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

$oDU�V|]OԥU��TXUX�J|]�VLQGURPX��NDWLRQ�QDQRHPXOVL\DVÕ��J|]�\DúÕ�SΩUGΩVL

4XUX�J|]�VLQGURPX��4*6��J|]�\DúÕ�SԥUGԥVL�LOԥ�J|]�VԥWKLQLQ�HSLWHOL�DUDVÕQGD�TH\UL�DGHNYDW�TDUúÕOÕTOÕ�WԥVLU�LOԥ�
ԥODTԥGDU�RODQ�ELU�SURVHVGLU��4*6�]DPDQÕ�EX�VWUXNWXUODUGDQ�ELUL�Yԥ�\D�KԥU�LNLVL�NԥPL\\ԥW�Yԥ�NH\¿\\ԥW�Gԥ\LúLNOLNOԥULQԥ�
PԥUX]�TDOPÕú�ROXU� �4*6�0DGULG���O�� WԥVQLIDWÕ�HNVSHUWOԥU�TUXSX� WԥUԥ¿QGԥQ��0XUXEH��%HQLWH]GLO��&DVWLOOR��&KHQ�
=KXR��%HUWD�X�5RODQGR��� LON�GԥIԥ������F�� LOGԥ��GDKD� VRQUD�GLJԥU�E|\�N�HNVSHUW�TUXSX� WԥUԥ¿QGԥQ�PRGL¿NDVL\D�
HGLOLE�������FL�LOGԥ�TԥEXO�ROXQXE�>���@�

%LU�VÕUD�WԥGTLTDWODUGD�P�ԥOOLÀԥU�4*6�QXQ�UDVWJԥOPԥ�IDL]LQL��������DUDVÕQGD�TH\G�HWPLúOԥU�>���@�
4*6�]DPDQÕ�J|]�VԥWKLQLQ�P�GD¿ԥ�PH[DQL]POԥULQLQ�Yԥ�IXQNVLRQDO�HKWL\DWODUÕQÕQ�oDWÕúPD]OÕ÷Õ�J|]�TDSDTODUÕQÕQ�

DoÕT�Yԥ]L\\ԥWLQGԥ�J|]�\DúÕ�SԥUGԥVLQLQ�TH\UL�VWDELOOL\LQԥ�VԥEԥE�ROXU��*|]�\DúÕ�SԥUGԥVL�P�UԥNNԥE�VWUXNWXUGXU��*|]�
VԥWKLQLQ�\D[úÕ�TRUXQPDVÕ��o�Q�RQXQ�E�W�Q�NRPSRQHQWOԥUL�NLID\ԥW�TԥGԥU�PLTGDU�Yԥ�NH\¿\\ԥWGԥ�ROPDOÕGÕU�>�@��/LSLG�
TDWÕ�ROPDVD�J|]�VԥWKLQGԥQ�PD\HQLQ�EX[DUODQPDVÕ���GԥIԥ�DUWDU� >��@��%XQGDQ�ԥODYԥ� OLSLG�TDWÕ�J|]�\DúÕQÕQ�TDSDT�
NԥQDUÕQGDQ�D[PDVÕQÕQ�TDUúÕVÕQÕ�DOÕU�>��@��

6X�TDWÕ�LON�DQWLEDNWHULDO�P�GD¿ԥ�EDU\HULQL�ԥPԥOԥ�JԥWLUԥUԥN�J|]�VԥWKLQGԥQ�\DG�KLVVԥFLNOԥUL��WR]X�\X\XE�DSDUÕU��
0XWVLQ� TDWÕ� ԥVDVԥQ� TOLNRSURWHLQOԥUGԥQ� LEDUԥWGLU�� 4OLNRSURWHLQOԥU� J|]� VԥWKLQGԥ� SURWHLQ� WRUX� �� TOLNRNDOLNV� ԥPԥOԥ�
JԥWLULU�NL��EX�GD�]�ODOODUÕ�HSLWHOLQ�VԥWKL�LOԥ�ELUOԥúGLUPԥ\ԥ�N|PԥN�HGԥUԥN��J|]�VԥWKLQLQ�LVODQPDVPÕ�WԥPLQ�HGLU�>��@��
4OLNRNDOLNVLQ�YLVNRHODVWLNOL\L�KԥU�KDQVÕ�VԥWKL�GHIHNWL�Yԥ�QDKDPDUOÕ÷Õ�WH]�EԥUSD�HWPԥ\ԥ�LPNDQ�YHULU�>��@�

4*6�J|]�\DúÕ�LIUD]ÕQÕQ�NLID\ԥW�TԥGԥU�ROPDPDVÕ�Yԥ�\D�J|]�VԥWKLQGԥQ�EX[DUODQPDVÕQÕQ�DUWPDVÕ�LOԥ�ԥODTԥGDU�ԥPԥOԥ�
JԥOLU�NL��EX�GD�J|]�VԥWKLQLQ�DoÕT�VDKԥVLQLQ�]ԥGԥOԥQPԥVLQԥ�Yԥ�GLVNRPIRUWXQ�ԥPԥOԥ�JԥOPԥVLQԥ�VԥEԥE�ROXU�>��@�

0F�&XOOH\�Yԥ�GLJԥU�P�ԥOOLÀԥU�KLSRVHNUHWRU�4*6�Yԥ�EX[DUODQPDQP�DUWPDVÕ�LOԥ�ԥODTԥGDU�RODQ�4*6�WHUPLQOԥULQL�
WԥNOLI� HWPLúOԥU� >��@��%X� WԥVQLIDW�P�DOLFԥ�PHWRGXQX� VHoPԥ\ԥ� N|PԥN� HGLU��%HOԥ� NL�� EXUD[DUODQPDQÕQ� DUWPDVÕ� LOԥ�
ԥODTԥGDU�RODQ�4*6�]DPDQÕ�OLSLG�WԥUNLEOL�SUHSDUDWODU�GDKD�H൵HNWOL�ROXU�

4*6�QXQ�ELU�QHoԥ�WԥVQLIDWÕ�P|YFXGGXU��EXQODUGDQ�[�VXVL�\HU�WXWDQ�SDWRJHQH]ԥ�ԥVDVODQDQ�EH\QԥO[DOT�WԥVQLIDWGÕU�
>��@��%X� WԥVQLIDWD�J|Uԥ� VX�GH¿VLWOL� Yԥ�HYDSRUDWLY� IRUPD� �EX[DUODQPDQP�DUWPDVÕ� LOԥ�� D\ÕUG�ROXQXU��%LULQFL� IRUPD�
ԥVDV�Yԥ�ԥODYԥ�J|]�\DúÕ�Yԥ]LOԥULQLQ�P�[WԥOLI� LOWLKDEL�Yԥ�GHJHQHUDWLY�[ԥVWԥOLNOԥUL�QԥWLFԥVLQGԥ�VHNUHVL\DQÕQ�D]DOPDVÕ�
LOԥ�[DUDNWHUL]ԥ�ROXQXU��(YDSRUDWLY�IRUPD�LVԥ�J|]�\DúÕQÕQ�EX[DUODQPDVÕQÕQ�DUWPDVÕ�LOԥ�ԥODTԥGDUGÕU�NL��EXQXQ�GD�ԥVDV�
VԥEԥEL�PH\ERPL�Yԥ]LOԥULQLQ�GLVIXQNVL\DVÕ�QԥWLFԥVLQGԥ�J|]�\DúÕ�SԥUGԥVLQLQ�OLSLG�TDWÕQÕQ�WDPOÕ÷ÕQÕQ�SR]XOPDVÕGÕU��6RQ�
]DPDQODU�4*6�QXQ���F��PXWVLQ�GH¿VLWOL�IRUPDVÕQÕ�D\ÕUG�HGLOLU�NL��EX�]DPDQ�PXWVLQ�TDWÕQÕQ�VWUXNWXUX�SR]XOPXú�ROXU�
Yԥ�QԥWLFԥGԥ�J|]�\DúÕ�SԥUGԥVL�J|]�VԥWKL�LOԥ�ELUOԥúԥ�ELOPLU��%X�IRUPD�NRQ\XQNWLYDQÕQ�HSLWHOLDO�K�FH\UԥOԥULQ�]ԥGԥOԥQPԥVL�
]DPDQÕ�ԥPԥOԥ�JԥOLU��%XQD�VԥEԥE�NRQWDNW�OLQ]DODU�Yԥ�NRQVHUYDQWOÕ�J|]�GDPFÕODUÕQÕQ�LVWLIDGԥVL�Gԥ�ROD�ELOԥU�

1ԥ]ԥUԥ� DOPDT� OD]ÕPGÕU� NL�� 4*6�QXQ� P�DOLFԥVLQGԥ� LVWLIDGԥ� ROXQDQ� J|]� \DúÕ� ԥYԥ]HGLFL� GDPFÕODUÕQÕQ� E|\�N�
ԥNVԥUL\\ԥWL�J|]�VԥWKLQL�FԥPL�������GԥTLTԥ�ԥU]LQGԥ�TRUX\XU��'DPÕ]GÕUÕOGÕTGDQ�VRQUD�TÕVD�ELU�P�GGԥW�ԥU]LQGԥ�RQODU�
EXUXQ�J|]�\DúÕ�NDQDOÕ�LOԥ�J|]��WԥUN�HGLU��+ԥU�LQVWLOO\DVÕ\DGDQ�VRQUD�EX�GԥUPDQ�PDGGԥOԥULQLQ�����ERú�\HUԥ�LWLULOLU��
.DWLRQ�QDQRHPXOVL\DVPGD�LVԥ�KԥU�ELU�GDPFÕ�oR[�NLoLN�P�VEԥW�\�NO��GDPFÕODUGDQ�LEDUԥWGLU��+ԥPLQ�GDPFÕODU�PԥQ¿�
\�NO��J|]�VԥWKLQԥ�HOHNWURVWDWLN�T�YYԥ�KHVDEÕQD�ELUOԥúLU��.DWLRQOX�P�VEԥW�HOHNWURVWDWLN�FD]LEԥ�SUHSDUDWÕQ�GDKD�X]XQ�
P�GGԥW�ԥU]LQGԥ�J|]�VԥWKLQGԥ�OԥQJLPԥVLQԥ�Yԥ�\D\ÕOPDVÕQD�LPNDQ�\DUDGÕU��%HOԥOLNOԥ��VWDELO�OLSLG�TDWÕ�ԥPԥOԥ�JԥOLU�>��@�

.DWLRQ� QDQRHPXOVL\DVÕ� 129$625%�� WH[QRORJL\D� ԥVDVÕQGD� LON� J|]� \DúÕ� ԥYԥ]HGLFLVLGLU�� 129$625%��
WH[QRORJL\D�ԥVDVÕQGD�KD]ÕUODQPÕú�NDWLRQ�RIWDOPRORMÕ�QDQRHPXOVL\DVÕQÕQ�WԥUNLEL�LNL�ID]DGDQ�LEDUԥWGLU��<D÷�ID]DVÕ��
PLQHUDO�\D÷ODU��TH\UL�LRQ�SROLPHU�VXUIDNWDQW��WLORNVDORO���NDWLRQ�DJHQW��VHWDONRQLXP�[ORULG���6X�ID]DVÕ��TH\UL�LRQ�
VXUIDNWDQW��SRORNVDPHU�������TOLVHULQ��RVPRSURWHNWRU���EXIHU��WURPHWDPLQ��WULV�KLGUR[ORULG���VX�>������@�

%LU�oR[�QԥPOԥQGLUL�SUHSDUDWODUÕQ�WԥUNLELQGԥ�NRQVHUYDQWÕQ�ROPDVÕ�EX\QX]�TLúD�WR[XPDVÕQD�QHTDWLY�WԥVLU�J|VWԥULU��
*�Q�ԥU]LQGԥ����GDPFÕGDQ�oR[�KԥU�KDQVÕ�NRQVHUYDQWOÕ�SUHSDUDW�LVWLIDGԥ�ROXQDUVD��EX\QX]�TLúD�HSLWHOLQLQ�]ԥGԥOԥQPԥ�
ULVNL� ԥPԥOԥ� JԥOLU�� ;�VXVԥQ� Gԥ� NRQWDNW� OLQ]D� LVWLIDGԥoLOԥULQGԥ� NRQVHUYDQW� OLQ]D� DOWÕ� VDKԥGԥ� Yԥ� NRQWDNW� OLQ]DQÕQ�
PDWHULDOÕQGD� WRSODQGÕ÷ÕQD� J|Uԥ� RQXQ� WRNVLN� WԥVLUL� DUWÕU�� 4*6� VLPSWRPODUÕQP� J�FOԥQPԥVL�P�úDKLGԥ� ROXQXU�� %X�
ED[ÕPGDQ�GD��NDWLRQ�QDQRHPXOVL\DVÕQÕQ�2SKWKDOPLF�6TXHH]H�'LVSHQVHU��2IWDOPLN�VÕ[ÕFÕ�GLVSHQVHU��WH[QRORJL\DOÕ�
NRQVHUYDQWVÕ]�LQQRYDWLY�ÀDNRQX�RQXQ�LVWLIDGԥVLQL�GDKD�PԥTVԥGԥ�X\÷XQ�HGLU�



23

2019/2 (30)25ø-ø1$/�0Ԥ4$/Ԥ/Ԥ5

0ԥTVԥG� ±� TXUX� J|]� VLQGURPXQXQ� HYDSRUDWLY� Yԥ� PXWVLQ� GH¿VLWOL� IRUPDODUÕQGD� .DWLRQRUP� SUHSDUDWÕQÕQ�
H൵HNWLYOL\LQLQ�TL\PԥWOԥQGLULOPԥVL�

0DWHULDO�Yԥ�PHWRGODU
7ԥGTLTDWD� DNDG��=ԥULIԥ�ԤOL\HYD� DGPD�0LOOL�2IWDOPRORJL\D�0ԥUNԥ]LQGԥ��� D\� ԥU]LQGԥ�P�úDKLGԥ� DOWÕQGD�RODQ�

���SDVL\HQW� ����J|]��GD[LO�HGLOPLúGLU��%XQODUGDQ����QԥIԥU� ����J|]��NRQWDNW� OLQ]D� LVWLIDGԥoLOԥUL����X� ��PH\ERPL�
Yԥ]LOԥULQLQ� GLVIXQNVL\DVÕ� LOԥ� SDVL\HQWOԥU� ROPXúGXU��;ԥVWԥOԥULQ� \DúÕ� ���� ��� DUDVÕQGD� ROPXúGXU� �RUWD� \Dú� KԥGGL� ��
����������

%�W�Q� SDVL\HQWOԥUԥ� TXUX� J|]� VLQGURPXQXQ� GLDTQRVWLNDVÕ� �o�Q� NRPSOHNV� VWDQGDUW� RIWDOPRORML� P�D\LQԥOԥU�
DSDUÕOPÕúGÕU�� YL]RPHWUL\D�� ELRPLNURVNRSL\D�� À�RUHVVHLQOԥ� UԥQJOԥPԥ�� 1RUP� VÕQD÷Õ�� ùLUPHU� WHVWL�� PH\ERPL�
Yԥ]LOԥULQLQ�IXQNVL\DVÕQÕQ�TL\PԥWOԥQGLULOPԥVL��/ø3.2)�WHVWL��DúD÷Õ�J|]�TDSD÷ÕQD�SDUDOOHO�NRQ\XQNWLYD�E�N�úOԥULQLQ�
K�QG�UO�\�Q�Q�Wԥ\LQL���J|]�\DúÕ�PHQLVNOԥULQLQ�|Oo�OPԥVL��3DVL\HQWOԥU�LNL�TUXSD�E|O�QP�úG�U��,�TUXS���NRQWDNW�OLQ]D�
LVWLIDGԥoLOԥUL�RODQ����SDVL\HQW�����J|]���,,�TUXS���PH\ERPL�Yԥ]LOԥULQLQ�GLVIXQNVL\DVÕ�LOԥ���SDVL\HQW�����J|]���+ԥU�LNL�
TUXS�SDVL\HQWOԥUL�J�QGԥ���GԥIԥ�.DWLRQRUP�SUHSDUDWÕQÕ�LQVLOO\DVL\D�HWPLúOԥU�

*|]�GDPFÕODUÕ�GDKD� UDKDW� LVWLIDGԥVL��o�Q� L]RWRQLN�Yԥ�\D�.DWLRQRUP�NLPL�KLSRWRQLN�ROPDOÕGÕU��%X�KDOGD�J|]�
GDPFÕVÕQÕQ�LVWLIDGԥVL�[RúDJԥOPԥ]�KLVVL\DWODU���TXUXOXT��J|\QԥPԥ�YHUPLU�Yԥ�KLSHUWRQLN�SUHSDUDWODUGD�ROGX÷X�NLPL�
J|]�\DúÕ�LOԥ�GXUXODúPDVÕ�Qԥ]ԥUԥ�oDUSDFDT�GԥUԥFԥGԥ�ROPXU��1DQRHPXOVL\DGD�\D÷�GDPFÕVÕQÕQ�|Oo�V������QP��NDWLRQOX�
G]HWD�SRWHQVLDOÕ�����������P%�DUDVÕ�Gԥ\LúLU��D[ÕFÕOÕ÷Õ�VX�NLPLGLU��NLQHPDWLN�|]O�O�\������P��V��KLSRWRQLNGLU������
����P2VP��� VԥWKL�JԥULOPԥVL�Gԥ�J|]�\DúÕ�NLPLGLU� �������1�P���%X�[�VXVL\\ԥWOԥU�J|]�\DúÕ�SԥUGԥVLQLQ�VX�TDWÕQÕQ�
WDPOÕ÷ÕQÕ� EԥUSD� HWPԥ\ԥ�� RVPRSURWHNWRU�� RVPRNRUUHNWRU� NLPL� WԥVLU� J|VWԥUPԥ\ԥ� LPNDQ� YHULU��.DWLRQRUP� KԥP� Gԥ�
PXWVLQ�TDWPÕ�EԥUSD�HWPԥNOԥ�J|]�TDSDTODUÕQÕQ�V�U�úPԥVLQL�DVDQODúGÕUÕU��J|UPԥQLQ�GXPDQODúPDVPD�VԥEԥE�ROPDGDQ�
J|]�VԥWKLQGԥ�RSWLPDO�\D\ÕOÕU��VX���PXWVLQ�TDWÕQÕ�EԥUSD�HGLU��¿]LRORML�WRQXVX�QRUPDOODúGÕUÕU�Yԥ�J|]�VԥWKLQL�P�GD¿ԥ�
HGLU�>��@��.DWLRQ�QDQRHPXOVL\DVÕ�NRQ\XQNWLYD�HSLWHOLQL�QRUPDO�IXQNVLRQDO�Yԥ]L\\ԥWGԥ�VD[OD\ÕU�>��@�

%�W�Q�EX�[�VXVL\\ԥWOԥULQԥ�J|Uԥ� OLSLG� WԥUNLEOL�J|]�\DúÕ� ԥYԥ]HGLFLOԥULQԥ�HKWL\DFÕ�RODQ�SDVL\HQWOԥU��o�Q�NDWLRQ�
QDQRHPXOVL\DVÕ�±�.DWLRQRUP�LQQRYDWLY�Yԥ�GDKD�SHUVSHNWLYOL�SUHSDUDWGÕU�

.DWLRQRUPXQ� �� GDPFÕ� J�QGԥ� �� GԥIԥ� LVWLIDGԥVLQGԥQ� �� KԥIWԥ�� �� D\� Yԥ� �� D\GDQ� VRQUD� NRPSOHNV� RIWDOPRORML�
P�D\LQԥOԥU�WԥNUDU�DSDUÕOPÕúGÕU�

1ԥWLFԥOԥU�Yԥ�RQODUÕQ�P�]DNLUԥVL
<X[DUÕGD�TH\G�ROXQGX÷X�NLPL��4*6�QXQ�HYDSRUDWLY�IRUPDVÕ�J|]�\DúÕQÕQ�EX[DUODQPDVÕQÕQ�DUWPDVÕ�LOԥ�ԥODTԥGDUGÕU�

NL�� EXQXQ� GD� ԥVDV� VԥEԥEL� PH\ERPL� Yԥ]LVLQLQ� GLVIXQNVL\DVÕ� QԥWLFԥVLQGԥ� J|]� \DúÕQÕQ� OLSLG� TDWÕQÕQ� WDPOÕ÷ÕQÕQ�
SR]XOPDVÕGÕU��4*6�QXQ�PXWVLQ�GH¿VLWOL�IRUPDVÕQGD�PXWVLQ�TDWÕQÕQ�VWUXNWXUX�SR]XOPXú�ROXU�Yԥ�QԥWLFԥGԥ�J|]�\DúÕ�
SԥUGԥVL�J|]� VԥWKL� LOԥ�ELUOԥúԥ�ELOPLU��%X� IRUPD�NRQ\XQNWLYDQÕQ�HSLWHO�K�FH\UԥOԥULQLQ�]ԥGԥOԥQPԥVL� ]DPDQÕ� ԥPԥOԥ�
JԥOLU��%XQD�VԥEԥE�NRQWDNW�OLQ]DODUÕQ�LVWLIDGԥVL�Gԥ�ROD�ELOԥU��0ԥK]�EX�VԥEԥEGԥQ�WԥGTLTDWD�NRQWDNW�OLQ]D�LVWLIDGԥ�HGԥQ�
Yԥ�PH\ERPL�Yԥ]LOԥULQLQ�GLVIXQNVL\DVÕ�RODQ�SDVL\HQWOԥU�GD[LO�HGLOPLúGLU��%�W�Q�WԥGTLTDW�P�GGԥWLQGԥ�SUHSDUDW�\D[úÕ�
NHoLULOPLúGLU��KHo�ELU�ԥODYԥ�WԥVLU�ROPDPÕúGÕU�

.DWLRQRUP� SUHSDUDWÕQÕQ� �� D\� LQVWLOO\DVL\DVÕQGDQ� VRQUD� VXE\HNWLY� �J|\QԥPԥ�� TXUXOXT�� \DG� FLVLP� KLVVL\DWÕ��
úLND\\ԥWOԥU� D]DOPÕúGÕU�� 2E\HNWLY� ԥODPԥWOԥUGԥQ� À�RUHVVHQOԥ� UԥQJOԥQPԥ� �� SDVL\HQWGԥ� ���� J|]�� ROGX÷X� KDOGD�
.DWLRQRUP�GDPFÕODUÕQÕQ���D\�LQVWLOODVL\DVÕQGDQ�VRQUD�LVԥ���SDVL\HQWGԥ����J|]�����D\GDQ�VRQUD�LVԥ�KHo�ELU�SDVL\HQWGԥ�
P�úDKLGԥ�ROXQPDPXúGÕU��FԥGYԥO����

&ԥGYԥO��
.DWLRQRUP�SUHSDUDWÕQÕQ�LVWLIDGԥVL�]DPDQÕ�J|VWԥULFLOԥULQ�GLQDPLNDVÕ

4L\PԥWOԥQGLULOԥQ�SDUDPHWUOԥU .DWLRQRUP�SUH�QP�LVWLIDGԥVLQGԥQ�ԥYYԥO ��D\�VRQUD ��D\�VRQUD

*|]�TXUXOX÷X ��������� ������� ��������

<DG�FLVLP�KLVVL\DWÕ ���������� ��������� ��������

*|\QԥPԥ ��������� ������� ��������

%X\QX]�TLúDQÕQ�UԥQJOԥQPԥVL ��������� ��������� �
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$SDUÕODQ�1RUP�VÕQD÷Õ�Yԥ�/ø3.2)�WHVWL�QԥWLFԥVLQGԥ�DúD÷ÕGDNÕ�J|VWԥULFLOԥU�ԥOGԥ�HGLOPLúGLU��FԥGYԥO����
&ԥGYԥO��

1RUQ�VÕQD÷Õ�Yԥ�/ø3.2)�WHVWLQLQ�QԥWLFԥOԥUL

4UXSODU
1RUP�VÕQD÷Õ /ø3.2)�WHVWL

.DWLRQRUP�SUH�QP�
LVWLIDGԥVLQGԥ�Q�ԥYYԥO��VDQ��

��KԥIWԥ
VRQUD

��D\
VRQUD

��D\
VRQUD

.DWLRQRU�P�SUH�QP�
LVWLIDGԥVLQ�GԥQ�ԥYYԥO

��KԥIWԥ�
VRQUD ��D\�VRQUD ��D\�VRQUD

,�TUXS ��� ���� ���� ����
,�GԥUԥFԥOL����������� ,�GԥUԥFԥOL�

����������
��GԥUԥFԥOL�
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&ԥGYԥO���GԥQ�J|U�QG�\��NLPL�.DWLRQRUP�SUHSDUDWÕQÕQ�DUWÕT���D\�LVWLIDGԥVLQGԥQ�VRQUD�KԥU�LNL�TUXS�SDVL\HQWOԥUGԥ�
1RUQ�VÕQD÷ÕQÕQ�P�GGԥWL�X]DQPÕú��NRQ\XQNWLYD�E�N�úOԥULQLQ�Qԥ]ԥUԥ�oDUSPD�GԥUԥFԥVL�D]DOPÕúGÕU�

3UHSDUDWÕQ���D\�LVWLIDGԥVLQGԥQ�VRQUD�ùLUPHU�WHVWLQLQ�QԥWLFԥOԥUL���VD\OÕ�FԥGYԥOGԥ�J|VWԥULOPLúGLU�
.DWLRQRUP� SUHSDUDWÕQÕQ� �� D\� LVWLIDGԥVLQGԥQ� VRQUD� ùLUPHU� WHVWLQLQ� QԥWLFԥOԥULQGԥ� ,� TUXS� SDVL\HQWOԥULQ� ���Gԥ�

�������� �� ����� �� SDVL\HQWGԥ� �������� �� ����� ,,� TUXS� SDVL\HQWOԥULQ� ��GD� �������� �� ����� ��Gԥ� �������� �� ����
P�VEԥW� GLQDPLND� TH\G� ROXQPXúGXU�� *|VWԥULFLOԥUGԥQ� Gԥ� J|U�QG�\�� NLPL�� 4*6�XQ� P�DOLFԥVLQGԥ� NDWLRQRUPXQ�
LVWLIDGԥVL� GDKD�X]XQ�P�GGԥWOL� KLGUDWDVL\D� WԥPLQ� HGLU��%HOԥ� NL�� NDWLRQ�QDQRHPXOVL\DVÕ� RODQ�.DWLRQRUP�J|]�\DúÕ�
SԥUGԥVLQLQ�E�W�Q�TDWODUÕQD�WԥVLU�J|VWԥUԥQ�\HJDQԥ�QԥPOԥQGLULFL��NRQVHUYDQWVÕ]��SUHSDUDWGÕU��.RQVHUYDQWVÕ]�ROPDVÕ�
VԥEԥEELQGԥQ�EX\QX]�TLúD�Yԥ�NRQ\XQNWLYD�HSLWHOLQԥ�WRNVLN�WԥVLU�J|VWԥUPLU�Yԥ�QԥWLFԥGԥ�NRQ\XQNWLYD�K�FH\UԥOԥULQLQ�
QRUPDO�IԥDOL\\ԥW�J|VWԥUPԥVLQԥ�úԥUDLW�\DUDGÕU��1DQRHPXOVL\D�ID]DDUDVÕ�VԥWKL�DNWLY�PDGGԥOԥUOԥ�VWDELOOԥúGLULOPLú�Yԥ�
VX�ID]DVÕQGD�GLVSHUV�Yԥ]L\\ԥWGԥ�RODQ�\D÷�QDQRGDPFÕODUÕQGDQ�LEDUԥWGLU��1DQRGDPFÕODUÕQ�P�VEԥW�\�N��RQODUD�J|]�
VԥWKLQLQ�PԥQ¿�\�NO��K�FH\UԥOԥULQԥ�\DSÕúPDT�LPNDQÕ�YHULU�>�����@�

&ԥGYԥO��
ùLUPHU�WHVWLQLQ�QԥWLFԥOԥUL�GLQDPLNDGD

4UXSODU .DWLRQRUP�SUH�QP�LVWLIDGԥVLQGԥQ�ԥYYԥO��VDQ�� ��D\�VRQUD )DL]�Gԥ\LúLNOL\L

,�TUXS
��������������������� �������� ���
������������������� ��������� ���

,,�TUXS
�������������������� ��������� ���
������������������ ��������� ���

4H\G��S��������P�DOLFԥGԥQ�ԥYYԥO�J|VWԥULFLOԥUԥ�QLVEԥWԥQ

$OÕQPÕú� QԥWLFԥOԥULQ� DQDOL]L� NDWLRQ� QDQRHPXOVL\DVÕQÕQ� H൵HNWLYOL\LQL� ELU� GDKD� WԥVGLT� HGLU�� .DWLRQ� HPXOVL\DVÕ�
H൵HNWLYOL\L�LOԥ�EԥUDEԥU�KԥP�Gԥ�WԥKO�NԥVL]GLU�>��@�

<HNXQ
4XUX�J|]�VLQGURPXQXQ�P�[WԥOLI�NOLQLNL�IRUPDODUÕQÕQ�P�DOLFԥVLQGԥ�NRQVHUYDQWVÕ]�129$625%��WH[QRORJL\DVÕ�

ԥVDVÕQGD�KD]ÕUODQPÕú�NDWLRQ�QDQRHPXOVL\DVÕ�RODQ�.DWLRQRUP�SUHSDUDWÕQÕQ�H൵HNWLYOL\L�WԥVGLT�HGLOPLúGLU��/LSLG�WԥUNLEOL�
J|]�\DúÕ�ԥYԥ]HGLFLOԥULQԥ�HKWL\DFÕ�RODQ�SDVL\HQWOԥU��o�Q�.DWLRQRUP�LQQRYDWLY�Yԥ�GDKD�SHUVSHNWLYOL�SUHSDUDWGÕU��%XQX�
Qԥ]ԥUԥ�DODUDT�KԥPLQ�SUHSDUDWÕQ�TXUX�J|]�VLQGURPXQXQ�P�DOLFԥVLQGԥ�LVWLIDGԥVL�PԥTVԥGԥ�X\÷XQGXU�

Ԥ'Ԥ%ø<<$7�
��� 0XUXEH�-���%HQLWH]�GHO�&DVWLOOR�-�0���&KHQ]KXR�/��HW�DO��7KH�0DGULG�WULSOH�FODVVLIÕFDWLRQ�RI�GU\�H\H����

$UFK��6RF��(VS��2SKWKDOPRO���������Y�����S���������
��� 0XUXEH�-���1HPHWK�-���+|K�+��HW�DO��7KH�WULSOH�FODVVLIÕFDWLRQ�RI�GU\�H\H�IRU�SUDFWLFDO�FOLQLFDO�XVH����(XU��-��

2SKWKDOPRO���������Y�����S���������
��� 0F�&DUW\� &�$��� %DQVDO�$�.��� /LYLQJVWRQH� 3�0�� HW� DO�� 7KH� HSLGHPLRORJ\� RI� GU\� H\H� LQ�0HOERXPH� ���

2SKWKDOPRO���$XVWUDOLD��������Y������S�O������
��� -DFREVRQ�/�7���$[HOO�7�(���+DQVHQ�%�8��HW�DO��'U\�H\HV�RU�PRXWK�DQ�HSLGHPLRORJLFDO�VWXG\�LQ�6ZHGLVK�

DGXOWV�ZLWK�VSHFLDO�UHIHUHQFH�WR�SULPDU\�6M|JUHQ
V�V\QGURPH����-��$XWRLPPXQ��������Y����S���������
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��� +LNLFKL�7���<RVKLGD�$���)XNXL�<�HW�DO��3UHYDOHQFH�RI�GU\�H\H�LQ�-DSDQHVH�H\H�FHQWHUV����*UDHI��$UFK��&OLQ��
([S��2SKWKDOPRO���������Y���������S���������

��� %MHUUXP�.�6��.HUDWRFRQMXQFWLYLWLV�VLFFD�DQG�SULPDU\�6M|JUHQ
V�V\QGURPH�LQ�D�'DQLVK�SRSXODWLRQ�DJHG�
������\HDUV����$FWD�2SKWKDOPRO��6FDQG���������Y�����S���������

��� 0RVV�6�(���.OHLQ�5���.OHLQ�%�(��3UHYDOHQFH�RI�GU\�H\H�DPRQJ�WKH�HOGHUO\����$P��-��2SKWKDOPRO���������Y�O�
����S�����������

��� 0XUXEH� -��� :LOVRQ� 6�7��� 5RPRV�(VWHEDQ� -�� 7KH� LPSRUWDQW� GHYHORSPHQWV� LQ� GU\� H\H� ��� +LJKOLJKW�
2SKWKDOPRO���������Y��������S�������

��� ɒɚɦɢɥɨɜɚ�Ɏ�Ƚ���Ɂɚɪɝɚɪɥɢ�ɂ�Ⱥ���Ⱥɥɢɟɜɚ�Ƚ�ɒ��ɢ�ɞɪ��Ʌɟɱɟɧɢɟ�ɫɢɧɞɪɨɦɚ�©ɫɭɯɨɝɨ�ɝɥɚɡɚª�ɜ�ɩɨɫɬɨɠɨɝɨ�
ɜɨɦ�ɩɟɪɢɨɞɟ����2IWDOPRORJL\D��ȼɚNÕ��������ʋ���������������

���� Ƚɥɚɞɤɨɜɚ�Ɉ�ȼ���ɋɚɮɨɧɨɜɚ�Ɍ�ɇ��Ʌɟɱɟɧɢɟ�ɬɹɠɟɥɵɯ�ɮɨɪɦ�ɫɭɯɨɝɨ�ɤɟɪɚɬɨɤɨɧɴɸɧɤɬɢɜɢɬɚ����ȼɟɫɬɢ��ɨɮ�
ɬɚɥɶɦɨɥ���������ʋ���ɫ��������

���� Ȼɪɠɟɜɫɤɢɣ�ȼ�ȼ���ɋɨɦɨɜ�ȿ�ȿ��ɋɢɧɞɪɨɦ�ɫɭɯɨɝɨ�ɝɥɚɡɚ��ɫɨɜɪɟɦɟɧɧɵɟ�ɚɫɩɟɤɬɵ�ɞɢɚɝɧɨɫɬɢɤɢ�ɢ�ɥɟɱɟɧɢɹ�
���ɋɢɧɞɪɨɦ�ɫɭɯɨɝɨ�ɝɥɚɡɚ��ɫɩɟɰ��ɂɡɞ��Ɇɨɫɤɨɜɫɤɨɣ�Ⱥɫɫɨɰɢɚɰɢɢ�Ɉɮɬɚɥɶɦɨɥɨɝɨɜ��������ʋ���ɫ�����

���� 0RVV�6�(���.OHLQ�5���.OHLQ�%�(��,QFLGHQFH�RI�GU\�H\H�LQ�DQ�ROGHU�SRSXODWLRQ����$UFK��2SKWKDOPRO���������
Y������S���������

���� $VEHOO�3���%DUDELQR�6���%DXGRLQ�&��HW�DO��7KH�FXUUHQW�XQGHUVWDQGLQJ�RI�GU\�H\H�GLVHDVH����(XURWLPHV��-XO\�
$XJXVW�������

���� ɇɚɦɚɡɨɜɚ�ɂ�Ʉ��ȼɬɨɪɢɱɧɵɣ�ɫɢɧɞɪɨɦ�©ɫɭɯɨɝɨ�ɝɥɚɡɚª�ɭ�ɩɚɰɢɟɧɬɨɜ�ɫɬɚɪɲɟɝɨ�ɜɨɡɪɚɫɬɚ�ɩɨɫɥɟ�ɦɟɯɚɧɢ�
ɱɟɫɤɨɣ�ɬɪɚɜɦɵ�ɢ�ɧɚ�ɮɨɧɟ�ɦɟɞɢɤɚɦɟɧɬɨɡɧɨɝɨ�ɥɟɱɟɧɢɹ���Ɇɚɬ��ɧɚɭɱ���ɩɪɚɤɬɢɱ��ɤɨɧɮ���ɋɨɜɪɟɦɟɧɧɵɟ�
ɦɟɬɨɞɵ�ɞɢɚɝɧɨɫɬɢɤɢ�ɢ�ɥɟɱɟɧɢɹ�ɡɚɛɨɥɟɜɚɧɢɣ�ɫɥɟɡɧɵɯ�ɨɪɝɚɧɨɜ��Ɇ���������ɫ���������

���� 0F&XOOH\� -�3��� 6KLQH�:�(���$URQRZLF]� -�� HW� DO�� 3UHVXPHG�K\SRVHFUHWRU\�K\SHUHYDSRUDWLYH�.&6�� WHDU�
FKDUDFWHULVWLFV����7UDQV��$P��2SKWKDOPRO��6RF�����������������

���� �����5HSRUW�RI�WKH�,QWHUQDWLRQDO�'U\�(\H�:RUNVKRS��'(:6�����$��5HY��/LQ��/DE��6FL���������Y����1R���
����S�

���� $PUDQH�0���&UHX]RW�*DUFKHU�&���5REHUW�3�<��HW�DO��2FXODU�WROHUDELOLW\�DQG�H൶FDF\�RI�D�FDWLRQLF�HPXOVLRQ�
LQ�SDWLHQWV�ZLWK�PLOG�WR�PRGHUDWH�GU\�H\H�GLVHDVH���D�UDQGRPLVHG�FRPSDUDWLYH�VWXG\����-��)U��2SKWDOPRO���
������Y�����S���������

���� /DOOHPDQG�)���'DXOO�3���%HQLWD�6��HW�DO��6XFFHVVIXOO\�,PSURYLQJ�2FXODU�'UXJ�'HOLYHU\�8VLQJ�WKH�&DWLRQLF�
1DQRHPXOVLRQ��1RYDVRUE����-�'UXJ�'HOLY������������S�

���� ȼɨɯɦɹɤɨɜ�Ⱥ�ȼ��ɇɚɧɨɬɟɯɧɨɥɨɝɢɢ�ɜ�ɨɮɬɚɥɶɦɨɥɨɝɢɢ�ɲɚɝ�ɜɩɟɪɟɞ�ɜ�ɤɨɪɪɟɤɰɢɢ�ɩɚɬɨɥɨɝɢɢ�ɩɨɜɟɪɯɧɨɫɬɢ�
ɝɥɚɡɚ��Ɉɮɬɚɥɶɦɨɥɨɝɢɹ��ȼɨɫɬɨɱɧɚɹ�ȿɜɪɨɩɚ��Ɇɢɧɫɤ��������ɫ�������

���� 'DXOO�3���/DOOHPDQG�)���*DUULJXH�-�6��%HQH¿WV�RI�FHWDONRQLXP�FKORULGH�FDWLRQLF�RLO�LQ��ZDWHU�QDQRHPXOVLRQV�
IRU�WRSLFDO�RSKWKDOPLF�GUXJ�GHOLYHU\����-��3KDUP��3KDUPDFRO���������Y��������S���������

���� /LDQJ�+��5DELQRYLFK�*XLODWW�/��HW�DO��5HGXFWLRQ�RI�TXDWHUQDU\�DPPRQLXP�LQGXFHG�RFXODU�VXUIDFH�WR[LFLW\�
E\�HPXOVLRQV��$Q�LQ�YLYR�VWXG\�LQ�UDEELWV����0ROHFXODU�YLVLRQ��������Y������������S���������

���� 5REHUW�3�<���&RFKHQHU�%���$PUDQH�0��HW�DO��(൶FDF\�DQG�VDIHW\�RI�D�FDWLRQLF�HPXOVLRQ�LQ�WKH�WUHDWPHQW�RI�
PRGHUDWH�WR�VHYHUH�GU\�H\H�GLVHDVH��D�UDQGRPL]HG�FRQWUROOHG�VWXG\����(XU��-��2SKWKDOPRO���������Y��������
S���������

Ɉɫɦɚɧɨɜɚ�Ʌ�ə�

ɈɐȿɇɄȺ�ɗɎɎȿɄɌɂȼɇɈɋɌɂ�ɄȺɌɂɈɇɇɈɃ�ɇȺɇɈɗɆɍɅɖɋɂɂ�ɉɊɂ�
ɊȺɁɅɂɑɇɕɏ�ɎɈɊɆȺɏ�ɋɂɇȾɊɈɆȺ�ɋɍɏɈȽɈ�ȽɅȺɁȺ
ɇɚɰɢɨɧɚɥɶɧɵɣ�ɰɟɧɬɪ�Ɉɮɬɚɥɶɦɨɥɨɝɢɢ�ɢɦɟɧɢ�ɚɤɚɞ��Ɂɚɪɢɮɵ�Ⱥɥɢɟɜɨɣ��ɝ�Ȼɚɤɭ��Ⱥɡɟɪɛɚɣɞɠɚɧ

Ʉɥɸɱɟɜɵɟ�ɫɥɨɜɚ��ɫɢɧɞɪɨɦ�ɫɭɯɨɝɨ�ɝɥɚɡɚ��ɤɚɬɢɨɧɧɚɹ�ɧɚɧɨɷɦɭɥɶɫɢɹ��ɫɥɟɡɧɚɹ�ɩɥɟɧɤɚ

ɊȿɁɘɆȿ
ɐɟɥɶ� �� ɨɰɟɧɢɬɶ� ɷɮɮɟɤɬɢɜɧɨɫɬɶ� ɩɪɟɩɚɪɚɬɚ�Ʉɚɬɢɨɧɨɪɦ�ɩɪɢ� ɷɜɚɩɨɪɚɬɢɜɧɨɣ�ɦɭɰɢɧɞɟɮɢɰɢɬɧɨɣ�ɮɨɪɦɚɯ�

ɫɢɧɞɪɨɦɚ�ɫɭɯɨɝɨ�ɝɥɚɡɚ��ɋɋȽ��
Ɇɚɬɟɪɢɚɥ�ɢ�ɦɟɬɨɞɵ
ȼ�ɢɫɫɥɟɞɨɜɚɧɢɟ�ɛɵɥɢ�ɜɤɥɸɱɟɧɵ����ɩɚɰɢɟɧɬɨɜ�����ɝɥɚɡ���ȼɨɡɪɚɫɬ�ɩɚɰɢɟɧɬɨɜ�ɫɨɫɬɚɜɢɥ�ɨɬ����ɞɨ����ɝɨɞ��ɜ�

ɫɪɟɞɧɟɦ������������Ⱦɥɹ�ɥɟɱɟɧɢɹ�ɩɚɰɢɟɧɬɨɜ�ɨɛɟɢɯ�ɝɪɭɩɩ�ɢɫɩɨɥɶɡɨɜɚɥɢ�ɤɚɬɢɨɧɧɭɸ�ɧɚɧɨɷɦɭɥɶɫɢɸ�±�ɩɪɟɩɚɪɚɬ�
Ʉɚɬɢɨɧɨɪɦ��ȼɫɟ����ɩɚɰɢɟɧɬɨɜ�ɩɨɥɭɱɚɥɢ�ɩɪɟɩɚɪɚɬ�Ʉɚɬɢɨɧɨɪɦ�ɱɟɬɵɪɟ�ɪɚɡɚ�ɜ�ɞɟɧɶ�ɧɚ�ɩɪɨɬɹɠɟɧɢɢ�ɬɪɟɯ�ɦɟɫɹɰɟɜ�
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ȼɫɟɦ� ɩɚɰɢɟɧɬɚɦ� ɩɪɨɜɨɞɢɥɨɫɶ� ɤɨɦɩɥɟɤɫɧɨɟ� ɫɬɚɧɞɚɪɬɧɨɟ� ɨɮɬɚɥɶɦɨɥɨɝɢɱɟɫɤɨɟ� ɨɛɫɥɟɞɨɜɚɧɢɟ� ɞɥɹ� ɞɢɚ�
ɝɧɨɫɬɢɤɢ�ɋɋȽ��ɜɢɡɨɦɟɬɪɢɹ��ɛɢɨɦɢɤɪɨɫɤɨɩɢɹ��ɮɥɭɨɪɟɫɰɟɧɬɧɨɟ�ɨɤɪɚɲɢɜɚɧɢɟ��ɩɪɨɛɚ�ɇɨɪɧɚ��ɬɟɫɬ�ɒɢɪɦɟɪɚ��
ɨɰɟɧɤɚ�ɮɭɧɤɰɢɢ�ɦɟɣɛɨɦɢɟɜɵɯ�ɠɟɥɟɡ��ɬɟɫɬ�ɖ�ɊɄɈȿ��ɢɡɦɟɪɟɧɢɟ�ɫɥɟɡɧɵɯ�ɦɟɧɢɫɤɨɜ�

Ɋɟɡɭɥɶɬɚɬɵ
ɉɟɪɢɨɞ�ɧɚɛɥɸɞɟɧɢɹ�ɩɚɰɢɟɧɬɨɜ�ɫɨɫɬɚɜɢɥ���ɦɟɫɹɰɚ��ȼɫɟɦ�ɩɚɰɢɟɧɬɚɦ�ɫɩɭɫɬɹ���ɧɟɞɟɥɢ����ɦɟɫɹɰ�ɢ���ɦɟɫɹɰɚ�

ɩɨɜɬɨɪɧɨ�ɩɪɨɜɨɞɢɥɢ�ɤɨɦɩɥɟɤɫɧɨɟ�ɫɬɚɧɞɚɪɬɧɨɟ�ɨɮɬɚɥɶɦɨɥɨɝɢɱɟɫɤɨɟ�ɨɛɫɥɟɞɨɜɚɧɢɟ��ɍɠɟ�ɱɟɪɟɡ�ɦɟɫɹɰ�ɩɨɫɥɟ�
ɩɪɢɦɟɧɟɧɢɹ�ɩɪɟɩɚɪɚɬɚ�Ʉɚɬɢɨɧɨɪɦ�ɭ�ɩɚɰɢɟɧɬɨɜ�ɨɛɟɢɯ�ɝɪɭɩɩ�ɫɪɨɤ�ɩɪɨɛɵ�ɇɨɪɧɚ�ɭɜɟɥɢɱɢɥɫɹ��ɫɬɟɩɟɧɶ�ɜɵɪɚ�
ɠɟɧɧɨɫɬɢ�ɫɤɥɚɞɨɤ�ɤɨɧɴɸɧɤɬɢɜɵ�ɭɦɟɧɶɲɢɥɫɹ�

ɉɨ�ɫɪɚɜɧɟɧɢɸ�ɫ�ɩɨɤɚɡɚɬɟɥɹɦɢ�ɞɨ�ɢɧɫɬɢɥɥɹɰɢɢ�ɞɚɧɧɨɝɨ�ɩɪɟɩɚɪɚɬɚ�ɭɠɟ�ɩɨɫɥɟ���ɦɟɫɹɰɚ�ɢɫɩɨɥɶɡɨɜɚɧɢɹ�
ɭ�������ɩɚɰɢɟɧɬɨɜ�,�ɝɪɭɩɩɵ�ɧɚɛɥɸɞɚɥɚɫɶ�ɩɨɥɨɠɢɬɟɥɶɧɚɹ�ɞɢɧɚɦɢɤɚ�ɬɟɫɬɚ�ɒɢɪɦɟɪɚ�ɧɚ������ɚ�ɭ�������ɩɚ�
ɰɢɟɧɬɨɜ�ɷɬɨɣ�ɠɟ�ɝɪɭɩɩɵ�ɩɪɨɰɟɧɬ�ɢɡɦɟɧɟɧɢɹ�ɫɨɫɬɚɜɢɥ������ɭ�������ɩɚɰɢɟɧɬɨɜ�,,�ɝɪɭɩɩɵ�ɷɬɨɬ�ɩɨɤɚɡɚɬɟɥɶ�
ɫɨɫɬɚɜɢɥ�������ɚ�ɭ�������ɩɚɰɢɟɧɬɨɜ�������

Ɂɚɤɥɸɱɟɧɢɟ
Ɍɚɤɢɦ�ɨɛɪɚɡɨɦ��ɭɫɬɚɧɨɜɥɟɧɚ�ɷɮɮɟɤɬɢɜɧɨɫɬɶ�ɤɚɬɢɨɧɧɨɣ�ɧɚɧɨɷɦɭɥɶɫɢɢ���ɩɪɟɩɚɪɚɬɚ�Ʉɚɬɢɨɧɨɪɦ��ɢɡɝɨɬɨɜ�

ɥɟɧɧɨɝɨ�ɧɚ�ɨɫɧɨɜɟ�ɬɟɯɧɨɥɨɝɢɢ�əɈɍȺ�ɈɄȼ���Ⱦɚɧɧɵɣ�ɩɪɟɩɚɪɚɬ�ɧɟ�ɫɨɞɟɪɠɢɬ�ɤɨɧɫɟɪɜɚɧɬɵ��ɜ�ɫɜɹɡɢ�ɫ�ɱɟɦ��
ɨɬɫɭɬɫɬɜɭɟɬ�ɧɟɠɟɥɚɬɟɥɶɧɨɟ�ɬɨɤɫɢɱɟɫɤɨɟ�ɞɟɣɫɬɜɢɟ�ɧɚ�ɬɤɚɧɢ�ɝɥɚɡɚ��ɍɱɢɬɵɜɚɹ�ɷɬɨ�ɫɱɢɬɚɟɦ��ɱɬɨ�Ʉɚɬɢɨɧɨɪɦ�
ɥɨɝɢɱɧɵɣ�ɜɵɛɨɪ�ɞɥɹ�ɛɨɥɶɲɢɧɫɬɜɚ�ɩɚɰɢɟɧɬɨɜ�ɫ�ɋɋȽ��ɧɭɠɞɚɸɳɢɯɫɹ�ɜ�ɥɢɩɢɞɫɨɞɟɪɠɚɳɟɦ�ɫɥɟɡɨɡɚɦɟɧɢɬɟɥɟ�
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1DWLRQDO�&HQWUH�RI�2SKWKDOPRORJ\�QDPHG�DIWHU�DFDGHPLFLDQ�=DULID�$OL\HYD��%DNX��$]HUEDLMDQ

.H\�ZRUGV��GU\�H\H�V\QGURPH��FDWLRQLF�QDQRHPXOVLRQ��WHDU�¿OP

6800$5<
$LP���WR�HYDOXDWH�WKH�H൶FDF\�RI�&DWLRQRUP�LQ�HYDSRUDWLYH�DQG�PXFLQH�GH¿FLHQF\�IRUPV�RI�GU\�H\H�V\QGURPH�
0DWHULDO�DQG�PHWKRGV
7KH�VWXG\�LQFOXGHG����SDWLHQWV�����H\HV���7KH�DJH�RI�SDWLHQWV�UDQJHG�IURP����WR����\HDUV��DYHUDJH��������������

)RU�WKH�WUHDWPHQW�RI�SDWLHQWV�LQ�ERWK�JURXSV��D�FDWLRQ�QDQRHPXOVLRQ�ZDV�XVHG���WKH�SUHSDUDWLRQ�&DWLRQRUP��$OO����
SDWLHQWV�UHFHLYHG�&DWLRQRUP�IRXU�WLPHV�D�GD\�IRU�WKUHH�PRQWKV��$�PRQWK�DIWHU�WKH�XVH�RI�WKH�&DWLRQRUP�GUXJ�LQ�
SDWLHQWV�RI�ERWK�JURXSV�WKH�SHULRG�RI�WKH�1RUQ�VDPSOH�LQFUHDVHG��WKH�VHYHULW\�RI�FRQMXQFWLYDO�IROGV�GHFUHDVHG�

$OO� SDWLHQWV� XQGHUZHQW� D� FRPSUHKHQVLYH� VWDQGDUG� RSKWKDOPRORJLF� H[DPLQDWLRQ� IRU� WKH� GLDJQRVLV� RI� &9'��
YLVRPHWU\��ELRPLFURVFRS\��ÀXRUHVFHQW�VWDLQLQJ��1RUQ
V�WHVW��6FKLUPHU�WHVW��HYDOXDWLRQ�RI�WKH�IXQFWLRQ�RI�PHLERPLDQ�
JODQGV��/,3.2)�WHVW��PHDVXUHPHQW�RI�WHDU�PHQLVFXV�

5HVXOWV
7KH� IROORZ�XS� SHULRG� ZDV� �� PRQWKV��$OO� SDWLHQWV� DIWHU� �� ZHHNV�� �� PRQWK� DQG� �� PRQWKV� UH¤FRQGXFWHG� D�

FRPSUHKHQVLYH�VWDQGDUG�RSKWKDOPRORJLF�H[DPLQDWLRQ�
&RPSDUHG�WR�WKH�UDWHV�EHIRUH�WKH�LQVWLOODWLRQ�RI�WKLV�GUXJ��DIWHU���PRQWK�RI�XVH��������RI�SDWLHQWV�LQ�JURXS�,�

VKRZHG�D�SRVLWLYH�FKDQJH�LQ�WKH�6FKLUPHU�WHVW�E\������DQG�LQ�������RI�SDWLHQWV�LQ�WKH�VDPH�JURXS��WKH�SHUFHQWDJH�
RI�FKDQJH�ZDV������LQ�������RI�SDWLHQWV�LQ�JURXS�,,��WKLV�¿JXUH�ZDV������DQG�LQ�������RI�SDWLHQWV�������

&RQFOXVLRQ
7KXV�� WKH� H൵HFWLYHQHVV� RI� FDWLRQLF� QDQRHPXOVLRQV� �� WKH� &DWLRQRUP� SUHSDUDWLRQ� PDGH� RQ� WKH� EDVLV� RI� WKH�

129$625%��WHFKQRORJ\���KDV�EHHQ�HVWDEOLVKHG��7KLV�SUHSDUDWLRQ�GRHV�QRW�FRQWDLQ�DQ\�SUHVHUYDWLYHV��WKHUHIRUH��
WKHUH�LV�QR�XQGHVLUDEOH�WR[LF�H൵HFW�RQ�WKH�H\H�WLVVXH��&RQVLGHULQJ�WKLV��ZH�EHOLHYH�WKDW�&DWLRQRUP�LV�D�ORJLFDO�FKRLFH�
IRU�WKH�PDMRULW\�RI�SDWLHQWV�ZLWK�&9'�LQ�QHHG�RI�OLSLG��FRQWDLQLQJ�WHDU�UHSODFHPHQW�
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