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3ACTOCYBAHHSA XMAPHUX TEXHOJIOFINA NPU NIATOTOBLI
MAUBYTHIX YYUTENIB MATEMATUKW A0 NPOEKTYBAHHA
HABYAJIbHOI AIAJIbHOCTI CTAPLUOKJ/IACHUKIB

Y ny6nikauyii npeacraBneHnii aHasiz HarnpsiMiB AOC/iA)XeHb HayKOBL|IB
LOAO MOX/INBUX CrIOCOBIB yrpOBaAXeHHSI XMapHUX TEXHOJIOriN B OCBITHIN
npoyec BuLUMX | 3ara/lbHOOCBITHIX HaB4YalslbHUX 3ak/iafgiB rpu nigrotosyi
ManbyTHIX yuuTesiB MartemMaTtuku [0 MNPOEKTYBAaHHS HaBYasbHOI Aisi/IbHOCTI
CTapLUIOK/1aCHUKIB.

Y cy4yacHOMYy CBIiTi 3 KOXHMM [HEM 3pOCTaE poOJlb XMapHUX
TEXHONOriN, AKi NOCTYNOBO OTPUMYIOTb LUMPOKE BU3HAHHA y cdepi
ocBiTU. OCTaHHIM 4YacoM CrnocTepiraeTbCcs MiABULLEHUI iHTepecC ne-
[aroriyHoro CniBToBapuCTBa A0 HUX SK A0 TakKux, WO 3MiHIOKOTb Ha-
BUasbHe cepefoBulle i pobnaTe OCBiTY 6inbll AOCTYMNHOW, HOGINb-
HOtO, 3abe3nevyoumn cninbHKn | 6e3nepepBHU JOCTYM YCiX Y4aCHU-
KiB OCBITHbOI0 npouecy A0 iHpOpMaLiNHNUX OCBITHIX pecypciB.

JouinbHicTb | HeobxigHiCTb ynpoBamxeHHs 3acobiB IKT Ha
OCHOBI XMapHWX TexHOnorin B YKpaiHi 3ageknapoBaHO Ha pAep-
XXaBHOMY PpiBHi i BinobpaxeHo B HauioHanbHOMY MpoekTi «Bigkpu-
T cBit™ (2010-2014 pp.), y CrpaTerii po3BuTKY iHHOpMaUinHOro
cycninbctBa B YKpaiHi Ha 2013-2020 pp., wo nepeanbayae dpopmy-
BaHHS Cy4yacHoi iHpopMaUinHoi iHDpacTpyKTypM Ha OCHOBI XMapHUX
TEXHONOrIiMN.

Tomy XXI cT. noTpebye Big cyyacHOro BYMTEnNs 34aTHOCTI A0
NepeocMUCNIEHHS BNACHOI CUCTEMU NPOMECINHUX 3HaHb | BMiHb,
ypaxyBaHHS [AOCArHEHb HOBMX OCBITHIX TexHOJOorih, i ocobnmeo
BaXX/IMBUMU CTalOTb HABUYKU KPUTUYHOIO MUCIEHHSA — BUKOPU-
CTaHHSA KOTHITMBHMX TexHiK i cTpaTeriii, ski 36inbwyloTb Bipo-
rigHICTb OTpMMaHHS H6axxaHoro KiHUeBOro pesynbraTy.

Taka TeHAeHUid CnoHyKaeE AOCNIAHWKIB A0 TEeOpeTWYHOro Ta
MeTOAMYHOro O0b6rpyHTyBaHHA cTpaTeriin, moaenen edeKTUBHOrO
3aCTOCYBaHHS XMapHWUX TEXHOMOriA y Cy4aCHOMY OCBITHbOMY MpoO-
ueci Npo Wo cBigyaTh HayKOBi AOPOBOKM yYKpaiHCbKMX Ta 3apybixKHMX
aocnigHukie: . AnekcaHsHa, 0. bukosa, B. Xanaaka, M. Kagewmii,
B. Kobwuci, O. Ky3sbMiHcbkoi, B. KyxapeHka, C. JlutBuHoBoi, H. Mop-
3e, B. MkpTtusHa, O. CBupugeHko, 3. CenpgametoBoi, C. CeMipuko-
Ba, O. CnipiHa, 0. Tpuyca, M. lWWuwkiHoi, M. Armbrust, R. Griffith,
M. Miller, K. Subramanian, N. Sultan, W. Chang, A. Fox Ta iH.

Ak 6aumMo, AocnimxeHHs npobnemu 3acToCyBaHHS XMapHUX
TEXHONOriN B OCBiTIi TpWBalOTb AaBHO, ajie MNUTaHHA NiAroTOBKM

" © XepHosHukosa O. A.

COFTOCR KD COFTOCR 5D COFTOCR 5D COF T CR 56D COF TOCR 56D O TOCR 56D S TOIO R SO COZTOIOCR 56O CF
98 TABPIVICBbKUL BICHUK OCBITH. —2015. — Ne 3(51).

O TOCR KD COZTOCR DS TOCR 56D CF TOCR 6D OO TOCR 56D CF TOCR 6D O TOCR £ CFTOCR OO



COFTOR D COFTOCR D COF TR 56D CF TOCR 56D COF TR 5D CF TR 5D CFTOICR 5D CFTICR 56O CF

OCBITA BrnrPoOoB>X >2km1tTA

COFTOCR KD COZTOCR 56D COFTOCR 5D COFTOCR 56D COF TOCR 56D O TOCR 560D S TOCR S COZTIOCR 56O CF
ManbyTHbOro BUMTENA MaTEMATUKW CaMe [0 MNPOEKTYBaHHA Ha-
BYaNbHOI AiANbHOCTI y4YHiB 3acobaMu XMapHWUX TeXHOSOrin 3anu-
LWAETLCA, Ha HaWy AYMKY, HEAOCTaTHLO PO3KPUTUM.

MeTot CTaTTi € aHanis nigrotoBkn ManbyTHIX yuuTenis mare-
MaTUKW A0 NPOEKTYBAHHA HaBYasbHOI AiNbHOCTI CTapLUIOKIACHUKIB
3acobaMum XMapHUX TEXHOJIOTIN.

Mig XMapHUMKU TEXHONOrIAMU PO3YMilOTb AMHaMiI4YHO MacwTabo-
BaHWI BiNbHMIA cnoci6 A0CTyny A0 30BHIWHIX 064MCIOBaNbHUX
iHpopMauinHUX pecypciB Yy BUrnaai cepsiciB, WO HadawTbCa 3a
aornomoroto Mepexi IHTepHeT. ®akTMYHO AaHi 3HaxoasaTbcs i onpa-
LbOBYIOTbCS 3 BUKOPUCTAHHAM MOTY>XHOCTEN Mepexi ANCTaHUiMHUX
cepBepiB, a Ha KOMN'lOTepi KopucTyBada npocto BiabyBaeTbcA
B3aEMOAiA 3 gaHuMMW. Mepexa B3aEMOMOB'A3aHUX AUCTAHUINHMX
cepBepiB i € Tak 3BaHO «xMapoto» [1; 2].

Taki Haykosui sk O. Ky3bMiHcbka, H. Mop3e, O. CBupuaeHkKo,
O CnipiH onucyloTb MoAeni HadaHHSA XMapHUX Mocayr: iHdpa-
CTpykTypa sk nocnyra (laaS), nnatdopma gk nocnyra (PaaS) Ta
nporpaMHe 3abesneyeHHs Ak nocnayra (SaaS); NpuAINSaloTb 3HAYHY
yBary TeHAEeHUisIM pO3BUTKY XMapHMUX TEXHOOri; BM3Ha4alTb
rnepesarm Ta HeAoiKn BUKOPUCTaHHSA XMapHUX TEXHOJIONN B OCBITI.

AHani3 HaykoBO-MeTOAMYHOI AiTepaTypu Nokasas, WO BiTUYM3-
HAHUMW HaYKOBLUSAMWM NpOBOAUTLCSA nNAiAHa poboTa B HanpsMi
BMPOBAaAXEHHS XMapHUX TEXHOMOrin B OCBiITHIM npouec BH3. Ix
yBara 34ebinbloro 3ocepef)xeHa Ha nigxogax, MpuHUMMax, Mo-
aensx  ¢GopMyBaHHS  iHDOpMaUiNHO-OCBITHBOro  (HaB4YanbHOro,
OCBITHbOrO, OCBITHbO-HAayKOBOr0) cCepefoBMLA BULIOIMO HaBYasib-
HOro 3aksagy Ha OCHOBI BMKOPWCTaAHHS TEXHOMOriN XMapHuUX 06-
YMCneHb.

Tak, O. nasyHoBa nNepeKkoHaHa, Lo MOCTiliHE BAOCKOHANEHHS
iHbopMaLUiMHMX TEXHONOriA Aae NpuBia CTBEpAXYyBaTW, WO iHQOp-
MaLiiHO-0CBITHE cepepoBuLle, sike PYHKUIOHYE y 6aratbOX BULLNX
HaB4yasbHUX 3aknagax, He 3abe3neuvye Becb HeobXigHWI chnekTp
HaB4asibHUX NOCAYr, SKi MOXYTb HaAaBaTUCS 3 IX BUKOPUCTAHHSM,
TOMY Ha 4aci — CTBOPEHHS KOHLUeNTyaslbHO HOBMX MNiAXOAiB A0 MOro
OpMyBaHHSA Ha OCHOBi BMKOPUCTaHHS TEXHOJOrN XMapHux obunc-
NeHb i BiAKpUTUX nporpamMHux nnatdopm [3].

MeBHOI rpynol BUOKPEMIOIOTLCSA AOCAIAXKEHHS MOXIMBOCTEN
3aCTOCYBaHHSA XMapHUX TEXHOMOTIA y Npoueci NiAroTOBKW CTYAEHT-
Cbkoi Monoai Ao npodecinHoi neparorivyHoi AisnbHOCTI. Ha aymky
T. Apxinosoi Ta T. 3anueBoi, ANa BAOCKOHANEHHS npouecy Ha-
BYaHHSA Ma€E CEHC BMKOPWUCTOBYBATW TaKi MOTYXHi TEXHOMOrii K
«XMapHi obumcneHHs», SKi, NiATpUMYOYM TpaauuiriHi dopMn Ha-
BYaHHS, € HOBMM €TaroM pO3BUTKY OCBITU Ta EKOHOMIYHO BUTIAHUM,
ePEeKTUBHUM i rHY4YKMM crnocoboM 3aA0BOSIEHHSA NOTpeb TuX, XTO
HaBYaETbCH, Y 3406yTTi HOBMX 3HaHb [4].

Knto4yoBnMn nutaHHAMM B poboTax NpoBigHMX HAYyKOBLIB € 3a-
CTOCYBaHHSI XMapHMX CEpBICiB i NNaTdopM y HaBYasIbHOMY MpPOLECi
3 METOK oOpraHizauii saKicHOi niarotoBkn ManbyTHiX daxiBuiB,
3okpeMa ManbyTHix yumnteniB (T. Apxinosa, H. BaxmaT, T. 3anueBa,
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0. JloTiok, H. Copoko, M. LUnHeHKO). [0NOBHUMMK pe3ynbTaTamu
AOCNigXeHb HAYKOBUIB Yy LIbOMY HanpsMmi €:

— npeacTaBNeHa XapakTepucTuka OHMIaMHOBMX CepBiciB Ha
ocHoBi cloud computing, wo HagawTb Google Ana HaB4YanbHUX
3aknagis (3. CenpametoBa, C. CenTtBeniesa); onucaHi npuknaau
3aCTocyBaHHA xXMapHuX nnatdopm Google Apps Education Edition
i Microsoft Live@edu B OCBIiTi; 3anponoHoBaHa cxeMa B3aeMogii
BMK/afadiB i CTYAEHTIB Yy XMapi; PO3KPUTI MOXJ/IUBOCTI XMapHUX
cxoBuw, Microsoft SkyDrive i Apple iCloud, xmapHuXx cepsiciB
gantter, SageMath Cloud, «1C» Tta «byxCodT1», OCBiTHBOrO npo-
ekTy Big Data University, MeTOl0 £KOro € HaBYaHHS CTYAEHTIB
06pobneHH0 Bennkmx ob6cAriB AaHMX Ha OCHOBI XMapHUX TeXHO-
Norin 3 MOX/IMUBICTIO BMBYEHHS MOBM 3anuTiB SQL, moBu R ans
aHanisy gaHmx n metoaiB poboTu 3i cxoBuwamm panmx (KO. Awoni-
yeBa);

— obrpyHTOBaHi MeToAMYHI niaxoan A0 (OPMYyBaHHS Yy CTy-
OEHTIB NPaBMNbHOINO PO3YMiHHS TEXHONOrT «XMapHMX obuyncrieHb»
npu niarotoBuUi ManbyTHIX y4yuTeniB A0 NpodecinHoi AisNbHOCTI
(T. ApxinoBea, T. 3aliueBa);

— CnpoeKkToBaHa MoAenb PO3BUTKY iHMOPMaUIMHO-KOMYHiKa-
LiMHOT KOMMETEHTHOCTI BYMTENiB Ha 6a3i XMapHuX o6uuncneHb,
BM3HAYeHi OCHOBHIi BMMOrm Ta eneMeHTn uiei mopgeni. OnucaHo
3axoan koMmnaHin Google, Microsoft, IBM, siki npoBoAsATLCA 3 METOO
[OMOMOrM BUYMTENSIM OBONIOAITU XMapHMMW TEXHONOraMW Ana nig-
BULLEHHS piBHSA npodecinHoi AisnbHOCTI; po3KpUTTS QYyHKLUIO-
Ha/IbHUX MOXJIMBOCTEN XMapHUX TEXHOJIOMN npu opraHisauii
OVCTaHLUIMHOIO HaB4YaHHSA SK HaBYaHHSA y xMapi (3a [0oMnoMorotw
cepsicy Google Groups), MOHITOPUHIY SIKOCTi OCBiTU (3a AONOMOIOH0
Google Doc), ynpoBaa)XeHHi cuctemMu aHanitmku (3a A0MNOMOroto
Google Analytics) (H. Copoko, M. LUnHeHko).

OkpeMa yBara HaAyKOBLiB 30cCepeiXeHa Ha BWKOPWUCTaHHI
XMapHUX TEXHONOTIN AUCTAHLIAHOIO HaBYaHHS, 3@ AOMOMOIOK AKUX
MOXHa oOpraHizyBaTu npouec HaByaHHA MaTemaTukm (H. Pawes-
cbka, 0. loTiok). Ana nobynoBM CUCTEMU HABYaHHS CTYAEHTIB Nnpwu
BMBYEHHI MaTematuku [O. JIOTIOK MNPOMOHYE Y NpuBaTHIN XxMapi
YHIBEPCUTETY PO3MICTUTM eNeKTPOHHUW HaBYalbHWIA NOCIOHUK,
SIKUN CKNAAAETbCS 3 TEOPETUYHOro MaTepiany Ta NMpuUKNagHUX 3aB-
OaHb i CTBEPAXKYE, WO 3 Li€E0 MeTOo CNig 3acToCcoBYyBaTM KOMN'HO-
TepHy cuctemy Moodle [5]. Po3rnsHyTi nNuTaHHA CTBOPEHHS Ha-
BYaNbHUX KypCiB Yy cepepoBuui Moodle Ha ocHOBi TexHonorii
XMapHUX 064YMCNEeHb Ta MOXJMBOCTI IX YNPOBaAXeHHS B HaB4YasbHY
LiSNbHICTb NejaroriyHMX yHiBepcuTeTiB, AKi 4OMOMOXYTb B ManbyT-
HbOMY CTyAEHTaM [MpPOEKTYyBaTW HaB4YasbHy AiSNbHICTb CTapLlo-
knacHukis (B. CeprieHko, I. BoritoBuy).

Ha ocHoBi npoBeAeHOro aHanisy, 3a3HaymMmo, WO 3acTocy-
BaHHSA XMapHWUX TEXHOJIOTiA Npu MiAroToBLI ManbyTHbOro BUMTENs
MaTeMaTUKM 00 MNPOEKTYBaHHSA HaBYasbHOI AiSSIbHOCTI Y4YHIB Ha-
[acTb CTyAeHTaM MOXIMBICTb: ¢opMyBaTW BMiHHA CTBOPHOBATU
nnaH ManbyTHbOI AiANbHOCTI HaB4YaHHS; opMyBaTu BMiHHS 6yay-
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BaTW MPOEKT ManbyTHbOrO0 YPOKY SIK CYKYMHOCTi CKOHCTpYMHOBaHMX
HaByasibHMX CUTyaLUiin; KOHCTPYIOBATWU MPOrHOCTUYHI  Mogeni
CMiNbHOT AiANbHOCTI BUMTENS 1 YUHIB (MIKPOAISNbHOCTI).

Jo npuHUKMNiB, AKi CTAaHOBNATHL OCHOBY HaB4a/lbHOMo MPOEKTY-
BaHHA 3acobamMm XMapHWUX TEXHONOTiA BigHECeMOo: MPUHUMM NI04-
CbKUMX MpIiOPUTETIB, AKMA peanizyeTbCs yepes3 Taki NpUHUMNW: nig-
KOpPEHHS MpoueciB MNPOEKTYBaHHA peanbHUM iHTepecaMm i MOX/U-
BOCTSIM BUXOBaHHS; HEHaB’'sA3yBaHHSA YYHAM BMKOHaHHSA CBOIX Mpo-
eKTiB; MPUHUMMN CaMOPO3BUTKY CMNPOEKTOBaHUX CUCTEM, MpoLecis,
CUTyaUuin, SKNN MoXe peanizyBaTUCH 3@ YMOBWU: CTBOPEHHS iX AWHA-
MiYHMMM | FTHYYKMMK, TOTOBHOCTI A0 6araTopa3oBOro BUKOPWUCTaHHS
B MIHIMBMX yMOBaXx, BapiaTMBHOCTI MpoekTiB, Wwo 3abe3nedvye no-
CAFHEHHS MeTH.

Cnig TakoX BWOKPEMUTMU, LLO BNPOBAAXKEHHS XMapHUX TEXHO-
Nori B OCBITHIN Npouec 3arajibHOOCBITHIX HaBYaNnbHMX 3aKnaais
€ OAHUM i3 AOCNiAXKYBAHUX HaMpsAMiB CTBOPEHHS XMapo OpiEHTOBA-
HOrO HaBYa/lbHOrO CEpefoBULLA 3arajlbHOOCBITHbOIO HaBYaNbHOIO
3aknaay (C. JliutBuHoBa). Y poboTax y4yeHOoi npencraBfeHo rpyH-
TOBHMM aHasi3 MOHATTA «XMapo OpiEHTOBaHe HaB4asbHe cepefo-
BULLE», BUOKPEM/IEHO MO0 KOMMOHEHTHN, 06’€KTM, TexHONOrIi B3ae-
MoAii, BM3Ha4yeHi piBHi B3aeMoAii BCepeaMHi Takoro cepenosuLua.
Ocob6nuneo uUiHHMM pgopobkoM C. JINTBMHOBOI € BM3HA4YeHi eTanu,
MeToAOMOrYHI  MiAXxoAn, MPUHUMNKM  pPO3BUTKY Ta po3pobreHa
MeToAMKa MOro NpoeKTyBaHHS.

Ha nepcnekTUBHICTb BUKOPUCTAHHSA XMapHUX cepsiciB Micro-
soft Office 365 Ans NpoekTyBaHHS HaB4Ya/ibHOrO MPOLECY B LIKOJII
Bka3ye O. CBupuaeHko. Ha ii AyMKy, HaBYaHHS B Takuii crocib He
06MexXyTbCsl CTiIHAMM K/laCHOI KiMHaTK, a poboTa 3 HaBYasibHUMMU
MaTepianamum CTa€ MOXAIMBOW 3 6yAb-aKOro Micus Ta NMPUCTPOID, SKi
MaloTb AOCTyn A0 IHTEepHEeT, Wo cnpusie Moro TpaHcdopMauii i go-
CTynHoCTi. BoHa 3a3Hauva€, wo BuuTeni riMmHasii imeHi C. OninHuka
M. BpoBapn BXe aKTMBHO BWKOPUCTOBYIKOTb XMapHi cepsicu
OneNote, SkyDrive [2; 6].

JocnigHnkn 3BepTaloTb yBary Ha npobnemy npoekTyBaHHS iH-
dopmauinHoro NpOCTOPY  3arajbHOOCBITHLOIO  HaBYalbHOIo
3aknagy Ha 6asi Microsoft Office 365 (I'. MpoueHKo), NpoekTy-
BaHHSA iHHOBAULIMHOroO HaB4YanbHO-BUXOBHOro IT-cepepgoBulla LWKO-
N WASXOM BUKOPUCTAHHS XMapHWUX TEXHOJOTi, SIKe € OCHOBOW
Ansa noninweHHsa akocti ocsith (1. Mniw), po3pobku cTpaTerii onTun-
Mi3auii iHpacTPyKTypu 3arasibHOOCBITHBOr0 HaB4YaNbHOrO 3aknaay
3a gonomorot pecypciB Microsoft (O. CnsoBa), WO Yy CBOK 4yepry
cnpuse edeKTUBHIN NiAroToBLUi ManMbyTHIX yuyuTenie MateMaTnkn Ao
NPpOeKTyBaHHA HaBYaNbHOI Aisi/IbHOCTI CTapLUOK/IACHUKIB.

MpakTu4Hy peanizauilo BUKOPUCTAHHS XMap ANS NpOBEAEHHS
ANCTaHUIAHOIMO MOHITOPUHIY piBHS C(OPMOBAHOCTI Yy BUMYCKHUKIB
3arasibHOOCBITHIX HaBYaNbHUX 3aKkfaaiB YKpaiHW HaBUYOK BUKOPWU-
CTaHHSA iH(OPMaLiNHO-KOMYHIKaUiMHUX TEXHONOri Yy NpPaKTUYHIN
AisnbHOCTI 3anponoHyBann H. Mop3e Ta O. Ky3bMiHcbKa. [lMeparo-
riyHe JocniaxeHHs 6yno opraHizoBaHe i3 3aCTOCyBaHHAM cneuiasnb-
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HO po3pobneHoro noptany (www://testpovider.com — npuknag ri6-
pUAHOI XMapu), cTBopeHoro Ha nnatdopmi Windows Azure [1; 7].

[ocBia BWKOPUCTaHHA TEXHOMOrii XMapHUX 064yucneHb npu
po3pobui cuctemmn cawTiB Ans cepeaHboi WKonM 6yno BUCBITNEHO
. Cokonosoto, B. OnescbkuM, HO. OneBcbkow. Ha ix AymKy, Taka
TEXHOMOrS HAJAE MOXJ/IMBICTb SAKICHOrO BUpilWEHHS npobnemu
iHpopMaTu3auii cepefHbOi WKOAN B YMOBAX HasABHOCTI MiHiManbHUX
MaTepianbHUX pecypciB; HanbinbWw MNPUAHATHMM B paMKax Ui€i
TexXHONOorii € BUKOPUCTaHHA cepBiciB Google 3aBasku ix 6He3kowl-
TOBHOCTI, NiLEeH3iINHIN YNCTOTi, B3aEMHOI IHTErpoBaHOCTI Ta BiACYT-
HOCTi 6yAb-AKOi peknamu; BUKOPUCTAHHS XMapHUX obuyncneHb
CMpUSE 3anNy4YeHHIO YYHIB OO NepenoBOro HanpsiMKy po3BuTKy IT-
TEXHONOriN, (OPMYOUNM B HUX BUCOKY iHMOOPMAUINHY KynbTypy
3 ypaxyBaHHAM iX iHTepecy A0 BCECBITHbOI Mepexi.

Ha MOXNMBOCTAX 3aCTOCYBaHHSA XMapHUX TEXHONOTIN Y Npoueci
PO3BUTKY JIOMYHOr0 MaTeEMaTUYHOrO MWUC/AEHHSA Ta naM’aTi Y4HIB
cepefHbOl Ta CTapwoi LWKOAM B XMapHOMy cepegoBuwi Touch-
Develop 3a AONOMOrol0 efleKTPOHHOI0 HaB4YasibHOro pecypcy (rpu)
Mind Stick 3ocepenxeHa yBara C. JintsnHoBoi, O. TebeHko.

Ha npobnemy HeobxigHOCTi niABULWEHHS PiBHA METOAUYHOI
po60TN HaB4anbHWUX 3aknagis 3acobamm XMapHUX TeXHOSOriN 3Bep-
TatoTb yBary I. Betpos, C. JliutBnHoBa, H. JlyTaHiok, O. Xpana Ta
iHWi. [lns ubOro BOHW MPOMOHYKTb OpraHizoByBaTu poboTy MeTo-
ANYHMX ob’egHaHb yuuTeniB-mMaTteMaTMKiB 3a AOMNOMOrOK <«BipTy-
ANbHUX YYUTENbCbKUX», <«BipTyaslbHUX METOAMYHUX KabiHeTiB»,
BipTyaslbHMX MNpeAMETHUX CniIbHOT, CTBOPEHMX 3a [AOMOoMOrolo
XMapHuUx cepsiciB, 3okpeMa Microsoft Office 365.

BapTo 3a3HaunTy, WO MNOCTYNOBOrO MOLMPEHHA XMapHi Tex-
Honorii 3HaxoAssTb TaKOX i B iHK/O3MBHIN OCBiTi. Taka cuTyauis
noTpebye ycBiAoOMNeHHs HeobXiAHOCTI nepeopieHTauii Ha HoBi dop-
MU Ta MeToam poboTu 3 AiTbMM B YMOBax iHK/03ii, 60 3acTocyBaHHS
XMapHUX TEXHOOrI Npu BMBYEHHI MaTeMaTUKW AITbMU 3 NEBHUMMU
BaZaMWN AA€E MOXJ/MBICTb 36iNbWLINTY iX piBEHb 3HaHb.

Sk 3a3Havae C. JInTBMHOBA, BUKOPUCTaHHSA cnyxbu Maikpo-
codt Office 365 y po3pobneHili enekTPOoHHIN CUCTEMi A€ MOXIn-
BiCTb BUMTENSM MaTeMaTMKuM (OpMyBaTU CXOBMULLA EIEKTPOHHUX
MEeTOAMYHUX | HaBYaNbHMUX MaTtepianis (Bigeo, ayaio) i3 MOXIUBICTIO
noaanbLloi cninbHOi poboTM 3 HMUMW, MPOBOAUTU OHMANH-KOHbe-
peHuii, KoHcynbTauii Towo [3, c. 25].

OTxe, niarotoBka ManbyTHbOro BUMTENS MaTeMaTWKW 4O Npo-
€KTYBaHHS HaB4asbHOI JAisS/IbHOCTI CTapLIOKNACHUKIB 3acobamu
XMapHUX TEXHONOrih po3rnsHyTa Yy poboTi fAK uinicHa cucrema.
JocnigxeHHss 6araTbOX aBTOpiB CBig4yaTb, WO B Cy4yaCcHWX AOCHi-
[XKEHHAX Hahbinbl akTyanbHUMU € NUTaHHA: HOPMYyBaHHSA XMapo
Opi€HTOBaHOro HaB4asnbHOro (iHdopMauinHO-OCBITHBOrO, HaB4asib-
HOro, OCBIiTHbOIO, OCBITHbO-HayKOBOIM0) CepefoBMLIA BMLLOMO i 3a-
rajibHOOCBITHbOrO HaB4YasJIbHOrO 3aKjiagy Mnpuv BUBYEHHI MaTeMa-
TUKW; OpraHizauis poboTn MeToaMdHMX 06’€AHaHb yuuTenis-maTe-
MaTUKiB 3@ [AOMOMOIO <«BipTyaJlbHUX YUYUTENIbCbKUX», «BipTyasb-
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HUX MeTOAMYHMX KabiHeTiB», BipTyanbHUX MNpeaMEeTHUX CriIbHOT
3acobamm xmapHux cepsiciB Microsoft Office 365 3 meTolo niag-
BULLEHHS PiBHA METOAMYHOI pob0TM HaBYanbHUX 3akfaAiB; 3acTo-
CyBaHHS XMapHWUX CepBiciB i nnatgopM ManbyTHIMKM BuuTENAMU
MaTeEMaTUKK Nif Yac HaB4YaNbHUX 3aHATb i3 METOK AKICHOI niaro-
TOBKM iX 4O HABYa/IbHOro NpoOEKTYBaHHS.
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