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

��

ɍȾɄ���������������

Ⱥ� Ʉ��ɋɭɞɚɤɨɜ��Ɉ� ȿ��ɏɨɦɟɧɤɨ��ɞɨɤɬɨɪɚ ɬɟɯɧɢɱɟɫɤɢɯ ɧɚɭɤ� Ⱦ��Ⱥ��ɋɭɞɚɤɨɜɚ���
Ⱥ� ɘ��Ⱦɪɟɭɫ���ɤɚɧɞ��ɬɟɯɧ��ɧɚɭɤ�

�Ƚɨɫɭɞɚɪɫɬɜɟɧɧɨɟ�ɜɵɫɲɟɟ�ɭɱɟɛɧɨɟ�ɡɚɜɟɞɟɧɢɟ�©ɇɚɰɢɨɧɚɥɶɧɵɣ�ɝɨɪɧɵɣɭɧɢɜɟɪɫɢɬɟɬª��
ɝ��Ⱦɧɟɩɪ��ɍɤɪɚɢɧɚ

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

ȺɇȺɅɂɌɂɑȿɋɄɈȿ�ɂɋɋɅȿȾɈȼȺɇɂȿ�ɂɇɇɈȼȺɐɂɈɇɇɈɃ�ɄɊɂɈȽȿɇɇɈɃ�
ɌȿɏɇɈɅɈȽɂɂ�ɅɂɄȼɂȾȺɐɂɂ�ɉɈȽɅɈɓȿɇɂə�ȼ ȻɍɊɈȼɈɃ�ɋɄȼȺɀɂɇȿ�

Ɉɫɭɳɟɫɬɜɥɟɧɚ� ɮɢɡɢɱɟɫɤɚɹ� ɢ� ɦɚɬɟɦɚɬɢɱɟɫɤɚɹ� ɩɨɫɬɚɧɨɜɤɚ� ɡɚɞɚɱ�� Ɋɚɡɪɚɛɨɬɚɧɚ�
ɦɚɬɟɦɚɬɢɱɟɫɤɚɹ�ɦɨɞɟɥɶ�ɢ�ɜɵɩɨɥɧɟɧɨ�ɬɟɨɪɟɬɢɱɟɫɤɨɟ�ɢɫɫɥɟɞɨɜɚɧɢɟ�ɩɪɨɰɟɫɫɨɜ�ɬɟɩɥɨɩɟɪɟɧɨɫɚ�ɜ�ɫɥɨɟ�
ɝɨɪɧɨɣ ɩɨɪɨɞɵ� ɜɨɤɪɭɝ� ɫɤɜɚɠɢɧɵ� ɩɪɢ� ɞɟɣɫɬɜɢɢ� ɧɚ� ɫɬɟɧɤɢ ɫɤɜɚɠɢɧɵ� ɤɪɢɨɝɟɧɧɨɝɨ�
�ɧɢɡɤɨɬɟɦɩɟɪɚɬɭɪɧɨɝɨ��ɯɥɚɞɚɝɟɧɬɚ��ɉɪɟɞɫɬɚɜɥɟɧɚ�ɞɢɧɚɦɢɤɚ�ɬɟɦɩɟɪɚɬɭɪɧɨɝɨ�ɩɨɥɹ�ɜ�ɝɨɪɧɨɣ�ɩɨɪɨɞɟ�ɢ�
ɢɫɫɥɟɞɨɜɚɧɚ ɡɚɜɢɫɢɦɨɫɬɶ� ɜɪɟɦɟɧɢ� ɩɪɨɰɟɫɫɚ� ɡɚɦɨɪɚɠɢɜɚɧɢɹ� ɨɬ� ɦɨɳɧɨɫɬɢ� ɡɚɦɨɪɨɠɟɧɧɨɝɨ� ɫɥɨɹ��
ɉɨɥɭɱɟɧɵ� ɚɧɚɥɢɬɢɱɟɫɤɢɟ� ɜɵɪɚɠɟɧɢɹ� ɞɥɹ� ɨɰɟɧɤɢ� ɩɚɪɚɦɟɬɪɨɜ� ɩɪɨɰɟɫɫɚ� ɮɨɪɦɢɪɨɜɚɧɢɹ� ɡɚɳɢɬɧɨɝɨ�
ɢɧɜɟɪɫɧɨ�ɤɪɢɨɝɟɧɧɨɝɨ� ɷɤɪɚɧɚ� ɜ� ɩɨɝɥɨɳɚɸɳɟɦ� ɝɨɪɢɡɨɧɬɟ� ɛɭɪɨɜɨɣ� ɫɤɜɚɠɢɧɵ� ɩɪɢ� ɩɪɢɦɟɧɟɧɢɢ�
ɢɧɧɨɜɚɰɢɨɧɧɨɣ�ɤɪɢɨɝɟɧɧɨɣ�ɬɟɯɧɨɥɨɝɢɢ�ɥɢɤɜɢɞɚɰɢɢ�ɩɨɝɥɨɳɟɧɢɹ�ɩɪɨɦɵɜɨɱɧɨɣ�ɠɢɞɤɨɫɬɢ�

Ʉɥɸɱɟɜɵɟ� ɫɥɨɜɚ�� ɫɤɜɚɠɢɧɚ�� ɥɢɤɜɢɞɚɰɢɹɩɨɝɥɨɳɟɧɢɹ� ɤɪɢɨɝɟɧɧɚɹ� ɬɟɯɧɨɥɨɝɢɹ�� ɬɟɩɥɨɩɟɪɟɧɨɫ��
ɚɧɚɥɢɬɢɱɟɫɤɨɟ�ɢɫɫɥɟɞɨɜɚɧɢɟ�

ɉɨɫɬɚɧɨɜɤɚ� ɩɪɨɛɥɟɦɵ�� ɉɪɨɰɟɫɫ� ɛɭɪɟɧɢɹ� ɫɤɜɚɠɢɧ� ɫɨɩɪɹɠɟɧ� ɫ� ɝɟɨɥɨɝɢɱɟɫɤɢɦɢ�
ɨɫɥɨɠɧɟɧɢɹɦɢ�� Ɉɞɧɢɦ� ɢɡ� ɧɚɢɛɨɥɟɟ� ɪɚɫɩɪɨɫɬɪɚɧɟɧɧɵɯ� ɨɫɥɨɠɧɟɧɢɣ� ɹɜɥɹɟɬɫɹ� ɩɨɝɥɨɳɟɧɢɟ�
ɩɪɨɦɵɜɨɱɧɨɣ� ɠɢɞɤɨɫɬɢ�� ɇɚ� ɥɢɤɜɢɞɚɰɢɸ� ɩɨɝɥɨɳɟɧɢɣ� ɡɚɬɪɚɱɢɜɚɟɬɫɹ� ɡɧɚɱɢɬɟɥɶɧɚɹ� ɞɨɥɹ�
ɜɪɟɦɟɧɢ�ɢ�ɫɪɟɞɫɬɜ��ɪɚɫɯɨɞɭɟɦɵɯ�ɧɚ�ɫɨɨɪɭɠɟɧɢɟ�ɫɤɜɚɠɢɧɵ�

ȼ� ɧɚɫɬɨɹɳɟɟ� ɜɪɟɦɹ� ɧɟ� ɫɭɳɟɫɬɜɭɟɬ� ɧɚɞɟɠɧɵɯ� ɬɟɯɧɨɥɨɝɢɣ� ɥɢɤɜɢɞɚɰɢɢ� ɬɚɤɨɝɨ� ɜɢɞɚ�
ɨɫɥɨɠɧɟɧɢɹ��ɗɮɮɟɤɬɢɜɧɨɫɬɶ�ɩɪɢɦɟɧɟɧɢɹ�ɬɚɤɢɯ�ɬɟɯɧɨɥɨɝɢɣ�ɢ�ɦɚɬɟɪɢɚɥɨɜ�ɧɟ�ɩɪɟɜɵɲɚɟɬ�����

Ɉɛɡɨɪ� ɩɨɫɥɟɞɧɢɯ� ɢɫɫɥɟɞɨɜɚɧɢɣ� ɢ� ɩɭɛɥɢɤɚɰɢɣ� ɩɨ� ɞɚɧɧɨɣ� ɩɪɨɛɥɟɦɟ�� ɉɪɢɱɢɧɵ��
ɜɵɡɵɜɚɸɳɢɟ�ɩɨɝɥɨɳɟɧɢɟ ɩɪɨɦɵɜɨɱɧɵɯ�ɠɢɞɤɨɫɬɟɣ�ɜ�ɫɤɜɚɠɢɧɚɯ��ɢ�ɚɧɚɥɢɡ�ɦɟɬɨɞɨɜ�ɛɨɪɶɛɵ�ɫ�
ɷɬɢɦ�ɹɜɥɟɧɢɟɦ�ɩɨɞɪɨɛɧɨ�ɪɚɫɫɦɨɬɪɟɧɵ�ɜ�>�@��

ɉɨɝɥɨɳɟɧɢɟ� ɩɪɨɦɵɜɨɱɧɨɣ� ɠɢɞɤɨɫɬɢ� ɡɧɚɱɢɬɟɥɶɧɨ� ɞɟɲɟɜɥɟ� ɩɪɟɞɭɩɪɟɞɢɬɶ�� ɱɟɦ�
ɥɢɤɜɢɞɢɪɨɜɚɬɶ��ɂɫɫɥɟɞɨɜɚɧɢɹɦ�ɜ�ɨɛɥɚɫɬɢ�ɪɚɡɪɚɛɨɬɤɢ�ɬɟɯɧɨɥɨɝɢɣ�ɩɪɟɞɭɩɪɟɠɞɟɧɢɹ�ɢ�ɛɨɪɶɛɵ�ɫ�
ɩɨɝɥɨɳɟɧɢɹɦɢ�ɩɪɨɦɵɜɨɱɧɨɣ�ɠɢɞɤɨɫɬɢ�ɩɨɫɜɹɳɟɧɨ�ɦɧɨɠɟɫɬɜɨ�ɪɚɛɨɬ��

ɉɪɟɞɭɩɪɟɠɞɟɧɢɟ�ɩɨɝɥɨɳɟɧɢɣ�ɩɪɨɦɵɜɨɱɧɨɣ�ɠɢɞɤɨɫɬɢ�ɦɨɠɟɬ�ɛɵɬɶ�ɪɟɚɥɢɡɨɜɚɧɨ�ɩɭɬɟɦ�
ɪɟɝɭɥɢɪɨɜɚɧɢɹ�ɫɜɨɣɫɬɜ�ɩɪɨɦɵɜɨɱɧɨɣ�ɠɢɞɤɨɫɬɢ��ɚ�ɬɚɤɠɟ��ɢɥɢ��ɭɦɟɧɶɲɟɧɢɹ�ɩɟɪɟɩɚɞɚ�ɞɚɜɥɟɧɢɹ�
ɧɚ� ɩɨɝɥɨɳɚɸɳɢɣ� ɝɨɪɢɡɨɧɬ� >��� �@�� ɯɨɬɹ� ɷɬɢ� ɬɟɯɧɨɥɨɝɢɢ� ɢɦɟɸɬ� ɨɝɪɚɧɢɱɟɧɧɭɸ� ɜ� ɢɡɜɟɫɬɧɨɦ�
ɫɦɵɫɥɟ�ɨɛɥɚɫɬɶ�ɩɪɢɦɟɧɟɧɢɹ�ɢ�ɜ�ɛɨɥɶɲɢɧɫɬɜɟ�ɫɥɭɱɚɟɜ�ɦɚɥɨɷɮɮɟɤɬɢɜɧɵ��

Ʌɢɤɜɢɞɚɰɢɹ� ɩɨɝɥɨɳɟɧɢɣ� ɨɛɟɫɩɟɱɢɜɚɟɬɫɹ� ɬɚɦɩɨɧɢɪɨɜɚɧɢɟɦ� ɤɚɧɚɥɨɜ� ɨɬɯɨɞɚ�
ɩɪɨɦɵɜɨɱɧɨɣ� ɠɢɞɤɨɫɬɢ� ɬɜɟɪɞɟɸɳɢɦɢ� ɢɥɢ� ɧɟɬɜɟɪɞɟɸɳɢɦɢ� ɬɚɦɩɨɧɚɠɧɵɦɢ� ɫɦɟɫɹɦɢ� ɩɭɬɟɦ�
ɫɨɡɞɚɧɢɹ�ɜɨɞɨɧɟɩɪɨɧɢɰɚɟɦɨɝɨ�ɷɤɪɚɧɚ�ɜ�ɩɨɪɨɞɟ�ɜɨɤɪɭɝ�ɫɤɜɚɠɢɧɵ��

ȼ�ɧɚɫɬɨɹɳɟɟ�ɜɪɟɦɹ�ɪɚɡɪɚɛɨɬɚɧɨ�ɛɨɥɶɲɨɟ�ɤɨɥɢɱɟɫɬɜɨ�ɬɟɯɧɨɥɨɝɢɣ�ɢ�ɬɟɯɧɢɱɟɫɤɢɯ�ɫɪɟɞɫɬɜ��
ɩɪɟɞɧɚɡɧɚɱɟɧɧɵɯ� ɞɥɹ� ɥɢɤɜɢɞɚɰɢɢ� ɩɨɝɥɨɳɟɧɢɹ� ɩɪɨɦɵɜɨɱɧɨɣ� ɠɢɞɤɨɫɬɢ�� Ɉɬɥɢɱɢɬɟɥɶɧɨɣ� ɢɯ�
ɨɫɨɛɟɧɧɨɫɬɶ� ɹɜɥɹɟɬɫɹ� ɩɪɢɦɟɧɟɧɢɟ� ɦɚɥɨɷɮɮɟɤɬɢɜɧɵɯ� ɬɚɦɩɨɧɚɠɧɵɯ� ɦɚɬɟɪɢɚɥɨɜ� ɧɚ� ɜɨɞɧɨɣ�
ɨɫɧɨɜɟ� ɫ� ɜɜɟɞɟɧɢɟɦ� ɜ� ɢɯ� ɫɨɫɬɚɜ� ɦɢɧɟɪɚɥɨɜɹɠɭɳɢɯ� ɢɥɢ� ɫɢɧɬɟɬɢɱɟɫɤɢɯ� ɜɟɳɟɫɬɜ��
ɉɨɞɬɜɟɪɠɞɟɧɢɟɦ� ɷɬɨɝɨ� ɦɨɝɭɬ� ɫɥɭɠɢɬɶ� ɞɚɧɧɵɟ� ɢɫɫɥɟɞɨɜɚɧɢɣ� ɜ� ɪɚɛɨɬɚɯ� Ⱥ� ɂ� Ȼɭɥɚɬɨɜɚ��
Ʌ� Ɇ� ɂɜɚɱɟɜɚ��ɗ� ə��Ʉɢɩɤɨ��ȼ� ɂ��Ʉɪɵɥɨɜɚ��ɇ� Ʉ��Ʌɢɩɚɬɨɜɚ��Ɇ� Ⱥ��Ɇɵɫɥɸɤɚ��ɘ� Ⱥ��ɉɨɥɨɡɨɜɚ��
ɂ� ɂ��Ɋɚɮɢɟɤɨ��ɘ� ɇ��ɋɩɢɱɚɤɚ��ɇ� ɂ��Ɍɢɬɤɨɜɚ��ɉ� Ɇ��Ɍɹɧɚ��Ⱥ� Ɇ��əɤɨɜɥɟɜɚ��ȼ� Ƚ��əɫɨɜɚ�ɢ�ɞɪ� >�@�



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

��

ɇɚɢɛɨɥɟɟ� ɪɚɫɩɪɨɫɬɪɚɧɟɧɧɵɦ� ɦɟɬɨɞɨɦ� ɢɡɨɥɹɰɢɢ� ɩɨɝɥɨɳɚɸɳɢɯ� ɝɨɪɢɡɨɧɬɨɜ� ɹɜɥɹɟɬɫɹ�
ɡɚɩɨɥɧɟɧɢɟ�ɤɚɧɚɥɨɜ�ɩɨɝɥɨɳɟɧɢɹ�ɬɚɦɩɨɧɚɠɧɵɦɢ�ɪɚɫɬɜɨɪɚɦɢ�ɭ�ɤɨɬɨɪɵɯ�ɬɚɦɩɨɧɚɠɧɵɣ�ɤɚɦɟɧɶ�
ɩɨɥɭɱɚɸɬ�ɡɚ�ɫɱɟɬ�ɹɜɥɟɧɢɹ�ɝɢɞɪɚɬɚɰɢɢ�ɜɹɠɭɳɟɝɨ�ɜɟɳɟɫɬɜɚ��Ʉ�ɬɚɤɢɦ�ɬɚɦɩɨɧɚɠɧɵɦ�ɪɚɫɬɜɨɪɚɦ�
ɦɨɠɧɨ�ɨɬɧɟɫɬɢ�ɤɨɦɩɨɡɢɬɵ�ɧɚ�ɰɟɦɟɧɬɧɨɣ�ɨɫɧɨɜɟ�

Ɂɧɚɱɢɬɟɥɶɧɵɦ�ɧɟɞɨɫɬɚɬɤɨɦ�ɰɟɦɟɧɬɧɵɯ�ɪɚɫɬɜɨɪɨɜ�ɹɜɥɹɟɬɫɹ�ɢɡɦɟɧɟɧɢɟ�ɢɯ�ɩɚɪɚɦɟɬɪɨɜ�
ɧɚ� ɤɨɧɬɚɤɬɟ� ɫɨ� ɫɤɜɚɠɢɧɧɨɣ� ɠɢɞɤɨɫɬɶɸ� �ɩɪɨɦɵɜɨɱɧɚɹ� ɠɢɞɤɨɫɬɶ�� ɮɥɸɢɞ��� ɉɪɢ� ɤɨɧɬɚɤɬɟ� ɫɨ�
ɫɤɜɚɠɢɧɧɨɣ�ɠɢɞɤɨɫɬɶɸ��ɩɪɨɢɫɯɨɞɢɬ�ɪɚɡɭɛɨɠɢɜɚɧɢɟ�ɰɟɦɟɧɬɧɨɝɨ�ɪɚɫɬɜɨɪɚ��ɟɝɨ�ɫɟɞɢɦɟɧɬɚɰɢɹ��
ɨɛɭɫɥɚɜɥɢɸɳɚɹ� ɧɟɜɨɡɦɨɠɧɨɫɬɶ� ɢɥɢ� ɫɧɢɠɟɧɢɟ� ɷɮɮɟɤɬɢɜɧɨɫɬɢ� ɢɡɨɥɹɰɢɢ� ɩɨɝɥɨɳɚɸɳɟɝɨ�
ɝɨɪɢɡɨɧɬɚ�� ɱɬɨ� ɩɪɢɜɨɞɢɬ� ɤ� ɧɟɨɛɯɨɞɢɦɨɫɬɢ� ɩɨɜɬɨɪɟɧɢɹ� ɨɩɟɪɚɰɢɣ� ɩɨ� ɰɟɦɟɧɬɢɪɨɜɚɧɢɸ�
ɩɨɝɥɨɳɚɸɳɟɝɨ�ɝɨɪɢɡɨɧɬɚ�ɛɭɪɨɜɨɣ�ɫɤɜɚɠɢɧɵ�

ɇɚ� ɤɚɮɟɞɪɟ� ɬɟɯɧɢɤɢ� ɪɚɡɜɟɞɤɢ� ɦɟɫɬɨɪɨɠɞɟɧɢɣ� ɩɨɥɟɡɧɵɯ� ɢɫɤɨɩɚɟɦɵɯ� ɇɚɰɢɨɧɚɥɶɧɨɝɨ�
ɝɨɪɧɨɝɨ�ɭɧɢɜɟɪɫɢɬɟɬɚ��ɝ��Ⱦɧɟɩɪ��ɍɤɪɚɢɧɚ��ɧɚɤɨɩɥɟɧ�ɡɧɚɱɢɬɟɥɶɧɵɣ�ɨɩɵɬ�ɪɚɡɪɚɛɨɬɤɢ�ɢ�ɜɧɟɞɪɟɧɢɹ�
ɜ� ɩɪɨɢɡɜɨɞɫɬɜɨ� ɧɟɬɪɚɞɢɰɢɨɧɧɵɯ� ɬɟɯɧɨɥɨɝɢɣ� ɢɡɨɥɹɰɢɢ� ɩɨɝɥɨɳɚɸɳɢɯ� ɝɨɪɢɡɨɧɬɨɜ�� ȼ� ɪɚɡɧɵɟ�
ɩɟɪɢɨɞɵ� ɜɪɟɦɟɧɢ�� ɩɨɞ� ɪɭɤɨɜɨɞɫɬɜɨɦ�� Ⱥ� Ɇ�� Ȼɪɚɠɟɧɟɧɤɨ�� ɪɚɡɪɚɛɨɬɚɧɵ� ɬɟɯɧɨɥɨɝɢɢ� ɢɡɨɥɹɰɢɢ�
ɩɨɝɥɨɳɚɸɳɢɯ�ɝɨɪɢɡɨɧɬɨɜ�ɧɟɬɜɟɪɞɟɸɳɢɦɢ�ɫɦɟɫɹɦɢ�ɧɚ�ɛɢɬɭɦɧɨɣ�ɨɫɧɨɜɟ�ɢ�ɬɟɪɦɨɩɥɚɫɬɢɱɧɵɦɢ�
ɦɚɬɟɪɢɚɥɚɦɢ� ɧɚ� ɨɫɧɨɜɟ� ɫɟɪɵ >�@�� ɘ� Ʌ�� Ʉɭɡɢɧɚ� ɪɚɡɪɚɛɚɬɵɜɚɟɬ� ɬɟɯɧɨɥɨɝɢɸ� ɬɚɦɩɨɧɢɪɨɜɚɧɢɹ�
ɩɨɝɥɨɳɚɸɳɢɯ� ɝɨɪɢɡɨɧɬɨɜ�� ɨɫɧɨɜɚɧɧɚɹ�ɧɚ�ɩɪɢɦɟɧɟɧɢɢ� ɬɚɦɩɨɧɚɠɧɨɝɨ�ɦɚɬɟɪɢɚɥɚ�� ɭ� ɤɨɬɨɪɨɝɨ� ɜ�
ɤɚɱɟɫɬɜɟ�ɜɹɠɭɳɟɝɨ�ɜɟɳɟɫɬɜɚ�ɩɪɢɦɟɧɹɟɬɫɹ�ɩɟɪɟɪɚɛɨɬɚɧɧɵɟ�ɛɵɬɨɜɵɟ�ɨɬɯɨɞɵ�>�@�

ɐɟɥɶ� ɧɚɫɬɨɹɳɟɣ� ɫɬɚɬɶɢ± ɪɚɡɪɚɛɨɬɚɬɶ� ɦɟɬɨɞɢɤɭ� ɪɚɫɱɟɬɚ� ɩɚɪɚɦɟɬɪɨɜ� ɮɨɪɦɢɪɨɜɚɧɢɹ�
ɡɚɳɢɬɧɨɝɨ�ɢɧɜɟɪɫɧɨ�ɤɪɢɨɝɟɧɧɨɝɨ�ɷɤɪɚɧɚ�ɜ�ɩɨɝɥɨɳɚɸɳɟɦ�ɝɨɪɢɡɨɧɬɟ�ɛɭɪɨɜɨɣ�ɫɤɜɚɠɢɧɵ�ɩɪɢ�
ɩɪɢɦɟɧɟɧɢɢ�ɢɧɧɨɜɚɰɢɨɧɧɨɣ�ɤɪɢɨɝɟɧɧɨɣ�ɬɟɯɧɨɥɨɝɢɢ�ɥɢɤɜɢɞɚɰɢɢ�ɩɨɝɥɨɳɟɧɢɹ�ɩɪɨɦɵɜɨɱɧɨɣ�
ɠɢɞɤɨɫɬɢ�

ɂɡɥɨɠɟɧɢɟ� ɨɫɧɨɜɧɨɝɨ� ɦɚɬɟɪɢɚɥɚ�� ȼ� ɧɚɫɬɨɹɳɟɣ� ɪɚɛɨɬɟ� ɩɪɟɞɥɨɠɟɧɚ� ɧɨɜɚɹ�
ɧɟɬɪɚɞɢɰɢɨɧɧɚɹ�ɷɮɮɟɤɬɢɜɧɚɹ�ɬɟɯɧɨɥɨɝɢɹ�>�@�ɥɢɤɜɢɞɚɰɢɢ�ɩɨɝɥɨɳɟɧɢɹ�ɩɪɨɦɵɜɨɱɧɨɣ�ɠɢɞɤɨɫɬɢ�
ɨɫɧɨɜɚɧɧɚɹ� ɧɚ� ɩɪɢɦɟɧɟɧɢɢ� ɬɪɚɞɢɰɢɨɧɧɵɯ� ɬɚɦɩɨɧɚɠɧɵɯ� ɦɚɬɟɪɢɚɥɨɜ�� ɜ� ɤɨɬɨɪɨɣ� ɡɚ� ɫɱɟɬ�
ɜɜɟɞɟɧɢɹ�ɧɨɜɨɣ�ɬɟɯɧɨɥɨɝɢɱɟɫɤɨɣ�ɨɩɟɪɚɰɢɢ�

� ɞɨɫɬɢɝɚɟɬɫɹ�ɩɨɜɵɲɟɧɢɟ�ɤɚɱɟɫɬɜɚ�ɢɡɨɥɹɰɢɢ�ɩɨɝɥɨɳɚɸɳɢɯ�ɝɨɪɢɡɨɧɬɨɜ�ɧɟɡɚɜɢɫɢɦɨ�ɨɬ�
ɫɬɟɩɟɧɢ� ɩɪɨɧɢɰɚɟɦɨɫɬɢ�� ɪɚɡɦɟɪɨɜ�� ɨɛɜɨɞɧɟɧɧɨɫɬɢ� ɢ� ɨɪɢɟɧɬɚɰɢɢ� ɜ� ɩɪɨɫɬɪɚɧɫɬɜɟ� ɤɚɧɚɥɨɜ�
ɩɨɝɥɨɳɟɧɢɹ��

� ɨɛɟɫɩɟɱɢɜɚɟɬɫɹ� ɪɚɜɧɨɦɟɪɧɨɟ� ɪɚɫɩɪɟɞɟɥɟɧɢɟ� ɡɚɞɚɜɥɢɜɚɟɦɵɯ� ɬɚɦɩɨɧɚɠɧɵɯ� ɫɦɟɫɟɣ� ɜ�
ɩɨɝɥɨɳɚɸɳɢɣ�ɝɨɪɢɡɨɧɬ�ɢ�ɡɚ�ɫɱɟɬ�ɷɬɨɝɨ�ɩɨɜɵɲɚɟɬɫɹ�ɷɮɮɟɤɬɢɜɧɨɫɬɶ�ɢ�ɤɚɱɟɫɬɜɨ�ɢɡɨɥɹɰɢɨɧɧɵɯ�
ɡɚɜɟɫ�

Ɍɟɯɧɢɱɟɫɤɢɣ�ɪɟɡɭɥɶɬɚɬ�ɞɨɫɬɢɝɚɟɬɫɹ�ɬɟɦ��ɱɬɨ�ɫɩɨɫɨɛ�ɬɚɦɩɨɧɢɪɨɜɚɧɢɹ�ɫɤɜɚɠɢɧ��ɪɢɫ������
ɤɨɬɨɪɵɣ�ɜɤɥɸɱɚɟɬ�ɩɪɢɝɨɬɨɜɥɟɧɢɟ�ɬɚɦɩɨɧɚɠɧɨɝɨ�ɦɚɬɟɪɢɚɥɚ��ɟɝɨ�ɬɪɚɧɫɩɨɪɬɢɪɨɜɤɭ�ɩɨ�ɫɬɜɨɥɭ�
ɫɤɜɚɠɢɧɵ� ɤ� ɩɨɝɥɨɳɚɸɳɟɦɭ� ɝɨɪɢɡɨɧɬɭ�� ɡɚɞɚɜɥɢɜɚɧɢɟ� ɫɦɟɫɢ� ɜ� ɝɨɪɢɡɨɧɬ� �ɮɨɪɦɢɪɨɜɚɧɢɟ�
ɢɡɨɥɹɰɢɨɧɧɨɣ�ɨɛɨɥɨɱɤɢ���ɨɠɢɞɚɧɢɟ�ɟɟ�ɡɚɬɜɟɪɞɟɧɢɹ�ɜ�ɝɨɪɢɡɨɧɬɟ��ɨɬɥɢɱɚɟɬɫɹ�ɬɟɦ��ɱɬɨ�ɩɪɨɰɟɫɫ�
ɢɡɨɥɹɰɢɢ� ɩɪɨɧɢɰɚɟɦɨɝɨ� ɝɨɪɢɡɨɧɬɚ� ɬɚɦɩɨɧɚɠɧɵɦɢ� ɫɦɟɫɹɦɢ� ɨɫɭɳɟɫɬɜɥɹɟɬɫɹ� ɩɨɞ� ɡɚɳɢɬɨɣ�
ɫɨɡɞɚɧɧɨɝɨ� ɜ� ɩɪɨɧɢɰɚɟɦɨɦ� ɝɨɪɢɡɨɧɬɟ� ɩɨ� ɧɢɡɤɨɬɟɦɩɟɪɚɬɭɪɧɨɣ� ɬɟɯɧɨɥɨɝɢɢ� ɢɧɜɟɪɫɧɨ�
ɤɪɢɨɝɟɧɧɨɝɨ�ɷɤɪɚɧɚ�



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

��

Ȼɥɚɝɨɞɚɪɹ� ɩɪɢɦɟɧɟɧɢɸ� ɩɪɟɞɥɨɠɟɧɧɨɣ� ɬɟɯɧɨɥɨɝɢɢ� ɬɚɦɩɨɧɢɪɨɜɚɧɢɹ� ɩɪɨɧɢɰɚɟɦɵɯ�
ɝɨɪɢɡɨɧɬɨɜ� ɨɛɟɫɩɟɱɢɜɚɸɬɫɹ� ɧɟɨɛɯɨɞɢɦɵɟ� ɜɨ� ɜɪɟɦɟɧɢ� ɬɟɯɧɨɥɨɝɢɱɟɫɤɢɟ� ɫɜɨɣɫɬɜɚ� ɤɚɤ�
ɬɚɦɩɨɧɚɠɧɨɝɨ�ɪɚɫɬɜɨɪɚ��ɬɚɤ�ɢ�ɤɚɦɧɹ��Ʉɪɨɦɟ�ɬɨɝɨ��ɬɚɦɩɨɧɢɪɨɜɚɧɢɟ�ɩɨɝɥɨɳɚɸɳɟɝɨ�ɝɨɪɢɡɨɧɬɚ�
ɩɨɞ�ɡɚɳɢɬɧɵɦ�ɷɤɪɚɧɨɦ�ɨɛɟɫɩɟɱɢɜɚɟɬ��ɩɨɜɵɲɟɧɢɟ�ɤɚɱɟɫɬɜɚ�ɢɡɨɥɹɰɢɢ�ɩɥɚɫɬɨɜ�ɧɟɡɚɜɢɫɢɦɨ�ɨɬ�
ɫɬɟɩɟɧɢ�ɩɪɨɧɢɰɚɟɦɨɫɬɢ�ɩɥɚɫɬɚ�ɢ�ɪɚɡɦɟɪɨɜ�ɩɨɝɥɨɳɚɸɳɢɯ�ɤɚɧɚɥɨɜ��ɫɭɳɟɫɬɜɟɧɧɨɟ�ɫɨɤɪɚɳɟɧɢɟ�
ɧɟɨɛɯɨɞɢɦɨɝɨ�ɞɥɹ�ɢɡɨɥɹɰɢɢ�ɨɛɴɟɦɚ�ɬɚɦɩɨɧɚɠɧɨɝɨ�ɪɚɫɬɜɨɪɚ��ȼ�ɰɟɥɨɦ�ɩɪɢɜɨɞɢɬ�ɤ�ɫɧɢɠɟɧɢɸ�
ɫɬɨɢɦɨɫɬɢ�ɫɤɜɚɠɢɧɵ�ɢ�ɟɟ�ɪɟɦɨɧɬɚ�

Ⱦɥɹ� ɨɩɪɟɞɟɥɟɧɢɹ� ɪɚɰɢɨɧɚɥɶɧɵɯ� ɬɟɯɧɨɥɨɝɢɱɟɫɤɢɯ� ɩɚɪɚɦɟɬɪɨɜ� ɬɟɯɧɨɥɨɝɢɢ�
ɬɚɦɩɨɧɢɪɨɜɚɧɢɹ�� ɫɨɡɞɚɧɢɹ� ɩɨ� ɤɪɢɨɝɟɧɧɨɣ� �ɧɢɡɤɨɬɟɦɩɟɪɚɬɭɪɧɨɣ�� ɬɟɯɧɨɥɨɝɢɢ� ɢɧɜɟɪɫɧɨ�
ɤɪɢɨɝɟɧɧɨɝɨ�ɷɤɪɚɧɚ�ɧɟɨɛɯɨɞɢɦɨ�

� ɨɩɪɟɞɟɥɟɧɢɟ�ɞɥɢɬɟɥɶɧɨɫɬɢ�ɩɪɨɰɟɫɫɚ�ɢ�ɝɥɭɛɢɧɵ�ɡɚɦɨɪɚɠɢɜɚɧɢɹ�± ɪɚɫɬɟɩɥɟɧɢɹ�ɩɨɪɨɞɵ�
� ɢɫɫɥɟɞɨɜɚɧɢɟ�ɬɟɩɥɨɜɵɯ�ɩɪɨɰɟɫɫɨɜ�ɜ�ɨɤɪɭɠɚɸɳɟɦ�ɫɤɜɚɠɢɧɭ�ɝɨɪɧɨɦ�ɦɚɫɫɢɜɟ�
Ɍɚɤɢɦ�ɨɛɪɚɡɨɦ��ɨɫɧɨɜɧɵɦ�ɨɬɥɢɱɢɟɦ�ɩɪɟɞɥɚɝɚɟɦɨɣ��ɬɟɯɧɨɥɨɝɢɢ�ɨɬ�ɢɡɜɟɫɬɧɵɯ�ɹɜɥɹɟɬɫɹ�

ɬɨ��ɱɬɨ�ɩɪɨɰɟɫɫ�ɢɡɨɥɹɰɢɢ�ɩɪɨɧɢɰɚɟɦɨɝɨ�ɝɨɪɢɡɨɧɬɚ�ɬɚɦɩɨɧɚɠɧɵɦɢ�ɫɦɟɫɹɦɢ�ɨɫɭɳɟɫɬɜɥɹɟɬɫɹ�

Ɋɢɫ�����ɋɯɟɦɵ�ɬɟɯɧɨɥɨɝɢɢ�ɢɡɨɥɹɰɢɢ�ɩɨɝɥɨɳɚɸɳɢɯ�ɝɨɪɢɡɨɧɬɨɜ�ɚ�± ɞɨɫɬɚɜɤɚ�ɜ�ɫɤɜɚɠɢɧɭ�
ɤɨɧɬɟɣɧɟɪɨɜ�ɫ�ɯɥɚɞɚɝɟɧɬɨɦ��ɛ�± ɪɚɡɪɭɲɟɧɢɟ�ɤɨɧɬɟɣɧɟɪɨɜ��ɜ�± ɮɨɪɦɢɪɨɜɚɧɢɟ�ɢɧɜɟɪɫɧɨ�
ɤɪɢɨɝɟɧɧɨɝɨ�ɷɤɪɚɧɚ�ɜ�ɡɨɧɟ�ɩɨɝɥɨɳɟɧɢɹ�ɩɪɨɦɵɜɨɱɧɨɣ�ɠɢɞɤɨɫɬɢ��ɝ�± ɪɚɡɛɭɪɢɜɚɧɢɟ�ɥɟɞɨɜɨ�
ɩɟɫɱɚɧɨɝɨ�ɤɨɦɩɨɡɢɬɚ�ɜ�ɫɤɜɚɠɢɧɟ�ɫ�ɞɚɥɶɧɟɣɲɢɦ�ɱɚɫɬɢɱɧɵɦ�ɪɚɫɬɟɩɥɟɧɢɟɦ�ɩɪɨɧɢɰɚɟɦɨɝɨ�
ɝɨɪɢɡɨɧɬɚ��ɞ�± ɡɚɞɚɜɥɢɜɚɧɢɟ�ɬɚɦɩɨɧɚɠɧɨɣ�ɫɦɟɫɢ��ɟ�± ɛɭɪɟɧɢɟ�ɫɤɜɚɠɢɧɵ���± ɫɬɟɧɤɢ�
ɫɤɜɚɠɢɧɵ����± ɛɭɪɢɥɶɧɚɹ�ɤɨɥɨɧɧɚ����± ɩɪɨɦɵɜɨɱɧɚɹ�ɠɢɞɤɨɫɬɶ����± ɤɨɥɨɧɤɨɜɵɟ�ɬɪɭɛɵ����±
ɤɨɧɬɟɣɧɟɪɵ�ɫ�ɯɥɚɞɚɝɟɧɬɨɦ����± ɫɤɜɚɠɢɧɚ����± ɩɨɝɥɨɳɚɸɳɢɣ�ɝɨɪɢɡɨɧɬ����± ɪɚɡɪɭɲɟɧɧɵɟ�
ɤɨɧɬɟɣɧɟɪɵ����± ɡɚɦɨɪɨɠɟɧɧɵɣ�ɝɨɪɢɡɨɧɬ�����± ɡɚɦɨɪɨɠɟɧɧɵɣ�ɫɬɜɨɥ�ɫɤɜɚɠɢɧɵ�����±
ɱɚɫɬɢɱɧɨ�ɪɚɫɬɟɩɥɟɧɧɵɣ�ɝɨɪɢɡɨɧɬ�����± ɬɚɦɩɨɧɚɠɧɵɣ�ɪɚɫɬɜɨɪ�ɜ�ɫɬɜɨɥɟ�ɫɤɜɚɠɢɧɵ�����±
ɬɚɦɩɨɧɚɠɧɵɣ�ɪɚɫɬɜɨɪ�ɜ�ɪɚɫɬɟɩɥɟɧɧɨɣ�ɡɨɧɟ�ɩɨɝɥɨɳɚɸɳɟɝɨ�ɝɨɪɢɡɨɧɬɚ�����±
ɬɚɦɩɨɧɚɠɧɵɣ�ɤɚɦɟɧɶ�����± ɤɟɪɧ



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

��

ɩɨɞ� ɤɪɚɬɤɨɜɪɟɦɟɧɧɨɣ� ɡɚɳɢɬɨɣ� ɢɧɜɟɪɫɧɨ�ɤɪɢɨɝɟɧɧɨɝɨ� ɷɤɪɚɧɚ�� ɫɨɡɞɚɧɧɨɝɨ� ɜ� ɩɪɨɧɢɰɚɟɦɨɦ�
ɝɨɪɢɡɨɧɬɟ�ɩɨ�ɤɪɢɨɝɟɧɧɨɣ��ɧɢɡɤɨɬɟɦɩɟɪɚɬɭɪɧɨɣ��ɬɟɯɧɨɥɨɝɢɢ�

Ɉɱɟɜɢɞɧɨ��ɱɬɨ�ɷɧɟɪɝɨɟɦɤɨɫɬɶ�ɢ�ɷɮɮɟɤɬɢɜɧɨɫɬɶ�ɬɟɯɧɨɥɨɝɢɱɟɫɤɨɝɨ�ɩɪɨɰɟɫɫɚ�ɜɨ�ɦɧɨɝɨɦ�
ɨɩɪɟɞɟɥɹɟɬɫɹ� ɬɟɩɥɨɮɢɡɢɱɟɫɤɢɦɢ� ɩɪɨɰɟɫɫɚɦɢ� ɤɨɬɨɪɵɟ� ɩɪɨɬɟɤɚɸɬ� � ɩɪɢ� ɮɨɪɦɢɪɨɜɚɧɢɢ�
ɢɧɜɟɪɫɧɨ�ɤɪɢɨɝɟɧɧɨɝɨ� ɷɤɪɚɧɚ�� Ɉɛɨɫɧɨɜɚɧɢɟ� ɪɚɰɢɨɧɚɥɶɧɵɯ� ɩɚɪɚɦɟɬɪɨɜ� ɬɟɯɧɨɥɨɝɢɢ� ɬɪɟɛɭɟɬ�
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Ɋɟɲɟɧɢɟ� ����� ɩɨɡɜɨɥɹɟɬ� ɩɪɢɛɥɢɠɟɧɧɨ� ɨɩɪɟɞɟɥɢɬɶ� ɧɟɨɛɯɨɞɢɦɨɟ� ɜɪɟɦɹ� ɩɪɨɰɟɫɫɚ�
ɡɚɦɨɪɨɡɤɢ� ɞɥɹ� ɮɨɪɦɢɪɨɜɚɧɢɹ� ɢɧɜɟɪɫɧɨ�ɤɪɢɨɝɟɧɧɨɝɨ� ɷɤɪɚɧɚ� ɛɟɡɪɚɡɦɟɪɧɨɣ� ɬɨɥɳɢɧɨɣ� O ��
ɉɪɨɜɟɞɟɦ� ɢɫɫɥɟɞɨɜɚɧɢɟ� ɩɪɨɰɟɫɫɨɜ� ɬɟɩɥɨɩɟɪɟɧɨɫɚ� ɜ� ɝɨɪɧɨɣ� ɩɨɪɨɞɵ� ɫ� ɢɫɩɨɥɶɡɨɜɚɧɢɟɦ�
ɩɨɥɭɱɟɧɧɵɯ�ɪɟɲɟɧɢɣ������ɢ������

ɇɚ�ɪɢɫ����ɩɪɟɞɫɬɚɜɥɟɧɚ�ɞɢɧɚɦɢɤɚ�ɩɪɨɦɟɪɡɚɧɢɹ�ɝɨɪɧɨɣ�ɩɨɪɨɞɵ�ɜ�ɪɚɞɢɚɥɶɧɨɦ�ɧɚɩɪɚɜɥɟɧɢɢ�
ɨɬ�ɫɬɟɧɤɢ�ɫɤɜɚɠɢɧɵ�ɩɪɢ�ɞɟɣɫɬɜɢɢ�ɯɥɚɞɚɝɟɧɬɚ��ɪɚɫɫɱɢɬɚɧɧɚɹ�ɫ�ɢɫɩɨɥɶɡɨɜɚɧɢɟɦ������

Ɉɛɨɡɧɚɱɢɦ� ɬɨɥɳɢɧɭ�ɮɨɪɦɢɪɭɸɳɟɝɨɫɹ�ɩɪɢ� ɡɚɦɨɪɨɡɤɟ�ɩɨɪɨɞɵ�ɢɧɜɟɪɫɧɨ�ɤɪɢɨɝɟɧɧɨɝɨ�
ɷɤɪɚɧɚ� UO � G �

ɂɡɦɟɧɟɧɢɟ� ɬɨɥɳɢɧɵ� ɢɧɜɟɪɫɧɨ�ɤɪɢɨɝɟɧɧɨɝɨ� ɷɤɪɚɧɚ� ɜɨ� ɜɪɟɦɟɧɢ� ɩɪɨɢɫɯɨɞɢɬ� ɜ�
ɫɨɨɬɜɟɬɫɬɜɢɢ�ɫ�ɡɚɜɢɫɢɦɨɫɬɶɸ�������ɪɢɫ�����

Ɍɚɤɢɦ�ɨɛɪɚɡɨɦ��ɜɵɪɚɠɟɧɢɹ������ɢ������ɦɨɝɭɬ�ɛɵɬɶ�ɢɫɩɨɥɶɡɨɜɚɧɵ�ɞɥɹ�ɨɰɟɧɤɢ�ɩɚɪɚɦɟɬɪɨɜ�
ɬɟɯɧɨɥɨɝɢɱɟɫɤɨɝɨ� ɩɪɨɰɟɫɫɚ� ɪɚɫɫɦɚɬɪɢɜɚɟɦɨɣ� ɬɟɯɧɨɥɨɝɢɢ� ɥɢɤɜɢɞɚɰɢɢ� ɩɨɝɥɨɳɟɧɢɹ�
ɩɪɨɦɵɜɨɱɧɨɣ�ɠɢɞɤɨɫɬɢ�



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

��

Ɋɢɫ�� ��� Ɋɚɫɩɪɟɞɟɥɟɧɢɟ� ɩɨ� ɪɚɞɢɭɫɭ� U
ɛɟɡɪɚɡɦɟɪɧɨɣ� ɬɟɦɩɟɪɚɬɭɪɵ� X ɜ� ɝɨɪɧɨɣ�
ɩɨɪɨɞɟ�ɞɥɹ�ɪɚɡɥɢɱɧɵɯ�ɡɧɚɱɟɧɢɣ�ɱɢɫɥɚ�)�

Ɋɢɫ�� ��� Ɂɚɜɢɫɢɦɨɫɬɶ� ɬɨɥɳɢɧɵ� ɢɧɜɟɪɫɧɨ�
ɤɪɢɨɝɟɧɧɨɝɨ� ɷɤɪɚɧɚ� G ɨɬ� ɛɟɡɪɚɡɦɟɪɧɨɝɨ�
ɜɪɟɦɟɧɢ�)�

ȼɵɜɨɞɵ
ɉɨɥɭɱɟɧɨ� ɩɪɢɛɥɢɠɟɧɧɨɟ� ɚɧɚɥɢɬɢɱɟɫɤɨɟ� ɪɟɲɟɧɢɟ� ɞɥɹ� ɢɫɫɥɟɞɨɜɚɧɢɹ� ɩɪɨɰɟɫɫɨɜ�

ɬɟɩɥɨɩɟɪɟɧɨɫɚ� ɜ� ɝɨɪɧɨɣ� ɩɨɪɨɞɟ� ɩɪɢ� ɮɨɪɦɢɪɨɜɚɧɢɢ� ɢɧɜɟɪɫɧɨ�ɤɪɢɨɝɟɧɧɨɝɨ� ɷɤɪɚɧɚ� ɜɨɤɪɭɝ�
ɫɤɜɚɠɢɧɵ�ɍɫɬɚɧɨɜɥɟɧɚ� ɡɚɤɨɧɨɦɟɪɧɨɫɬɶ� ɫɜɹɡɵɜɚɸɳɚɹ� ɜɪɟɦɹ� ɡɚɦɨɪɨɡɤɢ� ɝɨɪɧɨɣ� ɩɨɪɨɞɵ� ɫ�
ɬɨɥɳɢɧɨɣ� ɢɧɜɟɪɫɧɨ�ɤɪɢɨɝɟɧɧɨɝɨ� ɷɤɪɚɧɚ�ɉɨɥɭɱɟɧɧɵɟ� ɪɟɡɭɥɶɬɚɬɵ�ɦɨɝɭɬ� ɛɵɬɶ� ɢɫɩɨɥɶɡɨɜɚɧɵ�
ɞɥɹ� ɨɛɨɫɧɨɜɚɧɢɹ� ɬɟɯɧɨɥɨɝɢɱɟɫɤɨɝɨ� ɩɪɨɰɟɫɫɚ ɡɚɦɨɪɚɠɢɜɚɧɢɹ� ɝɨɪɧɨɣ� ɩɨɪɨɞɵ� ɩɪɢ� ɢɡɨɥɹɰɢɢ�
ɫɤɜɚɠɢɧɵ�ɫ�ɩɨɦɨɳɶɸ�ɧɨɜɨɣ�ɜɵɫɨɤɨɷɮɮɟɤɬɢɜɧɨɣ�ɧɢɡɤɨɬɟɦɩɟɪɚɬɭɪɧɨɣ�ɬɟɯɧɨɥɨɝɢɢ��

Ɂɞɿɣɫɧɟɧɨ� ɮɿɡɢɱɧɭ� ɿ� ɦɚɬɟɦɚɬɢɱɧɭ� ɩɨɫɬɚɧɨɜɤɭ� ɡɚɜɞɚɧɶ�� Ɋɨɡɪɨɛɥɟɧɨ� ɦɚɬɟɦɚɬɢɱɧɭ�
ɦɨɞɟɥɶ� ɿ� ɜɢɤɨɧɚɧɨ�ɬɟɨɪɟɬɢɱɧɟ�ɞɨɫɥɿɞɠɟɧɧɹ�ɩɪɨɰɟɫɿɜ�ɬɟɩɥɨɩɟɪɟɧɨɫɚ�ɜ�ɲɚɪɿ� ɝɨɪɧɨɦ�ɩɨɪɨɞɢ�
ɧɚɜɤɨɥɨ� ɫɜɟɪɞɥɨɜɢɧɢ� ɩɪɢ� ɞɿʀ� ɧɚ� ɫɬɿɧɰɿ� ɫɜɟɪɞɥɨɜɢɧɢ� ɤɪɿɨɝɟɧɧɨɝɨ� �ɧɢɡɶɤɨɬɟɦɩɟɪɚɬɭɪɧɨɝɨ��
ɯɨɥɨɞɚɝɟɧɬɭ��ɉɪɟɞɫɬɚɜɥɟɧɨ� ɞɢɧɚɦɿɤɭ�ɬɟɦɩɟɪɚɬɭɪɧɨɝɨ� ɩɨɥɹ� ɜ� ɝɿɪɫɶɤɿɣ� ɩɨɪɨɞɿ� ɿ� ɞɨɫɥɿɞɠɟɧɨ�
ɡɚɥɟɠɧɿɫɬɶ� ɱɚɫɭ� ɩɪɨɰɟɫɭ� ɡɚɦɨɪɨɠɭɜɚɧɧɹ� ɜɿɞ� ɩɨɬɭɠɧɨɫɬɿ� ɡɚɦɨɪɨɠɟɧɨɝɨ� ɝɨɪɢɡɨɧɬɭ��
Ɉɬɪɢɦɚɧɨ�ɚɧɚɥɿɬɢɱɧɿ�ɜɢɪɚɡɢ�ɞɥɹ�ɨɰɿɧɤɢ�ɩɚɪɚɦɟɬɪɿɜ�ɩɪɨɰɟɫɭ�ɮɨɪɦɭɜɚɧɧɹ�ɡɚɯɢɫɧɨɝɨ�ɿɧɜɟɪɫɧɨ�
ɤɪɿɨɝɟɧɧɨɝɨ� ɟɤɪɚɧɭ� ɜ� ɩɨɝɥɢɧɚɸɱɨɦɭ� ɝɨɪɢɡɨɧɬɿ� ɛɭɪɨɜɨʀ� ɫɜɟɪɞɥɨɜɢɧɢ� ɩɪɢ� ɡɚɫɬɨɫɭɜɚɧɧɿ�
ɿɧɧɨɜɚɰɿɣɧɨʀ�ɤɪɿɨɝɟɧɧɨʀ�ɬɟɯɧɨɥɨɝɿʀ�ɥɿɤɜɿɞɚɰɿʀ�ɩɨɝɥɢɧɚɧɧɹ�ɩɪɨɦɢɜɚɥɶɧɨʀ�ɪɿɞɢɧɢ�

Ʉɥɸɱɨɜɿ� ɫɥɨɜɚ�� ɫɜɟɪɞɥɨɜɢɧɚ�� ɥɿɤɜɿɞɚɰɿɹ� ɩɨɝɥɢɧɚɧɧɹ�� ɤɪɿɨɝɟɧɧɚ� ɬɟɯɧɨɥɨɝɿɹ��
ɬɟɩɥɨɩɟɪɟɧɨɫ��ɚɧɚɥɿɬɢɱɧɟ�ɞɨɫɥɿɞɠɟɧɧɹ�

$1$/<7,&$/�5(6($5&+�2)�,1129$7,9(�&5<2*(1,&�
7(&+12/2*<�2)�/,48,'$7,21�2)�$%62537,21�,1�'5,//+2/(

7KH�HQHUJ\�FRQVXPSWLRQ�RI�WHFKQRORJ\�DQG�LWV�HIILFLHQW�GHSHQG�RQ�GXUDWLRQ�WLPH�RI�SURFHVV�
DQG�WKLFNQHVV�RI�IUHH]LQJ�OD\HU��7KH�SDSHU�FRQVLGHUV�WKH�QHZ�WHFKQRORJ\�SOXJJLQJ�ZHOOV�ZDOOV�XVLQJ�
IUHH]LQJ� URFN�� 7KH� VFKHPH� RI� WKLV� WHFKQRORJ\� LV� SUHVHQWHG� KHUHLQ�� ,W� QHHGHG� WKH� LQYHVWLJDWLRQ� RI�
WHPSHUDWXUH�VWDWH�RI�ZHOO�VXUURXQGLQJ�URFN�PDVVLYH WR�GHILQLWH�WKH�UDWLRQDO�SDUDPHWHUV�RI�WKH�IUHH]H�
LPSDFW��$�PDWKHPDWLFDO�PRGHO�RI�KHDW�WUDQVIHU�SURFHVVHV�LQ�URFN�PDVVLYH�XQGHU�UHIULJHUDQW�LPSDFW�
ZDV�SURSRVHG��$Q�DSSUR[LPDWH�DQDO\WLFDO�PHWKRG�RI�FDOFXODWLRQ�RI�WHPSHUDWXUH�ILHOGV�LQ�WKH�URFN�ZDV�
GHYHORSHG��7KH�UHVHDUFK�RI�WKH�G\QDPLFV�RI�URFN�WHPSHUDWXUH�ZDV�FRQGXFWHG�

.H\ZRUGV�ZHOO�� HOLPLQDWLRQ� RI� DEVRUSWLRQ�� FU\RJHQLF� WHFKQRORJ\�� KHDW� WUDQVIHU� LQ� URFN��
WHPSHUDWXUH�ILHOG��DQDO\WLFDO�VWXG\�



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

��

Ʌɢɬɟɪɚɬɭɪɚ
�� Ɍɚɦɩɨɧɚɠ� ɝɨɪɧɵɯ� ɩɨɪɨɞ� ɩɪɢ� ɛɭɪɟɧɢɢ� ɝɟɨɥɨɝɨɪɚɡɜɟɞɨɱɧɵɯ� ɫɤɜɚɠɢɧ� ɥɟɝɤɨɩɥɚɜɤɢɦɢ�

ɦɚɬɟɪɢɚɥɚɦɢ� �� Ⱥ� Ɇ�� Ȼɪɚɠɟɧɟɧɤɨ�� ɋ� ȼ�� Ƚɨɲɨɜɫɤɢɣ�� Ⱥ� Ⱥ�� Ʉɨɠɟɜɧɢɤɨɜ� ɢ� ɞɪ�� ± Ʉ���
ɍɤɪȽȽɊɂ��������± ����ɫ�

�� 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����±���

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

�� ɉɚɬɟɧɬ�ɧɚ�ɤɨɪɢɫɧɭ�ɦɨɞɟɥɶ�ʋ��������ɍɤɪɚʀɧɚ��ɆɉɄ�(��%��������ɋɩɨɫɿɛ�ɬɚɦɩɨɧɭɜɚɧɧɹ�
ɫɜɟɪɞɥɨɜɢɧ ��Ⱥ�� Ʉ�� ɋɭɞɚɤɨɜ��ɘ��Ʌ�� Ʉɭɡɢɧ�Ⱦ��Ⱥ�� ɋɭɞɚɤɨɜɚ�� ± Ɂɚɹɜɥ�� ���������� ɨɩɭɛɥ��
����������Ȼɸɥ����

�� Ɇɨɞɟɥɢɪɨɜɚɧɢɟ� ɬɟɩɥɨɩɟɪɟɧɨɫɚ� ɜ� ɜɨɞɨɧɨɫɧɨɦ� ɝɨɪɢɡɨɧɬɟ� ɩɪɢ� ɚɤɤɭɦɭɥɹɰɢɢ� ɢ� ɨɬɛɨɪɟ�
ɬɟɩɥɨɜɨɣ�ɷɧɟɪɝɢɢ���ɂ� Ⱥ��ɋɚɞɨɜɟɧɤɨ��Ⱦ� ȼ��Ɋɭɞɚɤɨɜ��Ⱥ� ȼ��ɂɧɤɢɧ��Ɂ� ɇ��əɤɭɛɨɜɫɤɚɹ ��
ɇɚɭɤ��ɜɿɫɧ��ɇȽɍ� ± ����� ± ʋ����± ɋ����±���

�� Ɇɢɯɚɣɥɨɜ�ɉ� ɇ�� Ɇɢɯɚɣɥɨɜ�Ⱥ� ɉ���Ʉɭɥɶɫɚɪɢɧɚ�ɇ� Ⱥ��Ɍɟɦɩɟɪɚɬɭɪɧɨɟ�ɩɨɥɟ�ɜ�ɫɤɜɚɠɢɧɟ�ɜ�
ɚɫɢɦɩɬɨɬɢɱɟɫɤɨɦ�ɩɪɢɛɥɢɠɟɧɢɢ����Ɏɭɧɞɚɦɟɧɬ� ɢɫɫɥɟɞ��± ������± ʋ��� ± ɋ� ��±���

�� &RQFHSW� RI� QXPHULFDO� H[SHULPHQW� RI� LVRODWLRQ� RI� DEVRUSWLYH� KRUL]RQV� E\� WKHUPRSODVWLF�
PDWHULDOV���Ⱥ� Ʉ��6XGDNRY��Ɉ� <H��.KRPHQNR��0� /��,VDNRYD��'� $��6XGDNRYD����6FLHQW��EXOO��
RI�1DW��0LQLQJ8QLYHU��± ������±1����������± 3����±���

�� ɂɫɫɥɟɞɨɜɚɧɢɟ�ɬɟɩɥɨɩɟɪɟɧɨɫɚ�ɜ�ɤɪɢɨɝɟɧɧɨ�ɝɪɚɜɢɣɧɨɦ�ɮɢɥɶɬɪɟ�ɩɪɢ�ɟɝɨ�ɬɪɚɧɫɩɨɪɬɢɪɨɜɤɟ�
ɩɨ�ɫɬɜɨɥɭ�ɫɤɜɚɠɢɧɵ�� Ⱥ� Ⱥ��Ʉɨɠɟɜɧɢɤɨɜ��Ⱥ� ɘ��Ⱦɪɟɭɫ��ȿ ȿ� Ʌɵɫɟɧɤɨ��Ⱥ� Ʉ��ɋɭɞɚɤɨɜ����
ɇɚɭɤ��ɜɿɫɧ��ɇȽɍ��± �����±ʋ ��±ɋ����±���

��� Ʉɨɠɟɜɧɢɤɨɜ�Ⱥ� Ⱥ���ɋɭɞɚɤɨɜ�Ⱥ� Ʉ���Ƚɪɢɧɹɤ�Ⱥ� Ⱥ��Ƚɪɚɜɢɣɧɵɟ�ɮɢɥɶɬɪɵ�ɫ�ɢɫɩɨɥɶɡɨɜɚɧɢɟɦ�
ɷɮɮɟɤɬɚ�ɞɜɭɯɮɚɡɧɨɝɨ�ɢɧɜɟɪɫɧɨɝɨ�ɩɟɪɟɯɨɞɚ�ɚɝɪɟɝɚɬɧɨɝɨ�ɫɨɫɬɨɹɧɢɹ�ɜɹɠɭɳɟɝɨ�ɜɟɳɟɫɬɜɚ�
��� ɉɨɪɨɞɨɪɚɡɪɭɲɚɸɳɢɣ� ɢ� ɦɟɬɚɥɥɨɨɛɪɚɛɚɬɵɜɚɸɳɢɣ� ɢɧɫɬɪɭɦɟɧɬ� ± ɬɟɯɧɢɤɚ� ɢ�
ɬɟɯɧɨɥɨɝɢɹ�ɟɝɨ�ɢɡɝɨɬɨɜɥɟɧɢɹ�ɢ�ɩɪɢɦɟɧɟɧɢɹ��ɫɛ��ɧɚɭɱ��ɬɪ��± ������± ȼɵɩ������± ɋ����±���

��� %HQJW�6XQGHQ�,QWURGXFWLRQ�WR�KHDW�WUDQVIHU����:7,�3UHVV��± 6RXWKDPSWRQ��%RVWRQ�������± ����
S�

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

��� 6FKHYFKHQNR�$� ,��=DGDFKD�6WHIDQD�SUL�QDOLFKLL�NRQYHNWVLL>6WHSKHQ¶V�SUREOHP�DW�WKH�SUHVHQFH�
RI�FRQYHFWLRQ � 5HSRUWV�RI�WKH�1DWLRQDO�$FDGHP\�RI�6FLHQFHV�RI�8NUDLQH� ± ������± 1 ���±
3���±���

ɉɨɫɬɭɩɢɥɚ���������


