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$FDED�GH�DGTXLULU�XQ�SURGXFWR�$TXDVSD��'LVSyQJDVH�D�
JR]DU�GHO�SODFHU�\�GHVFDQVR�TXH�VX�QXHYD�WLQD�OH�EULQGDUi�

(Q�HO�SUHVHQWH�GRFXPHQWR�HQFRQWUDUi�WRGR�OR�QHFHVDULR�
SDUD�HO�XVR��PDQWHQLPLHQWR�H�LQVWDODFLyQ��/H�VXJHULPRV�
OHHUOR�FXLGDGRVDPHQWH�DQWHV�GH�GHVHPSDFDU�VX�WLQD�

6LJD� SDVR� D� SDVR� ODV� LQVWUXFFLRQHV�� GH� OR� FRQWUDULR�
$TXDVSD�QR�SRGUi�KDFHUVH�UHVSRQVDEOH�GH�QLQJ~Q�GDxR�
FXLGDGR�SRU�XQD�PDOD�LQVWDODFLyQ�R�XQ�PDO�PDQHMR�

$O�GHVHPSDFDU�HYLWH�KDFHUOR�GH�PDQHUD�LQXVXDO�GHELGR�D�
TXH�HVWH�SURGXFWR�SUHVHQWD�FDUDFWHUtVWLFDV�VXPDPHQWH�
GHOLFDGDV�
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/D�IRUPD�SHUIHFWD�SDUD�UHODMDUVH�HQ�FDVD�GHVSXpV�GH�XQ�ODUJR�\�
GXUR�GtD�GH�WUDEDMR��&RQ�XQD�GH�QXHVWUDV�WLQDV��XVWHG�REWHQGUi�
WRGR� OR� TXH� GHVHD�� GLVHxR� YDQJXDUGLVWD�� YDORU�� HFRQRPtD� \�
UHQGLPLHQWR�

(Q� $TXDVSD� HO� FDPELR� QR� HV� VyOR� XQD� FRVD�� HV� WRGR� OR� TXH�
KDFHPRV��'H�OD�PDQHUD�TXH�IDEULFDPRV�QXHVWURV�SURGXFWRV��VX�
YDORU��DWHQFLyQ�\�SODFHU�TXH�OH�GDUi�VX�WLQD�HQ�ORV�SUy[LPRV�DxRV��
1XHVWUR�REMHWLYR�HV�KDFHU�TXH�XVWHG�WHQJD�PRPHQWRV�IHOLFHV�\�
VDOXGDEOHV�WRGRV�ORV�GtDV�GH�VX�YLGD�

/$�',)(5(1&,$�(6�(/�,03$&72

&DGD�P~VFXOR�QHFHVLWD�XQD�SUHVLyQ�HVSHFtILFD�SRU�OR�TXH�WHQGUi�
XQD�JUDQ�YDULHGDG�GH�SRWHQWHV�FKRUURV�GH�KLGURWHUDSLD�HQ�WRGDV�
ODV�WLQDV�GH�$TXDVSD�
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,16758&&,21(6�'(�6(*85,'$'�
$QWHV�GH�DFWLYDU�\�SRQHU�HQ�IXQFLRQDPLHQWR�HO�VLVWHPD�
GH�KLGURPDVDMH��OHD�D�GHWDOOH�HVWH�PDQXDO�GH�RSHUDFLyQ�

/D�WHPSHUDWXUD�GHO�DJXD�QR�GHEH�GH�H[FHGHU�ORV����&�
GHELGR�D�ODV�FDUDFWHUtVWLFDV�GHO�DFUtOLFR�GH�OD�IDEULFDFLyQ�
GH�OD�WLQD�

/D�LQVWDODFLyQ�GH�HVWH�VLVWHPD�D�OD�LQWHPSHULH�UHTXLHUH�
IRU]RVDPHQWH�GH�XQD�FDSD�R�FREHUWL]R�TXH�SURWHMD�GH�
ORV�UD\RV�VRODUHV�D�OD�WLQD�GHELGR�D�VXV�FDUDFWHUtVWLFDV�
GH�IDEULFDFLyQ�

3UHYLDPHQWH�UHDOLFH�ODV�LQVWDODFLRQHV�FRUUHVSRQGLHQWHV�
TXH�VH�UHTXLHUHQ�SDUD�KDFHU�XVR�\�SRGHU�DFWLYDU�OD�WLQD�
GH� KLGURPDVDMH�� /D� LQVWDODFLyQ� LQDGHFXDGD� GH� HVWH�
SURGXFWR� SXHGH� FDXVDU� GDxRV� ItVLFRV� D� SHUVRQDV��
DQLPDOHV� \� REMHWRV�� DWpQJDVH� D� OR� LQGLFDGR� HQ� HO�
SUHVHQWH�PDQXDO�GH�LQVWDODFLyQ�

3DUD�UHGXFLU�HO�ULHVJR�GH�DFFLGHQWHV��QR�SHUPLWD�TXH�ORV�
QLxRV�XWLOLFHQ�HO�VLVWHPD�GH�KLGURPDVDMH�D�PHQRV�TXH�
HVWpQ�EDMR�VXSHUYLVLyQ�GH�XQ�DGXOWR�GXUDQWH�VX�XVR��

(Q� FDVRV� SDUWLFXODUHV� �DQFLDQRV�� KLSHUWHQVRV��
FDUGLRSiWLFRV�� PXMHUHV� HPEDUD]DGDV� \� HQWHUPLV�� HV�
QHFHVDULR� VROLFLWDU� SHUPLVR� PpGLFR�� /D� GXUDFLyQ� GHO�
KLGURPDVDMH�DO�SULQFLSLR�GHEH�VHU�HQ�VHVLRQHV�FRUWDV�

(VWH�VLVWHPD�VH�GHEH�XVDU�VROR�SDUD�HO�ILQ�GHVWLQDGR��
(YLWH� HO� XVR� GH� DFFHVRULRV� QR� UHFRPHQGDGRV� SRU� OD�
PDUFD�IDEULFDQWH��7RGDV�ODV�WLQDV�GH�KLGURPDVDMH�SDVDQ�
SRU�FRQWURO�GH�FDOLGDG�\�HVWiQ�SUREDGRV�SDUD�YHULILFDU�
FXDOTXLHU� WLSR�GH�GHIHFWR�GH� IDEULFDFLyQ�� IXJDV�\�GH�
FXDOTXLHU�RWUR�WLSR�GH�IDOOD�GH�IXQFLRQDPLHQWR�

3UHFDXFLyQ��0DQWHQJD�HO�FDEHOOR�D�GLVWDQFLD�\�IXHUD�GHO�
DOFDQFH�GH� ODV� WRPDV�GH� VXFFLyQ��&XDQGR�HO� VLVWHPD�
HVWp�IXQFLRQDQGR�VH�UHFRPLHQGD�XVDU�JRUUD�GH�EDxR�

/H�UHFRPHQGDPRV�FRQWHPSOH�SODQHV�GH�UHXVR�SDUD�HO�
DJXD�HPSOHDGD�HQ�ODV�VHVLRQHV�GH�KLGURPDVDMH��
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&URPRWHUDSLD
0DJQHWRWHUDSLD
2]RQRWHUDSLD

)ORULD$TXDVSD

$FUtOLFR�6HQVDFU\O�FRQ�IyUPXOD�H[FOXVLYD�FRQ�
SURSLHGDGHV�H[FOXVLYDV�GH�$TXDVSD
5HIRU]DGR�FRQ�ILEUD�GH�YLGULR
5HFXELHUWR�WpUPLFR�FRQ�HVSXPD�GH�SROLXUHWDQR
%DVH�QLYHODGRUD�FRQ�QLYHODGRUHV�LQGHSHQGLHQWHV�
\�VLVWHPD�GH�DPRUWLJXDFLyQ�SDUD�OD�PRWRERPED
0RWRERPED�GH�����+3
��9HQWXU\�-HWV�H[WUD�JUDQGHV�GLULJLEOHV
���0LQL�-HWV�OXPEDUHV
��7RPDV�GH�DLUH�DMXVWDEOHV
��7RPD�GH�VXFFLyQ
��%RWyQ�GH�HQFHQGLGR
%ULGDV�GH�DFHUR�LQR[LGDEOH
��&DEHFHUDV�VLQWpWLFD�LPLWDFLyQ�SLHO
��'HVDJ�H�DXWRPiWLFR
��'HVYLDGRUHV�SDUD�HO�VLVWHPD�OXPEDU

&RORUHV�GH�FDEHFHUD�GLVSRQLEOHV

1HJUR $]XO &KRFRODWH
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%RWyQ�GH
HQFHQGLGR

6XSHU�
9HQWXU\�
-HWV&DEHFHUD

VLQWpWLFD
0LQL�-HWV
/XPEDUHV
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(V�SRVLEOH�TXH�GHVSXpV�GH�KDFHU�XVR�GH�OD�WLQD�GH�KLGURPDVDMH�
VH�SUHVHQWHQ� UHDFFLRQHV� FRPR� LUULWDFLyQ� HQ�RMRV� \�SLHO�� HVWR�
SRGUtD� VHU� D� FDXVD� GH� XQ� H[FHVR� HQ� HO� DJXD� GH� SURGXFWRV�
TXtPLFRV�FRPR�FORUR�\�EURPR�TXH�VRQ�XVDGRV�SDUD�SXULILFDUOD�\�
PDQWHQHUOD� HQ� EXHQ� HVWDGR� HO� PD\RU� WLHPSR� SRVLEOH�� 3DUD�
HYLWDU�OR�DQWHULRU��$TXDVSD�RIUHFH�OD�RSFLyQ�GH�VDQLWL]DFLyQ�SRU�
PHGLR�GH�R]RQR�\�OX]�89�

(Q�OD�SXULILFDFLyQ�GH�DJXD�SRU�PHGLR�GH�R]RQR�VH�REWLHQH�DJXD�
OLPSLD� \D� TXH� HO� R]RQR� HV� XQ� DQWLR[LGDQWH�� VLQ� HPEDUJR� OD�
PROpFXOD�GH�R]RQR�WLHQH�XQD�YLGD�FRUWD��SRU�HVD�UD]yQ�XVWHG�
WRGDYtD� WHQGUi� TXH� XWLOL]DU� SURGXFWRV� GHVLQIHFWDQWHV�
DGLFLRQDOHV�SHUR�HQ�XQD�PHQRU�FDQWLGDG�\�IUHFXHQFLD�

/8=�89

/D�GHVLQIHFFLyQ�89�HV�XQ�SURFHVR�QR�TXtPLFR�SDUD�GHVLQIHFWDU�
HO�DJXD�GH�VX�6SD��6H�WUDWD�GH�XQ�UD\R�GH�OX]�JHUPLFLGD�GH�DOWD�
LQWHQVLGDG� TXH� DOWHUD� R� LQWHUUXPSH� HO� $'1� R� $51� GH�
RUJDQLVPRV�HVSHFtILFRV��FRPR�ODV�DOJDV��EDFWHULDV��HWF�

(O� VLVWHPD� GH� R]RQR� \� OX]� 89� HVWi� LQVWDODGR� HQ� OD� WXEHUtD�
XWLOL]DGD�SDUD�HO�VLVWHPD�GH�FLUFXODFLyQ�GH�VX�6SD��

0DQXDO�GH�8VXDULR
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0,1,�-(7�/80%$5

0,1,�-(7�/80%$5

(O�MHW�JLUDWRULR�EULQGD�XQ�PDVDMH�GLUHFWR�\�PiV�
FRQFHQWUDGR� SRU� VXV� FDUDFWHUtVWLFDV� VXDYHV��
SXOViWLOHV� \� JLUDWRULDV� FRORFDGR� HQ� IRUPD�
HVWUDWpJLFD�SDUD�HVSDOGD�\�KRPEURV��

-(76��(;75$�*5$1'(

�1XHVWURV�MHWV�FHUWLILFDGRV�\�SDWHQWDGRV�OH�GDQ�OD�JDUDQWtD�GH�
SHUVRQDOL]DU�FRPSOHWDPHQWH�VX�PDVDMH�

0DQXDOPHQWH� XVWHG� SXHGH� FDPELDU� OD� GLUHFFLyQ�� SUHVLyQ� \�
VDOLGD�GH�DJXD�FRQ�VROR�PDQLSXODU� OD�ERTXLOOD�GH�FDGD�-HW��
ORJUDQGR�FRQ�HVWR�HO�QLYHO�GH�UHODMDFLyQ�ySWLPR�HQ�VX�PDVDMH�
GH�KLGURWHUDSLD��
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/D�0DJQHWRWHUDSLD�FRQVLVWH�HQ�OD�DSOLFDFLyQ�GH�FDPSRV�
PDJQpWLFRV�SDUD�HO�WUDWDPLHQWR�GH�GRORUHV�FUyQLFRV�H�
LQIODPDFLyQ�� DVt� FRPR� GH� RWURV� SDGHFLPLHQWRV�� /RV�
FDPSRV� PDJQpWLFRV� FXLGDGRVDPHQWH� FDOFXODGRV� \�
FRORFDGRV� HQ� FDGD� XQD� GH� HVWDV� WLQDV� IDYRUHFHQ� OD�
HOLPLQDFLyQ�GH�WR[LQDV�\�RWUDV�VXEVWDQFLDV�DFXPXODGDV�
HQ�ORV�WHMLGRV�LQIODPDGRV��UHGXFLHQGR�QRWDEOHPHQWH�HO�
GRORU�GHVGH�OD�SULPHUD�VHVLyQ� 0DJQHWRWHUDSLD

0$*1(727(5$3,$
0DQXDO�GH�8VXDULR
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(O�RULJHQ�VH�UHPRQWD�D�OD�PHGLFLQD�WUDGLFLRQDO�GH�OD�
,QGLD��&KLQD�\�*UHFLD��(V�XQ�PpWRGR�GH�DUPRQL]DFLyQ�
\�GHO�ELHQHVWDU�QDWXUDO��&DGD�FRORU�FRUUHVSRQGH�D�XQD�
YLEUDFLyQ� FRQ� VX� YHORFLGDG� LQGLYLGXDO�� ORQJLWXG� GH�
RQGD�R� ULWPR��6X� LQIOXHQFLD�HV� WDQ� ULFD� WDQWR� ItVLFR�
FRPR� SVLFROyJLFR� \� HPRFLRQDO�� SHUPLWH� D� QXHVWUD�
HQHUJtD�YLWDO�DOFDQ]DU�XQ�QLYHO�GH�DXWR�VDQDFLyQ�

��&2/25(6�'(�/8=�
',6321,%/(6

&URPRWHUDSLD

&52027(5$3,$�
�23&,21$/�
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/D�WRPD�GH�VXFFLyQ�HV�HO�DFFHVRULR�D�WUDYpV�GHO�FXDO�VH�
UHDOL]D�OD�UHFLUFXODFLyQ�GHO�DJXD�GH�OD�WLQD�D�OD�PRWRERPED�
\�GH�HVWD�D�ORV�MHWV�

35(&$8&,Ä1�

12� 2%6758<$� /$� 720$� '(� 68&&,Ä1� '85$17(� (/�
862�'(/� 6,67(0$�� $/(-(� &8$/48,(5� 3$57(�'(� 68�
&8(532�$�&8$/48,(5�2752�2%-(72�48(� 38',(6(�
2%6758,5�(/�)/8-2�'(/�$*8$��6(�5(&20,(1'$�86$5�
*2552�'(�%$f2�
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/DV�WRPDV�GH�DLUH�WUDEDMDQ�PHGLDQWH�HO�DLUH��YDFLR��
TXH�VH�JHQHUD�DO� OLEHUDU�SUHVLyQ��(VWD�SUHVLyQ�HV�
OLEHUDGD�JLUDQGR�ODV�ERTXLOODV�GH�GLFKDV�WRPDV��D�
PD\RU� DSHUWXUD� PD\RU� HQWUDGD� GH� DURPD� DO�
VLVWHPD�GH�KLGURPDVDMH�GXUDQWH�VX�XVR��$�PHQRU�
DSHUWXUD�PHQRU�HQWUDGD�GH�DURPD�DO�VLVWHPD�

(V�LPSRUWDQWH�VDEHU�TXH�D�PD\RU�DSHUWXUD�GH�ODV�
ERTXLOODV�GH�ODV�WRPDV�GH�DLUH��VH�JHQHUDUi�PD\RU�
SUHVLyQ�GH�FKRUUR�GHO�KLGURPDVDMH�VLQ�LPSRUWDU�VL�
HVWi�HQ�SULPHUD�R�VHJXQGD�YHORFLGDG��

$EULU

0iV�DURPD
0D\RU�SUHVLyQ

&HUUDU

0HQRV�DURPD
0HQRU�SUHVLyQ

0DQXDO�GH�8VXDULR
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'HVGH�KDFH�PLOHV�GH�DxRV��VH�XWLOL]D�HO�SRGHU�SUHYHQWLYR�\�
FXUDWLYR� GH� ODV� SODQWDV� SDUD� SURPRYHU� OD� EXHQD� VDOXG��
7RGDV�ODV�FXOWXUDV�DOUHGHGRU�GHO�PXQGR�\�D�WUDYpV�GH�ORV�
WLHPSRV�KDQ�XWLOL]DGR�GLIHUHQWHV� WLSRV�GH�SODQWDV� FRPR�
EDVH�GH�VXV�SUiFWLFDV�PHGLFLQDOHV�

/RV�DFHLWHV�HVHQFLDOHV�DURPiWLFRV�D\XGDQ�D�VXVWHQWDU� OD�
FDSDFLGDG� GHO� FXHUSR� KXPDQR� SDUD� PDQWHQHU� XQD�
FRQGLFLyQ�HVWDEOH��HTXLOLEUDGD�\�UHODMDQWH��/RV�RORUHV�VRQ�HO�
UHVXOWDGR�GH�PROpFXODV�YROiWLOHV�TXH�IORWDQ�HQ�HO�DLUH�\�TXH�
HQWUDQ�SRU�QXHVWUDV�YtDV�QDVDOHV�FXDQGR�ODV�DVSLUDPRV��VX�
SHUFHSFLyQ�RFXUUH�FXDQGR�HO�PHQVDMH�HV�UHFLELGR�SRU�HO�
KLSRWiODPR�� TXH� D� VX� YH]� OR� HQYtD� D� RWUDV� SDUWHV� GHO�
FHUHEUR�� 8Q� EDxR� GH� LQPHUVLyQ� HQ� DFHLWHV� HVHQFLDOHV�
DURPiWLFRV� WLHQH� XQ� HIHFWR� UHQRYDGRU� \� WUDQTXLOL]DQWH��
(VWRV�DFHLWHV�IRUPDQ�XQD�SHOtFXOD�VREUH�OD�VXSHUILFLH�GHO�
DJXD� \� TXH� SRU� VX� WHPSHUDWXUD� D\XGD� D� TXH� VHDQ�
SDUFLDOPHQWH�DEVRUELGRV�SRU�OD�SLHO��6X�DFFLyQ�HVSHFtILFD�
GHSHQGHUi�GHO�DFHLWH�TXH�VH�XWLOLFH�

(XFDOLSWR��'H�DFFLyQ�HQHUJpWLFD�\LQ��ÇWLO�HQ�DIHFFLRQHV�GH�
ODV� YtDV� UHVSLUDWRULDV�� IOXLGLILFDQWH�� DQWLSDUDVLWDULR��
DQWLUUHXPiWLFR�� DQWLIHEULO� \� HVWLPXODQWH�� (V� XQ� DFHLWH�GH�
LQYLHUQR�ELHQ�FRFLGR�\�TXH�WUDGLFLRQDOPHQWH�HV�XVDGR�SRU�
VX�DURPD�SHQHWUDQWH�TXH�GHVSHMD�\�OLPSLD�LPSXUH]DV��

&HGUyQ�\ODQJ�� 'H� DFFLyQ� HQHUJpWLFD� \LQ�� ,GHDO� FRPR�
DIURGLVtDFR��DQWLGHSUHVLYR��VHGDQWH�QHUYLRVR��KLSRWHQVLYR��
WyQLFR�\�HVWLPXODQWH�GH�OD�FLUFXODFLyQ��

0XVN�� ÇWLO� SDUD� FUHDU� XQ� DPELHQWH� DGHFXDGR�� \D� TXH�
GHVSLHUWD�OD�VHQVXDOLGDG�\�OD�DWUDFFLyQ�ItVLFD��

6HQVXDO�� 'H� DFFLyQ� HQHUJpWLFD� \LQ� \� \DQJ�� ,GHDO� SDUD�
HPSUHQGHU�XQD�WDUHD�TXH�UHTXLHUD�FUHDWLYLGDG��GHVSLHUWD�
OD� FDSDFLGDG� SDUD� FUHDU� EHOOH]D� \� DGTXLULU� ELHQHVWDU��
HQWXVLDVPR��RSWLPLVPR�\�FRQFHQWUDFLyQ�

$520$7(5$3,$

0DQXDO�GH�8VXDULR

)ORULD$TXDVSD
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$520$7(5$3,$

0HGLWDFLyQ�� 'H� DFFLyQ� HQHUJpWLFD� \LQ� \� \DQJ�� ÇWLO� SDUD�
FHOXOLWLV�� KLQFKD]yQ�� HVWUpV� \� DJRWDPLHQWR�� (V� XQ� DFHLWH�
UHIUHVFDQWH� TXH� HTXLOLEUD� OD� UHODFLyQ� PHQWH� FXHUSR��
7DPELpQ�H[FHOHQWH�SDUD�HO�FXLGDGR�GH�OD�SLHO�

1~QFD� LQJHULU� ORV�DFHLWHV�HVHQFLDOHV�D�PHQRV�TXH�VHDQ�
UHFHWDGRV�SRU�XQ�PpGLFR�

1R� XWLOL]DU� ORV� DFHLWHV� HVHQFLDOHV� HQ� EHEHV�� SHUVRQDV�
HPEDUD]DGDV� R� TXH� VXIUDQ� GH� HSLOHSVLD�� DVPD� R� DOWD�
SUHVLyQ�VLQ�HO�FRQVHQWLPLHQWR�PpGLFR�

1R�SHUPLWLU�TXH�HO�DFHLWH�HVHQFLDO�HQWUH�HQ�ORV�RMRV��6L�HVWR�
RFXUUH�HQMXDJXH�GXUDQWH����PLQXWRV�FRQ�DJXD�IUtD��6L�OD�
LUULWDFLyQ�SHUVLVWH�FRQVXOWH�D�XQ�HVSHFLDOLVWD�

0DQWHQJD�HO�SDTXHWH�GH�DURPDWHUDSLD�HQ�OXJDUHV�IUHVFRV��
VHFRV�\�IXHUD�GHO�DOFDQFH�GH�ORV�QLxRV�

,16758&7,92

���6HOHFFLRQH� OD� IUDJDQFLD�GHVHDGD�GH� ORV���DURPDV�TXH�
FRQWLHQH�HO�SDTXHWH�GH�DURPDWHUDSLD�

���5HWLUH�OD�HQYROWXUD�TXH�SURWHJH�HO�FDUWXFKR�\�FRQVHUYHOD�
SDUD�LQWURGXFLU�GHVSXpV�HO�FDUWXFKR�YDFtR�GH�UHSRVLFLyQ�

���*LUH�\�UHWLUH�OD�WDSD�GH�OD�WRPD�GH�DLUH�

��� ,QWURGX]FD� HO� FDUWXFKR� GH� DURPDWHUDSLD� HQ� SRVLFLyQ�
YHUWLFDO�HQ�OD�WRPD�GH�DLUH�

���&RORTXH�OD�WDSD�GH�OD�WRPD�GH�DLUH�JLUDQGR�SDUD�JXDUGDU�
HO�SDVR�GHO�DLUH�SDUD�DFWLYDU�HO�VLVWHPD�GH�DURPDWHUDSLD�

���*LUH�OD�ERTXLOOD�D�FHUUDGR��GHVSXpV�JUDG~H�OD�ERTXLOOD�GH�
PHQRV�D�PiV�SDUD�SHUPLWLU�HO�SDVR�PRGHUDGR�GHO�VLVWHPD�
GH� DURPDWHUDSLD� GXUDQWH� HO� IXQFLRQDPLHQWR� GH�
KLGURPDVDMH��

0DQXDO�GH�8VXDULR
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$EULU ,QWURGXFLU &HUUDU�SHUPLWLHQGR
FLUFXODFLyQ�GHO�DLUH

$LUH

&RQVHUYH�OD
HQYROWXUD

,16758&7,92

���� 3DUD� DQXODU� HO� IXQFLRQDPLHQWR� GHO� VLVWHPD� GH�
DURPDWHUDSLD�JLUH�D�FHUUDGR�OD�HQWUDGD�GH�DLUH�

����3DUD�VXVWLWXLU�HO�FDUWXFKR�YDFtR��QR�UHFDUJDEOH���
UHWLUH�OD�WDSD�GH�OD�WRPD�GH�DLUH�X�H[WUiLJDOR�SDUD�VX�
UHSRVLFLyQ�

����(O�HVTXHPD�HMHPSOLILFD�HO�IXQFLRQDPLHQWR�GH�OD�
UHFLUFXODFLyQ� GHO� VLVWHPD� GH� DURPDWHUDSLD� HQ�
FRQMXQWR�FRQ�HO�KLGURPDVDMH�

6L�UHTXLHUH�PiV�FDUWXFKRV�GH�DURPDWHUDSLD��SXHGH�
FRPSUDUORV�HQ�QXHVWUDV�RILFLQDV�JHQHUDOHV��

��

5HFLUFXODFLyQ�GHO
VLVWHPD

0DQXDO�GH�8VXDULR

)ORULD$TXDVSD



'HVYLDGRU�HQ�HVWD�SRVLFLyQ
IXQFLRQDQ�WRGRV�ORV�MHWV�LQIHULRUHV

'HVYLDGRU�HQ�HVWD�SRVLFLyQ
IXQFLRQDQ�VROR�ORV�PLQL�MHWV�
LQIHULRUHV

'HVYLDGRU�HQ�HVWD�SRVLFLyQ
IXQFLRQDQ�VROR�ORV�MHWV�H[WUD
JUDQGHV�LQIHULRUHV

0DQXDO�GH�8VXDULR

'(69,$'25(6)ORULD$TXDVSD

��



��

0DQXDO�GH�8VXDULR

'(69,$'25(6

'HVYLDGRU�GHUHFKR�HQ�HVWD�SRVLFLyQ
IXQFLRQDQ�WRGRV�ORV�MHWV�VXSHULRUHV

'HVYLDGRU�GHUHFKR�HQ�HVWD�
SRVLFLyQ�IXQFLRQDQ�VROR�ORV�PLQL�
MHWV�VXSHULRUHV

'HVYLDGRU�GHUHFKR�HQ�HVWD�
SRVLFLyQ�IXQFLRQDQ�VROR�ORV�MHWV�
H[WUD�JUDQGHV�VXSHULRUHV

)ORULD$TXDVSD



$ELHUWR

&HUUDGR

'5(1$-(

��

3DUD� GUHQDU� HO� DJXD� GH� OD� WLQD� GHVSXpV� GH� VX� XVR�
SUHVLRQH�HO�ERWyQ�GHO�GHVDJ�H��SXVK��TXH�VH�ORFDOL]D�HQ�
HO�IRQGR�GH�OD�WLQD�

(V�PX\�LPSRUWDQWH�PDQWHQHU�OD�WLQD�HQ�VX�QLYHO�GH�DJXD��
FRQ� HO� ILQ� GH� KLGUDWDU� OD� SODFD� VHQVDFU\O� \� HO� VLVWHPD�
SHULPHWUDO�GH�PDQJXHUHR�

(Q�HO�FDVR�TXH�VH�WHQJD�SODQHDGR�QR�XVDU�OD�WLQD�SRU�XQ�
ODUJR� SHUtRGR� GH� WLHPSR� VH� UHFRPLHQGD� VHFDUOD� SRU�
FRPSOHWR�

0DQXDO�GH�8VXDULR

)ORULD$TXDVSD
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$UHQD���� 5RMR�&HUH]D��� 5RVD�&ODUR���� 9HUGH�(VPHUDOGD��� 6DOPRQ����

+XHVR���� %HLJH���� $]XO��$GULiWLFR��� 5RVD�)UHVD���� 9HUGH�&ODUR���

5RVD�)XHUWH���� 1HJUR���� $]XO�FREDOWR��� 9HUGH�WXUTXHVD��� &RUDO����

$]XO�FODUR��� 3ODWLQR���� %HLJH�1XHYR���� %ODQFR����$]XO�FRORQLDO���

0DQXDO�GH�8VXDULR

)ORULD$TXDVSD
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3DUD� FXDOTXLHU� DFODUDFLyQ� R� GXGD� WpFQLFD� GH� VX� WLQD� GH�
KLGURPDVDMH��FRQVXOWH�D�QXHVWUR�GHSDUWDPHQWR�WpFQLFR�

(Q� FDVR� GH� GHVSHUIHFWR� R� PDO� IXQFLRQDPLHQWR� GHO�
SURGXFWR� GXUDQWH� HO� SHUtRGR� GH� JDUDQWtD� GLULJLUVH�
H[FOXVLYDPHQWH�DO�SHUVRQDO�WpFQLFR�DXWRUL]DGR��/D�ILUPD�QR�
UHVSRQGH� SRU� ORV� GDxRV� HYHQWXDOHV� FDXVDGRV� SRU�
SURGXFWRV�R�UHSDUDFLRQHV�LQDSURSLDGDV�

1R� KD\� SLH]DV� FX\R� PDQWHQLPLHQWR� SXHGD� HIHFWXDU� HO�
XVXDULR��1R�LQWHQWH�HIHFWXDU�HO�PDQWHQLPLHQWR�GHO�VLVWHPD�
GH�FRQWURO��FRPXQtTXHVH�FRQ�VX�YHQGHGRU�R�SURYHHGRU�GH�
VHUYLFLRV� GH� PDQWHQLPLHQWR� SDUD� REWHQHU� D\XGD�� 6LJD�
WRGDV� ODV� LQVWUXFFLRQHV� GHO� PDQXDO� GH� XVXDULR� SDUD� ODV�
FRQH[LRQHV�HOpFWULFDV�

/D� LQVWDODFLyQ� GHEH� VHU� UHDOL]DGD� SRU� XQ� HOHFWULFLVWD�
FDOLILFDGR� \� ODV� FRQH[LRQHV� D� WLHUUD� ItVLFD� GHEHQ� VHU�
HIHFWXDGDV�FRUUHFWDPHQWH�D�XQD�YDULOOD�GH�FRSSHUZHOG�

0DQXDO�GH�8VXDULR

)ORULD$TXDVSD

César Hernández Gutiérrez



��PP�
1HXWUR

)DVH��

7LHUUD�ItVLFD

���&RQH[LyQ�HOpFWULFD
����9��FRQ�FDEOH�GHO
1����FRQ�WLHUUD�ItVLFD
FRQHFWDGD�D�XQD
YDULOOD�FRSSHUZHOG�

���7RPD�GH�DJXD�SDUD
OOHQDGR�GH�OD�7LQD��
�$JXD�FDOLHQWH�R�IUtD��
GH�XQD�SXOJDGD�

���5HJLVWUR�GH�GHVDJ�H
SDUD�YDFLDGR�GH�OD�7LQD
GH�XQD�SXOJDGD�

',0(16,21(6

��

6HUi�QHFHVDULR�SURSRUFLRQDU�WUHV�HOHPHQWRV�
LPSRUWDQWHV�\�DO�DOFDQFH�GHO�iUHD�GHO�HTXLSR

SDUD�HO�IXQFLRQDPLHQWR�GH�OD�WLQD�

0DQXDO�GH�8VXDULR

)ORULD$TXDVSD
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'HVDJ�H

$JXD�FDOLHQWH



',0(16,21(6

(O� FOLHQWH� GHEHUi� FRQVLGHUDU� TXH� HO� DJXD� IULD� \� FDOLHQWH� \D� GHEHQ� HVWDU�
PH]FODGDV�\�FRQWURODGDV�SRU�PHGLR�GH�OODYHV�VHSDUDGDV�R�XQ�PRQRPDQGR�
SDUD�VHU�FRQHFWDGDV�DO�MHW�GH�OOHQDGR�GH�OD�WLQD�GH�KLGURPDVDMH�

2EVHUYH�WDPELpQ�OD�FRQH[LyQ�GHO�UHERVDGHUR�\�HO�GHVDJ�H�SXVK�DO�UHJLVWUR�GH�
GUHQDMH�GHO�OXJDU�HQ�GRQGH�VH�LQVWDODUi�OD�WLQD��(O�GLDJUDPD�WDPELpQ�PXHVWUD�
OD�XELFDFLyQ�GH�OD�DOLPHQWDFLyQ�HOpFWULFD�

��

0DQXDO�GH�8VXDULR

)ORULD$TXDVSD

'HVDJ�H�
SXVK

5HJLVWUR�GH
GUHQDMH

$JXD�
PH]FODGD

$OLPHQWDFLyQ�
HOpFWULFD



',0(16,21(6

3(5À0(7526�'(�,167$/$&,Ä1

0HGLGDV�������P��GH�DQFKR�;������P��GH�ODUJR�;������P��GH�
SURIXQGLGDG�\������P��GH�DOWXUD�WRWDO�
&DSDFLGDG�GH�DJXD�DSUR[LPDGD�GH�����OLWURV�

��

0DQXDO�GH�8VXDULR

)ORULD$TXDVSD
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5(9,6,Ä1
$QWHV�GH�OD�LQVWDODFLyQ��FRQR]FD�ODV�GLPHQVLRQHV�\�SDUWHV�
GH� VX� WLQD� \� SUHVpQWHOR� HQ� GRQGH� GHVHD� FRORFDUOR�� /D�
LQVWDODFLyQ� GH� HVWH� VLVWHPD� DO� LQWHPSHULH� UHTXLHUH�
IRU]RVDPHQWH�GH�XQD�FDSD�R�FREHUWL]R�TXH�SURWHMD�GH�ORV�
UD\RV� VRODUHV� D� OD� WLQD� GHELGR� D� VXV� FDUDFWHUtVWLFDV� GH�
IDEULFDFLyQ�

(V� LPSRUWDQWH�TXH�HO�iUHD�GRQGH�VH�YD�D� LQVWDODU� OD�WLQD��
FXPSOD�FRQ�XQD�VXSHUILFLH�SODQD�OLEUH�GH�SHQGLHQWHV�\�GH�
FXDOTXLHU�WLSR�GH�KXPHGDG�

6DTXH�OD�WLQD�GHO�HPSDTXH�UHWLUDQGR�HO�IOHMH��&RORTXH�OD�WLQD�
HQ� XQ� iUHD� SODQD� SDUD� UHDOL]DU� OD� SUXHED� GH� LQVSHFFLyQ�
ItVLFD� GH� IXQFLRQDPLHQWR� GH� VXV� FRPSRQHQWHV�� 5HYLVH�
ItVLFDPHQWH� ODV� FRQH[LRQHV� GH� OD� WLQD� �PDQJXHUDV�
SHULPHWUDOHV�� OXPEDUHV� \� QHXPiWLFD�� HVWDV� GHEHQ� HVWDU�
XQLGDV�\�SHJDGDV�SRU�RWUR�FRPSRQHQWH�\D�VHD�VXFFLyQ��
MHWV��ERWyQ��WRPD�GH�DLUH�R�PRWRERPED�

/OHQH� OD� W LQD� \� RSULPD� HO� ERWyQ� QHXPiWLFR� GH�
HQFHQGLGR�DSDJDGR� SDUD� DFWLYDU� HO� KLGURPDVDMH� \�
YHULILTXH� TXH� WRGRV� \� FDGD� XQR� GH� ORV� FRPSRQHQWHV�
IXQFLRQHQ�LQGLYLGXDOPHQWH��HQ�VX�WLSR��\�HQ�FRQMXQWR�

(O� IXQFLRQDPLHQWR�VH�DSUHFLD�FRQ� OD�H[SXOVLyQ�GH�DLUH�\�
DJXD�FRPELQDGD�WHQLHQGR�VDOLGD�SRU�ORV�MHWV�

/RV� VXSHU� YHQWXU\� MHWV� GHEHQ� FHUUDUVH� LQGLYLGXDOPHQWH�
SUHVLRQDQGR�FRQ�FXLGDGR�HO�YHQWXU\��DGHQWUR�̈ �DIXHUD��
$SDJXH�\�HQFLHQGD�HO�ERWyQ�QHXPiWLFR�YDULDV�YHFHV�SDUD�
UHYLVDU� HO� DUUDQTXH� \� DFWLYDFLyQ� GHO� VLVWHPD� GH�
FURPRWHUDSLD�

3RU�~OWLPR�UHYLVH�H�LQVSHFFLRQH�TXH�OD�WLQD�HQ�HO�VLVWHPD�
SHULPHWUDO�GH�ODV�PDQJXHUDV�QR�SUHVHQWH�IXJDV�GH�DJXD�
127$�� HQ� FDVR� GH� TXH� HO� VSD� QR� FXPSOD� FRQ� OR� DTXt�
PHQFLRQDGR�HQ�XQR�R�PiV�SDVRV�GH�LQVSHFFLyQ�FRQWDFWH�D�
VX� GLVWULEXLGRU� LQPHGLDWDPHQWH� FRQ� IDFWXUD� HQ� PDQR��
PRGHOR�GH�WLQD�\�SHGLGR�

'H�DSUREDU�OD�UHYLVLyQ�FRQWLQ~H�FRQ�ODV�LQGLFDFLRQHV�TXH�VH�
HQFXHQWUDQ�HQ�HVWH�GRFXPHQWR�

$TXDVSD�6LJOR�����6�$��GH�&�9��QR�VH�KDFH�UHVSRQVDEOH�SRU�
GHIHFWRV�FDXVDGRV�SRU�HO�PDO�PDQHMR�\�PDOD�LQVWDODFLyQ�GH�
VX�WLQD�

0DQXDO�GH�8VXDULR

)ORULD$TXDVSD
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��

0DQXDO�GH�8VXDULR

(V�QHFHVDULR�TXH�SHUVRQDO�FDSDFLWDGR�VHD�HO�HQFDUJDGR�GH�
OD� LQVWDODFLyQ� GH� OD� WLQD� GH� KLGURPDVDMH�� GHELGR� D� ODV�
YDULDEOHV� TXH� SXHGDQ� SUHVHQWDUVH� \� ODV� QHFHVLGDGHV�
HVSHFtILFDV�GHO�FOLHQWH��

(O�DO]DGR�GH�XQ�PXUR�FDSXFKLQR��HO�FXDO�FDUJXH�SDUWH�GHO�
SHVR�GH�OD�WLQD��

7DPELpQ�HV�LPSRUWDQWH�FRQVLGHUDU�XQ�UHJLVWUR�GH�DFFHVR�
TXH� SHUPLWD� UHDOL]DU� VHUYLFLR� WpFQLFR� FRQ� IDFLOLGDG�� /DV�
PHGLGDV�GH�HVWH�UHJLVWUR�VRQ�GH����;����FP�

127$

/D� REUD� SDUD� OD� LQVWDODFLyQ� GH� OD� WLQD� GH�
KLGURPDVDMH�HV�UHVSRQVDELOLGDG�GHO�FOLHQWH��QR�GH�
$TXDVSD�

'LDJUDPD�LOXVWUDWLYR

)ORULD$TXDVSD
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0DQXDO�GH�8VXDULR

3DUD�FRQWDU�FRQ�PD\RU�DSR\R��UHVLVWHQFLD�\�
GXUDELOLGDG�� HV� QHFHVDULR� FRQWHPSODU� XQ�
VRSRUWH� GHGLFDGR� DO� FXHUSR� SOiVWLFR� GH� OD�
WLQD�

([LVWHQ�GRV�RSFLRQHV�

���&DPD�GH�DUHQD��HVWD�VH�UHFRPLHQGD�SDUD�
WLQDV� TXH� VX� XVR� VHD� FRQVWDQWH� GXUDQWH� OD�
VHPDQD��SRU�HMHPSOR�ODV�WLQDV�TXH�VH�LQVWDODQ�
HQ�HO�iUHD�GH�UHJDGHUD�R�EDxR�GLDULR�

��� 6RSRUWHV�QLYHODGRUHV��'HGLFDGRV� D� WLQDV�
GH�XQ�XVR�Pi[LPR�GH�KDVWD�GRV�YHFHV�SRU�
VHPDQD�

(O � XVR� GH� HVWH� VRSRUWH� SURORQJD�
DPSOLDPHQWH�OD�YLGD�~WLO�GH�VX�WLQD�$TXDVSD�

��

/D�FDQWLGDG�GH�VRSRUWHV�GHSHQGHQ
GHO�GLVHxR�GH�OD�WLQD�\�OD�VXSHUILFLH

HQ�GRQGH�VH�YD�D�LQVWDODU�

)ORULD$TXDVSD
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��

/D� WLQD� VH� FRQHFWDUi� PHGLDQWH� LQVWDODFLyQ� ILMD� D� OD� UHG�
HOpFWULFD�GH�DOLPHQWDFLyQ�FRQIRUPH�D�ODV�QRUPDV�120�����
6('(������\�ODV�FRUUHVSRQGLHQWHV�GLVSRVLFLRQHV�GH�OH\�

/D�FRQH[LyQ�HOpFWULFD�GHEH�VHU�

��$SWD�SDUD�HO�FRQVXPR�GH�FRUULHQWH�
��'RWDGD�GH�WLHUUD�ItVLFD�HILFLHQWH�
��3URWHJLGD�FRQWUD�FKRUURV�GH�DJXD�\�SRVLEOHV�ILOWUDFLRQHV�
��8WLOL]DU�FDEOH�~QLFDPHQWH�GHO�1����

/D� WLQD� GHEH� HVWDU� FRQHFWDGD� D� OD� UHG� GH� IRUPD� GLUHFWD�
PHGLDQWH�XQ�LQWHUUXSWRU�GLIHUHQFLDO�WHUPRPDJQpWLFR�GH����
DPSHUHV�DSURSLDGR�SDUD�HO�FRQVXPR�GH�FRUULHQWH�

,QWHUUXSWRU�GH�QDYDMDV�SDUD�OtQHD�GH�
����9ROWV�FRQ�FDEOH�GHO�Q~PHUR��

,QWHUUXSWRU�GH�FRUULHQWH�FRQ�SDVWLOODV
WpUPLFDV�GH����DPSHUHV�D�����9ROWV�
FRQ�WLHUUD�ItVLFD�

'LDJUDPD�LOXVWUDWLYR

0DQXDO�GH�8VXDULR

)ORULD$TXDVSD
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/D� LQVWDODFLyQ� HOpFWULFD� GHEHUi� VHU� UHDOL]DGD� SRU� XQ�
HOHFWULFLVWD�FDOLILFDGR�SRU�OR�GLVSXHVWR�GH�OD�'*1�

�1R�FRQHFWH�OD�WLQD�D�OD�FRUULHQWH�HOpFWULFD�VLQ�DQWHV�OOHYDU�D�
QLYHO� GH� DJXD�� GH� OR� FRQWUDULR� VH� TXHPDUi� HO� HTXLSR�
DQXODQGR�DXWRPiWLFDPHQWH�OD�JDUDQWtD�GH�OD�WLQD�

�5HDOLFH�VX�LQVWDODFLyQ�LQGHSHQGLHQWH�GLUHFWD�GHO�PHGLGRU�
XWLOL]DQGR�HO�Q~PHUR���

�(O� LQWHUUXSWRU� GH� SDUHG� GHEH� LQVWDODUVH� HQ� XQ� OXJDU�
UHVJXDUGDGR�\�FHUFDQR�D�OD�XELFDFLyQ�GH�OD�WLQD�GHQWUR�
GHO�FXDUWR�GH�EDxR�

0DQXDO�GH�8VXDULR

)ORULD$TXDVSD


