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Ⱥ��ȼ��ɇɨɠɤɢɧɚ��ɞ�ɪ�ɬɟɯɧ��ɧɚɭɤ���� ȼ� ɂ��Ʉɨɫɬɢɤɨɜ��ɱɥɟɧ�ɤɨɪɪ��ɊȺɇ�� ȼ� Ƚ� Ɋɚɥɶɱɟɧɤɨ��ɤɚɧɞ�
ɮɢɡ�ɦɚɬ��ɧɚɭɤ�� ɇ� ɇ� ɋɬɨɩɚɪɟɜɚ���Ⱥ� ɘ��Ɋɚɡɛɟɝɚɟɜ���ɗ� Ɋ� Ʉɚɬɚɟɜɚ���ȿ� Ⱥ��Ɂɚɜɟɞɟɟɜ�
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�Ƚɇɂɂ�ɤɨɧɫɬɪɭɤɰɢɨɧɧɵɯ�ɦɚɬɟɪɢɚɥɨɜ�ɧɚ�ɨɫɧɨɜɟ�ɝɪɚɮɢɬɚ�©ɇɂɂɝɪɚɮɢɬª��ȺɈ�
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ɆȿɏȺɇɂɑȿɋɄȺə�ɈȻɊȺȻɈɌɄȺ�ȺɅɆȺɁɇɕɏ�ɆɈɇɈɄɊɂɋɌȺɅɅɈȼ�ȺɅɆȺɁɇɕɆɂ�
ɆɂɄɊɈɉɈɊɈɒɄȺɆɂ�ɋ�ɉɈɄɊɕɌɂȿɆ

ɉɪɨɜɟɞɟɧɨ� ɢɫɫɥɟɞɨɜɚɧɢɟ� ɫɜɨɣɫɬɜ� ɢ� ɪɚɛɨɬɨɫɩɨɫɨɛɧɨɫɬɢ� ɦɢɤɪɨɩɨɪɨɲɤɨɜ� ɫɢɧɬɟɬɢɱɟɫɤɢɯ�
ɚɥɦɚɡɨɜ�ɦɚɪɤɢ�ȺɋɆ������ɄɆ�ɫ�ɯɢɦɢɱɟɫɤɢ�ɚɤɬɢɜɧɵɦ�ɩɨ�ɨɬɧɨɲɟɧɢɸ�ɤ�ɭɝɥɟɪɨɞɭ�ɩɨɤɪɵɬɢɟɦ�ɧɚ�ɨɫɧɨɜɟ�
ɫɩɥɚɜɨɜ�ɤɪɟɦɧɢɹ�ɩɨ�ɫɪɚɜɧɟɧɢɸ�ɫ�ɦɢɤɪɨɩɨɪɨɲɤɨɜ�ȺɋɆ������ɛɟɡ�ɩɨɤɪɵɬɢɹ�

ɗɤɫɩɟɪɢɦɟɧɬɚɥɶɧɨ� ɭɫɬɚɧɨɜɥɟɧɨ�� ɱɬɨ� ɩɨɤɪɵɬɢɟ� ɭɜɟɥɢɱɢɜɚɟɬ� ɚɛɪɚɡɢɜɧɭɸ� ɫɩɨɫɨɛɧɨɫɬɶ�
ɚɥɦɚɡɧɨɝɨ�ɩɨɪɨɲɤɚ�ɧɚ���±�����ɉɨɤɚɡɚɧɨ�ɬɚɤɠɟ��ɱɬɨ�ɩɪɢɦɟɧɟɧɢɟ�ɩɨɤɪɵɬɢɣ�ɧɚ�ɚɥɦɚɡɧɵɯ�ɩɨɪɨɲɤɚɯ�
ɭɜɟɥɢɱɢɜɚɟɬ� ɢɯ� ɬɟɪɦɨɫɬɨɣɤɨɫɬɶ� ɜɫɥɟɞɫɬɜɢɟ� ɭɦɟɧɶɲɟɧɢɹ� ɧɚɩɪɹɠɟɧɢɣ� ɜ� ɤɪɢɫɬɚɥɥɚɯ�� ɚ� ɬɚɤɠɟ�
ɡɚɥɟɱɢɜɚɧɢɹ� ɬɪɟɳɢɧ� ɢ� ɞɪɭɝɢɯ� ɞɟɮɟɤɬɨɜ� ɜ� ɡɟɪɧɚɯ� ɚɥɦɚɡɧɵɯ� ɩɨɪɨɲɤɨɜ�� ɗɤɫɩɟɪɢɦɟɧɬɚɥɶɧɨ�
ɭɫɬɚɧɨɜɥɟɧɨ��ɱɬɨ�ɦɢɤɪɨɩɨɪɨɲɨɤ�ɫ�ɩɨɤɪɵɬɢɟɦ�ɢɦɟɟɬ�ɜɞɜɨɟ�ɛɨɥɶɲɢɣ�ɤɨɷɮɮɢɰɢɟɧɬ�ɫɴɺɦɚ�ɚɥɦɚɡɚ�ɩɨ�
ɫɪɚɜɧɟɧɢɸ� ɫ� ɦɢɤɪɨɩɨɪɨɲɤɨɦ� ɛɟɡ� ɩɨɤɪɵɬɢɹ� ɡɚ� ɫɱɟɬ� ɷɮɮɟɤɬɚ� ɜɥɢɹɧɢɹ� ɢɫɩɨɥɶɡɨɜɚɧɢɹ� ɮɢɡɢɤɨ�
ɯɢɦɢɱɟɫɤɨɣ�ɫɪɟɞɵ�ɧɚ�ɫɤɨɪɨɫɬɶ�ɨɛɪɚɛɨɬɤɢ�ɤɪɢɫɬɚɥɥɚ�

Ʉɥɸɱɟɜɵɟ�ɫɥɨɜɚ��ɚɥɦɚɡɧɵɣ�ɦɨɧɨɤɪɢɫɬɚɥɥ��ɚɥɦɚɡɧɵɣ�ɦɢɤɪɨɩɨɪɨɲɨɤ��ɩɨɤɪɵɬɢɟ��ɦɟɯɚɧɢɱɟɫɤɚɹ�
ɨɛɪɚɛɨɬɤɚ

Ⱥɧɚɥɢɡ� ɬɟɨɪɟɬɢɱɟɫɤɢɯ� ɪɚɫɱɟɬɨɜ� ɢ� ɩɨɥɭɱɟɧɧɵɯ� ɧɚɦɢ� ɷɤɫɩɟɪɢɦɟɧɬɚɥɶɧɵɯ� ɞɚɧɧɵɯ� ɩɨ�
ɜɥɢɹɧɢɸ�ɦɟɬɚɥɥɨɜ�ɧɚ�ɩɪɨɰɟɫɫɵ�ɭɩɪɨɱɧɟɧɢɹ�ɢɥɢ�ɯɢɦɢɱɟɫɤɨɝɨ� ɪɚɡɪɭɲɟɧɢɹ� ɚɥɦɚɡɚ�ɩɨɡɜɨɥɢɥ�
ɧɚɦ�ɩɪɟɞɥɨɠɢɬɶ�ɫɩɨɫɨɛ�ɭɩɪɚɜɥɟɧɢɹ�ɩɪɨɢɡɜɨɞɢɬɟɥɶɧɨɫɬɶɸ�ɨɛɪɚɛɨɬɤɢ�ɚɥɦɚɡɨɜ�ɜ�ɛɪɢɥɥɢɚɧɬɵ�
ɋɩɨɫɨɛ� ɨɫɧɨɜɚɧɧ�ɧɚ�ɩɪɢɦɟɧɟɧɢɢ�ɞɥɹ� ɷɬɨɣ�ɰɟɥɢ�ɧɨɜɨɝɨ� ɚɛɪɚɡɢɜɧɨɝɨ�ɦɚɬɟɪɢɚɥɚ� ± ɚɥɦɚɡɧɵɯ�
ɦɢɤɪɨɩɨɪɨɲɤɨɜ�ɫ�ɩɨɤɪɵɬɢɟɦ��ɤɨɬɨɪɨɟ�ɭɩɪɨɱɧɹɟɬ�ɡɟɪɧɨ�ɚɥɦɚɡɧɨɝɨ�ɦɢɤɪɨɩɨɪɨɲɤɚ��ɡɚɳɢɳɚɟɬ�
ɟɝɨ� ɨɬ� ɝɪɚɮɢɬɢɡɚɰɢɢ� ɢ� ɨɤɢɫɥɟɧɢɹ� ɢ� ɫɨɞɟɪɠɢɬ� ɧɚ� ɫɜɨɟɣ� ɩɨɜɟɪɯɧɨɫɬɢ� ɷɥɟɦɟɧɬɵ��
ɫɩɨɫɨɛɫɬɜɭɸɳɢɟ�ɛɵɫɬɪɨɦɭ�ɢɫɬɢɪɚɧɢɸ�ɨɛɪɚɛɚɬɵɜɚɟɦɨɝɨ�ɚɥɦɚɡɚ��ɜɫɥɟɞɫɬɜɢɟ�ɤɚɬɚɥɢɬɢɱɟɫɤɨɣ�
ɝɪɚɮɢɬɢɡɚɰɢɢ� ɟɝɨ� ɩɨɜɟɪɯɧɨɫɬɢ� >�@� ɂɞɟɹ� ± ɨɛɴɟɞɢɧɟɧɢɟ� ɭɩɪɨɱɧɹɸɳɟɝɨ� ɢ� ɢɧɝɢɛɢɪɭɸɳɟɝɨ�
ɞɟɣɫɬɜɢɹ� ɩɨɤɪɵɬɢɹ� ɧɚ� ɡɟɪɧɨ� ɚɥɦɚɡɧɨɝɨ� ɚɛɪɚɡɢɜɚ�� ɢ� ɧɚɥɢɱɢɟ ɜ� ɷɬɨɦ� ɠɟ� ɫɨɫɬɚɜɟ� ɩɨɤɪɵɬɢɹ�
ɤɚɬɚɥɢɡɚɬɨɪɚ ɨɤɢɫɥɟɧɢɹ� ɨɛɪɚɛɚɬɵɜɚɟɦɨɝɨ� ɦɨɧɨɤɪɢɫɬɚɥɥɵ� ɚɥɦɚɡɚ� ± ɧɟ� ɢɦɟɟɬ� ɚɧɚɥɨɝɨɜ� ɜ�
ɦɢɪɨɜɨɣ�ɩɪɚɤɬɢɤɟ�

ɋɥɟɞɭɟɬ� ɨɬɦɟɬɢɬɶ�� ɱɬɨ� ɤɪɭɩɧɟɣɲɢɟ� ɮɢɪɦɵ� ɦɢɪɚ�� ɩɪɨɢɡɜɨɞɹɳɢɟ� ɚɥɦɚɡɧɵɟ� ɚɛɪɚɡɢɜɵ�
ɞɥɹ� ɜɟɞɭɳɢɯ� ɨɛɥɚɫɬɟɣ� ɩɪɨɦɵɲɥɟɧɧɨɫɬɢ�� ɪɚɡɜɢɜɚɥɢ� ɢɫɫɥɟɞɨɜɚɬɟɥɶɫɤɢɟ� ɪɚɛɨɬɵ� ɩɨ�
ɭɥɭɱɲɟɧɢɸ� ɤɚɱɟɫɬɜɚ�� ɞɢɮɮɟɪɟɧɰɢɪɨɜɚɧɧɨɦɭ� ɩɪɢɦɟɧɟɧɢɸ� ɢ� ɫɨɡɞɚɧɢɸ� ɫɩɟɰɢɚɥɶɧɵɯ� ɦɚɪɨɤ�
ɚɥɦɚɡɧɵɯ� ɩɨɪɨɲɤɨɜ� ɞɥɹ� ɢɧɫɬɪɭɦɟɧɬɨɜ�� ɩɪɟɞɧɚɡɧɚɱɟɧɧɵɯ� ɞɥɹ� ɦɟɬɚɥɥɨɨɛɪɚɛɨɬɤɢ��
ɤɚɦɧɟɨɛɪɚɛɨɬɤɢ�� Ɉɞɧɚɤɨ� ɤɚɱɟɫɬɜɨ� ɚɥɦɚɡɧɵɯ� ɚɛɪɚɡɢɜɨɜ� ɞɥɹ� ɩɪɢɦɟɧɟɧɢɹ� ɢɯ� ɩɪɢ� ɨɛɪɚɛɨɬɤɟ�
ɦɨɧɨɤɪɢɫɬɚɥɥɨɜ� ɚɥɦɚɡɨɜ� ɧɟ� ɩɪɟɬɟɪɩɟɥɨ� ɫɤɨɥɶɤɨ�ɧɢɛɭɞɶ� ɡɧɚɱɢɬɟɥɶɧɵɯ� ɢɡɦɟɧɟɧɢɣ��
ɜɫɥɟɞɫɬɜɢɟ�ɱɟɝɨ�ɩɪɨɢɡɜɨɞɢɬɟɥɶɧɨɫɬɶ�ɢɯ�ɨɫɬɚɜɚɥɚɫɶ�ɧɚ�ɭɪɨɜɧɟ�ɏɏ�ɜɟɤɚ�
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ɂ ɌȿɏɇɈɅɈȽɂə�ȿȽɈ�ɂɁȽɈɌɈȼɅȿɇɂə�ɂ�ɉɊɂɆȿɇȿɇɂə

���

Ɍɟɨɪɟɬɢɱɟɫɤɢɣ� ɚɧɚɥɢɡ� ɩɨɤɚɡɚɥ�� ɱɬɨ� ɧɚɧɟɫɟɧɢɟ� ɧɚ� ɚɥɦɚɡɵ� ɦɟɬɚɥɥɢɱɟɫɤɢɯ� ɩɨɤɪɵɬɢɣ�
ɩɨɡɜɨɥɹɟɬ�ɭɩɪɨɱɧɢɬɶ�ɡɟɪɧɨ�ɚɥɦɚɡɧɨɝɨ�ɚɛɪɚɡɢɜɚ��ɩɨɜɵɫɢɬɶ�ɟɝɨ�ɪɚɛɨɬɨɫɩɨɫɨɛɧɨɫɬɶ��ɭɜɟɥɢɱɢɬɶ�
ɬɟɦ� ɫɚɦɵɦ� ɫɪɨɤ� ɞɟɣɫɬɜɢɹ� ɚɥɦɚɡɧɨɝɨ� ɢɧɫɬɪɭɦɟɧɬɚ� >�@�� ȼ� ɧɚɫɬɨɹɳɟɟ� ɜɪɟɦɹ� ɜɨ� ɜɫɟɦ� ɦɢɪɟ�
ɡɧɚɱɢɬɟɥɶɧɚɹ� ɱɚɫɬɶ� ɚɥɦɚɡɧɵɯ� ɲɥɢɮɩɨɪɨɲɤɨɜ� ɩɪɢɦɟɧɹɸɬ� ɫ� ɩɨɤɪɵɬɢɹɦɢ�� ɫɨɫɬɨɹɳɢɦɢ� ɢɡ�
ɫɩɥɚɜɨɜ�ɦɟɬɚɥɥɨɜ��ɨɤɢɫɥɨɜ��ɤɚɪɛɢɞɨɜ��ɧɢɬɪɢɞɨɜ�ɢ�ɬ�ɞ�

ɂɡɜɟɫɬɧɨ�� ɱɬɨ� ɩɪɨɱɧɨɫɬɶ� ɪɟɚɥɶɧɵɯ� ɬɜɟɪɞɵɯ� ɬɟɥ� ɨɩɪɟɞɟɥɹɟɬɫɹ� ɧɟ� ɬɨɥɶɤɨ� ɢɯ� ɮɢɡɢɤɨ�
ɯɢɦɢɱɟɫɤɨɣ� ɩɪɢɪɨɞɨɣ�� ɚ� ɫɭɳɟɫɬɜɟɧɧɵɦ� ɨɛɪɚɡɨɦ� ɡɚɜɢɫɢɬ� ɨɬ� ɞɟɮɟɤɬɧɨɫɬɢ� ɫɬɪɭɤɬɭɪɵ�� ȼ�
ɫɬɪɭɤɬɭɪɟ�� ɧɚɩɪɢɦɟɪ�� ɡɟɪɧɚ� ɚɥɦɚɡɧɨɝɨ� ɚɛɪɚɡɢɜɚ� ɜɫɟɝɞɚ� ɢɦɟɸɬɫɹ� ɪɚɡɥɢɱɧɨɝɨ� ɜɢɞɚ� ɞɟɮɟɤɬɵ��
ɬɚɤɢɟ� ɤɚɤ� ɦɢɤɪɨ� ɢ� ɦɚɤɪɨɬɪɟɳɢɧɵ�� ɪɚɡɥɢɱɧɨɝɨ� ɩɪɨɢɫɯɨɠɞɟɧɢɹ� ɩɨɥɨɫɬɢ� ɢ� ɜɤɥɸɱɟɧɢɹ��
ɝɪɚɧɢɰɵ�ɡɟɪɟɧ�ɢ�ɛɥɨɤɨɜ�ɫɬɪɭɤɬɭɪɵ��ɫɤɨɩɥɟɧɢɹ�ɞɢɫɥɨɤɚɰɢɣ�ɢ�ɬ�ɞ�

ȼ� ɩɪɨɰɟɫɫɟ� ɪɚɛɨɬɵ� ɬɚɤɢɦ� ɡɟɪɧɨɦ� ɨɧɨ� ɞɟɮɨɪɦɢɪɭɟɬɫɹ�� ɜ� ɨɤɪɟɫɬɧɨɫɬɢ� ɞɟɮɟɤɬɨɜ�
ɫɨɡɞɚɟɬɫɹ�ɜɵɫɨɤɚɹ�ɤɨɧɰɟɧɬɪɚɰɢɹ�ɧɚɩɪɹɠɟɧɢɣ��ɱɬɨ�ɩɪɢɜɨɞɢɬ�ɤ�ɨɛɪɚɡɨɜɚɧɢɸ�ɡɚɪɨɞɵɲɟɜɵɯ�ɢ�
ɪɨɫɬɭ� ɭɠɟ� ɢɦɟɸɳɢɯɫɹ� ɬɪɟɳɢɧ�� ɬ�ɟ�� ɤ� ɥɨɤɚɥɶɧɨɦɭ� ɢɥɢ� ɩɨɥɧɨɦɭ� ɪɚɡɪɭɲɟɧɢɸ� ɡɟɪɧɚ�� Ʉɚɤ�
ɩɨɤɚɡɵɜɚɟɬ� ɨɩɵɬ�� ɬɚɤɨɟ� ɹɜɥɟɧɢɟ� ɨɫɨɛɟɧɧɨ� ɯɚɪɚɤɬɟɪɧɨ� ɞɥɹ� ɫɥɭɱɚɹ� ɯɪɭɩɤɨɝɨ� ɪɚɡɪɭɲɟɧɢɹ�
ɞɟɮɨɪɦɢɪɭɟɦɵɯ� ɬɜɟɪɞɵɯ� ɬɟɥ�� ɉɨɷɬɨɦɭ� ɧɟɨɛɯɨɞɢɦɨ� ɪɚɡɪɚɛɨɬɚɬɶ� ɫɩɨɫɨɛɵ� ɩɨɜɵɲɟɧɢɹ�
ɩɪɨɱɧɨɫɬɢ�ɯɪɭɩɤɨɝɨ�ɚɥɦɚɡɧɨɝɨ�ɡɟɪɧɚ��ɇɚɢɛɨɥɟɟ�ɨɩɬɢɦɚɥɶɧɵɦ�ɪɟɲɟɧɢɟɦ�ɹɜɥɹɟɬɫɹ�ɧɚɧɟɫɟɧɢɟ�
ɩɨɤɪɵɬɢɣ� ɧɚ� ɚɥɦɚɡɧɵɟ ɦɢɤɪɨɩɨɪɨɲɤɢ ɫ� ɰɟɥɶɸ� ɭɜɟɥɢɱɟɧɢɹ� ɢɯ� ɪɚɛɨɬɨɫɩɨɫɨɛɧɨɫɬɢ� ɩɪɢ
ɨɛɪɚɛɨɬɤɟ ɚɥɦɚɡɨɜ��

Ɍɟɨɪɟɬɢɱɟɫɤɢɣ� ɚɧɚɥɢɡ� ɩɪɨɰɟɫɫɨɜ� ɨɛɪɚɛɨɬɤɢ� ɚɥɦɚɡɚ� ɚɥɦɚɡɧɵɦɢ� ɦɢɤɪɨɩɨɪɨɲɤɚɦɢ� ɫ�
ɩɨɤɪɵɬɢɟɦ� ɩɨɤɚɡɚɥ�� ɱɬɨ� ɩɨɤɪɵɬɢɟ� ɧɚ� ɦɢɤɪɨɩɨɪɨɲɤɚɯ� ɚɥɦɚɡɚ� ɞɨɥɠɧɨ� ɨɬɜɟɱɚɬɶ� ɫɥɟɞɭɸɳɢɦ�
ɬɪɟɛɨɜɚɧɢɹɦ�

��ɍɫɤɨɪɢɬɶ�ɩɪɨɰɟɫɫ�ɝɪɚɮɢɬɢɡɚɰɢɢ�ɩɨɜɟɪɯɧɨɫɬɢ�ɨɛɪɚɛɚɬɵɜɚɟɦɨɝɨ�ɚɥɦɚɡɚ�
��ɍɦɟɧɶɲɢɬɶ�ɪɚɛɨɬɭ�ɪɚɡɪɭɲɟɧɢɹ�ɦɨɧɨɤɪɢɫɬɚɥɥɚ�ɚɥɦɚɡɚ�
��ɍɜɟɥɢɱɢɬɶ�ɩɪɨɱɧɨɫɬɶ�ɦɢɤɪɨɩɨɪɨɲɤɨɜ�
��Ɂɚɳɢɬɢɬɶ�ɦɢɤɪɨɩɨɪɨɲɨɤ�ɨɬ�ɝɪɚɮɢɬɢɡɚɰɢɢ�
Ɋɚɛɨɬɚ� ɪɚɡɪɭɲɟɧɢɹ� ɚɥɦɚɡɚ� ɡɚɜɢɫɢɬ� ɨɬ� ɜɟɥɢɱɢɧɵ� ɫɜɨɛɨɞɧɨɣ� ɩɨɜɟɪɯɧɨɫɬɧɨɣ� ɷɧɟɪɝɢɢ�

ɚɥɦɚɡɚ�� ȼ� ɫɨɨɬɜɟɬɫɬɜɢɢ� ɫ� ɬɟɨɪɢɟɣ� ɪɚɡɪɭɲɟɧɢɹ� ɯɪɭɩɤɢɯ� ɬɟɥ� ɡɚɜɢɫɢɦɨɫɬɶ� ɜɟɥɢɱɢɧɵ�
ɤɪɢɬɢɱɟɫɤɨɝɨ�ɧɚɩɪɹɠɟɧɢɹ�ɨɩɪɟɞɟɥɹɟɬɫɹ�ɮɨɪɦɭɥɨɣ�Ƚɪɢɮɮɢɬɫɚ�>�@�
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ɝɞɟ�ı ± ɫɜɨɛɨɞɧɚɹ�ɩɨɜɟɪɯɧɨɫɬɧɚɹ�ɷɧɟɪɝɢɢ�ɬɜɟɪɞɨɝɨ�ɬɟɥɚ��ɤɝɫ�ɫɦ� O ± ɩɨɥɭɞɥɢɧɚ�ɬɪɟɳɢɧɵ��ɫɦ�
ȿ ± ɦɨɞɭɥɶ�ɘɧɝɚ� ɤɝɫ�ɫɦ��

Ȼɵɥɨ� ɭɫɬɚɧɨɜɥɟɧɨ�� ɱɬɨ� ɪɚɫɯɨɠɞɟɧɢɟ� ɦɟɠɞɭ� ɬɟɨɪɟɬɢɱɟɫɤɨɣ� ɢ� ɞɟɣɫɬɜɢɬɟɥɶɧɨɣ�
ɩɪɨɱɧɨɫɬɶɸ� ɜɟɳɟɫɬɜɚ� ɨɛɭɫɥɨɜɥɢɜɚɟɬɫɹ�� ɩɪɟɠɞɟ� ɜɫɟɝɨ�� ɫɨɫɬɨɹɧɢɟɦ� ɢɯ� ɩɨɜɟɪɯɧɨɫɬɢ�
Ɂɧɚɱɢɬɟɥɶɧɨɟ� ɜɥɢɹɧɢɟ� ɧɚ� ɩɪɨɱɧɨɫɬɶ� ɨɤɚɡɵɜɚɸɬ� ɦɢɤɪɨɫɤɨɩɢɱɟɫɤɢɟ� ɩɨɜɟɪɯɧɨɫɬɧɵɟ� ɢɥɢ�
ɜɧɭɬɪɟɧɧɢɟ� ɬɪɟɳɢɧɵ��ɍɩɪɭɝɨɟ� ɧɚɩɪɹɠɟɧɢɟ� ɤɨɧɰɟɧɬɪɢɪɭɟɬɫɹ� ɧɚ� ɤɪɚɹɯ� ɬɚɤɢɯ� ɬɪɟɳɢɧ�� ɝɞɟ� ɢ�
ɧɚɱɢɧɚɟɬɫɹ�ɪɚɡɪɵɜ�ɩɪɢ�ɫɪɚɜɧɢɬɟɥɶɧɨ�ɦɚɥɨɣ�ɜɟɥɢɱɢɧɟ�ɪɚɫɬɹɝɢɜɚɸɳɟɝɨ�ɭɫɢɥɢɹ��Ɇɢɧɢɦɚɥɶɧɨɟ�
ɡɧɚɱɟɧɢɟ�ɧɚɩɪɹɠɟɧɢɹ�)��ɩɪɢ�ɤɨɬɨɪɨɦ�ɯɪɭɩɤɢɣ�ɨɛɪɚɡɟɰ�ɧɚɱɢɧɚɟɬ�ɪɚɡɪɭɲɚɬɶɫɹ��ɨɩɪɟɞɟɥɹɟɬɫɹ�
ɩɨ�ɮɨɪɦɭɥɟ�Ƚɪɢɮɮɢɬɫɚ�����

ȼɵɩɨɥɧɟɧɧɵɟ� ɧɚɦɢ� ɢɫɫɥɟɞɨɜɚɧɢɹ� ɫɦɚɱɢɜɚɟɦɨɫɬɢ� ɚɥɦɚɡɚ� ɯɢɦɢɱɟɫɤɢ� ɚɤɬɢɜɧɵɦɢ� ɩɨ�
ɨɬɧɨɲɟɧɢɸ� ɤ� ɭɝɥɟɪɨɞɭ� ɦɟɬɚɥɥɚɦɢ� ɩɨɤɚɡɚɥɢ�� ɱɬɨ� ɫɜɨɛɨɞɧɚɹ� ɩɨɜɟɪɯɧɨɫɬɧɚɹ� ɷɧɟɪɝɢɹ� ɚɥɦɚɡɚ�



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

���

ɭɦɟɧɶɲɚɟɬɫɹ�ɜ�ɤɨɧɬɚɤɬɟ�ɫ�ɧɢɦɢ��ɠɢɞɤɢɟ�ɩɟɪɟɯɨɞɧɵɟ�ɦɟɬɚɥɥɵ�ɢ�ɤɪɟɦɧɢɣ�ɫɧɢɠɚɸɬ�ɫɜɨɛɨɞɧɭɸ�
ɩɨɜɟɪɯɧɨɫɬɧɭɸ�ɷɧɟɪɝɢɸ�ɚɥɦɚɡɚ�>�@��ɇɚ�ɨɫɧɨɜɚɧɢɢ�ɷɬɢɯ�ɪɟɡɭɥɶɬɚɬɨɜ�ɦɨɠɧɨ�ɩɨɥɚɝɚɬɶ��ɱɬɨ�ɩɪɢ�
ɨɞɧɨɜɪɟɦɟɧɧɨɦ�ɜɨɡɞɟɣɫɬɜɢɢ�ɧɚɝɪɭɡɤɢ�ɧɚ�ɚɥɦɚɡ�ɢ�ɤɨɧɬɚɤɬɚ�ɫ�ɠɢɞɤɢɦ�ɦɟɬɚɥɥɨɦ��ɩɟɪɟɯɨɞɧɵɟ�
ɦɟɬɚɥɥɵ�ɫɧɢɠɚɸɬ�ɩɪɨɱɧɨɫɬɶ�ɚɥɦɚɡɚ��ɗɬɨ�ɩɨɞɬɜɟɪɠɞɟɧɨ�ɷɤɫɩɟɪɢɦɟɧɬɚɥɶɧɨ�>�� �@�

ɉɨɷɬɨɦɭ�ɧɟɨɛɯɨɞɢɦɨ�ɪɚɡɪɚɛɨɬɚɬɶ�ɫɩɨɫɨɛɵ�ɩɨɜɵɲɟɧɢɹ�ɩɪɨɱɧɨɫɬɢ�ɯɪɭɩɤɨɝɨ�ɚɥɦɚɡɧɨɝɨ�
ɡɟɪɧɚ�� ɇɚɢɛɨɥɟɟ� ɨɩɬɢɦɚɥɶɧɵɦ� ɪɟɲɟɧɢɟɦ� ɨɤɚɡɚɥɨɫɶ� ɫɨɡɞɚɧɢɟ� ɩɨɤɪɵɬɢɣ� ɧɚ� ɚɥɦɚɡɧɵɯ�
ɦɢɤɪɨɩɨɪɨɲɤɚɯ�ɫ�ɰɟɥɶɸ�ɭɜɟɥɢɱɟɧɢɹ�ɪɚɛɨɬɨɫɩɨɫɨɛɧɨɫɬɢ�ɚɥɦɚɡɧɵɯ�ɩɨɪɨɲɤɨɜ��ɩɪɢɦɟɧɹɟɦɵɯ�
ɞɥɹ� ɨɛɪɚɛɨɬɤɢ� ɚɥɦɚɡɨɜ� ɢ� ɞɪɭɝɢɯ� ɬɪɭɞɧɨɨɛɪɚɛɚɬɵɜɚɟɦɵɯ� ɦɚɬɟɪɢɚɥɨɜ� >�� �@�� ɉɨɤɪɵɬɢɹ� ɢɡ�
ɦɟɬɚɥɥɨɜ�ɢ�ɫɩɥɚɜɨɜ�ɩɨɜɵɲɚɸɬ�ɩɪɨɱɧɨɫɬɶ�ɚɥɦɚɡɚ�ɜɫɥɟɞɫɬɜɢɟ�ɜɥɢɹɧɢɹ�ɩɥɚɫɬɢɱɧɨɫɬɢ�ɦɟɬɚɥɥɚ��
ɜɯɨɞɹɳɟɝɨ�ɜ�ɫɨɫɬɚɜ�ɩɨɤɪɵɬɢɹ��ɧɚ�ɩɪɨɰɟɫɫ�ɪɚɡɪɭɲɟɧɢɹ�ɜ�ɫɨɨɬɜɟɬɫɬɜɢɢ�ɫ�ɩɪɢɧɰɢɩɨɦ�ɂɪɜɢɧɚ�
Ɉɪɨɜɚɧɚ�� ɫɨɝɥɚɫɧɨ� ɤɨɬɨɪɨɦɭ�� ɩɪɢ� ɪɚɫɩɪɨɫɬɪɚɧɟɧɢɢ� ɬɪɟɳɢɧɵ� ɜ� ɤɜɚɡɢɯɪɭɩɤɨɦ� ɦɚɬɟɪɢɚɥɟ��
ɫɨɞɟɪɠɚɳɢɦ�ɩɥɚɫɬɢɱɟɫɤɭɸ�ɫɨɫɬɚɜɥɹɸɳɭɸ��ɦɢɤɪɨɩɥɚɫɬɢɱɟɫɤɢɟ�ɞɟɮɨɪɦɚɰɢɢ�ɫɨɫɪɟɞɨɬɨɱɟɧɵ�
ɜ� ɬɨɧɤɨɦ� ɫɥɨɟ�ɦɚɬɟɪɢɚɥɚ�� ɩɪɢɦɵɤɚɸɳɟɦ�ɤ�ɩɨɜɟɪɯɧɨɫɬɢ� ɬɪɟɳɢɧɵ� >�@��Ɉɬɫɸɞɚ� ɫɥɟɞɭɟɬ�� ɱɬɨ�
ɩɪɢ�ɭɱɟɬɟ�ɩɪɟɞɟɥɶɧɨɝɨ�ɧɚɩɪɹɠɟɧɢɹ�ɧɭɠɧɨ�ɩɪɢɧɢɦɚɬɶ�ɜɨ�ɜɧɢɦɚɧɢɟ�ɧɟ�ɬɨɥɶɤɨ�ɩɨɜɟɪɯɧɨɫɬɧɭɸ�
ɷɧɟɪɝɢɸ�ɬɜɟɪɞɨɝɨ�ɯɪɭɩɤɨɝɨ�ɬɟɥɚ�ıɬ�ɝ��ɧɨ�ɢ�ɷɧɟɪɝɢɸ�ɩɥɚɫɬɢɱɟɫɤɨɣ�ɞɟɮɨɪɦɚɰɢɢ��ɡɚɬɪɚɱɢɜɚɟɦɭɸ�
ɧɚ� ɨɛɪɚɡɨɜɚɧɢɟ� ɟɞɢɧɢɰɵ� ɧɨɜɨɣ� ɩɨɜɟɪɯɧɨɫɬɢ� Ȗɩɥ�� ȼ� ɷɬɨɦ� ɫɥɭɱɚɟ� ɮɨɪɦɭɥɚ� ɞɥɹ� ɨɩɪɟɞɟɥɟɧɢɹ�
ɜɟɥɢɱɢɧɵ�ɭɞɟɥɶɧɵɯ�ɧɚɩɪɹɠɟɧɢɣ�ɩɪɢɧɢɦɚɟɬ�ɜɢɞ�
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Ɉɛɨɡɧɚɱɟɧɢɹ� ɬɟ� ɠɟ�� ɱɬɨ� ɢ� ɜ� ɮɨɪɦɭɥɟ ����� Ȗɩɥ ± ɭɞɟɥɶɧɚɹ� ɪɚɛɨɬɚ� ɩɥɚɫɬɢɱɟɫɤɨɣ�
ɞɟɮɨɪɦɚɰɢɢ�ɧɚ�ɟɞɢɧɢɰɭ�ɩɨɜɟɪɯɧɨɫɬɢ�ɬɪɟɳɢɧɵ�ɩɪɢ�ɤɜɚɡɢɯɪɭɩɤɨɦ�ɪɚɡɪɭɲɟɧɢɢ�

Ɍɚɤɢɦ�ɨɛɪɚɡɨɦ��ɢɫɩɨɥɶɡɭɹ�ɩɪɢɧɰɢɩ�ɂɪɜɢɧɚ�Ɉɪɨɜɚɧɚ��ɜɨɡɦɨɠɧɨ�ɭɩɪɚɜɥɟɧɢɟ�ɪɟɚɥɶɧɨɣ�
ɩɪɨɱɧɨɫɬɶɸ�ɚɥɦɚɡɚ�ɩɭɬɟɦ�ɩɨɞɛɨɪɚ�ɫɨɫɬɚɜɚ�ɩɨɤɪɵɬɢɹ��ȼ�ɤɚɱɟɫɬɜɟ�ɯɢɦɢɱɟɫɤɢ�ɚɤɬɢɜɧɨɣ�ɫɪɟɞɵ��
ɜɥɢɹɸɳɟɣ� ɧɚ� ɭɦɟɧɶɲɟɧɢɟ� ɪɚɛɨɬɵ� ɪɚɡɪɭɲɟɧɢɹ� ɚɥɦɚɡɚ� ɜɫɥɟɞɫɬɜɢɟ� ɫɧɢɠɟɧɢɹ� ɫɜɨɛɨɞɧɨɣ�
ɩɨɜɟɪɯɧɨɫɬɧɨɣ� ɷɧɟɪɝɢɢ� ɢ� ɭɫɢɥɟɧɢɹ� ɤɚɬɚɥɢɬɢɱɟɫɤɨɣ� ɝɪɚɮɢɬɢɡɚɰɢɢ� ɚɥɦɚɡɚ� >��� �± �@�� ɦɵ�
ɜɵɛɪɚɥɢ� ɦɟɬɚɥɥɵ� 9,,, ɝɪɭɩɩɵ� ɩɟɪɢɨɞɢɱɟɫɤɨɣ� ɫɢɫɬɟɦɵ� ɷɥɟɦɟɧɬɨɜ� Ɇɟɧɞɟɥɟɟɜɚ�� ɤɨɬɨɪɵɟ�
ɧɚɧɨɫɢɥɢ� ɧɚ� ɚɥɦɚɡɧɵɟ� ɦɢɤɪɨɩɨɪɨɲɤɢ� ɪɚɡɥɢɱɧɵɦɢ� ɦɟɬɨɞɚɦɢ�� ȼ� ɤɚɱɟɫɬɜɟ� ɦɟɬɚɥɥɚ��
ɢɧɝɢɛɢɪɭɸɳɟɝɨ� ɝɪɚɮɢɬɢɡɚɰɢɸ� ɚɥɦɚɡɧɵɯ� ɦɢɤɪɨɩɨɪɨɲɤɨɜ�� ɛɵɥ� ɜɵɛɪɚɧ� ɤɪɟɦɧɢɣ��
ɨɛɪɚɡɭɸɳɢɣ� ɫ� ɭɝɥɟɪɨɞɨɦ� ɩɪɨɱɧɵɣ� ɜ� ɬɟɪɦɨɞɢɧɚɦɢɱɟɫɤɨɦ� ɨɬɧɨɲɟɧɢɢ� ɤɚɪɛɢɞ� ɤɪɟɦɧɢɹ�� ɚ� ɫ�
ɤɢɫɥɨɪɨɞɨɦ�� ɩɪɨɱɧɵɣ�ɨɤɫɢɞ��ɉɪɢɱɟɦ��ɦɟɬɨɞ�ɧɚɧɟɫɟɧɢɹ�ɩɨɤɪɵɬɢɹ�ɨɛɟɫɩɟɱɢɜɚɥ�ɩɨɜɵɲɟɧɧɨɟ�
ɫɨɞɟɪɠɚɧɢɟ� ɤɪɟɦɧɢɹ� ɜ� ɜɢɞɟ� ɤɚɪɛɢɞɚ� ɤɪɟɦɧɢɹ� � ɧɚ� ɩɨɜɟɪɯɧɨɫɬɢ� ɚɥɦɚɡɧɨɝɨ� ɩɨɪɨɲɤɚ� ɢ�
ɩɪɟɢɦɭɳɟɫɬɜɟɧɧɨɟ�ɫɨɞɟɪɠɚɧɢɟ�ɧɢɤɟɥɹ�ɜ�ɩɨɜɟɪɯɧɨɫɬɧɨɦ�ɫɥɨɟ�ɩɨɤɪɵɬɢɹ��ɤɨɧɬɚɤɬɢɪɭɸɳɟɝɨ�ɫ�
ɩɨɜɟɪɯɧɨɫɬɶɸ�ɨɛɪɚɛɚɬɵɜɚɟɦɨɝɨ�ɦɨɧɨɤɪɢɫɬɚɥɥɚ�ɚɥɦɚɡɚ� >�@��ɉɪɢɫɭɬɫɬɜɢɟ�ɤɚɪɛɢɞɚ�ɤɪɟɦɧɢɹ�ɢ�
ɧɟɡɧɚɱɢɬɟɥɶɧɨɝɨ� ɤɨɥɢɱɟɫɬɜɚ� ɧɢɤɟɥɹ� ɢ� ɨɥɨɜɚ� ɧɚ� ɦɟɠɮɚɡɧɨɣ� ɝɪɚɧɢɰɟ� ɚɥɦɚɡ� � ɩɨɤɪɵɬɢɟ�
ɩɪɟɞɨɯɪɚɧɹɥɨ� ɟɝɨ� ɨɬ� ɝɪɚɮɢɬɢɡɚɰɢɢ� ɢ� ɨɛɟɫɩɟɱɢɜɚɥɨ� ɩɨɜɵɲɟɧɢɟ� ɩɪɨɱɧɨɫɬɢ� ɚɥɦɚɡɧɨɝɨ�
ɩɨɪɨɲɤɚ�ɫ�ɩɨɤɪɵɬɢɟɦ�ɩɨ�ɫɪɚɜɧɟɧɢɸ�ɫ�ɧɟɩɨɤɪɵɬɵɦ�ɚɥɦɚɡɧɵɦ�ɩɨɪɨɲɤɨɦ�>�@��ɤɚɤ�ɷɬɨ�ɫɥɟɞɭɟɬ�
ɢɡ�ɭɪɚɜɧɟɧɢɹ�����

Ⱦɥɹ�ɞɨɫɬɢɠɟɧɢɹ�ɩɨɫɬɚɜɥɟɧɧɨɣ�ɰɟɥɢ�ɛɵɥɢ�ɫɮɨɪɦɭɥɢɪɨɜɚɧɵ�ɨɫɧɨɜɧɵɟ�ɡɚɞɚɱɢ�
���ȼ�ɩɪɨɰɟɫɫɟ�ɨɛɪɚɛɨɬɤɢ�ɚɥɦɚɡɧɵɦɢ�ɩɨɪɨɲɤɚɦɢ�ɜ� ɡɨɧɟ�ɤɨɧɬɚɤɬɚ�ɜɨɡɧɢɤɚɸɬ�ɜɵɫɨɤɢɟ�

ɬɟɦɩɟɪɚɬɭɪɵ�� ɤɨɬɨɪɵɟ� ɩɪɢɜɨɞɹɬ� ɤ� ɪɚɡɪɭɲɟɧɢɸ� ɚɥɦɚɡɧɵɯ� ɚɛɪɚɡɢɜɨɜ�� ȼ� ɫɜɹɡɢ� ɫ� ɷɬɢɦ� ɛɵɥɨ�
ɧɟɨɛɯɨɞɢɦɨ� ɢɫɫɥɟɞɨɜɚɬɶ� ɚ� ɜɥɢɹɧɢɟ� ɬɟɦɩɟɪɚɬɭɪɵ� ɧɚ� ɩɪɨɱɧɨɫɬɶ� ɚɥɦɚɡɧɵɯ� ɩɨɪɨɲɤɨɜ� ɛɟɡ�
ɩɨɤɪɵɬɢɹ��ɛ��ɜɥɢɹɧɢɟ�ɬɟɦɩɟɪɚɬɭɪɵ��ɧɚ��ɩɪɨɱɧɨɫɬɶ�ɚɥɦɚɡɧɵɯ�ɩɨɪɨɲɤɨɜ�ɫ�ɩɨɤɪɵɬɢɟɦ�



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

���

��� ɂɫɫɥɟɞɨɜɚɬɶ� � ɮɚɡɨɜɵɣ� ɫɨɫɬɚɜ� ɩɨɤɪɵɬɢɹ� ɞɥɹ� ɜɵɹɜɥɟɧɢɹ� ɧɚɥɢɱɢɹ� ɤɚɬɚɥɢɡɚɬɨɪɚ��
ɝɪɚɮɢɬɢɡɚɰɢɢ��ɢ�ɭɩɪɨɱɧɹɸɳɟɝɨ�ɫɥɨɹ�

���ɉɪɨɜɟɫɬɢ�ɢɫɫɥɟɞɨɜɚɧɢɟ�ɪɚɛɨɬɨɫɩɨɫɨɛɧɨɫɬɢ�ɚɥɦɚɡɧɵɯ�ɦɢɤɪɨɩɨɪɨɲɤɨɜ�ɫ�ɩɨɤɪɵɬɢɟɦ�
ɩɪɢ� ɨɝɪɚɧɤɟ� ɚɥɦɚɡɚ�� ɱɬɨɛɵ� ɩɨɤɚɡɚɬɶ� ɜɥɢɹɧɢɟ� � ɦɢɤɪɨɩɨɪɨɲɤɨɜ� ɫ� ɩɨɤɪɵɬɢɟɦ� �� ɫɨɞɟɪɠɚɳɢɦ�
ɤɚɬɚɥɢɡɚɬɨɪɵ�ɝɪɚɮɢɬɢɡɚɰɢɢ�ɚɥɦɚɡɚ� ɧɚ�ɫɤɨɪɨɫɬɶ�ɟɝɨ�ɨɛɪɚɛɨɬɤɢ�

��� ɂɫɫɥɟɞɨɜɚɬɶ� ɪɟɥɶɟɮ� ɢ� ɲɟɪɨɯɨɜɚɬɨɫɬɶ� ɩɨɜɟɪɯɧɨɫɬɢ� ɚɥɦɚɡɚ�� ɨɛɪɚɛɨɬɚɧɧɨɣ�
ɦɢɤɪɨɩɨɪɨɲɤɚɦɢ�ɫ�ɩɨɤɪɵɬɢɟɦ�

ɇɚ� ɨɫɧɨɜɚɧɢɢ� ɢɡɥɨɠɟɧɧɵɯ� ɜɵɲɟ� ɪɟɤɨɦɟɧɞɚɰɢɣ� ɛɵɥɢ� ɪɚɡɪɚɛɨɬɚɧɵ� ɬɟɯɧɨɥɨɝɢɱɟɫɤɢɟ�
ɩɪɨɰɟɫɫɵ�ɩɨɥɭɱɟɧɢɹ�ɚɥɦɚɡɧɵɯ�ɦɚɬɟɪɢɚɥɨɜ�ɫ� ɡɚɞɚɧɧɵɦɢ�ɫɜɨɣɫɬɜɚɦɢ��ɜ� ɬɨɦ�ɱɢɫɥɟ�ɚɥɦɚɡɧɵɟ�
ɦɢɤɪɨɩɨɪɨɲɤɢ�ɫ�ɩɨɤɪɵɬɢɟɦ�ɄɆ����ɩɨ�ɦɨɞɢɮɢɰɢɪɨɜɚɧɧɨɣ�ɬɟɯɧɨɥɨɝɢɢ��ɩɪɟɞɧɚɡɧɚɱɟɧɧɵɟ�ɞɥɹ�
ɨɛɪɚɛɨɬɤɢ� ɩɪɢɪɨɞɧɵɯ� ɦɨɧɨɤɪɢɫɬɚɥɥɨɜ� ɚɥɦɚɡɚ� ɜ� ɛɪɢɥɥɢɚɧɬɵ� ɢ� ɨɝɪɚɧɟɧɧɵɯ� ɸɜɟɥɢɪɧɵɯ�
ɜɫɬɚɜɨɤ� ɢɡ� ɫɢɧɬɟɬɢɱɟɫɤɢɯ� ɚɥɦɚɡɨɜ�� ɂɫɫɥɟɞɨɜɚɧɢɟ� ɜɥɢɹɧɢɹ� ɩɨɤɪɵɬɢɹ� ɧɚ� ɩɪɨɰɟɫɫ�
ɦɟɯɚɧɢɱɟɫɤɨɣ� ɨɛɪɚɛɨɬɤɢ� ɤɪɭɩɧɵɯ� ɦɨɧɨɤɪɢɫɬɚɥɥɨɜ� ɫɢɧɬɟɬɢɱɟɫɤɢɯ� ɚɥɦɚɡɨɜ� ɩɪɨɜɟɞɟɧɨ�
ɜɩɟɪɜɵɟ��Ⱦɥɹ�ɢɫɫɥɟɞɨɜɚɧɢɣ�ɛɵɥɢ�ɜɵɛɪɚɧɵ�ɤɪɢɫɬɚɥɥɵ�ɫɢɧɬɟɬɢɱɟɫɤɢɯ�ɚɥɦɚɡɨɜ�ɬɢɩɚ�,E �ɦɚɫɫɨɣ�
��� FW��ɢ�,,ɚ��ɦɚɫɫɨɣ���� FW���

Ȼɵɥɨ�ɩɪɨɜɟɞɟɧɨ�ɢɫɫɥɟɞɨɜɚɧɢɟ�ɜɥɢɹɧɢɹ�ɩɨɤɪɵɬɢɹ�ɧɚ�ɩɪɨɱɧɨɫɬɶ�ɚɥɦɚɡɧɵɯ�ɲɥɢɮɩɨɪɨɲɤɨɜ�
ɨɬɟɱɟɫɬɜɟɧɧɨɝɨ�ɩɪɨɢɡɜɨɞɫɬɜɚ��ɉɨɤɚɡɚɧɨ��ɱɬɨ�ɩɨɤɪɵɬɢɟ�ɭɩɪɨɱɧɹɟɬ�ɚɥɦɚɡɧɵɟ�ɩɨɪɨɲɤɢ�

ɉɨɤɚɡɚɬɟɥɶ� ɩɪɨɱɧɨɫɬɢ� ɭɜɟɥɢɱɢɜɚɟɬɫɹ� ɫ� ɧɚɧɟɫɟɧɢɟɦ� ɩɨɤɪɵɬɢɹ� ɜɫɥɟɞɫɬɜɢɟ� ɜɥɢɹɧɢɹ�
ɩɥɚɫɬɢɱɧɨɫɬɢ�ɦɟɬɚɥɥɚ�ɧɚ�ɩɪɨɰɟɫɫ�ɪɚɡɪɭɲɟɧɢɹ�ɫɨɝɥɚɫɧɨ�ɢɫɫɥɟɞɨɜɚɧɢɹɦ�ɂɪɜɢɧɚ�Ɉɪɨɜɚɧɚ��

ɉɨɫɥɟ� ɪɚɫɬɜɨɪɟɧɢɹ� ɩɨɤɪɵɬɢɹ� ɩɨɤɚɡɚɬɟɥɢ� ɩɪɨɱɧɨɫɬɢ� ɜɵɲɟ�� ɱɟɦ� ɞɨ� ɟɝɨ� ɧɚɧɟɫɟɧɢɹ��
ɩɨɬɨɦɭ� ɱɬɨ� ɦɟɬɚɥɥ� ɩɪɨɧɢɤɚɟɬ� ɜ� ɬɨɧɤɢɟ� ɤɚɧɚɥɵ�� ɢɡ� ɤɨɬɨɪɵɯ� ɟɝɨ� ɬɪɭɞɧɨ� ɜɵɬɪɚɜɢɬɶ�� ɬɚɤ� ɤɚɤ�
ɨɛɪɚɡɭɸɬɫɹ�ɤɚɪɛɢɞɧɵɟ�ɩɪɨɫɥɨɣɤɢ�

ɋɨɫɬɚɜ� ɩɨɤɪɵɬɢɹ� ɧɚ� ɦɢɤɪɨɩɨɪɨɲɤɚɯ�� ɩɪɢɦɟɧɹɟɦɵɯ� ɞɥɹ� ɨɝɪɚɧɤɢ� ɚɥɦɚɡɚ�� ɨɩɪɟɞɟɥɹɥɢ�
ɦɟɬɨɞɨɦ�ɪɟɧɬɝɟɧɨɮɚɡɨɜɨɝɨ�ɚɧɚɥɢɡɚ��ɤɨɬɨɪɵɣ�ɩɪɨɜɨɞɢɥɢ�ɧɚ�ɚɜɬɨɦɚɬɢɡɢɪɨɜɚɧɧɨɣ�ɪɟɧɬɝɟɧɨɜɫɤɨɣ�
ɭɫɬɚɧɨɜɤɟ�ȾɊɈɇ����Ɋɟɡɭɥɶɬɚɬɵ�ɪɟɧɬɝɟɧɨɮɚɡɨɜɨɝɨ�ɚɧɚɥɢɡɚ�ɩɪɟɞɫɬɚɜɥɟɧɵ�ɧɚ�ɪɢɫ� �±��

�ș �Ȝ&X�

Ɋɢɫ� �� Ɋɟɧɬɝɟɧɨɝɪɚɦɦɚ�ɩɨɤɪɵɬɢɹ�ɄɆ���
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ɇȺ�ɈɋɇɈȼȿ�ȺɅɆȺɁȺ�ɂ�ɄɍȻɂɑȿɋɄɈȽɈ�ɇɂɌɊɂȾȺ�ȻɈɊȺ

���

�ș �Ȝ&X�

Ɋɢɫ� �� Ɋɟɧɬɝɟɧɨɝɪɚɦɦɚ�ɩɨɤɪɵɬɢɹ�ɄɆ����ɫ�ɜɵɞɟɥɟɧɧɨɣ�ɮɚɡɨɣ�&�GLDPRQG

�ș �Ȝ&X�
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�ș �Ȝ&X�
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ɂ ɌȿɏɇɈɅɈȽɂə�ȿȽɈ�ɂɁȽɈɌɈȼɅȿɇɂə�ɂ�ɉɊɂɆȿɇȿɇɂə

���

�ș �Ȝ&X�

Ɋɢɫ� �� Ɋɟɧɬɝɟɧɨɝɪɚɦɦɚ�ɩɨɤɪɵɬɢɹ�ɄɆ����ɫ�ɜɵɞɟɥɟɧɧɨɣ�ɮɚɡɨɣ�1L

Ɋɟɡɭɥɶɬɚɬɵ�ɪɟɧɬɝɟɧɨɮɚɡɨɜɨɝɨ�ɚɧɚɥɢɡɚ�ɩɨɤɚɡɚɥɢ��ɱɬɨ�ɩɨɤɪɵɬɢɟ�ɄɆ����ɫɨɞɟɪɠɢɬ��
�ɦɨɞɢɮɢɤɚɰɢɢ�ɤɚɪɛɢɞɚ�ɤɪɟɦɧɢɹ�
�ɧɢɤɟɥɶ��ɩɪɢɫɭɬɫɬɜɭɸɳɢɣ�ɜ�ɜɢɞɟ�ɬɨɧɤɨɣ�ɩɪɨɫɥɨɣɤɢ��
�ɞɜɭɯɤɨɦɩɨɧɟɧɬɧɵɟ�ɫɩɥɚɜɵ�ɧɢɤɟɥɹ�ɫ�ɤɪɟɦɧɢɟɦ��ɨɥɨɜɨɦ ɢ�ɭɝɥɟɪɨɞɨɦ�
ɍɫɬɚɧɨɜɥɟɧɨ� ɨɬɫɭɬɫɬɜɢɟ� ɝɪɚɮɢɬɚ� �ɪɢɫ� ���� Ɉɤɫɢɞ� ɢ� ɤɚɪɛɢɞ� ɤɪɟɦɧɢɹ� �ɪɢɫ� �� ɢ� ���

ɡɚɳɢɳɚɟɬ� ɩɨɜɟɪɯɧɨɫɬɶ� ɚɥɦɚɡɧɨɝɨ� ɡɟɪɧɚ� ɨɬ� ɝɪɚɮɢɬɢɡɚɰɢɢ� ɢ� ɨɤɢɫɥɟɧɢɹ�� ɇɢɤɟɥɶ� �ɪɢɫ� ���
ɹɜɥɹɟɬɫɹ� ɫɢɥɶɧɵɦ� ɤɚɬɚɥɢɡɚɬɨɪɨɦ� ɮɚɡɨɜɨɝɨ� ɩɪɟɜɪɚɳɟɧɢɹ� ɚɥɦɚɡɚ� ɜ� ɝɪɚɮɢɬ�� ɂɧɬɟɪɟɫɧɨ�
ɨɬɦɟɬɢɬɶ��ɱɬɨ�ɷɬɨɬ�ɫɨɫɬɚɜ�ɩɨɤɪɵɬɢɹ�ɩɨɥɭɱɟɧ�ɩɪɢ�ɛɨɥɟɟ�ɧɢɡɤɢɯ�ɬɟɦɩɟɪɚɬɭɪɚɯ�ɩɨ�ɫɪɚɜɧɟɧɢɸ�ɫ�
ɛɚɡɨɜɵɦ�� ɯɨɬɹ� ɩɨ� ɪɚɛɨɬɨɫɩɨɫɨɛɧɨɫɬɢ� ɚɥɦɚɡɧɵɣ� ɩɨɪɨɲɨɤ� ɫ� ɩɨɤɪɵɬɢɟɦ� ɄɆ�Ɇ� ɪɚɛɨɬɚɟɬ�
ɧɟɫɤɨɥɶɤɨ�ɥɭɱɲɟ��ɱɬɨ��ɩɨ�ɜɢɞɢɦɨɦɭ��ɫɜɹɡɚɧɨ�ɫ�ɨɛɪɚɡɨɜɚɧɢɟɦ�ɭɫɬɨɣɱɢɜɵɯ�ɨɤɫɢɞɨɜ�ɤɪɟɦɧɢɹ�

Ɋɟɡɭɥɶɬɚɬɵ�ɫɪɚɜɧɢɬɟɥɶɧɵɯ�ɢɫɩɵɬɚɧɢɣ�ɚɥɦɚɡɧɵɯ�ɦɢɤɪɨɩɨɪɨɲɤɨɜ�ɫ�ɩɨɤɪɵɬɢɟɦ�ɄɆ���
ɩɪɢ�ɨɝɪɚɧɤɟ�ɦɨɧɨɤɪɢɫɬɚɥɥɨɜ�ɧɨɜɵɯ�ɜɢɞɨɜ�ɫɢɧɬɟɬɢɱɟɫɤɢɯ�ɚɥɦɚɡɨɜ��ɜɵɩɨɥɧɟɧɧɵɯ�ɜ�ɤɨɥɥɟɞɠɟ�
ɩɪɟɞɩɪɢɧɢɦɚɬɟɥɶɫɬɜɚ�ʋ ����ɩɪɟɞɫɬɚɜɥɟɧɵ�ɜ�ɬɚɛɥɢɰɟ��

ɋɪɟɞɧɹɹ�ɫɤɨɪɨɫɬɶ�ɨɛɪɚɛɨɬɤɢ�ɦɨɧɨɤɪɢɫɬɚɥɥɚ�ɫɢɧɬɟɬɢɱɟɫɤɨɝɨ�ɚɥɦɚɡɚ

ȺɋɆ������ɄɆ�� ȺɋɆ�����

Ɉɛɳɟɟ�ɜɪɟɦɹ�ɨɛɪɚɛɨɬɤɢ
ɂɡɦɟɧɟɧɢɟ�
ɦɚɫɫɵ

Ɉɛɳɟɟ�ɜɪɟɦɹ�ɨɛɪɚɛɨɬɤɢ ɂɡɦɟɧɟɧɢɟ�ɦɚɫɫɵ

���ɦɢɧ ������ɤɚɪɚɬ ���ɦɢɧ ������FW
ɋɪɟɞɧɹɹ�ɫɤɨɪɨɫɬɶ�ɨɛɪɚɛɨɬɤɢ�������
ɤɚɪɚɬ�ɦɢɧ

ɋɪɟɞɧɹɹ�ɫɤɨɪɨɫɬɶ�ɨɛɪɚɛɨɬɤɢ�������ɤɚɪɚɬ�ɦɢɧ

ȼ� ɩɪɨɰɟɫɫɟ� ɢɫɫɥɟɞɨɜɚɧɢɹ� ɩɨɥɭɱɟɧɵ� ɪɟɡɭɥɶɬɚɬɵ� ɢɡɦɟɧɟɧɢɹ� ɦɚɫɫɵ� ɢ� ɜɵɫɨɬɵ� ɨɛɪɚɡɰɚ�
ɩɨɫɥɟ� ɲɥɢɮɨɜɚɧɢɹ� ɫ� ɮɢɤɫɢɪɨɜɚɧɧɵɦ� ɢɧɬɟɪɜɚɥɨɦ� ɜɪɟɦɟɧɢ�� � Ɇɚɫɫɚ� ɨɛɪɚɡɰɚ� ɢɡɦɟɪɹɥɚɫɶ� ɧɚ�
ɚɧɚɥɢɬɢɱɟɫɤɢɯ�ɜɟɫɚɯ�ɫ�ɬɨɱɧɨɫɬɶɸ�ɞɨ�������ɤɚɪɚɬɚ��ɜɵɫɨɬɚ�ɨɛɪɚɡɰɚ�ɢɡɦɟɪɹɥɚɫɶ�ɢɧɞɢɤɚɬɨɪɨɦ�
ɬɢɩɚ�Ʌɷɜɟɪɢɞɠ��ɬɨɱɧɨɫɬɶɸ�ɢɡɦɟɪɟɧɢɹ������ɦɦ��Ɋɟɡɭɥɶɬɚɬɵ�ɢɡɦɟɪɟɧɢɣ�ɩɪɟɞɫɬɚɜɥɟɧɵ�ɧɚ� ɪɢɫ�
���ɩɨɤɚɡɵɜɚɸɳɢɟ�ɢɡɦɟɧɟɧɢɹ�ɦɚɫɫɵ�ɦɨɧɨɤɪɢɫɬɚɥɥɚ�ɚɥɦɚɡɚ�ɜ�ɩɪɨɰɟɫɫɟ�ɨɝɪɚɧɤɢ�ɜ�ɡɚɜɢɫɢɦɨɫɬɢ�



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

���

ɨɬ�ɦɚɪɤɢ�ɩɪɢɦɟɧɹɟɦɨɝɨ�ɦɢɤɪɨɩɨɪɨɲɤɚ� �ȺɋɆ������ɛɟɡ�ɩɨɤɪɵɬɢɹ�ɢ�ȺɋɆ������ɫ�ɩɨɤɪɵɬɢɟɦ�
ɄɆ����

Ɋɢɫ� �� ɂɡɦɟɧɟɧɢɟ�ɦɚɫɫɵ�ɚɥɦɚɡɚ�ɜ�ɩɪɨɰɟɫɫɟ�ɨɝɪɚɧɤɢ�ɦɢɤɪɨɩɨɪɨɲɤɚɦɢ�ɫ�ɩɨɤɪɵɬɢɟɦ�ɄɆ��ɢ�ɛɟɡ��
ɩɨɤɪɵɬɢɹ��ɜ�ɡɚɜɢɫɢɦɨɫɬɢ�ɨɬ�ɜɪɟɦɟɧɢ�ɦɟɯɚɧɢɱɟɫɤɨɣ�ɨɛɪɚɛɨɬɤɢ

Ɋɚɡɪɚɛɨɬɚɧɚ� ɦɟɬɨɞɢɤɚ� ɩɪɨɜɟɞɟɧɢɹ� ɢɫɫɥɟɞɨɜɚɧɢɹ�� ɩɨɞɝɨɬɨɜɥɟɧ� ɨɩɵɬɧɵɣ� ɨɛɪɚɡɟɰ ±
ɦɨɧɨɤɪɢɫɬɚɥɥ�ɩɪɢɪɨɞɧɨɝɨ�ɚɥɦɚɡɚ� �ɪɢɫ� ����ɩɨɞɝɨɬɨɜɥɟɧɵ�©ɫɭɯɢɦª�ɦɟɬɨɞɨɦ�ɞɜɚ�ɨɝɪɚɧɨɱɧɵɯ�
ɞɢɫɤɚ�� ɲɚɪɠɢɪɨɜɚɧɧɵɯ� ɦɢɤɪɨɩɨɪɨɲɤɨɦ� ȺɋɆ� ����� ɢ� ɦɢɤɪɨɩɨɪɨɲɤɨɦ� ɫ� ɩɨɤɪɵɬɢɟɦ� �����
ɄɆ����ɪɢɫ� ���

Ɋɢɫ� �� Ɇɨɧɨɤɪɢɫɬɚɥɥ�ɩɪɢɪɨɞɧɨɝɨ�ɚɥɦɚɡɚ��
ɩɨɞɝɨɬɨɜɥɟɧɧɵɣ�ɤ�ɷɤɫɩɟɪɢɦɟɧɬɭ

Ɋɢɫ� �� Ɉɝɪɚɧɨɱɧɵɣ�ɞɢɫɤ��ɲɚɪɠɢɪɨɜɚɧɧɵɣ�
ɞɥɹ�ɷɤɫɩɟɪɢɦɟɧɬɚ

Ⱥɧɚɥɢɡ� ɩɨɥɭɱɟɧɧɵɯ� ɞɚɧɧɵɯ� ɩɨɤɚɡɵɜɚɟɬ�� ɱɬɨ� ɩɪɢɦɟɧɟɧɢɟ� ɚɥɦɚɡɧɵɯ� ɩɨɪɨɲɤɨɜ� ɫ�
ɩɨɤɪɵɬɢɟɦ� ɄɆ� ɭɜɟɥɢɱɢɜɚɟɬ� ɫɤɨɪɨɫɬɶ� ɨɛɪɚɛɨɬɤɢ� ɦɨɧɨɤɪɢɫɬɚɥɨɜ� ɫɢɧɬɟɬɢɱɟɫɤɨɝɨ� ɚɥɦɚɡɚ� ɜ� ɞɜɚ�
ɪɚɡɚ ɡɚ�ɫɱɟɬ�ɷɮɮɟɤɬɚ�ɜɥɢɹɧɢɹ�ɮɢɡɢɤɨ�ɯɢɦɢɱɟɫɤɨɣ�ɫɪɟɞɵ�ɧɚ�ɫɤɨɪɨɫɬɶ�ɨɛɪɚɛɨɬɤɢ�ɤɪɢɫɬɚɥɥɚ��Ɍɨ�
ɟɫɬɶ�� ɩɨɦɢɦɨ� ɦɟɯɚɧɢɱɟɫɤɨɝɨ� ɫɤɚɥɵɜɚɧɢɹ� ɱɚɫɬɢɰ� ɫ� ɩɨɜɟɪɯɧɨɫɬɢ� ɨɛɪɚɛɚɬɵɜɚɟɦɨɝɨ� ɤɪɢɫɬɚɥɥɚ��
ɩɪɨɢɫɯɨɞɢɬ� ɝɪɚɮɢɬɢɡɚɰɢɹ� ɷɬɨɣ� ɩɨɜɟɪɯɧɨɫɬɢ�� ɱɬɨ� ɫɭɳɟɫɬɜɟɧɧɨ� ɨɛɥɟɝɱɚɟɬ� ɩɪɨɰɟɫɫ� ɫɴɺɦɚ�
ɦɚɬɟɪɢɚɥɚ�



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

���

ɉɨɫɥɟ� ɨɝɪɚɧɤɢ� ɩɪɨɜɨɞɢɥɢ� ɢɫɫɥɟɞɨɜɚɧɢɟ� ɲɟɪɨɯɨɜɚɬɨɫɬɢ� ɩɨɜɟɪɯɧɨɫɬɢ� ɦɨɧɨɤɪɢɫɬɚɥɥɚ�
ɚɥɦɚɡɚ�� ɨɛɪɚɛɨɬɚɧɧɨɝɨ� ɦɢɤɪɨɩɨɪɨɲɤɚɦɢ� ɫ� ɩɨɤɪɵɬɢɟɦ� ɄɆ���� ɧɚ� ɢɧɬɟɪɮɟɪɟɧɰɢɨɧɧɨɦ�
ɦɢɤɪɨɫɤɨɩɟ�=<*2 1HZ9LHZ ������ȼ�ɪɟɡɭɥɶɬɚɬɟ�ɩɪɨɜɟɞɺɧɧɵɯ�ɢɡɦɟɪɟɧɢɣ��ɩɨɥɭɱɢɥɢ�ɡɧɚɱɟɧɢɹ�
5D ɞɥɹ� ɞɜɭɯ� ɜɢɞɨɜ� ɩɨɜɟɪɯɧɨɫɬɢ� ɦɨɧɨɤɪɢɫɬɚɥɥɚ� ɚɥɦɚɡɚ�� ɨɛɪɚɛɨɬɚɧɧɨɝɨ� ɚɥɦɚɡɧɵɦɢ�
ɦɢɤɪɨɩɨɪɨɲɤɚɦɢ�ɫ�ɩɨɤɪɵɬɢɟɦ�ɢ�ɧɟɩɨɤɪɵɬɵɦɢ��Ɋɟɡɭɥɶɬɚɬɵ�ɢɫɫɥɟɞɨɜɚɧɢɹ�ɩɪɢɜɟɞɟɧɵ�ɧɚ�ɪɢɫ� ���

ɚ ɛ
Ɋɢɫ� �� Ɋɟɥɶɟɮ� ɢ�ɲɟɪɨɯɨɜɚɬɨɫɬɶ� ɩɨɜɟɪɯɧɨɫɬɢ�ɦɨɧɨɤɪɢɫɬɚɥɥɚ� ɚɥɦɚɡɚ� ɚ� ± ɨɛɪɚɛɨɬɚɧɧɨɝɨ�
ɚɥɦɚɡɧɵɦɢ�ɦɢɤɪɨɩɨɪɨɲɤɚɦɢ�ɛɟɡ�ɩɨɤɪɵɬɢɹ��ɛ� ± ɚɥɦɚɡɧɵɦɢ�ɦɢɤɪɨɩɨɪɨɲɤɚɦɢ�ɫ�ɩɨɤɪɵɬɢɟɦ�
ɄɆ����ɇ

ɋɧɢɠɟɧɢɟ� ɲɟɪɨɯɨɜɚɬɨɫɬɢ� ɩɨɜɟɪɯɧɨɫɬɢ� ɨɛɴɹɫɧɹɟɬɫɹ� ɭɦɟɧɶɲɟɧɢɟɦ� ɫɜɨɛɨɞɧɨɣ�
ɩɨɜɟɪɯɧɨɫɬɧɨɣ�ɷɧɟɪɝɢɢ�ɡɚ�ɫɱɟɬ�ɯɢɦɢɱɟɫɤɨɝɨ�ɜɡɚɢɦɨɞɟɣɫɬɜɢɹ�ɚɥɦɚɡɚ�ɫ�ɦɟɬɚɥɥɨɦ��ɜɯɨɞɹɳɢɦɢ�
ɜ� ɫɨɫɬɚɜ� ɩɨɤɪɵɬɢɹ� ɤɨɬɨɪɚɹ� ɨɩɪɟɞɟɥɹɟɬ� ɤɪɢɬɢɱɟɫɤɭɸ� ɧɚɝɪɭɡɤɭ� ɪɚɡɪɭɲɟɧɢɹ� ɉɪɢ� ɦɟɧɶɲɢɯ�
ɧɚɝɪɭɡɤɚɯ�ɨɬɤɚɥɵɜɚɸɬɫɹ�ɛɨɥɟɟ�ɦɟɥɤɢɟ��ɚɥɦɚɡɧɵɟ�ɱɚɫɬɢɰɵ��ɪɟɥɶɟɮ�ɞɨɥɠɟɧ�ɯɚɪɚɤɬɟɪɢɡɨɜɚɬɶɫɹ�
ɦɟɧɶɲɟɣ�ɲɟɪɨɯɨɜɚɬɨɫɬɶɸ�

Ɍɚɤɢɦ�ɨɛɪɚɡɨɦ��ɷɤɫɩɟɪɢɦɟɧɬɚɥɶɧɨ�ɭɫɬɚɧɨɜɥɟɧɨ�
��� ɩɨɤɪɵɬɢɹ� ɢɡ� ɫɩɥɚɜɨɜ� ɤɪɟɦɧɢɹ� ɫ� ɦɟɬɚɥɥɚɦɢ� � ɩɨɜɵɲɚɸɬ� ɩɪɨɱɧɨɫɬɶ� ɚɥɦɚɡɧɵɯ�

ɩɨɪɨɲɤɨɜ�ɜɫɥɟɞɫɬɜɢɟ�ɜɥɢɹɧɢɹ�ɩɥɚɫɬɢɱɧɨɫɬɢ�ɦɟɬɚɥɥɚ�ɧɚ�ɩɪɨɰɟɫɫ�ɪɚɡɪɭɲɟɧɢɹ�
��� ɩɨɤɪɵɬɢɟ� ɄɆ���� ɡɚɳɢɳɚɟɬ� ɡɟɪɧɚ� ɚɥɦɚɡɧɵɯ� ɩɨɪɨɲɤɨɜ� ɨɬ� ɝɪɚɮɢɬɢɡɚɰɢɢ� ɡɚ� ɫɱɟɬ�

ɧɚɥɢɱɢɹ�ɤɚɪɛɢɞɚ ɤɪɟɦɧɢɹ��ɤɨɬɨɪɵɣ ɹɜɥɹɟɬɫɹ�ɢɧɝɢɛɢɬɨɪɚɦɢ�ɝɪɚɮɢɬɢɡɚɰɢɢ�
���ɫɤɨɪɨɫɬɶ�ɨɝɪɚɧɤɢ�ɦɨɧɨɤɪɢɫɬɚɥɥɨɜ�ɫɢɧɬɟɬɢɱɟɫɤɢɯ�ɚɥɦɚɡɨɜ�ɩɨɪɨɲɤɚɦɢ�ɦɚɪɤɢ�ȺɋɆ�

����� ɫ� ɩɨɤɪɵɬɢɟɦ� ɢɡ� ɫɩɥɚɜɨɜ� ɤɪɟɦɧɢɹ� ɜ� �� ɪɚɡɚ� ɩɪɟɜɵɲɚɟɬ� ɫɤɨɪɨɫɬɶ� ɢɯ� ɨɝɪɚɧɤɢ� ɫ�
ɩɪɢɦɟɧɟɧɢɟɦ� ɚɥɦɚɡɧɵɯ� ɦɢɤɪɨɩɨɪɨɲɤɨɜ� ɛɟɡ� ɩɨɤɪɵɬɢɹ� ɩɪɢ� ɞɨɫɬɢɠɟɧɢɢ� ɧɚɧɨɪɚɡɦɟɪɧɨɣ�
ɲɟɪɨɯɨɜɚɬɨɫɬɢ�ɨɛɪɚɛɨɬɚɧɧɨɣ�ɩɨɜɟɪɯɧɨɫɬɢ�

ɂɡɥɨɠɟɧɧɵɟ�ɜ�ɞɚɧɧɨɣ�ɪɚɛɨɬɟ�ɧɚɭɱɧɵɟ�ɢ�ɩɪɚɤɬɢɱɟɫɤɢɟ�ɪɟɡɭɥɶɬɚɬɵ�ɫɜɢɞɟɬɟɥɶɫɬɜɭɸɬ�ɨɛ�
ɨɩɪɟɞɟɥɹɸɳɟɦ� ɜɥɢɹɧɢɢ� ɮɢɡɢɤɨ�ɯɢɦɢɱɟɫɤɢɯ� ɩɪɨɰɟɫɫɨɜ�� ɩɪɨɬɟɤɚɸɳɢɯ� ɜ� ɡɨɧɟ� ɤɨɧɬɚɤɬɚ�
ɨɛɪɚɛɚɬɵɜɚɟɦɨɝɨ� � ɦɨɧɨɤɪɢɫɬɚɥɥɚ� ɫɢɧɬɟɬɢɱɟɫɤɨɝɨ� � ɚɥɦɚɡɚ� ɫ� ɚɥɦɚɡɧɵɦ� ɦɢɤɪɨɩɨɪɨɲɤɨɦ� ɧɚ�
ɩɪɨɢɡɜɨɞɢɬɟɥɶɧɨɫɬɶ�ɩɪɨɰɟɫɫɚ�ɢɡɝɨɬɨɜɥɟɧɢɹ�ɸɜɟɥɢɪɧɨɣ�ɜɫɬɚɜɤɢ�

ɂɫɩɨɥɶɡɨɜɚɧɢɟ�ɦɢɤɪɨɩɨɪɨɲɤɨɜ�ɫ�ɩɨɤɪɵɬɢɟɦ�ɜɞɜɨɟ�ɷɮɮɟɤɬɢɜɧɟɟ��ɱɟɦ�ɧɟɩɨɤɪɵɬɵɯ��ɡɚ�
ɫɱɟɬ�ɭɜɟɥɢɱɟɧɢɹ�ɩɪɨɢɡɜɨɞɢɬɟɥɶɧɨɫɬɢ�ɩɪɨɰɟɫɫɚ�



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

���

ɉɪɨɜɟɞɟɧɨ�ɞɨɫɥɿɞɠɟɧɧɹ�ɜɥɚɫɬɢɜɨɫɬɟɣ�ɿ�ɩɪɚɰɟɡɞɚɬɧɨɫɬɿ�ɦɿɤɪɨɩɨɪɨɲɤɿɜ�ɫɢɧɬɟɬɢɱɧɢɯ�ɚɥɦɚɡɿɜ�
ɦɚɪɤɢ� ȺɋɆ� �����ɄɆ� ɡ� ɯɿɦɿɱɧɨ� ɚɤɬɢɜɧɢɦ� ɩɨ� ɜɿɞɧɨɲɟɧɧɸ� ɞɨ� ɜɭɝɥɟɰɸ� ɩɨɤɪɢɬɬɹɦ� ɧɚ� ɨɫɧɨɜɿ� ɫɩɥɚɜɿɜ�
ɤɪɟɦɧɿɸ�ɜ�ɩɨɪɿɜɧɹɧɧɿ�ɡ�ɦɿɤɪɨɩɨɪɨɲɤɿɜ�ȺɋɆ������ɛɟɡ�ɩɨɤɪɢɬɬɹ�

ȿɤɫɩɟɪɢɦɟɧɬɚɥɶɧɨ� ɜɫɬɚɧɨɜɥɟɧɨ�� ɳɨ� ɩɨɤɪɢɬɬɹ� ɡɛɿɥɶɲɭɽ� ɚɛɪɚɡɢɜɧɭ� ɡɞɚɬɧɿɫɬɶ� ɚɥɦɚɡɧɨɝɨ�
ɩɨɪɨɲɤɭ�ɧɚ���±�����ɉɨɤɚɡɚɧɨ�ɬɚɤɨɠ��ɳɨ�ɡɚɫɬɨɫɭɜɚɧɧɹ�ɩɨɤɪɢɬɬɿɜ�ɧɚ�ɚɥɦɚɡɧɢɯ�ɩɨɪɨɲɤɚɯ�ɡɛɿɥɶɲɭɽ�
ʀɯɧɸ ɬɟɪɦɨɫɬɿɣɤɿɫɬɶ� ɜɧɚɫɥɿɞɨɤ� ɡɦɟɧɲɟɧɧɹ� ɧɚɩɪɭɝɢ� ɜ� ɤɪɢɫɬɚɥɚɯ�� ɚ� ɬɚɤɨɠ� ɡɚɥɿɤɨɜɭɜɚɧɧɹ� ɬɪɿɳɢɧ� ɿ�
ɿɧɲɢɯ� ɞɟɮɟɤɬɿɜ� ɜ� ɡɟɪɧɚɯ� ɚɥɦɚɡɧɢɯ� ɩɨɪɨɲɤɿɜ�� ȿɤɫɩɟɪɢɦɟɧɬɚɥɶɧɨ� ɜɫɬɚɧɨɜɥɟɧɨ�� ɳɨ� ɦɿɤɪɨɩɨɪɨɲɨɤ� ɡ�
ɩɨɤɪɢɬɬɹɦ� ɦɚɽ� ɜɞɜɿɱɿ� ɛɿɥɶɲɢɣ� ɤɨɟɮɿɰɿɽɧɬ� ɡɧɿɦɚɧɧɹ� ɚɥɦɚɡɚ� ɜ� ɩɨɪɿɜɧɹɧɧɿ� ɡ� ɦɿɤɪɨɩɨɪɨɲɤɚɦɢ� ɛɟɡ�
ɩɨɤɪɢɬɬɹ�ɡɚ�ɪɚɯɭɧɨɤ�ɟɮɟɤɬɭ�ɜɩɥɢɜɭ�ɜɢɤɨɪɢɫɬɚɧɧɹ�ɮɿɡɢɤɨ�ɯɿɦɿɱɧɨʀ�ɫɟɪɟɞɨɜɢɳɚ�ɧɚ�ɲɜɢɞɤɿɫɬɶ�ɨɛɪɨɛɤɢ�
ɤɪɢɫɬɚɥɚ�

Ʉɥɸɱɨɜɿ� ɫɥɨɜɚ�� ɚɥɦɚɡɧɢɣ� ɦɨɧɨɤɪɢɫɬɚɥ�� ɚɥɦɚɡɧɢɣ� ɦɿɤɪɨɩɨɪɨɲɨɤ�� ɩɨɤɪɢɬɬɹ�� ɦɟɯɚɧɿɱɧɚ�
ɨɛɪɨɛɤɚ

$��9��1R]KNLQD��9��,��.RVWLNRY��9��*��5DOFKHQNR��1��1��6WRSDUHYD��
$��<X��5D]EHJDHY��(��5��.DWDHYD��(��$��=DYHGHHY
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7KH�SURSHUWLHV�DQG�ZRUNLQJ�FDSDFLW\�RI�PLFURSRZGHUV�RI�V\QWKHWLF�GLDPRQGV�RI�JUDGH�$&0������.0�
ZLWK�D�FKHPLFDOO\�DFWLYH�FRDWLQJ�RQ�FDUERQ�EDVHG�RQ�VLOLFRQ�DOOR\V�DV�FRPSDUHG�WR�PLFURSRZGHU�$&0������
ZLWKRXW�FRDWLQJ�ZHUH�LQYHVWLJDWHG�

,W�KDV�EHHQ�H[SHULPHQWDOO\�HVWDEOLVKHG�WKDW�WKH�FRDWLQJ�LQFUHDVHV�WKH�DEUDVLYH�DELOLW\�RI�WKH�GLDPRQG�
SRZGHU�E\��������� ,W� LV�DOVR� VKRZQ� WKDW� WKH�XVH�RI� FRDWLQJV�RQ�GLDPRQG�SRZGHUV� LQFUHDVHV� WKHLU� WKHUPDO�
VWDELOLW\� GXH� WR� WKH� UHGXFWLRQ�RI� VWUHVVHV� LQ� FU\VWDOV�� DV�ZHOO� DV� WKH� KHDOLQJ�RI� FUDFNV� DQG� RWKHU�GHIHFWV� LQ�
JUDLQV�RI�GLDPRQG�SRZGHUV��,W�KDV�EHHQ�H[SHULPHQWDOO\�HVWDEOLVKHG�WKDW�WKH�FRDWHG�PLFURSRZGHU�KDV�D�WZLFH�
KLJKHU�FRHIILFLHQW�RI�GLDPRQG�UHPRYDO�FRPSDUHG�WR�WKH�PLFURSRZGHU�ZLWKRXW�FRDWLQJ�GXH�WR�WKH�HIIHFW�RI�WKH�
XVH�RI�WKH�SK\VLFR�FKHPLFDO�PHGLXP�RQ�WKH�SURFHVVLQJ�VSHHG�RI�WKH�FU\VWDO�
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Ʌɢɬɟɪɚɬɭɪɚ
�� ɇɨɠɤɢɧɚ� Ⱥ�� ȼ�� ȼɡɚɢɦɨɞɟɣɫɬɜɢɟ� ɚɥɦɚɡɚ� ɫ� ɦɟɬɚɥɥɚɦɢ� ɢ� ɫɩɥɚɜɚɦɢ� ��� ȼɹɱɟɫɥɚɜ�

ɉɟɬɪɨɜɢɱ� ȿɥɸɬɢɧ� �����±������� ɭɱɟɧɵɣ�� ɩɟɞɚɝɨɝ�� ɝɨɫ�� ɞɟɹɬɟɥɶ� �� ɩɨɞ� ɪɟɞ�� ɘ�� ɋ��
Ʉɚɪɚɛɚɫɨɜɚ��± Ɇ�� Ɇɂɋɢɋ��Ɋɭɞɚ�ɢ�ɦɟɬɚɥɥɵ�������

�� ɂɫɫɥɟɞɨɜɚɧɢɟ� ɤɨɧɬɚɤɬɧɨɝɨ� ɜɡɚɢɦɨɞɟɣɫɬɜɢɹ� ɚɥɦɚɡɚ� ɫ� ɩɨɤɪɵɬɢɟɦ� �� ɉ�� ɉ�� Ɉɬɨɩɤɨɜ��
$� %� ɇɨɠɤɢɧɚ�� ȼ�� ɂ�� Ʉɨɫɬɢɤɨɜ� ɢ� ɞɪ�� ��� ȼɨɩɪɨɫɵ� ɬɟɨɪɢɢ� ɢ� ɩɪɚɤɬɢɤɢ� ɚɥɦɚɡɧɨɣ�
ɨɛɪɚɛɨɬɤɢ��Ɍɪɭɞɵ�ȼɇɂɂɚɥɦɚɡɚ��± ������± ʋ����± ɋ����±����

�� Ɉɬɨɩɤɨɜ�ɉ� ɉ���ɇɨɠɤɢɧɚ�$� %��ȼɥɢɹɧɢɟ�ɦɟɬɚɥɥɨɜ�ɧɚ�ɩɪɨɱɧɨɫɬɶ�ɚɥɦɚɡɨɜ����Ⱥɥɦɚɡɵ��±
������± ʋ ���± ɋ���±���

�� ɒɭɥɶɩɹɤɨɜ� ɘ�� Ɏ��� Ƚɟɧɲɚɮɬ� ɘ�� ɋ�� ȼɡɚɢɦɨɞɟɣɫɬɜɢɟ ɚɥɦɚɡɨɜ� ɫ� ɪɚɡɥɢɱɧɵɦɢ�
ɜɟɳɟɫɬɜɚɦɢ�ɜ�ɭɫɥɨɜɢɹɯ�ɜɵɫɨɤɢɯ�ɞɚɜɥɟɧɢɣ�ɢ�ɬɟɦɩɟɪɚɬɭɪ��Ɍɪɭɞɵ�ȼɇɂɂȺɅɆȺɁɚ�� ±
������± ʋ����± ɋ� ��±����

�� ,UZLQ� *� 5�� )UDFWXUH �� +DQGEXFK� GHU� 3K\VLN� 9, �� )OXJJH 6��� (G� ± %HUOLQ�� 6SULQJHU�
9HUODJ��������± Ɋ�����±����

�� ɉɚɧɚɫɸɤ�ȼ� ȼ��ɉɪɟɞɟɥɶɧɨɟ ɪɚɜɧɨɜɟɫɢɟ�ɯɪɭɩɤɢɯ�ɬɟɥ�ɫ� ɬɪɟɳɢɧɚɦɢ��Ɇɨɧɨɝɪɚɮɢɹ��²
Ʉɢɟɜ��ɇɚɭɤɨɜɚ�ɞɭɦɤɚ��������± ����ɫ�

�� 7��(YDQV��&��3KDDO�,PSHUIHFWLRQV�LQ�W\SH�,�DQG�W\SH�,,�GLDPRQGV��3URF��5��6RF��/RQG��$��±
������± �����± 1������ ± Ɋ� ���±�����'2,����������UVSD������������
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���

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

�� ɇɨɠɤɢɧɚ�Ⱥ�ȼ��ȼɥɢɹɧɢɟ�ɦɟɬɚɥɥɨɜ�ɧɚ�ɮɚɡɨɜɨɟ�ɩɪɟɜɪɚɳɟɧɢɟ�ɚɥɦɚɡɚ�ɜ�ɝɪɚɮɢɬ �� Ɍɪɭɞɵ
ȼɇɂɂȺɅɆȺɁɚ��± ������± ʋ���

ɉɨɫɬɭɩɢɥɚ���������

5HIHUHQFHV
�� 1R]KNLQD��$��9���������9]DLPRGHLVWYLH�DOPD]D�V�PHWDOODPL�,�VSODYDPL�>7KH�LQWHUDFWLRQ�

RI�GLDPRQG�ZLWK�PHWDOV�DQG�DOOR\V@��9LDFKHVODY�3HWURYLFK�(OLXWLQ������±�������XFKHQ\L��
SHGDJRJ�� JRV�� 'HLDWHO� >9\DFKHVODY� 3HWURYLFK� (O\XWLQ� ������������� VFLHQWLVW�� WHDFKHU��
VWDWHVPDQ@��<X��.DUDEDVRY��(G����0,6L6��0RVNRZ��5XGD�,�PHWDOO\� >,Q�5XVVLDQ@�

�� 2WRSNRY��3��3���1R]KNLQD��$��9���.RVWLNRY��9��,���HW�DO����������,VVOHGRYDQLH�NRQWDNWQRJR�
Y]DLPRGHLVWYLLD�DOPD]D�V�SRNULWLHP�>,QYHVWLJDWLRQ�RI�WKH�FRQWDFW�LQWHUDFWLRQ�RI�GLDPRQG�
DQG�FRDWLQJ@��9RSURV\�WHRULL�,�SUHDNWLNL�DOPD]QRL�REUDERWNL��7UXGL�91,,DOPD]D�± ,VVXHV�
RI�WKHRU\�DQG�SUDFWLFH�RI�GLDPRQG�SURFHVVLQJ��3URFHHGLQJV�RI�91,,DOPD]� �� ��±��� >,Q�
5XVVLDQ@�

�� 1R]KNLQD� $��9���	�2WRSNRY��3��3����������9OLLDQLH�PHWDOORY�QD�SURFKQRVW�DOPD]RY�>7KH�
LQIOXHQFH� RI� PHWDOV� RQ� WKH� VWUHQJWK� RI� GLDPRQGV@�� $OPD]\� ± 'LDPRQGV�� �� �±�� >,Q�
5XVVLDQ@�

�� 6KXOSLDNRY��<X��)���	�*HQVKDIW��<X��6�� ��������9]DLPRGHLVWYLH�DOPD]RY�V� UD]OLFKQLPL�
YWVKFKHVWYDPL� Y� XVORYLLDNK� Y\VRNLNK� GDYOHQLL� ,� WHPSHUDWXU�� 7UXGL� 91,,DOPD]D� ±
3URFHHGLQJV�RI�91,,DOPD]� �� ��±���� >,Q�5XVVLDQ@�

�� ,UZLQ� *��5����������)UDFWXUH� +DQGEXFK�GHU�3K\VLN�9,� )OXJJH� 6� �(G�����SS�����±������
%HUOLQ� 6SULQJHU�9HUODJ�

�� 3DQDVLXN��9��9����������3UHGHOQRH�UDYQRYHVLH�NKUXSNLNK�WHO�V�WUHVKFKLQDPL��0RQRJUDILLD�
>/LPLW�HTXLOLEULXP�RI�EULWWOH�ERGLHV�ZLWK�FUDFNV��0RQRJUDSK@��.LHY��1DXNRYD�GXPND��>,Q�
5XVVLDQ@�

�� (YDQV��7���	 3KDDO�&� �������� ,PSHUIHFWLRQV� LQ� W\SH� ,� DQG� W\SH� ,,� GLDPRQGV�� 3URF��5��
6RF��/RQG���9RO��$��������������±����

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

�� 1R]KNLQD��$��9�� ��������9OLLDQLH�PHWDOORY� QD� ID]RYRH� SUHYUDVKFKHQLH� DOPD]D� Y� JUDILW
>7KH� LQIOXHQFH�RI�PHWDOV�RQ� WKH�SKDVH� WUDQVIRUPDWLRQ�RI�GLDPRQG� LQWR�JUDSKLWH@��7UXGL�
91,,DOPD]D�± 3URFHHGLQJV�RI�91,,DOPD]� �� >,Q�5XVVLDQ@�


