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Ʉ�ɋɂɇɌȿɁɍ�ɁȺɄɈɇɈȼ�ɍɉɊȺȼɅȿɇɂə�ɇȿȽɈɅɈɇɈɆɇɈɃ�ɆɈȾȿɅɂ�
ɌɊȿɏɁȼȿɇɇɈȽɈ�ȺȼɌɈɉɈȿɁȾȺ�ɉɊɂ�Ⱦȼɂɀȿɇɂɂ�ɁȺȾɇɂɆ�ɏɈȾɈɆ�

Ɍɚɬɢɟɜɫɤɢɣ�Ⱦ��ɇ���ɚɫɩɢɪɚɧɬ

Ɂɚɩɨɪɨɠɫɤɚɹ�ɝɨɫɭɞɚɪɫɬɜɟɧɧɚɹ�ɢɧɠɟɧɟɪɧɚɹ�ɚɤɚɞɟɦɢɹ�
ɩɪɨɫɩ��ɋɨɛɨɪɧɵɣ�������ɝ��Ɂɚɩɨɪɨɠɶɟ���������ɍɤɪɚɢɧɚ
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ȼ ɢɫɫɥɟɞɨɜɚɧɢɢ� ɩɪɨɜɟɞɟɧɨ� ɢɡɭɱɟɧɢɟ� ɫɨɫɬɨɹɧɢɹ� ɢ� ɪɟɲɟɧɢɹ� ɩɪɨɛɥɟɦɵ�� ɫɜɹɡɚɧɧɨɣ� ɫ� ɪɟɜɟɪɫɧɵɦ�
ɞɜɢɠɟɧɢɟɦ� ɚɜɬɨɩɨɟɡɞɚ�� ɫɨɫɬɨɹɳɟɝɨ� ɢɡ� ɬɹɝɚɱɚ� ɢ� ɞɜɭɯ� ɩɨɥɭɩɪɢɰɟɩɨɜ� ɫɨ� ɫɰɟɩɧɵɦɢ� ɭɫɬɪɨɣɫɬɜɚɦɢ�
ɬɨɱɧɨ� ɧɚɞ� ɡɚɞɧɟɣ� ɨɫɶɸ� ɬɹɝɚɱɚ� ɢ� ɩɨɥɭɩɪɢɰɟɩɨɜ� �©RQ�D[OHKLWFKLQJª� ɦɨɞɟɥɶ��� ɇɚ� ɨɫɧɨɜɟ� ɚɧɚɥɢɡɚ�
ɩɨɞɯɨɞɨɜ� ɤ� ɫɢɧɬɟɡɭ� ɡɚɤɨɧɨɜ� ɭɩɪɚɜɥɟɧɢɹ� ɬɚɤɢɦ� ɚɜɬɨɩɨɟɡɞɨɦ� ɩɪɢɧɹɬɨ� ɪɟɲɟɧɢɟ� ɫɢɧɬɟɡɢɪɨɜɚɬɶ�
ɬɪɟɛɭɟɦɵɟ�ɡɚɤɨɧɵ�ɭɩɪɚɜɥɟɧɢɹ��ɤɨɧɬɪɨɥɥɟɪɵ��ɫ�ɢɫɩɨɥɶɡɨɜɚɧɢɟɦ�ɦɟɬɨɞɚ�ɮɭɧɤɰɢɣ�Ⱥ� Ɇ� Ʌɹɩɭɧɨɜɚ��
ɉɪɹɦɨɣ�ɦɟɬɨɞ�Ⱥ� Ɇ� Ʌɹɩɭɧɨɜɚ�ɞɥɹ�ɫɢɧɬɟɡɚ�ɬɚɤɨɝɨ�ɭɩɪɚɜɥɟɧɢɹ�ɛɵɥ�ɭɠɟ�ɩɪɢɦɟɧɟɧ�ɞɥɹ�ɚɜɬɨɩɨɟɡɞɚ�
ɫ� ɨɞɧɢɦ� ɩɨɥɭɩɪɢɰɟɩɨɦ�� ɧɨ� ɜɫɥɟɞɫɬɜɢɟ� ɭɫɥɨɠɧɟɧɢɹ� ɦɨɞɟɥɢ� ɛɵɥɨ� ɪɟɲɟɧɨ� ɢɫɩɨɥɶɡɨɜɚɬɶ� ɦɟɬɨɞ�
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ɛɷɤɫɬɟɩɩɢɧɝɚ� �EDFNVWHSSLQJ��� ɨɫɧɨɜɚɧɧɵɣ� ɬɚɤɠɟ� ɧɚ� ɦɟɬɨɞɟ� ɮɭɧɤɰɢɣ� Ⱥ� Ɇ� Ʌɹɩɭɧɨɜɚ� ɢ�� ɜ� ɫɢɥɭ�
ɪɟɤɭɪɫɢɜɧɨɫɬɢ�ɚɥɝɨɪɢɬɦɚ��ɩɨɞɯɨɞɹɳɟɝɨ ɞɥɹ�ɪɟɲɟɧɢɹ�ɷɬɨɣ�ɩɪɨɛɥɟɦɵ�ɩɪɢ�ɭɜɟɥɢɱɟɧɢɢ�ɤɨɥɢɱɟɫɬɜɚ�
ɩɨɥɭɩɪɢɰɟɩɨɜ�ɜ�ɫɨɫɬɚɜɟ�ɚɜɬɨɩɨɟɡɞɚ��ȼ�ɢɬɨɝɟ��ɡɚɤɨɧɵ�ɭɩɪɚɜɥɟɧɢɹ��ɨɛɟɫɩɟɱɢɜɚɸɳɢɟ�ɫɬɚɛɢɥɢɡɚɰɢɸ�
ɚɜɬɨɩɨɟɡɞɚ� ɩɪɢ� ɪɟɜɟɪɫɧɨɦ� ɞɜɢɠɟɧɢɢ� ɢ� ɭɞɨɜɥɟɬɜɨɪɹɸɳɢɟ� ɨɝɪɚɧɢɱɟɧɢɹɦ� ɩɨ ɭɩɪɚɜɥɟɧɢɸ�� ɛɵɥɢ�
ɫɢɧɬɟɡɢɪɨɜɚɧɵ� ɫ� ɩɨɦɨɳɶɸ� ɦɟɬɨɞɨɜ� ɛɷɤɫɬɟɩɩɢɧɝɚ� ɢ� ɩɪɹɦɨɝɨ� ɦɟɬɨɞɚ� Ⱥ� Ɇ� Ʌɹɩɭɧɨɜɚ��
ɋɢɧɬɟɡɢɪɨɜɚɧɧɵɟ� ɫ� ɩɨɦɨɳɶɸ� ɷɬɢɯ� ɦɟɬɨɞɨɜ� ɡɚɤɨɧɵ� ɩɪɨɜɟɪɟɧɵ� ɫ� ɩɨɦɨɳɶɸ� ɱɢɫɥɟɧɧɨɝɨ�
ɦɨɞɟɥɢɪɨɜɚɧɢɹ� ɜ� ɫɢɫɬɟɦɟ� 0DSOH�� ɱɬɨ� ɩɨɡɜɨɥɢɥɨ� ɞɨɛɢɬɶɫɹ� ɜɵɫɨɤɨɝɨ� ɤɚɱɟɫɬɜɚ� ɭɩɪɚɜɥɟɧɢɹ�
ɞɜɢɠɟɧɢɟɦ� ɚɜɬɨɩɨɟɡɞɚ� ɩɨ� ɤɪɭɝɨɜɨɣ� ɬɪɚɟɤɬɨɪɢɢ� ɫ� ɩɨɦɨɳɶɸ� ɧɚɫɬɪɨɣɤɢ� ɤɨɷɮɮɢɰɢɟɧɬɨɜ�
ɪɟɝɭɥɹɬɨɪɚ�� ɉɪɢ� ɷɬɨɦ� ɡɚɤɨɧ�� ɫɢɧɬɟɡɢɪɨɜɚɧɧɵɣ� ɫ� ɩɨɦɨɳɶɸ� ɦɟɬɨɞɚ� ɛɷɤɫɬɟɩɩɢɧɝɚ�� ɢɦɟɟɬ� ɞɜɚ�
ɪɟɝɭɥɢɪɭɸɳɢɯ� ɤɨɷɮɮɢɰɢɟɧɬɚ�� ɜ� ɨɬɥɢɱɢɟ� ɨɬ� ɟɞɢɧɫɬɜɟɧɧɨɝɨ� ɩɪɢ� ɫɢɧɬɟɡɟ� ɩɨ� ɩɪɹɦɨɦɭ� ɦɟɬɨɞɭ�
Ⱥ� Ɇ� Ʌɹɩɭɧɨɜɚ�� ɢ� ɩɨɡɜɨɥɹɟɬ� ɞɨɛɢɬɶɫɹ� ɛɨɥɟɟ� ɬɨɧɤɨɣ� ɧɚɫɬɪɨɣɤɢ� ɭɩɪɚɜɥɟɧɢɹ�� Ⱦɥɹ� ɫɪɚɜɧɟɧɢɹ�
ɫɢɧɬɟɡɢɪɨɜɚɧɧɵɯ�ɡɚɤɨɧɨɜ�ɩɪɨɜɨɞɢɥɫɹ�ɚɧɚɥɢɡ�ɮɚɡɨɜɵɯ�ɩɨɪɬɪɟɬɨɜ�ɬɪɚɟɤɬɨɪɢɣ��ɭɝɥɨɜ�ɫɤɥɚɞɵɜɚɧɢɹ�
ɢ� ɭɩɪɚɜɥɟɧɢɹ�� ɨɪɢɟɧɬɚɰɢɨɧɧɵɯ� ɭɝɥɨɜ�� ɚ� ɬɚɤɠɟ� ɜɵɩɨɥɧɹɥɫɹ� ɚɧɚɥɢɡ� ɤɚɱɟɫɬɜɚ� ɩɟɪɟɯɨɞɧɵɯ�
ɩɪɨɰɟɫɫɨɜ�ɩɪɢ�ɢɡɦɟɧɟɧɢɢ�ɫɤɨɪɨɫɬɢ�ɞɜɢɠɟɧɢɹ�ɚɜɬɨɩɨɟɡɞɚ�

Ʉɥɸɱɟɜɵɟ� ɫɥɨɜɚ� ɚɜɬɨɩɨɟɡɞ� ɛɷɤɫɬɟɩɩɢɧɝ�� ɤɨɧɬɪɨɥɥɟɪ�� ɧɟɝɨɥɨɧɨɦɧɚɹ� ɫɢɫɬɟɦɚ�� ɩɪɹɦɨɣ� ɦɟɬɨɞ�
Ⱥ� Ɇ� Ʌɹɩɭɧɨɜɚ��ɪɟɜɟɪɫɧɨɟ�ɞɜɢɠɟɧɢɟ��ɪɨɛɨɩɨɟɡɞ��ɫɢɧɬɟɡ�ɡɚɤɨɧɚ�ɭɩɪɚɜɥɟɧɢɹ��©RQ�D[OH�KLWFKLQJª ɦɨɞɟɥɶ��
0DSOH�

ȾɈ�ɋɂɇɌȿɁɍ�ɁȺɄɈɇȱȼ�ɍɉɊȺȼɅȱɇɇə�ɇȿȽɈɅɈɇɈɆɇɈȲ ɆɈȾȿɅȱ
ɌɊɂɅȺɇɄɈȼɈȽɈ�ȺȼɌɈɉɈȲɁȾȺ�ɉɊɂ�Ɋɍɋȱ�ɁȺȾɇȱɆ�ɏɈȾɈɆ

Ɍɚɬɿɽɜɫɶɤɢɣ�Ⱦ� Ɇ���ɚɫɩɿɪɚɧɬ

Ɂɚɩɨɪɿɡɶɤɚ�ɞɟɪɠɚɜɧɚ�ɿɧɠɟɧɟɪɧɚ�ɚɤɚɞɟɦɿɹ�
ɩɪɨɫɩ��ɋɨɛɨɪɧɢɣ�������ɦ��Ɂɚɩɨɪɿɠɠɹ�������� ɍɤɪɚʀɧɚ
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ɍ ɞɨɫɥɿɞɠɟɧɧɿ�ɩɪɨɜɟɞɟɧɨ�ɜɢɜɱɟɧɧɹ�ɫɬɚɧɭ� ɿ� ɜɢɪɿɲɟɧɧɹ�ɩɪɨɛɥɟɦɢ�� ɩɨɜ¶ɹɡɚɧɨʀ� ɡ� ɪɟɜɟɪɫɧɢɦ�ɪɭɯɨɦ�
ɚɜɬɨɩɨʀɡɞɚ�� ɳɨ� ɫɤɥɚɞɚɽɬɶɫɹ� ɡ� ɬɹɝɚɱɚ� ɿ� ɞɜɨɯ� ɧɚɩɿɜɩɪɢɱɟɩɿɜ� ɿɡ� ɡɱɿɩɧɢɦɢ� ɩɪɢɫɬɪɨɹɦɢ� ɬɨɱɧɨ� ɧɚɞ�
ɡɚɞɧɶɨɸ�ɜɿɫɫɸ�ɬɹɝɚɱɚ� ɿ�ɧɚɩɿɜɩɪɢɱɟɩɿɜ��©RQ�D[OH�KLWFKLQJª�ɦɨɞɟɥɶ���ɇɚ�ɨɫɧɨɜɿ�ɚɧɚɥɿɡɭ�ɩɿɞɯɨɞɿɜ ɞɨ�
ɫɢɧɬɟɡɭ� ɡɚɤɨɧɿɜ� ɭɩɪɚɜɥɿɧɧɹ� ɬɚɤɢɦ�ɚɜɬɨɩɨʀɡɞɨɦ� ɩɪɢɣɧɹɬɨ�ɪɿɲɟɧɧɹ�ɫɢɧɬɟɡɭɜɚɬɢ�ɧɟɨɛɯɿɞɧɿ� ɡɚɤɨɧɢ�
ɭɩɪɚɜɥɿɧɧɹ�ɡ�ɜɢɤɨɪɢɫɬɚɧɧɹɦ�ɦɟɬɨɞɭ�ɮɭɧɤɰɿɣ�Ɉ� Ɇ� Ʌɹɩɭɧɨɜɚ��ɉɪɹɦɢɣ�ɦɟɬɨɞ�Ɉ� Ɇ� Ʌɹɩɭɧɨɜɚ�ɞɥɹ�
ɫɢɧɬɟɡɭ�ɬɚɤɨɝɨ�ɭɩɪɚɜɥɿɧɧɹ�ɲɢɪɨɤɨ�ɜɢɤɨɪɢɫɬɨɜɭɽɬɶɫɹ�ɞɥɹ�ɚɜɬɨɩɨʀɡɞɚ�ɡ�ɨɞɧɢɦ�ɧɚɩɿɜɩɪɢɱɟɩɨɦ��ɚɥɟ�
ɜɧɚɫɥɿɞɨɤ�ɭɫɤɥɚɞɧɟɧɧɹ�ɦɨɞɟɥɿ ɛɭɥɨ�ɜɢɪɿɲɟɧɨ�ɜɢɤɨɪɢɫɬɨɜɭɜɚɬɢ�ɦɟɬɨɞ�ɛɟɤɫɬɟɩɩɿɧɝɚ��EDFNVWHSSLQJ���
ɡɚɫɧɨɜɚɧɢɣ� ɬɚɤɨɠ� ɧɚ� ɦɟɬɨɞɿ� ɮɭɧɤɰɿɣ� Ɉ� Ɇ� Ʌɹɩɭɧɨɜɚ� ɿ�� ɜ� ɫɢɥɭ� ɪɟɤɭɪɫɢɜɧɨɫɬɿ� ɚɥɝɨɪɢɬɦɭ��
ɩɪɢɞɚɬɧɨɝɨ� ɞɥɹ� ɜɢɪɿɲɟɧɧɹ� ɰɿɽʀ� ɩɪɨɛɥɟɦɢ� ɩɪɢ� ɡɛɿɥɶɲɟɧɧɿ� ɤɿɥɶɤɨɫɬɿ� ɧɚɩɿɜɩɪɢɱɟɩɿɜ� ɭ ɫɤɥɚɞɿ�
ɚɜɬɨɩɨʀɡɞɚ�� ɍ� ɩɿɞɫɭɦɤɭ ɡɚɤɨɧɢ� ɭɩɪɚɜɥɿɧɧɹ�� ɳɨ� ɫɬɚɛɿɥɿɡɭɸɬɶ� ɚɜɬɨɩɨʀɡɞ� ɩɪɢ� ɪɟɜɟɪɫɧɨɦɭ� ɪɭɫɿ� ɡ�
ɭɪɚɯɭɜɚɧɧɹɦ� ɨɛɦɟɠɟɧɶ� ɡ� ɭɩɪɚɜɥɿɧɧɹ�� ɛɭɥɢ� ɫɢɧɬɟɡɨɜɚɧɿ� ɡɚ� ɞɨɩɨɦɨɝɨɸ� ɦɟɬɨɞɿɜ� ɛɟɤɫɬɟɩɩɿɧɝɚ� ɿ�
ɩɪɹɦɨɝɨ� ɦɟɬɨɞɭ� Ɉ� Ɇ� Ʌɹɩɭɧɨɜɚ�� ɋɢɧɬɟɡɨɜɚɧɿ� ɡɚ� ɞɨɩɨɦɨɝɨɸ� ɰɢɯ� ɦɟɬɨɞɿɜ� ɡɚɤɨɧɢ� ɩɟɪɟɜɿɪɟɧɿ� ɡɚ�
ɞɨɩɨɦɨɝɨɸ� ɱɢɫɟɥɶɧɨɝɨ� ɦɨɞɟɥɸɜɚɧɧɹ� ɜ� ɫɢɫɬɟɦɿ� 0DSOH�� ɳɨ� ɞɨɡɜɨɥɢɥɨ� ɞɨɛɢɬɢɫɹ� ɜɢɫɨɤɨʀ� ɹɤɨɫɬɿ�
ɭɩɪɚɜɥɿɧɧɹ� ɪɭɯɨɦ� ɚɜɬɨɩɨʀɡɞɚ� ɩɨ� ɤɪɭɝɨɜɿɣ� ɬɪɚɽɤɬɨɪɿʀ� ɡɚ� ɞɨɩɨɦɨɝɨɸ� ɧɚɫɬɪɨɣɤɢ� ɤɨɟɮɿɰɿɽɧɬɿɜ�
ɪɟɝɭɥɹɬɨɪɚ�� ɉɪɢ� ɰɶɨɦɭ� ɡɚɤɨɧ�� ɫɢɧɬɟɡɨɜɚɧɢɣ� ɡɚ� ɞɨɩɨɦɨɝɨɸ� ɦɟɬɨɞɭ� ɛɟɤɫɬɟɩɩɿɧɝɚ�� ɦɚɽ� ɞɜɚ�
ɪɟɝɭɥɸɸɱɢɯ�ɤɨɟɮɿɰɿɽɧɬɢ�ɧɚ�ɜɿɞɦɿɧɭ�ɜɿɞ�ɽɞɢɧɨɝɨ�ɩɪɢ�ɫɢɧɬɟɡɿ��ɡɚ�ɩɪɹɦɢɦ�ɦɟɬɨɞɨɦ�Ɉ� Ɇ� Ʌɹɩɭɧɨɜɚ��
ɿ� ɞɨɡɜɨɥɹɽ� ɞɨɦɨɝɬɢɫɹ� ɛɿɥɶɲ� ɬɨɧɤɨɝɨ� ɧɚɥɚɲɬɭɜɚɧɧɹ� ɭɩɪɚɜɥɿɧɧɹ�� Ⱦɥɹ� ɩɨɪɿɜɧɹɧɧɹ� ɫɢɧɬɟɡɨɜɚɧɢɯ�
ɡɚɤɨɧɿɜ ɩɪɨɜɨɞɢɜɫɹ� ɚɧɚɥɿɡ� ɮɚɡɨɜɢɯ� ɩɨɪɬɪɟɬɿɜ� ɬɪɚɽɤɬɨɪɿɣ�� ɤɭɬɿɜ� ɫɤɥɚɞɚɧɧɹ� ɿ� ɭɩɪɚɜɥɿɧɧɹ��
ɨɪɿɽɧɬɚɰɿɣɧɢɯ�ɤɭɬɿɜ��ɚ�ɬɚɤɨɠ�ɜɢɤɨɧɭɜɚɜɫɹ�ɚɧɚɥɿɡ�ɹɤɨɫɬɿ�ɩɟɪɟɯɿɞɧɢɯ�ɩɪɨɰɟɫɿɜ�ɩɪɢ�ɡɦɿɧɿ�ɲɜɢɞɤɨɫɬɿ�
ɪɭɯɭ�ɚɜɬɨɩɨʀɡɞɚ�

Ʉɥɸɱɨɜɿ� ɫɥɨɜɚ�� ɚɜɬɨɩɨʀɡɞ�� ɛɟɤɫɬɟɩɩɿɧɝ�� ɤɨɧɬɪɨɥɟɪ�� ɧɟɝɨɥɨɧɨɦɧɚ� ɫɢɫɬɟɦɚ�� ɩɪɹɦɢɣ� ɦɟɬɨɞ�
Ɉ� Ɇ� Ʌɹɩɭɧɨɜɚ��ɪɟɜɟɪɫɧɢɣ�ɪɭɯ��ɪɨɛɨɩɨʀɡɞ��ɫɢɧɬɟɡ�ɡɚɤɨɧɭ�ɭɩɪɚɜɥɿɧɧɹ��©RQ�D[OH�KLWFKLQJª ɦɨɞɟɥɶ��0DSOH��

5(*$5',1*�7+5((�/,1. 52$'�75$,1�02'(/�029,1*�5(9(56(�121�
+2/2120,&�6<67(0�67((5,1*�/$:6�6<17+(6,6

7DWLHYVN\L�'� 1���ɪRVWJUDGXDWH�VWXGHQW

=DSRUL]K]K\D�6WDWH�(QJLQHHULQJ�$FDGHP\�
DYH��6RERUQ\L������ =DSRUL]KLD� �������8NUDLQH�

GWGLVVHUW#JPDLO�FRP

7KH�FXUUHQW�UHVHDUFK�FRQWDLQV�VWXG\LQJ�RI�LVVXH�VROXWLRQV�VWDWH�UHODWHG�WR�UHYHUVH�PRWLRQ�RI�D�URDG�WUDLQ�
UHYHUVH�FRQVLVWLQJ�RI�D�WUDFWRU�WUXFN�DQG�WZR�VHPLWUDLOHUV�ZLWK�KLWFKLQJ�XQLWV�RQ�WKH�WUDFWRU�WUXFN�UHDU�D[OH�
GLUHFWO\� �DQ�³RQ�D[OH�KLWFKLQJ´�PRGHO���%DVHG�RQ�DQDO\]LQJ�DSSURDFKHV� WRZDUGV� WKH�NLQG�RI� URDG� WUDLQ�
VWHHULQJ� ODZV� V\QWKHVLV� LW¶V� GHFLGHG� WR� V\QWKHVL]H� WKH� UHTXLUHG� VWHHULQJ� ODZV� �FRQWUROOHUV�� XVLQJ�



9LVQ\N�RI�=DSRUL]K]K\D�1DWLRQDO�8QLYHUVLW\��3K\VLFDO�DQG�0DWKHPDWLFDO�6FLHQFHV ���

ȼɿɫɧɢɤ�Ɂɚɩɨɪɿɡɶɤɨɝɨ�ɧɚɰɿɨɧɚɥɶɧɨɝɨ ɭɧɿɜɟɪɫɢɬɟɬɭ ʋ �������

/\DSXQRY¶V� IXQFWLRQV�PHWKRG��'LUHFW�/\DSXQRY¶V�PHWKRG�IRU�V\QWKHVL]LQJ� WKH�NLQG�RI�FRQWUROOLQJ�KDV�
EHHQ�DOUHDG\�DSSOLHG�IRU�D�URDG�WUDLQ�ZLWK�RQH�VHPLWUDLOHU��EXW�GXH�WR�D�PRGHO�LQFUHDVHG�FRPSOH[LW\�DQG�
DOJRULWKP� �VXLWDEOH� IRU� VROYLQJ� WKLV� WDVN�ZLWK� JURZLQJ� URDG� WUDLQ� VHPLWUDLOHUV� QXPEHU�� UHFXUVLYHQHVV� D�
EDFNVWHSSLQJ�PHWKRG�KDV�EHHQ�XVHG�ZKLFK�LV�DOVR�EDVHG�RQ�/\DSXQRY¶V�IXQFWLRQV�PHWKRG��$V�D�UHVXOW��
VWHHULQJ� ODZV� IRU� VWDELOL]LQJ� URDG� WUDLQ� UHYHUVH� PRWLRQ� DQG� PDWFKLQJ� VWHHULQJ� OLPLWDWLRQV� KDYH� EHHQ�
V\QWKHVL]HG�XVLQJ�WKH�EDFNVWHSSLQJ�DQG�GLUHFW�/\DSXQRY¶V�PHWKRGV��
/DZV� V\QWKHVL]HG� ZLWK� WKHVH� PHWKRGV� DUH� FKHFNHG� YLD� FRPSXWDWLRQDO� PRGHOLQJ� LQ� WKH�0DSOH� V\VWHP�
ZKLFK�KDV�DOORZHG�DFKLHYLQJ�KLJK�TXDOLW\�URDG�WUDLQ�PRWLRQ�FRQWUROOLQJ�DORQJ�D�FLUFXODU�WUDMHFWRU\�XVLQJ�
UHJXODWLRQ�IDFWRUV�FRQILJXUDWLRQ��,W¶V�QHFHVVDU\� WR�PLQG�WKDW�WKH�ODZ�V\QWKHVL]HG�ZLWK�WKH�EDFNVWHSSLQJ�
PHWKRG�KDV� WZR� UHJXODWLRQ� IDFWRUV�XQOLNH�RQH�RQO\�ZKHQ�V\QWKHVL]LQJ�DFFRUGLQJ� WR�/\DSXQRY¶V�GLUHFW�
PHWKRG�DQG�DOORZV�EHWWHU�VWHHULQJ�ILQH�WXQLQJ�
$QDO\]LQJ� RI� WUDMHFWRU\� SKDVH� SRUWUDLWV�� IROGLQJ� DQG� VWHHULQJ� DQJOHV�� RULHQWDWLRQ� DQJOHV� DV� ZHOO� DV�
WUDQVLWLRQV�TXDOLW\�ZKHQ�FKDQJLQJ�URDG�WUDLQ�PRWLRQ�VSHHG�KDV�EHHQ�SHUIRUPHG�IRU�WKH�V\QWKHVL]HG�ODZV�
FRPSDULVRQ�
$V� LW¶V� NQRZQ�� WZR� W\SHV� RI� DXWRPDWLF� VWHHULQJ� WUDFNLQJ� V\VWHPV� DUH� XVHG�� JLYHQ� PRWLRQ� WUDMHFWRU\�
WUDFNLQJ�V\VWHPV�DQG�FRQWUROOLQJ�V\VWHPV�RU�JLYHQ�FXUYH�SDWK�IROORZLQJ��
,Q�WKH�ILUVW�FDVH�WKH�WUDMHFWRU\�VHWV�GHVLUHG�YDULDEOH�FRQGLWLRQV�FKDQJLQJ�LQ�WKH�WLPH�IXQFWLRQ�DQG�WKLV�ZD\�
WKH�V\QWKHVL]HG�ODZV�SURYLGH�DQ�HIIHFWLYH�VROXWLRQ��,Q�WKH�VHFRQG�FDVH�D�GHVLUHG�FXUYH�SDWK�LV�VHW��FDQ�EH�
VHW�DV�D�FRPELQDWLRQ�RI�VWUDLJKW�OLQHV�DQG�VHJPHQWV�RI�DQ�5�UDGLXV�FLUFOH��LQ�WKH�ZRUNLQJ�VSDFH�ZLWKRXW�
EHLQJ�D�WLPH�IXQFWLRQ�
$V�V\VWHP�GHVLUHG�IROGLQJ�DQJOHV�YDOXHV�DUH�GHILQLWHO\�UHODWHG�WR�WKH�KLWFKLQJ�SRLQW�EHWZHHQ�WKH�WUDFWRU�
WUXFN� DQG� WKH� ILUVW� VHPLWUDLOHU� WUDMHFWRU\� 5� UDGLXV� RI� FXUYDWXUH� YDOXH�� D� ODZ� LV� DOVR� V\QWKHVL]HG� IRU�
IROORZLQJ�D�FXUYH�SDWK VHW�ZLWK�LWV�RZQ�UDGLXV��DQG�KHUH�LQ�ERUGHU�OLQH�FDVHV��UDGLXV�JRLQJ�WR�LQILQLW\�RU
GHVLUHG�IROGLQJ�DQJOH�WR�]HUR��D�VWUDLJKW�OLQH�PRWLRQ�LV�UHFHLYHG�

.H\� ZRUGV�� URDG� WUDLQ�� EDFNVWHSSLQJ�� FRQWUROOHU�� QRQ�KRORQRPLF� V\VWHP�� $��0�� /\DSXQRY¶V� GLUHFW� PHWKRG��
UHYHUVH�PRWLRQ��URERW�WUDLQ��VWHHULQJ�ODZ�V\QWKHVLV��DQ�³RQ�D[OH�KLWFKLQJ´�PRGHO��0DSOH�

ȼȼȿȾȿɇɂȿ

Ⱥɜɬɨɩɨɟɡɞɚ�� ɫɨɫɬɨɹɳɢɟ� ɢɡ� ɬɹɝɚɱɚ� ɢ� ɩɚɫɫɢɜɧɵɯ� ɩɨɥɭɩɪɢɰɟɩɨɜ�� ɨɬɧɨɫɹɬɫɹ� ɤ� ɤɥɚɫɫɭ�
ɧɟɥɢɧɟɣɧɵɯ�� ɧɟɝɨɥɨɧɨɦɧɵɯ�� ɫɬɪɭɤɬɭɪɧɨ� ɧɟɭɫɬɨɣɱɢɜɵɯ� �ɩɪɢ� ɪɟɜɟɪɫɧɨɦ� ɞɜɢɠɟɧɢɢ��
ɞɢɧɚɦɢɱɟɫɤɢɯ ɫɢɫɬɟɦ�� Ɂɚɞɚɱɚ� ɭɩɪɚɜɥɟɧɢɹ� ɢɯ� ɞɜɢɠɟɧɢɟɦ� �ɨɛɪɚɬɧɵɦ� ɯɨɞɨɦ�� ɹɜɥɹɟɬɫɹ�
ɚɤɬɭɚɥɶɧɨɣ� ɤɚɤ� ɫ� ɬɨɱɤɢ� ɡɪɟɧɢɹ� ɬɟɨɪɢɢ�� ɬɚɤ� ɢ� ɫ ɬɨɱɤɢ� ɡɪɟɧɢɹ� ɩɪɚɤɬɢɱɟɫɤɨɣ� ɪɟɚɥɢɡɚɰɢɢ�
ɩɪɨɝɪɚɦɦɧɨɝɨ�ɞɜɢɠɟɧɢɹ�ɫ�ɡɚɞɚɧɧɵɦɢ�ɨɝɪɚɧɢɱɟɧɢɹɦɢ��

ɉɪɢ� ɞɜɢɠɟɧɢɢ� ɪɟɜɟɪɫɨɦ�� ɛɟɡ� ɧɚɞɥɟɠɚɳɟɝɨ� ɭɩɪɚɜɥɹɸɳɟɝɨ� ɜɨɡɞɟɣɫɬɜɢɹ�� ɡɜɟɧɶɹ� ɚɜɬɨɩɨɟɡɞɚ�
ɛɭɞɭɬ� ©ɜɵɞɚɜɥɢɜɚɬɶª� ɞɪɭɝ� ɞɪɭɝɚ�� ɱɬɨ� ɫɨɩɪɨɜɨɠɞɚɟɬɫɹ� ɧɟɨɝɪɚɧɢɱɟɧɧɵɦ� ɪɨɫɬɨɦ� ɭɝɥɨɜ�
ɫɤɥɚɞɵɜɚɧɢɹ� �ɹɜɥɟɧɢɟ�� ɢɡɜɟɫɬɧɨɟ� ɤɚɤ� MDFNNQLILQJ��� ɜ� ɬɨ� ɜɪɟɦɹ�� ɤɚɤ� ɩɪɢ� ɞɜɢɠɟɧɢɢ� ɜɩɟɪɟɞ�
ɩɨɥɭɩɪɢɰɟɩɵ� ɛɭɞɭɬ� ©ɨɬɫɥɟɠɢɜɚɬɶª� ɤɭɪɫɨɜɨɣ� ɭɝɨɥ� ɬɹɝɚɱɚ�� ɉɨɷɬɨɦɭ ɜ� ɧɚɫɬɨɹɳɟɟ� ɜɪɟɦɹ�
ɚɜɬɨɧɨɦɧɵɟ� ɫɢɫɬɟɦɵ� ɝɪɭɡɨɩɟɪɟɜɨɡɨɤ� ɹɜɥɹɸɬɫɹ� ɨɛɴɟɤɬɨɦ� ɦɧɨɝɨɱɢɫɥɟɧɧɵɯ�
ɢɫɫɥɟɞɨɜɚɬɟɥɶɫɤɢɯ� ɩɪɨɟɤɬɨɜ�� ɫɪɟɞɢ� ɤɨɬɨɪɵɯ� ɦɨɠɧɨ� ɜɵɞɟɥɢɬɶ� ɪɚɛɨɬɵ� ɩɨ� ɫɢɧɬɟɡɭ� ɡɚɤɨɧɨɜ�
ɭɩɪɚɜɥɟɧɢɹ�ɞɥɹ�ɪɟɜɟɪɫɧɨɝɨ�ɞɜɢɠɟɧɢɹ�ɬɚɤɢɯ�ɫɢɫɬɟɦ�

Ɂɚɞɚɱɚ� ɨɛ� ɭɩɪɚɜɥɟɧɢɢ� ɞɜɢɠɟɧɢɟɦ� ɚɜɬɨɩɨɟɡɞɚ� ɫ� ɧɟɫɤɨɥɶɤɢɦɢ� ɩɨɥɭɩɪɢɰɟɩɚɦɢ� ɜ�
ɩɪɟɞɩɨɥɨɠɟɧɢɢ� ɪɟɚɥɢɡɚɰɢɢ ɧɟɝɨɥɨɧɨɦɧɵɯ� ɫɜɹɡɟɣ� �ɨɬɫɭɬɫɬɜɢɟ� ɛɨɤɨɜɨɝɨ ɩɪɨɫɤɚɥɶɡɵɜɚɧɢɹ�
ɨɩɨɪɧɵɯ�ɤɨɥɟɫ� ɢɦɟɟɬ�ɛɨɥɶɲɨɟ�ɬɟɨɪɟɬɢɱɟɫɤɨɟ�ɢ�ɩɪɢɤɥɚɞɧɨɟ�ɡɧɚɱɟɧɢɟ��ɂɫɫɥɟɞɨɜɚɧɢɹ�ɜ�ɷɬɨɣ�
ɨɛɥɚɫɬɢ�ɫɬɢɦɭɥɢɪɭɸɬɫɹ�ɦɧɨɝɨɱɢɫɥɟɧɧɵɦɢ�ɩɪɢɤɥɚɞɧɵɦɢ�ɡɚɞɚɱɚɦɢ�

ɇɟɨɛɯɨɞɢɦɨ� ɨɬɦɟɬɢɬɶ�� ɱɬɨ� ɪɚɛɨɬɵ� ɜ� ɷɬɨɦ� ɧɚɩɪɚɜɥɟɧɢɢ� ɚɤɬɢɜɧɨ� ɜɟɞɭɬɫɹ� ɡɚ� ɪɭɛɟɠɨɦ��
ɨɫɨɛɟɧɧɨ� ɜ� ɩɨɫɥɟɞɧɢɟ� ɝɨɞɵ�� ɉɪɢ� ɷɬɨɦ ɞɥɹ� ɫɢɧɬɟɡɚ� ɡɚɤɨɧɨɜ� ɭɩɪɚɜɥɟɧɢɹ� ɢɫɩɨɥɶɡɭɟɬɫɹ�
ɪɚɡɧɨɨɛɪɚɡɧɵɣ�ɦɚɬɟɦɚɬɢɱɟɫɤɢɣ�ɚɩɩɚɪɚɬ��ɩɪɟɞɥɚɝɚɸɬɫɹ�ɦɟɬɨɞɵ�ɭɩɪɚɜɥɟɧɢɹ�ɢ�ɩɥɚɧɢɪɨɜɚɧɢɹ�
ɞɜɢɠɟɧɢɹ� ɬɚɤɨɣ� ɫɢɫɬɟɦɵ�� ɨɛɭɫɥɨɜɥɟɧɧɵɟ� ɢɫɤɥɸɱɢɬɟɥɶɧɨ� ɝɟɨɦɟɬɪɢɱɟɫɤɢɦɢ� ɨɫɨɛɟɧɧɨɫɬɹɦɢ�
ɟɟ�ɤɢɧɟɦɚɬɢɤɢ��ɫɮɨɪɦɭɥɢɪɨɜɚɧɧɵɦɢ�ɜ�ɤɚɫɤɚɞɧɨɣ�ɮɨɪɦɟ�>�@��ɩɪɢɦɟɧɟɧɢɟ�ɚɩɩɚɪɚɬɚ�ɚɥɝɟɛɪ�Ʌɢ
>�� �@�� ɧɟɱɟɬɤɨɣ� ɥɨɝɢɤɢ� �IX]]\� ORJLF�� >�@�� ɢɫɩɨɥɶɡɨɜɚɧɢɟ� ɤɚɫɤɚɞɧɨɣ� ɫɬɪɚɬɟɝɢɢ� ɭɩɪɚɜɥɟɧɢɹ�
�9)2�� >�@�� ɩɪɢɦɟɧɟɧɢɟ� ɥɢɧɟɣɧɨ�ɤɜɚɞɪɚɬɢɱɧɵɯ� ɤɨɧɬɪɨɥɥɟɪɨɜ� >�@�� ɧɢɥɶɩɨɬɟɧɬɧɨɣ�
ɚɩɩɪɨɤɫɢɦɚɰɢɢ�>�@�ɢ�ɩɪɨɱɟɟ��ȼɵɩɨɥɧɟɧ�ɤɚɱɟɫɬɜɟɧɧɵɣ�ɚɧɚɥɢɡ�ɬɚɤɢɯ�ɫɢɫɬɟɦ�>�@��ɉɪɢ�ɷɬɨɦ��ɤɚɤ�
ɩɪɚɜɢɥɨ�� ɪɚɫɫɦɚɬɪɢɜɚɸɬɫɹ� ɧɟ� ɬɨɥɶɤɨ� ɨɛɳɢɟ� ɫɥɭɱɚɢ� ɪɟɲɟɧɢɹ� ɩɪɨɛɥɟɦɵ� ɭɩɪɚɜɥɟɧɢɹ�� ɧɨ� ɢ�
ɱɚɫɬɧɵɟ�± ɞɥɹ�ɫɢɫɬɟɦɵ�ɢɡ�ɨɞɧɨɝɨ�ɢ�ɞɜɭɯ�ɩɨɥɭɩɪɢɰɟɩɨɜ�
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Ɏɿɡɢɤɨ�ɦɚɬɟɦɚɬɢɱɧɿ�ɧɚɭɤɢ ,661������������2QOLQH���,661������������3ULQW�

Ƚɥɚɜɧɨɣ� ɰɟɥɶɸ� ɢɫɫɥɟɞɨɜɚɧɢɹ� ɹɜɥɹɟɬɫɹ� ɫɢɧɬɟɡ� ɡɚɤɨɧɨɜ� ɭɩɪɚɜɥɟɧɢɹ� ɤɨɥɟɫɧɵɦ� ɦɨɞɭɥɟɦ�
ɚɜɬɨɩɨɟɡɞɚ� ɩɪɢ� ɞɜɢɠɟɧɢɢ� ɪɟɜɟɪɫɨɦ�� ɨɛɟɫɩɟɱɢɜɚɸɳɢɯ� ɞɜɢɠɟɧɢɟ� ɚɜɬɨɩɨɟɡɞɚ� ɜ� ɡɚɞɚɧɧɨɦ�
ɤɨɪɢɞɨɪɟ��ɉɨɫɥɟɞɧɟɟ�ɞɨɫɬɢɝɚɟɬɫɹ�ɧɚɥɨɠɟɧɢɟɦ�ɨɝɪɚɧɢɱɟɧɢɣ�ɧɚ�ɜɟɥɢɱɢɧɵ�ɭɝɥɨɜ�ɫɤɥɚɞɵɜɚɧɢɹ�
ɦɟɠɞɭ�ɡɜɟɧɶɹɦɢ�ɚɜɬɨɩɨɟɡɞɚ�

ȼ� ɢɫɫɥɟɞɨɜɚɧɢɢ� ɫɢɧɬɟɡ� ɡɚɤɨɧɚ� ɭɩɪɚɜɥɟɧɢɹ� ɩɪɨɜɟɞɟɧ� ɧɚ� ɨɫɧɨɜɟ� ɦɟɬɨɞɚ� ɮɭɧɤɰɢɣ�
Ⱥ� Ɇ� Ʌɹɩɭɧɨɜɚ� �Ʌɹɩɭɧɨɜɚ��ɢ�ɦɟɬɨɞɚ�ɛɷɤɫɬɟɩɩɢɧɝɚ� >��� ��@��ɉɪɢ�ɜɵɛɨɪɟ�ɮɭɧɤɰɢɢ�Ʌɹɩɭɧɨɜɚ�
ɛɵɥɢ�ɢɫɩɨɥɶɡɨɜɚɧɵ�ɪɟɡɭɥɶɬɚɬɵ��ɩɨɥɭɱɟɧɧɵɟ�ɜ�ɩɪɨɰɟɫɫɟ�ɛɷɤɫɬɟɩɩɢɧɝɚ��Ɂɚɦɟɬɢɦ��ɱɬɨ�ɩɪɹɦɨɣ�
ɦɟɬɨɞ� Ʌɹɩɭɧɨɜɚ� ɭɠɟ� ɛɵɥ� ɭɫɩɟɲɧɨ� ɩɪɢɦɟɧɟɧ� ɞɥɹ� ɫɢɧɬɟɡɚ� ɡɚɤɨɧɚ� ɭɩɪɚɜɥɟɧɢɹ� ɫ� ɨɞɧɢɦ�
ɩɨɥɭɩɪɢɰɟɩɨɦ� >�@�� ɨɞɧɚɤɨ� ɦɟɬɨɞ� ɛɷɤɫɬɟɩɩɢɧɝɚ�� ɜ� ɫɢɥɭ� ɪɟɤɭɪɫɢɜɧɨɣ� ɩɪɢɪɨɞɵ� ɚɥɝɨɪɢɬɦɚ��
ɨɱɟɜɢɞɧɨ�� ɛɨɥɟɟ� ɷɮɮɟɤɬɢɜɟɧ� ɩɪɢ� ɫɢɧɬɟɡɟ� ɭɩɪɚɜɥɟɧɢɹ� ɜ� ɫɥɭɱɚɟ� ɧɚɥɢɱɢɹ� ɧɟɫɤɨɥɶɤɢɯ�
ɩɨɥɭɩɪɢɰɟɩɨɜ�

���ɆȺɌȿɊɂȺɅɕ�ɂ�ɆȿɌɈȾɕ

ȼ�ɨɫɧɨɜɟ�ɦɚɬɟɦɚɬɢɱɟɫɤɨɣ ɦɨɞɟɥɢ�ɭɩɪɚɜɥɹɟɦɨɝɨ�ɞɜɢɠɟɧɢɹ�ɫɨɱɥɟɧɟɧɧɨɝɨ�ɚɜɬɨɩɨɟɡɞɚ�ɪɟɜɟɪɫɨɦ�
ɥɟɠɚɬ� ɤɥɚɫɫɢɱɟɫɤɢɟ� ɩɨɥɨɠɟɧɢɹ� ɦɟɯɚɧɢɤɢ� ɫɢɫɬɟɦɵ� ɬɜɟɪɞɵɯ� ɬɟɥ� �ɫ� ɭɱɟɬɨɦ� ɧɚɥɢɱɢɹ
ɧɟɝɨɥɨɧɨɦɧɵɯ� ɫɜɹɡɟɣ��� Ɂɚɞɚɱɚ� ɫɢɧɬɟɡɚ� ɩɪɨɝɪɚɦɦɧɨɝɨ� ɭɩɪɚɜɥɹɟɦɨɝɨ� ɞɜɢɠɟɧɢɹ� ɪɟɲɚɥɚɫɶ� ɧɚ�
ɨɫɧɨɜɟ� ɫɬɪɨɝɨ� ɨɛɨɫɧɨɜɚɧɧɵɯ� ɩɨɞɯɨɞɨɜ� ɬɟɨɪɢɢ� ɚɜɬɨɦɚɬɢɱɟɫɤɨɝɨ� ɭɩɪɚɜɥɟɧɢɹ� ɢ� ɤɨɧɬɪɨɥɹ�
ɞɢɧɚɦɢɱɟɫɤɢɯ� ɫɢɫɬɟɦ�� ɤɨɪɪɟɤɬɧɨɫɬɶ� ɩɨɥɭɱɟɧɧɵɯ� ɪɟɡɭɥɶɬɚɬɨɜ� ɩɪɨɜɟɪɹɥɚɫɶ� ɧɚ� ɨɫɧɨɜɟ�
ɧɟɡɚɜɢɫɢɦɨɝɨ�ɱɢɫɥɟɧɧɨɝɨ�ɦɨɞɟɥɢɪɨɜɚɧɢɹ�ɫɢɫɬɟɦɵ��ɚ�ɢɦɟɧɧɨ�

� ɪɚɫɫɦɚɬɪɢɜɚɟɬɫɹ� ɤɢɧɟɦɚɬɢɱɟɫɤɚɹ� ɦɨɞɟɥɶ� ɬɪɟɯɡɜɟɧɧɨɝɨ� ɚɜɬɨɩɨɟɡɞɚ� ɫ� ɧɟɝɨɥɨɧɨɦɧɵɦɢ�
ɫɜɹɡɹɦɢ��ɨɬɫɭɬɫɬɜɢɟ�ɩɨɩɟɪɟɱɧɵɯ�ɩɪɨɫɤɚɥɶɡɵɜɚɧɢɣ�ɤɨɥɟɫɧɨɣ�ɫɢɫɬɟɦɵ��

� ɞɥɹ� ɫɬɚɛɢɥɢɡɚɰɢɢ� ɞɜɢɠɟɧɢɹ� ɪɟɜɟɪɫɨɦ� ɬɚɤɨɣ� ɫɢɫɬɟɦɵ� ɢɫɩɨɥɶɡɭɸɬɫɹ� ɦɟɬɨɞɵ� ɮɭɧɤɰɢɣ�
Ʌɹɩɭɧɨɜɚ� �ɜɬɨɪɨɣ� ɦɟɬɨɞ� Ʌɹɩɭɧɨɜɚ�� ɜ� ɫɨɱɟɬɚɧɢɢ� ɫ� ɦɟɬɨɞɨɦ� ɛɷɤɫɬɟɩɩɢɧɝɚ�� ɤɨɬɨɪɵɣ�
ɬɚɤɠɟ�ɨɩɢɪɚɟɬɫɹ�ɧɚ�ɦɟɬɨɞ�ɮɭɧɤɰɢɣ�Ʌɹɩɭɧɨɜɚ�

� ɫɜɨɣɫɬɜɨ� ɭɫɬɨɣɱɢɜɨɫɬɢ� ɪɚɫɫɦɨɬɪɟɧɨ� ɫ� ɬɨɱɤɢ� ɡɪɟɧɢɹ� ɨɩɪɟɞɟɥɟɧɢɹ� ɭɫɬɨɣɱɢɜɨɫɬɢ� ɩɨ�
Ⱥ� Ɇ� Ʌɹɩɭɧɨɜɭ�>��@�

� ɩɪɢ� ɪɟɚɥɢɡɚɰɢɢ� ɦɟɬɨɞɚ� ɛɷɤɫɬɟɩɩɢɧɝɚ� ɧɟɨɛɯɨɞɢɦɵɟ� ɫɢɦɜɨɥɶɧɵɟ� ɜɵɱɢɫɥɟɧɢɹ� ɛɵɥɢ�
ɩɪɨɜɟɞɟɧɵ�ɜ�ɫɪɟɞɟ�0DSOH�

� ɱɢɫɥɟɧɧɨɟ�ɦɨɞɟɥɢɪɨɜɚɧɢɟ��ɢɧɬɟɝɪɢɪɨɜɚɧɢɟ��ɭɪɚɜɧɟɧɢɣ�ɭɩɪɚɜɥɹɟɦɨɝɨ�ɞɜɢɠɟɧɢɹ�ɦɨɞɟɥɢ�
ɚɜɬɨɩɨɟɡɞɚ�ɬɚɤɠɟ�ɩɪɨɜɟɞɟɧɨ�ɜ�ɫɪɟɞɟ�0DSOH�

ɗɦɩɢɪɢɱɟɫɤɨɟ�ɢɫɫɥɟɞɨɜɚɧɢɟ�ɡɚɤɥɸɱɚɥɨɫɶ�ɜ�ɪɟɚɥɢɡɚɰɢɢ�ɭɩɪɚɜɥɹɟɦɨɝɨ�ɞɜɢɠɟɧɢɹ�ɦɚɫɲɬɚɛɧɨɣ�
ɮɢɡɢɱɟɫɤɨɣ� ɦɨɞɟɥɢ�� ɪɟɝɢɫɬɪɚɰɢɢ� ɭɝɥɨɜ� ɫɤɥɚɞɵɜɚɧɢɹ� ɢ� ɭɩɪɚɜɥɹɸɳɟɝɨ� ɜɨɡɞɟɣɫɬɜɢɹ�� ɱɬɨ�
ɩɨɡɜɨɥɢɥɨ�ɜɵɩɨɥɧɢɬɶ�ɨɩɬɢɦɚɥɶɧɭɸ�ɧɚɫɬɪɨɣɤɭ�ɪɟɝɭɥɹɬɨɪɨɜ�ɞɥɹ�ɨɛɨɢɯ�ɡɚɤɨɧɨɜ�ɭɩɪɚɜɥɟɧɢɹ�

���ɋɂɇɌȿɁ�ɁȺɄɈɇɈȼ�ɍɉɊȺȼɅȿɇɂə

�����Ʉɢɧɟɦɚɬɢɱɟɫɤɚɹ�ɦɨɞɟɥɶ�ɫɢɫɬɟɦɵ
Ɋɚɫɫɦɨɬɪɢɦ� ɫɢɫɬɟɦɭ�� ɫɨɫɬɨɹɳɭɸ� ɢɡ� ɬɹɝɚɱɚ� ɫ� ɞɜɭɦɹ� ɩɚɫɫɢɜɧɵɦɢ� ɩɨɥɭɩɪɢɰɟɩɚɦɢ��
ɫɨɟɞɢɧɟɧɧɵɦɢ�ɩɨ�ɦɨɞɟɥɢ� ©RQ�D[OH� KLWFKLQJª�� ɤɢɧɟɦɚɬɢɱɟɫɤɚɹ� ɫɯɟɦɚ� ɤɨɬɨɪɨɣ�ɢɡɨɛɪɚɠɟɧɚ�ɧɚ�
ɪɢɫ����>�@�

Ɂɞɟɫɶ� �� �� ± ɨɪɢɟɧɬɚɰɢɨɧɧɵɟ� ɭɝɥɵ� ɨɛɴɟɤɬɨɜ� ɫɢɫɬɟɦɵ�� �� �� ± ɢɯ� ɥɢɧɟɣɧɵɟ�

ɪɚɡɦɟɪɵ�� ± ɭɩɪɚɜɥɟɧɢɟ� �ɭɝɨɥ� ɩɨɜɨɪɨɬɚ� ɪɭɥɟɜɵɯ� ɤɨɥɟɫ� ɬɹɝɚɱɚ��� ȼɜɟɞɟɦ� ɨɛɨɡɧɚɱɟɧɢɹ��

± ɭɝɨɥ� ɫɤɥɚɞɵɜɚɧɢɹ�ɦɟɠɞɭ� ɬɹɝɚɱɨɦ�ɢ� ɩɟɪɜɵɦ�ɩɨɥɭɩɪɢɰɟɩɨɦ�� ± ɭɝɨɥ�

ɫɤɥɚɞɵɜɚɧɢɹ� ɦɟɠɞɭ� ɩɨɥɭɩɪɢɰɟɩɚɦɢ�� ɇɚ� ɷɬɢ� ɭɝɥɵ� ɧɚɤɥɚɞɵɜɚɸɬɫɹ� ɨɝɪɚɧɢɱɟɧɢɹ� ��

ɨɝɪɚɧɢɱɟɧɢɹ�ɧɚ�ɭɝɨɥ� ɨɩɪɟɞɟɥɹɸɬɫɹ�ɬɟɯɧɢɱɟɫɤɢɦɢ�ɜɨɡɦɨɠɧɨɫɬɹɦɢ�ɭɩɪɚɜɥɟɧɢɹ�

ɋɨɝɥɚɫɧɨ� ɷɬɨɣ� ɫɯɟɦɟ�� ɞɨɩɨɥɧɢɦ� ɢɫɩɨɥɶɡɨɜɚɧɧɭɸ� ɞɥɹ� ɫɢɫɬɟɦɵ� ɬɹɝɚɱ�ɩɨɥɭɩɪɢɰɟɩ� ɫɢɫɬɟɦɭ�
ɞɢɮɮɟɪɟɧɰɢɚɥɶɧɵɯ� ɭɪɚɜɧɟɧɢɣ� >�@� ɩɨɫɥɟɞɧɢɦ� ɭɪɚɜɧɟɧɢɟɦ� �ɩɪɨɢɡɜɨɞɧɚɹ� ɭɝɥɨɜɨɣ� ɫɤɨɪɨɫɬɢ�
ɜɬɨɪɨɝɨ�ɩɨɥɭɩɪɢɰɟɩɚ��
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ȼɿɫɧɢɤ�Ɂɚɩɨɪɿɡɶɤɨɝɨ�ɧɚɰɿɨɧɚɥɶɧɨɝɨ ɭɧɿɜɟɪɫɢɬɟɬɭ ʋ �������

���

ɝɞɟ� ± ɥɢɧɟɣɧɚɹ�ɫɤɨɪɨɫɬɶ�ɬɹɝɚɱɚ��

Ɋɢɫ�����Ʉɢɧɟɦɚɬɢɱɟɫɤɚɹ�ɫɯɟɦɚ�ɫɢɫɬɟɦɵ

�����ɋɢɧɬɟɡ�ɡɚɤɨɧɚ�ɭɩɪɚɜɥɟɧɢɹ�ɩɨ�ɦɟɬɨɞɭ�ɛɷɤɫɬɟɩɩɢɧɝɚ
ɋɢɧɬɟɡɢɪɭɟɦ�ɫɧɚɱɚɥɚ�ɡɚɤɨɧ� ɭɩɪɚɜɥɟɧɢɹ�ɩɨ�ɦɟɬɨɞɭ�ɛɷɤɫɬɟɩɩɢɧɝɚ� ± ɫ�ɩɨɦɨɳɶɸ�ɪɟɤɭɪɫɢɜɧɨɣ�
ɩɪɨɰɟɞɭɪɵ�� ɜ� ɤɨɬɨɪɨɣ� ɫɨɜɦɟɳɟɧɵ� ɡɚɞɚɱɢ� ɧɚɯɨɠɞɟɧɢɹ� ɮɭɧɤɰɢɢ� Ʌɹɩɭɧɨɜɚ� ɢ�
ɫɨɨɬɜɟɬɫɬɜɭɸɳɟɝɨ� ɡɚɤɨɧɚ� ɭɩɪɚɜɥɟɧɢɹ�� Ⱥɥɝɨɪɢɬɦ� ɛɷɤɫɬɟɩɩɢɧɝɚ� ɡɚɤɥɸɱɚɟɬɫɹ� ɜ� ɬɨɦ�� ɱɬɨɛɵ�
ɫɞɟɥɚɬɶ� ɤɚɠɞɵɣ� ɢɧɬɟɝɪɚɬɨɪ� ɨɛɴɟɤɬɚ� ɭɫɬɨɣɱɢɜɵɦ ɩɭɬɟɦ� ɞɨɛɚɜɥɟɧɢɹ� ɨɛɪɚɬɧɨɣ� ɫɜɹɡɢ��
ɜɵɱɢɫɥɟɧɧɨɣ�ɩɨ�ɚɥɝɨɪɢɬɦɭ�>������@�

Ɉɛɨɡɧɚɱɢɦ�ɠɟɥɚɟɦɵɣ� ɭɝɨɥ� ɫɤɥɚɞɵɜɚɧɢɹ� ɦɟɠɞɭ� ɩɨɥɭɩɪɢɰɟɩɚɦɢ� ɤɚɤ� �� ɩɪɢ� ɷɬɨɦ ɬɨɬ� ɠɟ�

ɭɝɨɥ��ɦɟɠɞɭ�ɬɹɝɚɱɨɦ�ɢ�ɩɨɥɭɩɪɢɰɟɩɨɦ��ɦɨɠɟɬ�ɛɵɬɶ�ɜɵɱɢɫɥɟɧ�ɩɭɬɟɦ�ɫɥɟɞɭɸɳɢɯ�ɪɚɫɫɭɠɞɟɧɢɣ��
ɩɪɢ�ɫɬɚɰɢɨɧɚɪɧɨɦ�ɤɪɭɝɨɜɨɦ�ɞɜɢɠɟɧɢɢ�� ��ɜɫɟ�ɡɜɟɧɶɹ�ɚɜɬɨɩɨɟɡɞɚ�ɢɦɟɸɬ�ɨɞɢɧɚɤɨɜɭɸ�

ɭɝɥɨɜɭɸ� ɫɤɨɪɨɫɬɶ� ɜɪɚɳɚɬɟɥɶɧɨɝɨ� ɞɜɢɠɟɧɢɹ� ɨɬɧɨɫɢɬɟɥɶɧɨ� ɜɟɪɬɢɤɚɥɶɧɨɣ� ɨɫɢ�� ɉɪɢɪɚɜɧɹɜ�
ɩɪɚɜɵɟ�ɱɚɫɬɢ�ɞɜɭɯ�ɩɨɫɥɟɞɧɢɯ�ɭɪɚɜɧɟɧɢɣ�ɫɢɫɬɟɦɵ������ɩɨɥɭɱɢɦ� �

Ɉɩɪɟɞɟɥɢɦ�ɨɲɢɛɤɭ�ɫɥɟɠɟɧɢɹ� ɢɡ�ɩɨɫɥɟɞɧɟɝɨ�ɭɪɚɜɧɟɧɢɹ�����ɢ�ɜɵɛɟɪɟɦ�

ɮɭɧɤɰɢɸ�Ʌɹɩɭɧɨɜɚ�

� ���

ȼɵɱɢɫɥɢɦ�ɟɟ�ɩɪɨɢɡɜɨɞɧɭɸ��ɩɨɞɫɬɚɜɢɜ�ɧɟɨɛɯɨɞɢɦɵɟ�ɜɵɪɚɠɟɧɢɹ�ɢɡ�ɫɢɫɬɟɦɵ�����

� ���

ȼɵɛɟɪɟɦ�ɧɨɜɭɸ�ɩɟɪɟɦɟɧɧɭɸ�ɜ�ɜɢɞɟ�

���

ɫ� ɤɨɷɮɮɢɰɢɟɧɬɨɦ� ɢ� ɧɨɜɭɸ� ɮɭɧɤɰɢɸ� Ʌɹɩɭɧɨɜɚ� �ɜ� ɫɨɨɬɜɟɬɫɬɜɢɢ� ɫ� ɚɥɝɨɪɢɬɦɨɦ�

ɛɷɤɫɬɟɩɩɢɧɝɚ��ɜ�ɜɢɞɟ�
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Ɏɿɡɢɤɨ�ɦɚɬɟɦɚɬɢɱɧɿ�ɧɚɭɤɢ ,661������������2QOLQH���,661������������3ULQW�

� ���

Ⱦɢɮɮɟɪɟɧɰɢɪɭɹ�ɷɬɭ�ɮɭɧɤɰɢɸ�ɢ�ɩɨɥɚɝɚɹ�ɢɡ�ɜɵɲɟɩɪɢɜɟɞɟɧɧɵɯ�ɫɨɨɛɪɚɠɟɧɢɣ�

� ���

ɝɞɟ� �

ɉɪɨɞɢɮɮɟɪɟɧɰɢɪɭɟɦ� ɜɵɪɚɠɟɧɢɟ� ���� ɢ� ɩɪɢɪɚɜɧɹɟɦ� ɟɝɨ� ɩɪɚɜɭɸ� ɱɚɫɬɶ� ɫ� ɩɪɚɜɨɣ� ɱɚɫɬɶɸ�
ɭɪɚɜɧɟɧɢɹ������ɜ�ɪɟɡɭɥɶɬɚɬɟ�ɩɨɥɭɱɢɦ�ɫɨɨɬɧɨɲɟɧɢɟ�ɞɥɹ�ɨɩɪɟɞɟɥɟɧɢɹ�ɡɚɤɨɧɚ�ɭɩɪɚɜɥɟɧɢɹ�ɭɝɥɨɦ�
ɩɨɜɨɪɨɬɚ�ɪɭɥɟɜɨɝɨ�ɤɨɥɟɫɚ�
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Ⱦɢɮɮɟɪɟɧɰɢɪɨɜɚɧɢɟ� ɨɬɞɟɥɶɧɵɯ� ɜɵɪɚɠɟɧɢɣ� ɢ� ɨɩɪɟɞɟɥɟɧɢɟ� ɡɚɤɨɧɚ� ɭɩɪɚɜɥɟɧɢɹ� �ɭɝɥɚ� ��
ɜɵɩɨɥɧɟɧɨ�ɫ�ɢɫɩɨɥɶɡɨɜɚɧɢɟɦ�ɫɢɫɬɟɦɵ�0DSOH�

ɉɪɢ� ɷɬɨɦ� ɫɬɪɭɤɬɭɪɚ� ɫɰɟɧɚɪɢɹ� ɧɚ ɜɧɭɬɪɟɧɧɟɦ� ɹɡɵɤɟ� ɫɢɫɬɟɦɵ� 0DSOH ɢɦɟɟɬ� ɦɨɞɭɥɶɧɭɸ�
ɫɬɪɭɤɬɭɪɭ� ɫɢɧɬɟɡ� ɡɚɤɨɧɚ� ɭɩɪɚɜɥɟɧɢɹ� ɜ� ɫɢɦɜɨɥɶɧɨɦ� ɜɢɞɟ�� ɡɚɩɢɫɶ� ɋȾɍ�� ɜɜɨɞ� ɞɚɧɧɵɯ��
ɱɢɫɥɟɧɧɨɟ�ɢɧɬɟɝɪɢɪɨɜɚɧɢɟ��ɨɬɨɛɪɚɠɟɧɢɟ�ɮɚɡɨɜɵɯ�ɩɨɪɬɪɟɬɨɜ�

�����ɋɢɧɬɟɡ�ɡɚɤɨɧɚ�ɭɩɪɚɜɥɟɧɢɹ�ɩɨ�ɩɪɹɦɨɦɭ�ɦɟɬɨɞɭ�Ʌɹɩɭɧɨɜɚ
Ⱦɥɹ� ɩɪɹɦɨɝɨ� ɦɟɬɨɞɚ� Ʌɹɩɭɧɨɜɚ� ɩɚɪɚɦɟɬɪɵ� ɟɝɨ� ɮɭɧɤɰɢɢ� ɜɵɛɟɪɟɦ�� ɜɨɫɩɨɥɶɡɨɜɚɜɲɢɫɶ�
ɪɟɡɭɥɶɬɚɬɚɦɢ�ɛɷɤɫɬɟɩɩɢɧɝɚ�

� ���

ɝɞɟ� ± ɫɨɛɫɬɜɟɧɧɨ��ɜɵɪɚɠɟɧɢɟ�ɞɥɹ�ɛɟɤɫɬɟɩɩɢɧɝɚ�ɢ

���

ɢɡ�ɜɵɪɚɠɟɧɢɹ�����

ȼɵɱɢɫɥɢɦ� ɫɨɨɬɜɟɬɫɬɜɭɸɳɢɟ� ɩɪɨɢɡɜɨɞɧɵɟ� ɩɨ� ɩɪɚɜɢɥɚɦ� ɞɢɮɮɟɪɟɧɰɢɪɨɜɚɧɢɹ� ɫɥɨɠɧɨɣ�
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ȼɿɫɧɢɤ�Ɂɚɩɨɪɿɡɶɤɨɝɨ�ɧɚɰɿɨɧɚɥɶɧɨɝɨ ɭɧɿɜɟɪɫɢɬɟɬɭ ʋ �������

ȼɵɧɨɫɹ� ɡɚ� ɫɤɨɛɤɢ� ɜ� ����� ɢ� ɩɨɥɚɝɚɹ� ɜɵɪɚɠɟɧɢɟ� ɜ� ɫɤɨɛɤɚɯ� ɪɚɜɧɵɦ� �� ɪɟɲɢɦ� ɷɬɨ�

ɭɪɚɜɧɟɧɢɟ� ɨɬɧɨɫɢɬɟɥɶɧɨ� ɢɫɤɨɦɨɝɨ� ɭɩɪɚɜɥɟɧɢɹ� ± ɭɝɥɚ� �� ɋɢɧɬɟɡɢɪɨɜɚɧɧɵɣ� ɬɚɤɢɦ� ɨɛɪɚɡɨɦ�
ɡɚɤɨɧ�ɭɩɪɚɜɥɟɧɢɹ�ɢɦɟɟɬ�ɜɢɞ�

����

ɋɢɧɬɟɡɢɪɨɜɚɧɧɵɣ� ɩɨ� ɷɬɨɦɭ� ɦɟɬɨɞɭ ɡɚɤɨɧ� ɭɩɪɚɜɥɟɧɢɹ ɫɨɞɟɪɠɢɬ� ɨɞɢɧ� ɪɟɝɭɥɢɪɭɸɳɢɣ�
ɤɨɷɮɮɢɰɢɟɧɬ� ɞɥɹ� ɜɵɩɨɥɧɟɧɢɹ� ɭɫɥɨɜɢɹ� ɨɬɪɢɰɚɬɟɥɶɧɨɣ� ɩɨɥɭɨɩɪɟɞɟɥɟɧɧɨɫɬɢ�
ɩɪɨɢɡɜɨɞɧɨɣ�ɮɭɧɤɰɢɢ�Ʌɹɩɭɧɨɜɚ�

� ����

��ɩɨɫɤɨɥɶɤɭ�ɫɤɨɪɨɫɬɶ�ɨɬɪɢɰɚɬɟɥɶɧɚ�

����� ɋɢɧɬɟɡ� ɡɚɤɨɧɚ� ɞɥɹ� ɪɟɚɥɢɡɚɰɢɢ� ɞɜɢɠɟɧɢɹ� ɚɜɬɨɩɨɟɡɞɚ� ɩɨ� ɡɚɞɚɧɧɨɣ� ɦɚɪɲɪɭɬɧɨɣ�
ɤɪɢɜɨɣ
Ʉɚɤ� ɢɡɜɟɫɬɧɨ�� ɞɥɹ� ɭɩɪɚɜɥɟɧɢɹ� ɬɪɚɧɫɩɨɪɬɧɵɦɢ� ɫɪɟɞɫɬɜɚɦɢ� ɧɚɯɨɞɹɬ ɩɪɢɦɟɧɟɧɢɟ� ɞɜɚ� ɬɢɩɚ�
ɫɥɟɞɹɳɢɯ� ɫɢɫɬɟɦ� ɚɜɬɨɦɚɬɢɱɟɫɤɨɝɨ� ɭɩɪɚɜɥɟɧɢɹ�� ɫɢɫɬɟɦɵ�ɫɥɟɠɟɧɢɹ� ɡɚ� ɡɚɞɚɧɧɨɣ�ɬɪɚɟɤɬɨɪɢɟɣ�
ɞɜɢɠɟɧɢɹ� �©WUDMHFWRU\� WUDFNLQJª�� ɢ� ɫɢɫɬɟɦɵ� ɭɩɪɚɜɥɟɧɢɹ� ɞɥɹ� ɫɥɟɞɨɜɚɧɢɹ� ɩɨ� ɡɚɞɚɧɧɨɣ�
ɦɚɪɲɪɭɬɧɨɣ�ɤɪɢɜɨɣ��©SDWK�IROORZLQJª��

ȼ�ɩɟɪɜɨɦ�ɫɥɭɱɚɟ� ɬɪɚɟɤɬɨɪɢɹ� ɡɚɞɚɟɬ�ɠɟɥɚɟɦɨɟ�ɢɡɦɟɧɟɧɢɟ�ɩɟɪɟɦɟɧɧɵɯ�ɫɨɫɬɨɹɧɢɣ�ɜ�ɮɭɧɤɰɢɢ�
ɜɪɟɦɟɧɢ�ɢ��ɬɚɤɢɦ�ɨɛɪɚɡɨɦ��ɫɢɧɬɟɡɢɪɨɜɚɧɧɵɟ�ɡɚɤɨɧɵ�ɭɫɩɟɲɧɨ�ɟɟ�ɪɟɲɚɸɬ��ȼɨ�ɜɬɨɪɨɦ�ɫɥɭɱɚɟ�
ɡɚɞɚɟɬɫɹ�ɠɟɥɚɟɦɚɹ�ɦɚɪɲɪɭɬɧɚɹ�ɤɪɢɜɚɹ� �ɦɨɠɟɬ�ɡɚɞɚɜɚɬɶɫɹ�ɜ�ɜɢɞɟ�ɤɨɦɛɢɧɚɰɢɢ�ɩɪɹɦɵɯ�ɢ�ɞɭɝ�
ɨɤɪɭɠɧɨɫɬɢ�ɪɚɞɢɭɫɚ� ��ɜ�ɪɚɛɨɱɟɦ�ɩɪɨɫɬɪɚɧɫɬɜɟ��ɧɟ�ɹɜɥɹɸɳɚɹɫɹ�ɮɭɧɤɰɢɟɣ�ɜɪɟɦɟɧɢ�

Ɂɧɚɱɟɧɢɹ� � ɨɞɧɨɡɧɚɱɧɨ� ɫɜɹɡɚɧɵ� ɫ� ɜɟɥɢɱɢɧɨɣ� ± ɪɚɞɢɭɫɨɦ� ɤɪɢɜɢɡɧɵ� ɬɪɚɟɤɬɨɪɢɢ�

ɬɨɱɤɢ� ɫɰɟɩɤɢ� ɦɟɠɞɭ� ɬɹɝɚɱɨɦ� ɢ� ɩɟɪɜɵɦ� ɩɨɥɭɩɪɢɰɟɩɨɦ� � ���

�� ��Ɋɚɞɢɭɫ�ɨɤɪɭɠɧɨɫɬɢ��ɩɨ�ɤɨɬɨɪɨɣ�ɛɭɞɟɬ�

ɞɜɢɝɚɬɶɫɹ� ɰɟɧɬɪ� ɤɚɠɞɨɣ� ɨɩɨɪɧɨɣ� ɨɫɢ� ɩɨɥɭɩɪɢɰɟɩɚ�� ɨɩɪɟɞɟɥɹɟɬɫɹ� ɫɨɨɬɧɨɲɟɧɢɟɦ�

� ��

Ɋɟɡɭɥɶɬɚɬɵ� ɱɢɫɥɟɧɧɨɝɨ� ɦɨɞɟɥɢɪɨɜɚɧɢɹ� ɩɨɞɬɜɟɪɠɞɚɸɬ� ɫɩɪɚɜɟɞɥɢɜɨɫɬɶ� ɩɪɢɜɟɞɟɧɧɵɯ� ɜɵɲɟ�
ɮɨɪɦɭɥ�� ɜɵɱɢɫɥɟɧɧɵɟ� ɩɨ� ɷɬɢɦ� ɮɨɪɦɭɥɚɦ� ɫɨɨɬɜɟɬɫɬɜɭɸɳɢɟ� ɪɚɞɢɭɫɵ� ɢ� ɢɯ� ɡɧɚɱɟɧɢɹ��
ɩɨɥɭɱɟɧɧɵɟ�ɢɡ�ɮɚɡɨɜɵɯ�ɬɪɚɟɤɬɨɪɢɣ��ɫɨɜɩɚɞɚɸɬ�ɫ�ɬɨɱɧɨɫɬɶɸ ɞɨ�ɞɟɫɹɬɵɯ�ɞɨɥɟɣ�ɩɪɨɰɟɧɬɚ��

Ɍɚɤɢɦ� ɨɛɪɚɡɨɦ�� ɡɚɞɚɜɚɹ� ɪɚɞɢɭɫ� ɤɪɢɜɢɡɧɵ� ɬɪɚɟɤɬɨɪɢɢ� ɞɜɢɠɟɧɢɹ� ɬɨɱɤɢ� ɫɰɟɩɤɢ� ɦɟɠɞɭ�

ɬɹɝɚɱɨɦ� ɢ� ɩɟɪɜɵɦ� ɩɨɥɭɩɪɢɰɟɩɨɦ�� ɦɨɠɧɨ� ɜɵɱɢɫɥɢɬɶ� ɡɧɚɱɟɧɢɟ� ɧɟɨɛɯɨɞɢɦɨɝɨ� ɭɝɥɚ�
ɫɤɥɚɞɵɜɚɧɢɹ� ɞɥɹ� ɥɸɛɨɝɨ� ɢɡ� ɫɢɧɬɟɡɢɪɨɜɚɧɧɵɯ� ɜɵɲɟ� ɡɚɤɨɧɨɜ� ɩɨ� ɮɨɪɦɭɥɟ�

�� ȿɫɥɢ ɡɚɞɚɬɶ� ɪɚɞɢɭɫ� ɨɤɪɭɠɧɨɫɬɢ�� ɩɨ� ɤɨɬɨɪɨɣ� ɛɭɞɟɬ� ɞɜɢɝɚɬɶɫɹ�

ɰɟɧɬɪ�ɨɩɨɪɧɨɣ�ɨɫɢ�ɜɬɨɪɨɝɨ�ɩɨɥɭɩɪɢɰɟɩɚ��ɩɨɥɭɱɢɦ�ɜɵɪɚɠɟɧɢɟ� �

ɉɪɢɦɟɪɵ� ɪɟɚɥɢɡɚɰɢɢ� ɩɪɟɞɥɚɝɚɟɦɨɝɨ� ɡɚɤɨɧɚ� ɭɩɪɚɜɥɟɧɢɹ� ɞɥɹ� ɪɚɡɥɢɱɧɵɯ� ɡɧɚɱɟɧɢɣ� ɢ�

ɩɪɟɞɫɬɚɜɥɟɧɵ�ɧɢɠɟ��ɪɢɫ��������

ɇɚ�ɩɪɟɞɫɬɚɜɥɟɧɧɵɯ�ɪɢɫɭɧɤɚɯ���ɢ�� ± ɡɚɞɚɧɧɵɣ�ɪɚɞɢɭɫ�� ± ɜɵɱɢɫɥɟɧɧɵɣ�ɪɚɞɢɭɫ�� ±

ɜɵɱɢɫɥɟɧɧɵɣ�ɭɝɨɥ�ɫɤɥɚɞɵɜɚɧɢɹ�ɦɟɠɞɭ�ɩɨɥɭɩɪɢɰɟɩɚɦɢ�

ɏɨɬɹ�ɩɚɪɚɦɟɬɪɵ�ɭɫɬɚɧɨɜɢɜɲɟɝɨɫɹ�ɞɜɢɠɟɧɢɹ ɧɟɝɨɥɨɧɨɦɧɨɣ�ɦɨɞɟɥɢ�ɚɜɬɨɩɨɟɡɞɚ ɮɨɪɦɚɥɶɧɨ�ɧɟ�
ɡɚɜɢɫɹɬ�ɨɬ�ɜɟɥɢɱɢɧɵ�ɩɪɨɞɨɥɶɧɨɣ�ɫɨɫɬɚɜɥɹɸɳɟɣ�ɫɤɨɪɨɫɬɢ�ɬɹɝɚɱɚ��ɨɫɨɛɟɧɧɨɫɬɶ�ɧɟɝɨɥɨɧɨɦɧɨɣ�
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Ɏɿɡɢɤɨ�ɦɚɬɟɦɚɬɢɱɧɿ�ɧɚɭɤɢ ,661������������2QOLQH���,661������������3ULQW�

ɩɨɫɬɚɧɨɜɤɢ��� ɧɚ� ɩɪɚɤɬɢɤɟ� ɷɬɚ� ɫɤɨɪɨɫɬɶ� ɞɨɥɠɧɚ� ɛɵɬɶ� ɩɨɪɹɞɤɚ� � ɦ�ɫ�� ɱɬɨɛɵ� ɧɟ� ɧɚɪɭɲɚɥɢɫɶ�
ɭɫɥɨɜɢɹ�ɨɬɫɭɬɫɬɜɢɹ�ɩɨɩɟɪɟɱɧɨɝɨ�ɩɪɨɫɤɚɥɶɡɵɜɚɧɢɹ�ɨɩɨɪɧɵɯ�ɤɨɥɟɫ�

ɉɪɢ�ɷɬɨɦ�ɫɥɟɞɭɟɬ�ɢɦɟɬɶ�ɜ�ɜɢɞɭ��ɱɬɨ�ɩɪɢ� ɢɥɢ� ɞɜɢɠɟɧɢɟ�ɚɜɬɨɩɨɟɡɞɚ�ɛɭɞɟɬ�

ɫɬɪɟɦɢɬɶɫɹ�ɤ�ɩɪɹɦɨɥɢɧɟɣɧɨɦɭ�

Ɋɢɫ�����Ɍɪɚɟɤɬɨɪɢɹ�ɞɜɢɠɟɧɢɹ�ɚɜɬɨɩɨɟɡɞɚ�ɩɪɢ�ɡɚɞɚɧɧɨɦ�ɪɚɞɢɭɫɟ�ɤɪɢɜɢɡɧɵ�ɬɪɚɟɤɬɨɪɢɢ�ɬɨɱɤɢ�ɫɰɟɩɤɢ�ɦɟɠɞɭ�
ɬɹɝɚɱɨɦ�ɢ�ɩɟɪɜɵɦ�ɩɨɥɭɩɪɢɰɟɩɨɦ

Ɋɢɫ�����Ɍɪɚɟɤɬɨɪɢɹ�ɞɜɢɠɟɧɢɹ�ɚɜɬɨɩɨɟɡɞɚ�ɩɪɢ�ɡɚɞɚɧɧɨɦ�ɪɚɞɢɭɫɟ�ɨɤɪɭɠɧɨɫɬɢ��ɩɨ�ɤɨɬɨɪɨɣ�ɛɭɞɟɬ�ɞɜɢɝɚɬɶɫɹ�ɰɟɧɬɪ�
ɨɩɨɪɧɨɣ�ɨɫɢ�ɜɬɨɪɨɝɨ�ɩɨɥɭɩɪɢɰɟɩɚ

5� ! f � �UHIJ � !
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ȼɿɫɧɢɤ�Ɂɚɩɨɪɿɡɶɤɨɝɨ�ɧɚɰɿɨɧɚɥɶɧɨɝɨ ɭɧɿɜɟɪɫɢɬɟɬɭ ʋ �������

���ȺɇȺɅɂɁ�ɉɈɅɍɑȿɇɇɕɏ ɊȿɁɍɅɖɌȺɌɈȼ
ɉɪɢ�ɧɚɱɚɥɶɧɵɯ�ɭɫɥɨɜɢɹɯ��ɭɫɥɨɜɢɹ�Ʉɨɲɢ�ɞɥɹ�ɋȾɍ�� ɪɚɜɧɵɯ�ɨɪɢɟɧɬɚɰɢɨɧɧɵɦ�ɭɝɥɚɦ�ɬɹɝɚɱɚ�ɢ�
ɩɨɥɭɩɪɢɰɟɩɨɜ��ɪɚɜɧɵɯ�ɫɨɨɬɜɟɬɫɬɜɟɧɧɨ���� ɢ� �ʌ����ɩɨɥɭɱɟɧɵ�ɮɚɡɨɜɵɟ�ɩɨɪɬɪɟɬɵ�ɢɯ�
ɬɪɚɟɤɬɨɪɢɣ�ɞɜɢɠɟɧɢɹ��ɪɢɫ�����

Ɋɢɫ�����Ɍɪɚɟɤɬɨɪɢɢ�ɞɜɢɠɟɧɢɹ�ɬɹɝɚɱɚ�ɢ�ɩɪɢɰɟɩɨɜ

Ɍɪɚɟɤɬɨɪɢɹ� ɬɹɝɚɱɚ� ɩɨɥɭɱɟɧɚ� ɤɚɤ� ɪɟɡɭɥɶɬɚɬ� ɱɢɫɥɟɧɧɨɝɨ� ɢɧɬɟɝɪɢɪɨɜɚɧɢɹ� ����� ɚ� ɤɨɨɪɞɢɧɚɬɵ�
ɬɪɚɟɤɬɨɪɢɢ�ɩɨɥɭɩɪɢɰɟɩɨɜ�ɜɵɱɢɫɥɟɧɵ�ɢɫɯɨɞɹ�ɢɡ�ɝɨɥɨɧɨɦɧɵɯ�ɫɜɹɡɟɣ�

����

ɉɪɢ� ɷɬɨɦ� ɭɝɥɵ� ɫɤɥɚɞɵɜɚɧɢɹ� ɚɫɢɦɩɬɨɬɢɱɟɫɤɢ� ɫɯɨɞɹɬɫɹ� ɤ� ɬɪɟɛɭɟɦɵɦ� �ɠɟɥɚɟɦɵɣ� ± ��ɨ��
ɜɵɱɢɫɥɟɧɧɵɣ�± a�����R���ɱɬɨ�ɢɡɨɛɪɚɠɟɧɨ�ɧɚ�ɪɢɫ����ɢ���

Ⱦɥɹ� ɱɢɫɥɟɧɧɨɝɨ� ɦɨɞɟɥɢɪɨɜɚɧɢɹ� ɠɟɥɚɟɦɵɣ� ɭɝɨɥ� ɫɤɥɚɞɵɜɚɧɢɹ� ɞɥɹ� ɜɬɨɪɨɝɨ� ɩɪɢɰɟɩɚ� ɡɚɞɚɧ�
ɡɧɚɱɟɧɢɟɦ� �� ɞɥɢɧɵ� ɬɹɝɚɱɚ� ɢ� ɩɨɥɭɩɪɢɰɟɩɨɜ�� ɫɨɨɬɜɟɬɫɬɜɟɧɧɨ ± ��� �� ɢ� �� ɦ� ɩɪɢ� ɫɤɨɪɨɫɬɢ�

ɦ�F�� Ʉɨɷɮɮɢɰɢɟɧɬɵ� ɞɥɹ� ɛɷɤɫɬɟɩɩɢɧɝɚ� �� �� ɞɥɹ�Ʌɹɩɭɧɨɜɚ ± �� ɋ� ɷɬɢɦɢ�

ɩɚɪɚɦɟɬɪɚɦɢ� ɞɨɫɬɢɝɚɟɬɫɹ� ɩɪɢɟɦɥɟɦɨɟ� ɩɪɚɤɬɢɱɟɫɤɢ� ɨɞɢɧɚɤɨɜɨɟ� ɭɩɪɚɜɥɟɧɢɟ�� ɩɨɤɚɡɚɧɧɨɟ� ɧɚ�
ɪɢɫ����

ɉɪɢ� ɷɬɨɦ� ɭɪɚɜɧɟɧɢɟ� ɚɫɢɦɩɬɨɬɵ� �ɪɢɫ�� �� ɩɨɥɭɱɟɧɨ� ɢɡ� ɭɫɥɨɜɢɹ�

ɪɚɜɟɧɫɬɜɚ� ɩɪɨɢɡɜɨɞɧɵɯ�ɩɨ� ɨɪɢɟɧɬɚɰɢɨɧɧɵɦ�ɭɝɥɚɦ� ɬɹɝɚɱɚ� ɢ� ɩɟɪɜɨɝɨ� ɩɪɢɰɟɩɚ� ɢɡ� ɭɪɚɜɧɟɧɢɹ�
����
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Ɏɿɡɢɤɨ�ɦɚɬɟɦɚɬɢɱɧɿ�ɧɚɭɤɢ ,661������������2QOLQH���,661������������3ULQW�

Ɋɢɫ�����ɋɬɚɛɢɥɢɡɚɰɢɹ�ɭɝɥɚ�ɫɤɥɚɞɵɜɚɧɢɹ�ɦɟɠɞɭ�ɬɹɝɚɱɨɦ�ɢ�ɩɨɥɭɩɪɢɰɟɩɨɦ

Ɋɢɫ�����ɋɬɚɛɢɥɢɡɚɰɢɹ�ɭɝɥɚ�ɫɤɥɚɞɵɜɚɧɢɹ�ɦɟɠɞɭ�ɩɨɥɭɩɪɢɰɟɩɚɦɢ

Ɋɢɫ�����Ⱦɢɧɚɦɢɤɚ�ɢɡɦɟɧɟɧɢɹ�ɭɩɪɚɜɥɟɧɢɹ�ɚɜɬɨɩɨɟɡɞɨɦ

ɂɫɫɥɟɞɨɜɚɧɢɟ�ɩɟɪɟɯɨɞɧɵɯ�ɩɪɨɰɟɫɫɨɜ�ɩɪɢ�ɪɚɡɥɢɱɧɵɯ�ɫɤɨɪɨɫɬɹɯ�ɩɨɤɚɡɚɥɨ��ɱɬɨ�ɫ�ɭɜɟɥɢɱɟɧɢɟɦ�
ɦɨɞɭɥɹ� ɫɤɨɪɨɫɬɢ� ɨɧɢ� ɧɨɫɹɬ� ɯɚɪɚɤɬɟɪ� ɡɚɬɭɯɚɸɳɢɯ� ɤɨɥɟɛɚɧɢɣ�� ɇɚ� ɪɢɫ�� �� ɢɡɨɛɪɚɠɟɧ� ɬɚɤɨɣ�
ɩɪɨɰɟɫɫ� ɞɥɹ� ɭɝɥɚ� ɫɤɥɚɞɵɜɚɧɢɹ� ɦɟɠɞɭ� ɩɪɢɰɟɩɨɦ� ɢ� ɬɹɝɚɱɨɦ ɩɪɢ� ɫɤɨɪɨɫɬɹɯ� ɦ�ɫ� ɢ�

ɦ�ɫ�
�Y  �
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ȼɿɫɧɢɤ�Ɂɚɩɨɪɿɡɶɤɨɝɨ�ɧɚɰɿɨɧɚɥɶɧɨɝɨ ɭɧɿɜɟɪɫɢɬɟɬɭ ʋ �������

Ɋɢɫ�����Ⱦɢɧɚɦɢɤɚ�ɢɡɦɟɧɟɧɢɹ�ɭɝɥɚ�ɫɤɥɚɞɵɜɚɧɢɹ�ɦɟɠɞɭ�ɩɪɢɰɟɩɨɦ�ɢ�ɬɹɝɚɱɨɦ�ɩɪɢ�ɪɚɡɥɢɱɧɵɯ�ɫɤɨɪɨɫɬɹɯ

ȼɕȼɈȾɕ

�� ȼɵɩɨɥɧɟɧ� ɨɛɡɨɪ� ɫɭɳɟɫɬɜɭɸɳɢɯ� ɤɨɦɩɥɟɤɫɨɜ� ɬɟɨɪɟɬɢɱɟɫɤɢɯ� ɢ� ɷɦɩɢɪɢɱɟɫɤɢɯ� ɦɟɬɨɞɨɜ��
ɫɨɱɟɬɚɧɢɟ� ɤɨɬɨɪɵɯ� ɞɚɟɬ� ɜɨɡɦɨɠɧɨɫɬɶ� ɫ� ɧɚɢɛɨɥɶɲɟɣ� ɞɨɫɬɨɜɟɪɧɨɫɬɶɸ� ɢɫɫɥɟɞɨɜɚɬɶ�
ɢɡɭɱɚɟɦɵɣ� ɨɛɴɟɤɬ� ɫ� ɰɟɥɶɸ� ɜɵɛɨɪɚ� ɨɩɬɢɦɚɥɶɧɨɝɨ� ɦɚɬɟɦɚɬɢɱɟɫɤɨɝɨ� ɚɩɩɚɪɚɬɚ�� ɞɥɹ�
ɞɨɫɬɢɠɟɧɢɹ�ɰɟɥɢ�± ɫɢɧɬɟɡɚ�ɡɚɤɨɧɨɜ�ɭɩɪɚɜɥɟɧɢɹ�ɞɥɹ�ɪɟɜɟɪɫɧɨɝɨ�ɞɜɢɠɟɧɢɹ�ɚɜɬɨɩɨɟɡɞɚ�

�� Ɋɟɚɥɢɡɨɜɚɧ� ɫɢɧɬɟɡ� ɬɚɤɢɯ� ɡɚɤɨɧɨɜ� ɫ� ɢɫɩɨɥɶɡɨɜɚɧɢɟɦ� ɦɟɬɨɞɚ� ɛɷɤɫɬɟɩɩɢɧɝɚ� ɢ� ɩɪɹɦɨɝɨ�
ɦɟɬɨɞɚ� Ʌɹɩɭɧɨɜɚ�� ɫ� ɩɪɢɦɟɧɟɧɢɟɦ� ɫɢɫɬɟɦɵ� 0DSOH� ɞɥɹ� ɜɵɩɨɥɧɟɧɢɹ� ɩɪɨɦɟɠɭɬɨɱɧɵɯ�
ɪɚɫɱɟɬɨɜ�ɢ�ɱɢɫɥɟɧɧɨɝɨ�ɢɧɬɟɝɪɢɪɨɜɚɧɢɹ�ɫɢɫɬɟɦɵ�ɞɢɮɮɟɪɟɧɰɢɚɥɶɧɵɯ�ɭɪɚɜɧɟɧɢɣ�

�� Ɋɚɡɪɚɛɨɬɚɧɚ� ɜɨɡɦɨɠɧɨɫɬɶ� ɫɪɚɜɧɟɧɢɹ� ɮɚɡɨɜɵɯ� ɩɨɪɬɪɟɬɨɜ� ɩɪɢ� ɩɪɢɦɟɧɟɧɢɢ� ɪɚɡɥɢɱɧɵɯ�
ɡɚɤɨɧɨɜ�ɭɩɪɚɜɥɟɧɢɹ�ɫ�ɜɨɡɦɨɠɧɨɫɬɶɸ�ɬɨɧɤɨɣ�ɧɚɫɬɪɨɣɤɢ�ɢɯ�ɪɟɝɭɥɹɬɨɪɨɜ�ɢ��ɤɚɤ�ɫɥɟɞɫɬɜɢɟ�
ɷɬɨɝɨ��ɩɨɥɭɱɟɧɨ�ɨɩɬɢɦɚɥɶɧɨɟ�ɭɩɪɚɜɥɟɧɢɟ�ɞɥɹ�ɨɛɨɢɯ�ɡɚɤɨɧɨɜ��

�� ɋɢɧɬɟɡɢɪɨɜɚɧɚ�ɫɢɫɬɟɦɚ�ɭɩɪɚɜɥɟɧɢɹ�ɞɥɹ�ɫɥɟɞɨɜɚɧɢɹ�ɚɜɬɨɩɨɟɡɞɚ�ɩɨ�ɦɚɪɲɪɭɬɧɨɣ�ɤɪɢɜɨɣ��
ɡɚɞɚɧɧɨɣ�ɪɚɞɢɭɫɨɦ�ɟɟ�ɤɪɢɜɢɡɧɵ��

ɉɪɚɤɬɢɱɟɫɤɚɹ� ɰɟɧɧɨɫɬɶ� ɞɚɧɧɨɝɨ� ɢɫɫɥɟɞɨɜɚɧɢɹ� ɫɨɫɬɨɢɬ� ɜ� ɬɨɦ�� ɱɬɨ� ɫɢɧɬɟɡɢɪɨɜɚɧɧɵɟ� ɡɚɤɨɧɵ�
ɭɩɪɚɜɥɟɧɢɹ�ɭɠɟ�ɫɟɣɱɚɫ�ɦɨɠɧɨ�ɩɪɢɦɟɧɢɬɶ�ɞɥɹ�ɩɪɨɝɪɚɦɦɧɨɝɨ�ɭɩɪɚɜɥɟɧɢɹ�ɪɨɛɨɩɨɟɡɞɨɦ�± ɬɚɤɚɹ�
ɪɨɛɨɬɨɬɟɯɧɢɱɟɫɤɚɹ�ɭɫɬɚɧɨɜɤɚ�ɧɚɯɨɞɢɬɫɹ�ɜ�ɫɬɚɞɢɢ�ɪɟɚɥɢɡɚɰɢɢ��

ɉɪɟɞɦɟɬɨɦ� ɞɚɥɶɧɟɣɲɢɯ� ɢɫɫɥɟɞɨɜɚɧɢɣ� ɛɭɞɟɬ� ɫɢɧɬɟɡ� ɡɚɤɨɧɨɜ� ɭɩɪɚɜɥɟɧɢɹ� ɞɥɹ� ɨɛɟɫɩɟɱɟɧɢɹ�
ɫɬɚɛɢɥɶɧɨɝɨ� ɩɪɹɦɨɥɢɧɟɣɧɨɝɨ� ɞɜɢɠɟɧɢɹ ɫ� ɡɚɞɚɧɧɵɦ� ɨɪɢɟɧɬɚɰɢɨɧɧɵɦ� ɭɝɥɨɦ ɫ� ɰɟɥɶɸ�
ɫɨɡɞɚɧɢɹ� ɦɚɲɢɧɵ� Ⱦɭɛɢɧɫɚ� ɞɥɹ� ɪɟɲɟɧɢɹ� ɡɚɞɚɱɢ� ɞɨɫɬɢɠɟɧɢɹ� ɰɟɥɢ�� ɚ� ɬɚɤɠɟ� ɪɚɡɪɚɛɨɬɤɚ�
ɫɨɨɬɜɟɬɫɬɜɭɸɳɢɯ� ɤɨɧɬɪɨɥɥɟɪɨɜ� ɞɥɹ� ©RII�D[OHKLWFKLQJª� ɦɨɞɟɥɢ� ɫɰɟɩɤɢ� �ɫ� ɜɵɧɨɫɨɦ��� Ɍɚɤɠɟ�
ɩɪɢɦɟɧɟɧɢɟ� ɦɟɬɨɞɚ� ɛɷɤɫɬɟɩɩɢɧɝɚ�� ɨɱɟɜɢɞɧɨ�� ɩɨɡɜɨɥɢɬ� ɜɵɩɨɥɧɢɬɶ� ɫɢɧɬɟɡ� ɭɩɪɚɜɥɟɧɢɹ� ɞɥɹ�
ɫɢɫɬɟɦɵ�ɫ�ɛɨɥɶɲɢɦ�ɤɨɥɢɱɟɫɬɜɨɦ�ɩɨɥɭɩɪɢɰɟɩɨɜ�

Ȼɥɚɝɨɞɚɪɧɨɫɬɢ

ȼɟɪɛɢɰɤɨɦɭ ȼɥɚɞɢɦɢɪɭ Ƚɪɢɝɨɪɶɟɜɢɱɭ��ɞ� ɮ��ɦ� ɧ�

Ɇɚɥɵɲɭ ȿɜɝɟɧɢɸ ɇɢɤɨɥɚɟɜɢɱɭ

ɅɂɌȿɊȺɌɍɊȺ
�� 7DWLHYVN\L '� 1��7KH�V\QWKHVLV�RI�VWHHULQJ�UXOHV�IRU�VWDELOL]LQJ�URDG�WUDLQ�UHYHUVH�PRWLRQ�WR�VROYH�WKH�

WDVN� RI� UHDFKLQJ� D� VHW� JRDO� 7HFKQRORJ\� 7UDQVIHU�� IXQGDPHQWDO� SULQFLSOHV� DQG� LQQRYDWLYH� WHFKQLFDO�
VROXWLRQV�� ������ 85/�� ZZZ�JRRJOH�FRP�XUO"T KWWS���HX�MU�HX�WWISLWV�DUWLFOH�GRZQORDG��������	VD �



��� 9uVQLN�=DSRUu]үNRJR�QDFuRQDOүQRJR�XQuYHUVLWHWX��)u]LNR�PDWHPDWLþQu�QDXNL

Ɏɿɡɢɤɨ�ɦɚɬɟɦɚɬɢɱɧɿ�ɧɚɭɤɢ ,661������������2QOLQH���,661������������3ULQW�

8	YHG �DK8.(ZM�OEU&U,7=$K8-KD<.+IVK'0F4)JJ<0$(	XVJ $2Y9DZ�97J\�0�B]�'.Z
:�MMDKV-�

�� 0LFKDOHN 0�� 7UDFNLQJ� FRQWURO� VWUDWHJ\� IRU� WKH� VWDQGDUG� 1�WUDLOHU� PRELOH� URERW� ± JHRPHWULFDOO\�
PRWLYDWHG� DSSURDFK�� 3RODQG�� 3R]QDQ� 8QLYHUVLW\� RI� 7HFKQRORJ\� �387��� 85/��
KWWS���HWDFDU�SXW�SR]QDQ�SO�PDFLHM�PLFKDOHN�3XEOLNDFMH3OLNL�0\7�217UDFNLQJ9)25R0R&R�SGI�

�� 5RXFKRQ 3��� )OLHVV0��� /�HYLQH -��� 0DUWLQ 3�� )ODWQHVV� DQG� PRWLRQ� SODQQLQJ�� WKH� FDU� ZLWK� Q� WUDLOHUV��
)UDQFH��'HFLVLRQ�DQG�&RQWURO��85/��KWWS���FDV�HQVPS�IU�aURXFKRQ�SXEOLFDWLRQV�35������(&&���SGI�

�� 5LFKDUG� 0��� 6KDQNDU� 6DVWU\� 6�� 1RQKRORQRPLF� 0RWLRQ� 3ODQQLQJ�� 6WHHULQJ� 8VLQJ� 6LQXVRLGV�� ,(((�
7UDQVDFWLRQV� RQ� DXWRPDWLF� FRQWURO�� ������ 9RO� ���� ʋ ��� 3� ���±����� 85/��
KWWSV���DXWKRUV�OLEUDU\�FDOWHFK�HGX��������085LHHHWDF���SGI�

�� &KHQJ�-���:DQJ�%���=KDQJ�<���;X�<��%DFNZDUG�3DWK�7UDFNLQJ�&RQWURO�IRU�0RELOH�5RERW�ZLWK�7KUHH�
7UDLOHUV�� &KLQD�� 6FKRRO� RI� (OHFWULFDO� (QJLQHHULQJ�� 8QLYHUVLW\� RI� -LQDQ� 85/�� KWWS���ZZZ�XQL�
REXGD�KX�XVHUV�V]DNDOD�60&����������SHQGULYH�����BVPF������SGI�

�� 0DFLHM�0��$SSOLFDWLRQ�RI�WKH�9)2�PHWKRG�WR�VHW�SRLQW�FRQWURO�IRU�WKH�1�WUDLOHU�YHKLFOH�ZLWK�RII�D[OH�
KLWFKLQJ�� 3RODQG�� ,QWHUQDWLRQDO� -RXUQDO� RI� &RQWURO�� ������ 9RO� ���� 3� ���±����� 85/��
KWWS���HWDFDU�SXW�SR]QDQ�SO�PDFLHM�PLFKDOHN�3XEOLNDFMH3OLNL�0\7�217�UDFNLQJ9)25R0R&R�SGI�

�� (YHVWHGW�1���/MXQJTYLVW�2���$[HKLOO�'��0RWLRQ�SODQQLQJ�IRU�D�UHYHUVLQJ�JHQHUDO���WUDLOHU�FRQILJXUDWLRQ�
XVLQJ� &ORVHG�/RRS�� 557�� ,(((�56-� ,QWHUQDWLRQDO� &RQIHUHQFH� RQ� ,QWHOOLJHQW� 5RERWV� DQG� 6\VWHPV�
�,526��� ������ 3� ����±������ 85/�� KWWSV���OLX�GLYD�SRUWDO�RUJ�VPDVK�JHW�GLYD�����������
)8//7(;7���SGI�

�� $UGHQWRY $� $��&RQWUROOLQJ�RI�D�PRELOH� URERW�ZLWK�D� WUDLOHU�DQG� LWV�QLOSRWHQW�DSSUR[LPDWLRQ��5XVVLD��
3HUHVODYO�=DOHVVN\�� <DURVODYO� 5HJLRQ�� �������� 3URJUDP� 6\VWHPV� ,QVWLWXWH� RI� 5$6�� 85/��
KWWSV���DU[LY�RUJ�SGI������������SGI�

�� Ɇɚɪɬɵɧɸɤ Ⱥ� Ⱥ���ɇɢɤɢɬɢɧɚ ɇ� ȼ��Ɉ�ɤɚɱɟɫɬɜɟɧɧɨɦ�ɚɧɚɥɢɡɟ�ɨɞɧɨɣ�ɦɨɞɟɥɢ�ɬɪɚɧɫɩɨɪɬɧɵɯ�ɦɚɲɢɧ��
ɉɪɢɤɥɚɞɧɚɹ ɦɟɯɚɧɢɤɚ��������ʋ����ɋ�����±����

��� 2MKD $� 9���.KDQGHOZDO $��&RQWURO�RI�QRQ�OLQHDU�V\VWHP�XVLQJ�EDFNVWHSSLQJ��,QWHUQDWLRQDO�-RXUQDO�RI�
5HVHDUFK� LQ� (QJLQHHULQJ� DQG� 7HFKQRORJ\� 85/�� KWWS���HVDWMRXUQDOV�QHW�LMUHW�����Y���L����
,-5(7������������SGI�

��� %RXDGL +��� 0RUD�&DPLQR )�� $GDSWLYH� %DFNVWHSSLQJ� IRU� 7UDMHFWRU\� 7UDFNLQJ� RI� 1RQOLQHDUO\�
3DUDPHWHUL]HG�&ODVV� RI�1RQOLQHDU�6\VWHPV�� ,QWHUQDWLRQDO�6\PSRVLXP�RQ�&RPSXWDWLRQDO� ,QWHOOLJHQFH�
DQG�,QIRUPDWLFV��85/��KWWSV���KDO�LQULD�IU�ILOH�LQGH[�GRFLG���������ILOHQDPH�����SGI�

��� ɑɟɛɵɤɢɧ Ⱦ� ȼ�� %DFNVWHSSLQJ ± ɦɟɬɨɞ� ɫɢɧɬɟɡɚ� ɭɩɪɚɜɥɟɧɢɹ� ɞɥɹ� ɧɟɥɢɧɟɣɧɵɯ� ɨɛɴɟɤɬɨɜ��
Ɇɟɠɞɭɧɚɪɨɞɧɚɹ� ɤɨɧɮɟɪɟɧɰɢɹ� ɫɬɭɞɟɧɬɨɜ�� ɚɫɩɢɪɚɧɬɨɜ� ɢ� ɦɨɥɨɞɵɯ� ɭɱɟɧɵɯ� ©ɂɧɮɨɪɦɚɰɢɨɧɧɵɟ�
ɬɟɯɧɨɥɨɝɢɢ�� ɬɟɥɟɤɨɦɦɭɧɢɤɚɰɢɢ� ɢ� ɫɢɫɬɟɦɵ� ɭɩɪɚɜɥɟɧɢɹª�� ������ ɋ� ���±����� 85/��
KWWS���HODU�XUIX�UX�ELWVWUHDP���������������LWWLVXB����B���SGI�

��� Ʌɹɩɭɧɨɜ Ⱥ� Ɇ��ɋɨɛɪɚɧɢɟ�ɬɪɭɞɨɜ� ɜ���ɬ��Ɇɨɫɤɜɚ��ɂɡɞ�ɜɨ�Ⱥɇ�ɋɋɋɊ��������Ɍ����

5()(5(1&(
�� 7DWLHYVN\L��'��1����������7KH�V\QWKHVLV�RI�VWHHULQJ�UXOHV�IRU�VWDELOL]LQJ�URDG� WUDLQ�UHYHUVH�PRWLRQ� WR�

VROYH� WKH� WDVN� RI� UHDFKLQJ� D� VHW� JRDO� 7HFKQRORJ\� 7UDQVIHU�� IXQGDPHQWDO� SULQFLSOHV� DQG� LQQRYDWLYH�
WHFKQLFDO� VROXWLRQV�� 5HWULHYHG� IURP� ZZZ�JRRJOH�FRP�XUO"T KWWS���HX�MU�HX�WWISLWV�DUWLFOH�GRZQORDG��
�������	VD 8	YHG �DK8.(ZM�OEU&U,7=$K8-KD<.+IVK'0F4)JJ<0$(	XVJ $2Y9DZ�97J\
�0�B]�'.Z:�MMDKV-�

�� 0LFKDOHN�� 0�� 7UDFNLQJ� FRQWURO� VWUDWHJ\� IRU� WKH� VWDQGDUG� 1�WUDLOHU� PRELOH� URERW� ± JHRPHWULFDOO\�
PRWLYDWHG� DSSURDFK�� 3RODQG�� 3R]QDQ� 8QLYHUVLW\� RI� 7HFKQRORJ\� �387��� 5HWULHYHG� IURP�
KWWS���HWDFDU�SXW�SR]QDQ�SO�PDFLHM�PLFKDOHN�3XEOLNDFMH3OLNL�0\7�217UDFNLQJ9)25R0R&R�SGI�

�� 5RXFKRQ��3���)OLHVV��0���/�HYLQH��-��	�0DUWLQ��3��)ODWQHVV�DQG�PRWLRQ�SODQQLQJ��WKH�FDU�ZLWK�Q�WUDLOHUV��
)UDQFH�� 'HFLVLRQ� DQG� &RQWURO�� 5HWULHYHG� IURP KWWS���FDV�HQVPS�IU�aURXFKRQ�SXEOLFDWLRQV�35������
(&&���SGI�

�� 5LFKDUG��0��	�6KDQNDU�6DVWU\��6����������1RQKRORQRPLF�0RWLRQ�3ODQQLQJ��6WHHULQJ�8VLQJ�6LQXVRLGV��
,(((� 7UDQVDFWLRQV� RQ� DXWRPDWLF� FRQWURO�� 9RO� ���� 1R� ��� SS� ��������� 5HWULHYHG� IURP
KWWSV���DXWKRUV�OLEUDU\�FDOWHFK�HGX��������085LHHHWDF���SGI�

�� &KHQJ�� -���:DQJ��%���=KDQJ� <��	�;X��<��%DFNZDUG�3DWK�7UDFNLQJ�&RQWURO� IRU�0RELOH�5RERW�ZLWK�
7KUHH� 7UDLOHUV�� &KLQD�� 6FKRRO� RI� (OHFWULFDO� (QJLQHHULQJ�� 8QLYHUVLW\� RI� -LQDQ� 5HWULHYHG� IURP
KWWS���ZZZ�XQL�REXGD�KX�XVHUV�V]DNDOD�60&����������SHQGULYH�����BVPF������SGI�



9LVQ\N�RI�=DSRUL]K]K\D�1DWLRQDO�8QLYHUVLW\��3K\VLFDO�DQG�0DWKHPDWLFDO�6FLHQFHV ���

ȼɿɫɧɢɤ�Ɂɚɩɨɪɿɡɶɤɨɝɨ�ɧɚɰɿɨɧɚɥɶɧɨɝɨ ɭɧɿɜɟɪɫɢɬɟɬɭ ʋ �������

�� 0DFLHM��0����������$SSOLFDWLRQ�RI�WKH�9)2�PHWKRG�WR�VHW�SRLQW�FRQWURO�IRU�WKH�1�WUDLOHU�YHKLFOH�ZLWK�
RII�D[OH� KLWFKLQJ�� 3RODQG�� ,QWHUQDWLRQDO� -RXUQDO� RI� &RQWURO�� 9RO�� ���� SS�� ��������� 5HWULHYHG� IURP
KWWS���HWDFDU�SXW�SR]QDQ�SO�PDFLHM�PLFKDOHN�3XEOLNDFMH3OLNL�0\7�217�UDFNLQJ9)25R0R&R�SGI�

�� (YHVWHGW��1���/MXQJTYLVW��2��	�$[HKLOO��'�� ��������0RWLRQ�SODQQLQJ�IRU�D� UHYHUVLQJ�JHQHUDO���WUDLOHU�
FRQILJXUDWLRQ�XVLQJ�&ORVHG�/RRS��557��,(((�56-�,QWHUQDWLRQDO�&RQIHUHQFH�RQ�,QWHOOLJHQW�5RERWV�DQG�
6\VWHPV� �,526���SS�������������5HWULHYHG� IURP KWWSV���OLX�GLYD�SRUWDO�RUJ�VPDVK�JHW�GLYD�����������
)8//7(;7���SGI�

�� $UGHQWRY��$��$��&RQWUROOLQJ�RI�D�PRELOH�URERW�ZLWK�D�WUDLOHU�DQG�LWV�QLOSRWHQW�DSSUR[LPDWLRQ��5XVVLD��
3HUHVODYO�=DOHVVN\�� <DURVODYO� 5HJLRQ�� ������� 3URJUDP� 6\VWHPV� ,QVWLWXWH� RI� 5$6�� 5HWULHYHG� IURP
KWWSV���DU[LY�RUJ�SGI������������SGI�

�� 0DUW\Q\XN�� $�� $�� 	� 1LNLWLQD�� 1�� 9�� �������� $ERXW� TXDOLWDWLYH� DQDO\VLV� RI� RQH� PRGHO� RI� WUDQVSRUW�
YHKLFOHV��$SSOLHG�PHFKDQLFV��1R�����SS����������

��� 2MKD��$��9��	�.KDQGHOZDO��$��&RQWURO�RI�QRQ�OLQHDU�V\VWHP�XVLQJ�EDFNVWHSSLQJ��,QWHUQDWLRQDO�-RXUQDO�
RI�5HVHDUFK�LQ�(QJLQHHULQJ�DQG�7HFKQRORJ\��5HWULHYHG�IURP KWWS���HVDWMRXUQDOV�QHW�LMUHW�����Y���L����
,-5(7������������SGI�

��� %RXDGL�� +�� 	� 0RUD�&DPLQR�� )�� $GDSWLYH� %DFNVWHSSLQJ� IRU� 7UDMHFWRU\� 7UDFNLQJ� RI� 1RQOLQHDUO\�
3DUDPHWHUL]HG�&ODVV� RI�1RQOLQHDU�6\VWHPV�� ,QWHUQDWLRQDO�6\PSRVLXP�RQ�&RPSXWDWLRQDO� ,QWHOOLJHQFH�
DQG�,QIRUPDWLFV��5HWULHYHG�IURP KWWSV���KDO�LQULD�IU�ILOH�LQGH[�GRFLG���������ILOHQDPH�����SGI�

��� &KHE\NLQ�� '�� 9�� �������� %DFNVWHSSLQJ� ± PHWKRG� RI� FRQWURO� V\QWKHVLV� IRU� QRQOLQHDU� REMHFWV��
,QWHUQDWLRQDO�FRQIHUHQFH�RI�VWXGHQWV��JUDGXDWH�VWXGHQWV�DQG�\RXQJ�VFLHQWLVWV�³,QIRUPDWLRQ�WHFKQRORJ\�
WHOHFRPPXQLFDWLRQV� DQG� PDQDJHPHQW� V\VWHPV´�� SS�� ��������� 5HWULHYHG� IURP�
KWWS���HODU�XUIX�UX�ELWVWUHDP���������������LWWLVXB����B���SGI�

��� /\DSXQRY��$��0����������&ROOHFWLRQ�RI�ZRUNV�LQ���YROXPHV��0RVFRZ��,]G�YR�$1�6665��9RO����

ɍȾɄ��������������� '2,������������������������������

ɈȽɅəȾ�ɆȿɌɈȾȱȼ�ȽȿɇȿɊȺɐȱȲ�ȾɂɋɄɊȿɌɇɂɏ�ɆɈȾȿɅȿɃ�
ȽȿɈɆȿɌɊɂɑɇɂɏ�ɈȻ¶ȯɄɌȱȼ

�ɏɚɥɚɧɱɭɤ�Ʌ��ȼ���ɚɫɩɿɪɚɧɬ���ɑɨɩɨɪɨɜ�ɋ��ȼ���ɤ��ɬ��ɧ���ɞɨɰɟɧɬ
�Ɍɚɜɪɿɣɫɶɤɢɣ�ɞɟɪɠɚɜɧɢɣ�ɚɝɪɨɬɟɯɧɨɥɨɝɿɱɧɢɣ�ɭɧɿɜɟɪɫɢɬɟɬ��
ɩɪɨɫɩ��Ȼ��ɏɦɟɥɶɧɢɰɶɤɨɝɨ������ɦ��Ɇɟɥɿɬɨɩɨɥɶ� ������ ɍɤɪɚʀɧɚ

���Ɂɚɩɨɪɿɡɶɤɢɣ�ɧɚɰɿɨɧɚɥɶɧɢɣ�ɭɧɿɜɟɪɫɢɬɟɬ��
ɜɭɥ��ɀɭɤɨɜɫɶɤɨɝɨ������ɦ��Ɂɚɩɨɪɿɠɠɹ���������ɍɤɪɚʀɧɚ

ODU\VD�NKDODQFKXN#WVDWX�HGX�XD

ɍ�ɫɬɚɬɬɿ�ɩɪɨɜɟɞɟɧɨ�ɨɝɥɹɞ�ɚɤɬɭɚɥɶɧɢɯ�ɦɟɬɨɞɿɜ�ɩɨɛɭɞɨɜɢ�ɫɬɪɭɤɬɭɪɨɜɚɧɢɯ�ɿ�ɛɥɨɱɧɨ�ɫɬɪɭɤɬɭɪɨɜɚɧɢɯ�
ɞɢɫɤɪɟɬɧɢɯ� ɦɨɞɟɥɟɣ� ɝɟɨɦɟɬɪɢɱɧɢɯ� ɨɛ¶ɽɤɬɿɜ�� ɇɚɜɟɞɟɧɨ� ɜɢɡɧɚɱɟɧɧɹ� ɞɢɫɤɪɟɬɧɨʀ� ɦɨɞɟɥɿ� �ɫɿɬɤɢ��
ɝɟɨɦɟɬɪɢɱɧɨɝɨ�ɨɛ¶ɽɤɬɚ��ʀʀ�ɬɢɩɿɜ�ɬɚ�ɪɿɡɧɨɜɢɞɿɜ��Ɉɩɢɫɚɧɨ�ɡɚɝɚɥɶɧɭ�ɩɨɫɥɿɞɨɜɧɿɫɬɶ�ɤɪɨɤɿɜ��ɧɟɨɛɯɿɞɧɢɯ�
ɞɥɹ� ɝɟɧɟɪɚɰɿʀ� ɫɬɪɭɤɬɭɪɨɜɚɧɢɯ� ɞɢɫɤɪɟɬɧɢɯ�ɦɨɞɟɥɟɣ� ɝɟɨɦɟɬɪɢɱɧɢɯ� ɨɛ¶ɽɤɬɿɜ� ɪɿɜɧɹɧɧɹ� ɿ� ɬɟɨɪɿʀ�� ɧɚ�
ɨɫɧɨɜɿ�ɹɤɢɯ�ɛɭɞɭɸɬɶɫɹ�ɫɿɬɤɢ��ɫɩɟɰɿɚɥɶɧɿ�ɩɪɨɝɪɚɦɧɿ�ɡɚɫɨɛɢ�ɞɥɹ�ɝɟɧɟɪɚɰɿʀ�ɫɿɬɨɤ��
ɇɚɜɟɞɟɧɨ� ɜɢɡɧɚɱɟɧɧɹ� ɬɚ� ɤɚɧɨɧɿɱɧɿ� ɮɨɪɦɢ� ɟɥɿɩɬɢɱɧɨɝɨ�� ɩɚɪɚɛɨɥɿɱɧɨɝɨ� ɬɚ� ɝɿɩɟɪɛɨɥɿɱɧɨɝɨ� ɬɢɩɿɜ�
ɞɢɮɟɪɟɧɰɿɚɥɶɧɢɯ�ɪɿɜɧɹɧɶ�ɭ�ɱɚɫɬɢɧɧɢɯ�ɩɨɯɿɞɧɢɯ�ɞɪɭɝɨɝɨ�ɩɨɪɹɞɤɭ��Ɉɩɢɫɚɧɨ�ɚɥɝɟɛɪɚʀɱɧɿ��ɟɥɿɩɬɢɱɧɿ�
ɬɚ�ɝɿɩɟɪɛɨɥɿɱɧɿ�ɦɟɬɨɞɢ�ɩɨɛɭɞɨɜɢ�ɫɬɪɭɤɬɭɪɨɜɚɧɢɯ�ɫɿɬɨɤ��ɪɨɡɝɥɹɧɭɬɨ�ɱɢɫɟɥɶɧɿ�ɦɟɬɨɞɢ�ɧɚ�ɩɪɢɤɥɚɞɿ�
ɦɟɬɨɞɭ�ɫɤɿɧɱɟɧɧɢɯ�ɪɿɡɧɢɰɶ�
Ɋɨɡɝɥɹɧɭɬɨ� ɩɪɢɤɥɚɞɢ� ɩɨɛɭɞɨɜɢ� ɫɬɪɭɤɬɭɪɨɜɚɧɨʀ� ɫɿɬɤɢ� ɚɟɪɨɞɢɧɚɦɿɱɧɨʀ� ɮɨɪɦɢ� 1$&$����� ɤɪɢɥɚ�
ɥɿɬɚɤɚ�� ɳɨ� ɪɨɡɪɨɛɥɟɧɿ� ɡɚ� ɞɨɩɨɦɨɝɨɸ� ɇɚɰɿɨɧɚɥɶɧɨɝɨ� ɤɨɧɫɭɥɶɬɚɬɢɜɧɨɝɨ� ɤɨɦɿɬɟɬɭ� ɡ� ɚɟɪɨɧɚɜɬɢɤɢ�
�1$&$���ɞɥɹ�ɪɿɜɧɹɧɧɹ�ɉɭɚɫɫɨɧɚ�ɡ�ɪɿɡɧɢɦɢ�ɡɧɚɱɟɧɧɹɦɢ�ɩɚɪɚɦɟɬɪɿɜ��ȼɢɡɧɚɱɟɧɨ�ɩɟɪɟɜɚɝɢ�ɿ�ɧɟɞɨɥɿɤɢ�
ɫɬɪɭɤɬɭɪɨɜɚɧɢɯ� ɫɿɬɨɤ�� ɇɚɜɟɞɟɧɨ� ɲɢɪɨɤɟ� ɤɨɥɨ� ɩɪɚɤɬɢɱɧɨɝɨ� ɡɚɫɬɨɫɭɜɚɧɧɹ� ɦɟɬɨɞɿɜ� ɝɟɧɟɪɚɰɿʀ�
ɞɢɫɤɪɟɬɧɢɯ�ɦɨɞɟɥɟɣ�
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