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Resumo:

A fim de apoiar profissionais de diversas áreas, a utilização das Tecnologias da Informação e 
Comunicação (TICs) tem se tornado cada vez mais frequente, atuando como recursos computacionais 
que ajudam na tomada de decisões. Na área da nutrição, por exemplo, o emprego das TICs auxilia os 
profissionais da área no gerenciamento de pacientes, acompanhamento nutricional e elaboração de 
dietas. Da mesma forma, na educação, a utilização de recursos digitais e não digitais denominados 
Objetos de Aprendizagem (OA) são amplamente utilizados, pois atuam a fim de potencializar o processo 
de ensino aprendizagem. Dentre tantos OAs disponíveis, existem os Sistemas Tutores Inteligentes (STIs) 
que por meio de técnicas de Inteligência Artificial monitora o comportamento do aluno mediante 
situações problema e adequa o ensino de acordo com as dificuldades apresentadas. Neste contexto, o 
presente trabalho propõe o desenvolvimento de um STI para o ensino de nutrição dietética no curso de 
nutrição, servindo de apoio para alunos e professores no desenvolvimento dos cálculos nutricionais, 
quantificação dos alimentos e elaboração de dietas, a fim de proporcionar um ensino pautado nas 
individualidades do aluno. O sistema também conta com uma gama ferramental que serve de apoio para 
os profissionais da área no âmbito de preparação de dietas e gerenciamento de pacientes, por meio de 
relatórios, análises, sugestões do STI e outros. O sistema possui três perfis de acesso (aluno, professor e 
profissional). Na área de acesso do professor é possível inserir atividades para os alunos desenvolverem. 
Em sua área de acesso, o aluno desenvolve as atividades propostas pelo professor com o auxílio 
pedagógico do STI. O profissional elabora planos de dieta aos pacientes e recebe dicas do STI a fim de 
aprimorar seu desenvolvimento. O STI é composto por três agentes de software, sendo eles: Agente 
mediador, agente especialista e agente modelo de aluno. O agente modelo de aluno é responsável pelo 
monitoramento do aluno durante a resolução dos exercícios e armazenamento das características do 
discente, como conhecimentos atuais e dificuldades apresentadas. O agente especialista, responsável por 
conter o conhecimento sobre os temas abordados em nutrição dietética, recebe as informações do agente 
modelo de aluno e indica ao agente mediador as mudanças necessárias para que o aluno obtenha êxito. 
Assim sendo, o agente mediador, por meio de estratégias pedagógicas, elabora métodos de intervenção a 



fim de proporcionar um ensino eficiente e adequado ao aluno. Atualmente, o presente trabalho se 
encontra em fase de modelagem dos agentes, tendo sua interface gráfica finalizada. Portanto, o presente 
trabalho propôs o desenvolvimento de um STI que auxilia alunos, professores e profissionais na área de 
nutrição dietética. Como parte de trabalho futuros faz- se necessário a introdução de conceitos como 
Learning Analytics e Data Mining, onde são coletados os dados do agente modelo de aluno para servir 
de apoio na elaboração de estratégias para tomada de decisão.
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$WXDOPHQWH� R DSRLR GH 7HFQRORJLDV GD ,QIRUPDomR H &RPXQLFDomR �7,&V��� � � � � � � � � �
SDUD DV PDLV GLYHUVDV iUHDV� WHP VH WRUQDGR FDGD YH] PDLV FRPXP� $V 7,&V� � � � � � � � � � � � � �
SRVVXHP XPD FRPSRVLomR GH FRPSHWrQFLDV KXPDQDV H GH WHFQRORJLDV EDVHDGDV� � � � � � � � � �
HP UHFXUVRV FRPSXWDFLRQDLV TXH DMXGDP QD WRPDGD GH GHFLV}HV� D ILP GH DSULPRUDU� � � � � � � � � � � � �
H DXWRPDWL]DU SURFHVVRV GH FRPXQLFDomR� SURILVVLRQDLV H HGXFDFLRQDLV� 1D iUHD GD� � � � � � � � � � �
VD~GH� SRU H[HPSOR� DV 7,&V DX[LOLDP QD UHDOL]DomR GH UHJLVWURV� GH Do}HV� � � � � � � � � � � �
RSHUDFLRQDLV� JHUHQFLDLV RX GH DSRLR� EHP FRPR PXGDU D URWLQD GH FOtQLFDV H� � � � � � � � � � � � �
PHOKRUDU D IRUPD GH UHODFLRQDPHQWR HQWUH SDFLHQWHV H SURILVVLRQDLV �&85,21,�� � � � � � � � � �
%5,72 H %2&&2/,1,� ������ �'H PRGR PDLV HVSHFtILFR� QD iUHD GD QXWULomR� D� � � � � � � � � � � � �
XWLOL]DomR GHVVDV WHFQRORJLDV SURSLFLD D DQiOLVH GR FRQVXPR DOLPHQWDU� GR HVWDGR� � � � � � � � � � �
QXWULFLRQDO ���GR ���SDFLHQWH����GR ���SODQR ���DOLPHQWDU����HQWUH ���RXWURV��

&RQFRPLWDQWHPHQWH� QD iUHD GD HGXFDomR H[LVWH XPD JUDQGH WHQGrQFLD QD� � � � � � � � � �
XWLOL]DomR GH WDLV IHUUDPHQWDV� FRP R REMHWLYR GH LQWHJUDU UHFXUVRV SHGDJyJLFRV� � � � � � � � � � �
GLJLWDLV H QmR GLJLWDLV SRWHQFLDOL]DQGR R SURFHVVR GH HQVLQR�DSUHQGL]DJHP� � � � � � � � �
�*$/$)$66,� ������ 6XD SUHVHQoD QR kPELWR HGXFDFLRQDO VH Gi SHOD WHQWDWLYD GH� � � � � � � � � � � �
DSULPRUDU D TXDOLGDGH GR HQVLQR� WRUQDQGR�D XP VXSRUWH QHVWH SURFHVVR H QmR XP� � � � � � � � � � � � �
VXEVWLWXWR ���GR ���SURIHVVRU ����),532���H ���'(���3,(5,�����������

1HVWH FRQWH[WR VH LQVHUHP GLYHUVDV IHUUDPHQWDV TXH YLDELOL]DP GH IRUPD� � � � � � � � � �
HIHWLYD HVWH SURFHVVR TXH VmR GHQRPLQDGDV 2EMHWRV GH $SUHQGL]DJHP �2$�� (QWUH� � � � � � � � � � �
HVWHV� GHVWDFDP�VH RV 6LVWHPDV 7XWRUHV ,QWHOLJHQWHV �67,V� TXH XWLOL]DP WpFQLFDV GH� � � � � � � � � � �
,QWHOLJrQFLD $UWLILFLDO �,$�� D ILP GH DQDOLVDU R FRPSRUWDPHQWR GR DOXQR PHGLDQWH� � � � � � � � � � � �
VLWXDo}HV SUREOHPD� H SRU PHLR GHOH� DMXVWDU R PpWRGR GH HQVLQR GH DFRUGR FRP� � � � � � � � � � � � � �
VXDV GLILFXOGDGHV� $SHVDU GH QmR H[LVWLU XPD GHILQLomR XQLYHUVDO� p SRVVtYHO� � � � � � � � � � �
GHVFUHYHU XP 67, FRPR WRGR VLVWHPD FDSD] GH� SRU PHLR GD LQWHUDomR FRP R DOXQR�� � � � � � � � � � � � � � �
UHIOHWLU VREUH R DVVXQWR DERUGDGR H DGDSWi�OR DR GLVFHQWH� SODQHMDQGR HVWUDWpJLDV� � � � � � � � � � �
SHGDJyJLFDV SDUD SURSRUFLRQDU XP DSUHQGL]DGR IRFDGR QDV LQGLYLGXDOLGDGHV� � � � � � � �
DSUHVHQWDGDV ���SHOR ���R ���DOXQR ����9,&&$5,���H ���*,5$))$��������

2 SURIHVVRU� HP PXLWDV VLWXDo}HV� QmR FRQVHJXH DWHQGHU D GHPDQGD GH WRGRV� � � � � � � � � � � �
RV DOXQRV HP VDOD GH DXOD� GDGR R JUDQGH Q~PHUR GH GLVFHQWHV PDWULFXODGRV�� � � � � � � � � � � � �
LPSRVVLELOLWDQGR PXLWDV YH]HV� D LGHQWLILFDomR GDV UHDLV GLILFXOGDGHV DSUHVHQWDGDV H� � � � � � � � � �
FRQFHLWRV TXH DLQGD QmR IRUDP IL[DGRV� SUHMXGLFDQGR R SURFHVVR GH� � � � � � � � � �
HQVLQR�DSUHQGL]DJHP� 2V 67,V SRGHP DX[LOLDU QHVWH SURFHVVR� SRU QmR DERUGDU R� � � � � � � � � � �
FRQWH~GR GH IRUPD HVWiWLFD XPD YH] TXH VLPXOD XP WXWRU UHDO� SURSRUFLRQDQGR XP� � � � � � � � � � � � �
HQVLQR ���PDLV ���IOH[tYHO ���DR ���DOXQR ���H ���VXDV���FDUDFWHUtVWLFDV���LQGLYLGXDLV���

'HVWD IRUPD� R SUHVHQWH WUDEDOKR SURS}H R GHVHQYROYLPHQWR GH XP 67, SDUD� � � � � � � � � � � �
DWXDU QD iUHD GH HQVLQR GH QXWULomR GLHWpWLFD� GR FXUVR EDFKDUHODGR HP 1XWULomR �� � � � � � � � � � � � ��

DX[LOLDQGR DOXQRV H SURIHVVRUHV QR GHVHQYROYLPHQWR GRV FiOFXORV QXWULFLRQDLV�� � � � � � � � �
TXDQWLILFDomR GH DOLPHQWRV H EDODQFHDPHQWR QXWULFLRQDO GH XPD GLHWD� FRP R REMHWLYR� � � � � � � � � � � �
GH DSULPRUDU R GHVHPSHQKR GR IXWXUR SURILVVLRQDO� TXH UHFHEH IHHGEDFNV HP WHPSR� � � � � � � � � � � �
UHDO� QR GHFRUUHU GDV WHQWDWLYDV GH UHVROXomR GRV H[HUFtFLRV SURSRVWRV� $OpP GLVVR� R� � � � � � � � � � � � �
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VLVWHPD Gi VXSRUWH DRV Mi SURILVVLRQDLV GD iUHD GH QXWULomR QR DFRPSDQKDPHQWR� � � � � � � � � � � �
QXWULFLRQDO GR SDFLHQWH DWUDYpV GH UHODWyULRV� DQiOLVHV� VXJHVW}HV GR 67, H RXWURV�� � � � � � � � � � � �
TXH SRU PHLR GD JDPD GH IHUUDPHQWDV SUHVHQWHV QR VLVWHPD RV DX[LOLDP HP VXDV� � � � � � � � � � � � � �
WDUHIDV ���GLiULDV��
�
�����0(72'2/2*,$��

1R kPELWR HGXFDFLRQDO HQYROYHQGR 67,V� VHX IXQFLRQDPHQWR VH Gi SHOR� � � � � � � � � �
UHODFLRQDPHQWR HQWUH DJHQWHV GH VRIWZDUH TXH GHVHPSHQKDP GLIHUHQWHV IXQo}HV GH� � � � � � � � � �
IRUPD FRRUGHQDGD� FRQILJXUDQGR�VH XP VLVWHPD PXOWLDJHQWH YROWDGR SDUD D� � � � � � � � �
HGXFDomR� $SHVDU GH H[LVWLUHP GLYHUVDV GHILQLo}HV� XP DJHQWH SRGH VHU� � � � � � � � � �
FDUDFWHUL]DGR FRPR XP VRIWZDUH TXH SRVVXL FDUDFWHUtVWLFDV H Do}HV SUySULDV TXH� � � � � � � � � � �
YLVDP���XP ���REMHWLYR ���ILQDO ����%2/=$1 ���H ���*,5$))$�����������

2UGLQDULDPHQWH� D FRPSRVLomR GH XP 67, VH Gi SRU WUrV DJHQWHV� VHQGR HOHV�� � � � � � � � � � � � �
DJHQWH PHGLDGRU� DJHQWH HVSHFLDOLVWD H DJHQWH PRGHOR GH DOXQR� 2 DJHQWH PRGHOR� � � � � � � � � � � �
GH DOXQR p UHVSRQViYHO SHOR PRQLWRUDPHQWR GDV Do}HV GRV GLVFHQWHV QR PRPHQWR� � � � � � � � � � � �
GD UHVROXomR GRV H[HUFtFLRV H DUPD]HQDPHQWR GH VXDV FDUDFWHUtVWLFDV LQGLYLGXDLV�� � � � � � � � � �
FRPR FRQKHFLPHQWRV SUpYLRV VREUH R WHPD DERUGDGR H VXDV GLILFXOGDGHV �JHUDQGR� � � � � � � � � � �
XP JUDQGH �/RJ ��� 6LPXOWDQHDPHQWH� R DJHQWH HVSHFLDOLVWD REWpP RV GDGRV UHIHUHQWHV� � � � � � � � � � �
DR DOXQR DWUDYpV GR DJHQWH PRGHOR GH DOXQR� RV LQWHUSUHWD H HQYLD DR DJHQWH� � � � � � � � � � � � � �
PHGLDGRU� TXH GH DFRUGR FRP DV QHFHVVLGDGHV SHGDJyJLFDV DSUHVHQWDGDV SHOR� � � � � � � � � �
GLVFHQWH� FRQWDUi FRP HVWUDWpJLDV GH HQVLQR DSUHQGL]DGR HP LQWHUYHQo}HV� � � � � � � � �
LQGLYLGXDOL]DGDV� HP WHPSR UHDO� D ILP GH SURSRUFLRQDU HOHPHQWRV VXILFLHQWHV SDUD� � � � � � � � � � �
JHUDU ���DOJXP ���FRQKHFLPHQWR��

1R FRQWH[WR GD iUHD FOtQLFD H JHUHQFLDPHQWR GH SDFLHQWHV� YHULILFRX�VH TXH� � � � � � � � � � �
H[LVWHP DOJXPDV IHUUDPHQWDV JUDWXLWDV TXH H[HFXWDP IXQo}HV VHPHOKDQWHV�� � � � � � � �
&RQWXGR� R SUHVHQWH WUDEDOKR VH GLIHUHQFLD SRU SRVVXLU XPD JDPD IHUUDPHQWDO TXH� � � � � � � � � � � �
SHUPLWH R FDGDVWUR GH DOLPHQWRV� SUHSDUDo}HV H SDFLHQWHV� EHP FRPR D UHDOL]DomR� � � � � � � � � � � �
GH UHFRUGDWyULRV H HODERUDomR GH GLHWDV� $OpP GLVVR� R VLVWHPD FRQWD FRP XP EDQFR� � � � � � � � � � � � � �
GH GDGRV FRPSRVWR SRU WRGRV RV DOLPHQWRV H[LVWHQWHV QD 7DEHOD %UDVLOHLUD GH� � � � � � � � � � � �
&RPSRVLomR GRV $OLPHQWRV �7$&2�� 1R kPELWR GDV SUHSDUDo}HV H GLHWDV� R VLVWHPD� � � � � � � � � � � �
IRUQHFH D SRVVLELOLGDGH GH XWLOL]DomR GH XPD OLQJXDJHP PDLV SUy[LPD DR SDFLHQWH�� � � � � � � � � � � �
WUD]HQGR R FRQFHLWR GH PHGLGDV FDVHLUDV� R TXH SRVVLELOLWD R GHVHQYROYLPHQWR GH� � � � � � � � � � � �
XPD ���GLHWD ���PDLV ���IOH[tYHO��

'HQWUH RV VLVWHPDV H[LVWHQWHV� SRGHPRV FLWDU R $'61875, TXH p XP VLWH� � � � � � � � � � � �
GHVHQYROYLGR SHOD 8QLYHUVLGDGH )HGHUDO GH 3HORWDV H p DPSODPHQWH XWLOL]DGR� RQGH� � � � � � � � � � �
p SRVVtYHO UHDOL]DU PRQWDJHP GH GLHWDV� (QWUHWDQWR� �HVVH VLVWHPD SRVVXL DOJXPDV� � � � � � � � � � �
OLPLWDo}HV QD KRUD GH UHDOL]DU R FDGDVWUR H R DFHVVR� LPSRVVLELOLWDQGR PXLWDV YH]HV D� � � � � � � � � � � � � �
VXD XWLOL]DomR� 2XWUR IDWRU TXH GLIHUHQFLD R SUHVHQWH WUDEDOKR GD IHUUDPHQWD FLWDGD� p� � � � � � � � � � � � �
D SRVVLELOLGDGH GH FDGDVWUDU PHGLGDV FDVHLUDV SDUD XP GHWHUPLQDGR DOLPHQWR� H GH� � � � � � � � � � � �
FRQYHUWr�ODV SDUD PHGLGD SHUWLQHQWH QR PRPHQWR� R TXH JDUDQWH XPD PDLRU� � � � � � � � � � �
IOH[LELOLGDGH QD PRQWDJHP GD GLHWD� GDGR TXH QHP VHPSUH RV YDORUHV WDEHODGRV� � � � � � � � � � � �
FRPSUHHQGHP ���D ���UHDOLGDGH ���GD ���DOLPHQWDomR ���GRV ���SDFLHQWHV��
�
�����5(68/7$'26���H ���',6&866­2�

2 SUHVHQWH 67, HVWi FRQWH[WXDOL]DGR QD WHRULD GH 9\JRWVN\� GHQRPLQDGD VyFLR� � � � � � � � � � �
KLVWyULFD� 1HOD� 9\JRWVN\ DERUGD R GHVHQYROYLPHQWR FRJQLWLYR FRPR SURGXWR GD� � � � � � � � � �
LQWHUDomR GR VHU KXPDQR FRP R PHLR� LQVHULQGR R FRQFHLWR GH PHGLDomR� $WUDYpV GH� � � � � � � � � � � � � �
WDO FRQFHLWR� WHP VH D LGHLD GH TXH D DSUHQGL]DJHP VH Gi SHOD DomR GH XP HOHPHQWR� � � � � � � � � � � � � � � � �
LQWHUPHGLiULR QR SURFHVVR �*$/$)$66,� ������ $VVLP VHQGR� D HVWUXWXUD GR 67, ID]� � � � � � � � � � � �
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XVR GDV LGHLDV GH 9\JRWVN\� TXH SRU PHLR GR DJHQWH PHGLDGRU� XWLOL]D HVWUDWpJLDV� � � � � � � � � � � � �
SHGDJyJLFDV ���GH ���LQWHUYHQomR ���QR ���SURFHVVR ���GH ���HQVLQR ���DSUHQGL]DJHP��

2 VLVWHPD FRQWD FRP WUrV SHUILV GH DFHVVR� VHQGR HOHV� DOXQR� SURIHVVRU H� � � � � � � � � � � � �
SURILVVLRQDO� (P FDGD XP GHOHV R 67, DWXDUi GH IRUPDV GLIHUHQWHV� 1R SHUILO GH� � � � � � � � � � � � � �
DFHVVR GR SURIHVVRU VH HQFRQWUD D iUHD RQGH VmR LQVHULGDV DWLYLGDGHV SDUD RV� � � � � � � � � � � � �
DOXQRV GHVHQYROYHUHP� 1D iUHD GH DFHVVR GR DOXQR VHUmR GHVHQYROYLGDV DV� � � � � � � � � � �
DWLYLGDGHV UHIHUHQWHV j SUHSDUDomR GH GLHWDV FRP R DSRLR SHGDJyJLFR GR 67,� 2� � � � � � � � � � � � �
SURILVVLRQDO� HP VHX DFHVVR� HODERUD SODQRV GH GLHWD DRV SDFLHQWHV H UHFHEH GLFDV� � � � � � � � � � � � �
GR ���67,���D ���ILP���GH ���DSULPRUDU ���VHX ���GHVHQYROYLPHQWR���
�

$ )LJXUD � DSUHVHQWD R VLVWHPD GH UHODFLRQDPHQWR HQWUH D ,QWHUIDFH GR 67, H �R� � � � � � � � � � � � � � �
SURFHVVR ����GH ���FRPXQLFDomR ���HQWUH ���RV ���DJHQWHV ���H ���GHPDLV ���XVXiULRV���
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�
)LJXUD ����� ����(VTXHPD ���GH ���LQWHUDomR ���H ���FRPXQLFDomR ���GR ���67,��

)RQWH����$XWRUHV����������
�
6XD FRPSRVLomR p GDGD SRU PHLR GH WUrV DJHQWHV �PRGHOR GH DOXQR�� � � � � � � � � � � �

HVSHFLDOLVWD H PHGLDGRU�� TXH DWXDP GH IRUPD FRRUGHQDGD� VHQGR R PRGHOR GH� � � � � � � � � � � �
DOXQR� R UHVSRQViYHO SHOR PRQLWRUDPHQWR GDV Do}HV UHDOL]DGDV QRV H[HUFtFLRV�� � � � � � � � � �
LGHQWLILFDQGR VHXV FRQKHFLPHQWRV DWXDLV� FRQFHLWRV TXH DLQGD QmR IRUDP IL[DGRV H� � � � � � � � � � �
VXDV SULQFLSDLV GLILFXOGDGHV� 2 DJHQWH HVSHFLDOLVWD� UHVSRQViYHO SRU FRQWHU R� � � � � � � � � �
FRQKHFLPHQWR VREUH R FRQWH~GR DERUGDGR HP QXWULomR GLHWpWLFD� UHFHEH DV� � � � � � � � � �
LQIRUPDo}HV UHIHUHQWHV DR GHVHQYROYLPHQWR GR H[HUFtFLR GR DOXQR �SRU PHLR GR� � � � � � � � � � �
DJHQWH PRGHOR GH DOXQR� H UHSDVVD HVVDV LQIRUPDo}HV DR DJHQWH PHGLDGRU TXH� � � � � � � � � � � �
GHFLGH TXDLV HVWUDWpJLDV GH HQVLQR SRGHUmR VHU DSOLFDGDV SDUD TXH R DOXQR FKHJXH� � � � � � � � � � � � �
DR VHX REMHWLYR� 2 DJHQWH PHGLDGRU p UHVSRQViYHO SRU UHIOHWLU H GHFLGLU VREUH DV� � � � � � � � � � � � � �
LQIRUPDo}HV UHFHELGDV SHOR HVSHFLDOLVWD DSOLFDQGR HVWUDWpJLDV GH LQWHUYHQo}HV SDUD� � � � � � � � �
R HQVLQR�DSUHQGL]DJHP� (VVDV �LQWHUDo}HV RFRUUHP GH IRUPD GLDOpWLFD � DSRLDGDV QD� � � � � � � � � ��

WHRULD VyFLR KLVWyULFD GH 9\JRWVN\� RQGH R 67, LQVWLJD R DOXQR SRU PHLR GH� � � � � � � � � � � � � �
TXHVWLRQDPHQWRV� SRU H[HPSOR� HP FRPR DGDSWDU GD PHOKRU IRUPD D GLHWD� � � � � � � � � � �
GHVHQYROYLGD��

�
���$ ����DUWH���GR ���GLiORJR����e���R ���SURFHVVR ���GH ���EXVFD ���GD ���YHUGDGH ���SRU���PHLR ���GD ���DUJXPHQWDomR���H�RX���GD ���GLVFXVVmR�
UDFLRQDO����WHQWDQGR ���GHPRQVWUDU���DOJXPD���FRLVD��
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2 SURILVVLRQDO GD iUHD� HP VHX SHUILO GH DFHVVR� HODERUD SODQRV GH� � � � � � � � � � � �
DOLPHQWDomR DR SDFLHQWH� RQGH R 67, DWXD PRQLWRUDQGR R GHVHQYROYLPHQWR GD GLHWD� � � � � � � � � � � �
H� SRU PHLR GH WpFQLFDV GH LQWHUYHQo}HV VXJHUH DGHTXDo}HV QXWULFLRQDLV� EHP FRPR� � � � � � � � � � � �
VXJHVW}HV ���GH ���DOLPHQWRV ���D ���VHUHP���LQFRUSRUDGRV ���QD ���GLHWD ���HQWUH ���RXWURV��

$WXDOPHQWH� D IDVH GH GHVHQYROYLPHQWR GD LQWHUIDFH JUiILFD GD IHUUDPHQWD� � � � � � � � � �
ZHE HVWi ILQDOL]DGD� MXQWDPHQWH FRP VXDV SULQFLSDLV IXQFLRQDOLGDGHV� FRPR FDGDVWUR� � � � � � � � � �
GH DOLPHQWRV� JHUHQFLDPHQWR GH SDFLHQWHV� FDGDVWUR GH PHGLGDV FDVHLUD HQWUH� � � � � � � � � �
RXWUDV��

2V DJHQWHV HVWmR HP SURFHVVR GH PRGHODJHP D ILP GH DWHQGHU GH PDQHLUD� � � � � � � � � � � � �
HVSHFtILFD ���D ���iUHD ���GH ���QXWULomR ���GLHWpWLFD����GHILQLQGR ���PpWRGRV ���GH ���DERUGDJHP ���DR ���DOXQR��

�
$ ���)LJXUD ���� ���PRVWUD ���D ���WHOD ���LQLFLDO ���GR ���VLVWHPD��

�
�

�
�
�
�
��
�
�
�
�
�
�
�
�

� �
�

)LJXUD ��������7HOD ���LQLFLDO ���GR ���VLVWHPD���
)RQWH����$XWRUHV����������

�
�����&216,'(5$d®(6���),1$,6��

2 SUHVHQWH WUDEDOKR SURS{V R GHVHQYROYLPHQWR GH XP 67, TXH YLVD DX[LOLDU� � � � � � � � � � � �
DOXQRV H SURIHVVRUHV QR SURFHVVR GH HQVLQR DSUHQGL]DJHP GD iUHD GH QXWULomR� � � � � � � � � � � �
EiVLFD H GLHWpWLFD� SRU PHLR GH DJHQWHV GH VRIWZDUH TXH SURSRUFLRQDUmR XP HQVLQR� � � � � � � � � � � � �
IRFDGR QDV LQGLYLGXDOLGDGHV GR DOXQR� WRUQDQGR R SURFHVVR PDLV HIHWLYR� $OpP GLVVR�� � � � � � � � � � � �
DWXD FRPR IHUUDPHQWD GH DSRLR QR kPELWR SURILVVLRQDO RQGH R 67, DX[LOLD QR� � � � � � � � � � � � �
DSHUIHLoRDPHQWR ���GD ���HODERUDomR ���GH ���GLHWDV��

0XLWDV YH]HV� GDGR R JUDQGH Q~PHUR GH DOXQRV PDWULFXODGRV QDV GLVFLSOLQDV�� � � � � � � � � � �
ILFD LQYLiYHO R DWHQGLPHQWR LQGLYLGXDOL]DGR SDUD FDGD DOXQR� SUHMXGLFDQGR D� � � � � � � � � �
TXDOLGDGH GR HQVLQR H GD DSUHQGL]DJHP SRU SDUWH GHVWH DOXQR� 3RUWDQWR R HPSUHJR� � � � � � � � � � � � �
GH XPD IHUUDPHQWD GH DSRLR HGXFDFLRQDO� FRPR R 67,� SRGH VH PRVWUDU GH JUDQGH� � � � � � � � � � � � � �
DMXGD� SRLV QHOD R DOXQR SRGHUi SDUWLFLSDU GH PDQHLUD HIHWLYD GR VHX SURFHVVR GH� � � � � � � � � � � � � �
DSUHQGL]DJHP SRU PHLR GR GHVHQYROYLPHQWR GH H[HUFtFLRV� DR PHVPR WHPSR TXH� � � � � � � � � � �
UHFHEH ����IHHGEDFNV����HP ���WHPSR ���UHDO ���VREUH ���R ���VHX ���GHVHPSHQKR��

&RP UHODomR DRV WUDEDOKRV IXWXURV� ID]�VH QHFHVViULR D LQWHJUDomR GR 67,� � � � � � � � � � �
FRP R SHUILO GH DFHVVR GR SURIHVVRU� RQGH VHUi DSUHVHQWDGR DR GRFHQWH D HYROXomR� � � � � � � � � � � � � �
SHGDJyJLFD GH FDGD DOXQR� SURSRUFLRQDQGR HPEDVDPHQWR WHyULFR VLJQLILFDWLYR SDUD� � � � � � � � �
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XPD PHOKRU WRPDGD GH GHFLVmR QR HQVLQR LQGLYLGXDOL]DGR� LQWURGX]LQGR HQWmR R� � � � � � � � � � �
FRQFHLWR GH /HDUQLQJ $QDO\WLFV H 'DWD 0LQLQJ� TXH FRQVLVWH QD FROHWD H LQWHUSUHWDomR� � � � � � � � � � � � �
GH GDGRV UHIHUHQWHV DRV DOXQRV SDUD VHUYLU GH DSRLR HP WRPDGD GH GHFLV}HV�� � � � � � � � � � � � �
DSHUIHLoRDPHQWR GR HQVLQR� SRWHQFLDOL]DU D DSUHQGL]DJHP HQWUH RXWURV� � � � � � � �
�&$0%58==,�����������

�
���������5()(5Ç1&,$6��
%2/=$1� :�� *,5$))$� /�0�0� (VWXGR FRPSDUDWLYR VREUH 6LVWHPDV 7XWRUHV� � � � � � � � �
,QWHOLJHQWHV 0XOWLDJHQWHV :HE� ,Q� ;, 6HPLQiULR GH FRPSXWDomR� VHWHPEUR ������ � � � � � � � � �
%OXPHQDX����%OXPHQDX����8QLYHUVLGDGH ���5HJLRQDO ���GH ���%OXPHQDX������������S����������
��

&$0%58==,� :�/� *9:,6(� 80$ $3/,&$d­2 '( /($51,1* $1$/<7,&6 3$5$� � � � � � � � �
$ 5('8d­2 '$ (9$6­2 1$ ('8&$d­2 $ ',67Æ1&,$� ��I� ����� 'LVVHUWDomR� � � � � � � � � � �
�0HVWUDGR HP &RPSXWDomR $SOLFDGD�� 8QLYHUVLGDGH GR 9DOH GR 5LR GRV 6LQRV�� � � � � � � � � � �
8QLYHUVLGDGH ���GR ���9DOH ���GR ���5LR ���GRV ���6DQWRV����6mR ���/HRSROGR����������
��

&85,21,� &�&�� %5,72� )�6�%�� %2&&2/,1,� &�6� 2 862 '( 7(&12/2*,$6 '(� � � � � � � � � � �
,1)250$d­2 ( &2081,&$d­2 1$ È5($ '$ 1875,d­2� -RUQDO %UDVLOHLUR GH� � � � � � � � � �
7HOHVVD~GH����Y������Q������S���������������������
��

),532� 6�� '( 3,(5,� 5�*� $YDOLDQGR RV HIHLWRV GD LQWURGXomR GH FRPSXWDGRUHV HP� � � � � � � � � � � � �
HVFRODV S~EOLFDV EUDVLOHLUDV� 5HYLVWD %UDVLOHLUD GH ,QRYDomR� Y���� Q�HVS�� S���������� � � � � � � � � �
������
�

*$/$)$66,� )�)�3� $JHQWH 3HGDJyJLFR SDUD 0HGLDomR GR 3URFHVVR GH� � � � � � � � �
(QVLQR�$SUHQGL]DJHP GD 'HGXomR 1DWXUDO QD /yJLFD� ���I� ����� 'LVVHUWDomR� � � � � � � � �
�0HVWUDGR HP &RPSXWDomR $SOLFDGD�� 8QLYHUVLGDGH GR 9DOH GR 5LR GRV 6LQRV�� � � � � � � � � � �
8QLYHUVLGDGH ���GR ���9DOH ���GR ���5LR ���GRV ���6LQRV����6mR ���/HRSROGR����������
��

9,&&$5,� 5�0�� *,5$))$� /�0�0� 6,67(0$6 78725(6 ,17(/,*(17(6�� � � � � � �
DERUGDJHP WUDGLFLRQDO [ DERUGDJHP GH DJHQWHV� ,Q� ;,,,� 6,03Ï6,2 %5$6,/(,52� � � � � � � � � �
'( ,17(/,*Ç1&,$ $57,),&,$/� RXWXEUR ����� &XULWLED� &XULWLED� 6RFLHGDGH� � � � � � � �
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