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0DUFHOR�)DFXQGR�%HUUHWWD 

/DERUDWRULR�GH�0HWDEROLWRV�%DFWHULDQRV��,QVWLWXWR�GH�0LFURELRORJtD�\�=RRORJtD�$JUtFROD��,0<=$���,QVWLWXWR�1DFLRQDO�GH�
7HFQRORJtD�$JURSHFXDULD��,17$� 

EHUUHWWD�PDUFHOR#LQWD�JRE�DU� 

/DV� UHODFLRQHV� HQWUH� PLFURRUJDQLVPRV� H� LQVHFWRV�

VRQ� HQRUPHPHQWH� YDULDGDV� \� FRPSOHMDV��

&RPSDUDWLYDPHQWH�FRQ�RWURV�PLFURRUJDQLVPRV�� ORV�

SDWyJHQRV� GH� LQVHFWRV� R� HQWRPRSDWyJHQRV� KDQ�

UHFLELGR�PD\RU� DWHQFLyQ� FRPR� REMHWRV� GH� HVWXGLR��

SRU� VX� LQFLGHQFLD� HQ� OD� VHULFXOWXUD� \� OD� DSLFXOWXUD��

+LVWyULFDPHQWH�� OD� HYROXFLyQ� GH� OD� SDWRORJtD� GH�

LQVHFWRV� FRPR�GLVFLSOLQD� FLHQWtILFD� HVWXYR� OLJDGD� DO�

GHVDUUROOR�GH� OD�PLFURELRORJtD�\�VXV�FRQWULEXFLRQHV�

DERQDURQ� OD� WHRUtD� GHO� RULJHQ� PLFURELDQR� GH� ODV�

HQIHUPHGDGHV�WUDQVPLVLEOHV������ 

/DV� LQYHVWLJDFLRQHV� IXQGDFLRQDOHV� GH� OD� SDWRORJtD�

GH� LQVHFWRV� HVWXYLHURQ� UHIHULGDV� D� ODV�

HQIHUPHGDGHV� LQIHFFLRVDV� TXH� GLH]PDEDQ� ODV�

SREODFLRQHV� GH� FUtD� GHO� JXVDQR� GH� VHGD��%RPE\[�

PRUL� ����� (O� LWDOLDQR� $JRVWLQR� %DVVL�� HQ� ������

GHPRVWUy� H[SHULPHQWDOPHQWH� TXH� OD� HQIHUPHGDG�

FRQRFLGD� FRPR� ³PXVFDUGLQD� EODQFD´�� HUD� FDXVDGD�

SRU� XQ� KRQJR� SRVWHULRUPHQWH� GHQRPLQDGR�

%HDXYHULD�EDVVLDQD�HQ�VX�KRQRU��(O�SULPHU�DJHQWH�

YLUDO�HVWXGLDGR�IXH�HO�YLUXV�GH�OR�SROLHGURVLV�QXFOHDU�

GH�%��PRUL��IDPLOLD�%DFXORYLULGDH���HQ�������GHELGR�

D� OD� SUHVHQFLD� HQ� ODV� ODUYDV� LQIHFWDGDV�� GH�

LQFOXVLRQHV� SROLpGULFDV� TXH� SRGtDQ� REVHUYDUVH� DO�

PLFURVFRSLR� ySWLFR�� DXQTXH� VX� QDWXUDOH]D� IXH�

GLOXFLGDGD� PXFKR� GHVSXpV�� /RXLV� 3DVWHXU� UHDOL]y�

HVWXGLRV� TXH� SHUPLWLHURQ� UHFRQRFHU� XQ�

PLFURVSRULGLR� FRPR� HO� DJHQWH� FDXVDO� GH� OD�

HQIHUPHGDG� GHO� JXVDQR� GH� VHGD� FRQRFLGD� FRPR�

³SHEULQH´� \� GHVDUUROODU� XQ� PpWRGR� GLDJQyVWLFR�� (Q�

����� ,VKLZDWD� DLVOy� XQ� EDFLOR� FDXVDQWH� GH� OD�

HQIHUPHGDG� GH� %�� PRUL� TXH� GHQRPLQy� VRWWR�

�FRODSVR�UHSHQWLQR���'LFKD�EDFWHULD�IXH�UHDLVODGD�HQ�

7KXULQJLD��$OHPDQLD��HQ������SRU�%HUOLQHU�\�SDVy�D�

OODPDUVH�%DFLOOXV�WKXULQJLHQVLV�� 

/RV� GHVFXEULPLHQWRV� PHQFLRQDGRV� LPSXOVDURQ� HO�

HVWXGLR�GH�ORV�HQWRPRSDWyJHQRV�SDUD�VX�DSOLFDFLyQ�

HQ� HO� FRQWURO� GH� SODJDV� DJUtFRODV� \� YHFWRUHV� GH�

HQIHUPHGDGHV�KXPDQDV�\�GH�DQLPDOHV�GRPpVWLFRV��

<D� HQ� ������ (OLH� 0HWFKQLNRII�� IXWXUR� DVRFLDGR� GH�

3DVWHXU� \� SUHPLR� 1REHO� GH� 0HGLFLQD�� UHDOL]y� ORV�

SULPHURV� HQVD\RV� SDUD� FRQWURODU� XQ� HVFDUDEDMR�

SODJD� GHO� WULJR� XWLOL]DQGR� HO� KRQJR� DFWXDOPHQWH�

FRQRFLGR�FRPR�0HWDUKL]LXP�DQLVRSOLDH�� 

/D� XWLOL]DFLyQ� GH� SDWyJHQRV� SDUD� FRQWURODU� SODJDV�

GH�LQVHFWRV�VH�FRQRFH�FRPR�³FRQWURO�PLFURELDQR´�\�

FRQVWLWX\H�XQD�IRUPD�GH�FRQWURO�ELROyJLFR��(O�FRQWURO�

PLFURELDQR� LQFOX\H� GRV� WLSRV� GH� HVWUDWHJLD� GH�
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XWLOL]DFLyQ� GH� SDWyJHQRV�� (O� FRQWURO� LQRFXODWLYR�

FRQVLVWH�HQ�LQFRUSRUDU�HO�SDWyJHQR�DO�DPELHQWH�SDUD�

ORJUDU� VX� HVWDEOHFLPLHQWR� HQ� OD� SREODFLyQ� GH� OD�

SODJD� \� DVt� ORJUDU� VX� UHGXFFLyQ� D� ODUJR� SOD]R� H�

LQFOXVR�� VX� FRQWURO� HQ� IRUPD� SHUPDQHQWH�� 3RU� RWUR�

ODGR��HO�FRQWURO� LQXQGDWLYR�VH�EDVD�HQ� OD�DSOLFDFLyQ�

GHO� SDWyJHQR� FRPR� XQ� LQVHFWLFLGD� TXtPLFR� SDUD�

ORJUDU� XQD� LQIHFFLyQ� PDVLYD� \� FRQVHFXHQWHPHQWH�

XQD�UiSLGD�GLVPLQXFLyQ�GH�OD�SREODFLyQ�GH�OD�SODJD�

HQ� IRUPD� WHPSRUDULD�� (VWD� ~OWLPD� KD� VLGR� OD�

HVWUDWHJLD�PiV�UHTXHULGD�� 

$� SHVDU� GH� VX� JUDQ� SRWHQFLDOLGDG� HO� FRQWURO�

PLFURELDQR�QR�IXH�H[SORWDGR�VLQR�KDVWD�OD�VHJXQGD�

PLWDG� GHO� VLJOR� ;;�� HQ� TXH� VH� GLIXQGLHURQ� ORV�

ELRLQVHFWLFLGDV� FRPHUFLDOHV�� HVSHFLDOPHQWH� ORV�

SURGXFWRV� IRUPXODGRV� D� EDVH� GH� %�� WKXULQJLHQVLV��

JUDFLDV� D� ORV� DYDQFHV� HQ� ORV� SURFHVRV�

IHUPHQWDWLYRV� GH� SURGXFFLyQ� HPSOHDGRV� HQ� OD�

LQGXVWULD�\�HQ�HO�FRQRFLPLHQWR�GH�ORV�SULQFLSLRV�TXH�

VXE\DFHQ� HQ� ODV� GLVWLQWDV� UHODFLRQHV� KRVSHGDQWH-

SDWyJHQR�� 

/RV� QLYHOHV� DFWXDOHV� GH� SURGXFFLyQ� DJUtFROD� QR�

SRGUtDQ� PDQWHQHUVH� VLQ� SURJUDPDV� GH� FRQWURO� GH�

LQVHFWRV�� ORV�FXDOHV�VH�EDVDQ�SULQFLSDOPHQWH�HQ� OD�

DSOLFDFLyQ� GH� LQVHFWLFLGDV� TXtPLFRV�� 6LQ� HPEDUJR��

HO� XVR� PDVLYR� GH� LQVHFWLFLGDV� TXtPLFRV� UHVXOWD�

LQFRQYHQLHQWH� HQ� YDULRV� DVSHFWRV�� WR[LFLGDG�

DPELHQWDO�� HUUDGLFDFLyQ� GH� HQHPLJRV� QDWXUDOHV� \�

HPHUJHQFLD�GH�SODJDV�UHVLVWHQWHV�SRU�VHOHFFLyQ��7DO�

VLWXDFLyQ�KD� OOHYDGR�D�XQ� UHSODQWHR�GH� ODV� WiFWLFDV�

GH� FRQWURO� SDUD� DGHFXDUODV� D� XQD� HVWUDWHJLD� GH�

PDQHMR�GH�SODJDV�TXH� LQWHJUHQ�HO� FRQWURO�TXtPLFR��

HO� XVR� GH� FXOWLYDUHV� UHVLVWHQWHV�� GLYHUVDV� SUiFWLFDV�

FXOWXUDOHV�\�HO�FRQWURO�ELROyJLFR��HVWH�~OWLPR�LQFOX\H�

HO� FRQWURO� PLFURELDQR�� DGHPiV� GHO� XVR� GH�

SUHGDGRUHV�\�SDUDVLWRLGHV������� 

/RV� HQWRPRSDWyJHQRV� SUHVHQWDQ� LPSRUWDQWHV�

YHQWDMDV�� VX� HVSHFLILFLGDG�� VX� FDSDFLGDG� GH�

PXOWLSOLFDFLyQ� \� GLVSHUVLyQ� QDWXUDO�� OD� EDMD�

SUREDELOLGDG� GH� DSDULFLyQ� GH� UHVLVWHQFLD� HQ� ORV�

LQVHFWRV� \� VX� LQRFXLGDG� SDUD� HO� KRPEUH� \� ORV�

RUJDQLVPRV�QR�EODQFR� 

/RV� HQWRPRSDWyJHQRV� SXHGHQ� FODVLILFDUVH� HQ� GRV�

PRGRV�GLVWLQWRV�GH�DFFLyQ�GH�DFXHUGR�D�OD�YtD�SRU�OD�

FXDO� SURGXFHQ� OD� LQIHFFLyQ�� SXGLHQGR� HVWDEOHFHUVH�

XQD� DQDORJtD� FRQ� ORV� LQVHFWLFLGDV� TXtPLFRV�� /RV�

YLUXV� \� EDFWHULDV� GHEHQ� VHU� LQJHULGRV� SDUD� HMHUFHU�

VX� DFFLyQ� SDWRJpQLFD�� PLHQWUDV� TXH� ORV� KRQJRV�

DFW~DQ� ³SRU� FRQWDFWR´�� \D� TXH� SHQHWUDQ� DO� LQVHFWR�

SULQFLSDOPHQWH�D�WUDYpV�GHO�WHJXPHQWR� 

(Q�HVWH�SXQWR�FDEH�PHQFLRQDU�TXH�%��WKXULQJLHQVLV�

SURGXFH� XQ� FULVWDO� SDUDVSRUDO� SURWHLFR� GXUDQWH� OD�

HVSRUXODFLyQ�� IRUPDGR� SRU� SURWHtQDV� FRQRFLGDV�

FRPR� &U\� �SRU� ³FU\VWDO´�� HQ� ODV� TXH� UDGLFD� OD�

DFWLYLGDG� WR[LFRJpQLFD� \� TXH� UHSUHVHQWDQ� OD� FDXVD�
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SULQFLSDO� TXH� GHWHUPLQD� OD� PRUWDOLGDG� HQ� ORV�

LQVHFWRV�TXH�LQJLHUHQ�HO�FRPSOHMR�HVSRUD-FULVWDO��(V�

SRU� HOOR� TXH� SDUD� LQFOXLU� HO� XVR� GH�%�� WKXULQJLHQVLV�

FRPR�HO�GH�RWUDV�HVSHFLHV�GH�EDFWHULDV�FULVWDOtIHUDV��

OD�GHILQLFLyQ�GH�FRQWURO�PLFURELDQR�VH�KD�H[WHQGLGR�

\� DEDUFD� QR� VRODPHQWH� OD� XWLOL]DFLyQ� GH�

PLFURRUJDQLVPRV� HQWRPRSDWyJHQRV� SDUD� HO� FRQWURO�

GH�SODJDV��VLQR�WDPELpQ�ORV�SURGXFWRV�GHULYDGRV�GH�

HOORV��&RQVLGHUDUHPRV�IXHUD�GH�HVWD�GHILQLFLyQ�D�ODV�

SODQWDV� WUDQVJpQLFDV� UHVLVWHQWHV� D� LQVHFWRV� TXH�

H[SUHVDQ�WR[LQDV�GH�%��WKXULQJLHQVLV� 

8Q� DVSHFWR� GHO� p[LWR� GH� ODV� SUiFWLFDV� GH� FRQWURO�

PLFURELDQR� UDGLFD� HQ� HO� XVR� GH� PLFURRUJDQLVPRV�

TXH� IRUPDQ� HVWUXFWXUDV� FRQ� FLHUWR� JUDGR� GH�

UHVLVWHQFLD� D� ODV� FRQGLFLRQHV� DPELHQWDOHV� GH� ORV�

HFRVLVWHPDV� DJUtFRODV�� SULQFLSDOPHQWH� D� OD�

GHVHFDFLyQ� \� TXH� UHVXOWDQ� DGHFXDGRV� SDUD� VHU�

DSOLFDGRV�PHGLDQWH�ODV�WpFQLFDV�TXH�VH�XWLOL]DQ�FRQ�

ORV� DJURTXtPLFRV� FRQYHQFLRQDOHV�� (Q� HVSHFLDO�� ORV�

EDFXORYLUXV�� TXH� VRQ� ORV� YLUXV�PiV� HPSOHDGRV� HQ�

FRQWURO� PLFURELDQR�� SURGXFHQ� XQD� PDWUL]� SURWHLFD�

TXH� SURWHJH� D� ORV� YLULRQHV� IRUPDQGR� FXHUSRV� GH�

RFOXVLyQ� FRQRFLGRV� FRPR� SROLHGURV� �HQ� ORV�

QXFOHRSROLHGURYLUXV�� R� JUiQXORV� �HQ� ORV�

JUDQXORYLUXV��� /RV� FXHUSRV� GH� RFOXVLyQ� VH�

VROXELOL]DQ�HQ�HO�LQWHVWLQR�GHO�KRVSHGDQWH��OLEHUDQGR�

ORV� YLULRQHV� LQIHFWLYRV�� HQ� IRUPD� DQiORJD� D� OD�

VROXELOL]DFLyQ� TXH� VXIUHQ� ORV� FULVWDOHV� GH� %��

WKXULQJLHQVLV�FRPR�SDVR�SUHYLR�D� OD�JHQHUDFLyQ�GH�

OD� WR[LQD� PDGXUD� SRU� DFFLyQ� GH� SURWHDVDV�

LQWHVWLQDOHV�� 3RU� VX� SDUWH� ORV� KRQJRV� PiV�

HPSOHDGRV� HQ� FRQWURO� PLFURELDQR� SHUWHQHFHQ� DO�

3K\OXP�$VFRP\FRWD�\�SURGXFHQ�FRQLGLRV�R�HVSRUDV�

DVH[XDOHV�� (VWRV� SURSiJXORV� UHTXLHUHQ� KXPHGDG�

SDUD� JHUPLQDU� \� SHQHWUDU� HO� WHJXPHQWR� GH� ORV�

LQVHFWRV�� SRU� OR� TXH� VX� HIHFWLYLGDG� GHSHQGH� HQ�

PD\RU�PHGLGD�GH�ODV�FRQGLFLRQHV�PLFURDPELHQWDOHV�

TXH�URGHDQ�D�ORV�LQVHFWRV�FRPSDUDGD�FRQ�OD�GH�ORV�

SDWyJHQRV�TXH�DFW~DQ�SRU�LQJHVWLyQ� 

(Q� FXDQWR� D� ODV� WpFQLFDV� GH� PXOWLSOLFDFLyQ�� ORV�

EDFROXYLUXV� VH� SURSDJDQ� LQ� YLYR�� HQ� ODUYDV� GH� ODV�

HVSHFLHV�VXVFHSWLEOHV�\�HQ�DOJXQRV�FDVRV�HQ�FXOWLYR�

GH� FpOXODV�� PLHQWUDV� TXH� ODV� FHSDV� GH� %��

WKXULQJLHQVLV� \� GH� KRQJRV� FRPR� %HDXYHULD�

EDVVLDQD� \�0HWDUKL]LXP� VSS�� SXHGHQ� FXOWLYDUVH� LQ�

YLWUR�� XWLOL]DQGR� XQD� YDULHGDG� GH� VXVWUDWRV�� OR� FXDO�

UHSUHVHQWD�XQD�YHQWDMD�SDUD�VX�SURGXFFLyQ�D�HVFDOD�

LQGXVWULDO� 

(Q� OD� DFWXDOLGDG� VH� UHTXLHUH� LPSXOVDU� EXHQDV�

SUiFWLFDV�DJUtFRODV�TXH�DVHJXUHQ�OD�VXVWHQWDELOLGDG�

GH� OD� SURGXFFLyQ� HQ� HO� WLHPSR� DQWH� HO� GHVDItR� GH�

LQWHQVLILFDU� OD�SURGXFFLyQ�SDUD�DWHQGHU� OD�GHPDQGD�

FUHFLHQWH� GH� DOLPHQWRV�� (OOR� LPSOLFD� TXH� OD�

SURGXFFLyQ� VHD� HFRQyPLFDPHQWH� UHQWDEOH��

DPELHQWDOPHQWH� VRVWHQLEOH� \� VRFLDOPHQWH�

DFHSWDEOH�� (VWRV� REMHWLYRV� IRUPDQ� SDUWH� GH� ORV�
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2EMHWLYRV� GH� 'HVDUUROOR� VRVWHQLEOH� GHFODUDGRV� SRU�

HO� 3URJUDPD� GH� ODV� 1DFLRQHV� 8QLGDV� SDUD� HO�

'HVDUUROOR� ����� (VWD� DJHQGD� SURPXHYH� HO� XVR� GH�

LQVXPRV�ELR-EDVDGRV��R�ELRLQVXPRV��SDUD�HO�VHFWRU�

DJUtFROD� GHQWUR� GH� ORV� FXDOHV� VH� HQFXHQWUDQ� ORV�

ELRLQVHFWLFLGDV� FRPR� SDUWH� GH� XQ� SRUWIROLR� PiV�

DPSOLR� GH� SURGXFWRV� EDVDGRV� HQ� PLFURUJDQLVPRV�

EHQpILFRV� �TXH� LQFOX\H� WDPELpQ� FRQWURODGRUHV� GH�

HQIHUPHGDGHV� \� SURPRWRUHV� GH� FUHFLPLHQWR� GH� ODV�

SODQWDV��� 

$� VX� YH]�� ORV� ELRLQVXPRV� UHVSRQGHQ� DO� PRGHOR�

HFRQyPLFR� TXH� SURSRQH� OD� ELRHFRQRPtD�� \D� TXH�

UHGXFHQ� OD� GHSHQGHQFLD� GH� UHFXUVRV� IyVLOHV� \� QR�

JHQHUDQ� UHVLGXRV� FRQWDPLQDQWHV� ����� (O� XVR� GH�

ELRLQVXPRV� DJUtFRODV� SRQH� HQ� IRFR� OD� LPSRUWDQFLD�

GH� SURWHJHU� OD� GLYHUVLGDG� PLFURELDQD� FRPR� IXHQWH�

GH�PDWHULD�SULPD�SDUD�VX�GHVDUUROOR�\�OD�QHFHVLGDG�

GH�DPSOLDU�QXHVWUR�FRQRFLPLHQWR�VREUH�ORV�VLVWHPDV�

\�SURFHVRV�QDWXUDOHV�LQYROXFUDGRV�SDUD�SRWHQFLDUORV�

HQ�ODV�SUiFWLFDV�DJUtFRODV�� 

'HVSXpV� GH� GpFDGDV� GH� HVWDQFDPLHQWR��

DFWXDOPHQWH� HO� PHUFDGR� GH� ELRSHVWLFLGDV� VH�

HQFXHQWUD� FUHFLHQGR� D� XQD� WDVD� ODUJDPHQWH�

VXSHULRU�D�OD�GH�ORV�SHVWLFLGDV�FRQYHQFLRQDOHV��(VWD�

WHQGHQFLD� UHVSRQGH� D� XQD� PD\RU� FRQFLHQFLD�

DPELHQWDO�GH�SDUWH�GH�SURGXFWRUHV�\�FRQVXPLGRUHV�

\�D�OD�QHFHVLGDG�GH�UHVSHWDU�ORV�QLYHOHV�GH�UHVLGXRV�

SHUPLWLGRV�GH�SODJXLFLGDV�SDUD�OD�H[SRUWDFLyQ�GH�ORV�

SURGXFWRV�DJUtFRODV� 

(Q�(VWDGRV�8QLGRV��HQ�������KDEtD� UHJLVWUDGRV�HQ�

OD� $JHQFLD� GH� 3URWHFFLyQ� GHO� 0HGLR� $PELHQWH�

�(3$��� ��� LQJUHGLHQWHV� DFWLYRV� URWXODGRV� SDUD� XVR�

FRQWUD� DUWUySRGRV� \� QHPDWRGRV�� EDVDGRV� HQ�

HVSHFLHV�FHSDV� GH�PLFURRUJDQLVPRV� R�PHWDEROLWRV�

GHULYDGRV�TXH�LQFOXtDQ����EDFWHULDV�����KRQJRV�\���

EDFXORYLUXV����� 

(Q�QXHVWUR�SDtV�� VH� UHDOL]DQ� LQYHVWLJDFLRQHV� VREUH�

HQWRPRSDWyJHQRV�GHVGH�KDFH�PiV�GH�WUHV�GpFDGDV�

\�VL�ELHQ��VH�KDQ� ORJUDGR� LPSRUWDQWHV�DYDQFHV�� ORV�

UHVXOWDGRV�QR�VH�UHIOHMDQ�HQ�HO�Q~PHUR�GH�SURGXFWRV�

UHJLVWUDGRV�� (O� 6HUYLFLR� 1DFLRQDO� GH� 6DQLGDG� \�

&DOLGDG�$JURDOLPHQWDULD� �6(1$6$��HV� OD�DXWRULGDG�

GH� DSOLFDFLyQ� SDUD� HO� UHJLVWUR� GH� ELRSODJXLFLGDV�

GLULJLGRV� DO� VHFWRU� DJURSHFXDULR�� $FWXDOPHQWH� VH�

KDOODQ� UHJLVWUDGRV� HQ� HO� 6(1$6$� GRV� SULQFLSLRV�

DFWLYRV�SDUD� FRQWURO� GH� LQVHFWRV��%�� WKXULQJLHQVLV�\�

HO� YLUXV� GH� OD� JUDQXORVLV� GH� &\GLD� SRPRQHOOD�

�&S*9�� ����� (VWH� HVFDVR� Q~PHUR� SXHGH� GHEHUVH��

HQWUH�RWUDV�FDXVDV��DO�HOHYDGR�FRVWR�GH�GHVDUUROOR�\�

UHJLVWUR�GH�ORV�SURGXFWRV�\�D�OD�GLILFXOWDG�GH�DFFHVR�

\�HO�WDPDxR�UHGXFLGR�GHO�PHUFDGR��&RQ�UHVSHFWR�DO�

&S*9� ORV� SULPHURV� HQVD\RV� GH� XVR� VH� OOHYDURQ� D�

FDER� HQ� SODQWDFLRQHV� GH� PDQ]DQD� HQ� 0HQGR]D��

FRQ�HO�UHJLVWUR�H[SHULPHQWDO�GH�OD�FHSD�&S*9-,17$

-����� /RV� SURGXFWRV� FRPHUFLDOHV� UHJLVWUDGRV�

DFWXDOPHQWH� HQ� XVR� EULQGDQ� UHVXOWDGRV�
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