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ȼ�ɫɬɚɬɶɟ�ɪɚɫɫɦɨɬɪɟɧɵ�ɞɜɚ�ɨɫɧɨɜɧɵɯ�ɩɨɞɯɨɞɚ��ɜ�ɨɫɧɨɜɟ�ɤɨɬɨɪɵɯ�ɥɟɠɢɬ�ɨɰɟɧɤɚ�ɜɟɪɨɹɬ�
ɧɨɫɬɟɣ�ɫɩɪɨɫɚ�ɧɚ�ɬɨɜɚɪɵ�ɷɥɟɤɬɪɨɧɧɨɣ�ɤɨɦɦɟɪɰɢɢ��ɩɨɞɯɨɞ��ɨɫɧɨɜɚɧɧɵɣ�ɧɚ�ɞɟɬɚɥɶɧɨɣ�ɢɧɮɨɪ�
ɦɚɰɢɢ�ɨ�ɤɥɢɟɧɬɟ�ɢ�ɩɨɞɯɨɞ��ɨɫɧɨɜɚɧɧɵɣ�ɧɚ�ɞɟɬɚɥɶɧɨɣ�ɢɧɮɨɪɦɚɰɢɢ�ɨ�ɬɨɜɚɪɟ��Ɋɚɫɫɦɨɬɪɟɧɵ�ɨɫ�
ɧɨɜɧɵɟ�ɦɟɬɨɞɵ��ɦɨɞɟɥɢ�ɨɰɟɧɤɢ�ɢ�ɩɪɨɝɧɨɡɢɪɨɜɚɧɢɹ�ɫɩɪɨɫɚ�ɩɪɢ�ɢɫɩɨɥɶɡɨɜɚɧɢɢ�ɜɟɪɨɹɬɧɨɫɬɧɨ�
ɝɨ�ɩɨɞɯɨɞɚ��Ɉɩɢɫɚɧɵ�ɜɨɡɦɨɠɧɨɫɬɢ�ɢ�ɨɫɨɛɟɧɧɨɫɬɢ�ɩɪɢɦɟɧɟɧɢɹ�ɤɚɠɞɨɝɨ�ɩɨɞɯɨɞɚ�ɧɚ�ɩɪɚɤɬɢɤɟ��
ȼɵɹɜɥɟɧɚ�ɤɥɸɱɟɜɚɹ�ɪɚɡɧɢɰɚ�ɜ�ɞɨɩɭɫɬɢɦɵɯ�ɝɨɪɢɡɨɧɬɚɯ�ɩɪɨɝɧɨɡɢɪɨɜɚɧɢɹ�ɤɚɠɞɨɝɨ�ɢɡ�ɩɨɞɯɨ�
ɞɨɜ�� Ɋɚɫɫɦɨɬɪɟɧɵ� ɤɥɸɱɟɜɵɟ� ɮɚɤɬɨɪɵ�� ɨɤɚɡɵɜɚɸɳɢɟ� ɜɥɢɹɧɢɟ� ɧɚ� ɷɮɮɟɤɬɢɜɧɨɫɬɶ� ɩɪɨɝɧɨɡɚ��
ɉɪɨɚɧɚɥɢɡɢɪɨɜɚɧɵ�ɧɟɞɨɫɬɚɬɤɢ�ɢ�ɬɪɭɞɧɨɫɬɢ�ɩɪɢ�ɪɟɚɥɢɡɚɰɢɢ�ɩɨɫɬɪɨɟɧɢɹ�ɦɨɞɟɥɟɣ��
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7KH�DUWLFOH�VWXGLHV�WZR�PDLQ�SUREDELOLVWLF�DSSURDFKHV�EDVHG�RQ�WKH�HVWLPDWLRQ�RI�WKH�SURED�
ELOLWLHV�RI�GHPDQG�IRU�H�FRPPHUFH��DQ�DSSURDFK�EDVHG�RQ�GHWDLOHG�FXVWRPHU�LQIRUPDWLRQ�DQG�DQ�DS�
SURDFK�EDVHG�RQ�GHWDLOHG�SURGXFW�LQIRUPDWLRQ�DERXW��7KH�PDLQ�PHWKRGV��HVWLPDWLRQ�PRGHOV�DQG�DS�
SURDFKHV�RI�GHPDQG� IRUHFDVWLQJ�XVLQJ� WKH�SUREDELOLVWLF�DSSURDFK�DUH� FRQVLGHUHG��7KH�SRVVLELOLWLHV�
DQG�SHFXOLDULWLHV�RI�WKH�DSSOLFDWLRQ�RI�HDFK�DSSURDFK�LQ�SUDFWLFH�DUH�GHVFULEHG��$�NH\�GLIIHUHQFH�LQ�
WKH�DOORZDEOH�KRUL]RQV�IRU�IRUHFDVWLQJ�DUH�LGHQWLILHG��7KH�SRVVLELOLWLHV�RI�DSSO\LQJ�HDFK�DSSURDFK�DUH�
FRQVLGHUHG��7KH�NH\�IRUHFDVWLQJ�IDFWRUV�DUH�UHYHDOHG��7KH�GLIILFXOWLHV�LQ�WKH�PRGHO�LPSOHPHQWDWLRQ�
DUH�GHVFULEHG��

Ɂɚ�ɩɨɫɥɟɞɧɟɟ�ɞɟɫɹɬɢɥɟɬɢɟ�ɢɧɬɟɪɧɟɬ�ɢɡɦɟɧɢɥ�ɫɩɨɫɨɛɵ�ɩɪɨɞɚɠɢ�ɢ�ɩɨɤɭɩɤɢ�
ɬɨɜɚɪɨɜ� ɢ� ɭɫɥɭɝ�� ɉɨɹɜɥɟɧɢɟ� ɢɧɬɟɪɧɟɬ�ɦɚɝɚɡɢɧɨɜ� ɫɨɜɟɪɲɟɧɫɬɜɨɜɚɥɨ� ɩɨɬɪɟɛɢ�
ɬɟɥɶɫɤɢɣ�ɨɩɵɬ�ɤɥɢɟɧɬɨɜ��Ɋɚɡɜɢɬɢɟ�ɢɧɫɬɪɭɦɟɧɬɨɜ�ɤɨɦɦɭɧɢɤɚɰɢɢ��ɫɟɬɟɣ��*�ɢ��*��
ɪɚɫɩɪɨɫɬɪɚɧɟɧɢɟ� ɫɟɬɟɣ�:L�)L�� ɬɟɯɧɨɥɨɝɢɣ�� ɩɨɡɜɨɥɹɸɳɢɯ� ɛɟɡɨɩɚɫɧɨ� ɨɫɭɳɟɫɬɜ�
ɥɹɬɶ�ɩɥɚɬɟɠɢ�ɜ�ɫɟɬɢ��ɩɨɦɨɝɚɸɬ�ɪɵɧɤɭ�ɷɥɟɤɬɪɨɧɧɨɣ�ɤɨɦɦɟɪɰɢɢ�ɧɚɪɚɳɢɜɚɬɶ�ɨɛɨ�
ɪɨɬɵ�ɟɠɟɞɧɟɜɧɨ���

Ⱦɚɧɧɵɣ� ɜɢɞ� ɬɨɪɝɨɜɥɢ� ɯɚɪɚɤɬɟɪɢɡɢɪɭɟɬɫɹ� ɧɢɡɤɢɦɢ� ɬɪɚɧɫɚɤɰɢɨɧɧɵɦɢ� ɢɡ�
ɞɟɪɠɤɚɦɢ�� ɱɬɨ� ɫɧɢɠɚɟɬ� ɛɚɪɶɟɪɵ�ɜɯɨɞɚ�ɧɚ�ɪɵɧɨɤ�ɢ�ɩɨɡɜɨɥɹɟɬ�� ɜ� ɬɨɦ�ɱɢɫɥɟ�ɧɟ�
ɛɨɥɶɲɢɦ�ɤɨɦɩɚɧɢɹɦ��ɭɫɩɟɲɧɨ�ɧɚ�ɧɟɦ�ɤɨɧɤɭɪɢɪɨɜɚɬɶ��Ʉɪɨɦɟ�ɬɨɝɨ��ɞɚɧɧɵɣ�ɜɢɞ�
ɬɨɪɝɨɜɥɢ�ɫɬɢɪɚɟɬ� ɝɟɨɝɪɚɮɢɱɟɫɤɢɟ� ɝɪɚɧɢɰɵ�ɦɟɠɞɭ�ɩɨɤɭɩɚɬɟɥɟɦ�ɢ�ɩɪɨɞɚɜɰɨɦ�ɢ�
ɩɨɡɜɨɥɹɟɬ� ɤɚɠɞɨɣ� ɫɬɨɪɨɧɟ� ɜɡɚɢɦɨɞɟɣɫɬɜɨɜɚɬɶ� ɞɪɭɝ� ɫ� ɞɪɭɝɨɦ�ɛɟɡ� ɜɪɟɦɟɧɧɵɯ�ɢ�
ɷɤɨɧɨɦɢɱɟɫɤɢɯ�ɡɚɬɪɚɬ��

ɋɟɝɨɞɧɹ� ɤɪɭɩɧɵɟ� &RQVXPHU�WR�ɋRQVXPHU� �ɋ�ɋ�� ɩɥɨɳɚɞɤɢ� ɷɥɟɤɬɪɨɧɧɨɣ�
ɬɨɪɝɨɜɥɢ�ɩɟɪɟɧɚɫɵɳɟɧɵ�ɬɨɜɚɪɚɦɢ��ɤɨɬɨɪɵɟ�ɩɪɨɫɬɚɢɜɚɸɬ�ɦɟɫɹɰɚɦɢ�ɢ�ɫɧɢɦɚɸɬ�
ɫɹ�ɫ�ɩɪɨɞɚɠɢ��ɧɟ�ɧɚɣɞɹ�ɫɜɨɟɝɨ�ɩɨɤɭɩɚɬɟɥɹ��(ED\��$PD]RQ��Ⱥɜɢɬɨ�ɢ�ɬ�ɞ����Ɉɫɧɨɜ�
ɧɨɣ� ɩɪɢɱɢɧɨɣ� ɞɥɢɬɟɥɶɧɨɝɨ� ɩɟɪɢɨɞɚ� ɩɪɨɞɚɠɢ� ɹɜɥɹɟɬɫɹ� ɩɥɨɯɨɟ� ɤɚɱɟɫɬɜɨ� ɩɪɟɞ�



���

ɫɬɚɜɥɟɧɧɨɣ� ɢɧɮɨɪɦɚɰɢɢ� ɨ� ɬɨɜɚɪɟ�� ɱɬɨ� ɧɟ� ɩɨɡɜɨɥɹɟɬ� ɩɨɬɪɟɛɢɬɟɥɸ� ɨɞɧɨɡɧɚɱɧɨ�
ɨɩɪɟɞɟɥɢɬɶɫɹ� ɫ� ɜɵɛɨɪɨɦ� >�@�� Ȼɨɥɟɟ� ɬɨɝɨ�� ɫɪɟɞɢ� ɛɨɥɶɲɨɝɨ� ɤɨɥɢɱɟɫɬɜɚ� ɬɨɜɚɪɨɜ�
ɩɨɬɪɟɛɢɬɟɥɸ� ɫɥɨɠɧɨ� ɧɚɣɬɢ� ɫɜɨɣ� ɬɨɜɚɪ��ɉɨɷɬɨɦɭ� ɨɰɟɧɤɚ� ɫɩɪɨɫɚ� ɧɚ� ɨɬɞɟɥɶɧɵɣ�
ɬɨɜɚɪ�ɧɚ�ɩɥɨɳɚɞɤɟ�ɷɥɟɤɬɪɨɧɧɨɣ�ɤɨɦɦɟɪɰɢɢ�ɫɟɝɨɞɧɹ�ɜɵɯɨɞɢɬ�ɧɚ�ɩɟɪɜɵɣ�ɩɥɚɧ��

Ɉɰɟɧɤɚ� ɫɩɪɨɫɚ�ɧɚ� ɬɨɜɚɪɵ� ɷɥɟɤɬɪɨɧɧɨɣ�ɤɨɦɦɟɪɰɢɢ� ɩɨɥɭɱɚɟɬ� ɫɟɝɨɞɧɹ� ɜɫɟ�
ɛɨɥɶɲɟ� ɜɧɢɦɚɧɢɹ� ɫɪɟɞɢ� ɡɚɪɭɛɟɠɧɵɯ� ɢɫɫɥɟɞɨɜɚɬɟɥɟɣ�� ȼɜɢɞɭ� ɬɨɝɨ�� ɱɬɨ� ɨɰɟɧɤɚ�
ɫɩɪɨɫɚ� ɧɚ� ɨɬɞɟɥɶɧɵɣ� ɬɨɜɚɪ� ɦɨɠɟɬ� ɩɪɢɧɢɦɚɬɶ� ɞɜɚ� ɢɫɯɨɞɚ�� ɨɫɭɳɟɫɬɜɥɟɧɢɟ� ɩɨ�
ɤɭɩɤɢ�� ɥɢɛɨ� ɟɟ� ɨɬɫɭɬɫɬɜɢɟ��Ⱦɚɧɧɚɹ� ɡɚɞɚɱɚ� ɹɜɥɹɟɬɫɹ� ɫɬɚɧɞɚɪɬɧɨɣ� ɡɚɞɚɱɟɣ� ɤɥɚɫ�
ɫɢɮɢɤɚɰɢɢ�ɢ�ɪɟɲɚɟɬɫɹ�ɫ�ɩɨɦɨɳɶɸ�ɨɰɟɧɤɢ�ɜɟɪɨɹɬɧɨɫɬɢ�ɩɪɨɞɚɠɢ�ɨɬɞɟɥɶɧɨɝɨ�ɬɨ�
ɜɚɪɚ�ɩɪɢ� ɡɚɞɚɧɧɵɯ�ɮɚɤɬɨɪɚɯ��ȼ� ɫɨɜɪɟɦɟɧɧɨɣ� ɥɢɬɟɪɚɬɭɪɟ�ɦɨɠɧɨ� ɜɵɞɟɥɢɬɶ� ɞɜɚ�
ɨɫɧɨɜɧɵɯ�ɩɨɞɯɨɞɚ�ɤ�ɪɟɲɟɧɢɸ�ɞɚɧɧɨɣ�ɡɚɞɚɱɢ��ɩɨɞɯɨɞ��ɨɫɧɨɜɚɧɧɵɣ�ɧɚ�ɞɟɬɚɥɶɧɨɣ�
ɢɧɮɨɪɦɚɰɢɢ� ɨ� ɬɨɜɚɪɟ� >�@� ɢ� ɩɨɞɯɨɞ�� ɨɫɧɨɜɚɧɧɵɣ� ɧɚ� ɞɟɬɚɥɶɧɨɣ� ɢɧɮɨɪɦɚɰɢɢ� ɨ�
ɤɥɢɟɧɬɟ�>�@��

ȼ�ɩɨɞɯɨɞɟ��ɨɫɧɨɜɚɧɧɨɦ�ɧɚ�ɞɟɬɚɥɶɧɨɣ�ɢɧɮɨɪɦɚɰɢɢ�ɨ�ɤɥɢɟɧɬɟ��ɢɫɩɨɥɶɡɭɟɬ�
ɫɹ�ɩɪɟɞɩɨɫɵɥɤɚ��ɫɨɝɥɚɫɧɨ�ɤɨɬɨɪɨɣ�ɤɥɢɟɧɬɵ��ɨɫɭɳɟɫɬɜɢɜɲɢɟ�ɩɨɤɭɩɤɭ�ɨɞɧɨɬɢɩ�
ɧɵɯ� ɬɨɜɚɪɨɜ�� ɨɛɥɚɞɚɸɬ� ɫɯɨɠɢɦɢ� ɢɧɬɟɪɟɫɚɦɢ�� ɩɪɟɞɩɨɱɬɟɧɢɹɦɢ� ɢ� ɩɨɜɟɞɟɧɢɟɦ��
Ɂɚɞɚɱɟɣ�ɞɚɧɧɨɝɨ�ɩɨɞɯɨɞɚ�ɹɜɥɹɟɬɫɹ�ɨɰɟɧɤɚ�ɜɟɪɨɹɬɧɨɫɬɢ�ɩɪɨɞɚɠɢ�ɨɬɞɟɥɶɧɨɝɨ�ɬɨ�
ɜɚɪɚ�L�ɞɥɹ�ɩɨɥɶɡɨɜɚɬɟɥɹ�X�ɧɚ�ɨɫɧɨɜɟ�ɢɫɬɨɪɢɱɟɫɤɢɯ�ɞɚɧɧɵɯ�ɨ�ɩɨɤɭɩɤɟ�ɬɨɜɚɪɨɜ�^,`�
ɩɨɬɪɟɛɢɬɟɥɹɦɢ� ^8`�� ɫɯɨɠɢɦɢ�ɩɨ�ɩɪɟɞɩɨɱɬɟɧɢɹɦ� ɫ�ɩɪɨɝɧɨɡɢɪɭɟɦɵɦ�ɩɨɥɶɡɨɜɚ�
ɬɟɥɟɦ��

Ɂɚɞɚɱɚ�ɨɰɟɧɤɢ�ɜɟɪɨɹɬɧɨɫɬɢ�ɩɨɤɭɩɤɢ�ɬɨɜɚɪɚ�L�ɩɨɥɶɡɨɜɚɬɟɥɟɦ�X�ɮɨɪɦɭɥɢɪɭ�
ɟɬɫɹ�ɫɥɟɞɭɸɳɢɦ�ɨɛɪɚɡɨɦ�>�@��
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x &M�±�ɤɥɚɫɫ����±�ɩɨɤɭɩɤɚ�ɬɨɜɚɪɚ����ɨɬɤɚɡ�ɨɬ�ɩɨɤɭɩɤɢ���
x 7XL�±�ɢɫɯɨɞ�ɞɥɹ�ɩɨɥɶɡɨɜɚɬɟɥɹ�X�ɩɪɢ�ɩɨɤɭɩɤɟ�ɬɨɜɚɪɚ�L��
x VXL�±�ɫɟɫɫɢɹ�ɩɨɥɶɡɨɜɚɬɟɥɹ�X�ɩɪɢ�ɜɵɛɨɪɟ�ɬɨɜɚɪɚ�L��
x 6X�±�ɧɚɛɨɪ�ɮɚɤɬɨɪ�ɩɨɥɶɡɨɜɚɬɟɥɹ�X��
x ���ɦɨɦɟɧɬ�ɜɪɟɦɟɧɢ±�ݐ
Ⱦɥɹ�ɨɰɟɧɤɢ�ɢ�ɩɪɨɝɧɨɡɢɪɨɜɚɧɢɹ�ɜɟɪɨɹɬɧɨɫɬɢ�ɜ�ɩɨɞɯɨɞɟ��ɨɫɧɨɜɚɧɧɨɦ�ɧɚ�ɞɟ�

ɬɚɥɶɧɨɣ� ɢɧɮɨɪɦɚɰɢɢ� ɨ� ɤɥɢɟɧɬɟ�� ɱɚɳɟ� ɜɫɟɝɨ� ɢɫɫɥɟɞɨɜɚɬɟɥɢ� ɩɪɢɦɟɧɹɸɬ� ɞɟɪɟɜɨ�
ɪɟɲɟɧɢɣ��ɥɨɝɢɫɬɢɱɟɫɤɭɸ�ɪɟɝɪɟɫɫɢɸ�>�@��ɦɨɞɟɥɶ�ɧɟɣɪɨɧɧɨɣ�ɫɟɬɢ�>�@��ɫɥɭɱɚɣɧɵɣ�
ɥɟɫ��ɦɨɞɟɥɶ�Ȼɟɪɧɭɥɥɢ�ɢ�ɦɨɞɟɥɶ�ɉɭɚɫɫɨɧɚ����

Ɋɹɞ�ɢɫɫɥɟɞɨɜɚɬɟɥɟɣ�>����@�ɜɤɥɸɱɢɥɢ�ɜ�ɫɜɨɣ�ɚɧɚɥɢɡ�ɞɚɧɧɵɟ�ɨɛ�ɚɤɬɢɜɧɨɫɬɢ�
ɢ�ɢɫɬɨɪɢɸ�ɨ�ɤɥɢɤɚɯ�ɩɨɥɶɡɨɜɚɬɟɥɹ�ɧɚ�ɬɨɪɝɨɜɵɯ�ɩɥɨɳɚɞɤɚɯ��ɱɬɨ�ɩɨɜɵɫɢɥɨ�ɷɮɮɟɤ�

ɬɢɜɧɨɫɬɶ� ɤɥɚɫɫɢɮɢɤɚɰɢɢ� ɧɚ� ��� ɩɨ� ɩɨɤɚɡɚɬɟɥɸ� )�� �
UHFDOOSUHFLVLRQ

UHFDOO
SUHFLVLRQ

�

�
�� ɨɬɧɨɫɢ�

ɬɟɥɶɧɨ�ɢɫɩɨɥɶɡɨɜɚɧɢɹ�ɤɥɚɫɫɢɱɟɫɤɢɯ�ɮɚɤɬɨɪɨɜ��Ⱥɜɬɨɪɵ�ɞɨɤɚɡɚɥɢ��ɱɬɨ�ɢɧɮɨɪɦɚ�
ɰɢɹ� ɨ� ɤɥɢɤɚɯ�ɦɨɠɟɬ�ɢɫɩɨɥɶɡɨɜɚɬɶɫɹ�ɞɥɹ�ɩɪɨɝɧɨɡɢɪɨɜɚɧɢɹ�ɩɪɟɞɩɨɱɬɟɧɢɣ�ɩɨɥɶ�
ɡɨɜɚɬɟɥɟɣ��ɨɞɧɚɤɨ��ɥɨɝɢɪɨɜɚɧɢɟ�ɞɚɧɧɵɯ�ɩɨɥɶɡɨɜɚɬɟɥɹ�ɫɨɞɟɪɠɢɬ�ɨɝɪɨɦɧɵɟ�ɦɚɫ�
ɫɢɜɵ� ɢɧɮɨɪɦɚɰɢɢ�� ɩɨɷɬɨɦɭ� ɧɟɨɛɯɨɞɢɦɨ� ɭɱɢɬɵɜɚɬɶ� ɫɩɟɰɢɮɢɤɭ� ɯɪɚɧɢɦɨɣ� ɢɧ�
ɮɨɪɦɚɰɢɢ� ɢ� ɢɡɜɥɟɤɚɬɶ� ɬɨɥɶɤɨ� ɧɟɨɛɯɨɞɢɦɭɸ� ɢɧɮɨɪɦɚɰɢɸ�� ɂɫɫɥɟɞɨɜɚɬɟɥɢ� ɢɫ�
ɩɨɥɶɡɨɜɚɥɢ�ɦɨɞɟɥɢ�ɫɥɭɱɚɣɧɨɝɨ�ɥɟɫɚ�ɢ�ɝɪɚɞɢɟɧɬɧɵɣ�ɛɭɫɬɢɧɝ�ɞɟɪɟɜɶɟɜ�ɪɟɲɟɧɢɣ��



���

Ɉɫɧɨɜɧɵɦ� ɧɟɞɨɫɬɚɬɤɨɦ� ɩɨɞɯɨɞɚ�� ɨɫɧɨɜɚɧɧɨɦ� ɧɚ� ɚɧɚɥɢɡɟ� ɢɧɮɨɪɦɚɰɢɢ� ɨ�
ɤɥɢɟɧɬɟ��ɹɜɥɹɟɬɫɹ�ɫɥɨɠɧɨɫɬɶ�ɞɨɥɝɨɫɪɨɱɧɨɝɨ�ɩɪɨɝɧɨɡɢɪɨɜɚɧɢɹ�ɫɩɪɨɫɚ�ɜɜɢɞɭ�ɧɟ�
ɨɛɯɨɞɢɦɨɫɬɢ�ɞɨɩɨɥɧɢɬɟɥɶɧɨɝɨ�ɩɪɨɝɧɨɡɢɪɨɜɚɧɢɹ�ɤɚɠɞɨɝɨ�ɢɡ�ɬɢɩɨɜ�ɩɨɤɭɩɚɬɟɥɟɣ�
ɢ�ɢɯ�ɜɟɪɨɹɬɧɨɫɬɢ�ɩɨɹɜɥɟɧɢɹ�ɧɚ�ɷɥɟɤɬɪɨɧɧɨɣ�ɩɥɨɳɚɞɤɟ��ɱɬɨ�ɡɧɚɱɢɬɟɥɶɧɨ�ɫɧɢɠɚ�
ɟɬ�ɤɚɱɟɫɬɜɨ�ɩɪɨɝɧɨɡɚ��

Ɂɚɞɚɱɟɣ�ɩɨɞɯɨɞɚ��ɨɫɧɨɜɚɧɧɨɦ�ɧɚ�ɞɟɬɚɥɶɧɨɣ�ɢɧɮɨɪɦɚɰɢɢ�ɨ�ɬɨɜɚɪɟ��ɹɜɥɹɟɬ�
ɫɹ�ɨɰɟɧɤɚ�ɜɟɪɨɹɬɧɨɫɬɢ�ɩɪɨɞɚɠɢ�ɬɨɜɚɪɚ�ɧɚ�ɨɫɧɨɜɟ�ɢɫɬɨɪɢɱɟɫɤɢɯ�ɞɚɧɧɵɯ�ɨ�ɩɪɨ�
ɞɚɠɚɯ� ɚɧɚɥɨɝɢɱɧɵɯ� ɩɪɨɞɭɤɬɨɜ�� ȼ� ɞɚɧɧɨɦ� ɩɨɞɯɨɞɟ� ɢɫɩɨɥɶɡɭɟɬɫɹ� ɤɥɚɫɫɢɱɟɫɤɚɹ�
ɢɧɮɨɪɦɚɰɢɹ� ɨ� ɬɨɜɚɪɟ�� ɤɚɬɟɝɨɪɢɹ�� ɰɟɧɚ�� ɤɨɥɢɱɟɫɬɜɨ�� ɩɪɢɡɧɚɤ� ɪɚɫɩɪɨɞɚɠɢ�� ɞɚɬɚ�
ɩɨɹɜɥɟɧɢɹ��ɞɚɬɚ�ɪɟɚɥɢɡɚɰɢɢ�ɧɚ�ɩɥɨɳɚɞɤɟ�ɷɥɟɤɬɪɨɧɧɨɣ�ɤɨɦɦɟɪɰɢɢ�>�@��ɉɪɨɜɟɞɹ�
ɚɧɚɥɢɡ�ɜ�ɪɚɡɥɢɱɧɵɯ�ɤɚɬɟɝɨɪɢɹɯ�ɬɨɜɚɪɨɜ�ɧɚ�ɷɥɟɤɬɪɨɧɧɨɣ�ɩɥɨɳɚɞɤɟ�(ED\��ɢɫɫɥɟ�
ɞɨɜɚɬɟɥɢ�ɜɵɹɫɧɢɥɢ��ɱɬɨ�ɛɨɥɶɲɟ�ɜɫɟɝɨ�ɩɨɤɭɩɚɬɟɥɟɣ�ɫɬɢɦɭɥɢɪɭɸɬ�ɤ�ɩɨɤɭɩɤɟ�ɰɟ�
ɧɨɜɵɟ�ɮɚɤɬɨɪɵ��ɰɟɧɚ�ɢ�ɩɪɢɡɧɚɤ�ɪɚɫɩɪɨɞɚɠɢ��Ɋɹɞ�ɚɜɬɨɪɨɜ�ɜɵɹɜɢɥɢ�>��@��ɱɬɨ�ɩɨ�
ɦɢɦɨ�ɤɥɚɫɫɢɱɟɫɤɢɯ�ɮɚɤɬɨɪɨɜ�ɬɨɜɚɪɚ�ɧɚ�ɩɨɜɟɞɟɧɢɟ�ɩɨɬɪɟɛɢɬɟɥɹ�ɬɚɤɠɟ�ɨɤɚɡɵɜɚɟɬ�
ɜɥɢɹɧɢɟ�ɤɚɱɟɫɬɜɨ�ɢ�ɤɨɥɢɱɟɫɬɜɨ�ɨɬɡɵɜɨɜ�ɨ�ɬɨɜɚɪɟ���

ɋ�ɪɚɡɜɢɬɢɟɦ�ɫɟɧɬɢɦɟɧɬɚɥɶɧɨɝɨ�ɚɧɚɥɢɡɚ�ɫɬɚɥ�ɪɚɫɩɪɨɫɬɪɚɧɟɧ�ɚɧɚɥɢɡ�ɨɩɢɫɚ�
ɧɢɹ�ɤ�ɬɨɜɚɪɭ��ɇɚɩɪɢɦɟɪ��ɜ�ɫɜɨɟɣ�ɪɚɛɨɬɟ�>��@�ɚɜɬɨɪɵ�ɨɩɢɫɚɥɢ�ɩɨɞɯɨɞ�ɤ�ɜɵɞɟɥɟ�
ɧɢɸ�ɢ�ɤɥɚɫɫɢɮɢɤɚɰɢɢ�ɤɥɸɱɟɜɵɯ�ɫɥɨɜ�ɢɡ�ɬɟɤɫɬɨɜɨɝɨ�ɨɩɢɫɚɧɢɹ��ȼ�ɫɜɨɟɦ�ɢɫɫɥɟ�
ɞɨɜɚɧɢɢ� ɚɜɬɨɪɵ� ɩɪɨɚɧɚɥɢɡɢɪɨɜɚɥɢ� ɜɥɢɹɧɢɟ� ɪɚɡɥɢɱɧɵɯ� ɫɥɨɜ� ɧɚ� ɤɨɧɜɟɪɫɢɸ�
ɩɪɟɞɥɨɠɟɧɢɹ�ɬɨɜɚɪɚ�ɧɚ�ɩɥɨɳɚɞɤɟ�ɷɥɟɤɬɪɨɧɧɨɣ�ɬɨɪɝɨɜɥɢ� Ȼɨɥɟɟ�ɬɨɝɨ��ɢɫɫɥɟɞɨɜɚ�
ɬɟɥɢ�ɜ�ɫɜɨɟɣ�ɪɚɛɨɬɟ�>��@�ɩɪɨɚɧɚɥɢɡɢɪɨɜɚɥɢ�ɜɥɢɹɧɢɟ�ɬɟɤɫɬɨɜɨɝɨ�ɨɩɢɫɚɧɢɹ�ɢ�ɜɵ�
ɹɜɢɥɢ��ɱɬɨ�ɜɤɥɸɱɟɧɢɟ�ɞɚɧɧɨɝɨ�ɮɚɤɬɨɪɚ�ɜ�ɪɟɝɪɟɫɫɢɨɧɧɭɸ�ɦɨɞɟɥɶ�ɫɧɢɠɚɟɬ�ɨɲɢɛ�
ɤɭ�ɩɪɨɝɧɨɡɚ�ɧɚ������Ⱥɜɬɨɪɵ�ɢɫɩɨɥɶɡɨɜɚɥɢ�ɦɨɞɟɥɶ�ɧɟɣɪɨɧɧɵɯ�ɫɟɬɟɣ�>�@��

Ʉɪɢɬɢɱɟɫɤɢ�ɜɚɠɧɵɦ�ɷɥɟɦɟɧɬɨɦ�ɨɛɴɹɜɥɟɧɢɹ�ɨ�ɩɪɨɞɚɠɟ�ɬɨɜɚɪɚ�ɧɚ�ɩɥɨɳɚɞ�
ɤɚɯ� ɷɥɟɤɬɪɨɧɧɨɣ�ɤɨɦɦɟɪɰɢɢ� ɹɜɥɹɟɬɫɹ� ɟɝɨ�ɢɡɨɛɪɚɠɟɧɢɟ��ȼɢɡɭɚɥɶɧɚɹ� ɚɧɚɥɢɬɢɤɚ�
ɬɪɟɛɭɟɬ� ɡɧɚɱɢɬɟɥɶɧɵɯ�ɤɨɦɩɶɸɬɟɪɧɵɯ�ɦɨɳɧɨɫɬɟɣ��Ɋɹɞ�ɢɫɫɥɟɞɨɜɚɬɟɥɟɣ� >������@�
ɨɩɢɫɚɥɢ�ɩɨɞɯɨɞ�ɤ�ɜɵɞɟɥɟɧɢɸ�ɮɚɤɬɨɪɨɜ�ɢɡ�ɢɡɨɛɪɚɠɟɧɢɣ��ɨɤɚɡɵɜɚɸɳɢɯ�ɜɥɢɹɧɢɟ�
ɧɚ� ɜɵɛɨɪ� ɩɨɬɪɟɛɢɬɟɥɹ�� Ⱥɜɬɨɪɵ� ɜɵɹɫɧɢɥɢ� >��@�� ɱɬɨ� ɩɨɬɪɟɛɢɬɟɥɟɣ� ɩɪɢɜɥɟɤɚɸɬ�
ɹɪɤɢɟ�ɤɚɪɬɢɧɤɢ�ɫ�ɯɨɪɨɲɢɦ�ɤɚɱɟɫɬɜɨɦ��ɧɟɛɨɥɶɲɢɦ�ɤɨɥɢɱɟɫɬɜɨɦ�ɪɚɡɥɢɱɧɵɯ�ɰɜɟ�
ɬɨɜ� ɢ� ɦɢɧɢɦɚɥɶɧɵɦ� ɤɨɥɢɱɟɫɬɜɨɦ� ɨɛɴɟɤɬɨɜ� ɧɚ� ɢɡɨɛɪɚɠɟɧɢɢ�� ȼ� ɫɜɨɟɦ� ɚɧɚɥɢɡɟ�
ɚɜɬɨɪɵ�ɢɫɩɨɥɶɡɨɜɚɥɢ�ɦɨɞɟɥɶ�ɧɟɣɪɨɧɧɵɯ�ɫɟɬɟɣ��

Ɉɫɧɨɜɧɨɣ� ɫɥɨɠɧɨɫɬɶɸ� ɜɟɪɨɹɬɧɨɫɬɧɨɝɨ� ɩɨɞɯɨɞɚ� ɩɪɢ� ɩɪɨɝɧɨɡɢɪɨɜɚɧɢɢ�
ɫɩɪɨɫɚ�ɧɚ�ɬɨɜɚɪɵ�ɷɥɟɤɬɪɨɧɧɨɣ�ɤɨɦɦɟɪɰɢɢ�ɧɚ�ɨɫɧɨɜɟ�ɞɚɧɧɵɯ�ɨ�ɬɨɜɚɪɟ ±�ɹɜɥɹɟɬɫɹ�
ɬɟɯɧɢɱɟɫɤɨɟ�ɨɝɪɚɧɢɱɟɧɢɟ�ɩɪɢ�ɚɧɚɥɢɡɟ�ɜɫɟɯ�ɨɩɢɫɚɧɧɵɯ�ɮɚɤɬɨɪɨɜ�ɨɞɧɨɜɪɟɦɟɧɧɨ��
ȼ�ɫɜɹɡɢ�ɫ�ɷɬɢɦ�ɫɨɜɨɤɭɩɧɨɟ�ɜɥɢɹɧɢɟ�ɮɚɤɬɨɪɨɜ�ɧɚ�ɜɟɪɨɹɬɧɨɫɬɶ�ɫɨɜɟɪɲɟɧɢɹ�ɫɞɟɥ�
ɤɢ�ɧɚ�ɩɥɨɳɚɞɤɚɯ�&�&�ɩɪɚɤɬɢɱɟɫɤɢ�ɧɟ�ɢɫɫɥɟɞɨɜɚɧɨ��

Ɍɚɤɢɦ� ɨɛɪɚɡɨɦ�� ɫɭɳɟɫɬɜɭɟɬ� ɞɜɚ� ɨɫɧɨɜɧɵɯ� ɩɨɞɯɨɞɚ� ɤ� ɩɪɨɝɧɨɡɢɪɨɜɚɧɢɸ�
ɫɩɪɨɫɚ� ɧɚ� ɨɬɞɟɥɶɧɵɣ� ɬɨɜɚɪ� ɧɚ� ɩɥɨɳɚɞɤɟ� ɷɥɟɤɬɪɨɧɧɨɣ� ɤɨɦɦɟɪɰɢɢ�� Ʉɚɠɞɵɣ� ɢɡ�
ɩɨɞɯɨɞɨɜ� ɨɛɥɚɞɚɟɬ� ɪɹɞɨɦ� ɧɟɞɨɫɬɚɬɤɨɜ� ɢ� ɬɪɭɞɧɨɫɬɟɣ� ɩɪɢ� ɟɝɨ� ɪɟɚɥɢɡɚɰɢɢ� ɧɚ�
ɩɪɚɤɬɢɤɟ��ɉɪɢ�ɷɬɨɦ��ɜɜɢɞɭ�ɫɩɟɰɢɮɢɤɢ�ɞɚɧɧɵɯ��ɩɨɞɯɨɞ��ɨɫɧɨɜɚɧɧɵɣ�ɧɚ�ɞɟɬɚɥɶ�
ɧɨɣ�ɢɧɮɨɪɦɚɰɢɢ�ɨ�ɤɥɢɟɧɬɟ��ɦɨɠɟɬ�ɛɵɬɶ�ɢɫɩɨɥɶɡɨɜɚɧ�ɫ�ɰɟɥɶɸ�ɤɪɚɬɤɨɫɪɨɱɧɨɝɨ�
ɩɪɨɝɧɨɡɢɪɨɜɚɧɢɹ��ɚ�ɜɟɪɨɹɬɧɨɫɬɧɵɣ�ɩɨɞɯɨɞ��ɨɫɧɨɜɚɧɧɵɣ�ɧɚ�ɞɟɬɚɥɶɧɨɣ�ɢɧɮɨɪɦɚ�
ɰɢɢ�ɨ�ɬɨɜɚɪɟ�ɞɥɹ�ɫɪɟɞɧɟɫɪɨɱɧɨɝɨ�ɢ�ɞɨɥɝɨɫɪɨɱɧɨɝɨ�ɩɪɨɝɧɨɡɢɪɨɜɚɧɢɹ��



���

ɋɉɂɋɈɄ�ɅɂɌȿɊȺɌɍɊɕ�

�� ;XH�:��� ;LDR�%��� HW� DO�� ,QWHOOLJHQW�PLQLQJ� RQ� SXUFKDVH� LQIRUPDWLRQ� DQG� UHFRPPHQGDWLRQ�
V\VWHP� IRU� H�FRPPHUFH� ��� ,QWHUQDWLRQDO� &RQIHUHQFH� RQ� ,QGXVWULDO� (QJLQHHULQJ� DQG� (QJLQHHULQJ�
0DQDJHPHQW��,((0���������

�� 5RJHUV�6��.��,WHP�WR�LWHP�5HFRPPHQGDWLRQV�DW�3LQWHUHVW����3URFHHGLQJV�RI�WKH���WK�$&0�
&RQIHUHQFH�RQ�5HFRPPHQGHU�6\VWHPV��%RVWRQ��0DVVDFKXVHWWV��86$��$&0����������������

�� =KHQJ <��� /LX�&��� HW� DO��1HXUDO�$XWRUHJUHVVLYH�&ROODERUDWLYH�)LOWHULQJ� IRU� ,PSOLFLW� )HHG�
EDFN� ��� 3URFHHGLQJV� RI� WKH� �VW�:RUNVKRS� RQ�'HHS� /HDUQLQJ� IRU�5HFRPPHQGHU� 6\VWHPV�� %RVWRQ��
0$��86$��������3�������

�� &KDGKD�$���.DXU�3��&RPSDUDWLYH�DQDO\VLV�RI�UHFRPPHQGDWLRQ�V\VWHP����(PHUJLQJ�7UHQGV�
DQG�7HFKQRORJLHV�LQ�/LEUDULHV�DQG�,QIRUPDWLRQ�6HUYLFHV��(77/,6���������WK�,QWHUQDWLRQDO�6\PSR�
VLXP�RQ��������

�� ɋɨɪɨɤɢɧ� Ⱥ�� ɋ�� ɉɨɫɬɪɨɟɧɢɟ� ɫɤɨɪɢɧɝɨɜɵɯ� ɤɚɪɬ� ɫ� ɢɫɩɨɥɶɡɨɜɚɧɢɟɦ�ɦɨɞɟɥɢ� ɥɨɝɢɫɬɢɱɟ�
ɫɤɨɣ�ɪɟɝɪɟɫɫɢɢ����ɂɧɬɟɪɧɟɬ�ɠɭɪɧɚɥ�ɇɚɭɤɨɜɟɞɟɧɢɟ��������ʋ���������ɋ������

�� ɋɨɪɨɤɢɧ� Ⱥ�� ɋ�� ɂɫɩɨɥɶɡɨɜɚɧɢɟ� ɧɟɣɪɨɫɟɬɟɜɵɯ� ɦɨɞɟɥɟɣ� ɜ� ɩɨɜɟɞɟɧɱɟɫɤɨɦ� ɫɤɨɪɢɧɝɟ� ���
ɉɪɢɤɥɚɞɧɚɹ�ɢɧɮɨɪɦɚɬɢɤɚ��������Ɍ������ʋ���������ɋ����������

�� /L��'���=KDR�*��� HW�DO��$�0HWKRG�RI�3XUFKDVH�3UHGLFWLRQ�%DVHG�RQ�8VHU�%HKDYLRU�/RJ� ���
�����,(((�,QWHUQDWLRQDO�&RQIHUHQFH�RQ�'DWD�0LQLQJ�:RUNVKRS��,&'0:��������

�� 2\YLQG� +��� 7KRUVWHLQ� .��� +DL� 7KDQK� 1��� +HOJH� /�� .RIRG�3HWHUVHQ� $��� 3UREDELOLW\�EDVHG�
$SSURDFK�IRU�3UHGLFWLQJ�(�FRPPHUFH�&RQVXPHU�%HKDYLRXU�8VLQJ�6SDUVH�6HVVLRQ�'DWD�������

�� :X�;��%ROLYDU�$��3UHGLFWLQJ�WKH�FRQYHUVLRQ�SUREDELOLW\�IRU�LWHPV�RQ�&�&�HFRPPHUFH�VLWHV�
���&,.0�
���3URFHHGLQJV�RI�WKH���WK�$&0�FRQIHUHQFH�RQ�,QIRUPDWLRQ�DQG�NQRZOHGJH�PDQDJHPHQW�
3DJHV��������3������������

��� =KX�)���=KDQJ�;�� ,PSDFW�RI�RQOLQH�FRQVXPHU� UHYLHZV�RQ�VDOHV��7KH�PRGHUDWLQJ� UROH�RI�
SURGXFW�DQG�FRQVXPHU�FKDUDFWHULVWLFV����-RXUQDO�RI�0DUNHWLQJ��������9RO����������3�����±�����

��� +XL� <XDQ�� :HL� ;X�� 7RSLF� VHQWLPHQW� PLQLQJ� IRU� VDOHV� SHUIRUPDQFH� SUHGLFWLRQ� LQ� H�
FRPPHUFH����6SULQJHU�6FLHQFH�%XVLQHVV�0HGLD�1HZ�<RUN��������

��� 3U\]DQW�5��&KXQJ�<��-XUDIVN\�'��3UHGLFWLQJ�6DOHV�IURP�WKH�/DQJXDJH�RI�3URGXFW�'HVFULS�
WLRQV��������
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