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Resumo:

Este trabalho apresenta uma proposta pedagógica para a exploração de problemas de otimização tanto na 
educação básica quanto no ensino superior. Propomos a utilização da geometria dinâmica, através do uso 
do Geogebra, aliada a investigação matemática e resolução de problemas para solucionar, tanto no nível 
básico como no superior, com os conhecimentos matemáticos adequados a cada etapa da formação do 
aluno a seguinte questão: "Dado um octógono regular, construir o quadrado inscrito de maior área e o 
quadrado circunscrito de menor área." Como fundamentação teórica no que diz respeito à abordagem 
pedagógica foi utilizada a teoria de Pólya (1962), dissecando o problema em análise nas seguintes 
etapas: compreender o problema, estabelecer um plano, executar um plano, fazer um retrospecto da 
resolução. Além disso, enunciamos quais conteúdos matemáticos foram abordados em em cada momento 
para cada nível de ensino e como a geometria dinâmica poderá auxiliar na construção e visualização do 
problema proposto.

Palavras-chave: Geometria, Investigação matemática, Resolução de problemas, Máximos e mínimos 
relativos.
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$WXDOPHQWH�� XPD�GDV�PDLRUHV� LQTXLHWDo}HV� QD� HGXFDomR� p� D�EXVFD� SHOD�PXGDQoD�QR�

SURFHVVR� GH� HQVLQR�DSUHQGL]DJHP�� DOPHMDQGR� XP� SURFHVVR� FRPSDUWLOKDGR�� VHQGR� HVWH�
RULHQWDGR�H�PHGLDGR�SHOR�SURIHVVRU��PDV�FRP�XPD�HIHWLYD�SDUWLFLSDomR�GRV�DOXQRV��025$1��
�������1HVWH�FRQWH[WR��R�GRFHQWH�WHP�SRU�IRFR�OHYDU�R�DOXQR�D�SHQVDU��SURSRU�VLWXDo}HV�TXH�R�
IDoD� UHIOHWLU� VREUH� SUREOHPDV� GR� PXQGR� UHDO�� FULDQGR� XP� DPELHQWH� SURSLFLR� D� WURFD� GH�
LQIRUPDo}HV� DOPHMDQGR� VROXo}HV� SDUD� R� SUREOHPD� DQDOLVDGR� H� FDVR� QHFHVViULR� SURSRU�� HP�
FRQMXQWR�FRP�RV�DOXQRV��UHSDURV�DV�VROXo}HV�SURIHULGDV��

2V�DYDQoRV�WHFQROyJLFRV�WrP�DEHUWR�QRYRV�FDPLQKRV�SDUD�R�SURFHVVR�GH�FRPXQKmR�GH�
LQIRUPDo}HV� HQWUH� RV� DOXQRV� H� SURIHVVRUHV�� FULDQGR� XP� PHLR� SDUD� D� DSUHQGL]DJHP�
VLJQLILFDWLYD��$R�HQFRQWUR�GHVWD�SHUVSHFWLYD��VXUJLUDP�VRIWZDUHV�GH�JHRPHWULD�GLQkPLFD�FXMD�
FDUDFWHUtVWLFD� SULQFLSDO� p� D� IDFLOLGDGH� GH� VH� µDUUDVWDU¶� DV� FRQVWUXo}HV� JHRPpWULFDV� FRP� R�
SRQWHLUR� GR� PRXVH�� DR� PHVPR� WHPSR� HP� TXH� DV� PHGLGDV� H� IRUPDV� VmR� DWXDOL]DGDV��
*ROGHQEHUJ�� 6FKHU� H� )HXU]HLJ� ������� DILUPDP� TXH� RV� DPELHQWHV� GH� JHRPHWULD� GLQkPLFD�
SHUPLWHP� DRV� HVWXGDQWHV� HIHWXDUHP� FRQVWUXo}HV� JHRPpWULFDV�� DOWHUi�ODV� H� PDQLSXOi�ODV�
IDFLOPHQWH��3DUD�HVVHV�DXWRUHV��R�DUUDVWDU�SHUPLWH�DR�XVXiULR�PRYHU�FHUWRV�HOHPHQWRV�GH�XP�
GHVHQKR�H�REVHUYDU�DV�DOWHUDo}HV�FRUUHVSRQGHQWHV��

8WLOL]DQGR� D� JHRPHWULD� GLQkPLFD� FRPR� IHUUDPHQWD�� D� DWLYLGDGH� GH� HQVLQR� FRQKHFLGD�
FRPR� LQYHVWLJDomR� PDWHPiWLFD� SHUPLWH�QRV� H[SORUDU� SUREOHPDV� GR� PXQGR� UHDO�� 3RQWH��
%URFDUGR� H� 2OLYHLUD� ������� DILUPDP� TXH� D� LQYHVWLJDomR� ³QmR� UHSUHVHQWD� REULJDWRULDPHQWH�
WUDEDOKDU�HP�SUREOHPDV�PXLWR�GLItFHLV��6LJQLILFD��SHOR�FRQWUiULR�� WUDEDOKDU�FRP�TXHVW}HV�TXH�
QRV� LQWHUSHODP� H� TXH� VH� DSUHVHQWDP� QR� LQLFLR� GH� PRGR� FRQIXVR�� PDV� TXH� SURFXUDPRV�
FODVVLILFDU�H�HVWXGDU�GH�PRGR�RUJDQL]DGR´��S������2V�DXWRUHV�VDOLHQWDP�TXH�QHVWD�PHWRGRORJLD�
WUDWDPRV� TXHVW}HV� GH� QRVVR� LQWHUHVVH� DOPHMDQGR� DOFDQoDU� XPD� UHVSRVWD� SRVVtYHO� H�
ULJRURVDPHQWH� IXQGDPHQWDGD�� $R� HQFRQWUR� GRV� SURSyVLWRV� GD� LQYHVWLJDomR� PDWHPiWLFD�� D�
DERUGDJHP�SHGDJyJLFD�FRQKHFLGD�FRPR�UHVROXomR�GH�SUREOHPDV�D�SDUWLU�GDV�LGHLDV�GH�*HRUJH�
3yO\D� ������� YLVD� ³JHQHUDOL]DU� D� SDUWLU� GD� REVHUYDomR� GH� FDVRV�� DUJXPHQWRV� LQGXWLYRV��
DUJXPHQWRV� SRU� DQDORJLD�� UHFRQKHFHU� RX� H[WUDLU� XP� FRQFHLWR� PDWHPiWLFR� GH� XPD� VLWXDomR�
FRQFUHWD´��3Ï/<$���������

2�SUHVHQWH�WUDEDOKR�DSUHVHQWD�XPD�SURSRVWD�SHGDJyJLFD�SDUD�DJOXWLQDU�RV�EHQHItFLRV�GD�
JHRPHWULD�GLQkPLFD�GDGD�SHOR�*HRJHEUD��DWUDYpV�GD�LQYHVWLJDomR�PDWHPiWLFD�H�UHVROXomR�GH�
SUREOHPDV� H[SORUDQGR� DV� HVWUDWpJLDV� H� QtYHLV� GH� HQVLQR� QRV� TXDLV� SRGHP� VHU� DERUGDGRV� D�
VHJXLQWH�TXHVWmR��³'DGR�XP�RFWyJRQR�UHJXODU��FRQVWUXLU�R�TXDGUDGR�LQVFULWR�GH�PDLRU�iUHD�H�
R�TXDGUDGR�FLUFXQVFULWR�GH�PHQRU�iUHD�´�

�
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�
$� SURSRVWD� SHGDJyJLFD� DSUHVHQWDGD� D� VHJXLU�� IRL� FULDGD� DSyV� XPD� SHVTXLVD�

ELEOLRJUiILFD� SUpYLD� SRGHQGR� VHU� HPSUHJDGD� WDQWR� QD� HGXFDomR� EiVLFD� FRPR� QR� HQVLQR�
VXSHULRU�� YLVDQGR� WUDEDOKDU�FRP�RV� FRQKHFLPHQWRV�PDWHPiWLFRV�SUHYLVWRV�SDUD� FDGD�JUDX�GH�
HQVLQR�TXH�FRQWHPSOHP�SUREOHPDV� UHIHUHQWHV�D�H[WUHPRV� UHODWLYRV�GH� IXQo}HV��'HVWD� IRUPD��
IL[DGR� R� QtYHO� GH� HQVLQR� ±� HGXFDomR� EiVLFD� RX� VXSHULRU� �� WHQGR� FRPR� IRFR� D� LQYHVWLJDomR�
PDWHPiWLFD�� D� OX]� GD� UHVROXomR� GH� SUREOHPDV�� DSUHVHQWDUHPRV� DV� TXDWUR� IDVHV� GH� WUDEDOKR�
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GHVFULWDV� SRU� 3RO\D� ������� TXH� SRGHP� VHU� LPSOHPHQWDGDV� QR� WUDWDPHQWR� GR� SUREOHPD� GH�
RWLPL]DomR� HQXQFLDGR� SUHYLDPHQWH�� VHQGR� HODV�� FRPSUHHQGHU� R� SUREOHPD�� HVWDEHOHFHU� XP�
SODQR��H[HFXWDU�XP�SODQR��ID]HU�XP�UHWURVSHFWR�GD�UHVROXomR��$OpP�GLVVR��HQXQFLDUHPRV�TXDLV�
FRQWH~GRV�PDWHPiWLFRV�SRGHUmR�VHU�DERUGDGRV�HP�FDGD�HWDSD�GR�SURFHVVR�SDUD�FDGD�QtYHO�GH�
HQVLQR� H� FRPR� D� JHRPHWULD� GLQkPLFD� SRGHUi� DX[LOLDU� QD� FRQVWUXomR� H� YLVXDOL]DomR� GR�
SUREOHPD�SURSRVWR��
�
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�
1RVVD�SURSRVWD�SHGDJyJLFD�WHUi�FRPR�IRFR�D�UHVROXomR�GD�VHJXLQWH�TXHVWmR��³'DGR�XP�

RFWyJRQR�UHJXODU��FRQVWUXLU�R�TXDGUDGR�LQVFULWR�GH�PDLRU�iUHD�H�R�TXDGUDGR�FLUFXQVFULWR�GH�

PHQRU�iUHD�´�
(P�DPERV�RV�QtYHLV�GH�HQVLQR�SRGHPRV�ODQoDU�PmR�GD�YLVXDOL]DomR�GD�VLWXDomR�FRP�R�

DX[LOLR�GD�JHRPHWULD�GLQkPLFD�DWUDYpV�GR�VRIWZDUH�*HRJHEUD�SDUD�FRPSUHHQGHU�FODUDPHQWH�R�
TXH� VHUi� QHFHVViULR� QD� UHVROXomR� GR� SUREOHPD� SURSRVWR�� FRQWHPSODQGR� D� SULPHLUD� HWDSD��
$VVLP��FRQVWUXtPRV�R�RFWyJRQR�UHJXODU�GH�ODGR�/�FRP�R�UHFXVR�WHFQROyJLFR��XP�TXDGUDGR�TXH�
FLUFXQVFUHYH�R�RFWyJRQR�UHJXODU�GH�ODGR�/��H�LQVFUHYHPRV�XP�TXDGUDGR�QR�RFWyJRQR��3RU�ILP��
YHULILFDUHPRV�TXDQGR�D�iUHD�GHVWH�~OWLPR�VHUi�Pi[LPD��$�ILJXUD���LOXVWUD�WDO�FRQVWUXomR��

)LJXUD����&RQVWUXomR�QR�*HRJHEUD�UHSUHVHQWDGR�D�VLWXDomR�SUREOHPD��
�

�
�

)RQWH��FRQVWUXomR�SUySULD��

�
$� VHJXQGD� IDVH� GD� UHVROXomR� GH� SUREOHPDV� DEUDQJH� D� RUJDQL]DomR� GH� XP� SODQR� GH�

UHVROXomR��/RJR��HP�DPERV�RV�QtYHLV�GH�HQVLQR�� WUDWDUHPRV�R�SUREOHPD�HP�GXDV�HWDSDV��1D�
SULPHLUD�� YDPRV� LQWURGX]LU� XP� VLVWHPD� GH� FRRUGHQDGDV� SDUD� FDOFXODU� D� iUHD� GR� TXDGUDGR�
FLUFXQVFULWR�DR�RFWyJRQR�UHJXODU��DR�SDVVR�TXH�QD�VHJXQGD��FRP�R�DX[LOLR�GR�SODQR�FDUWHVLDQR���
YDPRV�FDOFXODU�D�iUHD�GR�TXDGUDGR�LQVFULWR�HP�WDO�RFWyJRQR��H�SRVWHULRUPHQWH�YHULILFDU�TXDO�
FRQGLomR�GHYH�VHU�VDWLVIHLWD�SDUD�TXH�HVWD�iUHD�VHMD�Pi[LPD��&ODUDPHQWH��DV�H[LJrQFLDV�VREUH�R�
SUREOHPD�GH�PD[LPL]DomR�GHYHP�HVWDU�GH�DFRUGR�FRP�R�QtYHO�GH�HQVLQR�WUDEDOKDGR��

$�WHUFHLUD�IDVH�FRQWHPSOD�FRORFDU�HP�DomR�DTXLOR�TXH�IRL�HQXQFLDGR�QD�HWDSD�DQWHULRU��
6REUH�R�TXDGUDGR�FLUFXQVFULWR�DR�2FWyJRQR�5HJXODU��
&RPR�R�kQJXOR�H[WHUQR�GH�XP�RFWyJRQR� UHJXODU�p�����H� WRGRV�VHXV�kQJXORV� LQWHUQRV�

VmR�FRQJUXHQWHV��VHP�SHUGD�GH�JHQHUDOLGDGH��SRGHPRV�LQWURGX]LU�XP�VLVWHPD�GH�FRRUGHQDGDV�
FDUWHVLDQDV��GH�PRGR�TXH�R�TXDGUDGR�FLUFXQVFULWR�DR�RFWyJRQR�UHJXODU�DSUHVHQWH�XP�GH�VHXV�
YpUWLFHV�QD�RULJHP�GR�VLVWHPD�FDUWHVLDQR�H�FRP�GRLV�GH�VHXV�ODGRV�VREUH�R�HL[R�GDV�DEVFLVVDV�H�
RUGHQDGDV��VHQWLGR�SRVLWLYR��)LJXUD������&RQVHT�HQWHPHQWH��RV�YpUWLFHV�GR�TXDGUDGR�VHUmR�QRV�








