
&$3Ë78/2��

02'(/$*(0�'(�'$'26�(0�*(2352&(66$0(172

´1D�UHDOLGDGH��D�FLrQFLD�H�D�DUWH�YrP�DRV�KRPHQV

SRU� LQWHUPpGLR� GD� H[SHULrQFLD�� SRUTXH� D

H[SHULrQFLD�FULRX�D�DUWH�H�D�LQH[SHULrQFLD��R�DFDVR�

(� D� DUWH� DSDUHFH� TXDQGR�� GH� XP� FRQMXQWR� GH

QRo}HV�H[SHULPHQWDGDV��VH�H[SULPH�XP�~QLFR�MXt]R

XQLYHUVDO�GH�FDVRV�VHPHOKDQWHVµ�

$ULVWyWHOHV��0HWDItVLFD��

��� $35(6(17$d­2

8P�PRGHOR�GH�GDGRV�p�XP�FRQMXQWR��GH�IHUUDPHQWDV�FRQFHLWXDLV�XWLOL]DGR�SDUD

HVWUXWXUDU� GDGRV� QXP� VLVWHPD� FRPSXWDFLRQDO�� $VSHFWR� IXQGDPHQWDO� QR� SURMHWR� GH

XP� 6,*�� R� PRGHOR� GHVFUHYH� FRPR� D� UHDOLGDGH� JHRJUiILFD� VHUi� UHSUHVHQWDGD� QR

FRPSXWDGRU�� 1HQKXPD� RXWUD� GHFLVmR� OLPLWD� WDQWR� D� DEUDQJrQFLD� H� R� FUHVFLPHQWR

IXWXUR�GR�VLVWHPD�TXDQWR�D�HVFROKD�GR�PRGHOR�GH�GDGRV�

$�QHFHVVLGDGH� �GH�PRGHORV� JHUDLV�TXH� UHSUHVHQWHP�DYDQoRV� FRQFHLWXDLV� HP

*HRSURFHVVDPHQWR�IRL�DVVLP�H[SUHVVD�QR�SURJUDPD�GH�SHVTXLVD�GR�1&*,$��������

��&XUUHQW�*,6�DUH�HLWKHU�UDVWHU�EDVHG�RU�YHFWRU�EDVHG�DQG�KDYH�OLPLWHG�DELOLWLHV�WR�FRPELQH

WKH��WZR��������:KLOH�FXUUHQW�V\VWHPV�DUH�EXLOW�XVLQJ�RQH�PRGHO�RU�WKH�RWKHU��DQ�LGHDO�*,6

ZRXOG�RIIHU�ERWK�DQG�DOORZ�IXOO�LQWHUDFWLRQ�EHWZHHQ�WKHP��

&RPR� LQGLFDGR� SRU� *RRGFKLOG� �����D��� D� LQG~VWULD� GH� *HRSURFHVVDPHQWR

DPDGXUHFHX� D� WDO� SRQWR� TXH� TXHVW}HV� VREUH� HVWUXWXUDV� GH� GDGRV�� DOJRULWPRV� H

IXQFLRQDOLGDGH�FRQWDP�FRP�UHVSRVWDV�SDGURQL]DGDV���1HVWD�VLWXDomR��D�PRGHODJHP�GH

GDGRV� WHP� XP� SDSHO� FUtWLFR� DR� GHWHUPLQDU� D� FDSDFLGDGH� GH� XVR� H� D� UDSLGH]� GH

DSUHQGL]DGR�GR�VLVWHPD��
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(VWH� FDStWXOR� DSUHVHQWD� XP� PRGHOR� GH� GDGRV� SDUD� *HRSURFHVVDPHQWR�

SURMHWDGR� FRP� WpFQLFDV� GH� RULHQWDomR�SRU�REMHWRV� H� TXH� SHUPLWH� OLGDU� FRP� RV

GLYHUVRV�WLSRV�GH�GDGRV�DPELHQWDLV��$V�FRQWULEXLo}HV�PDLV�UHOHYDQWHV�GR�PRGHOR�VmR�

• $SUHVHQWDU� XPD� DERUGDJHP� XQLILFDGD� SDUD� D� PRGHODJHP� HP

*HRSURFHVVDPHQWR��FRPELQDQGR�DV�LGpLDV�GH�FDPSRV�H�REMHWRV�

• ,QWHJUDU� � LPDJHQV� GH� 6HQVRULDPHQWR� 5HPRWR� H� 0RGHORV� 1XPpULFRV� GH

7HUUHQR�FRP�PDSDV�WHPiWLFRV��PDSDV�FDGDVWUDLV�H�UHGHV�

• 3URYHU�VXSRUWH�SDUD�UHSUHVHQWDo}HV�JHRPpWULFDV�P~OWLSODV�GH�XPD�PHVPD

HQWLGDGH� GR� PXQGR� UHDO� H� SHUPLWLU� D� FRH[LVWrQFLD� GH� UHSUHVHQWDo}HV

YHWRULDO��PDWULFLDO�H�JUDGHV�QXP�PHVPR�VLVWHPD�

• (QJHQGUDU�XPD�LQWHUIDFH�GH�DOWR�QtYHO�FRP�FRQWH~GR�VHPkQWLFR�

(VWH�PRGHOR��HVWi�VHQGR�XWLOL]DGR�FRPR�EDVH�QR�SURMHWR�H�LPSOHPHQWDomR�GR

VLVWHPD�635,1*��&kPDUD�HW�DO���������HP�VXD�YHUVmR������1R�kPELWR�GR�635,1*��R

PRGHOR� VHUYH� FRPR� EDVH� SDUD� D� GHILQLomR� GH� LQWHUIDFH� FRP� R� XVXiULR�� H� GH� XPD

ELEOLRWHFD�GH�FODVVHV�SDUD�6,*V�HP�&���
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��� 75$%$/+26�$17(5,25(6�1$�/,7(5$785$

����� 9,6­2�*(5$/

2�WUDEDOKR�PDLV� LQIOXHQWH�QHVWH�DVVXQWR�p�R�GH�*RRGFKLOG� �����E���1HOH��R

DXWRU� DSUHVHQWD� DV� QRo}HV� GH� FDPSRV� H� REMHWRV� FRPR� UHSUHVHQWDo}HV� FRQFHLWXDLV� SDUD

GDGRV�JHRJUiILFRV�� �$�PDLRU�SDUWH�GRV� WUDEDOKRV�UHODWLYRV�D�TXHVWmR�GH�PRGHORV�GH

GDGRV�HP�*HRSURFHVVDPHQWR�XWLOL]D�R�SDUDGLJPD�GH�RULHQWDomR�SRU�REMHWRV��H�VHUmR

GHVFULWRV�DTXL�HP�SULRULGDGH�

����� 02'(/$*(0�25,(17$'$�$�2%-(726�(0�*(2352&(66$0(172

2� XVR� GH� FRQFHLWRV� GH� RULHQWDomR� SRU� REMHWRV� HP� *HRSURFHVVDPHQWR� IRL

DQDOLVDGR�SHOD�SULPHLUD�YH]�HP�(JHQKRIHU�H�)UDQN���������1HVWH�WUDEDOKR��RV�DXWRUHV

PRVWUDP�FRPR�DSOLFDU�FRQFHLWRV�GH�FODVVLILFDomR��HVSHFLDOL]DomR��JHQHUDOL]DomR�H�DJUHJDomR�DR

SURMHWR� GH� 6,*V�� 3DUD� XPD� UHYLVmR� UHFHQWH� GRV� UHVXOWDGRV� WHyULFRV� HP� XVR� GH

RULHQWDomR�SRU�REMHWRV�HP�SURMHWR�GH�6,*��YHMD�VH�(JHQKRIHU��������

8PD�GDV�SULQFLSDLV� OLQKDV� GH� SHVTXLVD� GHULYD� GD� FRPXQLGDGH� GH� EDQFRV� GH

GDGRV��DR�SURFXUDU�HVWHQGHU�RV�FRQFHLWRV�GH�EDQFRV�GH�GDGRV�RULHQWDGRV�D�REMHWRV�DR

GRPtQLR�JHRJUiILFR��0HUHFHP�GHVWDTXH�RV� � WUDEDOKRV�GH�:RUER\V� �:RUER\V� HW� DO��

������:RUER\V�� ������� GR� JUXSR� OLJDGR� DR� 6*%'�2�� �6FKROO� DQG� 9RLVDUG�� �����

'DYLG�DQG�9RLVDUG��������5LJDX[�DQG�6FKROO���������H�GH�JUXSRV�EUDVLOHLURV��7LPHV�H

6DOJDGR��������

2V� PRGHORV� SURSRVWRV� SHOD� FRPXQLGDGH� GH� EDQFR� GH� GDGRV� WHQGHP� D

DQDOLVDU�XP�EDQFR�GH�GDGRV�JHRJUiILFR�FRPR�XPD�FROHomR�GH�HQWLGDGHV� LQGLYLGXDLV

�REMHWRV���([HPSOR�SRGH�VHU�YLVWR�QR�WUDEDOKR�GH�'DYLG�H�9RLVDUG��������

´$�PDS�LV�D�FROOHFWLRQ�RI�JHRJUDSKLF�REMHFWV��$�JHRJUDSKLF�REMHFW�LV�XVXDOO\�GHULYHG�IURP�DQ

HQWLW\�RI�WKH�UHDO�ZRUOG��,W�KDV�D�VSDWLDO�SDUW�DV�ZHOO�DV�DQ�DOSKDQXPHULF�GHVFULSWLRQ�µ

(VWD�YLVmR�FRQIXQGH�R�XVR�GH�PRGHORV�GH�GDGRV�RULHQWDGRV�D�REMHWRV�FRP�D

GHFRPSRVLomR�GR� HVSDoR� HP�REMHWRV� GLVFUHWRV��9HMD�VH� HVWH� WUHFKR� GR� WUDEDOKR� GH

:RUER\V��������
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´7KHUH�DUH�WZR�EURDG�DQG�RSSRVLQJ�FODVVHV�RI�PRGHOV�RI�JHRJUDSKLFDO�LQIRUPDWLRQ��7KH�FODVV

RI� ILHOG�EDVHG� PRGHOV� WUHDWV� VXFK� LQIRUPDWLRQV� DV� FROOHFWLRQV� RI� VSDWLDO� GLVWULEXWLRQV�� �����

3DWWHUQV�RI�WRSRJUDSKLF�DOWLWXGHV��UDLQIDOO�DQG�WHPSHUDWXUH�ILW�WKLV�YLHZ��7KH�FODVV�RI�HQWLW\�

EDVHG�PRGHOV�WUHDWV�WKH�LQIRUPDWLRQ�VSDFH�DV�SRSXODWHG�E\�GLVFUHWH�� LGHQWLILDEOH�HQWLWLHV� �RU

REMHFWV��� HDFK� ZLWK� D� JHR�UHIHUHQFH�� ������ 7KHVH� WZR� PRGHOV� UHVXOW� LQ� WZR� RSSRVHG� *,6

LPSOHPHQWDWLRQ�DSSURDFKHV��QDPHO\�YHFWRU�DQG�UDVWHU��2EMHFW�RULHQWHG�PRGHOV�GHFRPSRVH�WKH

VSDFH�LQWR�REMHFWVµ�

3DUWLFXODUPHQWH�LQWHUHVVDQWH�p�R�FRQFHLWR�GH�´UHDOPµ��LQWURGX]LGR�SRU�*�WLQJ

H�6FKQHLGHU���������8P� UHDOP�GHVFUHYH�D�JHRPHWULD�GR�HVSDoR�JHRJUiILFR�XWLOL]DQGR

XPD� EDVH� GLVFUHWD� �FRQMXQWRV� GH� FRRUGHQDGDV� LQWHLUDV��� (VWD� LGpLD� p� XWLOL]DGD� SDUD

GHVHQYROYHU�XP�iOJHEUD� IRUPDO� �*�WLQJ� HW� DO��� ������ TXH� GHILQH� RSHUDo}HV� VREUH� R

HVSDoR�GLVFUHWR�GH�XP�UHDOP�

2� PRGHOR� GH� GDGRV� RULHQWDGR�D�REMHWRV� PDLV� FRPSOHWR� GLVSRQtYHO� p� R

SURSRVWR�SDUD�R�SDGUmR�6$,)��6SDWLDO�$UFKLYH�DQG�,QWHUFKDQJH�)RUPDW���XWLOL]DGR�QR

&DQDGi�FRPR�IRUPDWR�GH�DUTXLYR�H� LQWHUFkPELR�GH�GDGRV�JHRJUiILFRV� �6XUYH\� DQG

5HVRXUFHV� 0DSSLQJ� %UDQFK�� ������ 6RQGKHLP�� ������� 2� SDGUmR� 6$,)� HVWi� VHQGR

XWLOL]DGR�FRPR�EDVH�SDUD�LPSOHPHQWDU�DV�H[WHQV}HV�HVSDFLDLV�GD�OLQJXDJHP�64/����

����� +,67Ï5,&2�'26�75$%$/+26�12�,13(

2�PRGHOR� GH� GDGRV� SURSRVWR� UHIOHWH� D� H[SHULrQFLD� GR� VLVWHPD� 6*,�,13(�

'HVHQYROYLGR� D� SDUWLU� GH� ������ R� 6*,� WHYH� JUDQGH� DFHLWDomR� QR�PHUFDGR� QDFLRQDO

SDUD� DSOLFDo}HV� DPELHQWDLV�� 2� PRGHOR� GR� 6*,� IRL� GHVHQYROYLGR� FRP� EDVH� QRV

FRQFHLWRV� GH� DEVWUDomR� GH� GDGRV� H� FRQWHPSODYD� D� QRomR� GH� SODQR� GH� LQIRUPDomR

�&kPDUD��9HODVFR�H�2OLYHLUD���������7UDWDYD�VH�HVVHQFLDOPHQWH�GH�PRGHOR�DGHTXDGR�D

DQiOLVH�WHPiWLFD��TXH�HPEXWLD�D�QRomR�GH�JHR�FDPSRV�

8PD�QRomR�DLQGD�SUHOLPLQDU�GH�JHR�REMHWRV�IRL� LQWURGX]LGD�HP�(UWKDO��$OYHV�H

&kPDUD� �������� TXH� IRL� D� EDVH� GH� LPSOHPHQWDomR� GD� SULPHLUD� YHUVmR� GR� 635,1*�

3RVWHULRUPHQWH��$OYHV� ������� DSUHVHQWRX�XP�PRGHOR� GH� GDGRV� RULHQWDGR�D�REMHWRV

TXH�DSUHVHQWDYD�DYDQoRV�FRQFHLWXDLV�LPSRUWDQWHV�
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$V�GLVFXVV}HV�TXH�OHYDUDP�j�SURSRVWD�GHVWH�PRGHOR�IRUDP�FRQGX]LGDV�QXP

JUXSR� DRQGH� SDUWLFLSDUDP� 0DUFR� &DVDQRYD�� $QGUHD� +HPHUO\�� 8ELUDMDUD� )UHLWDV�

5LFDUGR�&DUWD[R��-RmR�$UJHPLUR�3DLYD�H�R�DXWRU��$V�QRo}HV�GH�FDWHJRULD�H�GH�YLVXDO�VmR

GHYLGDV�D�5LFDUGR�&DUWD[R�H�D�GH�EDQFR�GH�GDGRV�JHRJUiILFRV��D�8ELUDMDUD�)UHLWDV���&RXEH

DR�DXWRU�IRUPDOL]DU�RV�FRQFHLWRV��H[SOLFLWDU�RV�GLIHUHQWHV�QtYHLV�FRQFHLWXDLV��LQWURGX]LU

D�QRomR�GH�JHR�REMHWRV�H��REMHWRV�FDGDVWUDLV�H�HODERUDU�D�IRUPD�ILQDO�GR��PRGHOR�

2�DXWRU�H[SUHVVD�DLQGD�VHX�GpELWR�D�'LyJHQHV�$OYHV�SHODV�LGpLDV�H[SUHVVDV�HP

$OYHV��������H�SRU�WHU�OKH�LQGLFDGR�R�WUDEDOKR�GH�*RRGFKLOG������E��

����� &203$5$d­2�&20�75$%$/+26�'$�/,7(5$785$

2�PRGHOR� GH� GDGRV� DTXL� DSUHVHQWDGR� GLVWLQJXH�VH� GRV� WUDEDOKRV� DQWHULRUHV

SRU� VXD� YLVmR� DEUDQJHQWH� GDV� FODVVHV� GH� GDGRV� SUHVHQWHV� HP� 6,*V� H� QD� VHSDUDomR

HQWUH�RV�XQLYHUVR�FRQFHLWXDO�H�R�XQLYHUVR�GH�UHSUHVHQWDomR�� �1R�QtYHO�FRQFHLWXDO��R

PRGHOR� p� XPD� HYROXomR� GDV� LGpLDV� GH� *RRGFKLOG� �����E�� H� VHX� XQLYHUVR� GH

UHSUHVHQWDomR�p�FRPSDWtYHO�FRP�R�SDGUmR�6$,)�
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��� 9,6­2�*(5$/�'2�352&(662�'(�02'(/$*(0

2�SURFHVVR�GH�0RGHODJHP�p�D�IRUPD�TXH�GLVSRPRV�SDUD� WUDGX]LU�R�PXQGR

UHDO� HP� RXWURV� GRPtQLRV�� 8P� GDV� DERUGDJHQV� PDLV� ~WHLV� SDUD� HVWH� SUREOHPD� p� R

FKDPDGR�´SDUDGLJPD�GRV�TXDWUR�XQLYHUVRVµ��*RPHV�H�9HOKR���������TXH�GLVWLQJXH�

• 2� XQLYHUVR� GR� PXQGR� UHDO�� TXH� LQFOXL� DV� HQWLGDGHV� GD� UHDOLGDGH� D� VHU

PRGHODGDV�QR�VLVWHPD�

• 2� XQLYHUVR� PDWHPiWLFR� �FRQFHLWXDO��� TXH� LQFOXL� XPD� GHILQLomR� PDWHPiWLFD

�IRUPDO��GDV�HQWLGDGHV�D�VHU�LQFOXtGDV�QR�PRGHOR�

• 2� XQLYHUVR� GH� UHSUHVHQWDomR�� RQGH� DV� GLYHUVDV� HQWLGDGHV� IRUPDLV� VmR

PDSHDGDV�SDUD�UHSUHVHQWDo}HV�JHRPpWULFDV�

• 2�XQLYHUVR�GH�LPSOHPHQWDomR��DRQGH�DV�HVWUXWXUDV�GH�GDGRV�H�DOJRULWPRV�VmR

HVFROKLGRV��EDVHDGRV�HP�FRQVLGHUDo}HV�FRPR�GHVHPSHQKR��FDSDFLGDGH�GR

HTXLSDPHQWR�H�WDPDQKR�GD�PDVVD�GH�GDGRV��e�QHVWH�QtYHO�TXH�DFRQWHFH�D

FRGLILFDomR�

(VWD�YLVmR�GR�SURFHVVR�GH�PRGHODJHP�HVWi�LOXVWUDGD�QD�ILJXUD�����

Mundo real

Universo Universo

Matemático Represent. Implement.

Universo Universo

interface usuário

)LJXUD�������0RGHODJHP�VHJXQGR�R�SDUDGLJPD�GRV�TXDWUR�XQLYHUVRV�

$� YLVmR� DSUHVHQWDGD� QmR� VH� OLPLWD� D� VLVWHPDV� GH� *HRSURFHVVDPHQWR�� PDV

UHSUHVHQWD� XPD� SHUVSHFWLYD� XQLILFDGRUD� DRV� SUREOHPDV� GH� &RPSXWDomR� *UiILFD� H

3URFHVVDPHQWR� GH� ,PDJHQV�� 6XD� DSOLFDomR� DR� SUREOHPD� GH� *HRSURFHVVDPHQWR� p

SDUWLFXODUPHQWH�DSURSULDGD�SRLV�SHUPLWH�HTXDFLRQDU�RV�SUREOHPDV�GD�iUHD��FRPR�VH

SRGH�FRQVWDWDU�

• QR�XQLYHUVR�GR�PXQGR�UHDO��HQFRQWUDPRV�RV�IHQ{PHQRV�D�VHU�UHSUHVHQWDGRV

�WLSRV�GH�VROR��FDGDVWUR�XUEDQR�H�UXUDO��GDGRV�JHRItVLFRV�H�WRSRJUiILFRV��



47

• QR� XQLYHUVR� FRQFHLWXDO� �PDWHPiWLFR��� SRGH�VH� GLVWLQJXLU� HQWUH� DV� JUDQGHV

FODVVHV� IRUPDLV� GH� GDGRV� JHRJUiILFRV� �GDGRV� FRQWtQXRV� H� REMHWRV

LQGLYLGXDOL]iYHLV���H�HVSHFLDOL]DU�HVWDV�FODVVHV�QRV�WLSRV�GH�GDGRV�JHRJUiILFRV

XWLOL]DGRV� FRPXPHQWH� �GDGRV� WHPiWLFRV� H� FDGDVWUDLV��PRGHORV� QXPpULFRV

GH�WHUUHQR��GDGRV�GH�VHQVRULDPHQWR�UHPRWR��

• QR� XQLYHUVR� GH� UHSUHVHQWDomR�� DV� HQWLGDGHV� IRUPDLV� GHILQLGDV� QR� XQLYHUVR

FRQFHLWXDO� VmR� DVVRFLDGDV� D� GLIHUHQWHV� UHSUHVHQWDo}HV� JHRPpWULFDV�� TXH

SRGHP� YDULDU� FRQIRUPH� D� HVFDOD� H� D� SURMHomR� FDUWRJUiILFD� HVFROKLGD� H� D

pSRFD� GH� DTXLVLomR� GR� GDGR�� � $TXL� VH� GLVWLQJXH� HQWUH� DV� UHSUHVHQWDo}HV

PDWULFLDO�H�YHWRULDO��TXH�SRGHP�DLQGD�VHU�HVSHFLDOL]DGDV�

• R�XQLYHUVR�GH�LPSOHPHQWDomR�p�RQGH�RFRUUH�D�UHDOL]DomR�GR�PRGHOR�GH�GDGRV

DWUDYpV� GH� OLQJXDJHQV� GH� SURJUDPDomR�� 1HVWH� XQLYHUVR�� HVFROKHPRV

HVWUXWXUDV� GH� GDGRV� �WDLV� FRPR� iUYRUHV� TXDWHUQiULDV� H� iUYRUHV�5�� SDUD

LPSOHPHQWDU�DV�JHRPHWULDV�GR�XQLYHUVR�GH��UHSUHVHQWDomR�

&RP� EDVH� QHVWD� YLVmR�� DV� GLFRWRPLDV� WUDGLFLRQDLV� GH� *HRSURFHVVDPHQWR

�FDPSRV�REMHWRV� H� PDWULFLDO�YHWRULDO�� SRGHP� VHU� UHVROYLGDV�� PRVWUDQGR�VH� TXH� HODV

HQFRQWUDP�VH�HP�QtYHLV�GLVWLQWRV�GH�DEVWUDomR�

(VWD�DQiOLVH�WDPEpP�LQGLFD�TXH�D�LQWHUIDFH�GH�XVXiULR�GH�XP�6,*�GHYH��WDQWR

TXDQWR�SRVVtYHO��UHIOHWLU�R�XQLYHUVR�FRQFHLWXDO�H�HVFRQGHU�GHWDOKHV�GRV�XQLYHUVRV�GH

UHSUHVHQWDomR� H� LPSOHPHQWDomR��1R�QtYHO� FRQFHLWXDO�� R� XVXiULR� OLGD� FRP� FRQFHLWRV

PDLV�SUy[LPRV�GH�VXD�UHDOLGDGH��H�PLQLPL]D�D�FRPSOH[LGDGH�HQYROYLGD�QRV�GLIHUHQWHV

WLSRV�GH�UHSUHVHQWDomR�JHRPpWULFD��

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

�1R HQWHQGHU GR DXWRU� HVWH UHSUHVHQWD XP GRV SULQFLSDLV GLIHUHQFLDLV GR VRIWZDUH 635,1* FRP UHODomR D VHXV

FRQFRUUHQWHV�
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��� � 2�81,9(562�'2�081'2�5($/

3UHWHQGH�VH� FRQVWUXLU� XP� PRGHOR� QmR� OLPLWDGR� D� XPD� SDUWLFXODU� iUHD� GH

DSOLFDomR�GH�*HRSURFHVVDPHQWR�H�TXH�SRVVD�LQFRUSRUDU�DSOLFDo}HV�WmR�GLYHUVDV�FRPR

(VWXGRV�$PELHQWDLV��$JULFXOWXUD��*HRORJLD�H�5HGHV�

3DUD� WDQWR�� VHUi� SUHFLVR� PDSHDU� DV� GLYHUVDV� iUHDV� � GH� DSOLFDomR� GH

*HRSURFHVVDPHQWR�� HP� IXQomR� GRV� WLSRV� GH� GDGRV� XWLOL]DGRV�� FRPR� LOXVWUDGR� QD

7DEHOD������&RPR�VH� �YHUi�D�VHJXLU��R�PRGHOR�SURSRVWR�p�DSOLFiYHO�D�WRGDV�DV�iUHDV

OLVWDGDV��LOXVWUDWLYDV�GD�GLYHUVLGDGH��GH�SUREOHPDV�HP�*HRSURFHVVDPHQWR�

7DEHOD����

$SOLFDo}HV�WtSLFDV�GH�*HRSURFHVVDPHQWR

$SOLF� (VFDODV WtSLFDV 7LSRV GH GDGRV 5HSUHVHQW� *UiILFDV 2SHUDo}HV

)ORUHVWD �������� D

���������

FDGDVWUR UXUDO

�WDOK}HV�

PDWULFLDO� YHWRULDO FODVVLI� LPDJHQV�

FRQVXOWD HVSDFLDO

$JULFXOW� �������� D

���������

GDGRV WHPiWLFRV�

6� 5HPRWR�017

PDWULFLDO�YHWRULDO

JUDGHV� 7,1

DQiOLVH HVSDFLDO�

GHFOLYLGDGH

*HRORJLD ��������� D

�����������

017� GDGRV

WHPiWLFRV�LPDJHQV

PDWULFLDO� JUDGHV WUDQVI� ,+6�

YLVXDOL]� �'

5HGHV ������� D

��������

UHGHV OLQHDUHV

�WRSRORJLD�

YHWRULDO FRQVXOWD HVSDFLDO�

FiOFXORV GHGLFDGRV

(VWXGRV

8UEDQRV

������� D

��������

UHGHV� FDGDVWUR

XUEDQR

YHWRULDO FRQVXOWD HVSDFLDO
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��� 2�81,9(562�&21&(,78$/

����� 9,6­2�*(5$/

'D�DQiOLVH�GR�XQLYHUVR�GR�PXQGR�UHDO�SRGH�VH�FRQVWDWDU�TXH�DV�DSOLFDo}HV�GH

*HRSURFHVVDPHQWR�OLGDP�FRP�GRLV�JUDQGHV�WLSRV�GH�GDGRV��*RRGFKLOG������E��

• *HR�&DPSRV�� FRUUHVSRQGHP�D� JUDQGH]DV� GLVWULEXtGDV� HVSDFLDOPHQWH�� FRPR

WLSR�GH�VROR��WRSRJUDILD�H�WHRU�GH�PLQHUDLV�

• 2EMHWRV� JHRJUiILFRV� �RX� JHR�REMHWRV��� LQGLYLGXDOL]iYHLV� H� WHP� LGHQWLILFDomR� FRP

HOHPHQWRV� GR� PXQGR� UHDO�� FRPR� ORWHV� QXP� FDGDVWUR� XUEDQR� H� SRVWHV

QXPD� UHGH� HOpWULFD�� (VWHV� REMHWRV� WHP� DWULEXWRV� QmR�HVSDFLDLV� H� SRGHP

HVWDU�DVVRFLDGRV�D�PDLV�GH�XPD�UHSUHVHQWDomR�JHRPpWULFD�

2�DVSHFWR�IXQGDPHQWDO�GD�GLVWLQomR�HQWUH�FDPSRV�H�JHR�REMHWRV�p�D�TXHVWmR

GD� LGHQWLGDGH�� ([LVWHP� PLOKDUHV� GH� iUHDV� QR� %UDVLO� FODVVLILFiYHLV� FRPR� ´ODWRVVROR

UR[Rµ��PDV�Ki�DSHQDV�XP�´-DUGLP�%RWkQLFR�GR�5LR�GH�-DQHLURµ�

2V��JHR�FDPSRV�REHGHFHP�DLQGD�DR�SULQFtSLR�GR���SODQDU�HQIRUFHPHQW���UHVWULomR

GH�SUHHQFKLPHQWR�GR�SODQR���FDGD�ORFDOL]DomR�GH�XP�JHR�FDPSR�HVWi�DVVRFLDGD�D�XP�H

VRPHQWH�XP�YDORU�GD�YDULiYHO�HVSDFLDO�UHSUHVHQWDGD�

1R� FDVR� GH� JHR�REMHWRV�� R� SULQFtSLR� GR� �SODQDU� HQIRUFHPHQW�� QmR� SUHFLVD� VHU

REHGHFLGR�� SRLV� RV� REMHWRV� SRGHP� VHU� GLVMXQWRV� QR� HVSDoR� RX� R�PHVPR� ORFDO� GR

HVSDoR�FRUUHVSRQGHU�D�PDLV�GH�XP�REMHWR��7RPH�VH��D�WtWXOR�GH�H[HPSOR��RV�FDVRV�GH

VRORV� H� GH� UHGH� HOpWULFD�� 1XP� JHR�FDPSR� GH� VRORV�� FDGD� ORFDO� GR� HVSDoR� HVWi

DVVRFLDGR�D�XP�WLSR�HVSHFtILFR�GH�VROR��S�H[��/DWRVVROR�5R[R���QXPD�GH�UHGH�HOpWULFD�

QXP�PHVPD� ORFDOL]DomR� SRGHP� FRQYLYHU� JHR�REMHWRV� GLVWLQWRV� �XP�SRVWH� FRP�XP

WUDQVIRUPDGRU�H�XPD�FKDYH��
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����� 80�02'(/2�3$5$�'$'26�*(2*5È),&26

1RVVD�DERUGDJHP�VHJXH�D�ILORVRILD�GR�PRGHOR�GH�GDGRV�GR�6*%'�RULHQWDGR�

D�REMHWRV�2���/pFOXVH��5LFKDUG�H�9HOH]���������TXH�VXSRUWD�RV�FRQFHLWRV�GH� LGHQWLGDGH

GH�REMHWRV��WLSRV�GH�GDGRV�H�KHUDQoD��H�FRQVLGHUD�RV�VHJXLQWHV�FRQMXQWRV�GLVMXQWRV�

• 2�FRQMXQWR�,�GH�LGHQWLILFDGRUHV�GH�GDGRV�JHRJUiILFRV�

• 2�FRQMXQWR�&��GH�QRPHV�GH�FODVVHV�JHRJUiILFDV�

• 2�XQLYHUVR�8�GH�DWULEXWRV�GHVFULWLYRV�^$�������$Q�`��GHILQLGRV�QRV�GRPtQLRV

'�$�������'�$Q���'HQRWDUHPRV�SRU�DL�XP�YDORU�SRVVtYHO�GR�DWULEXWR�$L�

6HJXLUHPRV�RV�VHJXLQWHV�SDVVRV�

�� 'HILQLU� DV�FODVVHV�EiVLFDV�GR�PRGHOR�H�HVWDEHOHFHU�DV� UHODo}HV� HQWUH� HODV�

GHQWUR�GRV�SULQFtSLRV�GH�HVSHFLDOL]DomR��JHQHUDOL]DomR�H�DJUHJDomR�

�� (VWDEHOHFHU� FRPR�� D� SDUWLU� GR� PRGHOR�� p� SRVVtYHO� GHILQLU� XP� HVTXHPD

FRQFHLWXDO� SDUD� XP� EDQFR� GH� GDGRV� JHRJUiILFR�� SRU� HVSHFLDOL]DomR� GDV

FODVVHV�EiVLFDV�
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����� &/$66(6��'2�81,9(562�&21&(,78$/

$V�FODVVHV�EiVLFDV�GR�PRGHOR��GHILQLGDV�D�VHJXLU��VmR��JHR�FDPSR��JHR�REMHWR��REMHWR

FDGDVWUDO��REMHWRV�QmR�HVSDFLDLV��SODQR�GH�LQIRUPDomR�H�EDQFR�GH�GDGRV�JHRJUiILFR�

'HILQLo}HV�3UHOLPLQDUHV

,QLFLDOPHQWH��VHUi�LPSRUWDQWH�HVWDEHOHFHU�D�EDVH�JHRPpWULFD�QD�TXDO�DV�FODVVHV

GR�PRGHOR�VmR�GHILQLGDV��6HJXLQGR�D�LGpLD�GH�*�WLQJ�H�6FKQHLGHU���������XWLOL]DPRV

XP�FRQMXQWR�GLVFUHWR�GH�SRQWRV�FRPR�VXSRUWH�SDUD�DV�HQWLGDGHV�HVSDFLDLV�

'HILQLomR������3URMHomR�JHRJUiILFD�SODQDU�

'DGDV�XPD�UHJLmR�GD�VXSHUItFLH�WHUUHVWUH�GHILQLGD�SRU�VXDV�FRRUGHQDGDV�GH�ODWLWXGH�H

ORQJLWXGH�ϕ� ��ϕ���ϕI���λ� ��λ���λI��H�XPD�WUDQVIRUPDomR�FDUWRJUiILFD��ρ���ϑ��Λ�→ℜ2

TXH�PDSHLD�DV�FRRUGHQDGDV�WHUUHVWUHV��ϕ��λ��SDUD�SRQWRV�QR�ℜ2��XPD�SURMHomR�JHRJUiILFD

SODQDU�*�LQGX]LGD�SRU�ϕ��λ�H��ρ��p�XPD�UHJLmR��GR�ℜ2�GHILQLGD�FRPR�

�[���\�� ρ��ϕ���λ��������\I��[I� ρ��ϕI��λI� �

*� �^��[�\��ε�ℜ2�_�[� ≤�[�≤�[I�����\� ≤�\�≤�\I`� �

$� SDUWLU� GH� XPD� UHJLmR� FRQWtQXD� GD� VXSHUItFLH� WHUUHVWUH�� SRGHPRV� GHILQLU

QRVVR�FRQFHLWR�GH�UHJLmR�JHRJUiILFD��RX�UHWLFXODGR�JHRJUiILFR��

'HILQLomR������5HJLmR�*HRJUiILFD�

'DGD�XPD�SURMHomR�SODQDU�*�� XPD� HVFDOD�χ� DVVRFLDGD� D� HVWD� SURMHomR� H� �∆[��∆\� ε

ℜ,  XPD� UHJLmR� JHRJUiILFD�5� � >*�χ��∆[��∆\@� �p�XP� UHWLFXODGR� FRQHFWDGR� � FRQWLGR�QR

SODQR�Ζ� WDO�TXH�

�5� �^��[L��\M��ε�*�_��[L �L�∆[����\M �M�∆\�������SDUD�L��M��ε�Ζ`
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$� UHJLmR� JHRJUiILFD� 5� VHUYH� GH� VXSRUWH� JHRPpWULFR� SDUD� ORFDOL]Do}HV

JHRJUiILFDV���SRLV�WRGD�XPD�ORFDOL]DomR�JHRJUiILFD�VHUi�UHSUHVHQWDGD�SRU�XP�SRQWR�GH

5��2�XVR�GH�XP�FRQMXQWR�GLVFUHWR�GH�SRQWRV�IDFLOLWD�XPD�GHILQLomR�IRUPDO�GDV�FODVVHV

GH� GDGRV� JHRJUiILFDV� H� GDV� RSHUDo}HV� DVVRFLDGDV�� $� GHILQLomR� GH� UHJLmR� JHRJUiILFD

SURSRVWD�QmR�UHVWULQJH�D�HVFROKD�GD�UHSUHVHQWDomR�JHRPpWULFD��PDWULFLDO�RX�YHWRULDO�

DVVRFLDGD�DRV�REMHWRV�JHRJUiILFRV�

6DEHPRV��GD�&DUWRJUDILD��TXH�XPD�iUHD�FRQWtQXD�GD�VXSHUItFLH�GD�7HUUD�VHUi

PDSHDGD�SDUD�XPD�VXSHUItFLH�SODQD�QR��ℜ2�DWUDYpV�GH�WUDQVIRUPDo}HV�SURMHWLYDV��SDUD

XPD�SURMHomR�FDUWRJUiILFD�H�HVFDOD�GHILQLGDV��$�WHRULD�FDUWRJUiILFD�WDPEpP�QRV�HQVLQD

�-RO\��������TXH�WRGR�PDSD�SRVVXL�XPD�SUHFLVmR�DVVRFLDGD��TXH�p�XVXDOPHQWH�GHILQLGD

HP�IXQomR�GH�VXD�HVFDOD�

&RP� EDVH� QHVWDV� FRQVLGHUDo}HV�� DVVRFLDUHPRV� DV� GLPHQV}HV� ∆[�� ∆\� GR

UHWLFXODGR�5� j� SUHFLVmR� FDUWRJUiILFD� QHFHVViULD� SDUD� UHSUHVHQWDU� XQLYRFDPHQWH� FDGD

HOHPHQWR� JHRJUiILFR�� GDGDV� XPD� iUHD� GD� VXSHUItFLH� WHUUHVWUH�� XPD� HVFDOD� H� XPD

SURMHomR�� 'HVWH� PRGR�� PHVPR� VH� SRVWHULRUPHQWH� �QR� XQLYHUVR� GH� UHSUHVHQWDomR��

HVFROKHUPRV�XPD�JHRPHWULD�YHWRULDO�SDUD�REMHWRV�GHILQLGRV�QR�XQLYHUVR�FRQFHLWXDO��R

UHWLFXODGR�5�DLQGD�SRGHUi�VHU�XWLOL]DGR�FRPR�EDVH�JHRPpWULFD�
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*HR�&DPSRV

'HILQLomR������*HR�&DPSR�

8P�JHR�FDPSR�p�XP�REMHWR� I� �>5��9��λ@��RQGH�5�p�XPD�UHJLmR�JHRJUiILFD��9�XP

GRPtQLR�GH�YDORUHV�H�λ: 5�→ 9  XP�PDSHDPHQWR�HQWUH�SRQWRV�HP�5�H�YDORUHV�HP

9�

8P�JHR�FDPSR�UHSUHVHQWD�D�GLVWULEXLomR�HVSDFLDO�GH�XPD�YDULiYHO�TXH�SRVVXL

YDORUHV� HP� WRGRV� RV� SRQWRV� GH� XPD� UHJLmR� JHRJUiILFD��2V� JHR�FDPSRV� SRGHP� VHU

HVSHFLDOL]DGRV�HP�

• 7(0É7,&2 ��D�IXQomR�λ FDUDFWHUL]D�XP�JHR�FDPSR�WHPiWLFR�TXDQGR�GHILQH�XP

PDSHDPHQWR�λ: 5 → 9�WDO�TXH��9�p�XP�FRQMXQWR�ILQLWR�HQXPHUiYHO��2V

HOHPHQWRV�GH�9�GHILQHP�RV�WHPDV�GH�XP�JHR�FDPSR��S�H[��XP�JHR�FDPSR

GH� SHGRORJLD� p� FDUDFWHUL]DGR� SHOR� FRQMXQWR� GH� WHPDV� ^ODWRVROR� UR[R�

OLWRVROR��FDPELVROR�����`��

• 180e5,&2 ��XPD�LQVWkQFLD�GHVWD�FODVVH��FKDPDGD�GH�JHR�FDPSR��QXPpULFR

�RX�02'(/2 180e5,&2 '( 7(55(12���p�GHILQLGD�DWUDYpV�GH�XPD�IXQomR

λ:5→9� WDO� TXH�9� p� R� � FRQMXQWR� GRV� UHDLV� �S�� H[�� XP� JHR�FDPSR� GH

DOWLPHWULD��

• '$'2B6(1625B5(0272���HVWD�FODVVH�p�XPD�HVSHFLDOL]DomR�GH�180e5,&2�

GHILQLGD�D�DWUDYpV�GH�XPD�IXQomR�λ: 5 → 9��WDO�TXH� 9�p�R�FRQMXQWR�GRV

QDWXUDLV�� 1D� SUiWLFD�� XPD� LQVWkQFLD� GHVWD� FODVVH� p� REWLGD� DWUDYpV� GH

GLVFUHWL]DomR�GD� UHVSRVWD� UHFHELGD�SRU� XP� VHQVRU� �SDVVLYR� RX� DWLYR�� � GH

XPD�iUHD�GD�VXSHUItFLH�WHUUHVWUH�

'HQRWDPRV�D�FODVVH�GH�JHR�FDPSRV�SRU�*(2&$032��

1R� FDVR�GH� JHR�FDPSR� WHPiWLFR�� FDGD� WHPD�SRGH� VHU� FRPSRVWR� GH� XP�RX

PDLV� TXDOLILFDGRUHV�� H� SRGH� WHU� DWULEXWRV�� 3RU� H[HPSOR�� QXP� JHR�FDPSR� GH� VRORV�

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

�1D QRWDomR XWLOL]DGD QHVWH WUDEDOKR� R XVR GH 60$//&$36 GHQRWD XPD FODVVH�
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FDGD�WHPD�GH�VROR�� �^ODWRVROR�UR[R�� OLWRVROR��FDPELVROR�� ���`��SRGH�HVWDU�DVVRFLDGR�D

XPD� WDEHOD� GH� DWULEXWRV� �FRPR� WHRU� GH� VyGLR�� QLWURJrQLR� H� SRWiVVLR�� S+� GR� VROR�

XPLGDGH��

1RWH�VH�TXH�XP�GDGR�GH�VHQVRU�UHPRWR�p�XP�FDVR�SDUWLFXODU�GH�JHR�FDPSR

QXPpULFR�� RQGH� R� YDORU� p� SURSRUFLRQDO� j� UHVSRVWD� GR� VROR�PHGLGD� SRU� XP� VHQVRU

QXPD�IDL[D�GR�HVSHFWUR�HOHWURPDJQpWLFR�

$V�ILJXUDV�DEDL[R�DSUHVHQWDP�H[HPSORV�GH�JHR�FDPSRV�

)LJXUD�������'DGR�6HQVRU�5HPRWR���,PDJHP�/$1'6$7�GH�0DQDXV��

Le

Li

Aq
Ls

)LJXUD�������*HR�FDPSR�WHPiWLFR��VRORV��

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

�2 FDVR PDLV XVXDO p XP PDSD WHPiWLFR RQGH FDGD ORFDOL]DomR HVWi DVVRFLDGD D XP WHPD ~QLFR� 1R HQWDQWR� p

PXLWR ~WLO SRGHU GHILQLU XPD VLWXDomR DRQGH PDLV GH XP FRQMXQWR GH WHPDV HVWi DVVRFLDGR D FDGD ORFDOL]DomR�
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(VSHFLDOL]Do}HV�GH�*HR�&DPSRV

$V� FODVVHV� EiVLFDV� 7(0É7,&2��017 H '$'2B6(1625B5(0272 SRGHP� � VHU

XWLOL]DGDV� SDUD� GHULYDU� XPD� KLHUDUTXLD� GH� HVSHFLDOL]DomR�� TXH� UHIOLWD� R� GRPtQLR� GH

DSOLFDomR��3RU� H[HPSOR��SDUD� HVWXGRV� GH� XVR�GR� VROR�� SRGHUtDPRV� FULDU� XPD� FODVVH

7,32B'(B62/2��HVSHFLDOL]DomR�GH�7(0É7,&2���FXMDV�LQVWkQFLDV�VmR�RV�JHR�FDPSRV�GH

XVR� GR� VROR� GD� UHJLmR� GH� HVWXGR�� H� WDPEpP� FULDU� XPD� FODVVH� ,0$*(0B/$1'6$7

�HVSHFLDOL]DomR� GH� '$'2B6(1625B5(0272 �� FXMDV� LQVWkQFLDV� VHULDP� LPDJHQV� GR

VDWpOLWH�/$1'6$7�VREUH�D�UHJLmR�GH�HVWXGR�

*HR�2EMHWR

'HILQLomR������*HR�2EMHWR

'DGRV� XP� FRQMXQWR� GH� UHJL}HV� JHRJUiILFDV� 5�����5Q� H� XP� FRQMXQWR� GH� DWULEXWRV

$�����$Q� FRP� GRPtQLRV� �'�$�������'�$Q��� XP� JHR�REMHWR� p� XP� REMHWR� � JR�  � � >D�����DQ�

6������6P@��FRPSRVWR�SHORV�YDORHV�DL��DRQGH�DL�ε�'�$L���H�SRU�ORFDOL]Do}HV�JHRJUiILFDV�6L

�DRQGH�6L⊆�5L����'HQRWDPRV�R�YDORU�GR�L�pVLPR�DWULEXWR�GHVFULWLYR�GH�JR�SRU��JR�$L �H�D�L�

pVLPD�ORFDOL]DomR�JHRJUiILFD�GH�JR�SRU��JR�5L� �

(P� RXWUDV� SDODYUDV�� XP� JHR�REMHWR� p� XP� HOHPHQWR� ~QLFR�� TXH� SRVVXL

DWULEXWRV� GHVFULWLYRV� H� HVWi� DVVRFLDGR� D� P~OWLSODV� ORFDOL]Do}HV� JHRJUiILFDV�� (VWD

GHILQLomR�WHP�WUrV�JUDQGHV�PRWLYDo}HV�DGLFLRQDLV�

�� $V� SURMHo}HV� FDUWRJUiILFDV�� $� SURMHomR� SODQDU� GD� 7HUUD�� D� SDUWLU� GH� HVFDODV

PDFURUHJLRQDLV��p�IHLWD�FRP�R�XVR�GH�TXDGUtFXODV�TXH�HVWmR�SDUWLFLRQDGRV

HP�VLVWHPDV�GH�UHIHUrQFLD�LQGHSHQGHQWHV��TXH�GHILQHP�UHFRUWHV�DUELWUiULRV

QR�HVSDoR�H�SRGHP�GLYLGLU�D�ORFDOL]DomR�GH�XP�JHR�REMHWR��3RU�H[HPSOR�

XP�SDUWLFLRQDPHQWR�FDUWRJUiILFR��GD�$PD]{QLD�QD�SURMHomR�870��HVFDOD

���������� ID]� FRP� TXH� RV� SULQFLSDLV� ULRV� WHQKDP� UHSUHVHQWDo}HV

JHRPpWULFDV�GHVFRQWtQXDV�HP�YiULRV�PDSDV�

�� 5HSUHVHQWDo}HV� JHRPpWULFDV� HP�GLIHUHQWHV� HVFDODV��1D�SUiWLFD��QXP�PHVPR�EDQFR

GH�GDGRV�JHRJUiILFR���SRGHP�FRQYLYHU�UHSUHVHQWDo}HV�GD�PHVPD�UHDOLGDGH
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JHRJUiILFD�HP�GLIHUHQWHV�HVFDODV�JHRJUiILFDV���3RU�H[HPSOR��FRQVLGHUHPRV

XP�FRQMXQWR�GH�PDSDV�GRV�PXQLFtSLRV�GR�(VWDGR�GH�6mR�3DXOR��TXH�LQFOXL

XP�PDSD�JHUDO��QD�HVFDOD�GH��������������H�PDSDV�UHJLRQDLV��QD�HVFDOD�GH

������������1HVWD�VLWXDomR��XP�PHVPR�JHR�REMHWR� �S�H[���R�PXQtFLSLR�GH

6mR� -RVp� GRV� &DPSRV�� WHULD� GXDV� UHSUHVHQWDo}HV� JHRPpWULFDV�� XPD� QR

PDSD�JHUDO�H�RXWUD�QR�PDSD�UHJLRQDO�GR�9DOH�GR�3DUDtED�

�� 0~OWLSODV�UHSUHVHQWDo}HV�WHPSRUDLV��$V�GLIHUHQWHV�UHSUHVHQWDo}HV�GH�XP�PHVPR

REMHWR�SRGHP�FRUUHVSRQGHU� D� YDULDo}HV� WHPSRUDLV� GR�PHVPR�� FRPR�QR

FDVR�GH�XP�ODJR�TXH�WHYH�VXDV�ERUGDV�DOWHUDGDV��

3DUD�LOXVWUDU�HVWH�FRQFHLWR��FRQVLGHUHPRV�D�ILJXUD������TXH�PRVWUD�XP�EDQFR

GH� GDGRV� GD� $PD]{QLD�� RQGH� � RV� TXDGUDGRV� SRQWLOKDGRV� UHSUHVHQWDP� R� UHFRUWH

HVSDFLDO� GR� EDQFR� GH� GDGRV�� (QWLGDGHV� FRPR� RV� ULRV� $PD]RQDV� H� ;LQJ~� WrP

UHSUHVHQWDo}HV�HP�GLIHUHQWHV�SDUWLFLRQDPHQWRV�HVSDFLDLV�GR�EDQFR�GH�GDGRV�

1

2

3

id nome

Amazonas

Xingu

id nome

Yanomami

Waimiri

Kayapó

1

2

3

)LJXUD�������3ULQFtSLR�GH�LGHQWLGDGH�HP�EDQFRV�GH�GDGRV�JHRJUiILFRV�

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

�8P FDVR SDUWLFXODUPHQWH GUDPiWLFR p R 0DU GH $UDO� QD H[�8566�
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2EMHWR�QmR�HVSDFLDO

(P�PXLWDV� VLWXDo}HV�� p� FRQYHQLHQWH� SHUPLWLU� D� DVVRFLDomR� GH� LQIRUPDo}HV

QmR�HVSDFLDLV�D�XP�EDQFR�GH�GDGRV�JHR�UHIHUHQFLDGR��3RU�H[HPSOR��FRQVLGHUH�VH�XPD

DSOLFDomR�GH�FDGDVWUR�XUEDQR�HP�XPD�SUHIHLWXUD��TXH� Mi�GLVS}H�GH�XP�VLVWHPD�SDUD

FiOFXOR�GR�,378�EDVHDGR�QXP�FDGDVWUR�DOIDQXPpULFR�GH� ORWHV��1HVWH�FDVR��SRGH�VH

GHVHMDU� DVVRFLDU� R� FDGDVWUR� DOIDQXPpULFR� D� GDGRV� JHRUHIHUHQFLDGRV� FRQWHQGR� D

ORFDOL]DomR� JHRJUiILFD� GHVWDV� SURSULHGDGHV�� 3DUD� HQJOREDU� HVWDV� HQWLGDGHV�

LQWURGX]LPRV�D�QRomR�GH�REMHWR�QmR�HVSDFLDO�

'HILQLomR������2EMHWR�QmR�HVSDFLDO

'DGR�XP�FRQMXQWR�GH�DWULEXWRV�$�����$Q��XP�REMHWR�QmR�HVSDFLDO�p�XP�REMHWR

RQ�  � � >D�����DQ@� GHILQLGR� SHORV� DWULEXWRV� DL� ε�'�$L���� H� TXH� QmR� SRVVXL� ORFDOL]Do}HV

HVSDFLDLV�DVVRFLDGDV�

$VVLP��D�QRomR�GH�REMHWR�QmR�HVSDFLDO�HQJORED�TXDOTXHU�WLSR�GH�LQIRUPDomR

TXH�QmR�VHMD�JHRUHIHUHQFLDGD�H�TXH�VH�TXHLUD�DJUHJDU�D�XP�6,*��'HQRWDPRV�D�FODVVH

GH�REMHWR�QmR�HVSDFLDLV�SRU�1®2(63$&,$/�

2�H[HPSOR�DQH[R�PRVWUD�R�FDVR�GH�XPD�DSOLFDomR�GH�FDGDVWUR� UXUDO��1HVWH

FDVR�� WHPRV� RV� JHR�REMHWRV� GD� FODVVH� ´ID]HQGDVµ� �TXH� HVWmR� UHIHUHQFLDGRV

HVSDFLDOPHQWH�� H� GHVHMDPRV� HVWDEHOHFHU� D� OLJDomR� HQWUH� HVWHV� JHR�REMHWRV� H� D

LQIRUPDomR�DOIDQXPpULFD� Mi�H[LVWHQWH��VRE�D�IRUPD�GH�XP�FDGDVWUR�GH�SURSULHGDGHV�

1HVWH�FDVR��DV�LQIRUPDo}HV�GH�FDGDVWUR�VmR�FRQVLGHUDGDV�XP�REMHWR�QmR�HVSDFLDO�

geoid area cadastro INCRA

ITRcadastro INCRA dono

fazendas

cadastro

22 1500 019331

019331 12000 Olacyr

)LJXUD�������([HPSOR�GH�OLJDomR�HQWUH�JHR�REMHWR�H�REMHWR�QmR�HVSDFLDO�

2EMHWR�&DGDVWUDO��&RPSOH[R�
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1RVVD�GHILQLomR�GH�JHR�REMHWR�SHUPLWH�D�DVVRFLDomR�GH�REMHWRV�JHRJUiILFRV�D

GLIHUHQWHV�UHJL}HV�QR�HVSDoR��&RPR�DV�DSOLFDo}HV�GH�*HRSURFHVVDPHQWR�XVXDOPHQWH

QmR� DUPD]HQDP� RX� PDQLSXODP� HOHPHQWRV� LVRODGRV�� p� FRQYHQLHQWH� DUPD]HQDU� D

UHSUHVHQWDomR� JHRPpWULFD� GH� XP� JHR�REMHWR� HP� FRQMXQWR� FRP� VHXV� YL]LQKRV�

PDQWHQGR�DV�UHODo}HV�GH�WRSRORJLD��3RU�H[HPSOR��QXP�FDGDVWUR�XUEDQR��RV� ORWHV�GH

XP�PHVPR�EDLUUR�VmR�DUPD]HQDGRV�H�DSUHVHQWDGRV�HP�FRQMXQWR��(VWD�FDUDFWHUtVWLFD

QRV� OHYD� D� LQWURGX]LU� D� LGpLD� GH� REMHWR� FDGDVWUDO�� XP� REMHWR� FRPSOH[R� TXH� DJUXSD� JHR�

REMHWRV�SDUD�XPD�GDGD�SURMHomR�FDUWRJUiILFD�H�UHJLmR�JHRJUiILFD��VHQGR�LQVWkQFLDV�GD

FODVVH &$'$675$/�

'HILQLomR������2EMHWR�&DGDVWUDO�

8P�REMHWR�FDGDVWUDO��p�XP�REMHWR�RF >5�*2�JHR@��RQGH�5�p�XPD�UHJLmR�JHRJUiILFD��*2

p�XP�FRQMXQWR�GH�JHR�REMHWRV�H��JHR��*2→�5 p�XP�PDSHDPHQWR�TXH�DWULEXL�D�FDGD

JHR�REMHWR� JR�ε�*2��XP�VXEFRQMXQWR�QmR�YD]LR�GH��5� �RX� VHMD�� XPD� ORFDOL]DomR�QR

PDSD��

$� UHODomR� HQWUH� R� REMHWR� FDGDVWUDO� H� RV� JHR�REMHWRV� QHOH� SUHVHQWHV� � p

(67ÉB0$3($'2B(0�� GHILQLGD� SHOR� PDSHDPHQWR� JHR�JR��� $� FODVVH� GRV� REMHWRV

FDGDVWUDLV�VHUi�GHQRWDGD�SRU &$'$675$/��$�ILJXUD�����LOXVWUD�XP�H[HPSOR�GH�REMHWR

FDGDVWUDO�� SDUD� R� FDVR� GH� XP� FDGDVWUR� XUEDQR�� &DGD� REMHWRV� FDGDVWUDO� GHVWH� FODVVH

FRQWpP�RV�PDSHDPHQWRV�GRV�JHR�REMHWRV�GDV�FODVVHV�/27(6��+263,7$,6�H�(6&2/$6�

Lotes

Lotes
Construídos

Terrenos

is-a

Hospitais Escola

Escola 1o.
Grau

Escola 2o.
Grau

Cadastro 
urbano

is-mapped-in

is-a is-a is-a

is-mapped-in
is-mapped-in

)LJXUD�������([HPSOR�GH�REMHWRV�FRPSOH[RV��FDGDVWUR�XUEDQR��

3DUD�LOXVWUDU�R�FRQFHLWR�H�R�XVR�GH�REMHWRV�FDGDVWUDLV��FRQVLGHUDPRV��D�DLQGD�D

ILJXUD������RQGH�WHPRV�XP�FDVR�GH�XP�REMHWR�FDGDVWUDO��FDGDVWUR�XUEDQR��FRQWHQGR

RV� ORWHV�GH�XPD�SDUWH�GR�EDLUUR�´-DUGLP�(VSODQDGDµ�HP�6mR�-RVp�GRV�&DPSRV��2V
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JHR�REMHWRV�GD�FODVVH��´ORWHVµ�LQFOXHP�WRGRV�RV�ORWHV�H[LVWHQWHV�QD�FLGDGHV��QD�ILJXUD

DSUHVHQWDGRV� VRE� IRUPD� GH� WDEHOD��� &RPR� R� REHMWR� FDGDVWUDO� HVWi� OLPLWDGR

HVSDFLDOPHQWH��FRQWpP�DSHQDV�DV�UHSUHVHQWDo}HV�JHRPpWULFDV�GH�XPD�SDUWH�GRV�JHR�

REMHWRV��QD�ILJXUD��LQGLFDGRV�SHODV�VHWDV��

Lotes

geoid dono cadas IPTU

22 Guimaraes C Bevilacqua 768
endereco

22
250186

Mapa Lotes n. 345
Jardim Esplanada

23 Bevilacqua Sao Joao 456 110427

24 Ribeiro C Bevilacqua 790 271055

23

�����)LJXUD�������,OXVWUDomR�GR�FRQFHLWR�GH�REMHWR�FDGDVWUDO�

&RQVLGHUDPRV�DLQGD�D�HVSHFLDOL]DomR�GD�FODVVH� �&$'$675$/ QD�FODVVH�5('(�

8PD� LQVWkQFLD� GHVWD� FODVVH� � p� XP� REMHWR� RF >5�*2�JHR@�� RQGH� R� PDSHDPHQWR

JHR�*2→�5 p� WDO� TXH� JHR�JR��p�XP�SRQWR�RX�XPD� OLQKD� HP�5��&RPR�H[HPSOR�GHVWD

FODVVH� GH� REMHWRV�� FRQVLGHUH�VH� D� HVSHFLOL]DomR� GD� FODVVH� 5('(� QD� FODVVH� 5('(

(/e75,&$��8PD�LQVWkQFLD�GHVWD�FODVVH�FRQWHUi�RV�PDSHDPHQWRV�GH�GLIHUHQWHV�FODVVHV

GH�JHR�REMHWRV��FRPR�PRVWUDGR�QD�ILJXUD�����

Linha de 
transmissão

is-a

Poste

Rede elétrica

is-mapped-in

is-a is-a is-a

Linha de baixa 
tensão

Linha de alta 
tensão

Sub-estação

Sub-estação
primária

Sub-estação
secundária

is-mapped-in
is-mapped-in

)LJXUD�������([HPSOR�GH�REMHWR�FRPSOH[R��UHGH�HOpWULFD��

$�ILJXUD�����PRVWUD�R�FDVR�GH�XPD�UHGH�HOpWULFD��UHSUHVHQWDGD�DWUDYpV�GH�XPD

WRSRORJLD�DUFR�Qy��1RWH�VH�TXH�XPD�PHVPD� ORFDOL]DomR�JHRJUiILFD� HVWi� DVVRFLDGD� D

GRLV�JHR�REMHWRV��XP�SRVWH�H�XP�WUDQVIRUPDGRU��
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id label capacidade

22 Eng. D entro 3.000 kVA

id label C lasse

2345 32-17-95 C lasse 3

Sub-estações

Postes

id label C apacidade

2501 3331-128 17000
Transform adores

��������)LJXUD�������,OXVWUDomR�GR�FRQFHLWR�GH�UHGH�
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3ODQR�GH�,QIRUPDomR

8P�FRQFHLWR�PXLWR�~WLO��SDUD�ILQV�GH�GHILQLomR�GH�LQWHUIDFH�H�GH�RSHUDo}HV��p

D� LGpLD� GH� SODQR� GH� LQIRUPDomR�� 7UDWD�VH� GD� JHQHUDOL]DomR� GRV� FRQFHLWRV� GH� JHR�

FDPSRV�H�GH�REMHWR�FDGDVWUDO�

'HILQLomR������3ODQR�GH�LQIRUPDomR

8P�SODQR�GH�LQIRUPDomR�p�XP�REMHWR�FDGDVWUDO��RX�XP�JHR�FDPSR�

8PD�LQVWkQFLD�GD�FODVVH�3/$12 '( ,1)250$d®2�UHSUHVHQWD��SDUD�XPD�GDGD

UHJLmR�JHRJUiILFD��R�OXJDU�JHRPpWULFR�GH�XP�FRQMXQWR�GH�GDGRV�JHRJUiILFRV��XP�JHR�

FDPSR�RX�XP�REMHWR�FDGDVWUDO��

%DQFR�GH�GDGRV�JHRJUiILFRV

'HILQLomR������%DQFR�GH�GDGRV�JHRJUiILFRV

8P�EDQFR�GH�GDGRV�JHRJUiILFRV�p�XP�REMHWR�EGJ� �>3��*2��21@��FRPSRVWR

SRU�XP�FRQMXQWR�GH�SODQRV�GH�LQIRUPDomR��3� ^SL���SL��� �����SLQ`��XP��GH�JHR�REMHWRV

*2 ^JR���JR��������JRQ`�H��XP�GH�REMHWRV�QmR�HVSDFLDLV�21 �^RQ���RQ��������RQQ`�

(VWD� GHILQLomR� p� � SDUWLFXODUPHQWH� LQWHUHVVDQWH� SRLV� QmR� ID]� UHVWULomR� VREUH

HVFDOD�GRV�GDGRV�H�QHP�VREUH�D�FRQWLQXLGDGH�HVSDFLDO�GRV�SODQRV�GH�LQIRUPDomR�TXH

FRPS}HP�R�EDQFR��7RPH�VH��SRU�H[HPSOR��XP�EDQFR�GH�GDGRV�JHRJUiILFRV�VREUH�D

$PD]{QLD�/HJDO��FRP�RV�VHJXLQWHV�GDGRV�

• 9HJHWDomR��ILWR�ILVLRQRPLD���HVSHFLDOL]DomR�GD�FODVVH� 7(0É7,&2��FRP����

WHPDV� GH� YHJHWDomR� GHILQLGDV� SHOR� ,%*(� �SURMHWR� 5$'$0��� ��� FDUWDV

GLJLWDOL]DGDV�D�SDUWLU�GH�PDSDV�QD�HVFDOD��������������SURMHomR�/DPEHUW�

• ,PDJHQV� GH� VDWpOLWH�� HVSHFLDOL]DomR� GD� FODVVH� '$'2B6(1625B5(0272�

REWLGDV�SHOR� VDWpOLWH�/$1'6$7�70�� HP� WUrV� DQRV� ������� ����� H� ������

����LPDJHQV��SURMHomR�870�

• *HR�FDPSRV�GH�XVR�GR�VROR��HVSHFLDOL]Do}HV�GD�FODVVH�7(0É7,&2��FRP�DV

FODVVHV�� IORUHVWD�SULPiULD�� IORUHVWD� VHFXQGiULD�� IORUHVWD� GH� YiU]HD�� FHUUDGR�
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iUHD�GH�UHJHQHUDomR��ULRV�H�QXYHP��2V�PDSDV�ILQDLV�VHUmR�FRPSDWtYHLV�FRP

D�HVFDOD������������SURMHomR�870�

• =RQHDPHQWR� HFRQ{PLFR�HFROyJLFR�GR� HVWDGR�GH�5RUDLPD�� HVSHFLDOL]DojR

GDV�FODVVH�&$'$675$/��FRP����SODQRV�GH�LQIRUPDomR�JHUDGRV�D�SDUWLU�GR

HVWXGRV�QD�HVFDOD�����������
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����� 5(6802�'2�81,9(562�&21&(,78$/

(P� UHVXPR�� R� XQLYHUVR� GH� UHSUHVHQWDomR� GR� PRGHOR� WHP� FRPR� HQWLGDGH

EiVLFD�XP�EDQFR�GH�GDGRV�JHRJUiILFR��(VWH�EDQFR�p�FRPSRVWR�SRU�SODQRV�GH�LQIRUPDomR��SRU

JHR�REMHWRV�H�SRU�REMHWRV�QmR�HVSDFLDLV��2V�SODQRV�GH�LQIRUPDomR�SRGHP�VHU�JHR�FDPSRV�RX

REMHWRV� FDGDVWUDLV�� � (VWDV� FODVVHV� SRGHP� VHU� DLQGD� HVSHFLDOL]DGDV� SDUD� FRQVWUXLU� R

HVTXHPD� FRQFHLWXDO� GR� EDQFR� GH� GDGRV� JHRJUiILFR�� $� ILJXUD� ����� LOXVWUD� HVWDV

UHODo}HV�

is-mapped-in

Dado Sensor
Remoto

Geo-objeto

Cadastral

Plano 
Informa ção

Rede

Banco de dados
geo-referenciados

 Temático

Geo-campo

Numérico

is-a is-a

is-a

is-a

part-of

Não-espacial

part-ofpart-of

)LJXUD��������8QLYHUVR�FRQFHLWXDO�
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��� �81,9(562�'(�5(35(6(17$d­2

1R� XQLYHUVR� GH� UHSUHVHQWDomR�� HVWDUHPRV� GHILQLQGR� DV� SRVVtYHLV

UHSUHVHQWDo}HV� JHRPpWULFDV� TXH� SRGHP� HVWDU� DVVRFLDGDV� jV� FODVVHV� GR� XQLYHUVR

FRQFHLWXDO�� ,QLFLDOPHQWH�� GHYHPRV� FRQVLGHUDU� DV� GXDV� JUDQGHV� FODVVHV� GH

UHSUHVHQWDo}HV� JHRPpWULFDV�� 5(35(6(17$d®2 9(725,$/� H� 5(35(6(17$d®2

0$75,&,$/�

3DUD�GHWDOKDU�R�XQLYHUVR�GH�UHSUHVHQWDomR��DGRWDPRV�SURSRVWD�VHPHOKDQWH�j

DSUHVHQWDGD�SHOR�SDGUmR�6$,)� �6RQGKHLP���������$� HVWUXWXUD� DTXL�SURSRVWD� p�XPD

VLPSOLILFDomR� GR� PRGHOR� GR� 6$,)�� H� DSUR[LPD�VH� EDVWDQWH� GD� LPSOHPHQWDomR

XWLOL]DGD�QR�635,1*�����

����� +,(5$548,$�'(�5(35(6(17$d®(6�0$75,&,$,6

$�5(35(6(17$d®2 *(20e75,&$ 0$75,&,$/�SRGH�VHU�HVSHFLDOL]DGD�VHJXQGR

D�KLHUDUTXLD�GH�FODVVHV�PRVWUDGD�QD�ILJXUD������

Represen.
Matricial

Imagem
Temática

Grade 
Regular

Matriz 2D

Imagem
Tons Cinza

Imagem
Sintética

is-a is-ais-a is-a

part-of
part-of part-of

part-of

�������)LJXUD��������+LHUDUTXLD�GH�FODVVHV�SDUD�5(35(6(17$d®2 0$75,&,$/�
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$V�FODVVHV�GHULYDGDV�GH�5(35(6(17$d®2 0$75,&,$/ VmR�

• *5$'( 5(*8/$5��XPD�JUDGH�UHJXODU�p�XPD�PDWUL]�GH�UHDLV�

• ,0$*(0 (0 7216 '( &,1=$��LPDJHP�UHSUHVHQWDGD�DWUDYpV�GH�XPD�PDWUL]

VREUH�4��RQGH�4�⊂�ℵ� GHQRWD� R� FRQMXQWR�GRV� QtYHLV� GH� TXDQWL]DomR�GD

LPDJHP�

• ,0$*(0 7(0É7,&$��UHSUHVHQWDomR�PDWULFLDO�GH�XP�JHR�FDPSR�7(0É7,&2�

GDGD�SRU�XPD�WULSOD� ��0��9��7���RQGH�0�p�XPD�PDWUL]�VREUH� �4�⊂�ℵ��9

VmR�RV� YDORUHV� SRVVtYHLV� GR� JHR�FDPSR�� H�7��4→9�XPD� IXQomR� LQMHWLYD

TXH� DVVRFLD� YDORUHV� HP�4� D� WHPDV� HP� �9�� 3RU� H[HPSOR�� QXPD� LPDJHP

WHPiWLFD��XP�HOHPHQWR�GD�PDWUL]�GH�YDORU���SRGH�HVWDU�DVVRFLDGR�DR�WHPD

´)ORUHVWD�2PEUyILODµ�

• ,0$*(0 6,17e7,&$��UHSUHVHQWDomR�GH�XPD�LPDJHP�HP�FRUHV��GDGD�SRU�XP

SDU��0�7���RQGH�0�p�XPD�PDWUL]��VREUH��4�⊂�ℵ�H�SRU�7�XPD�IXQomR�TXH

DVVRFLD��SDUD�FDGD�YDORU�T�ε�4��XPD�WULSOD�GH�YDORUHV� LQWHLURV� �U�� J�� E��TXH

GHILQHP��XPD�FRPSRVLomR�FRORULGD�GR�WLSR�5*%��YHUPHOKR��YHUGH��D]XO��

8WLOL]DGD� SDUD� PRVWUDU� LPDJHQV� HP� FRPSRVLomR� FRORULGD� HP� SODFDV

JUiILFDV�IDOVD�FRU�
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����� +,(5$548,$�'(�5(35(6(17$d®(6�9(725,$,6

3DUD� GHILQLU� HVWD� KLHUDUTXLD�� SUHFLVDPRV� LQLFLDOPHQWH� SUHFLVDU�PHOKRU� R� TXH

HQWHQGHPRV�SHODV�SULPLWLYDV�JHRPpWULFDV��FRRUGHQDGDV�'��FRRUGHQDGDV��'���Qy�'��Qy�UHGH�

DUFRV��DUFRV�RULHQWDGRV��LVROLQKDV�H�SROtJRQRV��$�GHILQLomR�GH�SROtJRQR�IRL�REWLGDV�HP�3XSSR

H�'HWWRUL��������

'DGD�XPD�UHJLmR�JHRJUiILFD�5�GHILQLGD�FRPR

�5� �^��[L��\M��⊂��>[���[I@�[�>\���\I@����[L �L�∆[����\M �M�∆\�������L��M��ε�Ζ����∆[��∆\�ε�ℜ`�

SRGHPRV�GHILQLU�

• &225'(1$'$�'�� 8PD� FRRUGHQDGD� �'� p� XP� REMHWR� FRPSRVWR� SRU� XPD

ORFDOL]DomR�VLQJXODU��[L��\M��ε�5�

• &225'(1$'$�'�� 8PD� FRRUGHQDGD� �'� p� XP� REMHWR� FRPSRVWR� SRU� XPD

ORFDOL]DomR�VLQJXODU��[L��\M� ]���RQGH���[L��\M����ε�5�

• 32172�'��8P� SRQWR� �'� p� XP�REMHWR� TXH� SRVVXL� DWULEXWRV� GHVFULWLYRV� H

XPD�FRRUGHQDGD��'�

• /,1+$�'�� 8PD� OLQKD� �'� SRVVXL� DWULEXWRV� H� LQFOXL� XP� FRQMXQWR� GH

FRRUGHQDGDV� �'� ^� �[��\���� ����� �[Q�\Q�� �� �[L�� \L�� ε� 5�� � [L���  � [L RX� \L���  � \L `�

'HQRWDUHPRV�D�SULPHLUD�FRRUGHQDGD�GH�XPD�OLQKD��O�SRU��O�����D�~OWLPD�SRU

O����H�R�FRQMXQWR�GDV�GHPDLV�SRU�O��

• ,62/,1+$�� XPD� LVROLQKD� FRQWpP� XPD� OLQKD� �'�� DVVRFLDGD� D� XP� YDORU� UHDO

�FRWD��

• $5&2 25,(17$'2��XP�DUFR�RULHQWDGR�FRQWpP�XPD� OLQKD��'�� DVVRFLDGD�D

XPD�RULHQWDomR�GH�SHUFRUULPHQWR�

• 1Ð�'�� XP� Qy� �'� � LQFOXL� XPD� FRRUGHQDGD�'� �[L�� \L�� ε� 5� H� XPD� OLVWD�/� GH

OLQKDV� �'�� WDO� TXH� �∀� OL�� OM � ε� /� �OL�≠� OM��� �[L�� \L� � OL����  � OM����� 7UDWD�VH� GD
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FRQH[mR� HQWUH�GXDV�RX�PDLV� OLQKDV�� XWLOL]DGD�SDUD�PDQWHU� D� WRSRORJLD� GD

HVWUXWXUD�

• 1Ð 5('(��XP�Qy�GH�UHGH�FRQWpP�XP�Qy��G�H�XPD�OLVWD�GH�DUFRV�RULHQWDGRV��RQGH

D� FDGD� LQVWkQFLD� DVVRFLDPRV� XPD� LPSHGkQFLD� H� XP� FXVWR� GH

SHUFRUULPHQWR�

• 1Ð �'��XPD� LQVWkQFLD�GHVWD�FODVVH�FRQWpP�XPD� FRRUGHQDGD��'� �[L�� \L��]��� H

XP� OLVWD�/�GH� OLQKDV��'�� WDO�TXH� �∀� OL�� OM �ε�/� �OL�≠� OM��� �[L�� \L� � OL���� � OM����

7UDWD�VH�GD�FRQH[mR�HQWUH�WUrV�RX�PDLV�OLQKDV�GH�XPD�JUDGH�WULDQJXODU�

• 32/Ì*212�� 3DUD� FDUDFWHUL]DU� D� FODVVH� GRV� SROtJRQRV�� SUHFLVDPRV

LQLFLDOPHQWH�GH�XDP�GHILQLomR�DX[LOLDU��D�GH� iUHD��8PD�iUHD�p�XP�REMHWR�D

IRUPDGR�SRU�XP�FRQMXQWR�GH�OLQKDV��'��WDO�TXH�D� �^� O�����OQ��H��� OL�� ���� 

OL�����L�ε��>��Q��@��H�O� ���� �OQ ���`��8PD�iUHD�D��GLYLGH�R�UHWLFXODGR��5�HP�XP

FRQMXQWR�LQWHULRU���GHQRWDGR�SRU�D���H�XP�FRQMXQWR�H[WHULRU��GHQRWDGR�SRU�k�

'DGR�XPD�iUHD�DH �´iUHD�H[WHUQDµ�� �ε� �5�� �XP�FRQMXQWR�GH�iUHDV� LQWHUQDV

�´EXUDFRVµ��^� D������DQ`� WDLV�TXH� �DL�⊆�DH� �L ����Q��� XP� SROtJRQR� p�XP�REMHWR

GHILQLGR�SHOR�FRQMXQWR�GH� �SRQWRV�SJ� �^DH
��∩�k� ∩�kL ����∩�kQ� �� L �����Q`�

1HVWH�FRQWH[WR��XP�SROtJRQR�FRQWpP�XPD�OLVWD�GH�OLQKDV��'�H�XPD�OLVWD�GH

QyV��'��TXH�GHVFUHYHP�DV�FRRUGHQDGDV�GD�iUHD�H[WHUQD�H�GDV�iUHDV�LQWHUQDV

TXH�FRPS}HP�R�SROtJRQR�

8PD�YH]�GHILQLGDV�DV�SULPLWLYDV�JHRPpWULFDV�YHWRULDLV��SRGHPRV�HVWDEHOHFHU�D

KLHUDUTXLD�GH�UHSUHVHQWDo}HV�JHRPpWULFDV�YHWRULDLV��FRPR�PRVWUDGR�QD�ILJXUD������
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Representação
Vetorial

Nó 2D

Conjunto
Isolinhas

Coordenada
2D

Coordenada
3D

Nó 3D

Subdivisão
Planar  2D

is-a

Conj. Pontos
  2D

Amostras
  3D

is-ais-a is-a

set-of

set-of

set-of

part-of 

part-of

set-ofset-of

Grafo
Orientado

Nó Rede Polígono 

list-of

set-of

Linha 2D

Isolinha

set-of

part-of

set-of 

Pto 2D

is-a

set-of

Arco 
Orientado 

part-of

part-of

set-of set-of

part-of 

list-of list-of

list-of

is-a

Grade
Triangular

�����)LJXUD��������+LHUDUTXLD�GH�FODVVHV�SDUD��5(35(6(17$d®2 9(725,$/�

1D� ILJXUD� ������ GLVWLQJXLPRV� � RV� UHODFLRQDPHQWRV� GH� HVSHFLDOL]DomR� �´LV�Dµ��

LQFOXVmR�GH�XPD�LQVWkQFLD��´SDUW�RIµ���LQFOXVmR�GH�XP�FRQMXQWR�GH�LQVWkQFLDV��´VHW�RIµ��H

LQFOXVmR� GH� XPD� OLVWD� GH� LGHQWLILFDGRUHV� GH� LQVWkQFLDV� �´ OLVW�RIµ��� (VWH� ~OWLPR

UHODFLRQDPHQWR� VHUi� XWLOL]DGR� SDUD� PDQWHU� D� WRSRORJLD� �'�� &RQVLGHUDPRV� DTXL�� DV

VHJXLQWHV�HVSHFLDOL]Do}HV�GH�5(35(6(17$d®2 9(725,$/�

• &21-8172 '( 321726 �'��XPD�LQVWkQFLD�GHVWD�FODVVH�p�XP�FRQMXQWR�GH

SRQWRV��G��XWLOL]DGR�SDUD�JXDUGDU�ORFDOL]Do}HV�LVRODGRV�QR�HVSDoR��S�H[��QR

FDVR�GH�SRoRV�GH�SHWUyOHR��

• &21-8172 '( ,62/,1+$6��XPD�LQVWkQFLD�GHVWD�FODVVH�p�XP�FRQMXQWR��,��GH

LVROLQKDV�H�∀�LL��LM �ε�,��LL�≠�LM���LL�∩��LM � �∅��1XP�PDSD�GH�LVROLQKDV��FDGD�OLQKD

SRVVXL�XPD�FRWD�H�DV�OLQKDV�QmR�VH�LQWHUVHSWDP�

• 68%',9,6®2 3/$1$5�� GDGD�XPD� UHJLmR�JHRJUiILFD�5�� XPD� LQVWkQFLD�GHVWD

FODVVH�FRQWpP�XP�FRQMXQWR��3J�GH�SROtJRQRV��/�GH�OLQKDV��'�H�1��GH�QyV��'� ���

• *5$)2 25,(17$'2�� XPD� LQVWkQFLD� GHVWD� FODVVH� p� XPD� UHSUHVHQWDomR�

FRPSRVWD�GH�XP�FRQMXQWR�GH�Qy�UHGH H�GH�XP�FRQMXQWR�GH��DUFR�RULHQWDGR��G�

• *5$'( 75,$1*8/$5��XPD�LQVWkQFLD�GHVWD�FODVVH�FRQWpP�XP�FRQMXQWR�GH

QyV��'�H�XP�FRQMXQWR�/�GH�OLQKDV��'�WDO�TXH�
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 ∀�OL�ε�/��∃�OM��ON���OP��OQ ε�/��L�≠�M�≠�N��≠�P��≠�Q���RQGH

 �OL ∩�OM� �OL���� �OL ∩�ON H�����OL ∩�OP� �OL���� �OL ∩�OQ ��H

 OL
��∩��OS � �∅��∀�OS ε�/���L�≠�S�

 7UDWD�VH�GH�XPD�JUDGH�RQGH�WRGDV�DV�OLQKDV�VH�LQWHUVHSWDP��PDV�DSHQDV�HP

VHXV�SRQWRV�LQLFLDLV�H�ILQDLV�

• 0$3$ 321726�'��XPD�LQVWkQFLD�GHVWD�FODVVH�p�XP�FRQMXQWR�GH�FRRUGHQDGDV

�G���7UDWD�VH�GH�XP�FRQMXQWR�GH�DPRVWUDV��'�
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����� 5(/$&,21$0(172� (175(� 3/$12� '(� ,1)250$d­2� (� 5(35(6(17$´&­2
*(20e75,&$

1R�XQLYHUVR�FRQFHLWXDO��GHILQLPRV�TXH�XPD�JHQHUDOL]DomR�SDUD�DV�FODVVHV�GH

REMHWRV� TXH� SRVVXtDP� VXSRUWH� HVSDFLDO�� DWUDYpV� GD� FODVVH�3/$12 '( ,1)250$d®2�

3DUD�UHODFLRQDU�HVWD�FODVVH�FRP�VXDV�SRVVtYHLV�UHSUHVHQWDo}HV�� LQWURGX]LPRV�D�FODVVH

5(35(6(17$d®2 *(20e75,&$�FRPR�JHQHUDOL]DomR�GH��5(35(6(17$d®2 0$75,&,$/

H� GH� 5(35(6(17$d®2 9(725,$/�� H� R� UHODFLRQDPHQWR� HVWiBUHSUHVHQWDGRBHP� SDUD

GHQRWDU� D� UHODomR� HQWUH� DV� FODVVHV� 3/$12 '( ,1)250$d®2 H� 5(35(6(17$d®2

*(20e75,&$��$�ILJXUD������LQGLFD D�KLHUDUTXLD�EiVLFD�GR�XQLYHUVR�GH�UHSUHVHQWDomR�

Represen.
Geométrica

Represen.
Matricial

Represen.
Vetorial

is-repres.-in

Plano
Informação

)LJXUD��������5HODFLRQDPHQWR�HQWUH�XQLYHUVRV�FRQFHLWXDO�H�GH�UHSUHVHQWDomR�

3DUD�PDLRUHV�GHWDOKHV�VREUH�DV�UHSUHVHQWDo}HV�JHRPpWULFDV�DVVRFLDGDV�D�FDGD

FODVVH� GR� XQLYHUVR� FRQFHLWXDO�� YHMD�VH� D� VHomR� ���� �´5HODomR� HQWUH� RV� XQLYHUVRV� GR

PRGHORµ��
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��� 81,9(562�'(��,03/(0(17$d­2

$R� GLVFXWLU� R� XQLYHUVR� GH� LPSOHPHQWDomR�� HVWDUHPRV� LQGLFDQGR� TXDLV� DV

HVWUXWXUDV�GH�GDGRV�D�VHU�XWLOL]DGDV�SDUD�FRQVWUXLU�XP�VLVWHPD�GH�*HRSURFHVVDPHQWR�

$TXL�WUDWDPRV�FRP�GHFLV}HV�FRQFUHWDV�GH�SURJUDPDomR�H�TXH�SRGHP�DGPLWLU�Q~PHUR

PXLWR� JUDQGH� GH� YDULDo}HV�� (VWDV� GHFLV}HV� SRGHP� OHYDU� HP� FRQWD� DV� DSOLFDo}HV� jV

TXDLV�R�VLVWHPD�p�YROWDGR��D�GLVSRQLELOLGDGH�GH�DOJRULWPRV�SDUD�WUDWDPHQWR�GH�GDGRV

JHRJUiILFRV�H�R�GHVHPSHQKR�GR�KDUGZDUH��3DUD�XPD�GLVFXVVmR�VREUH�RV�SUREOHPDV�GH

LPSOHPHQWDomR�GH�RSHUDo}HV�JHRJUiILFDV��YHMD�VH�*�WLQJ�HW�DO���������

8P� GRV� DVSHFWRV� SULQFLSDLV� D� VHU� OHYDGRV� HP� FRQWD� QR� XQLYHUVR� GH

LPSOHPHQWDomR�p�R�XVR�GH�HVWUXWXUDV�GH�LQGH[DomR�HVSDFLDO��2V�PpWRGRV�GH�DFHVVR�D

GDGRV�HVSDFLDLV�FRPS}HP�VH�GH�HVWUXWXUDV�GH�GDGRV�H�DOJRULWPRV�GH�SHVTXLVD�H�UHFXSHUDomR�H

UHSUHVHQWDP� XP� FRPSRQHQWH� GHWHUPLQDQWH� QR� GHVHPSHQKR� WRWDO� GR� VLVWHPD�

$SDQKDGRV�JHUDLV�GD�OLWHUDWXUD�VmR�IHLWRV�HP�&R[�-XQLRU��������H�5H]HQGH��������

(VWHV� PpWRGRV� RSHUDP� VREUH� FKDYHV� PXOWLGLPHQVLRQDLV� H� GLYLGHP�VH

FRQIRUPH� D� UHSUHVHQWDomR� GRV� GDGRV� DVVRFLDGRV�� SRQWRV� �H[�� iUYRUHV� .�'��� OLQKDV� H

SROtJRQRV� �H[�� iUYRUHV� 5� H� 5��� H� LPDJHQV� �H[�� iUYRUHV� TXDWHUQiULDV��� (VWHV� H� RXWURV

PpWRGRV� WrP� SRVVLELOLWDGR� �SULQFLSDOPHQWH� QR� FDVR� GH� SRQWRV� H� OLQKDV�� JUDQGHV

PHOKRULDV�GH�GHVHPSHQKR�QR�DFHVVR�D�GDGRV�JHRJUiILFRV�

2�JUDQGH�IDWRU�OLPLWDQWH�GD�PDLRU�SDUWH�GRV�PpWRGRV�GH�DFHVVR�HVWXGDGRV�p

TXH� IRUDP� SURMHWDGRV� SDUD� RSHUDU� HP� PHPyULD� SULQFLSDO�� 1XP� 6*%'*� GH� JUDQGH

SRUWH��p�SUHFLVR�ID]HU�DFHVVR�HILFLHQWH�D�GDGRV�HP�PHPyULD� VHFXQGiULD�� ,VWR�YDOH� WDQWR

SDUD� GDGRV� YHWRULDLV� FRPR�GDGRV�PDWULFLDLV��1R� FDVR� GH� GDGRV� YHWRULDLV��0HGLDQR�

&DVDQRYD�H�'UHX[� �������DSUHVHQWDP�XPD�QRYD�SURSRVWD�GH�XWLOL]DU�XPD�H[WHQVmR

GDV�iUYRUHV�%�SDUD�SRGHU�DSUHVHQWDU�DSHQDV�RV�GDGRV�JHRJUiILFRV�UHOHYDQWHV�SDUD�XPD

GHWHUPLQDGD� HVFDOD�� VHP� LQFRUUHU� HP�SURFHGLPHQWRV� GHVQHFHVViULRV��(VWD� HVWUXWXUD�

FKDPDGD� GH� iUYRUH�9�� SHUPLWH� DLQGD� R� DFHVVR� D� GDGRV� PXOWLUHVROXomR� H� p� PXLWR

FRQYHQLHQWH�FRPR�VXSRUWH�D�PpWRGRV�GH�IROKHDPHQWR�GH�XP�JUDQGH�EDQFR�GH�GDGRV�
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��� 5(/$d­2�(175(�26�81,9(5626�'2�02'(/2

2�SDUDGLJPD�GRV�´TXDWUR�XQLYHUVRV�GH�PRGHODJHPµ��*RPHV�H�9HOKR�������

SDUWH�GR�SULQFtSLR�TXH�R�PDSHDPHQWR�HQWUH�FDGD�XQLYHUVR�QmR�p�UHYHUVtYHO�H�DGPLWH

DOWHUQDWLYDV��'LVFXWLUHPRV�D�VHJXLU�HVWDV�UHODo}HV�

����� '2�081'2�5($/�3$5$�2�81,9(562�&21&(,78$/

$�SDVVDJHP�GR�PXQGR�UHDO�SDUD�R�XQLYHUVR�FRQFHLWXDO�SRGH�DGPLWLU�DOJXPDV

YDULDo}HV�� FRQIRUPH� R� GRPtQLR� GH� DSOLFDomR�� (P� DOJXQV� FDVRV�� R� PDSHDPHQWR� p

GLUHWR��SRU�H[HPSOR��DV�LPDJHQV�GH�VDWpOLWH�H�JUDQGH]DV�WRSRJUiILFDV�H�JHRItVLFDV�VmR

QDWXUDOPHQWH� PDSHDGDV� SDUD� LQVWkQFLDV� GH� � *(2&$032�� 1R� FDVR� GH� PDSDV

PXQLFLSDLV�H�GH�GLYLVmR�SROtWLFD��VXD�DVVRFLDomR�FRP�DV�FODVVHV�*(22%-(72�H�0$3$

'( *(22%-(726�p�WDPEpP�GLUHWD�

2V� OHYDQWDPHQWRV� WHPiWLFRV� SRGHP� VH� SUHVWDU� D� GXDV� LQWHUSUHWDo}HV�

FRQIRUPH� VHX� XVR�� TXDQGR� VH� WUDWDU� GH� WUDEDOKRV� GH� LQYHQWiULR� �FRPR� R�PDSD� GH

YHJHWDomR�GD�$PD]{QLD���GHYHP�VHU�PRGHODGRV�FRPR�LQVWkQFLDV�GH�*(2&$032��RX�

PDLV� HVSHFLILFDPHQWH�� GD� FODVVH� 7(0É7,&2��� 1R� FDVR� GH� HVWXGRV� GHWDOKDGRV� HP

PpGLDV� H� JUDQGHV� HVFDODV� �FRPR� QR� ]RQHDPHQWR� HFROyJLFR�HFRQ{PLFR��� RQGH� FDGD

UHJLmR� p� � FDUDFWHUL]DGD� SRU� TXDOLILFDGRUHV� HVSHFtILFRV�� p� FRQYHQLHQWH� TXH� HVWHV

OHYDQWDPHQWRV� VHMDP�DVVRFLDGRV� D� LQVWkQFLDV�GH� �*(22%-(726� H�GH�0$3$ '( *(2�

2%-(726�

����� '2�81,9(562�&21&(,78$/�3$5$�$�5(35(6(17$d­2

(VWH�PDSHDPHQWR�DSUHVHQWD�YiULDV�DOWHUQDWLYDV�QmR�H[FOXGHQWHV��D�VDEHU�

• ,QVWkQFLDV� GD� FODVVH� '$'2B6(1625(B5(0272� VmR� XVXDOPHQWH

DUPD]HQDGDV�FRPR�,0$*(16�(0 7216 '( &,1=$�H�,0$*(16 6,17e7,&$6�

• 8P�JHR�FDPSR�180e5,&2 SRGH� VHU� UHSUHVHQWDGRV� WDQWR� FRPR�PDWUL]HV

�*5$'( 5(*8/$5�� FRPR� YHWRUHV� �&21-8172 '( ,62/,1+$6�� *5$'(

75,$1*8/$5 H�&21-8172 '(� 321726 �'��
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• XP� JHR�FDPSR� 7(0É7,&2� SRGH� VHU� UHSUHVHQWDGR� WDQWR� FRPR� YHWRUHV

WRSRORJLFDPHQWH� HVWUXWXUDGRV� �68%',9,6®2 3/$1$5��� FRPR� SRU�PDWUL]HV

�,0$*(0 7(0É7,&$��

• ,QVWkQFLDV�GH�&$'$675$/�VmR�UHSUHVHQWDGRV�SRU�LQVWkQFLDV�GH�68%',9,6®2

3/$1$5 RX�&21-81726 '( 321726 �'�

• 8PD��5('(�p�UHSUHVHQWDGD�SRU�XP�*5$)2 25,(17$'2�

$� OLWHUDWXUD�WHP�FRQVDJUDGR�D�FRQFOXVmR�GH�TXH�XP�6,*�GH�SURSyVLWR�JHUDO

GHYH�SURYHU�WRGDV�DV�DOWHUQDWLYDV�GH�UHSUHVHQWDomR�

����� '$6�5(35(6(17$d®(6�¬�,03/(0(17$d­2

&RQIRUPH� GLVVHPRV� DQWHULRUPHQWH�� D� UHDOL]DomR� GR� XQLYHUVR� GH

LPSOHPHQWDomR� p� GHFLVmR� FRQFUHWD� GH� SURJUDPDomR�� )DUHPRV� DTXL� DOJXPDV

FRQVLGHUDo}HV�GH�RUGHP�SUiWLFD�

• R�DUPD]HQDPHQWR�GH�SRQWRV��'��HP�iUYRUHV�.�'��%HQWOH\��������WUD]�XP

JDQKR�PXLWR�VLJQLILFDWLYR�SDUD�DSOLFDo}HV�FRPR�D�JHUDomR�GH�JUDGH�UHJXODU

D�SDUWLU�GH�XP�FRQMXQWR�GH�DPRVWUDV�HVSDUVDV�

• R�XVR�GH�iUYRUHV�TXDWHUQiULDV� �6DPHW��������SDUD�DUPD]HQDU� LPDJHQV�HP

WRQV� GH� FLQ]D� QmR� p� HILFD]�� 3DUD� R� FDVR� GH� PDSDV� WHPiWLFRV�� DSHVDU� GH

XWLOL]DGR�HP�SHOR�PHQRV�XP�VLVWHPD�FRPHUFLDO� �63$16���RV�JDQKRV�QmR

VmR�VLJQLILFDWLYRV�

• R�XVR�GH�iUYRUHV�5��*XWPDQ��������RX�iUYRUHV�9��0HGLDQR�HW�DO���������Vy

VH� WRUQD� HILFLHQWH� TXDQGR� FRPSOHWDGR� SRU� DOJRULWPRV� GH� EXVFD� H

SURFHVVDPHQWR�TXH�XWLOL]DP�VXDV�SURSULHGDGHV�
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����� 5(6802

3DUD�FRPSUHHQGHU�PHOKRU�D�UHODomR�HQWUH�RV�GLIHUHQWHV�XQLYHUVRV��QtYHLV��GR

PRGHOR��D�WDEHOD�D�VHJXLU�DUUROD�YiULRV�H[HPSORV�GH�HQWLGDGHV�GR�PXQGR�UHDO�H�VXDV

FRUUHVSRQGHQWHV�QR�PRGHOR�

7$%(/$����

&255(6321'È1&,$�(175(�81,9(5626�'2�02'(/2

8QLYHUVR GR PXQGR
UHDO

8QLYHUVR FRQFHLWXDO 8QLYHUVR GH UHSUHVHQWDomR 8QLYHUVR GH LPSOHPHQWDomR

0DSD GH YHJHWDomR *HR�FDPSR

7HPiWLFR

,PDJHP WHPiWLFD

6XEGLYLVmR 3ODQDU

0DWUL] �'

/LQKDV �' �FRP 5�

7UHH�

0DSD DOWLPpWULFR *HR�FDPSR

1XPpULFR

*UDGH UHJXODU

*UDGH WULDQJXODU

&RQMXQWR 3RQWRV �'

&RQMXQWR ,VROLQKDV

0DWUL] �'

/LQKDV �' H 1yV �'

3RQWRV �' �.'�WUHH�

/LQKDV �'

/RWHV XUEDQRV *HR�REMHWRV

0DSD GH ORWHV &DGDVWUDO 6XEGLYLVmR 3ODQDU /LQKDV �' �FRP 5�

7UHH�

5HGH HOpWULFD 5HGH *UDIR 2ULHQWDGR /LQKDV �' �FRP 5�

7UHH�
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��� '(),1,d­2�'2�(648(0$�'2�%$1&2�'(�'$'26�*(2*5È),&26

2� SURFHVVR� GH� GHILQLU� R� HVTXHPD� FRQFHLWXDO� GH� XP� EDQFR� GH� GDGRV

JHRJUiILFRV�FRQVLVWH�GH�

• HVWHQGHU� D� KLHUDUTXLD� GH� HVSHFLDOL]DomR� GHILQLGD� SHOR� PRGHOR�� FULDQGR

FODVVHV�GHULYDGDV�GH�*(22%-(72��&$'$675$/��5('(��7(0É7,&2��02'(/2

180e5,&2 '( 7(55(12 H '$'2 6(1625 5(0272�

• GHILQLU�UHVWULo}HV�GH�LQWHJULGDGH�LQGLFDQGR��SDUD�FDGD�QRYD�FODVVH�GHILQLGD

FRPR� HVSHFLDOL]DomR� GH� *(22%-(72�� TXDLV� HVSHFLDOL]Do}HV� GD� FODVVH

&$'$675$/�SRGHP�FRQWHU�GHVFULo}HV�GH�JHR�REMHWRV�GHVWD�FODVVH�

• GHILQLU� UHVWULo}HV� GH� LQWHJULGDGH� LQGLFDQGR�� SDUD� FDGD� HVSHFLDOL]DomR� GH

3/$12 '( ,1)250$d®2 �*(2&$032 RX &$'$675$/��� TXDLV

HVSHFLDOL]Do}HV�GH�5(35(6(17$d®2 *(20e75,&$ HVWmR�DVVRFLDGDV�

$� ~OWLPD� RSHUDomR� Vy� VHUi� UHDOL]DGD� VH� R� PDSHDPHQWR� HQWUH� R� QtYHO� GH

UHSUHVHQWDomR�H�R�GH�LPSOHPHQWDomR�QmR�IRU�IL[R��R�TXH�VHULD�XPD�IRUPD�GHVHMiYHO�GH

H[WHQVLELOLGDGH�

&RPR�H[HPSOR��FRQVLGHUH�VH�D�VHJXLQWH�GHILQLomR�GH�HVTXHPD�FRQFHLWXDO�SDUD

XP�EDQFR�GH�GDGRV�JHRJUiILFRV�SDUD�FDGDVWUR�UXUDO��LOXVWUDGD�QD�ILJXUD�������

• XPD�FODVVH�)$=(1'$6��HVSHFLDOL]DomR�GH��*(22%-(72��TXH�SRGH�DLQGD�VHU

VXE�HVSHFLDOL]DGD�HP�/$7,)Ó1',2 H��0,1,)Ó1',2��

• XPD� FODVVH�0$3$ '( 35235,('$'(6�� HVSHFLDOL]DomR� GH�&$'$675$/�� TXH

GHILQH� XP� PDSHDPHQWR� � SDUD� RV� REMHWRV� GD� FODVVH� )$=(1'$6� H� VXDV

HVSHFLDOL]Do}HV�

• XPD�FODVVH�0$3$ '( 62/26��HVSHFLDOL]DomR�GH��7(0É7,&2��FXMDV�LQVWkQFLDV

DUPD]HQDP�R�WLSR�GH�VRORV�SDUD�DV�iUHDV�GH�HVWXGR�

• DV� FODVVHV� $/7,0(75,$ H� '(&/,9,'$'(�� HVSHFLDOL]Do}HV� GH 02'(/2

180e5,&2 '( 7(55(12�� FXMDV� � LQVWkQFLDV� JXDUGDP� �UHVSHFWLYDPHQWH�� D

WRSRJUDILD�H�D�GHFOLYLGDGH�GD�iUHD�GH�HVWXGR�
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• XPD� FODVVH�'$'26 /$1'6$7�� HVSHFLDOL]DomR� GH '$'2 6(1625 5(0272�

FXMDV��LQVWkQFLDV�FRQWrP�DV�LPDJHQV�GR�VDWpOLWH�/$1'6$7�VREUH�D�UHJLmR

GH�HVWXGR�

GeoCampo Cadastral

is-a

GeoObjeto

Temático MNT

Dado
Sens. Rem.

FazendasMapa
Propriedades

Mapa
solos

Altimetria Declividade
Dados

LANDSAT

is-a

is-a

is-mapped-in

is-a

is-a

is-a
is-a

is-a

Latifúndios Minifúndios

is-a

is-a is-a

)LJXUD��������([HPSOR�GH�GHILQLomR�GH�(VTXHPD�&RQFHLWXDO�
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���� $75,%8726�%È6,&26�'$6�&/$66(6�'2�81,9(562�&21&(,78$/

$VVRFLDPRV�D�FDGD�XPD�GDV�FODVVHV�GR�XQLYHUVR�FRQFHLWXDO��DWULEXWRV�EiVLFRV

TXH�VHUmR�XWLOL]DGRV�SRVWHULRUPHQWH�SHORV�PpWRGRV�GHILQLGRV�SDUD�FDGD�FODVVH��(VWHV

DWULEXWRV�LQFOXHP��PXGDU�LVWR������

• 3DUD� D� FODVVH� *(2&$032�� R� LGHQWLILFDGRU�� QRPH�� UHVROXomR� KRUL]RQWDO�

UHVROXomR�YHUWLFDO��HVFDOD�H�SURMHomR�FDUWRJUiILFD�

• 3DUD��D�FODVVH�7(0É7,&2��D�OLVWD�GRV�WHPDV�DVVRFLDGRV�

• 3DUD�D�FODVVH�017��RV�YDORUHV�Pi[LPR�H�PtQLPR�GD�IXQomR�

• 3DUD�D�FODVVH�*(22%-(72��R�LGHQWLILFDGRU�H�R�QRPH�

3DUD� D� FODVVH� &$'$675$/�� R� LGHQWLILFDGRU�� R� QRPH�� D� HVFDOD� H� D� SURMHomR

FDUWRJUiILFD�

���� ,17(5)$&(�&20�2�868È5,2

$� QRVVR� YHU�� XP� GRV� DVSHFWRV� PDLV� LQWHUHVVDQWHV� GR� PRGHOR� p� SHUPLWLU� R

SURMHWR�GH�LQWHUIDFHV�DPLJiYHLV�H�HILFLHQWHV��R�TXH�DFHOHUD�HP�PXLWR�R�DSUHQGL]DGR�GR

VLVWHPD�H�DXPHQWD�D�SURGXWLYLGDGH�GR�XVXiULR�

1R� 635,1*������ R� XVR� GR� PRGHOR� SHUPLWLX� R� SURMHWR� GH� LQWHUIDFH� TXH

SHUPLWH�D�PDQLSXODomR�GH�GDGRV�JHRJUiILFRV�QXP�QtYHO� DEVWUDWR��$R�VHOHFLRQDU�XP

SODQR�GH�LQIRUPDomR��DSHQDV�DV�RSHUDo}HV�GLVSRQtYHLV�SDUD�D�FODVVH�GH�GDGRV�JHRJUiILFRV

DVVRFLDGD� DR� SODQR� HVWDUmR� GLVSRQtYHLV� DR� XVXiULR�� (VWD� DERUGDJHP� UHGX]�PXLWR� D

LQFHUWH]D�QD�HVFROKD�GDV�IXQo}HV�YiOLGDV�QXP�6,*�


