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

��

ɍȾɄ �������������������������

Ⱥ� ɉ��Ɂɚɤɨɪɚ� ȿ� ɉ��ȼɢɧɨɝɪɚɞɨɜɚ� ɤɚɧɞɢɞɚɬɵ ɬɟɯɧɢɱɟɫɤɢɯ ɧɚɭɤ�
Ⱥ� Ⱥ�ɒɭɥɶɠɟɧɤɨ� ɱɥ��ɤɨɪɪ��ɇȺɇ�ɍɤɪɚɢɧɵ� ȼ� Ƚ� Ƚɚɪɝɢɧ� Ⱥ� ɇ� ɋɨɤɨɥɨɜ� ɤɚɧɞɢɞɚɬɵ�

ɬɟɯɧɢɱɟɫɤɢɯ�ɧɚɭɤ��ȿ� Ⱥ��Ɂɚɤɨɪɚ

ɂɧɫɬɢɬɭɬ�ɫɜɟɪɯɬɜɟɪɞɵɯ�ɦɚɬɟɪɢɚɥɨɜ�ɢɦ��ȼ�ɇ��Ȼɚɤɭɥɹ�ɇȺɇ�ɍɤɪɚɢɧɵ��ɝ�Ʉɢɟɜ

ɈɐȿɇɄȺ�ɗɎɎȿɄɌɂȼɇɈɋɌɂ�ɊȺɁɊɍɒȿɇɂə�ɌȼȿɊȾɕɏ�ȽɈɊɇɕɏ�ɉɈɊɈȾ�
ȻɍɊɈȼɕɆɂ�ɄɈɊɈɇɄȺɆɂ��ɈɋɇȺɓȿɇɇɕɆɂ�ɋɂɇɌȿɌɂɑȿɋɄɂɆɂ�ȺɅɆȺɁȺɆɂ�

ɂ�ȼɋɌȺȼɄȺɆɂ�ȺɉɄɆ�

ɐɟɥɶɸ� ɞɚɧɧɨɣ� ɪɚɛɨɬɵ� ɛɵɥɚ� ɨɰɟɧɤɚ ɷɮɮɟɤɬɢɜɧɨɫɬɢ� ɪɚɡɪɭɲɟɧɢɹ� ɬɜɟɪɞɵɯ� ɝɨɪɧɵɯ� ɩɨɪɨɞ�
ɛɭɪɨɜɵɦɢ� ɤɨɪɨɧɤɚɦɢ� ɫ� ɚɥɦɚɡɨɫɨɞɟɪɠɚɳɟɣ� ɤɨɦɛɢɧɢɪɨɜɚɧɧɨɣ� ɦɚɬɪɢɰɟɣ�� ɨɛɴɟɦɧɵɣ� ɫɥɨɣ� ɤɨɬɨɪɨɣ�
ɨɫɧɚɳɟɧ� ɫɢɧɬɟɬɢɱɟɫɤɢɦɢ� ɚɥɦɚɡɚɦɢ� ɢ� ɜɫɬɚɜɤɚɦɢ� ɢɡ� ȺɉɄɆ��� ɚ� ɬɚɤɠɟ� ɜɥɢɹɧɢɹ� ɨɫɧɚɳɟɧɢɹ�
ɤɨɦɛɢɧɢɪɨɜɚɧɧɨɣ�ɦɚɬɪɢɰɵ�ɧɚ� ɷɧɟɪɝɨɟɦɤɨɫɬɶ�ɩɪɨɰɟɫɫɚ� ɪɚɡɪɭɲɟɧɢɹ� ɝɨɪɧɨɣ�ɩɨɪɨɞɵ�ɩɭɬɟɦ�ɢɡɭɱɟɧɢɹ�
ɪɚɡɦɟɪɚ�ɲɥɚɦɚ��ɨɛɪɚɡɨɜɚɜɲɟɝɨɫɹ�ɩɪɢ�ɛɭɪɟɧɢɢ� ɉɪɢɦɟɧɟɧɢɟ�ɩɨɪɨɞɨɪɚɡɪɭɲɚɸɳɢɯ�ɜɫɬɚɜɨɤ�ɢɡ�ȺɉɄɆ��
ɜ� ɛɭɪɨɜɵɯ� ɤɨɪɨɧɤɚɯ� ɫ� ɚɥɦɚɡɨɫɨɞɟɪɠɚɳɟɣ� ɤɨɦɛɢɧɢɪɨɜɚɧɧɨɣ� ɦɚɬɪɢɰɟɣ� ɩɪɢɜɨɞɢɬ� ɤ� ɩɨɜɵɲɟɧɢɸ�
ɲɟɪɨɯɨɜɚɬɨɫɬɢ�ɦɢɤɪɨɩɪɨɮɢɥɹ�ɩɨɜɟɪɯɧɨɫɬɢ�ɡɚɛɨɹ�ɫɤɜɚɠɢɧɵ�ɨɬ������ɞɨ������ɪɚɡ��ɫɧɢɠɟɧɢɸ�ɢɡɧɨɫɚ�
ɤɨɦɛɢɧɢɪɨɜɚɧɧɨɣ� ɦɚɬɪɢɰɵ� ɤɨɪɨɧɤɢ� ɩɨ� ɜɵɫɨɬɟ� ɜ� ���� ɪɚɡɚ� ɛɥɚɝɨɞɚɪɹ� ɜɵɫɨɤɨɣ� ɢɡɧɨɫɨɫɬɨɣɤɨɫɬɢ�
ɦɚɬɟɪɢɚɥɚ� ȺɉɄɆ�� ɢ� ɩɨɜɵɲɟɧɢɸ� ɫɪɟɞɧɟɣ� ɦɟɯɚɧɢɱɟɫɤɨɣ� ɫɤɨɪɨɫɬɢ� ɛɭɪɟɧɢɹ� ɜ� ����� ɪɚɡɚ�� Ȼɥɚɝɨɞɚɪɹ�
ɜɵɫɨɤɨɣ� ɢɡɧɨɫɨɫɬɨɣɤɨɫɬɢ� ɦɚɬɟɪɢɚɥɚ� ȺɉɄɆ�� ɨɛɟɫɩɟɱɢɜɚɟɬɫɹ� ɩɪɟɢɦɭɳɟɫɬɜɟɧɧɨɟ� ɜɵɫɬɭɩɚɧɢɟ�
ɩɨɪɨɞɨɪɚɡɪɭɲɚɸɳɟɣ�ɜɫɬɚɜɤɢ�ɧɚɞ�ɬɟɥɨɦ�ɚɥɦɚɡɨɫɨɞɟɪɠɚɳɟɣ�ɦɚɬɪɢɰɵ��ɩɨɡɜɨɥɹɸɳɟɟ�ɩɨɞɞɟɪɠɢɜɚɬɶ�
ɜ� ɩɪɨɰɟɫɫɟ� ɛɭɪɟɧɢɹ� ɫɨɨɬɜɟɬɫɬɜɭɸɳɢɣ� ɜɵɥɟɬ� ɚɥɦɚɡɨɜ� ɢ� ɫɩɨɫɨɛɫɬɜɭɹ� ɜɵɫɨɤɨɷɮɮɟɤɬɢɜɧɨɣ� ɪɚɛɨɬɟ�
ɤɨɪɨɧɤɢ�ɜ�ɰɟɥɨɦ�ɩɪɢ�ɧɢɡɤɨɣ�ɷɧɟɪɝɨɟɦɤɨɫɬɢ�ɩɪɨɰɟɫɫɚ�ɛɭɪɟɧɢɹ�

Ʉɥɸɱɟɜɵɟ� ɫɥɨɜɚ�� ɛɭɪɨɜɚɹ� ɤɨɪɨɧɤɚ� ɫɢɧɬɟɬɢɱɟɫɤɢɟ� ɚɥɦɚɡɵ�� ɚɥɦɚɡɨɫɨɞɟɪɠɚɳɚɹ
ɤɨɦɛɢɧɢɪɨɜɚɧɧɚɹ� ɦɚɬɪɢɰɚ�� ɩɨɪɨɞɨɪɚɡɪɭɲɚɸɳɚɹ� ɜɫɬɚɜɤɚ�� ɷɮɮɟɤɬɢɜɧɨɫɬɶ� ɪɚɡɪɭɲɟɧɢɹ� ɝɨɪɧɵɯ�
ɩɨɪɨɞ�� ɢɡɧɨɫɨɫɬɨɣɤɨɫɬɶ�� ɲɟɪɨɯɨɜɚɬɨɫɬɶ� ɦɢɤɪɨɩɪɨɮɢɥɹ� ɡɚɛɨɹ� ɷɧɟɪɝɨɟɦɤɨɫɬɶ� ɪɚɡɪɭɲɟɧɢɹ� ɝɨɪɧɨɣ�
ɩɨɪɨɞɵ

Ⱥɥɦɚɡɧɵɟ� ɩɨɥɢɤɪɢɫɬɚɥɥɢɱɟɫɤɢɟ� ɫɜɟɪɯɬɜɟɪɞɵɟ� ɦɚɬɟɪɢɚɥɵ� ɧɚɲɥɢ� ɲɢɪɨɤɨɟ�
ɩɪɢɦɟɧɟɧɢɟ� ɜ� ɤɚɱɟɫɬɜɟ� ɪɚɛɨɱɢɯ� ɷɥɟɦɟɧɬɨɜ� ɜ� ɛɭɪɨɜɨɦ� ɢɧɫɬɪɭɦɟɧɬɟ� ȼ� ɂɧɫɬɢɬɭɬɟ�
ɫɜɟɪɯɬɜɟɪɞɵɯ� ɦɚɬɟɪɢɚɥɨɜ� ɇȺɇ� ɍɤɪɚɢɧɵ� �ɂɋɆ�� ɪɚɡɪɚɛɨɬɚɧ� ɰɟɥɵɣ� ɪɹɞ� ɛɭɪɨɜɨɝɨ�
ɢɧɫɬɪɭɦɟɧɬɚ�ɢɡ�ɫɢɧɬɟɬɢɱɟɫɤɢɯ�ɦɨɧɨɤɪɢɫɬɚɥɥɢɱɟɫɤɢɯ�ɚɥɦɚɡɨɜ ɬɢɩɚ�Ȼɋ��ɤɨɬɨɪɵɣ�ɜ�ɩɨɪɨɞɚɯ�,;
±;, ɤɚɬɟɝɨɪɢɣ�ɩɪɟɜɨɫɯɨɞɢɬ�ɩɨ�ɪɚɛɨɬɨɫɩɨɫɨɛɧɨɫɬɢ�ɢɦɩɪɟɝɧɢɪɨɜɚɧɧɵɣ�ɢɧɫɬɪɭɦɟɧɬ�ɬɢɩɚ���ɂ��
ɢɡ� ɩɪɢɪɨɞɧɵɯ� ɚɥɦɚɡɨɜ�� ɇɚɪɹɞɭ� ɫ� ɷɬɢɦ�� ɜ� ɂɋɆ� ɜɟɞɭɬɫɹ� ɪɚɛɨɬɵ� ɩɨ� ɩɨɜɵɲɟɧɢɸ�
ɪɚɛɨɬɨɫɩɨɫɨɛɧɨɫɬɢ� ɛɭɪɨɜɨɝɨ� ɢɧɫɬɪɭɦɟɧɬɚ� ɧɟ� ɬɨɥɶɤɨ� ɡɚ� ɫɱɟɬ� ɧɨɜɵɯ� ɤɨɧɫɬɪɭɤɬɢɜɧɵɯ� ɟɝɨ�
ɨɫɨɛɟɧɧɨɫɬɟɣ�� ɧɨ� ɬɚɤɠɟ� ɢ� ɡɚ� ɫɱɟɬ� ɤɨɦɛɢɧɢɪɨɜɚɧɧɨɝɨ� ɨɫɧɚɳɟɧɢɹ� ɟɝɨ� ɫɢɧɬɟɬɢɱɟɫɤɢɦɢ�
ɚɥɦɚɡɚɦɢ� ɢ� ɩɨɥɢɤɪɢɫɬɚɥɥɢɱɟɫɤɢɦɢ� ɦɚɬɟɪɢɚɥɚɦɢ� ɧɚ� ɟɝɨ� ɨɫɧɨɜɟ�� Ɍɚɤ�� ɧɚ� ɨɫɧɨɜɟ� ɜɫɬɚɜɨɤ� ɢɡ�
ɚɥɦɚɡɧɨɝɨ� ɤɨɦɩɨɡɢɰɢɨɧɧɨɝɨ� ɬɟɪɦɨɫɬɨɣɤɨɝɨ� ɦɚɬɟɪɢɚɥɚ �ȺɄɌɆ� ɞɥɹ� ɛɭɪɟɧɢɹ� ɫɤɜɚɠɢɧ� ɜ�
ɩɨɪɨɞɚɯ�ɫɪɟɞɧɟɣ�ɬɜɟɪɞɨɫɬɢ ɛɵɥɢ�ɫɨɡɞɚɧɵ�ɛɭɪɨɜɵɟ�ɤɨɪɨɧɤɢ�ȻɌ�� ɪɟɡɰɨɜɨɝɨ�ɬɢɩɚ��ɚ�ɞɥɹ�ɩɨɪɨɞ�
ɛɨɥɟɟ� ɜɵɫɨɤɨɣ� ɤɚɬɟɝɨɪɢɢ� ± ɢɦɩɪɟɝɧɢɪɨɜɚɧɧɵɟ� ɛɭɪɨɜɵɟ� ɤɨɪɨɧɤɢ� ɫ� ɤɨɦɛɢɧɢɪɨɜɚɧɧɨɣ�
ɦɚɬɪɢɰɟɣ�ȻɌ���>�@�

ȼ�ɂɧɫɬɢɬɭɬɟ�ɫɜɟɪɯɬɜɟɪɞɵɯ�ɦɚɬɟɪɢɚɥɨɜ ɍɤɪɚɢɧɵ�ɜɵɩɨɥɧɟɧ�ɤɨɦɩɥɟɤɫ�ɢɫɫɥɟɞɨɜɚɧɢɣ�ɩɨ�
ɢɡɭɱɟɧɢɸ� ɜɥɢɹɧɢɹ� ɜɫɬɚɜɨɤ� ɤɨɦɩɨɡɢɰɢɨɧɧɵɯ� ɚɥɦɚɡɨɫɨɞɟɪɠɚɳɢɯ� ɦɚɬɟɪɢɚɥɨɜ� ɧɚ�
ɪɚɛɨɬɨɫɩɨɫɨɛɧɨɫɬɶ� ɛɭɪɨɜɵɯ� ɢɦɩɪɟɝɧɢɪɨɜɚɧɧɵɯ� ɤɨɪɨɧɨɤ� >�±�@� ɨɞɧɚɤɨ� ɞɟɬɚɥɶɧɨɝɨ�
ɢɫɫɥɟɞɨɜɚɧɢɹ�ɷɮɮɟɤɬɢɜɧɨɫɬɢ�ɪɚɡɪɭɲɟɧɢɹ�ɢɦɢ�ɝɨɪɧɵɯ�ɩɨɪɨɞ�ɧɟ�ɛɵɥɨ��ȼ�ɞɚɧɧɨɦ�ɫɥɭɱɚɟ�ɩɨɞ�
ɷɮɮɟɤɬɢɜɧɨɫɬɶɸ� ɪɚɡɪɭɲɟɧɢɹ� ɝɨɪɧɵɯ� ɩɨɪɨɞ� ɩɪɢɧɢɦɚɟɦ� ɫɨɱɟɬɚɧɢɟ� ɜɵɫɨɤɨɣ� ɦɟɯɚɧɢɱɟɫɤɨɣ�
ɫɤɨɪɨɫɬɢ� ɛɭɪɟɧɢɹ� ɢɧɫɬɪɭɦɟɧɬɨɦ� ɫ� ɦɚɤɫɢɦɚɥɶɧɨɣ� ɲɟɪɨɯɨɜɚɬɨɫɬɶɸ� ɦɢɤɪɨɩɪɨɮɢɥɹ� ɡɚɛɨɹ�



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

��

ɫɤɜɚɠɢɧɵ >�@�ɩɪɢ�ɨɞɧɨɜɪɟɦɟɧɧɨɦ�ɫɧɢɠɟɧɢɢ�ɷɧɟɪɝɨɟɦɤɨɫɬɢ��ȼ�ɂɋɆ�ɪɚɡɪɚɛɨɬɚɧɚ�ɬɟɯɧɨɥɨɝɢɹ�
ɩɨɥɭɱɟɧɢɹ�ɧɨɜɨɝɨ�ɚɥɦɚɡɧɨɝɨ�ɩɨɥɢɤɪɢɫɬɚɥɥɢɱɟɫɤɨɝɨ�ɤɨɦɩɨɡɢɰɢɨɧɧɨɝɨ�ɦɚɬɟɪɢɚɥɚ�ȺɉɄɆ��ɫ�
ɩɨɦɨɳɶɸ� ɚɤɬɢɜɢɪɨɜɚɧɧɨɝɨ� ɇɊɇɌ�ɫɩɟɤɚɧɢɹ ɚɥɦɚɡɧɵɯ� ɩɨɪɨɲɤɨɜ� ɫ� ɞɨɛɚɜɤɨɣ� Q�ɫɥɨɣɧɨɝɨ�
ɝɪɚɮɟɧɚ� ɦɚɪɤɢ� 1���� 3'5�ɧɟ� ɫɨɞɟɪɠɚɳɟɝɨ� ɫɜɨɛɨɞɧɨɝɨ� ɤɪɟɦɧɢɹ� ɢ� ɨɛɥɚɞɚɸɳɟɝɨ� ɜɵɫɨɤɨɣ�
ɩɪɨɱɧɨɫɬɶɸ�ɢ�ɢɡɧɨɫɨɫɬɨɣɤɨɫɬɶɸ�>�@��

ɐɟɥɶ� ɧɚɫɬɨɹɳɟɣ� ɪɚɛɨɬɵ ± ɨɰɟɧɢɬɶ ɷɮɮɟɤɬɢɜɧɨɫɬɶ� ɪɚɡɪɭɲɟɧɢɹ� ɬɜɟɪɞɵɯ� ɝɨɪɧɵɯ�
ɩɨɪɨɞ� ɛɭɪɨɜɵɦɢ� ɤɨɪɨɧɤɚɦɢ� ɫ� ɚɥɦɚɡɨɫɨɞɟɪɠɚɳɟɣ� ɤɨɦɛɢɧɢɪɨɜɚɧɧɨɣ� ɦɚɬɪɢɰɟɣ�� ɨɛɴɟɦɧɵɣ�
ɫɥɨɣ� ɤɨɬɨɪɨɣ� ɨɫɧɚɳɟɧ� ɫɢɧɬɟɬɢɱɟɫɤɢɦɢ� ɚɥɦɚɡɚɦɢ� �ɋȺ�� ɢ� ɜɫɬɚɜɤɚɦɢ� ɢɡ� ȺɉɄɆ��� ɚ� ɬɚɤɠɟ�
ɜɥɢɹɧɢɟ� ɨɫɧɚɳɟɧɢɹ� ɤɨɦɛɢɧɢɪɨɜɚɧɧɨɣ� ɦɚɬɪɢɰɵ� ɧɚ� ɷɧɟɪɝɨɟɦɤɨɫɬɶ� ɩɪɨɰɟɫɫɚ� ɪɚɡɪɭɲɟɧɢɹ�
ɝɨɪɧɨɣ�ɩɨɪɨɞɵ�ɩɭɬɟɦ�ɢɡɭɱɟɧɢɹ�ɪɚɡɦɟɪɚ�ɲɥɚɦɚ��ɨɛɪɚɡɨɜɚɜɲɟɝɨɫɹ�ɩɪɢ�ɛɭɪɟɧɢɢ�

Ɇɚɬɟɪɢɚɥɵ�ɢ�ɦɟɬɨɞɵ�ɢɫɫɥɟɞɨɜɚɧɢɣ
Ⱦɥɹ�ɩɪɨɜɟɞɟɧɢɹ�ɢɫɫɥɟɞɨɜɚɧɢɣ�ɛɵɥɢ�ɢɡɝɨɬɨɜɥɟɧɵ�ɞɜɚ�ɨɛɪɚɡɰɚ�ɨɩɵɬɧɵɯ�ɤɨɪɨɧɨɤ�ɬɢɩɚ�

ȻɌ��� ɞɢɚɦɟɬɪɨɦ� ��� ɦɦ ɢ� ɪɚɡɥɢɱɧɵɦ� ɨɫɧɚɳɟɧɢɟɦ� ɨɛɴɟɦɧɨɝɨ� ɫɥɨɹ� ɪɚɛɨɱɟɝɨ� ɬɨɪɰɚ�
ɤɨɦɛɢɧɢɪɨɜɚɧɧɨɣ�ɚɥɦɚɡɨɫɨɞɟɪɠɚɳɟɣ�ɦɚɬɪɢɰɵ��ɪɢɫ����

� ɜ� ɰɟɧɬɪɚɥɶɧɨɣ� ɱɚɫɬɢ�
ɫɟɤɬɨɪɚ� �ɱɟɪɟɡ� �� ɫɟɤɬɨɪɚ��
ɭɫɬɚɧɚɜɥɢɜɚɥɢ� ɜɫɬɚɜɤɭ� ȺɄɌɆ� �
����ɦɦ�ɢ�ɜɵɫɨɬɨɣ���ɦɦ��ʋ�����
� ɜ� ɰɟɧɬɪɚɥɶɧɨɣ� ɱɚɫɬɢ�
ɫɟɤɬɨɪɚ� �ɱɟɪɟɡ� �� ɫɟɤɬɨɪɚ��
ɭɫɬɚɧɚɜɥɢɜɚɥɢ� ɜɫɬɚɜɤɭ� ɢɡ�
ȺɉɄɆ�� ����ɦɦ�ɢ�ɜɵɫɨɬɨɣ���ɦɦ�
�ʋ�����

Ⱦɥɹ� ɨɫɧɚɳɟɧɢɹ� ɨɛɴɟɦɧɨɝɨ�
ɫɥɨɹ� ɩɪɢɦɟɧɹɥɢ� ɫɢɧɬɟɬɢɱɟɫɤɢɟ�
ɚɥɦɚɡɵ� ɦɚɪɤɢ� Ⱥɋ���Ɍ
ɡɟɪɧɢɫɬɨɫɬɶɸ���������ɦɤɦ�
ɋɪɚɜɧɢɬɟɥɶɧɵɟ� ɢɫɩɵɬɚɧɢɹ�
ɩɪɨɜɨɞɢɥɢ� ɧɚ� ɫɩɟɰɢɚɥɶɧɨɦ�
ɛɭɪɨɜɨɦ� ɫɬɟɧɞɟ�� ɩɪɟɞɫɬɚɜɥɹɸɳɟɦ�
ɫɨɛɨɣ� ɦɨɞɟɪɧɢɡɢɪɨɜɚɧɧɵɣ�
ɪɚɞɢɚɥɶɧɨ�ɫɜɟɪɥɢɥɶɧɵɣ� ɫɬɚɧɨɤ�
ɦɨɞɟɥɢ� �ɇ��� ɫ� ɞɜɢɝɚɬɟɥɟɦ�

ɨɫɧɨɜɧɨɝɨ� ɩɪɢɜɨɞɚ� ɦɨɳɧɨɫɬɶɸ� ��� ɤȼɬ�� ɞɨɩɨɥɧɢɬɟɥɶɧɨ� ɨɫɧɚɳɟɧɧɵɣ� ɝɢɞɪɚɜɥɢɱɟɫɤɨɣ�
ɫɢɫɬɟɦɨɣ�ɩɨɞɚɱɢ�ɢ�ɫɢɫɬɟɦɨɣ�ɩɪɨɦɵɜɤɢ�ɫɤɜɚɠɢɧɵ� ɂɡɧɨɫ�ɤɨɪɨɧɨɤ�ɩɨ�ɜɵɫɨɬɟ�ɢɡɦɟɪɹɥɢ�ɩɨɫɥɟ�
ɛɭɪɟɧɢɹ�ɫɩɟɰɢɚɥɶɧɵɦ�ɩɪɢɫɩɨɫɨɛɥɟɧɢɟɦ�± ɢɡɦɟɪɢɬɟɥɶɧɨɣ�ɫɬɨɣɤɨɣ�ɫ�ɢɧɞɢɤɚɬɨɪɧɨɣ�ɝɨɥɨɜɤɨɣ�
',*,&2����ɩɨɡɜɨɥɹɸɳɟɣ�ɩɪɨɢɡɜɨɞɢɬɶ�ɢɡɦɟɪɟɧɢɹ�ɫ�ɬɨɱɧɨɫɬɶɸ�ɞɨ���ɦɤɦ��

Ɏɢɤɫɢɪɭɟɦɵɟ� ɩɚɪɚɦɟɬɪɵ�� ɨɫɟɜɚɹ� ɧɚɝɪɭɡɤɚ� ± ɫ� ɬɨɱɧɨɫɬɶɸ� ɞɨ� ��� ɞɚɇ�� ɦɨɳɧɨɫɬɶ�
ɩɨɬɪɟɛɥɹɟɦɨɣ�ɷɧɟɪɝɢɢ�± ɫ�ɬɨɱɧɨɫɬɶɸ�ɞɨ�����ɤȼɬ��ɭɝɥɭɛɤɚ�ɩɪɢ�ɛɭɪɟɧɢɢ�± ɫ�ɬɨɱɧɨɫɬɶɸ�ɞɨ���ɦɦ��
ɩɪɨɞɨɥɠɢɬɟɥɶɧɨɫɬɶ�ɛɭɪɟɧɢɹ�± ɫ�ɬɨɱɧɨɫɬɶɸ�ɞɨ�����ɫ�

ȼ� ɤɚɱɟɫɬɜɟ� ɝɨɪɧɨɣ� ɩɨɪɨɞɵ� ɞɥɹ� ɢɫɩɵɬɚɧɢɹ� ɢɡɧɨɫɨɫɬɨɣɤɨɫɬɢ� ɤɨɦɛɢɧɢɪɨɜɚɧɧɨɣ�
ɦɚɬɪɢɰɵ ɛɭɪɨɜɵɯ�ɤɨɪɨɧɨɤ�ɜɵɛɪɚɥɢ�ɤɨɪɨɫɬɵɲɟɜɫɤɢɣ�ɝɪɚɧɢɬ�;�ɤɚɬɟɝɨɪɢɢ�ɩɨ�ɛɭɪɢɦɨɫɬɢ�

Ɋɟɠɢɦɵ�ɛɭɪɟɧɢɹ�ɤɨɪɨɧɤɚɦɢ�ɛɵɥɢ�ɜɵɛɪɚɧɵ�ɛɥɢɡɤɢɦɢ�ɤ�ɢɫɩɨɥɶɡɭɟɦɵɦ�ɧɚ�ɩɪɚɤɬɢɤɟ��ɚ�
ɢɦɟɧɧɨ��ɱɚɫɬɨɬɚ�ɜɪɚɳɟɧɢɹ�± ����ɦɢɧ� ���ɨɫɟɜɚɹ�ɧɚɝɪɭɡɤɚ� ± �����ɞɚɇ� ɉɪɨɯɨɞɤɚ�ɞɥɹ�ɤɚɠɞɨɝɨ�
ɨɛɪɚɡɰɚ�ɤɨɪɨɧɤɢ�± ����ɦ��

ɉɚɪɚɥɥɟɥɶɧɨ� ɫ� ɢɡɭɱɟɧɢɟɦ� ɢɡɧɨɫɨɫɬɨɣɤɨɫɬɢ� ɤɨɦɛɢɧɢɪɨɜɚɧɧɨɣ� ɦɚɬɪɢɰɵ� ɛɭɪɨɜɵɯ�
ɤɨɪɨɧɨɤ� ɩɪɨɜɨɞɢɥɚɫɶ� ɨɰɟɧɤɚ� ɷɮɮɟɤɬɢɜɧɨɫɬɢ� ɪɚɡɪɭɲɟɧɢɹ� ɬɜɟɪɞɨɣ� ɝɨɪɧɨɣ� ɩɨɪɨɞɵ� ɩɨ�

Ɋɢɫ� ���Ɉɩɵɬɧɵɟ�ɛɭɪɨɜɵɟ�ɤɨɪɨɧɤɢ�ɬɢɩɚ�ȻɌ��



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

��

ɪɚɡɪɚɛɨɬɚɧɧɨɣ� ɜ� ɂɋɆ� ɦɟɬɨɞɢɤɟ� ɢɡɭɱɟɧɢɹ� ɦɢɤɪɨɩɪɨɮɢɥɹ� ɩɨɜɟɪɯɧɨɫɬɢ� ɡɚɛɨɹ��
ɫɮɨɪɦɢɪɨɜɚɧɧɨɝɨ�ɩɪɢ�ɚɥɦɚɡɧɨɦ�ɛɭɪɟɧɢɢ�>�@�

ȼɫɟ�ɨɫɧɨɜɧɵɟ�ɢ�ɞɨɩɨɥɧɢɬɟɥɶɧɵɟ�ɜɵɫɨɬɧɵɟ�ɩɚɪɚɦɟɬɪɵ�ɲɟɪɨɯɨɜɚɬɨɫɬɢ�ɦɢɤɪɨɩɪɨɮɢɥɹ�
ɩɨɜɟɪɯɧɨɫɬɢ� ɡɚɛɨɹ�� ɚ� ɬɚɤɠɟ� ɫɬɚɬɢɫɬɢɱɟɫɤɢɟ� ɩɚɪɚɦɟɬɪɵ� ɩɪɨɮɢɥɹ ɪɚɫɫɱɢɬɵɜɚɥɢ� ɫɨɝɥɚɫɧɨ�
ȽɈɋɌ����������

Ɋɟɡɭɥɶɬɚɬɵ� ɢɫɫɥɟɞɨɜɚɧɢɹ� ɢɡɧɨɫɨɫɬɨɣɤɨɫɬɢ� ɤɨɦɛɢɧɢɪɨɜɚɧɧɨɣ� ɦɚɬɪɢɰɵ�� ɩɚɪɚɦɟɬɪɨɜ�
ɲɟɪɨɯɨɜɚɬɨɫɬɢ�ɦɢɤɪɨɩɪɨɮɢɥɹ�ɩɨɜɟɪɯɧɨɫɬɢ�ɡɚɛɨɹ ɢ�ɫɪɟɞɧɟɣ�ɦɟɯɚɧɢɱɟɫɤɨɣ�ɫɤɨɪɨɫɬɢ�ɛɭɪɟɧɢɹ�
ɨɩɵɬɧɵɦɢ�ɤɨɪɨɧɤɚɦɢ�ɩɪɢɜɟɞɟɧɵ�ɜ�ɬɚɛɥɢɰɟ���

Ɍɚɛɥɢɰɚ� ��� Ɋɟɡɭɥɶɬɚɬɵ� ɢɫɫɥɟɞɨɜɚɧɢɹ� ɢɡɧɨɫɨɫɬɨɣɤɨɫɬɢ� ɤɨɦɛɢɧɢɪɨɜɚɧɧɨɣ� ɦɚɬɪɢɰɵ��
ɲɟɪɨɯɨɜɚɬɨɫɬɢ�ɦɢɤɪɨɩɪɨɮɢɥɹ�ɩɨɜɟɪɯɧɨɫɬɢ�ɡɚɛɨɹ�ɢ�ɫɪɟɞɧɟɣ�ɦɟɯɚɧɢɱɟɫɤɨɣ�
ɫɤɨɪɨɫɬɢ ɨɩɵɬɧɵɦɢ�ɤɨɪɨɧɤɚɦɢ

ʋ
ɤɨɪɨɧɤɢ

ȼɚɪɢɚɧɬ�ɨɫɧɚɳɟɧɢɹ�
ɪɚɛɨɱɟɝɨ�ɬɨɪɰɚ�

ɤɨɦɛɢɧɢɪɨɜɚɧɧɨɣ�
ɦɚɬɪɢɰɵ�ɤɨɪɨɧɤɢ

5ɚ��
ɦɤɦ

5]��
ɦɤɦ

5PD[��
ɦɤɦ

6P��
ɦɤɦ

9ɫɪ�ɦɟɯ��
ɦ�ɱ

ɂɡɧɨɫ�
ɦɚɬɪɢɰɵ�ɩɨ�
ɜɵɫɨɬɟ�'Kɫɪ��

ɦɤɦ

� ɋɨ�ɜɫɬɚɜɤɚɦɢ�ȺɄɌɆ ����� ����� ������ ������ ��� ��

�
ɋɨ�ɜɫɬɚɜɤɚɦɢ�
ȺɉɄɆ�

����� ����� ������ ������ ���
��

Ⱥɧɚɥɢɡɢɪɭɹ ɩɪɟɞɫɬɚɜɥɟɧɧɵɟ� ɜ� ɬɚɛɥ�� �� ɞɚɧɧɵɟ� ɨɬɦɟɬɢɦ�� ɱɬɨ� ɢɫɩɨɥɶɡɨɜɚɧɢɟ�
ɩɨɪɨɞɨɪɚɡɪɭɲɚɸɳɢɯ� ɜɫɬɚɜɨɤ� ɢɡ� ȺɉɄɆ� �ʋ �� ɜ� ɤɨɦɛɢɧɢɪɨɜɚɧɧɨɣ� ɦɚɬɪɢɰɟ� ɛɭɪɨɜɨɣ�
ɤɨɪɨɧɤɢ� ɫɩɨɫɨɛɫɬɜɭɟɬ� ɩɨɜɵɲɟɧɢɸ ɩɚɪɚɦɟɬɪɨɜ� ɲɟɪɨɯɨɜɚɬɨɫɬɢ� ɦɢɤɪɨɩɪɨɮɢɥɹ� ɩɨɜɟɪɯɧɨɫɬɢ�
ɡɚɛɨɹ�ɩɨ�ɫɪɚɜɧɟɧɢɸ�ɫ�ɢɫɩɨɥɶɡɨɜɚɧɢɟɦ�ɜɫɬɚɜɨɤ�ɢɡ�ȺɄɌɆ��ʋ�� ɨɬ������ɞɨ������ɪɚɡ�ɢ�ɫɧɢɠɟɧɢɸ�
ɢɡɧɨɫɚ� ɤɨɦɛɢɧɢɪɨɜɚɧɧɨɣ� ɦɚɬɪɢɰɵ� ɤɨɪɨɧɤɢ� ɩɨ� ɜɵɫɨɬɟ� ɜ� ���� ɪɚɡɚ�� ɉɪɢ� ɷɬɨɦ� ɫɪɟɞɧɹɹ�
ɦɟɯɚɧɢɱɟɫɤɚɹ�ɫɤɨɪɨɫɬɶ�ɛɭɪɟɧɢɹ ɤɨɪɨɧɤɚɦɢ��ɨɫɧɚɳɟɧɧɵɦɢ�ɜɫɬɚɜɤɚɦɢ�ɢɡ ȺɉɄɆ���ʋ��� �9ɦɟɯ �
����ɦ�ɱ���ɩɪɟɜɵɲɚɥɚ�ɚɧɚɥɨɝɢɱɧɵɣ�ɩɨɤɚɡɚɬɟɥɶ�ɭ�ɤɨɪɨɧɨɤ��ɨɫɧɚɳɟɧɧɵɯ�ɜɫɬɚɜɤɚɦɢ�ȺɄɌɆ�ʋ ��
�9ɦɟɯ �����ɦ�ɱ��ɜ������ɪɚɡɚ��ɱɬɨ�ɫɜɢɞɟɬɟɥɶɫɬɜɭɟɬ�ɨ ɩɨɜɵɲɟɧɢɢ�ɷɮɮɟɤɬɢɜɧɨɫɬɢ�ɪɚɡɪɭɲɚɸɳɟɣ�
ɫɩɨɫɨɛɧɨɫɬɢ�ɛɭɪɨɜɨɣ�ɤɨɪɨɧɤɢ��ɨɫɧɚɳɟɧɧɨɣ�ɜɫɬɚɜɤɚɦɢ ɢɡ�ȺɉɄɆ���ɩɨ�ɫɪɚɜɧɟɧɢɸ�ɫ�ɛɭɪɨɜɨɣ�
ɤɨɪɨɧɤɨɣ��ɨɫɧɚɳɟɧɧɨɣ�ɜɫɬɚɜɤɚɦɢ�ȺɄɌɆ�

ɇɚ� ɫɥɟɞɭɸɳɟɦ� ɷɬɚɩɟ� ɢɫɫɥɟɞɨɜɚɧɢɣ� ɫ� ɩɨɦɨɳɶɸ� ɦɢɤɪɨɫɤɨɩɚ� Ʌɨɦɨ� Ɇɟɬɚɦ� Ɋ����
ɨɫɧɚɳɟɧɧɨɝɨ�&&'�ɜɢɞɟɨɤɚɦɟɪɨɣ�'LJLWDO�.2&20� ɫɨɝɥɚɫɧɨ�ɦɟɬɨɞɢɤɟ�>�@� ɢɡɭɱɚɥɢ�ɫɨɫɬɨɹɧɢɟ�
ɩɨɜɟɪɯɧɨɫɬɢ� ɪɚɛɨɱɟɝɨ� ɬɨɪɰɚ� ɫɟɤɬɨɪɚ� ɤɨɦɛɢɧɢɪɨɜɚɧɧɨɣ� ɦɚɬɪɢɰɵ� ɤɨɪɨɧɨɤ� ɩɨɫɥɟ� ɛɭɪɟɧɢɹ�
�ɪɢɫ� �� ɢ�ɩɪɨɜɨɞɢɥɢ�ɞɟɬɚɥɶɧɵɣ�ɚɧɚɥɢɡ�ɲɥɚɦɚ�



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

��

ȼ� ɬɚɛɥɢɰɟ� �� ɩɪɟɞɫɬɚɜɥɟɧɵ� ɪɟɡɭɥɶɬɚɬɵ� ɡɚɦɟɪɚ� ɜɵɫɨɬɵ� ɜɵɫɬɭɩɚɧɢɹ�
ɩɨɪɨɪɨɞɨɪɚɡɪɭɲɚɸɳɟɣ�ɜɫɬɚɜɤɢ�ɧɚɞ�ɭɪɨɜɧɟɦ�ɦɚɬɪɢɰɵ�ɫɟɤɬɨɪɨɜ�ɷɤɫɩɟɪɢɦɟɧɬɚɥɶɧɵɯ�ɛɭɪɨɜɵɯ�
ɤɨɪɨɧɨɤ�

Ɍɚɛɥɢɰɚ� ���ȼɵɫɨɬɚ�ɜɵɫɬɭɩɚɧɢɹ�ɩɨɪɨɪɨɞɨɪɚɡɪɭɲɚɸɳɟɣ�ɜɫɬɚɜɤɢ�ɧɚɞ�ɭɪɨɜɧɟɦ�ɦɚɬɪɢɰɵ�
ɫɟɤɬɨɪɨɜ�ɷɤɫɩɟɪɢɦɟɧɬɚɥɶɧɵɯ�ɛɭɪɨɜɵɯ�ɤɨɪɨɧɨɤ

ɇɚɡɜɚɧɢɟ�ɱɚɫɬɢ�ɫɟɤɬɨɪɚ�
ɛɭɪɨɜɨɣ�ɤɨɪɨɧɤɢ

ȼɵɫɬɭɩɚɧɢɟ�ɜɫɬɚɜɤɢ ɧɚɞ�ɦɚɬɪɢɰɟɣ��ɦɤɦ
Ʉɨɪɨɧɤɚ�ɫɨ�ɜɫɬɚɜɤɚɦɢ�ȺɉɄɆ� Ʉɨɪɨɧɤɚ�ɫɨ�ɜɫɬɚɜɤɚɦɢ�

ȺɄɌɆ
Ɂɚɞɧɹɹ �� ����

ɉɟɪɟɞɧɹɹ ��� ����
Ʉɟɪɧɨɨɛɪɚɡɭɸɳɚɹ ��� ���

ɋɤɜɚɠɢɧɨɨɛɪɚɡɭɸɳɚɹ ��� ���

Ɋɢɫ�����Ɉɛɳɢɣ�ɜɢɞ�ɪɚɛɨɱɟɝɨ�ɬɨɪɰɚ�ɤɨɦɛɢɧɢɪɨɜɚɧɧɨɣ�ɦɚɬɪɢɰɵ� � ± ɦɚɬɟɪɢɚɥ�
ɦɚɬɪɢɰɵ��� ± ɚɥɦɚɡɧɵɟ�ɡɟɪɧɚ��� ± ɩɨɪɨɞɨɪɚɡɪɭɲɚɸɳɚɹ�ɜɫɬɚɜɤɚ

Ɋɢɫ� �� ɇɚɛɟɝɚɸɳɚɹ�ɱɚɫɬɶ�ɫɟɤɬɨɪɚ�ɤɨɪɨɧɤɢ�ɫ�
ɤɨɦɛɢɧɢɪɨɜɚɧɧɨɣ�ɦɚɬɪɢɰɟɣ�ɜ�ɡɨɧɟ�
ɫɨɩɪɢɤɨɫɧɨɜɟɧɢɹ ɫ�ɩɨɪɨɞɨɪɚɡɪɭɲɚɸɳɟɣ�ɜɫɬɚɜɤɨɣ
ȺɉɄɆ�����± ɜɟɪɲɢɧɚ�ɚɥɦɚɡɧɨɝɨ�ɡɟɪɧɚ����± ɪɚɛɨɱɚɹ�
ɩɨɜɟɪɯɧɨɫɬɶ�ɜɫɬɚɜɤɢ����± ɩɨɜɟɪɯɧɨɫɬɶ�ɦɚɬɪɢɰɵ

Ɋɢɫ� �� Ɋɚɛɨɱɚɹ�ɩɨɜɟɪɯɧɨɫɬɶ
ɤɨɪɨɧɤɢ����± ɚɥɦɚɡɧɨɟ�ɡɟɪɧɨ�����±
ɦɚɬɪɢɰɚ�



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

��

ɋɨɜɩɚɞɚɸɳɢɟ� ɭɪɨɜɧɢ� ɜɟɪɲɢɧɵ� ɚɥɦɚɡɚ �� ɢ� ɜɵɫɨɬɵ� ɩɨɞɚɜɥɹɸɳɟɣ� ɱɚɫɬɢ� ɪɚɛɨɱɟɣ�
ɩɨɜɟɪɯɧɨɫɬɢ� ɩɨɪɨɞɨɪɚɡɪɭɲɚɸɳɟɣ� ɜɫɬɚɜɤɢ� ɢɡ� ȺɉɄɆ� �� ɜ� ɫɟɤɬɨɪɟ� ɤɨɦɛɢɧɢɪɨɜɚɧɧɨɣ�
ɦɚɬɪɢɰɵ� ɤɨɪɨɧɤɢ ɢ ɩɪɟɜɵɲɚɸɳɢɟ ɜɵɫɨɬɭ� ɦɚɬɪɢɰɵ� ɧɚ� ���� ɦɤɦ� ɩɪɟɞɫɬɚɜɥɟɧ� ɧɚ� ɪɢɫ� ���
ɇɟɩɨɫɪɟɞɫɬɜɟɧɧɨ�ɜ� ɡɨɧɟ�ɫɨɩɪɢɤɨɫɧɨɜɟɧɢɹ ɮɪɨɧɬɚɥɶɧɨɣ�ɱɚɫɬɢ�ɩɨɪɨɞɨɪɚɡɪɭɲɚɸɳɟɣ�ɜɫɬɚɜɤɢ�
ɢɡ�ȺɉɄɆ� ɫ�ɦɚɬɪɢɰɟɣ�ɭɪɨɜɧɢ�ɢɯ�ɜɵɫɨɬ�ɜɵɪɚɜɧɢɜɚɸɬɫɹ��ɩɨɷɬɨɦɭ�ɝɪɚɧɢɰɚ�ɫɨɩɪɢɤɨɫɧɨɜɟɧɢɹ�
ɡɪɢɬɟɥɶɧɨ� ɧɟ� ɜɨɫɩɪɢɧɢɦɚɟɬɫɹ� �ɧɚ� ɪɢɫ� �� ɩɨɤɚɡɚɧɚ� ɩɭɧɤɬɢɪɨɦ��Ɂɚɬɟɦ� ɢɡɦɟɪɹɥɢ� ɜɵɫɨɬɭ�
ɜɵɫɬɭɩɚɧɢɹ�ɜɵɥɟɬ�� ɧɚɞ� ɦɚɬɪɢɰɟɣ� ɜɵɛɨɪɨɱɧɨ� ɨɩɪɟɞɟɥɟɧɧɵɯ� ��� ɡɟɪɟɧ ɋȺ�� ɧɚɯɨɞɹɳɢɯɫɹ� ɜ�
ɩɥɨɫɤɨɫɬɹɯ��ɧɚɢɛɨɥɟɟ�ɩɪɢɛɥɢɠɟɧɧɵɯ�ɤ�ɩɥɨɫɤɨɫɬɢ�ɪɚɛɨɱɟɣ�ɩɨɜɟɪɯɧɨɫɬɢ�ɩɨɪɨɞɨɪɚɡɪɭɲɚɸɳɢɯ�
ɜɫɬɚɜɨɤ�ɜɨ ɜɫɟɯ�ɫɟɤɬɨɪɚɯ�ɤɚɠɞɨɣ�ɷɤɫɩɟɪɢɦɟɧɬɚɥɶɧɨɣ ɛɭɪɨɜɨɣ�ɤɨɪɨɧɤɢ��ɪɢɫ����

Ƚɪɚɮɢɤɢ�ɢɡɦɟɧɟɧɢɹ�ɤɨɥɢɱɟɫɬɜɚ�ɢɫɫɥɟɞɭɟɦɵɯ�ɚɥɦɚɡɨɜ Q �ɲɬ���ɜ�ɡɚɜɢɫɢɦɨɫɬɢ�ɨɬ�ɢɯ�ɜɵɫɨɬɵ�
ɜɵɫɬɭɩɚɧɢɹ E �ɦɤɦ��ɢɡ�ɦɚɬɪɢɰɵ�ɷɤɫɩɟɪɢɦɟɧɬɚɥɶɧɵɯ�ɛɭɪɨɜɵɯ�ɤɨɪɨɧɨɤ�ɩɪɟɞɫɬɚɜɥɟɧɵ ɧɚ�ɪɢɫ���

Ɇɚɤɫɢɦɚɥɶɧɨɟ�ɤɨɥɢɱɟɫɬɜɨ�ɚɥɦɚɡɧɵɯ�ɡɟɪɟɧ�ɧɚ�ɪɚɛɨɱɟɣ�ɩɨɜɟɪɯɧɨɫɬɢ ɤɨɦɛɢɧɢɪɨɜɚɧɧɨɣ�
ɦɚɬɪɢɰɵ�ɤɨɪɨɧɤɢ ɫɨ� ɜɫɬɚɜɤɚɦɢ�ȺɉɄɆ� ɢɦɟɟɬ� ɜɵɥɟɬ� ����ɦɤɦ�� ɬɨɝɞɚ� ɤɚɤ� ɫɨɨɬɜɟɬɫɬɜɭɸɳɚɹ�

ɜɟɥɢɱɢɧɚ�� ɤɚɫɚɸɳɚɹɫɹ� ɤɨɪɨɧɤɢ� ɫɨ�
ɜɫɬɚɜɤɚɦɢ� ȺɄɌɆ ɫɨɫɬɚɜɥɹɟɬ� ���
ɦɤɦ�� ɇɟɛɨɥɶɲɨɟ� ɤɨɥɢɱɟɫɬɜɨ�
ɚɥɦɚɡɧɵɯ�ɡɟɪɟɧ�ɫ�ɜɵɫɨɤɢɦ�ɜɵɥɟɬɨɦ�
ɚɥɦɚɡɨɜ����±����ɦɤɦ��ɜ�ɤɨɪɨɧɤɟ�ɫɨ�
ɜɫɬɚɜɤɚɦɢ� ȺɄɌɆ ɫɨɡɞɚɟɬ� ɦɟɧɟɟ�
ɷɮɮɟɤɬɢɜɧɵɟ� ɭɫɥɨɜɢɹ� ɪɚɛɨɬɵ�
ɛɭɪɨɜɨɝɨ� ɢɧɫɬɪɭɦɟɧɬɚ ɩɨ�
ɫɪɚɜɧɟɧɢɸ� ɫ� ɭɫɥɨɜɢɹɦɢ� ɪɚɛɨɬɵ�
ɤɨɪɨɧɤɨɣ�ɫɨ�ɜɫɬɚɜɤɚɦɢ�ȺɉɄɆ��

ȼɵɫɨɤɢɣ� ɩɪɨɰɟɧɬ� ɚɥɦɚɡɧɵɯ�
ɡɟɪɟɧ�ɫ�ɜɵɥɟɬɨɦ�����ɦɤɦ�ɢ�ɜɵɲɟ�ɜ�
ɤɨɪɨɧɤɟ� ɫɨ� ɜɫɬɚɜɤɚɦɢ� ȺɉɄɆ��� ɚ�
ɬɚɤɠɟ� ɩɪɟɢɦɭɳɟɫɬɜɟɧɧɨɟ�
ɜɵɫɬɭɩɚɧɢɟ� ɜɫɬɚɜɤɢ� ɧɚɞ� ɬɟɥɨɦ�
ɦɚɬɪɢɰɵ��ɩɪɢ�ɷɬɨɦ�ɭɪɨɜɧɢ�ɜɫɬɚɜɨɤ�
ɢ� ɜɟɪɲɢɧ� ɚɥɦɚɡɧɵɯ� ɡɟɪɟɧ�

ɫɨɜɩɚɞɚɸɬ��� ɩɨɡɜɨɥɹɸɬ� ɭɞɟɪɠɢɜɚɬɶ�
ɫɨɨɬɜɟɬɫɬɜɭɸɳɢɣ� ɜɵɥɟɬ� ɚɥɦɚɡɨɜ�
ɛɥɚɝɨɞɚɪɹ� ɜɵɫɨɤɨɣ� ɢɡɧɨɫɨɫɬɨɣɤɨɫɬɢ�
ɦɚɬɟɪɢɚɥɚ� ɩɨɪɨɞɨɪɚɡɪɭɲɚɸɳɟɣ� ɜɫɬɚɜɤɢ�
ɢɡ� ȺɉɄɆ��� ɗɬɨ�� ɜ� ɫɜɨɸ� ɨɱɟɪɟɞɶ��
ɫɩɨɫɨɛɫɬɜɭɟɬ�ɜɵɫɨɤɨɷɮɮɟɤɬɢɜɧɨɣ�ɪɚɛɨɬɟ�
ɤɨɪɨɧɤɢ� ɜ� ɰɟɥɨɦ�� ɤɨɬɨɪɚɹ� ɪɚɛɨɬɚɟɬ� ɜ�
ɛɨɥɟɟ� ɤɨɦɮɨɪɬɧɨɦ�ɪɟɠɢɦɟ�� ɱɟɦ� ɤɨɪɨɧɤɚ�
ɫɨ�ɜɫɬɚɜɤɚɦɢ�ȺɄɌɆ��

ȼ� ɩɪɨɰɟɫɫɟ� ɢɫɫɥɟɞɨɜɚɧɢɣ ɛɵɥ�
ɩɪɨɜɟɞɟɧ� ɚɧɚɥɢɡ� ɲɥɚɦɚ�� ɨɬɞɟɥɢɜɲɟɝɨɫɹ�
ɩɪɢ� ɪɚɡɪɭɲɟɧɢɢ� ɩɨɪɨɞɵ� ɜ� ɩɪɨɰɟɫɫɟ�
ɛɭɪɟɧɢɹ ɤɨɪɨɧɤɚɦɢ� ɫ� ɪɚɡɥɢɱɧɵɦ�
ɨɫɧɚɳɟɧɢɟɦ�ɤɨɦɛɢɧɢɪɨɜɚɧɧɨɣ�ɦɚɬɪɢɰɵ��
Ɉɩɪɟɞɟɥɹɥɢ� ɨɫɧɨɜɧɨɣ ɪɚɡɦɟɪ� ɱɚɫɬɢɰ�
ɲɥɚɦɚ ɤɨɪɨɫɬɵɲɟɜɫɤɨɝɨ� ɝɪɚɧɢɬɚ� ± ɢɯ�
ɬɨɥɳɢɧɭ�K��

ɋɨɝɥɚɫɧɨ� ɦɟɬɨɞɢɤɟ� >�@�� ɫ� ɰɟɥɶɸ�
ɨɛɧɚɪɭɠɟɧɢɹ� ɜɵɫɨɤɨɝɚɛɚɪɢɬɧɵɯ� ɱɚɫɬɢɰ��

Ɋɢɫ� �� ȼɵɫɨɬɚ�ɜɵɫɬɭɩɚɧɢɹ�ɚɥɦɚɡɧɵɯ�ɡɟɪɟɧ�ɢɡ�
ɦɚɬɪɢɰɵ��� ± ɤɨɪɨɧɤɚ��ɨɫɧɚɳɟɧɧɚɹ ɜɫɬɚɜɤɚɦɢ�
ȺɄɌɆ����± ɤɨɪɨɧɤɚ� ɨɫɧɚɳɟɧɧɚɹ ɜɫɬɚɜɤɚɦɢ�ȺɉɄɆ�

Ɋɢɫ�����ɋɪɚɜɧɢɬɟɥɶɧɨɟ�ɪɚɫɩɪɟɞɟɥɟɧɢɟ�ɬɨɥɳɢɧɵ�
ɱɚɫɬɢɰ�ɲɥɚɦɚ� ɩɨɥɭɱɟɧɧɨɝɨ�ɜ�ɪɟɡɭɥɶɬɚɬɟ�
ɨɬɪɚɛɨɬɤɢ�ɤɨɪɨɧɨɤ�� ± ɫɨ�ɜɫɬɚɜɤɚɦɢ�ȺɄɌɆ� ��±
ɫɨ�ɜɫɬɚɜɤɚɦɢ�ȺɉɄɆ�



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

��

ɦɟɥɤɨɝɚɛɚɪɢɬɧɵɟ�ɱɚɫɬɢɰɵ��ɨɬ���ɞɨ�����ɦɤɦ��ɜɨ�ɜɧɢɦɚɧɢɟ�ɧɟ�ɩɪɢɧɢɦɚɥɢɫɶ�
ɑɚɫɬɨɬɨɝɪɚɦɦɚ� ɢɡɦɟɧɟɧɢɹ� ɤɨɥɢɱɟɫɬɜɚ� ɱɚɫɬɢɰ ɲɥɚɦɚ Q �ɲɬ���� ɜ� ɡɚɜɢɫɢɦɨɫɬɢ� ɨɬ ɢɯ�

ɬɨɥɳɢɧɵ� K �ɦɤɦ�� ɩɨɥɭɱɟɧɧɵɯ ɩɪɢ� ɛɭɪɟɧɢɹ ɤɨɪɨɧɤɚɦɢ� ɫ� ɪɚɡɥɢɱɧɵɦ� ɨɫɧɚɳɟɧɢɟɦ�
ɤɨɦɛɢɧɢɪɨɜɚɧɧɨɣ�ɦɚɬɪɢɰɵ��ɩɪɟɞɫɬɚɜɥɟɧɚ�ɧɚ�ɪɢɫ����

Ⱥɧɚɥɢɡɢɪɭɹ� ɩɪɢɜɟɞɟɧɧɭɸ� ɱɚɫɬɨɬɨɝɪɚɦɦɭ� �ɪɢɫ� ����� ɫɥɟɞɭɟɬ� ɨɛɪɚɬɢɬɶ� ɜɧɢɦɚɧɢɟ� ɧɚ�
ɛɨɥɟɟ� ɲɢɪɨɤɢɣ� ɞɢɚɩɚɡɨɧ� ɬɨɥɳɢɧɵ� K ɱɚɫɬɢɰ� ɲɥɚɦɚ�� ɩɨɥɭɱɟɧɧɨɝɨ� ɜ� ɪɟɡɭɥɶɬɚɬɟ� ɨɬɪɚɛɨɬɤɢ�
ɤɨɪɨɧɤɨɣ�ɫɨ�ɜɫɬɚɜɤɚɦɢ�ȺɉɄɆ���ɚ�ɬɚɤɠɟ�ɤɨɥɢɱɟɫɬɜɨ�ɱɚɫɬɢɰ�ɫɦɨɞɚɥɶɧɨɣ�ɬɨɥɳɢɧɨɣ������ɦɤɦ���
ɩɨɥɭɱɟɧɧɨɣ� ɬɨɣ� ɠɟ� ɤɨɪɨɧɤɨɣ� ɩɨ� ɫɪɚɜɧɟɧɢɸ� ɫ� ɤɨɥɢɱɟɫɬɜɨɦ� ɱɚɫɬɢɰ� ɫɨɨɬɜɟɬɫɬɜɭɸɳɟɣ�
ɬɨɥɳɢɧɵ������ɦɤɦ���ɩɨɥɭɱɟɧɧɵɯ�ɤɨɪɨɧɤɨɣ�ɫɨ�ɜɫɬɚɜɤɚɦɢ�ȺɄɌɆ�

Ɉɛɳɟɟ�ɤɨɥɢɱɟɫɬɜɨ�ɜɵɫɨɤɨɝɚɛɚɪɢɬɧɵɯ�ɱɚɫɬɢɰɲɥɚɦɚ�ɬɨɥɳɢɧɨɣ������������ɦɤɦ�ɢ�ɛɨɥɟɟ��
ɩɨɥɭɱɟɧɧɨɝɨ� ɜ� ɪɟɡɭɥɶɬɚɬɟ� ɨɬɪɚɛɨɬɤɢ� ɤɨɪɨɧɤɨɣ� ɫɨ� ɜɫɬɚɜɤɚɦɢ� ȺɄɌɆ�� ɭɫɬɭɩɚɟɬ� ɤɨɥɢɱɟɫɬɜɭ�
ɱɚɫɬɢɰ��ɩɨɥɭɱɟɧɧɵɯ�ɜ�ɪɟɡɭɥɶɬɚɬɟ�ɨɬɪɚɛɨɬɤɢ�ɤɨɪɨɧɤɨɣ�ɫɨ�ɜɫɬɚɜɤɚɦɢ�ȺɉɄɆ� ���ɩɪɨɬɢɜ���ɲɬ����
ɉɪɢɜɟɞɟɧɧɵɟ� ɞɚɧɧɵɟ� ɩɨɡɜɨɥɹɸɬ� ɫɞɟɥɚɬɶ� ɜɵɜɨɞ� ɨ� ɬɨɦ�� ɱɬɨ� ɦɟɧɟɟ� ɷɧɟɪɝɨɟɦɤɢɦ� ɹɜɥɹɟɬɫɹ�
ɩɪɨɰɟɫɫ�ɛɭɪɟɧɢɹ�ɤɨɪɨɧɤɨɣ��ɨɫɧɚɳɟɧɧɨɣ�ɜɫɬɚɜɤɚɦɢ�ȺɉɄɆ��

ȼɵɜɨɞɵ
�� ɉɪɢɦɟɧɟɧɢɟ� ɩɨɪɨɞɨɪɚɡɪɭɲɚɸɳɢɯ� ɜɫɬɚɜɨɤ� ɢɡ� ȺɉɄɆ� ɜ� ɛɭɪɨɜɵɯ� ɤɨɪɨɧɤɚɯ� ɫ�

ɤɨɦɛɢɧɢɪɨɜɚɧɧɨɣ� ɚɥɦɚɡɨɫɨɞɟɪɠɚɳɟɣ� ɦɚɬɪɢɰɟɣ� ɩɪɢɜɨɞɢɬ� ɤ ɩɨɜɵɲɟɧɢɸ ɲɟɪɨɯɨɜɚɬɨɫɬɢ
ɦɢɤɪɨɩɪɨɮɢɥɹ� ɩɨɜɟɪɯɧɨɫɬɢ� ɡɚɛɨɹ� ɫɤɜɚɠɢɧɵ ɨɬ� ����� ɞɨ� ����� ɪɚɡ� ɢ� ɫɧɢɠɟɧɢɸ� ɢɡɧɨɫɚ�
ɤɨɦɛɢɧɢɪɨɜɚɧɧɨɣ� ɦɚɬɪɢɰɵ� ɤɨɪɨɧɤɢ� ɩɨ� ɜɵɫɨɬɟ� ɜ� ���� ɪɚɡɚ� ɛɥɚɝɨɞɚɪɹ� ɜɵɫɨɤɨɣ�
ɢɡɧɨɫɨɫɬɨɣɤɨɫɬɢ�ɦɚɬɟɪɢɚɥɚ�ȺɉɄɆ��

�� ɋɪɟɞɧɹɹ� ɦɟɯɚɧɢɱɟɫɤɚɹ� ɫɤɨɪɨɫɬɶ� ɛɭɪɟɧɢɹ ɤɨɪɨɧɤɚɦɢ�� ɨɫɧɚɳɟɧɧɵɦɢ� ɜɫɬɚɜɤɚɦɢ� ɢɡ�
ȺɉɄɆ���ɩɪɟɜɵɲɚɟɬ ɜ������ɪɚɡɚ ɚɧɚɥɨɝɢɱɧɵɣ�ɩɨɤɚɡɚɬɟɥɶ�ɭ�ɤɨɪɨɧɨɤ��ɨɫɧɚɳɟɧɧɵɯ�ɜɫɬɚɜɤɚɦɢ�
ȺɄɌɆ�

�� Ȼɥɚɝɨɞɚɪɹ� ɜɵɫɨɤɨɣ� ɢɡɧɨɫɨɫɬɨɣɤɨɫɬɢ� ɦɚɬɟɪɢɚɥɚ� ɩɨɪɨɞɨɪɚɡɪɭɲɚɸɳɟɣ� ɜɫɬɚɜɤɢ�
ȺɉɄɆ�� ɨɛɟɫɩɟɱɢɜɚɟɬɫɹ� ɩɪɟɢɦɭɳɟɫɬɜɟɧɧɨɟ� ɜɵɫɬɭɩɚɧɢɟ� ɜɫɬɚɜɤɢ� ɧɚɞ� ɬɟɥɨɦ�
ɚɥɦɚɡɨɫɨɞɟɪɠɚɳɟɣ� ɦɚɬɪɢɰɵ�� ɩɨɡɜɨɥɹɸɳɟɟ ɩɨɞɞɟɪɠɢɜɚɬɶ� ɜ� ɩɪɨɰɟɫɫɟ� ɛɭɪɟɧɢɹ�
ɫɨɨɬɜɟɬɫɬɜɭɸɳɢɣ�ɜɵɥɟɬ�ɚɥɦɚɡɨɜ�ɢ�ɫɩɨɫɨɛɫɬɜɭɹ�ɜɵɫɨɤɨɷɮɮɟɤɬɢɜɧɨɣ�ɪɚɛɨɬɟ�ɤɨɪɨɧɤɢ�ɜ�ɰɟɥɨɦ�

�� Ȼɭɪɟɧɢɟ ɤɨɪɨɧɤɨɣ�ɫ�ɤɨɦɛɢɧɢɪɨɜɚɧɧɨɣ�ɚɥɦɚɡɨɫɨɞɟɪɠɚɳɟɣ�ɦɚɬɪɢɰɟɣ��ɨɫɧɚɳɟɧɧɨɣ�
ɜɫɬɚɜɤɚɦɢ�ɢɡ�ȺɉɄɆ��ɹɜɥɹɟɬɫɹ�ɦɟɧɟɟ�ɷɧɟɪɝɨɟɦɤɢɦ�ɢ�ɛɨɥɟɟ�ɷɮɮɟɤɬɢɜɧɵɦ ɩɨ�ɫɪɚɜɧɟɧɢɸ�ɫ�
ɪɚɛɨɬɨɣ�ɚɧɚɥɨɝɢɱɧɨɣ�ɤɨɪɨɧɤɨɣ��ɨɫɧɚɳɟɧɧɨɣ�ɜɫɬɚɜɤɚɦɢ�ɢɡ�ȺɄɌɆ��ɬ�ɤ��ɫɨɩɪɨɜɨɠɞɚɟɬɫɹ�
ɨɬɞɟɥɟɧɢɟɦ�ɨɬ�ɪɚɡɪɭɲɚɟɦɨɝɨ�ɛɥɨɤɚ�ɬɜɟɪɞɨɣ�ɝɨɪɧɨɣ�ɩɨɪɨɞɵ�ɛɨɥɟɟ�ɤɪɭɩɧɵɯ�ɱɚɫɬɢɰ�ɲɥɚɦɚ�
�����ɦɤɦ�ɢ�ɛɨɥɟɟ��

Ɇɟɬɨɸ�ɞɚɧɨʀ�ɪɨɛɨɬɢ�ɛɭɥɚ�ɨɰɿɧɤɚ�ɟɮɟɤɬɢɜɧɨɫɬɿ�ɪɭɣɧɭɜɚɧɧɹ�ɬɜɟɪɞɢɯ�ɝɿɪɫɶɤɢɯ�ɩɨɪɿɞ�ɛɭɪɨɜɢɦɢ�
ɤɨɪɨɧɤɚɦɢ�ɡ�ɚɥɦɚɡɨɜɦɿɫɧɨɸ�ɤɨɦɛɿɧɨɜɚɧɨʀ�ɦɚɬɪɢɰɟɸ��ɨɛ
ɽɦɧɢɣ�ɲɚɪ�ɹɤɨʀ�ɨɫɧɚɳɟɧɢɣ�ɫɢɧɬɟɬɢɱɧɢɦɢ�
ɚɥɦɚɡɚɦɢ�ɿ�ɜɫɬɚɜɤɚɦɢ�ɡ�ȺɉɄɆ���ɚ�ɬɚɤɨɠ�ɜɩɥɢɜɭ�ɨɫɧɚɳɟɧɧɹ�ɤɨɦɛɿɧɨɜɚɧɨʀ�ɦɚɬɪɢɰɿ�ɧɚ�ɟɧɟɪɝɨɽɦɧɿɫɬɶ�
ɩɪɨɰɟɫɭ�ɪɭɣɧɭɜɚɧɧɹ�ɝɿɪɫɶɤɨʀ�ɩɨɪɨɞɢ�ɲɥɹɯɨɦ�ɜɢɜɱɟɧɧɹ�ɪɨɡɦɿɪɭ�ɲɥɚɦɭ��ɳɨ�ɭɬɜɨɪɢɜɫɹ�ɩɪɢ�ɛɭɪɿɧɧɿ��
Ɂɚɫɬɨɫɭɜɚɧɧɹ�ɩɨɪɨɞɨɪɭɣɧɿɜɧɢɯ�ɜɫɬɚɜɨɤ�ɡ�ȺɉɄɆ��ɜ�ɛɭɪɨɜɢɯ�ɤɨɪɨɧɤɚɯ�ɡ�ɚɥɦɚɡɨɜɦɿɫɧɨɸ�ɤɨɦɛɿɧɨɜɚɧɨʀ�
ɦɚɬɪɢɰɟɸ�ɩɪɢɡɜɨɞɢɬɶ�ɞɨ�ɩɿɞɜɢɳɟɧɧɹ�ɲɨɪɫɬɤɨɫɬɿ�ɦɿɤɪɨɩɪɨɮɿɥɸ�ɩɨɜɟɪɯɧɿ�ɜɢɛɨɸ�ɫɜɟɪɞɥɨɜɢɧɢ�ɜɿɞ������
ɞɨ������ɪɚɡɿɜ��ɡɧɢɠɟɧɧɹ�ɡɧɨɫɭ�ɤɨɦɛɿɧɨɜɚɧɨʀ�ɦɚɬɪɢɰɿ�ɤɨɪɨɧɤɢ�ɩɨ�ɜɢɫɨɬɿ�ɜ�����ɪɚɡɢ�ɡɚɜɞɹɤɢ�ɜɢɫɨɤɿɣ�
ɡɧɨɫɨɫɬɿɣɤɨɫɬɿ�ɦɚɬɟɪɿɚɥɭ�ȺɉɄɆ��ɿ�ɩɿɞɜɢɳɟɧɧɸ�ɫɟɪɟɞɧɶɨʀ�ɦɟɯɚɧɿɱɧɨʀ�ɲɜɢɞɤɨɫɬɿ�ɛɭɪɿɧɧɹ�ɜ������ɪɚɡɢ��
Ɂɚɜɞɹɤɢ�ɜɢɫɨɤɿɣ�ɡɧɨɫɨɫɬɿɣɤɨɫɬɿ�ɦɚɬɟɪɿɚɥɭ�ȺɉɄɆ��ɡɚɛɟɡɩɟɱɭɽɬɶɫɹ�ɩɟɪɟɜɚɠɧɢɣ�ɜɢɫɬɭɩ�
ɩɨɪɨɞɨɪɭɣɧɿɜɧɨʀ�ɜɫɬɚɜɤɢ�ɧɚɞ�ɬɿɥɨɦ�ɚɥɦɚɡɨɜɦɿɫɧɨʀ�ɦɚɬɪɢɰɿ��ɳɨ�ɞɨɡɜɨɥɹɽ�ɩɿɞɬɪɢɦɭɜɚɬɢ�ɜ�ɩɪɨɰɟɫɿ�
ɛɭɪɿɧɧɹ�ɜɿɞɩɨɜɿɞɧɢɣ�ɜɢɥɿɬ�ɚɥɦɚɡɿɜ�ɿ�ɫɩɪɢɹɽ�ɜɢɫɨɤɨɟɮɟɤɬɢɜɧɿɣ�ɪɨɛɨɬɿ�ɤɨɪɨɧɤɢ�ɜ�ɰɿɥɨɦɭ�ɩɪɢ�ɧɢɡɶɤɿɣ�
ɟɧɟɪɝɨɽɦɧɨɫɬɿ�ɩɪɨɰɟɫɭ�ɛɭɪɿɧɧɹ�

Ʉɥɸɱɨɜɿ�ɫɥɨɜɚ� ɛɭɪɨɜɚ�ɤɨɪɨɧɤɚ��ɫɢɧɬɟɬɢɱɧɿ�ɚɥɦɚɡɢ��ɚɥɦɚɡɨɜɦɿɫɧɚ�ɤɨɦɛɿɧɨɜɚɧɚ�ɦɚɬɪɢɰɹ��
ɩɨɪɨɞɨɪɭɣɧɿɜɧɚ ɜɫɬɚɜɤɚ��ɟɮɟɤɬɢɜɧɿɫɬɶ�ɪɭɣɧɭɜɚɧɧɹ�ɝɿɪɫɶɤɢɯ�ɩɨɪɿɞ��ɡɧɨɫɨɫɬɿɣɤɿɫɬɶ��ɲɨɪɫɬɤɿɫɬɶ�
ɦɿɤɪɨɩɪɨɮɿɥɸ�ɜɢɛɨɸ��ɟɧɟɪɝɨɽɦɧɿɫɬɶ�ɪɭɣɧɭɜɚɧɧɹ�ɝɿɪɫɶɤɨʀ�ɩɨɪɨɞɢ
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7KH�SXUSRVH�RI�WKLV�ZRUN�ZDV�WR�HYDOXDWH�WKH�HIIHFWLYHQHVV�RI�IUDFWXUH�RI�VROLG�URFN�E\�GULOO�ELWV�ZLWK�D�

GLDPRQG�FRQWDLQLQJ�FRPELQHG�PDWUL[��WKH�YROXPH�OD\HU�RI�ZKLFK�LV�HTXLSSHG�ZLWK�V\QWKHWLF�GLDPRQGV�DQG�
LQVHUWV�IURP�'3&0���DV�ZHOO�DV�WKH�HIIHFW�RI�HTXLSSLQJ�WKH�FRPELQHG�PDWUL[�RQ�WKH�HQHUJ\�LQWHQVLW\�RI�WKH�
URFN�GHVWUXFWLRQ�SURFHVV�E\�VWXG\LQJ�WKH�VL]H�RI�WKH�VOXGJH�IRUPHG�GXULQJ�GULOOLQJ��7KH�XVH�RI�URFN�FXWWLQJ�
LQVHUWV�IURP�'3&0��LQ�GULOO�ELWV�ZLWK�D�FRPELQHG�GLDPRQG�FRQWDLQLQJ�PDWUL[�UHVXOWV�LQ�DQ�LQFUHDVH�LQ�WKH�
URXJKQHVV�RI�WKH�PLFURILOP�RI�WKH�ERWWRPKROH�VXUIDFH�IURP������WR�������UHGXFLQJ�WKH�ZHDU�RI�WKH�FRPELQHG�
PDWUL[�RI�WKH�FURZQ�E\�D�IDFWRU�RI�����GXH�WR�WKH�KLJK�ZHDU�UHVLVWDQFH�RI�WKH�'3&0��PDWHULDO�DQG�DQ�
LQFUHDVH LQ�WKH�DYHUDJH�PHFKDQLFDO�GULOOLQJ�VSHHG�WR�������'XH�WR�WKH�KLJK�ZHDU�UHVLVWDQFH�RI�WKH�'3&0��
PDWHULDO��WKH�SURWUXVLRQ�RI�WKH�URFN�LQVHUWLRQ�LQVHUW�RYHU�WKH�ERG\�RI�WKH�GLDPRQG�FRQWDLQLQJ�PDWUL[�LV�
SURYLGHG��ZKLFK�DOORZV�WR�PDLQWDLQ�GXULQJ�WKH�GULOOLQJ�WKH�FRUUHVSRQGLQJ�RXWIORZ�RI�GLDPRQGV�DQG�
FRQWULEXWLQJ�WR�WKH�KLJK�HIILFLHQF\�RI�WKH�FURZQ�DV�D�ZKROH�ZLWK�ORZ�HQHUJ\�FRQVXPSWLRQ�RI�WKH�GULOOLQJ�
SURFHVV�

.H\ ZRUGV� GULOO�ELW��V\QWKHWLF�GLDPRQGV��GLDPRQG�EHDULQJ�FRPSRVLWH�PDWUL[��URFN�EUHDNLQJ�LQVHUW��
URFN GHVWUXFWLRQ�HIILFLHQF\��ZHDU�UHVLVWDQFH��URXJKQHVV�RI�WKH�IDFH�PLFURILOP��HQHUJ\�LQWHQVLW\�RI�URFN�
GHVWUXFWLRQ

Ʌɢɬɟɪɚɬɭɪɚ
�� Ȼɨɝɞɚɧɨɜ�Ɋ� Ʉ���Ɂɚɤɨɪɚ�Ⱥ� ɉ���ɂɫɨɧɤɢɧ�Ⱥ� Ɇ��ɢ�ɞɪ� ɉɨɥɢɤɪɢɫɬɚɥɥɢɱɟɫɤɢɣ�ɦɚɬɟɪɢɚɥ�

ɧɚ� ɨɫɧɨɜɟ� ɚɥɦɚɡɚ� ɜ� ɢɧɫɬɪɭɦɟɧɬɟ� ɞɥɹ� ɛɭɪɟɧɢɹ� ɫɤɜɚɠɢɧ� ɜ� ɬɜɟɪɞɵɯ� ɩɨɪɨɞɚɯ� ���
ɇɚɭɤɨɜɢɣ�ɜɿɫɧɢɤ�ɇȽɍ��Ⱦɧɿɩɪɨɩɟɬɪɨɜɫɶɤ��������ʋ����±ɋ���±���

�� Ɂɚɤɨɪɚ� Ⱥ� ɉ� ȼɥɢɹɧɢɟ� ɜɫɬɚɜɤɢ� ɬɜɟɫɚɥɚ�� ɪɚɡɦɟɳɟɧɧɨɣ� ɜ� ɬɨɪɰɟ� ɦɚɬɪɢɰɵ�
ɢɦɩɪɟɝɧɢɪɨɜɚɧɧɨɣ�ɤɨɪɨɧɤɢ��ɧɚ�ɩɪɨɰɟɫɫ�ɪɚɡɪɭɲɟɧɢɹ�ɝɨɪɧɵɯ�ɩɨɪɨɞ���ɋɢɧɬɟɬɢɱɟɫɤɢɟ�
ɫɜɟɪɯɬɜɟɪɞɵɟ�ɦɚɬɟɪɢɚɥɵ� ɜ� ɛɭɪɨɜɨɦ� ɢɧɫɬɪɭɦɟɧɬɟ� �ɋɛ�� ɧɚɭɱ�� ɬɪ�� ± Ʉ��� ɂɡɞ�ɜɨ�ɂɋɆ�
Ⱥɇ�ɍɋɋɊ��������± ɋ����±���

�� Ȼɨɝɞɚɧɨɜ Ɋ� Ʉ���ɒɭɥɶɠɟɧɤɨ Ⱥ� Ⱥ���Ɂɚɤɨɪɚ�Ⱥ� ɉ��ɢ�ɞɪ��ɇɨɜɵɣ�ɫɜɟɪɯɬɜɟɪɞɵɣ�ɦɚɬɟɪɢɚɥ�
ɜ�ɛɭɪɨɜɨɦ�ɢɧɫɬɪɭɦɟɧɬɟ����ɋɜɟɪɯɬɜɟɪɞɵɟ�ɦɚɬɟɪɢɚɥɵ��± �������ʋ����± ɋ����±���

�� Ɂɚɤɨɪɚ� Ⱥ� ɉ��� ȻɨɝɞɚɧɨɜɊ� Ʉ��� ɂɫɨɧɤɢɧ� Ⱥ� Ɇ�� ɢ� ɞɪ�� Ɉɰɟɧɤɚ� ɷɮɮɟɤɬɢɜɧɨɫɬɢ�
ɪɚɡɪɭɲɟɧɢɹ� ɝɨɪɧɵɯ� ɩɨɪɨɞ� ɚɥɦɚɡɧɵɦɢ� ɩɨɥɢɤɪɢɫɬɚɥɥɢɱɟɫɤɢɦɢ� ɤɨɦɩɨɡɢɰɢɨɧɧɵɦɢ�
ɦɚɬɟɪɢɚɥɚɦɢ� ɩɪɢ� ɛɭɪɟɧɢɢ��� ɉɨɪɨɞɨɪɚɡɪɭɲɚɸɳɢɣ� ɢ� ɦɟɬɚɥɥɨɨɛɪɚɛɚɬɵɜɚɸɳɢɣ�
ɢɧɫɬɪɭɦɟɧɬ�± ɬɟɯɧɢɤɚ�ɢ�ɬɟɯɧɨɥɨɝɢɹ�ɟɝɨ�ɢɡɝɨɬɨɜɥɟɧɢɹ�ɢ�ɩɪɢɦɟɧɟɧɢɹ��ɋɛ��ɧɚɭɱ��ɬɪ��±
ȼɵɩ������± Ʉɢɟɜ��ɂɋɆ�ɢɦ��ȼ�ɇ��Ȼɚɤɭɥɹ��������±ɋ����±���

�� ɒɭɥɶɠɟɧɤɨ Ⱥ� Ⱥ��� əɜɨɪɫɤɚ Ʌ��� ɋɨɤɨɥɨɜ� Ⱥ� ɇ� ɢ� ɞɪ�� ɇɨɜɵɣ� ɢɡɧɨɫɨɫɬɨɣɤɢɣ�
ɫɜɟɪɯɬɜɟɪɞɵɣ� ɚɥɦɚɡɧɵɣ� ɤɨɦɩɨɡɢɰɢɨɧɧɵɣ� ɩɨɥɢɤɪɢɫɬɚɥɥɢɱɟɫɤɢɣ� ɦɚɬɟɪɢɚɥ� ���
ɋɜɟɪɯɬɜɟɪɞɵɟ�ɦɚɬɟɪɢɚɥɵ��± ������± ʋ����± ɋ���±���

�� ɋɨɥɨɜɶɟɜ ɇ� ȼ���ɑɢɯɨɬɤɢɧ ȼ� Ɏ���Ȼɨɝɞɚɧɨɜ Ɋ� Ʉ���Ɂɚɤɨɪɚ Ⱥ� ɉ��Ɋɟɫɭɪɫɨɫɛɟɪɟɝɚɸɳɚɹ�
ɬɟɯɧɨɥɨɝɢɹ� ɚɥɦɚɡɧɨɝɨ� ɛɭɪɟɧɢɹ� ɜ� ɫɥɨɠɧɵɯ� ɝɟɨɥɨɝɢɱɟɫɤɢɯ� ɭɫɥɨɜɢɹɯ�� ɦɨɧɨɝɪ�� ± Ɇ���
ȼɇɂɂɈɗɇȽ��������± ����ɫ�

�� ȼɢɧɨɝɪɚɞɨɜɚ� Ɉ� ɉ�� ɏɚɪɚɤɬɟɪ� ɜɡɚɽɦɧɨɝɨ� ɪɭɣɧɭɜɚɧɧɹ� ɝɿɪɫɶɤɨʀ� ɩɨɪɨɞɢ� ɬɚ� ɚɥɦɚɡɧɨɝɨ�
ɩɨɪɨɞɨɪɭɣɧɿɜɧɨɝɨ� ɿɧɫɬɪɭɦɟɧɬɭ ��� ɋɭɱɚɫɧɿ� ɪɟɫɭɪɫɨɟɧɟɪɝɨɡɛɟɪɿɝɚɸɱɿ� ɬɟɯɧɨɥɨɝɿʀ�
ɝɿɪɧɢɱɨɝɨ� ɜɢɪɨɛɧɢɰɬɜɚ� � ɇɚɭɤɨɜɨ�ɜɢɪɨɛɧɢɱɢɣ� ɠɭɪɧɚɥ ± ȼɢɩ������� ± Ʉɪɟɦɟɧɱɭɤ��
Ʉɪɇɍ��������ɋ���±���

�� ȼɢɧɨɝɪɚɞɨɜɚ� Ɉ�� ɉ�� Ɋɭɣɧɭɜɚɧɧɹ� ɝɿɪɫɶɤɢɯ� ɩɨɪɿɞɿɧɫɬɪɭɦɟɧɬɨɦ� ɡɮɭɧɤɰɿɨɧɚɥɶɧɢɦɢ�
ɟɥɟɦɟɧɬɚɦɢɿɡ� ɤɨɦɩɨɡɢɰɿɣɧɢɯ� ɚɥɦɚɡɨɜɦɿɫɧɢɯ� ɦɚɬɟɪɿɚɥɿɜ�� ɞɢɫ�� ɪɨɛɨɬɚ� ɧɚ� ɡɞɨɛɭɬɬɹ�
ɜɱɟɧɨɝɨ�ɫɬɭɩɟɧɹ�ɤɚɧɞ��ɬɟɯɧ��ɧɚɭɤ����������± Ʉɢʀɜ�������±����ɫ�

ɉɨɫɬɭɩɢɥɚ���������
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5HIHUHQFHV
�� %RJGDQRY��5� .�� =DNRUD��$� 3���,VRQNLQ��$� 0���HW DO����������3ROLNULVWDOOLFKHVNLL PDWHULDO�

QD RVQRYH� DOPD]D� Y� LQVWUXPHQWH� GOLD� EXUHQLLD� VNYD]KLQ� Y� WYHUG\NK� SRURGDNK
>3RO\FU\VWDOOLQH� PDWHULDO� EDVHG� RQ� GLDPRQG� LQ� D� WRRO� IRU� GULOOLQJ� ZHOOV� LQ� KDUG� URFNV@��
1DXNRY\L� YLVQ\N� 1*8� ± 6FLHQWLILF� EXOOHWLQ� RI� 108�� 'QLSURSHWURYVN�� ���� ��±��� >LQ�
5XVVLDQ@��

�� =DNRUD�� $� 3�� �������� 9OLLDQLH� YVWDYNL� WYHVDOD�� UD]PHVKFKHQQRL Y� WRUWVH� PDWULWV\�
LPSUHJQLURYDQQRLNRURQNL��QD�SURWVHVV�UD]UXVKHQLLD�JRUQ\NK�SRURG�>,QIOXHQFH�RI�WKH�LQVHUW�
RI�D�ZHDYHU�ORFDWHG�DW�WKH�HQG�RI�WKH�PDWUL[�RI�WKH�LPSUHJQDWHG�FURZQ�RQ�WKH�SURFHVV�RI�
GHVWUXFWLRQ� RI� URFNV@�6LQWHWLFKHVNLLH� VYHUNKWYHUG\LH� PDWHULDO\� Y� EXURYRP� LQVWUXPHQWH� ±
6\QWKHWLF�VXSHUKDUG�PDWHULDOV�LQ�D�GULOOLQJ�WRRO����±��>LQ�5XVVLDQ@�

�� %RJGDQRY��5� .��� 6KXO]KHQNR��$� $���=DNRUD��$� 3��� HW� DO�� ��������1RY\L� VYHUNKWYHUG\L�
PDWHULDO�Y�EXURYRP�LQVWUXPHQWH�>1HZ�VXSHUKDUG�PDWHULDO�LQ�D�GULOOLQJ�WRRO@��6YHUKWYHUG\H�
PDWHULDO\� ±6XSHUKDUG�PDWHULDOV������± ���>LQ�5XVVLDQ@�

�� %RJGDQRY�� 5� .�� =DNRUD�� $� 3��� ,VRQNLQ�� $� 0��� HW� DO�� �������� 2WVHQND� HIIHNWLYQRVWL�
UD]UXVKHQLLD� JRUQ\NK� SRURG� DOPD]Q\PL� SROLNULVWDOOLFKHVNLPL� NRPSR]LWVLRQQ\PL�
PDWHULDODPL� SUL� EXUHQLL >(VWLPDWLRQ� RI� WKH� HIILFLHQF\� RI� URFNV� GHVWUXFWLRQ�ZLWK� GLDPRQG
SRO\FU\VWDOOLQH� FRPSRVLWH� PDWHULDOV� GXULQJ� GULOOLQJ@�� 3RURGRUD]UXVKDLXVKFKLL� L�
PHWDOORREUDEDW\YDLXVKFKLL� LQVWUXPHQW� ± WHNKQLND� L� WHNKQRORJLLD� HJR� L]JRWRYOHQLLD� L�
SULPHQHQLLD�± 5RFN�'HVWUXFWLRQ�DQG�0HWDO�:RUNLQJ�7RROV ± 7HFKQLTXHV�DQG�7HFKQRORJ\�
RI�WKH�7RRO�3URGXFWLRQ�DQG�$SSOLFDWLRQV��������±����>LQ�5XVVLDQ@�

�� 6KXO]KHQNR�� $� $�� -DZRUVND�� /�� 6RNRORY�� $� 1��� HW DO�� �������� 1RY\L L]QRVRVWR\NL\
VYHUNKWYHUG\L DOPD]Q\L NRPSR]LWVLRQQ\L SROLNULVWDOOLFKHVNL\ PDWHULDO >1HZ ZHDU�UHVLVWDQW
VXSHUKDUG GLDPRQG FRPSRVLWH SRO\FU\VWDOOLQH PDWHULDO@� 6YHUKWYHUG\LH PDWHULDO\L�±
-RXUQDO RI 6XSHUKDUG 0DWHULDOV������± ���>LQ5XVVLDQ@�

�� 6RORYLHY�� 1� 9��� &KLNKRWNLQ�� 9� )��� %RJGDQRY�� 5� .��� 	� =DNRUD�� $� 3�� ��������
5HVXUVRVEHUHJDLXVKFKDLD� WHNKQRORJLLD� DOPD]QRJR� EXUHQLLD� Y� VOR]KQ\NK� JHRORJLFKHVNLNK�
XVORYLLDNK� >5HVRXUFH�VDYLQJ� WHFKQRORJ\� RI� GLDPRQG� GULOOLQJ� LQ� GLIILFXOW� JHRORJLFDO�
FRQGLWLRQV@��0RVFRZ��91,,2(1* >LQ�5XVVLDQ@�

�� 9\QRKUDGRYD� 2� 3� �������� +DUDNWHU� Y]DHPQRJR� UXLQXYDQQLD� JLUVNRL� SRURG\� WD�
DOPD]QRJR�SRURGRUXLQLYQRJR�LQVWUXPHQWX>7KH�FKDUDFWHU�RI�WKH�PXWXDO�EUHDNLQJ�RI�URFNV�
DQG� D� GLDPRQG� URFN� GHVWUXFWLRQ� WRRO@�6XFKDVQL� UHVXUVRHQHUKR]EHULKDLXFKL� WHNKQRORKLL�
KLUQ\FKRJR� Y\UREQ\WVWYD�� ± 8S�WR�GDWH� UHVRXUFH� DQG� HQHUJ\� VDYLQJ� WHFKQRORJLHV� LQ�
PLQLQJ�LQGXVWU\��� 6FLHQWLILF�DQG�SURGXFWLRQ�MRXUQDO��0\NKD\OR�2VWURJUDGVN\�.UHPHQFKXN�
1DWLRQDO�8QLYHUVLW\��� .UHPHQFKXN��.UQ8�����������±�� >LQ�8NUDLQLDQ@�

�� 9\QRKUDGRYD� 2� 3� ��������5XLQXYDQQLD�JLUVN\NK�SRULG�LQVWUXPHQWRP�]�IXQNWVLRQDOQ\P\�
HOHPHQWDP\�L]�NRPSR]\WVLLQ\NK�DOPD]RYPLVQ\NK�PDWHULDOLY�>'HVWUXFWLRQ�RI�URFNVE\�WKH�
WRRO� ZLWK� IXQFWLRQDO� HOHPHQWV� IURP� FRPSRVLWH� GLDPRQG�EHDULQJ� PDWHULDOV@��&DQGLGDWH
V�
WKHVLV�.\LY�>LQ�8NUDLQLDQ@�


