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

��

�� Ɍɟɯɧɨɥɨɝɢɹ� ɛɟɡ� ɜɪɚɳɟɧɢɹ� ɛɭɪɢɥɶɧɨɣ� ɤɨɥɨɧɧɵ� ɬɪɟɛɭɟɬ� ɩɪɢɦɟɧɟɧɢɹ� ɩɨɝɪɭɠɧɨɝɨ�
ɢɦɩɭɥɶɫɧɨɪɟɝɭɥɢɪɭɟɦɨɝɨ�ɩɪɢɜɨɞɚ�ɢɥɢ�ɩɨɝɪɭɠɧɵɯ�ɦɟɯɚɧɢɱɟɫɤɢɯ�ɭɫɬɪɨɣɫɬɜ�ɢɦɩɭɥɶɫɧɨɝɨ�ɜɪɚɳɟɧɢɹ�

ɍ ɫɬɚɬɬɿ ɪɨɡɝɥɹɧɭɬɨ ɲɥɹɯɢ ɩɪɚɤɬɢɱɧɨʀ ɪɟɚɥɿɡɚɰɿʀ ɛɭɪɿɧɧɹ ɡ�ɿɦɩɭɥɶɫɧɢɦ ɨɛɟɪɬɚɧɧɹɦ ɩɨɪɨɞɨɪɭɣɧɿɜɧɨɝɨ
ɿɧɫɬɪɭɦɟɧɬɭ�� ɍ ɪɨɛɨɬɿ ɩɨɤɚɡɚɧɨ� ɳɨ ɬɟɯɧɨɥɨɝɿɹ ɛɭɪɿɧɧɹ ɡ ɿɦɩɭɥɶɫɧɢɦ� ɨɛɟɪɬɚɧɧɹɦ ɩɨɪɨɞɨɪɭɣɧɿɜɧɨɝɨ
ɿɧɫɬɪɭɦɟɧɬɭ ɦɨɠɟ�ɪɟɚɥɿɡɨɜɭɜɚɬɢɫɹ�ɧɚ�ɩɪɚɤɬɢɰɿ�ɹɤ�ɡ�ɨɛɟɪɬɚɧɧɹɦ�ɛɭɪɢɥɶɧɨʀ�ɤɨɥɨɧɢ��ɬɚɤ ɿ�ɛɟɡ�ʀʀ�ɨɛɟɪɬɚɧɧɹ�

Ʉɥɸɱɨɜɿ�ɫɥɨɜɚ��ɛɭɪɿɧɧɹ��ɿɦɩɭɥɶɫɧɟ�ɨɛɟɪɬɚɧɧɹ��ɩɪɢɜɿɞ��ɩɨɪɨɞɨɪɭɣɧɿɜɧɢɣ�ɿɧɫɬɪɭɦɟɧɬ�
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Ʌɢɬɟɪɚɬɭɪɚ
ϭ͘ ɂɫɫɥɟɞɨɜɚɧɢɟ� ɬɟɪɦɨɦɟɯɚɧɢɱɟɫɤɨɝɨ� ɪɚɡɪɭɲɟɧɢɹ� ɝɨɪɧɵɯ� ɩɨɪɨɞ� ɩɪɢ� ɪɚɡɜɟɞɨɱɧɨɦ� ɛɭɪɟɧɢɢ� ɫ�

ɝɟɧɟɪɢɪɨɜɚɧɢɟɦ�ɬɟɩɥɨɜɨɣ�ɷɧɟɪɝɢɢ�ɬɪɟɧɢɹ��Ɉɬɱɟɬ�ɨ�ɇɂɊ���Ⱦɧɟɩɪɨɩɟɬɪɨɜɫɤɢɣ�ɝɨɪɧɵɣ�ɢɧɫɬɢɬɭɬ��ȾȽɂ���
Ɋɭɤɨɜɨɞɢɬɟɥɶ�$� $��Ʉɨɠɟɜɧɢɤɨɜ��± ʋ�ȽɊ��������������± Ⱦɧɟɩɪɨɩɟɬɪɨɜɫɤ��������± ����ɫ�

Ϯ͘ Ʉɨɠɟɜɧɢɤɨɜ�$� $� ɂɦɩɭɥɶɫɧɵɟ�ɬɟɯɧɨɥɨɝɢɢ�ɛɭɪɟɧɢɹ�ɫɤɜɚɠɢɧ�� Ⱥ� Ⱥ��Ʉɨɠɟɜɧɢɤɨɜ����Ɍɟɡ��ɞɨɤɥ��
Ɇɟɠɞɭɧɚɪ��ɤɨɧɮ��©Ɇɟɯɚɧɢɤɚ�ɝɨɪɧɵɯ�ɩɨɪɨɞ�ɩɪɢ�ɛɭɪɟɧɢɢª��± Ƚɪɨɡɧɵɣ��������± ɋ����±���

ɉɨɫɬɭɩɢɥɚ���������

ɍȾɄ�������

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

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

ɇȿɄɈɌɈɊɕȿ�ȼɈɉɊɈɋɕ�ȾɊɈȻɈȼɈȽɈ�ȻɍɊȿɇɂə�ɋɄȼȺɀɂɇ

ɉɪɨɚɧɚɥɢɡɢɪɨɜɚɧɵ� ɫɨɫɬɨɹɧɢɟ� ɢ� ɩɟɪɫɩɟɤɬɢɜɵ� ɪɚɡɜɢɬɢɹ� ɬɟɯɧɢɤɢ� ɢ� ɬɟɯɧɨɥɨɝɢɢ� ɞɪɨɛɨɜɨɝɨ�
ɛɭɪɟɧɢɹ�� ɇɚɦɟɱɟɧɵ� ɨɫɧɨɜɧɵɟ� ɩɭɬɢ� ɫɨɜɟɪɲɟɧɫɬɜɨɜɚɧɢɹ� ɭɤɚɡɚɧɧɨɝɨ� ɦɟɬɨɞɚ�� Ɋɚɫɫɦɨɬɪɟɧɵ�
ɨɫɨɛɟɧɧɨɫɬɢ�ɤɨɧɫɬɪɭɤɰɢɢ�ɢ�ɩɪɢɧɰɢɩ�ɞɟɣɫɬɜɢɹ�ɭɫɨɜɟɪɲɟɧɫɬɜɨɜɚɧɧɨɝɨ�ɞɪɨɛɨɜɨɝɨ�ɫɧɚɪɹɞɚ�

Ʉɥɸɱɟɜɵɟ� ɫɥɨɜɚ� ɞɪɨɛɨɜɨɣ� ɫɩɨɫɨɛ� ɛɭɪɟɧɢɹ�� ɡɚɛɨɣ� ɫɤɜɚɠɢɧɵ�� ɪɟɣɫ�� ɦɟɯɚɧɢɡɦ� ɪɚɡɪɭɲɟɧɢɹ��
ɨɱɢɫɬɧɨɣ�ɚɝɟɧɬ��ɤɟɪɧ��ɜɢɧɬɨɜɨɣ�ɞɜɢɝɚɬɟɥɶ�

ȼɜɟɞɟɧɢɟ
ɋɩɨɫɨɛ� ɞɪɨɛɨɜɨɝɨ� ɛɭɪɟɧɢɹ� ɨɫɧɨɜɵɜɚɟɬɫɹ� ɧɚ� ɫɤɨɛɥɹɳɟɦ� �ɪɟɠɭɳɟɦ�� ɞɟɣɫɬɜɢɢ� ɞɜɢɠɭɳɟɣɫɹ�

ɫɬɚɥɶɧɨɣ� �ɱɭɝɭɧɧɨɣ��ɞɪɨɛɢ�ɩɨɞ�ɬɨɪɰɨɦ�ɞɪɨɛɨɜɨɣ�ɤɨɪɨɧɤɢ��ɩɪɢɱɟɦ�ɷɬɨ�ɞɟɣɫɬɜɢɟ�ɫɤɚɡɵɜɚɟɬɫɹ�ɬɨɥɶɤɨ�
ɩɪɢ�ɫɨɨɬɜɟɬɫɬɜɭɸɳɟɦ�ɞɚɜɥɟɧɢɢ�ɞɪɨɛɢ�ɧɚ�ɫɨɛɫɬɜɟɧɧɭɸ�ɨɩɨɪɭ�>�@�

ɇɚɢɛɨɥɟɟ� ɜɚɠɧɨɟ� ɭɫɥɨɜɢɟ�� ɛɥɚɝɨɩɪɢɹɬɫɬɜɨɜɚɜɲɟɟ� ɲɢɪɨɤɨɦɭ� ɢɫɩɨɥɶɡɨɜɚɧɢɸ� ɞɪɨɛɨɜɨɝɨ�
ɛɭɪɟɧɢɹ� ɜ� ɩɟɪɜɨɣ� ɩɨɥɨɜɢɧɟ� ɏɏ� ɜ��� ɫɨɫɬɨɹɥɨ� ɜ� ɡɚɦɟɧɟ� ɞɨɪɨɝɢɯ� ɢ� ɞɟɮɢɰɢɬɧɵɯ� ɚɥɦɚɡɨɜ� ɞɪɨɛɶɸ��
ȼɟɫɨɦɵɦ� ɮɚɤɬɨɪɨɦ� ɹɜɥɹɥɚɫɶ� ɜɨɡɦɨɠɧɨɫɬɶ� ɩɪɢɦɟɧɟɧɢɹ� ɛɨɥɶɲɢɯ� ɞɢɚɦɟɬɪɨɜ� ɛɭɪɟɧɢɹ� ɩɪɢ�
ɧɟɫɭɳɟɫɬɜɟɧɧɨɦ�ɭɞɨɪɨɠɚɧɢɢ�ɪɚɛɨɬ�ɜ�ɪɟɡɭɥɶɬɚɬɟ�ɷɬɢɯ�ɭɜɟɥɢɱɟɧɢɣ��ɜɟɞɶ��ɤɚɤ�ɢɡɜɟɫɬɧɨ��ɢɡɝɨɬɨɜɥɟɧɢɟ�
ɚɥɦɚɡɧɨɝɨ�ɢɧɫɬɪɭɦɟɧɬɚ�ɡɧɚɱɢɬɟɥɶɧɵɯ�ɪɚɡɦɟɪɨɜ�ɢ�ɷɤɨɧɨɦɢɱɟɫɤɢ�ɢ�ɬɟɯɧɨɥɨɝɢɱɟɫɤɢ�ɡɚɬɪɭɞɧɢɬɟɥɶɧɨ�

ɉɨɪɨɞɵ�� ɜ� ɤɨɬɨɪɵɯ� ɰɟɥɟɫɨɨɛɪɚɡɟɧ� ɞɪɨɛɨɜɨɣ� ɫɩɨɫɨɛ�� ɨɬɧɨɫɹɬɫɹ� ɤ� ɜɵɫɲɢɦ� ɤɚɬɟɝɨɪɢɹɦ ɩɨ�
ɛɭɪɢɦɨɫɬɢ�� ɚ� ɢɦɟɧɧɨ�� ɝɪɚɧɚɬɵ�� ɤɨɪɭɧɞɵ�� ɩɨɪɮɢɪɵ�� ɞɢɨɪɢɬɵ�� ɤɜɚɪɰɢɬɵ�� ɤɜɚɪɰɟɜɵɟ� ɫɥɢɜɧɵɟ�
ɩɟɫɱɚɧɢɤɢ��ɦɚɫɫɢɜɧɵɟ�ɩɨɪɨɞɵ�ɫɨ�ɫɪɟɞɧɢɦ�ɢ�ɤɪɭɩɧɵɦ�ɡɟɪɧɨɦ��ȼɬɨɪɨɣ�ɤɚɬɟɝɨɪɢɟɣ�ɩɨɪɨɞ��ɜ�ɤɨɬɨɪɵɯ�
ɩɪɢɦɟɧɟɧɢɟ�ɞɪɨɛɨɜɨɝɨ�ɛɭɪɟɧɢɹ�ɜɟɫɶɦɚ�ɪɚɰɢɨɧɚɥɶɧɨ��ɹɜɥɹɸɬɫɹ�ɤɪɟɩɤɢɟ�ɬɪɟɳɢɧɨɜɚɬɵɟ�ɩɨɪɨɞɵ�

ɏɨɬɹ� ɫ� ɬɟɯ� ɩɨɪ� ɤɨɧɫɬɪɭɤɰɢɢ� ɢ� ɬɟɯɧɨɥɨɝɢɹ� ɢɡɝɨɬɨɜɥɟɧɢɹ� ɚɥɦɚɡɧɨɝɨ� ɢɧɫɬɪɭɦɟɧɬɵ� ɛɵɥɢ�
ɤɨɪɟɧɧɵɦ�ɨɛɪɚɡɨɦ�ɭɫɨɜɟɪɲɟɧɫɬɜɨɜɚɧɵ�� ɫɥɟɞɭɟɬ� ɨɬɦɟɬɢɬɶ�� ɱɬɨ� ɡɚ� ɞɪɨɛɨɜɵɦ�ɛɭɪɟɧɢɟɦ�ɩɨ�ɩɪɟɠɧɟɦɭ�
ɨɫɬɚɟɬɫɹ� ɜɚɠɧɨɟ� ɩɪɟɢɦɭɳɟɫɬɜɨ� ± ɧɢɡɤɚɹ� ɫɬɨɢɦɨɫɬɶ� ɢɫɬɢɪɚɸɳɢɯ� ɦɚɬɟɪɢɚɥɨɜ�� ɱɬɨ� ɞɥɹ�
ɝɟɨɥɨɝɨɪɚɡɜɟɞɨɱɧɨɣ�ɨɬɪɚɫɥɢ�ɩɪɢɨɛɪɟɬɚɟɬ�ɩɟɪɜɨɫɬɟɩɟɧɧɨɟ�ɡɧɚɱɟɧɢɟ�



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

��

ɐɟɥɶ� ɧɚɫɬɨɹɳɟɣ� ɪɚɛɨɬɵ� ± ɢɡɭɱɢɬɶ� ɤɨɧɫɬɪɭɤɬɢɜɧɵɟ� ɢ� ɬɟɯɧɨɥɨɝɢɱɟɫɤɢɟ� ɨɫɨɛɟɧɧɨɫɬɢ�
ɦɨɞɟɪɧɢɡɢɪɨɜɚɧɧɨɝɨ� ɫɧɚɪɹɞɚ� ɞɪɨɛɨɜɨɝɨ� ɫɩɨɫɨɛɚ� ɛɭɪɟɧɢɹ�� ɨɛɟɫɩɟɱɢɜɚɸɳɟɝɨ� ɡɧɚɱɢɬɟɥɶɧɨɟ�
ɩɨɜɵɲɟɧɢɟ�ɩɪɨɢɡɜɨɞɢɬɟɥɶɧɨɫɬɢ�ɢ�ɷɤɨɧɨɦɢɱɧɨɫɬɢ�ɝɟɨɥɨɝɨɪɚɡɜɟɞɨɱɧɵɯ�ɪɚɛɨɬ�

Ɇɟɬɨɞɢɤɚ�ɢɫɫɥɟɞɨɜɚɧɢɹ
Ɉɫɧɨɜɨɣ� ɤɨɧɫɬɪɭɤɬɢɜɧɵɯ� ɢɡɵɫɤɚɧɢɣ� ɜ� ɭɤɚɡɚɧɧɨɣ� ɨɛɥɚɫɬɢ� ɩɨɫɥɭɠɢɥɢ� ɞɨɜɨɥɶɧɨ� ɢɧɬɟɪɟɫɧɵɟ�

ɞɚɧɧɵɟ� ɨɛ� ɢɫɫɥɟɞɨɜɚɧɢɢ� ɜɥɢɹɧɢɹ� ɤɨɥɢɱɟɫɬɜɚ� ɨɛɨɪɨɬɨɜ� ɞɪɨɛɨɜɨɣ� ɤɨɪɨɧɤɢ� ɧɚ� ɦɟɯɚɧɢɱɟɫɤɭɸ� ɫɤɨɪɨɫɬɶ�
ɛɭɪɟɧɢɹ�>�@��Ʌɚɛɨɪɚɬɨɪɧɵɦɢ�ɨɩɵɬɚɦɢ�ɛɵɥɨ�ɭɛɟɞɢɬɟɥɶɧɨ�ɩɨɤɚɡɚɧɨ�ɧɚɥɢɱɢɟ�ɬɟɫɧɨɣ�ɜɡɚɢɦɨɫɜɹɡɢ�ɫɤɨɪɨɫɬɢ�
ɜɪɚɳɟɧɢɹ�ɤɨɪɨɧɤɢ�ɢ�ɟɟ�ɭɝɥɭɛɥɟɧɢɹ��ɱɬɨ�ɜɵɪɚɠɚɟɬɫɹ�ɜ�ɧɟɩɪɟɪɵɜɧɨɦ�ɩɨɜɵɲɟɧɢɢ�ɦɟɯɚɧɢɱɟɫɤɨɣ�ɫɤɨɪɨɫɬɢ�
ɛɭɪɟɧɢɹ� ɫ� ɭɜɟɥɢɱɟɧɢɟɦ� ɤɨɥɢɱɟɫɬɜɚ� ɨɛɨɪɨɬɨɜ�� ɩɪɢɱɟɦ� ɩɨ� ɫɪɚɜɧɟɧɢɸ� ɫ� ɚɥɦɚɡɧɵɦ� ɫɩɨɫɨɛɨɦ� ɛɭɪɟɧɢɹ�
ɢɧɬɟɧɫɢɜɧɨɫɬɶ� ɩɨɜɵɲɟɧɢɹ� ɦɟɯɚɧɢɱɟɫɤɨɣ� ɫɤɨɪɨɫɬɢ� ɞɪɨɛɨɜɨɝɨ� ɛɭɪɟɧɢɹ� ɩɪɢ� ɨɩɢɫɚɧɧɵɯ� ɭɫɥɨɜɢɹɯ� ɞɚɠɟ�
ɧɟɫɤɨɥɶɤɨ�ɜɵɲɟ��ɗɬɨ�ɨɛɫɬɨɹɬɟɥɶɫɬɜɨ�ɨɬɤɪɵɜɚɟɬ�ɧɨɜɵɟ�ɩɟɪɫɩɟɤɬɢɜɵ�ɞɥɹ�ɞɪɨɛɨɜɨɝɨ�ɛɭɪɟɧɢɹ�ɢ�ɩɨɤɚɡɵɜɚɟɬ�
ɨɩɪɟɞɟɥɟɧɧɭɸ�ɧɟɨɛɨɫɧɨɜɚɧɧɨɫɬɶ�ɟɝɨ�ɩɨɱɬɢ�ɩɨɥɧɨɝɨ�ɜɵɬɟɫɧɟɧɢɹ�ɢɡ�ɩɪɚɤɬɢɤɢ�ɩɪɢɦɟɧɟɧɢɹ�

Ɉɞɧɢɦ� ɢɡ� ɩɪɟɩɹɬɫɬɜɢɣ� ɩɪɢɦɟɧɟɧɢɹ� ɜɵɫɨɤɢɯ� ɱɚɫɬɨɬ� ɜɪɚɳɟɧɢɹ� ɛɭɪɨɜɨɝɨ� ɫɧɚɪɹɞɚ� ɩɪɢ� ɞɪɨɛɨɜɨɦ�
ɛɭɪɟɧɢɢ�ɹɜɥɹɟɬɫɹ�ɫɤɨɩɥɟɧɢɟ�ɞɪɨɛɢ�ɜɨ�ɜɧɟɲɧɟɦ�ɤɨɥɶɰɟɜɨɦ�ɩɪɨɫɬɪɚɧɫɬɜɟ��ɱɬɨ�ɩɪɢɜɨɞɢɬ�ɤ�ɧɟɨɛɨɫɧɨɜɚɧɧɨɣ�
ɪɚɡɪɚɛɨɬɤɟ�ɫɬɜɨɥɚ�ɫɤɜɚɠɢɧɵ�ɢ�ɜ�ɤɨɧɟɱɧɨɦ�ɢɬɨɝɟ�ɜɨɡɦɨɠɧɵ�ɨɫɥɨɠɧɟɧɢɹ�ɢ�ɞɚɠɟ�ɚɜɚɪɢɢ��ȼ�ɨɫɧɨɜɧɨɦ�ɷɬɨ�
ɨɛɭɫɥɨɜɥɟɧɨ�ɤɨɧɫɬɪɭɤɬɢɜɧɵɦ�ɢɫɩɨɥɧɟɧɢɟɦ�ɞɪɨɛɨɜɨɣ�ɤɨɪɨɧɤɢ��ȼ�ɫɜɹɡɢ�ɫ�ɨɛɨɡɧɚɱɟɧɧɵɦɢ�ɭɫɥɨɜɢɹɦɢ�ɧɚ�
ɤɚɮɟɞɪɟ�ɬɟɯɧɢɤɢ�ɪɚɡɜɟɞɤɢ�ɦɟɫɬɨɪɨɠɞɟɧɢɣ�ɩɨɥɟɡɧɵɯ�ɢɫɤɨɩɚɟɦɵɯ�ɇɚɰɢɨɧɚɥɶɧɨɝɨ� ɝɨɪɧɨɝɨ�ɭɧɢɜɟɪɫɢɬɟɬɚ�
ɛɵɥɚ�ɩɨɫɬɚɜɥɟɧɚ�ɡɚɞɚɱɚ�ɭɫɨɜɟɪɲɟɧɫɬɜɨɜɚɧɢɹ�ɫɧɚɪɹɞɚ�ɞɪɨɛɨɜɨɝɨ�ɛɭɪɟɧɢɹ��ɪɟɡɭɥɶɬɚɬɨɦ�ɪɟɲɟɧɢɹ�ɤɨɬɨɪɨɣ�
ɹɜɢɥɚɫɶ� ɤɨɧɫɬɪɭɤɰɢɹ�� ɫɨɞɟɪɠɚɳɚɹ�� ɤɚɤ� ɢ� ɛɚɡɨɜɚɹ� >�@�� ɤɨɪɨɧɤɭ� �ɜɢɞɨɢɡɦɟɧɟɧɧɭɸ��� ɤɟɪɧɨɩɪɢɟɦɧɢɤ� ɢ�
ɩɟɪɟɯɨɞɧɢɤ�� ȼɦɟɫɬɟ� ɫ� ɬɟɦ�� ɫɨɝɥɚɫɧɨ� ɢɡɨɛɪɟɬɟɧɢɸ�� ɤɨɪɨɧɤɚ� ɢɡɝɨɬɨɜɥɟɧɚ� ɜ� ɜɢɞɟ� ɩɨɪɨɞɨɪɚɡɪɭɲɚɸɳɟɝɨ�
ɤɨɥɶɰɚ�� ɠɟɫɬɤɨ� ɡɚɤɪɟɩɥɟɧɧɨɝɨ� ɜ� ɧɢɠɧɟɣ� ɱɚɫɬɢ� ɤɟɪɧɨɩɪɢɟɦɧɢɤɚ�� ɢɦɟɸɳɟɝɨ�� ɤɚɤ� ɢ� ɤɨɥɶɰɨ�� ɜɧɭɬɪɟɧɧɢɟ�
ɜɟɪɬɢɤɚɥɶɧɵɟ�ɤɨɥɥɟɤɬɨɪɧɵɟ�ɩɚɡɵ �ɫɦ��ɪɢɫ��

Ɉɛɳɚɹ�ɫɯɟɦɚ�ɦɨɞɟɪɧɢɡɢɪɨɜɚɧɧɨɝɨ�ɫɧɚɪɹɞɚ�ɞɥɹ�ɞɪɨɛɨɜɨɝɨ�ɛɭɪɟɧɢɹ

ȼ� ɩɨɪɨɞɨɪɚɡɪɭɲɚɸɳɟɦ� ɤɨɥɶɰɟ� �� ɜɵɩɨɥɧɟɧɵ ɫɤɜɨɡɧɵɟ� ɝɧɟɡɞɚ� ɩɟɪɟɦɟɧɧɨɣ� ɜɵɫɨɬɵ� ɞɥɹ�
ɪɚɡɦɟɳɟɧɢɹ� ɞɪɨɛɢ� ��� Ʉɪɨɦɟ� ɬɨɝɨ�� ɤɨɥɶɰɨ� ɢ� ɤɟɪɧɨɩɪɢɟɦɧɢɤ� �� ɭɫɬɚɧɨɜɥɟɧɵ� ɜ� ɤɨɪɩɭɫɟ� ɫɨɨɫɧɨ� ɫ�
ɨɛɹɡɚɬɟɥɶɧɵɦ� ɫɨɜɦɟɳɟɧɢɟɦ� ɫɨɨɬɜɟɬɫɬɜɭɸɳɢɯ� ɤɨɥɥɟɤɬɨɪɧɵɯ� ɩɚɡɨɜ�� ȼɨ� ɜɧɭɬɪɟɧɧɟɣ� ɩɨɥɨɫɬɢ�
ɩɨɪɨɞɨɪɚɡɪɭɲɚɸɳɟɝɨ� ɤɨɥɶɰɚ� ɪɚɫɩɨɥɨɠɟɧɨ� ɪɜɚɬɟɥɶɧɨɟ� ɭɫɬɪɨɣɫɬɜɨ� ɞɥɹ� ɫɪɵɜɚ� ɢ� ɞɚɥɶɧɟɣɲɟɝɨ�
ɭɞɟɪɠɚɧɢɹ� ɤɟɪɧɚ�� ȼɟɪɯɧɹɹ� ɱɚɫɬɶ� ɤɟɪɧɨɩɪɢɟɦɧɢɤɚ� ɱɟɪɟɡ� ɩɟɪɟɯɨɞɧɢɤ� ɫɨɟɞɢɧɟɧɚ� ɫ� ɩɨɥɵɦ� ɪɨɬɨɪɨɦ�
ɡɚɛɨɣɧɨɝɨ�ɜɢɧɬɨɜɨɝɨ�ɞɜɢɝɚɬɟɥɹ��ɫɥɭɠɚɳɟɝɨ�ɩɪɢɜɨɞɨɦ�ɞɥɹ�ɫɧɚɪɹɞɚ�

Ʉɟɪɧɨɩɪɢɟɦɧɢɤ� �� ɫ� ɜɟɪɬɢɤɚɥɶɧɵɦɢ� ɤɨɥɥɟɤɬɨɪɧɵɦɢ� ɩɚɡɚɦɢ� �� ɜ� ɧɢɠɧɟɣ� ɱɚɫɬɢ� ɨɫɧɚɳɟɧ�
ɩɨɪɨɞɨɪɚɡɪɭɲɚɸɳɢɦ� ɤɨɥɶɰɨɦ� �� ɫɨ� ɫɩɟɰɢɚɥɶɧɵɦɢ� ɩɨɫɚɞɨɱɧɵɦɢ� ɫɤɜɨɡɧɵɦɢ� ɝɧɟɡɞɚɦɢ� ɩɟɪɟɦɟɧɧɨɣ�
ɜɵɫɨɬɵ� ��� Ʉɨɥɶɰɨ� �� ɤɨɧɰɟɧɬɪɢɱɧɨ� ɢ� ɫɤɨɥɶɡɹɳɟ� ɫɨɟɞɢɧɟɧɨ� ɫ� ɤɟɪɧɨɪɜɚɬɟɥɟɦ� ��� ɜ� ɤɨɬɨɪɨɦ� ɬɚɤɠɟ�



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

��

ɜɵɩɨɥɧɟɧɵ�ɜɧɭɬɪɟɧɧɢɟ�ɤɨɥɥɟɤɬɨɪɧɵɟ�ɩɚɡɵ���ɞɥɹ�ɪɚɡɦɟɳɟɧɢɹ�ɞɪɨɛɢ����ɉɪɢ�ɷɬɨɦ�ɫɤɜɨɡɧɵɟ�ɝɧɟɡɞɚ���ɢ�
ɤɨɥɥɟɤɬɨɪɧɵɟ�ɩɚɡɵ���ɤɟɪɧɨɪɜɚɬɟɥɹ���ɢ�ɤɟɪɧɨɩɪɢɟɦɧɢɤɚ���ɫɨɨɬɜɟɬɫɬɜɟɧɧɨ�ɫɨɟɞɢɧɟɧɵ��ȼɟɪɯɧɹɹ�ɱɚɫɬɶ�
ɤɟɪɧɨɩɪɢɟɦɧɢɤɚ� �� ɫɨɨɛɳɟɧɚ� ɫ� ɜɢɧɬɨɜɵɦ�ɞɜɢɝɚɬɟɥɟɦ���� ɫɥɭɠɚɳɢɦ�ɢɫɬɨɱɧɢɤɨɦ�ɫɨɡɞɚɧɢɹ�ɤɪɭɬɹɳɟɝɨ�
ɦɨɦɟɧɬɚ��ɱɟɪɟɡ�ɩɟɪɟɜɨɞɧɢɤ���ɩɟɪɟɞɚɸɳɟɝɨɫɹ�ɧɚ�ɤɟɪɧɨɩɪɢɟɦɧɢɤ���ɢ�ɩɨɪɨɞɨɪɚɡɪɭɲɚɸɳɟɟ�ɤɨɥɶɰɨ����
ɉɪɢɜɨɞ� ɜɢɧɬɨɜɨɝɨ� ɞɜɢɝɚɬɟɥɹ�� ɤɨɬɨɪɵɣ� ɫɨɫɬɨɢɬ� ɢɡ� ɫɥɟɞɭɸɳɢɯ� ɨɫɧɨɜɧɵɯ� ɤɨɧɫɬɪɭɤɬɢɜɧɵɯ� ɭɡɥɨɜ��
ɝɢɛɤɨɝɨ� ɩɨɥɨɝɨ� ɜɚɥɚ� ��� ɦɟɬɚɥɥɨɪɟɡɢɧɨɜɨɝɨ� ɫɬɚɬɨɪɚ� ��� ɢ� ɩɨɥɨɝɨ� ɪɨɬɨɪɚ� ���� ɮɥɚɧɰɚ� ���� ɲɥɢɰɟɜɵɯ�
ɪɚɡɴɟɦɨɜ� ���� ɰɚɧɝɨɜɨɝɨ� ɤɥɚɩɚɧɚ� ���� ɩɪɭɠɢɧɵ� ���� ɰɢɪɤɭɥɹɰɢɨɧɧɵɯ� ɤɚɧɚɥɨɜ� ���� ɧɢɩɩɟɥɹ� ����
ɨɫɭɳɟɫɬɜɥɹɟɬɫɹ�ɫ�ɩɨɦɨɳɶɸ�ɩɪɨɦɵɜɨɱɧɨɣ�ɠɢɞɤɨɫɬɢ��ɰɢɪɤɭɥɢɪɭɸɳɟɣ�ɩɨ�ɛɭɪɢɥɶɧɨɣ�ɤɨɥɨɧɧɟ�

Ɋɚɡɪɟɡ� ɤɟɪɧɨɩɪɢɟɦɧɢɤɚ� ɩɨ�Ⱥ� ± Ⱥ�� ɝɞɟ� �� ± ɤɨɪɩɭɫ� ɤɟɪɧɨɩɪɢɟɦɧɢɤɚ�� �� ± ɤɨɥɥɟɤɬɨɪɧɵɟ� ɩɚɡɵ��
ɩɨɤɚɡɚɧ�ɧɚ�ɪɢɫɭɧɤɟ�ɛ��ɪɚɡɪɟɡ�ɤɟɪɧɨɩɪɢɟɦɧɢɤɚ�ɜ�ɫɨɟɞɢɧɟɧɢɢ�ɫ�ɩɨɪɨɞɨɪɚɡɪɭɲɚɸɳɢɦ�ɤɨɥɶɰɨɦ�ɩɨ�Ȼ�± Ȼ��
ɝɞɟ���± ɩɨɪɨɞɨɪɚɡɪɭɲɚɸɳɟɟ�ɤɨɥɶɰɨ����± ɤɟɪɧɨɪɜɚɬɟɥɶ����± ɤɨɥɥɟɤɬɨɪɧɵɟ�ɩɚɡɵ�± ɧɚ�ɪɢɫɭɧɤɟ�ɜ�

ȼɢɞ� ɫɛɨɤɭ� ɩɨɪɨɞɨɪɚɡɪɭɲɚɸɳɟɝɨ� ɤɨɥɶɰɚ� �� ɩɨ� ɧɚɩɪɚɜɥɟɧɢɸ� ȼ�� ɝɞɟ� �� ± ɩɨɪɨɞɨɪɚɡɪɭɲɚɸɳɟɟ�
ɤɨɥɶɰɨ�� �� ± ɞɪɨɛɶ�� �� ± ɫɩɟɰɢɚɥɶɧɵɟ� ɩɨɫɚɞɨɱɧɵɟ� ɫɤɜɨɡɧɵɟ� ɝɧɟɡɞɚ� ɩɟɪɟɦɟɧɧɨɣ� ɜɵɫɨɬɵ�� ɢɡɨɛɪɚɠɟɧ� ɧɚ�
ɪɢɫɭɧɤɟ�ɝ�

ɍɫɬɪɨɣɫɬɜɨ� ɪɚɛɨɬɚɟɬ� ɫɥɟɞɭɸɳɢɦ� ɨɛɪɚɡɨɦ�� ɩɪɢ� ɜɨɡɧɢɤɧɨɜɟɧɢɢ� ɰɢɪɤɭɥɹɰɢɢ� ɩɪɨɦɵɜɨɱɧɨɣ�
ɠɢɞɤɨɫɬɢ� ɜ� ɛɭɪɢɥɶɧɵɯ� ɬɪɭɛɚɯ� ɧɚɱɢɧɚɟɬɫɹ� ɜɪɚɳɚɬɟɥɶɧɨɟ� ɞɜɢɠɟɧɢɟ� ɜɢɧɬɨɜɨɝɨ� ɞɜɢɝɚɬɟɥɹ� ��� ɤɪɭɬɹɳɢɣ�
ɦɨɦɟɧɬ� ɤɨɬɨɪɨɝɨ�� ɱɟɪɟɡ� ɩɟɪɟɯɨɞɧɢɤ� �� ɢ� ɫɨɨɬɜɟɬɫɬɜɟɧɧɨ� ɤɨɪɩɭɫ� ɤɟɪɧɨɩɪɢɟɦɧɢɤɚ� �� ɢ�
ɩɨɪɨɞɨɪɚɡɪɭɲɚɸɳɟɟ� ɤɨɥɶɰɨ� �� ɩɟɪɟɞɚɟɬɫɹ� ɞɪɨɛɢɧɤɚɦ� ��� ɜɡɚɢɦɨɞɟɣɫɬɜɭɸɳɢɦ� ɫ� ɩɨɪɨɞɨɣ� ɡɚɛɨɹ� ɢ�
ɪɚɡɪɭɲɚɸɳɢɦ� ɟɟ�� ȼ� ɩɪɢɡɚɛɨɣɧɨɣ� ɡɨɧɟ� ɩɨɬɨɤ ɩɪɨɦɵɜɨɱɧɨɣ� ɠɢɞɤɨɫɬɢ�� ɨɛɨɝɚɳɟɧɧɵɣ� ɩɪɨɞɭɤɬɚɦɢ�
ɪɚɡɪɭɲɟɧɢɹ�� ɜɵɯɨɞɢɬ� ɜ� ɡɚɬɪɭɛɧɨɟ� ɩɪɨɫɬɪɚɧɫɬɜɨ� ɦɟɠɞɭ� ɬɨɪɰɨɦ� ɢ� ɤɨɪɩɭɫɨɦ� ɤɨɥɶɰɚ� �� ɢ� ɡɚɛɨɟɦ� ɢ�
ɫɬɟɧɤɚɦɢ�ɫɤɜɚɠɢɧɵ�ɫɨɨɬɜɟɬɫɬɜɟɧɧɨ��ɋɩɟɰɢɚɥɶɧɵɟ�ɫɤɜɨɡɧɵɟ�ɝɧɟɡɞɚ���ɩɟɪɟɦɟɧɧɨɣ�ɜɵɫɨɬɵ�ɧɟɨɛɯɨɞɢɦɵ�
ɞɥɹ�ɪɚɡɦɟɳɟɧɢɹ�ɢ�ɭɫɬɨɣɱɢɜɨɝɨ ɭɞɟɪɠɚɧɢɹ�ɞɪɨɛɢɧɨɤ���ɢ�ɧɚɞɟɠɧɨɣ�ɩɟɪɟɞɚɱɢ�ɧɚ�ɧɢɯ�ɤɪɭɬɹɳɟɝɨ�ɦɨɦɟɧɬɚ��
ȼɫɥɟɞɫɬɜɢɟ� ɩɨɫɬɨɹɧɧɨɝɨ� ɜɪɚɳɟɧɢɹ� ɢ� ɫɨɡɞɚɧɢɹ� ɨɫɟɜɨɣ� ɧɚɝɪɭɡɤɢ� ɧɚ� ɞɪɨɛɢɧɤɢ� �� ɩɨɪɨɞɚ� ɧɚ� ɡɚɛɨɟ�
ɪɚɡɪɭɲɚɟɬɫɹ�� ɉɪɢ� ɷɬɨɦ� ɞɪɨɛɢɧɤɢ� ɢɡɧɚɲɢɜɚɸɬɫɹ� ɢ� ɩɨɫɬɟɩɟɧɧɨ� ɭɞɚɥɹɸɬɫɹ� ɢɡ� ɝɧɟɡɞ� ��� ɇɚ� ɦɟɫɬɨ�
ɢɡɧɨɲɟɧɧɵɯ� ɞɪɨɛɢɧɨɤ� ɢɡ� ɜɟɪɬɢɤɚɥɶɧɵɯ� ɤɨɥɥɟɤɬɨɪɧɵɯ� ɩɚɡɨɜ� �� ɩɨɫɬɭɩɚɸɬ� ɛɨɥɟɟ� ɤɪɭɩɧɵɟ� ɢ�
ɪɚɛɨɬɨɫɩɨɫɨɛɧɵɟ�� Ɍɚɤɨɣ� ɦɟɯɚɧɢɡɦ� ɩɨɞɚɱɢ� ɧɚ� ɡɚɛɨɣ� ɧɨɜɵɯ� ɞɪɨɛɢɧɨɤ� ɢ� ɭɞɚɥɟɧɢɹ� ɢɡɧɨɲɟɧɧɵɯ�
ɢɫɤɥɸɱɚɟɬ� ɜɨɡɦɨɠɧɨɫɬɶ� ɫɤɨɩɥɟɧɢɹ� ɞɪɨɛɢ� ɜɨ� ɜɧɟɲɧɟɦ� ɩɪɨɫɬɪɚɧɫɬɜɟ� ɫɤɜɚɠɢɧɵ� ɢ� ɟɝɨ� ɧɟɨɩɪɚɜɞɚɧɧɭɸ�
ɪɚɡɪɚɛɨɬɤɭ��Ⱦɥɹ�ɧɚɞɟɠɧɨɝɨ�ɪɚɡɦɟɳɟɧɢɹ�ɞɪɨɛɢɧɨɤ���ɜ�ɤɨɥɥɟɤɬɨɪɧɵɯ�ɩɚɡɚɯ���ɧɚ�ɡɚɛɨɣ�ɢɯ�ɧɟɨɛɯɨɞɢɦɨ�
ɩɨɞɚɜɚɬɶ� ɩɨɫɥɟ� ɫɩɭɫɤɚ� ɭɫɬɪɨɣɫɬɜɚ�� Ɉɫɭɳɟɫɬɜɥɹɟɬɫɹ� ɷɬɨ� ɫɥɟɞɭɸɳɢɦ� ɨɛɪɚɡɨɦ�� ɤɨɝɞɚ� ɭɫɬɪɨɣɫɬɜɨ�
ɧɚɯɨɞɢɬɫɹ� ɧɚɞ� ɡɚɛɨɟɦ�� ɩɪɨɦɵɜɨɱɧɚɹ� ɠɢɞɤɨɫɬɶ� ɦɨɠɟɬ� ɫɜɨɛɨɞɧɨ� ɰɢɪɤɭɥɢɪɨɜɚɬɶ� ɱɟɪɟɡ� ɧɢɩɩɟɥɶ� ����
ɝɢɛɤɢɣ�ɜɚɥ����ɩɨɥɵɣ�ɪɨɬɨɪ����ɢ�ɤɟɪɧɨɩɪɢɟɦɧɢɤ����ɚ�ɬɚɤɠɟ�ɱɚɫɬɢɱɧɨ�± ɰɢɪɤɭɥɹɰɢɨɧɧɵɟ�ɤɚɧɚɥɵ�����ɉɪɢ�
ɷɬɨɦ�ɩɪɨɢɫɯɨɞɢɬ�ɯɨɥɨɫɬɨɟ�ɧɢɡɤɨɦɨɦɟɧɬɧɨɟ�ɜɪɚɳɟɧɢɟ�ɜɢɧɬɨɜɨɝɨ�ɞɜɢɝɚɬɟɥɹ��Ⱦɪɨɛɢɧɤɢ����ɜɜɨɞɹɳɢɟɫɹ�ɧɚ�
ɩɨɜɟɪɯɧɨɫɬɢ�ɜ�ɩɨɬɨɤ�ɩɪɨɦɵɜɨɱɧɨɣ�ɠɢɞɤɨɫɬɢ��ɫɜɨɛɨɞɧɨ�ɩɪɨɯɨɞɹɬ�ɛɭɪɢɥɶɧɭɸ�ɤɨɥɨɧɧɭ�ɢ�ɱɟɪɟɡ�ɧɢɩɩɟɥɶ�
���� ɮɥɚɧɟɰ� ���� ɝɢɛɤɢɣ� ɜɚɥ� �� ɫ� ɰɚɧɝɨɜɵɦ� ɤɥɚɩɚɧɨɦ� ��� ɢ� ɩɨɥɵɣ� ɪɨɬɨɪ� ��� ɩɨɫɬɭɩɚɸɬ� ɜɨ� ɜɧɭɬɪɟɧɧɸɸ�
ɩɨɥɨɫɬɶ�ɤɟɪɧɨɩɪɢɟɦɧɢɤɚ����ɝɞɟ�ɩɨɫɥɟɞɨɜɚɬɟɥɶɧɨ�ɪɚɡɦɟɳɚɸɬɫɹ�ɜ�ɤɨɥɥɟɤɬɨɪɧɵɯ�ɩɚɡɚɯ����ɉɪɢ�ɩɨɫɬɚɧɨɜɤɟ�
ɭɫɬɪɨɣɫɬɜɚ� ɧɚ� ɡɚɛɨɣ� ɲɥɢɰɟɜɵɟ� ɪɚɡɴɟɦɵ� ��� ɫɦɵɤɚɸɬɫɹ�� ɮɥɚɧɟɰ� ��� ɞɜɢɝɚɟɬɫɹ� ɜɧɢɡ� ɢ� ɩɟɪɟɤɪɵɜɚɟɬ�
ɰɚɧɝɨɜɵɣ�ɤɥɚɩɚɧ�����ȼɫɥɟɞɫɬɜɢɟ�ɷɬɨɝɨ�ɢɡɦɟɧɹɟɬɫɹ�ɩɭɬɶ�ɞɜɢɠɟɧɢɹ�ɩɪɨɦɵɜɧɨɣ�ɠɢɞɤɨɫɬɢ��ɤɨɬɨɪɚɹ�ɬɟɩɟɪɶ�
ɦɨɠɟɬ� ɩɪɨɯɨɞɢɬɶ� ɢɫɤɥɸɱɢɬɟɥɶɧɨ� ɱɟɪɟɡ� ɰɢɪɤɭɥɹɰɢɨɧɧɵɟ� ɤɚɧɚɥɵ� ���� ɱɬɨ�� ɜ� ɫɜɨɸ� ɨɱɟɪɟɞɶ� ɩɪɢɜɨɞɢɬ� ɤ�
ɜɤɥɸɱɟɧɢɸ�ɜ�ɪɚɛɨɱɢɣ�ɪɟɠɢɦ�ɜɢɧɬɨɜɨɝɨ�ɞɜɢɝɚɬɟɥɹ����ɉɪɭɠɢɧɚ�����ɪɚɡɦɟɳɟɧɧɚɹ�ɜɨ�ɜɧɭɬɪɟɧɧɟɣ�ɩɨɥɨɫɬɢ�
ɝɢɛɤɨɝɨ� ɜɚɥɚ� ��� ɧɟɨɛɯɨɞɢɦɚ� ɞɥɹ� ɧɚɞɟɠɧɨɣ� ɮɢɤɫɚɰɢɢ� ɰɚɧɝɨɜɨɝɨ� ɤɥɚɩɚɧɚ� ��� ɩɪɢ� ɟɝɨ� ɩɟɪɟɤɪɵɬɢɢ��
ȼɵɫɨɤɢɟ�ɱɚɫɬɨɬɵ�ɜɪɚɳɟɧɢɹ�ɩɨɪɨɞɨɪɚɡɪɭɲɚɸɳɟɝɨ�ɤɨɥɶɰɚ���ɫ�ɞɪɨɛɢɧɤɚɦɢ���ɢ�ɟɝɨ�ɦɧɨɝɨɤɨɧɬɚɤɬɧɨɫɬɶ�ɫ�
ɡɚɛɨɟɦ��ɱɬɨ�ɜɨɡɦɨɠɧɨ�ɛɥɚɝɨɞɚɪɹ�ɧɚɥɢɱɢɸ�ɜɢɧɬɨɜɨɝɨ�ɞɜɢɝɚɬɟɥɹ���ɢ�ɨɫɨɛɟɧɧɨɫɬɹɦ�ɤɨɧɫɬɪɭɤɰɢɢ�ɤɨɥɶɰɚ��
ɫɩɨɫɨɛɫɬɜɭɸɬ� ɭɫɬɚɧɨɜɥɟɧɢɸ� ɷɮɮɟɤɬɢɜɧɵɯ� ɭɫɥɨɜɢɣ� ɪɚɡɪɭɲɟɧɢɹ� ɩɨɪɨɞɵ�� ɧɟɨɛɯɨɞɢɦɵɯ� ɢɦɟɧɧɨ� ɞɥɹ�
ɞɪɨɛɧɨɝɨ� ɛɭɪɟɧɢɹ�� ȼ� ɪɟɡɭɥɶɬɚɬɟ� ɡɧɚɱɢɬɟɥɶɧɨ� ɢɡɦɟɧɹɸɬɫɹ� ɯɨɞ� ɢ� ɧɚɩɪɚɜɥɟɧɧɨɫɬɶ� ɷɥɟɦɟɧɬɚɪɧɨɝɨ� ɚɤɬɚ�
ɪɚɡɪɭɲɟɧɢɹ� ɩɨɪɨɞɵ� ɢ� ɫɨɨɬɜɟɬɫɬɜɟɧɧɨ� ɩɨɜɵɲɚɟɬɫɹ� ɦɟɯɚɧɢɱɟɫɤɚɹ� ɫɤɨɪɨɫɬɶ� ɛɭɪɟɧɢɹ�� Ʉɟɪɧ� ɜ� ɤɨɪɩɭɫɟ�
ɤɟɪɧɨɩɪɢɟɦɧɢɤɚ� ɫɪɵɜɚɟɬɫɹ� ɢ� ɭɞɟɪɠɢɜɚɟɬɫɹ� ɡɚ� ɫɱɟɬ� ɩɪɟɤɪɚɳɟɧɢɹ� ɜɪɚɳɟɧɢɹ� ɜɢɧɬɨɜɨɝɨ� ɞɜɢɝɚɬɟɥɹ� �� ɢ�
ɥɟɜɨɝɨ�ɜɪɚɳɟɧɢɹ�ɛɭɪɢɥɶɧɨɣ�ɤɨɥɨɧɧɵ�ɜɦɟɫɬɟ�ɫ�ɭɫɬɪɨɣɫɬɜɨɦ��ɉɪɢ�ɷɬɨɦ�ɤɟɪɧɨɪɜɚɬɟɥɶ���ɜɵɤɪɭɱɢɜɚɸɬ�ɧɚ�
ɪɟɡɶɛɟ� ɜɧɢɡ�� ɜ� ɪɟɡɭɥɶɬɚɬɟ� ɱɟɝɨ� ɨɧ� ɫɦɵɤɚɟɬɫɹ� ɢ� ɩɥɨɬɧɨ� ɨɛɠɢɦɚɟɬ� ɤɟɪɧ� ɩɨɫɪɟɞɫɬɜɨɦ� ɞɪɨɛɢɧɨɤ� ��� Ⱦɥɹ�
ɧɚɞɟɠɧɨɝɨ�ɫɪɵɜɚ�ɩɨɪɨɞɵ�ɞɨɫɬɚɬɨɱɧɨ�ɧɟɫɤɨɥɶɤɢɯ�ɨɛɨɪɨɬɨɜ�ɛɭɪɢɥɶɧɨɣ�ɤɨɥɨɧɧɵ��ɬ�ɟ��ɩɪɢ�ɷɬɨɦ�ɜɨɡɧɢɤɚɟɬ�
ɜɵɫɨɤɨɟ� ɧɚɩɪɹɠɟɧɢɟ� ɜ� ɫɬɨɥɛɢɤɟ� ɤɟɪɧɚ� ɢ� ɩɨɫɥɟɞɧɢɣ� ɫɤɚɥɵɜɚɟɬɫɹ�� Ɍɚɤɚɹ� ɤɨɧɫɬɪɭɤɰɢɹ� ɭɫɬɪɨɣɫɬɜɚ�
ɩɨɡɜɨɥɢɬ� ɡɧɚɱɢɬɟɥɶɧɨ� ɩɨɜɵɫɢɬɶ� ɦɟɯɚɧɢɱɟɫɤɭɸ� ɫɤɨɪɨɫɬɶ� ɛɭɪɟɧɢɹ�� ɢɫɤɥɸɱɢɬɶ� ɪɚɫɯɨɞ� ɦɨɳɧɨɫɬɢ�
ɫɜɹɡɚɧɧɵɣ�ɫ�ɧɟɨɩɪɚɜɞɚɧɧɨɣ�ɪɚɡɪɚɛɨɬɤɨɣ�ɫɬɜɨɥɚ�ɫɤɜɚɠɢɧɵ�ɢ�ɫɧɢɡɢɬɶ�ɢɧɬɟɧɫɢɜɧɨɫɬɶ ɟɝɨ�ɢɫɤɪɢɜɥɟɧɢɹ��
Ʉɪɨɦɟ�ɬɨɝɨ��ɫɨɡɞɚɸɬɫɹ�ɜɫɟ�ɭɫɥɨɜɢɹ�ɞɥɹ�ɧɚɞɟɠɧɨɣ�ɪɚɛɨɬɵ�ɭɡɥɚ�ɫɪɵɜɚ�ɢ�ɭɞɟɪɠɚɧɢɹ�ɤɟɪɧɚ�

ȼɵɜɨɞɵ
�� ɉɪɢɜɟɞɟɧɵ�ɨɛɳɢɟ�ɫɜɟɞɟɧɢɹ�ɨ�ɞɪɨɛɨɜɨɦ�ɫɩɨɫɨɛɟ�ɛɭɪɟɧɢɹ�



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

��

�� ɉɨɤɚɡɚɧɵ�ɩɟɪɫɩɟɤɬɢɜɧɵɟ�ɩɭɬɢ�ɜɨɡɦɨɠɧɨɝɨ�ɫɨɜɟɪɲɟɧɫɬɜɨɜɚɧɢɹ�ɞɪɨɛɨɜɨɝɨ�ɛɭɪɟɧɢɹ�
�� Ɋɚɫɫɦɨɬɪɟɧɚ�ɩɪɢɧɰɢɩɢɚɥɶɧɚɹ� ɤɨɧɫɬɪɭɤɬɢɜɧɨ�ɬɟɯɧɨɥɨɝɢɱɟɫɤɚɹ� ɫɯɟɦɚ�ɦɨɞɟɪɧɢɡɢɪɨɜɚɧɧɨɝɨ�

ɫɧɚɪɹɞɚ�ɞɪɨɛɨɜɨɝɨ�ɛɭɪɟɧɢɹ��ɫ�ɞɟɬɚɥɶɧɵɦ�ɨɛɨɫɧɨɜɚɧɢɟɦ�ɪɚɛɨɬɵ�ɤɚɠɞɨɝɨ�ɭɡɥɚ�
�� ɉɨɤɚɡɚɧ� ɦɟɯɚɧɢɡɦ� ɜɡɚɢɦɨɞɟɣɫɬɜɢɹ� ɨɫɧɨɜɧɵɯ� ɞɟɬɚɥɟɣ� ɢ� ɭɡɥɨɜ� ɦɨɞɟɪɧɢɡɢɪɨɜɚɧɧɵɯ�

ɫɧɚɪɹɞɨɜ�� ɨɛɟɫɩɟɱɢɜɚɸɳɢɣ� ɞɨɫɬɢɠɟɧɢɟ� ɨɩɬɢɦɚɥɶɧɵɯ� ɩɨɤɚɡɚɬɟɥɟɣ� ɩɪɨɰɟɫɫɚ� ɫɨɨɪɭɠɟɧɢɹ� ɫɤɜɚɠɢɧ� ɜ�
ɫɨɨɬɜɟɬɫɬɜɭɸɳɢɯ�ɝɨɪɧɨ�ɝɟɨɥɨɝɢɱɟɫɤɢɯ�ɭɫɥɨɜɢɹɯ�

�� ɇɚɦɟɱɟɧɵ� ɨɫɧɨɜɧɵɟ� ɨɪɝɚɧɢɱɟɫɤɢɟ� ɧɚɩɪɚɜɥɟɧɢɹ� ɞɚɥɶɧɟɣɲɟɝɨ� ɫɨɜɟɪɲɟɧɫɬɜɨɜɚɧɢɹ�
ɞɪɨɛɨɜɨɝɨ�ɛɭɪɟɧɢɹ�

�� ɉɪɟɞɜɚɪɢɬɟɥɶɧɵɟ� ɪɚɫɱɟɬɵ� ɩɨɤɚɡɵɜɚɸɬ� ɭɜɟɥɢɱɟɧɢɟ� ɬɟɯɧɢɤɨ�ɷɤɨɧɨɦɢɱɟɫɤɢɯ� ɩɨɤɚɡɚɬɟɥɟɣ�
ɛɭɪɟɧɢɹ�ɫ�ɢɫɩɨɥɶɡɨɜɚɧɢɟɦ�ɩɪɨɟɤɬɢɪɭɟɦɨɝɨ�ɫɧɚɪɹɞɚ�ɩɪɢɦɟɪɧɨ�ɧɚ�����± �����

Ⱥɜɬɨɪɫɤɢɟ�ɩɪɚɜɚ�ɧɚ�ɩɪɟɞɥɚɝɚɟɦɭɸ�ɤɨɧɫɬɪɭɤɰɢɸ�ɫɧɚɪɹɞɚ�ɡɚɳɢɳɟɧɵ�ɩɚɬɟɧɬɨɦ�ɍɤɪɚɢɧɵ�

ɉɪɨɚɧɚɥɿɡɨɜɚɧɨ� ɫɬɚɧ� ɿ� ɩɟɪɫɩɟɤɬɢɜɢ� ɪɨɡɜɢɬɤɭ� ɬɟɯɧɿɤɢ� ɬɚ� ɬɟɯɧɨɥɨɝɿʀ� ɞɪɨɛɨɜɨɝɨ� ɛɭɪɿɧɧɹ�� ȼɢɡɧɚɱɟɧɨ�
ɨɫɧɨɜɧɿ� ɲɥɹɯɢ� ɜɞɨɫɤɨɧɚɥɟɧɧɹ� ɡɚɡɧɚɱɟɧɨɝɨ� ɦɟɬɨɞɭ�� Ɋɨɡɝɥɹɧɭɬɨ� ɨɫɨɛɥɢɜɨɫɬɿ� ɤɨɧɫɬɪɭɤɰɿʀ� ɿ� ɩɪɢɧɰɢɩ� ɞɿʀ�
ɜɞɨɫɤɨɧɚɥɟɧɨɝɨ�ɩɪɢɫɬɪɨɸ�ɞɪɨɛɨɜɨɝɨ�ɛɭɪɿɧɧɹ�

Ʉɥɸɱɨɜɿ�ɫɥɨɜɚ� ɞɪɨɛɨɜɢɣ�ɫɩɨɫɿɛ�ɛɭɪɿɧɧɹ��ɡɚɛɿɣ�ɫɜɟɪɞɥɨɜɢɧɢ��ɪɟɣɫ��ɦɟɯɚɧɿɡɦ�ɪɭɣɧɭɜɚɧɧɹ��ɨɱɢɫɧɢɣ�ɚɝɟɧɬ��
ɤɟɪɧ� ɝɜɢɧɬɨɜɢɣ�ɞɜɢɝɭɧ�

7KH�VWDWH�DQG�SURVSHFWV�RI�GHYHORSPHQW�RI� WHFKQLTXH�DQG� WHFKQRORJ\�RI� WKH�FKLOOHG�VKRW�GULOOLQJ� LV�DQDO\VHG��
7KH�EDVLF�ZD\V�RI�SHUIHFWLRQ�RI�WKH�LQGLFDWHG�PHWKRG�DUH�VHW��7KH�IHDWXUHV�RI�FRQVWUXFWLRQ�DQG�SULQFLSOH�RI�DFWLRQ�RI�WKH�
LPSURYHG�FKLOOHG�VKRW�GHYLFH�DUH�FRQVLGHUHG�

.H\�ZRUGV� FKLOOHG�VKRW�PHWKRG�RI�WKH�ERULQJ�GULOOLQJ��ZHOO�IDFH�RI�ERUH�KROH��WULS��PHFKDQLVP�RI�GHVWUXFWLRQ��
FOHDQLQJ�DJHQW��FRUH��VFUHZ�HQJLQH�

Ʌɢɬɟɪɚɬɭɪɚ
�� Ɉɫɬɪɨɭɲɤɨ� ɂ�Ⱥ�� Ɂɚɛɨɣɧɵɟ� ɩɪɨɰɟɫɫɵ� ɢ� ɢɧɫɬɪɭɦɟɧɬɵ� ɩɪɢ� ɛɭɪɟɧɢɢ� ɝɨɪɧɵɯ� ɩɨɪɨɞ� �� ɂ�Ⱥ��

Ɉɫɬɪɨɭɲɤɨ��± Ɇ���Ƚɨɫɝɨɪɬɟɯɢɡɞɚɬ��������± ����ɫ�
�� ɋɚɥɚɦɚɬɨɜ�Ɇ�Ⱥ��Ɇɟɯɚɧɢɡɦ�ɪɚɡɪɭɲɟɧɢɹ�ɝɨɪɧɵɯ�ɩɨɪɨɞ�ɞɪɨɛɶɸ�ɢ�ɟɝɨ�ɬɟɨɪɟɬɢɱɟɫɤɢɟ�ɨɫɧɨɜɵ���Ɇ�Ⱥ��

ɋɚɥɚɦɚɬɨɜ����Ɍɪ��ɋɜɟɪɞɥɨɜɫɤ��ɝɨɪɧɨɝɨ�ɢɧ�ɬɚ��ɦɚɬɟɪ��ɩɨ�ɝɟɨɥɨɝɢɢ�ɢ�ɪɚɡɜɟɞɤɟ�ɩɨɥɟɡɧɵɯ�ɢɫɤɨɩɚɟɦɵɯ�
ɍɪɚɥɚ��± ������± ȼɵɩ��;;;9,,��± ɋ������± ����

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

ɉɨɫɬɭɩɢɥɚ���������

ɍȾɄ����������������

Ⱥ� Ⱥ��Ʉɨɠɟɜɧɢɤɨɜ��Ⱥ� Ʉ��ɋɭɞɚɤɨɜ��ɞɨɤɬɨɪɚ�ɬɟɯɧɢɱɟɫɤɢɯ�ɧɚɭɤ��
Ⱥ� Ɏ� Ʉɚɦɵɲɚɰɤɢɣ��ɤɚɧɞ��ɬɟɯɧ��ɧɚɭɤ��Ⱥ� Ⱥ� Ʌɟɤɫɢɤɨɜ

ɇɚɰɢɨɧɚɥɶɧɵɣ�ɝɨɪɧɵɣ�ɭɧɢɜɟɪɫɢɬɟɬ��ɝ��Ⱦɧɟɩɪɨɩɟɬɪɨɜɫɤ��ɍɤɪɚɢɧɚ

ɌȿɏɇɈɅɈȽɂɂ�ɈȻɈɊɍȾɈȼȺɇɂə�ȻɍɊɈȼɕɏ�ɋɄȼȺɀɂɇ�ȽɊȺȼɂɃɇɕɆɂ�ɎɂɅɖɌɊȺɆɂ�

ɉɪɟɞɫɬɚɜɥɟɧɵ� ɬɟɯɧɨɥɨɝɢɢ� ɫɨɡɞɚɧɢɹ� ɝɪɚɜɢɣɧɵɯ� ɮɢɥɶɬɪɨɜ� ɪɚɡɪɚɛɨɬɚɧɧɵɯ� ɫɨɬɪɭɞɧɢɤɚɦɢ�
ɤɚɮɟɞɪɵ� ɬɟɯɧɢɤɢ� ɪɚɡɜɟɞɤɢ� Ɇɉɂ� ɇɚɰɢɨɧɚɥɶɧɨɝɨ� ɝɨɪɧɨɝɨ� ɭɧɢɜɟɪɫɢɬɟɬɚ�� ɩɪɟɞɧɚɡɧɚɱɟɧɧɵɯ� ɞɥɹ�
ɨɛɨɪɭɞɨɜɚɧɢɹ�ɩɪɨɞɭɤɬɢɜɧɵɯ�ɝɨɪɢɡɨɧɬɨɜ�ɛɭɪɨɜɵɯ��ɫɤɜɚɠɢɧ�

Ʉɥɸɱɟɜɵɟ� ɫɥɨɜɚ�� ɜɨɞɨɫɧɚɛɠɟɧɢɟ�� ɛɭɪɨɜɚɹ� ɫɤɜɚɠɢɧɚ�� ɝɪɚɜɢɣɧɵɣ� ɮɢɥɶɬɪ�� ɜɨɞɨɩɪɢɟɦɧɚɹ�
ɱɚɫɬɶ�ɫɤɜɚɠɢɧɵ�

ȼ� ɛɭɪɨɜɵɯ� ɫɤɜɚɠɢɧɚɯ� ɪɚɡɥɢɱɧɨɝɨ� ɧɚɡɧɚɱɟɧɢɹ� ɧɚ� ɜɨɞɭ�� ɧɟɮɬɶ�� ɝɚɡ� ɢ� ɩɪɢ� ɩɨɞɡɟɦɧɨɦ�
ɜɵɳɟɥɚɱɢɜɚɧɢɢ�ɞɜɢɠɟɧɢɟ�ɮɥɸɢɞɨɜ�ɨɫɭɳɟɫɬɜɥɹɸɬ�ɜ�ɩɪɹɦɨɦ�ɧɚɩɪɚɜɥɟɧɢɢ���ɢɡ�ɫɤɜɚɠɢɧɵ��� �ɨɛɪɚɬɧɨɦ��ɜ�
ɫɤɜɚɠɢɧɭ��ɢ�ɪɟɜɟɪɫɢɜɧɨɦ��ɫɤɜɚɠɢɧɵ�ɩɨɞɡɟɦɧɵɯ�ɯɪɚɧɢɥɢɳ�ɝɚɡɚ���ȼ�ɬɟɱɟɧɢɢ�ɜɫɟɝɨ�ɩɟɪɢɨɞɚ�ɷɤɫɩɥɭɚɬɚɰɢɢ�
ɫɤɜɚɠɢɧɵ� ɟɟ� ɫɬɟɧɤɢ ɜ� ɩɪɟɞɟɥɚɯ� ɩɪɨɞɭɤɬɢɜɧɨɝɨ� ɩɥɚɫɬɚ� ɞɨɥɠɧɵ� ɛɵɬɶ� ɭɫɬɨɣɱɢɜɵɦɢ�� ɗɬɨ� ɞɨɫɬɢɝɚɟɬɫɹ�
ɭɫɬɚɧɨɜɤɨɣ� ɜ� ɫɤɜɚɠɢɧɟ� ɮɢɥɶɬɪɚ�� ɧɚɡɧɚɱɟɧɢɟ� ɤɨɬɨɪɨɝɨ� ɫɨɫɬɨɢɬ� ɜ� ɩɪɟɞɨɯɪɚɧɟɧɢɢ� ɫɬɟɧɨɤ� ɫɤɜɚɠɢɧ� ɨɬ�
ɨɛɪɭɲɟɧɢɹ�ɢ�ɜ�ɨɱɢɫɬɤɟ�ɮɥɸɢɞɨɜ��ɩɨɫɬɭɩɚɸɳɢɯ�ɧɚ�ɞɧɟɜɧɭɸ�ɩɨɜɟɪɯɧɨɫɬɶ�ɨɬ�ɬɜɟɪɞɵɯ�ɩɪɢɦɟɫɟɣ�


