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

���

Ʌɢɬɟɪɚɬɭɪɚ
�� Ⱦɚɜɢɞɟɧɤɨ Ⱥ� ɇ��� ɂɝɧɚɬɨɜ Ⱥ� Ⱥ��� ȼɹɬɤɢɧ ɋ� ɋ�� ɇɟɤɨɬɨɪɵɟ� ɜɨɩɪɨɫɵ�

ɝɢɞɪɨɦɟɯɚɧɢɱɟɫɤɨɝɨ� ɫɩɨɫɨɛɚ� ɛɭɪɟɧɢɹ� ��� ɇɚɭɤ�� ɩɪɚɰɿ� ȾɨɧɇɌɍ�� ɋɟɪɿɹ� Ƚɿɪɧɢɱɨ�
ɝɟɨɥɨɝɿɱɧɚ��± ������± ʋ���������± ɋ����±���

�� ɍɜɚɤɨɜ�Ⱥ��Ȼ��ɒɚɪɨɫɬɪɭɣɧɨɟ�ɛɭɪɟɧɢɟ��± Ɇ���ɇɟɞɪɚ��������± ����ɫ�
�� ɂɝɧɚɬɨɜ� Ⱥ�� Ⱥ��� ȼɹɬɤɢɧ� ɋ�� ɋ�� Ɉɫɨɛɟɧɧɨɫɬɢ� ɤɨɧɫɬɪɭɤɰɢɢ� ɢ� ɦɟɯɚɧɢɤɢ� ɪɚɛɨɬɵ� ɧɨɜɨɝɨ�

ɝɢɞɪɨɞɢɧɚɦɢɱɟɫɤɨɝɨ� ɫɧɚɪɹɞɚ� ��� ɉɨɪɨɞɨɪɚɡɪɭɲɚɸɳɢɣ� ɢ� ɦɟɬɚɥɥɨɨɛɪɚɛɚɬɵɜɚɸɳɢɣ�
ɢɧɫɬɪɭɦɟɧɬ�ɬɟɯɧɢɤɚ�ɢ�ɬɟɯɧɨɥɨɝɢɹ�ɟɝɨ�ɢɡɝɨɬɨɜɥɟɧɢɹ�ɢ�ɩɪɢɦɟɧɟɧɢɹ��ɋɛ��ɧɚɭɱ��ɬɪ��± Ʉ���
ɂɡɞ�ɜɨ�ɂɋɆ�ɢɦ� ȼ� ɇ� Ȼɚɤɭɥɹ�ɇȺɇ�ɍɤɪɚɢɧɵ� ������± ȼɵɩ������± ɋ����±���

�� ɉɚɬ�� ������ʋ� X���������� ɍɤɪɚʀɧɚ��ɆɉɄ� ȿ� ��� ȼ� ������ Ʉɭɥɶɤɨɫɬɪɭɦɢɧɧɢɣ� ɩɪɢɥɚɞ� �
Ⱥ� Ɉ� ȱɝɧɚɬɨɜ��ɋ� ɋ� ȼɹɬɤɢɧ� ± Ɂɚɹɜɥ������������Ɉɩɭɛɥ������������Ȼɸɥ��ʋ���

�� ɉɚɬ�� ������ʋ� X���������� ɍɤɪɚʀɧɚ��ɆɉɄ� ȿ� ��� ȼ� ������ Ʉɭɥɶɤɨɫɬɪɭɦɢɧɧɢɣ� ɩɪɢɥɚɞ� �
Ⱥ� Ɉ� ȱɝɧɚɬɨɜ��ɋ� ɋ� ȼɹɬɤɢɧ��± Ɂɚɹɜɥ������������Ɉɩɭɛɥ������������Ȼɸɥ��ʋ���

�� ɉɚɬ�� ����� ʋ� X���������� ɍɤɪɚʀɧɚ�� ɆɉɄ� ȿ� ��� ȼ� ������ ɉɪɢɫɬɪɿɣ� ɞɥɹ� ɛɭɪɿɧɧɹ �
Ⱥ� Ɉ� ȱɝɧɚɬɨɜ��± Ɂɚɹɜɥ������������Ɉɩɭɛɥ������������Ȼɸɥ��ʋ����

ɉɨɫɬɭɩɢɥɚ���������

ɍȾɄ����������

Ⱥ� ɇ� Ⱦɚɜɢɞɟɧɤɨ��Ⱥ� Ⱥ� ɂɝɧɚɬɨɜ� ɉ� ɉ� ɉɨɥɢɳɭɤ

Ƚɨɫɭɞɚɪɫɬɜɟɧɧɵɣ�ȼɍɁ�©ɇɚɰɢɨɧɚɥɶɧɵɣ�ɝɨɪɧɵɣ�ɭɧɢɜɟɪɫɢɬɟɬª� ɝ��Ⱦɧɟɩɪɨɩɟɬɪɨɜɫɤ��ɍɤɪɚɢɧɚ

ɆȺɌȿɊɂȺɅɕ�Ʉ�ɉɊɈȿɄɌɂɊɈȼȺɇɂɘ�ɌȿɏɇɈɅɈȽɂɂ�ȻɍɊȿɇɂə�ɋ�
ɂɋɉɈɅɖɁɈȼȺɇɂȿɆ�ȽȺɁɈɀɂȾɄɈɋɌɇɕɏ�ɋɆȿɋȿɃ

ɉɪɨɚɧɚɥɢɡɢɪɨɜɚɧɵ�ɫɨɫɬɨɹɧɢɟ�ɢ�ɩɟɪɫɩɟɤɬɢɜɵ�ɪɚɡɜɢɬɢɹ�ɬɟɯɧɢɤɢ�ɢ�ɬɟɯɧɨɥɨɝɢɢ�ɛɭɪɟɧɢɹ�
ɫ� ɩɪɢɦɟɧɟɧɢɟɦ� ɝɚɡɨɠɢɞɤɨɫɬɧɵɯ� ɫɦɟɫɟɣ�� Ɋɚɫɫɦɨɬɪɟɧɵ� ɨɫɨɛɟɧɧɨɫɬɢ� ɮɢɡɢɤɨ�ɯɢɦɢɱɟɫɤɢɯ�
ɜɡɚɢɦɨɞɟɣɫɬɜɢɣ� ɧɚ� ɝɪɚɧɢɰɟ� ɪɚɡɞɟɥɚ�ɮɚɡ� ɇɚɦɟɱɟɧɵ� ɩɭɬɢ� ɞɚɥɶɧɟɣɲɟɝɨ� ɫɨɜɟɪɲɟɧɫɬɜɨɜɚɧɢɹ�
ɭɤɚɡɚɧɧɨɣ�ɬɟɯɧɨɥɨɝɢɢ�

Ʉɥɸɱɟɜɵɟ�ɫɥɨɜɚ� ɝɚɡɨɠɢɞɤɨɫɬɧɚɹ�ɫɦɟɫɶ��ɜɨɞɨɪɨɞɧɵɣ�ɩɨɤɚɡɚɬɟɥɶ��ɩɟɧɨɨɛɪɚɡɨɜɚɧɢɟ��
ɩɨɜɟɪɯɧɨɫɬɧɨ�ɚɤɬɢɜɧɨɟ�ɜɟɳɟɫɬɜɨ��ɫɬɚɛɢɥɶɧɨɫɬɶ��ɪɚɛɨɱɚɹ�ɫɪɟɞɚ�

ȼɜɟɞɟɧɢɟ
ɂɡɭɱɟɧɢɟ� ɡɧɚɱɢɬɟɥɶɧɨɝɨ� ɱɢɫɥɚ� ɥɢɬɟɪɚɬɭɪɧɵɯ� ɩɭɛɥɢɤɚɰɢɣ� ɢ� ɞɚɧɧɵɯ�

ɩɪɨɢɡɜɨɞɫɬɜɟɧɧɵɯ ɩɪɟɞɩɪɢɹɬɢɣ� ɩɨɡɜɨɥɹɟɬ� ɫ� ɭɜɟɪɟɧɧɨɫɬɶɸ� ɫɤɚɡɚɬɶ�� ɱɬɨ� ɝɚɡɨɠɢɞɤɨɫɬɧɵɟ�
ɫɦɟɫɢ�� ɜ� ɬɨɣ� ɢɥɢ� ɢɧɨɣ� ɮɨɪɦɟ�� ɩɪɢɨɛɪɟɬɚɸɬ� ɜɫɟ� ɛɨɥɶɲɟɟ� ɪɚɫɩɪɨɫɬɪɚɧɟɧɢɟ >�@�� Ɍɚɤɨɟ�
ɩɨɥɨɠɟɧɢɟ� ɜɟɳɟɣ� ɨɛɭɫɥɨɜɥɟɧɨ�� ɩɪɟɠɞɟ� ɜɫɟɝɨ�� ɧɚɥɢɱɢɟɦ� ɨɫɨɛɵɯ� ɬɟɯɧɨɥɨɝɢɱɟɫɤɢɯ� ɫɜɨɣɫɬɜ�
ɝɚɡɨɠɢɞɤɨɫɬɧɵɯ� ɫɦɟɫɟɣ�� ɤɨɬɨɪɵɟ� ɹɜɥɹɸɬɫɹ� ɩɪɨɹɜɥɟɧɢɟɦ� ɰɟɥɨɝɨ� ɫɩɟɤɬɪɚ� ɫɚɦɵɯ�
ɪɚɡɧɨɨɛɪɚɡɧɵɯ�ɨɫɨɛɟɧɧɨɫɬɟɣ�ɮɚɡ� ɫɨɫɬɚɜɥɹɸɳɢɯ�ɭɤɚɡɚɧɧɵɟ�ɫɢɫɬɟɦɵ��ɉɪɢɱɟɦ��ɷɬɢ�ɫɜɨɣɫɬɜɚ�±
ɦɧɨɝɨɮɚɤɬɨɪɧɵɟ�� ɢ� ɜɨ�ɦɧɨɝɨɦ� ɨɩɪɟɞɟɥɹɸɬɫɹ� ɧɟ� ɬɨɥɶɤɨ� ɤɨɦɩɨɧɟɧɬɧɵɦ� ɫɨɫɬɚɜɨɦ�� ɧɨ� ɬɚɤɠɟ�
ɮɢɡɢɤɨ�ɯɢɦɢɱɟɫɤɢɦɢ� ɢ� ɫɩɟɰɢɮɢɱɟɫɤɢɦɢ� ɯɚɪɚɤɬɟɪɢɫɬɢɤɚɦɢ� ɮɚɡ�� ɫɨɫɬɚɜɥɹɸɳɢɯ�
ɝɚɡɨɠɢɞɤɨɫɬɧɭɸ� ɫɦɟɫɶ� Ⱦɨɜɨɥɶɧɨ� ɜɟɥɢɤɚ�� ɜ� ɭɤɚɡɚɧɧɨɦ� ɜɵɲɟ� ɚɫɩɟɤɬɟ�� ɪɨɥɶ� ɫɩɨɫɨɛɚ�
ɩɨɥɭɱɟɧɢɹ�ɩɟɧɧɵɯ�ɫɢɫɬɟɦ�



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

���

Ɋɚɫɬɭɬ�ɦɚɫɲɬɚɛɵ�ɩɪɢɦɟɧɟɧɢɹ� ɝɚɡɨɠɢɞɤɨɫɬɧɵɯ� ɫɦɟɫɟɣ� ɜ� ɛɭɪɨɜɵɯ�ɪɚɛɨɬɚɯ�ɢ� ɪɟɦɨɧɬɟ�
ɫɤɜɚɠɢɧ�� ɱɟɦɭ�� ɜ� ɧɟɦɚɥɨɣ� ɦɟɪɟ�� ɫɩɨɫɨɛɫɬɜɭɟɬ� ɜɵɫɨɤɚɹ� ɜɵɧɨɫɧɚɹ� ɫɩɨɫɨɛɧɨɫɬɶ� ɫɦɟɫɟɣ�� ɜ�
ɫɪɚɜɧɟɧɢɢ�ɫɨ�ɜɫɟɦɢ ɩɪɨɱɢɦɢ�ɜɢɞɚɦɢ�ɨɱɢɫɬɧɵɯ�ɚɝɟɧɬɨɜ�

ɇɟ�ɡɚɬɪɚɝɢɜɚɹ�ɲɢɪɨɤɨɝɨ�ɤɪɭɝɚ�ɜɨɩɪɨɫɨɜ��ɫ�ɤɨɬɨɪɵɦɢ�ɫɬɚɥɤɢɜɚɸɬɫɹ�ɩɪɢ�ɢɫɩɨɥɶɡɨɜɚɧɢɢ�
ɝɚɡɨɠɢɞɤɨɫɬɧɵɯ� ɫɦɟɫɟɣ� >�@�� ɨɫɬɚɧɨɜɢɦɫɹ� ɧɚ� ɜɵɹɫɧɟɧɢɢ� ɫɬɟɩɟɧɢ� ɜɥɢɹɧɢɹ� ɜɨɞɨɪɨɞɧɨɝɨ�
ɩɨɤɚɡɚɬɟɥɹ�ɧɚ�ɦɟɯɚɧɢɡɦ�ɩɟɧɨɨɛɪɚɡɨɜɚɧɢɹ�ɢ�ɫɬɚɛɢɥɶɧɨɫɬɢ�ɩɨɥɭɱɟɧɧɵɯ�ɫɨɫɬɚɜɨɜ�

ɐɟɥɶɸ� ɪɚɛɨɬɵ� ɹɜɥɹɟɬɫɹ� ɪɚɫɫɦɨɬɪɟɧɢɟ� ɧɚ� ɤɚɱɟɫɬɜɟɧɧɨɦ� ɭɪɨɜɧɟ� ɷɮɮɟɤɬɢɜɧɨɫɬɢ�
ɞɟɣɫɬɜɢɹ�ɪɟɚɝɟɧɬɨɜ�ɩɟɧɨɨɛɪɚɡɨɜɚɬɟɥɟɣ�ɜ�ɭɫɥɨɜɢɹɯ�ɢɡɦɟɧɟɧɢɣ�ɪɇ�ɫɪɟɞɵ�

Ɉɫɧɨɜɧɨɣ�ɦɚɬɟɪɢɚɥ
ɋɩɨɫɨɛɧɨɫɬɶ� ɪɚɫɬɜɨɪɨɜ�ɨɛɪɚɡɨɜɵɜɚɬɶ� ɝɚɡɨɠɢɞɤɨɫɬɧɵɟ� ɫɦɟɫɢ�ɢɥɢ�ɩɟɧɵ�ɨɩɪɟɞɟɥɹɟɬɫɹ�

ɨɫɨɛɵɦɢ� ɫɜɨɣɫɬɜɚɦɢ� ɦɨɥɟɤɭɥ� ɪɚɫɬɜɨɪɟɧɧɵɯ� ɜɟɳɟɫɬɜ�� ɤɨɬɨɪɵɟ� ɨɬɧɨɫɹɬɫɹ� ɤ� ɤɥɚɫɫɭ�
ɩɨɜɟɪɯɧɨɫɬɧɨ�ɚɤɬɢɜɧɵɯ� �ɉȺȼ��� Ⱦɟɣɫɬɜɢɟ ɉȺȼ�� ɤɚɤ� ɢɡɜɟɫɬɧɨ�� ɰɟɥɢɤɨɦ� ɡɚɜɢɫɢɬ� ɨɬ� ɫɜɨɣɫɬɜ�
ɫɪɟɞɵ�� ɜ� ɤɨɬɨɪɨɣ� ɨɧɢ� ɪɚɫɬɜɨɪɟɧɵ� ɢɥɢ� ɪɚɫɩɪɟɞɟɥɟɧɵ�� ȼɨɡɦɨɠɧɨɫɬɶ� ɢ� ɢɧɬɟɧɫɢɜɧɨɫɬɶ�
ɩɟɧɨɨɛɪɚɡɨɜɚɧɢɹ��ɩɪɢ�ɜɫɟɯ�ɩɪɨɱɢɯ�ɪɚɜɧɵɯ�ɭɫɥɨɜɢɹɯ��ɨɛɭɫɥɚɜɥɢɜɚɟɬɫɹ�ɜɥɢɹɧɢɟɦ�ɬɟɦɩɟɪɚɬɭɪɵ�
ɢ� ɜɨɞɨɪɨɞɧɨɝɨ� ɩɨɤɚɡɚɬɟɥɹ�� ɂɡɦɟɧɟɧɢɹ ɬɟɦɩɟɪɚɬɭɪɵ� ɜɵɡɵɜɚɟɬ� ɢɡɦɟɧɟɧɢɹ� ɪɚɫɬɜɨɪɢɦɨɫɬɢ�
ɪɟɚɝɟɧɬɚ�ɩɟɧɨɨɛɪɚɡɨɜɚɬɟɥɹ��ɤɨɧɰɟɧɬɪɚɰɢɢ�ɢ�ɩɨɞɜɢɠɧɨɫɬɢ�ɟɝɨ�ɦɨɥɟɤɭɥ�ɜ�ɫɪɟɞɟ�ɪɚɫɬɜɨɪɢɬɟɥɟ��
ɱɬɨ� ɩɪɢɜɨɞɢɬ� ɜ� ɤɨɧɟɱɧɨɦ� ɢɬɨɝɟ� ɤ� ɢɡɦɟɧɟɧɢɸ� ɫɤɨɪɨɫɬɢ� ɜɵɪɚɜɧɢɜɚɧɢɹ� ɩɥɨɬɧɨɫɬɢ�
ɚɞɫɨɪɛɰɢɨɧɧɨɝɨ� ɫɥɨɹ� ɧɚ� ɩɭɡɵɪɶɤɚɯ� ɝɚɡɚ�� ɢ� ɬɟɦ� ɫɚɦɵɦ� ɤ� ɢɡɦɟɧɟɧɢɸ� ɩɪɨɱɧɨɫɬɢ� ɩɟɧɵ��
ȼɟɥɢɱɢɧɚ� ɪɇ� ɨɤɚɡɵɜɚɟɬ� ɜɥɢɹɧɢɟ ɧɚ� ɷɬɢ� ɠɟ� ɩɪɨɰɟɫɫɵ� ɜɫɥɟɞɫɬɜɢɟ� ɢɡɦɟɧɟɧɢɹ� ɫɬɟɩɟɧɢ�
ɞɢɫɫɨɰɢɚɰɢɢ� ɢɥɢ� ɞɢɫɩɟɪɫɧɨɫɬɢ� �ɚ� ɜ� ɰɟɥɨɦ� ɦɨɠɧɨ� ɫɤɚɡɚɬɶ� ± ɪɚɫɬɜɨɪɢɦɨɫɬɢ��
ɩɟɧɨɨɛɪɚɡɨɜɚɬɟɥɟɣ�ɜ�ɪɚɛɨɱɟɣ�ɫɪɟɞɟ�

Ɋɢɫ�����ɉɟɧɨɨɛɪɚɡɭɸɳɚɹ�ɫɩɨɫɨɛɧɨɫɬɶ�ɯɚɪɚɤɬɟɪɧɨɝɨ�ɚɧɢɨɧɚɤɬɢɜɧɨɝɨ�ɉȺȼ�ɜ ɡɚɜɢɫɢɦɨɫɬɢ�ɨɬ�
ɪɇ�ɩɪɢ�ɟɝɨ�ɤɨɧɰɟɧɬɪɚɰɢɢ� ��± ���ǜ���� ɦɨɥɶ�ɥ����± ���ǜ���� ɦɨɥɶ�ɥ

Ⱦɚɧɧɵɯ�ɩɨ�ɫɬɪɨɝɨ�ɨɞɧɨɡɧɚɱɧɨɣ�ɡɚɜɢɫɢɦɨɫɬɢ�ɩɟɧɨɨɛɪɚɡɭɸɳɟɣ�ɫɩɨɫɨɛɧɨɫɬɢ�ɪɚɫɬɜɨɪɨɜ�
ɉȺȼ�ɨɬ� ɭɪɨɜɧɹ� ɪɇ�ɧɟɬ��ɂɡɜɟɫɬɧɨ�� ɱɬɨ� ɩɪɢ� ɨɞɧɨɦ�ɢ� ɬɨɦ�ɠɟ� ɜɨɞɨɪɨɞɧɨɦ�ɩɨɤɚɡɚɬɟɥɟ� ɫɪɟɞɵ��
ɩɟɧɨɨɛɪɚɡɭɸɳɚɹ�ɫɩɨɫɨɛɧɨɫɬɶ�ɉȺȼ�ɪɚɡɥɢɱɧɵɯ�ɝɪɭɩɩ�ɧɟɨɞɢɧɚɤɨɜɚ�>�@��Ⱥɧɢɨɧɚɤɬɢɜɧɵɟ�ɉȺȼ�
ɜ� ɤɢɫɥɨɣ� ɫɪɟɞɟ� ɩɟɧɭ� ɩɪɚɤɬɢɱɟɫɤɢ� ɧɟ� ɨɛɪɚɡɭɸɬ�� Ɇɚɤɫɢɦɚɥɶɧɨɟ ɩɟɧɨɨɛɪɚɡɨɜɚɧɢɟ�
ɚɧɢɨɧɚɤɬɢɜɧɵɯ�ɉȺȼ�ɨɛɵɱɧɨ�ɧɚɛɥɸɞɚɟɬɫɹ�ɩɪɢ�ɪɇ�ɪɚɜɧɨɦ��±���ɚ�ɞɥɹ�ɧɟɤɨɬɨɪɵɯ�ɫɨɟɞɢɧɟɧɢɣ�
ɷɬɨɣ�ɝɪɭɩɩɵ�ɉȺȼ�ɞɚɠɟ�ɩɪɢ�ɪɇ�ɪɚɜɧɨɦ����ɜɫɩɟɧɢɜɚɸɳɚɹ�ɫɩɨɫɨɛɧɨɫɬɶ�ɫɜɨɟɝɨ�ɦɚɤɫɢɦɚɥɶɧɨɝɨ�
ɡɧɚɱɟɧɢɹ�ɟɳɟ�ɧɟ�ɞɨɫɬɢɝɚɟɬ �ɪɢɫ������ȼ�ɰɟɥɨɦ�ɚɧɢɨɧɚɤɬɢɜɧɵɟ�ɉȺȼ�ɦɨɠɧɨ�ɨɯɚɪɚɤɬɟɪɢɡɨɜɚɬɶ�



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

���

ɫɥɟɞɭɸɳɢɦ�� ɫ� ɭɜɟɥɢɱɟɧɢɟɦ� ɞɥɢɧɵ� ɝɢɞɪɨɮɨɛɧɨɣ� ɰɟɩɢ� ɦɚɤɫɢɦɭɦ� ɢɯ� ɩɟɧɨɨɛɪɚɡɭɸɳɟɣ�
ɫɩɨɫɨɛɧɨɫɬɢ�ɫɞɜɢɝɚɟɬɫɹ�ɜ�ɳɟɥɨɱɧɭɸ�ɨɛɥɚɫɬɶ�

ɉɟɧɨɨɛɪɚɡɭɸɳɚɹ� ɫɩɨɫɨɛɧɨɫɬɶ� ɧɟɢɨɧɨɝɟɧɧɵɯ� ɉȺȼ� ɜ� ɨɫɧɨɜɧɨɦ� ɧɟ� ɡɚɜɢɫɢɬ� ɨɬ� ɪɇ�
ɡɧɚɱɟɧɢɣ� ɜ� ɢɯ� ɢɧɬɟɪɜɚɥɟ� ɨɬ� �� ɞɨ� ��� Ⱥɦɮɨɬɟɪɧɵɟ� ɉȺȼ� ɩɪɨɹɜɥɹɸɬ� ɦɚɤɫɢɦɚɥɶɧɭɸ�
ɩɟɧɨɨɛɪɚɡɭɸɳɭɸ�ɫɩɨɫɨɛɧɨɫɬɶ�ɩɪɢ�ɪɇ�ɪɚɜɧɨɦ �����Ɉɞɧɚɤɨ�ɞɥɹ�ɧɟɤɨɬɨɪɵɯ�ɉȺȼ�ɷɬɨɣ�ɝɪɭɩɩɵ�
ɪɨɫɬ�ɩɟɧɨɨɛɪɚɡɨɜɚɧɢɹ�ɩɪɨɢɫɯɨɞɢɬ�ɢ�ɜ�ɳɟɥɨɱɧɨɣ�ɫɪɟɞɟ�

Ʉɪɨɦɟ� ɫɨɛɫɬɜɟɧɧɨ� ɩɪɨɰɟɫɫɚ� ɩɟɧɨɨɛɪɚɡɨɜɚɧɢɹ�� ɡɧɚɱɟɧɢɟ� ɜɨɞɨɪɨɞɧɨɝɨ� ɩɨɤɚɡɚɬɟɥɹ�
ɨɩɪɟɞɟɥɹɟɬ� ɬɚɤɠɟ� ɭɫɬɨɣɱɢɜɨɫɬɶ� �ɫɬɚɛɢɥɶɧɨɫɬɶ�� ɝɚɡɨɠɢɞɤɨɫɬɧɵɯ� ɫɦɟɫɟɣ�� Ɉɬɞɟɥɶɧɵɦɢ�
ɢɫɫɥɟɞɨɜɚɧɢɹɦɢ� ɛɵɥɚ� ɩɨɤɚɡɚɧɚ� ɤɨɪɪɟɥɹɰɢɨɧɧɚɹ� ɡɚɜɢɫɢɦɨɫɬɶ� ɫɬɚɛɢɥɶɧɨɫɬɢ� ɩɟɧɵ� ɨɬ� ɭɪɨɜɧɹ�
ɪɇ >�@�� ɉɪɨɜɨɞɢɥɚɫɶ� ɨɰɟɧɤɚ� ɭɫɬɨɣɱɢɜɨɫɬɢ� ɩɟɧɵ�� ɩɨɥɭɱɟɧɧɨɣ� ɢɡ� ɪɚɫɬɜɨɪɨɜ� ɫ� ɪɚɡɥɢɱɧɨɣ�
ɤɨɧɰɟɧɬɪɚɰɢɟɣ� ɤɚɤ� ɫɚɦɨɝɨ� ɉȺȼ�ɩɟɧɨɨɛɪɚɡɨɜɚɬɟɥɹ�� ɬɚɤ� ɢ� ɜɨɞɨɪɨɞɧɵɯ� ɢɨɧɨɜ�� Ⱥɧɚɥɢɡ�
ɪɟɡɭɥɶɬɚɬɨɜ� ɧɚɛɥɸɞɟɧɢɣ� ɜɵɹɜɢɥ� ɧɚɢɛɨɥɟɟ� ɹɪɤɨɟ� ɜɥɢɹɧɢɟ� ɧɚ� ɫɬɚɛɢɥɶɧɨɫɬɶ� ɩɟɧ� ɢɦɟɧɧɨ�
ɜɨɞɨɪɨɞɧɨɝɨ�ɩɨɤɚɡɚɬɟɥɹ�

ɉɨɞɜɨɞɹ� ɩɪɨɦɟɠɭɬɨɱɧɵɣ� ɢɬɨɝ�� ɜɚɠɧɨ� ɩɨɞɱɟɪɤɧɭɬɶ� ɫɥɟɞɭɸɳɟɟ�� ɪɨɥɶ� ɜɨɞɨɪɨɞɧɨɝɨ�
ɩɨɤɚɡɚɬɟɥɹ� ɜ� ɩɪɨɰɟɫɫɚɯ� ɩɟɧɨɨɛɪɚɡɨɜɚɧɢɹ� ɦɨɠɧɨ� ɫɱɢɬɚɬɶ� ɱɚɫɬɢɱɧɨ� ɜɵɹɫɧɟɧɧɨɣ�� ɚ� ɧɚɥɢɱɢɟ�
ɩɪɹɦɨɝɨ� ɜɥɢɹɧɢɹ� ɧɚ� ɯɨɞ� ɨɛɪɚɡɨɜɚɧɢɹ� ɢ� ɭɫɬɨɣɱɢɜɨɫɬɶ� ɝɚɡɨɠɢɞɤɨɫɬɧɵɯ� ɫɦɟɫɟɣ� ±
ɭɬɜɟɪɠɞɟɧɢɟɦ ɞɨɤɚɡɚɧɧɵɦ�

ȼ� ɧɚɫɬɨɹɳɟɟ� ɜɪɟɦɹ�� ɜ� ɫɜɹɡɢ� ɫ� ɨɬɫɭɬɫɬɜɢɟɦ� ɱɟɬɤɢɯ� ɤɪɢɬɟɪɢɟɜ� ɩɪɟɞɫɤɚɡɚɧɢɹ�
ɩɟɧɨɨɛɪɚɡɭɸɳɢɯ� ɫɜɨɣɫɬɜ�ɉȺȼ�ɢ�ɢɯ�ɩɨɜɟɞɟɧɢɟ� ɜ� ɬɨɣ�ɢɥɢ�ɢɧɨɣ� ɫɪɟɞɟ�� ɩɪɢ�ɩɪɨɟɤɬɢɪɨɜɚɧɢɢ�
ɬɟɯɧɨɥɨɝɢɢ� ɛɭɪɟɧɢɹ� ɫ� ɢɫɩɨɥɶɡɨɜɚɧɢɟɦ� ɝɚɡɨɠɢɞɤɨɫɬɧɵɯ� ɫɦɟɫɟɣ� ɪɟɤɨɦɟɧɞɭɟɬɫɹ�
ɪɭɤɨɜɨɞɫɬɜɨɜɚɬɶɫɹ� ɫɩɪɚɜɨɱɧɵɦɢ� ɞɚɧɧɵɦɢ� >�@�� ȼ� ɧɢɯ� ɩɪɟɞɥɚɝɚɟɬɫɹ� ɡɧɚɱɢɬɟɥɶɧɵɣ� ɪɹɞ�
ɪɟɰɟɩɬɭɪ�ɩɪɢɝɨɬɨɜɥɟɧɢɹ�ɩɟɧɧɵɯ�ɨɱɢɫɬɧɵɯ�ɚɝɟɧɬɨɜ��ɫɨɨɬɜɟɬɫɬɜɭɸɳɢɯ�ɨɩɪɟɞɟɥɟɧɧɵɦ�ɝɨɪɧɨ�
ɝɟɨɥɨɝɢɱɟɫɤɢɦ� ɢ� ɬɟɯɧɢɤɨ�ɬɟɯɧɨɥɨɝɢɱɟɫɤɢɦ� ɭɫɥɨɜɢɹɦ�� Ɇɧɨɝɨɝɪɚɧɧɨɫɬɶ� ɪɟɲɚɟɦɵɯ� ɡɚɞɚɱ�
ɩɪɟɞɨɩɪɟɞɟɥɢɥɚ ɧɟɨɛɯɨɞɢɦɨɫɬɶ� ɫɨɡɞɚɧɢɹ� ɤɨɦɩɨɡɢɰɢɨɧɧɵɯ� ɫɨɫɬɚɜɨɜ� ɉȺȼ�
ɩɟɧɨɨɛɪɚɡɨɜɚɬɟɥɟɣ� ɢ ɜɫɩɨɦɨɝɚɬɟɥɶɧɵɯ� ɜɟɳɟɫɬɜ�� ɩɪɢ� ɷɬɨɦ� ɧɚɡɧɚɱɟɧɢɟ� ɤɚɠɞɨɝɨ� ɢɯ�
ɤɨɦɩɨɧɟɧɬɚ�ɪɚɡɥɢɱɧɨ ɢ�ɫɜɨɞɢɬɫɹ�ɤ�ɫɥɟɞɭɸɳɟɦɭ��ɩɨɥɭɱɟɧɢɟ�ɭɫɬɨɣɱɢɜɨɣ�ɩɟɧɵ��ɪɟɝɭɥɢɪɨɜɚɧɢɟ
ɫɨɫɬɚɜɚ�ɪɚɛɨɱɟɣ�ɫɪɟɞɵ��ɨɛɭɫɥɨɜɥɟɧɧɨɝɨ�ɜ�ɩɟɪɜɭɸ�ɨɱɟɪɟɞɶ�ɨɩɪɟɞɟɥɟɧɧɨɣ�ɦɢɧɟɪɚɥɢɡɚɰɢɟɣ��ɢ�
ɧɚɤɨɧɟɰ� ɧɟɣɬɪɚɥɢɡɚɰɢɹ�ɞɟɣɫɬɜɢɹ�ɜɨɞɨɪɨɞɧɨɝɨ�ɩɨɤɚɡɚɬɟɥɹ� ȼ�ɰɟɥɨɦ��ɩɪɢ�ɬɚɤɨɦ�ɩɨɞɯɨɞɟ��ɰɟɥɶ�
ɞɨɫɬɢɝɚɟɬɫɹ��ɨɞɧɚɤɨ��ɜɨɡɧɢɤɚɸɬ�ɞɪɭɝɢɟ�ɩɪɨɛɥɟɦɵ�ɢ� ɩɪɟɠɞɟ�ɜɫɟɝɨ�± ɝɚɲɟɧɢɟ�ɨɬɪɚɛɨɬɚɧɧɵɯ�
ɝɚɡɨɠɢɞɤɨɫɬɧɵɯ�ɫɢɫɬɟɦ�

Ʉɨɦɩɨɡɢɰɢɨɧɧɵɟ�ɫɨɫɬɚɜɵ�ɉȺȼ�ɩɟɧɨɨɛɪɚɡɨɜɚɬɟɥɟɣ�ɢ�ɜɫɩɨɦɨɝɚɬɟɥɶɧɵɯ�ɜɟɳɟɫɬɜ�ɞɚɸɬ�
ɝɚɡɨɠɢɞɤɨɫɬɧɵɟ� ɫɦɟɫɢ� ɞɨɜɨɥɶɧɨ� ɜɵɫɨɤɨɣ� ɫɬɚɛɢɥɶɧɨɫɬɢ�� ɱɬɨ� ɩɨɥɧɨɫɬɶɸ� ɢɫɤɥɸɱɚɟɬ� ɟɟ�
ɛɵɫɬɪɨɟ� ɫɚɦɨɪɚɡɪɭɲɟɧɢɟ� ɢ� ɩɪɢɜɨɞɢɬ� ɤ� ɧɟɨɛɯɨɞɢɦɨɫɬɢ� ɜɜɟɞɟɧɢɹ� ɜ� ɤɨɦɩɥɟɤɫ�
ɬɟɯɧɨɥɨɝɢɱɟɫɤɨɝɨ� ɨɛɨɪɭɞɨɜɚɧɢɹ�� ɨɛɟɫɩɟɱɢɜɚɸɳɟɝɨ ɰɢɪɤɭɥɹɰɢɸ� ɨɱɢɫɬɧɨɝɨ� ɚɝɟɧɬɚ ɧɚ�
ɛɭɪɨɜɨɣ �ɪɢɫ� ��� ɭɫɬɚɧɨɜɨɤ� ɞɥɹ� ɩɟɧɨɪɚɡɪɭɲɟɧɢɹ�� Ʉɪɨɦɟ� ɬɨɝɨ� ɧɚɥɢɱɢɟ� ɜ� ɫɨɫɬɚɜɟ�
ɝɚɡɨɠɢɞɤɨɫɬɧɵɯ� ɫɦɟɫɟɣ� ɧɟɫɤɨɥɶɤɢɯ� ɪɟɚɝɟɧɬɨɜ� ɜɧɨɫɢɬ� ɡɧɚɱɢɬɟɥɶɧɵɟ� ɤɨɪɪɟɤɬɢɜɵ� �ɧɟ� ɜɫɟɝɞɚ�
ɩɨɥɨɠɢɬɟɥɶɧɵɟ�� ɜ� ɡɚɛɨɣɧɵɟ� ɩɪɨɰɟɫɫɵ� ɪɚɡɪɭɲɟɧɢɹ� ɝɨɪɧɵɯ� ɩɨɪɨɞ�� ɨɛɭɫɥɨɜɥɟɧɧɵɟ� ɮɢɡɢɤɨ�
ɯɢɦɢɱɟɫɤɢɦ� ɜɡɚɢɦɨɞɟɣɫɬɜɢɟɦ� ɧɚ� ɝɪɚɧɢɰɟ� ɪɚɡɞɟɥɚ�ɮɚɡ�� Ɍɚɤɢɦ� ɨɛɪɚɡɨɦ�� ɜɨɡɧɢɤɚɟɬ� ɜɨɩɪɨɫ� ɨ�
ɧɟɨɛɯɨɞɢɦɨɫɬɢ�ɡɚɦɟɧɵ�ɱɢɫɬɨ�ɯɢɦɢɱɟɫɤɢɯ�ɫɩɨɫɨɛɨɜ�ɪɟɝɭɥɢɪɨɜɚɧɢɹ�ɫɜɨɣɫɬɜ�ɪɚɛɨɱɟɣ�ɫɪɟɞɵ�ɧɚ�
ɮɢɡɢɤɨ�ɯɢɦɢɱɟɫɤɢɟ��ɤɨɬɨɪɵɟ�ɩɨɡɜɨɥɹɬ�ɢɡɦɟɧɹɬɶ�ɩɚɪɚɦɟɬɪɵ�ɩɨɫɥɟɞɧɟɣ�ɩɨɫɪɟɞɫɬɜɨɦ�ɞɟɣɫɬɜɢɹ�
ɷɥɟɤɬɪɢɱɟɫɤɢɯ� ɩɨɥɟɣ�� ɱɬɨ� ɜ� ɧɚɲɟɦ� ɫɥɭɱɚɟ� ɜɵɪɚɠɚɟɬɫɹ� ɜ� ɷɥɟɤɬɪɨɯɢɦɢɱɟɫɤɨɣ� ɨɛɪɚɛɨɬɤɟ�� ȼ�
ɪɟɡɭɥɶɬɚɬɟ� ɬɚɤɨɝɨ ɜɨɡɞɟɣɫɬɜɢɹ ɠɢɞɤɨɫɬɶ� ɩɟɪɟɯɨɞɢɬ� ɜ� ɦɟɬɚɫɬɚɛɢɥɶɧɨɟ� �ɚɤɬɢɜɢɪɨɜɚɧɧɨɟ��
ɫɨɫɬɨɹɧɢɟ�� ɤɨɬɨɪɨɟ� ɯɚɪɚɤɬɟɪɢɡɭɟɬɫɹ� ɚɧɨɦɚɥɶɧɵɦɢ� ɡɧɚɱɟɧɢɹɦɢ� ɮɢɡɢɤɨ�ɯɢɦɢɱɟɫɤɢɯ�
ɩɚɪɚɦɟɬɪɨɜ�� ɜ� ɬɨɦ� ɱɢɫɥɟ� ɨɤɢɫɥɢɬɟɥɶɧɨ�ɜɨɫɫɬɚɧɨɜɢɬɟɥɶɧɨɝɨ� ɩɨɬɟɧɰɢɚɥɚ�� ɫɜɹɡɚɧɧɨɝɨ� ɫ�
ɚɤɬɢɜɧɨɫɬɶɸ� ɷɥɟɤɬɪɨɧɨɜ� ɜ� ɜɨɞɟ�� ɷɥɟɤɬɪɨɩɪɨɜɨɞɧɨɫɬɢ�� ɪɇ�� ɩɨɜɟɪɯɧɨɫɬɧɨɝɨ� ɧɚɬɹɠɟɧɢɹ� ɢ�
ɞɪɭɝɢɯ�ɩɚɪɚɦɟɬɪɨɜ�ɢ�ɫɜɨɣɫɬɜ�

ȼ� ɪɟɡɭɥɶɬɚɬɟ� ɤɚɬɨɞɧɨɣ� ɷɥɟɤɬɪɨɯɢɦɢɱɟɫɤɨɣ� ɨɛɪɚɛɨɬɤɢ� ɪɚɛɨɱɚɹ� ɫɪɟɞɚ ɩɪɢɨɛɪɟɬɚɟɬ�
ɳɟɥɨɱɧɭɸ� ɪɟɚɤɰɢɸ� ɡɚ� ɫɱɟɬ� ɩɪɟɜɪɚɳɟɧɢɹ� ɧɟɤɨɬɨɪɨɣ� ɱɚɫɬɢ� ɪɚɫɬɜɨɪɟɧɧɵɯ� ɫɨɥɟɣ� ɜ�
ɝɢɞɪɨɨɤɫɢɞɵ� ɢ� ɩɪɢɫɭɬɫɬɜɢɹ� ɢɡɛɵɬɨɱɧɵɯ� ɝɢɞɪɨɤɫɢɥɶɧɵɯ� ɝɪɭɩɩ� Ɉɇ±�� ɩɪɢ� ɷɬɨɦ� ɡɧɚɱɟɧɢɟ�
ɜɨɞɨɪɨɞɧɨɝɨ�ɩɨɤɚɡɚɬɟɥɹ ɫɨɨɬɜɟɬɫɬɜɟɧɧɨ�ɭɜɟɥɢɱɢɜɚɟɬɫɹ >�@�



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

���

Ɋɢɫ�����Ɍɟɯɧɨɥɨɝɢɱɟɫɤɚɹ�ɫɯɟɦɚ�ɰɢɪɤɭɥɹɰɢɢ�ɝɚɡɨɠɢɞɤɨɫɬɧɨɣ�ɫɦɟɫɢ�ɧɚ�ɛɭɪɨɜɨɣ�
��± ɷɥɟɤɬɪɨɚɤɬɢɜɚɬɨɪ����± ɟɦɤɨɫɬɶ�ɫ�ɪɚɫɬɜɨɪɨɦ�ɉȺȼ����± ɞɨɡɢɪɭɸɳɢɣ�ɧɚɫɨɫ��

��± ɬɪɟɯɯɨɞɨɜɨɣ�ɤɪɚɧ����± ɩɪɟɞɨɯɪɚɧɢɬɟɥɶɧɵɣ�ɤɥɚɩɚɧ����± ɩɟɧɨɝɟɧɟɪɚɬɨɪ����± ɜɟɧɬɢɥɶ��
��± ɤɨɦɩɪɟɫɫɨɪ��� ± ɜɟɪɬɥɸɝ�ɫɚɥɶɧɢɤ�����± ɝɟɪɦɟɬɢɡɚɬɨɪ� ���± ɩɟɧɨɝɚɫɢɬɟɥɶ��

�� ± ɲɥɚɦɨɫɛɨɪɧɢɤ�����± ɟɦɤɨɫɬɶ�ɨɬɫɬɨɣɧɢɤ

ɑɬɨ� ɤɚɫɚɟɬɫɹ� ɯɢɦɢɱɟɫɤɨɝɨ� ɫɨɫɬɚɜɚ�� ɬɨ� ɩɪɨɢɫɯɨɞɢɬ� ɫɧɢɠɟɧɢɟ� ɫɨɞɟɪɠɚɧɢɹ�
ɪɚɫɬɜɨɪɟɧɧɵɯ� ɤɢɫɥɨɪɨɞɚ�� ɚɡɨɬɚ�� ɜɨɡɪɚɫɬɚɟɬ� ɤɨɧɰɟɧɬɪɚɰɢɹ� ɜɨɞɨɪɨɞɚ�� ɫɜɨɛɨɞɧɵɯ�
ɝɢɞɪɨɤɫɢɥɶɧɵɯ�ɝɪɭɩɩ��ɩɪɢ�ɷɬɨɦ�ɢɡɦɟɧɹɟɬɫɹ�ɫɬɪɭɤɬɭɪɚ�ɧɟ�ɬɨɥɶɤɨ�ɝɢɞɪɚɬɧɵɯ�ɨɛɨɥɨɱɟɤ�ɢɨɧɨɜ��
ɧɨ�ɢ�ɫɜɨɛɨɞɧɨɝɨ�ɨɛɴɟɦɚ�ɜɨɞɵ��ȼ�ɪɟɡɭɥɶɬɚɬɟ�ɨɛɪɚɡɨɜɚɧɢɹ�ɯɨɪɨɲɨ�ɪɚɫɬɜɨɪɢɦɵɯ�ɝɢɞɪɨɤɫɢɞɨɜ�
ɧɚɬɪɢɹ� ɢ� ɤɚɥɢɹ� ɢ� ɩɨɜɵɲɟɧɢɹ� ɜɫɥɟɞɫɬɜɢɟ� ɷɬɨɝɨ� S+�� ɩɪɨɢɫɯɨɞɢɬ� ɫɞɜɢɝ� ɭɝɥɟɤɢɫɥɨɬɧɨɝɨ�
ɪɚɜɧɨɜɟɫɢɹ� ɫ� ɨɛɪɚɡɨɜɚɧɢɟɦ� ɬɪɭɞɧɨɪɚɫɬɜɨɪɢɦɵɯ� ɤɚɪɛɨɧɚɬɨɜ� ɤɚɥɶɰɢɹ� ɢ� ɦɚɝɧɢɹ� ɢɡ�
ɧɚɯɨɞɹɳɢɯɫɹ� ɨɛɵɱɧɨ� ɜ� ɢɫɯɨɞɧɨɣ� ɪɚɛɨɱɟɣ� ɫɪɟɞɟ ɪɚɫɬɜɨɪɢɦɵɯ� ɫɨɟɞɢɧɟɧɢɣ� ɷɬɢɯ� ɦɟɬɚɥɥɨɜ��
ɂɨɧɵ�ɬɹɠɟɥɵɯ�ɦɟɬɚɥɥɨɜ�ɢ�ɠɟɥɟɡɚ�ɩɪɚɤɬɢɱɟɫɤɢ�ɩɨɥɧɨɫɬɶɸ�ɩɪɟɜɪɚɳɚɸɬɫɹ� ɜ�ɧɟɪɚɫɬɜɨɪɢɦɵɟ�
ɝɢɞɪɨɤɫɢɞɵ��ɤɨɬɨɪɵɟ�ɜɵɩɚɞɚɸɬ�ɜ�ɨɫɚɞɨɤ�ɫ�ɩɨɫɥɟɞɭɸɳɢɦ�ɭɞɚɥɟɧɢɟɦ�ɢɡ�ɨɛɴɟɦɚ�

ɉɪɢ� ɚɧɨɞɧɨɣ� ɷɥɟɤɬɪɨɯɢɦɢɱɟɫɤɨɣ� ɨɛɪɚɛɨɬɤɟ� ɩɪɨɢɫɯɨɞɢɬ� ɭɜɟɥɢɱɟɧɢɟ� ɫɨɞɟɪɠɚɧɢɹ�
ɪɚɫɬɜɨɪɟɧɧɨɝɨ�ɯɥɨɪɚ��ɤɢɫɥɨɪɨɞɚ��ɭɦɟɧɶɲɚɟɬɫɹ�ɤɨɧɰɟɧɬɪɚɰɢɹ�ɜɨɞɨɪɨɞɚ��ɚɡɨɬɚ�

ɗɮɮɟɤɬɢɜɧɨɫɬɶ� ɬɚɤɨɝɨ� ɩɨɞɯɨɞɚ� ɨɱɟɜɢɞɧɚ� ɢ� ɜɵɪɚɠɚɟɬɫɹ� ɜ� ɫɥɟɞɭɸɳɟɦ�� Ɉɬɤɪɵɜɚɟɬɫɹ�
ɩɭɬɶ� ɤ� ɡɚɦɟɧɟ� ɤɨɦɩɨɡɢɰɢɨɧɧɵɯ� ɫɨɫɬɚɜɨɜ� ɉȺȼ�ɩɟɧɨɨɛɪɚɡɨɜɚɬɟɥɟɣ� ɢ� ɜɫɩɨɦɨɝɚɬɟɥɶɧɵɯ�
ɜɟɳɟɫɬɜ�ɧɚ�ɥɢɲɶ�ɬɨɥɶɤɨ�ɩɟɧɨɨɛɪɚɡɨɜɚɬɟɥɶ��ɦɚɤɫɢɦɚɥɶɧɨ�ɭɞɨɜɥɟɬɜɨɪɹɸɳɢɣ�ɞɚɧɧɵɦ�ɝɟɨɥɨɝɨ�
ɬɟɯɧɢɱɟɫɤɢɦ� ɭɫɥɨɜɢɹɦ�� ɂɫɤɥɸɱɟɧɢɟ� ɢɡ� ɫɨɫɬɚɜɚ� ɰɢɪɤɭɥɹɰɢɨɧɧɨɣ� ɫɢɫɬɟɦɵ� ɧɚ� ɛɭɪɨɜɨɣ�
ɨɛɨɪɭɞɨɜɚɧɢɹ� ɞɥɹ� ɩɟɧɨɝɚɲɟɧɢɹ�� ɢɥɢ�� ɩɨ� ɤɪɚɣɧɟɣ� ɦɟɪɟ�� ɟɝɨ� ɭɩɪɨɳɟɧɢɟ�� Ʉɚɤ� ɫɥɟɞɫɬɜɢɟ�
ɩɪɢɜɟɞɟɧɧɨɝɨ ɜɵɲɟ� ± ɷɬɨ� ɫɧɢɠɟɧɢɟ� ɡɚɬɪɚɬ� ɧɚ� ɩɪɨɜɟɞɟɧɢɟ� ɪɚɛɨɬ� ɩɪɢ� ɢɫɩɨɥɶɡɨɜɚɧɢɢ�
ɝɚɡɨɠɢɞɤɨɫɬɧɵɯ�ɫɦɟɫɟɣ��

ȼɵɜɨɞɵ
�� ɉɨɤɚɡɚɧɚ� ɜɟɞɭɳɚɹ� ɪɨɥɶ� ɜɨɞɨɪɨɞɧɨɝɨ� ɩɨɤɚɡɚɬɟɥɹ� ɜ ɩɪɨɰɟɫɫɚɯ ɩɟɧɨɨɛɪɚɡɨɜɚɧɢɹ� ɜ�

ɡɚɜɢɫɢɦɨɫɬɢ�ɨɬ�ɬɢɩɚ�ɉȺȼ�ɢ�ɯɢɦɢɱɟɫɤɨɝɨ�ɫɨɫɬɚɜɚ�ɪɚɛɨɱɟɣ�ɫɪɟɞɵ��
�� Ⱦɨɤɚɡɚɧɨ� ɧɚɥɢɱɢɟ� ɩɪɹɦɨɝɨ� ɜɥɢɹɧɢɹ� ɤɨɧɰɟɧɬɪɚɰɢɢ� ɜɨɞɨɪɨɞɧɵɯ� ɢɨɧɨɜ� ɧɚ� ɯɨɞ�

ɨɛɪɚɡɨɜɚɧɢɹ�ɢ�ɭɫɬɨɣɱɢɜɨɫɬɶ�ɝɚɡɨɠɢɞɤɨɫɬɧɵɯ�ɫɦɟɫɟɣ�



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

���

�� ȼɤɥɸɱɟɧɢɟ�ɷɥɟɤɬɪɨɚɤɬɢɜɚɬɨɪɚ�ɜ�ɬɟɯɧɨɥɨɝɢɱɟɫɤɭɸ�ɫɯɟɦɭ�ɰɢɪɤɭɥɹɰɢɢ�ɪɚɛɨɱɟɝɨ�ɪɚɫɬɜɨɪɚ�
ɧɚ�ɛɭɪɨɜɨɣ�ɩɨɡɜɨɥɢɬ�ɨɩɟɪɚɬɢɜɧɨ�ɪɟɝɭɥɢɪɨɜɚɬɶ�ɜɨɞɨɪɨɞɧɵɣ�ɩɨɤɚɡɚɬɟɥɶ�ɩɨɫɥɟɞɧɟɣ�ɢ�ɤɚɤ ɫɥɟɞɫɬɜɢɟ�
ɩɪɨɰɟɫɫ�ɩɟɧɨɨɛɪɚɡɨɜɚɧɢɹ�ɢ�ɭɫɬɨɣɱɢɜɨɫɬɢ��ɫɬɚɛɢɥɶɧɨɫɬɢ��ɝɚɡɨɠɢɞɤɨɫɬɧɵɯ�ɫɦɟɫɟɣ�

�� ȼɵɞɜɢɧɭɬɵɟ� ɜ� ɪɚɛɨɬɟ� ɬɟɨɪɟɬɢɱɟɫɤɢɟ� ɩɨɥɨɠɟɧɢɹ� ɬɪɟɛɭɸɬ� ɞɚɥɶɧɟɣɲɢɯ�
ɚɧɚɥɢɬɢɱɟɫɤɢɯ�ɢ�ɷɤɫɩɟɪɢɦɟɧɬɚɥɶɧɵɯ�ɢɫɫɥɟɞɨɜɚɧɢɣ�

$QDO\]HG� WKH�VWDWXV�DQG�SURVSHFWV�RI� WKH�GHYHORSPHQW�RI� WHFKQRORJ\�DQG� WKH� WHFKQRORJ\�RI�
GULOOLQJ�ZLWK�WKH�XVH�RI�JDV�OLTXLG�V\VWHPV��7KH�FKDUDFWHULVWLFV�RI�SK\VLFDO�DQG�FKHPLFDO�LQWHUDFWLRQV�
DW�WKH�LQWHUIDFH��7KH�ZD\V�RI�IXUWKHU�LPSURYLQJ�WKLV�WHFKQRORJ\�

.H\ ZRUGV��JDV�OLTXLG�V\VWHPV��K\GURJHQ�LRQ�FRQFHQWUDWLRQ��IRDPLQJ� VXUIDFWDQW��VWDELOLW\�
ZRUNLQJ�HQYLURQPHQW�

ɉɪɨɚɧɚɥɿɡɨɜɚɧɨ� ɫɬɚɧ� ɿ� ɩɟɪɫɩɟɤɬɢɜɢ� ɪɨɡɜɢɬɤɭ� ɬɟɯɧɿɤɢ� ɿ� ɬɟɯɧɨɥɨɝɿʀ� ɛɭɪɿɧɧɹ� ɡ�
ɡɚɫɬɨɫɭɜɚɧɧɹɦ�ɝɚɡɨɪɿɞɢɧɧɢɯ�ɫɭɦɿɲɟɣ��Ɋɨɡɝɥɹɧɭɬɨ�ɨɫɨɛɥɢɜɨɫɬɿ�ɮɿɡɢɤɨ�ɯɿɦɿɱɧɢɯ�ɜɡɚɽɦɨɞɿɣ�ɧɚ�
ɦɟɠɿ�ɪɨɡɞɿɥɭ�ɮɚɡ��Ɉɤɪɟɫɥɟɧɨ ɲɥɹɯɢ�ɩɨɞɚɥɶɲɨɝɨ�ɜɞɨɫɤɨɧɚɥɟɧɧɹ�ɡɚɡɧɚɱɟɧɨʀ�ɬɟɯɧɨɥɨɝɿʀ�

Ʉɥɸɱɨɜɿ�ɫɥɨɜɚ� ɝɚɡɨɪɿɞɢɧɧɚ�ɫɭɦɿɲ��ɜɨɞɧɟɜɢɣ�ɩɨɤɚɡɧɢɤ��ɩɿɧɨɭɬɜɨɪɟɧɧɹ��ɩɨɜɟɪɯɧɟɜɨ�
ɚɤɬɢɜɧɚ�ɪɟɱɨɜɢɧɚ��ɫɬɚɛɿɥɶɧɿɫɬɶ��ɪɨɛɨɱɟ�ɫɟɪɟɞɨɜɢɳɟ�

Ʌɢɬɟɪɚɬɭɪɚ
�� əɤɨɜɥɟɜ� Ⱥ�� Ⱥ�� Ƚɚɡɨɠɢɞɤɨɫɬɧɵɟ� ɩɪɨɦɵɜɨɱɧɵɟ� ɢ� ɬɚɦɩɨɧɚɠɧɵɟ� ɫɦɟɫɢ� �ɤɨɦɩɥɟɤɫɧɚɹ�

ɬɟɯɧɨɥɨɝɢɹ�ɛɭɪɟɧɢɹ�ɢ�ɤɪɟɩɥɟɧɢɹ�ɫɤɜɚɠɢɧ���± ɋ��ɉɛ���ɋɉɛȽȽɂ��������± ����ɫ�
�� Ʌɨɩɚɬɢɧ ɘ� ɋ�� Ʉɨɪɟɧɧɨɟ� ɭɥɭɱɲɟɧɢɟ� ɬɟɯɧɨɥɨɝɢɢ� ɫɬɪɨɢɬɟɥɶɫɬɜɚ� ɫɤɜɚɠɢɧ� ɩɪɢ�

ɪɚɡɪɚɛɨɬɤɟ� ɧɟɮɬɹɧɵɯ�� ɝɚɡɨɜɵɯ� ɢ� ɝɟɨɬɟɪɦɚɥɶɧɵɯ� ɦɟɫɬɨɪɨɠɞɟɧɢɣ� ɜ� ɡɚɦɟɧ�
ɬɪɚɞɢɰɢɨɧɧɨɣ� ɠɢɞɤɨɫɬɧɨɣ� ɬɟɯɧɨɥɨɝɢɢ� ɧɚ� ɝɚɡɨɠɢɞɤɨɫɬɧɭɸ� ��� ȼɟɫɬɧɢɤ� ɚɫɫɨɰɢɚɰɢɢ�
ɛɭɪɨɜɵɯ�ɩɨɞɪɹɞɱɢɤɨɜ��± ������± ʋ����± ɋ����±���

�� Ȼɪɨɧɡɨɜ Ⱥ� ɋ��Ȼɭɪɟɧɢɟ�ɫɤɜɚɠɢɧ�ɫ�ɢɫɩɨɥɶɡɨɜɚɧɢɟɦ�ɝɚɡɨɨɛɪɚɡɧɵɯ�ɚɝɟɧɬɨɜ��± Ɇ���ɇɟɞɪɚ��
������± ����ɫ�

�� Ʉɭɞɪɹɲɨɜ Ȼ� Ȼ��� Ʉɢɪɫɚɧɨɜ Ⱥ� ɂ�� Ȼɭɪɟɧɢɟ� ɪɚɡɜɟɞɨɱɧɵɯ� ɫɤɜɚɠɢɧ� ɫ� ɩɪɢɦɟɧɟɧɢɟɦ�
ɜɨɡɞɭɯɚ��± Ɇ���ɇɟɞɪɚ��������± ����ɫ�

�� Ⱦɚɜɢɞɟɧɤɨ Ⱥ� ɇ��� ɉɨɥɢɳɭɤ ɉ� ɉ�� Ɋɟɡɭɥɶɬɚɬɵ� ɥɚɛɨɪɚɬɨɪɧɵɯ� ɢɫɫɥɟɞɨɜɚɧɢɣ ɩɪɨɰɟɫɫɚ�
ɷɥɟɤɬɪɨɯɢɦɢɱɟɫɤɨɣ�ɚɤɬɢɜɚɰɢɢ�ɩɪɨɦɵɜɨɱɧɨɣ�ɠɢɞɤɨɫɬɢ��ɩɪɢɦɟɧɹɟɦɨɣ�ɩɪɢ�ɫɨɨɪɭɠɟɧɢɢ�
ɫɤɜɚɠɢɧ� ��� Ɇɚɬɟɪɿɚɥɢ� ɦɿɠɧɚɪɨɞɧɨʀ� ɤɨɧɮɟɪɟɧɰɿʀ� ©Ɏɨɪɭɦ� ɝɿɪɧɢɤɿɜ� ± ����ª�� ±
Ⱦɧɿɩɪɨɩɟɬɪɨɜɫɶɤ��ɊȼɄ�ɇȽɍ��������± ɋ����±���

ɉɨɫɬɭɩɢɥɚ���������


