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� )&$�81(63��'HSDUWDPHQWR�GH�(QJHQKDULD�5XUDO��5��-RVp�%DUERVD�GH�%DUURV������� �����������
%RWXFDWX��6mR�3DXOR
��(PEUDSD�6HPLiULGR��%5�����NP������&DL[D�3RVWDO����������������3HWUROLQD��3HUQDPEXFR
� (PEUDSD�,QVWUXPHQWDomR��5��;9�GH�1RYHPEUR��������&DL[D�3RVWDO�����������������6mR�&DUORV��
6mR�3DXOR
�$XWRU�FRUUHVSRQGHQWH��H�PDLO��OXLV�EDVVRL#HPEUDSD�EU

5HVXPR� 2�HVWDGR�QXWULFLRQDO�GDV�SODQWDV�GH�YLGHLUD�GH�YLQKR�HP�UHODomR�DR�1�p�XP�GRV� IDWRUHV�
LPSRUWDQWHV�SDUD�D�SURGXWLYLGDGH�H�TXDOLGDGH�GDV�XYDV�SDUD�YLQLILFDomR��1R�HQWDQWR��R�PDQHMR�GD�
DGXEDomR�QLWURJHQDGD�SRGH�DSUHVHQWDU�EDL[D�HILFLrQFLD��FRP�SRVVLELOLGDGH�GH�SHUGDV��&RQVLGHUDQGR�
TXH�R�1�ID]�SDUWH�GD�HVWUXWXUD�GD�PROpFXOD�GH�FORURILOD��H�TXH�p�QHFHVViULR�UHDOL]DU�R�PDQHMR�GHVVH�
QXWULHQWH�QRV�YLQKHGRV�GH�PRGR�HILFLHQWH��R�SUHVHQWH�WUDEDOKR�IRL�GHVHQYROYLGR�HP�XP�YLQKHGR�GD�
FY��&KDUGRQQD\� HP�(VStULWR�6DQWR� GR�3LQKDO�� 6mR�3DXOR�� SDUD� DQDOLVDU� D� UHODomR� HQWUH� RV� tQGLFHV�
UHODWLYRV�GH�FORURILOD�D��E H�WRWDO�QDV� IROKDV��REWLGRV�HP�FDPSR�SHOR�PHGLGRU�SRUWiWLO�&ORURIL/2*�
&)/�������H�RV�WHRUHV�GH�QLWURJrQLR�SUHVHQWHV�QDV�PHVPDV�IROKDV��GHWHUPLQDGRV�HP�ODERUDWyULR�SRU�
PHLR�GH� DQiOLVH� HOHPHQWDU��$� UHODomR�HQWUH� DV�PHGLGDV�GR�HTXLSDPHQWR� H�RV� WHRUHV� IROLDUHV�GH�1�
RFRUUHX� SRU� PHLR� GH� HTXDo}HV� OLQHDUHV�� FRP� FRUUHODomR� SRVLWLYD� H� IRUWH�� R� TXH� WRUQD� YLiYHO� D�
GHWHUPLQDomR�GH�IRUPD�LQGLUHWD�GRV�WHRUHV�IROLDUHV�GH�QLWURJrQLR�SRU�PHLR�GR�XVR�GR�FORURILO{PHWUR�
QR�YLQKHGR�

3DODYUDV�FKDYH� tQGLFH�UHODWLYR�GH�FORURILOD��YLGHLUD�GH�YLQKR��DJULFXOWXUD�GH�SUHFLVmR�
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$EVWUDFW� 7KH�QXWULWLRQDO�VWDWXV�RI�ZLQH�YLQHV�LQ�UHODWLRQ�WR�1�LV�RQH�RI�WKH�LPSRUWDQW�IDFWRUV�IRU�WKH�
\LHOG�DQG�TXDOLW\�RI�JUDSHV� IRU�ZLQHPDNLQJ��+RZHYHU��QLWURJHQ� IHUWLOL]DWLRQ�PDQDJHPHQW�KDV� ORZ�
HIILFLHQF\� DQG� SRWHQWLDO� ORVVHV�� &RQVLGHULQJ� WKDW� 1� LV� SDUW� RI� WKH� VWUXFWXUH� RI� WKH� FKORURSK\OO�
PROHFXOH�DQG�WKDW�LW�LV�QHFHVVDU\�WR�PDNH�WKH�PDQDJHPHQW�RI�WKLV�QXWULHQW�LQ�DQ�HIILFLHQW�ZD\��WKH�
SUHVHQW�ZRUN�DLPHG�WR�DQDO\]H�LQ�D�µ&KDUGRQQD\¶�YLQH\DUG�DW�(VStULWR�6DQWR�GR�3LQKDO��VWDWH�RI�6mR�
3DXOR�� %UD]LO�� WKH� UHODWLRQVKLS� EHWZHHQ� WKH� OHDI� UHODWLYH� LQGLFHV� RI� WRWDO�� D�� DQG� E FKORURSK\OO�
REWDLQHG� LQ� WKH� ILHOG� E\� D�&ORURIL/2*�&)/������KDQGKHOG�PHWHU�� DQG� WKH� OHDI� QLWURJHQ� FRQWHQWV�
GHWHUPLQHG� LQ� ODERUDWRU\� E\� HOHPHQWDO� DQDO\VLV�� 7KH� JRRG� UHODWLRQVKLS� EHWZHHQ� WKH� HTXLSPHQW�
PHDVXULQJ� DQG� WKH� OHDI� 1� FRQWHQWV� RFFXUUHG� WKURXJK� OLQHDU� HTXDWLRQV�� ZLWK� SRVLWLYH� DQG� VWURQJ�
FRUUHODWLRQ��PDNLQJ�SRVVLEOH�WKH�LQGLUHFW�GHWHUPLQDWLRQ�RI�WKH�OHDI�1�FRQWHQWV�E\�XVLQJ�FKORURSK\OO�
PHWHU�LQ�WKH�YLQH\DUG�

.H\ZRUGV��UHODWLYH�FKORURSK\OO�LQGH[��ZLQH�YLQH��SUHFLVLRQ�DJULFXOWXUH�

���,QWURGXomR
2�QLWURJrQLR��1���XP�GRV�SULQFLSDLV�QXWULHQWHV�H[LJLGRV�SHODV�SODQWDV�� LQIOXHQFLD�SURFHVVRV�

PHWDEyOLFRV�HQYROYLGRV�QR�FUHVFLPHQWR��DOWHUD�D�GLVWULEXLomR�GH�IRWRDVVLPLODGRV�HQWUH�DV�GLIHUHQWHV�
SDUWHV�GD�SODQWD�H�HVWi�SUHVHQWH�QD�FRPSRVLomR�GD�PROpFXOD�GH�FORURILOD��7$,=�HW�DO����������$VVLP��
DV�PHGLGDV�GH�FORURILOD� DSUHVHQWDP�IRUWH�FRUUHODomR�FRP�RV� WHRUHV� IROLDUHV�GH�1��SRVVLELOLWDQGR�R�
XVR� GH� FORURILO{PHWURV� SRUWiWHLV� QD� UHDOL]DomR� GH� GLDJQRVHV� GH� 1� QD� SODQWD� �:2/)� 	� )/266��
������� 6LOYD� HW� DO�� ������� H� *RGR\� HW� DO�� ������� REVHUYDUDP� IRUWH� FRUUHODomR� HQWUH� DV� OHLWXUD� GR�
FORURILO{PHWUR�FRP�D�FORURILOD�GHWHUPLQDGD�H�FRP�DV�GRVHV�GH�1�DSOLFDGDV��



���

2� 1� p� XP� GRV� HOHPHQWRV� PDLV� H[WUDtGRV� SHOD� YLGHLUD�� H� D� VXD� GHILFLrQFLD� FDXVD�
DPDUHOHFLPHQWR�GDV�IROKDV��EDL[R�YLJRU�GDV�SODQWDV��GLPLQXL�D�SURGXWLYLGDGH�GLPLQXL�D�TXDOLGDGH�GD�
XYD� SDUD� SURFHVVDPHQWR� �0,(/(� HW� DO��� ������� $OpP� GLVVR�� GHYLGR� j� FRPSOH[D� GLQkPLFD� GR�
QLWURJrQLR�QR�VROR��R�FULWpULR�SDUD�GHILQLomR�GD�TXDQWLGDGH�GHVWH�QXWULHQWH�D�VHU�DSOLFDGD�QDV�FXOWXUDV�
p�EDVHDGR�HP�FXUYDV�GH�UHVSRVWD�GD�FXOWXUD�H�RX�QRV�WHRUHV�IROLDUHV�GR�QXWULHQWH��)$*(5,$�HW�DO���
������� 0HVPR� DVVLP�� VH� HVVH� QXWULHQWH� p� DSOLFDGR� HP� XPD� ~QLFD� pSRFD� SUHGHWHUPLQDGD��
GHVFRQVLGHUDQGR�DV�IDVHV�GH�PDLRU�GHPDQGD�QXWULFLRQDO�GD�FXOWXUD��SURSRUFLRQD�PHQRU�HILFLrQFLD�QR�
XVR�GRV�IHUWLOL]DQWHV��DFDUUHWDQGR�QHFHVVLGDGH�GH�DSOLFDomR�GH�PDLRUHV�GRVHV��UHGXomR�GR�OXFUR�SHOR�
DJULFXOWRU�H�PDLRUHV�ULVFRV�GH�SROXLomR�DPELHQWDO��

'HVVD� IRUPD�� D�XWLOL]DomR�GH FORURILO{PHWUR�SRUWiWLO� SDUD� D� DYDOLDomR�GR� HVWDGR�QXWULFLRQDO�
GDV� SODQWDV� TXDQWR� DR� WHRU� GH� 1� p� UiSLGD�� SUHFLVD�� GH� EDL[R� FXVWR� H� QmR� GHVWUXWLYD�� 3RGH� DLQGD�
SHUPLWLU�R�DMXVWH�UiSLGR�GH�GRVHV�GH�1�D�VHUHP�DSOLFDGDV��H�R�PRQLWRUDPHQWR�GR�WHRU�IROLDU�GH�1�DR�
ORQJR�GD�iUHD�GH�FXOWLYR��SDUD�DYDOLDU�D�VXD�YDULDELOLGDGH�HVSDFLDO�GHQWUR�GR�FRQWH[WR�GD�DJULFXOWXUD�
GH�SUHFLVmR�

$VVLP��R�SUHVHQWH�WUDEDOKR�WHYH�FRPR�REMHWLYR�DQDOLVDU�D�UHODomR�H[LVWHQWH�HQWUH�RV�tQGLFHV�
UHODWLYRV�GH�FORURILOD�D��E H�WRWDO�REWLGRV�SHOR�PHGLGRU�SRUWiWLO�GH�FORURILOD�&ORURIL/2*�&)/������H�
RV�WHRUHV�GH�1�SUHVHQWHV�QDV�IROKDV�GH�YLGHLUDV�GH�YLQKR�GHWHUPLQDGRV�HP�ODERUDWyULR�SRU�PHLR�GD�
WpFQLFD�GH�DQDOLVH�HOHPHQWDU�

���0DWHULDLV�H�0pWRGRV
2�HVWXGR� IRL� GHVHQYROYLGR� QR�PXQLFtSLR� GH�(VSLULWR� 6DQWR� GR� 3LQKDO�� 6mR� 3DXOR� ���� ��¶�

����´� 6�� ��� ��¶� ����´� 2� H� DOWLWXGH� PpGLD� GH� ���� P��� HP� XP� YLQKHGR� FRP� D� FY�� &KDUGRQQD\�
HQ[HUWDGD� VREUH� R� SRUWD�HQ[HUWR� 3DXOVHQ� ����� �VXEGLYLGLGR� HP� GXDV� iUHDV� FRQWtJXDV� TXH� MXQWDV�
VRPDP�����KD��� LPSODQWDGR�HP�������FRP�HVSDoDPHQWR�GH�����P��HQWUH� ILOHLUDV��SRU�����P� �HQWUH�
SODQWDV��� H� LUULJDGR� SRU� JRWHMDPHQWR�� 2� VLVWHPD� GH� VXVWHQWDomR� GH� SODQWDV� XWLOL]DGR� p� R� GR� WLSR�
HVSDOGHLUD��FRP�FRQGXomR�GDV�YLGHLUDV�HP�FRUGmR�5R\DW�XQLODWHUDO�H�RULHQWDomR�/HVWH�2HVWH��2�VROR�
GR� YLQKHGR� p� FODVVLILFDGR� FRPR�&DPELVVROR�+iSOLFR�7E��$ PRGHUDGR�� H�1HRVVROR�5HJROtWLFR��$�
K~PLFR��DPERV�HXWUyILFRV�WtSLFRV��GH�WH[WXUD�DUJLORVD�FRP�FDVFDOKR��2/'21,��������

$� GLVWULEXLomR� HVSDFLDO� GR� tQGLFH� GH� YHJHWDomR� SRU� GLIHUHQoD� QRUPDOL]DGD� �1'9,�� GR�
YLQKHGR��UHDOL]DGD�QRV�FLFORV�GH�SURGXomR�GH������H�������UHODFLRQRX�VH�GLUHWDPHQWH�FRP�R�YLJRU�
YHJHWDWLYR�GDV�YLGHLUDV��2/'21,���������H�RULHQWRX�RV�ORFDLV�SDUD�D�FROHWD�GH�GDGRV�QRV�FLFORV�GH�
SURGXomR� GH� ������ TXH� WHYH� D� VXD� SRGD� HP� �� GH� MDQHLUR� H� D� FROKHLWD� HP� ��� GH� PDLR� �FLFOR� GH�
SURGXomR� GH� ���� GLDV��� (P �� GH� IHYHUHLUR�� ��� GH� IHYHUHLUR�� ��� GH� PDUoR� H� ��� GH� DEULO��
FRUUHVSRQGHQWHV�D������������H�����GLDV�DSyV�D�SRGD��GDS���IRUDP�UHDOL]DGDV�OHLWXUDV�FRP�R�PHGLGRU�
SRUWiWLO�GH�FORURILOD�&ORURIL/2*�&)/�������)DONHU��3RUWR�$OHJUH��%UDVLO��HP����SODQWDV�SRU�GLD��

'XDV� IROKDV� SRU� SODQWD� IRUDP� FROHWDGDV�� VHFDV� HP� HVWXID� GH� FLUFXODomR� IHFKDGD� D� ���&� H�
PRtGDV� HP�PRLQKR�GH� IDFDV� H�SHQHLUDGDV� HP�PDOKD�FRP�GLkPHWUR� LQIHULRU� D���PP��$V�DPRVWUDV�
IRUDP� SHVDGDV� HP� EDODQoD� DQDOtWLFD� ��������J�� H� DOtTXRWDV� GH� DSUR[LPDGDPHQWH� ������J� IRUDP�
HQFDSVXODGDV�HP�IROKDV�GH�HVWDQKR��1D�GHWHUPLQDomR�GRV�WHRUHV�GH�QLWURJrQLR�IROLDU��1)��XWLOL]RX�VH�
XP�DQDOLVDGRU�HOHPHQWDU�&+1��FDUERQR��KLGURJrQLR�H�QLWURJrQLR��PRGHOR�3HUNLQ�(OPHU�&+1�������
FRP� PHWRGRORJLD� GHVFULWD� SRU�0HUOLQL� HW� DO�� �������� 'XUDQWH� R� SURFHVVR� GH� DQiOLVH� DV� DPRVWUDV�
IRUDP�GHFRPSRVWDV�HP�PHLR�D�DOWD� WHPSHUDWXUD�HP�FpOXODV�ULFDV�FRP�R[LJrQLR�JHUDQGR�JDVHV�TXH�
IRUDP�DUUDVWDGRV�SHOR�JiV�KpOLR�DWp�R�FRQGXWRU�GH�FRQGXWLYLGDGH�WpUPLFD�GR�HTXLSDPHQWR��UHDOL]DQGR�
DVVLP�D�GHWHUPLQDomR GRV� WHRUHV�GH�QLWURJrQLR�HP�VXDV� UHVSHFWLYDV�SRUFHQWDJHQV�FRP�R� OLPLWH�GH�
GHWHFomR�GH��������

2V�GDGRV�IRUDP�VXEPHWLGRV�j�DQiOLVH�GH�UHJUHVVmR� OLQHDU�XWLOL]DQGR�VH�R� tQGLFH�UHODWLYR�GH�
FORURILODV� D�� E H� WRWDO� FRPR� YDULiYHLV� GHSHQGHQWHV�� H� R� WHRU� IROLDU� GH 1� FRPR� LQGHSHQGHQWH�� 2V�
DMXVWHV�GDV�FXUYDV�IRUDP�UHDOL]DGRV�SRU�PHLR�GR�SURJUDPD�0LFURVRIW�([FHO��������

���5HVXOWDGRV�H�'LVFXVVmR
2EVHUYD�VH�XP�DMXVWH�GH�HTXDomR�OLQHDU�HQWUH�RV�WHRUHV�IROLDUHV�GH�1�H�RV�tQGLFHV�UHODWLYRV�GH�
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FORURILOD� WRWDO�� D H� E GHWHUPLQDGDV� SRU�PHLR� GR� FORURILO{PHWUR� �)LJXUD� ���� 3DUD� DV� WUrV� YDULiYHLV�
DYDOLDGDV��FORURILOD�WRWDO��D H�E���D�FRUUHODomR�IRL�FRQVLGHUDGD�FRPR�IRUWH�H�SRVLWLYD��'DV����SODQWDV�
DQDOLVDGDV�HP�FDGD�GDWD�GH�FROHWD��IRUDP�FRQVLGHUDGDV����GHYLGR�j�UHWLUDGD�GH�RXWOLHUV�

)LJXUD����(TXDo}HV�OLQHDUHV��FRHILFLHQWHV�GH�GHWHUPLQDomR��5���H�GH�FRUUHODomR��U��HQWUH�RV�tQGLFHV�
UHODWLYRV�GH�FORURILODV�WRWDO��$���D��%� H�E��&� REWLGRV�SHOR�PHGLGRU�SRUWiWLO�&ORURIL/2*�&)/������H�
RV� WHRUHV� IROLDUHV� GH� QLWURJrQLR� QD� YLGHLUD� FY�� &KDUGRQQD\�� GHWHUPLQDGRV� SRU� PHLR� GH� DQiOLVH�
HOHPHQWDU�

2�WHRU�IROLDU�GH�1�DSUHVHQWRX�R�VHJXQGR�PHOKRU�DMXVWH�FRP�R�tQGLFH�GH�FORURILOD�WRWDO��)LJXUD�
��$���FRP�FRHILFLHQWH�GH�GHWHUPLQDomR�LJXDO�D�������H�XP�FRHILFLHQWH�GH�FRUUHODomR�OLQHDU�GH��������
$� DOWD� UHODomR� REVHUYDGD� HQWUH� DV� YDULiYHLV� VH� GHYH� jV� FDUDFWHUtVWLFDV� HVWUXWXUDLV� GDV� FORURILODV��
FRPSRVWDV� EDVLFDPHQWH� SRU� FDUERQR�� KLGURJrQLR�� PDJQpVLR� H� QLWURJrQLR�� VHQGR� HVWH� ~OWLPR� R�
HOHPHQWR� TXtPLFR� PDLV� DEXQGDQWH� QR� WHFLGR� IROLDU�� 2V� PHQRUHV� FRHILFLHQWHV� GH� GHWHUPLQDomR�
�5� �������H�GH�FRUUHODomR� OLQHDU� �U �������IRUDP�REVHUYDGRV�HQWUH�RV� tQGLFHV�GH�FORURILOD�D H�RV�
WHRUHV�IROLDUHV�GH�1��0HVPR�DVVLP��RV�PRGHORV�DSUHVHQWDP�ERD�FDSDFLGDGH�GH�SUHGLomR�GRV�WHRUHV�
GR�QXWULHQWH�D�SDUWLU�GR�XVR�GR�FORURILO{PHWUR�QD�FXOWXUD�GD�YLGHLUD��$�UHODomR�HQWUH�RV� tQGLFHV�GH�
FORURILOD�E H�RV�WHRUHV�IROLDUHV�GH�1�DSUHVHQWRX�R�PHOKRU�DMXVWH��FRP�FRHILFLHQWH�GH�GHWHUPLQDomR�GH�
������H�R�FRHILFLHQWH�GH�FRUUHODomR�OLQHDU�GH��������

%UXQHWWR� HW� DO�� ������� UHODWDUDP� TXH� PHGLGDV� GH� FORURILO{PHWUR� 63$'����� DSUHVHQWDUDP�
XPD� UHODomR� OLQHDU� H�SRVLWLYD� FRP�R� WHRU� IROLDU�GH�QLWURJrQLR�QD�YLGHLUD� FY��&DEHUQHW�6DXYLJQRQ��
FRP�YDORUHV�GH�5��LJXDO�D������QR�IORUHVFLPHQWR��SULPHLUR�DQR���H�LJXDO�D�������SULPHLUR�DQR��H������
�VHJXQGR� DQR�� QR� LQtFLR� GD� PDWXUDomR� �YHUDLVRQ��� 1R� HVWiGLR� GH� IORUHVFLPHQWR� GD� YLGHLUD� GR�
VHJXQGR�DQR�GH�DYDOLDomR��QmR�KRXYH�UHODomR�

$SHVDU� GH� VHU� FRPXP� R� DMXVWH� GH� HTXDo}HV� OLQHDUHV� HQWUH� HVVDV� YDULiYHLV�� 3DGLOOD� HW� DO��
�������REVHUYDUDP�XPD�PHOKRU�DGHUrQFLD�GD�HTXDomR�TXDGUiWLFD�SDUD�R�SLPHQWmR�GRFH��HQTXDQWR�
-HVXV� 	� 0DUHQFR� ������� REVHUYDUDP� PHOKRU� DMXVWH� GH� HTXDo}HV� H[SRQHQFLDLV� SDUD� XUXFXP��
FXSXDoX�� OLPmR�H�DUDoD�ERL��GHPRQVWUDQGR�D�QHFHVVLGDGH�GH�FDOLEUDomR�GR�HTXLSDPHQWR�SDUD�FDGD�
HVSpFLH�H�FRQGLo}HV�HGDIRFOLPiWLFDV GH�SURGXomR�

'HVVD� IRUPD�� R� XVR� GR� FORURILO{PHWUR� SDUD� R� YLQKHGR� H� D� FXOWLYDU� HP� TXHVWmR�� SRGH� VHU�



���

UHDOL]DGR�SDUD�DYDOLDomR��GH�IRUPD�LQGLUHWD��GRV�WHRUHV�IROLDUHV�GH�1�QR�PDQHMR�GH�SRPDUHV�YLWtFRODV�

���&RQFOXV}HV
2V�tQGLFHV�UHODWLYRV�GH�FORURILOD�WRWDO��D��H E�REWLGRV�SHOR�PHGLGRU�SRUWiWLO�&ORURIL/2*�&)/�

�����DSUHVHQWDP�FRUUHODomR�SRVLWLYD�FRP�RV�WHRUHV�IROLDUHV�GH�QLWURJrQLR�HP�YLGHLUD�GHWHUPLQDGRV�
SRU� PHLR� GD� DQiOLVH� HOHPHQWDU�� WRUQDQGR� SRVVtYHO� R� HPSUHJR� GR� HTXLSDPHQWR� QD� GHWHUPLQDomR�
LQGLUHWD�GR�WHRU�IROLDU�GH�QLWURJrQLR�QR�YLQKHGR�

$JUDGHFLPHQWRV
2V�DXWRUHV�DJUDGHFHP�DR�&RQVHOKR�1DFLRQDO�GH�'HVHQYROYLPHQWR�&LHQWtILFR�H�7HFQROyJLFR�

�&13T�� SHOD� FRQFHVVmR� GH� EROVD� GH� HVWXGR� H� ILQDQFLDPHQWR� DR� SURMHWR�� j� &RRUGHQDomR� GH�
$SHUIHLoRDPHQWR� GH� 3HVVRDO� GH�1tYHO� 6XSHULRU� �&$3(6�� SHOD� FRQFHVVmR� GH� EROVD� GH� HVWXGR�� H� j�
9LQtFROD�*XDVSDUL��SHOD�GLVSRQLELOL]DomR�GH�iUHD�H�DSRLR�SDUD�UHDOL]DomR�GR�WUDEDOKR�
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DQG�JUDSH�\LHOG�LQ�JUDSHYLQHV�LQ�VRLOV�ZLWK�GLIIHUHQW�WH[WXUH��$PHULFDQ�-RXUQDO�RI�3ODQW�6FLHQFHV��Y��
���S������������������
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PDQHMR�GD�DGXEDomR�QLWURJHQDGD�SDUD�PLOKR�HP�VXFHVVmR�D�SDVWDJHP�GH�%UDFKLDULD�GHFXPEHQV��
&LrQFLD�5XUDO��Y�����Q����S�������������

-(686��6�9��GH��0$5(1&2��5��$��2�63$'�����FRPR�DOWHUQDWLYD�SDUD�D�GHWHUPLQDomR�GRV�WHRUHV�
GH�FORURILOD�HP�HVSpFLHV IUXWtIHUDV� $FWD�$PD]RQLFD� Y�����S���������������

0,(/(��$���5,==21��/�$���*,29$11,1,��(��(IHLWR�GR�SRUWD�HQ[HUWR�QR�WHRU�GH�QXWULHQWHV�HP�
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