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2 � GHVHQYROYLPHQWR� GH� SURJUDPDV� YLVXDOL] DGRUHV� DQDOtWLFRV� TXH� SHUPLWDP� XPD�
DQi OLVH� FRPSOHWD� GH� IHQ{ PHQRV� p� XPD� WDUHID� FRPSOH[ D�� 8 P� DVSHFWR� TXH� WHP� IXQGDPHQWDO�
LPSRUWkQFLD�QHVWH�SURFHVVR�p�D�FDSDFLGDGH�GH�SURGX] LU�YLVXDOL] Do} HV�D�SDUWLU�GDV�IRUPXODo} HV�
ItVLFR�PDWHPi WLFDV�TXH�GHVFUHYHP�WDLV�IHQ{ PHQRV�H�WDPEpP�D�SDUWLU�GH�GDGRV�QmR�DQDOtWLFRV��
2 XWUR�DVSHFWR�LPSRUWDQWH�p�UHIHUHQWH�DRV�UHFXUVRV�GH�LQYHVWLJDomR�FLHQWtILFD�TXH�R�SURJUDPD�
IRUQHFH��' HQWUR�GHVWH�FRQWH[ WR�HVWi �D�SRVVLELOLGDGH�GH�VHOHFLRQDU�i UHDV�GH�LQWHUHVVH�QRV�GDGRV��
RX�VXE�UHJL} HV�GH�GDGRV��1 R�HQWDQWR��RV�VLVWHPDV�GH�YLVXDOL] DomR�H[ LVWHQWHV�QmR�DERUGDP�GH�
PDQHLUD� DGHTXDGD� HVWD� TXHVWmR�� UHVWULQJLQGR�VH�� HP� VXD� PDLRULD�� D� FRQWRUQRV� SXUDPHQWH�
JHRPpWULFRV��

�
1 HVWH�WUDEDOKR��WpFQLFDV�EDVHDGDV�HP�ILOWURV�ItVLFR�PDWHPi WLFRV�VmR�LQYHVWLJDGDV��RV�

TXDLV� SRGHP�VHU� IRUPXODo} HV�SDUD� IXQo} HV��PDWUL] HV��VLVWHPDV�GH�HTXDo} HV��HQWUH�RXWUDV��2 �
VRIWZDUH� GH� YLVXDOL] DomR� GHVHQYROYLGR� SDUD� GHPRQVWUDU� DV� WpFQLFDV� LQYHVWLJDGDV� WDPEpP�
FRQWHPSOD� XPD� OLQJXDJHP� LQWHUSUHWDGD�� GHVHQYROYLGD� SDUD� SHUPLWLU� D� PRGHODJHP� SDUD� DV�
YLVXDOL] Do} HV��2 �YLVXDOL] DGRU�QmR�H[ LJH�R�FRQKHFLPHQWR�GH�SURJUDPDomR�SRU�SDUWH�GR�XVXi ULR��
SRUTXH�PXLWDV�YLVXDOL] Do} HV�VmR�JHUDGDV�DWUDYpV�GH�VFULSWV�PDWHPi WLFRV�TXH�VmR��DXWRPi WLFD�H�
SRVWHULRUPHQWH��FRQYHUWLGRV�SHOR�YLVXDOL] DGRU�HP�FyGLJR�IRQWH�GD�OLQJXDJHP�LQWHUSUHWDGD��$ V�
FDUDFWHUtVWLFDV� DTXL� GHVFULWDV� VmR� YDOLGDGDV� DWUDYpV� GH� XPD� H[ SHULrQFLD� UHDOL] DGD� QD� i UHD�GH�
WUDQVIHUrQFLD�GH�FDORU��

�
�
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7KH� GHYHORSPHQW� RI� DQDO\ WLF� YLVXDOL] DWLRQ� VRIWZDUH� V\ VWHPV� ZKLFK� DOORZ� IXOO�
DQDO\ VLV�RI��SKHQRPHQD�LV�D�FRPSOH[ �WDVN��$ �IHDWXUH�ZKLFK�SOD\ V�D�PDMRU�UROH�LQ�WKLV�SURFHVV�
LV�WKH�DELOLW\ �WR�SURGXFH�YLVXDOL] DWLRQ�LPDJHV� IURP�SK\ VLF�PDWKHPDWLFDO� IRUPXODWLRQV�ZKLFK�
GHVFULEH�VXFK�SKHQRPHQD�DQG�DOVR�IURP�QRQ�DQDO\ WLF�GDWD��$ QRWKHU�LPSRUWDQW�LVVXH�UHIHUV�WR�
UHVRXUFHV�IRU�VFLHQWLILF�LQYHVWLJDWLRQ�SURYLGHG�E\ �WKH�V\ VWHP��,Q�WKLV�FRQWH[ W��WKH�SRVVLELOLW\ �WR�
VHOHFW�DUHDV�RI�LQWHUHVW�ZLWKLQ�WKH�GDWD�LV�HVSHFLDOO\ �LPSRUWDQW��+ RZHYHU��H[ LVWLQJ�YLVXDOL] DWLRQ�
V\ VWHPV� IDLO� WR�DGGUHVV�WKLV�LVVXH�DGHTXDWHO\ ��PRVW�RI� WKHP� UHVWULFWLQJ�WKH�VHOHFWLRQ� RI�VXE�
UHJLRQV�WR�SXUHO\ �JHRPHWULF�FRQWRXUV��

�
,Q� WKLV� ZRUN�� WHFKQLTXHV� EDVHG� XSRQ� SK\ VLF�PDWKHPDWLFDO� ILOWHUV� DUH� LQYHVWLJDWHG��

ZKLFK� FDQ� EH� IRUPXODWLRQV� IRU� IXQFWLRQV�� PDWULFHV�� HTXDWLRQ� V\ VWHPV�� DPRQJ� RWKHUV�� 7KH�
YLVXDOL] DWLRQ� V\ VWHP� GHYHORSHG� WR� GHPRQVWUDWH� WKH� WHFKQLTXHV� ZKLFK� ZHUH� LQYHVWLJDWHG� DOVR�
LQWURGXFHV�DQ�LQWHUSUHWHG�ODQJXDJH��ZKLFK�ZDV�GHYHORSHG�WR�DOORZ�IRU�YLVXDOL] DWLRQ�PRGHOOLQJ��
7KH�YLVXDOL] DWLRQ�V\ VWHP�GRHV�QRW�UHTXLUH�SURJUDPPLQJ�VNLOOV��VLQFH�PDQ\ �YLVXDOL] DWLRQV�DUH�
JHQHUDWHG�WKURXJK�PDWKHPDWLFDO�VFULSWV�ZKLFK�DUH�DXWRPDWLFDOO\ �FRQYHUWHG�WR�WKH�LQWHUSUHWHG�
ODQJXDJH� VRXUFH� FRGH�� $ � KHDW� WUDQVIHU� H[ SHULPHQW� ZDV� SHUIRUPHG� LQ� RUGHU� WR� YDOLGDWH� WKH�
IHDWXUHV�GHVFULEHG�KHUH��

�
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( IHWLYDPHQWH� D� 9 LVXDOL] DomR� HP� &RPSXWDomR� &LHQWtILFD� �9 L6&�� VXUJLX� QR�HYHQWR�

GD�6,* * 5$ 3+ �GH�� � � � ��52 6( 1 %/ 8 0 ��� � � � ���S��� � �SHOD�DSUHVHQWDomR�GH�XP�SDLQHO�FULDGR�

SRU�0 F&RUPLFN��' H) DQWL�H�%UDZQ��1 HVWH�SDLQHO�HVWDYDP�SURSRVWDV�DV�VHJXLQWHV�GHILQLo} HV��

�

� $SSO\ LQJ� JUDSKLFV� DQG� LPDJLQJ� WHFKQLTXHV� WR� FRPSXWDWLRQDO� VFLHQFH� LV� D� ZKROH� QHZ� DUHD� RI�
HQGHDYRXU��ZKLFK�3DQHO�PHPEHUV�WHUPHG�9LVXDOL]DWLRQ�LQ�6FLHQWLILF�&RPSXWLQJ��

� 7KH�DELOLW\ �RI�VFLHQWLVWV�WR�YLVXDOL]H�FRPSOH[ �FRPSXWDWLRQV�DQG�VLWXDWLRQV�LV�DEVROXWHO\ �HVVHQWLDO�
WR� HQVXUH� WKH�LQWHJULW\ �RI� DQDO\ VHV�� WR�SURYRNH�LQVLJKWV�DQG� WR�FRPPXQLFDWH� WKRVH� LQVLJKWV� WR�
RWKHUV��

�

$ �FLWDomR�DFLPD�SRGHULD�VHU�HQWHQGLGD�FRPR�� $ �DSOLFDomR�GH�WpFQLFDV�JUi ILFDV�H�GH�

LPDJHQV� QD� FLrQFLD� FRPSXWDFLRQDO� p� XPD� i UHD� LQWHLUDPHQWH� QRYD� GHVLJQDGD� FRPR�

9 LVXDOL] DomR� HP� &RPSXWDomR� &LHQWtILFD�� $ � KDELOLGDGH� GRV� FLHQWLVWDV� HP� YLVXDOL] DU�

FRPSXWDo} HV� FRPSOH[ DV� H� RXWUDV� VLWXDo} HV� p� DEVROXWDPHQWH� HVVHQFLDO� SDUD� DVVHJXUDU� D�

YDOLGDGH�GDV�DQi OLVHV��LQIHULQGR�VREUH�QRYDV�SURSRVLo} HV�H�FRPXQLFDQGR�WDLV�GHVFREHUWDV� ���

�

$ WXDOPHQWH�� D� 9 LVXDOL] DomR� HP� &RPSXWDomR� &LHQWtILFD� p� GHVLJQDGD� DSHQDV� FRPR�

9 LVXDOL] DomR� &LHQWtILFD� �52 6( 1 %/ 8 0 �� � � � � �� ,QWURGXomR��� ( QWUHWDQWR�� D� XWLOL] DomR� GH�

JUi ILFRV� H� RXWUDV� UHSUHVHQWDo} HV� YLVXDLV� YrP� GH� ORQJD� GDWD�� $ � QHFHVVLGDGH� GR� UHJLVWUR� H�

LQWHUSUHWDomR� YLVXDO� p� LPSHUDWLYD� DR� KRPR� VDSLHQV� GHVGH� RV� WHPSRV� GDV� FDYHUQDV� FRP�VXDV�

SLQWXUDV� UXSHVWUHV�� 7DPEpP� FRQWD� D� OHQGD� TXH� R� FpOHEUH� $ UTXLPHGHV� �� � � � � � � � D�&����

FRQVLGHUDGR� R� PDLRU� PDWHPi WLFR� GD� DQWLJ• LGDGH�� IRL� PRUWR� HQTXDQWR� GHVHQKDYD� ILJXUDV�

JHRPpWULFDV�QR�VROR��52 6( 1 %/ 8 0 �� � � � � �� � ,QWURGXomR��� ( P� � � � � ��SHUtRGR�UHQDVFHQWLVWD��R�

IDPRVR� ILOyVRIR�� � PDWHPi WLFR� H� ItVLFR� IUDQFrV� 5HQp� ' HVFDUWHV� �� � � � � � � � � � � � G�&��� � DILUPD���������

� $ � LPDJLQDomR� RX� D� YLVXDOL] DomR�� H� HP� SDUWLFXODU� D� XWLOL] DomR� GH� GLDJUDPDV�� WHP� XP� SDSHO�

FUXFLDO� QR� GHVHQURODU� GD� LQYHVWLJDomR� FLHQWtILFD� � �( $ 51 6+ $ : �� � � � � �� S�� � � �� $ OpP� GH�



�

��

�

' HVFDUWHV�� � �FLHQWLVWDV�GR�VpFXOR�; 9 ,,�FRPR�+ DOOH\ �� : DWW��/ DPEHUW�H�WDQWRV�RXWURV��WDPEpP�

HPSUHJDYDP� DOJXP� WLSR� GH� WpFQLFD� SDUD� D� UHSUHVHQWDomR� YLVXDO� GH� GDGRV� �( $ 51 6+ $ : ��

� � � � �� S�� � � �� 2 EYLDPHQWH� FRP� R� VXUJLPHQWR� GRV� FRPSXWDGRUHV�� D� SDUWLU� GH� � � � � �� D�

UHSUHVHQWDomR� GH� GDGRV� ILFRX� PXLWR� PDLV� IDFLOLWDGD� H� OHYRX� DR� VXUJLPHQWR� GD� i UHD� GH�

9 LVXDOL] DomR� HP� &RPSXWDomR� &LHQWtILFD�� VHQGR� SURYDYHOPHQWH� R� UDPR� GD� &RPSXWDomR�

* Ui ILFD� TXH� PDLV� UHFHEH� R� LQJUHVVR� GH� SHVTXLVDGRUHV� GDV� PDLV� GLIHUHQWHV� i UHDV� GR�

FRQKHFLPHQWR��

�

$ � ILQDOLGDGH� SULQFLSDO� GD� 9 LVXDOL] DomR� &LHQWtILFD� p� IRUQHFHU� XPD� UHSUHVHQWDomR�

YLVtYHO� GH� IHQ{ PHQRV� H�RX� HQWLGDGHV� H� GDU� VXEVtGLRV� TXDOLWDWLYRV� H� TXDQWLWDWLYRV� SDUD� D� VXD�

LQYHVWLJDomR� FLHQWtILFD�� ( VWDV� FDUDFWHUtVWLFDV� GHQRWDP� D� IXQGDPHQWDO� LPSRUWkQFLD� TXH� D�

9 LVXDOL] DomR�&LHQWtILFD�WHP�QDV� i UHDV�GH�VXD�DSOLFDomR��1 D�PHGLFLQD��SRU�H[ HPSOR��D�9 L6&�

WHP� XP� LPSRUWDQWtVVLPR� SDSHO� HP� PRGDOLGDGHV� GH� LPDJHDPHQWR� WDLV� FRPR� WRSRJUDILD� H�

UHVVRQkQFLD� PDJQpWLFD�� &RPR�� WDPEpP�� HP� PXLWRV� HQVDLRV� ODERUDWRULDLV� H� VLPXODo} HV��

3UDWLFDPHQWH� WRGDV� DV� ( QJHQKDULDV�� VHWRUHV� OLJDGRV� j � %LRORJLD� H� j � 0 HGLFLQD�� H� WDPEpP� j �

) tVLFD�H� j � 4 XtPLFD��XWLOL] DP�D�9 LVXDOL] DomR�&LHQWtILFD�SDUD�D�UHSUHVHQWDomR�YLVXDO�H�DQi OLVH�

FLHQWtILFD� GH� GDGRV�� 3RU� VH� WUDWDU� GH� DVVXQWR� GH� LQWHUHVVH� GLUHWR� GH� SHVTXLVDGRUHV� GDV� PDLV�

GLYHUVDV�i UHDV�GD�FLrQFLD��D�9 LVXDOL] DomR�&LHQWtILFD�UHFHEH�D�DGHVmR�GH�QRYRV�FLHQWLVWDV���

�

3HUWLQHQWH�j �LQWURGXomR�GHVWD�GLVVHUWDomR��p�QHFHVVi ULD�D�HQXQFLDomR�GD�SURSRVLomR�

IXQGDPHQWDO�D�GHPRQVWUDU�QHVWH�WUDEDOKR��H�HVWD�SRGH�VHU�H[ SUHVVD�FRPR��$ �FRQVWUXomR�GH�XP�

SURWyWLSR�GH�XP�VRIWZDUH��R�TXDO�SHUPLWD�DR�SHVTXLVDGRU��SULQFLSDOPHQWH�GDV�i UHDV�OLJDGDV�j �

) tVLFD� H� j � 0 DWHPi WLFD�� D� YLVXDOL] DomR� GH� GDGRV� REWLGRV� D� SDUWLU� GD� PRGHODJHP� ItVLFR�

PDWHPi WLFD�GR�IHQ{ PHQR�SULQFLSDO�GHILQLGR�SHOR�XVXi ULR��VHQGR�TXH�WDLV�GDGRV�SRGHP�VRIUHU�

XPD� ILOWUDJHP� GH� FDUi WHU� VHOHWLYR� DWUDYpV� GH� IRUPXODo} HV� LJXDOPHQWH� PDWHPi WLFDV��

DOWHUQDWLYDPHQWH� GHVLJQDGDV� QHVWH� WUDEDOKR� FRPR� ) LOWURV� ) tVLFR�0 DWHP i WLFRV�� ( VWD�

FDSDFLGDGH�GH�ILOWUDJHP�GHYH�VHU�XPD�RSomR�LQHUHQWH�DR�DPELHQWH�GR�SURJUDPD��HYLWDQGR�XPD�

FRGLILFDomR�FRPSOH[ D�SHOR�XVXi ULR�H�RV�ILOWURV��HVWDEHOHFLGRV�SHOR�XVXi ULR��VmR�GHILQLGRV�FRPR�
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HQWLGDGHV�PDWHPi WLFDV�TXH�VH�DSUHVHQWDP�VRE�D� IRUPD�GH�HTXDo} HV��UHSUHVHQWDo} HV�YHWRULDLV�

RX� PDWULFLDLV�� VLVWHPDV� OLQHDUHV� RX� QmR�OLQHDUHV�� HQWUH� RXWUDV�� DV� TXDLV� SRGHP� FRPSRU� XPD�

FRQGLomR�OLPLWDQWH� SXUDPHQWH�JHRPpWULFD�RX�SRGHP��HP�VL��VHU�PRGHODJHQV�PDWHPi WLFDV�GH�

IHQ{ PHQRV� ItVLFRV� FRUUHODWRV� DR� IHQ{ PHQR� SULQFLSDO� LQYHVWLJDGR� H� TXH�� HP� TXDOTXHU� XPD�

GHQWUH�DV�GXDV�FLUFXQVWkQFLDV��OLPLWDP�D�UHJLmR�GRV�GDGRV�D�VHU�YLVXDOL] DGD����

�

' HYH�VH�REVHUYDU�TXH�p�GH�UHVSRQVDELOLGDGH�GR�XVXi ULR�SHVTXLVDGRU��R�IRUQHFLPHQWR�

GH� ILOWURV� ItVLFR�PDWHPi WLFRV� DR� SURJUDPD� YLVXDOL] DGRU� QD� HQWUDGD� GRV� SDUkPHWURV�

UHODFLRQDGRV�DRV�IHQ{ PHQRV�H�RX�HQWLGDGHV�SULQFLSDLV�D�VHUHP�YLVXDOL] DGRV���2 �HVWXGR�GH�FDVR�

XWLOL] DGR� QHVWH� WUDEDOKR�� SDUD� HIHLWR� GD� GHPRQVWUDomR� GH� DSOLFDELOLGDGH� GR� VRIWZDUH�

GHVHQYROYLGR�� VHJXQGR� D� SURSRVLomR� IXQGDPHQWDO� VXSUD� HQXQFLDGD�� p� R� IHQ{ PHQR� GD�

GLVWULEXLomR�GH�WHPSHUDWXUDV
�

��HP�UHJLPH�SHUPDQHQWH��DR�ORQJR�GH�XPD�EDUUD�GH�DoR��

� �� �9 ,68 $ / ,=$ ' 2 5( 6�$ 1 $ / Ë7,&2 6�

�

1 RWRULDPHQWH��FRPR�VHUi �UHYHODGR�SHOD�DQi OLVH��RV�SURJUDPDV�GLVSRQtYHLV�SHUPLWHP�

SRXFDV�RSo} HV�RX��HP�DOJXQV�FDVRV��QHQKXPD�RSomR�TXDQWR�j �HVFROKD�GDV�FDPDGDV�GH�GDGRV�D�

VHUHP� YLVXDOL] DGDV�� ) UHT• HQWHPHQWH� VmR� SHUPLWLGDV� HVFROKDV� GH� OLPLWDQWHV� SXUDPHQWH�

JHRPpWULFRV�FRPR�SODQRV�GH�VHFFLRQDPHQWR�RX�YDORUHV�GH�H[ WUHPLGDGH�SDUD�XP�GRPtQLR�GH�

YDORUHV�� FKDPDGRV� QHVWH� WUDEDOKR� GH� FRQWRUQRV� RX� VHQWLQHODV� GR� LQWHUYDOR� GH� GDGRV�

YLVXDOL] DGRV�� ( QWmR�� RV� GDGRV� RULXQGRV� GH� DUTXLYRV� HP� PHPyULD� VHFXQGi ULD�� FRPR� GLVFRV�

UtJLGRV��VmR�PRGHODGRV�H�DSUHVHQWDGRV��GHQWUR�GH�WDLV� �OLPLWHV��VHJXQGR�D�VHOHomR�GH�DOJXP�

WLSR�GH�UHSUHVHQWDomR��D�VDEHU��LVRVXSHUItFLHV��FDPSRV�YHWRULDLV��JOLIRV��HQWUH�RXWUDV��( [ LVWHP�

VLWXDo} HV� TXH� QmR� HQYROYHP� D� GLILFXOGDGH� GH� VHOHomR� GH� i UHDV� GR� IHQ{ PHQR� SDUD� D�

YLVXDOL] DomR��PDV�D�SUDWLFLGDGH�GH�UHVSRVWD�GR�VRIWZDUH�TXDQWR�j �LQWHUIDFH�VHU�PDLV�DPLJi YHO�

DR�XVXi ULR���

����������������������������������������������
�

� ( VWH� WLSR� GH� SUREOHPD� GD� i UHD� GH� 7UDQVIHUrQFLD� GH� &DORU� p� HVWXGDGR� SHODV� ( QJHQKDULDV� HP� / DERUDWyULRV� GH� 0 i TXLQDV�
7pUPLFDV��



�

��

�

$ SHVDU�GD�GLILFXOGDGH�GH�DFHVVR�D�PXLWRV�GRV�SURJUDPDV�YLVXDOL] DGRUHV�H[ LVWHQWHV��

IRL�UHDOL] DGD�XPD�DQi OLVH�GRV�SURJUDPDV�YLVXDOL] DGRUHV�PDLV�GLIXQGLGRV�GD�DWXDOLGDGH�D�SDUWLU�

GH�LQIRUPDo} HV��QD�PDLRULD�GDV�YH] HV��GLVSRQtYHLV�QRV�VLWHV�GDV�HPSUHVDV�SURSULHWi ULDV��RX�D�

SDUWLU�GH�SURVSHFWRV�LQIRUPDWLYRV��$ V�LQIRUPDo} HV�WRUQDUDP�VH�PDLV�FRPSOHWDV�FRP�D�EXVFD�

GH� DUWLJRV� UHODFLRQDGRV� j � SURSRVLomR� FHQWUDO� GHVWD� GLVVHUWDomR�� ) RUDP� VHOHFLRQDGDV�

SXEOLFDo} HV� GRV� ~OWLPRV� � � � DQRV� HP� UHYLVWDV� HVSHFLDOL] DGDV� H� UHFRQKHFLGDV� H� DUWLJRV�

SXEOLFDGRV� D� SDUWLU� GH� HQFRQWURV� FRPR� FRQJUHVVRV� VREUH� &RPSXWDomR� * Ui ILFD� FRPR� R�

6LP SyVLR�%UDVLOHLUR�GH�&RP SXWDomR�* Ui ILFD�H�3URFHVVDP HQWR�GH�,P DJHQV��6,%* 5$ 3,��H�

R� PDLRU� HYHQWR� QD� i UHD� GH� &RPSXWDomR� * Ui ILFD� R� 6SHFLDO� ,QWHUHVW� * URXS� RQ� &RPSXWHU�

* UDSKLFV��6,* * 5$ 3+ ���

�

$ �DQi OLVH�GRV�SURJUDPDV�LQFOXLX�D�FDWHJRULD�GH�SURJUDPDV�VROXFLRQDGRUHV�DQDOtWLFRV�

GH� SUREOHPDV� PDWHPi WLFRV�� RV� TXDLV� QmR� VmR�� SRU� FRPSOHWR� H� D� SULRUL�� YLVXDOL] DGRUHV��

( QWUHWDQWR�� PXLWRV� GHVWHV� SURJUDPDV� LQFRUSRUDP� Ki � DOJXP� WHPSR� UHFXUVRV� GH� YLVXDOL] DomR�

FRPR�R�0 DSOH� � ��
�

�H�0 DWODE� � �� ��
�

�� ( P�WDLV�SURJUDPDV��R�XVR�GH� IRUPXODo} HV�PDWHPi WLFDV�

FRQVWLWXL�D�SUySULD�ILQDOLGDGH�Ei VLFD�GRV�SURJUDPDV��H�D�REWHQomR�GH�VHo} HV�JHUDGDV�DWUDYpV�GH�

HTXDFLRQDPHQWRV� PDWHPi WLFRV� p� SODXVtYHO��&RQWXGR�� DLQGD� TXH�HVWHV�SURJUDPDV�HPSUHJXHP�

IRUPXODo} HV� PDWHPi WLFDV� LQHUHQWHV� j � VXD� DSOLFDomR�� WDLV� IRUPXODo} HV� QmR� HVWmR�

LQWULQVHFDPHQWH� UHODFLRQDGDV� j V� FDSDFLGDGHV� ILOWUDQWHV� HQXQFLDGDV� QHVWH� WUDEDOKR� FRPR� XPD�

FRQGLomR�QDWXUDO�GR�DPELHQWH�GHVWHV�SURJUDPDV��

�

$ �PDLRULD�GRV�SURJUDPDV�YLVXDOL] DGRUHV�SRVVXHP�XPD�FDUDFWHUtVWLFD�HP�FRPXP��D�

TXDO� FRQVLVWH� QD� XWLOL] DomR� GH� GDGRV� SURYHQLHQWHV� GH� DOJXP� IRUPDWR� QDWLYR� GH� DUTXLYR� HP�

PHPyULD�VHFXQGi ULD�FRPR��SRU�H[ HPSOR��DUTXLYRV�GH�GDGRV�HP�GLVFRV�UtJLGRV��2 V�GDGRV�OLGRV�

����������������������������������������������
�

�,QIRUPDo} HV�VREUH�R�0 DSOH�� �SRGHP�VHU�HQFRQWUDGDV�QR�VLWH��KWWS���ZZZ�PDSOHVRIW�FRP��2 �0 DSOH�p�SURGX] LGR�SHOD�HPSUHVD�
FDQDGHQVH��: DWHUORR�0 DSOH�,QF��� ��2 QWi ULR��&DQDGi ��

�

� 2 � 0 DWODE� IRL� FULDGR� SHOD� HPSUHVD� DPHULFDQD� 0 DWK: RUNV� �� 1 DWLFN�� 0 DVVDFKXVHWWV�� ( 8 $ � H� LQIRUPDo} HV� D� UHVSHLWR� GR�
VRIWZDUH�SRGHP�VHU�HQFRQWUDGDV�QR�VLWH��KWWS���ZZZ�PDWKZRUNV�FRP��( P�� � � � �IRL�ODQoDGD�D�YHUVmR�� �� �GR�VRIWZDUH�0 DWODE�H�
QHVWD�YHUVmR�R�SURJUDPD�SHUPLWLD�D�FULDomR�GH�YLVXDOL] Do} HV�SRU�LVRVXSHUItFLHV�H�FDPSRV�YHWRULDLV��$ �LGpLD�IRL�WRUQDU�R�0 DWODE�
XP�VRIWZDUH�FRP�DOJXPDV�FDSDFLGDGHV�GH�XP�YLVXDOL] DGRU��DOpP�GDV�VXDV�FDSDFLGDGHV�GH�VROXomR�DQDOtWLFD���



�

��

�

VmR� PRGHODGRV� H� YLVXDOL] DGRV�VHJXQGR�DOJXP�WLSR�GH� UHSUHVHQWDomR�HVFROKLGR�SHOR� XVXi ULR��

3RUpP��HVVD�FDUDFWHUtVWLFD�GH�HQWUDGD�D�SDUWLU�GH�GDGRV�FRQWLGRV�HP�DUTXLYRV��QRUPDOPHQWH��

GLILFXOWD� R� LQWHUFkPELR� GH� WDLV� GDGRV� FRP� DSOLFDWLYRV� LPLQHQWHPHQWH� DQDOtWLFRV������������������

�58 0 3) �HW�DO���� � � � � ��

�

$ OJXQV� SURJUDPDV� SURS} HP� XP� Q~FOHR� GH� URWLQDV� JUi ILFDV� GH� YLVXDOL] DomR�� FXMD�

XWLOL] DomR� p� LQWHUDWLYD�� PDV� DV� URWLQDV� GHYHP� VHU� FKDPDGDV� SRU� SURJUDPDV� FULDGRV� SHOR�

XVXi ULR��1 HVWH�FDVR��R�XVXi ULR�GHYHUi �VDEHU�XWLOL] DU�OLQJXDJHQV�GH�SURJUDPDomR
�

��DV�TXDLV��QD�

i UHD� FLHQWtILFD�� VmR� IUHT• HQWHPHQWH� D� OLQJXDJHP� &� H� D� OLQJXDJHP� ) 2 575$ 1 �� 8 P� GRV�

UHSUHVHQWDQWHV� GHVWH� WLSR� GH� ELEOLRWHFD� JUi ILFD� LQWHUDWLYD� GHVWLQDGD� j � YLVXDOL] DomR� p� R���������

9,68 $/ � �
�

�� R� TXDO� p� XP� DPELHQWH� JUi ILFR� LQWHUDWLYR�� EDVHDGR� QD� XWLOL] DomR� GR� SDGUmR�

2 SHQ* /
� �

� � : 2 2 �� � � � � �� S�� � � �� ( VWH� DPELHQWH� p� FKDPDGR� D� SDUWLU� GH� SURJUDPDV� HVFULWRV� HP�

OLQJXDJHP�) 2 575$ 1 �RX�OLQJXDJHP�&���

�

2 � 9LVXDOL]DWLRQ� 7RRO. LW� �9 7.
�

� � p� WDPEpP� XP� VLVWHPD� DEHUWR� H� GLVWULEXtGR�

JUDWXLWDPHQWH�SDUD�R�GHVHQYROYLPHQWR�GH�LQWHUIDFHV�JUi ILFDV�SDUD�DSOLFDo} HV�HP�&RPSXWDomR�

* Ui ILFD�� ' ��3URFHVVDPHQWR�GH�,PDJHQV�H�i UHDV�DILQV��2 �9 7. �SRGH�VHU�XWLOL] DGR�HP�FRQMXQWR�

FRP� D� OLQJXDJHP� &�&� � �� LPSOHPHQWDomR� GH� FODVVHV� SDUD� REMHWRV�� H� SHUPLWH� D� XWLOL] DomR� GH�

OLQJXDJHQV�LQWHUSUHWDGDV�FRPR�7RRO�&RPPDQG�/ DQJXDJH��7FO�7N��D�TXDO�p�EDVHDGD�HP�VFULSWV�

FRQVWLWXtGRV�SRU�FRPDQGRV��RV�TXDLV�VmR�VWULQJV�TXH�SRGHP�RX�QmR�UHFHEHU�DUJXPHQWRV���-DYD�

����������������������������������������������
�

� $ � OLQJXDJHP� GH� SURJUDPDomR� &� IRL� FULDGD� HP� � � � � � SRU� ' HQQLV� 5LWFKLH� H� p� XPD� GDV� OLQJXDJHQV� PDLV� XWLOL] DGDV� SDUD�
GHVHQYROYLPHQWR�GH�SURJUDPDV�TXH�H[ LJHP�DOWR�GHVHPSHQKR��FRPR�RV�VLVWHPDV�RSHUDFLRQDLV��2 �WHUPR�) 2 575$ 1 �YHP�GD�
FRQWUDomR�GDV� SDODYUDV� ) RUPXOD�7UDQVODWLRQ� H�p� XPD�OLQJXDJHP�GH�SURJUDPDomR�PXLWR�HPSUHJDGD�QD� i UHD�FLHQWtILFD��6XD�
SULPHLUD�LPSOHPHQWDomR�IRL�FULDGD�HQWUH�RV�DQRV�GH�� � � � �H�� � � � ��SRU�XPD�HTXLSH�GD�,%0 �OLGHUDGD�SRU�-RKQ�: ��%DFNXV�

�

�2 �9,68 $/ � � �p�XP�SURGXWR�GHVHQYROYLGR�SHOR�0 DVVDFKXVVHWV�,QVWLWXWH�RI�7HFKQRORJ\ � �0 ,7��H�PDLV�LQIRUPDo} HV�VREUH�R�
9,68 $/ �� �SRGHP�VHU�REWLGDV�QR�HQGHUHoR��KWWS���UDSKDHO�PLW�HGX�YLVXDO� �YLVXDO� �KWPO��

�

� 2 SHQ* / � p� XPD� ELEOLRWHFD� GH� IXQo} HV� JUi ILFDV� GD� 6LOLFRQ� * UDSKLFV� ,QF� GH� kPELWR� JHUDO�� VHQGR� TXH� HVWD� ELEOLRWHFD� HVWi �
SRUWDGD�HP�XP�JUDQGH�Q~PHUR�GH�SODWDIRUPDV�TXH�XWLOL] HP�DOJXPD�VDtGD�JUi ILFD�SDGURQL] DGD��2 XWUDV�LQIRUPDo} HV�SRGHP�VHU�
REWLGDV�D�SDUWLU�GR�VHJXLQWH�HQGHUHoR��KWWS���ZZZ�VJL�FRP�

�

� 0 DLRUHV� LQIRUPDo} HV� VREUH� R� 97. � SRGHP� VHU� HQFRQWUDGDV� QRV� VLWHV�� KWWS���ZZZ�NLWZDUH�FRP�YWN�KWPO� H�
KWWS���ZZZ�WFOWN�FRP�LWFO��



�

��

�

H� 3\ WKRQ�� $ WUDYpV� GHVWDV� OLQJXDJHQV� p� SRVVtYHO� D� FRQVWUXomR� H[ WUHPDPHQWH� Ui SLGD� GH�

DSOLFDWLYRV� HVSHFLDOPHQWH� QD� i UHD� GH� 9 LVXDOL] DomR�� 2 � 9 7. � SRVVXL� LPSOHPHQWDo} HV� SDUD�

SODWDIRUPDV� EDVHDGDV� HP� 8 1 ,; � H� : LQGRZV� � [ �1 7� H� p� FRQVLGHUDGR� R� PDLV� DOWR� QtYHO� GH�

DEVWUDomR� GH� ELEOLRWHFDV� GH� IXQo} HV� JUi ILFDV� FRPR� 2 SHQ* / � RX� 3( ; �� ( P� VL� R� 9 7. � p� XP�

VLVWHPD� TXH� VXSRUWD� D� LQFOXVmR� GH� XP� JUDQGH� Q~PHUR� GH� DOJRULWPRV� SDUD� YLVXDOL] DomR� WDLV�

FRPR��VFDODU��YHFWRU��WHQVRU��WH[ WXUH��HQWUH�RXWURV��H�WpFQLFDV�DYDQoDGDV�GH�PRGHODJHP�FRPR��

LPSOLFLW� PRGHOOLQJ�� SRO\ JRQ� UHGXFWLRQ�� PHVK� VPRRWKLQJ�� FXWWLQJ�� FRQWRXULQJ� H� ' HODXQD\ �

WULDQJXODWLRQ�� $ � LGpLD� FHQWUDO� GR� 9 7. � p� VHU� XPD� IHUUDPHQWD� GH� UHODWLYD� IDFLOLGDGH� SDUD� VHU�

XWLOL] DGD� SRU� SURJUDPDGRUHV� H� SHVVRDV� TXH� SRVVXDP� XP� VXILFLHQWH� FRQKHFLPHQWR�

FRPSXWDFLRQDO��$ OJXPDV�FDUDFWHUtVWLFDV�GD�FRPELQDomR�HQWUH�R�9 7. �H�R�7&/ �LQFOXHP��

�

·  ���( VFULWD�UREXVWD�GH�SURJUDPDV�RULHQWDGRV�D�REMHWRV��

·  ��3URRGXomR� GH� LQWHUIDFHV� FRPSOH[ DV� FRP� XPD� OLQKD� GH� FRPDQGRV� �DWUDYpV� GH�

: LGJHWV���

·  ���' LVSOD\ �GH�JUi ILFRV�� ' �FRP�WH[ WXUDV�HODERUDGDV��76,33���

·  ��,QWHUDomR� FRP� EDVHV� GH� GDGRV� FRPXQV� GR� PHUFDGR� FRPR� R� 2 UDFOH� H� 6\ EDVH�

�6\ EWFO�H�2 UDWFO���

·  ���&KDPDGDV�UHPRWDV�HP�UHGHV�DWUDYpV�GH�SURFHGLPHQWRV��H[ SHFW���

·  ���8 VR�GH�HVWUXWXUDV�GH�GDGRV�FRPSOH[ DV�H�FKDPDGDV�HP�VLVWHPD�8 1,; ��7FO; ���

·  ���&KDPDGDV�HQFDSVXODGDV�GH�SURJUDPDV�HP�&��( PEHG�7N��DEUHYLDGDPHQWH�( 7���

�

* UDQGH�SDUWH�GRV�SURJUDPDV�YLVXDOL] DGRUHV�VmR�SURSRVWRV�VHJXQGR�XP�DPELHQWH�GH�

YLVXDOL] DomR� PRGXODU� �0 9( V�� FRPR� FLWDGR� HP� ) 2 1 6( &$ � HW� DO�� � � � � � � �� ( VWH� WLSR� GH�

RUJDQL] DomR� p� FRQVWLWXtGD� GH� XP� SURJUDPD� SULQFLSDO�� R� TXDO� FKDPD�� RX� YLQFXOD�� PyGXORV�

HVSHFtILFRV� j � ILQDOLGDGH�GH�DSOLFDomR�GHWHUPLQDGD�SHOR�XVXi ULR��$ OJXQV�SURJUDPDV�WrP�XPD�

DUTXLWHWXUD�PDLV�IHFKDGD�SHUPLWLQGR�DSHQDV�PyGXORV�SURSRVWRV�SHOR�SUySULR�GHVHQYROYHGRU�GR�

SURJUDPD� YLVXDOL] DGRU�� RXWURV� SHUPLWHP� D� LQFOXVmR� GH� PyGXORV� H[ WHUQRV� JHUDGRV� GH� IRUPD�

LQGHSHQGHQWH�� $ � PDLRULD� GRV� SURJUDPDV� GH� YLVXDOL] DomR� VmR� PRGXODUHV� H� RV� SURJUDPDV�

YLVXDOL] DGRUHV� PRGXODUHV� PDLV� FRQKHFLGRV� H� DERUGDGRV� QHVWH� WUDEDOKR� VmR� R� $SSOLFDWLRQ�



�

��

�

9LVXDOL]DWLRQ�6\ VWHP� �FRQKHFLGR�FRPR�$96
�

� ��R� � ,5,6� ( [ SORUHU
	

��R�2 SHQ�9LVXDOL]DWLRQ� ' DWD�

( [ SORUHU
� 


�H�R�,' /
� �

��$ OpP�GHVWHV�PDLV�GLIXQGLGRV��IRUDP�HVWXGDGRV�RXWURV�PHQRV�FRQKHFLGRV��

�

$ � DQi OLVH� GRV� SULQFLSDLV� SURJUDPDV� GH� YLVXDOL] DomR�� H� DOJXQV� SURJUDPDV� GD�

FDWHJRULD� GH� VROXFLRQDGRUHV� QXPpULFRV�� REMHWLYRX� D� GHWHUPLQDomR� H� UHODomR� GDV� SULQFLSDLV�

FDUDFWHUtVWLFDV��H�UHFXUVRV�GHVWHV�SURJUDPDV��2 EVHUYDQGR�DV�FDUDFWHUtVWLFDV�H�UHFXUVRV�GH�WDLV�

SURJUDPDV�� FRQVWDWRX�VH� TXH� QmR� IRL� HVWXGDGD� QHOHV�� GH� PDQHLUD� VDWLVIDWyULD�� D� DERUGDJHP�

DGRWDGD� QHVWH� WUDEDOKR�� $ � FRQFOXVmR� GHVWH� HVWXGR� IRL� R� VXEVtGLR� VXILFLHQWH� j �HQXQFLDomR�GD�

SURSRVLomR�SULQFLSDO�GHVWH�WUDEDOKR��UHVWDQGR�D�VXD�GHPRQVWUDomR��

�

2 �SULPHLUR�SURJUDPD�YLVXDOL] DGRU�DQDOLVDGR�IRL�R�$96���R�TXDO�SRVVXL���HQWUH�RXWUDV�

FDUDFWHUtVWLFDV�� RV� VHJXLQWHV� SULQFLSDLV� HOHPHQWRV� HP� VXD� i UHD� GH� WUDEDOKR� FKDPDGD� GH�

1HWZRUN�( GLWRU�: LQGRZ��

�

·  �' DWD�,QSXW��0 yGXOR�TXH�Or�DUTXLYRV�GH�GDGRV�RX�JHUD�DXWRPDWLFDPHQWH�RV�GDGRV��

·  �) LOWHUV�� 0 yGXOR� TXH�UHDOL] D�RSHUDo} HV�GH�FRQYHUVmR�VREUH�RV�GDGRV�FRPR�R�WLSR�

GRV��GDGRV�RX�RSHUDo} HV�GH�SURFHVVDPHQWR�GH�LPDJHQV��

·  �0 DSSHUV��0 yGXOR�TXH�FRQYHUWH�GDGRV�VREUH�REMHWRV�JUi ILFRV��

·  �' DWD�2 XWSXW��0 yGXOR�TXH�HVFUHYH�RV�GDGRV��RX�YLVXDOL] D�WDLV�GDGRV��

�

0 XLWDV� IHUUDPHQWDV� GH� YLVXDOL] DomR
� �

� H� PpWRGRV� GH� VHFFLRQDPHQWR� HVWmR��

GLVSRQtYHLV�QR�SURJUDPD�$96��( VWH�VRIWZDUH�WDPEpP�SURSRUFLRQD�VXSRUWH�DR�XVR�GH�JUDGHV�GH�

����������������������������������������������
�

�2 �$96�p�XP�SURGXWR�GD�$GYDQFHG�9LVXDO�6\ VWHPV�,QF��GH�: DOWKDP�0 DVVDFKXVHWWV�H�SDUD�PDLRUHV�LQIRUPDo} HV�FRQVXOWDU�RV�
VLWHV��KWWS���EDFK�QFVD�XLXF�HGX�9 L] �$ 9 6�$ 9 6LQWUR�KWPO�H�ZZZ�FLFD�LQGLDQD�HGX�FLFD�IDT�DYV�DYV�LQGH[ �KWPO�

	

,QIRUPDo} HV� VREUH� ,5,6� ( [ SORUHU� HVWmR� QR� HQGHUHoR�� KWWS���ZZZ�QDJ�FR�XN�YLVXDO�,( �LHFEE�' 2 &�1 W�WXWRULDO�FKDS� � �KWP����������
2 � ,5,6� ( [ SORUHU� IRL� FULDGR� SHOD� 6LOLFRQ� * UDSKLFV� ,QF��� PDV� R� JUXSR� 1XPHULFDO� $OJRULWKPV� * URXS� / WG� �FRQKHFLGR� FRPR�
1$* ���GH�2 [ IRUG�8 . ��SDVVRX�D�GHVHQYROYr�OR�H�UHSUHVHQWi �OR�FRPHUFLDOPHQWH��

� 


�2 �2 SHQ�9LVXDOL]DWLRQ�' DWD�( [ SORUHU�p�XP�YLVXDOL] DGRU�SURGX] LGR�SHOD�,%0 �H�RXWUDV�LQIRUPDo} HV�SRGHP�VHU�HQFRQWUDGDV�QR�
HQGHUHoR�KWWS���ZZZ�UHVHDUFK�LEP�FRP�G[ ��

� �

�2 �,' / �p�XP�VRIWZDUH�GD�HPSUHVD�) ORDWLQJ�3RLQW�6\ VWHP�8 . �/ WG��GH�%HUNVKLUH�8 . ���H�SRGH�VHU�ORFDOL] DGR�QD�KRPH�SDJH��
KWWS���ZZZ�IORDWLQJ�FR�XN�

� �

� ) HUUDPHQWDV� RX� WpFQLFDV� GH� YLVXDOL] DomR� FRPSUHHQGHP� DV� GLIHUHQWHV� IRUPDV� FRPR� RV� GDGRV� VHUmR� UHSUHVHQWDGRV�
YLVXDOPHQWH�HP�XP�VLVWHPD��2 �$96�SRVVXL�Yi ULDV�IHUUDPHQWDV�FRPR�LVRVXUIDFH��YROXPHWULF�UHQGHULQJ��VWUHDP�OLQH�H�SDUWLFOH�
WUDFHV��HQWUH�RXWUDV��( VWDV�H�RXWUDV�IHUUDPHQWDV�VmR�GHILQLGDV�QR�FDStWXOR�� �GHVWD�GLVVHUWDomR��



�

��

�

HOHPHQWRV�ILQLWRV
� �

��%( 6$ 1 7��� � � � ��S�� � � � �H�DR�SURFHVVDPHQWR�GH�LPDJHQV
� �

��* 2 0 ( 6��� � � � ��

S��� � ��$ OpP�GHVWDV�FDUDFWHUtVWLFDV�JHUDLV��SHUPLWH�D�LQWHUIDFH�FRP�PyGXORV�JHUDGRV�D�SDUWLU�GD�

OLQJXDJHP�) 2 575$ 1 �H�GD�OLQJXDJHP�&��3RGH�VH��DLQGD��SURJUDPDU�FRP�R�$96�DWUDYpV�GH�

XPD� OLQJXDJHP� LQWHUSUHWDGD� FKDPDGD� * UDSK� 9LHZHU� &RPPDQG� / DQJXDJH� ,QWHUSUHWHU�

�DEUHYLDGDPHQWH�&/ ,� ��LQFOXLQGR�D�XWLOL] DomR�GH�6FULSWV
� �

�GH�FRPDQGRV��SRUpP�QmR�H[ DWDPHQWH�

HP�XP�QtYHO�GH�DEVWUDomR��R�TXDO�HYLWH�D�H[ LJrQFLD�GR�FRQKHFLPHQWR�GH�SURJUDPDomR�SRU�SDUWH�

GR� XVXi ULR�� 2 EYLDPHQWH�� SRGH�VH� FRQVWUXLU� UHJL} HV� GH� GDGRV� D� SDUWLU� GH� IRUPXODo} HV�

PDWHPi WLFDV�HP�PXLWRV� YLVXDOL] DGRUHV�� LQFOXLQGR� R�$96��PDV�HYLWDU�D�HVFULWD�GH�FyGLJR�HP�

OLQJXDJHQV�GH�QtYHO�PDLV�EDL[ R�QmR�IRL�XPD�FDUDFWHUtVWLFD�HQFRQWUDGD�QR�$96��

�

8 P� GRV� PDLV� SRGHURVRV� SURJUDPDV� GH� YLVXDOL] DomR�� TXH� IRL� DQDOLVDGR�� p� R� ,5,6�

( [ SORUHU��2 � ,5,6� ( [ SORUHU�p�XP�ULFR�DPELHQWH�GH�SURJUDPDomR�YLVXDO�SDUD�YLVXDOL] DomR�GH�

GDGRV� H� p� FRPSRVWR� SHORV� PyGXORV�� 2 SHQ� ,QYHQWRU70 �� ,PDJH9LVLRQ70 � H� 2 SHQ* / 70 �

OLEUDULHV��( VWH�SURJUDPD�WLUD�SDUWLGR�GRV�LQ~PHURV�UHFXUVRV�GD�ELEOLRWHFD�JUi ILFD�2 SHQ* / �SDUD�

SURGX] LU�DV�YLVXDOL] Do} HV�GRV�GDGRV��' LVSRQLELOL] DQGR�GLYHUVDV�IHUUDPHQWDV�GH�YLVXDOL] DomR�H�

WUDEDOKDQGR� HP� FRQMXQWR� FRP� XPD� H[ WHQVD� ELEOLRWHFD� GH� FODVVHV� GH� VROXo} HV� QXPpULFDV� GR�

1XPHULFDO� $OJRULWKPV� * URXS� �1$* �
� �

�� R� DPELHQWH� GR� ,5,6� ( [ SORUHU� IRL� SODQHMDGR� SDUD�

IDFLOLWDU�D�SHUVRQDOL] DomR�GD�FULDomR�GH�DSOLFDo} HV�SHOD�VHOHomR�GH�PyGXORV�GH�ELEOLRWHFDV�GH�

URWLQDV� H[ LVWHQWHV� RX� GHVHQYROYLGDV� SHOR� XVXi ULR�� $ � LQFOXVmR� GHVWDV� ELEOLRWHFDV�� TXDQGR�

UHDOL] DGD�� HYLWD� D� GLJLWDomR� GH� OLQKDV� GH� FyGLJR� SHOR� XVXi ULR� SDUD� D� FULDomR� GH� XPD�

GHWHUPLQDGD� DSOLFDomR�� 7DO� DSOLFDomR� SRGH� VHU� DOWHUDGD� H� DWXDOL] DGD� GH� IRUPD� VLPSOHV�� ,VWR�

SHUPLWH� DR� XVXi ULR� XPD� JUDQGH� LQWHUDWLYLGDGH� SDUD� DQi OLVH� GH� FROHo} HV� GH� GDGRV� H� VXD�

����������������������������������������������
� �

� 2 � PpWRGR� GRV� HOHPHQWRV� ILQLWRV�� PXLWR� HPSUHJDGR� QDV� HQJHQKDULDV�� p� XPD� HVWUXWXUD� HOi VWLFD� RX� FRQWtQXD�� VHQGR�
UHSUHVHQWDGD�SRU�PXLWRV�FRPSRQHQWHV�GLVWLQWRV�RX�HOHPHQWRV�LQWHUFRQHFWDGRV�HP�XP�Q~PHUR�ILQLWR�GH�SRQWRV�QRGDLV�VLWXDGRV�
QRV�OLPLWHV�GR�HOHPHQWR��RQGH�RV�GHVORFDPHQWRV�GRV�SRQWRV�VmR�RV�SDUkPHWURV�Ei VLFRV�GHVFRQKHFLGRV�GR�SUREOHPD��

� �

�1 R�SURFHVVDPHQWR�GH�LPDJHQV��R�VLVWHPD�DGPLWH�FRPR�HQWUDGD�XPD�LPDJHP�TXH��DSyV�SURFHVVDGD��SURGX] �RXWUD�LPDJHP�
FRPR�VDtGD����

� �

6FULSWV�VmR�UHFXUVRV�HPSUHJDGRV�HP�SURJUDPDV�FRPR�R�� ' �6WXGLR��GD�HPSUHVD�DPHULFDQD�$XWRGHVN��SDUD�D�HQXPHUDomR�GH�
Do} HV�TXH�GHYHP�VHU�UHDOL] DGDV�SDUD�D�REWHQomR�GH�XPD�WDUHID��FRPR�SRU�H[ HPSOR�DV�Do} HV�TXH�JHUDP�DQLPDo} HV���

� �

�2 �1XPHULFDO�$OJRULWKPV�* URXS�/ WG��1$* ���GH�2 [ IRUG�8 . ��p�XP�GRV�PDLRUHV�GHVHQYROYHGRUHV�GH�VROXo} HV�QXPpULFDV�GR�
PXQGR��9 LGH�HQGHUHoR�KWWS���ZZZ�QDJ�FR�XN�SDUD�RXWUDV�LQIRUPDo} HV��



�

��

�

FRQVHT• HQWH� YLVXDOL] DomR�� 7DLV� FDUDFWHUtVWLFDV� DSRQWDP� R� ,5,6� ( [ SORUHU� FRPR� XP� VRIWZDUH�

FDSD] � GH� UHDOL] DU� DV� RSHUDo} HV� GH� ILOWUDJHP�� PHQFLRQDGDV� QHVWH� WUDEDOKR�� PDV� QmR� Ki � XPD�

RSomR� GLUHWD� H� HVSHFtILFD� QHVWH� VHQWLGR� QR� DPELHQWH� SULQFLSDO� GR� SURJUDPD�� $ V� FODVVHV�

SHUWHQFHQWHV� j V� IHUUDPHQWDV� GH� YLVXDOL] DomR�� SURSRVWDV� QR� VRIWZDUH� GHVHQYROYLGR� QHVWH�

WUDEDOKR��YLVDP�j �LQFOXVmR�GHVWH�FRQFHLWR�GH�IRUPD�DXWRPi WLFD�H�GLUHWD�DR�XVXi ULR�H�QmR�FRPR�

PyGXORV�LQGHSHQGHQWHV�H�LQWHUFDPELi YHLV��

�

2 �2 SHQ�9LVXDOL]DWLRQ� ' DWD�( [ SORUHU�GD�HPSUHVD�DPHULFDQD�,%0 �p�D�HYROXomR�GR�

FRQKHFLGR� ,%0 � ' DWD� ( [ SORUHU�� ( VVH� DSULPRUDGR� VLVWHPD� GH� YLVXDOL] DomR� WHP� PXLWDV� GDV�

FDUDFWHUtVWLFDV�HQFRQWUDGDV�QR�$96�H�,5,6�( [ SORUHU��LQFOXLQGR�VXSRUWH�j �ELEOLRWHFD�2 SHQ* / �H�

XVR�GH�OLQJXDJHP�GH�SURJUDPDomR�HP�VFULSWV��$ V�FDUDFWHUtVWLFDV�GHVWH�SURJUDPD�VmR��

�

·  ) OH[ tYHO�LPSRUWDomR�GH�GDGRV�H�H[ SRUWDomR�GH�IXQo} HV��

·  . LW�GH�GHVHQYROYLPHQWR�GH�DSOLFDo} HV��

·  ) i FLO�GH�XVDU�RV�UHFXUVRV�GD�LQWHUIDFH��

·  +DUGZDUH�UHQGHULQJ
� �

� �

·  ( QWUDGD�6DtGD�GH�LPDJHQV�FRPSULPLGDV��

·  &DUJD�GLQkPLFD�GH�PyGXORV��

·  2 QH�VKRWV�SDUD�VLPXODomR��

�

$ SHVDU�GRV�H[ FHOHQWHV�UHFXUVRV�DSUHVHQWDGRV�QR�2 SHQ�9LVXDOL]DWLRQ�' DWD�( [ SORUHU�

QmR�IRUDP�HQFRQWUDGDV�UHIHUrQFLDV�D�UHFXUVRV�GH�ILOWUDJHP�SRU�IRUPXODo} HV�PDWHPi WLFDV��

�

2 XWUR� VRIWZDUH� DQDOLVDGR� IRL� R� ,' / � GD� HPSUHVD� EULWkQLFD� ) ORDWLQJ� 3RLQW� 6\ VWHP��

1 HVWH� YLVXDOL] DGRU� VmR� HQFRQWUDGRV� UHFXUVRV� VHPHOKDQWHV� DRV� H[ LVWHQWHV� QR� $96� H� ,5,6�

( [ SORUHU��0 HQRV�FRPSOHWR�QR�HVFRSR�GH�WLSRV�GH�IHUUDPHQWDV�GH�YLVXDOL] DomR��HVWH�VRIWZDUH�

SHUPLWH� D� SURJUDPDomR� HP� PyGXORV� H[ WHUQRV� D� SDUWLU� GH� OLQJXDJHQV� GH� SURJUDPDomR� FRPR�

����������������������������������������������
� �

�5HQGHULQJ�p�R�SURFHVVR�SHOR�TXDO�REWpP�VH�XPD�RX�PDLV�LPDJHQV�ILQDLV�D�SDUWLU�GH�PRGHORV�GH�GDGRV��



�

��

� �

) 2 575$ 1 �H�&��2 �,' / �SHUPLWH�GDGRV�HVWUXWXUDGRV�QD�IRUPD�GH�HVFDODUHV��YHWRULDLV��PDWULFLDLV�

H�HVWUXWXUDV�DJUHJDGDV���9 i ULRV�WUDWDPHQWRV�QXPpULFRV�HVWmR�GLVSRQtYHLV�D�SDUWLU�GH�ELEOLRWHFDV�

GH� IXQo} HV� PDWHPi WLFDV�� $ OJXQV� H[ HPSORV� GHVWHV� WUDWDPHQWRV� VmR� D� LQWHJUDomR� QXPpULFD��

RSHUDGRUHV� YHWRULDLV� H� PDWULFLDLV�� DULWPpWLFD� FRPSOH[ D�� LQWHUSRODo} HV� HQWUH� RXWURV��

( IHWLYDPHQWH� QmR� IRUDP� HQFRQWUDGRV� UHFXUVRV� SUySULRV� GR� VRIWZDUH� TXH� GHPRQVWUDVVHP� DV�

FDUDFWHUtVWLFDV� GRV� ILOWURV� ItVLFR�PDWHPi WLFRV�� DLQGD� TXH� R� SURJUDPD� SHUPLWD� D� GHILQLomR� GH�

IXQo} HV�H�SURFHGLPHQWRV�FULDGRV�SHOR�XVXi ULR��

�

8 P�GRV�WUDEDOKRV�TXH�PDLV�VH�DSUR[ LPD�GR�SURSRVWR�QHVWD�GLVVHUWDomR�p�EDVHDGR�

HP� SODQLOKDV� HOHWU{ QLFDV� �/ ( 9 2 < �� � � � � � �� 2 � DXWRU� SURS} H� XP� VLVWHPD� GH� YLVXDOL] DomR� GH�

GDGRV� HVSHOKDGR� QDV� FOi VVLFDV� SODQLOKDV� HOHWU{ QLFDV�� RQGH� DV� FpOXODV� GHVWD� SODQLOKD� FRQWrP�

REMHWRV� JUi ILFRV� FRPR� LPDJHQV�� YROXPHV� H� ILOPHV� RX�� DLQGD�� ERW} HV�� HGLWRUHV� GH� FXUYD� H�

IyUPXODV��2 V� �REMHWRV�FRQWLGRV�QDV�FpOXODV�VmR�H[ LELGRV�HP�PLQLDWXUD��$ V�IyUPXODV��TXH�VmR�

LQVHULGDV� QDV� � FpOXODV�� VmR� HVFULWDV� HP� XPD� OLQJXDJHP� GH� SURJUDPDomR� GH� SURSyVLWR� JHUDO��

FKDPDGD� �7&/ �� 7DLV� IyUPXODV�SRGHP�VHU�DOLPHQWDGDV�FRP�RSHUDGRUHV�SDUD�PDQLSXODomR�GH�

PDWUL] HV�� SURFHVVDPHQWR�GH� LPDJHQV� H�UHQGHULQJ�� $ SHVDU�GD� IDFLOLGDGH�GH�SURJUDPDomR�GDV�

FpOXODV�� GHVFULWD� SRU� / ( 9 2 < �� HP� UHODomR� DRV� VLVWHPDV� HVWLOR� IORZ� FKDUW
� �

�� R� VLVWHPD� GH�

YLVXDOL] DomR�EDVHDGD�HP�SODQLOKDV��GD�IRUPD�TXH�IRL�SURSRVWR��QmR�FRQWHPSOD�RSo} HV�SDUD�RV�

ILOWURV�IRUPXODGRV�PDWHPDWLFDPHQWH��

�

8 P�VRIWZDUH�9 LVXDOL] DGRU�SDUD�' DGRV�3DUDOHORV��FKDPDGR�GH�' 39��p�SURSRVWR�SRU�

: $ * 1 ( 5� H� %( 5* ( 52 1 � �� � � � � �� 2 V� DXWRUHV� DILUPDP� TXH� RV� SURJUDPDV� GH� YLVXDOL] DomR�

SDUDOHOD� GH� GDGRV� H� GHSXUDGRUHV� D� HOHV� GHVWLQDGRV�� UHTXHUHP� QRYDV� WpFQLFDV� SDUD� UHXQLU���

PRVWUDU� H� FRQWURODU� RV� Yi ULRV� GLVSOD\ V
� 	

� JHUDGRV�� 8 P� JUDX� VDWLVIDWyULR� GH� LQWHUDomR� HQWUH� R�

XVXi ULR�H�R�SURJUDPD�GH�WUDWDPHQWR�SDUDOHOR�p�WDPEpP�UHTXHULGR�SDUD�IDFLOLWDU�R�SURFHVVR�GH��

����������������������������������������������
� �

�) ORZ�FKDUW�p�XPD�UHSUHVHQWDomR�SDUD�FyGLJRV��QRUPDOPHQWH�DOJRUtWPLFD��TXH�XWLOL] D�GLDJUDPDV�GH�EORFRV�OLJDGRV�SRU�OLQKDV��
DV�TXDLV�LQGLFDP�D�VHT• rQFLD�GH�Do} HV��2 V�GLDJUDPDV�FRQWrP�DV�Do} HV�D�VHUHP�UHDOL] DGDV��

� 	

�' LVSOD\ �p�R�DWR�GH�UHSUHVHQWDU�XPD�LPDJHP�HP�XP�GLVSRVLWLYR�JUi ILFR��



�

��

� �

GHSXUDomR� SDUDOHOD�� e� LPSRUWDQWH� VDOLHQWDU� TXH� XP� GRV� H[ HPSORV� GH� DSOLFDomR� XWLOL] DGR� QR�

' 39�H�FLWDGR�QR�UHIHULGR�DUWLJR��SDUD� �HIHLWR�GH�GHPRQVWUDomR�GDV�TXDOLGDGHV�GR�SURJUDPD��

HVWi � LQH[ RUDYHOPHQWH� UHODFLRQDGR� DR� HVWXGR� GH� FDVR� DSOLFDGR� DR� VRIWZDUH� GHVFULWR� QHVWH�

WUDEDOKR�� 7DO�DSOLFDomR�HVWi �LQWLWXODGD�FRPR�� � 9 LVXDOL] DomR�GH�XP�DOJRULWPR�GH� -DFREL�SDUD�

HQFRQWUDU� D� GLVWULEXLomR� GH� WHPSHUDWXUDV�� VRE� UHJLPH� WpUPLFR� SHUPDQHQWH� H� SURSDJDomR�

ELGLPHQVLRQDO���HP�VXSHUItFLHV��GDGDV�DV�FRQGLo} HV�FRQVWDQWHV�GH�FRQWRUQR� ��7RGDYLD��DSHVDU�

GH� VXD� DSOLFDomR� QD� PHVPD� i UHD� GH� IHQ{ PHQRV� GD� 7UDQVIHUrQFLD� GH� &DORU�� QmR� IRUDP�

HQFRQWUDGDV�DOXV} HV�j V�FDUDFWHUtVWLFDV�GH�WUDWDPHQWR�PDWHPi WLFR�QR�UHIHULGR�WUDEDOKR��

�

$ OJXQV� RXWURV� YLVXDOL] DGRUHV� LQYHVWLJDGRV� VmR� GH� DSOLFDomR� HVSHFtILFD� j � i UHD� GD�

7UDQVIHUrQFLD� GH� &DORU� �0 $ / ,6. $ � HW� DO��� � � � � � � H� GD� ' LQkPLFD� GH� ) OXLGRV� �0 $ / ,6. $ � H�

' ,+ / 0 $ 1 1 �� � � � � � � �� ( QWUHWDQWR�� SRU� VH� WUDWDUHP� GH� DVVXQWRV� LPHGLDWRV� DR� WHPD� SULQFLSDO�

DERUGDGR� QHVWH� WUDEDOKR�� PHUHFHP� XPD� DWHQomR� HVSHFLDO�� SULQFLSDOPHQWH� RV� YLVXDOL] DGRUHV�

GHVWLQDGRV� j � i UHD� GH� 7UDQVIHUrQFLD� GH� &DORU�� D� TXDO� p� DSUHVHQWDGD� GH� IRUPD� UHVXPLGD� QR�

FDStWXOR�� �GHVWD�GLVVHUWDomR��

�

8 P� VRIWZDUH� YLVXDOL] DGRU� HVSHFtILFR� DQDOLVDGR�� TXH� HVWi � HVWULWDPHQWH� UHODFLRQDGR�

DR�GHVHQYROYLPHQWR�GHVFULWR�QHVWD�GLVVHUWDomR�� � IRL�R�+ ( $7�75$16) ( 5� � �� � �0 $ / ,6. $ �HW�

DO��� � � � � � �� ( VWH� SURJUDPD�� TXH� p� GH� GRPtQLR� S~EOLFR
� 


�� IRL� GHVHQYROYLGR� SHOR� JUXSR� GH�

6LPXODomR� 1 XPpULFD� HP� 0 HFkQLFD� GH� ) OXLGRV� H� 7UDQVIHUrQFLD�GH� &DORU� �FXMD� DEUHYLDWXUD�p�

6,10 ( &�� GD� 8 QLYHUVLGDGH� ) HGHUDO� GH� 6DQWD� &DWDULQD� �8 ) 6&��� FRP� R� SURSyVLWR� GH� VHU� XP�

VRIWZDUH�GH�DX[ tOLR�QR�HQVLQR�GD�FRQGXomR�GH�FDORU��' HVWLQDGR�DRV�DOXQRV�GH�JUDGXDomR��PDLV�

HVSHFLILFDPHQWH�RV�GD� ( QJHQKDULD�0 HFkQLFD��HVWH�SURJUDPD�SRVVXL�UHFXUVRV�GH�YLVXDOL] DomR�

UHVWULWRV�j �VXD�i UHD�GH�DWXDomR��2 EYLDPHQWH��QmR�FDEH�DTXL�XPD�H[ SOLFDomR�SRUPHQRUL] DGD�GH�

WRGDV� DV� RSo} HV� TXH� R� SURJUDPD� SRVVXL�� PDV� D� ) LJXUD� � � LOXVWUD� DV� RSo} HV� GH� PHQX� TXH� WDO��

SURJUDPD�IRUQHFH�HP�VHX�DPELHQWH�GH�WUDEDOKR��

����������������������������������������������
� 


� 3DUD� VH� REWHU� XPD� FySLD� GR� +HDW� 7UDQVIHU� � �� � �RX� GD� YHUVmR� HP� 3RUWXJXrV� FKDPDGD� 7UDQV&DO�� p� LQGLFDGR� R� VHJXLQWH�
HQGHUHoR��KWWS���ZZZ�VLQPHF�XIVF�EU��
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�
����������) 2 1 7( ��1 $ 7,2 1 $ / �+ ( $ 7�75$ 1 6) ( 5 �&2 1 ) ( 5( 1 &( ��9 2 / 8 0 ( �� �$ 60 ( �� � � � �

�

2 � SURJUDPD� SHUPLWH� D� YLVXDOL] DomR� GDV� GLVWULEXLo} HV� GH� WHPSHUDWXUDV� HP� UHJLPH�

WpUPLFR� SHUPDQHQWH� GH� IRUPD� VLPLODU� j � DSUHVHQWDGD� QR� SUHVHQWH� WUDEDOKR�� ( QWUHWDQWR�� QmR�

SRVVXL�RSo} HV�GHQWUR�GR�SUySULR�DPELHQWH�SDUD�D�ILOWUDJHP�IRUPXODGD�PDWHPDWLFDPHQWH�H�QmR�

SHUPLWH� D� XWLOL] DomR� GH� PyGXORV� H[ WHUQRV� TXH� UHDOL] HP� D� WDUHID� GD� ILOWUDJHP� SRU� WDLV�

IRUPXODo} HV�QDV�UHJL} HV�GH�LQWHUHVVH�GRV�GDGRV�YLVXDOL] DGRV��$ SHVDU�GR�+HDW�7UDQVIHU�QmR�VHU�

XP� VRIWZDUH� YLVXDOL] DGRU� GH� DSOLFDomR� JHUDO�� WHP� LPSOLFDo} HV� LPSRUWDQWHV� UHODFLRQDGDV� DR�

HVWXGR�GH�FDVR�DERUGDGR�QR�WUDEDOKR�GHVFULWR�QHVWD�GLVVHUWDomR��

�

$ � FRQFOXVmR� D� TXH� VH� FKHJD�� DSyV� D� DQi OLVH� GH� YLVXDOL] DGRUHV� H[ LVWHQWHV�� p� D��

DXVrQFLD��DWp�RQGH�VH�VDEH��GD�FDUDFWHUtVWLFD�GD�SURSRVLomR�GHVWH�WUDEDOKR��&DVR�H[ LVWLVVH�XP�

VRIWZDUH� TXH� UHXQLVVH� DV� YLUWXGHV� GH� YLVXDOL] DomR� GH� XP� SURJUDPD�� FRPR� R� ,5,6� ( [ SORUHU��

FRP� RV� UHFXUVRV� PDWHPi WLFRV� GH� XP� SURJUDPD�� FRPR� R� 0 DSOH� � �� HVWH� VRIWZDUH� SRGHULD�

LPSOHPHQWDU�IDFLOPHQWH�D�ILOWUDJHP�GH�GDGRV�D�SDUWLU�GH�IRUPXODo} HV�PDWHPi WLFDV�FRPR�XPD�

RSomR�LQHUHQWH�DR�DPELHQWH�GH�WDO�SURJUDPD��

+ HDW�7UDQVIHU�� ��

) LOH * HRP HWU\ 3URSHUWLHV &RQGLWLRQV 6LP XODWLRQ 9LVXDOL] DWLRQ $ERXW + HOS

2 SHQ��� ( [ LW
' HIDXOW

* HRP HWULHV���
3K\ VLFDO

3 URSHUWLHV���

%RXQGDU\
&RQGLWLRQV���

,QLWLDO
&RQGLWLRQV���

6WDUW
6LP XODWLRQ���

9LVXDOL] DWLRQ
7LP HV���

6LP XODWLRQ
V
3DUDP HWHUV���

6LP XODWLRQ
2 XWSXW���

,QIRUP DWLRQ

2 SHQ��� ( [ LW
' HIDXOW

* HRP HWULHV���

* ULG 6FDODU
' \ QDP LF

3ORWV
6HH�1H[ W

7LP H�/ HYHO
6HH�3UHYLRXV
7LP H�/ HYHO =RRP

8 QGR�DOO
=RRP V

$ QLP DWLRQ

7 HP SHUDWXUH &RQGXFWLYLW\

=RRP
%R[
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� �� �0 2 7,9 $ d­ 2 �

�

$ SDUHQWHPHQWH� RV� YLVXDOL] DGRUHV� DQDOLVDGRV� QmR� HVWmR� EHP� DGHTXDGRV� j V�

ILQDOLGDGHV� GHVFULWDV� QHVWH� WUDEDOKR� GH� OLPLWDQWHV� IRUPXODGRV� PDWHPDWLFDPHQWH� H� TXH� VHMDP�

LQFRUSRUDGRV� FRPR� XPD� RSomR� EDVH� GR� VLVWHPD� GH� YLVXDOL] DomR�� VXUJLQGR� D� QHFHVVLGDGH� GR�

GHVHQYROYLPHQWR�GH�XP�YLVXDOL] DGRU�SDUD�DV�DSOLFDo} HV�TXH�H[ LJHP�D�H[ WUDomR�GH�UHJL} HV�GH�

GDGRV�D�VHUHP�YLVXDOL] DGDV�D�SDUWLU�GH�IRUPXODo} HV�PDWHPi WLFDV���

�

$ � LGpLD� GD� XWLOL] DomR� GH� IHUUDPHQWDV� YLVXDLV� GH� SURJUDPDomR�RULHQWDGD� D� REMHWRV��

HP�FRQMXQWR�FRP�ELEOLRWHFDV�GH�IXQo} HV�JUi ILFDV�H[ LVWHQWHV�QR�PHUFDGR��FRPR�R�2 SHQ* / ��H�

DOJXPDV� URWLQDV� FOi VVLFDV� SDUD� FULDomR� GH� OLQJXDJHQV� LQWHUSUHWDGDV�� FRPR� SURSRVWD� SRU�

6&+ ,/ ' 7� � � � � � �� S�� � � � � ��H� HVWUXWXUDV�GH�GDGRV��FRPR�DV�SUHVHQWHV�HP� 9 ,/ / $ 6� � � � � � �� S��

� � � � �� TXH� VmR� GH� GRPtQLR� S~EOLFR�� PRWLYRX� D� FRQVWUXomR� GH� XP� SURWyWLSR� GH� VRIWZDUH�

YLVXDOL] DGRU��R�TXDO�HVSHOKD�DV�SURSRVLo} HV�HQXQFLDGDV�QHVWD�GLVVHUWDomR���

� �� �2 %-( 7,9 2 6�
�

2 � GHVDILR� PDLRU� GHVWH� WUDEDOKR� IRL� R� GHVHQYROYLPHQWR� GH� XP� SURJUDPD�

YLVXDOL] DGRU�� R� TXDO� IRL� FKDPDGR� GH� 0 DWKHPDWLFDO� ) LOWHUV� LQ� 6FLHQWLILF� 9LVXDOL]DWLRQ��

YHUVmR� �� � �DEUHYLDGR�� GRUDYDQWH�� SRU� 0 ) 69��� +RXYH� D� QHFHVVLGDGH� GD� FULDomR� GH� XPD�

OLQJXDJHP� LQWHUSUHWDGD� GH� SURJUDPDomR�� D� TXDO� IRL� EDVHDGD� QD� FOi VVLFD� UHSUHVHQWDomR�

EUDVLOHLUD� SDUD� DOJRULWPRV� FRQKHFLGD� FRPR� 3RUWXJRO
� �

� �) 2 5%( / / 2 1 ( �� � � � � � �� 3RU� WHU� VLGR�

LQVSLUDGD�HP�WDO�UHSUHVHQWDomR�DOJRUtWPLFD��D�OLQJXDJHP�LQWHUSUHWDGD�GHVHQYROYLGD�H�XWLOL] DGD�

SHOR�SURJUDPD�R�0 ) 69 � IRL�FKDPDGD�GH�/ LQJXDJHP �,QWHUSUHWDGD�HP �3RUWXJRO��GRUDYDQWH�

DEUHYLDGD�FRPR�/ ,3���$ �OLQJXDJHP�/ ,3�WHP�DV�VXDV�SDODYUDV�UHVHUYDGDV�HP�3RUWXJXrV��

����������������������������������������������
� �

� 3RUWXJRO� p� XPD� SDODYUD� UHVXOWDQWH� GD� FRQWUDomR� GD� SDODYUD� 3RUWXJXrV� � H� R� VXIL[ R� 
RO
� GH� DOJXPDV� OLQJXDJHQV� GH�
SURJUDPDomR��
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2 �REMHWLYR�SULQFLSDO�GHVWH�WUDEDOKR��H�UD] mR�SDUD�R�GHVHQYROYLPHQWR�GR�0 ) 69 ��p�D�

GHPRQVWUDomR� GD� SURSRVLomR� GHVWD� GLVVHUWDomR� H� HVWH� GHVHQYROYLPHQWR� SDVVRX� SRU� Yi ULDV�

HWDSDV� H� HVWXGRV� GLIHUHQFLDGRV�� � e� LPSRUWDQWH� UHVVDOWDU� TXH� D� ILQDOLGDGH�� QHVWH� WUDEDOKR�� GR�

VRIWZDUH�DSUHVHQWDGR�QmR�p�VHU�XP��VLVWHPD�FRPSOHWR�SDUD�YLVXDOL] DomR��PDV�TXH�SRVVXD�XP�

Q~PHUR� VXILFLHQWH� GH� RSo} HV� SHUPLWLQGR� D� LQIHUrQFLD� VREUH� DV� SUHPLVVDV� DSUHVHQWDGDV� QHVWH�

WUDEDOKR���

�

2 XWUR�REMHWLYR�GHVWH�WUDEDOKR�p�SHUPLWLU�TXH�R�0 ) 69 �UHFHED�D�HQWUDGD�GH�HTXDo} HV�

DOJpEULFDV��YDULi YHLV�H�PRQWDJHP�GH�VLVWHPDV�GH�HTXDo} HV�OLQHDUHV�RX�QmR�OLQHDUHV�DWUDYpV�GH�

i UHDV� GH� HGLomR� GH� WH[ WRV� FKDPDGDV� GH� 6FULSWV�� 2 � VRIWZDUH� SURSRVWR� IRL� LQVSLUDGR� QHVVHV�

VFULSWV�SDUD�D�HQWUDGD�GR�XVXi ULR�HP�XPD�VLQWD[ H�TXH�UHVSHLWDVVH�R�IRUPDOLVPR�PDWHPi WLFR��RX�

SHUPLWLVVH� D� SURJUDPDomR� HP� / ,3� DR� HVWLOR� FOi VVLFR� XWLOL] DGR� HP� OLQJXDJHQV� FRPR� &� H��

) 2 575$ 1 ��3RUWDQWR��RXWUR�REMHWLYR�GR�WUDEDOKR�p�GDU�WDLV�FDUDFWHUtVWLFDV� j �OLQJXDJHP� / ,3�����������

e� LPSRUWDQWH� IULVDU� TXH� H[ LVWHP� GXDV� i UHDV� GLVWLQWDV� GH� HGLomR� GH� WH[ WRV� QR� 0 ) 69 � H�

FRQVHT• HQWHPHQWH�GRLV�WLSRV�GH�VFULSWV���

·  �0 DWKHPDWLFDO� 6FULSWV�� &KDPDGRV� QR� SURJUDPD� 0 ) 69 � GH� 0 DWK6FULSWV�� RQGH� R�

XVXi ULR� HQWUD� FRP� XP� WH[ WR� GHVFULWLYR� SDUD� D� JHUDomR� GD� YLVXDOL] DomR� H� D� QRWDomR�

SURFXUD�XWLOL] DU�XPD�VLPERORJLD�PDLV�PDWHPi WLFD�H�QDWXUDO�DR�XVXi ULR�SHVTXLVDGRU��

H[ LVWLQGR�SRXFDV�H[ LJrQFLDV�VLQWi WLFDV�GLIHUHQWHV�GR�FRQKHFLPHQWR�GR�XVXi ULR��

·  / ,3�6FULSWV��&KDPDGRV�QR�SURJUDPD�0 ) 69 �GH�/ ,36FULSWV��RQGH�R�XVXi ULR�SRGHUi �

FRPSOHPHQWDU�� VH� GHVHMDU�� D� SURJUDPDomR� SDUD� D� JHUDomR� GD� YLVXDOL] DomR� DR� HVWLOR�

FOi VVLFR�GDV�OLQJXDJHQV�WUDGLFLRQDLV�GH�SURJUDPDomR��
�

2 �XVXi ULR�SRGH�XWLOL] DU�WDLV�VFULSWV�PDWHPi WLFRV��RX�HP� / ,3��FRPR�JHUDGRUHV�GRV�

GDGRV� D� VHUHP� YLVXDOL] DGRV�� RX� WUD] HU� RV� GDGRV� SUHYLDPHQWH� JHUDGRV�� FRQWLGRV� HP� XPD�

PHPyULD� VHFXQGi ULD�� 2 � SURJUDPD� 0 ) 69 � VHPSUH� H[ LJLUi � XPD� IHUUDPHQWD� GH� YLVXDOL] DomR�
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DVVRFLDGD� DRV� GDGRV� D� VHUHP� YLVXDOL] DGRV�� 2 � DPELHQWH� GR� SURJUDPD� SRVVXL� XPD� EDUUD� GH�

IHUUDPHQWDV� FKDPDGD� Tool sSV
� �

�� D� TXDO� SRVVXL� PXLWRV� GLIHUHQWHV� WLSRV� GH� IHUUDPHQWDV� GH�

YLVXDOL] DomR��&DGD�XPD�GHVWDV�IHUUDPHQWDV�p�LPSOHPHQWDGD�FRPR�XP�REMHWR�GH�XPD�FODVVH�GH�

YLVXDOL] DomR� HP� XPD� ELEOLRWHFD� GH� FODVVHV�� 7DO� FODVVH� SRVVXL� XP� PpWRGR� WUDQVFULWRU� H� HVWH�

PpWRGR�WUDGX] ��WDO�TXDO�XPD�PLQL�IHUUDPHQWD�&$ 6( ��&RPSXWHU�$LGHG�6RIWZDUH�( QJLQHHULQJ��

GH�JHUDomR�DXWRPi WLFD�GH�FyGLJR�R�WH[ WR�GD�i UHD�GH�HGLomR�0 DWK6FULSWV�SDUD�XP�FyGLJR�IRQWH�

HP�/ ,3��R�TXDO�VHUi �JHUDGR�QD�i UHD�GH�HGLomR�/ ,36FULSWV��( VWD�VHJXQGD�i UHD�p�FRQWURODGD�SRU�

RXWUD� FODVVH� HVSHFtILFD�� FXMRV� PpWRGRV� WrP� FRPR� ILQDOLGDGH� D� LQWHUSUHWDomR�� RX� VHMD� D�

H[ HFXomR��GR�FyGLJR�HP�/ ,3��1 D�i UHD�GR�/ ,36FULSWV�p�SRVVtYHO�D�LQFOXVmR�GH�RXWUDV�OLQKDV�GH�

FyGLJR�SRU�SDUWH�GR�XVXi ULR��1 HVWH�FDVR�R�XVXi ULR�GHYHUi �WHU�FRQKHFLPHQWR�GDV�WpFQLFDV�GH�

SURJUDPDomR�GH�FRPSXWDGRUHV��$ �H[ HFXomR�GR�SURJUDPD�FRQWLGR�QD�/ ,36FULSWV�DYDOLDUi ��HQWUH�

RXWURV�HOHPHQWRV��H[ SUHVV} HV�PDWHPi WLFDV�TXH�FRQGX] HP� j �PRGHODJHP�GRV�GDGRV��RV�TXDLV�

VmR�� WDPEpP�� PHPEURV� DWULEXWRV� GD� FODVVH� GH� YLVXDOL] DomR� PHQFLRQDGD�� $ SyV� HQFHUUDGD� D�

H[ HFXomR� GR� SURJUDPD� HP� / ,3� D� YLVXDOL] DomR� Mi � HVWDUi � GLVSRQtYHO� HP� XP� GLVSOD\ � FRPR�

VXJHULGR�SHOR�HVTXHPD�GD�) LJXUD�� ��

� �
�
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�

2 �&DStWXOR�� �DSUHVHQWD�XP�HVTXHPD�FRPSOHWR�GR�SURMHWR�H�RSHUDomR�GR�0 ) 69 ��

����������������������������������������������
� �

� $ �EDUUD�7RROV69� �7RROV�RI�6FLHQWLILF�9LVXDOL]DWLRQ��SRVVXL��DWXDOPHQWH��DSHQDV�XPD� IHUUDPHQWD��D�TXDO� IRL�QHFHVVi ULD�DR�
HVWXGR�GH�FDVR�XWLOL] DGR�SDUD�D�GHPRQVWUDomR�GR�0 ) 69 ��

�
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$ OJXPDV� RXWUDV� URWLQDV� DX[ LOLDUHV�� HVFULWDV� HP� / ,3�� SDUD� VROXomR� QXPpULFD� GH�

HTXDo} HV��GH�PDWUL] HV�H�GH�VLVWHPDV�GH�HTXDo} HV�OLQHDUHV�H�QmR�OLQHDUHV��HQWUH�RXWUDV��SRGHP�

VHU�LPSOHPHQWDGDV�YDOHQGR�VH�GRV�UHFXUVRV�PDWHPi WLFRV�GR�0 ) 69 ���

�

�$ �LQWHUIDFH�GR�0 ) 69 �p�SULPRUGLDOPHQWH�JUi ILFD��QmR�Vy�QR�VHQWLGR�GDV�HVFROKDV�GH�

REMHWRV� VREUH� XPD� MDQHOD� GH� DSOLFDWLYR�� PDV� WDPEpP� QD� LQWHUDWLYLGDGH� FRP� R� XVXi ULR��������������

$ �WHQWDWLYD�p�HYLWDU�DR�Pi [ LPR�D�FRGLILFDomR�SRU�SDUWH�GR�SHVTXLVDGRU�� ( VWH�GHYHUi �DSHQDV�

IRUPXODU�R�IHQ{ PHQR�H�VXDV�FRQGLo} HV�LQLFLDLV�H�ILQDLV�H�R�VRIWZDUH�R�DVVLVWLUi �QD�REWHQomR�GD�

YLVXDOL] DomR��0 XLWDV�SULPLWLYDV�UHJXODUHV�FRPR�HVIHUDV��FRQHV��HQWUH�RXWUDV��VmR�DSUHVHQWDGDV�

FRPR� RSo} HV� GH� XP� LWHP� GH� PHQX� GR� 0 ) 69 �� 7DLV� RSo} HV� GHYHP� DEULU� MDQHODV� GH� GLi ORJR�

SDUDPHWUL] DGDV�SDUD�REWHQomR�GRV�GDGRV�IRUQHFLGRV�SHOR�XVXi ULR��RX�SRGHU�VH�LD�REWHU�GDGRV��

FRPR� DV� FRRUGHQDGDV� GH� XP� SRQWR�� FRP� XP� PRXVH�� D� SDUWLU� GD� i UHD� JUi ILFD� XVDGD� SDUD� D�

YLVXDOL] DomR�� 8 PD� IHUUDPHQWD� GH� YLVXDOL] DomR� FLHQWtILFD� IRL� GHVHQYROYLGD� FRPR�H[ HPSOR�GH�

LPSOHPHQWDomR��$ �YLVXDOL] DomR�p�JHUDGD�D�SDUWLU�GH� IXQo} HV�GD�ELEOLRWHFD�JUi ILFD�2 SHQ* / � � ��

HP�XP� IUDPHEXIIHU
� �

� JUi ILFR��R�TXDO�SRGHUi �VHU�DSUHVHQWDGR�HP�XP�GLVSOD\ �ORFDO�RX�HP�XP�

WHUPLQDO�UHPRWR��HP�SURFHVVDPHQWRV�TXH�XWLOL] HP�UHGHV�GH�FRPSXWDGRUHV���

�

�

����������������������������������������������
� �

� 2 � VRIWZDUH� SURSRVWR� XWLOL] D� R� $ PELHQWH� GH� ' HVHQYROYLPHQWR� ,QWHJUDGR� GR� &� � %XLOGHU� �GD� ,QSULVH� ,QF��� IRU�
: LQGRZV� � �� � � � �1 7� FRPELQDGR� FRP� XP� FRPSRQHQWH� GH� DFHVVR� j V� IXQo} HV� JUi ILFDV� GD� 2 SHQ* / �� ( VWH� DPELHQWH� p� XPD��
SRGHURVD�IHUUDPHQWD�5$' ��5DSLG�$SSOLFDWLRQ�' HYHORSPHQW��SDUD�SURJUDPDomR�YLVXDO��

� �

� ) UDPHEXIIHU�p�R�QRPH�GDGR�DR�FRQMXQWR�GH�ELWSODQHV�TXH� IRUPDP�XPD�LPDJHP��2 V�ELWSODQHV�VmR� i UHDV�GD�PHPyULD�GH�
DFHVVR�DOHDWyULR��FKDPDGD�GH�PHPyULD�5$ 0 �GH�XP�FRPSXWDGRU���GHVWLQDGDV�DR�DUPD] HQDPHQWR�GH�LQIRUPDo} HV�GH�ELWV�GRV�
SL[ HOV��RV�TXDLV�VmR�RV�HOHPHQWRV�JUi ILFRV�Ei VLFRV�GH�IRUPDomR�GDV�LPDJHQV�HP�XP�PRQLWRU�GH�YtGHR��
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�

2 � 6,1 0 ( &�� PHQFLRQDGR� QD� VHomR� � �� �� FRQVWUXLX� XP� VRIWZDUH� �0 $ / ,6. $ � H�

' ,+ / 0 $ 1 1 �� � � � � � � FKDPDGR� ,62 �� ' �� R� TXDO� UHDOL] D� D� YLVXDOL] DomR� WULGLPHQVLRQDO� SDUD�

FDPSRV�HVFDODUHV�H�YHWRULDLV��FXMD�DSOLFDomR�p�PDLV�UHVWULWD� j � i UHD�GH� ' LQkPLFD�GH�) OXLGRV
� �

��

1 R�UHIHULGR�DUWLJR�RV�DXWRUHV�DILUPDP��

� 2 �REMHWLYR�SULQFLSDO�TXH�QRUWHRX�R�GHVHQYROYLPHQWR�GR�VRIWZDUH�IRL�D�FULDomR�GH�XP�DSOLFDWLYR�
UREXVWR��GH� Ii FLO�XVR�SHORV�DQDOLVWDV�QXPpULFRV�H�FRP�D�FDUDFWHUtVWLFD�GH�VHU� � HQ[ XWR� ��LVWR�p��
VHP� FDUUHJDU� RV� H[ FHVVRV� GH� GHWHUPLQDGDV� URWLQDV� JUi ILFDV� HVWDEHOHFLGDV�� TXH� DR� H[ HFXWDUHP�
XPD�FHUWD�WDUHID��PXLWDV�YH] HV�WUD] HP�MXQWR�HVWUXWXUDV�GHVQHFHVVi ULDV�TXDQGR�D�DSOLFDomR�p�HP�
PHFkQLFD�GRV�IOXLGRV�FRPSXWDFLRQDO��

�

&RP�EDVH�QHVWD�DILUPDomR��R�0 ) 69 � IRL�SHQVDGR�H�SURMHWDGR�WHQGR�VH�HP�YLVWD�D�

IXWXUD� YLQFXODomR� GLQkPLFD
� �

� �G\ QDPLF� OLQN�� H� DXWRPi WLFD� GH� FODVVHV� YLVXDOL] DGRUDV�� ' HVWD�

IRUPD� D� PHPyULD� SULQFLSDO� GR� FRPSXWDGRU� QmR� VHUi � VREUHFDUUHJDGD� FRP� IHUUDPHQWDV� GH�

YLVXDOL] DomR� TXH� QmR� HVWHMDP� HP� XVR� HP� XP� GHWHUPLQDGR� PRPHQWR�� ( QWUHWDQWR�� QmR� VmR�

PyGXORV�H[ WHUQRV�H�DJUHJDGRV�PDQXDOPHQWH�SHOR�XVXi ULR��PDV�VLP�PyGXORV�LQGLVSHQVi YHLV�j �

H[ HFXomR�GR�0 ) 69 ��

�

3XEOLFDo} HV��FRPR�D�GH�. 2 &++ $ 5�HW�DOOL��� � � � � ��UHODFLRQDGDV�j �WDUHID�GH�SURMHWDU�

DUTXLWHWXUDV�SDUD�D�FRQVWUXomR�GH�DPELHQWHV�SDUD�SURJUDPDV�FLHQWtILFRV�SRGHP�VHU�XWLOL] DGDV�

SDUD� D� FULDomR� GH� YLVXDOL] DGRUHV�� ) 2 1 6( &$ � HW� DOOL� �� � � � � � SURS} HP� D� FRQVWUXomR� GH�

IHUUDPHQWDV� GH�PDQLSXODomR� SDUD� YLVXDOL] DomR�LQWHUDWLYD� GH�GDGRV� YROXPpWULFRV� EDVHDGD�HP�

XPD� DUTXLWHWXUD� RULHQWDGD� D� REMHWRV
� �

� XWLOL] DQGR� � ' � ZLGJHWV�� RV� TXDLV� VmR� GHILQLGRV�� HP�

&2 1 1 ( 5� HW� DO�� � � � � � � �� FRPR� REMHWRV� TXH� HQFDSVXODP� JHRPHWULD� � ' � H� FRPSRUWDPHQWR��

XWLOL] DGRV�SDUD�FRQWURODU�RX�H[ LELU�LQIRUPDo} HV�VREUH�REMHWRV�GH�DSOLFDo} HV�� ' ��$ V�SDUWHV�TXH�

����������������������������������������������
� �

� 3DUD� PDLRUHV� LQIRUPDo} HV� VREUH� DSOLFDo} HV� FRPSXWDFLRQDLV� QD� i UHD� GD� ' LQkPLFD� GH� ) OXLGRV� FRQVXOWH� . 2 7$ . ( � H�
+ ,-$ . $ 7$ ��� � � � � �

� �

�8 PD�YLQFXODomR�GLQkPLFD�RFRUUH�GXUDQWH�D�H[ HFXomR�GR�SURJUDPD�H�VRPHQWH�TXDQGR�QHFHVVi ULD��
� �

�$ �SURJUDPDomR�RULHQWDGD�D�REMHWRV�p�XP�QRYR�SDUDGLJPD�GH�PRGHODJHP�H�FRQVWUXomR�GH�SURJUDPDV��R�TXDO�VXEVWLWXLX�HP�
PXLWDV�i UHDV�R�DQWLJR�SDUDGLJPD�GD�SURJUDPDomR�HVWUXWXUDGD���
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FRPS} HP�XP�ZLGJHW�UHDJHP�D�HYHQWRV�GH�LQWHUDomR�H�DV�UHVWULo} HV�H�UHODFLRQDPHQWRV�D�HODV�

DSOLFDGRV���

�

$ � SURJUDPDomR� GR� 0 ) 69 � VHJXLX� R� SDUDGLJPD� GH� RULHQWDomR� D� REMHWRV� H� IRL�

FRQWURODGD� SRU� VLVWHPDV� RSHUDFLRQDLV� EDVHDGRV� HP� HYHQWRV
� �

�� H� R� HQFDSVXODPHQWR� GH�

FRPSRUWDPHQWRV�H�D�KHUDQoD�SDUD�FODVVHV�IRUDP�SULRUL] DGRV��SDUD�JDUDQWLU�FRQFHLWRV�WDLV�FRPR�

D�UHXWLOL] DomR�GH�FyGLJR
� 	

��&2 +2 2 1 ��� � � � � ��

�

$ �RUJDQL] DomR�SURSRVWD�SDUD�D�GLVVHUWDomR�p�FRQVHT• rQFLD�GD�SUySULD�VHT• rQFLD�GH�

GHVHQYROYLPHQWR� GR� SURMHWR� H� GRV� HVWXGRV� UHDOL] DGRV�� $ � SDUWLU� GHVWD� SHUVSHFWLYD� IRUDP�

VXEGLYLGRV�RV�FDStWXORV�HP�LWHQV�GH�DFRUGR�FRP�RV�WySLFRV�DERUGDGRV�SDUD�D�FRQVWUXomR�GR�

VRIWZDUH�0 ) 69 �EHP�FRPR�RV�DVSHFWRV�GH�IXQGDPHQWDomR�WHyULFD�QHFHVVi ULRV��

�

2 �FDStWXOR�� � ID] �XPD�LQWURGXomR�j � i UHD�GD�9 LVXDOL] DomR�&LHQWtILFD��7DO�LQWURGXomR��

LQLFLD�VH� SRU� XP� SHTXHQR� KLVWyULFR� GR� VXUJLPHQWR� GD� 9 LVXDOL] DomR� &LHQWtILFD� H� VXD�

LPSRUWkQFLD�QD�DWXDOLGDGH��1 D�VHT• rQFLD� IRL�UHDOL] DGD�D�UHYLVmR�OLWHUi ULD�FRQMXJDGD�j �DQi OLVH�

QHFHVVi ULD�GRV�SURJUDPDV�YLVXDOL] DGRUHV�H[ LVWHQWHV��QD�TXDO�IRL�GHWHFWDGD�D�FDUrQFLD�GH�FHUWDV�

FDUDFWHUtVWLFDV��DV�TXDLV�IRUDP�DERUGDGDV�QHVWH�WUDEDOKR��1 R�ILQDO�GD�LQWURGXomR�GR�FDStWXOR�� �

p�HQXQFLDGD�D�SURSRVLomR�IXQGDPHQWDO�D�GHPRQVWUDU�QHVWD�GLVVHUWDomR��

��

2 � UHVXOWDGR� GHVWH� WUDEDOKR� GH� LQYHVWLJDomR� FLHQWtILFD� IRL� D� GHWHUPLQDomR� GD�

DXVrQFLD��QRV�SURJUDPDV�DQDOLVDGRV��GDV�IRUPXODo} HV�PDWHPi WLFDV�FRPR�HOHPHQWRV�ILOWUDQWHV�

GRV� GDGRV� D� VHUHP� YLVXDOL] DGRV�� VHQGR� HVWD� XPD� FRQGLomR� LQHUHQWH� DR� DPELHQWH� GHVWHV�

����������������������������������������������
� �

� $ � SURJUDPDomR� EDVHDGD� HP� HYHQWRV� p� XPD� FDUDFWHUtVWLFD� IRUQHFLGD� SRU� GHWHUPLQDGRV� VLVWHPDV� RSHUDFLRQDLV�� RV� TXDLV�
HQYLDP�PHQVDJHQV��DRV�DSOLFDWLYRV�GRV�DFRQWHFLPHQWRV��RX�HYHQWRV��TXH�HVWmR�RFRUUHQGR�HP�XP�GHWHUPLQDGR�LQVWDQWH��( VWHV�
HYHQWRV�SRGHP�VHU�DFLRQDPHQWRV�GH�WHFODV��R�XVR�GR�PRXVH��HQWUH�RXWURV��

� 	

� ( QFDSVXODU� VLJQLILFD� HVFRQGHU� FHUWDV� i UHDV� GR� DFHVVR� GH� RXWUDV�� $ � KHUDQoD� p� D� FySLD� GH� FDUDFWHUtVWLFDV� GH� XPD� FODVVH�
FKDPDGD�EDVH�SDUD�FODVVHV�FKDPDGDV�GHULYDGDV��DV�TXDLV�SRGHP�DOLDU�QRYDV�FDUDFWHUtVWLFDV��$ �UHXWLOL] DomR�p�XP�FRQFHLWR�TXH�
HVWi � UHODFLRQDGR� DR� DSULPRUDPHQWR� GDV� YHUV} HV� GH� SURJUDPDV� H[ LVWHQWHV�� 2 V� SULQFtSLRV� WHyULFRV� GD� RULHQWDomR� D� REMHWRV�
IDFLOLWDP�R�FRQFHLWR�GD�UHXWLOL] DomR���
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SURJUDPDV��( VWD�DXVrQFLD�IRL�R�LQFHQWLYR�QHFHVVi ULR�H�PRWLYRX�D�FRQVWUXomR�GH�XP�SURWyWLSR�

GH�VRIWZDUH�YLVXDOL] DGRU�DQDOtWLFR��R�0 ) 69 ��$ �FRQVWUXomR�GHVWH�GHPRQVWUD�DGHTXDGDPHQWH�D�

SURSRVLomR� GHVWD� GLVVHUWDomR�� $ OJXQV� WUDEDOKRV� IRUDP� SXEOLFDGRV�� � FRPR� HP� ) 2 1 6( &$ �

�� � � � � �� FRP� R� VHQWLGR� GH� DSRQWDU� DUTXLWHWXUDV� SDUD� D� FRQVWUXomR� GH� YLVXDOL] DGRUHV� H�

DX[ LOLDUDP�QR�SURMHWR�GR�0 ) 69 ��

�

1 R�FDStWXOR�� �p�UHDOL] DGR�XP�UHVXPR�GRV�IXQGDPHQWRV�GD�i UHD�GH�7UDQVIHUrQFLD�GH�

&DORU�� ( P� WDO� i UHD� p� HVFROKLGR� XP� IHQ{ PHQR� TXH� VHUYLX� SDUD� D� GHPRQVWUDomR� GD� DSOLFDomR�������

GR�0 ) 69 ���

��

2 � FDStWXOR� � � PRVWUD� D� WD[ LRQRPLD� GD� 9 LVXDOL] DomR� &LHQWtILFD� H� R� XVR� GH� XPD�

PHWRGRORJLD� VHOHWLYD�� � D� TXDO� SHUPLWLX� D� HVFROKD� GH� TXDO� IHUUDPHQWD� GH� YLVXDOL] DomR� DGRWDU�

SDUD� D� UHSUHVHQWDomR� GR� IHQ{ PHQR� GR� HVWXGR� GH� FDVR�� 1 HVVH� FDStWXOR� VmR� DSUHVHQWDGRV� RV��

WySLFRV�GR�2 SHQ* / �TXH� IRUDP�HVWXGDGRV�H�SRU�TXH� IRL�HOD�D�ELEOLRWHFD�GH� IXQo} HV�JUi ILFDV�

HOHLWD�SDUD�D�SURJUDPDomR�GR�WUDWDPHQWR�JUi ILFR�GR�0 ) 69 ��

�

$ � HVFROKD� GH� XPD� H[ SHULrQFLD� HQYROYHQGR� D� IHQRPHQRORJLD� GD� 7UDQVIHUrQFLD� GH�

&DORU�p�DSUHVHQWDGD�QR�FDStWXOR� � �� 7DO�H[ SHULrQFLD�HQYROYH�D�FRQGXomR�GH�FDORU�SRU�FRUSRV�

FRQVLGHUDGRV�DSUR[ LPDGDPHQWH�OLQHDUHV��RX�GH�FRQGXomR�XQLGLPHQVLRQDO��HP�UHJLPH�WpUPLFR�

SHUPDQHQWH��' HVFUHYH�VH�D�RSomR�SRU�UHSHWLU�D�H[ SHULrQFLD�HP�LQVWDODo} HV�SUySULDV�H�DV�UD] } HV�

GHVVD�GHFLVmR��( VWH�FDStWXOR�DSUHVHQWD��UHVXPLGDPHQWH��D�H[ SHULrQFLD�TXH�IRUQHFHX�RV�GDGRV�D�

VHUHP�YLVXDOL] DGRV�H�D�VpULH�GH�FRQVLGHUDo} HV�TXH�IRUDP�OHYDGDV�HP�FRQWD�SDUD�D�FRQVWUXomR�

GR� DUWHIDWR�TXH�DTXHFHULD� D� EDUUD�GH�DoR��D� TXDO� ILFD�VXVSHQVD�KRUL] RQWDOPHQWH�SRU�XPD�GH�

VXDV�H[ WUHPLGDGHV��2 XWURV�IDWRUHV�LPSRUWDQWHV�FRPR��3HUPLWLU�R�VLVWHPD�DWLQJLU�HIHWLYDPHQWH�R�

UHJLPH�WpUPLFR�SHUPDQHQWH�H�D�FRQVWkQFLD�GD�WHPSHUDWXUD�DPELHQWH�IRUDP�FUXFLDLV�QR�SURMHWR�

H� FRQVWUXomR� GR� DUWHIDWR�� � 0 DLV� DVSHFWRV� VLJQLILFDWLYRV� IRUDP� FRQVLGHUDGRV�� FRPR�� SUHFLVmR�

QRV�DMXVWHV�GDV�UHVLVWrQFLDV�HOpWULFDV�H�D�PHWRGRORJLD�XWLOL] DGD�SDUD�UHDOL] DU�DV�PHGLo} HV�GH�

IRUPD�DSURSULDGD��7RGRV�HVWHV�FXLGDGRV�IRUDP�WRPDGRV�SDUD�TXH�RV�GDGRV�REWLGRV�IRVVHP�RV�



�

��

� �

PDLV�FRQGL] HQWHV�SRVVtYHO�FRP�D�UHDOLGDGH�ItVLFD�GR�IHQ{ PHQR��( VVH�FDStWXOR�DSUHVHQWD��DLQGD��

RV� UHVXOWDGRV� GDV� PHGLo} HV� H� DV� IRUPXODo} HV� PDWHPi WLFDV� GR� IHQ{ PHQR�� RV� TXDLV� IRUDP�

QHFHVVi ULRV�SDUD�D�PRGHODJHP�GRV�GDGRV�D�VHUHP�YLVXDOL] DGRV�SHOR�0 ) 69 ��

�

$ � HVVrQFLD� GD� GLVVHUWDomR� HVWi � DERUGDGD� QR� FDStWXOR� � � LQWLWXODGR�� ) LOWURV� ) tVLFR�

0 DWHPi WLFRV�HP�9 LVXDOL] DomR�&LHQWtILFD��1 R�UHIHULGR�FDStWXOR�p�DSUHVHQWDGD�D�FRQVLVWrQFLD�GD�

SURSRVLomR� PDLRU� GHVWH� WUDEDOKR� H� TXDLV� IRUDP� RV�RXWURV� DVSHFWRV�TXH� FRUURERUDUDP�SDUD�D�

RULJHP�GD�LGpLD�GRV�ILOWURV�IRUPXODGRV�PDWHPDWLFDPHQWH��7DLV�ILOWURV�VmR�FRQFHLWXDGRV�H�VmR�

UHODFLRQDGRV� DOJXQV� SRVVtYHLV� H[ HPSORV� GH� DSOLFDomR� GH� ILOWURV� ItVLFR�PDWHPi WLFRV�� 3RU�

~OWLPR�� HVWH� FDStWXOR� PRVWUD� FRPR� VmR� XWLOL] DGRV� ILOWURV� IRUPXODGRV� PDWHPDWLFDPHQWH� QR�

HVWXGR� GH� FDVR� HVFROKLGR� j � GHPRQVWUDomR� GR� 0 ) 69 �� H� TXDLV� IRUDP� DV� UHVSRVWDV� H�

YLVXDOL] Do} HV�REWLGDV�DWUDYpV�GR�SURJUDPD�0 ) 69 ��

�

2 V� DVSHFWRV� GR� SURMHWR� GR� VRIWZDUH� H� DOJXQV� GHWDOKHV� GH� LPSOHPHQWDomR� IRUDP�

DSUHVHQWDGRV� QR� FDStWXOR� � �� � 7DO� FDStWXOR� HOXFLGD� DV� IHUUDPHQWDV� GH� SURJUDPDomR� YLVXDO� H�

JUi ILFDV� XWLOL] DGDV� SDUD� R� GHVHQYROYLPHQWR� GR� 0 ) 69 � H� VmR� DSUHVHQWDGDV� DOJXPDV� VROXo} HV�

DOJRUtWPLFDV� FULDGDV� SDUD� R� SOH[ R� GH� SUREOHPDV� DGMDFHQWHV� TXH� VXUJLUDP�� WDLV� FRPR�������������������

$ �QHFHVVLGDGH�GH�XPD�HVWUXWXUD�GH�GDGRV�SDUD�DUPD] HQDPHQWR�GH�YDULi YHLV�VLPSOHV�H�DUUDQMRV�

PDWULFLDLV��D�FRQVWUXomR�GRV�VFULSWV�D�SDUWLU�GDV�FODVVHV�GH�REMHWRV��RV�PpWRGRV�WUDQVFULWRUHV�H�

PXLWDV�RXWUDV�VLWXDo} HV�TXH�VXUJLUDP�GXUDQWH�R�GHVHQYROYLPHQWR��

�

2 �~OWLPR�FDStWXOR��R�FDStWXOR�� ��DSRQWD�DV�FRQFOXV} HV�ILQDLV�GR�WUDEDOKR�UHDOL] DGR��

VHX� SRVVtYHO� GHVHQYROYLPHQWR� SRVWHULRU� H� RXWURV� WUDEDOKRV� FRUUHODFLRQDGRV� TXH� SRGHUmR� VHU�

LQYHVWLJDGRV��
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8 PD�GHILQLomR�FXUWD��HPERUD�DPSOD�� IRUQHFH�XPD�UHVSRVWD�LQHTXtYRFD� j �SHUJXQWD��

2 �TXH�p�D�7UDQVIHUrQFLD�GH�&DORU"� � 2 �WUkQVLWR�GH�HQHUJLD�SURYRFDGR�SRU�XPD�GLIHUHQoD�GH�

WHPSHUDWXUD� ��,1 &52 3( 5$ ��� � � � ��S��� � ��7RGD�YH] �TXH�H[ LVWLU�XPD�GLIHUHQoD�GH�WHPSHUDWXUD�

QXP�PHLR��RX�HQWUH�Yi ULRV�PHLRV��RFRUUHUi �D�IHQ{ PHQR�GD�WUDQVIHUrQFLD�REULJDWRULDPHQWH��

�

$ � WUDQVIHUrQFLD� GH� FDORU� VH� GDUi �� VHQVLYHOPHQWH�� HP� SHOR� PHQRV� XP� GRV� WUrV�

VHJXLQWHV�PRGRV��FRQGXomR��FRQYHFomR�H�UDGLDomR�WpUPLFD���

�

$ �WUDQVIHUrQFLD�SRU�FRQGXomR�RFRUUHUi �TXDQGR�H[ LVWLU�XP�JUDGLHQWH�GH�WHPSHUDWXUD�

QXP�PHLR�HVWDFLRQi ULR��TXH�SRGH�VHU�XP�VyOLGR�RX�XP�IOXLGR��2 �HVWXGR�GD�WHUPRORJLD�UHYHOD�

TXH� RV� FRUSRV� FRP� WHPSHUDWXUDV� DOWDV� SRVVXHP� XPD� PDLRU� YLEUDomR� GH� VXDV� PROpFXODV�����������

$ �DWLYLGDGH�PROHFXODU�H�DW{ PLFD�VmR�RV�SURFHVVRV�TXH�VXVWrP�D�FRQGXomR��2 �IRUQHFLPHQWR�RX�

WUDQVIHUrQFLD�GH�HQHUJLD�SRU�SDUWH�GDV�PROpFXODV�PDLV�HQpUJLFDV�SDUD�DV�PHQRV�HQpUJLFDV�p�R�

IHQ{ PHQR�TXH�UHWUDWD�D�FRQGXomR��1 R�HVWXGR�GH�FDVR��FRQVLGHUDGR�QHVWH�WUDEDOKR��R�PRGR�GH�

WUDQVIHUrQFLD� PDLV� SUHVHQWH�p�R� GD� FRQGXomR�GR� FDORU�FRQVLGHUDGR� HP�XP�~QLFR� VHQWLGR�DR�

ORQJR�GH�XPD�EDUUD�GH�DoR�H�D�TXDQWLILFDomR�GR�SURFHVVR�GH�WUDQVIHUrQFLD�GH�FDORU�p�GDGR�SHOD�

HTXDomR�GD�WD[ D�EDVHDGD�QD�/ HL�GH�) RXULHU��

�

�
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�

RQGH� T[


 � p� R� IOX[ R� GH� FDORU�� GDGR� HP� : �P � �� TXH� p� D� WD[ D� GH� WUDQVIHUrQFLD� GH� FDORU� QXPD�

GHWHUPLQDGD�GLUHomR�FKDPDGD�[ �SRU�XQLGDGH�GH�i UHD�RUWRJRQDO�j �GLUHomR�GD�WUDQVIHUrQFLD�H�p�

SURSRUFLRQDO�DR�JUDGLHQWH�GH�WHPSHUDWXUD��G7�G[ ��QHVWD�GLUHomR��e�LPSRUWDQWH�OHPEUDU�TXH�D�
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FRQGXomR� QmR� RFRUUH� QDV� PHVPDV� TXDQWLGDGHV� HP� GLIHUHQWHV� PDWHULDLV�� ( [ LVWHP� PDWHULDLV�

PDLV� LVRODQWHV� H� RXWURV� PDLV� FRQGXWRUHV� H�� YLD� GH� UHJUD�� PDWHULDLV� TXH� FRQGX] HP� EHP� D�

HOHWULFLGDGH��WDPEpP�FRQGX] HP�EHP�R�FDORU��$ �FRQVWDQWH�GH�SURSRUFLRQDOLGDGH�N�WHP�UHODomR�

GLUHWD�FRP�HVWD�FDUDFWHUtVWLFD�GR�PDWHULDO�H�p�FRQKHFLGD�FRPR�FRQGXWLYLGDGH�WpUPLFD��2 �VLQDO�

GH�PHQRV� j � IUHQWH�GR�N��QD�H[ SUHVVmR��� ���LQGLFD�TXH�R�FDORU�VH�SURSDJD�QD�GLUHomR�RQGH�DV�

WHPSHUDWXUDV�VmR�PHQRUHV��

�

$ � VHJXQGD� IRUPD� GH� WUDQVIHUrQFLD� GH� FDORU� p� D� SURPRYLGD� SHOD� FRQYHFomR��������������������

2 �SURFHVVR�FRQYHFWLYR�FRPSUHHQGH�GRLV�PHFDQLVPRV��$ �WUDQVIHUrQFLD�GH�HQHUJLD�SURYRFDGD�

SHOR� PRYLPHQWR� PROHFXODU� DOHDWyULR�� FRQKHFLGR� SRU� GLIXVmR�� TXH� p� XPD� FLUFXQVWkQFLD�

PHUDPHQWH�PLFURVFySLFD�H�D�WUDQVIHUrQFLD�GH�HQHUJLD�SURYRFDGD�SHOD�PRYLPHQWDomR�GD�PDVVD�

GR�IOXLGR��R�TXH�p�XPD�FLUFXQVWkQFLD�PDFURVFySLFD��( VWH�~OWLPR�PRYLPHQWR�HVWi �DVVRFLDGR�DR�

IDWR� GH�� HP� TXDOTXHU� LQVWDQWH�� XP� JUDQGH� Q~PHUR� GH� PROpFXODV� HVWDU� VH� PRYHQGR�

FROHWLYDPHQWH�RX�HP�DJUHJDGRV��7DO�PRYLPHQWR��QD�SUHVHQoD�GH�XP�JUDGLHQWH�GH�WHPSHUDWXUD��

SURYRFD� D� WUDQVIHUrQFLD� GH� FDORU�� 0 HVPR� DVVLP� DV� PROpFXODV� FRQWLQXDP� D� DSUHVHQWDU� VHXV�

UHVSHFWLYRV� PRYLPHQWRV� DOHDWyULRV� H� D� VXSHUSRVLomR� GRV� GRLV� PHFDQLVPRV� GHQRWD� D�

WUDQVIHUrQFLD�WRWDO�GH�HQHUJLD��4 XDQGR�p�UHIHULGR�VRPHQWH�R�PRYLPHQWR�GH�PDVVD�p�XWLOL] DGR�R�

WHUPR� DGYHFomR�� $ � FRQYHFomR� GH� LQWHUHVVH� LPHGLDWR� p� D� TXH� RFRUUH� HQWUH� XP� IOXLGR� HP�

PRYLPHQWR�H�XPD�VXSHUItFLH�OLPLWDQWH��TXDQGR�H[ LVWH�XPD�GLIHUHQoD�GH�WHPSHUDWXUD�HQWUH�HOHV���

�

$ �UHJLmR�GHVHQYROYLGD�GHVGH�D�VXSHUItFLH��RQGH�D�YHORFLGDGH�p�] HUR��DWp�XPD�UHJLmR�

RQGH� D� YHORFLGDGH� GR� IOXLGR� WHQGH� D� XP� YDORU� ILQLWR� X¥ � p� FRQKHFLGD� FRPR� FDPDGD�

KLGURGLQkPLFD��RX�D�FDPDGD�GH�YHORFLGDGH��RX�DLQGD�FRPR�D�FDPDGD�OLPLWH��$ OpP�GHVWH�IDWR��

VH� H[ LVWLU� XPD� GLIHUHQoD� HQWUH� D� WHPSHUDWXUD� GD� VXSHUItFLH� H� R� IOXLGR� HVFRDQWH�� KDYHUi � XPD�

IDL[ D�GR� IOXLGR�RQGH�D�WHPSHUDWXUD�YDULDUi �GHVGH� 7V��HP� \  � ��DWp� 7¥ ��QD�UHJLmR�H[ WHUQD��$ �

HVWD�UHJLmR�p�GDGR�R�QRPH�GH�FDPDGD�OLPLWH�WpUPLFD��TXH�SRGHUi �VHU�PDLRU��PHQRU�RX�PHVPR�

LJXDO�j �FDPDGD�GH�YHORFLGDGH��( P�TXDOTXHU�FDVR��VHQGR�7V! 7¥ ��D�WUDQVIHUrQFLD�FRQYHFWLYD�GH�

FDORU�VH�SURFHVVDUi �GD�VXSHUItFLH�SDUD�R�HVFRDPHQWR�H[ WHUQR��1 DV�YL] LQKDQoDV�GD�VXSHUItFLH�GR�
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REMHWR� H[ LVWH� R� SUHGRPtQLR� GD� WUDQVIHUrQFLD� GHYLGD� DR� PRYLPHQWR� DOHDWyULR� GDV� PROpFXODV��

SRUTXH�D�YHORFLGDGH�GR� IOXLGR�p�EDL[ D�H�MXQWR� j �VXSHUItFLH�HOD�p�QXOD��$ �PHGLGD�HP�TXH�VH�

DIDVWD� GD� VXSHUItFLH� H� DWp� R� OLPLWH� GD� FDPDGD� GH� YHORFLGDGH�� p� SHUFHELGD� XPD� PDLRU�

FRQWULEXLomR� SRU� SDUWH� GR� PRYLPHQWR� PDFURVFySLFR� GR� IOXLGR�� 3RUWDQWR�� SDUD� HQWHQGHU� RV�

SURFHVVRV� FRQYHFWLYRV� p� SUHFLVR� HQWHQGHU� RV� IHQ{ PHQRV� TXH� RFRUUHP� QHVWD� FDPDGD� OLPLWH��

VHQGR�HVWH�R�SDSHO�GD�PHFkQLFD�GRV�IOXLGRV�� ,QGLIHUHQWH�j � IRUPD�HVSHFtILFD�TXH�D�FRQYHFomR�

SRVVD�WHU��D�HTXDomR�GD�WD[ D�DSURSULDGD�WHP�D�VHJXLQWH�FRQILJXUDomR��

�

������ � � � � � �

�

RQGH� T

�p�R�IOX[ R�GH�FDORU�FRQYHFWLYR��GDGR�HP�: �P � ��7DO�HTXDomR�p�FRQKHFLGD�FRPR�D�OHL�GH�

1 HZWRQ� GR� UHVIULDPHQWR� H� D� FRQVWDQWH� GH� SURSRUFLRQDOLGDGH� K�� GDGD� HP� : �P � �. �� p� R�

FRHILFLHQWH� GH� WUDQVIHUrQFLD� FRQYHFWLYD� GH� FDORU�� RX� D� FRQGXWkQFLD� GD� SHOtFXOD� RX�� DLQGD�� R�

FRHILFLHQWH�GH�SHOtFXOD��( VWD�VLWXDomR�RFRUUH�QR�HVWXGR�GH�FDVR��HVFROKLGR�QHVWH�WUDEDOKR��RQGH�

D�EDUUD�GH�DoR�HVWDUi �VXVSHQVD�QR�DU��RX�PDLV�DSURSULDGDPHQWH�HP�XP�IOXLGR��DSRLDGD�DSHQDV�

SRU�XPD�GH�VXDV�H[ WUHPLGDGHV�� ' HYH�VH�QRWDU�TXH�R�SURFHVVR�FRQYHFWLYR�SRGHULD�VHU�GR�WLSR�

ODWHQWH�� VH� H[ LVWLVVH� D� PXGDQoD� GH� HVWDGR� GH� OtTXLGR� SDUD� YDSRU� RX� YLFH�YHUVD� GR� IOXLGR��

3RUpP��HVWH�WLSR�GH�PXGDQoD�QmR�RFRUUH�QR�HVWXGR�GH�FDVR��

�

2 �WHUFHLUR�H�~OWLPR�PRGR�GH�WUDQVIHUrQFLD�GH�FDORU�p�D�UDGLDomR�WpUPLFD���$ �UDGLDomR�

WpUPLFD�p�D�HQHUJLD�HPLWLGD�SHOD�PDWpULD�TXH�HVWLYHU�HP�XPD�WHPSHUDWXUD� ILQLWD��D�TXDO�VHUi �

REYLDPHQWH� GLIHUHQWH� GH� ] HUR� DEVROXWR
� �

�� ( VWD� HPLVVmR� SRGHUi � RFRUUHU�� WDPEpP�� D� SDUWLU� GH�

OtTXLGRV� H� JDVHV�� HPERUD� TXDVH� VHPSUH� HVWHMDPRV� LQWHUHVVDGRV� QD� HPLVVmR� GH� VXSHUItFLHV�

VyOLGDV��4 XDOTXHU�TXH�VHMD�R�HVWDGR�GD�PDWpULD��HQWHQGH�VH�TXH�D�HPLVVmR�RFRUUHUi �GHYLGR�j V�

PRGLILFDo} HV�GDV�FRQILJXUDo} HV�HOHWU{ QLFDV�GRV� i WRPRV�RX�GDV�PROpFXODV�TXH�D�FRQVWLWXHP�������

2 �WUDQVSRUWH�GD�HQHUJLD��HP�SURFHVVRV�WpUPLFRV�HPLVVLYRV��p� IHLWR�SHOD�SURSDJDomR�GH�RQGDV�

����������������������������������������������
� �

�2 �YDORU�GR�] HUR�DEVROXWR�p�GH��� � � �� � R&�H�p�LPSRVVtYHO�FKHJDU�D�HVWH�H[ WUHPR�GH�WHPSHUDWXUD��
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HOHWURPDJQpWLFDV

 �

�� / RJLFDPHQWH� D� SURSDJDomR� GH� RQGDV� HOHWURPDJQpWLFDV� SUHVFLQGH� GH� XP�

PHLR�PDWHULDO�H��DR�FRQWUi ULR�GR�TXH�VH�SRVVD�SHQVDU��VH�UHDOL] DUi �GH�IRUPD�PHOKRU�QD�DXVrQFLD�

GH�XP�VXVWHQWi FXOR��$ VVLP��D�PHOKRU�HILFLrQFLD�QD�SURSDJDomR�GH�XPD�RQGD�HOHWURPDJQpWLFD�p�

D�TXH�RFRUUH�QR�Yi FXR��2 �IOX[ R�Pi [ LPR�GH�FDORU��GDGR�HP�: �P � ��HP�SURFHVVRV�GH�UDGLDomR�

WpUPLFD�p�H[ SUHVVR�SHOD�OHL�GH�6WHIDQ�%ROW] PDQQ��

�

� � � � � � �

�

RQGH� 7V� p� D� WHPSHUDWXUD� DEVROXWD�� GDGD� HP� . �� GD� VXSHUItFLH� H� s � p� D� FRQVWDQWH� GH�6WHIDQ�

%ROW] PDQQ� � s = -� � � � � � � �� � �[ : P . � �� 1 HVWDV� FRQGLo} HV� WHP�VH� R� TXH� p� FKDPDGR� GH�

UDGLDGRU�LGHDO�RX�XP�FRUSR�QHJUR��( QWUHWDQWR��HP�FRQGLo} HV�UHDLV��D�HPLVVmR�GH�XP�FRUSR�p�

PHQRU�TXH�D�LGHDO�H�D�IyUPXOD�XWLOL] DGD�VHUi �D�VHJXLQWH��

�

� � � � � � �

�

RQGH� e � p� XPD� SURSULHGDGH� UDGLDWLYD� GD� VXSHUItFLH�� D� HPLVVLYLGDGH�� ( VWD� SURSULHGDGH�� FXMR�

YDORU� HVWi � VHPSUH� QR� LQWHUYDOR� � �£ £e �� LQGLFD� D� HILFLrQFLD� GH� HPLVVmR� GD� VXSHUItFLH� HP�

UHODomR� D� XP� UDGLDGRU� LGHDO�� / HPEUDQGR� TXH� XP� FRUSR� SRGHUi � UHFHEHU� HQHUJLD� WpUPLFD�

UDGLDWLYD� SRU� XQLGDGH� GH� i UHD� H�DEVRUYr�OD�� 1 HVWH� FDVR��WHP�VH�XPD� SURSULHGDGH� GD� PDWpULD�

FKDPDGD�DEVRUWLYLGDGH�a ��D�TXDO�HVWDUi �VHPSUH�QR�LQWHUYDOR� � �£ £a ��1 R�HVWXGR�UHDOL] DGR�

QHVWD� GLVVHUWDomR� QmR� IRUDP� FRQVLGHUDGDV� DV� VLWXDo} HV� GH� DEVRUomR� RULXQGDV� GH� UDGLDo} HV�

WpUPLFDV�� 2 � SURFHVVR� GH� WUDQVIHUrQFLD� GH� FDORU� SHOD� YLD� UDGLDWLYD� p�� HP� JHUDO�� EDVWDQWH�

FRPSOH[ R�� ( QWUHWDQWR�� SRGH�VH� VXSRU� DOJXPDV� VLPSOLILFDo} HV� QD� IRUPD� GH� VHX� WUDWDPHQWR��

8 PD� GDV� VLPSOLILFDo} HV� p� FRQVLGHUDU� e a= �� R� TXH� DFDUUHWDUi � QD� SURSULHGDGH� GH� XP�

GHWHUPLQDGR� PDWHULDO�� R� TXDO� HPLWH� H� UHFHEH� HQHUJLD� FRP�D�PHVPD� WD[ D� OtTXLGD��VHQGR�HVWH�

PDWHULDO�GHQRPLQDGR�FRPR�GH�VXSHUItFLH�FLQ] HQWD��6XSRQGR�TXH�XPD�GDV�VXSHUItFLHV�p�EHP�

����������������������������������������������
� �

�1 D�) tVLFD�4 XkQWLFD�p�XVDGD�D�VHJXLQWH�GHVLJQDomR�HTXLYDOHQWH��( PLVVmR�IRW{ QLFD��
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SHTXHQD�HP�UHODomR�D�RXWUD�H�HVWi �FRPSOHWDPHQWH�HQYROWD�SHOD�PDLRU�H��DLQGD��TXH�R�HVSDoR�

HQWUH�HODV�HVWi �RFXSDGR� SRU�XP� Ji V��TXH�QmR�LQWHUIHUH�QR�SURFHVVR�GH�WUDQVIHUrQFLD��1 HVWDV�

FRQGLo} HV�� WHU�VH�i � XPD� VLWXDomR� RQGH� YDOHUi � D� VHJXLQWH� IyUPXOD� GD� WD[ D� OtTXLGD� GH�

WUDQVIHUrQFLD�GH�FDORU��

�

� � � � � � �

�

RQGH� $� p� i UHD� GD� VXSHUItFLH�� GDGD� HP� P � �� H� e � p� D� VXD� HPLVVLYLGDGH�� HQTXDQWR� 7YL] � p� D�

WHPSHUDWXUD�DEVROXWD��GDGD�HP�. ��GDV�YL] LQKDQoDV��1 HVWH�FDVR�SDUWLFXODU��D�HPLVVLYLGDGH�GDV�

YL] LQKDQoDV� QmR� LQWHUIHUH� QD� WD[ D� OtTXLGD� GD� WURFD� WpUPLFD�� $ OJXPDV� YH] HV� FRQVWXPD�VH�

H[ SUHVVDU�D�WURFD�OtTXLGD�SHOD�VHJXLQWH�IyUPXOD��

�

� � � � � � �

�

RQGH�KUp�R�FRHILFLHQWH�GH�WUDQVIHUrQFLD�UDGLDWLYD�GH�FDORU�H�p�GDGR�SHOD�VHJXLQWH�IyUPXOD��

�

� � � � � � �

�

8 PD�XWLOLGDGH�LPHGLDWD�GHVVD�DWLWXGH�p�D�OLQHDUL] DomR�GD�HTXDomR�GD�WD[ D�OtTXLGD�GH�

WUDQVIHUrQFLD� GH� FDORU�� ( QWUHWDQWR�� R� FRHILFLHQWH� GH� WUDQVIHUrQFLD� UDGLDWLYD� WHP� XPD�

FRQIRUPLGDGH�QmR�OLQHDU�H�HVWD�HVWi �UHODFLRQDGD�j �WHPSHUDWXUD��( VWD�GHSHQGrQFLD�p�PXLWR�IRUWH�

TXDQGR�FRPSDUDGD�FRP�R�FRHILFLHQWH�GH�WUDQVIHUrQFLD�FRQYHFWLYR��

�

0 XLWRV� DVSHFWRV� H� GHWDOKHV� GD� IHQRPHQRORJLD� GD� i UHD� GH� 7UDQVIHUrQFLD� GH� &DORU�

IRUDP�DTXL�RPLWLGRV�RX�VHUmR�DERUGDGRV�HP�LWHQV�GH�FDStWXORV�SRVWHULRUHV��PDV�D�OLWHUDWXUD�D�

UHVSHLWR� GHVWHV� IHQ{ PHQRV� p� DPSOD�� &RQWXGR�� DLQGD� p� QHFHVVi ULR� H[ SOLFDU� D� FRQGLomR�

JHRPpWULFD�GH�SURSDJDomR�GR�FDORU�SRU�FRQGXomR�GH�DFRUGR�FRP�DV�FDUDFWHUtVWLFDV�GR�PDWHULDO�

H�VH�H[ LVWH�RX�QmR�YDULDomR�GD�SRWrQFLD�GD�IRQWH�IRUQHFHGRUD�GH�HQHUJLD��1 D�WUDQVIHUrQFLD�GH�



�

��

� �

FDORU�H[ LVWHP�RV�FRQFHLWRV�GH�UHJLPH�SHUPDQHQWH��RX�HVWDFLRQi ULR��H�R�UHJLPH�WUDQVLHQWH��RX�

YDULi YHO�� 1 R� UHJLPH� SHUPDQHQWH�� QRUPDOPHQWH� PDLV� VLPSOHV�� VmR� FRQVLGHUDGRV� WRGRV� RV�

HYHQWRV�TXH�RFRUUHP�DSyV�R�HTXLOtEULR�WpUPLFR�WHU�VLGR�DWLQJLGR��R�TXDO�p�R�UHJLPH�HVFROKLGR�

SDUD�R�HVWXGR�GH�FDVR�GHVWH�WUDEDOKR��2 �UHJLPH�WUDQVLHQWH�p�WRGD�D�VHT• rQFLD�GH�DOWHUDo} HV�TXH�

RFRUUH� TXDQGR� VH� LQLFLD� R� IRUQHFLPHQWR� GH� HQHUJLD� D� XP� VLVWHPD�� RX� TXDQGR� p� GHL[ DGR� GH�

IRUQHFr�OD�� 7RGR� VLVWHPD� TXH� QmR� VRIUHU� DOWHUDo} HV�FRQWLQXDGDV�QR� IRUQHFLPHQWR�GH�HQHUJLD�

WHQGHUi �D�DWLQJLU�R�HTXLOtEULR�WpUPLFR��$ �FRQVWkQFLD�GD�SRWrQFLD�GD�IRQWH�FRQGX] �DR�HTXLOtEULR�

WpUPLFR��$ �IRUPD�FRPR�R�FDORU�p�FRQGX] LGR�DWUDYpV�GH�XP�PDWHULDO�p�VHPSUH�WULGLPHQVLRQDO��

3RUpP�� HP� VLWXDo} HV� HVSHFtILFDV� SRGHPRV� FRQVLGHUi �OD� FRPR� ELGLPHQVLRQDO�� RX� PHVPR�

XQLGLPHQVLRQDO�� FRPR� p� D� FRQVLGHUDomR� IHLWD� QR� SUHVHQWH� WUDEDOKR� SDUD� R� HVWXGR� GH� FDVR�

HVFROKLGR�� 3DUD� TXH� VH� SRVVD� FRQVLGHUDU� D� FRQGXomR� GH� FDORU� UHDOL] DGD� GH� IRUPD�

XQLGLPHQVLRQDO��H[ LVWH�D�QHFHVVLGDGH�GDV�GLPHQV} HV�GD�VHomR�WUDQVYHUVDO�GR�REMHWR�VHUHP�EHP�

PHQRUHV��TXDQGR�FRPSDUDGDV�DR�FRPSULPHQWR�GD�SHoD��%DUUDV�GH�DoR�DWHQGHP�D�HVWH�TXHVLWR�

H��SRUWDQWR��SRGH�VH�VXSRU�TXH�D�FRQGXomR�DFRQWHFHUi �HP�XP�~QLFR�VHQWLGR��

�

$ SyV�HVWD�EUHYH�LQWURGXomR�DRV�IHQ{ PHQRV�GH�WUDQVSRUWH�GH�FDORU��GHYH�VH�HQIDWL] DU�

D�LPSRUWkQFLD�GHVWH�HVWXGR��QmR�VRPHQWH�HP�UHODomR�j V�EDVHV�GR�WUDWDPHQWR�GR�HVWXGR�GH�FDVR�

DERUGDGR� QHVWD� GLVVHUWDomR�� PDV� WDPEpP� QR� FRWLGLDQR�� 7RGDV� DV� HQJHQKDULDV� WrP� LQWHUHVVH�

LPHGLDWR� QRV� SURFHVVRV� GH� WUDQVIHUrQFLD� GH� FDORU� H� D� SUySULD� FRQVHUYDomR� GD� YLGD� HVWi �

UHODFLRQDGD�D�HOHV��7RGDV�DV�IRUPDV�GH�WUDQVIRUPDomR�GH�HQHUJLD�SURPRYHP��GH�XPD�PDQHLUD�

RX�RXWUD��D�WUDQVIHUrQFLD�GH�FDORU���

�

8 P� H[ HPSOR� GH� WUDEDOKR� RQGH� R� IHQ{ PHQR� GH� WUDQVSRUWH� GH� FDORU� p� PXLWR�

LPSRUWDQWH� p� DSUHVHQWDGR� HP� &2 / $ d2 � H� 2 5/ $ 1 ' ( � � � � � � � �� 7DO� WUDEDOKR� PRVWUD� XPD�

DQi OLVH� GD� WUDQVIHUrQFLD� GH� FDORU� HP� UHJLPH� WUDQVLHQWH� HP� XP� SLVWmR� GH� PRWRU� D� GLHVHO� H�

DSUHVHQWD�YLVXDOL] Do} HV�GRV�JUDGLHQWHV�GDV�GLVWULEXLo} HV�GH�WHPSHUDWXUDV�QD�VHomR�GR�SLVWmR��



�

��

� �

� � ) 8 1 ' $ 0 ( 1 72 6�' ( �9 ,68 $ / ,=$ d ­ 2 �( 0 �&2 0 38 7$ d ­ 2 �&, ( 1 7Ë) ,&$ �

3DUD� VH� REWHU� XPD� YLVXDOL] DomR� GRV� GDGRV� GH� DOJXP� IHQ{ PHQR� H�RX� HQWLGDGH� p�

QHFHVVi ULR��DQWHV�� ID] HU�XP�HVWXGR�GRV�GLIHUHQWHV�WLSRV�GH�WpFQLFDV�H[ LVWHQWHV��1 HVWH�FDStWXOR�

VmR� GLVFXWLGRV� TXDLV� VmR� RV� WLSRV� GH� IHUUDPHQWDV� GH� YLVXDOL] DomR� GLVSRQtYHLV�� HP� TXDLV�

FLUFXQVWkQFLDV� VmR� DSOLFDGDV� H� SRUTXH� IRL� XWLOL] DGD� D� ELEOLRWHFD� 2 SHQ* / � FRPR� ELEOLRWHFD�

JUi ILFD�QD�SURJUDPDomR�GR�VRIWZDUH�YLVXDOL] DGRU�0 ) 69 ��

�

� �� �7$ ; ,2 1 2 0 ,$ �

�

0 XLWRV� SURJUDPDV� GH� 9 LVXDOL] DomR� &LHQWtILFD� IRUDP� FULDGRV� GHVGH� R� ILQDO� GRV�������

DQRV� � � �� VHQGR� DOJXQV� EHP� FRPSOHWRV� TXDQWR� DV� Yi ULDV� IHUUDPHQWDV� GH� YLVXDOL] DomR�� ( VWDV�

IHUUDPHQWDV� HVWmR� FODVVLILFDGDV� VHJXQGR� D� GLPHQVmR� GR� IHQ{ PHQR� RX� HQWLGDGH�� DV� TXDLV�

UHSUHVHQWDP�� H� D� GLPHQVmR� GD� SULPLWLYD� TXH� IRUPD� R� GHWHUPLQDGR� WLSR� GH� IHUUDPHQWD� GH�

UHSUHVHQWDomR��$ � ) LJXUD� � �DSUHVHQWD�D�GLPHQVmR�GR� IHQ{ PHQR�D�YLVXDOL] DU�VHJXQGR�XP�GRV�

HL[ RV�QRPHDGRV�FRPR�6FDODU��9HFWRU��0 XOWLYDULDEOH�H�7HQVRU��2 �HL[ R�FKDPDGR�GH�3ULPLWLYH�

SRVVXL�D�GLPHQVmR�GD�SULPLWLYD�XWLOL] DGD�QD�IHUUDPHQWD�HVFROKLGD�SDUD�UHSUHVHQWDU�R�IHQ{ PHQR�

RX� HQWLGDGH�� $ � HVFDOD� GD� DEVWUDomR� GDV� SULPLWLYDV� SRGH� VHU� HQWHQGLGD� SHORV� VHJXLQWHV�

HOHPHQWRV�JHRPpWULFRV��SRQWR��� ' � ���OLQKD��� ' � ��VXSHUItFLH��� ' � �H�YROXPH��� ' � ��

�

$ � SHVTXLVD�� GHVFULWD� QHVWH� WUDEDOKR�� FRPHoRX� SHOD� DQi OLVH� GRV� YLVXDOL] DGRUHV�

H[ LVWHQWHV� H� GH� SXEOLFDo} HV� GD� i UHD� GH� 9 LVXDOL] DomR� &LHQWtILFD�� 3RUpP�� WDPEpP� IRUDP�

QHFHVVi ULRV� HVWXGRV� HP� RXWUDV� i UHDV� GR� FRQKHFLPHQWR�� FRPR� D� ) tVLFD� GD� 7UDQVIHUrQFLD� GH�

&DORU�� $ ILQDO�� HUD� QHFHVVi ULR� GHPRQVWUDU� D� DSOLFDomR� GR� 0 ) 69 � HP� XP� HVWXGR� GH� FDVR�

DGHTXDGR�� ( VWH� HQIRTXH� WUD] � PDLV� XP� DVSHFWR� D� VHU� FRQVLGHUDGR� QHVWH� WUDEDOKR�� $ � VHOHomR��



�

��

� �

GHQWUH� DV� IHUUDPHQWDV� GLVSRQtYHLV�� XPD� � IHUUDPHQWD� D� VHU� XWLOL] DGD� QD� UHSUHVHQWDomR� GR�

IHQ{ PHQR�HVFROKLGR�SDUD�XVR�GR�0 ) 69 ���

�
����) ,* 8 5$ �� ��) ( 55$ 0 ( 1 7$ 6�' ( �9 ,68 $ / ,=$ d­ 2 �' ,632 1 Ë9 ( ,6�6( * 8 1 ' 2 �$ �' ,0 ( 1 6­ 2 �' 2 �) ( 1 Ð0 ( 1 2 �

�

e� SURSRVWR� XP� UHVXPR� GDV� IHUUDPHQWDV� GLVSRQtYHLV� SDUD� D� YLVXDOL] DomR� GH� GDGRV�

FRPR� DSUHVHQWDGR� HP� ( $ 51 6+$ : � H� : $ 762 1 � �� � � � �� S�� � � � �� $ � 7DEHOD� � � PRVWUD� DV�

SULPLWLYDV�H�VXDV�GLPHQV} HV��
�
�

7$ %( / $ �� ��35,0 ,7,9 $ 6�( �$ 6�68 $ 6�' ,0 ( 1 6®( 6��>��6��6&$/ $5���9��9( &72 5���7��7( 162 5���0 9��0 8 / 7,9$5,$%/ ( �@�

' ,0 ( 1 6­ 2 �' $ �35 ,0 ,7,9 $ � 5 ( / $ d ­ 2 �' $ 6�35 ,0 ,7,9 $ 6�' ,632 1 Ë9 ( ,6�

� ' �� �3RQWRV���3RLQWV�� 6FDWWHU�3ORW�6��0 9���' RW�,VRVXUIDFH�6���3DUWLFOH�7UDFH�9��
� ' �� �/ LQKDV���/ LQHV�� / LQH� &KDUW�6��� &RQWRXU� 0 DS�6��� : LUH� ,VRVXUIDFH�6��� $UURZ� 3ORW�9��� 6WUHDP�6WUHDN�

/ LQH�9��
� ' �� �3ROtJRQRV���( OHPHQWR�GH��
���,PDJHP���3RO\ JRQV���3L[ HOV��

3RO\ JRQV��+HLJKW�0 DS�6���7LOHG�,VRVXUIDFH�6���) ORZ�5LEERQ�9��
3L[ HOV��&RORU�0 DS�6���$WWULEXWH�0 DS�6��0 9��

� ' �� �( OHPHQWRV�9 ROXPpWULFRV���
�9R[ HOV��2 WKHUV��* O\ SK��,FRQ��

9R[ HOV��9ROXPH�5HQGHULQJ�6��&XEHULOOH�6���7H[ WXUH�0 DS�6��0 9��
2 WKHUV��* O\ SK�7���,FRQ�0 9��



�

��

� �

�

$ �7DEHOD�� �DSUHVHQWD�DV�IHUUDPHQWDV�GH�YLVXDOL] DomR�VHJXQGR�D�GLPHQVmR�GRV�GDGRV�

D� VHUHP� YLVXDOL] DGRV�� ( VWD� GLPHQVmR� TXDVH� VHPSUH� UHSUHVHQWD� XP� IHQ{ PHQR� GD� QDWXUH] D�������

HP�JHUDO��

�

7$ %( / $ �� ��) ( 55$ 0 ( 1 7$ 6�' ,632 1 Ë9 ( ,6�6( * 8 1 ' 2 �$ �' ,0 ( 1 6­ 2 �' ( �8 0 �) ( 1 Ð0 ( 1 2 �( �2 8 �( 1 7,' $ ' ( �
' ,0 ( 1 6­ 2 �' 2 �) ( 1 Ð0 ( 1 2 �$ �9 ,68 $ / ,=$ 5 �( �) ( 5 5 $ 0 ( 1 7$ 6�' ,632 1 Ë9 ( ,6�7,32 �' 2 �) ( 1 Ð0 ( 1 2 �

( �2 8 �( 1 7, ' $ ' ( � � ' � � ' � � ' � 1 ' �
( VFDODU���6FDODU�� / LQH�&KDUW� &RQWRXU�0 DS�

+HLJKW�0 DS�
&RORU�0 DS�
6FDWWHU�3ORW�

6FDWWHU�3ORW�
' RW�,VRVXUIDFH�
: LUH�,VRVXUIDFH�
7LOHG�,VRVXUIDFH�

7H[ WXUH�0 DS�
&XEHULOOH�

9ROXPH�5HQGHULQJ�

�

9 HWRULDO���9HFWRU�� � 3DUWLFOH�7UDFH�
$UURZ�3ORW�

3DUWLFOH�7UDFH�
$UURZ�3ORW�
6WUHDP�/ LQH�
6WUHDN�/ LQH�

) ORZ�5LEERQ�

�

7HQVRULDO���7HQVRU�� � � � * O\ SK�
$ JUHJDomR�

�0 XOWLYDULDEOH��
� 6FDWWHU�3ORW� 6FDWWHU�3ORW�

7H[ WXUH�0 DS�
$WWULEXWH�0 DS�

,FRQ�

�

3DUD� FRPSOHWDU� D� FODVVLILFDomR� p� QHFHVVi ULR� XP� UHVXPR� H[ SOLFDWLYR� VREUH� FDGD�

IHUUDPHQWD�GH�YLVXDOL] DomR��( $ 51 6+ $ : �H�: $ 762 1 ��� � � � ��S��� � � ��

�

• � $ � IHUUDPHQWD� / LQH� &KDUW� H[ SUHVVD� R� JUi ILFR� GH� XPD� SURSULHGDGH� QD� IRUPD�

WUDGLFLRQDO�GD�PDWHPi WLFD��RQGH�IUHT• HQWHPHQWH�D�VXD�UHSUHVHQWDomR�p�XPD�IXQomR�GR�WHPSR��

�

• � &RQWRXU� 0 DS� p� R� FRQMXQWR� GH� LVROLQKDV� TXH� FRQHFWD� SRQWRV� GH� PHVPD� FRWD������������������

2 �UHVXOWDGR�VmR�FRPR�FXUYDV�GH�QtYHO��

�

• �1 D�+HLJKW�0 DS��RV�YDORUHV�ELGLPHQVLRQDLV��[ �\ � ��VHJXQGR�XPD�JUDGH�F~ELFD��VmR�

PDSHDGRV�SRU�XPD�FRRUGHQDGD� ] ��GDQGR�D�DSDUrQFLD�GH�XP�WHUUHQR�FRP�PRQWDQKDV�H�YDOHV��

HPERUD��QHP�VHPSUH�WDLV�GDGRV�UHWUDWHP�GH�IDWR�DOWXUDV��

�



�

��

� �

�

• �6LPLODUPHQWH��R�&RORU�0 DS�XWLOL] D�YDORUHV�ELGLPHQVLRQDLV� �[ �\ � ��HP�XPD�JUDGH�

F~ELFD�� PDV� WDLV� YDORUHV� VmR� PDSHDGRV� SDUD� XPD� IDL[ D� GH� FRUHV�� D� TXDO� p� QRUPDOPHQWH���������������

GH� � � D� � � � �� 2 V� GDGRV� VmR� DSUHVHQWDGRV� HP� XPD� LPDJHP� GH� � �ELWV� XVDQGR� XPD� WDEHOD� GH�

SVHXGRFRUHV�� D� TXDO� p� SURMHWDGD� SDUD� UHDOoDU� DOJXPD� FDUDFWHUtVWLFD� GRV� GDGRV�� 2 XWURV�

PDSHDPHQWRV� SRGHP� VHU� UHDOL] DGRV� XVDQGR�VH� DV� IDL[ DV� GH� � � D� � � � � �� HP� XPD� LPDJHP� GH����������

� � �ELWV�RX�GH�� �D�� � �� � � �� � � ��HP�XPD�LPDJHP�7UXH�&RORU
� �

�GH�� � �ELWV���$ �WDEHOD�GH�FRUHV�p�

IUHT• HQWHPHQWH�HVFROKLGD�SDUD�UHODFLRQDU�VH�LQWXLWLYDPHQWH�FRP�DOJXPD�SHUFHSomR�KXPDQD�GR�

IHQ{ PHQR� WUDWDGR�� SRU� H[ HPSOR�� D� VHT• rQFLD� GH� FRUHV� EUDQFD�� YHUPHOKD�� ODUDQMD�� DPDUHOR����

SRGH� UHSUHVHQWDU� XP� GHFUpVFLPR� GD� WHPSHUDWXUD�� 2 � PpWRGR� WUDGLFLRQDO� p� R� PDSHDPHQWR� GD�

OXPLQkQFLD�� RQGH� DV� FRUHV� � EULOKDQWHV� HVWmR� UHODFLRQDGDV� FRP� RV� YDORUHV� DOWRV� GRV� GDGRV�����������

1 D� WRPRJUDILD� FRPSXWDGRUL] DGD� �DEUHYLDGD� SRU� &7�� p� XWLOL] DGD� XPD� HVFDOD� GH� FLQ] D� SDUD�

UHJLVWUDGRUHV��RQGH�R�SUHWR�YDOH�� �H�R�EUDQFR�WHP�R�YDORU�� � � ��

��

• �&RP�D�WpFQLFD�6FDWWHU�3ORW�WHP�VH�XPD�VLWXDomR�SDUWLFXODU��RQGH�QmR�VH�DVVRFLD���

QRUPDOPHQWH�� DV� GLPHQV} HV� GRV� GDGRV� FRP� RV� HL[ RV� GH� FRRUGHQDGDV�� $ R� LQYpV� GLVWR���

SURSULHGDGHV� VmR� DVVRFLDGDV� D� HOHV�� $ VVLP�� HP� XP� GLDJUDPD� GH� IDVH� GH� WHPSHUDWXUD� YHUVXV�

SUHVVmR� PRVWUDULD� DV� UHJL} HV� RQGH� XP� VLVWHPD� TXtPLFR� HVWDULD� QR� HVWDGR� VyOLGR�� OtTXLGR� RX�

JDVRVR��H�D�WpFQLFD�VFDWWHU�SORW�SRGHULD�GHVWDFDU�DV�DJOXWLQDo} HV�H�DV�WHQGrQFLDV�HVWDWtVWLFDV��

( VWD�WpFQLFD�WDPEpP�p�DSOLFi YHO�SDUD�GDGRV�DJUHJDGRV�� * Ui ILFRV�FRP�SRQWRV�LGHQWLILFDP�DV�

FRRUGHQDGDV��DV�TXDLV�VmR�GLVFUHWDV��

�

• �9 i ULDV�' RW�,VRVXUIDFHV
� �

�SRGHP�VHU�IRUPDGDV�XVDQGR�VH�HVSDoDPHQWRV�UHJXODUHV��

FRP�SRQWRV�HP�GHSWK�VKDGHG
� �

�DMXVWDGRV�QD�VXSHUItFLH��3RU�HVWD�UHSUHVHQWDomR�XWLOL] DU�SRQWRV��

SHUPLWH�TXH�RXWUDV�GRW�VXUIDFHV�VHMDP�YLVtYHLV�PDLV�QR�LQWHULRU�RX�H[ WHULRU�GR�YROXPH��

����������������������������������������������
� �

�7UXH�&RORU�LQGLFD�XPD�GLVWULEXLomR�GH�FRUHV�RQGH�D�YLVmR�GR�VHU�KXPDQR�QmR�FRQVHJXH�PDLV�SHUFHEHU�D�GLIHUHQoD�HQWUH�GXDV�
FRUHV�VXEVHT• HQWHV�GD�IDL[ D��7DO�FDUDFWHUtVWLFD�SURSRUFLRQD�D�FDSDFLGDGH�GD�DSUHVHQWDomR�GH�LPDJHQV�IRWRUHDOtVWLFDV��

� �

�,VRVXUIDFH�p�XPD�VXSHUItFLH�WULGLPHQVLRQDO�GHQWUR�GH�XP�YROXPH�VREUH�R�TXDO�XPD�SURSULHGDGH�WHP�XP�YDORU�HP�SDUWLFXODU��



�

��

� �

�

• �8 PD�: LUH�,VRVXUIDFH�p�VLPLODU�D�XPD�GRW�LVRVXUIDFH��SRUpP�p�XPD�LVRVXSHUItFLH�

UHSUHVHQWDGD�SRU�OLQKDV�HP�GHSWK�VKDGHG��DV�TXDLV�VmR�XVXDOPHQWH�FRQHFWDGDV�FRPR�ODGRV�GH�

SROtJRQRV��

�

• �$ V�7LOHG�,VRVXUIDFHV�VmR�LVRVXSHUItFLHV�UHSUHVHQWDGDV�SRU�SROtJRQRV�VRPEUHDGRV�������������������

SRU�XP�GRV�PpWRGRV�GH�VKDGLQJ
� �

��D�VDEHU��) ODW��* RXUDXG�RX�3KRQJ��

�

• �$ �7H[ WXUH�0 DS�p�D�IHUUDPHQWD�WULGLPHQVLRQDO�HTXLYDOHQWH�j �ELGLPHQVLRQDO�FRORU�

PDS��$ �7H[ WXUH�0 DS�p�XPD�JUDGH�WULGLPHQVLRQDO�SDUD�XPD�IDL[ D�GH�FRUHV�H�XWLOL] D�XPD�WDEHOD�

GH� SVHXGRFRUHV� SDUD� JHUDU� XP� VyOLGR� PDFLoR� H� TXH� SRU� SURMHomR� FULD� XPD� LPDJHP�

ELGLPHQVLRQDO��$ �7H[ WXUH�0 DS�p�SRU�GHILQLomR�XPD�WH[ WXUD�WULGLPHQVLRQDOPHQWH�VyOLGD��

�

• � 8 WLOL] DGD� TXDVH� TXH� H[ FOXVLYDPHQWH� HP� LPDJHQV� GH� PHGLFLQD�� D� &XEHULOOH� p� D�

WpFQLFD�RQGH�D�VXSHUItFLH�GH�XP�REMHWR�p�DSUR[ LPDGD�SRU�XP�FRQMXQWR�GH�IDFHV�GH�FXERV��RV�

TXDLV�VmR�VRPEUHDGRV�SDUD�GDU�D�DSDUrQFLD�GH�XPD�VXSHUItFLH�UHDO�GH�REMHWR��

�

• � ' LIHUHQWHPHQWH� GD� 7H[ WXUH� 0 DS�� QD� WpFQLFD� GH� 9ROXPH� 5HQGHULQJ� D� LPDJHP�

ILQDO��� � � � � � � � � � � � � � � � �UHVXOWDQWH�WHP�XPD�DSDUrQFLD�GH�VHPLWUDQVSDUrQFLD��FRPR�XP�� JHO� ��,VWR�

RFRUUH�SRUTXH�RV�YDORUHV�VmR�PDSHDGRV�FRP�FRUHV�H�RSDFLGDGHV�GLIHUHQWHV�H�WRGRV�RV�YR[ HOV
� �

�

FRQWULEXHP�SDUD�D����������������������������������������IRUPDomR�GD�LPDJHP�ILQDO��

�

�

���������������������������������������������������������������������������������������������������������������������������������������������
� �

�' HSWK�VKDGHG�p�XPD�WpFQLFD�RQGH�D�SURIXQGLGDGH�GH�XP�GDGR�SRQWR�JHUD�GLIHUHQoDV�QD�LQWHQVLGDGH�GH�FRU�SURGX] LGD�SDUD�
XP�SL[ HO�HP�UHODomR�D�RXWURV�SL[ HOV�SURGX] LGRV�D�SDUWLU�GH�SRQWRV�PDLV�SUy[ LPRV�RX�PDLV�GLVWDQWHV��

� �

� 6KDGLQJ� p� R� SURFHVVR� GH� LQWHUSRODomR� GH� FRUHV� QR� LQWHULRU� GH� XP� SROtJRQR�� RX� HQWUH� YpUWLFHV� GH� XP� OLQKD�� GXUDQWH� D��
UDVWHUL] DomR��

� �

� 9R[ HO� p� R� HTXLYDOHQWH� WULGLPHQVLRQDO� GH� XP� SL[ HO�� $ � SDODYUD� 9R[ HO� YHP� GD� FRQWUDomR� GDV� SDODYUDV� 9ROXPH� H� ( OHPHQW�������������
$ �SDODYUD�3L[ HO�YHP�GD�FRQWUDomR�GDV�SDODYUDV�3LFWXUH�H�( OHPHQW�H�UHSUHVHQWD�D�PHQRU�LQIRUPDomR�JUi ILFD�FRP�VLJQLILFDGR��



�

��

� �

�

• � 1 D� UHSUHVHQWDomR� GH� IHQ{ PHQRV� YHWRULDLV� D� WpFQLFD� 3DUWLFOH� 7UDFH� p� R� UDVWUR�

GHL[ DGR�SRU�XPD�SDUWtFXOD
� �

��TXDQGR�LQVHULGD�HP�XP�FDPSR�YHWRULDO��FRPR�SRU�H[ HPSOR�R�GDV�

YHORFLGDGHV��$ V�FDUDFWHUtVWLFDV�GH�XP�FDPSR�YHWRULDO�VmR�XVDGDV�SDUD�PRYHU�DV�SDUWtFXODV�QR�

WHPSR� H� QR� HVSDoR�� ,VWR� UHTXHU� D� UHPRQWDJHP� GR� FDPSR� YHWRULDO� HP� ORFDOL] Do} HV� TXH� QmR�

FRUUHVSRQGHP�DRV�YDORUHV�GLVFUHWRV�GRV�GDGRV��( VWD�YDULDomR�p�FKDPDGD�GH�UDVWUR�GH�SDUWtFXOD��

$ V�SDUWtFXODV�DQWLJDV�VmR�PRVWUDGDV�SRU�XP�FHUWR�Q~PHUR�GH�SDVVRV�GH�LQFUHPHQWR�QR�WHPSR��

�

• �$ �WpFQLFD�6WUHDP�/ LQH�p�R�PHVPR�TXH�SDUWLFOH�WUDFH�H[ FHWR�TXH�OLQKDV�WDQJHQWHV��

RX�YHWRUHV��VmR�DFUHVFLGDV�j V�ORFDOL] Do} HV�GD�SDUWtFXOD�QR�GHFRUUHU�GR�WHPSR��

�

• �6WUHDN�/ LQHV�VmR�WRGDV�DV�VWUHDP�OLQHV�TXH�SDVVDUDP�DWUDYpV�GH�XP�SRQWR��PDV�

RULJLQi ULDV�GH�ORFDOL] Do} HV�GLIHUHQWHV��

�

• �1 D�IHUUDPHQWD�$UURZ�3ORW�FDGD�YHWRU�p�PDSHDGR�VREUH�XPD�OLQKD�XQLYRFDPHQWH�

UHIHUHQFLDGD�FRP�D�GLUHomR�DSRQWDGD�SRU�XPD�VHWD��6mR�EHP�DSURSULDGRV�SDUD�UHSUHVHQWDo} HV�

HP�GXDV�GLPHQV} HV��VHQGR�TXH�HP�WUrV�GLPHQV} HV��WDLV�VHWDV�SRGHP�VHU�FRQIXVDV�GHSHQGHQGR�

GD�SRVLomR�GH�RQGH�p�UHDOL] DGD�D�REVHUYDomR�H�HP�YLUWXGH�GRV�HIHLWRV�GD�SHUVSHFWLYD��2 �YDORU�

HVFDODU�UHIOHWH�R�PyGXOR�GR�YHWRU��

�

• � $ V� ) ORZ� 5LEERQV� VmR� DV� VWUHDP� OLQHV� UHSUHVHQWDGDV� FRPR� XPD� ILWD� VHP�

HVSHVVXUD�� $ � ) ORZ� 5LEERQ� SRGH� VHU� WRUFLGD� SDUD� PRVWUDU� YyUWLFHV
� �

� ORFDLV� HP� XP� FDPSR�

YHWRULDO��

�

����������������������������������������������
� �

3DUWtFXODV� �RX� 3DWK� / LQH��RX� 3DUWLFOH� 3DWK�� UHSUHVHQWDP�XP�FDPLQKR�TXH�p�R�OXJDU�JHRPpWULFR�GRV�SRQWRV�RFXSDGRV�QR�
WHPSR�SRU�XP�~QLFR�HOHPHQWR�LQILQLWHVLPDO�GR�IOXtGR�RX��UHVXPLGDPHQWH��R�UDVWUR�GHL[ DGR�SRU�XPD�SDUWtFXOD�HP�PRYLPHQWR���

� �

�9 yUWLFHV�VmR�PRYLPHQWRV�URWDFLRQDLV��QRUPDOPHQWH�GH�XP�IOXLGR��HQFRQWUDGRV�HP�PXLWRV�IHQ{ PHQRV�GD�QDWXUH] D�FRPR��SRU�
H[ HPSOR��RV�WRUQDGRV��



�

��

� �

�

• � 2 V� * O\ SKV�� RX� JOLIRV�� VmR� REMHWRV� JUi ILFRV� FXMRV� HOHPHQWRV� IRUPDGRUHV�� FRPR�

SRVLomR��WDPDQKR��IRUPD��FRU�H�RULHQWDomR��HVWmR�UHODFLRQDGRV�DRV�GDGRV��6mR�PXLWR�~WHLV�SDUD�

GHVFULomR� GH� VLWXDo} HV� HVSDFLDLV� FRPSOH[ DV� �52 6( 1 %/ 8 0 � HW� DO��� � � � � �� S�� � � � � �� $ OJXQV�

JOLIRV�� SDUD� WHQVRUHV�� SRVVXHP� QRPHV� SUySULRV� FRPR�� -DFNV�� / HPH
V� ( OOLSVRLG� H� 6KDIW�DQG�

GLVN�� ( VWDV�H�RXWUDV�UHIHUrQFLDV�VREUH�WDLV�JOLIRV�SRGHP�VHU�HQFRQWUDGDV�HP� ( $ 51 6+$ : �H�

' $ 9 ,' �� � � � � ��S��� � � ��

�

• � 2 � ,FRQ� � p� FRPR� XP� JOLIR� HP� � ' � H� SRVVXL�� WDPEpP�� UHSUHVHQWDomR� FRPSOH[ D�

FRPSRVWD�GH�XP�Q~PHUR�GH�FRQH[ } HV�GH�VHJPHQWRV�GH�OLQKDV��&DGD�XP�GRV�HOHPHQWRV�TXH�R�

IRUPD��FRPR�FRPSULPHQWRV��ODUJXUDV�H�kQJXORV��UHSUHVHQWDP�XPD�YDULi YHO�QR�VLVWHPD��

�

• � $ � IHUUDPHQWD� $WWULEXWH� 0 DS� SRGH� VHU� HQWHQGLGD� FRPR� XP� FRORU� PDS� GH� XPD�

SURSULHGDGH� HVFDODU� DSOLFDGR� VREUH� XPD� VXSHUItFLH� VREUH� D� TXDO� HVWi � RXWUD� LVRVXSHUItFLH�

GHULYDGD�GH�XPD�VHJXQGD�SURSULHGDGH�HVFDODU��RX�D�VXSHUItFLH�JHRPpWULFD�GH�XP�REMHWR�FRPR��

SRU�H[ HPSOR��D�IXVHODJHP�GH�XP�DHURSODQR�RX�XP�UHVHUYDWyULR�GH�yOHR��

�

$ �9 LVXDOL] DomR�&LHQWtILFD��GHVGH�D�DTXLVLomR�H�D�PRGHODJHP�GRV�GDGRV�DWp�D�HIHWLYD�

UHSUHVHQWDomR���SRGH�VHU�FODVVLILFDGD�VRE�GRLV�SRQWRV�GH�YLVWD��) 5( ,7$ 6�HW�DOOL��� � � � � ��

�

·  9 LVXDOL] DomR�GH�GDGRV�FLHQWtILFRV��

·  9 LVXDOL] DomR�HP�FRPSXWDomR�FLHQWtILFD��9 L6&���

�

2 � 0 ) 69 �� SURSRVWR� QHVWH� WUDEDOKR�� VH� HQTXDGUD� QD� VHJXQGD� FDWHJRULD�� 9 L6&�����������������

2 �VRIWZDUH�SURFXUD��DLQGD�TXH�SDUFLDOPHQWH��GDU�VXSRUWH�DR�SURFHVVR�GH�DQi OLVH�FLHQWtILFD�QR�

HVWXGR� GH� FDVR� HVFROKLGR�� HVSHFLILFDPHQWH� j V� HQWHOpTXLDV� UHODFLRQDGDV� j V� ' LVWULEXLo} HV� GH�

7HPSHUDWXUDV� HP� 5HJLPH� 3HUPDQHQWH� QRV� ) HQ{ PHQRV� GH� 7UDQVSRUWH� GH� &DORU�� $ � HVFROKD��������

GH� XPD� IHUUDPHQWD� TXH� YHQKD� IRUQHFHU� R� VXSRUWH� j � WDUHID� GD� YLVXDOL] DomR�� PHVPR� TXH�



�

��

� �

VXSHUILFLDOPHQWH�� p� XPD� DomR� WUDEDOKRVD�� � 7DPEpP� R� YROXPH� H� FRPSOH[ LGDGH� GRV���������������

GDGRV� H� R� WLSR� GD� UHSUHVHQWDomR� YLVXDO� D� VHU� HPSUHJDGD�� GH� DFRUGR� FRP� D� HQWLGDGH� H�RX�

IHQ{ PHQR� HVFROKLGR�� GHYHP� VHJXLU� RV� FULWpULRV� H� PHWRGRORJLDV� SUHYLDPHQWH� HVWDEHOHFLGRV�

�%52 ' / ,( ��� � � � � ��

�

$ �YLVXDOL] DomR��SHOR�0 ) 69 ��GR�HVWXGR�GH�FDVR�HVFROKLGR�H[ LJH��REYLDPHQWH��SHOR�

PHQRV�XPD�IHUUDPHQWD��3DUD�VH�GHWHUPLQDU�TXDO�IHUUDPHQWD�VHULD�GHVHQYROYLGD�SDUD�R�0 ) 69 ��

HUD� QHFHVVi ULD� QmR� VRPHQWH� XPD� GHVFULomR� GD� RUJDQL] DomR� GRV� UHVXOWDGRV� GD� H[ SHULrQFLD�

UHDOL] DGD��GHVFULWD�QR�FDStWXOR�� ��H�D�QDWXUH] D�GDV�JUDQGH] DV�ItVLFDV�HQYROYLGDV��PDV�WDPEpP�

XPD�YLVXDOL] DomR�TXH�SHUPLWLVVH�PDLRU�GHVWDTXH�GD�SURSRVLomR�GHVWH�WUDEDOKR��

�

$ �PHWRGRORJLD�HPSUHJDGD�SDUD�D�VHOHomR�GH�UHSUHVHQWDo} HV�YLVXDLV�HVWi �GHVFULWD�HP�

) 5( ,7$ 6��� � � � ��S��� � � �H�FRQVLVWH�GRV�VHJXLQWHV�SDVVRV��

�

·  3DVVR�� �� �FRQKHFLPHQWR�GDV�HQWLGDGHV�H�RX�IHQ{ PHQRV��

·  3DVVR�� �� �GHWHUPLQDomR�GDV�TXHVW} HV�UHODWLYDV�DRV�REMHWLYRV�GR�HVWXGR��

·  3DVVR�� �� �UHILQDPHQWR�GDV�TXHVW} HV��

·  3DVVR�� �� �HVFROKD�GDV�UHSUHVHQWDo} HV�YLVXDLV��

·  3DVVR�� �� �GHWHUPLQDomR�GDV�SRVVLELOLGDGHV�GH�FRPELQDomR�GH�UHSUHVHQWDo} HV��

�

( PERUD� RXWURV� DVSHFWRV� PHQRV� UHOHYDQWHV� SRVVDP� WHU� LQIOXHQFLDGR� D� HVFROKD��

SURFXURX�VH�VHJXLU�D�PHWRGRORJLD�VXSUD�FLWDGD�H�R�UHVXPR�GD�VXD�XWLOL] DomR�p�R�VHJXLQWH��

�

·  3DVVR�� �� �D�i UHD�7UDQVIHUrQFLD�GH�&DORU�HQYROYH�D�SURSDJDomR�GR�FDORU�DWUDYpV�

GH�PHLRV�H�VRE�FHUWDV�FRQGLo} HV�FRQKHFLGDV��FRPR�GHVFULWDV�QRV�FDStWXORV�� �H�� ��

$ V� WUrV� JUDQGH] DV� ItVLFDV� UHODFLRQDGDV� DR� HVWXGR� GH� FDVR� VmR�� D� WHPSHUDWXUD�����������

D� SRWrQFLD� H� D� GLVWkQFLD�� DV� TXDLV� SRVVXHP� R� WLSR� HVFDODU�� D� GLPHQVmR� � ' ������������������

D�QDWXUH] D�GR�GRPtQLR�FRQWtQXR�H�XPD�GLVWULEXLomR�FRQWtQXD�VRE�WDO�GRPtQLR���



�

��

� �

�

·  3DVVR� � � � � D� H[ SHULrQFLD� GHVFULWD� QR� FDStWXOR� � � SURSRUFLRQD� UHVXOWDGRV� GH�

GLVWULEXLo} HV� GH� WHPSHUDWXUDV�� RV� TXDLV� UHXQLGRV� SHUWHQFHP� D� XPD� VXSHUItFLH�������

2 �REMHWLYR�GR�HVWXGR�p�UHSUHVHQWDU�HVWD�VXSHUItFLH��

·  3DVVR� � � � �D�VXSHUItFLH�JHUDGD�p�GH�FDUDFWHUtVWLFD�PDWHPDWLFDPHQWH�SHUWHQFHQWH�

DR� FDPSR� GDV� IXQo} HV�� RX� VHMD�� QmR� H[ LVWHP� GRLV� SRQWRV� VRE� D� PHVPD�

FRRUGHQDGD� ] � HP� UHODomR� D� XP� SODQR� [ \ �� RQGH� D� SRWrQFLD�� D� GLVWkQFLD� H� D�

WHPSHUDWXUD�VmR�DV�JUDQGH] DV�UHODFLRQDGDV�DRV�HL[ RV�[ �� \ �H� ] ��UHVSHFWLYDPHQWH��

2 XWUR� DVSHFWR� p� R� XVR� GH� ILOWURV� IRUPXODGRV� PDWHPDWLFDPHQWH� DSOLFDGRV� QD��

VXSHUItFLH� GRV� GDGRV� D� VHUHP� YLVXDOL] DGRV�� 3RU� VH� WUDWDU� GH� DSUHVHQWDomR� GH�

JUDGLHQWHV� GH� WHPSHUDWXUD�� HVWHV� VmR� PHOKRU� UHSUHVHQWDGRV� SHOD� YDULDomR� GDV�

WRQDOLGDGHV�GH�FRUHV��

·  3DVVR� � � � �DSyV�WRGDV�HVWDV�FRQVLGHUDo} HV��D�HVFROKD�GD� IHUUDPHQWD�&RORU�0 DS�

IRL�D�PDLV�DGHTXDGD��

·  3DVVR�� �� �QmR�IRUDP�HQFRQWUDGDV�UD] } HV�SDUD�FRPELQDo} HV�GH�UHSUHVHQWDo} HV��

� �� ��%,%/ ,2 7( &$ �* 5È) ,&$ �2 3( 1 * / �&2 0 2 �) 5$ 0 ( : 2 5. �' 2 �9 ,68 $ / ,=$ ' 2 5�

�

,QLFLDOPHQWH� SHQVRX�VH� HP� GHVHQYROYHU� WRGDV� DV� URWLQDV� GH� VXSRUWH� JUi ILFR� HP�

&�&� � � SDGUmR�� PDV� D� TXDQWLGDGH� GH� URWLQDV� D� VHUHP� GHVHQYROYLGDV� VHULD� PXLWR� JUDQGH� H�

KDYHULD� HVIRUoR� H[ FHVVLYR� HP� DVSHFWRV� GH� SURJUDPDomR� JUi ILFD� Ei VLFD�� RV� TXDLV� QmR� HVWmR�

GLUHWDPHQWH�UHODFLRQDGRV�FRP�D�SURSRVWD�GHVWH�WUDEDOKR��( QWmR��DSyV�D�DQi OLVH�GH�SODWDIRUPDV�

JUi ILFDV� GH� GHVHQYROYLPHQWR� H[ LVWHQWHV�� � HQWUH� HODV� R� ' LUHFW� � '
� �

� �758 -,/ / 2 �� � � � � � � GR�

SDFRWH� ' LUHFW; � GD� HPSUHVD� 0 LFURVRIW�� D� ELEOLRWHFD� JUi ILFD� HVFROKLGD� IRL� D� ELEOLRWHFD�

PXOWLSODWDIRUPD� 2 SHQ* /
� �

�+ ,/ / �� � � � � � � QD� IRUPD� GH� XP� FRPSRQHQWH� SURJUDPi YHO� SDUD� XP�

����������������������������������������������
� �

�8 P�UHVXPR�GD�DQi OLVH�GD�ELEOLRWHFD�' LUHFW� ' �HVWi �QR�$ QH[ R�� �GHVWD�GLVVHUWDomR��

� �

�1 R�SURFHVVR�GH�DQi OLVH�IRL�LQFOXtGD�XPD�YHUVmR�GH�GRPtQLR�S~EOLFR�GR�2 SHQ* / �FKDPDGD�0 ( 6$�H�LQIRUPDo} HV�VREUH�WDO�
ELEOLRWHFD�SRGHP�VHU�HQFRQWUDGDV�QR�VHJXLQWH�HQGHUHoR��KWWS���ZZZ�PHVD� G�RUJ��



�

��

� �

FRPSLODGRU�GH�SURJUDPDomR�YLVXDO���

2 �2 SHQ* / �p�XP�VRIWZDUH�SDUD�LQWHUIDFH�FRP�KDUGZDUH�JUi ILFR�H�SHUPLWH�D�FULDomR�

GH�SURJUDPDV�LQWHUDWLYRV�TXH�SURGX] HP�LPDJHQV�GH�DOWD�TXDOLGDGH�H�PRYLPHQWDomR�GH�REMHWRV�

WULGLPHQVLRQDLV�� $ � IDFLOLGDGH� GH� XVR� GHVWD� ELEOLRWHFD� HP� FRGLILFDomR� SDUD� SURGXomR� GH�

SURJUDPDV�JUi ILFRV�DOLDGD�D�VXD�SRUWDELOLGDGH�ID] �FRP�TXH�HOD�VHMD�XPD�GDV�PDLV�GLIXQGLGDV�

QR� PXQGR� HP� VHX� VHJPHQWR�� 7RGDYLD� HVWD� ELEOLRWHFD� QmR� SURYr� IXQo} HV� TXH� FRQWUROHP� DV�

WDUHIDV�GH�FRQWUROH�GDV�MDQHODV�GH�DSUHVHQWDomR�RX�HQWUDGDV�GR�XVXi ULR�QR�VLVWHPD��7DLV�WDUHIDV�

VmR�FDUDFWHUtVWLFDV�SDUWLFXODUHV�GH�FDGD�VLVWHPD�RSHUDFLRQDO�H�RV�UHFXUVRV�JUi ILFRV�GHVWHV��

�

3ULPRUGLDOPHQWH�D�ELEOLRWHFD�GR�2 SHQ* / �p�XP�FRQMXQWR�GH�DSUR[ LPDGDPHQWH�� � � �

IXQo} HV��GDV�TXDLV�� � � �IXQo} HV�VmR�HIHWLYDPHQWH�D�EDVH�GD�ELEOLRWHFD�H�RXWUDV�� � � IXQo} HV�GD�

8 WLOLW\ � / LEUDU\ �� D� TXDO� p� XWLOL] DGD�� HVSHFLILFDPHQWH�� SDUD� REMHWRV� H� RSHUDo} HV� QHFHVVi ULDV� j �

SURGXomR�LQWHUDWLYD�GH�DSOLFDo} HV�WULGLPHQVLRQDLV��

�

$ �ELEOLRWHFD�2 SHQ* / �QmR�IRUQHFH�IXQo} HV�SURQWDV�SDUD�D�FULDomR�GH�REMHWRV�PDLV�

FRPSOH[ RV�FRPR�DXWRPyYHLV��PROpFXODV��HQWUH�RXWURV��( VWHV�REMHWRV�FRPSOH[ RV�SRGHP�H�VmR�

FULDGRV� D� SDUWLU� GH� SULPLWLYDV� JHRPpWULFDV� PDLV� VLPSOHV� GLVSRQtYHLV� QD� ELEOLRWHFD�� FRPR�

SRQWRV�� OLQKDV� H� SROtJRQRV�� &RQWXGR�� R� 2 SHQ* / � IRUQHFH� FRQGLo} HV� SDUD� R� PDQXVHLR� PDLV�

HODERUDGR� GH� VXSHUItFLHV� GH� P~OWLSODV� IDFHV� DWUDYpV� GH� UHFXUVRV� FRPR� R� XVR� GDV� FXUYDV� H�

VXSHUItFLHV�18 5%6
� �

�H�VXSHUItFLHV�TXDGUi WLFDV���

�

( QWUH�RXWURV�UHFXUVRV�TXH�R�2 SHQ* / �LQFOXL�HVWmR��0 RGHODJHP�: LUHIUDPH
� �

��GHSWK�

FXLQJ
� �

�DWUDYpV�GH�HIHLWRV�IRJ�TXH�LPLWDP�XPD�QHEOLQD��DQWLDOLDVLQJ�TXH�p�XPD�WpFQLFD�SDUD�D�

����������������������������������������������
� �

�18 5%6��1RQ�8 QLIRUP�5DWLRQDO�%�6SOLQHV��p�XP�WUDWDPHQWR�PDWHPi WLFR�SDUD�PDOKDV�GH�VXSHUItFHV��

� �

� : LUHIUDPH� p� D� UHSUHVHQWDomR�� HP� FRPSXWDomR� JUi ILFD�� GH� REMHWRV� VRPHQWH� SHODV� VXDV� OLQKDV� IRUPDGRUDV�� VHP� R� XVR� GH��������
IDFHV�VRPEUHDGDV��

� �

�1 D�WpFQLFD�GHSWK�FXLQJ�DV�FRUHV�GRV�SL[ HOV�VmR�DWULEXtGDV�VHJXQGR�D�GLVWkQFLD�GRV�SRQWRV�RULJLQDGRUHV�GHVWH�HP�UHODomR�DR�
SRQWR�GH�YLVmR��



�

��

� �

UHPRomR� GR� LQGHVHMi YHO� HIHLWR� GH� VHUULOKDGR� SUHVHQWH� QDV� ERUGDV� GDV� DUHVWDV� GH� SULPLWLYDV�

JUi ILFDV� TXDQGR� DSUHVHQWDGDV� QD� WHOD�� UHQGHULQJ� QRV� PRGRV� IODW� H� VPRRWK
� �

�� DSOLFDomR� GH�

WH[ WXUDV�H�VRPEUDV��REWHQomR�GR�HIHLWR�PRWLRQ�EOXUUHG�TXH�p�HIHLWR�GH�LPDJHQV�VREUHSRVWDV�

DVVRFLDGR�DR�PRYLPHQWR�GH�XP�REMHWR��HIHLWR�GH�SURIXQGLGDGH�GH�FDPSR�FKDPDGR�GH�GHSWK�

RI�ILHOG�SDUD�D�VLPXODomR�GR�IRFR�REWLGR�SRU�FkPHUDV�IRWRJUi ILFDV��H�PXLWRV�RXWURV��

�

+ i � LPSOHPHQWDo} HV�GH�2 SHQ* / ��FRPR�D�H[ LVWHQWH�SDUD�R� ; � : LQGRZ�6\ VWHP��TXH�

XWLOL] DP� UHGHV� GH� FRPSXWDGRUHV� HPSUHJDQGR� D� DUTXLWHWXUD� FOLHQWH�VHUYLGRU�� RQGH� XP�

FRPSXWDGRU�p�UHVSRQVi YHO�SHOR�SURFHVVDPHQWR��HQTXDQWR�RV�RXWURV�FRPSXWDGRUHV�GHVWD�UHGH�

SRGHP� DSUHVHQWDU� RV� JUi ILFRV� JHUDGRV�� 2 � IRUPDWR� RX� SURWRFROR� TXH� R� 2 SHQ* / � XVD� SDUD�

WUDQVIHUrQFLD�GRV�GDGRV�p�VHPSUH�R�PHVPR��LQGLIHUHQWH�DRV�WLSRV�GH�FRPSXWDGRUHV�OLJDGRV�j �

UHGH��4 XDQGR�XP�~QLFR�FRPSXWDGRU�XWLOL] D�R�2 SHQ* / ��HVWH�VHUi �R�FOLHQWH�H�R�SUySULR�VHUYLGRU��

�

1 mR� IRUDP� HVWXGDGRV� WRGRV� RV� DVSHFWRV� GD� ELEOLRWHFD� GH� URWLQDV� JUi ILFDV� GR�

2 SHQ* / �� PDV� R� VXILFLHQWH� SDUD� RV� SURSyVLWRV� GHVWH� WUDEDOKR�� ' HQWUH� RV� HVWXGRV� IRUDP�

FRQVLGHUDGRV�RV�VHJXLQWHV�WySLFRV
� �

��HQFRQWUDGRV�HP�: 2 2 �� � � � � � ��

�

·  ) XQGDPHQWRV�GD�ELEOLRWHFD�2 SHQ* / ��

·  * HUHQFLDPHQWR�GH�( VWDGRV�H�2 EMHWRV�* HRPpWULFRV��

·  3RVLomR�GR�2 EVHUYDGRU�H�GRV�2 EMHWRV��

·  8 VR�GH�&RUHV��

·  &DQDO�$ OID
� �

��

·  8 VR�GH�%LWPDSV
� �

��

����������������������������������������������
� �

� ) ODW� H�6PRRWK��HVWD� ~OWLPD� WDPEpP� FRQKHFLGD� SRU� * RXUDXG� VmR� DOJXPDV� GDV�WpFQLFDV�GH�UHQGHULQJ�GLVSRQtYHLV�SDUD�RV�
SURJUDPDV�GH�FRPSXWDomR�JUi ILFD��

� �

�3DUD�XPD�GHVFULomR�GRV�WySLFRV�VREUH�R�2 SHQ* / �YLGH�$ QH[ R�� ��

� �

�8 PD�FRU�p�FRSRVWD�SHODV�� �FRPSRQHQWHV�GDV�FRUHV�SULPi ULDV�PDLV�D�LQIRUPDomR�GR�FDQDO�DOID��( VWD�LQIRUPDomR�LQIRUPD�R�
TXmR�WUDQVSDUHQWH�XP�SL[ HO�p�HP�UHODomR�DRV�SL[ HO�FDOFXODGRV�SDUD�D�PHVPD�SRVLomR��



�

��

� �

�

� � ( ; 3( 5 ,0 ( 1 72 �

3DUD� GHPRQVWUDU� R� XVR� GR� VRIWZDUH� SURWyWLSR� 0 ) 69 �� H� D� SURSRVLomR� GHVWD�

GLVVHUWDomR�� IRL� XVDGR� XP� IHQ{ PHQR� OLJDGR� j � i UHD� GH� 7UDQVIHUrQFLD� GH� &DORU�� ( QWUHWDQWR��

WDPEpP� IRL� QHFHVVi ULD� D� UHDOL] DomR� GH� XPD� H[ SHULrQFLD� SDUD� REWHQomR� GH� GDGRV� VREUH� HVWH�

IHQ{ PHQR� HVFROKLGR�� 7RGDV� DV� IDVHV� GD� H[ SHULrQFLD�� D� PHWRGRORJLD� HPSUHJDGD� SDUD� D��

REWHQomR�GH�UHVXOWDGRV�FRHUHQWHV�FRP�D�UHDOLGDGH��D�IRUPXODomR�PDWHPi WLFD�H�D�OLVWDJHP�GRV�

UHVXOWDGRV�REWLGRV�HVWmR�DSUHVHQWDGRV�QHVWH�FDStWXOR�GD�GLVVHUWDomR��

� �� �' ,675,%8 ,d­ 2 �' ( �7( 0 3( 5$ 78 5$ 6�$ 2 �/ 2 1 * 2 �' ( �8 0 $ �%$ 55$ �' ( �$ d2 �( 0 �

5( * ,0 ( �3( 50 $ 1 ( 1 7( �32 5�&2 1 ' 8 d­ 2 �8 1 ,' ,0 ( 1 6,2 1 $ / �' ( �&$ / 2 5�

�

2 �SURSyVLWR�GD�H[ SHULrQFLD�p�PRVWUDU�FRPR�VH�Gi �D�GLVWULEXLomR�GH�WHPSHUDWXUDV��HP��

UHJLPH�SHUPDQHQWH�H�FRQGXomR�GH�FDORU�FRQVLGHUDGD�FRPR�XPD�SURSDJDomR�XQLGLPHQVLRQDO
� �

��

DR�ORQJR�GH�XPD�EDUUD�GH�DoR�GLVSRVWD�KRUL] RQWDOPHQWH�HP�UHODomR�DR�VROR��D�TXDO�p�DTXHFLGD�

SHOD� H[ WUHPLGDGH� TXH� D� VXVWHQWD� QR� VLVWHPD� TXH� IRUQHFH� D� HQHUJLD� WpUPLFD�� $ � EDUUD� HVWi �

DSRLDGD�HP�EDODQoR�H�WHP�VHomR�UHWDQJXODU��2 �REMHWLYR�GD�H[ SHULrQFLD�SDUD�R�SUHVHQWH�WUDEDOKR�

IRL� REWHU� Yi ULDV� PHGLo} HV� GH� Yi ULDV� GLVWULEXLo} HV� GH� WHPSHUDWXUDV� H� UHSUHVHQWi �ODV� HP� XPD�

PHVPD�YLVXDOL] DomR��3DUD�REWHU�WRGRV�RV�GDGRV�UHIHUHQWHV�j �FRQVWUXomR�GH�XP�DUWHIDWR��R�TXDO�

HUD�QHFHVVi ULR� j �UHDOL] DomR�GD�H[ SHULrQFLD�� IRUDP�FRQVXOWDGRV�SHVTXLVDGRUHV�GH�ODERUDWyULRV�

OLJDGRV�D�LQVWLWXLo} HV�GH�SHVTXLVD�QD�i UHD�GH�7UDQVIHUrQFLD�GH�&DORU��$ V�PHGLo} HV�QmR�IRUDP�

UHDOL] DGDV�QRV�UHIHULGRV�ODERUDWyULRV��SRUTXH�D�REWHQomR�GHODV�p�XP�SURFHVVR�PXLWR�OHQWR�H��

SRUWDQWR�� IRL� RSWDGR� SHOD� UHSURGXomR� GD� H[ SHULrQFLD� HP� GHSHQGrQFLDV� SDUWLFXODUHV��

���������������������������������������������������������������������������������������������������������������������������������������������
� �

�%LWPDS�p�XPD�LPDJHP�UDVWHU��RX�VHMD�IRUPDGD�SRU�SL[ HOV��D�TXDO�p�DUPD] HQDGD�QD�PHPyULD�5$0 �RX�VHFXQGi ULD��

� �

�8 PD�SXEOLFDomR�SDUD�D�SURSDJDomR�ELGLPHQVLRQDO�HVWi �GHVFULWD�QR�WUDEDOKR�GH�-8 &È�	 �35$ 7$ ��� � � � � �



�

��

� �

FRQVLGHUDGRV�WRGRV�RV�FXLGDGRV�TXH�WDO�H[ SHULrQFLD�H[ LJH��

2 �DUWHIDWR�IRL�LGHDOL] DGR�H�FRQVWUXtGR�FRP�EDVH�QRV�GDGRV�REWLGRV��3DUD�R�XVR�GHVWH�

HTXLSDPHQWR� QD� UHDOL] DomR� GD� H[ SHULrQFLD� IRL� XWLOL] DGD� XPD� VDOD� WHUPLFDPHQWH� FOLPDWL] DGD�

SDUD� TXH� D� WHPSHUDWXUD� DPELHQWH� SHUPDQHFHVVH� FRQVWDQWH� GH� WDO� IRUPD� TXH� SHUPLWLVVH� D�

UHSURGXomR� ILHO�GDV�FRQGLo} HV�XWLOL] DGDV�QRV�ODERUDWyULRV�GH�Pi TXLQDV�WpUPLFDV��$ � ) LJXUD� � �

DSUHVHQWD�IRWRV�GR�DUWHIDWR�HPSUHJDGR�SDUD�UHDOL] DU�D�H[ SHULrQFLD��

�
� �) ,* 8 5$ �� ���$ 57( ) $ 72 �8 7,/ ,=$ ' 2 �3$ 5$ �$ �5( $ / ,=$ d­ 2 �' $ �( ; 3( 5,Ç1 &,$ ��

�

( VWH� DUWHIDWR� SRGH� VHU� UHSUHVHQWDGR� QD� IRUPD� GH� XP� GLDJUDPD� HOpWULFR� FRPR� R�

VXJHULGR�SHOD�) LJXUD�� ��D�TXDO�DSUHVHQWD�XP�GLDJUDPD�GDV�SDUWHV�PDLV�LPSRUWDQWHV�GR�DUWHIDWR���

�
���������) ,* 8 5$ �� ���' ,$ * 5$ 0 $ �( / e75,&2 �' 2 �$ 57( ) $ 72 �8 7,/ ,=$ ' 2 �1 $ �( ; 3( 5,Ç1 &,$ �

�

+ RXYH� PXLWRV� DMXVWHV� DWp� TXH� UHVXOWDGRV� FRQGL] HQWHV� SXGHVVHP� VHU� REWLGRV����������������



�

��

� �

$ �WHQVmR�H�D�FRUUHQWH�DOWHUQDGD�SURYHQLHQWHV�GD�UHGH�IRUDP�LQDSURSULDGDV�SDUD�D�OLJDomR�GLUHWD�

GR�DTXHFHGRU��) RL�QHFHVVi ULD�D�WUDQVIRUPDomR�GD�FRUUHQWH�DOWHUQDGD�SDUD�FRQWtQXD�H�EDL[ DU�D�

GLIHUHQoD�GH�SRWHQFLDO�GH�� � � 9 �SDUD�� � 9 �RX�� � 9 ��GHSHQGHQGR�GDV�QHFHVVLGDGHV��

�

3DUD�ID] HU�FRP�TXH�D�SRWrQFLD�IRUQHFLGD�DR�DTXHFHGRU�SHUPLWLVVH�XP�DMXVWH�YDULi YHO�

QR� YDORU�� PDV� TXH� VH� PDQWLYHVVH� FRP� IOXWXDo} HV� PtQLPDV� SDUD� R� YDORU� HVFROKLGR�� IRUDP�

XWLOL] DGDV� OkPSDGDV� FRP� SRWrQFLDV� GLIHUHQFLDGDV�� DV� TXDLV� IXQFLRQDP� FRPR� UHVLVWrQFLDV� QR�

FLUFXLWR�� $ � FRPELQDomR� GH� OkPSDGDV� FRP� SRWrQFLDV� YDULDGDV� H� VRE� WHQVmR� GH� � � 9 � RX� � � 9 �

SHUPLWLX�REWHU�GLVWULEXLo} HV�GH�WHPSHUDWXUDV�GHQWUR�GD�IDL[ D�HVSHUDGD���

�

2 � DTXHFHGRU� XWLOL] DGR� IRL� XP� IHUUR� HOpWULFR� GH� SDVVDU� URXSDV� PRGLILFDGR� SDUD�

DWHQGHU�DV�FRQGLo} HV�GH�UHJLPH�SHUPDQHQWH�QD�WUDQVIHUrQFLD�GH�FDORU��8 PD�EDUUD�GH�DoR�FRP�

EDVH� GH� � � PP� H� DOWXUD� GH� � � �� PP� QD� VHomR� WUDQVYHUVDO�� PHGLGDV� DIHULGDV� FRP� XVR� GH�

SDTXtPHWUR��H�FRP�XP�FRPSULPHQWR�GH�� � � PP�IRL�IL[ DGD�FRP�UHELWHV�QR�FHQWUR�GD�EDVH�GR�

IHUUR�HOpWULFR��2 �IHUUR�HOpWULFR��SRU�VXD�YH] ��IRL�IL[ DGR�YHUWLFDOPHQWH��HP�XPD�EDVH�GH�PDGHLUD��

SDUD� TXH� D� EDUUD� GH� DoR� ILFDVVH� SHUIHLWDPHQWH� QD� KRUL] RQWDO�� ,VWR� p� QHFHVVi ULR�� SRUTXH� RV�

UHVXOWDGRV� VHULDP� GLIHUHQWHV� FRP� D� EDUUD� GH� DoR� QD� YHUWLFDO� RX� HP� RXWUD� DQJXODomR�

LQWHUPHGLi ULD��( [ LVWH�D�LQIOXrQFLD�QRV�UHVXOWDGRV�GD�H[ SHULrQFLD�SHOR�IOX[ R�GH�DU�TXH�VREH�DSyV�

VHU�DTXHFLGR��$ �i UHD�H[ FHGHQWH�GD�EDVH�DTXHFHGRUD�GR�IHUUR�HOpWULFR�WDPEpP�SRGHULD�LQWHUIHULU�

QD�FDPDGD�GH�DU�DR�UHGRU�GD�EDUUD�GH�DoR��3DUD�HYLWDU�WDO�LQWHUIHUrQFLD�IRL�FRORFDGD�VREUH�HVWD�

i UHD�XPD�SODFD�GH�FHUkPLFD�SDUD�R�LVRODPHQWR�WpUPLFR�� ) RUDP� IHLWRV� � � IXURV�HP�XPD�OLQKD�

FHQWUDO��HP�SRVLo} HV�DIHULGDV��DR�ORQJR�GR�FRPSULPHQWR�GD�EDUUD�GH�DoR�� ( VWHV� IXURV� IRUDP�

XWLOL] DGRV�FRPR�SRQWRV
� �

�GH�OHLWXUD�GDV�WHPSHUDWXUDV��XWLOL] DQGR�VH�XP�WHUP{ PHWUR�GLJLWDO
� �

��

�

2 XWUR�WHUP{ PHWUR
� �

�IRL�XWLOL] DGR�GHQWUR�GR�DPELHQWH��PDV�VXILFLHQWHPHQWH�ORQJH�GR�

DUWHIDWR� SDUD� YHULILFDU� D� WHPSHUDWXUD� QDV� YL] LQKDQoDV� GR� DUWHIDWR�� $ � WHPSHUDWXUD� DPELHQWH�

GHYHULD�SHUPDQHFHU�FRQVWDQWH��) RUDP�FRQVLGHUDGDV�DV�SURSULHGDGHV�ItVLFDV�GR�PHWDO��R�DoR��H�

RXWUDV� FRQGLo} HV� SDUD� D� UHDOL] DomR� GD� H[ SHULrQFLD�� ) LQDOPHQWH�� RV� UHVXOWDGRV� REWLGRV� IRUDP�

����������������������������������������������
� �

�6HUi �XWLOL] DGR�R�WHUPR�SRQWR��GRUDYDQWH��SDUD�D�ORFDOL] DomR�GHVWHV�IXURV�VREUH�D�EDUUD�GH�DoR��
� �

�7HUP{ PHWUR�GLJLWDO�GH�KDVWH�FRP�UHVROXomR�GH�� �FDVD�GHFLPDO��� �� R&���
� �

�7HUP{ PHWUR�FOi VVLFR�GH�EXOER��



�

��

� �

FRQIURQWDGRV� FRP� UHVXOWDGRV� REWLGRV� HP� UHODWyULRV� GH� H[ SHULrQFLDV� VLPLODUHV� UHDOL] DGDV� HP�

ODERUDWyULRV��$ �FRQFOXVmR�IRL�TXH�DV�GLYHUJrQFLDV�GH�YDORUHV�ILFDUDP�PXLWR�SHTXHQDV�H�GHQWUR�

GRV�OLPLWHV�GH�YDULDomR�WROHUDGRV�SDUD�D�H[ SHULrQFLD����
�

$ �H[ SHULrQFLD� IRL�UHDOL] DGD�FRP�R�LQWXLWR�GH�REWHU�SHOR�PHQRV� � �GLVWULEXLo} HV�GH�

WHPSHUDWXUDV�� &DGD� GLVWULEXLomR� GH� WHPSHUDWXUDV� HUD� FRQVWLWXtGD� SRU� XP� FRQMXQWR� GH��������������������

� �PHGLo} HV��XPD�SDUD�FDGD�SRQWR�H[ LVWHQWH�QD�EDUUD�GH�DoR��HP�UHODomR�D�XP�YDORU�FRQVWDQWH�

GH�SRWrQFLD�IRUQHFLGD�DR�VLVWHPD�DTXHFHGRU��3DUD�FDGD�XPD�GDV�� �GLVWULEXLo} HV�IRL�IRUQHFLGR�

XP�YDORU�GLIHUHQWH�GH�SRWrQFLD��7DO�TXDQWLGDGH�GH�GDGRV�REWLGRV�GD�H[ SHULrQFLD�IRL�VXILFLHQWH�

SDUD�D�GHGXomR�GDV�IyUPXODV�PDWHPi WLFDV�TXH�GDULDP�D�FRQWLQXLGDGH�QR�GRPtQLR�GH�YDORUHV�

GRV�GDGRV�D�VHUHP�YLVXDOL] DGRV���
�

8 P�GRV�DVSHFWRV�PDLV�LPSRUWDQWHV�IRL�R�PpWRGR�DGRWDGR�SDUD�UHDOL] DU�DV�PHGLo} HV�

HP� FDGD� XP� GRV� SRQWRV� QD�EDUUD�GH� DoR�� 7DO� PpWRGR� FRPS} H�VH�GRV�VHJXLQWHV� SDVVRV�SDUD�

FDGD�GLVWULEXLomR�GH�WHPSHUDWXUDV�UHDOL] DGD��
�

·  ( VWDEHOHFHU�XPD�SRWrQFLD�FRQVWDQWH�DR�VLVWHPD�DTXHFHGRU��

·  &RORFDU�R�WHUP{ PHWUR�GLJLWDO�GH�KDVWH�QR�SRQWR�GD�EDUUD�GH�DoR�PDLV�SUy[ LPR�j �

EDVH�GR�VLVWHPD�DTXHFHGRU��SRQWR�URWXODGR�FRPR�G� �QD�7DEHOD�� ��

·  $ SyV�DWLQJLGR�XP�YDORU�FRQVWDQWH�SDUD�D�WHPSHUDWXUD��WUDQVIHULU�R�WHUP{ PHWUR�

SDUD�R�SRQWR�PDLV�GLVWDQWH�GD�EDVH�GR�VLVWHPD�DTXHFHGRU��QD�H[ WUHPLGDGH�RSRVWD�

GD�EDUUD�GH�DoR�H�YHULILFDU�R�YDORU�FRQVWDQWH�ILQDO�SDUD�WHPSHUDWXUD�QHVWH�SRQWR��

·  &DUDFWHUL] DGR� R� UHJLPH� SHUPDQHQWH� GHYH�VH� FRPHoDU� DV� PHGLo} HV� SDUD� FDGD�

SRQWR�HP�XP�VHQWLGR�H�QR�VHQWLGR�RSRVWR��FRQIRUPH�D�RUGHP�GD�VHT• rQFLD�GRV�

SRQWRV�VREUH�D�EDUUD�GH�DoR��( P�FDGD�SRQWR�R�WHUP{ PHWUR�GHYH�SHUPDQHFHU�DWp�

VHU�DWLQJLGR�R�YDORU�ILQDO�GH�WHPSHUDWXUD��

·  2 �SDVVR�DQWHULRU�GHYH�VHU�UHSHWLGR�SHOR�PHQRV�� �YH] HV�SDUD�FDGD�GLVWULEXLomR�GH�

WHPSHUDWXUDV�GHVHMDGD��,VWR�JDUDQWH�XPD�XQLIRUPLGDGH�HVWDWtVWLFD�SDUD�RV�YDORUHV�

DSXUDGRV�� $ � FRQYHQomR� DVVXPLGD� IRL� FRQVLGHUDU� RV� PDLRUHV� YDORUHV� GH�



�

��

� �

WHPSHUDWXUD�UHJLVWUDGRV�HP�FDGD�SRQWR��

8 PD�REVHUYDomR�LPSRUWDQWH�p�TXH�D�GLIHUHQoD�HQWUH�D�PDLRU�H�D�PHQRU�WHPSHUDWXUD��

HP�XP�GHWHUPLQDGR�SRQWR��QXQFD�H[ FHGHX� � �� R&��9 DORU�TXH��D�SULRUL��SRGH�VHU�FRQVLGHUDGR�

GHVSUH] tYHO�SDUD�RV�SURSyVLWRV�GHVWH�WUDEDOKR��

�

&RP�EDVH�QHVWH�PpWRGR�IRUDP�REWLGRV�RV�YDORUHV�QHFHVVi ULRV�DR�SUHVHQWH�WUDEDOKR�H�

D�7DEHOD�� �PRVWUD�WDLV�YDORUHV�H�DV�FRQGLo} HV�LQLFLDLV�SDUD�FDGD�GLVWULEXLomR�GH�WHPSHUDWXUDV��

�
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FRQVWDQWHV��&RPR� IRUDP�REWLGDV� � �GLVWULEXLo} HV�GH�WHPSHUDWXUDV�SURFXURX�VH��D�SDUWLU�GHVWHV�

YDORUHV��GHGX] LU�DV�HTXDo} HV�TXH�GHVVHP�D�FRQWLQXLGDGH�PDWHPi WLFD��SDUD�RV�GDGRV��QHFHVVi ULD�

DR� WLSR� GH� UHSUHVHQWDomR� SUHWHQGLGR� j � YLVXDOL] DomR�� D� VDEHU�� 8 PD� YLVXDOL] DomR� XWLOL] DQGR� D�

IHUUDPHQWD�&RORU�0 DS��RQGH�D�VXSHUItFLH�YLVXDOL] DGD�UHSUHVHQWD�WRGDV�DV�WHPSHUDWXUDV�HP�XP�
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�

$ �SULPHLUD�HTXDomR�p�SDUD�D�WHPSHUDWXUD�LQFLDO�GD�DOHWD��QRUPDOPHQWH�D�PDLV�DOWD��

7DO�HTXDomR�HVWi �HP�IXQomR�GD�SRWrQFLD�GD�IRQWH��$ UELWUDQGR��GH�DFRUGR�FRP�DV�FDUDFWHUtVWLFDV�
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FRQWtQXD�QXP�GHWHUPLQDGR�LQWHUYDOR�GH�WHPSHUDWXUDV�LQLFLDLV�H�SRWrQFLDV�SDUD�D� IRQWH��$ OpP�

GHVWDV�GXDV�HTXDo} HV� �� � � �H� �� � � �� IRL�QHFHVVi ULR�REWHU�PDLV�XPD�HTXDomR�TXH�VHUYLVVH�FRPR�
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GHYHUi � HVWDU� QR� LQWHUYDOR� GHVGH� 7R� DWp� D� WHPSHUDWXUD� PDLV� EDL[ D� QD� H[ WUHPLGDGH� RSRVWD��������������

GD�DOHWD��
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7RGDV� HVWDV� IRUPXODo} HV� GHUDP� DR� VRIWZDUH� GH� YLVXDOL] DomR� GHVHQYROYLGR� XP�
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( VWH� FDStWXOR� DSUHVHQWD� D� IXQGDPHQWDomR� WHyULFD� GRV� ILOWURV� IRUPXODGRV�

PDWHPDWLFDPHQWH��D�VXD�D[ LRPDWL] DomR�H�FRPR�IRUDP�DSOLFDGRV�ILOWURV�QR�HVWXGR�GH�FDVR�GHVWH�

WUDEDOKR��R�TXDO�HQYROYH�IHQ{ PHQRV�GD�i UHD�GH�7UDQVIHUrQFLD�GH�&DORU��
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0 XLWRV�SUREOHPDV�VH�DSUHVHQWDP��DR�XVXi ULR��FRP�XPD�FRQILJXUDomR�GLItFLO�SDUD�D�

HVFROKD�SRU�VHo} HV�SXUDPHQWH�JHRPpWULFDV�RX�FRQWRUQDGDV�SRU�YDORUHV�GH�IURQWHLUD�GD�UHJLmR�D�

VHU�UHSUHVHQWDGD�HP�SURJUDPDV�GH�YLVXDOL] DomR��FRPR�PRVWUDGR�QR�H[ HPSOR�D�VHJXLU��

�

2 �SUREOHPD�GH�PRGHODJHP�H�FRPSUHHQVmR� GR� IHQ{ PHQR� GD� FRQYHFomR� p� XP�GRV�

PDLRUHV�SUREOHPDV�QD�FRPSUHHQVmR�GD�HYROXomR�GDV�HVWUHODV��

�

' XUDQWH�D�HYROXomR�GH�XPD�HVWUHOD�TXDOTXHU��D� IRQWH�GH�HQHUJLD�TXH�D� ID] �EULOKDU�

WHP� RULJHP� QD� IXVmR� WHUPRQXFOHDU� GH� HOHPHQWRV� TXtPLFRV� PDLV� OHYHV� HP� PDLV� SHVDGRV�����������

$ �SDUWLU�GD�UHJLmR�GH�SURGXomR�GH�HQHUJLD��TXH�SRGH�VHU�MXQWR�DR�FHQWUR�GD�HVWUHOD�H�RX�HP�

XPD�� RX� PDLV� FDPDGDV� HVIpULFDV� TXH� QmR� HVWmR� QR� Q~FOHR�� RQGH� DV� WHPSHUDWXUDV� DWLQJHP��

GH] HQDV�GH�PLOK} HV�GH�. HOYLQ��DWp�D�VXSHUItFLH�GD�HVWUHOD��RQGH�D�WHPSHUDWXUD�FDL�SDUD�DOJXQV�

PLOKDUHV�GH�. HOYLQ�H�TXH�HIHWLYDPHQWH�EULOKD�QR�YLVtYHO��H[ LVWH�XP�JUDQGH�SHUFXUVR�TXH�SRGH�

OHYDU� FHQWHQDV� GH� PLOKDUHV� GH� DQRV� HQWUH� DEVRUo} HV�� HVSDOKDPHQWRV� H� UHHPLVV} HV� GH� IyWRQV��

( VWHV�SURFHVVRV�GH�WUDQVSRUWH�GH�HQHUJLD�SRGHP�VHU�PRGHODGRV�DQDORJDPHQWH�DRV�SURFHVVRV�GH�

FRQYHFomR��FRQGXomR�H�GH�WUDQVSRUWH�UDGLDWLYR��1 DV�GLYHUVDV�IDVHV�HYROXWLYDV�GH�XPD�HVWUHOD��

HP� IXQomR� GH� VXD� PDVVD�� FRPSRVLomR�� HQWUH� RXWUDV� FDUDFWHUtVWLFDV�� � DSUHVHQWDP�VH� GLYHUVDV�

HVWUXWXUDV�QDV�] RQDV�RQGH�GHWHUPLQDGR�SURFHVVR�GRPLQD�R�WUDQVSRUWH�GH�HQHUJLD��2 �HVWXGR�GD�
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HYROXomR�HVWHODU�QmR�HVWi �VRPHQWH�LQWLPDPHQWH�OLJDGR�D�FRPSUHHQGHU�H�YLVXDOL] DU�D�ItVLFD�GD�

SURGXomR�GH�HQHUJLD�PDV�WDPEpP�SHORV�VHXV�SURFHVVRV�GH�WUDQVSRUWH��$ VVLP��XP�YLVXDOL] DGRU�

DGHTXDGR� VH� ID] � QHFHVVi ULR�� FDSD] � GH� WUDWDU� LQWHQVDPHQWH� GDGRV� REWLGRV� SRU� VLPXODo} HV�

QXPpULFDV�GH�HYROXomR�HVWHODU�� ( VWHV�WUDWDPHQWRV�QmR�VH�UHVWULQJLUDP�VRPHQWH�D�GLYHUVLGDGH�

GRV�YDORUHV�HP�VL��PDV�HP�UHODo} HV�GHVWHV�GHQWUR�GH�XP�GHWHUPLQDGR�LQVWDQWH��HVWHQGHQGR�VH�D�

UHODo} HV�HQWUH�RV�GDGRV�DQWHULRUHV�H�RV�DWXDLV��3RGH�VH�FLWDU��SRU�H[ HPSOR��D�UHJLmR�RQGH�RFRUUH�

D�FRQYHFomR�TXH�SRGH�VHU�FDUDFWHUL] DGD�SHOD�H[ SUHVVmR��

�

RQGH�7�H�3�VmR�UHVSHFWLYDPHQWH�D�WHPSHUDWXUD�H�D�SUHVVmR�HP�XPD�SRVLomR�U��YHWRU��GHQWUR�GD�

HVWUHOD��H�* DPPD�D�UD] mR�GRV�FDORUHV�HVSHFtILFRV�SULQFLSDLV��$ V�YDULDomR�G7�H�G3�SRGHP�VHU�

WDQWR�WRPDGDV�SRVLFLRQDLV�TXDQWR�WHPSRUDLV���

�

1 HVWH�H[ HPSOR�SHUFHEH�VH�TXH�DV�DOWHUDo} HV�GRV�GDGRV��RV�TXDLV�VHULDP�FDQGLGDWRV�

j � YLVXDOL] DomR�� VmR� IRUWHPHQWH� FRQGLFLRQDGDV� D� HTXDFLRQDPHQWRV� ItVLFRV� H� DOWDPHQWH�

GHSHQGHQWHV� GR� WHPSR�� 1 HVWD� VLWXDomR�� XP� YLVXDOL] DGRU� FRP� IHUUDPHQWDV� DGHTXDGDV� GH�

YLVXDOL] DomR� H� TXH� HPSUHJXH� ILOWURV� ItVLFR�PDWHPi WLFRV� SRGHULD� FULDU� YLVXDOL] Do} HV� TXH� QmR�

VRPHQWH� ILOWUDULDP� UHJL} HV� GH� GDGRV�� FRPR� D� UHJLmR� FRQYHFWLYD� FLWDGD� QR� H[ HPSOR�� PDV��

SHUPLWLULD�ID] HU�XP�DFRPSDQKDPHQWR��HP�IXQomR�GR�WHPSR��GRV�GLYHUVRV�HVWi JLRV�GD�HYROXomR�

GD�HVWUHOD��R�TXH�SHUPLWLULD��WDPEpP��XPD�FRPXQLFDomR�PDLV�GLQkPLFD�FRP�RV�SURJUDPDV�GH�

VLPXODomR��

�

( VWH� p� DSHQDV� XP� H[ HPSOR� GHQWUH� Yi ULRV� TXH� H[ LVWHP� QmR� VRPHQWH� QR� FDPSR� GD�

) tVLFD�� PDV� HP� RXWUDV� i UHDV� GR� FRQKHFLPHQWR�� $ � HYLGrQFLD� TXH� DV� ILOWUDJHQV� IRUPXODGDV�

PDWHPDWLFDPHQWH�SRVVDP�VHU�~WHLV�HP�Yi ULDV�VLWXDo} HV�p��SRUWDQWR��FRQILUPDGD��

�
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3RVWXORX�VH� RV� ) LOWURV� ) RUPXODGRV� 0 DWHPDWLFDPHQWH� FRPR� VHQGR� XPD�

UHSUHVHQWDomR� PDWHPi WLFD� WDO� TXDO� XPD� HTXDomR� RX� IXQomR� ItVLFD� GH� XP� IHQ{ PHQR�� � XPD�

PDWUL] �RX�VLVWHPDV�GH�HTXDo} HV�OLQHDUHV�RX�QmR�OLQHDUHV��DOpP�GH�RXWUDV�UHSUHVHQWDo} HV��FXMD�

XWLOL] DomR�HP�XP�SURJUDPD�GH�YLVXDOL] DomR�p�SDUD�D�REWHQomR�GH�XPD�VHomR�GRV�GDGRV��D�TXDO�

GHYH� RX� QmR� VHU� YLVXDOL] DGD� RX�� DLQGD�� HQWHQGLGD� FRPR� XPD� DPRVWUDJHP� GR� XQLYHUVR� WRWDO�

SRVVtYHO�GRV�GDGRV�JHUDGRV�D�SDUWLU�GH�XP�IHQ{ PHQR���

�

$ � KLSyWHVH� DGPLWLGD� j � SURSRVLomR� IXQGDPHQWDO� HQXQFLDGD� QR� FDStWXOR� � � GHVWH�

WUDEDOKR� p�� 3URJUDPDV� GH� YLVXDOL] DomR� H[ LVWHQWHV� RX� GHVHQYROYLGRV� SRGHULDP� UHDOL] DU�

LQWHUDWLYDPHQWH� D� ILOWUDJHP� GH� GDGRV� DWUDYpV� GH� IRUPXODo} HV� PDWHPi WLFDV� FRPR� XPD� RSomR�

QDWXUDO�GR�SURJUDPD�YLVXDOL] DGRU�H�YLQFXODGD��SRUWDQWR�� j V�FDUDFWHUtVWLFDV�GDV�IHUUDPHQWDV�GH�

YLVXDOL] DomR�GHVWH�VRIWZDUH��

�

8 PD� GDV� IRUPDV� GH� GHPRQVWUDU� WDO� SUHPLVVD� HUD� GHVHQYROYHU� XP� SURJUDPD�

YLVXDOL] DGRU� TXH� XWLOL] DVVH� RV� ILOWURV� IRUPXODGRV� PDWHPDWLFDPHQWH�� ' HVWD� IRUPD�� IRL�

GHVHQYROYLGR� R� 0 DWKHPDWLFDO� ) LOWHUV� LQ� 6FLHQWLILF� 9LVXDOL]DWLRQ� �� 0 ) 69� � �� � H� DSOLFDGR� DR�

HVWXGR�GH�FDVR�SURSRVWR�SDUD�HVWH�WUDEDOKR��

�

� �� �) ,/ 752 �) Ë6,&2 �0 $ 7( 0 È7,&2 �$ 3/ ,&$ ' 2 �$ 2 �( 678 ' 2 �' ( �&$ 62 �

�

2 � IHQ{ PHQR� ) tVLFR� GD� 7UDQVIHUrQFLD� GH� &DORU� SRU� FRQGXomR�� GHVFULWR� SHODV�

HTXDo} HV� DQWHULRUPHQWH� DSUHVHQWDGDV�� VHUi � YLVXDOL] DGR� FRPR� XPD� VXSHUItFLH� QR� HVSDoR�

WULGLPHQVLRQDO� GHQWUR� GRV� OLPLWHV� HVWDEHOHFLGRV� H� PHGLo} HV� UHDOL] DGDV�� 3RGH�VH� VXSRU� D�

QHFHVVLGDGH�GD�YLVXDOL] DomR�GH�XPD�UHJLmR�GHVWD�VXSHUItFLH��D�TXDO�HVWLYHVVH�FRPSUHHQGLGD�RX�

OLPLWDGD�SRU�XPD�RX�PDLV�HTXDo} HV��FKDPDGDV��DTXL��GH�HTXDo} HV�ILOWUDQWHV�GR�IHQ{ PHQR��
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� �� �� �8 P�) LOWUR�) RUPXODGR�0 DWHPDWLFDPHQWH�$ SOLFDGR�DR�( VWXGR�GH�&DVR�( VFROKLGR�

�

1 R� FDStWXOR� � � IRUDP� IRUPXODGDV� PDWHPDWLFDPHQWH� DOJXPDV� HTXDo} HV� H� D���������

HTXDomR��� � � �IRL�GHVHQYROYLGD�FRP�R�SURSyVLWR�GH�VHU�XP�H[ HPSOR�GH�ILOWUR�DSOLFDGR�DR�HVWXGR�

GH�FDVR�HVFROKLGR��7DO�HTXDomR�VHUi ��SRU�TXHVWmR�GH�SUDWLFLGDGH��H[ SRVWD�QRYDPHQWH�DTXL��

�

$ �HTXDomR��� � � �VHUi �HQWHQGLGD�FRPR�XP�ILOWUR�ItVLFR�PDWHPi WLFR�DSOLFDGR�DR�HVWXGR�

GH� FDVR� HVFROKLGR� H�� WDO� HTXDomR�� VLJQLILFD� HP� WHUPRV� ItVLFRV�� 3DUD� XPD� GHWHUPLQDGD�

WHPSHUDWXUD� W�� LQIRUPDGD�� XPD� GLVWkQFLD� [ L�� D� SDUWLU� GD� RULJHP� GD� DOHWD�� p� FDOFXODGD�� ' HVWD�

IRUPD�� SRGH�VH� XWLOL] DU� HVWD� HTXDomR� FRPR� ILOWUDQWH� RX� OLPLWDQWH� GD� UHJLmR� GRV� GDGRV� D� VHU�

YLVXDOL] DGD��' HYH�VH�UHVVDOWDU�TXH�RV�GDGRV�JHUDGRV��SDUD�TXDOTXHU�WHPSHUDWXUD��VmR�REWLGRV�D�

SDUWLU�GD�HTXDomR��� � � ��D�TXDO�p�WDPEpP�UHDSUHVHQWDGD�SDUD�ILQV�GH�SUDWLFLGDGH��

6XSRVLomR�SURSRVWD��&DOFXODU�WRGRV�RV�YDORUHV�GH� [ L�RQGH�D�WHPSHUDWXUD�W�p�PDLRU�

TXH� W� � H� PHQRU� TXH� W� �� 2 EYLDPHQWH�� H[ LVWHP� YDORUHV� TXH� VmR� LPSUySULRV� GHSHQGHQGR� GD�

SDUDPHWUL] DomR�LPSRVWD�H�WDO�LPSURSULHGDGH�HVWi �UHODFLRQDGD�D�FRQGLo} HV�GH�GLPHQV} HV�ILQLWDV�

H� UHVWULo} HV� ItVLFDV� GR� IHQ{ PHQR�� 0 XLWDV� GHVWDV� UHVWULo} HV� VmR� UHYHODGDV� SRU� YDORUHV�

LPSUySULRV� RX� IRUD� GR� GRPtQLR� GH� IXQo} HV� PDWHPi WLFDV� FDOFXODGDV� D� H[ HPSOR� GD� IXQomR�

DUFFRVK����7RGDV�HVWDV�FRQVLGHUDo} HV�SRGHP�VHU�WUDGX] LGDV�HP�LPSOHPHQWDo} HV�GH�SURJUDPDV�

H�VmR�GR�FRQKHFLPHQWR�GR�XVXi ULR�H�SHVTXLVDGRU�GR�IHQ{ PHQR�HP�TXHVWmR��3RGH�VH�YHULILFDU�

IDFLOPHQWH� TXH� H[ LVWHP� YDORUHV� GH� W� SDUD� RV� TXDLV� QmR� H[ LVWH� XP� [ �� $ � DOHWD� WHP� XP�

FRPSULPHQWR�ILQLWR�H�GHWHUPLQDGR��TXDOTXHU�YDORU�GH�[ �TXH�VHMD�PHQRU�TXH�� �RX�VXSHULRU�D�/ �

QmR�WHP�VLJQLILFDGR�ItVLFR�SUi WLFR��� �} �[ L�} �/ � ��
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� �� �� �5HVXOWDGRV�2 EWLGRV�FRP�R�3URJUDPD�0 ) 69 �

�

6DEHQGR�VH� TXH� D� WHPSHUDWXUD� DPELHQWH�� GXUDQWH� D� H[ SHULrQFLD� GHVFULWD� QR�������

FDStWXOR�� ��IRL�GH�� � �� ž&��R�FRPSULPHQWR�/ �GD�DOHWD�HVWDYD�IL[ DGR�HP�� �� � � P��HVWDEHOHFHQGR�

VH�RV�OLPLWHV�GH�FRQWDJHP�GD�SRWrQFLD�3�GD�IRQWH�GH�HQHUJLD�HQWUH�� �� � : �H�� � �� : ��FRP�XPD�

VHJPHQWDomR�GHVWH�LQWHUYDOR�GH�� � �SRQWRV��H�VDEHQGR�VH�TXH�DV�PHGLo} HV�GHYHP�VHU�DR�ORQJR�

GR�FRPSULPHQWR�GD�DOHWD�GHVGH�GD�VXD�SRVLomR�LQLFLDO��MXQWR�DR�DTXHFHGRU��RQGH�[ �YDOH�� ��DWp�R�

FRPSULPHQWR�WRWDO�GHVWD�DOHWD��R�TXDO�YDOH� / ��H�FRP�XPD�VHJPHQWDomR�WDPEpP�HVWDEHOHFLGD�

HP�� � �SRQWRV�SDUD�HVWH�LQWHUYDOR��SRGH�VH�SURSRU�D�VHJXLQWH�VHT• rQFLD�GH�Do} HV�SDUD�D�FULDomR�

GD�YLVXDOL] DomR��

�

·  ) L[ DU�R�YDORU�GD�WHPSHUDWXUD�DPELHQWH�HP�� � �� R&��

·  ) L[ DU�R�FRPSULPHQWR�/ �GD�DOHWD�HP�� �� � � P��

·  9 DULDU�R�YDORU�GD�SRWrQFLD�GHVGH�� �� � : �DWp�� � �� : ��FRP�� � �SRQWRV�FDOFXODGRV��

·  ( P�IXQomR�GR�YDORU�GD�SRWrQFLD�FDOFXODU�R�YDORU�GD�WHPSHUDWXUD�LQLFLDO�GD�DOHWD��

·  ( P�IXQomR�GR�YDORU�GD�WHPSHUDWXUD�FDOFXODU�R�YDORU�GR�IDWRU�P��

·  9 DULDU� R� YDORU� GD� GLVWkQFLD� DR� ORQJR� GD� DOHWD� GHVGH� � � DWp� / �� FRP� � � � SRQWRV�

FDOFXODGRV��

·  8 WLOL] DU�D�HTXDomR��� � � �FRPR�ILOWUR�H�IRUQHFHU�YDORUHV�GH�FRQWRUQR�SDUD�HOD��

·  &DOFXODU� D� WHPSHUDWXUD� GH� XP� SRQWR� SHOD� HTXDomR� �� � � �� VXERUGLQDQGR� HVWH�

Fi OFXOR�DR�ILOWUR��

·  9 LVXDOL] DU�D�UHJLmR�ILOWUDGD��

�

�

2 �ILOWUR�GHYH�YLU�LPHGLDWDPHQWH�DQWHV�GD�OLQKD�TXH�FDOFXOD�D�YDULi YHO�SULQFLSDO��QR�

FDVR� D� HTXDomR� �� � � �� 2 � ILOWUR� XWLOL] DGR�� QD� VXSRVLomR� SURSRVWD�� SRGH� FULDU� LQWHUYDORV� GH�

WHPSHUDWXUDV� TXH� UHVWULQMDP� D� i UHD� GH� GDGRV� D� VHU� YLVXDOL] DGD� DWUDYpV� GH� XP� FDPLQKR�

HTXDFLRQDGR�� 3RGH�VH� FRPSOHWDU� D� VXSRVLomR� SURSRVWD� GDQGR� YDORUHV� DRV� FRQWRUQRV� GD�



�

��

� �

HTXDomR��� � � �ILOWUDQWH��&RPR�HVWD�HTXDomR�GHSHQGH�GH�YDORUHV�GH�WHPSHUDWXUDV��SRGH�VH�VXSRU��

SRU� H[ HPSOR�� YDORUHV�QmR�PHQRUHV�TXH� � � R&�H�QmR�PDLRUHV�TXH� � � R&��1 R�&DStWXOR� � �� LWHP�

� �� �� �� p� SURSRVWR� XP� 0 DWK6FULSW�� R� TXDO� UHSUHVHQWD� D� VHT• rQFLD� GH� Do} HV� GHVFULWD�

DQWHULRUPHQWH�H�XWLOL] D�RV�FRQWRUQRV�VXJHULGRV�QHVWH�SDUi JUDIR�j �HTXDomR��� � � ��

�

2 � SURJUDPD� 0 ) 69 � SRGH� SURGLU� XPD� YLVXDOL] DomR� GH� WRGD� D� VXSHUItFLH�� TXH�

UHSUHVHQWD�DV�GLVWULEXLo} HV�GH�WHPSHUDWXUDV��FRQIRUPH�D�) LJXUD� � �� ( QWUHWDQWR��R�UHVXOWDGR�GD�

XWLOL] DomR�GR�0 ) 69 ��DSyV�D�H[ HFXomR�GR�/ ,36FULSW�FRQYHUWLGR�D�SDUWLU�GR�0 DWK6FULSW�UHIHULGR�

DQWHULRUPHQWH��p�D�YLVXDOL] DomR�GH�XPD� IDL[ D��VHJPHQWR�GH�XPD�VXSHUItFLH�PDLRU��QR�HVSDoR�

WULGLPHQVLRQDO�FRPR�DSUHVHQWDGD�QD�) LJXUD�� ��

�

�
� ) ,* 8 5$ � � �� 9 ,68 $ / ,=$ d­ 2 � ' ( � 72 ' $ � $ � 68 3( 5) Ë&,( � 4 8 ( � 5( 35( 6( 1 7$ � 72 ' $ 6� $ 6�

' ,675,%8 ,d®( 6�' ( �7( 0 3( 5$ 78 5$ 6�

�

�
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�
$ V�) LJXUDV�� �H�� �PRVWUDP�D�PDOKD�TXH�UHSUHVHQWD�DV�GLVWULEXLo} HV�GH�WHPSHUDWXUDV��

VHQGR� TXH� D� ) LJXUD� � � DSUHVHQWD� XPD� IDL[ D� ILOWUDGD� GD� VXSHUItFLH� SHOD� HTXDomR� H� FRQWRUQRV�

PHQFLRQDGRV�DQWHULRUPHQWH��1 HVWDV�ILJXUDV��R�HL[ R�[ �UHSUHVHQWD�RV�YDORUHV�GH�SRWrQFLD��R�HL[ R�

\ �RV�YDORUHV�GH�GLVWkQFLD�DR�ORQJR�GD�DOHWD�H�R�HL[ R�] �DV�WHPSHUDWXUDV��VHQGR�TXH�DV�PDLV�DOWDV�

VmR�DV�PDLV�YHUPHOKDV��QR�HVSHFWUR�GH�FRUHV��H�DV�PDLV�EDL[ DV�VmR�PDLV�D] XLV��$ �YLVXDOL] DomR�

IRL�JHUDGD�HP�XPD�YLVWD�LVRPpWULFD��3DUD�FDGD�YDORU�GH�SRWrQFLD�GR�HL[ R�[ �H[ LVWH�XPD�OLQKD�GH�

GLVWULEXLomR�GH�WHPSHUDWXUDV�SHOR�HL[ R�\ �GDV�GLVWkQFLDV��$ �OLQKD�TXH�PDLV�VH�DSUR[ LPD�GH�XP�

VHJPHQWR�GH�UHWD��QD�ILJXUD�� ��WHP�VXD�SURMHomR�QR�SODQR�[ \ �H[ DWDPHQWH�VREUH�R�HL[ R�[ �H�UHYHOD�

R�ORFDO�RQGH�HVWmR�DV�WHPSHUDWXUDV�LQLFLDLV��DV�TXDLV�VmR�DV�PDLV�DOWDV�QDV�GLVWULEXLo} HV��( VWDV�

WHPSHUDWXUDV� LQLFLDLV� DXPHQWDP� SDUD� YDORUHV� PDLRUHV� GH� SRWrQFLD� DR� ORQJR� GR� HL[ R� [ ��

3HUFRUUHQGR�VH� R� HL[ R� \ �� VREUH� XPD� PHVPD� OLQKD� GH� GLVWULEXLomR� GH� WHPSHUDWXUDV�� DV�

WHPSHUDWXUDV�YmR�GHFUHVFHQGR�� ( P�TXDOTXHU�XPD�GDV�GXDV�GLUHo} HV��DR�ORQJR�GH� [ �RX�GH� \ ���
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VmR� SHUFHELGDV� FXUYDV� H[ SRQHQFLDLV� SDUD� DV� WHPSHUDWXUDV�� VHQGR� TXH� SDUD� YDORUHV� DOWRV� GH�

SRWrQFLD� RV� YDORUHV� GH� WHPSHUDWXUD� DXPHQWDP� H� SDUD� GLVWkQFLDV� PDLRUHV� RV� YDORUHV� GH�

WHPSHUDWXUD�GLPLQXHP��

�

7RGDV�HVWDV�GHVFULo} HV�GH�SRVLFLRQDPHQWR�GHYHP�VHU�FRQVLGHUDGDV�SDUD�DV�GHPDLV�

ILJXUDV�UHIHUHQWHV� j V�GLVWULEXLo} HV�GH�WHPSHUDWXUDV�DSUHVHQWDGDV�QD�VHT• rQFLD�GHVWH�WUDEDOKR��

3DUD� REWHU� D� YLVXDOL] DomR�� PRVWUDGD� QD� ) LJXUD� � �� VmR� HVWDEHOHFLGRV� RV� VHJXLQWHV� YDORUHV� GH�

RSomR�QR�SURJUDPD�0 ) 69 ��

�
·  9 LVWD�LVRPpWULFD�RULHQWDGD�QR�VHQWLGR�1 : �! 6( ��GH�1 RURHVWH�SDUD�6XGHVWH���

·  0 RGHODJHP�: LUHIUDPH�FRP�XVR�GH�SULPLWLYDV�OLQKDV��

·  =RRP
� �

�GH�DPSOLDomR�FRP�R�IDWRU�GH�� �� � �YH] HV�R�WDPDQKR�DWXDO�GD�YLVWD��

·  3DQ
� �

�KRUL] RQWDO�GH��� � �XQLGDGHV�H�YHUWLFDO�GH��� � �XQLGDGHV��

·  6FDOH
�  

�HP�\ �GH�� � � �YH] HV�R�WDPDQKR�DWXDO��

�
&RPR� RV� YDORUHV� GDV� GLVWkQFLDV� VmR� PXLWR� EDL[ RV�� TXDQGR� FRPSDUDGRV� FRP� RV�

YDORUHV� GDV� SRWrQFLDV� H� GDV� WHPSHUDWXUDV�� Ki � D� QHFHVVLGDGH� GH� PXGDQoD� QD� SURSRUomR� GD��

HVFDOD� XQLWi ULD� UHSUHVHQWDGD� QR� HL[ R� \ � HP� UHODomR� DRV� HL[ RV� [ � H� ] �� ( VWD� p� D� UD] mR� GR�

HVFDORQDPHQWR�HP�� � � �YH] HV�FLWDGR�SDUD�R�HL[ R�\ ��

�

����������������������������������������������
� �

�=RRP�p�D�RSHUDomR�TXH�ID] �D�DSUR[ LPDomR�RX�R�DIDVWDPHQWR�GD�YLVWD�DWXDO�GRV�REMHWRV��2 V�REMHWRV�QmR�VRIUHP�DOWHUDo} HV�GH�
YDORUHV�HP�UHODomR�DR�VLVWHPD�GH�FRRUGHQDGDV��

� �

� 3DQ� p� D� RSHUDomR� TXH� SURPRYH� GHVORFDPHQWRV� ODWHUDLV� GD� YLVWD� DWXDO� GRV� REMHWRV�� 6HPHOKDQWH� DR� =RRP� RV� REMHWRV� QmR�
VRIUHP�DOWHUDo} HV�GH�FRRUGHQDGDV��

�  

� 6FDOH� p� D� RSHUDomR� TXH� DOWHUD� R� WDPDQKR� XQLWi ULR� GH� XP� HL[ R� HP� UHODomR� DRV� GHPDLV�� ( VWD� RSHUDomR� QmR� PXGD�
QHFHVVDULDPQWH�RV�YDORUHV�GH�FRRUGHQDGDV�GRV�REMHWRV��PDV�GHIRUPD�D�VXD�DSDUrQFLD�HP�UHODomR�j V�VXDV�SURSRUo} HV�LQLFLDLV��
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$ �) LJXUD�� � �PRVWUD�D�PHVPD�FRQILJXUDomR�GD�ILJXUD�JHUDGD�SDUD�D�) LJXUD�� ��SRUpP�

XWLOL] DQGR�IDFHV�SDUD�D�YLVXDOL] DomR��

�

�
� ) ,* 8 5$ � � � �� 9 ,68 $ / ,=$ d­ 2 � &2 0 � 5( 35( 6( 1 7$ d­ 2 � 8 6$ 1 ' 2 � ) $ &( 6� ' $ � 5 ( * ,­ 2 � ) ,/ 75$ ' $ �

' $ 6�' ,675,%8 ,d®( 6�' ( �7( 0 3( 5$ 78 5$ 6�

�

$ � ) LJXUD� � � � PRVWUD� D� PHVPD� IDL[ D� GH� WHPSHUDWXUDV�� SRUpP� FRP� D� YLVXDOL] DomR�

UHDSUHVHQWDGD�FRP�SRQWRV�H�RV�YDORUHV�GH�] �SURMHWDGRV�VREUH�R�SODQR�[ \ ��( VWD�ILJXUD�PRVWUD�D�

SURMHomR�QR�SODQR�[ \ �GD�IDL[ D�GH�YDORUHV�SDUD�DV�WHPSHUDWXUDV��3RGHU�VH�LD��WDPEpP�� ID] HU�R�

PHVPR�WLSR�GH�SURMHomR�SDUD�UHSUHVHQWDo} HV�FRP�OLQKDV�H�IDFHV��7RGDV�DV�ILJXUDV�DSUHVHQWDP�

XP�VHUULOKDGR�QD�UHJLmR�GH�FRUWH�GD�VXSHUItFLH��SRUTXH�D�PDOKD�XWLOL] DGD�SRVVXL��UHODWLYDPHQWH��

SRXFRV� SRQWRV�� � � � SRU� � � � SRQWRV�� $ XPHQWDQGR�VH� D� TXDQWLGDGH� GH� SRQWRV�� QHVWD� PDOKD��

PHOKRUD�VH� D� GHILQLomR� GHVWHV� FRQWRUQRV� JHRPpWULFRV�� 1 DV� ILJXUDV� PHQFLRQDGDV�� DWp� R�

PRPHQWR�� p� YLVWD� DSHQDV� D� IDL[ D� GH� WHPSHUDWXUDV� GHQWUR� GDV� FRQGLo} HV� HVWDEHOHFLGDV� SHOD�

HTXDomR�H�FRQWRUQRV�ILOWUDQWHV�GD�VXSHUItFLH�GH�WHPSHUDWXUDV���

�

�
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3DUD� REWHU� D� YLVWD� GD� ) LJXUD� � � � QR� SURJUDPD� 0 ) 69 � GHYH�VH� ID] HU� DV� VHJXLQWHV�

Do} HV�D�SDUWLU�GD�SRVLomR�XWLOL] DGD�SDUD�DV�) LJXUDV�� �H�� � ��

�

·  3DQ�KRUL] RQWDO�GH�� � � �XQLGDGHV��

·  6FDOH
� !

�HP�] �GH�� �� � �YH] HV�R�WDPDQKR�DWXDO��

�

$ �) LJXUD�� � �PRVWUD��QRYDPHQWH��D�IDL[ D�GH�WHPSHUDWXUDV��PDV�DSUHVHQWD�R�UHVWDQWH�

GRV� YDORUHV� FDOFXODGRV� SDUD� D� VXSHUItFLH� GH� WHPSHUDWXUDV�� 1 HVWD� ILJXUD� RV� YDORUHV� TXH� QmR�
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·  7LSRV�GH�OX] HV�H�PRGLILFDo} HV�GDV�SURSULHGDGHV�GDV�IRQWHV�OXPLQRVDV��

·  7LSRV�GH�UHQGHULQJ��: LUHIUDPH��IODW�RX�VPRRWK��

·  $ MXVWH�GR�FDQDO�DOID��

·  $QWLDOLDVLQJ��GHSWK�FXLQJ�H�IRJ��

·  7LSR�GD�SULPLWLYDV�XWLOL] DGD�QD�UHSUHVHQWDomR�GH�PDOKDV��3RQWR��OLQKD�RX�IDFH��

·  &RUHV�GH�GHVHQKR��GH�IXQGR�H�FRUHV�SDUD�UHSUHVHQWDomR�GH�JUDGLHQWHV��GpJUDGp���

·  &RQWUROH�GH�H[ LELomR�GR�JOLIR�TXH�UHSUHVHQWD�RV�HL[ RV�FDUWHVLDQRV�QR�HVSDoR�� ' ��

·  7LSRV�GH�YLVWD��2 UWRJUi ILFD�SODQD�RX�LVRPpWULFD�H�HP�SHUVSHFWLYD��

·  9 DORUHV�GRV�SDUkPHWURV�GR�YROXPH�GH�YLVXDOL] DomR��

·  =RRP��SDQ�H�SRVLomR�GD�FkPHUD��DOYR�H�YHWRU�XS
% %

��

·  5HVROXomR�GH�VDtGD�SDUD�D�MDQHOD�GH�YLVXDOL] DomR��

·  &RQWUROH�GH�LPDJHP�H�DQLPDo} HV��

�

����������������������������������������������
� �

�2 �WHUPR�GHVNWRS�p�XPD�PHWi IRUD�XWLOL] DGD�SDUD�LQWHUIDFHV�JUi ILFDV�TXH�VXJHUH�D�FRUUHVSRQGrQFLD�HQWUH�R�JHUHQFLDPHQWR�GH�
tFRQHV��RSo} HV�GH�PHQXV�H�MDQHODV�QD�WHOD�H�R�JHUHQFLDPHQWR�GH�REMHWRV�UHDLV�QD�PHVD�GH�WUDEDOKR�GH�XPD�SHVVRD��

� �

�2 �DMXVWH�GR�YHWRU�FKDPDGR�XS�LQGLFD��WRPDQGR�VH�FRPR�D�RULJHP�GR�VLVWHPD�FDUWHVLDQR�DV�FRRUGHQDGDV�GD�FkPHUD��R�JLUR�
TXH�HVWD�SRVVXL�HP�UHODomR�DRV�HL[ RV�[ ��\ �H�] ��1 RUPDOPHQWH��XPD�FkPHUD�SRVVXL�DV�FRRUGHQDGDV��� ��� ��� � �SDUD�R�YHWRU�XS��RX�
WDPEpP�FKDPDGR�GH�YHUVRU��DV�TXDLV�LQGLFDP�XPD�FkPHUD�VHP�URWDo} HV�HP�UHODomR�D�KRUL] RQWDO�H�D�YHUWLFDO��



�

��

� �

8 PDV� GDV� GHFLV} HV� GH� SURMHWR� WRPDGDV� p� TXH� R� 0 ) 69 � GHYHULD� VHPSUH� XVDU� R�

FDPLQKR�GRV�VFULSWV�SDUD�JHUDomR�GD�YLVXDOL] DomR��PHVPR�SDUD�GDGRV�QmR�DQDOtWLFRV��$ �UD] mR�

SDUD�HVWD�GHFLVmR�IRL�R�PHOKRU�FRQWUROH�GRV�GDGRV�SRU�XPD�YLD�~QLFD��7DO�YLD�VHPSUH�SHUPLWLUi �

D� LQFOXVmR� GH� QRYDV� FDUDFWHUtVWLFDV� DRV� GDGRV� H� D� LQFOXVmR� GH� ILOWURV� IRUPXODGRV�

PDWHPDWLFDPHQWH��2 EYLDPHQWH��R�SURJUDPD�GHYH�VHU�PXLWR�LQWHUDWLYR�H�PXLWDV�YH] HV�R�XVXi ULR�

QmR�SUHFLVDUi �HVFUHYHU�QD� i UHD�GRV�VFULSWV�H�SRGH�GHVFRQVLGHUDU�D�VXD�SUHVHQoD�� ( QWUHWDQWR��

PHVPR� TXH� R� XVXi ULR� SUHFLVH� DOWHUDU� FyGLJR�� TXDVH� VHPSUH� HVWDV� PRGLILFDo} HV� SRGHUmR� VHU�

HIHWXDGDV�QD�OLQJXDJHP�PDWHPi WLFD�SHOR�XVR�GRV�0 DWK6FULSWV��

�

$ �XWLOL] DomR�GR�SURJUDPD�GHYH�VHU�Ii FLO�H��EDVHDGR�QD�REVHUYDomR�GR�GLDJUDPD�GD�

) LJXUD�� � ��FRQVLVWH�QRV�VHJXLQWHV�SDVVRV
�  

��

�

·  ( VFROKHU�XPD�IHUUDPHQWD�SDUD�R�IHQ{ PHQR�H�RX�HQWLGDGH��

·  ( VFROKHU� XPD� IHUUDPHQWD� GH� YLVXDOL] DomR� H� XVDU�� RX� QmR�� RV� 9L6&) ULHQGV�� RV�

TXDLV�DVVLVWHP�R�XVXi ULR�QD�FULDomR�GH�YLVXDOL] Do} HV��

·  ' HILQLU� XP� RX� PDLV� ILOWURV� ItVLFR�PDWHPi WLFRV�� XWLOL] DQGR� RX� QmR� D� SDOHWD� GH�

UHFXUVRV�PDWHPi WLFRV�FKDPDGD�GH�0 DWK7RROV��

·  ( VFUHYHU�XP�VFULSW�PDWHPi WLFR�TXH�GHVFUHYD�R�IHQ{ PHQR��

·  ( VFROKHU�R�FRPDQGR�TXH�FRQYHUWH�R�VFULSW�PDWHPi WLFR�SDUD�/ ,3��

·  $ OWHUDU�RX�QmR�R�FyGLJR�H[ LVWHQWH�QD�i UHD�GH�/ ,36FULSWV��

·  ( [ HFXWDU�R�FyGLJR�H[ LVWHQWH�QD�i UHD�GR�/ ,36FULSWV��

·  5HDOL] DU�R�FRQWUROH�GDV�DSUHVHQWDo} HV�FRPR�H[ SOLFDGR�DQWHULRUPHQWH��

·  6DOYDU�DV�LQIRUPDo} HV�REWLGDV�QDV�YLVXDOL] Do} HV��

�

$ � IXQFLRQDOLGDGH� GDV� FDUDFWHUtVWLFDV� QRPHDGDV� FRPR� 9L6&) ULHQGV� H� 0 DWK7RROV�

HVWmR�GHVFULWRV�QR�FDStWXOR�� �FRPR�SURSRVWDV�GH�IXWXURV�WUDEDOKRV��

����������������������������������������������
�  

�e�QHFHVVi ULR�REVHUYDU�TXH�RV�GDGRV�SRGHP�YLU�GH�DUTXLYRV�GH�GDGRV�SUHYLDPHQWH�JHUDGRV�H��SRUWDQWR��PXLWDV�GDV�RSo} HV�
DTXL�UHODFLRQDGDV�SRGHP�QmR�VHU�UHDOL] DGDV��DFHLWDQGR�VH�RV�YDORUHV�DWXDLV�HVWDEHOHFLGRV�QR�SUySULR�DUTXLYR��1 D�VLWXDomR�GH�
DUTXLYRV�GH�VFULSWV��RV�TXDLV�VmR�FRQVLGHUDGRV�GDGRV�DQDOtWLFRV��R�XVXi ULR�SRGHULD�LU�GLUHWR�j �RSomR�GH�FRQYHUVmR�H�H[ HFXomR�
GR�VFULSW�H�JHUDU�D�YLVXDOL] DomR�RX�XVDU�R�DPELHQWH�GR�0 ) 69 �VRPHQWH�SDUD�D�DSUHVHQWDomR�GH�LPDJHQV�H�DQLPDo} HV��



�

��

� �

�

� �� �� �� �$ �LQWHUDWLYLGDGH�GR�XVXi ULR�FRP�R�SURJUDPD�0 ) 69 ��

�

2 � SURMHWR� GR� SURJUDPD� 0 ) 69 �� QR� TXH� VH� UHIHUH� D� LQWHUDWLYLGDGH� FRP� R� XVXi ULR��

SUHYLX� D� XWLOL] DomR� GH� Yi ULRV� DWDOKRV� SDUD� D� HVFROKD� GH� RSo} HV� GR� DPELHQWH� FRPR��

$ FLRQDPHQWR� GH� WHFODV� FRPELQDGDV�� XVR� GRV� ERW} HV� GR� PRXVH� VREUH� tFRQHV� GH� EDUUDV� GH�

IHUUDPHQWDV� H� UHJL} HV� GH� MDQHODV�� $ OJXQV� H[ HPSORV� GHVWD� FDUDFWHUtVWLFD� LQWHUDWLYD� VmR�����������������

$ �VROLFLWDomR�GH�FDUJD�GH�XP�DUTXLYR�VFULSW��D�TXDO�SRGH�VHU�UHDOL] DGD�SHOR�DFLRQDPHQWR�GR�

ERWmR� HVTXHUGR� GR� PRXVH� VREUH� D� EDUUD� GH� WtWXOR�GDV� i UHDV�GH�HGLomR� GR�SUySULR�VFULSW� H� R�

DFLRQDPHQWR�GR�ERWmR�GLUHLWR�GR�PRXVH�VREUH�D�MDQHOD�GH�YLVXDOL] DomR��R�TXDO�FKDPD�XP�PHQX�

HVWLOR�SRS�XS
� !

�SDUD�FRQWUROH�GH�JUDYDomR��DEHUWXUD�H�LPSUHVVmR�GH�LPDJHQV�� ( VWH�PHQX�HVWi �

UHSUHVHQWDGR�QD�) LJXUD�� � ��

�
������������������������������������������������) ,* 8 5$ � � � �� � 0 ( 1 8 � 32 3�8 3� 3$ 5$ � &2 1 752 / ( � ' ( � * 5$ 9 $ d­ 2 �� $ %( 578 5$ � ( ��

,0 35( 66­ 2 �' ( �,0 $ * ( 1 6�

�

8 P�GRV�REMHWLYRV�UHODFLRQDGRV�j �MDQHOD�GH�YLVXDOL] DomR��DSUHVHQWDGD�SHOD�) LJXUD�� � ���

IRL�IRUQHFHU�XP�JUDX�VDWLVIDWyULR�GH�LQWHUDWLYLGDGH�FRP�R�XVXi ULR��( VWD�LQWHUDWLYLGDGH�p�QRWDGD�

SHODV�GHVFULo} HV�GDV�FDUDFWHUtVWLFDV�SUHVHQWHV�QHVWD�MDQHOD���

�

2 XWUDV� FDUDFWHUtVWLFDV� GD� MDQHOD� GH� YLVXDOL] DomR�� DOpP� GDV� RSo} HV� UHODFLRQDGDV� DR�

PHQX�SRS�XS��DV�TXDLV�IRUDP�UHVXPLGDV�QR�LQtFLR�GHVWH�LWHP��VHUmR�DSUHVHQWDGDV��
� �

����������������������������������������������
� !

�8 P�PHQX�SRS�XS�p�XP�PHQX�TXH�VXUJH�QR�SRQWR�RQGH�IRU�DFLRQDGR�XP�ERWmR�GR�PRXVH��



�

��

� �

� ) ,* 8 5$ �� � ���-$ 1 ( / $ �' ( �9 ,68 $ / ,=$ d­ 2 �' 2 �352 * 5$ 0 $ �0 ) 69 �

�

$ � MDQHOD� GH� YLVXDOL] DomR� GR� 0 ) 69 � IRL� GRWDGD� GH� XP� WLSR� SHFXOLDU� GH�

FRPSRUWDPHQWR��R�TXDO�SHUPLWH�D�HOD�VHU��DOJXPDV�YH] HV��XPD�MDQHOD�ILOKD�GD�MDQHOD�SULQFLSDO�

GR� SURJUDPD�� DFRPSDQKDQGR� D� MDQHOD� SULQFLSDO� HP� VHXV� PRYLPHQWDo} HV� H�

UHGLPHQVLRQDPHQWRV�� H�� HP� RXWUDV� YH] HV�� HOD� VH� WRUQD� XPD� MDQHOD� OLYUH�� GHVYLQFXODGD� GD�

SULQFLSDO��( VWH�WLSR�GH�MDQHOD�IRL�GHQRPLQDGR��QHVWH�WUDEDOKR��FRPR��MDQHOD�DGRWDGD���

�

3DUD�WRUQDU�D�MDQHOD�GH�YLVXDOL] DomR�XPD�MDQHOD�OLYUH��EDVWD�GDU�XP�GXSOR�FOLTXH�QR�

ERWmR�HVTXHUGR�GR�PRXVH�VREUH�D�VXD�EDUUD�GH�WtWXOR��2 XWUR�GXSOR�FOLTXH�QD�EDUUD�GH�WtWXOR�GD�

MDQHOD� GH� YLVXDOL] DomR�� DJRUD� OLYUH�� PD[ LPL] D� D� MDQHOD� SDUD� RFXSDU� WRGD� D� i UHD� GD� WHOD���������������

8 P�FOLTXH�VREUH�R�ERWmR�GH�IHFKDPHQWR��R�TXDO�DVVHPHOKD�VH�j �OHWUD�� ; � ��ID] �D�MDQHOD�UHWRUQDU�

DR�HVWDGR�GH�MDQHOD� ILOKD��$ �MDQHOD�GH�YLVXDOL] DomR�HVWDQGR�QD�VLWXDomR�GH� ILOKD�p�FKDPDGD��

QHVWH�WUDEDOKR��GH�' LVSOD\ �3UHYLHZ��( VWDQGR�WDO�MDQHOD�FRPR�OLYUH�p�FKDPDGD�GH�' LVSOD\ �) LQDO��

�

�

�



�

��

� �

( [ LVWHQWH�QD�EDVH�GD�MDQHOD�GH�YLVXDOL] DomR��D�FKDPDGD�EDUUD�GH�VWDWXV�WHP�i UHDV�GH�

HQWUDGD�GH�YDORUHV�SHOR�WHFODGR�SDUD�FRRUGHQDGDV�H�SHTXHQRV�ERW} HV�DFLRQi YHLV�SRU�FOLTXHV�GR�

PRXVH��$ WUDYpV�GDV� i UHDV�URWXODGDV�FRPR� ; F�<F�H�=F��DV�FRRUGHQDGDV�GD�SRVLomR�GD�FkPHUD�

SRGHP�VHU�HGLWDGDV�SHOR�WHFODGR��EDVWDQGR�GDU�XP�FOLTXH�GR�ERWmR�HVTXHUGR�GR�PRXVH�VREUH�DV�

UHIHULGDV� i UHDV� URWXODGDV�� ( VWDV� i UHDV� URWXODGDV� SRGHP� VHU� DOWHUDGDV� SDUD� UHSUHVHQWDUHP�

FRRUGHQDGDV� GH� RXWUD� FDUDFWHUtVWLFD� GD� FkPHUD�� 3RU� H[ HPSOR�� SRGH�VH� FOLFDU� VREUH� XP� GRV�

SHTXHQRV�ERW} HV�URWXODGRV�FRPR�[ ��\ �RX�] �H[ LVWHQWH�DEDL[ R�GD�SDODYUD�$OYR�H�DV�i UHDV�HGLWi YHLV�

SHOR� WHFODGR� VHUmR� URWXODGDV�� UHVSHFWLYDPHQWH�� SDUD� ; D�� <D� H� =D�� SHUPLWLQGR� D� DOWHUDomR� GD�

SRVLomR�GR�DOYR�SDUD�RQGH�D�FkPHUD�DSRQWD��3RGH�VH��DLQGD��FOLFDU�VREUH�XP�GRV�ERW} HV�DEDL[ R�

GD�SDODYUD�8 S�H�URWXODU�DV�i UHDV�HGLWi YHLV�FRPR�; XS��<XS�H�=XS��UHVSHFWLYDPHQWH����������������������

�

2 V�SHTXHQRV�ERW} HV��[ ��\ �H�] ���H[ LVWHQWHV�DEDL[ R�GDV�SDODYUDV�&kPHUD��$OYR�H�8 S��DV�

TXDLV�UHSUHVHQWDP�SURSULHGDGHV�GH�SRVLomR�GH�FkPHUD��WrP�RXWUD�FDUDFWHUtVWLFD�TXH�p�GDU�XP�

FHUWR�LQFUHPHQWR�DR�YDORU�GH�XPD�GDV�FRRUGHQDGDV�GD�SURSULHGDGH�GH�FkPHUD�TXH�HVWLYHU�FRP�

DV�FRRUGHQDGDV�URWXODGDV�QDV�i UHDV�HGLWi YHLV��' HVWD�IRUPD��FOLFDQGR�FRP�R�ERWmR�HVTXHUGR�GR�

PRXVH�VREUH�R�ERWmR�[ ��SRU�H[ HPSOR��LQFUHPHQWD�VH�R�YDORU�GH�; F��RX�; D��RX�; XS��GHSHQGHQGR�

GH�TXDO�SURSULHGDGH�GH�FkPHUD�SRVVXL��QR�PRPHQWR��RV�UyWXORV�QDV�i UHDV�HGLWi YHLV��2 �YDORU�GR�

LQFUHPHQWR�p�GHILQLGR�D�SDUWLU�GR�ERWmR�TXH�SRVVXL�R�VtPEROR�GH�GHOWD��PDV�j �GLUHLWD�QD�EDUUD�

GH�VWDWXV��2 �YDORU�SDGUmR�SDUD�R�LQFUHPHQWR�p�� �� � �XQLGDGHV�SDUD�FDGD�FOLTXH�GR�PRXVH��

�

4 XDVH�WRGDV�DV�RSo} HV�GHVFULWDV�SRGHP�VHU�HVFROKLGDV��WDPEpP��D�SDUWLU�GRV�LWHQV�GH�

PHQX�GR�GHVNWRS�GR�0 ) 69 ��2 XWUDV�FRQVLGHUDo} HV�SRGHULDP�VHU�IHLWDV�VREUH�D�LQWHUDomR�HQWUH�

R� XVXi ULR� H� R� SURJUDPD� 0 ) 69 � FRPR�� 2 � IDWR� GH� XP� VLPSOHV� FOLTXH� GR� ERWmR� HVTXHUGR� GR�

PRXVH��VREUH�XPD�i UHD�OLYUH�QD�MDQHOD�SULQFLSDO�GR�GHVNWRS��WRUQDU�YLVtYHO�D�i UHD�GH�HGLomR�GH�

VFULSWV��2 X��D�XWLOL] DomR�LQWHUDWLYD�GRV�ILOWURV�ItVLFR�PDWHPi WLFRV�SDUD�D�Ii FLO�FRQILJXUDomR�SHOR�

XVXi ULR�SHVTXLVDGRU�GR�IHQ{ PHQR�H�RX�HQWLGDGH�D�VHU�YLVXDOL] DGD��( QWUHWDQWR��D�DWHQomR�GHYH�

VHU�FRQFHQWUDGD��GRUDYDQWH��QRV�DVSHFWRV�GH�LPSOHPHQWDomR�TXH�SURYDUi �D�YLDELOLGDGH�GH�WRGDV�

DV�FDUDFWHUtVWLFDV�SUHYLVWDV�SHOR�SURMHWR��



�

��

� �

� �� �� �,PSOHPHQWDomR�GR�SURJUDPD�YLVXDOL] DGRU�0 ) 69 �

�

2 V�DVSHFWRV�PDLV�LPSRUWDQWHV�GH�LPSOHPHQWDomR�GR�0 ) 69 �SRGHP�VHU�SHUFHELGRV��

DWUDYpV� GDV� SDUWHV� GR� SURMHWR� DSUHVHQWDGR�� 0 XLWRV� RXWURV� DVSHFWRV� SRGHULDP� VHU� DERUGDGRV��

SRUpP�VRPHQWH�RV�PDLV�UHOHYDQWHV�VHUmR�GHVFULWRV�QHVWH�WUDEDOKR��

�

$ � DWXDO� SURJUDPDomR� HP� DPELHQWHV� JUi ILFRV� IDFLOLWD� TXH� R� GHVHQYROYLPHQWR� GRV�

DSOLFDWLYRV� SRVVD� FRPHoDU� SHOR� SUHSDUR� GD� LQWHUIDFH� YLVXDO� GH� FRPXQLFDomR� FRP� R� XVXi ULR��������

2 �0 ) 69 �WHP�XP�GHVNWRS�FRPR�DSUHVHQWDGR�QD�) LJXUD�� � ��$ �GHVFULomR�GDV�RSo} HV�GH�PHQX���

TXH�IRUDP�LPSOHPHQWDGDV��SRGHP�VHU�HQFRQWUDGDV�QR�$ QH[ R�� ��

�
) ,* 8 5$ �� � ���' ( 6. 72 3�' 2 �0 ) 69 �

�



�

��

� �

1 HVWD�ILJXUD��SRGH�VH�YHU�HP�SULPHLUR�SODQR��$ �i UHD�GH�HGLomR�GH�VFULSWV�H�D�EDUUD�

SDUD� HVFROKD� GH� IHUUDPHQWDV� GH� YLVXDOL] DomR�� $ � MDQHOD� GH� YLVXDOL] DomR� DSDUHFH� FRPR�

LQWHUPHGLi ULD�H��DR�IXQGR��DSDUHFH�D�LQWHUIDFH�SULQFLSDO�GR�SURJUDPD�0 ) 69 ��

�

$ �LPSOHPHQWDomR�GRV�PyGXORV�GHVWH�SURMHWR�VHJXLX�XPD�FRQYHQomR�HVWDEHOHFLGD��D�

TXDO�GHILQH�DV�H[ SUHVV} HV��

�

·  8 QLGDGH� DX[ LOLDU�� FRQVWLWXtGD� SRU� GRLV� DUTXLYRV�� D� VDEHU�� XP� DUTXLYR� GH���������

H[ WHQVmR��FSS��R�TXDO�SRVVXL�PpWRGRV�GH�FODVVHV��IXQo} HV�H�GHFODUDo} HV�JOREDLV��H�

XP� DUTXLYR� GH� H[ WHQVmR� �K�� R� TXDO� SRVVXL� LGHQWLILFDGRUHV� LQWHUXQLGDGHV� H� D�

GHVFULomR�GH�FODVVHV�H�VHXV�PHPEURV��

·  8 QLGDGH�YLVXDO��FRQVWLWXtGD�SHORV�PHVPRV�GRLV�WLSRV�GH�DUTXLYRV�GH�XPD�XQLGDGH�

DX[ LOLDU�� SRUpP� FRP� XP� WHUFHLUR� DUTXLYR� UHODFLRQDQGR� HVWD� XQLGDGH� D� XP�

IRUPXOi ULR�� R� TXDO� SRGHUi � RX� QmR� VHU� YLVtYHO� DR� XVXi ULR� GXUDQWH� D� H[ HFXomR�������������

GR�SURJUDPD��

�

&RQIRUPH� WDLV� GHILQLo} HV� DV� XQLGDGHV� DX[ LOLDUHV� GHVHQYROYLGDV� SDUD� R� 0 ) 69 ��

EDVHDGDV�QR�SURMHWR�SURSRVWR��IRUDP��

�

·  0 ) 69�� &KDPDGD� GH� SURMHWR� GH� FRPSLODomR�� HVWD� XQLGDGH� FRQWpP� WRGDV� DV�

UHIHUrQFLDV�j V�MDQHODV�H�GHPDLV�XQLGDGHV�GR�SURJUDPD�H�ID] �D�LQWHUIDFH�HQWUH�HODV��

·  ,QWHUSUHWDGRU�� &RGLILFDomR� UHVSRQVi YHO� SHOD� LQWHUSUHWDomR� GH� FyGLJRV� HP�

OLQJXDJHP�/ ,3��

·  $UYBDYO� �� &RQWUROD�� HP� FyGLJRV� HVFULWRV� HP� / ,3�� D� FULDomR�� DUPD] HQDPHQWR� H�

DSUHVHQWDomR�GH�FRQWH~GRV�GH�LGHQWLILFDGRUHV�FRPR�YDULi YHLV�VLPSOHV�H�PDWUL] HV��

·  &ODVVHV69��3RVVXL�WRGDV�DV�FODVVHV�SDUD�REMHWRV�GH�YLVXDOL] DomR�H�VXDV�UHVSHFWLYDV�

URWLQDV�WUDQVFULWRUDV�GH�WH[ WRV�HP�0 DWK6FULSWV�SDUD�FyGLJRV�HP�/ ,36FULSWV��

·  ( [ FHo} HV��8 WLOL] DGD�SHOD�XQLGDGH�DX[ LOLDU� I nt er pr et ador ��HVWD�XQLGDGH�SRVVXL�

XPD� WDEHOD� FRP� SRVVtYHLV� HUURV� GH� H[ HFXomR� GH� XP� SURJUDPD� HVFULWR� HP� / ,3� H�

HVWHV�VmR�DSUHVHQWDGRV�VHJXQGR�XP�PpWRGR�GD�FODVVH�GH�excecoes ��



�

��

� �

�

$ V�XQLGDGHV�YLVXDLV�GHVHQYROYLGDV�SDUD�R�0 ) 69 �VmR�DV�VHJXLQWHV��

�

·  0 DLQ0 ) 69��&RGLILFDomR�GD�MDQHOD��SULQFLSDO�GR�GHVNWRS�GR�SURJUDPD��D�TXDO��QR�

FyGLJR��IRL�FKDPDGD�GH�f r mMFSV
% *

��

·  + HOS��$ SUHVHQWD�XPD�MDQHOD�GH�DMXGD��FKDPDGD�GH�f r mSobr e��SDUD�R�XVXi ULR��

·  6FULSW��&RGLILFDomR�GH�FRQWUROH�GDV�i UHDV�GH�HGLo} HV�GH�0 DWK6FULSWV�H�/ ,36FULSWV��

( VWD�XQLGDGH�YLVXDO�HVWi �UHODFLRQDGD�j �MDQHOD�FKDPDGD�f r mScr i pt ��D�TXDO�FRQWpP�

RV�VFULSWV�PHQFLRQDGRV�H�GRLV�ERW} HV��8 P�TXH�H[ HFXWD�R�PpWRGR�GH�FRQYHUVmR��RX�

WUDQVFULomR��GR�WH[ WR�0 DWK6FULSWV�SDUD�FyGLJR�QD�i UHD�/ ,36FULSWV�H�RXWUR�ERWmR�TXH�

H[ HFXWD�R�FyGLJR�HP�/ ,3��

·  7RROV69��3HUPLWH�DR�XVXi ULR�D�HVFROKD�GH�XPD�IHUUDPHQWD�GH�YLVXDOL] DomR�D�SDUWLU�

GH�XPD�MDQHOD�FKDPDGD��QR�FyGLJR��GH�f r mTool sSV��

·  7HOD6DLGD9LV�� 5HVSRQVi YHO� SHOD� DSUHVHQWDomR� GDV� YLVXDOL] Do} HV� SURGX] LGDV� SHOR�

SURJUDPD�� $ � MDQHOD� DVVRFLDGD� D� HVWD� XQLGDGH� YLVXDO� p� FKDPDGD� GH�

f r mVi sual i zacao��

·  5HVROXFDR; <�� ( VWD� XQLGDGH� SHUPLWH� D� GHILQLomR� GD� TXDQWLGDGH� GH� SL[ HOV� QD�

KRUL] RQWDO� H� YHUWLFDO� GD� MDQHOD� GH� YLVXDOL] DomR�� $ � MDQHOD� DOLDGD� D� HVWD� XQLGDGH� p�

f r mResol ucaoSai da��

·  ,Q/ RRN$W��3HUPLWH�DR�XVXi ULR�D�HVFROKD�GRV�SDUkPHWURV�UHIHUHQWHV�j V�FRRUGHQDGDV��

QR� HVSDoR� SDUD� DV� SRVLo} HV� GD� FkPHUD�� GR� DOYR� H� GR� YHWRU� XS� GHVWD� FkPHUD��������������

$ �MDQHOD�DVVRFLDGD�D�HVWD�XQLGDGH�p�f r mI nLookAt ��

·  %R[ 9LVXDO��( VWD�XQLGDGH�VROLFLWD�DR�XVXi ULR�RV�YDORUHV�SDUDPpWULFRV�OLPLWDGRUHV�GR�

YROXPH�GH�YLVXDOL] DomR��$ ��f r mBoxVi sual �p�D�MDQHOD�DVVRFLDGD�D�HVWD�XQLGDGH��

·  %R[ 3HUVS��6ROLFLWD�DR�XVXi ULR�RV�YDORUHV�GRV�SODQRV�IURQWDO�H�SRVWHULRU�GR�YROXPH�

GH�YLVXDOL] DomR�SDUD�DV�YLVWDV�HP�SHUVSHFWLYD�F{ QLFD�H�VROLFLWD��WDPEpP��R�kQJXOR�

GD�OHQWH�SDUD�R�SRQWR�GH�REVHUYDomR��7DO�kQJXOR�p�FRQKHFLGR�FRPR�IRY\ ��QD�i UHD�

GD� &RPSXWDomR� * Ui ILFD�� 2 � QRPH� GD� MDQHOD� DVVRFLDGD� D� WDO� XQLGDGH� p�

f r mBoxPer sp��

�

����������������������������������������������
� "

�2 V�QRPHV�GDGRV�j V�MDQHODV�GXUDQWH�D�FRGLILFDomR��UHFHEHX�R�SUHIL[ R�IUP�SDUD�HQIDWL] DU�TXH�VH�UHIHUHP�D�IRUPXOi ULRV��



�

��

� �

e�LPSRUWDQWH�REVHUYDU�TXH�QmR�ID] �SDUWH�GRV�REMHWLYRV�GHVWH�WUDEDOKR�DSUHVHQWDU�D�

H[ WHQVD� FRGLILFDomR� QHFHVVi ULD� j � LPSOHPHQWDomR� GR� 0 ) 69 �� 3RUpP�� DOJXQV� DVSHFWRV� GH�

LPSOHPHQWDomR�H[ LJHP�D�UHIHUrQFLD�D�HVWHV�FyGLJRV��1 HVWHV�FDVRV�VHUmR�FLWDGRV�RV�QRPHV�GRV�

HOHPHQWRV� H� XQLGDGHV� RX� FODVVHV� D� TXH� SHUWHQFHP� QR� FyGLJR� H�� TXDQGR� QHFHVVi ULR�� VHUi �

LQGLFDGD�D�REVHUYDomR�GH�FRGLILFDo} HV�SUHVHQWHV�QR�$ QH[ R�� �GHVWH�WUDEDOKR��

�

$ V�SDUWHV�PDLV�FRPSOH[ DV�RX�LPSRUWDQWHV�QD�LPSOHPHQWDomR�GR�0 ) 69 ��VHJXQGR�R�

SURMHWR�SURSRVWR�QR�LQtFLR�GHVWH�FDStWXOR��IRUDP����

�

·  2 � WUDWDPHQWR� GH� FRQYHUVmR�GR� WH[ WR� QD� i UHD� 0 DWK6FULSW�SDUD�FyGLJR�HP� / ,3��

FRQVLGHUDQGR�D�SUHVHQoD�GH�ILOWURV�ItVLFR�PDWHPi WLFRV��

·  2 �GHVHQYROYLPHQWR�GD�OLQJXDJHP�LQWHUSUHWDGD�/ ,3��

·  ( VWUXWXUD�GH�GDGRV�XWLOL] DGD�SDUD�FRQWUROH�GRV�LGHQWLILFDGRUHV�XWLOL] DGRV�HP�/ ,3��

·  $ VSHFWRV�GDV�LPSOHPHQWDo} HV�JUi ILFDV�XVDQGR�2 SHQ* / ��

·  7HVWDU� R� YLVXDOL] DGRU� FULDGR� SDUD� R� HVWXGR� GH� FDVR� XVDGR� QHVWH� WUDEDOKR� H�

GHPRQVWUDU�D�SURSRVLomR�HQXQFLDGD�QR�FDStWXOR�� ��

�

$ OpP�GRV�DVSHFWRV�UHODFLRQDGRV��D�LPSOHPHQWDomR�GHYHULD�JDUDQWLU�XPD�VXILFLHQWH�

LQWHUDWLYLGDGH� GR� XVXi ULR� FRP� R� GHVNWRS�� ( VWD� LQWHUDWLYLGDGH� GHYHULD� REMHWLYDU� R�

GLVWDQFLDPHQWR� GR� XVXi ULR� HP� UHODomR� j V� SURJUDPDo} HV� GH� QtYHO� PDLV� EDL[ R�� DWp� PHVPR� GH�

SURJUDPDo} HV�HP�OLQJXDJHP�/ ,3��$ �LGpLD�SULQFLSDO�IRL�PDQWHU��VHPSUH�TXH�SRVVtYHO��R�XVXi ULR�

HVFUHYHQGR�VFULSWV�PDWHPi WLFRV�H�GH�IRUPD�DVVLVWLGD�SHOR�GHVNWRS��

� �� �� �� �7UDQVFULWRU�GH�0 DWK6FULSWV�SDUD�/ ,36FULSWV�H�ILOWURV�ItVLFR�PDWHPi WLFRV��

�

2 � SURFHVVR� HVFROKLGR� SDUD� D� WUDQVFULomR�� RX� FRQYHUVmR�� GH� WH[ WRV� HVFULWRV� HP��

QRWDomR� HVVHQFLDOPHQWH� PDWHPi WLFD� SDUD� FyGLJR� HP� OLQJXDJHP� / ,3� p� XP� SURFHVVR� OLQHDU��

UHDOL] DGR� SRU� XP� PpWRGR� SHUWHQFHQWH� DR� REMHWR� GD� FODVVH� GH� YLVXDOL] DomR�� R� TXDO� p� FULDGR�



�

��

� �

TXDQGR�p�HVFROKLGD�D�IHUUDPHQWD�GH�YLVXDOL] DomR��&DGD�FODVVH�GH�YLVXDOL] DomR�WHP�XP�PpWRGR�

WUDQVFULWRU�HVSHFtILFR�VHJXQGR�D�IHUUDPHQWD�GH�YLVXDOL] DomR�TXH�UHSUHVHQWD���

�

$ V�OLQKDV�OLGDV�QD�i UHD�0 DWK6FULSWV�VmR�DQDOLVDGDV�SHOR�PpWRGR�WUDQVFULWRU�H�JHUDP�

XPD� RX� PDLV� OLQKDV� HP� / ,3�� DV� TXDLV� VmR� FRORFDGDV� QD� i UHD� / ,36FULSWV� VHJXQGR� D� OyJLFD�

QHFHVVi ULD�SDUD�D�YLVXDOL] DomR�D�VHU�REWLGD��4 XDQGR� ILOWURV� IRUPXODGRV�PDWHPDWLFDPHQWH��RV�

TXDLV�VmR�LQFOXtGRV�D�SDUWLU�GRV�0 DWK6FULSWV��VmR�LGHQWLILFDGRV��HOHV�UHFHEHP�XP�WUDWDPHQWR�

HVSHFLDO�GH�WUDQVFULomR��R�TXDO�VXERUGLQD�D�V��YDULi YHO�LV��IXQGDPHQWDO�LV��GR�SUREOHPD�REMHWR�

GH�HVWXGR� j V�UHVWULo} HV�HVWDEHOHFLGDV�PDWHPDWLFDPHQWH�QR�0 DWK6FULSW��$ �VLQWD[ H�PDWHPi WLFD�

GHVWHV� ILOWURV� H� D� IRUPD� FRPR� VmR� WUDQVFULWRV� GHSHQGHP� GD� IRUPXODomR� PDWHPi WLFD� GHVWHV�

ILOWURV�� $ � VLQWD[ H� PDWHPi WLFD� GRV� ILOWURV� DSOLFDGD� j � IRUPXODomR� PDWHPi WLFD� GH� IXQo} HV� H�

HTXDo} HV�GHSHQGHQWH�GH�XPD�YDULi YHO
 #

�p�D�VHJXLQWH��

�

FI LTRO {  

   <No>F: <var ( var _pr i nc) > = <f ór mul a_f i l t r ant e> . :  i nt er val os 

 <No>F: <var ( var _pr i nc) > = <f ór mul a_f i l t r ant e> . :  i nt er val os 

 . . .  

}  

<var _f enômeno_a_ser _f i l t r ado> = <equação_f enômeno_est udado>.  

�

2 QGH�<No>�p�SUHIL[ R�GD�OHWUD�� F� ��H�HVWD�FRPSRVLomR�FULD�XP�LGHQWLILFDGRU�SDUD�R�

ILOWUR��$ �HTXDomR�ILOWUDQWH�p�UHJLGD�SRU�XPD�YDULi YHO��LQGLFDGD�SRU�<var >���D�TXDO�p�GHSHQGHQWH��

GH�RXWUD�YDULi YHO��LQGLFDGD�SRU�<var _pr i nc>��TXH�SHUWHQFHQWH� j � IyUPXOD�ILOWUDQWH��LQGLFDGD�

FRPR�<f ór mul a_f i l t r ant e>�QD�VLQWD[ H�GR� ILOWUR�� ( VWD�YDULi YHO��SDUkPHWUR��VH�UHIHUH�DRV�

SRVVtYHLV� YDORUHV� GHILQLGRV� SDUD� RV� i nt er val os
+ ,

� PDWHPi WLFRV�� RV� TXDLV� VmR� FRQWRUQRV�

����������������������������������������������
 #

�$ Wp�R�PRPHQWR��IRL�R�~QLFR�WLSR�GH�ILOWUR�FULDGR�SDUD�R�0 ) 69 �FRP�D�ILQDOLGDGH�GH�GHPRQVWUDomR�GH�WDLV�UHFXUVRV��

 $

�( VWHV�LQWHUYDORV��PDWHPDWLFDPHQWH�DEHUWRV�RX�IHFKDGRV��HVWmR�DSyV�R�VtPEROR�GH�� ���� ��R�TXDO�VLJQLILFD�� GRQGH� �HP�OLJXDJHP�
PDWHPi WLFD��



�

��

� �

XWLOL] DGRV�SDUD�D� IyUPXOD�ILOWUDQWH��3DUD�R�WLSR�GH�ILOWUR�DSUHVHQWDGR�D�HTXDomR�TXH�VRIUHUi �D�

LQWHUIHUrQFLD�GR�ILOWUR�GHYHUi �YLU�LPHGLDWDPHQWH�DSyV�D�GHILQLomR�GRV�ILOWURV��1 D�VLQWD[ H�JHUDO��

DSUHVHQWDGD�DQWHULRUPHQWH��HVWD�HTXDomR�GR�IHQ{ PHQR�HVWXGDGR��D�VHU�YLVXDOL] DGR��p�DVVRFLDGD�

j �YDULi YHO�LQGLFDGD�SRU�<var _f en� meno_a_ser _f i l t r ado>��

�

2 � XVXi ULR� HVFROKH� XPD� IHUUDPHQWD� GH� YLVXDOL] DomR� H�� QD� i UHD� GH� HGLomR�

0 DWK6FULSWV��VmR�LQFOXtGDV��DXWRPDWLFDPHQWH��OLQKDV�PtQLPDV
 (

�QHFHVVi ULDV�SDUD�D�FULDomR�GD�

YLVXDOL] DomR��2 EYLDPHQWH��R�XVXi ULR�GHYHUi �FRPSOHWDU�RV�SDUkPHWURV�GHVWDV�OLQKDV�H�DV�RXWUDV�

HVSHFLILFDo} HV� QHFHVVi ULDV�� VHJXQGR� R� IHQ{ PHQR� HVFROKLGR�� 2 � XVXi ULR�� QD� YHUVmR� DWXDO
 '

� GR�

0 ) 69 �� p� VROLFLWDGR� SDUD� D� HVFULWD� GD� VLQWD[ H� GRV� ILOWURV� FRQGLFLRQDQWHV�� ( QWUHWDQWR�� SRU� VH�

WUDWDU� GH� VLQWD[ H� VLPLODU� j V� H[ SUHVV} HV� PDWHPi WLFDV� SRU� HOH� HPSUHJDGDV�� HVWD� QmR� WUD] �

GLILFXOGDGHV�SDUD�R�XVXi ULR��

�

$ V�VLQWD[ HV�GH�RXWUDV�OLQKDV�GH�XP�WH[ WR�HP�0 DWK6FULSWV�VmR�PHQRV�FRPSOH[ DV�H�

SRGHP�VHU�UHVXPLGDV�GD�VHJXLQWH�IRUPD��

�

·  $ WULEXLo} HV�XWLOL] DQGR�R�VLQDO�GH�LJXDO��  � ��

·  ' HILQLomR�GH�IDL[ DV�GH�YDULDomR�TXH�VmR�WUDQVFULWRV�FRPR�HVWUXWXUDV�GH�UHSHWLomR�

HP� / ,3�� ( VWDV� IDL[ DV� VmR� LQGLFDGDV� SRU� XPD� YDULi YHO� HVFROKLGD� SHOR� XVXi ULR��

VHJXLGD� GH� GRLV� YDORUHV� FRORFDGRV� HQWUH� SDUrQWHVHV� � � � � � �� HP� LQWHUYDORV�

PDWHPDWLFDPHQWH� DEHUWRV�� H� HQWUH� FROFKHWHV� � >� @� �� HP� LQWHUYDORV�

PDWHPDWLFDPHQWH�IHFKDGRV��2 V�LQWHUYDORV�SRGHUmR��DLQGD��VHU�DEHUWR�j �HVTXHUGD�

H� IHFKDGR� j � GLUHLWD� � � � @� � H� YLFH�YHUVD� � >� � � �� $ V� SDVVDJHQV� PDWHPi WLFDV��

VXERUGLQDGDV�D�HVWH�LQWHUYDOR��GHYHP�YLU�HQWUH�FKDYHV�� ^�` � ��

�

����������������������������������������������
 (

�1 R�LWHP�� �� �� �� �VmR�DSUHVHQWDGDV�DV�OLQKDV�PtQLPDV�FULDGDV�SDUD�D�IHUUDPHQWD�&RORU�0 DS��

 '

�8 PD�YHUVmR�SRVWHULRU�SRGHUi �FULDU�ILOWURV�D�SDUWLU�GH�TXDGURV�GH�GLi ORJRV�TXH�DVVLVWLULDP�R�SURFHVVR�GH�FULDomR�H�LQFOXVmR�GH�
ILOWURV�QD�i UHD�0 DWK6FULSWV��



�

��

� �

·  $ � HVFULWD� GH� HTXDo} HV� PDWHPi WLFDV� LQFOXHP� WRGRV� RV� RSHUDGRUHV� DULWPpWLFRV��

LQFOXLQGR� R� GH� SRWHQFLDomR�� H� PXLWDV� GDV� IXQo} HV� FLHQWtILFDV� FOi VVLFDV� FRPR��

6HQR�� FRVVHQR�� ORJDUtWPLFDV� HQWUH� RXWUDV�� $ SHVDU� GD� HVFULWD� OLQHDU�� FRPR� VmR�

LQVHULGDV�QD�i UHD�GH�0 DWK6FULSWV���VmR�PXLWR�IDPLOLDUHV�DR�XVXi ULR�SHVTXLVDGRU��

·  5HJLVWUR� GH� GDGRV� FDOFXODGRV� QR� REMHWR� GD� FODVVH� YLVXDOL] DGRUD�� 2 V� GDGRV�

FDOFXODGRV�SUHFLVDP�VHU�UHJLVWUDGRV�QR�REMHWR�GD�FODVVH�YLVXDOL] DGRUD��SRUTXH�D�

SHUPDQrQFLD�GH�GDGRV�GXUDQWH�D�H[ HFXomR�GH�SURJUDPDV�HP� / ,3��RULXQGRV�GH�

WH[ WRV�0 DWK6FULSW��p�YROi WLO��RX�VHMD�Vy�H[ LVWHP�HQTXDQWR�R�SURJUDPD�HVWLYHU�HP�

H[ HFXomR��2 �UHJLVWUR�ID] �XP�� JDQFKR� �DORFDQGR�RV�GDGRV�QR�REMHWR�TXH�WHP�DV�

HVSHFLILFDo} HV� GD� FODVVH� GH� YLVXDOL] DomR�� ( VWHV� GDGRV�� SRVWHULRUPHQWH� j �

H[ HFXomR�GR�SURJUDPD��VHUmR�XWLOL] DGRV�SDUD�D�PDQXWHQomR�GD�YLVXDOL] DomR�HP��

MDQHOD�DSURSULDGD��

� �� �� �� �' HVHQYROYLPHQWR�GD�OLQJXDJHP�/ ,3�

�

2 � WUDEDOKR� GH� GHVHQYROYLPHQWR� GD� / LQJXDJHP� ,QWHUSUHWDGD� HP� 3RUWXJRO��RX� / ,3��

IRL�EDVHDGR�HP�XP�SHTXHQR�H[ HPSOR�GH�LQWHUSUHWDGRU�UHFXUVLYR�GHVFHQGHQWH
 )

�GH�FRPDQGRV�H�

H[ SUHVV} HV� FKDPDGR� GH� 60 $/ / %$6,&� �6&+ ,/ ' 7�� � � � � �� S�� � � � � �� 2 � H[ HPSOR� HUD� OLPLWDGR��

SULQFLSDOPHQWH�QR�DVSHFWR�UHODFLRQDGR�DR�WUDWDPHQWR�GH�YDULi YHLV��SRUTXH�SHUPLWLD�R�XVR�GH�

DSHQDV� � � �YDULi YHLV�VHJXQGR�DV�OHWUDV�LQLFLDLV�GH�QRPHV�LGHQWLILFDGRUHV� �GH� � D� �D� � ] � � �H�QmR�

SRVVXtD� WUDWDPHQWR� SDUD� D� XWLOL] DomR� GH� PDWUL] HV�� $ OpP�� GHVWHV� DVSHFWRV� UHODFLRQDGRV� j V�

HVWUXWXUDV� GH� GDGRV�� R� SHTXHQR� H[ HPSOR� SRVVXL� XPD� HVWUXWXUD� FRQGLFLRQDO�� PDV� TXH� QmR�

SHUPLWH�DQLQKDPHQWRV�H�QmR�SHUPLWH�R�EORFR�GH�FRPDQGRV�UHODFLRQDGRV�j �FOi XVXOD�FKDPDGD�GH�

senão� �RX�� WDPEpP� FRQKHFLGD� SRU�� el se��� 2 XWUD� GHILFLrQFLD� HUD� D� DXVrQFLD� GH� IXQo} HV�

FLHQWtILFDV�H�RSHUDGRUHV�OyJLFRV��

�

����������������������������������������������
 )

�,QWHUSUHWDGRU�UHFXUVLYR�GHVFHQGHQWH�RX�' HVFHQG�3DUVLQJ��FRPR�p�UHIHULGR�PXLWDV�YH] HV�QD�OLWHUDWXUD��



�

��

� �

�

( QWUHWDQWR��HVWH�SURJUDPD�H[ HPSOR�IRL�XWLOL] DGR�FRPR�EDVH�SDUD�R�GHVHQYROYLPHQWR�

GH�XP�LQWHUSUHWDGRU�PDLV�FRPSOHWR��R�TXDO�IRL�FKDPDGR�GH�/ ,3��2 V�FRPDQGRV�LPSOHPHQWDGRV�

SDUD�D�OLQJXDJHP�/ ,3�HVWmR�UHODFLRQDGRV�QD�7DEHOD�� ��

�

7$ %( / $ �� ��&2 0 $ 1 ' 2 6�,0 3/ ( 0 ( 1 7$ ' 2 6�1 $ �/ ,1 * 8 $ * ( 0 �/ ,3��

&2 0 $ 1 ' 2 � ' ( 6&5 ,d ­ 2 �
I MPRI MA ,PSULPH�YDORUHV�GH�H[ SUHVV} HV�H�PHQVDJHQV�QD�WHOD�
LEI A 5HFHEH�GDGRV�VROLFLWDGRV�DR�XVXi ULR�

SE <expr essão> ENTAO 
   <bl oco1 de comandos> 
[ SENAO  
   <bl oco2 de comandos>]  
FI MSE 

5HDOL] D� R� FRQGLFLRQDPHQWR� GD� H[ HFXomR� GH� XP� EORFR� GH�
FRPDQGRV�VHJXQGR�D�YDORU�YHUGDGHLUR�RX�IDOVR�GH�XPD�H[ SUHVVmR��
6H�R�YDORU�GD�H[ SUHVVmR�IRU�YHUGDGHLUD�R�EORFR�� �VHUi �H[ HFXWDGR��
FDVR�FRQWUi ULR�R�EORFR�� ��VH�H[ LVWLU�D�SRUomR�UHIHUHQWH�j �FOi XVXOD�
VHQDR���2 V�FROFKHWHV�LQGLFDP�R�TXH�p�RSFLRQDO�QR�FRPDQGR�

VAPARA <No de l i nha> 5HDOL] D� XP� VDOWR� LQFRQGLFLRQDO� SDUD� R� LQtFLR� GH� XPD� OLQKD�
QXPHUDGD�

PARA <v> <-  <i >ATE<f > PASSO<p> 
    <bl oco de comandos> 
FI MPARA 

5HSHWH� R� EORFR� GH� FRPDQGRV� QD� IDL[ D� GH� YDULDomR� TXH� YDL� GR�
YDORU�LQGLFDGR�SRU�<i >�DWp�R�YDORU�LQGLFDGR�SRU�<f >��$ �UD] mR�GH�
LQFUHPHQWR� RX� GHFUHPHQWR� GH� XP� YDORU� SDUD� RXWUR�� QHVWD�
FRQWDJHP��p�R�YDORU�GDGR�SDUD�<p>��$ �YDULi YHO�<v>�p�TXH�UHFHEH�
YDORUHV�VXFHVVLYRV�QD�YDULDomR���

SUBROTI NA <No de l i nha> ( [ HFXWD�XPD�VXEURWLQD�SRU�OLQKD�QXPHUDGD�H�UHWRUQD�D�H[ HFXomR�
SDUD�R�SUy[ LPR�FRPDQGR�DSyV�R�FRPDQGR�SUBROTI NA��

RETORNE ' HQRWD�R�SRQWR�ILQDO��RX�GH�UHWRUQR��GH�XPD�VXEURWLQD��

REGI STRE_SV <l i st a de par âmet r os> 5HJLVWUD�RV�GDGRV�QD�FODVVH�YLVXDOL] DGRUD�VHJXQGR�SDUkPHWURV�
REAL <l i s t a de var i ávei s> ' HFODUD� YDULi YHLV� SDUD� XVR� QR� SURJUDPD�� $ Wp� R� PRPHQWR� p� R�

~QLFR�WLSR�H[ LVWHQWH�HP�/ ,3�
FI M ) RUoD�D�ILQDOL] DomR�GD�H[ HFXomR�GH�XP�SURJUDPD�HP�/ ,3�
 
 

2 V�RSHUDGRUHV�OyJLFRV�GLVSRQtYHLV�QD�OLQJXDJHP�/ ,3�HVWmR�QD�7DEHOD�� � ��

�

7$ %( / $ �� � ��2 3( 5$ ' 2 5( 6�/ Ï * ,&2 6�' $ �/ ,1 * 8 $ * ( 0 �/ ,3��

2 3( 5 $ ' 2 5 �
/ Ï * ,&2 �

' ( 6&5 ,d ­ 2 �

NÃO ,QYHUWH�R�HVWDGR�OyJLFR�GH�XPD�H[ SUHVVmR��VH�YHUGDGHLUR�SDVVD�SDUD�IDOVR��

E ( [ LJH�TXH�GXDV�SURSRVLo} HV�DVVRFLDGDV�FRP�E�VHMDP�YHUGDGHLUDV��VHQmR�R�UHVXOWDGR�DYDOLDGR�
SRU�HVWH�RSHUDGRU�VHUi �IDOVR��

OU ( [ LJH�TXH�SHOR�PHQRV�XPD�GDV�GXDV�SURSRVLo} HV�DVVRFLDGDV�FRP�OU�VHMD�YHUGDGHLUD��VHQmR�
R�UHVXOWDGR�DYDOLDGR�SRU�HVWH�RSHUDGRU�VHUi �IDOVR��

�



�

��

� �

2 V�RSHUDGRUHV�UHODFLRQDLV�VmR��<,  <=,  >,  >=,  = H�<>�TXH�VLJQLILFD�GLIHUHQWH�����������������

�

2 V� RSHUDGRUHV�DULWPpWLFRV�VmR�H[ DWDPHQWH�FRPR�RV�DSOLFDGRV�QD�HVFULWD�OLQHDU�GH�

H[ SUHVV} HV� PDWHPi WLFDV�� 3RUpP�� FRQVLGHUDQGR� R� XVR� GR� VLQDO� GH� FLUFXQIOH[ R� � ^ � �� SUHVHQWH�

HQWUH� GRLV� RSHUDQGRV�� SDUD� LQGLFDU� D� SRWrQFLD� GH� XP� Q~PHUR� HOHYDGR� D� RXWUR�� H� R� VLQDO� GH�

SRUFHQWDJHP�� %� ��R�TXDO�UHSUHVHQWD�D�RSHUDomR�GH�UHVWR�HQWUH�GRLV�Q~PHURV�LQWHLURV���

�

$ � DWULEXLomR� GH� YDORUHV� p� UHDOL] DGD� SHOR� RSHUDGRU� GH� DWULEXLomR�� FXMR� VLQDO� p�

FRQVWLWXtGR�SRU�XP�VLQDO�GH�PHQRU�VHJXLGR�GH�XP�VLQDO�GH�PHQRV�� <- � ��( VWH�RSHUDGRU�WHP�D�

PHVPD�FDUDFWHUtVWLFD�GH�DWULEXLomR�P~OWLSOD�FRPR�HQFRQWUDGD�QD�OLQJXDJHP�&�H�DSUHVHQWDGD�

SHORV�FULDGRUHV�GHVWD�OLQJXDJHP��. ( 51 ,* +$ 1 �H�5,7&+ ,( ��� � � � ��S��� � � ��

�

$ V� IXQo} HV� FLHQWtILFDV� PDWHPi WLFDV� GLVSRQtYHLV� HP� / ,3� HVWmR� UHODFLRQDGDV� QD�

7DEHOD�� � ��

�

7$ %( / $ �� � ��) 8 1 d®( 6�&,( 1 7Ë) ,&$ 6�0 $ 7( 0 È7,&$ 6�' $ �/ ,1 * 8 $ * ( 0 �/ ,3��

) 8 1 d ­ 2 � ' ( 6&5 ,d ­ 2 �
asenh( )  ou asi nh( )  FDOFXOD�R�DUFR�VHQR�KLSHUEyOLFR�GH�XP�YDORU�SDVVDGR�

asen( )  ou asi n( )  FDOFXOD�R�DUFR�VHQR�GH�XP�YDORU�SDVVDGR�

senh( )  ou si nh( )  FDOFXOD�R�VHQR�KLSHUEyOLFR�GH�XP�kQJXOR�SDVVDGR�

sen( )  ou si n( )  FDOFXOD�R�VHQR�GH�XP�kQJXOR�SDVVDGR�

acosh( )  FDOFXOD�R�DUFR�FRVVHQR�KLSHUEyOLFR�GH�XP�YDORU�SDVVDGR�

acos( )  FDOFXOD�R�DUFR�FRVVHQR�GH�XP�YDORU�SDVVDGR�

cosh( )  FDOFXOD�R�FRVVHQR�KLSHUEyOLFR�GH�XP�kQJXOR�SDVVDGR�

cos( )  FDOFXOD�R�FRVVHQR�GH�XP�kQJXOR�SDVVDGR�

at anh( )  FDOFXOD�R�DUFR�WDQJHQWH�KLSHUEyOLFR�GH�XP�YDORU�SDVVDGR�

at an( )  FDOFXOD�R�DUFR�WDQJHQWH�GH�XP�YDORU�SDVVDGR�

t anh( )  FDOFXOD�D�WDQJHQWH�KLSHUEyOLFD�GH�XP�kQJXOR�SDVVDGR�

t an( )  FDOFXOD�D�WDQJHQWH�GH�XP�kQJXOR�SDVVDGR�

sqr t ( )  FDOFXOD�D�UDL] �TXDGUDGD�GH�XP�YDORU�SDVVDGR�

abs( )  FDOFXOD�R�YDORU�DEVROXWR�GH�XP�YDORU�SDVVDGR�

l og( )  FDOFXOD�R�ORJDULWPR�QD�EDVH�� � �GH�XP�Q~PHUR�SDVVDGR�

l n( )  FDOFXOD�R�ORJDULWPR�QD�EDVH�H�GH�XP�Q~PHUR�SDVVDGR�

exp( )  FDOFXOD�D�H[ SRQHQFLDomR�GR�Q~PHUR�H��� �� � � � � ���� �HOHYDGR�D�XP�Q~PHUR�SDVVDGR�



�

��

� �

8 P� DVSHFWR� LPSRUWDQWH� GD� XQLGDGH� DX[ LOLDU� FKDPDGD� I nt er pr et ador �� D� TXDO�

SRVVXL� � XPD� FODVVH�� WDPEpP�� FKDPDGD� I nt er pr et ador �� FXMRV� PpWRGRV� TXH� SRVVXL�

LPSOHPHQWD�WRGRV�RV�HOHPHQWRV�GHVFULWRV�QDV�WDEHODV�DSUHVHQWDGDV�H�RSHUDGRUHV�FLWDGRV��7DLV�

QtYHLV�PRVWUDP�D�RUGHP�GH�DYDOLDomR�HP�H[ SUHVV} HV�PDWHPi WLFDV�� ( VWHV�QtYHLV�GHVFUHYHP�D�

RUGHP� FRPR� DV� RSHUDo} HV� H� IXQo} HV� RFRUUHP�� D� TXDO� p� D� PHVPD� UHDOL] DGD� QRV� Fi OFXORV�

PDWHPi WLFRV�WUDGLFLRQDLV��( VWD�SUHFHGrQFLD�SRGH�VHU�DOWHUDGD��HP�/ ,3��SHOR�XVR�GH�SDUrQWHVHV��

WDPEpP�� FRPR� QRV� Fi OFXORV� WUDGLFLRQDLV�� 2 V� QtYHLV� GH� DYDOLDomR� HVWmR� DSUHVHQWDGRV� QD���������

7DEHOD�� � ��

�

7$ %( / $ �� � ��35( &( ' Ç1 &,$ �' ( �&È/ &8 / 2 �' 2 6�0 e72 ' 2 6�' $ �&/ $ 66( �I NTERPRETADOR��

0 e72 ' 2 �' $ �&/ $ 66( �
, 17( 535( 7$' 25�

2 5 ' ( 0 �' ( �
$ 9 $ / ,$ d ­ 2 �

' ( 6&5 ,d ­ 2 �' $ �$ 9 $ / ,$ d ­ 2 �5 ( $ / ,=$ ' $ �

ni vel 1( )  � � D� SURFHVVD�XPD�DWULEXLomR�

ni vel 2( )  � � D� H[ HFXWD�XPD�RSHUDomR�OyJLFD�E�RX�OU�

ni vel 3( )  � D� SURFHVVD�XPD�RSHUDomR�UHODFLRQDO�

ni vel 4( )  � D� RSHUD�DGLo} HV�H�VXEWUDo} HV�

ni vel 5( )  � D� RSHUD�PXOWLSOLFDo} HV��GLYLV} HV�H�UHVWRV�

ni vel 6( )  � D� SURFHVVD�XPD�SRWrQFLD�

ni vel 7( )  � D� RSHUDomR�OyJLFD�GH�QHJDomR�NÃO�

ni vel 8( )  � D� DYDOLD�XP�RSHUDGRU�XQi ULR���RX�� �

ní vel 9( )  � D� DYDOLD�XPD�IXQomR�PDWHPi WLFD�FLHQWtILFD�

ni vel 10( )  � D� FDOFXOD�XP�tQGLFH�SDUD�XPD�PDWUL] �

ni vel 11( )  � D� DYDOLD�XPD�VXEH[ SUHVVmR�H[ LVWHQWH�HQWUH�SDUrQWHVHV�

�

$ �H[ HFXomR�GH�XP�FyGLJR�HP�OLQJXDJHP�LQWHUSUHWDGD��RX�FRPSLODGD��FRPHoD�SHOD�

DQi OLVH�Op[ LFD��D�TXDO�UHDOL] D��HVVHQFLDOPHQWH��D�H[ WUDomR�GDV�SDUWHV�Ei VLFDV�GH�XP�WH[ WR�IRQWH�

FKDPDGDV�GH�i WRPRV��RX�WRNHQV��RV�TXDLV�VmR�UHSUHVHQWDo} HV�QXPpULFDV��GH�WDPDQKR�IL[ R�SDUD�

RV� VHJXLQWHV� HOHPHQWRV�� ,GHQWLILFDGRUHV� GH� YDULi YHLV�� GH� FRQVWDQWHV� RX� GH� QRPHV� GH�

VXESURJUDPDV��SDODYUDV�UHVHUYDGDV��Q~PHURV�LQWHLURV�RX�UHDLV�FRP�RX�VHP�VLQDO��FDGHLDV�GH�

FDUDFWHUHV��VLQDLV�GH�SRQWXDomR�H�GH�RSHUDomR��FDUDFWHUHV�HVSHFLDLV���VtPERORV�FRPSRVWRV�SRU�

GRLV�RX�PDLV�FDUDFWHUHV�HVSHFLDLV��FRPHQWi ULRV��HQWUH�RXWURV���-2 6( �1 ( 72 ��� � � � ��S�� � � � ��

�

�



�

��

� �

$ �LQWHUSUHWDomR��RX�H[ HFXomR��GH�XP�SURJUDPD�HP�OLQJXDJHP�/ ,3�p�LQLFLDGD�SHOD�

FKDPDGD� GR� PpWRGR� pr ecompi l ( ) � SHUWHQFHQWH� j � FODVVH� I nt er pr et ador �� ( VWH� PpWRGR�

H[ WUDL� RV� i WRPRV� H[ LVWHQWHV� QR� WH[ WR�IRQWH� / ,3� H� HOLPLQD� GHOLPLWDGRUHV� H� FRPHQWi ULRV
- .

��

UHFRQKHFH� DV� VHT• rQFLDV� QXPpULFDV� H� LGHQWLILFDGRUHV�� ( QWUHWDQWR�� RV� LGHQWLILFDGRUHV�

QHFHVVLWDP�GH�XP� WUDWDPHQWR�HVSHFLDO�H� VmR��SRUWDQWR��DQDOLVDGRV� HP� SDUWLFXODU�QR� SUy[ LPR�

LWHP�GHVWH�FDStWXOR��

�

2 �SURFHVVR�GH�WUDQVIRUPDomR�SDUD�i WRPRV�p�H[ HFXWDGR�XPD�YH] �H��VH�QmR�H[ LVWLUHP�

DOWHUDo} HV�QR�FyGLJR�IRQWH��R�PpWRGR�pr ecompi l ( ) �QmR�UHDOL] DUi �HVWDV�WDUHIDV�QRYDPHQWH��

SDVVDQGR�j �H[ HFXomR�HIHWLYD�GR�SURJUDPD�FRQVWLWXtGR�SHORV�i WRPRV�H[ WUDtGRV��

�

$ � YHULILFDomR� GH� HUURV� QR� LQWHUSUHWDGRU� / ,3� p� UHDOL] DGD� SHOD� XQLGDGH� DX[ LOLDU�

excecoes
- /

��8 P�HUUR�SRGH�RFRUUHU�QD�HVFULWD��RX�VLQWD[ H��GH�FyGLJR�HP�/ ,3�RX�QD�OyJLFD��RX�

VHPkQWLFD��GXUDQWH�D�H[ HFXomR�GH�XP�SURJUDPD��4 XDQGR�XP�HUUR�RFRUUH��XP�PpWRGR�GD�FODVVH�

GH�excecoes�p�FKDPDGR�H�DSUHVHQWD�XPD�MDQHOD�GH�PHQVDJHP�DR�XVXi ULR��

� �� �� �� �( VWUXWXUD�GH�GDGRV�XWLOL] DGD�SDUD�FRQWUROH�GRV�LGHQWLILFDGRUHV�XWLOL] DGRV�HP�/ ,3�

�

$ �QHFHVVLGDGH�GH�XPD�HVWUXWXUD�GH�GDGRV�TXH�FRQWURODVVH�RV�LGHQWLILFDGRUHV�VXUJLX�

HP�GHFRUUrQFLD�GDV�GHILFLrQFLDV�DSRQWDGDV�SDUD�R�60 $/ / %$6,&�FLWDGR�QR�LWHP�DQWHULRU�GHVWH�

FDStWXOR���

�

8 P� SULPHLUR� SDVVR� IRL� LGHQWLILFDU� RV� QRPHV� GH� SDODYUDV� UHVHUYDGDV� HP� / ,3� H�

WUDQVIRUPi �ORV� HP� i WRPRV�� HYLWDQGR� D� DPELJ• LGDGH� FRP� QRPHV� XWLOL] DGRV� SHOR� XVXi ULR�

SURJUDPDGRU� HP� / ,3�� 5HVWDQGR� RV� LGHQWLILFDGRUHV� FULDGRV� SHOR� XVXi ULR�� p� QHFHVVi ULR� XP�

WUDWDPHQWR�TXH�UHDOL] H�XPD�WpFQLFD�GH�FRPSUHVVmR�H�XPD�LQGH[ DomR�SDUD�DFHVVR�Ui SLGR�GHVWHV��

����������������������������������������������
� �

�2 V�FRPHQWi ULRV�HP�/ ,3�VmR�FKDPDGRV�GH�FRPHWi ULRV�GH�OLQKD�H�HVWDV�VmR�LQLFLDGDV�QR�FyGLJR�FRP�R�VtPEROR�� � � ��
� �

�2 �FyGLJR�IRQWH�GHVWD�XQLGDGH�HQFRQWUD�VH�QR�$ QH[ R�� ��



�

��

� �

�

-2 6( � 1 ( 72 � �� � � � �� S�� � � � � � � DILUPD�� � ,GHQWLILFDGRUHV� WDPEpP� VmR� FDGHLDV� GH�

FDUDFWHUHV� GH� FRPSULPHQWR� YDULi YHO�� QmR� SRGHQGR� SRUWDQWR� VHU� XWLOL] DGRV� GLUHWDPHQWH� FRPR�

SDUWHV� GRV� i WRPRV� SHOD� GLILFXOGDGH� GH� PDQLSXODomR� TXH� LVWR� SRGH� DFDUUHWDU�� $ VVLP� VHQGR��

VXUJH� D� QHFHVVLGDGH� GH� VH� HIHWXDU� XPD� FRPSUHVVmR� QD� VXD� UHSUHVHQWDomR�� R� TXH� p� IHLWR� HP�

JHUDO�FRP�R�DX[ tOLR�GH�XPD�WDEHOD�GH�VtPERORV
- -

� ���

�

$ �WDEHOD�GH�VtPERORV�SURSRVWD�SDUD�R�0 ) 69 ��IRL�EDVHDGD�HP�XP�WDPDQKR�IL[ R�GH�

LGHQWLILFDGRU��2 �WDPDQKR�SURSRVWR� IRL�GH� � �FDUDFWHUHV��RX�E\ WHV�QD�PHPyULD�5$ 0 �� $ �LGpLD�

EDVH� IRL� FRQVLGHUDU� RV� � � SULPHLURV� FDUDFWHUHV� GH� XP� QRPH� LGHQWLILFDGRU�� FRPR� XP� Q~PHUR�

LQWHLUR�QD�ORFDOL] DomR�GH�PHPyULD�HP�TXH�VH�HQFRQWUDP�� ( VWH�Q~PHUR�p�XWLOL] DGR�FRPR�XP�

tQGLFH��RX�FKDYH�GH�EXVFD���SDUD�DFHVVDU�D�ORFDOL] DomR�GR�LGHQWLILFDGRU�QD�HVWUXWXUD�GH�GDGRV��D�

TXDO�GHYH�DUPD] HQDU�RV�YDORUHV�DORFDGRV�SDUD�HVWHV�LGHQWLILFDGRUHV��8 PD�HVWUXWXUD�GH�GDGRV�

TXH�SHUPLWH�DFHVVR�Ui SLGR�p�XPD� i UYRUH�ELQi ULD�GH�EDODQFHDPHQWR�GLQkPLFR��FRPR�XWLOL] DGD�

HP�9 ,/ / $ 6�� � � � � ��S��� � � � ��FKDPDGD�GH�$9/
- 0

�����

�

+ RXYH�D�QHFHVVLGDGH�GH�HVWDEHOHFHU�XPD�UHJUD�GH�ERD�IRUPDomR�SDUD�RV�QRPHV�GRV�

LGHQWLILFDGRUHV��7DO�UHJUD�p�IRUPDGD�SHODV�VHJXLQWHV�UHVWULo} HV��

�

·  2 �SULPHLUR�FDUDFWHU�GHYH�SHUWHQFHU�DR�FRQMXQWR�IRUPDGR�SRU���

���������� 
D
��
] 
���
$ 
��
=
���
B
� ��TXH�HTXLYDOH�D�� � �SRVVLELOLGDGHV��

·  2 �VHJXQGR��RX�DWp�R�TXDUWR��FDUDFWHU�GHYH�SHUWHQFHU�DR�FRQMXQWR���

���������� 
D
��
] 
���
$ 
��
=
���
B
���
� 
��
� 
���
�
�� ��TXH�HTXLYDOH�D�� � �SRVVLELOLGDGHV�SRU�FDUDFWHU��

�

����������������������������������������������
- -

�8 PD�WDEHOD�GH�VtPERORV�p�XPD�WDEHOD�RQGH�VmR�DUPD] HQDGDV�DV�FDGHLDV�GH�FDUDFWHUHV�IRUPDGRUHV�GRV�QRPHV�LGHQWLILFDGRUHV��
WDLV�FRPR�DSDUHFHP� QR�WH[ WR�IRQWH�� ( P�DOJXQV� FDVRV�RV� QRPHV�VmR�WUXQFDGRV�SDUD�XP�WDPDQKR� IL[ R�H�HP�RXWURV�FDVRV�p�
XWLOL] DGR�XP�VLVWHPD�GH�LQGH[ DomR�SDUD�D�ORFDOL] DomR�GHVWHV�LGHQWLILFDGRUHV�QD�WDEHOD��7DLV�tQGLFHV�SRGHP�VHU�XWLOL] DGRV�FRPR�
RV�i WRPRV�UHSUHVHQWDQWHV�GHVWH�LGHQWLILFDGRUHV��

- 0

�2 �WHUPR�$9/ �YHP�GRV�QRPHV�GRV�GRLV�PDWHPi WLFRV�UXVVRV�$ GHOVRQ�9 HOVNLL��H�/ DQGLV�HP�� � � � ��TXH�SURSXVHUDP�HVWH�WLSR�GH�
i UYRUH�SHOD�SULPHLUD�YH] ��



�

��

� �

&RQVLGHUDQGR�TXH�XP�LGHQWLILFDGRU�HVFULWR�HP�OHWUDV�PLQ~VFXODV�VHUi �FRQVLGHUDGR�

RXWUR� LGHQWLILFDGRU�� VH� SHOR� PHQRV� XPD� GH� VXDV� OHWUDV� IRU� HVFULWD� HP� PDL~VFXOD�� ,VWR��

FDUDFWHUL] D� / ,3�� D� H[ HPSOR� GD� OLQJXDJHP� &�� FRPR� VHQGR� XPD� OLQJXDJHP� VHQVtYHO� DR� FDVR��

' HYH�VH� REVHUYDU�� TXH� RV� QRPHV� LGHQWLILFDGRUHV� TXH� IRUHP� PHQRUHV� TXH� TXDWUR� FDUDFWHUHV�

VHUmR�FRPSOHWDGRV�FRP�FDUDFWHU�QXOR��R�TXDO�QmR�p�R�PHVPR�TXH�
� 
�QD�WDEHOD�GH�FDUDFWHUHV�GRV�

FRPSXWDGRUHV���

�

3DUD�DV�LPSOHPHQWDo} HV�GH�LGHQWLILFDGRUHV�TXH�UHSUHVHQWDP�PDWUL] HV��H�TXH�XVDP�

SDUHV�GH�FROFKHWHV�SDUD�HQFHUUDUHP� tQGLFHV�� �D�SUHVHQoD�GR�SULPHLUR�FROFKHWH�GH�DEHUWXUD� 
>
�

GHWHUPLQD�R�SRQWR�RQGH�ILQDOL] D�R�QRPH�LGHQWLILFDGRU��6H�HVWH�FROFKHWH�HVWLYHU�DOpP�GRV�TXDWUR�

SULPHLURV�FDUDFWHUHV��VHUi �FRQVLGHUDGR�FRPR�HVWDQGR�DSyV�R�TXDUWR�FDUDFWHU��6H�HVWH�FROFKHWH�

HVWLYHU� DTXpP� GR� TXDUWR� FDUi WHU�� R� QRPH� GR� LGHQWLILFDGRU� VHUi � FRPSOHWDGR� FRP� QXORV�DWp�D�

TXDUWD� SRVLomR�� ' HVWD� IRUPD� R� QRPH� GR� LGHQWLILFDGRU� p� WUDWDGR� GD� PHVPD� IRUPD� TXH�

LGHQWLILFDGRUHV�QmR�PDWULFLDLV��

�

3RU� HVWDV� UHJUDV� VmR� REWLGDV� DV� VHJXLQWHV� SRVVLELOLGDGHV�� TXDQWR� DR� Q~PHUR� GH�

LGHQWLILFDGRUHV��DEUHYLDGR�SRU�1,���VHQGR�RX�QmR�HVWHV�LGHQWLILFDGRUHV�UHODFLRQDGRV�D�PDWUL] HV��

�

1 ,� �� � �� �� � [ � � �� �� � [ � � � �� �� � [ � � � � �� � �� � � �� � � �LGHQWLILFDGRUHV��

�

( P� � � � � �RV�UXVVRV� $ ' ( / 62 1 �9 ( / 6. ,,� H� / $ 1 ' ,6� SURSXVHUDP�XP�WHRUHPD��R�

TXDO� GHPRQVWUD� TXH� D� DOWXUD�� K�� Pi [ LPD� GH� XPD� i UYRUH� $ 9 / �� QR� SLRU� FDVR�� H� VHJXQGR� XP�

Q~PHUR�GH�QyV�0 ��VHUi �GDGD�SHOD�VHJXLQWH�H[ SUHVVmR
- 1

��

����������������������������������������������
- 1

� ( VWD� GHPRQVWUDomR� SRGH� VHU� HQFRQWUDGD� QR� HQGHUHoR�� KWWS���ZZZ�HOL�VGVX�HGX�FRXUVHV�IDOO� � �FV� � � �QRWHV�$ 9 / �$ 9 / �KWPO�
GD�6DQ�' LHJR�6WDWH�8 QLYHUVLW\ ��

K �0 ���� �� ��� � � � � �< +ORJ ORJ �f f� � � � �������������������������������������

( )RQGH�����  � � � � � ���������������������������������������������������������������������� �f � �� �



�

��

� �

$ VVXPLQGR� TXH� 0 � VHMD� LJXDO� D� 1,� H� FRQVLGHUDQGR� D� HTXDomR� GHWHUPLQDGD� SDUD� R�

SLRU�FDVR�GD�i UYRUH�$ 9 / ��R�TXDO�GHWHUPLQD�R�SLRU�WHPSR�GH�DFHVVR�DR�Qy�PDLV�GLVWDQWH�GD�UDL] ��

1 HVWDV�VXSRVLo} HV�R�SLRU�WHPSR�GH�DFHVVR�RFRUUHUi �SDUD�XPD�i UYRUH�FRP�QR�Pi [ LPR�� � �QyV�

GH�DOWXUD��H�LVWR�VLJQLILFD�TXH�FRP�XP�Pi [ LPR�GH�� � �PLOK} HV�GH�QRPHV�LGHQWLILFDGRUHV�FULDGRV�

VHUmR�QHFHVVi ULDV�DSHQDV�� � �FRPSDUDo} HV�SDUD�DFKDU�R�FRQWH~GR�GH�XP�LGHQWLILFDGRU�PDWULFLDO�

RX�QmR�PDWULFLDO��3HUFHEH�VH�TXH�D�RFRUUrQFLD�GH�WDO�VLWXDomR�p�SUDWLFDPHQWH�LPSRVVtYHO��

�

$ �) LJXUD�� � �PRVWUD�R�HVTXHPD�GD�i UYRUH�ELQi ULD�XWLOL] DGD�FRPR�JHUHQFLDGRUD�GRV�

QRPHV�LGHQWLILFDGRUHV�XWLOL] DGRV�SHOD�OLQJXDJHP�/ ,3��e�LPSRUWDQWH�REVHUYDU�TXH�R�WDPDQKR�GD�

i UYRUH�QmR�GLIHUH��VH�RV�QyV�SHUWHQFHP�RX�QmR�D�LGHQWLILFDGRUHV�GH�PDWUL] HV���

�
) ,* 8 5$ �� � ��È59 2 5( �* ( 5( 1 &,$ ' 2 5$ �' 2 6�1 2 0 ( 6�,' ( 1 7,) ,&$ ' 2 5( 6�8 6$ ' 2 6�( 0 �/ ,3�

�

�
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$ �) LJXUD�� � �PRVWUD�TXH�DV�PDWUL] HV��HP�/ ,3��VmR�WRGDV�WUDWDGDV�FRPR�YHWRUHV��LVWR�

SRUTXH�H[ LVWH�XP�Fi OFXOR�GH�OLQHDUL] DomR�GH�PDWUL] HV�PXOWLGLPHQVLRQDLV�HP�XP�GRV�PpWRGRV�

GD� FODVVH� I nt er pr et ador � DQWHV� GR� DFHVVR� DRV� FRQWUROHV� GD� i UYRUH�� ' HVWD� IRUPD�� DV�

PDWUL] HV� HVFULWDV� FRP� PDLV� GH� XPD� GLPHQVmR� SHOR� SURJUDPDGRU� / ,3� VmR� OLQHDUL] DGDV�

LQWHUQDPHQWH�DQWHV�GH�VHUHP�DUPD] HQDGDV�QD�i UYRUH��

�

2 � PDLRU� FXVWR� FRPSXWDFLRQDO� GH� WHPSR� RFRUUH� QDV� GHFODUDo} HV� GH� YDULi YHLV�

UHDOL] DGDV�HP�/ ,3��SRUTXH�p�QHFHVVi ULD�D�DORFDomR�GH�HVSDoR�SDUD�D�LQFOXVmR�GR�LGHQWLILFDGRU�H�

VHX� YDORU� QD�HVWUXWXUD�GD� i UYRUH�� 2 XWUR�FXVWR�RFRUUH�QD�UHPRomR�GH� XP�LGHQWLILFDGRU�H�VHX�

YDORU� GH� XPD� i UYRUH�� SRUTXH� H[ LJH� D� i UYRUH� VHMD� UHEDODQFHDGD�� &RQWXGR�� HVWDV� VLWXDo} HV�

RFRUUHP�VRPHQWH�QR�LQtFLR�H�ILP�GD�H[ HFXomR�GR�SURJUDPD�HP�/ ,3��SRUTXH�RV�LGHQWLILFDGRUHV�

VmR�JOREDLV�H�VmR�WRGRV�FULDGRV�QR�LQtFLR�GR�SURJUDPD��3RUpP��VH�XPD�YHUVmR�QRYD�SUHYLU�D�

LQFOXVmR� GH� LGHQWLILFDGRUHV� ORFDLV� HP� VXEURWLQDV�H� HVWDV�VRIUHUHP� UHFKDPDGDV� HP� SURFHVVRV�

UHFXUVLYRV��HVWH�FXVWR�FRPSXWDFLRQDO�VHUi �VHQVtYHO�H�SUHMXGLFDUi �RV�WHPSRV�GH�H[ HFXomR�GRV�

SURJUDPDV��PHUHFHQGR�XP�RXWUR�WUDWDPHQWR�HVSHFLDO��

�

8 P�GRV�PDLV�LPSRUWDQWHV�DVSHFWRV�GH�LPSOHPHQWDomR�TXH�GHYH�VHU�FRQVLGHUDGR�p�D�

QHFHVVLGDGH�GH�UHJLVWUDU�RV�GDGRV�FDOFXODGRV�SHORV�SURJUDPDV�HP�/ ,3��$ �i UYRUH��TXH�PDQWpP�

WRGRV�RV�GDGRV�FDOFXODGRV��p�XPD�HVWUXWXUD�TXH�Vy�H[ LVWH�GXUDQWH�D�H[ HFXomR�GR�SURJUDPD�/ ,3�

H�FRPR�RV�FRQWUROHV�GH�YLVXDOL] DomR�QmR�GHYHP�ILFDU�VXERUGLQDGRV�DR�WHPSR�GH�H[ HFXomR�GH�

SURJUDPDV� / ,3� p� QHFHVVi ULR� TXH� R� UHIHULGR� UHJLVWUR� GH� GDGRV� VHMD� IHLWR� SDUD� RV� DWULEXWRV�

PHPEURV�GR�REMHWR�GD�FODVVH�GH�YLVXDOL] DomR��

� �� �� �� �$ VSHFWRV�GDV�LPSOHPHQWDo} HV�JUi ILFDV�XVDQGR�2 SHQ* / ��

�

2 V� SULQFLSDLV� DVSHFWRV� UHODFLRQDGRV� j � LPSOHPHQWDomR� XWLOL] DQGR� R� 2 SHQ* / � HVWmR�

SUHVHQWHV�QD�FODVVH�GD�XQLGDGH�YLVXDO�Tel aSai daVi s��D�TXDO�SRVVXL�GLYHUVRV�FRQWUROHV��GH�

DSUHVHQWDomR� VREUH� D� MDQHOD� FULDGD� SHOR� XVR� GR� FRPSRQHQWH� 2 SHQ* / �� R� TXDO� p� UHVSRQVi YHO�



�

��

� �

SHOR�VXSRUWH�j �FRPSXWDomR�JUi ILFD�QHFHVVi ULD� j �YLVXDOL] DomR��$ �SURJUDPDomR�IRL�FRPSOHWDGD�

SDUD�RV�VHJXLQWHV�SULQFLSDLV�PpWRGRV�GD�FODVVH�f r mVi sual i zacao
0 2

��

�

·  OpenGL1GLI ni t ( ) : � 0 pWRGR�TXH�KDELOLWD�D�XWLOL] DomR�GR�FDQDO�DOID�SDUD�R�

IUDPHEXIIHU�H�FRQILJXUD�R�PRGR�GH�UHQGHULQJ�SDUD�6PRRWK��

·  OpenGL1GLPai nt ( ) : 0 pWRGR� TXH� VHUi � H[ HFXWDGR� VHPSUH� TXH� D� MDQHOD� GH�

YLVXDOL] DomR�SUHFLVDU�VHU�UHGHVHQKDGD��1 HVWH�PpWRGR�p�FRQWURODGD�D�H[ LELomR�GR�

JOLIR� GH� FRRUGHQDGDV� FDUWHVLDQDV� WULGLPHQVLRQDLV�� HQWUH� RXWUDV� WDUHIDV�� ( VWH�

PpWRGR�DLQGD�p�UHVSRQVi YHO�SHOD�FKDPDGD�DR�PpWRGR Di spl ayObj et os( ) ��

R�TXDO�DSUHVHQWD�RV�REMHWRV�QD�MDQHOD�GH�YLVXDOL] DomR��

·  OpenGL1Resi ze( ) : ( VWH�PpWRGR�p�GLVSDUDGR�WRGD�YH] �TXH�R�XVXi ULR�DOWHUDU�

R�WDPDQKR�GD�MDQHOD�GH�YLVXDOL] DomR�H�HVWi �HQFDUUHJDGR�GH�GHILQLU�D�9LHZSRUW�

VHJXQGR�DV�GLPHQV} HV�DWXDLV�GR�FRPSRQHQWH�2 SHQ* / ��( VWD�9LHZSRUW�p�D�MDQHOD�

GH�SL[ HOV��XWLOL] DGD�FRPR�VHQGR�R�SODQR�GH�SURMHomR�GRV�REMHWRV�H[ LVWHQWHV�QR�

HVSDoR�WULGLPHQVLRQDO��$ �DOWHUDomR�SDUD�R�PRGR�GDV�PDWUL] HV�TXH�FRQWURODP�D�

SURMHomR�p�R�SUy[ LPR�SDVVR��$ �PDWUL] �LGHQWLGDGH�p�FDUUHJDGD�QD�SLOKD�SDUD�TXH�

DV� SUy[ LPDV� Do} HV�� RX� WUDQVIRUPDo} HV� OLQHDUHV�� QmR� VHMDP� SUHMXGLFDGDV� SHOD�

SUHVHQoD�GH�YDORUHV�DQWLJRV�GH�PDWUL] HV��( VWH�PpWRGR�WHP��DLQGD��FRPR�REMHWLYR�

FRQILJXUDU� R� WLSR� GH� SURMHomR� XWLOL] DGR�� VH� HP� SURMHomR� RUWRJRQDO� RX� HP�

SHUVSHFWLYD��

·  OpenGL1Cl i ck( ) :  3URJUDPDGR� SDUD� SURYRFDU�� LQWHQFLRQDOPHQWH�� R�

UHGHVHQKR�GD�MDQHOD�GH�YLVXDOL] DomR��HVWH�HYHQWR�ID] �R�UHGHVHQKR�SDUD�JDUDQWLU�D�

DWXDOL] DomR�GD�LQIRUPDomR�YLVXDO�SUHVHQWH�QHVWD�MDQHOD��( VWH�HYHQWR�p�GLVSDUDGR��

TXDQGR�R�XVXi ULR�FOLFD�R�ERWmR�GR�PRXVH��

�

�

����������������������������������������������
0 2

�2 V�PpWRGRV�DTXL�FLWDGRV�HVWmR�QR�$ QH[ R�� �GHVWH�WUDEDOKR�
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·  Di spl ayObj et os( ) : � ( VWH�PpWRGR�QmR�p�XP�HYHQWR��PDV�p�DFLRQDGR�SHOR�

HYHQWR� OpenGL1GLPai nt ( ) .  ( VWH� PpWRGR� UHVSRQVi YHO� SHOD� FULDomR� H�

DSUHVHQWDomR�GD�JHRPHWULD�GRV�REMHWRV�D�SDUWLU�GRV�GDGRV�GH�XP�REMHWR�GH�XPD�

FODVVH� GH� YLVXDOL] DomR� H� XWLOL] D� RV� UHFXUVRV� GD� SURJUDPDomR� D� SDUWLU� GD�

ELEOLRWHFD�JUi ILFD�GR�2 SHQ* / ��3RGHPRV��UHVXPLU�DV�Do} HV�GHVWH�PpWRGR�HP���

� � 9 HULILFDomR�GD�H[ LVWrQFLD�GH�XPD�LQVWkQFLD�GH�XPD�FODVVH�GH�YLVXDOL] DomR
0 3

��

� � ,QLFLDOL] DomR�GH�DOJXPDV�YDULi YHLV�FRP�EDVH�QRV�YDORUHV�GH�DWULEXWRV�GHVWD���

���LQVWkQFLD�GH�REMHWR��

�� &ULDomR�GH�REMHWRV�SDUD�YLVXDOL] DomR��

�

e�HYLGHQWH�TXH�D�SURJUDPDomR�GH�HYHQWRV��HP�XP�DPELHQWH�GH�SURJUDPDomR�YLVXDO��

H�D�XWLOL] DomR�GR�FRPSRQHQWH�2 SHQ* / �VLPSOLILFDUDP�H[ WUHPDPHQWH�D�UHDOL] DomR�GRV�DVSHFWRV�

UHODFLRQDGRV�j �FRPSXWDomR�JUi ILFD��( QWUHWDQWR��R�GHVHQYROYLPHQWR�GHVWH�VRIWZDUH�HVWi �DSHQDV�

QR�LQtFLR�H�PXLWDV�RXWUDV�FRQVLGHUDo} HV�SRGHULDP�VHU�LPSOHPHQWDGDV��DLQGD�TXH�QmR�WHQKDP�

VLGR�H[ SOLFDGRV�WRGRV�RV�DVSHFWRV�GR�SURJUDPD�0 ) 69 ��

�

� �� �� �� �$ SOLFDQGR�R�0 ) 69 �QR�HVWXGR�GH�FDVR�GD�i UHD�GH�7UDQVIHUrQFLD�GH�&DORU�

�

( [ LVWLQGR�R� IHQ{ PHQR�D�VHU�H[ SORUDGR�H�VXDV�GHVFULo} HV�PDWHPi WLFDV� IRUPXODGDV��

HVWH� IHQ{ PHQR� SRGHUi � VHU� YLVXDOL] DGR�� 2 � SURFHVVR� GH� GHVHQYROYLPHQWR� GD� YLVXDOL] DomR�

FRPHoD�SHOD�HVFROKD�GD�IHUUDPHQWD�D�VHU�XWLOL] DGD�QR�DPELHQWH�GR�SURJUDPD��

�

$ � EDUUD� GH� IHUUDPHQWDV� FKDPDGD� 7RROV69� UHSURGX] � WRGDV� DV� RSo} HV� GRV� FLQFR�

SULPHLURV� LWHQV� SHUWHQFHQWHV� DR� PHQX� 9 L6&�� D� VDEHU�� 6FDODU�� 6FDODU� 	 � 0 XOWLYDULDEOH��

0 XOWLYDULDEOH��7HQVRU�H�9HFWRU���

����������������������������������������������
0 3

� 2 �0 ) 69 �WUDEDOKD�FRP�D� IHUUDPHQWD�&RORU�0 DS�H�QmR�RIHUHFH��DLQGD��UHFXUVRV�SDUD�RXWUDV� IHUUDPHQWDV�GH�YLVXDOL] DomR��
( QWUHWDQWR��HVWDV�IHUUDPHQWDV�SRGHUmR�VHU�LPSOHPHQWDV�FRP�UHODWLYD�IDFLOLGDGH�SDUD�R�GHVNWRS�GR�SURJUDPD��



�

��
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$ � YLVXDOL] DomR� D� VHU� JHUDGD�� GR� IHQ{ PHQR� HVWXGR� GH� FDVR� SURSRVWR� SDUD� HVWH�

WUDEDOKR�� WHP� VXD� IRUPXODomR� PDWHPi WLFD� GHVFULWD� QR� FDStWXOR� � �� ( P� WDO� FDStWXOR�� HVWi ��

WDPEpP��D�LOXVWUDomR�GRV�UHVXOWDGRV�REWLGRV�SHOD�DSUHVHQWDomR�GH�Yi ULDV�ILJXUDV���

�

$ � VHOHomR� GD� IHUUDPHQWD� &RORU� 0 DS� QD� EDUUD� 7RROV69�� RX� RSomR� HTXLYDOHQWH� GH�

LWHP� GH� PHQX�� LQLFLDOL] DUi �� DXWRPDWLFDPHQWH�� DV� VHJXLQWHV� OLQKDV� REULJDWyULDV�� H[ FHWXDQGR� R�

WH[ WR�GH�FRPHQWi ULR�TXH�VHJXHP�R�VLQDO��� � � ��QD�i UHD�GH�HGLomR�FKDPDGD�0 DWK6FULSWV��

�

>&2/ 25B0$3@                    � �OLQKD�REULJDWyULD��TXH�HVSHFLILFD�D�IHUUDPHQWD 

81, ' $' ( 6� >@      � �LPSOHPHQWDomR�IXWXUD�QD�0 DWK7RROV 

� �LQFOXD�DV�OLQKDV�QHFHVVi ULDV�GH�GHILQLomR�GH�YDORUHV�H�FRQVWDQWHV 

5( * , 675( B&2/ 25B0$3� � � � � � � � � �   � �UHJLVWUR�GDV�YDULi YHLV�SULQFLSDLV 

                                 � �QR�REMHWR�GD�FODVVH�GH�YLVXDOL] DomR 

� �LQFOXD�DV�OLQKDV�j �IRUPXODomR�PDWHPi WLFD�GR�IHQ{ PHQR�H�ILOWURV�

�

e�QHFHVVi ULR�FRPSOHWDU�R�VFULSW�PDWHPi WLFR��VHJXQGR�R�HVWXGR�GH�FDVR��LQFOXLQGR�DV�

OLQKDV�TXH�GHVFUHYHP�RV�ILOWURV�IRUPXODGRV�PDWHPDWLFDPHQWH��7RGDV�DV�OLQKDV�QHFHVVi ULDV�VmR��
�

� � � � � >&2/ 25B0$3@�

� � � � � � 81, ' $' ( 6� >P� � R&� � : @        � ��XP�H[ HPSOR�GH�DVSHFWR�TXH�HVWD�OLQKD�SRGHUi �DVVXPLU 

� � � � � � / �  � � � � � �                                  � ��LQIRUPD�TXH�D�DOHWD�WHP�� �� � � P 

� � � � � � 7LQI �  � � � � �                     � ��LQIRUPD�TXH�D�WHPSHUDWXUD�DPELHQWH�p�GH�� � �� R& 

� � � � � � 5( * , 675( B&2/ 25B0$3� 7� � 3� � � � � � � � � � � � � � � � � � [ � � � � � / � � � � � �

� � � � � � 3>� � � � � � � � � � @� ^  � �( VWD�OLQKD�SRGHULD�RPLWLU�RV�YDORUHV�SDUD�D�IDL[ D�Mi �GHILQLGRV�QD�DQWHULRU  

� � � � �    7R�  � � � � � � � � � � � � 
 OQ� � � � � � � � � � � 
 3� � � � 7LQI    � �HTXDomR��� � � �GR�FDS���  

� � � � �    7HWD�  � 7R� � � 7LQI                              � �HTXDomR���� � ��GR�FDS���  

� � � � �    P�  � � � � � � � 
 OQ� � � � � � � 
 7HWD� � � � �              � �HTXDomR���� � � �GR�FDS���  

� � � � � � � � � � � � � � � � � � � � � 7HWDA� � � � � � � � � � � 
 H[ S� 7HWDA� � � � � � � � � � � � � � � � � � � �

� � � � � �   [ >� � / @� ^      � �SRGHU�VH�LD�RPLWLU��WE���RV�YDORUHV�SDUD�HVWD�IDL[ D�GH�YDULDomR�GH�YDORUHV 

� � � � �       ) , / 752� ^               � �HVSHFLILFDomR�GR�ILOWUR�VHJXQGR�D�HTXDomR��� � ��GR�FDS���  

� � � �           � ) � � [ � 7UHI �  / � DFRVK� FRVK� / 
 P� 
 � 7UHI � 7LQI � � 7HWD� � P� � � �

              [ � � � � � � � ! � [ � ! � [ � � � � � � � � �LQWHUYDORV�GH�WHPS��SDUD�7UHI�QD�HT���� � �  

      ` �

� � � � �       7�  � 7LQI � � � 7HWD
 FRVK� P
 � / � [ � � � FRVK� P
 / �   � �HTXDomR��� � � �GR�FDS���  

  ` �

` �
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8 P�UHVXPR�OyJLFR�GDV�OLQKDV�DSUHVHQWDGDV�QD�OLVWDJHP�GR�0 DWK6FULSWV�SRGH�VHU�R�

VHJXLQWH��

� � � � �' HILQLomR�GD�IHUUDPHQWD�GH�YLVXDOL] DomR�XWLOL] DGD��&RORU�0 DS��

� � � � �3RGHUi �VHU�XWLOL] DGD�SDUD�GHWHUPLQDU�TXDO�R�VLVWHPD�GH�XQLGDGHV�ItVLFDV��GHYH�

VHU�XWLOL] DGR�SDUD�KRPRJHQHL] DU�RV�Fi OFXORV��WUDQVIRUPDQGR�DXWRPDWLFDPHQWH�

XQLGDGHV�HP�HVFDODV�FRPSDWtYHLV��

� � � � �' HILQLomR�GR�FRPSULPHQWR��/ ��GD�DOHWD�GH�DoR�HP�� �� � � P��

� � � � �' HILQLomR�GD�WHPSHUDWXUD�DPELHQWH��7LQI��HP�� � �� R&��

� � � � � 5HJLVWUR� GDV� YDULi YHLV� SULQFLSDLV� IRUPDGRUDV� GD� PDOKD� GR� &RORU� 0 DS�� QR�

REMHWR� GD� FODVVH� GH� YLVXDOL] DomR�� LQIRUPDQGR� TXH� D� 7HPSHUDWXUD�� 7�� p� D�

YDULi YHO� SULQFLSDO� j � YLVXDOL] DomR�� TXH� D� 3RWrQFLD�� 3�� � YDULD� GH� � �� � : � D�

� � �� � : � H� GHYH� VHU� FDOFXODGD� SDUD� � � � SRQWRV�� H� D� GLVWkQFLD�� [ �� DR� ORQJR� GD�

DOHWD�� YDULD� GHVGH� D� VXD� EDVH� � � DWp� VHX� FRPSULPHQWR� Pi [ LPR� / �� H� GHYH� VHU�

FDOFXODGD�SDUD�� � �SRQWRV��

� � � � �' HILQLomR�GR�WLSR�GR�LQWHUYDOR�IHFKDGR�SDUD�D�IDL[ D�GH�Fi OFXORV�VXERUGLQDGRV�D�

3RWrQFLD��3��2 V�YDORUHV�LQGLFDGRV�SDUD�D�IDL[ D�VmR�GH�XVR�RSFLRQDO��

� � � � �&i OFXOR�GD�7HPSHUDWXUD�,QLFLDO��7R��SDUD�D�3RWrQFLD��3��HP�XP�SRQWR��

� � � � �&i OFXOR�GH�XPD�YDULi YHO�ItVLFD�DX[ LOLDU�FKDPDGD�7HWD��

� � � � �&i OFXOR�GR�IDWRU�P��

� � � � �' HILQLomR�GR�WLSR�GH�LQWHUYDOR�IHFKDGR�SDUD�D�IDL[ D�GH�Fi OFXORV�VXERUGLQDGRV�D�

' LVWkQFLD��[ ��DR�ORQJR�GD�DOHWD��2 V�YDORUHV�GD�IDL[ D�VmR�RSFLRQDLV��

� � � � � ' HILQLomR� GH� XP� ILOWUR� IRUPXODGR� PDWHPDWLFDPHQWH� SHOD� HTXDomR� �� � � �

DSUHVHQWDGD� QR� FDStWXOR� � �� 2 V� FRQWRUQRV� SDUD� HVWH� ILOWUR� H[ LJHP� TXH� DV�

7HPSHUDWXUDV�FDOFXODGDV�ILTXHP�QR�LQWHUYDOR�IHFKDGR�GH�� � R&�D�� � R&��

� � � � � ) RUPXODomR�PDWHPi WLFD�GR� IHQ{ PHQR�D�VHU�YLVXDOL] DGR��$ V� ' LVWULEXLo} HV�GH�

7HPSHUDWXUDV�� $ � HTXDomR� �� � � �� GR� FDStWXOR� � �� IRUQHFH� WRGRV� RV� YDORUHV�

SRVVtYHLV��

�



�

��
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$ SyV� FULDomR� GR� WH[ WR� PDWHPi WLFR� TXH� GHVFUHYH� D� YLVXDOL] DomR�� R�XVXi ULR�SRGHUi �

UHDOL] DU�RV�DMXVWHV�QHFHVVi ULRV�j �YLVXDOL] DomR�RX�JHUDU�D�YLVXDOL] DomR�DQWHV��6H�RSWDU�SRU�JHUDU�

D�YLVXDOL] DomR�GHYHUi �FOLFDU�VREUH�R�ERWmR�&RQYHUWHU�H[ LVWHQWH�QD�MDQHOD�GH�VFULSWV��( VWD�DomR�

IDUi � D� FULDomR� GR� FyGLJR� IRQWH� HP� / ,3� HP� IXQomR� GR� WH[ WR� QD� i UHD� 0 DWK6FULSWV�� R� TXDO� R�

XVXi ULR�SRGHUi �RX�QmR�PRGLILFDU��6H�R�XVXi ULR�QmR�VRXEHU�FRPR�VH�UHDOL] D�D�SURJUDPDomR�GH�

FRPSXWDGRUHV�� QmR� SRGHUi � LPSOHPHQWDU� DFUpVFLPRV� QR� FyGLJR�� ( QWUHWDQWR�� D� YLVXDOL] DomR�

REWLGD� SHOR� FyGLJR� JHUDGR� DXWRPDWLFDPHQWH� QD� FRQYHUVmR� SRGHUi � VHU� VXILFLHQWH� DRV� VHXV�

SURSyVLWRV�� $ � H[ HFXomR� GR� FyGLJR� HP� / ,3� p� REWLGD� SHOR� DFLRQDPHQWR� GR� ERWmR� FKDPDGR�

( [ HFXWDU� SUHVHQWH� QD� MDQHOD� GH� VFULSWV�� $ SyV� DFLRQDGR� HVWH� ERWmR�� R� SURJUDPD� HP� / ,3� p�

H[ HFXWDGR� H� D� YLVXDOL] DomR� p� DSUHVHQWDGD� QD� MDQHOD� GH� YLVXDOL] DomR�� ( VWD� YLVXDOL] DomR� H� RV�

GDGRV�SHUWHQFHQWHV�D�HOD�SHUPDQHFHP��PHVPR�DSyV�R�HQFHUUDPHQWR�GD�H[ HFXomR�GR�SURJUDPD�

HP� / ,3�� 1 HVWH� PRPHQWR�� R� XVXi ULR� SRGHUi � ID] HU� RV� DMXVWHV�� RX� FRPSOHWDU� RV� DMXVWHV�

QHFHVVi ULRV�SHORV�FRQWUROHV�GH�YLVXDOL] DomR�GLVSRQtYHLV�QR�GHVNWRS�GR�0 ) 69 ��

�

2 �FyGLJR� IRQWH� UHVXOWDQWH��HP� / ,3��HVWi �GHVFULWR�QR� $ QH[ R� � �� 1 mR�VHUi �UHDOL] DGD�

XPD�DQi OLVH�GHWDOKDGD�GH�VHXV�FRPDQGRV��SRUTXH�QmR�ID] �SDUWH�GRV�REMHWLYRV�GHVWH�WUDEDOKR�H�

VHX� VLJQLILFDGR� OyJLFR� p� R� PHVPR� GHVFULWR� SDUD� R� WH[ WR� HVFULWR� QD� i UHD� GH� 0 DWK6FULSWV��

( QWUHWDQWR��VmR�QHFHVVi ULDV�DOJXPDV�REVHUYDo} HV�UHODFLRQDGDV�D�HVWH�FyGLJR��

�

·  $ �7HPSHUDWXUD�HQWHQGLGD�SHOR�XVXi ULR�VLPSOHVPHQWH�FRPR�YDULi YHO��HP�/ ,3�p�

FRQYHUWLGD�SDUD�XPD�PDWUL] �ELGLPHQVLRQDO�GH�� � �SRU�� � �HOHPHQWRV��HP�YLUWXGH�

GD�VHJPHQWDomR�GD�PDOKD�SURSRVWD�SHOR�XVXi ULR��

·  2 �UHJLVWUR�GDV�YDULi YHLV�p�UHDOL] DGR�HP�SRQWRV�DSURSULDGRV�HP�/ ,3��

·  6mR� FULDGDV� YDULi YHLV� LQWHUQDV� DX[ LOLDUHV�� ( VWDV� YDULi YHLV� H[ WUDV� SRVVXHP� R�

SUHIL[ R�� B� �H�VmR�LPSRUWDQWHV�SDUD�R�IRUQHFLPHQWR�GRV�GDGRV�DR�REMHWR�GD�FODVVH�

GH�YLVXDOL] DomR��

·  $ � WUDQVFULomR� GR� ILOWUR� SURSRVWR� QR� 0 DWK6FULSWV� p� HQFRQWUDGD�� HP� / ,3�� FRPR�

XPD� HVWUXWXUD� FRQGLFLRQDO� 6( �� D� TXDO� VXERUGLQD� D� YDULi YHO� FRU� FRPR� VHQGR� D�

YDULi YHO� FODVVLILFDGRUD� GR� YDORU� GD� 7HPSHUDWXUD�� 7DO� FODVVLILFDomR� FRORFD� R�

YDORU�GD�7HPSHUDWXUD�FRPR�SHUWHQFHQWH�RX�QmR�j �i UHD�ILOWUDGD��



�
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� �

�
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$ SHVDU� GD� i UHD� GH� 9 LVXDOL] DomR� &LHQWtILFD� VHU� UHODWLYDPHQWH� UHFHQWH� H� UHFHEHU� D�

DGHVmR� GH� QRYRV� FLHQWLVWDV�� PXLWRV� SHVTXLVDGRUHV� GHVFRQKHFHP� R� VHX� VLJQLILFDGR� H�

SHUPDQHFHP� DQDOLVDQGR� VHXV� SUREOHPDV� FRP� IHUUDPHQWDV� FOi VVLFDV� GH� JHUDomR� GH� JUi ILFRV��

&DEH� DRV� SHVTXLVDGRUHV� H� GHVHQYROYHGRUHV� GD� i UHD� GH� 9 L6&� DSULPRUDU� H� SURSDJDU� DV�

FDSDFLGDGHV� GRV� SURJUDPDV� GH� YLVXDOL] DomR� SURFXUDQGR� UHDOL] DU� R� GHVHQYROYLPHQWR� RX�

DSULPRUDPHQWR� GH� WDLV� SURJUDPDV� FRP� D� SDUWLFLSDomR� GH� SURILVVLRQDLV� GH� RXWUDV� i UHDV����������������

$ V� VXJHVW} HV� H� PpWRGRV� GHVFULWRV� SRU� HOHV� VmR� SULPRUGLDLV�� DILQDO� VmR� RV� XVXi ULRV� GDV�

IHUUDPHQWDV�H�R�PRWLYR�SHOR�TXDO�HODV�VmR�GHVHQYROYLGDV��

�

( VWH� WUDEDOKR� DQDOLVRX� DOJXQV� SURJUDPDV� GH� YLVXDOL] DomR� H[ LVWHQWHV� H� FRQFOXLX� D�

DXVrQFLD�� DWp� RQGH� VH� VDEH�� GD� FDUDFWHUtVWLFD� XVDGD� FRPR� SURSRVLomR� IXQGDPHQWDO� GHVVD�

GLVVHUWDomR��D�TXDO�p�HQXQFLDGD�FRPR�D�SUHVHQoD�GH�ILOWURV�IRUPXODGRV�PDWHPDWLFDPHQWH�SDUD�

D� VHOHomR� GH� VXE�UHJL} HV� GH� GDGRV�� DQDOtWLFRV� RX� QmR�� GHVWLQDGRV� j � YLVXDOL] DomR�� VHQGR� HVWD�

FDUDFWHUtVWLFD� XPD� RSomR� LQHUHQWH� H� LQWHUDWLYD� DR� DPELHQWH� GH� XP� SURJUDPD� YLVXDOL] DGRU�� H�

VHQGR� TXH� HVWHV� ILOWURV�� WDPEpP� FKDPDGRV� GH� ItVLFR�PDWHPi WLFRV�� IRUDP� GHILQLGRV� FRPR�

IRUPXODo} HV�GH�IXQo} HV��HTXDo} HV��PDWUL] HV��HQWUH�RXWUDV��$ �FRQFOXVmR�GD�DQi OLVH�PRWLYRX�R�

GHVHQYROYLPHQWR� GH� XP� SURWyWLSR� GH� VRIWZDUH� YLVXDOL] DGRU� TXH� DWHQGHVVH� j � SURSRVLomR�

DSUHVHQWDGD�� ( VWH� SURJUDPD�� TXH� IRL� GHVHQYROYLGR� VHJXQGR� RV� SDUDGLJPDV� DWXDLV� GD�

SURJUDPDomR�H�FRP�D�XWLOL] DomR�GD�ELEOLRWHFD�GH� IXQo} HV�JUi ILFDV�2 SHQ* / �� IRL�FKDPDGR�GH�

0 DWKHPDWLFDO�) LOWHUV�LQ�6FLHQWLILF�9LVXDOL]DWLRQ��RX�SHOD�DEUHYLDomR�0 ) 69 ��

�

3DUD�D�FRPSOHWD�GHPRQVWUDomR�GD�SURSRVLomR��IRL�QHFHVVi ULD�D�DSOLFDomR�GR�0 ) 69 �

D�XP� HVWXGR�GH� FDVR�� $ � i UHD� HVFROKLGD� IRL� D�GD�7UDQVIHUrQFLD� GH�&DORU�H�R� HVWXGR�GH�FDVR�

HVFROKLGR�H�D�HOD�UHODFLRQDGR�p�D�WUDQVIHUrQFLD�GH�FDORU�VXSRVWD�XQLGLPHQVLRQDO�DR�ORQJR�GH�



�

��
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XPD� DOHWD� HP� UHJLPH� WpUPLFR� SHUPDQHQWH�� +RXYH� D� QHFHVVLGDGH� GD� FULDomR� GH� XP� DUWHIDWR�

FLHQWtILFR�SDUD�D�UHDOL] DomR�GH�XPD�H[ SHULrQFLD�TXH�IRUQHFHVVH�RV�GDGRV�SDUD�D�YLVXDOL] DomR��$ �

UHDOL] DomR� GHVWD� H[ SHULrQFLD� IRUQHFHX� RV� GDGRV� TXH� IRUDP� IRUPXODGRV� PDWHPDWLFDPHQWH��

( QWUHWDQWR�� HUD� QHFHVVi ULR� XP� H[ HPSOR� GH� ILOWUR� ItVLFR�PDWHPi WLFR� H� HVWH� IRL� REWLGR� SHOD�

GHGXomR�GH�XPD�HTXDomR�UHODFLRQDGD�DR�IHQ{ PHQR���

�

$ � XWLOL] DomR� GR� SURJUDPD� 0 ) 69 � QR� HVWXGR� GH� FDVR� HVFROKLGR�� JHUDQGR�

YLVXDOL] Do} HV� ILOWUDGDV� VHJXQGR� j � SURSRVWD� GHVWD� GLVVHUWDomR�� GHPRQVWUDQGR� DVVLP� D�

SURSRVLomR�HQXQFLDGD�H�HVWH�IRL�R�UHVXOWDGR�SULQFLSDO�H�PpULWR�GHVWH�WUDEDOKR���

�

2 � UHVXOWDGR� SULQFLSDO� GHVWH� WUDEDOKR� SURYRX� VHU� SRVVtYHO� R� GHVHQYROYLPHQWR� GH�

SURJUDPDV�VHJXQGR�D�SURSRVLomR�HQXQFLDGD��3RUpP��D�FRQWULEXLomR�TXH�WDLV�SURJUDPDV�SRGHP�

RIHUHFHU�p�D�VXD�DSOLFDomR�HP�GLYHUVDV�i UHDV�GR�FRQKHFLPHQWR��,VWR�PRVWUD��FRQVHT• HQWHPHQWH��

D� VXD� LPSRUWkQFLD�� 6mR� LQ~PHURV� H� HYLGHQWHV� RV� H[ HPSORV� GH� DSOLFDomR� TXH� H[ LJHP��

YLVXDOL] Do} HV�SRU�VHo} HV�ILOWUDGDV�GH�GDGRV��

�

3RU� VH� WUDWDU� GH� XP� SURWyWLSR�� R� 0 ) 69 � WHP� PXLWDV� FDUDFWHUtVWLFDV� D� VHUHP�

FRPSOHWDGDV�H�H[ SDQGLGDV��H�HVWHQGHQGR�VH�HVWDV�VXJHVW} HV�FRPR�SHVTXLVD�H�GHVHQYROYLPHQWR�

SDUD�RXWURV�SURJUDPDV�GH�YLVXDOL] DomR��$ OJXPDV�FDUDFWHUtVWLFDV�LPSRUWDQWHV�LQFOXHP��

�

$ � FULDomR� GH� 9L6&) ULHQGV�� RV� TXDLV� VHULDP� DVVLVWHQWHV� GR� XVXi ULR� QD� FULDomR� GD�

YLVXDOL] DomR� GH� GDGRV� ILOWUDGRV� TXH� DWUDYpV� GH� TXDGURV� SDUDPHWUL] DGRV� JHUDULDP� SDUWH� GDV�

OLQKDV� GH� FRPDQGR� QD� i UHD� GR� 0 DWK6FULSW�� ( VWHV� DVVLVWHQWHV� DXPHQWDULDP�� DLQGD� PDLV�� D�

LQWHUDWLYLGDGH� FRP� R� XVXi ULR� GLVSHQVDQGR�R� GD� REULJDomR� GH� HVFUHYHU� VLQWD[ HV�

SUHHVWDEHOHFLGDV� QR� WH[ WR� GR� 0 DWK6FULSW�� 8 P� GRV� 9L6&) ULHQGV� D� VHU� GHVHQYROYLGR� VHULD� R�

FKDPDGR�' \ QD9L6&��R�TXDO�SHUPLWLULD�DR�XVXi ULR�R�DFRPSDQKDPHQWR�GLQkPLFR�GH�VXDV�Do} HV�

GH�FULDomR�GH�SULPLWLYDV�H�GHPDLV�FRQGLo} HV�SDUD�D�YLVXDOL] DomR��WUDQVIRUPDQGR�RV�SDVVRV�GR�

XVXi ULR� HP� XP� VFULSW� VHFXQGi ULR� GH� Do} HV�� R� TXDO� SRGHULD� VHU� LQFRUSRUDGR� DR� FRQWH[ WR� GR�
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0 DWK6FULSW�DWUDYpV�GH�RSo} HV�QR�DPELHQWH�GR�SURJUDPD��$ VVLP�SURFHGHQGR��D�YLVXDOL] DomR�GH�

XP�GHWHUPLQDGR� IHQ{ PHQR�SRGHULD�VHU�FRQVWUXtGD�GLQDPLFDPHQWH��R�TXH�HYLWDULD�D�HVFULWD�H�

SDUDPHWUL] DomR�H[ FHVVLYD�GH�FRPDQGRV�YLD�FyGLJR��UHIRUoDQGR�D�LGpLD�GH�PHQRU�FRGLILFDomR�

SRU�SDUWH�GR�XVXi ULR��

�

$ � FULDomR� GD� 0 DWK7RROV�� D� TXDO� p� XPD� SDOHWD� GH� RSo} HV� PDWHPi WLFDV� GHVGH� DV�

RSo} HV�FOi VVLFDV�GH�XPD�FDOFXODGRUD�FLHQWtILFD�DWp�RV�FRPSOH[ RV�PpWRGRV�QXPpULFRV�H�RXWUDV�

IRUPXODo} HV� PDWHPi WLFDV� FRPR� DUUDQMRV� PDWULFLDLV�� Fi OFXOR� YHWRULDO�� HQWUH� RXWUDV�� ( QWUH� DV�

GLYHUVDV� FDUDFWHUtVWLFDV� TXH� D� 0 DWK7RROV� SRGHULD� WHU�� SRGHU�VH�LD� LQFOXLU� R� XVR� GH�

UHSUHVHQWDo} HV� PDLV� ILpLV� j � VLPERORJLD� GD� QRWDomR� PDWHPi WLFD� QRUPDOPHQWH� XWLOL] DGD� SHORV�

SHVTXLVDGRUHV� H� D� FRQYHUVmR� DXWRPi WLFD� HQWUH� XQLGDGHV� GH� JUDQGH] DV� ItVLFDV� TXH� VHULD�

HPSUHJDGD�QD�KRPRJHQHL] DomR�GH�YDORUHV�HP�XQLGDGHV�GLIHUHQWHV�SUHVHQWHV�QRV�Fi OFXORV�GDV�

OLQKDV�H[ LVWHQWHV�QD�i UHD�GH�HGLomR�GR�0 DWK6FULSW��$ �SDOHWD�0 DWK7RROV�DXPHQWDULD�D�TXDOLGDGH�

LQWHUDWLYD�HQWUH�R�XVXi ULR�H�R�SURJUDPD�YLVXDOL] DGRU��

�

6H� R� GHVHQYROYLPHQWR� GDV� FDUDFWHUtVWLFDV� 9L6&) ULHQGV� H� 0 DWK7RROV� IRVVH� DSHQDV�

XP� WUDEDOKR� FRPSOHPHQWDU�� UHDOPHQWH� QmR� WHULDP� PXLWR� YDORU� FLHQWtILFR�� ( QWUHWDQWR�� SDUD� D�

LPSOHPHQWDomR� GHVWDV� FDUDFWHUtVWLFDV� Ki � D� QHFHVVLGDGH� GH� HVWXGRV� TXDQWR� D� IRUPD� GH�

LQWHUDWLYLGDGH�FRP�R�XVXi ULR�HP�9L6&) ULHQGV�H�D�FDUDFWHUtVWLFD�GH�FRQYHUVmR�DXWRPi WLFD�GH�

YDORUHV� FRP� XQLGDGHV� ItVLFDV� GLIHUHQWHV� HP� 0 DWK7RROV�� VHQGR� TXH� HVWD�~OWLPD� FDUDFWHUtVWLFD�

H[ LJLUi �FRQYHQo} HV�H�FULWpULRV�HVSHFLDLV��

�

) LQDOPHQWH�� SRGHU�VH�LD� SURSRU� D� XWLOL] DomR� GH� GLYHUVDV� PHWRGRORJLDV� H� WpFQLFDV�

H[ LVWHQWHV�QRV�DWXDLV�YLVXDOL] DGRUHV�H�HP�UHODomR�DRV�SURJUDPDV�TXH�SHUPLWLVVHP�D�VHOHomR�GH�

GDGRV�SRU� ILOWURV� IRUPXODGRV�PDWHPDWLFDPHQWH�� ( QWUH�HVWDV�GLYHUVDV�PHWRGRORJLDV�H�WpFQLFDV�

SRGHP� VHU� FLWDGDV� R� XVR� GH� HOHPHQWRV� ILQLWRV�� D� YLVXDOL] DomR� EDVHDGD� HP� DUTXLWHWXUDV�

SDUDOHODV��D�WpFQLFD�H[ SORUDWyULD�HP�WHPSR�UHDO��UHDOWLPH���D�YLVXDOL] DomR�HP�VLVWHPDV�GH�UHGHV�

H�RXWUDV�FDUDFWHUtVWLFDV�PDLV�DYDQoDGDV���
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$ 1 ( ; 2 � � � � � � $ 1 È/ ,6( � ' $ 6� %,%/ ,2 7( &$ 6� * 5 È) ,&$ 6� ' ,5 ( &7� ' � ( �

2 3( 1 * / �

L��' ,5 ( &7��� ' �

�

$ � ELEOLRWHFD� JUi ILFD� ' LUHFW� ' � p� XP� FRPSRQHQWH� TXH� VXSRUWD� UHQGHULQJ� H������

DQLPDomR� QR� GHVHQYROYLPHQWR� GH� DSOLFDWLYRV� SDUD� R� VLVWHPD� RSHUDFLRQDO� : LQGRZV� H� HVWi �

LQWULQVHFDPHQWH�UHODFLRQDGR�DR�XVR�GR�FRPSLODGRU�9LVXDO�&� � ���WRGRV�SURGXWRV�GD�0 LFURVRIW����

�

2 V�UHFXUVRV�TXH�D�ELEOLRWHFD�GH�URWLQDV�JUi ILFDV�GR�' LUHFW� ' �SRVVXL�HVWmR�UHXQLGRV�

QRV�VHJXLQWHV�WySLFRV��

�

·  0 DSHDPHQWR� GH� WH[ WXUDV�� WUDWDQGR� GD� DSOLFDomR� GH� WH[ WXUDV� j � PDOKDV�� GD�

WUDQVSDUrQFLD�H�GD�DQLPDomR�GHVWDV�WH[ WXUDV��

·  / X]HV� H� 6RPEUDV�� PpWRGRV� GH� UHQGHULQJ� H� PRGHORV� GH� FRU�� WLSRV� GH� IRQWHV�

OXPLQRVDV�H�VRPEUDV��

·  0 ROGXUDV�H�DQLPDomR��PROGXUDV�SDUD�R�SRVLFLRQDPHQWR�GH�REMHWRV�H�DQLPDomR��

·  0 RUSKLQJ�� WUDWDQGR� GD� PRGLILFDomR� GD� IRUPD� RX� DSDUrQFLD� GH� REMHWRV� SDUD�

RXWUDV�IRUPDV�RX�DSDUrQFLDV��

·  9LHZSRUWV�� SDUD� GHILQLomR� GH� SRQWRV� GH� YLVmR� H� kQJXORV� GH� YLVmR�� H� R� XVR� GH�

P~OWLSORV�YLHZSRUWV��

�

2 �VXSRUWH�GR�' LUHFW� ' �SDUD�Yi ULDV�SODFDV�GH�YtGHR�p�UHDOL] DGR�SHODV�URWLQDV�GH�XPD�

,QWHUIDFH�SDUD�3URJUDPDV�$ SOLFDWLYRV��$3,��FKDPDGD�GH�' LUHFW' UDZ���

�

�
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8 PD�SRVVtYHO�YDQWDJHP�QR�XVR�GR� ' LUHFW� ' ��SRU�ID] HU�SDUWH�GR�SDFRWH� ' LUHFW; �H�

HP� UHODomR� D� RXWUDV� ELEOLRWHFDV�� VHULD� D� LQFOXVmR� GH� UHFXUVRV� SDUD� i XGLR� QRV� DSOLFDWLYRV����������������

( QWUHWDQWR��R�SURJUDPD�0 ) 69 �QmR�SUHFLVD�GH�WDO�UHFXUVR��

�

$ SHVDU�GH�WRGRV�RV�UHFXUVRV�DSUHVHQWDGRV�SHOR�' LUHFW� ' ��IRUDP�GXDV�DV�UD] } HV�SDUD�

QmR�XWLOL] i �OR�QR�GHVHQYROYLPHQWR�GR�0 ) 69 ��

�

·  3RXFD�SRUWDELOLGDGH��UHVWULQJLQGR�R�VHX�XVR�DR�VLVWHPD�RSHUDFLRQDO�: LQGRZV��

·  2 �DPELHQWH�GH�SURJUDPDomR�YLVXDO�DFRQVHOKDGR�SDUD�VHX�XVR�HUD�R�9LVXDO�&� � ��

H�D�GHFLVmR�SDUD�LPSOHPHQWDomR�UHFDLX�VREUH�R�&� � %XLOGHU�SURGXWR�GD�GLYLVmR�

%RUODQG�GD�,QSULVH�,QF��FRPR�GHVFULWR�QR�LWHP�� �� �GHVWH�FDStWXOR��

�

�

LL��2 3( 1 * / �

D��) XQGDPHQWRV�GD�%LEOLRWHFD�2 SHQ* / �

�

' HYLGR� j � TXDQWLGDGH� GH� VLWXDo} HV� HP� TXH� R� 2 SHQ* / � SRGH� VHU� HPSUHJDGR�� RV�

SURJUDPDV� SRGHP� VHU� WRUQDU� FRPSOH[ RV�� 3RUpP�� D� HVWUXWXUD� Ei VLFD� GH� XP� SURJUDPD� ~WLO� p�

VLPSOHV�H��HVVHQFLDOPHQWH��HVWi �FRPSRVWD�SHODV�VHJXLQWHV�Do} HV���

�

·  ,QLFLDOL] DomR�GD�LQWHUIDFH�JUi ILFD��SHOR�UHFXUVRV�GH�JHUHQFLDPHQWR�GH�MDQHODV�GR�

VLVWHPD�KRVSHGHLUR��

·  5HDOL] DomR�GDV�IXQo} HV�2 SHQ* / �TXH�HVWDUmR�YLQFXODGDV�DRV�HYHQWRV�GH�FRQWUROH�

GR�VLVWHPD�RSHUDFLRQDO��

·  $ WXDOL] DomR�GD�MDQHOD�JUi ILFD�H�FRQWUROH�GRV�HYHQWRV�SHOR�VLVWHPD�RSHUDFLRQDO��

�

�
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8 P�H[ HPSOR�GH�FyGLJR�HP�2 SHQ* / �TXH�JHUD�XP�TXDGUDGR�QR�FHQWUR�GD�MDQHOD�GH�

VDtGD�JUi ILFD�GR�VLVWHPD�p�DSUHVHQWDGR�QD�VHJXLQWH�OLVWDJHP�GH�FyGLJR�IRQWH�HP�OLQJXDJHP�&��
� �

mai n( )  
{  
  I ni t i al i zaAWi ndowPl ease( ) ;        ���LQFLDOL] DomR�GD�LQWHUIDFH�JUi ILFD 
  gl Cl ear Col or ( 0. 0, 0. 0, 0. 0, 0. 0) ;      ���LQFLDOL] DomR�GD�LQWHUIDFH�JUi ILFD 
  gl Cl ear ( GL_COLOR_BUFFER_BI T) ;        ���DSDJD�D�WHOD�FRP�D�FRU�GH�IXQGR�
  gl Col or 3f ( 1. 0, 1. 0, 1. 0) ;             ���PXGD�D�FRU�FRUUHQWH�GH�GHVHQKR�
  gl Or t ho( 0. 0, 1. 0, 0. 0, 1. 0, - 1. 0, 1. 0) ;  ���QRUPDOL] D�FRRUGHQDGDV�GD�MDQHOD 
  gl Begi n( GL_POLYGON) ;     �����LQLFLDOL] D�IXQomR�JUi ILFD�  
  gl Ver t ex3f ( 0. 25,  0. 25,  0. 0) ; � ������������LQVHUH�SULPHLUR�YpUWLFH�
  gl Ver t ex3f ( 0. 75,  0. 25,  0. 0) ;      ���LQVHUH�VHJXQGR�YpUWLFH 
  gl Ver t ex3f ( 0. 75,  0. 75,  0. 0) ;     �����LQVHUH�WHUFHLUR�YpUWLFH�
  gl Ver t ex3f ( 0. 25,  0. 75,  0. 0) ;     �����LQVHUH�~OWLPR�YpUWLFH 
  gl End( ) ;     �����ILQDOL] D�IXQomR�GH�GHVHQKR�
  gl Fl ush( ) ;     �����IRUoD�D�UHDOL] DomR�HIHWLYD�GRV��
    �����JUi ILFRV�DWp�HQWmR�SURGX] LGRV�
  Updat eTheWi ndowAndCheckFor Event s( ) ; ���FRQWUROD�D�MDQHOD�H�HYHQWRV�
  r et ur n 0;  
}  

�

2 �2 SHQ* / �QmR�GLVS} H�GH�URWLQDV�SDUD�LQLFLDOL] DomR��FRQWUROH�GH�MDQHODV�H�HYHQWRV���

$ V� IXQo} HV� I ni t i al i zaAWi ndowPl ease( )  H� Updat eTheWi ndowAndCheckFor Event s( ) ,   

GHYHP� VHU� UHFXUVRV� H[ LVWHQWHV� QR� VLVWHPD� RSHUDFLRQDO� KRVSHGHLUR�� $ � IXQomR� gl Begi n( ) �

GHWHUPLQD� R� WLSR� GH� SULPLWLYD� JUi ILFD� D� VHU� FULDGD� H� R� LQtFLR� GD� VHT• rQFLD� TXH� IRUPDUi � WDO�

SULPLWLYD�� $ � IXQomR� gl Fl ush( ) � JDUDQWH� TXH� DV� SULPLWLYDV� JUi ILFDV� JHUDGDV� VHMDP�

DSUHVHQWDGDV� QD� WHOD�� SRUTXH� R� VLVWHPD� FRQVWUyL� DV� SULPLWLYDV� HP� XP� EXIIHU
4 5

� DQWHV� GH�

DSUHVHQWi �OD�QD�WHOD��$ V�OLQKDV�GH�FyGLJR�H[ LVWHQWHV�HQWUH�DV�IXQo} HV�gl Begi n( ) �H�gl End( ) �

VmR�DV�UHVSRQVi YHLV�SHOD�FULDomR�GR�TXDGUDGR�QD�i UHD�JUi ILFD��

�

2 EYLDPHQWH�� SDUD� TXH� VH� SRVVD� HPSUHJDU� R� 2 SHQ* / �� p� QHFHVVi ULR� HQWHQGHU� XP�

SRXFR� VREUH� D� VLQWD[ H� GH� VXDV� IXQo} HV�� $ V� IXQo} HV�� QRUPDOPHQWH�� WrP� DV� OHWUDV� gl � FRPR�

SUHIL[ R��DV�TXDLV�FDUDFWHUL] DP�DV�IXQo} HV�FRPR�SHUWHQFHQWHV�j �ELEOLRWHFD�2 SHQ* / ��$ SyV�HVWH�

SUHIL[ R�YHP�R�QRPH�LGHQWLILFDGRU�GD�IXQomR�H��DSyV�WDO�QRPH��SRGHP�YLU�VXIL[ RV�TXH�LQGLFDP�

����������������������������������������������
4 5

�%XIIHU�p�XPD�i UHD�GD�PHPyULD�5$0 �GHVWLQDGD�DR�DUPD] HQDPHQWR�SURYLVyULR�RX�WUDQVLHQWH�GH�GDGRV��



�

��

� � �

D�TXDQWLGDGH�GH�SDUkPHWURV�QHFHVVi ULRV�SDUD�R�XVR�GD�IXQomR�H�RV�WLSRV�GHOHV��2 �IDWR�p�TXH�R�

2 SHQ* / �SRVVXL�IDPtOLDV�GH�IXQo} HV�VLPLODUHV��8 P�H[ HPSOR�GLVVR��p�D�IXQomR�gl Ver t ex3f ( ) �

XVDGD�QR�H[ HPSOR�GR�SURJUDPD�GR�TXDGUDGR�� ( VWD� IXQomR�HVWDEHOHFH�DV�FRRUGHQDGDV�GH�XP�

YpUWLFH�QR�HVSDoR��7RGDYLD��SRGHPRV�HQWHQGHU�R� IRUQHFLPHQWR�GH�VHXV�SDUkPHWURV�GH�Yi ULDV�

IRUPDV��D�VDEHU��2 �VXIL[ R�3f �LQGLFD�TXH�VmR�QHFHVVi ULRV��j �IXQomR��WUrV�SDUkPHWURV�TXH�VmR�GR�

WLSR� f l oat
4 6

�� 2 V�WUrV�YDORUHV� �[ �� \ �� ] � �UHSUHVHQWDUmR�DV�FRRUGHQDGDV�GH�XP�SRQWR�QR�HVSDoR�

WULGLPHQVLRQDO��3RGHU�VH�LD�XWLOL] DU�RXWUDV�IXQo} HV�GD�PHVPD�IDPtOLD�FRPR��gl Ver t ex3d( ) ��

D�TXDO�H[ LJH�TXH�DV�WUrV�FRRUGHQDGDV�SDVVDGDV�VHMDP�GR�WLSR�doubl e
4 7

���3RGHULDP�VHU�XVDGDV�

DV� IXQo} HV� SDUD� R� IRUQHFLPHQWR� GH� XP� SRQWR� QR� HVSDoR� ELGLPHQVLRQDO�� 1 HVWH� FDVR�� XP�

H[ HPSOR�� p� D� IXQomR� gl Ver t ex2f ( ) �� RQGH� R� Q~PHUR� 2� LQGLFD� TXH� VmR� QHFHVVi ULRV� GRLV�

SDUkPHWURV� �[ �� \ � �GR�WLSR� f l oat �� 2 V�UHFXUVRV�GD�ELEOLRWHFD�2 SHQ* / � ILFDP�GLVSRQtYHLV�SHOD�

FKDPDGD� DWUDYpV� GH� OLQJXDJHQV� GH� SURJUDPDomR�� FRPR� D� OLQJXDJHP� &�� 2 � 2 SHQ* / � IRUQHFH�

DOJXQV�WLSRV�LQWUtQVHFRV�H�HVWHV�HVWmR�UHODFLRQDGRV�QD�7DEHOD�� � ��

�

7$ %( / $ �� � ��7,32 6�' 2 �2 3( 1 * / �( �68 ) ,; 2 6�' ( �7,32 6�( 0 35( * $ ' 2 6�1 $ 6�) $ 0 Ë/ ,$ 6�' ( �) 8 1 d®( 6�

68 ) , ; 2 � 7$ 0 $ 1 + 2 �( 0 �%,76�' 2 �
' $ ' 2 �

7 ,32 �( 0 �2 3( 1 * / � &2 5 5 ( 632 1 ' ( 1 7( �( 0 �
/ ,1 * 8 $ * ( 0 �&�

b� 8- bi t  i nt eger � GLbyt e� si gned char  
s � 16- bi t  i nt eger � GLshor t � shor t  
i � 32- bi t  i nt eger � GLi nt ,  GLsi zei � i nt  or  l ong 
f � 32- bi t  f l oat i ng-

poi nt �

GLf l oat ,  GLcl ampf � f l oat  

d� 64- bi t  f l oat i ng 
poi nt �

GLdoubl e,  GLcl ampd� doubl e 

ub� 8- bi t  unsi gned 
i nt eger �

GLubyt e,  GLbool ean� unsi gned char  

us � 16- bi t  unsi gned 
i nt eger �

Gl ushor t � unsi gned shor t  

ui � 32- bi t  unsi gned 
i nt eger �

GLui nt ,  Gl enum,  
GLbi t f i el d�

unsi gned i nt ,   
unsi gned l ong 

����������������������������������������������
4 6

�2 �WLSR�p�XPD�SDODYUD�GHFODUDWLYD�GH�OLQJXDJHQV�GH�SURJUDPDomR�XWLOL] DGR�SDUD�D�GHFODUDomR�GH�LGHQWLILFDGRUHV�FRPR��SRU�
H[ HPSOR��DV�YDULi YHLV��2 �WLSR�IORDW�p�XWLOL] DGR�SDUD�GHFODUDU�LGHQWLILFDGRUHV�UHDLV�GH�SUHFLVmR�VLPSOHV��

4 7

�2 �WLSR�GRXEOH�p��WDPEpP��XWLOL] DGR�SDUD�GHFODUDU�LGHQWLILFDGRUHV�UHDLV��PDV�FRP�SUHFLVmR�FKDPDGD�GXSOD��



�

��

� � �

�

�

e� LPSRUWDQWH� OHPEUDU� TXH� R� 2 SHQ* / � SHUPLWH�� DLQGD� DWUDYpV� GH� VXDV� IXQo} HV���������������

R� IRUQHFLPHQWR� GRV� SDUkPHWURV� j V� IXQo} HV�� GH� PHVPD� IDPtOLD�� QD� IRUPD� GH� XP� YHWRU
4 8

��������������

2 � VXIL[ R� GH� WLSR�� QHVWH� FDVR�� HPSUHJDGR� SHOR� 2 SHQ* / � p� FRQVWLWXtGR� SRU� XP� GRV� VXIL[ RV�

DSUHVHQWDGRV�QD�7DEHOD�� � �VHJXLGR�SHOD�OHWUD�� v" .  

�

E��* HUHQFLDPHQWR�GH�( VWDGRV�H�2 EMHWRV�* HRPpWULFRV�

�

2 � 2 SHQ* / � IXQFLRQD� FRPR� XPD� Pi TXLQD� GH� HVWDGRV�� 8 P� HVWDGR� p� XPD�

FDUDFWHUtVWLFD�TXH�GHSRLV�GH�HVWDEHOHFLGD��SHUPDQHFH�YLJHQWH�SDUD�DV�Do} HV�VXEVHT• HQWHV�DWp���

D�VXD�SUy[ LPD�DOWHUDomR��( [ HPSORV�GH�YDULi YHLV�GH�HVWDGR�VmR�DEXQGDQWHV�HP�2 SHQ* / ��DVVLP�

FRPR�DV�IXQo} HV�TXH�DV�DOWHUDP��2 �HVWDEHOHFLPHQWR�GD�FRU�GH�WUDoDGR�JUi ILFR��SRU�H[ HPSOR��p�

UHSUHVHQWDGR�SRU�XPD�IXQomR��gl Col or * ( )
4 9

��TXH�DOWHUD�D�UHVSHFWLYD�YDULi YHO�GH�HVWDGR��

�

�

$ �PDLRULD�GDV�LPSOHPHQWDo} HV�GH�2 SHQ* / �WHP�D�PHVPD�RUGHP�GH�RSHUDo} HV��XPD�

VpULH� GH� HVWi JLRV� GH� SURFHVVDPHQWR� FKDPDGD� 2 SHQ* / � 5HQGHULQJ� 3LSHOLQH�� � $ � ) LJXUD� � � �

PRVWUD�XP�HVTXHPD�GH�FRPR�R�WUDWDPHQWR�GH�GDGRV��D�RUGHP�GDV�RSHUDo} HV�H�D�REWHQomR�GD�

VDtGD�JUi ILFD�RFRUUHP�QR�2 SHQ* / ���

�

�
�
�
�

����������������������������������������������
4 8

�&DVR�VHMD�XWLOL] DGD�D�OLQJXDJHP�&�p�QHFHVVi ULR��SRUWDQWR��SDVVDU�R�HQGHUHoR�QD�PHPyULD�GR�SDUkPHWUR��

4 9

�2 �
 �LQGLFD��QD�QRWDomR�GR�2 SHQ* / ��TXH�H[ LVWH�XPD�IDPtOLD�GH�IXQo} HV�DVVRFLDGDV�DR�FRPDQGR�FRP�GLIHUHQWHV�VXIL[ RV��

�



�

��

� � �

�
� ����) ,* 8 5$ �� � ��( 67È* ,2 6�' ( �352 &( 66$ 0 ( 1 72 �' 2 �2 3( 1 * / ��2 3( 1* / �5( 1 ' ( 5,1* �3,3( / ,1( �

�
� ����) 2 1 7( ��: 2 2 �( 7��$ / / ,��� � � � � ��3��� � ��

2 �2 SHQ* / �WUDEDOKD��HVVHQFLDOPHQWH��SRU�GRLV�FDPLQKRV���

�

·  3URFHVVDPHQWR�GRV�GDGRV�JHRPpWULFRV�FRPR�YpUWLFHV��OLQKDV�H�SROtJRQRV��

·  3URFHVVDPHQWR�GH�SL[ HOV�FRPR�RSHUDo} HV�GH�SL[ HOV�H�WH[ WXUDV��

�

( P�TXDOTXHU�XP�GRV�GRLV�FDPLQKRV�SRGHP�VHU�XWLOL] DGDV�DV�' LVSOD\ �/ LVWV��DV�TXDLV�

VmR� UHJLVWURV�� LGHQWLILFDGRV� SRU� QRPHV�� GH� WRGRV� RV� SDVVRV� SDUD� FRQVWUXomR� GRV� GDGRV�

JHRPpWULFRV�H�TXH�SRGHP�VHU�XWLOL] DGRV�HP�RXWUR�PRPHQWR��$ �GLVSOD\ �OLVW��JHUDGD��SRGHUi �VHU�

H[ HFXWDGD�SRVWHULRUPHQWH�GH�IRUPD�PDLV�Ui SLGD�TXH�D�UHH[ HFXomR�GDV�OLQKDV�GH�IXQo} HV�TXH�D�

IRUPDUDP� RULJLQDOPHQWH�� ( VWD� FDUDFWHUtVWLFD� SURSLFLD� PDLRU� YHUVDWLOLGDGH� j V� RSHUDo} HV� H�

WUDQVIRUPDo} HV�PDWULFLDLV�GH�JHUDomR�H�WUDEDOKR�FRP�SULPLWLYDV�JHRPpWULFDV��$ V�GLVSOD\ �OLVWV�

QmR�VmR�GH�FDUi WHU�REULJDWyULR�H�QmR�VmR�DSOLFi YHLV�D�WRGDV�DV�FLUFXQVWkQFLDV�GH�JHUDomR�GH�

GDGRV��



�

��

� � �

�

2 V� ( YDOXDWRUV� WUDEDOKDP� QD� RWLPL] DomR� GD� SDUDPHWUL] DomR� GH� SULPLWLYDV�

JHRPpWULFDV�FXUYLOtQHDV�H�VXSHUItFLHV��0 XLWDV�YH] HV�D�GHVFULomR�GH�XPD�GHVWDV�SULPLWLYDV�SRGH�

VHU� UHDOL] DGD� DWUDYpV� GH�XPD�H[ SUHVVmR�SROLQRPLDO� SDUD� RV�SRQWRV�GH�FRQWUROH�GD�SULPLWLYD�����������

2 V� HYDOXDWRUV� SURYrP� XP� PpWRGR� SDUD� D� GHULYDomR� GH� YpUWLFHV� XVDGRV� SDUD� UHSUHVHQWDU� D�

VXSHUItFLH�SRU�PHLR�GH�SRQWRV�GH�FRQWUROH��7DO�PpWRGR�p�XP�PDSHDPHQWR�SROLQRPLDO��R�TXDO�

SRGHUi �SURGX] LU�XPD�VXSHUItFLH�QRUPDO��FRRUGHQDGDV�GH�WH[ WXUD��FRUHV��H�YDORUHV�HVSDFLDLV�GH�

FRRUGHQDGDV�GRV�SRQWRV�GH�FRQWUROH���

�

$ V�RSHUDo} HV�3HU�9HUWH[ �WUDQVIRUPDP�PDWULFLDOPHQWH�RV�GDGRV�GH�YpUWLFHV�SDUD�DV�

SULPLWLYDV� HVFROKLGDV� QD� SURJUDPDomR�� 6mR� OHYDGRV� HP� FRQWD� D� FRQVWUXomR� GD� SULPLWLYD� H�D�

SRVVtYHO��HVFDOD�GH�FRUHV�HQWUH�GRLV�YpUWLFHV�HVWDEHOHFLGRV��

�

2 � HVWi JLR� GDV� 3ULPLWLYHV� $VVHPEO\ � JDUDQWH� TXH� SRUo} HV� QmR� YLVtYHLV� GH� REMHWRV�

VHMDP�GHVFDUWDGDV�RX�UHDOL] D�RV�FRUWHV�GHILQLGRV�SRU�SODQRV�SUHHVWDEHOHFLGRV���

�

$ V� RSHUDo} HV� GH� 3L[ HO� HIHWXDP� WRGDV� DV� RSHUDo} HV� GH� WUDWDPHQWR� GRV� YDORUHV� GH�

FRUHV�H�SRVLomR�GRV�ELWV�QRV�ELWSODQHV
4 :

GR�IUDPHEXIIHU��

$ �7H[ WXUH�$VVHPEO\ �SHUPLWH��HQWUH�RXWUDV�FRLVDV��R�PDSHDPHQWR�GH�WH[ WXUDV�VREUH�

REMHWRV�SDUD�GDU�PDLRU�UHDOLVPR�j V�FHQDV�SURGX] LGDV��

�

2 �SURFHVVR�GH�5DVWHUL]DWLRQ�p�D�FRQYHUVmR�GRV�GDGRV�JHRPpWULFRV�RX�GH�SL[ HO�SDUD�

FRQVWUXomR� GH� IUDJPHQWRV�� &DGD� IUDJPHQWR� UHWDQJXODU� UHSUHVHQWD� XP� SL[ HO� QR� IUDPHEXIIHU���

/ LQKDV� H� SROtJRQRV�� HVSHVVXUD� GH� OLQKDV�� WDPDQKR� GH� SRQWRV�� � PRGHORV� GH� VRPEUHDPHQWR��

Fi OFXOR�GR�DQWLDOLDVLQJ�VmR�HOHPHQWRV�UHVROYLGRV�QHVWH�HVWi JLR��

�

����������������������������������������������
4 :

2 V�ELWSODQHV�VmR� i UHDV�GD�PHPyULD�5$ 0 ��GH�XP�FRPSXWDGRU��GHVWLQDGDV�DR�DUPD] HQDPHQWR�GH�LQIRUPDo} HV�GH�ELWV�GRV�
SL[ HOV��RV�TXDLV�VmR�RV�HOHPHQWRV�JUi ILFRV�Ei VLFRV�GH�IRUPDomR�GDV�LPDJHQV�HP�XP�PRQLWRU�GH�YtGHR��



�

��

� � �

$ V� ) UDJPHQW� 2 SHUDWLRQV� RFRUUHP� DQWHV� GD� LQIRUPDomR� LU� SDUD� R� IUDPHEXIIHU��

( [ HPSORV�GH� IUDJPHQW�RSHUDWLRQV�FRPSUHHQGHP��D�WH[ WXUL] DomR� ��HIHLWRV�GH� IRJ��FDQDO�DOID��

HQWUH�RXWURV���

�

( QWUH�DV� IXQo} HV�gl Begi n( ) �H�gl End( ) �VmR�FULDGRV�RV�REMHWRV�JHRPpWULFRV� �QR�

2 SHQ* / ��RV�TXDLV�VmR�FRQVWLWXtGRV�SRU�SULPLWLYDV�JUi ILFDV��2 �WLSR�GD�SULPLWLYD�p�LQIRUPDGR�

FRPR�SDUkPHWUR�GD�IXQomR�gl Begi n( par am) �H�RV�YDORUHV�TXH�SRGH�DVVXPLU�VmR��

�

·  GL_POI NTS�� �JHUDU�YpUWLFHV��

·  GL_LI NES�� �JHUDU�OLQKDV�LQGHSHQGHQWHV��

·  GL_LI NE_STRI P�� �JHUDU�OLQKDV�SROLJRQDLV��

·  GL_LI NE_LOOP�� �JHUDU�OLQKDV�SROLJRQDLV�TXH�VHMDP�SROtJRQRV��

·  GL_TRI ANGLES�� �JHUDU�IDFHV�WULDQJXODUHV�LQGHSHQGHQWHV��

·  GL_TRI ANGLE_STRI P�� �JHUDU�IDFHV�WULDQJXODUHV�DGMDFHQWHV�GXDV�D�GXDV��

·  GL_TRI ANGLE_FUN�� �JHUDU�IDFHV�WULDQJXODUHV�DGMDFHQWH�FRP�XP�SRQWR�FRPXP��

·  GL_QUADS�� �JHUDU�VXSHUItFLHV�TXDGUDQJXODUHV�LQGHSHQGHQWHV��

·  GL_QUAD_STRI P � �JHUDU�VXSHUItFLHV�TXDGUDQJXODUHV�DGMDFHQWHV�GXDV�D�GXDV��

·  GL_POLYGON�� �JHUDU�XPD�VXSHUItFLH�FRP�Q�YpUWLFHV��

�

F��3RVLomR�GR�2 EVHUYDGRU�H�GRV�2 EMHWRV�

�

3RVLFLRQDU� RV� REMHWRV� QR� HVSDoR� H� RULHQWDU� D� SRVLomR� GH� REVHUYDomR� XWLOL] DQGR�

UHFXUVRV� GH� SURJUDPDomR� HP� 2 SHQ* / �� VLJQLILFD� XWLOL] DU� R� FRQWUROH� LQWHUQR� GDV� RSHUDo} HV�

PDWULFLDLV� GH� WUDQVIRUPDomR� GR� 2 SHQ* / �� 7UDQVODo} HV�� URWDo} HV�� DOWHUDo} HV� GH� HVFDOD��

WUDQVIRUPDomR� GH� SHUVSHFWLYD�� DOpP� GH� RXWUDV�� VmR� UHDOL] DGDV� VLPSOHVPHQWH� SHOD� FKDPDGD� j �

IXQomR�DSURSULDGD��
�

�



�

��

� � �

�

2 �2 SHQ* / �SURYr��DLQGD��UHFXUVRV�SDUD�FULDomR�GH�SODQRV�GH�FOLSSLQJ�H�LPSOHPHQWD�

WRGDV� DV� VXDV� RSHUDo} HV� PDWULFLDLV� FRPR� HVWUXWXUDV� GH� GDGRV� SLOKD�� � 2 XWUD� SRVVLELOLGDGH�

IRUQHFLGD�SRU�HVWD�ELEOLRWHFD�JUi ILFD�p�D�UHYHUVmR�GH�XPD�FRRUGHQDGD�GH�WHOD�SDUD�D�REWHQomR�

GDV�FRRUGHQDGDV�PXQGR��XP�UHFXUVR�SDUWLFXODUPHQWH�~WLO� j � i UHD�GD�9 LVmR�&RPSXWDFLRQDO��D�

TXDO�HVWi �GHILQLGD�HP� * 2 0 ( 6� � � � � � ��S�� � � � FRPR�� � $ � i UHD�TXH�WHP�SRU� ILQDOLGDGH�REWHU��D�

SDUWLU�GH�XPD�LPDJHP� �HQWUDGD���DV�LQIRUPDo} HV�JHRPpWULFDV��WRSROyJLFDV�RX� ItVLFDV�VREUH�R�

FHQi ULR�TXH�GHX�RULJHP�D�HVVD�LPDJHP� ��
�

2 � JUi ILFR� GD� ) LJXUD� � � � DSUHVHQWD� R� HVTXHPD� GRV� HVWi JLRV� GDV� WUDQVIRUPDo} HV� GH�

YpUWLFHV�XWLOL] DGR�QR�2 SHQ* / ��
�

$ V� PDWUL] HV� GH� FRRUGHQDGDV� VmR� GH� GLPHQV} HV� � [ � � �DTXL� FKDPDGD� GH� 0 �� H� DV�

WUDQVIRUPDo} HV�GHFRUUHQWHV�VREUH�XP�YpUWLFH��FKDPDGR�Y��WrP�D��VHJXLQWH�UHSUHVHQWDomR��
�

�

�Y
� �0 Y�� � � � � � � �
�

2 �2 SHQ* / �XQLILFD�DV�RSHUDo} HV�GH�9LHZLQJ��D�TXDO�p�D�GHWHUPLQDomR�GR�SRQWR�GH�

REVHUYDomR�QR�PXQGR��H�0 RGHOLQJ��D�TXDO�p�D�GHWHUPLQDomR�GD�SRVLomR�GRV�REMHWRV�QR�PXQGR��

HP�XPD�PHVPD�PDWUL] �GH�WUDQVIRUPDomR�FKDPDGD�GH�0 RGHO9LHZ�0 DWUL[ �� $ �UD] mR�SDUD�LVWR��������

p�TXH�WDQWR�ID] �GHVORFDUPRV�WRGRV�RV�REMHWRV�HP�UHODomR�D�XPD�RULJHP�RX�GHVORFDU�R�VLVWHPD�

GH�FRRUGHQDGDV� HP�UHODomR�DRV�REMHWRV�� / RJLFDPHQWH��HVWH� WLSR� GH�DERUGDJHP�WUD] �DOJXPDV�

FRQVLGHUDo} HV�TXH�GHYHP�VHU�OHYDGDV�HP�FRQWD�TXDQGR�H[ LVWLU�D�QHFHVVLGDGH�GH�HVWDEHOHFHU�D�

RUGHP� TXH� Yi ULDV� WUDQVIRUPDo} HV� PDWULFLDLV�� VXFHVVLYDV�� SRVVDP� WRPDU�� � 8 PD� YH] � TXH� RV�

SURGXWRV� PDWULFLDLV� QmR� VmR� FRPXWDWLYRV�� XPD� URWDomR� DQWHV� GH� XPD� WUDQVODomR� RX� XPD�

WUDQVODomR�DQWHV�GH�XPD�URWDomR��SRU�H[ HPSOR��QmR�SURGX] HP�RV�PHVPRV�UHVXOWDGRV��7XGR�LUi �

GHSHQGHU�GH�FRPR�VmR�LQWHUSUHWDGDV�DV�WUDQVIRUPDo} HV�HP�2 SHQ* / ��VH�VREUH�RV�REMHWRV�RX�VH�

VREUH�R�VLVWHPD�GH�FRRUGHQDGDV��$ �OLWHUDWXUD�D�UHVSHLWR�GR�2 SHQ* / ��FRPR�HP�: 2 2 �� � � � � � ��

VXJHUH�TXH�VH�Gr�D�SUHIHUrQFLD�j �LQWHUSUHWDomR�GH�XP�VLVWHPD�GH�FRRUGHQDGDV�UHODWLYR�H�TXH��



�

��

� � �

SRUWDQWR��DV�WUDQVIRUPDo} HV�PDWULFLDV�LQFLGDP�VREUH�R�VLVWHPD�GH�FRRUGHQDGDV��HP�YLUWXGH�GD�

RUGHP�QDWXUDO�GH�OHLWXUD�GRV�SURGXWRV�PDWULFLDLV�TXH�WDO�LQWHUSUHWDomR�SURPRYH��

�
� �����������������������������) ,* 8 5$ �� � ��( 67È* ,2 6�' $ 6�75$ 1 6) 2 50 $ d®( 6�' ( �9 e57,&( 6�' 2 �2 3( 1 * / �

� �����������������������������) 2 1 7( ��: 2 2 �( 7��$ / / ,��� � � � � ��3��� � ��

$ V� WUDQVIRUPDo} HV� GH� SURMHomR�� � 3URMHFWLRQ� 0 DWUL[ � QD� ) LJXUD� � � �� � VmR� DV�

HTXLYDOHQWHV�j �HVFROKD�GH�XPD�OHQWH�H�DMXVWHV�GH�HQTXDGUDPHQWR�HP�XPD�Pi TXLQD�IRWRJUi ILFD��

6mR�GHWHUPLQDGRV�RV�SODQRV�GH�FRUWH�IURQWDO�H�SRVWHULRU��DOpP�GRV�SODQRV�GH�FRUWH�j �HVTXHUGD�H������������

j � GLUHLWD�� H� RV� SODQRV� VXSHULRU� H� LQIHULRU� IRUPDQGR�VH�� GHVWD� IRUPD�� R� FKDPDGR� 9 ROXPH� GH�

9 LVXDOL] DomR��2 �YROXPH�GH�YLVXDOL] DomR�GHWHUPLQDUi ��SRUWDQWR��R�TXH�GHYH�RX�QmR�DSDUHFHU�QD�

FHQD� HVFROKLGD� H� GH� TXH� IRUPD� WDLV� REMHWRV� DSDUHFHUmR�� VH� HP� SHUVSHFWLYD� RX� HP� YLVWD�

RUWRJUi ILFD��( YLGHQWHPHQWH��HP�&RPSXWDomR�* Ui ILFD��SRGH�VH�REWHU�YLVWDV�GH�PRGHORV�D�SDUWLU�

GH� YLVWDV� RUWRJUi ILFDV�� SRUpP� WDPEpP� SRU� YLVWDV� D� SDUWLU� GH� WUDQVIRUPDo} HV� GH� SHUVSHFWLYD��

3RUWDQWR�� R� YROXPH� GH� YLVXDOL] DomR�� VH� GR� WLSR� SDUD� SHUVSHFWLYD� RX� VH� GR� WLSR� SDUD� YLVWD�

RUWRJUi ILFD��FRQWHUi �RV�REMHWRV��RX�SDUWH�GHOHV��TXH�DSDUHFHUmR�QD�YLVXDOL] DomR��8 P�YROXPH�GH�

YLVXDOL] DomR�WHP�D�IRUPD�GH�XP�WURQFR�GH�SLUkPLGH��TXDQGR�DVVRFLDGR�D�XPD�SHUVSHFWLYD�H�D�

IRUPD�GH�XP�SULVPD�GH�VHomR�UHWD��TXDQGR�DVVRFLDGR�D�XPD�YLVWD�RUWRJUi ILFD��
�
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$ � SUy[ LPD� IDVH� p� D� GDV� WUDQVIRUPDo} HV� GH� GLYLVmR� GH� SHUVSHFWLYD�� 3HUVSHFWLYH�

' LYLVLRQ� QD� ) LJXUD� � � �� RQGH� DV� FRRUGHQDGDV� VmR� QRUPDOL] DGDV� VHJXQGR� R� YROXPH� GH�

YLVXDOL] DomR�HVFROKLGR�H�OHYDGDV�j �i UHD�GH�VDtGD�JUi ILFD�GHILQLGD��FKDPDGD�GH�9LHZSRUW��
�

) LQDOPHQWH��DV�WUDQVIRUPDo} HV�GH�VDtGD�JUi ILFD��QD�) LJXUD�� � �FKDPDGD�GH�9LHZSRUW�

7UDQVIRUPDWLRQ�� RQGH� RV� YDORUHV� GH� FRRUGHQDGDV� PXQGR� VmR� FDOFXODGRV� SDUD� YDORUHV� GH�

FRRUGHQDGDV� WHOD� SDUD� R� GLVSRVLWLYR� GH� VDtGD� JUi ILFD� GR� VLVWHPD� GH� FRPSXWDomR�� 1 HVWD� IDVH�

RFRUUHP��WDPEpP��DOJXPDV�RSHUDo} HV�GH�SL[ HOV�DQWHV�GD�DSUHVHQWDomR�GR�IUDPHEXIIHU��
�

$ V� WUDQVIRUPDo} HV� PDWULFLDLV� VmR� FRQWURODGD� SRU� HVWUXWXUDV� GH� GDGRV� FKDPDGDV�

SLOKDV� H�� SRUWDQWR�� R� FRQWUROH� GD� HQWUDGD� H� VDtGD� GDV� PDWUL] HV� QDV� SLOKDV� GR� 2 SHQ* / �

GHWHUPLQDUi � R� VXFHVVR� SDUD� DV� WUDQVIRUPDo} HV� GHVHMDGDV�� 2 � 2 SHQ* / � IRUQHFH� UHFXUVRV� SDUD�

VDOYDU�R�FRQWH[ WR�GDV�SLOKDV�H�VXD�UHFXSHUDomR�SRVWHULRU���

�

G��8 VR�GH�&RUHV�
�

1 mR� p� QHFHVVi ULR� R� GHWDOKDPHQWR� H[ WHQVR� H� FRPSOHWR� VREUH� D� WHRULD� ItVLFD� GD�

SHUFHSomR� GDV� FRUHV� SDUD� VHX� HPSUHJR� QHVWH� WUDEDOKR�� $ � GHVFULomR� Ui SLGD� GRV� SULQFLSDLV�

DVSHFWRV� GDV� IXQo} HV� GH� 2 SHQ* / � UHODFLRQDGRV� DR� HPSUHJR� GH� FRUHV� VHUi � VXILFLHQWH�� 2 XWUR�

DVSHFWR�D�FRQVLGHUDU�p�TXH�R�KDUGZDUH�GH�VDtGD�JUi ILFD�SRGHP�YDULDU�QD�TXDQWLGDGH�GH�FRUHV�

TXH�SRGH�UHSUHVHQWDU��3DUD�WRGRV�RV�HIHLWRV��FRQVLGHUDUHPRV�XP�VLVWHPD�SDGUmR�FRP�� � �ELWV��

WDPEpP�FKDPDGR�7UXH�&RORU��

�

2 �2 SHQ* / � IRUQHFH�GRLV�PRGRV�GH�HVFROKD�GH�FRUHV��D�VDEHU��0 RGR�5* %$ � �5HG��

* UHHQ�� %OXH�� $OSKD�� H� R� 0 RGR� &RORU�,QGH[ �� 3DUD� FDGD� XP� GRV� PRGRV� H[ LVWH� XP� FRQMXQWR�

SDUWLFXODU�GH�IXQo} HV�GHILQLGDV�HP�2 SHQ* / ���

�
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1 RWRULDPHQWH��D�IDPtOLD�GH�IXQo} HV�PDLV�LPSRUWDQWH�SDUD�HVFROKD�GH�FRUHV�QR�PRGR�

5* %$ � GR� 2 SHQ* / � p� D� IDPtOLD� gl Col or * ( ) �� ' HSHQGHQGR� GR� VXIL[ R� HVFROKLGR� SDUD� HVWD�

IXQomR�� WHU�VH�i � XPD� HVSHFLILFDomR� SDUWLFXODU� SDUD� RV� SDUkPHWURV�� 6H�� SRU� H[ HPSOR�� IRU�

XWLOL] DGR� R� VXIL[ R� 4ub� RV� YDORUHV� SDUD� FDGD� FDQDO� 5* %$ � GHYHUmR� HVWDU� FRPSUHHQGLGRV� QD�

IDL[ D� GH� Q~PHURV� LQWHLURV� GH� � � � D� � � � �� &DVR� R� VXIL[ R� IRVVH� 4f � RV� YDORUHV� SDUD� WDLV� FDQDLV�

GHYHULDP�HVWDU�QD�IDL[ D�GH�Q~PHURV�UHDLV�GH�� �D� � ��D�TXDO�p�FKDPDGD�) DL[ D�1 RUPDOL] DGD�GH�

&RUHV��

�

2 �2 SHQ* / �IRUQHFH�D�IDPtOLD�GH�IXQo} HV�gl I ndex* ( ) �SDUD�R�PRGR�LQGH[ DGR�DSyV�

D� FULDomR� GH� XPD� WDEHOD� GH� FRUHV�� WDPEpP� FRQKHFLGD� FRPR� &RORU� 0 DS�� RX� / RRNXS� 7DEOH��

1 HVWH�FDVR��p�QHFHVVi ULR�XP�~QLFR�SDUkPHWUR�QXPpULFR�SDVVDGR�j �IXQomR�GD�IDPtOLD��R�TXDO�p�

HQWHQGLGR�FRPR�XP�tQGLFH�SDUD�D�WDEHOD�GH�FRUHV�HVFROKLGDV��

�

$ GRWRX�VH�� QHVWH� WUDEDOKR�� D� XWLOL] DomR� GR� PRGR� 5* %$ � FRP� R� UHQGHULQJ� JHUDGR�

SHOR�PpWRGR�FKDPDGR�6PRRWK��

�

8 P�~OWLPR�DVSHFWR�UHODFLRQDGR�DR�HPSUHJR�GH�FRUHV�HVWi �EDVHDGR�QD�FDUDFWHUtVWLFD�

GR� 2 SHQ* / � VHU� XPD� Pi TXLQD� GH� HVWDGRV� H� WHU� D� HQWUDGD� HP� VHSDUDGR� SDUD� FDGD� XP� GRV�

YpUWLFHV� � TXH� FRPS} HP� D� SULPLWLYD�� 3RUWDQWR�� SRGH�VH� HVWDEHOHFHU� FRUHV� GLIHUHQWHV� HQWUH� DV�

FKDPDGDV�j �IXQomR�TXH�GHILQH�DV�FRRUGHQDGDV�GH�FDGD�YpUWLFH��6H�H[ LVWLU�XPD�DUHVWD�HQWUH�GRLV�

YpUWLFHV�� VHQGR� FDGD� YpUWLFH� FULDGR� VHJXQGR� XPD� HVSHFLILFDomR� GH� FRU� GLIHUHQWH�� HVWD� DUHVWD�

SRVVXLUi � XP� JUDGLHQWH� GH� FRUHV�� DV� TXDLV� VmR� R� UHVXOWDGR� GH� XPD� LQWHUSRODomR� OLQHDU� HP�

UHODomR�j V�HVSHFLILFDo} HV�GH�FRU�GRV�GRLV�YpUWLFHV��( [ LVWLQGR�IDFHV�FXMRV�YpUWLFHV�DSUHVHQWHP�

GLIHUHQWHV�FRUHV��VH�GDUi �R�PHVPR�HIHLWR�HP�UHODomR�DRV�SRQWRV�GDV�VXSHUItFLHV�GHVWDV�IDFHV��

1 R�0 ) 69 �WDO�UHFXUVR�IRL�XWLOL] DGR�SDUD�LQWHUSRODU�OLQHDUPHQWH�RV�YDORUHV�GH�FRUHV�HQWUH�GRLV�

SRQWRV�FRQVHFXWLYRV�GD�PDOKD��

�
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H��&DQDO�$ OID�

�

' XUDQWH�R�GHVHQYROYLPHQWR�GR�0 ) 69 � IRL�GHFLGLGD�D�XWLOL] DomR�GD�SURSULHGDGH�GH�

QtYHLV�GH�WUDQVSDUrQFLD�IRUQHFLGD�SHOR�FDQDO�DOID�SDUD�GDU�XPD�HVFDOD�GH�LPSRUWkQFLD��PDLRU�RX�

PHQRU��j V�UHJL} HV�ILOWUDGDV��8 PD�UHJLmR�ILOWUDGD�SRVVXL�XP�IRUPDWR�HTXDFLRQDGR�GH�UHFRUWH�GH�

XPD� VXSHUItFLH� RX� GH� XP� YROXPH�� ( VWD� i UHD� VHOHFLRQDGD� SRGHUi � VHU� D� ~QLFD� DSUHVHQWDGD� QD�

YLVXDOL] DomR�� RX� VHU� D� PDLV� GHVWDFDGD� HP� UHODomR� DR� UHVWDQWH� GD� VXSHUItFLH� RX� GR� YROXPH��

EDVWDQGR��SDUD�WDQWR��DXPHQWDU�RX�GLPLQXLU�R�YDORU�HVWDEHOHFLGR�SDUD�R�FDQDO�DOID�GDV�FRUHV�

GHVWD�UHJLmR�ILOWUDGD��

�

2 �2 SHQ* / �SRGH�IRUQHFHU�D�HVSHFLILFDomR�GR�YDORU�GR�FDQDO�DOID�SHODV�IDPtOLDV�GH�

IXQo} HV� TXH� GHILQHP� DV� FRUHV�� 3DUD� WDQWR�� EDVWD� DQH[ DU� DR� VXIL[ R� HPSUHJDGR� QD� IXQomR� R�

Q~PHUR� � �� R� TXDO� LQIRUPD� TXH� GHYHUi � H[ LVWLU� R� SDUkPHWUR� UHIHUHQWH� DR� FDQDO� DOID�� 6mR�

QHFHVVi ULDV�RXWUDV�FRQILJXUDo} HV�SDUD�XP�ERP�XVR�GD�SURSULHGDGH�GR�FDQDO�DOID��PDV�QHVWH�

WUDEDOKR�R�GHWDOKDPHQWR�GHODV�QmR�VHUi �WUDWDGR��$ OJXPDV�GHVWDV�FRQILJXUDo} HV�HQFRQWUDP�VH�

FRPHQWDGDV�QR�FyGLJR�IRQWH�GR�0 ) 69 ��

I� �8 VR�GH�%LWPDSV�

�

( [ LVWHP� LQ~PHURV� UHFXUVRV� UHODFLRQDGRV�DR� XVR� GH�ELWPDSV� FRP�R� 2 SHQ* / �� PDV��

SDUD�DV�ILQDOLGDGHV�GHVWH�WUDEDOKR�D�DWHQomR�HVSHFLDO�IRL�D�XWLOL] DomR�GRV�ELWPDSV�FRP�R�~QLFR�

SURSyVLWR� GH� VDOYDU� HP� GLVFR� H� FDUUHJDU� GR� GLVFR� DUTXLYRV� GH� LPDJHP� GDV� YLVXDOL] Do} HV�

JHUDGDV��$ OLi V�DV�ILJXUDV�SUHVHQWHV�QR�FDStWXOR�� �IRUDP�JHUDGDV�H�VDOYDV�D�SDUWLU�GR�0 ) 69 ����
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�

&DGD�LWHP�FRUUHVSRQGH�D�XP�DMXVWH�QD�WHQVmR�GD�IRQWH�H�TXDQWLGDGH�H�SRWrQFLD�GDV�

OkPSDGDV�XWLOL] DGDV��
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3RU�VH�WUDWDU�GH�XP�SURWyWLSR�GH�SURJUDPD�YLVXDOL] DGRU�PXLWDV�GDV�RSo} HV�SURSRVWDV�

QRV� PHQXV� H� EDUUDV� GH� IHUUDPHQWDV� QmR� IRUDP� LPSOHPHQWDGDV�� $ V� RSo} HV� FRGLILFDGDV� H�

H[ LVWHQWHV�QRV�PHQXV�VmR�DV�VHJXLQWHV��

�

·  0 HQX�$ UTXLYR��
� � 1RYR����&ULD�QRYRV�VFULSWV�YD] LRV��
� � $EULU�� $ EUH� VFULSWV� H[ LVWHQWHV� D� SDUWLU� GH� DUTXLYRV� HP� GLVFR� TXH� SRVVXHP� D� H[ WHQVmR� �VYV�����������������

�6FLHQWLILF�9LVXDOL]DWLRQ�6FULSW���

� � 6DOYDU�6FULSW��6DOYD�FRP�R�QRPH�DWXDO�RV�VFULSWV�DWXDLV��

� � 6DOYDU�6FULSW�&RPR��3HUPLWH�D�PXGDQoD�GR�QRPH�GRV�VFULSWV�QR�PRPHQWR�GH�VDOYi �ORV��

� � ) HFKDU�6FULSW��) HFKD�VFULSWV�DWXDLV��PDV�VROLFLWD�DQWHV�D�FRQILUPDomR�GR�XVXi ULR�
� � $EULU�,PDJHP��&DUUHJD�XPD�LPDJHP�%LWPDS�SDUD�D�i UHD�GH�YLVXDOL] DomR��
� � &RQILJXUDU�LPSUHVVmR��3RVVLELOLWD�D�FRQILJXUDomR�GD�LPSUHVVRUD��
� � ,PSULPLU�� ,PSULPH�R�FRQWH~GR�GD� MDQHOD� GH�YLVXDOL] DomR�� ( VWD�LPSUHVVmR�REHGHFH�DV�FRQILJXUDo} HV�

UHDOL] DGDV�SHOR�XVXi ULR���
� � 6DLU��( QFHUUD�D�VHomR�GH�WUDEDOKR�FRP�R�VRIWZDUH�H�VDL�GR�SURJUDPD��

�

·  0 HQX�( [ LELU��
� � 6FULSWV��( [ LEH�RX�RFXOWD�D�i UHD�GH�HGLomR�GH�VFULSWV�
� � %DUUD� GH� ) HUUDPHQWDV� _� 7RROV69�� ( [ LEH� RX� RFXOWD� D� EDUUD� GH� IHUUDPHQWDV� GH� YLVXDOL] DomR������������

FKDPDGD�GH�7RRO69��
� � ( L[ RV���; �� �<�� �=��2 So} HV�TXH�H[ LEHP�RX�RFXOWDP��D�DSUHVHQWDomR�GH�XP�HL[ R�GR�JOLIR�TXH�UHSUHVHQWD�

D�RULJHP��� �� �� � �GR�VLVWHPD�FDUWHVLDQR�WULGLPHQVLRQDO��

�

·  0 HQX�) RUP DWDU��
� � ' pJUDGp�_�) DL[ D�3~USXUD��( VWDEHOHFH�TXH�D�IDL[ D�GH�FRUHV�XWLOL] DGDV�SDUD�D�UHSUHVHQWDomR�GH��
�������������JUDGLHQWHV�p�D�IDL[ D�TXH�HVWi �HQWUH�R�D] XO�H�YHUPHOKR�SDVVDQGR�SRU�WRGDV�QXDQoDV�HQWUH�HODV��
� � 3ULPLWLYDV�_�3RQWRV��/ LQKDV��) DFHV��( VWDEHOHFH�VH�D�UHSUHVHQWDomR�GH�YpUWLFHV�GH�XPD��
�������������VXSHUItFLH�RX�GH�XP�REMHWR�SRVVXLUi �RX�QmR�DUHVWDV��H�VH�SRVVXLUi �RX�QmR�IDFHV�HP�UHQGHULQJ�

�

·  0 HQX�0 RGHO��
� � ( VFDORQDU��3HUPLWH�DOWHUDU�D�SURSRUomR�GH�PHGLGD�GH�XP�HL[ R�HP�UHODomR�DRV�RXWURV��6H�XP�IHQ{ PHQR�

YLVXDOL] DGR� SRVVXLU� HP� XP� RX� GRLV� HL[ RV� PHGLGDV� PXLWR� LQIHULRUHV� RX� VXSHULRUHV� DRV� GHPDLV��
SRGHPRV�DOWHUDU�D�SURSRUomR�SDUD�PHOKRU�DMXVWDU�D�i UHD�GH�YLVXDOL] DomR��

�

·  0 HQX�3URMHomR��
� � 2 UWRJRQDO� �) L[ D�TXH�R�VLVWHPD�GH�DSUHVHQWDomR�GD�YLVXDOL] DomR�VHMD�HP�SURMHomR�RUWRJRQDO�H�QmR�HP�
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SHUVSHFWLYD�� 7RGDV� DV� RSo} HV� GR� PHQX� 3URMHomR� TXH� HVWHMDP� HQWUH� DV� RSo} HV� 2 UWRJRQDO� H�
3HUVSHFWLYD� VmR� H[ FOXVLYDV� GD� RSomR� 2 UWRJRQDO�� DOpP� GDV� RSo} HV� =RRP� H� 3DQ� GHVWH� PHQX�� � $ �
RSomR� / HQWH� H� 3ODQR� GH� 9 LVXDOL] DomR� p� H[ FOXVLYD� j � RSomR� 3HUVSHFWLYD�� $ � RSomR� 3RVLomR� GH�
9 LVXDOL] DomR�H�$ OYR�p�FRPXP�j �2 UWRJRQDO�H�j �3HUVSHFWLYD��

� � %R[ �GR�9ROXPH�GH�9LVXDOL]DomR��( VWDEHOHFH�RV�YDORUHV�GH�FOLSSLQJ�HVTXHUGR��GLUHLWR��VXSHULRU��
LQIHULRU��IURQWDO�H�SRVWHULRU�GR�YROXPH�GH�YLVXDOL] DomR��' HVWD�IRUPD��VRPHQWH�DV�SDUWHV�GH�REMHWRV�
RX�REMHWRV�LQWHUQRV�D�HVWH�YROXPH�VHUmR�DSUHVHQWDGRV�QD�YLVXDOL] DomR��

� � 3ODQR�_�; <���; =���<=���; <�� ���; =�� ���<=�� ���3HUPLWH�D�HVFROKD�GD�YLVWD�RUWRJRQDO�D�SDUWLU�GRV�
SODQRV� QRWi YHLV� GR� VLVWHPD� FDUWHVLDQR� WULGLPHQVLRQDO�� 2 V� SODQRV� LQGLFDGRV� FRP� R� tQGLFH� �� ��
UHSUHVHQWDP� D� YLVWD� VLPpWULFD� HP� UHODomR� DR� HL[ R� RUWRJRQDO� DR� SODQR� IRUPDGR� SHORV� HL[ RV�
LQGLFDGRV�SHODV�OHWUDV�XVDGDV�QD�RSomR��

� � ,VRPpWULFD�_�6: �! 1( ��6( �! 1 : ��1( �! 6: ��1 : �! 6( ��( VWDEHOHFH�XPD�YLVXDOL] DomR�HP�
YLVWD� LVRPpWULFD� FRP� D� FRRUGHQDGD� \ � �8 3�� VHPSUH� SRVLWLYD�� VHJXQGR� XP� YHWRU� RULHQWDomR� TXH�
SRVVXD�� � �JUDXV�HP�SURMHomR�QR�SODQR�; <�HP�UHODomR�DRV�HL[ RV�[ �H�] ���

� � 3HUVSHFWLYD��( VWD�RSomR�SDVVD�D�SURMHomR�SDUD�D�IRUPD�GH�SHUVSHFWLYD�F{ QLFD�H�DWLYD�D�RSomR�/ HQWH�H�
3ODQR�GH�9 LVXDOL] DomR��D�TXDO�HVWDEHOHFH�R�YROXPH�GH�YLVXDOL] DomR�SDUD�D�SHUVSHFWLYD�F{ QLFD�D�
SDUWLU�GRV�VHJXLQWHV�YDORUHV��ÆQJXOR�GD�OHQWH��IRY\ � �HQWUH�� �H� � � � �JUDXV�H�TXH�LQIRUPD�TXDO�p�D�
DEHUWXUD� GR� FDPSR� GH� YLVXDOL] DomR�� 4 XDQWR� PDLRU� IRU� HVWH� YDORU�� PDLV� SDQRUkPLFD� VHUi � D�
YLVXDOL] DomR�� SRUpP� PDLV� GLVWRUFLGD� WDPEpP� ILFDUi �� 2 � YDORU� GHIDXOW� p� GH� � � JUDXV�� R� TXDO� HVWi �
SUy[ LPR� GR� YDORU� HQFRQWUDGR� SDUD� D� YLVmR� KXPDQD�� 2 V� GRLV� SUy[ LPRV� YDORUHV� TXH� SRGHP� VHU�
HVWDEHOHFLGRV� VmR� R� SODQR� GH� SURMHomR� H� GR� SODQR� SRVWHULRU� RX� GH� SURIXQGLGDGH� GR� YROXPH� GH�
YLVXDOL] DomR�� ( VWHV� YDORUHV� GHWHUPLQDP� R� TXH� VHUi � RX� QmR� YLVtYHO� QD� YLVXDOL] DomR�� 2 � YDORU�
HVWDEHOHFLGR� FRPR� SDGUmR� SDUD� R� SODQR� GH� SURMHomR� p� � � � � H� SDUD� R� SODQR� SRVWHULRU� p� �� � � � HP�
UHODomR�DR�HL[ R�RUWRJRQDO�DRV�UHIHULGRV�SODQRV��

� � 3RVLomR�GH�9LVXDOL]DomR�H�$OYR��( VWD�RSomR�GHWHUPLQD�R�SRQWR�RQGH�HVWi �VLWXDGR�R�REVHUYDGRU�
RX�FkPHUD�HP�UHODomR�DRV�REMHWRV�QR�HVSDoR�WULGLPHQVLRQDO�� ( [ LVWHP�WUrV�WHUQRV�RUGHQDGRV�TXH�
SRGHP�VHU�GHILQLGRV��3RVLomR�GD�&kPHUD��3RVLomR�GR�$ OYR�H�R�9 HWRU�* LUR�GD�&kPHUD��$ �3RVLomR�
GD�&kPHUD�GHWHUPLQD�RQGH�HOD�VH�HQFRQWUD�QR�HVSDoR�WULGLPHQVLRQDO�HP�UHODomR�DRV�REMHWRV��2 V�
YDORUHV� SDGU} HV� GH� �[ �� \ �� ] � � VmR� � �� � � H� � � � �� UHVSHFWLYDPHQWH�� ' HVWD� IRUPD� D� FkPHUD� HVWi � � � � �
XQLGDGHV�VREUH�R�HL[ R�] ��R�TXDO�HVWi �RULHQWDGR�LQLFLDOPHQWH�FRPR�SDUD�IRUD�GD�WHOD��$ �3RVLomR�GR�
$ OYR� GHWHUPLQD� SDUD� RQGH� D� FkPHUD� HVWD� DSRQWDGD�� 2 V� YDORUHV� �[ �� \ �� ] � � SDGU} HV� VmR� � �� � � H� � �
UHVSHFWLYDPHQWH�� ' HVWD� IRUPD� D� FkPHUD� HVWi � DSRQWDGD�� LQLFLDOPHQWH�� SDUD� D� RULJHP� GR� VLVWHPD���������
2 �~OWLPR�SDUkPHWUR�p�D�RULHQWDomR�GR�9 HWRU�GH�* LUR�GD�&kPHUD��R�TXDO�LQGLFD�TXDO�R�kQJXOR�GH�
URWDomR� GD� FkPHUD� HP� UHODomR� DR� SODQR� TXH� p� RUWRJRQDO� DR� YHWRU� TXH� SDVVD� SHORV� SRQWRV� GH�
SRVLomR�GD�FkPHUD�H�SRVLomR�GR�DOYR��2 V�YDORUHV�LQLFLDLV�VmR�� ��� �H�� ��UHVSHFWLYDPHQWH�D�[ ��\ �H�] ��
' HVWD� IRUPD��D�FkPHUD�HVWi �FRP�R�FKDPDGR� � XS� �YROWDGR�SDUD�FLPD�H�WHPRV�XPD�LPDJHP�VHP�
LQFOLQDo} HV�ODWHUDLV��7RGDV�HVWDV�RSo} HV�WDPEpP�HVWmR�GLVSRQtYHLV�HP�XPD�EDUUD�GH�VWDWXV�QD�EDVH�
GD� MDQHOD� GH� YLVXDOL] DomR� SDUD� GDU� PDLRU� LQWHUDWLYLGDGH� FRP� R� XVXi ULR�� $ OpP�� GHODV� H[ LVWH� XP�
tFRQH� FRP� XP� GHVHQKR� GD� OHWUD� JUHJD� GHOWD� QD� H[ WUHPLGDGH� LQIHULRU� GLUHLWD� GD� MDQHOD�� R� TXDO�
SHUPLWH�HVWDEHOHFHU�XP�YDORU�QXPpULFR�TXH�p�R�SDVVR�SDUD�D�UD] mR�GH�LQFUHPHQWR�QR�DYDQoR�GRV�
YDORUHV�GH�FRRUGHQDGDV��TXDQGR�XWLOL] DGRV�RV�ERW} HV�GD�EDUUD�GH�VWDWXV�PHQFLRQDGD���

� � =RRP�� ( VWD� RSomR� GHWHUPLQD� D� SUR[ LPLGDGH� RX� DIDVWDPHQWR� GD� FkPHUD� HP� UHODomR� DRV� REMHWRV� QR�
HVSDoR�WULGLPHQVLRQDO��2 �YDORU�SDVVDGR�D�HVWH�SDUkPHWUR�p�XP�IDWRU�GH�SRUFHQWDJHP�QRUPDOL] DGD�
HP�UHODomR�D�GLVWkQFLD�DWXDO�HQWUH�D�FkPHUD�H�RV�REMHWRV��

� � 3DQ��( VWD�RSomR�GHWHUPLQD�RV�GHVORFDPHQWRV�ODWHUDLV�GD�FkPHUD�HP�UHODomR�DRV�REMHWRV�QR�HVSDoR��' D�
PHVPD�IRUPD��HVWD�RSomR�XVD�XPD�UHODomR�GH�SRUFHQWDJHP�QRUPDOL] DGD�GD�SRVLomR�DWXDO�GR�YHWRU�
GH�REVHUYDomR�GRV�REMHWRV��

�

·  0 HQX�9 L6&��
� � 6FDODU�_�&RORU�0 DS� �� ' �SL[ HOV��� ( VWD� RSomR� GHWHUPLQD� TXH� D� HVFROKD� GR� XVXi ULR� IRL� SDUD� R�

HPSUHJR� GD� IHUUDPHQWD� H� WpFQLFD� GH� YLVXDOL] DomR� FRQKHFLGD� FRPR� &RORU� 0 DS�� 2 � 0 ) 69 � WHP�
LPSOHPHQWDGD�� DWp� R� PRPHQWR�� VRPHQWH� HVWD� RSomR� TXH� LQLFLDOL] D� D� i UHD� GH� HGLomR� GH� VFULSW�
PDWHPi WLFR� FRP� DOJXPDV� H[ LJrQFLDV� PtQLPDV� GH� VLQWD[ H�� $ SyV� WDO� LQLFLDOL] DomR� SRGH�VH�
HVWDEHOHFHU�RV�GHPDLV�UHTXLVLWRV�GD�YLVXDOL] DomR�VHJXQGR�R�V��IHQ{ PHQR�V��HVFROKLGR�V���

�

·  0 HQX�5 HQGHU��
� � 6PRRWK� �* RXUDXG��� � ( VWDEHOHFH� R� WLSR� 6PRRWK� SDUD� VHU� R� WLSR� DWXDO� GH� UHQGHULQJ� H�� SRUWDQWR��

SHUPLWLUmR�PDLRU�UHDOLVPR�DRV�REMHWRV�DSyV�R�SURFHVVR�GH�UHQGHULQJ�
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� � $OSKD�_�$OSKD�0 tQLPR��3RGH�VH�LQIRUPDU�R�YDORU�GH�LQWHQVLGDGH�GR�FDQDO�DOID�D�SDUWLU�GH�XP�YDORU�
QRUPDOL] DGR�GH� � �D� � ��8 WLOL] D�VH�R�FDQDO�DOID�SDUD�PDVFDUDU�DV�UHJL} HV� ILOWUDGDV�SHOR� �SURJUDPD�
0 ) 69 �QR�HVWXGR�GH�FDVR�HVFROKLGR��SDUD�HVWD�GLVVHUWDomR��

� � ' LVSOD\ �3UHYLHZ��( VWD�RSomR�PDQWpP�D�MDQHOD�GH�YLVXDOL] DomR��FRPR�XPD�SHTXHQD�MDQHOD�SUHVD�QR�
FDQWR�LQIHULRU�GLUHLWR�GR�' HVNWRS�GR�0 ) 69 ���

� � ' LVSOD\ �) LQDO�� ( VWD�RSomR�OLEHUWD�D�MDQHOD�GH�YLVXDOL] DomR��WRUQDQGR�D�XPD�MDQHOD�LQGHSHQGHQWH�GD�
MDQHOD�SULQFLSDO�GR�DSOLFDWLYR��' HVWD�IRUPD�SRGH�VH�PD[ LPL] i �OD�RX�GDU�DOJXP�WDPDQKR�HVSHFtILFR�
SDUD�HOD��&RPR�HVWD�MDQHOD�QmR�WHP�XP�FRPSRUWDPHQWR�H[ DWDPHQWH�FRPR�MDQHOD�WRWDOPHQWH�ILOKD�H�
QHP�FRPR�MDQHOD�WRWDOPHQWH�LQGHSHQGHQWH��IRL�FKDPDGD�GH�MDQHOD�DGRWDGD��( QTXDQWR�D�MDQHOD�HVWi �
SUHVD� j � MDQHOD� SULQFLSDO�� FRPSRUWD�VH� FRPR� XPD� MDQHOD� ILOKD�H� DSyV� VXD� OLEHUDomR�� FRPSRUWD�VH�
FRPR� XPD� MDQHOD� LQGHSHQGHQWH�� 1 R� SULPHLUR� FDVR� p� GHVLJQDGD� FRPR� ' LVSOD\ � 3UHYLHZ� H� QR�
VHJXQGR�FDVR�FRPR�' LVSOD\ �) LQDO��

� � 5HVROXomR��( VWmR�GLVSRQtYHLV�DOJXQV�WDPDQKRV�HP�SL[ HOV�SDUD�D�MDQHOD�GH�YLVXDOL] DomR��TXDQGR�D�HVWD�
HVWLYHU� OLYUH�� D� VDEHU�� � � � [ � � � �� � � � [ � � � �� � � � [ � � � �� � � � [ � � � �� � � � [ � � � �� � � � [ � � � � H� � � � � [ � � � ��
( VWHV�WDPDQKRV�IRUDP�HVFROKLGRV��SRUTXH�HVWmR�HQWUH�RV�PDLV�XWLOL] DGRV�HP�DSOLFDo} HV�0 XOWLPtGLD�
H� VDtGDV� GH� LPDJHP� SDUD� 79 �� $ OpP� GHVWHV� WDPDQKRV� SUHHVWDEHOHFLGRV� SRGHP� VHU� FRQILJXUDGRV�
RXWURV�SHOR�XVXi ULR��DWUDYpV�GD�RSomR�2 XWUD��

�

·  0 HQX�$ MXGD��
� � 6REUH��&KDPD�XPD�MDQHOD�FRP�LQIRUPDo} HV�VREUH�R�VRIWZDUH�H�LQIRUPDo} HV�GH�DMXGD�DR�XVXi ULR��

�
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$ 1 ( ; 2 �� �� �&Ï ' , * 2 6�) 2 1 7( �

2 V� IRQWHV� DSUHVHQWDGRV� DTXL� WrP� R� FDUi WHU� DSHQDV� LOXVWUDWLYR�� QmR� VHQGR�� PXLWDV�

YH] HV��FRPHQWDGDV�DV�VXDV�OLQKDV�GH�FyGLJR��

�
D�� $ UTXLYR�IRQWH�HP�OLQJXDJHP�/ ,3�UHIHUHQWH�DR�FyGLJR�XVDGR�j �YLVXDOL] DomR�GR�IHQ{ PHQR�

HVFROKLGR�FRPR�HVWXGR�GH�FDVR��H�TXH�IRL�FRQYHUWLGR�D�SDUWLU�GR�WH[ WR�HP�0 DWK6FULSW��
�
�
r eal  T[ 30] [ 30]  
r eal  P,  x,  L,  Ti nf ,  To,  Tet a,  m 
r eal  _xi ,  _xf ,  _xn,  _xp,  _yi ,  _yf ,  _yn,  _yp,  _i ,  _j ,  _cor  
L    <-  0. 184 
Ti nf  <-  29. 5 
_xi   <-  4. 55 
_xf   <-  27. 6 
_xn  <-  30- 1 
_xp  <-  ( _xf - _xi ) / _xn 
_yi   <-  0 
_yf   <-  L 
_yn  <-  30- 1 
_yp  <-  ( _yf - _yi ) / _yn 
_cor  <-  1 
_xf   <-  _xf  + _xp/ 4 
_yf   <-  _yf  + _yp/ 4 
REGI STRE_SV 0,  0,  0,  0  #Regi st r o da i nst ânci a e t i po de f er r ament a de v i sual i zação 
_i    <-  - 1 
par a P <-  _xi  at e _xf  passo _xp 
    _i    <-  _i +1 
    _j    <-  0 
    REGI STRE_SV 0,  0,  1,  _i         # r egi st r o da var i ável  cont ador a dos pont os em x 
    To   <-  72. 01223159* l n( 0. 03815367* P+1) +Ti nf  
    Tet a <-  To -  Ti nf  
    M    <-  0. 5474* l n( 0. 9262* Tet a+1)  + Tet a^2/ ( 574. 0444* exp( Tet a^2/ 132. 25) )   
            + 3. 5765 
    par a x <-  _yi  at e _yf  passo _yp 
        REGI STRE_SV 0,  0,  2,  _j     # r egi st r o da var i ável  cont ador a dos pont os em y 
        _cor  <-  0 
        se ( L- acosh( cosh( L* m) * ( 45. 0- Ti nf ) / Tet a) / m>x  e  
            x>L- acosh( cosh( L* m) * ( 60. 0- Ti nf ) / Tet a) / m)  ent ao 
                  _cor  <-  1 
        f i mse 
        T[ _i ] [ _j ]  <-  Ti nf  + Tet a* cosh( m* ( L- x) ) / cosh( m* L)  
        REGI STRE_SV 0,  0,  3,  _cor        # r egi st r o que f i l t r a os val or es de T[ x] [ y]  
        REGI STRE_SV 0,  0,  4,  T[ _i ] [ _j ]              # r egi st r o da var i ável  pr i nci pal  
        _j    <-  _j +1 
    f i mpar a 
f i mpar a 
f i m 
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E�� $ UTXLYR�IRQWH�FDEHoDOKR���K��GD�XQLGDGH�TXH�GHVFUHYH�DV�FODVVHV�GH�YLVXDOL] DomR��
�
/ / - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - -  
#i f ndef  Cl assesSVH 
#def i ne Cl assesSVH 
 
 
/ / - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - -  
#i ncl ude <Cl asses. hpp> 
#i ncl ude <Cont r ol s. hpp> 
#i ncl ude <St dCt r l s. hpp> 
#i ncl ude <For ms. hpp> 
#i ncl ude <Ext Ct r l s. hpp> 
#i ncl ude " OpenGL. h"  
 
 
/ / - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - -  
 
 
s t r uct  pt oCM 
{  
    char       st at us_cor ;  / /  r ef er ent e a var i � vel  _cor  do pseudoc� di go 
    f l oat      pz;          / /  coor denada z cal cul ada da v i sual i zação 
    GLubyt e   pcor [ 4] ;     / /  cor es RGBA ut i l i zadas par a cada pont o 
} ;  
 
 
c l ass Col or MapCl ass 
{  
  pr i vat e:  
    f l oat   mai or _z,  menor _z,  xi ,  x f ,  xp,  xn,  y i ,  y f ,  yp,  yn;  
    i nt     i ,  j ;               / /  i nf or mam qual  o pont o no moment o 
    pt oCM  * pont o;              / /  pont ei r o a ser  al ocado di nami cament e 
  publ i c:          / /  at r i but os públ i cos 
    GLenum pr i m;                / /  t i po de pr i mi t i va ut i l i zada no Col or  Map 
                               / /  GL_LI NE_LOOP ou GL_TRI ANGLES 
    bool    bor da;               / /  ar est a comum ent r e f aces v i sí vel  ou não 
 
                  / /  mét odos públ i cos 
    bool         t r anscr i t or ( TMemo * SMCod,  TMemo * SPCod) ; / / Scr . Mat em=>Pseudo 
    voi d        r eg_f ai xa_cor es( voi d) ;  
    voi d        r eg_cor es( voi d) ;  
    voi d        r eg_var _xi ( f l oat  _xi )  { x i  = _xi ; } ;       / /  I NLI NE 
    voi d        r eg_var _xf ( f l oat  _xf )  { xf  = _xf ; } ;       / /  I NLI NE 
    voi d        r eg_var _xp( f l oat  _xp)  { xp = _xp; } ;       / /  I NLI NE 
    voi d        r eg_var _xn( f l oat  _xn)  { xn = _xn; } ;       / /  I NLI NE 
    voi d        r eg_var _yi ( f l oat  _yi )  { y i  = _yi ; } ;       / /  I NLI NE 
    voi d        r eg_var _yf ( f l oat  _yf )  { yf  = _yf ; } ;       / /  I NLI NE 
    voi d        r eg_var _yp( f l oat  _yp)  { yp = _yp; } ;       / /  I NLI NE 
    voi d        r eg_var _yn( f l oat  _yn)  { yn = _yn; } ;       / /  I NLI NE 
    voi d        r eg_i nd_i ( i nt  _i )      { i   =  _i ; } ;       / /  I NLI NE 
    voi d        r eg_i nd_j ( i nt  _j )      { j   =  _j ; } ;       / /  I NLI NE 
    voi d        r eg_st at us_cor ( char  _st at us_cor )         / /  I NLI NE 
                    {  pont o[ i * ( i nt ) ( xn+1)  + j ] . st at us_cor  = _st at us_cor ;  } ;  
    voi d        r eg_pont o( f l oat  zcoor d) ;  
    bool         al oca_pont os( voi d) ;  
    voi d        desal oca_pont os( voi d) ;  
    i nt          St r Tok( TMemo * st r ,  i nt  i ndi ce,  Ansi St r i ng st r busca) ;  
    Ansi St r i ng  Del Br ancos( Ansi St r i ng st r ) ;  
    Ansi St r i ng  Del Al l Br ancos( Ansi St r i ng st r ) ;  
    Ansi St r i ng  Subst Vi r gPt o( Ansi St r i ng st r ) ;  
    voi d        t abel ar _f i l ( TMemo * SMCod) ;  
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                  / /  mét odos que r et or nam val or es 
    f l oat        r et _var _xi ( voi d)  {  r et ur n x i ;  }           / /  I NLI NE 
    f l oat        r et _var _xf ( voi d)  {  r et ur n xf ;  }           / /  I NLI NE 
    f l oat        r et _var _xp( voi d)  {  r et ur n xp;  }           / /  I NLI NE 
    f l oat        r et _var _xn( voi d)  {  r et ur n xn;  }           / /  I NLI NE 
    f l oat        r et _var _yi ( voi d)  {  r et ur n y i ;  }           / /  I NLI NE 
    f l oat        r et _var _yf ( voi d)  {  r et ur n yf ;  }           / /  I NLI NE 
    f l oat        r et _var _yp( voi d)  {  r et ur n yp;  }           / /  I NLI NE 
    f l oat        r et _var _yn( voi d)  {  r et ur n yn;  }           / /  I NLI NE 
    pt oCM       r et _pt oCM( i nt  i ,  i nt  j )   
                    {  r et ur n pont o[ i * ( i nt ) ( xn+1)  + j ] ;  }  / /  I NLI NE 
} ;  
/ / - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - -  
ext er n Col or MapCl ass * CM;  / /  i nst ânci a de uma f er r ament a Col or  Map na RAM 
ext er n bool  SV_CM;  
/ / - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - -  
#endi f  
 
 

F�� $ UTXLYR�&� � �� �FSS��GD�XQLGDGH�TXH�WUDWD�DV�H[ FHo} HV�HP�SURJUDPDV�/ ,3��
 
 
/ / - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - -  
#i ncl ude <vcl . h> 
#pr agma hdr st op 
 
#i ncl ude " Excecoes. h"  
 
/ / - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - -  
#pr agma package( smar t _i ni t )  
 
doubl e mat h_er r o;  
bool    DEPURACAO = f al se;  
 
char  * t abel a_excecoes[ ]  = 
{  
   " <OK>:  Sem Er r os! " ,  
   " <SI NTAXE>:  Er r o Ger al  de Si nt axe! " ,  
   " <SI NTAXE>:  Er r o de Par ent eses,  Chaves ou Col chet es n� o Bal anceados! " ,  
   " <SEMÂNTI CO>:  Er r o por  Expr ess� o ou C� di go I nexi st ent es ou I nv� l i dos! " ,  
   " <ALOCAÇÃO>:  Er r o na Al ocaç� o de Mem� r i a! " ,  
   " <I DENTI FI CADOR>:  Er r o no Nome I dent i f i cador  de Var i � vel ,  et c. ! " ,  
   " <CRI AÇÃO DE I DENTI FI CADOR>:  Er r o na Tent at i va de Cr i aç� o de Var i � vel ! " ,  
   " <DI MENSÃO>:  Er r o no Tamanho de Var i � vel  na Mem� r i a.  Tamanho For a de Fai xa! " ,  
   " <ATRI BUI ÇÃO>:  Er r o na Tent at i va de Aval i aç� o de uma Var i � vel  ou At r i bui ç� o de  
                  Val or  a uma Var i � vel ! " ,  
   " <LABEL I NEXI STENTE>:  Er r o na Chamada de Li nha n� o Rot ul ada! " ,  
   " <LABEL REPETI DO>:  Er r o em C� di go com Mai s de Uma Ocor r ênci a do Mesmo R� t ul o! " ,  
   " <OVERFLOW DE PI LHA>:  Er r o pel a Ul t r apassagem do Li mi t e Super i or  de Pi l ha! " ,  
   " <UNDERFLOW DE PI LHA>:  Er r o pel a Ul t r apassagem do Li mi t e I nf er i or  de Pi l ha! " ,  
   " <EXTENSÃO I NVÁLI DA>:  Er r o no Nome de Ar qui vo.  Ext ens� o I nv� l i da! " ,  
   " <CRI AÇÃO DE ARQUI VO>:  Er r o na Tent at i va de Cr i ar  um Ar qui vo! " ,  
   " <ABERTURA DE ARQUI VO>:  Er r o na Tent at i va de Abr i r  um Ar qui vo! " ,  
   " <CABEÇALHO EM SCRI PT MATEMÁTI CO>:  Er r o no Cabeçal ho do Scr i pt ! " ,  
   " <PARAMETRI ZAÇÃO I NCOMPLETA>:  Er r o na Quant i dade de Ar qgument os! " ,  
   " <REGI STRO DE VI SUALI ZAÇÃO>:  Er r o pel a Fal t a de Regi st r o de Dados! "  
} ;  
 
/ /  most r a uma mensagem de er r o conf or me um codi go passado 
voi d mens_er r o( i nt  er r o,  char  * pr ompt )  
{  
   i f ( er r o)  
      Appl i cat i on- >MessageBox( t abel a_excecoes[ er r o] ,  pr ompt ,  MB_OK) ;  
   el se 
      Appl i cat i on- >MessageBox( t abel a_excecoes[ er r o] ,  " Sem Er r os" ,  MB_DEFBUTTON1) ;  
}  
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G�� $ UTXLYR�FDEHoDOKR���K��GDV�FODVVHV�GD�XQLGDGH�TXH�WUDWD�GRV�LGHQWLILFDGRUHV�GHFODUDGRV�
SHOR�XVXi ULR�HP�FyGLJR�HVFULWR�HP�/ ,3��

 
#i f ndef  ar v_avl 2H 
#def i ne ar v_avl 2H 
/ *  
  i dxvar  e cal cul ado com base no nome ( st r i ng)  da var i � vel .  
  Sao consi der ados soment e os 4 ( quat r o)  pr i mei r os car act er es.  
  Assi m:  1o.  car act er e na f ai xa de A. . Z,  a. . z e o car act er e de ' _'  
      ( 53 possi vei s s i mbol os)  
         2o. ,  3o.  e 4o.  car act er es na f ai xa de A. . Z,  a. . z, ' _'  e 0. . 9 
      ( 63 poss¡ vei s car act er es por  posi cao)  
         Temos um t ot al  de mai s de 53* 63* 63* 63 = 13. 252. 491 i ndi ces 
         de i dent i f i cador es,  sendo que uma mat r i z  ocupa um � ni co í ndi ce 
         sao mai s de 13. 252. 491,  por que podemos t er  var i � vei s usando 
         soment e um car act er e,  ou soment e doi s,  ou soment e t r ês,  ou t odos 
         os car act er es da st r i ng 
  exempl os:  
  ABE1 = 1o.  = 65,  2o.  = 66,  3o.  = 69 e 4o.  = 49 
* /  
 
#def i ne  STRI NGT    0x00 / /  bi n = 0000 0000       n� o i mpl ement ada 
#def i ne  DOUBLE    0x01 / /  bi n = 0000 0001 
#def i ne  MXSTRI NG   0x80 / /  bi n = 1000 0000       n� o i mpl ement ada   
#def i ne  MXDOUBLE    0x81 / /  bi n = 1000 0001 
 
/ /  def i ni cao de t i po 
t ypedef  unsi gned char  UCHAR;  
t ypedef  unsi gned i nt   ULI NT;  
 
c l ass uvar s / /  CLASSE QUE CONTROLA UM NÓ NA � RVORE 
{  
  pr i vat e:  / /  at r i but os pr i vados 
      ULI NT i dxvar ;    / / i ndi ce da var i avel  e chave de busca da ar vor e 
      voi d  * p_dado;   / / val or  da var i avel  
      ULI NT * i mat r ;    / / t abel a de f at or es.  Conver sao de i ndi ces de mat r i zes 
      ULI NT di mensao;  / / quant as di mensoes t em a mat r i z  da esquer dap/ di r ei t a 
      ULI NT t am;       / /  t amanho em byt es do el ement o na memor i a 
      UCHAR t i po_var ;  / / xyyyyyy0 = st r i ng onde x:  x=0 si ngul ar  ou 1=mat r i z  
                      / /  os bi t s y nao i mpor t am 
                      / / xyyyyyy1=numer i ca onde y=( 0 ou 1)  e x i dem ant er i or  
                      / /  os bi t s y per mi t em subt i pos ( i nt , r eal  s i mpl es, et c)  
                      / / x0000001=doubl e em l i nguagem C 
                      / /  exempl os:  00000001 = numer o doubl e si mpl es 
                      / /            10000001 = mat r i z de doubl es 
                      / /            00000011 = ( poder i a ser )  f l oat  si mpl es 
                      / /            10000011 = ( poder i a ser )  mat r i z  de f l oat s 
  publ i c:  / /  ser v i � os p� bl i cos 
      i nt    conf i g_var ( voi d * ,  UCHAR,  ULI NT,  UCHAR * ) ;  
      voi d  * r et or na_var ( voi d) ;  
      ULI NT r et or na_i dx( voi d) ;  
      UCHAR r et or na_t i po( voi d)      {  r et ur n t i po_var ;  } ;  
      ULI NT r et or na_t am( voi d)       {  r et ur n t am;       } ;  
      ULI NT r et or na_di m( voi d)       {  r et ur n di mensao;  } ;  
      ULI NT r et or na_i mat r ( ULI NT i )  {  r et ur n * ( i mat r +i ) ;  } ;  
      voi d  at r i bui _var ( char  * ,  ULI NT) ;  
     / /  voi d  mens_er r o( i nt ) ;  
      bool   copi e( uvar s * ,  uvar s * ,  ULI NT,  ULI NT * ) ;  
      bool   sal var _var ( uvar s * * ,  uvar s * ,  ULI NT ndi =0,  ULI NT * di =NULL) ;  
      voi d  desal oque_pt r _di mensoes( voi d) ;  
      / /  f un� ões auxi l i ar es de uso da cl asse ar v 
      voi d  r emove_no( uvar s * ) ;  
      i nt    compar a( uvar s * ,  uvar s * ) ;  
      / /  bool   al guma_f uncao_t r av( ar v_t ) ;  / /  at i var  quando necess� r i a 
 
} ;  
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#def i ne ar v_t  uvar s *  
 
c l ass ar v / /  CLASSE QUE CONTROLA A � RVORE UTI LI ZADA PARA MAPEAR I DENTI FI CADORES 
{  
  / /  at r i but os pr i vados 
      ar v * ar v_l ,  * ar v_r ;  
      shor t  ar v_b;  
      ar v_t  ar v_p;  
      / /   voi d  * t ag;  / /  campo de l i vr e uso ( usado par a o pt r  de um campo p_dado em 
ar v_t )  
 
  / /  ser v i cos pr i vados 
      bool   ar v_i ns_bal ancei a( ar v * * ,  ar v_t ,  bool  * ) ;  
      i nt    ar v_del _bal ancei a( ar v * * ,  ar v_t ,  bool  * ,  bool  * ) ;  
      voi d  ar v_del _bal ancei a_aux( ar v * * ,  bool  * ,  ar v * * ,  bool  * ) ;  
      voi d  ar v_bal _L( ar v * * ,  bool  * ) ;  
      voi d  ar v_bal _R( ar v * * ,  bool  * ) ;  
      / /  pont ei r os de ser v i cos pr i vados e auxi l i ar es 
 
  publ i c:  / /  ser v i cos publ i cos 
      ar v( voi d) ;   / /  const r ut or  da cl asse � r vor e 
      ~ar v( voi d) ;  / /  dest r ut or   da cl asse � r vor e 
 
      ar v   * r et or na_l ( ar v * ) ;  
      ar v   * r et or na_r ( ar v * ) ;  
      ar v_t   r et or na_p( ar v * ) ;  
 
      voi d   ar v_i ni t ( ar v * * ) ;  
      ar v_t   ar v_busca( ar v * * ,  ar v_t ) ;  
      bool    ar v_i ncl ui ( ar v * * ,  ar v_t ) ;  
      i nt     ar v_el i mi na( ar v * * ,  ar v_t ) ;  
      voi d   ar v_desal oca_ar vor e( ar v * * ) ;  
      / / bool  ar v_t r av( ar v * * ) ;   / /  at i var  quando necess� r i o 
} ;  
#endi f  
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/ / - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - -  
#i f ndef  Tel aSai daVi sH 
#def i ne Tel aSai daVi sH 
/ / - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - -  
#i ncl ude <Cl asses. hpp> 
#i ncl ude <Cont r ol s. hpp> 
#i ncl ude <St dCt r l s. hpp> 
#i ncl ude <For ms. hpp> 
#i ncl ude <Menus. hpp> 
#i ncl ude " mwaj peg. hpp"  
#i ncl ude <Ext Ct r l s. hpp> 
#i ncl ude " OpenGL. h"  
#i ncl ude <Di al ogs. hpp> 
#i ncl ude <But t ons. hpp> 
#i ncl ude <ComCt r l s. hpp> 
#i ncl ude <Tool Wi n. hpp> 
/ / - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - -  
c l ass Tf r mVi sual i zacao :  publ i c  TFor m 
{  
__publ i shed:  / /  I DE- managed Component s 
    TPopupMenu * mnuPopI magem;  
    TMenuI t em  * mnuPopAbr i r I magem;  
    TMenuI t em  * mnuPopSal var I magem;  
    TMenuI t em  * N1;  
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    TMenuI t em  * mnuPopI mpr i mi r I magem;  
    TMenuI t em  * N2;  
    TMenuI t em  * mnuPopSai r daVi sual i zacao;  
    TMenuI t em  * mnuPopFechar I magem;  
    TMenuI t em  * mnuPopPr i nt er Set up;  
    TMenuI t em  * mnuEscal adoFr amebuf f er ;  
    TMenuI t em  * mnuPopPr opor ci onal ;  
    TMenuI t em  * mnuPopDesf or mat ada;  
    TMenuI t em  * mnuPopPr eencher Pagi na;  
    TMenuI t em  * mnuPopRender i zar ;  
    TI mage     * PopI magem;  
    TI mage     * i cone;  
    TOpenDi al og * PopAbr i r Di al ogo;  
    TSaveDi al og * PopSal vaDi al ogo;  
    TPr i nt Di al og * PopPr i nt ;  
    TPr i nt er Set upDi al og * PopPr i nt er Set up;  
    TTool Bar  * Bar r adeTi t ul o;  
    TSt at i cText  * Ti t ul o;  
    TSpl i t t er  * Spl i t t er 1;  
    TSpl i t t er  * Spl i t t er 2;  
    TSpl i t t er  * Spl i t t er 3;  
    TTi mer  * Ti mer 1;  
 
    TOpenGL * OpenGL1;              / /  OBJETO QUE REPRESENTA A JANELA DE VI SUALI ZA� � O 
 
    TPanel  * Panel 1;  
    TEdi t  * edt X;  
    TEdi t  * edt Y;  
    TEdi t  * edt Z;  
    TGr oupBox * Gr oupBox1;  
    TBi t Bt n * edt Xc;  
    TBi t Bt n * edt Yc;  
    TBi t Bt n * edt Zc;  
    TGr oupBox * Gr oupBox2;  
    TBi t Bt n * edt Xa;  
    TBi t Bt n * edt Ya;  
    TBi t Bt n * edt Za;  
    TGr oupBox * Gr oupBox3;  
    TBi t Bt n * edt Xup;  
    TBi t Bt n * edt Yup;  
    TBi t Bt n * edt Zup;  
    TBi t Bt n * edt Del t a;  
    voi d __f ast cal l  mnuPopSal var I magemCl i ck( TObj ect  * Sender ) ;  
    voi d __f ast cal l  mnuPopAbr i r I magemCl i ck( TObj ect  * Sender ) ;  
    voi d __f ast cal l  mnuPopFechar I magemCl i ck( TObj ect  * Sender ) ;  
    voi d __f ast cal l  mnuPopSai r daVi sual i zacaoCl i ck( TObj ect  * Sender ) ;  
    voi d __f ast cal l  mnuPopI mpr i mi r I magemCl i ck( TObj ect  * Sender ) ;  
    voi d __f ast cal l  mnuPopPr i nt er Set upCl i ck( TObj ect  * Sender ) ;  
    voi d __f ast cal l  mnuPopPr opor ci onal Cl i ck( TObj ect  * Sender ) ;  
    voi d __f ast cal l  mnuPopDesf or mat adaCl i ck( TObj ect  * Sender ) ;  
    voi d __f ast cal l  mnuPopPr eencher Pagi naCl i ck( TObj ect  * Sender ) ;  
    voi d __f ast cal l  For mAct i vat e( TObj ect  * Sender ) ;  
    voi d __f ast cal l  For mResi ze( TObj ect  * Sender ) ;  
    voi d __f ast cal l  For mCl i ck( TObj ect  * Sender ) ;  
    voi d __f ast cal l  For mPai nt ( TObj ect  * Sender ) ;  
    voi d __f ast cal l  Ti mer 1Ti mer ( TObj ect  * Sender ) ;  
    voi d __f ast cal l  For mCl ose( TObj ect  * Sender ,  TCl oseAct i on &Act i on) ;  
    voi d __f ast cal l  Ti t ul oDbl Cl i ck( TObj ect  * Sender ) ;  
    voi d __f ast cal l  edt XEnt er ( TObj ect  * Sender ) ;  
    voi d __f ast cal l  edt XcKeyUp( TObj ect  * Sender ,  WORD &Key,  TShi f t St at e Shi f t ) ;  
    voi d __f ast cal l  edt YcKeyUp( TObj ect  * Sender ,  WORD &Key,  TShi f t St at e Shi f t ) ;  
    voi d __f ast cal l  edt ZcKeyUp( TObj ect  * Sender ,  WORD &Key,  TShi f t St at e Shi f t ) ;  
    voi d __f ast cal l  edt XaKeyUp( TObj ect  * Sender ,  WORD &Key,  TShi f t St at e Shi f t ) ;  
    voi d __f ast cal l  edt YaKeyUp( TObj ect  * Sender ,  WORD &Key,  TShi f t St at e Shi f t ) ;  
    voi d __f ast cal l  edt ZaKeyUp( TObj ect  * Sender ,  WORD &Key,  TShi f t St at e Shi f t ) ;  
    voi d __f ast cal l  edt XCl i ck( TObj ect  * Sender ) ;  
    voi d __f ast cal l  edt YCl i ck( TObj ect  * Sender ) ;  
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    voi d __f ast cal l  edt ZCl i ck( TObj ect  * Sender ) ;  
    voi d __f ast cal l  edt ZupKeyUp( TObj ect  * Sender ,  WORD &Key,  TShi f t St at e Shi f t ) ;  
    voi d __f ast cal l  edt XupKeyUp( TObj ect  * Sender ,  WORD &Key,  TShi f t St at e Shi f t ) ;  
    voi d __f ast cal l  edt YupKeyUp( TObj ect  * Sender ,  WORD &Key,  TShi f t St at e Shi f t ) ;  
    voi d __f ast cal l  edt XcCl i ck( TObj ect  * Sender ) ;  
    voi d __f ast cal l  edt XaCl i ck( TObj ect  * Sender ) ;  
    voi d __f ast cal l  edt XupCl i ck( TObj ect  * Sender ) ;  
    voi d __f ast cal l  edt Del t aCl i ck( TObj ect  * Sender ) ;  
 
    / /  event os do component e OpenGL 
    voi d __f ast cal l  OpenGL1GLI ni t ( TObj ect  * Sender ) ;   / /  MÉTODO APRESENTADO A SEGUI R 
    voi d __f ast cal l  OpenGL1GLPai nt ( TObj ect  * Sender ) ;  / /  MÉTODO APRESENTADO A SEGUI R 
    voi d __f ast cal l  OpenGL1Resi ze( TObj ect  * Sender ) ;   / /  MÉTODO APRESENTADO A SEGUI R 
    voi d __f ast cal l  OpenGL1Cl i ck( TObj ect  * Sender ) ;    / /  MÉTODO APRESENTADO A SEGUI R 
 
pr i vat e:  / /  User  decl ar at i ons 
publ i c :   / /  User  decl ar at i ons 
    __f ast cal l  Tf r mVi sual i zacao( TComponent *  Owner ) ;  
    voi d __f ast cal l  ChamaPopAbr i r I magem( TObj ect  * Sender ) ;  
    voi d __f ast cal l  ChamaPopI mpr i mi r I magem( TObj ect  * Sender ) ;  
    voi d __f ast cal l  ChamaPopPr i nt er Set up( TObj ect  * Sender ) ;  
    / /  ser v i � os r el aci onados ao component e OpenGL OpenGL1 
    voi d __f ast cal l  Di spl ayObj et os( voi d) ;             / /  MÉTODO APRESENTADO A SEGUI R 
} ;  
/ / - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - -  
ext er n PACKAGE Tf r mVi sual i zacao * f r mVi sual i zacao;  
ext er n GLdoubl e xc, yc, zc,  xa, ya, za,  xup, yup, zup;  
ext er n GLf l oat   x l ef t , xr i ght ,  ybot t om, yt op,  znear , zf ar ;  
ext er n GLf l oat   pf ovy,  pznear , pzf ar ;  
ext er n GLf l oat   x_scal e,  y_scal e,  z_scal e;  
/ / - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - -  
#endi f  
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voi d __f ast cal l  Tf r mVi sual i zacao: : Di spl ayObj et os( voi d)  
{  
  i f ( CM)  / /  exi st e uma i nst ânci a de Col or  Map 
  {       / /  cr i a a mal ha do Col or  Map 
         / /  CM- >r et _pt oCM( x, y) ;  / /  acesso a um pont o do Col or  Map 
 
     i nt    i ,  j ,  xn,  yn;  
     f l oat  x,  y,  dx,  dy;  
 
     / /  capt ur a dados do obj et o da cl asse v i sual i zador a 
     i f ( Aval - >mnuMal haPont os- >Checked)  CM- >pr i m = GL_POI NTS;  
     i f ( Aval - >mnuMal haLi nhas- >Checked)  CM- >pr i m = GL_LI NE_LOOP;  
     i f ( Aval - >mnuMal haFaces- >Checked)   CM- >pr i m = GL_TRI ANGLES;  
     CM- >bor da = Aval - >mnuBor daCompar t i l hadaApar ent e- >Checked;  
     x   = CM- >r et _var _xi ( ) ;       / /  mar ca val or  i ni c i al  par a o ei xo dos x 
     xn = ( i nt ) CM- >r et _var _xn( ) ;  / /  mar ca quant i dade de pont os em x 
     dx = CM- >r et _var _xp( ) ;       / /  t axa de var i a� � o em x 
     yn = ( i nt ) CM- >r et _var _yn( ) ;  / /  mar ca quant i dade de pont os em y 
     dy = CM- >r et _var _yp( ) ;       / /  t axa de var i a� � o em y 
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     f or ( i =0;  i <xn;  i ++)  / /  cr i a a super f í c i e a ser  v i sual i zada – t odos os pont os 
     {  
        y   = CM- >r et _var _yi ( ) ;    / /  mar ca val or  i ni c i al  par a o ei xo dos y 
        f or ( j =0;  j <yn;  j ++)  
        {  
            / /  f az a f ace i nf er i or  esquer da ( GL_TRI ANGLES)  ou f az quadr i l � t er o 
            / /  c i c l o de const r u� � o sent i do ant i hor � r i o 
            gl Begi n( CM- >pr i m) ;  
                / /  pr i mei r o pont o da f ace i nf er i or  em um pl ano xy 
                / /  pont o i nf er i or  esquer do em um pl ano xy 
                gl Col or 4ubv( CM- >r et _pt oCM( i ,  j +1) . pcor ) ;                  / /  COR 
                gl Ver t ex3f ( x,  y+dy,  CM- >r et _pt oCM( i ,  j +1) . pz) ;            / /  PONTO 
                / /  segundo pont o da f ace i nf er i or  em um pl ano xy 
                / /  pont o super i or  esquer do em um pl ano xy 
                gl Col or 4ubv( CM- >r et _pt oCM( i ,  j ) . pcor ) ;                    / /  COR 
                gl Ver t ex3f ( x,  y,  CM- >r et _pt oCM( i ,  j ) . pz) ;                 / /  PONTO 
                i f ( CM- >pr i m == GL_TRI ANGLES)  
                    i f ( CM- >bor da)  gl EdgeFl ag( GL_TRUE) ;  
                    el se          gl EdgeFl ag( GL_FALSE) ;  
                i f ( CM- >pr i m==GL_LI NE_LOOP)  / /  quadr i l � t er o,  mai s um vér t i ce 
                {    / /  t er cei r o pont o da f ace de um quadr i l � t er o 
                    / /  pont o super i or  di r ei t o em um pl ano xy 
                    gl Col or 4ubv( CM- >r et _pt oCM( i +1,  j ) . pcor ) ;              / /  COR 
                    gl Ver t ex3f ( x+dx,  y,  CM- >r et _pt oCM( i +1,  j ) . pz) ;        / /  PONTO 
                }  
                / /  t er cei r o pont o se f ace t r i angul ar  i nf er i or  em um pl ano xy ou 
                   / /  quar t o pont o se f ace de um quadr i l � t er o 
                / /  pont o i nf er i or  di r ei t o em um pl ano xy 
                gl Col or 4ubv( CM- >r et _pt oCM( i +1,  j +1) . pcor ) ;                / /  COR 
                gl Ver t ex3f ( x+dx,  y+dy,  CM- >r et _pt oCM( i +1,  j +1) . pz) ;       / /  PONTO 
                i f ( CM- >pr i m == GL_TRI ANGLES)  gl EdgeFl ag( GL_TRUE) ;  
            gl End( ) ;  
            / /  f az out r o t r i angul o ( se GL_TRI ANGLES)  par a compl et ar  um quadr i l .  
            i f ( CM- >pr i m! =GL_LI NE_LOOP)  
            {  
                / /  c i c l o de const r u� � o sent i do ant i hor � r i o 
                gl Begi n( CM- >pr i m) ;  
                    / /  pr i mei r o pont o da f ace super i or  em um pl ano xy 
                    gl Col or 4ubv( CM- >r et _pt oCM( i +1,  j ) . pcor ) ;              / /  COR 
                    gl Ver t ex3f ( x+dx,  y,  CM- >r et _pt oCM( i +1,  j ) . pz) ;        / /  PONTO 
                    / /  segundo pont o da f ace super i or  em um pl ano xy 
                    gl Col or 4ubv( CM- >r et _pt oCM( i +1,  j +1) . pcor ) ;            / /  COR 
                    gl Ver t ex3f ( x+dx,  y+dy,  CM- >r et _pt oCM( i +1,  j +1) . pz) ;   / /  PONTO 
                    i f ( CM- >pr i m == GL_TRI ANGLES)  
                        i f ( CM- >bor da)  gl EdgeFl ag( GL_TRUE) ;  
                        el se          gl EdgeFl ag( GL_FALSE) ;  
                    / /  t er cei r o pont o da f ace super i or  em um pl ano xy 
                    gl Col or 4ubv( CM- >r et _pt oCM( i ,  j ) . pcor ) ;                / /  COR 
                    gl Ver t ex3f ( x,  y,  CM- >r et _pt oCM( i ,  j ) . pz) ;             / /  PONTO 
                    i f ( CM- >pr i m == GL_TRI ANGLES)  gl EdgeFl ag( GL_TRUE) ;  
                gl End( ) ;  
            }  
            y  += dy;  
        }  
        x  += dx;  
     }  
  }  
}  
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voi d __f ast cal l  Tf r mVi sual i zacao: : OpenGL1GLI ni t ( TObj ect  * Sender )  
{  
   gl Enabl e( GL_BLEND) ;  
   gl Bl endFunc( GL_SRC_ALPHA,  GL_ONE_MI NUS_SRC_ALPHA) ;  
   gl ShadeModel ( GL_SMOOTH) ;     / /  est i l o de r ender i za� � o i ni c i al  
}  
/ / - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - -  
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voi d __f ast cal l  Tf r mVi sual i zacao: : OpenGL1GLPai nt ( TObj ect  * Sender )  
{  
   GLf l oat  di st _xyz=30. 0;  / / sqr t ( ( xc- xa) * ( xc- xa) +( yc- ya) * ( yc- ya) +( zc- za) * ( zc- za) ) ;  
   gl Cl ear ( GL_COLOR_BUFFER_BI T) ;  
   gl LoadI dent i t y( ) ;  
   gl uLookAt ( xc, yc, zc,  xa, ya, za,  xup, yup, zup) ;  
 
   / /  pl ot a se necess� r i o os ei xos x,  y,  z 
   i f ( Aval - >mnuXONOFF- >Checked)  
   {  
     gl Begi n( GL_LI NES) ;  
        gl Col or 3f ( 1. 0,  0. 0,  0. 0) ;  / /  X  -  RED 
        gl Ver t ex3f ( 0. 0,  0. 0,  0. 0) ;  
        gl Ver t ex3f ( di st _xyz,  0. 0,  0. 0) ;  
     gl End( ) ;  
   }  
   i f ( Aval - >mnuYONOFF- >Checked)  
   {  
     gl Begi n( GL_LI NES) ;  
        gl Col or 3f ( 0. 0,  1. 0,  0. 0) ;  / /  Y  -  GREEN 
        gl Ver t ex3f ( 0. 0,  0. 0,  0. 0) ;  
        gl Ver t ex3f ( 0. 0,  di st _xyz,  0. 0) ;  
     gl End( ) ;  
   }  
   i f ( Aval - >mnuZONOFF- >Checked)  
   {  
     gl Begi n( GL_LI NES) ;  
       gl Col or 3f ( 0. 0,  0. 0,  1. 0) ;   / /  Z  -  BLUE 
       gl Ver t ex3f ( 0. 0,  0. 0,  0. 0) ;  
       gl Ver t ex3f ( 0. 0,  0. 0,  di st _xyz) ;  
     gl End( ) ;  
   }  
   gl Scal ef ( x_scal e,  y_scal e,  z_scal e) ;  
   Di spl ayObj et os( ) ;  
   gl Fl ush( ) ;  
}  
/ / - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - -  
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L�� 7UHFKR�GR�DUTXLYR�&� � � � � �FSS��TXH�DSUHVHQWD�R�PpWRGR�OpenGL1Resi ze( ) ��R�TXDO�p�
PHPEUR� GD� FODVVH� GH� IRUPXOi ULR�GD� XQLGDGH� TXH�FRQWUROD� DV�DSUHVHQWDo} HV�QD� MDQHOD�GH�
YLVXDOL] DomR��

 
 
voi d __f ast cal l  Tf r mVi sual i zacao: : OpenGL1Resi ze( TObj ect  * Sender )  
{  
   gl Vi ewpor t ( 0,  0,  OpenGL1- >Wi dt h,  OpenGL1- >Hei ght ) ;  
   gl Mat r i xMode( GL_PROJECTI ON) ;  
   gl LoadI dent i t y( ) ;  
   i f ( Aval - >mnuOr t ogonal - >Checked)             / /  v i st a or t ogonal  
   {  
       GLf l oat  aspect o = 1. 0;  / / ( GLf l oat ) OpenGL1- >Wi dt h/ ( GLf l oat )  OpenGL1- >Hei ght ;  
       i f  ( aspect o <= 1. 0)  
       {  
          gl Or t ho( x l ef t ,  xr i ght ,  ybot t om,  yt op/ aspect o,  znear ,  zf ar ) ;  
       }  
       el se 
       {  
          gl Or t ho( x l ef t ,  xr i ght * aspect o,  ybot t om,  yt op,  znear ,  zf ar ) ;  
       }  
   }  
   el se                                       / /  per spect i va 
   {  
       GLf l oat  aspect o = ( GLf l oat ) OpenGL1- >Wi dt h/ ( GLf l oat )  OpenGL1- >Hei ght ;  
       gl uPer spect i ve( pf ovy,  aspect o,  pznear ,  pzf ar ) ;  
   }  
   gl Mat r i xMode( GL_MODELVI EW) ;  
   gl LoadI dent i t y( ) ;  
}  
 
 
 
 

M�� 7UHFKR� GR� DUTXLYR� &� � � � � �FSS�� TXH� DSUHVHQWD� R� PpWRGR� OpenGL1Cl i ck( ) �� R� TXDO� p�
PHPEUR� GD� FODVVH� GH� IRUPXOi ULR�GD� XQLGDGH� TXH�FRQWUROD� DV�DSUHVHQWDo} HV�QD� MDQHOD�GH�
YLVXDOL] DomR��

 
 
/ / - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - -  
voi d __f ast cal l  Tf r mVi sual i zacao: : OpenGL1Cl i ck( TObj ect  * Sender )  
{  
   f r mVi sual i zacao- >Hi de( ) ;  
   f r mVi sual i zacao- >Show( ) ;  
}  
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5 ( ) ( 5 Ç1 &,$ 6�

� ���%( -$ 1 ��$ GULDQ��7UDQVIHUrQFLD�GH�FDORU��6mR�3DXOR���( GLWRUD�( GJDU�%O• FKHU�/ WGD��� � � � ��

� ���%( 6$ 1 7��&�%��&$ ' �&$ 0 ���SURMHWR�H�IDEULFDomR�FRP�R�DX[ tOLR�GR�FRPSXWDGRU��5LR�GH�
-DQHLUR���( GLWRUD�&DPSXV�/ WGD��� � � � ��

� ���%52 ' / ,( ��. ��: ���&$ 53( 1 7( 5��/ ��$ ���( $ 51 6+$ : ��5 �$ ��HW�DOOL���( GV����6FLHQWLILF�
YLVXDOL] DWLRQ���7HFKQLTXHV�DQG�$ SSOLFDWLRQV��%HUOLQ���6SULQJHU�9 HUODJ��� � � � ��

� ���&2 +2 2 1 ��-DPHV�3���' $ 9 ,' 62 1 ��-DFN�: ��&� � �3URJUDP �' HVLJQ���$ Q�,QWURGXFWLRQ�WR�
3URJUDP P LQJ�DQG�2 EMHFW�2 ULHQWHG�' HVLJQ��� QG��HG��9 LUJLQLD���0 F* UDZ�+ LOO��� � � � �

� ��&2 / $ d2 ��0 DUFHOR�-���2 5/ $ 1 ' ( ��+ HOFLR�5��%��7UDQVLHQW�KHDW�WUDQVIHU�RI�D�GLHVHO�HQJLQH�
SLVWRQ��� R�( QFRQWUR�GH�8 VXi ULRV�GR�1 $ &$ ' �&2 33( �8 ) 5 - ��5LR�GH�-DQHLUR��� � � � ��

� ������������������&2 77$ ��5HQDWR�0 ��6RIWZDUH�SDUD�HVWXGR�GH�GLIXVmR�GH�FDORU�HP�JHRPHWULDV�
LUUHJXODUHV�XVDQGR�GLIHUHQoDV�ILQLWDV��$ QDLV�GR�, , �&RQJUHVVR�5 HJLRQDO�GH�
( VWXGDQWHV�GH�( QJHQKDULD�0 HFkQLFD��8 ) 5-��5LR�GH�-DQHLUR��S��� � � � � � � ��� � � � ��

� ���&2 1 1 ( 5 ��' �%���61 ,%%( ��6�6���+ ( 51 ' 2 1 �' �&��HW�DO��7KUHH�' LPHQVLRQDO�: LGJHWV��
3URFHHGLQJ�RI�WKH�� � � � �: RUNVKRS�RQ�,QWHUDWLYH�� ' �* UDSKLFV��SS��� � � � � � � ��� � � � �

� ���( $ 51 6+ $ : ��5DH�$ ���: $ 762 1 ��' DYLG��$ QLP DWLRQ�DQG�VFLHQWLILF�YLVXDOL] DWLRQ�������������
WRROV�	 �DSSOLFDWLRQV��/ RQGRQ���$ FDGHPLF�3UHVV�/ LPLWHG��� � � � ��

� ���) 2 1 6( &$ ��/ �7���5( ,6��/ �3���0 $ 57+$ �/ �) ��8 PD�DUTXLWHWXUD�SDUD�FRQVWUXomR�GH�
IHUUDPHQWDV�GH�PDQLSXODomR�SDUD�YLVXDOL] DomR�LQWHUDWLYD�GH�GDGRV�YROXPpWULFRV��; �
6,0 3Ï 6,2 �%5$ 6,/ ( ,52 �' ( �&2 0 38 7$ d­ 2 �* 5È) ,&$ �( �352 &( 66$ 0 ( 1 72 �
' ( �,0 $ * ( 1 6���6,%* 5$ 3,
� � ��&DPSRV�GR�-RUGmR��� � � � ��

� � ��) 2 5%( / / 2 1 ( ��$ QGUp�/ XL] �9 LOODU��( %( 563b &+( 5��+ HQUL�) UHGHULFR��/ yJLFD�GH�
SURJUDP DomR���D�FRQVWUXomR�GH�DOJRULWPRV�H�HVWUXWXUDV�GH�GDGRV��� �HG��&XULWLED���
0 DNURQ�%RRNV�GR�%UDVLO�( GLWRUD�/ WGD��� � � � ��

� � �) 5$ 1 . ��. ���/ $ 1 * ��8 ��' DWD�GHSHQGHQW�VXUIDFH�VLPSOLILFDWLRQ��( XURJUDSKLFV�: RUNVKRS�
RQ�9 LVXDOL] DWLRQ�LQ�6FLHQWLILF�&RP SXWLQJ��%ODXEHXUHQ��� � � � ��

� � �) 5( ,7$ 6��&DUOD�0 DULD�' DO�6DVVR��0 HWKRGRORJ\ �IRU�6HOHFWLQJ�9 LVXDO�5HSUHVHQWDWLRQV�LQ�
6FLHQWLILF�DQG�6LPXODWLRQ�$ SSOLFDWLRQV��6,%* 5 $ 3, 
� � �9 , �6LP SyVLR�%UDVLOHLUR�GH�
&RP SXWDomR�* Ui ILFD�H�3URFHVVDP HQWR�GH�,P DJHQV��S��� � � � � ��5HFLIH��( GLWRUHV�
/ XL] �+HQULTXH�GH�) LJXHLUHGR�H�-RQDV�GH�0 LUDQGD�* RPHV��� � � � ��

� � �) 5( ,7$ 6��&DUOD�0 DULD�' DO�6DVVR��* ( 8 6��. ODXV��0 $ 57,1 ( =��0 DULD�/ DXUD�HW�DOOL����������
7XWRULDO�YLVXDOL] DomR�FLHQWtILFD��&XULWLED����6,%* 5$ 3,•� � ���9 ,,�6LPSyVLR�%UDVLOHLUR�
GH�&RPSXWDomR�* Ui ILFD�H�3URFHVVDPHQWR�GH�,PDJHQV��� � � � ��

� � �* 2 0 ( 6��-RQDV��9 ( / + 2 ��/ XL] ��&RP SXWDomR�* Ui ILFD���LPDJHP��5LR�GH�-DQHLUR���,QVWLWXWR�
GH�0 DWHPi WLFD�3XUD�H�$ SOLFDGD���,0 3$ ��� � � � ��
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� � �+ ( 7=( / ��: LOOLDQ��* XLD�FRP SOHWR�DR�WHVWH�GH�VRIWZDUH��5LR�GH�-DQHLUR���( GLWRUD�&DPSXV�
/ WGD��� � � � ��

� � �+ ,/ / ��) UDQFLV�6���-U���+ ,/ / �) UDQFLV�-��&RP SXWHU�JUDSKLFV�XVLQJ�2 SHQ* / ��� QG��HG������������������
1 HZ�-HUVH\ ���3UHQWLFH�+DOO�,QF���� � � � ��

� � �,1 &52 3( 5$ ��) UDQN�3���' H: ,77��' DYLG�3��) XQGDP HQWRV�GH�WUDQVIHUrQFLD�GH�FDORU������������
� ��HG��5LR�GH�-DQHLUR��5-���/ 7&�/ LYURV�7pFQLFRV�H�&LHQWtILFRV�( GLWRUD�6�$ ���� � � � ��

� � �-$ &2 %6��-RQ�4 ��' HOSKL�GHYHORSHU
V�JXLGH�WR�2 SHQ* / ��7H[ DV���: RUGZDUH�3XEOLVKLQJ�
,QF���� � � � ��

� � �-2 6e��-RmR��1 HWR��,QWURGXomR�j �FRP SLODomR��5LR�GH�-DQHLUR���/ LYURV�7pFQLFRV�H�
&LHQWtILFRV�( GLWRUD�6�$ ���� � � � ��

� � �-8 &È��3�&�6���35$ 7$ ��$ �7����7UDQVIHUrQFLD�GH�&DORU�HP�6XSHUItFLHV�$ OHWDGDV��,QIOXrQFLD�
GR�3HUILO�GH�7HPSHUDWXUD�QD�%DVH�GD�$ OHWD��$ 1 $ ,6�' 2 �� ž�6,0 0 ( &��SS��� � � � � � � ��
%HOR�+ RUL] RQWH��� � � � ��

� � �. ( 0 3) ��5HQDWH��) 5$ =,( 5 ��&KULV��2 SHQJO�UHIHUHQFH�P DQXDO���WKH�RIILFLDO�UHIHUHQFH�
GRFXPHQW�IRU�2 SHQ* / ��9 HUVLRQ�� �� ��� QG��HG��0 DVVDFKXVHWWV���$ GGLVRQ�: HVOH\ �
/ RQJPDQ��,QF���� � � � ��

� � �. ( 51 ,* +$ 1 ��%ULDQ�: ���5 ,7&+ ,( ��' HQQLV�0 ��&�D�OLQJXDJHP�GH�SURJUDPDomR��5LR�GH�
-DQHLUR���( GLWRUD�&DPSXV�/ WGD��� � � � �

� � �. 2 &+ +$ 5��6DQGHHS��) 5,( ' ( / / ��0 DUN��6,67$ 5( ��6WHYH��-8 ' $ ��-DQXV] ��/ $ 32 / / $ ��
0 DUN��0 $ 5. 6��-RH��0 &0 8 55< ��3HWHU��. 2 6$ . ��&RUH\ ��6+ ,( %( 5��6WXDUW������������
$ �GHVLJQ�HQYLURQPHQW�IRU�VFLHQWLILF�DQG�SURJUDP�YLVXDOL] DWLRQ��
&2 0 38 * 5 $ 3+ ,&6
� � ��S��� � � � � � � ��� � � � ��

� � �. 2 7$ . ( ��6XVXPX��+ ,-$ . $ 7$ ��. XQLR��1 XP HULFDO�VLP XODWLRQV�RI�KHDW�WUDQVIHU�DQG�
IOXLG�IORZ�RQ�D�SHUVRQDO�FRP SXWHU��$ PVWHUGDP���( OVHYLHU�6FLHQFH�3XEOLVKHUV�%�9 ���
� � � � ��

� � �/ ( 9 2 < ��0 DUF��6SUHDGVKHHWV�IRU�LPDJHV��3URFHHGLQJV�RI�6, * * 5 $ 3+ �� � ��&RP SXWHU�
* UDSKLFV�3URFHHGLQJV��$ QQXDO�&RQIHUHQFH�6HULHV���S��� � � � � � � ��2 UODQGR��$ &0 �
3UHVV��( GLWHG�E\ �$ QGUHZ�* ODVVQHU�� � � � ��

� � �0 $ / ,6. $ ��&��5 ���5 ( ,6��0 ��9 ��) ���0 $ / ,6. $ �-8 1 ,2 5��&��5 ���' ,+ / 0 $ 1 1 ��$ ��+ HDW�
7UDQVIHU�� �� �±�$ Q�( GXFDWLRQDO�6RIWZDUH�IRU�+HDW�&RQGXFWLRQ�7HDFKLQJ��$ 60 ( �
352 &( ( ' ,1 * 6�2 ) �7+ ( �� � 1 ' �±�1 $ 7,2 1 $ / �+ ( $ 7�75$ 1 6) ( 5 �
&2 1 ) ( 5( 1 &( ��YRO��� ��SS��� � � � � ��%DOWLPRUH��� � � � ��

� � ���������������&ODVVURRP�( [ SHULHQFHV�ZLWK�+HDW�7UDQVIHU�� �� �±�$ �6RIWZDUH�IRU�+ HDW�&RQGXFWLRQ�
7HDFKLQJ��,1 7( 51 $ 7,2 1 $ / �0 ( &+ $ 1 ,&$ / �( 1 * ,1 ( ( 5 ,1 * �&2 1 * 5( 66�	 �
( ; 32 6,7,2 1 ��,0 ( &( �� � ��$ 3352 9 ( ' �) 2 5 �35( 6( 1 7$ 7,2 1 ��1 RYHPEHU�� � � � � ��
� � � � ��$ QDKHLP��8 6$ ��

� � ���������������&$ %5$ / ��5 �%��+HDW�7UDQVIHU�� �� �±�$ �6RIWZDUH�IRU�+ HDW�&RQGXFWLRQ�7HDFKLQJ�
&RPSXWDWLRQDO�6WUXFWXUH�DQG�&ODVV�5RRP�( [ SHULHQFHV��352 &( ( ' ,1 * 6�2 ) �7+ ( �
,1 7( 51 $ 7,2 1 $ / �&2 1 ) ( 5( 1 &( �2 1 �( 1 * ,1 ( ( 5 ,1 * �( ' 8 &$ 7,2 1 �±�,&( ( �
� � ��5LR�GH�-DQHLUR��� � � � ��
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� � �0 $ / ,6. $ �-8 1 ,2 5�&�5 ���' ,+ / 0 $ 1 1 ��$ ��,62 � ' �� �9 LVXDOL] DGRU�7ULGLPHQVLRQDO�3DUD�
&DPSRV�( VFDODUHV�H�9 HWRULDLV��$ 1 $ ,6�' 2 �; ,,�&,/ $ 0 &( �� �&2 1 * 5( 662 �,%( 52 �
/ $ 7,1 2 �$ 0 ( 5,&$ 1 2 �62 %5( �0 e72 ' 2 6�&2 0 38 7$ &,2 1 $ ,6�3$ 5$ �$ �
( 1 * ( 1 + $ 5,$ ��SS��� � � �� �� � � ��3RUWR�$ OHJUH��� � � � ��

� � �0 F&2 50 ,&. ��%��+ ���' H) $ 1 7,��7��$ ���%52 : 1 ��0 �' ��9 LVXDOL] DWLRQ�VFLHQWLILF�
FRPSXWLQJ��&RP SXWHU�* UDSKLFV��Y��� � ��Q�� ��S��� � � ��� � � � ��

� � �0 2 5$ 1 ��3DWULFN�-���+ ( 1 =( ��&KULV��/ DUJH�ILHOG�YLVXDOL] DWLRQ�ZLWK�GHPDQG�GULYHQ�
FDOFXODWLRQ��, ( ( ( �9 LVXDOL] DWLRQ�
� � ���S��� � � � � ��6DQ�) UDQFLVFR��,( ( ( ��( GLWHG�E\ �
' DYLG�( EHUW�DQG�0 DUNXV�* URVV�DQG�%HUQG�+DPDQQ��� � � � ��

� � �1 ,6+ ,0 8 5$ ��7DWVXR��) 8 -,: $ 5( ��0 DVDNL��0 ,<$ 6+ ,7$ ��+LVDVKL��9 LVXDOL] DWLRQ�RI�
WHPSHUDWXUH�ILHOGV�RI�WUDQVLHQW�QDWXUDO�FRQYHFWLRQ�ZLWK�PD[ LPXP�GHQVLW\ �HIIHFW�LQ�D�
ZDWHU�ILOOHG�HQFORVXUH�E\ �FKLUDO�QHPDWLF�OLTXLG�FU\ VWDOV��- RXUQDO�RI�&KHP LFDO�
( QJLQHHULQJ��Y��� � ��Q��� ���S��� � � � � � � ��7R\ DPD��� � � � ��

� � �5( ,6' 2 53+ ��. HQW��7HDFK�\ RXUVHOI�%RUODQG�&� � %XLOGHU�� �LQ�� � �GD\ V��,QGLDQi SROLV���
6DPV�3XEOLVKLQJ��� � � � ��

� � �BBBBBBBBBBBBBBB��%RUODQG�&� � %XLOGHU�� �XQOHDVKHG���WKH�FRPSUHKHQVLYH�VROXWLRQV��
,QGLDQi SROLV��,1 ���6DPV�3XEOLVKLQJ��� � � � ��

� � �52 6( 1 %/ 8 0 ��/ DZUHQFH�-����( $ 51 6+ $ : ��5DH�$ ���( 1 &$ 51 $ d­ 2 ��-RVp�/ ��HW�DOOL���
6FLHQWLILF�YLVXDOL] DWLRQ���DGYDQFHV�DQG�FKDOOHQJHV��/ RQGRQ���$ FDGHPLF�3UHVV�
/ LPLWHG��� � � � ��

� � �58 0 3) ��0 DUWLQ��6&+ 0 ,' 7��$ OIUHG��6,( %( 57��. XQLEHUW�* ��) XQFWLRQV�GHILQLQJ�DUELWUDU\ �
PHVKHV���$ �IOH[ LEOH�LQWHUIDFH�EHWZHHQ�QXPHULFDO�GDWD�DQG�YLVXDOL] DWLRQ��&RP SXWHU�
* UDSKLFV�) RUXP ��Y��� � ��Q��� ���S��� � � � � � � ��� � � � ��

� � �6&+ ,/ ' 7��+ HUEHUW��&��SRZHU�XVHU•V�JXLGH��%HUNHOH\ ���0 F* UDZ�+LOO��� � � � ��

� � �758 -,/ / 2 ��6WDQ��7XGR�R�TXH�YRFr�SUHFLVD�VDEHU�SDUD�SURJUDP DU�HP �' LUHFW�� ' ��5LR�
GH�-DQHLUR���( GLWRUD�&LrQFLD�0 RGHUQD��� � � � ��

� � �9 ,/ / $ 6��0 DUFRV�9 ���) ( 55( ,5$ ��$ QGUpD�* ��0 ���/ ( 52 < ��3DWULFN�* ��HW�DOOL��( VWUXWXUDV�
GH�' DGRV���FRQFHLWRV�H�WpFQLFDV�GH�LPSOHPHQWDomR��5LR�GH�-DQHLUR���( GLWRUD�&DPSXV�
/ WGD��� � � � ��

� � �: $ * 1 ( 5��7���%( 5* ( 52 1 ��5 ��' ��$ �PRGHO�DQG�D�V\ VWHP�IRU�GDWD�SDUDOOHO�YLVXDOL] DWLRQ��
3URFHHGLQJ�RI�, ( ( ( �9 LVXDOL] DWLRQ�� � ��$ WODQWD��S��� � � � � � � ��� � � � ���

� � �: ,57+ ��1 LNODXV��$ OJRULWKP V�	 �GDWD�VWUXFWXUHV��3UHQWLFH�+DOO��� � � � ��

� � �: 2 2 ��0 DVRQ��1 ( ,' ( 5 ��-DFNLH��' $ 9 ,6��7RP��6+ 5( ,1 ( 5��' DYH���2 SHQ* / �
SURJUDP P LQJ�JXLGH���WKH�RIIFLDO�JXLGH�WR�OHDUQLQJ�2 SHQ* / ��YHUVLRQ�� �� ��� WK��HG��
0 DVVDFKXVHWWV���$ GGLVRQ�: HVOD\ �/ RQJPDQ��,QF���� � � � ��

� � �=$ &+$ 5< ��-RVHSK��,QWURGXFWLRQ�WR�VFLHQWLILF�SURJUDP P LQJ���FRPSXWDWLRQDO�SUREOHP�
VROYLQJ�XVLQJ�PDSOH�DQG�&��%HUOLQ���6SULQJHU�9 HUODJ��� � � � ��

�


