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IMocranoBka mpo6Jjemu. OCTaHHIM YacOM AaKTUBHO HAyKOBIIl Pi3HUX
KpaiH MpOBOASATH JOCIIKEHHS 3 MMUTaHh BUKOPUCTAHHSA XMAPHUX TEXHOJIOTIH y
HaBYaJbHOMY mporeci. Tak, OJHUM 13 aKTyaJlbHUX HANpPsIMIB JIOCTIIKEHHS €
IPOEKTYBaHHS XMapo OpIEHTOBAHOTO HABYAJIbHOIO  CEpEeAOBUINA IS
MIJATOTOBKU OakanaBpiB iHPopMaTUKU. AJKE 3aBISKU IIbOMY BHIIl HaBUYaJIbHI
3aknaau (BH3) 3moxyTh cTaTti (iHAHCOBO HE3aJICKHUMH BiJ (hiHAHCYBaHHS
JIEP/KaBH.

AHaJi3 aKTyaJdbHMX A0CHiIKeHb. [[poOieMy BUKOPHUCTaHHS XMapHUX

TEXHOJOTIM B OCBITI pO3MNIAJAIOTh y CBOIX Hpalsgx TakKl HAyKOBIU, SK



JI. M. Memxutona, 3. C. CeitnameroBa, B. A. Temuenko, O. B. Tpuyc Tta iH.
[lemaroriuai migxoam 10 KoMIT'roTepu3anii W iH(popmaTu3amii HaBYAIBHOTO
npoiiecy BUCBITIEHO B pobotax B. FO buxoga, 0. B. I'opomika, M. 1. XKannaka,
C. A. Pakona Ta 1H.

CTBOpPEHHIO Ta BHUKOPHUCTaHHIO XMapoO OpIEHTOBAHOTO HAaBYAJIBHOTO
CepelloBUIlla TpUAUIIM yBary y cBoix poborax C.I'. JlurBuHOBa,
M. B. [Tonens, M. B. PaccoBunibka, A. M. Ctprok, M .I1. lllumkina Ta iH.

MeTo10 JaHOTO JTOCHIIKEHHS € OMUC ICHYIOUUX XMapHUX IMIaThopM Uis
IPOEKTYBaHHS XMapo OPIEHTOBAHOI'O HABYAJIBHOI'O CEPEJOBMILA Yy MIArOTOBII
OakanaBpiB 1H(QOPMATUKH Ta BUOIP OJTHOTO 3aC00Y MPOEKTYBaHHS.

Buknan ocHoBHoro marepiany. Y HamioHanpHil cTpaTerii po3BUTKY
OCBITH B YKpaiHl BKa3aHO, 10 MIPIOPUTETOM PO3BUTKY OCBITH € BIPOBAKEHHS
B HaBYAJIbHUI MpOLEC CydYacCHUX 1H(HOPMALIITHO-KOMYHIKAIIMHUX TEXHOJIOT1H
(IKT), mo MaroTh 3a0e3nedyBaTd BIOCKOHAJIEHHS HABYaJIbHO-BUXOBHOTO
npolecy, €peKTUBHICTh Ta JOCTYIHICTh OCBITU B LIJIOMY, @ TaKOXK IMIJTOTOBKY
MaiOyTHIX (axiBIiB 10 BCTymy B iH(popmaiiiine cycmiibetBo [1]. Bcee
BUIIEBKA3aHE 3a0e3MeuyeThes IUITXOM TMOCTYNoBOi iH(opmaTu3aiii OCBITH,
CTBOPEHHSI Ta BIPOBAJKEHHS 1H(MOPMALIHHOIO OCBITHBOIO CEpEAOBHILA B
cucteMi BUIOT ocBiTH [1].

OcBiTHS miatgopmMa Ha OCHOBI XMapoO OpIEHTOBAHUX TEXHOJOIIH
n03BoMsUIa O epeKTUBHO 3acCTOCOBYBaTH HasiBHI pecypcu BH3, a crynentam
HajiaBasacsi 6 MOXJIMBICTh BUKOPUCTOBYBATH Cy4acCHI TEXHOJIOTIi Ha MPAKTHIII.

[IprioekTyBaHHSI XMapo OPIEHTOBAHOIO HABYAJIBHOIO CEpPEAOBUINA
(XOHC) nns migroroBku 0akamaBpiB iHGOpMaTHKU 3a0€3MEYNTH TaKi MepeBaru:
3HMKEHHSI TMOTPeOM B CHEIIaJbHO OOJIAIITOBAHUX MPUMIMIEHHSX; EKOHOMIS
KOIITIB; BUKOHAHHS PI3HUX BUIIB HABYAJIHLHOI POOOTH, 30KpeMa ¥l KOHTPOJIIO i
OIIHIOBaHHS 3HaHb online; KOHQIASHIINHICT, JaHUX CHCTEMH; HASIBHICTH
byHkuii peanizaiii MexaHI3My 3BOPOTHOTO 3B’S3KY; €JIMHA LIUJIICHA CHUCTEMa

MOHITOPUHTY HauYaJbHUX JOCATHEHb OakaliaBpiB 1HMOOPMATHKHW; JUCTAHINIIHE



iHQopMyBaHHS CyO’€KTIB HaBUaJbHOIO TIPOIECY; AaHTUBIpyCHa Oe3neka
OCBITHBOTO  CEpPEJOBMINA; CKOHOMIiS TaM'siTi KOMM'IOTEpa; BiIKPHUTICTh
HABYaAJIBLHOTO CEpeIOBUIIA IJIsi BUKJIa/1ayiB Ta CTYJICHTIB TOIIO.

Came TOMY HAIIMM 3aBJaHHSIM € BHOIp XMapHOI MIaTHOPMH IS
npoektyBaHHs Takoro XOHC nmns miarotoBku OakamaBpiB 1H(POPMATHKH.
PosrnssHemo icHyro4i XMapHi m1aTdhopMu.

Xmapnui cepBicm De-Novo [2]. [Jlani XxmapHi cepBicH JI03BOJISIFOTh
CTBOPUTH 1H(oOpMaIliliHy CHUCTEMy, IO B TOYHOCTI BIJMOBIAAE TIEBHUM
noTpebaM. SIKIIo % MOoTpeOu 3MIHATHCS, TO 3MIHUTHCS 1H(OpMaIliiiHa CUCTEMA.

XmapHuii cepBic De NOvo — 1ie nepiia B kpaiHi KOMeplliiHa peani3aiis
xmapHoi Mozeni opranizamii IT. [IpuHIIMTIOBOIO 0COOIMBICTIO XMapHUX MOCITYT
De Novo € Te, 110 BOHH OpIEHTOBAHI Ha KOPIOPATUBHOTO CIIOXKWBaya 1 HE €
aHaJIOrOM TOCIYT XOCTHUHTY, IO HaJal0ThCs OaraTbma TeJIeKOM-TIpoBaiiiepamMu
Ta XOCTUHT-oIeparopami [2].

3aBaaHHs, K1 BUPIIYIOTh XMapHI cepBick De Novo: xmapa sk ganamadr
TECTyBaHHSA 1 PO3POOKH; XMapa SK NPOAYKTUBHUN JnaHAmadT, Xmapa sK
pesepBuuii 1{O/]; ribpumna xmapa; xmapa sIK BiAJajieHE CXOBHUINE apXiBiB 1
pe3epBHUX Komii [2]. XmapHi cepBicu HalalOThCs Ha 0a3i KOMEPIIHHOI XMapH
De Novo, B OCHOBI SIKOT0 JIe)KaTh TEXHOJIOTII BipTyastizaiii i aBToMaTu3ariii [2].

I'ao6anbna miaargopma xmapaux odumciaeHb Fujitsu [9] mamae IT-
1H(}pacTpyKTypy, IO TOBHICTIO MIJJISTa€ HAJAIITYBaHHIO, IO HAJAEThCS Ha
BuMory depes [arepuer [9].

3aranpHOAOCTYMHA TUIaTGopMa XMapHUX OOUYMCICHb HAJAETHCA dYepes
ixHIO TI00ANBEHY MEpEeXy IEHTPIB OOpOOKHM JaHWX, po3TamioBaHuX B SAmowHii,
Agctpamnii, CIIIA, Himeyunnu, BenukoOpurtanii ta Cinramypi, 1 3a0e3neuye
HEJIOPOTHA, ajie TPHU LbOMY HaJIHHUN 1 0e3MeUHnid JOCTYN 10 IHPPACTPYKTYpHU
K TOCIYrH. 3a JONOMOIOI0 TMOpTajgy CcaMOOOCIyrOoByBaHHS MOJKHA
INPOEKTYBaTH 1 pO3ropTatd HEOOXiAHY BIpPTyaJdbHy 1HQpPACTPYKTypy B

noTpiOHOMY 00Cs31 3 aBTOMAaTHYHUM HAJlaHHAM CEPBEPHUX CEPBICIB, CEPBICIB



30epiraHHs i MEpEKEBUX CEPBICIB, 110 3a0e3meuyroTh miATpuMKy motped [9]. Ll
notpebu  MOXYTh  BHpaxaTucs B HEOOXIIHOCTI  MaTH  IPOCTHA
3arajibHOJIOCTYITHUN BEOCANT 1 pO3ropTaTH TPUPIBHEBI KOPIOPATUBHI JTOJATKH 3
NOBHUM 3a0e3NeueHHsAM Oe3NeKku. 3aBlsSKM BUKOPUCTAHHIO TJ100aJbHOI
m1aThopMu XMapHUX 00YHCIIeHb Fujitsu MoKHA BIIMOBUTHUCS BiJ TPaAHUIIHHUX
KammTalbHuX BKIIajaeHb B [T.

Mopnens pe3epBHOTO KOMiIOBaHHS SIK IMOCITyra, po3poosiena Fujitsu s
3aXUCTy JaHUX, 3a0e3leuye BHUKIIOYHO THYYKY Ta €(EKTUBHY MOCIYTY
[IBUJKOTO PE3EPBHOIO KOMIIOBAaHHS 1 BIJIHOBJIEHHS HAa OCHOBI XMapHUX
oOuucnenb. KpiM TOoro, mopranm MOCAYyrd JI03BOJISIE BIJICTEKYBAaTH CTaH 1
TEHJICHII11, 3aIyCKaTH 1 3yMUHATH BIPTyalibHI MAIlIMHU 1 YIPABIATH PE3EPBHUM
KOITIIOBaHHSIM a00 BIJIHOBJICHHSIM 4epe3 Oe3MeyHe Cepe/lOBUILC, 3aXUIIEHY Bij
Oyab-skux [HTepHET-3arpo3 [9].

['mobanbHa mnatdopma xMapHux obOuucieHb Fujitsu moemanye B coOi
Halikpalie 3 JBOX oOjacTeld — mepeBaru MaciTabOBaHOCTI 1 €KOHOMIYHOCTI
3arajbHOJIOCTYITHUX XMApHUX OOYMCIeHb 3 O€3MeKOI0 1 BiJMOBOCTIMKICTIO
HaIIHHUX MPUBATHUX IICHTPIB 00poOKku manux [9].

Amazon Web Services [4] mporoHye mupokuii HaOip TI00ATEHUX
CepBICIB OOYMCIICHHS, CXOBHWINA, Oa3W JaHWUX, AaHAIITUKH, JOJATKH 1
pO3rOopTaHHs, SKI JIONOMAaralTh OpraHizalisiM IIBUALIE PO3BHUBATHCH,
ckopotut BuTpaTH Ha IT 1 MacmtabyBatu momatku. 3okpema, Amazon Web
Services Hagae IIMPOKUN CIEKTP CEPBICiB, Cepel SAKUX BapTO BHILINTH:
BIpTYyaJbHI cepBepH, po3ropranHs BeO-momatkie Meromom 1-Click, kepyBanus
oAisSIMH, pi3HI BUIU cxoBHUIl (00'ekTHE, OJl0uHE, (halJIOBUX CHCTEM, apXiBHE,
iHTerpoBane), Virtual Private Cloud, npsmi migkmroueHHsi, Oe3neka Ta
1aeHTHdIKallis, KOHTPOJIb JAOCTYMy, 30epiraHHsl KJIOYIB 1 YIpPaBIiHHSA HUMH,
OITUMI3aIlisl MPOIYKTUBHOCTI 1 Oe3meku Toio [4].

Jlana margopma mpornoHye MUPOKUN BHUOIP CEPBICIB ISl MiABUILICHHS

e(eKTHUBHOCTI BAalllOi XMapW: aHAJITHKA, PEKHM pEaJbHOTO Yacy, CXOBHIIE



JaHUX, JIIHII Tlepefadi JaHWX, CEPBICH JIOJATKIB, Yeprd, MOTOKOBHUM PEXKHUM

BUKOHAHHS JI0JIaTKa, CJICKTPOHHA TOIITA, MTOBIIOMIICHHS, TTOIIyK Tomo [4]. s

PO3pOOHUKIB HAAAIOTHCSA HACTYMHI IHCTPYMEHTH: YIPABIIHHSA BUXIJIHUM KOJIOM,

po3ropTaHHs Koay, Oe3nepepBHa jgoctaBka. Cepen 3aco01B yNHpaBlliHHS BapTo

BUJUIMTU: IIa0JOHU PECypcCiB, ayJUT BUKOPUCTAHHS 1 PECypCiB, yHpaBIiHHS

pecypcamu po3poOKH Ta eKCILTyaTallii, a TakoK KaTajior cepsiciB [4].

Takox TaHUM pecypcoM MPOIMOHYIOThCA KopriopatuBHi [T-momatku:

e Bipryanizamis poboudoro cromy (Amazon WorkSpaces) — 1e XMapHHii
OOYUCITIOBAILHUNA CEpBIC JUIsl XOCTUHTY POOOYMX CTONIB, SKUU HaJae
KIHIIEBUM KOpPHCTyBauaM JIOCTYI JO PEecypciB 1 JOAaTKIB 3 OyAb-sSKOTO
MIPUCTPOIO.

e Enektponna momra Ta kajeHmapi (Amazon WorkMail) — ne Hapgiiauni
KEpOBaHUM CcepBIC Ui JUIOBOI E€JIEKTPOHHOI TOMITH 1 KajJleHJapiB 13
HNIATPUMKOIO ICHYIOUMX TIOIUTOBUX KJIIEHTIB JUIsi poOOYOro croiy 1
MOOUIBHUX TTPUCTPOIB.

e 3arajbHHMI JOCTYN JIO JOKYMEHTIB 1 MOXIJIMBOCTI KOMEHTyBaHHs (Amazon
WorkDocs) — 1ie HafiiiHa 1 TOBHICTIO KepOBaHa KOPIOpATUBHA CHCTEMA JIJIst
30epiraHHs JaHUX 1 CHUIBbHOI poOOTH, sKa MIATPUMYE TOTYXHI 3aco0u
aJIMiHICTPYBaHHS 1 MOYKIIMBOCTI 3BOPOTHOT'O 3B's13KY [4].

CBopenns i kepyBanns IT iHdpacTpykTyporw XMapHUX 004YMC/IEHb
VMware Ha 6a3i miaargopmm NetApp [7]. NetApp i VMware, migepu B
00nacTi po3poOKM pillleHb 30epiraHHsl Ta YNpPaBJIHHS JAHUMHU 1 BipTyasi3amii
JOTPUMYIOTBCS  €TMHOT KOHIEMIII TMPUCKOPEHHS TEpPexXoay 10 XMapHUX
00YHMCIIeHb 32 PaXyHOK 3aCTOCYBaHHS PO3IIMPEHO1 BipTyasizallli, aBToMaTu3alii
Ta CaMOOOCITYrOBYBaHHS. 3aBAsKM TICHIM 1HTErpaiii OCHOBHUX TEXHOJIOTIH,
HEOOXITHUX [IJI1 CTBOPEHHS CEPEJOBUINA XMapHUX OOYMCIICHB, CIHUIbHE
pilIEHHS A03BOJISIE BAKOHYBATH HACTYITHE:

e 0Oe3meyHO  130JI0BaTH  KJIIEHTIB  (JIOJATKHM,  oOpraHizaiii, KJII€HTIB,

KOPUCTYBadiB 1 Oi3HEC-MAPO3AlTy) OJMH BiJ OJHOTO B CIIUIBHO



BUKOpUCTOBYBaHOi I T-iHppacTpykTypi;

® CTBOPIOBATH KOMIIAKTHI MUTTEBI PE3EPBHI KOIIii 1 BAKOHYBATH BITHOBJICHHS 3
HUX MPOTATOM JIIYCHUX XBUJINH;

® aBTOMATH3YyBaTH MPOIIECH BHJUICHHS PECypCiB Ta YIIPaBIIHHS 30epiraHHSIM
JIAHUX B MOBHO(YHKIIIOHAIBHUX 1HGPACTPYKTYpaX XMAPHUX OOUUCIICHB;

® HAJAaTH KIHIEBUM KOPUCTyBayaM MOJIHMBICTh CaMOCTIHOTO BHOOpPY
BUJIUIIIOTBCS BipTyainbHUX IT-pecypciB (0OUHMCIIOBATIbHUX, MEPEKEBUX 1
pecypciB 36epiranns) [7].

ROSA Cloud Platform [8] sBnse co0or0 IHTErpOBaHHMA KOMILICKC
IpOrpaMHOro 3a0e3MeueHHs, HI0 CKJIAaJa€ThCs 3 CEPBEPHOI omepauiiHoi
CUCTEMHU, 3ac001B MOOYIOBH XMapHUX CTPYKTYp Kareropii "tHdpacTpyKTypa sk
cepBic" (IAAS) 1 "mnardopma sik cepBic’ (PAAS), a TakoX 1HCTPYMEHTIB JJIs
HaJallITyBaHHS, MOHITOPHHTY Ta YIPaBIiHHA XMapHOi 1HGPaACTPYKTYpOIO.
ROSA Cloud Platform npusnadenuidi s moOyZoBU IIATPOPMU XMapHUX
oOuuciens 3rigHo moneni IAAS 1 PAAS sk nis BIAKPUTHX, TaK 1 JJIs1 3aKPUTHX
o0YHCITIOBAILHUX crucTeM [8].

ROSA Cloud Platform no3Bonsie: ctBoproBatu IAAS 1 PAAS xmaphi
CTPYKTYpPH; OIEPATUBHO PO3TOPHYTH MaTGopmy JUisl BIAKPUTOI abo 3aKpHUTOi
XMapHOi 1H(QPACTPYKTYpH; HAIAIITOBYBAaTH Ta KOHTPOJIIOBATH SIK OKpeMi
KOMIIOHCHTH  KOMIUIEKCY 3  JOMOMOIOI  CIeliali30BaHMX  3aco0iB
aJIMIHICTPYBaHHS, TaK 1 IIEHTPAJI30BaHO KEPYBATH BCIEI0 XMAPHOI CTPYKTYPOIO
3a JIONOMOTOI0 IHTETPOBAHOTO KOMIUIEKCY VYIPAaBIiHHS;, HAJIAIITOBYBATH
HOJITHKY AOCTYITY J0 peCypciB XMapHO1 cTpykTypH [8].

Google for Education Products [5] sk xmapHa 1iatdopma BKIIIOYaE B
cebe KJac, MomTy, KaJleHaap, CXOBUIIE, JOKYMEHTH, TUCTU Ta 0araTo iHIIOro.

Microsoft Cloud Platform [3] — xmapna miardopma, sika MPONOHYE
Oarato momaTKiB, MPHUCTPOIB 1 MJaHWX, 3aBISKA BHKOPHUCTAHHIO XMapHHUX
00YHuCIIeHB 1 pOOOTI XMapHHUX CEPBICIB, OCKUILKM XMapHI TEXHOJIOTIT BIAITPaIOTh

BaxuBY pousib y IT cdepi Ta Hayi.



Inardpopma Microsoft Azure sik mocayra (PaaS) [6] sBasie coOoro
HaO01p 3 YOTUPHOX TEXHOJIOTIN, KOXKHA 3 SAKHX 3a0e3medye eBHUN Habip CITykO.

1. Microsoft Azure — e omepartiiiHa cuCTEMa XMapHUX CIIYKO, sKa €

CEpPENOBHUIIIEM PO3POOKH, PO3MIIICHHS CIYyXO0 Ta yHOpaBIiHHA
ciyx6amu s mwiatdpopmu Windows Azure.

2.  SQL Azure — 1ie cimy»0u pensiiiHux 06a3 JaHUX B XMapi Ha OCHOBI

SQL Server.

3. Microsoft Azure AppFabric 3a0e3nmeuye XMapHi  CIyXOH

1H(}pacTPYKTYypH sl XMAapHUX a00 JIOKAJTbHUX JTOJATKIB.

4.  Microsoft Azure Marketplace — e iHTepHET-CITy)0a JUTsl MPUAOAHHS

XMapHUX JTaHUX 1 I0JATKIB.

Jlana mmatdopMa mnpu MiHIMAIbHUX OOMEXEHHSX JOCTYIMHA BHUILUM
HAaBYAJIbHUM 3aKjiajiaM JIJIl HaBYaHHS CTYJCHTIB CIELIATICTIB, a TaKOX MJIs
CTBOPEHHSI BJIACHUX €EJIKTPOHHUX HAaBYAIBHUX PECYPCIB.

[IpoBiBIIM aHAII3 ICHYIOUMX XMApHUX IIAT(OPM, BapTO BIAMITUTH, L0
taki xmapHi tiardpopmu, sk Google Apps for Education [5] ta Microsoft
Live@edu [10] y cBoix cepBicax MarOTh TaKOX TaKi BaKJIHWBI CEPBICH IS
oprasizauii HaBYaJbHO-BMXOBHOIO MpOLECy, SK: 3acOo0M  KOMYHIKaIi
(emekTpoHHa TOMmMTAa Ta KOH(EPEHI-3B’SI30K); 3aCO0M MHUTTEBOTO OOMIHY
MOBIJIOMJICHHSIMH; €JIGKTPOHHA aJpecHa KHUTA; KaJeHAap, IUTaHyBaJIbHHUK
3aHSTh.

O6uaBi xmapHi mIaTGOPMHU TPOMOHYIOTh JOJATKH JJisi CTBOPEHHS
JIOKYMEHTIB, €JIEKTPOHHUX TaOJIUIb, TPE3EHTALI TOLIO, SIKI pO3TAlIOBYIOTHCS Y
XMapHUX CXOBWINAX, a TaKoX MOXYThb peaaryBaTucs JIeKUIbKOMa
xopuctyBadamu [11]. Opmnak, koxkHa IwiargopMa TMPOMOHYE Pi3HI 00CITH
nvckoBoro mpoctopy [12], 3okpema cepic Google Drive mpomnoHye KOKHOMY
KopuctyBauy Oe3komToBHO a0 15 I'0, cepBic Microsoft SkyDrive — no 7 I'0.
besnepedHoro MeopeBarol0 € XOCTUHI Ta IHCPYMEHTH [iJIsi CTBOPEHHS 1

PO3MIIIICHHS BiKi-MOIOHKMX CalTiB, sIKi poroHye miardopma Google.



BucHoBkn. [lifBiBIIM MiJACYMKH, BapTO 3a3HAYUTH, 1110 HAU3PYUHIIIUMHU
Ui TOOYIOBH XMapo OPIEHTOBAHOTO HABUYAJLHOTO CEPEIOBUINA BHUIIIOTO
HABYAJILHOTO 3aKiajy, €, 0esnepeuno, Google Apps for Education Ta Microsoft
Live@edu. IloganpmuM HampsIMKOM JIOCTIIKEHHS € CTBOPEHHS BIJIACHOTO

XMapo OPIEHTOBAHOTO HABYAIBHOTO CEPEIOBHINA JJIA MIATOTOBKK OaKasiaBpiB

1H(pOpMaTHKHU.
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