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35,0(5$�6(0$1$3ULPHUD�6HVLyQ,QWURGXFFLyQ� DO� HVWXGLR� GH� OD� DQDWRPtD� \� ILVLRORJtD� KXPDQD�� 7HUPLQRORJtD� DQDWyPLFD�3ODQLPHWUtD�� &RQFHSWR� GH� yUJDQR� \� VLVWHPDV�� &pOXOD� \� 7HMLGRV�� FODVLILFDFLyQ� \FDUDFWHUtVWLFDV�� OtTXLGRV� FRUSRUDOHV� \� VX� UHJXODFLyQ�� (O� RUJDQLVPR� FRPR� XQ� WRGR�KRPHRVWDVLV��6LVWHPD�7HJXPHQWDULR�)XHQWH�9��*��7DWiULQRY�� $QDWRPtD� \� ILVLRORJtD� KXPDQDV��(GLWRULDO�0,5��0RVF~�� 7HUFHUD�(GLFLyQ������/HFWXUD�,QWURGXFFLyQ��&pOXODV�\�WHMLGRV��3S����������3LHO������¤�����6HJXQGD�6HVLyQ(O� DSDUDWR� ORFRPRWRU�� ODV� SDUWHV� TXH� OR� FRQVWLWX\H�� (O� VLVWHPD� yVHR�� VX� HVWUXFWXUD� \FODVLILFDFLyQ��2UJDQL]DFLyQ�GHO�HVTXHOHWR��(O�VLVWHPD�DUWLFXODU��VX�FODVLILFDFLyQ� VHJ~Q�VXVPHGLRV�GH�XQLyQ��PRYLPLHQWRV�\�VXSHUILFLHV�DUWLFXODUHV��(O�VLVWHPD�PXVFXODU��VX�HVWUXFWXUD\�IXQFLyQ��)LVLRORJtD�GH�OD�DFWLYLGDG�PXVFXODU�)XHQWH�9��*��7DWiULQRY�� $QDWRPtD� \� ILVLRORJtD� KXPDQDV��(GLWRULDO�0,5��0RVF~�� 7HUFHUD�(GLFLyQ������/HFWXUD�+XHVRV�\�VXV�XQLRQHV��SS����¤�����6LVWHPD�PXVFXODU��)LVLRORJtD�GH�ORV�P~VFXORV��3S�����¤�������¤�����
6(*81'$�6(0$1$3ULPHUD�6HVLyQ�+XHVRV��DUWLFXODFLRQHV�\�P~VFXORV�GH�OD�FDEH]D��&ODVLILFDFLyQ�GH�ORV�KXHVRV�GH�OD�FDEH]D�VX�GHVFULSFLyQ�JHQHUDO��FUiQHR�HQ�FRQMXQWR��$UWLFXODFLyQ�WpPSRUR�PDQGLEXODU��0~VFXORV�GHOD�PtPLFD�\�PDVWLFDGRUHV�)XHQWH�9��*��7DWiULQRY�� $QDWRPtD� \� ILVLRORJtD� KXPDQDV��(GLWRULDO�0,5��0RVF~�� 7HUFHUD�(GLFLyQ������/HFWXUD�(VTXHOHWR�GH�OD�FDEH]D�\�KXHVRV�GHO�FUiQHR��SS����������0~VFXORV�\�IDVFLDV�GH�OD�FDEH]D�3S�����¤�����6LVWHPD�PXVFXODU��)LVLRORJtD�GH�ORV�P~VFXORV��SS����¤����6HJXQGD�6HVLyQ�+XHVRV��DUWLFXODFLRQHV�\�P~VFXORV�GHO�WURQFR��FXHOOR��WyUD[�\�DEGRPHQ�)XHQWH�9��*��7DWiULQRY�� $QDWRPtD� \� ILVLRORJtD� KXPDQDV��(GLWRULDO�0,5��0RVF~�� 7HUFHUD�(GLFLyQ������/HFWXUD�(VTXHOHWR� GHO� WURQFR� \� GHO� WyUD[��SS����¤� ����0~VFXORV� \� IDVFLDV�GHO� WyUD[�� DEGRPHQ� \GRUVR��3S�����¤�����GHO�FXHOOR�����
7(5&(5$�6(0$1$3ULPHUD�6HVLyQ�+XHVRV�� DUWLFXODFLRQHV� \� P~VFXORV� GHO� PLHPEUR� VXSHULRU� H� LQIHULRU�� (O� HVTXHOHWRDSHQGLFXODU� \� OD� FLQWXUD� HVFDSXODU�� HO� FLQWXUyQ� SHOYLDQR� \� HO� PLHPEUR� LQIHULRU�� (O� WHMLGRPLHORLGHR�\�HO�VLVWHPD�KHPDWRSR\pWLFR��0~VFXORV�TXH�DFW~DQ�VREUH�HO�FLQWXUyQ�HVFDSXODU�OD� DUWLFXODFLyQ� GHO� KRPEUR�� HO� DQWHEUD]R�� OD�PXxHFD� \� ORV� GHGRV�� 0~VFXORV� TXH� DFW~DQ
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VREUH� OD� DUWLFXODFLyQ� FR[DO�� OD� URGLOOD�� HO� WRELOOR� \� HO� SLH�� (VWXGLR� GH� VXV� PRYLPLHQWRVSRVLEOHV�)XHQWH�9��*��7DWiULQRY�� $QDWRPtD� \� ILVLRORJtD� KXPDQDV��(GLWRULDO�0,5��0RVF~�� 7HUFHUD�(GLFLyQ������/HFWXUD�(VTXHOHWR�GH�ORV�PLHPEURV�VXSHULRUHV�H�LQIHULRUHV��SS����¤�����0~VFXORV�\�IDVFLDV�GH�ORVPLHPEURV�VXSHULRUHV�H�LQIHULRUHV��SS����¤����6HJXQGD�6HVLyQ6HPLQDULR��3URFHGLPLHQWRV�SHUFXWiQHRV��LQ\HFWDEOHV��\�VXV�UHODFLRQHV�DQDWyPLFDV�
&8$57$�6(0$1$3ULPHUD�6HVLyQ(YDOXDFLyQ�GH�OD�3ULPHUD�8QLGDG
81,'$'�,,���6$1*5(��6,67(0$�&$5',29$6&8/$5�<�5(63,5$725,2�6HJXQGD�6HVLyQ6DQJUH�� VXV� FRPSRQHQWHV�� JUXSRV� VDQJXtQHRV�� UHDFFLyQ� DQWtJHQR� DQWLFXHUSR� \KHPRVWDVLD�� &RUD]yQ� \� JUDQGHV� YDVRV�� 3HULFDUGLR�� &LFOR� FDUGtDFR�� FLUFXODFLyQ� PD\RU� \PHQRU��3UHVLyQ�DUWHULDO��$VSHFWRV�DQDWyPLFRV�GHO�PDVDMH�FDUGtDFR�)XHQWH�9��*��7DWiULQRY�� $QDWRPtD� \� ILVLRORJtD� KXPDQDV��(GLWRULDO�0,5��0RVF~�� 7HUFHUD�(GLFLyQ������/HFWXUD�6DQJUH��6LVWHPD�&DUGLRYDVFXODU���3S������¤�����
48,17$�6(0$1$3ULPHUD�6HVLyQ9DVRV�VDQJXtQHRV��GLQiPLFD�YDVFXODU��/D�FLUFXODFLyQ�GH�OD�VDQJUH��IOXMR�VDQJXtQHR�DUWHULDO\�YHQRVR��HO�VLVWHPD�FDSLODU��$UWHULDV�GH�OD�FLUFXODFLyQ�JHQHUDO��DUFR�DyUWLFR��DRUWD�WRUiFLFD\� DEGRPLQDO�� VXV� UDPDV�� 9HQDV� GH� OD� FLUFXODFLyQ� PD\RU�� UDPDV� TXH� OR� FRQIRUPDQ�� (OVLVWHPD�OLQIiWLFR�)XHQWH�9��*��7DWiULQRY�� $QDWRPtD� \� ILVLRORJtD� KXPDQDV��(GLWRULDO�0,5��0RVF~�� 7HUFHUD�(GLFLyQ������/HFWXUD�9DVRV�VDQJXtQHRV��3S������¤������$UFR�DyUWLFR�\�VXV�UDPDV����3S������¤�����6HJXQGD�6HVLyQ6LVWHPD� UHVSLUDWRULR�� JHQHUDOLGDGHV�� &DYLGDG� QDVDO�� IDULQJH� \� ODULQJH�� 0HGLDVWLQR�� VXGLYLVLyQ�\�FRQWHQLGR��&RQFHSWR�GH�YtD�DpUHD�)XHQWH�9��*��7DWiULQRY�� $QDWRPtD� \� ILVLRORJtD� KXPDQDV��(GLWRULDO�0,5��0RVF~�� 7HUFHUD�(GLFLyQ������/HFWXUD�6LVWHPDV�GH�yUJDQRV�UHVSLUDWRULRV��5HVSLUDFLyQ��3S������������
6(;7$�6(0$1$3ULPHUD�6HVLyQ6LVWHPD� UHVSLUDWRULR�� SXOPRQHV� \� SOHXUD�� &RQFHSWR� GH� VHJPHQWDFLyQ� SXOPRQDU� \WRSRJUDItD�WyUDFR�SOHXUR�SXOPRQDU��'LQiPLFD�UHVSLUDWRULD��PHFDQLVPRV�GH�OD�LQVSLUDFLyQ�\H[SLUDFLyQ�� 7UDQVSRUWH� GH� JDVHV� SRU� OD� VDQJUH� \� VX� LQWHUFDPELR� HQ� ORV� SXOPRQHV�KHPDWRVLV��$VSHFWRV�DQDWyPLFRV�GH�OD�UHVSLUDFLyQ�DUWLILFLDO�)XHQWH�9��*��7DWiULQRY�� $QDWRPtD� \� ILVLRORJtD� KXPDQDV��(GLWRULDO�0,5��0RVF~�� 7HUFHUD�(GLFLyQ������
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/HFWXUD�6LVWHPDV�GH�yUJDQRV�UHVSLUDWRULRV��5HVSLUDFLyQ��3S������������6HJXQGD�6HVLyQ6HPLQDULR��$VSHFWRV�DQDWyPLFRV�GH�OD�UHDQLPDFLyQ�FHUHEUR�FDUGLR�SXOPRQDU�
6e7,0$�6(0$1$3ULPHUD�6HVLyQ(YDOXDFLyQ�GH�OD�,,�8QLGDG�
81,'$'�,,,��6,67(0$�',*(67,92�<�852*(1,7$/�6HJXQGD�6HVLyQ�(O� VLVWHPD� GLJHVWLYR�� JHQHUDOLGDGHV�� 2UJDQRV� GH� OD� GLJHVWLyQ�� FDYLGDG� EXFDO�� IDULQJH�HVyIDJR� \� HVWyPDJR�� VX� HVWUXFWXUD� DQDWyPLFD� H� KLVWROyJLFD�� )HUPHQWRV� GLJHVWLYRV� \VXVWDQFLDV� QXWULHQWHV�� (O� DFWR� GH� OD� 'HJOXFLyQ� \� OD� GLJHVWLyQ� HQ� OD� FDYLGDG� EXFDO� \� HOHVWyPDJR�)XHQWH�9��*��7DWiULQRY�� $QDWRPtD� \� ILVLRORJtD� KXPDQDV��(GLWRULDO�0,5��0RVF~�� 7HUFHUD�(GLFLyQ������/HFWXUD�6LVWHPD�GH�yUJDQRV�GLJHVWLYRV��'LJHVWLyQ��3S������������
2&7$9$�6(0$1$3ULPHUD�6HVLyQ2UJDQRV�GH�OD�GLJHVWLyQ��LQWHVWLQR�GHOJDGR�\�JUXHVR��UHFWR�\�DQR��VX�HVWUXFWXUD�DQDWyPLFDH�KLVWROyJLFD��0RWLOLGDG�GHO� WXYR�GLJHVWLYR�\�OD�GLJHVWLyQ�HQ�HO�LQWHVWLQR�GHOJDGR�\�JUXHVR�GHIHFDFLyQ�)XHQWH�9��*��7DWiULQRY�� $QDWRPtD� \� ILVLRORJtD� KXPDQDV��(GLWRULDO�0,5��0RVF~�� 7HUFHUD�(GLFLyQ������/HFWXUD�6LVWHPD�GH�yUJDQRV�GLJHVWLYRV��'LJHVWLyQ��3S������������6HJXQGD�6HVLyQ*OiQGXODV� DQH[DV� DO� WXYR� GLJHVWLYR�� +tJDGR� \� YtDV� ELOLDUHV�� VHJPHQWDFLyQ� KHSiWLFD�SiQFUHDV�� 6X� LPSRUWDQFLD� HQ� OD� GLJHVWLyQ� \� RWUDV� IXQFLRQHV� GHO� RUJDQLVPR�� 3HULWRQHR�PHVHQWHULRV� \� PRPHQWRV�� /D� FDYLGDG� DEGRPLQDO� HQ� FRQMXQWR�� VX� GLYLVLyQ� WRSRJUiILFD�%D]R�)XHQWH�9��*��7DWiULQRY�� $QDWRPtD� \� ILVLRORJtD� KXPDQDV��(GLWRULDO�0,5��0RVF~�� 7HUFHUD�(GLFLyQ������/HFWXUD�6LVWHPD�GH�yUJDQRV�GLJHVWLYRV��'LJHVWLyQ��3S������������
129(1$�6(0$1$3ULPHUD�6HVLyQ�(O� VLVWHPD� XULQDULR�� JHQHUDOLGDGHV�� 5LxRQHV�� SHOYLV�� XUHWHUHV� \� YHMLJD�� VX� HVWUXFWXUDDQDWyPLFD��/D�YtD�XULQDULD��2ULQD��FRQFHSWR�GH�1HIUyQ�\�IRUPDFLyQ�GH�RULQD��(O�DFWR�GH�ODPLFFLyQ�)XHQWH�9��*��7DWiULQRY�� $QDWRPtD� \� ILVLRORJtD� KXPDQDV��(GLWRULDO�0,5��0RVF~�� 7HUFHUD�(GLFLyQ������/HFWXUD�6LVWHPD�XURJHQLWDO��3S������������
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6HJXQGD�6HVLyQ2UJDQRV�GH� OD� UHSURGXFFLyQ��*HQLWDOHV�PDVFXOLQRV��yUJDQRV�H[WHUQRV�H� LQWHUQRV��XUHWUD�/DV� YtDV� HVSHUPiWLFDV� \� HO� WUD\HFWR� LQJXLQDO�� 0HFDQLVPR� GH� OD� HUHFFLyQ�� 3HULQHRPDVFXOLQR�)XHQWH�9��*��7DWiULQRY�� $QDWRPtD� \� ILVLRORJtD� KXPDQDV��(GLWRULDO�0,5��0RVF~�� 7HUFHUD�(GLFLyQ������/HFWXUD�2UJDQRV�JHQLWDOHV�PDVFXOLQRV���3S������������
'(&,0$�6(0$1$3ULPHUD�6HVLyQ2UJDQRV� GH� OD� UHSURGXFFLyQ��*HQLWDOHV� IHPHQLQRV�� yUJDQRV� H[WHUQRV� H� LQWHUQRV�� XUHWUD�3HULQHR� IHPHQLQR�� 'LQiPLFD� GHO� HPEDUD]R� \� DQDWRPtD� IXQFLRQDO� GHO� SDUWR�� *OiQGXODPDPDULD�)XHQWH�9��*��7DWiULQRY�� $QDWRPtD� \� ILVLRORJtD� KXPDQDV��(GLWRULDO�0,5��0RVF~�� 7HUFHUD�(GLFLyQ������/HFWXUD�2UJDQRV�JHQLWDOHV�IHPHQLQRV��3S������������6HJXQGD�6HVLyQ6HPLQDULR��&RUUHODFLyQ�DQDWyPLFD�GH�ORV�SURFHGLPLHQWRV�GH�HQIHUPHUtD�UHODFLRQDGRV�FRQHO�WXER�GLJHVWLYR�
'(&,0$�35,0(5$�6(0$1$3ULPHUD�6HVLyQ6HPLQDULR��&RUUHODFLyQ�DQDWyPLFD�GH�ORV�SURFHGLPLHQWRV�GH�HQIHUPHUtD�UHODFLRQDGRV�FRQHO�VLVWHPD�XURJHQLWDO�6HJXQGD�6HVLyQ(YDOXDFLyQ�GH�OD�,,,�8QLGDG�
81,'$'�,9��6,67(0$�1(59,262�&(175$/�<�3(5,)e5,&2��6,67(0$�(1'2&5,12<�¾5*$126�'(�/26�6(17,'26�
'(&,0$�6(*81'$�6(0$1$3ULPHUD�6HVLyQ6LVWHPD� QHUYLRVR�� VX� HVWUXFWXUD� \� SURSLHGDGHV�� 6X� GHVDUUROOR� ILORJpQLFR� \� RQWRJpQLFR�)XQFLyQ�QHXURQDO��DUFR�UHIOHMR�\�VLQDSVLV��)XQFLRQHV�GHO�VLVWHPD�QHUYLRVR��0HGXOD�HVSLQDO�VX�PRUIRORJtD�IXQFLRQDO�)XHQWH�9��*��7DWiULQRY�� $QDWRPtD� \� ILVLRORJtD� KXPDQDV��(GLWRULDO�0,5��0RVF~�� 7HUFHUD�(GLFLyQ������/HFWXUD�6LVWHPD�QHUYLRVR��3S������¤�����6HJXQGD�6HVLyQ(QFpIDOR� HQ� FRQMXQWR�� HO� WURQFR� HQFHIiOLFR� \� HO� FHUHEHOR�� VX� PRUIRORJtD� IXQFLRQDO�� (OVLVWHPD�UHWLFXODU��6XHxR�\�FRQFLHQFLD�)XHQWH�9��*��7DWiULQRY�� $QDWRPtD� \� ILVLRORJtD� KXPDQDV��(GLWRULDO�0,5��0RVF~�� 7HUFHUD�(GLFLyQ������/HFWXUD�6LVWHPD�QHUYLRVR��3S������������
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'(&,0$�7(5&(5$�6(0$1$3ULPHUD�6HVLyQ(O�FHUHEUR��VX�PRUIRORJtD�IXQFLRQDO��&RUWH]D�FHUHEUDO��ORFDOL]DFLRQHV��/RV�Q~FOHRV�EDVDOHV�)XHQWH�9��*��7DWiULQRY�� $QDWRPtD� \� ILVLRORJtD� KXPDQDV��(GLWRULDO�0,5��0RVF~�� 7HUFHUD�(GLFLyQ������/HFWXUD�6LVWHPD�QHUYLRVR��3S������¤�����6HJXQGD�6HVLyQ&RQFHSWR� GH� DIHUHQFLD� \� HIHUHQFLD�� ORV� VLVWHPDV� GH� SUR\HFFLyQ� DVFHQGHQWHV� \GHVFHQGHQWHV�� /D� VHQVLELOLGDG� FXWiQHD�� )XQFLRQHV� FHUHEUDOHV� VXEMHWLYDV�� HPRFLyQ� \PHPRULD�)XHQWH�9��*��7DWiULQRY�� $QDWRPtD� \� ILVLRORJtD� KXPDQDV��(GLWRULDO�0,5��0RVF~�� 7HUFHUD�(GLFLyQ������/HFWXUD�6LVWHPD�QHUYLRVR��3S������¤�����
'(&,0$�&8$57$�6(0$1$3ULPHUD�6HVLyQ0HQLQJHV�� &DYLGDGHV� HQFHIiOLFDV� \� OtTXLGR� FpIDOR� UDTXtGHR�� VX� GLQiPLFD�� ,UULJDFLyQ� GHOHQFpIDOR��&DYLGDG�&UDQHDQD�\�VX�FRQWHQLGR��VX�DQDWRPtD�IXQFLRQDO�)XHQWH�9��*��7DWiULQRY�� $QDWRPtD� \� ILVLRORJtD� KXPDQDV��(GLWRULDO�0,5��0RVF~�� 7HUFHUD�(GLFLyQ������/HFWXUD�6LVWHPD�QHUYLRVR��3S������¤�����6HJXQGD�6HVLyQ(O�VLVWHPD�QHUYLRVR�SHULIpULFR��1HUYLRV�FUDQHDOHV�\�UDTXtGHRV��VX�RULJHQ��UHFRUULGR��GHVWLQR\�IXQFLyQ��/RV�VLVWHPDV�GH�OD�YLGD�GH�UHODFLyQ�\�HO�VLVWHPD�GH�OD�YLGD�YHJHWDWLYD�)XHQWH�9��*��7DWiULQRY�� $QDWRPtD� \� ILVLRORJtD� KXPDQDV��(GLWRULDO�0,5��0RVF~�� 7HUFHUD�(GLFLyQ������/HFWXUD�6LVWHPD�QHUYLRVR��SS�����¤�����
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