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&RQWH[WXDOL]DFLyQ�

¾ /RV�DQWLJXRV�KDELWDQWHV�GHO�FRQWLQHQWH�
¾ /RV�FD]DGRUHV�\�UHFROHFWRUHV�
¾ /RV�SULPHURV�DJULFXOWRUHV�
¾ /D�LQIOXHQFLD�GHO�LPSHULR�LQFDLFR�HQ�OD�UHJLyQ�
¾ /DV�GLIHUHQWHV�FXOWXUDV�GH�OD�UHJLyQ�

,QGLFH�GH�7HPDV

/D�LGHQWLGDG�
/DV�HWDSDV�DUTXHROyJLFDV�
/DV�SREODFLRQHV�DERUtJHQHV�HQ�OD�pSRFD�GH�OD�FRQTXLVWD�KLVSiQLFD�
�6LJORV�;9,�;9,,,��
%LEOLRJUDItD�

/D�LGHQWLGDG

6DEHPRV� OR� TXH� VRPRV� D� SDUWLU� GH� OR� TXH� KD� VLGR� QXHVWUD� KLVWRULD�� QXHVWUR� SDVDGR�
FRQWiQGRQRV�GHVGH�TXH�QR�pUDPRV�WRGR�DTXHOOR�TXH�VRPRV�\�TXH�SRVLEOHPHQWH�VHUHPRV���3HUR
¢TXp�VRPRV�ORV�PHQGRFLQRV"��/D�UHVSXHVWD�HV�HVWD�ODUJD�E~VTXHGD�TXH�DTXt�FRPLHQ]D�

0HQGR]D� IRUPy� VX� LGHQWLGDG�D� SDUWLU� GHO� WUDEDMR� GH� VXV� SULPHURV� KDELWDQWHV�� ORV� KXDUSHV�
KDVWD� OD� FRPSRVLFLyQ� GH� VX� HFRQRPtD�� FDUDFWHUL]DGD� SRU� PLQLIXQGLRV� �SHTXHxDV� SURSLHGDGHV
YLWLYLQtFRODV�TXH�VXUJHQ�FRQ�OD� OOHJDGD�GHO�HVSDxRO���HQ�FRQWUDVWH�FRQ�HO�GHVDUUROOR�GH� OD�SDPSD
K~PHGD�� GRQGH� VH� FRQIRUPDURQ� ROLJDUTXtDV� WHUUDWHQLHQWHV�� SURSLHWDULDV� GH� ODWLIXQGLRV� �JUDQGHV
H[WHQVLRQHV�GH�WLHUUD����HVSDFLR�GH�H[WUDYtR�GH�JDXFKRV�SREUHV�\�HUUDQWHV�

(O� GHVLHUWR� LPSRQH� VX� KRVWLOLGDG�QDWXUDO�� TXH� FRQGLFLRQD�DO� KRPEUH� \� KDFH�QHFHVDULD� XQD
FXOWXUD�GH� OXFKD�FRQWUD� OD�DGYHUVLGDG�GH�YDVWDV� WLHUUDV� VHFDV�\� FDOLHQWHV�� VH�KDFH�QHFHVDULD� OD
FUHDWLYLGDG�� HO� VDFULILFLR� \� OD� DILFLyQ� � DO� WUDEDMR� SDUD� GHVDUUROODU� GLYHUVDV� WHFQRORJtDV�� FRPR� ORV
VLVWHPDV� GH� ULHJR�� ODV� DFHTXLDV�� TXH� WUDQVIRUPDURQ� HO� GHVLHUWR� HQ� XQ� OXJDU� DSWR� SDUD� YLYLU�� OD
0HQGR]D�DFWXDO�
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/DV�HWDSDV�DUTXHROyJLFDV

(O� DEULJR� $JXD� GH� OD� &XHYD�� XELFDGR� D� ����� PHWURV� VREUH� HO� QLYHO� GHO� PDU�� HQ� OD
SUHFRUGLOOHUD�PHQGRFLQD�� WHVWLPRQLD� OD� SUHVHQFLD� GH� ORV� DQFHVWURV� GH� QXHVWUD� WLHUUD�� SUREDEOHV
GHVFHQGLHQWHV�GH�ODV�SULPHUDV�FRUULHQWHV�GH�SREODFLyQ�OOHJDGDV�GHVGH�HO�$VLD�D�WUDYpV�GHO�DFWXDO
(VWUHFKR�GH�%HKULQJ���/RV�REMHWRV�DOOt��HQFRQWUDGRV��QRV�SHUPLWHQ�HVWDEOHFHU�HO�DVHQWDPLHQWR�GH
KDELWDQWHV� HQ� OD� SUHFRUGLOOHUD� PHQGRFLQD�� KDFLD� HO� ������ \� ������ D�&�� 3HUR� pVWRV� QR� HVWDEDQ
VRORV��D�VLPLODU�DQWLJ�HGDG��\�XQRV�NLOyPHWURV�KDFLD�HO�VXU��VH�UHPRQWD�HO�JUDQ�DOHUR�GHO�5LQFyQ
GHO�$WXHO��DO�VXGRHVWH�GH�6DQ�5DIDHO��GRQGH�VXV�KDELWDQWHV�HMHUFtDQ�RFDVLRQDOPHQWH�OD�FD]D�

/RV� DUTXHyORJRV� FRQVLGHUDQ� TXH� HV� SRVLEOH� GHOLPLWDU� JHRJUiILFDPHQWH� ORV� SURFHVRV
FXOWXUDOHV�TXH�VXUJLHURQ�HQ�ORV�PLOHQLRV�DQWHULRUHV�D�OD�OOHJDGD�GH�ORV�HXURSHRV��VREUH�WRGR�GH�OD
UHJLyQ�PiV�FHUFDQD�D�OD�FRUGLOOHUD�� OR�TXH�KR\�HV�6DQ�-XDQ��QRUWH�\�FHQWUR�GH�0HQGR]D��TXH�HV
FRQRFLGD�FRQ�HO�QRPEUH�GH�VXEiUHD�&HQWUR�±2HVWH�$UJHQWLQD��XELFDGD�HQ�HO�H[WUHPR�VXU�GH� OD
JUDQ�iUHD�FXOWXUDO�DQGLQD�
&RQ� HO� QRPEUH� GH� SUHFHUiPLFR� VH� FRQRFH� HQ� $PpULFD� DO� SHUtRGR� PiV� DQWLJXR�� HQ� HO� TXH
KDELWDEDQ�FD]DGRUHV�\�UHFROHFWRUHV�QyPDGHV��\�HYHQWXDOPHQWH�WDPELpQ�DJULFXOWRUHV�LQFLSLHQWHV�

(Q�&X\R�HV�GLItFLO�HVWDEOHFHU�FXiQGR�FRPLHQ]D�HO�SHUtRGR�SUHFHUiPLFR��HV�GHFLU�HO�PRPHQWR
HQ�HO�TXH� OOHJDQ�ORV�SULPHURV�SREODGRUHV�D�QXHVWUD�UHJLyQ�� �'H�WRGDV�PDQHUDV��GLYHUVDV� WHRUtDV
GDQ� FXHQWD�GH� SHTXHxRV� JUXSRV� GH� UHFROHFWRUHV� GH� YHJHWDOHV� \� FD]DGRUHV� QR� HVSHFLDOL]DGRV
TXH�UHFRUULHURQ�OD�]RQD�HQ�XQD�pSRFD�D~Q�DQWHULRU�D�OD�UHWLUDGD�GH�ORV�JODFLDUHV�

+DFLD OD�SULPHUD�PLWDG�GHO�FXDUWR�PLOHQLR�D�&���VH�SURGXFH�XQ�FDPELR�FOLPiWLFR�TXH�VH�VLQWLy
HQ� HO� RHVWH� DUJHQWLQR� 7RGR� LQGLFD� TXH� ORV� FD]DGRUHV�� UHFROHFWRUHV� GH� YLGD� WUDVKXPDQWH
HVWDFLRQDO��SUHSDUDEDQ�HO�WHUUHQR�SURSLFLR�SDUD�ORV�SULPHURV�WUDEDMRV�DJUDULRV���1DWXUDOPHQWH��QR
HQ� WRGDV� SDUWHV� VH� LPSODQWDQ� ODV� SUiFWLFDV� DJUtFRODV�� � /D� GLILFXOWDG� TXH� RIUHFH� HO� VXHOR�� \� OD
DXVHQFLD�HQWRQFHV�GH�IRUPDV�GH�ULHJR�DUWLILFLDO��GHWHUPLQDQ�HO�PRGR�GH�YLGD�HQ�OD�PD\RU�SDUWH�GHO
VXU� GH� 0HQGR]D�� FX\RV� KDELWDQWHV� FRQWLQXDUiQ� SRU� ODUJRV� VLJORV� RFXSiQGRVH� GH� OD� FD]D� \� OD
UHFROHFFLyQ�LQWHQVLYD��(O�KRPEUH��HQWRQFHV��DFDWD�ODV�OLPLWDFLRQHV�GH�OD�QDWXUDOH]D� 6H�RULJLQy�DVt
OD�SREODFLyQ�OODPDGD�SHKXHQFKH�HQ�HO�QRUWH�GHO�1HXTXpQ��TXH�HUDQ�UHFROHFWRUHV�HVWDFLRQDOHV�GHO
IUXWR�GH�OD�DUDXFDULD�\�SXHOFKH��³GH�&X\R´����HQ�0HQGR]D�DO�VXU�GHO�UtR�$WXHO�

'H�HVWD�IRUPD�OOHJDPRV�D�OD�VHJXQGD�HWDSD��GHQRPLQDGD�SHUtRGR�$JUR��$OIDUHUR��TXH�SXHGH
XELFDUVH�HQWUH�XQRV�����\�����D�&��(Q�HVWH�PRPHQWR�HQFRQWUDPRV� OD�SURGXFFLyQ�DJUtFROD��TXH
VH� FRPSRQtD� SULQFLSDOPHQWH� GH� PDt]�� ]DSDOOR� R� FDODED]D� \� SRURWRV� FOiVLFD� WULORJtD� DJUtFROD
DQGLQD� \� PHVRDPHULFDQD�� (VWRV� DQWLJXRV� FD]DGRUHV�� DJULFXOWRUHV� WXYLHURQ� DOJ~Q� FRQWDFWR� FRQ
JUXSRV�VLPLODUHV�GH�HO�RWUR�ODGR�GH�OD�FRUGLOOHUD�

/DV� PiUJHQHV� GHO� UtR� $WXHO� DWHVWLJXDQ� XQ� FHQWUR� GH� DJULFXOWXUD� WHPSUDQD� HQ� OD� UHJLyQ
FX\DQD��DO�VXU�GH�0HQGR]D��(Q�OD�³&XHYD�GHO�,QGLR´�GHO�5LQFyQ�GHO�$WXHO��VH�REVHUYD�TXH��D�SDUWLU
GHO�VLJOR�,,,�D�&���ORV�FD]DGRUHV�\�UHFROHFWRUHV�WDUGtRV�TXH�OD�XWLOL]DEDQ�FRPR�UHIXJLR�FRPHQ]DURQ
D�SUDFWLFDU�OD�DJULFXOWXUD��$Vt�OR�GHPXHVWUDQ�UHVWRV�GH�SRURWRV��VHPLOODV�GH�PDt]�\�GH�]DSDOOR�
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(O�WHUFHU�KLWR�GH�QXHVWUR�UHFRUULGR�QRV�DFHUFD�D�OD�WHUFHUD�HWDSD�DUTXHROyJLFD��TXH�UHFLEH�HO
QRPEUH� GH� SHUtRGR� WDUGtR� R� SURWRKLVWyULFR�� (Q� 0HQGR]D� VH� KD� SURSXHVWR� OODPDU� ³FXOWXUD� GH
9LOXFR´ D�HVWD�IDVH�DUTXHROyJLFD��TXH�GHPXHVWUD�HO�HQFXHQWUR�GH�JUXSRV�KXDUSHV��OD�TXH�KDEODED
HO�GLDOHFWR�PLOOFD\DF��FRQ�HO� LPSHULR� LQFDLFR��HQ�XQ�SULPHU�PRPHQWR��\� OXHJR�FRQ� ORV�HVSDxROHV�
(O� ,PSHULR� ,QFDLFR�DOFDQ]y�� HQ� OD�GpFDGD�GH� ������HO�1RUHVWH� DUJHQWLQR� \� HO� QRUWH� \� FHQWUR� GH
&KLOH��(Q�6DQ�-XDQ�\�HO�QRUHVWH�GH�0HQGR]D�VX�SUHVHQFLD�HV�VHxDODGD�SRU�OD�UHG�GH�FDPLQRV�\
ORV�DOEHUJXHV�R�WDPERV�VLWXDGRV�D�OD��YHUD�GH�ORV�PLVPRV�

(O�GRPLQLR�LQFDLFR�QR�VH�HYLGHQFLD�PiV�DO�VXU�GHO�YDOOH�GH�8VSDOODWD�QL�IXHUD�GH� ODV�]RQDV
PRQWDxRVDV�� OR� FXDO� QR� H[FOX\H� OD� H[LVWHQFLD� GH� DOJXQRV� ³SXHVWRV� DYDQ]DGRV´�� � 7UDEDMRV� GH
DUTXHRORJtD� XUEDQD� KDQ� SURSRUFLRQDGR� LQGLFLRV� GH� OD� SUHVHQFLD� LQFDLFD� HQ� GRQGH� VH� KDOOD
HPSOD]DGD� DFWXDOPHQWH� OD� FLXGDG� GH� 0HQGR]D�� /RV� LQGLFLRV� DUTXHROyJLFRV� FRQRFLGRV� KDFHQ
SHQVDU�TXH�HQ�HVWDV�UHJLRQHV�HO�GRPLQLR�LQFDLFR�QR�IXH�PX\�IpUUHR�\�DEDUFDWLYR��\�TXH�VH�WUDWDED
PiV�ELHQ�GH�XQD� ³FRH[LVWHQFLD�SDFtILFD´��/HV� LQWHUHVDED��SULPRUGLDOPHQWH��HO� IXQFLRQDPLHQWR�GH
VXV�FDPLQRV�SDUD�DVHJXUDU�ODV�FRPXQLFDFLRQHV�FRQ�&KLOH�

(O�VLJQR�PiV�QRWDEOH�GH� OD�SUHVHQFLD� LQFDLFD�HQ� OD�FRUGLOOHUD�HVWi�GDGR�SRU� ORV� OODPDGRV
VDQWXDULRV�GH�DOWXUD��TXH�VH�HVFDORQDQ�GHVGH�HO�VXU�GHO�3HU~�KDVWD�HO�FHQWUR�GH�&KLOH���6H�WUDWD�GH
WHPSOHWHV� SLUFDGRV�� HQ� RFDVLRQHV� FRQ� XQ� HQWHUUDWRULR� GH� XQ� LQGLYLGXR� MRYHQ� VDFULILFDGR
ULWXDOPHQWH��HQ�FXPEUHV�GH�PiV�GH������PHWURV�

(Q������XQ�JUXSR�GH�LQYHVWLJDGRUHV�VH�HQFRQWUy�DQWH�XQ�JUDQ�KDOOD]JR��$�������PHWURV�GH
DOWXUD��HQ�ODV�ODGHUDV�GHO�FHUUR�$FRQFDJXD��GHVFXEULHURQ�XQ�HQWHUUDWRULR�LQFDLFR�FRUUHVSRQGLHQWH
D� XQ� QLxR� GH� ��DxRV�� GRWDGR�GH� XQ� ULFR� DMXDU�� (O�PLVPR�HVWDED� FRQIRUPDGR�SRU� XQ� WRFDGR� GH
SOXPDV� GH� WXFiQ� \� JXDFDPD\R� \� XQ� FROODU� GH� SLHGUDV� PXOWLFRORUHV�� VLJQRV� GH� GLVWLQFLyQ� TXH
LQGLFDEDQ�VX��SHUWHQHQFLD�D�OD�QREOH]D�LQFDLFD��7DPELpQ�VH�HQFRQWUDURQ�GRV�XQFXV�±HVSHFLHV�GH
SRQFKRV� R� W~QLFDV�� WtSLFD� YHVWLPHQWD� DQGLQD� FRQ� ERUGHV� FHUUDGRV�� XQD�PDQWD� GH� DOJRGyQ� FRQ
DYHV�ERUGDGDV�\�RMRWDV�GH�ILEUDV�\�SHOR�KXPDQR��)XHUD�GHO�IDUGR�IXQHUDULR��HVSHFLH�GH�HQYROWRULR
FRQ�HO�TXH�VH�FXEUtD� ORV�PXHUWRV�HQ�EXVFD�GH�VX�FRQVHUYDFLyQ��VH�HQFRQWUDURQ�VHLV�HVWDWXLOODV�
WUHV� KXPDQDV� \� WUHV� OODPLWDV� \� XQD� FKXVSD� R� SHTXHxD� EROVD� FRQ� KRMDV� GH� FRFD�� DOLPHQWR
QHFHVDULR�SDUD�WUDQVLWDU�HO�OHQWR�FDPLQR�KDFLD�HO�PXQGR�GLYLQR�

(O� GRPLQLR� LQFDLFR GHVDSDUHFLy� V~ELWDPHQWH�� WUDV� ��� DxRV� GH� SHUPDQHQFLD� HQ� OD� UHJLyQ�
(UDQ� ORV� ~OWLPRV� WLHPSRV� GH� XQ� LPSHULR� TXH� GHVDSDUHFtD� FRQ� OD� FDtGD� GH� VX� ~OWLPR� VREHUDQR
$WDKXDOSD��HQ�HO�DxR������

(VWH� ILQDO� QR� DOWHUy� HO� GHVDUUROOR� \� FUHFLPLHQWR� GH� ODV� FXOWXUDV� ORFDOHV�� TXH� GXUDQWH� WUHV
GpFDGDV� PiV� FRQWLQXDURQ� FRQ� VXV� ULWRV� \� FRVWXPEUHV�� KDVWD� OD� IXQGDFLyQ� GH� ODV� SULPHUDV
FLXGDGHV��0HQGR]D��HQ������\�6DQ�-XDQ�HQ������

/DV�SREODFLRQHV�DERUtJHQHV�HQ�OD�pSRFD�GH�OD�FRQTXLVWD�KLVSiQLFD���6LJORV�;9,�;9,,,��

/RV� SXHEORV� TXH� FRQRFLHURQ� ORV� SULPHURV� HXURSHRV� IXHURQ� HO� SURGXFWR� GH� XQ� ODUJR� \
FRPSOLFDGR�SURFHVR�� �(OORV� WDPELpQ� WHQtDQ�VX�KLVWRULD�� �(Q�HO� ³SDtV�GH�&X\XP´��YDOOHV�GH�&DULD�
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+XHQWRWD�� GH� 8FR� \� -DXU~D�� YLYtDQ� SXHEORV� GHGLFDGRV� D� XQD� SHTXHxD� DJULFXOWXUD� SHUR
FRQVHUYDQGR� SDUWH� GHO� YLHMR� VXVWUDWR� FD]DGRU�UHFROHFWRU�� ORV� KXDUSHV�� (VWH� QRPEUH
SUREDEOHPHQWH� GHULYH� GHO� GH� VX� GLYLQLGDG� SULQFLSDO�� +XQXF� +XDU�� FX\D� VHGH� HVWDED� HQ� ODV
PRQWDxDV�� &RQVHUYDEDQ� XQ� DQWLJXR� LGLRPD� QR� DQGLQR�� GHO� TXH� VH� GLVWLQJXtDQ� GRV� GLDOHFWRV�
DOOHQWLDF HQ�HO�VXU�GH�6DQ�-XDQ�\�PLOOFD\DF HQ�HO�QRUWH�GH�0HQGR]D��(VWH�LGLRPD�VH�KD�SHUGLGR�
6X� GHVDSDULFLyQ� FRPR� HWQLD� VH� GHELy� D� OD� DFXOWXUDFLyQ�� DO� PHVWL]DMH� \�� VREUH� WRGR�� DO� WUDVODGR
IRU]DGR�GH�QXPHURVDV�GH�VXV�IDPLOLDV�D�6DQWLDJR�GH�&KLOH��SDUD�VHUYLU�HQ�GLYHUVRV�WUDEDMRV�D�ORV
HQFRPHQGHURV� HVSDxROHV�� $OOt� ORV� FRQRFLy� HO� SDGUH� /XLV� GH� 9DOGLYLD�� TXLHQ� KDFLD� HO� DxR� ����
FRPSXVR�OD�JUDPiWLFD�\��HO�YRFDEXODULR�GH�DPERV�GLDOHFWRV�KXDUSHV�

/D� ]RQD� GH� ODV� /DJXQDV� GH� *XDQDFDFKH� IXH� HO� iUHD� GH� UHIXJLR� GH� ORV� KXDUSHV� \� VXV
GHVFHQGLHQWHV� KDVWD� HQWUDGR� HO� VLJOR� ;,;�� %DOVDV� LQGLYLGXDOHV� GH� WRWRUD�� XWLOL]DGDV� SRU� ORV
SHVFDGRUHV�\�FD]DGRUHV�GH�DYHV��\�FDQDVWLOORV�GHFRUDGRV�FRQ�PDGHMDV�PXOWLFRORUHV�GH�ODQD��VRQ
SDUWH�GH�ODV�KXHOODV�TXH�HO�SUHVHQWH�D~Q�FRQVHUYD�GH�HOORV�

0iV�DO�VXU�GHO�5tR�'LDPDQWH�\D�QR�VH�KDEODED�HO�PLOOFD\DF�� �HV� OD� WLHUUD�GH� � ORV� OODPDGRV
SXHOFKHV�GH�&X\R��GHVLJQDFLyQ�JHQpULFD�GH�RULJHQ�DUDXFDQR��\D�TXH�SXHO�VLJQLILFD�³HVWH´�\�FKH�
³JHQWH´�� �(VWRV�KDELWDQWHV�HVWDEDQ�HPSDUHQWDGRV�FRQ� ORV� �SHKXHQFKHV� �³JHQWH�GH� ORV�SLQDUHV´��
WDO�HV�DVt�TXH�IXHURQ�SDXODWLQDPHQWH�FRQIXQGLGRV�FRQ�pVWRV��+DFLD��HO�VLJOR�;9,,,�VH�FDOLILFDED�GH
³SHKXHQFKHV´� D� ODV� WULEXV� GHO� VXU� GH�0HQGR]D�� SRVLEOHPHQWH� XQD� FRQIXVLyQ� FRQ� VXV� SDULHQWHV
SXHOFKHV�� DXQTXH� WDPELpQ� SXGR� LQIOXLU� HQ� HOOR� XQ� GHVSOD]DPLHQWR� GH� SREODFLyQ�� HV� GHFLU�� GH
SHKXHQFKHV�DUDXFDQL]DGRV�HQ�GLUHFFLyQ�DO�QRUWH�

%LEOLRJUDItD

B%iUFHQD�� -RDTXtQ�5REHUWR��/D� DUTXHRORJtD� SUHKLVWyULFD� GHO� � &HQWUR�2HVWH� DUJHQWLQR�� �3ULPHUD
SDUWH���(Q�;DPD� W�����������SS�������
B*RGR\��0DUtD�9HUyQLFD��/RV�+XDUSHV�\�VX�FXOWXUD��0XQLFLSDOLGDG�GH�0HQGR]D�������
B/DJLJOLD�� +XPEHUWR� $�� � $UTXHRORJtD� 3UHKLVWyULFD� GHO� $WXHO� \� GHO� 'LDPDQWH�� (Q� &UyQLFDV� GHO
7HUUXxR��1�����&LQWHU��0HQGR]D��������SS��������
B6FKRELQJHU�� -XDQ��/DV� WLHUUDV�&X\DQDV�� (Q�1XHYD�+LVWRULD� GH� OD�1DFLyQ�$UJHQWLQD�� 7RPR� ,� �/D
$UJHQWLQD�DERULJHQ���$FDGHPLD�1DFLRQDO� GH� OD�+LVWRULD��(GLWRULDO�3ODQHWD��%XHQRV�$LUHV��SS�� ����
����

/RV�SUHVHQWHV WH[WRV�VRQ�XQ�H[WUDFWR�GH�
�0HQGR]D�D�WUDYpV�GH�VX�KLVWRULD� ��5RLJ��$UWXUR��/DFRVWH��3DEOR�\�6DWODUL��0DUtD�&ULVWLQD��FRPSLODGRUHV�
0HQGR]D��������&DYLDU� %OXH�
�0HQGR]D��(FRQRPtD�\�&XOWXUD�� 5RLJ��$UWXUR��/DFRVWH��3DEOR�\�6DWODUL��0DUtD�&ULVWLQD��&RPSLODGRUHV�
0HQGR]D��������&DYLDU� %OXH�
&RS\ULJKW�(GLWRULDO�&DYLDU�%OXH
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