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

$oDU�V|]OԥU��4ROGPDQ�)DYU�VLQGURPX��LIUDW�DUWPÕú�6�WLSOL�NROEDFÕT�VLQGURPX��HOHNWURUHWLQRJUDP�
� � VSHNWUDO�RSWLN�NRKHUHQV�WRPRTUD¿\D

øQVDQ�UHWLQDVÕ�WUL[URPDWLN�J|UPԥ\ԥ�PDOLNGLU��%XQXQ�VԥEԥEL�UHWLQDGD���WLS�NROEDFÕTODUÕQ�ROPDVÕGÕU��6��0�Yԥ�/�
WLSOL�NROEDFÕTODUÕQ�EHOԥ�D\UÕOPDVÕQÕQ�ԥVDV�VԥEԥEL�EX�K�FH\UԥOԥULQ�GD[LOLQGԥNL�P�[WԥOLI�RSVLQOԥUGLU��231�/:�RSVLQԥ�
PDOLN�/�WLSOL�NROEDFÕTODU�ԥVDVԥQ�X]XQ�GDO÷D�X]XQOXTOX�ú�DODUÕ������QP��Yԥ�\D�TÕUPÕ]Õ�UԥQJOL���231�0:�RSVLQԥ�
PDOLN�0�WLSOL�NROEDFÕTODU�RUWD�GDO÷D�X]XQOXTOX������QP�Yԥ�\D�\DúÕO�UԥQJOL��ú�DODUÕ��231�6:�RSVLQԥ�PDOLN�6�WLSOL�
ú�DODU�LVԥ�NLoLN�GDO÷D�X]XQOXTOX������QP�!�Yԥ�\D�PDYL�UԥQJOL��ú�DODUÕ�TԥEXO�HGLUOԥU��úԥN�����>����@��1RUPDGD�LQVDQ�
UHWLQDVÕQGD�6�WLSOL�NROEDFÕTODUÕQ�PLTGDUÕ�0�Yԥ�/�WLSOL�NROEDFÕTODUD�Qԥ]ԥUԥQ�GDKD�D]�PLTGDUGD�ROXU�>�@��

ùԥN�����6��0�Yԥ�/�WLSOL�NROEDFÕTODUÕQ�ú�D�TԥEXOHWPԥ�J|VWԥULFLOԥUL�>�@
 
hPXPL\\ԥWOԥ�WRUOX�TLúDGD�o|SF�NOԥULQ�Yԥ�NROEDFÕTODUÕQ�GL൵HUHQVDVL\DVL\DVÕQGD�15�(��JHQL����FL�[URPRVRPXQ�

TÕVD�TROXQGD�\HUOԥúLU��FDYDEGHKOLN�GDúÕ\ÕU�>����@�
15�(�� JHQLQ� PXWDVL\DVÕ� QԥWLFԥVLQGԥ� 4ROGPDQ�)DYU� VLQGURPX� �]ԥ� oÕ[ÕU� >��� �@�� 4ROGPDQ�)DYUH� VLQGURP�

oR[� QDGLU� UDVW� JԥOLQԥQ�� DXWRVRP�UHVHVVLY� \ROOD� |W�U�OԥQ� Yԥ� ԥVDVԥQ� Kԥ\DWÕQ� ,� Yԥ� ,,� GHNDGDVÕQGD� |]�Q�� J|VWԥUԥQ�
VLQGURPGXU� >�@��.OLQLNL�RODUDT�|]�Q��JHFԥ�NRUOX÷X��NԥVNLQ�J|UPԥ�]ԥLÀԥPԥVL�Yԥ�J|UPԥ�VDKԥVLQLQ�GDUDOPDVÕ� LOԥ�
J|VWԥULU�>��@��gQ�VHTPHQWGԥ�ԥVDVԥQ�ELOOXUXQ�EXODQPDVÕ�P�úDKLGԥ�ROXQXU��$U[D�VHTPHQWGԥ�LVԥ�UHWLQDGD�oR[�VD\GD�
UHWLQD�SLTPHQW� HSLWHOL� VԥYL\\ԥVLQGԥ� WRSODQDQ�SLTPHQW� WRSODQWÕODUÕ� �ԥVDVԥQ�E|\�N�GDPDU� DUNDGDODUÕ�ER\XQFD��Yԥ�
PDNXODGD�NLVWR]�PDNXO\DU�|GHP��PDNXODúL]LV�Yԥ�PDNXO\DU�\ÕUWÕTODUD�UDVW�JԥOLQLU�>��@��'LIHUHQVDVL\DVÕQGD�VLQGURP�
UHWLQLWLV�SLTPHQWR]D��;�LOLúLNOL�UHWLQDúL]LV�Yԥ�9DTQHU�[ԥVWԥOL\L��:DJQHU�GLVHDVH��LOԥ�GLIHUHQVDVL\D�ROXQPDOÕGÕU�>��@��

;ԥVWԥOL\LQ� GLDTQRVWLNDVÕQGD� ԥVDV�PHWRGODUGDQ� ELUL� HOHNWURUHWLQDTUDP�P�D\LQԥVLGLU��0�D\LQԥQLQ� QԥWLFԥOԥULQԥ�
ԥVDVԥQ�[ԥVWԥOL\ԥ�GLDTQR]�TR\PDT�GDKD�GD�UDKDWODúÕU�o�QNL�4ROGPDQ��)DYU�VLQGURPXQXQ�(5*�P�D\LQÕVLQԥ�ԥVDVԥQ�
��SDWRTQRPRQLN�ԥODPԥWL�YDU��úԥN�����>��@�

%X�ԥODPԥWOԥU�DúD÷ÕGDNÕODUGÕU�
��� 4DUDOÕT�DGDSWDVL\DOÕ��'$������(5*��HOHNWURUHWLQDTUDP�P�ԥ\\ԥQ�HGLOPLU��6ԥEԥE�EX�[ԥVWԥOԥUGԥ�WDPDPLOԥ�

o|SF�NOԥU�ROPDPDVÕGÕU�
��� 4DUDQOÕT� DGDSWDVL\DOÕ� �� Yԥ� ��� �'$� ���'$� ��� (5*�� HOHNWURUHWLQDTUDP�P�D\LQԥVL� ]DPDQÕ� D�GDO÷DODUÕ�

oR[�NLoLNGLU�Yԥ� LúÕT�DGDSWDVL\DOÕ��� �/$���(5*��HOHNWURUHWLQDTUDP�QԥWLFԥOԥUL� LOԥ�H\QLGLU��6ԥEԥQ�6� WLSOL�
NROEDFÕTODUÕQ�VD\ÕQÕQ�DQRUPDO�DUWPDVÕGÕU�

��� øúÕT�DGDSWDVL\DOÕ����+]�)OLNHU�HOHNWURUHWLQDTUDP��/$����+]�(5*��GDO÷DODUÕ�LúÕT�DGDSWDVL\DOÕ��/$���(5*��
(54�GDO÷DODUÕQD�Qԥ]ԥUԥQ�NLoLNGLU��6ԥEԥE����+]�ÀLNHU�HOHNWURUHWLQDTUDP�6�WLSOL�NROEDFÕTODUD�KԥVVDV�GH\LO�

��� 4ÕVD� GDO÷D� X]XQOXTOX� �PDYL� LúÕT�� ÀHú� HOHNWURUHWLQDTUDP� ]DPDQÕ� QԥWLFԥOԥU� øúLT� DGDSWDVL\DOÕ� ��
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HOHNWURUHWLQDTUDP� �/$� �� (5*� �� QԥWLFԥOԥULQԥ� J|Uԥ� GDO÷DODUÕ� GDKD� E|\�N� DSOLWXGDOÕGÕU�� 6ԥEԥE� 6� WLSOL�
NROEDFÕTODUÕQ�VD\Õ�QRUPDGDQ�DUWÕT�ROPDVÕGÕU�

ùԥN�����*ROGPDQ�)DYU�VLQGURPXQGD�(5*�SDWRTQRPRQLN�ԥODPԥWOԥUL�>��@

7ԥTGLP�HWGL\LPL]�PԥTDOԥGԥ������FL�LOGԥ�DNDG��=ԥULIԥ�ԤOL\HYD�DGÕQD�0LOOL�2IWDOPRORJL\D�0ԥUNԥ]LQLQ�ùԥNԥUOL�
GLDEHWLQ�J|]�IԥVDGODUÕ�ú|EԥVLQԥ�P�UDFLԥW�HWPLú�[ԥVWԥGԥ�*ROGPDQ�)DYU�VLQGURP�GLDTQR]X�TR\XOPXúGXU�

;ԥVWԥGԥ�DúD÷ÕGDNÕ�P�D\LQԥ��VXOODUÕ�DSDUÕOPÕúGÕU�
YL]RPHWUL\D�WRQRPHWUL\D�ELRPLNURVNRSL\D�\DUÕTOÕ� ODPSD� YDVLWԥVLOԥ� J|]� GLELQLQ� P�D\LQԥVL�LQGLUHNW�

RIWDOPRVNRSL\D� Yԥ� [�VXVL�P�D\LQԥ�PHWRGODUÕ�� J|]� GLELQLQ� UԥQJOL� IXQGXV� IRWRTUD¿\DVÕ� Yԥ� UԥTԥPVDO� NRPS\XWHU�
WԥKOLOL�LOԥ�J|U�QW�V���2.7��&LUUXV�6SHFWUDO�2&7�������&DUO�=HLVV�*HUPDQ\���HOHNWURUHWLQDTUDPPD��(54��

.OLQLN�KDO�
�����F��LO�WԥYԥOO�GO��TDGÕQ�[ԥVWԥ�0�1�������FL�LOGԥ�DNDG��=ԥULIԥ�ԤOL\HYD�DGÕQD�0LOOL�2IWDOPRORJL\D�0ԥUNԥ]LQԥ�

J|UPԥQLQ�NԥVNLQ�]ԥLÀԥPԥVL����LOGLU�NL��JHFԥ�J|UPԥVLQLQ�SLVOԥúPԥVL�úLND\ԥWOԥUL�LOԥ�GD[LO�ROPXúGXU��
0�D\LQԥOԥULQ�QԥWLFԥVLQGԥ��9LV28 ������NRUUHNVL\D�ROXQPXU��*'7�28� ����PP+J��%LRPLNURVNRSL\D�]DPDQÕ�

|Q�VHTPHQWGԥ�Qԥ]ԥUԥoDUSDFDT�SDWRORML�Gԥ\LúLNOLN�DúNDUODQPDPÕúGÕU��
;ԥVWԥQLQ�J|]�GLELQLQ�\DUÕTOÕ�ODPSD�LOԥ�P�D\LQԥVL�]DPDQÕ�VD÷�J|]Gԥ�E|\�N�GDPDU�DUNDGDODUÕ�ER\XQFD�Yԥ�UHWLQD�

SLTPHQW� HSLWHOL� VԥYL\\ԥVLQGԥ� oR[� VD\GD�SLTPHQWDWLY� WRSODQWÕODU��PDNXODGD�PDNXODúL]LV�Yԥ�PDNXO\DU�\ÕUWÕT� DúNDU�
HGLOGL�

6RO�J|]Gԥ�Gԥ�H\QԥQ�VD÷GDNÕ�NLPL�E|\�N�GDPDU�DUNDGDOÕ�ER\XQFD�UHWLQD�SLTPHQW�HSLWHOL�VԥYL\\ԥVLQGԥ�oR[�VD\GD�
SLTPHQWDWLY�WRSODQWÕODU��PDNXODGD�LVԥ�PDNXODúL]LV�DúNDUODQGÕ��úԥN�����

D� E�
ùԥN�����5ԥQJOL�IXQGXV�)RWR�P�D\LQԥVL��D��6D÷�J|]�IXQGXV�IRWRVX��E��6RO�J|]�IXQGXV�IRWRVX

2.7�P�D\LQԥVLQLQ�QԥWLFԥOԥULQԥ�ԥVDVԥQ�VD÷�J|]Gԥ�PDNXODúL]LV��D÷ÕU�GԥUԥFԥOL�PDNXO\DU�|GHP�Yԥ�PDNXO\DU�\ÕUWÕT�
VRO�J|]Gԥ�LVԥ��PDNXODúL]LV��PDNXO\DU�|GHP�P�úDKLGԥ�HGLOGL��úԥN�����
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ùԥN�����2.7��D��E��VD÷�J|]��F��G��VRO�J|]

(54�P�D\LQԥVLQLQ�QԥWLFԥOԥULQԥ�ԥVDVԥQ�KԥU�LNL�J|]Gԥ�4$������(5*�GDO÷DODUÕQ�DPSOLWXGDVÕ�\R[�GԥUԥFԥVLQGԥ��
VWDQGDUW�NRPELQԥ�(54�QԥWLFԥOԥULQGԥ�D�GDO÷DVÕQÕQ�DPSOLWXGDVÕ�oR[�DúD÷Õ�KԥGGԥ��ø$���(54�QԥWLFԥOԥULQGԥ�D�GDO÷DVÕQÕQ�
DPSOLWXGDVÕ�DúD÷Õ�Yԥ�ÀLNHU����+]�(54�DPSOLWXGDVÕQGDQ�GDKD�oR[�TH\G�HGLOGL��%X�QԥWLFԥOԥU�\X[DUÕGD�TH\G�HWGL\LPL]�
*ROGPDQ±�)DYUH�VLQGURPXQXQ�SDWRTQRPRQLN�(54�ԥODPԥWOԥULQԥ�X\÷XQGXU��úԥN�����
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G�� �
ùԥN�����;ԥVWԥGԥ�(54�P�D\LQԥVL�QԥWLFԥOԥUL��D��4DUDQOÕT�DGDSWDVL\DOÕ������(54��E��6WDQGDUW�(54��F��øúÕT�

DGDSWDVL\DOÕ�(54��G��)OLNHU����+]�(54
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;ԥVWԥ\ԥ�4ROGPDQ�)DYU�VLQGURPX��Yԥ�\D�LIUDW�DUWPÕú�6�WLSOL�NROEDFÕT�VLQGURPX��GLDTQR]X�TR\XOGX��;ԥVWԥ�Qԥ]DUԥW�
DOWÕQGDGÕU�

0�]DNLUԥ
$XGR�,��Yԥ�E��J|Uԥ�4ROGPDQ�)DYU�VLQGURPX�]DPDQÕ�P�úDKLGԥ�HGLOԥQ�IXQGXV�Gԥ\LúLNOLNOԥULQԥ�Yԥ�ԥVDVԥQ�Gԥ�(54�

P�D\LQԥVL�QԥWLFԥOԥULQԥ�ԥVDVԥQ�[ԥVWԥOԥUԥ�GLDTQR]�TR\PDT�RODU��g]�Q��ԥVDVԥQ�DQDWRPLN�RODUDT�UHWLQDGD�oR[�VD\GD�
SLTPHQW�WRSODQWÕODUÕ�LOԥ�Yԥ�PDNXODGD�\ÕUWÕTODUÕQ�ROPDVÕ�LOԥ�J|VWԥULU�>��@�

9LQVHQW�$��Yԥ�E��DSDUGÕ÷Õ�DUDúGÕUPDGD�EHOԥ�QԥWLFԥ\ԥ�JԥOLQPLúGL�NL��4ROGPDQ�)DYU�VLQGURPXQXQ�GLDTQRVWLNDVÕQGD�
[ԥVWԥOL\LQ� SDWRTQRPRQLN� ԥODPԥWOԥUL� RODQ� (54� QԥWLFԥOԥULQԥ� P�WOԥT� ED[ÕOPDOÕGÕU�� (54� P�D\LQԥVLQLQ� QԥWLFԥOԥUL�
[�VXVԥQ�Gԥ�TÕVDGDO÷D�X]XQOXTOX�(54��PDYL�LúÕTOÕ�ÀHú�(54��QԥWLFԥOԥULQԥ�ԥVDVԥQ�[ԥVWԥ\ԥ�UDKDWOÕTOD�GLDTQR]�TR\XOD�
ELOԥU�>��@�

7ԥTGLP�ROXQDQ�NOLQLN�KDOGD�ELU�oR[�GLDTQRVWLN�P�D\LQԥ�PHWRGODUÕ�WԥVYLU�ROXQPXúGXU�Yԥ�RQODUGDQ�NOLQLNL�úԥNLO�
Yԥ�HOHNWURUHWLQRTUDP�P�D\LQԥVLQLQ�QԥWLFԥOԥUL�ԥVDVÕQGD�[ԥVWԥ\ԥ�GLDTQR]�TR\XOPXúGXU�

<HNXQ
0�DVLU� G|YUGԥ� WRUOX� TLúDQÕQ� JHQHWLN� Yԥ� R� F�POԥGԥQ�� ELU� oR[� EDúTD� [ԥVWԥOLNOԥULQLQ� GLDTQRVWLNDVÕQGD�

HOHNWURUHWLQDTUDP�P�D\LQԥVLQLQ�YDFLEOL\L�|]�WԥVGLTLQL�GԥIԥOԥUOԥ�WDSPÕúGÕU��%X�P�D\LQԥ�PHWRGX�UHWLQD�[ԥVWԥOLNOԥULQLQ�
GLDTQRVWLNDVÕQGD�GLJԥU�PHWRGODUOD�NRPSOHNV�úԥNLOGԥ�LVWLIDGԥVL�PԥTVԥGԥ�X\÷XQGXU�

Ԥ'Ԥ%ø<<$7�

��� $PHULFDQ�$FDGHP\�2I�2SKWKDOPRORJ\������������6HFWLRQ����S���������
��� &OLQLFDO�$QDWRP\�DQG�3K\VLRORJ\�RI�WKH�9LVXDO�6\VWHP��ɝɨɞ��FKDSWHU����S��������
��� +RRG�'�&���&LGHFL\DQ�$�9��HW�DO��(QKDQFHG�6�FRQH�V\QGURPH��HYLGHQFH�IRU�DQ�DEQRUPDOO\�ODUJH�QXPEHU�

RI�6�FRQHV����9LV��5HV���������Y�����S�����������
��� KWWSV���ELRORJ\�VWDFNH[FKDQJH�FRP�TXHVWLRQV�������KRZ�GR�V�DQG�O�FRQH�FHOOV�VHQVH�FRORUV�OLNH�GHHS�

EOXH�DQG�UHG�EH\RQG�WKHLU�SHDN
��� &DL�%���/L�=�� HW� DO��1RYHO�PXWDWLRQV� LQ� WKH�231�/:�DQG�15�5��JHQHV� LQ� D�SDWLHQW�ZLWK�EOXH� FRQH�

PRQRFKURPDF\����2SKWKDOPLF�*HQHWLFV��������Y��������S�������
��� +DLGHU�1�%���1DJJHUW�-�.��HW�DO��([FHVV�FRQH�FHOO�SUROLIHUDWLRQ�GXH�WR�ODFN�RI�D�IXQFWLRQDO�15�(��FDXVHV�

UHWLQDO�G\VSODVLD�DQG�GHJHQHUDWLRQ�LQ�UG��UG��PLFH����+XP��0RO��*HQHW���������Y�����S�����±�����
��� &LGHFL\DQ�$�9��� -DFREVRQ� 6�*�� HW� DO�� &RQH� 'HDFWLYDWLRQ� .LQHWLFV� DQG� *5.��*5.�� ([SUHVVLRQ� LQ�

(QKDQFHG� 6�&RQH� 6\QGURPH� FDXVHG� E\�PXWDWLRQV� LQ�15�(�� ��� ,QYHVW��2SKWKDOPRO��9LV�� 6FL��� ������
Y��������±�����

��� 6KDURQ�'���6DQGEHUJ�0�$��HW�DO��6KDUHG�PXWDWLRQV�LQ�15�(��LQ�HQKDQFHG�6�FRQH�V\QGURPH��*ROGPDQ�
)DYUH�V\QGURPH�DQG�PDQ\�FDVHV�RI�&OXPSHG�3LJPHQWDU\�5HWLQDO�'HJHQHUDWLRQ����$UFK��2SKWKDOPRO���
������Y������S�����±�����

��� 0DUPRU�0�)���-DFREVRQ�6�*��HW�DO��'LDJQRVWLF�FOLQLFDO�¿QGLQJV�RI�D�QHZ�V\QGURPH�ZLWK�QLJKW�EOLQGQHVV��
PDFXORSDWK\��DQG�HQKDQFHG�6�FRQH�VHQVLWLYLW\����$P��-��2SKWKDOPRO���������Y������S����±����

���� &KDZOD�5���%DQHUMHH�0��%LODWHUDO�JLDQW�PDFXODU�VFKLVLV� LQ�D�FDVH�*ROGPDQQ�)DYUH�V\QGURPH����%0-��
������Y��������S����

���� *DVV�'�0��+HUHGRG\VWURSKLF�GLVRUGHUV�D൵HFWLQJ�WKH�SLJPHQW�HSLWKHOLXP�DQG�UHWLQD��,Q��*DVV�'0��HGLWRU��
6WHUHRVFRSLF�DWODV�RI�PDFXODU�GLVHDVHV��GLDJQRVLV�DQG�WUHDWPHQW��6W��/RXLV��7KH�&9�0RVE\�&R���������WK�
HG���S����±����

���� 9LQFHQW�$���5REVRQ�$�*��HW�DO��3DWKRJQRPRQLF��GLDJQRVWLF��(5*V�$�5HYLHZ�DQG�8SGDWH����5HWLQD��������
Y��������S����

���� $XGR�,���0LFKDHOLGHV�0��HW�DO��3KHQRW\SLF�9DULDWLRQ�LQ�(QKDQFHG�6�FRQH�6\QGURPH����,QYHVW��2SKWKDOPRO��
9LV�6FL���������Y�����S�����±�����

���� $MR\�9���5REVRQ�$�*��HW�DO��3DWKRJQRPRQLF��GLDJQRVWLF��(5*V�$�5HYLHZ�DQG�8SGDWH����5HWLQD��������
Y�����S��±���

���� 9LQFHQW�$���5REVRQ�$�*���+ROGHU�*�(��3DWKRJQRPRQLF��GLDJQRVWLF��(5*V��$�UHYLHZ�DQG�XSGDWH����5HWLQD��
������Y��������S������
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Ⱥɯɭɧɞɨɜɚ�Ʌ�Ⱥ���Ɇɚɦɟɞɨɜɚ�Ʌ�ɒ�

ɋɂɇȾɊɈɆ�ȽɈɅɖȾɆȺɇȺ�ɎȺȼɊȺ��ɄɅɂɇɂɑȿɋɄɂɃ�ɋɅɍɑȺɃ�

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

Ʉɥɸɱɟɜɵɟ�ɫɥɨɜɚ��ɫɢɧɞɪɨɦ�Ƚɨɥɶɞɦɚɧɚ�Ɏɚɜɪɚ��ɫɢɧɞɪɨɦ�ɭɫɢɥɟɧɧɨɝɨ�ɨɬɜɟɬɚ�6�ɤɨɥɛɨɱɟɤ��ɷɥɟɤɬɪɨɪɟɬɢɧɨ�
ɝɪɚɦɦɚ��ɫɩɟɤɬɪɚɥɶɧɚɹ�ɨɩɬɢɱɟɫɤɚɹ�ɤɨɝɟɪɟɧɬɧɚɹ�ɬɨɦɨɝɪɚɮɢɹ

ɊȿɁɘɆȿ

ȼ�ɫɬɚɬɶɟ�ɩɪɟɞɫɬɚɜɥɟɧ�ɤɥɢɧɢɱɟɫɤɢɣ�ɫɥɭɱɚɣ�ɫ�ɫɢɧɞɪɨɦɨɦ�Ƚɨɥɶɞɦɚɧɚ�Ɏɚɜɪɚ��ɗɬɨɬ�ɫɢɧɞɪɨɦ��ɤɨɬɨɪɵɣ�ɹɜɥɹ�
ɟɬɫɹ�ɨɱɟɧɶ�ɪɟɞɤɢɦ�ɡɚɛɨɥɟɜɚɧɢɟɦ��ɜɵɡɵɜɚɟɬɫɹ�ɦɭɬɚɰɢɟɣ�ɝɟɧɚ�15�(��ɢ�ɩɟɪɟɞɚɟɬɫɹ�ɩɭɬɟɦ�ɚɭɬɨɫɨɦɧɨɣ�ɪɟɰɟɫ�
ɫɢɢ��Ɉɞɧɢɦ�ɢɡ�ɧɚɢɛɨɥɟɟ�ɜɚɠɧɵɯ�ɦɟɬɨɞɨɜ�ɞɢɚɝɧɨɫɬɢɤɢ�ɞɚɧɧɨɝɨ�ɡɚɛɨɥɟɜɚɧɢɹ�ɹɜɥɹɟɬɫɹ�ɷɥɟɤɬɪɨɪɟɬɢɧɨɝɪɚɦ�
ɦɚ��ɋɨɝɥɚɫɧɨ�ɗɊȽ�ɢɫɫɥɟɞɨɜɚɧɢɸ��ɫɢɧɞɪɨɦ�Ƚɨɥɞɦɚɧɚ�Ɏɚɜɪɚ�ɢɦɟɟɬ�ɱɟɬɵɪɟ�ɩɚɬɨɝɧɨɦɢɱɟɫɤɢɯ�ɫɢɦɩɬɨɦɚ��ȼ�
ɫɜɹɡɢ�ɫ�ɷɬɢɦ��ɢɫɩɨɥɶɡɨɜɚɧɢɟ�ɞɚɧɧɨɝɨ�ɦɟɬɨɞɚ�ɢɫɫɥɟɞɨɜɚɧɢɹ�ɜ�ɤɨɦɩɥɟɤɫɟ�ɫ�ɞɪɭɝɢɦɢ�ɦɟɬɨɞɚɦɢ�ɞɢɚɝɧɨɫɬɢɤɢ�
ɫɱɢɬɚɟɬɫɹ�ɰɟɥɟɫɨɨɛɪɚɡɧɵɦ��
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.H\�ZRUGV��*ROGPDQ�)DYUH�V\QGURPH��V\QGURPH�RI�HQKDQFHG�UHVSRQVH�RI�6�FRQHV��HOHFWURUHWLQRJUDP��VSHFWUDO�
RSWLFDO�FRKHUHQFH�WRPRJUDSK\
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7KH�DUWLFOH�SUHVHQWV�D�FOLQLFDO�FDVH�ZLWK�*ROGPDQ�)DYUH�V\QGURPH��7KLV�V\QGURPH��ZKLFK�LV�D�YHU\�UDUH�GLVHDVH�
LV�FDXVHG�E\�D�PXWDWLRQ�LQ�WKH�15�(��JHQH�DQG�LV�WUDQVPLWWHG�WKURXJK�DQ�DXWRVRPDO�UHFHVVLRQ��2QH�RI�WKH�PRVW�
LPSRUWDQW�GLDJQRVWLF�PHWKRGV�IRU�WKLV�GLVHDVH�LV�HOHFWURUHWLQRJUDP��$FFRUGLQJ�WR�WKH�(5*�VWXG\��*ROGPDQ�)DYUH�
V\QGURPH�KDV�IRXU�SDWKRJQRPLF�V\PSWRPV��,Q�WKLV�UHJDUG��WKH�XVH�RI�WKLV�UHVHDUFK�PHWKRG�LQ�FRPELQDWLRQ�ZLWK�
RWKHU�GLDJQRVWLF�PHWKRGV�LV�FRQVLGHUHG�DSSURSULDWH�
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