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

��

ɍȾɄ������������������������

Ⱥ��Ʉ��ɋɭɞɚɤɨɜ��ɞ�ɪ ɬɟɯɧ��ɧɚɭɤ�� Ⱥ��ɘ��Ⱦɪɟɭɫ��ɤɚɧɞ��ɬɟɯɧ��ɧɚɭɤ��
Ɉ��ȿ��ɏɨɦɟɧɤɨ��ɞ�ɪ ɬɟɯɧ��ɧɚɭɤ�� Ⱦ��Ⱥ��ɋɭɞɚɤɨɜɚ�

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

�Ⱦɧɟɩɪɨɜɫɤɢɣ�ɧɚɰɢɨɧɚɥɶɧɵɣ�ɭɧɢɜɟɪɫɢɬɟɬ�ɢɦ��Ɉ��Ƚɨɧɱɚɪɚ��ɝ��Ⱦɧɟɩɪ��ɍɤɪɚɢɧɚ

ɌȿɈɊȿɌɂɑȿɋɄɂȿ�ɈɋɇɈȼɕ�ɌȿɏɇɈɅɈȽɂɂ�ɂɁɈɅəɐɂɂ�ɉɈȽɅɈɓȺɘɓɂɏ�
ȽɈɊɂɁɈɇɌɈȼ�ɌȿɊɆɈɉɅȺɋɌɂɑɇɕɆɂ�ɆȺɌȿɊɂȺɅȺɆɂ

ɂɫɫɥɟɞɨɜɚɧɨ ɬɟɦɩɟɪɚɬɭɪɧɨɟ� ɩɨɥɟ� ɜ� ɡɨɧɟ� ɞɟɣɫɬɜɢɹ� ɡɚɛɨɣɧɨɝɨ� ɬɟɩɥɨɜɨɝɨ� ɢɫɬɨɱɧɢɤɚ��
Ɋɚɡɪɚɛɨɬɚɧɚ�ɨɛɳɚɹ�ɤɨɧɰɟɩɰɢɹ�ɜɵɱɢɫɥɢɬɟɥɶɧɨɝɨ�ɷɤɫɩɟɪɢɦɟɧɬɚ�ɩɪɨɰɟɫɫɨɜ�ɬɟɩɥɨ±ɦɚɫɫɨɩɟɪɟɧɨɫɚ�ɩɪɢ�
ɥɢɤɜɢɞɚɰɢɢ� ɩɨɝɥɨɳɟɧɢɹ� ɩɪɨɦɵɜɨɱɧɨɣ� ɠɢɞɤɨɫɬɢ� ɜ� ɛɭɪɨɜɨɣ� ɫɤɜɚɠɢɧɟ� ɫ� ɩɪɢɦɟɧɟɧɢɟɦ� ɪɚɫɩɥɚɜɨɜ�
ɬɟɪɦɨɩɥɚɫɬɢɱɧɵɯ�ɦɚɬɟɪɢɚɥɨɜ�

Ɉɫɭɳɟɫɬɜɥɟɧɚ�ɮɢɡɢɱɟɫɤɚɹ�ɢ�ɦɚɬɟɦɚɬɢɱɟɫɤɚɹ�ɩɨɫɬɚɧɨɜɤɚ�ɡɚɞɚɱ��Ɋɚɡɪɚɛɨɬɚɧɚ�ɦɚɬɟɦɚɬɢɱɟɫɤɚɹ�
ɦɨɞɟɥɶ�ɬɟɦɩɟɪɚɬɭɪɧɨɝɨ�ɩɨɥɹ��ɩɨɡɜɨɥɹɸɳɚɹ�ɨɩɢɫɚɬɶ�ɩɪɨɰɟɫɫ�ɬɟɩɥɨ�ɦɚɫɫɨɩɟɪɟɧɨɫɚ�ɩɪɢ�ɷɥɟɤɬɪɨɬɟɩɥɨɜɨɣ�
ɨɛɪɚɛɨɬɤɟ� ɫɤɜɚɠɢɧɵ� ɜ� ɡɨɧɟ� ɨɫɥɨɠɧɟɧɢɹ�� Ɋɟɡɭɥɶɬɚɬɵ� ɬɟɨɪɟɬɢɱɟɫɤɢɯ� ɢɫɫɥɟɞɨɜɚɧɢɣ� ɩɨɞɬɜɟɪɠɞɟɧɵ�
ɫɤɜɚɠɢɧɧɵɦɢ� ɢɫɫɥɟɞɨɜɚɧɢɹɦɢ�� ɜɫɥɟɞɫɬɜɢɟ� ɱɟɝɨ� ɭɫɬɚɧɨɜɥɟɧɚ� ɡɚɜɢɫɢɦɨɫɬɶ� ɢɡɦɟɧɟɧɢɹ� ɬɟɦɩɟɪɚɬɭɪɵ�
ɫɤɜɚɠɢɧɧɨɣ� ɠɢɞɤɨɫɬɢ� ɩɨ� ɨɫɢ� ɫɤɜɚɠɢɧɵ� ɫ� ɬɟɱɟɧɢɟɦ� ɜɪɟɦɟɧɢ�ɇɚ� ɨɫɧɨɜɟ� ɜɵɩɨɥɧɟɧɧɵɯ� ɢɫɫɥɟɞɨɜɚɧɢɣ�
ɩɪɟɞɥɨɠɟɧɚ�ɩɪɢɧɰɢɩɢɚɥɶɧɨ�ɧɨɜɚɹ��ɧɟɬɪɚɞɢɰɢɨɧɧɚɹ�ɬɟɯɧɨɥɨɝɢɹ�ɢɡɨɥɹɰɢɢ�ɡɨɧ�ɩɨɝɥɨɳɟɧɢɹ��ɛɚɡɢɪɭɸɳɚɹɫɹ�
ɧɚ�ɡɚɩɨɥɧɟɧɢɢ�ɤɚɧɚɥɨɜ�ɩɨɝɥɨɳɟɧɢɹ�ɪɚɫɩɥɚɜɨɦ�ɥɟɝɤɨɩɥɚɜɤɢɯ�ɦɚɬɟɪɢɚɥɨɜ�

Ʉɥɸɱɟɜɵɟ� ɫɥɨɜɚ��ɛɭɪɟɧɢɟ�ɫɤɜɚɠɢɧ��ɩɨɝɥɨɳɚɸɳɢɣ�ɝɨɪɢɡɨɧɬ��ɬɟɪɦɨɩɥɚɫɬɢɱɧɵɟ�ɦɚɬɟɪɢɚɥɵ��
ɬɟɩɥɨ±ɦɚɫɫɨɩɟɪɟɧɨɫ�

Ⱥɤɬɭɚɥɶɧɨɫɬɶ�ɪɚɡɪɚɛɨɬɤɢ�
Ɍɟɯɧɢɤɨ�ɷɤɨɧɨɦɢɱɟɫɤɢɟ� ɩɨɤɚɡɚɬɟɥɢ� ɛɭɪɟɧɢɹ� ɫɤɜɚɠɢɧ� ɜ� ɡɧɚɱɢɬɟɥɶɧɨɣ� ɦɟɪɟ�

ɨɩɪɟɞɟɥɹɸɬɫɹ�ɡɚɬɪɚɬɚɦɢ�ɜɪɟɦɟɧɢ�ɢ�ɫɪɟɞɫɬɜ�ɧɚ�ɭɫɬɪɚɧɟɧɢɟ�ɨɫɥɨɠɧɟɧɢɣ��Ɉɞɧɢɦ�ɢɡ�ɧɚɢɛɨɥɟɟ�
ɪɚɫɩɪɨɫɬɪɚɧɟɧɧɵɯ� ɨɫɥɨɠɧɟɧɢɣ� ɹɜɥɹɟɬɫɹ� ɩɨɝɥɨɳɟɧɢɟ� ɩɪɨɦɵɜɨɱɧɨɣ� ɠɢɞɤɨɫɬɢ�� ɋɨɝɥɚɫɧɨ�
ɫɬɚɬɢɫɬɢɱɟɫɤɢɦ�ɞɚɧɧɵɦ�ɧɚ�ɢɯ�ɥɢɤɜɢɞɚɰɢɸ�ɪɚɫɯɨɞɭɟɬɫɹ�ɞɨ�����ɫɪɟɞɫɬɜ�ɢ�ɜɪɟɦɟɧɢ�ɨɬ�ɨɛɳɢɯ�
ɪɚɫɯɨɞɨɜ� ɧɚ� ɫɨɨɪɭɠɟɧɢɟ� ɫɤɜɚɠɢɧɵ�� ɉɨɝɥɨɳɟɧɢɟ� ɩɪɢɜɨɞɢɬ� ɤ� ɧɚɪɭɲɟɧɢɸ� ɬɟɯɧɨɥɨɝɢɱɟɫɤɨɝɨ�
ɪɟɠɢɦɚ�ɛɭɪɟɧɢɹ��ɩɪɨɜɨɰɢɪɭɟɬ�ɚɜɚɪɢɢ�

ȼ� ɧɚɫɬɨɹɳɟɟ� ɜɪɟɦɹ� ɫɭɳɟɫɬɜɭɟɬ� ɛɨɥɶɲɨɟ� ɦɧɨɝɨɨɛɪɚɡɢɟ� ɬɟɯɧɨɥɨɝɢɣ� ɢ� ɦɚɬɟɪɢɚɥɨɜ��
ɩɪɢɦɟɧɹɟɦɵɯ� ɞɥɹ� ɩɪɟɞɭɩɪɟɠɞɟɧɢɹ� ɢ� ɥɢɤɜɢɞɚɰɢɢ� ɩɨɝɥɨɳɟɧɢɹ� ɩɪɨɦɵɜɨɱɧɨɣ� ɠɢɞɤɨɫɬɢ��
ɉɪɟɞɭɩɪɟɞɢɬɶ�ɩɨɝɥɨɳɟɧɢɟ�ɩɪɨɦɵɜɨɱɧɨɣ�ɠɢɞɤɨɫɬɢ�ɜɨɡɦɨɠɧɨ�ɩɭɬɟɦ�ɪɟɝɭɥɢɪɨɜɚɧɢɹ�ɫɜɨɣɫɬɜ�
ɩɪɨɦɵɜɨɱɧɨɣ�ɠɢɞɤɨɫɬɢ��ɚ�ɬɚɤɠɟ�ɭɦɟɧɶɲɟɧɢɹ�ɩɟɪɟɩɚɞɚ�ɞɚɜɥɟɧɢɹ�ɧɚ�ɩɨɝɥɨɳɚɸɳɢɣ�ɝɨɪɢɡɨɧɬ�
>����@��Ɍɚɤɢɟ�ɬɟɯɧɨɥɨɝɢɢ�ɢɦɟɸɬ�ɨɝɪɚɧɢɱɟɧɧɭɸ�ɨɛɥɚɫɬɶ�ɩɪɢɦɟɧɟɧɢɹ�ɢ�ɜ�ɛɨɥɶɲɢɧɫɬɜɟ�ɫɥɭɱɚɟɜ�
ɦɚɥɨɷɮɮɟɤɬɢɜɧɵ��

Ʌɢɤɜɢɞɚɰɢɹ� ɩɨɝɥɨɳɟɧɢɹ� ɨɛɟɫɩɟɱɢɜɚɟɬɫɹ� ɬɚɦɩɨɧɢɪɨɜɚɧɢɟɦ� ɤɚɧɚɥɨɜ� ɨɬɯɨɞɚ�
ɩɪɨɦɵɜɨɱɧɨɣ� ɠɢɞɤɨɫɬɢ� ɬɜɟɪɞɟɸɳɢɦɢ� ɢɥɢ� ɧɟɬɜɟɪɞɟɸɳɢɦɢ� ɬɚɦɩɨɧɚɠɧɵɦɢ� ɫɦɟɫɹɦɢ� ɩɭɬɟɦ�
ɫɨɡɞɚɧɢɹ� ɜɨɞɨɧɟɩɪɨɧɢɰɚɟɦɨɝɨ� ɷɤɪɚɧɚ� ɜ� ɩɨɪɨɞɟ� ɜɨɤɪɭɝ� ɫɤɜɚɠɢɧɵ�� Ʉɚɤ� ɩɪɚɜɢɥɨ�� ɞɥɹ�
ɥɢɤɜɢɞɚɰɢɢ� ɩɨɝɥɨɳɟɧɢɹ� ɩɪɨɦɵɜɨɱɧɨɣ� ɠɢɞɤɨɫɬɢ� ɩɪɢɦɟɧɹɸɬ� ɧɟɞɨɫɬɚɬɨɱɧɨ� ɷɮɮɟɤɬɢɜɧɵɟ�
ɬɚɦɩɨɧɚɠɧɵɟ�ɦɚɬɟɪɢɚɥɵ��ɤɨɬɨɪɵɟ�ɩɪɢɝɨɬɚɜɥɢɜɚɸɬ�ɧɚ�ɜɨɞɧɨɣ�ɨɫɧɨɜɟ�ɫ�ɜɜɟɞɟɧɢɟɦ�ɜ�ɢɯ�ɫɨɫɬɚɜ�
ɦɢɧɟɪɚɥɨɜɹɠɭɳɢɯ�ɢɥɢ ɫɢɧɬɟɬɢɱɟɫɤɢɯ�ɜɟɳɟɫɬɜ�>�@��Ɉɫɧɨɜɧɵɦ�ɧɟɞɨɫɬɚɬɤɨɦ�ɷɬɢɯ�ɦɚɬɟɪɢɚɥɨɜ�
ɹɜɥɹɟɬɫɹ�ɬɨ��ɱɬɨ�ɨɧɢ�ɨɛɥɚɞɚɸɬ�ɛɨɥɶɲɨɣ�ɱɭɜɫɬɜɢɬɟɥɶɧɨɫɬɶɸ�ɤ�ɪɚɡɛɚɜɥɟɧɢɸ�ɜɨɞɨɣ�± ɪɚɫɬɜɨɪɵ�
ɥɟɝɤɨ� ɩɟɪɟɦɟɲɢɜɚɸɬɫɹ� ɫ� ɩɪɨɦɵɜɨɱɧɨɣ� ɠɢɞɤɨɫɬɶɸ� ɢ� ɩɥɚɫɬɨɜɵɦɢ� ɜɨɞɚɦɢ�� ɨɫɨɛɟɧɧɨ� ɩɪɢ�
ɧɚɥɢɱɢɢ�ɦɟɠɩɥɚɫɬɨɜɨɝɨ�ɩɟɪɟɬɨɤɚ��ɉɪɨɢɫɯɨɞɢɬ�ɪɚɡɭɛɨɠɢɜɚɧɢɟ�� ɫɟɞɢɦɟɧɬɚɰɢɹ�ɬɚɦɩɨɧɚɠɧɵɯ�
ɪɚɫɬɜɨɪɨɜ�� ɜɟɞɭɳɚɹ� ɤ� ɭɜɟɥɢɱɟɧɢɸ� ɜɪɟɦɟɧɢ� ɫɯɜɚɬɵɜɚɧɢɹ�� ɪɚɫɬɟɤɚɧɢɸ� ɧɚ� ɡɧɚɱɢɬɟɥɶɧɵɟ�
ɪɚɫɫɬɨɹɧɢɹ� ɨɬ� ɫɤɜɚɠɢɧɵ� ɢ�� ɤɚɤ� ɫɥɟɞɫɬɜɢɟ�� ɩɟɪɟɪɚɫɯɨɞɭ� ɬɚɦɩɨɧɚɠɧɵɯ� ɦɚɬɟɪɢɚɥɨɜ� ɢ�



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

��

ɩɨɜɬɨɪɟɧɢɸ� ɨɩɟɪɚɰɢɣ� ɩɨ� ɬɚɦɩɨɧɢɪɨɜɚɧɢɸ�� ɉɨɞɬɜɟɪɠɞɟɧɢɟɦ� ɬɨɦɭ� ɦɨɝɭɬ� ɫɥɭɠɢɬɶ� ɞɚɧɧɵɟ��
ɩɪɢɜɟɞɟɧɧɵɟ�ɜɪɚɛɨɬɚɯ�Ɋɚɮɢɟɧɤɨ�ɂ� ɂ���Ɍɢɬɤɨɜɚ�ɂ� ɂ���Ɇɟɯɬɢɟɜɚ�ɗ� ɏ���ɂɜɚɱɟɜɚ�Ʌ� Ɇ��>�@��ȼ�
ɪɚɛɨɬɚɯ�ɂɜɚɱɟɜɚ�Ʌ� Ɇ��ɨɬɦɟɱɚɟɬɫɹ��ɱɬɨ�ɬɜɟɪɞɟɸɳɢɟ�ɬɚɦɩɨɧɚɠɧɵɟ�ɪɚɫɬɜɨɪɵ�ɢɦɟɸɬ�ɤɨɧɟɱɧɭɸ�
ɩɪɨɱɧɨɫɬɶ� ɬɚɦɩɨɧɚɠɧɨɝɨ� ɤɚɦɧɹ�� ɫɨɩɨɫɬɚɜɢɦɭɸ� ɫ� ɩɪɨɱɧɨɫɬɶɸ� ɝɨɪɧɵɯ� ɩɨɪɨɞ� ɩɪɨɧɢɰɚɟɦɨɣ�
ɡɨɧɵ�� ɜ� ɫɢɥɭ� ɱɟɝɨ� ɷɮɮɟɤɬ� ɥɢɤɜɢɞɚɰɢɢ� ɩɨɝɥɨɳɟɧɢɣ� ɦɨɠɟɬ� ɛɵɬɶ� ɞɨɫɬɢɝɧɭɬ� ɩɪɢ� ɪɚɞɢɭɫɟ�
ɡɚɩɨɥɧɟɧɢɹ�ɤɚɧɚɥɨɜ�ɩɨɝɥɨɳɟɧɢɹ��ɢɡɦɟɪɹɟɦɨɦ�ɞɟɫɹɬɤɚɦɢ�ɫɚɧɬɢɦɟɬɪɨɜ�ɢ�ɞɚɠɟ�ɫɚɧɬɢɦɟɬɪɚɦɢ�

Ⱦɥɹ� ɪɟɲɟɧɢɹ� ɷɬɨɣ� ɩɪɨɛɥɟɦɵ� ɧɟɨɛɯɨɞɢɦ� ɩɨɢɫɤ� ɧɨɜɵɯ� ɬɟɯɧɨɥɨɝɢɱɟɫɤɢɯ� ɩɨɞɯɨɞɨɜ��
ɨɫɧɨɜɚɧɧɵɯ� ɧɚ� ɞɪɭɝɢɯ� ɮɢɡɢɱɟɫɤɢɯ� ɩɪɨɰɟɫɫɚɯ� ɢ� ɧɨɜɵɯ� ɬɚɦɩɨɧɚɠɧɵɯ� ɦɚɬɟɪɢɚɥɚɯ��
ɧɟɱɭɜɫɬɜɢɬɟɥɶɧɵɯ� ɤ� ɪɚɡɛɚɜɥɟɧɢɸ� ɜɨɞɨɣ�� Ʉ� ɬɚɤɢɦ� ɩɨɞɯɨɞɚɦ� ɦɨɝɭɬ� ɛɵɬɶ� ɨɬɧɟɫɟɧɵ� ɦɟɬɨɞɵ�
ɫɨɡɞɚɧɢɹ� ɢɡɨɥɹɰɢɨɧɧɵɯ� ɨɛɨɥɨɱɟɤ�� ɤɨɬɨɪɵɟ� ɨɫɧɨɜɚɧɵ� ɧɚ� ɢɡɦɟɧɟɧɢɢ� ɚɝɪɟɝɚɬɧɨɝɨ� ɫɨɫɬɨɹɧɢɹ�
ɬɚɦɩɨɧɚɠɧɨɝɨ� ɦɚɬɟɪɢɚɥɚ� ɢ� ɩɨɡɜɨɥɹɸɳɢɟ� ɫɨɡɞɚɜɚɬɶ� ɜɨɤɪɭɝ� ɫɤɜɚɠɢɧɵ� ɦɚɥɨɨɛɴɟɦɧɭɸ�� ɧɨ�
ɞɨɫɬɚɬɨɱɧɨ�ɩɪɨɱɧɭɸ�ɢ�ɧɟɩɪɨɧɢɰɚɟɦɭɸ�ɢɡɨɥɹɰɢɨɧɧɭɸ�ɨɛɨɥɨɱɤɭ��ȼ�ɷɬɨɣ�ɫɜɹɡɢ�ɚɤɬɭɚɥɶɧɚ�ɡɚɞɚɱɚ�
ɪɚɡɪɚɛɨɬɤɢ� ɧɟɬɪɚɞɢɰɢɨɧɧɵɯ� ɬɟɯɧɨɥɨɝɢɢ� ɢɡɨɥɹɰɢɢ� ɩɨɝɥɨɳɚɸɳɢɯ� ɝɨɪɢɡɨɧɬɨɜ�� ɨɫɧɨɜɚɧɧɵɯ� ɧɚ�
ɡɚɩɨɥɧɟɧɢɢ�ɤɚɧɚɥɨɜ�ɩɨɝɥɨɳɟɧɢɹ�ɪɚɫɩɥɚɜɨɦ�ɥɟɝɤɨɩɥɚɜɤɢɯ�ɬɟɪɦɨɩɥɚɫɬɢɱɧɵɯ�ɦɚɬɟɪɢɚɥɨɜ�

ɉɨɫɬɚɧɨɜɤɚ�ɡɚɞɚɱɢ
ȼ� ɇɚɰɢɨɧɚɥɶɧɨɦ� ɝɨɪɧɨɦ� ɭɧɢɜɟɪɫɢɬɟɬɟ�ɝ�Ⱦɧɟɩɪ�� ɍɤɪɚɢɧɚ�� ɧɚ� ɩɪɨɬɹɠɟɧɢɢ� ɦɧɨɝɢɯ� ɥɟɬ�

ɜɟɞɭɬɫɹ�ɪɚɛɨɬɵ�ɩɨ�ɪɚɡɪɚɛɨɬɤɟ�ɧɨɜɵɯ�ɬɟɯɧɨɥɨɝɢɣ�ɬɚɦɩɨɧɢɪɨɜɚɧɢɹ�ɩɨɝɥɨɳɚɸɳɢɯ�ɝɨɪɢɡɨɧɬɨɜ��
Ɋɚɡɪɚɛɚɬɵɜɚɟɦɵɟ�ɬɟɯɧɨɥɨɝɢɢ ɬɚɦɩɨɧɢɪɨɜɚɧɢɹ�ɩɨɝɥɨɳɚɸɳɢɯ�ɝɨɪɢɡɨɧɬɨɜ��ɩɨɡɜɨɥɹɸɬ ɫɨɡɞɚɜɚɬɶ�
ɦɚɥɨɨɛɴɟɦɧɵɟ� ɧɟɩɪɨɧɢɰɚɟɦɵɟ� ɨɛɨɥɨɱɤɢ� ɫ� ɩɪɢɦɟɧɟɧɢɟɦ� ɬɚɦɩɨɧɚɠɧɵɯ� ɬɟɪɦɨɩɥɚɫɬɢɱɧɵɯ��
ɥɟɝɤɨɩɥɚɜɤɢɯ��ɥɟɝɤɨɩɪɨɧɢɤɚɸɳɢɯ�ɢ�ɛɵɫɬɪɨ�ɡɚɬɜɟɪɞɟɜɚɸɳɢɯ�ɦɚɬɟɪɢɚɥɨɜ�>�@��

ɋɭɳɧɨɫɬɶ�ɧɨɜɨɣ� ɬɟɯɧɨɥɨɝɢɢ� ɬɚɦɩɨɧɢɪɨɜɚɧɢɹ� ɡɚɤɥɸɱɚɟɬɫɹ� ɜ�ɫɨɡɞɚɧɢɢ�ɢɡɨɥɹɰɢɨɧɧɨɣ�
ɨɛɨɥɨɱɤɢ� ɜɨɤɪɭɝ� ɫɤɜɚɠɢɧɵ� ɢɥɢ� ɝɨɪɧɨɣ� ɜɵɪɚɛɨɬɤɢ�� ɨɫɧɨɜɚɧɚ� ɧɚ� ɢɡɦɟɧɟɧɢɢ� ɚɝɪɟɝɚɬɧɨɝɨ�
ɫɨɫɬɨɹɧɢɹ� ɬɚɦɩɨɧɚɠɧɨɝɨ� ɪɚɫɩɥɚɜɚ� ɤɨɬɨɪɵɣ�� ɨɛɪɚɡɭɟɬ� ɜɨɤɪɭɝ� ɫɤɜɚɠɢɧɵ� ɦɚɥɨɨɛɴɟɦɧɭɸ�
ɧɚɞɟɠɧɭɸ�ɧɟɩɪɨɧɢɰɚɟɦɭɸ�ɢɡɨɥɹɰɢɨɧɧɭɸ�ɨɛɨɥɨɱɤɭ�

Ⱦɨ� ɧɚɫɬɨɹɳɟɝɨ� ɜɪɟɦɟɧɢ� ɜ� ɤɚɱɟɫɬɜɟ� ɬɟɪɦɨɩɥɚɫɬɢɱɧɵɯ� ɦɚɬɟɪɢɚɥɨɜ� ɩɪɢɦɟɧɹɥɢ� ɬɨɥɶɤɨ�
ɧɟɮɬɹɧɵɟ�ɛɢɬɭɦɵ��Ʉ�ɨɫɧɨɜɧɵɦ�ɧɟɞɨɫɬɚɬɤɚɦ�ɛɢɬɭɦɨɜ�ɤɚɤ�ɬɚɦɩɨɧɚɠɧɨɝɨ�ɦɚɬɟɪɢɚɥɚ�ɨɬɧɨɫɢɬɫɹ�
ɟɝɨ� ɫɩɨɫɨɛɧɨɫɬɶ� ɪɟɥɚɤɫɢɪɨɜɚɬɶ� ɜɨ� ɜɪɟɦɟɧɢ�� ɬ�ɟ�� ɩɪɢ� ɩɟɪɟɩɚɞɟ� ɞɚɜɥɟɧɢɹ� ���±���� Ɇɉɚ� ɨɧɢ�
ɫɩɨɫɨɛɧɵ�ɬɟɱɶ�ɞɚɠɟ�ɩɪɢ�ɬɟɦɩɟɪɚɬɭɪɟ�����ɋ��Ɋɚɫɩɥɚɜɵ�ɛɢɬɭɦɨɜ�ɢɦɟɟɬ�ɩɥɨɬɧɨɫɬɶ��ɛɥɢɡɤɭɸ�ɤ�
ɩɥɨɬɧɨɫɬɢ� ɜɨɞɵ�� ɢ� ɜ� ɫɪɟɞɟ� ɩɪɨɦɵɜɨɱɧɨɣ� ɠɢɞɤɨɫɬɢ� ɫɩɨɫɨɛɧɵ� ɪɚɫɫɥɚɢɜɚɬɶɫɹ� ɢ� ɜɫɩɥɵɜɚɬɶ��
Ȼɢɬɭɦɵ�ɩɥɨɯɨ�ɪɚɡɛɭɪɢɜɚɟɬɫɹ�ɢ�ɫɩɨɫɨɛɟɧ�ɡɚɝɪɹɡɧɹɬɶ�ɛɭɪɨɜɨɣ�ɢɧɫɬɪɭɦɟɧɬ� ɂɡɜɟɫɬɧɵ�ɞɚɧɧɵɟ�ɨ�
ɢɯ�ɤɚɧɰɟɪɨɝɟɧɧɨɦ�ɜɥɢɹɧɢɢ�ɧɚ�ɨɤɪɭɠɚɸɳɭɸ�ɫɪɟɞɭ��ɂɡ�ɡɚ�ɷɬɢɯ�ɢ�ɞɪɭɝɢɯ�ɧɟɞɨɫɬɚɬɤɨɜ�ɛɢɬɭɦɵ�
ɧɟ�ɧɚɲɥɢ�ɲɢɪɨɤɨɝɨ�ɩɪɢɦɟɧɟɧɢɹ�ɜ�ɤɚɱɟɫɬɜɟ�ɬɚɦɩɨɧɚɠɧɨɝɨ�ɦɚɬɟɪɢɚɥɚ�

Ɍɚɦɩɨɧɚɠɧɵɟ� ɦɚɬɟɪɢɚɥɵ�� ɩɪɢɦɟɧɹɟɦɵɟ� ɞɥɹ� ɢɡɨɥɹɰɢɢ� ɩɨɝɥɨɳɚɸɳɢɯ� ɝɨɪɢɡɨɧɬɨɜ� ɩɪɢ�
ɬɜɟɪɞɟɧɢɢ�ɧɟ�ɞɨɥɠɧɵ�ɞɚɜɚɬɶ�ɭɫɚɞɤɢ�ɫ�ɨɛɪɚɡɨɜɚɧɢɟɦ�ɬɪɟɳɢɧ��ɧɟ�ɪɚɫɬɟɤɚɬɶɫɹ�ɜ�ɬɪɟɳɢɧɚɯ��ɞɨɥɠɧɵ�
ɨɛɥɚɞɚɬɶ�ɯɨɪɨɲɟɣ�ɫɰɟɩɥɹɟɦɨɫɬɶɸ�ɫ�ɝɨɪɧɵɦɢ�ɩɨɪɨɞɚɦɢ��ɛɵɬɶ�ɭɫɬɨɣɱɢɜɵɦɢ�ɤ�ɜɨɡɞɟɣɫɬɜɢɸ�ɜɨɞ�ɢ�
ɩɟɪɟɩɚɞɨɜ� ɞɚɜɥɟɧɢɣ�� Ʉɪɨɦɟ� ɬɨɝɨ�� ɷɬɢ� ɦɚɬɟɪɢɚɥɵ� ɞɨɥɠɧɵ� ɛɵɬɶ� ɨɞɧɨɤɨɦɩɨɧɟɧɬɧɵɦɢ��
ɬɟɯɧɨɥɨɝɢɱɧɵɦɢ� ɩɪɢ� ɞɨɫɬɚɜɤɟ� ɜ� ɡɨɧɭ� ɬɚɦɩɨɧɢɪɨɜɚɧɢɹ�� ɥɟɝɤɨ� ɪɚɡɛɭɪɢɜɚɬɶɫɹ� ɢ� ɫɦɵɜɚɬɶɫɹ� ɫ�
ɛɭɪɨɜɨɝɨ�ɢɧɫɬɪɭɦɟɧɬɚ�ɢ�ɨɛɥɚɞɚɬɶ�ɩɥɨɬɧɨɫɬɶɸ�ɜɵɲɟ�ɩɥɨɬɧɨɫɬɢ�ɨɱɢɫɬɧɨɝɨ�ɚɝɟɧɬɚ�

ɉɪɨɜɟɞɟɧɧɵɣ� ɚɧɚɥɢɡ� ɥɢɬɟɪɚɬɭɪɧɵɯ� ɢɫɬɨɱɧɢɤɨɜ� ɩɨ� ɩɪɢɦɟɧɟɧɢɸ� ɫɟɪɵ� ɜ� ɤɚɱɟɫɬɜɟ�
ɩɪɨɩɢɬɵɜɚɸɳɟɝɨ� ɢ� ɜɹɠɭɳɟɝɨ� ɦɚɬɟɪɢɚɥɚ�� ɢ� ɢɫɫɥɟɞɨɜɚɧɢɹ� ɮɢɡɢɤɨ�ɦɟɯɚɧɢɱɟɫɤɢɯ� ɫɜɨɣɫɬɜ�
ɩɨɞɬɜɟɪɞɢɥɢ� ɩɪɢɧɰɢɩɢɚɥɶɧɭɸ� ɜɨɡɦɨɠɧɨɫɬɶ� ɟɟ� ɩɪɢɦɟɧɟɧɢɹ� ɜ� ɤɚɱɟɫɬɜɟ� ɬɚɦɩɨɧɚɠɧɨɝɨ�
ɦɚɬɟɪɢɚɥɚ�ɞɥɹ�ɢɡɨɥɹɰɢɢ�ɩɨɝɥɨɳɚɸɳɢɯ�ɝɨɪɢɡɨɧɬɨɜ�ɛɭɪɨɜɵɯ�ɫɤɜɚɠɢɧ�

Ɍɜɟɪɞɚɹ�ɫɟɪɚ�ɯɢɦɢɱɟɫɤɢ�ɢɧɟɪɬɧɚ��ɧɚ�ɧɟɟ�ɪɚɡɪɭɲɚɸɳɟ�ɧɟ�ɞɟɣɫɬɜɭɸɬ�ɚɝɪɟɫɫɢɜɧɵɟ�ɜɨɞɵ��
ɋɟɪɚ�ɥɟɝɤɨ�ɪɚɡɛɭɪɢɜɚɟɬɫɹ�ɢ�ɧɟ�ɧɚɥɢɩɚɟɬ�ɧɚ�ɛɭɪɨɜɨɣ�ɢɧɫɬɪɭɦɟɧɬ��ɋɪɨɤ�ɯɪɚɧɟɧɢɹ�ɝɪɚɧɭɥɢɪɨɜɚɧɧɨɣ�
ɫɟɪɵ�ɧɟ�ɨɤɚɡɵɜɚɟɬ�ɜɥɢɹɧɢɹ�ɧɚ�ɟɟ�ɮɢɡɢɤɨ�ɦɟɯɚɧɢɱɟɫɤɢɟ�ɫɜɨɣɫɬɜɚ��ɋɬɨɢɦɨɫɬɶ�ɫɟɪɵ�ɫɨɩɨɫɬɚɜɢɦɚ�ɫɨ�
ɫɬɨɢɦɨɫɬɶɸ� ɰɟɦɟɧɬɚ� ɢ� ɧɚɦɧɨɝɨ� ɦɟɧɶɲɟ� ɫɬɨɢɦɨɫɬɢ� ɫɢɧɬɟɬɢɱɟɫɤɢɯ� ɫɦɨɥ�� ɛɢɬɭɦɨɜ�� Ȼɥɚɝɨɞɚɪɹ�
ɧɢɡɤɨɣ�ɜɹɡɤɨɫɬɢ�ɪɚɫɩɥɚɜɚ�ɤɚɤ�ɱɢɫɬɨɣ�ɫɟɪɵ��ɬɚɤ�ɢ�ɫɟɪɵ�ɫ�ɞɨɛɚɜɤɚɦɢ�ɩɥɚɫɬɢɮɢɤɚɬɨɪɨɜ�ɨɧɚ�ɥɟɝɤɨ�
ɩɪɨɧɢɤɚɟɬ� ɜ� ɝɨɪɧɵɟ� ɩɨɪɨɞɵ� ɫ� ɧɟɡɧɚɱɢɬɟɥɶɧɵɦ� ɪɚɫɤɪɵɬɢɟɦ� ɬɪɟɳɢɧ�� ɏɪɭɩɤɨɫɬɶ� ɫɟɪɵ� ɦɨɠɧɨ�
ɭɫɬɪɚɧɢɬɶ�ɜɜɟɞɟɧɢɟɦ�ɜ�ɟɟ�ɫɨɫɬɚɜ�ɩɥɚɫɬɢɮɢɤɚɬɨɪɨɜ��ɉɪɨɱɧɨɫɬɶ�ɬɚɦɩɨɧɚɠɧɨɝɨ�ɤɚɦɧɹ��ɩɨɥɭɱɟɧɧɨɝɨ�



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

��

ɩɪɢ�ɨɫɬɵɜɚɧɢɢ�ɪɚɫɩɥɚɜɚ�ɫɟɪɵ��ɫɨɩɨɫɬɚɜɢɦɚ�ɫ�ɩɪɨɱɧɨɫɬɶɸ�ɰɟɦɟɧɬɧɨɝɨ�ɤɚɦɧɹ��ɩɪɢɱɟɦ�ɜ�ɪɚɧɧɟɣ�
ɫɬɚɞɢɢ�ɬɜɟɪɞɟɧɢɹ�ɩɪɨɱɧɨɫɬɶ�ɫɟɪɵ�ɧɚ�ɩɨɪɹɞɨɤ�ɜɵɲɟ�ɩɪɨɱɧɨɫɬɢ�ɧɚ�ɨɞɧɨɨɫɧɨɟ�ɫɠɚɬɢɟ�ɰɟɦɟɧɬɧɨɝɨ�
ɤɚɦɧɹ��Ɍɟɦɩɟɪɚɬɭɪɭ�ɩɥɚɜɥɟɧɢɹ�ɬɚɦɩɨɧɚɠɧɨɝɨ�ɬɟɪɦɨɩɥɚɫɬɢɱɧɨɝɨ�ɦɚɬɟɪɢɚɥɚ�ɦɨɠɧɨ�ɪɟɝɭɥɢɪɨɜɚɬɶ�
ɜɜɟɞɟɧɢɟɦ�ɩɥɚɫɬɢɮɢɤɚɬɨɪɨɜ�

ɐɟɥɶ�ɫɬɚɬɶɢ�± ɪɚɫɫɦɨɬɪɟɧɢɟ�ɪɟɡɭɥɶɬɚɬɨɜ�ɬɟɨɪɟɬɢɱɟɫɤɢɯ�ɢɫɫɥɟɞɨɜɚɧɢɣ�ɬɟɦɩɟɪɚɬɭɪɧɨɝɨ�
ɩɨɥɹ� ɜ� ɡɨɧɟ� ɞɟɣɫɬɜɢɹ� ɡɚɛɨɣɧɨɝɨ� ɬɟɩɥɨɜɨɝɨ� ɢɫɬɨɱɧɢɤɚ� ɢ� ɪɚɡɪɚɛɨɬɤɚ� ɨɛɳɟɣ� ɤɨɧɰɟɩɰɢɢ�
ɜɵɱɢɫɥɢɬɟɥɶɧɨɝɨ�ɷɤɫɩɟɪɢɦɟɧɬɚ�ɩɪɨɰɟɫɫɨɜ�ɬɟɩɥɨ±ɦɚɫɫɨɩɟɪɟɧɨɫɚ�ɩɪɢ�ɥɢɤɜɢɞɚɰɢɢ�ɩɨɝɥɨɳɟɧɢɹ�
ɩɪɨɦɵɜɨɱɧɨɣ� ɠɢɞɤɨɫɬɢ� ɜ� ɛɭɪɨɜɨɣ� ɫɤɜɚɠɢɧɟ� ɫ� ɩɪɢɦɟɧɟɧɢɟɦ� ɪɚɫɩɥɚɜɨɜ� ɬɟɪɦɨɩɥɚɫɬɢɱɧɵɯ�
ɦɚɬɟɪɢɚɥɨɜ�

ɂɡɥɨɠɟɧɢɟ�ɨɫɧɨɜɧɨɝɨ�ɦɚɬɟɪɢɚɥɚ�
Ɉɬɥɢɱɢɬɟɥɶɧɨɣ�ɨɫɨɛɟɧɧɨɫɬɶɸ�ɬɟɯɧɨɥɨɝɢɢ�ɹɜɥɹɟɬɫɹ�ɬɨ��ɱɬɨ�ɬɟɪɦɨɩɥɚɫɬɢɱɧɵɣ�ɦɚɬɟɪɢɚɥ�

ɫ� ɧɢɡɤɨɣ� ɬɟɦɩɟɪɚɬɭɪɨɣ� ɩɥɚɜɥɟɧɢɹ� ɞɨɫɬɚɜɥɹɟɬɫɹ� ɜ� ɡɨɧɭ� ɨɫɥɨɠɧɟɧɢɹ� ɜ� ɬɜɟɪɞɨɦ� ɜɢɞɟ�� ɝɞɟ�
ɪɚɫɩɥɚɜɥɹɟɬɫɹ�ɞɨ�ɠɢɞɤɨɝɨ�ɫɨɫɬɨɹɧɢɹ�ɡɚɛɨɣɧɵɦ�ɬɟɩɥɨɜɵɦ�ɢɫɬɨɱɧɢɤɨɦ��ɉɪɢ�ɷɬɨɦ�ɩɪɨɦɵɜɨɱɧɚɹ�
ɠɢɞɤɨɫɬɶ��ɧɚɯɨɞɹɳɚɹɫɹ�ɜ�ɫɤɜɚɠɢɧɟ�ɜ�ɡɨɧɟ�ɩɨɝɥɨɳɟɧɢɹ��ɨɛɹɡɚɬɟɥɶɧɨ�ɞɨɥɠɧɚ�ɛɵɬɶ�ɧɚɝɪɟɬɚ�ɞɨ�
ɬɟɦɩɟɪɚɬɭɪɵ�ɜɵɲɟ�ɬɟɦɩɟɪɚɬɭɪɵ�ɩɥɚɜɥɟɧɢɹ�ɬɟɪɦɨɩɥɚɫɬɢɱɧɨɝɨ�ɦɚɬɟɪɢɚɥɚ��

Ⱦɥɹ� ɪɟɚɥɢɡɚɰɢɢ� ɩɪɟɞɥɚɝɚɟɦɨɣ� ɬɟɯɧɨɥɨɝɢɢ� ɧɟɨɛɯɨɞɢɦɨ� ɜɵɩɨɥɧɢɬɶ� ɫɥɟɞɭɸɳɢɟ�
ɨɩɟɪɚɰɢɢ�� ɧɚɝɪɟɜ�ɩɪɨɦɵɜɨɱɧɨɣ�ɠɢɞɤɨɫɬɢ� ɜ� ɫɤɜɚɠɢɧɟ�� ɞɨɫɬɚɜɤɭ�� ɩɥɚɜɥɟɧɢɟ� ɢ� ɡɚɞɚɜɥɢɜɚɧɢɟ�
ɬɟɪɦɨɩɥɚɫɬɢɱɧɨɝɨ� ɦɚɬɟɪɢɚɥɚ� ɜ� ɤɚɧɚɥɵ� ɩɨɝɥɨɳɟɧɢɹ� >�@�� ɇɚɝɪɟɜ� ɩɪɨɦɵɜɨɱɧɨɣ� ɠɢɞɤɨɫɬɢ� ɜ�
ɫɤɜɚɠɢɧɟ�ɨɫɭɳɟɫɬɜɥɹɟɬɫɹ�ɡɚɛɨɣɧɵɦ�ɷɥɟɤɬɪɨɧɚɝɪɟɜɚɬɟɥɟɦ�

Ⱦɥɹ� ɪɟɲɟɧɢɹ� ɩɪɚɤɬɢɱɟɫɤɢɯ� ɡɚɞɚɱ� ɩɨ� ɨɩɪɟɞɟɥɟɧɢɸ�� ɧɟɨɛɯɨɞɢɦɨɝɨ� ɜɪɟɦɟɧɢ� ɧɚɝɪɟɜɚ�
ɩɪɨɦɵɜɨɱɧɨɣ�ɠɢɞɤɨɫɬɢ�ɢ�ɬɟɪɦɨɩɥɚɫɬɢɱɧɨɝɨ�ɦɚɬɟɪɢɚɥɚ��ɬɟɦɩɟɪɚɬɭɪɧɨɝɨ�ɩɨɥɹ��ɩɪɢ�ɢɡɨɥɹɰɢɢ�
ɩɨɝɥɨɳɹɳɟɝɨ�ɝɨɪɢɡɨɧɬɚ��ɜɨ�ɜɪɟɦɟɧɢ�ɢ�ɩɪɨɫɬɪɚɧɫɬɜɟ�ɜ� ɡɚɜɢɫɢɦɨɫɬɢ�ɨɬ�ɦɨɳɧɨɫɬɢ�ɬɟɩɥɨɜɨɝɨ�
ɢɫɬɨɱɧɢɤɚ� ɬɟɩɥɨɮɢɡɢɱɟɫɤɢɯ�ɫɜɨɣɫɬɜ�ɬɚɦɩɨɧɚɠɧɨɝɨ�ɦɚɬɟɪɢɚɥɚ�ɢ�ɨɤɪɭɠɚɸɳɟɝɨ�ɩɪɨɫɬɪɚɧɫɬɜɚ��
ɪɚɞɢɭɫɚ� ɨɛɪɚɡɨɜɚɜɲɟɣɫɹ� ɜɨɤɪɭɝ� ɫɤɜɚɠɢɧɵ� ɢɡɨɥɹɰɢɨɧɧɨɣ� ɨɛɨɥɨɱɤɢ� ɢ� ɞɪ��� ɧɟɨɛɯɨɞɢɦɨ�
ɢɡɭɱɟɧɢɟ�ɩɪɨɰɟɫɫɨɜ�ɬɟɩɥɨɦɚɫɫɨɨɛɦɟɧɚ�ɜ�ɡɨɧɟ�ɩɨɝɥɨɳɚɸɳɟɝɨ�ɝɨɪɢɡɨɧɬɚ�>�@��

Ⱥɧɚɥɢɬɢɱɟɫɤɨɟ� ɢɫɫɥɟɞɨɜɚɧɢɟ� ɷɬɢɯ� ɩɪɨɰɟɫɫɨɜ� ɜ� ɧɚɫɬɨɹɳɟɟ� ɜɪɟɦɹ� ɜɨɡɦɨɠɧɨ�
ɨɫɭɳɟɫɬɜɢɬɶ� ɦɟɬɨɞɚɦɢ� ɱɢɫɥɟɧɧɨɝɨ� ɦɨɞɟɥɢɪɨɜɚɧɢɹ� ɫ� ɢɫɩɨɥɶɡɨɜɚɧɢɟɦ� ɤɨɦɩɶɸɬɟɪɧɵɯ�
ɬɟɯɧɨɥɨɝɢɣ�� Ɍɚɤɨɣ� ɩɨɞɯɨɞ� ɩɪɢɨɛɪɟɬɚɟɬ� ɡɧɚɱɢɬɟɥɶɧɭɸ� ɪɨɥɶ� ɜ� ɫɜɹɡɢ� ɫ� ɬɟɦ�� ɱɬɨ�
ɷɤɫɩɟɪɢɦɟɧɬɚɥɶɧɨɟ� ɢɯ� ɢɡɭɱɟɧɢɟ� ɜ� ɥɚɛɨɪɚɬɨɪɧɵɯ� ɢɥɢ� ɧɚɬɭɪɧɵɯ� ɭɫɥɨɜɢɹɯ ɨɱɟɧɶ� ɫɥɨɠɧɨ� ɢ�
ɞɨɪɨɝɨ��ɚ�ɜ�ɧɟɤɨɬɨɪɵɯ�ɫɥɭɱɚɹɯ�ɫɬɚɧɨɜɢɬɫɹ�ɩɪɨɫɬɨ�ɧɟɜɨɡɦɨɠɧɵɦ>����@�

ȼ� ɫɨɨɬɜɟɬɫɬɜɢɢ� ɫ� ɩɪɟɞɥɚɝɚɟɦɨɣ� ɬɟɯɧɨɥɨɝɢɟɣ� ɢɡɨɥɹɰɢɢ� ɩɨɝɥɨɳɚɸɳɢɯ� ɝɨɪɢɡɨɧɬɨɜ�
ɬɟɪɦɨɩɥɚɫɬɢɱɧɵɦɢ�ɦɚɬɟɪɢɚɥɚɦɢ�ɜ�ɤɚɱɟɫɬɜɟ�ɬɟɩɥɨɧɨɫɢɬɟɥɹ�ɢɫɩɨɥɶɡɭɟɬɫɹ�ɫɤɜɚɠɢɧɧɚɹ�ɠɢɞɤɨɫɬɶ��
ɧɚɝɪɟɬɚɹ�ɡɚɛɨɣɧɵɦ�ɷɥɟɤɬɪɨɧɚɝɪɟɜɚɬɟɥɟɦ>�@����Ɍɟɦɩɟɪɚɬɭɪɚ�ɧɚɝɪɟɜɚ�ɷɬɨɝɨ�ɬɟɩɥɨɧɨɫɢɬɟɥɹ�ɞɨɥɠɧɚ�
ɛɵɬɶ�ɜɵɲɟ�ɬɟɦɩɟɪɚɬɭɪɵ�ɩɥɚɜɥɟɧɢɹ�ɬɟɪɦɨɩɥɚɫɬɢɱɧɨɝɨ�ɦɚɬɟɪɢɚɥɚ�ȼ�ɷɬɨɦ�ɫɥɭɱɚɟ�ɩɪɢ�ɡɚɞɚɧɧɨɣ�
ɦɨɳɧɨɫɬɢ� ɷɥɟɤɬɪɨɧɚɝɪɟɜɚɬɟɥɹ� ɡɚɞɚɱɚ� ɫɜɨɞɢɬɫɹ� ɤ� ɨɩɪɟɞɟɥɟɧɢɸ� ɧɟɨɛɯɨɞɢɦɨɝɨ� ɜɪɟɦɟɧɢ� ɟɝɨ�
ɪɚɛɨɬɵ�ɢ�ɢɡɦɟɧɟɧɢɹ�ɬɟɦɩɟɪɚɬɭɪɧɨɝɨ�ɩɨɥɹ�ɜ�ɡɨɧɟ�ɨɫɥɨɠɧɟɧɢɹ�ɫɤɜɚɠɢɧɵ�

ɉɟɪɟɧɨɫ� ɬɟɩɥɚ� ɨɬ� ɧɟɩɨɞɜɢɠɧɨɝɨ� ɢɫɬɨɱɧɢɤɚ�� ɪɚɫɩɨɥɨɠɟɧɧɨɝɨ� ɜ� ɫɤɜɚɠɢɧɟ��
ɨɫɭɳɟɫɬɜɥɹɟɬɫɹ� ɬɟɩɥɨɩɟɪɟɧɨɫɨɦ� ɢ� ɤɨɧɜɟɤɰɢɟɣ� >�@�� ɍɱɢɬɵɜɚɟɬɫɹ�� ɱɬɨ� ɨɬ� ɰɢɥɢɧɞɪɢɱɟɫɤɨɝɨ�
ɧɚɝɪɟɜɚɬɟɥɹ�ɩɨɫɬɨɹɧɧɨɣ�ɦɨɳɧɨɫɬɢ��ɧɚɪɹɞɭ�ɫ�ɪɚɞɢɚɥɶɧɵɦ�ɪɚɫɩɪɨɫɬɪɚɧɟɧɢɟɦ�ɬɟɩɥɚ��ɢɦɟɟɬɫɹ�
ɬɚɤɠɟ� ɨɬɜɨɞ� ɬɟɩɥɚ� ɜ� ɤɪɨɜɥɸ�ɢ�ɩɨɞɨɲɜɭ�ɩɨɝɥɨɳɚɸɳɟɝɨ�ɩɥɚɫɬɚ��ɉɥɚɫɬ� ɪɚɫɫɦɚɬɪɢɜɚɟɬɫɹ� ɤɚɤ�
ɨɞɧɨɪɨɞɧɚɹ�ɢɡɨɬɪɨɩɧɚɹ�ɫɪɟɞɚ�ɢ�ɬɟɩɥɨɜɵɟ�ɤɨɧɫɬɚɧɬɵ�ɩɥɚɫɬɚ�ɩɨɤɪɵɜɚɸɳɢɯ�ɢ�ɩɨɞɫɬɢɥɚɸɳɢɯ�
ɩɨɪɨɞ�ɫɱɢɬɚɸɬɫɹ�ɨɞɢɧɚɤɨɜɵɦɢ�

ȼ� ɪɟɡɭɥɶɬɚɬɟ� ɧɚɝɪɟɜɚ� ɬɟɩɥɨɧɨɫɢɬɟɥɹ�� ɜ� ɧɚɲɟɦ� ɫɥɭɱɚɟ� ɜɨɞɵ�� ɢ� ɛɨɥɶɲɨɣ� ɩɥɨɳɚɞɢ�
ɤɨɧɬɚɤɬɚ� ɩɪɨɢɫɯɨɞɢɬ� ɢɧɬɟɧɫɢɜɧɵɣ� ɬɟɩɥɨɨɛɦɟɧ� ɦɟɠɞɭ� ɜɨɞɨɣ� ɢ� ɩɥɚɫɬɨɦ�� ɉɪɢɧɢɦɚɟɦ�� ɱɬɨ�
ɪɚɞɢɭɫ� ɢɫɬɨɱɧɢɤɚ� ɪɚɜɟɧ� ɪɚɞɢɭɫɭ� ɫɤɜɚɠɢɧɵ�� ɨɫɶ� ɢɫɬɨɱɧɢɤɚ� ɫɨɜɩɚɞɚɟɬ� ɫ� ɨɫɶɸ� ɫɤɜɚɠɢɧɵ��
ȼɵɛɟɪɟɦ�ɫɥɟɞɭɸɳɭɸ�ɫɢɫɬɟɦɭ�ɤɨɨɪɞɢɧɚɬ��ɧɚɱɚɥɨ�ɤɨɨɪɞɢɧɚɬ�ɫɨɜɩɚɞɚɟɬ�ɫ�ɰɟɧɬɪɨɦ�ɢɫɬɨɱɧɢɤɚ��
ɨɫɶ�] ± ɫ�ɨɫɶɸ�ɫɤɜɚɠɢɧɵ��ɨɫɶ�U ɩɪɨɯɨɞɢɬ�ɱɟɪɟɡ�ɫɟɪɟɞɢɧɭ�ɢɫɬɨɱɧɢɤɚ��ɪɢɫ�����
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Ɋɚɫɩɪɟɞɟɥɟɧɢɟ�ɬɟɦɩɟɪɚɬɭɪɵ�Ɍ��U��]�� ��ɧɚɣɞɟɦ�
ɫ� ɩɨɦɨɳɶɸ� ɭɪɚɜɧɟɧɢɹ� ɬɟɩɥɨɩɪɨɜɨɞɧɨɫɬɢ� ɞɥɹ�
ɫɢɦɦɟɬɪɢɱɧɨɝɨ� ɢɫɬɨɱɧɢɤɚ� ɜ� ɰɢɥɢɧɞɪɢɱɟɫɤɢɯ�
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ɝɞɟ� Ɍ��� Ɍ� ± ɪɚɫɩɪɟɞɟɥɟɧɢɟ� ɬɟɦɩɟɪɚɬɭɪɵ� ɫɨɨɬɜɟɬɫɬɜɟɧɧɨ� ɜ� ɡɨɧɟ� ,� ɢ� ,,�� ɚɬ ± ɤɨɷɮɮɢɰɢɟɧɬ�
ɬɟɦɩɟɪɚɬɭɪɨɩɪɨɜɨɞɧɨɫɬɢ��ɫ� ± ɭɞɟɥɶɧɚɹ�ɬɟɩɥɨɟɦɤɨɫɬɶ�ɫɤɜɚɠɢɧɧɨɣ�ɠɢɞɤɨɫɬɢ��1ɭ ± ɭɞɟɥɶɧɚɹ�
ɦɨɳɧɨɫɬɶ� ɢɫɬɨɱɧɢɤɚ�� Ɍ� ± ɧɚɱɚɥɶɧɨɟ� ɪɚɫɩɪɟɞɟɥɟɧɢɟ� ɬɟɦɩɟɪɚɬɭɪɵ� ɜ� ɝɨɪɧɵɯ� ɩɨɪɨɞɚɯ� ɢ�
ɫɤɜɚɠɢɧɧɨɣ�ɠɢɞɤɨɫɬɢ��ɜ�ɨɤɪɭɠɚɸɳɟɣ�ɫɪɟɞɟ���5
 ± ɞɥɢɧɚ�ɢɫɫɥɟɞɭɟɦɨɣ�ɨɛɥɚɫɬɢ�ɜ�ɧɚɩɪɚɜɥɟɧɢɢ�
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Ɋɢɫ�� ��� ɋɯɟɦɚ� ɤ� ɦɚɬɟɦɚɬɢɱɟɫɤɨɣ�
ɩɨɫɬɚɧɨɜɤɟ� ɡɚɞɚɱɢ�� ,� ± ɡɨɧɚ�
ɧɚɝɪɟɜɚɟɦɨɝɨ� ɬɟɩɥɨɧɨɫɢɬɟɥɹ�� ,,� ±
ɡɨɧɚ� ɨɤɪɭɠɚɸɳɢɯ� ɩɨɪɨɞ�� ,,,� ±
ɧɚɝɪɟɜɚɬɟɥɶ



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

��

Ɉɩɪɟɞɟɥɟɧɢɟ� ɫɤɨɪɨɫɬɢ� ɤɨɧɜɟɤɬɢɜɧɨɝɨ� ɬɟɱɟɧɢɹ� ɩɪɟɞɫɬɚɜɥɹɟɬ� ɫɨɛɨɣ� ɨɬɞɟɥɶɧɭɸ�

ɞɨɫɬɚɬɨɱɧɨ� ɫɥɨɠɧɭɸ� ɡɚɞɚɱɭ�� ȼ� ɩɟɪɜɨɦ� ɩɪɢɛɥɢɠɟɧɢɢ� ɩɪɢɦɟɦ� ɟɟ� ɩɨɫɬɨɹɧɧɨɣ�� Ⱦɥɹ� ɪɚɫɱɟɬɚ�
ɢɫɩɨɥɶɡɭɟɦ�ɫɨɨɬɧɨɲɟɧɢɟ�>�@

E-X J] � 

ɝɞɟ� ± ɭɫɤɨɪɟɧɢɟ� ɫɜɨɛɨɞɧɨɝɨ� ɩɚɞɟɧɢɹ�� ± ɤɨɷɮɮɢɰɢɟɧɬ� ɬɟɪɦɢɱɟɫɤɨɝɨ� ɪɚɫɲɢɪɟɧɢɹ�
ɠɢɞɤɨɫɬɢ��- ± ɪɚɡɧɢɰɚ�ɦɟɠɞɭ�ɧɚɱɚɥɶɧɨɣ�ɬɟɦɩɟɪɚɬɭɪɨɣ�ɠɢɞɤɨɫɬɢ�ɢ�ɬɟɦɩɟɪɚɬɭɪɨɣ�ɧɚɝɪɟɜɚɬɟɥɹ�

ɇɟɥɢɧɟɣɧɵɟ� ɡɚɞɚɱɢ�� ɤɚɤ� ɩɪɚɜɢɥɨ�� ɧɟ� ɭɞɚɟɬɫɹ� ɪɟɲɢɬɶ� ɚɧɚɥɢɬɢɱɟɫɤɢɦ� ɦɟɬɨɞɨɦ�� Ⱦɥɹ�
ɪɟɲɟɧɢɹ�ɞɚɧɧɨɣ� ɡɚɞɚɱɢ�ɦɨɠɧɨ� ɩɪɢɦɟɧɢɬɶ� ɱɢɫɥɟɧɧɵɟ�ɦɟɬɨɞɵ��ɂɡ� ɜɫɟɯ� ɱɢɫɥɟɧɧɵɯ�ɦɟɬɨɞɨɜ�
ɧɚɢɛɨɥɟɟ� ɲɢɪɨɤɨɟ� ɪɚɫɩɪɨɫɬɪɚɧɟɧɢɟ� ɞɥɹ� ɪɟɲɟɧɢɹ� ɡɚɞɚɱ� ɬɟɩɥɨɩɪɨɜɨɞɧɨɫɬɢ� ɩɨɥɭɱɢɥ� ɦɟɬɨɞ�
ɤɨɧɟɱɧɵɯ�ɪɚɡɧɨɫɬɟɣ��ɦɟɬɨɞ�ɫɟɬɨɤ��>������@��ɗɬɨ�ɨɛɴɹɫɧɹɟɬɫɹ�ɭɧɢɜɟɪɫɚɥɶɧɨɫɬɶɸ�ɷɬɨɝɨ�ɦɟɬɨɞɚ�ɢ�
ɟɝɨ� ɜɵɫɨɤɨɣ� ɚɥɝɨɪɢɬɦɢɱɧɨɫɬɶɸ�� ɱɬɨ� ɨɬɤɪɵɜɚɟɬ� ɲɢɪɨɤɢɟ� ɜɨɡɦɨɠɧɨɫɬɢ� ɞɥɹ� ɢɫɩɨɥɶɡɨɜɚɧɢɹ�
ɜɵɱɢɫɥɢɬɟɥɶɧɨɣ� ɬɟɯɧɢɤɢ��Ɇɟɬɨɞ� ɫɟɬɨɤ� ɞɚɟɬ� ɜɨɡɦɨɠɧɨɫɬɶ� ɜ� ɦɚɬɟɦɚɬɢɱɟɫɤɨɣ� ɮɨɪɦɭɥɢɪɨɜɤɟ�
ɡɚɞɚɱɢ�ɦɚɤɫɢɦɚɥɶɧɨ�ɨɬɪɚɡɢɬɶ� ɫɩɟɰɢɮɢɤɭ� ɩɪɨɬɟɤɚɧɢɹ� ɪɟɚɥɶɧɨɝɨ�ɩɪɨɰɟɫɫɚ�ɢ�ɩɪɚɤɬɢɱɟɫɤɢ�ɧɟ�
ɧɚɥɚɝɚɟɬ�ɨɝɪɚɧɢɱɟɧɢɣ�ɧɚ�ɭɫɥɨɜɢɹ�ɡɚɞɚɱɢ�>��@�

ɋ�ɷɬɨɣ�ɰɟɥɶɸ�ɪɚɡɪɚɛɨɬɚɧ�ɢ�ɪɟɚɥɢɡɨɜɚɧ�ɚɥɝɨɪɢɬɦ�ɱɢɫɥɟɧɧɨɝɨ�ɦɨɞɟɥɢɪɨɜɚɧɢɹ�ɩɪɨɰɟɫɫɚ�
ɧɚɝɪɟɜɚ� ɫɤɜɚɠɢɧɧɨɣ� ɠɢɞɤɨɫɬɢ� ɩɪɢ� ɢɡɨɥɹɰɢɢ� ɩɨɝɥɨɳɚɸɳɟɝɨ� ɝɨɪɢɡɨɧɬɚ� ɬɟɪɦɨɩɥɚɫɬɢɱɧɵɦɢ�

ɦɚɬɟɪɢɚɥɚɦɢ�� Ɋɚɡɪɚɛɨɬɚɧɧɚɹ�
ɩɪɨɝɪɚɦɦɚ�ɩɨɡɜɨɥɹɟɬ�ɩɪɢ�ɡɚɞɚɧɧɨɣ�
ɦɨɳɧɨɫɬɢ� ɷɥɟɤɬɪɨɧɚɝɪɟɜɚɬɟɥɹ��
ɬɟɩɥɨɮɢɡɢɱɟɫɤɢɯ� ɫɜɨɣɫɬɜɚɯ�
ɫɤɜɚɠɢɧɧɨɣ� ɠɢɞɤɨɫɬɢ� ɢ� ɝɨɪɧɨɣ�
ɩɨɪɨɞɵ� ɩɨɝɥɨɳɚɸɳɟɝɨ� ɩɥɚɫɬɚ�
ɩɨɡɜɨɥɹɟɬ� ɨɩɪɟɞɟɥɢɬɶ� ɯɚɪɚɤɬɟɪ�
ɪɚɫɩɪɟɞɟɥɟɧɢɹ� ɬɟɦɩɟɪɚɬɭɪɵ� ɜɨ�
ɜɪɟɦɟɧɢ�ɢ�ɩɪɨɫɬɪɚɧɫɬɜɟ��ɪɢɫ�����

Ⱥɧɚɥɢɡ� ɪɟɡɭɥɶɬɚɬɨɜ�
ɚɧɚɥɢɬɢɱɟɫɤɢɯ� ɢɫɫɥɟɞɨɜɚɧɢɣ�
ɩɨɡɜɨɥɢɥ�ɬɟɨɪɟɬɢɱɟɫɤɢ�ɨɛɨɫɧɨɜɚɬɶ�
ɜɨɡɦɨɠɧɨɫɬɶ�ɧɚɝɪɟɜɚ�ɩɪɢɡɚɛɨɣɧɨɣ�
ɡɨɧɵ� ɫɤɜɚɠɢɧɵ� ɞɨ� ɬɟɦɩɟɪɚɬɭɪɵ�

����«���� qɋ�
ɷɥɟɤɬɪɨɧɚɝɪɟɜɚɬɟɥɹɦɢ� ɦɨɳɧɨɫɬɶɸ�
�«��� ɤȼɬ� ɢ� ɪɚɡɪɚɛɨɬɚɬɶ� ɪɟɠɢɦ�
ɢɡɨɥɹɰɢɢ� ɩɨɝɥɨɳɚɸɳɟɝɨ�
ɝɨɪɢɡɨɧɬɚ� ɫ� ɩɪɢɦɟɧɟɧɢɟɦ�
ɬɟɪɦɨɩɥɚɫɬɢɱɧɨɝɨ�ɦɚɬɟɪɢɚɥɚ�

Ɋɟɡɭɥɶɬɚɬɵ� ɚɧɚɥɢɬɢɱɟɫɤɢɯ�
ɢɫɫɥɟɞɨɜɚɧɢɣ� ɧɚɲɥɢ�
ɩɨɞɬɜɟɪɠɞɟɧɢɟ� ɜ� ɯɨɞɟ� ɩɪɨɜɟɞɟɧɢɹ�
ɫɤɜɚɠɢɧɧɵɯ� ɢɫɫɥɟɞɨɜɚɧɢɣ�� ɜ�

ɪɟɡɭɥɶɬɚɬɟ�ɤɨɬɨɪɵɯ�ɭɫɬɚɧɨɜɥɟɧɚ�ɡɚɜɢɫɢɦɨɫɬɶ�ɢɡɦɟɧɟɧɢɹ�ɬɟɦɩɟɪɚɬɭɪɵ�ɫɤɜɚɠɢɧɧɨɣ�ɠɢɞɤɨɫɬɢ�
ɩɨ�ɨɫɢ�ɫɤɜɚɠɢɧɵ�ɫ�ɬɟɱɟɧɢɟɦ�ɜɪɟɦɟɧɢ��ɪɢɫ�����

]X

J E

Ɋɢɫ�� ��� Ɋɚɫɩɪɟɞɟɥɟɧɢɟ� ɬɟɦɩɟɪɚɬɭɪɧɨɝɨ� ɩɨɥɹ� ɜ�
ɫɤɜɚɠɢɧɟ�ɞɢɚɦɟɬɪɨɦ����ɦɦ�ɩɨ�ɢɫɬɟɱɟɧɢɢ���ɱ�ɪɚɛɨɬɵ�
ɷɥɟɤɬɪɨɧɚɝɪɟɜɚɬɟɥɹ�ɦɨɳɧɨɫɬɶɸ����ɤȼɬ



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

��

Ⱦɨɫɬɨɜɟɪɧɨɫɬɶ� ɪɟɡɭɥɶɬɚɬɨɜ�
ɱɢɫɥɟɧɧɨɝɨ� ɦɨɞɟɥɢɪɨɜɚɧɢɹ� ɩɨɞɬɜɟɪɠɞɚɟɬɫɹ�
ɡɧɚɱɢɬɟɥɶɧɵɦ� ɨɛɴɟɦɨɦ� ɜɵɩɨɥɧɟɧɧɵɯ�
ɫɤɜɚɠɢɧɧɵɯ� ɢɫɫɥɟɞɨɜɚɧɢɣ�� ɨɛɟɫɩɟɱɢɜɚɸɳɢɯ�
ɧɚɞɟɠɧɨɫɬɶ� ɩɨɥɭɱɟɧɧɵɯ� ɪɟɡɭɥɶɬɚɬɨɜ� ɩɪɢ�
ɪɚɫɯɨɠɞɟɧɢɢ� ɫ� ɬɟɨɪɟɬɢɱɟɫɤɢɦɢ�
ɢɫɫɥɟɞɨɜɚɧɢɹɦɢ�ɜ�ɩɪɟɞɟɥɚɯ���±����

ȼɵɜɨɞɵ
ɇɚ� ɨɫɧɨɜɚɧɢɢ� ɜɵɩɨɥɧɟɧɧɵɯ�

ɢɫɫɥɟɞɨɜɚɧɢɣ� ɩɪɟɞɥɨɠɟɧɚ� ɧɟɬɪɚɞɢɰɢɨɧɧɚɹ�
ɬɟɯɧɨɥɨɝɢɹ� ɢɡɨɥɹɰɢɢ� ɡɨɧ� ɩɨɝɥɨɳɟɧɢɹ��
ɤɨɬɨɪɚɹ� ɛɚɡɢɪɭɟɬɫɹ� ɧɚ� ɡɚɩɨɥɧɟɧɢɢ� ɤɚɧɚɥɨɜ�
ɩɨɝɥɨɳɟɧɢɹ� ɪɚɫɩɥɚɜɨɦ� ɥɟɝɤɨɩɥɚɜɤɢɯ�
ɦɚɬɟɪɢɚɥɨɜ�

ɋɨɫɬɚɜɥɟɧɧɚɹ� ɦɚɬɟɦɚɬɢɱɟɫɤɚɹ� ɦɨɞɟɥɶ
ɬɟɦɩɟɪɚɬɭɪɧɨɝɨ� ɩɨɥɹ� ɩɨɡɜɨɥɹɟɬ� ɨɩɢɫɚɬɶ�
ɩɪɨɰɟɫɫ�ɬɟɩɥɨɩɟɪɟɞɚɱɢ�ɩɪɢ�ɷɥɟɤɬɪɨɬɟɩɥɨɜɨɣ�
ɨɛɪɚɛɨɬɤɟ� ɫɤɜɚɠɢɧɵ� ɜ� ɡɨɧɟ� ɨɫɥɨɠɧɟɧɢɹ�� ȼ�
ɪɟɡɭɥɶɬɚɬɟ� ɪɚɡɥɢɱɢɹ� ɬɟɩɥɨɮɢɡɢɱɟɫɤɢɯ�
ɫɜɨɣɫɬɜ� ɧɚ� ɝɪɚɧɢɰɟ� ɪɚɡɞɟɥɚ� ɞɜɭɯ� ɫɪɟɞ�
�ɫɤɜɚɠɢɧɧɚɹ�ɠɢɞɤɨɫɬɶ�± ɩɨɪɨɞɚ��ɩɪɨɢɫɯɨɞɢɬ�
ɡɧɚɱɢɬɟɥɶɧɵɣ�ɩɟɪɟɩɚɞ ɬɟɦɩɟɪɚɬɭɪɵ� �ɪɢɫ�� ����
Ɋɚɡɪɚɛɨɬɚɧɧɚɹ�ɩɪɨɝɪɚɦɦɚ�ɞɥɹ�ɤɨɦɩɶɸɬɟɪɧɨɝɨ�

ɦɨɞɟɥɢɪɨɜɚɧɢɹ�ɩɚɪɚɦɟɬɪɨɜ�ɬɟɦɩɟɪɚɬɭɪɧɨɝɨ�ɩɨɥɹ��ɩɨɡɜɨɥɹɟɬ�ɜ�ɤɚɠɞɨɦ�ɤɨɧɤɪɟɬɧɨɦ�ɫɥɭɱɚɟ�ɞɥɹ�
ɪɚɡɥɢɱɧɵɯ�ɬɢɩɨɜ�ɫɪɟɞ�ɢ�ɜ�ɡɚɜɢɫɢɦɨɫɬɢ�ɨɬ�ɢɯ�ɬɟɩɥɨɮɢɡɢɱɟɫɤɢɯ�ɫɜɨɣɫɬɜ��ɜɵɛɪɚɬɶ�ɨɩɬɢɦɚɥɶɧɵɟ�
ɪɟɠɢɦɵ� ɩɪɨɰɟɫɫɚ� ɧɚɝɪɟɜɚ� ɬɟɩɥɨɧɨɫɢɬɟɥɹ�� ɨɛɟɫɩɟɱɢɜɚɸɳɢɟ� ɦɢɧɢɦɚɥɶɧɵɟ� ɩɨɬɟɪɢ� ɬɟɩɥɨɜɨɣ�
ɷɧɟɪɝɢɢ�

Ɋɟɡɭɥɶɬɚɬɵ�ɬɟɨɪɟɬɢɱɟɫɤɢɯ�ɢɫɫɥɟɞɨɜɚɧɢɣ�ɧɚɲɥɢ�ɩɨɞɬɜɟɪɠɞɟɧɢɟ�ɜ�ɯɨɞɟ�ɩɪɨɦɵɲɥɟɧɧɵɯ�
ɢɫɫɥɟɞɨɜɚɧɢɣ� ɢ� ɫɬɚɥɢ� ɛɚɡɨɣ� ɞɥɹ� ɫɨɡɞɚɧɢɹ� ɬɟɯɧɨɥɨɝɢɢ� ɢɡɨɥɹɰɢɢ� ɡɨɧ� ɩɨɝɥɨɳɟɧɢɹ�� ɭɫɩɟɲɧɨ�
ɚɩɪɨɛɢɪɨɜɚɧɧɨɣ�ɜ�ɫɤɜɚɠɢɧɧɵɯ�ɭɫɥɨɜɢɹɯ�

Ⱦɨɫɥɿɞɠɟɧɨ�ɬɟɦɩɟɪɚɬɭɪɧɟ�ɩɨɥɟ�ɜ�ɡɨɧɿ�ɞɿʀ�ɜɢɛɿɣɧɨɝɨ�ɬɟɩɥɨɜɨɝɨ�ɞɠɟɪɟɥɚ��Ɋɨɡɪɨɛɥɟɧɨ�ɡɚɝɚɥɶɧɭ�
ɤɨɧɰɟɩɰɿɸ� ɨɛɱɢɫɥɸɜɚɥɶɧɨɝɨ� ɟɤɫɩɟɪɢɦɟɧɬɭ� ɩɪɨɰɟɫɿɜ� ɬɟɩɥɨ�ɦɚɫɨɩɟɪɟɧɨɫɭ� ɩɪɢ� ɥɿɤɜɿɞɚɰɿʀ� ɩɨɝɥɢɧɚɧɧɹ�
ɩɪɨɦɢɜɚɥɶɧɨʀ�ɪɿɞɢɧɢ�ɜ�ɛɭɪɨɜɿɣ�ɫɜɟɪɞɥɨɜɢɧɿ�ɿɡ�ɡɚɫɬɨɫɭɜɚɧɧɹɦ�ɪɨɡɩɥɚɜɿɜ�ɬɟɪɦɨɩɥɚɫɬɢɱɧɢɯ�ɦɚɬɟɪɿɚɥɿɜ�

Ɂɞɿɣɫɧɟɧɨ� ɮɿɡɢɱɧɭ� ɿ� ɦɚɬɟɦɚɬɢɱɧɭ� ɩɨɫɬɚɧɨɜɤɭ� ɡɚɜɞɚɧɶ�� Ɋɨɡɪɨɛɥɟɧɨ� ɦɚɬɟɦɚɬɢɱɧɭ� ɦɨɞɟɥɶ�
ɬɟɦɩɟɪɚɬɭɪɧɨɝɨ�ɩɨɥɹ��ɳɨ�ɞɨɡɜɨɥɹɽ�ɨɩɢɫɚɬɢ�ɩɪɨɰɟɫ�ɬɟɩɥɨ�ɦɚɫɨɩɟɪɟɧɨɫɭ�ɩɪɢ�ɟɥɟɤɬɪɨɬɟɩɥɨɜɿɣ�ɨɛɪɨɛɰɿ�
ɫɜɟɪɞɥɨɜɢɧɢ�ɜ�ɡɨɧɿ�ɭɫɤɥɚɞɧɟɧɧɹ��Ɋɟɡɭɥɶɬɚɬɢ�ɬɟɨɪɟɬɢɱɧɢɯ�ɞɨɫɥɿɞɠɟɧɶ�ɩɿɞɬɜɟɪɞɠɟɧɨ�ɫɜɟɪɞɥɨɜɢɧɧɢɦɢ�
ɞɨɫɥɿɞɠɟɧɧɹɦɢ��ɜ�ɧɚɫɥɿɞɤɭ�ɹɤɢɯ�ɜɫɬɚɧɨɜɥɟɧɨ�ɡɚɥɟɠɧɿɫɬɶ�ɡɦɿɧɢ�ɬɟɦɩɟɪɚɬɭɪɢ�ɫɜɟɪɞɥɨɜɢɧɧɨʀ�ɪɿɞɢɧɢ�ɩɨ�
ɨɫɿ� ɫɜɟɪɞɥɨɜɢɧɢ� ɡ� ɱɚɫɨɦ�� ɇɚ� ɨɫɧɨɜɿ� ɜɢɤɨɧɚɧɢɯ� ɞɨɫɥɿɞɠɟɧɶ� ɡɚɩɪɨɩɨɧɨɜɚɧɨ� ɩɪɢɧɰɢɩɨɜɨ� ɧɨɜɭ��
ɧɟɬɪɚɞɢɰɿɣɧɭ� ɬɟɯɧɨɥɨɝɿɸ� ɿɡɨɥɹɰɿʀ� ɡɨɧ� ɩɨɝɥɢɧɚɧɧɹ�� ɹɤɚ� ɛɚɡɭɽɬɶɫɹ� ɧɚ� ɡɚɩɨɜɧɟɧɧɿ� ɤɚɧɚɥɿɜ� ɩɨɝɥɢɧɚɧɧɹ�
ɪɨɡɩɥɚɜɨɦ�ɥɟɝɤɨɩɥɚɜɤɢɯ�ɦɚɬɟɪɿɚɥɿɜ�

Ʉɥɸɱɨɜɿ� ɫɥɨɜɚ�� ɛɭɪɿɧɧɹ� ɫɜɟɪɞɥɨɜɢɧ�� ɩɨɝɥɢɧɚɸɱɢɣ� ɝɨɪɢɡɨɧɬ�� ɬɟɪɦɨɩɥɚɫɬɢɱɧɿ� ɦɚɬɟɪɿɚɥɢ��
ɬɟɩɥɨ�ɦɚɫɨɩɟɪɟɧɨɫ�

7+(25(7,&$/�%$6(6�2)�7(&+12/2*<�2)�,62/$7,21�
2)�$%62537,9(�+25,=216�%<�7+(5023/$67,&�0$7(5,$/6
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Ɋɢɫ�� ��� Ɋɚɫɩɪɟɞɟɥɟɧɢɟ� ɬɟɦɩɟɪɚɬɭɪɵ� ɩɨ�
ɜɵɫɨɬɟ�ɫɬɨɥɛɚ�ɠɢɞɤɨɫɬɢ����± ��ɦɢɧ����± ���
ɦɢɧ����± ���ɦɢɧ����± ���ɦɢɧ����± ����ɦɢɧ����
± ���� ɦɢɧ�� �� ± ���� ɦɢɧ�� ɇ� ±
ɷɥɟɤɬɪɨɧɚɝɪɟɜɚɬɟɥɶ



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

��

3UREOHPV�DUH�VHW�IURP�WKH�SRLQW�RI�YLHZ�RI�SK\VLFV�DQG�PDWKHPDWLFV��*HQHUDO�FRQFHSW�RI�FRPSXWDWLRQDO�
H[SHULPHQW�LV�FRQVLGHUHG�XQGHU�WKHRUHWLFDO�PRGHOOLQJ�RI�SURFHVVHV�RI�KHDW�DQG�PDVV�WUDQVIHU�LQ�HOLPLQDWLRQ�RI�
ZDVKLQJ�OLTXLG VZDOORZLQJ�LQ�D�ERUHKROH��7KHRUHWLFDO�IRXQGDWLRQV�RI�VZDOORZLQJ�KRUL]RQV�LVRODWLRQ�XVLQJ�PHOWV�
DUH�GHYHORSHG��ZLWK�DOJRULWKP�WR�PDNH�D�VRIWZDUH�V\VWHP�DOORZLQJ�WR�FDOFXODWH� WKH�KHDW�DQG�PDVV�WUDQVIHU�
SURFHVVHV�LQ�D�ZLGH�UDQJH�RI�FRQGLWLRQV�

.H\ZRUGV��GULOOLQJ�RI�KROH��VZDOORZLQJ�KRUL]RQ��WKHUPRSODVWLF�PDWHULDOV��KHDW�DQG�PDVV�WUDQVIHU�

Ʌɢɬɟɪɚɬɭɪɚ
�� ɑɭɞɢɤ�ȱ� ȱ��Ȼɨɝɨɫɥɚɜɟɰɶ�ȼ� ȼ���Ⱦɭɞɢɱ�ȱ� Ɏ��Ȼɿɨɩɨɥɿɦɟɪ�ɫɢɥɿɤɚɬɧɢɣ�ɛɭɪɨɜɢɣ�ɪɨɡɱɢɧ�ɞɥɹ�

ɛɭɪɿɧɧɹ� ɝɨɪɢɡɨɧɬɚɥɶɧɢɯ� ɫɜɟɪɞɥɨɜɢɧ ��� Ɋɨɡɜɿɞɤɚ� ɬɚ� ɪɨɡɪɨɛɤɚ� ɧɚɮɬɨɜɢɯ� ɿ� ɝɚɡɨɜɢɯ�
ɪɨɞɨɜɢɳ��± ������± ʋ������± ɋ����±����

�� ɍɞɨɫɤɨɧɚɥɟɧɧɹ� ɬɟɯɧɨɥɨɝɿʀ� ɡɚɩɨɛɿɝɚɧɧɹ� ɨɛɜɚɥɸɜɚɧɶ� ɬɚ� ɨɫɢɩɚɧɶ� ɫɬɿɧɨɤ� ɫɜɟɪɞɥɨɜɢɧɢ� ��
Ɇ� ȱ��Ɉɪɢɧɱɚɤ��ȱ� ȱ��ɑɭɞɢɤ��Ɉ� ȱ��Ʉɢɪɱɟɣ��Ɉ� ɋ��Ȼɟɣɡɢɤ����Ɋɨɡɜɿɞɤɚ�ɿ�ɪɨɡɪɨɛɤɚ�ɧɚɮɬɨɜɢɯ�ɿ�
ɝɚɡɨɜɢɯ�ɪɨɞɨɜɢɳ��±����� ± ʋ�������± ɋ �������

�� ,VRODWLRQ� WHFKQRORJ\� IRU� VZDOORZLQJ� ]RQHV� E\� WKHUPRSODVWLF� PDWHULDOV� RQ� WKH� EDVLV� RI�
SRO\HWK\OHQHɬɟUɟSKWKDODWH� �� -��.X]LQ��0�� ,VDNRYD��'��6XGDNRYD��Ɉ��0RVWLQHWV�� ���6FLHQWLILF�
EXOOHWLQ�RI�1DWLRQDO�0LQLQJ�8QLYHUVLW\� ±����� ± 1 ���± Ɋ����±���

�� Ɍɚɦɩɨɧɚɠ� ɝɨɪɧɵɯ� ɩɨɪɨɞ� ɩɪɢ� ɛɭɪɟɧɢɢ� ɝɟɨɥɨɝɨɪɚɡɜɟɞɨɱɧɵɯ� ɫɤɜɚɠɢɧ� ɥɟɝɤɨɩɥɚɜɤɢɦɢ�
ɦɚɬɟɪɢɚɥɚɦɢ� �� Ⱥ� Ɇ�� Ȼɪɚɠɟɧɟɧɤɨ�� ɋ� ȼ�� Ƚɨɲɨɜɫɤɢɣ�� Ⱥ� Ⱥ�� Ʉɨɠɟɜɧɢɤɨɜ� ɢ� ɞɪ�� ± Ʉ���
ɍɤɪȽȽɊɂ��������± ����ɫ��

�� &RQFHSW� RI� QXPHULFDO� H[SHULPHQW� RI� LVRODWLRQ� RI� DEVRUSWLYH� KRUL]RQV� E\� WKHUPRSODVWLF�
PDWHULDOV���Ⱥ� Ʉ��6XGDNRY��Ɉ� <H��.KRPHQNR��0� /��,VDNRYD��'� $��6XGDNRYD����6FLHQWLILF�
EXOOHWLQ�RI�1DWLRQDO�0LQLQJ�8QLYHUVLW\��±������±1 ��������± Ɋ����±���

�� ɂɫɫɥɟɞɨɜɚɧɢɟ� ɬɟɩɥɨɩɟɪɟɧɨɫɚ� ɜ� ɤɪɢɨɝɟɧɧɨ±ɝɪɚɜɢɣɧɨɦ� ɮɢɥɶɬɪɟ� ɩɪɢ� ɟɝɨ�
ɬɪɚɧɫɩɨɪɬɢɪɨɜɤɢ�ɩɨ�ɫɬɜɨɥɭ�ɫɤɜɚɠɢɧɵ���Ⱥ� Ⱥ��Ʉɨɠɟɜɧɢɤɨɜ��Ⱥ� Ʉ��ɋɭɞɚɤɨɜ��Ⱥ� ɘ� Ⱦɪɟɭɫ��
ȿ� ȿ��Ʌɢɫɟɧɤɨ����ɇɚɭɤɨɜɢɣ�ɜɿɫɧɢɤ�ɇȽɍ��± ������± ȼɢɩ�����± ɋ����±����

�� 6XEVWDQWLDWLRQ� RI� PLQLQJ� SDUDPHWHUV� RI� 0RQJROLD� XUDQLXP� GHSRVLWV� �
%� =KDQFKLY�'� 9� 5XGDNRY�� 2� <H�� .KRPHQNR�� /�� 7VHQG]KDY� ��6FLHQWLILF� EXOOHWLQ� RI�
1DWLRQDO�0LQLQJ�8QLYHUVLW\��±������± 1 ���± 3����±���

�� ɋɭɞɚɤɨɜȺ�Ʉ��Ɍɟɯɧɨɥɨɝɢɹ�ɢɡɨɥɹɰɢɢ�ɡɨɧ�ɩɨɝɥɨɳɟɧɢɹ�ɛɭɪɨɜɵɯ�ɫɤɜɚɠɢɧ�ɫ�ɩɪɢɦɟɧɟɧɢɟɦ�
ɬɟɪɦɨɩɥɚɫɬɢɱɧɵɯ�ɦɚɬɟɪɢɚɥɨɜ��ɚɜɬɨɪɟɮ��ɞɢɫ��ɧɚɫɨɢɫɤ��ɧɚɭɱ��ɫɬɟɩ��ɤɚɧɞ��ɬɟɯɧ��ɧɚɭɤ��ɫɩɟɰ�
���������©Ȼɭɪɟɧɢɟ�ɫɤɜɚɠɢɧª�± Ⱦɧɟɩɪɨɩɟɬɪɨɜɫɤ��������± ���ɫ�

�� %HQJW�6XQGHQ� ,QWURGXFWLRQ�WR�KHDW�WUDQVIHU� ± %RVWRQ��:7,�3UHVV��6RXWKDPSWRQ��������±����S�
��� 'UHXV�$�� ,QYHVWLJDWLRQ�RI�KHDWLQJ�RI� WKH�GULOOLQJ�ELWV�DQG�GHILQLWLRQ�RI�WKH�HQHUJ\� HIILFLHQW�

GULOOLQJ�PRGHV �� (DVWHUQ�(XURSHDQ�-RXUQDO�RI�(QWHUSULVH�7HFKQRORJLHV��7HFKQRORJLHV��±�����
± ���± 1 �������± 3� ��±����

���ɒɟɜɱɟɧɤɨ Ⱥ��ɂ�� Ɇɢɧɟɧɤɨ Ⱥ��ɋ��Ɂɚɞɚɱɚ ɋɬɟɮɚɧɚ ɩɪɢ ɧɚɥɢɱɢɢ ɤɨɧɜɟɤɰɢɢ ��� ȾɨɩɨɜLɞL
ɇɚɰLɨɧɚɥɶɧɨʀ ɚɤɚɞɟɦLʀ ɧɚɭɤɍɤɪɚʀɧɢ��± ������± ʋ ��

��� Ⱦɪɟɭɫ�Ⱥ� ɘ��Ɇɚɬɟɦɚɬɢɱɧɿ�ɦɟɬɨɞɢ�ɞɨɫɥɿɞɠɟɧɧɹ�ɬɟɩɥɨɨɛɦɿɧɭ�± Ⱦ���ȼɢɞ�ɜɨ�Ⱦɇɍ� �����±
����ɫ�

ɉɨɫɬɭɩɢɥɚ���������


