GeaGebrd

BbiCcTpbIN cTapT

Yto Takoe GeoGebra?
* [lporpammHOoe obecneyeHne ANMHAMUYECKOW MaTeEMATUKM B OOHOM  NErko-
yCTaHaBMMBaEMOM MaKeTe.
* [1ns n3y4veHns n obyyeHus Ha nobom 13 atanos obpasoBaHuS.
* WHTepakTmBHble reomeTpusi (geometry), anrebpa (algebra), Tabnuubl, rpadukn,
CTaTUCTUKA N BbIYUCIIEHMS.
* (CBo60aHO pacnpocTpaHseMbli NPOAYKT BCeraa AOCTYMHbIN Ha www.geogebra.org

Heckonbko dakToB:

* GeoGebra obneryaer cosgaHne MaTreMaTU4ecKMx MOCTPOEHMA W Moaenewn
oby4aroLwmnmMmncs, Kotopble MO3BOMSKT NPOBOAUTb MHTEPaKTUBHbIE UCCMELOBaHMS
npv nepemMeLeHnn o6bEeKTOB 1 UBMEHEHME NapaMeTPOB.

* GeoGebra — Takke sABnNseTCA WUHCTPYMEHTOM pa3paboTKW, KOTOPbIA MO3BONSAET
yunTensam co3gaBaTb WHTEPAKTUMBHBIA MHTEPHET CTpaHuubl. Bbl MoxeTe HanTtu
WHTEpPaKTUBHbIE MaTepuanbl U NPeacTaBUTb CBOM COBCTBEHHbIE paboTbl Ha canTe

www.geogebratube.org

Mocne 3al'liCKa nioriaMMbl Bbl iBI/ILI,I/ITe Cne,u,irou.l,ee OKHO:
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3a CYET MHCTPYMEHTOB B MaHesIM MHCTPYMEHTOB Bbl MOXeTe BbINOMNHATL NOCTPOEHUS B
rpacdhmyeckom npeactaBneHun (06nacTu WeomMeTpumn) C NOMOLLBIO Mbiwbto. B TO xe
camoe BpeMsi COOTBETCTBYIOLLME KOOPAUHATLI U ypaBHEHUS OyayT nokasaHbl HA MNaHenwu
ob6bekToB (ob6nactb anrebpbl). CTpoka BBOAa UCNONb3yeTcs ANs BBOAA KOOPAWHAT,
ypaBHEHUN, KOMaH4 M (PYHKUMW C KnaeBuaTypbl; BCe 3TM OObeKTbl OyayT nokasaHbl B
rpacbmyeckoe npencraBneHne M Ha naHenn OOBLEKTOB cpasy MOCMe HaxaTusa KrnaBulin
ENTER. B GeoGebra, reomeTpus n anrebpa Bcerga BMecTe.
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NMpumep 1: OKpPYXHOCTbL ONMUCaHHasA OKOMO TpeyrofibHUKa
Mpumeyanue: [loctpoeHne TpeyronibHMKa ABC ©“  ONMMCaAHHOW  OKPYXXHOCTU C
ncnonb3oBaHnem GeoGebra.

GeoGebra

daiin Mpaeka Buh MNepcnekTwesl HacTpofku WHCTPYMeHTH OKHo CrpaBka

I'IOCTpoeva C ncnosib3oBaHnemMm MbILLN.

Ha naHenu mHcTpymeHTOB Bblbepute «MHOroyronbHuk». LLIEnkHUTE neBou
. KHOMKOW MbILIN TpWU pa3a B pa3Hble MecTa Ha rpadudeckoe npencrasnexHue, y
= Bac OTMeTATCs Tpu Todkm A, B, C. LLIENKHMUTE NeBon KHONKOW MbILWK B TOYKY A
1 Bbl MONYy4YNTE TPEYIroSNbHUK.

Bbibepute Ha naHenn WHCTPyMeHTOB «CepeAuHHbIM neprneHauKynsap»
o :X' (HaXXMuTe NeBoN KHOMKOW MbIWKM Ha HEDOMbLIOW TPEYronbHUK B YETBEPTOM

“ |MKOHKe crneBsa) 1 NOCTPONTe ABa CepeAMHHbIX NepneHankynsipa Haxas Ha aBe
CTOPOHbI TPEYrorbHUKA.

BbiGepute Ha naHenu uHcTpymeHTOB «lepecevyeHne OBYX OOBLEKTOB»
3 X (BTOopasi MkoHka cnesa). Haxmute Ha nepecedyeHne [BYX CepeavHHbIX

NepneHanKynspoB UMM Ha Kaxabli U3 nNepneHaukynspoB no odvepeaun. Mol
MONYYMM LIEHTP OKPY>KHOCTMW.

@ Bbibepnte «OKpPYXHOCTb NO LEHTPY M TOouyke». HaxmuTe Ha TOYKY
nepecevYeHunst AByX cepeauHHbIX NepneHaNKynspoB 1 BEPLUMHY TpeyronbHuKa.

Bbibepute «lMepemewatby» Ha NaHenM MHCTPYMEHTOB U UCMOSb3yS Mbillb Bbl
5 Q MOXeTe U3MEHUTb TPEeYrofibHWK, a BMECTU C HUM OyOeT U3MEHSITbCA U BeCb
YepTeX.
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Mopckasku:

MonpobyiTe ucnonb3oBatb KHOMKM OTMeHUTb/IMoBTOPUTDL

3 [Onsa Toro, 4tobbl cnpsaTaTe 0OBLEKT, HAXKMUTE NPaBOM KHOMKOW Ha Hero u ybepute
' ranoJyky «lNMokasbiBaTb 06 BLEKT»

| Bbl MoxeTe MeHATb cBoncTBa O6bLEKTOB (UBET, TMM NMHMKM U T. 4.). Ana artoro
| Ha)XMUTE NPaBOM KHOMKOW MbILLM Ha 06beKT 1 BbibepuTe « CBOUCTBa»

Ocn koopauHaT M ceTka MOXHO CnpaATaTb WMAW nokasaTb WCNONb3ys BKNagky
- ¥ «Bug» Ha naHenu meHio. Takke B 3TON BKMAAKE MOXHO MEHSITb BUOAMMOCTb W
Apyrnx nonew.

Ecnn Bbl XO0TUTE M3MEHUTL MOMOXEHWEe Ballero yeprexa B LEroM, UCMOonb3ynTe
4%» NHCTPYMEHT «lMepeMecTUTb YepPTEX» N 3aXaB NEBYIO KHOMKY MbILIN, Bbl CMOXETE
nepemeLlaTb YepTEX.

3angute Bua — lMpotokon. Bbl oTkpoeTe Tabnuuy Bcex BallMX MOCTPOEHUMN.
Mcnonb3ya KHOMKW HaBurauuu Bbl CMOXETe MOCMOTPEeTb BCe Larn NoCTPOEHUS.
Kpome Toro, Bbl MOXETe MOMEHSATb HEKOTOPbIE Larn MecTamu.

nOCTpoeHMﬂ C ncnosnb3oBaHunemMm CTPOKMU BBOAA.

Habepute cneaytowime KomaHabl B CTPOKY BBOAA BHU3Y 3KpaHa U HaXXmuTe knasuwy Enter
nocrie Kakgoro BBoaa. 1o

‘ Input: s &
A=(2,1)

B=(12,5)

C=(8,11)

MHoroyronsHuk[A,B,C]

s=CpeaunHHbinllepneHgukynapal

t=CpeguHHbinllepnenankynap[b]

O=llepeceuyeHune|s,t]

OkpyxHocTb[O,A]
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NMpumep 2: NMponsBoagHas U KacatenbHaa pyHKUUN
Mpumeyanue: MNoctpoeHne dyHKuum f(x)=sin(x), €€ NpomM3BOAHOM N KacaTemnbHYIO B TOYKE

Ha OYHKLMN.

S GeoGebra

®ain Mpaeka Bug MepcnexkTweBel HacTpolkk WHCTpyMeHTH OkHo Cripaeka
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MNaHenk oftekToB

v

[=

-l CeoBOAHLIE 0BLEKTH
2 f(x) = sin(x)

= 33BMCKMEIE 0BBeKThI
@ A =1(5.42, -0.76)
@ B = (5.42, 0.65)
@ g(x) = cos(x)
J s =0.65
ot y=0065x-4.28

* :NonotHo

2
2 /
i T T T
| X/ ’ ’
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EBO,EL:|

MNMepBbin cnoco6: Touyka Ha hyHKLUMU

1 [ f(x)=sin(x)

Habepute B cTpoke BBoAa dyHKUMIO f(X)=sin(x)

BbibepuTe Ha naHenn MHCTPYMEHTOB « ToYKa» U LWESNKHUTE Ha
rpadovk dyHkumn . 31O penctBue cosgact Touky A
NPUBSI3aHHYIO

&

3 A

-

Tenepb Bbibepute MHCTPYMEHT «KacaTtenbHas» W LWENKHUTE
Ha Touky A 1 cdoyHkuuto f. M1ameHnTe Ha3BaHME KacaTenbHON Ha
t.

4 s=HaknoH[t] Habepute komaHay s=HaknoH[t]

5 % BbibpaB  uHCTpymMeHT  «[lepemelleHve»  Bbl  MOXeTe
NOCMOTPETb, Kak U3MEHSIETCS KacaTernbHast K OYHKLUUN.

6 B = (x(A), s) Habepute B = (x(A), s)

HaxmuTe npaBoM KHOMKOW MbIWM Ha TOKy B n Bknwounute
«OcTaBnaTb crneg»

7 N

Ncnonb3dya nHCTpymeHT «[llepemelueHve» noaBuranTe TOYKY
B.

8 | lMpownssoagHasd[f(x)]

Habepute komaHay NpounssogHas[f(x)]

MepBbIK cnocob: Toyka B x=a
Habepute cneaytowme komaHabl B CTPOKE BBOAA

f(x)=sin(x)
a=2
T=(a,f(a))

t=KacatenbHas[a,f]
s=HaknoH[t]
B=(x(T),s)
MpounssogHada[f]
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CoBeTbl:
BbibpaB nHCTpymeHT «lepemMelwieHne» n HaxaB Ha a. Bbl MOXeTe M3MEHSTb 3HayeHue,
HaXXnmas Ha CTPenoYkn BBEPX U BHUS.
HaGupas pasnuuHble yHKLUUM Ha 9TOM YepTexe, Hanpumep dyHkumio f(x) = x> — 2x? (ans
aTOro B CTpoe BBoAa HabepuTte f(x)=x"3-2x"2) Bbl cpasy Nony4ynTe N3MEHEHHbLIN YEPTEX.
Mocne Hayana BBOAa KOMaHAbl, MNOSIBUTCA MNOACKa3ka, rae Bbl MOXeTe BblOpaTb
HeobxoaMMyto Ang Bac KOMaHAay.

(<) - nomoLb NO CTPOKE BBOAA, BbIAACT BCE KOMaHAbl, 4OCTYMNHbIE NOMb30BaTENHO.
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Mpumep 3: AHanNu3 AaHHbIX
ﬂpumeanMe: nOCTpoeHI/Ie r’McTorpaMmmbl U BblHUCITEHME MaTeMaTU4eCKOro OXuMaaHU4,
MeanaHbl, MUHUMYMa, MakCUMyMa U OpYrnX 3Ha4YeHUn Ans psaa dncen.

@ain Mpaska Bug MepcnekTUEsl HacTPoWKU WHETRYMEHTH OKHO ChpaBka

‘ [% ||| 1,2} ¥ AHanu3 ofgHol NnepeMeHHoi ) I:“
4 & | MccnefoBaHne YACAOBLIX 3HAYEHNI N3 BRIBPEHHLIX A4esK
Tabnuya ¥ d x MonoTHo v o x
i & = @ oOne Variable Statistics
T 3 CTaTUCTUYECKNE daHHLIE |v| TMcTorpaMma |v| D: ]
2 3 n[ia e o -
4 2 MaTemaTu4eckoe oxmuaaHne | 3.2143 ‘
5 | 2 o|1.2059 |51
| 6 | 4 s|1.2514 |
7 2 x| 45
N 1 e | 165 i
9| 3 i
| 10 | 3 Min | 1
(11 4 QL2
12 | 5 MepanaHz | 3 2
|13 | 3 Q3|4
14 3 Max |5
| 15 |
| 16 | 2
17 |
18 |
| 19 |
20 | ’
21 |
|22 |
| 23 | i o
I T :
" HazgaHue faHHe: [BE3bIMAHHEIR |
HacTpolku ¥ Iﬂ[

MoaroToBKa:
B rmaBHOM meHI0 BbiGepuTe MepcnekTnebl — Tabnuubl u rpadgpukm

MocTpoeHue:

1 Beeaute nponsBosbHbIE 3HAYEHUS B AYENKN KONOHKM A, Hanpumep 3anosiHuTe
a4enkm ¢ A1 no A14 yucnamu: 5, 3, 3,2,2,4,2,1,3,3,4,5,5, 3

> EE”]] Bbligenute 3anonHeHHble S4erikn (BblOENUTb MOXHO 3aXaB IeBYHO KHOIMKY
MbILIKN Ha siYenke A1 1 NPOBECTM KypCop MbIWN 0 s4Yenkn A14).

Bbibepute Heobxoaumbin «Knacc» BBEpXy NOABMBLLETOCS OKHA.
3 Moackaska: B Halwem crydae knacc 6yger paBeH 5, T. K. Mbl BBenu 5
pPasnnUyHbIX 3HA4YEHUN.

4 B neBom yacTu nosABMBLLErOCA OKHA Bbl HAWAETE BCe HEOOXoaMMble 3HaYEeHUS.

5 @ HaxmuTe Ha CTpenoyky B BEpPXHEM MpaBOM Yriy. Y BaC OTKPOETCA MEHIO
HacTpoek. [loakcnepeMeHTUpymnTe C HUM CaMOCTOSATENBHO.

CoBerTbl:

[MomMeHaANTe HEKOTOpble 3HA4YeHUst B KOMOHKE A M MOCMOTPUTE Kak 3TO MNOBMMSET Ha
TMCTOrpaMmMy M CTaTUCTUYECKME OaHHbIE.

N3meHnTe Tun guarpammbl ¢ rMCTOrpaMmbl Ha ApYyromw.
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UHdoppmaums:

Bbl MoxeTe HanTu Gonblue MHOoPMaL MM HA UHTEPHET canTax:

MporpammHoe obecneyeHne
MaHyanbl 1 MUHCTPYKLUK
PaspaboTkn n matepuansi
dopym nonb3oBaTenemn

Cwnbupckmn nHctntyt GeoGebra
(OTkpbITHE canTta nnaHupyeTcs
01.01.2012)

http://www.geogebra.org

http://wiki.geogebra.org
http://www.geogebratube.org

http://www.geogebra.org/forum
http://www.geogebra.ru
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