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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

$EVWUDFW� 3URODFWLQ� DV� D� KRUPRQH� VHFUHWHG� E\� ODFWRWURSKV� RI� WKH� DGHQRF\SKRVLV� SULPDULO\� DIIHFWV� ODFWDWLRQ� LQ�
PDPPDOV�� WKDW� LV�� RQ� WKH�SURGXFWLRQ�RI�PLON� �ODFWRJHQHVLV��� WKH�GHYHORSPHQW� DQG�EUDQFKLQJ� RI� WKH�PLON� FKDQQHOV�
�PDPRJHQHVLV��DQG�WKH�UHPRYDO�RI�PLON�WKURXJK�WKH�QLSSOHV��JDODFWRSRH]LV���2WKHU�VLJQLILFDQW�ELRORJLFDO�HIIHFWV�RI�
SURODFWLQ�LQFOXGH�PDLQWDLQLQJ�WKH�LQWHUQDO�KRPHRVWDVLV�RI�WKH�RUJDQLVP�DFWLQJ�DV�DQ�RVPRUHJXODWRU\�KRUPRQH��DV�DQ�
OXWHRWURSKLF�KRUPRQH�DQG�KDV�DQ�LPPXQRORJLFDO�UROH�LQ�WKH�ERG\��([FUHWLRQ�RI�SURODFWLQ�LV�UHJXODWHG�E\�WKH�DFWLRQ�RI�
SURODFWLQ�VWLPXODWLQJ�DQG�SURODFWLQ�LQKLELWLQJ�IDFWRUV�RI�WKH�K\SRWKDODPXV��%\�PDLQWDLQLQJ�D�EDODQFH�LQ�WKH�H[FUHWLRQ�
RI�WKHVH�IDFWRUV��WKH�OHYHO RI�FRQFHQWUDWLRQ�RI�SURODFWLQ�LQ�WKH�VHUXP�LV�LQ�QRUPDO�UHIHUHQFH�YDOXHV��'LVWXUEDQFH�LQ�WKH�
H[FUHWLRQ� RI� GRSDPLQH� DV� WKH� VWURQJHVW� SURODFWLQ� VHFUHWLRQ� LQKLELWRU� LQFUHDVHV� WKH� OHYHO� RI� SURODFWLQ�� D� FRQGLWLRQ�
NQRZQ� DV� K\SHUSURODFWLQDHPLD�� LQ� ZKLFK� DOO� KRUPRQHV� LPSRUWDQW� IRU� WKH� QRUPDO� PHQVWUXDO� F\FOH� DUH� LQKLELWHG��
OHDGLQJ�WR�UHGXFHG�SURGXFWLRQ�RI�RYDULDQ�IROOLFOHV�DQG�RYDULDQ�VWHURLGV��DQRYXODWLRQ�DQG�VWHULOLW\�LQ�ZRPHQ�
7KH� SXUSRVH� RI� WKLV� VWXG\� ZDV� WR� GHWHUPLQH� WKH� OHYHO� RI� SURODFWLQ� LQ� D� JURXS� RI� SDWLHQWV� ZLWK� HVWDEOLVKHG�
K\SHUSURODFWLQDHPLD� LQ� UHODWLRQ� WR� WKH� FRQWURO� JURXS� RI� SDWLHQWV� DQG� GHWHUPLQLQJ� WKH� OHYHO� RI� JRQDGRWURSKLF�
KRUPRQHV�)6+�DQG�/+�LQ�K\SHUSURODFWLQHPLF�SDWLHQWV�LQ�UHODWLRQ�WR�WKH�FRQWURO�JURXS��7KH�DLP�ZDV�DOVR�WR�VHH�WKH�
HIIHFW� RI� %URPHUJRQ� RU�'RVWLQH[� LQ� K\SHUSURODFWLQHPLF� SDWLHQWV� RQ� WKH� OHYHO� RI� )6+� DQG� /+� DIWHU� UHFHLYLQJ� WKH�
WKHUDS\��3DWLHQWV�DJHG����WR����\HDUV�ZLWK�SUH�GLDJQRVHG�K\SHUSURODFWLQDHPLD�ZHUH�H[DPLQHG��3URODFWLQ��)6+�DQG�
/+�ZHUH�H[DPLQHG�IURP�WKH�SDUDPHWHUV��3DWLHQWV�ZHUH�GLYLGHG�LQWR�WKUHH�JURXSV��D�FRQWURO�JURXS�RI�SDWLHQWV��D�JURXS�
RI�SDWLHQWV�ZLWK�GLDJQRVHG�K\SHUSURODFWLQDHPLD��DQG�D�JURXS�RI�SDWLHQWV�WUHDWHG�ZLWK�%URPHUJRQ�RU�'RVWLQH[�
)URP�WKH�UHVXOWV�REWDLQHG��LW�EHFDPH�FOHDU�WKDW�LQ�WKH�FRQWURO�JURXS�RI�SDWLHQWV�� WKH�OHYHOV�RI�SURODFWLQ��)6+�DQG�/+�
ZHUH�LQ�QRUPDO�UHIHUHQFH�YDOXHV��,Q�WKH�K\SHUSURODFWLQHPLF�SDWLHQWV��SURODFWLQ�KDV�EHHQ�VLJQLILFDQWO\�LQFUHDVHG��EXW�
DIWHU�WKH�GRVH�RI�'RVWLQH[�RU�%URPHUJRQ�LQ�WKH�WUHDWHG�JURXS��WKH�OHYHO�RI�SURODFWLQ�VLJQLILFDQWO\�GHFUHDVHV�WR�YDOXHV�
FORVH�WR�WKH�FRQWURO�JURXS��,W�ZDV�QRWHG�WKDW�WKH�FRQFHQWUDWLRQ�RI�)6+�LQ�K\SHUSURODFWLQHPLF�SDWLHQWV�ZDV�ORZHU�LQ�
UHODWLRQ� WR� WKH� FRQFHQWUDWLRQ� RI� )6+� LQ� WKH� FRQWURO� JURXS�� DQG� WKH� VHUXP� )6+� OHYHO� LQ� SDWLHQWV� WUHDWHG� ZLWK�
DQWLSURODFWLQ�WKHUDS\�ZDV�LQFUHDVHG�WR�D�OHYHO�KLJKHU�WKDQ�WKH�FRQFHQWUDWLRQ�RI�)6+�LQ�WKH�FRQWURO�JURXS�7KH�OHYHO�RI�
/+�LQ�WKH�VHUXP�IURP�K\SHUSURODFWLQHPLF�SDWLHQWV�LV�OHVV�WKDQ�/+�OHYHO�LQ�WKH�FRQWURO�JURXS��EXW�WR�D�OHVVHU�H[WHQW�
FRPSDUHG�WR�WKH�OHYHO�RI�)6+�XQGHU�WKH�VDPH�FRQGLWLRQV��,Q�WKH�WUHDWPHQW�RI�SDWLHQWV�ZLWK�DQWLSURODFWLQ�WKHUDS\�WKHUH�
LV�DQ�LQFUHDVH�LQ�VHUXP�FRQFHQWUDWLRQV�RI�/+�ZLWK�YDOXHV�VLJQLILFDQWO\�KLJKHU�WKDQ�WKH�FRQWURO�JURXS�
.H\ZRUGV� SURODFWLQ��)6+��/+��K\SHUSURODFWLQDHPLD��IHUWLOLW\�

ȼɅɂȳȺɇɂȿɌɈ�ɇȺ�ɏɂɉȿɊɉɊɈɅȺɄɌɂɇȿɆɂȳȺɌȺ�ȼɊɁ�ɇɂȼɈɌɈ�ɇȺ�)6+�ɂ /+
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

Ɋɟɡɢɦɟ��ɉɪɨɥɚɤɬɢɧɨɬ�ɤɚɤɨ� ɯɨɪɦɨɧ�ɤɨʁ� ɫɟ�ɢɡɥɚɱɭɜɚ�ɨɞ� ɥɚɤɬɨɬɪɨɮɢɬɟ� ɧɚ� ɚɞɟɧɨɯɢɩɨɮɢɡɚɬɚ� ɩɪɜɟɧɫɬɜɟɧɨ�ɢɦɚ�
ɜɥɢʁɚɧɢɟ� ɜɪɡ� ɥɚɤɬɚɰɢʁɚɬɚ� ɤɚʁ� ɰɢɰɚɱɢɬɟ�� ɨɞɧɨɫɧɨ� ɜɪɡ� ɫɨɡɞɚɜɚʃɟɬɨ� ɧɚ� ɦɥɟɤɨɬɨ� �ODFWRJHQH]LV��� ɪɚɡɜɢɜɚʃɟɬɨ� ɢ�
ɪɚɡɝɪɚɧɭɜɚʃɟɬɨ� ɧɚ� ɦɥɟɱɧɢɬɟ� ɤɚɧɚɥɢ� �PDPRJHQH]LV�� ɢ� ɢɫɮɪɥɚʃɟɬɨ� ɧɚ� ɦɥɟɤɨɬɨ� ɩɪɟɤɭ� ɛɪɚɞɚɜɢɰɢɬɟ�
�JDODFWRSRH]LV�� Ⱦɪɭɝɢ�ɡɧɚɱɚʁɧɢ�ɛɢɨɥɨɲɤɢ�ɞɟʁɫɬɜɚ�ɧɚ�ɩɪɨɥɚɤɬɢɧɨɬ�ɫɟ�ɨɞɪɠɭɜɚʃɟ�ɧɚ�ɜɧɚɬɪɟɲɧɚɬɚ�ɯɨɦɟɨɫɬɚɡɚ�
ɧɚ� ɨɪɝɚɧɢɡɦɨɬ� ɞɟʁɫɬɜɭɜɚʁʅɢ� ɤɚɤɨ� ɨɫɦɨɪɟɝɭɥɚɬɨɪɟɧ� ɯɨɪɦɨɧ�� ɤɚɤɨ� ɥɭɬɟɨɬɪɨɩɟɧ� ɯɨɪɦɨɧ� ɢ� ɢɦɚ� ɢɦɭɧɨɥɨɲɤɚ�
ɭɥɨɝɚ� ɜɨ� ɨɪɝɚɧɢɡɦɨɬ�� ɂɡɥɚɱɭɜɚʃɟɬɨ� ɧɚ� ɩɪɨɥɚɤɬɢɧɨɬ� ɟ� ɪɟɝɭɥɢɪɚɧɨ� ɫɨ� ɞɟʁɫɬɜɭɜɚʃɟ� ɧɚ� ɩɪɨɥɚɤɬɢɧ�
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ɫɬɢɦɭɥɢɪɚɱɤɢ� ɢ� ɩɪɨɥɚɤɬɢɧ� ɢɧɯɢɛɢɪɚɱɤɢ� ɮɚɤɬɨɪɢ� ɨɞ� ɯɢɩɨɬɚɥɚɦɭɫɨɬ�� ɋɨ� ɨɞɪɠɭɜɚʃɟ� ɧɚ� ɪɚɦɧɨɬɟɠɚ� ɜɨ�
ɢɡɥɚɱɭɜɚʃɟɬɨ�ɧɚ�ɨɜɢɟ�ɮɚɤɬɨɪɢ�ɧɢɜɨɬɨ�ɧɚ�ɤɨɧɰɟɧɬɪɚɰɢʁɚ�ɧɚ ɩɪɨɥɚɤɬɢɧɨɬ�ɜɨ�ɫɟɪɭɦɨɬ�ɫɟ�ɞɜɢɠɢ�ɜɨ�ɧɨɪɦɚɥɧɢ�
ɪɟɮɟɪɟɧɬɢ� ɜɪɟɞɧɨɫɬɢ�� ɇɚɪɭɲɭɜɚʃɟɬɨ� ɜɨ� ɢɡɥɚɱɭɜɚʃɟ� ɧɚ� ɞɨɩɚɦɢɧɨɬ� ɤɚɤɨ� ɧɚʁɫɢɥɟɧ� ɢɧɯɢɛɢɬɨɪ� ɧɚ�
ɩɪɨɥɚɤɬɢɧɫɤɚɬɚ�ɫɟɤɪɟɰɢʁɚ�ɝɨ�ɡɝɨɥɟɦɭɜɚ�ɧɢɜɨɬɨ�ɧɚ�ɩɪɨɥɚɤɬɢɧɨɬ��ɫɨɫɬɨʁɛɚ�ɩɨɡɧɚɬɚ�ɤɚɤɨ�ɯɢɩɟɪɩɪɨɥɚɤɬɢɧɟɦɢʁɚ��
ɩɪɢ� ɤɨʁɚ� ɞɨɚɼɚ� ɞɨ� ɢɧɯɢɛɢɰɢʁɚ� ɧɚ� ɫɢɬɟ� ɯɨɪɦɨɧɢ� ɡɧɚɱɚʁɧɢ� ɡɚ� ɨɞɜɢɜɚʃɟ�ɧɚ� ɧɨɪɦɚɥɧɢɨɬ�ɦɟɧɫɬɪɭɚɥɟɧ�ɰɢɤɥɭɫ��
ɲɬɨ� ɞɨɜɟɞɭɜɚ� ɞɨ� ɧɚɦɚɥɟɧɨ� ɫɨɡɞɚɜɚʃɟ� ɧɚ� ɨɜɚɪɢʁɚɥɧɢɬɟ� ɮɨɥɢɤɭɥɢ� ɢ� ɨɜɚɪɢʁɚɥɧɢɬɟ� ɫɬɟɪɨɢɞɢ�� ɚɧɨɜɭɥɚɰɢʁɚ� ɢ�
ɫɬɟɪɢɥɢɬɟɬ�ɤɚʁ�ɠɟɧɢɬɟ��
ɐɟɥɬɚ� ɧɚ� ɨɜɚ� ɢɫɬɪɚɠɭɜɚʃɟ� ɛɟɲɟ Rɩɪɟɞɟɥɭɜɚʃɟ� ɧɚ� ɧɢɜɨɬɨ ɧɚ� ɩɪɨɥɚɤɬɢɧɨɬ� ɤɚʁ� ɝɪɭɩɚ� ɧɚ� ɩɚɰɢɟɧɬɤɢ� ɫɨ�
ɤɨɧɫɬɚɬɢɪɚɧɚ�ɯɢɩɟɪɩɪɨɥɚɤɬɢɧɟɦɢʁɚ� ɜɨ�ɨɞɧɨɫ�ɧɚ�ɤɨɧɬɪɨɥɧɚɬɚ�ɝɪɭɩɚ�ɧɚ�ɩɚɰɢɟɧɬɤɢ ɢ�ɨɩɪɟɞɟɥɭɜɚʃɟ�ɧɚ�ɧɢɜɨɬɨ�
ɧɚ� ɝɨɧɚɞɨɬɪɨɩɧɢɬɟ� ɯɨɪɦɨɧɢ� )6+� ɢ� /+� ɤɚʁ� ɯɢɩɟɪɩɪɨɥɚɤɬɢɧɟɦɢɱɧɢ� ɩɚɰɢɟɧɬɤɢ�� ɜɨ� ɨɞɧɨɫ� ɧɚ� ɤɨɧɬɪɨɥɧɚɬɚ�
ɝɪɭɩɚ��ɐɟɥɬɚ�ɛɟɲɟ ɢ�ɞɚ�ɫɟ�ɜɢɞɢ�ɞɟʁɫɬɜɨɬɨ�ɧɚ�ɥɟɤɨɜɢɬɟ�%URPHUJRQ�ɢɥɢ�'RVWLQH[�ɤɚʁ�ɯɢɩɟɪɩɪɨɥɚɤɬɢɧɟɦɢɱɧɢɬɟ�
ɩɚɰɢɟɧɬɤɢ�ɜɪɡ�ɧɢɜɨɬɨ�ɧɚ�)6+�ɢ�/+ ɩɨɫɥɟ�ɩɪɢɦɚʃɟɬɨ�ɧɚ�ɬɟɪɚɩɢʁɚɬɚ��Ȼɟɚ�ɢɫɩɢɬɭɜɚɧɢ�ɩɚɰɢɟɧɬɤɢ�ɧɚ�ɜɨɡɪɚɫɬ�ɨɞ�
��� ɞɨ� ��� ɝɨɞɢɧɢ�� ɫɨ� ɩɪɟɬɯɨɞɧɨ� ɞɢʁɚɝɧɨɫɬɢɰɢɪɚɧɚ� ɯɢɩɟɪɩɪɨɥɚɤɬɢɧɟɦɢʁɚ� Ɉɞ� ɩɚɪɚɦɟɬɪɢɬɟ� ɛɟɚ� ɢɫɩɢɬɭɜɚɧɢ�
ɩɪɨɥɚɤɬɢɧɨɬ��)6+�ɢ�/+��ɉɚɰɢɟɧɬɤɢɬɟ�ɛɟɚ�ɩɨɞɟɥɟɧɢ�ɜɨ�ɬɪɢ�ɝɪɭɩɢ��ɤɨɧɬɪɨɥɧɚ�ɝɪɭɩɚ�ɧɚ�ɩɚɰɢɟɧɬɤɢ��ɝɪɭɩɚ�ɧɚ�
ɩɚɰɢɟɧɬɤɢ� ɫɨ� ɞɢʁɚɝɨɫɬɢɰɢɪɚɧɚ� ɯɢɩɟɪɩɪɨɥɚɤɬɢɧɟɦɢʁɚ� ɢ� ɝɪɭɩɚ� ɧɚ� ɩɚɰɢɟɧɬɤɢ� ɬɪɟɬɢɪɚɧɢ� ɫɨ� %URPHUJRQ� ɢɥɢ�
'RVWLQH[�
Ɉɞ� ɞɨɛɢɟɧɢɬɟ� ɪɟɡɭɥɬɚɬɢ� ɫɟ� ɞɨʁɞɟ� ɞɨ� ɫɨɡɧɚɧɢɟ� ɞɟɤɚ� ɤɚʁ� ɤɨɧɬɪɨɥɧɚɬɚ� ɝɪɭɩɚ� ɧɚ� ɩɚɰɢɟɧɬɤɢ� ɧɢɜɨɚɬɚ� ɧɚ�
ɩɪɨɥɚɤɬɢɧɨɬ�� )6+� ɢ� /+� ɫɟ� ɞɜɢɠɚɬ� ɜɨ� ɧɨɪɦɚɥɧɢ� ɪɟɮɟɪɟɧɬɧɢ� ɜɪɟɞɧɨɫɬɢ�� Ʉɚʁ� ɯɢɩɟɪɩɪɨɥɚɤɬɢɧɟɦɢɱɧɢɬɟ�
ɩɚɰɢɟɧɬɤɢ� ɩɪɨɥɚɤɬɢɧɨɬ� ɫɢɝɧɢɮɢɤɚɧɬɧɨ� ɟ� ɡɝɨɥɟɦɟɧ�� ɧɨ� ɩɨ� ɬɟɪɦɚɧɨɬ� ɫɨ� 'RVWLQH[� ɢɥɢ� %URPHUJRQ� ɤɚʁ�
ɬɪɟɬɢɪɚɧɚɬɚ�ɝɪɭɩɚ��ɧɢɜɨɬɨ�ɧɚ�ɩɪɨɥɚɤɬɢɧɨɬ�ɫɢɝɧɢɮɢɤɚɧɬɧɨ�ɫɟ�ɧɚɦɚɥɭɜɚ�ɞɨ�ɜɪɟɞɧɨɫɬɢ�ɛɥɢɫɤɢ�ɧɚ�ɤɨɧɬɪɨɥɧɚɬɚ�
ɝɪɭɩɚ��Ȼɟɲɟ�ɡɚɛɟɥɟɠɚɧɨ�ɞɟɤɚ�ɤɨɧɰɟɧɬɪɚɰɢʁɚɬɚ�ɧɚ�)6+�ɤɚʁ�ɯɢɩɟɪɩɪɨɥɚɤɬɢɧɟɦɢɱɧɢɬɟ�ɩɚɰɢɟɧɬɤɢ�ɟ�ɩɨɦɚɥɚ�ɜɨ�
ɨɞɧɨɫ� ɧɚ� ɤɨɧɰɟɧɬɪɚɰɢʁɚɬɚ� ɧɚ� )6+� ɤɚʁ� ɤɨɧɬɪɨɥɧɚɬɚ� ɝɪɭɩɚ�� ɚ� ɧɢɜɨɬɨ� ɧɚ� )6+� ɜɨ� ɫɟɪɭɦɨɬ� ɤɚʁ� ɩɚɰɢɟɧɬɤɢ�
ɬɪɟɬɢɪɚɧɢ� ɫɨ� ɚɧɬɢɩɪɨɥɚɤɬɢɧɫɤɚ� ɬɟɪɚɩɢʁɚ� ɫɟ� ɡɝɨɥɟɦɭɜɲɟ� ɞɨ� ɧɢɜɨ� ɩɨɜɢɫɨɤɨ� ɨɞ� ɤɨɧɰɟɧɬɪɚɰɢʁɚɬɚ� ɧɚ� )6+� ɤɚʁ�
ɤɨɧɬɪɨɥɧɚɬɚ�ɝɪɭɩɚ��ɇɢɜɨɬɨ�ɧɚ�/+�ɜɨ�ɫɟɪɭɦɨɬ�ɤɚʁ�ɯɢɩɟɪɩɪɨɥɚɤɬɢɧɟɦɢɱɧɢɬɟ�ɩɚɰɢɟɧɬɤɢ�ɟ�ɩɨɦɚɥɨ�ɜɨ�ɨɞɧɨɫ�ɧɚ�
/+�ɤɚʁ�ɤɨɧɬɪɨɥɧɚɬɚ�ɝɪɭɩɚ���ɧɨ�ɜɨ�ɩɨɦɚɥ�ɨɛɟɦ�ɜɨ�ɨɞɧɨɫ�ɧɚ�ɧɢɜɨɬɨ�ɧɚ�)6+�ɜɨ�ɢɫɬɢɬɟ�ɭɫɥɨɜɢ��ɉɪɢ�ɬɪɟɬɦɚɧɨɬ�ɧɚ�
ɩɚɰɢɟɧɬɤɢɬɟ�ɫɨ�ɚɧɬɢɩɪɨɥɚɤɬɢɧɫɤɚ�ɬɟɪɚɩɢʁɚ�ɞɨɚɼɚ�ɞɨ�ɡɝɨɥɟɦɭɜɚʃɟ�ɧɚ�ɤɨɧɰɟɧɬɪɚɰɢʁɚɬɚ�ɧɚ�/+�ɜɨ�ɫɟɪɭɦɨɬ�ɫɨ�
ɜɪɟɞɧɨɫɬɢ�ɡɧɚɱɢɬɟɥɧɨ�ɩɨɜɢɫɨɤɢ�ɜɨ�ɨɞɧɨɫ�ɧɚ�ɤɨɧɬɪɨɥɧɚɬɚ�ɝɪɭɩɚ�
Ʉɥɭɱɧɢ�ɡɛɨɪɨɜɢ� ɩɪɨɥɚɤɬɢɧ��)6+��/+��ɯɢɩɟɪɩɪɨɥɚɤɬɢɧɟɦɢʁɚ��ɮɟɪɬɢɥɧɨɫɬ�

���ȼɈȼȿȾ
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�ɨɞ�ɯɢɩɨɬɚɥɚɦɭɫɨɬ�ɢ�ɢɫɬɢɬɟ�ɢɦɚɚɬ�ɫɬɢɦɭɥɢɪɚɱɤɚ�
ɢɥɢ�ɢɧɯɢɛɢɪɚɱɤɚ�ɭɥɨɝɚ�ɜɨ�ɧɟɝɨɜɨɬɨ�ɥɚɱɟʃH��ȼɨ�ɱɨɜɟɤɨɜɢɨɬ�ɝɟɧɨɦ�ɧɚ�ɲɟɫɬɢɨɬ�ɯɪɨɦɨɡɨɦ�ɫɟ�ɧɚɨɼɚ�ɝɟɧɨɬ�ɤɨʁ�ʁɚ�
ɤɨɞɢɪɚ�ɫɢɧɬɟɡɚɬɚ�ɧɚ�ɩɪɨɥɚɤɬɢɧɨɬ��ɋɨ�ɨɬɫɬɚɧɭɜɚʃɟ�ɧɚ�ɫɢɝɧɚɥɧɢɨɬ�ɩɨɥɢɩɟɩɬɢɞ�ɫɨɫɬɚɜɟɧ�ɨɞ����ɚɦɢɧɨɤɢɫɟɥɢɧɢ�
ɫɟ�ɞɨɛɢɜɚ�ɡɪɟɥɢɨɬ�ɱɨɜɟɤɨɜ�ɩɪɨɥɚɤɬɢɧ��ɤɨʁ�ɫɨɞɪɠɢ�����ɚɦɢɧɨɤɢɫɟɥɢɧɢ ɢ ɬɪɢ�ɢɧɬɪɚɦɨɥɟɤɭɥɚɪɧɢ�ɞɢɫɭɥɮɢɞɧɢ�
ɜɪɫɤɢ� ɩɨɦɟɼɭ� ɲɟɫɬ� ɰɢɫɬɟɢɧɫɤɢ� ɨɫɬɚɬɨɰɢ�� ɉɪɨɥɚɤɬɢɧɫɤɢɬɟ� ɪɟɰɟɩɬɨɪɢ� ɫɟ� ɦɟɦɛɪɚɧɫɤɨ� ɜɪɡɚɧɢ� ɩɪɨɬɟɢɧɢ� ɨɞ�
ɤɥɚɫɚɬɚ� ɧɚ� ɰɢɬɨɤɢɧɢ�� ɤɨɢ� ɫɨɞɪɠɚɬ� ɟɤɫɬɪɚɰɟɥɭɥɚɪɟɧ�� ɬɪɚɧɫɦɟɦɛɪɚɧɫɤɢ� ɢ� ɢɧɬɪɚɰɟɥɭɪɚɥɟɧ� ɞɨɦɟɧ� >��@�
ɑɨɜɟɤɨɜɢɨɬ�ɝɟɧ�ɤɨʁ�ɝɨ�ɤɨɞɢɪɚ�ɩɪɨɥɚɤɬɢɧɫɤɢɨɬ�ɪɟɰɟɩɬɨɪ�ɫɟ�ɧɚɨɼɚ�ɧɚ�ɩɟɬɢɨɬ�ɯɪɨɦɨɡɨɦ�ɢ�ɫɨɞɪɠɢ����ɟɝɡɨɧɢ >�@��
ɉɪɨɥɚɤɬɢɧɨɬ� ɨɫɜɟɧ� ɜɨ� ɥɚɤɬɨɬɪɨɮɢɬɟ� ɧɚ� ɚɞɟɧɨɯɢɩɨɮɢɡɚɬɚ�� ɫɟ� ɫɢɧɬɟɬɢɡɢɪɚ� ɢ� ɜɨ� ɬɟɪɦɢɧɚɥɧɢɬɟ� ɚɤɫɨɧɢ� ɨɞ�
ɯɢɩɨɬɚɥɚɦɭɫɨɬ >�@�� ɚ� ɩɪɨɧɚʁɞɟɧ� ɟ� ɢ� ɜɨ� ɰɟɪɟɛɪɚɥɧɢɨɬ� ɤɨɪɬɟɤɫ�� ɬɟɥɟɧɰɟɮɚɥɨɧɨɬ�� ɦɚɥɢɨɬ� ɦɨɡɨɤ�� Cɪɛɟɬɧɢɨɬ�
ɦɨɡɨɤ� ɢ� ɯɨɪɨɢɞɧɢɨɬ� ɩɥɟɤɫɭɫ�� ȼɪɡ� ɨɫɧɨɜɚ� ɧɚ� ɝɟɧɟɬɫɤɢɬɟ�� ɫɬɪɭɤɬɭɪɧɢɬɟ�� ɮɭɧɤɰɢɨɧɚɥɧɢɬɟ� ɢ� ɫɜɪɡɭɜɚɱɤɢɬɟ�
ɫɜɨMɫɬɜɚ�� ɩɪɨɥɚɤɬɢɧɨɬ� ɩɪɢɩɚɼɚ� ɧɚ� ɝɪɭɩɚɬɚ� ɧɚ� ɯɟɥɢɤɫ�ɩɪɨɬɟɢɧɫɤɢ� ɩɚɤɟɬ� ɯɨɪɦɨɧɢ� >�@�� ɉɪɨɥɚɤɬɢɧɫɤɢɬɟ�
ɪɟɰɟɩɬɨɪɢ�ɫɨɞɪɠɚɬ�ɟɤɫɬɪɚɰɟɥɭɥɚɪɟɧ��ɬɪɚɧɫɦɟɦɛɪɚɧɫɤɢ�ɢ�ɢɧɬɪɚɰɟɥɭɪɚɥɟɧ�ɞɨɦɟɧ�>��@ ɢ�ɢɫɬɢɬɟ�ɜɨ�ɨɪɝɚɧɢɡɦɨɬ�
ɝɢ�ɢɦɚ�ɧɚ�ɦɟɦɛɪɚɧɢɬɟ�ɨɞ�ɤɥɟɬɤɢɬɟ�ɧɚ�ɦɥɟɱɧɢɬɟ�ɠɥɟɡɞɢ�� ʁɚʁɱɧɢɰɢɬɟ��&16��ɯɨɪɨɢɞɧɢɨɬ�ɩɥɟɤɫɭɫ��ɚɦɢɝɞɚɥɚɬɚ��
ɬɚɥɚɦɭɫɨɬ�� ɯɢɩɨɬɚɥɚɦɭɫɨɬ�� ɰɟɪɟɛɪɚɥɧɢɨɬ� ɤɨɪɬɟɤɫ�� ɤɚɤɨ� ɢ� ɜɨ� ɨɛɥɚɫɬɚ� SRVWUHQD� >���@�� ȼɨ� ɢɦɭɧɨɥɨɲɤɢɨɬ�
ɨɞɝɨɜɨɪ� ɩɪɨɥɚɤɬɢɧɨɬ� ʁɚ� ɫɬɢɦɭɥɢɪɚ� ɦɢɬɨɝɟɧɟɡɚɬɚ� ɧɚ� ɧɨɪɦɚɥɧɢɬɟ� Ɍ�ɥɢɦɮɨɰɢɬɢ� ɜɨ� ɬɢɦɭɫɨɬ� ɢ� 1%�� ɥɢɦɮɨɦ�
ɤɥɟɬɨɱɧɢɬɟ�ɥɢɧɢɢ�>��@��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� �9,3�� ɢ� ɨɤɫɢɬɨɰɢɧɨɬ�� ɚ� ɜɨ� ɬɟɤ� ɧɚ� ɞɟɧɨɬ�� ɦɨʅɧɢɨɬ� ɢɧɯɢɛɢɬɨɪ� ɧɚ�
ɩɪɨɥɚɤɬɢɧɫɤɚɬɚ�ɫɟɤɪɟɰɢʁɚ��ɞɨɩɚɦɢɧɨɬ� ɇɚɪɭɲɭɜɚʃɟɬɨ�ɧɚ�'��ɪɟɰɟɩɬɨɪɧɢɨɬ�ɝɟɧ�ɞɨɜɟɞɭɜɚ�ɞɨ�ɯɢɩɟɪɩɥɚɡɢʁɚ�ɧɚ�
ɚɞɟɧɨɯɢɩɨɮɢɡɚɬɚ�ɢ�ɯɢɩɟɪɩɪɨɥɚɤɬɢɧɟɦɢʁɚ��ɲɬɨ�ɦɨɠɟ�ɞɚ�ɪɟɡɭɥɬɢɪɚ�ɫɨ�ɫɨɡɞɚɜɚʃɟ�ɧɚ�ɚɞɟɧɨɦɢ�ɧɚ�ɯɢɩɨɮɢɡɚɬɚ�
>����@�� ȼɨ� ɝɪɭɩɚɬɚ� ɧɚ� ɩɪɢɱɢɧɢɬɟɥɢ� ɤɨɢ� ɞɟɥɭɜɚɚɬ� ɤɚɤɨ� ɚɧɬɚɝɨɧɢɫɬɢ� ɧɚ� ɞɨɩɚɦɢɧɫɤɢɬɟ� ɪɟɰɟɩɬɨɪɢ� ɫɟ� ɥɟɤɨɜɢ�
ɤɚɤɨ� ɲɬɨ� ɫɟ� ɮɟɧɨɬɢʁɚɡɢɞɢ�� ɛɭɬɢɪɨɮɟɧɨɧɢ�� ɬɢɨɤɫɚɧɬɟɧɢ�� ɫɭɥɩɢɪɢɞɢ� ɢ� ɞɪɭɝɢ� >�@�� ɉɪɨɥɚɤɬɢɧɨɦɢɬɟ� ɫɟ�
ɩɪɟɞɢɡɜɢɤɚɧɢ� ɨɞ� ɤɨɧɬɢɧɭɢɪɚɧɚ� ɢ� ɞɨɥɝɨɬɪɚʁɧɚ� ɢɡɥɨɠɟɧɨɫɬ� ɧɚ� ɟɫɬɪɨɝɟɧ�� ɤɨɝɚ� ɪɟɰɟɩɬɨɪɢɬɟ� ɡɚ�
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ɬɪɚɧɫɮɨɪɦɢɪɚɱɤɢɨɬ� ɮɚɤɬɨɪ� ɡɚ� ɪɚɫɬ� �7*)�%�� ɢ� 7*)�%��� ɫɟ� ɧɚɦɚɥɟɧɢ�� ɚ� ɢɫɬɢɬɟ� ɜɫɭɲɧɨɫɬ� ʁɚ� ɜɪɲɚɬ�
ɢɧɯɢɛɢɰɢʁɚɬɚ�ɧɚ�ɩɪɨɥɚɤɬɢɧɫɤɚɬɚ�ɫɟɤɪɟɰɢʁɚ� >��@��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� ɢ� ɤɚʁ� ɠɟɧɢɬɟ� ɫɟ�
ɦɚɧɢɮɟɫɬɢɪɚ�ɫɨ�ɩɨɫɬɨɟʃɟ�ɧɚ�ɝɚɥɚɤɬɨɪɟɚ�ɢ�ɚɦɟɧɨɪɟɚ��

���ɐȿɅɂ�ɇȺ�ɌɊɍȾɈɌ
ɂɦɚʁʅɢ� ɜɨ� ɩɪɟɞɜɢɞ� ɞɟɤɚ� ɡɝɨɥɟɦɟɧɨɬɨ� ɧɢɜɨ� ɧɚ ɩɪɨɥɚɤɬɢɧɨɬ� ɩɪɟɞɢɡɜɢɤɭɜɚ� ɢɧɮɟɪɬɢɥɧɨɫɬ�� ɩɨɪɚɞɢ�
ɫɭɩɪɟɫɢɜɧɨɬɨ�ɜɥɢʁɚɧɢɟ�ɧɚ�ɢɫɬɢɨɬ�ɜɪɡ�ɢɡɥɚɱɭɜɚʃɟɬɨ�ɧɚ�ɝɨɧɚɞɨɬɪɨɩɧɢɬɟ�ɯɨɪɦɨɧɢ�)6+�ɢ�/+��ɤɨɢ�ɫɟ�ɧɟɨɩɯɨɞɧɢ�
ɡɚ� ɪɚɫɬ� ɢ� ɪɚɡɜɨʁ� ɧɚ� Ƚɪɚɮɨɜɢɨɬ� ɮɨɥɢɤɭɥ� ɢ� ɫɨɡɪɟɜɚʃɟ� ɧɚ� ʁɚʁɰɟ� ɤɥɟɬɤɚɬɚ�� ɰɟɥɬɚ� ɧɚ� ɨɜɚ� ɢɫɬɪɚɠɭɜɚʃɟ� ɛɟɲɟ
Rɩɪɟɞɟɥɭɜɚʃɟ�ɧɚ�ɧɢɜɨɬɨ�ɧɚ�ɩɪɨɥɚɤɬɢɧɨɬ�ɤɚʁ�ɝɪɭɩɚ�ɧɚ�ɩɚɰɢɟɧɬɤɢ�ɫɨ�ɤɨɧɫɬɚɬɢɪɚɧɚ�ɯɢɩɟɪɩɪɨɥɚɤɬɢɧɟɦɢʁɚ� ɜɨ�
ɨɞɧɨɫ�ɧɚ�ɤɨɧɬɪɨɥɧɚɬɚ�ɝɪɭɩɚ�ɧɚ�ɩɚɰɢɟɧɬɤɢ ɢ�ɨɩɪɟɞɟɥɭɜɚʃɟ�ɧɚ�ɧɢɜɨɬɨ�ɧɚ�ɝɨɧɚɞɨɬɪɨɩɧɢɬɟ�ɯɨɪɦɨɧɢ�)6+�ɢ�/+�
ɤɚʁ�ɯɢɩɟɪɩɪɨɥɚɤɬɢɧɟɦɢɱɧɢ�ɩɚɰɢɟɧɬɤɢ��ɜɨ�ɨɞɧɨɫ�ɧɚ�ɤɨɧɬɪɨɥɧɚɬɚ�ɝɪɭɩɚ��ɐɟɥɬɚ�ɛɟɲɟ�ɢ�ɞɚ�ɫɟ�ɜɢɞɢ�ɞɟʁɫɬɜɨɬɨ�ɧɚ�
ɥɟɤɨɜɢɬɟ�%URPHUJRQ�ɢɥɢ�'RVWLQH[�ɤɚʁ�ɯɢɩɟɪɩɪɨɥɚɤɬɢɧɟɦɢɱɧɢɬɟ�ɩɚɰɢɟɧɬɤɢ�ɜɪɡ�ɧɢɜɨɬɨ�ɧɚ�)6+�ɢ�/+��

���ɆȺɌȿɊɂȳȺɅ�ɂ�ɆȿɌɈȾɂ
ɂɫɩɢɬɭɜɚɧɢ�ɛɟɚ�ɩɚɰɢɟɧɬɤɢ�ɧɚ�ɜɨɡɪɚɫɬ�ɨɞ����ɞɨ����ɝɨɞɢɧɢ��ɫɨ�ɩɪɟɬɯɨɞɧɨ�ɭɬɜɪɞɟɧɚ�ɯɢɩɟɪɩɪɨɥɚɤɬɢɧɟɦɢʁɚ� ɋɟ�
ɢɫɩɢɬɭɜɚɲɟ�ɩɪɨɥɚɤɬɢɧɨɬ��)6+�ɢ�/+��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� Äɫɟɧɞɜɢɱ³�
ɦɟɬɨɞɚ� ɤɨʁɚ� ɤɨɪɢɫɬɢ� ɞɜɟ� ɪɚɡɥɢɱɧɢ� ɚɧɬɢɬɟɥɚ� ɫɩɟɰɢɮɢɱɧɢ� ɡɚ� ɪɚɡɥɢɱɧɢ� ɟɩɢɬɨɩɫɤɢ� ɚɧɬɢɝɟɧɢ�� ɱɢʁɚ� ɲɬɨ�
ɤɨɧɰɟɧɬɪɚɰɢʁɚ�ɫɟ�ɨɞɪɟɞɭɜɚ��Ʉɪɜɬɚ�ɫɟ�ɡɟɦɚɲɟ�ɜɨ�ɦɨɧɨɜɟɬɢ�ɛɟɡ�ɚɧɬɢɤɨɚɝɭɥɚɧɫ� ȿɩɪɭɜɟɬɢɬɟ�ɫɟ�ɰɟɧɬɪɢɮɭɝɢɪɚɚ�
ɧɚ� ����� ɜɪɬɟɠɢ� ɡɚ� ɜɪɟɦɟ� ɨɞ� �� ɦɢɧɭɬɢ�� Ɋɟɚɝɟɧɫɨɬ� ɡɚ� ɩɪɨɥɚɤɬɢɧ� 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�ɫɟ�ɢɧɤɭɛɢɪɚɚ�ɡɚ�ɜɪɟɦɟ�ɨɞ����ɦɢɧɭɬɢ��ȼɨ�ɩɪɢɦɟɪɨɤɨɬ�ɫɟ�ɦɟɪɢ�
ɧɢɜɨɬɨ�ɧɚ�ɜɪɡɚɧɢɨɬ�ɩɪɨɥɚɤɬɢɧ�ɫɨ�ɦɨɧɨɤɥɨɧɚɥɧɢɬɟ�ɚɧɬɢɬɟɥɚ�ɨɞ�ɰɜɪɫɬɚɬɚ�ɦɢɤɪɨɬɢɬɚɪɫɤɚ�ɩɥɨɱɚ��ɇɚ�ɤɪɚʁɨɬ�ɫɟ�
ɦɟɪɢ�ɯɟɦɢɥɭɦɢɧɢɫɰɟɧɰɢʁɚɬɚ�
�����Ɉɞɪɟɞɭɜɚʃɟ� ɧɚ� ɧɢɜɨɬɨ� ɧɚ� )6+� ɩɪɢɧɰɢɩɨɬ� ɧɚ� ɦɟɬɨɞɚɬɚ� ɡɚ� ɨɞɪɟɞɭɜɚʃɟ� ɧɚ� ɧɢɜɨɬɨ� ɧɚ� )6+� ɜɨ� ɤɪɜɬɚ�
ɩɪɟɬɫɬɚɜɭɜɚ�ɯɟɦɢɥɭɦɢɧɢɫɰɟɧɬɧɚ��ɢɦɭɧɨɦɟɬɪɢɫɤɚ�Äɫɟɧɞɜɢɱ³�ɦɟɬɨɞɚ�
�����Ɉɞɪɟɞɭɜɚʃɟ�ɧɚ�ɧɢɜɨɬɨ�ɧɚ�/+� ɜɨ�ɩɪɢɧɰɢɩ�ɦɟɬɨɞɚɬɚ�ɡɚ�ɨɞɪɟɞɭɜɚʃɟ�ɧɚ�ɧɢɜɨɬɨ�ɧɚ�/+�ɜɨ�ɰɢɪɤɭɥɚɰɢʁɚɬɚ�
ɩɪɟɬɫɬɚɜɭɜɚ�ɢɦɭɧɨɦɟɬɪɢɫɤɚ��ɯɟɦɢɥɭɦɢɧɢɫɰɟɧɬɧɚ�Äɫɟɧɞɜɢɱ³�ɦɟɬɨɞɚ�

���ɊȿɁɍɅɌȺɌɂ
�����.ɨɧɰɟɧɬɪɚɰɢʁɚ�ɧɚ�ɩɪɨɥɚɤɬɢɧ�ɜɨ�ɫɟɪɭɦɨɬ
Ɋɟɡɭɥɬɚɬɢɬɟ�ɨɞ�ɢɫɩɢɬɭɜɚʃɚɬɚ�ɧɚ�ɧɢɜɨɬɨ�ɧɚ�ɩɪɨɥɚɤɬɢɧɨɬ�ɤɚʁ�ɤɨɧɬɪɨɥɧɚɬɚ�ɝɪɭɩɚ��ɫɨ�ɧɨɪɦɚɥɧɨ�ɧɢɜɨ�ɧɚ�35/�ɜɨ�
ɫɟɪɭɦɨɬ��ɝɪɭɩɚɬɚ�ɧɚ�ɩɚɰɢɟɧɬɤɢ�ɫɨ�ɯɢɩɟɪɩɪɨɥɚɤɬɢɧɟɦɢʁɚ�ɢ�ɝɪɭɩɚɬɚ�ɧɚ�ɬɪɟɬɢɪɚɧɢ�ɩɚɰɢɟɧɬɤɢ�ɡɚ�ɧɚɦɚɥɭɜɚʃɟ�ɧɚ�
ɧɢɜɨɬɨ�ɧɚ�ɩɪɨɥɚɤɬɢɧɨɬ�ɫɨ�%URPHUJRQ�ɢɥɢ�'RVWLQH[��ɫɟ�ɩɪɢɤɚɠɚɧɢ�ɜɨ�ɬɚɛɟɥɚɬɚ�ɢ�ɝɪɚɮɢɤɨɬ�ɛɪ����

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

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

$�% ������ �����
$�& ���� ����

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

�����Ʉɨɧɰɟɧɬɪɚɰɢʁɚ�ɧɚ�)6+�ɜɨ�ɫɟɪɭɦɨɬ
Ⱦɨɛɢɟɧɢɬɟ� ɪɟɡɭɥɬɚɬɢ� ɡɚ� ɤɨɧɰɟɧɬɪɚɰɢʁɚɬɚ� ɧɚ� )6+ ɜɨ� ɫɟɪɭɦɨɬ� ɫɟ� ɩɪɢɤɚɠɚɧɢ� ɜɨ� ɬɚɛɟɥɚɬɚ� ɢ� ɝɪɚɮɢɤɨɬ� ɛɪ����
ɉɚɰɢɟɧɬɤɢɬɟ�ɬɪɟɬɢɪɚɧɢ�ɫɨ�ɚɧɬɢɩɪɨɥɚɤɬɢɧɫɤɚ�ɬɟɪɚɩɢʁɚ�ɢɦɚɚɬ�ɩɨɜɢɫɨɤɢ�ɜɪɟɞɧɨɫɬɢ�ɡɚ�ɤɨɧɰɟɧɬɪɚɰɢʁɚɬɚ�ɧɚ�)6+�
ɜɨ� ɫɟɪɭɦɨɬ�� ɜɨ� ɨɞɧɨɫ� ɧɚ� ɤɨɧɬɪɨɥɧɚɬɚ� ɝɪɭɩɚ�� ɲɬɨ� ɭɤɚɠɭɜɚ� ɧɚ� ɟɮɢɤɚɫɧɨɫɬɚ� ɧɚ� ɩɪɢɦɟɧɟɬɚɬɚ� ɬɟɪɚɩɢʁɚ� ɜɪɡ�
ɧɚɦɚɥɭɜɚʃɟ�ɧɚ�ɧɢɜɨɬɨ�ɧɚ�ɩɪɨɥɚɤɬɢɧɨɬ��ɫɨ�ɲɬɨ�ɫɟ�ɧɚɦɚɥɭɜɚ�ɢ�ɫɭɩɪɟɫɢɜɧɢɨɬ�ɟɮɟɤɬ�ɧɚ�ɯɢɩɟɪɩɪɨɥɚɤɬɢɧɟɦɢʁɚɬɚ�
ɜɪɡ�ɧɢɜɨɬɨ�ɧɚ�)6+�ɜɨ�ɫɟɪɭɦɨɬ�

Ɍɚɛɟɥɚ�ɛɪ�� ɉɪɨɰɟɧɬɭɚɥɧɚ�ɪɚɡɥɢɤɚ�ɩɨɦɟɼɭ�ɝɪɭɩɢɬɟ�ɢ�ɫɢɝɧɢɮɢɤɚɧɬɧɨɫɬ�ɤɚʁ�)6+

Ƚɪɚɮɢɤ�ɛɪ���ɇɢɜɨ�ɧɚ�)6+�ɜɨ�ɫɟɪɭɦɨɬ
�����Ʉɨɧɰɟɧɬɪɚɰɢʁɚ�ɧɚ�/+�ɜɨ�ɫɟɪɭɦɨɬ
Ɋɟɡɭɥɬɚɬɢɬɟ�ɨɞ�ɢɫɬɪɚɠɭɜɚʃɟɬɨ�ɫɟ�ɩɪɢɤɚɠɚɧɢ�ɜɨ�ɬɚɛɟɥɚɬɚ�ɢ�ɝɪɚɮɢɤɨɬ�ɛɪ����Ʉɨɧɫɬɚɬɢɪɚɧ�ɟ�ɩɨɦɚɥ�ɫɭɩɪɟɫɢɜɟɧ�
ɟɮɟɤɬ�ɧɚ�ɩɪɨɥɚɤɬɢɧɨɬ�ɜɪɡ�ɧɢɜɨɬɨ�ɧɚ�/+��ɜɨ�ɫɩɨɪɟɞɛɚ�ɫɨ�)6+��Ƚɪɭɩɚɬɚ�ɧɚ�ɬɪɟɬɢɪɚɧɢ�ɩɚɰɢɟɧɬɤɢ�ɢɦɚɚɬ�ɦɧɨɝɭ�
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ϵϭϱ

ɩɨɜɢɫɨɤɢ�ɜɪɟɞɧɨɫɬɢ�ɡɚ�ɤɨɧɰɟɧɬɪɚɰɢʁɚɬɚ�ɧɚ�/+�ɜɨ�ɨɞɧɨɫ�ɧɚ�ɤɨɧɬɪɨɥɧɚɬɚ�ɝɪɭɩɚ�ɧɚ�ɩɚɰɢɟɧɬɤɢ��ɲɬɨ�ɭɤɚɠɭɜɚ�ɧɚ�
ɟɮɢɤɚɫɧɨɫɬɚ�ɧɚ�ɬɟɪɚɩɢʁɚɬɚ�ɤɨʁɚ�ɫɟ�ɤɨɪɢɫɬɢ�ɡɚ�ɧɨɪɦɚɥɢɡɢɪɚʃɟ�ɧɚ�ɤɨɧɰɟɧɬɪɚɰɢʁɚɬɚ�ɧɚ�/+�ɜɨ�ɫɟɪɭɦɨɬ�

Ɍɚɛɟɥɚ�ɛɪ���ɉɪɨɰɟɧɬɭɚɥɧɚ�ɪɚɡɥɢɤɚ�ɩɨɦɟɼɭ�ɝɪɭɩɢɬɟ�ɢ�ɫɢɝɧɢɮɢɤɚɧɬɧɨɫɬ�ɤɚʁ�/+

Ƚɪɚɮɢɤ�ɛɪ���ɇɢɜɨ�ɧɚ�/+�ɜɨ�ɫɟɪɭɦɨɬ

���ȾɂɋɄɍɋɂȳȺ
Ⱦɨɛɢɟɧɢɬɟ� ɪɟɡɭɥɬɚɬɢ� ɩɨɤɚɠɭɜɚɚɬ� ɞɟɤɚ� ɩɚɰɢɟɧɬɤɢɬɟ� ɫɨ� ɞɢʁɚɝɧɨɫɬɢɰɢɪɚɧɚ� ɯɢɩɟɪɩɪɨɥɚɤɬɢɧɟɦɢʁɚ� ɢɦɚɚɬ�
ɫɢɝɧɢɮɢɤɚɧɬɧɨ� ɩɨɜɢɫɨɤɢ� ɜɪɟɞɧɨɫɬɢ� ɡɚ� ɤɨɧɰɟɧɬɪɚɰɢʁɚɬɚ� ɧɚ� ɩɪɨɥɚɤɬɢɧɨɬ� ɜɨ� ɨɞɧɨɫ� ɧɚ� ɤɨɧɬɪɨɥɧɚɬɚ� ɝɪɭɩɚ��
ɉɨɫɥɟ� ɬɪɟɬɦɚɧɨɬ� ɫɨ�%URPHUJRQ�ɢɥɢ�'RVWLQH[�ɞɨɚɼɚ�ɞɨ� ɧɚɦɚɥɭɜɚʃɟ�ɧɚ� ɜɪɟɞɧɨɫɬɢɬɟ� ɡɚ�ɩɪɨɥɚɤɬɢɧɨɬ�ɞɨ�ɧɢɜɨ�
ɛɥɢɫɤɭ� ɧɚ� ɤɨɧɬɪɨɥɧɚɬɚ� ɝɪɭɩɚ��Ⱦɨɩɚɦɢɧɨɬ� ɟ� ɫɢɥɟɧ� ɢɧɯɢɛɢɬɨɪ� ɧɚ� ɩɪɨɥɚɤɬɢɧɨɬ� ɢ� ɡɚ� ɜɪɟɦɟ� ɧɚ� ɞɨɟʃɟɬɨ� ɟ� ɫɨ�
ɧɚɦɚɥɟɧɨ� ɥɚɱɟʃɟ�� ɫɨ� ɲɬɨ� ɫɟ� ɡɝɨɥɟɦɭɜɚ� ɢɡɥɚɱɭɜɚʃɟɬɨ� ɧɚ� ɩɪɨɥɚɤɬɢɧɨɬ� >�@�� ɂɧɯɢɛɢɬɨɪɧɨɬɨ� ɞɟʁɫɬɜɨ� ɧɚ�
ɞɨɩɚɦɢɧɨɬ� ɫɟ� ɨɫɬɜɚɪɭɜɚ� ɤɨɝɚ� ɫɟ� ɩɨɜɪɡɭɜɚ� ɡɚ� ɞɨɩɚɦɢɧɫɤɢɬɟ�'�� ɪɟɰɟɩɬɨɪɢ� ɧɚ� ɦɟɦɛɪɚɧɚɬɚ� ɧɚ� ɥɚɤɬɨɬɪɨɮɢɬɟ��
Ⱦɨɩɚɦɢɧɨɬ�ʁɚ�ɢɧɯɢɛɢɪɚ�ɚɞɟɧɢɥ�ɰɢɤɥɚɡɚɬɚ�ɢ�ɨɧɟɜɨɡɦɨɠɭɜɚ�ɮɨɫɮɨɪɢɥɚɰɢʁɚ�ɧɚ�ɤɥɟɬɨɱɧɢɬɟ�ɟɧɡɢɦɢ�ɢ�ɩɪɨɬɟɢɧɢ�
ɜɨ� ɫɢɧɬɟɡɚɬɚ� ɧɚ� ɩɪɨɥɚɤɬɢɧɨɬ� ɢɥɢ� ɝɨ� ɢɧɯɢɛɢɪɚ� ɦɟɬɚɛɨɥɢɡɦɨɬ� ɧɚ� ɢɧɨɡɢɬɨɥ��ɮɨɫɮɚɬɨɬ� ɢ� ɨɧɟɜɨɡɦɨɠɭɜɚ�
ɚɤɬɢɜɢɪɚʃɟ� ɧɚ� &D�ɨɫɟɬɥɢɜɢ� ɜɨɥɬɚɠɧɢ� ɤɚɧɚɥɢ� ɤɨɢ� ɜɪɲɚɬ� ɟɝɡɨɰɢɬɨɡɚ� ɧɚ� ɩɪɨɥɚɤɬɢɧɨɬ� ɨɞ� ɫɟɤɪɟɬɨɪɧɢɬɟ�
ɝɪɚɧɭɥɢ�� ȼɨ� ɢɧɯɢɛɢɬɨɪɧɨɬɨ� ɞɟʁɫɬɜɨ� ɧɚ� ɞɨɩɚɦɢɧɨɬ� ɫRɞɟʁɫɬɜɭɜɚɚɬ� ɢ� Ȗ±ɚɦɢɧɨɛɭɬɟɪɧɚɬɚ� ɤɢɫɟɥɢɧɚ��
ɫɨɦɚɬɨɫɬɚɬɢɧɨɬ��ɤɚɥɰɢɬɨɧɢɧ�ɢ�ɞɪɭɝɢ�ɢɧɯɢɛɢɬɨɪɢ��ɤɨɢ�ɩɪɟɬɟɠɧɨ�ɭɱɟɫɬɜɭɜɚɚɬ�ɜɨ�ɡɝɨɥɟɦɭɜɚʃɟ�ɧɚ�ɚɤɬɢɜɧɨɫɬɚ�
ɧɚ� 7,'$� ɞɨɩɚɦɢɧɟɧɟɪɝɢɱɧɢɬɟ� ɧɟɜɪɨɧɢ� >�@��Ɏɚɤɬɨɪɢ� ɤɨɢ� ɝɨ� ɫɬɢɦɭɥɢɪɚɚɬ� ɢɡɥɚɱɭɜɚʃɟɬɨ� ɧɚ� ɩɪɨɥɚɤɬɢɧɨɬ� ɫɟ�
ɜɚɡɨɢɧɬɟɫɬɢɧɚɥɧɢɨɬ� ɩɟɩɬɢɞ� �9,3��� 75+�� ɫɟɪɨɬɨɧɢɧɨɬ�� ɜɚɡɨɩɪɟɫɢɧɨɬ�� ɚɧɝɟɨɬɟɧɡɢɧ�,,�� ɤɚɥɰɢɬɨɧɢɧɨɬ�� ɤɨɢ�
ɞɟʁɫɬɜɭɜɚɚɬ� ɩɪɟɤɭ� ɚɤɬɢɜɢɪɚʃɟ� ɧɚ� ɚɞɟɧɢɥ� ɰɢɤɥɚɡɚɬɚ� ɜɨ� ɫɢɧɬɟɡɚɬɚ� ɧɚ� ɩɪɨɥɚɤɬɢɧɨɬ� ɢɥɢ� ɚɤɬɢɜɢɪɚʃɟ� ɧɚ�
ɦɟɬɚɛɨɥɢɡɦɨɬ�ɧɚ�ɢɧɨɡɢɬɨɥ���ɮɨɫɮɚɬɨɬ�ɜɨ�ɨɬɜɚɪɚʃɟɬɨ�ɧɚ�ɤɚɥɰɢɭɦ�ɡɚɜɢɫɧɢɬɟ�ɜɨɥɬɚɠɧɢ�ɤɚɧɚɥɢ�ɢ�ɟɝɡɨɰɢɬɨɡɚ�
ɧɚ� ɩɪɨɥɚɤɬɢɧɨɬ� ɨɞ� ɥɚɤɬɨɬɪɨɮɢɬɟ�� ȼɨ� ɭɫɥɨɜɢ� ɧɚ� ɫɬɪɟɫ� ɤɚʁ� ɠɟɧɢɬɟ� ɫɟ� ɧɚɦɚɥɭɜɚ� ɚɤɬɢɜɧɨɫɬɚ� ɧɚ� 7,'$�
ɞɨɩɚɦɢɧɟɧɟɪɝɢɱɧɢɬɟ�ɧɟɜɪɨɧɢ��ɩɨɪɚɞɢ�ɡɝɨɥɟɦɟɧɨ�ɢɡɥɚɱɭɜɚʃɟ�ɧɚ�ȕ�ɟɧɞɨɪɮɢɧ��ɩɨɞ�ɜɥɢʁɚɧɢɟ�ɧɚ�&5+ ɩɪɢ�ɫɬɪɟɫ�
ɤɨʁ� ɝɨ� ɢɧɯɢɛɢɪɚ� ɢɡɥɚɱɭɜɚʃɟɬɨ� ɧɚ ɞɨɩɚɦɢɧɨɬ� ɢ� ɞɨɜɟɞɭɜɚ� ɞɨ� ɚɤɭɬɧɨ� ɡɝɨɥɟɦɭɜɚʃɟ� ɧɚ� ɤɨɧɰɟɧɬɪɚɰɢʁɚɬɚ� ɧɚ�
ɩɪɨɥɚɤɬɢɧɨɬ�� ɏɢɩɟɪɩɪɨɥɚɤɬɢɧɟɦɢʁɚɬɚ� ɜɨ� ɭɫɥɨɜɢ� ɧɚ� ɫɬɪɟɫ� ɩɪɟɞɢɡɜɢɤɭɜɚ� ɩɨɞɨɥɝɨɬɪɚʁɧɨ� ɧɚɦɚɥɭɜɚʃɟ� ɧɚ�
ɫɟɤɪɟɰɢʁɚɬɚ�ɧɚ�*Q5+�>�@��ɇɚɦɚɥɟɧɨɬɨ�ɢɡɥɚɱɭɜɚʃɟ�ɧɚ�*Q5+�ɞɢɪɟɤɬɧɨ�ɜɥɢʁɚɟ�ɜɨ�ɧɚɦɚɥɟɧɨɬɨ�ɨɫɥɨɛɨɞɭɜɚʃɟ�ɧɚ�
ɝɨɧɚɞɨɬɪɨɩɢɧɢɬɟ�)6+�ɢ�/+��ɚ�ɫɨ�ɬɨɚ�ɢɦɚ�ɜɥɢʁɚɧɢɟ�ɢ�ɜɪɡ�ɮɟɪɬɢɥɧɨɫɬɚ�ɤɚʁ�ɠɟɧɢɬɟ��Ƚɨɧɚɞɨɬɪɨɩɢɧɢɬɟ�)6+�ɢ�/+�
ɢɡɥɚɱɟɧɢ� ɜɨ� ɧɚɦɚɥɟɧɢ� ɤɨɧɰɟɧɬɪɚɰɢɢ� ɧɟ� ɫɟ� ɜɨ� ɫɨɫɬɨʁɛɚ� ɞɚ� ɜɥɢʁɚɚɬ� ɜɪɡ� ɫɢɧɬɟɡɚɬɚ� ɧɚ� ɞɨɜɨɥɧɢ� ɤɨɥɢɱɢɧɢ� ɧɚ�
ɨɜɚɪɢʁɚɥɧɢ� ɫɬɟɪɨɢɞɢ�� ɟɫɬɪɚɞɢɨɥ� ɢ� ɩɪɨɝɟɫɬɟɪɨɧ�� ɢɡɨɫɬɚɧɭɜɚ� ɫɨɡɞɚɜɚʃɟɬɨ� ɧɚ� ɨɜɚɪɢʁɚɥɧɢɬɟ� ɮɨɥɢɤɭɥɢ�� ɩɨɬɨɚ�
ɢɡɨɫɬɚɧɭɜɚ�ɫɨɡɞɚɜɚʃɟɬɨ�ɧɚ�FRUSXV�OXWHXP� ɚ�ɨɬɫɭɫɬɜɭɜɚ�ɢ�ɫɚɦɚɬɚ�ɨɜɭɥɚɰɢʁɚ�>��@��Ɋɟɡɭɥɬɚɬɢɬɟ�ɩɨɤɚɠɭɜɚɚɬ�ɞɟɤɚ�
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ϵϭϲ

ɤɚʁ�ɯɢɩɟɪɩɪɨɥɚɤɬɢɧɟɦɢɱɧɢɬɟ�ɩɚɰɢɟɧɬɤɢ�ɫɟ�ɧɚɦɚɥɭɜɚ�ɧɢɜɨɬɨ�ɧɚ�ɤɨɧɰɟɧɬɪɚɰɢʁɚɬɚ�ɧɚ�)6+�ɜɨ�ɫɟɪɭɦɨɬ�ɜɨ ɨɞɧɨɫ�
ɧɚ�ɤɨɧɬɪɨɥɧɚɬɚ�ɝɪɭɩɚ��Ɂɧɚɱɚɟɧ�ɮɚɤɬɨɪ�ɜɨ�ɪɚɫɬɨɬ�ɢ�ɪɚɡɜɨʁɨɬ�ɧɚ�ɨɜɚɪɢʁɚɥɧɢɬɟ�ɮɨɥɢɤɭɥɢ�ɩɪɟɬɫɬɚɜɭɜɚ�ɢ�ɧɢɜɨɬɨ�
ɧɚ� ɤɨɧɰɟɧɬɪɚɰɢʁɚɬɚ� ɧɚ� /+� ɜɨ� ɫɟɪɭɦɨɬ�� Ɉɞ� ɞɨɛɢɟɧɢɬɟ� ɪɟɡɭɥɬɚɬɢ� ɫɟ� ɝɥɟɞɚ� ɞɟɤɚ� ɜɨ� ɭɫɥɨɜɢ� ɧɚ�
ɯɢɩɟɪɩɪɨɥɚɤɬɢɧɟɦɢʁɚ�ɞɨɚɼɚ�ɞɨ�ɧɚɦɚɥɭɜɚʃɟ�ɧɚ�ɧɢɜɨɬɨ�ɧɚ�/+�ɜɨ ɫɟɪɭɦɨɬ��ɜɨ�ɨɞɧɨɫ�ɧɚ�ɤɨɧɬɪɨɥɧɚɬɚ�ɝɪɭɩɚ�ɧɚ�
ɩɚɰɢɟɧɬɤɢ��ɧɨ�ɜɨ�ɩɨɦɚɥ�ɨɛɟɦ�ɫɩɨɪɟɞɟɧɨ�ɫɨ�ɧɚɦɚɥɭɜɚʃɟɬɨ�ɧɚ�ɧɢɜɨɬɨ�ɧɚ�)6+�>�@�
Ɋɟɡɭɥɬɚɬɢɬɟ� ɩɨɤɚɠɭɜɚɚɬ� ɞɟɤɚ� ɤɚʁ� ɯɢɩɟɪɩɪɨɥɚɤɬɢɧɟɦɢɱɤɢɬɟ� ɩɚɰɢɟɧɬɤɢ� ɩɨ� ɬɪɟɬɦɚɧɨɬ� ɫɨ� ɚɧɬɢɩɪɨɥɚɤɬɢɧɫɤɚ�
ɬɟɪɚɩɢʁɚ�ɫɟ�ɧɚɦɚɥɭɜɚ�ɧɢɜɨɬɨ�ɧɚ�ɩɪɨɥɚɤɬɢɧɨɬ��ɚ�ɫɟ� ɡɝɨɥɟɦɭɜɚɚɬ�ɧɢɜɨɚɬɚ�ɧɚ�)6+�ɢ /+��Ʌɟɤɨɜɢɬɟ�%URPHUJRQ�
ɢɥɢ� 'RVWLQH[� ɫɟ� ɧɚ� ɛɚɡɚ� ɧɚ� ɞɨɩɚɦɢɧ�� ɢ� ɩɪɟɬɫɬɚɜɭɜɚɚɬ� ɫɢɥɟɧ� ɢɧɯɢɛɢɬɨɪ� ɧɚ� ɫɟɤɪɟɰɢʁɚɬɚ� ɧɚ� ɩɪɨɥɚɤɬɢɧɨɬ ɢ�
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� ɧɢɜɨɬɨ�ɧɚ�/+�ɜɨ�ɫɟɪɭɦɨɬ�ɤɚʁ�ɯɢɩɟɪɩɪɨɥɚɤɬɢɧɟɦɢɱɧɢ�ɩɚɰɢɟɧɬɤɢ�ɫɟ�ɧɚɦɚɥɭɜɚ�ɜɨ�ɨɞɧɨɫ�ɧɚ�ɤɨɧɰɟɧɬɪɚɰɢʁɚɬɚ�
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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�������������
%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� $FDG��6FL� 86$���� ����±�����
&DORJHUR� $�� (���:HEHU� 5�� )��� 5DLWL� )��� %XUUHOOR� 1���0RQFDGD� 0�� /��� 0RQJLRL� $� 	 '¶DJDWD� 5� �������� ,QYROYHPHQW� RI�

FRUWLFRWURSLQ�UHOHDVLQJ� KRUPRQH� DQG� HQGRJHQRXV� RSLRLG� SHSWLGHV� LQ� SURODFWLQ�VXSSUHVVHG� JRQDGRWURSLQ�UHOHDVLQJ� KRUPRQH�
UHOHDVH�LQ�YLWUR� 1HXURHQGRFULQRORJ\ �������±����

(YHULWW� $��	 +RNIHOW� 7����������7KH�FRH[LVWHQFH�RI�QHXURSHSWLGH�<�ZLWK�RWKHU�SHSWLGHV�DQG�DPLQHV�LQ�WKH�FHQWUDO�QHUYRXV�V\VWHP�
,Q��1HXURSHSWLGH�<��HGLWHG�E\�0XWW�9��+RNIHOW�7��)X[H�.��DQG�/XQGEHUJ�-0��1HZ�<RUN����±���

)X[H� .���+RNIHOW� 7���(QHURWK� 3���*XVWDIVVRQ� -��$� 	 6NHWW� 3� ��������3URODFWLQ�OLNH� LPPXQRUHDFWLYLW\�� ORFDOL]DWLRQ� LQ�QHUYH�
WHUPLQDOV�RI�UDW�K\SRWKDODPXV� 6FLHQFH���������±����

+RUVHPDQ� 1��'� 	 <X�/HH� /��<����������7UDQVFULSWLRQDO�UHJXODWLRQ�E\�WKH�KHOL[�EXQGOH�SHSWLGH�KRUPRQHV��JURZWK�KRUPRQH��
SURODFWLQ��DQG�KHPDWRSRLHWLF�F\WRNLQHV� (QGRFU� 5HY� �������±����

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

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

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

3DQ� -�7� ������� 1HXURHQGRFULQH�IXQFWLRQV�RI�GRSDPLQH� ,Q��1HXURWUDQVPLWWHUV�DQG�1HXURPRGXODWRUV��HGLWHG�E\�6WRQH�7��%RFD�
5DWRQ��)/��&5&��S�����±����

3DVWRUFLF� 0���'H� $���%R\DGMLHYD� 1���9DOH� :��	�6DUNDU��'��.����������5HGXFWLRQ LQ�WKH�H[SUHVVLRQ�DQG�DFWLRQ�RI�WUDQVIRUPLQJ�
JURZWK� IDFWRU EHWD���RQ� ODFWRWURSHV�GXULQJ�HVWURJHQ�LQGXFHG�WXPRULJHQHVLV� LQ WKH�DQWHULRU�SLWXLWDU\� &DQFHU�5HV� ��������±
�����

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� ��������������

<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\����� ����±�����


