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��7KH�VWXG\�LQFOXGHG�����IHPDOHV�VXIIHULQJ�IURP�UHFXUUHQW�
JHQLWDO�KHUSHVYLUXV��*+��LQIHFWLRQ��ZKR�XQGHUZHQW�FOLQLFDO��LPPXQRORJLFDO��DQG�YLURORJ\�
H[DPLQDWLRQ��$OO�VXEMHFWV�ZHUH�GLYLGHG� LQWR� IRXU� WUHDWPHQW�JURXSV� �HDFK�FRQWDLQV����
VXEMHFWV���*URXS���±�WUHDWHG�RUDOO\�ZLWK�IDPYLU��������J�WDEOHWV��WZLFH�D�GD\��IRU���GD\V���
*URXS��±�IDPYLU���DPL[LQ��*URXS���±�IDPYLU���F\FORIHURQ��L�P����*URXS���ɝɪɭɩɩɚ�±�IDPYLU�
��YLIHURQ������������0(�KXPDQ�UHFRPELQDQW�,)1�Į�E��

��$�UDWLRQDOH�IRU�SURSRVHG�WZR�VWDJH�WKHUDSHXWLF�SURWRFRO�IRU�WUHDWLQJ�DQG�
SUHYHQWLQJ�*+�UHODSVHV�ZDV�DV�IROORZV��WR�FRPELQH�DQWLULYLUDO�GUXJ�WRJHWKHU�ZLWK�W\SH�
,�,)1�SUHSDUDWLRQ�DQG�RU�,)1�LQGXFHU�DJHQW��D�SUHSDUDWLRQ�VWDJH��IROORZHG�E\�DSSO\LQJ�
LQDFWLYDWHG� O\RSKLOL]HG� DQWL�+69� YDFFLQH� 9LWDKHUSDYDF� FDUULHG� RXW� LQ� ��� IHPDOHV�
�UHPLVVLRQ���LQ�DFFRUGDQFH�ZLWK�DOOHUJRPHWULF�VFRULQJ�DOJRULWKP�

,W�ZDV�IRXQG�WKDW�WKH�PRVW�SURPLQHQW�WKHUDSHXWLF�HIIHFW�ZDV�VKRZQ�LQ�*URXS����IDPYLU�
��F\FORIHURQ��RU�*URXS����IDPYLU���YLIHURQ��ZLWK�D�SURORQJHG�FOLQLFDO�DQG�LPPXQRORJLFDO�
UHPLVVLRQ�EHLQJ�VLJQLILFDQWO\�PRUH�IUHTXHQW��GHFUHDVHG�VHYHULW\�RI�*+�LQIHFWLRQ�DV�ZHOO�
DV�GHFUHDVHG�UHFXUUHQFH�UDWH��$V�D�UHVXOW��LW�IDFLOLWDWHG�VWLPXODWRU\�HIIHFWV�PHGLDWHG�E\�
UHFRPELQDQW�W\SH�,�,)1���W\SH�,�,)1�LQGXFHU�RQ�LPPXQLW\��HVSHFLDOO\�LQ�*URXS���	����+69�
VSHFLILF�YDFFLQH�ZDV�IRXQG�WR�LPSURYH�D�QXPEHU�RI�LPPXQH�SDUDPHWHUV�E\�VLJQLILFDQWO\�
HOHYDWLQJ�WKH�&'����1.�FHOOV��FRXQW�HQKDQFLQJ�O\PSKRF\WH�IXQFWLRQDO�DFWLYLW\�E\�EODVW�
WUDQVIRUPDWLRQ� �VSRQWDQHRXV� DQG� 3+$�LQGXFHG�� DVVD\�� SURGXFWLRQ� RI� HQGRJHQRXV�
,)1�D�E�DQG�,)1�Ȗ��,PSRUWDQWO\��WKH�ODWWHU�VNHZV�LPPXQH�UHVSRQVH�IURP�7K���WR�7K��
PHGLDWHG�LPPXQH�UHDFWLRQV��PRUH�IDYRUDEOH�LQ�DQWLYLUDO�SURWHFWLRQ��

��)RU� WKH� ILUVW� WLPH�ZH�SURSRVHG� WR�PRGLI\�D� URXWLQH� WKHUDSHXWLF�DQG�
SUHYHQWLYH�VWUDWHJ\�IRU�WUHDWLQJ�SDWLHQWV�ZLWK�UHFXUUHQW�JHQLWDO�KHUSHVYLUXV�LQIHFWLRQ�ZLWK�
PRQRWRQRXV�FRXUVH��D�WZR�VWDJH�WKHUDSHXWLF�SURWRFRO��ZKLFK�FRQWULEXWHV�WR�GHFUHDVH�
WKH�UHFXUUHQFH�UDWHV��E\�������IROG��DQG�OHQJWK�RI�UHFXUUHQFH��LPSURYLQJ�TXDOLW\�RI�OLIH�
DQG�LQFUHDVLQJ�VRFLDO�DGDSWDWLRQ�LQ�����SDWLHQWV�

1�ɂɧɫɬɢɬɭɬ�ɷɤɫɩɟɪɢɦɟɧɬɚɥɶɧɨɣ�ɦɟɞɢɰɢɧɵ��ɉɟɪɜɵɣ�ɋɚɧɤɬ�ɉɟɬɟɪɛɭɪɝɫɤɢɣ�
ɝɨɫɭɞɚɪɫɬɜɟɧɧɵɣ�ɦɟɞɢɰɢɧɫɤɢɣ�ɭɧɢɜɟɪɫɢɬɟɬ�ɢɦ��ɂ�ɉ��ɉɚɜɥɨɜɚ��2 ɉɟɪɜɵɣ�ɋɚɧɤɬ�
ɉɟɬɟɪɛɭɪɝɫɤɢɣ�ɝɨɫɭɞɚɪɫɬɜɟɧɧɵɣ�ɦɟɞɢɰɢɧɫɤɢɣ�ɭɧɢɜɟɪɫɢɬɟɬ�ɢɦ��ɂ�ɉ��ɉɚɜɥɨɜɚ��
ɐɟɧɬɪ�ɝɟɪɩɟɫɜɢɪɭɫɧɵɯ�ɢɧɮɟɤɰɢɣ�ɢ�ɢɦɦɭɧɨɪɟɚɛɢɥɢɬɚɰɢɢ�Ʉɥɢɧɢɱɟɫɤɨɣ�ɛɨɥɶɧɢɰɵ�
ʋ�����ɢɦ��Ʌ�Ƚ��ɋɨɤɨɥɨɜɚ��ɋɚɧɤɬ�ɉɟɬɟɪɛɭɪɝ��Ɋɨɫɫɢɹ

� ɚɧɚɥɢɡ� ɥɢɬɟɪɚɬɭɪɧɵɯ� ɞɚɧɧɵɯ� ɨ� ɪɨɥɢ� ɤɨɧɫɬɢɬɭɬɢɜɧɨ� ɩɨɜɵɲɟɧɧɨɝɨ�
ɭɪɨɜɧɹ�ɢɧɬɟɪɮɟɪɨɧɨɜ�,�ɬɢɩɚ�ɜ�ɭɫɢɥɟɧɢɢ�ɩɪɨɬɢɜɨɜɢɪɭɫɧɨɣ�ɪɟɡɢɫɬɟɧɬɧɨɫɬɢ�ɢ�ɨɛ�
ɫɭɠɞɟɧɢɟ�ɩɭɬɢ�ɤɨɪɪɟɤɰɢɢ�ɢɧɬɟɪɮɟɪɨɧɨɩɚɬɢɣ�ɱɟɥɨɜɟɤɚ��Ɍɚɤɠɟ�ɦɵ�ɩɪɢɜɨɞɢɦ�ɩɪɢ�
ɦɟɪɵ�ɩɪɢɦɟɧɟɧɢɹ�ɩɪɟɩɚɪɚɬɨɜ�ɪɟɤɨɦɛɢɧɚɧɬɧɵɯ�ɂɎɇ�,�ɬɢɩɚ�ɢ�ɢɯ�ɢɧɞɭɤɬɨɪɨɜ�ɞɥɹ�
ɩɨɜɵɲɟɧɢɹ� ɷɮɮɟɤɬɢɜɧɨɫɬɢ� ɩɪɨɬɢɜɨɜɢɪɭɫɧɨɣ� ɬɟɪɚɩɢɢ� ɢɧɮɟɤɰɢɣ� ɭ� ɩɚɰɢɟɧɬɨɜ� ɫ�
ɧɟɢɡɦɟɧɟɧɧɵɦ�ɢɧɬɟɪɮɟɪɨɧɨɜɵɦ�ɫɬɚɬɭɫɨɦ�

��Ȼɵɥ�ɩɪɨɜɟɞɟɧ�ɚɧɚɥɢɡ�ɧɚɭɱɧɵɯ�ɩɭɛɥɢɤɚɰɢɣ��ɜɤɥɸɱɚ�
ɸɳɢɯ�ɨɪɢɝɢɧɚɥɶɧɵɟ�ɫɬɚɬɶɢ�ɢ�ɨɛɡɨɪɵ��ɩɨ�ɦɨɥɟɤɭɥɹɪɧɵɦ�ɦɟɯɚɧɢɡɦɚɦ�ɪɚɡɜɢɬɢɹ�
ɢɧɬɟɪɮɟɪɨɧɨɩɚɬɢɣ�ɱɟɥɨɜɟɤɚ�ɢ�ɫɩɨɫɨɛɚɦ�ɢɯ�ɤɨɪɪɟɤɰɢɢ��

��ɇɚɪɹɞɭ�ɫ�ɤɥɟɬɨɱɧɵɦɢ�ɪɟɚɤɰɢɹɦɢ��ɝɭɦɨɪɚɥɶɧɵɟ�ɮɚɤɬɨɪɵ�ɡɚɳɢ�
ɬɵ�ɢɝɪɚɸɬ�ɜɚɠɧɭɸ�ɪɨɥɶ�ɜ�ɩɪɨɬɢɜɨɢɧɮɟɤɰɢɨɧɧɨɦ�ɢɦɦɭɧɢɬɟɬɟ��Ɉɞɧɚɤɨ�ɤɨɧɫɬɢɬɭ�
ɬɢɜɧɨ�ɜɵɫɨɤɨɟ�ɫɨɞɟɪɠɚɧɢɟ�ɪɚɡɥɢɱɧɵɯ�ɰɢɬɨɤɢɧɨɜ�LQ�YLYR�ɦɨɠɟɬ�ɨɤɚɡɵɜɚɬɶ�ɧɟɛɥɚ�
ɝɨɩɪɢɹɬɧɨɟ�ɜɨɡɞɟɣɫɬɜɢɟ�ɤɚɤ�ɧɚ�ɩɪɨɬɢɜɨɢɧɮɟɤɰɢɨɧɧɭɸ�ɪɟɡɢɫɬɟɧɬɧɨɫɬɶ��ɬɚɤ�ɢ�ɧɚ�
ɩɪɟ�� ɢ� ɩɨɫɬɧɚɬɚɥɶɧɨɟ� ɪɚɡɜɢɬɢɟ� ɨɪɝɚɧɢɡɦɚ� ɱɟɥɨɜɟɤɚ�� Ʉ� ɝɪɭɩɩɟ� ɬɚɤɢɯ� ɫɨɫɬɨɹɧɢɣ�
ɨɬɧɨɫɹɬɫɹ� ɢɧɬɟɪɮɟɪɨɧɨɩɚɬɢɢ� ɱɟɥɨɜɟɤɚ�� ɪɚɡɜɢɜɚɸɳɢɟɫɹ� ɢɡ�ɡɚ�ɦɭɬɚɰɢɣ� ɜ� ɝɟɧɚɯ�
ɛɟɥɤɨɜ��ɨɬɜɟɱɚɸɳɢɯ�ɡɚ�ɪɚɫɩɨɡɧɚɜɚɧɢɟ�ɢɥɢ�ɭɬɢɥɢɡɚɰɢɸ�ɷɧɞɨɝɟɧɧɵɯ�ɢ�ɷɤɡɨɝɟɧɧɵɯ�
ɧɭɤɥɟɢɧɨɜɵɯ� ɤɢɫɥɨɬ�� ɱɬɨ� ɩɪɢɜɨɞɢɬ� ɤ� ɩɨɫɬɨɹɧɧɨɣ� ɨɬɜɟɬɧɨɣ� ɩɪɨɞɭɤɰɢɢ� ɢɧɬɟɪɮɟ�
ɪɨɧɨɜ� ,� ɬɢɩɚ� �ɂɎɇ� ,�ɬɢɩɚ���Ɋɚɫɲɢɮɪɨɜɤɚ�ɦɨɥɟɤɭɥɹɪɧɨɝɨ�ɩɚɬɨɝɟɧɟɡɚ�ɩɟɪɜɢɱɧɵɯ�
ɢɦɦɭɧɨɞɟɮɢɰɢɬɨɜ��ɩɪɢɜɨɞɹɳɢɯ�ɤ�ɩɨɜɵɲɟɧɧɨɦɭ�ɢɥɢ�ɩɨɧɢɠɟɧɧɨɦɭ�ɫɢɧɬɟɡɭ�ɂɎɇ�
,�ɬɢɩɚ��ɩɨɡɜɨɥɹɟɬ�ɜɵɪɚɛɨɬɚɬɶ�ɧɨɜɵɟ�ɩɨɞɯɨɞɵ�ɤ�ɢɯ�ɥɟɱɟɧɢɸ��ɨɰɟɧɢɬɶ�ɛɥɚɝɨɩɪɢɹɬ�
ɧɵɣ�ɷɮɮɟɤɬ�ɩɨɜɵɲɟɧɧɨɝɨ�ɫɨɞɟɪɠɚɧɢɹ�ɂɎɇ�,�ɬɢɩɚ�ɞɥɹ�ɭɫɢɥɟɧɢɹ�ɩɪɨɬɢɜɨɜɢɪɭɫ�
ɧɨɝɨ�ɫɬɚɬɭɫɚ�ɢ�ɛɨɥɟɟ�ɛɥɚɝɨɩɪɢɹɬɧɨɝɨ�ɬɟɱɟɧɢɹ�ɜɢɪɭɫɧɵɯ�ɡɚɛɨɥɟɜɚɧɢɣ��ɚ�ɬɚɤɠɟ�ɧɚ�
ɨɫɧɨɜɚɧɢɢ�ɷɬɨɝɨ�ɨɱɟɪɬɢɬɶ�ɩɨɤɚɡɚɧɢɹ�ɤ�ɩɪɢɦɟɧɟɧɢɸ�ɩɪɟɩɚɪɚɬɨɜ�ɪɟɤɨɦɛɢɧɚɧɬɧɵɯ�
ɱɟɥɨɜɟɱɟɫɤɢɯ�ɂɎɇ� ,� ɬɢɩɚ�ɢ�ɢɯ�ɢɧɞɭɤɬɨɪɨɜ�ɜ� ɬɟɪɚɩɢɢ�ɢɧɮɟɤɰɢɨɧɧɵɯ� ɡɚɛɨɥɟɜɚ�
ɧɢɣ�ɱɟɥɨɜɟɤɚ��

ɉɨɤɚɡɚɧɨ��ɱɬɨ�ɩɪɢɦɟɧɟɧɢɟ�ɢɧɝɢɛɢɬɨɪɨɜ�ɫɢɝɧɚɥɨɜ�ɱɟɪɟɡ�ɪɟɰɟɩɬɨɪ�ɂɎɇ�,�ɬɢɩɚ��
ɚ�ɬɚɤɠɟ�ɩɪɨɬɢɜɨɜɨɫɩɚɥɢɬɟɥɶɧɵɯ�ɩɪɟɩɚɪɚɬɨɜ�ɢ�ɞɪɭɝɢɯ�ɢɧɧɨɜɚɰɢɨɧɧɵɯ�ɩɨɞɯɨɞɨɜ��
ɩɨɡɜɨɥɹɟɬ�ɧɨɪɦɚɥɢɡɨɜɚɬɶ�ɧɟɛɥɚɝɨɩɪɢɹɬɧɵɟ�ɷɮɮɟɤɬɵ��ɫɜɹɡɚɧɧɵɟ�ɫ�ɝɢɩɟɪɚɤɬɢɜɚ�
ɰɢɟɣ�ɢɦɦɭɧɢɬɟɬɚ�ɩɪɢ�ɢɧɬɟɪɮɟɪɨɧɨɩɚɬɢɹɯ�ɱɟɥɨɜɟɤɚ��Ȼɨɥɟɟ�ɬɨɝɨ��ɤɪɚɬɤɨɜɪɟɦɟɧ�
ɧɨɟ��ɧɨ�ɧɟ�ɤɨɧɫɬɢɬɭɬɢɜɧɨɟ��ɩɨɜɵɲɟɧɢɟ�ɫɨɞɟɪɠɚɧɢɹ�ɂɎɇ�,�ɬɢɩɚ�ɢɦɟɟɬ�ɛɥɚɝɨɩɪɢ�
ɹɬɧɵɣ�ɷɮɮɟɤɬ�ɞɥɹ�ɭɫɢɥɟɧɢɹ�ɷɮɮɟɤɬɢɜɧɨɫɬɢ�ɤɨɦɛɢɧɢɪɨɜɚɧɢɹ�ɥɟɱɟɧɢɹ�ɜɢɪɭɫɧɵɯ�
ɡɚɛɨɥɟɜɚɧɢɣ�� Ⱥɧɚɥɢɡ� ɦɨɥɟɤɭɥɹɪɧɨɝɨ� ɩɚɬɨɝɟɧɟɡɚ� ɢɧɬɟɪɮɟɪɨɧɨɩɚɬɢɣ� ɩɨɡɜɨɥɹɟɬ�
ɩɪɟɞɥɨɠɢɬɶ�ɧɨɜɵɟ�ɫɩɨɫɨɛɵ�ɢɯ�ɬɟɪɚɩɢɢ��ɱɬɨ�ɬɚɤɠɟ�ɦɨɠɟɬ�ɢɦɟɬɶ�ɩɟɪɫɩɟɤɬɢɜɵ�ɩɪɢ�
ɦɟɧɟɧɢɹ�ɢ�ɩɪɢ�ɞɪɭɝɢɯ�ɝɢɩɟɪɰɢɬɨɤɢɧɷɦɢɹɯ��ɚɫɫɨɰɢɢɪɨɜɚɧɧɵɯ�ɫ�ɬɹɠɟɥɵɦ�ɬɟɱɟɧɢɟɦ�
ɢɧɮɟɤɰɢɨɧɧɵɯ�ɢ�ɧɟɢɧɮɟɤɰɢɨɧɧɵɯ�ɡɚɛɨɥɟɜɚɧɢɣ��ɗɬɨ�ɞɚɟɬ�ɜɨɡɦɨɠɧɨɫɬɶ�ɨɛɨɫɧɨ�
ɜɚɬɶ�ɪɚɰɢɨɧɚɥɶɧɨɟ�ɩɪɢɦɟɧɟɧɢɟ�ɩɪɟɩɚɪɚɬɨɜ�ɪɟɤɨɦɛɢɧɚɬɧɵɯ�ɱɟɥɨɜɟɱɟɫɤɢɯ�ɂɎɇ�
,�ɬɢɩɚ�ɢ�ɢɯ�ɢɧɞɭɤɬɨɪɨɜ�ɜ�ɦɚɠɨɪɧɨɣ�ɩɨɩɭɥɹɰɢɢ�ɩɪɢ�ɧɟɢɡɦɟɧɟɧɧɨɦ�ɢɦɦɭɧɢɬɟɬɟ�

��ɉɪɨɜɟɞɟɧɧɵɣ�ɚɧɚɥɢɡ�ɧɚɭɱɧɵɯ�ɩɭɛɥɢɤɚɰɢɣ�ɩɨ�ɪɚɫɲɢɮɪɨɜɤɟ�ɦɨ�
ɥɟɤɭɥɹɪɧɨɝɨ�ɩɚɬɨɝɟɧɟɡɚ�ɢɧɬɟɪɮɟɪɨɧɨɩɚɬɢɹɯ�ɱɟɥɨɜɟɤɚ�ɩɨɡɜɨɥɢɥ�ɩɪɟɞɥɨɠɢɬɶ�ɞɥɹ�
ɢɯ�ɤɨɪɪɟɤɰɢɢ�ɢɧɧɨɜɚɰɢɨɧɧɵɟ�ɬɟɪɚɩɟɜɬɢɱɟɫɤɢɟ�ɩɨɞɯɨɞɵ��Ɉɩɢɫɚɧɧɚɹ�ɩɪɢ�ɷɬɨɦ�ɩɨ�
ɜɵɲɟɧɧɚɹ�ɩɪɨɬɢɜɨɜɢɪɭɫɧɚɹ�ɪɟɡɢɫɬɟɧɬɧɨɫɬɶ�ɩɨɦɨɝɥɚ�ɨɛɨɫɧɨɜɚɬɶ�ɪɚɰɢɨɧɚɥɶɧɨɟ�
ɩɪɢɦɟɧɟɧɢɟ�ɩɪɟɩɚɪɚɬɨɜ�ɪɟɤɨɦɛɢɧɚɬɧɵɯ�ɱɟɥɨɜɟɱɟɫɤɢɯ�ɂɎɇ�,�ɬɢɩɚ�ɢ�ɢɯ�ɢɧɞɭɤɬɨ�
ɪɨɜ�ɜ�ɦɚɠɨɪɧɨɣ�ɩɨɩɭɥɹɰɢɢ�ɩɪɢ�ɧɟɢɡɦɟɧɟɧɧɨɦ�ɢɦɦɭɧɢɬɟɬɟ�

1�,QVWLWXWH�RI�([SHULPHQWDO�0HGLFLQH��,�Ɋ��3DYORY�)LUVW�6W��3HWHUVEXUJ�6WDWH�0HGLFDO�
8QLYHUVLW\��2�,�Ɋ��3DYORY�WKH�)LUVW�6W��3HWHUVEXUJ�6WDWH�0HGLFDO�8QLYHUVLW\��&HQWHU�RI�
+HUSHVYLUXV�,QIHFWLRQV�DQG�,PPXQH�5HKDELOLWDWLRQ�&OLQLFDO�KRVSLWDO�ʋ�����WKHP��/�*��
6RNRORY��6W��3HWHUVEXUJ��5XVVLD

LV� WR� DQDO\]H� WKH� SXEOLVKHG� GDWD� RQ� WKH� UROH� RI� D�
FRQVWLWXWLYH� KLJK� OHYHO� RI� W\SH� ,� LQWHUIHURQV� LQ� HQKDQFLQJ� DQWLYLUDO� UHVLVWDQFH� DQG� WR�
GLVFXVV� WKH� ZD\V� WR� FRUUHFW� LQWHUIHURQRSDWKLHV�� :H� DOVR� JLYH� H[DPSOHV� RI� XVLQJ�
UHFRPELQDQW�,)1�W\SH�,�GUXJV�DQG�WKHLU�LQGXFHUV�WR�LPSURYH�WKH�HIIHFWLYHQHVV�RI�DQWLYLUDO�
WKHUDS\�RI�LQIHFWLRQV�LQ�SDWLHQWV�ZLWK�XQFKDQJHG�LQWHUIHURQ�VWDWXV�

��7KH�UHVHDUFK�SXEOLFDWLRQV�LQFOXGLQJ�RULJLQDO�SDSHUV�DQG�
UHYLHZV�XQFRYHULQJ�PROHFXODU�SDWKRJHQHVLV� LQ�GHYHORSLQJ�KXPDQ� LQWHUIHURQRSDWKLHV�
DV�ZHOO�DV�SURSRVHG�WKHUDSHXWLF�DSSURDFKHV�IRU�FRUUHFWLRQ�ZHUH�DQDO\]HG�

�� $ORQJ� ZLWK� FHOO�PHGLDWHG� UHDFWLRQV�� KXPRUDO� GHIHQVH� IDFWRUV� SOD\� DQ�
LPSRUWDQW�UROH�LQ�DQWL�LQIHFWLRXV�LPPXQLW\��+RZHYHU��FRQVWLWXWLYHO\�HOHYDWHG�DPRXQW�RI�
YDULRXV�F\WRNLQHV�LQ�YLYR�PD\�DIIHFW�ERWK�DQWL�LQIHFWLRXV�SURWHFWLRQ�DV�ZHOO�DV�SUH��DQG�
SRVW�QDWDO�ERG\�GHYHORSPHQW��7KH\� LQFOXGH�KXPDQ� LQWHUIHURQRSDWKLHV� UHVXOWLQJ� IURP�

PXWDWLRQV� LQ�JHQHV�HQFRGLQJ�SURWHLQV� LQYROYHG� LQ�VHQVLQJ�RU�GHJUDGLQJ�HQGRJHQRXV�
DQG� H[RJHQRXV� QXFOHLF� DFLGV� WKDW� UHVXOW� LQ� FRQWLQXRXV� HOHYDWHG� SURGXFWLRQ� RI� W\SH�
,� LQWHUIHURQV� �W\SH� ,� ,)1��� 8QYHLOLQJ� WKH� PROHFXODU� SDWKRJHQHVLV� EHKLQG� SULPDU\�
LPPXQRGHILFLHQFLHV� JLYLQJ� ULVH� WR� HLWKHU� HOHYDWHG� RU� ORZHUHG� V\QWKHVLV� RI� W\SH� ,�
,)1V� DOORZV� SURSRVLQJ� QHZ� WKHUDSHXWLF� DSSURDFKHV� DV� ZHOO� DV� SLQSRLQW� LQGLFDWLRQV�
IRU� DGPLQLVWHULQJ� SUHSDUDWLRQV� FRQWDLQLQJ� KXPDQ� UHFRPELQDQW� W\SH� ,� ,)1V� DQG� WKHLU�
LQGXFHUV�IRU�WUHDWLQJ�KXPDQ�LQIHFWLRQV�

,W�ZDV�GHPRQVWUDWHG�WKDW�XVH�RI�GUXJV�LQKLELWLQJ�VLJQDOLQJ�IURP�W\SH�,�,)1�UHFHSWRU��
DV�ZHOO�DV�DQWL�LQIODPPDWRU\�DJHQWV�DQG�RWKHU�LQQRYDWLYH�DSSURDFKHV�DOORZV�QRUPDOL]H�
XQIDYRUDEOH� HIIHFWV� UHODWHG� WR� RYHUDFWLYDWHG� LPPXQLW\� LQ� KXPDQ� LQWHUIHURQRSDWKLHV��
0RUHRYHU��WUDQVLHQW�UDWKHU�WKDQ�FRQVWLWXWLYH�HOHYDWHG�W\SH�,�,)1�OHYHO�H[KLELWV�EHQHILFLDO�
HIIHFWV� E\� HQKDQFLQJ� HIILFDF\� RI� DQWLYLUDO� FRPELQDWLRQ� WKHUDS\��$QDO\]LQJ� PROHFXODU�
SDWKRJHQHVLV� EHKLQG� KXPDQ� LQWHUIHURQRSDWKLHV� DOORZV� SURRVLQJ� QRYHO� WKHUDSHXWLF�
PHDQV�IRU�FRUUHFWLRQ��ZKLFK�PD\�DOVR�EH�SURPLVLQJ�LQ�WUHDWLQJ�RWKHU�K\SHUF\WRNLQHPLDV�
DVVRFLDWHG�ZLWK�VHYHUH�LQIHFWLRXV�DQG�QRQ�LQIHFWLRXV�GLVRUGHUV��7KXV��LW�DOORZV�RXWOLQLQJ�
WKH� UDWLRQDOH� IRU� XVLQJ� PHGLFDWLRQV� FRQWDLQLQJ� UHFRPELQDQW� KXPDQ� ,)1V� DQG� WKHLU�
LQGXFHUV�LQ�SDWLHQWV�ZLWK�XQFRPSURPLVHG�LPPXQLW\�

��$QDO\]LQJ�PROHFXODU�SDWKRJHQHVLV�EHKLQG�KXPDQ�LQWHUIHURQRSDWKLHV�
DOORZV�SURSRVLQJ� QRYHO� LQQRYDWLYH� WKHUDSHXWLF�PHDQV� IRU� WKHLU� FRUUHFWLRQ��0RUHRYHU��
XQFRYHUHG� DQWLYLUDO� UHVLVWDQFH� WUDQVLHQWO\� HQKDQFHG� LQ� LQWHUIHURQRSDWKLHV� DOORZV�
MXVWLI\LJ�D�VFLHQFH�EDVHG�XVH�RI�PHGLFDWLRQV�FRQWDLQLQJ�UHFRPELQDQW�KXPDQ�,)1V�DQG�
WKHLU�LQGXFHUV�LQ�SDWLHQWV�ZLWK�XQFRPSURPLVHG�LPPXQLW\�

Ⱦɧɟɩɪɨɩɟɬɪɨɜɫɤɚɹ�ɦɟɞɢɰɢɧɫɤɚɹ�ɚɤɚɞɟɦɢɹ��Ⱦɧɟɩɪ��ɍɤɪɚɢɧɚ
�ɜɵɹɜɥɟɧɢɟ�ɬɟɧɞɟɧɰɢɣ�ɜ�ɩɨɞɝɨɬɨɜɤɟ�ɦɟɞɢɰɢɧɫɤɢɯ�ɦɢ�

ɤɪɨɛɢɨɥɨɝɨɜ�ɢ�ɷɩɢɞɟɦɢɨɥɨɝɨɜ�ɢ�ɨɩɪɟɞɟɥɟɧɢɟ�ɩɟɪɫɩɟɤɬɢɜɧɵɯ�ɧɚɩɪɚɜɥɟɧɢɣ�ɧɚ�ɫɨ�
ɜɪɟɦɟɧɧɨɦ�ɷɬɚɩɟ�

ɉɪɨɜɟɥɢ�ɪɟɬɪɨɫɩɟɤɬɢɜɧɵɣ�ɚɧɚɥɢɡ�ɚɪɯɢɜɧɵɯ�ɦɚɬɟɪɢ�
ɚɥɨɜ�ɧɚɭɱɧɨɣ�ɢ�ɩɟɞɚɝɨɝɢɱɟɫɤɨɣ�ɞɟɹɬɟɥɶɧɨɫɬɢ�ɤɚɮɟɞɪɵ�ɦɢɤɪɨɛɢɨɥɨɝɢɢ��ɜɢɪɭɫɨ�
ɥɨɝɢɢ��ɢɦɦɭɧɨɥɨɝɢɢ�ɢ�ɷɩɢɞɟɦɢɨɥɨɝɢɢ�Ⱦɧɟɩɪɨɩɟɬɪɨɜɫɤɨɣ�ɦɟɞɢɰɢɧɫɤɨɣ�ɚɤɚɞɟɦɢɢ�

Ⱦɧɟɩɪɨɩɟɬɪɨɜɫɤɚɹ�ɦɟɞɢɰɢɧɫɤɚɹ�ɚɤɚɞɟɦɢɹ�±� ɝɨɫɭɞɚɪɫɬɜɟɧɧɵɣ�
ɰɟɧɬɪ� ɫɨ� ɫɜɨɢɦɢ�ɨɪɢɝɢɧɚɥɶɧɵɦɢ�ɧɚɭɱɧɵɦɢ�ɲɤɨɥɚɦɢ��ɋɩɟɰɢɚɥɢɫɬɨɜ� ɜ� ɨɛɥɚɫɬɢ�
ɦɟɞɢɰɢɧɫɤɨɣ�ɦɢɤɪɨɛɢɨɥɨɝɢɢ�ɝɨɬɨɜɹɬ�ɜ�ɚɫɩɢɪɚɧɬɭɪɟ��ɚ�ɷɩɢɞɟɦɢɨɥɨɝɨɜ�±�ɜ�ɢɧɬɟɪ�
ɧɚɬɭɪɟ��ɗɬɢɦ�ɩɪɨɰɟɫɫɨɦ�ɪɭɤɨɜɨɞɢɥɢ�ɭɱɟɧɵɟ�ɫ�ɦɢɪɨɜɵɦ�ɢɦɟɧɟɦ�ɢ�ɡɚɜɟɞɭɸɳɢɟ�
ɤɚɮɟɞɪɨɣ��ȿ��ɂ��Ⱦɟɦɢɯɨɜɫɤɢɣ��Ʌ��ȼ��ɉɚɞɥɟɜɫɤɢɣ���ɋ��ɇ��Ɇɢɧɟɪɜɢɧ��Ʌ��ȼ��Ƚɪɨɦɚɲɟɜ�
ɫɤɢɣ��ɂ��Ɇ��Ƚɨɥɶɲɬɟɣɧ��Ɂɚ�ɩɟɪɢɨɞ�ɧɚɛɥɸɞɟɧɢɹ�ɛɨɥɟɟ����ɫɨɬɪɭɞɧɢɤɨɜ�ɡɚɳɢɬɢɥɢ�
ɞɨɤɬɨɪɫɤɢɟ�ɢ�ɛɨɥɟɟ����±�ɤɚɧɞɢɞɚɬɫɤɢɟ�ɞɢɫɫɟɪɬɚɰɢɢ�ɜ�ɨɛɥɚɫɬɢ�ɦɟɞɢɰɢɧɵ��ɋɪɟɞɢ�
ɧɢɯ�ɛɵɥɢ�ɨɬɜɟɬɫɬɜɟɧɧɵɟ�ɪɚɛɨɬɧɢɤɢ�ɆɁ�ɛɵɜɲɟɝɨ�ɍɋɋɊ��ɪɭɤɨɜɨɞɢɬɟɥɢ�ɷɩɢɞɟɦɢ�
ɨɥɨɝɢɱɟɫɤɢɯ�ɢ�ɦɢɤɪɨɛɢɨɥɨɝɢɱɟɫɤɢɯ�ɩɨɞɪɚɡɞɟɥɟɧɢɣ�ɜɟɞɭɳɢɯ�ɭɱɪɟɠɞɟɧɢɣ�ɫɨɜɪɟ�
ɦɟɧɧɨɝɨ�ɩɪɚɤɬɢɱɟɫɤɨɝɨ�ɡɞɪɚɜɨɨɯɪɚɧɟɧɢɹ��ɋɟɣɱɚɫ�ɫɬɭɞɟɧɬɵ�ɢɡɭɱɚɸɬ�ɦɢɤɪɨɛɢɨɥɨ�
ɝɢɸ�ɧɚ�ȱȱ�ɢ�ȱȱȱ�ɤɭɪɫɟ��ɚ�ɷɩɢɞɟɦɢɨɥɨɝɢɸ�±�ɧɚ�,9�ɢ�9��ȼ�ɨɛɭɱɟɧɢɢ�ɢɫɩɨɥɶɡɭɸɬɫɹ�ɦɭɥɶ�
ɬɢɦɟɞɢɣɧɵɟ�ɢ�ɤɨɦɩɶɸɬɟɪɧɵɟ�ɬɟɯɧɨɥɨɝɢɢ��ɢɧɬɟɪɚɤɬɢɜɧɵɟ�ɢ�ɩɪɨɛɥɟɦɧɨ�ɨɪɢɟɧɬɢ�
ɪɨɜɚɧɧɵɟ�ɦɟɬɨɞɵ��ɛɨɥɶɲɨɟ�ɜɧɢɦɚɧɢɟ�ɭɞɟɥɹɟɬɫɹ�ɩɪɚɤɬɢɱɟɫɤɢɦ�ɧɚɜɵɤɚɦ��ɍɱɚɫɬɢɟ�
ɜ�ɫɬɭɞɟɧɱɟɫɤɨɦ�ɧɚɭɱɧɨɦ�ɫɨɨɛɳɟɫɬɜɟ�±�ɩɟɪɜɚɹ�ɜɨɡɦɨɠɧɨɫɬɶ�ɞɥɹ�ɷɤɫɩɟɪɢɦɟɧɬɚɥɶ�
ɧɨɣ�ɞɟɹɬɟɥɶɧɨɫɬɢ��Ⱦɨ�ɫɟɪɟɞɢɧɵ�ɏɏ�ɜɟɤɚ�ɤɚɮɟɞɪɚ�ɡɚɧɢɦɚɥɚɫɶ�ɨɩɬɢɦɢɡɚɰɢɟɣ�ɦɢ�
ɤɪɨɛɢɨɥɨɝɢɱɟɫɤɨɣ�ɞɢɚɝɧɨɫɬɢɤɢ�ɩɨ�ɨɬɞɟɥɶɧɵɦ�ɧɨɡɨɥɨɝɢɹɦ��Ɇ��Ʌ��Ƚɨɪɛɭɧɨɜɚ�ɭɫɬɚ�
ɧɨɜɢɥɚ�ɜɟɤɬɨɪ�ɧɚɭɱɧɨɝɨ�ɩɨɢɫɤɚ�ɧɚ�ɢɡɭɱɟɧɢɟ�ɧɨɪɦɚɥɶɧɨɝɨ�ɦɢɤɪɨɛɢɨɦɚ�ɨɪɝɚɧɢɡɦɚ�
ɱɟɥɨɜɟɤɚ�ɢ�ɟɝɨ�ɩɪɚɤɬɢɱɟɫɤɨɝɨ�ɩɪɢɦɟɧɟɧɢɹ���ɋɟɝɨɞɧɹ�ɤɚɮɟɞɪɚ�ɚɤɬɢɜɧɨ�ɪɚɫɲɢɪɹɟɬ�
ɫɜɹɡɶ�ɫ�ɩɪɚɤɬɢɱɟɫɤɢɦ�ɡɞɪɚɜɨɨɯɪɚɧɟɧɢɟɦ�ɱɟɪɟɡ�ɪɚɛɨɬɭ�ɰɟɧɬɪɚ�ɩɨ�ɢɧɮɟɤɰɢɨɧɧɨ�
ɦɭ� ɤɨɧɬɪɨɥɸ�ɢ�ɦɟɫɬɧɨɝɨ� ɨɬɞɟɥɟɧɢɹ�ȼɫɟɭɤɪɚɢɧɫɤɨɣ�ɚɫɫɨɰɢɚɰɢɢ� ɩɨ�ɛɢɨɛɟɡɨɩɚɫ�
ɧɨɫɬɢ�ɢ�ɛɢɨɡɚɳɢɬɟ���

Ɇɢɤɪɨɛɢɨɥɨɝɢɹ�ɢ� ɷɩɢɞɟɦɢɨɥɨɝɢɹ�±�ɛɚɡɨɜɵɟ�ɫɨɫɬɚɜɥɹɸɳɢɟ�ɜ�
ɩɨɞɝɨɬɨɜɤɟ� ɜɪɚɱɚ�� ɇɚɭɱɧɚɹ� ɞɟɹɬɟɥɶɧɨɫɬɶ� ɤɚɮɟɞɪɵ� ɨɬɥɢɱɚɟɬɫɹ� ɩɪɟɟɦɫɬɜɟɧɧɨ�
ɫɬɶɸ��ɫɨɨɬɜɟɬɫɬɜɢɟɦ�ɬɟɧɞɟɧɰɢɹɦ�ɜ�ɦɢɪɨɜɨɣ�ɦɟɞɢɰɢɧɟ�ɢ�ɬɟɫɧɨɣ�ɫɜɹɡɶɸ�ɫ�ɩɨɞɝɨ�
ɬɨɜɤɨɣ�ɤɚɞɪɨɜ��ɇɚɪɹɞɭ�ɫ�ɢɡɭɱɟɧɢɟɦ�ɚɤɬɭɚɥɶɧɵɯ�ɜɨɩɪɨɫɨɜ�ɦɢɤɪɨɛɢɨɥɨɝɢɢ�ɢ�ɷɩɢ�
ɞɟɦɢɨɥɨɝɢɢ��ɤɚɮɟɞɪɚ�ɡɚɧɢɦɚɟɬɫɹ�ɪɚɡɪɚɛɨɬɤɨɣ�ɩɪɨɝɪɟɫɫɢɜɧɵɯ�ɦɟɬɨɞɨɜ�ɨɛɭɱɟɧɢɹ�
ɛɭɞɭɳɢɯ�ɦɟɞɢɤɨɜ��ɢɡɞɚɧɢɟɦ�ɭɱɟɛɧɨ�ɦɟɬɨɞɢɱɟɫɤɨɣ�ɥɢɬɟɪɚɬɭɪɵ���

'QLSURSHWURYVN�0HGLFDO�$FDGHP\��'QɟSU��8NUDLQH
7R� UHYHDO� WKH� WUHQGV� LQ� WKH� WUDLQLQJ� RI� PHGLFDO�

PLFURELRORJLVWV�DQG�HSLGHPLRORJLVWV�DQG�GHWHUPLQH�WKH�PDLQ�GLUHFWLRQV�DW�WKH�SUHVHQW�
WLPH�

�7KH� UHWURVSHFWLYH�DQDO\VLV�RI� WKH�DUFKLYDO�PDWHULDOV�RI�
HGXFDWLRQDO�DFWLYLWLHV�DQG�UHVHDUFK�UHFRUGV�RI�WKH�'HSDUWPHQW�RI�0LFURELRORJ\��9LURORJ\��
,PPXQRORJ\�DQG�(SLGHPLRORJ\�RI�WKH�'QHSURSHWURYVN�0HGLFDO�$FDGHP\��

'QLSURSHWURYVN� 0HGLFDO� $FDGHP\� LV� WKH� VWDWH� FHQWHU� ZLWK� LWV� RULJLQDO�
VFLHQWLILF� VFKRROV�� 6SHFLDOLVWV� LQ� WKH� ILHOG� RI� PHGLFDO� PLFURELRORJ\� DUH� WUDLQHG� LQ�
SRVWJUDGXDWH� FRXUVHV�� DQG� HSLGHPLRORJLVWV� LQ� LQWHUQVKLS�� 7KLV� SURFHVV� KDV� EHHQ�
OHG� E\� ZRUOG�UHQRZQHG� VFLHQWLVWV� KHDGLQJ� WKH� 'HSDUWPHQW� RYHU� WKH� \HDUV�� QDPHO\�
<�� 'HPLNKRYVNL\�� /�� 3DGOHYVNL\�� 6�� 0LQHUYLQ�� /�� *URPDVKHYVNL\�� ,�� *ROVWHLQ�� 'XULQJ�
WKH�REVHUYDWLRQ�SHULRG�PRUH� WKDQ� WHQ�GRFWRUDO�FDQGLGDWHV�GHIHQGHG� WKHLU� WKHVLV�DQG�
DERXW� ��� UHFHLYHG�3K'� LQ�PHGLFLQH��6HQLRU� RIILFLDOV� RI� WKH�0LQLVWU\� RI�+HDOWK�RI� WKH�
IRUPHU� 8NUDLQLDQ� 665�� KHDGV� RI� HSLGHPLRORJLFDO� DQG� PLFURELRORJLFDO� GHSDUWPHQWV�
RI� OHDGLQJ� LQVWLWXWLRQV� RI�PRGHUQ� SUDFWLFDO� SXEOLF� KHDOWK� JRW� VFLHQWLILF� GHJUHH� DW� WKH�
'HSDUWPHQW�� 1RZ� VWXGHQWV� VWXG\� PLFURELRORJ\� LQ� WKH� VHFRQG� DQG� WKLUG� \HDUV� DQG�
HSLGHPLRORJ\�LQ�WKH�IRXUWK�DQG�ILIWK��0XOWLPHGLD�DQG�FRPSXWHU�WHFKQRORJLHV��LQWHUDFWLYH�
DQG�SUREOHP�RULHQWHG�PHWKRGV�DUH�XVHG�LQ�OHDUQLQJ�SURFHVV��JUHDW�DWWHQWLRQ�LV�SDLG�WR�
SUDFWLFDO� VNLOOV��3DUWLFLSDWLRQ� LQ� WKH�6WXGHQW�5HVHDUFK�6RFLHW\� LV� WKH� ILUVW� RSSRUWXQLW\�
IRU� WKH� H[SHULPHQWDO� DFWLYLW\�� 8QWLO� WKH�PLG�;;V� FHQWXU\�� WKH�'HSDUWPHQW� FDUULHG� RXW�
LQYHVWLJDWLRQV� LQ� RSWLPL]DWLRQ� RI� PLFURELRORJLFDO� GLDJQRVWLFV� RI� FHUWDLQ� LQIHFWLRQV��
0�� *RUEXQRYD� VHW� WKH� YHFWRU� RI� VFLHQWLILF� UHVHDUFK� DV� WKH� VWXG\� RI� QRUPDO� KXPDQ�
PLFURELRPH�DQG� LWV� LPSOHPHQWDWLRQ� WR� DSSOLHG�PHGLFLQH��1RZDGD\V� WKH�'HSDUWPHQW�
H[SDQGV�FROODERUDWLRQ�ZLWK�SUDFWLFDO�KHDOWK�FDUH�KDYLQJ�RUJDQL]HG�WKH�,QIHFWLRQ�&RQWURO�
&HQWHU�DQG�ORFDO�EUDQFK�RI�WKH�$OO�8NUDLQLDQ�$VVRFLDWLRQ�IRU�%LRVDIHW\�DQG�%LRVHFXULW\��

� 0LFURELRORJ\� DQG� HSLGHPLRORJ\� DUH� WKH� EDVLF� FRPSRQHQWV� LQ� WKH�
WUDLQLQJ� RI� SK\VLFLDQV�� 7KH� VFLHQWLILF� DFWLYLW\� RI� WKH� 'HSDUWPHQW� LV� FKDUDFWHUL]HG� E\�
FRQWLQXLW\��FRPSOLDQFH�ZLWK�ZRUOG�PHGLFLQH�WUHQGV�DQG�FORVH�OLQNDJH�ZLWK�WUDLQLQJ�DQG�
SURIHVVLRQDO�GHYHORSPHQW�RI�WKH�WHDFKLQJ�VWDII��$ORQJ�ZLWK�WKH�VWXG\�RI�WRSLFDO�LVVXHV�RI�
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PLFURELRORJ\�DQG�HSLGHPLRORJ\��WKH�'HSDUWPHQW�GHYHORSV�DGYDQFHG�WHDFKLQJ�PHWKRGV�
IRU� IXWXUH�PHGLFDO� SURIHVVLRQDOV� E\� SXEOLVKLQJ� WH[WERRNV� DQG� OHDUQLQJ� DQG� WHDFKLQJ�
PDWHULDOV��

ȼɫɟɪɨɫɫɢɣɫɤɢɣ�ɰɟɧɬɪ�ɷɤɫɬɪɟɧɧɨɣ�ɢ�ɪɚɞɢɚɰɢɨɧɧɨɣ�ɦɟɞɢɰɢɧɵ�ɢɦ��Ⱥ�Ɇ��
ɇɢɤɢɮɨɪɨɜɚ��ɋɚɧɤɬ�ɉɟɬɟɪɛɭɪɝ��Ɋɨɫɫɢɹ

ɫɪɚɜɧɟɧɢɟ� ɪɟɡɭɥɶɬɚɬɨɜ� ɢɫɫɥɟɞɨɜɚɧɢɹ� ɤɨɥɢɱɟɫɬɜɟɧ�
ɧɨɝɨ� ɨɩɪɟɞɟɥɟɧɢɹ� ɩɪɨɤɚɥɢɰɢɬɨɧɢɧɚ� �ɉɄ�� ɢ� ɷɤɫɩɪɟɫɫɢɢ� &'��� ɧɚ� ɧɟɣɬɪɨɮɢɥɚɯ�
�Q&'����� ɨɰɟɧɤɚ� ɜɡɚɢɦɨɫɜɹɡɢ� ɷɬɢɯ� ɩɨɤɚɡɚɬɟɥɟɣ� ɫ� ɛɚɤɬɟɪɢɟɦɢɟɣ� ɢ� ɜɵɪɚɠɟɧɧɨ�
ɫɬɶɸ�ɨɪɝɚɧɧɨɣ�ɞɢɫɮɭɧɤɰɢɢ��

Ɉɛɫɥɟɞɨɜɚɧɵ�ɩɚɰɢɟɧɬɵ��Q ����ɨɬɞɟɥɟɧɢɹ�ɪɟɚɧɢɦɚ�
ɰɢɢ�ɢ�ɢɧɬɟɧɫɢɜɧɨɣ�ɬɟɪɚɩɢɢ�ȼɐɗɊɆ�ɢɦ��Ⱥ�Ɇ��ɇɢɤɢɮɨɪɨɜɚ�Ɇɑɋ�Ɋɨɫɫɢɢ�ɫ�ɬɹɠɟɥɵ�
ɦɢ�ɛɚɤɬɟɪɢɚɥɶɧɵɦɢ�ɢɧɮɟɤɰɢɹɦɢ��Q �����ɛɚɤɬɟɪɢɚɥɶɧɵɦ�ɢ�ɦɢɤɨɬɢɱɟɫɤɢɦ�ɫɟɩɫɢ�
ɫɨɦ� �Q ����� ɂɫɫɥɟɞɨɜɚɥɢ� ɤɨɧɰɟɧɬɪɚɰɢɸ�ɉɄ� �9,'$6�%5$+06�3&7�� %LRPHULHX[���
ɨɬɧɨɫɢɬɟɥɶɧɨɟ�ɤɨɥɢɱɟɫɬɜɨ�&'����ɧɟɣɬɪɨɮɢɥɨɜ��ɚɧɬɢɬɟɥɚ�,J*�),7&��&'��),7&��
&'��3&���&'��$3&�$)������1DYLRV��%HFNPDQ�&RXOWHU���ɩɪɨɜɨɞɢɥɢ�ɛɚɤɬɟɪɢɨɥɨɝɢ�
ɱɟɫɤɢɣ�ɩɨɫɟɜ�ɤɪɨɜɢ��%DFW�$OHUW��'���9,7(.���%LRPHULHX[��

ȼɵɹɜɥɟɧɚ�ɜɵɫɨɤɚɹ�ɤɨɪɪɟɥɹɰɢɹ�ɦɟɠɞɭ�ɡɧɚɱɟɧɢɹɦɢ�ɉɄ�ɢ�ɨɬɧɨɫɢ�
ɬɟɥɶɧɵɦ�ɤɨɥɢɱɟɫɬɜɨɦ�Q&'����S��������ɞɨɩɭɫɤɚɸɳɚɹ�ɩɪɢɦɟɧɟɧɢɟ�ɦɟɬɨɞɚ�ɨɩɪɟɞɟ�
ɥɟɧɢɹ�Q&'���ɜ�ɬɟɯ�ɫɥɭɱɚɹɯ��ɤɨɝɞɚ�ɱɚɫɬɨɟ�ɨɩɪɟɞɟɥɟɧɢɟ�ɉɄ�ɧɟ�ɩɪɟɞɫɬɚɜɥɹɟɬɫɹ�ɜɨɡ�
ɦɨɠɧɵɦ��ɉɪɢ�ɫɨɩɨɫɬɚɜɥɟɧɢɢ�ɪɟɡɭɥɶɬɚɬɨɜ�ɩɨɫɟɜɚ�ɤɪɨɜɢ�ɢ�ɡɧɚɱɟɧɢɣ�ɉɄ�ɢ�Q&'���
ɨɩɪɟɞɟɥɟɧɚ� ɫɢɥɶɧɚɹ� ɜɡɚɢɦɨɫɜɹɡɶ� ɦɟɠɞɭ� ɛɚɤɬɟɪɢɟɦɢɟɣ� ɢ� ɡɧɚɱɟɧɢɹɦɢ� Q&'����
ɉɪɢ�ɢɫɩɨɥɶɡɨɜɚɧɢɢ�FXW�RII�����ɱɭɜɫɬɜɢɬɟɥɶɧɨɫɬɶ�ɦɟɬɨɞɚ�ɫɨɫɬɚɜɥɹɟɬ�������ɫɩɟɰ�
ɢɮɢɱɧɨɫɬɶ�í�������ȼɡɚɢɦɨɫɜɹɡɶ�ɦɟɠɞɭ�ɛɚɤɬɟɪɢɟɦɢɟɣ�ɢ�ɡɧɚɱɟɧɢɹɦɢ�ɉɄ�ɧɟ�ɭɫɬɚ�
ɧɨɜɥɟɧɚ��ɜ���ɯ�ɨɛɪɚɡɰɚɯ�ɢɡ����ɩɪɢ�ɉɄ�����ɧɝ�ɦɥ�ɨɛɧɚɪɭɠɟɧɵ�ɜɨɡɛɭɞɢɬɟɥɢ�ɪɨɞɨɜ�
&DQGLGD��6WDSK\ORFRFFXV�� ɜ� ��ɬɢ� ɨɛɪɚɡɰɚɯ� ɢɡ� ��� ɩɪɢ�ɉɄ!������ ɧɝ�ɦɥ� í�&DQGLGD��
6WDSK\ORFRFFXV��.OHEVLHOOD��3VHXGRPRQDV���ȼɵɹɜɥɟɧɚ�ɩɪɹɦɚɹ�ɤɨɪɪɟɥɹɰɢɨɧɧɚɹ�ɡɚ�
ɜɢɫɢɦɨɫɬɶ�ɦɟɠɞɭ�ɜɵɪɚɠɟɧɧɨɫɬɶɸ�ɨɪɝɚɧɧɨɣ�ɞɢɫɮɭɧɤɰɢɢ��ɛɚɥɥɵ�ɩɨ�ɲɤɚɥɟ�62)$��
ɢ�ɡɧɚɱɟɧɢɹɦɢ�ɉɄ��S��������ɡɧɚɱɟɧɢɹɦɢ�Q&'����S�������

Q&'���ɹɜɥɹɟɬɫɹ�ɩɨɤɚɡɚɬɟɥɟɦ��ɬɟɫɧɨ�ɫɜɹɡɚɧɧɵɦ�ɫ�ɛɚɤɬɟɪɢɟɦɢ�
ɟɣ��ɢ�ɦɨɠɟɬ�ɛɵɬɶ�ɢɫɩɨɥɶɡɨɜɚɧ�ɞɥɹ�ɟɟ�ɞɢɚɝɧɨɫɬɢɤɢ��ɨɫɨɛɟɧɧɨ�ɩɪɢ�ɧɢɡɤɢɯ�ɡɧɚɱɟɧɢ�
ɹɯ�ɩɪɨɤɚɥɶɰɢɬɨɧɢɧɚ��ɢ�ɨɰɟɧɤɢ�ɷɮɮɟɤɬɢɜɧɨɫɬɢ�ɚɧɬɢɛɢɨɬɢɤɨɬɟɪɚɩɢɢ��ɉɪɨɤɚɥɶɰɢ�
ɬɨɧɢɧ�ɧɟ�ɫɩɟɰɢɮɢɱɟɧ�ɩɨ�ɨɬɧɨɲɟɧɢɸ�ɤ�ɛɚɤɬɟɪɢɟɦɢɢ��ɛɨɥɟɟ�ɫɜɹɡɚɧ�ɫ�ɜɵɪɚɠɟɧɧɨ�
ɫɬɶɸ�ɩɨɥɢɨɪɝɚɧɧɨɣ�ɞɢɫɮɭɧɤɰɢɢ��ɉɪɢɦɟɧɟɧɢɟ�ɬɟɫɬɨɜ�ɧɚ�ɩɪɨɤɚɥɶɰɢɬɨɧɢɧ�ɢ�Q&'���
ɜ�ɤɨɦɩɥɟɤɫɟ�ɩɨɡɜɨɥɢɬ�ɭɥɭɱɲɢɬɶ�ɤɚɱɟɫɬɜɨ�ɨɛɫɥɟɞɨɜɚɧɢɹ�ɬɹɠɟɥɨɛɨɥɶɧɵɯ�ɩɚɰɢɟɧ�
ɬɨɜ�

$��1LNLIRURY�5XVVLDQ�&HQWUH�RI�(PHUJHQF\�DQG�5DGLDWLRQ�0HGLFLQH��6W��3HWHUVEXUJ��
5XVVLD

�&RPSDULVRQ�RI�WKH�UHVXOWV�RI�WKH�VWXG\�RI�WKH�TXDQWLWDWLYH�
GHWHUPLQDWLRQ� RI� SURFDOLFLWRQLQ� �3&�� DQG� WKH� H[SUHVVLRQ� RI� &'��� RQ� QHXWURSKLOV�
�Q&'�����DQ�DVVHVVPHQW�RI� WKH�UHODWLRQVKLS�RI� WKHVH� LQGLFDWRUV�ZLWK�EDFWHUHPLD�DQG�
VHYHULW\�RI�RUJDQ�G\VIXQFWLRQ�

��:H�REVHUYHG����SDWLHQWV�RI�WKH�LQWHQVLYH�FDUH�XQLW�ZLWK�
VHYHUH� EDFWHULDO� LQIHFWLRQV� �Q ����� EDFWHULDO� DQG� P\FRWLF� VHSVLV� �Q ����� /DERUDWRU\�
VWXGLHV�LQFOXGHG�EDFWHULRORJLFDO�EORRG�FXOWXUHV��%DFW�$OHUW��'���9,7(.���%LRPHULHX[���
GHWHUPLQDWLRQ� RI� 3&� �9,'$6� %5$+06� 3&7�� %LRPHULHX[��� WKH� UHODWLYH� QXPEHU� RI�
&'����QHXWURSKLOV� �DQWLERGLHV� ,J*�),7&��&'��),7&��&'��3&���&'��$3&�$)�����
�1DYLRV��%HFNPDQ�&RXOWHU��

�$�KLJK�FRUUHODWLRQ�ZDV�IRXQG�EHWZHHQ�3&�YDOXHV�DQG�WKH�UHODWLYH�QXPEHU�
Q&'����S��������DOORZLQJ�WKH�XVH�RI�WKH�Q&'���PHWKRG�LQ�FDVHV�ZKHUH�IUHTXHQW�3&�
GHWHFWLRQ�LV�QRW�SRVVLEOH��:KHQ�FRPSDULQJ�WKH�UHVXOWV�RI�EORRG�FXOWXUH�DQG�WKH�YDOXHV�
RI�3&�DQG�Q&'���GHWHUPLQHG�D�VWURQJ�LQWHUUHODWLRQ�EHWZHHQ�EDFWHUHPLD�DQG�Q&'���
YDOXHV��:KHQ�XVLQJ�FXW�RII�����RI�WKH�VHQVLWLYLW\�RI������DQG�VSHFLILFLW\�RI�������7KH�
LQWHUUHODWLRQ�EHWZHHQ�EDFWHUHPLD�DQG�3&�YDOXHV� LV� QRW� GHILQHG� �LQ� �� VDPSOHV�RI� ���
ZLWK�3&������QJ�PO��SDWKRJHQV�RI�WKH�&DQGLGD��6WDSK\ORFRFFXV�JHQXV�ZHUH�GHWHFWHG��
LQ� �� VDPSOHV� RI� ��� ZLWK� 3&!������ QJ�PO� í� &DQGLGD�� 6WDSK\ORFRFFXV�� .OHEVLHOOD��
3VHXGRPRQDV���$� GLUHFW� FRUUHODWLRQ�ZDV� GHWHUPLQHG� EHWZHHQ� WKH� LQWHQVLW\� RI� RUJDQ�
G\VIXQFWLRQ� �VFRUHV�RQ� WKH�62)$�VFDOH��DQG�3&�YDOXHV� �S���������YDOXHV�RI�Q&'���
�S��������

�Q&'����LV�DQ�LQGLFDWRU�FORVHO\�DVVRFLDWHG�ZLWK�EDFWHUHPLD�DQG�FDQ�
EH�XVHG�WR�GLDJQRVH�LW��HVSHFLDOO\�DW� ORZ�YDOXHV�RI�SURFDOFLWRQLQ��DQG�WR�HYDOXDWH�WKH�
HIIHFWLYHQHVV�RI�DQWLELRWLF� WKHUDS\��3URFDOFLWRQLQ� LV�QRW� VSHFLILF� IRU�EDFWHUHPLD��PRUH�
DVVRFLDWHG�ZLWK�WKH�LQWHQVLW\�RI�SRO\RUJDQ�G\VIXQFWLRQ��7KH�XVH�RI�WHVWV�IRU�SURFDOFLWRQLQ�
DQG�Q&'���LQ�WKH�FRPSOH[�ZLOO�LPSURYH�WKH�TXDOLW\�RI�H[DPLQDWLRQ�RI�FULWLFDOO\�LOO�SDWLHQWV�

STAPHYLOCOCCUS AUREUS

ɇɂɂ�ɦɟɞɢɰɢɧɫɤɨɣ�ɩɪɢɦɚɬɨɥɨɝɢɢ��ɋɨɱɢ��Ɋɨɫɫɢɹ
� ±� ɨɩɪɟɞɟɥɟɧɢɟ� ɜɢɪɭɥɟɧɬɧɨɝɨ� ɩɪɨɮɢɥɹ� ɲɬɚɦɦɨɜ�

6WDSK\ORFRFFXV�DXUHXV��ɢɡɨɥɢɪɨɜɚɧɧɵɯ�ɨɬ�ɧɢɡɲɢɯ�ɨɛɟɡɶɹɧ�
�����ɢɡɨɥɹɬɨɜ�6��DXUHXV��ɜɵɞɟɥɟɧɧɵɯ�ɢɡ�ɪɚɡɥɢɱɧɵɯ�

ɨɪɝɚɧɨɜ�ɩɨɝɢɛɲɢɯ�ɨɛɟɡɶɹɧ��ɢɫɫɥɟɞɨɜɚɥɢ�ɫ�ɩɨɦɨɳɶɸ�ɩɨɥɢɦɟɪɚɡɧɨɣ�ɰɟɩɧɨɣ�ɪɟɚɤ�
ɰɢɢ��ɉɐɊ��ɫɨ�ɫɩɟɰɢɮɢɱɟɫɤɢɦɢ�ɨɥɢɝɨɧɭɤɥɟɨɬɢɞɧɵɦɢ�ɩɪɚɣɦɟɪɚɦɢ��ɫɢɧɬɟɡɢɪɨɜɚɧ�
ɧɵɦɢ�ɮɢɪɦɨɣ�ɁȺɈ�©(YURJHQª���Ɋɨɫɫɢɹ��ɤ�ɧɟɤɨɬɨɪɵɦ�ɝɟɧɚɦ�ɜɢɪɭɥɟɧɬɧɨɫɬɢ��VHD��
VHE�� VHF�� WVVW�� OXN6�)�� KOD�� KOE�� FOI$�� FOI%�� IQ%S$�� IQ%S%��� Ⱦɥɹ�ɉɐɊ� ɩɪɢɦɟɧɹɥɢ� ɝɨ�
ɬɨɜɵɟ�ɦɚɫɬɟɪɦɢɤɫɵ�©6FUHHQ0L[�+6ª��ɁȺɈ�©(YURJHQª���ȼɢɡɭɚɥɢɡɚɰɢɸ�ɩɪɨɞɭɤɬɨɜ�
ɚɦɩɥɢɮɢɤɚɰɢɢ�ɨɫɭɳɟɫɬɜɥɹɥɢ�ɫ�ɩɨɦɨɳɶɸ�ɝɟɥɶ�ɷɥɟɤɬɪɨɮɨɪɟɡɚ��Ɋɚɡɦɟɪ�ɚɦɩɥɢɤɨ�
ɧɨɜ�ɨɩɪɟɞɟɥɹɥɢ��ɢɫɩɨɥɶɡɭɹ�ȾɇɄ�ɦɚɪɤɟɪ����������ɧ�ɩ���ɁȺɈ�©(YURJHQª��

�ȼɫɟ�ɢɡɨɥɹɬɵ�ɛɵɥɢ�ɨɯɚɪɚɤɬɟɪɢɡɨɜɚɧɵ�ɩɨ�ɲɢɪɨɤɨɦɭ�ɫɩɟɤɬɪɭ�ɝɟ�
ɧɟɬɢɱɟɫɤɢɯ� ɞɟɬɟɪɦɢɧɚɧɬ�� ɨɬɜɟɬɫɬɜɟɧɧɵɯ� ɡɚ� ɜɢɪɭɥɟɧɬɧɨɫɬɶ�6�� DXUHXV�� Ⱦɟɬɟɤɰɢɹ�
ɝɟɧɨɜ�ɫɭɩɟɪɚɧɬɢɝɟɧɨɜ��ɤɨɞɢɪɭɸɳɢɯ�ɫɟɤɪɟɰɢɸ�ɷɧɬɟɪɨɬɨɤɫɢɧɨɜ�Ⱥ��ȼ��ɋ�ɢ�ɬɨɤɫɢɧɚ�
ɫɢɧɞɪɨɦɚ�ɬɨɤɫɢɱɟɫɤɨɝɨ�ɲɨɤɚ��ɩɨɤɚɡɚɥɚ�ɫɪɚɜɧɢɬɟɥɶɧɨ�ɧɢɡɤɭɸ�ɱɚɫɬɨɬɭ�ɪɚɫɩɪɨɫɬɪɚ�
ɧɟɧɢɹ�ɝɟɧɨɜ�VHD��������VHE��������WVVW�������ɜ�ɬɨ�ɜɪɟɦɹ�ɤɚɤ�ɝɟɧ�VHF�ɜɵɹɜɥɟɧ�ɜ������
Ƚɟɧ�ɥɟɣɤɨɰɢɞɢɧɚ�ɉɚɧɬɨɧ�ȼɚɥɟɣɬɚɣɧɚ��OXN6�)��ɨɛɧɚɪɭɠɟɧ�ɭ�����ɲɬɚɦɦɨɜ��ɇɚɛɥɸ�
ɞɚɥɢ�ɪɚɡɥɢɱɧɨɟ�ɫɨɱɟɬɚɧɢɟ�ɝɟɧɨɜ�ɜɢɪɭɥɟɧɬɧɨɫɬɢ��ȼ�ɝɟɧɨɦɟ������ɢɫɫɥɟɞɨɜɚɧɧɵɯ�
6��DXUHXV�ɨɛɧɚɪɭɠɢɥɢ�ɩɪɢɫɭɬɫɬɜɢɟ�ɜɫɟɯ�ɢɡɭɱɟɧɧɵɯ�ɝɟɧɨɜ�ɜɢɪɭɥɟɧɬɧɨɫɬɢ��ɇɚɢɛɨ�
ɥɟɟ�ɱɚɫɬɨ� ������ɨɬɦɟɱɚɥɢ�ɫɨɱɟɬɚɧɢɟ�VHF�OXN6�)��ɉɪɚɤɬɢɱɟɫɤɢ�ɭ�ɜɫɟɯ�ɢɡɭɱɟɧɧɵɯ�

ɲɬɚɦɦɨɜ�ɞɟɬɟɤɬɢɪɨɜɚɥɢ�ɧɚɥɢɱɢɟ�ɜ�ɝɟɧɨɦɟ�ɝɟɧɵ�ɮɚɤɬɨɪɨɜ�ɫɥɢɩɚɧɢɹ�±�FOI$�������
ɢ�FOI%��������ɚ�ɬɚɤɠɟ�ɝɟɧɨɜ�ɝɟɦɨɥɢɡɢɧɚ�Ⱥ�������ɢ�ɝɟɦɨɥɢɡɢɧɚ�ȼ��������Ƚɟɧɵ�ɮɢ�
ɛɪɨɧɟɤɬɢɧ�ɫɜɹɡɵɜɚɸɳɢɯ�ɛɟɥɤɨɜ�ɩɪɢɫɭɬɫɬɜɨɜɚɥɢ�ɩɨɱɬɢ�ɭ�ɩɨɥɨɜɢɧɵ�ɲɬɚɦɦɨɜ�6��
DXUHXV�±�IQ%S$��������IQ%S%��������ɇɚɢɛɨɥɟɟ�ɪɚɫɩɪɨɫɬɪɚɧɺɧɧɵɦ�ɛɵɥɨ�ɫɨɱɟɬɚɧɢɟ�
ɝɟɦɨɥɢɡɢɧɨɜ��ɮɢɛɪɨɧɟɤɬɢɧ�ɫɜɹɡɵɜɚɸɳɢɯ�ɛɟɥɤɨɜ�ɢ�ɮɚɤɬɨɪɨɜ�ɫɥɢɩɚɧɢɹ�±�KOD��KOE��
IQ%S$�%��FOI$�%����������ɚ�ɬɚɤɠɟ�ɝɟɦɨɥɢɡɢɧɨɜ�ɢ�ɮɚɤɬɨɪɨɜ�ɫɥɢɩɚɧɢɹ�±�KOD��KOE��FOI$�%�
���������Ƚɟɧɵ�ɚɞɝɟɡɢɧɨɜ�ɱɚɫɬɨ�ɨɛɧɚɪɭɠɢɜɚɥɢ�ɜ�ɫɨɱɟɬɚɧɢɢ�ɫ�ɝɟɧɚɦɢ�ɬɨɤɫɢɧɨɜ�ɫɭ�
ɩɟɪɚɧɬɢɝɟɧɨɜ��ɫɪɟɞɢ�ɤɨɬɨɪɵɯ�ɫ�ɧɚɢɛɨɥɶɲɟɣ�ɱɚɫɬɨɬɨɣ�ɞɟɬɟɤɬɢɪɨɜɚɥɢ�ɫɨɱɟɬɚɧɢɟ�
KOD��KOE��OXN6�)��FOI$�%���������

� Ⱥɧɚɥɢɡ� ɪɚɫɩɪɨɫɬɪɚɧɺɧɧɨɫɬɢ� ɝɟɧɟɬɢɱɟɫɤɢɯ� ɞɟɬɟɪɦɢɧɚɧɬ� ɜɢ�
ɪɭɥɟɧɬɧɨɫɬɢ� ɩɨɞɬɜɟɪɠɞɚɟɬ� ɩɚɬɨɝɟɧɧɨɫɬɶ� ɜɵɞɟɥɟɧɧɵɯ� ɨɬ� ɨɛɟɡɶɹɧ� ɢɡɨɥɹɬɨɜ� 6��
DXUHXV�� Ƚɟɧɵ�ɮɚɤɬɨɪɨɜ�ɜɢɪɭɥɟɧɬɧɨɫɬɢ�ɲɬɚɦɦɨɜ�6��DXUHXV� ɜɵɹɜɥɹɥɢ�ɫ�ɜɵɫɨɤɨɣ�
ɱɚɫɬɨɬɨɣ��ɜ�ɨɫɨɛɟɧɧɨɫɬɢ�ɝɟɧɵ�ɚɞɝɟɡɢɧɨɜ��ɢɝɪɚɸɳɢɟ�ɤɥɸɱɟɜɭɸ�ɪɨɥɶ�ɜ�ɢɧɮɟɤɰɢ�
ɨɧɧɨɦ�ɩɪɨɰɟɫɫɟ��Ɍɚɤɠɟ�ɧɚɫɬɨɪɚɠɢɜɚɟɬ�ɨɛɧɚɪɭɠɟɧɢɟ�ɭ�ɢɡɨɥɹɬɨɜ�6��DXUHXV�ɝɟɧɟ�
ɬɢɱɟɫɤɢɯ�ɞɟɬɟɪɦɢɧɚɧɬ�ɥɟɣɤɨɰɢɞɢɧɚ��ɹɜɥɹɸɳɟɝɨɫɹ�ɦɚɪɤɟɪɨɦ�ɬɹɠɺɥɨɝɨ�ɢɧɮɟɤɰɢ�
ɨɧɧɨɝɨ�ɩɪɨɰɟɫɫɚ�

6FLHQWLILF�5HVHDUFK�,QVWLWXWH�RI�0HGLFDO�3ULPDWRORJ\��6RFKL��5XVVLD
7R�GHWHUPLQH�WKH�YLUXOHQFH�SURILOH�RI�6WDSK\ORFRFFXV�

DXUHXV�VWUDLQV�LVRODWHG�IURP�PRQNH\V�
130 6��DXUHXV�LVRODWHV�IURP�YDULRXV�RUJDQV�RI�WKH�GHDG�

PRQNH\V�ZHUH� LQYHVWLJDWHG�XVLQJ�WKH�SRO\PHUDVH�FKDLQ�UHDFWLRQ��3&5��ZLWK�VSHFLILF�
ROLJRQXFOHRWLGH� SULPHUV�� V\QWKHVL]HG� E\� ³(YURJHQ´� )LUP� �5XVVLD�� WR� VRPH� YLUXOHQFH�
JHQHV� �VHD�� VHE�� VHF�� WVVW�� OXN6�)�� KOD�� KOE�� FOI$�� FOI%�� IQ%S$�� IQ%S%��� )RU� 3&5�
UHDG\�PDGH�0DVWHUPL[� ³6FUHHQ0L[�+6� �³(YURJHQ´�)LUP��ZHUH�XVHG��9LVXDOL]DWLRQ�RI�
DPSOLILFDWLRQ�SURGXFWV�ZDV�FDUULHG�RXW�XVLQJ�JHO�HOHFWURSKRUHVLV��7KH�VL]H�RI�DPSOLFRQV�
ZDV�GHWHUPLQHG�XVLQJ�'1$�PDUNHU����������Q��S���³(YURJHQ´�)LUP��

�$OO�WKH�LVRODWHV�ZHUH�FKDUDFWHUL]HG�E\�D�ZLGH�UDQJH�RI�JHQHWLF�GHWHUPLQDQWV�
UHVSRQVLEOH� IRU�6��DXUHXV�YLUXOHQFH��'HWHFWLRQ�RI�VXSHUDQWLJHQV�JHQHV�HQFRGLQJ� WKH�
VHFUHWLRQ�RI�HQWHURWR[LQV�$��%��&�DQG�WR[LQ�RI�WR[LF�VKRFN�V\QGURPH�VKRZHG�D�UHODWLYHO\�
ORZ� LQFLGHQFH� RI� VHD� JHQHV� ������� VHE� ������� WVVW� ������ ZKLOH� WKH� VHF� JHQH� ZDV�
GHWHFWHG�LQ������7KH�3DQWRQ�9DOHQWDLQ�OHXNRFLGLQ�JHQH��OXN6�)��ZDV�IRXQG�LQ�����RI�
WKH�VWUDLQV��$�GLIIHUHQW�FRPELQDWLRQV�RI�YLUXOHQFH�JHQHV�ZDV�REVHUYHG��,Q�WKH�JHQRPH�
RI������RI�WKH�LQYHVWLJDWHG�6��DXUHXV�WKH�SUHVHQFH�RI�DOO�VWXGLHG�YLUXOHQFH�JHQHV�ZDV�
IRXQG��7KH�PRVW�IUHTXHQW�FRPELQDWLRQ�RI�VHF�OXN6�)�������ZDV�QRWHG��,Q�WKH�PDMRULW\�RI�
WKH�VWXGLHG�JHQRPHV��WKH�VWUDLQV�RI�FOXPSLQJ�IDFWRUV�JHQHV�±�FOI$�������DQG�FOI%�������
DV�ZHOO�DV�KHPRO\VLQ�$�������DQG�KHPRO\VLQ�%�������JHQHV�ZHUH�GHWHFWHG��7KH�JHQHV�
RI�ILEURQHFWLQ�ELQGLQJ�SURWHLQV�ZHUH�SUHVHQW�LQ�DOPRVW�KDOI�RI�6��DXUHXV�VWUDLQV�±�IQ%S$�
�������IQ%S%��������7KH�PRVW�FRPPRQ�FRPELQDWLRQ�ZDV�D�FRPELQDWLRQ�RI�KHPRO\VLQV��
ILEURQHFWLQ�ELQGLQJ�SURWHLQV�DQG�FODPSLQJ�IDFWRUV�±�KOD��KOE��IQ%S$�%��FOI$�%����������
KHPRO\VLQV�DQG�DGKHVLRQ�IDFWRUV�±�KOD��KOE��FOI$�%����������7KH�DGKHVLRQ�JHQHV�ZHUH�
RIWHQ� IRXQG� LQ�FRPELQDWLRQ�ZLWK� WKH�JHQHV�RI�VXSHUDQWLJHQ� WR[LQV��DPRQJ�ZKLFK� WKH�
FRPELQDWLRQ�RI�KOD��KOE��OXN6�)��FOI$�%���������ZDV�GHWHFWHG�ZLWK�WKH�KLJKHVW�IUHTXHQF\�

� 7KH� DQDO\VLV� RI� WKH� JHQHWLF� YLUXOHQFH� GHWHUPLQDWLRQ� SUHYDOHQFH�
FRQILUPV�WKH�SDWKRJHQLFLW\�RI�6��DXUHXV�VWUDLQV�LVRODWHG�IURP�WKH�PRQNH\V��7KH�JHQHV�
RI�YLUXOHQFH�IDFWRUV�RI�6��DXUHXV�VWUDLQV�ZHUH�IRXQG�ZLWK�KLJK�IUHTXHQF\��HVSHFLDOO\�WKH�
JHQHV�RI�DGKHVLRQ��ZKLFK�SOD\�D�NH\�UROH�LQ�WKH�LQIHFWLRXV�SURFHVV��$OVR��WKH�DODUPLQJ�
IDFWRU� LV� WKH�GHWHFWLRQ�RI� JHQHWLF� GHWHUPLQDWLRQV�RI� OHXNRFLGLQ� LQ�6�� DXUHXV� LVRODWHV��
ZKLFK�LV�D�PDUNHU�RI�D�VHYHUH�LQIHFWLRXV�SURFHVV�

  
1 ɋɟɜɟɪɨ�Ɂɚɩɚɞɧɵɣ�ɝɨɫɭɞɚɪɫɬɜɟɧɧɵɣ�ɦɟɞɢɰɢɧɫɤɢɣ�ɭɧɢɜɟɪɫɢɬɟɬ�ɢɦ��ɂ�ɂ��
Ɇɟɱɧɢɤɨɜɚ��2Ʉɥɢɧɢɱɟɫɤɚɹ�ɢɧɮɟɤɰɢɨɧɧɚɹ�ɛɨɥɶɧɢɰɚ�ɢɦ��ɋ�ɉ��Ȼɨɬɤɢɧɚ��ɋɚɧɤɬ�
ɉɟɬɟɪɛɭɪɝ��Ɋɨɫɫɢɹ

Ɂɚɛɨɥɟɜɚɟɦɨɫɬɶ� ɝɪɢɩɩɨɦ� ɧɚɫɟɥɟɧɢɹ� ɋɚɧɤɬ�ɉɟɬɟɪɛɭɪɝɚ� ɟɠɟɝɨɞɧɨ� ɜ� ��������
ɪɚɡɚ�ɩɪɟɜɵɲɚɟɬ�ɬɚɤɨɜɭɸ�ɜ�ɫɬɪɚɧɟ�

�ɢɡɭɱɟɧɢɟ�ɨɪɝɚɧɢɡɚɰɢɢ�ɢɦɦɭɧɢɡɚɰɢɢ�ɩɪɨɬɢɜ�ɝɪɢɩɩɚ�ɧɚɫɟɥɟɧɢɹ�ɋɚɧɤɬ�
ɉɟɬɟɪɛɭɪɝɚ�

�Ɉɛɨɛɳɟɧɢɟ�ɦɚɬɟɪɢɚɥɨɜ�ɮɨɪɦ�ɫɬɚɬɢɫɬɢɱɟɫɤɨɣ�ɨɬɱɟɬ�
ɧɨɫɬɢ�ɮ��ʋ��ɢ�ɪɚɡɪɚɛɨɬɚɧɧɵɯ�ɚɧɚɥɢɬɢɱɟɫɤɢɯ�ɬɚɛɥɢɰ�

�Ⱦɥɹ�ɢɦɦɭɧɢɡɚɰɢɢ�ɧɚɫɟɥɟɧɢɹ�ɜ�ɪɚɦɤɚɯ�ɧɚɰɢɨɧɚɥɶɧɨɝɨ�ɤɚɥɟɧɞɚ�
ɪɹ�ɩɪɨɮɢɥɚɤɬɢɱɟɫɤɢɯ�ɩɪɢɜɢɜɨɤ�ɡɚ�ɫɱɟɬ�ɫɪɟɞɫɬɜ�ɛɸɞɠɟɬɚ�Ɋɨɫɫɢɣɫɤɨɣ�Ɏɟɞɟɪɚɰɢɢ�
ɜ������ ɝ��ɛɵɥɨ�ɩɨɥɭɱɟɧɨ�����������ɞɨɡ� ɝɪɢɩɩɨɡɧɵɯ�ɜɚɤɰɢɧ�©ɋɨɜɢɝɪɢɩɩª��ɜ�ɬɨɦ�
ɱɢɫɥɟ�ɞɥɹ�ɜɚɤɰɢɧɚɰɢɢ�ɞɟɬɟɣ�ɞɨ����ɥɟɬ�ɢ�ɛɟɪɟɦɟɧɧɵɯ�ɠɟɧɳɢɧ�±���������ɞɨɡ��Ⱦɨ�
ɩɨɥɧɢɬɟɥɶɧɨ�ɡɚ�ɫɱɟɬ�ɫɪɟɞɫɬɜ�ɝɨɪɨɞɫɤɨɝɨ�ɛɸɞɠɟɬɚ�ɢ�ɩɪɟɞɩɪɢɹɬɢɣ�ɛɵɥɨ�ɡɚɤɭɩɥɟɧɨ�
��������ɞɨɡ� ɝɪɢɩɩɨɡɧɵɯ�ɜɚɤɰɢɧ��Ɂɚ�ɯɨɞɨɦ�ɢɦɦɭɧɢɡɚɰɢɢ�ɧɚɫɟɥɟɧɢɹ�ɢ�ɪɚɫɯɨɞɨɦ�
ɜɚɤɰɢɧ� ɛɵɥ� ɭɫɬɚɧɨɜɥɟɧ�ɦɨɧɢɬɨɪɢɧɝ�� ɪɟɡɭɥɶɬɚɬɵ� ɤɨɬɨɪɨɝɨ� ɟɠɟɧɟɞɟɥɶɧɨ� ɨɛɫɭɠ�
ɞɚɥɢ�ɜ�Ʉɨɦɢɬɟɬɟ�ɩɨ�ɡɞɪɚɜɨɨɯɪɚɧɟɧɢɸ��ɧɚ�ɡɚɫɟɞɚɧɢɹɯ�ɝɥɚɜ�ɚɞɦɢɧɢɫɬɪɚɰɢɣ�ɪɚɣ�
ɨɧɨɜ�ɢ�ɝɨɪɨɞɚ�

Ⱦɥɹ�ɢɦɦɭɧɢɡɚɰɢɢ�ɜɡɪɨɫɥɨɝɨ�ɧɚɫɟɥɟɧɢɹ�ɜ�ɪɚɣɨɧɚɯ�ɛɵɥɚ�ɨɪɝɚɧɢɡɨɜɚɧɚ�ɪɚɛɨ�
ɬɚ�ɩɪɢɜɢɜɨɱɧɵɯ�ɛɪɢɝɚɞ��ȿɠɟɧɟɞɟɥɶɧɨ�ɧɚ�ɩɪɟɞɩɪɢɹɬɢɹɯ�ɢ�ɜ�ɨɪɝɚɧɢɡɚɰɢɹɯ�ɪɚɛɨɬɚ�
ɥɢ�ɞɨ�����ɩɪɢɜɢɜɨɱɧɵɯ�ɛɪɢɝɚɞ��ɩɪɢɜɢɬɵ���������ɱɟɥɨɜɟɤ��ɱɬɨ�ɫɨɫɬɚɜɢɥɨ�������
ɨɬ�ɩɥɚɧɚ�ɩɪɢɜɢɜɨɤ�ɜɡɪɨɫɥɨɝɨ�ɧɚɫɟɥɟɧɢɹ��Ȼɨɥɶɲɨɣ�ɩɨɩɭɥɹɪɧɨɫɬɶɸ�ɭ�ɧɚɫɟɥɟɧɢɹ�
ɩɨɥɶɡɨɜɚɥɢɫɶ� ɩɨɞɜɢɠɧɵɟ� ɩɪɢɜɢɜɨɱɧɵɟ� ɩɭɧɤɬɵ�� ɨɪɝɚɧɢɡɨɜɚɧɧɵɟ� ɭ� ɫɬɚɧɰɢɣ�ɦɟ�
ɬɪɨɩɨɥɢɬɟɧɚ�� ɠɟɥɟɡɧɨɞɨɪɨɠɧɵɯ� ɫɬɚɧɰɢɣ�� ɡɞɚɧɢɣ� ɬɨɪɝɨɜɵɯ� ɰɟɧɬɪɨɜ�� ɝɞɟ� ɛɵɥɨ�
ɩɪɢɜɢɬɨ���������ɱɟɥɨɜɟɤ��Ɉɫɨɛɨɟ�ɜɧɢɦɚɧɢɟ�ɛɵɥɨ�ɭɞɟɥɟɧɨ�ɢɦɦɭɧɢɡɚɰɢɢ�ɥɢɰ�ɫ�
ɯɪɨɧɢɱɟɫɤɢɦɢ�ɡɚɛɨɥɟɜɚɧɢɹɦɢ��ɢɡ�ɢɯ�ɱɢɫɥɚ�ɛɵɥɢ�ɩɪɢɜɢɬɵ���������ɱɟɥɨɜɟɤ��Ɉɯ�
ɜɚɬ�ɩɪɢɜɢɜɤɚɦɢ�ɪɚɛɨɬɧɢɤɨɜ�ɦɟɞɢɰɢɧɫɤɢɯ�ɨɪɝɚɧɢɡɚɰɢɣ�ɫɨɫɬɚɜɢɥ��������ȼɫɟɝɨ�ɡɚ�
ɜɪɟɦɹ�ɩɪɢɜɢɜɨɱɧɨɣ�ɤɚɦɩɚɧɢɢ�ɛɵɥɨ�ɩɪɢɜɢɬɨ�����������ɱɟɥɨɜɟɤ��ɜ�ɬɨɦ�ɱɢɫɥɟ������
����ɞɟɬɟɣ���������ɛɟɪɟɦɟɧɧɵɯ���������ɩɪɢɡɵɜɧɢɤɨɜ��ȼɩɟɪɜɵɟ�ɜ������ɝ��ɩɨɤɚɡɚ�
ɬɟɥɶ�ɨɯɜɚɬɚ�ɩɪɢɜɢɜɤɚɦɢ�ɩɪɨɬɢɜ�ɝɪɢɩɩɚ�ɧɚɫɟɥɟɧɢɹ�ɝɨɪɨɞɚ�ɫɨɫɬɚɜɢɥ��������ɱɬɨ�ɩɨ�
ɡɜɨɥɢɥɨ� ɨɬɫɪɨɱɢɬɶ� ɷɩɢɞɟɦɢɱɟɫɤɢɣ� ɩɨɞɴɟɦ� ɡɚɛɨɥɟɜɚɟɦɨɫɬɢ� ɝɪɢɩɩɨɦ� ɜ� ɨɫɟɧɧɢɣ�
ɫɟɡɨɧ������ɝ�

Ⱦɥɹ�ɭɫɩɟɲɧɨɣ�ɤɚɦɩɚɧɢɢ�ɢɦɦɭɧɢɡɚɰɢɢ�ɧɚɫɟɥɟɧɢɹ�ɩɪɨɬɢɜ�ɝɪɢɩ�
ɩɚ�ɧɟɨɛɯɨɞɢɦɚ�ɢ�ɜ�ɞɚɥɶɧɟɣɲɟɦ�ɤɨɨɪɞɢɧɚɰɢɹ�ɞɟɹɬɟɥɶɧɨɫɬɢ�ɭɱɪɟɠɞɟɧɢɣ�ɡɞɪɚɜɨ�
ɨɯɪɚɧɟɧɢɹ��ɩɪɨɞɨɥɠɟɧɢɟ�ɩɪɚɤɬɢɤɢ�ɩɪɨɜɟɞɟɧɢɹ�ɩɪɢɜɢɜɨɤ�ɜ�ɩɨɞɜɢɠɧɵɯ�ɩɪɢɜɢɜɨɱ�
ɧɵɯ�ɩɭɧɤɬɚɯ��ɩɨɜɵɲɟɧɢɟ�ɩɪɢɜɟɪɠɟɧɧɨɫɬɢ�ɧɚɫɟɥɟɧɢɹ�ɢɦɦɭɧɢɡɚɰɢɢ�ɩɪɨɬɢɜ�ɝɪɢɩ�
ɩɚ�


