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Resumo:

Dentro da perspectiva da graduação, acredita-se que as instituições de ensino devem garantir uma sólida formação básica que 
irá preparar seus futuros profissionais. Entendendo a importância dessa preparação e levando em conta diretrizes técnicas, o 
setor de Fisioterapia da Universidade da Região da Campanha - Bagé/RS solicitou junto ao curso de Sistemas de Informação, 
o desenvolvimento de um goniômetro digital para auxiliar os estagiários a obterem valores mais precisos na avaliação da 
amplitude de movimento articular dos pacientes. Através de uma metodologia de prototipação e fazendo uso da plataforma 
arduíno, uma primeira versão do goniômetro foi implementada e já encontra-se apta para ser submetida a testes de campo. O 
protótipo permitiu prospectar uma nova versão que será demonstrada em trabalhos futuros. Dessa vez utilizando sensores 
infravermelhos conectados em um tecido de material elástico que cobrirá todo comprimento do membro a ser avaliado. 
Também será feita análise heurística junto aos estudantes que utilizarão o protótipo, o que permitirá executar possíveis 
melhorias na aplicação.
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'HQWUR GD SHUVSHFWLYD GD JUDGXDomR� DFUHGLWD�VH TXH DV LQVWLWXLo}HV GH HQVLQR GHYHP� � � � � � � � � � � �

JDUDQWLU XPD VyOLGD IRUPDomR EiVLFD TXH LUi SUHSDUDU R HGXFDQGR SDUD HQIUHQWDU WDLV GHVDILRV� � � � � � � � � � � � � �
QR H[HUFtFLR GD SUiWLFD SURILVVLRQDO� $IRUD DV WHRULDV� D SUHSDUDomR GR DFDGrPLFR GHVWD iUHD� � � � � � � � � � � � � �
UHTXHU HVWiJLRV VXSHUYLVLRQDGRV� TXH VHUYHP FRPR XP FRPSOHPHQWR QD VXD IRUPDomR j� � � � � � � � � � � �
PHGLGD TXH R PHVPR p SRVWR HP VLWXDo}HV SUiWLFDV GD YLGD UHDO� XWLOL]DQGR R FRQKHFLPHQWR� � � � � � � � � � � � � � �
DSUHHQGLGR�HP�VDOD�GH�DXOD�H�SUHVWDQGR�VHUYLoRV�j�FRPXQLGDGH��*$,$'�H�6$17$1$����������

$ 8QLYHUVLGDGH GD 5HJLmR GD &DPSDQKD HP VHX FDPSXV GD FLGDGH GH %DJp � 56�� � � � � � � � � � � � � � �
FRQWD FRP R &XUVR GH )LVLRWHUDSLD TXH Ki �� DQRV IRUPD SURILVVLRQDLV SDUD D UHJLmR� VHQGR� � � � � � � � � � � � � � � �
UHFRQKHFLGR FRPR XP GRV PDLV WUDGLFLRQDLV GR HVWDGR� LQVHULQGR QR PHUFDGR GH WUDEDOKR� � � � � � � � � � � � �
ILVLRWHUDSHXWDV FRP SOHQD FRPSHWrQFLD SDUD DWXDU QDV PDLV GLYHUVDV iUHDV GD )LVLRWHUDSLD� 2� � � � � � � � � � � � �
FXUVR ID] SDUWH GR &HQWUR GH &LrQFLDV GD 6D~GH H GLVSRQLELOL]D XP 1~FOHR GH 3HVTXLVD H� � � � � � � � � � � � � � � �
$WHQomR j 6D~GH SDUD TXH HVWXGDQWHV UHDOL]HP VHXV HVWiJLRV VXSHUYLVLRQDGRV H DWHQGDP� � � � � � � � � � � �
SDFLHQWHV HQFDPLQKDGRV SHOD 5HGH 0XQLFLSDO GH 6D~GH UHDOL]DQGR GHVGH D DYDOLDomR LQLFLDO� � � � � � � � � � � �
GR SDFLHQWH� HVWDEHOHFHQGR R WLSR GH LQWHUYHQomR ILVLRWHUDSrXWLFD TXH VHUi UHDOL]DGD DWp D DOWD� � � � � � � � � � � � � �
GR PHVPR� 7DO H[SHULrQFLD p R SULPHLUR FRQWDWR GR IXWXUR SURILVVLRQDO FRP D UHDOLGDGH GR� � � � � � � � � � � � � � �
H[HUFtFLR�GD�VXD�SURILVVmR��

$ )LVLRWHUDSLD p XPD FLrQFLD TXH WUDWD GRV SUREOHPDV GH RUGHP SRVWXUDO H GH� � � � � � � � � � � � � �
PRYLPHQWR GRV LQGLYtGXRV� WHQGR HP YLVWD D LPSRUWkQFLD GD TXDOLGDGH GR FRQMXQWR GH Do}HV� � � � � � � � � � � � � �
GHVSHQGLGRV QD UHDOL]DomR GDV DWLYLGDGHV GLiULDV GRV PHVPRV� FRQIRUPH H[SOLFD $PDUDO� � � � � � � � � � �
������� 'HQWUH DV GLYHUVDV WpFQLFDV GH DYDOLDomR H[LVWHQWHV QR HVWiJLR VXSHUYLVLRQDGR� D� � � � � � � � � � � �
JRQLRPHWULD p XP GRV PHFDQLVPRV TXH DYDOLDP D DPSOLWXGH DUWLFXODU GR PRYLPHQWR GR� � � � � � � � � � � � �
LQGLYtGXR� H JHUDOPHQWH p IHLWD DSyV HQWUHYLVWD DQDPQHVH FRP R SDFLHQWH QR LQWXLWR GH REWHU� � � � � � � � � � � � � � �
LQIRUPDo}HV UHOHYDQWHV TXH SRVVDP DX[LOLDU QR WUDWDPHQWR �0$548(6� ������ &KDYHV HW DO�� � � � � � � � � � � �
������ FRUURERUD DILUPDQGR TXH D DYDOLDomR GD $PSOLWXGH GH 0RYLPHQWR �$'0� p XP GRV� � � � � � � � � � � � � �
SURFHVVRV GHWHUPLQDQWHV SDUD TXH VH DYDOLH D TXDOLGDGH GH WDLV PRYLPHQWRV GH PRGR D� � � � � � � � � � � � � �
JDUDQWLU�D�HILFiFLD�GDV�LQWHUYHQo}HV�WHUDSrXWLFDV�GH�XP�GHWHUPLQDGR�SDFLHQWH��

(QWHQGHQGR D LPSRUWkQFLD GD FRUUHWD DYDOLDomR GH FDGD SDFLHQWH� D FRRUGHQDomR GR� � � � � � � � � � � �
1~FOHR GH 3HVTXLVD H $WHQomR j 6D~GH GD 8QLYHUVLGDGH GD 5HJLmR GD &DPSDQKD YHULILFRX� � � � � � � � � � � � � �
MXQWR DR FRRUGHQDGRU GR SURMHWR )iEULFD GH 6RIWZDUH GR 3DPSD� WDPEpP YLQFXODGR j� � � � � � � � � � � � �
LQVWLWXLomR�D SRVVLELOLGDGH GR GHVHQYROYLPHQWR GH XP JRQL{PHWUR GLJLWDO FRP R REMHWLYR GH� � � � � � � � � � � �
JDUDQWLU TXH RV GDGRV H[WUDtGRV GR LQVWUXPHQWR GXUDQWH D DYDOLDomR GH XP SDFLHQWH IRVVHP� � � � � � � � � � � � � �
SUHFLVRV H TXH RV PHVPRV GDGRV SXGHVVHP VHU FROHWDGRV SRU RXWUR DOXQR TXH UHDOL]H HVVD� � � � � � � � � � � � � � �
DIHULomR� $ SURILVVLRQDO VROLFLWDQWH HQWHQGHX TXH PXLWDV YH]HV� GXUDQWH XPD DYDOLDomR H[LVWH� � � � � � � � � � � �
XPD GLYHUJrQFLD QD LQWHUSUHWDomR H OHLWXUD GRV YDORUHV GR JRQL{PHWUR� R TXH DEUH PDUJHP� � � � � � � � � � � � � �
SDUD G~YLGDV QD UHDYDOLDomR GXUDQWH DV YiULDV IDVHV WUDWDPHQWR� $WHQGHQGR D HVWD LPSRUWDQWH� � � � � � � � � � � � �
GHPDQGD� R REMHWLYR GR HVWXGR IRL R GHVHQYROYLPHQWR GR SURWyWLSR GH XP JRQL{PHWUR GLJLWDO�� � � � � � � � � � � � � �
2 GHVHQYROYLPHQWR GR SURWyWLSR REMHWLYRX DXPHQWDU D SUREDELOLGDGH GH H[DWLGmR GD DIHULomR� � � � � � � � � � � �
GD�$'0�SRU�SDUWH�GRV�HVWDJLiULRV��

(PERUD D $'0 YDULH GH LQGLYtGXR SDUD LQGLYtGXR GH DFRUGR FRP LGDGH� VH[R� HVWLOR GH� � � � � � � � � � � � � � �
YLGD HQWUH RXWURV� p GH VXPD LPSRUWkQFLD TXH VH IDoD XPD DQiOLVH FXLGDGRVD H GHWDOKDGD GRV� � � � � � � � � � � � � � � �
PRYLPHQWRV GH FDGD XP� 7DO DQiOLVH WHP UHODomR GLUHWD FRP R SURJQyVWLFR GH FDGD SDFLHQWH H� � � � � � � � � � � � � � � �
SRUWDQWR VHUi LPSUHVFLQGtYHO QD WRPDGD GH GHFLVmR VREUH R WUDWDPHQWR D VHU UHDOL]DGR� 3DUD� � � � � � � � � � � � � �

$QDLV�GR�����6$/­2�,17(51$&,21$/�'(�(16,12��3(648,6$�(�(;7(16­2���6,(3(�
8QLYHUVLGDGH�)HGHUDO�GR�3DPSD���6DQWDQD�GR�/LYUDPHQWR����D���GH�QRYHPEUR�GH������



WDQWR H[LVWHP LQVWUXPHQWRV FDSD]HV GH UHDOL]DU WDO WDUHID �1(80$11� ������ VHQGR R� � � � � � � � � � � �
JRQL{PHWUR XQLYHUVDO R PDLV XWLOL]DGR SRU VHU GH IiFLO PDQXVHLR H EDL[R FXVWR GH DTXLVLomR� � � � � � � � � � � � � � �
�7('(6&+,� ������ $ ELEOLRJUDILD GLYHUJH VREUH R QtYHO GH FRQILDELOLGDGH GHVWH LQVWUXPHQWR�� � � � � � � � � � � �
SRLV H[LVWHP HVWXGRV TXH DILUPDP VHX DOWR JUDX GH FRQILDELOLGDGH �*289(,$ HW DO� ������� � � � � � � � � � � � � �
HQTXDQWR RXWURV FRQFOXHP TXH HP UHODomR D RXWURV LQVWUXPHQWRV GH DYDOLDomR� D� � � � � � � � � � � �
FRQILDELOLGDGH�GR�JRQL{PHWUR�p�FRQVLGHUDGD�PRGHUDGD��9(1785,1,�HW�DO�����������

%XVFDQGR DXWRPDWL]DU SURFHVVRV H PHOKRUDU FDGD YH] PDLV DV LQIRUPDo}HV FROHWDGDV�� � � � � � � � � � �
DR ORQJR GRV DQRV IHUUDPHQWDV WHFQROyJLFDV YrP JDQKDQGR XP HVSDoR LPSRUWDQWH QDV PDLV� � � � � � � � � � � � �
GLYHUVDV iUHDV� GHQWUH HODV D GD VD~GH� 'HQWUR GD SHUVSHFWLYD GR GHVHQYROYLPHQWR� WDLV� � � � � � � � � � � � �
DSOLFDo}HV TXH IDFLOLWDP H SURSRUFLRQDP FXLGDGRV jV GHPDQGDV JHUDGDV SHORV GLYHUVRV UDPRV� � � � � � � � � � � �
GD VD~GH VmR FRQKHFLGDV FRPR 7HOHPHGLFLQD� $LQGD TXH D LQIRUPiWLFD VHMD YLVWD FRPR XP� � � � � � � � � � � � � �
GHVDILR SRU DOJXQV SURILVVLRQDLV GD VD~GH� HOD VH PRVWUD FRPR XPD LPSRUWDQWH RSRUWXQLGDGH� � � � � � � � � � � � �
GH LQRYDomR H LQWHUDomR QHVVH FRQWH[WR� PHVPR TXH DV SULQFLSDLV PHOKRULDV QHVVH VHQWLGR� � � � � � � � � � � � �
DLQGD�VH�IDoDP�SUHVHQWHV�HP�VXD�JUDQGH�PDLRULD�QR�FDPSR�GD�0HGLFLQD��:(1���������

8P �KDUGZDUH PXLWR XWLOL]DGR SDUD LPSOHPHQWDU WHFQRORJLDV GHVVH WLSR p D SODWDIRUPD� � � � � � � � � � � �
DUGXtQR� YLVWR TXH D PHVPD SRVVXL XP EDL[R FXVWR GH DTXLVLomR H VHX DPELHQWH GH� � � � � � � � � � � � � � �
GHVHQYROYLPHQWR p �RSHQVRXUFH TXH SHUPLWH TXH VH FULH DPELHQWHV LQWHUDWLYRV H SRVVLELOLGDGHV� � � � � � � � � � � �
LOLPLWDGDV GH DSOLFDo}HV� (P WHUPRV PHQRV WpFQLFRV� R DUGXtQR p XP FRPSXWDGRU PLQ~VFXOR� � � � � � � � � � � � �
RQGH p SRVVtYHO GHVHQYROYHU DSOLFDo}HV SURJUDPDQGR RV FRPDQGRV QHFHVViULRV SDUD GHVLJQDU� � � � � � � � � � �
DV Do}HV D VHUHP H[HFXWDGDV SHORV FRPSRQHQWHV GH HQWUDGD H VDtGD TXH VHUmR DFRSODGRV QHOH�� � � � � � � � � � � � � � �
6XD WHFQRORJLD SRGH VHU XWLOL]DGD WDQWR GH IRUPD LQGHSHQGHQWH� FRPR HP FRQMXQWR FRP RXWURV� � � � � � � � � � � � � �
GLVSRVLWLYRV �6$1726� ������ 3RU VH WUDWDU GH XP DUWHIDWR VLPSOHV H GH IiFLO PDQXVHLR�� � � � � � � � � � � � � �
TXDOTXHU SHVVRD VHP XP FRQKHFLPHQWR WpFQLFR p FDSD] GH PDQXVHi�OR� DSUHQGHU H FULDU VXD� � � � � � � � � � � � � �
SUySULD�DSOLFDomR��0F52%(576���������

2 HVWXGR IRL GHVHQYROYLGR VHJXLQGR D VHJXLQWH VHTXrQFLD� QD VHomR LQWURGXWyULD KRXYH� � � � � � � � � � � �
D SUREOHPDWL]DomR H MXVWLILFDWLYD GD UHOHYkQFLD GR DVVXQWR� 1D VHomR GD PHWRGRORJLD IRUDP� � � � � � � � � � � � �
HOHQFDGDV WRGDV DV HWDSDV TXH FRQVWLWXtUDP R HVWXGR� EHP FRPR PDWHULDLV H PpWRGRV� � � � � � � � � � � � �
HQYROYLGRV TXH VHUYLUDP GH EDVH SDUD HVWUXWXUDomR GR UHODWR GRV UHVXOWDGRV REWLGRV� 1D VHomR� � � � � � � � � � � � � �
GH UHVXOWDGRV IRL GHVFULWD D LPSOHPHQWDomR GR SURWyWLSR FDSD] GH YHULILFDU D DPSOLWXGH GR� � � � � � � � � � � � � �
PRYLPHQWR VHQGR R UHVXOWDGR YLVXDOL]DGR DWUDYpV GH XP GLVSOD\ GLJLWDO� )LQDOPHQWH QD ~OWLPD� � � � � � � � � � � � �
VHomR IRUDP GHVFULWRV RV UHVXOWDGRV REWLGRV� R TXH SRVVLELOLWRX GHOLQHDU HVWXGRV IXWXURV H DV� � � � � � � � � � � � � �
FRQVLGHUDo}HV�ILQDLV�VREUH�R�HVWXGR��

�
��0(72'2/2*,$��

�
2 HVWXGR WHYH XP FDUiWHU GHVFULWLYR H H[SORUDWyULR HP TXH EXVFRX�VH DWUDYpV GD� � � � � � � � � � � � �

ELEOLRJUDILD GLVSRQtYHO HQWHQGHU WRGRV RV IHQ{PHQRV HQYROYLGRV HIHWXDQGR R OHYDQWDPHQWR GH� � � � � � � � � � �
GDGRV UHOHYDQWHV SDUD R HQWHQGLPHQWR GR DVVXQWR H VROXomR GR SUREOHPD DSUHVHQWDGR� � � � � � � � � � � �
�:$6/$:,&.����������

2 SURWyWLSR IRL GHVHQYROYLGR GH DFRUGR FRP D PHWRGRORJLD GH SURWRWLSDomR� TXH� � � � � � � � � � � �
SHUPLWH TXH D DSOLFDomR HVWHMD FRQVWDQWHPHQWH VHQGR DYDOLDGD SHOR XVXiULR ILQDO QR LQWXLWR GH� � � � � � � � � � � � � �
VXJHULU PHOKRULDV Mi GXUDQWH R SURFHVVR GH GHVHQYROYLPHQWR� DR SDVVR TXH R �IHHGEDFN JHUDGR� � � � � � � � � � � � � �
SHUPLWH UHYHU DOJXQV UHTXLVLWRV� PHOKRUDQGR D DSOLFDomR H JDUDQWLQGR XPD PDLRU� � � � � � � � � � �
SUREDELOLGDGH�GH�DFHLWDomR�GHVWD��9$648(=�H�6,0®(6���������

2V PDWHULDLV XWLOL]DGRV IRUDP XPD SODFD $UGXtQR 812� TXH DWUDYpV GH XPD FRQH[mR� � � � � � � � � � � � �
86% ID] D OHLWXUD H R FRQWUROH GH VLQDLV WDQWR DQDOyJLFRV H GLJLWDLV SRVVLELOLWDQGR D FRQH[mR� � � � � � � � � � � � � � � �
GRV PDLV GLYHUVRV WLSRV GH HTXLSDPHQWRV� R TXH WRUQD D SODWDIRUPD H[WUHPDPHQWH IOH[tYHO�� � � � � � � � � � � � �

$QDLV�GR�����6$/­2�,17(51$&,21$/�'(�(16,12��3(648,6$�(�(;7(16­2���6,(3(�
8QLYHUVLGDGH�)HGHUDO�GR�3DPSD���6DQWDQD�GR�/LYUDPHQWR����D���GH�QRYHPEUR�GH������



7DPEpP VH XWLOL]RX D SODFD GH SURWRWLSDomR FKDPDGD �SURWRERDUG TXH FRQVLVWH HP XPD SODFD� � � � � � � � � � � � � �
FRP SHUIXUDo}HV RQGH VmR FRQHFWDGRV RV SHULIpULFRV TXH IDUmR SDUWH GR GHVHQYROYLPHQWR GD� � � � � � � � � � � � �
DSOLFDomR �9,(,5$ H 3$=� ������ 2XWURV FRPSRQHQWHV TXH VH IL]HUDP QHFHVViULRV IRUDP XP� � � � � � � � � � � � �
SRWHQFL{PHWUR PXOWLYROWDV ����� XP GLVSOD\ /&' H XP JRQL{PHWUR WUDGLFLRQDO� 2 DPELHQWH GH� � � � � � � � � � � � �
GHVHQYROYLPHQWR XWLOL]DGR IRL D YHUVmR ����� GR SUySULR IDEULFDQWH DWUDYpV GR VLWH� � � � � � � � � � � �
KWWSV���ZZZ�DUGXLQR�FF��� $ OLQJXDJHP GH SURJUDPDomR p QDWLYD GD DSOLFDomR� SRUpP EDVHDGD� � � � � � � � � � �
QD /LQJXDJHP &� FRP DEVWUDo}HV VLJQLILFDWLYDV QR FyGLJR IRQWH� HVWH SRU VXD YH]� GHILQLUi DV� � � � � � � � � � � � � � �
Do}HV GH FDGD XP GRV FRPSRQHQWHV FDUDFWHUL]DQGR DVVLP XP VLVWHPD HPEDUFDGR �0$57,16�� � � � � � � � � � � �
�������

�
��5(68/7$'26�H�',6&866­2��

2 REMHWLYR SULQFLSDO GR HVWXGR IRL DOFDQoDGR FRP r[LWR H R SURWyWLSR Mi SRVVXL XPD� � � � � � � � � � � � � � �
SULPHLUD YHUVmR� 'H PRGR JHUDO� R IXQFLRQDPHQWR GR LQVWUXPHQWR DFRQWHFH GD VHJXLQWH IRUPD�� � � � � � � � � � � � �
XP SRWHQFL{PHWUR PXOWLYROWDV GH ��� JUDXV IRL DFRSODGR DR HL[R GR JRQL{PHWUR H j PHGLGD� � � � � � � � � � � � � � �
TXH D EDUUD PyYHO GR LQVWUXPHQWR p PRYLPHQWDGD� D YDULkQFLD p UHJLVWUDGD� $ )LJXUD � LOXVWUD� � � � � � � � � � � � � � � �
GH�IRUPD�PDLV�FODUD�D�VLWXDomR��

)LJXUD����3RWHQFL{PHWUR������DFRSODGR�DR�JRQL{PHWUR��

�
�

����������)RQWH��'DGRV�SULPiULRV���������
�

)HLWR LVVR� R SRWHQFL{PHWUR HQYLD DV LQIRUPDo}HV SDUD D SODFD DUGXtQR TXH SURFHVVD D� � � � � � � � � � � � � �
LQIRUPDomR DWUDYpV GD UHDOL]DomR GRV FiOFXORV SUHYLDPHQWH SURJUDPDGRV H HQYLD HVWD� � � � � � � � � � �
LQIRUPDomR SDUD R GLVSOD\ TXH H[HFXWD D VDtGD QD WHOD� 'HVWD IRUPD� WRGDV DV SHVVRDV� � � � � � � � � � � � � � �
HQYROYLGDV�LUmR�YLVXDOL]DU�R�PHVPR�YDORU��FRQIRUPH�PRVWUD�D�)LJXUD����

)LJXUD����3URWyWLSR�GR�*RQL{PHWUR�'LJLWDO� �

�
� �

$QDLV�GR�����6$/­2�,17(51$&,21$/�'(�(16,12��3(648,6$�(�(;7(16­2���6,(3(�
8QLYHUVLGDGH�)HGHUDO�GR�3DPSD���6DQWDQD�GR�/LYUDPHQWR����D���GH�QRYHPEUR�GH������



)RQWH��'DGRV�SULPiULRV���������
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1D ILJXUD � DSUHVHQWD�VH R JRQL{PHWUR VHQGR XWLOL]DGR SDUD PHQVXUDomR GD DPSOLWXGH� � � � � � � � � � � �
GR PRYLPHQWR GH XP YROXQWiULR� $ ELEOLRJUDILD H[SOLFD TXH R HL[R GHYH VHU SRVLFLRQDGR H� � � � � � � � � � � � � � �
IL[DGR HP XP SRQWR HVSHFtILFR GDV DUWLFXODo}HV� $SyV UHDOL]DGD D IL[DomR GR HL[R R� � � � � � � � � � � � � �
PRYLPHQWR p UHDOL]DGR SHOR SDFLHQWH H HQWmR p IHLWD D DIHULomR TXH GLUi R YDORU FRUUHWR GD� � � � � � � � � � � � � � � � �
DPSOLWXGH ILQDO GR PRYLPHQWR UHDOL]DGR� 7RPDQGR FRPR H[HPSOR SUiWLFR D ILJXUD �� j PHGLGD� � � � � � � � � � � � � �
TXH R DQWHEUDoR p IOH[LRQDGR R GLVSOD\ PRVWUD R FiOFXOR GD DPSOLWXGH UHDOL]DGR SHOR KDUGZDUH� � � � � � � � � � � � � � �
LPSOHPHQWDGR��5$,081'2�HW�DO����������

�
��&216,'(5$d®(6�),1$,6��

�
2 HVWXGR SHUPLWLX D SUiWLFD LQWHUGLVFLSOLQDU DWUDYpV GH WRGDV DV DWLYLGDGHV H[LJLGDV SDUD� � � � � � � � � � � � �

D UHDOL]DomR GR HVWXGR� SRLV GHPRQVWURX SRU LQWHUPpGLR GR HQYROYLPHQWR GH GLYHUVRV FDPSRV� � � � � � � � � � � � �
GD FLrQFLD D UHOHYkQFLD GD FRPSXWDomR DSOLFDGD� $OpP GD FULDomR GR *RQL{PHWUR 'LJLWDO RXWUR� � � � � � � � � � � � � �
REMHWLYR IRL DOFDQoDGR� R GH PHOKRUDU D SUHFLVmR QD OHLWXUD H LQWHUSUHWDomR GRV YDORUHV�� � � � � � � � � � � � � �
VHJXQGR�D�FRRUGHQDGRUD�1~FOHR�GH�3HVTXLVD�H�$WHQomR�j�6D~GH���

3RUpP DOJXPDV OLPLWDo}HV IRUDP HQFRQWUDGDV� R SRWHQFL{PHWUR HVFROKLGR SDUD HVVH� � � � � � � � � �
SURWyWLSR PRVWURX XPD SUHFLVmR PHQRU TXH D GH XP SRWHQFL{PHWUR WUDGLFLRQDO� VHQGR DVVLP� � � � � � � � � � � � �
DFUHGLWD�VH TXH RXWURV PRGHORV SRGHP RIHUHFHU XPD PDLRU SUHFLVmR� 2XWUD SURSRVWD SDUD D� � � � � � � � � � � � �
SUy[LPD YHUVmR GR JRQL{PHWUR p XWLOL]DU VHQVRUHV LQIUDYHUPHOKRV IL[DGRV HP XP WHFLGR� � � � � � � � � � � �
HOiVWLFR TXH VHUi FRORFDGR HP WRGD H[WHQVmR GR PHPEUR TXH VHUi DYDOLDGR HP FDGD SDFLHQWH�� � � � � � � � � � � � � � �
)HLWR LVVR� R SUy[LPR SDVVR VHUi VXEPHWHU R PHVPR j DQiOLVH KHXUtVWLFD DWUDYpV GH WHVWHV GH� � � � � � � � � � � � � � � �
FDPSR FRP RV HVWDJLiULRV GR FXUVR GH )LVLRWHUDSLD GH PRGR TXH VH FRQVLJD SURVSHFWDU RXWUDV� � � � � � � � � � � � � � �
PHOKRULDV�D�VHUHP�UHDOL]DGDV�QR�LQVWUXPHQWR�GH�PHGLomR��

�

��$*5$'(&,0(1726�

(VWH WUDEDOKR FRQWRX FRP ILQDQFLDPHQWR GD 85&$03 DWUDYpV GD 3Uy�5HLWRULD GH� � � � � � � � � � �
,QRYDomR��3yV�*UDGXDomR��3HVTXLVD�H�([WHQVmR��SRU�PHLR�GH�EROVD�GH�,QLFLDomR�&LHQWtILFD��

�
�
5()(5Ç1&,$6��
�
$0$5$/� )� 5� 0� GR� �3URWyWLSR GH DSOLFDWLYR PyYHO SDUD GLDJQyVWLFR GD DPSOLWXGH GH� � � � � � � � � � � � � �
PRYLPHQWR� ��������'LVSRQtYHO�HP����KWWSV���JRR�JO��KL�(� �!��$FHVVR�HP�������������

&+$9(6��7�&���1$*$0,1(��+��0���%(//,��-��)��&���+$11$,��0��&��7���
%(9,/$48$�*5266,��'��'(�2/,9(,5$��$��6��&RQILDELOLGDGH�GD�IOH[LPHWULD�H�
JRQLRPHWULD�QD�DYDOLDomR�GD�DPSOLWXGH�GH�PRYLPHQWR�FHUYLFDO�HP�FULDQoDV���5HY�%UDV�
)LVLRWHU������������������� ��'LVSRQtYHO�HP����KWWSV���JRR�JO�X4T]F+ �!��$FHVVR�HP��������������

*$,$'� 7� 3�� 6$17�$1$� '� GH 0� $QiOLVH GD HILFiFLD GR HVWiJLR VXSHUYLVLRQDGR HP� � � � � � � � � � � � � �
ILVLRWHUDSLD QD IRUPDomR SURILVVLRQDO� XPD YLVmR GR HJUHVVR� �$UT� &LrQF� 6D~GH 8QLSDU�� � � � � � � � � � � �
8PXDUDPD� Y������ PDL��DJR�� ����� 'LVSRQtYHO HP� ��KWWSV���JRR�JO�1EX�]��!� $FHVVR HP�� � � � � � � � �
������������

*289(,$� 9� +� GH 2�� $5$Ò-2� $� *� GH )�� 0$&,(/� 6� '26 6�� )(55(,5$� -� -� GH� � � � � � � � � � � � � � � � � �
$�� 6$1726� +� + '26� &RQILDELOLGDGH GDV PHGLGDV LQWHU H LQWUD�DYDOLDGRUHV FRP� � � � � � � � � � � �

$QDLV�GR�����6$/­2�,17(51$&,21$/�'(�(16,12��3(648,6$�(�(;7(16­2���6,(3(�
8QLYHUVLGDGH�)HGHUDO�GR�3DPSD���6DQWDQD�GR�/LYUDPHQWR����D���GH�QRYHPEUR�GH������



JRQL{PHWUR XQLYHUVDO H IOH[tPHWUR� )LVLRWHU 3HVT� ����� �������������� 'LVSRQtYHO HP�� � � � � � � � � �
�KWWSV���JRR�JO�[)E�)Q!��$FHVVR�HP�������������

0$548(6��$��3���*RQLRPHWULD� �����HGLomR��(GLWRUD�0DQROH�/WGD��������

0$57,16� )� 1� ,QWURGXomR D VLVWHPDV HPEDUFDGRV FRP $UGXLQR� 1~FOHR GH (VWXGRV HP� � � � � � � � � � � � �
5REyWLFD�H�$XWRPDomR±�1(5$��,QVWLWXWR�)HGHUDO�GR�(VStULWR�6DQWR�±�,)(6 ����������

0&52%(576� 0� $UGXtQR EiVLFR� �� HGLomR� 1RYDWHF� ����� 'LVSRQtYHO HP�� � � � � � � � � �
�KWWSV���JRR�JO�;+5$G1!��$FHVVR�HP��������������

1(80$11� '� $� �&LQHVLRORJLD GR DSDUHOKR PXVRHVTXHOpWLFR� IXQGDPHQWRV SDUD� � � � � � � � �
UHDELOLWDomR� ���D�(GLomR��5LR�GH�-DQHLUR��(OVHYLHU�(GLWRUD������ ���

5$,081'2� $� . GH 6�� 025(,5$� '�� 6$17$1$� /� $� �0DQXDO )RWRJUiILFR GH� � � � � � � � � � � � �
*RQLRPHWULD H )OH[LPHWULD LQFOXLQGR WHVWHV GH UHWUDomR PXVFXODU� �� HGLomR UHYLVWD H� � � � � � � � � � � �
DWXDOL]DGD����%UDVtOLD��7KHVDXUXV�����������S���LO��

6$1726� (� 0� )� $UGXLQR� 8PD IHUUDPHQWD SDUD DTXLVLomR GH GDGRV� FRQWUROH H� � � � � � � � � � � � �
DXWRPDomR GH H[SHULPHQWRV GH ySWLFD HP ODERUDWyULR GLGiWLFR GH )tVLFD QR (QVLQR� � � � � � � � � � � �
0pGLR �� ������ ��� I� 'LVVHUWDomR �0HVWUDGR HP (QVLQR GH )tVLFD� ± 8QLYHUVLGDGH )HGHUDO GR� � � � � � � � � � � � � �
5LR�*UDQGH�GR�6XO��3RUWR�$OHJUH��56��

7('(6&+,� 0� $� �*RQLRPHWULD� VXD SUiWLFD H FRQWURYpUVLDV� �)LVLRWHUDSLD %UDVLO� Y� �� Q� ��� � � � � � � � � � � � � �
S���������-DQHLUR��������

9$=48(=� &� (�� 6,0®(6� *� 6� �(QJHQKDULD GH 5HTXLVLWRV� VRIWZDUH RULHQWDGR DR� � � � � � � � � � � �
QHJyFLR�� �%UDVSRUW�����GH�DJR�GH������������SiJLQDV��

9(1785,1,� &�� $1'5e� $�� $*8,/$5� %� 3�� *,$&20(//,� %� �&RQILDELOLGDGH GH GRLV� � � � � � � � � � � �
PpWRGRV GH DYDOLDomR GD DPSOLWXGH GH PRYLPHQWR DWLYD GH GRUVLIOH[mR GR WRUQR]HOR HP� � � � � � � � � � � � �
LQGLYtGXRV VDXGiYHLV� $&7$ ),6,$75 ����� ������ ������ 'LVSRQtYHO HP�� � � � � � � � � �
�KWWSV���JRR�JO���+-<)!��$FHVVR�HP�������������

9,(,5$� '� (�� 3$=� )� -� �6LVWHPD LQWHJUDGR GH PHGLomR GH iUHDV �6,0($��XWLOL]DomR GH� � � � � � � � � � � � � �
VRIWZDUH H KDUGZDUH OLYUHV SDUD PHGLomR GH iUHDV GH JHRORFDOL]DomR�� � � � � � � � � �
5(9�&&(,�85&$03� 9���� Q�� ����� 'LVSRQtYHO HP� ��KWWSV���JRR�JO�3�F�ED �!� $FHVVR HP�� � � � � � � � �
������������

:$6/$:,&.� 5� �0HWRGRORJLD GD 3HVTXLVD SDUD &LrQFLD GD &RPSXWDomR� (OVHYLHU� � � � � � � � � �
%UDVLO�����(G������������SiJLQDV��

:(1� &� /� �7HOHPHGLFLQD H 7HOHVVD~GH � 8P SDQRUDPD QR %UDVLO� ,QIRUPiWLFD 3~EOLFD� � � � � � � � � � � � �
DQR���� �������������������'LVSRQtYHO�HP����KWWSV���JRR�JO�'�RZ�� �!��$FHVVR�HP��������������

$QDLV�GR�����6$/­2�,17(51$&,21$/�'(�(16,12��3(648,6$�(�(;7(16­2���6,(3(�
8QLYHUVLGDGH�)HGHUDO�GR�3DPSD���6DQWDQD�GR�/LYUDPHQWR����D���GH�QRYHPEUR�GH������


