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TEOPETUYHI TA NPAKTUYHI ACMIEKTU NIATOTOBKU MAWMBYTHIX YYUTE/IB MATEMATUKN A0
BUKOPUCTAHHA 3ACOBIB KOMM'IOTEPHOI BISYANI3ALIT

AHomayis.

Y cTaTTi PO3KPUTO TEOPETMYHI Ta MPAKTUYHI acnekTU NiArOTOBKW MalbyTHIX yuyuTenis mateMaTuKku 4o
BMKOPWUCTaHHA 3acobiB Komn’toTepHoOI Bisyanisalii, 30Kpema, 3a 4ONOMOro XMapHUX TexHonorik. OKpecneHo
CYTHICHI XapaKTepUCTUKNU OCHOBHWX MOHATb AOCAIAMKEHHA: XMAapPHi TEXHONOTrii, XMapO OpPiEHTOBaHE HaBYaNbHe
cepefoBulle. YCTAaHOBNEHO, WO OCHOBHI BMAM XMapHUX CepBiciB BifobpaxKaloTb MOXKAMBI  Hanpsamu
BMKopUcTaHHA IKT-ayTCOpCUHIY Ans CTBOPEHHA OCBITHIX cepsiciB, a NobyaoBa NepcoHasibHOrO eNeKTPOHHOro
HaBYa/IbHOTO cepefioBuLLa DA3YETbCA HAa BMKOPUCTAHHI XMapHUX TexHosorih SAAS. 3a3HayeHo, WO B AKOCTI
HalBa)KNMBILIOTO  UYMHHWMKA  peanisauii  NepcoHaNbHOro  eNeKTPOHHOr0  HaBYa/JbHOIO  CepefoBMLLA
PO3rNANAETLCA BUKOPUCTAHHA Komn'toTepHoi Bisyanisauii. [JocnigxkeHo Aga Knacu nporpamHux 3acobis
Komn’toTepHOi  Bidyanisauii. [epwunit Knac BKAIOYAE CUCTEMM KOMM'IOTEPHOI MaTeMaTUKKM, B  AKKUX
BMKOPUCTOBYIOTbCA TPaAMULiMHI No3HaYeHHsA Ta cnocobu HanucaHHA dopmyn (Maple, MatlLab, Maxima Towo).
[o Japyroro Knacy BigHOCATb MNpOrpamn AMHAMIYHOI MaTeMaTUKKW, Yy AKMX MependayeHo MOXKAUBICTb
OVNHAMIYHMX 3MiH BUXiAHOI MaTeMaTMYHOI KOHCTPYKLi(, BUBYEHHA Habopy i UMCNIOBUX XapaKTEPUCTMK UM iX
BigHOWeEHb y AnHamiyi (GeoGebra, Mathkit abo MaTtemaTnyeckuii KoHcTpykTop, DG, Gran, Cabri, *KuBas
MaTemMaTtuka Tolo). BuaineHo nonynapHi 3acobu komn'toTepHoi Bisyanisauii: AnyChart, Easel.ly, Infogram,
Prezi, PowToon Ta iH. OKpecneHo MeToAu4YHi 0COBAMBOCTI 3aCTOCYBAHHSA KOMM'OTEPHUX MaTEMaTUYHUX
iHCTPyMeHTIB y poboTi BUMTENs MaTeMaTWKM. [loBeAEeHO AOUi/bHICTb TPYHTOBHOI MiAFOTOBKU MaMOYTHIX
yUYuTeNiB MaTeMaTMKK WoA0 BUKOPUCTAHHA 3acobiB Komn'toTepHoi Bisyanisauii.

Knw4oei cnoea: mainbyTHili yunTenb maTemaTuKu, npodeciiiHa nigrotoska, 3acobu Komn'toTepHOI
Bisyaniszau,ii, IKT-komTeTeHTHicTb, iHbOopMaLiMHO-KOMYHIiKaLiiMHi TeXHONOrii, XMapHi TeXHooTii.

NocTtaHoBKa npobaemu. LLIBMAKWI PO3BUTOK iHGOPMALLIMHOIO CYCNiNIbCTBA BUKIMKAE PAL NPOTUPIY MiX
notpebammn i MOXKAMBOCTAMM, AKI BUHWKAIOTb B MpOLECi Moro iHpopmaTM3auii, Ta 3yMOB/OE HEOobXiaHICTb
KapOWHANbHUX 3MiH PO3BUTKY OCBITM B YKpaiHi, CNpPAMOBAaHUX Ha MigBUWeEHHA i AKOCTi Ta
KOHKYPEHTOCMPOMOKHOCTI, BUPILLEHHI CTpaTeriyHMX 3aBAaHb B HOBUX EKOHOMIYHMX | COLIOKYNIbTYPHUX YMOBAX,
iHTerpau,ii B eBponeiicbKMi i CBITOBMI OCBITHIN NpocTip.

Ak 6yno poseneHoO Hamu B nonepegHi poboTi [1], OCHOBHMM BMK/IMKOM CbOrOAEHHA Y NiAroToBL
MalbyTHIX BUYMTENIB MaTeMaTUKM € OpiEHTaLis Ha BNPOBaAXeHHs 3acobiB iHGOpMaLiHO-KOMYHIKaLiAHMX
TEXHOJIOFM B OCBIiTHIM npouec. [ilcHo, iHpopmaTM3aLia OCBITM BMMAra€ Big, BUMTENA iHHOBALIMHWUX 3HAHb Y
ranysi iHbpopmaL,imHMX TEXHONOrIN, cneuiasbHUX popm i meToaiB BUKOpUCTaHHA 3acobis IKT. CyyacHuit Buntenb
NMOBMHEH BOJIOAITM WUMPOKMM CMEKTPOM KOMMETEHTHOCTEN, PeasisoBytoun sKi byae 3a40BO/bHATU HABYa/bHI
notpebu WKonApiB B ymoBax iHpopmaTm3auii cycninbctea. OAHIE0 i3 TaKMX HAaNBaXK/IMBILLNX KOMMNETEHTHOCTEN
BUMTE/IA MaTEMaTMKN BBa*KAaEMO 34aTHICTb BUKOPUCTOBYBATM 3aC0bU KOoMN't0TepHOI Bisyanisaui.

AHani3 aKTyanbHUX AOCAiAMeHb. 3ara/ibHi TEOPETUKO-METOA0NOrYHI NMUTAHHA MNiArOTOBKM MalbyTHIixX
yuuTenis matemMaTMKun npeacTaB/iieHo B poboTax 3HaHMX HaykoBsuis (M. Bypaa, M. MpaubosuTtnin, M. ¥angak,
M. Wkinb, I'. bees, B. bess, 3. CnenkaHb, B. MoTopiHa, H. TnyamaH, M. Epanies, €. Henin, 10. Konarin, A. Ctonsap
Ta iH.). OCTaHHIM Yacom peanizoBaHO AOKTOPCbKI AOCANIAMEHHA, B AKMX BUPilLeHO npobnemu dbopmyBaHHA
€BPUCTUYHOI AiANbHOCTI cTyaeHTiB-maTemaTukiB (O. Ckada) i npodeciiHOi KynbTypu BYUTENA MATEMATUKU
(F. MuxaniH), poO3KPUTO AMAAKTMYHI Ta METOAMYHI 3acagu npodeciiHoi NiaroToBKM ManbyTHIX yuuTenis
maTemaTukm (B. MoTtopiHa, M. KoBToHtoK, O. MaTaw). Mpobnemun po3BUTKY iHpopmaTM3aL,ii OCBITM AOCNIAKEHO
B poboTtax H. Mopse, B. bukoea, A. lypxia, O. FnhasyHosoi, M. Mangaka, T. Koeanb, O. KoaraTtiHa, O.
Ky3bmuHCbKOI, J1. MaH4yeHKo, C. Cemepikosa, O. Cnisakoscbkoro, O. CnipiHa, 0. Tpuyca Ta iH. PeanisoBaHo
HW3KY AMCepTaLiiHMX AOCNiAKeHb, B AKMX 34iliCHeHO 3acTocyBaHHA IKT y matemaTunuHin nigrotosui ¢axisuis:



XmapHuii cepsic SageMathCloud sk 3aci6 popmyBaHHA NpodecitHUX KOMNETEHTHOCTEN BUMTENA MaTeMaTUKKU
(M. NMonens), mobinbHi IKT HaBYaHHA BULLOI MaTeMaTUKKU cTyaeHTiB BTH3 (H. PaweBcbKa), pO3BUTOK cucTeMmn
Maple y HaBYaHHi BULLOT MaTeMaTUKN MaNbBYTHIX iHXeHepiB-MmexaHiKiB (A. KpyncbKkuii), BUKOPUCTAHHA cUCTEM
KOMMN'IOTEPHOI MaTemMaTUKM Y MpOLECi HaBYaHHA NiHIMHOrO nporpamyBaHHA MaWbyTHIX MeHeaxKepis-
agMmiHictpatopie (O. THOTIOHHMK), PO3BMTOK MOBINBHOrO HaBYa/bHOrO CEpPenoBMLA 3 BMLOI MaTeMaTUKK y
NiAroToBLi iHXXeHepiB-enekTpomexaHikis (M. Kucnosa) Ta iH.

Y BuLLEe3a3HAYEHUX PoHOTaX 3aKNAAEHO HAaMBAKAMBILLI 3acaan PO3BUTKY Cy4aCcHOI MaTeMaTUYHOI OCBITU
Ha piBHi OCHOBHWMX NeAaroriYyHNUX KaTeropil: KOHLENLin, iael, TexHonoril, niaxoais. Pasom i3 Tum, nposeaeHuin
HaMW aHani3 HayKoBOI NiTepaTtypu, becign 3 yuntenamm matematnkm 3CO 4O3BOINAN BCTAHOBUTH, LLO A0 CUX
nip HeAoCTaTHbO PO3B’A33aHMM 3ANUILAETHCA MNUTAHHA NIATOTOBKM MaMbBYTHIX yyuTenis maTeMaTuku Ao
BMKOPUCTaHHA 3acobiB Komn'toTepHoi BisyanisaLii.

MeTolo CTaTTi € PO3KPUTTA TEOPETUMYHWUX i MNPAKTUYHWUX acreKTiB NiAroTOBKM MalbyTHIX yuuTenis
MaTeMaTUKM [0 BMKOPWUCTAHHA 3acobiB Komn'ioTepHoi Bi3yanisauii, 30Kpema, 3a [0NOMOro XMapHMX
TEXHOJIOTiN. PO6OTY BUKOHAHO B MeXax HAyKOBOi TeMu: «TEOPETWUYHI Ta NPAKTUYHI aCMeKTU BUKOPMUCTAHHA
MaTEMATUYHUX MeToZiB Ta iHGOPMALiMHMX TexHONMOoriM B OCBITIi Ta Hayui» (peecTpauiHuini Homep
0116U004625) kadeapu KoMN'lOTEPHUX HAYK i MaTemMaTUKK KMiBCbKOro yHiBepcuTeTy imeHi Bopuca MpiHueHKa.

Buknapg ocHoBHOro marepiany.

3asHayeHa npobnema BUXOAWUTL i3 TOro, WO NIAXOAM OO0 HABYaHHA MATeMaTMKW, AKi 6asytoTbca Ha
30pOBOMY CMPUMHATTI HaBYaNbHOrO MaTepiany, A03BONAOTb MAKCMMA/IbHO 3a/ly4UTM NOTEHLiaN Bi3yanbHOro
MWCNEHHSA, @ B YMOBaX aKTUBHOTO BMKOPWUCTaHHA KOMMN'OTEPHUX 3acobiB NiATPMMKM OCBITHLOrO MpoLecy Moro
peanizauis Moxe HabyTu HOBOI AKOCTi Yyepe3 BWMKOPMUCTAHHS chewiafizoBaHWx 3acobiB. BiaTak po3BUTOK
OCTaHHiX Ta X NOCTilNHEe OHOBJ/IEHHA CTAOTb 3HAYYLLOK NEPesyMOBOI A/17 BUCYHEHHS AKICHO HOBUX BUMOT [0
npodeciinHoi NiAroToBKM MabyTHIX yunTeniB MaTeMaTUKM.

MoyHeMO 3 TEOPETUYHMX ACMeKTiB Npobnemu AoCnigKeHHA. 3a3HAYMMO, WO XMAPHI TexHosoril — ue
napagurma, Wo nepepbayae BiaganeHy obpobry Ta 36epiraHHA AaHWX. TEXHO/OrA Hafa€E KOpUCTyBayam
Mepexi IHTEpHET AOCTYN A0 KOMMN'IOTEPHUX pecypciB cepBepa i BUKOPUCTAHHA NPOrpamHoro 3abesneyeHHs fK
OHNanH-cepsica [2]. 3ragKy NpPo «XmapHi TEXHOIONT» MOXKHa 3HalTK Wwe B 90-x poKax XX cT. AKTUBHO TepMiH
noYasiv BUKOPUCTOBYBATM NpnbansHo 3 2006 poKy. [1a Hac aBTOPUTETHO € HayKoBa No3uLis B. BMKoBa, AKKUi
TPAKTYE KOHUEMLLO XMapHUX TEXHO/IOFiH, 3BePTaOYMCb A0 NOHATTA «BiPTYa/JIbHUIN MEPEXHUIN MakgaHunK». AK
3a3Hayvyae aBTOP, 3@ L€ KOHLENUiE 3aBAAKM cheljiafbHOMY iHTepdelicy KopucTyBaya, WO NiATPUMYETbCA
CUCTEMHMMW  MPOrPaMHMMM  3acobamMy  MEeperKHOro  HafaWTyBaHHA, B aAanTMBHMX iHPopmauiiHo-
KOMYHiKaUiltHMx mepexax (IKM) dopmytoTbca mepeskHi BipTyanbHi IKT-06’ekTn. Taki 06’eKTM — MeperKHi
BipTya/ibHi MalgaHYMKM € CUTYaLLIMHOIO CKAaA0BOK NOriYHOI mepexHoi iHppacTpyKkTypu IKM i3 TumuyacoBoto
BIAKPUTOI FHYYKOK apXiTEKTYPOIO, WO 33 CBOE OYyA0BO i YacOom iCHyBaHHA BiAnoBigae nepcoHidikoBaHMM
notpebam KopucTyBaya (iHAMBIAYaNbHUM i IpyNnoBMM), a IXHE GOPMYBaHHSA | BUKOPUCTAHHA NiATPUMYETbCA XO-
TexHonoriamu» [3, c. 8 —12].

Ha BiAMiHy Big, XMapHUX TEXHOOFiM, NOHATTA XMapo OPIEHTOBAHOro HaB4YaibHOro cepeaoBua (XOHC) e
[oBoNi HoBMM. Mu noroasKyemocb 3 aymkoto C. J/InTBMHOBOI, AKa nig XOHC po3ymie wTy4yHO nobynosaHy
CUCTEMY, WO CKNAZAETbCA 3 XMapHUX cepsiciB i 3abe3neyye HaBYanbHY MOBINbHICTb, rpynoBy cnisnpatto
neaaroris i CTyaeHTiB AnA epeKTUBHOro, 6e3neyHoro AocArHeHHA ANAaKTUYHMX Lineli [4, c. 28].

Y poboTi «XmapHi TexHonorii AK imnepaTMB MoAepHi3auii OCBITHbO-HAayKOBOro cepeAoBuLLA BULLOMO
HaBYasIbHOrO 3aKaaay» B. bukos i M. LUuMLWKiHa BM3Ha4YalOTb XMapo opieHTOBaHe cepeaosuile 3BO AK OCBITHbO-
HayKoBe cepefoBulle, B AKOMY AJa peanisauii Komn'toTepHo-npouecyanbHUx QyHKLiN  (3micToBO-
TEXHOJIOFYHMX  Ta  iHPOPMaLiMHO-KOMYHIKaLiMHUX)  uinecnpamoBaHo  nobyaoBaHa  BipTyani3oBaHa
KOMMN'IOTEPHO-TEXHOOrYHA (KopnopaTtuBHa abo ribpugHa) iHepacTpyKTypa. To6TO BM3HAYa/NbHUMU LLOAO
[AHOro niaxoLy KOMMOHEHTaMW cepefoBULLA € XMAPHI cepBicK, Lo 3abe3neuyoTb KOPUCTYBaYeBi MeperKHUM
[O0CTyn A0 MacliTaboBaHOro i rHy4Yko opraHisoBaHoro nyny ¢isM4yHo po3noAineHux BipTyanbHUX pecypcis, AKi
MOCTayaloTbCA B PEKMMI CaMOOBC/YroByBaHHA Ta aAMiHICTPYBaHHA 3@ MOro 3annTom. XapakTepHUMU pucamm
dopMyBaHHA i po3BUTKY Xmapo opieHToBaHoro OHC 3BO € Taki BAaCTMBOCTI AK BigKPWUTICTb i THY4YKicTb
CTBOpIOBaHOro cepegosumuwa. Lli iHHOBaUilMHi pucK, npuTamaHHi cydyacHomy OHC, BigobpakaloTb CyTHiCTb
KOHLenuji XmapHux obumncnexs [5, c. 55].

OTKe, CUHTE3yluM BM3HAYyeHHs [2 — 5], 3a3HauMmo, WO nif XMapo OPIEHTOBAHMM HABYA/bHUM
cepenoBuLLEM, Y TOMY YMCAI B KOHTEKCTI MiArOTOBKM MaMBYTHIX yuuTenis matemaTuKu, byaemo posymiTu
WTY4HO nobynoBaHy CUCTEMY, AKA CKAALAETbCA 3 iHTErPOBAHWX XMAPHUX cepsiciB i 3abe3neyye epeKTUBHY
cniBnpaLto BCiX y4aCHMKIB OCBITHbOro npouecy 3a4na nNigBuULLeHHA ePpeKTUBHOCTI HAaBYaHHSA | 4OCATHEHHSA MOro
MeTH.

BukopuctaHHa IKT, 30Kpema MepexHUX CepBiciB, [03BOMAE CTBOPUTM HANEXKHUW Neparoriko-



TexHonoriyHMin 6asmc cynposody CydacHUX iHOOPMALIMHMX CUCTEM HABYANbHOIO MPU3HAYEHHS, WO €
NpiopuUTETHMMM B OCHOBI 3a6e3neyeHHs byab-AKOro OCBITHLOro npotecy. Pasom i3 TUM, CTPIMKUI po3BUTOK IKT
OKPEC/IIE HU3KY CyNnepeyHocTein: MiK piBHem po3BuTKY IKT i HenigrotoeneHictio 3BO ao edekTMBHOro ix
BMKOPUCTAHHSA; MiX noTpebamm MainbyTHIX yunTenis y BUKOPUCTaHHI XMapO OPiEHTOBAHONO NepCcoHai30BaHOro
HaBYa/IbHOrO cepefoBULLA B KOHTEKCTI 0COBUCTICHO-OPIEHTOBAHOIO HaBYaHHA, AKE BPaxoBYE iX 0C06AMBOCTI K
npeacTaBHUKIB Y-NOKONIHHA, Ta peanisalii 3aBAaHb KOMMETEHTHICHOro miaxoay i BiACYTHICTIO BianosigHOro
KOMMJIEKCY NPOrpaMHoro 3abe3neyeHHs Ta AKICHOro e/IeKTPOHHOrO KOHTEHTY. AIK 6y0 ,0BEeAEHO HAaMU, O4HUM
i3 WNAXiB BMUPILIEHHA 33a3HAYeHMX NPOTUPIY € MPOEKTyBaHHA Ta PO3BUTOK CY4aCHOrO BiAKPWUTOro Xmapo
OpPIEHTOBAHOrO OCBITHLOIO CEPeaoBMLIA, AKI BIAHOCATbCA A0 Pi3HMX MOKOANiIHb i MAalOTb pPi3Hi NoTpebu Ta
0cobnunBoCTi, pisHUI piBeHb IKT-KOMNETEeHTHOCTI Ta Pi3Hi Po3ymiHHA Ta HayeHHA OCBITHbOI MOAITUKKU. Mpu
y3aranbHeHHiI BCi Ui GpaKTOpM NpUBOAATL 40 TOrO, WO NepPCOoHa/bHi TPAEKTOPIi HABYAHHA CTAlOTb AyXKe PiSHUMU
[ONR KOXKHOI 1I0AMHY | CTBOPHOIOTH il MepCcoHanbHe OCBITHE cepenoBuLle [6].

Haykosui M. WuwkiHa i M. MNonenb y MeTOANYHUX pEKOMEHZALIAX BUKOPUCTAHHA XMapHUX CepBicCiB i
TEXHOMIOFT Yy HAyKOBiM | neparoriyHin A[ianbHOCTI 3a3HayaloTb, WO OCHOBHI BMAM XMAPHWUX CepBiciB
Big0bOparkatoTb MOXIMBI HaNPAMM BUKOPUCTaHHA IKT-ayTCOPCUHIY AR CTBOPEHHA OCBITHIX CEPBICiB:

e SaaS (Software-as a Service) — «nporpamHe 3abe3neyeHHn AK cepsic» — MOXKe BUKOPUCTOBYBATUCA
0N HAfAHHA CTyAeHTamM [OoCTyny A0 eNeKTPOHHOI MOoWTW, onepauimHMX cucTem, [0AATKIB, MPUKAALHUX
nporpam;

e PaaS (Platform as a Service) — «nnatdopma sk cepsic». Ha BiagmiHy Big 3acobis SaaS, sKi 6inbw
OpiEHTOBaHiI Ha KopwcTyBava, AaHUM BuA nocayr Ginblue Npu3HavyeHUn gaa po3pobHUMKa. B AKocTi cepsicy
HaJa€eTbCA AeAKUA Habip nporpam, cayK6 i 6ibnioTeK, iHTerpoBaHuUx NAATGopm ANA CTBOPEHHA BAACHWUX Beb-
[0AaTKiB;

e laaS (Infrastructure as a Service) — «iHdpacTpyKTypa AK cepsic», NpU3HaYeHa Ana 3anycky byab-
AKUX [0AATKIB HAa XMapHOMYy anapaTHoMmy 3abe3neuyeHHi no BM6OpPY KopucTyBaua. [o cknagy laaS moxyTb
BXOOMTM anapaTHi 3acobu (cepsBepwu, cucTemu 36epiraHHA AaHWX, KAIEHTCbKI mporpamu Ta obnafHaHHA);
onepauiliHi cuctemm Ta nporpamHe 3abesneveHHn (3acobu BipTyanisauii, ynpaBaiHHA pecypcamu); nporpamHe
3abe3neyeHHs 3B'A3KY MiXK cucTemamu (3acobu mepexkHOi iHTerpaii, ynpasaiHHA pecypcamu, ynpaBJiHHA
obnagHaHHAM), WO HagatoTbea yepes IHTepHeT [7].

MobyaoBa nepcoHasbHOrO €/1eKTPOHHOrO HaB4yanbHoro cepegosuwa (MEHC) 6a3yeTbca Ha
BMKOPUCTAHHI XMapHMX TexHoNorih SAAS.

MEHC ue pesynbTaT eBotouii Beb 2.0 Ta ii BN/AMBY Ha OCBiTHIM npouec. JocTyn A0 HaBYaHHA CTaE
AOCTYNOM A0 pecypciB Ta Mocayr Ta [03BOJIAE MAUBYTHIM yuuTensm maTeMaTUKU He /iMle KopucTyBaTuCA
HaBYa/IbHUMM pecypcamu, ajne, roNI0BHe — CTBOPHOBATM iX. HaBYaHHA y Takuil cnocib nepeTBOPHOETLCA Bif,
nepegasBaHHA BiZOMOCTEM Ta 3HaHb Ha ix cTBOpeHHs. Ocobnmeictb MEHC nonsarae B Tomy, LLO BOHO CTA€
iHCTPYMEHTOM, AKWI [03BOAAE CTyAeHTam 6paTh yyacTb y po3nofiieHoOMy cepefoBMLLi, WO CKNAJAETbCA 3
mepexi ntogen, nocayr ta pecypcis. Omke, MEHC — ue He Avwe KompopTHe cepesoBULLE ANA BUMKOHAHHSA
AiANbHOCTI, ane 11 3acib CTBOPEHHA NepcoHaNbHOI HaBYa/IbHOI Mepexi, e MOXKHa cniBnpaloBaTh He Aulle 3
NPAMUMMK Ccyb’EKTaMM OCBITHLOTO MpoLecy, afne M ix ChilbHOTaMM, O AO03BO/SE 3HAYHO PO3LIMPIOBATU KOO
CNiNIKYBaHHA, BUXOAUTM 3a pamMKM GOpMasibHOi KOMyHiKauii Ta OoTpMmyBaTU 3HauyHO 6Hinblwe npodeciiHmx
BigOoMmoOCTEN.

MEHC — ue CyKYMHiCTb €/1eKTPOHHOIO KOHTEHTY Ta Cy4YacHWX Beb-cepBiciB i NporpamHUX A04ATKIB, Ha
AKMX TPYHTYIOTbCA iHAMBIAYaNbHi OCBITHI €NeKTPOHHI nnaTPopmM KepyBaHHA KOHTEHTOM Ta 3Z4iMCHEHHS
eNIeKTPOHHOI KOMYHIKauii, cniBnpaui Ta po3B’A3yBaHHA HaBYa/JbHO-HAyKOBMX npobaem, i AKi HapaloTb
MOMK/IMBICTb MaMBYTHIM y4yuTENAM MaTEMaTMKM CaMOCTIMHO BCTAHOB/OBATM HaB4ya/bHi LiAi Ta ynpaBaaTu
BNACHMM MPOLLECOM MOHITOPUHIY HaBYa/IbHUX AOCATHEHb, @ TAKOXK, Ha OCHOBI meToay nopTdonio popmysaTtn
BJIACHWUIA €NeKTPOHHWUI HaBYaNbHWI NPOCTIP, CTBOPIOBATM BAACHY eNeKTPOHHYy 6ibnioTeKy, 3aiicHioBaTM Ta
ONpPUNIOAHIOBATM HABYA/IbHO-HAYKOBY MPOEKTHY AiANbHICTb TOLLO.

CTBOpEHHA Ta BMPOBAaAMKEHHA XMapo opieHToBaHoro [EHC Hagae 3mory manbyTHIM yuuTenam
MaTeMaTUKK:

e gAKicHO Ta edeKkTMBHO 3400yBaTM 3HAHHA nig 4Yac ¢opmanbHoro, HedbopmanbHOro Ta
iHpopManbHOro HaBYaHHA, BUKOPUCTOBYHOUYM Cy4acHi XMapHi Ta Be6-TeXHOOTIi Ta BiAKPWUTI OCBITHI pecypcu;

e 3pyyHiwe npautoBatv 3 iHPOpMaLiMHUMK, HaBYaNbHO-METOAUYHUMWU Ta HAYKOBUMW AAHUMMK Ta
BigoMOCTAMU;

e nnaHyeaTu poboTy;

e MiaTPMMyBaTU KOMYHiKaljii Ta crniBnpauo 3i CTyAeHTamMu Ta BMKAagadamu, cninbHO po3B’A3yBaTtu
HaBYa/IbHO-HayKOBi Npobaemu;

® PO3LWMPIOBATU MOMXKAMBOCTI HaBYaNbHOI Ta HAYKOBOI AifA/IbHOCTI;



® CaMOCTIMHO BCTAHOB/MOBATM HABYA/bHI LN Ta ynpaBAATM BAACHUM NPOLLECOM MOHITOPUHTY
HaBYa/IbHUX AOCATHEHb;

® Ha ocHoBi meToay nopTdonio GopmyBaTH BAACHNI €NEKTPOHHUI HaBYaIbHUI NPOCTIP, CTBOPOBATH
BNACHY €/IeKTPOHHY 6ibnioTeKy, 34iMCHIOBATM Ta ONPUIOAHIOBATM HaBYa/IbHO-HAYKOBY MPOEKTHY AiANbHICTb
TOLWO.

Mu maemo rnMboKe nepeKkoHaHHA, WO 3acobu HaBYaHHA, AKi CTyAeHT BMKopuctoByBaTume y MEHC,
NPAMO 3a/eXaTb Big, Moro 3aranbHUX Ta ¢axoBux IK-KomneTeHTHOCTEN, a TaKoXK, Big |IK-KomneTeHTHOCTI
BMK/Magaya. Mu BBaXKaeMo, LLO A0 MiHiManbHOro Habopy 3acobiB HaBYaHHSA, AKMMM MaE BOJIOAITU MaUByTHIM
yuuTeNb  MATEeMATUKW, CAif  BigHECTU: Komn'toTepu, MyAbTUMEAiMHI CUCTeMM, HaBYasJbHWA nopTan
YHiBEPCUTETY, AUCTAHUiNHI KypcK, BeEB-3aCTOCYHKM 3 KOHTEHTOM Big poboToaaBus, BipTyanbHi Ta BigganeHi
nabopaTopii, pecypcu mepexi IHTepHeT, MObinbHI NpPUCTPOI Ta pi3Hi ragsKetu, Bigeo noptanu, npodeciiHi
cantn, 6norn, dopymu, npodinbHe i 3aranbHe M3, NpodinbHi NPUCTPOI Ta €NeKTPOHiKa ANA HaBYaHHA,
KopnopaTueHi xmapu Microsoft, Google, Cisco TolLo, XMapHi cepBicM 36eperKeHHA OaHWX, aBTOMaTM30BaHi
CUCTEMU KOHTPOJIKO | CAMOKOHTPOIO, Ta iHLWI.

Mepexoanayun [0 PO3KPUTTA NPAKTUYHWUX achekTiB npobsemu AOCNIAMKEHHA, 3a3HAYMMO, WO B AKOCTI
HalBa)KNMUBILIOrO UMHHWMKA peanisalii NepcoHaNbHOTO EeNEeKTPOHHOrO HABYANbHOIO CepefoBULA MU
PO3rNA4AaEMO BUKOPUCTAHHA KOMN'IOTEPHOI Bisyanisauii. 3ayBaxKMmo, WO BiANOBIAHO A0 pe3ynbTaTtiB poboTtu
[1], y cucTemi yKpaiHCbKOi maTemaTUyHOI OCBiTU irypytoTb TEPMIHW, AKI XapaKTepusytoTb ii iHbopmaTusauito.
Cepef, HUX: NPOrpamHi 3acobyM MaTEMATUYHOrO CNPSMYBAHHSA, N4 AKMMKU PO3YMitoTb 3acobu Komn'toTepHoi
Bi3yanisauji, GyHKUiOHan AKUX OPIEHTOBAHMI Ha PO3B’A3yBaHHA MEBHWUX K/aciB MaTeMaTU4YHUX 3adad, Ta
neAaroriyHi nporpamHi 3acobu, nig AKMMM PO3YMIilOTb Pi3HOBMA, ENEKTPOHHUX OCBITHIX pecypcis, AKMIA BUMarae
060B’A3KOBOr0 3a/ly4eHHA NMEBHOr0 BMAY KOMM IOTEPHOT TEXHIKM (KoMn'toTepa, cmapTdoHa, NaaHwWweTa Towo),
BMKOPWUCTOBYETHLCA 3 MEBHOIO NeAaroriYHO MEeTO Ta CAYrye NiATPUMKOI OCBITHbOrO NPoLecy.

OfHi€t0 3 BaXKIMBUX XapaKTEPUCTUK NeAaroriyHoro NporpaMHoro 3acoby Komn’toTepHoi Bidyanisauii mu
BBAXKAEMO iHTEPAKTMBHICTb, TOB6TO 6e3nocepenHin BiAryK CMCTEMU Ha Aii KOpUCcTyBaya. 3 ornagy Ha Le okpemi
nporpamHi 3acobnM MaTeMaTUYHOro CrPAMYBAHHSA, WO [A03BO/IAOTb OPraHi3yBaTW iHTEPAKTUBHUIA MpoLLec
[OCNiAXeHHss abo iHTEepaKTMBHY Bi3yani3aulild aHANITUYHUX YU TFEOMETPUYHUX BJIACTUBOCTEN MEBHOO
MaTeMATUYHOrO 06’eKTa abo KOHCTPYKLi, MOXKHA BBA*KaTWU MejaroriyHMmM, TOOTO TaKMMK, AKI BapTo
BMKOPWUCTOBYBATU y NpodeciliHilt NiaroToBLi ManbyTHIX yunTenis.

BnMBYEHHA HayKOBOI NegaroriyHoi Ta MeTOAMYHOI NiTepaTypu y ranysi HaB4YaHHA MaTEMATUKKU CBIAYUTb
npo Te, WO 33a3BMYa [OCAIAKYETbCA [Ba KNAacM MpOrpamHMx 3acobis Komn'toTepHoi BisyanisaLii, xoua
BOAHOYAC Po3pOobHMKaMM NporpaMHoro 3abesneyeHHA MPOMOHYETbCA LWMPOKUIA Habip BY3bKO OPIEHTOBAHMX
nporpam (rpadonobyaoBHUKKN, CUCTEMM MATEMATUUYHOI CTaTUCTUKKM ToLlo). MepLlunit Knac BKAKOYAE CUCTEMM
KOMMN'OTEPHOI MaTeMATUKM, B AKUX BUKOPUCTOBYIOTbCA TPAAMLiMHI MO3HAYeHHs Ta cnocobu HanucaHHA
dopmyn (Maple, MatLab, Maxima Towo). Lii cuctemn ocob6amso edbeKTUBHI Npu po3B’A3yBaHHI PiSHOMaHITHMX
NpUKNagHUX 3aa4, Hacamnepes, 33434 MaTeMaTUYHOTO MOZENIOBAHHA B HAYLL M TEXHILL.

[o apyroro Knacy BifHOCATb Nporpamu AMHAMIYHOT MaTeMaTukm (gani — MNAM), y skux nepegbayeHo He
iMe MOXKMBICTb KPECNeHHA TOUYHWX PUCYHKiIB, NOByA0BM pisHOMaHITHMX rpadikiB, BifllyKyBaHHA KOpPEHiB
PiBHAHb, HepiBHOCTEM Ta iX CUCTEM TOWO, a M MOXK/AMBICTb AUHAMIYHMX 3MiH BUXigHOT MaTemaTU4HOI
KOHCTPYKLii, BUBYEHHA Habopy ii YUCNOBUX XapaKTEPUCTUK 4YM X BiAHOWEHb Y AuHamiui (GeoGebra, Mathkit
a6o MaTtemaTtuuyeckmit KOHCTpyKTOp, DG, Gran, Cabri, nBasa matemaTturKa TOLLO).

[HWKWUMK cnoBamu, Nig, NporpamaMm AMHaAMIYHOI MaTeMaTUKM BapTo PO3yMiTU 3acobu Komn'toTepHoi
Bi3yanisaujii matemaTM4YHUX 3HaHb, AKi nepeabayaloTb AMHAMIYHE OMNEpPyBaHHA Pi3SHUMM MaTEMaTUYHUMM
06’€eKTammn 11 MOXKAMBICTb OMEpPaTUBHOrO OJEpPaHHA BigomocTel npo ix BnacTusocTi. A. lOpuyeHKo BuAinAe
HalibinblW nonynsapHi 3acobu Komn’toTepHoi Bisyanisauii:

e AnyChart — nporpamHuit 3aci6, sKut ctBopeHo ana po3pobku pisHoro poay rpadikis ana sisyanisauii
CTAaTUCTUYHUX TA MaTEMATUYHUX JAHUX;

e Easel.ly — 3aci6 no3Bonse WBMAKO CTBOPUTU Npe3eHTaUiMHUI maTepian y Burnagi iHoorpadikm 3
BMKOPUCTAHHAM Ziarpam Ta MatoHKiB Ha OCHOBI roTOBMX LWabAoHIB;

e Infogram — cepBic po3paxoBaHM Ha KOPMUCTyBauiB, AKi He po3ymitoTbcs Ha Beb-guM3aiHi Ta
nporpamyBaHHi;

e Prezi —xmapHuit cepBic Ans CTBOPEHHA iIHTEPAKTUBHMX Npe3eHTaLil;

e GeoGebra — cepegosuiLe, Ae nepeadavyeHO MOXKAMBICTb MOAENIOBAaHHA MaTeMaTUYHUX 06’eKTiB, a
TaKoX poboTy 3 TaBAULAMM | CTATUCTUYHI PO3PAXYHKY;

e PowToon - oHNalH-CepBic ANA CTBOPEHHA aHIMOBAHMX BiZLe0 Ta Npe3eHTaLi 3 LWMPOKUM CNEKTPOM
[0AaTKOBUX MOXKAMBOCTel Towo [8, c. 12 —13].

IHTepdeiicu 3ragaHmx Nporpam AMHAMIYHOT MaTEMATUKKU Ta NPUHLMNKM POBOTM B HUX AOBOAI NOAIOHI: 3a



[0MOMOro0 MULLI Ta NaHesNi IHCTPYMEHTIB MOXKHa NpeacTaBAATM MaTemMaTUUHi 06’ eKTH, HanpuKaaa, GyHKuii Ta
rpadikm, pobuUTn 0BUNCNEHHSA, CTBOPIOBATU NEBHI reoMeTpUUHi 06’eKTU (TOUKK, NPAMI, BiAPI3KKN, KONa, a TaKOX
TXHi KOHCTpYKUji), 34iMCHIOBATM AWMHaMIiYHI 3MiHM, ¢iKCcyBaTM MeBHi BNACTMBOCTI, 0BYMCAOBATM 3HAYEHHA
OOBXUWH, KyTiB, NJ1OLL, TOLLO.

OKpec/IiMmo MeToAMYHI 0cOB6MBOCTI 3aCTOCYBaHHA KOMN' IOTEPHUX MAaTEMATUUYHWUX IHCTPYMEHTIB.

e  MOXAMUBICTb 3MIHM PUCYHKY B AMHAMIUi, CNOCTepeXeHHA 3a TPAEKTOpiAMW TOYOK. Lle ao3sonAe
6iNbl AKICHO 3A4iliCHIOBATM OpraHi3aLito Ta peanisauito A0CNIAHULbKOI AiANbHOCTI OCBITHbOro npouecy (y4Hi
MatoTb MEBHUIN iIHCTPYMEHTaPIN A1A MAaTEMATUUYHOTO BiAKPUTTA, BUUTEIb MaTeMaTUKKM — NejaroriyHmii cnocib,
Lo CNPUAE AKICHOMY YCBIAOMNEHHIO MaTEMATUYHOT igei).

o MOoXNMBICTb PO3LWIMPEHHA Habopy iHCTPYMeHTiB Ana nobyaoBa cepeauvHU BiapisKa, napasesnbHoi
NpPAMOI UM NepneHAMKYNApa, yCTaHOBAEHHSA iHCTPYMEHTIB, AKi Bxke 6ya10 3aCTOCOBaHO.

e Komn’toTep AOMOMara€e BYUTENO MAaTEMATUKKN NEPEBIPATU NPABU/bHICTb CKNAAHUX NObYA0B, LiKaBo,
WO Y HU3KM KOMM'IOTEPHUX CUCTEM, HAMpPUKAaL, Y MatemaTMyHOMY KOHCTPYKTOPI, NepeBipKa 34iMCHIOETbCA
ABTOMATUYHO.

3po3ymino, WO BMKOpUCTaHHA 3acobiB Komn'toTepHol Bi3yanisauii nepeabayatoTb nonepegHto
IPYHTOBHY MiZArOTOBKY BYMTENA MAaTEMATUKM.

1. BuKopucTaHHs 3acobiB Komn’'toTepHOI Bi3yanisauii BMMarae nepeocmucineHHs ¢opm i mMeToais
HaBYaHHA. TpagumuiiHe po3B’A3yBaHHA 3afadvi 3 MigpyYHMKa 3a [0NOMOrO0 MNPOrpaMHMX 3acobis €
npobsemHUM. fIK NpuKNag, 3afadvi Ha NepeTBOPEHHA BMPA3iB BUMaraloTb PO3yMiHHA GOPMYa, FreOMETPUYHI
3afayi Ha foBeAeHHA NoTpebyoTb NOYATKOBOI MiArOTOBKM, Bax/IMBO cHOpPMyBaTU ANA YYHA aArOpUTM Ai, Wwo
CNPUAE 3HAXOAKEHHIO ePEKTUBHOIO LWAAXY BUPILIEHHS 334a4i Ta GOPMY/IOBAaHHIO MPABUJIbHUX BUCHOBKIB. Y
HU3KW BWUMAAKIB, AKLWO BYMTENb MJAHYE 3aNy4uMTU KOMMN'lOTEP, BapTO TBOPYO CKOPEryBaTW 3MmicT 3ajad
nocibHuKa.

2. MNolwyK HecTaH4apTHUX i TBOpPUMX 3aBAaHb. Lle nos’asaHo i3 TMM, WO cyyacHa nepgaroriyHa Teopin i
NpaKTUKa AeKNapye PO3BUTOK TBOPYMX 3A4i6HOCTEN Y4yHiB, y TOMYy 4yMcni BMKopucToBytoun IKT. Bigomo, wo
OZHWM i3 CKNIAAHMKIB TBOPYOrO MUC/AEHHA BUCTYNAE iHTYiLiA. Came 3micT maTeMaTUYHUX 3aga4 06yMOBIIOE i
PO3BUTOK. HayKoBLi CTBEPAKYIOTb, WO PO3B'A3aHHA 3afay AKHAMKpalle CNpUAE PO3BUTKY CNOCTEPEK/INBOCTI,
YMiHHIO 3aCTOCOBYBATN HAOYHO-06pa3He MUC/IEHHA Ta iH.

3. Mpobnema pauioHanbHOro BMbopy cepeaosuila. MpoBeaeHi CNocTepeXKeHHs 3acBiaunan cuTyalii,
KO/MIM 33Ja4y BUPILLYIOTb 33 AOMNOMOrO KOMN IOTEPHOIO iHCTPYMEHTY, AKMA He € onTUManbHUM. OfgHak, Lo
npobnemy NErko yCyHyTH, KONU BXKe € A0CBi4 POOOTU 3 TAaKMMM IHCTPYMEHTAMM Ta BU3HAYEHO MOMKIMBOCTI X
BMKOPUCTAHHA HA 3aHATTAX 3 MAaTeMaTUKU. Tak, 414 PO3B'A3yBaHHA 33434y CTEPeOMETPii He 3aBXKAM AO0PEYHO
3any4atn nporpamy Gran3d, OcKinbKM ii 0BMEKeHUIN IHCTPYMeHTapilt (CTBOpeHHs 6a30BMX CTEePeoOMETPUYHMX
00’€KTiB, napasnenbHe nepeHeceHHA i MOBOPOT) He [03BOJSIE OMepyBaTM PiBHAHHAMKM OO’eKTiB Ta iX
nepeTBopeHHAMM (nporpama Cabri 3D Tako He nepeabayae 3afaHHA 06’eKTIB iX PIBHAHHAMMK), HaTOMICTb
NAM GeoGebra 5.0 6yae 3 ycnixom gonomaraTtu y po3s’A3yBaHHi 3a4a4, 3a43aHNX aHaNiTUYHO.

4. TMpPUHUMNOBO iHWOrO METOAMYHOrO 3MicTy HabyBae YMiHHA BuMTenem 3A4iMCHIOBATU MepeBipKy
pe3ynbTaTiB po3B’A3aHHA 3a4adi 33 AOMNOMOrol Komn'toTepHoi nporpamu. BaskivMBo 3po3ymiTv nigxig ydHA
WoAo 3A4iMCHEeHHA po3B’A3Ky. Tak, 3agaya nNpo nobynosy KeBagpata moxKe OyTM pos3B’A3aHa KibKoma
cnocobamu, He KOXKEH 3 AKMX BUSABUTbCA KOPEKTHMM (HanpuKknag nobysosBa npAMMX, AKi BisyanbHO
nepneHaMKYNApHI Mixk coboto, ane He 36epiratoTb L0 BAACTUBICTb MPU AMHAMIYHIW 3MiHI KOHCTPYKLi).

5. CTaHZapTHi NOMWAKKM MpK 3acTOCYBAHHI KOMM'IOTEPHUX IHCTPYMEHTIB. PeasibHa NpaKTWKa A03BOJIAE
CTBEPAKYBATH, WO HA CbOFOAHI HaABHI TMMOBI MOMW/IKM 3aCTOCYBaHHA HW3KM KOMM'IOTEPHMUX iHCTPYMEHTIB.
CepeZ, TaKMX MNOMWMIOK — HEMNPaBW/bHUIA CUHTAKCUC KOMaHZ, HEKOPEKTHE BWKOPUCTAHHA I[HCTPYMEHTY,
BiZCYTHICTb PO3YMiHHA Pe3ynbTaTy BMAUBY iHCTPYMEHTOM Ha O6’€KT, HEBMiIHHA NOSACHUTU OfEpPKaHi PO3B'A3KM
NicNA 3aCTOCYBaHHA iIHCTPYMEHTY TOLLLO.

BucHOBKMU. BiaTak, akTyanbHOW € BiANOBiAHA NiAroToBKa BYMTENA A0 ePeKTUBHOro 3acTOCyBaHHA
3acobiB Komn'toTepHoi Bi3yanisauii. BaKAMBO BU3HAUUTUCA 3 KOXKHUM i3 3aBAaHb Ta iHCTPYMeHTaMun pas ix
po3B’A3yBaHHA, pO3TallyBaT 06paHi 3aBAaHHA B TaKili NOCAifOBHOCTI, Wo6 cnoyvaTky 6ymM NpocTi Ta NOCUAbHI
ANA BiNbWOCTI yYHIB, a iXHA CKNAAHICTb NOCTYNOBO 3pocTana. Lie TBepaeHHA NOB’A3aHO i3 TUM, WO Komn'toTep
MOKe He fiMle AonomMaraTti, a e 1 3aBaxaTu. [paKkTMKo L0BeAeHO — AKLWO Yy4YeHb BiAg4vye, WO 3aBAaHHA
3aHAATO CKNafHe, BiH NnepexoaunTb A0 PO3B’A3aHHA 6ifbl NPOCTUX 3a4a4, Y TOMY YUCAi B iHWOMY BipTya/sibHOMY
cepenoBuLL.

TaKoX 3a3Ha4yMMO, LLO aHai3 BNACHOrO METOAMYHOro AO0CBiAY A03BO/AE KOHCTAaTyBAaTU MO3UTUBHUMN
BM/IMB BMKOPUCTAHHA 3acobiB Komn'toTepHoi Bisyanisauii Ta BiAnoBigHOro maTeMaTMYHOrO iHCTPYMEHTapito Ha
piBeHb MaTeMaTUYHOI NiArOTOBKM YyUHiB. TOMY € MiACTaBU rOBOPUTU MPO BAKAMUBICTb MiArOTOBKM MalbyTHLOrO
BYUUTE/IA MATEMATMKN A0 BUKOPUCTAHHSA 3acobiB Komn'toTepHOI Bisyanisauii B npodeciiHil gianbHoOCTI.
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THEORETICAL AND PRACTICAL ASPECTS OF PREPARATION OF FUTURE TEACHERS OF MATHEMATICS FOR
USAGE TOOLS OF COMPUTER VISUALIZATION
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Abstract.

The article reveals theoretical and practical aspects of the preparation of future teachers of
mathematics for the use of means of computer visualization, in particular, for the help of cloud technologies.

The essential characteristics of the basic concepts of research has been outlined as following: cloud
technologies, cloud-oriented learning environment. It has been determined that the main cloud services reflect
the potential for using ICT outsourcing to create educational services, while building a personal electronic
learning environment is based on the use of cloud-based technology SAAS. It has been noted that the use of
computer visualization is considered as the most important factor in the implementation of personal electronic
learning environment.

Two classes of software tools for computer visualization have been investigated. The first class includes
computer mathematics systems that use traditional notation and formulas (Maple, Matlab, Maxima, etc.). The
second class includes programs of dynamic mathematics, which provides the possibility of dynamical changes
in the original mathematical construction, a study of its set of numerical characteristics of the relations in the
dynamics (GeoGebra, Mathkit or Matematicheskiy konstruktor, D., Gran, Cabri, Jivaya Matematika).

The popular computer visualization tools have been highlighted, they are AnycChart, Easel.ly, Gram,
Prezi, PowToon, etc. The methodical features of the use of computer mathematical tools in the work of the
teacher of mathematics have been presented. The expediency of the thorough preparation of future
mathematics teachers for the use of computer visualization tools has been proved.

Key words: future teacher of mathematics, professional training, computer visualization tools, ICT-
competence, information and communication technologies, cloud technologies.



