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ɍȾɄ�����������������������������������

ɇ��Ⱥ��Ȼɨɧɞɚɪɟɧɤɨ� ɞ�ɪ�ɬɟɯɧ��ɧɚɭɤ���Ⱥ��ɋ��Ɉɫɢɩɨɜ�� Ⱥ��Ɇ��ɂɫɨɧɤɢɧ���ɘ� Ⱥ��Ɇɟɥɶɧɢɣɱɭɤ���
Ⱥ� ɂ��Ȼɵɤɨɜ���ɤɚɧɞɢɞɚɬɵ ɬɟɯɧɢɱɟɫɤɢɯ ɧɚɭɤ

�ɂɧɫɬɢɬɭɬ�ɫɜɟɪɯɬɜɟɪɞɵɯ�ɦɚɬɟɪɢɚɥɨɜ�ɢɦ��ȼ��ɇ��Ȼɚɤɭɥɹ�ɇȺɇ�ɍɤɪɚɢɧɵ��ɭɥ��Ⱥɜɬɨɡɚɜɨɞɫɤɚɹ����
������ ɝ��Ʉɢɟɜ��H�PDLO��PHJD�RVLSRY#XNU�QHW

�ɂɧɫɬɢɬɭɬ�ɩɪɨɛɥɟɦ�ɦɚɬɟɪɢɚɥɨɜɟɞɟɧɢɹ�ɢɦ��ɂ�ɇ��Ɏɪɚɧɰɟɜɢɱɚ�ɇȺɇ�ɍɤɪɚɢɧɵ��ɭɥ�
Ʉɪɠɢɠɚɧɨɜɫɤɨɝɨ�����������ɝ��Ʉɢɟɜ��H�PDLO��DE\NRY#LSPV�NLHY�XD

ɂɁɇɈɋɈɋɌɈɃɄɈɋɌɖ�ɄɈɆɉɈɁɂɌɈȼ�ȺɅɆȺɁ±ȾɈɅɈɆɂɌ�ɂ�ȺɅɆȺɁ±ɄȺɊȻɈɇȺɌ�
ɋɌɊɈɇɐɂə��ɉɈɅɍɑȿɇɇɕɏ ȼ ɍɋɅɈȼɂəɏ�ȼɕɋɈɄɂɏ�ȾȺȼɅȿɇɂɃ�ɂ�

ɌȿɆɉȿɊȺɌɍɊ

ȼ� ɭɫɥɨɜɢɹɯ� ɜɵɫɨɤɨɝɨ� ɞɚɜɥɟɧɢɹ� ���� Ƚɉɚ� ɢ� ɬɟɦɩɟɪɚɬɭɪɵ� �����ɋ� ɛɵɥɢ� ɩɨɥɭɱɟɧɵ� ɨɛɪɚɡɰɵ�
ɤɨɦɩɨɡɢɬɨɜ�ɜ�ɫɢɫɬɟɦɚɯ�ɚɥɦɚɡ�ɞɨɥɨɦɢɬ�ɢ�ɚɥɦɚɡ�6U&2���Ɇɟɬɨɞɚɦɢ�ɪɟɧɬɝɟɧɨɫɬɪɭɤɬɭɪɧɨɝɨ�ɚɧɚɥɢɡɚ�ɢ�
ɫɤɚɧɢɪɭɸɳɟɣ� ɷɥɟɤɬɪɨɧɧɨɣ�ɦɢɤɪɨɫɤɨɩɢɢ� ɭɫɬɚɧɨɜɥɟɧ� ɫɨɫɬɚɜ� ɢ� ɨɩɪɟɞɟɥɟɧɵ� ɨɫɨɛɟɧɧɨɫɬɢ� ɫɬɪɭɤɬɭɪɵ�
ɤɨɦɩɨɡɢɬɨɜ�� ɉɪɨɜɟɞɟɧɵ� ɢɫɩɵɬɚɧɢɹ� ɩɥɚɫɬɢɧ� ɤɨɦɩɨɡɢɬɨɜ� ɢ� ɨɛɪɚɡɰɨɜ� ȺɌɉ� ɩɪɢ� ɬɨɱɟɧɢɢ� ɝɪɚɧɢɬɚ� ɢ�
ɬɜɟɪɞɨɝɨ� ɫɩɥɚɜɚ�ɦɚɪɤɢ�ȼɄ����Ɉɩɪɟɞɟɥɟɧɨ�� ɱɬɨ� ɜɫɟ� ɞɜɭɯɮɚɡɧɵɟ�ɨɛɪɚɡɰɵ�ɢɦɟɸɬ�ɚɥɦɚɡɧɵɣ� ɤɚɪɤɚɫ� ɢ�
ɦɚɤɪɨɜɤɥɸɱɟɧɢɹ� ɤɚɪɛɨɧɚɬɧɨɣ� ɮɚɡɵ� ɫɨɞɟɪɠɚɧɢɟ� ɤɨɬɨɪɨɣ� ɜ� ɫɬɪɭɤɬɭɪɟ� ɤɨɦɩɨɡɢɬɚ� �������� ɨɛ�����
ɍɫɬɚɧɨɜɥɟɧɨ�� ɱɬɨ�ɩɨɤɚɡɚɬɟɥɶ� ɢɡɧɨɫɨɫɬɨɣɤɨɫɬɢ� ɨɛɪɚɡɰɨɜ� ɤɨɦɩɨɡɢɬɚ� ɚɥɦɚɡ�6U&2� ɫɨɨɬɜɟɬɫɬɜɭɟɬ�
ɩɨɤɚɡɚɬɟɥɸ� ɢɡɧɨɫɨɫɬɨɣɤɨɫɬɢ� ȺɌɉ� ɩɪɢ� ɨɛɪɚɛɨɬɤɟ� ɬɜɟɪɞɨɝɨ� ɫɩɥɚɜɚ� ɢ� ɩɪɟɜɨɫɯɨɞɢɬ� ɟɝɨ� ɩɪɢ�
ɨɛɪɚɛɨɬɤɟ� ɝɪɚɧɢɬɚ�� ȼ� ɞɜɭɯ� ɜɢɞɚɯ� ɢɫɩɵɬɚɧɢɣ� ɦɚɤɫɢɦɚɥɶɧɭɸ� ɢɡɧɨɫɨɫɬɨɣɤɨɫɬɶ� ɩɨɤɚɡɵɜɚɸɬ�
ɩɥɚɫɬɢɧɵ�ɤɨɦɩɨɡɢɬɚ�ɚɥɦɚɡ�ɞɨɥɨɦɢɬ��ɡɧɚɱɟɧɢɟ�ɢɡɧɨɫɚ�ɤɪɨɦɤɢ�ɪɟɠɭɳɟɣ�ɱɚɫɬɢ�ɤɨɬɨɪɵɯ�ɧɚ���������
ɦɟɧɶɲɟ�ɨɛɪɚɡɰɨɜ�ȺɌɉ��

Ʉɥɸɱɟɜɵɟ� ɫɥɨɜɚ�� ɚɥɦɚɡ�� ɞɨɥɨɦɢɬ�� ɤɚɪɛɨɧɚɬ� ɫɬɪɨɧɰɢɹ�� ɜɵɫɨɤɨɟ� ɞɚɜɥɟɧɢɟ�� ɬɨɱɟɧɢɟ�� ɢɡɧɨɫ��
ɢɡɧɨɫɨɫɬɨɣɤɨɫɬɶ����

ȼ�ɧɚɫɬɨɹɳɟɟ�ɜɪɟɦɹ ɫɨɡɞɚɧɢɟ�ɤɨɦɩɨɡɢɬɨɜ�ɧɚ�ɨɫɧɨɜɟ�ɚɥɦɚɡɚ�ɞɥɹ�ɩɪɢɦɟɧɟɧɢɹ�ɜ��ɛɭɪɨɜɨɦ�
ɢ�ɪɟɠɭɳɟɦ�ɢɧɫɬɪɭɦɟɧɬɟ�ɜ�ɨɫɧɨɜɧɨɦ�ɢɞɟɬ�ɜ�ɪɚɡɜɢɬɢɢ�ɬɟɯɧɨɥɨɝɢɢ�ɫɩɟɤɚɧɢɹ�ɤɨɦɩɨɡɢɰɢɨɧɧɨɝɨ�
ɦɚɬɟɪɢɚɥɚ�� ɩɪɟɞɫɬɚɜɥɹɸɳɟɝɨ� ɫɨɛɨɣ� ɞɜɭɯɫɥɨɣɧɵɣ� ɤɨɦɩɚɤɬ� ɫ� ɚɥɦɚɡɨɫɨɞɟɪɠɚɳɢɦ� ɪɟɠɭɳɢɦ�
ɫɥɨɟɦ�ɧɚ�ɬɜɟɪɞɨɫɩɥɚɜɧɨɣ�ɩɨɞɥɨɠɤɟ��ɤɨɬɨɪɵɣ�ɮɨɪɦɢɪɭɟɬɫɹ�ɜ� ɭɫɥɨɜɢɹɯ� ɜɵɫɨɤɢɯ�ɞɚɜɥɟɧɢɣ�ɢ�
ɬɟɦɩɟɪɚɬɭɪ� >�� �@�� Ɍɟɪɦɨɛɚɪɢɱɟɫɤɨɟ� ɫɩɟɤɚɧɢɟ� ɫɢɫɬɟɦɵ� ɚɥɦɚɡ±:&±&R ɨɫɭɳɟɫɬɜɥɹɟɬɫɹ� ɩɪɢ�
ɞɚɜɥɟɧɢɢ� ���±���� Ƚɉɚ� ɢ� ɬɟɦɩɟɪɚɬɭɪɟ� ����±�����ɋ�� ɜ� ɪɟɡɭɥɶɬɚɬɟ� ɤɨɬɨɪɨɝɨ�� ɜ� ɩɪɨɰɟɫɫɟ�
ɢɧɮɢɥɶɬɪɚɰɢɢ�ɚɥɦɚɡɧɨɝɨ�ɦɢɤɪɨɩɨɪɨɲɤɚ�ɪɚɫɩɥɚɜɨɦ�&R±:&±& ɢ�ɩɪɨɢɫɯɨɞɢɬ�ɮɨɪɦɢɪɨɜɚɧɢɟ��
ɤɨɦɩɨɡɢɬɚ�ɜ�ɜɢɞɟ�ɚɥɦɚɡɧɨ�ɬɜɟɪɞɨɫɩɥɚɜɧɵɯ�ɩɥɚɫɬɢɧ��ȺɌɉ���Ɂɧɚɱɟɧɢɟ�ɷɬɨɝɨ�ɤɨɦɩɨɡɢɰɢɨɧɧɨɝɨ�
ɦɚɬɟɪɢɚɥɚ�ɜ�ɨɫɧɚɳɟɧɢɢ�ɛɭɪɨɜɨɝɨ�ɢ�ɩɨɪɨɞɨɪɚɡɪɭɲɚɸɳɟɝɨ�ɢɧɫɬɪɭɦɟɧɬɚ�ɬɪɭɞɧɨ�ɩɟɪɟɨɰɟɧɢɬɶ��
ɉɪɢɦɟɧɟɧɢɟ�ɬɚɤɨɝɨ�ɢɧɫɬɪɭɦɟɧɬɚ�ɪɟɠɭɳɟɝɨ�ɬɢɩɚ�ɩɨɡɜɨɥɢɥɨ�ɫɭɳɟɫɬɜɟɧɧɨ�ɭɜɟɥɢɱɢɬɶ�ɫɤɨɪɨɫɬɶ�
ɛɭɪɟɧɢɹ� ɢ� ɝɥɭɛɢɧɭ� ɩɪɨɯɨɞɤɢ� >�� �@�� Ɉɞɧɚɤɨ�� ɫɪɚɜɧɢɬɟɥɶɧɨ� ɧɟɜɵɫɨɤɚɹ� ɬɟɪɦɨɫɬɨɣɤɨɫɬɶ�
ɚɥɦɚɡɨɫɨɞɟɪɠɚɳɟɝɨɝɨ�ɪɟɠɭɳɟɝɨ�ɫɥɨɹ��ɧɟ�ɛɨɥɟɟ����±����ɋ��ȺɌɉ�ɨɝɪɚɧɢɱɢɜɚɟɬ�ɜɨɡɦɨɠɧɨɫɬɢ�
ɩɪɢɦɟɧɟɧɢɹ� ɬɟɯɧɨɥɨɝɢɢ� ɜɵɫɨɤɨɬɟɦɩɟɪɚɬɭɪɧɨɣ� ɩɚɣɤɢ� ɜ� ɢɡɝɨɬɨɜɥɟɧɢɢ� ɢɧɫɬɪɭɦɟɧɬɚ� ɢ�
ɨɛɪɚɛɨɬɤɭ�ɦɚɬɟɪɢɚɥɨɜ��ɝɞɟ�ɬɟɦɩɟɪɚɬɭɪɚ�ɜ�ɡɨɧɟ�ɪɟɡɚɧɢɹ�ɩɪɟɜɵɲɚɟɬ�ɤɪɢɬɢɱɟɫɤɭɸ�ɬɟɦɩɟɪɚɬɭɪɭ��
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���

ɩɪɢ� ɤɨɬɨɪɨɣ� ɩɪɨɢɫɯɨɞɢɬ� ɪɚɡɭɩɪɨɱɧɟɧɢɟ� ɢ� ɞɟɝɪɚɞɚɰɢɹ� ɫɬɪɭɤɬɭɪɵ� ɚɥɦɚɡɨɫɨɞɟɪɠɚɳɟɝɨ�
ɪɟɠɭɳɟɝɨ� ɫɥɨɹ� ɩɥɚɫɬɢɧɵ� >�� �@�� ɉɨɩɵɬɤɢ� ɫɨɡɞɚɧɢɹ� ɬɟɪɦɨɫɬɨɣɤɨɝɨ� ɤɨɦɩɨɡɢɬɚ� ɧɚ� ɨɫɧɨɜɟ�
ɚɥɦɚɡɚ� ɞɥɹ� ɛɭɪɨɜɨɝɨ� ɢ� ɪɟɠɭɳɟɝɨ� ɢɧɫɬɪɭɦɟɧɬɚ� ɩɪɢɜɟɥɢ ɤ� ɪɚɡɜɢɬɢɸ� ɬɟɯɧɨɥɨɝɢɢ�
ɬɟɪɦɨɛɚɪɢɱɟɫɤɨɝɨ� ɪɟɚɤɰɢɨɧɧɨɝɨ� ɫɩɟɤɚɧɢɹ� ɫɢɫɬɟɦɵ� ɚɥɦɚɡ�6L ɜ� ɨɛɥɚɫɬɢ� ɜɵɫɨɤɢɯ� ɞɚɜɥɟɧɢɣ�
���±����Ƚɉɚ�ɢ�ɬɟɦɩɟɪɚɬɭɪ�����±�����ɋ��ɜ�ɪɟɡɭɥɶɬɚɬɟ�ɤɨɬɨɪɨɝɨ�ɩɨɥɭɱɚɸɬ�ɤɨɦɩɚɤɬɵ�ɪɚɡɥɢɱɧɨɣ�
ɤɨɧɮɢɝɭɪɚɰɢɢ� ɫɨ� ɫɬɪɭɤɬɭɪɨɣ� ɚɥɦɚɡ�6L& ɫ� ɜɵɫɨɤɢɦ� ɩɨɤɚɡɚɬɟɥɟɦ� ɬɟɪɦɨɫɬɨɣɤɨɫɬɢ� �ɞɨ� ����±
�����ɋ�� >�� �@�� Ɉɞɧɚɤɨ� ɲɢɪɨɤɨɝɨ� ɪɚɫɩɪɨɫɬɪɚɧɟɧɢɹ� ɤɨɦɩɨɡɢɬɚ� ɚɥɦɚɡ�ɤɚɪɛɢɞ� ɤɪɟɦɧɢɹ� ɜ�
ɨɫɧɚɳɟɧɢɢ� ɛɭɪɨɜɨɝɨ� ɢ� ɪɟɠɭɳɟɝɨ� ɢɧɫɬɪɭɦɟɧɬɚ� ɩɨ� ɫɪɚɜɧɟɧɢɸ� ɫ� ȺɌɉ� ɧɟ� ɩɪɨɢɡɨɲɥɨ��
ɂɡɧɨɫɨɫɬɨɣɤɨɫɬɶ� ɩɥɚɫɬɢɧ� ɤɨɦɩɨɡɢɬɚ� ɚɥɦɚɡ�ɤɚɪɛɢɞ� ɤɪɟɦɧɢɹ� ɭɫɬɭɩɚɟɬ� ɢɡɧɨɫɨɫɬɨɣɤɨɫɬɢ�
ɚɥɦɚɡɨɫɨɞɟɪɠɚɳɟɝɨ�ɪɟɠɭɳɟɝɨ�ɫɥɨɹ�ȺɌɉ��ɬɚɤɨɦɭ�ɜɚɠɧɨɦɭ�ɷɤɫɩɥɭɚɬɚɰɢɨɧɧɨɦɭ�ɩɨɤɚɡɚɬɟɥɸ��

ȼ�ɬɚɛɥ� ��ɩɪɟɞɫɬɚɜɥɟɧ�ɤɨɦɩɥɟɤɫ�ɮɢɡɢɤɨ�ɦɟɯɚɧɢɱɟɫɤɢɯ�ɫɜɨɣɫɬɜ�ɢɡɜɟɫɬɧɵɯ�ɤɨɦɩɨɡɢɬɨɜ�
ɧɚ� ɨɫɧɨɜɟ� ɚɥɦɚɡɚ�� ɩɨɥɭɱɚɟɦɵɯ� ɜ� ɭɫɥɨɜɢɹɯ� ɜɵɫɨɤɢɯ� ɞɚɜɥɟɧɢɣ� ɢ� ɬɟɦɩɟɪɚɬɭɪ�� ɤɨɬɨɪɵɟ�
ɩɪɢɦɟɧɹɸɬɫɹ�ɜ�ɨɫɧɚɳɟɧɢɢ�ɛɭɪɨɜɨɝɨ�ɢ�ɪɟɠɭɳɟɝɨ�ɢɧɫɬɪɭɦɟɧɬɚ��

Ɍɚɛɥɢɰɚ���Ɏɢɡɢɤɨ�ɦɟɯɚɧɢɱɟɫɤɢɟ�ɫɜɨɣɫɬɜɚ�ɤɨɦɩɨɡɢɬɨɜ�ɧɚ�ɨɫɧɨɜɟ ɚɥɦɚɡɚ�ɞɥɹ�ɛɭɪɨɜɨɝɨ�ɢ�
ɪɟɠɭɳɟɝɨ�ɢɧɫɬɪɭɦɟɧɬɚ

Ʉɨɦɩɨɡɢɬɵ�ɧɚ�
ɨɫɧɨɜɟ�ɚɥɦɚɡɚ

ɉɥɨɬɧɨɫɬɶ��
ɝ�ɫɦ�

Ɇɨɞɭɥɶ�
ɘɧɝɚ��Ƚɉɚ

Ɍɜɟɪɞɨɫɬɶ�
ɩɨ�Ʉɧɭɩɭ��

Ƚɉɚ

Ɍɪɟɳɢ�
ɧɨɫɬɨɣ�
ɤɨɫɬɶ�

Ɇɉɚ�ɦ���

ɋɨɞɟɪɠɚɧɢɟ�
ɚɥɦɚɡɧɨɣ�ɮɚɡɵ�ɜ�
ɤɨɦɩɨɡɢɬɟ��ɨɛ����

ȺɌɉ ����±���� ���±��� ��±�� ���±��� ��±��
Ⱥɥɦɚɡ�6L& ����±���� ���±��� ��±�� ���±��� ��±��
ɇɚɧɨɩɨɥɢɤɪɢɫ�
ɬɚɥɥɢɱɫɤɢɣ�
ɚɥɦɚɡ

���� ����±���� ��±��� ± ���

Ⱦɥɹ�ɫɪɚɜɧɟɧɢɹ�ɩɨɤɚɡɚɧɵ�ɫɜɨɣɫɬɜɚ�ɜɵɫɨɤɨɱɢɫɬɨɝɨ�ɧɚɧɨ�ɩɨɥɢɤɪɢɫɬɚɥɥɢɱɟɫɤɨɝɨ�ɚɥɦɚɡɚ��
ɤɨɬɨɪɵɣ� ɩɨɥɭɱɚɸɬ� ɜ� ɪɟɡɭɥɶɬɚɬɟ� ɩɪɹɦɨɝɨ� ɩɪɟɜɪɚɳɟɧɢɹ� ɜ� ɫɢɫɬɟɦɟ� ɝɪɚɮɢɬ�ɚɥɦɚɡ� >�� ��@��
ɉɥɚɫɬɢɧɵ� ɧɚɧɨ�ɩɨɥɢɤɪɢɫɬɚɥɥɢɱɟɫɤɨɝɨ� ɚɥɦɚɡɚ� ɹɜɥɹɸɬɫɹ� ɩɨɬɟɧɰɢɚɥɶɧɵɦ� ɩɟɪɫɩɟɤɬɢɜɧɵɦ�
ɦɚɬɟɪɢɚɥɨɦ�ɞɥɹ�ɨɫɧɚɳɟɧɢɹ�ɫɨɜɪɟɦɟɧɧɨɝɨ��ɛɭɪɨɜɨɝɨ�ɢ�ɪɟɠɭɳɟɝɨ�ɢɧɫɬɪɭɦɟɧɬɚ�

ȼ� ɩɨɫɥɟɞɧɢɟ� ɝɨɞɵ�� ɚɤɬɢɜɧɨ� ɪɚɡɜɢɜɚɟɬɫɹ� ɧɚɭɱɧɨ�ɬɟɯɧɢɱɟɫɤɨɟ� � ɧɚɩɪɚɜɥɟɧɢɟ�
ɬɟɪɦɨɛɚɪɢɱɟɫɤɨɝɨ� ɫɩɟɤɚɧɢɹ� � ɫɢɫɬɟɦɵ� ɚɥɦɚɡ�ɤɚɪɛɨɧɚɬ� � ɫ� ɰɟɥɶɸ� ɩɨɥɭɱɟɧɢɹ� ɬɟɪɦɨɫɬɨɣɤɢɯ�
ɤɨɦɩɨɡɢɬɨɜ� ɧɚ� ɨɫɧɨɜɟ� ɚɥɦɚɡɚ�� ɉɚɪɚɦɟɬɪɵ� ɫɩɟɤɚɧɢɹ� ɬɚɤɢɯ� ɤɨɦɩɨɡɢɰɢɨɧɧɵɯ� ɦɚɬɟɪɢɚɥɨɜ�
ɡɧɚɱɢɬɟɥɶɧɨ�ɩɪɟɜɨɫɯɨɞɹɬ�ɩɚɪɚɦɟɬɪɵ�ɫɩɟɤɚɧɢɹ�ȺɌɉ��ɪɢɫ����

ɋɭɳɟɫɬɜɭɸɬ�ɩɭɛɥɢɤɚɰɢɢ��ɜ�ɤɨɬɨɪɵɯ�ɨɩɢɫɵɜɚɟɬɫɹ�ɧɟ�ɬɨɥɶɤɨ�ɩɨɥɭɱɟɧɢɟ�ɫɜɟɪɯɬɜɟɪɞɵɯ�
ɤɨɦɩɚɤɬɨɜ�ɚɥɦɚɡ�0J&2� ɦɟɬɨɞɨɦ�ɢɧɮɢɥɶɬɪɚɰɢɢ�ɚɥɦɚɡɧɵɯ�ɩɨɪɨɲɤɨɜ�ɪɚɫɩɥɚɜɨɦ�0J&2���ɧɨ�
ɢ�ɪɟɡɭɥɶɬɚɬɵ�ɢɫɩɵɬɚɧɢɣ�ɬɚɤɢɯ�ɤɨɦɩɨɡɢɬɨɜ�ɩɪɢ�ɨɛɪɚɛɨɬɤɟ�ɝɨɪɧɵɯ�ɩɨɪɨɞ��ɚ�ɬɚɤ�ɠɟ�ɨɰɟɧɤɚ�ɢɯ�
ɷɤɫɩɥɭɚɬɚɰɢɨɧɧɵɯ�ɯɚɪɚɤɬɟɪɢɫɬɢɤ�ɜ�ɛɭɪɨɜɨɦ�ɢɧɫɬɪɭɦɟɧɬɟ�>�����@�



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

���

ȼ� ɪɚɛɨɬɚɯ� >��� ��@�
ɩɪɟɞɫɬɚɜɥɟɧɵ� ɪɟɡɭɥɶɬɚɬɵ�
ɢɫɫɥɟɞɨɜɚɧɢɣ� ɨɫɨɛɟɧɧɨɫɬɟɣ�
ɮɨɪɦɢɪɨɜɚɧɢɹ� ɫɬɪɭɤɬɭɪɵ� ɢ�
ɧɟɤɨɬɨɪɵɟ� ɮɢɡɢɤɨ�
ɦɟɯɚɧɢɱɟɫɤɢɟ� ɫɜɨɣɫɬɜɚ�
ɤɨɦɩɚɤɬɨɜ�� ɤɨɬɨɪɵɟ� ɛɵɥɢ�
ɩɨɥɭɱɟɧɵ� ɩɪɢ� ɫɩɟɤɚɧɢɢ�
ɫɢɫɬɟɦɵ� ɚɥɦɚɡ�&D&2� ɢ�
ɚɥɦɚɡ�/L�&2��� ȼɟɞɭɳɢɦɢ� ɜ�
ɦɢɪɟ� ɤɨɦɩɚɧɢɹɦɢ�
ɩɪɨɢɡɜɨɞɢɬɟɥɟɣ� ɛɭɪɨɜɵɯ�
ɞɨɥɨɬ� ɧɚ� ɨɫɧɨɜɟ� ɚɥɦɚɡɚ�� ɚ�
ɢɦɟɧɧɨ� 86 6\QWKHWLF
&RUSRUDWLRQ DQG
0HJD'LDPRQG ,QFRUSRUDWLRQ
ɡɚɞɟɤɥɚɪɢɪɨɜɚɧɵ� ɩɚɬɟɧɬɵ�
ɧɚ� ɩɨɥɭɱɟɧɢɟ� ɬɟɪɦɨɫɬɨɣɤɢɯ�
ɤɨɦɩɚɤɬɨɜ�ɚɥɦɚɡ�0J&2��ɞɥɹ�
ɨɫɧɚɳɟɧɢɹ� ɛɭɪɨɜɨɝɨ�

ɢɧɫɬɪɭɦɟɧɬɚ�>��� ��@��Ɍɟɦ�ɧɟ�ɦɟɧɟɟ��ɧɚ�ɫɟɝɨɞɧɹɲɧɢɣ�ɞɟɧɶ�ɫɟɪɶɟɡɧɨɣ�ɤɨɧɤɭɪɟɧɰɢɢ�ɫɨ�ɫɬɨɪɨɧɵ�
ɪɚɡɪɚɛɨɬɚɧɧɨɣ� ɬɟɯɧɨɥɨɝɢɢ� ɫɩɟɤɚɧɢɹ� ɤɨɦɩɚɤɬɨɜ� ɜ� ɫɢɫɬɟɦɟ� ɚɥɦɚɡ�0J&2� ɩɨ� ɨɬɧɨɲɟɧɢɸ� ɤ�
ȺɌɉ� ɧɟ� ɧɚɛɥɸɞɚɟɬɫɹ�� ȼɟɪɨɹɬɧɨ�� ɷɬɨ� ɫɜɹɡɚɧɨ� ɫ� ɭɫɩɟɲɧɵɦ� ɪɟɲɟɧɢɟɦ� ɬɟɯɧɨɥɨɝɢɢ� ɫɩɟɤɚɧɢɹ�
ȺɌɉ� ɫ� ɩɨɫɥɟɞɭɸɳɢɦ� ɯɢɦɢɱɟɫɤɢɦ� ɭɞɚɥɟɧɢɟɦ� ɤɨɦɩɨɧɟɧɬɵ� ɤɨɛɚɥɶɬɚ� ɢɡ� ɪɟɠɭɳɟɝɨ�
ɚɥɦɚɡɨɫɨɞɟɪɠɚɳɟɝɨ� ɫɥɨɹ� ȺɌɉ� ɧɚ� ɝɥɭɛɢɧɭ� ɞɨ� ���� ɦɢɤɪɨɧ�� Ɉɧɢ� ɬɚɤ� ɢ� ɩɨɥɭɱɢɥɢ� ɧɚɡɜɚɧɢɟ�
©'HHS�OHDFKHG FRQYHQWLRQDO 3&'ª� >��� ��@�� Ɍɚɤɨɣ� ɬɟɯɧɨɥɨɝɢɱɟɫɤɢɣ� ɩɪɢɟɦ� ɡɧɚɱɢɬɟɥɶɧɨ�
ɭɜɟɥɢɱɢɜɚɟɬ� ɬɟɪɦɨɫɬɨɣɤɨɫɬɶ� ɩɥɚɫɬɢɧ� ɤɨɦɩɨɡɢɬɚ� ɜ� ɡɨɧɟ� ɪɟɡɚɧɢɹ� ɝɨɪɧɨɣ� ɩɨɪɨɞɵ�� Ⱥɧɚɥɢɡ�
ɥɢɬɟɪɚɬɭɪɧɵɯ�ɞɚɧɧɵɯ�ɩɨɤɚɡɵɜɚɟɬ��ɱɬɨ�ɢɫɫɥɟɞɨɜɚɧɢɹ�ɜ�ɧɚɩɪɚɜɥɟɧɢɢ�ɫɩɟɤɚɧɢɹ�ɬɟɪɦɨɫɬɨɣɤɢɯ�
ɚɥɦɚɡɨɫɨɞɟɪɠɚɳɢɯ� ɤɨɦɩɚɤɬɨɜ� ɜ� ɫɢɫɬɟɦɚɯ� ɧɚ� ɨɫɧɨɜɟ� ɚɥɦɚɡɚ� ɢ� ɤɚɪɛɨɧɚɬɨɜ� ɩɪɨɞɨɥɠɚɸɬɫɹ��
Ɉɫɧɨɜɚɧɢɟɦ� ɩɪɨɜɟɞɟɧɢɹ� ɬɚɤɢɦ� ɢɫɫɥɟɞɨɜɚɧɢɣ�� ɛɟɡɭɫɥɨɜɧɨ�� ɹɜɥɹɟɬɫɹ� ɷɤɫɩɟɪɢɦɟɧɬɚɥɶɧɨɟ�
ɩɨɞɬɜɟɪɠɞɟɧɢɟ� ɫɩɨɧɬɚɧɧɨɣ� ɤɪɢɫɬɚɥɥɢɡɚɰɢɢ� ɚɥɦɚɡɚ� ɜ� ɫɢɫɬɟɦɚɯ� ɭɝɥɟɪɨɞ±0J&2�� ɢ� ɭɝɥɟɪɨɞ±
&D&2��� ɚ� ɬɚɤ� ɠɟ� ɩɪɢɫɭɬɫɬɜɢɟ� ɪɚɡɥɢɱɧɵɯ� ɤɚɪɛɨɧɚɬɨɜ� ɜ� ɫɬɪɭɤɬɭɪɟ� ɩɪɢɪɨɞɧɵɯ� ɚɥɦɚɡɨɜ� ɜ�
ɤɚɱɟɫɬɜɟ� ɫɢɧɝɟɧɟɬɢɱɟɫɤɢɯ� ɜɤɥɸɱɟɧɢɣ� ɪɨɫɬɚ�� ɤɨɬɨɪɵɟ� ɫɜɢɞɟɬɟɥɶɫɬɜɭɸɬ� ɨɛ� ɢɯ�
ɚɥɦɚɡɨɨɛɪɚɡɭɸɳɟɣ�ɷɮɮɟɤɬɢɜɧɨɫɬɢ�ɩɪɢ�ɫɢɧɬɟɡɟ�ɚɥɦɚɡɚ�ɜ�ɦɚɧɬɢɢ� Ɂɟɦɥɢ�ɜ�ɭɫɥɨɜɢɹɯ�ɜɵɫɨɤɢɯ�
ɞɚɜɥɟɧɢɣ� ɢ� ɬɟɦɩɟɪɚɬɭɪ� >��� ��@�� Ⱥɧɚɥɢɡ� ɫɨɫɬɚɜɚ� ɜɤɥɸɱɟɧɢɣ� ɜ� ɩɪɢɪɨɞɧɵɯ�
ɩɨɥɢɤɪɢɫɬɚɥɥɢɱɟɫɤɢɯ� ɫɪɨɫɬɤɚɯ� ɤɪɢɫɬɚɥɥɢɬɨɜ� ɚɥɦɚɡɚ� �ɚɥɦɚɡɢɬɨɜ��� ɬɚɤɠɟ� ɫɜɢɞɟɬɟɥɶɫɬɜɭɟɬ� ɨ�
ɮɨɪɦɢɪɨɜɚɧɢɢ� ɢɯ� ɜ� ɤɚɪɛɨɧɚɬ�ɭɝɥɟɪɨɞɧɨɣ ɫɪɟɞɟ� >��@�� ȼ� ɢɫɫɥɟɞɨɜɚɧɢɢ� >��@� ɩɨɥɭɱɟɧɵ�
ɚɥɦɚɡɢɬɵ� ɜ� ɦɧɨɝɨɤɨɦɩɨɧɟɧɬɧɵɯ� ɤɚɪɛɨɧɚɬ�ɭɝɥɟɪɨɞɧɵɯ� ɪɚɫɩɥɚɜɚɯ� ɜ� ɩɪɨɰɟɫɫɟ� ɫɩɨɧɬɚɧɧɨɣ�
ɤɪɢɫɬɚɥɥɢɡɚɰɢɢ� ɚɥɦɚɡɨɜ� ɫ� ɜɵɫɨɤɨɣ� ɩɥɨɬɧɨɫɬɶɸ� ɧɭɤɥɟɚɰɢɢ� ɩɪɢ� ɞɚɜɥɟɧɢɢ� ���±���� Ƚɉɚ��
ɬɟɦɩɟɪɚɬɭɪɟ� ����±�����ɋ� ɢ� ɩɪɨɞɨɥɠɢɬɟɥɶɧɨɫɬɢ� ɫɢɧɬɟɡɚ� ��±��� ɦɢɧ�� ȼ� ɩɚɬɟɧɬɚɯ� >���� ��@�
ɡɚɹɜɥɹɸɬɫɹ� ɢɡɨɛɪɟɬɟɧɢɹ� ɧɚ� ɫɩɨɫɨɛ� ɫɩɟɤɚɧɢɹ� ɫɜɟɪɯɬɜɟɪɞɵɯ� ɬɟɪɦɨɫɬɨɣɤɢɯ� ɤɨɦɩɨɡɢɬɨɜ� ɜ�
ɫɢɫɬɟɦɚɯ�ɧɚ�ɨɫɧɨɜɟ�ɚɥɦɚɡɚ�ɢ�ɤɚɪɛɨɧɚɬɨɜ�ɳɟɥɨɱɧɵɯ�ɢ�ɳɟɥɨɱɧɨɡɟɦɟɥɶɧɵɯ�ɷɥɟɦɟɧɬɨɜ��/L�&2���
1D�&2���.�&2���5E�&2���&V�&2���0J&2���&D&2���6U&2���%D&2���Ɍɚɤɢɦ�ɨɛɪɚɡɨɦ��ɩɪɨɜɟɞɟɧɢɟ�
ɢɫɫɥɟɞɨɜɚɧɢɣ� ɩɨ� ɩɨɥɭɱɟɧɢɸ� ɧɨɜɵɯ� ɫɜɟɪɯɬɜɟɪɞɵɯ� ɤɨɦɩɨɡɢɰɢɨɧɧɵɯ�ɦɚɬɟɪɢɚɥɨɜ� ɜ� ɫɢɫɬɟɦɚɯ�

Ɋɢɫ� ���ɪ�Ɍ�ɨɛɥɚɫɬɢ�ɫɩɟɤɚɧɢɹ�ɤɨɦɩɨɡɢɬɨɜ�ɧɚ�ɨɫɧɨɜɟ�ɚɥɦɚɡɚ��
�� ɥɢɧɢɹ�ɪɚɜɧɨɜɟɫɢɹ�ɝɪɚɮɢɬ�ɚɥɦɚɡ���� ɥɢɧɢɹ�ɩɥɚɜɥɟɧɢɹ��
&D&2����� ɥɢɧɢɹ�ɩɥɚɜɥɟɧɢɹ�0J&2�



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

���

ɚɥɦɚɡ�ɤɚɪɛɨɧɚɬ�ɹɜɥɹɸɬɫɹ�ɚɤɬɭɚɥɶɧɵɦɢ�ɢ�ɩɟɪɫɩɟɤɬɢɜɧɵɦɢ�ɜ�ɨɛɥɚɫɬɢ�ɧɚɭɱɧɨɝɨ�ɬɟɯɧɢɱɟɫɤɨɝɨ�
ɧɚɩɪɚɜɥɟɧɢɹ�ɫɩɟɤɚɧɢɹ�ɤɨɦɩɨɡɢɬɨɜ�ɜ�ɭɫɥɨɜɢɹɯ�ɜɵɫɨɤɢɯ�ɞɚɜɥɟɧɢɣ�ɢ�ɬɟɦɩɟɪɚɬɭɪ��

ȼ� ɪɚɛɨɬɟ� >��@� ɩɪɟɞɫɬɚɜɥɟɧɵ ɪɟɡɭɥɶɬɚɬɵ� ɢɫɫɥɟɞɨɜɚɧɢɣ� ɮɚɡɨɜɨɝɨ� ɫɨɫɬɨɹɧɢɹ� ɜ�
ɤɚɪɛɨɧɚɬɧɵɯ� ɫɢɫɬɟɦɚɯ� ɜ� ɭɫɥɨɜɢɹɯ� ɜɵɫɨɤɢɯ� ɞɚɜɥɟɧɢɣ� ɢ� ɬɟɦɩɟɪɚɬɭɪ�� ɉɪɢ� ɢɡɭɱɟɧɢɢ�
ɢɡɨɛɚɪɢɱɟɫɤɨɣ�Ɍ�ɏ�ɞɢɝɪɚɦɦɵ�ɫɢɫɬɟɦɵ�&D&2�± 0J&2�� ɭɫɬɚɧɨɜɥɟɧɨ�� ɱɬɨ�ɩɪɢ�ɞɚɜɥɟɧɢɢ�����
Ƚɉɚ� ɞɨɥɨɦɢɬ�� ɚ� ɢɦɟɧɧɨ� &D0J�&2��� ɩɥɚɜɢɬɫɹ� ɩɪɢ� ɬɟɦɩɟɪɚɬɭɪɟ� �����ɋ�� ɱɬɨ� ɡɧɚɱɢɬɟɥɶɧɨ�

ɧɢɠɟ�ɬɟɦɩɟɪɚɬɭɪ�ɩɥɚɜɥɟɧɢɹ�ɤɚɪɛɨɧɚɬɚ�ɤɚɥɶɰɢɹ�
������ɋ�� ɢ� ɤɚɪɛɨɧɚɬɚ� ɦɚɝɧɢɹ� ������ɋ�� ɩɪɢ�
ɞɚɧɧɨɦ�ɞɚɜɥɟɧɢɢ��ɪɢɫ� ���

ɂɫɯɨɞɹ� ɢɡ� ɷɬɢɯ� ɞɚɧɧɵɯ�� ɞɨɥɨɦɢɬ�
ɹɜɥɹɟɬɫɹ� ɛɨɥɟɟ� ɩɪɟɞɩɨɱɬɢɬɟɥɶɧɵɦ� ɩɨ�
ɫɪɚɜɧɟɧɢɸ�ɫ� ɤɚɪɛɨɧɚɬɚɦɢ� ɤɚɥɶɰɢɹ�ɢ�ɦɚɝɧɢɹ� ɫ�
ɧɚɭɱɧɨ�ɬɟɯɧɢɱɟɫɤɨɣ� ɬɨɱɤɢ� ɡɪɟɧɢɹ� ɞɥɹ�
ɬɟɯɧɨɥɨɝɢɢ� ɫɩɟɤɚɧɢɹ� ɚɥɦɚɡɨɫɨɞɟɪɠɚɳɟɝɨ�
ɤɨɦɩɨɡɢɬɚ� ɦɟɬɨɞɨɦ� ɩɪɨɩɢɬɤɢ� ɚɥɦɚɡɧɵɯ�
ɩɨɪɨɲɤɨɜ�ɪɚɫɩɥɚɜɨɦ�ɤɚɪɛɨɧɚɬɧɵɯ�ɫɢɫɬɟɦ�>��±
��@�� ɂɡɜɟɫɬɧɨ�� ɱɬɨ� ɤɚɪɛɨɧɚɬ� ɫɬɪɨɧɰɢɹ� ɢɦɟɟɬ�
ɜɵɫɨɤɭɸ� ɬɟɦɩɟɪɚɬɭɪɭ� ɩɥɚɜɥɟɧɢɹ� �����ɋ� ɩɪɢ�
ɞɚɜɥɟɧɢɢ� ���� Ɇɉɚ� ɜ� ɫɪɟɞɟ� ɋɈ��� ɱɬɨ�
ɡɧɚɱɢɬɟɥɶɧɨ�ɩɪɟɜɵɲɚɟɬ�ɩɥɚɜɥɟɧɢɟ�ɩɪɢ�ɞɚɧɧɵɯ�
ɭɫɥɨɜɢɹɯ� ɞɪɭɝɢɯ� ɢɡɜɟɫɬɧɵɯ� ɤɚɪɛɨɧɚɬɨɜ��
Ɉɰɟɧɨɱɧɵɟ� ɞɚɧɧɵɟ� ɩɨ� ɩɥɚɜɥɟɧɢɸ� ɤɚɪɛɨɧɚɬɚ�
ɫɬɪɨɧɰɢɹ� ɩɪɢ� ���� Ƚɉɚ� ɨɬɫɭɬɫɬɜɭɸɬ�� Ⱦɥɹ�
ɩɨɥɭɱɟɧɢɹ�ɩɨɥɧɨɣ�ɢɧɮɨɪɦɚɰɢɢ�ɨ�ɩɟɪɫɩɟɤɬɢɜɟ�
ɢɫɩɨɥɶɡɨɜɚɧɢɹ�ɤɨɦɩɨɡɢɬɨɜ�ɧɚ�ɨɫɧɨɜɟ�ɚɥɦɚɡɚ�ɢ�
ɤɚɪɛɨɧɚɬɨɜ� ɝɪɭɩɩɵ� ɳɟɥɨɱɧɨɡɟɦɟɥɶɧɵɯ�
ɦɟɬɚɥɥɨɜ� ɜ� ɛɭɪɨɜɨɦ� ɢ� ɪɟɠɭɳɟɦ� ɢɧɫɬɪɭɦɟɧɬɟ�
ɧɟɨɛɯɨɞɢɦɵ� ɢɫɫɥɟɞɨɜɚɧɢɹ� ɩɨ� ɩɨɥɭɱɟɧɢɸ�

ɤɨɦɩɨɡɢɬɚ�ɜ�ɫɢɫɬɟɦɟ�ɚɥɦɚɡ�6U&2� ɢ�ɨɩɪɟɞɟɥɟɧɢɸ�ɟɝɨ�ɪɟɠɭɳɢɯ�ɫɜɨɣɫɬɜ��
ɐɟɥɶɸ� ɧɚɫɬɨɹɳɟɣ� ɪɚɛɨɬɵ� ɛɵɥɨ� ɩɨɥɭɱɟɧɢɟ� ɤɨɦɩɨɡɢɬɨɜ� ɜ� ɫɢɫɬɟɦɚɯ� ɚɥɦɚɡ±ɞɨɥɨɦɢɬ� ɢ�

ɚɥɦɚɡ±6U&2�� ɜ� ɭɫɥɨɜɢɹɯ� ɜɵɫɨɤɢɯ� ɞɚɜɥɟɧɢɣ� ɢ� ɬɟɦɩɟɪɚɬɭɪ�� ɢɫɫɥɟɞɨɜɚɧɢɟ� ɨɫɨɛɟɧɧɨɫɬɟɣ� ɢɯ�
ɫɬɪɭɤɬɭɪɵ� ɢ� ɨɩɪɟɞɟɥɟɧɢɟ� ɢɡɧɨɫɨɫɬɨɣɤɨɫɬɢ� ɩɪɢ� ɨɛɪɚɛɨɬɤɟ� ɝɪɚɧɢɬɚ� ɢ� ɬɜɟɪɞɨɝɨ� ɫɩɥɚɜɚ� ɜ�
ɫɪɚɜɧɟɧɢɢ�ɫ�ɨɛɪɚɡɰɚɦɢ�ȺɌɉ��ɩɪɟɞɧɚɡɧɚɱɟɧɧɵɦɢ�ɞɥɹ�ɨɫɧɚɳɟɧɢɹ�ɛɭɪɨɜɨɝɨ�ɢɧɫɬɪɭɦɟɧɬɚ��

ɋɩɟɤɚɧɢɟ�ɨɛɪɚɡɰɨɜ�ɤɨɦɩɨɡɢɬɨɜ�ɩɪɨɜɨɞɢɥɢ�ɜ�ɚɩɩɚɪɚɬɟ�ɜɵɫɨɤɨɝɨ�ɞɚɜɥɟɧɢɹ��ȺȼȾ��ɬɢɩɚ�
ɬɨɪɨɢɞ�ɫ�ɞɢɚɦɟɬɪɨɦ�ɥɭɧɤɢ����ɦɦ�ɫ�ɢɫɩɨɥɶɡɨɜɚɧɢɟɦ�ɭɫɬɚɧɨɜɤɢ�ɜɵɫɨɤɨɝɨ�ɞɚɜɥɟɧɢɹ�ȾɈ�����ɫ�
ɦɚɤɫɢɦɚɥɶɧɵɦ� ɭɫɢɥɢɟɦ� ����� ɬɨɧɧ�� Ɇɟɬɨɞɢɤɚ� ɷɤɫɩɟɪɢɦɟɧɬɨɜ� ɨɩɢɫɚɧɚ� ɜ� ɪɚɛɨɬɟ� >��@�� ȼɫɟ�
ɨɛɪɚɡɰɵ� ɤɨɦɩɨɡɢɬɨɜ� ɛɵɥɢ� ɩɨɥɭɱɟɧɵ� ɩɪɢ� ɞɚɜɥɟɧɢɢ� ���� Ƚɉɚ�� ɬɟɦɩɟɪɚɬɭɪɟ� �����ɋ� ɢ�
ɩɪɨɞɨɥɠɢɬɟɥɶɧɨɫɬɢ� ɧɚɝɪɟɜɚ� �� ɦɢɧ�� ȼ� ɩɪɨɰɟɫɫɟ� ɧɚɝɪɟɜɚ� ɹɱɟɣɤɢ� ɜɵɫɨɤɨɝɨ� ɞɚɜɥɟɧɢɹ� ɩɪɢ� ����
Ƚɉɚ�ɨɫɭɳɟɫɬɜɥɹɥɚɫɶ�ɢɧɮɢɥɶɬɪɚɰɢɹ�ɫɥɨɹ�ɚɥɦɚɡɧɨɝɨ�ɦɢɤɪɨɩɨɪɨɲɤɚ�ɪɚɫɩɥɚɜɨɦ�ɞɨɥɨɦɢɬɚ�ɢɥɢ�
ɤɚɪɛɨɧɚɬɚ ɫɬɪɨɧɰɢɹ�ɢ�ɮɨɪɦɢɪɨɜɚɧɢɟ�ɩɪɨɱɧɨɣ�ɦɟɠɡɟɪɟɧɧɨɣ�ɫɜɹɡɢ�ɩɪɢ�ɨɫɚɠɞɟɧɢɢ�ɭɝɥɟɪɨɞɚ�ɧɚ�
ɩɨɜɟɪɯɧɨɫɬɶ� ɚɥɦɚɡɧɵɯ� ɱɚɫɬɢɰ� ɢɡ� ɩɟɪɟɫɵɳɟɧɧɨɝɨ� ɪɚɫɬɜɨɪɚ� ɩɨ� ɨɬɧɨɲɟɧɢɸ� ɤ� ɚɥɦɚɡɭ� ɩɪɢ�
ɞɚɧɧɵɯ�ɪ�Ɍ�ɭɫɥɨɜɢɹɯ��ɂɫɯɨɞɧɵɦ�ɦɚɬɟɪɢɚɥɨɦ�ɛɵɥ�ɚɥɦɚɡɧɵɣ�ɦɢɤɪɨɩɨɪɨɤ�ɦɚɪɤɢ�ȺɋɆ��������
ɫɨ�ɫɪɟɞɧɢɦ�ɪɚɡɦɟɪɨɦ�ɡɟɪɧɚ�����P��ɉɨɪɨɲɨɤ�ɞɨɥɨɦɢɬɚ�ɢ�ɤɚɪɛɨɧɚɬɚ�ɫɬɪɨɧɰɢɹ�ɛɵɥ�ɩɪɢɨɛɪɟɬɟɧ�
ɜ� ɤɨɦɩɚɧɢɢ� ©Ⱦɨɧɟɰɤɢɣ� ɡɚɜɨɞ� ɯɢɦɢɱɟɫɤɢɯ� ɪɟɚɤɬɢɜɨɜª��Ɇɢɤɪɨɪɟɧɬɝɟɧɨɫɩɟɤɬɪɚɥɶɧɵɣ� ɚɧɚɥɢɡ��
ɫɜɢɞɟɬɟɥɶɫɬɜɭɟɬ�ɨ�ɜɵɫɨɤɨɣ�ɱɢɫɬɨɬɟ�ɢɫɯɨɞɧɵɯ�ɦɚɬɟɪɢɚɥɨɜ���

Ɋɢɫ� ���Ⱦɢɚɝɪɚɦɦɚ�ɫɨɫɬɨɹɧɢɹ�ɫɢɫɬɟɦɵ�
&D&2��0J&2� ɩɪɢ�����Ƚɉɚ�>��@



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

���

Ɉɩɪɟɞɟɥɟɧɢɟ� ɮɚɡɨɜɨɝɨ� ɫɨɫɬɚɜɚ� ɨɛɪɚɡɰɨɜ� ɤɨɦɩɨɡɢɬɨɜ� ɩɪɨɜɨɞɢɥɢ� ɦɟɬɨɞɨɦ�
ɪɟɧɬɝɟɧɨɮɚɡɨɜɨɝɨ� ɚɧɚɥɢɡɚ� ɫ� ɢɫɩɨɥɶɡɨɜɚɧɢɟɦ� ɭɫɬɚɧɨɜɤɢ� ȾɊɈɇ��Ɇ� ɜ� &X.Į ɢɡɥɭɱɟɧɢɢ� ɩɪɢ�
ɢɞɟɧɬɢɮɢɤɚɰɢɢ� ɤɪɢɫɬɚɥɥɢɱɟɫɤɢɯ� ɮɚɡ� ɩɨ� ɡɧɚɱɟɧɢɹɦ� ɦɟɠɩɥɨɫɤɨɫɬɧɵɯ� ɪɚɫɫɬɨɹɧɢɣ� G�KNO�� ɢ�
ɢɧɬɟɧɫɢɜɧɨɫɬɟɣ� ɥɢɧɢɣ� ,�KNO�� ɪɟɧɬɝɟɧɨɜɫɤɨɝɨ� ɫɩɟɤɬɪɚ�� Ɇɢɤɪɨɫɬɪɭɤɬɭɪɭ� ɫɩɟɱɟɧɧɵɯ�
ɤɨɦɩɨɡɢɬɨɜ� ɢɫɫɥɟɞɨɜɚɥɢ� ɫ� ɩɨɦɨɳɶɸ� ɫɤɚɧɢɪɭɸɳɟɝɨ� ɷɥɟɤɬɪɨɧɧɨɝɨ� ɦɢɤɪɨɫɤɨɩɚ� ɬɢɩɚ� =HLVV
(92 ���;93��Ⱦɥɹ�ɜɵɹɜɥɟɧɢɹ�ɪɟɠɭɳɟɣ�ɫɩɨɫɨɛɧɨɫɬɢ�ɩɨɥɭɱɟɧɧɵɯ�ɤɨɦɩɚɤɬɨɜ�ɧɚ�ɨɫɧɨɜɟ�ɚɥɦɚɡɚ�
ɫ� ɰɟɥɶɸ� ɜɨɡɦɨɠɧɨɫɬɢ� ɩɪɢɦɟɧɟɧɢɹ� ɢɯ� ɜ� ɛɭɪɨɜɨɦ� ɢ� ɪɟɠɭɳɟɦ� ɢɧɫɬɪɭɦɟɧɬɟ� ɨɩɪɟɞɟɥɹɥɢ�
ɩɨɤɚɡɚɬɟɥɶ� ɢɡɧɨɫɨɫɬɨɣɤɨɫɬɢ� ɩɨ� ɪɟɡɭɥɶɬɚɬɚɦ� ɬɨɱɟɧɢɹ� ɩɥɚɫɬɢɧɚɦɢ� ɤɨɦɩɨɡɢɬɨɜ� ɡɚɝɨɬɨɜɤɢ�
ɬɜɟɪɞɨɝɨ� ɫɩɥɚɜɚ� ɦɚɪɤɢ� ȼɄ��� ɢ� ɤɟɪɧɚ� ɦɟɥɤɨɡɟɪɧɨɫɬɨɝɨ� ɫɟɪɨɝɨ� ɝɪɚɧɢɬɚ� Ʉɨɪɨɫɬɵɲɟɜɫɤɨɝɨ�
ɦɟɫɬɨɪɨɠɞɟɧɢɹ���ɣ�ɤɚɬɟɝɨɪɢɢ�ɛɭɪɢɦɨɫɬɢ��Ɂɧɚɱɟɧɢɟ�ɩɨɤɚɡɚɬɟɥɹ�ɢɡɧɨɫɨɫɬɨɣɤɨɫɬɢ�ɨɩɪɟɞɟɥɹɥɢ�
ɩɨ� ɜɟɥɢɱɢɧɟ� ɥɢɧɟɣɧɨɝɨ� ɪɚɡɦɟɪɚ� ɩɥɨɳɚɞɤɢ� ɢɡɧɨɫɚ� ɧɚ� ɛɨɤɨɜɨɣ� ɩɨɜɟɪɯɧɨɫɬɢ� ɩɥɚɫɬɢɧɵ��
ɍɫɥɨɜɢɹ�ɩɪɨɜɟɞɟɧɢɹ�ɢɫɩɵɬɚɧɢɣ�ɩɪɢ�ɨɛɪɚɛɨɬɤɟ�ɬɜɟɪɞɨɝɨ�ɫɩɥɚɜɚ�ɫɨɨɬɜɟɬɫɬɜɨɜɚɥɢ�ɫɥɟɞɭɸɳɢɦ�
ɡɧɚɱɟɧɢɹɦ�� ɫɤɨɪɨɫɬɶ� ɪɟɡɚɧɢɹ� ± ��� ɦ�ɦɢɧ�� ɩɨɞɚɱɚ� ± ���� ɦɦ�ɨɛ��� ɝɥɭɛɢɧɚ� ɪɟɡɚɧɢɹ� ± ���� ɦɦ��
ɜɪɟɦɹ� ɬɨɱɟɧɢɹ� ± �� ɦɢɧ�� Ɍɨɱɟɧɢɟ� ɰɢɥɢɧɞɪɢɱɟɫɤɨɝɨ� ɤɟɪɧɚ� ɝɪɚɧɢɬɚ� ɩɪɨɜɨɞɢɥɢ� ɩɪɢ� ɫɪɟɞɧɟɣ�
ɫɤɨɪɨɫɬɢ�ɪɟɡɚɧɢɹ����ɦ�ɦɢɧ���ɉɨɞɚɱɚ�ɛɵɥɚ�ɪɚɜɧɚ������ɦɦ�ɨɛ���ɝɥɭɛɢɧɚ�ɪɟɡɚɧɢɹ�± ����ɦɦ��ɨɛɴɟɦ�
ɫɴɟɦɚ�ɝɪɚɧɢɬɚ�± �����ɫɦ���Ⱦɥɹ�ɫɪɚɜɧɟɧɢɹ�ɩɪɨɜɨɞɢɥɢ�ɬɚɤɠɟ�ɢɫɩɵɬɚɧɢɹ�ɨɛɪɚɡɰɨɜ�ȺɌɉ�ɮɢɪɦɵ�
'RQJ¶H =XDQEDR 'LDPRQG &RUSRUDWLRQ�� ɩɪɟɞɧɚɡɧɚɱɟɧɧɵɯ� ɞɥɹ� ɨɫɧɚɳɟɧɢɹ� ɛɭɪɨɜɨɝɨ�
ɢɧɫɬɪɭɦɟɧɬɚ�� ɂɫɩɵɬɚɧɢɸ� ɩɨɞɜɟɪɝɚɥɢɫɶ� ɩɹɬɶ� ɨɛɪɚɡɰɨɜ� ɤɚɠɞɨɝɨ� ɜɢɞɚ� ɤɨɦɩɨɡɢɰɢɨɧɧɵɯ�
ɦɚɬɟɪɢɚɥɨɜ�ɢ�ɩɹɬɶ�ɨɛɪɚɡɰɨɜ�ȺɌɉ�

ɇɚ�ɪɢɫ���� ɚ ɩɨɤɚɡɚɧɵ�ɨɛɪɚɡɰɵ�ɤɨɦɩɨɡɢɬɨɜ�ɚɥɦɚɡ�ɞɨɥɨɦɢɬ�ɢ�ɚɥɦɚɡ�6U&2���ɩɨɥɭɱɟɧɧɵɯ�
ɩɪɢ�ɫɩɟɤɚɧɢɢ�ɜ�ɭɫɥɨɜɢɹɯ�ɜɵɫɨɤɢɯ�ɞɚɜɥɟɧɢɣ�ɢ�ɬɟɦɩɟɪɚɬɭɪ��ɇɚ�ɛɨɤɨɜɨɣ�ɩɨɜɟɪɯɧɨɫɬɢ�ɨɛɪɚɡɰɨɜ�
ɨɬɱɟɬɥɢɜɨ� ɜɢɞɟɧ� ɩɨɥɢɤɪɢɫɬɚɥɥɢɱɟɫɤɢɣ� ɚɥɦɚɡɧɵɣ� ɫɥɨɣ�� ɤɨɬɨɪɵɣ� ɨɛɪɚɡɨɜɚɥɫɹ� ɜ� ɪɟɡɭɥɶɬɚɬɟ�
ɫɩɨɧɬɚɧɧɨɣ� ɤɪɢɫɬɚɥɥɢɡɚɰɢɢ� ɚɥɦɚɡɚ� ɩɪɢ� ɤɨɧɬɚɤɬɟ� ɤɚɪɛɨɧɚɬɧɨɝɨ� ɪɚɫɩɥɚɜɚ� ɫ� ɧɚɝɪɟɜɚɬɟɥɟɦ�
ɹɱɟɣɤɢ� ɜɵɫɨɤɨɝɨ� ɞɚɜɥɟɧɢɹ� ɜ� ɩɪɨɰɟɫɫɟ� ɫɩɟɤɚɧɢɹ� �ɪ ���� Ƚɉɚ�� Ɍ �����ɋ��� Ⱦɥɹ� ɩɪɨɜɟɞɟɧɢɹ�
ɢɫɩɵɬɚɧɢɣ� ɩɨ� ɨɩɪɟɞɟɥɟɧɢɸ� ɩɨɤɚɡɚɬɟɥɹ� ɢɡɧɨɫɨɫɬɨɣɤɨɫɬɢ� � ɩɭɬɟɦ� ɲɥɢɮɨɜɤɢ� ɢ� ɩɨɥɢɪɨɜɤɢ�
ɫɜɨɛɨɞɧɵɦ� ɚɥɦɚɡɧɵɦ� ɚɛɪɚɡɢɜɨɦ� ɩɨɜɟɪɯɧɨɫɬɢ� ɨɛɪɚɡɰɨɜ� ɛɵɥɢ� ɢɡɝɨɬɨɜɥɟɧɵ� ɩɥɚɫɬɢɧɵ�
ɞɢɚɦɟɬɪɨɦ�����������ɦɦ�ɢ ɜɵɫɨɬɨɣ�����������ɦɦ��ɪɢɫ� �� ɛ���

ɚ ɛ
Ɋɢɫ� ���Ɉɛɪɚɡɰɵ�ɤɨɦɩɨɡɢɬɨɜ�ɩɨɫɥɟ�ɫɩɟɤɚɧɢɹ��ɚ��ɢ�ɩɨɫɥɟ�ɨɛɪɚɛɨɬɤɢ�ɩɨɜɟɪɯɧɨɫɬɢ��ɛ�



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

���

Ɋɟɧɬɝɟɧɨɫɬɪɭɤɬɭɪɧɵɣ� ɚɧɚɥɢɡ� ɩɨɥɭɱɟɧɧɵɯ� ɤɨɦɩɨɡɢɬɨɜ� ɫɜɢɞɟɬɟɥɶɫɬɜɭɟɬ� ɨ� ɬɨɦ�� ɱɬɨ�
ɧɚɪɹɞɭ�ɫ�ɮɚɡɨɣ�ɚɥɦɚɡɚ�ɜ�ɨɛɪɚɡɰɚɯ�ɩɪɢɫɭɬɫɬɜɭɟɬ�ɮɚɡɚ�ɞɨɥɨɦɢɬɚ�ɢɥɢ�ɮɚɡɚ�ɤɚɪɛɨɧɚɬɚ�ɫɬɪɨɧɰɢɹ�
�ɪɢɫ� ����

ɚ ɛ
Ɋɢɫ� ���Ɏɪɚɝɦɟɧɬɵ�ɞɢɮɪɚɤɬɨɝɪɚɦɦ�ɨɛɪɚɡɰɨɜ�ɤɨɦɩɨɡɢɬɨɜ�ɚɥɦɚɡ�ɞɨɥɨɦɢɬ��ɚ��ɢ�ɚɥɦɚɡ�

ɤɚɪɛɨɧɚɬ�ɫɬɪɨɧɰɢɹ��ɛ�

ɉɪɢɫɭɬɫɬɜɢɟ� ɥɢɧɢɣ� ɫɩɟɤɬɪɨɜ� ɤɚɤɢɯ�ɥɢɛɨ� ɞɪɭɝɢɯ� ɫɨɟɞɢɧɟɧɢɣ� ɧɟ� ɨɛɧɚɪɭɠɟɧɨ�� Ɍɚɤɢɦ�
ɨɛɪɚɡɨɦ�� ɜ� ɪɟɡɭɥɶɬɚɬɟ� ɫɩɟɤɚɧɢɹ� ɦɟɬɨɞɨɦ� ɩɪɨɩɢɬɤɢ� ɚɥɦɚɡɧɨɝɨ� ɦɢɤɪɨɩɨɪɨɲɤɚ� ɪɚɫɩɥɚɜɚɦɢ�
ɤɚɪɛɨɧɚɬɨɜ� ɜ� ɭɫɥɨɜɢɹɯ� ɜɵɫɨɤɢɯ� ɞɚɜɥɟɧɢɣ� ɢ� ɬɟɦɩɟɪɚɬɭɪ� ɩɨɥɭɱɟɧɵ� ɞɜɭɯɮɚɡɧɵɟ�
ɤɨɦɩɨɡɢɰɢɨɧɧɵɟ� ɦɚɬɟɪɢɚɥɵ� ɚɥɦɚɡ±&D0J�&2���� ɢ� ɚɥɦɚɡ±6U&2��� ɂɡɦɟɪɟɧɢɹ� ɩɥɨɬɧɨɫɬɢ�
ɨɛɪɚɡɰɨɜ� ɦɟɬɨɞɨɦ� ɝɢɞɪɨɫɬɚɬɢɱɟɫɤɨɝɨ� ɜɡɜɟɲɢɜɚɧɢɹ� ɜ� ɜɨɞɟ� ɢ� ɫɩɢɪɬɟ� ɩɨɤɚɡɵɜɚɸɬ�� ɱɬɨ�
ɩɥɨɬɧɨɫɬɶ�ɤɨɦɩɨɡɢɬɚ�ɚɥɦɚɡ�&D0J�&2���� ɪɚɜɧɚ�����������ɝ�ɫɦ���ɚ�ɩɥɨɬɧɨɫɬɶ�ɤɨɦɩɨɡɢɬɚ�ɚɥɦɚɡ�
6U&2� ɢɦɟɟɬ� ɡɧɚɱɟɧɢɟ� ���������� ɝ�ɫɦ��� ɉɪɢ� ɧɚɥɢɱɢɢ� ɞɚɧɧɵɯ� ɭɜɟɥɢɱɟɧɢɹ� ɜɟɫɚ� ɨɛɪɚɡɰɨɜ�� ɩɨ�
ɫɪɚɜɧɟɧɢɸ� ɫ� ɜɟɫɨɦ� ɢɫɯɨɞɧɵɯ� ɚɥɦɚɡɧɵɯ� ɦɢɤɪɨɩɨɪɨɲɤɨɜ� ɜ� ɹɱɟɣɤɟ� ɜɵɫɨɤɨɝɨ� ɞɚɜɥɟɧɢɹ� ɞɨ�
ɩɪɨɩɢɬɤɢ� ɪɚɫɩɥɚɜɨɜ� ɤɚɪɛɨɧɚɬɨɜ�� ɩɭɬɟɦ� ɧɟɫɥɨɠɧɵɯ� ɜɵɱɢɫɥɟɧɢɣ� ɦɨɠɧɨ� ɨɰɟɧɢɬɶ� ɜɡɚɢɦɧɨɟ�
ɫɨɞɟɪɠɚɧɢɟ�ɮɚɡ�ɜ�ɤɨɦɩɨɡɢɬɚɯ��ɋɨɞɟɪɠɚɧɢɟ�ɞɨɥɨɦɢɬɚ�ɜ�ɩɨɥɭɱɟɧɧɨɦ�ɤɨɦɩɨɡɢɬɟ�ɪɚɜɧɨ���������
ɨɛ���� Ɂɧɚɱɟɧɢɟ� ɩɥɨɬɧɨɫɬɢ� ɞɨɥɨɦɢɬɚ� ɫɨɨɬɜɟɬɫɬɜɭɟɬ ���������� ɝ�ɫɦ��� ɋɨɞɟɪɠɚɧɢɟ� ɤɚɪɛɨɧɚɬɚ�
ɫɬɪɨɧɰɢɹ� ɜ� ɩɨɥɭɱɟɧɧɨɦ� ɤɨɦɩɨɡɢɬɟ� ɪɚɜɧɨ� �������� ɨɛ��� ɩɪɢ� ɩɥɨɬɧɨɫɬɢ� ɢɫɩɨɥɶɡɭɟɦɨɝɨ� ɞɥɹ�
ɫɩɟɤɚɧɢɹ�ɤɚɪɛɨɧɚɬɚ�ɫɬɪɨɧɰɢɹ�����������ɝ�ɫɦ���

ɇɚ� ɪɢɫ�� �� ɩɪɟɞɫɬɚɜɥɟɧɨ� ɢɡɨɛɪɚɠɟɧɢɟ� ɬɢɩɢɱɧɨɣ� ɦɢɤɪɨɫɬɪɭɤɬɭɪɵ� ɩɨɥɭɱɟɧɧɵɯ�
ɤɨɦɩɨɡɢɬɨɜ�ɩɨ�ɪɟɡɭɥɶɬɚɬɚɦ�ɷɥɟɤɬɪɨɧɧɨɣ�ɦɢɤɪɨɫɤɨɩɢɢ��



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

���

ɚ ɛ
Ɋɢɫ� ���ɂɡɨɛɪɚɠɟɧɢɟ�ɦɢɤɪɨɫɬɪɭɤɬɭɪɵ�ɤɨɦɩɨɡɢɬɚ�ɚɥɦɚɡ�ɞɨɥɨɦɢɬ�ɜ�ɪɟɠɢɦɟ�ɞɢɮɪɚɤɰɢɢ�
ɩɟɪɜɢɱɧɵɯ�ɨɬɪɚɠɟɧɧɵɯ�ɷɥɟɤɬɪɨɧɨɜ��ɚ���ɢɡɨɛɪɚɠɟɧɢɟ�ɦɢɤɪɨɫɬɪɭɤɬɭɪɵ�ɤɨɦɩɨɡɢɬɚ�

ɚɥɦɚɡ±6U&2� ɜ�ɪɟɠɢɦɟ��ɞɢɮɪɚɤɰɢɢ�ɜɬɨɪɢɱɧɵɯ�ɷɥɟɤɬɪɨɧɨɜ��ɛ�

Ɉɜɚɥɶɧɚɹ�ɮɨɪɦɚ�ɚɥɦɚɡɧɵɯ�ɱɚɫɬɢɰ��ɜ�ɤɨɬɨɪɨɣ�ɨɬɫɭɬɫɬɜɭɸɬ�ɨɫɬɪɵɟ�ɤɪɨɦɤɢ��ɦɧɨɠɟɫɬɜɨ�
ɲɢɪɨɤɢɯ� ɤɨɧɬɚɤɬɨɜ� ɫ� ɫɨɫɟɞɧɢɦɢ� ɱɚɫɬɢɰɚɦɢ� ɚɥɦɚɡɚ�� ɩɪɢɫɭɬɫɬɜɢɟ� ɫɥɨɠɧɨɝɨ� ɤɚɪɛɨɧɚɬɚ�
&D0J�&2���� ɜ� ɜɢɞɟ� ɨɬɞɟɥɶɧɵɯ� ɦɚɤɪɨɜɤɥɸɱɟɧɢɣ� ɦɟɠɞɭ� ɡɟɪɧɚɦɢ� ɚɥɦɚɡɧɨɝɨ� ɤɚɪɤɚɫɚ� ±
ɹɜɥɹɟɬɫɹ� ɨɬɥɢɱɢɬɟɥɶɧɨɣ� ɯɚɪɚɤɬɟɪɢɫɬɢɤɨɣ� ɬɚɤɨɣ� ɫɬɪɭɤɬɭɪɵ�� ɏɚɪɚɤɬɟɪɧɵɟ� ɨɫɨɛɟɧɧɨɫɬɢ�
ɫɬɪɭɤɬɭɪɵ� ɤɨɦɩɨɡɢɬɚ� ɚɥɦɚɡ±6U&2�� ɚɧɚɥɨɝɢɱɧɵ� ɤɨɦɩɨɡɢɬɭ� ɚɥɦɚɡ±&D0J�&2����� Ɋɟɡɭɥɶɬɚɬɵ�
ɢɫɫɥɟɞɨɜɚɧɢɹ� ɫɬɪɭɤɬɭɪɵ� ɩɨɥɭɱɟɧɧɵɯ� ɨɛɪɚɡɰɨɜ� ɤɨɦɩɨɡɢɬɨɜ� ɭɤɚɡɵɜɚɸɬ� ɧɚ� ɨɞɢɧ� ɢ� ɬɨɬ� ɠɟ�
ɦɟɯɚɧɢɡɦ�ɮɨɪɦɢɪɨɜɚɧɢɹ�ɩɪɢ�ɫɩɟɤɚɧɢɢ�ɦɟɬɨɞɨɦ�ɩɪɨɩɢɬɤɢ�ɫɢɫɬɟɦɵ�ɚɥɦɚɡ�ɤɨɛɚɥɶɬ�ɢ�ɫɢɫɬɟɦɵ�
ɚɥɦɚɡ�ɤɚɪɛɨɧɚɬ� ɜ� ɩɪɨɰɟɫɫɟ� ɤɨɬɨɪɨɝɨ� ɪɚɫɬɜɨɪ�ɪɚɫɩɥɚɜ� ɜ� ɩɨɪɚɯ� ɦɟɠɞɭ� ɚɥɦɚɡɧɵɦɢ� ɡɟɪɧɚɦɢ�
ɞɨɫɬɢɝɚɟɬ� ɫɬɟɩɟɧɢ� ɩɟɪɟɫɵɳɟɧɢɹ� ɭɝɥɟɪɨɞɚ� ɩɨ� ɨɬɧɨɲɟɧɢɸ� ɤ� ɚɥɦɚɡɭ� ɢ� ɨɫɚɠɞɚɟɬɫɹ� ɧɚ�
ɩɨɜɟɪɯɧɨɫɬɶ� ɫɩɟɤɚɟɦɵɯ� ɦɢɤɪɨɩɨɪɨɲɤɨɜ� ɜ� ɨɛɥɚɫɬɢ ɬɟɪɦɨɞɢɧɚɦɢɱɟɫɤɨɣ� ɫɬɚɛɢɥɶɧɨɫɬɢ� ɮɚɡɵ�
ɚɥɦɚɡɚ� �ɪɢɫ� ���� ɇɚ� ɪɢɫ��� ɩɨɤɚɡɚɧɵ� ɮɨɬɨɫɧɢɦɤɢ� ɩɪɨɰɟɫɫɚ� ɬɨɱɟɧɢɹ� ɩɥɚɫɬɢɧɚɦɢ� ɤɨɦɩɨɡɢɬɨɜ�
ɡɚɝɨɬɨɜɤɢ�ɬɜɟɪɞɨɝɨ�ɫɩɥɚɜɚ�ȼɄ���ɢ�ɤɟɪɧɚ�ɝɪɚɧɢɬɚ�

ɚ ɛ
Ɋɢɫ� ���Ɏɨɬɨɫɧɢɦɤɢ�ɩɪɨɰɟɫɫɚ�ɬɨɱɟɧɢɹ�ɡɚɝɨɬɨɜɤɢ�ȼɄ����ɚ��ɢ�ɤɟɪɧɚ�ɝɪɚɧɢɬɚ��ɛ�

ɇɚ�ɪɢɫ����ɩɪɟɞɫɬɚɜɥɟɧɵ�ɭɱɚɫɬɤɢ�ɪɟɠɭɳɢɯ�ɤɪɨɦɨɤ�ɩɥɚɫɬɢɧ�ɤɨɦɩɨɡɢɬɨɜ�ɢ�ȺɌɉ�ɩɨɫɥɟ�
ɢɫɩɵɬɚɧɢɣ�ɩɪɢ�ɨɛɪɚɛɨɬɤɟ�ɬɜɟɪɞɨɝɨ�ɫɩɥɚɜɚ�ȼɄ����ɏɚɪɚɤɬɟɪ�ɢɡɧɨɫɚ�ɜɫɟɯ�ɩɥɚɫɬɢɧ�ɨɞɧɨɪɨɞɧɵɣ�
ɢ�ɪɚɜɧɨɦɟɪɧɵɣ��ɉɥɚɫɬɢɧɵ�ɤɨɦɩɨɡɢɬɚ�ɚɥɦɚɡ�ɞɨɥɨɦɢɬ�ɢɦɟɸɬ�ɦɢɧɢɦɚɥɶɧɭɸ�ɩɥɨɳɚɞɤɭ�ɢɡɧɨɫɚ�



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

���

ɚ� ɛ ɜ
Ɋɢɫ� ��� Ɇɢɤɪɨɮɨɬɨɝɪɚɮɢɢ� ɭɱɚɫɬɤɚ� ɢɡɧɨɫɚ� ɪɟɠɭɳɟɣ� ɤɪɨɦɤɢ� ɩɥɚɫɬɢɧ� ɤɨɦɩɨɡɢɬɚ� ɚɥɦɚɡ�
ɞɨɥɨɦɢɬ��ɚ���ɚɥɦɚɡ�6U&2���ɛ���ȺɌɉ��ɜ��ɩɨɫɥɟ�ɬɨɱɟɧɢɹ�ȼɄ��

Ⱥɧɚɥɢɡ� ɢɡɧɨɫɚ� ɪɟɠɭɳɟɣ� ɤɪɨɦɤɢ� ɩɥɚɫɬɢ� ɤɨɦɩɨɡɢɬɨɜ� ɢ� ȺɌɉ� ɩɨɫɥɟ� ɬɨɱɟɧɢɹ� ɝɪɚɧɢɬɚ�
ɩɨɤɚɡɵɜɚɟɬ��ɱɬɨ�ɯɚɪɚɤɬɟɪ�ɢɡɧɨɫɚ�ȺɌɉ�ɧɟɪɚɜɧɨɦɟɪɧɵɣ��ɧɚɛɥɸɞɚɸɬɫɹ�ɫɤɨɥɵ�ɢ�ɜɵɤɪɚɲɢɜɚɧɢɹ�
ɧɚ�ɩɥɨɳɚɞɤɟ�ɢɡɧɨɫɚ��ɪɢɫ� ����

ɚ� ɛ� ɜ
Ɋɢɫ� ���Ɇɢɤɪɨɮɨɬɨɝɪɚɮɢɢ�ɭɱɚɫɬɤɚ�ɢɡɧɨɫɚ�ɪɟɠɭɳɟɣ�ɤɪɨɦɤɢ�ɩɥɚɫɬɢɧ�ɤɨɦɩɨɡɢɬɚ�ɚɥɦɚɡ�
ɞɨɥɨɦɢɬ �ɚ���ɚɥɦɚɡ�6U&2� �ɛ���ȺɌɉ��ɜ��ɩɨɫɥɟ�ɬɨɱɟɧɢɹ�ȼɄ��

ȼ� ɬɚɛɥ� �� ɩɪɟɞɫɬɚɜɥɟɧɵ� ɪɟɡɭɥɶɬɚɬɵ� ɢɫɩɵɬɚɧɢɣ� ɩɥɚɫɬɢɧ� ɩɨɥɭɱɟɧɧɵɯ� ɤɨɦɩɨɡɢɬɨɜ� ɢ�
ȺɌɉ�� ɝɞɟ�ɩɨɤɚɡɚɧɵ�ɡɧɚɱɟɧɢɹ� ɥɢɧɟɣɧɨɝɨ�ɪɚɡɦɟɪɚ�ɩɥɨɳɚɞɤɢ�ɢɡɧɨɫɚ�ɩɨ�ɛɨɤɨɜɨɣ�ɩɨɜɟɪɯɧɨɫɬɢ�
ɩɥɚɫɬɢɧɵ��

Ɍɚɛɥɢɰɚ��� ɂɡɧɨɫ�ɩɥɚɫɬɢɧ�ɤɨɦɩɨɡɢɬɨɜ�ɩɨ�ɪɟɡɭɥɶɬɚɬɚɦ�ɢɫɩɵɬɚɧɢɣ�ɩɪɢ�ɨɛɪɚɛɨɬɤɟ�
ɬɜɟɪɞɨɝɨ�ɫɩɥɚɜɚ�ɦɚɪɤɢ�ȼɄ���ɢ�ɝɪɚɧɢɬɚ

Ʉɨɦɩɨɡɢɬ ɂɡɧɨɫ�ɩɨɫɥɟ�ɬɨɱɟɧɢɹ�ȼɄ����
ɦɦ

ɂɡɧɨɫ�ɩɨɫɥɟ�ɬɨɱɟɧɢɹ�
ɝɪɚɧɢɬɚ��ɦɦ

Ⱥɥɦɚɡ�ɞɨɥɨɦɢɬ ��������� ���������
Ⱥɥɦɚɡ�6U&2� ��������� ���������

ȺɌɉ ��������� ���������

Ɍɚɤɨɣ� ɩɨɤɚɡɚɬɟɥɶ� ɢɡɧɨɫɨɬɨɣɤɨɫɬɢ� ɞɚɟɬ� ɜɨɡɦɨɠɧɨɫɬɶ� ɨɩɪɟɞɟɥɢɬɶ� ɫɬɟɩɟɧɶ� ɢɯ�
ɩɨɬɟɧɰɢɚɥɶɧɨɣ�ɷɮɮɟɤɬɢɜɧɨɫɬɢ�ɩɪɢɦɟɧɟɧɢɹ�ɜ�ɛɭɪɨɜɨɦ�ɢ�ɪɟɠɭɳɟɦ�ɢɧɫɬɪɭɦɟɧɬɟ��ɇɚɢɦɟɧɶɲɢɣ�
ɢɡɧɨɫ� ɢ� ɧɚɢɥɭɱɲɢɣ� ɪɟɡɭɥɶɬɚɬ� ɩɨ� ɫɪɚɜɧɟɧɢɸ� ɫ� ɩɥɚɫɬɢɧɚɦɢ� ɤɨɦɩɨɡɢɬɚ� ɚɥɦɚɡ�6U&2� ɢ ȺɌɉ�
ɩɨɤɚɡɵɜɚɸɬ� ɩɥɚɫɬɢɧɵ� ɤɨɦɩɨɡɢɬɚ� ɚɥɦɚ�ɞɨɥɨɦɢɬ�� ɤɚɤ� ɩɪɢ� ɬɨɱɟɧɢɢ� ɬɜɟɪɞɨɝɨ� ɫɩɥɚɜɚ� ɦɚɪɤɢ�
ȼɄ���� ɬɚɤ� ɢ� ɩɪɢ� ɨɛɪɚɛɨɬɤɟ� ɤɟɪɧɚ� ɦɟɥɤɨɡɟɪɧɨɫɬɨɝɨ� ɫɟɪɨɝɨ� ɝɪɚɧɢɬɚ� Ʉɨɪɨɫɬɵɲɟɜɫɤɨɝɨ�
ɦɟɫɬɨɪɨɠɞɟɧɢɹ� ��ɣ� ɤɚɬɟɝɨɪɢɢ� ɛɭɪɢɦɨɫɬɢ� ȼ� ɞɜɭɯ� ɜɢɞɚɯ� ɢɫɩɵɬɚɧɢɣ� ɩɨ� ɨɩɪɟɞɟɥɟɧɢɸ�
ɩɨɤɚɡɚɬɟɥɹ�ɢɡɧɨɫɨɫɬɨɣɤɨɫɬɢ�ɩɥɚɫɬɢɧɵ�ɤɨɦɩɨɡɢɬɚ�ɚɥɦɚɡ�ɞɨɥɨɦɢɬ�ɧɚ��������ɜɵɲɟ�ɩɨɤɚɡɚɬɟɥɹ�



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

���

ɢɡɧɨɫɨɫɬɨɣɤɨɫɬɢ�ȺɌɉ��Ɉɛɪɚɡɰɵ�ɤɨɦɩɨɡɢɬɚ�ɚɥɦɚɡ�6U&2� ɧɟɦɧɨɝɨ�ɭɫɬɭɩɚɸɬ�ɨɛɪɚɡɰɚɦ�ȺɌɉ�ɩɨ�
ɪɟɡɭɥɶɬɚɬɚɦ�ɬɨɱɟɧɢɹ�ɬɜɟɪɞɨɝɨ�ɫɩɥɚɜɚ�ɢ�ɢɦɟɸɬ�ɥɭɱɲɢɟ�ɩɨɤɚɡɚɬɟɥɢ�ɩɪɢ�ɨɛɪɚɛɨɬɤɟ�ɝɪɚɧɢɬɚ��

Ɍɚɤɢɦ� ɨɛɪɚɡɨɦ�� � ɪɟɠɭɳɚɹ� ɫɩɨɫɨɛɧɨɫɬɶ� ɫɜɟɪɯɬɜɟɪɞɨɝɨ� ɤɨɦɩɨɡɢɰɢɨɧɧɨɝɨ� ɦɚɬɟɪɢɚɥɚ�
ɚɥɦɚɡ±ɞɨɥɨɦɢɬ� ɩɪɟɜɨɫɯɨɞɢɬ� ɪɟɠɭɳɭɸ� ɫɩɨɫɨɛɧɨɫɬɶ� ȺɌɉ� ɩɪɢ� ɨɛɪɚɛɨɬɤɟ� ɬɜɟɪɞɨɝɨ� ɫɩɥɚɜɚ�
ȼɄ��� ɢ� ɝɪɚɧɢɬɚ�� ɉɪɟɞɥɨɠɟɧɧɵɣ� ɫɩɨɫɨɛ� ɫɩɟɤɚɧɢɹ� ɫɢɫɬɟɦɵ� ɚɥɦɚɡ±&D0J�&2���� ɜ� ɭɫɥɨɜɢɹɯ�
ɜɵɫɨɤɢɯ� ɞɚɜɥɟɧɢɣ� ����� Ƚɉɚ�� ɢ� ɬɟɦɩɟɪɚɬɭɪ� �����qɋ�� ɫ� ɢɫɩɨɥɶɡɨɜɚɧɢɟɦ� ȺȼȾ� ɬɢɩɚ� ɬɨɪɨɢɞ�
ɦɨɠɟɬ� ɛɵɬɶ� ɪɟɤɨɦɟɧɞɨɜɚɧ� ɞɥɹ� ɨɩɵɬɧɨ�ɩɪɨɦɵɲɥɟɧɧɨɝɨ� ɜɵɩɭɫɤɚ� ɩɥɚɫɬɢɧ� ɤɨɦɩɨɡɢɬɚ� ɧɚ�
ɨɫɧɨɜɟ�ɚɥɦɚɡɚ�ɞɥɹ�ɨɫɧɚɳɟɧɢɹ�ɛɭɪɨɜɨɝɨ�ɢ�ɪɟɠɭɳɟɝɨ�ɢɧɫɬɪɭɦɟɧɬɚ�

Ɋɚɛɨɬɚ� ɜɵɩɨɥɧɟɧɚ� ɩɪɢ� ɩɨɞɞɟɪɠɤɟ� ɢ� ɜ� ɫɨɨɬɜɟɬɫɬɜɢɢ� ɫ� ɧɚɭɱɧɨ�ɢɫɫɥɟɞɨɜɚɬɟɥɶɫɤɨɣ�
ɬɟɦɚɬɢɤɨɣ� ʋ� ȱȱȱ������ ������� ɂɋɆ� ɇȺɇ� ɍɤɪɚɢɧɵ�� ©ɂɫɫɥɟɞɨɜɚɧɢɟ� ɡɚɤɨɧɨɦɟɪɧɨɫɬɟɣ�
ɬɟɪɦɨɛɚɪɢɱɟɫɤɨɝɨ� ɫɩɟɤɚɧɢɹ� ɬɟɪɦɨɫɬɨɣɤɢɯ� ɚɥɦɚɡɨɫɨɞɟɪɠɚɳɢɯ� ɤɨɦɩɨɡɢɬɨɜ� ɫ� ɞɨɛɚɜɤɚɦɢ�
ɦɧɨɝɨɤɨɦɩɨɧɟɧɬɧɵɯ�ɤɚɪɛɨɧɚɬɨɜ�ɢ�ɪɚɡɪɚɛɨɬɤɚ�ɜɵɫɨɤɨɷɮɮɟɤɬɢɜɧɵɯ�ɛɭɪɨɜɵɯ�ɢɧɫɬɪɭɦɟɧɬɨɜ�ɧɚ�
ɢɯ�ɨɫɧɨɜɟª���

ȼ�ɭɦɨɜɚɯ�ɜɢɫɨɤɨɝɨ�ɬɢɫɤɭ�����Ƚɉɚ�ɿ�ɬɟɦɩɟɪɚɬɭɪɢ������ɋ�ɨɞɟɪɠɚɧɨ�ɡɪɚɡɤɢ�ɤɨɦɩɨɡɢɬɿɜ�ɜ�ɫɢɫɬɟɦɚɯ�
ɚɥɦɚɡ�ɞɨɥɨɦɿɬ� ɬɚ� ɚɥɦɚɡ�6U&2��� Ɇɟɬɨɞɚɦɢ� ɪɟɧɬɝɟɧɨɫɬɪɭɤɬɭɪɧɨɝɨ� ɚɧɚɥɿɡɭ�� ɫɤɚɧɭɸɱɨʀ� ɟɥɟɤɬɪɨɧɧɨʀ�
ɦɿɤɪɨɫɤɨɩɿʀ� ɜɢɡɧɚɱɟɧɨ� ɮɚɡɨɜɢɣ� ɫɤɥɚɞ� ɬɚ� ɨɫɨɛɥɢɜɨɫɬɿ� ɫɬɪɭɤɬɭɪɢ� ɤɨɦɩɨɡɢɬɿɜ��ɉɪɨɜɟɞɟɧɨ� ɜɢɩɪɨɛɭɜɚɧɧɹ�
ɩɥɚɫɬɢɧ�ɤɨɦɩɨɡɢɬɿɜ�ɿ�ɡɪɚɡɤɿɜ�ȺɌɉ�ɩɪɢ�ɬɨɱɿɧɧɿ�ɝɪɚɧɿɬɭ�ɿ�ɬɜɟɪɞɨɝɨ�ɫɩɥɚɜɭ�ɦɚɪɤɢ�ȼɄ����ȼɢɹɜɥɟɧɨ��ɳɨ�ɜɫɿ�
ɞɜɨɮɚɡɧɿ�ɡɪɚɡɤɢ�ɦɚɸɬɶ�ɚɥɦɚɡɧɢɣ�ɤɚɪɤɚɫ�ɬɚ�ɦɚɤɪɨɜɤɥɸɱɟɧɧɹ�ɤɚɪɛɨɧɚɬɧɨʀ�ɮɚɡɢ��ɜɦɿɫɬ�ɹɤɨʀ�ɜ�ɫɬɪɭɤɬɭɪɿ�
ɤɨɦɩɨɡɢɬɭ�ɫɬɚɧɨɜɢɬɶ���������ɨɛ��� ȼɫɬɚɧɨɜɥɟɧɨ��ɳɨ�ɩɨɤɚɡɧɢɤ�ɡɧɨɫɨɫɬɿɣɤɨɫɬɿ�ɡɪɚɡɤɿɜ�ɤɨɦɩɨɡɢɬɭ�ɚɥɦɚɡ�
6U&2� ɜɿɞɩɨɜɿɞɚɽ�ɩɨɤɚɡɧɢɤɭ�ɡɧɨɫɨɫɬɿɣɤɨɫɬɿ�ȺɌɉ�ɩɪɢ�ɨɛɪɨɛɰɿ�ȼɄ���ɿ�ɩɟɪɟɜɟɪɲɭɽ�ɣɨɝɨ�ɨɛɪɨɛɰɿ�ɝɪɚɧɿɬɭ��ɍ�
ɞɜɨɯ� ɜɢɞɚɯ� ɜɢɩɪɨɛɭɜɚɧɶ� ɦɚɤɫɢɦɚɥɶɧɭ� ɡɧɨɫɨɫɬɿɣɤɿɫɬɶ� ɩɨɤɚɡɭɸɬɶ� ɩɥɚɫɬɢɧɢ� ɤɨɦɩɨɡɢɬɭ� ɚɥɦɚɡ�ɞɨɥɨɦɿɬ��
ɡɧɚɱɟɧɧɹ�ɡɧɨɫɭ ɪɿɡɚɥɶɧɨʀ�ɤɪɨɦɤɢ�ɹɤɢɯ�ɧɚ��������ɦɟɧɲɟ�ɡɪɚɡɤɿɜ�ȺɌɉ�

Ʉɥɸɱɨɜɿ� ɫɥɨɜɚ�� ɚɥɦɚɡ�� ɞɨɥɨɦɿɬ�� ɤɚɪɛɨɧɚɬ� ɫɬɪɨɧɰɿɸ�� ɜɢɫɨɤɢɣ� ɬɢɫɤ�� ɬɨɱɿɧɧɹ�� ɡɧɨɫ��
ɡɧɨɫɨɫɬɿɣɤɿɫɬɶ�

1� $��%RQGDUHQNR��$� 6��2VLSRY��$� 0��,VRQNLQ��,X� $��0HOQLLFKXN��$� ,��%\NRY
:($5�5(6,67$1&(�2)�',$021'�'2/20,7(�$1'�',$021'�675217,80�&$5%21$7(�

&20326,7(6�352'8&('�81'(5 +3+7�&21',7,216
&RPSRVLWHV� EDVHG� RQ� GLDPRQG� LQ� WKH� V\VWHPV� RI� GLDPRQG�GRORPLWH� DQG� GLDPRQG�6U&2� ZHUH�

REWDLQHG� XQGHU� KLJK� SUHVVXUH� ����� *3D�� DQG� KLJK� WHPSHUDWXUH� ������&��� 7HFKQLTXH� RI� ;�UD\� GLIIUDFWLRQ�
DQDO\VLV� DQG� VFDQQLQJ� HOHFWURQ� PLFURVFRS\� ZHUH� GHWHUPLQHG� FRQWHQW� DQG� VWUXFWXUDO� IHDWXUHV� RI� WKH�
FRPSRVLWHV��3HUIRUPDQFH�WHVWLQJ�RI�FRPSRVLWH�FXWWHUV�DQG�3&'�VDPSOHV�ZHUH�FDUULHG�RXW�DW� WKH� WXUQLQJ�RI�
JUDQLWH� DQG� KDUG� DOOR\�:&����PDV��&R�� ,W� ZDV� IRXQG� WKDW� DOO� VDPSOHV� ZLWK� FRQWDLQ� WZR� SKDVHV� KDYH� D�
GLDPRQG�IUDPH�DQG�PDFURLQFOXVLRQV�RI�WKH�FDUERQDWH�SKDVH����������YRO�����,W�KDV�EHHQ�HVWDEOLVKHG�WKDW�WKH�
ZHDU� UHVLVWDQFH� RI� GLDPRQG�6U&2� VDPSOHV� FRUUHVSRQGV� WR� WKH�ZHDU� UHVLVWDQFH� RI� 3&'� ZKLOH�PDFKLQLQJ�
KDUG�DOOR\�:&����PDV��&R�DQG�H[FHHGV� LW� GXULQJ�JUDQLWH�SURFHVVLQJ�� ,Q� WZR� W\SHV�RI� WHVWV�� WKH�GLDPRQG�
GRORPLWH� FRPSRVLWH� FRPSRVLWHV� GHPRQVWUDWHG� WKH� PD[LPXP� ZHDU� UHVLVWDQFH�� FXWWLQJ� HGJH� EHLQJ� �������
ORZHU�WKDQ�LQ�WKH�3&'�VDPSOHV�

.H\�ZRUGV��GLDPRQG��GRORPLWH��VWURQWLXP�FDUERQDWH��KLJK�SUHVVXUH��WXUQLQJ��ZHDU��ZHDU�UHVLVWDQFH�

Ʌɢɬɟɪɚɬɭɪɚ
�� .DQ\DQWD� 9��� 'RUPHU� $��� 0XUSK\� 1��� ,YDQNRYLF� $�� ,PSDFW� IDWLJXH� IUDFWXUH� RI�

SRO\FU\VWDOOLQH�GLDPRQG�FRPSDFW��3'&��FXWWHUV�DQG�WKH�HIIHFW�RI�PLFURVWUXFWXUH����,QW��-��
RI�5HIU��0HW��DQG�+DUG�0DW� ± ����� ± ��� ± 3�����±����



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

���

�� 2VLSRY� $� 6��� %RQGDUHQNR� 1� $��� 3HWUXVKD� ,� $��� 0HFKQLN� 9� $�� 'ULOO� ELWV� ZLWK�
WKHUPRVWDEOH�3&'�LQVHUWV����'LDP��7RRO�-� ± ����� ± 1��� ± 3� ��±���

�� &ODUN�,� (��%H[�3� $��7KH�XVH�RI�3'&�IRU�SHWUROHXP�DQG�PLQLQJ�GULOOLQJ����,QG��'LDP��5HY��
± ����� ± 1��� ± 3����±����

�� 6NRWW�'� (��7KH�KLVWRU\�DQG� LPSDFW�RI�V\QWKHWLF�GLDPRQG�FXWWHUV�DQG�GLDPRQG�HQKDQFHG�
LQVHUWV�RQ�WKH�RLO�DQG�JDV�LQGXVWU\����,QG��'LDP��5HY��± ����� ± 1��� ± 3����±����

�� :DQJ�6���=KDQJ�+� 7��6WXG\�RQ�PHFKDQLVP�RI�WKHUPDO�GDPDJH�RQ�3&'�FRPSDFWV�LQGXFHG�
E\�LQGXFWLRQ�KHDWLQJ����0DWHU��6FL��7HFK� ± ����� ± ��� ± 3�����±����

�� :HVWUDDGW� -� (��� 6LJDODV� ,��� 1HHWKOLQJ� -� +�� &KDUDFWHULVDWLRQ� RI� WKHUPDOO\� GHJUDGHG�
SRO\FU\VWDOOLQH�GLDPRQG����,QW��-��RI�5HIU��0HW��DQG�+DUG�0DW� ± ����� ± ��� ± 3�����±����

�� 7RPOLQVRQ�3� 1��� 3LSNLQ�1� ,��� /DPPHU�$��� %XUQDUG�.� 3��+LJK� SHUIRUPDQFH� GULOOLQJ� ±
6\QGD[���VKRZV�YHUVDWLOLW\����,QG��'LDP��5HY� ± ����� ± �� ± 3�����±����

�� 6WUXFWXUH� RI� GLDPRQG�VLOLFRQ� FDUELGH� QDQRFRPSRVLWHV� DV� D� IXQFWLRQ� RI� VLQWHULQJ�
WHPSHUDWXUH�DW���*3D� ��/��%DORJK��6��1DX\RNV��7��:��=HUGD��HW�DO�� ���0DWHU��6FLHQFH�DQG�
(QJ��± ����� ± $����� ± 3�����±����

�� +DUDQR�.���6DWRQ�7���6XPL\D�+���.XNLQR�6��&XWWLQJ�SHUIRUPDQFH�RI�QDQR�SRO\FU\VWDOOLQH�
GLDPRQG����6(,�7HFK��5HY� ± ����� ± ��� ± 3����±����

��� 6XPL\D�+���+DUDQR�.��'LVWLQFWLYH�PHFKDQLFDO�SURSHUWLHV�RI�QDQR�SRO\FU\VWDOOLQH�GLDPRQG�
V\QWKHVL]HG�E\�GLUHFW�FRQYHUVLRQ�VLQWHULQJ�XQGHU�+3+7����'LDP��	�5HO��0DW� ± ����� ± ���
± 3����±����

��� 4LDQ -��� 0F0XUUD\ &�(��� 0XNKRSDGK\D\ '�.�� HW DO�� 3RO\FU\VWDOOLQH� GLDPRQG� FXWWHUV�
VLQWHUHG�ZLWK�PDJQHVLXP�FDUERQDWH�LQ�FXELF�DQYLO�SUHVV� ��� ,QW��-��RI�5HIU��0HW��DQG�+DUG�
0DW� ± ����� ±����±3����±���

��� (NR� $��:��� .DUDVDZD� +�� /DERUDWRU\� FRUH� GULOOLQJ� WHVW� RQ� WKH� JUDQLWH� RI� WKH� FDUERQDWH�
ELQGHU�3&'���3URPLVLQJ�+LJK�3XULW\�3RO\FU\VWDOOLQH�F%1�0DWHULDO�IRU�3UHFLVLRQ�&XWWLQJ��
3URFHHGLQJV�RI�WKH���VW�,QWHUQDWLRQDO�,QGXVWULDO�'LDPRQG�&RQIHUHQFH��'LDPRQG�$W�:RUN���
������2FWREHU�������%DUFHORQD��6SDLQ� � &'�520��&RS\ULJKW�� �����'LDPRQG�$W�:RUN�
/WG��ZZZ�GLDPRQGDWZRUN�FRP�

��� :HVWUDDGW� -� (��� 'XEURYLQVNDLD� 1��� 1HHWKOLQJ� -� +��� 6LJDODV� ,�� 7KHUPDOO\� VWDEOH�
SRO\FU\VWDOOLQH�GLDPRQG�VLQWHUHG�ZLWK�FDOFLXP�FDUERQDWH����'LDP��	�5HO��0DW� ± ����� ±
��� ± 3������±�����

��� 'LDPRQG�&D&2��DQG�GLDPRQG�/L�&2��PDWHULDOV�VLQWHUHG�XVLQJ�WKH�+3+7�PHWKRG�� $��6��
2VLSRY��3��.OLPF]\N��6��&\JDQ��HW�DO�� ���-��RI�WKH�(XU��&HU��6RF� ± ����� ±��� ± 3������±
�����

��� 3DW���������������$� 86$��,&�%��'�������3RO\FU\VWDOOLQH�GLDPRQG�FRPSDFW�LQFOXGLQJ�D�
FDUERQDWH�FDWDO\]HG�SRO\FU\VWDOOLQH�GLDPRQG� WDEOH�DQG�DSSOLFDWLRQV� WKHUHIRU� ��-��4LDQ��(��
0F0XUUD\��'��0XNKRSDGK\D\��HW�DO� ± 3XEO�����������

��� 3DW�� ������������� $��86$�� ,&� (��%� ��������0HWKRG� RI� PDNLQJ� FDUERQDWH� 3&'� DQG�
VLQWHULQJ� FDUERQDWH� 3&'� RQ� FDUELGH� VXEVWUDWH� �� <�� %DR�� $�� *DUDQ�� 0�� '�� )UDQFH�� -�'��
%HOQDS� ± 3XEO�����������

��� 1XPHULFDO� DQDO\VLV� RI� WKH� VWUHQJWK� RI� SRO\FU\VWDOOLQH� GLDPRQG� DV� D� IXQFWLRQ� RI�
PLFURVWUXFWXUH� ��'��0F1DPDUD��3��$OYHHQ��'��&DURODQ��HW�DO��� ��� ,QW��-��RI�5HIU��0HW��DQG�
+DUG�0DW� ± ����� ± ��� ± 3�����±����

��� 3DW���������������$��86$��,&�(��%�������(��%��������0DQXIDFWXUH�RI�WKHUPDOO\�VWDEOH�
FXWWLQJ�HOHPHQWV���$��*ULIIR��0� .��.HVKDYDQ� ± 3XEO�����������
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���

��� $NDLVKL� 0��� .DQGD� +��� <DPDRND� 6�� 6\QWKHVLV� RI� GLDPRQG� IURP� JUDSKLWH�FDUERQDWH� V\VWHP�
XQGHU�YHU\�KLJK�WHPSHUDWXUH�DQG�SUHVVXUH��� -��RI�&U\V��*U� ± ����� ± ���� ±1��� ± 3�����±����

��� 6DWR� .��� $NDLVKL� 0��� <DPDRND� 6�� 6SRQWDQHRXV� QXFOHDWLRQ� RI� GLDPRQG� LQ� WKH� V\VWHP�
0J&2�±&D&2�±&�DW�����*3D����'LDP��	�5HO��0DW� ± ����� ± �� ± 3������±�����

��� 7UDFH�HOHPHQW� JHRFKHPLVWU\� RI� GLDPRQGLWH�� &U\VWDOOL]DWLRQ� RI� GLDPRQG� IURP� NLPEHUOLWH�
FDUERQDWLWH�PHOWV���5HJH�6���*ULIILQ�:�/���.XUDW�*���HW�DO�����/LWKRV� ± ����� ± ���� ± 3����±���

��� 6SLYDN� $� 9��� /LWYLQ� <X� $�� 'LDPRQG� V\QWKHVLV� LQ� PXOWL�FRPSRQHQW� FDUERQDWH�FDUERQ�
PHOWV�RI�QDWXUDO�FKHPLVWU\�� HOHPHQWDU\�SURFHVVHV� DQG�SURSHUWLHV� ���'LDP��	�5HO��0DW� ±
������ 9RO������ 3����������

��� 3DW�� �������� %�� 86$�� ,&� %��'� ����� %��-� ������� 0HWKRG� RI� PDNLQJ� SRO\FU\VWDOOLQH�
GLDPRQG�PDWHULDO���.��1DLGRR��*� -��'DYLHV��-� /��0\EXUJK� ± 3XEO�����������

��� 3DW�� ������������� $��86$�� ,&� %��'� ����� (��%�� &DUERQDWH�FDWDO\]HG� SRO\FU\VWDOOLQH�
GLDPRQG� HOHPHQWV�� PHWKRGV� RI� PDQXIDFWXULQJ� WKH� VDPH�� DQG� DSSOLFDWLRQV� WKHUHIRU� �� -��
4LDQ��(��0F0XUUD\��'��0XNKRSDGK\D\��HW�DW� ± 3XEO�����������

��� 6KDWVNL\� $� )��� /LWDVRY� .� '��� 3DO\DQRY�<X� 1�� 3KDVH� UHODWLRQ� LQ� FDUERQDWH� V\VWHPV� DW�
SUHVVXUH� DQG� WHPSHUDWXUHV� RI� OLWKRVSKHULF� PDQWOH�� UHYLHZ� RI� H[SHULPHQWDO� GDWH� ��� 5XV��
*HRO��DQG *HRSK\V� ± ����� ± ��� ± 3�����±�����

ɉɨɫɬɭɩɢɥɚ���������

5HIHUHQFHV
�� .DQ\DQWD��9���'RUPHU��$���0XUSK\��1���	�,YDQNRYLF��$����������,PSDFW�IDWLJXH�IUDFWXUH�RI�

SRO\FU\VWDOOLQH�GLDPRQG�FRPSDFW��3'&��FXWWHUV�DQG�WKH�HIIHFW�RI�PLFURVWUXFWXUH��,QW��-��RI�
5HIU��0HW��DQG�+DUG�0DW������ ���±����

�� 2VLSRY��$� 6���%RQGDUHQNR��1� $��� 3HWUXVKD�� ,� $���	�0HFKQLN��9� $�� ��������'ULOO� ELWV�
ZLWK�WKHUPRVWDEOH�3&'�LQVHUWV��'LDP��7RRO�-����� ��±���

�� &ODUN��,� (��	�%H[��3� $����������7KH�XVH�RI�3'&�IRU�SHWUROHXP�DQG�PLQLQJ�GULOOLQJ��,QG��
'LDP��5HY����� ��±����

�� 6NRWW�� '� (�� �������� 7KH� KLVWRU\� DQG� LPSDFW� RI� V\QWKHWLF� GLDPRQG� FXWWHUV� DQG� GLDPRQG�
HQKDQFHG�LQVHUWV�RQ�WKH�RLO�DQG�JDV�LQGXVWU\��,QG��'LDP��5HY����� ��±����

�� :DQJ�� 6��� 	� =KDQJ�� +�7�� �������� 6WXG\� RQ� PHFKDQLVP� RI� WKHUPDO� GDPDJH� RQ� 3&'�
FRPSDFWV�LQGXFHG�E\�LQGXFWLRQ�KHDWLQJ��0DWHU��6FL��7HFK������ ���±����

�� :HVWUDDGW�� -� (��� 6LJDODV�� ,�� 	 1HHWKOLQJ�� -� +�� �������� &KDUDFWHULVDWLRQ� RI� WKHUPDOO\�
GHJUDGHG�SRO\FU\VWDOOLQH�GLDPRQG��,QW��-��RI�5HIU��0HW��DQG�+DUG�0DW�� ��� ���±����

�� 7RPOLQVRQ��3� 1���3LSNLQ��1� ,���/DPPHU��$���	�%XUQDUG��.� 3���������+LJK�SHUIRUPDQFH�
GULOOLQJ�± 6\QGD[���VKRZV�YHUVDWLOLW\��,QG��'LDP��5HY����� ���±����

�� %DORJK��/���1DX\RNV��6���=HUGD��7�:�� HW�DO����������6WUXFWXUH�RI�GLDPRQG�VLOLFRQ�FDUELGH�
QDQRFRPSRVLWHV�DV�D�IXQFWLRQ�RI�VLQWHULQJ�WHPSHUDWXUH�DW���*3D��0DWHU��6FLHQFH�DQG�(QJ���
$���� ���±����

�� +DUDQR��.��� 6DWRQ��7���6XPL\D��+���	�.XNLQR��6�� ��������&XWWLQJ�SHUIRUPDQFH�RI�QDQR�
SRO\FU\VWDOOLQH�GLDPRQG��6(,�7HFK��5HY������ ��±����

��� 6XPL\D�� +�� 	 +DUDQR�� .�� �������� 'LVWLQFWLYH� PHFKDQLFDO� SURSHUWLHV� RI� QDQR�
SRO\FU\VWDOOLQH�GLDPRQG�V\QWKHVL]HG�E\�GLUHFW�FRQYHUVLRQ�VLQWHULQJ�XQGHU�+3+7��'LDP��	�
5HO��0DW������ ��±����
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���

��� 4LDQ��-���0F0XUUD\��&� (���0XNKRSDGK\D\��'� .���HW�DO����������3RO\FU\VWDOOLQH�GLDPRQG�
FXWWHUV�VLQWHUHG�ZLWK�PDJQHVLXP�FDUERQDWH� LQ�FXELF�DQYLO�SUHVV�� ,QW��-��RI�5HIU��0HW��DQG�
+DUG�0DW������ ��±���

��� (NR��$��:���	�.DUDVDZD��+��/DERUDWRU\�FRUH�GULOOLQJ�WHVW�RQ�WKH�JUDQLWH�RI�WKH�FDUERQDWH�
ELQGHU� 3&'�� �������� 3URPLVLQJ�+LJK� 3XULW\� 3RO\FU\VWDOOLQH� F%1�0DWHULDO� IRU� 3UHFLVLRQ�
&XWWLQJ��3URFHHGLQJV�RI� WKH���VW� ,QWHUQDWLRQDO� ,QGXVWULDO�'LDPRQG�&RQIHUHQFH��'LDPRQG�
$W� :RUN��� ������ 2FWREHU� ������ %DUFHORQD�� 6SDLQ� � &'� 520�� &RS\ULJKW� � �����
'LDPRQG�$W�:RUN�/WG��ZZZ�GLDPRQGDWZRUN�FRP�

��� :HVWUDDGW��-� (���'XEURYLQVNDLD��1���1HHWKOLQJ��-� +���	�6LJDODV��,����������7KHUPDOO\�VWDEOH�
SRO\FU\VWDOOLQH�GLDPRQG�VLQWHUHG�ZLWK�FDOFLXP�FDUERQDWH��'LDP��	�5HO��0DW������������±�����

��� 2VLSRY�$� 6���.OLPF]\N�3���&\JDQ�6���HW�DO�� ��������'LDPRQG�&D&2��DQG�GLDPRQG�/L�&2�

PDWHULDOV�VLQWHUHG�XVLQJ�WKH�+3+7�PHWKRG��-� RI�WKH�(XU��&HU��6RF������������±�����
��� 4LDQ�-���0F0XUUD\��(���0XNKRSDGK\D\�'���HW�DO����������3DWHQW�RI�86$��������������$���
��� %DR��<���*DUDQ��$���)UDQFH�0��'���	�%HOQDS�-� '����������3DWHQW�RI�86$��������������$���
��� 0F1DPDUD��'���$OYHHQ��3���&DURODQ�'��HW�DO����������1XPHULFDO�DQDO\VLV�RI�WKH�VWUHQJWK�RI�

SRO\FU\VWDOOLQH� GLDPRQG� DV� D� IXQFWLRQ� RI�PLFURVWUXFWXUH�� ,QW�� -�� RI�5HIU��0HW�� DQG�+DUG�
0DW����������±����

��� *ULIIR��$���	�.HVKDYDQ��0� .����������3DWHQW�RI�86$��������������$���
��� $NDLVKL�� 0��� .DQGD�� +��� <DPDRND�� 6�� �������� 6\QWKHVLV� RI� GLDPRQG� IURP� JUDSKLWH�

FDUERQDWH� V\VWHP�XQGHU�YHU\�KLJK� WHPSHUDWXUH�DQG�SUHVVXUH�� -��RI�&U\V��*U���9RO����������
���±����

��� 6DWR��.���$NDLVKL��0���	�<DPDRND�6����������6SRQWDQHRXV�QXFOHDWLRQ�RI�GLDPRQG�LQ�WKH�
V\VWHP�0J&2��&D&2��&�DW�����*3D��'LDP��	�5HO��0DW����� ����±�����

��� 5HJH�� 6��� *ULIILQ�� :�/��� .XUDW�� *��� HW� DO�� �������� 7UDFH�HOHPHQW� JHRFKHPLVWU\� RI�
GLDPRQGLWH�� &U\VWDOOL]DWLRQ� RI� GLDPRQG� IURP� NLPEHUOLWH�FDUERQDWLWH� PHOWV�� /LWKRV�� ����
��±���

��� 6SLYDN��$� 9���	�/LWYLQ��<X� $��'LDPRQG�V\QWKHVLV�LQ�PXOWL�FRPSRQHQW�FDUERQDWH�FDUERQ�
PHOWV� RI� QDWXUDO� FKHPLVWU\�� HOHPHQWDU\� SURFHVVHV� DQG� SURSHUWLHV�� ��������'LDP��	� 5HO��
0DW����������±����

��� 1DLGRR��.���'DYLHV��*� -���	�0\EXUJK��-� /� ��������3DWHQW�RI�86$���������%���
��� 4LDQ��-���0F0XUUD\��(��0XNKRSDGK\D\�'��HW�DW����������3DWHQW�RI�86$��������������$�
��� 6KDWVNL\� $� )��� /LWDVRY� .� '��� 	� 3DO\DQRY� <X�1�� �������� 3KDVH� UHODWLRQ� LQ� FDUERQDWH�

V\VWHPV�DW�SUHVVXUH�DQG�WHPSHUDWXUHV�RI�OLWKRVSKHULF�PDQWOH��UHYLHZ�RI�H[SHULPHQWDO�GDWH��
5XV��*HRO��DQG�*HRSK\V����� ���±������


