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

Ⱥ� ȼ��ɇɨɠɤɢɧɚ���� ȼ� ɂ��Ȼɭɝɚɤɨɜ���Ⱥ� ɂ��Ʌɚɩɬɟɜ�� ɞɨɤɬɨɪɚ�ɬɟɯɧɢɱɟɫɤɢɯ�ɧɚɭɤ
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ɉɊɈɑɇɈɋɌɖ�ȺɅɆȺɁɇɕɏ�ɆȺɌȿɊɂȺɅɈȼ�ɉɈɋɅȿ�ɇȺȽɊȿȼȺ�ɉɈȾ�ȾȺȼɅȿɇɂȿɆ

ɐɟɥɶɸ� ɧɚɫɬɨɹɳɟɣ� ɪɚɛɨɬɵ� ɹɜɥɹɥɨɫɶ� ɭɫɬɚɧɨɜɢɬɶ� ɜɥɢɹɧɢɟ� ɞɚɜɥɟɧɢɹ� ɧɚ� ɬɟɪɦɨɫɬɨɣɤɨɫɬɶ�
ɪɚɡɥɢɱɧɵɯ� ɚɥɦɚɡɧɵɯ� ɦɚɬɟɪɢɚɥɨɜ�� ɉɪɨɜɟɞɟɧɧɵɣ� ɚɧɚɥɢɡ� ɢɦɟɸɳɢɯɫɹ� ɞɚɧɧɵɯ� ɩɨ� ɜɥɢɹɧɢɸ� ɞɚɜɥɟɧɢɹ�
ɩɪɟɫɫɨɜɚɧɢɹ�ɩɪɢ�ɫɩɟɤɚɧɢɢ�ɧɚ�ɬɟɪɦɨɫɬɨɣɤɨɫɬɶ�ɤɚɤ�ɩɪɢɪɨɞɧɵɯ��ɬɚɤ�ɢ�ɢɫɤɭɫɫɬɜɟɧɧɵɯ�ɚɥɦɚɡɨɜ�ɩɨɤɚɡɚɥ��
ɱɬɨ� ɞɚɜɥɟɧɢɟ� ɩɪɟɫɫɨɜɚɧɢɹ� ɩɨɜɵɲɚɟɬ� ɬɟɦɩɟɪɚɬɭɪɭ� ɪɚɡɭɩɪɨɱɧɟɧɢɹ� ɢ� ɝɪɚɮɢɬɢɡɚɰɢɢ� ɚɥɦɚɡɨɜ� ɜɫɟɯ�
ɬɢɩɨɜ�� Ɇɟɬɨɞɢɤɚ� ɢɡɭɱɟɧɢɹ� ɜɥɢɹɧɢɹ� ɞɚɜɥɟɧɢɹ� ɧɚ� ɬɟɪɦɨɫɬɨɣɤɨɫɬɶ� ɡɚɤɥɸɱɚɥɚɫɶ� ɜ� ɫɥɟɞɭɸɳɟɦ��
ɚɥɦɚɡɧɵɟ� ɩɨɪɨɲɤɢ� ɢɡ� ɩɪɢɪɨɞɧɵɯ� ɚɥɦɚɡɨɜ� ɦɚɪɤɢ� Ⱥ��� ɫɢɧɬɟɬɢɱɟɫɤɢɯ� ɦɨɧɨɤɪɢɫɬɚɥɥɢɱɟɫɤɢɯ� ɚɥɦɚɡɨɜ�
ɦɚɪɨɤ� 6'% ������ Ⱥɋ� ���� ɢ� ɫɢɧɬɟɬɢɱɟɫɤɢɯ� ɩɨɥɢɤɪɢɫɬɚɥɥɢɱɟɫɤɢɯ� ɚɥɦɚɡɨɜ� ɦɚɪɤɢ� ȺɊɄ�� ɩɨɞɜɟɪɝɚɥɢ�
ɧɚɝɪɟɜɭ� ɜ� ɜɚɤɭɭɦɟ� ɢ� ɩɪɢ� ɞɚɜɥɟɧɢɹɯ� ����� ���� Ƚɉɚ� ɞɨ� ɪɚɡɥɢɱɧɵɯ� ɬɟɦɩɟɪɚɬɭɪ�� Ɉɩɪɟɞɟɥɹɥɢ� ɩɪɨɱɧɨɫɬɶ�
ɚɥɦɚɡɧɵɯ�ɩɨɪɨɲɤɨɜ�ɞɨ�ɧɚɝɪɟɜɚ�ɢ�ɩɨɫɥɟ�ɧɚɝɪɟɜɚ��ɍɫɬɚɧɨɜɥɟɧɨ��ɱɬɨ�ɩɨɜɵɲɟɧɢɟ�ɞɚɜɥɟɧɢɹ�ɩɪɟɫɫɨɜɚɧɢɹ�
ɩɪɢ� ɧɚɝɪɟɜɟ� ɚɥɦɚɡɨɜ� ɩɪɢɜɨɞɢɬ� ɤ� ɡɚɦɟɞɥɟɧɢɸ� ɩɪɨɰɟɫɫɨɜ� ɢɯ� ɝɪɚɮɢɬɢɡɚɰɢɢ� � ɢ� ɫɭɳɟɫɬɜɟɧɧɨɦɭ�
ɩɨɜɵɲɟɧɢɸ�ɬɟɪɦɨɫɬɨɣɤɨɫɬɢ��ɚɥɦɚɡɨɜ��ɢɦɟɸɳɢɯ�ɜɤɥɸɱɟɧɢɹ�ɦɟɬɚɥɥɨɜ�ɤɚɬɚɥɢɡɚɬɨɪɨɜ�

Ʉɥɸɱɟɜɵɟ�ɫɥɨɜɚ� ɚɥɦɚɡɧɵɟ�ɩɨɪɨɲɤɢ��ɩɪɨɱɧɨɫɬɶ��ɬɟɪɦɨɫɬɨɣɤɨɫɬɶ��ɞɚɜɥɟɧɢɟ�

ɉɨɥɢɦɨɪɮɧɵɣ� ɩɟɪɟɯɨɞ� ɝɪɚɮɢɬ� � ɚɥɦɚɡ� ɹɜɥɹɟɬɫɹ� ɝɢɫɬɟɪɟɡɢɫɧɵɦ� ɛɚɪɨɬɟɪɦɢɱɟɫɤɢɦ�
ɩɪɟɜɪɚɳɟɧɢɟɦ�� ɛɚɪɨɬɟɪɦɢɱɟɫɤɢɣ� ɝɢɫɬɟɪɟɡɢɫ�� ɜɨɡɧɢɤɚɸɳɢɣ� ɩɪɢ� ɭɤɚɡɚɧɧɨɦ� ɩɪɹɦɨɦ� ɢ�
ɨɛɪɚɬɧɨɦ�ɩɟɪɟɯɨɞɚɯ��ɩɪɢɜɨɞɢɬ�ɤ�ɬɨɦɭ��ɱɬɨ�ɪ�Ɍ�ɥɢɧɢɢ�ɫɢɧɬɟɡɚ�ɢ�ɝɪɚɮɢɬɢɡɚɰɢɢ�ɚɥɦɚɡɚ��ɚ�ɬɚɤɠɟ�
ɪ�Ɍ�ɥɢɧɢɹ�ɬɟɪɦɨɞɢɧɚɦɢɱɟɫɤɨɝɨ�ɪɚɜɧɨɜɟɫɢɹ�ɝɪɚɮɢɬ�� ɚɥɦɚɡ�ɧɟ�ɫɨɜɩɚɞɚɸɬ�

Ɍɟɨɪɟɬɢɱɟɫɤɢɣ� ɬɟɪɦɨɞɢɧɚɦɢɱɟɫɤɢɣ� ɪɚɫɱɟɬ� ɡɚɜɢɫɢɦɨɫɬɢ� ɦɟɠɞɭ� ɞɚɜɥɟɧɢɟɦ� ɢ�
ɬɟɦɩɟɪɚɬɭɪɨɣ�ɩɪɢ�ɩɪɟɜɪɚɳɟɧɢɢ�ɚɥɦɚɡɚ�ɜ�ɝɪɚɮɢɬ�ɩɪɢɜɟɞɟɧ�ɜ�ɪɚɛɨɬɚɯ�Ⱥ��ȼ��Ʌɵɫɟɧɤɨ�ɢ�ɞɪ��>�±�@�

ɇɚ�ɪɢɫ���ɢɡ�ɪɚɛɨɬɵ�>�@�ɩɪɨɢɥɥɸɫɬɪɢɪɨɜɚɧ�ɛɚɪɨɬɟɪɦɢɱɟɫɤɢɣ�ɝɢɫɬɟɪɟɡɢɫ��ɜɨɡɧɢɤɚɸɳɢɣ�
ɩɪɢ� ɮɚɡɨɜɵɯ� ɩɪɟɜɪɚɳɟɧɢɹɯ� ɝɪɚɮɢɬ� ± ɚɥɦɚɡ�� ȼ� ɪɚɛɨɬɟ� >�@� ɭɫɬɚɧɨɜɥɟɧɨ�� ɱɬɨ� ɭɦɟɧɶɲɟɧɢɟ�
ɞɥɢɧɵ�ɤɨɥɟɛɚɧɢɹ�ɦɟɠɚɬɨɦɧɵɯ�ɫɜɹɡɟɣ�ɜ�ɤɪɢɫɬɚɥɥɚɯ�ɚɥɦɚɡɚ�ɫ�ɪɨɫɬɨɦ�ɞɚɜɥɟɧɢɹ�ɨɩɢɫɵɜɚɸɬɫɹ�
ɮɨɪɦɭɥɨɣ�

�H[S�� ɪ78 FD � � ���

ɝɞɟ�8 ± ɫɪɟɞɧɹɹ�ɚɦɩɥɢɬɭɞɚ�ɤɨɥɟɛɚɧɢɣ�ɦɟɠɚɬɨɦɧɵɯ�ɫɜɹɡɟɣ��Ɍ ± ɬɟɦɩɟɪɚɬɭɪɚ��ɪ ± ɞɚɜɥɟɧɢɟ��D
ɢ�F ± ɤɨɷɮɮɢɰɢɟɧɬɵ�

ɍɪɚɜɧɟɧɢɟ�ɪ I�Ɍ��ɡɚɜɢɫɢɦɨɫɬɢ�ɩɟɪɟɯɨɞɚ�ɚɥɦɚɡ�± ɝɪɚɮɢɬ�ɢɦɟɟɬ�ɜɢɞ�
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 �� Ƚɉɚ��ɫɪɟɞɧɟɟ�ɦɟɠɞɭ������Ƚɉɚ�>�@�ɢ�

�����Ƚɉɚ�>�@��

Ʉɪɢɜɚɹ���ɧɚ�ɪɢɫ����ɨɬɥɢɱɚɟɬɫɹ�ɨɬ�
ɷɤɫɩɟɪɢɦɟɧɬɚɥɶɧɨɣ� >�@�� ɬ�ɤ�� ɪɟɚɥɶɧɵɟ�
ɚɥɦɚɡɵ� ɢɦɟɸɬ� ɪɚɡɥɢɱɧɵɟ� ɞɟɮɟɤɬɵ� ɜ�
ɤɪɢɫɬɚɥɥɢɱɟɫɤɨɣ�ɪɟɲɟɬɤɟ�

Ɍɟɪɦɨɞɢɧɚɦɢɱɟɫɤɢɣ� ɪɚɫɱɟɬ�
ɜɥɢɹɧɢɹ� ɞɚɜɥɟɧɢɹ� ɧɚ� ɤɢɧɟɬɢɤɭ�
ɩɪɟɜɪɚɳɟɧɢɹ� ɚɥɦɚɡɚ� ɜ� ɝɪɚɮɢɬ� ɩɪɢɜɟɞɟɧ�
ɜ�ɪɚɛɨɬɟ�>�@�

ɍɪɚɜɧɟɧɢɟ� ɡɚɜɢɫɢɦɨɫɬɢ� ɞɥɹ�
ɤɨɧɫɬɚɧɬɵ ɫɤɨɪɨɫɬɢ� ɝɪɚɮɢɬɢɡɚɰɢɢ� ɨɬ�
ɞɚɜɥɟɧɢɹ�ɢɦɟɟɬ�ɜɢɞ�

Ʉ�Ɋ� Ⱥ��ɪ��H[S��'��ɪ��5Ɍ�Z�S��� ���

Ʉɢɧɟɬɢɤɚ� ɩɪɟɜɪɚɳɟɧɢɹ� ɞɥɹ�
ɤɨɧɟɱɧɨɣ� ɦɚɫɫɵ� ɢɫɯɨɞɧɨɣ� ɮɚɡɵ� ɜ� ɷɬɨɦ�
ɫɥɭɱɚɟ� ɨɩɢɫɵɜɚɟɬɫɹ� ɭɪɚɜɧɟɧɢɟɦ�
Ⱥɜɪɚɦɢ�

D ��H[S��.�ɪ�WQ�� ���

ɉɨ� ɷɬɨɦɭ� ɭɪɚɜɧɟɧɢɸ� ɦɨɝɭɬ�
ɛɵɬɶ�ɩɨɥɭɱɟɧɵ�ɪɟɲɟɧɢɹ�ɜ�ɜɢɞɟ�
D7 FRQVW I�ɪ���D3�7 I�W���.ɪ FRQVW I�7�� ���

ȼ� ɪɚɛɨɬɟ� >�@� ɪɟɲɟɧɢɟ� ɜ� ɜɢɞɟ�
.ɪ FRQVW  I�7�� ɩɪɢɜɟɞɟɧɨ� ɜ�
ɝɪɚɮɢɱɟɫɤɨɦ� ɜɢɞɟ� �ɪɢɫ�� ����
ȼɵɱɢɫɥɟɧɢɹ� ɩɪɨɜɨɞɢɥɢɫɶ� ɞɥɹ�
ɝɪɚɮɢɬɢɡɚɰɢɢ� ɚɥɦɚɡɧɨɝɨ� ɩɨɪɨɲɤɚ�
ȺɋɆ� ������� ɢɦɟɸɳɟɝɨ� ɢɞɟɚɥɶɧɭɸ�
ɚɥɦɚɡɧɭɸ� ɪɟɲɟɬɤɭ�� Ɉɛɥɚɫɬɶ�
ɚɥɦɚɡoɝɪɚɮɢɬ� ɨɝɪɚɧɢɱɟɧɚ� ɞɜɭɦɹ�
ɚɫɢɦɩɬɨɬɚɦɢ� Ʉ�ɪ�Ɍ�o��� ɚ� ɢɦɟɧɧɨ��
ɬɟɦɩɟɪɚɬɭɪɧɵɦ� ɛɚɪɶɟɪɨɦ�ɌPLQ|���Ʉ�
ɢ�ɥɢɧɢɟɣ�ɪɚɜɧɨɜɟɫɢɹ�ɪ'* ��

ɗɤɫɩɟɪɢɦɟɧɬɚɥɶɧɭɸ� ɩɪɨɜɟɪɤɭ�
ɩɨ� ɜɥɢɹɧɢɸ� ɞɚɜɥɟɧɢɹ� ɧɚ� ɫɤɨɪɨɫɬɶ�
ɝɪɚɮɢɬɢɡɚɰɢɢ�ɚɥɦɚɡɚ ɜɩɟɪɜɵɟ�ɩɪɨɜɟɥ�

Ɋɢɫ�� ��� Ȼɚɪɨɬɟɪɦɢɱɟɫɤɢɣ� ɝɢɫɬɟɪɟɡɢɫ��
ɜɨɡɧɢɤɚɸɳɢɣ� ɩɪɢ� ɮɚɡɨɜɵɯ� ɩɪɟɜɪɚɳɟɧɢɹɯ�
ɝɪɚɮɢɬ±ɚɥɦɚɡ�� �� ± ɥɢɧɢɹ� ɫɢɧɬɟɡɚ� ɚɥɦɚɡɚ� ɢɡ�
ɝɪɚɮɢɬɚ�>�@����± ɤɪɢɜɚɹ�ɝɪɚɮɢɬɢɡɚɰɢɢ�ɚɥɦɚɡɚ��
�� ± ɥɢɧɢɹ� ɬɟɪɦɨɞɢɧɚɦɢɱɟɫɤɨɝɨ� ɪɚɜɧɨɜɟɫɢɹ�
ɝɪɚɮɢɬ±ɚɥɦɚɡ� >��� ��� �@�� ɯ� ± ɩɪɨɦɟɠɭɬɨɱɧɚɹ�
ɬɨɱɤɚ�ɧɚ�ɤɪɢɜɨɣ�ɝɪɚɮɢɬɢɡɚɰɢɢ�>�@

Ɋɢɫ�����Ʉɪɢɜɵɟ�Ʉ�ɪ�Ɍ��ɞɥɹ�ɪɟɚɤɰɢɢ�ɝɪɚɮɢɬɢɡɚɰɢɢ�
ɚɥɦɚɡɧɨɝɨ�ɩɨɪɨɲɤɚ�ȺɋɆ�������ɞɥɹ�ɪɚɡɥɢɱɧɵɯ�
ɞɚɜɥɟɧɢɣ�>��@



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

���

Ȼɪɢɞɠɦɟɧ�ɜ����� ɝ� >��@��Ɉɧ�ɝɪɚɮɢɬɢɡɢɪɨɜɚɥ�ɩɪɢɪɨɞɧɵɟ�ɚɥɦɚɡɵ�ɩɪɢ�ɞɚɜɥɟɧɢɹɯ�ɨɬ�����ɞɨ�����
Ƚɉɚ� ɢ� ɫɞɟɥɚɥ� ɜɵɜɨɞ�� ɱɬɨ� ɫɤɨɪɨɫɬɶ� ɝɪɚɮɢɬɢɡɚɰɢɢ� ɩɨɜɵɲɚɟɬɫɹ� ɫ� ɪɨɫɬɨɦ� ɬɟɦɩɟɪɚɬɭɪɵ� ɢ�
ɫɧɢɠɚɟɬɫɹ� ɫ� ɪɨɫɬɨɦ� ɞɚɜɥɟɧɢɹ�� Ȼɨɜɟɧɤɟɪɤ >��@� ɢɫɫɥɟɞɨɜɚɥ� ɝɪɚɮɢɬɢɡɚɰɢɸ ɚɥɦɚɡɚ� ɩɪɢ�
ɬɟɦɩɟɪɚɬɭɪɚɯ� ����±����� qɋ� ɢ� ɞɚɜɥɟɧɢɹɯ� ɞɨ� ���� Ƚɉɚ�� ɢɦ� ɛɵɥɨ� ɭɫɬɚɧɨɜɥɟɧɨ�� ɱɬɨ� ɫɤɨɪɨɫɬɶ�
ɝɪɚɮɢɬɢɡɚɰɢɢ� ɩɚɞɚɟɬ� ɫ� ɭɜɟɥɢɱɟɧɢɟɦ� ɞɚɜɥɟɧɢɹ�� Ȼɚɧɞɢ� >��@� ɩɪɢ� ɞɚɜɥɟɧɢɹɯ� ���±���� Ƚɉɚ��
ɬɟɦɩɟɪɚɬɭɪɚɯ� ����±����� qɋ� ɢ� ɜɵɞɟɪɠɤɚɯ� ɞɨ� �� ɱ� ɛɵɥɢ� ɩɨɥɭɱɟɧɵ� ɚɧɚɥɨɝɢɱɧɵɟ� ɪɟɡɭɥɶɬɚɬɵ��
ɉɟɪɜɵɟ�ɧɚɞɟɠɧɵɟ�ɷɤɫɩɟɪɢɦɟɧɬɚɥɶɧɵɟ�ɞɚɧɧɵɟ�ɩɨ�ɝɪɚɮɢɬɢɡɚɰɢɢ�ɚɥɦɚɡɚ�ɩɨɞ�ɞɚɜɥɟɧɢɟɦ�ɛɵɥɢ�
ɩɨɥɭɱɟɧɵ�ɜ�ɪɚɛɨɬɟ�>��@�

ȼ� ɬɚɛɥ�� �� ɩɨ� ɞɚɧɧɵɦ� ɪɚɛɨɬɵ� >��@� ɩɪɢɜɟɞɟɧɵ� ɪɟɡɭɥɶɬɚɬɵ� ɢɡɭɱɟɧɢɹ� ɤɢɧɟɬɢɤɢ�
ɩɪɟɜɪɚɳɟɧɢɹ� ȺoȽ� ɞɥɹ� ɚɥɦɚɡɨɜ� ɦɚɫɫɨɣ� ɨɬ� ����� ɞɨ� ���� ɤɚɪɚɬɚ�� ɩɨɦɟɳɟɧɧɵɯ� ɜ� ɩɨɪɨɲɨɤ�
ɝɪɚɮɢɬɚ�

Ɍɚɛɥɢɰɚ����ȼɪɟɦɹ�ɩɟɪɟɯɨɞɚ�Ⱥ Ƚ�ɩɪɢ�ɫɬɟɩɟɧɢ�ɩɪɟɜɪɚɳɟɧɢɹ�  ���ɢ������>��@
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ȼɪɟɦɹ��ɫ
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��� ���� ��� ���

ɇɚ� ɨɫɧɨɜɟ� ɤɨɥɢɱɟɫɬɜɟɧɧɵɯ� ɢɡɦɟɪɟɧɢɣ� ɝɪɚɮɢɬɢɡɚɰɢɢ� ɚɥɦɚɡɨɜ� ɫɞɟɥɚɧɵ� ɫɥɟɞɭɸɳɢɟ�
ɜɵɜɨɞɵ�� ɩɨɜɵɲɟɧɢɟ� ɬɟɦɩɟɪɚɬɭɪɵ ɨɱɟɧɶ� ɫɢɥɶɧɨ� ɭɜɟɥɢɱɢɜɚɟɬ� ɫɤɨɪɨɫɬɶ� ɝɪɚɮɢɬɢɡɚɰɢɢ��
ɭɜɟɥɢɱɟɧɢɟ� ɞɚɜɥɟɧɢɹ� ɫɢɥɶɧɨ� ɟɟ� ɡɚɦɟɞɥɹɟɬ�� ɧɚ� ɫɤɨɪɨɫɬɶ� ɪɟɚɤɰɢɢ� ɧɟ� ɜɥɢɹɟɬ� ɬɜɟɪɞɚɹ� ɫɪɟɞɚ��
ɨɤɪɭɠɚɸɳɚɹ�ɚɥɦɚɡ��ɫɭɦɦɚɪɧɚɹ�ɷɧɟɪɝɢɹ�ɚɤɬɢɜɚɰɢɢ�ɡɚɪɨɠɞɟɧɢɹ�ɢ�ɪɨɫɬɚ�ɝɪɚɮɢɬɚ�ɫɨɫɬɚɜɢɥɚ�����
ɤɤɚɥ�ɦɨɥɶ��ɫɭɦɦɚɪɧɵɣ�ɚɤɬɢɜɚɰɢɨɧɧɵɣ ɨɛɴɟɦ�± ���ɫɦ��ɦɨɥɶ�

Ɋɟɚɥɶɧɵɟ� ɚɥɦɚɡɧɵɟ� ɡɟɪɧɚ� ɢɦɟɸɬ� ɪɚɡɥɢɱɧɵɟ� ɞɟɮɟɤɬɵ�� ɩɨɪɵ�� ɜɤɥɸɱɟɧɢɹ� ɝɪɚɮɢɬɚ��
ɦɢɧɟɪɚɥɨɜ�� ɦɟɬɚɥɥɨɜ�ɤɚɬɚɥɢɡɚɬɨɪɨɜ�� ɝɚɡɨɜ� ɢ� ɬ� ɞ�� ɉɨɜɵɲɟɧɢɟ� ɞɚɜɥɟɧɢɹ� ɜ� ɩɪɨɰɟɫɫɟ�
ɢɡɝɨɬɨɜɥɟɧɢɹ� ɚɥɦɚɡɧɨɝɨ� ɢɧɫɬɪɭɦɟɧɬɚ� ɩɪɢɜɨɞɢɬ� ɤ� ɜɫɟɫɬɨɪɨɧɧɟɦɭ� ɫɠɚɬɢɸ� ɚɥɦɚɡɧɨɝɨ� ɡɟɪɧɚ�
ɨɤɪɭɠɚɸɳɟɣ� ɫɪɟɞɨɣ�� ɱɬɨ� ɞɨɥɠɧɨ� ɩɪɟɩɹɬɫɬɜɨɜɚɬɶ� ɟɝɨ� ɪɚɡɪɭɲɟɧɢɸ�� Ɋɟɡɭɥɶɬɚɬɵ� ɜɥɢɹɧɢɹ�
ɞɚɜɥɟɧɢɹ� ɧɚ� ɬɟɪɦɨɫɬɨɣɤɨɫɬɶ� ɚɥɦɚɡɨɜ� ɜ� ɪɚɡɥɢɱɧɵɯ� ɫɪɟɞɚɯ� ɩɪɢɜɟɞɟɧɵ� ɜ� ɪɚɛɨɬɚɯ� >��±��@�� ȼ�
ɪɚɛɨɬɟ�>��@�ɢɫɫɥɟɞɨɜɚɧɢɹ�ɩɪɨɜɟɞɟɧɵ�ɧɚ�ɩɨɪɨɲɤɚɯ�ɩɪɢɪɨɞɧɵɯ�ɚɥɦɚɡɨɜ�ɡɟɪɧɢɫɬɨɫɬɶɸ����������
ɫ� ɢɫɯɨɞɧɨɣ� ɩɪɨɱɧɨɫɬɶɸ� ���� ɇ�� ɉɪɟɫɫɨɜɚɧɢɟ� ɩɪɨɜɨɞɢɥɢ� ɩɪɢ� ɞɚɜɥɟɧɢɹɯ� ɞɨ� �� Ƚɉɚ� ɜ�
ɬɜɟɪɞɨɫɩɥɚɜɧɨɣ�ɫɦɟɫɢ�ȼɄ���ɩɨɪɨɲɤɚɯ�ɤɚɪɛɢɞɚ�ɜɨɥɶɮɪɚɦɚ��ɦɟɞɢ�ɢ�ɠɟɥɟɡɚ��ɉɪɨɱɧɨɫɬɶ�ɚɥɦɚɡɚ�
ɩɨɫɥɟ� ɩɪɟɫɫɨɜɚɧɢɹ� ɜ� ɦɟɬɚɥɥɢɱɟɫɤɢɯ� ɩɨɪɨɲɤɚɯ� ɩɪɢ� ɞɚɜɥɟɧɢɢ� ɞɨ� ����� Ɇɉɚ� ɩɪɚɤɬɢɱɟɫɤɢ� ɧɟ�
ɢɡɦɟɧɢɥɚɫɶ�� ɚ ɩɪɢ� ɞɚɜɥɟɧɢɢ� ����� Ɇɉɚ� ɢ� ɜɵɲɟ� ɫɧɢɡɢɥɚɫɶ� ɧɚ� ��±���� ɢɡ�ɡɚ� ɨɛɪɚɡɨɜɚɧɢɹ�
ɜɧɭɬɪɟɧɧɢɯ�ɞɟɮɟɤɬɨɜ��Ƚɪɚɧɭɥɨɦɟɬɪɢɱɟɫɤɢɣ�ɫɨɫɬɚɜ�ɚɥɦɚɡɧɵɯ�ɩɨɪɨɲɤɨɜ�ɩɪɢ�ɷɬɨɦ�ɩɪɚɤɬɢɱɟɫɤɢ�
ɧɟ�ɢɡɦɟɧɢɥɫɹ��ɬ� ɟ��ɡɟɪɧɚ�ɧɟ�ɪɚɡɪɭɲɚɥɢɫɶ��ɉɪɨɱɧɨɫɬɶ�ɫɢɧɬɟɬɢɱɟɫɤɢɯ�ɚɥɦɚɡɨɜ�ɮɪɚɤɰɢɢ���������
ɩɨɫɥɟ�ɝɨɪɹɱɟɝɨ�ɩɪɟɫɫɨɜɚɧɢɹ�ɩɪɢ�ɞɚɜɥɟɧɢɹɯ�ɞɨ���Ƚɉɚ�ɢ�ɬɟɦɩɟɪɚɬɭɪɚɯ�ɞɨ������Ʉ�ɢɫɫɥɟɞɨɜɚɥɢ�ɜ�
ɪɚɛɨɬɚɯ� >���� ��@�� ɩɪɢ� ɞɚɜɥɟɧɢɹɯ� ɞɨ� ���� Ƚɉɚ� ɢ� ɬɟɦɩɟɪɚɬɭɪɚɯ� ɞɨ� ����� Ʉ� ɜ� ɪɚɛɨɬɟ� >��@��
ɍɫɬɚɧɨɜɥɟɧɨ�� ɱɬɨ� ɩɨɫɥɟ� ɩɪɨɜɟɞɟɧɢɹ� ɝɨɪɹɱɟɝɨ� ɩɪɟɫɫɨɜɚɧɢɹ� ɜ� ɬɜɟɪɞɨɫɩɥɚɜɧɨɣ� ɲɢɯɬɟ� ɜ�
ɝɪɚɮɢɬɨɜɵɯ� ɩɪɟɫɫ�ɮɨɪɦɚɯ� �ɞɚɜɥɟɧɢɟ� ��±��� Ɇɉɚ�� ɩɪɢ� ɬɟɦɩɟɪɚɬɭɪɟ� ���� qɋ� ɩɪɨɢɫɯɨɞɢɥɨ�
ɫɧɢɠɟɧɢɟ� ɩɪɨɱɧɨɫɬɧɵɯ� ɫɜɨɣɫɬɜ� ɚɥɦɚɡɨɜ�� ɉɨ�ɜɢɞɢɦɨɦɭ�� ɷɬɨɝɨ� ɞɚɜɥɟɧɢɹ� ɧɟ� ɞɨɫɬɚɬɨɱɧɨ� ɞɥɹ�
ɭɪɚɜɧɨɜɟɲɢɜɚɧɢɹ� ɜɧɭɬɪɟɧɧɢɯ� ɧɚɩɪɹɠɟɧɢɣ� ɜ� ɤɪɢɫɬɚɥɥɟ� ɚɥɦɚɡɚ�� Ⱦɚɥɶɧɟɣɲɟɟ� ɭɜɟɥɢɱɟɧɢɟ�
ɞɚɜɥɟɧɢɹ� ɞɨ� �±�� Ƚɉɚ� ɩɨɜɵɲɚɟɬ� ɬɟɪɦɨɫɬɨɣɤɨɫɬɶ� ɫɢɧɬɟɬɢɱɟɫɤɢɯ� ɚɥɦɚɡɨɜ� ɞɨ� ����� Ʉ�� ɩɪɢɱɟɦ�



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

���

ɬɟɪɦɨɫɬɨɣɤɨɫɬɶ������Ʉ�ɞɨɫɬɢɝɚɟɬɫɹ�ɩɪɢ�ɞɚɜɥɟɧɢɢ����� �����Ƚɉɚ��Ȼɨɥɟɟ�ɯɢɦɢɱɟɫɤɢ�ɚɤɬɢɜɧɚɹ�ɤ�
ɚɥɦɚɡɭ�ɫɪɟɞɚ��ɩɟɪɟɞɚɸɳɚɹ�ɞɚɜɥɟɧɢɟ��ɩɪɢɜɨɞɢɬ�ɤ�ɛɨɥɶɲɟɦɭ�ɪɚɡɭɩɪɨɱɧɟɧɢɸ�ɚɥɦɚɡɚ�ɩɪɢ�ɧɚɝɪɟɜɟ��
ɉɪɢ�ɩɪɢɦɟɧɟɧɢɢ�ɡɚɫɵɩɤɢ ɢɡ�:&��$O�2� ɢ�1D&O�ɧɚɢɛɨɥɟɟ�ɪɟɡɤɨɟ�ɫɧɢɠɟɧɢɟ�ɩɪɨɱɧɨɫɬɢ�ɚɥɦɚɡɨɜ�
ɩɪɨɢɫɯɨɞɢɥɨ�ɜ�ɫɪɟɞɟ�1D&O�ɩɨ�ɦɧɟɧɢɸ�ɚɜɬɨɪɨɜ�ɢɡ�ɡɚ�ɩɪɢɫɭɬɫɬɜɢɹ�ɜɨɞɵ�>��@��Ɍɟɪɦɨɛɚɪɢɱɟɫɤɚɹ�
ɨɛɪɚɛɨɬɤɚ�ɜ�ɡɚɫɵɩɤɟ�$O�2��ɢ�:&�ɧɟ�ɩɪɢɜɨɞɢɬ�ɤ�ɪɟɡɤɨɦɭ�ɫɧɢɠɟɧɢɸ�ɩɪɨɱɧɨɫɬɢ�

ȼ� ɪɚɛɨɬɟ� >��@� ɞɥɹ� ɢɫɫɥɟɞɨɜɚɧɢɹ� ɜɥɢɹɧɢɹ� ɞɚɜɥɟɧɢɹ� ɝɨɪɹɱɟɝɨ� ɩɪɟɫɫɨɜɚɧɢɹ� ɧɚ�
ɩɪɨɱɧɨɫɬɧɵɟ�ɫɜɨɣɫɬɜɚ�ɩɨɥɢɤɪɢɫɬɚɥɥɨɜ�ɛɵɥɢ�ɜɡɹɬɵ�ɧɚɜɟɫɤɢ�ɩɨ�ɬɪɢ�ɡɟɪɧɚ�ȺɋɉɄ��ȺɋȻ�ɨɛɳɟɣ�
ɦɚɫɫɨɣ� �� ɤɚɪɚɬ� ɢ�� ɞɥɹ� ɫɪɚɜɧɟɧɢɹ�� ɧɚɜɟɫɤɚ� ɩɪɢɪɨɞɧɨɝɨ� ɚɥɦɚɡɚ� Ⱥ� ����� ɋɪɟɞɨɣ�� ɩɟɪɟɞɚɸɳɟɣ�
ɞɚɜɥɟɧɢɟ�� ɫɥɭɠɢɥɚ� ɫɦɟɫɶ� ɩɨɪɨɲɤɨɜ� ɬɜɟɪɞɨɝɨ� ɫɩɥɚɜɚ� ȼɄ��� ɢ� ɧɢɤɟɥɹ�� Ɍɟɪɦɨɨɛɪɚɛɨɬɤɭ�
ɩɪɨɜɨɞɢɥɢ�ɩɨ�ɞɜɭɦ�ɪɟɠɢɦɚɦ�

���ɉɪɢ� ɚɬɦɨɫɮɟɪɧɨɦ� ɞɚɜɥɟɧɢɢ�� ɜɪɟɦɹ� ɧɚɝɪɟɜɚ� ɞɨ� ɡɚɞɚɧɧɨɣ� ɬɟɦɩɟɪɚɬɭɪɵ� ������ɦɢɧ���
ɜɵɞɟɪɠɤɚ��±���ɦɢɧ���ɨɯɥɚɠɞɟɧɢɟ�ɜɦɟɫɬɟ�ɫ�ɩɟɱɶɸ�ɢ�ɪɚɡɝɪɭɡɤɚ�

���ɉɪɢ�ɞɚɜɥɟɧɢɹɯ����������������ɢ�����Ƚɉɚ��ɜɪɟɦɹ�ɧɚɝɪɟɜɚ�ɞɨ�ɡɚɞɚɧɧɨɣ�ɬɟɦɩɟɪɚɬɭɪɵ��±
���ɦɢɧ���ɜɵɞɟɪɠɤɚ�ɩɪɢ�ɩɨɫɬɨɹɧɧɨɣ�ɦɨɳɧɨɫɬɢ���ɦɢɧɭɬ��ɨɯɥɚɠɞɟɧɢɟ�ɜ�ɬɟɱɟɧɢɟ��±���ɦɢɧ�

ɉɨɫɥɟ�ɩɪɨɤɚɥɢɜɚɧɢɹ�ɡɟɪɧɚ�ȺɋɉɄ�ɢ�ȺɋȻ�ɢɫɩɵɬɵɜɚɥɢ�ɧɚ�ɚɛɪɚɡɢɜɧɭɸ�ɫɬɨɣɤɨɫɬɶ��ɪɢɫ��
����ɩɨɜɵɲɟɧɢɟ�ɞɚɜɥɟɧɢɹ�ɝɨɪɹɱɟɝɨ�ɩɪɟɫɫɨɜɚɧɢɹ�ɞɨ���Ƚɉɚ�ɩɨɜɵɲɚɟɬ�ɬɟɪɦɨɫɬɨɣɤɨɫɬɶ�ɚɥɦɚɡɧɵɯ�
ɩɨɥɢɤɪɢɫɬɚɥɥɨɜ�ȺɋɉɄ�ɢ�ȺɋȻ�ɧɚ���������ɝɪɚɞɭɫɨɜ�± ɞɨ���������� qɋ��ɉɨɫɤɨɥɶɤɭ�ɚɥɦɚɡɧɵɟ�

ɩɨɥɢɤɪɢɫɬɚɥɥɵ� ȺɋɉɄ� ɢ� ȺɋȻ�
ɫɨɞɟɪɠɚɬ� ɞɨ� ��� �� ɜɤɥɸɱɟɧɢɣ�
ɦɟɬɚɥɥɚ�ɤɚɬɚɥɢɡɚɬɨɪɚ�� ɬɨ� ɢɯ�
ɧɚɝɪɟɜ� ɩɪɢɜɨɞɢɬ� ɤ�
ɝɪɚɮɢɬɢɡɚɰɢɢ� ɚɥɦɚɡɧɨɣ� ɮɚɡɵ��
ɍɞɟɥɶɧɵɣ� ɨɛɴɟɦ� ɝɪɚɮɢɬɚ�
ɡɧɚɱɢɬɟɥɶɧɨ� ɩɪɟɜɵɲɚɟɬ�
ɭɞɟɥɶɧɵɣ� ɨɛɴɟɦ� ɚɥɦɚɡɚ��
ɩɨɷɬɨɦɭ� ɩɨɜɵɲɟɧɢɟ ɞɚɜɥɟɧɢɹ�
ɞɨɥɠɧɨ� ɩɪɟɩɹɬɫɬɜɨɜɚɬɶ�
ɩɪɨɬɟɤɚɧɢɸ� ɩɪɨɰɟɫɫɚ�
ɝɪɚɮɢɬɢɡɚɰɢɢ� ɚɥɦɚɡɚ� ɢ�� ɤɚɤ�
ɫɥɟɞɫɬɜɢɟ�� ɫɧɢɠɟɧɢɸ�
ɦɟɯɚɧɢɱɟɫɤɢɯ� ɫɜɨɣɫɬɜ�
ɩɨɥɢɤɪɢɫɬɚɥɥɚ��Ɍɟɪɦɨɫɬɨɣɤɨɫɬɶ�
ɩɪɢɪɨɞɧɵɯ� ɚɥɦɚɡɨɜ� Ⱥ����
ɩɨɜɵɲɚɟɬɫɹ�� ɯɨɬɹ� ɢ�
ɧɟɡɧɚɱɢɬɟɥɶɧɨ�� ɫ� ����� qɋ� ɞɨ�
����� qɋ�� ȼ� ɰɢɬɢɪɭɟɦɨɣ� ɪɚɛɨɬɟ�
ɧɟ� ɩɪɢɜɨɞɹɬɫɹ� ɪɟɠɢɦɵ�
ɢɫɩɵɬɚɧɢɹ� ɧɚ� ɚɛɪɚɡɢɜɧɭɸ�
ɫɬɨɣɤɨɫɬɶ�ɩɨɥɢɤɪɢɫɬɚɥɥɨɜ�ɢ�ɧɟ
ɭɤɚɡɚɧɨ��ɢɡɜɥɟɤɚɥɢɫɶ�ɥɢ�ɚɥɦɚɡɵ�
ɢɡ� ɫɜɹɡɤɢ� ɞɥɹ� ɩɪɨɜɟɞɟɧɢɹ�
ɩɪɨɱɧɨɫɬɧɵɯ� ɢɫɩɵɬɚɧɢɣ� ɢɥɢ�
ɢɫɩɵɬɚɧɢɹ�ɚɥɦɚɡɨɜ�ɩɪɨɜɨɞɢɥɢ�ɜ�
ɬɨɣ� ɠɟ� ɫɜɹɡɤɟ�� ɜ� ɤɨɬɨɪɨɣ�
ɩɪɨɜɨɞɢɥɚɫɶ�ɬɟɪɦɨɨɛɪɚɛɨɬɤɚ��ȼ�

Ɋɢɫ�����ȼɥɢɹɧɢɟ�ɞɚɜɥɟɧɢɹ�ɧɚ�ɬɟɪɦɨɫɬɨɣɤɨɫɬɶ�ɚɥɦɚɡɧɵɯ�
ɩɨɥɢɤɪɢɫɬɚɥɥɨɜ�ɩɪɢ���ɦɢɧɭɬɧɨɣ�ɜɵɞɟɪɠɤɟ�ɜ�ɫɪɟɞɟ�ȼɄ�
��±ɧɢɤɟɥɶ� �ɤɪɢɬɟɪɢɣ±ɚɛɪɚɡɢɜɧɚɹ� ɫɬɨɣɤɨɫɬɶ�� >��@�� ��
ȺɋȻ����ȺɋɉɄ����ɩɨɪɨɲɨɤ�ɩɪɢɪɨɞɧɨɝɨ�ɚɥɦɚɡɚ�Ⱥ���



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

���

ɩɟɪɜɨɦ�ɫɥɭɱɚɟ�ɯɢɦɢɱɟɫɤɚɹ�ɨɛɪɚɛɨɬɤɚ�ɩɪɢɜɨɞɢɬ�ɤ�ɫɧɢɠɟɧɢɸ�ɫɨɞɟɪɠɚɧɢɹ�ɦɟɬɚɥɥɢɱɟɫɤɨɣ�ɮɚɡɵ�
ɩɨɥɢɤɪɢɫɬɚɥɥɚ��ɢ��ɫɥɟɞɨɜɚɬɟɥɶɧɨ��ɫɧɢɠɟɧɢɸ�ɟɝɨ�ɩɪɨɱɧɨɫɬɧɵɯ�ɫɜɨɣɫɬɜ�>��@��ȼɨ�ɜɬɨɪɨɦ�ɫɥɭɱɚɟ�
ɩɪɢ� ɩɨɜɵɲɟɧɢɢ� ɬɟɦɩɟɪɚɬɭɪɵ� ɢ� ɞɚɜɥɟɧɢɹ� ɩɨɜɵɲɚɸɬɫɹ� ɩɪɨɱɧɨɫɬɧɵɟ� ɫɜɨɣɫɬɜɚ� ɫɜɹɡɤɢ��
ɤɨɬɨɪɵɟ� ɜɥɢɹɸɬ� ɧɚ� ɢɡɧɨɫɨɫɬɨɣɤɨɫɬɶ� ɢɧɫɬɪɭɦɟɧɬɚ�� ȼɚɠɧɵɦ� ɜɵɜɨɞɨɦ� ɪɚɛɨɬɵ� >��@� ɹɜɥɹɟɬɫɹ�
ɜɨɡɦɨɠɧɨɫɬɶ� ɩɪɢɦɟɧɟɧɢɹ� ɩɪɨɱɧɵɯ� ɩɨɪɨɲɤɨɜɵɯ� ɦɟɬɚɥɥɢɱɟɫɤɢɯ� ɫɜɹɡɨɤ� ɩɪɢ� ɫɩɟɤɚɧɢɢ� ɩɨɞ�
ɜɵɫɨɤɢɦ�ɞɚɜɥɟɧɢɟɦ�ɞɥɹ�ɢɡɝɨɬɨɜɥɟɧɢɹ�ɚɛɪɚɡɢɜɧɨɝɨ�ɢɧɫɬɪɭɦɟɧɬɚ�ɫ�ɢɫɩɨɥɶɡɨɜɚɧɢɟɦ�ɩɪɨɱɧɵɯ�
ɩɨɥɢɤɪɢɫɬɚɥɥɢɱɟɫɤɢɯ� ɚɥɦɚɡɨɜ� ȺɋɉɄ�� ɉɪɢ� ɫɩɟɤɚɧɢɢ� ɬɚɤɢɯ� ɫɜɹɡɨɤ� ɜ� ɨɛɵɱɧɵɯ� ɭɫɥɨɜɢɹɯ�
ɬɪɟɛɭɸɬɫɹ� ɞɨɫɬɚɬɨɱɧɨ� ɜɵɫɨɤɢɟ� ɬɟɦɩɟɪɚɬɭɪɵ�� ɤɨɬɨɪɵɟ� ɩɪɢɜɨɞɹɬ� ɤ� ɪɚɡɪɭɲɟɧɢɸ�
ɩɨɥɢɤɪɢɫɬɚɥɥɢɱɟɫɤɢɯ� ɚɥɦɚɡɨɜ� ȺɋɉɄ�� ɉɪɢɦɟɧɟɧɢɟ� ɜɵɫɨɤɢɯ� ɞɚɜɥɟɧɢɣ� ɜ� ɩɪɨɰɟɫɫɟ� ɫɩɟɤɚɧɢɹ�
ɭɜɟɥɢɱɢɜɚɟɬ�ɬɟɪɦɨɫɬɨɣɤɨɫɬɶ�ɩɨɥɢɤɪɢɫɬɚɥɥɨɜ�ɢ�ɫɧɢɠɚɟɬ�ɬɟɦɩɟɪɚɬɭɪɭ�ɫɩɟɤɚɧɢɹ�ɫɜɹɡɨɤ�

ɉɨɤɚɡɚɬɟɥɶ� ɬɟɪɦɨɫɬɨɣɤɨɫɬɢ� ɚɥɦɚɡɧɵɯ� ɩɨɪɨɲɤɨɜ� ɹɜɥɹɟɬɫɹ� ɨɞɧɨɣ� ɢɡ� ɨɫɧɨɜɧɵɯ�
ɯɚɪɚɤɬɟɪɢɫɬɢɤ� ɢɯ� ɪɚɛɨɬɨɫɩɨɫɨɛɧɨɫɬɢ�� Ɍɟɪɦɨɫɬɨɣɤɨɫɬɶ� ɚɥɦɚɡɧɵɯ� ɩɨɪɨɲɤɨɜ� ɜɚɠɧɚ� ɢ� ɩɪɢ�
ɜɵɛɨɪɟ�ɦɟɬɨɞɨɜ� ɢɡɝɨɬɨɜɥɟɧɢɹ� ɢɧɫɬɪɭɦɟɧɬɚ� ɢ� ɩɪɢ� ɨɩɪɟɞɟɥɟɧɢɢ� ɪɟɠɢɦɨɜ� ɟɝɨ� ɷɤɫɩɥɭɚɬɚɰɢɢ��
ɉɨɷɬɨɦɭ� ɦɟɬɨɞɚɦ� ɨɩɪɟɞɟɥɟɧɢɹ� ɢ� ɩɨɜɵɲɟɧɢɹ� ɬɟɪɦɨɫɬɨɣɤɨɫɬɢ� ɚɥɦɚɡɧɵɯ� ɦɚɬɟɪɢɚɥɨɜ�
ɩɨɫɜɹɳɟɧɨ�ɦɧɨɝɨ�ɪɚɛɨɬ��ɧɚɩɪɢɦɟɪ��>��@�

Ɍɟɪɦɨɫɬɨɣɤɨɫɬɶ� ɚɥɦɚɡɨɜ� ± ɷɬɨ� ɦɚɤɫɢɦɚɥɶɧɚɹ� ɬɟɦɩɟɪɚɬɭɪɚ� ɧɚɝɪɟɜɚ�� ɩɪɢ� ɤɨɬɨɪɨɣ�
ɫɨɯɪɚɧɹɸɬɫɹ� ɢɯ� ɦɟɯɚɧɢɱɟɫɤɢɟ� ɢ� ɷɤɫɩɥɭɚɬɚɰɢɨɧɧɵɟ� ɯɚɪɚɤɬɟɪɢɫɬɢɤɢ� ɂɡ� ɬɟɨɪɟɬɢɱɟɫɤɢɯ� ɢ�
ɷɤɫɩɟɪɢɦɟɧɬɚɥɶɧɵɯ� ɞɚɧɧɵɯ� ɫɥɟɞɭɟɬ�� ɱɬɨ� ɩɨɜɵɲɟɧɢɟ� ɞɚɜɥɟɧɢɹ� ɩɪɢɜɨɞɢɬ� ɤ� ɭɜɟɥɢɱɟɧɢɸ�
ɬɟɪɦɨɫɬɨɣɤɨɫɬɢ� ɤɚɤ� ɦɨɧɨɤɪɢɫɬɚɥɥɢɱɟɫɤɢɯ�� ɬɚɤ� ɢ� ɩɨɥɢɤɪɢɫɬɚɥɥɢɱɟɫɤɢɯ� ɚɥɦɚɡɨɜ�� ɟɫɥɢ� ɨɧɢ�
ɫɨɞɟɪɠɚɬ�ɜɤɥɸɱɟɧɢɹ�ɫɩɥɚɜɨɜ�ɤɚɬɚɥɢɡɚɬɨɪɨɜ��ɩɪɢɜɨɞɹɳɢɯ�ɤ�ɝɪɚɮɢɬɢɡɚɰɢɢ�ɚɥɦɚɡɨɜ��Ɇɟɯɚɧɢɡɦ�
ɛɥɨɤɢɪɨɜɚɧɢɹ� ɪɚɡɭɩɪɨɱɧɹɸɳɟɝɨ� ɞɟɣɫɬɜɢɹ� ɬɟɦɩɟɪɚɬɭɪɵ� ɦɨɠɟɬ� ɛɵɬɶ� ɫɜɹɡɚɧ� ɤɚɤ� ɫ� ɱɢɫɬɨ�
ɦɟɯɚɧɢɱɟɫɤɢɦ�ɫɧɢɠɟɧɢɟɦ�ɜɨɡɧɢɤɚɸɳɢɯ�ɬɟɪɦɨɧɚɩɪɹɠɟɧɢɣ�ɧɚ�ɝɪɚɧɢɰɟ�ɚɥɦɚɡ�ɜɤɥɸɱɟɧɢɟ��ɬɚɤ�ɢ�
ɡɚ� ɫɱɟɬ� ɩɨɞɚɜɥɟɧɢɹ� ɩɪɨɰɟɫɫɨɜ� ɝɪɚɮɢɬɢɡɚɰɢɢ� ɚɥɦɚɡɚ�� Ɋɚɡɛɪɨɫ� ɤɨɥɢɱɟɫɬɜɟɧɧɵɯ� ɞɚɧɧɵɯ� ɩɨ�
ɜɥɢɹɧɢɸ�ɞɚɜɥɟɧɢɹ�ɩɪɢ�ɧɚɝɪɟɜɟ�ɧɚ�ɩɨɜɵɲɟɧɢɟ�ɬɟɪɦɨɫɬɨɣɤɨɫɬɢ�ɪɚɡɥɢɱɧɵɯ�ɚɥɦɚɡɨɜ�ɨɛɴɹɫɧɹɟɬɫɹ�
ɛɨɥɶɲɢɦ� ɪɚɡɧɨɨɛɪɚɡɢɟɦ� ɢɯ� ɮɢɡɢɤɨ�ɯɢɦɢɱɟɫɤɢɯ� ɫɜɨɣɫɬɜ�� Ʉɪɨɦɟ� ɬɨɝɨ�� ɪɚɡɥɢɱɧɵɟ� ɭɫɥɨɜɢɹ�
ɫɨɡɞɚɧɢɹ� ɞɚɜɥɟɧɢɹ� ɢ� ɩɪɨɜɟɞɟɧɢɹ� ɧɚɝɪɟɜɚ�� ɧɚɥɢɱɢɟ� ɩɟɪɟɞɚɸɳɟɣ� ɞɚɜɥɟɧɢɟ� ɫɪɟɞɵ� ɫɧɢɠɚɸɬ�
ɰɟɧɧɨɫɬɶ� ɤɨɥɢɱɟɫɬɜɟɧɧɵɯ� ɡɧɚɱɟɧɢɣ� ɬɟɪɦɨɫɬɨɣɤɨɫɬɢ� ɞɥɹ� ɪɚɡɪɚɛɨɬɤɢ� ɤɨɧɤɪɟɬɧɨɝɨ�
ɬɟɯɧɨɥɨɝɢɱɟɫɤɨɝɨ� ɪɟɠɢɦɚ� ɢɡɝɨɬɨɜɥɟɧɢɹ� ɤɚɦɧɟɪɚɡɪɭɲɚɸɳɟɝɨ� ɢɧɫɬɪɭɦɟɧɬɚ�� Ⱦɥɹ�
ɞɨɩɨɥɧɢɬɟɥɶɧɨɝɨ� ɢɡɭɱɟɧɢɹ� ɜɥɢɹɧɢɹ� ɞɚɜɥɟɧɢɹ� ɧɚ� ɫɩɨɫɨɛɧɨɫɬɶ� ɚɥɦɚɡɨɜ� ɫɨɯɪɚɧɹɬɶ� ɢɯ�
ɩɪɨɱɧɨɫɬɧɵɟ�ɫɜɨɣɫɬɜɚ�ɩɨɫɥɟ�ɧɚɝɪɟɜɚ�ɩɨɞ�ɞɚɜɥɟɧɢɟɦ��ɛɵɥɢ�ɜɵɛɪɚɧɵ���ɬɢɩɚ�ɚɥɦɚɡɨɜ��ɩɪɢɝɨɞɧɵɯ�
ɞɥɹ�ɤɚɦɧɟɨɛɪɚɛɨɬɤɢ��ɩɪɢɪɨɞɧɵɟ�ɚɥɦɚɡɵ�Ⱥ�����������ɚɥɦɚɡɵ�ɮɢɪɦɵ�'H %HHUV 6'% ������������
ɨɬɟɱɟɫɬɜɟɧɧɵɟ� ɚɥɦɚɡɵ�Ⱥɋ���� ��������� ɩɨɥɢɤɪɢɫɬɚɥɥɢɱɟɫɤɢɟ� ɚɥɦɚɡɵ�ȺɊɄ�����������ɇɚɜɟɫɤɭ�
ɚɥɦɚɡɧɨɝɨ� ɩɨɪɨɲɤɚ� ɫɦɟɲɢɜɚɥɢ� ɫ� ɧɚɜɟɫɤɨɣ�1D&O�� ɩɪɟɫɫɨɜɚɥɢ� ɜ� ɬɚɛɥɟɬɤɭ� ɩɨɞ� ɞɚɜɥɟɧɢɟɦ� ����
Ɇɉɚ�ɢ�ɩɪɟɫɫɨɜɤɭ�ɩɨɦɟɳɚɥɢ�ɜ�ɫɭɲɢɥɶɧɵɣ�ɲɤɚɮ�ɞɥɹ�ɭɞɚɥɟɧɢɹ�ɜɥɚɝɢ�ɩɪɢ���������qɋ�ɜ�ɬɟɱɟɧɢɟ���
ɱɚɫɚ��Ɉɛɟɡɜɨɠɟɧɧɭɸ�ɬɚɛɥɟɬɤɭ�ɩɨɦɟɳɚɥɢ�ɜ�ɷɤɫɢɤɚɬɨɪ��Ɍɟɪɦɨɛɚɪɢɱɟɫɤɭɸ�ɨɛɪɚɛɨɬɤɭ�ɩɪɨɜɨɞɢɥɢ�
ɜ� ɤɚɦɟɪɟ� ɜɵɫɨɤɨɝɨ� ɞɚɜɥɟɧɢɹ� �ɄȼȾ�� ɬɢɩɚ� ©ɧɚɤɨɜɚɥɶɧɹ� ɫ� ɭɝɥɭɛɥɟɧɢɟɦª�� ɄȼȾ� ɤɚɥɢɛɪɨɜɚɥɢ� ɜ�
ɯɨɥɨɞɧɨɦ� ɫɨɫɬɨɹɧɢɢ� ɩɨ� ɫɬɚɧɞɚɪɬɧɨɣ� ɦɟɬɨɞɢɤɟ� ɫ� ɢɫɩɨɥɶɡɨɜɚɧɢɟɦ� ɜ� ɤɚɱɟɫɬɜɟ� ɪɟɩɟɪɧɵɯ�
ɦɚɬɟɪɢɚɥɨɜ� %L ɢ� 3E6H�� Ɍɟɦɩɟɪɚɬɭɪɭ� ɢɡɦɟɪɹɥɢ� ɯɪɨɦɟɥɶ�ɚɥɸɦɟɥɟɜɨɣ� ɬɟɪɦɨɩɚɪɨɣ�
ɧɟɩɨɫɪɟɞɫɬɜɟɧɧɨ�ɜ�ɩɪɨɰɟɫɫɟ�ɩɪɨɜɟɞɟɧɢɹ�ɬɟɪɦɨɛɚɪɢɱɟɫɤɨɣ�ɨɛɪɚɛɨɬɤɢ�ɜ�ɬɪɭɛɱɚɬɨɦ�ɧɚɝɪɟɜɚɬɟɥɟ�
ɢɡ� ɝɪɚɮɢɬɚ� ɦɚɪɤɢ� ɆȽɈɋɑ�� ɉɨɩɪɚɜɤɚ� ɩɨ� ɜɥɢɹɧɢɸ� ɞɚɜɥɟɧɢɹ� ɧɚ� ɩɨɤɚɡɚɧɢɹ� ɬɟɪɦɨɩɚɪɵ� ɧɟ�
ɜɜɨɞɢɥɚɫɶ�� ȼɪɟɦɹ� ɜɵɞɟɪɠɤɢ� ɚɥɦɚɡɨɜ� ɩɪɢ� ɬɟɦɩɟɪɚɬɭɪɟ� ɩɨɞ� ɞɚɜɥɟɧɢɟɦ� ɫɨɫɬɚɜɥɹɥɨ� �� ɦɢɧ��
Ɍɨɪɰɟɜɵɟ�ɡɚɝɥɭɲɤɢ�ɩɪɟɫɫɨɜɚɥɢ�ɢɡ�ɩɪɢɪɨɞɧɨɝɨ�ɝɪɚɮɢɬɚ�ɦɚɪɤɢ�ȽɋɆ����ɉɨɫɥɟ�ɬɟɪɦɨɛɚɪɢɱɟɫɤɨɣ�
ɨɛɪɚɛɨɬɤɢ� ɩɪɟɫɫɨɜɤɢ� ɫ� ɚɥɦɚɡɚɦɢ� ɢɡɜɥɟɤɚɥɢ� ɢ� ɨɛɪɚɛɚɬɵɜɚɥɢ� ɤɢɩɹɳɟɣ� ɜɨɞɨɣ� ɞɨ� ɩɨɥɧɨɝɨ�
ɪɚɫɬɜɨɪɟɧɢɹ�1D&O��ɉɪɨɱɧɨɫɬɧɵɟ�ɢɫɩɵɬɚɧɢɹ�ɬɟɪɦɨɛɚɪɢɱɟɫɤɢ�ɨɛɪɚɛɨɬɚɧɧɵɯ�ɚɥɦɚɡɨɜ�ɩɪɨɜɨɞɢɥɢ�
ɜ�ɫɨɨɬɜɟɬɫɬɜɢɢ�ɫ�ȽɈɋɌ����������ɩɨɥɭɱɟɧɧɵɟ�ɞɚɧɧɵɟ�ɩɪɟɞɫɬɚɜɥɟɧɵ�ɧɚ�ɪɢɫ� �±���



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

���

Ɋɢɫ�����Ɂɚɜɢɫɢɦɨɫɬɶ�ɩɪɨɱɧɨɫɬɢ�ɚɥɦɚɡɧɵɯ�
ɩɨɪɨɲɤɨɜ�ɨɬ�ɬɟɦɩɟɪɚɬɭɪɵ�ɨɛɪɚɛɨɬɤɢ�ɜ�
ɜɚɤɭɭɦɟ����± ȺɊɄ�������������± Ⱥ�������������
± Ⱥɋ���������������± 6'%������

Ɋɢɫ�� ��� Ɂɚɜɢɫɢɦɨɫɬɶ� ɩɪɨɱɧɨɫɬɢ� ɚɥɦɚɡɧɵɯ�
ɩɨɪɨɲɤɨɜ� ɨɬ� ɬɟɦɩɟɪɚɬɭɪɵ� ɨɛɪɚɛɨɬɤɢ�
ɩɪɢ�ɞɚɜɥɟɧɢɢ�����Ƚɉɚ����± ȺɊɄ�������������
± Ⱥ�������������± Ⱥɋ���������������± 6'%�
�����

Ɋɢɫ�� ��� Ɂɚɜɢɫɢɦɨɫɬɶ� ɩɪɨɱɧɨɫɬɢ� ɚɥɦɚɡɧɵɯ� ɩɨɪɨɲɤɨɜ� ɨɬ� ɬɟɦɩɟɪɚɬɭɪɵ� ɨɛɪɚɛɨɬɤɢ� ɩɪɢ�
ɞɚɜɥɟɧɢɢ�����Ƚɉɚ����± ȺɊɄ�������������± Ⱥ�������������± Ⱥɋ���������������± 6'%������

ɉɪɨɱɧɨɫɬɶ�ɢɫɯɨɞɧɵɯ�ɩɨɪɨɲɤɨɜ�ɫɨɫɬɚɜɢɥɚ��ɞɥɹ�ȺɊɄ����������± �� ɇ�r ����ɞɥɹ�Ⱥɋ����
��������± ��� ɇ�r ������ɞɥɹ�Ⱥ����������± ����ɇ�r ������ɞɥɹ�6'%�������± ����ɇ�r �����Ⱦɥɹ�
ɩɨɪɨɲɤɨɜ� Ⱥ�� ɢ� 6'% ����� ɜɥɢɹɧɢɟ� ɞɚɜɥɟɧɢɹ� ɩɪɢ� ɝɨɪɹɱɟɦ� ɩɪɟɫɫɨɜɚɧɢɢ� ɞɥɹ� ɩɨɜɵɲɟɧɢɹ�
ɬɟɪɦɨɫɬɨɣɤɨɫɬɢ�ɚɥɦɚɡɨɜ�ɜ�ɞɢɚɩɚɡɨɧɟ����������qɋ�ɧɟ�ɫɭɳɟɫɬɜɟɧɧɨ��ɱɬɨ�ɫɜɹɡɚɧɨ�ɫ�ɢɯ�ɜɵɫɨɤɨɣ�



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

���

ɧɚɱɚɥɶɧɨɣ� ɬɟɪɦɨɫɬɨɣɤɨɫɬɶɸ�� Ⱦɥɹ� ɩɨɪɨɲɤɨɜ� ȺɊɄ�� ɢ� Ⱥɋ���� ɭɜɟɥɢɱɟɧɢɟ� ɞɚɜɥɟɧɢɹ�
ɩɪɟɫɫɨɜɚɧɢɹ�ɩɨɜɵɲɚɟɬ�ɬɟɪɦɨɫɬɨɣɤɨɫɬɶ�ɚɥɦɚɡɨɜ��ɢɡ�ɡɚ�ɛɨɥɶɲɟɝɨ�ɤɨɥɢɱɟɫɬɜɚ�ɩɪɢɦɟɫɟɣ�ɜ�ɷɬɢɯ�
ɚɥɦɚɡɚɯ�ɢ��ɤɚɤ�ɫɥɟɞɫɬɜɢɟ��ɧɟɜɵɫɨɤɨɣ�ɢɯ�ɬɟɪɦɨɫɬɨɣɤɨɫɬɢ��Ⱦɚɜɥɟɧɢɹ�ɩɪɟɫɫɨɜɚɧɢɹ����±����Ƚɉɚ�
ɩɪɢ�ɧɚɝɪɟɜɟ��ɩɪɢɜɨɞɹɬ�ɤ�ɧɟɤɨɬɨɪɨɦɭ�ɩɨɧɢɠɟɧɢɸ�ɩɪɨɱɧɨɫɬɢ�ɚɥɦɚɡɨɜ�ȺɊɄ��ɭɠɟ�ɩɪɢ����±����
qɋ� ɢɡ�ɡɚ� ɧɚɥɢɱɢɹ� ɜ� ɧɢɯ� ɤɪɭɩɧɵɯ� ɜɤɥɸɱɟɧɢɣ� ɫɩɥɚɜɚ�ɤɚɬɚɥɢɡɚɬɨɪɚ�� ɫɠɢɦɚɟɦɨɫɬɶ� ɤɨɬɨɪɵɯ�
ɡɧɚɱɢɬɟɥɶɧɨ�ɜɵɲɟ��ɱɟɦ�ɭ�ɚɥɦɚɡɧɵɯ�ɤɪɢɫɬɚɥɥɢɬɨɜ��Ⱦɚɜɥɟɧɢɹ����±����Ƚɉɚ�ɦɨɝɭɬ�ɩɪɢɜɨɞɢɬɶ�ɤ�
ɨɛɪɚɡɨɜɚɧɢɸ� ɬɪɟɳɢɧ� ɧɚ� ɝɪɚɧɢɰɟ� ɚɥɦɚɡ� � ɦɟɬɚɥɥɢɱɟɫɤɨɟ� ɜɤɥɸɱɟɧɢɟ�� ɉɨɷɬɨɦɭ� ɞɥɹ�
ɢɡɝɨɬɨɜɥɟɧɢɹ� ɤɚɦɧɟɪɚɡɪɭɲɚɸɳɟɝɨ� ɢɧɫɬɪɭɦɟɧɬɚ� ɫ ɚɥɦɚɡɚɦɢ� ȺɊɄ�� ɦɟɬɨɞɨɦ� ɝɨɪɹɱɟɝɨ�
ɩɪɟɫɫɨɜɚɧɢɹ� ɩɨɞ� ɞɚɜɥɟɧɢɟɦ�� ɨɩɬɢɦɚɥɶɧɵɦɢ� ɹɜɥɹɸɬɫɹ� ɞɚɜɥɟɧɢɟ� ���±���� Ƚɉɚ� ɢ� ɬɟɦɩɟɪɚɬɭɪɚ�
ɬɟɪɦɨɛɚɪɢɱɟɫɤɨɣ�ɨɛɪɚɛɨɬɤɢ�ɞɨ������qɋ�

Ɇɟɬɨɸ� ɰɿɽʀ� ɪɨɛɨɬɢ� ɛɭɥɨ� ɜɫɬɚɧɨɜɢɬɢ� ɜɩɥɢɜ� ɬɢɫɤɭ� ɧɚ� ɬɟɪɦɨɫɬɿɣɤɿɫɬɶ� ɪɿɡɧɢɯ� ɚɥɦɚɡɧɢɯ�
ɦɚɬɟɪɿɚɥɿɜ�� ɉɪɨɜɟɞɟɧɢɣ� ɚɧɚɥɿɡ� ɧɚɹɜɧɢɯ� ɞɚɧɢɯ� ɳɨɞɨ� ɜɩɥɢɜɭ� ɬɢɫɤɭ� ɩɪɟɫɭɜɚɧɧɹ� ɩɪɢ� ɫɩɿɤɚɧɧɿ� ɧɚ�
ɬɟɪɦɨɫɬɿɣɤɿɫɬɶ� ɹɤ� ɩɪɢɪɨɞɧɢɯ�� ɬɚɤ� ɿ� ɲɬɭɱɧɢɯ� ɚɥɦɚɡɿɜ� ɩɨɤɚɡɚɜ�� ɳɨ� ɬɢɫɤ� ɩɪɟɫɭɜɚɧɧɹ� ɩɿɞɜɢɳɭɽ�
ɬɟɦɩɟɪɚɬɭɪɭ�ɪɨɡɭɩɨɪɹɞɤɭɜɚɧɧɹ ɿ� ɝɪɚɮɿɬɢɡɚɰɿʀ ɚɥɦɚɡɿɜ� ɜɫɿɯ�ɬɢɩɿɜ��Ɇɟɬɨɞɢɤɚ�ɜɢɜɱɟɧɧɹ�ɜɩɥɢɜɭ�ɬɢɫɤɭ�
ɧɚ� ɬɟɪɦɨɫɬɿɣɤɿɫɬɶ� ɩɨɥɹɝɚɥɚ� ɜ� ɧɚɫɬɭɩɧɨɦɭ�� ɚɥɦɚɡɧɿ� ɩɨɪɨɲɤɢ� ɡ� ɩɪɢɪɨɞɧɢɯ� ɚɥɦɚɡɿɜ� ɦɚɪɤɢ� Ⱥ���
ɫɢɧɬɟɬɢɱɧɢɯ� ɦɨɧɨɤɪɢɫɬɚɥɿɱɧɢɯ� ɚɥɦɚɡɿɜ� ɦɚɪɨɤ� 6'%������ Ⱥɋ���� ɿ� ɫɢɧɬɟɬɢɱɧɢɯ� ɩɨɥɿɤɪɢɫɬɚɥɿɱɧɢɯ�
ɚɥɦɚɡɿɜ�ɦɚɪɤɢ�ȺɊɄ��ɩɿɞɞɚɜɚɥɢ�ɧɚɝɪɿɜɚɧɧɸ�ɭ�ɜɚɤɭɭɦɿ�ɩɪɢ�ɬɢɫɤɚɯ����������Ƚɉɚ�ɞɨ�ɪɿɡɧɢɯ�ɬɟɦɩɟɪɚɬɭɪ�
ȼɢɡɧɚɱɚɥɢ� ɦɿɰɧɿɫɬɶ� ɚɥɦɚɡɧɢɯ� ɩɨɪɨɲɤɿɜ� ɞɨ� ɿ� ɩɿɫɥɹ� ɧɚɝɪɿɜɚɧɧɹ�� ȼɫɬɚɧɨɜɥɟɧɨ�� ɳɨ� ɩɿɞɜɢɳɟɧɧɹ� ɬɢɫɤɭ�
ɩɪɟɫɭɜɚɧɧɹ� ɩɪɢ� ɧɚɝɪɿɜɚɧɧɿ� ɚɥɦɚɡɿɜ� ɩɪɢɜɨɞɢɬɶ� ɞɨ� ɭɩɨɜɿɥɶɧɟɧɧɹ� ɩɪɨɰɟɫɿɜ� ʀɯɧɶɨʀ ɝɪɚɮɿɬɢɡɚɰɿʀ� ɿ�
ɫɭɬɬɽɜɨɝɨ�ɩɿɞɜɢɳɟɧɧɹ�ɬɟɪɦɨɫɬɿɣɤɨɫɬɿ�ɚɥɦɚɡɿɜ��ɳɨ�ɦɚɸɬɶ�ɜɤɥɸɱɟɧɧɹ�ɦɟɬɚɥɿɜ�ɤɚɬɚɥɿɡɚɬɨɪɿɜ�

Ʉɥɸɱɨɜɿ�ɫɥɨɜɚ��ɚɥɦɚɡɧɿ�ɩɨɪɨɲɤɢ��ɦɿɰɧɿɫɬɶ��ɬɟɪɦɨɫɬɿɣɤɿɫɬɶ��ɬɢɫɤ�

9��,��%XJDNRY��$��9��1RMNLQD��$��,��/DSWHY
675(1*7+�2)�',$021'�0$7(5,$/6�$)7(5�+($7,1*�81'(5�35(6685(
7KH� SXUSRVH�RI� WKLV�ZRUN�ZDV� WR� HVWDEOLVK� WKH� HIIHFW� RI� SUHVVXUH� RQ� WKH� KHDW� UHVLVWDQFH� RI� YDULRXV�

GLDPRQG�PDWHULDOV��7KH�DQDO\VLV�RI�WKH�DYDLODEOH�GDWD�RQ�WKH�HIIHFW�RI�SUHVVLQJ�SUHVVXUH�GXULQJ�VLQWHULQJ�RQ�
WKH� WKHUPDO� VWDELOLW\� RI� ERWK�QDWXUDO� DQG� DUWLILFLDO� GLDPRQGV� VKRZHG� WKDW� WKH� SUHVVLQJ� SUHVVXUH� UDLVHV� WKH�
WHPSHUDWXUH�RI�VRIWHQLQJ�DQG�JUDSKLWL]DWLRQ�RI�DOO�W\SHV�RI�GLDPRQGV��7KH�SURFHGXUH�IRU�VWXG\LQJ�WKH�HIIHFW�RI�
SUHVVXUH�RQ�KHDW�UHVLVWDQFH�ZDV�DV�IROORZV��GLDPRQG�SRZGHUV�IURP�QDWXUDO�GLDPRQGV�RI�JUDGH�$���V\QWKHWLF�
VLQJOH�FU\VWDO�GLDPRQGV�RI�6'%�������$&�����DQG�V\QWKHWLF�SRO\FU\VWDOOLQH�GLDPRQGV�RI�JUDGH�$5.��ZHUH�
KHDWHG� LQ� YDFXXP� DQG� DW� SUHVVXUHV� RI� ����� ���� *3D� WR� GLIIHUHQW� WHPSHUDWXUHV� 'HWHUPLQH� WKH� VWUHQJWK� RI�
GLDPRQG�SRZGHUV�EHIRUH�KHDWLQJ�DQG�DIWHU�KHDWLQJ��,W�ZDV�IRXQG�WKDW�LQFUHDVLQJ�WKH�SUHVVLQJ�SUHVVXUH�ZKHQ�
WKH� GLDPRQGV� DUH� KHDWHG� OHDGV� WR� D� VORZGRZQ� LQ� WKH� SURFHVVHV� RI� WKHLU� JUDSKLWL]DWLRQ� DQG� D� VLJQLILFDQW�
LQFUHDVH�LQ�WKH�WKHUPDO�VWDELOLW\�RI�GLDPRQGV�WKDW�KDYH�LQFOXVLRQV�RI�FDWDO\VW�PHWDOV�

.H\�ZRUGV��GLDPRQG�SRZGHUV��VWUHQJWK��KHDW�UHVLVWDQFH��SUHVVXUH�

Ʌɢɬɟɪɚɬɭɪɚ
�� Ʌɵɫɟɧɤɨ�Ⱥ� ȼ���ɒɭɥɶɦɚɧ�Ʌ� Ⱥ���ɉɭɝɚɱ�ɗ� Ⱥ��Ȼɚɪɨɬɟɪɦɢɱɟɫɤɢɟ�ɭɫɥɨɜɢɹ�ɝɪɚɮɢɬɢɡɚɰɢɢ�

ɚɥɦɚɡɚ�ɢ�Ɋ�Ɍ�ɝɢɫɬɟɪɟɡɢɫ��ɜɨɡɧɢɤɚɸɳɢɣ�ɩɪɢ�ɮɚɡɨɜɨɦ�ɩɪɟɜɪɚɳɟɧɢɢ�ɝɪɚɮɢɬlɚɥɦɚɡ���
ɋɜɟɪɯɬɜɟɪɞɵɟ�ɦɚɬɟɪɢɚɥɵ��±������± ʋ����± ɋ����±���

�� Ʌɵɫɟɧɤɨ�Ⱥ� ȼ���ɒɭɥɶɦɚɧ�Ʌ� Ⱥ���ɉɭɝɚɱ�ɗ� Ⱥ��Ɍɟɧɡɨɪɧɨɟ�ɭɪɚɜɧɟɧɢɟ�ɫɨɫɬɨɹɧɢɹ�ɝɪɚɮɢɬɚ�
ɢ�ɚɥɦɚɡɚ�ɜɛɥɢɡɢ�Ɋ�Ɍ±ɥɢɧɢɢ�ɪɚɜɧɨɜɟɫɢɹ�ɝɪɚɮɢɬ±ɚɥɦɚɡ��� ɋɜɟɪɯɬɜɟɪɞɵɟ�ɦɚɬɟɪɢɚɥɵ��±
������± ʋ����± ɋ����±���

�� ɒɭɥɶɦɚɧ� Ʌ�Ⱥ��� Ʌɵɫɟɧɤɨ� Ⱥ�ȼ��� ɉɭɝɚɱ� ɗ�Ⱥ�� Ȼɚɪɨɬɟɪɦɢɱɟɫɤɢɟ� ɭɫɥɨɜɢɹ� ɨɛɪɚɡɨɜɚɧɢɹ�
ɟɞɢɧɢɱɧɵɯ� ɩɨɩɟɪɟɱɧɵɯ� ɫɲɢɜɨɤ� ɜ� ɝɪɚɮɢɬɟ� ɩɪɢ� ɟɝɨ� ɩɪɟɜɪɚɳɟɧɢɢ� ɜ� ɚɥɦɚɡ ���
ɋɜɟɪɯɬɜɟɪɞɵɟ�ɦɚɬɟɪɢɚɥɵ��± ������± ʋ����± ɋ����±���



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

���

�� Ɏɢɡɢɱɟɫɤɢɟ� ɫɜɨɣɫɬɜɚ� ɚɥɦɚɡɚ�� ɋɩɪɚɜ�� ɩɨɞ� ɪɟɞ��ɇ�ȼ�� ɇɨɜɢɤɨɜɚ�� �Ʉɢɟɜ�� ɇɚɭɤ�� ɞɭɦɤɚ��
����� ± ����ɫ�

�� 9HUHVKFKDJLQ�/� )���<DNRYOHY�(� 1���%XFKQHY�/� 0���'\PRY�%� .��7KH�TXHVWLRQ�DERXW�WKH�
FRQGLWLRQV� RI� HTXLOLEULXP� RI� GLDPRQG� ZLWK� GLIIHUHQW� FDUERQ� PDWHULDOV� �� 7HSORIL]LND�
9\VRNLNK�7HPSHUDWXU��±������± ����± 1 ���± 3�����±����

�� Ʌɨɞɢɡ�Ɋ���ɉɚɪɤɟɪ�Ɋ��Ɋɨɫɬ�ɦɨɧɨɤɪɢɫɬɚɥɥɨɜ��± Ɇ���Ɇɢɪ������� ± ����F�
�� 3URSHUWLHV�RI�GLDPRQG� )LUVW�(GLWLRQ � (G��E\�-� (��)LHOG��/RQGRQ��$FDG��3UHVV������� ± ����S�
�� Ⱥɧɞɪɟɟɜ�ȼ� Ⱦ��ɋɩɨɧɬɚɧɧɚɹ�ɝɪɚɮɢɬɢɡɚɰɢɹ�ɢ�ɬɟɪɦɨɞɟɫɬɪɭɤɰɢɹ�ɚɥɦɚɡɚ�ɩɪɢ�7!�����.���

Ɏɢɡɢɤɚ�ɬɜɟɪɞɨɝɨ�ɬɟɥɚ��± ������± ����± ȼɵɩ�����± ɋ�����±����
�� Ƚɪɚɮɢɬɢɡɚɰɢɹ�ɚɥɦɚɡɚ�ɜ�ɲɢɪɨɤɨɦ�ɞɢɚɩɚɡɨɧɟ�ɞɚɜɥɟɧɢɣ ��Ⱥɧɞɪɟɟɜ�ȼ��Ⱦ���Ȼɨɪɢɦɫɤɢɣ�Ⱥ��

ɂ��� Ɇɚɥɢɤ� ȼ�� Ɋ�� ɢ� ɞɪ�� �� ɋɜɟɪɯɬɜɟɪɞɵɟ� ɢɧɫɬɪɭɦɟɧɬɚɥɶɧɵɟ� ɦɚɬɟɪɢɚɥɵ� ɧɚ� ɪɭɛɟɠɟ�
ɬɵɫɹɱɟɥɟɬɢɣ�� ɩɨɥɭɱɟɧɢɟ�� ɫɜɨɣɫɬɜɚ�� ɩɪɢɦɟɧɟɧɢɟ�� Ɇɚɬɟɪɢɚɥɵ� ɦɟɠɞɭɧɚɪɨɞɧɨɣ�
ɧɚɭɱɧɨ�ɬɟɯɧɢɱɟɫɤɨɣ� ɤɨɧɮɟɪɟɧɰɢɢ� ���� ɢɸɥɹ� ����� ɝ��� ɝ� Ʉɢɟɜ�� ± Ʉɢɟɜ�� ɂɋɆ� ɇȺɇ�
ɍɤɪɚɢɧɵ������� ɋ��������

��� %ULGJPDQ�3�:��$Q�([SHULPHQWDO�&RQWULEXWLRQ�WR�WKH�3UREOHP�RI�'LDPRQG�6\QWKHVLV����-��
&KHP��3K\V� ± ������± ����± 1����± Ɋ����±���

��� %RYHQNɟUN�+� 3���%XQG\�)� 3���+DOO�+� 7���6WURQJ�+� 0��3UHSDUDWLRQ�RI�GLDPRQG��� 1DWXUH��
± ������± �����± 1�������± Ɋ������±�����

��� %DQG\�)� 3���%RYHNHUN�+� 3���6WURQJ�+� 0���:HQWRUI�5� +� 'LDPRQGဨ*UDSKLWH�(TXLOLEULXP�
/LQH�IURP�*URZWK�DQG�*UDSKLWL]DWLRQ�RI�'LDPRQG��� -��&KHP��3KLV� ± ������± ����± 1 ���±
Ɋ�����±����

��� +RUWRQ� 5� 0��� +RUWRQ� 0� '�� 7KH� KLJK�SUHVVXUH� JUDSKLWL]DWLRQ� RI� GLDPRQG ��� +LJK�
7HPSHUDWXUH�± +LJK�3UHVVXUH��±������± ���± Ɋ����±���

��� ȼɟɪɟɳɚɝɢɧ� Ʌ� Ɏ��� Ʉɨɧɹɟɜ� ɘ� ɋ��� Ⱦɨɜɛɧɹ� Ⱥ� ȼ�� Ɍɟɪɦɨɫɬɨɣɤɨɫɬɶ�
ɩɨɥɢɤɪɢɫɬɚɥɥɢɱɟɫɤɢɯ� ɨɛɪɚɡɨɜɚɧɢɣ� ɚɥɦɚɡɚ� ɢ� ɛɨɪɚɡɨɧɚ� ɩɪɢ� ɞɚɜɥɟɧɢɢ� ɞɨ� ��� ɤɛɚɪ� ɜ�
ɭɫɥɨɜɢɹɯ�ɢɯ�ɫɩɟɤɚɧɢɹ�ɫ�ɦɟɬɚɥɥɨɤɟɪɚɦɢɱɟɫɤɢɦɢ�ɫɜɹɡɤɚɦɢ��� Ⱥɥɦɚɡɵ��± ������±ʋ ���±
ɋ���±��

��� ɋɢɧɬɟɬɢɱɟɫɤɢɟ� ɫɜɟɪɯɬɜɟɪɞɵɟ� ɦɚɬɟɪɢɚɥɵ�� ȼ� ��ɯ� ɬ�� Ɍ�� ��� Ʉɨɦɩɨɡɢɰɢɨɧɧɵɟ�
ɫɜɟɪɯɬɜɟɪɞɵɟ�ɦɚɬɟɪɢɚɥɵ��Ɋɟɞɤɨɥ�� ɇɨɜɢɤɨɜɚ�ɇ��ȼ���ɨɬɜ��ɪɟɞ���ɢ�ɞɪ��± Ʉ���ɇɚɭɤ��ɞɭɦɤɚ��
����� ± ����ɫ�

��� ɋɢɦɤɢɧ� ɗ� ɋ��� ɐɵɩɢɧ� ɇ� ȼ�� ȼɥɢɹɧɢɟ� ɜɵɫɨɤɨɝɨ� ɞɚɜɥɟɧɢɹ� ɧɚ� ɬɟɪɦɨɫɬɨɣɤɨɫɬɶ�
ɫɢɧɬɟɬɢɱɟɫɤɢɯ�ɚɥɦɚɡɨɜ��� ȼɡɚɢɦɨɞɟɣɫɬɜɢɟ�ɚɥɦɚɡɨɜ�ɫ�ɠɢɞɤɢɦɢ�ɢ�ɝɚɡɨɜɵɦɢ�ɫɪɟɞɚɦɢ��
± Ʉ���ɂɋɆ�Ⱥɇ�ɍɋɋɊ��������± ɋ� ���±����

��� Ƚɚɪɝɢɧ�ȼ� Ƚ���ɒɢɲɤɢɧ�ȼ� Ⱥ��ȼɥɢɹɧɢɟ�ɞɚɜɥɟɧɢɹ��ɬɟɦɩɟɪɚɬɭɪɵ�ɢ�ɫɪɟɞɵ�ɧɚ�ɩɪɨɱɧɨɫɬɶ�
ɫɢɧɬɟɬɢɱɟɫɤɢɯ�ɚɥɦɚɡɨɜ��� ȼɡɚɢɦɨɞɟɣɫɬɜɢɟ�ɚɥɦɚɡɨɜ�ɫ�ɠɢɞɤɢɦɢ�ɢ�ɝɚɡɨɜɵɦɢ�ɫɪɟɞɚɦɢ��
± Ʉ���ɂɋɆ�Ⱥɇ�ɍɋɋɊ��������± ɋ�����±����

��� ɂɫɫɥɟɞɨɜɚɧɢɟ� ɢɡɦɟɧɟɧɢɣ� ɜ� ɫɢɧɬɟɬɢɱɟɫɤɢɯ� ɚɥɦɚɡɚɯ� ɩɨɫɥɟ� ɬɟɪɦɨɨɛɪɚɛɨɬɤɢ� ɩɪɢ�
ɜɵɫɨɤɢɯ�ɞɚɜɥɟɧɢɹɯ���Ƚ��Ⱥ��ɉɨɞɡɹɪɟɣ��Ɍ��Ⱥ��ɇɚɱɚɥɶɧɚɹ��ɗ��ɋ��&ɢɦɤɢɧ�ɢ�ɞɪ���� Ɏɢɡɢɤɚ�ɢ�
ɬɟɯɧɢɤɚ�ɜɵɫɨɤɢɯ�ɞɚɜɥɟɧɢɣ��± ������± ʋ�����± ɋ����±���

��� 1RMNLQD� $� 9��� /DSWHY� $� ,��� (UPRODHY� $� $�� ,QIOXHQFH� RI� V\QWKHVLV� DQG� FRPSRVLWLRQ�
FRQGLWLRQV� RQ� VWUHQJWK� FKDUDFWHULVWLFV� RI� V\QWKHWLF� FDUERQDGR�W\SH� GLDPRQGV �� +LJK�
3UHVVXUH�5HVHDUFK��± ������± ����± 1������± 3����������

��� 3ROLDNRY�9� 3���(UPRODHY�$� $��� /DSWHY�$� ,��� 3RWHPNLQ�$� $��7KH� LQIOXHQFH� RI�%RURQ�
FRPSRXQG�SDUWLFOHV��7L%���%1&8%��RQ�WKH�WKHUPRVWDELOLW\�DQG�WKH�PHFKDQLFDO�VWUHQJWK�RI�



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

���

WKH�V\QWKHVL]HG�FDUERQDGR�DIWHU�KHDWLQJ ���'LDPRQG�DQG 5HODWHG�0DWHULDOV��± ������± ����±
1�����± 3������±�����

ɉɨɫɬɭɩɢɥɚ���������

5HIHUHQFHV
�� /\VHQNR� $� 9��� 6KXOPDQ� /� $��� 	� 3XJDFK� (� $�� �������� %DURWHUPLFKHVNLH� XVORYLLD�

JUDILWL]DFLL� DOPD]D� L� 3�7�JLVWHUH]LV�� YR]QLND\XVKFKLL SUL� ID]RYRP� SUHYUDVKFKHQLL� JUDILW±
DOPD]� >%DURWKHUPLF�FRQGLWLRQV�IRU�JUDSKLWL]DWLRQ�RI�GLDPRQG�DQG�3��7�K\VWHUHVLV��ZKLFK�
RFFXUV�GXULQJ�WKH�SKDVH�WUDQVIRUPDWLRQ�RI�JUDSKLWHlGLDPRQG@��6YHUKWYHUG\H�PDWHULDO\ ±
6XSHUKDUG�0DWHULDOV� �� ��±�� >LQ�5XVVLDQ@�

�� /\VHQNR�� $�� 9��� 6KXOPDQ�� /� $��� 	� 3XJDFK�� (�� $�� ������� 7HQ]RUQRH� XUDYQHQLH�
VRVWR\DQL\D�JUDILWD�L�DOPD]D�YEOL]L�3�7±OLQLL�UDYQRYHVLLD�JUDILW±DOPD]�>7HQVRU�HTXDWLRQ�RI�
VWDWH� RI� JUDSKLWH� DQG� GLDPRQG� QHDU� 3�7�OLQH� RI� JUDSKLWH�GLDPRQG� HTXLOLEULXP@�
6YHUKWYHUG\H�PDWHULDO\ ± 6XSHUKDUG�0DWHULDOV�������±�� >LQ�5XVVLDQ@�

�� /\VHQNR�� $�� 9��� 6KXOPDQ�� /�� $��� 	� 3XJDFK�� (�� $�� �������� %DURWHUPLFKHVNLH� XVORYLLD�
REUD]RYDQLLD� HGLQLFKQ\NK� SRSHUHFKQ\NK� VVKLYRN� Y� JUDILWH� SUL� HJR� SUHYUDVKHQLL� Y� DOPD]
>%DURWKHUPDO� FRQGLWLRQV� IRU� WKH� IRUPDWLRQ� RI� VLQJOH� FURVV�OLQNV� LQ� JUDSKLWH� GXULQJ� LWV�
WUDQVIRUPDWLRQ� LQWR� GLDPRQG@� 6YHUKWYHUG\H�PDWHULDO\ ± 6XSHUKDUG�0DWHULDOV�� �����±��
>LQ�5XVVLDQ@�

�� 1RYLNRY��1� 9���(GV������������3K\VLFDO�SURSHUWLHV�RI�GLDPRQG��.\LY��1DXNRYD GXPND�
�� 9HUHVKFKDJLQ� /� )��� <DNRYOHY� (� 1��� %XFKQHY� /� 0��� 	� '\PRY� %� .�� �������� 7KH�

TXHVWLRQ�DERXW�WKH�FRQGLWLRQV�RI�HTXLOLEULXP�RI�GLDPRQG�ZLWK�GLIIHUHQW�FDUERQ�PDWHULDOV�
+LJK�7HPSHUDWXUHV�± +LJK�3UHVVXUHV� 9RO� ������ ���±����>LQ�5XVVLDQ@�

�� /RGL]� 5���	�3DUNHU� 5����������5RVW�PRQRNULVWDOORY >*URZWK�RI�VLQJOH�FU\VWDOV@��0RVFRZ��
0LU >LQ�5XVVLDQ@�

�� )LHOG�-� (���(GV������������3URSHUWLHV�RI�GLDPRQG��/RQGRQ��$FDG��3UHVV�
�� $QGUHHY� 9� '����������6SRQWDQQD\D�JUDILWL]DFL\D�L�WHUPRGHVWUXNFL\D DOPD]D�SUL�7!�����

.�>6SRQWDQHRXV�JUDSKLWL]DWLRQ�DQG�WKHUPDO�GHVWUXFWLRQ�RI�GLDPRQG�DW�7!������.@� )L]LND�
WYHUGRJR�WHOD ± 6ROLG�6WDWH�3K\VLFV� ������ ������� >LQ�5XVVLDQ@�

�� $QGUHHY� 9� '��� %RULPVNLL� $� ,��� 0DOLN� 9� 5�� HW� DO�� �������� *UDILWL]DFLLD� DOPD]D� Y�
VKLURNRP�GLDSD]RQH� GDYOHQLL >*UDSKLWL]DWLRQ� RI� GLDPRQG� LQ� D�ZLGH� UDQJH� RI� SUHVVXUHV@��
3URFHHGLQJV� IURP� 6XSHUKDUG� LQVWUXPHQWDO� PDWHULDOV� DW� WKH� WXUQ� RI� WKH� PLOOHQQLXP��
DFTXLVLWLRQ�� SURSHUWLHV�� DSSOLFDWLRQ¶���� 0H]KGXQDURGQDLD� QDXFKQR�WHNKQLFKHVNDLD�
NRQIHUHQ]LLD� ��±�� LLXOLD� ����� KRGD��± ,QWHUQDWLRQDO� VFLHQWLILF� DQG� WHFKQLFDO� FRQIHUHQFH�
�SS���±�����.\LY��,60�1$1�8NUDLQ\�>LQ�5XVVLDQ@�

��� %ULGJPDQ� 3� :�� �������� $Q� ([SHULPHQWDO� &RQWULEXWLRQ� WR� WKH� 3UREOHP� RI� 'LDPRQG�
6\QWKHVLV� -��&KHP��3K\V�� 9RO� ������ ��±���

��� %RYHQNHUN� +� 3��� %XQG\� )� 3��� +DOO� +� 7���	� 6WURQJ� +� 0�� 3UHSDUDWLRQ� RI� GLDPRQG�
1DWXUH� 9RO� ���� ����� ����±�����

��� %DQG\�� )�� 3��� %RYHNHUN�� +�� 3��� 6WURQJ�� +�� 0��� 	� :HQWRUI�� 5�� +�� �������� 'LDPRQGဨ
*UDSKLWH�(TXLOLEULXP�/LQH�IURP�*URZWK�DQG�*UDSKLWL]DWLRQ�RI�'LDPRQG��-��&KHP��3KLV���
9RO� ������ ���±����

��� +RUWRQ� 5�� 0��� 	� +RUWRQ�0�� '�� �������� 7KH� KLJK�SUHVVXUH� JUDSKLWL]DWLRQ� RI� GLDPRQG�
+LJK�7HPSHUDWXUH�± +LJK�3UHVVXUH� �� ��±���



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

���

��� 9HUHVKDJLQ� /� )��� .RQLDHY� <X� 6��� 	� 'RYEQLD� $� 9�� �������� 7HUPRVWRLNRVW�
SROLNULVWDOOLFKHVNLNK�REUD]RYDQLL DOPD]D� L�ERUD]RQD�SUL�GDYOHQLL�GR����NEDU�Y�XVORYLLDNK�
LNK� VSHNDQLLD� V� PHWDOORNHUDPLFKHVNLPL VYLD]NDPL� >7KHUPRVWDELOLW\� RI� SRO\FU\VWDOOLQH�
GLDPRQG� DQG� ERUD]RQH� IRUPDWLRQV� DW� SUHVVXUHV� XS� WR� ��� NEDU� XQGHU� FRQGLWLRQV� RI� WKHLU�
VLQWHULQJ�ZLWK�FHUPHW�ERQGV@� $OPD]\ ± 'LDPRQGV� �� �±� >LQ�5XVVLDQ@�

��� 1RYLNRY�� 1� 9�� �(GV���� ������� &RPSRVLWH� VXSHUKDUG� PDWHULDOV ��� 6\QWKHWLF� VXSHUKDUG�
PDWHULDOV �9ROV���±���9RO����� .\LY��1DXNRYD GXPND�

��� 6LPNLQ� (� 6���	�&\SLQ� 1� 9����������7KH�HIIHFW�RI�KLJK�SUHVVXUH�RQ�WKH�KHDW�UHVLVWDQFH�RI�
V\QWKHWLF� GLDPRQGV� 7KH� LQWHUDFWLRQ� RI� GLDPRQGV�ZLWK� OLTXLG� DQG� JDVHRXV�PHGLD� .\LY��
,60�$1�8665��

��� *DUJLQ� 9� *��� 	� 6KLVKNLQ� 9� $�� �������� ,QIOXHQFH� RI� SUHVVXUH�� WHPSHUDWXUH� DQG�
HQYLURQPHQW� RQ� WKH� VWUHQJWK� RI� V\QWKHWLF� GLDPRQGV� 7KH� LQWHUDFWLRQ� RI� GLDPRQGV� ZLWK�
OLTXLG�DQG�JDVHRXV�PHGLD� .\LY��,60�$1�8665�

��� 3RG]LDUHL�� *� $���1DFKDOQDLD� 7� $���6LPNLQ� (� 6�� HW�DO����������,VVOHGRYDQLH�L]PHQHQLL Y�
VLQWHWLFKHVNLNK� DOPD]DNK� SRVOH� WHUPRREUDERWNL� SUL� Y\VRNLNK� GDYOHQL\DNK� >6WXG\� RI�
FKDQJHV� LQ� V\QWKHWLF� GLDPRQGV� DIWHU� KHDW� WUHDWPHQW� DW� KLJK� SUHVVXUHV@�� )L]LND� L� WHNKQLND�
Y\VRNLNK�GDYOHQLL�± +LJK�SUHVVXUH�SK\VLFV�DQG�WHFKQRORJ\� ��� ��±���

��� 1RMNLQD� $� 9��� /DSWHY� $� ,��� 	� (UPRODHY� $� $�� �������� ,QIOXHQFH� RI� V\QWKHVLV� DQG�
FRPSRVLWLRQ�FRQGLWLRQV�RQ�VWUHQJWK�FKDUDFWHULVWLFV�RI�V\QWKHWLF�FDUERQDGR�W\SH�GLDPRQGV��
+LJK�3UHVVXUH�5HVHDUFK��9RO� �������� ���±����

��� 3ROLDNRY� 9� 3���(UPRODHY� $� $���/DSWHY� $� ,���	�3RWHPNLQ� $� $����������7KH�LQIOXHQFH�
RI�%RURQ� FRPSRXQG� SDUWLFOHV� �7L%��� %1&8%�� RQ� WKH� WKHUPRVWDELOLW\� DQG� WKH�PHFKDQLFDO�
VWUHQJWK�RI�WKH�V\QWKHVL]HG�FDUERQDGR�DIWHU�KHDWLQJ� 'LDPRQG�DQG�5HODWHG�0DWHULDOV� 9RO�
��� ��� ����±�����

ɍȾɄ������������������

ȼ� ɂ��Ʌɚɜɪɢɧɟɧɤɨ��ɞ�ɪ�ɬɟɯɧ��ɧɚɭɤ��Ƚ� Ⱦ��ɂɥɶɧɢɰɤɚɹ��ɇ� Ⱥ��Ɉɥɟɣɧɢɤ��Ɉ� Ɉ��ɉɚɫɢɱɧɵɣ��
ȼ� ȼ��ɋɦɨɤɜɢɧɚ��ɂ� ɇ��Ɂɚɣɰɟɜɚ� ɤɚɧɞɢɞɚɬɵ�ɬɟɯɧɢɱɟɫɤɢɯ�ɧɚɭɤ��Ƚ� Ⱥ��Ȼɚɡɚɥɢɣ��Ɍ� ɇ��Ȼɟɥɹɟɜɚ��

ɘ� ɉ��ɍɳɚɩɨɜɫɤɢɣ��ȿ� Ⱥ��Ȼɚɪɚɧɨɜɫɤɚɹ�

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

ȼɅɂəɇɂȿ�ɎɂɁɂɄɈ�ɆȿɏȺɇɂɑȿɋɄɂɏ�ɂ�ɎɂɁɂɄɈ�ɏɂɆɂɑȿɋɄɂɏ�
ɏȺɊȺɄɌȿɊɂɋɌɂɄ�ɋɂɇɌȿɌɂɑȿɋɄɂɏ�ȺɅɆȺɁɈȼ�Ⱥɋ�� �������ɉɈɋɅȿ�
ɊȺɁȾȿɅȿɇɂə�ȼ�ɆȺȽɇɂɌɇɕɏ�ɂ�ɗɅȿɄɌɊɂɑȿɋɄɂɏ�ɉɈɅəɏ�ɇȺ�
ɂɁɇɈɋɈɋɌɈɃɄɈɋɌɖ�ɒɅɂɎɈȼȺɅɖɇɈȽɈ�ɂɇɋɌɊɍɆȿɇɌȺ

ɗɮɮɟɤɬɢɜɧɨɫɬɶ� ɪɚɛɨɬɵ� ɚɥɦɚɡɧɨɝɨ� ɲɥɢɮɨɜɚɥɶɧɨɝɨ� ɢɧɫɬɪɭɦɟɧɬɚ� ɜɨ� ɦɧɨɝɨɦ� ɡɚɜɢɫɢɬ� ɨɬ�
ɤɚɱɟɫɬɜɚ� ɩɪɢɦɟɧɹɟɦɵɯ� ɲɥɢɮɩɨɪɨɲɤɨɜ� ɫɢɧɬɟɬɢɱɟɫɤɨɝɨ� ɚɥɦɚɡɚ�� ɉɪɢ� ɷɬɨɦ� ɞɟɮɟɤɬɵ� ɤɪɢɫɬɚɥɥɨɜ�
ɚɥɦɚɡɚ��ɨɛɪɚɡɭɸɳɢɟɫɹ�ɜɨ�ɜɪɟɦɹ�ɫɢɧɬɟɡɚ�ɜ�ɩɪɨɰɟɫɫɟ�ɪɨɫɬɚ�ɤɪɢɫɬɚɥɥɨɜ�ɚɥɦɚɡɚ��ɤɚɤ�ɨɛɴɟɦɧɵɟ��ɬɚɤ�ɢ�
ɞɟɮɟɤɬɵ�ɩɨɜɟɪɯɧɨɫɬɢ�ɨɛɭɫɥɨɜɥɢɜɚɸɬ�ɦɚɝɧɢɬɧɵɟ�ɢ� ɷɥɟɤɬɪɨɩɪɨɜɨɞɧɵɟ� ɫɜɨɣɫɬɜɚ�ɩɨɪɨɲɤɨɜ�ɚɥɦɚɡɚ��


