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$NDG��=ΩULIΩ�ΨOL\HYD�DGÕQD�0LOOL�2IWDOPRORJL\D�0ΩUNΩ]L��%DNÕ�úΩK���$]ΩUED\FDQ

$oDU V|]OԥU� SWHULJLXP�� NRQ\XQNWLYDO� DXWRTUDIW�� ¿EULQ� \DSÕúTDQ�� ³PLQL�6/(7´� �6LPSOH� /LPEDO� (SLWKHOLDO�
7UDQVSODQWDWLRQ�

3WHULJLXP��ODWÕQFD�NLoLN�TDQDG��LQWHUSDOSHEUDO�VDKԥGԥ�NRUQHD\D�TԥGԥU�X]DQDQ�DQRUPDO�¿EURYDVNXO\DU�WR[XPDGÕU��
ԤVDVԥQ� VNOHUDQÕQ� QD]DO� KLVVԥVLQGԥ� NRQ\XQNWLYDGDQ� LQNLúDI� HGLU� >�@�� 3WHULJLXPXQ� VԥEԥEOԥULQԥ� [URQLNL� HNRORML�
TÕFÕTODQPD��XOWUDEԥQ|Yúԥ\L� ú�DODQPD��TXUX� LTOLP��N�OԥN�Yԥ� WR]�KLVVԥFLNOԥUL�GD[LO�ROPDTOD� ULVN� IDNWRUODUÕ�DLGGLU��
+ԥPoLQLQ�� JHQHWLN� PH\OOLOLN� �;URPRVRP� ���QLQ� 3��� JHQLQLQ� PXWDVL\DVÕ��� LPPXQ� PH[DQL]P� Gԥ� SWHULJLXPXQ�
\DUDQPDVÕQÕQ� VԥEԥEOԥUL� KHVDE� HGLOLU��+DO�KD]ÕUGD� ԥVDV� Qԥ]ԥUL\\ԥ� J�Qԥú� UDGLDVL\DVÕQÕQ� OLPEDO� N|N� K�FH\UԥOԥULQL
]ԥGԥOԥPԥVL� VԥEԥEL� LOԥ� KLSHUWUR¿\DODúPÕú� NRQ\XQNWLYDQÕQ� NRUQHD� �]ԥULQԥ� SUROLIHUDVL\DVÕ� KHVDE� ROXQXU�� ;ԥVWԥOLN�
ԥVDVԥQ�LVWL�Yԥ�TXUX�LTOLP�ԥUD]LOԥULQGԥ�GDKD�oR[�UDVW�JԥOLQLU��3WHULJLXPXQ�P�DOLFԥVL�FԥUUDKL\\ԥ�ԥPԥOL\\DWÕ�\ROX�LOԥ
LFUD�HGLOLU��0�DOLFԥQLQ�EDúOÕFD�SUREOHPL�KԥPoLQLQ��UHVLGLYLQ�TDUúÕVÕQÕ�DOPDTGÕU��ԤGԥEL\\DWGDNÕ�KHVDEDWODU�J|VWԥULU�
NL��oÕOSDT�VNOHUD�HNVVL]L\DVÕ�\�NVԥN�UHVLGLY�GԥUԥFԥOԥULQԥ�PDOLNGLU�����������>�@��ԤGԥEL\\DWGD�ȕ�UDGLDVL\D�Yԥ�\D
��À�RURXUDVLO�Yԥ�PLWRPLVLQ�&�LVWLIDGԥVL�LOԥ�UHVLGLY�QLVEԥWLQLQ������������D]DOPDVÕ�TH\G�ROXQXE�>����@��+DO�KD]ÕUGD�
DXWRNRQ\XQNWLYDO�TUDIW�KԥP�DúD÷Õ�UHVLGLY�GԥUԥFԥVL��KԥP�Gԥ�GDKD�D]�ԥODYԥ�WԥVLUL�ED[ÕPÕQGDQ�ԥQ�\D[úÕ�PHWRG�KHVDE�
HGLOLU�>����@��/LPEDO�NRQ\XQNWLYDO�DXWRTUDIW�WH[QLNDVÕQGD�SWHULJLXPXQ�NԥVLOPԥVLQGԥQ�VRQUD�OLPEDO�WR[XPD�oÕOSDT
VNOHUD\D�WLNLúOԥU�Yԥ�\D�¿EULQ�\DSÕúTDQOD�EԥUNLGLOLU�>�@�

)LEULQ�\DSÕúTDQ�TDQÕQ�SOD]PDVÕQGDQ�ԥOGԥ�ROXQDQ�ELU�PԥKVXOGXU��0�[WԥOLI�Q|Y�¿EULQ�\DSÕúTDQODU�YDUGÕU��ԥQ�oR[
LVWLIDGԥ�ROXQDQ� LVԥ�(YLVHO�Yԥ�7LVVHOGLU��(YLVHO���NRPSRQHQWGԥQ� LEDUԥWGLU�� LQVDQ�¿EULQRJHQL�Yԥ�NDOVLXP�[ORULGOԥ
TDUÕúPÕú�LQVDQ�WURPELQL��7LVVHO�LVԥ���NRPSRQHQWGԥQ�LEDUԥWGLU��NRDTXO\DVL\RQ����IDNWRUX�LOԥ�TDUÕúPÕú�¿EULQRJHQ�
DSURWLQLQ�� NDOVLXP� [ORULGOԥ� TDUÕúPÕú� WURPELQ�� 7LVVHO� ¿EULQ� \DSÕúTDQÕ� GDKD� D]� UHVVLGLY� GԥUԥFԥOԥUL� Yԥ� TRSPD
HKWLPDOÕQÕQ�D]�ROPDVÕ�ED[ÕPÕQGDQ��HOԥFԥ�Gԥ�HNRQRPLN�Yԥ�TÕVD�ԥPԥOL\\DW�P�GGԥWL�ED[ÕPÕQGDQ�GD��VW�Q�KHVDE�HGLOLU�
ԤGԥEL\\DWGD�\DSÕúTDQODU�Yԥ�WLNLúOԥU�DUDVÕQGDNÕ�UHVVLGLY�QLVEԥWL�WDP�DUDúGÕUÕOPD\ÕE��%ԥ]L�P�ԥOOLÀԥULQ�QԥWLFԥOԥULQԥ�
J|Uԥ�KԥU�LNL�TUXS�GD�H\QL�GԥUԥFԥGԥ�UHVLGLY�KDOODUÕ�UDVW�JԥOLQLE�>����@��/DNLQ�2¿UD�=ORWR�Yԥ�KԥPNDUODUÕQÕQ�SHUVSHNWLYOL
P�TD\LVԥOL�NOLQLNL�WԥGTLTDWODUÕQÕQ�QԥWLFԥOԥULQGԥ�7LVVHO�¿EULQ�\DSÕúTDQOD�SWHULJLXP�FԥUUDKL\\ԥVL�ԥPԥOL\\DWÕ�ROPXú
[ԥVWԥOԥU�TUXSXQGD�UHVLGLY�UDVW�JԥOLQPԥGL\L�KDOGD��(YLVHO�¿EULQ�\DSÕúTDQ�TUXSXQGD�ELU�QHoԥ�UHVLGLY��9LNULO�TUXSXQGD�
LVԥ�\�NVԥN�UHVVLGLY�KDOODUÕ�DúNDU�HGLOPLúGLU�>��@��%XQGDQ�EDúTD�(YLVHO�TUXSXQGD���GLVORNDVL\D�ROXQPXú�TUDIW�KDOÕ
TH\G�HGLOPLúGLU��+DQVÕ�NL��7LVVHO�TUXSXQGD�EHOԥ�KDO�TH\G�HGLOPԥPLúGLU��%X�IԥUTOԥU�\DSÕúTDQODU�DUDVÕQGDNÕ�J�F�Q
IԥUTOԥULQGԥGLU��$SURWLQLQ�Yԥ�IDNWRU����7LVVHO�¿EULQ�\DSÕúTDQÕQÕQ�NRPSRQHQWLGLU��/DNLQ�(YLVHO�¿EULQ�\DSÕúTDQÕQGD
\R[GXU��$SURWLQLQ� VLQWHWLN� NRPSRQHQWGLU�� )LEULQLQ� YD[WÕQGDQ� ԥYYԥO� D]DOPDVÕQÕQ� TDUúÕVÕQÕ� DODUDT� ELU� SROLYDOHQW�
SURWHD]D�LQKLELWRUX�RODUDT�LVWLIDGԥ�ROXQXU��)DNWRU����¿EULQ�VWDELOOԥúGLULFL�IDNWRUGXU��7LVVHOLQ�WԥUԥ¿QGԥQ�\DUDGÕODQ
¿EULQ� OD[WDVÕQÕ� J�FOԥQGLULU� Yԥ� (YLVHO� WԥUԥ¿QGԥQ� \DUDGÕODQ� ¿EULQ� OD[WDVÕQGDQ� GDKD� J�FO�� ROXU�� )LEULQ� \DSÕúTDQ�
NRQ\XQNWLYDQÕQ�ED÷ODQPDVÕ��o�Q�DOWHUQDWLYGLU��3WHULJLXP�FԥUUDKL\\ԥVLQGԥ��VW�QO�\���ԥPԥOL\\DW�P�GGԥWLQL�D]DOGÕU�
ԥPԥOL\\DWGDQ�VRQUDNÕ�GLVNRPIRUWX�D]DOGÕU��WLNLúOԥ�ԥODTԥGDU�SUREOHPOԥUL�DUDGDQ�TDOGÕUÕU��)LEULQ�\DSÕúTDQ�oԥSOLN�Yԥ�
TODXNRPD�ԥPԥOL\\DWODUÕ�GD�GD[LO�ROPDTOD�RIWDOPRORJL\DGD�LVWLIDGԥ�HGLOPԥNGԥGLU�

hPXPL�FԥUUDKL��VXOODU�DUDVÕQGD�NRQ\XQNWLYDO�DXWRTUDIW��DPQLRQ�PHPEUDQ�Yԥ�\D�PLWRPLVLQ�&�LVWLIDGԥ�HGԥUԥN�
FԥUUDKL\\ԥ� ԥPԥOL\\DWODUÕ� LFUD� HGLOPԥNGԥGLU�� %X� �VXOODU� DUDVÕQGD� UHVLGLY� GԥUԥFԥOԥUL� JHQLú� \D\ÕOÕU�� oÕOSDT� VNOHUD
WH[QLNDVÕ� �o�Q� ����Yԥ� GLJԥU� J|VWԥULOԥQ� WH[QLNDODU� DUDVÕQGD�P�TD\LVԥ� HGLOԥQ� QԥWLFԥOԥU� �����������GLU� >�����@�
$PQLRQ�PHPEUDQGDQ� LVWLIDGԥ� HWPԥQLQ� Eԥ]L� �VW�QO�NOԥUL�� DQJLRJHQH]LQ� LQKLELVL\DVÕ� Yԥ� VD÷ODP� NRQ\XQNWLYDQÕQ�
\Õ÷ÕOPDVÕQD�HKWL\DF�ROPDGDQ�ER\�N�ELU� VDKԥQL� ԥKDWԥ�HWPԥN� LPNDQÕ�YHULU��%XQD�ED[PD\DUDT�� DPQLRQ�PHPEUDQ�
WUDQVSODQWDVL\DVÕ� LOԥ� NRVPHWLN� QԥWLFԥOԥU�� SRVWRSHUDWLY� LOWLKDEL� Yԥ� UHVVLGLYOԥU� NRQ\XQNWLYDO� OLPEDO� DXWRTUDIWOD�
P�TD\LVԥGԥ�GDKD�\�NVԥNGLU�>���������@�
0LQL�6/(7
/LPEDO�HSLWHOLDO�N|N�K�FH\UԥOԥULQGԥQ�LVWLIDGԥ�HGԥUԥN�\HQL�FԥUUDKL�WH[QLND�NLoLN�LSVLODWHUDO�VDGԥ�OLPEDO�HSLWKHOLDO

WUDQVSODQWDVL\D� \ROX� LOԥ� NRQ\XQNWLYDO� DXWRTUDIWGDQ� GDKD� D]� WR[XPD� WԥOԥE� HGԥUԥN�� JԥOԥFԥNGԥ� EDúTD� FԥUUDKL\\ԥ
ԥPԥOL\\DWODUÕQD� PDQHԥ� ROPD\DFDT� TԥGԥU� VD÷ODP� NRQ\XQNWLYD� VD[ODPÕú� ROXU� Yԥ� GDKD� D]� OLPEDO� HSLWHOLDO� N|N�
K�FH\UԥOԥULQLQ�J|W�U�OPԥVLQL�WԥOԥE�HGLU�
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ԤGԥEL\\DWGD� N|N� K�FH\UԥOԥULQLQ� oDWÕúPD]OÕ÷ÕQÕQ� 6/(7� FԥUUDKL\\ԥVL� LOԥ� P�DOLFԥVLQGԥQ� LOKDPODQDUDT� PLQL�
6/(7�FԥUUDKL\\ԥ�ԥPԥOL\\DWODUÕQÕQ�LFUDVÕQD�EDúODQÕOGÕ�>��@��/LPEDO�N|N�K�FH\Uԥ�GLVIXQNVL\DVÕ�Yԥ�\D�FDWÕúPD]OÕ÷Õ
NRQVHSVL\DVÕQD�ԥVDVODQDUDT�NRQ\XQNWLYDO�DXWRTUDIWODUÕQ�LVWLIDGԥ�HGLOPԥVL�LOԥ�P�TD\LVԥGԥ�LQVDQ�DPQLRQ�PHPEUDQÕ
LOԥ�ELUOLNGԥ�OLPEDO�ELRSVL\DQÕQ�N|o�U�OPԥVL�WH[QLNDVÕ�LOԥ�GDKD�X÷XUOX�QԥWLFԥOԥU�ԥOGԥ�HGLOGL�>������@��ԤGԥEL\\DWGD�
PLQL�6/(7�FԥUUDKL\\ԥ�ԥPԥOL\\DWÕQÕQ�HKWLPDO�HGLOԥQ�UHVLGLY�GԥUԥFԥOԥULQL�D]DOWGÕ÷Õ�Yԥ�NRVPHWLN�RODUDT�GDKD�\D[úÕ
QԥWLFԥOԥU�ԥOGԥ�HGLOGL\L�KDTTÕQGD�PԥUX]ԥOԥU�HGLOPLúGLU�>��@�

%L]�SUDNWLNDPÕ]GD�7LVVHO�¿EULQ�\DSÕúTDQÕQGDQ�LVWLIDGԥ�HGLOPLú���NOLQLNL�KDOÕ�WԥTGLP�HWPԥN�LVWԥUGLN�
.OLQLNL�KDO���
�����FL� LO� WԥYԥOO�GO��TDGÕQ�FLQVOL�[ԥVWԥ�%�Ԥ�DNDG��=ԥULIԥ�ԤOL\HYD�DGÕQD�0LOOL�2IWDOPRORJL\D�0ԥUNԥ]LQԥ�VD÷�

J|]�QGԥ�TDQDGDEԥQ]ԥU� SԥUGԥQLQ�ROPDVÕ� úLND\ԥWL� LOԥ� GD[LO� ROXE��$SDUÕODQ�P�D\LQԥOԥULQ�QԥWLFԥOԥUL��*|UPԥ� LWLOL\L�
2' ����N�L� LOԥ� VSK������� F\O����� D[����� ����� �6QHOOHQ� FԥGYԥOLQԥ� ԥVDVԥQ���26 ���N�L� LOԥ� VSK������ F\O������
D[��� �����J|]�GD[LOL�Wԥ]\LT�7Q�2'� ���PP�F�VW���7Q�26 ���PP�F�VW��5HIUDNWRPHWULN�J|VWԥULFLOԥUL�2'� VSK�������
F\O�������D[������26� VSK�������F\O������D[�����

+ԥU�LNL�J|]�Q�ú�D�NHoLULFL�P�KLWOԥULQGԥ�Yԥ�GD[LOL�TLúDODUÕQGD�SDWRORJL\D�DúNDUODQ�HGLOPԥPLúGLU�
'LDTQR]��28���0�UԥNNԥE�KLSHUPHWURSLN�DVWLTPDWL]P��2'�±�3WHULJLXP�LNLQFL�PԥUKԥOԥ�

ùԥN�1� ԤPԥOL\\DWGDQ ԥYYԥO� 3WHULJLXP� LNLQFL PԥUKԥOԥ

&ΩUUDKL�WH[QLND
ԤPԥOL\\DW�VDKԥVL�DQWLVHSWLN�PԥKOXOOD�LúOԥQLOGLNGԥQ�VRQUD�VWHULO�|UW�NOԥ�|UW�OG���6SHNXOXP�TR\XOGX��<X[DUÕ�EXOEDU�

NRQ\XQNWLYD�Yԥ�SWHULJLXPXQ�J|YGԥVLQLQ�DOWÕQD�6RO��/LGRFDLQL��������PO�YXUXOGX��3WHULJLXPXQ�ԥVDVÕ�NԥVLOԥUԥN��
KLSHUWUR¿\DODúPÕú�WHQRQ�NDSVXO�VNOHUDGDQ�Yԥ�NRQ\XQNWLYDQÕQ�HSLWHOLQGԥQ�9HVWNRW�TD\oÕVÕ�LOԥ�GLVVHNVL\D�HGLOGL�Yԥ�
NԥVLOԥUԥN�SDWRPRUIRORML�ODERUDWRUL\D\D�J|QGԥULOGL��3WHULJLXP�EDúFÕ÷Õ�NRUQHD��]ԥULQGԥQ�D\SDUD�EÕoDTOD�NԥVLOԥUԥN�
TDOÕT� ¿EURYDVNXO\DU� WR[XPD� NRUQHD�� OLPE� Yԥ� VNOHUDGDQ� TDúÕQDUDT� WԥPL]OԥQGL��.DOLSHUOԥ� |Oo�OԥUԥN�� \X[DUÕ� OLPE
QDKL\\ԥVLQGԥ�NRQ\XQNWLYD��]ԥUL�LúDUԥOԥQGL�Yԥ�WHQRQ�NDSVXOGDQ�GLVVHNVL\D�HGLOԥUԥN��OLPEDO�NRQ\XQNWLYDO�DXWRTUDIW�
ԥOGԥ�HGLOGL�Yԥ�NԥVLOPLú�SWHULTLXP�QDKL\\ԥVLQGԥ�oÕOSDT�VNOHUD��]ԥULQGԥ�OLPE�WԥUԥ¿�EX\QX]�TLúDQÕQ�OLPEDO�NԥQDUÕQD
X\÷XQ�úԥNLOGԥ�\HUOԥúGLULOԥUԥN�¿EULQ�\DSÕúTDQOD�EԥUNLGLOGL��+ԥPoLQLQ��\X[DUÕ�EXOEDU�NRQ\XQNWLYD�oԥNLOԥUԥN�\DUD�
�]ԥULQL�|UWԥFԥN�úԥNLOGԥ�\DSÕúGÕUÕOGÕ��<DSÕúTDQ�TXUXGXTGDQ�Yԥ�TDOÕTODUÕ�NԥVLOGLNGԥQ�VRQUD�VSHNXOXP�oÕ[DUÕOGÕ��<DUD
�]ԥULQԥ�DQWLEDNWHULDO�Yԥ�VWHURLG�GDPFÕ�Yԥ�\D�PԥOKԥP�TR\XODUDT�DVHSWLN�VDU÷Õ�HGLOGL��

$PEXODWRU�P�DOLFԥ�RODUDT��VWHURLG��DQWLEDNWHULDO�Yԥ�OXEULNDQW�GDPFÕODU�Wԥ\LQ�HGLOGL�

D)  E)  F)  G)  
ùԥN� 2� ԤPԥOL\\DWGDQ 1 J�Q VRQUD� D) QD]DO KLVVԥGԥ DXWRTUDIW \HULQGԥ VDELWGLU� E) \X[DUÕ EXOEDU NRQ\XQNWLYDGD JUDIWLQ 
J|W�U�OG�\� \HUGԥ \DUD ԥWUDI NRQ\XQNWLYD LOԥ |UW�OP�úG�U� F) ÀXHUHVVHLQ ER\DVÕ LOԥ NREDOW PDYLVL LúÕ÷Õ DOWÕQGD TUDIW�

KRVW ELUOԥúPԥVL DUDVÕQGD ERúOX÷XQ ROPDGÕ÷Õ TH\G HGLOLU� NRUQHDGD HSLWHO GHIHNWL YDUGÕU� G) À�RUHVVHLQ ER\DVÕ LOԥ NREDOW 
PDYLVL LúÕ÷Õ DOWÕQGD \X[DUÕ EXOEDU NRQ\XQNWLYDGD JUDIWLQ J|W�U�OG�\� \HUGԥ \DUDQÕQ \HULQLQ |UW�OG�\� TH\G ROXQXU
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D)  E)  F)  G)  
ùԥN� 3� ԤPԥOL\\DWGDQ � J�Q VRQUD� D�E) QD]DO KLVVԥGԥ DXWRTUDIW \HULQGԥ VDELWGLU� F) ÀXHUHVVHLQ ER\DVÕ LOԥ NREDOW 
PDYLVL LúÕ÷Õ DOWÕQGD \X[DUÕ EXOEDU NRQ\XQNWLYDGD JUDIWLQ J|W�U�OG�\� \HUGԥ \DUDQÕQ \HULQLQ WDP UHJHQHUDVL\D 

ROXQGX÷X TH\G ROXQXU� G) À�RUHVVHLQ ER\DVÕ LOԥ NREDOW PDYLVL LúÕ÷Õ DOWÕQGD \DUDQÕQ \HULQLQ WDP UHJHQHUDVL\D 
ROXQGX÷X TH\G ROXQXU� NRUQHD HSLWHOL WDPGÕU

ԤPԥOL\\DWGDQ�ELU�KԥIWԥ�VRQUD�DSDUÕODQ�P�D\LQԥOԥULQ�QԥWLFԥOԥUL��2' ����N�L�LOԥ�VSK�������F\O�����D[����� ����
�6QHOOHQ�FԥGYԥOLQԥ�ԥVDVԥQ���26 ���N�L�LOԥ�VSK������F\O�������D[��� �����7Q�2' ���PP�F�VW���7Q26 ���PP�F�VW�

<DUDODU�VD÷DOÕE��JUDIW�\HULQGԥ�VDELWGLU��NRUQHDQÕQ�HSLWHOL�WDPGÕU�
.OLQLNL�KDO���
�����F��LO�WԥYԥOO�GO��TDGÕQ�FLQVOL�[ԥVWԥ�1�1�PԥUNԥ]LPL]ԥ�KԥU�LNL�J|]�QGԥ�TDQDGDEԥQ]ԥU�SԥUGԥQLQ�ROPDVÕ�Yԥ

J|UPԥ�TDELOL\\ԥWLQLQ�]ԥLÀԥPԥVL�úLND\\ԥWL�LOԥ�GD[LO�ROXE��;ԥVWԥ�úԥNԥUOL�GLDEHW��DUWHULDO�KLSHUWRQL\DGDQ�ԥ]L\\ԥW�oԥNLU�
$SDUÕODQ�P�D\LQԥOԥULQ�QԥWLFԥOԥUL��2'� �����VQHOOHQ�FԥGYԥOLQԥ�ԥVDVԥQ��N�L�LOԥ�VSK�������F\O������D[���� ���
26� �����N�HWPLU�
7Q�28� �QRUPD�GD[LOLQGԥ�
%LRPLNURVNRSLN��2'�±�%X\QX]�TLúDQÕQ�QD]DO�WԥUԥ¿QGԥ�TDQDGDEԥQ]ԥU�SԥUGԥ��SԥUGԥQLQ�|Q�QGԥ�LVԥ�ùWRNHU�[ԥWWL

YDU��TDODQ�VDKԥOԥUL�úԥIIDIGÕU��28�±�*|]�DOPDVÕQÕQ�GD[LOL�TLúDODUÕQGD�SDWRORML�Gԥ\LúLNOLN�DúNDU�HGLOPԥ\LE��E�OOXUGD
EXODQPD�TH\G�ROXQXU�

'LDTQR]��28�±�SWHULJLXP��28�±�EDúODQ÷ÕF�NDWDUDNWD��

ùԥN��� ԤPԥOL\\DWGDQ ԥYYԥO SWHULJLXP LNLQFL PԥUKԥOԥ

&ΩUUDKL�WH[QLND
ԤPԥOL\\DW� VDKԥVL� DQWLVHSWLN�PԥKOXOOD� LúOԥQLOGLNGԥQ� VRQUD� VWHULO� |UW�NOԥ� |UW�OG��� 6SHNXOXP� TR\XOGX��<X[DUÕ

EXOEDU� NRQ\XQNWLYD� Yԥ� SWHULJLXPXQ� J|YGԥVLQLQ� DOWÕQD� 6RO�� /LGRFDLQL� ��� ���� PO� YXUXOGX�� 3WHULJLXPXQ� ԥVDVÕ�
NԥVLOԥUԥN��KLSHUWUR¿\DODúPÕú�WHQRQ�NDSVXO�VNOHUDGDQ�Yԥ�NRQ\XQNWLYDQÕQ�HSLWHOLQGԥQ�9HVWNRW�TD\oÕVÕ�LOԥ�GLVVHNVL\D
HGLOGL�Yԥ�NԥVLOԥUԥN�SDWRPRUIRORML�ODERUDWRUL\D\D�J|QGԥULOGL��.RUQHD��]ԥULQGԥQ�SWHULJLXPXQ�EDúFÕ÷Õ��OLPE�Yԥ�VNOHUD
�]ԥULQGԥQ�TDOÕTODUÕ�D\SDUD�EÕoDTOD�TDúÕQDUDT�WHPL]OԥQGL��6RQUD�LVԥ�\X[DUL�NYDGUDQWGD�.DOLSHU�LOԥ�|Oo�OԥUԥN�OLPELQ�
�]ԥULQGԥ���PP�X]XQOX÷XQGD�FԥUUDKL� OLPEGԥQ�úԥIIDI�NRUQHD� VԥUKԥGGLQԥGԥN�HQOLNGԥ�NԥVLN�DSDUÕOGÕ�Yԥ�GLVVHNVL\D�
HGLOԥUԥN�J|W�U�OG���9DQQDV�TD\oÕVÕ�LOԥ�KLVVԥOԥUԥ�E|O�QG���)LEULQ�\DSÕúTDQ�KD]ÕUODQDUDT�NRQ\XQNWLYD�oÕOSDT�VNOHUDQÕ�
|UWԥFԥN�úԥNLOGԥ�\DSÕúGÕUÕOGÕ��+LVVԥOԥUԥ�E|O�QP�ú�WR[XPDODU�NRUQHDQLQ�QD]DO�WԥUԥ¿QGԥ�OLPE�QDKL\\ԥVLQGԥ�FԥUJԥ�LOԥ
¿EULQ�\DSÕúTDQ��]ԥULQԥ�\HUOԥúGLULOGL�Yԥ�ԥODYԥ�¿EULQ�\DSÕúTDQ�GDPFÕODGDUDT�EԥUNLGLOGL��<DSÕúTDQ�TXUXGXTGDQ�VRQUD
NRUQHD��]ԥULQԥ�EDQGDM�NRQWDNW�OLQ]D�TR\XOGX��

ԤPԥOL\\DWGDQ�VRQUD�DPEXODWRU�P�DOLFԥ�RODUDT��VWHURLG��DQWLEDNWHULDO�Yԥ�OXEULNDQW�GDPFÕODU�Wԥ\LQ�HGLOGL�
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D)  E)  F)  G)  
ùԥN��� ԤPԥOL\\DWGDQ 1 J�Q VRQUD

D�E�F ± NRUQHD �]ԥULQGԥ HSLWHO GHIHNWL� NRQ\XQWNLYDQÕQ OLPE NԥQDUÕQGD VDELW \HUOԥúPԥVL� NRUQHDQÕQ OLPEDO 
QDKL\\ԥVLQGԥ OLPEDO ELRSVL\D KLVVԥFLNOԥUL VDELW \HUOԥúLE� NRUQHD �]ԥULQGԥ NRQWDNW OLQ]D YDUGÕU� G�ELRSVL\DQÕQ 

J|W�U�OG�\� QDKL\ԥ TH\G ROXQXU

D)  E)  F)  
ùԥN� �� ԤPԥOL\\DWGDQ 10 J�Q VRQUD� D ± NRUQHD �]ԥULQGԥ SWHULJLXPXQ \HULQGԥ LQFԥ oDSÕT YDUGÕU� NRUQHDQÕQ OLPEDO 

QDKL\\ԥVLQGԥ OLPEDO ELRSVL\D KLVVԥFLNOԥUL VDELW \HUOԥúLE� E ± ÀXHUHVVHLQ ER\DVÕ LOԥ NREDOW PDYLVL LúÕ÷Õ DOWÕQGD 
NRUQHDQÕQ HSLWHOLQLQ WDP ROGX÷X TH\G ROXQXU� F ± ELRSVL\DQÕQ J|W�U�OG�\� \HUGԥ UHJHQHUDVL\D WDPDPODQÕE

ԤPԥOL\\DWGDQ����J�Q�VRQUD�P�D\LQԥ�QԥWLFԥOԥUL�
2'� �����N�L�LOԥ�VSK�������F\O�����D[���� ���
26� �����N�HWPLU
7Q�28� �QRUPD�GD[LOLQGԥ�ROPXúGXU�
%LRPLNURVNRSLN��<DUDODU�VD÷DOÕE��NRUQHDQÕQ�HSLWHOL�WDPGÕU��OLPEDO�QDKL\\ԥVLQGԥ�ELRSVL\D�KLVVԥFLNOԥUL�TH\G�ROXQXU�
0�]DNLUԥ
6DQJZDQ�9�6�� Yԥ� ԥPԥNGDúODUÕ� N|N� K�FH\Uԥ� GH¿VLWLQLQ�P�DOLFԥVL� �o�Q� 6/(7� FԥUUDKL\\ԥ� WH[QLNDVÕQÕ� LúOԥ\LE�

KD]ÕUODGÕODU�>��@��%X�WH[QLNDGDQ�LOKDPODQDUDT�(ULFN�+HUQiQGH]�%RJDQWHV�Yԥ�*XLOOHUPR�$PHVFXD�LON�GԥIԥ�RODUDT�
NRQ\XQNWLYDO�DXWRJUDIWÕQ�X\÷XQ�ROPDGÕ÷Õ�ELU�oR[�SWHULJLXPOX�[ԥVWԥGԥ�LQVDQ�DPQLRQ�PHPEUDQÕ�LVWLIDGԥ�HGԥUԥN�PLQL�
6/(7�FԥUUDKL\\ԥVLQL�LFUD�HWGLOԥU�>������@��/LPEDO�QDKL\\ԥGԥ�N|N�K�FH\Uԥ�GLVIXQNVL\DVÕ�Yԥ�\D�GH¿VLWLQԥ�ԥVDVODQDQ
NRQVHSVL\DQÕ�ԥVDV�WXWDUDT��P�ԥOOLÀԥU�[ÕUGD�OLPEDO�ELRSVL\D�KLVVԥFLNOԥULQLQ�N|o�U�OPԥVLQLQ�UHVLGLY�ULVNLQL�D]DOWPDVÕ
Yԥ�NRVPHWLN�FԥKԥWGԥQ�X÷XUOX�QԥWLFԥOԥULQL�ԥOGԥ�HWGLOԥU�>������@�

$PQLRQ� PHPEUDQ� LVWLIDGԥVLQLQ� EDKDOÕ� [ԥUFOԥULQԥ� ED[PD\DUDT�� TODXNRPD\D� ú�EKԥOL� [ԥVWԥOԥULQ� JԥOԥFԥNGԥ
DQWLTODXNRPDWR]�FԥUUDKL\\ԥ�ԥPԥOL\\DWODUÕ�NHoLUPԥN�HKWLPDOÕ�TDUúÕVÕQGD�PLQL�6/(7�TԥEXO�HGLOԥQ�ELU� FԥUUDKL\\ԥ�
ԥPԥOL\\DWÕ� KHVDE� HGLOLUGL�� %L]LP� SUDNWNDPÕ]GD� LVԥ� DPQLRQ� PHPEUDQ� LVWLIDGԥ� HGLOPԥGԥQ� HNVVL]L\D� HGLOPLú�
SWHULJLXPGDQ�VRQUD�TDOÕTODUÕ�\D[úÕ� WԥPL]OԥQPLú�Yԥ�KDPDUODQPÕú�NRUQHDQÕQ�VWURPDVÕ��]ԥULQԥ�[ÕUGDODQPÕú� OLPEDO
ELRSVL\D�KLVVԥFLNOԥULQLQ�¿EULQ�\DSÕúTDQOD�\HUOԥúGLULOPԥVL�\ROX� LOԥ�PLQL�6/(7�FԥUUDKL\\ԥ�ԥPԥOL\\DWÕ� LFUD�HGLOGL�
%LOGL\LPL]� NLPL� J|]� \DúÕ� WԥEԥTԥVL� NRQ\XQNWLYDGD� \HUOԥúԥQ� ԥODYԥ� J|]� \DúODUÕ� RODQ�*REOHW�� .UDX]H� Yԥ�9ROIULQJ
Yԥ]OԥULQLQ�KHVDEÕQD�\DUDQÕU��.LoLN�ELRSVL\DQÕQ�J|W�U�OPԥVL�NRQ\XQNWLYDQÕQ�GDKD�D]�]ԥGԥOԥQPԥVL�LOԥ�ԥODYԥ�J|]�\DúÕ�
Yԥ]LOԥULQLQ�TRUXQPDVÕQD��EHOԥFԥ�J|]�TXUXOX÷X�HKWLPDOÕQÕQ�D]DOPDVÕQD�GD�úԥUDLW�\DUDGÕU�

<HNXQ
3WHULJLXPXQ�¿EULQ�\DSÕúTDQOD�DXWRTUDIW�FԥUUDKL\\ԥVL�ԥPԥOL\\DWÕQ�Yԥ�ԥPԥOL\\DWGDQ�VRQUDNÕ�VD÷DOPD�P�GGԥWLQL

TÕVDOGÕU��SRVWRSHUDVLRQ�GLVNRPIRUWX�D]DOGÕU��/DNLQ��|]��LOԥ�TUDIWÕQ�LQIHNVL\DODúPDVÕ�Yԥ�QHNUR]X��'HOOHQ��o|NԥNOLN��
VNOHUDQÕQ�QHNUR]X�ULVNL�GDúÕ\ÕU��HOԥFԥ�Gԥ�JԥOԥFԥNGԥ�DQWLTODXNRPDWR]�Yԥ�ELU�oR[�FԥUUDKL\\ԥ�ԥPԥOL\\DWODUÕ��o�Q�ԥQJԥO
W|UԥGLU��%X�ED[ÕPGDQ��0LQL�6/(7�FԥUUDKL\\ԥVL�]DPDQÕ�TH\G�HGLOԥQ�IԥVDGODU�UDVW�JԥOLQPԥPԥNGԥGLU��.RUQHDQÕQ�\X[DUÕ
QDKL\\ԥVLQGԥ�OLPEGԥQ����PP�|Oo�Gԥ�ELRSVL\DQÕQ�J|W�U�OPԥVL�JԥOԥFԥNGԥ�H\QL�ԥPԥOL\\DWÕQ�Yԥ�\D�DQWLTODXNRPDWR]
ԥPԥOL\\DWODUÕQ�LFUD�HGLOPԥVLQԥ�PDQHԥoLOLN�W|UԥWPLU��GDKD�TÕVD�FԥUUDKL\\ԥ�ԥPԥOL\\DWÕ�Yԥ�VD÷DOPD�P�GGԥWLQԥ��UHVLGLY
ULVNLQLQ� Yԥ� J|]� TXUXOX÷X� HKWLPDOÕQÕQ� D]DOPDVÕQD� LPNDQ� YHULU�� %HOԥOLNOԥ�� PLQL�6/(7� SWHULJLXPXQ�P�DOLFԥVLQGԥ
HIIHNWOL�FԥUUDKL\\ԥ�ԥPԥOL\\DWÕ�KHVDE�HGLOԥ�ELOԥU�
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Ԥ'Ԥ%ø<<$7�

�� 0XVD\HY� 3�ø��� 4ԥKUԥPDQRY� +�0��� =�O¿\HY� 4�4�� Yԥ� E�� 5HVLGLYYHULFL� SWHULJLXPXQ� P�DOLFԥVLQGԥ
NRQ\XQNWLYDO�DXWRTUDIW����2IWDOPRORJL\D��%DNÕ��������ʋ�����

�� <RXQJVRQ�5�0��5HFXUUHQFH�RI�SWHU\JLXP�DIWHU�H[FLVLRQ����%U��-��2SKWKDOPRO���������Y�����S���������
�� 1RZHOO�-�)��%HWD�LUUDGLDWLRQ�RI�SWHU\JLXP����2SKWKDOPRORM\��������Y�����S���������
�� 0XWOX� )�0��� 6REDFL� *��� 7DWDU� 7�� HW� DO��$� FRPSDUDWLYH� VWXG\� RI� UHFXUUHQW� SWHU\JLXP� VXUJHU\�� OLPEDO

FRQMXQFWLYDO� DXWRJUDIW� WUDQVSODQWDWLRQ�YHUVXV�PLWRP\FLQ�&�FRQMXQFWLYDO�ÀDS� ���2SKWKDOPRORJ\�� �����
Y������S���������

�� 3UDEKDVDZDW�3���%DUWRQ�.���%XUNHWW�*��HW�DO��&RPSDULVRQ�RI�FRQMXQFWLYDO�DXWRJUDIWV��DPQLRWLF�PHPEUDQH
JUDIWV��DQG�SULPDU\�FORVXUH�IRU�SWHU\JLXP�H[FLVLRQ����2SKWKDOPRORJ\��������Y������S���������\\

�� 6DQFKH]�7KRULQ� -�&��� 5RFKD� *��� <HOLQ� -�%�� 0HWD�DQDO\VLV� RQ� WKH� UHFXUUHQFH� UDWHV� DIWHU� EDUH� VFOHUD
UHVHFWLRQ�ZLWK�DQG�ZLWKRXW�PLWRP\FLQ�&�XVH�DQG�FRQMXQFWLYDO�DXWRJUDIW�SODFHPHQW�LQ�VXUJHU\�IRU�SULPDU\
SWHU\JLXP����%U��-��2SKWKDOPRO���������Y�����S����������

�� $QJ�/�3���&KXD�-�/���7DQ�'�7��&XUUHQW�FRQFHSWV�DQG�WHFKQLTXHV�LQ�SWHU\JLXP�WUHDWPHQW����&XUU��2SLQ�
2SKWKDOPRO���������Y�����S����������

�� &KD�'�0���.LP�.�+���&KRL�+�-��HW�DO��$�FRPSDUDWLYH�VWXG\�RI� WKH�HIIHFW�RI�¿EULQ�JOXH�YHUVXV�VXWXUHV�
RQ�FOLQLFDO�RXWFRPH�LQ�SDWLHQWV�XQGHUJRLQJ�SWHU\JLXP�H[FLVLRQ�DQG�FRQMXQFWLYDO�DXWRJUDIWV����.RUHDQ�-��
2SKWKDOPRO���������Y�����S���������

�� .RUDQ\L�*���6HUHJDUG�6���.RSS�(�'��7KH�FXW�DQG�SDVWH�PHWKRG�IRU�SULPDU\�SWHU\JLXP�VXUJHU\��ORQJ�WHUP
IROORZ�XS����$FWD��2SKWKDOPRO��6FDQG���������Y�����S���������

��� =ORWR�2���*UHHQEDXP�(���)DELDQ�,�'��HW�DO��(YLFHO�YHUVXV�WLVVHHO�YHUVXV�VXWXUHV�IRU�DWWDFKLQJ�FRQMXQFWLYDO
DXWRJUDIW�LQ�SWHU\JLXP�VXUJHU\�D�SURVSHFWLYH�FRPSDUDWLYH�FOLQLFDO�VWXG\����2SKWKDOPRORJ\��������Y�����
S������

��� &DQR�3DUUD�-���'LD]�/ORSLV�0���0DOGRQDGR�0�-��HW�DO��3URVSHFWLYH�WULDO�RI�LQWUDRSHUDWLYH�PLWRP\FLQ�&�LQ
WKH�WUHDWPHQW�RI�SULPDU\�SWHU\JLXP����%U��-��2SKWKDOPRO���������Y�����S����±����

��� 'HPLURN�$���6LPVHN�6���&LQDO�$��HW�DO��,QWUDRSHUDWLYH�DSSOLFDWLRQ�RI�PLWRP\FLQ�&�LQ�WKH�VXUJLFDO�WUHDWPHQW�
RI�SWHU\JLXP����(XU��-��2SKWKDOPRO���������Y����S�����±����

��� 2]HU�$���<LOGLULP�1���(URO�1��HW�DO��/RQJ�WHUP�UHVXOWV�RI�EDUH�VFOHUD��OLPEDO�FRQMXQFWLYDO�DXWRJUDIW�DQG�
DPQLRWLF�PHPEUDQH�JUDIW�WHFKQLTXHV�LQ�SULPDU\�SWHU\JLXP�H[FLVLRQV����2SKWKDOPRORJLFD��������Y�����
S����±����

��� +LUVW� /�:�� 5HFXUUHQFH� DQG� FRPSOLFDWLRQV� DIWHU� ������ VXUJHULHV� XVLQJ� SWHU\JLXP� H[WHQGHG� UHPRYDO
IROORZHG�E\�H[WHQGHG�FRQMXQFWLYDO�WUDQVSODQW����2SKWKDOPRORJ\��������Y������S�����±�����

��� &KHQ�3�3���$UL\DVX�5�*���.D]D�9��HW�DO��$�UDQGRPL]HG� WULDO�FRPSDULQJ�PLWRP\FLQ�&�DQG�FRQMXQFWLYDO
DXWRJUDIW�DIWHU�H[FLVLRQ�RI�SULPDU\�SWHU\JLXP����$P��-��2SKWKDOPRO���������Y������S����±����

��� 7DQDQXYDW� 1��� 0DUWLQ� 7�� 7KH� UHVXOWV� RI� DPQLRWLF� PHPEUDQH� WUDQVSODQWDWLRQ� IRU� SULPDU\� SWHU\JLXP�
FRPSDUHG�ZLWK�FRQMXQFWLYDO�DXWRJUDIW����&RUQHD��������Y�����S����±����

��� 0DOHN�,���=JKDO�,���&KHEEL�$��HW�DO��&RQMXQFWLYDO�OLPEDO�DXWRJUDIW�YHUVXV�VLPSOH�H[FLVLRQ�ZLWK�LQWUD�RSHUDWLYH
PLWRP\FLQ�&�LQ�SWHU\JLXP�VXUJHU\��D�FRPSDUDWLYH�VWXG\����-��)U��2SKWDOPRO���������Y��������S���������

��� .HQ\RQ�.�5��$PQLRWLF�PHPEUDQH��PRWKHU¶V�RZQ�UHPHG\�IRU�RFXODU�VXUIDFH�GLVHDVH� ���&RUQHD�������
Y�����S���������

��� /L�0���=KX�0���<X�<��HW�DO��&RPSDULVRQ�RI�FRQMXQFWLYDO�DXWRJUDIW�WUDQVSODQWDWLRQ�DQG�DPQLRWLF�PHPEUDQH
WUDQVSODQWDWLRQ� IRU�SWHU\JLXP��D�PHWD�DQDO\VLV� ���*UDHIHV�$UFK��&OLQ��([S��2SKWKDOPRO��� ������Y�����
S���������

��� .KHLUNKDK�$��� 1D]DUL� 5��� 1LNGHO�0�� HW� DO�� 3RVWRSHUDWLYH� FRQMXQFWLYDO� LQÀDPPDWLRQ� DIWHU� SWHU\JLXP
VXUJHU\�ZLWK�DPQLRWLF�PHPEUDQH� WUDQVSODQWDWLRQ�YHUVXV�FRQMXQFWLYDO�DXWRJUDIW� ���$P��-��2SKWKDOPRO��
������Y���������S���������

��� 6DQJZDQ�9�6��� %DVX� 6���0DF1HLO� 6�� HW� DO�� 6LPSOH� OLPEDO� HSLWKHOLDO� WUDQVSODQWDWLRQ� �6/(7��� D� QRYHO�
VXUJLFDO�WHFKQLTXH�IRU�WKH�WUHDWPHQW�RI�XQLODWHUDO�OLPEDO�VWHP�FHOO�GH¿FLHQF\����%U��-��2SKWKDOPRO���������
Y�����S���������

��� &DUGHQDV�&DQWX�(���=DYDOD�-���9DOHQ]XHOD�-��HW�DO��0ROHFXODU�%DVLV�RI�3WHU\JLXP�'HYHORSPHQW��6HPLQ
2SKWKDOPRO�������±���

��� &KXL�-��&RURQHR�07��7DW�/7��HW�DO��2SKWKDOPLF�SWHU\JLXP��D�VWHP�FHOO�GLVRUGHU�ZLWK�SUHPDOLJQDQW�IHDWXUHV
���$P��-��3DWKRO���������Y������S���������
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��� $PHVFXD� *���$WDOODK�0��� 1LNSRRU� 1�� HW� DO�� 0RGL¿HG� VLPSOH� OLPEDO� HSLWKHOLDO� WUDQVSODQWDWLRQ� XVLQJ�
FU\RSUHVHUYHG�DPQLRWLF�PHPEUDQH�IRU�XQLODWHUDO�OLPEDO�VWHP�FHOO�GH¿FLHQF\����$P��-��2SKWKDOPRO���������
Y������S���������

��� +HUQDQGH]�%RJDQWHV� (��� $PHVFXD� *��� 1DYDV� $�� HW� DO�� 0LQRU� LSVLODWHUDO� VLPSOH� OLPEDO� HSLWKHOLDO
WUDQVSODQWDWLRQ��PLQL�6/(7��IRU�SWHU\JLXP�WUHDWPHQW����%U��-��2SKWKDOPRO���������Y�����S�����±�����

Ɋɚɞɠɚɛɥɢ�Ɋ�;���Ⱥɥɢɟɜɚ�$��Ⱦ�

Ʉ�ɈɋɈȻȿɇɇɈɋɌəɆ�0,1,�6/(7�ɏɂɊɍɊȽɂɂ�ɉɌȿɊɂȽɂɍɆȺ
�ɄɅɂɇɂɑȿɋɄɂɃ�ɋɅɍɑȺɃ��

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

Ʉɥɸɱɟɜɵɟ ɫɥɨɜɚ� ɩɬɟɪɢɝɢɭɦ��ɤɨɧɸɧɤɬɢɜɚɥɶɧɵɣ�ɚɭɬɨɝɪɚɮɬ��ɮɢɛɪɢɧɨɜɵɣ�ɤɥɟɣ��PLQL�6/(7

ɊȿɁɘɆȿ

ɉɪɨɜɟɞɟɧɧɨɟ� ɢɫɫɥɟɞɨɜɚɧɢɟ� ɩɨɤɚɡɚɥɨ�� ɱɬɨ� ɚɭɬɨɝɪɚɮ� ɩɬɟɪɢɝɢɭɦɚ� ɮɢɛɪɢɧɨɜɵɦ� ɤɥɟɟɦ� ɡɧɚɱɢɬɟɥɶɧɨ� ɫɨ�
ɤɪɚɳɚɟɬ�ɜɪɟɦɹ�ɜɵɩɨɥɧɟɧɢɹ�ɨɩɟɪɚɰɢɢ��ɫɨɤɪɚɳɚɟɬ�ɫɪɨɤ�ɪɟɚɛɢɥɢɬɚɰɢɢ�ɢ�ɭɦɟɧɶɲɚɟɬ�ɞɢɫɤɨɦɮɨɪɬ�ɜ�ɩɨɫɥɟ�
ɨɩɟɪɚɰɢɨɧɧɨɦ�ɩɟɪɢɨɞɟ��Ɉɞɧɚɤɨ�ɢɦɟɟɬɫɹ�ɪɢɫɤ�ɜɨɡɦɨɠɧɵɯ�ɨɫɥɨɠɧɟɧɢɣ��ɬɚɤɢɯ�ɤɚɤ�ɢɧɮɟɰɢɪɨɜɚɧɢɟ�ɝɪɟɮɬɚ�
³'HOOHQ´��ɜɩɚɞɢɧɚ���ɧɟɤɪɨɡ�ɫɤɥɟɪɵ��ɚ�ɬɚɤɠɟ�ɜ�ɛɭɞɭɳɟɦ�ɩɪɟɩɹɬɫɬɜɭɟɬ�ɜɵɩɨɥɧɟɧɢɸ�ɚɧɬɢɝɥɚɭɤɨɦɚɬɨɡɧɵɯ�ɢ�
ɞɪɭɝɢɯ�ɯɢɪɭɪɝɢɱɟɫɤɢɯ�ɜɦɟɲɚɬɟɥɶɫɬɜ��ɋ�ɷɬɨɣ�ɬɨɱɤɢ�ɡɪɟɧɢɹ��ɩɪɢ�ɢɫɩɨɥɶɡɨɜɚɧɢɢ�ɯɢɪɭɪɝɢɢ�0LQL�6/(7�ɭɤɚ�
ɡɚɧɧɵɟ�ɨɫɥɨɠɧɟɧɢɹ�ɧɟ�ɜɫɬɪɟɱɚɸɬɫɹ��Ȼɢɨɩɫɢɹ��ɜɡɹɬɚɹ�ɫ�ɜɟɪɯɧɟɣ�ɨɛɥɚɫɬɢ�ɤɨɪɧɟɚ�����ɦɦ�ɨɬ�ɥɢɦɛɚ��ɜ�ɛɭɞɭɳɟɦ
ɧɟ�ɩɪɟɩɹɬɫɬɜɭɟɬ�ɩɨɜɬɨɪɧɨɦɭ�ɩɪɨɜɟɞɟɧɢɸ�ɬɨɣ�ɠɟ�ɨɩɟɪɚɰɢɢ�ɢɥɢ�ɚɧɬɢɝɥɚɭɤɨɦɚɬɨɡɧɵɯ�ɜɦɟɲɚɬɟɥɶɫɬɜ��ɫɨɤɪɚ�
ɳɚɟɬ�ɢɧɬɪɚɨɩɟɪɚɰɢɨɧɧɨɟ�ɜɪɟɦɹ��ɩɨɫɥɟɨɩɟɪɚɰɢɨɧɧɵɣ�ɫɪɨɤ�ɪɟɚɛɢɥɢɬɚɰɢɢ��ɫɨɡɞɚɟɬ�ɜɨɡɦɨɠɧɨɫɬɶ�ɭɦɟɧɶɲɢɬɶ
ɪɢɫɤ�ɪɟɰɢɞɢɜɚ�ɢ�ɫɭɯɨɫɬɶ�ɜ�ɝɥɚɡɭ��Ɍɚɤɢɦ�ɨɛɪɚɡɨɦ��ɬɟɯɧɢɤɚ�ɯɢɪɭɪɝɢɢ�0LQL�6/(7�ɫɱɢɬɚɟɬɫɹ�ɷɮɮɟɤɬɢɜɧɵɦ�ɩɪɢ
ɥɟɱɟɧɢɢ�ɩɬɟɪɢɝɢɭɦɚ�

5DMDEOL�5�;���$OLHYD�$�&�

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

.H\ ZRUGV� SWHU\JLXP��FRQMXQFWLYDO�DXWRJUDIW��¿EULQ�JOXH��PLQL�6/(7�

6800$5<

7KXV��WKH�$XWRJUDIW�VXUJHU\�SHUIRUPHG�E\�WKH�3WHULJ\XP�¿EULQ�JOXH�DOORZV�IRU�D�VKRUWHU�SHULRG�RI�RSHUDWLRQ��D�
VKRUWHU�UHFRYHU\�WLPH�DQG�GLPLQLVKHV�WKH�SRVWRSHUDWLYH�G\VSQRHD�RI�WKH�SDWLHQW��+RZHYHU��WKLV�RSHUDWLRQ�LWVHOI�KDV
VRPH�SUREDELOLWLHV�RI�FRPSOLFDWLRQV��,Q�DGGLWLRQ�WR�WKH�SRVVLELOLW\�RI�FRPSOLFDWLRQV�VXFK�DV�JUDIW�VFDUULQJ��QHFURVLV�
DQG�LQIHFWLRQ�RI�WKH�VNXOO��'HOOHQ��VFOHUD�QHFURVLV��LW�FDQ�DOVR�FUHDWH�D�KLQGUDQFH�IRU�IXWXUH�DQWLFRDJXODQWV�DQG�VRPH�
VXFK�VXUJHULHV��,Q�WKLV�UHJDUG��WKH�0,1,�6/(&7�02'(/�KHOSV�UHGXFH�WKHVH�SUREDELOLWLHV��7KXV��WKH�ELRSV\�WDNHQ�
IURP� WKH�XSSHU�H[WUHPLW\� ODUJHU� WKDQ� WKH�JUDIW� LQVWHDG�RI�D�����PP�ZRXOG�QRW�KLQGHU� IXWXUH�DQWLJODXNRPDWRXV�
RSHUDWLRQV��DV�ZHOO�DV�WKH�VDPH�SURFHGXUH��

7KXV��0,1,�6/(7�KDV�WKH�SRWHQWLDO�WR�RYHUFRPH�D�QXPEHU�RI�REVWDFOHV�LQ�SWHU\JLXP�VXUJHU\�VXUJHU\�
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