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Resumo:

Como apontam Canalle e De Oliveira (1994), os livros didáticos, quando discutem o Sistema Solar, o 
fazem, geralmente, através de uma abordagem esquemática, na qual o Sol e os planetas são desenhados 
sem escala ou em escala equivocada. Geralmente essas representações não são discutidas de forma 
escrita nos livros ou manuais didáticos, causando obstáculos ao processo de ensino-aprendizagem, 
principalmente no que concerne aos discentes imaginarem que o tamanho do sol e dos planetas são 
proporcionais, já que as "bolinhas" ali representadas, assim o fazem. Visando uma melhor compreensão 
desses dados, alguns livros textos apresentam os diâmetros e distâncias através de tabelas, o que segundo 
esses autores, também não ajuda muito, uma vez que é bastante difícil a ideação das diferenças de 
tamanho dos planetas e do Sol, somente através da visualização dos números dos seus diâmetros e 
distâncias médias ao Sol. Segundo Gama e Henrique (2010) existe um grande número de propostas 
inovadoras no campo do Ensino de Ciências, incluindo o Ensino de Astronomia, e que apontam a 
necessidade de se levar em conta nessas discussões de ensino três dimensões: a axiológica, a 
epistemológica e a ontológica. Quando se discute uma dimensão axiológica, está se considerando os 
valores e os fins que se atribuem às coisas, normalmente ligados a motivação e ao engajamento no 
processo de ensino-aprendizagem; a dimensão epistemológica, que imbrica nas dificuldades que os 
discentes possuem para entender os conceitos, incluindo as tentativas do docente de alterar as 
concepções prévias dos discentes, e; a ontológica, cuja ênfase de análise se dá nos constituintes mais 
básicos do universo e suas relações, que envolvem as justaposições e entidades postuladas por uma teoria 
científica ou visão de mundo. Refletindo sobre as dificuldades e as dimensões supracitadas, discorre-se 
sobre uma atividade, a construção de uma Oficina Pedagógica para a construção de uma réplica do 
Sistema Solar em escala, desenvolvida durante as horas de Atividades Práticas Pedagógicas (APP), do 
componente Tópicos de Astronomia e Cosmologia no curso de Licenciatura em Ciências Exatas da 
Universidade Federal do Pampa, no primeiro semestre de 2018.
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&RPR DSRQWDP &DQDOOH H 'H 2OLYHLUD ������� RV OLYURV GLGiWLFRV� TXDQGR GLVFXWHP R� � � � � � � � � � � � �

6LVWHPD 6RODU� R ID]HP� JHUDOPHQWH� DWUDYpV GH XPD DERUGDJHP HVTXHPiWLFD� QD TXDO R 6RO H� � � � � � � � � � � � � � �
RV SODQHWDV VmR GHVHQKDGRV VHP HVFDOD RX HP HVFDOD HTXLYRFDGD� *HUDOPHQWH HVVDV� � � � � � � � � � � �
UHSUHVHQWDo}HV QmR VmR GLVFXWLGDV GH IRUPD HVFULWD QRV OLYURV RX PDQXDLV GLGiWLFRV� FDXVDQGR� � � � � � � � � � � � �
REVWiFXORV DR SURFHVVR GH HQVLQR�DSUHQGL]DJHP� SULQFLSDOPHQWH QR TXH FRQFHUQH DRV� � � � � � � � � �
GLVFHQWHV LPDJLQDUHP TXH R WDPDQKR GR VRO H GRV SODQHWDV VmR SURSRUFLRQDLV� Mi TXH DV� � � � � � � � � � � � � � �
³EROLQKDV´ DOL UHSUHVHQWDGDV� DVVLP R ID]HP� 9LVDQGR XPD PHOKRU FRPSUHHQVmR GHVVHV GDGRV�� � � � � � � � � � � �
DOJXQV OLYURV WH[WRV DSUHVHQWDP RV GLkPHWURV H GLVWkQFLDV DWUDYpV GH WDEHODV� R TXH VHJXQGR� � � � � � � � � � � � � �
HVVHV DXWRUHV� WDPEpP QmR DMXGD PXLWR� XPD YH] TXH p EDVWDQWH GLItFLO D LGHDomR GDV� � � � � � � � � � � � � � �
GLIHUHQoDV GH WDPDQKR GRV SODQHWDV H GR 6RO� VRPHQWH DWUDYpV GD YLVXDOL]DomR GRV Q~PHURV� � � � � � � � � � � � � �
GRV�VHXV�GLkPHWURV�H�GLVWkQFLDV�PpGLDV�DR�6RO��

6HJXQGR *DPD H +HQULTXH ������ H[LVWH XP JUDQGH Q~PHUR GH SURSRVWDV LQRYDGRUDV� � � � � � � � � � � �
QR FDPSR GR (QVLQR GH &LrQFLDV� LQFOXLQGR R (QVLQR GH $VWURQRPLD� H TXH DSRQWDP D� � � � � � � � � � � � � � �
QHFHVVLGDGH GH VH OHYDU HP FRQWD QHVVDV GLVFXVV}HV GH HQVLQR WUrV GLPHQV}HV� D D[LROyJLFD� D� � � � � � � � � � � � � � �
HSLVWHPROyJLFD H D RQWROyJLFD� 4XDQGR VH GLVFXWH XPD GLPHQVmR D[LROyJLFD� HVWi VH� � � � � � � � � � � �
FRQVLGHUDQGR RV YDORUHV H RV ILQV TXH VH DWULEXHP jV FRLVDV� QRUPDOPHQWH OLJDGRV D PRWLYDomR� � � � � � � � � � � � � � �
H DR HQJDMDPHQWR QR SURFHVVR GH HQVLQR�DSUHQGL]DJHP� D GLPHQVmR HSLVWHPROyJLFD� TXH� � � � � � � � � � �
LPEULFD QDV GLILFXOGDGHV TXH RV GLVFHQWHV SRVVXHP SDUD HQWHQGHU RV FRQFHLWRV� LQFOXLQGR DV� � � � � � � � � � � � �
WHQWDWLYDV GR GRFHQWH GH DOWHUDU DV FRQFHSo}HV SUpYLDV GRV GLVFHQWHV� H� D RQWROyJLFD� FXMD� � � � � � � � � � � � � �
rQIDVH GH DQiOLVH VH Gi QRV FRQVWLWXLQWHV PDLV EiVLFRV GR XQLYHUVR H VXDV UHODo}HV� TXH� � � � � � � � � � � � � � �
HQYROYHP DV MXVWDSRVLo}HV H HQWLGDGHV SRVWXODGDV SRU XPD WHRULD FLHQWtILFD RX YLVmR GH� � � � � � � � � � � � �
PXQGR��

2 XVR GH UpSOLFDV HP HVFDOD GR 6LVWHPD 6RODU WRUQDUDP�VH UHFRUUHQWHV HP HP XPD� � � � � � � � � � � � � �
HVFDOD JOREDO� FRP rQIDVH SDUD D (XURSD H RV (VWDGRV 8QLGRV �*85721� ����� 0<(56�� � � � � � � � � � � � � �
������ LQFOXLQGR DOJXPDV H[SHULrQFLDV EUDVLOHLUDV� UHDOL]DGDV HP SDUTXHV� PXVHXV H� � � � � � � � � �
XQLYHUVLGDGHV �&267$� ������ MXVWLILFDGDV SHOD GLILFXOGDGH TXH H[LVWH QD UHSUHVHQWDomR HP� � � � � � � � � � �
HVFDOD GDV GLVWkQFLDV H GLPHQV}HV GR 6LVWHPD 6RODU HP XPD IROKD GH SDSHO� 1RUPDOPHQWH� � � � � � � � � � � � � �
HVVDV DWLYLGDGHV VmR GH QDWXUH]D O~GLFD� SHUPLWLQGR QmR VRPHQWH XPD PHOKRU FRPSUHHQVmR GD� � � � � � � � � � � � �
HVWUXWXUD JHUDO GR QRVVR VLVWHPD SODQHWiULR� FRPR WDPEpP DX[LOLDQGR QD ¿[DomR GH FRQFHLWRV� � � � � � � � � � � � �
IXQGDPHQWDLV GD *HRPHWULD� DOpP GD SUySULD QRomR GH HVFDOD H GLYHUVRV RXWURV SRVVtYHLV� � � � � � � � � � � � �
GHVGREUDPHQWRV��

5HIOHWLQGR VREUH DV GLILFXOGDGHV H DV GLPHQV}HV VXSUDFLWDGDV� GLVFRUUH�VH VREUH XPD� � � � � � � � � � �
DWLYLGDGH� D FRQVWUXomR GH XPD 2ILFLQD 3HGDJyJLFD SDUD D FRQVWUXomR GH XPD UpSOLFD GR� � � � � � � � � � � � � �
6LVWHPD 6RODU HP HVFDOD� GHVHQYROYLGD GXUDQWH DV KRUDV GH $WLYLGDGHV 3UiWLFDV 3HGDJyJLFDV� � � � � � � � � � � �
�$33�� GR FRPSRQHQWH 7ySLFRV GH $VWURQRPLD H &RVPRORJLD QR FXUVR GH /LFHQFLDWXUD HP� � � � � � � � � � � � �
&LrQFLDV�([DWDV�GD�8QLYHUVLGDGH�)HGHUDO�GR�3DPSD��QR�SULPHLUR�VHPHVWUH�GH��������

�
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��
2V 3DUkPHWURV &XUULFXODUHV 1DFLRQDLV �%5$6,/� ����� SUHFRQL]DP TXH RV FRQFHLWRV� � � � � � � � � �

GR EORFR WHPiWLFR ³7HUUD H 8QLYHUVR´ GHYDP VHU GLVFXWLGRV QR (QVLQR )XQGDPHQWDO�� � � � � � � � � � � �
HVSHFLDOPHQWH QDV �� H �� VpULHV� SURFXUDQGR XPD UHODomR LPHGLDWD FRP D UHDOLGDGH GRV� � � � � � � � � � � � � �
GLVFHQWHV� $LQGD� DSRQWDP SDUD D QHFHVVLGDGH GR HVWXGR GD &RVPRORJLD� FRP XPD GLVFXVVmR� � � � � � � � � � � � �
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8QLYHUVLGDGH�)HGHUDO�GR�3DPSD���6DQWDQD�GR�/LYUDPHQWR����D���GH�QRYHPEUR�GH������
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GD RULJHP GR XQLYHUVR H GD GLVFXVVmR GH VHXV FRQVWLWXLQWHV� FRPR R 6LVWHPD 6RODU �%5$6,/�� � � � � � � � � � � � � � �
������ 2XWUR GRFXPHQWR EDOL]DGRU GD HGXFDomR EUDVLOHLUD� D %DVH 1DFLRQDO &RPXP &XUULFXODU� � � � � � � � � � � �
�%1&&� ������� DSRQWD GLYHUVDV YHUWHQWHV SDUD R HQVLQR� LQFOXLQGR D QHFHVVLGDGH GD� � � � � � � � � � � �
LQYHVWLJDomR QRV SURFHVVRV GH HQVLQR�DSUHQGL]DJHP� ID]HQGR R XVR GH SUREOHPDV DEHUWRV H� � � � � � � � � � � �
FRQWH[WXDOL]DGRV j UHDOLGDGH GRV GLVFHQWHV� SDUD TXH RV PHVPRV FRQVLJDP ID]HU R� � � � � � � � � � � �
HQIUHQWDPHQWR GH SUREOHPDV PDLV FRPSOH[RV� HP� GHWULPHQWR GDV LQWHUYHQo}HV WUDGLFLRQDLV� � � � � � � � � �
TXH�HQIDWL]DP�D�PHPRUL]DU�HTXDo}HV�H�FRQFHLWRV�H�D�VXD�DSOLFDomR�D�SUREOHPDV�SDGURQL]DGRV��

'H $VVLV 6LOYHLUD� 'H 6RXVD H 0RUHLUD ������ DSRQWDP TXH� HPERUD DV RULHQWDo}HV� � � � � � � � � � � � �
GRV GRFXPHQWRV EDOL]DGRUHV VXVFLWDP R HQVLQR GH DVWURQRPLD� LQFOXLQGR R 6LVWHPD 6RODU QD� � � � � � � � � � � � �
(GXFDomR %iVLFD� DV SHVTXLVD WHP GHPRQVWUDGR TXH RV GRFHQWHV DLQGD HQIUHQWD PXLWDV� � � � � � � � � � � �
GLILFXOGDGHV HP FULDU FRQGLo}HV SDUD TXH RV HVWXGDQWHV DYDQFHP QD DTXLVLomR GH PDQXWHQomR� � � � � � � � � � � � �
GH FRQFHLWRV VREUH R WHPD ³7HUUD H 8QLYHUVR´� $VVLP� ID]�VH QHFHVViULR XPD DSUHVHQWDomR�� � � � � � � � � � � � �
QmR VRPHQWH GRV FRQFHLWRV GH $VWURQRPLD H &RVPRORJLD QD IRUPDomR GRFHQWH� PDV� � � � � � � � � � � �
FRQMXQWDPHQWH D SURPRomR GH XP HVSDoR�WHPSR SDUD D GLVFXVVmR GH SUiWLFDV SHGDJyJLFDV� TXH� � � � � � � � � � � � �
LQFOXDP D LQWHJUDomR GR GRV FRQFHLWRV WHyULFRV DR FRQWH[WR HVFRODU� D ILP GH SURPRYHU XPD� � � � � � � � � � � � � � �
DSUHQGL]DJHP�PDLV�VLJQLILFDWLYD���

'HQWUR GHVVD SHUVSHFWLYD� R FXUVR GH /LFHQFLDWXUD HP &LrQFLDV ([DWDV� GD� � � � � � � � � � �
8QLYHUVLGDGH )HGHUDO GR 3DPSD �81,3$03$� � &DPSXV &DoDSDYD GR 6XO� LQFOXLX QR VHX� � � � � � � � � � � � �
SURMHWR SROtWLFR SHGDJyJLFR �81,9(56,'$'( )('(5$/ '2 3$03$� ����� R� � � � � � � � �
FRPSRQHQWH 7ySLFRV GH $VWURQRPLD H &RVPRORJLD� FRP XPD FDUJD KRUiULD GH �� KRUDV� VHQGR� � � � � � � � � � � � � �
TXH GHVVDV� �� KRUDV VmR GH FDUiWHU SUiWLFR SHGDJyJLFDV� 1HVVH HVSDoR�WHPSR GHVWLQDGR j� � � � � � � � � � � � �
SUiWLFD SHGDJyJLFD GR FRPSRQHQWH 7ySLFRV GH $VWURQRPLD H &RVPRORJLD� RV WUrV DOXQRV� � � � � � � � � � � �
PDWULFXODGRV QR SULPHLUR VHPHVWUH GH ����� IRUDP GHVDILDGRV D PHOKRUDU H LPSOHPHQWDU XPD� � � � � � � � � � � � �
RILFLQD SHGDJyJLFD� GHVHQYROYLGD SHORV DOXQRV GR PHVPR FRPSRQHQWH� QR DQR GH ����� H� � � � � � � � � � � � �
LQWLWXODGD ³2 8QLYHUVR UHSUHVHQWDGR QD 6DOD GH DXOD´ �'( 628=$ HW DO�� ������ $R� � � � � � � � � � � � � �
GHSDUDUHP�VH FRP HVVH GHVDILR� R JUXSR FRQVLGHURX QHFHVViULR XPD UHIRUPXODomR GD SURSRVWD�� � � � � � � � � � � �
Mi TXH VXD LPSOHPHQWDomR QD (GXFDomR %iVLFD GHPDQGDULD XP WHPSR JUDQGH� LQYLDELOL]DQGR D� � � � � � � � � � � � �
VXD�LPSOHPHQWDomR��

,QLFLDOPHQWH� IRL UHDOL]DGR XP VHOHomR GHQWUH DV WHPiWLFDV SURSRVWDV SDUD D RILFLQD GH� � � � � � � � � � � � �
���� �'( 628=$ HW DO�� ������ RSWDQGR�VH SRU XP DSURIXQGDPHQWR QD GLVFXVVmR GR WHPD� � � � � � � � � � � � � �
6LVWHPD 6RODU� SRU WUDWDU�VH GH XP DVVXQWR EDVWDQWH UHFRUUHQWH QD (GXFDomR %iVLFD H TXH� � � � � � � � � � � � � �
DSUHVHQWD PXLWDV GLVFXVV}HV HTXLYRFDGDV QRV OLYURV WH[WRV� SULQFLSDOPHQWH TXDQWR DRV� � � � � � � � � �
WDPDQKRV GRV SODQHWDV H DV HVFDODV GH GLVWkQFLDV GRV PHVPRV� FRPR DSRQWDP 0DFHGR H� � � � � � � � � � � � � �
5RGULJXHV���������

1D HWDSD VHJXLQWH� FRQVLGHUDQGR�VH DV FDUDFWHUtVWLFDV DSRQWDGDV SHORV GRFXPHQWRV� � � � � � � � �
EDOL]DGRUHV GD HGXFDomR� TXH HQIDWL]DP R XVR GH SUREOHPDV DEHUWRV H FRQWH[WXDOL]DGRV j� � � � � � � � � � � � �
UHDOLGDGH GRV GLVFHQWHV� WRPRX�VH FRPR UHIHUrQFLD SDUD D SURSRVWD XP SUREOHPD GH� � � � � � � � � � � �
LQYHVWLJDomR TXH ID]HP XVR GH GRLV PRQXPHQWRV GR FRQWH[WR KLVWyULFR� JHROyJLFR H VRFLDO GR� � � � � � � � � � � � � �
PXQLFtSLR GH &DoDSDYD GR 6XO� FRPR R )RUWH 'RP 3HGUR ,, �'( %25%$ HW DO�� ����� H D 5XD� � � � � � � � � � � � � � � � � � �
;9�GH�1RYHPEUR��

(VWUXWXURX�VH D SURSRVWD GD RILFLQD VHJXQGR RV WUrV 0RPHQWRV 3HGDJyJLFR ��03��� � � � � � � � � � �
VHJXLQGR D GHILQLomR GH 'HOL]RLFRY H $QJRWWL� ����� H TXH� LQLFLDOPHQWH� YLVRX D SURPRomR GH� � � � � � � � � � � � � � �
XPD WUDQVSRVLomR GD FRQFHSomR GH HGXFDomR GH 3DXOR )UHLUH SDUD R HVSDoR GD HGXFDomR� � � � � � � � � � � � � �
IRUPDO���

2 SULPHLUR 0RPHQWR VHUi FDUDFWHUL]DGR SRU DSUHVHQWDU XPD TXHVWmR RX VLWXDomR UHDO� � � � � � � � � � � �
TXH RV DOXQRV UHFRQKHoDP H SUHVHQFLDP �3UREOHPDWL]DomR ,QLFLDO�� 1HVVD HWDSD� VROLFLWDU�VH�i� � � � � � � � � � �
DRV GLVFHQWHV XPD UHSUHVHQWDomR� ID]HQGR R XVR GH XP GHVHQKR FRPHQWDGR GR 6LVWHPD 6RODU�� � � � � � � � � � � � � �
LQFOXLQGR RV DVWURV� VXDV GLPHQV}HV H DV GLVWkQFLDV HQYROYLGDV� (VVD HWDSD WDPEpP VHUYLUi� � � � � � � � � � � � �

$QDLV�GR�����6$/2�,17(51$&,21$/�'(�(16,12��3(648,6$�(�(;7(1�
62���6,(3(�

8QLYHUVLGDGH�)HGHUDO�GR�3DPSD���6DQWDQD�GR�/LYUDPHQWR����D���GH�QRYHPEUR�GH������
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SDUD GHWHUPLQDUPRV R FRQKHFLPHQWR SUpYLR GRV GLVFHQWHV D UHVSHLWR GD GLVWULEXLomR GRV DVWURV� � � � � � � � � � � � �
H GD FRQFHSomR GR 6LVWHPD 6RODU� DOpP GH SRVVLELOLWDU XP HPEDWH VREUH R WHPD� ID]HQGR FRP� � � � � � � � � � � � � � � �
TXH RV DOXQRV WHQKDP D QHFHVVLGDGH GH DSURIXQGDUHP D GLVFXVVmR VREUH R 6LVWHPD 6RODU H VHXV� � � � � � � � � � � � � � � �
FRQVWLWXLQWHV��

1D VHJXQGD HWDSD �2UJDQL]DomR GR &RQKHFLPHQWR�� FRP D RULHQWDomR GR SURIHVVRU H� � � � � � � � � � � �
GRV LPSOHPHQWDGRUHV GD RILFLQD SHGDJyJLFD� SUHWHQGH�VH GLVFXWLU RV FRQFHLWRV GH DVWURQRPLD�� � � � � � � � � � �
TXH LQFOXHP D FRQFHSomR H HYROXomR GR 6LVWHPD 6RODU� H GH DOJXQV FRQFHLWRV GD PDWHPiWLFD� � � � � � � � � � � � � � �
TXH DEDUFDP DV WUDQVIRUPDo}HV GH XQLGDGH H HVFDODV� FRQVLGHUDGRV QHFHVViULRV SDUD D� � � � � � � � � � � �
FRPSUHHQVmR�GD�3UREOHPDWL]DomR�,QLFLDO���

( ILQDOPHQWH� R iSLFH GD DWLYLGDGH SURSRVWD� R WHUFHLUR PRPHQWR �$SOLFDomR GR� � � � � � � � � � � �
&RQKHFLPHQWR�� QR TXDO RV DOXQRV VHUmR FRQYLGDGRV D DQDOLVDU� LQWHUSUHWDU H FRQVWUXLU XP� � � � � � � � � � � � �
PRGHOR UHDO GR 6LVWHPD 6RODU� ID]HQGR R XVR GH PDWHULDLV FRPR PDVVD GH PRGHODU� WLQWD H� � � � � � � � � � � � � � � �
EDO}HV� 6HUmR FRQVWUXtGRV RV SODQHWDV H DVWHUyLGHV� HP HVFDOD GH WDPDQKR� RV TXDLV VHUmR� � � � � � � � � � � � � �
GLVWULEXtGRV DR ORQJR GD 5XD ;9 GH 1RYHPEUR� HP XPD HVFDOD GH GLVWkQFLD� WHQGR FRPR� � � � � � � � � � � � � � �
UHIHUrQFLD R 6RO �UHSUHVHQWDGR SHOD URWDWyULD GR )RUWH 'RP 3HGUR ,,� FXMR GLkPHWUR WHP �P��� � � � � � � � � � � � � � �
TXH�SRGH�VHU�REVHUYDGR�QD�),*85$�����

�
)LJXUD����5HSUHVHQWDomR�HP�HVFDOD�GD�GLVWULEXLomR�GH�DOJXQV�DVWURV�GR�6LVWHPD�6RODU�QR�)RUWH�

'RP�3HGUR�,,�H�QD�5XD�;9�GH�1RYHPEUR��

�

�
)RQWH��GRV�DXWRUHV��������

�
(VVD GLVWULEXLomR GDV GLVWkQFLDV H D FRQVWUXomR HP HVFDOD VHUi DX[LOLDGD SRU XPD WDEHOD� � � � � � � � � � � � � �

TXH LQFOXLUi RV DVWURV� R GLkPHWUR HTXDWRULDO GRV SODQHWDV H D GLVWkQFLD GRV SODQHWDV DR 6RO� � � � � � � � � � � � � � � �
XVDQGR D XQLGDGH DVWURQ{PLFD �X�D��� $LQGD� DOJXPDV FROXQDV GHYHUmR VHU FRPSOHWDGDV SHORV� � � � � � � � � � � �
GLVFHQWHV� FRPR DV FROXQDV GR �GLkPHWUR HTXDWRULDO H GD �GLVWkQFLD GR SODQHWD DR VRO �XVDQGR� � � � � � � � � � � � � � �
XPD HVFDOD GH ������������������ H WRPDQGR�VH FRPR UHIHUrQFLD SDUD R 6RO� D URWDWyULD GR� � � � � � � � � � � � � �
)RUWH 'RP 3HGUR ,,� FXMR GLkPHWUR p GH �P H R IDWR GD XQLGDGH DVWURQ{PLFD �X�D�� �GLVWkQFLD� � � � � � � � � � � � � � � � �
GD�7HUUD�DR�6RO��SRVVXLU�XP�YDORU�PpGLR�GH�����������������P��

3DUD D DYDOLDomR GD RILFLQD� VHUi VROLFLWDGR TXH RV GLVFHQWHV YROWHP D UHSUHVHQWDU�� � � � � � � � � � � � �
DWUDYpV GH XP GHVHQKR FRPHQWDGR� R 6LVWHPD 6RODU� LQFOXLQGR RV DVWURV� VXDV GLPHQV}HV H� � � � � � � � � � � � � �
GLVWkQFLDV� D ILP GH TXH VH SRVVDP DYDOLDU D HYROXomR GR PRGHOR GR 6LVWHPD 6RODU� � � � � � � � � � � � � � �
UHSUHVHQWDGR SRU HOHV H GD SUySULD SRWHQFLDOLGDGH GD RILFLQD SHGDJyJLFD HP SURPRYHU HVVD� � � � � � � � � � � � �
PXGDQoD�FRQFHLWXDO��
�
��5(68/7$'26�H�',6&8662��
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2 FRPSRQHQWH 7ySLFRV GH $VWURQRPLD H &RVPRORJLD� PHGLDQWH D FRQVWUXomR GH XPD� � � � � � � � � � � �
RILFLQD SHGDJyJLFD� SRVVLELOLWRX XPD DQiOLVH TXDQWLWDWLYD GDV GLPHQV}HV GR XQLYHUVR� GH FRPR� � � � � � � � � � � �
p D VXD RUJDQL]DomR H FRPSRUWDPHQWR� EHP FRPR� GDV WHRULDV UHODFLRQDGDV D VXD RULJHP H ILP�� � � � � � � � � � � � � � � �
GDV HYROXo}HV GRV FRQFHLWRV DVWURQ{PLFRV DR ORQJR GD KLVWyULD GD KXPDQLGDGH H GDV GLIHUHQWHV� � � � � � � � � � � � � �
LQWHUSUHWDo}HV SHORV SRYRV DQWLJRV D UHVSHLWR GD DVWURQRPLD� &RQMXQWDPHQWH� LQGLFRX R� � � � � � � � � � �
HQRUPH SRWHQFLDO SDUD R SURPRomR GH GLVFXVV}HV VREUH SUiWLFDV SHGDJyJLFDV� DR VXVFLWDU R XVR� � � � � � � � � � � � � �
GH WHPDV WUDQVYHUVDLV SDUD R GHVHQYROYLPHQWR H DSHUIHLoRDPHQWR WDQWR GRV FRQFHLWRV GD� � � � � � � � � � � �
$VWURQRPLD��FRPR�GH�FRQFHLWRV��PDWHPiWLFRV�H�ItVLFRV�H�SHGDJyJLFRV��

$SHVDU GH QmR WHU�VH LPSOHPHQWDGR QD HVFROD� D SURSRVWD GD FRQVWUXomR GD RILFLQD� � � � � � � � � � � � �
³6LVWHPD 6RODU HP HVFDOD´� SRVVLELOLWRX XPD UHIOH[mR VREUH D FRQFHSomR GH XP PDWHULDO� � � � � � � � � � � � �
GLGiWLFR H GDV GLILFXOGDGHV TXH VHUmR HQIUHQWDGDV DR LPSOHPHQWi�OR HP XPD VDOD GH DXOD�� � � � � � � � � � � � � �
SRVVLELOLWDQGR R DPDGXUHFLPHQWR GRV JUDGXDQGRV� TXH LQFOXHP D SRVVLELOLGDGH GR XVR GH� � � � � � � � � � � �
RXWURV HVSDoRV� DOpP GDTXHOHV Mi LQVWLWXFLRQDOL]DGRV QRV HGXFDQGiULRV� EHP FRPR GD� � � � � � � � � � �
LGHQWLILFDomR GH FRUUHQWHV GH SHVTXLVD QR LQtFLR GR SHUFXUVR DFDGrPLFR H TXH SRGHUmR VHU� � � � � � � � � � � � � �
XWLOL]DGRV�QRV�WUDEDOKRV�ILQDLV�GH�JUDGXDomR��

$OpP GDV GLVFXVV}HV GH QDWXUH]D RQWROyJLFD� FRP rQIDVH QD DQiOLVH GRV FRQVWLWXLQWHV� � � � � � � � � � � �
GR 6LVWHPD 6RODU H GH VXDV UHODo}HV� DFUHGLWD�VH TXH D LPSOHPHQWDomR GD SURSRVWD GD RILFLQD� � � � � � � � � � � � � � �
LUi GLPLQXLU RV REVWiFXORV GH QDWXUH]D D[LROyJLFD� Mi TXH RV DOXQRV SDVVDUmR D GDU PDLV YDORU� � � � � � � � � � � � � � � �
DR HVWXGR SUHWHQGLGR� DOpP GH VH URPSHU FRP RV GH QDWXUH]D HSLVWHPROyJLFD� DR� � � � � � � � � � � � �
UHSUHVHQWDUPRV R WDPDQKR GRV SODQHWDV H DV GLVWkQFLDV GRV SODQHWDV GR 6LVWHPD 6RODU HP� � � � � � � � � � � � � �
HVFDOD� SURSRUFLRQDQGR FXULRVLGDGH H XP tPSHWR GH HQFRQWUDU WRGRV RV DVWURV� OHYDQGR RV� � � � � � � � � � � � �
GLVFHQWHV D SHUFRUUHU D UpSOLFD GR 6LVWHPD 6RODU QD VXD WRWDOLGDGH� UHVXOWDGRV TXH SUHFLVDP GH� � � � � � � � � � � � � � �
XPD�DQiOLVH�DSyV�D�LPSOHPHQWDomR��

�
��&216,'(5$d®(6�),1$,6��

�
$OpP GD DQiOLVH TXDQWR jV GLPHQV}HV RQWROyJLFDV� D[LROyJLFDV H HSLVWHPROyJLFRV�� � � � � � � � � �

SRVWHULRUPHQWH� HP XP 7UDEDOKR GH &RQFOXVmR GH &XUVR �7&&� GH XP GRV DXWRUHV�� � � � � � � � � � � � �
SUHWHQGH�VH YHULILFDU VH D RILFLQD DWLQJLX RV REMHWLYRV SURSRVWRV QD VXD FRQFHSomR� D FLWDU� L�� � � � � � � � � � � � � � �
GHVSHUWDU R LQWHUHVVH GRV DOXQRV VREUH R 6LVWHPD 6RODU� D SDUWLU GD VXD FRQVWUXomR HP HVFDOD GH� � � � � � � � � � � � � � � � �
XPD DWLYLGDGH GH EDL[R FXVWR H VHP LPSDFWR DPELHQWDO� LL� GHVWDFDU D DWLYLGDGH SUiWLFD H O~GLFD� � � � � � � � � � � � � � � �
FRPR SURStFLD SDUD D GLIXVmR GR FRQKHFLPHQWR FLHQWt¿FR� LLL� SURPRYHU XPD ³YLDJHP SHOR� � � � � � � � � � � � �
6LVWHPD 6RODU´� GHQWUR GR FRQWH[WR VRFLDO H KLVWyULFR GRV GRFHQWHV� LY� DX[LOLDU RV DOXQRV GR� � � � � � � � � � � � � � �
(QVLQR )XQGDPHQWDO HP FRPSRQHQWHV FRPR &LrQFLDV 1DWXUDLV H 0DWHPiWLFD� D SDUWLU GR� � � � � � � � � � � �
HQWHQGLPHQWR GH HVFDODV LQWHJUDGDV DR WDPDQKR H GLVWkQFLDV GRV SODQHWDV� H� Y� SURPRYHU D� � � � � � � � � � � � � �
FXULRVLGDGH D UHVSHLWR GR 6LVWHPD 6RODU H GR 8QLYHUVR� LQFOXLQGR D GLVFXVVmR GD GLVWULEXLomR� � � � � � � � � � � � � �
GRV�SODQHWDV�GR�6LVWHPD�6RODU��SDUWLQGR�VH�GR�6RO��
�
5()(5Ç1&,$6��
�
%5$6,/� 0LQLVWpULR GD (GXFDomR H &XOWXUD �0(&�� 6HFUHWDULD GR (QVLQR )XQGDPHQWDO�� � � � � � � � � � �
3DUkPHWURV�&XUULFXODUHV�1DFLRQDLV ���7HUFHLUR�H�4XDUWR�&LFORV��%UDVtOLD��������
�
%5$6,/���%DVH�1DFLRQDO�&RPXP�&XUULFXODU��0LQLVWpULR�GD�(GXFDomR� ��3URSRVWD�3UHOL��
PLQDU��6HJXQGD�YHUVmR�UHYLVWD��������
�
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&$1$//(� -� %� *�� '( 2/,9(,5$� ,� $� *� 'HPRQVWUH HP DXOD�&RPSDUDomR HQWUH RV� � � � � � � � � � � � � �
WDPDQKRV GRV 3ODQHWDV H GR 6RO� �&DGHUQR %UDVLOHLUR GH (QVLQR GH )tVLFD �� Y� ��� Q� �� S�� � � � � � � � � � � � � � � � �
���������������
�
&267$��-��5��GH�9��2�VLVWHPD�VRODU�QR�SDUTXH�� �3DUTXH�GD�&LGDGH�HP�5HYLVWDV ���Y����Q�����
������
�
'(�$66,6�6,/9(,5$��)��3��5���'(�6286$��&��0��6��*���025(,5$��0��$��80$�
$9$/,$d2�',$*1Ï67,&$�3$5$�2�(16,12�'$�$6752120,$���5HYLVWD�
/DWLQR�$PHULFDQD�GH�(GXFDomR�HP�$VWURQRPLD ���Q������S���������������
�
'( %25%$� $� :�� '( 628=$� /� )�� 0,=86$.,� $� 0� 3�� '( $/0(,'$� '� '� 3� 0��� � � � � � � � � � � � � � � � � �
	 67803)� 3� 3� ,QYHQWiULR H DYDOLDomR TXDQWLWDWLYD GH JHRVVtWLRV� H[HPSOR GH DSOLFDomR DR� � � � � � � � � � � � � �
SDWULP{QLR JHROyJLFR GR PXQLFtSLR GH &DoDSDYD GR 6XO �56� %UDVLO�� �3HVTXLVDV HP� � � � � � � � � � � �
*HRFLrQFLDV ���Y������Q�����S�����������������
�

'( 628=$� ,� &� 0�� :(5/$1*� 5� %�� &$35$5$� %� %�� '$ 6,/9$� -� 3� '$ 6,/9$�� � � � � � � � � � � � � � � � �
.� &� )� �RILFLQD SHGDJyJLFD FRPR GLVSRVLWLYR SRWHQFLDOL]DGRU GD DSUHQGL]DJHP VLJQLILFDWLYD� � � � � � � � � � �
QR FRPSRQHQWH WySLFRV GH DVWURQRPLD H FRVPRORJLD� �$QDLV GR 6DOmR ,QWHUQDFLRQDO GH� � � � � � � � � � � �
(QVLQR��3HVTXLVD�H�([WHQVmR���Y�����Q�����������
�

'(/,=2,&29��'���$1*277,��-��$���)tVLFD���6mR�3DXOR��&RUWH]��������
�
*$0$� /� '�� +(15,48(� $� %� $VWURQRPLD QD VDOD GH DXOD� SRU TXr"� �5HYLVWD� � � � � � � � � � � � � �
/DWLQR�$PHULFDQD�GH�(GXFDomR�HP�$VWURQRPLD ���Q�����S��������������
�
*85721� 6� �7RLOHW 3DSHU 6RODU 6\VWHP�� 3URMHFW $6752�� $VWURQRPLFDO 6RFLHW\ RI WKH� � � � � � � � � � � �
3DFLILF� ����� 'LVSRQtYHO HP�� � � �
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�
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GLVWkQFLDV�HQWUH�HVWHV��FRPSUHHQVmR�GRV�DOXQRV�H�RILFLQD�SHGDJyJLFD�GH�EDL[R�FXVWR�SDUD�
WUDEDOKDU�HVWD�WHPiWLFD�� �5HYLVWD�/DWLQR�$PHULFDQD�GH�(GXFDomR�HP�$VWURQRPLD ���Q������S��
�������������
�
0<(56��(��7KH�3HSSHUFRUQ�0RGHO�RI�WKH�6RODU�6\VWHP�D�SUHVHQWDWLRQ�� �$PHULFDQ�
$VVRFLDWLRQ�RI�3K\VLFV�7HDFKHUV ���0DULVW�&ROOHJH��������'LVSRQtYHO�
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