɫɦɟɫɟɣ��ɟɦɤɨɫɬɹɦɢ�ɞɥɹ�ɫɛɨɪɚ�ɝɚɡɚ��ɞɨɛɵɬɨɝɨ�ɢɡ�ɝɢɞɪɚɬɨɜ��ɫɩɭɬɧɢɤɨɜɨɣ�ɫɢɫɬɟɦɨɣ�ɧɚɜɢɝɚɰɢɢ�
ɫɢɫɬɟɦɨɣ�ɞɢɧɚɦɢɱɟɫɤɨɝɨ�ɩɨɡɢɰɢɨɧɢɪɨɜɚɧɢɹ�ɢ�ɞɪɭɝɢɦɢ�ɫɩɟɰɢɚɥɶɧɵɦɢ�ɬɟɯɧɢɱɟɫɤɢɦɢ�ɫɪɟɞɫɬɜɚɦɢ��

ȼɵɩɨɥɧɹɟɬɫɹ�ɫɩɭɫɤ�ɫ�ɛɨɪɬɚ�ɫɭɞɧɚ�ɤɨɥɨɧɧɵ�ɬɪɭɛ����ɤ�ɧɢɠɧɟɣ�ɱɚɫɬɢ�ɤɨɬɨɪɨɣ��ɩɟɪɟɯɨɞɧɢɤɨɦ���ɫ�
ɜɨɡɦɨɠɧɨɫɬɶɸ� ɜɪɚɳɟɧɢɹ� ɩɪɢɫɨɟɞɢɧɟɧ� ɝɚɡɨɫɛɨɪɧɢɤ� ���� ɜɧɭɬɪɢ� ɤɨɬɨɪɨɝɨ� ɡɚɤɪɟɩɥɟɧɚ� ɧɚɩɪɚɜɥɹɸɳɚɹ�
ɬɪɭɛɚ� ��� ɫ� ɩɟɪɮɨɪɚɰɢɟɣ�� ɚ� ɫɧɚɪɭɠɢ� ɭɫɬɚɧɨɜɥɟɧɵ� ɞɜɢɝɚɬɟɥɢ� ��� ɫ� ɝɪɟɛɧɵɦɢ� ɜɢɧɬɚɦɢ� ���� ȼ� ɞɚɧɧɨɦ�
ɫɥɭɱɚɟ�ɰɟɥɟɫɨɨɛɪɚɡɧɨ�ɢɫɩɨɥɶɡɨɜɚɧɢɟ�ɚɫɢɧɯɪɨɧɧɵɯ�ɷɥɟɤɬɪɨɞɜɢɝɚɬɟɥɟɣ�ɬɢɩɚ�ɉȿȾȼ��ɩɪɟɞɧɚɡɧɚɱɟɧɧɵɯ�
ɞɥɹ�ɩɨɞɜɨɞɧɵɯ�ɪɚɛɨɬ��ɜɵɫɨɤɚɹ�ɪɚɛɨɬɨɫɩɨɫɨɛɧɨɫɬɶ�ɷɬɢɯ�ɞɜɢɝɚɬɟɥɟɣ�ɜ�ɜɨɞɧɨɣ�ɫɪɟɞɟ�ɨɛɟɫɩɟɱɢɜɚɟɬɫɹ�ɡɚ�
ɫɱɟɬ�ɩɪɢɦɟɧɟɧɢɹ�ɫɩɟɰɢɚɥɶɧɵɯ�ɢɡɨɥɢɪɨɜɚɧɧɵɯ�ɨɛɦɨɬɨɤ�ɢ�ɪɟɡɢɧɨ�ɦɟɬɚɥɥɢɱɟɫɤɢɯ�ɩɨɞɲɢɩɧɢɤɨɜ��ɉɪɢ�
ɪɚɛɨɬɟ� ɜ� ɜɨɞɟ� ɷɬɢ� ɞɜɢɝɚɬɟɥɢ� ɧɟ� ɝɟɪɦɟɬɢɡɢɪɭɸɬɫɹ� ɤɨɠɭɯɨɦ�� ɢɯ� ɨɛɦɨɬɤɢ� ɨɦɵɜɚɸɬɫɹ� ɜɨɞɨɣ�� ɱɬɨ�
ɨɛɟɫɩɟɱɢɜɚɟɬ�ɢɯ�ɷɮɮɟɤɬɢɜɧɨɟ�ɨɯɥɚɠɞɟɧɢɟ�ɢ�ɢɫɤɥɸɱɚɟɬ�ɩɟɪɟɝɪɟɜ��ɜ�ɜɨɞɧɨɣ�ɫɪɟɞɟ�ɧɚɞɟɠɧɨ�ɪɚɛɨɬɚɸɬ�
ɪɟɡɢɧɨ�ɦɟɬɚɥɥɢɱɟɫɤɢɟ� ɩɨɞɲɢɩɧɢɤɢ� ɞɜɢɝɚɬɟɥɟɣ�� ɋɩɭɫɤ� ɬɪɭɛ� ɡɚɜɟɪɲɚɟɬɫɹ� ɩɨɫɥɟ� ɪɚɡɦɟɳɟɧɢɹ�
ɝɚɡɨɫɛɨɪɧɢɤɚ�ɧɟɩɨɫɪɟɞɫɬɜɟɧɧɨ�ɧɚɞ�ɩɨɜɟɪɯɧɨɫɬɶɸ�ɞɧɚ����

ȼɤɥɸɱɟɧɢɟɦ� ɨɞɧɨɝɨ� ɢɡ� ɷɥɟɤɬɪɨɞɜɢɝɚɬɟɥɟɣ� ɜɵɩɨɥɧɹɟɬɫɹ� ɩɨɜɨɪɨɬ� ɝɚɡɨɫɛɨɪɧɢɤɚ� ɧɚ�
ɨɩɪɟɞɟɥɟɧɧɵɣ�ɭɝɨɥ�ɫ�ɨɛɟɫɩɟɱɟɧɢɟɦ�ɡɚɞɚɧɧɨɝɨ�ɩɨɥɨɠɟɧɢɹ�ɧɚɩɪɚɜɥɹɸɳɟɣ�ɬɪɭɛɟ�

ɉɪɢ�ɫɩɭɫɤɟ�ɤɨɥɨɧɧɵ�ɬɪɭɛ�ɝɚɡɨɫɛɨɪɧɢɤ�ɭɫɬɚɧɚɜɥɢɜɚɟɬɫɹ�ɧɚ�ɞɧɟ��ɪɢɫ������ɋɥɟɞɭɟɬ�ɨɬɦɟɬɢɬɶ��ɱɬɨ�
ɩɪɢ� ɭɤɚɡɚɧɧɨɦ� ɩɨɥɨɠɟɧɢɢ� ɝɚɡɨɫɛɨɪɧɢɤɚ� ɡɚ� ɫɱɟɬ� ɜɟɪɬɢɤɚɥɶɧɵɯ� ɩɟɪɟɦɟɳɟɧɢɣ� ɫɭɞɧɚ� ɧɚ� ɜɨɥɧɚɯ�
ɜɨɡɦɨɠɧɨ� ɜɨɡɞɟɣɫɬɜɢɟ� ɞɢɧɚɦɢɱɟɫɤɢɯ� ɧɚɝɪɭɡɨɤ� ɧɚ� ɝɚɡɨɫɛɨɪɧɢɤ�� ɤɨɥɨɧɧɭ� ɬɪɭɛ� ɢ� ɤɨɪɩɭɫ� ɫɭɞɧɚ�� ɞɥɹ�
ɭɦɟɧɶɲɟɧɢɹ�ɢɥɢ�ɢɫɤɥɸɱɟɧɢɹ�ɷɬɨɝɨ�ɜɨɡɞɟɣɫɬɜɢɹ�ɜɟɪɯɧɹɹ�ɱɚɫɬɶ�ɤɨɥɨɧɧɵ�ɬɪɭɛ�ɫɨɟɞɢɧɟɧɚ�ɫ�ɤɨɪɩɭɫɨɦ�
ɫɭɞɧɚ�ɫ�ɜɨɡɦɨɠɧɨɫɬɶɸ�ɨɬɧɨɫɢɬɟɥɶɧɨɝɨ�ɨɫɟɜɨɝɨ�ɩɟɪɟɦɟɳɟɧɢɹ�



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

��

Ɋɢɫ� ��� ɋɯɟɦɚ� ɫɩɟɰɢɚɥɢɡɢɪɨɜɚɧɧɨɝɨ� ɫɭɞɧɚ� ɫ� ɝɚɡɨɫɛɨɪɧɢɤɨɦ�� �� ± ɫɩɟɰɢɚɥɢɡɢɪɨɜɚɧɧɨɟ� ɫɭɞɧɨ�� �� ±
ɧɚɫɨɫɧɨ�ɤɨɦɩɪɟɫɫɨɪɧɚɹ�ɫɬɚɧɰɢɹ����± ɥɟɛɟɞɤɚ�ɛɭɪɨɜɨɝɨ�ɫɬɚɧɤɚ����± ɛɭɪɨɜɚɹ�ɜɵɲɤɚ����± ɤɪɨɧ�ɛɥɨɤ����±
ɬɚɥɟɜɵɣ�ɛɥɨɤ����± ɤɨɪɩɭɫ�ɪɨɬɨɪɚ�ɛɭɪɨɜɨɝɨ�ɫɬɚɧɤɚ����± ɤɨɥɨɧɧɚ�ɬɪɭɛ����± ɩɟɪɟɯɨɞɧɢɤ�����± ɤɨɪɩɭɫ�
ɝɚɡɨɫɛɨɪɧɢɤɚ�����± ɞɜɢɝɚɬɟɥɶ�����± ɝɪɟɛɧɨɣ�ɜɢɧɬ�����± ɧɚɩɪɚɜɥɹɸɳɚɹ�ɬɪɭɛɚ�����± ɩɨɜɟɪɯɧɨɫɬɶ�ɞɧɚ��
���± ɡɚɥɟɠɶ�ɝɚɡɨɝɢɞɪɚɬɨɜ�����± ɹɤɨɪɶ��ɇ�í�ɝɥɭɛɢɧɚ�ɜɨɞɨɟɦɚ��/ ± ɩɪɨɬɹɠɟɧɧɨɫɬɶ�ɡɚɥɟɠɢ�ɝɢɞɪɚɬɨɜ��
G ± ɞɢɚɦɟɬɪ�ɨɫɧɨɜɚɧɢɹ�ɝɚɡɨɫɛɨɪɧɢɤɚ

ȼ� ɞɚɥɶɧɟɣɲɟɦ ɤ� ɩɨɜɟɪɯɧɨɫɬɢ� ɞɧɚ� ɱɟɪɟɡ� ɤɨɥɨɧɧɭ� ɬɪɭɛ� ɫ� ɢɫɩɨɥɶɡɨɜɚɧɢɟɦ� ɷɥɟɜɚɬɨɪɚ� �� ɧɚ�
ɛɭɪɢɥɶɧɵɯ�ɬɪɭɛɚɯ���ɨɫɭɳɟɫɬɜɥɹɟɬɫɹ�ɫɩɭɫɤ�ɜɢɧɬɨɜɨɝɨ�ɡɚɛɨɣɧɨɝɨ�ɞɜɢɝɚɬɟɥɹ���ɫ�ɩɨɪɨɞɨɪɚɡɪɭɲɚɸɳɢɦ�
ɢɧɫɬɪɭɦɟɧɬɨɦ����ɑɟɪɟɡ�ɤɨɥɨɧɧɭ�ɛɭɪɢɥɶɧɵɯ�ɬɪɭɛ�ɧɚɫɨɫɨɦ�ɧɚɝɧɟɬɚɟɬɫɹ�ɜɨɞɚ��ɡɚɛɨɪ�ɤɨɬɨɪɨɣ�ɩɪɨɢɫɯɨɞɢɬ�
ɜɛɥɢɡɢ�ɫɭɞɧɚ�ɢɡ�ɜɟɪɯɧɢɯ��ɧɚɢɛɨɥɟɟ�ɬɟɩɥɵɯ�ɫɥɨɟɜ�ɜɨɞɧɨɣ�ɬɨɥɳɢ��ɨɛɟɫɩɟɱɢɜɚɟɬɫɹ�ɜɪɚɳɟɧɢɟ�ɡɚɛɨɣɧɨɝɨ�
ɞɜɢɝɚɬɟɥɹ�ɢ�ɛɭɪɟɧɢɟ�ɫɤɜɚɠɢɧɵ�ɩɨ�ɫɤɨɩɥɟɧɢɸ�ɝɚɡɨɝɢɞɪɚɬɨɜ��ɏɚɪɚɤɬɟɪɧɨ��ɱɬɨ�ɩɪɟɞɥɨɠɟɧɧɵɣ�ɫɩɨɫɨɛ�
ɨɛɟɫɩɟɱɢɜɚɟɬ� ɜɨɡɦɨɠɧɨɫɬɶ� ɛɭɪɟɧɢɹ� ɫɤɜɚɠɢɧɵ� ɜ� ɡɚɞɚɧɧɨɦ� ɧɚɩɪɚɜɥɟɧɢɢ� ɧɚ ɞɥɢɧɭ� /&�� ɤɨɬɨɪɚɹ�
ɩɪɟɜɵɲɚɟɬ�ɞɢɚɦɟɬɪ�ɝɚɡɨɫɛɨɪɧɢɤɚ�G��ɬ�ɟ��ɡɚ�ɟɝɨ�ɩɪɟɞɟɥɚɦɢ��ȼ�ɩɪɨɰɟɫɫɟ�ɛɭɪɟɧɢɹ�ɡɚ�ɫɱɟɬ�ɦɟɯɚɧɢɱɟɫɤɨɝɨ�
ɜɨɡɞɟɣɫɬɜɢɹ� ɩɪɨɢɫɯɨɞɢɬ� ɪɚɡɪɭɲɟɧɢɟ� ɝɢɞɪɚɬɨɫɨɞɟɪɠɚɳɟɣ� ɩɨɪɨɞɵ� ɢ� ɪɚɡɥɨɠɟɧɢɟ� ɝɢɞɪɚɬɨɜ�� ɜ�
ɪɟɡɭɥɶɬɚɬɟ� ɜɵɞɟɥɹɟɬɫɹ� ɝɚɡ�� ɤɨɬɨɪɵɣ� ɩɨ� ɫɬɜɨɥɭ� ɫɤɜɚɠɢɧɵ� ɩɨɫɬɭɩɚɟɬ� ɜ� ɝɚɡɨɫɛɨɪɧɢɤ�� ɩɨ� ɤɨɥɶɰɟɜɨɦɭ�
ɡɚɡɨɪɭ� ɦɟɠɞɭ� ɤɨɥɨɧɧɚɦɢ� ɬɪɭɛ� ɩɨɞɧɢɦɚɟɬɫɹ� ɧɚ� ɫɭɞɧɨ� ɢ� ɫɨɛɢɪɚɟɬɫɹ� ɜ� ɫɩɟɰɢɚɥɶɧɵɟ� ɟɦɤɨɫɬɢ�� Ʉɪɨɦɟ�
ɦɟɯɚɧɢɱɟɫɤɨɝɨ� ɜɨɡɞɟɣɫɬɜɢɹ� ɮɚɤɬɨɪɚɦɢ� ɪɚɡɥɨɠɟɧɢɹ� ɝɢɞɪɚɬɨɜ� ɹɜɥɹɸɬɫɹ� ɬɟɦɩɟɪɚɬɭɪɧɨɟ� ɜɨɡɞɟɣɫɬɜɢɟ��
ɨɛɭɫɥɨɜɥɟɧɧɨɟ� ɩɪɢɦɟɧɟɧɢɟɦ� ɬɟɩɥɨɣ� ɜɨɞɵ� ɢɡ� ɜɟɪɯɧɢɯ� ɫɥɨɟɜ� ɜɨɞɨɟɦɚ�� ɢ� ɫɧɢɠɟɧɢɟ� ɩɥɚɫɬɨɜɨɝɨ�
ɞɚɜɥɟɧɢɹ� ɡɚ� ɫɱɟɬ� ɞɜɢɠɟɧɢɹ� ɜɵɞɟɥɹɟɦɨɝɨ� ɝɚɡɚ� ɩɨ� ɬɪɭɛɚɦ� ɢ� ɨɛɪɚɡɨɜɚɧɢɹ� ɩɪɢ� ɷɬɨɦ� ɝɚɡɨɜɨɡɞɭɲɧɨɣ�
ɫɦɟɫɢ��ɨɛɥɚɞɚɸɳɟɣ�ɛɨɥɟɟ�ɧɢɡɤɨɣ�ɩɥɨɬɧɨɫɬɶɸ��ɱɟɦ�ɜɨɞɚ�



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

��

Ɋɢɫ�� ��� ɋɯɟɦɚ� ɞɨɛɵɱɢ� ɝɚɡɚ� ɫ� ɢɫɩɨɥɶɡɨɜɚɧɢɟɦ� ɡɚɛɨɣɧɨɝɨ� ɞɜɢɝɚɬɟɥɹ�� � í� ɷɥɟɜɚɬɨɪ�� �� ± ɤɨɥɨɧɧɚ�
ɛɭɪɢɥɶɧɵɯ� ɬɪɭɛ�� �� ± ɜɢɧɬɨɜɨɣ� ɡɚɛɨɣɧɵɣ� ɞɜɢɝɚɬɟɥɶ�� � í� ɩɨɪɨɞɨɪɚɡɪɭɲɚɸɳɢɣ� � ɢɧɫɬɪɭɦɟɧɬ��
Qíɱɚɫɬɨɬɚ�ɜɪɚɳɟɧɢɹ�ɛɭɪɚ��/F ± ɞɥɢɧɚ�ɫɤɜɚɠɢɧɵ

ɉɪɢ�ɨɩɪɟɞɟɥɟɧɧɨɣ�ɞɥɢɧɟ�ɫɤɜɚɠɢɧɵ�ɟɟ�ɩɪɨɯɨɞɤɚ�ɡɚɜɟɪɲɚɟɬɫɹ��ɩɪɨɢɡɜɨɞɢɬɫɹ�ɩɨɞɴɟɦ�ɛɭɪɨɜɨɝɨ�
ɢɧɫɬɪɭɦɟɧɬɚ� ɢ� ɟɝɨ� ɪɚɡɦɟɳɟɧɢɟ� ɧɚ� ɫɭɞɧɟ�� Ⱦɥɢɧɚ� ɫɤɜɚɠɢɧɵ� ɨɩɪɟɞɟɥɹɟɬɫɹ� ɝɟɨɥɨɝɢɱɟɫɤɢɦ� ɫɬɪɨɟɧɢɟɦ�
ɭɱɚɫɬɤɚ� ɩɪɨɜɟɞɟɧɢɹ� ɪɚɛɨɬ�� ɢɧɬɟɧɫɢɜɧɨɫɬɶɸ� ɝɚɡɨɜɵɞɟɥɟɧɢɹ�� ɮɢɡɢɤɨ�ɦɟɯɚɧɢɱɟɫɤɢɦɢ� ɫɜɨɣɫɬɜɚɦɢ�
ɝɢɞɪɚɬɨɫɨɞɟɪɠɚɳɟɣ� ɩɨɪɨɞɵ�� ɯɚɪɚɤɬɟɪɢɫɬɢɤɨɣ� ɩɪɢɦɟɧɹɟɦɨɣ� ɬɟɯɧɢɤɢ�� ɞɪɭɝɢɦɢ� ɮɚɤɬɨɪɚɦɢ�� ɉɨɫɥɟ�
ɢɡɜɥɟɱɟɧɢɹ� ɛɭɪɨɜɨɝɨ� ɢɧɫɬɪɭɦɟɧɬɚ� ɝɚɡ� ɩɪɨɞɨɥɠɚɟɬ� ɩɨɫɬɭɩɚɬɶ� ɢɡ� ɡɚɥɟɠɢ� ɝɢɞɪɚɬɨɜ� ɩɨ� ɜɟɪɬɢɤɚɥɶɧɨɣ�
ɤɨɥɨɧɧɟ�ɬɪɭɛ��ɩɪɨɞɨɥɠɚɟɬɫɹ�ɟɝɨ�ɫɛɨɪ�ɜ�ɟɦɤɨɫɬɢ��ȼ�ɞɚɧɧɨɦ�ɫɥɭɱɚɟ�ɪɚɡɥɨɠɟɧɢɟ�ɝɢɞɪɚɬɨɜ�ɢ�ɜɵɞɟɥɟɧɢɟ�
ɝɚɡɚ�ɨɩɪɟɞɟɥɹɟɬɫɹ�ɨɞɧɢɦ�ɮɚɤɬɨɪɨɦ��ɫɧɢɠɟɧɢɟɦ�ɩɥɚɫɬɨɜɨɝɨ�ɞɚɜɥɟɧɢɹ��ɱɬɨ��ɤɚɤ�ɛɵɥɨ�ɩɨɤɚɡɚɧɨ��ɫɜɹɡɚɧɨ�
ɫ�ɡɚɩɨɥɧɟɧɢɟɦ�ɝɚɡɨɜɨɡɞɭɲɧɨɣ�ɫɦɟɫɶɸ�ɜɟɪɬɢɤɚɥɶɧɨɣ�ɤɨɥɨɧɧɵ�ɬɪɭɛ�

ȼɨɡɦɨɠɧɨɟ� ɫɧɢɠɟɧɢɟ� ɝɚɡɨɜɵɞɟɥɟɧɢɹ� ɨɩɪɟɞɟɥɹɟɬ� ɧɟɨɛɯɨɞɢɦɨɫɬɶ� ɩɪɢɦɟɧɟɧɢɹ� ɞɨɩɨɥɧɢɬɟɥɶɧɵɯ�
ɦɟɪɨɩɪɢɹɬɢɣ�� ɚ� ɢɦɟɧɧɨ� ɜ� ɫɤɜɚɠɢɧɭ� ɩɪɨɢɡɜɨɞɢɬɫɹ� ɫɩɭɫɤ� ɛɪɨɧɢɪɨɜɚɧɧɨɝɨ� ɝɢɛɤɨɝɨ ɲɥɚɧɝɚ� �� �ɪɢɫ�� ��� ɫ�
ɝɢɞɪɨɞɢɧɚɦɢɱɟɫɤɨɣ� ɧɚɫɚɞɤɨɣ� ��� ɩɥɭɧɠɟɪɧɵɦ� ɧɚɫɨɫɨɦ�� ɭɫɬɚɧɨɜɥɟɧɧɵɦ� ɧɚ� ɫɭɞɧɟ�� ɜ� ɲɥɚɧɝ� ɧɚɝɧɟɬɚɟɬɫɹ�
ɦɨɪɫɤɚɹ�ɜɨɞɚ�ɫ�ɪɚɫɯɨɞɨɦ�����ɞɰɦ��ɫ�ɢ�ɛɨɥɟɟ��ɤɨɬɨɪɚɹ�ɩɪɢ�ɩɟɪɟɩɚɞɟ�ɞɚɜɥɟɧɢɹ�ɧɟ�ɦɟɧɟɟ���Ɇɉɚ�ɫ�ɜɵɫɨɤɨɣ�
ɫɤɨɪɨɫɬɶɸ�ɜɵɬɟɤɚɟɬ�ɢɡ�ɫɨɩɟɥ�ɧɚɫɚɞɤɢ�ɜ�ɧɚɩɪɚɜɥɟɧɢɢ�ɜɟɤɬɨɪɚ�I��ɪɚɡɪɭɲɚɟɬ�ɩɨɪɨɞɭ�ɢ�ɪɚɡɥɚɝɚɟɬ�ɝɚɡɨɝɢɞɪɚɬɵ�
ɫ� ɜɵɞɟɥɟɧɢɟɦ� ɝɚɡɚ�� ȼɵɞɟɥɟɧɧɵɣ� ɝɚɡ� ɩɨ� ɨɬɤɪɵɬɨɦɭ� ɫɬɜɨɥɭ� ɫɤɜɚɠɢɧɵ� ɢ� ɜɟɪɬɢɤɚɥɶɧɨɣ� ɤɨɥɨɧɧɟ� ɬɪɭɛ�
ɩɨɫɬɭɩɚɟɬ�ɜ�ɟɦɤɨɫɬɢ�ɧɚ�ɫɭɞɧɟ��ȼ�ɞɚɧɧɨɦ�ɫɥɭɱɚɟ�ɞɨɛɵɱɚ�ɝɚɡɚ�ɫɨɩɪɨɜɨɠɞɚɟɬɫɹ�ɦɧɨɝɨɤɪɚɬɧɵɦɢ�ɜɨɡɜɪɚɬɧɨ�
ɩɨɫɬɭɩɚɬɟɥɶɧɵɦɢ�ɩɟɪɟɦɟɳɟɧɢɹɦɢ�ɲɥɚɧɝɚ� ɫ� ɧɚɫɚɞɤɨɣ� ɜɞɨɥɶ� ɨɫɢ� ɫɤɜɚɠɢɧɵ�� ɞɜɢɠɟɧɢɟ�ɲɥɚɧɝɚ� ɨɬ� ɭɫɬɶɹ�
ɫɤɜɚɠɢɧɵ� ɤ� ɡɚɛɨɸ� ɨɩɪɟɞɟɥɹɟɬɫɹ� ɪɟɚɤɬɢɜɧɵɦɢ� ɫɢɥɚɦɢ�� ɨɛɭɫɥɨɜɥɟɧɧɵɦɢ� ɢɫɬɟɱɟɧɢɟɦ� ɜɨɞɵ� ɢɡ� ɧɚɫɚɞɤɢ��
ɞɜɢɠɟɧɢɟ�ɨɬ�ɡɚɛɨɹ�ɫɤɜɚɠɢɧɵ�ɤ�ɭɫɬɶɸ�ɨɛɟɫɩɟɱɢɜɚɟɬɫɹ�ɥɟɛɟɞɤɨɣ��ɭɫɬɚɧɨɜɥɟɧɧɨɣ�ɧɚ�ɫɭɞɧɟ�



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

��

Ɋɢɫ�����ɋɯɟɦɚ�ɞɨɛɵɱɢ�ɝɚɡɚ�ɫ�ɝɢɞɪɨɞɢɧɚɦɢɱɟɫɤɢɦ�ɪɚɡɦɵɜɨɦ�ɩɨɪɨɞɵ����± ɛɪɨɧɢɪɨɜɚɧɧɵɣ�ɲɥɚɧɝ��
��± ɝɢɞɪɨɞɢɧɚɦɢɱɟɫɤɚɹ�ɧɚɫɚɞɤɚ��I ± ɧɚɩɪɚɜɥɟɧɢɟ�ɫɬɪɭɢ�ɠɢɞɤɨɫɬɢ

ɉɪɢ� ɫɧɢɠɟɧɢɢ� ɢɧɬɟɧɫɢɜɧɨɫɬɢ� ɝɚɡɨɜɵɞɟɥɟɧɢɹ� ɲɥɚɧɝ� ɫ� ɧɚɫɚɞɤɨɣ� ɢɡɜɥɟɤɚɟɬɫɹ� ɢɡ� ɫɤɜɚɠɢɧɵ� ɢ�
ɤɨɥɨɧɧɵ� ɬɪɭɛ�� Ƚɚɡɨɫɛɨɪɧɢɤ� ɩɨɞɧɢɦɚɟɬɫɹ� ɧɚɞ� ɩɨɜɟɪɯɧɨɫɬɶɸ� ɞɧɚ� �ɪɢɫ����� ɜɤɥɸɱɟɧɢɟɦ� ɨɞɧɨɝɨ� ɢɡ�
ɞɜɢɝɚɬɟɥɟɣ����ɨɫɭɳɟɫɬɜɥɹɟɬɫɹ�ɟɝɨ�ɩɨɜɨɪɨɬ�ɧɚ�ɨɩɪɟɞɟɥɟɧɧɵɣ�ɭɝɨɥ��ɧɚɩɪɢɦɟɪ����ɢɥɢ����ɨ��ɫɨɨɬɜɟɬɫɬɜɟɧɧɨ�
ɩɨɜɨɪɚɱɢɜɚɟɬɫɹ�ɧɚɩɪɚɜɥɹɸɳɚɹ�ɬɪɭɛɚ�ɝɚɡɨɫɛɨɪɧɢɤɚ��ɩɨɫɥɟ�ɱɟɝɨ�ɝɚɡɨɫɛɨɪɧɢɤ�ɜɧɨɜɶ�ɭɫɬɚɧɚɜɥɢɜɚɟɬɫɹ�ɧɚ�ɞɧɟ�
�ɪɢɫ�� ���� ɤɨɦɩɥɟɤɫ� ɨɩɟɪɚɰɢɣ� ɩɨ� ɞɨɛɵɱɟ� ɝɚɡɚ� ɩɨɜɬɨɪɹɟɬɫɹ�� ɨɞɧɚɤɨ� ɫɤɜɚɠɢɧɚ� ɛɭɞɟɬ� ɩɪɨɛɭɪɟɧɚ� ɭɠɟ� ɜ�
ɢɡɦɟɧɟɧɧɨɦ� ɧɚɩɪɚɜɥɟɧɢɢ�� ɪɚɡɪɚɛɚɬɵɜɚɬɶɫɹ� ɛɭɞɟɬ� ɧɨɜɵɣ� ɭɱɚɫɬɨɤ� ɡɚɥɟɠɢ� ɝɢɞɪɚɬɨɜ��ɉɨ�ɦɟɪɟ� ɢɫɬɨɳɟɧɢɹ�
ɡɚɥɟɠɢ�ɜɨɤɪɭɝ�ɝɚɡɨɫɛɨɪɧɢɤɚ�ɩɨɫɥɟɞɧɢɣ�ɜɧɨɜɶ�ɩɨɞɧɢɦɚɟɬɫɹ�ɧɚɞ�ɩɨɜɟɪɯɧɨɫɬɶɸ�ɞɧɚ��ɪɢɫ������ɫɭɞɧɨ�ɫɧɢɦɚɸɬ�
ɫ� ɹɤɨɪɟɣ�ɢ�ɩɟɪɟɦɟɳɚɸɬ�ɜɦɟɫɬɟ� ɫ�ɤɨɥɨɧɧɨɣ� ɬɪɭɛ���ɢ� ɝɚɡɨɫɛɨɪɧɢɤɨɦ����ɧɚ�ɧɨɜɵɣ�ɭɱɚɫɬɨɤ�ɧɚɞ� ɡɚɥɟɠɶɸ�
ɝɚɡɨɝɢɞɪɚɬɨɜ��ɩɪɢ�ɷɬɨɦ�ɢɡɜɥɟɱɟɧɢɟ�ɬɪɭɛ���ɧɟ�ɩɪɨɢɡɜɨɞɢɬɫɹ��ɩɟɪɟɦɟɳɟɧɢɟ�ɝɚɡɨɫɛɨɪɧɢɤɚ�ɫɨɩɪɨɜɨɠɞɚɟɬɫɹ�
ɜɤɥɸɱɟɧɢɟɦ� ɞɜɢɝɚɬɟɥɟɣ� ���� ȼ� ɞɚɥɶɧɟɣɲɟɦ� ɨɫɭɳɟɫɬɜɥɹɟɬɫɹ� ɩɨɫɬɚɧɨɜɤɚ� ɫɭɞɧɚ� ɧɚ� ɹɤɨɪɹ�� ɫɩɭɫɤ�
ɝɚɡɨɫɛɨɪɧɢɤɚ�ɧɚ�ɞɧɨ�ɢ�ɞɨɛɵɱɚ�ɝɚɡɚ�ɩɨ�ɭɤɚɡɚɧɧɨɣ�ɦɟɬɨɞɢɤɟ�

Ⱦɨɛɵɱɚ� ɝɚɡɚ� ɢɡ� ɩɪɨɛɭɪɟɧɧɨɣ� ɫɤɜɚɠɢɧɵ� ɜɨɡɦɨɠɧɚ� ɧɟ� ɬɨɥɶɤɨ� ɡɚ� ɫɱɟɬ� ɝɢɞɪɨɪɚɡɦɵɜɚ�
ɝɢɞɪɚɬɨɫɨɞɟɪɠɚɳɟɣ� ɩɨɪɨɞɵ� ɢ ɝɢɞɪɚɬɨɜ�� ɧɨ� ɢ� ɜɨɡɞɟɣɫɬɜɢɹ� ɧɚ� ɧɢɯ� ɫɩɟɰɢɚɥɶɧɵɯ� ɪɟɚɝɟɧɬɨɜ� ɢɥɢ�
ɭɝɥɟɤɢɫɥɨɝɨ�ɝɚɡɚ� ɩɨɞɚɱɚ�ɤɨɬɨɪɵɯ�ɜ�ɫɤɜɚɠɢɧɭ�ɨɛɟɫɩɟɱɢɜɚɟɬɫɹ�ɩɨ�ɝɢɛɤɨɦɭ�ɲɥɚɧɝɭ�

ȼɵɜɨɞɵ
���ɉɟɪɫɩɟɤɬɢɜɧɵɦɢ�ɚɥɶɬɟɪɧɚɬɢɜɧɵɦɢ�ɢɫɬɨɱɧɢɤɚɦɢ�ɩɪɢɪɨɞɧɨɝɨ�ɝɚɡɚ�ɹɜɥɹɸɬɫɹ�ɡɚɥɟɠɢ�ɝɚɡɨɜɵɯ�

ɝɢɞɪɚɬɨɜ� ɜ� ɨɫɚɞɤɚɯ� Ɇɢɪɨɜɨɝɨ� ɨɤɟɚɧɚ� ɢ� ɫɤɨɩɥɟɧɢɹ� ɩɨɞɝɢɞɪɚɬɧɨɝɨ� ɝɚɡɚ�� ɫɭɦɦɚɪɧɵɟ� ɪɟɫɭɪɫɵ� ɷɬɢɯ�
ɢɫɬɨɱɧɢɤɨɜ�ɜ�ɫɨɬɧɢ�ɪɚɡ�ɩɪɟɜɵɲɚɸɬ�ɧɚɱɚɥɶɧɵɟ�ɫɭɦɦɚɪɧɵɟ�ɝɚɡɨɜɵɟ�ɪɟɫɭɪɫɵ�ɫɭɲɢ�

���ɂɡɜɟɫɬɧɵ�ɦɧɨɝɢɟ�ɫɩɨɫɨɛɵ�ɜɨɡɞɟɣɫɬɜɢɹ�ɧɚ� ɡɚɥɟɠɢ�ɝɚɡɨɜɵɯ�ɝɢɞɪɚɬɨɜ�ɞɥɹ�ɢɯ�ɪɚɡɥɨɠɟɧɢɹ�ɢ�
ɜɵɞɟɥɟɧɢɹ�ɝɚɡɚ��ɦɟɯɚɧɢɱɟɫɤɢɟ� ɮɢɡɢɤɨ�ɯɢɦɢɱɟɫɤɢɟ�ɢ�ɞɪ���ɨɞɧɚɤɨ�ɜ�ɧɚɫɬɨɹɳɟɟ�ɜɪɟɦɹ�ɜɫɟ�ɷɬɢ�ɦɟɬɨɞɵ�
ɧɟ� ɧɚɲɥɢ� ɩɪɨɦɵɲɥɟɧɧɨɝɨ� ɩɪɢɦɟɧɟɧɢɹ� ɢɡ�ɡɚ� ɬɟɯɧɢɱɟɫɤɨɣ� ɫɥɨɠɧɨɫɬɢ� ɢɯ� ɪɟɚɥɢɡɚɰɢɢ�� ɨɬɫɭɬɫɬɜɢɹ�
ɬɟɯɧɨɥɨɝɢɣ��ɩɪɟɞɩɨɥɚɝɚɸɳɢɯ�ɜɨɡɞɟɣɫɬɜɢɟ��ɧɚ�ɩɪɨɞɭɤɬɢɜɧɵɣ�ɩɥɚɫɬ�ɤɨɦɩɥɟɤɫɚ�ɪɚɡɥɢɱɧɵɯ�ɦɟɬɨɞɨɜ�



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

��

��� ɉɪɟɞɥɨɠɟɧɚ� ɧɨɜɚɹ� ɬɟɯɧɨɥɨɝɢɱɟɫɤɚɹ� ɫɯɟɦɚ� ɞɥɹ� ɩɨɞɜɨɞɧɨɣ� ɪɚɡɪɚɛɨɬɤɢ� ɝɚɡɨɝɢɞɪɚɬɧɵɯ�
ɦɟɫɬɨɪɨɠɞɟɧɢɣ��ɤɨɬɨɪɚɹ�ɨɛɟɫɩɟɱɢɜɚɟɬ�ɨɩɟɪɚɬɢɜɧɨɟ�ɩɟɪɟɦɟɳɟɧɢɟ�ɨɛɨɪɭɞɨɜɚɧɢɹ�ɞɥɹ�ɞɨɛɵɱɢ�ɝɚɡɚ�ɩɨ�
ɩɥɨɳɚɞɢ� ɦɟɫɬɨɪɨɠɞɟɧɢɹ�� ɟɝɨ� ɪɚɡɪɚɛɨɬɤɭ� ɩɨ� ɜɫɟɣ� ɬɨɥɳɟ� ɝɢɞɪɚɬɨɫɨɞɟɪɠɚɳɢɯ� ɩɨɪɨɞ�� ɩɪɢɦɟɧɟɧɢɟ�
ɤɨɦɩɥɟɤɫɚ�ɦɟɬɨɞɨɜ�ɪɚɡɥɨɠɟɧɢɹ�ɝɚɡɨɜɵɯ�ɝɢɞɪɚɬɨɜ�

ɇɚɜɟɞɟɧɨ�ɧɨɜɭ ɬɟɯɧɨɥɨɝɿɱɧɭ ɫɯɟɦɭ ɞɥɹ ɩɿɞɜɨɞɧɨɝɨ�ɪɨɡɪɨɛɥɟɧɧɹ ɝɚɡɨɝɿɞɪɚɬɧɢɯ ɪɨɞɨɜɢɳ� ɳɨ�ɡɚɛɟɡɩɟɱɭɽ
ɨɩɟɪɚɬɢɜɧɟ ɩɟɪɟɦɿɳɟɧɧɹ�ɭɫɬɚɬɤɭɜɚɧɧɹ ɞɥɹ ɜɢɞɨɛɭɬɤɭ� ɝɚɡɭ ɡɚ�ɩɥɨɳɟɸ ɪɨɞɨɜɢɳɚ��ɪɨɡɪɨɛɥɟɧɧɹ�ɨɫɬɚɧɧɶɨɝɨ ɩɨ
ɜɫɿɣ�ɬɨɜɳɿ ɩɨɪɿɞ��ɳɨ ɦɿɫɬɹɬɶ ɝɿɞɪɚɬɢ��ɡɚɫɬɨɫɭɜɚɧɧɹ�ɤɨɦɩɥɟɤɫɭ ɦɟɬɨɞɿɜ�ɪɨɡɩɚɞɭ ɝɚɡɨɜɢɯ�ɝɿɞɪɚɬɿɜ�

Ʉɥɸɱɨɜɿ�ɫɥɨɜɚ� ɜɢɞɨɛɭɬɨɤ ɝɚɡɭ��ɩɿɞɜɨɞɧɿ ɪɨɞɨɜɢɳɚ ɝɚɡɨɜɢɯ�ɝɿɞɪɚɬɿɜ�

3UHVHQWHG� D� QHZ WHFKQRORJLFDO� VFKHPH IRU XQGHUZDWHU� H[WUDFWLRQ� RI JDV� K\GUDWH GHSRVLWV�� ZKLFK� SURYLGHV
RSHUDWLYH PRYHPHQW� RI� HTXLSPHQW IRU� WKH� H[WUDFWLRQ� RI JDV� DW WKH� GHSRVLW� DUHD� ZRUN� RQ WKH� HQWLUH� WKLFNQHVV� RI WKH�
K\GUDWHV� WKH�XVH�RI�D�VHW�RI�GLIIHUHQW PHWKRGV�RI GHFRPSRVLWLRQ RI�JDV�K\GUDWHV�

.H\�ZRUGV� JDV�PLQLQJ��XQGHUVHD GHSRVLWV�RI JDV�K\GUDWHV�

Ʌɢɬɟɪɚɬɭɪɚ
�� Ɇɚɤɨɝɨɧ�ɘ�Ɏ��ɉɪɢɪɨɞɧɵɟ� ɝɚɡɨɜɵɟ� ɝɢɞɪɚɬɵ�� ɪɚɫɩɪɨɫɬɪɚɧɟɧɢɟ��ɦɨɞɟɥɢ� ɨɛɪɚɡɨɜɚɧɢɹ�� ɪɟɫɭɪɫɵ� ���

Ɋɨɫ��ɯɢɦ��ɠɭɪɧ�í�����íɌ��;/9,,��ʋ��íɋ����í���
�� ɒɧɸɤɨɜ�ȿ�Ɏ���Ɂɢɛɨɪɨɜ�Ⱥ�ɉ��Ɇɢɧɟɪɚɥɶɧɵɟ�ɛɨɝɚɬɫɬɜɚ�ɑɟɪɧɨɝɨ�ɦɨɪɹ�íɄ���ɈɆȽɈɊ�ɇȺɇ�ɍɤɪɚɢɧɵ��

�����í����ɫ�
�� Ȼɨɧɞɚɪɟɧɤɨ� ȼ�ɂ��� Ƚɚɧɭɲɟɜɢɱ� Ʉ�Ⱥ��� ɋɚɣ� ȿ�ɋ�� Ʉ� ɜɨɩɪɨɫɭ� ɫɤɜɚɠɢɧɧɨɣ� ɩɨɞɡɟɦɧɨɣ� ɪɚɡɪɚɛɨɬɤɢ�

ɝɚɡɨɜɵɯ�ɝɢɞɪɚɬɨɜ����ɇɚɭɤɨɜɢɣ�ɜɿɫɧɢɤ�ɇȽɍ�í�����íɌ����íɋ����í���
�� ɉɚɬ�� ɊɎ� ��������� ɆɉɄ� ȿ��ȼ� ������� ɋɩɨɫɨɛ� ɞɨɛɵɱɢ� ɝɚɡɚ� ɢɡ� ɩɪɢɞɨɧɧɵɯ� ɫɤɨɩɥɟɧɢɣ� ɝɚɡɨɜɵɯ�

ɝɢɞɪɚɬɨɜ��Ɍ�ȼ��Ɇɚɬɜɟɟɜɚ��ȼ�Ⱥ��ɋɨɥɨɜɶɟɜ��Ʌ�Ʌ��Ɇɚɡɭɪɟɧɤɨ��± Ɂɚɹɜɥ��������������Ɉɩɭɛɥ��������������
Ȼɸɥ��ʋ����

�� ɉɚɬ�� ������ ɍɤɪɚʀɧɚ�� ɆɉɄ� ȿ��ȼ� ������� ������� ɋɩɨɫɿɛ� ɥɨɤɚɥɶɧɨɝɨ� ɫɩɪɹɦɨɜɚɧɨɝɨ� ɝɿɞɪɨɪɨɡɪɢɜɭ�
ɩɥɚɫɬɚ��Ȼ�Ɇ��ȼɚɫɸɤ��± Ɂɚɹɜɥ��������������Ɉɩɭɛɥ��������������Ȼɸɥ��ʋ�����

�� ɉɚɬ����������ɊɎ� ɆɉɄ�ȿ��ȼ��������Ⱦɨɛɵɱɚ�ɫɜɨɛɨɞɧɨɝɨ�ɝɚɡɚ�ɤɨɧɜɟɪɫɢɟɣ�ɝɚɡɨɜɨɝɨ�ɝɢɞɪɚɬɚ��Ⱥɪɧɟ�
Ƚɪɷɭɷ�ɢ�ɞɪ��± Ɂɚɹɜɥ��������������Ɉɩɭɛɥ�������������

�� ɉɚɬ��������ɍɤɪɚʀɧɚ��ɆɉɄ�ȿ��ȼ��������ɋɩɨɫɿɛ�ɞɨɛɭɜɚɧɧɹ�ɝɚɡɭ�ɦɟɬɚɧɭ�ɡ�ɦɨɪɫɶɤɢɯ�ɝɚɡɨɝɿɞɪɚɬɧɢɯ�
ɪɨɞɨɜɢɳ��ȼ�ȱ��Ȼɨɧɞɚɪɟɧɤɨ�ɬɚ�ɿɧ��± Ɂɚɹɜɥ� ������������Ɉɩɭɛɥ��������������Ȼɸɥ��ʋ����

ɉɨɫɬɭɩɢɥɚ���������

ɍȾɄ�������������

ȼ��ȱ��Ʉɨɜɚɥɶ� Ȼ� Ɉ� ɑɟɪɧɨɜ��ɞ�ɪ�ɬɟɯɧ�ɧɚɭɤ

ɋɍɑȺɋɇɂɃ�ɉȱȾɏȱȾ�ȾɈ�ɈɐȱɇɄɂ�ɉɈɑȺɌɄɈȼɂɏ�ɁȺɉȺɋȱȼ�ȼɍȽɅȿȼɈȾɇȱȼ�ɇȺ�Ɇȿɀȱ�
ɌɂɋɄɍ�ɇȺɋɂɑȿɇɇə

ɇȾɉȱ�ɉȺɌ�©ɍɤɪɧɚɮɬɚª

ɍ�ɫɬɚɬɬɿ�ɪɨɡɝɥɹɧɭɬɨ�ɨɫɨɛɥɢɜɨɫɬɿ�ɨɰɿɧɤɢ�ɩɨɱɚɬɤɨɜɢɯ�ɡɚɩɚɫɿɜ�ɧɚɫɢɱɟɧɢɯ�ɜɭɝɥɟɜɨɞɧɟɜɢɯ�ɫɢɫɬɟɦ��ɳɨ�
ɪɨɡɪɨɛɥɹɸɬɶɫɹ� ɹɤ� ɧɚ� ɜɢɫɧɚɠɟɧɧɹ� ɩɥɚɫɬɨɜɨʀ� ɟɧɟɪɝɿʀ�� ɬɚɤ� ɿ� ɡ� ɩɿɞɬɪɢɦɚɧɧɹɦ� ɩɥɚɫɬɨɜɨɝɨ� ɬɢɫɤɭ��
ȼɢɤɨɪɢɫɬɚɧɨ�ɧɨɜɭ�ɦɟɬɨɞɢɤɭ�ɦɚɬɟɪɿɚɥɶɧɨɝɨ�ɛɚɥɚɧɫɭ�ɡ�ɭɪɚɯɭɜɚɧɧɹɦ�ɝɪɚɜɿɬɚɰɿɣɧɨɝɨ�ɪɨɡɩɨɞɿɥɭ�ɤɨɦɩɨɧɟɧɬɿɜ�
ɩɥɚɫɬɨɜɨʀ� ɫɢɫɬɟɦɢ�� ɜɢɞɨɛɭɬɤɭ� ɤɨɠɧɨɝɨ� ɡ� ɤɨɦɩɨɧɟɧɬɿɜ� ɩɥɚɫɬɨɜɢɯ� ɮɥɸʀɞɿɜ�� ɡɦɿɧɢ� ʀɯ� ɮɿɡɢɱɧɢɯ�
ɜɥɚɫɬɢɜɨɫɬɟɣ�ɜ�ɩɪɨɰɟɫɿ�ɪɨɡɪɨɛɤɢ�ɩɨɤɥɚɞɭ��ɫɬɢɫɥɢɜɨɫɬɿ�ɩɨɪɨɞɢ�ɬɚ�ɧɚɞɯɨɞɠɟɧɧɹ�ɜ�ɩɨɤɥɚɞ�ɜɨɞɢ�

Ʉɥɸɱɨɜɿ�ɫɥɨɜɚ� ɡɚɩɚɫɢ��ɮɚɡɨɜɚ�ɪɿɜɧɨɜɚɝɚ��ɝɪɚɜɿɬɚɰɿɣɧɢɣ�ɪɨɡɩɨɞɿɥ��ɦɚɬɟɪɿɚɥɶɧɢɣ�ɛɚɥɚɧɫ�

Ɇɚɬɟɦɚɬɢɱɧɟ� ɦɨɞɟɥɸɜɚɧɧɹ� ɬɚɤɢɯ� ɩɨɤɥɚɞɿɜ� ɜɭɝɥɟɜɨɞɧɿɜ�� ɹɤ� ɧɚɮɬɨɜɢɣ� ɡ� ɝɚɡɨɜɨɸ� ɲɚɩɤɨɸ� ɬɚ�
ɝɚɡɨɜɢɣ� ɡ� ɧɚɮɬɨɜɨɸ� ɨɛɥɹɦɿɜɤɨɸ�� ɩɨɜ¶ɹɡɚɧɨ� ɡ� ɬɪɭɞɧɨɳɚɦɢ� ɭɡɝɨɞɠɟɧɧɹ� ɮɿɡɢɱɧɢɯ� ɜɥɚɫɬɢɜɨɫɬɟɣ�
ɩɥɚɫɬɨɜɢɯ� ɮɥɸʀɞɿɜ� ɬɚ� ɪɨɡɛɿɠɧɿɫɬɸ� ɜ� ɪɟɡɭɥɶɬɚɬɿɜ� ɡɚɦɿɪɸɜɚɧɧɹ� ɝɥɢɛɢɧɧɢɯ� ɩɪɨɛ� ɭ� ɫɜɟɪɞɥɨɜɢɧɚɯ�� ɐɟ�
ɫɬɨɫɭɽɬɶɫɹ�ɬɚɤɨɠ�ɩɨɤɥɚɞɿɜ�ɡɿ�ɡɧɚɱɧɢɦ�ɩɨɜɟɪɯɨɦ�ɧɚɮɬɨɝɚɡɨɧɨɫɧɨɫɬɿ��ɤɨɥɢ�ɝɭɫɬɢɧɢ�ɬɚ�ɤɨɦɩɨɧɟɧɬɨɜɦɿɫɬ�
ɩɥɚɫɬɨɜɨɝɨ�ɮɥɸʀɞɭ�ɡɧɚɱɧɨ�ɪɿɡɧɹɬɶɫɹ�ɭ�ɪɨɡɪɿɡɿ�ɩɨɤɥɚɞɭ�


