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7+(�,1)/8(1&(�2)�+<3(5352/$&7,1(0,$�21�7+(�/(9(/�2)�(675$',2/
$1'�352*(67(521(�,1�:20(1

0LUH�6SDVRY
)DFXOW\�RI�0HGLFDO�6FLHQFH��8QLYHUVLW\ Ä*RFH�'HOFHY³� 6WLS� 5HSXEOLF�RI�1RUWK�0DFHGRQLD��

PLUH�VSDVRY#XJG�HGX�PN
9HULFD�6SDVRYɚ

&OLQLFDO�+RVSLWDO�� 6WLS��5HSXEOLF�RI�1RUWK�0DFHGRQLD� YHULFD�VSDVRYD#\DKRR�FRP
+ULVWLMDQ�6SDVRY

)DFXOW\�RI�1DWXUDO�6FLHQFHV�DQG�0DWKHPDWLFV��8QLYHUVLW\�Ä6W��&\ULO�DQG�0HWKRGLXV³� 6NRSMH� 5HSXEOLF�RI�
1RUWK�0DFHGRQLD� VSDVRY�KULVWLMDQ#JPDLO�FRP

9DOMGULQD�$MHWL
)DFXOW\�RI�1DWXUDO�6FLHQFHV�DQG�0DWKHPDWLFV��8QLYHUVLW\�Ä6W��&\ULO�DQG�0HWKRGLXV³� 6NRSMH� 5HSXEOLF�RI�

1RUWK�0DFHGRQLD

$EVWUDFW�� 3URODFWLQ� LV� D� SRO\SHSWLGH� KRUPRQH� WKDW� LV� V\QWKHVL]HG� DQG� VHFUHWHG� E\� VSHFLDOL]HG� FHOOV� LQ� WKH�
DGHQRK\SRSK\VLV� FDOOHG� ODFWRWURSKV�([FUHWLRQ� RI� SURODFWLQ� IURP� ODFWRWURSKV� LV� UHJXODWHG� E\� QHXURKRUPRQHV� RU�
QHXURWUDQVPLWWHUV� ZKR� DUH� VHFUHWHG� LQ� WKH� K\SRWKDODPXV�� DQG� WKH\� KDYH� D� VWLPXODWLQJ� RU� LQKLELWLQJ� UROH� LQ� LWV�
VHFUHWLRQ�%\�PDLQWDLQLQJ�D�EDODQFH�LQ�WKH�H[FUHWLRQ�RI�WKHVH�IDFWRUV��WKH�OHYHO�RI�SURODFWLQ�FRQFHQWUDWLRQ�LQ�WKH�VHUXP�
LV�ZLWKLQ�QRUPDO�UHIHUHQFH�OLPLWV�'LVUXSWLRQ�RI�GRSDPLQH�H[FUHWLRQ�DV�WKH�VWURQJHVW�LQKLELWRU�RI�SURODFWLQ�VHFUHWLRQ�
LQFUHDVHV�WKH�OHYHO�RI�SURODFWLQ� D�FRQGLWLRQ�NQRZQ�DV�K\SHUSURODFWLQDHPLD��$�SURORQJHG�LQFUHDVH�LQ�SURODFWLQ�OHYHOV�
LQ�VHUXP��LQ�WKH�DEVHQFH�RI�SUHJQDQF\�RU�ODFWDWLRQ�LV�UHIHUUHG�WR�DV�SDWKRORJLFDO�K\SHUSWRSHFWLQHPLD��ZKLFK�LV�PRVW�
FRPPRQ�LQ�ZRPHQ��3K\VLRORJLFDO�FRQGLWLRQV�LQ�ZKLFK�DQ�LQFUHDVHG�OHYHO�RI�SURODFWLQ�DSSHDUV��DQG�ZKLFK�DUH�QRW�D�
GLVHDVH��DUH�SUHJQDQF\��EUHDVW�IHHGLQJ��QLSSOH�VWLPXODWLRQ��SK\VLFDO�DFWLYLW\��VWUHVV�FRQGLWLRQ��ORQJHU�WHUP�VOHHS��DQG�
PRUH�
7KH� DLP� RI� WKH� VWXG\� ZDV� WR� GHWHUPLQH� WKH� OHYHO� RI� SURODFWLQ� LQ� WKH� JURXS� RI� SDWLHQWV� ZLWK� FRQILUPHG�
K\SHUSURODFWLQDHPLD��FRPSDUHG�ZLWK�WKH�FRQWURO�JURXS�RI�SDWLHQWV��DQG�DW�WKH�VDPH�WLPH�WR�DQDO\]H�WKH�LQIOXHQFH�RI�
K\SHUSURODFWLQHPLD�RQ�WKH�OHYHO�RI�RYDULDQ�VWHURLGV��HVWUDGLRO��DQG�SURJHVWHURQH�LQ�WKH�K\SHUSURODFWLQHPLF�JURXS�RI�
SDWLHQWV�LQ� UHODWLRQ� WR� WKH�FRQWURO�JURXS��3DWLHQWV�DJHG�������\HDUV�ZLWK�SUH�HVWDEOLVKHG�K\SHUSURODFWLQDHPLD�ZHUH�
H[DPLQHG��3URODFWLQ��HVWUDGLRO�DQG�SURJHVWHURQH�ZHUH�H[DPLQHG��3DWLHQWV�ZHUH�GLYLGHG�LQWR�WKUHH�JURXSV��D�FRQWURO�
JURXS� RI� SDWLHQWV�ZLWK� YDOXHV� IRU� SURODFWLQ�ZLWKLQ� WKH� OLPLWV� RI� WKH� UHIHUHQFH�� D� JURXS� RI� SDWLHQWV�ZLWK� GLDJQRVHG�
K\SHUSURODFWLQDHPLD�WKDW� LV� DQ� HOHYDWHG� OHYHO� RI� SURODFWLQ� DQG� D� JURXS� XQGHU� WKH� WKHUDS\� ZLWK� %URPHUJRQ� RU�
'RVWLQH[�
2XU�UHVXOWV�VXJJHVW�WKDW�LQ�K\SHUSURODFWLQHPLD�WKH�FRQFHQWUDWLRQ�RI�SURODFWLQ�LQ�SDWLHQWV�LV�VLJQLILFDQWO\�LQFUHDVHG�LQ�
UHODWLRQ� WR� WKH�FRQWURO�JURXS��EXW�DIWHU� WUHDWPHQW�ZLWK�'RVWLQH[�RU�%URPHUJRQ� LQ� WKH� WUHDWHG�JURXS�RI�SDWLHQWV�� WKH�
OHYHO�RI�SURODFWLQ�VLJQLILFDQWO\�GHFUHDVHV�WR�FRQFHQWUDWLRQV�FORVH�WR WKH�FRQWURO�JURXS��,Q�K\SHUSURODFWLQHPLF�SDWLHQWV��
WKH� VHUXP� HVWUDGLRO� OHYHO�ZDV� VLJQLILFDQWO\� UHGXFHG�ZLWK� UHVSHFW� WR� WKH� FRQWURO� JURXS�� EXW�ZLWK� WKH� DSSOLFDWLRQ� RI�
DQWLSURODFWLQ� WKHUDS\� WKH� FRQFHQWUDWLRQ� VLJQLILFDQWO\� LQFUHDVHG� WR� OHYHOV� FORVH� RU� KLJKHU FRPSDUHG� WR� WKH� FRQWURO�
JURXS��7KH�YDOXH�RI�SURJHVWHURQH� LQ�K\SHUSURODFWLQHPLF�SDWLHQWV� LV� VLJQLILFDQWO\� UHGXFHG� LQ� UHODWLRQ� WR� WKH�FRQWURO�
JURXS��EXW�LQ�WKH�WUHDWHG�JURXS�RI�SDWLHQWV�ZLWK�%URPHUJRQ�RU�'RVWLQH[�WKHUH�LV�D�VLJQLILFDQW�LQFUHDVH�LQ�SURJHVWHURQH�
LQ�WKH�VHUXP�WR�OHYHOV�WKDW�DUH�VOLJKWO\�KLJKHU�FRPSDUHG�WR�WKH�YDOXHV�IRU�SURJHVWHURQH�IURP�WKH�FRQWURO�JURXS�
.H\ZRUGV� SURODFWLQ��HVWUDGLRO��SURJHVWHURQH��K\SHUSURODFWLQDHPLD��IHUWLOLW\�

ȼɅɂȳȺɇɂȿɌɈ�ɇȺ�ɏɂɉȿɊɉɊɈɅȺɄɌɂɇȿɆɂȳȺɌȺ�ȼɊɁ�ɇɂȼɈɌɈ�ɇȺ�
ȿɋɌɊȺȾɂɈɅ�ɂ�ɉɊɈȽȿɋɌȿɊɈɇ��ɄȺȳ�ɀȿɇɂɌȿ

Ɇɢɪɟ�ɋɩɚɫɨɜ
Ɏɚɤɭɥɬɟɬ�ɡɚ�ɦɟɞɢɰɢɧɫɤɢ�ɧɚɭɤɢ��ɍɧɢɜɟɪɡɢɬɟɬ�ÄȽɨɰɟ�Ⱦɟɥɱɟɜ³�ɒɬɢɩ��Ɋɟɩɭɛɥɢɤɚ�ɋɟɜɟɪɧɚ�

Ɇɚɤɟɞɨɧɢʁɚ��PLUH�VSDVRY#XJG�HGX�PN
ȼɟɪɢɰɚ�ɋɩɚɫɨɜɚ

ȳ�Ɂ�ɍ��Ʉɥɢɧɢɱɤɚ�Ȼɨɥɧɢɰɚ��ɒɬɢɩ��Ɋɟɩɭɛɥɢɤɚ�ɋɟɜɟɪɧɚ�Ɇɚɤɟɞɨɧɢʁɚ��YHULFD�VSDVRYD#\DKRR�FRP
ɏɪɢɫɬɢʁɚɧ�ɋɩɚɫɨɜ

ɉɪɢɪɨɞɧɨ�ɦɚɬɟɦɚɬɢɱɤɢ�ɮɚɤɭɥɬɟɬ��ɍɧɢɜɟɪɡɢɬɟɬ�Äɋɜ��Ʉɢɪɢɥ�ɢ�Ɇɟɬɨɞɢʁ³� ɋɤɨɩʁɟ��Ɋɟɩɭɛɥɢɤɚ�
ɋɟɜɟɪɧɚ�Ɇɚɤɟɞɨɧɢʁɚ� VSDVRY�KULVWLMDQ#JPDLO�FRP
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ȼɚʂɞɪɢɧɚ�Ⱥʁɟɬɢ
ɉɪɢɪɨɞɧɨ�ɦɚɬɟɦɚɬɢɱɤɢ�ɮɚɤɭɥɬɟɬ��ɍɧɢɜɟɪɡɢɬɟɬ�Äɋɜ��Ʉɢɪɢɥ�ɢ�Ɇɟɬɨɞɢʁ³� ɋɤɨɩʁɟ��Ɋɟɩɭɛɥɢɤɚ�

ɋɟɜɟɪɧɚ�Ɇɚɤɟɞɨɧɢʁɚ

Ɋɟɡɢɦɟ� ɉɪɨɥɚɤɬɢɧɨɬ�ɩɪɟɬɫɬɚɜɭɜɚ�ɩɨɥɢɩɟɩɬɢɞɟɧ�ɯɨɪɦɨɧ�ɤɨʁ�ɫɟ�ɫɢɧɬɟɬɢɡɢɪɚ�ɢ�ɢɡɥɚɱɭɜɚ�ɨɞ�ɫɩɟɰɢʁɚɥɢɡɢɪɚɧɢ�
ɤɥɟɬɤɢ� ɜɨ� ɚɞɟɧɨɯɢɩɨɮɢɡɚɬɚ� ɧɚɪɟɱɟɧɢ� ɥɚɤɬɨɬɪɨɮɢ�� ɂɡɥɚɱɭɜɚʃɟɬɨ� ɧɚ� ɩɪɨɥɚɤɬɢɧɨɬ� ɨɞ� ɥɚɤɬɨɬɪɨɮɢɬɟ� ɟ�
ɪɟɝɭɥɢɪɚɧɨ�ɨɞ�ɫɬɪɚɧɚ�ɧɚ�ɧɟɜɪɨɯɨɪɦɨɧɢ�ɢɥɢ�ɧɟɜɪɨɬɪɚɧɫɦɢɬɟɪɢ�ɤɨɢ�ɫɟ�ɥɚɱɚɬ�ɜɨ�ɯɢɩɨɬɚɥɚɦɭɫɨɬ�ɢ�ɢɫɬɢɬɟ�ɢɦɚɚɬ�
ɫɬɢɦɭɥɢɪɚɱɤɚ�ɢɥɢ�ɢɧɯɢɛɢɪɚɱɤɚ�ɭɥɨɝɚ�ɜɨ�ɧɟɝɨɜɨɬɨ�ɥɚɱɟʃH� ɋɨ�ɨɞɪɠɭɜɚʃɟ�ɧɚ�ɪɚɦɧɨɬɟɠɚ�ɜɨ�ɢɡɥɚɱɭɜɚʃɟɬɨ�ɧɚ�
ɨɜɢɟ� ɮɚɤɬɨɪɢ� ɧɢɜɨɬɨ� ɧɚ� ɤɨɧɰɟɧɬɪɚɰɢʁɚ� ɧɚ� ɩɪɨɥɚɤɬɢɧɨɬ� ɜɨ� ɫɟɪɭɦɨɬ� ɫɟ� ɞɜɢɠɢ� ɜɨ� ɧɨɪɦɚɥɧɢ� ɪɟɮɟɪɟɧɬɢ�
ɝɪɚɧɢɰɢ��ɇɚɪɭɲɭɜɚʃɟɬɨ�ɜɨ�ɢɡɥɚɱɭɜɚʃɟ�ɧɚ�ɞɨɩɚɦɢɧɨɬ�ɤɚɤɨ�ɧɚʁɫɢɥɟɧ�ɢɧɯɢɛɢɬɨɪ�ɧɚ�ɩɪɨɥɚɤɬɢɧɫɤɚɬɚ�ɫɟɤɪɟɰɢʁɚ�
ɝɨ� ɡɝɨɥɟɦɭɜɚ� ɧɢɜɨɬɨ� ɧɚ� ɩɪɨɥɚɤɬɢɧɨɬ�� ɫɨɫɬɨʁɛɚ� ɩɨɡɧɚɬɚ� ɤɚɤɨ� ɯɢɩɟɪɩɪɨɥɚɤɬɢɧɟɦɢʁɚ�� ɉɨɞɨɥɝɨɬɪɚʁɧɨ�
ɡɝɨɥɟɦɭɜɚʃɟ�ɧɚ�ɧɢɜɨɬɨ�ɧɚ�ɫɟɪɭɦɫɤɢɨɬ�ɩɪɨɥɚɤɬɢɧ��ɜɨ�ɨɬɫɭɫɬɜɨ�ɧɚ�ɛɪɟɦɟɧɨɫɬ�ɢɥɢ�ɥɚɤɬɚɰɢʁɚ�ɫɟ�ɨɡɧɚɱɭɜɚ�ɤɚɤɨ�
ɩɚɬɨɥɨɲɤɚ�ɯɢɩɟɪɩɬɨɥɚɤɬɢɧɟɦɢʁɚ��ɤɨʁɚ�ɧɚʁɱɟɫɬɨ�ɫɟ�ʁɚɜɭɜɚ�ɤɚʁ�ɠɟɧɢ��Ɏɢɡɢɨɥɨɲɤɢɬɟ�ɫɨɫɬɨʁɛɢ�ɩɪɢ�ɤɨɢ�ɫɟ�ʁɚɜɭɜɚ�
ɡɝɨɥɟɦɟɧɨ�ɧɢɜɨ�ɧɚ�ɩɪɨɥɚɤɬɢɧɨɬ��ɚ�ɤɨɢ�ɧɟ�ɩɪɟɬɫɬɚɜɭɜɚɚɚɬ�ɛɨɥɟɫɬ�ɫɟ�ɛɪɟɦɟɧɨɫɬɚ��ɞɨɟʃɟɬɨ��ɫɬɢɦɭɥɚɰɢʁɚɬɚ�ɧɚ�
ɛɪɚɞɚɜɢɰɢɬɟ��ɮɢɡɢɱɤɚɬɚ�ɚɤɬɢɜɧɨɫɬ��ɫɨɫɬɨʁɛɚɬɚ�ɧɚ�ɫɬɪɟɫ��ɩɨɞɨɥɝɨɬɪɚʁɧɢɨɬ�ɫɨɧ�ɢ�ɞɪɭɝɨ�
ɐɟɥɬɚ� ɧɚ� ɢɫɬɪɚɠɭɜɚʃɟɬɨ ɛɟɲɟ� ɨɩɪɟɞɟɥɭɜɚʃɟ� ɧɚ� ɧɢɜɨɬɨ� ɧɚ� ɩɪɨɥɚɤɬɢɧɨɬ� ɤɚʁ� ɝɪɭɩɚɬɚ� ɧɚ ɩɚɰɢɟɧɬɤɢ� ɫɨ�
ɤɨɧɫɬɚɬɢɪɚɧɚ�ɯɢɩɟɪɩɪɨɥɚɤɬɢɧɟɦɢʁɚ��ɫɩɨɪɟɞɟɧɢ�ɫɨ�ɤɨɧɬɪɨɥɧɚɬɚ�ɝɪɭɩɚ�ɧɚ�ɩɚɰɢɟɧɬɤɢ��ɚ�ɜɨɟɞɧɨ�ɞɚ�ɫɟ�ɚɧɚɥɢɡɢɪɚ�
ɢ�ɜɥɢʁɚɧɢɟɬɨ�ɧɚ�ɯɢɩɟɪɩɪɨɥɚɤɬɢɧɟɦɢʁɚɬɚ�ɜɪɡ�ɧɢɜɨɬɨ�ɧɚ�ɨɜɚɪɢʁɚɥɧɢɬɟ�ɫɬɟɪɨɢɞɢ��ɟɫɬɪɚɞɢɨɥ�ɢ�ɩɪɨɝɟɫɬɟɪɨɧ�ɤɚʁ�
ɯɢɩɟɪɩɪɨɥɚɤɬɢɧɟɦɢɱɧɚɬɚ�ɝɪɭɩɚ�ɧɚ�ɩɚɰɢɟɧɬɤɢ��ɜɨ�ɨɞɧɨɫ�ɧɚ�ɤɨɧɬɪɨɥɧɚɬɚ�ɝɪɭɩɚ��ɂɫɩɢɬɭɜɚɧɢ�ɛɟɚ�ɩɚɰɢɟɧɬɤɢ�ɧɚ�
ɜɨɡɪɚɫɬ� ɨɞ� ��� ɞɨ� ��� ɝɨɞɢɧɢ�� ɫɨ� ɩɪɟɬɯɨɞɧɨ� ɭɬɜɪɞɟɧɚ� ɯɢɩɟɪɩɪɨɥɚɤɬɢɧɟɦɢʁɚ�� ɋɟ� ɢɫɩɢɬɭɜɚɲɟ� ɩɪɨɥɚɤɬɢɧɨɬ��
ɟɫɬɪɚɞɢɨɥɨɬ� ɢ� ɩɪɨɝɟɫɬɟɪɨɧɨɬ��ɉɚɰɢɟɧɬɤɢɬɟ� ɛɟɚ� ɩɨɞɟɥɟɧɢ� ɜɨ� ɬɪɢ� ɝɪɭɩɢ�� ɤɨɧɬɪɨɥɧɚ� ɝɪɭɩɚ� ɧɚ� ɩɚɰɢɟɧɬɤɢ� ɫɨ�
ɜɪɟɞɧɨɫɬɢ� ɡɚ� ɩɪɨɥɚɤɬɢɧɨɬ� ɜɨ� ɝɪɚɧɢɰɢɬɟ� ɧɚ� ɪɟɮɟɪɟɧɬɧɢɬɟ�� ɝɪɭɩɚ� ɧɚ� ɩɚɰɢɟɧɬɤɢ� ɫɨ� ɞɢʁɚɝɨɫɬɢɰɢɪɚɧɚ�
ɯɢɩɟɪɩɪɨɥɚɤɬɢɧɟɦɢʁɚ�� ɨɞɧɨɫɧɨ� ɡɝɨɥɟɦɟɧɨ� ɧɢɜɨ� ɧɚ� ɩɪɨɥɚɤɬɢɧɨɬ� ɢ� ɝɪɭɩɚ� ɩɨɞ� ɬɟɪɚɩɢʁɚ� ɫɨ� %URPHUJRQ� ɢɥɢ�
'RVWLQH[�
ɇɚɲɢɬɟ� ɪɟɡɭɥɬɚɬɢ� ɫɭɝɟɪɢɪɚɚɬ� ɞɟɤɚ� ɩɪɢ� ɯɢɩɟɪɩɪɨɥɚɤɬɢɧɟɦɢʁɚɬɚ� ɤɨɧɰɟɧɬɪɚɰɢʁɚɬɚ� ɧɚ� ɩɪɨɥɚɤɬɢɧɨɬ� ɤɚʁ�
ɩɚɰɢɟɧɬɤɢɬɟ�ɫɢɝɧɢɮɢɤɚɧɬɧɨ�ɟ�ɡɝɨɥɟɦɟɧɚ�ɜɨ�ɨɞɧɨɫ�ɧɚ�ɤɨɧɬɪɨɥɧɚɬɚ�ɝɪɭɩɚ��ɧɨ�ɩɨɫɥɟ�ɬɪɟɬɦɚɧɨɬ�ɫɨ�'RVWLQH[�ɢɥɢ�
%URPHUJRQ� ɤɚʁ� ɬɪɟɬɢɪɚɧɚɬɚ� ɝɪɭɩɚ� ɧɚ� ɩɚɰɢɟɧɬɤɢ� ɧɢɜɨɬɨ� ɧɚ� ɩɪɨɥɚɤɬɢɧɨɬ� ɫɢɝɧɢɮɢɤɚɧɬɧɨ� ɫɟ� ɧɚɦɚɥɭɜɚ� ɞɨ�
ɤɨɧɰɟɧɬɪɚɰɢɢ� ɤɨɢ� ɫɟ� ɛɥɢɫɤɢ� ɧɚ� ɤɨɧɬɪɨɥɧɚɬɚ� ɝɪɭɩɚ�� Ʉɚʁ� ɯɢɩɟɪɩɪɨɥɚɤɬɢɧɟɦɢɱɧɢɬɟ� ɩɚɰɢɟɧɬɤɢ� ɧɢɜɨɬɨ� ɧɚ�
ɟɫɬɪɚɞɢɨɥɨɬ� ɜɨ� ɫɟɪɭɦɨɬ� ɡɧɚɱɢɬɟɥɧɨ� ɟ� ɧɚɦɚɥɟɧɚ� ɜɨ� ɨɞɧɨɫ� ɧɚ� ɤɨɧɬɪɨɥɧɚɬɚ� ɝɪɭɩɚ�� ɧɨ� ɫɨ� ɩɪɢɦɟɧɚɬɚ� ɧɚ�
ɚɧɬɢɩɪɨɥɚɤɬɢɧɫɤɚɬɚ� ɬɟɪɚɩɢʁɚ� ɤɨɧɰɟɧɬɪɚɰɢʁɚɬɚ� ɫɢɝɧɢɮɢɤɚɧɬɧɨ� ɫɟ� ɡɝɨɥɟɦɭɜɚɲɟ� ɞɨ� ɧɢɜɨɚ� ɛɥɢɫɤɢ� ɢɥɢ�
ɩɨɜɢɫɨɤɢ� ɫɩɨɪɟɞɟɧɢ� ɫɨ� ɤɨɧɬɪɨɥɧɚɬɚ� ɝɪɭɩɚ�� ȼɪɟɞɧɨɫɬɚ� ɧɚ� ɩɪɨɝɟɫɬɟɪɨɧɨɬ� ɤɚʁ� ɯɢɩɟɪɩɪɨɥɚɤɬɢɧɟɦɢɱɧɢɬɟ�
ɩɚɰɢɟɧɬɤɢ�ɟ�ɡɧɚɱɢɬɟɥɧɨ�ɧɚɦɚɥɟɧɚ�ɜɨ�ɨɞɧɨɫ�ɧɚ�ɤɨɧɬɪɨɥɧɚɬɚ�ɝɪɭɩɚ��ɧɨ�ɤɚʁ�ɬɪɟɬɢɪɚɧɚɬɚ�ɝɪɭɩɚ�ɧɚ�ɩɚɰɢɟɧɬɤɢ�ɫɨ�
%URPHUJRQ�ɢɥɢ�'RVWLQH[�ɞɨɚɼɚ�ɞɨ�ɫɢɝɧɢɮɢɤɚɧɬɧɨ�ɡɝɨɥɟɦɭɜɚʃɟ�ɧɚ�ɩɪɨɝɟɫɬɟɪɨɧɨɬ�ɜɨ�ɫɟɪɭɦɨɬ�ɞɨ�ɧɢɜɨɚ�ɤɨɢ�ɫɟ�
ɦɚɥɤɭ�ɩɨɜɢɫɨɤɢ�ɜɨ�ɫɩɨɪɟɞɛɚ�ɫɨ�ɜɪɟɞɧɨɫɬɢɬɟ�ɡɚ�ɩɪɨɝɟɫɬɟɪɨɧɨɬ�ɨɞ�ɤɨɧɬɪɨɥɧɚɬɚ�ɝɪɭɩɚ�
Ʉɥɭɱɧɢ�ɡɛɨɪɨɜɢ� ɩɪɨɥɚɤɬɢɧ��ɟɫɬɪɚɞɢɨɥ��ɩɪɨɝɟɫɬɟɪɨɧ��ɯɢɩɟɪɩɪɨɥɚɤɬɢɧɟɦɢʁɚ��ɮɟɪɬɢɥɧɨɫɬ�

��ȼɈȼȿȾ
ɉɪɨɥɚɤɬɢɧɨɬ� ɟ� ɯɨɪɦɨɧ� ɤɨʁ� ɫɟ� ɫɢɧɬɟɬɢɡɢɪɚ� ɢ� ɢɡɥɚɱɭɜɚ� ɨɞ� ɫɩɟɰɢʁɚɥɢɡɢɪɚɧɢ� ɤɥɟɬɤɢ� ɜɨ� ɚɞɟɧɨɯɢɩɨɮɢɡɚɬɚ�
ɥɚɤɬɨɬɪɨɮɢ��ɂɫɬɢɨɬ�ɫɟ ɫɢɧɬɟɬɢɡɢɪɚ�ɢ�ɜɨ�ɬɟɪɦɢɧɚɥɧɢɬɟ�ɚɤɫɨɧɢ�ɧɚ�ɯɢɩɨɬɚɥɚɦɭɫɨɬ��ɜɨ�ɰɟɪɟɛɪɚɥɧɢɨɬ�ɤɨɪɬɟɤɫ��
ɬɟɥɟɧɰɟɮɚɥɨɧɨɬ�� ɦɚɥɢɨɬ� ɦɨɡɨɤ�� Cɪɛɟɬɧɢɨɬ� ɦɨɡɨɤ�� ɢ� ɯɨɪɨɢɞɧɢɨɬ� ɩɥɟɤɫɭɫ�� ɉɪɨɥɚɤɬɢɧɫɤɢɬɟ� ɪɟɰɟɩɬɨɪɢ� ɫɟ�
ɦɟɦɛɪɚɧɫɤɨ�ɜɪɡɚɧɢ�ɩɪɨɬɟɢɧɢ�ɨɞ�ɤɥɚɫɚɬɚ�ɧɚ�ɰɢɬɨɤɢɧɢɧɢ��ɤɨɢ�ɫɨɞɪɠɚɬ�ɟɤɫɬɪɚɰɟɥɭɥɚɪɟɧ��ɬɪɚɧɫɦɟɦɛɪɚɧɫɤɢ�ɢ�
ɢɧɬɪɚɰɟɥɭɪɚɥɟɧ�ɞɨɦɟɧ��Ɋɚɫɩɪɨɫɬɪɚɧɟɬɨɫɬɚ�ɧɚ�ɩɪɨɥɚɤɬɢɧɫɤɢɬɟ�ɪɟɰɟɩɬɨɪɢ�ɜɨ�ɨɪɝɚɧɢɡɦɨɬ�ɟ�ɦɧɨɝɭ�ɲɢɪɨɤɚ��ɝɢ�
ɢɦɚ� ɧɚ� ɤɥɟɬɤɢɬɟ� ɤɚʁ� ɦɥɟɱɧɢɬɟ� ɠɥɟɡɞɢ�� ʁɚʁɱɧɢɰɢɬɟ�� &16�� ɯɨɪɨɢɞɧɢɨɬ� ɩɥɟɤɫɭɫ�� ɚɦɢɝɞɚɥɚɬɚ�� ɬɚɥɚɦɭɫɨɬ��
ɯɢɩɨɬɚɥɚɦɭɫɨɬ�� ɰɟɪɟɛɪɚɥɧɢɨɬ� ɤɨɪɬɟɤɫ� ɤɚɤɨ� ɢ� ɜɨ� ɨɛɥɚɫɬɚ� SRVWUHPD�� ɤɨʁɚ� ɟ� ɝɥɚɜɧɚ� ɯɟɦɨɫɟɧɡɢɬɢɜɧɚ� Rɛɥɚɫɬ�
ɧɟɞɨɫɬɚɩɧɚ� ɡɚ� ɤɪɜɧɨ�ɦɨɡɨɱɧɚɬɚ� ɛɚɪɢɟɪɚ�� ɉɪɨɥɚɤɬɢɧɨɬ� ɢɦɚ� ɢ� ɥɭɬɟɚɥɧɚ� ɮɭɧɤɰɢʁɚ� ɤɨʁ� ɫɬɪɭɤɬɭɪɧɨ� ɢ�
ɮɭɧɤɰɢɨɧɚɥɧɨ� ɝɨ� ɨɞɪɠɭɜɚ� ɢɧɬɟɝɪɢɬɟɬɨɬ� ɧɚ� FRUSXV� OXWHXP�� ɲɟɫɬ� ɞɟɧɚ� ɩɨ� ɨɩɥɨɞɭɜɚʃɟɬɨ�� ɂɡɥɚɱɭɜɚʃɟɬɨ� ɧɚ�
ɩɪɨɥɚɤɬɢɧɨɬ�ɫɟ�ɨɞɜɢɜɚ�ɩɪɟɤɭ�ɰɢɪɤɚɞɢʁɚɥɟɧ��ɨɞɧɨɫɧɨ�ɞɧɟɜɧɨ�ɧɨʅɟɧ�ɪɢɬɚɦ� ɩɪɢ�ɲɬɨ�ɧɚʁɜɢɫɨɤɢ�ɤɨɧɰɟɧɬɪɚɰɢɢ�
ɫɟ�ɢɡɥɚɱɭɜɚɚɬ�ɧɨʅɟ��ɚ�ɧɚʁɧɢɫɤɢ�ɜɨ�ɩɪɜɢɬɟ�ɭɬɪɢɧɫɤɢ�ɱɚɫɨɜɢ��6XSUDKLD]PDWLF�ɧɚɬɚ�ɨɛɥɚɫɬ�ɫɟ�ɫɦɟɬɚ�ɤɚɤɨ�ɦɟɫɬɨ�ɨɞ�
ɤɚɞɟ�ɫɟ�ɪɟɝɭɥɢɪɚ�ɨɫɥɨɛɨɞɭɜɚʃɟɬɨ�ɧɚ�ɩɪɨɥɚɤɬɢɧɨɬ��ɨɞ�ɤɚɞɟ�ɜɨ�ɬɟɤɨɬ�ɧɚ�ɫɩɢɟʃɟɬɨ�ɫɟ�ɥɚɱɢ�ɦɨʅɧɢɨɬ�ɪɟɥɢɡɢɧɝ�
ɯɨɪɦɨɧ� ɧɚ� ɩɪɨɥɚɤɬɢɧɫɤɚɬɚ� ɫɟɤɪɟɰɢʁɚ�� ɜɚɡɨɢɧɬɟɫɬɢɧɚɥɧɢɨɬ� ɩɟɩɬɢɞ� ɢ� ɨɤɫɢɬɨɰɢɧɨɬ�� ɚ� ɜɨ� ɬɟɤɨɬ� ɧɚ� ɞɟɧɨɬ��
ɦɨʅɧɢɨɬ�ɢɧɯɢɛɢɬɨɪ�ɧɚ�ɩɪɨɥɚɤɬɢɧɫɤɚɬɚ�ɫɟɤɪɟɰɢʁɚ��ɞɨɩɚɦɢɧɨɬ�
ɉɨɞɨɥɝɨɬɪɚʁɧɨ� ɡɝɨɥɟɦɭɜɚʃɟ�ɧɚ�ɧɢɜɨɬɨ�ɧɚ� ɫɟɪɭɦɫɤɢɨɬ�ɩɪɨɥɚɤɬɢɧ�� ɜɨ�ɨɬɫɭɫɬɜɨ�ɧɚ�ɛɪɟɦɟɧɨɫɬ�ɢ�ɥɚɤɬɚɰɢʁɚ� ɫɟ�
ɨɡɧɚɱɭɜɚ�ɤɚɤɨ�ɩɚɬɨɥɨɲɤɚ�ɯɢɩɟɪɩɬɨɥɚɤɬɢɧɟɦɢʁɚ��ɤɨʁɚ�ɟ�ɧɚʁɱɟɫɬɚ�ɤɚʁ�ɠɟɧɢ��ɇɚʁɝɨɥɟɦɚ�ɝɪɭɩɚ�ɧɚ�ɩɪɢɱɢɧɢɬɟɥɢ�ɡɚ�
ɯɢɩɟɪɩɪɨɥɚɤɬɢɧɟɦɢʁɚɬɚ� ɩɪɟɬɫɬɚɜɭɜɚɚɬ� ɩɚɬɨɥɨɲɤɢɬɟ� ɫɨɫɬɨʁɛɢ�� ɤɨɢ� ɩɪɟɤɭ� ɦɧɨɝɭɛɪɨʁɧɢ� ɦɟɯɚɧɢɡɦɢ�
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ɩɪɟɞɢɡɜɢɤɭɜɚɚɬ� ɩɨɪɟɦɟɬɭɜɚʃɟ� ɜɨ� ɮɭɧɤɰɢʁɚɬɚ� ɧɚ� ɯɢɩɨɮɢɡɚɬɚ� ɢ� ɯɢɩɨɬɚɥɚɦɭɫɨɬ�� Ɍɚɤɜɢɬɟ� ɩɨɪɟɦɟɬɭɜɚʃɚ� ɫɟ�
ɩɪɨɥɚɤɬɢɧɨɦɢ�ɢ�ɬɭɦɨɪɢ�ɧɚ�ɯɢɩɨɬɚɥɚɦɭɫɨɬ��ɉɪɢɦɟɧɚ�ɧɚ�ɬɟɪɚɩɢʁɚ�ɫɨ�ɞɨɩɚɦɢɧ�ɡɚ�ɞɟɥɭɜɚʃɟ�ɜɪɡ�ɟɝɡɨɝɟɧɢ�1*)�
ɪɟɰɟɩɬɨɪɢ� ɪɟɡɭɥɬɢɪɚ� ɫɨ� ɞɢɮɟɪɟɧɰɢɪɚʃɟ� ɜɨ� ɥɚɤɬɨɬɪɨɮɢɬɟ� ɢ� ɪɟɟɤɫɩɪɟɫɢʁɚ� ɧɚ� '�� ɞɨɩɚɦɢɧɫɤɢɬɟ� ɪɟɰɟɩɬɨɪɢ��
Ʉɥɢɧɢɱɤɚɬɚ�ɫɥɢɤɚ�ɧɚ�ɯɢɩɟɪɩɪɨɥɚɤɬɢɧɟɦɢʁɚɬɚ�ɟ�ɢɞɟɧɬɢɱɧɚ�ɧɟɡɚɜɢɫɧɨ�ɨɞ�ɩɪɢɱɢɧɢɬɟɥɨɬ��ɚ�ɤɚʁ�ɠɟɧɢɬɟ�ɝɥɚɜɧɨ�
ɫɟ�ɦɚɧɢɮɟɫɬɢɪɚ�ɫɨ�ɩɨɫɬɨɟʃɟ�ɧɚ�ɝɚɥɚɤɬɨɪɟɚ�ɢ�ɚɦɟɧɨɪɟɚ��

���ɐȿɅɂ�ɇȺ�ɌɊɍȾɈɌ
ɐɟɥɬɚ� ɧɚ� ɢɫɬɪɚɠɭɜɚʃɟɬɨ� ɟ� ɨɩɪɟɞɟɥɭɜɚʃɟ� ɧɚ� ɧɢɜɨɬɨ� ɧɚ� ɩɪɨɥɚɤɬɢɧɨɬ� ɤɚʁ� ɝɪɭɩɚ� ɧɚ� ɩɚɰɢɟɧɬɤɢ� ɫɨ�
ɞɢʁɚɝɧɨɫɬɢɰɢɪɚɧɚ�ɯɢɩɟɪɩɪɨɥɚɤɬɢɧɟɦɢʁɚ��ɫɩɨɪɟɞɟɧɚ�ɫɨ�ɤɨɧɬɪɨɥɧɚɬɚ�ɝɪɭɩɚ�ɧɚ�ɩɚɰɢɟɧɬɤɢ��ɐɟɥɬɚ��ɢɫɬɨ�ɬɚɤɚ��ɟ�
ɞɚ� ɫɟ� ɚɧɚɥɢɡɢɪɚ ɜɥɢʁɚɧɢɟɬɨ� ɧɚ� ɯɢɩɟɪɩɪɨɥɚɤɬɢɧɟɦɢʁɚɬɚ� ɜɪɡ� ɧɢɜɨɬɨ� ɧɚ� ɨɜɚɪɢʁɚɥɧɢɬɟ� ɫɬɟɪɨɢɞɢ�� ɟɫɬɪɚɞɢɨɥ� ɢ�
ɩɪɨɝɟɫɬɟɪɨɧ�ɤɚʁ�ɯɢɩɟɪɩɪɨɥɚɤɬɢɧɟɦɢɱɧɚɬɚ�ɝɪɭɩɚ�ɩɚɰɢɟɧɬɤɢ�ɜɨ�ɨɞɧɨɫ�ɧɚ�ɤɨɧɬɪɨɥɧɚɬɚ�ɝɪɭɩɚ�

���ɆȺɌȿɊɂȳȺɅ�ɂ�ɆȿɌɈȾɂ
ɂɫɩɢɬɭɜɚɧɢ�ɛɟɚ�ɩɚɰɢɟɧɬɤɢ�ɧɚ�ɜɨɡɪɚɫɬ�ɨɞ����ɞɨ����ɝɨɞɢɧɢ��ɫɨ�ɭɬɜɪɞɟɧɚ�ɯɢɩɟɪɩɪɨɥɚɤɬɢɧɟɦɢʁɚ��ɋɟ�ɢɫɩɢɬɭɜɚɲɟ�
ɩɪɨɥɚɤɬɢɧɨɬ��ɟɫɬɪɚɞɢɨɥɨɬ�ɢ�ɩɪɨɝɟɫɬɟɪɨɧɨɬ��ɉɚɰɢɟɧɬɤɢɬɟ�ɛɟɚ�ɩɨɞɟɥɟɧɢ�ɜɨ�ɬɪɢ�ɝɪɭɩɢ�
� ɤɨɧɬɪɨɥɧɚ�ɝɪɭɩɚ�ɧɚ�ɩɚɰɢɟɧɬɤɢ��Q ����
� ɝɪɭɩɚ�ɧɚ�ɩɚɰɢɟɧɬɤɢ�ɫɨ�ɞɢʁɚɝɨɫɬɢɰɢɪɚɧɚ�ɯɢɩɟɪɩɪɨɥɚɤɬɢɧɟɦɢʁɚ��Q �����
� ɝɪɭɩɚ�ɧɚ�ɩɚɰɢɟɧɬɤɢ�ɬɪɟɬɢɪɚɧɢ�ɫɨ�%URPHUJRQ�ɢɥɢ�'RVWLQH[��Q ���
�����Ɉɞɪɟɞɭɜɚʃɟ�ɧɚ�ɧɢɜɨɬɨ�ɧɚ�ɩɪɨɥɚɤɬɢɧ��ɫɟ�ɜɪɲɟɲɟ ɫɨ�ɯɟɦɢɥɭɦɢɧɢɫɰɟɧɬɧɚ��ɢɦɭɧɨɦɟɬɪɢɫɤɚ� ³ɫɟɧɞɜɢɱ³�
ɦɟɬɨɞɚ�� ɤɨʁɚ� ɤɨɪɢɫɬɢ� ɞɜɟ� ɪɚɡɥɢɱɧɢ� ɚɧɬɢɬɟɥɚ� ɫɩɟɰɢɮɢɱɧɢ� ɡɚ� ɪɚɡɥɢɱɧɢ� ɟɩɢɬɨɩɫɤɢ� ɚɧɬɢɝɟɧɢ�� ɱɢʁɚ�
ɤɨɧɰɟɧɬɪɚɰɢʁɚ�ɫɟ�ɨɞɪɟɞɭɜɚ��Ʉɪɜɬɚ�ɫɟ�ɡɟɦɚɲɟ�ɜɨ�ɦɨɧɨɜɟɬɢ�ɛɟɡ�ɚɧɬɢɤɨɚɝɭɥɚɧɫ��ȿɩɪɭɜɟɬɢɬɟ�ɫɟ�ɰɟɧɬɪɢɮɭɝɢɪɚɚ�
ɧɚ� ����� ɜɪɬɟɠɢ� ɜɨ� ɜɪɟɦɟ� ɨɞ� �� ɦɢɧɭɬɢ�� Ɋɟɚɝɟɧɫɨɬ� ɡɚ� ɩɪɨɥɚɤɬɢɧ� ɜɨ� ɨɫɧɨɜɚ� ɫɨɞɪɠɢ� ɰɜɪɫɬɚ� ɮɚɡɚ� ɤɨʁɚ�
ɩɪɟɬɫɬɚɜɭɜɚ� ɦɢɤɪɨɬɢɬɚɪɫɤɚ� ɩɥɨɱɚ� ɨɛɥɨɠɟɧɚ� ɫɨ� ɦɨɧɨɤɨɥɨɧɚɥɧɢ� ɚɧɬɢɩɪɨɥɚɤɬɢɧɫɤɢ� ɚɧɬɢɬɟɥɚ� ɨɞ� ɫɬɚɨɪɟɰ��
Ɍɟɱɧɚɬɚ� ɮɚɡɚ� ɨɞ� ɪɟɚɝɟɧɫɨɬ� ɫɨɞɪɠɢ� ɚɥɤɚɥɧɚ� ɮɨɫɮɚɬɚɡɚ� ɢɡɞɜɨɟɧɚ� ɨɞ� ɝɨɜɟɞɫɤɨ� ɰɪɟɜɨ� ɢ� ɤɨɧʁɭɝɢɪɚɧɚ� ɫɨ�
ɩɨɥɢɤɥɨɧɚɥɧɢ�ɚɧɬɢɩɪɨɥɚɤɬɢɧɫɤɢ�ɚɧɬɢɬɟɥɚ�ɨɞ�ɤɨɡɚ�ɢ�����J�GO�1D1��ɞɨɞɚɞɟɧ�ɤɚɤɨ�ɫɬɚɛɢɥɢɡɚɬɨɪ��ɉɪɢɦɟɪɨɤɨɬ�
ɧɚ� ɩɚɰɢɟɧɬɨɬ� ɤɨʁ� ɫɨɞɪɠɢ� ɩɪɨɥɚɤɬɢɧ� ɤɚɤɨ� ɚɧɬɢɝɟɧ� ɢ� ɪɟɚɝɟɧɫɨɬ� ɡɚ� ɚɧɚɥɢɡɚ� ɫɟ� ɢɧɤɭɛɢɪɚɚɬ� ɡɚ� ɜɪɟɦɟ� ɨɞ� ���
ɦɢɧɭɬɢ�� ȼɨ� ɩɪɢɦɟɪɨɤɨɬ� ɫɟ� ɦɟɪɢ� ɜɪɡɚɧɢɨɬ� ɩɪɨɥɚɤɬɢɧ� ɫɨ� ɦɨɧɨɤɥɨɧɚɥɧɢɬɟ� ɚɧɬɢɬɟɥɚ� ɨɞ� ɰɜɪɫɬɚɬɚ�
ɦɢɤɪɨɬɢɬɚɪɫɤɚ�ɩɥɨɱɚ��ɚ�ɧɚ�ɤɪɚʁɨɬ�ɫɟ�ɦɟɪɢ�ɯɟɦɢɥɭɦɢɧɢɫɰɟɧɰɢʁɚɬɚ�
����� Ɉɞɪɟɞɭɜɚʃɟ� ɧɚ� ɧɢɜɨɬɨ� ɧɚ� ɟɫɬɪɚɞɢɨɥ� ɫɟ� ɢɡɜɟɞɭɜɚɲɟ� ɫɨ� ɟɧɡɢɦɫɤɢ� ɨɡɧɚɱɟɧɚ�� ɯɟɦɢɥɭɦɢɧɢɫɰɟɧɬɧɚ�
ɤɨɧɤɭɪɟɧɬɧɚ�ɦɟɬɨɞɚ��ɐɜɪɫɬɚɬɚ�ɮɚɡɚ�ɨɞ�ɪɟɚɝɟɧɫɨɬ�ɫɨɞɪɠɢ�ɦɢɤɪɨɬɢɬɚɪɫɤɚ�ɩɥɨɱɚ�ɨɛɥɨɠɟɧɚ�ɫɨ�ɩɨɥɢɤɥɨɧɚɥɧɢ�
ɚɧɬɢ�ɟɫɬɪɚɞɢɨɥ�ɚɧɬɢɬɟɥɚ�ɨɞ�ɡɚʁɚɤ��Ɍɟɱɧɚɬɚ�ɮɚɡɚ�ɨɞ�ɪɟɚɝɟɧɫɨɬ�ɫɨɞɪɠɢ�ɚɥɤɚɥɧɚ�ɮɨɫɮɚɬɚɡɚ�ɨɞ�ɬɟɥɟɲɤɨ�ɰɪɟɜɨ�
ɤɨɧʁɭɝɢɪɚɧɚ� ɫɨ� ɨɛɟɥɟɠɚɧ� ɟɫɬɪɚɞɢɨɥ�� ɉɪɢɦɟɪɨɤɨɬ� ɡɚ� ɚɧɚɥɢɡɚ� ɨɞ� ɩɚɰɢɟɧɬɨɬ� ɢ� ɪɟɚɝɟɧɫɨɬ� ɨɞ� ɨɛɥɨɠɟɧɚɬɚ�
ɦɢɤɪɨɬɢɬɚɪɫɤɚ� ɩɥɨɱɚ� ɫɟ� ɢɧɤɭɛɢɪɚɚɬ� ɡɚ� ɜɪɟɦɟ�ɨɞ����ɦɢɧɭɬɢ�ɢ� ɡɚ�ɨɜɚ�ɜɪɟɦɟ� ɟɫɬɪɚɞɢɨɥɨɬ�ɨɞ�ɩɪɢɦɟɪɨɤɨɬ�ɨɞ�
ɩɚɰɢɟɧɬɨɬ� ɫɟ� ɧɚɬɩɪɟɜɚɪɭɜɚ� ɫɨ� ɟɧɡɢɦ�ɤɨɧʁɭɝɢɪɚɧɢɨɬ� ɟɫɬɪɚɞɢɨɥ� ɨɞ� ɬɟɱɧɚɬɚ� ɮɚɡɚ� ɡɚ� ɨɝɪɚɧɢɱɟɧ� ɛɪɨʁ� ɧɚ�
ɫɜɪɡɭɜɚɱɤɢ�ɦɟɫɬɚ�ɧɚ�ɚɧɬɢɬɟɥɚɬɚ�ɨɞ�ɦɢɤɪɨɬɢɬɚɪɫɤɚɬɚ�ɩɥɨɱɚ��ɇɟɜɪɡɚɧɢɨɬ�ɟɫɬɪɚɞɢɨɥ�ɨɞ�ɫɟɪɭɦɨɬ�ɧɚ�ɩɚɰɢɟɧɬɨɬ�ɢ�
ɟɧɡɢɦ�ɤɨɧʁɭɝɢɪɚɧɢɨɬ�ɟɫɬɪɚɞɢɨɥ�ɫɟ�ɨɬɫɬɪɚɧɭɜɚɚɬ�ɫɨ�ɰɟɧɬɪɢɮɭɝɚɥɧɨ�ɦɢɟʃɟ��ɇɢɜɨɬɨ�ɧɚ�ɟɫɬɪɚɞɢɨɥ�ɜɨ�ɫɟɪɭɦɨɬ�
ɧɚ�ɩɚɰɢɟɧɬɨɬ�ɩɪɟɬɫɬɚɜɭɜɚ�ɟɫɬɪɚɞɢɨɥɨɬ ɫɜɪɡɚɧ�ɡɚ�ɚɧɬɢɬɟɥɚɬɚ�ɨɞ�ɦɢɤɪɨɬɢɬɚɪɫɤɚɬɚ�ɩɥɨɱɚ��Ⱥɥɤɚɥɧɚɬɚ�ɮɨɫɮɚɬɚɡɚ�
ɝɨ� ɯɢɞɪɨɥɢɡɢɪɚ� ɯɟɦɢɥɭɦɢɧɢɫɰɟɧɬɧɢɨɬ� ɫɭɩɫɬɪɚɬ� ɢ� ɫɟ� ɞɨɛɢɜɚ� ɩɪɨɞɭɤɬ� ɤɨʁ� ɟɦɢɬɢɪɚ� ɯɟɦɢɥɭɦɢɧɢɫɰɟɧɰɢʁɚ��
Ɋɟɮɟɪɟɧɬɧɢɬɟ�ɜɪɟɞɧɨɫɬɢ�ɡɚ�ɟɫɬɪɚɞɢɨɥ�ɜɨ�ɫɟɪɭɦɨɬ�ɫɟ�ɞɜɢɠɚɬ�ɨɞ�����ɞɨ�����SJ�PO��
�����Ɉɞɪɟɞɭɜɚʃɟ�ɧɚ�ɧɢɜɨɬɨ�ɧɚ�ɩɪɨɝɟɫɬɟɪɨɧ� ɫɟ�ɜɪɲɟɲɟ�ɫɨ�ɮɥɭɨɪɨɫɰɟɧɬɧɚ�ɟɧɡɢɦɫɤɢ�ɨɡɧɚɱɟɧɚ�ɤɨɧɤɭɪɟɧɬɧɚ�
ɦɟɬɨɞɚ�

���ɊȿɁɍɅɌȺɌɂ
�����.ɨɧɰɟɧɬɪɚɰɢʁɚ�ɧɚ�ɩɪɨɥɚɤɬɢɧ�ɜɨ�ɫɟɪɭɦɨɬ
Ⱦɨɛɢɟɧɢɬɟ� ɪɟɡɭɥɬɚɬɢ� ɨɞ� ɢɫɩɢɬɭɜɚʃɚɬɚ� ɡɚ� ɧɢɜɨɬɨ� ɧɚ� ɩɪɨɥɚɤɬɢɧɨɬ� ɜɨ� ɫɟɪɭɦɨɬ� ɫɟ� ɩɪɢɤɚɠɚɧɢ� ɜɨ� ɬɚɛɟɥɚɬɚ� ɢ�
ɝɪɚɮɢɤɨɬ�ɛɪ����Ɋɟɡɭɥɬɚɬɢɬɟ�ɩɨɤɚɠɭɜɚɚɬ�ɞɟɤɚ�ɩɚɰɢɟɧɬɤɢɬɟ�ɫɨ�ɞɢʁɚɝɧɨɫɬɢɰɢɪɚɧɚ�ɯɢɩɟɪɩɪɨɥɚɤɬɢɧɟɦɢʁɚ�ɢɦɚɚɬ�
ɫɢɝɧɢɮɢɤɚɧɬɧɨ� ɩɨɜɢɫɨɤɢ� ɜɪɟɞɧɨɫɬɢ� ɡɚ� ɤɨɧɰɟɧɬɪɚɰɢʁɚɬɚ� ɧɚ� ɩɪɨɥɚɤɬɢɧɨɬ�� ɜɨ� ɨɞɧɨɫ� ɧɚ� ɤɨɧɬɪɨɥɧɚɬɚ� ɝɪɭɩɚ��
ɉɚɰɢɟɧɬɤɢɬɟ� ɫɨ� ɯɢɩɟɪɩɪɨɥɚɤɬɢɧɟɦɢʁɚ� ɩɨ� ɬɪɟɬɦɚɧɨɬ� ɫɨ� ɬɟɪɚɩɢʁɚ� ɡɚ ɧɚɦɚɥɭɜɚʃɟ� ɧɚ� ɧɢɜɨɬɨ� ɧɚ� ɩɪɨɥɚɤɬɢɧɨɬ�
ɢɦɚɚɬ�ɧɚɦɚɥɟɧɢ�ɪɟɡɭɥɬɚɬɢ�ɡɚ�ɩɪɨɥɚɤɬɢɧɨɬ�ɞɨ�ɧɢɜɨ�ɤɨɟ�ɟ�ɛɥɢɫɤɭ�ɧɚ�ɤɨɧɬɪɨɥɧɚɬɚ�ɝɪɭɩɚ��ȼɢɞɥɢɜ�ɟ�ɟɮɟɤɬɨɬ�ɨɞ�
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Ɍɚɛɟɥɚ�ɛɪ���ɉɪɨɰɟɧɬɭɚɥɧɚ�ɪɚɡɥɢɤɚ�ɩɨɦɟɼɭ�ɝɪɭɩɢɬɟ�ɢ�ɫɢɝɧɢɮɢɤɚɧɬɧɨɫɬ�ɤɚʁ�ɩɪɨɥɚɤɬɢɧɨɬ

Ƚɪɚɮɢɤ�ɛɪ���ɇɢɜɨ�ɧɚ�ɩɪɨɥɚɤɬɢɧɨɬ�ɜɨ�ɫɟɪɭɦɨɬ

���� Ʉɨɧɰɟɧɬɪɚɰɢʁɚ�ɧɚ�ɟɫɬɪɚɞɢɨɥ�ɜɨ�ɫɟɪɭɦɨɬ
Ɋɟɡɭɥɬɚɬɢɬɟ� ɨɞ� ɢɫɩɢɬɭɜɚʃɟɬɨ� ɧɚ� ɟɫɬɪɚɞɢɨɥɨɬ� ɜɨ� ɫɟɪɭɦɨɬ� ɫɟ� ɩɪɢɤɚɠɚɧɢ� ɜɨ� ɬɚɛɟɥɚɬɚ� ɢ� ɝɪɚɮɢɤɨɬ� ɛɪ���� Ɉɞ�
ɢɫɬɢɬɟ�ɫɟ�ɝɥɟɞɚ�ɞɟɤɚ�ɤɨɧɰɟɧɬɪɚɰɢʁɚɬɚ�ɧɚ�ɟɫɬɪɚɞɢɨɥɨɬ�ɤɚʁ�ɯɢɩɟɪɩɪɨɥɚɤɬɢɧɟɦɢɱɧɢɬɟ�ɩɚɰɢɟɧɬɤɢ�ɡɧɚɱɢɬɟɥɧɨ�ɫɟ�
ɧɚɦɚɥɭɜɚ�ɜɨ�ɨɞɧɨɫ�ɧɚ�ɤɨɧɬɪɨɥɧɚɬɚ�ɝɪɭɩɚ��ɋɨ�ɭɩɨɬɪɟɛɚɬɚ�ɧɚ�ɚɧɬɢɩɪɨɥɚɤɬɢɧɫɤɚ�ɬɟɪɚɩɢʁɚ�ɤɚʁ�ɨɜɢɟ�ɩɚɰɢɟɧɬɤɢ�ɫɟ�
ɡɚɛɟɥɟɠɭɜɚ� ɞɟɤɚ� ɞɨɚɼɚ� ɞɨ� ɫɢɝɧɢɮɢɤɚɧɬɧɨ� ɡɝɨɥɟɦɭɜɚʃɟ� ɧɚ� ɤɨɧɰɟɧɬɪɚɰɢʁɚɬɚ� ɧɚ� ɟɫɬɪɚɞɢɨɥɨɬ� ɜɨ� ɫɟɪɭɦɨɬ�
ɩɨɪɚɞɢ�ɨɬɫɬɪɚɧɭɜɚʃɟ�ɧɚ�ɫɭɩɪɟɫɢɜɧɢɨɬ�ɟɮɟɤɬ�ɧɚ�ɩɪɨɥɚɤɬɢɧɨɬ��

Ɍɚɛɟɥɚ�ɛɪ���ɉɪɨɰɟɧɬɭɚɥɧɚ�ɪɚɡɥɢɤɚ�ɩɨɦɟɼɭ�ɝɪɭɩɢɬɟ�ɢ�ɫɢɝɧɢɮɢɤɚɧɬɧɨɫɬ�ɤɚʁ�ɟɫɬɪɚɞɢɨɥɨɬ
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ϰϬ

ϲϬ

ϴϬ

ŶŐ
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ů

ʻ̨̛̏�̦̌�̨̡̨̛̪̬̣̯̦̯̌�̨̏�̭̖̬̱̥�
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Ƚɪɭɩɢ ɉɪɨɰɟɧɬɭɚɥɧɚ�ɪɚɡɥɢɤɚ���� ɋɢɝɧɢɮɢɤɚɧɬɧɚ�ɪɚɡɥɢɤɚ �S�
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Ƚɪɚɮɢɤ�ɛɪ���ɇɢɜɨ�ɧɚ�ɟɫɬɪɚɞɢɨɥɨɬ�ɜɨ�ɫɟɪɭɦɨɬ
�����Ʉɨɧɰɟɧɬɪɚɰɢʁɚ�ɧɚ�ɩɪɨɝɟɫɬɟɪɨɧ�ɜɨ�ɫɟɪɭɦɨɬ
Ⱦɨɛɢɟɧɢɬɟ�ɪɟɡɭɥɬɚɬɢ�ɡɚ�ɤɨɧɰɟɧɬɪɚɰɢʁɚɬɚ�ɧɚ�ɩɪɨɝɟɫɬɟɪɨɧɨɬ�ɜɨ�ɫɟɪɭɦɨɬ�ɫɟ�ɩɪɢɤɚɠɚɧɢ�ɜɨ�ɬɚɛɟɥɚɬɚ�ɢ�ɝɪɚɮɢɤɨɬ�
ɛɪ����Ɉɞ�ɢɫɬɢɬɟ�ɫɟ�ɝɥɟɞɚ�ɞɟɤɚ�ɧɢɜɨɬɨ�ɧɚ�ɩɪɨɝɟɫɬɟɪɨɧɨɬ�ɜɨ�ɫɟɪɭɦɨɬ�ɤɚʁ�ɯɢɩɟɪɩɪɨɥɚɤɬɢɧɟɦɢɱɧɢɬɟ�ɩɚɰɢɟɧɬɤɢ�
ɫɢɝɧɢɮɢɤɚɧɬɧɨ�ɫɟ�ɧɚɦɚɥɭɜɚ�ɜɨ�ɨɞɧɨɫ�ɧɚ�ɤɨɧɬɪɨɥɧɚɬɚ�ɝɪɭɩɚ��Ʉɚʁ�ɩɚɰɢɟɧɬɤɢɬɟ�ɬɪɟɬɢɪɚɧɢ�ɫɨ�ɚɧɬɢɩɪɨɥɚɤɬɢɧɫɤɚ�
ɬɟɪɚɩɢʁɚ� ɞɨɚɼɚ� ɞɨ� ɫɢɝɧɢɮɢɤɚɧɬɧɨ� ɡɝɨɥɟɦɭɜɚʃɟ� ɧɚ� ɧɢɜɨɬɨ� ɧɚ� ɩɪɨɝɟɫɬɟɪɨɧɨɬ�� ɫɨ� ɲɬɨ� ɫɟ� ɤɨɧɫɬɚɬɢɪɚ� ɢ�
ɟɮɢɤɚɫɧɨɫɬɚ�ɧɚ�ɩɪɢɦɟɧɟɬɚɬɚ�ɚɧɬɢɩɪɨɥɚɤɬɢɧɫɤɚ�ɬɟɪɚɩɢʁɚ�

Ɍɚɛɟɥɚ�ɛɪ���ɉɪɨɰɟɧɬɭɚɥɧɚ�ɪɚɡɥɢɤɚ�ɩɨɦɟɼɭ�ɝɪɭɩɢɬɟ�ɢ�ɫɢɝɧɢɮɢɤɚɧɬɧɨɫɬ�ɤɚʁ�ɩɪɨɝɟɫɬɟɪɨɧɨɬ

Ƚɪɚɮɢɤ�ɛɪ���ɇɢɜɨ�ɧɚ�ɩɪɨɝɟɫɬɟɪɨɧɨɬ�ɜɨ�ɫɟɪɭɦɨɬ
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ϭϮϬ
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ů

ʻ̨̛̏�̦̌�̨̛̖̭̯̬̣̌̔�̨̏�̭̖̬̱̥�

$��ǸȜțȠȞȜșȎ

Ϭ

ϱ

ϭϬ

ϭϱ

ŶŐ
ͬŵ

ů

ʻ̨̛̏�̦̌�̨̨̪̬̖̭̯̖̬̦̐�̨̏�̭̖̬̱̥�

$��ǸȜțȠȞȜșȎ %��ȃȖȝȓȞȝȞȜșȎȘȠȖțȓȚȖȥțȖ

&��ǽȜȟșȓ�ȠȓȞȎȝȖȵȎ

Ƚɪɭɩɢ ɉɪɨɰɟɧɬɭɚɥɧɚ�ɪɚɡɥɢɤɚ ��� ɋɢɝɧɢɮɢɤɚɧɬɧɚ�ɪɚɡɥɢɤɚ �S�

$�% ������ �����
$�& ���� ����

%�& ������� �����
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���ȾɂɋɄɍɋɂȳȺ
ɉɪɨɥɚɤɬɢɧɨɬ�ɤɨʁ�ɝɥɚɜɧɨ�ɫɟ�ɢɡɥɚɱɭɜɚ�ɨɞ�ɥɚɤɬɨɬɪɨɮɧɢɬɟ�ɤɥɟɬɤɢ�ɧɚ�ɚɞɟɧɨɯɢɩɨɮɢɡɚɬɚ�ɢɦɚ ɭɥɨɝɚ�ɡɚ�ɩɨɞɝɨɬɨɜɤɚ�
ɧɚ� ɥɚɤɬɚɰɢʁɚɬɚ� ɤɚʁ� ɛɪɟɦɟɧɢɬɟ�ɠɟɧɢ��Ⱦɨɩɚɦɢɧɨɬ� ɟ� ɫɢɥɟɧ� ɢɧɯɢɛɢɬɨɪ� ɡɚ� ɢɡɥɚɱɭɜɚʃɟɬɨ� ɧɚ� ɩɪɨɥɚɤɬɢɧɨɬ�� ɢ� ɫɨ�
ɧɚɦɚɥɭɜɚʃɟ� ɧɚ� ɥɚɱɟʃɟɬɨ� ɧɚ� ɞɨɩɚɦɢɧɨɬ�� ɫɟ� ɡɝɨɥɟɦɭɜɚ� ɢɡɥɚɱɭɜɚʃɟɬɨ� ɧɚ� ɩɪɨɥɚɤɬɢɧɨɬ� ɜɨ� ɬɟɤɨɬ� ɧɚ� ɞɨɟʃɟɬɨ��
ɨɞɧɨɫɧɨ� ɥɚɤɬɚɰɢʁɚɬɚ�� Ɉɞ� ɞɪɭɝɚ� ɫɬɪɚɧɚ�� ɩɪɢ� ɯɢɩɟɪɩɪɨɥɚɤɬɢɧɟɦɢʁɚɬɚ� ɫɟ� ɧɚɦɚɥɭɜɚ� ɢɡɥɚɱɭɜɚʃɟɬɨ� ɧɚ� *Q5�
ɯɨɪɦɨɧɨɬ� ɨɞ� ɯɢɩɨɬɚɥɚɦɭɫɨɬ�� ɏɢɩɟɪɩɪɨɥɚɤɬɢɧɟɦɢʁɚɬɚ� ɜɨ� ɭɫɥɨɜɢ� ɧɚ� ɫɬɪɟɫ� ɩɪɟɞɢɡɜɢɤɭɜɚ� ɩɨɞɨɥɝɨɬɪɚʁɧɨ�
ɧɚɦɚɥɭɜɚʃɟ�ɧɚ�ɫɟɤɪɟɰɢʁɚɬɚ�ɧɚ�*Q5+��ɚ�ɧɚɦɚɥɟɧɨɬɨ�ɢɡɥɚɱɭɜɚʃɟ�ɧɚ�*Q5+�ɨɞ�ɯɢɩɨɬɚɥɚɦɭɫɨɬ�ɞɢɪɟɤɬɧɨ�ɜɥɢʁɚɟ�
ɜɪɡ� ɧɚɦɚɥɟɧɨɬɨ� ɨɫɥɨɛɨɞɭɜɚʃɟ� ɧɚ� )6+� ɢ� /+� ɨɞ� ɚɞɟɧɨɯɢɩɨɮɢɡɚɬɚ�� ɫɨ�ɲɬɨ� ɟ� ɧɚɦɚɥɟɧɚ� ɮɨɥɢɤɭɥɢɡɚɰɢʁɚɬɚ� ɢ�
ɥɚɱɟʃɟɬɨ�ɧɚ�ɫɬɟɪɨɢɞɢɬɟ�ɟɫɬɪɚɞɢɨɥ�ɢ�ɩɪɨɝɟɫɬɟɪɨɧ�ɨɞ�ɨɜɚɪɢɭɦɢɬɟ��ɫɨ�ɲɬɨ�ɞɢɪɟɤɧɨ�ɫɟ�ɜɥɢʁɚɟ�ɜɪɡ�ɮɟɪɬɢɥɧɨɫɬɚ�
ɤɚʁ�ɠɟɧɢɬɟ��ȿɫɬɪɚɞɢɨɥɨɬ�ɤɨʁ�ɫɟ�ɥɚɱɢ�ɨɞ�ɨɜɚɪɢʁɚɥɧɢɬɟ�ɮɨɥɢɤɭɥɢ�ɟ�ɡɧɚɱɚɟɧ�ɩɨɤɚɡɚɬɟɥ�ɞɚɥɢ�ɞɨɲɥɨ�ɞɨ�ɫɨɡɞɚɜɚʃɟ�
ɢ� ɢɡɥɚɱɭɜɚʃɟ� ɧɚ� ɯɨɪɦɨɧɢɬɟ� ɨɞ� ɯɢɩɨɬɚɥɚɦɨ�ɯɢɩɨɮɢɡɚɪɧɚɬɚ� ɨɫɤɚ�� Ɂɚɬɨɚ�� ɫɥɟɞɟʃɟɬɨ� ɧɚ� ɧɢɜɨɬɨ� ɧɚ�
ɤɨɧɰɟɧɬɪɚɰɢʁɚɬɚ� ɧɚ� ɟɫɬɪɚɞɢɨɥɨɬ� ɜɨ� ɫɟɪɭɦɨɬ� ɟ� ɨɞ� ɫɭɲɬɢɧɫɤɨ� ɡɧɚɱɟʃɟ� ɜɨ� ɫɥɟɞɟʃɟɬɨ� ɧɚ� ɮɟɪɬɢɥɧɨɫɬɚ� ɤɚʁ�
ɠɟɧɢɬɟ��ɇɚɦɚɥɟɧɨɬɨ�ɧɢɜɨ�ɧɚ�)6+�ɢ�/+�ɜɨ�ɫɟɪɭɦɨɬ�ɜɥɢʁɚɚɬ�ɜɪɡ�ɫɨɡɞɚɜɚʃɟɬɨ�ɧɚ�ɨɩɬɢɦɚɥɟɧ�ɛɪɨʁ�ɧɚ�ɨɜɚɪɢʁɚɥɧɢ�
ɮɨɥɢɤɭɥɢ�ɲɬɨ�ɪɟɡɭɥɬɢɪɚ�ɫɨ�ɧɚɦɚɥɟɧɨ�ɧɢɜɨ�ɧɚ�ɟɫɬɪɚɞɢɨɥ�ɜɨ�ɫɟɪɭɦɨɬ�ɜɨ�ɭɫɥɨɜɢ�ɧɚ�ɯɢɩɟɪɩɪɨɥɚɤɬɢɧɟɦɢʁɚ��
ȼɚɠɟɧ�ɩɨɤɚɡɚɬɟɥ�ɡɚ�ɮɟɪɬɢɥɧɨɫɬɚ�ɤɚʁ�ɩɚɰɢɟɧɬɤɢɬɟ�ɩɪɟɬɫɬɚɜɭɜɚ�ɢ�ɫɥɟɞɟʃɟɬɨ�ɧɚ�ɧɢɜɨɬɨ�ɧɚ�ɤɨɧɰɟɧɬɪɚɰɢʁɚɬɚ�ɧɚ�
ɩɪɨɝɟɫɬɟɪɨɧɨɬ�ɜɨ�ɫɟɪɭɦɨɬ��ɉɪɨɝɟɫɬɟɪɨɧɨɬ�ɫɟ�ɢɡɥɚɱɭɜɚ�ɨɞ�FRUSXV�OXWHXP�ɢ�ɩɪɟɬɫɬɚɜɭɜɚ�ɧɚʁɜɟɪɨʁɚɬɟɧ�ɩɨɤɚɡɚɬɟɥ�
ɡɚ� ɧɚɫɬɚɧɚɬɚ� ɨɜɭɥɚɰɢʁɚ�� ɉɚɰɢɟɧɬɤɢɬɟ� ɤɨɢ� ɫɟ� ɬɪɟɬɢɪɚɧɢ� ɫɨ� %URPHUJRQ� ɢɥɢ� 'RVWLQH[ ɢɦɚɚɬ� ɫɢɝɧɢɮɢɤɚɧɬɧɨ�
ɡɝɨɥɟɦɭɜɚʃɟ� ɧɚ� ɧɢɜɨɬɨ� ɧɚ� ɩɪɨɝɟɫɬɟɪɨɧɨɬ� ɜɨ� ɫɟɪɭɦɨɬ�� ɩɨɪɚɞɢ� ɨɬɫɬɪɚɧɭɜɚʃɟɬɨ� ɧɚ� ɢɧɯɢɛɢɬɨɪɧɢɨɬ� ɟɮɟɤɬ� ɧɚ�
ɩɪɨɥɚɤɬɢɧɨɬ�� $ɤɬɢɜɧɚɬɚ� ɫɨɫɬɨʁɤɚ� FDUEHJROLQ�� ɤɨʁ� ɟ� ɚɝɨɧɢɫɬ� ɧɚ� ɞɨɩɚɦɢɧɫɤɢɬɟ� ɪɟɰɟɩɬɨɪɢ� ɜɪɲɢ� ɞɢɪɟɤɬɧɚ�
ɫɬɢɦɭɥɚɰɢʁɚ�ɧɚ�'��ɪɟɰɟɩɬɨɪɢɬɟ�ɜɨ�ɦɟɦɛɪɚɧɚɬɚ�ɧɚ�ɥɚɤɬɨɬɪɨɮɢɬɟ�ɨɞ�ɚɞɟɧɨɯɢɩɨɮɢɡɚɬɚ�ɡɚ�ɥɚɱɟʃɟ�ɧɚ�)6+�ɢ /+�

���ɁȺɄɅɍɑɈɐɂ
Ɉɞ�ɢɡɜɪɲɟɧɢɬɟ�ɢɫɩɢɬɭɜɚʃɚ�ɢ�ɚɧɚɥɢɡɢ�ɞɨʁɞɨɜɦɟ�ɞɨ�ɫɥɟɞɧɢɬɟ�ɡɚɤɥɭɱɨɰɢ�
� ɩɪɢ�ɯɢɩɟɪɩɪɨɥɚɤɬɢɧɟɦɢʁɚ�ɤɨɧɰɟɧɬɪɚɰɢʁɚɬɚ�ɧɚ�ɩɪɨɥɚɤɬɢɧɨɬ�ɤɚʁ�ɩɚɰɢɟɧɬɤɢɬɟ�ɫɢɝɧɢɮɢɤɚɧɬɧɨ�ɟ�ɡɝɨɥɟɦɟɧɚ�ɜɨ�
ɨɞɧɨɫ� ɧɚ� ɤɨɧɬɪɨɥɧɚɬɚ� ɝɪɭɩɚ�� ɧɨ� ɫɨ� ɭɩɨɬɪɟɛɚɬɚ� ɧɚ� 'RVWLQH[� ɢɥɢ� %URPHUJRQ� ɤɚʁ� ɬɪɟɬɢɪɚɧɚɬɚ� ɝɪɭɩɚ� ɧɚ�
ɩɚɰɢɟɧɬɤɢ� ɧɢɜɨɬɨ� ɧɚ� ɩɪɨɥɚɤɬɢɧɨɬ� ɫɢɝɧɢɮɢɤɚɧɬɧɨ� ɫɟ� ɧɚɦɚɥɭɜɚ� ɞɨ� ɤɨɧɰɟɧɬɪɚɰɢɢ� ɤɨɢ� ɫɟ� ɛɥɢɫɤɢ� ɧɚ�
ɤɨɧɬɪɨɥɧɚɬɚ�ɝɪɭɩɚ�
� ɤɚʁ� ɯɢɩɟɪɩɪɨɥɚɤɬɢɧɟɦɢɱɧɢɬɟ� ɩɚɰɢɟɧɬɤɢ� ɤɨɧɰɟɧɬɪɚɰɢʁɚɬɚ� ɧɚ� ɟɫɬɪɚɞɢɨɥɨɬ� ɜɨ� ɫɟɪɭɦɨɬ� ɡɧɚɱɢɬɟɥɧɨ� ɟ�
ɧɚɦɚɥɟɧɚ� ɜɨ�ɨɞɧɨɫ�ɧɚ� ɤɨɧɬɪɨɥɧɚɬɚ� ɝɪɭɩɚ��ɧɨ� ɫɨ�ɩɪɢɦɟɧɚɬɚ� ɧɚ� ɚɧɬɢɩɪɨɥɚɤɬɢɧɫɤɚ� ɬɟɪɚɩɢʁɚ� ɤɨɧɰɟɧɬɪɚɰɢʁɚɬɚ�
ɡɧɚɱɢɬɟɥɧɨ�ɫɟ�ɡɝɨɥɟɦɭɜɚ�ɢ�ɞɨɫɬɢɝɧɭɜɚ�ɧɢɜɨ�ɤɨɟ�ɟ�ɩɨɜɢɫɨɤɨ�ɜɨ�ɨɞɧɨɫ�ɧɚ�ɤɨɧɬɪɨɥɧɚɬɚ�ɝɪɭɩɚ�
� ɤɨɧɰɟɧɬɪɚɰɢʁɚɬɚ�ɧɚ�ɩɪɨɝɟɫɬɟɪɨɧɨɬ�ɤɚʁ�ɯɢɩɟɪɩɪɨɥɚɤɬɢɧɟɦɢɱɧɢɬɟ�ɩɚɰɢɟɧɬɤɢ�ɟ�ɫɢɝɧɢɮɢɤɚɧɬɧɨ�ɧɚɦɚɥɟɧɚ�ɜɨ�
ɨɞɧɨɫ� ɧɚ� ɤɨɧɬɪɨɥɚɧɚɬɚ� ɝɪɭɩɚ�� Ʉɚʁ� ɬɪɟɬɢɪɚɧɚɬɚ� ɝɪɭɩɚ� ɧɚ� ɩɚɰɢɟɧɬɤɢ� ɫɨ� %URPHUJRQ� ɢɥɢ� 'RVWLQH[� ɞɨɚɼɚ� ɞɨ�
ɫɢɝɧɢɮɢɤɚɧɬɧɨ� ɡɝɨɥɟɦɭɜɚʃɟ�ɧɚ� ɩɪɨɝɟɫɬɟɪɧɨɬ� ɜɨ� ɫɟɪɭɦɨɬ� ɞɨ� ɧɢɜɨɚ� ɤɨɢ� ɫɟ�ɦɚɥɤɭ� ɩɨɜɢɫɨɤɢ� ɜɨ� ɫɩɨɪɟɞɛɚ� ɫɨ�
ɜɪɟɞɧɨɫɬɢɬɟ�ɡɚ�ɩɪɨɝɟɫɬɟɪɨɧɨɬ�ɤɚʁ�ɤɨɧɬɪɨɥɧɚɬɚ�ɝɪɭɩɚ�

ɅɂɌȿɊȺɌɍɊȺ
$UH\� %�� -��� %XUULV�� 7�� 3��� %DVFR� 3�� 	 )UHHPDQ� 0�� (� �������� ,QIXVLRQ� RI� GRSDPLQH� DW� ORZ� FRQFHQWUDWLRQV�

VWLPXODWHV�WKH�UHOHDVH�RI�SURODFWLQ�IURP�D�PHWK\O�SDUD�W\URVLQH�WUHDWHG�UDWV� 3URF� 6RF� ([S� %LRO� 0HG����������
���

%DMRX��.��HW�DO����������3$,���PHGLDWHV�WKH�DQWLDQJLRJHQLF�DQG�SURILEULQRO\WLF�HIIHFWV�RI���.�SURODFWLQ��1DW��0HG�
�������±����

%D]DQ� -��)��������� +DHPRSRLHWLF�UHFHSWRUV�DQG�KHOLFDO�F\WRNLQHV� ,PPXQRO��7RGD\���� ���±����
%ULGJHV� 5�� 6���1XPDQ� 0��� 5RQVKHLP� 3��0���0DQQ� 3�� (�� 	 /XSLQL� &�� (� ��������&HQWUDO� SURODFWLQ� LQIXVLRQV�

VWLPXODWH�PDWHUQDO� EHKDYLRU� LQ� VWHURLGWUHDWHG�� QXOOLSDURXV� IHPDOH� UDWV� 3URF� 1DWO� $FDG��6FL� 86$���� ����±
�����

%URZQ��5���+HUELVRQ��$���	�*UDWWDQ��'����������3URODFWLQ�UHJXODWLRQ�RI�NLVVSHSWLQ�QHXURQV�LQ�WKH�PRXVH�EUDLQ�DQG�
LWV�UROH�LQ�WKH�ODFWDWLRQ�LQGXFHG�VXSSUHVVLRQ�RI�NLVVSHSWLQ�H[SUHVVLRQ��-��1HXURHQGRFULQRO� �������±����

'HYL��<�� 6���	�+DOSHULQ�� -�� ��������5HSURGXFWLYH� DFWLRQV� RI� SURODFWLQ�PHGLDWHG� WKURXJK� VKRUW� DQG� ORQJ� UHFHSWRU�
LVRIRUPV��0RO��&HOO��(QGRFULQRO� ��������±����

)UHHPDQ��0��(���.DQ\LFVND�� %��� /HUDQW��$���	�1DJ\��*�� ��������3URODFWLQ�� VWUXFWXUH�� IXQFWLRQ�� DQG� UHJXODWLRQ�RI�
VHFUHWLRQ��3K\VLRO��5HY� ��������±�����

+DUULV��&����������0XWDQW�SURODFWLQ�UHFHSWRU�DQG�IDPLOLDO�K\SHUSURODFWLQHPLD��1��(QJO��-��0HG� ���������
+LOILNHU�.OHLQHU��'���	�6OLZD��.�� ��������3DWKRSK\VLRORJ\�DQG�HSLGHPLRORJ\�RI�SHULSDUWXP�FDUGLRP\RSDWK\��1DW��

5HY��&DUGLRO� �������±����
+RUVHPDQ��1��'���	�*UHJHUVRQ��.��$����������3URODFWLQ�DFWLRQV��-��0RO��(QGRFULQRO� ����5��±5����



.12:/('*(�± ,QWHUQDWLRQDO�-RXUQDO���������������
9RO�����

6HSWHPEHU� ����

ϴϱϳ

.HOO\� 3��$���'MLDQH� -���3RVWHO�9LQD\� 0�&���	 (GHU\� 0����������7KH�SURODFWLQ�JURZWK�KRUPRQH�UHFHSWRU� IDPLO\��
(QGRFU� 5HY���������±����

/LX��;���%URZQ��5��6��(���+HUELVRQ��$��(���	�*UDWWDQ��'��5����������/DFWDWLRQDO�DQRYXODWLRQ�LQ�PLFH�UHVXOWV�IURP�D�
VHOHFWLYH�ORVV�RI�NLVVSHSWLQ�LQSXW�WR�*Q5+�QHXURQV��(QGRFULQRORJ\ ��������±����

0DQJXULDQ� /��3���-XUMXV� $��5�� 	 :DOVK� 5��-����������3URODFWLQ�UHFHSWRU�ORFDOL]DWLRQ�WR�WKH�DUHD�SRVWUHPD� %UDLQ�
5HV� ��������±����

0DUDQR�� 5�� -��� 	� %HQ�-RQDWKDQ�� 1�� ��������0LQLUHYLHZ�� H[WUDSLWXLWDU\� SURODFWLQ�� DQ� XSGDWH� RQ� WKH� GLVWULEXWLRQ��
UHJXODWLRQ��DQG�IXQFWLRQV��0RO��(QGRFULQRO� �������±����

0LVVDOH� &�� 	 6SDQR� 3� �������� 1HUYH� JURZWK� IDFWRU� LQ� SLWXLWDU\� GHYHORSPHQW� DQG� SLWXLWDU\� WXPRUV� )URQW�
1HXURHQGRFULQRO� �������±����

0ROLWFK��0��(����������0XWDQW�SURODFWLQ�UHFHSWRU�DQG�IDPLOLDO�K\SHUSURODFWLQHPLD��1��(QJO��-��0HG� ���������
*URVVPDQQ��0����������0XWDQW�SURODFWLQ�UHFHSWRU�DQG�IDPLOLDO�K\SHUSURODFWLQHPLD��1��(QJO��-��0HG� ��������±����
3DQ� -�7� ��������1HXURHQGRFULQH� IXQFWLRQV� RI� GRSDPLQH� ,Q�� 1HXURWUDQVPLWWHUV� DQG�1HXURPRGXODWRUV�� HGLWHG� E\�

6WRQH�7��%RFD�5DWRQ��)/��&5&��S�����±����
6KLX��5� 3� &���(OVKROW]��+� 3���7DQDND� 7���)ULHVHQ� +� *���*RXW� 3� :���*HHU��&� 7���	 1REOH� 5��/����������5HFHSWRU�

PHGLDWHG�PLWRJHQLF�DFWLRQ�RI�SURODFWLQ�LQ D�UDW�O\PSKRPD�FHOO�OLQH��(QGRFULQRORJ\���������±����
:DOGVWUHLFKHU��-���'XII\��-� )���%URZQ��(� 1���5RJDF]��6���$OODQ��-� 6�� 	 &]HLVOHU� &��$����������*HQGHU�GLIIHUHQFHV�

LQ�WKH�WHPSRUDO�RUJDQL]DWLRQ RI�SURODFWLQ��35/��VHFUHWLRQ��HYLGHQFH�IRU�D�VOHHS�LQGHSHQGHQW�FLUFDGLDQ�UK\WKP�RI�
FLUFXODWLQJ�35/�OHYHOVD�FOLQLFDO�UHVHDUFK�FHQWHU�VWXG\��-� &OLQ� (QGRFULQRO� 0HWDE� ��������±�����

:DWHUV��0��-���%URRNV��$��-���	�&KKDEUD��<����������$�QHZ�PHFKDQLVP�IRU�JURZWK�KRUPRQH�UHFHSWRU�DFWLYDWLRQ�RI�
-$.���DQG�LPSOLFDWLRQV�IRU�UHODWHG�F\WRNLQH�UHFHSWRUV��-$.�67$7 ���H������

<DPDVKLWD� 6���7DND\DQDJL� $�� 	 6KLPL]X� 1��������� 7HPSRUDO�DQG�FHOO�W\SH VSHFLILF�H[SUHVVLRQ�RI�F�IRV�DQG F�MXQ�
SURWRRQFRJHQHV�LQ�WKH PRXVH�XWHUXV�DIWHU�HVWURJHQ�VWLPXODWLRQ� (QGRFULQRORJ\����� ����±�����


