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ɍȾɄ������������������������@����

Ʉɚɫɢɦɨɜ�ɗ�Ɇ���Ʉɚɡɵɦɨɜɚ�Ȼ�ɏ���ɒɚɯɦɚɥɢɟɜɚ�Ⱥ�Ɇ�

ȼɅɂəɇɂȿ�ȺɇɌɂȺɇȽɂɈȽȿɇɇɈɃ�ɌȿɊȺɉɂɂ�ɇȺ�ɆɈɊɎɈɅɈȽɂɑȿɋɄɂȿ
ɂ�ɎɍɇɄɐɂɈɇȺɅɖɇɕȿ�ɉȺɊȺɆȿɌɊɕ�ȽɅȺɁȺ�ɉɊɂ�ɊȺɁɅɂɑɇɕɏ
ɋɌȺȾɂəɏ�ȾɂȺȻȿɌɂɑȿɋɄɈɃ�ɊȿɌɂɇɈɉȺɌɂɂ�ɍ�ȻɈɅɖɇɕɏ�ɋȺɏȺɊɇɕɆ�
ȾɂȺȻȿɌɈɆ���ȽɈ�ɌɂɉȺ�

ɇɚɰɢɨɧɚɥɶɧɵɣ�ɐɟɧɬɪ�Ɉɮɬɚɥɶɦɨɥɨɝɢɢ�ɢɦɟɧɢ�ɚɤɚɞɟɦɢɤɚ�Ɂɚɪɢɮɵ�Ⱥɥɢɟɜɨɣ��Ⱥɡɟɪɛɚɣɞɠɚɧ��ɝ�Ȼɚɤɭ�

Ʉɥɸɱɟɜɵɟ�ɫɥɨɜɚ� Ʌɭɰɟɧɬɢɫ��ɧɟɩɪɨɥɢɮɟɪɚɬɢɜɧɚɹ�ɢ�ɩɪɨɥɢɮɟɪɚɬɢɜɧɚɹ�ɞɢɚɛɟɬɢɱɟɫɤɚɹ�ɪɟɬɢɧɨɩɚɬɢɹ

ȼɨ�ɜɫɟɦ�ɦɢɪɟ�ɤɨɥɢɱɟɫɬɜɨ�ɛɨɥɶɧɵɯ�ɫɚɯɚɪɧɵɦ�ɞɢɚɛɟɬɨɦ��ɋȾ��ɧɟɭɤɥɨɧɧɨ�ɪɚɫɬɟɬ��Ɉɞɧɨ�ɢɡ�ɟɝɨ�ɫɟɪɶɟɡɧɵɯ
ɨɫɥɨɠɧɟɧɢɣ�±�ɧɟɩɪɨɥɢɮɟɪɚɬɢɜɧɚɹ�ɢ�ɩɪɨɥɢɮɟɪɚɬɢɜɧɚɹ�ɞɢɚɛɟɬɢɱɟɫɤɚɹ�ɪɟɬɢɧɨɩɚɬɢɹ��ɉɪɢɡɧɚɤɨɦ�ɩɟɪɟɯɨɞɚ
ɧɟɩɪɨɥɢɮɟɪɚɬɢɜɧɨɣ�ɫɬɚɞɢɢ�ɜ�ɩɪɨɥɢɮɟɪɚɬɢɜɧɭɸ�ɫɥɭɠɢɬ�ɨɛɪɚɡɨɜɚɧɢɟ�ɧɨɜɵɯ�ɫɨɫɭɞɨɜ�ɜ�ɫɟɬɱɚɬɤɟ��ɋɨɫɭɞɢɫɬɨɟ
ɧɨɜɨɨɛɪɚɡɨɜɚɧɢɟ�ɹɜɥɹɟɬɫɹ�ɧɚɱɚɥɨɦ�ɫɟɪɶɟɡɧɨɝɨ�ɩɚɬɨɥɨɝɢɱɟɫɤɨɝɨ�ɩɪɨɰɟɫɫɚ��ɤɨɬɨɪɵɣ�ɩɪɢɜɨɞɢɬ�ɤ�ɜɵɪɚɠɟɧɧɨ�
ɦɭ�ɫɧɢɠɟɧɢɸ�ɡɪɟɧɢɹ�ɢɥɢ�ɩɨɥɧɨɣ�ɟɝɨ�ɩɨɬɟɪɟ�>�������@�

ɉɪɨɰɟɫɫ�ɧɨɜɨɨɛɪɚɡɨɜɚɧɢɹ�ɫɨɫɭɞɨɜ�ɫɟɬɱɚɬɤɢ�ɧɚɯɨɞɢɬɫɹ�ɩɨɞ�ɤɨɧɬɪɨɥɟɦ�ɫɬɢɦɭɥɢɪɭɸɳɢɯ��ɚɧɝɢɨɝɟɧɧɵɯ�
ɢ�ɢɧɝɢɛɢɪɭɸɳɢɯ��ɚɧɬɢɚɧɝɢɨɝɟɧɧɵɯ��ɮɚɤɬɨɪɨɜ�>����@��ɋɦɟɳɟɧɢɟ�ɱɚɲɢ�ɜɟɫɨɜ�ɜ�ɫɬɨɪɨɧɭ�ɚɧɬɢɚɧɝɢɨɝɟɧɧɵɯ�
ɮɚɤɬɨɪɨɜ�ɢ�ɩɪɢɜɨɞɢɬ�ɤ�ɪɚɡɜɢɬɢɸ�ɩɚɬɨɥɨɝɢɱɟɫɤɨɝɨ�ɚɧɝɢɨɝɟɧɟɡɚ�>��������@�

Ɋɚɫɲɢɪɟɧɢɟ�ɩɥɨɳɚɞɢ�ɝɢɩɨɩɟɪɮɭɡɢɢ�ɫɟɬɱɚɬɤɢ��ɫɧɢɠɟɧɢɟ�ɤɨɧɰɟɧɬɪɚɰɢɢ�ɤɢɫɥɨɪɨɞɚ��ɢɡɦɟɧɟɧɢɟ�ɪɇ��ɝɢ�
ɩɟɪɝɥɢɤɟɦɢɹ�ɢ�ɦɧɨɝɢɟ�ɞɪɭɝɢɟ�ɩɚɬɨɥɨɝɢɱɟɫɤɢɟ�ɮɚɤɬɨɪɵ�ɩɪɢɜɨɞɹɬ�ɤ�ɚɤɬɢɜɚɰɢɢ�ɩɪɨɚɧɝɢɨɝɟɧɧɵɯ�ɮɚɤɬɨɪɨɜ
�ɷɩɢɞɟɪɦɚɥɶɧɵɣ�ɪɨɫɬɨɜɨɣ�ɮɚɤɬɨɪ��ɨɫɧɨɜɧɨɣ�ɮɢɛɪɨɛɥɚɫɬɧɵɣ�ɪɨɫɬɨɜɨɣ�ɮɚɤɬɨɪ��ɬɪɨɦɛɨɰɢɬɚɪɧɵɣ�ɪɨɫɬɨɜɨɣ
ɮɚɤɬɨɪ�ɢ�ɢɧɬɟɪɥɟɣɤɢɧ���>�������@�ɢ��ɤɚɤ�ɫɥɟɞɫɬɜɢɟ��ɤ�ɭɜɟɥɢɱɟɧɢɸ�ɭɪɨɜɧɹ�ɷɤɫɩɪɟɫɫɢɢ�ɞɨɦɢɧɢɪɭɸɳɟɝɨ�ɮɚɤ�
ɬɨɪɚ�ɚɧɝɢɨɝɟɧɟɡɚ���ɫɨɫɭɞɢɫɬɨɝɨ�ɷɧɞɨɬɟɥɢɚɥɶɧɨɝɨ�ɮɚɤɬɨɪ�ɪɨɫɬɚ��9(*)��>������@�

Ⱥɧɬɢɚɧɝɢɨɝɟɧɧɚɹ�ɬɟɪɚɩɢɹ���ɨɞɧɨ�ɢɡ�ɚɤɬɭɚɥɶɧɵɯ�ɧɚɩɪɚɜɥɟɧɢɣ�ɩɪɢ�ɥɟɱɟɧɢɢ�ɞɢɚɛɟɬɢɱɟɫɤɨɣ�ɪɟɬɢɧɨɩɚɬɢɢ�
ɧɚɩɪɚɜɥɟɧɧɨɟ�ɧɚ�ɫɧɢɠɟɧɢɟ�ɫɨɫɭɞɢɫɬɨɝɨ�ɧɨɜɨɨɛɪɚɡɨɜɚɧɢɹ�ɩɭɬɟɦ�ɫɧɢɠɟɧɢɹ�ɩɪɨɧɢɰɚɟɦɨɫɬɢ�ɫɨɫɭɞɢɫɬɵɯ�ɫɬɟ�
ɧɨɤ�ɜ�ɬɤɚɧɹɯ�ɝɥɚɡɚ�ɩɪɢ�ɩɨɦɨɳɢ�ɚɧɬɢ�9(*)�ɩɪɟɩɚɪɚɬɨɜ�>�����@�

ȼ�ɫɜɹɡɢ�ɫ�ɜɵɲɟɢɡɥɨɠɟɧɧɵɦ�ɧɚɦɢ�ɛɵɥɨ�ɩɪɢɧɹɬɨ�ɪɟɲɟɧɢɟ�ɢɡɭɱɢɬɶ�ɤɥɢɧɢɤɨ�ɮɭɧɤɰɢɨɧɚɥɶɧɵɟ�ɨɫɨɛɟɧɧɨ�
ɫɬɢ�ɞɢɚɛɟɬɢɱɟɫɤɨɣ�ɪɟɬɢɧɨɩɚɬɢɢ�ɭ�ɩɚɰɢɟɧɬɨɜ�ɫ�ɋȾ���ɝɨ�ɬɢɩɚ�ɧɚ�ɮɨɧɟ�ɥɟɱɟɧɢɹ�ɚɧɬɢɚɧɝɢɨɝɟɧɧɵɦ�ɩɪɟɩɚɪɚɬɨɦ
Ʌɭɰɟɧɬɢɫ��ɪɚɧɢɛɢɡɭɦɚɛ��

ɂɫɫɥɟɞɨɜɚɧɢɟ�ɩɪɨɜɨɞɢɥɨɫɶ�ɧɚ�ɛɚɡɟ�ɨɬɞɟɥɟɧɢɹ�ɝɥɚɡɧɵɯ�ɨɫɥɨɠɧɟɧɢɣ�ɫɚɯɚɪɧɨɝɨ�ɞɢɚɛɟɬɚ�ɇɚɰɢɨɧɚɥɶɧɨɝɨ�
ɐɟɧɬɪɚ�Ɉɮɬɚɥɶɦɨɥɨɝɢɢ�ɢɦɟɧɢ�ɚɤɚɞɟɦɢɤɚ�Ɂɚɪɢɮɵ�Ⱥɥɢɟɜɨɣ�

ɐɟɥɶ�ɢɫɫɥɟɞɨɜɚɧɢɹ��
ɂɡɭɱɢɬɶ�ɜɥɢɹɧɢɟ�ɢɧɬɪɚɜɢɬɪɟɚɥɶɧɨɝɨ�ɜɜɟɞɟɧɢɹ�Ʌɭɰɟɧɬɢɫɚ�ɧɚ�ɦɨɪɮɨɥɨɝɢɱɟɫɤɢɟ�ɢ�ɮɭɧɤɰɢɨɧɚɥɶɧɵɟ�ɩɚɪɚ�

ɦɟɬɪɵ�ɝɥɚɡɚ�ɩɪɢ�ɪɚɡɥɢɱɧɵɯ�ɫɬɚɞɢɹɯ�ɞɢɚɛɟɬɢɱɟɫɤɨɣ�ɪɟɬɢɧɨɩɚɬɢɢ��ɫɨɩɪɨɜɨɠɞɚɸɳɟɣɫɹ�ɦɚɤɭɥɹɪɧɵɦ�ɨɬɟɤɨɦ�
ɭ�ɛɨɥɶɧɵɯ�ɫ�ɫɚɯɚɪɧɵɦ�ɞɢɚɛɟɬɨɦ���ɝɨ�ɬɢɩɚ�

Ɇɚɬɟɪɢɚɥɵ�ɢ�ɦɟɬɨɞɵ�ɢɫɫɥɟɞɨɜɚɧɢɹ�
ɂɫɫɥɟɞɨɜɚɧɨ����ɩɚɰɢɟɧɬɚ�����ɝɥɚɡ��ɫ�ɞɢɚɛɟɬɢɱɟɫɤɨɣ�ɪɟɬɢɧɨɩɚɬɢɟɣ�ɧɚ�ɮɨɧɟ�ɋȾ���ɝɨ�ɬɢɩɚ��ɤɨɬɨɪɵɟ�ɛɵɥɢ�

ɪɚɡɞɟɥɟɧɵ�ɧɚ�ɞɜɟ�ɝɪɭɩɩɵ��ɨɫɧɨɜɧɚɹ��ɜ�ɫɯɟɦɭ�ɥɟɱɟɧɢɹ�ɜɤɥɸɱɟɧ�Ʌɭɰɟɧɬɢɫ��ɢ�ɤɨɧɬɪɨɥɶɧɚɹ��ɜ�ɫɯɟɦɭ�ɥɟɱɟɧɢɹ
ɧɟ�ɜɤɥɸɱɟɧ�Ʌɭɰɟɧɬɢɫ��

Ⱦɢɚɛɟɬɢɱɟɫɤɚɹ�ɪɟɬɢɧɨɩɚɬɢɹ�ɭ�ɜɫɟɯ�ɩɚɰɢɟɧɬɨɜ��ɜɨɲɟɞɲɢɯ�ɜ�ɢɫɫɥɟɞɨɜɚɧɢɟ��ɛɵɥɚ�ɩɨɞɬɜɟɪɠɞɟɧɚ�ɞɚɧɧɵɦɢ�
ɨɛɴɟɤɬɢɜɧɨɝɨ�ɨɮɬɚɥɶɦɨɥɨɝɢɱɟɫɤɨɝɨ�ɨɛɫɥɟɞɨɜɚɧɢɹ�

Ɉɫɧɨɜɧɚɹ�ɝɪɭɩɩɚ�ɜɤɥɸɱɚɥɚ����ɩɚɰɢɟɧɬɨɜ�ɫ�ɞɢɚɛɟɬɢɱɟɫɤɨɣ�ɪɟɬɢɧɨɩɚɬɢɟɣ��ɫɨɩɪɨɜɨɠɞɚɸɳɟɣɫɹ�ɦɚɤɭɥɹɪ�
ɧɵɦ�ɨɬɟɤɨɦ��ɢɡ�ɧɢɯ����±�ɫ�ɩɪɨɥɢɮɟɪɚɬɢɜɧɨɣ�ɫɬɚɞɢɟɣ�ɢ���±�ɫ�ɧɟɩɪɨɥɢɮɟɪɚɬɢɜɧɨɣ�ɫɬɚɞɢɟɣ��ȼɫɟɦ�ɩɚɰɢɟɧɬɚɦ�
ɨɫɧɨɜɧɨɣ�ɝɪɭɩɩɵ�ɜɵɩɨɥɧɹɥɚɫɶ�ɢɧɬɪɚɜɢɬɪɟɚɥɶɧɚɹ�ɢɧɴɟɤɰɢɹ�ɩɪɟɩɚɪɚɬɚ�Ʌɭɰɟɧɬɢɫ�

ɋɪɟɞɧɢɣ�ɜɨɡɪɚɫɬ�ɩɚɰɢɟɧɬɨɜ�ɨɫɧɨɜɧɨɣ�ɝɪɭɩɩɵ�ɫɨɫɬɚɜɢɥ��������ɥɟɬ��Ɋɚɫɩɪɟɞɟɥɟɧɢɟ�ɩɨ�ɩɨɥɨɜɨɦɭ�ɩɪɢɡɧɚ�
ɤɭ�ɜ�ɨɫɧɨɜɧɨɣ�ɝɪɭɩɩɟ�ɜɵɝɥɹɞɟɥɨ�ɫɥɟɞɭɸɳɢɦ�ɨɛɪɚɡɨɦ����ɠɟɧɳɢɧ�ɢ����ɦɭɠɱɢɧ��Ⱦɥɢɬɟɥɶɧɨɫɬɶ�ɬɟɱɟɧɢɹ�ɋȾ�
��ɝɨ�ɬɢɩɚ������ɥɟɬ�ɨɬɦɟɱɟɧɚ�ɭ�����������ɩɚɰɢɟɧɬɨɜ���ɛɨɥɟɟ����ɬɢ�ɥɟɬ�±�ɭ����������ɩɚɰɢɟɧɬɨɜ���

ɉɨɤɚɡɚɬɟɥɢ�ɝɥɢɤɟɦɢɢ�ɧɚɬɨɳɚɤ�ɭ�ɩɚɰɢɟɧɬɨɜ�ɫɨɫɬɚɜɢɥɢ���������ɦɦɨɥɶ�ɥ��ɋɪɟɞɧɢɟ�ɡɧɚɱɟɧɢɹ�ɝɥɢɤɢɪɨɜɚɧ�
ɧɨɝɨ�ɝɟɦɨɝɥɨɛɢɧɚ��+E$�F��ɭ�ɩɚɰɢɟɧɬɨɜ�ɛɵɥɢ�ɪɚɜɧɵ����������

Ʉɨɧɬɪɨɥɶɧɚɹ�ɝɪɭɩɩɚ�ɜɤɥɸɱɚɥɚ����ɩɚɰɢɟɧɬɨɜ�����ɝɥɚɡ��ɫ�ɞɢɚɛɟɬɢɱɟɫɤɨɣ�ɪɟɬɢɧɨɩɚɬɢɟɣ��ɫɨɩɪɨɜɨɠɞɚɸ�
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ɳɟɣɫɹ�ɦɚɤɭɥɹɪɧɵɦ�ɨɬɟɤɨɦ��ɢɡ�ɧɢɯ���±�ɫ�ɩɪɨɥɢɮɟɪɚɬɢɜɧɨɣ�ɫɬɚɞɢɟɣ�ɢ���±�ɫ�ɧɟɩɪɨɥɢɮɟɪɚɬɢɜɧɨɣ�ɫɬɚɞɢɟɣ��ȼ
ɷɬɭ�ɝɪɭɩɩɭ�ɛɵɥɢ�ɜɤɥɸɱɟɧɵ�ɩɚɰɢɟɧɬɵ��ɩɨ�ɤɚɤɢɦ�ɬɨ�ɩɪɢɱɢɧɚɦ�ɨɬɤɚɡɚɜɲɢɟɫɹ�ɨɬ�ɢɧɴɟɤɰɢɢ�Ʌɭɰɟɧɬɢɫɚ�ɢ�ɩɪɨ�
ɜɟɞɟɧɢɹ�ɥɚɡɟɪɤɨɚɝɭɥɹɰɢɢ��ɤɨɬɨɪɵɟ�ɩɨɥɭɱɚɥɢ�ɫɚɯɚɪɨɫɧɢɠɚɸɳɢɟ�ɩɪɟɩɚɪɚɬɵ�ɢ�ɚɧɝɢɨɩɪɨɬɟɤɬɨɪɵ�

ɋɪɟɞɧɢɣ�ɜɨɡɪɚɫɬ�ɩɚɰɢɟɧɬɨɜ�ɤɨɧɬɪɨɥɶɧɨɣ�ɝɪɭɩɩɵ�ɫɨɫɬɚɜɢɥ��������ɝɨɞɚ��ɂɡ�ɧɢɯ���ɠɟɧɳɢɧ�ɢ���ɦɭɠɱɢɧ��
Ⱦɥɢɬɟɥɶɧɨɫɬɶ�ɬɟɱɟɧɢɹ�ɋȾ���ɝɨ�ɬɢɩɚ������ɥɟɬ�ɨɬɦɟɱɟɧɚ�ɭ��������ɩɚɰɢɟɧɬɨɜ���ɛɨɥɟɟ����ɬɢ�ɥɟɬ�±�ɭ�������
ɩɚɰɢɟɧɬɨɜ��

ɉɨɤɚɡɚɬɟɥɢ�ɝɥɢɤɟɦɢɢ�ɧɚɬɨɳɚɤ�ɭ�ɩɚɰɢɟɧɬɨɜ�ɫɨɫɬɚɜɢɥɢ���������ɦɦɨɥɶ�ɥ��ɋɪɟɞɧɢɟ�ɡɧɚɱɟɧɢɹ�ɝɥɢɤɢɪɨɜɚɧ�
ɧɨɝɨ�ɝɟɦɨɝɥɨɛɢɧɚ��+E$�F��ɭ�ɩɚɰɢɟɧɬɨɜ�ɛɵɥɢ�ɪɚɜɧɵ����������

Ɇɟɬɨɞɵ�
�� Ɉɩɬɢɱɟɫɤɚɹ�ɤɨɝɟɪɟɧɬɧɚɹ�ɬɨɦɨɝɪɚɮɢɹ��ɈɄɌ��6SHFWUDO�&LUUXV�+'�2&7��&DUO�=HLVV�0HGLWHF��86$
�� Ɍɨɧɨɦɟɬɪɢɹ�ɝɥɚɡɚ�ɫ�ɩɨɦɨɳɶɸ�ɛɟɫɤɨɧɬɚɤɬɧɨɝɨ�ɬɨɧɨɦɟɬɪɚ��ɧɨɪɦɚɬɢɜɧɵɦ�ɜɧɭɬɪɢɝɥɚɡɧɵɦ�ɞɚɜɥɟɧɢ�

ɟɦ�ɫɱɢɬɚɥɢ������ɦɦ�ɪɬ��ɫɬ�
�� Ɇɢɤɪɨɩɟɪɢɦɟɬɪɢɹ�ɫ�ɩɪɢɦɟɧɟɧɢɟɦ�ɦɢɤɪɨɩɟɪɢɦɟɬɪɚ�ɆɊ���ɮɢɪɦɵ�0DLD��&HQWHU9XH��,WDO\��
�� ɋɬɚɬɢɫɬɢɱɟɫɤɚɹ�ɨɛɪɚɛɨɬɤɚ�ɞɚɧɧɵɯ�ɩɪɨɜɟɞɟɧɧɨɝɨ�ɢɫɫɥɟɞɨɜɚɧɢɹ�ɨɫɭɳɟɫɬɜɥɹɥɚɫɶ�ɫ�ɢɫɩɨɥɶɡɨɜɚɧɢɟɦ

ɩɪɨɝɪɚɦɦ�([FHO�ɢ�©Ȼɢɨɫɬɚɬª�
Ɋɟɡɭɥɶɬɚɬɵ�ɢɫɫɥɟɞɨɜɚɧɢɹ��
ȼ�ɪɟɡɭɥɶɬɚɬɟ�ɩɪɨɜɟɞɟɧɧɨɝɨ�ɢɫɫɥɟɞɨɜɚɧɢɹ� ɜɵɹɜɥɟɧɨ�ɞɨɫɬɨɜɟɪɧɨɟ� ɭɜɟɥɢɱɟɧɢɟ� ɨɫɬɪɨɬɵ� ɡɪɟɧɢɹ�ɭ�ɩɚɰɢ�

ɟɧɬɨɜ�ɨɫɧɨɜɧɨɣ�ɝɪɭɩɩɵ�ɧɚ�ɮɨɧɟ�ɢɧɬɪɚɜɢɬɪɟɚɥɶɧɨɝɨ�ɜɜɟɞɟɧɢɹ�Ʌɭɰɟɧɬɢɫɚ������������ɞɨ�ɥɟɱɟɧɢɹ�����������
ɩɨɫɥɟ�ɥɟɱɟɧɢɹ��S��������ɪɢɫ����

0,33±0,04

До лечения

После лечения
0,5±0,04

Ɋɢɫ����Ɉɫɬɪɨɬɚ�ɡɪɟɧɢɹ�ɭ�ɩɚɰɢɟɧɬɨɜ�ɨɫɧɨɜɧɨɣ�ɝɪɭɩɩɵ�ɧɚ�ɮɨɧɟ�ɢɧɬɪɚɜɢɬɪɟɚɥɶɧɨɝɨ�ɜɜɟɞɟɧɢɹ�Ʌɭɰɟɧɬɢɫɚ

ɍ�ɩɚɰɢɟɧɬɨɜ�ɫ�ɞɢɚɛɟɬɢɱɟɫɤɨɣ�ɧɟɩɪɨɥɢɮɟɪɚɬɢɜɧɨɣ�ɪɟɬɢɧɨɩɚɬɢɟɣ�������������ɛɵɥɢ�ɨɬɦɟɱɟɧɵ�ɛɨɥɟɟ�ɜɵ�
ɫɨɤɢɟ�ɩɨɤɚɡɚɬɟɥɢ�ɩɪɢɪɨɫɬɚ�ɨɫɬɪɨɬɵ�ɡɪɟɧɢɹ�ɩɨ�ɨɬɧɨɲɟɧɢɸ�ɤ�ɩɚɰɢɟɧɬɚɦ�ɫ�ɞɢɚɛɟɬɢɱɟɫɤɨɣ�ɩɪɨɥɢɮɟɪɚɬɢɜɧɨɣ�
ɪɟɬɢɧɨɩɚɬɢɟɣ� ������������� ɨɞɧɚɤɨ�ɞɨɫɬɨɜɟɪɧɵɯ�ɪɚɡɥɢɱɢɣ�ɧɟ� ɨɛɧɚɪɭɠɟɧɨ� �S��������ɂɫɯɨɞɧɵɟ�ɩɨɤɚɡɚɬɟɥɢ�
ɨɫɬɪɨɬɵ�ɡɪɟɧɢɹ�ɭ�ɩɚɰɢɟɧɬɨɜ�ɨɫɧɨɜɧɨɣ�������������ɢ�ɤɨɧɬɪɨɥɶɧɨɣ��������������ɝɪɭɩɩ�ɞɨɫɬɨɜɟɪɧɨ�ɧɟ�ɪɚɡɥɢ�
ɱɚɥɢɫɶ�S�������ɉɪɢ�ɷɬɨɦ�ɭ�ɩɚɰɢɟɧɬɨɜ�ɨɫɧɨɜɧɨɣ�ɝɪɭɩɩɵ������������ɱɟɪɟɡ���ɦɟɫɹɰ�ɩɨɫɥɟ�ɢɧɴɟɤɰɢɢ�Ʌɭɰɟɧɬɢ�
ɫɚ�ɩɨɤɚɡɚɬɟɥɢ�ɨɫɬɪɨɬɵ�ɡɪɟɧɢɹ�ɞɨɫɬɨɜɟɪɧɨ��S�������ɩɪɟɜɵɲɚɥɢ�ɬɚɤɨɜɵɟ�ɭ�ɩɚɰɢɟɧɬɨɜ�ɤɨɧɬɪɨɥɶɧɨɣ�ɝɪɭɩɩɵ�
�������������ɪɢɫ����

0,35±0,05

0,5±0,04

0

Контрольная
группа

Основная
группа

0,1 0,2 0,3 0,4 0,5

Ɋɢɫ����ɉɨɤɚɡɚɬɟɥɢ�ɨɫɬɪɨɬɵ�ɡɪɟɧɢɹ�ɱɟɪɟɡ���ɦɟɫɹɰ�ɜ�ɨɛɟɢɯ�ɝɪɭɩɩ
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Ȼɵɥ�ɩɪɨɜɟɞɟɧ�ɫɪɚɜɧɢɬɟɥɶɧɵɣ�ɚɧɚɥɢɡ�ɩɨɤɚɡɚɬɟɥɟɣ�ɨɩɬɢɱɟɫɤɨɣ�ɤɨɝɟɪɟɧɬɧɨɣ�ɬɨɦɨɝɪɚɮɢɢ��ɈɄɌ��ɨɫɧɨɜɧɨɣ
ɢ�ɤɨɧɬɪɨɥɶɧɨɣ�ɝɪɭɩɩ��Ɋɟɡɭɥɶɬɚɬɵ�ɩɪɟɞɫɬɚɜɥɟɧɵ�ɜ�ɬɚɛɥɢɰɟ�ʋ��

Ʉɚɤ�ɫɥɟɞɭɟɬ�ɢɡ�ɬɚɛɥɢɰɵ�ʋ���ɢɫɯɨɞɧɵɟ�ɡɧɚɱɟɧɢɹ�ɬɨɥɳɢɧɵ�ɫɟɬɱɚɬɤɢ�ɛɵɥɢ�ɞɨɫɬɨɜɟɪɧɨ�ɜɵɲɟ�ɩɪɢ�ɩɪɨɥɢ�
ɮɟɪɚɬɢɜɧɨɣ�ɞɢɚɛɟɬɢɱɟɫɤɨɣ�ɪɟɬɢɧɨɩɚɬɢɢ��ɱɟɦ�ɩɪɢ�ɧɟɩɪɨɥɢɮɟɪɚɬɢɜɧɨɣ�ɞɢɚɛɟɬɢɱɟɫɤɨɣ�ɪɟɬɢɧɨɩɚɬɢɢ�ɤɚɤ�ɭ
ɩɚɰɢɟɧɬɨɜ�ɢɡ�ɨɫɧɨɜɧɨɣ��ɬɚɤ�ɢ�ɭ�ɩɚɰɢɟɧɬɨɜ�ɢɡ�ɤɨɧɬɪɨɥɶɧɨɣ�ɝɪɭɩɩɵ��
���ɩɪɢ�ɪ���������ɩɪɢ�ɫɪɚɜɧɟɧɢɢ�ɝɪɭɩɩ�
ɜ�ɰɟɥɨɦ�ɩɨ�ɷɬɨɦɭ�ɩɨɤɚɡɚɬɟɥɸ�ɞɨɫɬɨɜɟɪɧɵɯ�ɪɚɡɥɢɱɢɣ�ɧɟ�ɨɛɧɚɪɭɠɟɧɨ��ɩɪɢ�ɪ���������Ⱥ�ɩɪɢ�ɞɢɧɚɦɢɱɟɫɤɨɦ
ɢɫɫɥɟɞɨɜɚɧɢɢ� ɱɟɪɟɡ�ɦɟɫɹɰ� ɩɨɫɥɟ� ɢɧɬɪɚɜɢɬɪɟɚɥɶɧɨɝɨ� ɜɜɟɞɟɧɢɹ� ɩɪɟɩɚɪɚɬɚ�Ʌɭɰɟɧɬɢɫ� ɬɨɥɳɢɧɚ� ɫɟɬɱɚɬɤɢ� ɭ�
ɩɚɰɢɟɧɬɨɜ�ɨɫɧɨɜɧɨɣ�ɝɪɭɩɩɵ�ɨɤɚɡɚɥɚɫɶ�ɞɨɫɬɨɜɟɪɧɨ�ɦɟɧɶɲɟ�ɩɨ�ɫɪɚɜɧɟɧɢɸ�ɫ�ɤɨɧɬɪɨɥɟɦ��ǜ� ��ɩɪɢ�ɪ���������
ɋɥɟɞɭɟɬ�ɨɬɦɟɬɢɬɶ��ɱɬɨ�ɤɨɧɬɪɨɥɶɧɵɟ�ɩɨɤɚɡɚɬɟɥɢ�ɬɨɥɳɢɧɵ�ɫɟɬɱɚɬɤɢ�ɭ�ɩɚɰɢɟɧɬɨɜ�ɫ�ɞɢɚɛɟɬɢɱɟɫɤɨɣ�ɧɟɩɪɨɥɢ�
ɮɟɪɚɬɢɜɧɨɣ�ɪɟɬɢɧɨɩɚɬɢɟɣ�ɨɤɚɡɚɥɢɫɶ�ɞɨɫɬɨɜɟɪɧɨ�ɧɢɠɟ��ɱɟɦ�ɭ�ɩɚɰɢɟɧɬɨɜ�ɫ�ɩɪɨɥɢɮɟɪɚɬɢɜɧɨɣ�ɞɢɚɛɟɬɢɱɟɫɤɨɣ�
ɪɟɬɢɧɨɩɚɬɢɟɣ������ɩɪɢ�ɪ��������ɪɢɫ������

Ɍɚɛɥɢɰɚ�ʋ��
ɉɨɤɚɡɚɬɟɥɢ�ɈɄɌ�ɭ�ɩɚɰɢɟɧɬɨɜ�ɫ�ɞɢɚɛɟɬɢɱɟɫɤɨɣ�ɪɟɬɢɧɨɩɚɬɢɟɣ
Ʉɨɥɢɱɟɫɬɜɨ�ɩɚɰɢɟɧɬɨɜ�ɨɫɧɨɜɧɨɣ�ɝɪɭɩɩɵ��ɤɨɬɨ�

ɪɵɦ�ɛɵɥɚ�ɩɪɨɜɟɞɟɧɚ�ɈɄɌ��Q ��
Ʉɨɥɢɱɟɫɬɜɨ�ɩɚɰɢɟɧɬɨɜ�ɤɨɧɬɪɨɥɶɧɨɣ�ɝɪɭɩɩɵ��

ɤɨɬɨɪɵɦ�ɛɵɥɚ�ɩɪɨɜɟɞɟɧɚ�ɈɄɌ��Q ��
ɉɪɨɥɢɮɟɪɚɬɢɜɧɚɹ�
ɞɢɚɛɟɬɢɱɟɫɤɚɹ�ɪɟɬɢ�

ɧɨɩɚɬɢɹ��Q ��

ɇɟɩɪɨɥɢɮɟɪɚɬɢɜɧɚɹ�
ɞɢɚɛɟɬɢɱɟɫɤɚɹ�ɪɟɬɢ�

ɧɨɩɚɬɢɹ�Q �

ɉɪɨɥɢɮɟɪɚɬɢɜɧɚɹ�
ɞɢɚɛɟɬɢɱɟɫɤɚɹ�ɪɟɬɢ�

ɧɨɩɚɬɢɹ��Q �

ɇɟɩɪɨɥɢɮɟɪɚɬɢɜɧɚɹ�
ɞɢɚɛɟɬɢɱɟɫɤɚɹ�ɪɟɬɢ�

ɧɨɩɚɬɢɹ�Q �
ɂɫɯɨɞɧɵɟ�ɩɨɤɚɡɚɬɟɥɢ�

ɈɄɌ��ɦɤɦ� �������������
 ����������� �����������
 �����������

ɉɨɤɚɡɚɬɟɥɢ�ɈɄɌ�
ɱɟɪɟɡ�ɦɟɫɹɰ��ɦɤɦ� �����������ǜ �����������ǜ� ���������� �����������

ɉɪɢɦɟɱɚɧɢɟ��
���ɩɪɢ�ɪ��������ǜ���ɩɪɢ������������ɩɪɢ������

Ɋɢɫ�����ɈɄɌ�ɞɨ�ɥɟɱɟɧɢɹ Ɋɢɫ�����ɈɄɌ�ɩɨɫɥɟ�ɥɟɱɟɧɢɹ

Ɇɢɤɪɨɩɟɪɢɦɟɬɪɢɹ�ɜ�ɞɢɧɚɦɢɤɟ�ɛɵɥɚ�ɩɪɨɜɟɞɟɧɚ�ɭ����ɬɢ���������ɩɚɰɢɟɧɬɨɜ�ɢɡ�ɨɫɧɨɜɧɨɣ�ɝɪɭɩɩɵ�ɢ�ɭ���ɦɢ
��������ɩɚɰɢɟɧɬɨɜ�ɢɡ�ɤɨɧɬɪɨɥɶɧɨɣ�ɝɪɭɩɩɵ��ɍ�ɩɚɰɢɟɧɬɨɜ�ɨɫɧɨɜɧɨɣ�ɝɪɭɩɩɵ�ɩɨ�ɫɪɚɜɧɟɧɢɸ�ɫ�ɤɨɧɬɪɨɥɟɦ�ɜɵ�
ɹɜɥɟɧɨ�ɭɜɟɥɢɱɟɧɢɟ�ɱɭɜɫɬɜɢɬɟɥɶɧɨɫɬɢ�ɦɚɤɭɥɹɪɧɨɣ�ɡɨɧɵ�ɫɟɬɱɚɬɤɢ�ɤ�ɫɜɟɬɭ�ɨɬ����GE�ɞɨ������GE�ɩɨɫɥɟ�ɢɧɬɪɚɜɢ�
ɬɪɢɚɥɶɧɨɝɨ�ɜɜɟɞɟɧɢɹ�ɩɪɟɩɚɪɚɬɚ�Ʌɭɰɟɧɬɢɫ��ɪ��������Ɋɢɫ������
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Ɋɢɫ����Ɇɢɤɪɨɩɟɪɢɦɟɬɪɢɹ�ɞɨ�ɥɟɱɟɧɢɹ Ɋɢɫ����Ɇɢɤɪɨɩɟɪɢɦɟɬɪɢɹ�ɩɨɫɥɟ�ɥɟɱɟɧɢɹ

ȼ�ɨɫɧɨɜɧɨɣ�ɢ�ɤɨɧɬɪɨɥɶɧɨɣ�ɝɪɭɩɩɟ�ɢɫɯɨɞɧɵɟ�ɩɨɤɚɡɚɬɟɥɢ�ɜɧɭɬɪɢɝɥɚɡɧɨɝɨ�ɞɚɜɥɟɧɢɹ�ɤɨɥɟɛɚɥɢɫɶ�ɜ�ɩɪɟɞɟ�
ɥɚɯ�ɧɨɪɦɚɬɢɜɧɵɯ�ɡɧɚɱɟɧɢɣ�����������ɦɦ�ɪɬ��ɫɬ���ɢ�ɧɟ�ɩɪɟɬɟɪɩɟɥɢ�ɫɭɳɟɫɬɜɟɧɧɵɯ�ɢɡɦɟɧɟɧɢɣ�ɜ�ɞɢɧɚɦɢɤɟ�

ȼɵɜɨɞɵ�
�� ɂɧɬɪɚɜɢɬɪɟɚɥɶɧɨɟ�ɜɜɟɞɟɧɢɟ�ɢɧɝɢɛɢɬɨɪɚ�ɚɧɝɢɨɝɟɧɟɡɚ�Ʌɭɰɟɧɬɢɫɚ�ɫɩɨɫɨɛɫɬɜɭɟɬ�ɞɨɫɬɨɜɟɪɧɨɦɭ�ɭɜɟ�

ɥɢɱɟɧɢɸ�ɨɫɬɪɨɬɵ�ɡɪɟɧɢɹ�ɭ�ɩɚɰɢɟɧɬɨɜ�ɫ�ɞɢɚɛɟɬɢɱɟɫɤɨɣ�ɪɟɬɢɧɨɩɚɬɢɟɣ�ɧɚ�ɮɨɧɟ�ɋȾ���ɝɨ�ɬɢɩɚ��ɩɪɢ
ɷɬɨɦ�ɭ�ɩɚɰɢɟɧɬɨɜ� ɫ�ɧɟɩɪɨɥɢɮɟɪɚɬɢɜɧɨɣ�ɞɢɚɛɟɬɢɱɟɫɤɨɣ�ɪɟɬɢɧɨɩɚɬɢɟɣ�ɨɬɦɟɱɟɧɵ�ɛɨɥɟɟ� ɜɵɫɨɤɢɟ�
ɩɨɤɚɡɚɬɟɥɢ�ɩɪɢɪɨɫɬɚ�ɨɫɬɪɨɬɵ�ɡɪɟɧɢɹ�

�� ɂɧɬɪɚɜɢɬɪɟɚɥɶɧɨɟ�ɜɜɟɞɟɧɢɟ�Ʌɭɰɟɧɬɢɫɚ�ɩɪɢɜɨɞɢɬ�ɤ�ɞɨɫɬɨɜɟɪɧɨɦɭ�ɫɧɢɠɟɧɢɸ�ɬɨɥɳɢɧɵ�ɫɟɬɱɚɬɤɢ�ɭ
ɩɚɰɢɟɧɬɨɜ�ɫ�ɞɢɚɛɟɬɢɱɟɫɤɨɣ�ɪɟɬɢɧɨɩɚɬɢɟɣ�ɧɚ�ɮɨɧɟ�ɋȾ���ɝɨ�ɬɢɩɚ�

�� Ⱥɧɬɢɚɧɝɢɨɝɟɧɧɚɹ�ɬɟɪɚɩɢɹ�ɫ�ɩɪɢɦɟɧɟɧɢɟɦ�ɩɪɟɩɚɪɚɬɚ�Ʌɭɰɟɧɬɢɫ�ɩɪɢ�ɞɢɚɛɟɬɢɱɟɫɤɨɣ�ɪɟɬɢɧɨɩɚɬɢɢ
ɩɪɢɜɨɞɢɬ�ɤ�ɞɨɫɬɨɜɟɪɧɨɦɭ�ɜɨɡɪɚɫɬɚɧɢɸ�ɱɭɜɫɬɜɢɬɟɥɶɧɨɫɬɢ�ɦɚɤɭɥɹɪɧɨɣ�ɡɨɧɵ�ɫɟɬɱɚɬɤɢ�ɤ�ɫɜɟɬɨɜɵɦ�
ɫɬɢɦɭɥɚɦ��S�������

ɅɂɌȿɊȺɌɍɊȺ�

�� -RQHV�&�$��HW�DO��5RER��FRXQWHUDFWV�9(*)�VLJQDOLQJ����1DW��0HG���������Y�����S���������
�� 0LFKHOV�6���5RVHQIHOG�3�-���3XOLD¿WR�&�$��HW�DO��6\VWHPLF�EHYDFL]XPDE��$YDVWLQ��WKHUDS\�IRU�QHRYDVFXODU�

DJH�UHODWHG� PDFXODU� GHJHQHUDWLRQ� ���ZHHN� UHVXOWV� RI� DQ� XQFRQWUROOHG� RSHQ�ODEHO� FOLQLFDO� VWXG\� ���
2SKWKDOPRORJ\��������Y������S�����������

�� 6EDODE\�)���5RVVDQW�-���<DPDJXVKL�7�3��HW�DO��)DLOXUH�RI�EORRG�LVODQG�IRUPDWLRQ�DQG�YDVFXORJHQHVLV�LQ�)ON�
��GH¿FLHQW�PLFH����1DWXUH��������Y������S�������

�� ɀɭɤɨɜ�ɇ�ȼ��ɋɨɜɪɟɦɟɧɧɨɟ�ɫɨɫɬɨɹɧɢɟ�ɚɧɬɢɚɧɝɢɨɝɟɧɧɨɣ�ɬɟɪɚɩɢɢ��ɐɟɥɟɜɚɹ�ɬɟɪɚɩɢɹ�ɛɟɡ�ɦɢɲɟɧɢ"����
ɉɪɚɤɬɢɱɟɫɤɚɹ�ɨɧɤɨɥɨɝɢɹ��������ɬ�����ʋ���ɫ���������

�� Ɂɢɚɧɝɢɪɨɜɚ�Ƚ�Ƚ���Ʌɢɯɜɚɧɰɟɜɚ�ȼ�Ƚ��Ɉɫɨɛɟɧɧɨɫɬɢ�ɢ�ɪɨɥɶ�ɚɧɝɢɨɝɟɧɟɡɚ�ɜ�ɨɩɭɯɨɥɹɯ����Ɉɩɭɯɨɥɢ�ɫɨɫɭɞɢ�
ɫɬɨɝɨ�ɬɪɚɤɬɚ�ɝɥɚɡɚ��Ɇ���ɉɨɫɥɟɞɧɟɟ�ɫɥɨɜɨ��������F�����

�� $QGUHZ�1�$���/LVD�7���&DURO�<�&��5DQLEL]XPDE�FRPELQHG�ZLWK�YHUWHSRU¿Q�SKRWRG\QDPLF� WKHUDS\� LQ
QHRYDVFXODU� DJH�UHODWHG�PDFXODU� GHJHQHUDWLRQ� �)2&86��� \HDU��� UHVXOWV� ���$P�� -��2SKWKDOPRO��� �����
Y������S����������

�� 6\OYHQ�&��$QJLRJHQLF�*HQH�7KHUDS\����'UXJV�RI�7RGD\��������Y���������S���������
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�� 'R�'�9��$QWLDQJLRJHQLF�DSSURDFKHV� WR�DJH�UHODWHG�PDFXODU�GHJHQHUDWLRQ� LQ�IXWXUH� ���2SKWKDOPRORJ\��
������Y������V����S��������

�� +RKHQHVWHU�(���+XVVDLQ�6���+RZLWW�-�$��,QWHUDFWLRQ�RI�WKH�JXLGDQFH�PROHFXOH�VOLW�ZLWK�FHOOXODU�UHFHSWRUV�
���%LRFKHP��6RF��7UDQV���������Y�����S���������

��� 5RVHQIHOG�3�-��5DQLEL]XPDE�IRU�QHRYDVFXODU�DJH�UHODWHG�PDFXODU�GHJHQHUDWLRQ����1��(QJO��0HG���������
Y������S�����������

��� $QWL�9(*)�� 'HYHORSPHQWV� LQ� 2SKWKDOPRORJ\�� (GLWRUV� )�� %DQGHOOR�� 0�� %DWWDJOLD� 3DURGL�� .DUJHU�
6ZLW]HUODQG��%DVHO��������Y�����S�����

��� $ZDWD�7���,QRXH�.���.XULKDUD�6��HW�DO��$�FRPPRQ�SRO\PRUSKLVP�LQ�WKH���XQWUDQVODWHG�UHJLRQ�RI�WKH�9(*)
JHQH�LV�DVVRFLDWHG�ZLWK�GLDEHWLF�UHWLQRSDWK\�LQ�W\SH���GLDEHWHV����'LDEHWHV���������Y�����ʋ���S�����������

��� %HGHOO�9�0��HW�DO��3URF��1DWO��$FDG��6FL��86$�����������������������
��� 7HPSOHWRQ�1�6��*HQH�DQG�&HOO�7KHUDS\��7KHUDSHXWLF�0HFKDQLVPV�DQG�6WUDWHJLHV�6HFRQG�(GLWLRQ��5HYLVHG�

DQG�([SDQGHG��(GLWHG�E\�%D\ORU�&ROOHJH�RI�0HGLFLQH�+RXVWRQ��7H[DV��8�6�$��1(:�<25.���%$6(/�
�����?+HLGXVFKND�3���)LHW]�+���+RIPHLVWHU�6��HW�DO��3HQHWUDWLRQ�RI�EHYDFL]XPDE�WKURXJK�WKH�UHWLQD�DIWHU�
LQWUDYLWUHDO�LQMHFWLRQ�LQ�WKH�PRQNH\����,QYHVW�2SKWKDOPRO��9LV�6FL���������Y������S�����������

��� ,VQHU�-�0���9DOH�3���'RXJODV�:��/RVRUGR�DQG�HO��$QJLRJHQHVLV�DQG�FDUGLRYDVFXODU�GLVHDVH����'LDORJXHV�LQ
&DUGLRYDVFXODU�0HGLFLQH��Y����ʋ��������

��� .DXU�6��HW�DO��5RER���VLJQDOLQJ�LQ�HQGRWKHOLDO�FHOOV�LPSOLHV�DWWUDFWLRQ�JXLGDQFH�PHFKDQLVPV����-��%LRO��
&KHP���������Y������S�������������

��� &DUPHOLHW�3���-DLQ�5��$QJLRJHQHVLV�LQ�FDQFHU�DQG�RWKHU�GLVHDVHV����1DWXUH��������Y������ʋ������S�����
����

��� +XPLQLHFNL� /���*RUQ�0��� 6XFKWLQJ� 6�� HW� DO��0DJLF� URXQGDERXW� LV� D� QHZ�PHPEHU� RI� WKH� URXQGDERXW�
UHFHSWRU�IDPLO\� WKDW� LV�HQGRWKHOLDO�VSHFL¿F�DQG�H[SUHVVHG�DW�VLWHV�RI�DFWLYH�DQJLRJHQHVLV� ���*HQRPLFV��
������Y�����S���������

��� .DEELQDYDU�)���+XUYLW]�+�,���1RYRWQ\�:��HW�DO��%HYDVL]XPDE�SOXV�LULQRWHFDQ��ÀXRURXUDFLO��DQG�OHXFRYRULQ
IRU�PHWDVWDWLF�FRORUHFWDO�FDQFHU����1��(QJO��-��0HG���������Y������S�����������

��� 3UHVWD�/�*���&KHQ�+���2¶&RQQRU�6�-��HW�DO��+XPDQL]DWLRQ�RI�DQ�DQWL�YDVFXODU�HQGRWKHOLDO�JURZWK�IDFWRU�
PRQRFORQDO� DQWLERG\� IRU� WKH� WKHUDS\� RI� VROLG� WXPRU� DQG� RWKHU� GLVRUGHUV� ��� &DQFHU�5HV��� ������ Y����
S�����������

��� (OOLQJWRQ�$�'���6]RVWDN�-�:��,Q�YLWUR�VHOHFWLRQ�RI�51$�PROHFXOHV�WKDW�ELQG�VSHFL¿F�OLJDQGV����1DWXUH�
������Y������S���������

��� 0RVKIHJKL� $�$��� 5RVHQIHOG� 3�-��� 3XOLD¿WR� &�$�� HW� DO�� 6\VWHPLF� EHYDFL]XPDE� �$YDVWLQ�� WKHUDS\� IRU�
QHRYDVFXODU� DJH�UHODWHG�PDFXODU� GHJHQHUDWLRQ� ���ZHHN� UHVXOWV� RI� DQ� XQFRQWUROOHG� RSHQ�ODEHO� FOLQLFDO
VWXG\����2SKWKDOPRORJ\��������Y������S�����������

��� (\HWHFK� 6WXG\� *URXS�� 3UHFOLQLFDO� DQG� SKDVH� ,$� FOLQLFDO� HYDOXWLRQ� RI� DQWL�9(*)� SHJ\ODWHG� DSWDPHU�
�(<(�����IRU�WKH�WUHDWPHQW�RI�H[XGDWLYH�DJH�UHODWHG�PDFXODU�GHJHQHUDWLRQ����5HWLQD��������Y�����S�����
�����

��� +HLGXVFKND� 3��� )LHW]� +��� +RIPHLVWHU� 6�� HW� DO�� 3HQHWUDWLRQ� RI� EHYDFL]XPDE� WKURXJK� WKH� UHWLQD� DIWHU�
LQWUDYLWUHDO�LQMHFWLRQ�LQ�WKH�PRQNH\����,QYHVW��2SKWKDOPRO��9LV�6FL���������Y������S�����������

��� 1�)HUUDUD�� 5ROH� RI� YDVFXODU� HQWKHOLDO� JURZWK� IDFWRU� LQ� WKH� UHJXODWLRQ� RI� DQJLRJHQHVLV� ��� .LGQH\�
,QWHUQDWLRQDO��������Y�����S���������

��� 0DGHGG\� 3�� 7KHUDSHXWLF� DQJLRJHQHVLV� DQG� YDVFXORJHQHVLV� IRU� WLVVXH� UHJHQHUDWLRQ� ��� ([SHULPHQWDO
K\VLRORJ\��������Y��������S���������

��� )UHHGPDQ�6�%��� -HIIUH\�0�,��7KHUDSHXWLF�$QJLRJHQHVLV� IRU�&RURQDU\�$UWHU\�'LVHDVH� ���5HYLHZ��$QQ�
,QWHUQ��0HG���������Y������S�������

��� <DPDVKLUR�.���7VDMLNDZD�$���0LDPRWR�.�� HW� DO��6WHULOH� HQGRSKWKDOPLWLV� DIWHU� LQWUDYLWUHDO� LQMHFWLRQ�RI�
EHYDFL]XPDE�REWDLQHG�IURP�D�VLQJOH�EDWFK����5HWLQD��������Y�����S���������

��� :DQJ�%��HW�DO��,QGXFWLRQ�RI�WXPRU�DQJLRJHQHVLV�E\�6OLW�5RER�VLJQDOLQJ�DQG�LQKLELWLRQ�RI�FDQFHU�JURZWK
E\�EORFNLQJ�5RER�DFWLYLW\����&DQFHU�&HOO��������Y�������S�������

��� ԤOL\HY�;�'���$EGXOOD\HYD�(�Ԥ��%L]LP�WԥFU�EԥPL]Gԥ�YLWUHDO�KHPRUUDJL\D�LOԥ�P�úD\LԥW�ROXQDQ�SUROLIHUDWLY
GLDEHWLN�UHWLQRSDWL\D�]DPDQÕ�LQWUDYLWUHDO�%HYDoL]XPDE�LQ\HNVL\DVÕ����2IWDOPRORJL\D�HOPL�SUDNWLNL�MXUQDOÕ�
%DNÕ��������1���V�������

��� %DED\HYD�5�(��'LDEHWøN�PDNXOD�|GHPLQLQ�P�DVLU�P�DOLFԥ��VXOODUÕ����2IWDOPRORJL\D�HOPL�SUDNWLNL�MXUQDOÕ�
%DNÕ��������1���V�������
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4DVÕPRY�(�0���.D]ÕPRYD�%�;���ùDKPDOÕ\HYD�$�Ɇ�

��&ø�7ø3�ùԤ.Ԥ5/ø�'ø$%(7�;Ԥ67Ԥ/Ԥ5ø1'Ԥ�'ø$%(7ø.
5(7ø123$7ø<$1,1�0h;7Ԥ/ø)�0Ԥ5+Ԥ/Ԥ/Ԥ5ø1'Ԥ�*g=h1�7232�
025)2/2-ø�9Ԥ�)81.6ø21$/�3$5$0(75/Ԥ5ø1Ԥ�$17ø$1*ø2*(1ø.
7(5$3ø<$1,1�7Ԥ6ø5ø�

$NDGHPLN�=ΩULIΩ�ΨOL\HYD�DGÕQD�0LOOL�2IWDOPRORJL\D�0ΩUNΩ]L��%DNÕ�úΩK���$]ΩUED\FDQ

$oDU�V|]OԥU��/XWVHQWLV��SUROLIHUDWLY�YΩ�TH\UL�SUROLIHUDWLY�GLDEHWLN�UHWLQRSDWL\D

;h/$6Ԥ

7ԥGTLTDWÕQ� PԥTVԥGL� ��FL� WLS� úԥNԥUOL� GLDEHW� [ԥVWԥOԥULQGԥ� GLDEHWLN� UHWLQRSDWL\DQLQ� P�[WԥOLI� PԥUKԥOԥOԥULQGԥ�
J|]�Q�WRSR�PRUIRORML�Yԥ�IXQNVLRQDO�SDUDPHWUOԥULQԥ�/XWVHQWLVLQ�LQWUDYLWUHDO�\HULGLOPԥVLQLQ�WԥVLULQLQ�|\UԥQLOPԥVLGLU�

0DWHULDO� Yԥ� PHWRGODU�� 7ԥTGTLTDWD� ��FL� WLS� ù'� IRQXQGD� GLDEHWLN� UHWLQRSDWL\D� LOԥ� ��� [ԥVWԥ� ���� J|]�� GD[LO�
ROPXúGXU�� ;ԥVWԥOԥU� LNL� TUXSD� E|O�QP�úG�U�� ԥVDV� Yԥ� NRQWURO�� ԤVDV� TUXSD� ��� QԥIԥU�� RQODUGDQ� ���X� SUROLIHUDWLY�
GLDEHWLN�UHWLQRSDWL\D����X�LVԥ�TH\UL�SUROLIHUDWLY�GLDEHWLN�UHWLQRSDWL\D�LOԥ�[ԥVWԥ�GD[LO�ROPXúGXU��ԤVDV�TUXSXQ�E�W�Q�
SDVL\HQWOԥULQԥ� /XWVHQWLV� SUHSDUDWÕ� LOԥ� LQWUDYLWUHDO� LQ\HNVL\D� DSDUÕOPÕúGÕU�� ԤVDV� TUXSXQ� SDVL\HQWOԥULQLQ� RUWD� \Dú
KԥGGL��������WԥúNLO�HWPLúGLU��&LQVL�ԥODPԥW��]Uԥ�E|O�QPԥ�DúD÷ÕGDNÕ�NLPL�DSDUÕOPÕúGÕU����QԥIԥU�TDGÕQ�Yԥ����QԥIԥU�
NLúL��.RQWURO� TUXSD� ��� QԥIԥU�� RQODUGDQ� ��L� SUROLIHUDWLY� GLDEHWLN� UHWLQRSDWL\D�� ��VL� LVԥ� TH\UL�SUROLIHUDWLY� GLDEHWLN�
UHWLQRSDWL\D�LOԥ�[ԥVWԥ�GD[LO�ROPXúGXU��.RQWURO�TUXSXQ�SDVL\HQWOԥULQLQ�RUWD�\Dú�KԥGGL��������WԥúNLO�HWPLúGLU��RQODUGDQ�
��TDGÕQ�Yԥ���NLúL�

7ԥGTLTDWÕQ� QԥWLFԥOԥUL�� $SDUÕOPÕú� WԥGTLTDWD� ԥVDVԥQ� ԥVDV� TUXSXQ� SDVL\HQWOԥULQGԥ� /XWVHQWLVLQ� LQWUDYLWUHDO
\HULGLOPԥVL� IRQXQGD� J|UPԥ� LWLOL\LQLQ� DUWPDVÕ� P�úDKLGԥ� HGLOPLúGLU� ����������� P�DOLFԥGԥQ� ԥYYԥO�� ��������
P�DOLFԥGԥQ�VRQUD��S��������4H\UL�SUROLIHUDWLY�GLDEHWLN�UHWLQRSDWL\D�LOԥ�[ԥVWԥOԥUGԥ�GLDEHWLN�SUROLIHUDWLY�UHWLQRSDWL\D
LOԥ�P�TD\LVԥGԥ� ������������ J|UPԥ� LWLOL\LQLQ� DUWPDVÕQÕQ� GDKD� \�NVԥN� J|VWԥULFLOԥUL� ������������ TH\G� HGLOPLúGLU�
ODNLQ�HWLEDUOÕ�IԥUT�DúNDU�ROXQPDPÕúGÕU��S�������

<HNXQ�� �� WLS� úԥNԥUOL� GLDEHW� IRQXQGD� GLDEHWLN� UHWLQRSDWL\D� LOԥ� [ԥVWԥOԥUGԥ� /XWVHQWLVLQ� LQWUDYLWUHDO� \HULGLOPԥVL�
J|UPԥ�LWLOL\LQLQ�DUWPDVÕ�� WRU�TLúDQÕQ�TDOÕQOÕ÷ÕQÕQ�D]DOPDVÕ�� WRU�TLúDQÕQ� LúÕT�VWLPXOODUÕQD�KԥVVDVOÕ÷ÕQÕQ�DUWPDVÕ�Yԥ
RQXQ�IXQNVLRQDO�Yԥ�PRUIRORML�J|VWԥULFLOԥULQLQ�ԥKԥPL\\ԥWOL�GԥUԥFԥGԥ�\D[úÕODúPDVÕQD�JԥWLULE�oÕ[DUÕU��

.DVLPRY�(�0���.D]LPRYD�%�;���6KDNKPDOL\HYD�$�Ɇ�

,1)/8(1&(�2)�$17,$1*,2*(1,&�7+(5$3<�21�7+(�7232�
0253+2/2*,&$/�$1'�)81&7,21$/�3$5$0(7(56�2)�(<(�,1�7+(
9$5,286�67$*(�2)�',$%(7,&�5(7,123$7+<�,1�',$%(76�0(//,786
3$7,(176�2)���1'�7<3(�

1DWLRQDO�&HQWUH�RI�2SKWKDOPRORJ\�QDPHG�DIWHU�DFDG��=DULID�$OL\HYD��%DNX��$]HUEDLMDQ

.H\�ZRUGV��/XFHQWLV��QRQ�SUROLIHUDWLYH�DQG�SUROLIHUDWLYH�GLDEHWLF�UHWLQRSDWK\

6800$5<

$LP� 7R� OHDUQ� LQÀXHQFH� RI� LQWUDYLWUHDO� LQWURGXFWLRQ� RI� /XFHQWLV� RQ� WKH� WRSR�PRUSKRORJLFDO� DQG� IXQFWLRQDO�
SDUDPHWHUV�RI�H\H�LQ�WKH�YDULRXV�VWDJH�RI�GLDEHWLF�UHWLQRSDWK\�LQ�GLDEHWV�PHOOLWXV�SDWLHQWV�RI���QG�W\SH�

0DWHULDOV�DQG�PHWKRGV��7KH�LQYHVWLJDWLRQ�LQFOXGHG����SDWLHQWV�����H\HV��ZLWK�GLDEHWLF�UHWLQRSDWK\�DJDLQVW�
WKH�EDFNJURXQG�RI�'0�RI���QG�W\SH��ZKLFK�ZHUH�GLYLGHG�LQWR�WZR�JURXSV��7KH�PDLQ�JURXS�LQFOXGHG����SDWLHQWV
ZLWK�SUROLIHUDWLYH�GLDEHWLF�UHWLQRSDWK\�DQG���SDWLHQWV�ZLWK�QRQ�SUROLIHUDWLYH�GLDEHWLF�UHWLQRSDWK\��7KH�LQWUDYLWUHDO
LQMHFWLRQ�RI�/XFHQWLV�SUHSDUDWLRQ�ZDV�PDGH�WR�DOO�SDWLHQWV�RI�PDLQ�JURXS��7KH�DYHUDJH�DJH�RI�PDLQ�JURXS�SDWLHQWV�ZDV�
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�������\HDUV��7KHUH�ZHUH���ZRPHQ�DQG����PHQ��&RQWURO�JURXS�LQFOXGHG����SDWLHQWV����LQGLYLGV�ZLWK�SUROLIHUDWLYH
GLDEHWLF�UHWLQRSDWK\�DQG���SHRSOH�ZLWK�QRQ�SUROLIHUDWLYH�GLDEHWLF�UHWLQRSDWK\��7KH�DYHUDJH�DJH�RI�FRQWURO�JURXS�
SDWLHQWV�ZDV��������\HDUV����ZRPHQ�DQG���PHQ�

5HVXOWV�� ,Q� WKH� UHVXOW� RI� WKH� SHUIRUPHG� LQYHVWLJDWLRQV�ZH� UHYHDOHG� WKH� UHOLDEOH� LQFUHDVH� RI� YLVXDO� DFXLW\� LQ�
SDWLHQWV�RI�PDLQ�JURXS�WKH�EDFNJURXQG�RI�LQWUDYLWUHDO�LQWURGXFWLRQ�RI�/XFHQWLV������������EHIRUH�WKH�WUHDWPHQW��
���������DIWHU�WKH�WUHDWPHQW��S��������,Q�SDWLHQWV�ZLWK�GLDEHWLF�QRQ�SUROLIHUDWLYH�UHWLQRSDWK\�������������ZH�QRWHG�
PRUH�KLJKHU�LQGLFHV�RI�LQFUHDVH�RI�YLVXDO�DFXLW\�ZLWK�UHIHUHQFH�WR�WKH�SDWLHQWV�ZLWK�GLDEHWLF�SUROLIHUDWLYH�UHWLQRSDWK\
�������������EXW�WKH�UHOLDEOH�GLIIHUHQFLHV�ZHUH�QRW�IRXQG��S��������

&RQFOXWLRQV��øQWUDYLWUHDO�LQWURGXFWLRQ�RI�/XFHQWLV�FRQWULEXWH�WR�WKH�LQFUHDVH�RI�YLVXDO�DFXLW\��GHFUHDVH�RU�UHWLQDO
WKLFNQHVV�� LQFUHDVLQJ�RI� VHQVLELOLW\� RI�PDFXODU� UHWLQDO� DUHD� WR� WKH�RSWLF� VWLPXOHV� DQG� FRQVLGHUDEO\� LPSURYH� WKH�
IXQFWLRQDO�DQG�PRUSKRORJLFDO�LQGLFHV�RI�UHWLQD�LQ�SDWLHQWV�ZLWK�GLDEHWLF�UHWLQRSDWK\�DJDLQVW�WKH�EDFNJURXQG�RI�'0
RI���QG�W\SH�

Ⱦɥɹ�ɤɨɪɪɟɫɩɨɧɞɟɧɰɢɢ�

Ʉɚɫɢɦɨɜ�ɗɥɶɦɚɪ�Ɇɭɫɬɚɮɚ�ɨɝɥɵ��ɞɨɤɬɨɪ�ɦɟɞɢɰɢɧɫɤɢɯ�ɧɚɭɤ��ɩɪɨɮɟɫɫɨɪ��ɞɢɪɟɤɬɨɪ�ɇɚɰɢɨɧɚɥɶɧɨɝɨ�ɐɟɧɬɪɚ
Ɉɮɬɚɥɶɦɨɥɨɝɢɢ�ɢɦɟɧɢ�ɚɤɚɞɟɦɢɤɚ�Ɂɚɪɢɮɵ�Ⱥɥɢɟɜɨɣ

Ʉɹɡɢɦɨɜɚ�Ȼɚɧɨɜɲɚ�ɏɚɝɚɧɢ�ɝɵɡɵ��ɜɪɚɱ�ɨɮɬɚɥɶɦɨɥɨɝ�ɨɬɞɟɥɚ�ɝɥɚɡɧɵɯ�ɨɫɥɨɠɧɟɧɢɣ�ɫɚɯɚɪɧɨɝɨ�ɞɢɚɛɟɬɚ�ɢ�
ɜɢɬɪɟɨɪɟɬɢɧɚɥɶɧɨɣ�ɯɢɪɭɪɝɢɢ�ɇɚɰɢɨɧɚɥɶɧɨɝɨ�ɐɟɧɬɪɚ�Ɉɮɬɚɥɶɦɨɥɨɝɢɢ�ɢɦɟɧɢ�ɚɤɚɞɟɦɢɤɚ�Ɂɚɪɢɮɵ�Ⱥɥɢɟɜɨɣ

ɒɚɯɦɚɥɢɟɜɚ�Ⱥɣɲɚ�Ɇɟɞɠɦɟɞɞɢɧ�ɤɵɡɵ��ɤɚɧɞɢɞɚɬ�ɦɟɞɢɰɢɧɫɤɢɯ�ɧɚɭɤ��ɦɥɚɞɲɢɣ�ɧɚɭɱɧɵɣ�ɫɨɬɪɭɞɧɢɤ�ɨɬɞɟ�
ɥɚ�ɝɥɚɡɧɵɯ�ɨɫɥɨɠɧɟɧɢɣ�ɫɚɯɚɪɧɨɝɨ�ɞɢɚɛɟɬɚ�ɢ�ɜɢɬɪɟɨɪɟɬɢɧɚɥɶɧɨɣ�ɯɢɪɭɪɝɢɢ�ɇɚɰɢɨɧɚɥɶɧɨɝɨ�ɐɟɧɬɪɚ�Ɉɮɬɚɥɶ�
ɦɨɥɨɝɢɢ�ɢɦɟɧɢ�ɚɤɚɞɟɦɢɤɚ�Ɂɚɪɢɮɵ�Ⱥɥɢɟɜɨɣ

Ɍɟɥ���������������������������������������
Ⱥɞɪɟɫ��$=�������ɝ�Ȼɚɤɭ��ɭɥ�Ⱦɠɚɜɚɞɯɚɧɚ�������
(PDLO��DGPLQLVWUDWRU#H\H�D]���ZZZ�H\H�D]


