MaiicTep-Kiac AJjs BUATENIB iIHPOpMaATUKHU
Tema: InHoBamiiHUM mijIXia 10 BUBYECHHSA
MATEMATHKHU
3a 0IIOMOI0X0 nmporpamMHoro 3acooy GeoGebra

ABTOp:

Jlenuuceka Okcana BacuniBHa, BuuTeNb 1HGOPMATUKU
cHerjaiiCT BUILO1

KaTeropii.

301 I-IIT ctyneniB Ne7

iMeH1 Bikropa [Tactyxa

M.bepanuesa

Kuromupcbkoi o0nacTi



[lenaror minsThCA MPAKTUYHUM JOCBIJOM MPOBEACHHS MalcTep-Kiacy s
BUMTENIB MaTemMaTuku. [lif yac MIATOTOBKM Ta TMPOBEACHHS  3aHATh
BUKOPUCTOBYBajach  (opmyia:  yCIIIIHA  TEXHOJIOTiS,  KOMIIETEHTHICTb,
JIOCTYMHICTb JIJIsi KOJIET, IHTepaKTUBHICTh. MalcTep-Kiac BiJIPI3HAETHCS Bl BCIX
1HIMX ¢GopM mepeaadi JOCBIY TUM, IO Ja€ MOXJIMBICTH BiApa3y CIpoOyBaTH
HOBUM mpuitom (crociO, 3aci0) 1 OTpUMATH BIATYK JOCBIAYEHOTO MaiicTpa. A
MaicTep Biapa3y 0aunTh, HACKIIBKU €()EKTUBHO MEepPEAaeThCs HOro TOCBI.

Jlanuii Matepiasl mpU3HAUYECHUHN AJI1 BUKOPUCTAHHA HA ypOKaxX MaTEeMaTHKH,
1H(OPMAaTUKH, MATIOBAHHS, T0AATKOBHUX 3aHATTSX.



A nouys — i 3a0y86, wjo 1 nobayus — 3anam'amasy

Amneniticoke npucnis's

Betyn
Ha croronHimHiil 1eHp BEIUKY MOMYJISIPHICT HAOYIM MalicTep-KIIacH.

Maiictep-kiac — 11e crocid oprasizailii podotu memaroriB y ckiaai rpymu (6-10
yYacHHKIB). MalicTep-Kiac sSK TEXHOJOTIS MepeJaBaHHs TEAaroridyHoOTrO JOCBITY
MOBUHEH JEMOHCTPYBAaTU KOHKPETHU METOAUYHHI MPUIOM a00 METOM, METOIUKY
BUKJIQJIaHHSI, TEXHOJIOT1I0 HAaBYaHHSI.

Maiictep-ki1ac NOBUHEH CKJIaAaTHCS 13 3aBAaHb, SKI HalpaBIsIOTh
JUSTTBHICTD YYaCHUKIB ISl TOCATHEHHS TTOCTaBJICHOI METH.

3aBgaHHs MaicTep-Kiacy: nepeaadya BYUTEIIEM CBOTO JIOCBIY 3 KOHKPETHOL
TeMH POOOTH MUISAXOM JEMOHCTpallli MOCTIAOBHOCTI Mid, HaJaHHS JOTOMOTHU
y4aCHHKaM MaicTep-Kiacy y MpakTU4Hii poOoTi.

VY xo/i MpoBeNCHHS MalCTEP-KJIaCy YYaCHUKHU 3HAMOMIIATHCS 3 METOJIUKOIO
poboTu, OepyTh y4yacTb B OOTOBOPEHHI OTPUMAHUX PE3YyJbTaTiB, CTaBITH
MUTaHHS, OTPUMYIOTh KOHCYJIbTAIll1, BUCTOBIIOIOTH CBOI MPOTO3HIIIi.

AJNTOpPATM TNPOBENECHHS MalCTEpP-Kiacy.

I. KopoTka xapakTepucTuka OCHOBHUX 17Iell MpeACTaBICHOI TeMH, 11 BaXKJIUBICTD Y
npolieci HaB4aHHs (PO 110 COTO/IHI TOBOPUTUMEMO).

[I. BuzHauaroThCsi OCHOBHI NPUHOMHU POOOTH, SIKI OyIyTh BUKOPUCTOBYBATUCA (SIK
MU 11e OyZeMO pOOUTH).

III. TIpoBeneHHs MpakTUYHOI pOOOTH (J1aBaiiTe 1€ 3poOumMo). BaxkinBo BU3HAYUTH,
KOTO 13 YYaCHUKIB IPU3HAYUTH EKCIIEPTaMH, a KOTO — YUHIMHU.

IV. MojentoBaHHS: y4uTeIi-y4Hl BUKOHYIOTh CAMOCTIHHY poOOTY, 1€ KEpiBHUK-
MaiicTep Hajaae KOHCyJbTalli. BigOyBaeTbcs TakoX OOTOBOPEHHS aBTOPCHKHUX
171ei.

V. Pedmnekciga: mpoBOAWTBCA MUCKYCiS 3a HACTIAKaMH CHUIBHOI JisSTTBHOCTI

YYaCHHKIB MaiCTep-KJIacy.



[legaror-kepiBHUK MalcTep-KJacy IMparHe He MpPOCTO MepelaTH 3HAHHS, a
3a]ly4UTH YYAaCHHKIB y TPOIEC, 3POOUTH 1X aKTUBHHUMH, BHCIIOBIIIOBATH 17el,
3ayBaXkK€HHsI B aTMocdepi T0OpO3UUIMBOCTI, CIIIBTBOPUYOCTI B CITIIKYBaHHI.

KpuTtepii sKOCTI MIATOTOBKH 1 IPOBEACHHS MaiicTep-Kiacy
1. Tlpe3eHtatuBHICTh. BupakeHiCTh I1HHOBAIINHOI 11€i, piBeHb ii YSBJICHHS,
KyJIbTypa Mpe3eHTarlii 171ei, MOnmyJISIpHICTb 1711 B MPaKTHII].

2. Ekckmro3uBHICTh. fICKpaBO BHpa)keHa 1HIWBIIyalbHICTH (MacmrTad 1 piBEeHb
peamizaiii iaei). Bubip, MoOBHOTa ¥ OpPUTIHAJIBHICTH BUPIIICHHS I1HHOBAIIMHMX
17ei.

3. IlporpecuBHICTh. AKTYaJbHICTh 1 HayKOBICTb 3MICTY ¥ NMPUHAOMIB HAaBYAaHHS,
HAsSIBHICTh HOBHIX 1JIeH, TaKMX, M0 BUXOJSATH 32 PaMKH CTaHAAPTy, BIAMOBIIHHX
TEHJICHIIISIM CYy4acHO1 OCBITH Ta METOJIUII HABYAHHSI MpEIMETa.

4. MoTuBoBaHicTh. HasiBHICTh IPUIIOMIB 1 YMOB MOTHMBAII1i, BKIIFOUEHHS KOKHOTO
B AKTUBHY TBOPYY [ISUIbHICTH 31 CTBOPEHHS HOBOTO MPOJYKTY MHISUIBHOCTI Ha
3aHSTTI.

5. OnrtuMmaneHicTh. JlOCTaTHICTH BUKOPUCTOBYBAaHUX 3acO0IB Ha 3aHATTI, iX
MOETHAHHS, 3B’ 130K 3 METOIO 1 pe3yJIbTaTOM (MIPOMIKHUM 1 KIHLIEBUM).

6. EdextuBnictb. fxuit edexkr pos3sutky? Illo me nmae ydacHuxam? YMiHHS
aJICKBaTHO TIPOAHAJII3yBaTH PE3YJIbTATH CBOET MISITLHOCTI.

7. TexHonoriuHicTh. YiTkui anroput™ 3aHsATTs (pasu, eranu, Ipouesypu).

8. ApTUCTHUHICTh. 3A10HICTH 10 IMITPOBI3allii, CTyHiHb A1l HA ayTUTOPIIO.

9. 3aranbHa KynbTypa. Epyauiisi, CTUIb CHUIKYBaHHS, KyJbTypa IHTEpIpeTarlii
CBOI'O JIOCBIAY.

[To3utuBHUI pe3ynbTaT MalCcTepP-KIacy — OBOJIOJIIHHS yYaCHUKAMU HOBUMH
TBOPYMMHU CIOCOOAMHM BHPIIICHHS TMEIaroriyHoi mpoOjeMu, MOTHBAlii A0

CaMOHaB4YaHHs, CAMOBJIOCKOHAJICHHS, CAMOPO3BHUTKY.



3HaHHA 1 MyPICTh — 1€ HE OJHE 1 TE Came.

MynpicTh — 11e 3aCTOCYBaHHSI 3HaHb.

Mera: O3HaiioMuTH 3
(GYHKIIIOHATBHUMHA  MOJKJIMBOCTSIMU
nporpamHoro 3aco0y GeoGebra 3
TOYKM 30py IHHOBAIIfHOCTI Ta
MEPCIIEKTUB 1i BUKOPUCTAHHSA B
OCBITHBOMY IPOIIECI.

Mo>JIMBOCTI Cy4aCHUX

1H(opMaIIiHUX TEXHOJIOT1i
JIOTIOMAararoTh JOKOPIHHO 3MIHUTH OCBITHIM TIpoLeCc, Yy SIKOMY Y4Y€Hb BIiJ
«CTIOKMBaya 3HaHbY MEPEXOAUTH 10 POJIl AKTUBHOTO JTOCIIITHUKA.

SIka % KOpPHUCTH BiJl BUKOPUCTAHHS KOMIT IOTEPIB 1 CydyacHUX 1H(GOpMAIliTHUX
TEXHOJIOT1 Ha ypOKax MaTeMaTUKH?

Hacammnepen, e mocuiauTy Bi3yalli3allilo Ta €KCIEPUMEHTAIbHY CKIIAJOBY
HaBYaHHS MaTEeMaTHKH, peamizyBatu MIPAKTUYIHY CIIPSIMOBAHICTb,
BUKOPHCTOBYIOYHM KOMIT IOTEPHE MOJICTIOBaHHS TEOMETPUYHHUX 00’ €KTIB.

Hyke yacTo mepesn HaMU IOCTae HEOOXIAHICTh moOyayBatu rpadik ado
3pOOUTH KPECJICHHS 10 CTEPEOMETPUYHO1 3ajadi, aje HeMae HeoOXITHUX 3ac001B
i pykoro. B 11boMy HaM JOTIOMOKYTh MaTeMaTH4HI TAKETH, a CaME OJIMH 3 HUX -
GeoGebra.

Lleli maker aOCOMOTHO OE3KOIITOBHHMM 1 MEpEeBEACHU Ha Oarato pi3HUX
MOB, cepen HuX 1 ykpaincbka. GeoGebra mae g0CHUTh MIMPOKI MOXKJITHUBOCTI.
[Iporpama 103BOJISIE CTBOPIOBATH JWHAMIUHI KPECJIEHHs, TOOTO BHUKOHYBAaTU
noOyZI0BH TE€OMETPUYHOTO 00'€KTa HAa KOMIT'IOTEpl TaK, IO MPU 3MiHI OJHOTO 3
CJIEMEHTIB KPECJICHHS 1HII TaKOXX 3MIHIOIOTHCA, 30€piraroum 3ajaHi BIACTHBOCTI
o0'ekTa. 3a JOMOMOTOI0 HABYaJIbHOI NPOrpaMH 3 MaTEMaTHUKH, MOXKHa Oyje
BUKOHATH O€3J114 KOPUCHUX peuei: aHami3yBaTu ¢yHKIii, OymyBaTtu Tpadikwu,

BUPILITYBAaTH 3aBJIaHHS, MTPAIIOBATH 3 QYHKIISIMH 1 T. 1.



GeoGebra Oyna ctBopena Mapkycom XoxenBaptepom. [Iporpama nanucana
Ha MOBI Java, 10aTOK MIATPUMYE POOOTY B PI3HHUX OINEPAIITHUX CUCTEMAX:
Windows, Mac OS X, Linux, Android.
OcHoBHi Mo:xanBocTI nporpamu GeoGebra:
* [ToOynoBa rpadikis 3a1aH0i GyHKIIII.
* [To6ynoBa pizaux 2D 1 3D (OkpyxHicTh ¢iryp, emnirnc, napadona, TOP, konyc 1
T.J1.).
» BenmnuesHa KiIbKICTh OOYHCIIOBAIBHUX JI1H: JOJAaBaHHS, MHOKEHHS, BITHIMAHH,
TICHHS, TPaHCIIOHYBaHHs, 1HBEPTYBaHHs, 3HaX0/PKCHHS BU3HAUYHUKA 1 T.JI.
* 3HAXO/KEHHS TOYOK MTEPETUHY KPUBHUX.
» O0YuCIeHHS MaTEMaTUYHOI KMOBIPHOCTI, TUCIIEPCIi.
e Po0OoTa 3 TaOnuIsIMu 1 aHiMariisl.

[TakeT ['eorebOpa ckauyeTbes 3 OPIIIAHOTO CalTy.
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FPAGUYECKUA KANBKYNSTOP AN GYHKLMA,
TEOMETPWAN, CTATUCTUKA U 3D TEOMETPIA!
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InTepdeiic GeoGebra

IaTepdeiic mporpamu GeoGebra Haramaye rpadgiuauii pegakrop. [Iporpamy mosxHa
BUKOPHCTOBYBATH JIJIS KPECIICHHS, ajie II¢ HE OCHOBHE TIPU3HAYCHHS TIPOTPAMH.
JlaBaiiTe po3TiiiHEMO OCHOBHI enieMeHTH inTepdeiicy mporpamu GeoGebra:

1. Cmyra meHto. 3 MEHIO BU MOXKETE 3MIHUTU HaJAIITYBAHHS MPOTPAMHU.



2. Ilanenp iHCTpyMeHTIB. TyT 3HAXOASATHCS IHCTPYMEHTH ISl CTBOPEHHS 00'€KTIB.
[Ticns kiamaHHs MO TPUKYTHUKY B MPABOMY HWKHBOMY KYTKY KHOTIKH, OYIyTh
BIJIKpUTI JOJATKOBI 1HCTpyMeHTU. Omnepailii, TOCTYNHI B IMaHENl 1HCTPYMEHTIB,
MO>KHA MPOBOJIMTH 32 JIOMTOMOTOIO PSIAKA BBEICHHS.

3. Ilanens 06'extiB. B [Taneni 06'exTiB Bi10OpakaroThCsl BBEACHI 3MiHHI 1 PYHKIIII.
3aMicTh 1MEH 3MIHHHMX TYyT BiJoOpaxkaroThcsi iX 3HadeHHsA. st Toro, 100
no0ayntu (HopMyiTy B CUMBOJIBHOMY BHIJISII, TOTPIOHO Oye KIALHYTH IO Hii
MPaBOIO KHOIMKOK) MHUIIII.

4. Knonku «CkacyBatu» 1 «IloBroputny.

5. Psanok BBeneHHs. Lle ocHOBHUI 1HCTpyMEHT nipu poOoTi B mporpami GeoGebra.
TyT BBOASTHCS KOMaHIU 1 popMyIn, 3a/1al0ThCsl 3HaUE€HHA 3MIHHUX. [IpaBopyd Bij
psAnka BBEACHHS posaTamoBaHa KHOMKAa «CHHCOK KOMaHI». 3a JOIMOMOTOIO
JIOIATKOBUX KOMaH]I MOKHa OyJie¢ BBOJUTH KOMaHAM 1 BIJICYTHI Ha KJaBlaTypi
CUMBOJIH.

6. PobGoua o6macth. Bei moOynoBu B nmporpami BUPOOJISAIOTECS B poOoUiii 001acTi.
Bu moxere 3miHUTH MaciiTad 3a JIOIMIOMOI'OK KOJIIATKa MHUIII, IO HepeMilaT

po0o40i 001acT1 BiCh KOOPJUHAT.
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SKUW 3MOKE€ HaBITh 3BHUYaiHMNA ImKoJsAp. Tak 1o, 3 GeoGebra BuBUYEHHS
MaTeMaTHKU Ta 11 MOXIJHUX HAaIMpsIMKIB MEPETBOPIOETHCA B JIETKUH 1 LIKaBHU
poliec, JO3BOJISIIOYH JIETKO 3p03yMITH MPUHIIUIIN OCHOBHUX OIEpaIii.
Po3r/isiHeMo0 NPUKJIAAU 32CTOCYBAHHS NMPOrPaMu JTUHAMIYHOT MATEMATHKH
GeoGebra Ha ypokax reomerpii.

1. 3apadi Ha moGymoBYy.
3aBmaHHA MOXxe OyTH, HAmpukian, TakuMm: HakpeciiTh TPUKYTHUK 1 OINHUIIITH
aITOpUTMU TMOOYJAOBH, 3aCHOBaHI Ha BUKOPHUCTAHHI: a) HOro BHU3HAYCHHS; O)
TEOpPEMHU PO PIBHICTH KYTIB MPH HOTO MiJCTaBl; B) TEOPEMHU PO PIBHICTh MEA1aHU
1 BHCOTH, MPOBEACHHX 1O HOr0 OCHOBH; I') TEOPEMH MpPO PIBHICTb MENIaHH 1
O1CEeKTpUCH, MMPOBEJICHUX JI0 HOTO OCHOBH.
Jani poOoTa 3a MPOXOIUTh TAKUMHU €TallaMu:
* Axryamzaiig a0cBiy (yuyeHb pOOUTH MATIOHOK, CIHPAIOYUCh Ha OJHY 13
3alpONOHOBAHUX TEOPEM, IEPEKOHYETHCS B MPABHIBHOCTI MallOHKa - MpU
NepEeMIIIEHH] BEPIIUH TPUKYTHUKA BiH OBUHEH 3aJIUIIATHCS PIBHOOEAPEHUM).
* Po3kpuTTs 3MICTy NOCBiy (Y4€Hb JEMOHCTPYE JAMHAMIYHI MOXKIJIMBOCTI CBOTO
KPECJICHHS, MPE3EHTYE AITOPUTM MOOYI0BU, OOTPYHTOBYE KOPEKTHICTh MOOY/IOB).
CaM anroputm no0y10B MOXKe BUTJISAATH TaK:
[ToOymyeMo TPUKYTHHK, KOPUCTYIOUHCHh TEOPEMOIO PO PIBHICTH MEJIIaHH 1

BHCOTH, ITPOBEICHUX O MOTO OCHOBH.

.//. 3a JOMOMOTrOI0 I1HCTPYMEHTY BIJIPI30K, OyAYyeEMO OCHOBY IIbOTO

TpUKyTHHKa AB

® | 3a JIOMOMOTOK I1HCTPYMEHTY CepeldHa BiApi3Ka, 3HAXOJUMO OCHOBY

Meaianu M

3 TOYkM M  BITHOBIIOEMO  TEPHCHAUKYJAp  (IHCTPYMEHT

NEepHeHAUKYJIIpHa IpsiMa)

Ha TEPICHIUKYISP1 TOBIILHO BHOUpaeMo Touky C (1HCTpyMEHT TOYKa

Ha 00'€KTI)




3'ennyemo Touku A, B 1 C 3a A0MOMOTOI0 1HCTPYMEHTY 0araToKyTHHK,

oTpuManu TpukyTHUK ABC

Bukonyrouu 3a qomomoroto nporpamu GeoGebra 3apiaHHs Ha MOOYAOBY, IIKOJISPI
BUYATHCS 3aCTOCOBYBATH OCOOMCTHI JOCBIN BUPIIICHHS TaKUX 3aBAaHb, CKIIATATH
AITOPUTM TIOOYJOBH; BUOMPATH Cepea ACKIIBKOX aJTOPUTMIB ONTHUMAJIbHUIMA;

OOTPpYHTOBYBAaTH KpPOKH TOOYIOBH, CIHPAIOYUCh HA BHBYCHI TEOpeMHU 1

BHU3HAUYCHHA.
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b Anrefpa

Binpizok
® a=847

~ @ h=847
® c=833
® =833
Mpama
@ g:-7.92x-2.58y=_3143
Toyka

~ @ A=(1.08,-4.58)
® B=(9,2)

~@ C=(2.75,3.72) 3
TRHKYTHAK
@ wHororyTHUKT = 30.73

» MonotHo

S EEPOERNED

WBIlTH,

=

Beoa,

B Docd - M

PoEe "

2. Cnocrepe:keHHs1, KOMII'IOTePHi eKCIIePUMEHTH i 10C/TiIzKeHHS.

TaK, 3a OOIIOMOT'OK0 TAaKOIro «MaTrCMaTHYHOI'O CKCIICPUMCHTY» B 5 xmaci MH

BUBUYaeMO TeMy «Cyma KyTIB TPUKYTHHKa» — YYHSM IPOINOHYETHCS MOJEIb

TPUKYTHUKA,

dbopMy SKOTO BOHH MOXYTh 3MIHIOBAaTH,

nepeMilyoun  3a

JOTIOMOTIOK0  «MHILIKM» WMOTO BEpIIMHHU, BEIWYMHA MOro KyTiB MpPU I[BOMY

3MIHIOETBCA, 1X 3HAYEHHS Y4YHI 3aHOCATH 10 Taliuil, oOpaxoBYylOTh CyMy 1

OPUXOASATH JO BHUCHOBKY, IO CyMa KyTIB OyIb-SIKOTO TPUKYTHHKA 3aBXIU

nopisaroe 180°.
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® c=7.81

Kyr

@ o=7266"
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@ y=56.19°
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® A=(1,-1)
-® B=16,5)
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TPUKYTHUE
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Bigpizok
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3. IModynoBa kBajgpara.

Bubupaemo 0aratokyTHHK - MpaBUIbHUNA OaraToKyTHHUK. Bka3zyemo KUIBKICTH

BepIrH 4. 3MIHIOEMO HOTO KOJIip, MIAMUCH BEPIIHH, KOOPAUHATHA TOUYOK.

12



GeoGebi

ann  lMNpaeka

Buh HanawTtyeaHHA [HCTRYMEHTH

BikHo Jonomora

WBIlTH,

b Anrefpa

(4 | » Monotho

Todka
® A=(3,3)
~® B={(-3,-2)

4
A
L 3 3
TIpAEAAEHAY HHOT DKy THIR:
2
BepwiHn
al
1
4
CHACYBATH
0
-4 K] -2 -1 1 2 3 4 6 7 8 ° 10 1 12 13 14 15 6
-1
B
L] -2
3
-4

GeoGebra
©ann  Mpaeka

Bun, HanawmysaHHA  [HCTRYMEHTH

BikHo  Jlonomora

» Anredpa B4 [ » Nonotio )
Bigpizok 5
-@ f=5§
MHOTOKYTHME
Todka " MHOTOKYTHHK HHOT ORYTHUET s
® A=(3,3) v .
-® B={3,-2) Mokazyeath 08'ekT .
v AL TI0KEEYBATH NO3BHAYSHHA
& Sanuwary cnig
MepefMenyeaT
. Buganui
4
-4 3 4 [} 7 8 [ 10 1 12 13 14 16 16

13



[ GeoGeb I &)

@ain MNpaeka Bug HanawTyeaHHA [HCTRyMEHTW  BikHo  Jonomora YEBIATH
% Al 'é (:j a ez ===
ol 9 ] ] ] 31 N2 i

= = = = = = = —|geh Hanawmysanis X
» » - = g =
Anrefpa < | » Monotho "0 EB® : = ]
Bigpizok 8
®f=5 Bigpizok .
OcHogdl | KONIp | Cune | Nopatkoeo | CueHapii
MHOTGKYTHHE f ‘ | | ‘Il Lt ‘ UgHap ‘
® wmHororyTHUK] = 25 s ']
Toqka h
@ A=(3,3) ®
® B=(3,-2) ~ MHOroRyTHHE
4 L) MHOTOKYTHUK|
A
2
q MonepegHii Nepemag,; : 0,51, 204 (#0033CC)
WMHOfOKYT) FAN0BHEHHA 4
] — A ——
4 a 2 1 o | joripoooupouoog § 15 16
o 25 50 74 100
Al
B
-3
4 »
-4
-5

K B < it

4. TlobynoBa 06’emHOI Pirypu
SAxio x nmotpidbHa o0’emHa Pirypa, To BUOMpaemMo mojaotHo 31, B skoMy MOKEMO
3 moOyaoBaHoi (irypu abo 3 HOBOT 3pOOUTH, HAMIPUKIIAM, MipaMiTy, B OCHOBI SKOi
KBagpaT. SIKIIo 3a yMOBOIO 3ajiadi HaM HOTpiOeH mepepis, To Horo OyayemMo 3a

JIOTIOMOTOI0 1THCTpYMEHTa OaraToKyTHUK.

"'GeoGebra oE %
®ain  Mpaeka NELLN HanawTyeadHA  HETEyMeHTd  BikHo  Aonomora WERIRTH
Rl A v =]
Ly A E A Cirl+5hift+5 Foy
b Anredpa x GHA Ctrl+Bhift+k ]
Bipizo v r& MonotHa Ctrl+Shift+1 .
@ f=5 @ Monotho 2 Ctri+Shift+2
MHOrOEYTHUE Ctrl+Ehift+3
':nu'::umm' e (POTOKON NOBYAOEH Cirl+Shift+L 5
® A=(3,3) < Kansknatop AMosipHOCTeR Clrl+ShiftP
® B=03,-2] [ knasiatypa 4
v PADOK BEOLY
i D
e PozmiTia .
@ COHOBMTH Clrl+F
OBYHEAUTA 3aHOBD Cirl+R 2
q
MHOIOKYTHUME 1 4
1]
-4 ] 2 -1 [ 1 3 4 5 [] 7 ] [ 10 1 12 13 14 15 16
-1
B C
-
-4
]

K B < W 11
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GeoGebral

@ain MNpaeka Bug HanawTtyeaHHA [HCTRyMEHTW  BikHo  Jonomora YEBIATH

A - ) A @)L Njec)
/ =) =) =) .\‘7 =l
» AnreBpa » MonoTHo é Nipamiga (3 [ » Monomo 3D =]
Binpizok
® =5
MHOTOKYTHHE ﬁ Mpuzma
® wHoroyTHUK] = 25
Todka
~® A={3,3)
® B=(3,-2) '\
*ﬁ BHTHCHYTH Npuanty 380 LuniHap 5

: o
Konye
4
a Uwuninap

.{} Tetpaenp
o

Bf PozropTka

GeoGebra —EX
®ain MNpaeka Bug HanawtyeaqHAa [HCTRYMEHTM  BikHo  Jonomora YBIATH
& [ =
@ 2%
b AnreGpa B | » Monotho [ | » Monotho 3D 5]
Bigpizok 8
®f=5
- @ pedpolE = 6.96
pebpoBE = 6.96 5
pedpoCE = 6.96
- @ pedpoDE = 6.96
MHOTOKYTHME
~ @ HHOTORYTHHK] = 25 4
Mipamina
® a-=s50
Todka
~® A=(3,3)
® B=(3,-2)
~ @ E=(-0.5,0.5,6)
TRHKYTHUE
@ rpaHbABE = 16.25
~@ rpaHbADE = 16.25
@® rpaueBCE = 16.25 4
@ rpaHbCDE = 16.25

w8 < W 1L04

5. IloOynoBa rpadika.
st Toro, mo6 noOyayBatu rpadik (yHKIIi, BBEEMO B CTPOKY BBOAY (opmyiry
i€l pyHKIii.
X*+2x-4
s mapabosna Oyze BimoOpaxkaTHCsl Ha 3BUUafHOMY TIOJIOTHI 3 ocsiMu X 1 Y.
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" GeoGebra

@ain MNpaeka Bug HanawTyeaHHA [HCTRyMEHTW  BikHo  Jonomora YEBIATH
. a2 2 ==l ]

i
» Anreﬁpa ¥ MonoTHo =]

[Ipunyctumo, 1mo 3a yMOBOIO 3a/iladyl HAM MOTPIOHO 3HAWTH TOYKH TMEPETHHY 3
ocsimu. CTaBUMO TOYKY Ha 1 3MIHIOEMO 1i 3HAUEHHS Ha 1M’s Ta 3HAYCHHS 1 6a4uMO
Ha rpadiky TOYKYy 3 KoopJuHaTtamu. BepiinHa napaboiu € B JaHOMY BHUIAJKY
TOYKOI TEepeTHHy 3 Biccto aociuc. [lodymyemo moTuyHy 10 mboro rpadika.
Buxopucraemo iHcTpymeHT HaTtrickaemMo Ha moTpiOHY TOUKY 1 Ha rpadik. JlotnuHa

rotosa. Buznaunmo temnep KyT Haxuiy npsmoi. KoediieHT Haxuiny K=.

&

1%

" GeoGebra

@ain Mpaeka Bubg HanawtyeaHHA [HCTRyMeHTd  BikHo Oonomora WEIRTH
. oz ===

=
» Anrefpa ]

Mpama
@ gy=567%-73
Todka
® A=(183,3.02)
DyHKLIA
@ f(x) = xx+2

/ TepneRAMKEYIARHE NPpAME

st ~ Mapanensha npama

X C:BPEAHHHUA NEPNEHIMEYMAR

.é:’ BicekTpuca kyTa

\\_) MonApa afo giametp
LERY

f-" ANpoKcMMaLia npAMoe
C\j:- Nokye

Beoa;




" GeoGebra = E X
@ain MNpaeka Bug HanawTtyeaHHA [HCTRyMEHTW  BikHo  Jonomora YEBIATH
A i IR = === =
DREE SR NEE z
y Anrefpa [ | » Monotho &U' Ky 4]
Mpama
iy = . 0
:ouﬂ‘ay 5.67% - 7.36 q KT 3803H0T BEMHYHHH e
® A=(183,3.02
am
?’H&u';‘ 2 1 /Ei,u,maHb ah0 ADEKMHE 5
x) = xx x—
Uuena em?
@ k=567 e Mowa 4

Haxun npamai

{1,2} crucok

? g
a=p BiaHOWeHHA

F/‘ IHENEKTOR ByHELIR 1 4

6. Po3B’si3yBaHHsI piBHSHb

Posrnsnemo Buxopucranns omuii Bug - CAS, sika BUKOPUCTOBYETbCS IS
PO3B’sI3yBaHHS PIBHSHb.

o . . 2 _
Hexait notpi6HO po3B’s3aTH piBHSHHA X +2Xx-4=0

OTpumyeMo X=.

" GeoGebra TEX
©ain  Mpaeka Bup HanawmyeadHA [HeThymesTd  BikHo  Aonomora WRIRTH
0 o x=llx~
SO sl == x=I[l £ ||lan] & -
— B )
¥ Anrefpa b [ » cka | posersizam 4 | » Nonomoe [
MNpama Foze‘Azye 04He abo finkwe pieHAHE « f
~@ g:¥=567%-7.36 1 ) s i —
Touka R =45.67
xX+2x—4
~® A=(183,3.02) +
DwHKLIA 5
® f(x) =—xx+2x—4 2 |
Yucno
@ K=5.67 Salve {x=7\/5—1,x=\/_—1 N
3
3
2
1 <

Beoa:

EM B < W 1103
Takox 1151 OMIIisl 1a€ MOXKJIMBICTh OOYMCIIUTH TTOX1/1HI, UMOBIPHICTb, IHTETPa 1 T.1I.
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3po3yMisio, METOJIMKa BUKOPHCTAHHS MOKJIMBOCTEW Cepe/oBHINA 0arato B YOMY
3aJIeKUTh BiJl HAsIBHOTO yCTAaTKyBaHHA. Y BIAMOBIJHOCTI 3 PIBHEM TEXHIYHOTO
OCHAIIIEHHS] MOYKHA 3alPONIOHYBATH Pi3HI BapiaHTH:

— KOMITIOTEp-HOYTOYK 3 NPOEKTOPOM y BUYHUTENA, Y IOMY BHIAJIKy HaWO1IbII
e(heKTUBHUM OyJe BUKOPUCTAHHS UTIOCTPATUBHUX MaTepiaiiB, JEMOHCTpAIlil,
3aBJaHb Ha TOTOBUX KPECICHHSX;

— KOMIT'IOTEpHUI KJIAaC BHUKOPUCTOBYETHCS ISl 1HAMBIAYalTbHOI pOOOTH Y4HIB 3
NPaKTUYHUMHU 3aBIAaHHSAMHU (3a7adl Ha MOOYJOBY, 3aBIaHHSA MJIA JOCIIIKECHHS
TOWIO), II€ €IUHUM MOXIMBUN BapiaHT TpPU TPOBEACHHI KOHTPOJIBHUX 1
CaMOCTINHUX poOIT;

— JIOMalllHIi KOMM'IOTep MOKe OyTH BHUKOPUCTAaHO [UJIsi 1HJUBITYaJIbHOTO
HABYaHHs, IPOEKTHOI poOOTH.

7. BukopucranHs roroBUX MojeJien

3BUYAilHO, 110 BYMTENI0 HE 3aBXJIM BUCTAYUTh Yacy (Ta ¥ kBamidikalrii)
HIArOTYBaTH Ty YM 1HITY JAUHAMIYHY MOJIENb YU HABITh «apKyII-3arOTOBKY», TOMY
MU paJIuUMO CKOpUcTaTthcs Oe3komToBHUM pecypcoM GeoGebraTube, e
3HaXOJAThCS THUCAYl TOTOBUX MOJEIEM 3a TaKuMU PO3JAUIAMH IMIKIJIBHOT
MaTeMaTuKH, K «Apudmeruka», «Anredpay, «DyHkiii», «['eomerpisny», «Teopis
WMOBIpHOCTEM 1 MaTeMaThyHa CTaTUCTHKa». Mojen Opi€eHTOBaHI Ha pPIiBEHb
OCHOBHOI INKOJAM 1 iX BHUKOPUCTAaHHS Ha YpOKaX, MOYMHAIOYU 3 KypCy
apu(pMETUKH, TO3BOJISIE YCIIIIHO BUPIITYBATH 3aBIaHHS PO3BUTKY MaTEMAaTUIHOTO

MUCJIEHHS y IIKOJISPIB.
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G eQG e b rO + Marepuansbl 3arpysku Enor Cnpaeka Boitn ‘
reoMeTpHusa E‘

SeachTool::  Anymaterisltype v flicfioh eoapact v fliofioi akik
CopTuposaTh No: BaXKHOCTh
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Be- Bo
Canderka CepnuHcK leomeTpusa 10 Mos reomeTpus leomeTpus reoMeTpus Mapannenorpamm
Maprapura Jlesete: Wpuna s Esrenuit S Ljudmilla Rozdestvenskaja s Hukonait Amurpuesny s Ardashirova Elena

e

BucHosok

GeoGebra — iHTepakTMBHE TBOpYE CEpPEAOBUINE, 3aCHOBAHE Ha IPHHIUIIAX
JUHAMIYHOI T€OMETpii Ta KOMII IOTEPHOi aireOpu, MpU3HAYeHE JJII CTBOPEHHS
IHTEPAKTUBHUX KpECJIEeHb (MoOjeNield) 3 MaTeMaTUKH, IO MOENHYIOTH B c0O01
KOHCTPYIOBaHHS, MOJICJIIOBaHHS, IMHAMIYHE Bap1IOBaHHS Ta €KCIIEPUMEHT.
BukopuctanHs Ha ypoKax CEpeJOBHIN IWHAMIYHOI MaTEeMaTHKH, TaKHX SIK
GeoGebra, 3MiHIOE TpaaMIliiiHI METOJIWKH BUKJIQJaHHS, JO3BOJISIOUN ITiIBUITUTH
IHTEpPEC YYHIB JI0 MPEAMETY, TOOTO CHpPHsE KpalOMy 3aCBOEHHIO HABYAIHHOTO

Marepiany.
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Honatok. PoznaTkoBuit Mmatepian Juisi y4aCHUKIB MaiicTep-Kiacy.

MAHCTEP-KJIAC
o o EauiinoGt Iadn Te BHEYe HHA MATEMATHEH
4 JONOMOTOE NPpOTpastHore 3acoby GeoGebran
JOMI I crymenis Me7 inteni Bixopa [TacTyxa
(evamens ingopaamuxy Jewmuncene (.5.)

Tuanusz I pIpioms — e ve 0dNe T e cane.
Jpdpicme —ye JaanocremET THAND,

MeTa: OzHafiomeT 2 QYEOTOOHATEHEMG MO MIEEC S TANE
mporpameoro zacoby GeoGebra @ Towomr 20py lrmoramiimocTl Ta
MePCTIEXTHE i B30 PRHOTATGIL B OCEITHEOMY TpOLeei.

Hywe wacTo Mepef Hame IMocoTac HeobXimmeTs mobymyEaTH
rpadix abo 3poBETH KpeCTRHER A0 ©Te Peca TRRRENT Taatl, ATe Haltas
reobuxipree: zacoblE mOp pywom. B meomy Ham mormomoxorTs
MATEMATHEED IIAKETH, 4 CaMe ONEH I M0t - eolrebra,

I[eft maver abcomoTHo BezrormoEHE0 1 e peEemeHEdt Ha B aram
PIZHIC: MOE, Cepel HEC: 1 YEpaimce¥a. Geolebra mac qocrTs wepod
moxdEEocTl. [ porpaMmamoIEomie CTEOPIEATH THHAMISEI KDeCTeHELT,
TobTo BFoHyEaTE oEymo M reomeTpirmoro ob'erTa Ha xom mTepl
Ta, N0 IPH MO OFHOTO 3 eNeMEeHTIE ¥PecTeHESR IMLO TAwoM
INIEEORTECA, 20 pirasoes 2aard EMacTHEOCTL 0BT,

(reorehra Byma CTEOpEHL Mapmrcom anmap'mp:-m
Hpnrpama HATHCAHa Ha MOEL Java, momaTox marpimnse poboTy e
plzrme: omepatiiEoe: crorenta: Wirdowrs, Mae OF 2| Liv:, Android.
(e HOEEL MOMIEESCTL I OT P AVE GeoGebra:
= [ToBymoza rpadivie zamarol dyeomdi.
= [ToBvaoza pizsec: 20 130 ¥pecness.
= Bemreezsa vimede te obsmemos A E0oo: mi: MOmAT ARGOT, MEIO MR EELT,
ELTFONARECA, FIMEHELT, T AHCIIOHFEAHELT, 1HES D TYEAHE, SHAX OFRHSHELT
EFCHAYHHEalT.A.

» S HAN e HEL TOHOK T P& THEY FPHEICE.
= (CI5eE00 TOR B MATE MATEENT FIMOEID HOCTL, AECTIepeii.
= Pobora 2 Tabmeomee 1 asdmards.

INaverleorebpacramyre men 2 o lIOfEHOTO cARTY.

1.

IMPAKTHYHA POEOTA

IloeToprcre ipagrota Texroxs Dezmeys mpr pobom 2

FONIT B TEDOM.

2.
11
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3

4

5]

&)
T

SHaftomeTEo 3 irepdeicom Geolrebra

Crgyra mezoo.

Ilartems iscTpymesTiE . [[1ona ¥IATAHER 0 TD R THEDY E
TMPAEOMY FICKEEOMY ¥y TEY ¥HOIDEL, Dy Ts Bimepecri pogarso e
IHC TP ¥ MEECTEL.

Tlaxems ob'cxrie. B [Tamem ob'crrie 2imobpakan The A EEemeEd
amircd 1 dyroani. 3arieTs iMeH 3MOREEC: TYVT Bigobpakar Tho R
i zraze . Jnx roro, wob mobasrrrdoprymy &
CHMECTEHOMY EHTILRL, TIOTRI0 R0 0yye ¥ITareny e 1o FOH
TIPABCE ¥EOTIEOE MELO.

Fromat «Cracyearees 1 ¢Iloemopyre:.

Pamox seemerec. e ocHoEREDT 150 TD yMEHT nps pobom £
mporpand reolrebra, T¥T EECIATEC X ¥oMARGTH 1 dio Py,
TATAOTEC A THATSFELT TMIHEED .

Fromea «Cromeor womazgrs .

Pobaora obranTs.

TIPHEILA JH 3ACTO CYBAHHA IIPOTPAMH JHHAMIYHOD
MATEMATHKH GEOQOCEBRA HA FPOKAX MATEMATHEH.

1.

JFamadwamobymoEy.

Tlabymyemo TPy THED, ¥OpEHC TV SFCE TeO[=NMOk IO PIEHICTS
METLARE 1 EMCOTH, TPOESME I 00 HOTO OCHOEH,

.//l

I3 AOMOMOTON IHCTPYMEHTY ELADLIOY, DYEyemMo OCHOEY
Tpogrrroa: A

® |[za pmomomMorON  IHCTPYMEHTY

THAXOFIONG To=y Memasee

cepemEHa  EINpIZHA

7 Tore M EVTHORMNEMO TeDTIREQERGYTLAD | 1HCTEYMEHT
* T8 PIE FFL Y TLIP A TCDAMA]
A Ha IEPTMENRHEYTLIp]l AOEIMEHC EHOMpasMo Towmy o
.A o | (iEcTpyMerT Tomora Ha ob'exTl)
_‘_' TEMHYEMO TOWH &, D 10 2a QOIMOMOTOR IHCTPYMEHTY
. B aTATO¥YTHEY, OTpEMATE TPERyTEEDR A EC
&
2. Crmocrepexepoa, xovo s repii exorepanrar 1
O C IO EHHE.

Ilper erEeersd Temer  «CyMa ¥FTIE TPEMYTHERAS — FHEAM
MpOMOHYETECR MOJRNE TPHEYTHRGEA, JODPMY MWOTO EOHE MOXFTE
IMIHEIEATH, IePeMILYESH 34 ZOMOMOTOR < MEEE: HOTO Be [ IUEEEL,
EeTEHEA FYTIE TpE LECTY ZMIHENETHE 1% TECA™ISEELT Yol 2AHOCATE I0
Tabmag, obpaoE¥IOTE CVMY 1 TPICCOMATE I0 EHCHOEEY, LU0 CWMAa KV TE
By - 9o To TPERFTERRGA IAEMTEH gopiemsos 1207,

3. ITobymoranparreyDoma, rEanpara.
Bldirtpa.em B AT A TOXyTEED: - TTp A FOTE HECGT Earammm Brazyemo
¥IME¥ICTE Eepuns 4. IvnHEe Mo HoTo ¥Omp, TOATHCH B PIFE,
OO DIHHATH TOHOK.

4, TTobymora ob’cvmmoiszomeni
EBxbrpacio monoTeo 3 (Brer-311), & avonny moseno 2 mobymoeazci
dirypr o 2 HOBOI OTDIOMATE, HATIDEETAN, IODAMITY, E OCHOEL A0l
TedETE ¥EagpaT. Ao za ¥MoEomD zamato Ham noTplbeH mepepls, TO
#oro BympeMo 32 M0 O MOTOE IHOTR M HT: B AT A0 THED.

£, TTobymora rpadica byl ]
EBzememo £ cTpoyy eRomy doprymy dyvrooai y=u+ 24
SHAFe MO TOTIE e PeTHEY 2 OC ANEL.  TAEHNO TO T Ha ITe e THEL
INIEEOEMO I SHATSEHECT Ha 1M A Ta sHa=e nEct. [obymyemo goTirsny oo
uporo rpadiva. Bropromeemo inorpymasr [ omeme [ HATHMAo MO Ha
moTpibEy Towky 1Ha rpadiy). BroHatoom 17T Hax iy npamtoi 3a
TOTIOMOTOH ELTIIOELTHOT O IHC TRV TR HTY.

6. Poix’myraom pisnas
BrosopreTasmo myeeeT merms Brgn-CEA . Bregemo plescreso x +2x-
4=0.
HaTrexas moxa rromoy x= 1 basronn pezyie TaT oo .
I OToR mas MOMIEELCTE O =EoECTE IO LTEL, FMOEIDE0CTE, LETe T [aEl 1
T. BHxopHCTAHHA I'0 T0 B MICIEESL
Fatn — eimyep pere — Pobowmdt omin - material-a. ¢IlepeTeope s
rpadiva dyroodis . Jocmmeere, o7 2a J0moMOT 0K IHC TPV MEHTY Dirveoy
IMIEG0E TEC A EXE UG T padira dvEeTni.

Ilopama: M™MomHa CHODPHCTATHCR —DeIXOWTORICEOM  pecypoom
GeolebraTube, ge HAXOXSITECA THOSSL TOTOEIC: MOTETRH 24 TAKFNE
DOEINAME NOAMEHO] MaTeMaTIoE, A «dprdmerroas, sAmmebpas,
gdyroanty, «leomerpirs, «Teoplt FMOEIpHOCTEH 1 MAaTeMATEIHA
ocTaTHoTHEA: . Momem opleHTORATD Ha DIEeHE OCHOEHOL Dnoom 1 D
EHFODHOTAHEA Ha FPOYaK, 00 YEHHAB S 2 Koy A B ie TR, BoIEQILE
VCIOIES EMPIUOFEATH SAETARHA POZEHTYY MATEMATHHHOTO MEC T HET ¥
LOTADIE.

Buouorox

(raorebra — INTePAKTHEHS TECDWE CepemoEIIle, JACHIEAHS Ha
TPHEIEITAY  SHHAMIMHOI TeoMeTpll Ta oM BTepmHol amrebpr
MPIGHATSEH: ANA CTEOPEHHT IHTEDANTHEHIC FPecTeH: |[MOmemei) 2
MATEMATHHI, L0 OSMHYIOTE E 0001 ¥OHCTD VIO ARECL, MOMRTEIE AHES,
IEECANOTOLS EADIFEARELT Ta eXOTIe[HMSET.

BryoproTarma  Ha  YpO¥aX | CepemoERMIMA  MEEANONEOL
maTemaTrnE ecrebra, nOiEos TpPATROOIED MeTONEIE EHRIIATATECT,
OOZEOTLAE SH TAMEHIAETE IHTepec VUHIE 40 IpemmeTy, TobTo cItprae
¥PATUOMY TACEOEHEE HAEYATRHOTO MATepLlamy.
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