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AoaU V|]OԥU� NDWDUDNWDQÕQ�IDNRHPXOVL¿NDVL\DVÕ��ø2/�LPSODQWDVL\DVÕ��DoÕTEXFDTOÕ�TODXNRPD

4ODXNRPD�Yԥ�NDWDUDNWD�NLPL�J|]�DOPDVÕQÕQ�\DQDúÕ�JHGԥQ�SDWRORJL\DVÕ�WH]�WH]�UDVW�JԥOLQLU�Yԥ�P�[WԥOLI�P�ԥOOLÀԥULQ
PԥOXPDWODUÕQD�J|Uԥ��������ԥ�WԥVDG�I�HGLOLU�>���@��

.RUOX÷XQ� VԥEԥEOԥUL� DUDVÕQGD� ELULQFLOL� DoÕTEXFDTOÕ� TODXNRPD� KDO� KD]ÕUGD� G�Q\DGD� LNLQFL� \HU� WXWXU�� EXQXQOD
ԥODTԥGDU�KԥPLQ�[ԥVWԥOLN�]DPDQÕ�J|UPԥ�IXQNVL\DODUÕQÕQ�TRUXQPDVÕ�SUREOHPL�ROGXTFD�DNWXDOGÕU��

%D[PD\DUDT�NL��TODXNRPDWR]�]ԥGԥOԥQPԥOԥU�KԥU�YD[W�J|]GD[LOL�Wԥ]\LT�|Oo�OԥUL�LOԥ�NRUUHO\DVL\D�ROXQPXU��ELULQFLOL
TODXNRPD�LOԥ�SDVL\HQWOԥUL�P�úDKLGԥ�HWGLNGԥ�*'7�NRPSHQVDVL\DVÕ�ԥVDV�URO�R\QD\ÕU�>����@�

4ODXNRPD�]DPDQÕ�IԥVDGODúPÕú�NDWDUDNWDQÕQ�LQNLúDIÕQGD�[ԥVWԥOԥULQ�UHDELOLWDVL\DVÕ�ED[ÕPÕQGDQ�J|UPԥ�IXQNVL\DODUÕQ
EԥUSDVÕ�E|\�N�ԥKԥPL\\ԥWԥ�PDOLNGLU��'DKD�HIIHNWLY�P�DOLFԥ�PHWRGXQXQ�VHoLPL�IԥUGLGLU�Yԥ�NDWDUDNWDQÕQ�IXQNVLRQDO�
LIDGԥVLQԥ��LON�|QFԥ�WRU�TLúDQÕQ�Yԥ�J|UPԥ�VLQLULQLQ�TODXNRPDWR]�]ԥGԥOԥQPԥVL�GԥUԥFԥVLQԥ��*'7�NRPSHQVDVL\DVÕQD�
[ԥVWԥQLQ��PXPL�Yԥ]L\\ԥWLQԥ�J|Uԥ�P�ԥ\\ԥQ�HGLOLU�>��������@�

4ODXNRPD� ]DPDQÕ� J|UPԥ� VLQLULQLQ� DWUR¿\DVÕQÕQ� SURTUHVVLYOԥúPԥVLQGԥ� WLSLN� ULVN� IDNWRUODUGDQ� ELUL� *'7
VԥYL\\ԥVLGLU��*'7�NRPSHQVDVL\DVÕ�VDELWOL\L�P�[WԥOLI�IDNWRUODUÕQ��R�F�POԥGԥQ�FԥUUDKL�P�GD[LOԥQLQ�WԥVLULQԥ�PԥUX]�
TDOÕU��%X�RIWDOPRFԥUUDKODUÕ�VHoLP�TDUúÕVÕQGD�TR\XU��ԥYYԥOFԥ�TODXNRPDWR]�ԥPԥOL\\DW�DSDUPDT�Yԥ�\D�NDWDUDNWD�Yԥ�
TODXNRPDQÕQ�H\QLPRPHQWOL�NRPELQԥHGLOPLú�FԥUUDKL�P�GD[LOԥVLQL�\HULQԥ�\HWLUPԥN�Yԥ�\D[XG�LON�PԥUKԥOԥGԥ�E�OO�UX
NԥQDU�HWPԥN�Yԥ�\DOQÕ]�RQXQ�HNVWUDNVL\D�LOԥ�PԥKGXGODúPDT��VRQUDODU�[ԥVWԥQL�Qԥ]DUԥWGԥ�VD[ODPDT�>����������@�

2IWDOPRWRQXVXQ��KHPR�Yԥ�KLGURGLQDPLNDQÕQ�Gԥ\LúLNOLNOԥUL�ROPDGÕTGD�Yԥ�\D�RQODUÕQ�F�]L�SR]XOPDODUÕ�]DPDQÕ
ø2/�ÕQ� LPSODQWDVL\DVÕ� LOԥ� NDWDUDNWDQÕQ� HNVWUDNVL\DVÕ�PԥTVԥGԥ� X\÷XQGXU�� /D]ÕP� JԥOGLNGԥ� JԥOԥFԥNGԥ� KLSRWHQ]LY�
WHUDSL\D�DSDUÕOÕU�>��������@�

0ԥTVԥG�±�TODXNRPDOÕ�[ԥVWԥOԥUGԥ�LQWUDRNXO\DU� OLQ]DODUÕQ�LPSODQWDVL\DVÕ� LOԥ�NDWDUDNWDQÕQ�IDNRHPXOVL¿NDVL\DVÕ
PHWRGXQXQ�HIIHNWLYOL\LQL�TL\PԥWOԥQGLUPԥN�Yԥ�J|]�Q�KLGURGLQDPLNDVÕQD�WԥVLULQL�TL\PԥWOԥQGLUPԥN�

7ԥGTiTaWÕQ maWHUiaO Yԥ mHWRGOaUÕ
)ԥVDGODúPÕú� NDWDUDNWD� Yԥ� ELULQFLOL� TODXNRPD� LOԥ� ��� SDVL\HQWLQ� ���� J|]��P�D\LQԥ� Yԥ�P�DOLFԥVLQLQ� QԥWLFԥOԥUL

ԥVDVÕQGD�WԥGTLTDW�DSDUÕOPÕúGÕU��&LQV�Yԥ�\Dú��]Uԥ�[ԥVWԥOԥULQ�IDL]�QLVEԥWL�LOԥ�E|O�QPԥVL���VD\OÕ�FԥGYԥOGԥ�J|VWԥULOPLúGLU�
%L]LP�WԥGTLTDW��o�TUXSD�E|O�QP�ú�TODXNRPD�Yԥ�IԥVDGODúPÕú�NDWDUDNWD� LOԥ����[ԥVWԥQLQ�����J|]��P�D\LQԥ�Yԥ

P�DOLFԥVL�ԥVDVÕQGD�TXUXOPXúGXU��%LULQFL�TUXSD�±��������J|]���LNLQFL�TUXSD�±��������J|]����o�QF��TUXSD�±��������
J|]��SDVL\HQW�GD[LO�HGLOPLúGLU�

0�úDKLGԥ�HWGL\LPL]�SDVL\HQWOԥULQ���GD���������SVHYGRHNVIROLDWLY�VLQGURP�DúNDU�HGLOPLúGLU�����KDOGD��������
ԥPԥOL\\DW�ROXQPXú�J|]�\HJDQԥ�IԥDOL\\ԥW�J|VWԥUԥQ�J|]�ROPXúGXU��

&ԥGYԥO�ʋ�
<aú Yԥ FiQV �]Uԥ [ԥVWԥOԥUiQ E|O�QmԥVi

7ԥGTiTaW TUXSOaUÕ
CiQV <aú

.iúi 4aGÕQ ����� ����� �����

,��Q ��� ���������� ���������� ���������� ���������� ���������

,,��Q ��� ���������� ��������� ��������� ���������� ���������

,,,��Q ��� ���������� ���������� ��������� ���������� ���������

&ԥPL ���������� ���������� �� �� ��

%�W�Q�SDVL\HQWOԥUԥ�J|]�Q�NOLQLN�IXQNVLRQDO�P�D\LQԥOԥUL�Yԥ��PXPL�VRPDWLN�Yԥ]L\\ԥWLQ�WԥGTLTL�DSDUÕOPÕúGÕU�
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;ԥVWԥOԥULQ�Yԥ]L\\ԥWL�DQDPQHVWLN�PԥOXPDWODU�Yԥ��PXPL�TԥEXO�HGLOPLú�NOLQLN�P�D\LQԥ�PHWRGODUÕQÕQ��TDQÕQ�Yԥ
VLGL\LQ� �PXPL� DQDOL]L�� 35� LQGHNVL�� TDQÕQ� OD[WDODQPD� VLVWHPLQLQ� [DUDNWHULVWLNDVÕ�� TDQGD� úԥNԥULQ� VԥYL\\ԥVL��5:�
WԥGTLTL��HOHNWURNDUGLRTUDPPD��NDUGLRORTXQ�Uԥ\L��QԥWLFԥOԥULQԥ�J|Uԥ�TL\PԥWOԥQGLULOPLúGLU��%X�WԥGTLTDWODUÕQ�QԥWLFԥOԥUL
ԥVDVÕQGD�PԥTVԥG\|QO��ԥPԥOL\\DW�|Q��KD]ÕUOÕ÷Õ�Yԥ�ԥPԥOL\\DWÕQ�DQHVWHRORML�WԥPLQLQL�DSDUPD÷D�LPNDQ�\DUDQPÕúGÕU�

;ԥVWԥOԥULQ�RIWDOPRORML�VWDWXVXQXQ�TL\PԥWOԥQGLULOPԥVL�J|UPԥ�LWLOL\LQLQ�Yԥ�J|UPԥ�VDKԥVLQLQ�Wԥ\LQL��UHIUDNWRPHWUL\D�
ԥPԥOL\\DWGDQ� ԥYYԥO� 0DNODNRY� PHWRGX� LOԥ� Yԥ� NRQWDNWVÕ]� WRQRPHWUL\D�� ԥPԥOL\\DWGDQ� VRQUD� \DOQÕ]� NRQWDNWVÕ]
WRQRPHWUL\D��WRQRTUD¿\D��ELRPLNURVNRSL\D��TRQLRVNRSL\D��J|]�GLELQLQ�RIWDOPRVNRSL\DVÕ��XOWUDVԥV�ELRPHWUL\D��WRU�
TLúD�Yԥ�J|UPԥ�VLQLULQLQ�IXQNVLRQDO�Yԥ]L\\ԥWLQLQ�HOHNWUR¿]LRORML�WԥGTLTL�P�D\LQԥOԥULQGԥQ�LEDUԥW�ROPXúGXU�

%LULQFL�TUXSX�QRUPDWHQ]LY�Yԥ�PHGLNDPHQWR]�NRPSHQVDVL\D�HGLOPLú�*'7�LOԥ����SDVL\HQW�����J|]��WԥúNLO�HWPLúGLU�
%XUDGD�ø2/�ÕQ�LPSODQWDVL\DVÕ�LOԥ�NDWDUDNWDQÕQ�IDNRHPXOVL¿NDVL\DVÕ�DSDUÕOPÕúGÕU�

øNLQFL�TUXSD�GDKD�HUNԥQ�P�[WԥOLI�PԥUKԥOԥOԥUGԥ�ELULQFLOL�TODXNRPD��]Uԥ�ԥPԥOL\\DW�NHoLUWPLú����SDVL\HQW�����J|]�
GD[LO�HGLOPLúGLU��FԥUUDKL�P�DOLFԥ�ø2/�ÕQ�LPSODQWDVL\DVÕ�LOԥ�NDWDUDNWDQÕQ�IDNRHPXOVL¿NDVL\DVÕQGDQ�LEDUԥW�ROPXúGXU�

ho�QF��TUXSD�*'7�DQWLTODXNRPDWR]�ԥPԥOL\\DWOD�NRPSHQVDVL\D�HGLOPLú����SDVL\HQW�����J|]��GD[LO�HGLOPLúGLU�
%XUDGD�ø2/�ÕQ�LPSODQWDVL\DVÕ�LOԥ�NDWDUDNWDQÕQ�HNVWUDNDSVXO\DU�HNVWUDNVL\DVÕ�\HULQԥ�\HWLULOPLúGLU�

*|UPԥ� VDKԥVLQGԥ� Gԥ\LúLNOLNOԥU�$�3�1HVWHURY� WԥVQLIDWÕ� �]Uԥ� TL\PԥWOԥQGLULOPLúGLU�� 3HULIHULN� J|UPԥ� VDKԥVLQLQ
VSHVL¿N�Gԥ\LúLNOLNOԥUL�ROPDGÕTGD�TODXNRPDQÕQ�PԥUKԥOԥVL�EDúODQ÷ÕF�NLPL�Gԥ\ԥUOԥQGLULOPLúGLU��*|UPԥ�VDKԥVLQLQ���Û
Yԥ�GDKD�DUWÕT�GDUDOPDVÕ�Yԥ�\D�RQXQ�NRQVHQWULN�GDUDOPDVÕ�]DPDQÕ�LQNLúDI�HWPLú�PԥUKԥOԥ�NLPL��NԥVNLQ�LIDGԥ�HGLOPLú
VDELW�GDUDOPDVÕ�]DPDQÕ��UDGLXV��]Uԥ�¿NVDVL\D�Q|TWԥVLQGԥQ���Û�GԥQ�D]��Yԥ�\D�J|UPԥ�VDKԥVLQLQ�KLVVԥYL�TRUXQPDVÕ�
]DPDQÕ�LIUDW�LQNLúDI�HWPLú�PԥUKԥOԥ�NLPL�TL\PԥWOԥQGLULOPLúGLU��*|UPԥ�VDKԥVLQLQ�P�D\LQԥVL�0HGPRQW�NRPS\XWHU�
SHULPHWUL\DVÕ���³TODXNRPD�WHVW´�SURTUDPÕ�LOԥ�DSDUÕOPÕúGÕU�

4ODXNRPDQÕQ�PԥUKԥOԥOԥULQԥ�J|Uԥ�[ԥVWԥOԥULQ�E|O�QPԥVL���VD\OÕ�FԥGYԥOGԥ�|]�ԥNVLQL�WDSPÕúGÕU�

&ԥGYԥO�ʋ�
4OaXNRmaQÕQ mԥUKԥOԥOԥUiQԥ J|Uԥ [ԥVWԥOԥUiQ E|O�QmԥVi

7ԥGTiTaW TUXSOaUÕ
0ԥUKԥOԥ

, ,, ,,,

,��Q ��� ��������� ���������� ���������

,,��Q ��� � �������� ��������

,,,��Q ��� � �������� ����������

&ԥPL ���������� ����������� �����������
Q ± J|]OԥUiQ Va\Õ

&ԥGYԥOGԥQ�J|U�QG�\��NLPL�ELULQFL�TUXSGD�[ԥVWԥOԥULQ�oR[XQGD�TODXNRPD�SURVHVLQLQ�EDúODQ÷ÕF�Yԥ�LQNLúDI�HGLOPLú
PԥUKԥOԥVL��LNLQFL�Yԥ��o�QF��TUXSODUGD�LQNLúDI�Yԥ�LIUDW�LQNLúDI�HWPLú�PԥUKԥOԥ�Wԥ\LQ�ROXQPXúGXU�

%LULQFL�TUXS�[ԥVWԥOԥUGԥ�TODXNRPD�SURVHVLQLQ�LIUDW�LQNLúDI�HWPLú�PԥUKԥOԥVLQԥ�GDKD�D]�UDVW�JԥOLQPLúGLU����������
4ODXNRPD��]Uԥ�ԥPԥOL\\DW�DSDUÕOPÕú�LNLQFL�Yԥ��o�QF��TUXSD�GD[LO�RODQ�SDVL\HQWOԥUGԥ�TODXNRPD�SURVHVLQLQ�EDúODQ÷ÕF
PԥUKԥOԥVL�Wԥ\LQ�HGLOPԥPLúGLU�

%�W�Q� [ԥVWԥOԥUGԥ� TODXNRPD�P�[WԥOLI� GԥUԥFԥGԥ� LQNLúDI� HWPLú� NDWDUDNWD� LOԥ� ELUJԥ� ROPXúGXU�� %LRPLNURVNRSLN�
P�D\LQԥ�]DPDQÕ�DúNDU�HGLOPLúGLU�NL��E�OOXUXQ�EXODQPDVÕ�P�[WԥOLI�ú|EԥOԥULQGԥ�ORNDOL]DVL\D�HGLOPLúGLU��.DWDUDNWDQÕQ
LQNLúDI�GԥUԥFԥVL�KԥPoLQLQ�P�[WԥOLI�ROPXúGXU��3DVL\HQWOԥULQ�oR[XQGD�LQNLúDI�HWPԥPLú�Yԥ�]ԥLI�LQNLúDI�HWPLú�NDWDUDNWD�
ROPXúGXU��.DWDUDNWDQÕQ�LQNLúDI�GԥUԥFԥVLQԥ�J|Uԥ�[ԥVWԥOԥULQ�E|O�QPԥVL���VD\OÕ�FԥGYԥOGԥ�ԥNV�HGLOPLúGLU�

&ԥGYԥO�ʋ�
ԤmԥOi\\aWGaQ ԥYYԥO NaWaUaNWaQÕQ iQNiúaI GԥUԥFԥViQԥ J|Uԥ [ԥVWԥOԥUiQ E|O�QmԥVi

7ԥGTiTaW TUXSOaUÕ
.aWaUaNWaQÕQ iQNiúaI GԥUԥFԥVi

<HWiúmԥmiú <HWiúmiú 

,��Q ��� ���������� ���������

,,��Q ��� �������� ��������

,,,��Q ��� ���������� ����������

&ԥPL ���������� ����������
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øNLQFL� Yԥ� �o�QF�� TUXSX� WԥúNLO� HGԥQ� ��� �������� SDVL\HQW� ���� J|]�� NDWDUDNWD� ԥPԥOL\\DWÕQGDQ� ԥYYԥO�P�[WԥOLI�
GԥUԥFԥGԥ� TODXNRPD\D� J|Uԥ� ԥPԥOOL\DW� ROXQPXúODU�� 2QODUGDQ� ��� [ԥVWԥGԥ� ���� J|]�� ø2/�ÕQ� LPSODQWDVL\DVÕ� LOԥ�
NDWDUDNWDQÕQ�IDNRHPXOVL¿NDVL\DVÕ�����[ԥVWԥGԥ�LVԥ�NDWDUDNWDQÕQ�HNVWUDNDSVXO\DU�HNVWUDNVL\DVÕ��VXOX�LOԥ�ԥPԥOL\\DW�
DSDUÕOPÕúGÕU�

%X�J|]OԥUGԥ�DSDUÕODQ�P�[WԥOLI�DQWLTODXNRPDWR]�ԥPԥOL\\DWODU���VD\OÕ�FԥGYԥOGԥ�J|VWԥULOPLúGLU�

&ԥGYԥO�ʋ�
'aKa ԥYYԥO aSaUÕOmÕú aQWiTOaXNRmaWR] ԥmԥOi\\aWOaU

7ԥGTiTaW TUXSOaUÕ

AQWiTOaXNRmaWR] ԥmԥOi\\aWOaU

6iQXVWUaEHNXOHNWRmi\a 'ԥUiQ VNOHUHNWRmi\a 'ԥOiE NHomԥ\ԥQ GԥUiQ 
VNOHUHNWRmi\a

,,��Q ��� ������� ������ ������

,,,��Q ��� ��������� ������ �������

&ԥPL ��������� ��������� ��������
Q ± J|]OԥUiQ Va\Õ

&ԥGYԥO�ʋ�
ԤmԥOi\\aWGaQ ԥYYԥO J|]OԥUiQ *'7 �]Uԥ E|O�QmԥVi

7ԥGTiTaW TUXSOaUÕ
2IWaOmRWRQXV VԥYi\\ԥVi (mm F�V�) 

! 1��0 1��0�22�� 2��0�29�0

,��Q ��� ������� ��������� ���������

,,��Q ��� ��������� ��������� �

,,,��Q ��� �������� ��������� �

&ԥPL ��������� ��������� ���������

%LULQFL�TUXSGD�KLSRWHQ]LY�SUHSDUDWODUÕQ�IRQXQGD�*'7�F�]L�\�NVԥOPԥVL�������[ԥVWԥOԥUGԥ�TH\G�HGLOPLúGLU��øNLQFL
Yԥ��o�QF��TUXSODUGD�RIWDOPRWRQXV�QRUPD�oԥUoLYԥVLQGԥ�ROPXúGXU��FԥGYԥO����

0�D\LQԥ� ROXQDQ� SDVL\HQWOԥULQ� KLGURGLQDPLN� Yԥ� J|UPԥ� LWLOL\L� J|VWԥULFLOԥUL� �� Yԥ� �� VD\OÕ� FԥGYԥOOԥUGԥ� WԥVYLU�
HGLOPLúGLU�

&ԥGYԥO�ʋ�
CԥUUaKi m�Ga[iOԥGԥQ ԥYYԥO ԥmԥOi\\aW ROXQmXú J|]OԥUiQ KiGURGiQamiN J|VWԥUiFiOԥUi

7ԥGTiTaW TUXSOaUÕ
+iGURGiQamiN J|VWԥUiFiOԥU

30 C F 30/C

,��Q ��� ���������� ����������� ��������� �����������

,,��Q ��� ����������� ������������ ����������� �����������

,,,��Q ��� ���������� ����������� ���������� �����������

&ԥGYԥO�ʋ�
ԤmԥOi\\aWGaQ ԥYYԥO WԥGTiTaW TUXSOaUÕQGa J|Umԥ iWiOi\i J|VWԥUiFiOԥUi

4UXSOaU

*|Umԥ iWiOi\i

3U�/�FHUWaH h] |Q�QGԥ ԥO 
KԥUԥNԥWi 0�01�0�0� 0�0��0�09 0�1�0��

,��Q ��� �������� �������� �������� �������� ��������

,,��Q ��� �������� �������� ��������� �������� �������

,,,��Q ��� �������� �������� ��������� ������� �

&ԥPL ��������� ��������� ��������� �������� �������
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;ԥVWԥOԥULQ�ԥVDV�KLVVԥVLQGԥ�TDEÕT����Yԥ�Q�Yԥ����NDWDUDNWDVÕ��VW�QO�N�WԥúNLO�HGLUGL��%X�]DPDQ�KԥPLQ�[ԥVWԥOԥUGԥ�
E�OOXUXQ�OD\�OD\�ROPDVÕ�Yԥ�P�[WԥOLI�GԥUԥFԥGԥ�LIDGԥ�HGLOPLú�EXODQPDVÕ�D\GÕQ�LQGHQWL¿NDVL\D�HGLOPLúGLU��VXENDSVXO\DU�
YDNXROODU�Yԥ�VXOX�\DUÕTODU�P|YFXG�ROPXúGXU��<HWLúPԥPLú�NDWDUDNWD�LOԥ�[ԥVWԥOԥUGԥ�E�OOXU�Q�YԥVLQLQ�UԥQJL�P�[WԥOLI�
ROPXúGXU��úԥIIDI��EXODQÕT�D÷�Yԥ�\D�VDUÕPWÕO���EX�GD�E�OOXU�PDGGԥVLQLQ�P�[WԥOLI�TDOÕQOÕTGD�ROPDVÕQÕ�J|VWԥUPLúGLU��
<HWLúPLú�NDWDUDNWD�]DPDQÕ�ELU�VÕUD�KDOODUGD�E�OOXU�Q�YԥVLQLQ�UԥQJLQL�Wԥ\LQ�HWPԥN�P�PN�Q�ROPDPÕúGÕU�

<HWLúPLú�NDWDUDNWD�LOԥ�E�W�Q�[ԥVWԥOԥUGԥ�GLJԥU�J|]�Gԥ�P�D\LQԥGԥQ�NHoLULOPLúGLU��EX�TODXNRPDQÕQ�LONLQ�[DUDNWHULQL
Wԥ\LQ�HWPԥN��o�Q�YDFLE�VD\ÕOÕUGÕ��%X�SDVL\HQWOԥUGԥ�GLJԥU�J|]Gԥ�TODXNRPDQÕQ�EDúODQ÷ÕF�Yԥ�LQNLúDI�HWPLú�PԥUKԥOԥVL
ԥODPԥWOԥUL�P�ԥ\\ԥQ� HGLOPLúGLU� Yԥ� \D� DQDPQH]Gԥ�*'7�LQ� \�NVԥOPԥVL� KDOODUÕ�P�úDKLGԥ� ROXQPXúGXU��+ԥPoLQLQ
Eԥ]LOԥUL�[ԥVWԥOL\LQ�LUVL�[DUDNWHU�GDúÕGÕ÷ÕQÕ�TH\G�HWPLúGLU��%LRPLNURVNRSL\D�]DPDQÕ�P�[WԥOLI�GԥUԥFԥGԥ�LIDGԥ�HGLOPLú�
T�]HKOL�TLúDQÕQ�Gԥ\LúLNOLNOԥUL�DúNDU�HGLOPLúGLU��%HOԥ�NL��RQXQ�GLDIUDTPDO�IXQNVL\DVÕQÕQ�SR]XOPDVÕ�WH]�WH]�TODXNRPD
SURVHVLQLQ�LQNLúDI�PԥUKԥOԥVL�LOԥ�G�]�ԥODTԥGԥ�ROPXúGXU��4�]HKOL�TLúDGD�DúNDU�HGLOPLú�Gԥ\LúLNOLNOԥU���VD\OÕ�FԥGYԥOGԥ�
J|VWԥULOPLúGLU�

4H\G� HWPԥN� OD]ÕPGÕU� NL�� Eԥ]L� [ԥVWԥOԥUGԥ� T�]HKOL� TLúDGD� P�[WԥOLI� P�úWԥUԥN� Gԥ\LúLNOLNOԥULQ� ROPDVÕ� TH\Gԥ�
DOÕQPÕúGÕU� �PԥVԥOԥQ�� SLTPHQW� KDúL\ԥVLQLQ� KLVVԥYL� DWUR¿\DVÕ� Yԥ� DU[D� VLQH[L\DODU�� V¿QNWRUXQ� WDP� DWUR¿\DVÕ� Yԥ
SVHYGRHNVIROLDVL\D��

&ԥGYԥO�ʋ�
3aVi\HQWOԥUGԥ T�]HKOi TiúaGa m�ԥ\\ԥQ HGiOmiú Gԥ\iúiNOiNOԥU

AúNaU HGiOmiú Gԥ\iúiNOiNOԥUiQ [aUaNWHUi 3aVi\HQWOԥUiQ Va\Õ

1RUPD ����������

3LTPHQW�KDúL\ԥVLQLQ�KLVVԥYL�DWUR¿\DVÕ ����������

3LTPHQW�KDúL\ԥVLQLQ�WDP�DWUR¿\DVÕ �����������

3VHYGRHNIROLDVL\DODU ����������

$U[D�VLQH[L\DODU ��������

%LULQFL�TUXSGD�LON�GԥIԥ�TODXNRPD�GLDTQR]X����SDVL\HWGԥ���������Wԥ\LQ�HGLOPLúGLU��GLJԥU�[ԥVWԥOԥU���D\GDQ���LOԥ
TԥGԥU�P�[WԥOLI�KLSRWHQ]LY�GDPFÕODUGDQ�LVWLIDGԥ�HWPLúOԥU�

ԤPԥOL\\DW� |Q�� G|YUGԥ� PLGULDWLNOԥULQ� WԥVLUL� DOWÕQGD� EԥEԥ\LQ� JHQԥOGLOPԥVL� LPNDQÕ� Q|TWH\L� Qԥ]ԥUGԥQ� T�]HKOL
TLúDGD�RODQ�Gԥ\LúLNOLNOԥU���VD\OÕ�FԥGYԥOGԥ�WԥVYLU�HGLOPLúGLU�

&ԥGYԥO�ʋ�
4�]HKOi TiúaQÕQ GiaIUaTmaO IXQNVi\aVÕQÕQ Gԥ\iúiNOiNOԥUi

4�]HKOi TiúaQÕQ GiaIUaTmaO IXQNVi\aVÕQÕQ SR]XOmaVÕ 
(EԥEԥ\iQ GiamHWUi)

*|]OԥUiQ Va\Õ
(�)

1RUQD������PP� ����������

&�]L�SR]XOPD������PP� ����������

øIDGԥ�ROXQPXú�SR]XOPD������ɦɦ�� ����������

5HDNVL\DQÕQ�ROPDPDVÕ ��������

&ԥPL ���������

1ԥWiFԥOԥU Yԥ RQOaUÕQ m�]aNiUԥVi
$SDUÕODQ� WԥGTLTDWODU� QԥWLFԥVLQGԥ� TODXNRPD� Yԥ� NDWDUDNWDQÕQ� IDNRHPXOVL¿NDVL\DVÕ� ]DPDQÕ� XOWUDVԥVLQ� RSWLPDO�

SDUDPHWUL� |\UԥQLOLE�� TODXNRPD� Yԥ� NDWDUDNWDQÕQ� HNVWUDNVL\DVÕQÕQ� GLJԥU� PHWRGODUOD� P�TD\LVԥOL� HIIHNWLYOL\L� Wԥ\LQ
ROXQPXúGXU�ԤPԥOL\\DWGDQ� ԥYYԥO� Yԥ� VRQUD� J|]�Q� KLGURGLQDPLNDVÕ� �J|]� Wԥ]\LTLQLQ� P�DOLFԥ� WDNWLNDVÕ� LúOԥQLE�
KD]LUODQPÕúGÕU�

;ԥVWԥOԥULQ�FR[XQGD�FԥUUDKL�ԥPԥOL\\DW�Yԥ�ԥPԥOL\\DWGDQ�VRQUDNÕ�G|YU�ԥVDVԥQ�IԥVDGVÕ]�NHFLE��&ԥGYԥO����Yԥ����Gԥ
ԥPԥOL\\DW�]DPDQÕ�Yԥ�ԥPԥOL\\DWGDQ�VRQUDNÕ�IԥVDGODU�J|VWԥULOPLúGLU��



49

2019/1 (29)( )25ø-ø1$/�0Ԥ4$/Ԥ/Ԥ5

&ԥGYԥO���
ԤmԥOi\\aW ]amaQÕ Eaú YHUԥQ IԥVaGOaUa ԥVaVԥQ [ԥVWԥOԥUiQ E|O�QmԥVi

FԥVaGOaU *|]OԥUiQ Va\Õ Fai]Oԥ

%ԥEԥN�ԥWUDIÕ�V¿QNWRUXQ�FÕUÕOPDVÕ � �����

$U[D�NDSVXOXQ�FÕUÕOPDVÕ � ����

4�]HKOL�TLúD�GDPDUODUÕQGDQ�TDQD[PD � �����

ԤPԥOL\\DW�ROXQPXú�TODXNRPDOÕ�J|]OԥUGԥ�NDWDUDNWDQÕQ�IDNRHPXOVL¿NDVL\DVÕ�J|]�GD[LOL�Wԥ]\LTLQ�Yԥ�KLGURGLQDPLN�
SDUDPHWUOԥULQ� QRUPDO� VԥYL\\ԥVLQԥ� WԥVLU� HWPLU�ԤYYԥOOԥU� ԥPԥOL\\DW� ROXQPXú� TODXNRPDOÕ� [ԥVWԥOԥUGԥ� NDWDUDNWDQÕQ�
IDNRHPXOVL¿NDVL\DVÕ�\�NVԥN�IXQNVLRQRO�QԥWLFԥOԥU�DOPD÷D�LPNDQ�YHULU�4ODXNRPDOÕ�[ԥVWԥOԥUGԥ�ø2/�LPSODQWDVL\DVÕ�
P�PN�QG�U�Yԥ�YDFLEGLU�%HOԥOLNOԥ�IDNRHPXOVL¿NDVL\DQÕQ�TODXNRPD�Yԥ�NDWDUDNWDQÕQ�VRQ�QԥWLFԥOԥULQԥ�WԥVLUL�ԥVDVԥQ�
J|]�Wԥ]\LTLQLQ�NRPSHQVDVL\DVÕQÕ��[ԥVWԥQLQ�UHDELOWDVL\DVÕQÕ�Yԥ�ԥPԥN�TDELOL\\ԥWLQL�EԥUSD�HWPԥ\ԥ�LPNDQ�YHULU�

&ԥGYԥO���
ԤmԥOi\\aWGaQ VRQUaNÕ HUNԥQ G|YUOԥUGԥNi IԥVaGOaUa J|Uԥ J|]OԥUiQ E|O�QmԥVi

FԥVaGOaU *|]OԥUiQ Va\Õ Fai]Oԥ

%X\QX]�TLúD�|GHPL � �����

øOWLKDEL�HNVXGDWLY�UHDNVL\D � ����

5HDNWLY�KLSHUWHQ]L\D � �����

&ԥGYԥO����GԥQ�J|U�QG�\��NLPL���[ԥVWԥGԥ�E�OOXUXQ�Q�YԥVL�|Q�NDPHUD\D�FÕ[DUÕOGÕTGDQ�VRQUD�SDUoDODQGÕ�Yԥ�EX�
]DPDQ� XOWUDVԥV� �86�� HNSR]LVL\DVÕQÕQ�P�GGԥWL� ��� VDQL\ԥGԥQ� oR[� ROGXJXQD� J|Uԥ� ԥPԥOL\\DWGDQ� VRQUDNÕ� ���� J�Q�
ԥU]LQGԥ�EX\QX]�TLúDQÕQ�Qԥ]ԥUԥ�oDUSDFDT�|GHPL�TH\G�ROXQPXúGXU�

'|UG� [ԥVWԥGԥ� ԥPԥOL\\DWÕQ� VԥKԥUL� J�Q�� J|]� GD[LOL� Wԥ]\LTLQ� �*'7�� VԥYL\\ԥVL� ELU� TԥGԥU� \�NVԥN� LGL� NL�EX� GD�
YLVNRHODVWLNLQ� WDP� \X\XOPDPDVÕ� Yԥ� RQXQ� |Q� NDPHUD� EXFD÷ÕQÕ� EORNDGD� HWPԥVL� LOԥ� ԥODTԥGDUGÕ�%LULQFL� KԥIWԥQLQ
VRQXQGD� J|]� DOPDVÕQÕQ� NRPSHQVDWRU� IXQNVL\DODUÕQÕQ� EԥUSDVÕ� KHVDEÕQD� RIWDOPRQXV� QRUPDOODúGÕ�%�W�Q� KDOODUGD
IԥVDGODU�OD]ÕPL�PHGLNDPHQWR]�P�DOLFԥ�QԥWLFԥVLQGԥ�DUDGDQ�TDOGÕUÕOPÕúGÕU�

*|]�GD[LOL�Wԥ]\LTLQ�VԥYL\\ԥVLQԥ�Yԥ�KLGURGLQDPLN�SDUDPHWUOԥUԥ�NDWDUDNWDQÕQ�IDNRHPXOVL\DNVL\DVÕ�Qԥ]ԥUԥ�oDUSDFDT�
WԥVLU�HOHPԥGL�%HOԥNL�ԥPԥOL\\DWGDQ�TDEDT�J|]�GD[LOL�Wԥ]\LTLQ�VԥYL\\ԥVL�E�W�Q�[ԥVWԥOԥUGԥ�NRQWDNWVÕ]�WRQRPHWUL\D��VXOX�
LOԥ����������PP��F��V�W��0DNODNRY��VXOX�LOԥ�����TU�\�NOԥ�������������PP�F�V�W�VԥYL\\ԥVLQGԥ�LGL�0DNODNRY�PHWRGX
LQYD]LY� ROGXJX� �o�Q� EX� �VXOOD� WRQRPHWUL\D� \DOQÕ]� FԥUUDKL� P�GD[LOԥGԥQ� ԥYYԥO� DSDUÕOPÕúGÕU�ԤPԥOL\\DWGDQ� VRQUD
J|]GD[LOL�Wԥ]\LTLQ�VԥYL\\ԥVL�NRQWDNWVÕ]�WRQRPHWUL\D��VXOX�LOԥ������������PP�F�V�W�DUDVÕQGD�ROPXúGXU��FԥGYԥO����

)DNRHPXOVL¿NDVL\D� *'7�LQ� PHGLNDPHQWR]� NRSHQVDVL\DVÕ� úԥUWL� Yԥ� \D� DQWLTODXNRPDWR]� ԥPԥOL\\DWGDQ� VRQUD
NDWDUDNWD�Yԥ�TDXNRPD�LOԥ�SDVL\HQWOԥULQ�FԥUUDKL�P�DOLFԥVLQLQ�VHoLP�PHWRGXGXU��

&ԥGYԥO���
ԤmԥOi\\aWGaQ VRQUaNÕ m�GGԥWGԥ RIWaOmRWRQXVXQ VԥYi\\ԥVi

*|]OԥUiQ Va\Õ ԤmԥOi\\aWÕQ VԥKԥUi J�Q� � J�Q VRQUa 2 a\ VRQUa 1RUma (mm� F� V�W)

��������� �������� �������� ��������

������������������ �������� �������� ���������

��������� ��������� �������� ��������

4ODXNRPD�LOԥ�SDVL\HQWOԥUGԥ�IDNRHPXOVL¿NDVL\D�PLQLPDO�XOWUDVԥV�HQHUMLQLQ�LVWLIDGԥVL�LOԥ�DSDUÕOPDOÕGÕU��EXQD�GD
oRSSHU�PHWRGLNDODUÕQ�WԥWELTL�LPNDQ�YHULU��=ԥLI�ED÷ODUÕQ�TRSPDVÕQÕQ�TDUúÕVÕQÕ�DOPDT�PԥTVԥGL�LOԥ�PD\H�D[ÕQÕQ�V�UԥWL�
DúD÷Õ�ROPDOÕGÕU�
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&ԥGYԥO���
+iGURGiQamiN J|VWԥUiFiOԥUiQ ԥmԥOi\\aWGaQ VRQUaNÕ G|YUGԥ GiQamiNaVÕ

7RQRTUa¿\a 
J|VWԥUiFiOԥUi ԤmԥOi\\aWGaQ ԥYYԥO ԤmԥOi\\aWGaQ 

2 a\ VRQUa
ԤmԥOi\\aWGaQ 

� a\ VRQUa 1RUma

3ೊ��PP�F�V�W�� ��������� �������� �������� ������

&��PPñ�GԥT�� ���������� �������� �������� ���������

)��PPñ�GԥT�� �������� ��������� ������� �������

$SDUÕODQ� WԥGTLTDW� QԥWLFԥVLQGԥ� TODXNRPD� Yԥ� NDWDUDNWDQÕQ� IDNRHPXOVL¿NDVL\DVÕ� ]DPDQÕ� XOWUDVԥVLQ� RSWLPDO�
SDUDPHWUL� |\UԥQLOLE�� TODXNRPD� Yԥ� NDWDUDNWDQÕQ� HNVWUDNVL\DVÕQÕQ� GLJԥU� PHWRGODUOD� P�TD\LVԥOL� HIIHNWLYOL\L� Wԥ\LQ
ROXQPXúGXU��ԤPԥOL\\DWGDQ�ԥYYԥO�Yԥ�VRQUD�J|]�Q�KLGURGLQDPLNDVÕ��J|]�Wԥ]\LTLQLQ�NRPSHQVDVL\DVÕ�|\UԥQLOPLúGLU�
ԤPԥOL\\DWGDQ�VRQUDNÕ�G|YUGԥ�NRQVHUYDWLY�P�DOLFԥ�WDNWLNDVÕ�LúOԥQLE�KD]ÕUODQPÕúGÕU�

ԤPԥOL\\DW�ROXQPXú�TODXNRPDOÕ�J|]OԥUGԥ�NDWDUDNWDQÕQ�IDNRHPXOVL¿NDVL\DVÕ�J|]�GD[LOL�Wԥ]\LTLQ�Yԥ�KLGURGLQDPLN�
SDUDPHWUOԥULQ� QRUPDO� VԥYL\\ԥVLQԥ� WԥVLU� HWPLU� �FԥGYԥO� ����� ԤYYԥOOԥU� ԥPԥOL\\DW� ROXQPXú� TODXNRPDOÕ� [ԥVWԥOԥUGԥ
NDWDUDNWDQÕQ� IDNRHPXOVL¿NDVL\DVÕ� \�NVԥN� IXQNVLRQDO� QԥWLFԥOԥU� DOPD÷D� LPNDQ� YHULU��4ODXNRPDOÕ� [ԥVWԥOԥUGԥ� ø2/�
LPSODQWDVL\DVÕ�P�PN�QG�U�Yԥ�YDFLEGLU��%HOԥOLNOԥ�IDNRHPXOVL¿NDVL\DQÕQ�TODXNRPD�Yԥ�NDWDUDNWDQÕQ�VRQ�QԥWLFԥOԥULQԥ�
WԥVLUL�ԥVDVԥQ�J|]�Wԥ]\LTLQLQ�NRPSHQVDVL\DVÕQÕ��[ԥVWԥQLQ�UHDELOLWDVL\DVÕQÕ�Yԥ�ԥPԥN�TDELOL\\ԥWLQL�EԥUSD�HWPԥ\ԥ�LPNDQ
YHULU�

)DNRHPXOVL¿NDVL\D�*'7�LQ�PHGLNDPHQWR]�NRPSHQVDVL\DVÕ�úԥUWL�LOԥ�Yԥ�\D�DQWLTODXNRPPPDWR]�ԥPԥOL\\DWGDQ
VRQUD�NDWDUDNWD�Yԥ�TODXNRPD�LOԥ�SDVL\HQWOԥULQ�FԥUUDKL�P�DOLFԥVLQLQ�VHoLP�PHWRGXGXU�

'DKD� HUNԥQ� TODXNRPD� �]Uԥ� ԥPԥOL\\DW� ROXQPXú� [ԥVWԥOԥULQ� P�TD\LVԥOL� WԥKOLOL� IDNRHPXOVL¿NDVL\DQÕQ� DúNDU�
�VW�QO�\�Q�� WԥVGLT� HWPLúGLU�4ODXNRPDOÕ� J|]OԥUGԥ� ø2/�ÕQ� LPSODQWDVL\DVÕ� LOԥ� IDNRHPXOVL¿NDVL\D� J|]� DOPDVÕQÕQ
NԥVNLQ�LQWUDRSHUDVLRQ�KLSRWRQL\DVÕ�Yԥ�NROODSVÕQÕQ�TDUúÕVÕQÕ�DOPD÷D�LPNDQ�YHULU�Yԥ�HNVSXOVLY�KHPRUUDJL\D��GDPDUOÕ
TLúDQÕQ� TRSPDVÕ�� KLIHPD�� HNVVXGDWLY� UHDNVL\D� P�PN�QO�\�Q�� D]DOGDUDT� |Q� NDPHUDGD� GDLPL� P�VEԥW� Wԥ]\LTLQ
VD[ODQÕOPDVÕQD�úԥUDLW�\DUDGÕU�

$SDUGÕ÷ÕPÕ]� P�TD\LVԥOL� WԥKOLO� J|VWԥUPLúGLU� NL�� ԥPԥOL\\DW� ROXQPXú� TODXNRPDOÕ� J|]OԥUGԥ� NDWDUDNWDQÕQ
IDNRHPXOVL¿NDVL\DVÕ�NDWDUDNWDQÕQ�HNVWUDNDSVXO\DU�HNVWUDNV\DVÕQGDQ�GDKD�\D[úÕ�QԥWLFԥOԥU�YHULU��;�VXVL\\ԥWOԥULQGԥQ
DVÕOÕ�ROPD\DUDT�SVHYGRHNVIROLDWLY�VLQGURP�LOԥ�J|]OԥUGԥ�NDSVXODGD[LOL�LQWUDRNXO\DU�OLQ]DQÕQ�LPSODQWDVL\DVÕ�]DPDQÕ
]RQXO\DU�ED÷ODUÕQ�ELU� KLVVԥVLQLQ� LWLULOPԥVLQԥ�ED[PD\DUDT�� ԥPԥOL\\DWGDQ� VRQUDNÕ� G|YUGԥ�KLSRWHQ]LY�GԥUPDQODUOD�
*'7�LQ�NRPSHQVDVL\DVÕ�VD[ODQÕOÕU�

<HNXQ
$SDUGÕ÷ÕPÕ]� WԥGTLTDW� J|VWԥUPLúGLU� NL�� NDWDUDNWDQÕQ� IDNRHPXOVL¿NDVL\DVÕ� *'7� Yԥ� J|]�Q� KLGURGLQDPLNDVÕQD

ԥKԥPL\\ԥWOL� WԥVLU� J|VWԥUPLU�� KԥPoLQLQ�PLQLPDO� UHDELOLWDVL\D�P�GGԥWL� ԥU]LQGԥ� \�NVԥN� IXQNVLRQDO� QԥWLFԥOԥU� ԥOGԥ�
HWPԥ\ԥ�LPNDQ�YHULU��

Ԥ'Ԥ%ø<<$7�

�� Ⱥɡɧɚɛɚɟɜ Ɇ�Ɍ��ɫ�ɫɨɚɜɬɨɪ��ɉɪɨɮɢɥɚɤɬɢɤɚ�ɩɨɫɥɟ�ɮɚɤɨɷɦɭɥɶɫɢɮɢɤɚɰɢɢ����ɉɪɨɛɥɟɦɵ�ɨɮɬɚɥɶɦɨɥ��
ɍɮɚ��������ɫ�������

�� Ⱦɠɚɪɭɥɥɚɡɚɞɟ�ɑ�Ⱦ���Ɇɭɫɬɚɮɚɟɜ�ɇ�ɇ��ɗɤɫɩɟɪɢɦɟɧɬɚɥɶɧɚɹ�ɮɚɤɨɷɦɭɥɶɫɢɮɢɤɚɰɢɹ�ɩɨ�ɬɟɯɧɢɤɟ�©ɩɭɥɶɫ
��ɪɚɡɪɟɡɚɧɢɟª� ��ɋɛ��ɬɪ�� ,�ɧɚɭɱ��ɩɪɚɤɬɢɱ��ɤɨɧɮ��ɨɮɬɚɥɶɦɨɥɨɝɨɜ�ɫɬɪɚɧ�ɑɟɪɧɨɦɨɪɫɤɨɝɨ�ɩɨɛɟɪɟɠɶɹ�
������ɫ�����

�� Ʉɟɪɢɦɨɜ�Ʉ�Ɍ��ɂɛɪɚɝɢɦɨɜɚ�Ʉ�ɒ��Ɏɚɤɨɷɦɭɥɶɫɢɮɢɤɚɰɢɹ�ɤɚɬɚɪɚɤɬɵ�ɭ�ɛɨɥɶɧɵɯ�ɫ�ɨɩɟɪɢɪɨɜɚɧɧɨɣ�ɝɥɚ�
ɭɤɨɦɨɣ��ɋɨɜɪɟɦɟɧɧɵɟ�ɩɪɨɛɥɟɦɵ�ɨɮɬɚɥɶɦɨɥɨɝɢɢ��Ȼɚɤɭ��������ɫ���������

�� Ʉɟɪɢɦɨɜ�Ʉ�Ɍ���ɂɛɪɚɝɢɦɨɜɚ�Ʉ�ɒ���Ȼɚɪɯɭɞɚɪɨɜɚ�ɗ�ɂ��Ɏɚɤɨɷɦɭɥɶɫɢɮɢɤɚɰɢɹ�ɤɚɬɚɪɚɤɬɵ�ɭ�ɛɨɥɶɧɵɯ�ɫ�
ɧɨɪɦɨɬɟɧɡɢɜɧɨɣ�ɝɥɚɭɤɨɦɨɣ���ɋɛ��ɬɪ��9,�Ɇɟɠɞɭɧɚɪ��ɧɚɭɱ��ɩɪɚɤɬɢɱ��ɤɨɧɮ���ɋɨɜɪɟɦɟɧɧɵɟ�ɬɟɯɧɨɥɨ�
ɝɢɢ�ɤɚɬɚɪɚɤɬɚɥɶɧɨɣ�ɢ�ɪɟɮɪɚɤɰɢɨɧɧɨɣ�ɯɢɪɭɪɝɢɢ��Ɇ���������ɫ���������

�� Ʉɨɠɚɤɛɚɟɜɚ�Ɇ�ɀ��Ɇɟɬɨɞ�ɢɦɩɥɚɧɬɚɰɢɢ�ɜɧɭɬɪɢɤɚɩɫɭɥɹɪɧɵɯ�ɢɧɬɪɚɨɤɭɥɹɪɧɵɯ�ɥɢɧɡ�ɛɨɥɶɧɵɦ�ɫ�ɫɨ�
ɱɟɬɚɧɧɨɣ�ɤɚɬɚɪɚɤɬɨɣ�ɢ�ɤɨɦɩɟɧɫɢɪɨɜɚɧɧɨɣ�ɝɥɚɭɤɨɦɨɣ����ȼɟɫɬɧ��Ɇɟɞ��ɰɟɧɬɪɚ�ɍȾɉ�ɊɄ��Ⱥɫɬɚɧɚ��������
ʋ���ɫ���������

�� Ʉɟɪɢɦɨɜ�Ʉ�Ɍ��ɂɛɪɚɝɢɦɨɜɚ�Ʉ�ɒ��Ɏɭɧɤɰɢɨɧɚɥɶɧɵɟ�ɢɫɯɨɞɵ�ɮɚɤɨɷɦɭɥɶɫɢɮɢɤɚɰɢɢ�ɤɚɬɚɪɚɤɬɵ�ɧɚ�ɝɥɚ�
ɡɚɯ�ɫ�ɨɩɟɪɢɪɨɜɚɧɧɨɣ�ɝɥɚɭɤɨɦɨɣ����$]ԥUE��7LEE�-XUQDOÕ��%DNÕ��������ʋ���V������
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�� ɇɚɦɚɡɨɜɚ�ɂ�Ʉ��Ɂɢɚɧɝɢɪɨɜɚ�Ƚ�Ƚ��Ʉ�ɜɨɩɪɨɫɭ�ɩɥɚɧɢɪɨɜɚɧɢɹ�ɮɚɤɨɷɦɭɥɶɫɢɮɢɤɚɰɢɢ�ɩɪɢ�ɩɫɟɜɞɨɷɤɫɮɨ�
ɥɢɚɬɢɜɧɨɦ�ɫɢɧɞɪɨɦɟ��ɉɗɋ����ɋɛ��ɬɪ��,�ɧɚɭɱ��ɩɪɚɤɬɢɱ��ɤɨɧɮ��ɨɮɬɚɥɶɦɨɥɨɝɨɜ�ɫɬɪɚɧ�ɑɟɪɧɨɦɨɪɫɤɨɝɨ
ɩɨɛɟɪɟɠɶɹ��Ɍɛɢɥɢɫɢ��������

�� Ʉɟɪɢɦɨɜ�Ʉ�Ɍ���Ɇɚɝɟɪɪɚɦɨɜ�ɉ�Ɇ���Ʉɟɪɢɦɨɜɚ�ɇ�Ʉ��ɢ�ɞɪ��Ɉɞɧɨɦɨɦɟɧɬɧɚɹ�ɩɨɷɬɚɩɧɚɹ�ɩɪɨɧɢɤɚɸɳɚɹ
ɝɥɭɛɨɤɚɹ� ɫɤɥɟɪɷɤɬɨɦɢɹ� ɢ� ɮɚɤɨɷɦɭɥɶɫɢɮɢɤɚɰɢɹ� ɫ� ɢɦɩɥɚɧɬɚɰɢɟɣ� ɢɧɬɪɚɨɤɭɥɹɪɧɨɣ� ɥɢɧɡɵ� �� ɤɚɤ
ɦɟɬɨɞ�ɦɟɞɢɰɢɧɫɤɨɣ�ɪɟɚɛɢɥɢɬɚɰɢɢ�ɛɨɥɶɧɵɯ� ɫ� ɫɨɱɟɬɚɧɧɨɣ�ɩɚɬɨɥɨɝɢɟɣ�ɯɪɭɫɬɚɥɢɤɚ�ɢ� ɝɥɚɭɤɨɦɵ� ���
6D÷ODPOÕT��%DNÕ��������V���������

�� Ʉɟɪɢɦɨɜ�Ʉ�Ɍ���Ƚɚɞɠɢɟɜɚ�ɋ�Ⱥ���Ɇɚɦɟɞɡɚɞɟ�Ⱥ�ɇ��ɢ�ɞɪ��Ɉɰɟɧɤɚ�ɷɮɮɟɤɬɢɜɧɨɫɬɢ�ɤɨɦɛɢɧɢɪɨɜɚɧɧɵɯ�
ɯɢɪɭɪɝɢɱɟɫɤɢɯ�ɜɦɟɲɚɬɟɥɶɫɬɜ� �ɩɪɨɧɢɤɚɸɳɢɯ�ɢ�ɧɟɩɪɨɧɢɤɚɸɳɢɯ�ɚɧɬɢɝɥɚɭɤɨɦɚɬɨɡɧɵɯ�ɨɩɟɪɚɰɢɣ�
ɩɪɢ�ɩɟɪɜɢɱɧɨɣ�ɝɥɚɭɤɨɦɟ��ɫɨɱɟɬɚɧɧɨɣ�ɫ�ɤɚɪɚɬɚɤɬɨɣ��ɢ�ɢɯ�ɜɥɢɹɧɢɟ�ɧɚ�ɝɢɞɪɨ��ɢ�ɝɟɦɚɞɢɧɚɦɢɤɭ�ɝɥɚɡɚ���
Ɇɚɬ��ɧɚɭɱ��ɩɪɚɤɬɢɱ��ɤɨɧɮ���Ƚɥɚɭɤɨɦɚ��ɪɟɚɥɶɧɨɫɬɶ��ɑɚɫɬɶ����Ɇɨɫɤɜɚ��������ɫ���������

��� .ԥULPRY� .�7��� øEUDKLPRYD� .�ù�� ԤPԥOL\\DW� ROXQPXú� TODXNRPDOÕ� [ԥVWԥOԥUGԥ� NDWDUDNWDQÕQ
IDNRHPXOVL¿NDVL\DVÕ����2IWDOPRORJL\DQÕQ�P�DVLU�SUREOHPOԥUL��%DNÕ��������V���������

��� $QV�-�%��7KH�-�LQFLVLRQ�IRU�SKDFRHPXOVL¿FDWLRQ�����-��&DWDUDFW��5HIUDFW��6XUJ�������������3������������
��� $QGHUV�1��3KDP�7��+ROVFKEDFK�$��HW�DO��&RPELQHG�SKDFRHPXOVL¿FDWLRQ�DQG�¿OWHULQJ�VXUJHU\�ZLWK�WKH


QR�VWLWFK
�WHFKQLTXH����$UFK��2SKWKDOPRO���������Y������S�����±�����
��� Ʉɟɪɢɦɨɜ�Ʉ�Ɍ��ɂɛɪɚɝɢɦɨɜɚ�Ʉ�ɒ��ɋɪɚɜɧɢɬɟɥɶɧɵɣ�ɚɧɚɥɢɡ�ɨɫɥɨɠɧɟɧɢɣ�ɮɚɤɨɷɦɭɥɶɫɢɮɢɤɚɰɢɢ�ɢ�ɷɤɫ�

ɬɪɚɤɚɩɫɭɥɹɪɧɨɣ�ɷɤɫɬɪɚɤɰɢɢ�ɤɚɬɚɪɚɤɬɵ�ɧɚ�ɝɥɚɡɚɯ�ɫ�ɨɩɟɪɢɪɨɜɚɧɧɨɣ�ɝɥɚɭɤɨɦɨɣ���Ɇɚɬ��,�ɤɨɧɮ��ɦɨɥɨ�
ɞɵɯ�ɨɮɬɚɥɶɦɨɥɨɝɨɜ�Ⱥɡɟɪɛɚɣɞɠɚɧɚ��Ȼɚɤɭ��������ɫ��������

Ʉɟɪɢɦɨɜ�.�7���Ⱥɝɚɟɜ�Ɇ�Ɇ���ɄɟɪɢɦɨɜD�ɇ�Ʉ���ɂɛɪɚɝɢɦɨɜɚ�.�ɒ�

ɌȺɄɌɂɄȺ�ɎȺɄɈɗɆɍɅɖɋɂɎɂɄȺɐɂɂ�ɍ�ȻɈɅɖɇɕɏ�ɋ�ȽɅȺɍɄɈɆɈɃ

ɇɚɰɢɨɧɚɥɶɧɵɣ�ɐɟɧɬɪ�Ɉɮɬɚɥɶɦɨɥɨɝɢɢ�ɢɦɟɧɢ�ɚɤɚɞ�Ɂɚɪɢɮɵ�Ⱥɥɢɟɜɨɣ
Ȼɚɤɢɧɫɤɚɹ�ɇɚɭɱɧɨ�ɂɫɫɥɟɞɨɜɚɬɟɥɶɫɤɚɹ�Ʉɥɢɧɢɤɚ�Ƚɥɚɡɧɵɯ�Ȼɨɥɟɡɧɟɣ

Ʉɥɸɱɟɜɵɟ ɫɥɨɜɚ� ɮɚɤɨɷɦɭɥɶɫɢɮɢɤɚɰɢɹ�ɤɚɬɚɪɚɤɬɵ��ɢɦɩɥɚɧɬɚɰɢɹ�ɂɈɅ��ɨɬɤɪɵɬɨɭɝɨɥɶɧɚɹ�ɝɥɚɭɤɨɦɚ

ɊȿɁɘɆȿ
ɐɟɥɶ�±�ɨɰɟɧɢɬɶ�ɷɮɮɟɤɬɢɜɧɨɫɬɶ�ɢ�ɜɥɢɹɧɢɟ�ɧɚ�ɝɢɞɪɨɞɢɧɚɦɢɤɭ�ɝɥɚɡɚ�ɮɚɤɨɷɦɭɥɶɫɢɮɢɤɚɰɢɢ�ɤɚɬɚɪɚɤɬɵ�ɫ

ɢɦɩɥɚɧɬɚɰɢɟɣ�ɢɧɬɪɚɨɤɭɥɹɪɧɵɯ�ɥɢɧɡ�ɭ�ɛɨɥɶɧɵɯ�ɫ�ɝɥɚɭɤɨɦɨɣ�
Ɇɚɬɟɪɢɚɥ ɢ ɦɟɬɨɞɵ
Ɉɛɫɥɟɞɨɜɚɧ����ɩɚɰɢɟɧɬ�����ɝɥɚɡɚ��ɫ�ɨɫɥɨɠɧɟɧɧɨɣ�ɤɚɬɚɪɚɤɬɨɣ�ɢ�ɩɟɪɜɢɱɧɨɣ�ɨɬɤɪɵɬɨɭɝɨɥɶɧɨɣ�ɝɥɚɭɤɨɦɨɣ�

Ȼɨɥɶɧɵɟ�ɛɵɥɢ�ɪɚɡɞɟɥɟɧɵ�ɧɚ���ɝɪɭɩɩɵ�
ɉɟɪɜɭɸ�ɝɪɭɩɩɭ�ɫɨɫɬɚɜɢɥɢ����ɩɚɰɢɟɧɬɚ�����ɝɥɚɡ��ɧɨɪɦɨɬɟɧɡɢɜɧɨɣ�ɢ�ɤɨɦɩɟɧɫɢɪɨɜɚɧɧɨɣ�ɝɥɚɭɤɨɦɨɣ��ɂɦ

ɛɵɥɚ�ɩɪɨɜɟɞɟɧɚ�ɮɚɤɨɷɦɭɥɶɫɢɮɢɤɚɰɢɹ�ɤɚɬɚɪɚɤɬɵ�ɫ�ɢɦɩɥɚɧɬɚɰɢɟɣ�ɂɈɅ�
ȼɨ� ɜɬɨɪɭɸ� ɝɪɭɩɩɭ� ɜɨɲɥɢ�ɪɚɧɟɟ� ɨɩɟɪɢɪɨɜɚɧɧɵɟ�ɩɨ�ɩɨɜɨɞɭ�ɩɟɪɜɢɱɧɨɣ�ɨɬɤɪɵɬɨɭɝɨɥɶɧɨɣ� ɝɥɚɭɤɨɦɵ���

ɩɚɰɢɟɧɬɨɜ�����ɝɥɚɡ���ɂɦ�ɬɚɤɠɟ�ɛɵɥɚ�ɩɪɨɜɟɞɟɧɚ�ɮɚɤɨɷɦɭɥɶɫɢɮɢɤɚɰɢɹ�ɫ�ɢɦɩɥɚɧɬɚɰɢɟɣ�ɂɈɅ�
Ɍɪɟɬɶɸ�ɝɪɭɩɩɭ�ɫɨɫɬɚɜɢɥɢ����ɩɚɰɢɟɧɬɚ�����ɝɥɚɡ���ɭ�ɤɨɬɨɪɵɯ�ȼȽȾ�ɛɵɥɨ�ɤɨɦɩɟɧɫɢɪɨɜɚɧɨ�ɚɧɬɢɝɥɚɭɤɨɦɚɬɨɡ�

ɧɨɣ�ɨɩɟɪɚɰɢɟɣ��ɂɦ�ɛɵɥɚ�ɩɪɨɜɟɞɟɧɚ�ɷɤɫɬɪɚɤɚɩɫɭɥɹɪɧɚɹ�ɷɤɫɬɪɚɤɰɢɹ�ɤɚɬɚɪɚɤɬɵ�ɫ�ɢɦɩɥɚɧɬɚɰɢɟɣ�ɂɈɅ�
ɍɱɢɬɵɜɚɥɢɫɶ�ɫɥɟɞɭɸɳɢɟ�ɮɚɤɬɨɪɵ��ɫɬɟɩɟɧɶ�ɪɚɡɜɢɬɢɹ�ɝɥɚɭɤɨɦɵ��ɤɚɬɚɪɚɤɬɵ��ɭɪɨɜɟɧɶ�ȼȽȾ��ɝɢɞɪɨɞɢɧɚɦɢ�

ɱɟɫɤɢɟ�ɩɨɤɚɡɚɬɟɥɢ��ɨɫɬɪɨɬɚ�ɡɪɟɧɢɹ��ɢɡɦɟɧɟɧɢɹ�ɫɨ�ɫɬɨɪɨɧɵ�ɪɚɞɭɠɤɢ�
Ɋɟɡɭɥɶɬɚɬɵ
ɂɫɫɥɟɞɨɜɚɧɢɹ�ɩɨɤɚɡɚɥɢ��ɱɬɨ�ɮɚɤɨɷɦɭɥɶɫɢɮɢɤɚɰɢɹ�ɤɚɬɚɪɚɤɬɵ�ɫ�ɢɦɩɥɚɧɬɚɰɢɟɣ�ɂɈɅ�ɧɚ� ɝɥɚɡɚɯ� ɫ�ɪɚɧɟɟ�

ɩɪɨɜɟɞɟɧɧɵɦɢ�ɚɧɬɢɝɥɚɭɤɨɦɚɬɨɡɧɵɦɢ�ɨɩɟɪɚɰɢɹɦɢ�ɧɟ�ɜɥɢɹɟɬ�ɧɚ�ȼȽȾ�ɢ�ɝɢɞɪɨɞɢɧɚɦɢɤɭ�ɝɥɚɡɚ�ɢ�ɩɨɡɜɨɥɹɟɬ
ɩɨɥɭɱɢɬɶ�ɜɵɫɨɤɢɟ�ɮɭɧɤɰɢɨɧɚɥɶɧɵɟ�ɪɟɡɭɥɶɬɚɬɵ��ɉɪɢ�ɮɚɤɨɷɦɭɥɶɫɢɮɢɤɚɰɢɢ�ɧɟɨɛɯɨɞɢɦɨ�ɦɢɧɢɦɢɡɢɪɨɜɚɬɶ�
ɜɨɡɞɟɣɫɬɜɢɟ�ɭɥɶɬɪɚɡɜɭɤɚ�ɧɚ�ɬɤɚɧɢ�ɝɥɚɡɚ�ɩɪɢ�ɩɨɦɨɳɢ�ɱɨɩɩɟɪɚ��ɱɬɨ�ɩɨɡɜɨɥɹɟɬ�ɭɦɟɧɶɲɢɬɶ�ɧɚɝɪɭɡɤɭ�ɧɚ�ɫɜɹ�
ɡɨɱɧɵɣ�ɚɩɩɚɪɚɬ�ɢ�ɫɧɢɡɢɬɶ�ɤɨɥɢɱɟɫɬɜɨ�ɢɧɬɪɚ��ɢ�ɩɨɫɥɟɨɩɟɪɚɰɢɨɧɧɵɯ�ɨɫɥɨɠɧɟɧɢɣ�ɢ�ɩɨɜɵɫɢɬɶ�ɤɚɱɟɫɬɜɨ�ɯɢ�
ɪɭɪɝɢɱɟɫɤɨɝɨ�ɥɟɱɟɧɢɹ�ɭ�ɷɬɨɣ�ɤɚɬɟɝɨɪɢɢ�ɛɨɥɶɧɵɯ��

�ɂɦɩɥɚɧɬɚɰɢɹ�ɂɈɅ�ɩɪɟɞɨɬɜɪɚɳɚɟɬ�ɢɧɬɪɚɨɩɟɪɚɰɢɨɧɧɭɸ�ɝɢɩɨɬɨɧɢɸ��ɚ�ɬɚɤɠɟ�ɡɚ�ɫɱɟɬ�ɩɨɫɬɨɹɧɧɨɝɨ�ɩɨ�
ɥɨɠɢɬɟɥɶɧɨɝɨ�ɞɚɜɥɟɧɢɹ�ɜ�ɩɟɪɟɞɧɟɣ�ɤɚɦɟɪɟ�ɫɧɢɠɚɟɬ�ɪɢɫɤ�ɜɨɡɧɢɤɧɨɜɟɧɢɹ�ɝɢɮɟɦɵ��ɰɢɥɢɨɯɨɪɢɨɞɚɥɶɧɨɣ�ɨɬ�
ɫɥɨɣɤɢ��ɷɤɫɩɭɥɶɫɢɜɧɨɣ�ɝɟɦɨɪɪɚɝɢɢ�
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 Ɂɚɤɥɸɱɟɧɢɟ
ɉɪɨɜɟɞɟɧɧɵɟ�ɢɫɫɥɟɞɨɜɚɧɢɹ�ɩɨɤɚɡɚɥɢ��ɱɬɨ�ɮɚɤɨɷɦɭɥɶɫɢɮɢɤɚɰɢɹ�ɤɚɬɚɪɚɤɬɵ�ɭ�ɛɨɥɶɧɵɯ�ɫ� ɝɥɚɭɤɨɦɨɣ�ɧɟ

ɢɦɟɟɬ�ɫɭɳɟɫɬɜɟɧɧɨɝɨ�ɜɥɢɹɧɢɹ�ɧɚ�ȼȽȾ�ɢ�ɝɢɞɪɨɞɢɧɚɦɢɤɭ�ɝɥɚɡɚ�ɢ�ɡɚ�ɤɨɪɨɬɤɢɟ�ɫɪɨɤɢ�ɪɟɚɛɢɥɢɬɚɰɢɢ�ɩɨɡɜɨɥɹɟɬ�
ɩɨɥɭɱɢɬɶ�ɜɵɫɨɤɢɟ�ɮɭɧɤɰɢɨɧɚɥɶɧɵɟ�ɪɟɡɭɥɶɬɚɬɵ�

.HULPRY�.�7���$JDHY�0�0���.HULPRYD�1�.���,EUDJLPRYD�.�6�

3+$&2(08/6,),&$7,21�7$&7,&6�,1�3$7,(176�:,7+�*/$8&20$

1DWLRQDO�2SKWDOPRORJ\�&HQWUH�QDPHG�DIWHU�DNDG�=DULID�$OL\HYD��%DNX��$]HUEDLMDQ
%DNX�5HVHDUFK�&OLQLF�RI�(\H�'LVHDVHV

.H\ ZRUGV� FDWDUDFW�SKDFRHPXOVL¿FDWLRQ��,2/�LPSODQWDWLRQ��2SHQ�DQJOH�JODXRFRPD

6800$5<

Aim ±�HYDOXDWLRQ�RI�WKH�HIIHFWLYHQHVV�DQG�LPSDFW�RQ�WKH�H\H�K\GURG\QDPLFV�RI�FDWDUDFW�SKDFRHPXOVL¿FDWLRQ�
ZLWK�,2/�LPSODQWDWLRQ�LQ�SDWLHQWV�ZLWK�JODXFRPD�

0aWHUiaO aQG mHWKRGV
5HVHDUFK�ZDV�FRQGXFWHG�RQ����SDWLHQWV�����H\HV��ZLWK�FRPSOLFDWHG�FDWDUDFW�DQG�¿UVW�RSHQ�DQJOH�JODXFRPD��7KH

SDWLHQWV�ZHUH�GLYLGHG�LQWR�WKUHH�JURXSV�
7KH�¿UVW� JURXS�ZDV� ��� SDWLHQWV� ���� H\HV��ZLWK� QRUPRWHQVLYH� DQG� FRPSHQVDWHG� JODXFRPD��7KH\�ZHUH� KHOG�

SKDFRHPXOVL¿FDWLRQ�ZLWK�,2/�LPSODQWDWLRQ�
7KH�VHFRQG�JURXS�LQFOXGHG����SDWLHQWV�����H\HV��SUHYLRXVO\�RSHUDWHG�IRU�RSHQ�DQJOH�JODXFRPD��7KH\�DOVR�ZHUH

KHOG�SKDFRHPXOVL¿FDWLRQ�ZLWK�,2/�LPSODQWDWLRQ�
�7KH�WKLUG�JURXS�ZDV����SDWLHQWV�����H\HV��ZKLFK�,23�ZDV�FRPSKHQVDWHG�ZLWK�DQWLJODXFRPDWRXV�VXUJHU\��7KH\

ZHUH�KHOG�H[WUDFDSVXODU�FDWDUDFW�H[WUDFWLRQ�ZLWK�,2/�LPSODQWDWLRQ��
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CRQFOXViRQ
2XU� VWXGLHV� KDYH� VKRZQ� WKDW� SKDFRHPXOVL¿FDWLRQ� RI� FDWDUDFWV� LQ� SDWLHQWV� ZLWK� JODXFRPD� GRHV� QRW� KDYH

D� VLJQL¿FDQW� HIIHFW� RQ� ,23�DQG�K\GURG\QDPLFV�RI� WKH� H\H�� IRU� D� VKRUW� SHULRG�RI� UHKDELOLWDWLRQ� DOORZV� IRU� KLJK�
IXQFWLRQDO�UHVXOWV�
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