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ɍȾɄ�����������������

Ƚ� Ⱥ��ɉɟɬɚɫɸɤ� ɞ�ɪ�ɬɟɯɧ��ɧɚɭɤ���Ɇ� ɇ��ɋɚɮɨɧɨɜɚ��
ɘ� ȼ� ɋɢɪɨɬɚ�� ɤɚɧɞɢɞɚɬɵ ɬɟɯɧɢɱɟɫɤɢɯ ɧɚɭɤ��Ɉ� ɍ��ɉɟɬɚɫɸɤ��ɜɟɞ��ɢɧɠ��

�ɂɧɫɬɢɬɭɬ�ɫɜɟɪɯɬɜɟɪɞɵɯ�ɦɚɬɟɪɢɚɥɨɜ�ɢɦ��ȼ��ɇ��Ȼɚɤɭɥɹ�ɇȺɇ�ɍɤɪɚɢɧɵ��ɭɥ��Ⱥɜɬɨɡɚɜɨɞɫɤɚɹ����
������ɝ��Ʉɢɟɜ��H�PDLO��SHWDV\XN#XNU�QHW

�ɋɟɜɟɪɨ�ȼɨɫɬɨɱɧɵɣ ɮɟɞɟɪɚɥɶɧɵɣ�ɭɧɢɜɟɪɫɢɬɟɬ�ɢɦɟɧɢ�Ɇ�Ʉ��Ⱥɦɦɨɫɨɜɚ� ɝ��əɤɭɬɫɤ��Ɋɨɫɫɢɹ��
H�PDLO��PDULVDIRQB����#PDLO�UX

ɈɉɊȿȾȿɅȿɇɂȿ�ɌɈɅɓɂɇɕ�ɉɈɄɊɕɌɂə�ɆȿɌȺɅɅɂɁɂɊɈȼȺɇɇɕɏ
ɒɅɂɎɉɈɊɈɒɄɈȼ�ɋɂɇɌȿɌɂɑȿɋɄɈȽɈ�ȺɅɆȺɁȺ�ɇȺ�ɈɋɇɈȼȿ

ɗɄɋɌɊȺɉɈɅəɐɂɈɇɇɈ�ȺɎɎɂɇɇɈɃ��'ɆɈȾȿɅɂ�ɁȿɊɇȺ

ɉɪɨɚɧɚɥɢɡɢɪɨɜɚɧɵ� ɦɟɬɨɞɢɱɟɫɤɢɟ� ɨɫɨɛɟɧɧɨɫɬɢ� ɨɩɨɫɪɟɞɨɜɚɧɧɨ�ɚɧɚɥɢɬɢɱɟɫɤɨɝɨ� ɨɩɪɟɞɟɥɟɧɢɹ�
ɬɨɥɳɢɧɵ�ɩɨɤɪɵɬɢɹ�ɡɟɪɟɧ�ɦɟɬɚɥɥɢɡɢɪɨɜɚɧɧɵɯ�ɲɥɢɮɩɨɪɨɲɤɨɜ�ɫɢɧɬɟɬɢɱɟɫɤɨɝɨ�ɚɥɦɚɡɚ��ɉɪɨɜɟɞɟɧɧɵɟ�
ɢɫɫɥɟɞɨɜɚɧɢɹ� ɩɨɤɚɡɚɥɢ�� ɱɬɨ ɧɚɢɛɨɥɟɟ� ɫɨɜɟɪɲɟɧɧɵɦɢ� ɟɫɬɶ� ɦɟɬɨɞɵ�� ɨɫɧɨɜɚɧɧɵɟ� ɧɚ� ɩɪɢɦɟɧɟɧɢɢ�
ɜɧɟɲɧɟɣ� ɭɞɟɥɶɧɨɣ� ɩɨɜɟɪɯɧɨɫɬɢ�� ȼɩɟɪɜɵɟ� ɩɪɟɞɥɨɠɟɧɨ� ɢɫɩɨɥɶɡɨɜɚɬɶ� ɜ� ɷɬɨɣ ɪɚɫɱɟɬɧɨɣ� ɫɯɟɦɟ�
ɷɤɫɬɪɚɩɨɥɹɰɢɨɧɧɨ�ɚɮɮɢɧɧɭɸ��' ɦɨɞɟɥɶ� ɡɟɪɧɚ��ɇɚ�ɩɪɢɦɟɪɟ�ɲɥɢɮɩɨɪɨɲɤɚ�Ⱥɋ������������ ɞɨɤɚɡɚɧɨ�
ɩɪɟɢɦɭɳɟɫɬɜɨ� ɬɚɤɨɣ� �'� ɦɨɞɟɥɢ� ɩɨ� ɫɪɚɜɧɟɧɢɸ� ɫ� �'� ɦɨɞɟɥɶɸ� ɜ� ɮɨɪɦɟ� ɲɚɪɚ�� ɂɫɩɨɥɶɡɨɜɚɧɢɟ�
ɷɤɫɬɪɚɩɨɥɹɰɢɨɧɧɨ�ɚɮɮɢɧɧɨɣ� �'� ɦɨɞɟɥɢ� ɡɟɪɧɚ� ɩɨɡɜɨɥɹɟɬ� ɧɚɯɨɞɢɬɶ� ɬɨɥɳɢɧɭ� ɩɨɤɪɵɬɢɹ� ɡɟɪɟɧ�
ɦɟɬɚɥɥɢɡɢɪɨɜɚɧɧɵɯ�ɚɥɦɚɡɧɵɯ�ɩɨɪɨɲɤɨɜ�ɛɟɡ�ɬɪɚɞɢɰɢɨɧɧɨɝɨ�ɩɪɟɞɩɨɥɨɠɟɧɢɹ�ɨ�ɲɚɪɨɨɛɪɚɡɧɨɣ�ɮɨɪɦɟ�
ɢɯ�ɡɟɪɟɧ�ɢ�ɫ�ɦɟɧɶɲɟɣ�ɩɨɝɪɟɲɧɨɫɬɶɸ���ɉɪɟɞɥɨɠɟɧɧɵɣ�ɧɨɜɵɣ�ɦɟɬɨɞ�ɦɨɠɟɬ�ɛɵɬɶ�ɢɫɩɨɥɶɡɨɜɚɧ�ɢ�ɞɥɹ�
ɩɨɪɨɲɤɨɜ�ɞɪɭɝɢɯ�ɚɛɪɚɡɢɜɧɵɯ�ɦɚɬɟɪɢɚɥɨɜ�

Ʉɥɸɱɟɜɵɟ�ɫɥɨɜɚ��ɦɟɬɚɥɥɢɡɚɰɢɹ��ɩɨɤɪɵɬɢɟ��ɨɩɨɫɪɟɞɨɜɚɧɨ�ɚɧɥɢɬɢɱɟɫɤɢɟ�ɦɟɬɨɞɵ���'�ɦɨɞɟɥɶ�
ɡɟɪɧɚ��ɜɧɟɲɧɹɹ�ɭɞɟɥɶɧɚɹ�ɩɨɜɟɪɯɧɨɫɬɶ�

Ɇɟɬɚɥɥɢɡɚɰɢɹ�ɟɫɬɶ� ɨɞɧɢɦ�ɢɡ� ɞɟɣɫɬɜɟɧɧɵɯ�ɦɟɬɨɞɨɜ�ɦɨɞɢɮɢɤɚɰɢɢ�ɩɨɜɟɪɯɧɨɫɬɢ� ɡɟɪɟɧ�
ɩɨɪɨɲɤɨɜ� ɫɢɧɬɟɬɢɱɟɫɤɨɝɨ� ɚɥɦɚɡɚ� �ɋȺ��� ɤɭɛɢɱɟɫɤɨɝɨ� ɧɢɬɪɢɞɚ� ɛɨɪɚ� ɢ� ɩɨɪɨɲɤɨɜ� ɞɪɭɝɢɯ�



ɊȺɁȾȿɅ����ɂɇɋɌɊɍɆȿɇɌȺɅɖɇɕȿ��ɄɈɇɋɌɊɍɄɐɂɈɇɇɕȿ�ɂ�ɎɍɇɄɐɂɈɇȺɅɖɇɕȿ�ɆȺɌȿɊɂȺɅɕ
ɇȺ�ɈɋɇɈȼȿ�ȺɅɆȺɁȺ�ɂ�ɄɍȻɂɑȿɋɄɈȽɈ�ɇɂɌɊɂȾȺ�ȻɈɊȺ

���

ɫɜɟɪɯɬɜɟɪɞɵɯ�ɚɛɪɚɡɢɜɧɵɯ�ɦɚɬɟɪɢɚɥɨɜ�>�@��Ƚɥɚɜɧɚɹ�ɰɟɥɶ�ɩɨɞɨɛɧɨɣ�ɬɟɯɧɨɥɨɝɢɱɟɫɤɨɣ�ɨɩɟɪɚɰɢɢ�
ɧɚɩɪɚɜɥɟɧɚ� ɧɚ� ɩɨɜɵɲɟɧɢɟ� ɷɮɮɟɤɬɢɜɧɨɫɬɢ� ɩɪɢɦɟɧɟɧɢɹ� ɚɛɪɚɡɢɜɧɨɝɨ� ɢɧɫɬɪɭɦɟɧɬɚ� �Ⱥɂ���
ɢɡɝɨɬɨɜɥɟɧɧɨɝɨ�ɫ�ɢɫɩɨɥɶɡɨɜɚɧɢɟɦ�ɦɟɬɚɥɥɢɡɢɪɨɜɚɧɧɵɯ�ɩɨɪɨɲɤɨɜ��

ȼɚɠɧɵɦ�ɩɨɤɚɡɚɬɟɥɟɦ�ɤɚɱɟɫɬɜɚ ɦɟɬɚɥɥɢɡɢɪɨɜɚɧɧɵɯ�ɲɥɢɮɩɨɪɨɲɤɨɜ�ɋȺ�ɟɫɬɶ�ɬɨɥɳɢɧɚ�
ɩɨɤɪɵɬɢɹ� ɡɟɪɟɧ�� Ɉɞɧɨɜɪɟɦɟɧɧɨ� ɫ� ɨɞɧɨɪɨɞɧɨɫɬɶɸ� ɩɨɤɪɵɬɢɹ� ɡɟɪɟɧ� ɨɧɚ� ɹɜɥɹɟɬɫɹ�
ɨɩɪɟɞɟɥɹɸɳɢɦ� ɮɚɤɬɨɪɨɦ� ɜɥɢɹɧɢɹ� ɧɚ� ɦɢɤɪɨɬɜɟɪɞɨɫɬɶ� ɢ� ɬɪɟɳɢɧɨɫɬɨɣɤɨɫɬɶ� ɚɥɦɚɡɧɵɯ�
ɩɨɪɨɲɤɨɜ��ɧɚ�ɩɪɨɱɧɨɫɬɶ�ɭɞɟɪɠɚɧɢɹ�ɡɟɪɟɧ�ɲɥɢɮɩɨɪɨɲɤɚ�ɜ�ɪɟɠɭɳɟɦ�ɫɥɨɟ Ⱥɂ��ɚ�ɩɨɬɨɦɭ�ɢ�ɧɚ�
ɭɞɟɥɶɧɵɣ� ɪɚɫɯɨɞ� ɚɛɪɚɡɢɜɧɨɝɨ� ɩɨɪɨɲɤɚ�� ɂɦɟɧɧɨ� ɭɞɟɥɶɧɵɣ� ɪɚɫɯɨɞ� ɤɚɤ� ɯɚɪɚɤɬɟɪɢɫɬɢɤɚ�
ɩɪɨɰɟɫɫɚ�ɨɛɪɚɛɨɬɤɢ�ɢ�ɫɥɭɠɢɬ�ɨɫɧɨɜɧɵɦ�ɤɪɢɬɟɪɢɟɦ�ɷɮɮɟɤɬɢɜɧɨɫɬɢ�Ⱥɂ�>�@�

ɉɪɢ� ɷɬɨɦ� ɜɚɠɧɨ� ɨɬɦɟɬɢɬɶ�� ɱɬɨ� ɬɚɤɨɣ� ɩɨɥɨɠɢɬɟɥɶɧɵɣ� ɷɮɮɟɤɬ� ɞɨɫɬɢɝɚɟɬɫɹ� ɥɢɲɶ� ɩɪɢ�
ɜɵɛɨɪɟ ɨɩɬɢɦɚɥɶɧɨɣ� ɬɨɥɳɢɧɵ� ɩɨɤɪɵɬɢɹ�� ɬ�ɟ�� ɞɥɹ� ɤɨɧɤɪɟɬɧɨɣ� ɩɚɪɵ� ɫɜɹɡɤɚ�ɩɨɤɪɵɬɢɟ�
ɫɭɳɟɫɬɜɭɟɬ� ɨɩɬɢɦɚɥɶɧɚɹ� ɬɨɥɳɢɧɚ� ɦɟɬɚɥɥɢɱɟɫɤɨɝɨ� ɩɨɤɪɵɬɢɹ� >�@�� ɇɚɩɪɢɦɟɪ�� ɢɫɩɵɬɚɧɢɟ�
ɦɟɬɚɥɥɢɡɢɪɨɜɚɧɧɵɯ�ɚɥɦɚɡɧɵɯ�ɲɥɢɮɩɨɪɨɲɤɨɜ�Ⱥɋȼ��ɫɨɜɪɟɦɟɧɧɚɹ�ɦɚɪɤɚ�Ⱥɋ����ɡɟɪɧɢɫɬɨɫɬɶɸ�
�������� ɩɨɤɚɡɚɥɢ�� ɱɬɨ� ɭɜɟɥɢɱɟɧɢɟ� ɬɨɥɳɢɧɵ� ɧɢɤɟɥɟɜɨɝɨ� ɩɨɤɪɵɬɢɹ� ɫɜɵɲɟ� ɨɩɬɢɦɚɥɶɧɨɝɨ� ɧɟ�
ɫɨɩɪɨɜɨɠɞɚɥɨɫɶ�ɩɨɜɵɲɟɧɢɟɦ�ɫɬɨɣɤɨɫɬɢ�ɢɧɫɬɪɭɦɟɧɬɚ�>�@�

ɇɟɩɨɫɪɟɞɫɬɜɟɧɧɨɟ� ɨɩɪɟɞɟɥɟɧɢɟ� ɬɨɥɳɢɧɵ� ɩɨɤɪɵɬɢɹ� ɦɟɬɚɥɥɢɡɢɪɨɜɚɧɧɵɯ� ɡɟɪɟɧ�
ɬɟɨɪɟɬɢɱɟɫɤɢ� ɜɨɡɦɨɠɧɨ�� ɧɨ� ɤɪɚɣɧɟ� ɫɥɨɠɧɨ� ɜ� ɨɬɧɨɲɟɧɢɢ� ɩɪɚɤɬɢɱɟɫɤɨɝɨ� ɨɫɭɳɟɫɬɜɥɟɧɢɹ��
ɉɨɷɬɨɦɭ�ɜɫɟ�ɢɡɜɟɫɬɧɵɟ�ɧɚ�ɫɟɝɨɞɧɹ�ɦɟɬɨɞɵ�ɨɩɪɟɞɟɥɟɧɢɹ�ɷɬɨɣ�ɯɚɪɚɤɬɟɪɢɫɬɢɤɢ�ɩɨ�ɫɜɨɟɣ�ɫɭɬɢ�
ɹɜɥɹɸɬɫɹ�ɨɩɨɫɪɟɞɫɬɜɨɜɚɧɧɵɦɢ��ɩɨɫɤɨɥɶɤɭ�ɧɟ�ɞɚɸɬ�ɧɟɩɨɫɪɟɞɫɬɜɟɧɧɨɝɨ�ɨɬɜɟɬɚ�ɨɬɧɨɫɢɬɟɥɶɧɨ�
ɬɨɥɳɢɧɵ�ɩɨɤɪɵɬɢɹ��

Ɉɞɧɨɣ� ɢɡ� ɨɫɧɨɜɧɵɯ� ɦɟɬɨɞɢɱɟɫɤɢɯ� ɫɨɫɬɚɜɥɹɸɳɢɯ� ɢɡɜɟɫɬɧɵɯ� ɩɨɞɯɨɞɨɜ� ɤ�
ɨɩɨɫɪɟɞɫɬɜɨɜɚɧɧɨɦɭ� ɭɫɬɚɧɨɜɥɟɧɢɸ� ɬɨɥɳɢɧɵ� ɩɨɤɪɵɬɢɹ� ɡɟɪɟɧ� ɩɪɢ� ɦɟɬɚɥɥɢɡɚɰɢɢ� ɟɫɬɶ�
ɚɧɚɥɢɬɢɱɟɫɤɨɟ� ɨɩɪɟɞɟɥɟɧɢɟ� ɨɛɴɟɦɚ� ɨɫɪɟɞɧɟɧɨɝɨ� ɡɟɪɧɚ� ɩɨɪɨɲɤɚ� ɧɚɱɚɥɶɧɨɝɨ� ɢ� ɩɨɫɥɟ�
ɦɟɬɚɥɥɢɡɚɰɢɢ��Ⱦɥɹ�ɷɬɨɣ�ɰɟɥɢ�ɨɛɵɱɧɨ�ɩɨɥɶɡɭɸɬɫɹ��'�ɦɨɞɟɥɶɸ�ɡɟɪɧɚ�ɜ�ɮɨɪɦɟ�ɲɚɪɚ�ɫ�ɢɡɜɟɫɬɧɵɦɢ�
ɚɧɚɥɢɬɢɱɟɫɤɢɦɢ�ɡɚɜɢɫɢɦɨɫɬɹɦɢ�ɞɥɹ�ɨɩɪɟɞɟɥɟɧɢɹ�ɟɝɨ�ɨɛɴɟɦɚ��ɉɪɢ�ɷɬɨɦ�ɜɵɯɨɞɹɬ�ɢɡ�ɞɨɩɭɳɟɧɢɣ�
ɨɬɧɨɫɢɬɟɥɶɧɨ�ɨɞɧɨɪɨɞɧɨɫɬɢ�ɩɨɤɪɵɬɢɹ�ɢ�ɢɞɟɧɬɢɱɧɨɫɬɢ�ɮɨɪɦɵ�ɧɚɱɚɥɶɧɨɝɨ�ɢ�ɦɟɬɚɥɥɢɡɢɪɨɜɚɧɧɨɝɨ�
ɡɟɪɟɧ�� Ɉɛɴɟɦ� ɦɟɬɚɥɥɚ� ɩɨɤɪɵɬɢɹ�� ɧɚɧɟɫɟɧɧɨɝɨ� ɧɚ� ɨɞɧɨ� ɡɟɪɧɨ�� ɧɚɯɨɞɹɬ� ɫ� ɭɱɟɬɨɦ� ɩɥɨɬɧɨɫɬɢ� ɢ�
ɦɚɫɫɵ�ɦɟɬɚɥɥɚ��ɢɡɪɚɫɯɨɞɨɜɚɧɧɨɝɨ�ɧɚ�ɩɨɤɪɵɬɢɟ�ɨɩɪɟɞɟɥɟɧɧɨɣ�ɦɚɫɫɵ�ɲɥɢɮɩɨɪɨɲɤɚ�ɢ�ɤɨɥɢɱɟɫɬɜɚ�
ɡɟɪɟɧ�ɚɥɦɚɡɧɨɝɨ�ɩɨɪɨɲɤɚ�ɜ�ɨɞɧɨɦ�ɟɝɨ�ɤɚɪɚɬɟ��Ⱦɚɥɶɲɟ��ɢɫɯɨɞɹ�ɢɡ�ɚɧɚɥɢɬɢɱɟɫɤɢɯ�ɜɵɪɚɠɟɧɢɣ�ɞɥɹ�
ɨɛɴɟɦɚ� ɦɟɬɚɥɥɚ�ɩɨɤɪɵɬɢɹ� �YP��� ɨɛɴɟɦɨɜ� ɧɚɱɚɥɶɧɨɝɨ� �Yɚ�� ɢ� ɦɟɬɚɥɥɢɡɢɪɨɜɚɧɧɨɝɨ� �Yɫ�� ɡɟɪɟɧ�
ɩɨɪɨɲɤɚ��ɫɨɫɬɚɜɥɹɸɬ�ɭɪɚɜɧɟɧɢɟ�ɫɨɨɬɧɨɲɟɧɢɹ�ɷɬɢɯ�ɨɛɴɟɦɨɜ�ɜ�ɜɢɞɟ�YP ��Yɚ  �Yɫ��ȼ�ɷɬɨ�ɭɪɚɜɧɟɧɢɟ�
ɩɨɞɫɬɚɜɥɹɸɬ� ɚɧɚɥɢɬɢɱɟɫɤɢɟ� ɜɵɪɚɠɟɧɢɹ� ɞɥɹ� ɨɛɴɟɦɨɜ�� ɤɨɬɨɪɵɟ� ɬɚɦ� ɮɢɝɭɪɢɪɭɸɬ�� ɢ� ɧɚɯɨɞɹɬ�
ɬɨɥɳɢɧɭ�ɩɨɤɪɵɬɢɹ�ɡɟɪɟɧ�ɦɟɬɚɥɥɢɡɢɪɨɜɚɧɧɵɯ�ɩɨɪɨɲɤɨɜ��K��

Ɉɫɨɛɟɧɧɨɫɬɶɸ� ɢɡɜɟɫɬɧɵɯ� ɨɩɨɫɪɟɞɨɜɚɧɧɨ�ɚɧɚɥɢɬɢɱɟɫɤɢɟ� ɦɟɬɨɞɨɜ� ɨɩɪɟɞɟɥɟɧɢɹ�
ɬɨɥɳɢɧɵ� ɩɨɤɪɵɬɢɹ� ɡɟɪɟɧ� ɦɟɬɚɥɥɢɡɢɪɨɜɚɧɧɵɯ� ɲɥɢɮɩɨɪɨɲɤɨɜ� ɋȺ� ɟɫɬɶ� ɢɫɩɨɥɶɡɨɜɚɧɢɹ� �'�
ɦɨɞɟɥɢ�ɡɟɪɧɚ�ɜ�ɮɨɪɦɟ�ɲɚɪɚ��ɯɨɬɹ�ɩɨɞɯɨɞɵ�ɤ�ɪɚɡɪɚɛɨɬɤɟ�ɫɚɦɵɯ�ɦɟɬɨɞɨɜ�ɨɬɥɢɱɚɸɬɫɹ��ɂɡ�ɷɬɢɯ�
ɢɡɜɟɫɬɧɵɯ� ɨɩɨɫɪɟɞɨɜɚɧɧɨ�ɚɧɚɥɢɬɢɱɟɫɤɢɟ� ɦɟɬɨɞɨɜ� ɨɩɪɟɞɟɥɟɧɢɹ� ɬɨɥɳɢɧɵ� ɩɨɤɪɵɬɢɹ� ɡɟɪɟɧ�
ɦɟɬɚɥɥɢɡɢɪɨɜɚɧɧɵɯ�ɲɥɢɮɩɨɪɨɲɤɨɜ�ɋȺ�ɫɥɟɞɭɟɬ�ɜɵɞɟɥɢɬɶ�ɦɟɬɨɞ��ɩɪɢɦɟɧɟɧɧɵɣ�ɜ�ɪɚɛɨɬɟ�>�@��
ɤɨɬɨɪɵɣ� ɨɫɧɨɜɚɧ� ɧɚ� ɢɫɩɨɥɶɡɨɜɚɧɢɢ� ɜɧɟɲɧɟɣ� ɭɞɟɥɶɧɨɣ� ɩɨɜɟɪɯɧɨɫɬɢ� �)ɭɞ��� Ɍɚɤɨɣ� ɩɨɞɯɨɞ� ɤ�
ɨɩɪɟɞɟɥɟɧɢɸ�ɬɨɥɳɢɧɵ�ɩɨɤɪɵɬɢɹ�ɦɟɬɚɥɥɢɡɢɪɨɜɚɧɧɵɯ�ɡɟɪɟɧ�ɜɢɞɢɬɫɹ�ɧɚɢɛɨɥɟɟ�ɫɨɜɟɪɲɟɧɧɵɦ��
ɩɨɫɤɨɥɶɤɭ�ɜɧɟɲɧɹɹ�ɭɞɟɥɶɧɚɹ�ɩɨɜɟɪɯɧɨɫɬɶ�ɦɨɠɟɬ�ɛɵɬɶ�ɩɨɥɭɱɟɧɚ�ɤɚɤ�ɷɤɫɩɟɪɢɦɟɧɬɚɥɶɧɨ��ɬɚɤ�ɢ�
ɨɩɨɫɪɟɞɨɜɚɧɧɨ�ɚɧɚɥɢɬɢɱɟɫɤɢɦɢ� ɦɟɬɨɞɚɦɢ�� Ⱦɥɹ� ɨɩɪɟɞɟɥɟɧɢɹ� ɬɨɥɳɢɧɵ� ɩɨɤɪɵɬɢɹ� ɡɟɪɟɧ�
ɦɟɬɚɥɥɢɡɢɪɨɜɚɧɧɵɯ� ɲɥɢɮɩɨɪɨɲɤɨɜ� ɋȺ� ɜ� ɰɢɬɢɪɨɜɚɧɧɨɣ� ɜɵɲɟ� ɪɚɛɨɬɵ� ɩɪɟɞɥɚɝɚɟɬɫɹ�
ɫɥɟɞɭɸɳɚɹ�ɮɨɪɦɭɥɚ�
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Ɂɞɟɫɶ�ȡɚ ± ɩɥɨɬɧɨɫɬɶ�ɚɥɦɚɡɚ��ȡP ± ɩɥɨɬɧɨɫɬɶ�ɦɚɬɟɪɢɚɥɚ�ɦɟɬɚɥɥɚ�ɩɨɤɪɵɬɢɹ��ȝ� �PɆ�Pɚ ±
ɫɬɟɩɟɧɶ� ɦɟɬɚɥɥɢɡɚɰɢɢ� PɆ ± ɦɚɫɫɚ� ɦɟɬɚɥɥɚ�� ɢɡɪɚɫɯɨɞɨɜɚɧɧɨɝɨ� ɧɚ� ɩɨɤɪɵɬɢɟ� ɚɥɦɚɡɧɨɝɨ�
ɩɨɪɨɲɤɚ�ɦɚɫɫɨɣ�Pɚ�� G ± ɫɪɟɞɧɢɣ� ɪɚɡɦɟɪ� ɡɟɪɧɚ� ɚɥɦɚɡɚ� ɞɨ� ɦɟɬɚɥɥɢɡɚɰɢɢ�� ĳ� ± ɷɦɩɢɪɢɱɟɫɤɢɣ�
ɤɨɷɮɮɢɰɢɟɧɬ��ɤɨɬɨɪɵɣ�ɡɚɜɢɫɢɬ�ɨɬ� ɝɟɨɦɟɬɪɢɢ�ɡɟɪɟɧ�ɢ�ɯɚɪɚɤɬɟɪɢɡɭɟɬ�ɨɬɤɥɨɧɟɧɢɟ�ɟɝɨ�ɨɛɴɟɦɚ�
ɨɬ� ɨɛɴɟɦɚ� ɲɚɪɚ� ɫ� ɞɢɚɦɟɬɪɨɦ�� ɪɚɜɧɵɦ� ɫɪɟɞɧɟɦɭ� ɪɚɡɦɟɪɭ� ɡɟɪɧɚ�� Ⱦɥɹ� ɲɥɢɮɩɨɪɨɲɤɨɜ� ɋȺ�
ɚɜɬɨɪɵ�ɩɪɟɞɥɚɝɚɸɬ�ɛɪɚɬɶ�ɟɝɨ ɪɚɜɧɵɦ�����

Ⱦɥɹ� ɭɫɨɜɟɪɲɟɧɫɬɜɨɜɚɧɢɹ ɩɪɟɞɥɨɠɟɧɧɨɝɨ ɜ� >�@� ɦɟɬɨɞɚ ɨɩɪɟɞɟɥɟɧɢɹ� ɬɨɥɳɢɧɵ�
ɩɨɤɪɵɬɢɹ�ɡɟɪɟɧ�ɦɟɬɚɥɥɢɡɢɪɨɜɚɧɧɵɯ�ɲɥɢɮɩɨɪɨɲɤɨɜ�ɋȺ�ɦɨɠɧɨ ɢɥɢ�ɜɨɨɛɳɟ�ɨɛɨɣɬɢɫɶ�ɛɟɡ��'�
ɦɨɞɟɥɢ�ɡɟɪɧɚ��ɢɥɢ�ɢɫɩɨɥɶɡɨɜɚɬɶ�ɛɨɥɟɟ�ɨɪɢɝɢɧɚɥɶɧɵɟ��ɜ�ɫɦɵɫɥɟ�ɩɪɢɛɥɢɠɟɧɢɹ�ɤ�ɮɚɤɬɢɱɟɫɤɨɣ�
ɩɪɨɫɬɪɚɧɫɬɜɟɧɧɨɣ� ɮɨɪɦɟ� ɡɟɪɧɚ�� �'� ɦɨɞɟɥɢ� ɩɨ� ɫɪɚɜɧɟɧɢɸ� ɫ� ɢɡɜɟɫɬɧɵɦɢ� ɩɪɨɫɬɪɚɧɫɬɜɟɧɧɨ�
ɤɥɚɫɫɢɱɟɫɤɢɦɢ� ɬɟɥɚɦɢ�ɧɚɩɨɞɨɛɢɟ�ɲɚɪɚ�ɢɥɢ� ɤɭɛɚ��Ɍɟɦ�ɧɟ�ɦɟɧɟɟ�� ɩɪɚɤɬɢɱɟɫɤɨɟ� ɜɨɩɥɨɳɟɧɢɟ�
ɬɚɤɨɣ� ɧɨɜɚɬɨɪɫɤɨɣ� ɜɨɡɦɨɠɧɨɫɬɢ� ɜ� ɪɚɛɨɬɟ� >�@� ɨɫɬɚɥɨɫɶ� ɧɟɪɟɚɥɢɡɨɜɚɧɧɵɦ�� ɩɨɫɤɨɥɶɤɭ� ɟɟ�
ɚɜɬɨɪɵ� ɩɪɢ� ɨɩɪɟɞɟɥɟɧɢɢ� ɜɧɟɲɧɟɣ� ɭɞɟɥɶɧɨɣ� ɩɨɜɟɪɯɧɨɫɬɢ�� ɤɚɤ� ɭɠɟ� ɨɬɦɟɱɚɥɨɫɶ�� ɫɧɨɜɚ�
ɨɛɪɚɳɚɸɬɫɹ�ɤ�ɭɠɟ�ɬɪɚɞɢɰɢɨɧɧɨɣ��'�ɦɨɞɟɥɢ�ɡɟɪɧɚ�ɜ�ɮɨɪɦɟ�ɲɚɪɚ��ɗɬɨ�ɜɧɨɫɢɬ�ɡɧɚɱɢɬɟɥɶɧɭɸ�
ɩɨɝɪɟɲɧɨɫɬɶ� ɜ� ɨɩɪɟɞɟɥɟɧɢɟ� ɜɧɟɲɧɟɣ� ɭɞɟɥɶɧɨɣ� ɩɨɜɟɪɯɧɨɫɬɢ� ɲɥɢɮɩɨɪɨɲɤɨɜ� ɋȺ��
ɮɚɤɬɢɱɟɫɤɚɹ� ɮɨɪɦɚ� ɡɟɪɟɧ� ɤɨɬɨɪɵɯ� ɡɧɚɱɢɬɟɥɶɧɨ� ɨɬɥɢɱɚɟɬɫɹ� ɨɬ� ɲɚɪɚ�� Ʉ ɩɪɢɦɟɪɭ� ɩɪɢ�
ɨɩɪɟɞɟɥɟɧɢɢ�ɱɢɫɥɚ�ɡɟɪɟɧ�ɜ�ɨɞɧɨɦ�ɤɚɪɚɬɟ�ɢ�ɬɨɣ�ɠɟ�ɜɧɟɲɧɟɣ�ɭɞɟɥɶɧɨɣ�ɩɨɜɟɪɯɧɨɫɬɢ�ɚɥɦɚɡɧɵɯ�
ɲɥɢɮɩɨɪɨɲɤɨɜ�ɬɚɤɚɹ�ɩɨɝɪɟɲɧɨɫɬɶ�ɫɨɫɬɚɜɥɹɟɬ�������± ������ɢ�����± �����ɫɨɨɬɜɟɬɫɬɜɟɧɧɨ�
>����@� Ɍɟɦ�ɫɚɦɢɦ ɜɧɨɫɢɬɫɹ�ɩɨɝɪɟɲɧɨɫɬɶ�ɢ�ɜ�ɪɟɡɭɥɶɬɚɬ�ɨɩɪɟɞɟɥɟɧɢɹ�ɬɨɥɳɢɧɵ�ɩɨɤɪɵɬɢɹ�ɡɟɪɟɧ�
ɦɟɬɚɥɥɢɡɢɪɨɜɚɧɧɵɯ�ɲɥɢɮɩɨɪɨɲɤɨɜ�ɋȺ��

ȼ�ɧɚɫɬɨɹɳɟɣ�ɪɚɛɨɬɟ�ɩɪɢ� ɨɩɪɟɞɟɥɟɧɢɢ� ɬɨɥɳɢɧɵ�ɩɨɤɪɵɬɢɹ� ɡɟɪɟɧ�ɦɟɬɚɥɥɢɡɢɪɨɜɚɧɧɵɯ�
ɲɥɢɮɩɨɪɨɲɤɨɜ� ɩɪɟɞɥɚɝɚɟɬɫɹ� ɢɫɩɨɥɶɡɨɜɚɬɶ� ɷɤɫɬɪɚɩɨɥɹɰɢɨɧɧɨ�ɚɮɮɢɧɧɭɸ� �'� ɦɨɞɟɥɶ� ɡɟɪɧɚ�
>�@��Ɉɛɳɚɹ�ɮɨɪɦɭɥɚ�ɜ� ɬɚɤɨɦ�ɫɥɭɱɚɟ�ɨɫɬɚɟɬɫɹ�ɬɚɤɨɣ�ɠɟ�� ɬ� ɟ�� ɜ�ɜɢɞɟ� ����� ɚ�ɜɧɟɲɧɹɹ�ɭɞɟɥɶɧɚɹ�
ɩɨɜɟɪɯɧɨɫɬɶ� ɜɵɱɢɫɥɹɟɬɫɹ� ɦɟɬɨɞɨɦ�� ɨɩɢɫɚɧɧɵɦ� ɜ� ɪɚɛɨɬɟ� >�@�� ɉɪɢ� ɷɬɨɦ� ɜɫɟ� ɧɟɨɛɯɨɞɢɦɵɟ�
ɧɚɱɚɥɶɧɵɟ� ɞɚɧɧɵɟ� ɩɨɥɭɱɚɸɬɫɹ� ɧɚ� ɨɫɧɨɜɚɧɢɢ� ɪɟɡɭɥɶɬɚɬɨɜ� 'LD,QVSHFW�ɞɢɚɝɧɨɫɬɢɤɢ�
ɦɨɪɮɨɦɟɬɪɢɱɟɫɤɢɯ�ɯɚɪɚɤɬɟɪɢɫɬɢɤ�ɩɨɪɨɲɤɚ��ɤɨɬɨɪɵɣ�ɩɨɞɥɟɠɢɬ�ɦɟɬɚɥɥɢɡɚɰɢɢ��ȼ�ɨɬɥɢɱɢɟ�ɨɬ�
ɤɨɧɤɪɟɬɢɡɢɪɨɜɚɧɧɨɣ� ɜ� >�@� ɮɨɪɦɭɥɵ� ����� ɮɨɪɦɭɥɚ� ���� ɜ� ɬɚɤɨɦ� ɫɥɭɱɚɟ� ɧɟ� ɫɨɞɟɪɠɢɬ�
ɷɦɩɢɪɢɱɟɫɤɨɝɨ� ɤɨɷɮɮɢɰɢɟɧɬɚ� ĳ�� ɱɬɨ� ɡɧɚɱɢɬɟɥɶɧɨ� ɪɚɫɲɢɪɹɟɬ� ɝɪɚɧɢɰɵ� ɩɪɚɤɬɢɱɟɫɤɨɝɨ� ɟɟ�
ɩɪɢɦɟɧɟɧɢɹ�� ɗɬɨ� ɞɨɫɬɢɝɚɟɬɫɹ� ɛɥɚɝɨɞɚɪɹ� ɬɨɦɭ�� ɱɬɨ� ɷɤɫɬɪɚɩɨɥɹɰɢɨɧɧɨ�ɚɮɮɢɧɧɚɹ� �'� ɦɨɞɟɥɶ�
ɡɟɪɧɚ� ɚɛɪɚɡɢɜɧɵɯ� ɩɨɪɨɲɤɨɜ� ɧɚɫɥɟɞɭɟɬ� ɨɬ� ɪɟɚɥɶɧɨɝɨ� ɡɟɪɧɚ� �� ɩɚɪɚɦɟɬɪɨɜ�� ɦɚɤɫɢɦɚɥɶɧɵɣ�
�)PD[��ɢ�ɦɢɧɢɦɚɥɶɧɵɣ��)PLQ��ɞɢɚɦɟɬɪɵ�Ɏɟɪɟ��)HUHW��ɩɪɨɟɤɰɢɢ�ɡɟɪɧɚ��ɟɝɨ�ɜɵɫɨɬɭ��ɇ���ɩɟɪɢɦɟɬɪ�
�Ɋ��ɢ�ɩɥɨɳɚɞɶ��$W��ɩɪɨɟɤɰɢɢ� ɉɨ�ɷɬɢɦ�ɝɥɚɜɧɵɦ�ɩɨɤɚɡɚɬɟɥɹɦ�ɚɞɟɤɜɚɬɧɨɫɬɢ�ɧɨɜɚɹ��'�ɦɨɞɟɥɶ�
ɨɛɥɚɞɚɟɬ� ɫɭɳɟɫɬɜɟɧɧɵɦ� ɩɪɟɢɦɭɳɟɫɬɜɨɦ ɩɟɪɟɞ� ɢɡɜɟɫɬɧɵɦɢ� �'�ɦɨɞɟɥɹɦɢ�� Ȼɥɚɝɨɞɚɪɹ� ɷɬɨɦɭ�
ɭɜɟɥɢɱɢɜɚɟɬɫɹ� ɬɨɱɧɨɫɬɶ� ɪɚɫɱɟɬɧɨɝɨ� ɨɩɪɟɞɟɥɟɧɢɹ� ɨɛɴɟɦɚ�ɢ�ɩɥɨɳɚɞɢ�ɩɨɜɟɪɯɧɨɫɬɢ� ɡɟɪɧɚ�� ɚ� ɜ�
ɤɨɧɟɱɧɨɦ�ɢɬɨɝɟ�± ɢ�ɬɨɥɳɢɧɚ�ɩɨɤɪɵɬɢɹ�

ɉɪɨɜɨɞɢɥɚɫɶ�ɚɩɪɨɛɚɰɢɹ�ɩɪɟɞɥɨɠɟɧɧɨɝɨ�ɦɟɬɨɞɚ�ɨɩɪɟɞɟɥɟɧɢɹ�ɬɨɥɳɢɧɵ�ɩɨɤɪɵɬɢɹ�ɡɟɪɟɧ�
ɧɚ� ɦɟɬɚɥɥɢɡɢɪɨɜɚɧɧɨɦ ɬɢɬɚɧɨɦ� ɫɬɚɧɞɚɪɬɧɨɦ ɲɥɢɮɩɨɪɨɲɤɟ Ⱥɋ���� �������� >��@�� ɂɦɟɧɧɨ�



ɊȺɁȾȿɅ����ɂɇɋɌɊɍɆȿɇɌȺɅɖɇɕȿ��ɄɈɇɋɌɊɍɄɐɂɈɇɇɕȿ�ɂ�ɎɍɇɄɐɂɈɇȺɅɖɇɕȿ�ɆȺɌȿɊɂȺɅɕ
ɇȺ�ɈɋɇɈȼȿ�ȺɅɆȺɁȺ�ɂ�ɄɍȻɂɑȿɋɄɈȽɈ�ɇɂɌɊɂȾȺ�ȻɈɊȺ

���

ɬɚɤɨɣ�ɲɥɢɮɩɨɪɨɲɨɤ�ɨɞɧɨɜɪɟɦɟɧɧɨ�ɫ�ɞɪɭɝɢɦɢ�ɲɥɢɮɩɨɪɨɲɤɚɦɢ�ɢɫɩɨɥɶɡɨɜɚɥɫɹ�ɩɪɢ�ɢɡɭɱɟɧɢɢ�
ɮɢɡɢɤɨ�ɯɢɦɢɱɟɫɤɢɯ�ɩɪɨɰɟɫɫɨɜ�ɧɚɧɟɫɟɧɢɹ�ɩɨɤɪɵɬɢɣ�ɧɚ�ɩɨɪɨɲɤɢ�ɫɜɟɪɯɬɜɟɪɞɵɯ�ɦɚɬɟɪɢɚɥɨɜ�ɫ�
ɰɟɥɶɸ�ɫɨɡɞɚɧɢɹ�ɝɟɬɟɪɨɝɟɧɧɵɯ�ɫɬɪɭɤɬɭɪ�ɦɟɬɚɥɨ�ɚɥɦɚɡɧɵɯ�ɤɨɦɩɨɡɢɬɨɜ >��@��ɂ�ɷɬɨ�ɩɨɡɜɨɥɢɥɨ
ɢɫɩɨɥɶɡɨɜɚɬɶ�ɞɥɹ�ɚɩɪɨɛɚɰɢɢ�ɚɛɫɨɥɸɬɧɨ�ɪɟɚɥɶɧɵɟ�ɬɟɯɧɨɥɨɝɢɱɟɫɤɢɟ�ɩɚɪɚɦɟɬɪɵ�ɦɟɬɚɥɥɢɡɚɰɢɢ�
ɢ�ɮɢɡɢɱɟɫɤɢɟ�ɫɜɨɣɫɬɜɚ�ɚɛɪɚɡɢɜɚ�ɢ�ɦɟɬɚɥɥɚ�ɩɨɤɪɵɬɢɹ��ȼ�ɱɚɫɬɧɨɫɬɢ��ɫɬɟɩɟɧɶ�ɦɟɬɚɥɥɢɡɚɰɢɢ��ȝ��
ɬɢɬɚɧɨɜɵɦ�ɩɨɤɪɵɬɢɟɦ�ɫɨɫɬɚɜɥɹɥɚ�����ɉɥɨɬɧɨɫɬɶ�ɬɢɬɚɧɚ��ȡɆ��ɩɪɢɧɢɦɚɥɚɫɶ�ɪɚɜɧɨɣ�����ɝ�ɫɦ���
ɚɥɦɚɡɚ� �ȡɚ�� ± ���� ɝ�ɫɦ��� Ⱦɪɭɝɢɟ� ɭɤɚɡɚɧɧɵɟ� ɜɵɲɟ� ɢ� ɧɟɨɛɯɨɞɢɦɵɟ� ɢɫɯɨɞɧɵɟ� ɞɚɧɧɵɟ� ɛɵɥɢ�
ɩɨɥɭɱɟɧɵ� ɞɢɚɝɧɨɫɬɢɪɨɜɚɧɢɹɦ� ɩɪɨɛɵ� ɩɨɪɨɲɤɚ� ɜ� ɤɨɥɢɱɟɫɬɜɟ� ����� ɡɟɪɟɧ� ɩɪɢɛɨɪɨɦ�
'LD,QVSHFW�260 >��@�ɢ�ɩɪɟɞɫɬɚɜɥɟɧɵ�ɜ�ɬɚɛɥɢɰɟ�

ȼɵɱɢɫɥɟɧɧɵɟ� ɡɧɚɱɟɧɢɹ� ɬɨɥɳɢɧɵ� ɩɨɤɪɵɬɢɹ� ɡɟɪɟɧ� ɭɤɚɡɚɧɧɨɝɨ� ɦɟɬɚɥɥɢɡɢɪɨɜɚɧɧɨɝɨ�
ɩɨɪɨɲɤɚ�ɩɪɟɞɥɨɠɟɧɧɵɦ�ɦɟɬɨɞɨɦ��ɷɤɫɬɪɚɩɨɥɹɰɢɨɧɧɨ�ɚɮɮɢɧɧɹ��'�ɦɨɞɟɥɶ�ɡɟɪɧɚ��ɢ�ɩɨ�ɦɟɬɨɞɭ�
ɪɚɛɨɬɵ� >�@� �ɮɨɪɦɭɥɚ� ����� �'� ɦɨɞɟɥɶ� ɡɟɪɧɚ� ɜ� ɮɨɪɦɟ� ɲɚɪɚ�� ɫɨɫɬɚɜɢɥɢ� ���� ɦɤɦ� ɢ� ���� ɦɤɦ�
ɫɨɨɬɜɟɬɫɬɜɟɧɧɨ�� ɉɪɢ� ɷɬɨɦ� ɞɢɚɦɟɬɪ� ɲɚɪɚ�� ɤɚɤ� �'� ɦɨɞɟɥɢ� ɡɟɪɧɚ�� ɨɩɪɟɞɟɥɹɥɫɹ� ɤɚɤ� ɫɪɟɞɧɟɟ�
ɚɪɢɮɦɟɬɢɱɟɫɤɨɟ� ɦɚɤɫɢɦɚɥɶɧɨɝɨ� ɢ� ɦɢɧɢɦɚɥɶɧɨɝɨ� ɞɢɚɦɟɬɪɨɜ�Ɏɟɪɟ�� ɬ�� ɟ�� G  � �)PD[ ��)PLQ�����
Ɉɪɢɟɧɬɢɪɨɜɨɱɧɨɟ� ɡɧɚɱɟɧɢɟ� ɬɨɥɳɢɧɵ� ɩɨɤɪɵɬɢɹ� ɡɟɪɟɧ� ɞɥɹ� ɞɚɧɧɨɝɨ� ɫɥɭɱɚɹ� ɦɟɬɚɥɥɢɡɚɰɢɢ�
ɫɨɫɬɚɜɥɹɟɬ� �±�� ɦɤɦ� >��@�� Ʉɚɤ� ɜɢɞɢɦ�� ɡɧɚɱɟɧɢɟ� ɬɨɥɳɢɧɵ� ɩɨɤɪɵɬɢɹ� ɡɟɪɟɧ�� ɜɵɱɢɫɥɟɧɧɨɟ� ɩɨ�
ɮɨɪɦɭɥɟ� ����� ɧɟ� ɜɩɢɫɵɜɚɟɬɫɹ� ɜ� ɷɬɨɬ� ɨɪɢɟɧɬɢɪɨɜɨɱɧɵɣ� ɢɧɬɟɪɜɚɥ� ɜɨɡɦɨɠɧɵɯ� ɟɟ� ɡɧɚɱɟɧɢɣ��
ɉɨɷɬɨɦɭ� ɦɨɠɟɦ� ɫɞɟɥɚɬɶ� ɜɵɜɨɞ� ɨ� ɬɨɦ�� ɱɬɨ� ɦɟɬɨɞ�� ɩɪɟɞɥɨɠɟɧɧɵɣ� ɜ� ɪɚɛɨɬɟ� >�@�� ɞɚɟɬ�
ɡɚɜɵɲɟɧɧɵɟ�ɡɧɚɱɟɧɢɹ�ɬɨɥɳɢɧɵ�ɩɨɤɪɵɬɢɹ�ɡɟɪɟɧ��ɗɬɨɬ�ɜɵɜɨɞ�ɩɨɞɬɜɟɪɠɞɚɟɬɫɹ�ɢ�ɛɨɥɟɟ�ɬɨɱɧɵɦ�
ɤɨɥɢɱɟɫɬɜɟɧɧɵɦ�ɚɧɚɥɢɡɨɦ ɫ�ɢɫɩɨɥɶɡɨɜɚɧɢɟɦ�ɪɟɡɭɥɶɬɚɬɨɜ�ɢɫɫɥɟɞɨɜɚɧɢɹ�ɜɥɢɹɧɢɹ��'�ɦɨɞɟɥɢ�
ɡɟɪɧɚ� ɚɥɦɚɡɧɵɯ� ɲɥɢɮɩɨɪɨɲɤɨɜ� ɧɚ� ɡɧɚɱɟɧɢɟ� ɢɯ� ɜɧɟɲɧɟɣ� ɭɞɟɥɶɧɨɣ� ɩɨɜɟɪɯɧɨɫɬɢ� >�@�� ɉɨ�
ɪɟɡɭɥɶɬɚɬɚɦ� ɷɬɨɝɨ� ɢɫɫɥɟɞɨɜɚɧɢɹ� ɜɧɟɲɧɹɹ� ɭɞɟɥɶɧɚɹ� ɩɨɜɟɪɯɧɨɫɬɶ� ɚɥɦɚɡɧɵɯ� ɲɥɢɮɩɨɪɨɲɤɨɜ�
ɚɧɚɥɨɝɢɱɧɨɣ�ɫ�ɧɚɲɢɦ�ɫɥɭɱɚɟɦ�ɡɟɪɧɢɫɬɨɫɬɢ��ɜɵɱɢɫɥɟɧɧɚɹ�ɧɚ�ɨɫɧɨɜɟ��'�ɦɨɞɟɥɢ�ɡɟɪɧɚ�ɜ�ɮɨɪɦɟ�
ɲɚɪɚ�� ɜ� ���� ɪɚɡɚ� ɦɟɧɶɲɟ� ɟɟ� ɡɧɚɱɟɧɢɹ�� ɩɨɥɭɱɟɧɧɨɝɨ� ɫ� ɢɫɩɨɥɶɡɨɜɚɧɢɟɦ� ɷɤɫɬɪɚɩɨɥɹɰɢɨɧɧɨ�
ɚɮɮɢɧɧɨɣ� �'� ɦɨɞɟɥɢ� ɡɟɪɧɚ�� ɉɪɢ� ɷɬɨɦ� ɷɤɫɬɪɚɩɨɥɹɰɢɨɧɧɨ�ɚɮɮɢɧɧɹ� �'� ɦɨɞɟɥɶ� ɡɟɪɧɚ� ɞɚɟɬ�
ɥɢɲɶ� ɜ� ����� ɪɚɡɚ� ɡɚɧɢɠɟɧɧɵɟ� ɪɚɫɱɟɬɧɵɟ� ɡɧɚɱɟɧɢɹ� ɜɧɟɲɧɟɣ� ɭɞɟɥɶɧɨɣ� ɩɨɜɟɪɯɧɨɫɬɢ� ɩɨ�
ɫɪɚɜɧɟɧɢɸ�ɫ�ɷɤɫɩɟɪɢɦɟɧɬɚɥɶɧɵɦ�ɟɟ�ɡɧɚɱɟɧɢɟɦ�������ɦ��ɤɝ��ɢ������ɦ��ɤɝ�ɫɨɨɬɜɟɬɫɬɜɟɧɧɨ���ɚ��'�
ɦɨɞɟɥɶ� ɡɟɪɧɚ� ɜ� ɮɨɪɦɟ�ɲɚɪɚ� ± ɜ� ���� ɪɚɡɚ� ������ ɦ��ɤɝ� � ɢ� ����� ɦ��ɤɝ� ɫɨɨɬɜɟɬɫɬɜɟɧɧɨ��� Ⱥɧɚɥɢɡ�
ɫɬɪɭɤɬɭɪɵ� ɮɨɪɦɭɥɵ� ���� ɩɨɤɚɡɵɜɚɟɬ�� ɱɬɨ� ɡɚɧɢɠɟɧɧɵɟ� ɡɧɚɱɟɧɢɹ� ɜɧɟɲɧɟɣ� ɭɞɟɥɶɧɨɣ�
ɩɨɜɟɪɯɧɨɫɬɢ� ɩɪɢɜɨɞɹɬ� ɤ� ɩɪɨɩɨɪɰɢɨɧɚɥɶɧɨɦɭ� ɭɜɟɥɢɱɟɧɢɸ� ɬɨɥɳɢɧɵ� ɩɨɤɪɵɬɢɹ� ɡɟɪɟɧ�
ɦɟɬɚɥɥɢɡɢɪɨɜɚɧɧɵɯ� ɩɨɪɨɲɤɨɜ�� Ɍɚɤɨɣ� ɜɵɜɨɞ� ɩɨɥɧɨɫɬɶɸ� ɫɨɝɥɚɫɨɜɵɜɚɟɬ� ɫ� ɩɨɥɭɱɟɧɧɵɦɢ�
ɧɚɲɢɦɢ�ɱɢɫɥɨɜɵɦɢ�ɞɚɧɧɵɦɢ�ɞɥɹ�ɪɚɫɫɦɚɬɪɢɜɚɟɦɵɯ��'�ɦɨɞɟɥɟɣ�ɡɟɪɧɚ�

ȼɵɜɨɞɵ�
ɂɫɩɨɥɶɡɨɜɚɧɢɟ� ɷɤɫɬɪɚɩɨɥɹɰɢɨɧɧɨ�ɚɮɮɢɧɧɨɣ� �'� ɦɨɞɟɥɢ� ɡɟɪɧɚ� ɩɨɡɜɨɥɹɟɬ� ɧɚɯɨɞɢɬɶ�

ɬɨɥɳɢɧɭ� ɩɨɤɪɵɬɢɹ� ɡɟɪɟɧ� ɦɟɬɚɥɥɢɡɢɪɨɜɚɧɧɵɯ� ɚɛɪɚɡɢɜɧɵɯ� ɩɨɪɨɲɤɨɜ� ɛɟɡ� ɤɚɤɢɯ�ɥɢɛɨ�
ɨɝɪɚɧɢɱɟɧɢɣ� ɨɬɧɨɫɢɬɟɥɶɧɨ� ɮɨɪɦɵ� ɢɯ� ɡɟɪɟɧ� ɢ� ɫ� ɦɟɧɶɲɟɣ� ɩɨɝɪɟɲɧɨɫɬɶɸ�� Ʉɪɨɦɟ� ɬɨɝɨ��
ɩɪɢɦɟɧɟɧɢɟ� ɷɬɨɣ� ɦɟɬɨɞɢɱɟɫɤɨɣ� ɧɨɜɚɰɢɢ� ɢ� ɪɚɡɪɚɛɨɬɚɧɧɨɝɨ� ɧɚ� ɟɟ� ɨɫɧɨɜɟ� ɦɟɬɨɞɚ� ɭɫɬɪɚɧɹɟɬ�
ɧɟɨɛɯɨɞɢɦɨɫɬɶ� ɩɪɢɦɟɧɟɧɢɹ� ɪɚɡɧɨɝɨ� ɪɨɞɚ� ɩɨɩɪɚɜɨɱɧɵɯ� ɷɦɩɢɪɢɱɟɫɤɢɯ� ɤɨɷɮɮɢɰɢɟɧɬɨɜ��
ɤɨɬɨɪɵɟ�ɹɜɥɹɸɬɫɹ�ɢɫɬɨɱɧɢɤɨɦ�ɩɨɝɪɟɲɧɨɫɬɟɣ�ɨɩɪɟɞɟɥɟɧɢɹ�ɬɨɥɳɢɧɵ�ɩɨɤɪɵɬɢɹ�

ɉɪɨɚɧɚɥɿɡɨɜɚɧɨ� ɦɟɬɨɞɢɱɧɿ� ɨɫɨɛɥɢɜɨɫɬɿ� ɨɩɨɫɟɪɟɞɤɨɜɚɧɨ�ɚɧɚɥɿɬɢɱɧɨɝɨ� ɜɢɡɧɚɱɟɧɧɹ� ɬɨɜɳɢɧɢ�
ɩɨɤɪɢɬɬɹ� ɡɟɪɟɧ� ɦɟɬɚɥɿɡɨɜɚɧɢɯ� ɲɥɿɮɩɨɪɨɲɤɿɜ� ɫɢɧɬɟɬɢɱɧɨɝɨ ɚɥɦɚɡɭ�� ɉɪɨɜɟɞɟɧɿ� ɞɨɫɥɿɞɠɟɧɧɹ�
ɩɨɤɚɡɚɥɢ��ɳɨ ɧɚɣɛɿɥɶɲ�ɞɨɫɤɨɧɚɥɢɦ�ɽ�ɦɟɬɨɞɢ��ɡɚɫɧɨɜɚɧɿ�ɧɚ�ɡɚɫɬɨɫɭɜɚɧɧɿ�ɡɨɜɧɿɲɧɶɨʀ�ɩɢɬɨɦɨʀ�ɩɨɜɟɪɯɧɿ��
ɍɩɟɪɲɟ� ɡɚɩɪɨɩɨɧɨɜɚɧɨ� ɜɢɤɨɪɢɫɬɨɜɭɜɚɬɢ� ɜ� ɰɿɣ� ɪɨɡɪɚɯɭɧɤɨɜɿɣ� ɫɯɟɦɿ� ɟɤɫɬɪɚɩɨɥɹɰɿɣɧɨ�ɚɮɿɧɧɭ� �'�



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

���

ɦɨɞɟɥɶ� ɡɟɪɧɚ�� ɇɚ� ɩɪɢɤɥɚɞɿ� ɲɥɿɮɩɨɪɨɲɤɚ� Ⱥɋ���� �������� ɞɨɜɟɞɟɧɨ� ɩɟɪɟɜɚɝɭ� ɬɚɤɨʀ� �'� ɦɨɞɟɥɿ� ɜ�
ɩɨɪɿɜɧɹɧɧɿ� ɡ� �'� ɦɨɞɟɥɥɸ� ɭ� ɮɨɪɦɿ� ɤɭɥɿ�� ȼɢɤɨɪɢɫɬɚɧɧɹ� ɟɤɫɬɪɚɩɨɥɹɰɿɣɧɨ�ɚɮɿɧɧɨʀ� �'� ɦɨɞɟɥɿ� ɡɟɪɧɚ�
ɞɨɡɜɨɥɹɽ� ɡɧɚɯɨɞɢɬɢ�ɬɨɜɳɢɧɭ� ɩɨɤɪɢɬɬɹ� ɡɟɪɟɧ� ɦɟɬɚɥɿɡɨɜɚɧɢɯ� ɚɥɦɚɡɧɢɯ� ɩɨɪɨɲɤɿɜ� ɛɟɡ� ɬɪɚɞɢɰɿɣɧɨɝɨ�
ɩɪɢɩɭɳɟɧɧɹ�ɳɨɞɨ�ɤɭɥɹɫɬɨʀ�ɮɨɪɦɢ�ʀɯɧɿɯ�ɡɟɪɟɧ�ɿ�ɡ�ɦɟɧɲɨɸ�ɩɨɯɢɛɤɨɸ��Ɂɚɩɪɨɩɨɧɨɜɚɧɢɣ�ɧɚ�ɨɫɧɨɜɿ�ɬɚɤɨʀ�
ɦɟɬɨɞɢɱɧɨʀ�ɧɨɜɚɰɿʀ�ɦɟɬɨɞ�ɦɨɠɟ�ɛɭɬɢ�ɜɢɤɨɪɢɫɬɚɧɢɣ�ɿ�ɞɥɹ�ɩɨɪɨɲɤɿɜ�ɿɧɲɢɯ�ɚɛɪɚɡɢɜɧɢɯ�ɦɚɬɟɪɿɚɥɿɜ�

Ʉɥɸɱɨɜɿ� ɫɥɨɜɚ��ɦɟɬɚɥɿɡɚɰɿɹ�� ɩɨɤɪɢɬɬɹ��ɨɩɨɫɟɞɤɨɜɚɧɨ�ɚɧɚɥɿɬɢɱɧɿ�ɦɟɬɨɞɢ�� �'�ɦɨɞɟɥɶ� ɡɟɪɧɚ��
ɡɨɜɧɿɲɧɹ�ɩɢɬɨɦɚ�ɩɨɜɟɪɯɧɹ�

*� $��3HWDV\XN��0� 1��6DIRQRYD��-� 9��6LURWD��2� 8��3HWDV\XN
'(7(50,1$7,21�2)�7+,&.1(66�2)�&2$7('�2)�0(7$/,=('�*5,1',1*�32:'(56 2)�
6<17+(7,&�',$021'�%$6('�21�(;75$32/$7,21�$)),1(��'�02'(/6�2)�*5$,1

0HWKRGRORJLFDO� IHDWXUHV�RI� WKH�PHGLDWHG�DQDO\WLFDO�GHWHUPLQDWLRQ�RI� WKH� WKLFNQHVV�RI� WKH�FRDWLQJ�RI�
JUDLQV�RI�PHWDOOL]HG�JULQGLQJ�SRZGHUV�RI�V\QWKHWLF�GLDPRQG�DUH�DQDO\]HG� 7KH�FDUULHG�RXW�UHVHDUFKHV�KDYH�
VKRZQ��WKDW�WKH�PRVW�SHUIHFW�DUH�PHWKRGV�EDVHG�RQ�DSSOLFDWLRQ�RI�DQ�H[WHUQDO�VSHFLILF�VXUIDFH� )RU�WKH�ILUVW�
WLPH�LW�LV�SURSRVHG�WR�XVH�WKH�H[WUDSRODWLRQ�DIILQH��'�PRGHO�RI�JUDLQ�LQ�WKLV�FDOFXODWLRQ�VFKHPH� 7KH�H[DPSOH�
RI�WKH�JULQGLQJ�SRZGHU�$&������������SURYHG�WKH�DGYDQWDJH�RI�WKLV��'�PRGHO�LQ�FRPSDULVRQ�ZLWK�WKH��'�
PRGHO�LQ�WKH�IRUP�RI�D�EDOO��7KH�XVH�RI�WKH�H[WUDSRODWLRQ�DIILQH��'�PRGHO�RI�WKH�JUDLQ�PDNHV� LW�SRVVLEOH�WR�
ILQG�WKH�WKLFNQHVV�RI�WKH�FRDWLQJ�RI�JUDLQV�RI�PHWDOOL]HG�GLDPRQG�SRZGHUV�ZLWKRXW�WKH�WUDGLWLRQDO�DVVXPSWLRQ�
RI�WKH�VSKHULFDO�VKDSH�RI�WKHLU�JUDLQV�DQG�ZLWK�OHVV�HUURU��7KH�SURSRVHG�QHZ�PHWKRG�FDQ�EH�XVHG�IRU�SRZGHUV�
RI�RWKHU�DEUDVLYH�PDWHULDOV

.H\�ZRUGV��PHWDOOL]DWLRQ��FRDWLQJ��PHGLDWHG�DQDOLWKLF�PHWKRGV���'�PRGHO�RI�JUDLQ��H[WHUQDO�VSHFLILF�
VXUIDFH�

Ʌɢɬɟɪɚɬɭɪɚ
�� ɉɪɭɞɧɢɤɨɜ ȿ� Ʌ��� Ⱦɭɞɚ Ɍ� Ɇ��� Ɂɚɪɢɰɤɢɣ Ⱥ� ɋ�� Ⱥɛɪɚɡɢɜɨɫɨɞɟɪɠɚɳɢɟ�

ɷɥɟɤɬɪɨɯɢɦɢɱɟɫɤɢɟ�ɩɨɤɪɵɬɢɹ�± Ʉɢɟɜ� ɇɚɭɤ��ɞɭɦɤɚ�������± ����ɫ�
�� &ɜɟɪɯɬɜɟɪɞɵɟ� ɦɚɬɟɪɢɚɥɵ�� ɉɨɥɭɱɟɧɢɟ� ɢ� ɩɪɢɦɟɧɟɧɢɟ�� Ɇɨɧɨɝɪɚɮɢɹ� ɜ� �� ɬɨɦɚɯ�� ɉɨɞ�

ɨɛɳɟɣ�ɪɟɞɚɤɰɢɟɣ�ɚɤɚɞɟɦɢɤɚ�ɇȺɇ�ɍɤɪɚɢɧɵ�ɇ��ȼ��ɇɨɜɢɤɨɜɚ� ± Ʉɢɟɜ��ɂɋɆ�ɢɦ��ȼ�ɇ��
Ȼɚɤɭɥɹ�� ɂɉɐ� ©ȺɅɄɈɇª�ɇȺɇɍ�� ������ Ɍɨɦ� ���Ⱥɥɦɚɡɧɨ�ɚɛɪɚɡɢɜɧɵɣ� ɢɧɫɬɪɭɦɟɧɬ� ɜ�
ɬɟɯɧɨɥɨɝɢɹɯ� ɦɟɯɚɧɨɨɛɪɚɛɨɬɤɢ�� Ɇɨɧɨɝɪɚɮɢɹ�� � ɉɨɞ� ɨɛɳɟɣ� ɪɟɞɚɤɰɢɟɣ� ɞɨɤɬ�� ɬɟɯɧ��
ɧɚɭɤ�Ⱥ��Ⱥ��ɒɟɩɟɥɟɜɚ ± Ʉɢɟɜ��± ������±����ɫ�

�� Ȼɚɬɭɪɢɧ� ȼ� ȿ��� Ʉɥɟɛɚɧɨɜ� ɘ� Ⱦ��� ɋɭɦɚɪɨɤɨɜ� ȼ� ɇ�� ɂɡɦɟɪɟɧɢɟ� ɬɨɥɳɢɧɵ�
ɦɟɬɚɥɥɢɱɟɫɤɢɯ� ɩɨɤɪɵɬɢɣ� ɧɚ� ɡɟɪɧɚɯ� ɚɥɦɚɡɚ� ɢ� ɤɭɛɢɱɟɫɤɨɝɨ� ɧɢɬɪɢɞɚ� ɛɨɪɚ� ���
ɋɢɧɬɟɬɢɱɟɫɤɢɟ�ɚɥɦɚɡɵ�±�����±ɜɵɩ����± ɋ�����±���

�� ȼɥɢɹɧɢɟ� ɦɟɬɚɥɥɢɡɢɪɨɜɚɧɧɵɯ� ɚɥɦɚɡɨɜ� ɧɚ� ɪɚɛɨɬɨɫɩɨɫɨɛɧɨɫɬɶ� ɢɧɫɬɪɭɦɟɧɬɚ� ɧɚ�
ɦɟɬɚɥɥɢɱɟɫɤɨɣ� ɫɜɹɡɤɟ ��� ȼ�ɇ� Ƚɚɥɢɰɤɢɣ�� ȼ�Ⱥ�Ɇɭɪɨɜɫɤɢɣ�� Ȼ�Ɇ�� ȿɦɟɥɶɹɧɨɜ� ɢ� ɞɪ�� ���
ɋɢɧɬɟɬɢɱɟɫɤɢɟ�ɚɥɦɚɡɵ�± �����± ɜɵɩ����± ɋ����±���

�� ȿɜɪɚɡɢɣɫɤɢɣ� ɩɚɬɟɧɬ ������� %�� � Ʉɨɦɩɨɡɢɰɢɨɧɧɵɣ� ɦɚɬɟɪɢɚɥ� ɫ� ɜɵɫɨɤɨɣ�
ɬɟɩɥɨɩɪɨɜɨɞɧɨɫɬɶɸ�ɢ�ɫɩɨɫɨɛ�ɟɝɨ�ɩɨɥɭɱɟɧɢɹ�Ⱥɛɵɡɨɜ�Ⱥ�Ɇ��Ɂɚɹɜɥ��������������Ɉɩɭɛɥ��
������������

�� ɉɟɬɚɫɸɤ�Ƚ� Ⱥ���ɋɢɪɨɬɚ ɘ� ȼ� Ⱥɧɚɥɢɬɢɱɟɫɤɨɟ�ɨɩɪɟɞɟɥɟɧɢɟ�ɤɨɥɢɱɟɫɬɜɚ�ɡɟɪɟɧ�ɜ�ɨɞɧɨɦ�
ɤɚɪɚɬɟ�ɚɥɦɚɡɧɨɝɨ�ɩɨɪɨɲɤɚ�ɧɚ�ɨɫɧɨɜɟ�ɷɤɫɬɪɚɩɨɥɹɰɢɨɧɧɨ�ɚɮɮɢɧɧɨɣ��'�ɦɨɞɟɥɢ�ɡɟɪɧɚ�
���ɋɜɟɪɯɬɜɟɪɞɵɟ�ɦɚɬɟɪɢɚɥɵ�±�����± ʋ���± ɋ����±���

�� ɋɚɮɨɧɨɜɚ�Ɇ� ɇ���ɉɟɬɚɫɸɤ�Ƚ� Ⱥ��Ʉɨɥɢɱɟɫɬɜɟɧɧɵɣ�ɚɧɚɥɢɡ�ɚɞɟɤɜɚɬɧɨɫɬɢ��'�ɦɨɞɟɥɟɣ�
ɡɟɪɧɚ�ɩɨɪɨɲɤɨɜ�ɩɪɢɪɨɞɧɨɝɨ�ɚɥɦɚɡɚ����Ɇɚɬɟɪɢɚɥɨɜɟɞɟɧɢɟ�± �����± ʋ���± ɋ����±���



ɊȺɁȾȿɅ����ɂɇɋɌɊɍɆȿɇɌȺɅɖɇɕȿ��ɄɈɇɋɌɊɍɄɐɂɈɇɇɕȿ�ɂ�ɎɍɇɄɐɂɈɇȺɅɖɇɕȿ�ɆȺɌȿɊɂȺɅɕ
ɇȺ�ɈɋɇɈȼȿ�ȺɅɆȺɁȺ�ɂ�ɄɍȻɂɑȿɋɄɈȽɈ�ɇɂɌɊɂȾȺ�ȻɈɊȺ

���

�� ɉɟɬɚɫɸɤ� Ƚ� Ⱥ�� ɗɤɫɬɪɚɩɨɥɹɰɢɨɧɧɨ�ɚɮɮɢɧɧɚɹ� �' ɦɨɞɟɥɶ� ɡɟɪɧɚ� ɩɨɪɨɲɤɨɜ�
ɫɜɟɪɯɬɜɟɪɞɵɯ�ɦɚɬɟɪɢɚɥɨɜ�ɢ�ɟɟ�ɢɧɠɟɧɟɪɢɹ� ���ɋɨɜɪɟɦɟɧɧɵɟ�ɩɪɨɛɥɟɦɵ�ɟɫɬɟɫɬɜɟɧɧɵɯ�
ɧɚɭɤ± �����± Ɍ�������± ɋ����±���

�� ɉɟɬɚɫɸɤ� Ƚ�� Ⱥ�� Ⱦɢɫɤɪɟɬɧɨ±ɝɟɨɦɟɬɪɢɱɟɫɤɢɣ� ɦɟɬɨɞ ɨɩɪɟɞɟɥɟɧɢɹ ɜɧɟɲɧɟɣ� ɭɞɟɥɶɧɨɣ�
ɩɨɜɟɪɯɧɨɫɬɢ ɩɨɪɨɲɤɨɜ�ɫɜɟɪɯɬɜɟɪɞɵɯ ɦɚɬɟɪɢɚɥɨɜ �� ɂɡɦɟɪɢɬɟɥɶɧɚɹ�ɬɟɯɧɢɤɚ�± ������
± ʋ���� ɫ��������

��� Ɂɜɿɬ� ɡɚ� ɧɚɭɤɨɜɨ�ɞɨɫɥɿɞɧɨɸ� ɬɟɦɨɸ� ÄȾɨɫɥɿɞɠɟɧɧɹ� ɮɿɡɢɤɨ�ɯɿɦɿɱɧɢɯ� ɩɪɨɰɟɫɿɜ�
ɧɚɧɟɫɟɧɧɹ� ɩɨɤɪɢɬɬɿɜ� ɧɚ� ɩɨɪɨɲɤɢ�ɇɌɆ� ɡ� ɦɟɬɨɸ� ɫɬɜɨɪɟɧɧɹ� ɝɟɬɟɪɨɝɟɧɧɢɯ� ɫɬɪɭɤɬɭɪ�
ɦɟɬɚɥɨ�ɚɥɦɚɡɧɢɯ� ɤɨɦɩɨɡɢɬɿɜ´ �� ȱɇɆ� ɿɦ�� ȼ�Ɇ�� Ȼɚɤɭɥɹ� ɇȺɇɍ�± ɇɨɦɟɪ� ɞɟɪɠ��
Ɋɟɝɿɫɬɪɚɰɿʀ�����8�������± Ⱥɪɯ�ʋ������± �����± ����ɫ�

��� 'LD,QVSHFW�'LD,QVSHFW�� 260� RSHUDWLQJ� PDQXDO� >ɗɥɟɤɬɪɨɧɧɵɣ� ɪɟɫɭɪɫ@�� ± Ɋɟɠɢɦ�
ɞɨɫɬɭɩɚ��KWWS���ZZZ�YGLDPDQW�GH�(QJOLVK�GRZQORDG�KWP

ɉɨɫɬɭɩɢɥɚ������� ��

5HIHUHQFHV
�� 3UXGQLNRY� (� /���'XGD� 7� 0���	�=DULWVN\� $� 6���������$EUD]LYRVRGHU]KDVKFKL\H HOHNWUR�

NKLPLFKHVNL\H SRNU\WL\D >$EUDVLYH�FRQWDLQLQJ HOHFWUR�FKHPLFDO FRDWLQJV@�� .LHY�� 1DXN��
GXPND >LQ 5XVVLDQ@�

�� 6KHSHOHY� $�� $�� �(GV���� ������� $OPD]QR�DEUD]LYQ\\� LQVWUXPHQW� Y� WHNKQRORJL\DNK�
PHNKDQRREUDERWNL� >'LDPRQG�DEUDVLYH� WRROV� LQ� PHFKDQLF� SURFHVVLQJ� WHFKQRORJLHV@�
6YHUNKWYHUG\\H�PDWHULDO\��3ROXFKHQL\H� L�SULPHQHQL\H�>6XSHUKDUG�PDWHULDOV��3UHSDUDWLRQ�
DQG�DSSOLFDWLRQ@��1� 9��1RYLNRY��(G����1$1 8NUDLQH� ,Q�W�VYHUNKWYHUGLNK�PDWHULDORY LP��
9��1��%DNXOLD���9ROV���±���9RO������.LHY� ,3&�©$/.21ª >LQ�5XVVLDQ@�

�� %DWXULQ� 9� <H��� .OHEDQRY� <X�'�� 	� 6XPDURNRY� 9�1�� ������� �� ,]PHUHQL\H WROVKFKLQ\
PHWDOOLFKHVNLNK SRNU\WL\ QD ]HUQDNK DOPD]D L NXELFKHVNRJR QLWULGD ERUD >0HDVXUHPHQW RI
WKH WKLFNQHVV RI PHWDO FRDWLQJV RQ JUDLQV RI GLDPRQG DQG FXELF ERURQ QLWULGH@�
6LQWHWLFKHVNL\H DOPD]\� ± 6\QWKHWLF GLDPRQGV�������±���>LQ 5XVVLDQ@�

�� *DOLWVN\� 9� 1��� 0XURYVN\� 9� Ⱥ��� (PHO
\DQRY� %� 0�� HW DO�� �������� 9OL\DQL\H�
PHWDOOL]LURYDQQ\NK�DOPD]RY�QD�UDERWRVSRVREQRVW
�LQVWUXPHQWD�QD�PHWDOOLFKHVNR\�VY\D]NH�
>,QIOXHQFH� RI� PHWDOOL]HG� GLDPRQGV� RQ� WKH� WRRO
V� ZRUNLQJ� FDSDFLW\� RQ� D� PHWDO� ERQG@��
6LQWHWLFKHVNL\H DOPD]\� ± 6\QWKHWLF�GLDPRQGV�������±���>LQ�5XVVLDQ@�

�� $E\]RY�$�0���������(XUDVLDQ�SDWHQW������� >LQ�5XVVLDQ@�
�� 3HWDV\XN� *� $�� 	� 6LURWD� <X� 9�� ������� $QDO\WLFDO� GHWHUPLQDWLRQ� RI� D� QXPEHU� RI�

SDUWLFOHV�SHU FDUDW�IRU�GLDPRQG�SRZGHUV�RQ�WKH�EDVLV�RI�DQ�H[WUDSRODWLRQ�DIILQH��'�JUDLQ
PRGHO��-��6XSHUKDUG�0DWHU���9RO� ����� ���±����

�� 6DIRQRYD� 0� 1�� 	� 3HWDV\XN� *� $�� �������� .ROLFKHVWYHQQ\\� DQDOL]� DGHNYDWQRVWL� �'�
PRGHOH\�]HUQD�SRURVKNRY�SULURGQRJR�DOPD]D >4XDQWLWDWLYH�DQDO\VLV�RI�WKH�DGHTXDF\�RI��'�
PRGHOV� RI� JUDLQ� JUDLQV� RI� QDWXUDO� GLDPRQG� SRZGHUV@�� 0DWHULDORYHGHQL\H�� ± 0DWHULDO�
6FLHQFH���� ��±���>LQ�5XVVLDQ@�

�� 3HWDV\XN� *� $�� �������� (NVWUDSRO\DWVLRQQR�DIILQQD\D� �'� PRGHO
� ]HUQD� SRURVKNRY�
VYHUNKWYHUG\NK�PDWHULDORY L�\H\H�LQ]KHQHUL\D�>([WUDSRODWLRQ�DIILQH��'�PRGHO�RI�SRZGHU�
JUDLQV� RI� VXSHUKDUG� PDWHULDOV� DQG� LWV� HQJLQHHULQJ@�� 6RYUHPHQQ\\H� SUREOHP\�
\HVWHVWYHQQ\NK�QDXN��± &RQWHPSRUDU\�3UREOHPV�RI�1DWXUDO�6FLHQFHV� 9RO������� ��±���>LQ�
5XVVLDQ@�



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

���

�� 3HWDV\XN� *� $�� $� GLVFUHWH�JHRPHWULFDO� PHWKRG� RI� PHDVXULQJ� WKH� VSHFLILF� VXUIDFH� RI
SRZGHUV�RI�VXSHUKDUG�PDWHULDOV��0HDVXUHPHQW�7HFKQLTXHV��������9RO���������S����±�����

��� =YLW ]D QDXNRYR�GRVOLGQR\X WHPR\X Ä'RVOLG]KHQQ\D IL]\NR�NKLPLFKQ\NK SURWVHVLY
QDQHVHQQ\D SRNU\WWLY QD SRURVKN\ 170 ] PHWR\X VWYRUHQQ\D KHWHURKHQQ\NK VWUXNWXU
PHWDOR�DOPD]Q\NK NRPSR]\WLY´� >5HSRUW RQ WKH UHVHDUFK WRSLF �,QYHVWLJDWLRQ RI WKH
SK\VLFR�FKHPLFDO SURFHVVHV RI DSSO\LQJ FRDWLQJV WR 6+0 SRZGHUV IRU WKH SXUSRVH RI
FUHDWLQJ KHWHURJHQHRXV VWUXFWXUH�WRXU RI PHWDO�GLDPRQG FRPSRVLWHV�@� � ,QVW\WXW
QDGWYHUG\NK PDWHULDOLY LP��9�0��%DNXO\D 1DWVLRQDOQR\L DNDGHPL\L QDXN 8NUD\LQ\��1RPHU
GHU]K�� 5HKLVWUDWVL\L ����8�������± $UNK� ʋ� ����� ± %DNXO� ,QVWLWXWH� IRU� 6XSHUKDUG�
0DWHULDOV� 1DWLRQDO� $FDGHP\� RI� 6FLHQFHV� RI� 8NUDLQH�� 6WDWH� QXPEHU�� 5HJLVWUDWLRQ�
����8�������� $UFKLYH�QXPEHU����� >LQ�8NUDLQLDQ@�

��� 'LD,QVSHFW�'LD,QVSHFW�� 260� RSHUDWLQJ� PDQXDO� �Q�G���� YGLDPDQW�GH�� 5HWULHYHG� IURP�
KWWS���ZZZ�YGLDPDQW�GH�(QJOLVK�GRZQORDG�KWP

ɍȾɄ������������

Ɉ��ȱ��ɑɟɪɧɿɽɧɤɨ��ɤɚɧɞ��ɬɟɯɧ��ɧɚɭɤ� Ɉ��Ɉ��Ȼɨɱɟɱɤɚ��ɞ�ɪ�ɬɟɯɧ��ɧɚɭɤ�
ȿ� Ɇ� Ʌɭɰɚɤ��Ⱥ��ɋ��Ȼɽɥɹɽɜ��Ʌ��Ɉ��Ɋɨɦɚɧɤɨ��ɤɚɧɞ��ɬɟɯɧ��ɧɚɭɤ�

Ɉ� ɘ� Ʉɥɟɩɤɨ� ɤɚɧɞ��ɮɿɡ��ɦɚɬ��ɧɚɭɤ� ɋ��Ɉ��Ʌɢɫɨɜɟɧɤɨ� ɤɚɧɞ��ɯɿɦ��ɧɚɭɤ

ȱɧɫɬɢɬɭɬ�ɧɚɞɬɜɟɪɞɢɯ�ɦɚɬɟɪɿɚɥɿɜ�ɿɦ��ȼ�Ɇ��Ȼɚɤɭɥɹ�ɇȺɇ�ɍɤɪɚʀɧɢ����ɜɭɥ��Ⱥɜɬɨɡɚɜɨɞɫɶɤɚ����
������ɦ��Ʉɢʀɜ��(�PDLO��R�FKHUQL\HQNR#JPDLO�FRP

ɌȿɉɅɈɉɊɈȼȱȾɇȱɋɌɖ�ȱ�ȿɅȿɄɌɊɈɈɉȱɊ�ȺɅɆȺɁɇɂɏ�ɉɈɅȱɄɊɂɋɌȺɅȱȼ�ɌȺ�
ɄɈɆɉɈɁɂɌȱȼ�ȺɅɆȺɁ�ɆȱȾɖ��ȺɅɆȺɁ�ɆȱȾɖ�ɌɂɌȺɇ�

Ⱦɨɫɥɿɞɠɟɧɨ� ɡɚɥɟɠɧɿɫɬɶ� ɩɢɬɨɦɨɝɨ� ɟɥɟɤɬɪɨɨɩɨɪɭ� ɚɥɦɚɡɧɢɯ� ɤɨɦɩɨɡɢɬɿɜ� ɬɚ� ɩɨɥɿɤɪɢɫɬɚɥɿɜ� ɜɿɞ�
ɬɪɢɜɚɥɨɫɬɿ�ɫɩɿɤɚɧɧɹ�ɬɚ�ɜɩɥɢɜ� ɡɜ¶ɹɡɤɢ�ɧɚ�ɬɟɩɥɨɩɪɨɜɿɞɧɿɫɬɶ�ɚɥɦɚɡɧɢɯ�ɦɚɬɟɪɿɚɥɿɜ��ɇɚɣɦɟɧɲɟ�ɡɧɚɱɟɧɧɹ�
ɩɢɬɨɦɨɝɨ�ɟɥɟɤɬɪɨɨɩɨɪɭ�ɦɚɽ�ɤɨɦɩɨɡɢɬ�ɚɥɦɚɡ�ɦɿɞɶ��ɚ�ɧɚɣɜɢɳɟ�± ɚɥɦɚɡɧɿ�ɩɨɥɿɤɪɢɫɬɚɥɢ��ɳɨ�ɧɟ�ɦɿɫɬɹɬɶ�
ɞɨɛɚɜɨɤ�� ɉɨɤɚɡɚɧɨ�� ɳɨ� ɩɪɢ� ɡɛɿɥɶɲɟɧɧɿ� ɬɪɢɜɚɥɨɫɬɿ� ɫɩɿɤɚɧɧɹ� ɟɥɟɤɬɪɨɨɩɿɪ� ɡɪɚɡɤɿɜ� ɡɦɟɧɲɭɽɬɶɫɹ�� ɚ�
ɝɭɫɬɢɧɚ� ɡɛɿɥɶɲɭɽɬɶɫɹ�� Ɍɟɩɥɨɩɪɨɜɿɞɧɿɫɬɶ� ɩɨɥɿɤɪɢɫɬɚɥɿɜ� ɜɢɡɧɚɱɚɽɬɶɫɹ�� ɜ� ɨɫɧɨɜɧɨɦɭ�� ɮɨɧɨɧɧɨɸ�
ɤɨɦɩɨɧɟɧɬɨɸ��ȼɜɟɞɟɧɧɹ�ɦɿɞɿ�ɩɿɞɜɢɳɭɽ�ɬɟɩɥɨɩɪɨɜɿɞɧɿɫɬɶ�ɤɨɦɩɨɡɢɬɿɜ��ɚ�ɜɜɟɞɟɧɧɹ�ɡɜ¶ɹɡɤɢ�ɦɿɞɶ�ɬɢɬɚɧ�ʀʀ�
ɡɦɟɧɲɭɽ�

Ʉɥɸɱɨɜɿ�ɫɥɨɜɚ��ɚɥɦɚɡɧɢɣ�ɤɨɦɩɨɡɢɬ��ɚɥɦɚɡɧɢɣ�ɩɨɥɿɤɪɢɫɬɚɥ��ɬɟɩɥɨɩɪɨɜɿɞɧɿɫɬɶ��ɟɥɟɤɬɪɨɨɩɿɪ�

ȼɫɬɭɩ
ɇɚɞɬɜɟɪɞɿ� ɤɨɦɩɨɡɢɰɿɣɧɿ� ɦɚɬɟɪɿɚɥɢ� ɧɚ� ɨɫɧɨɜɿ� ɚɥɦɚɡɭ� ɲɢɪɨɤɨ� ɡɚɫɬɨɫɨɜɭɸɬɶɫɹ� ɜ�

ɪɿɡɚɥɶɧɨɦɭ� ɿ� ɛɭɪɨɜɨɦɭ� ɿɧɫɬɪɭɦɟɧɬɚɯ�� ɚ� ɬɚɤɨɠ� ɦɚɸɬɶ� ɩɨɬɟɧɰɿɚɥ� ɞɥɹ� ɜɢɤɨɪɢɫɬɚɧɧɹ� ɜ�
ɟɥɟɤɬɪɨɧɿɰɿ�

ɋɬɜɨɪɟɧɧɹ� ɬɚɤɢɯ� ɦɚɬɟɪɿɚɥɿɜ� ɡɞɿɣɫɧɸɽɬɶɫɹ� ɲɥɹɯɨɦ� ɫɩɿɤɚɧɧɹ� ɚɥɦɚɡɧɨɝɨ� ɩɨɪɨɲɤɭ� ɩɿɞ�
ɞɿɽɸ�ɜɢɫɨɤɨʀ�ɬɟɦɩɟɪɚɬɭɪɢ�ɬɚ�ɜɢɫɨɤɨɝɨ�ɬɢɫɤɭ�

Ɉɬɪɢɦɚɧɧɹ� ɚɥɦɚɡɧɨɝɨ� ɤɨɦɩɨɡɢɰɿɣɧɨɝɨ� ɦɚɬɟɪɿɚɥɭ� �ȺɄɆ�� ɽ� ɞɢɧɚɦɿɱɧɢɦ� ɩɪɨɰɟɫɨɦ��
Ɉɞɧɨɱɚɫɧɨ� ɜɿɞɛɭɜɚɸɬɶɫɹ� ɩɥɚɫɬɢɱɧɚ� ɞɟɮɨɪɦɚɰɿɹ�� ɭɳɿɥɶɧɟɧɧɹ� ɬɚ� ɝɪɚɮɿɬɢɡɚɰɿɹ� ɡɟɪɟɧ� ɚɥɦɚɡɧɨɝɨ�
ɩɨɪɨɲɤɭ� Ⱦɥɹ�ɩɨɥɿɩɲɟɧɧɹ�ɫɩɿɤɚɧɧɹ�ɚɥɦɚɡɧɢɯ�ɧɚɧɨɩɨɪɨɲɤɿɜ�ɜ�ɧɢɯ�ɜɜɨɞɹɬɶ�ɚɤɬɢɜɭɸɱɿ�ɞɨɛɚɜɤɢ��


