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Pignencoxuil deporcasnuii cymanimapnuil ynigepcumem

AHoTauifa. Mera myOumikaiii — BCTAHOBUTH €(EKTHBHICTh BUKOPHUCTAHHS MPOTPAMHOTO 3aco0y
GRAN 3 MeToro opMyBaHHS KIFOYOBUX KOMITIETEHTHOCTEH 3 MaTEMATHKU

KuarouoBi cioBa: nporpamuuii 3acid GRAN, iHTerpoBaHi ypoku, KOMIETEHTHOCTI 3 MATEMaTHKH

Antoniuk M., Svyrydiuk D. Using gran software in integrated mathematics and computer
science lessons

Abstract. The purpose of the publication is to establish the effectiveness of using the GRAN software
tool for the purpose of forming key competencies in mathematics

Key words: GRAN software, integrated lessons, competences in mathematics

[HTerpoBani ypoku Jal0Th MOKIMBICTb IUTICHO 1 BCEOIYHO BUKOPUCTOBYBATH 3HAHHS 3 PI3HUX
npeameTiB. B 3aiekHOCTI Bil METH YPOKY BH3HAUYA€EMO OCHOBHMU MpeaMeT, 3 (OpMyBaHHIM
MPEAMETHOI KOMIIETCHTHOCTI, Ta JONOMDKHHMH $K 3aci0 ¢(opMyBaHHS I[HMX Ta KJIFOYOBHUX
KOMIIETCHTHOCTEM.

Jlirodi miApyYHUKH 3 MATEMaTHUKH Jal0Th MOXIIUBICTh PO3B’SI3yBaTH 3a/]a4i y Pi3HHUX Tary3sx,
PI3HUX KHUTTEBHX CHUTYaIlisX, IO MependaueHo mporpamoro 3a1isd (GopMyBaHHS HACKPI3HHUX JIiHIN
KIIOYOBUX KoMmeTeHTHocTell. Taki pyOpuku sk «Y4uMocs 3acTOCOBYBaTH MaTeMaTHUKY»,
«/Apyxumo 3 komm’rorepom», «KuTreBa mMaremMaTHka» 1 T.I. JO3BOJSIIOTh BUKOHATHU 3aBIaHHS
nependayveHi MporpaMor0 3 MaTeMaTHKH, a CaMe BUITYCKHUK «...pPO3IMI3HAE KUTTEBI UM MPEAMETHI
CUTyallil sK 3ajavi, II0 MOXXHAa pO3B’SI3aTH MaTEeMATHUYHHMHU MeTojamu; (opMmymoe ix
MaTeMaTUYHOIO MOBOIO Ta PO3B’S3y€, BUKOPHUCTOBYIOUM MaTeMaTHMYHI KOMIETEHTHOCTI, OLIHIOE
NoXMOKy OOYHMCIIEHb Ta IHTEPIPETyE OTpPUMaHI pe3yJbTaTH 3 ypaxyBaHHSIM KOHKPETHHX YMOB,
3MICTY Ta L€ npeameTa OCHIIKEHHS; 3aCTOCOBYE MAaTeMaTH4HI MOJENl IpU BUBYEHHI
npupogHnYnX ((i3uka, acTpoHOMis, reorpadis, eKOHOMIKa, XiMist, 010JI0Tis) Ta IHITUX HaBYAIBHUX

npeaMeriB...» [3, c. 2].
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HaBuaHHs 32 HACKPI3HUMHU JIHISIMH Pealli3y€eThCs Yepe3 OpraHi3alliro HaB4aHHs Ta 4yepe3 0a30Bi
HaBUaJbHI IpeaAMETH [3].

[aTerpoBani ypokM MaTeMaTUKd 3 1HQOPMATHUKOIO MJal0Th MOXKJIMBICTH pealli3oByBaTH
MOXKJIUBOCTI 1H(OPMATUKH Ha YpOKaX 3 MaTeMaTUKHU. TakuM YMHOM, BUMUTENh MOKA3ye MITAM SK
3a/a4l MiJBUIICHOI CKJIAJHOCTI Ta XKUTTEBI 3a/layl MOXHA JIETKO PO3B’S3yBaTH BUKOPHCTOBYIOUH
IKT.

Buxopucranas nporpamuux 3aco0iB GRAN 1, GRAN 2D, GRAN 3D, DG, AGrapher,
GeoGebra miaBuilye epeKTUBHICTh MPOBEACHHS YPOKIB 3 MaTeMaTuku y crapuriil mkom [3]. L
3aco0M JO3BOJISIIOTH: CIIPOCTUTH PO3B’A3yBaHHS PiBHSHB, HEPIBHOCTEH Ta iX CHCTEM; PO3B’sI3yBaTH
3a/a4i Ha MOOYI0BY; 300pakaTH Ta 6aUUTH IPOCTOPOBI PIrypH Yy TPUBUMIPHOMY MPOCTOPI 3aBASIKU
JMHAMIYHAM MOJIMBOCTSIM TIPOTpaM; PO3B’S3yBaTH 3a/la4i OCHOB MAaTEMAaTUYHOTO aHANi3y TOIIO.
CucrtemaTuyHe 3ay4yeHHs YYHIB JI0 Pi3HUX BHJIB AISIIBHOCTI MIABHIIUTH IX 1HTEPEC Ta aKTyalliye
3HaHHS 3 MaTeMaTUKU Ta 1HQOPMATHKH Ta chOpMye BMIHHS KOPHUCHO 3aCTOCOBYBAaTH OTpUMaHi
3HAHHA y pealbHUX CUTYyaIlIsiX.

HaBenemo mpukinan 3actocyBanHs mporpamHoro 3aco0y GRAN 3D o po3B’s3yBaHHS
MaTeMaTHYHUX 331124 [2].

I3 mocyauHy, mo mMae GpopMy KOHyca 3 BUCOTOIO 4 CM 1 AiaMeTpoM OCHOBH 6 CM, HallOBHEHOT
710 KpaiB BOJOI0, NIEPESIWIH BOAY B MOCYUHY, 10 Mae GpopMmy nuiainapa. Jliamerp oCHOBH LUIIIHApa
NopiBHIOE 4 cM. SIkoro Mae OyTH HalMEHINIa BUCOTA IWJIIHAPUYHOI MOCYIWHU, 1II00 BOJA 3 HEl HE
BrutrBajacs [1]?

Amnani3 3a7adi. SKio BMiCT KOHyca Ma€ BMICTUTHUCS B MICT IIHIIIHApPA, TO 00’ €M KOHycCa Mae
JIOPIBHIOBATH 00’ €My ITWITiHApPA. A Maroun 00’ €M IUITiHApA 1 Horo paiyc, MU 3Hal1eMO HOTO BUCOTY.

Po3B’si3anHs. 3a maHuMm enemMeHTaMu KoHyca Oymyemo y mporpami GRAN 3D konyc,

&

BUKOPUCTOBYIOUN (DYHKITIOHATBHY KJIaBilly — «CTBOpEHHSI 6a30BOTO MPOCTOPOBOTO 00’ EKTAN:

H=4CM,R=§=3CM.
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Qaiin  O6'exr  3obpawenna Obuncnenna Onepayii  Hanarogsenna [Jonomora
hed @ | Egidzsass 8a
+ 10888 Gy @EEHFE QAR

- MNepenik of'exTiE:
F. “OHYC

#ApakTEpHCTHEN O6'ERTa:

K.onye (MosepsHA afepTanya)
Mirk=0
M a=4

KineKICTE BEPLWMH [BY3NiE]: 260
O6'era: 37.7067 kyd. oa.
Mnowa nosepxHi: 471239 ke on.

Puc. 1. Ilobyoosa xonyca 6 npocpami GRAN 3D

B xapakrepuctukax o0’exra BkazaHo 00’eM 1 mmomty nosepxHi konyca. Omke, Viguyca =

N |

37,7067 ky6. ox. ITobyayemo LuIiHAp 3 TAKMM CaMUM 00’ €MOM 1 pajiilycoM OCHOBH R = — = 2 cm

+
+
™

3a JIOMOMOT0I0 (PYHKITIOHATBHOI KJIaBiIIi — «BIZICTaHI MK IBOMa TOYKAMIY 1 3HAHIEMO BUCOTY

UTIHApA.

®aiin  O6'ekt  3obpawenna  O6uncnenna  Onepauii  Hanarogwenna  [Jonomora
hed @ | 5Lt s% & s
P GASE s LB Ay | BEEEEIAEQ

- Mepenik. o6'ekTiE:

1. Konyc
22 Ui ]

AAPAKTEPMUCTHEM O EKTa

L uniHap [MosepsHA obepTaHHs)
Miri=0

KinekicTe BEpLUMH [BY3niE]: 260
Od'ert 37.7067 kyd. oo,
Maowa nosepxui; 37.7067 ke. oo,

BiacTaHE Mi TouKAR

Puc.2. Ilobyoosa yuninopa 6 npoepami GRAN 3D

Takum 4MHOM Y 3BITi BHJIHO, 110 BUCOTa muIiHapa aopiBHIOE 3,0006 cM 1 11e € HAMMEHIIIO

BHCOTOIO, TII00 BOJIA 3 IWTIHIPUIHOT POPMH HE BUITMBAIIACK.
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OTxe, BUKOPUCTAHHS NPOrpaMHUX 3aC001B J03BOJISE PO3B’sI3yBaTH JjaHi 331a4i, HaBiTh, YYHAM
3 TIOYaTKOBUM 1 CEpeJHIM pPIBHSAMHM 3HaHb, PO3B’SI3yBaHHS SAKUX CTUMYJIOE IX Mi3HABaJbHY

AKTUBHICTb.
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