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Abstract: The scientific and methodological background of creation and development of
the cloud-based learning and research environment of the university is substantiated. The con
ceptual and terminology body of the cloud-based environment investigation is defined, the
main features of such environment are revealed. The general model of formation and
development of a cloud-based learning and research environment is substantiated. The
reasonable ways of methods selection on the basis of the proposed model are considered and
the prospects for their use in educational systems of higher education are described. The
analysis and assessment of the prospects of the cloud-based educational and research
environment development is fulfilled.

Keywords: cloud-based environment, cloud-based services, design, model, openness,
flexibility.
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OBJIAYHBIE TEXHOJIOI'MA KAK UMIIEPATUB MOJIEPHU3AIIMA HAYYHO-
OBPA3OBATEJIBHOU CPEJIbI BBICHIEI'O YYEHOI'O 3ABEJEHU A

Annomauusn: Teopemuyecku 060CHOBAHBI HAYYHO-MEMOOUYECKUE OCHOBbL CO30AHUS U
passumuisi Hay4Ho-o0paz08amenbHol cpedbl 8blCUle20 YUehOH020 3a8e0eHuUsl Ha baze 00IaUHbIX
mexuonozuti. Onpedenenvbl 0CHOGHbIE UYepmbl U NOHAMULHO-MEPMUHOIOSUYECKUL annapam
uccnedosanus 001a4UHO OpueHmuposannou cpedvl. ObocHosana oowas mooeib Gopmuposa-
HUS U pazeumusi 001AYHO OPUEHMUPOBAHHOU cpedbl. Oxapakmepu3oeansbi Nymu omoopa me-
MOOUK Ha 6aze NpeonoAHCeHHOU MOOeNU 8 Neda202UYeCKUX CUCTNeMAax 8blCuLe2o y4ebH020 3a-
8e0eHUsl, onpedeneHbl NepCneKmuebl Ux Ucnoiv3oeanus. Ilpoeeden amanus u oyenka nep-
CneKmue pazeumusi 001AYHO OPUESHMUPOBAHHOU HAYYHO-00PA308aMENbHOU CPEObL.

Knrwouesvie cnosa: obnauno opuenmuposannas cpeda, 001auHvle cepeuchl; npoeKmu-
posanue, MoOelb, OMKPLIMOCHb, 2UOKOCHb.

Valerii Bykov, Mariya Shyshkina

An extended abstract of a paper on the subject of:

“The cloud computing as imperative of the university education and research environ-
ment modernization”

Problem setting. Nowadays, innovative technological solutions for learning environment
organization using cloud computing (CC) and ICT outsourcing have shown promise and use-
fulness. The challenges of making the ICT infrastructure of the university environment fit the
needs of its users, taking maximum advantage of modern network technologies, and ensuring
the best pedagogical outcomes, have led to the search for the most reasonable ways for its
modernization. So, the modelling and analysis of the processes of cloud-based learning envi-
ronment formation, design and deployment in view of the current tendencies of ICT advance
have come to the fore.

Recent research and publications analysis. According to the recent research the prob-
lems of the cloud-based learning environment formation and design are recognized as a pri-
ority by the international educational community, and are now being intensively developed in
different areas of education. Among the current issues there are those concerning existing
approaches and models for electronic educational resources delivery within the cloud-based
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setting; the methodology of design and use of the cloud-based learning components; evalua-
tion of current experience of cloud-based models and components use. This brings the prob-
lem of the cloud-based learning environment modelling and design to the forefront.

Paper objective is to deepen the basic conceptual and terminological body of investiga-
tion; to define the general cloud-based model of learning and research university environ-
ment formation and development and consider the possible ways and techniques of its use and
application within the pedagogical systems of higher education.

Paper main body. The cloud computing is now among the leading innovative learning
concepts and its implementation significantly affects the content and forms of different types
of activities in the sphere of education. This introduction contributes to unified learning infra-
structure formation and the growth of access to the best examples of electronic resources and
services. Using the cloud-based models of environment design is to provide applications vir-
tualisation, unifying infrastructure, and integrating services, increasing the use of electronic
resources, expanding collaborative forms of work, widening the use of the hybrid models of
ICT delivery and increasing the quality of electronic resources.

The general model of the university cloud-based learning and research environment for-
mation and design proved to be a reasonable framework to deliver and research the cloud-
based learning resources and components. The ways of methods selection on the basis of the
proposed model and the prospects for their use within the learning systems of higher educa-
tion are considered. Among them there are the methods of cloud-based components design on
the basis of Microsoft Office 365, AWS, SageMathCloud to support learning and research
processes. The recent tendencies of CC development in view of such emerging concepts as
Internet of Things, Fog computing and others are considered and evaluated in view of the
cloud-based learning and research environment creation.

Conclusions of the research. Formation of the high-tech environment of the university
based on the cloud computing, which would unite educational resources for learning purpos-
es, support of scientific research, and cover different learning levels is to contribute for ICT
tools advance, university environment modernization, better learning outcomes.

Beryn. @opmyBaHHS 1 pO3BUTOK OCBITHBO-HAYKOBOTO CEpPEIOBHINA BUIIMX HABYAIb-
HUX 3aKJIaJiB Ha OCHOBI TEXHOJOT1i XMapHUX OOYMCIIEHb € aKTyalbHUM HAIIPSIMOM MOJIEPHI-
3allii MeJaroriyHuX CUCTEM CYYacHOI BUINOI OCBITH. BiH MoOB’si3aHUH 13 MOIIMPEHHSAM OUIBII
3pyYHHX, THYYKUX, MacIITaOOBaHUX CHCTEM OpraHi3alii JOCTYMy A0 €JIEKTPOHHUX PECYpCiB 1
CepBiCiB, YMOKJIMBICHHSIM KOJEKTHBHOI pOOOTH 3 TPOTPAMHUMH JTOJIATKAMH, 3HSATTSIM T'eOT-
padiuHuX 1 4acoBUX OOMEXeHb, MOOUIBHICTIO YCiX CyO’€KTIB HaBYaHHS NPH BUKOPUCTAHHI
3ac001B XMapHUX TEXHOJIOT1H Ta IHIIMMH YUHHUKAMH.

[lepcnexTuBHI iHopManiiHo-KoMyHikauiiHi TexHoorii (IKT) nocratote iHCTpyMeH-
TOM peajtizallii IPUHIUIIB JIIOJUHOLIEHTPU3MY, PIBHOTO AOCTYIY J0 HaBYaHHS, YTBEPKEHHS
B ME€JAaroriyHUX CUCTEMax IMOCTYJATiB BIAKPUTOI OocBITH. CaMe XMapHI T€XHOJOr1l HailOlIb-
[IOI0 MIpOI0 BIAMOBiAIOTH MOTpedaM BUPINIEHHS HarajlbHUX COI[IAIbHO-€KOHOMIYHUX Ta
OCBITHBO-KYJIBTYPHUX TIPOOJIEM Cy4aCHOTO CYCIUIBCTBA, OCHOBHI 3 SIKMX — IT1IBUIIICHHS PiBHS
JIOCTYITHOCTI Ta SIKOCTI OCBITH, B3a€MO3B 30K MPOIIECIB HAYKOBUX TOCIIKEHb 1 MiATOTOBKU
HAyKOBO-TIEIarOT1YHUX KaJpiB, YAOCKOHAICHHS MPOEKTYBaHHs, (GOpMyBaHHA i 3a0e31eyeHHs
(GYHKIIIOHYBaHHS BIIKPUTOTO OCBITHRO-HaykoBoro cepefopuiia (OHC) BUIIMX HaBYATIBHUX
3aknaaiB (BH3).

Po3Butok OHC xapakTepu3yeTbesi MiABUIEHHSIM BUMOT JI0 SIKOCTI €IEKTPOHHUX pe-
CypCiB HayKOBOI'O Ta HaBYAJbHOTO MPU3HAYEHHS, MOUIMPEHHSAM OUIbII THYYKHUX, MEepCcOH1(i-
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KOBaHUX, BIIKPUTUX OpraHi3alifHUX CHUCTEM, L0 CTA€ MOMJIMBHUM 13 BUKOPHUCTAHHSIM XMap-
HUX CEpBICiB. 3ay4yeHHs y MpakTUKy pobotr BH3 xmapHUX TexHONOTIH BiIKpUTOro iHdop-
MallifHO-OCBITHBOT'O MPOCTOPY TAKOX MOYKE BIAIrpaTH MPOBIIHY POJb IIOA0: MOTIUOICHHS
3B’A3KIB OCBITH, HayKH 1 BUPOOHHUIITBA; PO3IIMPEHHS CIIBIpali HAaBYAJIbHUX 1 HAYKOBUX yC-
TAQHOB; CTBOPEHHSI PI3HOMAHITHUX CTPYKTYP KOPIOPATUBHOTO XapakTepy, (YHKIIOHYBaHHS 1
PO3BHUTOK SKHX MIATPUMYETbCS 3aCO0aMU XMApHUX TEXHOJOTIH Ta CIIPSIMOBYETHCS HA PO3BU-
TOK OLIBII TICHOT B3a€EMOJIii 3 CEKTOPOM BHIIIOI OCBITH; PO3B’s3aHHS HAaraJIbHUX COIIaIbHUX
Ta EKOHOMIYHUX MPOOJIEM 3aBIISKH MOJTINIICHHIO €(EeKTUBHOCTI HAYKOBOTO TOIIYKY i Mpolie-
Cy miAroToBKH Kaapis Tomo. CyyacHi miaxoau 1o dopmyBanHs 1 po3Butky OHC mpunIumo-
BO TependayvaloTh CYTTEBE OHOBICHHS WMOTO CKJIaay, CTPYKTYpH Ta OpraHizamiiHo-
¢dbyHKIIOHATBEHOT OyNOBH, IO CHPSIMOBYIOTHCS Ha 3a0e3NedyeHHs aKTUBi3allli HaBYAIbHO-
Mi3HABAIBHOI JiSUIBHOCTI YYaCHUKIB HaBYAJIbHO-BUXOBHOTO MPOIIECY, MiIBUIIICHHS PiBHSA Ha-
BUAJILHUX PE3YyJIbTATIB CTY/ICHTIB.

IlocranoBka mpoOaemu. BoueBuip, 1o B ymoBax iHTeHCHBHOro po3BUTKy IKT-
3ac00iB, TEXHOJIOTIYHOIO IIATGOPMOIO UIsl yIOCKOHaNeHHs mpoueciB opranizamii OHC y
BH3 marote cratu mpoBifHi 3aco0M 1 TEXHOJOTIT iH(OPMALIHHOTO CYCIIIbCTBA Ta OCBITH —
XMapHi TEXHOJIOTIi, 1[0 BU3HAYMIM HOBHI eTam pO3BUTKY iH(OpMaliifHO-KOMYHIKAIIITHIX
MEpEeK.

Ha >anp, y nommpeHHi i ynpoBaJpKeHHI Cy4aCHHX METOIB 1 3aC001B BIAKPUTOrO Ha-
BYAHHS MOXXHA BiJT3HAYUTH HU3KY HETATUBHHUX TEHJACHIIIH, Cepel] IKHX:

— NOrUOJICHHS] PO3PUBY MIXK MOTEHI1aJIOM BHUKOPUCTAHHS Cy4acHHUX iH(OpMaliiHO-
TEXHOJIOTIYHUX TIATGOPM 1 CEpBICIB y MpOIECi HABYAHHS Ta PIBHEM OCHAICHHS HaBYAIIbHUX
3aKJIaJ(iB BiAMOBIAHUM O0JaIHAHHAM, IIEpeyCiM, KOMIT IOTEPHO OPIEHTOBAHUM;

— TOTJIMONICHHS PO3PUBY MiX TOTpeOaMH Cyd4acHOTO CYCHIIBCTBA y MiJBUIIECHH] SKOC-
Ti OCBITH Ta OCBITHIX IOCIYT 1 3aCTapiIMMH TEXHOJOTIIMU 1X MPOCYBaHHS HA PUHKY OCBITHIX
MOCITYT Ta pealnizallii B CHCTeMaXx BIJKPHUTOT OCBITH.

ToMy BHHUKIIA HEOOXITHICTH y CHCTEMHOMY HAayKOBO-T€OPETHUYHOMY IOCIiIKEHHI,
CIIPSIMOBAHOMY Ha OOTPYHTYBAHHS 3alpPOBAHKEHHSI XMAapHUX TEXHOJIOTINA OpraHi3ailii BiIKpu-
toro OHC BH3. HenocratHs yBara 10 nMx MUTaHb HETaTUBHO BigOuBaeThcs Ha piBHI IKT-
JBHOCTI.

B ocHoBi npoekTyBaHHs 1 MojenoBaHHs xMmapo opieHToBaHoro OHC BH3 e Busna-
YeHHS1 0COOJIMBOCTEN TMpoleciB HOro (opMyBaHHS 1 PO3BUTKY. sl IbOTO HEOOXIAHO PO3PO-
outu 3aranbHy Mojenb GopmyBanHs 1 po3BuTky OHC BH3, mo Moxxe O0yTu B mojanbiiomy
JieTajai30BaHa yepe3 CUCTEMY MoJiesiel CTPYKTYPH 1 KOMIIOHEHTIB, (PyHKIIiH, METOAMYHUX CHU-
creM Ta 1HmMX ckinaaaukie OHC BH3.

AHaJti3 0CTaHHIX A0CTiKeHDb i myOJiKaniii.

Sk cBiTYaTh TOCHIIKEHHS OCTaHHIX poKiB [2,6,21,24], oco6mMBOi akTyaIbHOCTI HaOy-
BAIOTh TECHJICHIII BIIPOBA/PKEHHS y HABYAJIHHHUX 3aKJa/laX XMapHUX TEXHOJIOTIH IUIsl opraHi-
3aIii JOCTyMy /10 MPOrpaMHOTO 3a0e3MeueHHs, 10 3aCTOCOBYEThCS y TPOIIEC] peanizarii piz-
HUX BU/JIIB KOJIEKTUBHOI pOOOTH, 311 ICHEHHI HAyKOBOI 1 HAaBYAJIbHOI JISJILHOCTI, IPOBECHHI
JIOCITITHO-KOHCTPYKTOPCHKUX PO3pOOOK, BUKOHAHHI MPOEKTIB, 0OMIHY MEPEJOBUM JIOCBIJIOM
tom1o. CyTTEBOIO OCOOIMBICTIO XMAapPHUX OOYHCIICHb € MOXJIMBICTh TUHAMIYHOTO TTOCTaYaHHS
00YMCITIOBAIBHUX PECYPCIB Ta MPOrpaMHO-aapaTHOTro 3a0e3neueHHs], HOro THyYKUM HaJall-
TYBaHHSM Ha MOTpeOM KOPUCTYBaya. 3a UM IiIX0JIOM OpraHi3yeTbcs AOCTYII 10 PI3HUX TH-
IiB MPOrpamMHOro 3a0e3NeUYeHHs HaBYAJIbHOIO MPU3HAYEHHS, 110 MOXe OyTH SIK CIelialbHO
BCTAHOBJIEHO Ha XMAapHOMY CEpBepi, Tak 1 HAJaBaTUCS SIK 3araIbHOJIOCTYITHHUI CEepBiC (3HAXO-
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JTUTHCS Ha OyJb-SIKMX IHIMMX HOCISX €IEKTPOHHUX JIaHUX, IO € JOCTYIHI yepe3 [HTepHer) [2,
24]. Yepes 1ie morpedye BUBYCHHS MUTAHHS: SIK 1 SKUM YHHOM 3MIHIOOTHCS IMIIXOM JI0 OpraHi-
3al1ii cepeIoBHUIIa, SIKi HOBI CITOCOOM 1 MOJIENT TIE€AaroriyHol AisIbHOCTI BAHUKAIOTH 1 3aCTOCOBY-
IOTBCS, SIK Ma€e OyTH BIIAILITOBAaHA HOro iHPPaCTPYKTypa, SKIIO MEePEBAKHO 1 MPUHLIUIIOBO 3iHC-
HIOBAaTH MPOEKTYBAaHHSI CepeIOBUIIIA Ha 0a31 XMapHUX TEXHOJIOT1H?

He 3Baxaroun Ha Te, mo ¢popmyBarass OHC Ha 6a3i XMapHUX TEXHOJIOTIH € TepCIeK-
TUBHUM HaIIPSIMOM, [0 BU3HAHUI Mi>KHAPOJIHOIO OCBITHBOIO CIIBHOTOIO IpioputeTHUM [11]
Ta IHTEHCHBHO PO3POOJISIETHCS HUHI Y PI3HUX Taly3sX OCBITH, 30KpeMa MaTeMaTH4YHOI Ta iH-
skeHepHoi [21, 24], KUIbKICTh IMyOJIKaIlii, 110 BUCBITIIOIOThH 3a3Ha4YeHl MPOOJIEMH, OCHi-
JDKYIOTh METOJIOJIOTIYHI 1 MeTou4Hi 3acaau popmyBanns i npoektyBanHs OHC e Hemocrat-
HBOIO JIJIsl 3a0€3MeYEeHHsI IIMPOKOTO BIPOBAKEHHS xMmapo opieHtoBaHux OHC B ocBiTHIO
npaktuky BH3.

[IpenMeramu cy4acHHUX JOCIIHPKEHb MTOCTa€ BUMPOOYBAHHS PI3HUX MOJENEH AOCTYIy
JI0 TIPOTPaMHOTO 3a0€3MEeYeHHs HABUYAIBHOTO MPU3HAYCHHS, 30KpeMa, 3aco0aMu BipTyaabHOI
MaIIuHHU [24 |; TOpIBHSUIBHUE aHalli3 MpOoTrpaMHOro 3a0e3neueHHs 3 TOUKH 30py MeIaroriayHo-
IO BUKOPHCTaHHS, BCTAHOBJICHHSI «y XMapi», BU3HAYEHHSI YNHHUKIB HAMOUTBII AOIUTBHOT Op-
ranizaii cepsicis OHC BH3 [6].

OpHOYACHO 3pOCTa€e YMCio MyOsiKaliid, B SKUX PO3MISIAIOTHCS Ti UM IHII BUAW MO-
nenel xmMapo opieHToBaHoro cepenosuiia [23,18,17,25]. Monepnizaniss OHC yniBepcuteTy
Ha OCHOBI XMapHHMX TEXHOJIOTIH 1 3aIpOBAaDKCHHS XMapo OPIEHTOBaHMX IIaT(opM mocTa-
yanus IKT cepBiciB Bce yacTilie cTae mpeaIMeTOM PO3IISiAY 1 peTeNbHOI yBar HayKOBIIIB.
CyuacHi I0CIiIPKEHHS TIPUCBSYEHI TAKUM aclieKTaM, sIK BipTyallizallis MporpaMHoro 3adesre-
yeHHs 1 ¢popmyBanHs eaunoi IKT iHbpacTpykTypu HaB4anmpHOTro 3aknany [16,20,23]; Buko-
pUCTaHHS 3arajJbHOJOCTYITHUX 1 KOPIIOPATUBHUX XMapHHUX CEPBICIB, IepeBaraM i HelOJIiKaM
PI3HUX MOJIeNei IX MocTayaHHs, CTpaTerii MPOEKTYBaHHs 1 PO3TOPTAaHHS CEPEIOBHINA Ta 1HIII
[15,16,24]

OTxe, MEepPCIeKTUBHUM HANpPSMOM JOCIII)KEHb MOKHA BBa)KaTH BUBUEHHS Ta aHAII3
3arajbHUX 3aKOHOMIPHOCTEH mpoiecy ¢popMyBaHHS 1 po3BUTKY XxMapo opieHToBaHoro OHC y
BH3. JlouineHo BigoOpa3uTH 1eil mpoliec y BUIIIsAI EBHOTO MOJIEIBHOTO MOJaHHS, 1110 MO-
K€ BUCTYMATH MIATPYHTSIM TMOJATBIIOT0 PO3POOSICHHS MIAXOMIB 1 METOAUK MOJEITIOBAHHS 1
npoektyBaHHs cydacHoro OHC.

Mera crarTi — TEOPETUYHO OOIPYHTYBATH Ta BUSHAYUTH HAYKOBO-METOAMYHI 3acaau
CTBOPEHHS 1 PO3BUTKY OCBITHbO-HAyKOBOT'O CEPEOBHUIIA BHUILOTO HaBYAIBHOIO 3aKJIaay Ha
0a3i XMapHUX TEXHOJIOT1H, MOTJIMOUTH TOHATTEBO-TEPMIHOJIOTIYHUN amapar JOCIIKEHHS Ta
OOI'PYHTYBATH 3arajibHy MoJiesib (POPMYBAHHS 1 PO3BUTKY XMapo OPI€HTOBAHOI'O CEPEeIOBUINA,
BU3HAYHUTHU NUIAXH i BUKOPUCTAHHS 3 METOIO T0OOPY BiAMOBIAHUX METOJMK HABYAHHS B TIE-
nmaroriynux cucremax BH3.

THonamitinuii anapam 00CHiOMCeHHs..

Ilix oceimuvo-Haykosum cepedosuuyem BUIIOTO HABYAIBLHOTO 3aKJIAAY PO3YMIE€THCS
CepeoBUILE AISUIBHOCTI YYaCHUKIB OCBITHbO-HAYKOBOTO Ipolecy (CTyAEHTa, cilyxaua, BH-
KJIaJaya, METOJUCTA, HAYKOBIS, aMIHICTPaTUBHO-KEPIBHOTO 1 JOMOMDKHOIO MEpPCOHANy), B
SKOMY CTBOPEHI HE0OXi/iH1, J0CTaTHI Ta Oe3nmeuHi yMOBH JUIs oroix peamnizanii. CepenoBuiie
— 1e 3a0e3nevuyBajbHa YAaCTHHA MEAaroriyHol CHCTEMH, CYTTEBUI OTOUYIOUMH KOPUCTYyBada
IPOCTip, 1€ pO3TOPTAETHCS HABYAJILHO-BUXOBHUH MpOLIEC.

Xmapo opienmosarne cepedoguiye BUIOTO HABYAIBHOTO 3aKJIaJy — OCBITHbO-HAyKOBE
CepeioBUINE, B SKOMY Ui peai3aiii KOMI I0TEpHO-TIpoLecyalbHUX (YHKIIH (3MICTOBO-
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TEXHOJIOTTYHHMX Ta 1H(OPMAIiHO-KOMYHIKaIlIMHKX ) UJIECIIPSIMOBAHO MO0y I0BaHa BipTyai-
30BaHa KOMII IOTEPHO-TEXHOJIOTIYHA (KOpIopaTuBHa abo ridpuaHa) iHppacTpyKTypa.

Tobro BU3HAYAIBHUMH IIONO JAHOTO MIIXOAY KOMIIOHEHTaMH CEpelOBUIIA € XMApHI
cepsicu, MO 3a0€3MeTyI0Th KOPUCTYBAYEBI MEPEKHUH JTOCTYIT IO MACIITA0OBAHOTO 1 THYYKO Op-
TaHI30BaHOTO MYy (i3UYHO PO3MOIUICHUX BIPTYaJIbHUX PECYPCIB, SKi MOCTAYAIOTHCS B PEXKUMI
caMOoO0OCITyrOBYBaHHS Ta JIMIHICTPYBAHHS 32 HOT0 3aIUTOM.

XapaktepHuMH pricaMu (POpMyBaHHS 1 po3BUTKY XxMapo opieHToBaHoro OHC BH3 e Taki
BIIACTHBOCTI SIK GIOKpumicms 1 2HyyKicms CTBOpPIOBaHOTO cepenoBuina. Lli iHHOBaIiiHI pucH,
nputamanHi cydaciomy OHC, BimoOpakaroTh CYTHICTh KOHIIEMIIIT XMapHUX OOYHCIICHb.

3 i€l TOYKK 30py MHUTAHHS PO36UMK)Y CEPEIOBUINA HE € CaMOIIJUII0, BOHO BXOIUTH IO
CKJIaly TEBHOI MeIaroriyHoi CUCTeMH, miaTpuMye ii GpyHkiionyBaHHs. B Toit sxe yac, memaroriy-
Ha CHCTEMa, B CBOKO Yepry, MOCTIHHO PO3BUBAETHCS — 1€ € 00’ €KTUBHA 3aKOHOMIPHICTH ii ICHY-
BaHHS: 3MIHIOETHCA 11 3MICT, II€AAroriyi TEXHOJIONII, IIIJIb0OBA 1 METONMYHA MiacucTeMH. BuHukae
npoOJiemMa opraHizarlii cepeIoBHIa TAKUM YHHOM, 100 BOHO MAaKCHMATBHO BiIIOBIIAIO0 MTOTPEOi
HiATPUMYBATH 1I€H PO3BUTOK, TOOTO MaJlo BIACTUBICTH a/IeKBAaTHO BIATOBIIATH LLISIM HAaBUYAHHS,
OyTH MaKCHMaJIbHO 30PIEHTOBAHUM Ha HEOOX1IHICTh HOTO MPOTPECUBHOI 3MiHH.

BiakpuTicTh XMapo OpiEHTOBAHOTO CEPEAOBMINA O3HAYA€ MOr0 MOCTIHHUN JTUHAMIY-
HUH B3a€MO3B’SI30K 13 30BHINIHIM BIJIHOCHO JTaHOTO CEPEIOBHINA COIiaIbHO-CKOHOMIYHUM
MIPOCTOPOM, KU 3aj1a€ 1111 1 3aBAAHHS Ta BU3HAUYa€ BUMOTHU JI0 (PYHKIIIOHYBaHHS 1 PO3BUTKY
OCBITHIX CHCTEM, Tiepeiae M HeOOXiTHI JUIsSl IIBOTO PECYPCH Ta BUKOPUCTOBYE KIiHIIEBI TIPOIY-
KTHU. 32 HasiBHOCTI HEOOX1THUX pecypciB (YHKLIOHYBAaHHS 1 PO3BUTKY OCBITHIX CHCTEM, caMe
BIJIKPUTICTh 3yMOBIIFOE HEOOX1IHICTh MOCTIHHOT afanTailii OyJ0BH CepeOBHINA /IO 3aBJIaHb 1
BHMOT, 1[0 BUCYBAIOTHCS 30BHIIIHIM COLIaTbHO-€KOHOMIYHUM MPOCTOPOM. 3AaTHICTH cepe-
JOBUIINA JIO QJIallTallii, 0 MPOTPECUBHUX 3MiH BU3HAYAETHCS THYYKICTIO HOro Oy0BH 1 Haya-
[ITYBaHHS.

'HydKiCTP XMapo OPIEHTOBAHOTO CEPENOBHUINA MO0 3a0C3MEUYCHHS YMOB PO3BUTKY
[1JTOBOI 1 METOAMYHOI MiICHCTEM HABYAaHHS MEBHOI MEJAroriyHoi CUCTEMH O3HA4ya€e MOTEH-
LIHY OPUIATHICTh cepeloBUIIa 0 3MiH (Y NEBHUX, 3a3/1aJI€T1/lb BUBHAYCHUX MPUITYCTUMUX
MeXax) CKIaay, CTPYKTYpH Ta mapaMeTpiB HOTO KOMITOHEHTIB, 110 HE MPU3BOASTH 0 BTPaTH
Horo mimicHOCTI (pyHHYBaHHS HOro CUCTEMOYTBOPIOBAJIbHUX 3B’S3KIB, BUXOJY 332 MEXI Iie-
pendayeHoi BapiaTUBHOCTI MapaMeTpiB KOMIIOHEHTIB), CYTTEBUX 3MiH HOI0 OCHOBHOTI'O IIJIbO-
BOTO 1 (DYHKITIOHAJILHOTO MPU3HAYCHHS a00 MOTIpIICHHS O€3MEeKN BUKOPUCTAHHSI.

Po3BuUTOK XMapo Opi€EHTOBAHOTO CEPEIOBUINA — II€ €BOJIOIIHA 3MiHA OyI0BU cepe-
JoBHINA 1/a00 mapameTpiB HOro KOMIOHEHTIB (HANpUKIIaA, MOTYKHOCTEH MpolecyalbHUX 1
00csTiB 3amam’SITOBYIOYHX KJAacTepiB, MO MOKPUTTS TOCTYIY 0 KOMIT IOTEPHHX MEpexk
yepe3 0e31pOoTOB1 KaHAJIM 3B A3KY) B 4Yaci, 10 B1IOYBAETHCS BIAMOBIIHO 10 OHOBJICHUX ITiICH
NeAaroriyHoi CUCTeMH, OakaHUX (3aIUIaHOBAaHUX, MepeadadyeHuX, rIOTEeTUYHNX ) XapaKTepu-
CTHK ii KiHIIeBUX IPOAYKTIB Ha TIEBHUX €Tarax po3BUTKY.

To6T0, came 3aBASKM TaKUM BJIACTUBOCTSM XMapo OPIEHTOBAHOI'O CEPENOBUIIA SIK Bi-
JKPUTICTh 1 THYUYKICTH HOro Oy/l0BY MOKHA MPUBECTH Y BIAMOBIAHICTH 10 3aIJTAHOBAHMX Ii-
JIei PO3BHUTKY, IO HOBHX 3aBJIaHb, IO MIOCTAJIHN a00 MOCTaHYTh Y OKPECICHOMY Malil0yTHHOMY.
Came 111 BIaCTHBOCTI MOTEHLIHHO YMOXJIMBIIOIOTh 3MiHH 3aBAaHb (DOPMYBaHHS 1 PO3BUTKY
CepeIoBHUINA 1, IK HACIIOK, a/JICKBAaTHI 3MIHH CKJIAAy 1 TapaMeTpiB HOro 3aco0iB Ta MOJEPHi-
3aI1if0 METOJMK HOTo MPOEKTYBaHHS 1 BUKOPHUCTAHHSI.

I'HyYKiCTh 1 BIAKPUTICTH CEPEIOBHINA JOCITAETHCS, 30KPEMa, 3aB/SKH 3aCTOCYBAHHIO
XMapHHUX TEXHOJIOTIH. AJDKe i TeXHOJIOTil, XMapHi I1aThopMH, 3 CAMOT0 MOYaTKy BUHHUKIN
13 MIpKYBaHb MiITPUMYBAaHHS CUCTEM I'HYYKHUX 1 BIIKpUTHX. ToMy came 1ied TUM 1miatgopm €
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HaWOLIBII MEPCIEKTUBHUM JJISI TOTO, 100 MPOEKTYBAaTH KOMIT IOTEPHO OpieHTOBaHY 1H(pa-
CTPYKTYPY BCbOTO HaBYAJILHOTO 3aKjany, 00 Tak MOXHa Oyae CTBOPHTHU SIKHAHKpaIll yMOBU
JUISI IPOTPECUBHOTO PO3BUTKY CEPEIOBHIIIA.

VY TOl *e Yac, XMapo OpIEHTOBaHE CEPEIOBHIIEC HABYAIBHOTO 3aKJIaNy € KOMIUIEKC-
HOIO CHCTEMOIO, III0 MICTUTh 3HAYHY KIJIBKICTh MIACUCTEM, peanidye pi3Hi ¢yHKIii, mo ¢op-
MYIOTBCSI Ha PiBHI BCHOTO 3aKJIay, HOTO OKPEMOTro CTPYKTypHOTo miapo3airy. Okpemoi yBa-
T'¥ OTPeOYIOTh METOAMKH MIPOEKTYBAHHS 1 BUKOPUCTAHHS KOMIIOHEHTIB CEpelOBUINA s Pi-
3HMX PIBHIB HOro opraizamii 3a yMOB 3alpOBa/UKEHHS Pi3HUX THIIIB XMapo OpPi€HTOBAaHUX
3aco0iB. ToMy Ju1st po3ropTaHHs 1 BUKOPHUCTAaHHS XMapo OPIEHTOBAHOTO cepeoBUIa abo Ho-
r'0 KOMIIOHEHTIB MOX€E 3HaJOOUTHCS CYKYITHICTh METO/IMK.

[HTerpoBaHi CyKymnHOCTI METOJJUK HaBYaHHS MOXKYTh YTBOPIOBATH METOJMYHI CUCTEMHU.
Came HasBHICTh CHCTEMOYTBOPIOBATIBHOTO (hakTopa ((PaKkTopiB) iHTErpye CYKYIMHICTH METOIUK
HaBYaHHS 1 JI03BOJISIE TOBOPUTHU PO 1HTEIPOBAHY CYKYIHICTH SIK cUcTeMy. “CHCTEeMOYTBOPIO-
BAIGHUM (PAaKTOPOM METOJMYHHMX CHCTEM MOXKYTh BHCTYIATH CIIOPIIHEHICTh 1/9M 3MiCTOBA
OJIM3BKICTh TUX UM IHIIMX CKJIAJOBHX OKPEMHMX METOJIMK HaBYaHHS a00 iX KOMOiHaIlii (ITOBHUX
1 HEMOBHUX): LiJeH HAaBYaHHS 1 BUXOBAaHHS, 3MICTy HaBYaHHS, MEJArOTiYHUX TEXHOJOTIH Ta
€JIEMEHTIB HaBYAJILHOTO CepeIoBUIIa (30KpeMa 3ac00iB HaBUaHHS), Ha K1 CIIUPAOTHCS BiAIO-
BiJIHI CKJIa10BI MeToquuHOI cuctemu” [1, ¢. 312].

3arainbHa mMojaenb (POPMYBAHHA I PO3BHUTKY XMapoO OPi€HTOBAHOIO OCBITHbHO-
HAYKOBOI'0 cepel0BHINA.

BpaxoByroun 0coO0IMBOCTI €TamiB MPOEKTYBAHHS XMapO OPIEHTOBAHOTO CEPeIO0BUIIIA,
MOYKHa BUOKPEMHUTH KOMIIOHEHTH Tporiecy (OpMyBaHHS 1 PO3BUTKY IIbOTO CEPEIOBHIIA, 110
BiIOOPaXXyIOThCS y 3arajibHiii Mojeni GopMyBaHHsS 1 PO3BUTKY XMapo OPIEHTOBAHOTO cepe-
nosumia BH3 (Puc. 1).

VY nawniit Mmoneni BigoOpakeHO 0COOIMBOCTI IIHOTO MPOIECY, IO CIPSIMOBAHUN Ha J10-
csaraeHHs nineit nenaroriyHoi cucremu (I1C), cepen sikux popmyBanns IKT-komnereHTHOTO
daxiBug; posmmpenHs aoctyny ao IKT; BukopucTaHHs B OCBITI 1 HAYKOBUX JOCIHIIKEHHSIX
HalcyJacHIImuX 3aco0iB 1 TeXHOJOTI#H [7].

Linvosuii xomnonenm TOB’A3aHUM 13 BU3HAYEHHSIM METH 1 3aBJaHb MPOCKTYBAHHS
xMapo opientoBanoro OHC, 110 B 1ijioMy crpsiMoBaHe Ha OUIbII TTOBHE 3aJ0BOJICHHS OCBIT-
HbO-HAYKOBHX NMOTPeO YYaCHUKIB HABUAIILHOTO Tpolecy, po3mupenHs goctyny ao IKT, miz-
BuileHHs piBHs [KT KOMIETEHTHOCTI HOTO yYaCHUKIB, TOOTO TOCATHEHHS ITijiei [7].

OcCBITHbO-HAyKOBUH Ipolec BiAOYBAa€ThCS y MeXKaxX IMEBHOI nedacociunoi cucmemu
(ITIC). «IlegaroriyHa cuctema — LTICHA CKIHUEHHA MHOXKMHA 00 €KTIB (€JIE€MEHTIB) 1 3B SI3KIB
MK HUMH, SIKI BUJIIJIEHI 13 OTOYYIOUOTO i CepeOBHINA 32 03HAKOI HANIEKHOCTI BUILICHUX
00’€KTIB 1 3B’53KIB J10 peaii3alii 1ijiell HaBYaHHS 1 BUXOBAHHA Y4HIB (TI€aroriyHuX Lijeil) B
JTAHOMY HaBuYaJbHOMY 3akiaai» [21, c. 293].

®opmyBaHHA 1 po3BUTOK XMapo opieHToBaHoro OHC cripsiMOBaHO Ha TOCATHEHHS Li-
Jeil HaB4aJIbHO-BUXOBHOI'O IMPOLIECY, 10 BU3HAYEHI K MPOBIIHI y JaHIN NeaaroriyHiil cuc-
temi. /11 poro y Hill BUOKPEMITIOEThCS HU3Ka (PYHKIH, 311HCHEHHS AKUX nepeadadae HasiB-
HICTh MEJAaroriYHUX yMOB, 110 3a0€3Medy0Thes 1 MIATPUMYIOTHCS 3aBJISIKH 3aco0aM 1 cepBi-
caM XMapo OpPIEHTOBAaHOTO cepeaoBua [ 7].
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®yuknii XOOHC

P BH3
i i pyHkuii me- 36upaHHs
JarorivHoi cucTreMu P ’

(HC) / HaKOMU4yeHHA,
HaBYaJlbHa, HAYKOBa,

PO3BHBAIBHA, BUXO- / \ 36epiraHHs,
BHa, KOHTPOJIIOK0a Metoauuna cucrema ¢o-

BBEAEHHA, NofaHHA,

PMYBaHHSA i PO3BUTKY
XOOHC BH3 MaHinyNloBaHHA Ta pe-

opraHisauia gaHux,

ynpasniHHAa KO3H,

Mertoauka BUKOPUCTAHHS HAYKO-

BO-HABYAJIbHOI XMapH yCTaHOBU BUMIPIOBAHHSA,
KOMVHiKaLis,
7'}
Meroauka BUKOPUCTaHHS KOM-
[IOHEHTa HaBYAJILHOT'O IIPU3HA- Cucrema
MeTOHH, yeHHs Ha 60a3i AWS cepBiCH“X
nmigxoau, N N
> 1 MozeJiei
NPUHIUIIHA
MeToanka BUKOPUCTAHHS KOM- SaaS
TOHEHTa HAaBYAJILHOTO TIPU3HA- PaaS
yeHHst Ha 6a3i SageMathCloud laaS
HoTrounmii Bapiant
CKJIAay i CTPYKTYpH

XOOHC BH3 C .
KJIaJl 1 CTPYKTypa HOT-

pebye pO3BHUTKY

Kpwurepiii Binno-
BigHoCTI

LI

A

IIC<=>X0OO0HC

[ Ckian i ctpykrypa Biamosinae I1C ]

OcTtaTouyHMii BapiaHT ckiaaay i cTpyk-

Typu XOOHC BH3

Puc. 1. 3aranbaa Moziens popMyBaHHS 1 pO3BUTKY OCBITHBO-HAYKOBOTO XMapoO OpPi€H-
ToBaHOTroO cepenonuia BH3.

«KinneBum npoaykrom, pesyiabratoM (pyHkuioHyBaHHs IIC € meBHI 3100yTKH y4HIB
(3HaHHS, YMIHHS, HABUYKH, KOMIETEHTHOCTI, Ta 1H.), IX PO3BHUTOK, L0 3HAXOIUTh BiJ100pa-
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JKEHHS y iX 0coOHMCTOCTI (30KpeMa, y 1HTEJIEKTyallbHIi, eMOIIHO-BOJIbOBIH cdepax)» [1, c.
393]. 11t OCBITHBO-HAYKOBUX LIJIEH Y MEAaroriuHiii CHCTeMi BUOKPEMITIOIOTHCSI OCHOBHI (y-
HKIIi{, cepe]] IKUX: HaB4ajbHa, HAyKOBa, PO3BUBaJIbHA, BUXOBHA, KOHTPOIIOKOYA.

Jyis Toro, o0 XMapo Opi€HTOBAaHE CEPeOBHINE 3a0e3MeuyBaio O peanizamio @yHK-
yill nedazo2iuHoi cucmemu y UbOMY CEpPEIOBUIIII 32 paXyHOK CTBOPEHHS 1 BUKOPUCTAHHS Bijl-
MOBITHUX CEPBICIB 3/1IHCHIOIOTHCS (PYHKIIT 30MpaHHs, HAKOMMYCHHSI, 30epiranHs, BBEACHHS,
MOJIaHHs, MAHIMMYJIIOBAaHHS Ta peopraHizaiii JaHUX, YIPaBIIHHSI KOMIT IOTEPHO OpPIEHTOBAHU-
mu 3acobamu HapuaHHs (KO3H), BumiproBaHHs, KOMyHIKaIlii, TiATPUMYBaHHS MpPEAMETHHX
eleKTpoHHUX OCBITHIX pecypciB (EOP). [lnsa po3ropranHs BiANMOBIIHMX KOMIIOHEHTIB cepe-
JIOBUIIA PO3POOISETHCS METOAWYHA CHUCTEMa HaBYaHHS, IO OyAyeThCs i3 BUKOPHUCTaHHSAM
BU3HAYCHUX METOJIOJIOTIYHUX MPHUHIIMITIB, METOIB 1 MIAXOiB 11070 (OPMYBaHHS XMapo Opi-
€HTOBAHOTO OCBITHRO-HaykoBoro cepenoBuina (XOOHC), cepen SKUX BUOKPEMITIOIOTH TIPUH-
AT BIAKPUTOI OCBITH, & TAaKOX crienu(ivuHl MPUHIIMIH, XapaKTepHi 1T XMapo Opi€HTOBa-
HUX CHCTEM; 3aCTOCOBYIOTHCS MPOOJIEMHHIA, OCOOMCTICHUM, OnepaiiHO-AisUIbHICHUN, XOJTiC-
TUYHHH Ta 1HII KOHIENTYalbHI miaxoau [7].

Jlo ckimagy METOJMYHOI CHCTEMH BXOJUTH CYKYITHICTH CIIEIiaIbHO PO3pOOJICHUX Me-
TOJIMK, III0 MOXYTh OYTH peasi3oBaHi Ha TPHOX PIBHSIX, BIAMOBITHO O OCHOBHUX THUIIIB cep-
BICHUX MOJIEJICH XMapHUX TEeXHOJOTiH: SaaS (mporpamue 3a0e3rnedeHHs 5K cepsic); PaaS
(mmatdopmMa sk cepic); [aaS (indpactpykrypa sk cepsic). KoHuenTyansHi IpUHIUIY, a Ta-
KoK 0a30Bi XapaKTEPHCTUKU 1 CEpBICHI MOJETI XMapHHX TEXHOJIOTIH MOCTAaIOTh CHCTEMO
YTBOPIOIOUMUM YUHHUKOM, 1110 00’ €AHYE OKpPEeMi METOJUKH BUKOPUCTAaHHS KOMIIOHEHTIB cepe-
JIOBHIIIA Y €AMHY CUCTEMY. BiAMOBiAHO 0 IBOTO y CKIIaAi METOAMYHOI CUCTEMH BHOKpEMIIe-
HO METOJIUKY BUKOPHCTAHHS HAyKOBO-HABYAJIbHOT XMapu YCTaHOBU; METOJUKY BUKOPHCTAH-
HSl KOMIIOHEHTa HAaBYAJIHHOTO NMpU3HAaUYeHHS Ha 0a3i AWS; MeToAnKy BUKOPHUCTAHHS KOMIIO-
HEHTa HAaBYAIbHOIO MpH3HaYeHHs Ha 0a3i SageMathCloud [7].

Ha ocHoBi MmeToanuHoi cuctemu GopmyBanus 1 po3Butky XOOHC Oynyerbest motod-
HUH BaplaHT WOTO CKIIaTy 1 CTPYKTYpPH, SIKUW TMepeBIPSETHCS HA BIAMOBIAHICTH IOJ0 AOCTAT-
HbO MOBHOTO 3a0e3ne4yeHHs (QYHKIIN MeJaroriyHoi CUCTEMH 3T1JJHO 3 BU3HAYEHUMHU KPHUTEpI-
aMU. Y BUNAQJAKY JOCSTHEHHs BiMOBIIHOCTI CEpPEOBUINE € YCHIITHO chopMOBaHUM. SIKIIO
ckian 1 crpykrypa XOOHC He BianmoBizae QyHKINISIM MEIAroriyHOT CUCTEMH, CEPEIOBHIIE
notpedye PO3BUTKY, JJIl YOrO MOTPIOHO MOBEPHYTHCS A0 MEPErisaay BU3HAUEHHX CKIaay 1
ctpyktypu ¢pyskuiit XOOHC.

3aranpHa Mozenb GopmyBaHHs 1 po3BUTKY XOOHC oxoruitoe eranu i KOMIIOHEHTH
[[bOTO MPOLECY B IIJIOMY, TOAl K Ha MEBHUX €Tanax JAOLULIbLHO CIHUpATHCS Ha 1HII MoJeni
fioro OynoBH 1 GyHKIIOHYBaHHS (IIATOTOBKA (PaxiBI[s; TUIHM CEPBICIB 1 EIEKTPOHHUX pecyp-
ciB y OyZIOB1 cepeIOBHINA; TEXHOJOTIUHI aCTIEKTH JOCTYITY O TPOTrPAMHOTO 1 armapaTHOTO 3a-
Oe3nedeHHs; cnenndika BUKOPUCTAHHS B OKPEMUX Taiy3sx, €Tany NpoeKTyBaHHs). Bouu yT-
BOPIOIOTh CUCTEMY MoJiesiel, 00’ €THaHy CHUIbHOIO MeTOI0 GopMmyBaHHA 1 po3BUTKY XOOHC
BH3[10,7].

Ocobaueocmi 0060py MemoOux HopmyeaHus i po36UMKY XMApPO OPIEHMOBAHO20
0C8IMHbO-HAYKOB0O20 CepedosULd.

ITpoextyBannss XOOHC BH3 cnupaerbes Ha 3araibHy MOAenb Horo GpopMmyBaHHS i
PO3BUTKY. 3TiHO 3 ILI€0 MOJEUII0 METOAUWYHA cucteMa ¢opmyBaHHs 1 po3BUTKY XOOHC
BH3 6ynyeTrhbes 13 3aCTOCYBaHHSM BU3HAYEHUX METOJOJIOTIYHUX MPHUHIIMITIB, METOMIB 1 MiJI-
XOJIB 1 OXOILUTIOE HU3KY METOJWK BUKOPHUCTAHHS KOMIIOHEHTIB CEPEIOBHINA, 110 00’ €IHaHI
CHCTEMO YTBOPIOIOYMM YMHHUKOM, SIKHMM € XMapO OpI€HTOBAaHMM MiAXiJ, IO CHUPAEThCA HA
BIJIMOBIAHI 0a30B1 XapaKTEPUCTUKU 1 CEpBICHI MoOjemi. 3aBISKHU BIACTUBOCTSAM THYYKOCTI 1
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BIZIKPUTOCTI CEPEIOBMINA, IO 3a0€3MeUYyI0THCS Ha OCHOBI XMAapHHUX TEXHOJIOTIN, METOIUK BHKO-
PUCTaHHS HOrO KOMITIOHEHTIB, III0 BXO/ATH JI0 CKJIaAy METOANYHOI CUCTEMH, 1€ CEPEIOBHUILE MA€E
BCl HEOOXITHI BIACTUBOCTI YIS TOTO, MO0 3a0e3medyBaTu MpolecH 1 GopMyBaHHS, 1 PO3BUTKY
HOro CKJ1ay i CTpYKTYpH BiJIIOBITHO JI0 BiJHOIICHB, BHOKpeMiieHnX y mozeni (Puc. 1).

MeToauKyu BUKOPUCTAHHS KOMITIOHEHTIB CepPEOBHINA BiAPI3HAIOTHCS B 3JIEKHOCTI BiJl
obpanoro crioco0y (moneni) posropranns IKT-inppactpykrypu [10,25]. IIpouec posropran-
HsI CepeIOBUIIA JJI PI3HUX MOJeIel Oyie MaTu CyTTEBI BiAMIHHOCTI. 30kpeMa, (opMyBaHHS
cepenoBuIna Ha 0asi cepBicHOT Mojeni SaaS (mporpaMHe 3a0e3MeueHHs K CEpBic) MOXKE Bifl-
OyBaTHCS BIAMOBIIHO JI0 BOX OCHOBHMX THITIB IPYITYBaHHS CEPBICiB, BHOKPEMJICHUX y CKJa-
i XOOHC, e cepsicu 3arajqpHOTO MPU3HAYCHHS 1 CIIEIiasli3oBaHi (HaBYaJIbHOTO 1 HAYKOBO-
ro npusHaueHHs) [12]. BiamoBigHo 10 bOro MOXYTh OYTH 3aCTOCOBAHI Pi3HI THUITH CEPBICIB,
30kpeMa SaaS. Hampukiaz, 10 cepBiCiB 3arajibHOTO MPU3HAYCHHS HAJICKUTH OQiCHE Mporpa-
MHe 3a6e3nedeHns. Mloro sickpaBHM MPHKIALOM € mporpamuumii maker Microsoft Office 365,
o rnocradaerses Ak SaaS. [lo #ioro ckimaay BXOAATH MPOTPaMHi TOJATKH, IO MOXYTh OyTH
BUKOPHUCTAaHI JUIs MIATPUMYBaHHS HaBUaIbHOI a00 HAYKOBOI AisJIBHOCTI HE3alle)KHO BiJ Ipe-
JMETHOI Tayry3i 3aCTOCYBaHHS (TEKCTOBI PEIAKTOPH, €IEKTPOHHI TaOJUIlI, IPE3CHTAIlii, CXO-
Bulla (ailiiB Ta iH.), a TAaKOXK cepBicH KoMyHikallii. Ha ocHOBI cepBiciB 3arajapHOr0 MpHU3Ha-
YEeHHSI PO3pOOJICHO METOIMKY BUKOPHCTAaHHS HAyKOBO-HABYAJILHOI XMapH yCTaHOBHU (Ha 0asi
3arajgbHOIOCTYITHOTO cepBicy Microsoft Office 365) [12,7].

Metoarka BUKOPHCTAHHSI KOMITOHEHTIB HaBYaJIbHOTO PU3HAYEHHs Ha 0a3i riopuaHoi
xmapu (3a mogento [aaS, indpacTpykTypH gk cepBicy, Ha 0a3i Amazon Web Services) Bif-
MIOBIJIa€ TPYIIi CHENiali30BaHUX CEPBICIB y CKIIaai KOMIIOHEHTIB XMapo opientoBanoro OHC
[12], ue cepricu Hamauus moctyny go EOP. B maniii MeToauili BUKOPUCTOBYIOTHCS TaKOX 1
enemenTu PaaS (mmardopmu sik cepsicy), 30KpeMa Ha €Tari po3rOpTaHHS BipTyaJIbHOTO PO-
6oyoro croiy. L{ga MeToguka Moxe OyTH BUKOpPUCTaHA Ui IIUPOKOTO CHEKTPY IijIel B 3aie-
JKHOCTI BiJI TOTO, 5IKi cepBicH OyIyTh po3MilieHi y xmapi [8,7].

MeToauka BUKOPUCTAHHS XMapo OpPI€EHTOBAHOIO KOMIIOHEHTa HaBYAJIBHOTO MPHU3HA-
YyeHHs Ha 0a3l CIeliaii3oBaHoro 3arajlbHOIOCTYITHOTO CEPBICY (3a MojAeNI0 SaaS, mporpam-
He 3a0e3nedeHHs sk ceppic Ha 6a3i SageMathCloud) BinoGpaxae 0coOIMBICTb TAHOTO CHOCO-
Oy moctavaHHsi mporpaMHoro 3adesnedeHus [9]. B oMy BUmaaKy nporpaMmHe 3a0e3medeHHs
HA/Ia€ThCs SIK MOBHICTIO TOTOBUI CepBic, HE MOTpeOye po3ropTaHHs Ha BIACHOMY O0JIaJHaH1
a00 y mocrayajibHUKa XMapHHX IOCIIYT, ajleé BOHO MOK€ OyTH BUKOPUCTAHO TIJIBKU B TiH pea-
Ji3artii, sika 3arpornoHoBaHa BUpoOoHuKom [12,7].

B ocHoBy (hopmyBaHHs 1 BUKOpUCTaHHS 1HQOPMAIIHHUX TEXHOJIOT1M HaBYAHHS, 30K-
peMa po3po0JIeHHST KPUTEPIiB 1 MOKA3HUKIB iX €(EKTHBHOCTI y XMapo OpiEHTOBAHOMY cepe-
JTIOBUIIT, JOLIBHO TTOKJIACTH KOMITETeHTHICHUM miaxina. Lleh miaxia qae MOXKIMBICTD BigoOpa-
3UTH CTPYKTYPY HaBYAJIbHOI JISUIBHOCTI 3 TOUKH 30pY il pe3ybTaTy — HaOyBaHHS HaBYalIbHOI
KOMIIETEHTHOCTI, 110 OXOIUTIOE, 30KpeMa, (OopMyBaHHS HAaBUYOK BUKOPUCTAHHS 3HAaHb IS
BUPIIIEHHS Ipo0JieM Ta po3B’s3aHHs PI3HOMAHITHUX THUIIIB 3aBJlaHb, [0 BUHUKAIOTh y Mpe-
MmeTHIN ramy3i [13]. Kputepii epexkTUBHOCTI cepeoBHUIa HACTYIHI: KpUTEpid (yHKIIOHY-
BaHHS, TOOTO HAsIBHICTh HEOOXIJTHOTO CKJIaay 1 CTPYKTYpH XMapo OpIEHTOBAHUX CEPBICIB, a
TaK0X BIIMOBITHOTO MPOTPaMHO-aNapaTHOrO 3a0e3MeYeHHs], JOCTaTHLOTO IS peaizamii 1i-
Jeil (opMyBaHHSI CEpPEOBHINA; HAyKOBUH, IO XapaKTEPU3YEThCS, 30KpeMa, TOKa3HUKAMHU
IKT-koMIEeTeHTHOCT] BUKJIAJauiB 1 CTYJCHTIB 3 BUKOPUCTAHHS XMapHUX TEXHOJIOTIH y Mpo-
1ecl JOCHTIIKeHb; HaBYAJIbHUM, 110 XapakTepu3yeThes, nokazHukamu IKT-komneTeHTHOCTI
BUKJIJa4iB i CTY/ICHTIB 3 BUKOPHCTaHHS XMapHHUX TEXHOJIOTiH y HaBYaIbHIN AisTBHOCTI [ 7].
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Ha ocHOBI BU3HaUeHHX KpUTEPiiB MOTOYHUI BapiaHT ckiany i crpykrypu OHC BH3 me-
PEBIPSAETHCST HA BIAMOBIAHICTH IIOJ0 JOCTATHHO MOBHOTO 3a0e3nedeHHs (YHKIH reraroriyHoi
CHCTEMH.

Amnaniz i oyiHKa nepcneKmuHUX UISXie PO3GUMKY XMAPO OPIEHMOBAHO20 Cepedosuyd.

Sk 3a3HaYArOTh AHAJITUKH MPOBITHUX KOMITaHIM CBITY, 30kpema komrtanis IDC, B op-
rafizamii iHpopMaIiifHO-TEXHOJIOTIYHOTO CEPEeIOBHILA PI3HUX MIAMPUEMCTB Ta IHCTUTYLINH y
CBITI HHMHI BimOyBa€eThcs mepexia Bix xmapHoi iatdopmu nepimoro mokoiinas (Cloud 1.0)
10 XxmapHoi miatdopmu apyroro nokosinas (Cloud 2.0), mo He Moxe He Topkatucs chepu
ocsitu. Texuosnorii Cloud 2.0 moB’3yr0ThCS 3 TAKMMHU MOHATTAMH, K «[HTEpHET peucii» (In-
ternet of Things, l0T), «Iutepuer Bcworox» (Internet of Everything, 10E), «rymanni o6uuc-
JeHHs» abo «po3mnopomieHi oduucienas» (Fog computing, IOX); 3 roTOBUMH pillICHHSAMH T10-
cradanHs [T «mig kmou» abo «IT i3 pozerkw» Ta iH. MaeTbes Ha yBa3i TEHIEHIIIsS 10 Bce Oi-
101 yHi(ikaIii, «BCEOXOIUTIOBAHOCTI», 3POCTAaHHs MOTYKHOCTEH Ta edpekruBHOCTI [T iH-
bpacTpyKTypH, IO MOXE MPUBECTH y MAaHOYTHHOMY JI0 BiJICYTHOCTI HEOOXIJHOCTI YyTpUMY-
BaHHs BitacHuX [T pecypciB i CreIiamicTiB y pisHUX KOMIAHISX i Ha mignpuemMcTBax [5].

3a manmmu IDC, Ha xinens 2016 poky nBi TpetnHu BukoHaBumx IT mupextopiB 500
HalO1IbIMX KoMMaHil (3a pedtunroM Financial Times) 3a3Ha4miin, 010 BBXKATUMYTh «1IU(]-
poBy tpanchopmartito» (Digital Transformation, DX) ocHOBHUM 3aBAaHHSAM KOPIOPATUBHOI
ctparerii. Ilin «uudpoBoro Tpancopmailiero» po3yMmiroTh MOCTynoBe nepeHecenHs [T iH-
(bpacTpyKTypH CIIOYaTKy y KOPIIOPATUBHY XMapy, a 3r0JJOM — YaCTKOBO 200 TOBHICTIO y XMa-
Py 30BHIIIHBOTO MPOBaiiiepa 3 METOI0 CTBOPEHHS O1IbII €(h)eKTUBHOTO Oi3HECY, MPUCKOPEHHS
MIPOIIECY 3aIPOBAPKCHHSI IHHOBAIIIH, 3HWKSHHSI BUTPAT, O3I0POBJICHHSI 1 IMiIBUIIICHHS Oe3Iie-
KH BUpOOHHUITBA TomIo [5].

Ho 2017 poky IT-Butpat moHan 35% eBpomeichbKUX Opranizamiid OyayTh MpUIIagaTH
Ha TIOCIYTH 1 pIIIEHHs MIOJ0 TaK 3BaHOI «TpeThoi riardopmu», a g0 2020 poky ix Oyne
ounbi, HK 50% [5]. Ilig TeXHONOriISIMU «TpeThoi IIaTGOpPMI», IO 3aCTOCOBYIOTh Y XOJIi
«uudpoBoi TpaHcopmalii», po3yMit0OTh BUKOPUCTAHHS TIOPUIHUX XMap, 110 3a0e3MeuyioTh
noegHaHHs KoprnopatuBHUX [T 1 mepcoHany 3 30BHIIIHIMU CEPEOBUIIAMU YEPE3 «HACKPI3-
HY» IHTErparliro XMapHUX pecypciB, MOOUIBHUX TEXHOJIOTIH, 3aCO01B OMPALIOBAHHS «BETMKHX
TAHUX) Ta 1H.

Ho 2018 iuBectuuii B IT-iHdpacTpykTypy B 40% eBponeiicbkux kommaHiii OyayTh
XMapo opieHTOBaHUMH, gocarHysIiH 50 % 1o 2020 poky [5].

3pocTaHHs MONMUTY Ha XMapHi MOCIYTH BiI0OOpaXkaroTh Taki IMU(PHU: yacTKa THX KOM-
MaHii y CBITI, 10 BXX€ 3aCTOCOBYIOTh XMapHI pillieHHs, 3pocia 3 26% y 2015 poui g0 59% y
2016 pori, o cknagae 127% mopivHOro IpUPOCTY; TO1 K B YKpaiHi 11el MOKa3HUK I0pid-
HOTO TIpuUpocTy O0yB 26% (3poctanns 3 38% y 2015 poui 10 48% y 2016) — 3a naHUMH ONIUTY-
BauHs IDC, mo Oyno nposeneno y 2016 pori 3 kinbkicTio pecionaeHTiB N=11 350 3 ycworo
ceity [19,22].

OnnuM 13 3ac00i1B, IO JT03BOJISIE JTOCATTH B pe3ynbTaTi «udpoBoi Tpanchopmarrii»
SKICHO HOBOro piBHA noctadanHs IKT-mocnyr, mo nos’a3ytots 3 miaargopmoro Cloud 2.0, €
«TymMaHH1 oOumcieHHs». Llel TepMiH BUHUK Y 3B 43Ky 3 [I€PEX0/I0M BiJI MOBHOI (TIEpEeBaKHOI)
HeHTpaiizauii onpamoBanHs qanux B LIO/] (mporecyanbHi Ki1acTepy 1 KjacTepu mam siTi iH-
dbopmariiitnux koM 10TepHux Mepex — IKM), no posnoaineroro onpamtoBanus B IKM, 3 te-
H/ICHIIEIO MTEPEMIIICHHS LIEHTPIB Bard OIMpPALIOBAHHS 3arajbHOTO 00CATY JaHHUX 3 KOJEKTHB-
Hux O/ Ha micist — kopnopatusHi [{O/], mo moOymoBaHi 3a riOpuaAHIME XMapHUMHU MOJIe-
asivu. [Ipu oMy ocsiraeThest ONTUMalIbHE (pallioHaIbHE) PO3MOIUIEHHS 3aralbHOT0 00CATY
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JAHUX, [0 ONMPAIbOBYIOTHCS, MIXK XMapaMH 1 MOTY>KHOCTSIMH KOMIT IOTEPHUX 1HQPACTPYKTYP,
K1 pO3TalIOBaHi MOOIN3y BUHUKHEHHS 1 BUKOPUCTAHHS ONPAllbOBAaHUX JIaHHX.

SAxmo BBaxkatu, 1o kopriopatusHi [{O/] BUKOpUCTOBYIOTH TOPHIHI MOIEIII XMapHOTO
OTIPAIIOBAHHS JIAHUX, TO XMapHU NMPOCTATa0Thes Bif 3aranbHopoctynHux IO/ (LIO/] 3arans-
HOT0 BUKOpHUCTaHHs) 6e3nocepennbo 10 kopnopatuBHuX L{O/], ToOTO XMapu MOKpUBAIOTH K
saranpHoocTyHI IO/, Tak 1 wactuny kopropatuBaux L{O/. Ilpu npomy ocHOBHHH 00CsT
OTIpAIIOBAHHS JaHUX MEepeHOCUThCs Ha nepudepiro xmap. KaxyTs, 1Mo rpanuii xmap «csra-
I0Th JI0 3€MJIi», @ YaCTUHA PO3MOJIICHOI Y TMPOCTOPi iX XMapHOI IHPPACTPYKTYpHU «CITyCKa-
€THCSI HA 3EMJIIOY», JIE CaMe€ 1 YTBOPIOE «HA3eMHHIl MEepUMETp» BIpTyalibHOT XMapHOI iH(ppa-
CTPYKTYpH, BIpTyaJbHY «Ha3eMHY» TPAHUIIIO XMap.

BoueBuap, 110 npu 1pOMY 3HAYHO PO3BAHTAXKYIOTHCA KaHAU NEpeJaBaHHS JaHHX,
3HIKYIOTBCS BUMOTH JI0 iX IIBUAKOJIT (TI0OJIOCH MPOMYCKaHHS KaHAJiB MepeaaBaHHs JaHUX )
a00 BHUBUIBHSIOTHCS KaHAJIM 1 KaHAJIOYTBOpIOBalbHE oOnanHaHHs. [Ipore, 3HayHO 3pocTae
cyMapHa MoTyxHIicTh KoproparuBHEX [[O]] (i, MOXIIMBO, MEPCOHATBHUX KOMIT IOTEPIB, sKi
TeX OyIyTh MOTpeOyBaTH BEIMKOI MOTYX)HOCT1). OHAK, IPU BEIHKUX MOTYKHOCTSIX KOPIO-
patuBHuXx 1{O/] 1 HasiBHOCTI MIBUAKICHUX KaHAJIB NepeqaBaHHs JaHUX (He 000B’SI3KOBO OII-
TOBOJIOKOHHHX ) Ha JIOKQTHbHOMY PiBHI, MOXYTh OyTH pealli30BaHUMHU pIllIeHHs Ha 0asi «1oe-
TIICHUX» TIEPCOHATBHUX KOMIT I0TepiB 1 MOOLThHUX [HTEpHET-TpHCcTpOiB (MIII).

Cxoxa cwuryanis Bxke Oyna HanpukiHii 90-x poKiB MHUHYJIOTO CTOJITTS, KOIU
3’ SIBUJIMCS TIEPCOHAIIbHI KOMIT FOTEPH 1 CTAIM BUKOPUCTOBYBATHUCS X OOUYMCITIOBATIBHI TOTYX-
HOCTI, IPU LbOMY MOTPOXY, aje Ha3aBXAM, BIAIMIIIN KOMI IOTepHI LIeHTpU KOJIEKTUBHOTO
KOPUCTYBaHHS Yy TOMY BHIJISAI, 3 TUMU (YHKIISIMH, SIKi BOHM MaJId Ha Toi yac. CriodaTky rie-
PCOHaIBHI KOMII IOTepH MoYaiu 00’ €HYBAaTH B JIOKaJIbHI KOMII I0TEpHI Mepexi. Jlami noyanu
po3BuBarucsi kopnopatusHi L{O/], mo 00’ enHyBamucs 3 MepCOHAILHUMU KOMIT IOTEpaMH B
KOPIOPATUBHI MEPEKi 3 PO3IMOAUICHUM OIPAIfOBaHHAM 1 30epiraHHsIM AaHuX. Tak moynHasa-
cs1 epa po3noaiutenux IKM onparroBansst ganux. Jami suaukaun Grid-cucreMu i XMapHi TeX-
noJjorii (Cloud Computing).

BucHOBKM Ta nepcneKTHBHU NOJATBIIMX A0CTi/)KeHb.

ITpu npoektyBanHi xmapo opientoBanoro OHC BH3 nouinbsHO cnimpaTrcs Ha 3araib-
HY MOJIENb oro ()OpMYyBaHHS i PO3BHUTKY, @ TAKOXK METOJAWYHY CUCTEMY, IO OXOIUTIOE€ HU3KY
METOJIUK, K1 00’ €/IHaH1 CUCTEMOYTBOPIOBAJIbHUMU B3a€MO3B’si3Kamu. [Ipu ibomy xmapo opi-
€eHTOBaHMH miaxig 1o popmysanHs 1 po3BuTKy XOOHC oxommoe 6a30Bi XapakTepUCTUKH 1
CepBiCHI MoJieNi, Takl, sk laaS, PaaS, SaaS. 3rigHo 3 po3MISHYTUM MiXOIOM BCSI CYKYIHICTh
XMapo OpIEHTOBAHUX 3ac001B, 10 BXKE CHOTOJIHI BIIITPA€ MIOMITHY POJIb Y PO3BUTKY 1H(POpMAITiii-
HOTO HArlOBHEHHS BIJIKPHUTOTO OCBITHBO-HAyKOBOTO CEPEIOBHUINA BHUIIMX HABYATHHHUX 3aKIIaJliB,
pO3LIMpPEHHs Horo 1H(OopMaLIfHO-KOMYHIKAIIMHUX 1 CEPBICHUX BJIACTUBOCTEH, B LIIIOMY, CYTTE-
BO 30arauye TUJIaKTUYHY CIIPOMO’KHICTh BIIKPUTOIO HABYAJIbHOTO CEPEIOBHUIIIA.

Buxonane mocnipkeHHST HE BUUEPITY€e BCIX aCMeKTiB JOCHIKyBaHOI mpobiemu. [Ipo-
JIOBKEHHSI HAYKOBOTO TOIIYKY 3a II€0 MPOOJIEeMaTHKOO JIOIIBHO, MEpeayciM, y TaKuX Ha-
npsiMax: po3poOJICHHS TEOPETUKO-METOAUYHIX 3acaj] PO3BUTKY PI3HUX BHJIIB XMapO OPIEHTO-
BaHoro OHC BH3 na 6a3i okpemux iHpopManiiHO-KOMyHIKaliHHUX MIaTGopM; po3pobiieH-
HSl METOJIMK BUKOPHUCTaHHSA XMapo Opi€HOBAaHUX 3ac00iB HABUAHHS PI3HUX JUCLHUIUTIH; MOJE-
pHi3allii 3MiCTY HaBUaHHS 13 BUKOPUCTAHHIM XMapo OPI€EHTOBAHUX IM1IXOJIIB.
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