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$oDU�V|]OԥU��GLDEHWLN�UHWLQRSDWL\D�PDNXO\DU�|GHP�PLNURSHULPHWUL\D��IRNDO�IRWROD]HUNRDTXO\DVL\D

(7'56�LQ� J|VWԥUGL\L� PԥOXPDWD� J|Uԥ� úԥNԥUOL� GLDEHWOL� [ԥVWԥOԥUGԥ� J|UPԥ� LWLOL\LQLQ� ]ԥLÀԥPԥVLQLQ� VԥEԥEL� ����
KDOODUGD�GLDEHWLN�PDNXORSDWL\DGÕU� >�@��'LDEHWLN� UHWLQRSDWL\DODUÕQ� D÷ÕUOÕT�GԥUԥFԥVL� DUWGÕTFD��PDNXO\DU�|GHPOԥULQ�
UDVWJԥOPԥ�WH]OL\L�Gԥ�DUWÕU��%HOԥ�NL��HUNԥQ�TH\UL�SUROLIHUDWLY�GLDEHWLN�UHWLQRSDWL\DODUGD�PDNXO\DU�|GHP�������KDOODUGD��
SUROLIHUDWLY�GLDEHWLN�UHWLQRSDWL\DODUGD�����KDOODUGD�UDVW�JԥOLQLU��'LDEHWLN�PDNXO\DU�|GHP�EDúOÕFD�RODUDT���FL�WLS�
úԥNԥUOL�GLDEHW�]DPDQÕ���FL�WLSԥ�QLVEԥWԥQ�GDKD�oR[�UDVW�JԥOLQLU�>�@�

0DNXO\DU�|GHP�EDúOÕFD�RODUDT�KHPDWRUHWLQDO�EDU\HULQ��+5%��SR]XOPDVÕ�QԥWLFԥVLQGԥ�\DUDQÕU��+5%�LNL�NRPSRQHQWԥQ�
LEDUԥWGLU��[DULFL�Yԥ�GD[LOL��;DULFL�EDU\HU�WRUOX�TLúDQÕQ�SLTPHQW�HSLWHOL�TDWÕQÕQ�K�VH\UԥOԥULQGԥQ�ԥPԥOԥ�JԥOLU��'D[LOL�
EDU\HU�WRUOX�TLúDQÕQ�HQGRWHO�K�FH\UԥOԥUL��TOLDO�K�FH\UԥOԥULQGԥQ��0�OOHU�K�FH\UԥOԥUL�Yԥ�DVWURVLWOԥU�GԥQ�ԥPԥOԥ�JԥOԥUԥN��
]�ODOODUÕQ�Q�IX]�HGԥ�ELOPԥ\ԥFԥ\L�TDWÕ�\DUDGÕU��'LDEHWLN�PDNXO\DU�|GHPLQ�\DUDQPDVÕQD�EDúOÕFD�VԥEԥE�LONLQ�RODUDT�
GD[LOL�EDU\HULQ�]ԥGԥOԥQPԥVL�KHVDE�ROXQXU��+5%�LQ�SR]XOPDVÕ�QԥWLFԥVLQGԥ�\DUDQDQ�³OHDNDJH´�QH\URVHQVRU�TDWODUD�
D[DUDT��RUDGDQ�LVԥ�KԥPLQ�PD\HQLQ��PDNXODQÕQ�LQWUDUHWLQDO�TDWODUÕQGD�NXPXO\DVL\DVÕQD�VԥEԥE�ROXU�>����@�

'LDEHWLN�PDNXOD�|GHPLQLQ�P�DOLFԥVL�NOLQLN�ԥKԥPL\\ԥWOL�PDNXOD�|GHPL�]DPDQÕ�PԥVOԥKԥW�J|U�O�U��0DNXOD�|GHPL�
ELRPLNURVNRSGD�J|]�GLELQLQ�P�D\LQԥVL�]DPDQÕ�P�ԥ\\ԥQ�HGLOLU�

)O�RUHVVHQW�DQJLRTUD¿\D\D�ԥVDVԥQ�GLDEHWLN�PDNXO\DU�|GHPL�G|UG�NDWHTRUL\D\D�E|OPԥN�RODU����)RNDO�����'LIIX]��
���'LIIX]�VLVWRLG�����øúHPLN�PDNXORSDWL\D�>�@�

)RNDO� PDNXO\DU� |GHP� WRUOX� TLúDQÕQ� PԥUNԥ]L� ]RQDVÕQGD� \DUDQPÕú� PLNURDQHYUL]PDODUGDQ� VÕ]PD� QԥWLFԥVLQGԥ�
\DUDQÕU��dR[�KDOODUGD�IRNDO�PDNXO\DU�|GHP�VԥUW�HNVXGDWODUOD�KDúL\ԥOԥQLU�

'LDEHWLN�PDNXO\DU�|GHP�IXQNVLRQDO�SR]XQWXODUÕQ�HUNԥQ�ԥPԥOԥ�JԥOPԥVLQԥ�VԥEԥE�ROGX÷XQD�J|Uԥ��RQODUÕQ�GLQDPLN�
Yԥ�YD[WÕQGD�Qԥ]DUԥWLQԥ�HKWL\DF�GX\XOXU�

6RQ� LOOԥUGԥ�NOLQLNL�SUDNWLNDGD� WRUOX�TLúDQÕQ� LúÕ÷D� VԥUKԥGL�KԥVVDVOÕ÷ÕQÕQ�P�D\LQԥ��VXOODUÕ�JHQLú� WԥWELT�ROXQXU��
0LNURSHULPHWUL\D�±�J|]�GLELQLQ�GHWDOODUÕ�Yԥ�LúÕ÷DKԥVVDVOÕT�IXQNVL\DVÕ�ԥVDVÕQGD�NRUHO\DVL\D�DSDUPD÷D�LPNDQ�YHULU��
0LNURSHULPHWUL\D�DSDUDWÕQÕQ�Lú�SULQVLSL��GLVSOH\Gԥ�P�ԥ\\ԥQ�YD[W�oԥUoLYԥVLQGԥ�LúÕT�VWLPXOODUÕQÕ�PDNXOD�QDKL\ԥVLQԥ�
J|QGԥUGLNGԥ�DOÕQDQ�QԥWLFԥOԥUL�TH\G�HWPԥNGLU��%X�P�D\LQԥ��WRUOX�TLúDQÕQ�PԥUNԥ]L�]RQDVÕQGD�\DUDQPÕú�Gԥ\LúLNOLNOԥUGԥ�
P�DOLFԥQLQ� HIIHNWLYOL\LQL� [ԥVWԥOL\LQ� JHGLúLQLQ� PRQLWRULQTLQԥ� LPNDQ� YHULU�� 0LNURSHULPHWUL\D� ]DPDQÕ� [ԥVWԥOԥULQ�
J|]OԥUL�����QP�X]XQOXTGD� LúÕT�GDO÷DVÕ�YDVLWԥVLOԥ�NRQIRNDO�VLVWHPGԥ�LúÕTODQGÕUÕOÕU��1ԥWLFԥGԥ�PԥUNԥ]L�]RQDQÕQ����
GԥUԥFԥ�J|UPԥ�VDKԥVLQLQ�WԥVYLUL�TH\G�ROXQXU�

0DNXO\DU�|GHPLQ�P�DVLU�G�Q\DGD�ԥQ�HIIHNWLY�Yԥ�VWDQGDUW�P�DOLFԥ��VXOX�OD]HU�NRDTXO\DVL\DGÕU�>�@��(7'56�ԥ�
J|Uԥ� IRNDO� OD]HUNRDTXO\DVL\D�� NOLQLN� ԥKԥPL\\ԥWOL�PDNXO\DU� |GHPOԥU� ]DPDQÕ� J|UPԥQLQ� Wԥ[PLQԥQ� ���� KDOODUGD�
LWLULOPԥVLQL�D]DOGÕU�>����@��)RNDO�OD]HU�NRDTXO\DVL\D�]DPDQÕ�OD]HU�ú�DODUÕ�ELUEDúD�]ԥGԥOԥQPԥ�QDKL\ԥVLQԥ�\|QԥOGLOԥUԥN��
PD\H�VÕ]GÕUDQ�PLNURDQHYUL]PDODU�NRDTXO\DVL\D�ROXQXU��/D]HU�P�DOLFԥVL�ELU�VHDQVGD�DSDUÕOÕU��)RWROD]HUNRDTXO\DVL\D�
ROXQDFDT�PLNURDQHYUL]PDODU�)$4�P�D\LQԥVL�YDVLWԥVLOԥ�DúNDUODQÕU�

)RWROD]HUNRDTXO\DVL\D�QԥWLFԥVLQGԥ�VÕ]PD�DUDGDQ�TDOGÕUÕOÕU�Yԥ�WRUOX�TLúDGDNÕ�|GHP�WԥGULFԥQ�DUDGDQ�TDO[ÕU�
øúLQ�PԥTVԥGL��
)RNDO�GLDEHWLN�PDNXO\DU�|GHPOԥU�]DPDQÕ�OD]HUIRWRNRDTXO\DVL\DQÕQ�PLNURSHULPHWUL\D�P�D\LQԥVL�YDVLWԥVLOԥ�WRUOX�

TLúDQÕQ�PԥUNԥ]L�]RQDVÕQÕQ�TL\PԥWOԥQGLULOPԥVL�
0DWHULDO�Yԥ�PHWRGODU��
$SDUGÕ÷ÕPÕ]�WԥGTLTDWODU�DNDGHPLN�=ԥULIԥ�ԤOL\HYD�DGÕQD�020�LQLQ�³ùԥNԥUOL�GLDEHWLQ�J|]�IԥVDGODUÕ´�ú|EԥVLQԥ�

P�UDFLԥW�HGԥQ����[ԥVWԥQLQ����J|]���]ԥULQGԥ�\HULQԥ�\HWLULOPLúGLU��;ԥVWԥOԥU���D\�ԥU]LQGԥ�P�úDKLGԥ�DOWÕQGD�ROPXúGXU��
2QODUÕQ�RUWD�\Dú�KԥGGL�����������\Dú�DUDVÕ�����L�±�TDGÕQ����X�LVԥ�NLúL�ROPXúGXU��;ԥVWԥOԥULQ���LQGԥ�\DOQÕ]�ELU�J|]Gԥ����
LQGԥ�LVԥ�KԥU�LNL�J|]Gԥ�GLDEHWLN�PDNXO\DU�|GHP�P�úDKLGԥ�HGLOLOLUGL��0�D\LQԥ�ROXQDQ����J|]�Q����X�DUWLIDNLN�J|]��
���Õ�LVԥ�\HWLúPԥPLú�NDWDUDNWD�ROPXúGXU��7ԥGTLTDW�DSDUÕOPÕú����J|]�Q������TH\UL�SUROLIHUDVL\D�PԥUKԥOԥVLQGԥ�����L�
SUROLIHUDVL\D�PԥUKԥOԥVLQGԥ�ROPXúGXU�
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+ԥU�ELU�[ԥVWԥ\ԥ�GD[LO�RODUNԥQ�YL]RPHWUL\D��IXQGXV�ELRPLNURVNRSL\D��À�RUHVVHQW�DQJLRTUD¿\D��)$4���))�����3OXV��
=HLVV���J|]�GLELQLQ�RSWLN�NRKHUHQW�WRPRTUD¿\DVÕ��2.7���6SHFWUDO�&LUUXV�+'�2&7��&DUO�=HLVV�0HGLWHF��øQF��'XEOLQ��
P�D\LQԥVL�DSDUÕOPÕúGÕU��+ԥU�[ԥVWԥ\ԥ�IRNDO�PDNXO\DU�|GHP�GLDTQR]X�TR\XOGXTGDQ�VRQUD��IRWROD]HUNRDTXO\DVL\DGDQ�
|QFԥ�PLNURSHULPHWUL\D�P�D\LQԥVL� DSDUÕOPÕúGÕU��0LNURSHULPHWUL\D�PԥUNԥ]LPL]Gԥ�P|YFXG�RODQ�&HQWHU�9XH�6S$�
¿UPDVÕ��øWDO\DQ�LVWHKVDOOÕ�0$ø$��0DFXODU�øQWHJULW\�$VVHVPHQW��IXQGXV�PLNURSHULPHWUL�YDVLWԥVLOԥ�DSDUÕOPÕúGÕU��

)RNDO� OD]HUNRDTXO\DVL\D� ]DPDQÕ� ���� QP� GDO÷D� X]XQOXTOX� LNLTDW� WH]OLNOL� \DúÕO� VSHNWUOL� 1G�� <$4� OD]HU�
�(\HOLWH�$OFRQ�86$��LVWLIDGԥ�ROXQPXúGXU��øVWLIDGԥ�ROXQDQ�\DúÕO�VSHNWUOL�1G��<$4�OD]HU�GDOJDODUÕQÕQ�J�F�����P9W��
HNVSR]LVL\D�����VDQ���NRDTXO\DQWODUÕQ�GLDPHWUL�������PNP��VD\Õ�������ROPXúGXU�

1ԥWLFԥ�Yԥ�P�]DNLUԥOԥU�
'D[LO�RODQ�[ԥVWԥOԥULQ�J|UPԥ�LWLOLNOԥUL�ORJ0$5����������ROPXúGXU��øON�GԥIԥ�PLNURSHULPHWUL\D�]DPDQÕ�LVԥ�PԥUNԥ]L�

]RQDQÕQ� LúÕ÷D�KԥVVDVOÕJÕ��������G%�ROPXúGXU��)RNDO� IRWROD]HUNRDTXO\DVL\DGDQ���KԥIWԥ� VRQUD�P�D\LQԥGԥ�J|UPԥ�
LWLOLNOԥUL�DUWDUDT�ORJ0$5���������WԥúNLO�HWPLúGLU��%XQXQOD�EԥUDEԥU�[ԥVWԥOԥUGԥ��WRUOX�TLúDQÕQ�PԥUNԥ]L�]RQDVÕQÕQ�GD�
KԥVVDVOÕ÷Õ�GD�DUWPÕúGÕU��������G%��

ùԥNLO����/D]HUIRWRNRDTXO\DVL\DGDQ�
ԥYYԥONL�YH���D\�VRQUDNÕ�Yԥ]L\\ԥW�
�[ԥVWԥ��3DúD\HYD�.ԥOPԥW������2'�
3'5��1RUPDO�ú�EKԥOL�Yԥ�SDWRORML�
VDKԥOԥU�P�YD¿T�TD\GDGD�\DúÕO�VDUÕ�
Yԥ�TÕUPÕ]Õ�UԥQJGԥGLUOԥU��

;ԥVWԥOԥULQ� GLQDPLNL� P�úDKLGԥVL��� D\� Yԥ� �� D\� VRQUD� DSDUÕOPÕúGÕ�� 'LQDPLNL� P�úDKLGԥ� ]DPDQÕ� IXQGXV�
ELRPLNURVNRSL\DVÕ�IRNDO�PDNXO\DU�|GHPLQ�D]DOPDVÕ�P�úDKLGԥ�HGLOPLúGLU����D\GDQ�VRQUD�J|UPԥ�LWLOLNOԥUL�ORJ0$5�
�����������D\�VRQUD���������ROPXúGXU��0�D\LQԥ�DSDUÕODQ�[ԥVWԥOԥUGԥ�WRUOX�TLúDGD�PԥUNԥ]L�]RQDGD�LúÕ÷D�KԥVVDVOÕ÷Õ���
D\�VRQUD����������G%����D\GDQ�VRQUD�LVԥ����������G%�ROPXúGXU��

ùԥNLO�������D\�ԥU]LQGԥ�26�PLNURSHULPHWULN�GLQDPLN�P�úDKLGԥQLQ�WLPH�DQDO\VLV��WԥVYLUL�
��$OODKYHUGL\HYD�/LOSDU������2'�43'5���6DJ�WԥUԥIGԥNL�WԥVYLUGԥ�NLoLN�|Oo�O��GDLUԥYL�VDKԥOԥU�\DúÕO�UԥQJ�P�VEԥW�GLQDPLNDQÕ��
DJ�UԥQJ�LVԥ���G%��QDUÕQFÕ�UԥQJ���G%�ԥ�TԥGԥU�TÕUPÕ]Õ�UԥQJ���G%�GԥQ�\X[DUÕ�Gԥ\LúLNOL\L�J|VWԥULU�6RO�WԥUԥIGԥ�\X[DUÕGDQ�DúDJÕ\D�
GR÷UX�DUGÕFÕOOÕTOD�LúÕ÷DKԥVVDVOÕ÷ÕQ���PԥUNԥ]L�¿NVDVL\DQÕQ�VWDELOOL\L���PDNXODQÕQ�WDPOÕ÷ÕQÕ�J|VWԥULFLOԥULQLQ�GLQDPLNDVÕQÕQ�
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hPXPL\\ԥWOԥ��P�D\LQԥ�ROXQDQ�J|]OԥULQ��������Q ����LQGԥ�J|UPԥ�LWLOL\L�\D[úÕODúPÕú��������Q ����LQGԥ�LVԥ�
VWDELO�RODUDT�TDOPÕúGÕU�

'LDEHWLN�UHWLQRSDWL\DOÕ��EXQXQOD�EԥUDEԥU��PDNXO\DU�|GHPOL�[ԥVWԥOԥULQ�VD\Õ�P�WԥPDGL�RODUDT�DUWPDTGDGÕU�Yԥ�IRNDO�
OD]HUIRWRNRDTXO\DVL\D�HIIHNWLY�P�DOLFԥ�YDVLWԥVL�NLPL�JHQLú�WԥWELT�ROXQPDTGDGÕU��)RNDO�OD]HUIRWRNRDTXO\DVL\DGDQ�
VRQUD� IXQNVLRQDO� TL\PԥWOԥQGLUPԥ� \DOQÕ]� J|UPԥ� LWLOLNOԥUL� YDVLWԥVLOԥ� P�ԥ\\ԥQ� ROXQXUGXVD�� EX� ED[ÕPGDQ�
PLNURSHULPHWUL\D�P�D\LQԥVLQLQ� WԥWELTL� Gԥ�GDKD�PԥTVԥGԥX\÷XQGXU�Yԥ�[ԥVWԥOԥULQ� WRUOX�TLúDQÕQ�PԥUNԥ]L� ]RQDVÕQÕ�
GLQDPLN�P�úDKLGԥ�DOWÕQGD�VD[ODPD÷D�LPNDQ�YHULU��

<HNXQ��
%L]LP�DSDUGÕ÷ÕPÕ]�WԥGTLTDWODUÕQ�QԥWLFԥVL�J|VWԥUPLúGLU�NL��PLNURSHULPHWUL\D�P�D\LQԥVL�YDVLWԥVLOԥ�úԥNԥUOL�GLDEHWOL�

[ԥVWԥOԥUGԥ�DSDUÕODQ�OD]HUNRDTXO\DVL\D�ԥPԥOL\\DWÕQÕQ�HIIHNWLYOL\LQL�TL\PԥWOԥQGLUPԥN�P�PN�QG�U�

Ԥ'Ԥ%ø<<$7

��� ��KWWS��ZZZ�:+2�FRP�����øQWHUQDWLRQDO�'LDEHW�)HGHUDWLRQ�������
��� :LOOLDPV�5���$LUH\�0���%D[WHU�+���)RUUHVWHU�-���.HQQHG\�0DUWLQ�7��(SLGHPLRORJ\�RI�GLDEHWLF�UHWLQRSDW\�

DQG�PDFXODU�RHGHPD�D�V\VWHPDWLF�UHYLHZ����-��(\H��/RQGRQ��������Y�����S���������
��� 3HGUR�5��0DQDJLQJ�GLDEHWLF�PDFXODU�HGHPD��7KH�OHDGLQJ�FDXVH�RI�GLDEHWHV�EOLQGQHVV����:RUOG�-��'LDEHWHV��

Y�������S��������
��� &ODVVL¿FDWLRQV�RI�GLDEHWLF�UHWLQRSDWK\�IURP�ÀXRUHVFHLQ�DQJLRJUDPV���(7'56�UHSRUW�QXPEHU�����(DUO\�

7UHDWPHQW�'LDEHWLF�5HWLQRSDWK\�6WXG\�5HVHDUFK�*URXS����-��2SWKDOPRORJ\�������Y�����S���������
��� 6FRWW�,���'DQLV�5���%UHVVOHU�6��(IIHFW�RI�IRFDO�JULG�SKRWRFRDJXODWLRQ�RQ�YLVXDO�DFXLW\�DQG�UHWLQDO�WKLFNHQLQJ�

LQ�H\HV�ZLWK�QRQ�FHQWHU�LQYROYHG�FOLQLFDOO\�VLJQL¿FDQW�GLDEHWLF�PDFXODU�HGHPD����-��5HWLQD��������Y��������
S���������

���� .HVKDY�%�5���=DFKDULD�*���%KDW�9�.��/DVHU�WKHUDS\�LQ�GLDEHWLF�PDFXODU�HGHPD����2PDQ�0HG��-���������
Y��������S�������

Ⱥɥɢɟɜɚ�Ʌ�Ⱥ�ɋɚɢɞɨɜɚ�Ʌ�ɏ�ɂɫɦɚɣɥɨɜɚ�ɍ�&�

ɈɐȿɇɄȺ�ɆɈɇɂɌɈɊɂɇȽɈȼɈɃ�ɊɈɅɂ�ɆɂɄɊɈɉȿɊɂɆȿɌɊɂɂ�%�Ʌȿɑȿɇɂɂ�
ɎɈɄȺɅɖɇɈȽɈ�ȾɂȺȻȿɌɂɑȿɋɄɈȽɈ�ɆȺɄɍɅəɊɇɈȽɈ�ɈɌȿɄȺ�

ɇɚɰɢɨɧɚɥɶɧɵɣ�ɐɟɧɬɪ�Ɉɮɬɚɥɶɦɨɥɨɝɢɢ�ɢɦɟɧɢ�ɚɤɚɞɟɦɢɤɚ�Ɂɚɪɢɮɵ�Ⱥɥɢɟɜɨɣ��Ⱥɡɟɪɛɚɣɞɠɚɧ��ɝ�Ȼɚɤɭ

Ʉɥɸɱɟɜɵɟ�ɫɥɨɜɚ��ɞɢɚɛɟɬɢɱɟɫɤɚɹ�ɪɟɬɢɧɨɩɚɬɢɹ�ɦɚɤɭɥɹɪɧɵɣ�ɨɬɟɤ��ɦɢɤɪɨɩɟɪɢɦɟɬɪɢɹ��ɮɨɤɚɥɶɧɚɹ�ɮɨ-
ɬɨɥɚɡɟɪɤɨɚɝɭɥɹɰɢɹ��

ɊȿɁɘɆȿ

ɐɟɥɶ�ɢɫɫɥɟɞɨɜɚɧɢɹ��Ɉɰɟɧɤɚ�ɫɨɫɬɨɹɧɢɹ�ɰɟɧɬɪɚɥɶɧɨɣ�ɡɨɧɵ�ɫɟɬɱɚɬɤɢ�ɦɢɤɪɨɩɟɪɢɦɟɬɪɢɟɣ�ɩɪɢ�ɞɢɚɛɟɬɢɱɟ�
ɫɤɨɦ�ɦɚɤɭɥɹɪɧɨɦ�ɨɬɟɤɟ�ɩɨɫɥɟ�ɮɨɤɚɥɶɧɨɣ�ɮɨɬɨɥɚɡɟɪɤɨɚɝɭɥɹɰɢɢ�

Ɇɚɬɟɪɢɚɥɵ�ɢ�ɦɟɬɨɞɵ��ɂɫɫɥɟɞɨɜɚɧɢɟ�ɩɪɨɜɨɞɢɥɨɫɶ�ɧɚ����ɛɨɥɶɧɵɯ�����ɝɥɚɡɚ������ɠɟɧɳɢɧ����ɦɭɠɱɢɧ��
ȼɫɟɦ�ɛɨɥɶɧɵɦ�ɞɨ��ɱɟɪɟɡ���ɧɟɞɟɥɢ���ɦɟɫɹɰ�ɢ���ɦɟɫɹɰɚ�ɩɨɫɥɟ�ɮɨɤɚɥɶɧɨɣ�ɮɨɬɨɥɚɡɟɪɤɨɚɝɭɥɹɰɢɢ�ɩɪɨɜɨɞɢɥɚɫɶ�
ɦɢɤɪɨɩɟɪɢɦɟɬɪɢɹ�

Ɋɟɡɭɥɶɬɚɬɵ�� ɍ� ɨɛɫɥɟɞɭɟɦɵɯ� ɛɨɥɶɧɵɯ� ɩɪɢ� ɩɨɫɬɭɩɥɟɧɢɢ� ɨɫɬɪɨɬɚ� ɡɪɟɧɢɹ� ɛɵɥɚ� ɩɨ� ORJ0$5� ����������
ɉɨ� ɞɚɧɧɵɦ� ɦɢɤɪɨɩɟɪɢɦɟɬɪɢɢ� ɹɪɤɨɫɬɧɚɹ� ɱɭɜɫɬɜɢɬɟɥɶɧɨɫɬɶ� ɰɟɧɬɪɚɥɶɧɨɣ� ɡɨɧɵ� ɫɟɬɱɚɬɤɢ� ɞɨ� ɥɟɱɟɧɢɹ� ɫɨ�
ɫɬɚɜɢɥɚ� �������G%�ɑɟɪɟɡ� �� ɧɟɞɟɥɢ� ɩɨɫɥɟ�ɮɨɤɚɥɶɧɨɣ� ɥɚɡɟɪɤɨɚɝɭɥɹɰɢɢ� ɹɪɤɨɫɬɧɚɹ� ɱɭɜɫɬɜɢɬɟɥɶɧɨɫɬɶ� ɛɵɥɨ�
���������G%��Ȼɨɥɶɧɵɟ�ɛɵɥɢ�ɩɨɞ�ɞɢɧɚɦɢɱɟɫɤɢɦ�ɧɚɛɥɸɞɟɧɢɟɦ��ɑɟɪɟɡ�ɦɟɫɹɰ�ɹɪɤɨɫɬɧɚɹ�ɱɭɜɫɬɜɢɬɟɥɶɧɨɫɬɶ�ɫɨ�
ɫɬɚɜɢɥɚ����������G%��ɚ�ɱɟɪɟɡ���ɦɟɫɹɰɚ����������G%��ɍ��������Q ����ɛɨɥɶɧɵɯ��ɨɫɬɪɨɬɚ�ɡɪɟɧɢɹ�ɭɥɭɱɲɢɥɚɫɶ��
�������Q ����±�ɧɟ�ɢɡɦɟɧɢɥɚɫɶ�

ȼɵɜɨɞɵ��Ɇɢɤɪɨɩɟɪɢɦɟɬɪɢɹ�ɩɨɡɜɨɥɹɟɬ�ɩɨɜɵɫɢɬɶ�ɬɨɱɧɨɫɬɶ�ɨɰɟɧɤɢ�ɪɟɡɭɥɶɬɚɬɨɜ�ɥɚɡɟɪɤɨɚɝɭɥɹɰɢɢ�
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$OL\HYD�/�$���6DLGRYD�/�+��,VPDLORYD�8�6�

$66(660(17�2)�7+(�021ø725ø1*�52/(�2)�0ø&523(5ø0(75<�,1�
75($7ø1*�2)�)2&$/�',$%(7,&�0$&8/$5�('(0$

1DWLRQDO�&HQWUH�RI�2SKWKDOPRORJ\�QDPHG�DIWHU�DFDG��=DULID�$OL\HYD��%DNX��$]HUEDLMDQ

.H\ZRUGV��GLDEHWLF�UHWLQRSDWK\��PDFXODU�HGHPD��PLFURSHULPHWU\��IRFDO�ODVHU�SKRWRFRDJXODWLRQ

6800$5<

$LP��7R�DVVHVV�WKH�VWDWH�RI�WKH�UHWLQDO�FHQWUDO�]RQH�E\�PLFURSHULPHWU\�LQ�GLDEHWLF�PDFXODU�HGHPD�DIWHU�IRFDO�
ODVHU�SKRWRFRDJXODWLRQ�

0DWHULDO�DQG�PHWKRGV��7KH�VWXG\�ZDV�FRQGXFWHG�RQ����SDWLHQWV�����H\HV������ZRPHQ����PHQ��$OO�SDWLHQWV�
XQGHUZHQW�PLFURSHULPHWU\�EHIRUH�WKH�ODVHU�SKRWRFRDJXODWLRQ����ZHHNV����PRQWK�DQG���PRQWKV�DIWHU�LW�

5HVXOWV��9LVXDO�DFXLW\�RI�SDWLHQWV�RQ�DGPLVVLRQ�ZHUH�ORJ0$5����������$FFRUGLQJ�WR�GDWD�RI�PLFURSHULPHWU\�
WKH�EULJKWQHVV�VHQVLWLYLW\�RI�FHQWUDO�]RQH�RI�UHWLQD�ZDV��������G%��7ZR�ZHHNV�DIWHU�IRFDO�ODVHUFRDJXODWLRQ�EULJKWQHVV�
VHQVLWLYLW\�ZDV�����������G%��$OO�RI�SDWLHQWV�ZHUH�LQ�REVHUYDWLRQ��$IWHU�RQH�PRQWK�WKH�EULJKWQHVV�VHQVLWLYLW\�KDV�
EHHQ�����������G%�DQG�LQ�WKUHH�PRQWKV�ZDV����������G%�7KH�YLVXDO�DFXLW\�RI�������SDWLHQWV�KDV�LPSURYHG��LQ�
�������ZDV�VWDELOH�

&RQFOXVLRQ��0LFURSHULPHWU\�LQFUHDVHV�WKH�DFFXUDF\�RI�HVWLPDWLRQ�RI�WKH�UHVXOWV�RI�ODVHU�FRDJXODWLRQ�

.RUUHVSRQGHQVL\D��o�Q�

ԤOL\HYD�/H\OD�ԤOLPXVD�TÕ]Õ��DNDGHPLN�=ԥULIԥ�ԤOL\HYD�DGÕQD�0LOOL�2IWDOPRORJL\D�0ԥUNԥ]LQLQ�WRU�TLúD�Yԥ�J|UPԥ�
VLQLULQLQ�SDWRORJL\DVÕ�ú|EԥVLQLQ�HOPL�LúoLVL

6DLGRYD�/DOԥ�;H\UԥGGLQ�TÕ]Õ��DNDGHPLN�=ԥULIԥ�ԤOL\HYD�DGÕQD�0LOOL�2IWDOPRORJL\D�0ԥUNԥ]LQLQ�úԥNԥUOL�GLDEHWLQ�
J|]�IԥVDGODUÕ�Yԥ�YLWUHRUHWLQDO�FԥUUDKL\\ԥVL�ú|EԥVLQLQ�HOPL�LúoLVL

øVPD\ÕORYD�hONԥU�6XU[D\�TÕ]Õ��DNDGHPLN�=ԥULIԥ�ԤOL\HYD�DGÕQD�0LOOL�2IWDOPRORJL\D�0ԥUNԥ]LQLQ�úԥNԥUOL�GLDEHWLQ�
J|]�IԥVDGODUÕ�Yԥ�YLWUHRUHWLQDO�FԥUUDKL\\ԥVL�ú|EԥVLQLQ�KԥNLP�ODERUDQWÕ

7HO����������������������������������������
hQYDQ��$=������%DNÕ�ú���&DYDG[DQ�N�o�������
(PDLO��DGPLQLVWUDWRU#H\H�D]���ZZZ�H\H�D]
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