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2 SUHVHQWH WUDEDOKR DSUHVHQWD R U Q DAHR GARAERABRD XHU[[S
UHFXUVR GLGIWLFR SDUD R HQVLQR YA H & RPBRODM B H D7 (GX
DQRV DSOLFDGDV SULQFLSDOPHQWH HP DX DV GGHHOXIER UG
$V DWLYLGDGHV WLYHUDP FRPR REMHWLYR SULQFLSWD® FRQ
FLUFXQFHQWUR EDULFHQWUR RUWRFHQWUR H VXDV SUR
TXDGUDGR WULKQJXOR HTXLOIWHUR KH[IJRQR UHJRGBU SFt
GREUDGXUDV EXVEFDQGR DR ORQJR GDV FRQVWUS®@BED UH
2V UHVXOWDGRV PRVWGRED®GXUHD\R KNV R/IBAHD GH DXOD F
LQYHVWLIJDWLYD SRVVLELQGDWRKRKPWWUD E DORRWLYBLRRR C
DSUHQGL]DJHP D SDUWLGEHYBIEWYR OWLPHQG®RUGR WMW RYLGDGF
FROHJDV H D PXGDQOPFAQVERVWNUBHKBHWHQWRU GR FRQKHI
GD DSUHQGL]DJHP GRV DOXQRV 2EVHUYRX VH WHNMHEPAH 3K
DXODV WUDGLFLRQDLY VH LQWHJUD P SRQID & DW RENBIKF ROP
PDLRU LQWHUDOmMR FRPR JUXSR H DFDEDUDP RV GHVHQWHC

3DODYUDV FKDYH 2ULJDPL $SUHQGHQGR FR®VAiRRU D'GIRPIHWA
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7KH SUHVHQW SDSHU SUHVHQWY WKH UHSRUW®LBIDB @ IH] SHWL
WKH WHDFKLQJ Rl JHRPHWU\ LQ %DVLF (GXF DMWKL RHD UIH S BB Bk
PDLQO\ LQ PDWKHPDWLFV ODERUDWRUP BD® \REHN BW DY B GRD\
ZDV WR EXLOG WKH QRWDEOH SRLQWYV FEIDW KA-H @ W HJQ JRAHV KLF
LWV SURSHUWLHY FRQVWUXFWLRQ RI VRRKGRO \KR@®\VRQT XU
SHQWDJRQ UHJXODU RFWDJRQ XVLQJ IROGV ORRNLQJ IR
FRQFHSWV VHHQ LQ SODQH JHRPHWU\ 7KHUMKNX G\ D WKRZR
DQ LQYHVWLIJDWLYH DSSURDFK HQDEOHG D SO/MNKGHQRYNI
OHDUQLQJ DFWLYH SDUWLFLSDWLRQ GXULKRO LWR\HL RXH YOHD
FROOHDJXHV DQG FKDQJH LQ SRVWXUH IURP WKH WHDFKHU
PHGLDWRU RI WKH VWXGHQWY OHDUQLQZHWWH ZDRAWD IOW\R HRJE
WUDGLWLRQDO FODVVHV LQWHJUDWH PRHYBWHLUG LKQDAYHHU D B
REVHUYHG DV D JURXS DQG WKH ILJKWV HQGHG LQ WKH FO

.H\ZRUGV 2ULJDPL /HDUQLQJ ZLWK IROGLQJ ODWKHPDWLF)\
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'LDJRQDLV $' H &( GR SHQWIiJRQR
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&RQVWUXLQGR R SHQWIJRQR SRU G
+H[IJRQR UHJXODU
+H[IJRQR UHJXODU
+H[IJRQR UHJXODU
2FWyJRQR UHJXODU
&RQVWUXomR GR TXDGUDGR $%&' SF
4XDGUDGR $%&' SRU GREUDGXUDYV
'REUDGXUD GHVORFDPHQWR GH XP
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+H[IJRQR HVWUHODGR
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+H[iJRQRV UHJXODUHV REWLGRV SR
+H[iJRQRV UHJXODUHV REWLGRV SR
2FWyJRQR UHJXODU IHLWR QR 3DLQ'
7HRUHPD GD ELVVHWUL] LQWHUQD
BUREOHPDV FRP RFWYyJRQR UHJXODL
3UREOHPD GR MRJR GH VLQXFD
3UREOHPD GR MRJR GH 6LQXFD GHEF
(VIXHPD GD VLQXFD
(VIXHPD GD VLQXFD IHLWR SRU GRE
7ULKQJXOR H VHXV KQJXORV LQWHU
'REUDGXUDV GH GRLV YpUWLFHV VR
2V WUrV kQJXORV FRLQFIRGWB R FRF
4XDGULOIWHUR IHLWR SRU GREUDG;
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SHUFHSomR GRV DOXRIRRYV FRP UHODC
'LILFXOGDGHYV TXDQWR DR DSUHQGL
OHFDQLVPRV GH IDFLOLWDomR GD D
5HODomR GD PDWHPIWLFD FRP R FR'
SHUFHSomR TXDQWR DR XVRPGRV RU
(VWUDWDPJILD GRV RULSDHHIOQGCERPIRH PH
2 SDSHO GR SURIHVVRU QD HVWUDW
6REUH D DSUHQGL]DJHP FRODERUDYV
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&RQVWUXomR GD OHGLDQD H GR EDULFHQWUR
SRQWR PpGLR GH XP VHIPHQWR

'"HILQLomR GH PHGLDQD

3DVVRV SDUD D FRQVWUXomR GD PHGLDQD SF
'"HILQLomR GH EDULFHQWUR

3DVVRV SDUD D FRQVWUXomR GR EDULFHQWU
SURSULHGDGH GR EDULFHQWUR *+ SRQWR *
&RQVWUXomR GD OHGLDWUL] H GR &LUFXQFHC
SHWDV SHUSHQGLFXODUHYV

'"HILQLomR GH PHGLDWUL]

&RQVWUXomR GD PHGLDWUL] SRU PHLR GDV G
SURSULHGDGH GD PHGLDWUL]

'"HILQLomR GH FLUFXQFHQWUR



B3URSULHGDGH GR FLUFXQFHQWUR
&RQVWUXomR GD $OWXUD H GR 2UWRFHQWUR
3DVVRV SDUD D FRQVWUXomR GD DOWXUD
)LIXUDV GR RUWRFHQWUR IHLWDV QR FRPSXW
)LIXUDV GR RUWRFHQWUR GR WULKQVXOR $%é
&RQVWUXomR GD %LVVHWUL] ,QWHUQD H GR ,
%LVVHWUL] GH XP kQJXOR H VXD SURSULHGD(
&RQVWUX0omR GD %LVVHWUL] SRU GREUDGXUL
,QFHQWUR

&RQVWUX0omR GR LQFHQWUR XVDQGR GREUDG
&RQVWUX0omR GD SURSULHGDGH GR LQFHQWU
&216758d-2 '( 32/E*2126 &20 '2%5$'85%$6
7ULKQJXOR (TXLOiIWHUR

&RQVWUX0omR GR WULKQJXOR HTXLOIWHUR SR
7ULKQJXOR HTXLOIWHUR H RV SRQWRV QRWiY
3HQWIiIJRQR 5HJXODU

&RQVWUX0omR GR SHQWiIJRQR UHJXODU SRU G
'LDJRQDLV GR SHQWIiJRQR UHJXODU SRU GRE!L
2 1~PHUR GH 2XUR

& OFXOR GR Q~PHUR GH RXUR

$ UHODOomR HQWUH R Q~PHUR GH RXUR H R SF
+H[iJRQR 5HJXODU

2FWYyJRQR 5HJXODU

&RQVWUX0omR GR RFWYJRQR UHJXODU XVDQGF
3UREOHPDV (QYROYHQGR 'REUDGXUDYV
BUREOHPDV HQYROYHQGR R KH[iJRQR UHJXOD
BUREOHPDV GR 2FWYJRQR UHJXODU

7HRUHPD GD %LVVHWUL] ,QWHUQD

B3UREOHPD GR MRJR GH VLQXFD

$ 6RPD GRV kQJXORV LQWHEHMHRF GXDXGR) MOU WKH
3(5&8562 0(72'2/1*,&2
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$ DSUHQGL]DJHP GH PDWHPIWLFD QDW \MMPRDIDG/R SXE Q
GHVDILR SDUD HGXFDGRUHV JHVWRWVHNYB GHL\DSH A VDIOQW WD
FRPSURYDP UHVXOWDGRYV PXLWRORIXRR GDWRMHENVHHVSGLHAD
DYDOLDomR GHVGH D DELVVDO GHVLPXD®EDG G H/ FEBIDRH PR
FRQVHIJXLQWH RV VHUYLORV S~EPLBRW\DWRR DX P LLVWD HWWDP & K
VREUHWXGR VH FRQVLGHUDUPRV Mi XQWIRO DMK @ 8 HPHDNVM[S B
HVWXGDQWHY GH KRMH Mi IDPLQRORILDG K\H FLROR ROM B RiG R WH
7,& H TXH VH GHSDUDP FRP XPD YHDRB CHIHN UD UHYR DQBI\P \QR
FRP R SURIHVVRU GHWHQWRU H[FOX\R.YOROXGRR FRD\KIHDAL A H G
WUDQVPLVVMR GDV LQIRUPDO}HV AHRNMD/MH BIiX FE EREVWGDY DQRH
RX HOD VMR VXILFLHQWHPHQWH LQWHOLJHQWHV

'LDQWH GHVVH FHQIiULR GLYHUQDR/ONY &DWD\QRJIVBID WL 6 F
DSUHQGL]DJHP GD PDWHPiIWLFD PR VDHAVERW B W S DOQ B ONR \
FRWLGLDQRV R XVR GH WHFQRORBUIBM VG DS QRODWRW L
FRODERUDWLYD GHQWUH RXWUDV WD ® H\HYK®RLE B W LTHPHD SIDR
FRPR R 3ELFKRD SHDVGRRO D

BURFXUDQGR FRQWULEXLU SDUD DNWDEHWDKRNRXE A B VHH ¢
DV SRWHQFLDOLGDGHY SHGDJyJLFD\SBWDXRHGSVRGR VGRD FR|
ODWHPIMMEBFLILEFEDPHQWH XWLOL]DQGR DGWPP®LFPR®N 2GH,1:
GLYHUVDV DSOLFDo}HV H YDQWDJSIQRSREWWWDD ED&/rhR DSWH DY
FRODERUDWLYD GH RULJDPLV H EXWDLBEBWQ LGH dif R PHMWLWDLLE DSY03
ELVVHWUL] GLDJRQDLVY PHGLDWULJSRIOQIRQRV U HHERIDUKH
SURSULHGDGHV IDJHQGR LQWH UD XWILNO EFOR nRR FRGH. TADRMER
PDWHPiIWLFD

$ H{SHULrQFLD SLORWR IRL UHDOLD GBEPRFEDD®XQRNL:
JRUWBQHGD TXDO R SURIHVVRU SHVTXLVDGRW HDHSWXGER |E
GHPRQVWUDU D SRVVLELOLGDGH GH @R HVIMMWDMR JDPNUTKHG
SHUVSHEWLYD DQFRUDGD QD UHDOLGDGH GRV HVWXGDQWH
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$OpP GLVVR HVSHUD VH TXH R GR FXRDNHHW DR B p P RUHWLE
YtQFXOR HQVLQR DSUHQGL]DJHP RVSHRWYNWPJISIR\G HUHGDC
HQULTXHFHUmMR VXDV DXODV

$ SDUWLU GHVWDRSHY A XBERD GHWRE XMUDI WLLEW HD & i R VGO ¥
GH RULJDPLV DOR¥RBIGHMDR/GRORJILD GD DSUHQGL]DJHP FRO
SDUD R DSUHQGL]DGR GRV FRQFHV.WRU LEINwLARV GH JHRPHW

3DUD UH\DSRIY®HUXHVWmMR IRUDP UHDOL]DGRW HWXW X G
HPEDVDUDP DV DWLYLGDGHV SUiMAM FDVPH 8 DD QYMEHING iSO S\
REWLGRV IRL SRVVtYHO DSRQWDU BSBIPRQERRIFAXMRIRGRP M
DSUHQGL]DJHP FRODERUDWLYD

$ DWXDO JHUDomR GH DGROHVFHGWG®R PH QDROY H Q@ V 3UDHUMDH
GH LQGLYtGXRV QDVFLGRYV HQW UH FFK DRRVRTHGH *HUDom& H
L*HQHUDWLRQ (VVD GHQRPLQD éIm®HVEGH B DUH D6 UG DREFL @ WJ
QDVFLGRV QR PHVPR SHUtRGR GR VXUJLPG®MDRO GIH :BRR P&X\(
D SDUWLU GR LQtFLR GD GpFDGD GH .$03)

7UDWD VH GH XP JUXSR SRSXOD F LRIQHVOSRIX\W\WRD B DH. W D\
SRU XP ODGR HVWmMR FRQFDWHQDGRR XVRPRDYnGH OR @ V@ D)XGHF
QDTXLOR TXH DSDUHQWHPHQWH QnDRODG D8 WH QW B ROBFOHLADE Y
VMR PXLWDV YH]JHV GLVWDQFLDGRDQGADHUGD\O DENGH JEGRD H
HQVLQR TXH SULYLOHJLDP R SDSHHGW W RBIRI FRRWK HFRLPARH B M

'HVVD IRUPD p SUHFLVR FRQVW@HUDW TDXHW SRNO\DIAPL YWD
PPWRGRV GH HQVLQR PHUDPHQW H W FS[RAXLDADLLY B & RH PF R PR RM|
DXW®RUTXH HVWLPXOH R VHQWLPHQWRGGWFSIWHVQFLPHQWR

3URFXURX VH GHVHQYROYHU D HVYWWRWRPJGH GHLERPV
SRGHULD WRUQDU PDLV FRQFUHWR ®HVRAH SRMMABRIEMY G D ¢
DYDAGERWHQFLDO SHGDJyJLFR GHVVDDPSWUD W H\.DHQRS H RY B

1R SUHVHQWH WUDEDOKR SURFXUPR UHO BR@W H-RIR DIEA
SODQD D SDUWLU GH XPD SHUYVSHIERMDW DY B UHD FPVWREMH WS )
IXQGDPHQWDOmMR WHYULFD TXH HREDVR XX RD UHDHY\Hy GLHRP R3]
XWLOL]DomR GRV RULJDPLV H DSOHF®E LOLREDROHN RRIQ V LIGHU
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GHPRQVWUDOmMR D SDUWLU GH XFOWKMQDRMVWAN VREIUHL FOVG B | M
GHVVD PHWRGRORJLD QD DSUHQGL]DJHP

1.11 -XVWLILFDWLYD

$ KLVWyULD GD HYROXomR GD HVSpFPHVKKRD QDY ER P
GHVHQYROYHU DV PDLV YDULDG W IIHDWFWU D B W QRWVIR/ R @& WADE
WHFQRORJLDYVY SURPRYHP DJL O MREG® H WHKFRRQ RTEXLIDO LIGCDAGHHU G H

1D iUHD GD HGXFDomR LVVR WDPEGR WMNPBRUHIOULOR B C
DOWHUQDWLYDYVY PHWRGRORJLDY HXPROMORQ LY BPR\H UWDIOW RS P
PDLVY DWUDWLYDV DRV HVWXGDQWHRVD-5 UHR) BHNDFARRWHPSR P

$HVFROD FRPR LQVWLWXLOWRTXRFRY M RYHEHNVNM QW R QW
IRUPDV GH LQWHUDJLU FRP R FRQYK HDF HPHHRB/MDOR GIRW & IRI G K H L
VREUH *HRPHWULD 'HVWD IRUP®LVFHIHWWN NOXY HH URHRFP DT RH URD
R PXQGR GR WUDEDOKR H FRP DWRURWHGAL B JH\PWALPXXMO BG RFE

I1DSURSRVWD DSUHVHQWDGD QHVWBHVHVWDO Wh J YLV AR
FRPR p R FDVR GR XVR GH RULJDPLV YRIGIHPLY KRAR QDUIXUR
XM DSUHQGL]DJHP PDLVY DWLYD H SPHW WEDSXD/AR LW B QG3H FIR @I X
RLQWHUHVVH GR DOXQR QD PHGHGDLIOPPDAN GH GHKPTLXRGC DV
GHVSHUWDQGR D FXULRVLGDGH @OLVKHQMAHY R OSIDU W LMIR & H PX
SURFHVVR HQVLQR DSUHQGL]DJHP

$ HVFROD HQWMR DOpP GH HQ®UGIFUVRYVVHRIQYWHORRL UK
GH XVR GHVVDV QRYDV SHUVSHFWGYBMQGH D STUKHHQ & H MDOGR F
FDSD]J]HV GH VXSULU DV GHPDQGDV TXH VXUJHP SDUD DX[LO

'H DFRUGR FRRJWD BQ@QJXH®MHHWULD H[LJH XPD PDQ@HLUD
XPD PDQHLUD GH H[SORUDU HFRHMARHEHUL B HPmMIRU h W K p MFLLAHID W
SDUD FRQVHJXLU UHVROYHU VLW XD MW HR GRR PMWDELIDOK D U
GH IRUPD DGHTXDGD QR (QVLQR )XQE8DFHQWRD 0D BIRRGH QLR XK
UHVROXomR GH SUREOHPDV EHP FRSRRHW D/MRRDGYJ IGHR GPHDML
GLVFHQWHYV
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2 2%-(7,926
21 *(5%/

'HVHQYROYHU XP SURFHVVR GH FRQV W UM ML THQ X FRD DH\
GH 25,*$0, EDVHDGD QD HVWUDW p.D\W EYIBUHD DR WY G QD P FF
VREUH JHRPHWULD

2.2 (63(&E),&26

X 3URSRU PHFDQLVPRRXSRUDHYHVWEUOWPILDYV SHGDJYJLFD!
GH JHRPHWULD VXDV SURSULHGDGHV H DSOLFDELOLGD

X "HVHQYRCFROMXQWR GH Do}HV FRPR SURGXWR®DGD HJ!:
GLIXQGLU R HQVLQR GD JHRPHWULD

X $PSOLDU D FRPSUHHQVMR H R LQWHHRJIQWRVW REFHD Q@ X QORR GO
GH *HRPHWULD FRP rQIDVH HP DODSQVYFDWLAV¥tQRRVREN VYV

x ORVWUDU DV IHUUDPHQWDV XWLGOL]|® HW W BDSWPRE B VI/HR
SDUWLU GH XPD SHUWGWHHWMRUWEB RHHRPRHEYHU VHX SDSH
DSUHQGL]DJHP GR WHPD 3JHRPHWULD H VXDV DSOLFDo}

X 'LYXOJDU D LGHLD GD XWLOL]DomRV GAHR AR/ WU D ®/uhH R
FRODERUDWLYD SDUD D FRPSUVYWHYVRROEOIHVRQWH~GRYV
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$ *HRPHWULD p SRU VXD QDWXUWYDUSDIWDED RN WIHQ
PXQGR GD VRFLHGDGH H GD FXOWXWVDKXETDQDN] T X B WU U W &
GR FRQKHFLPHQWR TXH YDL IDFLOMWD LS UWHYHQROX bR RQ BWYVF
QDWXUH]D QD DUTXLWHWXUD LFO)VEBVP JHWHRODY HPEDODJH

$ %DVH 1DFLRQDO &RPXP &XUULFXOD W HX % IRREM M6 58 RV
SDUD R HQVLQR IXQGDPHQWDO UUSHWHWDRH jGOINFWWIHED C
DUJXPHQWDU FRQVWUXLQGR DVVE® KPID]ARBRQRFX¥RRGM
OLQJXDJHQV TXH HVWDEHOHFHP UWHODD®HHW AOQMHPH WHIGFIDW H \

"-RKQVRQ H[SOLFD XP SRXFR \GRENBHQWWIDY WHDWDH
PDWHPiWLFD

Ha uma tendéncia internacional em direcao a inclusdo dexonteiprocessos
matematicos nos curriculos de matematica. A inclusao dexante processos
matematicos garante um desenvolvimento direcionado e sigtemdas
habilidades e competéncias necessarias para a matematicdasnas areas do
contetdo e em todos os anos da formacao basica, tais cornoinagiresolver
problemas e comunicar. (p. 04)

'H PRGR JHUDO R DXWRU DSRQW DGIX IR CDVHPWUWH DDV B &/ HA
%1&& DWHQGHP DR TXH HVWi DFRQWH RHRQTRH QFH RIXHI B B H H VIS
FRQGLO}HV SDUD R GHVHQYROYLPHQWRVGHRIWDERLYLGDGHYV

1R TXH GL] UHVSHLWR DRV DQRV RQMHYW®RTNE VRQ R R
JHRPpWULFRYV VHMDP GHVHQYROYGLHG PR D D 1D MR GIHRXHG H H
GH REMHWRY QR SODQR H QR HVEDOR QB V¥ OMN LSUFRF NHVR SOL

&RQYpP UHVVDOWDU SRUpP TXH Ki XH DH R HFHY/NAGR
DSUHQGL]DJHQV DQWHULRUHV HVERPISUOMOYWR GR FRK DV
SURSULHGDGHV GDV ILJXUDV JHRPIM/BDND¥RRBVXWFRQGW UK|
PDQLSXOiYHLVY FRPR WDPEpP WHFPRRORWUUDY HUBVVDSRLFR
FRQVWUXLQGR XPD DSUHQGL]DJBIGDPBRPR/LSRUIHEDMIO® D L
RXWUDV XQLGDGHV GD PDWHPiWLFDVDIFR KR UEDG®B W ]DXU DLFX
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&RP HIHLWR p LQHJiIYHO R SDSHOXUXH X0 RHRPHROADLD @
WHPSRV 6HJXQGR 3RQWH

As investigacdes geométricas contribuem para perceber aspectosaessienc
atividade matematica, tais como a formulacao e testesnjiecturas e a procura
e demonstracdo de generalizacbes. A exploracdo de difereptss de
investigacdo geomeétrica pode também contribuir para conceratietacdo entre
situacdes matematicas, desenvolver capacidades, tais como azagsiali
espacial e o0 uso de diferentes formas de representacdo, @ridmnmexdes
matematicas e ilustrar aspectos interessantes da historigolecd® da
matematica(PONTE, 2006, p. 71)

1HVVH DVSHFWR FRQYpP UHVVDOWBH UF HSHORY GOIF HD
PDQLSXODomR GH IRUPDV FRPR GLIRSRQFLRQDF DR SRWFHQE\
FRPSOHWD GD *HRPHWULD FULDRBRGHARQGPXGIV SIHUD AD S
UHSUHVHQWDomR GDV PDLV YDULDRROPR |IRUPBVRDXRMRN G HF
HQYROYHQGR FiOFXORV GH iUHD H SHUtPHWURYV

,VVR UHSUHVHQWDUi WDPEpPP XPDJPPSRRIW 5QUMIHP® B Lt
QD PHGLGD HP TXH FDEHUi DR GRIFDNQWIH FOD PHOWR T IR G H HFPH WLF
VDEHUHV IDJHQGR FRP TXH R FRQKHFQRHBPRFAR GIR VD WHRG ERB
GHVFUHYHU VREUH D GLIHUH @FRLMPARR H OVRIHWH P DWLIF Bi \W \/F |

Uma das distingdes importantes entre a matematica acadénmaianatematica
escolar é a que se refere ao papel e aos significados daigddsf e
demonstracdes em cada um desses campos do conhecimento mat&mmtica
em ambos, exista certamente a necessidade de bem caadsrrespectivos
objetos, de validar as afirmacdes a eles referidas e deaaqd razoes pelas quais
certos fatos sdo aceitos como verdadeiros e outros ndomaldoiio das
definicbes e das provas e o papel que desempenham em cada eonterios
sdo, todavia, diferentes. (PONTE, 2006, p.23)

7UDWD VH SRUWDQWR GH WUDoPD G NVNYWHIDM pUIED¥mRX
SHGDJyJLFR GR SURIHVVRU TXH PRRVORIDLGR QDHEXOHW HRHIQ!
DXODV FRP IRFR QD BEVDKQYGQRR GH r[LWR

1R FDVR GD XWLOL]DomR GDV GREUIPGXH XW I FSRR/ WIHEFXC
GH HQULTXHFHU DV DXODV SURGHN]UGRRpARA R H P\DRMHHRNY
VHQWLGR DR TXH HVWmR ID]HQGROHY HPWH@WRLPR DVEHBWR
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3.1 $ *(20(75,% + $63(&726 +,6715,826

2 WHUPR JHRPHWULDHGRHWIHGRLIQHIRFD PHBRomMR G
WHRPHWUHLHGLomR &RP HIHLWR D SURYIiWIHDOGRUVHARORDI*
HVWmMR UHODFLRQDGDV DV DQW LJDG/L SURWGE ADW HAH HDQ R /P HF
UHODWRY GR KLVWRULDGRU JUHJR HPERER W R OB RN OG B DS
TXH FLYLOL]Do}HV DQWLJDV SRVVXtRPpMRUOLEHF L& B QADEV OF B
SDVVDQGR SHODV FLYLOL]DO}HV +LQGX 81,9(56,'$'( '( /,6%2

2ULJILQDOPHQWH D *HRPHW U LDDHEROXRM RLGEFULBDIYPYL L
REWHU UHVXOWDGRY DSUR[LPDGREWRIHMIUD 8 W RO YDW R V
GDV SLUKPLGHV H WHPSORV %DELO{QLRV H (JtSFLRV

ODV p VHP G~YLGD FRP RV JH{PHWUDWHVHIR VL DORRMR

DF TXH D JHRPHWULD p HVWDEHORER\G B HFRPIRV WHRW D |
SHOD PDWHPiIWLFD HP HVSHFLDO 3R R QBRFHRVHWQULGR LB H
GHPRQVWUDO}HV ULJRURVDV GHGXWSMDVPHRWD® SHOD ¥
GHVHQYROYLGD SHOR GLVFtSXPOR. G/ HWF ROB [ BB WK R RF L
W U D{ODIGRI OWEROLFDGR SRU YROWD GH DF HP WUHJH YRC

$ JHRPHWULD GHQRPLQDGD GH (X FIDIHGA D QDX F/XIUG HVD \ R
WUH]H OLYURV (XFOLGHV EDVHIVD RY RIRVDIK M VFRWH R X G H[Q R
(XFOLGHV PDLV GR TXH H[SRU DV DNBIR PIDDWp G HYW BY KXIP VARG
D SDUWLU GH SULQFtSLRV H GHILQLOIHPHQSWR FHRAWHYGR ®
,QDXJXUDYD DVVLP R TXH GH PDQHLDMHPUWQRR @GXHK DG R/ML ©
VPFXORV R FKDPDGR PpWRGR D[IFFORQWG&BRBHT PR IORWBIR BBY
PXLWRVY RXWURV FDPSRV GR VREHQ IGD WP RYVDWX DA&/DLSRIQ DV LE
SULQFtSLRYV 81,9(56,'$'( '(/,6%2$%

3.2 $ +,6715,%$ '2 25,*$0,

25,*$0,p XPD SDODYUD MDSRQHVD KRPSRWWDHGERY ¥XEWRW
SDSHO NDPL 6LJQLILFD OLWHUDOPMQVRN VEEHHD \SXI5EROL
FODURV PDV D LGHLD GH TXH WHULQYWXQUuIBRGR DG BREHQ Dy NG


http://www.educ.fc.ul.pt/icm/icm99/icm16/biografia.htm
http://www.educ.fc.ul.pt/icm/icm99/icm16/elementos.htm
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DV HYLGrQFLDV VXJHUHP TXH Oi DrVYWR UX CHOMMRDVR.L SIMDWD WAF
R25,*$0, WUDGLFLRQDOPHQWH FRPHoD VH BPRBHXKXPEOXBG UL
SHUIHLWR $ LQUALUDPOWRPBIRVRDY TXH VH GHGLFDP |j DU\
SULQFLSDOPHQWH QRV HOHPHQWRMGD @D XADHID R RBRNMI B
GREUDU R SDSHO UHSUHVHQWD B DNURP@QWHRIUPALAONMBHGDXHLB Y
GLD IRL D VHPHQWH GH XPD S OMHQW D DIQX\H R H B R K QR DF LLHARR
R KRPHP WUDQVIRUPRX D SODQWD WH P RRTOHBBW B E RS/D SGRCE UR
YiULDV IRUPDVY JHRPpWULFDV UHRXHRXWQUWDWYQEEMHNRBLZQS
DSHQDV XPD IROKD TXDGUDGD R RULJDPLDWDIRSIR®Y YH
WUDQVERUDIIGERRQDOPHQWH QDGD p FRURVBEPBRW ERODGIR IR
$NLUD <RVKLVDZD R RULJDPL p RPSOBHOORJR HQWUH R DUWL)\
1R -DSmMR R SDSHO IRL LQWURGX]IQRR/ SHORWMRPRRAJIGNR BX
H RV MDSRQHVHY GHVHQYROYHUDPIDEURD SHYySWIDLWHFYRD
QDWLYXRVRDRUD SDSHO UHASIVWH QW HDREVKRDIWD SDUD RV PD
2 SDSHO WLSLFDPHQWH MDSEROQOVHINRRYHFRQHKHIRGIRDF\RH 1V F
SDUD YiULDV ILQDOLGDGH 0 regigtio 0xis/dnigd sShbeldi@br&duraypapkDeBté
QXP SRHPD GH ,KDUD 6DLNDNX GDWDGR QRUPD DXBRGHRDD U
ao origami foi utilizada. A pratica da dobradura era restr#t cerimdnias religiosas e festivas.
Como exemplo de origami cerimonial tem o casal de bod®leicho e mecho) que enfeitam a
garrafa de saqué (vinho de arroz) nos casamentos. Tem anmudhicuja dobradura é colocada
nos envelopes cerimoniais ou em presentes de grandeNaltivro de Ise Sadatakeé,7V XWV X P L
no Ki* (1764) os origamis cerimoniais foram criados no Peridtioomac, (Figura 1) -
Origamihi (1336 a 1573).

1RBHUtRGR (GR R SDSHO WRUQRX VH PDLW IDREXQLEWD C
TXH FRQKHFHPRV KRMH VH WRUQ D UDX¥D¥RRBEKWDW HR Q) RHQE RS
SDUD D H[HFXomR LG3H R WIHMEPD K IBR Z WBINNY¥W W R SDWIRUDIX VD 3
SRU $GDFKL .D]X\XNL (VVD ~OWRIFFFODREQR OIIFEGRR R QK F
MDSRQWNWRXKRD DYH FRQVLGHUDGD WUDGLRLRGQERBDHQE®R R/WDL
)LIXUD 1LQIJXpP VDEH TXHP p R DRWRD & DG\DX O RFQUILD ¢imKRFK
DVVRFLDGR j SURVSHULGDGH VD~GH WR M BV AIGEGENGB/MHEBNV Ml H
SUHVHQWH RX QD IRUPD GH GREUDGXUDYV



http://origami.ousaan.com/library/historye.html
http://pt.wikipedia.org/wiki/Hist%C3%B3ria_do_Jap%C3%A3o
http://pt.wikipedia.org/wiki/Hist%C3%B3ria_do_Jap%C3%A3o
http://pt.wikipedia.org/wiki/Hist%C3%B3ria_do_Jap%C3%A3o
http://www.origami.gr.jp/Archives/Model/Senbazuru/index-e.html
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JLIXUD/IVXUX RX JURX MDSRQrVv )LIXUDSDMDULWD

JRQWH SUySULR DXWRU JRQWH SUYSULR DX

+i UHODWRV FRQWXGRPRXHRXPGMFFRJKHFRBP D SURG X
HUDP H[tPLRV GREUDGRUHV GH SDSHX®WLXU D XHSHLEKIFO®D | |
DSHQDV ILJXUDV JHRPpWULFDV SRBIHW BLW HD LTX R P XX IOFF
UHSUHVHQWDGRY H HVVDV GREUDGXUDV GIDVFQRPYQR RJI
8QLYHUVLGDGH GH 6DODPDQFD 'XUDQWH FRQIOKE N Dovn & RE
MDSRQHVDV H SDVVRX D SBRPRYHD B VSDSOKRROIMDISDRDOD D DU
(VSDQKD SRU FRLQFLGIQFLD RX Qm®&RR SO®D G R B py® QPRLIBHRD
GISDSLURIOH[LD )LJXUD (QW VY HRWDOMPR.  DIFW R G L WDORX B H
GD GREUDGXUPRMDBROQHRVBXHLWR GLVWLQWDV HQSRGSH® GHQW
QDV GXDV HXMDVKRPK GREUDU D SIDMOREDWMH JRI%UDVLO R
LQWURGX]LGR SHORV LPLJUDQWHVRWRSRQBIER Y HV Qi $ D QK|

321 22ULJDPL FRPR 5HFXUVR 'LGiIWLFR 3HGDJyYJLFR

2 2ULJDPL SURSRUFLRQD DR DOXQR DYIRP @KS&EX @Ik B3R E
GHVGREUDU HOH FRQVWUyYL VXD DB UHKRPIHDNWUWU B O BR PH\D Bl DSXH:
GH VHX FRWLGLDQR

$ HYVH UHVSHLWR /RUHQ]DWR GHVFUHYH


http://pt.wikipedia.org/wiki/Mouro
http://www.pajarita.org/aep/articulos/ARTIC6-3.PDF
http://origami.ousaan.com/library/historye.html
http://www.youtube.com/watch?v=mEGaMrR2F40
https://www2.ibb.unesp.br/Museu_Escola/Ensino_Fundamental/Origami/Documentos/[U]http:/scoutsdeandalucia.org/publicaciones/brico/manualidades/papiroflexia.htm
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Usando régua e compasso é possivel tracar linhas retas, camstéugulo e sua
bissetriz, obter retas perpendiculares, paralelas, diagonaitas wutras figuras.
Varias dessas constru¢des podem ser feitas com as dobradurappesijiéta
ao professor de matematica, em sala de aula, enfatiggrortancia do ludico na
construcdo, comparacéo, estabelecimento de relacbes, medigbakzacdo e
resolucéo de problemas. (LORENZATO, 2006, p.99)

7UDWDQGR VH GH XPD FRQVWUX0omR PRW@RR D RSKR RISIDLF
HVSDOR H D VDOD GH DXOD WRUQD o} H \R SHARSYDHLRV KRWIDWL & HLIQ.!
VLIJQLILFDGR DR DSUHQGL]DGR

7DPEpP QHVVH FDVR VHUi SRMWV HQW URHY BV D HR B HWRIW DU
TXDQGR DQDOLVDPRYV D TXDQWLGD G H RIXGX $D URX VGHV B D KHI
FRQVWUXLQGR R VHX SUYSULR VDEWXDP®WHRIWLFR IXQGDP

$VVLP SURPIRYW HUD oRHG XEDMWGHR H R FRQKHFLPHQWR \
YLYrQFLDV 3DUD )HUUHLUD SRO $SX@REGH\P\HRQWHD/ODE M X WHH
YH] TXH *SUHFLVDUMR GHFLGLURFRPEILUHIR DWXDU QHVVH S

1R SUHVHQWH HVWXGR UHIOHWH NWWRERNH ®H DXJRW L
S WDO FRPR D FRODERUDOoRR YHHUWHNHWSIDWHPI IDDWX 8 K D E
VROXomR GH SUREOHPDV SHOR S QRMAHMVRN RRH GRIPKYDG MHEP G
GR DXMRBEHEH VH TXH D OLQJXDJHP DVVXPHRS®R HM GWHD B H!
'HVVH PRGR R WUDEDOKR TXDQGR WRHRRW|DR RV H B XRREARD K
HQIDWL]D D =RQD GH 'HVHQYROYLPN®WY RE\ORR FFIR® HW3 YR T
R FRQKHFLPHQWR DFRQWHFH DWUDYpV GH FRPSDUWLOKDPH

$='3 p D GLVWKQFLD HQWUH R QtYH@ \G\W LB/KYE R YSRRAJY LX
FRQVROLGDGDV SHOR VXMHLWRHIDYH FRPH DXHMWRFQ RWFH.D WH B
GHVHQYROYLPHQWR SRWHQFLDO \WDDDEDVWHHP]EHGW iS HR DI\ EX
DPDGXUHFLGDV 9\JRWVN\ S Y (' GRHFRPPQIF H QW/RH QR Im B H
UHODOmMR HQWUH GHVHQYROYLPHQWSRUH QG UHDQ & D\D YHY L& PR
H PHGLDGDV SRU VXMHLWRY PDLV HQIMDIOWDHY TXHHU BIR/ v
GHVHQYROYLPHQWR GR LQGLYtGXR

1HVVH FRQWH[WR3 PHOE@UYHOD®D B SURIXQGDPHQWH FF
9\JRWVN\ D PHGLDomR SLODU FH@WUDDOGR VXWRW HRRIQD
DSURSULDomR SHOR VXMHLWR GRW SOIODH @WRD/QE® D &K U
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FRPSUHHQVMR GR PXQGR 'HVWD IRYRBL\WRR LIHQWAN®R SHORU
HQWHQGHU H GDU VHQWLGR D REQGKPLRY GIDVXD D HDHU GRE
Do}HV H HVFROKDYV

2 SURFHVVR GH LQWHUDOmMR H PWGYDo i8R TH XPIK Q@ R
QR GHVHQYROYLPHQWR GRV LQGLY tGKXRNL HGOD HR UTR L DRI
TXDQMRQVWUX0omR GH XP SURGXWR F X OWXWKHOGDX GQ R HILNDXOD
HOHPHQWR IXQGDPHQWDO SRVVLEICH W8 Q@G FIREHPUHRW B
R SDSHO GD OLQJXDJHP H RV DVSHFWRV GD PHGLDomR

2 XVR GD WpFQLFD GH RULJDPL HVYLIGD@GWMUEROBERB B
PHGLGD HP TXH SURS}H TXH R HVW X GR QW H-\GRWDHRDIVX\X¥ R W/ K
VHU WUDEDOKDGRV H GHVHQYROYLGRYV FROHWLYDPHQWH

'HVVH PRGR GLVFHQWHV H GRFHKYWBR VR WXd}BYHI®P USD
FRRSHUDOmMR SRU VROX0}HV SDUD B HWXGS\K DB RW HE FIROMSHIDW
FRQKHFLPHQWRY ,VVR OHYDUi RLBX®R XQGRD DX\OHO DR SSHURFIRIVV R |
GHVHTXLOtEULR HVWLPXODQGR m EIRUMGHGHWY HOMRBQIE RD R\
FDPLQKRY TXH FRQGX]HP j GHPRQVWUDOmMR H j UHIOH[mMR

3DUMVBHVTKRYWDP REVHUYDGRV DVSHFWRYV 8W F BQHYHQ
QD REUD GH 9\JRWVN\ HP TXH H\QWR CKXBP QRN XH & iGIHRA
UHODO}HV VRFLDLY HQWUH LQGLYtBWRD YDV G PHMPFRIVV R SF
PHGIMR&ZDPEpPP IRUDP EXVFDGRY SUHVVXSROWRYD W SHSBGIL]
FRODERUDWLYD (P WUDEWQWRQGH VARUOYXHVD DSUHQGL]DJHF
LQLFLDWLYD TXH HVWLPXOD D SIRUGHFLSDHQRBLGRIBP X PRV Q)
SURWDJRQLVWD QD SURGX0omR GR FRQKHFLPHQWR

1IRFRQWH[WR DWXDO p UD]JRiYHOHFDLWRD W JKUIR OL QW K
VH HQFDL[D SHUIHLWDPHQWH QDUSHRHPOAWY DD GD TXSHUMDWED ]
DIDQKDU FRP D DGLomR GH IHUUDPBRMO VDSHRD Ry SRRV HAQR
GH PHGLDomR

7D0O LQLFLDWLYD IDYRUHFH WDPRpBURHRDIRRY ®ROW BB’
LQVWUXPHQWRY H OLQJXDJHQV PPV ISRH GLLADAVDE DG BRHD®A. G R
GHVWDFDQGR D LPSRUWKQFLD GD GYW)PRPEQBGD LGDYMKQFRE
HQVNL
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$ SDUWLU GD SURSRVW Be erthoOdrmReondidddacad HuemQ G R
aprendizagem serd mais significativa quanto maior for a deninteracédo e
comunicacgdo entre os participantes do processo, novas téctdacaslegias vém

sendo desenvolvidas, visando-se obter 0 maximo de aproximacaovitEsias
realizadas a distancia, no ciberespaco (Kenski, 2005, p." 74

322 $8WLOL]DomR GD (VWUDWPpPJLD GD $SUHQGL]DJHP &RO

'HVGH R LQtFLR GHVWD SHVTXLVD KRXWXW HRSHIHKER
TXH VHULD XWLOL]DGD FRP RV DOKQSRWBOGRD REWMH RMQU
RSRUWXQD XPD DERUGDJHP TXH IRFDWI/ HS@D IS UMQBW DU KA
GH Do}HV TXH SURPRYH XPD LQWBHDXmMR UKEWKR UH HRYWSIIDHU R/
JDQKRV SDUD WRGRV RV HQYROYLGRYV

$ HVFROD p XP DPELHQWH SURSMLGRDSBIWDGH UHRSR] DX
HVVH WLSR GH WUDEDOKR R SR UWXQG&HY P& YRIONHWD & HY Bl (B\RD
WDLV FRPR D FDSDFLGDGH GH R UJBGIL]DBHRERO HP EXVEDFRRBG
FRPSDUWLOKDPHQWR GRV UHVXOWDGRFA 1B B[SHUQGQFD DI
VLIQLILEDWLYD

1HVVH DVSHFWR D REWHQOmMR GHQRRRQKRFLRH RWVRHVM
SDUWLFLSDP DWLYDPHQWH GR S URBHY F R PGRIVDSRIGIHIDL H) A R
IRUPDQGR XPD DSUHQGL]DJHP FROPWRBUDW L YOR@R ¥ OHDp m&RC
GRFHQWH QD TXDO R SURIHVVRU WVROKR®MXQRV § BIUDD B At
FULDWLYD GLQKPLFD HQFRUDMRGRUDRTRHHWH G KN FFRREPHRU M

1R FDVR HVSHFtILFR GR SURMHWR 2B,0X0QR G HWHEDRD D |
FRPR IDWRU DJUHJDGRU QD PHGLGHDOHPHTRBORYVDRIOQR YWD
HVWXGDQWHY H HQWUH HVWHVHQR SURIBVVRUSHRRWPIRPXQOBU
LQIRUPDOMR H j SHVTXLVD LQGLYBGRBAVNARGHWDYDXABD YR
HQWUH HOHV

2EMHWLYDPHQWH VH D HVWUDWPJLDL GIH VIS Q MR ®Y LIBIH
GHVWDFDU D LQWHUDOMR H DGLYRHHQWBYm Rl HQWWW H \R ¥ \SW M §
PDLV VDOXWDU GR TXH WUDEDOKD U WYDDPE@WHIQ\D bl v RT X' \G\L
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FRQKHFLPHQWR p FRQVWUXtGR GB HR SR H RRISE D DWLISYRIO R JI
<RXWXERQWULEXLU SDUD D GLVVHPLQBY¥WRPERDQGRV X\DW
SURWDJRQLVPR MXYHQLO

3DUD 9\JRWVN\ S D FR ODBE RIUHDVOHITRY R Q WHIWH HE\DW
KDELOLGDGHYV JHUDLV GH VROX0omR GHLPSREDIHPR \Q B HARN 5
FRPXQLFDomR  DMVIRRJODQIGFFSRUWKQFLD GR FRQKHF LTRHIQW R
DFRQWHFH DWUDYpV GR FRPSDUWLOKDPHQWR

-i SDUD (FKHLWD H ODUWLQV WL R Q DFIOHVR HBD @R ¥
R FRQKHFLPHQWR p JHUDGR FRQVWXUEFG RR QM X¥PG\® B RH Q& HW-
VH SURGX] LQWHUDWLYLGDGH HQWUBIPGXIBEHR X RPO MH 8Bl V D
SURPRYH DV FRQGLO}HV SDUD D FRQVWUXomR GR FRQKHFLP

(P WHUPRV JHUDLV SRGHPRV FR QRO DUHPXHARID HERWLD
DGHTXD DR WLSR GH WUDEDOKR RUD UKBOBLYBIGR UHRFRQAWULGH
IRUPD GH SRWHQFLDOL]DU R DSUHQGL]DGR
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4 $ (675%7e*,$ 3("$*1*,&$ '2 (16,12 '( *(20(75,% $75%$9¢e6 '$6
'2%5$'85%$6 + ,0(56-2 12 &217(0'2

$R ORQJR GHVVH FDStWXOR GHPRQXWUOUJDRR\R DB\D SR}
GREUDGXUDV SDUD R HQVLQR GDDJHRW®WMWEW pD LHOIDIDH DDS\DLL
GLVFHQWH XPD PDLRHP 33HEPLOAMLRBE DRI FRQWH~GR QD PHGL
PDQLSXODUi RV UHFXUVRV XWLOL]DGRV SDUD R HQVLQR GR

4.1 (16,1$1'2 *(20(75,% &20 '2%5$'85%$6 321726 127E9(,6 '(
80 75,/£1*8/2

1HVWD VHomR YDPRV HVWXGDU REDSR BDMRWV URR VBRGIWWR (
GDV PHGLDQDV RUWRFHQWUR SRIQWR QGWU R Q SRQWERR GGID
ELVVHWUL]JHV LQWHUQDV H FLU¥XRHFGLOWUWR ] H\R QW R OGJX AHDQ
GHVVHV SRQWRYV
4.1.1 &RQVWUXomR GD OHGLDQD H GR %DULFHQWUR

SRQWR PpGLR GH XP VHIPHQWR

3RQWR PpGLR GH XP VHIJPHQWR p XIPXBRRQ@/IRY LG W HPQRRD R
FRQJUXHQWHY LVWR p FRP DV PHVPDV PHGLGDYV

JLIXUDBRQWR PpGLR GR VHIPHQWRLS%UDSRQWR PpGLR FRQVWUXtGR FR

M é o ponto médio de AB

JRQWH SUySULR DXWRU SUYSULR DXWRW H
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&RQVWUXomR FRP GREUDGXUDV FRP GREUDGXUDV

3DVRRUWR VHIPHQWR $% GH IRUPD TXH R SRQWR $ FRL
7 3DVVR VHKWpPPRQWR 0 HQWUH $ H % TXH p RWERQWR P

FRQJUXHQWH f$R SRUPHWRBMRISRVLOomMR )LJIJXUD

N¢

'HILQLomR GH PHGLDQD

OHGLDQD GH XP WULKQJXOR p XP @XB PHQWRFFRFA BRVSR
GR ODGR RSRVWR )LJXUD 1D ILOXR 3 RGHPR \P XPLW WG Q DXG
D PHGLDQD UHODWLYD DR ODGR $%

3DVVRV SDUD D FRQVWUXomR GD PHGLDQD SRU GREUI

7 3DVQRRQWUH R SRQWR PpGLR 0 GRQEWER TXH YDL UHF

7 3DJVBBD XPD GREUDGXUD SDVVDQGR SHOR SRQWIR FHp G& |
GR ODGR RSRVWR D HVVW¥ ¥ DU AHG HD Q DV H HSBERWVWRID. kIR YOFG R
YLIXUBV

OHGXKDOD GR ODGR $%IXUDOHGLDQD GR ODGR $% IHLWD SR!

CM e mediana relativa ao lado AB
C

A M B

M é ponto médio de AB

JRQWH SUySULR DXWRU JRQWH SUySULR DXWRU
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'"HILQLomR GH EDULFHQWUR
%DULFHQWUR p R SRQWR GH HQFRQWWRJIJEDR WSIDIWDPHGER
FRQVWUXLU GXDV PHGLDQDV GR W WLE&®DXORHGRLBROW R &HE H
ILJXUD WHPRV XP WULDQJXOR $%& HFR I/ 16X EVD PHCLOWDR %

3DVVRV SDUD D FRQVWUXomR GR EDULFHQWUR FRP GI

JLIXUDWDULFHQWUR GR WULKkQJXDRUPHBWRULFHQWUR FRQVWUXtGR SRU

BARICENTRO G

JRQWH SUYSULR DXWRU JRQWH SUySULR D

3DUD HQFRQWUi OR EDVWD FRIQIKWRX LRI SRXDVRPE B LD
GXDV PHGLDQDV p R EDULFHQWUR * )LJXUD

SDVVR &ROQN WHGEEPHE® V) LIXUD

SDVVR VIDWIGREUDGXUDV H SRQWR GH HQFR QRMHURNGRV V¥ D
SDVVR (QFRQWUDQGKIMRHSRQWRGRI GPP EBEHUDGXUD GH SI
SRQWRYV 3 H $ REVHUYD VH TXH HV VD GIREFFROEGONMXL WD P E bl P
PHGLDQDV VH LQWHUFHSWDP HP XP ~QLFR SRQWR

N N¢

N¢

URSULHGDGH GR EDULFHQWUR * SRQWR *

2EDULFHQWUR * GLYLGH D PHGLD QRDVIQDPHOQWR T&XHH FR
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YPUWLFH p R GREUR GR VHJPHQW RODXGHR FRRSRNV MPR RD SHRVQWHR Y P

8% ¥ )LIXUD 9DPRV PRVWUDU XVDQGR GREUDGXUD
(QFRQWUDGR R EDULFHQW UR 5% IS@ORCRVU D/ R HURBEHR MR

H FKDPDPRV HVVHYBRQWRX GE'$/ f$RBRVVXHP D PHVPD PHGL

PRVWUDU TXH * p SHDWREPDGYR BjiHeIr WQODMORIRUPD TXH R
FRLQFLGD FRP R SRQWR 0 GHVVIPpRURBPHDFR FRUQRICHH R
SRQWR * F4PWAR 3R UW D Q Wl SrPnivs v

&RPED B3 $4$ S §¥S S LV VR p S

4.1.2 &RQVWUXomR GD OHGLDWUL] H GR &LUFXQFHQWUR
SHWDV SHUSHQGLFXODUHYV

'XDV UHWDV VmMR SHUSHQGLFXODUHYDVXIIRUGRPRK RQAXBRL
p XP kQJXOR GH PHGLGD 7z $V UHWDV UH V VmR SHUSHQG

THPRV QRV GRLV FDVRV XP SRQWR GD®®WR Db DAPDXRLHW
SHUSHQGLFXODU D HVVD UHWD GDGD SDVVDQGR SHOR SRQV

$IJRUD FRQVWUXLUHPRYV FRP GREUDGXUDYV
z FDBRQWR SHUWHQFH j UHWD U

6HMD $ XP SRQWR SHUWHQFHQWHHWDHW D SWH U % B B\ FSXD
SDVVDQGR SHOR SRQWR $

2 SRQWR $ GLYLGH D UHWD U HP OGXXV IV EBDMMDHMERYV S H D
WDO TXH DV GXDV VHPLUUHWDV BR YRIQWR GR \F RISRALVER WY F
IRUPDGD p XPD UHWD V SHUPRYGERXWOLKDJXWHRW DGH BRBHRLFI
VRPDGRV Gi z FDGD XP PHGH 2z /RJR UH V VmR SHUSHQ



32

JLIXUDSHWDV SHUSHQGLFXODUHV)UIJXWD 5HWDV SHUSHQGLFXODUHYV SH

JRQWH SUySULR DXWRU R@H SUYSYLR DXWRU

FDVRSRQWR $ QmR SHUWHQFH j UHRVD U 6HMD $ XP SRQWF

J)LIXUW DV SHUSHQGLFXOPWHKYD 5SHWDV SHUSHQGLFXODUHV SRU

JRQWH SUySULR DXWRU JRQWH SUySULR DXWRU

3DVVR )DoD XPD GREUDGXUD SDVVBRH@ARUFHOR BRQWR $ Q
3DVVR (VVD GREUDGXUD GHYH WHHWP LHUWW DG/H GWiMH URU QLD
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FRLQFLGDP
3DVVR (VVD GREUDGXUD GHWHUPUBQIN UHVDOD V¥V j SIHWD QG

'"HILQLomR GH PHGLDWUL]

&KDPDPRV GH UHWD PHGLB® XHADGHHXWD VIHIHP FS@W RD SHOR
VHIPHEWRHUSHQGLFXODUPHQWH D HOH )LJXUD

JLIXUDOHGLDWUL] GR VHIPHQWRLE%UDOHGLDWUL] FRQVWUXtGD SRU (

JRQWH SUYSULR DXWRU YRQWHYSULR DXWRU

&RQVWUXomR GD PHGLDWUL] SRU PHLR GH GREUDGXUL

3DVVR ODUTXH QD IROKD GRL\D SP@QWGRR/E G DG UQWSROW 8 [HQ G
$H % GHVVH PRGR WHPRAB R)UHYBEQWR GH UHWD

3DVVR 'REUH D IROKD GH PRGR TXBHRRW BROGMWRRWVHP R VRFRBR
H XPD UHWD U TXH SDVVD SHORGIMDWWR]0 SWRPXUBWD p D Ut

3DVVR 7RPDPRV XP SRQWR & QWMN V®HUMARBO % MABR PSR WG L | H
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VXSHUSRVLOomMR GD GREUSABXUDA@BORARRPRG OH@6; E
IA@:86; 7 ORJR RWARMNIRWR UHWRV 'HVVH PRGR D UHW
PPpGLR$EGISHUSHQGLFXODUPHQWH SRUWWDWIR FHR@LFIDW URLR \G R
#8

SURSULHGDGH GD PHGLDWUL]

36K UHWD p PHGLDW U#§ GIIi9 W MR/ HXPHIWRU SRQWR SHUW
HTXLGLVWDQWH GRV SRQWRV $ H %

JLJXUD3URSULHGDGHRBD JLJIXUD3URSULHGDGH GD
VHIPHQWR SRU GREUL

JRQWH SUySULR DXWRU JRQWH SUYSULR DXWRL

9DPRV FRQVWUXLU SRU GREUDGXUDYV

6HMD 3 XP SRQWR TXDOTXHU GD UHWD PHGLDWUL]

3DVVRDoD GXDV GREUDGXUDV XPD SDVVDQ@GR %BRU $ H 3 F
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3DVVRDoD XPD GREUDGXUD VREUHSRQGR SR/(RER HSRRL &I
VXSHUSRVLomMR GHBHNEHIJIPRIRVROHY VMR FRQJUXHQWHYV
HTXLGLVWDQWH GRV SRQWRV $ H %

'"HILQLomR GR FLUFXQFHQWUR
&KDPDPRV GH FLUFXQFHQWUR GH XPGWW W QUK PR GRLBRQ
ODGRV GR WULKQJXOR 1D ILJXUDV WHWRY PWGUDWIMPHWY Q
GRV ODGRV %& H $& H VHXV UHVSHFWLYRV SRQWRV PpGLRV

JLIXUD&LUFXQFHQWUR 2 GR WULkQ)\P\(]QB[?%’L&UFXQFHQWUR C
$%& IHLWR

CIRCUNCENTRO (0O) A

m

AN

" YR N

JRQWH SUySULR DXWRU JRQWH SUySULR DXV

2 FLUFXQFHQWUR HTXLGLVWD GRV YpUWLFHVY GR WULkKkQJXOI
9DPRV FRQVWUXLU SRU GREUDGXUDV )LJXUD
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JLIXUD &LUFXQFHQWUR HTXLGLVWDQGR GRV YpUWLFHV G

JROQOWH SUYySULR DXWRU

3DVVR (QFRQWUH D PHGLDWUL] GH FDGD ODGR GR WULKQ.
3DVVR 2 SRQWR GH LQWHUVHOmMRB H3WHH G RDYDGORN S\RUIW RP H
FLUFXQFHQWUR

$QWHV GH SURVVHJIXLU FRP RV GFIDRRWDEHTKHUG X OVFRILGVR F K |
GRV WULKQJXORV TXDQWR DRV kQJXORV WHPRYV

D 5HWKQJXOR TXDQGR XP GRV LQWHUQRV IRU UHWR LVWR
E $FXWKQJXOR TXDQGR FDGD KQJXRARTIXPWHUQR SRVVXLU P
F REWXVKQJXOR TXDQGR SRVVXLU XP kQJXOR PDLRU TXH

2 FLUFXQFHQWUR SRGH VHU XP SRROWIR VB EHRH WKPLE Q YXORG R

D 6H R WULKkQJ®ABR IRU UHWkQJX

3DVVR SRBVIRQWR PpGLR GH FDGD ODGR WULKQJXOR $%&
3DVVR SR VRHOYULDWUL] GH FDGD ODGR GR WULKQJXOR $%
3DVVR (VVDV PHGLDWUL]HV VR IGDOWHKLUSFRVE W@PV Q R0&R GIWR
YpPUWLFHYV

E 6H R WULKkQJXOR IRU DFXWkKkQJXOR
3DVVR &RQVWUyYL VH R SRQWRS$PPGLR GH FDGD ODGR WULLI
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3DVVR &RQVWUyYL VH D PHGLDVW®I GH FDGD ODGR GR WUL
3DVVR (VVDV PHGLDWUL]JHV VH WQWMWUWHF IERW DVYp QW LS R QW
WULKQJXOR

F 6H R WULKQJXOR IRU REWXVKQJXOR

3DVVR &RQVWUyYL VH R SRQWRS$PPGLR GH FDGD ODGR WULL
3DVVR &RQVWUyL VH D PHGLDW®I GH FDGD ODGR GR WUL
3DVVR (VVDV PHGLDWUL]HV VHHI®WGHUAHE @D R VQ G RY/R QMUR/
WULKQJXOR

SURSULHGDGH GR FLUFXQFHQWUR

2 FLUFXQFHQWUR HTXLGLVWD GRVH@OWRVLFHV GRRWWUILK (
UHWD PHGLDWUL] 36H D UHW DU piii BIGQ W W R LT X3RO VXIH B HKR/QRV
PHGLDWUL] p HTXLGLVWDPIQWHDGRY &8RO RVSRBWR 3 SHUWH
PHGLDWUL]JHV GRV ODGRV GR WULRQITKOFE BY\W& D RWKUDBDRV Y pi
GR WULDQJXOR $%& 3RGHPRV GLIHWHUX®FAD RLEOFQQWURUGW L
$% &

1D ILJXUD WHPRV R WULKkQJXOR $ %8 \HWREHHFED FHIGRY/Q F H
YPUWLFHV DR FLUFXQFHQWURRY PRQMHRG/L BPWAILRNVGR VQO 5G|
LQWHUFHSWDP RV ODGRV QRV TXDLV HODV VmR PHGLDWUL]J

JLJIXUD3BURSULHGDGHY GR FLUFXQFHQWUR

JRQWH SUySULR DXWRU
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413. &RQVWUXomR GD $OWXUD H GR 2UWRFHQWUR

$OWXUD GH XPXPULKQRXQR R GH UHWD SHW 8 HIQEXXFFRO D U
VHX SURORQJDPHQWR WUDODGR SKDDRD GRU ADWMX®BR VHVR S(
RQGHODMQFIRQWUD D EDVH RX R VHX SUROR@QWEIXPBQ\ RS RM V
HQFRQWUR GDVKDPDGROGHKBRDOWRFHQWUR $V )LIXBDWDWLYD
DR YPUWLFW SLEBD IXPR $%& DFXWKQJXOR REWXRKQWXOR H U

JLIXUD $OWXUD QR WULKRUROROWXUD QR WULKQIXUDRSOWXUD QR WULKQ
$FXWKQJXOR 2EWXVKQJXOR 5HWKQJXOR

c ¢
A

AH ¢ a altura relativa ao lado BC

JRQWH SUYSULR DXWRU JRQWH SUYSULR DXRMRWH SUyYSULR

41.31.3DVVRV SDUD FRQVWUXomR GD DOWXUD SRU GREUDGXL

1R WySLFR SHWDV 3HUSHQGLFXODWHWDWODNWPRRD I
SHUSHQGLFXODU j XPD UHWD GDGD SDY%D/OQWPRUFFSIHWRUS R
SDUD FDGD YpUWLFH GR WULKQJXOR VHHX (BHARDROR IDRH Q W&RR
3DVVR SHOR SRQWR $ GR WULKkQUIXOGRUDNVE XPRDQVMMWIP LSYH S
TXH SDVVD SHORV SRQWRV % H & GR WULKQJXOR $%& YHU \
3DVVR $ GREUDGXUD HQWUH RLYSRGWRWROD G R % & GRDW WIXDJ
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JLIXUD &RQVWUXomR GD DOWXUD

JRQWH SUySULR DXWRU

)LIXUDV GR RUWRFHQWUR IHLWDV QR FRPSXWDGRU

2ZUWRFHQWUR p R SRQWR GH HQRRQWUR GDV WUrVvV DOWXUI

JLIXUD 2UWRFHQWUR JLIXUD 2UWRFHQWUR JLIXUD 2UWRFHQWUR
QR WULKQJXOR REWXVKQJIRQRILKQIXOR UHWKQJIXORRQWULKQJXOR DFXWk

v
\

/-
-

ORTOCENTRO H ORTOCENTRO

ORTOCENTRO

JRQWH SUySULR DXWRU RURQWH SUYSRIQRVBIX\WUySULR DXW

)LIXUDV GR RUWRFHQWUR GR WULKQJXOR $%& FRQVW

$V )LIXUDVH PRVWUDP R RUWRFHQWUR GRV WRLKHJX(
DFXWkQJXOR UHVSHFWLYDPHQWH

3RU GREUDGXUDV EDVWD FRQVWUXIpWWNVFEOWWXWRVp T M

SHUSHQGLFXODU D XPD UHWD GD&GDG®HRU XP SRQWR IRUD GH
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6H R WULKQJXOR IRU UHWKQJXOGRGR KRQUIW R RHOAWWR HMWUOQR
6H R WULKQJXOR IRU DFXWkQJIXICRRU B RWWRIKFQINXNDRR HVWW [ F
6H R WULKQJXOR IRU REWXVKQIX®RR BHR)WRKkR RUOMRR F HIWUDF

JLIXUD2UWRFHQWUR VREUH R ODGR IGKWUALKWRXERWUR QR LQWHULRU

ortocentro

A .

JRQWH SUySULR DXWRU JRQWH SUYSULR DXWRU

JLIXUD2UWRFHQWUR QR H[WHULRU GR WUXKQ@INHRFHQWUR GR '
UHWKQJXOR IHLWR SRU (

JROQWH SUYSULR DXWRU JRQWH SUYSULR DXWI

414, &RQVWUXomR GD %HG/R HQRHQ WQMUGRIHR R 7

4.1.4.1. Bissetriz de um angulo e sua propriedade
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Chamamos de bissetriz do angulo uma semirreta de origeértice do angulo que divide
0 angulo em outros dois angulos congruentes, isto éedmanmedida. E tem como propriedade:

cada ponto pertencente a bissetriz equidista dos lati#sAl § dos angulo AEB.

Na Figura 32 temos o angulo®8, com seu vértice O e seus ladds# Al & e a bissetriz

1&

JLIXUD %LVVHWUL]P&R kQJXOR $)LIXUD %LVVHWUL] FRQVWUXtGD SR

JRQWH SUYSULR DXWRU JRQWH SUYSULR DXWR

4142. S RQVWUXomR GD ELVVHWUL] SRU GREUDGXUDYV

3DVVR )DoD XPD GREUDGXUD 1GAHW D GRRUPIX ORHLAXHODER
FRLQFLGDP )LJXUD

3DVVR $ GREUDGXUD IR&UJEPD GQAEDRELVVHWUL]
3DVVR SURSULHGDGH GD ELVVHWM V&3 R O XE®XDNX KBWR BRI

SHUSHQGLFXOD@H\$ DIRHN 8§ BWERDFQBERWRKDPH GH 1 H 0 )LJ
DV LQWHUVHO}HV UHVSHFWL®RP HIRWDHX FR B R & UDIEXRND GIR

H VREUHSRQKD&RNM D RERHU Ya&HXMHM LFDP VREUHSRVWR SR

FRQJUXHQVWRYV 6B@VSRRUWDQWR SRVVXHP D PHVPD PHGLGD
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,QFHQWUR

&KDPDPRV GH LQFHQWUR GH XP W UWKQ ¥ XELR/ RHSARUQLWHRY GLt
kKQJXORV LQWHUQRY GR WULKQJXOR

JLIXUD,QFHQWUR GR WULKQJXOR BUWUEUD, QFHQWUR FRQVWUXtGR SRU

JRQWH SUySULR DXWRU JRQWH SUYySULR DXW

&RQVWUXomR GR LOFHQWUR XVDQGR GREUDGXUDYV

3DVVR SRDVEALVWIHWUL] GH FDGIBUODKARMEB RLWULRQJXOR
3DVVR $V GREUDGXUDV IHLWDY B®VWHRULRQWHRQW KHVWHIUQ ¥
WULKQJXOR

&RQVWUXomR GD SURSULHGDGH GR LQFHQWUR SRU GR

6HMD $%& XP WULKkQJXOR H R SR QRRQ W QR SRQWRR, |
SHUSHQGLFXODUHV DRV ODGRV ®® RRYLBDQURWR U¥EHR GR
FRP DV SHUSHQGLFXODUHV FRQVWW ¥tGDVYHVSBUEWILYDER @GR
GREUD VREU#HDYBULVIHFDWIGR TXH $H\HEDX DR UG X BHKQFR P VomR |
ORJR VMR FRQJUXHQWHYV 'H PRGRQP §ROFRIRWMD D& RUDR B HRPRN
TX#HD &P “BHEY #¥82 ORJIR R SRQWR , p HTXLGLVWDQWHRBRR/ O
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SRGHPRV IPRRVAWLUNE X QIHUrQFLD WDQJHQW W D PR G\DUAR Q JXKFO I
FRP FHQWUR HP ,

3HOD SURSULHGDGH GDV ELVVHWUL]JHNT XXLRS ISRQDV R R\X B
WULKQJXOR HQWMmMR R LQFHQWURIXORLGRWWD GRR B/RGWH OB
FHQWUR GH XPD FLUFXQIHUrQFLDQEHQWWR DRX¥DORjVGAD &/RQ
LQFHQWUR GHVVH PRGR p R FHQWQR &H XPQJRXKIORFXBEHUrQF|

JLIXUD3B3URSULHGDGH GR LOQOFHQWWUR XUD3URSULHGDGH GR LQFHQWUR

JRQWH SUYSULR DXWRU JRQWH SUYSULR DXWRU

&216758d-2 '( 32/E*2126 &20 '2%5%$'85%$6

9DPRV DSOLFDU R XVR GDV GREUMEXSDVVQOROERRQYRWI
XVDGDV QR HQVLQR GD JHRPHWULD HXMGUPGR UHUXKIDIX Of
UHJXODU 2FWyJRQR UHJXODU 0RVWAIhDR) GFD RR/V SRR M DID U
Q~PHUR GH RXUR FRP R SHQWiJRQR R RWRIRWHUPRYXEH W
TXDOTXHU H RXWURV SUREOHPDV H@GRROYRQR Rl RWKUH DIR®MR

421 7ULKQJXOR (TXLOIWHUR

e WRGR WULKQJXOR TXH SRVVXL RRPN PHUPG PHGERGDU ¥
48 #% £% $ )LIXUD PRVWUD XP WULKQJXOR HTXLOIWHUR
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JLIXUD7ULKQJXOR HTXLOiIWHUR

JRQWH SUySULR DXWRU

&RQVWUXomR GR WULKQJXOR HTXLOIWHUR SRU GREUD!

7 SDVVR 6HMD XP UHWKQJXOR ©URBEVMRPRD P NG RRNHQRW GRHY
GRLV YPUWLFHY GR WULKQJXOR MIHLIOHWWHR R p UMD PRI G B W HFL
7 SDVVR &RQVWUyL VH D #8H & LPRADWPID PRR GHHI BHRWRQWR G
PHGLDWUL] B8P R ODGR

7 SDVVR 7RPD VH R YpUWLFH $pBW LS HHD@/HVIQRBD VR BHMVSH
#$ R SRQWR & VHUIi R SRQWR GHVORPRIZRR WRIFPUWHDX P B GULHDW
GREUDGXUD SDVVDQGR SRU $ H & YD %H RXWWUHD PRFSERU B BW i
XP WULKQJXOR HT#E E5#H (5/R G 6 POWGIRE XD DV

7TULKQJXOR HTXLOIWHUR H RV SRQWRV QRWIiYHLV

1D FRQVWUXomR UHDOL]DGD DFLPR SWRRRRV*D p X EDV IRFEFVMHW
SRUWDQWR DV GREUDGXUDV LORMHGEL@ODNMVYV MR DOWXUDV ELV
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JLIXUD7ULKkQJXOR HTXLOIWHUR H R)EDNUPHQWHRIXOR HTXLOIiWHUR SRU

JRQWH SUySULR DXWRU JRQWH SUySULR DXWRU

SHQWIJRQR 5HJXODU

e XP SROtJRQR FRQYH[R TXH SRVMVXPHNMPORFHEM. GDQF RVRO R
LQWHUQRY FRP D PHVPD DPSOLWXGHQRLI HUXOWD $%&H PHR V XX
GLDJRQDLV FH&HEHEFHLBNS vV

J)LIXUD 3HQWIiJRQR UHJXODU

JRQWH SUySULR DXWRU
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&RQVWUXomR GR SHQWiJRQR UHJXODU SRU GREUDGX L

z SDVVR 7RPH XPD IROKD GH SDBHORRItELRH QR/EIRH @R IRDIKA
GXDV PDLRUHYV GLPHQV}HV GD IROKD PRWIDGH: B RX R RIW MKIX
'REUH DR PHLR QRYDPHQWH GH WG®H IIRBIRDXPXRYWHQKD FRC
z SDVVR )HLWD D WLUD HQWUKBP MyD (XRHDNVVGEOLNVSRRAQWDD
ODoR DWp IRUPDU R SHQWIJRQR UHJXODU

3DVVR &KHJDPRV QR SHQWIiIJRQR UHJXODU IHLWR SRU GR
SDVVR ID] DV GREUDGXUDV OLJIDRANGRE RS HQ@WWREHR Q RV
DV GLDJRQDLY GR SHQWIJRQR UHJXODU FRQVWUXtGDV SRU

N(¢

N(¢

JLIXUD1ly SDUD REWHQOomR GR SHQWIJRQR UHJXODU

JRQWH SUySULR DXWRU

JLIXUD &RQVWUXLQGR R SHQWiJRQRIMHDXR®RMY WUXLQGR R SHQWIiIJRQR

JRQWH SUySULR DXWRU JRQWH SUYSULR DXWE
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'LDJRQDLVY GR SHQWIJRQR UHJXODU SRU GREUDGXUDYV

1HVVH WySLFR YDPRV FRQVWUXLU SRU GREXDWGXUMFRR G
FRQJUXHQWHYV

&RP GREUDGXUDV WHPRV DV FLQFR G LD JYRQDUVDGIR JXH@
GREUDGXUD GH ODGR YDL FRQVWUXLU D RXWUD QD IDFH RS

JLIXUD'LDJRQDLV $& H %' GR SHQWIJRQRUD 'LDJRQDLYV $' H &( GR SHQWi

JRQWH SUYSULR DXWRU JRQWH SUYySULR DXWRU

2 1~-PHUR GH 2XUR

e XP Q~PHUR LUUDFLRQDO PLVWHMURMRQNPBQLQPLWLEI
HOHPHQWRY GD QDWXUH]D QD IRUMRY GH XFDOnUDJNBHR BXG
DGDSWDGD SDUD HVWH Q~PHUR QRPH)IEEHED¥XORL VB XIOWN
DUTXLWHWR HQFDUUHJDGR GD FRQYWH X3 thR HRNDDUR KGHORRKX

iXUBBRGH VHU HQFF&@Z’WUDGD FRPR 0DV SRU TXH HVVH Q
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VHX PXQGR FRPSDUWLOKDQGR R VHX RRBRYBH WBPE EDR
L QW H U S DI/HI( P5R% s

68-(,726 '$ 3(648,6%

$ SHVTXLVD IRL UHDOL]DGD FRP WOQRPDMQGB P H QW HO

HVFROD S~EOLFD GD UHGH HVWDGXRO SRURUDNODOYRY HFRGI
HWDSD GH VHQVLELOL]DomR FRAWRQWDUD A WPRS DS\ L F DPRWY
GH FROHWD GH GDGRV Mi PHQFL&B® DGR V HDIQMUHU HR/WAHMQ WQHV
TXHVWLRQiULR GLDJQYVWLFR DSY¥RE WDSO®XBDYm R RGLDKRIDWV MW
VPULH GH TXHVWIHV REMHWLYDV HJ VQXEWMDWVL YIXW VY\RGIW DE
UHODFLRQDGDV DRV UHFXUVRV HXSWFOAHDBGRN Q@M \S PRIFHR/C
DSUHQGL]DJHP GD JHRPHWULD

5.3

,17(59(1d-2 3('$*i*,&$

$ LQWHUYHQomR IRL UHDOL]DGD HP WUrv HWDSDV

X

$ SULPHLUD FRQVLVWLX QD VHQ\WLELRVY | omRGH AFDQIE
SHUtRGR GH DXODV GH PLQXWRYV FDGDD XEDWU H'
HISRVLWLYDV GLDORJDGDV FRP WXXQRBRYGH XGIHQBRUW
KLVWyULD H DSOLFDELOLGDGH GDW IGRBPPDIRXPDG DSA
DFRUGR FRP R LOWHUHVVH GRWSHUSH IHDE B O XD BVF O
GH DOXQRV D SURGXomR GH XP UHODPRWUGR VE IR WDUWAHL
VREUH WRGDV DV Do}HV YLQFXODGDV D UHDOL]DomR

1D VHIXQGD HWDSD DEUDQJHQGR GXBM WDWUDED GKR
SURGXomR GR PDWHULDO GREUDGXWPHQWHMOWHRRPA
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SRLVY SXGHPRV GLVFXWLU R SURFHVVRVGH GDYR GXdPR
GDV FDUDFWHUtVWLFDV GDV ILIJXUDYV JHRPpWULFDV

X $ ~-OWLPD HWDSD IRL GHVHQYROYLRD GV WDQIDE/DEH |
GR PDWHULDO SURGX]LGR SHORV DRPEK@WRV VR BGLIVEI
VREUH RV PpWRGRV XWLOL]DGRWSO$RDERWD OR GIHX\VHWY
GLDJQYVWLFR $3C1',&(, TXH WHYHFHSRPR R EMRHWG LY\FR
TXDQWR D XWLOL]DomR GD PHWR G@ORVORIL.DF& M ROVS UH §
VHUmMR H[SRVWRV DGLDQWH

'XUDQWH WRGR R SURFHVVR D PBHRHYFSHUH R F XSG ME&RIR
XWLOL]DGR SRU WRGRV RV DOXQRVPRYYWDREGSRVTER SVRF
SXGHVVH RULHQWDU DWLYLGDGHV VA LROONVWHNYYV BWYFRISORR |
HVWXGDQWHY H SURIHVVRUHV (VW D FCRoVn R RO\D UWV. X CGADOTG R U F
GLDJQYVWLFR $3C1',&(, VRPDGRVj¥ ®RUBHS OMAWUGR \G B OXK
$3C1',&( ,, TXH VHUYLX GH EDVH SOOUIKR FURRG/XGHR ORG 8
$SUHQGL]DJHP &RODERUDWLYD GD I*Bl ReA-H WEJ £$0 , B WGE R E JIDEBX

$R GHVHQYROYHUPRV RV LWHQVDGRRW VKEVOMGRIGHLE N
DOXQRV RSLQL}HV VREUH R SURFHF¥RRVED BB REVGWDRERY G
UHDOL]DomR GR SUHVHQWH HVW XH\RS RVRWDAD \D R.\D WK bl & WH.\R
UHODWYULRV HQWUHWDQWR R H \GNMAULDF QR G R P SRH M KSOON
SDUD DSURIXQGDPHQWRY PDLV D@BIOtWXHARWHP LU P[IDP B VS H
SHVTXLVD FRPR PRGHOR

&RP HIHLWR D DSOLFDomR GD HYQFRIVDGID )G H MY R G
DSUHQGL]DJHP FRODERUDWLY D] HOD G 65 BD]H\F R/ FEE-U A DRY I IRWI
QRYDV GHPDQGDV GLVFHQWHV iYLGR®W HSRRARKESBUDMVYR Pl
FRQWH[WXDOL]DGD GR FRQKHFLPHQWR
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6 5(68/7$'26

$ VHIXLU H[SRPRV RV UHVXOW D GRNW RERN UG\ LJ D GIH
HVWXGDQWHYV &RQYpP UHVVDOWDURLXHO®D ERKUWNVGR RFRIP LR |
DSRQWDU DV SHUFHSo0}HV GRV GLV¥HQMVHVUDVDEIW RVDR LYW
FRPR LQVWUXPHQWR IDFLOLWDGRWWR-~-SCBJRBFHRFRWWHLD S DHX)
GH UHFXUVRV SDUD DSOLFDomR GDWV PRWR UGB GONMVIRGRBD SH
SURFHVVR GH FRQVWUXomR H DSIDRSULUDéMBLWRUFRYNDBFI
GHPRQVWUDPRY DGLDQWH XP SDQRYWWWNWDFRRHP DSy VY H\DSHDV WU
XP GHWDOKDPHQWR GRV UHVXOWDGRBRREWLIGRNQ RSLHYLIMG WY I
GH VHUYLU GH VXEVtGLR SDUD DV BRQGXOW&HR GRND ED WK L

*UIILFRSBHUFHSomR GRVY DOXQRV FRP UHODomR j PDWHPIi

No geral, 0 que vocé acha da
Matematica?

m dificil
muito dificil
média
facil

muito facil

JRQWH SUYySULR DXWRU

2EVHUYDQGR R UHVXOWDGR H[SUHVVR D&mRUGHFR XH
PDWHPIWLFD DLQGD p YLVWD FRPR XP®OLAIFXOLGDGERYY DRM GP
FRUURERUD D LGHLD GH TXH \GHIBY\WHBW\WVLWM TIX X V8 RGLH P «
SURIHVVRU FRPR ITIHUUDPHQWD SHIG®DGH GH HDIBIMOLQ®DH KR PC
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GH HVWXGDQWHY SHODV Mi FLWDGHVGHDUDWWUDOWRLADW @
FRQKHFLPHQWR SURGX]LGR

JHPEUDPRV TXH DR XWLOL]DU XP UHPFXUARU BDXHLRO IG
FRQKHFLPHQWR LQWHUQHW GIR M G DSHMFMHY WIHG D GH/ \8 B VHE RF
HVWUDWPpPJLD LQRYDGRUD VHP B H3S W]ICAR DPIDAS BDW E@FD DV
QRYR VLJQLILFDGR )HUUHLUD H FRODERUDGRUHYV S

*UIILFR'LILFXOGDGHYV TXDQWR DR DSUHQGL]DGR GD PDWI

Qual a maior dificuldade para
aprender matematica?

/ m livros

metodologia
professores
linguagem

nao sei

JRQWH SUYySULR DXWRU

2V UHVXOWDGRYV REWLGRV VH FRDOGWDIM \FRPD DE/L EHC
SHVTXLVDGD H UHIHUHQFLDGD WDLURFRERNFHW HHD UHLSRU
XWLOL]DomR GH HVWUDWPpPJLDV GEBHHH@RVYQR/ WX FRYWNVGHDH

TXDQGR HVWH GHEDWH D LPSRUWWQ BV BGHR FSRIQRH H ¥ Y
WUD]JHU j WRQD D GLVFEFXVVmR VRE R W $HHF WHD GERPY X BH-BILS o 1
LQIRUPDomR IOXL HP YHORFLGDGHYV LQLPDJLQIiIYHLV
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*UiIILFROHFDQLVPRY GH IDFLOLWDomR GD DSUHQGL]DJH

0 que poderia facilitar a

aprendizagem da matematica?
a

m tecnologias
estratégias
metodologias
livros

professores

JRQWH SUySULR DXWRU

1R TXH VH uUBH B oDR LAWWHHB XMOR-EW RDDL\WU N LJIQL I
HVWUDWPJLDVY LQRYDGRUDV HEQ@WQGEHDWHSDXUH HD W HU \(HHLFS
QRV HVWXGDQWHYVY R SHQVDPBWWWRRDHQ BOtWLFR HF DHKDAELL DR
HVWLPXODQGR QHOHV D FDSDFLGPGH}BDUD FRIQKHHAQFH Q W F
WUDQVFHQGHQWHYV VXEVWDOXWIHBRN.AFLDBDWHLNIHPBTRMOH G HM

1HVVH SRQWR SHUFHEH VH FODUDRHWQ R TPH WHHQB |
XWLOL]DomR GDV FKDPDGDV 7THFQRODRWRDV,&D ,QIRUPDomR

7UDWD VH GH XPD JHUDomR TXH MEDQ@D\BBR @HWWHQQ
RQGH VH DSUHVHQWD XP PXQGBRRXYMW|HAR PRIV ®RV H DLHXQW\HHU [
VH DSUHVHQWD QDV VDODV GWMm XOWD HL QID&DNVWUDWPpPJLDV k

ImR VH WUDWD FRQWXGR GH XPDRUWKXERDWMW REWHRV X
XPD UHQRYDomR GH VXDV LGHLD@FHDHpPSHKW DVMDLOWR R QGRF
GLVFHQWH VHMDP EHQHILFLDGRYV
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*UIILFRSHODomR GD PDWHPiIWLFD FRP R FRWLGLDQR

Na sua opiniao, qual a relacao da

matematica com seu cotidiano?
—\ _

m Nao tem relagéo
Pouca relacdo
Alguma relacao
Muita relacéo

Nao sabe

JRQWH SUySULR DXWRU

(VWH SRQWR UHIRUOD D LGHLD Mi @KILIWR GFRR KH®G 1A
FRQKHFLPHQWR PDWHPiWLFR HHWUMPYDRR @RY SIVIWXE R GHV-H
DSUHQGH QD HVFROD HVWLYHVVH GLVWDQWH GD VXD UHDO

2V GDGRV REWLGRV H H[S R ®&IRDQ@RIVH[SRIVAFRRYV UHIR U
GD XWLOL]DomR GH XPD HVWUD\WRJIHD B O WHHDWHPMLY BDS LRV
GD XWLOL]DomR GD WPpFQLFD GRV RUHQGRLNVJ WM FRPD KRULD
HQULTXHFHX D H[SHULrQFLD GLVFHQWH

&RPR D ORIRMDV N\ S :D FRODERUD OH®YRQW K Ui
HVWUDWPpPJLDV H KDELOLGDGHV JHUDRVWHGMRVRRXQMRLEBR ISR
LQWHUDOmMR H QD FRPXQLFDomR OLD PXPHRP DX KRG D HHQNWDHD °
GR SHQVDPHQWR VHQGR LPSRUWDQWHRNPPXQVFBUR HVYBE
FRODERUDOomR FRP R RXWUR PHUHFH IGQINDMWLTXHD QP 3S ERR
3URFHVVDPHQWR 3UR[LPDO SHUPLW DM YTPH GRRFIRROKSHIFU W 1
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*UiIILFRSBHUFHSomR TXDQWR DR XVR GRV RULJDPLY SDUD D

O ensino dos ORIGAMI ajudou na
compreensao dos conteudos de
geometria?

Hsim

mnao

JRQWH SUySULR DXWRU

*UiIILFR(VWUDWpPJLD GRV RULJDPLY FRPR IHUUDPHQWD SDUD

nao ajudou
10%

H nao ajudou

m linguagem/metodologia

proximodade = proximodade ao conteldyg
ao contetdo

64%

linguagem/met
odologia
26%

RQWH SUYSULR PXWRU
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*UiIlILFRSDSHO GR SURIHVVRU QD HVWUDWPpPJLD DSOLFC

Qual o papel do professor enquanto
mediador do processo ensino
aprendizagem do conteudo

geometria atraves do uso dos

—

B muito importante

importante

JRQWH SUySULR DXWRU

2V GDGRV H[SRVWRV QRV *UilILFR®$LQH M HWRPALWY B8R QR-
GL] UHVSHLWR D PHWRGRORJLD ®WF GSURDEBDV FR QY R GFIDYWRQGR
D DSUHQGL]DJHP FRODERUDWLYDX\DRV GRFWLBGDIJDRVVPHFDQLYV

3RU VH WUDWDU GR REMHWLYR SULQMBQ@WHGRLWIMD
TXHVWLRQIULR GLDJQYVWLFR MXREVR RRYDIWHW XEGRD Q WRINA VA
D PHWRGRORJLD DSOLFDGD XPD Y] RERWHNWD)GRW VY thV LX  «
GR WUDEDOKR QXP FODUR HVWIPXHORB UWRWDBEDRDWYBRRNVX B HY
DSUHQGL]DJHP FRODERUDWLYD 'H OEFQUVAEAR HFR B IXI@RGD/MH Q
SURFHVVR GH HVWUXWXUDomR GRX FIRGRK HF WAUHXEWD ® K/AR HLFD B!
R RXWUR VHJXQGR HVVD WHRULDGHMHDWRTDY DPERQ®HMRRPE QR AL
R FRQKHFLPHQWR DFRQWHFHUiI DWUDYpV GR FRPSDUWLOKD|

1HVVH SRQWR p LPSRUWDQWH FRQVIO®HRND WLYDS HQ&
SURFHVVR GH FRQGXomR GRV WUHRFDDXRHW W UFRWBJIV RNV R WVE
SRVLWLYDPHQWH D HI[HFXomR GDV S MUKXGVREHY SURSRVWD'

&RP HIHLWR SRU VXD QDWXUH]DW YVMWYURLW ©IA-HDQY WHHP
IHUUDPHQWDYV FRODERUDWLYDYV XPWDWDofHR HXQN B HWHAXIBY |
LQGLYLGXDOPHQWH RX HP JUXSR H ®HUPoWRI BB FREXKQEEPI
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YHORFLGDGH HVWRQWHDQWH \XKWLDXH QRSURP D © WKHPU (DRAHRY \DL
H[SUHVVmMR 3HVWDW IFKRQHFWDGR~

1R GHVHQURODU GR WUDEDOKR ®GDIEHNGH DXWWDRJ DP\HFD
FRWLGLDQRYVY SHUPLWLX XPD UHVVLIJGRIQKBB nMRRH QW R GGHRLLD
GLVFHQWHY XPD YH] TXH DVVRFLDPR YHRFMAHWRHARDU PD VR \WRIY

*UiIILFR6REUH D $SUHQGL]DJHP &RODERUDWLYD $&

Qual a sua percepcao quanto a
utilizacao da estratégia da
aprendizagem colaborativa (AC)?

[—

m facilitou o trabalho
indiferente

dificultou o trabalho

JRQWH SUySULR DXWRU



78

7  &21&/86®(6

2 SUHVHQWH HVWXGR QDVFHX GH WM R\D TRE W WDR YN
HVWXGDQWHY PHVPR DSyV ORQJRV\SHWXR O R\G B HH FHIWALt@ RRG}
G~YLGD $V QRWDV GD PDLRULD VHP SIXD G R QYR DED O[RP LY
FRQWLQXDYD D FRQYLYHU FRP RGHRWWIHQHYRALSR GH SELFKR

&RP R SDVVDU GR WHPSR DSHVDU G BDW HWQMWRLOMD.
SUDWLFDPHQWH DV GLILFXOGDGHV YHYUPDXQHFQRWDYD KW
GLVWDQFLDPHQWR HQWUH R FRQWHYER (PLAD.E W GIRGROKR) R D

3DUDGR[DOPHQWH DSHVDU GH WHIBWMD I & OG i DXIPLDO E
VHQWLU QR FRWLGLDQR GH WRI RV R yS/H FRUH DR DV \HR MR WHIQ
FRPR DOJR LQWDQJtYHO H GLVWDQWH

'HVVH FHQIiULR D XWLOL]DomR GD HPMW DXWP YL H RHR\
YHP D VH VRPDU D WDQWDV RXWGBHVIPWWRGFRURIIPDY RXBL
LPSRUWDQWH FRQWH~GR GHVIDIHQGR DOHKROQFHRWHRDY $D
DSUHQGL]DJHP PDLV HIHWLYD H ULFD GH VLJQLILFDGR

1HVVH DVSHFWR IRL IXQGDPHQW D QJ DV XIN DO E]JD\6 hIRC
PHWRGRORJLD GD $SUHQGL]DJHP %R XP R UM DD® ki R/ Ri QW/H
H GHVWHVY FRP R SURIHVVRU QXMDLFHDGBMR RQGH WRGRV )

2XWUR SRQWR TXH FRQVLGHUDPRYV OPER SWR IHW M RAL WA
R SURFHVVR XPD YH] TXH HOH GHGDWRRDV \GHPH K@ B R XGR MF
SRU YH]JHV VRPRVY WHQWDGRV D QRV 6RUMRIMK H RIPRRH OQLE R V
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5()(5C1&,%$6

$/&AE£17$5% 3DXOR $SUHQGL]DIHP FRDYERWHNVIDWDLFRN VBHIF
SURMHWR GH SHVTXLVD &XULWLED

$/0(,'$ 0 ( % 35%'2 0 ( % % &ULDGERQGM RDidPHFVROID DR U
3DXOR $YHUFDPS

$6&+(1%$&+ 0 + & 9 )$=(1'$ , & $ (/,$B FODIKD IGDUWGREUL
6mR 3DXOR G6FLSLRQH

%(+5(16 ODULOGD $SDUHFLGD 3URNHDWRY 05 Q>R 88 Q06 GILDPHD
,1 025%1 ( 0$6(772 1RYDV WHFQRORJLD %R PIDXHD» mFD S HEGD
S

%5%$6,/ OLQLVWpULR GD (GXFDomR % B¥X©® D UD FUR/GERQ t KHRC
KWWS EDVHQDFLRQDOFRPXP PHF JRY EU LIPPDBEB WAWHR BGB

$FHVVR HP GH IHYHUHLUR GH

%5%$6,/ 6HFUHWDULD GH (GXFD om R U XRXIDPHQMW@IDF LFDQX P W
SDUKPHWURY FXUULFXODUHV QDFLRQDLY 6HFUHWDULD GH
(GXFDomR )XQGDPHQWDO * %UDVtOLD 0(& 6()

S

BBBBBBB &LrQFLDV GD QDWXUH]D FDH\W b R IWDOLUFIDD HG YA X([@BK MO
%UDVtOLD OLQLVWPULR GD (GXFDWmRD 6HFUHWBULRUGH Qv
FXUULFXODUHV SDUD R HQVLQR PpGLR YROXPH

&$67(//6 ODQXHO $ VRFLHGDGH HP3DHGH7HWRD3IDXOR (GLW
(&+(,7$ * 0$57,1 ( ,QWHUDomRPVRRDWRH$DSUH B GEYMIKY 0

)$,1*8(/(5127 ( . (GXFDomR ODWHPiWLFDODWBKXS R VHHR) YWHIRomMHRNV K
$OHIJUH $UWHYV OpGLFDV 6XO

)(55(,5%$ 1DXUD 6 &DUDSHWR RUJ GXHADWMR HWPRDIILMWLHF Q G3
GHVDILRYV (G 6mR 3DXOR &RUWH]

+$<$6%$.$ (QLR <RVKLQRUL 1,6+,'$ 6LOWWDHUQRDWYVYRREU B HZI5X ¥
'LVSRQtYHO HP
KWWSV Z7Z7Z LEE XQHVS EU 0XVHXB(VFRODPHXYWRKNBLHXGQ GHH

JDPL KWP a WH[W 25,*$0, & $ XPD SDODYWWMWMD&RQH

GREUDU SDSHO WH[W ( TXH GHSRLV & 7z KRPHI

SODQWDV RX RXWUWFWVWREMAWREH MDQHLUR GH
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-2+1621 6XVDQ %DUWRQ $QiOLVH GD % DG/H{ QMW HR Q/DICF R FOPIX
$&$5%$ 'LVSRQtYHOXXKWHWPS PRYLPHQWRSHODEDVH RUJ EU ZS F
ODWHPD && WLFDB$QD && OLVHFEHNYWR BB SGIH DEULO GH

.$03) & $ JHUDOMR ] H R SDSWIXL G MWD WR DY VUK BHHDR/ GR .

&RPXQLFDomR H &LrQFLD 5HFXSHUDGR VHW

'LVSRQKYH®OS FRPFLHQFLD VFLHOR EU VGLMHOR SKS"VFULSW
0OQJ QmR QUP QmR

(16., 90 (GXFDomR H 7HFQRORJLDNoMRRQR¥ R GJ L&ALOPHRS GOQDLNQ |6

/le9< 3LHUUH &LEHUFXOWXUD &DUGRWR IDLAQGIK GG &RVWD V

/25(1=$72 6 3RU TXH QmR HQVLQDU *HRAWWRDL MH'P, 6H Y(O/NX¥FD
DQR S MDQ MXQ

0$6(772 0 7 OHGLDomR SHGDJyJLFD ) R58$\UR -GO WRHVIM\R C
WHFQRORJLDV H PHGLDomR SHGDJyJLFD 6mR 3DXOR 3DSLU

0(/2 -RVp ODUTXHV GH 0tGLD (GXFBDIEQWRLFBHBHGRWRUDRD]J]RQWF

0,1$<2 0 & 6 &LrQFLD WpFQLFD/' HXDUNWMRRUGOY DOLK GD S
2UJ SBHVTXLVD VRFLDO WHR WL REIWR GR]|HVFULDWLYLGDC

025%$1 -RVp ODQXHO 0$66(772 ODUFRV 7 DWHPHBHG® ODRYI
THFQRORJLDV H PHGLDoO}HV SHGDXMWJLFDV &DPSLQDV 63 3D

025%$1 - 0 &RPR XWLOL]DU D LQWHKORHWHQDVHEX &RDo@MRL D6 @
9RO Q PDLR DJRVWR SiJ

129%&. 7 & 8 1 3%6626 $ 0 $ XWLOL]DORmRIBRHRRARWRIL D RU L
XPD H[SHULrQFLD 'LVSRQtYHO
+773 7Z7ZZ GLDDGLDHGXFDFDR SU JRY EU$SFRIWWRCHPS GG B LPT

GH

2/,9(,59% ) ) 2ULJDPL ODWHPIWLFD H 6HRIWLPHOQ
KWWS Z7ZZ HGXFDUHG RUJ HGXFD LPIJBFRQWHXGR )LOH &9B

ODWHPBWLFDBHBVHOQVHENVBLEBE®D GHGE ®EULO GH

2/,9(,5$ &ULVWLDQR /HVVD GH (G X FHD FivRV H& X&DW X DY H OL C
7TUDYHVVLDV 9 Q 3

2/,9(,5$ 9LOPD %UDJDV GH 7DEHODLDDBHGX¥GEERQRPD+INRAYR
(OHWU{QLFD '"HEDWHV HP (GXFDomR &QHQWSILFD H GHGIREY.
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3217( - 3 &RQFHSO0}HV GH SURIHVYVREHMWY BW ®BWR B P
3217( -3 0$726 -) )(51%$1'(6 ' %52:10MWKHEGXWDBMR7HPD
,QYHVWLJDomR /LVERD ,QVWLWXWR GH ,QRYDomR (GXFDFL]

3217( - 3 2 LQtFLR GD FDUUHLVUYBUSYVRGLH WIDRAQGDRD WA_HF D
S5HYLVWD GH (GXFDomR Y Q S

32578*%/ $ +LVWyULD GD *HRPHWULD 8 Q SRHUYHGD GiHP
KWWS Z7ZZ HGXF IF XO SW LFP BFAVMAEMP KLGW RMDQPHKWR G

5,%(,52 (OLVD $QW{QLD $ SHUVSHFMWIDY6D R O XHDDW W YW VWL
ROKDUHV H SHVTXLVD HP VDEHUHVSHGXFDFRRIQDG\H $UDI[i O*

6(/%$&+ B6LPRQH VXS &LrQFLDVRHHVYGIWLFD 3HWUyYSROLV
6,/99 ODUFR 6DOD GH DXOD H\OWQFUDW LY D GLMN@XPDBabF
D HUD GLJLWDO H FRP D FLGDGDQLDS$ &P 0821&%0682 %5$6,/(,5
&DPSR *UDQGH $QDLV GR ;:,9 &RQJUKMRR &DABR. OBIR QB H5 X §
7+,2//1(17 0 OHWRGRORJLD GD SHVTXLV®XIWRILRH 6 B\RVRFXDR R
7255(6 3DWUtFLD /XSLRQ $/&$17$5% 3BBORDRR,PSHLWBUYRP
FRQVHQVR XPD SURSRVWD GH DSUBQREMM\HP GR GIMER QRWI
5HYLVWD GLIiORJR HGXFDFLRQDO Y Q S

9,(,5$ 5RVKQJHOD 6RX]D 2 SDSHO GIR/ WHRBRRQ@RIDL®OWRGQDL
XP HVWXGR VREUH D SHUFHSomR GR SI$B)HVVRUY DOX®R )RL

9<*276.< /HY $ )RUPDomR 6RFLDO GWIOGWWRQVBERHWR 3DXOR Ol
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$3C1',&( +48(67,21E5,2 ',$*1167,&2

,QIRUPDO}HV GH ,GHQWLILFDomR
1RPH ,GDGH
(PDLO 6H[R O )
,QIRUPDO}HV GH 'LDJQRVH

1R JHUDO R TXH YRFr DFKD GD ODWHPiWLFD"
liFLO PXLWER.IFL®XLWR GLItFLO
PpGLD

11.4XDO VXD PDLRU GLILFXOGDGH HP DSUHQGHU ODWHPIiIWIL
OHWRGRORJLD /ILQURDHHYPRUHVOLYURMR VISL

11.1D VXD RSLQLmMR R TXH SRGHULD IDFLOLWDU D DSUHQG
THFQRORJLDYV IRYDWVHWRGRWRJILDY 3 U R | ANIRRWH V

4XDO D VXD SHUFHSomR GR XVR GD ODWHPIWLFD QR FRWL
$OJXPD UHODOomR OXLWHODH@RomR SRXEHB QKXo mR

2 XVR GH 25,*$0,6 DMXGRX QD DSUHQGL]DJHP"
6LP 1mR

1R TXH R XVR GRV 25,*$0,6 DMXGRX QD DSUHQGL]DJHP™
SUR[LPLGDGH DR FRQWH~GRMXGRKHW R GRXORIR D Qm

4XDO R SDSHO GR SURIHVVRU QR SURMHWR"™
PXLWR LPSRUWDQWH L PISHRS.RWIMDVDRV H QmR IRL

2 TXH YRFr DFKRX GD XWLOL]DonPRFRD MHERAULDWL YD D$& H' D
IDFLOLWRX R WUDEDOKR GALIR- XEDAA ® X VRRW LRD B/MMKEM C
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