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

��

Ʌɢɬɟɪɚɬɭɪɚ
�� Ⱦɚɜɢɞɟɧɤɨ� Ⱥ�ɇ�� ɉɪɹɦɚɹ� ɢ� ɨɛɪɚɬɧɚɹ� ɫɯɟɦɵ� ɨɱɢɫɬɤɢ� ɩɪɢ� ɛɭɪɟɧɢɢ� ɫɤɜɚɠɢɧ� �� Ⱥ�ɇ�� Ⱦɚɜɢɞɟɧɤɨ�� Ⱥ�Ⱥ��

ɂɝɧɚɬɨɜ��± Ⱦɧɟɩɪɨɩɟɬɪɨɜɫɤ��ɊȼɄ�ɇȽɍ��������± ����ɫ�
�� ɋɟɢɞ�Ɋɡɚ�Ɇ�Ʉ��ɍɫɬɨɣɱɢɜɨɫɬɶ�ɫɬɟɧɨɤ�ɫɤɜɚɠɢɧɵ���Ɇ�Ʉ��ɋɟɢɞ�Ɋɡɚ��ɒ�ɂ��ɂɫɦɚɣɵɥɨɜ��Ʌ�Ɇ��Ɉɪɦɚɧ��± Ɇ���

ɇɟɞɪɚ��������± ����ɫ�
�� Ɍɚɪɚɫɟɜɢɱ� ɘ�ɂ�� Ⱥɞɫɨɪɛɰɢɹ� ɧɚ� ɝɥɢɧɢɫɬɵɯ� ɦɢɧɟɪɚɥɚɯ� �� ɘ�ɂ�� Ɍɚɪɚɫɟɜɢɱ�� Ɏ�Ⱦ�� Ɉɜɱɚɪɟɧɤɨ�� ± Ʉ���

ɇɚɭɤɨɜɚ�ɞɭɦɤɚ��������± ����ɫ�
�� Ʉɪɭɝɥɢɰɤɢɣ�ɇ�ɇ��Ɏɢɡɤɨ�ɯɢɦɢɱɟɫɤɢɟ�ɨɫɧɨɜɵ�ɪɟɝɭɥɢɪɨɜɚɧɢɹ�ɫɜɨɣɫɬɜ�ɞɢɫɩɟɪɫɢɢ�ɝɥɢɧɢɫɬɵɯ�ɦɢɧɟɪɚɥɚɯ�

��ɇ�ɇ��Ʉɪɭɝɥɢɰɤɢɣ��± Ʉ���ɇɚɭɤ��ɞɭɦɤɚ��������± ����ɫ�
ɉɨɫɬɭɩɢɥɚ���������

ɍȾɄ�������

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

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

ɂɋɋɅȿȾɈȼȺɇɂȿ�ɉɊɈɌɂȼɈɂɁɇɈɋɇɕɏ�ɋȼɈɃɋɌȼ�ɈɑɂɋɌɇɕɏ�ȺȽȿɇɌɈȼ�ɉɊɂ�ɊȺȻɈɌȿ�
ɐȿɉɇɕɏ�ȾɈɅɈɌ

Ʉɪɚɬɤɨ� ɨɩɢɫɚɧɚ� ɤɨɧɫɬɪɭɤɰɢɹ� ɞɢɫɤɨɜɵɯ� ɞɨɥɨɬ�� Ⱦɟɬɚɥɶɧɨ� ɪɚɫɫɦɨɬɪɟɧɵ� ɨɫɨɛɟɧɧɨɫɬɢ� ɰɟɩɧɵɯ�
ɛɭɪɢɥɶɧɵɯ� ɝɨɥɨɜɨɤ�� ɉɨɤɚɡɚɧɚ� ɩɟɪɫɩɟɤɬɢɜɧɨɫɬɶ� ɢɯ� ɩɪɢɦɟɧɟɧɢɹ�� ɉɪɢɜɟɞɟɧɵ� ɧɟɤɨɬɨɪɵɟ� ɪɟɡɭɥɶɬɚɬɵ�
ɢɫɫɥɟɞɨɜɚɧɢɹ�ɜɥɢɹɧɢɹ�ɩɪɨɦɵɜɨɱɧɵɯ�ɠɢɞɤɨɫɬɟɣ�ɧɚ�ɪɚɛɨɬɭ�ɰɟɩɧɨɝɨ�ɢɧɫɬɪɭɦɟɧɬɚ�

Ʉɥɸɱɟɜɵɟ�ɫɥɨɜɚ��ɲɚɪɨɲɟɱɧɚɹ�ɛɭɪɢɥɶɧɚɹ�ɝɨɥɨɜɤɚ��ɫɢɫɬɟɦɚ�ɨɩɨɪɵ��ɦɟɯɚɧɢɡɦ�ɪɚɡɪɭɲɟɧɢɹ� ɡɭɛɱɚɬɚɹ�
ɰɟɩɶ��ɝɨɪɧɚɹ�ɩɨɪɨɞɚ��ɩɨɞɲɢɩɧɢɤ��ɢɡɧɨɫ��ɩɨɜɟɪɯɧɨɫɬɧɨ�ɚɤɬɢɜɧɨɟ�ɜɟɳɟɫɬɜɨ�

ȼɜɟɞɟɧɢɟ
ȼ� ɬɟɯɧɢɤɟ� ɛɭɪɟɧɢɹ�� ɚ� ɬɚɤɠɟ� ɫɦɟɠɧɵɯ� ɨɬɪɚɫɥɹɯ� ɬɪɭɞɧɨ� ɧɚɣɬɢ� ɚɧɚɥɨɝɢɱɧɵɣ� ɢɧɫɬɪɭɦɟɧɬ��

ɭɫɥɨɜɢɹ�ɪɚɛɨɬɵ�ɤɨɬɨɪɨɝɨ�ɛɵɥɢ�ɛɵ�ɬɚɤɢɦɢ�ɠɟ�ɫɥɨɠɧɵɦɢ�ɢ�ɩɪɚɤɬɢɱɟɫɤɢ�ɧɟɤɨɧɬɪɨɥɢɪɭɟɦɵɦɢ��ɤɚɤ�ɭ�
ɲɚɪɨɲɟɱɧɵɯ� ɞɨɥɨɬ�� Ɂɧɚɱɢɬɟɥɶɧɚɹ� ɷɧɟɪɝɨɟɦɤɨɫɬɶ� ɪɚɡɪɭɲɟɧɢɹ� ɝɨɪɧɵɯ� ɩɨɪɨɞ� ɫɩɨɫɨɛɫɬɜɭɟɬ� ɜɵɫɨɤɨɣ�
ɫɬɟɩɟɧɢ� ɫɢɥɨɜɨɣ� ɡɚɝɪɭɠɟɧɧɨɫɬɢ� ɷɥɟɦɟɧɬɨɜ� ɤɨɧɫɬɪɭɤɰɢɢ� ɞɨɥɨɬ�� ɨɫɨɛɟɧɧɨ� ɨɩɨɪ� ɲɚɪɨɲɟɤ� �ɜ�
ɩɨɞɚɜɥɹɸɳɟɦ�ɛɨɥɶɲɢɧɫɬɜɟ�ɩɨɞɲɢɩɧɢɤɨɜ��

ȼ�ɩɪɨɬɢɜɨɩɨɥɨɠɧɨɫɬɶ�ɲɚɪɨɲɟɱɧɵɦ�ɞɨɥɨɬɚɦ�ɮɪɟɡɟɪɧɵɟ�ɞɢɫɤɨɜɵɟ�ɩɨɡɜɨɥɹɸɬ�ɩɪɢ�ɨɞɧɨɦ�ɢ�ɬɨɦ�
ɠɟ� ɞɢɚɦɟɬɪɟ� ɞɨɥɨɬɚ� ɪɚɡɦɟɫɬɢɬɶ� ɛɨɥɟɟ� ɦɨɳɧɭɸ� ɨɩɨɪɭ� ɲɚɪɨɲɤɢ� ± ɧɚɢɛɨɥɟɟ� ɭɹɡɜɢɦɨɝɨ� ɭɡɥɚ�
ɢɧɫɬɪɭɦɟɧɬɚ�� ɢɡɧɨɫ� ɢ� ɪɚɡɪɭɲɟɧɢɟ ɤɨɬɨɪɨɝɨ� ɹɜɥɹɟɬɫɹ� ɨɞɧɨɣ� ɢɡ� ɨɫɧɨɜɧɵɯ� ɩɪɢɱɢɧ� ɜɵɯɨɞɚ� ɞɨɥɨɬ� ɢɡ�
ɫɬɪɨɹ� ɢ� ɢɯ� ɩɪɟɠɞɟɜɪɟɦɟɧɧɨɝɨ� ɩɨɞɴɟɦɚ� ɫ� ɡɚɛɨɹ� ɫɤɜɚɠɢɧɵ >�@�� ȼ� ɫɜɨɸ� ɨɱɟɪɟɞɶ� ɷɬɨ� ɩɪɢɜɨɞɢɬ� ɤ�
ɭɜɟɥɢɱɟɧɢɸ� ɩɪɨɞɨɥɠɢɬɟɥɶɧɨɫɬɢ� ɜɫɩɨɦɨɝɚɬɟɥɶɧɵɯ� ɨɩɟɪɚɰɢɣ�� ɫɨɫɬɚɜɥɹɸɳɢɯ� ɡɧɚɱɢɬɟɥɶɧɭɸ� ɞɨɥɸ�
ɡɚɬɪɚɬ� ɜ� ɨɛɳɟɦ� ɛɚɥɚɧɫɟ ɫɪɨɤɨɜ� ɫɨɨɪɭɠɟɧɢɹ� ɫɤɜɚɠɢɧ�� Ʉ� ɬɨɦɭ� ɠɟ�� ɤɨɥɢɱɟɫɬɜɨ� ɨɛɨɪɨɬɨɜ� ɞɢɫɤɨɜ�
ɮɪɟɡɟɪɧɵɯ� ɞɨɥɨɬ� ɡɧɚɱɢɬɟɥɶɧɨ� ɦɟɧɶɲɟ� ɷɬɨɝɨ� ɩɚɪɚɦɟɬɪɚ� ɞɥɹ� ɲɚɪɨɲɟɤ� ɫɬɚɧɞɚɪɬɢɡɢɪɨɜɚɧɧɨɝɨ�
ɢɧɫɬɪɭɦɟɧɬɚ�� ɱɬɨ�� ɜ� ɫɜɨɸ� ɨɱɟɪɟɞɶ�� ɩɨɥɨɠɢɬɟɥɶɧɨ� ɜɥɢɹɟɬ� ɧɚ� ɫɬɨɣɤɨɫɬɶ� ɢɯ� ɨɩɨɪ� ɢ� ɫɩɨɫɨɛɫɬɜɭɟɬ�
ɤɪɚɬɧɨɦɭ�ɭɜɟɥɢɱɟɧɢɸ�ɩɪɨɞɭɤɬɢɜɧɨɫɬɢ�ɩɨɫɥɟɞɧɢɯ�

ɍɫɢɥɟɧɢɟ� ɨɩɨɪɧɨɝɨ� ɭɡɥɚ� ɩɨɡɜɨɥɢɥɨ� ɩɪɟɞɥɨɠɢɬɶ� ɤ� ɩɪɢɦɟɧɟɧɢɸ� ɬɚɤɭɸ� ɪɚɡɧɨɜɢɞɧɨɫɬɶ�
ɞɢɫɤɨɜɵɯ�ɮɪɟɡɟɪɧɵɯ�ɞɨɥɨɬ��ɤɚɤ�ɰɟɩɧɵɟ��ɨɛɥɚɞɚɸɳɢɯ�ɨɞɧɨɣ�ɢɡ�ɹɪɤɢɯ�ɨɬɥɢɱɢɬɟɥɶɧɵɯ�ɨɫɨɛɟɧɧɨɫɬɟɣ��ɚ�
ɢɦɟɧɧɨ�ɭɜɟɥɢɱɟɧɧɨɣ�ɪɚɛɨɱɟɣ�ɩɥɨɳɚɞɶɸ >�@�

ɐɟɥɶ� ɧɚɫɬɨɹɳɟɣ ɪɚɛɨɬɵ� ± ɩɪɨɚɧɚɥɢɡɢɪɨɜɚɬɶ� ɨɫɨɛɟɧɧɨɫɬɢ� ɰɟɩɧɨɝɨ� ɢɧɫɬɪɭɦɟɧɬɚ� ɧɚ� ɩɪɢɦɟɪɟ�
ɛɭɪɢɥɶɧɨɣ� ɝɨɥɨɜɤɢ� ɫɨɨɬɜɟɬɫɬɜɭɸɳɟɣ� ɤɨɧɫɬɪɭɤɰɢɢ� ɢ� � ɜɥɢɹɧɢɟ� ɬɟɯɧɨɥɨɝɢɱɟɫɤɢɯ� ɩɚɪɚɦɟɬɪɨɜ� ɨɱɢɫɬɧɨɝɨ�
ɚɝɟɧɬɚ�ɧɚ�ɷɮɮɟɤɬɢɜɧɨɫɬɶ�ɪɚɛɨɬɵ�ɭɤɚɡɚɧɧɨɝɨ�ɢɧɫɬɪɭɦɟɧɬɚ�ɩɪɢ�ɭɝɥɭɛɥɟɧɢɢ�ɡɚɛɨɹ�

Ɇɟɬɨɞɢɤɚ�ɢɫɫɥɟɞɨɜɚɧɢɹ
ɉɪɢɦɟɪɨɦ� ɨɛɨɡɧɚɱɟɧɧɨɝɨ� ɤɨɧɫɬɪɭɤɬɢɜɧɨɝɨ� ɩɨɞɯɨɞɚ� ɤ� ɩɪɨɟɤɬɢɪɨɜɚɧɢɸ� ɮɪɟɡɟɪɧɵɯ� ɞɨɥɨɬ�

ɫɨɜɪɟɦɟɧɧɨɝɨ� ɢɫɩɨɥɧɟɧɢɹ� ɹɜɥɹɟɬɫɹ� ɛɭɪɢɥɶɧɚɹ� ɝɨɥɨɜɤɚ�� ɜɤɥɸɱɚɸɳɚɹ� ɰɢɥɢɧɞɪɢɱɟɫɤɢɣ� ɤɨɪɩɭɫ� ɫ�
ɪɚɡɦɟɳɟɧɧɵɦɢ� ɩɨ� ɟɝɨ� ɛɨɤɨɜɨɣ� ɩɨɜɟɪɯɧɨɫɬɢ� ɥɚɩɚɦɢ�� ɧɚ� ɤɨɬɨɪɵɯ� ɡɚɤɪɟɩɥɟɧɵ� ɩɨɪɨɞɨɪɚɡɪɭɲɚɸɳɢɟ�
ɨɪɝɚɧɵ��ɩɨɫɥɟɞɧɢɟ�ɜɵɩɨɥɧɟɧɵ�ɜ�ɜɢɞɟ�ɰɟɩɟɣ�ɢ�ɩɚɪ�ɧɚɪɭɠɧɵɯ�ɢ�ɜɧɭɬɪɟɧɧɢɯ�ɞɢɫɤɨɜ�� ɡɚɤɪɟɩɥɟɧɧɵɯ�ɜ�



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

��

ɥɚɩɚɯ�ɫ�ɜɨɡɦɨɠɧɨɫɬɶɸ�ɜɪɚɳɟɧɢɹ��ɢ��ɤɪɨɦɟ�ɬɨɝɨ��ɫɨɨɬɜɟɬɫɬɜɟɧɧɨ�ɫɨɟɞɢɧɟɧɧɵɯ�ɫ�ɩɨɦɨɳɶɸ�ɡɭɛɱɚɬɵɯ�
ɰɟɩɟɣ�± ɨɫɧɨɜɧɵɯ�ɪɚɛɨɱɢɯ�ɨɪɝɚɧɨɜ�ɝɨɥɨɜɤɢ�ɜ�ɟɞɢɧɭɸ�ɤɢɧɟɦɚɬɢɱɟɫɤɭɸ�ɫɯɟɦɭ >�@�

Ɉɛɳɚɹ�ɫɯɟɦɚ�ɛɭɪɢɥɶɧɨɣ�ɝɨɥɨɜɤɢ ɩɨɤɚɡɚɧɚ�>�@��ɝɞɟ���± ɤɨɪɩɭɫ�������± ɫɨɨɬɜɟɬɫɬɜɟɧɧɨ�ɜɧɟɲɧɢɟ�ɢ�
ɜɧɭɬɪɟɧɧɢɟ�ɩɨɪɨɞɨɪɚɡɪɭɲɚɸɳɢɟ�ɞɢɫɤɢ����±ɩɨɪɨɞɨɪɚɡɪɭɲɚɸɳɢɟ�ɞɢɫɤɢ����± ɜɫɩɨɦɨɝɚɬɟɥɶɧɵɟ�ɞɢɫɤɢ��
ȼɫɟ�ɞɢɫɤɢ�ɡɚɤɪɟɩɥɟɧɵ�ɧɟɩɨɞɜɢɠɧɨ�ɧɚ�ɰɚɩɮɚɯ���ɥɚɩ���ɝɨɥɨɜɤɢ�ɫ�ɩɨɦɨɳɶɸ�ɞɜɭɪɹɞɧɵɯ�ɩɨɞɲɢɩɧɢɤɨɜ�
ɤɚɱɟɧɢɹ� �� ɫ� ɜɨɡɦɨɠɧɨɫɬɶɸ� ɢɯ� ɜɪɚɳɟɧɢɹ�� ɐɟɩɢ� ��� ɨɫɧɚɳɟɧɧɵɟ� ɩɨɪɨɞɨɪɚɡɪɭɲɚɸɳɢɦɢ� ɡɭɛɤɚɦɢ� ���
ɤɢɧɟɦɚɬɢɱɟɫɤɢ�ɫɜɹɡɚɧɵ�ɫ�ɞɢɫɤɚɦɢ���ɢ����ɧɚ�ɩɨɜɟɪɯɧɨɫɬɢ�ɤɨɬɨɪɵɯ�ɬɚɤɠɟ�ɪɚɡɦɟɳɟɧɵ�ɡɭɛɤɢ��ɇɚɥɢɱɢɟ�
ɜɟɪɯɧɢɯ�ɜɫɩɨɦɨɝɚɬɟɥɶɧɵɯ�ɞɢɫɤɨɜ���ɧɟɨɛɯɨɞɢɦɨ�ɞɥɹ�ɫɨɡɞɚɧɢɹ�ɟɞɢɧɨɣ�ɤɢɧɟɦɚɬɢɱɟɫɤɨɣ�ɫɢɫɬɟɦɵ�ɜ�ɩɚɪɟ�
©ɩɨɪɨɞɨɪɚɡɪɭɲɚɸɳɢɣ�± ɜɫɩɨɦɨɝɚɬɟɥɶɧɵɣª�ɞɢɫɤɢ�

Ɋɚɛɨɬɚ� ɛɭɪɢɥɶɧɚɹ� ɝɨɥɨɜɤɢ� ɡɚɤɥɸɱɚɟɬɫɹ� ɜ� ɫɥɟɞɭɸɳɟɦ�� ɩɪɢ� ɩɨɫɬɚɧɨɜɤɟ� ɟɟ� ɧɚ� ɡɚɛɨɣ� ɢ� ɜɪɚɳɟɧɢɢ�
ɜɨɤɪɭɝ�ɨɫɢ�ɫɤɜɚɠɢɧɵ�ɰɟɩɢ���ɨɫɧɚɳɟɧɧɵɟ�ɩɨɪɨɞɨɪɚɡɪɭɲɚɸɳɢɦɢ�ɡɭɛɤɚɦɢ����ɜɧɟɲɧɢɟ���ɢ ɜɧɭɬɪɟɧɧɢɟ���
ɞɢɫɤɢ� ɨɛɪɚɛɚɬɵɜɚɸɬ� ɫɨɨɬɜɟɬɫɬɜɟɧɧɨ� ɰɟɧɬɪɚɥɶɧɭɸ� ɢ� ɛɨɤɨɜɵɟ� ɡɨɧɵ� ɤɨɥɶɰɟɜɨɝɨ� ɡɚɛɨɹ�� ȼ� ɰɟɧɬɪɚɥɶɧɨɣ�
ɨɫɟɜɨɣ� ɱɚɫɬɢ� ɫɤɜɚɠɢɧɵ� ɮɨɪɦɢɪɭɟɬɫɹ� ɫɬɨɥɛɢɤ� ɤɟɪɧɚ�� ɤɨɬɨɪɵɣ� ɩɨɫɬɭɩɚɟɬ� ɜ� ɤɟɪɧɨɩɪɢɟɦɧɭɸ� ɱɚɫɬɶ� ���
ɛɭɪɢɥɶɧɨɣ�ɝɨɥɨɜɤɢ��ȼɪɚɳɟɧɢɟ�ɰɟɩɟɣ���ɢ�ɞɢɫɤɨɜ������ɨɛɭɫɥɨɜɥɟɧɨ�ɜɥɢɹɧɢɟɦ�ɫɢɥ�ɪɟɚɤɰɢɢ�ɡɚɛɨɹ�ɢ�ɫɬɟɧɨɤ�
ɫɤɜɚɠɢɧɵ�� ɍɜɟɥɢɱɟɧɢɟ� ɤɨɧɬɚɤɬɧɨɣ� ɩɥɨɳɚɞɢ� ɪɚɡɪɭɲɚɸɳɢɯ� ɨɪɝɚɧɨɜ� ��� ��� ɢɯ� ɞɢɫɤɪɟɬɧɵɣ� ɤɨɧɬɚɤɬ� ɫ�
ɩɨɪɨɞɨɣ� ɫɩɨɫɨɛɫɬɜɭɸɬ� ɭɫɬɚɧɨɜɥɟɧɢɸ� ɛɨɥɟɟ� ɷɮɮɟɤɬɢɜɧɵɯ� ɭɫɥɨɜɢɣ� ɮɨɪɦɢɪɨɜɚɧɢɹ� ɦɨɧɨɥɢɬɧɨɝɨ� ɢ�
ɩɪɟɞɫɬɚɜɢɬɟɥɶɧɨɝɨ� ɤɟɪɧɚ�� ɱɬɨ� ɫɜɹɡɚɧɨ� ɫ ɪɚɫɩɪɟɞɟɥɟɧɢɟɦ� ɦɟɠɞɭ� ɪɚɡɪɭɲɚɸɳɢɦɢ� ɨɪɝɚɧɚɦɢ� ɮɭɧɤɰɢɣ�
ɨɛɪɚɛɨɬɤɢ�ɫɬɟɧɨɤ�ɢ�ɡɚɛɨɹ�ɫɤɜɚɠɢɧɵ�ɢ�ɤɚɥɢɛɪɨɜɚɧɢɹ�ɧɟɩɨɫɪɟɞɫɬɜɟɧɧɨ�ɫɬɨɥɛɢɤɚ�ɤɟɪɧɚ�

Ɂɚɛɨɣ� ɫɤɜɚɠɢɧɵ� ɢ� ɩɨɪɨɞɨɪɚɡɪɭɲɚɸɳɢɟ� ɷɥɟɦɟɧɬɵ�
ɨɱɢɳɚɸɬɫɹ�ɢ�ɨɯɥɚɠɞɚɸɬɫɹ�ɜ�ɪɟɡɭɥɶɬɚɬɟ ɧɟɩɨɫɪɟɞɫɬɜɟɧɧɨɣ�ɩɨɞɚɱɢ�
ɩɪɨɦɵɜɨɱɧɨɣ� ɠɢɞɤɨɫɬɢ� ɩɨ� ɛɭɪɢɥɶɧɵɦ� ɬɪɭɛɚɦ� ɜ� ɡɨɧɭ� ɡɚɛɨɹ��
ȼɨɡɦɨɠɧɚ� ɬɚɤɠɟ� ɭɫɬɚɧɨɜɤɚ� ɫɩɟɰɢɚɥɶɧɵɯ� ɩɪɨɦɵɜɨɱɧɵɯ� ɧɚɫɚɞɨɤ��
ɱɬɨ� ɫɩɨɫɨɛɫɬɜɭɟɬ� ɩɨɜɵɲɟɧɢɸ� ɫɬɟɩɟɧɢ� ɷɮɮɟɤɬɢɜɧɨɫɬɢ� ɨɱɢɫɬɤɢ�
ɡɚɛɨɹ� ɫɤɜɚɠɢɧɵ� ɢ� ɩɨɪɨɞɨɪɚɡɪɭɲɚɸɳɢɯ� ɷɥɟɦɟɧɬɨɜ� ��� ��� �� ɢ�
ɢɡɨɥɢɪɨɜɚɧɢɸ�ɤɟɪɧɚ�ɨɬ�ɧɟɝɚɬɢɜɧɨɝɨ�ɜɥɢɹɧɢɹ�ɩɨɬɨɤɚ�ɠɢɞɤɨɫɬɢ�

Ʉɨɧɫɬɪɭɤɰɢɹ� ɝɨɥɨɜɤɢ� ɩɨɡɜɨɥɹɟɬ� ɢɫɩɨɥɶɡɨɜɚɬɶ� ɟɟ�
ɦɧɨɝɨɤɪɚɬɧɨ� ɜɫɥɟɞɫɬɜɢɟ� ɨɩɟɪɚɬɢɜɧɨɣ� ɡɚɦɟɧɵ� ɨɫɧɨɜɧɵɯ�
ɩɨɪɨɞɨɪɚɡɪɭɲɚɸɳɢɯ� ɷɥɟɦɟɧɬɨɜ� ± ɰɟɩɟɣ� ��� ɤɚɤ� ɜ� ɭɫɥɨɜɢɹɯ�
ɪɟɦɨɧɬɧɨ�ɦɟɯɚɧɢɱɟɫɤɢɯ�ɦɚɫɬɟɪɫɤɢɯ��ɬɚɤ�ɢ�ɩɨɥɟɜɵɯ�

ɉɟɪɟɯɨɞɹ� ɤ� ɜɨɩɪɨɫɭ� ɨ� ɜɥɢɹɧɢɢ� ɨɱɢɫɬɧɨɝɨ� ɚɝɟɧɬɚ� ɧɚ�
ɩɪɨɞɭɤɬɢɜɧɨɫɬɶ� ɪɚɛɨɬɵ� ɰɟɩɧɨɝɨ� ɢɧɫɬɪɭɦɟɧɬɚ�� ɫɪɚɡɭ� ɠɟ�
ɨɬɦɟɬɢɦ�� ɱɬɨ� ɟɝɨ� ɪɨɥɶ� ɜ� ɬɚɤɢɯ� ɭɫɥɨɜɢɹɯ� ɫɭɳɟɫɬɜɟɧɧɨ�
ɭɫɥɨɠɧɹɟɬɫɹ� ɢ� ɜ� ɧɚɢɛɨɥɟɟ� ɨɛɳɟɦ� ɫɥɭɱɚɟ� ɫɜɨɞɢɬɫɹ� ɤ�
ɫɥɟɞɭɸɳɟɦɭ�� ɭɞɚɥɟɧɢɸ� ɩɪɨɞɭɤɬɨɜ� ɪɚɡɪɭɲɟɧɢɹ� ɫ� ɡɚɛɨɹ�
ɫɤɜɚɠɢɧɵ�� ɨɱɢɫɬɤɟ� ɢ� ɨɯɥɚɠɞɟɧɢɸ� ɞɢɫɤɨɜ� ɢ� ɰɟɩɟɣ� �ɤɚɤ� ɜ� ɡɨɧɟ�
ɜɡɚɢɦɨɞɟɣɫɬɜɢɹ� ɫ� ɩɨɪɨɞɧɵɦ� ɦɚɫɫɢɜɨɦ�� ɬɚɤ� ɢ� ɤɢɧɟɦɚɬɢɱɟɫɤɨɝɨ�
ɤɨɧɬɚɤɬɚ� ɧɟɩɨɫɪɟɞɫɬɜɟɧɧɨ� ɜ� ɢɧɫɬɪɭɦɟɧɬɟ��� ɨɛɟɫɩɟɱɟɧɢɸ�
ɜɵɫɨɤɨɣ� ɫɦɚɡɵɜɚɟɦɨɫɬɢ� ɜ� ɩɚɪɟ� ©ɰɟɩɶ� ± ɞɢɫɤª�� ɧɚɢɛɨɥɶɲɟɦɭ�
ɫɧɢɠɟɧɢɸ� ɩɪɨɱɧɨɫɬɧɵɯ� ɩɨɤɚɡɚɬɟɥɟɣ� ɪɚɡɪɭɲɚɟɦɨɣ� ɩɨɪɨɞɵ� ɢ��

ɧɚɤɨɧɟɰ�� ɫɨɡɞɚɧɢɸ� ɪɚɰɢɨɧɚɥɶɧɵɯ� ɭɫɥɨɜɢɣ� ɩɨ� ɭɦɟɧɶɲɟɧɢɸ� ɢɡɧɨɫɚ� ɭɡɥɨɜ� ɬɪɟɧɢɹ� ɜ�
ɩɨɪɨɞɨɪɚɡɪɭɲɚɸɳɟɦ�ɨɪɝɚɧɟ�

Ʉɨɥɢɱɟɫɬɜɟɧɧɚɹ� ɨɰɟɧɤɚ� ɩɪɨɬɢɜɨɢɡɧɨɫɧɵɯ� ɫɜɨɣɫɬɜ� ɨɱɢɫɬɧɵɯ� ɚɝɟɧɬɨɜ� ɜɨɡɦɨɠɧɚ� ɩɭɬɟɦ�
ɫɨɩɨɫɬɚɜɥɟɧɢɹ�ɩɨɤɚɡɚɬɟɥɟɣ�ɢɡɧɚɲɢɜɚɧɢɹ�ɨɬɪɚɛɨɬɚɧɧɵɯ�ɜ�ɢɯ�ɫɪɟɞɟ ɬɟɥ�>�@�

ɉɪɢɦɟɧɹɸɬ�ɫɥɟɞɭɸɳɢɟ�ɩɨɤɚɡɚɬɟɥɢ�ɢɡɧɚɲɢɜɚɧɢɹ��ɫɤɨɪɨɫɬɶ��ɢɧɬɟɧɫɢɜɧɨɫɬɶ��ɢɡɧɨɫɨɫɬɨɣɤɨɫɬɶ��
ɨɬɧɨɫɢɬɟɥɶɧɭɸ� ɢɡɧɨɫɨɫɬɨɣɤɨɫɬɶ�� ɋɥɟɞɭɟɬ� ɨɬɦɟɬɢɬɶ�� ɱɬɨ� ɧɚɪɹɞɭ� ɫ� ɩɟɪɟɱɢɫɥɟɧɧɵɦɢ� ɢɫɩɨɥɶɡɭɸɬ� ɢ�
ɞɪɭɝɢɟ�ɩɨɤɚɡɚɬɟɥɢ�ɢɡɧɚɲɢɜɚɧɢɹ��ɧɚɩɪɢɦɟɪ�ɦɚɫɫɨɜɵɣ�ɢɡɧɨɫ��ɧɨɫɹɳɢɟ�ɱɚɫɬɧɵɣ��ɚ�ɧɟ�ɨɛɳɢɣ�ɯɚɪɚɤɬɟɪ�

Ȼɨɥɶɲɨɣ� ɢɧɬɟɪɟɫ� ɜɵɡɵɜɚɟɬ� ɨɩɪɟɞɟɥɟɧɢɟ� ɷɤɫɩɟɪɢɦɟɧɬɚɥɶɧɨɣ� ɜɡɚɢɦɨɡɚɜɢɫɢɦɨɫɬɢ� ɩɨɤɚɡɚɬɟɥɹ�
ZP��ɩɪɟɞɥɨɠɟɧɧɨɝɨ�ȿ� Ɏ� ɗɩɲɬɟɣɧɨɦ�ɢ�ɨɩɪɟɞɟɥɹɟɦɨɝɨ�ɤɚɤ�ɩɪɨɢɡɜɟɞɟɧɢɟ�ɨɛɴɟɦɧɨɝɨ�ɢɡɧɨɫɚ�ɦɚɬɟɪɢɚɥɚ�
ɩɨɪɨɞɨɪɚɡɪɭɲɚɸɳɟɝɨ� ɢɧɫɬɪɭɦɟɧɬɚ� Z ɢ� ɤɨɷɮɮɢɰɢɟɧɬɚ� ɬɪɟɧɢɹ� P�� ɢ� ɹɜɥɹɸɳɟɝɨɫɹ� ɢɡɧɨɫɧɨɣ�
ɯɚɪɚɤɬɟɪɢɫɬɢɤɨɣ�ɩɪɨɦɵɜɨɱɧɵɯ�ɠɢɞɤɨɫɬɟɣ�>�@�

ɂɫɫɥɟɞɨɜɚɧɢɹ� ɩɪɨɢɡɜɨɞɢɥɢ� ɫ� ɩɨɦɨɳɶɸ� ɭɫɬɚɧɨɜɤɢ�� ɫɯɟɦɚ� ɤɨɬɨɪɨɣ� ɩɨɤɚɡɚɧɚ� ɧɚ� ɪɢɫ�� ��� ɩɪɢ�
ɪɚɡɥɢɱɧɨɣ�ɱɚɫɬɨɬɟ�ɜɪɚɳɟɧɢɹ��ɭɫɢɥɢɹɯ�ɩɪɢɠɚɬɢɹ�ɢ�ɩɪɨɞɨɥɠɢɬɟɥɶɧɨɫɬɢ�ɪɚɛɨɬɵ��ɚ�ɬɚɤɠɟ ɩɪɢ�ɩɪɨɦɵɜɤɟ�
ɜɨɞɨɣ�ɢ�ɜɨɞɧɵɦɢ�ɪɚɫɬɜɨɪɚɦɢ�ɩɨɜɟɪɯɧɨɫɬɧɨ�ɚɤɬɢɜɧɵɯ�ɜɟɳɟɫɬɜ�

Ɉɛɪɚɡɟɰ� ɝɨɪɧɨɣ� ɩɨɪɨɞɵ� �ɧɚɩɪɢɦɟɪ� ɦɪɚɦɨɪ�� ɩɟɫɱɚɧɢɤ� ɢ� ɠɟɥɟɡɢɫɬɵɣ� ɤɜɚɪɰɢɬ�� ɤɪɟɩɢɥɢ�
ɤɟɪɧɨɞɟɪɠɚɬɟɥɹɦɢ� �� ɜ� ɱɚɲɟ� ɦɚɲɢɧɵ�� ɗɥɟɤɬɪɨɞɜɢɝɚɬɟɥɟɦ� �� �ɱɟɪɟɡ� ɪɟɞɭɤɬɨɪ� ɢ� ɤɨɧɢɱɟɫɤɭɸ� ɩɚɪɭ�

Ɋɢɫ�����Ɉɛɳɚɹ�ɫɯɟɦɚ�ɛɭɪɢɥɶɧɨɣ�
ɝɨɥɨɜɤɢ



ɊȺɁȾȿɅ����ɉɈɊɈȾɈɊȺɁɊɍɒȺɘɓɂɃ�ɂɇɋɌɊɍɆȿɇɌ�ɂɁ�ɋȼȿɊɏɌȼȿɊȾɕɏ�ɆȺɌȿɊɂȺɅɈȼ
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ɲɟɫɬɟɪɟɧ����ɨɛɪɚɡɟɰ�ɩɪɢɜɨɞɢɥɢ�ɜɨ�ɜɪɚɳɟɧɢɟ��ɉɪɢ�ɷɬɨɦ�ɡɚɤɪɟɩɥɟɧɧɵɣ�ɜ�ɩɚɬɪɨɧɟ�ɦɚɲɢɧɵ�ɬɪɟɧɢɹ����
ɫɬɚɥɶɧɨɣ�ɲɬɚɛɢɤ� ��� ɩɪɢɠɢɦɚɥɢ� ɤ� ɨɛɪɚɡɰɭ� ɝɨɪɧɨɣ� ɩɨɪɨɞɵ� ɫ� ɨɩɪɟɞɟɥɟɧɧɵɦ� ɭɫɢɥɢɟɦ�� ɫɨɡɞɚɜɚɟɦɵɦ�
ɧɚɛɨɪɨɦ�ɝɪɭɡɨɜ����ɭɫɬɚɧɨɜɥɟɧɧɵɯ�ɜ�ɲɩɢɧɞɟɥɟ����ɂɡ�ɟɦɤɨɫɬɢ���ɩɨɞɜɨɞɢɥɢ�ɪɚɛɨɱɭɸ�ɫɪɟɞɭ�ɫ�ɢɡɜɟɫɬɧɵɦ�
ɫɨɞɟɪɠɚɧɢɟɦ� ɞɨɛɚɜɨɤ�� ɋɨɝɥɚɫɧɨ� ɩɪɟɞɜɚɪɢɬɟɥɶɧɨ� ɬɚɪɢɪɨɜɚɧɧɨɣ� ɲɤɚɥɟ� �� ɢ� ɪɟɝɢɫɬɪɢɪɭɸɳɟɦɭ�
ɭɫɬɪɨɣɫɬɜɭ���ɮɢɤɫɢɪɨɜɚɥɢ�ɨɬɫɱɟɬ�ɦɨɦɟɧɬɚ�ɬɪɟɧɢɹ�ɫɬɚɥɶɧɨɝɨ�ɲɬɚɛɢɤɚ�ɨ�ɝɨɪɧɭɸ�ɩɨɪɨɞɭ�

Ɋɚɫɱɟɬ�ɤɨɷɮɮɢɰɢɟɧɬɚ�ɬɪɟɧɢɹ��ɩɨɬɟɪɢ�ɦɚɫɫɵ�ɢ�ɢɯ�ɩɪɨɢɡɜɟɞɟɧɢɹ�ɨɫɭɳɟɫɬɜɥɹɥɢ�ɩɨ�ɮɨɪɦɭɥɚɦ >�@�
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Ʉɚɤ� ɩɨɤɚɡɚɥɢ� ɪɟɡɭɥɶɬɚɬɵ� ɢɫɫɥɟɞɨɜɚɧɢɹ��
ɜɜɟɞɟɧɢɟ� ɜ� ɫɨɫɬɚɜ� ɩɪɨɦɵɜɨɱɧɨɣ� ɠɢɞɤɨɫɬɢ�
ɩɨɜɟɪɯɧɨɫɬɧɨ�ɚɤɬɢɜɧɵɯ� ɜɟɳɟɫɬɜ� ɨɛɟɫɩɟɱɢɜɚɟɬ�
ɡɧɚɱɢɬɟɥɶɧɨɟ� ɭɦɟɧɶɲɟɧɢɟ� ɢɡɧɨɫɚ�
ɩɨɪɨɞɨɪɚɡɪɭɲɚɸɳɟɝɨ�ɢɧɫɬɪɭɦɟɧɬɚ�

ɂɡ� ɚɧɚɥɢɡɚ� ɪɟɡɭɥɶɬɚɬɨɜ� ɜɡɚɢɦɨɞɟɣɫɬɜɢɹ�
ɝɨɪɧɵɯ� ɩɨɪɨɞ� ɢ� ɛɭɪɨɜɨɝɨ� ɢɧɫɬɪɭɦɟɧɬɚ� ɩɪɢ�
ɫɨɨɪɭɠɟɧɢɢ� ɫɤɜɚɠɢɧ� ɫɥɟɞɭɟɬ�� ɱɬɨ� ɚɞɫɨɪɛɰɢɹ�
ɜɵɡɵɜɚɟɬ� ɷɮɮɟɤɬɵ� ɧɚ� ɜɧɟɲɧɟɣ� ɢ� ɜɧɭɬɪɟɧɧɟɣ�
ɩɨɜɟɪɯɧɨɫɬɹɯ�ɞɟɮɨɪɦɢɪɨɜɚɧɧɨɝɨ�ɬɜɟɪɞɨɝɨ�ɬɟɥɚ�

Ɋɟɡɭɥɶɬɚɬɵ� ɢɫɫɥɟɞɨɜɚɧɢɹ� ɫɦɚɡɨɱɧɨɣ� ɢ�
ɩɪɨɬɢɜɨɢɡɧɨɫɧɨɣ� ɫɩɨɫɨɛɧɨɫɬɢ� ɩɪɨɦɵɜɨɱɧɵɯ�
ɠɢɞɤɨɫɬɟɣ� ɩɨɞɬɜɟɪɠɞɚɸɬ� ɯɚɪɚɤɬɟɪ� ɢɯ�
ɜɡɚɢɦɨɞɟɣɫɬɜɢɹ� ɫ� ɩɨɜɟɪɯɧɨɫɬɶɸ� ɦɟɬɚɥɥɨɜ�� Ɍɚɤ�� ɫ�
ɜɜɟɞɟɧɢɟɦ�ɜ�ɢɯ�ɫɨɫɬɚɜ�ɦɚɫɟɥ�ɪɚɫɬɢɬɟɥɶɧɨ�ɠɢɜɨɬɧɨɝɨ�
ɩɪɨɢɫɯɨɠɞɟɧɢɹ�� ɫɨɫɬɨɹɳɢɯ� ɢɡ� ɝɥɢɰɟɪɢɞɨɜ� ± ɫɦɟɫɢ�

ɬɪɟɯɚɬɨɦɧɨɝɨ�ɫɩɢɪɬɚ�ɝɥɢɰɟɪɢɧɚ�ɫ�ɜɵɫɲɢɦɢ�ɧɚɫɵɳɟɧɧɵɦɢ�ɢ�ɧɟɧɚɫɵɳɟɧɧɵɦɢ�ɠɢɪɧɵɦɢ�ɤɢɫɥɨɬɚɦɢ�ɩɪɢ�
ɨɛɟɫɩɟɱɟɧɢɢ�ɫɧɢɠɟɧɢɹ�ɤɨɷɮɮɢɰɢɟɧɬɚ�ɬɪɟɧɢɹ�ɢ�ɢɡɧɨɫɚ�ɦɟɬɚɥɥɚ� ɧɚɛɥɸɞɚɟɬɫɹ�ɤɨɪɪɨɞɢɪɭɸɳɟɟ�ɞɟɣɫɬɜɢɟ�

Ȼɨɥɟɟ� ɚɤɬɢɜɧɵ� ɨɬɧɨɫɢɬɟɥɶɧɨ� ɨɤɢɫɥɟɧɢɹ� ɦɟɬɚɥɥɨɜ� ɧɚɮɬɟɧɨɜɵɟ� ɤɢɫɥɨɬɵ�� ȼɨɩɪɨɫ� ɨ� ɤɨɪɪɨɡɢɢ�
ɛɭɪɨɜɨɝɨ� ɢɧɫɬɪɭɦɟɧɬɚ� ɜ� ɭɝɥɟɜɨɞɨɪɨɞɧɵɯ� ɪɚɫɬɜɨɪɚɯ� ɠɢɪɧɵɯ� ɤɢɫɥɨɬ� ɢɡɭɱɟɧ� ɧɟɞɨɫɬɚɬɨɱɧɨ�� Ɇɨɠɧɨ�
ɩɪɟɞɩɨɥɨɠɢɬɶ�� ɱɬɨ� ɧɚ� ɦɟɬɚɥɥɢɱɟɫɤɢɯ� ɩɨɜɟɪɯɧɨɫɬɹɯ� ɬɪɟɧɢɹ� ɩɪɢ� ɜɵɫɨɤɨɣ� ɬɟɦɩɟɪɚɬɭɪɟ� ɯɟɦɨɫɨɪɛɰɢɹ�
ɩɪɟɨɛɥɚɞɚɟɬ� ɧɚɞ� ɮɢɡɢɱɟɫɤɨɣ� ɚɞɫɨɪɛɰɢɟɣ�� ɉɪɢɱɟɦ�� ɧɚɢɛɨɥɶɲɚɹ� ɟɟ� ɢɧɬɟɧɫɢɜɧɨɫɬɶ� ɧɚɛɥɸɞɚɟɬɫɹ� ɜ�
ɦɟɫɬɚɯ�ɫ�ɧɚɪɭɲɟɧɢɟɦ�ɫɬɟɯɢɨɦɟɬɪɢɱɟɫɤɨɣ�ɪɟɲɟɬɤɢ�ɦɟɬɚɥɥɚ��ɧɚɩɪɢɦɟɪ�ɦɟɫɬɚɯ�ɜɤɥɸɱɟɧɢɣ�

ɋɦɚɡɨɱɧɵɟ� ɫɜɨɣɫɬɜɚ�ɩɪɨɦɵɜɨɱɧɵɯ�ɠɢɞɤɨɫɬɟɣ�� ɨɩɪɟɞɟɥɟɧɧɵɟ� ɫ� ɩɨɦɨɳɶɸ�ɱɟɬɵɪɟɯɲɚɪɢɤɨɜɨɣ�
ɦɚɲɢɧɵ�ɬɪɟɧɢɹ

ɉɪɨɦɵɜɨɱɧɚɹ�ɠɢɞɤɨɫɬɶ
ɇɚɝɪɭɡɤɚ�
ɫɜɚɪɢɜɚɧɢɹ�
ɲɚɪɨɜ��ɇ

ɉɪɟɞɟɥɶɧɚɹ�
ɩɪɨɱɧɨɫɬɶ�

ɫɦɚɡɨɱɧɨɣ�ɩɥɟɧɤɢ��
Ɇɉɚ

Ɉɫɧɨɜɚ
Ⱦɨɛɚɜɤɚ

ɇɚɡɜɚɧɢɟ
ɋɨɞɟɪɠɚɧɢɟ��

�
Ɍɟɯɧɢɱɟɫɤɚɹ�ɜɨɞɚ ± ± ��� ���

Ɍɟɯɧɢɱɟɫɤɚɹ�ɜɨɞɚ

ɋɭɥɶɮɨɧɨɥ
���� ���� ���
���� ���� ���
���� ���� ���

Ʉɚɬɚɩɢɧ
���� ��� ���
���� ���� ���
���� ���� ���

Ɉɉ���
���� ���� ���
���� ���� ���
���� ���� ���

Ɏɟɧɨɤɫɨɥ�ȼɂɋ���
���� ���� ���
���� ���� ���
���� ���� ���

Ɋɢɫ�����ɋɯɟɦɚ�ɥɚɛɨɪɚɬɨɪɧɨɣ�ɭɫɬɚɧɨɜɤɢ�ɞɥɹ�
ɢɫɫɥɟɞɨɜɚɧɢɹ�ɢɡɧɨɫɚ�ɩɚɪɵ�ɬɪɟɧɢɹ�

©ɩɨɪɨɞɨɪɚɡɪɭɲɚɸɳɢɣ�ɢɧɫɬɪɭɦɟɧɬ�± ɝɨɪɧɚɹ�



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

��

ɋɦɟɫɶ�ɫɭɥɶɮɨɧɨɥɚ�ɢ�Ɉɉ�
��������

���� ���� ���
���� ���� ���
���� ���� ���

Ɍɚɥɨɜɨɟ�ɦɚɫɥɨ
���� ���� ���
���� ���� ���
���� ���� ���

Ʉɨɫɬɧɵɣ�ɠɢɪ
���� ���� ���
���� ���� ���
���� ���� ���

ɇɟɮɬɶ
���� ��� ���
���� ���� ���
���� ���� ���

Ƚɥɢɧɢɫɬɵɣ�ɪɚɫɬɜɨɪ����
ɧɚɹ�ɜɨɞɧɚɹ�ɫɭɫɩɟɧɡɢɹ�
ɛɟɧɬɨɧɢɬɨɜɨɣ�ɝɥɢɧɵ�

² ² ��� ���

Ƚɥɢɧɢɫɬɵɣ�ɪɚɫɬɜɨɪ����
ɧɚɹ�ɜɨɞɧɚɹ�ɫɭɫɩɟɧɡɢɹ�
ɛɟɧɬɨɧɢɬɨɜɨɣ�ɝɥɢɧɵ�

ɋɭɥɶɮɨɧɨɥ
���� ��� ���
���� ��� ���
���� ��� ���

Ʉɚɬɚɩɢɧ
���� ��� ���
���� ��� ���
���� ��� ���

Ɉɉ���
���� ���� ���
���� ���� ���
���� ���� ���

Ɏɟɧɨɤɫɨɥ�ȼɂɋ���
���� ���� ���
���� ���� ���
���� ���� ���

ɋɦɟɫɶ�ɫɭɥɶɮɨɧɨɥɚ�ɢ�Ɉɉ�
��������

���� ���� ���
���� ���� ���
���� ���� ���

Ɍɚɥɨɜɨɟ�ɦɚɫɥɨ
���� ���� ����
���� ���� ����
���� ���� ����

Ʉɨɫɬɧɵɣ�ɠɢɪ
���� ���� ����
���� ���� ����
���� ���� ����

ɇɟɮɬɶ
���� ��� ���
���� ���� ���
���� ���� ���

ȼɵɜɨɞɵ
�� Ɉɩɢɫɚɧɵ�ɨɫɧɨɜɧɵɟ�ɧɟɞɨɫɬɚɬɤɢ�ɲɚɪɨɲɟɱɧɨɝɨ�ɩɨɪɨɞɨɪɚɡɪɭɲɚɸɳɟɝɨ�ɢɧɫɬɪɭɦɟɧɬɚ�
�� Ⱦɟɬɚɥɶɧɨ�ɩɨɤɚɡɚɧɚ�ɬɟɯɧɨɥɨɝɢɱɟɫɤɚɹ�ɨɛɨɫɧɨɜɚɧɧɨɫɬɶ�ɩɪɢɦɟɧɟɧɢɹ�ɞɢɫɤɨɜɵɯ�ɮɪɟɡɟɪɧɵɯ�ɞɨɥɨɬ�
�� Ɋɚɫɫɦɨɬɪɟɧɵ� ɬɟɯɧɢɱɟɫɤɢɟ� ɭɫɥɨɜɢɹ� ɢɡɝɨɬɨɜɥɟɧɢɹ� ɢ� ɩɪɢɦɟɧɟɧɢɹ� ɪɚɡɪɚɛɨɬɚɧɧɨɣ� ɦɨɞɟɥɢ�

ɰɟɩɧɨɣ�ɛɭɪɢɥɶɧɨɣ�ɝɨɥɨɜɤɢ�
�� ɂɫɫɥɟɞɨɜɚɧɨ�ɜɥɢɹɧɢɟ�ɨɱɢɫɬɧɵɯ�ɚɝɟɧɬɨɜ�ɧɚ�ɩɪɨɞɭɤɬɢɜɧɨɫɬɶ�ɰɟɩɧɨɝɨ�ɢɧɫɬɪɭɦɟɧɬɚ�

6KRUW�LQIRUPDWLRQ�RYHU�LV�EURXJKW�RQ�WKH�FRQVWUXFWLRQ�RI�GLVN�ELWV��7KH�IHDWXUHV�RI�FKDLQ�ERULQJV�KHDGV�DUH�
FRQVLGHUHG�LQ�GHWDLO��3HUVSHFWLYH�RI�WKHLU�DSSOLFDWLRQ�LV�VKRZQ��6RPH�UHVXOWV�RI�UHVHDUFKHV�RI�LQIOXHQFH�RI�ZDVKLQJV�
OLTXLGV�DUH�GHVFULEHG�WR�ZRUN�RI�FKDLQ�LQVWUXPHQW�

.H\�ZRUGV��UROOLQJ�FXWWHU�ELW��VXSSRUW�V\VWHP��PHFKDQLVP�RI�GHVWUXFWLRQ��WULP�FKDLQ��URFN��EHDULQJ��ZHDU��VXUIDFWDQW�

Ʉɨɪɨɬɤɨ� ɨɩɢɫɚɧɨ� ɤɨɧɫɬɪɭɤɰɿɸ� ɞɢɫɤɨɜɢɯ� ɞɨɥɿɬ�� Ⱦɟɬɚɥɶɧɨ� ɪɨɡɝɥɹɧɭɬɨ� ɨɫɨɛɥɢɜɨɫɬɿ� ɥɚɧɰɸɝɨɜɢɯ�
ɛɭɪɢɥɶɧɢɯ� ɝɨɥɿɜɨɤ�� ɉɨɤɚɡɚɧɨ� ɩɟɪɫɩɟɤɬɢɜɧɿɫɬɶ� ʀɯ� ɡɚɫɬɨɫɭɜɚɧɧɹ�� ɉɪɢɜɟɞɟɧɨ� ɞɟɹɤɿ� ɪɟɡɭɥɶɬɚɬɢ� ɞɨɫɥɿɞɠɟɧɧɹ�
ɜɩɥɢɜɭ�ɩɪɨɦɢɜɚɥɶɧɢɯ�ɪɿɞɢɧ�ɧɚ�ɪɨɛɨɬɭ�ɥɚɧɰɸɝɨɜɨɝɨ�ɿɧɫɬɪɭɦɟɧɬɭ�

Ʉɥɸɱɨɜɿ�ɫɥɨɜɚ� ɲɚɪɨɲɤɨɜɚ�ɛɭɪɢɥɶɧɚ�ɝɨɥɿɜɤɚ��ɫɢɫɬɟɦɚ�ɨɩɨɪɢ��ɦɟɯɚɧɿɡɦ�ɪɭɣɧɭɜɚɧɧɹ��ɡɭɛɱɚɫɬɢɣ�ɥɚɧɰɸɝ��
ɝɿɪɫɶɤɚ�ɩɨɪɨɞɚ��ɩɿɞɲɢɩɧɢɤ��ɡɧɨɫ��ɩɨɜɟɪɯɧɟɜɨ�ɚɤɬɢɜɧɚ�ɪɟɱɨɜɢɧɚ�



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

��

Ʌɢɬɟɪɚɬɭɪɚ
�� Ɇɚɫɥɟɧɧɢɤɨɜ�ɂ�Ʉ��ɂɧɫɬɪɭɦɟɧɬ�ɞɥɹ�ɛɭɪɟɧɢɹ�ɫɤɜɚɠɢɧ���ɂ�Ʉ��Ɇɚɫɥɟɧɧɢɤɨɜ��Ƚ��ɂ��Ɇɚɬɜɟɟɜ��± Ɇ����

ɇɟɞɪɚ��������± ����ɫ�
�� ɉɚɬ��������ʋ�ɚ����������ɍɤɪɚʀɧɚ��ɆɉɄ�ȿ����ȼ������������������Ȼɭɪɨɜɟ�ɞɨɥɨɬɨ� � Ⱥ� Ɉ� ȱɝɧɚɬɨɜ��

ɋ� ɘ� Ⱥɧɞɪɭɫɟɧɤɨ��± Ɂɚɹɜɥ��������������Ɉɩɭɛɥ��������������Ȼɸɥ��ʋ����
�� ɉɚɬ�� ������ ʋ� X���������� ɍɤɪɚʀɧɚ�� ɆɉɄ� ȿ� ��� ȼ� ������� Ȼɭɪɢɥɶɧɚ� ɝɨɥɨɜɤɚ� � Ⱥ� Ɉ� ȱɝɧɚɬɨɜ��

ɋ� ɋ� ȼɹɬɤɿɧ��± Ɂɚɹɜɥ������������Ɉɩɭɛɥ������������Ȼɸɥ��ʋ���
�� Ƚɚɜɪɢɥɟɧɤɨ� ɇ�Ɇ�� ɉɨɜɟɪɯɧɨɫɬɧɨ�ɚɤɬɢɜɧɵɟ� ɚɧɬɢɮɪɢɤɰɢɨɧɧɵɟ� ɞɨɛɚɜɤɢ� ɩɪɢ� ɛɭɪɟɧɢɢ� ɫɤɜɚɠɢɧ� �

ɇ�Ɇ��Ƚɚɜɪɢɥɟɧɤɨ��Ⱥ�ɇ��Ⱦɚɜɢɞɟɧɤɨ��ɇ�Ⱥ��Ⱦɭɞɥɹ��± Ʉ���ɇɚɭɤɨɜɚ�ɞɭɦɤɚ��������± ����ɫ�
�� ɗɩɲɬɟɣɧ� ȿ�Ɏ�� ɂɡɧɨɫ� ɬɜɟɪɞɵɯ� ɫɩɥɚɜɨɜ� ɩɪɢ� ɬɪɟɧɢɢ� ɩɨ� ɝɨɪɧɵɦ� ɩɨɪɨɞɚɦ� ɩɪɢ� ɤɨɥɨɧɤɨɜɨɦ�

ɪɚɡɜɟɞɨɱɧɨɦ�ɛɭɪɟɧɢɢ���ȿ�Ɏ��ɗɩɲɬɟɣɧ��± Ɇ���Ƚɨɫɬɨɩɬɟɯɢɡɞɚɬ��������± ����ɫ�
�� Ȼɨɭɞɟɧ�Ɏ�ɉ���Ɍɟɣɛɨɪ�Ⱦ� Ɍɪɟɧɢɟ�ɢ�ɫɦɚɡɤɚ���Ɏ�ɉ��Ȼɨɭɞɟɧ��Ⱦ��Ɍɟɣɛɨɪ��± Ɇ���Ɇɚɲɝɢɡ��������± ����ɫ�

ɉɨɫɬɭɩɢɥɚ���������

ɍȾɄ�������

Ⱥ� Ⱥ��ɉɚɳɟɧɤɨ� ɤɚɧɞ��ɬɟɯɧ��ɧɚɭɤ� Ⱥ� Ⱥ��ɂɝɧɚɬɨɜ

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

ɈɋɈȻȿɇɇɈɋɌɂ�ɋɉȿɐɂȺɅɂɁɂɊɈȼȺɇɇɈȽɈ�ȽɂȾɊɈɆȿɏȺɇɂɑȿɋɄɈȽɈ�ɋɇȺɊəȾȺ�ȾɅə�
ȻɍɊȿɇɂə�ɇȺɉɊȺȼɅȿɇɇɕɏ�ɋɄȼȺɀɂɇ

Ɋɚɫɫɦɨɬɪɟɧɵ� ɨɫɧɨɜɧɵɟ� ɤɨɧɫɬɪɭɤɬɢɜɧɵɟ� ɢ� ɬɟɯɧɨɥɨɝɢɱɟɫɤɢɟ� ɨɫɨɛɟɧɧɨɫɬɢ� ɫɩɟɰɢɚɥɢɡɢɪɨɜɚɧɧɨɝɨ�
ɝɢɞɪɨɦɟɯɚɧɢɱɟɫɤɨɝɨ� ɫɧɚɪɹɞɚ� ɞɥɹ� ɛɭɪɟɧɢɹ� ɧɚɩɪɚɜɥɟɧɧɵɯ� ɫɤɜɚɠɢɧ�� ɉɨɤɚɡɚɧɵ� ɩɟɪɫɩɟɤɬɢɜɧɨɫɬɶ� ɢ�
ɨɛɨɫɧɨɜɚɧɧɨɫɬɶ� ɟɝɨ� ɜɧɟɞɪɟɧɢɹ� ɜ� ɩɪɚɤɬɢɤɭ� ɛɭɪɨɜɵɯ� ɪɚɛɨɬ�� ɂɡɭɱɟɧɵ� ɜɨɩɪɨɫɵ� ɦɟɯɚɧɢɤɢ� ɪɚɡɪɭɲɟɧɢɹ�
ɩɨɪɨɞɧɨɝɨ�ɦɚɫɫɢɜɚ�ɫ�ɩɨɦɨɳɶɸ�ɫɩɪɨɟɤɬɢɪɨɜɚɧɧɨɝɨ�ɫɧɚɪɹɞɚ�

Ʉɥɸɱɟɜɵɟ�ɫɥɨɜɚ��ɫɬɪɭɣɧɵɣ�ɚɩɩɚɪɚɬ��ɝɢɞɪɨɦɟɯɚɧɢɱɟɫɤɢɣ�ɫɩɨɫɨɛ�ɛɭɪɟɧɢɹ��ɲɚɪɵ��ɡɚɛɨɣ�
ɫɤɜɚɠɢɧɵ��ɪɟɣɫ��ɦɟɯɚɧɢɡɦ�ɪɚɡɪɭɲɟɧɢɹ�

ɉɨɫɥɟɞɧɢɟ� ɝɨɞɵ� ɨɡɧɚɦɟɧɨɜɚɥɢɫɶ� ɡɧɚɱɢɬɟɥɶɧɵɦ� ɭɜɟɥɢɱɟɧɢɟɦ� ɨɛɴɟɦɨɜ� ɛɭɪɟɧɢɹ�
ɧɚɤɥɨɧɧɨɧɚɩɪɚɜɥɟɧɧɵɯ� ɫɤɜɚɠɢɧ�� ɱɬɨ� ɫɜɹɡɚɧɨ� ɤɚɤ� ɫ� ɪɚɫɲɢɪɟɧɢɟɦ� ɫɩɟɤɬɪɚ� ɬɟɯɧɨɥɨɝɢɱɟɫɤɢɯ� ɡɚɞɚɱ��
ɪɟɲɚɟɦɵɯ� ɫ� ɩɨɦɨɳɶɸ� ɨɬɦɟɱɟɧɧɵɯ� ɨɛɴɟɤɬɨɜ�� ɬɚɤ� ɢ� ɬɪɟɛɨɜɚɧɢɹɦɢ� ɤ� ɷɤɨɧɨɦɢɱɧɨɫɬɢ�
ɝɟɨɥɨɝɨɪɚɡɜɟɞɨɱɧɵɯ�ɢ�ɩɪɨɱɢɯ�ɪɚɛɨɬ�ɫɨɨɬɜɟɬɫɬɜɭɸɳɟɝɨ�ɩɪɨɮɢɥɹ�

ȼ� ɨɬɥɢɱɢɟ� ɨɬ� ɜɟɪɬɢɤɚɥɶɧɵɯ� ɧɚɤɥɨɧɧɨ�ɧɚɩɪɚɜɥɟɧɧɵɟ� ɫɤɜɚɠɢɧɵ� ɬɪɟɛɭɸɬ� ɜɵɩɨɥɧɟɧɢɹ�
ɞɨɩɨɥɧɢɬɟɥɶɧɵɯ�ɨɩɟɪɚɰɢɣ��ɧɨɦɟɧɤɥɚɬɭɪɚ�ɤɨɬɨɪɵɯ�ɨɩɪɟɞɟɥɹɟɬɫɹ�ɰɟɥɶɸ�ɛɭɪɟɧɢɹ�

ȼ� ɧɚɫɬɨɹɳɟɟ� ɜɪɟɦɹ� ɧɚɤɥɨɧɧɨɟ� ɢ� ɝɨɪɢɡɨɧɬɚɥɶɧɨɟ� ɛɭɪɟɧɢɟ� ɧɚɢɛɨɥɟɟ� ɲɢɪɨɤɨ� ɩɪɢɦɟɧɹɟɬɫɹ� ɜ�
ɩɪɚɤɬɢɤɟ�ɫɬɪɨɢɬɟɥɶɫɬɜɚ�ɧɟɮɬɟɝɚɡɨɜɵɯ�ɫɤɜɚɠɢɧ�

ȼ� ɫɜɹɡɢ� ɫ� ɬɟɦ�� ɱɬɨ� ɭɫɥɨɜɢɹ� ɩɪɢɦɟɧɟɧɢɹ� ɢ� ɬɪɟɛɨɜɚɧɢɹ� ɤ� ɪɟɡɭɥɶɬɚɬɚɦ� ɪɚɛɨɬ� ɩɨ� ɢɫɤɪɢɜɥɟɧɢɸ�
ɫɤɜɚɠɢɧ�ɡɧɚɱɢɬɟɥɶɧɨ�ɢɡɦɟɧɢɥɢɫɶ��ɩɪɢɦɟɧɹɜɲɢɟɫɹ�ɪɚɧɟɟ�ɨɛɨɪɭɞɨɜɚɧɢɟ�ɢ�ɬɟɯɧɨɥɨɝɢɢ�ɩɨ�ɯɚɪɚɤɬɟɪɢɫɬɢɤɚɦ�
ɡɚɱɚɫɬɭɸ�ɧɟ�ɫɨɨɬɜɟɬɫɬɜɭɸɬ�ɡɚɞɚɱɚɦ��ɝɟɨɥɨɝɨ�ɬɟɯɧɢɱɟɫɤɢɯ�ɩɪɨɟɤɬɨɜ�ɛɭɪɟɧɢɹ��ɗɬɨ�ɨɛɭɫɥɨɜɢɥɨ�ɪɚɡɪɚɛɨɬɤɭ�
ɧɨɜɵɯ�ɭɫɬɪɨɣɫɬɜ�ɧɚɤɥɨɧɧɨ�ɧɚɩɪɚɜɥɟɧɧɨɝɨ�ɛɭɪɟɧɢɹ�ɢ�ɫɨɩɭɬɫɬɜɭɸɳɢɯ�ɬɟɯɧɨɥɨɝɢɣ��ɉɨɫɥɟɞɧɟɟ�ɨɩɪɟɞɟɥɢɥɨ�
ɧɚɩɪɚɜɥɟɧɧɨɫɬɶ�ɜ�ɦɨɞɟɪɧɢɡɚɰɢɢ�ɫɧɚɪɹɞɚ�ɝɢɞɪɨɦɟɯɚɧɢɱɟɫɤɨɝɨ�ɛɭɪɟɧɢɹ�

ɐɟɥɶ� ɧɚɫɬɨɹɳɟɣ� ɪɚɛɨɬɵ� ± ɢɡɭɱɢɬɶ� ɨɫɨɛɟɧɧɨɫɬɢ� ɫɩɟɰɢɚɥɢɡɢɪɨɜɚɧɧɨɝɨ� ɝɢɞɪɨɦɟɯɚɧɢɱɟɫɤɨɝɨ�
ɫɧɚɪɹɞɚ�ɞɥɹ�ɛɭɪɟɧɢɹ�ɧɚɩɪɚɜɥɟɧɧɵɯ�ɫɤɜɚɠɢɧ�ɢ�ɬɟɯɧɨɥɨɝɢɸ�ɟɝɨ�ɩɪɢɦɟɧɟɧɢɹ�

Ɇɟɬɨɞɢɤɚ�ɢɫɫɥɟɞɨɜɚɧɢɣ
ɍɤɚɡɚɧɧɵɟ� ɨɫɧɨɜɧɵɟ� ɩɪɢɧɰɢɩɵ� ɦɨɞɟɪɧɢɡɚɰɢɢ� ɬɪɚɧɫɮɨɪɦɢɪɨɜɚɥɢɫɶ� ɜ� ɩɨɫɬɚɧɨɜɤɭ� ɡɚɞɚɱɢ�

ɭɫɨɜɟɪɲɟɧɫɬɜɨɜɚɧɢɹ� ɲɚɪɨɫɬɪɭɣɧɨɝɨ� ɭɫɬɪɨɣɫɬɜɚ�� ɩɪɢɧɰɢɩɢɚɥɶɧɨ� ɧɨɜɨɟ� ɤɨɧɫɬɪɭɤɬɢɜɧɨɟ� ɢɫɩɨɥɧɟɧɢɟ�
ɦɟɯɚɧɢɱɟɫɤɨɝɨ� ɩɨɪɨɞɨɪɚɡɪɭɲɚɸɳɟɝɨ� ɨɪɝɚɧɚ� ɢ� ɫɯɟɦɵ� ɛɭɪɟɧɢɹ� ɤɨɬɨɪɨɝɨ� ɨɛɟɫɩɟɱɢɜɚɟɬ� ɡɧɚɱɢɬɟɥɶɧɨɟ�
ɫɧɢɠɟɧɢɟ�ɦɨɳɧɨɫɬɢ�ɞɥɹ�ɫɨɡɞɚɧɢɹ�ɧɚɝɪɭɡɤɢ�ɧɚ�ɦɟɯɚɧɢɱɟɫɤɢɣ�ɩɨɪɨɞɨɪɚɡɪɭɲɚɸɳɢɣ�ɨɪɝɚɧ�ɚɩɩɚɪɚɬɚ��ɩɪɟɠɞɟ�
ɜɫɟɝɨ� ɜ� ɫɤɜɚɠɢɧɚɯ� ɫ� ɢɧɬɟɧɫɢɜɧɨɣ� ɤɪɢɜɢɡɧɨɣ��ɉɪɢ� ɷɬɨɦ� ɪɟɚɥɢɡɭɟɬɫɹ� ɜɪɚɳɚɬɟɥɶɧɵɣ�ɦɟɬɨɞ�ɮɨɪɦɢɪɨɜɚɧɢɹ�
ɩɟɪɢɮɟɪɢɣɧɨɣ�ɡɨɧɵ�ɡɚɛɨɹ�ɫ�ɢɫɩɨɥɶɡɨɜɚɧɢɟɦ�ɨɛɥɨɦɤɨɜ�ɲɚɪɢɤɨɜ�ɢ�ɩɪɨɞɭɤɬɨɜ�ɪɚɡɪɭɲɟɧɢɹ�ɝɨɪɧɵɯ�ɩɨɪɨɞ�


