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I. IPOBAEMH METOAHNKH HABYAHHSA
MATEMATHYHHUX AUCIIHIIAIH

BUBIP XMAPHOI INIAT®OPMMU 151 IPOEKTYBAHHS XMAPO
OPIEHTOBAHOI'O HABYAJIBHOI'O CEPEJOBHUIIA BUIIIOT'O
HABYAJIBHOTI'O 3AKJVIALY

Teraua BAKAJIIOK

Y ecmammi npoananizosani ichyoui xmapri niameopmu 01 RPOEKMYSAHHL XMAPO OPIEHMOBAHO20
HABYANLHO20 CEPedosUd SUO20 HABHAILHO20 3akaady, 3okpema: De-Novo, Fujitsu, Amazon Web
Services, NetApp, ROSA Cloud Platform, Microsoft Cloud Platform, Microsoft Azure, Google Apps for
Education ma Microsoft Live@edu.

The article analyzed existing cloud platform for designing cloud-based learning environment of the
university, including: De-Novo, Fujitsu, Amazon Web Services, NetApp, ROSA Cloud Platform, Microsoft
Cloud Platform, Microsoft Azure, Google Apps for Education and Microsoft Live @ edu.

IMocTtanoBka npo6jemu. OCTaHHIM 9acOM aKTHBHO HAyKOBII Pi3HUX KpaiH MPOBOISATH
JOCHIUKEHHSI 3 THUTaHb BUKOPUCTAHHS XMAapHUX TEXHOJIOTIH y HaBuanbHOMY mpomeci. Tak,
OJHUM 13 AaKTyaJbHUX HaIpsMIB JOCIKEHHS € IPOEKTYBaHHS XMapo OpIEHTOBAHOIO
HaBYaJIbHOI'O CEPEAOBHUIA JUIsl MIATOTOBKU OakajaBpiB 1HPOPMATUKU. AJPKE 3aBISKU LIbOMY
BUllll HaBuanbHi 3akinaau (BH3) 3moxyTh cTatu (iHaHCOBO He3alleKHUMH Bija (hiHaHCYBaHHS
JepIKaBH.

AHaJi3 aKTyaJdbHMX J0cC]dil:KeHb. [IpoOiieMy BHKOpPUCTaHHS XMapHUX TEXHOJIOTIH B
OCBITI pO3IMVIAJAIOTh Yy CBOIX Mpalsix Taki HaykoBui, ik JI. M. MemxkuroBa, 3. C. Ceiinamerosa,
B. A. Temuenko, lO.B.Tpuyc ta in. Ilegaroriuni miaxoau [0 KOMIT loTepu3amii i
iHpopMaTH3alLlii HaBYaJILHOTO Tpolecy BUCBiITIEHO B poborax B. IO bukona, FO. B. 'opomxka,
M. I. XKanpaka, C. A. PakoBa Ta iH.

CTBOpeHHIO Ta BHKOPHUCTAaHHIO XMapo OpI€EHTOBAHOTO HABYAIBHOTO CEpEIOBHINA
npuausM  yBary y cBoix pobGorax C.[I'. JlurBunoBa, M. B. Ilonens, M. B. PaccoBuiipka,
A. M. Crprok, M I1. Illumkina Ta iH.

MeTo10 1aHOTO JTOCTIIKEHHS € OMUC ICHYIOUMX XMapHHUX IUIaT(opM Ui MPOEKTYBaHHS
XMapo OpPIEHTOBAHOTO HABYAJIBHOTO CEpEAOBHUINA Yy MIATOTOBLI OakanaBpiB 1HGOpPMAaTUKU Ta
BHOIp OJTHOTO 3aCO0y MPOEKTYBAHHS.

Buxkiaaa ocHoBHoro marepiany. Y HamionanbeHii cTparterii po3BUTKY OCBITH B YKpaiHi
BKa3aHO, 110 MPIOPUTETOM PO3BUTKY OCBITH € BIPOBA/KEHHS B HABYAJBHHUH MPOIEC CyYaCHHUX
iH(popMariiHo-komyHiKaniHux TexHonori (IKT), mo maroTe 3abe3neuyBaTu BIOCKOHATICHHS
HaBYaJIbHO-BUXOBHOTO IMpOIECY, €(PEKTUBHICTb Ta JOCTYNHICTH OCBITM B LUIOMY, a TaKOX
MIArOTOBKY MailOyTHIX (haxiBLIB 10 BCTYNy B iHpopMaliiiHe cycniiabcTBo [1]. Bee BumeBkazane
3a0e3neuyeThcsl HUIAXOM IOCTYNOBOI 1H(opMaTu3aiii OCBITH, CTBOPEHHS Ta BIPOBAIKEHHS



HAYKOBI 3AITHCKH Cepis: [Ipo61eMu MeTOAUKH (Pi3MKO-MaTeMaTHYHOL Bunyck 8 (11I)
i TexHO/I0TIYHOI OCBITH

iH(pOpMaIlifHOTO OCBITHHOTO CEPEIOBHIIA B CHCTEMI BUIIOT OCBIiTH [1].

OcgiTHs m1atopmMa Ha OCHOBI XMapo OpPIEHTOBAHUX TEXHOJIOTIH M03BOMsIIa O ePeKTUBHO
3acTocoByBaTH HasiBHI pecypcu BH3, a crynenTam HagaBanacst 6 MOKJIMBICTh BUKOPHCTOBYBATH
Cy4yacHi TEXHOJIOTI{ Ha TPAKTHIII.

[IprioekTyBaHHs XMapo Opi€eHTOBaHOTO HaBuanbHOro cepenosuma (XOHC) s
MiATOTOBKM OakayiaBpiB 1HGOPMATHKK 3a0€3MEeUnTh TakKi IepeBard: 3HWKEHHS MOTpeOu B
CHeliaIbHO OOJNAIlITOBAaHMX MPUMIIIEHHSIX; EKOHOMisi KONITIB; BUKOHAHHS pI3HUX BHUJIIB
HaBYaJIbHOT pOOOTH, 30KpeMa i KOHTPOJTIO 1 OIIHIOBaHHS 3HaHb online; KOHQIIESHIIHHICTh TaHUX
CHCTEMH; HasiBHICTh (PyHKIIT peanizalii MexaHi3My 3BOPOTHOTO 3B’S3KY; €MHA IUTiICHA CHCTEMa
MOHITOPUHTY HAYaJbHHUX JOCSATHEHb OakanaBpiB iH(OPMATHKH, TUCTaHIiHE iH()OPMYBaHHS
Ccy0’€KTIB HABYAJIBHOI'O NPOLIECY; aHTHBIpyCHa Oe3leka OCBITHBOTO CEpPEIOBHUINA; SKOHOMIsS
nam'sTi KOMIT'IOTepa; BIJKPUTICTh HAaBYAIBHOIO CEpeloBHUINA JIs BHUKJIAJadyiB Ta CTYACHTIB
TOIILIO.

Came TOMy HalMM 3aBJaHHSAM € BHOIp XMapHOI miatrGopMu sl TPOSKTYBAaHHS TaKOTO
XOHC pans migroroBku 6akanaBpiB iHpopMaTHku. Po3rissHeMo icCHYI09i XMapHi miaTGopMH.

Xmapni cepsicu De-Novo [2]. [lani xmapHi cepBicu 103BOJISAIOTh CTBOPUTH iH(GOPMAIIIHHY
CUCTEMY, II0 B TOYHOCTI BIANOBiJae MEBHUM moTpedam. SIKIIO X MOTpeOH 3MIHSTHCA, TO
3MIHUTKCSA iH(pOpMaIlliiiHa cucTeMa.

Xwmapnuii cepic De Novo — 1e nepmia B kpaiHi KomepiiiiiHa peasizaiisi XMapHOI Moedi
oprauizauii IT. IlpuHnmmoBoro ocoOmuBicTI0O XMapHuxX mocayr De Novo € Te, mo BOHH
OpIEHTOBaHI Ha KOPHIOPATUBHOTO CIIOKMBaYa 1 HE € aHAJIOTOM IOCIYT XOCTHHTY, 110 HA/Aal0THCS
OaratbMa TeJICKOM-TIPOBaiiiepaMu Ta XOCTHHT-oIepaTopamu [2].

3aBnaHHs, AKi BUPINIYIOTH xMapHi cepBicu De Novo: xmapa sk nanamadT TeCTyBaHHS 1
pO3po0KHU; XMapa SIK NPOAYKTUBHUN naHAmadt; xMapa sk pesepBHuil 1LIO/l; ribpuana xmapa;
XMapa SIK BiJJalieHe CXOBHINE apXiBiB i pe3epBHHUX Korii [2]. XmapHi cepBicH HaIarOThCA Ha
6a31 komepuiiiHoi xmapu De Novo, B OCHOBI $KOro JiexaTb TEXHOJOIIl BipTyamizauii 1
aBTOMaru3arii [2].

Tnobanvna niamepopma xmapnux oouucnens Fujitsu [9] nanae IT-inppactpykTypy, 1110
MOBHICTIO Ti/IJIsTa€E HAaJATYBAaHHIO, 10 HATAEThCs Ha BUMOTY 4epe3 Inrepret [9].

3aranpHOAOCTYNHA IUIaT(GopMa XMapHUX OOUYMCIECHb HAMAETHCS Yepe3 IXHI0 TJIOOAIbHY
MEpeXy LEHTpPIB 00poOkHM maHux, po3rtamoBaHux B Amonii, Asctpanii, CIIIA, Himeuuunu,
BenukoOpuTtanii Ta CiHramypi, 1 3a6e3neuye HeAOPOTUid, aje MpH [bOMY HaJiiiHUi 1 6e3rneuHnit
JOCTYT J10 1HQPACTPYKTYPH K MOCIYTH. 3a JOMOMOTOI0 MOPTally cCaMOOOCIyrOByBaHHS MOXKHA
IPOEKTYBAaTH 1 PO3ropTaTH HEOOXiJAHY BIpTyanbHY 1H(pacTpykTypy B MOTpiOHOMY 00cs3i 3
aBTOMATUYHUM HaJIaHHSM CEpPBEPHUX CEPBICIB, CEPBICIB 30epiraHHs 1 MEPEKEBUX CEPBICIB, 110
3a0e3neuytoTh miaATpuMKy motped [9]. 1li moTpedbu MOXyTh BHpaxkaTHcs B HEOOXITHOCTI MaTH
MPOCTUI 3arallbHOJOCTYITHUN BeOCAMT 1 po3ropTaTH TPUPIBHEBI KOPIOPATHUBHI MOAATKH 3
MOBHUM 3a0€3MeYeHHsIM Oe3MeKu. 3aBAsSKU BUKOPHUCTAHHIO TNI00aIbHOI MIaTGOpMU XMapHUX
obOuucnens Fujitsu Mo)kHa BIIMOBUTHUCS BiJ TPAAUIIIHUX KaMiTaTbHUX BKIaaAeHb B IT.

Mopenb pe3epBHOTO KOTMIIOBaHHS K TOCHyra, po3pobieHa Fujitsu mns 3axucty gaHuX,
3a0e3neyye BUKIIOYHO THYYKY Ta €(QEKTUBHY IOCIYTYy IIBHJKOIO PE3epPBHOTO KOMIIOBAHHSA 1
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BIJIHOBJICHHS Ha OCHOBI XMapHUX oOuuncieHb. KpiM TOro, mopraq MOCAyrd 03BOJISE
BIJICTeXKYBAaTH CTaH 1 TEHJCHILIi, 3aycKaTW 1 3yNUHATH BipTyaJbHI MaIIMHU 1 YIPaBISATH
PE3epBHUM KOMIIOBaHHSIM a00 BITHOBJICHHAM 4epe3 Oe3leuHe cepe/loBHIIE, 3aXUIIEeHY Bi Oyb-
skux [HTepHeT-3arpo3 [9].

I'moGanpHa 1utargopma xMapHuUX oOYHMCIEeHb Fujitsu moeaHye B co0i Halkpaiie 3 JIBOX
obOnacTeli — TmepeBard MacImTabOBaHOCTI 1 EKOHOMIYHOCTI 3arajlbHOJOCTYITHUX XMapHHUX
obumciIeHb 3 OE3MEKOI0 1 BIIMOBOCTIHKICTIO HaIHHUX MPUBATHUX LIEHTPIB 00poOKH qanux [9].

Amazon Web Services [4] nponoHye mupokuii Habip rI00aIbHUX CEPBICIB OOUMCIICHHS,
CXOBMILA, 0a3W JaHWX, aHATITHKH, JOAATKA 1 PO3TOPTAHHS, AKi JOMOMAararoTh OpraHizaiism
HIBU/LLIE po3BUBATHCA, ckopoTuTu BuTpatu Ha IT 1 macmtabyBatu nomatku. 3okpema, Amazon
Web Services Hamae MUPOKUI CIEKTP CEPBICIB, cepel SKHX BapTO BHILIMTH: BipTyasbHi
CepBepH, po3ropTanHs BeO-goaaTkiB MetogoM 1-Click, kepyBaHHS MMOISIMH, Pi3HI BUIH CXOBHII
(o0'exTHe, OmouHe, QailoBUX cucTeM, apxiBHe, iHTerpomane), Virtual Private Cloud, mpsimi
HiAKITI0YeHHs, Oe3neka Ta iqeHTH]IKaIist, KOHTPOJIb JOCTYITY, 30epiraHHs KJIO4iB 1 yIpaBIiHHS
HUMH, ONITUMI3aIlis IPOIYKTHBHOCTI 1 Oe3neku Torio [4].

Jana mnargopma MpoOmoHye MIMPOKUN BUOIp CEpBICIB [ MiABHILEHHS €(pEKTUBHOCTI
Ballloi XMapu: aHaJITHKA, PEXHM pEalbHOr0 Yacy, CXOBHIIE NaHUX, JiHII mepedadl IaHMHX,
CepBICH JOJATKiB, Yepry, IOTOKOBHH pEXHM BUKOHAHHS [0JIaTKa, EJIEKTPOHHA TIOIITA,
MOBIOMJICHHS, momryk Ttomo [4]. s po3poOHWKIB HATalOThCS HACTYITHI 1HCTPYMEHTH:
VIpaBIiHHSA BHUXITHUM KOJIOM, PO3TOpPTaHHsS Koxy, Oe3mepepBHa nocraBka. Cepen 3aco0iB
yIPaBIiHHS BapTO BUALTUTH: MIAOIOHH PECYPCIB, ayAUT BUKOPUCTAHHA 1 PECypCiB, yIpaBIiHHSI
pecypcaMu po3poOKH Ta eKCILTyaTallii, a TAaK0X KaTajor cepBiciB [4].

Takox TaHuM pecypcoM MpONOHYIThCs KopriopartuHi IT-goxgarku:

e Bipryamizamis po6odyoro cromy (Amazon WorkSpaces) — 1me xmapHuit
O0YMCITIOBAJIBHUMN CEpPBIC 111 XOCTUHTY pOOOYMX CTOJIB, KM HaJa€ KIHIEBUM KOpHCTyBauam
JOCTYTI JI0 PECYPCIB 1 1OAATKIB 3 OY/Ib-SKOTO MPUCTPOIO.

e Enexktponna momra Ta kaneHgapi (Amazon WorkMail) — ne namiiiHumii kepoBaHMA
cepBic AJI JAUIOBOI €JEKTPOHHOI MOIUTH 1 KaJeHJapiB 13 MIATPUMKOIO ICHYIOUMX IOIITOBUX
KJIIEHTIB JJI1 pOOOYOro CTOJy 1 MOOUIBHUX MPUCTPOIB.

e 3araJbHUN JOCTYMN 10 TOKYMEHTIB 1 MOXKJIMBOCTI KOMeHTyBaHHs (Amazon WorkDocs)
— 1I€ Ha/iiiHa 1 TIOBHICTIO K€pOBaHA KOPIOPATHUBHA CHCTEMa i 30epiraHHs JaHUX 1 CIIUIBHOI
poboTH, sKa MIATPUMYE TMOTYXHI 3aco0M aJMIHICTpYBaHHS 1 MOJMKJIMBOCTI 3BOPOTHOTO
3B's3Ky [4].

Ceopennsn i kepysannsa IT ingppacmpykmyporo xmapnux oouucnenvs VMware na oasi
naameopmu NetApp [7]. NetApp i VMware, nigepu B 061acti po3poOKH pillieHb 30epiraHus Ta
YIOPaBIiHHSA JaHUMU 1 BipTyanizalii JTOTPUMYIOTHCS €IMHOT KOHIEMIIT IPUCKOPEHHS Mepexoy
JI0 XMapHUX OOYHUCIIEHb 32 PaXyHOK 3aCTOCYBaHHs PO3LIMPEHOI BipTyauisallii, aBToMaTu3arii ta
caMo00CTyroByBaHHs. 3aBISKH TICHIH 1HTerpaiii OCHOBHUX TEXHOJOTIH, HEOOXITHHX IS
CTBOPEHHSl CEpEelOBUIA XMapHUX OOYMCIIEHb, CIIJIbHE pIIIEHHS [03BOJISIE BHUKOHYBAaTH
HaCTYITHE:

e (e3MeYHo 130JI0BAaTH KIIIEHTIB (JOJATKH, OpraHi3allii, KIi€HTIB, KOPUCTyBauiB 1 Oi3Hec-
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MiIPO3A1TY) OJUH BiJl OJTHOTO B CITUIBHO BUKOpUCTOBYBaHO1 IT-1HGpacTpyKTypi;

® CTBOPIOBATH KOMIIAKTHI MHUTTEBI pe3epBHI KOMii 1 BHUKOHYBATH BIJHOBJIECHHS 3 HHUX
HPOTATOM JIUCHUX XBHJIHH;

® aBTOMATHU3YBaTH IPOLIECH BHUIAJICHHA PECYpCiB Ta YHpaBIiHHS 30epiraHHsIM JaHUX B
MOBHO(YHKIIIOHAJILHUX 1HOPACTPYKTYpaX XMapHUX OOUYUCIICHB;

® HaJaTH KIiHIIEBUM KOPUCTYBAa4aM MOXJIMBICTH CaMOCTIHHOTO BHOOpPY BHIUISIOTHCS
BipryansHux IT-pecypciB (0OUHCITIOBATBHUX, MEPEKEBHX 1 pecypciB 30epiranns) [7].

ROSA Cloud Platform [8] sBmse co0o0r0 IHTErpOBaHUI KOMIUIEKC IPOrPAMHOIO
3a0e3MeveHHs], 0 CKIAJa€ThCs 3 CEPBEPHOI ONepaliiiHol cucTeMu, 3ac00iB MOOYI0BH XMAapHUX
CTpyKTyp Karteropii "indpactpykrypa sik cepBic" (IAAS) i "mmatdopma sk cepsic" (PAAS), a
TAaKOX  IHCTPYMEHTIB JUIi  HaJAIITyBaHHS, MOHITOPMHTY Ta YOpPaBIiHHSA  XMapHOi
iHpactpykTyporo. ROSA Cloud Platform npusnadenuii myist moOynoBy TIaTGopMu XMapHHUX
obuncnenp 3rigHo Moxeni IAAS 1 PAAS sk ang BIiZKpUTHX, Tak 1 IS 3aKPHTHX
obuncroBanbHUX cucteM [8].

ROSA Cloud Platform mo3Bomse: crBoproBatu IAAS 1 PAAS xmapHi cTpyKTypH;
OINEPATUBHO PO3TOPHYTH IUIATGOPMY s BIAKPUTOI ab0 3aKpUTOi XMapHOi iH(PACTPYKTYpH;
HAJIAIITOBYBAaTH Ta KOHTPOJIOBATH SK OKPEMi KOMITOHEHTH KOMIUIEKCY 3 JOMOMOTOIO
crerianizoBaHux 3aco0iB aJAMIHICTpYyBaHHS, TaK 1 HEHTPATi30BaHO KEepyBaTH BCIEI0 XMapHOI
CTPYKTYpPOIO 32 JOMOMOTO0 IHTETPOBAHOTO KOMIUICKCY YNPABJIiHHS; HAJTAIITOBYBATH MONITHKY
JOCTYITY IO PECypCiB XMapHOi CTpyKTypH [8].

Google for Education Products [5] six xmapHa 1miaTdopma BK/IO4aEe B cebe Kiiac, MOIITY,
KaJeHJap, CXOBHIIE, JOKYMEHTH, JJUCTH Ta OaraTto iHIIOTO.

Microsoft Cloud Platform [3] — xmapua miardopma, sika MpOMoOHye Oarato JI0AATKiB,
IOPUCTPOIB 1 TaHUX, 3aBJSKW BUKOPUCTAHHIO XMapHHUX OOYMCIEHb 1 pOOOTI XMapHHMX CEpBICiB,
OCKLITBKHM XMapH1 TEXHOJIOT1{ BiAIrpatoTh BaxuuBy poiib y IT cdepi Ta Hayi.

IThamgpopma Microsoft Azure sk nocayza (PaaS) [6] siBiise co6or0 Habip 3 YOTHPHOX
TEXHOJIOT1H, KOJKHA 3 SIKUX 3a0e3Meuye MeBHUM Ha01p cIyxoO.

Microsoft Azure — ue omepamiiiHa cucTeMa XMapHHX CIyKO, sIKA € CEpelOBHIIEM
PO3pOOKH, pO3MIILLIEHHS CITYKO0 Ta ynpaBiiHHSA ciyk6amu ais miaargopmu Windows Azure.

SQL Azure — ue ciy:x0m pensuiiHux 6a3 JaHux B xmapi Ha ocHoBi SQL Server.

Microsoft Azure AppFabric 3a0e3neuye XxMapHi ciy:KO0M 1HQPACTPYKTYpH ISl XMapHUX
a0o0 JIOKAJILHUX JOJATKIB.

Microsoft Azure Marketplace — 1e iHTepHeT-ciy)0a IS TPUIOaHHS XMAapHUX JaHHUX i
JIOJIaTKIB.

Hana miardpopma npu MiHIMAIBHUX OOMEXKEHHSX JIOCTYIIHAa BHIIMM HaBYAJIbHUM
3aKJ1aJiaM JJIs HABYaHHSI CTYACHTIB CIELIaJICTIB, @ TAKOXK JUIsl CTBOPEHHSI BIIACHUX €EJIKTPOHHUX
HaBYaJIBLHUX PECYPCIB.

[TpoBiBIIM aHaMi3 ICHYIOUMX XMapHHUX IUIaT(opMm, BapTO BIAMITUTH, IO Taki XMapHi
wiatpopmu, gk Google Apps for Education [5] Ta Microsoft Live@edu [10] y cBoix cepBicax
MaroTh TaKOXK TaKi BaXXJIMBI CEpPBICH JUIs OpraHi3allii HaB4aJIbHO-BUXOBHOTO MPOIIECY, sK: 3aco00u
KOMYHIKAIlll (€JIeKTpOHHa ToIITa Ta KOH(EpeHI-3B’A30K); 3aco0M MHTTEBOTO OOMIHY
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MOBIAOMJICHHSIMH; €JIEKTPOHHA a/ipecHa KHUTA; KaJleHAap, INIaHyBaJIbHUK 3aHSTh.

OO6unBi xmapHi mIaTGOpMH TPOMOHYIOTH JOJATKH JJIsi CTBOPEHHS JIOKYMCHTIB,
eJIEKTPOHHMX TAa0JIUIIb, IPE3CHTALlI} TOIIO, SKI PO3TAIIOBYIOTHCS Y XMaPHHUX CXOBHIIAX, @ TAKOX
MOXYTh peJaryBaTucs Jekipkoma kopuctyBadamu [11]. Ognak, koxkHa muatdopma MpornoHye
pi3Hi 00csru muckoBoro mpocropy [12], 3okpema cepBic Google Drive mpornoHye KOXHOMY
KopucTyBauy Oe3komrToBHO 10 15 I'6, cepBic Microsoft SkyDrive — no 7 1'6. be3nepeunoro
MEOPEBAro0 € XOCTUHT Ta IHCPYMEHTH ISl CTBOPEHHS 1 PO3MIIICHHS BiKi-TIOJIIOHUX CAMTIB, SIKi
npornonye miatdpopma Google.

BucnoBku. [ligBiBIIM MiACYMKH, BApTO 3a3HAYMTH, 110 HAUZPYUHIIIUMHU IS TTOOYTOBU
XMapo OpPIEHTOBAHOT'O HABYAJILHOTO CEPEOBHILA BUILIOTO HABYAJILHOTO 3aKJaay, €, Oe3epedHo,
Google Apps for Education ta Microsoft Live@edu. [Toganpmmm HanmpsSIMKOM JOCTIIKEHHS €
CTBOPEHHSI BJACHOI'O XMapoO OPIEHTOBAHOIO HABYAJIbHOIO CEpelOBUINA MJI MiJTOTOBKU
OakanaBpiB iHHOPMATHKH.
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BIIOMOCTI ITPO ABTOPA
Bakaniox Temana Anamoniiena — XaHIWAAT TIEAATOTIYHUX HAYK, JOLEHT, JOUEHT Kadeapu NpHKIIaJHOI
MaTeMaTHKH Ta iHpopMaTHKH JKHTOMHUPCHKOTO Aep>KaBHOTO yHiBEepcHTETY iMeHi IBana PpaHka.
Kono nayxosux inmepecie: BHKOPUCTaHHS! XMapHUX TEXHOJIOTIH y HABYAJIbHOMY IIPOLIECi.
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