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

$oDU V|]OԥU� RUELWD��ú�D�GLDTQRVWLND�PHWRGODUÕ

*|]�\XYDVÕ��RUELWD��±�GD[LOLQGԥ�J|]�DOPDVÕ�RODQ��J|UPԥ�RUTDQÕQÕQ�Kԥ\DW�TDELOL\\ԥWLQL�Yԥ�IXQNVL\DVÕQÕ� WԥPLQ
HGԥQ�TDSDOÕ�ERúOXTGXU�>����@�

2UELWDQÕQ�[ԥVWԥOLNOԥUL�±�RIWDOPRORJL\DQÕQ�GLDTQRVWLNDVÕ�Yԥ�P�DOLFԥVL�oԥWLQ�RODQ�VDKԥGLU��0�[WԥOLI�P�ԥOOLÀԥULQ�
J|VWԥULFLOԥULQԥ�ԥVDVԥQ��RUELWDQÕQ�[ԥVWԥOLNOԥUL�J|]�[ԥVWԥOLNOԥULQLQ�����������WԥúNLO�HGLU��2UELWDGD�SDWRORML�SURVHVOԥU�
\HUOL�Yԥ��PXPL�VԥEԥEOԥU�QԥWLFԥVLQGԥ�LQNLúDI�HGԥ�ELOԥU�>�@�

4XUXOXú� [�VXVL\\ԥWOԥUL� Yԥ� ԥODYԥ� EXUXQ� ԥWUDIÕ� FLEOԥUOԥ� NԥOOԥ� ERúOX÷X� LOԥ� ԥODTԥVLQLQ� ROPDVÕ� EX� VDKԥGԥ� EDú
YHUԥQ�SURVHVOԥUԥ�[�VXVL�GLTTԥW� WԥOԥE�HGLU��%HOԥ�NL��EXQODU�QԥLQNL�J|]� IԥDOL\\ԥWLQLQ� LWLULOPԥVLQԥ��KԥWWD�SDVL\HQWLQ
Kԥ\DWÕQÕ�LWLUPԥVLQԥ�VԥEԥE�ROD�ELOԥU��2UELWDQÕQ�SDWRORJL\DVÕ�RQXQ�V�P�N�GLYDUODUÕQGD��SHULRVWGD��WHQRQ�NDSVXOXQGD
Yԥ� UHWUREXOEDU� K�FH\UԥOԥUGԥ� \DUDQDQ� SURVHVOԥUL� ԥKDWԥ� HGLU�� 2QODU� DQDGDQJԥOPԥ� DQRPDOL\DODUGD�� LOWLKDEL� Yԥ� úLú�
[ԥVWԥOLNOԥULQGԥ��KԥPoLQLQ�WUDYPD�Yԥ��PXPL�[ԥVWԥOLNOԥUGԥ�P�úDKLGԥ�ROXQXU�>�@��

2UELWDQÕQ� E|\�PԥVL� Yԥ� RQXQ� GLYDUODUÕQÕQ� QD]LNOԥúPԥVL� DQDGDQJԥOPԥ� KLGURIWDOP�� NLoLOPԥVL� ±PLNURIWDOP� Yԥ
DQRIWDOP� RODQ� ]DPDQ� TH\G� ROXQXU�� 2UELWDQÕQ� V�P�N� GLYDUÕQÕQ� Gԥ\LúLNOLNOԥUL� �]�oԥQԥ� GLVR]WR]X�� KLGURVHIDOL\D
Yԥ� PLNURVHIDOL\D�� RUELWDO� EH\LQ� \ÕUWÕTODUÕ�� 0RUIDQ� [ԥVWԥOL\L� Yԥ� V�� TH\G� ROXQXU�� 2UELWDQÕQ� [ԥVWԥOLNOԥULQLQ� ԥVDV�
VLPSWRPODUÕQD�J|]�DOPDVÕQÕQ�\HUGԥ\LúPԥVL�±�HN]RIWDOP��HQRIWDOP��J|]�DOPDVÕQÕQ�KԥUԥNԥWOLOL\LQLQ�SR]XOPDVÕ�Yԥ�
\DQD�\HUGԥ\LúPԥVL�DLGGLU�>���@�

.ԥOOԥ� ERúOX÷X�� EXUXQ\DQÕ� ERúOXTODUÕQ� RUELWD� LOԥ� VÕ[� DQDWRPR�WRSRTUD¿N� ԥODTԥVLQLQ� ROPDVÕ� ELU� oR[�P�[WԥOLI�
[ԥVWԥOLNOԥUGԥ�H\QL�VLPSWRPODUOD�úԥUWOԥQLU��RUELWDGD�SDWRORML�SURVHVOԥULQ��úLú��LOWLKDE��JHGLúDWÕQÕ�D÷ÕUODúGÕUÕU�Yԥ�ԥOEԥWWԥ�
RUELWDO�ԥPԥOL\\DWODUÕQ�NHoLULOPԥVL�]DPDQÕ�oԥWLQOLNOԥU�W|UԥGLU�>���@�

6�P�N� Yԥ� \XPúDT� WR[XPD� VWUXNWXUODUÕQGD� Gԥ\LúLNOLNOԥULQ� HUNԥQ� Yԥ� DGHNYDW� TL\PԥWOԥQGLULOPԥVL� GLDTQR]X
GԥTLTOԥúGLUPԥ\ԥ�Yԥ�J|UPԥ�IXQNVL\DODUÕQÕQ�TRUXQPDVÕ��]Uԥ�P�DOLFԥYL�WԥGELUOԥUL�Wԥ\LQ�HWPԥ\ԥ�LPNDQ�\DUDGÕU�>����@�

0�DVLU� ú�D� GLDTQRVWLNDVÕ� PHWRGODUÕ� J|]�Q� Yԥ� J|]� \XYDVÕQÕQ� VWUXNWXU� Gԥ\LúLNOLNOԥULQLQ� [DUDNWHUL� Yԥ� KԥFPL�
KDTTÕQGD�RE\HNWLY�PԥOXPDWÕ�ԥOGԥ�HWPԥ\ԥ�LPNDQ�YHULU��ELU�VÕUD�GLDTQRVWLN�Q|TVDQODUÕQ�TDUúÕVÕQÕ�DOPD÷D�\DUGÕP�HGLU�
>�@�

2UELWD�[ԥVWԥOLNOԥUL�]DPDQÕ�ԥVDV�GLDTQRVWLND�PHWRGODUÕ
� �2UELWDQÕQ�UHQWJHQRTUD¿\DVÕ��J|]Gԥ�\DG�FLVLPOԥULQ��KԥPoLQLQ�V�P�N�]ԥGԥOԥUL�ԥODPԥWOԥULQLQ�YL]XDOL]DVL\DVÕ

PԥTVԥGL�LOԥ�\HULQԥ�\HWLULOLU��
� �*|]�Q�XOWUDVԥV�P�D\LQԥVL��ELRPHWUL\D��\DG�FLVLPOԥULQ�ORNDOL]DVL\DVÕ�PԥTVԥGL�LOԥ��J|]�DOPDVÕQÕQ�úLúOԥULQԥ

ú�EKԥ�ROGXTGD��UHWUREXOEDU�ERúOX÷XQ�WԥGTLTL�]DPDQÕ�\HULQԥ�\HWLULOLU��
� � 5ԥQJOL� GRSSOHU� NDUWODúGÕUÕOPD� �GDPDUODUGD� WURPER]� Yԥ� \D� HPEROL\D� QԥWLFԥVLQGԥ� TDQ� D[ÕQÕ� V�UԥWLQLQ

D]DOPDVÕQÕQ�DúNDUODQGÕUÕOPDVÕ��o�Q�DUWHULDO�Yԥ�YHQR]�GDPDUODUÕQ�TL\PԥWOԥQGLULOPԥVL�PԥTVԥGL�LOԥ�\HULQԥ
\HWLULOLU��

� � *|]� \XYDODUÕQÕQ� NRPS�WHU� WRPRTUD¿\DVÕ� �.7�� �J|]� DOPDVÕ� úLúOԥULQLQ�� HN]RIWDOP� VԥEԥEOԥULQLQ� Wԥ\LQL
PԥTVԥGL�LOԥ�DSDUÕOÕU��

� *|]OԥULQ�PDTQLW�UH]RQDQV� WRPRTUD¿\DVÕ� �057�� �J|]� DOPDVÕ� úLúOԥULQLQ� LONLQ� GLDTQRVWLNDVÕ�� HN]RIWDOP�
VԥEԥEOԥULQLQ� Wԥ\LQL�� UHWUREXOEDU� W|UԥPԥOԥULQ� GLIIHUHQVLDO� GLDTQRVWLNDVÕ�� [LD]PDO� VDKԥQLQ� úLúOԥULQLQ�
YL]XDOL]DVL\DVÕ�PԥTVԥGL�LOԥ�NHoLULOLU��>�@�

+HVDE� ROXQXU� NL�� NUDQLRIDVVLDO� VDKԥ� ]ԥGԥOԥQPԥOԥULQLQ� GLDTQRVWLNDVÕQÕ� ԥQԥQԥYL� UHQWJHQRTUD¿\DGDQ� EDúODPDT
OD]ÕPGÕU��ODNLQ�ELU�oR[�KDOODUGD�EX�PHWRG�D]LQIRUPDWLYGLU�Yԥ�P�DVLU�GLDTQRVWLNDQÕQ�WԥOԥEOԥULQԥ�FDYDE�YHUPLU�>�@�

8OWUDVԥV�P�D\LQԥ�WԥGTLTDWÕQ�WH]�Yԥ�TH\UL�LQYD]LY�RODUDT�NHoLULOPԥVLQԥ�úԥUDLW�\DUDGÕU��KԥPoLQLQ�ELRPHWUL\DQÕQ
ELU� QHoԥ� GԥIԥ� DSDUÕOPDVÕQD� LPNDQ� YHULU�� /DNLQ� EX� GLDTQRVWLND�PHWRGX� YDVLWԥVLOԥ�� RUELWD� V�P�\�Q�Q� WRSRTUD¿N�
[�VXVL\\ԥWOԥULQL�Qԥ]ԥUԥ�DODUDT��RUELWDQÕQ�]LUYԥVLQGԥ�ORNDOODúDQ�\XPúDT�WR[XPDODUÕQ�Yԥ]L\\ԥWL�KDTGD�PԥOXPDW�ԥOGԥ
HWPԥN�P�PN�Q�ROPXU��+ԥPoLQLQ�860�QLQ�NHoLULOPԥVL�]DPDQÕ��]�VNHOHWLQLQ�IԥUGL�DQDWRPLN�[�VXVL\\ԥWOԥULQԥ�J|Uԥ�
ԥVDVԥQ�LIDGԥ�HGLOPLú�HQRIWDOP�LOԥ�SDVL\HQWOԥUGԥ��Eԥ]L�\XPúDT�WR[XPD�VWUXNWXUODUÕQÕQ�YL]XDOL]DVL\DVÕQGD�oԥWLQOLNOԥU�
\DUDQÕU�>������@�
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øRQODúGÕUÕFÕ�ú�DODQPDQÕQ�TH\UL�P|YFXG�ROPDVÕQGDQ�Yԥ�P�[WԥOLI�VԥWKOԥUGԥQ�WԥVYLULQ�DOÕQPDVÕ�LPNDQÕQGDQ�VDYD\Õ
057� J|UPԥ� VLQLULQLQ�� J|]�Q� HNVWUDRNXO\DU� ԥ]ԥOԥOԥULQLQ� Yԥ]L\\ԥWLQL�� SURVHVLQ� HNVWUDRUELWDO� \D\ÕOPDVÕQÕ�� GDPDU�
SDWRORJL\DVÕ�P|YFXGOX÷XQX�J|VWԥUԥ�ELOԥU��HOԥFԥ�Gԥ�RUELWDQÕQ�]LUYԥVLQLQ�\D[úÕ�YL]XDOL]DVL\DVÕ�TH\G�ROXQXU��/DNLQ�J|]�
\XYDVÕQÕQ�V�P�N�GLYDUODUÕQÕQ��[ÕUGD�V�P�N�TÕUÕQWÕODUÕQÕQ�Yԥ]L\\ԥWLQL�TL\PԥWOԥQGLUPԥN��Wԥ]ԥ�TDQVÕ]PD�]RQDODUÕQÕ
Yԥ�o|N�QW��VDKԥOԥULQL�DúNDU�HWPԥN�oԥWLQGLU��KԥPoLQLQ�PHWDO�\DG�FLVLPOԥULQ�P|YFXGOX÷XQD�ú�EKԥ�LOԥ�SDVL\HQWOԥULQ
P�D\LQԥVL�J|VWԥULú�GH\LO�>�����@�

2UELWD� ]ԥGԥOԥULQLQ� GLDTQRVWLNDVÕQGD� P�K�P� \HUL� NRPS�WHU� WRPRTUDPPDVÕ� WXWXU�� .7� YDVLWԥVLOԥ� RUELWDQÕQ
\XPúDT�WR[XPDODUÕQÕQ�Yԥ�V�P�N�VWUXNWXUODUÕQÕQ�H\QL�YD[WGD�YL]XDOL]DVL\DVÕ�P�PN�QG�U��.7�RUELWD�NԥQDUÕQÕ��RQXQ�
GLYDUODUÕQÕ�� J|UPԥ� VLQLUL� NDQDOÕQÕQ� Yԥ]L\\ԥWLQL� J|VWԥUԥ� ELOLU�� \DG� FLVLPOԥULQ� ORNDOL]DVL\DVÕQÕ� GԥTLT� YL]XDOL]DVL\D�
HWPԥ\ԥ�LPNDQ�YHULU�>�����@�

0ԥTVԥG�±�J|]�Q�Yԥ�RUELWDQÕQ�[ԥVWԥOLNOԥUL�]DPDQÕ�UDGLRORML�P�D\LQԥ�PHWRGODUÕQÕQ�VHoLPL�
0DWHULDO Yԥ PHWRGODU
+D]ÕUNL�LúLQ�ԥVDVÕQÕ�P�[WԥOLI�RUELWD�SDWRORJL\DVÕ�LOԥ�����SDVL\HQWLQ�ú�D�GLDTQRVWLND�PHWRGODUÕQÕQ�����������LOOԥU�

ԥU]LQGԥ�WԥKOLOL�WԥúNLO�HWPLúGLU��7ԥGTLTDW�LúL�DNDG��=ԥULIԥ�ԤOL\HYD�DGÕQD�0LOOL�2IWDOPRORJL\D�0ԥUNԥ]LQLQ�ED]DVÕQGD�
\HULQԥ�\HWLULOPLúGLU��7ԥGTLTDWD������\Dú�DUDVÕQGD�����NLúL�Yԥ����TDGÕQ�GD[LO�HGLOPLúGLU������SDVLHQWGԥQ�����������
XúDT� ±� ����� \Dú� DUDVÕ� Yԥ� ���� �������� E|\�N� ROPXúGXU��8úDTODUÕQ� TUXSXQX� ��� �������� R÷ODQ� Yԥ� �� �������� ±�
TÕ]� WԥúNLO� HWPLúGLU� �úԥN����� %|\�NOԥULQ� TUXSXQD� ��� �������� NLúL� Yԥ� ��� �������� TDGÕQ� GD[LO� ROPXúGXU� �úԥN����
%�W�Q�SDVL\HQWOԥUԥ�ԥQԥQԥYL�PHWRGLNDODU��]Uԥ�Yԥ�J|VWԥULúOԥUԥ�J|Uԥ�.7��057��UHQWJHQTUD¿\D�Yԥ�860�DSDUÕOPÕúGÕU��
'LDTQR]XQ�PRUIRORML�YHUL¿NDVL\DVÕ�����KDOODUGD��NOLQLNL�ODERUDWRU�WԥVGLTOԥQPԥVL�����KDOODUGD�DSDUÕOPÕúGÕU�

ùԥN�1� 8úDTODULQ TUXSXQGD SDVL\HQWOԥULQ E|O�QPԥVL

ùԥN� 2� B|\�NOԥULQ TUXSXQGD SDVL\HQWOԥULQ E|O�QPԥVL

1ԥWLFԥ Yԥ RQODUÕQ P�]DNLUԥVL
7ԥGTLTDWÕQ� QԥWLFԥOԥUL� VRQ� EHú� LO� ԥU]LQGԥ� ���� SDVL\HQWLQ� UDGLRORML� P�D\LQԥ� PHWRGODUÕQÕQ� WԥKOLOLQԥ� ԥVDVODQÕU�

%�W�Q�SDVLHQWOԥUGԥ�P�[WԥOLI�ú�D�GLDTQRVWLND�PHWRGODUÕ�WԥWELT�ROXQDUDT�DúD÷ÕGD�TH\G�HGLOԥQ�RUELWD�[ԥVWԥOLNOԥUL�DúNDU�
HGLOPLúGLU��RUELWDQÕQ�DEVVHVL�±���������KDOGD��SHULRUELWDO�VHO�OLW�±�����������KDOGD��P�[WԥOLI�Q|Y�SVHYGRWXPRU�±�
�����������HQGRNULQ�RIWDOPRSDWL\D�±�������������GDNULRDGHQLW�±������������J|]�\DúÕ�Yԥ]LQLQ�NLVWDVÕ�±����������
RUELWDQÕQ� GHUPRLG� NLVWDVÕ� ±� ��� �������� KDOGD�� RUELWDQÕQ� [ROHVWHRPDVÕ� ±� ��� �������� UHWUREXOEDU� KHPDWRPD�±� ��
�������KDOGD��QH\UR¿EURPDWR]�±���������UDEGRPLRVDUNRPD�±�����������RUELWD�GLYDUODUÕQÕQ�VÕQÕ÷Õ�±������������
RUELWDQÕQ�\DG�FLVLPOԥUL�±��� �������KDOGD�� DQRIWDOP�±��� �������KDOGD� �úԥN�����$\ULFD�RODUDT�XúDTODUGD� UDGLRORML�
P�D\LQԥ�]DPDQÕ�DúNDUODQDQ�SDWDORML�Gԥ\LúLNOLNOԥUL�TH\G�HWPԥN�OD]ÕPGÕU��KDQVÕNL��UHWUREXOEDU�KHPDWRPD�±�����������
RUELWDO�DEVHV�±������������SUHVHSWDO�VHOO�OLW�±�����������GHUPRLG�NLVWD�±����������DQRIWDOP�±������������úԥN����
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ùԥN�3� B�W�Q SDVLHQWOԥUGԥ P�[WԥOLI ú�D GLDTQRVWLND PHWRGODUÕ WԥWELT ROXQDUDT 
DúNDU HGLOPLú RUELWD [ԥVWԥOLNOԥUL

ùԥN��� 8úDTODUGD P�[WԥOLI ú�D GLDTQRVWLND PHWRGODUÕ WԥWELT ROXQDUDT
DúNDU HGLOPLú RUELWD [ԥVWԥOLNOԥUL

2UELWD�SDWRORJL\DODUÕQÕQ�Qԥ�TԥGԥU�P�[WԥOLI�Yԥ�oԥWLQ�ROGX÷X�QԥWLFԥOԥUGԥQ�J|U�Q�U��5DGLRORML�PHWRGODUÕQ�RUELWD
SDWRORJL\DODUÕQÕQ�GLDTQRVWLNDVÕQGD�ԥKԥPL\\ԥWL�DúD÷ÕGD�J|VWԥULOPLú�NOLQLNL�KDOODUGD�\D[úÕ�WԥVYLU�ROXQPXúGXU�

2UELWDGD�UDGLRORML�YL]XDOL]DVL\D�ROXQPDGDQ�P�[WԥOLI�PDQLSXO\DVL\DODUÕQ�NHoLULOPԥVLQLQ�NOLQLNL�KDOODUÕQÕ�WԥTGLP�
HGLULN��7ԥTGLP�HWGL\LPL]�[ԥVWԥOԥU�úԥ[VL�SUDNWLNDPÕ]GD�P�úDKLGԥ�HWGL\LPL]�SDVL\HQWOԥUGLU�
.OLQLNL�KDO���
�����FL� LOԥ�WԥYԥOO�GO��SDVL\HQW�5�1�������������FL� LOGԥ�³J|]�Q�DU[DVÕQGD´�GLVNRPIRUW�KLVVL��YD[WDúÕUÕ�VDQFÕOÕ

D÷UÕODU�� J|]Gԥ� \DG� FLVPLQԥ� ú�EKԥ� úLND\ԥWOԥUL� LOԥ� DNDG�� =ԥULIԥ� ԤOL\HYD� DGÕQD� 0LOOL� 2IWDOPRORJL\D� 0ԥUNԥ]LQԥ�
P�UDFLԥW�HWPLúGLU��3DVL\HQWLQ�GHGLNOԥULQԥ�J|Uԥ����J�Q�ԥYYԥO�úԥ[VL�DYWRPRELOLQLQ�WԥPLUL�]DPDQÕ�J|]ԥ�GԥPLU�TÕUÕQWÕVÕ�
G�úP�úG�U�� 3DVL\HQW� GԥUKDO� úԥ[VL� NOLQLNDGD� KԥNLPԥ� P�UDFLԥW� HWPLú�� RUDGD� J|]�Q� DOW� TDSD÷ÕQGDQ� \DG� FLVPLQ
oÕ[DUÕOPDVÕ�PԥTVԥGLOԥ�PDQLSXO\DVL\D�DSDUÕOPÕúGÕU��úԥN����

ùԥN��� 3DVL\HQWLQ 5�1 ԥPԥOL\\DWGDQ ԥYYԥO� 6RO J|]�Q DOW TDSD÷ÕQGD RUELWDQÕQ \DG FLVPLQLQ oÕ[DUÕOPDVÕQD FԥKG |QFԥ 
DSDUÕOPÕú PDQLSXO\DVL\DGDQ VRQUD 2 [ԥWW úԥNOLQGԥ oDSÕT
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/DNLQ� \DG� FLVLP� DúNDU� HGLOPԥPLúGLU� Yԥ� SDVL\HQW� HYԥ� \D]ÕOPÕúGÕU�� 6DQFÕOÕ� D÷UÕODUÕQ� \DUDQPDVÕ� LOԥ� ԥODTԥGDU�
SDVL\HQW�EL]LP�PԥUNԥ]ԥ�P�UDFLԥW�HWPLúGLU��3DVL\HQWGԥ��PXPL�RIWDOPRORML�P�D\LQԥOԥU�DSDUÕOPÕúGÕU��*|UPԥ�LWLOL\L
�����J|]GD[LOL�Wԥ]\LT����PP�F��VW��ROPXúGXU��*|]�TDSD÷ÕQGD�úLú��DúD÷Õ�TDSDTGD�TÕ÷ÕUGDT�NԥQDUÕQD�SDUDOHO�LNL�[ԥWYDUL
oDSÕT�TH\G�ROXQXUGX��*|]�DOPDVÕQÕQ�E�W|YO�\��SR]XOPDPÕúGÕU��.RQ\XQNWLYDO�LQ\HNVL\D�TH\G�ROXQPXúGXU��*|]�
DOPDVÕ�Yԥ�RUELWDQÕQ�NRPS�WHU�WRPRTUDPPDVÕ�DSDUÕOGÕTGDQ�VRQUD�RUELWDQÕQ�\XPúDT�WR[XPDODUÕQGD�\DG�FLVLP�DúNDU�
HGLOPLúGLU��úԥN������D��E��

D  E  
ùԥN� �� D ± J|] DOPDVÕ Yԥ RUELWDQÕQ .7 P�D\LQԥVLQLQ QԥWLFԥVL�
E � RUELWDQÕQ \XPúDT WR[XPDODUÕQGD \DG FLVLP P|YFXGOX÷X

hPXPL�QDUNR]�DOWÕQGD�RUELWRWRPL\D�±�RUELWDQÕQ�\DG�FLVPLQLQ�oÕ[DUÕOPDVÕ��]Uԥ�FԥUUDKL�ԥPԥOL\\DW�DSDUÕOPÕúGÕU�
�úԥN�����

ԤPԥOL\\DWGDQ���J�Q�VRQUD�SDVL\HQW�³J|]�Q�DU[DVÕQGD´�VDQFÕOÕ�D÷UÕODUÕ�Yԥ�GLVNRPIRUW�KLVVLQL�TH\G�HWPԥPLúGLU�
�úԥN����

ùԥN� �� 2UELWDQÕQ oÕ[DUGÕOPÕú \DG FLVPL

D  E 
ùԥN�8� 3DVL\HQW 5�1� ԥPԥOL\\DWGDQ 3 J�Q VRQUD

.OLQLNL�KDO���
�����FL� LOԥ� WԥYԥOO�GO��SDVL\HQW�$�=�������������FL� LOGԥ�³J|]�Q�Q��VW�QGԥNL� úLúGԥQ´��NRVPHWLN�J|U�Q�ú�Q�Q

SR]XOPDVÕ�úLND\ԥWOԥUL�LOԥ�DNDG��=ԥULIԥ�ԤOL\HYD�DGÕQD�0LOOL�2IWDOPRORJL\D�0ԥUNԥ]LQԥ�P�UDFLԥW�HWPLúGLU��3DVL\HQWLQ�
GHGLNOԥULQԥ� J|Uԥ� ��� LOGLU� NL� EX� úLND\ԥWOԥUL� YDUGLU�� �� GԥIԥ� ����������FL� LOOԥU� DUDVÕQGD� RIWDOPRFԥUUDK� Yԥ� �PXPL
FԥUUDKODU�WԥUԥ¿QGԥQ�W|UԥPԥQLQ�VDGԥ�NLVWD�ROGX÷X�G�ú�Q�OԥUԥN�DVSLUDVL\D�ROXQPXúGXU��/DNLQ�KԥU�GԥIԥ�����D\GDQ�
VRQUD�\HQLGԥQ�KԥPLQ� ORNDOL]DVL\DGD� W|UԥPԥ�SDVL\HQW� WԥUԥ¿QGԥQ�DúNDUODQPÕúGÕU��3DVL\HQW�TH\G�HGLU�NL�� UDGLRORML
P�D\LQԥ�ROXQPDPÕúGÕU�

3DVL\HQW�EL]LP�PԥUNԥ]ԥ�P�UDFLԥW�HWGLNGԥ�VRO�RUELWDQÕQ�\X[DUÕ�PHGLDO�EXFDJÕQGD�RYDO��G�]J�Q�VԥUKԥGOL��KDPDU��
KԥUԥNԥWVL]��ԥWUDI�WR[XPDODUD�ELUOԥúԥQ�W|UԥPԥ�DúNDU�ROXQGX��7|UԥPԥQLQ��]ԥULQGԥNL�GԥUL�QD]LOPLú��UԥQJL�Gԥ\LúPԥPLúGLU�
�úԥN�����*|]�DOPDVÕQÕQ�SDWRORML�Gԥ\LúLNOLNOԥUL�TH\G�ROXQPXUGXU��*|UPԥ�LWLOL\L�±�����
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3DVL\HQWԥ�J|]�DOPDVÕQÕQ�Yԥ�RUELWDQÕQ�NRPS�WHU�WRPRTUD¿\DVÕ�DSDUÕOGÕ��1ԥWLFԥ��RUELWDQÕQ�\X[DUÕ�PHGLDO�GLYDUÕQGD�
GHUPRLG�NLVWD��úԥN������

ùԥN��� 3DVL\HQWLQ $�=� ԥPԥOL\\DWGDQ ԥYYԥO� 6RO RUELWDQÕQ \X[DUÕ�PHGLDO EXFDJLQGD RYDO� G�]J�Q VԥUKԥGOL� KDPDU� 
KԥUԥNԥWVL]� ԥWUDI WR[XPDODUD ELUOԥúԥQ W|UԥPԥ

ùԥN�10� *|] DOPDVÕ Yԥ RUELWDQÕQ .7 P�D\LQԥVLQLQ QԥWLFԥVL� 2UELWDQÕQ \X[DUÕ�PHGLDO GLYDUÕQGD GHUPRLG NLVWD

.RPELQԥROXQPXú� QDUNR]� DOWÕQGD� SDVL\HQWGԥ� RUELWRWRPL\D� ±� W|UԥPԥQLQ� [DULF� ROXQPDVÕ� FԥUUDKL� ԥPԥOL\\DWÕ�
DSDUÕOPÕúGÕU�

$UWÕT���D\GÕU�NL��SDVL\HQW�EL]LP�P�úDKLGԥPL]�DOWÕQGDGÕU��W|UԥPԥQLQ�UHVLGLYL�TH\G�ROXQPXU�
3�1��ùXSLN�DGÕQD�.L\HY�7LEEL�7ԥNPLOOԥúPԥ�DNDGHPL\DVÕQÕQ�UDGLRORJL\D�NDIHGUDVÕQÕQ�WԥGTLTDW�LúOԥULQԥ�ԥVDVODQDUDT�

TH\G�HWPԥN�LVWԥUGLN�NL��RUELWDQÕQ�[ԥVWԥOLNOԥULQGԥ�UDGLRORML�P�D\LQԥ�PHWRGODUÕQÕQ�LVWLIDGԥVL�NLID\ԥW�GH\LO�
2UELWDQÕQ� UHQWJHQRTUD¿\DVÕ� N�W� ]ԥGԥOԥU�� J|]� DOPDVÕQÕQ� Yԥ� RUELWDQÕQ� GԥOLE�NHoԥQ� ]ԥGԥOԥUL� ]DPDQÕ� KԥPoLQLQ

\DG� FLVLPOԥULQ� DúNDU� HGLOPԥVLQGԥ� J|VWԥULúGLU�� 8OWUDVԥV�P�D\LQԥQLQ� WԥWELTL� J|]GD[LOL� ]ԥGԥOԥQPԥOԥU�� GԥOLE�NHoԥQ
\DUDODQPDODU� ]DPDQÕ�� HQGRNULQ� RIWDOPRSDWL\DODU�� GRSOHU�VRQRTUD¿\D� ±� LOWLKDEL� SURVHVOԥU� ]DPDQÕ� TDQ� D[ÕQÕ
Yԥ]L\\ԥWLQLQ�|\UԥQLOPԥVL�PԥTVԥGLOԥ�P�PN�QG�U��.7�Yԥ�057�ELU�ELULQL�WDPDPOD\DQ�GLDTQRVWLND�PHWRGODUÕGÕU�Yԥ�
H\QL�]DPDQGD�NHoLULOԥ�ELOԥU��.7�o|N�QW�OԥULQ��\DG�FLVLPOԥULQ�DúNDUODQPDVÕ��V�P�NOԥULQ�Yԥ]L\\ԥWLQLQ�|\UԥQLOPԥVL�
�o�Q� VHoLP� PHWRGXGXU�� 057� ]DPDQÕ� ELU� oR[� SUR\HNVL\DODUGD� P�D\LQԥ� P�PN�QG�U�� RUELWDQÕQ� XFODUÕ� \D[úÕ
YL]XDOL]DVL\D�ROXQXU��J|]�DOPDVÕQÕQ�GD[LOL�VWUXNWXUX�� W|UԥPԥOԥU��GDPDU�SDWRORJL\DVÕ��J|UPԥ�VLQLUL�VWUXNWXUODUÕQÕQ�
Gԥ\LúLNOLNOԥUL�� SURVHVLQ� HNVWUDRUELWDO� \D\ÕOPDVÕ� D\GÕQ� WԥVYLU� HGLOLU�� PHODQRPDODU� ]DPDQÕ� VSHVL¿N� VLPSWRPODU�
DúNDUODQÕU��.7�Yԥ�057�SURVHVLQ�[LD]PD\D�\D\ÕOPDVÕQD�Yԥ�NԥOOԥ�ERúOX÷XQD� LQYD]L\DVÕQD��GDPDU�SDWRORJL\DVÕQD�
ú�EKԥ�ROGXTGD��J|UPԥ�VLQLUL�TLúDODUÕQÕQ�PHQLQJLRPDVÕQGDQ�TOLRPDODUÕQ�GLIIHUHQVLDO�GLDTQRVWLNDVÕQÕQ�DSDUÕOPDVÕ
PԥTVԥGLOԥ�J|VWԥULúGLU�

<HNXQ
%HOԥOLNOԥ��YD[WÕQGD�G�]J�Q�UDGLRORML�GLDTQR]XQ�TR\XOPDPDVÕ�LOԥ�ԥODTԥOL�\X[DUÕGD�TH\G�HWGL\LPL]�LNL�X÷XUVX]

NOLQLNL� KDO�� ELU� GDKD� RQX� GHPԥ\ԥ� ԥVDV� YHULU� NL�� RUELWDQÕQ� [ԥVWԥOLNOԥULQGԥ� \DúÕQGDQ�� SDWRORJL\DQÕQ� GԥULQOL\L� Yԥ�
KԥFPLQGԥQ�DVÕOÕ�ROPD\DUDT�UDGLRORML�P�D\LQԥ�DSDUÕOPDOÕGÕU�

Ԥ'Ԥ%ø<<$7�

�� 'XDQH¶V�2SKWKDOPRORJ\��&KDSWHU����(PEU\RORJ\�DQG�$QDWRP\�RI�WKH�2UELW�DQG�/DFULPDO�6\VWHP���HGV
7DVPDQ�:���-DHJHU�(�$��/LSSLQFRWW�:LOOLDPV�	�:LONLQV��������

�� �ɋɚɩɢɧ�Ɇ��Ɋ���Ȼɪɵɤɫɢɧɚ�Ɂ��Ƚ��Ⱥɧɚɬɨɦɢɹ�ɱɟɥɨɜɟɤɚ��Ɇ���ɉɪɨɫɜɟɳɟɧɢɟ�������
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�� ȼɚɫɢɥɶɟɜ�Ⱥ�ɘ��Ⱥɥɝɨɪɢɬɦ�ɥɭɱɟɜɨɝɨ�ɨɛɫɥɟɞɨɜɚɧɢɹ�ɩɨɫɬɪɚɞɚɜɲɢɯ�ɫ�ɬɪɚɜɦɨɣ�ɱɟɥɸɫɬɧɨ�ɥɢɰɟɜɨɣ�ɨɛ�
ɥɚɫɬɢ���Ⱥ�ɘ��ȼɚɫɢɥɶɟɜ��Ⱦ�Ⱥ��Ʌɟɠɧɟɜ����Ȼɸɥ��ɫɢɛ��Ⱥɤɚɞɟɦɢɢ��������ʋ���ɫ�������

�� Ʌɟɠɧɟɜ�Ⱦ�Ⱥ��Ʌɭɱɟɜɚɹ�ɞɢɚɝɧɨɫɬɢɤɚ�ɬɪɚɜɦɚɬɢɱɟɫɤɢɯ�ɩɨɜɪɟɠɞɟɧɢɣ�ɱɟɥɸɫɬɧɨ�ɥɢɰɟɜɨɣ�ɨɛɥɚɫɬɢ��Ⱦɢɫ��
��ɞɨɤɬ��ɦɟɞ��ɧɚɭɤ��Ɇ�������������ɫ�

�� 'DPPHUW� 6�� 0XOWLVOLFH� KHOLFDO� &7� �06&7�� IRU� PLG�IDFLDO� WUDXPD�� 2SWLPL]DWLRQ� RI� SDUDPHWHUV� IRU�
VFDQQLQJ�DQG�UHFRQVWUXFWLRQ���6��'DPPHUW��0��)XQNH�HW�DO�����5RIR��)RUWVFKU��*HE��5RQWJHQVWU��1HXHQ��
%LOGJHE��9HUIDKU��������Y���������S���������

�� Ʌɟɝɟɡɚ�ɋ�Ƚ��Ⱦɢɚɝɧɨɫɬɢɱɟɫɤɢɟ�ɜɨɡɦɨɠɧɨɫɬɢ�ɭɥɶɬɪɚɡɜɭɤɚ��ɤɨɦɩɶɸɬɟɪɧɨɣ�ɬɨɦɨɝɪɚɮɢɢ�ɢ�ɹɞɟɪɧɨ�ɦɚɝ�
ɧɢɬɧɨɝɨ�ɪɟɡɨɧɚɧɫɚ�ɩɪɢ�ɩɚɬɨɥɨɝɢɢ�ɡɪɢɬɟɥɶɧɨɝɨ�ɧɟɪɜɚ����Ɉɮɬɚɥɶɦɨɥ��ɠɭɪɧ���������ʋ���ɫ�������

�� +ROOLHU�/�+���7KRUQWRQ�-��HW�DO��7KH�PDQDJHPHQW�RI�RUELWR]\JRPDWLF�IUDFWXUHV����3ODVW��5HFRQVWU��6XUJ��
������Y���������S�����������

�� Ƚɚɣɧɭɬɞɢɧɨɜɚ�Ɋ�Ɏ��Ʉɥɢɧɢɱɟɫɤɨɟ�ɡɧɚɱɟɧɢɟ�ɤɨɦɩɥɟɤɫɧɨɣ�ɷɯɨɝɪɚɮɢɢ�ɜ�ɞɢɚɝɧɨɫɬɢɤɟ��ɞɢɮɮɟɪɟɧɰɢ�
ɚɥɶɧɨɣ�ɞɢɚɝɧɨɫɬɢɤɟ�ɢ�ɦɨɧɢɬɨɪɢɧɝɟ�ɷɧɞɨɤɪɢɧɧɨɣ�ɨɮɬɚɥɶɦɨɩɚɬɢɢ��Ⱥɜɬɨɪɟɮ��ɞɢɫ����ɤɚɧɞ��ɦɟɞ��ɧɚɭɤ��
Ʉɚɡɚɧɶ�����������ɫ�

�� Ʉɚɬɶɤɨɜɚ� ȿ�Ⱥ�� Ʉɨɦɩɥɟɤɫɧɨɟ� ɭɥɶɬɪɚɡɜɭɤɨɜɨɟ� ɢɫɫɥɟɞɨɜɚɧɢɟ� ɜ� ɞɢɚɝɧɨɫɬɢɱɟɫɤɨɦ� ɨɛɟɫɩɟɱɟɧɢɢ� ɨɮ�
ɬɚɥɶɦɨɨɧɤɨɥɨɝɢɱɟɫɤɨɣ�ɤɥɢɧɢɤɢ��Ⱥɜɬɨɪɟɮ��ɞɢɫ���ɞɨɤɬ��ɦɟɞ��ɧɚɭɤ��Ɇ������������ɫ�

��� .RRSV�(�HW�DO��+HDG�LQMXU\�E\�JXQVKRWV�IURP�EODQN�FDUWULGJHV����6XUJ��1HXURO���������Y��������S���������
��� )UHXQG�0���+DKQHO�6���6DUWRU�.��7KH�YDOXH�RI�PDJQHWLF�UHVRQDQFH�LPDJLQJ�LQ�WKH�GLDJQRVLV�RI�RUELWDO�

ÀRRU�IUDFWXUHV��������Y��������S�����������
��� *R�-�/���9X�9�1���/HH�.�-��HW�DO��2UELWDO�WUDXPD����1HXURLPDJLQJ��&OLQ��1��$P���������Y��������S���������
��� Ȼɚɫɟɤ�ɂ�ȼ���ɋɚɜɟɥɥɨ�ȼ�ȿ��ɢ�ɞɪ��ɉɪɢɦɟɧɟɧɢɟ�ɦɭɥɶɬɢɫɩɢɪɚɥɶɧɨɣ�ɄɌ�ɜ�ɞɢɚɝɧɨɫɬɢɤɟ�ɩɨɜɪɟɠɞɟɧɢɣ

ɱɟɪɟɩɚ� ��Ɇɚɬɟɪ��ɧɚɭɱ��ɩɪɚɤɬ�� ɤɨɧɮ���ɩɨɟɜ�����ɥɟɬɢɸ�ȼɨɟɧɧɨ�ɦɟɞɢɰɢɧɫɤɨɣ�ɚɤɚɞɟɦɢɢ��ɋɉɛ�������
F����

��� 3ORGHU�2���2HFNKHU�0��HW�DO��)ROORZ�XS�VWXG\�RI�WUHDWPHQW�RI�RUELWDO�ÀRRU�IUDFWXUHV��UHODWLRQ�RI�FOLQLFDO�
GDWD�DQG�VRIWZDUH�EDVHG�&7�DQDO\VLV����,QW��-��2UDO��0D[LOORIDF��6XUJ���������Y��������S���������

��� Ȼɚɛɢɣ�ə�ɋ���Ȼɨɥɝɨɜɚ�ɂ�Ɇ���ɍɞɨɜɢɱɟɧɤɨ�ȼ�ȼ��Ʌɭɱɟɜɵɟ�ɦɟɬɨɞɵ�ɞɢɚɝɧɨɫɬɢɤɢ�ɩɪɢ�ɡɚɛɨɥɟɜɚɧɢɹɯ�ɝɥɚɡɚ
ɢ�ɨɪɛɢɬɵ����ȼɟɫɬɧ��ɇɚɭɱ��Ɋɨɫɫɢɣɫɤɨɝɨ�ɐɟɧɬɪɚ�ɪɟɧɬɝɟɧɨɥɨɝɢɢ��������ʋ���F���������

Ʉɚɫɢɦɨɜ�ɗ�Ɇ���ɂɛɪɚɝɢɦɡɚɞɟ�Ƚ�Ɍ���Ȼɚɛɚɟɜɚ�ɋ�Ɇ���ɂɫɚɟɜɚ�Ƚ�Ɂ�

ɁɇȺɑɂɆɈɋɌɖ�Ʌɍɑȿȼɕɏ�ɆȿɌɈȾɈȼ�ȾɂȺȽɇɈɋɌɂɄɂ�ȼ�ɉȺɌɈɅɈȽɂɂ
ɈɊȻɂɌɕ

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

Ʉɥɸɱɟɜɵɟ ɫɥɨɜɚ� ɨɪɛɢɬɚ��ɥɭɱɟɜɵɟ�ɦɟɬɨɞɵ�ɢɫɫɥɟɞɨɜɚɧɢɹ

ɊȿɁɘɆȿ
ɐɟɥɶ ±�ɜɵɛɨɪ�ɦɟɬɨɞɚ�ɪɚɞɢɨɥɨɝɢɱɟɫɤɨɝɨ�ɢɫɫɥɟɞɨɜɚɧɢɹ�ɩɪɢ�ɡɚɛɨɥɟɜɚɧɢɹɯ�ɝɥɚɡɚ�ɢ�ɨɪɛɢɬɵ�
Ɇɚɬɟɪɢɚɥ ɢ ɦɟɬɨɞɵ
ȼ�ɨɫɧɨɜɭ�ɞɚɧɧɨɣ�ɪɚɛɨɬɵ�ɜɨɲɟɥ�ɚɧɚɥɢɡ�ɦɟɬɨɞɨɜ�ɥɭɱɟɜɨɣ�ɞɢɚɝɧɨɫɬɢɤɢ�����ɩɚɰɢɟɧɬɨɜ�ɫ�ɪɚɡɥɢɱɧɨɣ�ɩɚɬɨ�

ɥɨɝɢɟɣ�ɨɪɛɢɬɵ�ɡɚ�����������ɝɨɞɵ��Ɋɚɛɨɬɚ�ɛɵɥɚ�ɜɵɩɨɥɧɟɧɚ�ɧɚ�ɛɚɡɟ�ɇɚɰɢɨɧɚɥɶɧɨɝɨ�ɐɟɧɬɪɚ�Ɉɮɬɚɥɶɦɨɥɨɝɢɢ�
ɢɦɟɧɢ�ɚɤɚɞ��Ɂɚɪɢɮɵ�Ⱥɥɢɟɜɨɣ��ȼ�ɧɚɲɟ�ɢɫɫɥɟɞɨɜɚɧɢɟ�ɜɨɲɥɢ�����ɦɭɠɱɢɧ�ɢ����ɠɟɧɳɢɧ�ɜ�ɜɨɡɪɚɫɬɟ�ɨɬ���ɞɨ����
ɥɟɬ��ȼɫɟɦ�ɩɚɰɢɟɧɬɚɦ�ɩɨ�ɫɬɚɧɞɚɪɬɧɵɦ�ɦɟɬɨɞɢɤɚɦ�ɢ�ɩɨ�ɩɨɤɚɡɚɧɢɹɦ�ɩɪɨɜɨɞɢɥɢɫɶ�ɄɌ��ɆɊɌ��ɪɟɧɬɝɟɧɨɝɪɚɮɢɹ�ɢ�
ɍɁɂ��Ɇɨɪɮɨɥɨɝɢɱɟɫɤɚɹ�ɜɟɪɢɮɢɤɚɰɢɹ�ɞɢɚɝɧɨɡɚ�ɢɦɟɥɚ�ɦɟɫɬɨ�ɜ�����ɫɥɭɱɚɟɜ��ɤɥɢɧɢɤɨ�ɥɚɛɨɪɚɬɨɪɧɚɹ�±�ɜ�����

Ɋɟɡɭɥɶɬɚɬɵ
Ɋɟɡɭɥɶɬɚɬɵ�ɢɫɫɥɟɞɨɜɚɧɢɹ�ɛɚɡɢɪɭɸɬɫɹ�ɧɚ�ɚɧɚɥɢɡɟ�ɪɚɞɢɨɥɨɝɢɱɟɫɤɢɯ�ɦɟɬɨɞɨɜ�ɨɛɫɥɟɞɨɜɚɧɢɹ�����ɩɚɰɢɟɧ�

ɬɨɜ� ɡɚ�ɩɨɫɥɟɞɧɢɟ���ɥɟɬ��ɉɪɢɦɟɧɹɹ�ɪɚɡɥɢɱɧɵɟ�ɦɟɬɨɞɵ�ɥɭɱɟɜɨɣ�ɞɢɚɝɧɨɫɬɢɤɢ�ɛɵɥɢ�ɜɵɹɜɥɟɧɵ�ɫɥɟɞɭɸɳɢɟ
ɡɚɛɨɥɟɜɚɧɢɹ�ɨɪɛɢɬɵ�����ɫɥɭɱɚɟɜ�ɚɛɫɰɟɫɫɚ�ɨɪɛɢɬɵ�����ɫɥɭɱɚɟɜ�ɩɟɪɢɨɪɛɢɬɚɥɶɧɨɝɨ�ɰɟɥɥɸɥɢɬɚ�����ɫɥɭɱɚɟɜ�
ɪɚɡɥɢɱɧɨɝɨ�ɜɢɞɚ�ɩɫɟɜɞɨɬɭɦɨɪɚ�����ɫɥɭɱɚɹ�ɷɧɞɨɤɪɢɧɧɨɣ�ɨɮɬɚɥɶɦɨɩɚɬɢɢ�����ɫɥɭɱɚɟɜ�ɞɚɤɪɢɨɚɞɟɧɢɬɚ����ɫɥɭ�
ɱɚɟɜ�ɤɢɫɬɚ�ɫɥɟɡɧɨɣ�ɠɟɥɟɡɵ�����ɫɥɭɱɚɹ�ɞɟɪɦɨɢɞɧɚɹ�ɤɢɫɬɚ�ɨɪɛɢɬɵ�����ɫɥɭɱɚɟɜ�ɯɨɥɟɫɬɟɨɦɚ�ɨɪɛɢɬɵ����ɫɥɭɱɚɣ
ɦɟɧɢɧɝɢɨɦɵ����ɫɥɭɱɚɟɜ�ɝɟɦɚɧɝɢɨɦɵ�ɨɪɛɢɬɵ����ɫɥɭɱɚɹ�ɧɟɣɪɨɮɢɛɪɨɦɚɬɨɡɚ����ɫɥɭɱɚɣ�ɪɚɛɞɨɦɢɨɫɚɪɤɨɦɵ�����
ɫɥɭɱɚɟɜ�ɩɟɪɟɥɨɦɚ�ɫɬɟɧɨɤ�ɨɪɛɢɬɵ����ɫɥɭɱɚɟɜ�ɢɧɨɪɨɞɧɵɯ�ɬɟɥ�ɨɪɛɢɬɵ����ɫɥɭɱɚɟɜ�ɫ�ɚɧɨɮɬɚɥɶɦɨɦ�
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ȼ�ɫɬɚɬɶɟ�ɩɪɟɞɫɬɚɜɥɟɧɵ���ɤɥɢɧɢɱɟɫɤɢɯ�ɫɥɭɱɚɹ�ɩɚɰɢɟɧɬɨɜ��ɤɨɬɨɪɵɦ�ɦɚɧɢɩɭɥɹɰɢɢ�ɜ�ɨɪɛɢɬɟ�ɛɵɥɢ�ɩɪɨɜɟɞɟ�
ɧɵ�ɛɟɡ�ɪɚɞɢɨɥɨɝɢɱɟɫɤɨɣ�ɜɢɡɭɚɥɢɡɚɰɢɢ��ɱɬɨ�ɩɪɢɜɟɥɨ�ɤ�ɛɟɡɪɟɡɭɥɶɬɚɬɢɜɧɨɫɬɢ�ɩɪɨɜɟɞɟɧɧɨɝɨ�ɥɟɱɟɧɢɹ�

Ɂɚɤɥɸɱɟɧɢɟ
Ɋɟɧɬɝɟɧɨɝɪɚɮɢɹ�ɨɪɛɢɬ�ɩɨɤɚɡɚɧɚ�ɩɪɢ�ɩɨɜɪɟɠɞɟɧɢɹɯ�ɬɭɩɵɦ�ɩɪɟɞɦɟɬɨɦ��ɩɪɨɧɢɤɚɸɳɢɯ�ɪɚɧɟɧɢɹɯ�ɝɥɚɡɧɨɝɨ

ɹɛɥɨɤɚ�ɢ�ɨɪɛɢɬɵ��ɚ�ɬɚɤɠɟ�ɫ�ɰɟɥɶɸ�ɨɛɧɚɪɭɠɟɧɢɹ�ɢɧɨɪɨɞɧɵɯ�ɬɟɥ��ȼɨɡɦɨɠɧɨ�ɢɫɩɨɥɶɡɨɜɚɧɢɟ�ɍɁɂ�ɩɪɢ�ɜɧɭ�
ɬɪɢɝɥɚɡɧɵɯ�ɩɨɪɚɠɟɧɢɹɯ��ɩɪɨɧɢɤɚɸɳɢɯ�ɪɚɧɟɧɢɹɯ��ɞɨɩɥɟɪ�ɫɨɧɨɝɪɚɮɢɹ�±�ɩɪɢ�ɜɨɫɩɚɥɢɬɟɥɶɧɵɯ�ɩɪɨɰɟɫɫɚɯ�ɫ
ɰɟɥɶɸ�ɢɡɭɱɟɧɢɹ�ɫɨɫɬɨɹɧɢɹ�ɤɪɨɜɨɬɨɤɚ��ɄɌ�ɢ�ɆɊɌ�ɹɜɥɹɸɬɫɹ�ɜɡɚɢɦɨɞɨɩɨɥɧɹɸɳɢɦɢ�ɦɟɬɨɞɚɦɢ�ɞɢɚɝɧɨɫɬɢɤɢ�ɢ�
ɦɨɝɭɬ�ɜɵɩɨɥɧɹɬɶɫɹ�ɨɞɧɨɜɪɟɦɟɧɧɨ�
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.H\ ZRUGV� RUELW��UD\�PHWKRGV
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$LP�±�WR�VXPPDUL]H�WKH�H[SHULHQFH�RI�FKRRVLQJ�D�PHWKRG�RI�UDGLRORJLFDO�UHVHDUFK�LQ�GLVHDVHV�RI�WKH�H\H�DQG�
RUELW�

0DWHULDO DQG PHWKRGV
7KH�EDVLV�RI� WKLV�ZRUN�LQFOXGHG�DQ�DQDO\VLV�RI� WKH�PHWKRGV�RI�UDGLRORJLFDO�GLDJQRVWLFV�RI�����SDWLHQWV�ZLWK

YDULRXV� RUELWDO� SDWKRORJLHV� IRU� ����������� 7KH� ZRUN� ZDV� SHUIRUPHG� RQ� WKH� EDVLV� RI� WKH� 1DWLRQDO� &HQWUH� RI�
2SKWKDOPRORJ\�QDPHG�DIWHU�DFDG��=DULID�$OL\HYD��2XU�VWXG\�LQFOXGHG�����PHQ�DQG����ZRPHQ�DJHG���WR����\HDUV�
$OO�SDWLHQWV�XQGHU�WKH�VWDQGDUG�PHWKRGV�DQG�DFFRUGLQJ�WR�WKH�LQGLFDWLRQV�ZHUH�SHUIRUPHG�&7��05,��;�UD\�DQG�
XOWUDVRXQG��0RUSKRORJLFDO�YHUL¿FDWLRQ�RI�WKH�GLDJQRVLV�RFFXUUHG�LQ�����RI�FDVHV��FOLQLFDO�DQG�ODERUDWRU\���LQ�����

5HVXOWV
7KH�UHVXOWV�RI�WKH�VWXG\�DUH�EDVHG�RQ�WKH�DQDO\VLV�RI�UDGLRORJLFDO�PHWKRGV�RI�H[DPLQDWLRQ�RI�����SDWLHQWV�RYHU�

WKH�SDVW���\HDUV��8VLQJ�YDULRXV�PHWKRGV�RI�UDGLDWLRQ�GLDJQRVLV��WKH�IROORZLQJ�GLVHDVHV�RI�WKH�RUELW�ZHUH�LGHQWL¿HG�
���FDVHV�RI�RUELW�DEVFHVV�����FDVHV�RI�SHULRUELWDO�FHOOXOLWLV�����FDVHV�RI�YDULRXV�W\SHV�RI�SVHXGRWXPRU�����FDVHV
RI� HQGRFULQH� RSKWKDOPRSDWK\�� ��� FDVHV� RI� GDFU\DGHQLWLV�� �� FDVHV� RI� ODFULPDO� JODQG� F\VW�� ��� FDVHV� RI� GHUPRLG�
RUELW�F\VW�����FDVHV�FKROHVWHRPD�RI� WKH�RUELW����FDVH�RI�PHQLQJLRPD����FDVHV�RI�RUELW�KHPDQJLRPD����FDVHV�RI�
QHXUR¿EURPDWRVLV����FDVH�RI�UKDEGRP\RVDUFRPD�����FDVHV�RI�RUELWDO�ZDOO�IUDFWXUH����FDVHV�RI�RUELWDO�IRUHLJQ�ERGLHV��
��FDVHV�ZLWK�DQRSKWKDOPRV�

7KH�DUWLFOH�SUHVHQWV���FOLQLFDO�FDVHV�RI�SDWLHQWV�ZKR�ZHUH�PDQLSXODWHG�LQ�RUELW�ZLWKRXW�UDGLRORJLFDO�YLVXDOL]DWLRQ
ZKLFK�OHG�WR�WKH�IDLOXUH�RI�WKH�WUHDWPHQW�

&RQFOXVLRQ
5DGLRJUDSK\�RI�WKH�RUELWV�LV�VKRZQ�LQ�FDVH�RI�GDPDJH�ZLWK�D�EOXQW�REMHFW��SHQHWUDWLQJ�ZRXQGV�RI�WKH�H\HEDOO�DQG�

RUELW��DV�ZHOO�DV�IRU�WKH�SXUSRVH�RI�GHWHFWLQJ�IRUHLJQ�ERGLHV��,W�LV�SRVVLEOH�WR�XVH�XOWUDVRXQG�LQ�LQWUDRFXODU�OHVLRQV�
SHQHWUDWLQJ�LQMXULHV��'RSSOHU�VRQRJUDSK\���LQ�LQÀDPPDWRU\�SURFHVVHV�LQ�RUGHU�WR�VWXG\�WKH�VWDWH�RI�WKH�EORRG�ÀRZ�
&7�DQG�05,�DUH�FRPSOHPHQWDU\�GLDJQRVWLF�PHWKRGV�DQG�FDQ�EH�SHUIRUPHG�VLPXOWDQHRXVO\�
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