ISSN: 2076-8184. [ndopmaniiiHi TexHOIOTI 1 3aco0u HaBYaHH:, 2017, Tom 61, Ne5.

YK [378.091.33-057.86:51]:004

Ocanua Karepuna IlerpiBna

JIOTICHT, KaHUIAT NeIarorivHuX HayK, TOIEeHT Kadenpu iHpopMaTHKH 1 KiOEpHETUKH
MeniTonoNbChKUH IepKaBHAUN NeIaroriYHuid yHIBEpCUTET iMeHi bornana XMenbpHUIBKOTO,
M. Menitonoins, Ykpaina

ORCID ID 0000-0003-0653-6423

okp@mdpu.org.ua

TBIOTOPCHKHWI CYITPOBIJ HABUAHHS MATEMATHUKHA 3ACOBAMU
THOOPMAIIMHO-KOMYHIKAIIMHUX TEXHOJIOT'TA

AHoTanmis. Y crarTi BHCBITJICHO IiSUIBHICTH THIOTOpAa Yy IIpOLECi CYNPOBOAY HaBYaHHS
MaTeMaTUKH Ha OCHOBI BHUKOPHUCTaHHS iH(opMauiiHo-KoMyHikauiiHux TtexHonoriii (IKT).
ABTOpOM IIpOaHANIi30BaHO HasBHI [HTepHET-pecypcu 1 MOOUIbHI JOAATKH 3 MaTeMaTHKH, SIKi
Ki1acudikoBaHo 3a iX (YHKIIOHAJHHUM NPU3HAYCHHSIM Ha IPYNU: CUCTEMH MAacOBHX BiIKPUTHX
KypciB, u1aTopMu ISl aJalITHBHOTO HABYAHHS, Bi/leO-KaHaIN, MaTEMaTH4HI OHJIAHH TPEHaXKepH,
OHJIAlH 3aBIaHHs, MaTEeMAaTHUHI ITpH, MaTEeMaTHUYHI MMOPTaJH, OHJIAWH MIaTGopMu, MaTeMaTHIHI
CalTH, MaTeMaTHUYHI OHJIAWH CepeJOBUINA, MaTeMaTHYHI CEpBiCH, MOOUIbHI MOMATKH 3
MaTeMaTHKH (TpeHaXepHu, IirpH, TeHEepaTOpu MPUKIAJIB, MPOTPAMH-TIOMIYHAKH, HaBYaIbHI
KOMIUIEKCH, KaJIbKYJIATOpH). BidmoBigHo no BikoBuX Kareropiii ThioTopanTiB IKT 3 MaTtemaTnku
YMOBHO TOJIJIGHO HA TPH TPYNU: A MOJIOJIINX UIKOJISIPIB, YYHIB CEPEAHBOI MIKOJNK Ta
CTapIIOKJIACHUKIB. 3JiHCHEHO KOPOTKHH OMUC OCHOBHUX 3aCO0iB IKT 3 HaBYAHHS MAaTEMaTHKH.
[onano anropuT™ OOYIOBH THIOTOPCHKOTO 3aHATTS 3 TX BUKOPHCTAHHSM.

KaouoBi cioBa: ThroTOp; MareMaTHwKa; iH(GOpMAaIiHO-KOMYHIKaLIHHI TEXHOJOTl; pecypcH
InTepHeTy; MOOLTBHI OAATKY.

1. BCTYII

IMocTanoBka mpoOJjemu. MaTemarnka y IIKOJI 9acTO € OJHHUM 13 CKIQIHUX IS
3aCBOEHHS MIPEAMETIB JiJIs1 YUHIB. YacTo BOHM HE B 3M031 Ha BUCOKOMY 1 HaBITh JOCTaTHHOMY
piBHI OnaHyBaTH MaTeMaTH4YHI 3HAHHA i yMiHHS, €(EKTUBHO 3aCBOITH CIIOCOOM PO3B’s3aHHS
MaTeMaTUYHUX TPUKIAIIB 1 BMOpaB, a TaKOXX HE MOXYTh CAMOCTIMHO MIiATOTYBaTHCS 10
KOHTpoJbHOI podoTH, JAITA un 3HO 3 matemaruku. Tpaauuiline po3B’si3aHHs 1i€l npobiaeMu
OaTbku OadaTh y TOMY, 00 CKOPHUCTATHUCA TIOCIYyraMH PEMETHTOpa, IO Yy OLIBIIOCTI
BUIA/IKIB HE TIOCUTH €(PEKTUBHO CIIpUs€ 11 pO3B’A3aHHIO. AJ)KE OCHOBHA METa PEreTUTOpa —
HaBUATH a00 WiATATHYTH y4YHS 3 [EBHOrO MpeAMeTy. Moro mociyramu Haifdacrimie
KOPHUCTYIOTHCSI YYHI 3 METOIO IMATOTOBKH /O BCTYITHHX ICIUTIB JO BHIIOTO HABYAILHOTO
3aknamy abo Ui TIABUINEHHS PIBHS BOJIOMIHHS TIPEAMETOM. PemneTutrop mpoBOIUTH
J0JaTKOBl (1HIMBIAYyallbHI) 3aHSATTS, JONOMAararo4u 3acBOiTW HeoOXimHi 3HaHHA. I[IpoTe y
po0OTi 3 NITPMHU MIKUIBHOTO BIKY 1HOJI MOTPIOHWHN THINHM MiIX1a y HABYaHHI MaTEMaTHKH. Ix
noTpiOHO TEepeKOHaTH, IO MaTeMaTHKa € I[IKaBUM, 3aXOIUTIOI0OYUM 1 KOPHUCHUM Y
MOBCAKACHHOMY HUTTI MPEAMETOM, 3 OCOOJIMBOIO PETENBHICTIO 3’SCYyBaTH HAOYTHUH YYHEM
JOCBiJI, y YOMYy caMme MOTpiOHA JOmoMora i SKMMH HUISXaMu 11 Kpamie 3aiiicHuTh. Taxi
GyHKIIIT BUKOHYE TBIOTOD, SIKMH 3a0e3reuye po3poOKy 1 CYNMpOBiJ 1HIAWBIIYAIbHUX OCBITHIX
nporpaM Y4YHIB, OpraHi3ye NpoIeC IHIWBIAyalbHOI POOOTH 3 YYHSIMHU 3 BHSIBICHHS,
dbopMyBaHHS 1 PO3BUTKY iX Mi3HABAJLHHUX 1HTEPECIB, CYMPOBOKYE Mporiec (GopMyBaHHS iX
ocobuctocTi (momomarae iM posibparucs B ycIlixax, HeBAadax, c(OpPMYIIOBaTH OCOOHUCTE
3aMOBJICHHsI 70 TPOIECY HaBYaHHS, BUOYAYBaTH IIili HA MalOyTHE), KOOPAMHYE IOIIYK
iH(popMarii yunsmu Juist camoocsitH [1, c. 3].
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VY mporeci CynpoBoAy THIOTOP Ma€ 3alpolOHYBaTH THIOTOPAHTY BapiaHTU HaBYaHHS
MaTeMaTHKH, s 4YOro BiH 3IIHCHIOE TIOMIYK OCBITHIX pecypciB sl CTBOPEHHS
IHIMBIyaIbHOI OCBITHBOI MPOTPaMHU 1 MPOMOHYE X mifgomuHoMy. OJHUMHU 3 TAKUX PECYPCIB
MOXYTh OyTu [HTEpHET-pecypcH Ta MOOUIbHI JI0JATKH, 32 JIOTIOMOTOIO SIKUX THIOTOP MOXE
YPI3HOMAHITHUTH CBOi 3aHATTSA 1 CHOPHUSATH CaMOCTIMHIA poOOTI THIOTOpPAHTa 3 METOIO
HarnpalfoBaHHs MOTPIOHNX HOMY MaTEeMaTUYHHUX YMiHb 1 HABUYOK.

AHami3 ocraHHiX JochailkeHb i myOuaikaumiii. [Ipobrmema momyky 1UIAXiB
YIOCKOHAJIEHHS MaTeMaTHYHOI MIATOTOBKH INKOJAPIB 3a JIOMOMOroio iHdopmariiiHo-
koMyHikariaux Texrosorid (IKT) gocnimxyBamacs €. @. Binanuenkom, M. 1. Kangakowm,
B. B. Kopoascekum, T. I'. Kpamapenko,T. O.Omiitauk, C. O. Cemepikoum, C. B. [lokamok
ta iH. 3okpema, M. I. JKannmak Haromomrye, mo «BrmpoBakeHHs 3aco0iB cydacHux IKT B
HABYAJILHUN TMPOLIEC Ja€ MOXJIMBICTh 3HAYHO IMOCHIIMTH 3B S30K 3MICTy HaBYaHHS 3
MOBCSKACHHUM JKUTTAM, HaJaTH pe3ylbTaTaM HaBYaHHS MPAKTUYHOI 3HAYUMOCTI,
3aCTOCOBHOCTI [0 PO3B’SI3yBaHHS MOBCAKIEGHHHX JKUTTEBUX MpoOJIeM, 3a70BOJICHHS
MPaKTUYHUX TOTpeO, M0 € OJHUM 13 acMeKTiB TyMaHiTapuzailii ocBitu» [2]. Te, mro
Bukopuctanus cydyacHux IKT y HaBuanbHOMY Ipolieci BIUIMBaE Ha MO0 TyMaHi3aliio, TaKoX
3azHavyae €. @. BiHHMYEHKO, HATrOJOMIYIOYH, IO 1€ TAKOXK CHpHsie HOro IHTeHCHQIKarlii,
HiABUIIEHHIO €(EKTUBHOCTI Ta HaJIaHHIO NMPAKTHUYHOI 3HAYUMOCTI pe3ysIbTaTaM HaBYaHHSA [3,
c. 11]. T. O. Omiitnuk Haronomrye Ha Tomy, 10 IKT, 30kpeMa makeTu KoM I0TepHOi anreOpu
ta auHamigHoi reometpii (Derive, GRAN, DG ToImio) crnpusitoTh PO3BUTKY KPUTHYHOTO
MUCJIEHHS, (POPMYIOUH 3/IaTHICTH 10 BCEOIYHOTO TNIMOMHHOTO aHAJi3y Ta OCMHUCIIEHHS HOBOTO
Mmarepiany, 10 BHSBIEHHS BHYTPIIIHIX OCOOMMBOCTEH 1 NPUYMH PI3HOMAHITHHUX SIBHIL;
pPO3BHBAIOYM BIJKPUTICTH MO0 HOBUX BIJIOMOCTEH Ta HENMPHUHHATTA Ha Bipy (akTiB 3a
0e3mocepeIHbOT0 CpUiMaHHs, HABUYKU TOIIYKY HECTAHAAPTHUX CHOCOOIB pO3B’sI3yBaHHS
MOCTAaBJICHUX 3aBJIaHb M MIPUIHATTS PIlICHb, YMIHHS PO3YMHOTO BHOOPY MK KOHKYPYIOUHMH
imesMu Ta HOpMyBaHHIO OPUTIHATBHUX TYMOK TOIIO [4].

Y HaBuanbHOMY TOCIOHHMKY [5] aBTOpM MOMAaOTh METOAMYHI PEKOMEHJAIlii 00
BUKOPUCTaHHS y HAaBYaHHI MaTE€MaTUKHM TaKuX 1H(OpMAIiifHO-KOMYHIKAI[iHHUX 3acOo0iB SIK
MPOrpaMHO-METOIMYHI KOMIUIekcn «Martematuka, S5 kimac» Ta «TepM», 06i0mioTeku
eIeKTPOHHOI HAOYHOCTI «Anrebpa, 7-9 kmac» Ta «['eomerpis, 7-9 kmac», memaroriyi
nporpamHi 3acobu «Anrebpa, 11 kmac», GRANI1 Tta «['eomerpis, 11 kmac», auHamidHa
reomeTrpisi GRAN-2D, GRAN-3D, a Takox TUCTaHIIHI TEXHOJIOTii Ta MEPEeXHI CHCTEMH
KOMIT’ FOTEPHOI MaTEMATHKH.

AHani3 HayKOBHX Tpalb II0Ka3aB, IO AacleKTH ThIOTOPCHKOTO CYIMPOBOIY
CTapIIOKJIACHUKIB Ha Yypokax warematuku po3nimas [ B. ®ydauve [6], musaxu
3a0e3mevYeHHs 1HIMBIIyalIbHOI OCBITHROT TPAEKTOPIi y MaTeMaTH4HIN OCBITI aHamizyBanu JI.
0. Vpazaera ta T. B. IlixoriHa, mpoOiieMy 3HA4YyHIOCTI THIOTOPCHKOTO CYIPOBOJY B
iHopMariifHO-KOMyHiKariitHOMy TipocTopi gociimxyBamu T. O. Ky3emina 1 [. M. CemenoBa
[7].

VY crarti [8] Oyn0 3anmponOHOBAHO KOMIUIEKC 1H(POPMAIIHO-KOMYHIKAI[IHHUX 3ac001B
JUISL KOSKHOTO 3 OCHOBHHX €TalliB TEXHOJIOTI] TRIOTOPCHKOTO CYMPOBOJY, a CaMe MpOrpamu Ta
pecypcH Juisl OHJIalH TeCTyBaHHSI, KOHCTPYKTOPH TECTiB, MPOTrpaMHi 3acO0U 1Ji MPOBEACHHS
«MO3KOBHX INTYpMiB» (OHJAaWH MOIIKH, 1HTEJIEKT-KapTH), CUCTEMH YIPaBIIHHA LUISIMH Ta
3aBAaHHSAMU  (TUTAaHYBaJbHUKHW, KaJCHIApl, OpraHai3epu), IOIIYKOBI 1HCTPYMEHTH,
arperatopu iHQopmariii, cxoBuma rpagiuHux 1 BizeoMarepianiB, MPOrpaMu 1 cepBicu JUis
CTBOpPEHHSI MYJIbTUMEIIHHOTO KOHTEHTY Ta €JIEKTPOHHUX HAaBYAJIIbHUX MaTepialliB, IporpaMu
JUIs CTBOpeHHA mopTdoiio (odicHi mporpamu, CEepBiCH CTBOpEHHS NOpTdOIio, ceppicH
CTBOPEHHS €JIEKTPOHHUX KHHUT) TOILIO.
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[Ipore y HaykoBii AyMill HE JOCTaTHHO BHCBITICHO THTAHHSI BUKOPUCTaHHS
MaTeMaTHYHUX 1H(QOPMaLiHHO-KOMYHIKAI[IHHUX TEXHOJIOTIH y poOOTi ThIOTOpa 3 IITHbMHU
IIKUTBHOTO BIKY.

Mera crarti. MeTolo crarTi € 3miiicHeHHs aHami3y 3aco0iB  iHdopmariifHo-
KOMYHIKAI[IHHUX TEXHOJIOTIA MaTeMaTUYHOTO CHPSMYBaHHS, 30KpeMa pecypciB Mepexi
IuTepHeT Ta MOOUIBHUX MJOAATKIB, MAJIsi Opraizaiii ThIOTOPCHKOTO CYIpPOBONLY IiTel
IIKUTBHOTO BIKY.

2. TEOPETUYHI OCHOBU JOCJIIKEHHA

[Ti THIOTOPCHKUM CYMPOBOAOM PO3YMIIOTh MEAAroriyHy AiSUTBHICTD 3 1HAWBITyasTi3arii
HaBYaHHS, CIPSMOBAHY Ha BHUSBJIECHHS 1 pPO3BUTOK OCBITHIX MOTHBIB Ta 1HTEPECiB
THIOTOPAHTIB, TMOIIYK OCBITHIX PECYPCIB JJIsI CTBOPEHHS 1HAMBIyadbHOI OCBITHBOI MPOTPaMHU,
Ha poOOTY 3 OCBITHIM 3aMOBJICHHSM, (pOpMyBaHHS HaBYAIBHOI i OCBITHBOI peduiekcii Toro,
XTO HaBYaeThbeA [9, ¢. 240].

THIOTOPCHKHIA CYITPOBIJ] BKIIOUAE OCBITHIO, COLIATIbHY Ta MCUXOJIOTIYHY MisIIBHICTD, 1110
CIpsIMOBaHa Ha HAaBYaHHA, KOHTPOJIb, AOMOMOTY, KOPUTYBAaHHS, aJaNTallilo ThIOTOPAHTIB Y
JOCATHEHH1 HUMH X 3aIlJIJaHOBAaHUX OCBITHIX Isied. ThI0TOp omomarae yuHeBi BU3HAUUTHUCS
3 ynmoaoOaHHSMH, 3 HANPSIMKOM TBOpUYOi a00 MOCTIAHHUIIBKOI ISUIBHOCTI, CIPaBJISATUCS 3
TPYAHOILAMH B MIPOIIECi OTPUMAHHs OCBITH. I, HaliroIOBHIIIE, BiH OPraHi30Bye MaKCUMAaJIbHO
KOM(OPTHI YMOBH JIJIs1 peai3allii OCBITHHOTO 3alUTy ThIOTOPAHTA SIK OCOOMCTOCTI.

s uporo, sk 3a3Hayae E. O’bpaiiaHT, ThIOTOp Ma€ BUKOHYBAaTH TPU OCHOBHI IpaBHJIa
ThtoTOpHUHTY [10, c. 13-24].

1. «Pobu nepmuit Kpok». [1oTpiOHO BU3HAYUTH AOCBIA MiJOMIYHOTO 1 IPUYUHU HOTO HE
yCHixy, 3’sCyBaTH HOro CTWJIb HaBYAHHS, ITUTl, CHJIBHI 1 CTa0Ki CTOPOHH, 1HTEPECH, CTHUIIb
MUCIICHHSI, MOTHBAIliIO0 0 HaB4YaHHS Towo. L{e 1ormomMoxke BCTAaHOBUTH OCOOMCTUN KOHTAKT 3
YYHEM 1 HAaMITUTH €()EeKTUBHI CTUMYIIH 1 MAXOAM 10 pOOOTH 3 HUM.

2. «3aBoroiiTe OBIpY, MOTIM ciiyxaiiTe». [losICHUBIIM, Y YOMY TOJIATAE POIb THIOTOPA,
PO3MOBIBIIM YYHIO PO, T€, II0 B IIKOJI CAMOMY 3/aBajloCsl CKJIaJHUM, THIOTOP Ja€ Homy
3pO3yMITH, 10 BiH Ha Horo Ooli: CHiBYyBae HOro TpyAHOILAM, paji€ pa3oM 3 HUM HOTO
nepemMoraM, CIUTIKYEThCS K 3 PIBHUM, HaJlaloud BUOIp Ta CIPUIMAIOYu KPUTHKY.

3. «HaBoabTe Moctu». Ilicis 3°sicyBaHHS, y IKOMY MPEAMET] MiJOMIYHUNA OPIEHTYEThCS
Kpalie Ta 110 Horo 1iKaBUTh, THIOTOPY JAOLULUIBHO MOYMHATU 3aHATTA 3 LIbOTO, MPOKJIalalouu
MICTOYOK BiJ] 3HAHHOMOTO 1 JIETKOTO JI0 HEBIJIOMOTO 1 CKJIAJTHOTO.

CtocoBHO 3aHATh 3 MaremaTuku E. O’bpailanT paguTh HJOTpUMYBATUCA TaKUX MPABUI
[10, c. 49-50].

1. 3acrokoriiTe CTpaxu y4HIB 1 pO3MOBIIANTE, K JIIOOUTE MAaTEMAaTHKY caMmi.

2. He xamiiite yacy Ha Te, 11100 po3iOpaTucs, 1o BXKe 3HA€ YUCHb, a 3 YUM HoMy Tpeba
JIOTIOMOT TH.

3. 3’scyiite, MO WOTO IIKaBUTh, 1 MOOynyiTe Ha 1mboMy 3aHATTS. [lpumaymaiite, sk
BUKOPUCTOBYBaTHM B HHMX IIOCHJIAHHS O JITEPAaTypHUX TBOPIB, KOMII IOTEPHUX irop,
aBTOMOO1TIB, apXITEKTYPH, MY3UKH 1 T. 1.

4. 3a meprioi-mnmoi MOMXIJIUBOCTI HamaralTecsl MOSCHSATH Marepian 3a JOIMOMOTOI0
KIHECTETUYHHX MTPUHOMIB — uepe3 Jii ¥ BiIUyTHI MPUKITAIN.

5. 3a HeoOXIJHOCTI BUKOPUCTOBYHTE MpUioMU OOpOTHOM 3 XBHIIIOBAHHSM Ha 3Pa30K
rMMOOKOro AWXaHHs 1 (PI3MYHUX BIpaB, AK€ CHIBHHM XKaX BHMHUKAE Ti 30HH MO3KY, SKI
BUKOPHUCTOBYIOTBCS /ISl PO3B’ SI3aHHS MAaTEeMaTUIHUX 3a]1a4.

OCHOBHMM 3aBJaHHSIM THIOTOPCHKOTO CYMPOBOJY Yy MAaT€MaTHYHIN OCBITI € pO3poOKa
pa3oM i3 THIOTOPAHTOM IHJOWBIAyaJbHOI OCBITHBOI MPOTrpaMu 3  yAOCKOHAJICHHS
MaTEeMaTUYHUX KOMIIETEHTHOCTEH Ta il yTOYHEHHS y BUTJIAJI 1HIWBIIYaJdbHOTO OCBITHBOTO
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MapuipyTy. 3aBJIaHHS THIOTOpPA Y IIbOMY IMPOIIEC] MOJSATAE Y TOMY, 1100 3pOOUTH THIOTOpPAHTa
MaKCHMaJdbHO CaMOCTIHHM, alié MpPH IbOMY KOHTPOJIHOBAHHM CYO €KTOM Yy TIpoIeci
JIOCSITHEHHSI CBOET OCBITHBOI 1. JIJIS 1BOTO JOIIPHUM BBaKAEMO 3aCTOCYBaHHS
iH(pOpMaliifHO-KOMYHIKAaLlIHHUX TEXHOJIOTIH, a camMe MaTeMaTHYHUX [HTepHeT-pecypciB Ta
MOOUIBHUX HOIATKIB.

3. PE3YJIBTATHU JOCJIKEHHSA

Hamu Oyno 3aificHeHO TMOMIYK W aHa3 HasBHUX Yy BCECBITHIN MeEpeki pecypciB Jis
HiATPUMKH MPOIIECY HAaBYaHHS MaTeMaTUKH. MU CTaBUJIM 32 METYy 3HAWTH Ta MpOaHai3yBaTH
OUTBIIIOI0 YAaCTUHOIO YKpaiHOMOBHI pecypcy 1 MOOUIbHI JOJATKH YKPAiHCHKHUX BHUPOOHUKIB,
a/Ke BOHM HaWO1IbIIe aanToBaHi A0 BITYM3HSHUX OCBITHIX BHMOT 1 HaBUAIBHHUX MPOTpPaM.
Sk kputepiit knacudikaiii Hamu O0ysI0 00OpaHO TaKy XapaKTEPUCTUKY MEPEKHHUX PECYPCIB SK
iX 3arajpbHE NPU3HAYEHHS. [PYHTYIOUMCH HA ONHKCI MEPEKHUX PECYPCIB Ta aHAi3ylouH iXHi
(G yHKIIIOHATIBEHI 0COOJIMBOCTI Y HABYaHHI MAaTEMAaTHUKH, MU 3’ sICYyBaJId, 1[0 ICHYIOTh TEMAaTHYHI
pecypeu 3 MaTeMaTHKH y CHCTEMaxX MacOBOTO BIJKPUTOTO HaBYaHHS, PECYpCH AJS peanizallii
QJIaTUBHOTO HABYAaHHS 3 MAaTEMAaTHUKH, MEperisay Bifeo, TPEHYBaHHS MaTeMaTHYHUX
HaBUYOK, PO3B’A3aHHA MaTeMaTHMYHUX 3aBJaHb 3 DPI3HUX PO3UIIB MaTeMaTHKH, IrPOBOi
TISITBHOCTI, @ TaKOXK JUIsl TIOEHAHHS PI3HUX OCBITHIX MOCIYT B OJHOMY pecypci, HagaHHS
BEJIMKOI KIUJIBKOCTI PI3HOMAHITHHUX 3aBJaHb 3 PO3BUTKY JIOTIYHOTO MHCJICHHS, CTBOPEHHS
JMHAMIYHAX MaTeMaTHYHUX MOJEJICH, MOMIYKY 1 CTBOPEHHs IHTEPAKTHBHHUX HaBYAIBHUX
MaTepiaiiB 3 MareMaTuku. OKpeMo TakoK OYyJI0 BHIIJICHO MOJATKU 3 MAaTEMAaTUKH, 3 SIKUMU
MO>KHA TPaIOBaTH 3 MOOLTBHOTO TenedoHy (cMapT(OHY) UM TUTAHIIIETHOTO KOMIT I0Tepa, Ta
[HTEepHEeT-pecypcu 3araibHOTEOPETHYHOTO 1 METOJUYHOTO XapaKTepy, sIKi MICTSITh METOUYHI
Ta AWAAKTUYHI Matepianu s BuuteniB. Tomy IKT 3 maremaTtukum Mu KiacudikyBaiu
BIJIMOBIIHO 3a THUIMAaMU HA Taki JBAHAAMSTH TPYI: CHCTEMH MAaCOBHX BiJIKpUTHX KYPCIB,
wiaThopMH ISl aIalTHBHOTO HAaBUYaHHSI, BiJleO-KaHAJIM, MaTeMaTHUYHI OHJIAWH TPEHAXKEPH,
OHJIAaliH 3aBNaHHS 3 MAaTEMAaTHKH, MaTeMaTH4YHI IrpH, MaTeMaTU4HI MOPTald, MaTeMaTU4YHI
OHJIAMH TIaTGopMu, MaTeMaTH4YHI OHJIAMH CEepeqOBHUINA, MAaTEeMaTHYHI CEpBICH, MOOLUIbHI
JIOJIATKU 3 MaTeMaTUKH, HAaBYaJIbHI CAlTH 3 MaTeMaTUuKH (Tadm. 1).

Tabnuys 1
Kaacudikanis matemaTnunux IHTepHer-pecypcis 3a Tunamu
Ne IIpu3HavyenHs: Ha
Tun Ipuxaan InTepHer-agpeca
3/m 3AHATTHAX 3 MATEMATUKHU
Cucrema Axanemis Xana uk.khanacademy.org Buxopucranss Bifeo-Jexuii,
MacOBHX TECTIB Ta IHIIMX MaTepiaiiB
1 BiJIKPUTHUX OKpeMo ab0 y Mexax OJHOTrO
KypciB Kypcy 3 METOI0 BHBUYCHHS,
3aKpIIUICHHS, aKTyami3arii
HaBYAJILHOTO MaTepiay
Pecypc nns | Knewton knewton.com [Tepconamizattis OCBITHBOTO
2 aJaIITUBHOTO KOHTEHTY, aHai3 IaHAX
HaBYaHHS YCHINIHOCTI YIHIB
Maremarny- MathTutor youtube.com/user/MathTut | Ilepernsax Bimeo ans BHBYCHHSA
HUil Bizieo- or777/playlists HOBUX TEM
3 | kaHax
[Ipesenramii 3 | https://www.youtube.com/ | IIpe3enrariii 3 MaTemMaTuku
MaTEeMaTHKHI channel/UCfMCioi-
A1PVTONy68rzISA
MaremaTtuysi Tpenaxepu i TectH | test-trainer.com.ua BignpamroBanss BMiHb
4 | onnaiin 3 MareMaThKu 1 PO3B’si3yBaTH NPUKJIAAW 1 3aaadi
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TpEeHaxepu ¢izuku PI3HOTO THIYy Ha TEMH 3 OKPEMHUX
PO3ALTIB MaTEMATHKH
Camoyuka samouchka.com.ua/ukr/_m
atematyka
Omnnaitn OrneHok.net ozenok.net/math 3akpireHHs MaTtepiary 3
5 3aBJaHHSA 3 MaTEMaTHKH
MaTeMaTuK{
Maremarnyni | Johnnie'sMathPage | jmathpage.com MortuBalist 1 3auikaBlIeHHS [0
6 irpu HaBYaHHS MaTeMaTHKH,
Mathplayground mathplayground.com/gam | sakpinnenns matepiany
es2.html
Maremaruy- SIKmac yaklas.com.ua IlinroroBka OO0 €K3aMeHIB 1
7 HUH TIOpTa KOHTPOJIBHHUX pooir,
MaTeMaTHu4IHi 3MaraHss,
TpEeHaXKepH
Marematnuna | Logiclike logiclike.com IlikaBi [m0omaTKOBI 3aBOaHHS Ha
8 OHJIAHH PO3BHTOK  QJITOPUTMIYHOTO 1
wiatgopma JIOT1YHOTO MUCJICHHS
Marematuune | GeoGebra geogebra.org Junaktuani Matepianu 3
9 OHJIANH MaTeMaThKH, CTBOPEHHS
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Takox BBa)kaeMoO JOIUIBHUM YMOBHO po3auintu npoananizoBadi IKT BiamoBigHO 10
BIKOBHX OCOOJHMBOCTEH Y4HIB Ha 3aCO0M I MOJIOIINX MIKOJSIpiB (Hampukian, [IpezenTarii
3 wmarematukn, Camoyuka, Ormenok.net, Johnnie'sMathPage, Mathplayground, $Kiac,
Formula Tta iH.), yuHiB cepennboi Imkonu (Hampukian, MathTutor, IIpesenramii 3
MareMatuku, Onenok.net, Johnnie'sMathPage, Mathplayground, SIKnac, Formula, Geeksmath
Ta 1H.) Ta CTapIIOKIACHUKIB (Hampukiazn, Akaaemis Xana, Knewton, MathTutor, [Ipe3zenrarii
3 MareMmaThku, TpeHaxepu 1 Tecth 3 marematukud 1 (izukum, Formula, WolfrAmalpha,
Geeksmath Ta in.).

OnuieMo KOpOTKO HaWsKicHImI [HTepHeT-pecypcu 1 MOOUTBHI 1OJATKH 3 MATEMaTHKH.

[Mnardpopma Knewton nmporoHye CKOpHCTATUCS IHTETPOBAHUMHE aJaITUBHUMH KypCaMmH,
K1 po3po0JIeHi 3a JOTOMOTo0 IaTGopmMu, a0 PO3POOUTH THIOTOPY CBIM BIACHUN KypC IS
OJHOTO mifomiyHoro abo rpynu y4HiB. OcoOnuBicTiO TUIAaTGOPMH € Te, L0 BOHA
BUKOPHUCTOBYE TEXHOJIOTIT aHATI3y JaHUX y cdepi OCBITH; MOXKe OyTH MiAKIIOYEHA 10 OY/Ib-
AKOi Cy4YacHOI CHUCTeMHM YIpaBliHHS HaByaibHUM mpouecoM (LMS); 3a gomomororo
IHTYITUBHOI MaHEeNl THIOTOP MOXKE BIJCTEXKYBATH MOTOYHI TEMH, il 1 pe3ybTaTH HaBYAHHS
TBIOTOpPAHTA, MPOOJIEMH Y HaBYaHHI, a TAKOXX OTPUMYBATH IMOBIIOMIICHHS, IO iHPOPMYIOTb,
SK1 y4HI a00 TeMH BUMaraloTh HETalHO1 yBaru.

Metonomnoris Knewton OynyeTbcs HaBKOJIO JBOX OCHOBHUX TIOHSTH: TEXHOJOTIT
MJIaHyBaHHS OCBITHBHOI TPA€EKTOPIi 1 CKIAAHOI MOJENI OI[IHKA y4HS. AJanTHBHE HaBYaHHS B
po3yminHi Knewton mae pearyBatu B peaJbHOMY Yaci Ha pe3yJIbTaTH OKPEMOIo Y4HS 1 HOro
nii B cucreMi (puc. 1). Lleit miaxinm 30i7abIIye WMOBIPHICTH TOTO, IO YYEHb OTPUMAE
NPaBUWIBHUNA OCBITHIM KOHTEHT y MOTPIOHMI MOMEHT 1 JOCATHE MOCTAaBICHHUX MeEpes cOO0I0
nieli. Hanpukinan, sKmo y4eHb TOTaHO CHPAaBISIETBCS 3 TMEBHUM HAOOpOM TNHTaHb, TO
Knewton 3M0e IPUITYCTHTH, SIKi TEMHU B IIbOMY CITUCKY MTUTaHb BUSBIIUCS HE3PO3yMLUIUMHU,
1 3aIpPOTOHYBAaTH HOMY KOHTEHT, SIKUH JTOTIOMOYKE IMIJABUIIUTH PiBEHb PO3YMIHHS CaMe ITUX
tem[ 11].
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F e Functions
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Puc. 1. Inousioyanvni oceimui mpaekmopii yunie y Knewton (dacepeno [11])

3a JONMOMOTrOI0 aJalTHUBHUX MOXKJIMBOCTEH IUIaT(GOPMH THIOTOP MOXeE BiJICHIIKYBAaTH
IHIWBIyaIbHY TPAEKTOPII0 HaBYAHHS CBOTO MIJOMIYHOTO, TOOTO: SIKI TEMH 1 PO3AUIH OYyIH
HUM TIPOHJICHI, y SKOMY TEeMIIi, y SIKiil MOCIiZOBHOCTI, SIKI TEMU YW 3aBJAHHS BUKIMKAIN
TpynHomti. Opi€HTYIOUHCh Ha 1€, THIOTOpP 3alpPONOHYE CaM IOBTOPUTH HE JOCTaTHBO
3aCBOEHMN THIOTOpAaHTOM Marepian abo 3acobamu matdopmu Knewton momomoxe
MiJOTIYHOMY yIOCKOHAJIUTH CBO1 3HAHHS 3 TPOOJIEMHHUX TEM.
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Caiit «SIKnac» TMO3UITIOHYETBCA SK PECypC, CHPSIMOBAaHUN JOMOMOITH OaThbKaM
BU3HAYUTU TOTOBHICTH AUTHUHH J0 KOHTPOJIbHOI 200 ICIIUTY Ta J0AATKOBO MiATOTYBATH ii 10
MIKUTBHUX 3aHATh, @ TAKOXK YYHSIM — IIOBTOPUTH MOTPIOHY TeMY, MIATOTYBAaTUCS 10 €K3aMEHIB
1 KOHTPOJBHHUX pOOIT, MEPEeBIPUTH CBOI 3HAHHA, OTPUMATH IOKPOKOBI I1HCTPYKLIi [0
pO3B'sI3aHHs BCIX 3aBAaHb Ha CaWTi, MO3MaraTucs y 3HAaHHAX 3 MaTEMaTUKH 3 IHIIUMH
YUYHSIMH, TOCIUIKYBaTHCSA 3 POBECHUKAMMU; YUUTENSIM — MPOBOJUTH IEPEBIpPOUYHi, TECTOBI Ta
KOHTPOJIbHI pOOOTH, TPOBOIWUTH [IarHOCTHKY 3HaHb VY4YHIB, a TaKOX 3aHITTS B
KoMITIoTepHOMY Kjaci. CalT po3poOineHuii Ha OCHOBI miuaropMmu TeHepallii 3aBIaHb
GenEXxis, sika 103BOJIsIE CTBOPUTH HEOOMEKEHY KUIBKICTh BIIPaB 3 OAHOTO IIA0JIOHY BIIPABH,
HaJ1a€ MOXKJIMBICTD MTOJIAHHS MTOKPOKOBOTO PO3B’A3KY 33/1a4i 1 311HCHIOBATH aBTOMAaTU30BaHUN
KOHTPOJIb MEPEBIPKH JIOMAIITHIX 3aB/IaHb, TECTIB, KOHTPOJBHUX 1 eK3aMeHiB [12].

Oumnnaitn-mnardopma LogicLike 6a3yeTbess Ha METOIUIN PO3BUTKY JIOTIYHOTO MHCIICHHS
1 MaTeMaTH4YHUX 37i0HOCTeW s mite 5-12 pokiB, po3poOJIeHOT JOKTOpaMu Hayk,
nefaroraMy BHIIOI KaTeropii, TOCBIIYEHUMH METOJMCTaMu 1 ncuxonoramu binopyci. Bona
Ma€e Taki OCHOBHI OJIOKM: «3aBmaHHS 1 Teopis», «Bimeo-mekmii», «MuHYyI oJiMIiaan»,
«Jloriuni irpu», «Omimmiaan», «JoBigHuk», «Mos cropiaka», «CepTtudikaru», «Moi
3Hauku», «bonycw», «IloBimomiieHHs», «HamamryBanus». Y Omori «3aBmaHHsS 1 Teopis»
IPOTOHYIOTBCS 3aBJAHHS Ha PO3BUTOK JIOTIYHOTO MUCIEHHS Tphox piBHIB (bazoBuii,
[Tpocynytuii, Excniepr), a came Takux TumiB: «®Dirypu. Posroptku. BinoOpaxenHs», «IlctuHa
i OpexHsi», «KiacuuHi JjoriuHi 3aBHaHHsA», «MaTeMaTHuHi pedycH», «3aKOHOMIPHOCTI»,
«[lepecTaHOBKM», «AJNTOPUTMH». «3aBJaHHS Ha IIIaXOBOMY TIOJI», «3BYKOBI CXEMU»,
«[lepenuBanns 1 3BaxxyBaHHs», «CTinbHUKH. Cyn0Ky. SIHOHCHKI KpocBOpAM» (pHC. 2).

®urypel. PassépTiy, OTpakeHus ce Pexomenayem
A AnAa Havana
a

ICTHHA W NOXb Ge Pekomenayem
b ANA Hadana
a

Knaccuyeckne nornyeckme 3afaun @@ PexoMengyem
= Ana Hadana
o

MaTemaTuueckne pebycsl [ 4%

aal(OHOMEpHOtTﬂ

MepecTaHoBKM

ANropuTMbi - vifh

Puc. 2. Ilepenix munis 3asoans y oa10yi «3aedanus i meopis» onnatn niamgpopmu LogicLike

VY po3aini «MuHy 0TiMITIau» PO3MIIIYIOTHCS TECTH MPOUACHUX ONIMITIa I Pi3HUX
KJIACiB 3 BIAMOBIAAMHU Ta KOMeHTapsiMu. Po3min «JloriuHi irpu» MICTHTH irpw, po3poOieHi
crienianbHo it Toiatdopmu, Hanpukian, rpa LOGIC Hlynere 6a3yeTbecs HA MOMYJISIPHUX
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Meroaukax Tabmumi IllyaspTe OCHOBHa MeTa SKHMX — PO3BUHYTH mnepudepiitHuii 3ip 1
MOJIIIITNTA HABUYKH IBUJKOTO YUTaHHS. Y po3aiti «OmiMimiaam» mpeacTaBiIeHi BCi 3HATYIII
noxii neHTpy Logic, a Takok 3aX0Id PaAiOHHOTO Ta MICBKOTO PiBHS. «/[0OBIIHUK» MPOMOHYE
JIOTIOMOTY B poOOTi 3 OHJaWH MIAaTPOpPMOI0 Ta peKOMEHAamii, sIK 3aiimMaTucs 1 B AKIiH
MOCJTIIOBHOCTI BUKOHYBATH 3aBJIaHHSI.

3aBasgky Wi OHJaWH miardopmi THIOTOpP, M00pe 3HAIOYM HEIOJIKM Yy BHBYCHHI
MaTEeMaTHKH CBOIM IIJIOMIYHUM, MOKE€ OOpaTH IIiKaBi JJII HbOTO NOAATKOBI 3aBIaHHS, SKi
BIJIMOBIJAIOTh BIKOBiM KaTeropii ThIOTOpaHTa, AJS PO3BUTKY MOro aJropUTMIYHOTO 1
JoriyHoro MmucieHHs. B irposiit ¢opmi y LogicLike ThOTOpaHT MOXKE MPOXOIUTH Pi3HI
3aB/IaHHS, 3MaralO4uch 3 IHIIMMH KOPUCTYBadaMH, IO TAKOX CTHMYIIOE JI0 TPOSBY HOTO
AaKTUBHOCTI Y HAaBYaHHI MaTeMaTHKHU.

GeoGebra € nuHaMIYHMM TpPOTpaMHUM 3a0e€3MEUYEHHSIM MaTeMAaTHKH, SKE IO€IHYE
reoMeTpiro, anredpy 1 MaTemMaTHyHui aHami3. 3 ogHoro O6oky, GeoGebra 1e iHTepaKTHBHA
cucTeMa reomerpii, y skiii MoxHa 3poOUTH KOHCTPYKIIIi TOUOK, BEKTOPIB, BIPI3KiB, MPSIMHUX,
0araToKyTHUKIB 1 KOHIYHUX TEPETHHIB, a TaKOX (QYHKIIT Ta X AMHAMIYHI 3MiHU. 3 1HIIOTO
OOKy, pIBHAHHS 1 KOOPIAMHATH MOXYTh OYTH BBeJeHI Oe3mnocepennbo, 1 Tak, GeoGebra Moxe
MpaIioBaTH 31 3MIHHUMHU 4Yucell, BEKTOpiB 1 Touok [13]. IlikaBum mis y4dHiB Oyzae Te, mo 3
BukopuctanHsaM Takoro 3aco0y IKT sx GeoGebra y mporec HaBYaHHS MaTeMaTUKU
JIOA€ThCsl pyX 3aBAsSKHM aHiMarii. Temep Tam, ae paHiiie BUHMTENb, Madouu (Girypu Ois
JIOUIKH, JIUIIE 3aKJIMKaB YSBUTH T€ UM 1HIIE MepeMillieHHs (y TeOMeTpii, y «3a/1auax Ha pyx»),
Horo MoO)kKHa 3MOJENIOBaTH Ha nuciuiei komm roTepa. GeoGebra mo3Bosisie aHIMyBaTH HeE
TITPKM BUTBHI 4HcNa 1 / abo KyTH, B OAMH 1 TOH e 4ac, ajlie TaKoX 3aJieKHI TOYKH, SKi
oOMmexxeHi Ha 00'exTi (cermeHTtH, iHii, (yHkiii, BurmH 1 T. 1a.). GeoGebra mo03BOISIE
Bi3yalli3yBaTH MaTeMaTUKY, IPOBOJUTH €KCIIEPUMEHTH 1 JOCIHIHKEHHS ITi]1 4ac po3B’ sI3yBaHHS
MaTeMaTUYHUX 3aBJaHb HE TIJIbKM T€OMETPHUYHOTO XapakTepy. 3 METOJIUWYHOI TOYKHU 30DPY
cepenoBuiie GeoGebra 103B0JIsIE CTBOPIOBATH HA €KpaHi KOMII'IOTEpa KPECICHHS, SKI MOXHA
BUKOPHUCTOBYBAaTH Ha pPI3HUX CTalisIX BUBYCHHS HAaBUaJbLHOTO Marepiaiay, BiJl KpPECJICHb
UTIOCTPaTUBHOTO XapakTepy (KMBHX IUIaKaTiB) 10 JAOCIHIAHMX KpecieHb. OcoOauBo
Mi3HABaJIBLHUM 1 3aXOIUTIOIOYHMM € caM IPOIIEC CTBOPEHHS BIAMOBIAHOTO MajlOHKA, aHIMarlii
yn 3D-imoctparnii. GeoGebra mae oHnaiiH, JAECKTONMHUNA Ta MOOIMBHUI BapiaHTH, IO
YP13HOMaHITHIOE pOOOTY 3 ITUM ITPOTPaMHUM 3a0€3TIEYCHHSIM.

BuxopucroByroun 3aco0u AWHAMIYHOTO MOJCIIOBAaHHS Y IIbOMY CEpPEIOBHIII,
oOuparoun 3aBJaHHS BIAMOBIAHO A0 I1HAWBIZYAJIBHOI OCBITHBOI MPOTPpaMHU THIOTOPAHTA,
TBIOTOP CIPHUATHME MIJBUIICHHIO IHTEpeCy IO HAaBYaHHS MaTeMaTHKHU, a ¥ pPO3BHUBATHME
MaTeMaTU4yHy 1HTYilio. JlomuibHui 100ip NWHAMIYHMX MOJENEH 3 ypaxXyBaHHSM BIKOBUX
OCOOJIMBOCTEH MIJOMIYHOTO HAAAaCTh THIOTOPY HOBI MOMIIMBOCTI JUIsl BHUKOHAHHS HOTO
OCBITHBOTO 3aMUTY M[0JI0 €)EKTUBHOTO HABUYAHHS MAaTEMATHUKH.

WolfrAmalpha — anrmomMoBHHII 0€3KOIITOBHHUI OOYMCITIOBAIBHUIN OHJIAWH PYIIIH, 110
TeHEepYy€e BIAMOBII y PEKUMI PEATbHOTO Yacy, 31HCHIOI0UN OOYHCIEHHS 1 TIOUIYK JaHUX TI0
CBOIM BeNWKid 0a3i 3HaHb, sKa MICTUTH J1aHI 3 MaTeMaTWKH, (I3UKHA, aCTPOHOMIi, XiMmii,
Oiomorii, MeauuuHH, icTOpii, Teorpadii, MONITUKH, MY3UKH, KiHeMartorpadii, a TaKox
iHpopMaIlifo MpPO BIIOMUX JIIOAEH Ta IHTEpHET-CaWTH. Y HaBUYaHHI MaTEeMaTHKH BiH
JIOTIOMOXKE 3HANTH TEOpeTHYHi W ICTOpPUYHI BIJJOMOCTI 3 MpEeAMETYy, JaHi HayKOBUX
EKCIICPUMEHTIB 32 TeMaMH, CTBOPUTH BI3yaslbHI 3acO0M ISl MpE3EHTAIlid 1 PO3JaTKOBUX
MmarepianiB, HamamoBaTH Trpadik ¢yHkuii (puc. 3), HamaTH IOKPOKOBE pPO3B’A3aHHS
npukiany. Omke, WolfrAmalpha mMo)kxHa BUKOPHUCTOBYBATH JUIsl TIPU3HAUCHHS 3aBJaHb Ha
OCHOBI iH(OpMaIlii, 110 MICTUTBCS Y HHOMY, JJISi HAYKOBO-JIOCIIIHUX poOIT 1 mpoekTiB [14].
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y=3x3+4x72+2x+3 [ = |
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y=3x +4x* +2x+4

Puc. 3. [lobyoosa epaghixy ¢yuxyiii y WolfrAmalpha

Y po6oTi 3 UM pecypcoM ISl TRIOTOPa BIIKPUBAETHCS Oarato MOXJIMBOCTEH I TOTO,
mo0 HaJaTH CBOEMY MiJAOMIYHOMY YSBJICHHS IPO MNPAKTUYHE 3HAYEHHS MaTeMaTHYHUX
pO3paxyHKiB 1 MOTHMBYBAaTH HOTO 10 BHUBYCHHS MAaTEMaTHKH SK >XUTTEBO HEOOXIJTHOTO
npeamery. Hampukian, mizpaxyHOK Kanopidd, MaimioBaHHS rpadiky y BHUIIIAAl cepis abo
KOTHKIB 32 JIOTIOMOTOI0 BUKOPHCTAaHHS MaTeMaTUYHUX KPUBHUX Yy MPAMOKYTHIHM JIeKapToBiil
CHCTEMi KOOPJIMHAT Pa30M 3 BIAMOBIIHUMH MapaMETPUYHUMHU PIBHAHHSAMH LUX KPUBUX Ta
1HIII I[iKaB1 3aBJaHHS, 1110 BiJIOBIJAIOTh BIKOBUM OCOOJIMBOCTSIM THIOTOPAHTA, CIIPUSITUMYTh
3pOCTaHHIO HOTro iHTepecy J0 MareMaTuku. 3a gomomoror WolfrAmalpha TeroTOp MOXe
HAaBYUTH MiJOMIYHOTO €PEKTUBHO OOpOOJIATH BEIMKI MAaCHMBU JAaHHUX 1 MPEACTABITH iX Y
BUTJISAL Pi3HMX TpadikiB, aiarpam 1 TabMUIb, IO JOMOMOXKE 3aCBOEHHIO THIOTOPAHTOM
CTATUCTUYHUX METO/IIB aHAJI3y JaHUX.

TeroTOp, Ha BiAMIHY BiJ Y4YUTeNs 1 pPENETHTOPA, OCHOBHUM 3aBJAHHSM SKUX €
nepeaBaTH  3HAHHA W YMIHHs, JOTIOMara€ JWTHHI Y CaMOOCBITI, TIOKa3l NUISIXIB
CaMOHaBYaHHS 1 CaMOPO3BHUTKY, IPOMOHYIOUM THIOTOPAHTY PI3HOMAaHITHI BapiaHTW IS
1poro, y romy uncii i 3acoou IKT. Tomy Bukopucranns IKT 3 marematuky ypi3HOMaHITHIOE
3aco0M HaBYaHHS, SIKI MOXE BHKOPHCTOBYBAaTH THIOTOP Y CBOIM AisIbHOCTI. Pi3HOMaHITTS
MOOUTHPHUX JOMATKIB A€ MOXJIMBICTH THIOTOPY 3aCTOCOBYBATH iX JISI PO3B’S3aHHS PI3HUX
3aBJlaHb Y poOOTi 3 TEIOTOPAHTOM.

Hampuknan, moOumeHuii nomatok PhotoMath ThrOTOpY AOLUIBHO 3apONOHYBATH IS
MOLITYKY CaMOCTIMHOTO PO3B’S3KYy THIOTOPAHTOM MaTeMaTHMYHHUX NpukiafiiB. Llel momatok e
MaTeMaTUYHUM KaJbKYJISTOPOM, SKHH BHUKOPHCTOBYIOUM KamMepy cMapTdoHa, po3Mi3Hae
MaTeMaTHYHUI TPUKIaN 1 MPOMOHYE po3B’sA3aHHA. JlogaTok Mae (QYHKIIIO pO3Mi3HaBaHHS
PYKOIIUCHOTO TEKCTy, Ta pelaryBaHHs PO3IMI3HAHOTO 3amucy NpHUKIaAy. Y TUIaTHIN Bepcii
PhotoMath Hamae MOKPOKOBI IHCTPYKILIl pO3B’S3aHHSA NPHUKIAIiB, BUKOPUCTOBYE OAapBHUCTI
MOSICHEHHSI, HaJae TMOopaad 1 peKoMeHAalii, a TaKoX MPOMOHYE MHTTEBE DPO3B’ SI3aHHS
M1IBAOHIB NPUKIALIIB (pHC. 4).
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Puc. 4. I[Ipuxnao po6omu mobinbnozo dooamxy PhotoMath

Honatok «Matemaruka Ha Jlomii» € aHIMAIIITHOIO T'POO, IO JOMOMArae 3aCBOIOBATH
HAaBUYKH YCHOTO PaxyHKY JJISI KOPHUCTYBadiB 5 BIKOBHX Kareropii (momkiibHmi, 1 kiac, 2
knmac, 3 kmac, miTw 12+ 1 gopocii) 3 BIANOBIAHMMH TeMaMH: JOJAaBaHHS, BiJIHIMaHHS,
MOPIBHSHHS, YHCIOBUM psi, TaOMWISI MHOXKEHHS 1 [IJIEHHS, 3MillaHi BUpa3h. Yci
MaTeMaTH4H1 BIIPaBU 3TPYIOBaHi 3a PIBHSAMHU BiNOBITHO 0 iX ckiIaaHoCTi. s mepexoay Ha
HACTYITHUH PiBeHb HEOOXiTHO MPABUIHPHO BUPIIIMTH BC1 BIPABH MOTOYHOTO PiBHA. 3arajoM y
nonatky wmictutbess Outbmn HiK 3000 MaTeMaTHYHUX BIpaB 3a PI3HUMH TEMaMH.
bararomoBHu# iHTepdEiC Yy BUTISAAI MIKUIBHOI TOMIKH CTBOPIOE YSIBJICHHS MPO MPUCYTHICTD Y
kiaci. CTaTHCTHKA, 10 BEAETHCS Y 10/1aTKY, TOKa3ye KIIbKICTh MPONHACHUX PIBHIB 32 TEMaMH.
BukopuctoBytoun 1eii MOOUTBHUN JOJATOK, THIOTOP HE TIIBKH 3MOJXKE BIAMpAIIOBATUH 3
[i0NIYHUM TEMH, 110 BUKIUKAIOTh Y HHOT'O TPYIHOI, a, BUKOPUCTOBYIOUHU IrPOBUI MOMEHT,
3aIliKaBUTh HOTO Y BUBUCHHI MAaTEMAaTHKH.

MoOGinbHuit  nomatok «Maiictep Matematuku», KpiM TpPEHYBaHHSA pO3B’sI3aHHS
MaTeMaTHYHUX MPUKIIAIIB, JOMIOMOXKE THIOTOPY PO3BUHYTH Y THIOTOpAaHTa BMiHHS paXxyBaTH B
yMi, abCTpaKTHE 1 JIOT1YHE MHUCIICHHS, IHTEJIEKT, TTOCUIIOYICTh Ta MiABUIIUTH piBeHb 1Q. J{s
IIOTO y JIOJIATKy € TaKi MOXJIMBOCTI: 3aBJaHHS Ha JIOJaBaHHs, BIJHIMAHHS, MHOXKCHHS Ta
ninenns; kombinoBanuit pexkum MIKC; 6inbine Hixk 150 piBHIB; MPUCBOEHHS JTOCSTHEHHS
googleplay (3a oTpuMaHHS MaKCHUMaJbHOI KUTHKOCTI OayiB, 3a 3aKiHYCHHS pIBHIB 3
MaKCHUMAaJbHOIO KIJIBKICTIO 3IpOK TOINO); TaONMII0 pPEKOPHiB; MPOCTUH, 3pO3yMUIHIA
OararoMoBHUM 1HTEp(DEiic; OE3KOMTOBHICTS.

MobinsHuit nomatok Test [15] npusHauenuit s TpenyBanss TectiB i3 3HO, y Tomy
YUCIl 3 MaTeMaTUKH. Y 0asi mporpamMu MICTAThCSA TecTH 3 ycix mpeametiB 3 2007 mo 2013
poky mnpoBeneHHs 3HO. Moskna oOpaTu piK, peXHM MPOXOKEHHS (BUOIPKOBUH uu
noBHicTIO). [licisa 3akiHYEHHS MPOXOKEHHS TECTYBaHHsS Yy pexumi «[IpolTH MOBHICTIO»
MOXKHa HATHCHYTH Ha KHOIKY 3BIT, Yy pe3yiabTaTi 4oro Oyae BUBEACHO pe3yibTar
NIPOXO/KCHHS 3 BKa3iBKaMU Ha MOMUJIKHU. Takuii 1OJaTOK THIOTOP MOXKE€ BUKOPHCTOBYBATH y
po0OTI i3 CTapIIOKIACHUKAMH SK JUIS IEPEBIPKU 3HAHb 3 MATEMaTUKH, TaK 1 JJIs1 TPCHYBaHHS.

3 anamizy IHTepHeT-pecypciB 1 MOOUTBHHX JOJATKIB MOXXEMO 3pOOUTH BHCHOBOK IIPO
HEJIOCTAaTHIO KUIBKICTh YKPaiHOMOBHUX MaT€MaTHUHHUX irop JUIsl Pi3HUX BIKOBHX KaTeropin
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YVYHIB Ha PI3HOMAaHITHI TEMHU 3 MaTEMaTUKH, alreOpu 1 reomeTpii. ToMy MOXKHA CKOPUCTATHCS
AQHTJIOMOBHUMH (yjmathpage.com,kidsmathgamesonline.com, mathplayground.com,
mathgames.com, sheppardsoftware.com/math.htm) abo POCIICBKOMOBHUMH
(quicksave.su/math-games, onlineguru.ru/math) caitiramu.

3Baxkarouu Ha 3HauHui apceHan IKT 3 MaremaTuku, MPONOHYEMO MPHUKIA] AITOPUTMY
MPOBEJICHHS THIOTOPCHKOTO 3aHSATTS 3 BUKOPUCTAHHSAM MaTeMaTnuHuX 3aco0iB IKT.

1. TlosicHeHHsT HOBOTO Marepiady 3 BHUKOPUCTAHHSIM BIJICOPOJIMKIB Ha BiJIe0 KaHAII
MathTutor abo y cucTemi MacoBUX BIIKPHUTHX KypciB Akaaemis XaHa 3 YKpaiHCHKUM
MEePEKIIaIOM.

2. TpenyBaHHsS 3 pO3B’S3aHHS TPUKIATIIB 32 TEMOI 3a JOMOMOTOK MOOUIBHUX
(Maremaruka Ha Jlomiii) 41 OHJIalH TpeHaXKepiB (test-trainer.com.ua).

3. 3akpimieHHs Martepiany 3a JomoMororo marepiaiiB caiftiB SIKmac, OneHok.net abo
LogicLike,ne migomiyamuii y 3MarajJbHO-IrpoBiii ¢GopMi BHKOHYE IIiKaBl 3aBIAaHHSI 3
MaTeMaTHKH.

4. 3aoxoueHHs 1 MOTHBAIliS [0 HaBYaHHS MaTeMaTHKW Yepe3 BUKOPUCTAHHS
KOMIT'IOTEPHHX irop Ha caiirax «Johnnie'sMathPage» ta «Mathplayground».

5. BuxoHaHHS TOMAaIIHBOTO 3aBAAaHHS Ha IIaT(OpPMI [ aJalTUBHOTO HABYAHHS.

3ayBa)XMMO, IO TaKUil alrOpuTM HE € YHIBEpCAIbHHUM, a/PKE 3acTOCYBaHHS Ha
KOXKHOMY 3aHATTI Takoro apceHany IKT wMo)ke HeEraTMBHO BIUIMHYTH Ha pPeE3ylbTaTH
TBIOTOPCHKOTO CYIMpOBOAY. MeTa ThIOTOpa YBaXKHO 1 UYWHO CTAaBUTHUCS JO MIJOMIYHOTO i,
BpPaxOBYIOUM 3aBAaHHS I1HAWBITYyaJIbHOI OCBITHBOI MPOTpaMH, y TIPOIEC] THIOTOPCHKOTO
cynpoBoay 3amista Ti IKT, ski OynyTh AOIITHPHAMHE 32 TIEBHUX OCBITHIX 3aBIaHb, 32 YMOBHU
KOM(OpTHOT opraHizallii mporecy AOCATHEHHS 1HAWBIIYyaIbHUX OCBITHIX IIJIEH THIOTOpaHTa
Ta MOT0 MO3UTHUBHOTO CTAaBJICHHSA 10 BUKOPUCTAHHS 3anpornoHoBanux 3aco0iB IKT.

4. BUCHOBKHU TA IIEPCIIEKTUBH INOJAJIBIIUX JOCJJILI>KEHD

OTxe, 3aJI€KHO BiJ TOTO, SIKY METY Ha 3aHSATTI CTAaBUTh THIOTOP, Y XOJi ThIOTOPCHKOTO
CyNMpOBOAY IMJIOIMIYHOTO TiJ Yac HaBYaHHS MaTEMaTHUKH, MOXXYTh 3aCTOCOBYBATHCS pPI3HI
InrepHer-pecypcu un MoOUTbHI nonaTku. IHreHcuBHuit po3BuTok IKT Hamae Bce Oinblie
MOJJIMBOCTEH ISl ypI3HOMAaHITHEHHS TBIOTOPCKMX TPAaKTUK HABYaHHS MaTEMaTHKH.
OcrtanHiM YacoM 3’sBiIsIEThCS Bce Ounbiie ykpainomoBHUX 3aco0iB IKT 3 maremaruku, Ha
SAKAX MH 3pOoOWJIM aKIEHT IIiJI Yac aHali3y 1 3ampoloHYBAIM aJTOPUTM MPOBEIACHHS
TBIOTOPCHKOTO 3aHATTS 3 BUKOPUCTAaHHIM MaTeMaTuuHux 3aco0iB IKT.

VY nonmanemmx JOCTIKEHHSIX IIAHYETHCS MPOBECTH JTOCTIKEHHS 010 €PEKTUBHOCTI
BUKOPUCTaHHS IpoaHaiizoBaHnx MatematuuHux IKT y mporeci ThIOTOPCHKOTO CYMpOBOIY
JiTeH MIKUTBHOTO BIKY.
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JIOLIEHT, KaHAWJAT NearOTMIECKUX HayK, JOIEHT Kadeapsl HHPOPMATHKN M KHOSPHETHKHI
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AnHoTanusi. B craree ommcaHa JesTENFHOCTb THIOTOPA B IIPOLIECCE CONPOBOXKICHUS O00y4eHHS
MaTeMaTUKe Ha OCHOBE WCIIOJIb30BaHMS HH(POPMAIIMOHHO-KOMMYHUKAIMOHHBIX TEXHOJOTHH
(UKT). ABTOpOoM mpoaHaNM3UpOBaHbl wuMeromiuecs HTepHeT-pecypcbl M MOOHIIbHBIE
NPWIOKEHUSI 10 MaTeMaTHKe, KOTOpble KIacCU(PUIMPOBAaHBI 1O WX (YHKIHOHAILHOMY
Ha3HAYEHHWIO HA TPYNIIBL: CUCTEMBI MacCOBBIX OTKPBITBIX KypCOB, IUIAT(OPMBI AJIsl aJarTHBHOTO
o0y4yeHus, BHUJICO-KaHANbl, MaTeMaTHYECKWE OHJIAMH  TpPEHaXKepbl, OHJIAWH  3ajauH,
MaTeMaTHYECKHE UIPbI, MATeMaTHIeCKHE TOPTAJIBI, OHJIAWH TUIaTGOPMBI, MATEMaTHICCKIE CANTHI,
MaTeMaTHYECKHEe OHJAWH Cpelnsl, MaTeMaTHYeCKHE CEepBUCHI, MOOWIBHBIC MPHIOKEHUS 10
MaTeMaTHKe (TpEeHaXXepsl, WIPHI, TEHEPaTOpbl INPHMEPOB, IPOTPAMMBI-IOMOIIHIKH, ydeOHbIC
KOMILJIEKCHI, KaJbKyJsATOphl). B COOTBETCTBHMU C BO3PAaCTHBHIMU KaTeropusMmu ThioTopaHToB MKT
M0 MaTEeMaTHWKE YCIOBHO pa3lelieHbl Ha TPW TPYHIBL: U1 MJAMMIUX IMIKOJIBHHUKOB, yYaIIUXCS
CpemHel IIKOJIbI M cTapliekiiacCHUKoB. KpaTko omucansl ocHoBHBIE cpenctBa UKT B oOyuenuun
MaTeMatuke. [IpencTaBneH anropuT™ NOCTPOESHUS ThIOTOPCKOTO 3aHATUS C UX UCIOIb30BAHUEM.

KiaroueBble ca0Ba: THIOTOpP; MaTeMaTuka;, HHOOPMAIMOHHO-KOMMYHHUKAIIMOHHBIC TEXHOJIOTUH,
pecypcebl UHTepHET; MOOMIIEHBIC TIPUIIOKCHUSL.
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TUTOR SUPPORT OF TEACHING MATHEMATICS WITH INFORMATION AND
COMMUNICATION TECHNOLOGIES

Kateryna P. Osadcha

associate professor, PhD (Pedagogy), associate professor of the Computer Science and Cybernetics Department
Melitopol State Pedagogical University named after Bohdan Khmelnytskyi, Melitopol, Ukraine

ORCID ID 0000-0003-0653-6423

okp@mdpu.org.ua

Abstract. The paper describes the tutor activity in the process of mathematics teaching support on
the basis of the use of information and communication technologies (ICT). The author has
analysed the available Internet resources and mobile applications in mathematics, which are
classified according to their functional purposes into groups: systems of mass open courses,
platforms for adaptive learning, video channels, mathematical online simulators, online tasks,
mathematical games, mathematical portals, online platforms, mathematical sites, mathematical
online platforms, mathematical services, mobile applications in mathematics (simulators, games,
generators of example, assistant programs, training complexes, calculators). In accordance with the
student age categories mathematical information and communication technologies are divided into
three groups: for elementary school students, secondary school students and high school students.
The basic ICT tools for teaching mathematics are outlined. The algorithm for constructing tutorial
classes with their application is presented.

Keywords: tutor; mathematics; information and communication technologies; Internet resources;
mobile applications.
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