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ɍȾɄ������������

Ɉɩɬɢɦɢɡɚɰɢɹ�ɤɨɧɫɬɪɭɤɰɢɢ��ɯ�ɨɫɟɜɨɝɨ�ɬɟɪɦɨɪɟɡɢɫɬɢɜɧɨɝɨ�
ɚɤɫɟɥɟɪɨɦɟɬɪɚ�ɞɥɹ�ɭɥɭɱɲɟɧɢɹ�ɩɨɤɚɡɚɬɟɥɟɣ�ɧɚ ɲɢɪɨɤɨɦ�

ɨɬɪɟɡɤɟ�ɢɡɦɟɪɹɟɦɵɯ�ɡɧɚɱɟɧɢɣ
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ɋɢɦɨɧɨɜ�Ȼ�Ɇ� ɤ�ɬ�ɧ��ɞɨɰɟɧɬ�ɂɧɫɬɢɬɭɬɚ�ɇɆɋɌ
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Ⱥɧɧɨɬɚɰɢɹ
ȼ� ɪɚɛɨɬɟ� ɩɪɨɜɨɞɢɬɫɹ� ɦɨɞɟɥɢɪɨɜɚɧɢɟ� ɧɨɜɨɣ� ɤɨɧɫɬɪɭɤɰɢɢ� ɬɪɺɯɨɫɟ�

ɜɨɝɨ� ɬɟɩɥɨɜɨɝɨ�ɆɗɆɋ� ɚɤɫɟɥɟɪɨɦɟɬɪɚ� ɫ� ɧɚɛɨɪɨɦ� ɬɪɺɯ� ɱɭɜɫɬɜɢɬɟɥɶɧɵɯ�
ɬɟɪɦɨɪɟɡɢɫɬɢɜɧɵɯ��ɬɟɪɦɨɷɥɟɤɬɪɢɱɟɫɤɢɯ��ɷɥɟɦɟɧɬɨɜ�ɜ�ɧɚɩɪɚɜɥɟɧɢɢ�ɤɚɠ�
ɞɨɣ�ɨɫɢ��ɪɚɫɩɨɥɨɠɟɧɧɵɯ�ɧɚ�ɬɨɧɤɨɩɥɟɧɨɱɧɨɣ�6L2� ɦɟɦɛɪɚɧɟ��ɉɨɤɚɡɚɧɨ��
ɱɬɨ� ɪɚɡɧɢɰɚ� ɬɟɦɩɟɪɚɬɭɪ� ɧɚ� ɫɢɦɦɟɬɪɢɱɧɵɯ� ɬɟɪɦɨɪɟɡɢɫɬɨɪɚɯ� ɥɢɧɟɣɧɨ�
ɭɜɟɥɢɱɢɜɚɟɬɫɹ�ɫ�ɜɚɪɢɚɰɢɟɣ�ɭɫɤɨɪɟɧɢɹ�ɜ�ɞɢɚɩɚɡɨɧɟ�ɨɬ��J�ɞɨ���J��ɩɪɢɱɺɦ�
ɱɭɜɫɬɜɢɬɟɥɶɧɨɫɬɶ� ɫɢɦɦɟɬɪɢɱɧɨ� ɪɚɫɩɨɥɨɠɟɧɧɵɯ� ɨɬ� ɧɚɝɪɟɜɚɬɟɥɹ� ɬɟɪɦɨ�
ɪɟɡɢɫɬɢɜɧɵɯ� ɷɥɟɦɟɧɬɨɜ� ɩɥɚɜɧɨ� ɭɦɟɧɶɲɚɟɬɫɹ� ɫ� ɭɞɚɥɟɧɢɟɦ� ɢɯ� ɪɚɫɩɨɥɨ�
ɠɟɧɢɹ�ɨɬ�ɰɟɧɬɪɚɥɶɧɨɝɨ�ɧɚɝɪɟɜɚɬɟɥɹ��Ɍɚɤɠɟ�ɛɵɥɨ�ɩɨɥɭɱɟɧɨ��ɱɬɨ�ɞɥɹ�ɞɨ�
ɫɬɢɠɟɧɢɹ�ɦɚɤɫɢɦɭɦɚ�ɬɟɩɥɨɜɨɣ�ɱɭɜɫɬɜɢɬɟɥɶɧɨɫɬɢ�ɩɨ�ɭɫɤɨɪɟɧɢɸ�ɜ�ɥɚɬɟ�
ɪɚɥɶɧɨɦ�ɧɚɩɪɚɜɥɟɧɢɢ�ɫɥɟɞɭɟɬ�ɪɚɫɩɨɥɚɝɚɬɶ� ɬɟɪɦɨɪɟɡɢɫɬɨɪɵ�ɩɨ� ɫɨɨɬɜɟɬ�
ɫɬɜɭɸɳɢɦ� ɨɫɹɦ� ɚɫɢɦɦɟɬɪɢɱɧɨ�� ɩɪɢɱɺɦ� ɫ� ɭɜɟɥɢɱɟɧɢɟɦ� ɭɫɤɨɪɟɧɢɹ� ɞɚɧ�
ɧɚɹ� ɚɫɢɦɦɟɬɪɢɹ� ɪɚɫɩɨɥɨɠɟɧɢɹ� ɬɟɪɦɨɪɟɡɢɫɬɨɪɨɜ� ɜɨɡɪɚɫɬɚɟɬ�� ɉɨɥɭɱɟɧ�
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ɧɵɟ� ɪɟɡɭɥɶɬɚɬɵ� ɦɨɝɭɬ� ɫɥɭɠɢɬɶ� ɞɥɹ� ɨɩɬɢɦɢɡɚɰɢɢ� ɤɨɧɫɬɪɭɤɰɢɢ�ɆɗɆɋ�
ɚɤɫɟɥɟɪɨɦɟɬɪɨɜ��ɪɚɛɨɬɚɸɳɢɯ�ɧɚ�ɬɟɩɥɨɜɨɦ�ɷɮɮɟɤɬɟ�

$EVWUDFW
$�QHZ�GHVLJQ�RI�WKH�WKUHH�D[LV�WKHUPDO�DFFHOHURPHWHU�ZLWK�D�VHW�RI�WHP�

SHUDWXUH�VHQVLQJ�HOHPHQWV� �WKHUPLVWRUV�� LQ� WKH�GLUHFWLRQ�RI�HDFK�D[LV� ORFDWHG�
RQ�D�WKLQ�ILOP�6L2��PHPEUDQH�LV�SURSRVHG��)LQLWH�HOHPHQW�VWXG\�RI�WKH�DFFHO�
HURPHWHU�ZLWK� WKH�VHOHFWHG�GHVLJQ�VKRZV� WKDW� WKH� WHPSHUDWXUH�GLIIHUHQFH�EH�
WZHHQ�WKH�V\PPHWULFDOO\�SODFHG�WKHUPLVWRUV�OLQHDUO\�LQFUHDVHV�ZLWK�DFFHOHUD�
WLRQ�LQ�WKH�UDQJH�IURP��J�WR���J��$W�WKH�VDPH�WLPH��ZLWK�LQFUHDVLQJ�WKHLU�GLV�
WDQFH� IURP� WKH� FHQWUDO� KHDWHU� WKH� VHQVLWLYLW\� RI� WKHUPLVWRUV� UHDFKHV� D�PD[L�
PXP�YDOXH��DQG�WKHQ�JUDGXDOO\�GURSV�WR�]HUR�QHDU�WKH�HGJH�RI�WKH�PHPEUDQH��
,W�ZDV� DOVR� IRXQG� WKDW� LQ�RUGHU� WR� DFKLHYH� WKH�PD[LPXP� WKHUPDO� VHQVLWLYLW\�
ZKHQ� GHWHFWLQJ� DFFHOHUDWLRQ� LQ� WKH� ODWHUDO� GLUHFWLRQ�� WKHUPLVWRUV� VKRXOG� EH�
DV\PPHWULFDOO\� SODFHG� UHODWLYH� WR� WKH� KHDWHU� DORQJ� WKH� FRUUHVSRQGLQJ� D[LV��
DQG�WKH�DV\PPHWU\�RI�WKHLU�RSWLPDO�ORFDWLRQ�RQ�WKH�PHPEUDQH�LQFUHDVHV�ZLWK�
DFFHOHUDWLRQ�� 7KH� UHVXOWV� REWDLQHG� FDQ� EH� XVHG� WR� LPSURYH� WKH� GHVLJQ� RI�
0(06��0LFUR�(OHFWUR�0HFKDQLFDO�6\VWHP��DFFHOHURPHWHUV�EDVHG�RQ�WKHUPDO�
HIIHFWV�

Ʉɥɸɱɟɜɵɟ� ɫɥɨɜɚ�� Ɍɪɟɯɨɫɟɜɨɣ� ɬɟɪɦɨɚɤɤɫɟɥɟɪɨɦɟɬɪ�� ɆɗɆɋ�� ɬɟɪ�
ɦɨɪɟɡɢɫɬɢɜɧɵɣ�ɫɟɧɫɨɪ��ɝɚɡ��ɤɪɟɦɧɢɟɜɵɟ�ɬɟɯɧɨɥɨɝɢɢ��

.H\ZRUGV�� WKUHH�D[LV� WKHUPDO� DFFHOHURPHWHU�� 0(06�� WKHUPRUHVLVWLYH�
VHQVRUV��IOXLG��VLOLFRQ�WHFKQRORJ\

���ȼɜɟɞɟɧɢɟ�
ȼ�ɧɚɫɬɨɹɳɟɟ�ɜɪɟɦɹ�ɜɫɟ�ɛɨɥɟɟ�ɜɨɡɪɚɫɬɚɟɬ�ɪɨɥɶ�ɫɟɧɫɨɪɢɤɢ�ɜ�ɪɚɡɜɢɬɢɢ�

ɢɧɞɭɫɬɪɢɢ� ɦɨɛɢɥɶɧɵɯ� ɬɟɥɟɮɨɧɨɜ� ɢ� ɝɚɞɠɟɬɨɜ�� ɫɨɜɪɟɦɟɧɧɵɯ� ɭɫɬɪɨɣɫɬɜ�
ɛɵɬɨɜɨɣ�ɷɥɟɤɬɪɨɧɢɤɢ��ɛɢɨɫɢɫɬɟɦ�ɤɨɧɬɪɨɥɹ�ɠɢɡɧɟɞɟɹɬɟɥɶɧɨɫɬɢ�ɱɟɥɨɜɟɤɚ�
�ɬɟɦɩɟɪɚɬɭɪɚ�ɬɟɥɚ��ɩɭɥɶɫ��ɞɚɜɥɟɧɢɟ���ɚ�ɬɚɤɠɟ�ɭɦɧɵɯ�ɷɥɟɤɬɪɨɧɧɵɯ�ɫɢɫɬɟɦ�
ɞɥɹ� ɚɜɬɨɦɨɛɢɥɟɣ�� ɤɨɫɦɢɱɟɫɤɢɯ� ɫɩɭɬɧɢɤɨɜ�� ɛɟɫɩɢɥɨɬɧɵɯ� ɥɟɬɚɬɟɥɶɧɵɯ�
ɚɩɩɚɪɚɬɨɜ� >�@��ȼɟɞɭɳɟɟ�ɦɟɫɬɨ�ɜ�ɷɬɨɦ�ɧɚɩɪɚɜɥɟɧɢɢ�ɡɚɧɢɦɚɸɬ�ɦɚɥɨɝɚɛɚ�
ɪɢɬɧɵɟ�ɆɗɆɋ��ɦɢɤɪɨɷɥɟɤɬɪɨɦɟɯɚɧɢɱɟɫɤɢɟ�ɫɢɫɬɟɦɵ�� � ɚɤɫɟɥɟɪɨɦɟɬɪɵ��
ɩɨɡɜɨɥɹɸɳɢɟ� ɫɨɨɛɳɚɬɶ� ɨ� ɝɪɚɜɢɬɚɰɢɨɧɧɨɦ� ɭɫɤɨɪɟɧɢɢ�� ɞɢɧɚɦɢɱɟɫɤɨɦ�
ɭɞɚɪɟ�ɢɥɢ�ɜɢɛɪɚɰɢɢ��ɱɬɨ�ɧɟɡɚɦɟɧɢɦɨ�ɞɥɹ�ɩɪɟɞɨɬɜɪɚɳɟɧɢɹ�ɩɚɞɟɧɢɹ�ɩɨɪ�
ɬɚɬɢɜɧɵɯ�ɷɥɟɤɬɪɨɧɧɵɯ�ɭɫɬɪɨɣɫɬɜ��ɠɟɫɬɤɢɯ�ɞɢɫɤɨɜ��KDQGERRNV���ɦɨɧɢɬɨ�
ɪɢɧɝɚ�ɪɚɡɪɭɲɟɧɢɹ�ɠɢɥɵɯ�ɡɞɚɧɢɣ�ɢ�ɨɬɤɚɡɚ�ɪɚɛɨɬɵ�ɨɛɨɪɭɞɨɜɚɧɢɹ��ɩɨɜɵ�
ɲɟɧɢɹ� ɛɟɡɨɩɚɫɧɨɫɬɢ� ɱɟɥɨɜɟɤɚ� ɩɪɢ� ɞɨɪɨɠɧɨ�ɬɪɚɧɫɩɨɪɬɧɵɯ� ɩɪɨɢɫɲɟ�
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ɫɬɜɢɹɯ� �ɫɢɫɬɟɦɵ�ȺȻɋ�� ɢ� ɤɨɧɬɪɨɥɹ� ɡɚ� ɭɝɥɨɦ� ɩɨɜɨɪɨɬɚ� ɢ� ɨɪɢɟɧɬɚɰɢɟɣ� ɜ�
ɰɢɮɪɨɜɵɯ�ɤɚɦɟɪɚɯ��ɞɪɨɧɚɯ��ɩɥɚɧɲɟɬɚɯ��

ɋɭɳɟɫɬɜɭɸɬ� ɪɚɡɥɢɱɧɵɟ� ɬɢɩɵ� ɚɤɫɟɥɟɪɨɦɟɬɪɨɜ�� ɤɨɧɫɬɪɭɤɰɢɹ� ɤɨɬɨ�
ɪɵɯ�ɩɨɞɪɚɡɭɦɟɜɚɟɬ�ɢɫɩɨɥɶɡɨɜɚɧɢɟ�SURRI�PDVV�ɞɥɹ�ɞɟɬɟɤɬɢɪɨɜɚɧɢɹ�ɭɫɤɨ�
ɪɟɧɢɹ�± ɚɜɬɨɷɥɟɤɬɪɨɧɧɵɟ�>�@��ɩɶɟɡɨɪɟɡɢɫɬɢɜɧɵɟ�>�@��ɟɦɤɨɫɬɧɵɟ�>�@�ɚɤɫɟ�
ɥɟɪɨɦɟɬɪɵ�� Ɉɫɧɨɜɧɵɦ� ɢɯ� ɧɟɞɨɫɬɚɬɤɨɦ� ɹɜɥɹɟɬɫɹ� ɦɚɥɚɹ� ɭɫɬɨɣɱɢɜɨɫɬɶ� ɤ�
ɭɞɚɪɚɦ�� ɜ� ɱɚɫɬɧɨɫɬɢ�� ɩɪɢ� ɪɚɛɨɬɟ� ɜ� ɷɤɫɬɪɟɦɚɥɶɧɵɯ� ɭɫɥɨɜɢɹɯ�� ɱɬɨ� ɨɛɭ�
ɫɥɨɜɥɟɧɨ� ɦɟɯɚɧɢɱɟɫɤɨɣ� ɩɨɞɜɢɠɧɨɫɬɶɸ� SURRI� PDVV�� ɩɪɢɜɨɞɹɳɟɣ� ɤ� ɪɚɡ�
ɪɭɲɟɧɢɸ�ɯɪɭɩɤɢɯ�ɞɟɬɚɥɟɣ�ɤɨɧɫɬɪɭɤɰɢɢ��ȼ�ɨɬɥɢɱɢɟ�ɨɬ�ɭɤɚɡɚɧɧɵɯ�ɬɢɩɨɜ�
ɚɤɫɟɥɟɪɨɦɟɬɪɨɜ�� ɩɪɢɧɰɢɩ� ɞɟɣɫɬɜɢɹ� ɬɟɩɥɨɜɵɯ� ɆɗɆɋ�ɚɤɫɟɥɟɪɨɦɟɬɪɨɜ�
ɨɫɧɨɜɚɧ�ɧɚ�ɫɦɟɳɟɧɢɢ�ɬɟɩɥɨɜɨɝɨ�ɨɛɥɚɤɚ�ɜ�ɩɪɟɞɟɥɚɯ�ɩɨɥɨɫɬɢ�ɫ�ɝɚɡɨɦ�ɩɨɞ�
ɞɟɣɫɬɜɢɟɦ�ɭɫɤɨɪɟɧɢɹ��ɪɢɫ������ɱɬɨ�ɧɟ�ɬɪɟɛɭɟɬ�ɢɫɩɨɥɶɡɨɜɚɧɢɹ�ɩɨɞɜɢɠɧɵɯ�
ɦɟɯɚɧɢɱɟɫɤɢɯ�ɨɛɴɟɤɬɨɜ�
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Ɋɢɫɭɧɨɤ����ɉɪɢɧɰɢɩ�ɞɟɣɫɬɜɢɹ�ɬɟɩɥɨɜɨɝɨ�ɚɤɫɟɥɟɪɨɦɟɬɪɚ

ɋɧɨɫ�ɬɟɩɥɚ�ɨɬ�ɧɚɝɪɟɜɚɬɟɥɹ�ɩɪɢɜɨɞɢɬ�ɤ�ɪɚɡɥɢɱɢɸ�ɬɟɦɩɟɪɚɬɭɪɵ�ɱɭɜ�
ɫɬɜɢɬɟɥɶɧɵɯ�ɷɥɟɦɟɧɬɨɜ��ɪɚɫɩɨɥɨɠɟɧɧɵɯ�ɩɨ�ɨɛɟ�ɫɬɨɪɨɧɵ�ɨɬ�ɧɚɝɪɟɜɚɬɟɥɹ�
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ɜɞɨɥɶ�ɡɚɞɚɧɧɨɝɨ�ɧɚɩɪɚɜɥɟɧɢɹ�ɭɫɤɨɪɟɧɢɹ��ɱɬɨ�ɩɪɢɜɨɞɢɬ�ɤ�ɜɨɡɧɢɤɧɨɜɟɧɢɸ�
ɧɟɧɭɥɟɜɨɝɨ�ɫɢɝɧɚɥɚ�ɡɚ�ɫɱɺɬ�ɬɟɪɦɨɪɟɡɢɫɬɢɜɧɨɝɨ�>�@�ɢɥɢ�ɬɟɪɦɨɷɥɟɤɬɪɢɱɟ�
ɫɤɨɝɨ� ɷɮɮɟɤɬɚ� >�@��Ⱦɥɹ� ɞɟɬɟɤɬɢɪɨɜɚɧɢɹ� ɞɜɭɯ�ɩɪɨɟɤɰɢɣ� ɭɫɤɨɪɟɧɢɹ� �2;��
2<�� ɜ� ɩɥɨɫɤɨɫɬɢ�� ɤɚɤ� ɩɪɚɜɢɥɨ�� ɪɚɫɩɨɥɚɝɚɸɬ� ɫɢɦɦɟɬɪɢɱɧɵɟ� ɱɭɜɫɬɜɢ�
ɬɟɥɶɧɵɟ�ɷɥɟɦɟɧɬɵ�ɩɨ�ɫɨɨɬɜɟɬɫɬɜɭɸɳɢɦ�ɨɫɹɦ�>���@��Ɋɚɧɟɟ�ɛɵɥɨ�ɩɪɨɜɟɞɟ�
ɧɨ�ɛɨɥɶɲɨɟ�ɤɨɥɢɱɟɫɬɜɨ�ɪɚɛɨɬ�ɩɨ�ɨɩɬɢɦɢɡɚɰɢɢ�ɤɨɧɫɬɪɭɤɰɢɢ�ɞɜɭɯɨɫɧɨɝɨ�
ɬɟɩɥɨɜɨɝɨ�ɚɤɫɟɥɟɪɨɦɟɬɪɚ�>����@��ɝɥɚɜɧɵɦ�ɨɛɪɚɡɨɦ�ɧɚɩɪɚɜɥɟɧɧɵɟ�ɧɚ�ɩɨ�
ɜɵɲɟɧɢɟ�ɱɭɜɫɬɜɢɬɟɥɶɧɨɫɬɢ�ɢ�ɪɚɫɲɢɪɟɧɢɟ�ɱɚɫɬɨɬɧɨɝɨ�ɞɢɚɩɚɡɨɧɚ�ɪɚɛɨɬɵ�
ɫɟɧɫɨɪɚ��ɤɨɬɨɪɵɟ�ɹɜɥɹɸɬɫɹ�ɜɡɚɢɦɨɞɨɩɨɥɧɹɟɦɵɦɢ�ɡɚɞɚɱɚɦɢ��

Ⱦɚɧɧɵɟ� ɡɚɞɚɱɢ� ɦɨɝɭɬ� ɛɵɬɶ� ɞɨɫɬɢɝɧɭɬɵ� ɩɨɞɛɨɪɨɦ� ɝɚɡɨɜ�� ɜɵɛɨɪɨɦ�
ɨɩɬɢɦɚɥɶɧɨɣ�ɮɨɪɦɵ� ɧɚɝɪɟɜɚɬɟɥɹ�� ɩɚɪɚɦɟɬɪɨɜ� ɩɪɨɜɨɞɹɳɟɣ� ɩɨɞɥɨɠɤɢ� ɢ�
ɬ�ɞ��Ɉɞɧɚɤɨ��ɧɟɫɦɨɬɪɹ�ɧɚ�ɡɚɦɟɬɧɵɣ�ɩɪɨɝɪɟɫɫ�ɜ�ɷɬɨɣ�ɨɛɥɚɫɬɢ��ɞɨ�ɫɢɯ�ɩɨɪ�
ɧɟɬ�ɨɞɧɨɡɧɚɱɧɨɝɨ�ɨɬɜɟɬɚ�ɧɚ�ɩɪɢɧɰɢɩ�ɩɨɫɬɪɨɟɧɢɹ�ɤɨɧɫɬɪɭɤɰɢɢ�ɬɪɟɯɨɫɟ�
ɜɨɝɨ�ɚɤɫɟɥɟɪɨɦɟɬɪɚ��ɝɞɟ�ɫɧɨɫ�ɬɟɩɥɚ�ɬɚɤɠɟ�ɩɪɨɢɫɯɨɞɢɬ�ɜ�ɩɟɪɩɟɧɞɢɤɭɥɹɪ�
ɧɨɦ�ɤ�ɩɥɨɫɤɨɫɬɢ�ɬɨɧɤɨɩɥɟɧɨɱɧɨɣ�ɦɟɦɛɪɚɧɵ�ɫ�ɧɚɝɪɟɜɚɸɳɢɦ�ɷɥɟɦɟɧɬɨɦ�
ɧɚɩɪɚɜɥɟɧɢɢ�� Ɋɚɫɩɨɥɨɠɟɧɢɟ� ɬɟɪɦɨɪɟɡɢɫɬɨɪɨɜ�ɬɟɪɦɨɩɚɪ� ɜɞɨɥɶ� ɩɟɪɩɟɧ�
ɞɢɤɭɥɹɪɧɨɣ� ɨɫɢ� ɭɫɥɨɠɧɹɟɬ� ɬɟɯɧɨɥɨɝɢɱɟɫɤɢɣ� ɩɪɨɰɟɫɫ� ɫɨɡɞɚɧɢɹ� ɚɤɫɟɥɟ�
ɪɨɦɟɬɪɚ��ɚ�ɬɚɤɠɟ�ɟɝɨ�ɦɚɫɫɭ�ɢ�ɤɨɦɩɚɤɬɧɨɫɬɶ��

Ɋɚɧɟɟ� ɛɵɥɚ� ɩɪɟɞɥɨɠɟɧɚ� ɢɞɟɹ� ɪɚɫɩɨɥɨɠɟɧɢɹ� ɜɫɟɯ� ɱɭɜɫɬɜɢɬɟɥɶɧɵɯ�
ɷɥɟɦɟɧɬɨɜ�ɜ�ɩɥɨɫɤɨɫɬɢ�ɪɚɡɨɝɪɟɜɚɸɳɟɝɨ�ɪɟɡɢɫɬɨɪɚ��ɱɬɨ�ɦɨɠɟɬ�ɛɵɬɶ�ɪɟɚ�
ɥɢɡɨɜɚɧɨ�ɩɨɫɪɟɞɫɬɜɨɦ�ɫɨɡɞɚɧɢɹ�ɚɫɢɦɦɟɬɪɢɱɧɨɣ�ɩɨ�ɨɫɢ�2=�ɩɨɥɨɫɬɢ��ɱɬɨ�
ɞɟɥɚɟɬ� ɜɨɡɦɨɠɧɵɦ� ɥɚɬɟɪɚɥɶɧɨɟ� ɢɡɦɟɧɟɧɢɟ� ɬɟɩɥɨɜɨɝɨ� ɨɛɥɚɤɚ� ɜ� ɡɚɜɢɫɢ�
ɦɨɫɬɢ�ɨɬ�ɧɚɩɪɚɜɥɟɧɢɹ�ɩɟɪɩɟɧɞɢɤɭɥɹɪɧɨɝɨ� ɭɫɤɨɪɟɧɢɹ�ɢ�ɞɟɬɟɤɬɢɪɨɜɚɧɢɟ�
ɞɚɧɧɨɣ�ɤɨɦɩɨɧɟɧɬɵ�>�����@��Ɉɞɧɚɤɨ�ɱɭɜɫɬɜɢɬɟɥɶɧɨɫɬɶ�ɜ�ɷɬɨɦ�ɧɚɩɪɚɜɥɟ�
ɧɢɢ�ɧɚ�ɩɨɪɹɞɤɢ�ɦɟɧɶɲɟ�ɫɢɝɧɚɥɚ�ɜ�ɥɚɬɟɪɚɥɶɧɨɦ�ɧɚɩɪɚɜɥɟɧɢɢ�>��@��ɚ�ɞɨ�
ɛɚɜɥɟɧɢɟ� ɥɚɬɟɪɚɥɶɧɵɯ� ɩɪɨɟɤɰɢɣ� ɭɫɤɨɪɟɧɢɹ� ɜ� ɬɟɩɥɨɜɨɦ� ɚɤɫɟɥɟɪɨɦɟɬɪɟ�
ɩɪɢɜɨɞɢɬ� ɤ� FURVV�D[LV� VHQVLWLYLW\� ɢ� ɧɟɜɨɡɦɨɠɧɨɫɬɢ� ɨɞɧɨɡɧɚɱɧɨ ɨɩɪɟɞɟ�
ɥɢɬɶ� ɫɨɨɬɜɟɬɫɬɜɢɟ� ɢɡɦɟɧɟɧɢɹ� ɬɟɦɩɟɪɚɬɭɪɵ�ɢ� ɨɬɧɨɫɹɳɟɣɫɹ� ɤ� ɧɟɦɭ� ɩɪɨ�
ɟɤɰɢɢ� ɭɫɤɨɪɟɧɢɹ� >��@�� ȼ� ɫɜɹɡɢ� ɫ� ɭɤɚɡɚɧɧɵɦɢ� ɩɪɢɱɢɧɚɦɢ� ɩɨɢɫɤ� ɨɩɬɢ�
ɦɚɥɶɧɨɝɨ�ɪɟɲɟɧɢɹ�ɜ�ɩɨɫɬɪɨɟɧɢɢ�ɤɨɧɫɬɪɭɤɰɢɢ�ɬɪɟɯɨɫɧɨɝɨ�ɚɤɫɟɥɟɪɨɦɟɬɪɚ�
ɹɜɥɹɟɬɫɹ�ɚɤɬɭɚɥɶɧɨɣ�ɢ�ɜɨɫɬɪɟɛɨɜɚɧɧɨɣ�ɡɚɞɚɱɟɣ�ɧɚ�ɫɟɝɨɞɧɹɲɧɢɣ�ɞɟɧɶ�

���Ɍɟɨɪɢɹ�ɢ�ɤɨɧɫɬɪɭɤɰɢɹ�ɫɟɧɫɨɪɚ�
Ⱦɥɹ� ɨɩɬɢɦɢɡɚɰɢɢ� ɩɚɪɚɦɟɬɪɨɜ� ɪɚɛɨɬɵ� ɬɪɟɯɨɫɧɨɝɨ� ɬɟɩɥɨɜɨɝɨ� ɚɤɫɟ�

ɥɟɪɨɦɟɬɪɚ� ɛɵɥ� ɢɫɩɨɥɶɡɨɜɚɧ� ɩɪɨɝɪɚɦɦɧɵɣ� ɩɚɤɟɬ� &RPVRO� 0XOWL3K\VLFV�
ɜɟɪɫɢɢ�����>��@��ɜ�ɤɨɬɨɪɵɣ�ɛɵɥɢ�ɢɧɬɟɝɪɢɪɨɜɚɧɵ�ɮɢɡɢɤɨ�ɦɚɬɟɦɚɬɢɱɟɫɤɚɹ�
ɦɨɞɟɥɶ�ɬɟɩɥɨɜɨɝɨ�ɩɟɪɟɧɨɫɚ�ɜ�ɩɪɢɫɭɬɫɬɜɢɢ�ɥɚɦɢɧɚɪɧɨɝɨ�ɩɨɬɨɤɚ�ɢ�ɩɪɟɞ�
ɥɨɠɟɧɧɵɣ�ɞɢɡɚɣɧ�ɱɭɜɫɬɜɢɬɟɥɶɧɵɯ�ɷɥɟɦɟɧɬɨɜ��ɪɚɛɨɬɚɸɳɢɯ�ɧɚ�ɬɟɪɦɨɪɟ�
ɡɢɫɬɢɜɧɨɦ�ɷɮɮɟɤɬ



���

$��Ɍɟɨɪɢɹ�
Ⱦɥɹ� ɪɚɫɱɺɬɚ� ɢɡɦɟɧɟɧɢɹ� ɜ� ɪɚɫɩɪɟɞɟɥɟɧɢɢ� ɬɟɦɩɟɪɚɬɭɪɵ� ɜ� ɬɟɩɥɨɜɨɦ�

ɚɤɫɟɥɟɪɨɦɟɬɪɟ�ɢɫɩɨɥɶɡɭɟɬɫɹ�ɫɥɟɞɭɸɳɚɹ�ɫɢɫɬɟɦɚ�ɭɪɚɜɧɟɧɢɣ�

� ���

ɝɞɟ� ɜɟɤɬɨɪ� ɫɤɨɪɨɫɬɢ� ɩɨɬɨɤɚ�� ɞɚɜɥɟɧɢɟ�� ɬɟɦɩɟɪɚɬɭɪɚ� ɫɪɟɞɵ��

ɬɟɧɡɨɪ

ɹɡɤɢɯ� ɧɚɩɪɹɠɟɧɢɣ�� ɬɨɠɞɟɫɬɜɟɧɧɚɹ� ɦɚɬɪɢɰɚ�� ɜɟɤɬɨɪ� ɫɢɥɵ��

ɜɟɤɬɨɪ�ɭɫɤɨɪɟɧɢɹ�� ɢ� ɭɫɤɨɪɟɧɢɟ�ɢ�ɟɞɢɧɢɱɧɵɣ�ɜɟɤɬɨɪ�

L�ɨɫɢ�� ɩɥɨɬɧɨɫɬɶ��ɞɢɧɚɦɢɱɟɫɤɚɹ�ɜɹɡɤɨɫɬɶ���ɬɟɩɥɨɩɪɨɜɨɞɧɨɫɬɶ�ɢ��
ɭɞɟɥɶɧɚɹ� ɬɟɩɥɨɟɦɤɨɫɬɶ�ɠɢɞɤɨɫɬɢ�� ɫɨɨɬɜɟɬɫɬɜɟɧɧɨ��Ⱦɥɹ� ɨɤɨɧɱɚɬɟɥɶɧɨɝɨ�
ɨɩɢɫɚɧɢɹ� ɨɩɪɟɞɟɥɹɸɳɢɯ� ɭɪɚɜɧɟɧɢɣ�� ɩɪɟɞɫɤɚɡɵɜɚɸɳɢɯ� ɪɚɫɩɪɟɞɟɥɟɧɢɟ�
ɬɟɦɩɟɪɚɬɭɪɵ� ɜ� ɬɟɩɥɨɜɨɦ� ɚɤɫɟɥɟɪɨɦɟɬɪɟ�� ɞɚɥɟɟ� ɦɵ� ɢɫɩɨɥɶɡɭɟɦ� ɡɚɤɨɧ�

ɢɞɟɚɥɶɧɨɝɨ�ɝɚɡɚ�ɞɥɹ�ɩɥɨɬɧɨɫɬɢ�ɠɢɞɤɨɫɬɢ� ��ɤɨɬɨɪɵɣ�ɞɟɣɫɬɜɭɟɬ�ɜ�ɫɥɭɱɚɟ�
ɫɠɢɦɚɟɦɨɝɨ�ɩɨɬɨɤɚ��ɤɨɝɞɚ�ɱɢɫɥɨ�Ɇɚɯɚ�ɦɟɧɶɲɟ������

� ���

ɝɞɟ� ɦɨɥɹɪɧɚɹ�ɦɚɫɫɚ� ɝɚɡɚ�� ɭɧɢɜɟɪɫɚɥɶɧɚɹ� ɝɚɡɨɜɚɹ� ɩɨɫɬɨɹɧ�
ɧɚɹ��ȼ�ɤɚɱɟɫɬɜɟ�ɝɪɚɧɢɱɧɵɯ�ɭɫɥɨɜɢɣ�ɞɥɹ�ɩɨɬɨɤɚ�ɠɢɞɤɨɫɬɢ�ɦɵ�ɩɪɟɞɩɨɥɚ�

ɝɚɟɦ��ɱɬɨ�ɧɟɬ� ɭɫɥɨɜɢɹ�ɫɤɨɥɶɠɟɧɢɹ� � ��ɧɚ� ɝɪɚɧɢɰɟ� ɝɚɡɚ�ɬɜɟɪɞɨɣ�ɩɨ�
ɜɟɪɯɧɨɫɬɢ�

Ⱦɚɧɧɚɹ�ɫɢɫɬɟɦɚ�ɭɪɚɜɧɟɧɢɣ�ɢɧɬɟɝɪɢɪɭɟɬɫɹ�ɜ�&RPVRO�0XOWL3K\VLFV�ɢ�
ɱɢɫɥɟɧɧɨ� ɪɟɚɥɢɡɭɟɬɫɹ� ɩɨɫɪɟɞɫɬɜɨɦ� ɫɜɹɡɢ� ɬɪɟɯ� ɪɚɡɥɢɱɧɵɯ� ɮɢɡɢɱɟɫɤɢɯ�
ɦɨɞɭɥɟɣ�� ɜɤɥɸɱɚɸɳɢɯ� ɜ� ɫɟɛɹ� Ⱦɠɨɭɥɟɜ� ɪɚɡɨɝɪɟɜ� �PRGXOH� ©(OHFWULF�
FXUUHQWª���ɞɢɫɫɢɩɚɰɢɸ�ɬɟɩɥɚ��PRGXOH�©+HDW�WUDQVIHUª��ɢ�ɷɮɮɟɤɬ�ɥɚɦɢɧɚɪ�
ɧɨɝɨ�ɞɜɢɠɟɧɢɹ�ɝɚɡɚ�ɩɨɞ�ɞɟɣɫɬɜɢɟɦ�ɭɫɤɨɪɟɧɢɹ� �PRGXOH�©/DPLQDU� IORZª���
ȼɡɚɢɦɨɞɟɣɫɬɜɢɟ�ɷɬɢɯ�ɦɨɞɭɥɟɣ�ɩɪɟɞɫɬɚɜɥɟɧɨ�ɧɚ�Ɋɢɫ�����



���

Ɋɢɫɭɧɨɤ� �� ȼɡɚɢɦɨɞɟɣɫɬɜɢɟ� ɦɨɞɭɥɟɣ� ɜ� ɫɪɟɞɟ�ɮɢɡɢɱɟɫɤɨɝɨ� ɦɨɞɟ�
ɥɢɪɨɜɚɧɢɹ�&RPVRO�0XOWLSK\VLFV

Ɇɨɞɭɥɶ� ©(OHFWULF� FXUUHQWª� ɩɪɟɞɧɚɡɧɚɱɟɧ ɞɥɹ� ɨɩɪɟɞɟɥɟɧɢɹ� ɦɨɳɧɨ�
ɫɬɢ�� ɩɨɞɚɜɚɟɦɨɣ� ɧɚ� ɧɚɝɪɟɜɚɬɟɥɶ�� ɧɚ� ɨɫɧɨɜɟ� ɱɟɝɨ�ɦɨɞɭɥɶ� ©+HDW� WUDQVIHUª�
ɨɩɪɟɞɟɥɹɟɬ� ɤɨɥɢɱɟɫɬɜɨ� ɜɵɞɟɥɹɟɦɨɝɨ� ɬɟɩɥɚ�� ɩɟɪɟɞɚɜɚɟɦɨɝɨ� ɤ� ɝɚɡɨɜɨɣ�
ɫɪɟɞɟ�� ȼ� ɫɜɨɸ� ɨɱɟɪɟɞɶ�� ɦɨɞɭɥɶ� ©/DPLQDU� IORZª� ɨɩɪɟɞɟɥɹɟɬ� ɫɧɨɫ� ɬɟɩɥɚ��
ɱɬɨ�ɩɨ�ɮɨɪɦɭɥɟ�����ɫɜɹɡɚɧɨ�ɫ�ɢɡɦɟɧɟɧɢɟɦ�ɩɥɨɬɧɨɫɬɢ�ɝɚɡɚ�ɩɪɢ�ɧɟɧɭɥɟɜɨɦ�
ɭɫɤɨɪɟɧɢɢ�

%��Ʉɨɧɫɬɪɭɤɰɢɹ�ɩɪɟɞɥɚɝɚɟɦɨɝɨ�ɬɟɩɥɨɜɨɝɨ�ɚɤɫɟɥɟɪɨɦɟɬɪɚ�
ȼ� ɧɚɫɬɨɹɳɟɣ� ɪɚɛɨɬɟ� ɩɪɟɞɥɚɝɚɟɬɫɹ� ɤɨɧɫɬɪɭɤɰɢɹ� ɬɟɩɥɨɜɨɝɨ� ɚɤɫɟɥɟ�

ɪɨɦɟɬɪɚ��ɩɪɟɞɫɬɚɜɥɟɧɧɚɹ�ɧɚ�ɪɢɫ�����



���

Ɋɢɫɭɧɨɤ��� ɉɪɟɞɩɨɥɚɝɚɟɦɚɹ�ɤɨɧɫɬɪɭɤɰɢɹ��ɯ�ɨɫɟɜɨɝɨ�ɬɟɪɦɨɪɟɡɢ�
ɫɬɢɜɧɨɝɨ�ɚɤɫɟɥɟɪɨɦɟɬɪɚ�

ɇɚɝɪɟɜɚɸɳɢɣ�ɰɟɧɬɪɚɥɶɧɵɣ�ɪɟɡɢɫɬɨɪ�ɢ�ɧɚɛɨɪ�ɱɭɜɫɬɜɢɬɟɥɶɧɵɯ�ɷɥɟ�
ɦɟɧɬɨɜ� ɩɨ� ɬɪɟɦ� ɧɚɩɪɚɜɥɟɧɢɹɦ� ɞɟɬɟɤɬɢɪɨɜɚɧɢɹ� ɪɚɫɩɨɥɨɠɟɧɵ� ɧɚ� ɬɨɧɤɨ�
ɩɥɟɧɨɱɧɨɣ�ɞɢɷɥɟɤɬɪɢɱɟɫɤɨɣ�ɦɟɦɛɪɚɧɟ�6L2��ɜ�ɩɨɥɨɫɬɢ�ɤɪɟɦɧɢɟɜɨɣ�ɩɨɞ�
ɥɨɠɤɢ��Ɋɚɫɩɨɥɨɠɟɧɢɟ�ɱɭɜɫɬɜɢɬɟɥɶɧɵɯ�ɬɟɪɦɨɪɟɡɢɫɬɨɪɨɜ�ɧɚ�ɪɚɡɧɨɦ�ɭɞɚ�
ɥɟɧɢɢ�ɨɬ�ɧɚɝɪɟɜɚɬɟɥɹ�ɩɨɡɜɨɥɹɟɬ�ɩɨɜɵɫɢɬɶ�ɨɛɳɭɸ�ɱɭɜɫɬɜɢɬɟɥɶɧɨɫɬɶ�ɬɟɩ�
ɥɨɜɨɝɨ� ɚɤɫɟɥɟɪɨɦɟɬɪɚ� ɢ� ɜɵɛɪɚɬɶ� ɢɯ� ɨɩɬɢɦɚɥɶɧɨɟ� ɪɚɫɩɨɥɨɠɟɧɢɟ� ɜ� ɩɪɨ�
ɰɟɫɫɟ� ɦɨɞɟɥɢɪɨɜɚɧɢɹ�� ȼ� ɤɚɱɟɫɬɜɟ� ɦɚɬɟɪɢɚɥɚ� ɬɟɪɦɨɪɟɡɢɫɬɨɪɨɜ� ɜɵɛɪɚɧɚ�
3W� ɫ� ɜɵɫɨɤɢɦ ɤɨɷɮɮɢɰɢɟɧɬɨɦ� ɬɟɩɥɨɜɨɝɨ� ɫɨɩɪɨɬɢɜɥɟɧɢɹ�� ɪɚɜɧɵɦ� ɜ�

ɧɚɲɢɯ� ɢɡɦɟɪɟɧɢɹɯ� >��@�� Ɍɚɤɠɟ�� ɤɚɤ� ɚɥɶɬɟɪɧɚɬɢɜɚ� ɬɟɪɦɨɪɟ�
ɡɢɫɬɨɪɚɦ��ɞɥɹ�ɩɨɜɵɲɟɧɢɹ�ɬɨɱɧɨɫɬɢ�ɢɡɦɟɪɟɧɢɣ�ɜ�ɤɚɱɟɫɬɜɟ�ɱɭɜɫɬɜɢɬɟɥɶ�



���

ɧɵɯ�ɷɥɟɦɟɧɬɨɜ�ɧɚ�ɢɯ�ɦɟɫɬɟ�ɦɨɝɭɬ�ɛɵɬɶ�ɢɫɩɨɥɶɡɨɜɚɧɵ�ɬɟɪɦɨɩɚɪɵ�$O�6L�
>��@�

���Ɋɟɡɭɥɶɬɚɬɵ ɦɨɞɟɥɢɪɨɜɚɧɢɹ�ɢ�ɨɛɫɭɠɞɟɧɢɟ�
Ɋɚɫɫɦɨɬɪɢɦ�ɫɥɭɱɚɣ��ɤɨɝɞɚ�ɭɫɤɨɪɟɧɢɟ�ɜɞɨɥɶ�ɨɫɶ�2<��ɪɚɜɧɚ��J��ɜɞɨɥɶ�

ɨɫɢ�2=�� J��ɢ�ɭɫɤɨɪɟɧɢɟ�;�D�ɜɞɨɥɶ ɨɫɢ�2;�ɢɡɦɟɧɹɟɬɫɹ�ɜ�ɞɢɚɩɚɡɨɧɟ�ɨɬ���J�
ɞɨ� ��� J��ɇɚ� ɪɢɫɭɧɤɟ� �� ɩɨɤɚɡɚɧ� ɬɟɦɩɟɪɚɬɭɪɧɵɣ� ɩɪɨɮɢɥɶ� ɜɞɨɥɶ� ɫɟɱɟɧɢɟ�
;2=�ɬɟɩɥɨɜɨɝɨ�ɚɤɫɟɥɟɪɨɦɟɬɪɚ��ɧɚɝɪɟɜɚɬɟɥɶɧɵɣ�ɪɟɡɢɫɬɨɪ�ɤɨɬɨɪɨɝɨ�ɩɢɬɚ�
ɟɬɫɹ�ɦɨɳɧɨɫɬɶɸ�����ɦȼɬ�ɜɨ�ɜɪɟɦɹ�ɞɟɣɫɬɜɢɹ�ɭɫɤɨɪɟɧɢɹ�ɫɨɫɬɚɜɥɹɸɳɚɹ�D[
�J���ɂɡ�ɪɢɫɭɧɤɚ�ɫɥɟɞɭɟɬ��ɱɬɨ�ɩɪɢ�ɷɬɨɣ�ɦɨɳɧɨɫɬɢ�ɦɚɤɫɢɦɭɦ�ɬɟɦɩɟɪɚɬɭɪɚ�
Ɍ�ɧɚ�ɧɚɝɪɟɜɚɬɟɥɟ�ɢɡɦɟɧɹɟɬɫɹ�ɧɚ�����Ʉ�ɨɬ�ɧɚɱɚɥɶɧɨɣ�ɤɨɦɧɚɬɧɨɣ�ɬɟɦɩɟɪɚ�
ɬɭɪɵ�Ɍ��ɪɚɜɧɨɣ��������Ʉ��Ɍɚɤɠɟ�ɜɢɞɧɵ�ɲɚɝɢ�ɧɚ�ɬɟɦɩɟɪɚɬɭɪɧɨɦ�ɩɪɨɮɢ�
ɥɟ��ɫɨɨɬɜɟɬɫɬɜɭɸɳɟɦ�ɪɚɫɩɨɥɨɠɟɧɢɟ� ɬɟɪɦɢɫɬɨɪɨɜ�5�[���5�[���5�[� ɫɥɟɜɚ�ɢ�
5�[���5��[���5��[� ɫɩɪɚɜɚ�ɩɨ�ɨɬɧɨɲɟɧɢɸ�ɤ�ɩɨɥɨɠɟɧɢɸ�ɧɚɝɪɟɜɚɬɟɥɹ�ɩɨ�ɨɫɢ�
2;�

Ɋɢɫɭɧɨɤ�� �� �D�� Ɍɟɦɩɟɪɚɬɭɪɧɵɣ� ɩɪɨɮɢɥɶ� 7�7� ɩɨ� ;2=� ɫɟɱɟɧɢɸ�
ɬɟɪɦɨɪɟɡɢɫɬɢɜɧɨɝɨ�ɚɤɫɟɥɟɪɨɦɟɬɪɚ�ɢ��E��Ɍɟɦɩɟɪɚɬɭɪɧɨɟ�ɪɚɫɩɪɟɞɟɥɟ�
ɧɢɟ� ɜɞɨɥɶ� ɩɥɨɫɤɨɫɬɢ�ɦɟɦɛɪɚɧɵ� ɜ� ɫɥɭɱɚɟ�ɦɨɳɧɨɫɬɢ�ɧɚ� ɧɚɝɪɟɜɚɬɟɥɟ�
����ɦȼɬ��D] J��D\ �J��D[ �J�

ɇɚ� ɪɢɫɭɧɤɟ� �� �ɚ�� ɩɨɤɚɡɚɧɨ� ɢɡɦɟɧɟɧɢɟ� ɪɚɡɧɢɰɵ� ɬɟɦɩɟɪɚɬɭɪ� ǻ7[\

ɜɞɨɥɶ�ɨɫɢ�2;��ɩɪɢ��ɢɡɦɟɧɟɧɢɢ�ɭɫɤɨɪɟɧɢɹ�D[ ɨɬ���J�ɞɨ����J�ɢ�ɫ�ɜ�ɫɥɭɱɚɟ��
ɤɨɝɞɚ� D[ �J�� ɋ� ɭɜɟɥɢɱɟɧɢɟɦ� ɭɫɤɨɪɟɧɢɹ�� ɬɟɦɩɟɪɚɬɭɪɚ� ɬɟɪɦɢɫɬɨɪɨɜ� ɧɚ�
ɩɪɚɜɨɣ�ɫɬɨɪɨɧɟ�5�[���5��[���5��[� ɜɨɡɪɚɫɬɚɟɬ��ɚ�ɬɟɦɩɟɪɚɬɭɪɚ�ɬɟɪɦɢɫɬɨɪɨɜ�
ɧɚ� ɥɟɜɨɣ� ɫɬɨɪɨɧɟ� 5�[��� 5�[��� 5�[�� ɩɚɞɚɟɬ�� ɱɬɨ� ɨɛɭɫɥɨɜɥɟɧɨ� ɤ� ɫɦɟɳɟɧɢɟɦ�
ɬɟɦɩɟɪɚɬɭɪɧɨɝɨ� ɮɪɨɧɬɚ� ɜ� ɧɚɩɪɚɜɥɟɧɢɢ� ɨɫɢ�2;� ɩɨɞ� ɞɟɣɫɬɜɢɟɦ� ɭɫɤɨɪɟ�
ɧɢɹ��ȼ�ɷɬɨɦ�ɫɥɭɱɚɟ�ɦɚɤɫɢɦɚɥɶɧɨɟ�ɢɡɦɟɧɟɧɢɟ�ɬɟɦɩɟɪɚɬɭɪɵ�ɧɚɛɥɸɞɚɟɬɫɹ�



���

ɜ�ɩɨɥɨɠɟɧɢɢ�ɬɟɪɦɢɫɬɨɪɨɜ��ɫɨɨɬɜɟɬɫɬɜɭɸɳɢɯ�ɞɨ�ɪɚɫɫɬɨɹɧɢɹ�ɨɬ�ɧɚɝɪɟɜɚ�
ɬɟɥɹ��ɪɚɜɧɨɝɨ�ɩɪɢɛɥɢɡɢɬɟɥɶɧɨ������ɦɤɦ�

Ɋɢɫɭɧɨɤ�����ɚ��Ɍɟɦɩɟɪɚɬɭɪɧɵɟ�ɢɡɦɟɧɟɧɢɹ�ǻ7[\  �ǻ7[\�D[�� ǻ7[\��J��
ɜɞɨɥɶ� ɨɫɢ� 2;�� ɩɪɢ� ɜɚɪɶɢɪɨɜɚɧɢɢ� ɨɬ� ɭɫɤɨɪɟɧɢɹ� D[ ɨɬ� �J� ɞɨ� ��J��
�E�� Ɂɚɜɢɫɢɦɨɫɬɶ� ɪɚɡɧɢɰɵ� ɬɟɦɩɟɪɚɬɭɪ� ǻ7�5[L��  � ǻ7�5�[L�� ǻ7�5�[L��
ɦɟɠɞɭ�ɫɢɦɦɟɬɪɢɱɧɵɦɢ�ɬɟɪɦɢɫɬɨɪɚɦɢ�ɨɬ�ɭɫɤɨɪɟɧɢɹ�D[��ɝɞɟ�L �������
D] J��D\ �J��ɦɨɳɧɨɫɬɶ�ɧɚ�ɧɚɝɪɟɜɚɬɟɥɟ�ɪɚɜɧɚ�����ɦȼɬ�

ȼ�ɬɨ�ɠɟ�ɜɪɟɦɹ�ɹɫɧɨ��ɱɬɨ�ɢɡɦɟɧɟɧɢɟ�ɬɟɦɩɟɪɚɬɭɪɵ�ǻ�7�5]� �ǻ�7�5�]��
ǻ�7�5�]���ɝɞɟ�L� ��������ɩɪɟɞɫɬɚɜɥɹɟɬ�ɫɨɛɨɣ�ɥɢɧɟɣɧɭɸ�ɮɭɧɤɰɢɸ�ɢ�ɭɜɟɥɢ�
ɱɢɜɚɟɬɫɹ�ɩɨɱɬɢ�ɜ���ɪɚɡ�ɫ�ɭɜɟɥɢɱɟɧɢɟɦ�D[ ɨɬ���J�ɞɨ����J��ɱɬɨ�ɥɟɝɤɨ�ɭɜɢɞɟɬɶ�
ɢɡ�ɪɢɫɭɧɤɚ����ɛ���ȼ�ɫɜɨɸ�ɨɱɟɪɟɞɶ��ɞɥɹ�ɫɥɭɱɚɹ�ɢɡɦɟɧɟɧɢɹ�ɭɫɤɨɪɟɧɢɟ�=�D�ɜ�
ɚɧɚɥɨɝɢɱɧɨɦ�ɞɢɚɩɚɡɨɧɟ��ɬɚɤɨɣ�ɷɮɮɟɤɬ�ɭɜɟɥɢɱɟɧɢɟ�ɪɚɡɧɢɰɵ�ɬɟɦɩɟɪɚɬɭɪ�
ɧɟ�ɬɚɤ�ɡɚɦɟɬɧɨ�ɢ�ɩɪɟɞɫɬɚɜɥɟɧɨ�ɧɚ�ɪɢɫɭɧɤɟ���



���

Ɋɢɫɭɧɨɤ �� Ɂɚɜɢɫɢɦɨɫɬɶ�ɪɚɡɧɢɰɵ�ɬɟɦɩɟɪɚɬɭɪ�ǻ�7�5]�� �ǻ7�5�]��
ǻ7�5�]��ɧɚ�ɬɟɪɦɢɫɬɨɪɚɯ��ɨɬ�ɭɫɤɨɪɟɧɢɹ�ɜɞɨɥɶ�ɨɫɢ�2=��ɩɪɢ�D[ �J��D\ �J��
ɢ�ɦɨɳɧɨɫɬɢ�ɧɚ�ɧɚɝɪɟɜɚɬɟɥɟ�����ɦȼɬ�

���ȼɵɜɨɞɵ�
Ɍɚɤɢɦ�ɨɛɪɚɡɨɦ��ɜ�ɪɚɛɨɬɟ�ɩɪɟɞɫɬɚɜɥɟɧɚ�ɱɢɫɥɟɧɧɚɹ�ɦɨɞɟɥɶ�ɬɪɟɯɨɫɧɨ�

ɝɨ�ɬɟɩɥɨɜɨɝɨ�ɚɤɫɟɥɟɪɨɦɟɬɪɚ��ɢ�ɩɨɤɚɡɚɧɵ�ɜɨɡɦɨɠɧɵɟ�ɩɭɬɢ�ɟɝɨ�ɨɩɬɢɦɢɡɚ�
ɰɢɢ�ɞɥɹ�ɞɟɬɟɤɬɢɪɨɜɚɧɢɹ�ɭɫɤɨɪɟɧɢɹ�ɜ�ɜɵɛɪɚɧɧɵɯ�ɧɚɩɪɚɜɥɟɧɢɹɯ�ɩɨɫɪɟɞ�
ɫɬɜɨɦ�ɢɫɩɨɥɶɡɨɜɚɧɢɹ�ɧɚɛɨɪɚ�ɭɞɚɥɟɧɧɵɯ�ɧɚ�ɪɚɡɧɨɟ�ɪɚɫɫɬɨɹɧɢɟ�ɨɬ�ɧɚɝɪɟ�
ɜɚɬɟɥɹ� ɱɭɜɫɬɜɢɬɟɥɶɧɵɯ� ɷɥɟɦɟɧɬɨɜ�� ɱɬɨ� ɩɨɡɜɨɥɹɟɬ� ɨɩɪɟɞɟɥɢɬɶ� ɢɯ� ɨɩɬɢ�
ɦɚɥɶɧɨɟ�ɪɚɫɩɨɥɨɠɟɧɢɟ��Ⱥɫɢɦɦɟɬɪɢɱɧɨɟ�ɪɚɫɩɨɥɨɠɟɧɢɟ�ɬɟɪɦɨɪɟɡɢɫɬɨɪɨɜ�
ɫɥɭɠɢɬ� ɤ� ɩɨɜɵɲɟɧɢɸ� ɱɭɜɫɬɜɢɬɟɥɶɧɨɫɬɢ� ɜ� ɨɛɥɚɫɬɢ� ɞɟɬɟɤɬɢɪɨɜɚɧɢɹ�
ɭɫɤɨɪɟɧɢɣ�ɨɬ��J�ɞɨ���J�ɫɨɨɬɜɟɬɫɬɜɟɧɧɨ��Ⱦɚɥɶɧɟɣɲɚɹ�ɨɩɬɢɦɢɡɚɰɢɹ�ɤɨɧ�
ɫɬɪɭɤɰɢɢ�ɦɨɠɟɬ� ɛɵɬɶ� ɫɜɹɡɚɧɚ� ɫ� ɦɨɞɢɮɢɤɚɰɢɟɣ� ɝɟɨɦɟɬɪɢɢ�ɦɟɦɛɪɚɧɵ� ɢ�
ɩɨɥɨɫɬɢ� ɜ� ɩɪɟɞɟɥɚɯ� ɢɦɟɸɳɢɯɫɹ� ɬɟɯɧɨɥɨɝɢɱɟɫɤɢɯ� ɜɨɡɦɨɠɧɨɫɬɟɣ� ɞɥɹ�
ɭɫɩɟɲɧɨɝɨ�ɞɟɬɟɤɬɢɪɨɜɚɧɢɹ�ɜ�ɲɢɪɨɤɨɦ�ɞɢɚɩɚɡɨɧɟ�ɭɫɤɨɪɟɧɢɣ�

���Ȼɥɚɝɨɞɚɪɧɨɫɬɶ�
Ɋɚɛɨɬɵ ɜɵɩɨɥɧɹɥɢɫɶ ɧɚ ɨɛɨɪɭɞɨɜɚɧɢɢ ɆɂɗɌ�� ɐɟɧɬɪ ɨɫɧɨɜɧɵɯ

ɭɫɥɭɝ ©0(06(&ª�ɢ ɩɪɢ ɩɨɞɞɟɪɠɤɟ Ɇɢɧɢɫɬɟɪɫɬɜɨ ɨɛɪɚɡɨɜɚɧɢɹ ɢ ɧɚɭɤɢ
ɊɎ �ɤɨɧɬɪɚɤɬ ʋ����������������5)0(),�����;������

ɂɫɩɨɥɶɡɭɟɦɵɟ ɢɫɬɨɱɧɢɤɢ��
���$��.XPDU��$�2��6DODX��6��*XSWD�DQG�.��3DOLZDO�� ³5HFHQW� WUHQGV� LQ�

,R7� DQG� LWV� UHTXLVLWLRQ� ZLWK� ,R7� EXLOW� HQLQJHHULQJ�� D� UHYLHZ�´� $GYDQFHV� LQ�
6LJQDO�3URFHVVLQJ�DQG�&RPPXQLFDWLRQ��LQ�6HOHFW�3URFHHGLQJV�RI�,&6&�������



���

YRO�������%��5DZDW��$��7ULYHGL��6��0DQKDV�DQG�9��.DUZDO��(GV��6SULQJHU�6LQ�
JDSRUH��SS��������������

���+��/LX��.��:HL��=��/L��:��+XDQJ��<��;X�DQG�:��&XL��³$�QRYHO��K\EULG�
LQWHJUDWHG��KLJK�SUHFLVLRQ��YDFXXP�PLFURHOHFWURQLF�DFFHOHURPHWHU�ZLWK�QDQR�
ILHOG�HPLVVLRQ�WLSV�´�0LFURPDFKLQHV��YRO�����S������������

���-�3��/\QFK��$��3DUWLGJH��.��+��/DZ��7��:��.HQQ\��$�6��.LUHPLGMLDQ�
DQG� (�� &DUU\HU�� ³'HVLJQ� RI� SLH]RUHVLVWLYH� 0(06�EDVHG� DFFHOHURPHWHU� IRU�
LQWHJUDWLRQ�ZLWK�ZLUHOHVV� VHQVLQJ�XQLW� IRU� VWUXFWXUDO�PRQLWRULQJ�´� -��$HURVS��
(QJ���YRO������SS����������������

���$��$\GHPLU��<��7HU]LRJOX�DQG�7��$NLQ��³$�QHZ�GHVLJQ�DQG�D�IDEULFD�
WLRQ� DSSURDFK� WR� UHDOL]H� D� KLJK� SHUIRUPDQFH� WKUHH� D[HV� FDSDFLWLYH� 0(06�
DFFHOHURPHWHU�´� 6HQVRUV� DQG� $FWXDWRUV� $�� 3K\VLFDO�� YRO�� ����� SS�� ���������
�����

���7��'LQK��+��3��3KDQ��$��4DPDU��3��:RRGILHOG��1��7��1JX\HQ�DQG�'�9��
'DR�� ³7KHUPRUHVLVWLYH� HIIHFW� IRU� DGYDQFHG� WKHUPDO� VHQVRUV�� IXQGDPHQWDOV��
GHVLJQ� FRQVLGHUDWLRQV�� DQG� DSSOLFDWLRQV�´� -�� 0LFURHOHFWURPHFK�� 6\VW��� YRO��
�������SS����������������

���&�6��6LOYD��5�$��'LDV��-�&��9LDQD��$�-��3RQWHV�DQG�/�$��5RFKD��³6WDWLF�
DQG�G\QDPLF�PRGHOOLQJ�RI�D���D[LV� WKHUPDO�DFFHOHURPHWHU�´�3URF��(QJ���YRO��
����SS����������������

���;�%��/XR��<�-��<DQJ��)��=KHQJ�DQG�=�<��*XR��³$Q�RSWLPL]HG�PLFURP�
DFKLQHG� FRQYHFWLYH� DFFHOHURPHWHU� ZLWK� QR� SURRI�PDVV�´� -��0LFURPHFK��0L�
FURHQJ���YRO������SS����������������

���$��*DUUDXG��$��*LDQL��3��&RPEHWWH��%��&KDUORW�DQG�0��5LFKDUG��³$�
GXDO�D[LV�&026�PLFURPDFKLQHG�FRQYHFWLYH�WKHUPDO�DFFHOHURPHWHU�´�6HQVRUV�
DQG�$FWXDWRUV�$��3K\VLFDO��YRO������������SS��������������

���0��+DQ�� -�.��.LP��6�+��.RQJ�� 6��:��.DQJ�DQG�'�� -XQJ�� ³(IIHFW� RI�
KHDWHU� JHRPHWU\� DQG� FDYLW\� YROXPH� RQ� WKH� VHQVLWLYLW\� RI� D� WKHUPDO� FRQYHF�
WLRQ�EDVHG�WLOW�VHQVRU�´�-SQ��-��$SSO��3K\V���YRO������S����+-���������

����.�(��.DSODQ��0�0��:LQWHUNRUQ��&�/�0��(YHUKDUW��'�'��6KLQ��*�-�2¶�
%ULHQ�� )�%�� 3ULQ]� DQG� 7�:�� .HQQ\�� ³$FWLYH� WHPSHUDWXUH� FRPSHQVDWLRQ� RI�
WKHUPDO�DFFHOHURPHWHU�IRU�LPSURYHG�VWDELOLW\�´�3URFHHGLQJV�WR�WKH������,(((�
,QWHUQDWLRQDO� 6\PSRVLXP� RI� ,QHULDO� 6HQVRUV� DQG� 6\VWHPV� �,1(57,$/���
0ROWUDVLR��,WDO\��0DUFK�������������

����/��-LDQJ��<��&DL��+��/LX�DQG�<��=KDR��³$�PLFURPDFKLQHG�PRQROLWKLF�
��D[LV�DFFHOHURPHWHU�EDVHG�RQ�FRQYHFWLRQ�KHDW� WUDQVIHU�´�3URFHHGLQJV� WR� WKH�
WKH� �WK� $QQXDO� ,(((� ,QWHUQDWLRQDO� &RQIHUHQFH� RQ� 1DQR�0LFUR� (QJLQHHUHG�
DQG�0ROHFXODU�6\VWHPV��6X]KRX��&KLQD��$SULO�������������



���

����)��0DLOO\��+�%��1JX\HQ��/�� /DWRUUH� DQG�3��1RXHW�� ³&026� LPSOH�
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