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XMAPHI TEXHOJOT'Ti IHOOPMALIIINHO-KOMYHIKAIIAHOT
MIATPUMKA  HAYKOBUX  JIOCJAUDKEHb  MAMBYTHIX
MATICTPIB TA JJOKTOPIB ®LIOCO®I| B FTAJTY31 OCBITH

AHOTAamisA. Y cTaTTi pO3TISHYTI aclieKTH mpodiemu iHdopMaTu3allii OCBITH.
3BepTaeThCs yBara Ha Te€, II0 HAa CHOTOAHI HAYKOBO-IOCIHIJTHUIIBKY MisUTBHICTH
MaiOyTHIX HAyKOBI[IB HEMOXKJIUBO YSBUTHU 11032 PO3BUTKOM XMAapHUX TEXHOJOTIH.
OxapakTepu30BaHO TOHSTTS ,,KOMYHAJIbHI OOYHMCIICHHS, ,,XMapHiI OOYMCIICHHS ,
»XMapa”. HaBemeHo MiKHApOIHI AOKYMEHTH Y Tally3l XMapHUX OOYHCIICHbB.
BuokpemneHo 6a30Bi XapaKTepUCTHUKH XMapHUX 00YMCIICHB (CaMO0OCITyTOBYBaHHS
3a OTPeOO0I0; BUIBHUI MEPEKHUN JAOCTYM; 00’ €THAHHS PECypCiB y ITys; HIBUIKA
€acTUYHICTh; BHUMIPIOBAHICTh CEpBICY) Ta XMapHOi Momeni (MacoBiCTh
3aCTOCYBaHHS; TOMOTEHHICTh 1HPPACTPYKTYpH; BipTyami3allis A0JaTKiB; CTIHKICTb
BUKOHAaHHA OOYMCIIEHb; JelIeBe mporpaMHe 3abe3meueHHs; reorpadivyHo
pO3MOAICHE BUKOPUCTAHHS; CEpBICHA OpPIEHTOBAHICTh; TIEPEIOBI TEXHOJOTIi
6e3nekn). HaBeneHo OCHOBHI KOMIIOHEHTH CHCTEMH XMapo 30piEHTOBAaHUX 3aCc00iB
HaBYaHHS B OCBITHHOMY CEpPEIOBUIII 3aKjady BHUIIOI OCBITH (CHCTEMa YIPaBIIHHS
HaBYaHHIM, COIliaJbHI Mepexi, wiki-cucTeMa, IHTETpOBaHE XMapHE CEPEIOBHIIIC).
OxapakTepru30BaHO TPOrpaMHi MPOJYKTH y SKOCTI XMapo 30piEHTOBaHUX 3aC00iB
HaBuYaHHS (comianbHi Mepexi, Google Docs, Google Apps for Education, mporpamu
BeJICHHS OJIOTiB, IpOrpaMHu JJisl TPOBEACHHS BeOiHAPiB). BUOKpeMIIEHO eleKTpOHHI
pecypcu HaBUYAJIbHOTO MPU3HAYCHHS Ta I1X HaBYajdbHI mim (TAroTOBKa
JEMOHCTpAIlIiHUX Ta  JAPYKOBaHUX  MarepiajiB, ONpaIlOBaHHS  TEKCTIB;
JEMOHCTpallii MyJIbTUME[ia; PpPO3B’sI3aHHA 3a1ad; 3AIMCHEHHS MPaKTUYHUX,
nabopaTopHUX pOOIT; MaTeMaTHYHI TEPETBOPEHHS, MOHITOPUHT HaBYaJIbHOT
misibHOCTI). HaBeneHo HampsiMu 3aCTOCYBAaHHS XMapHUX TEXHOJOTIM Mia dYac
1HpOpMaIITHO-KOMYHIKAIIHHOT MiATPUMKA HAayKOBUX JOCTIDKEHb MaiOyTHIX
MaricTpiB i TOKTOPiB ¢inocodii B ramy3i ocBiTH (BUKOPUCTAHHS HAYKOMETPUUHUX
0a3 JMaHMX; MepeBipka HAYKOBHX POOIT Ha IJlariaT; BUKOPUCTAHHSA €IEKTPOHHHUX
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KYpHAIBHUX CHUCTEM BIJAKPHTOTO JOCTYIy; TIPOBEIEHHS MOHITOPUHTOBHUX
HAyKOBUX JIOCIIIKEHb; BUKOPUCTAHHS HAYKOBUX COIlIaTbHUX MEPEXK).

Kurouosi cjioBa: iHpopMaTuzamis ocBiTH, iH(MOpMaIiitHO-KOMYyHIKaIiitHa
MiATPUMKA, KOMYHaJIbHI OOYHCIICHHS, XMapHI OO4YMCIEHHS, XMapa, XMapo
30pi€EHTOBaHI 3aCO0M HaBYaHHS, TPOTPAMHUNA MPOIYKT.

IlocTtanoBKka mnpodJjeMH Yy 3arajbHOMY BHIVISIAI Ta ii 3B’A30K 3
BAKJIMBMM  HAYKOBHMH 4YM TNPAKTUYHUMH 3aBAaHHsaMH. Haykoso-
JIOCTIAHUIIPKY MisUIbHICT HA CHOTOJHI HEMOXJIMBO YSIBUTH T03a PO3BUTKOM
xmapuux TtexHosoriii (Cloud Technology), ski BuMararoTh MiIKIIOYCHHS [0
[aTepHeTy i mepeabavyaroTh BiAmajieHy oOpoOKy Ta 30epiraHHs JaHUX, HATalOTh
JIOCTYN JO0 KOMII' IOTEpPHUX peCcypciB cepBepa 1 BUKOPUCTaHHS MPOrPaMHOIO

3a0e3neueHHs SK OHJIAWH-CEpBICY. 3aBASKA XMapHUM TEXHOJIOTISIM  CTajo
MOXJIMBUM BHUHUKHEHHS XMapo 30PIEHTOBAHOTO HABYAIBLHOTO CEpPeIOBHINA
(XOHC) 3akmany oCBITH.

AHaJi3 OCTaHHIX AOCTiIKeHb i myOJikamii, B KX 3aM04YaTKOBAHO
PO3B’sAA3aHHA JaHOI NpolJieMrn i HAa fAKI CHMPAETHCA ABTOP, BUALIECHHS
HEeBHPIlIEHUX paHillle YACTHH 3arajbHOI Mpo0JeMH, KOTPUM NMPUCBAYYETHCS
O3HAYeHa CcTaTTsa. XMapo 30pIEHTOBaHE HAaBYaJbHE CEPEIOBUIINE HaBYAIBHHX
3aKJIaliB PI3HOTO PIiBHA, WOTO MPOEKTYBAaHHSA, CTPYKTYpYBaHHS, MOMJIHBOCTI
BUKOPHCTaHHS B HaBYaHHI Ta HayKOBO-JIOCTIAHHUIBKINA MISUTBHOCTI IIHPOKO
BHUBYAIOTHCS B Cy4YacHi HayIli, 30KpeMa MpO II€ WIEThCA B HAYKOBHUX Ipallsix
B. buxkosa, B. KyxapeHka, C. JIuTBHHOBOI, A. Manako, O. MapkoBoi,
JI. Ilanuenko, M. [lonens, M. PaccoBurpkoi, A. Ctproka, C. Cemepikona,
O. Cnipina, M. Iumkinoi, JI. Baryepo (L. Vaquero), I1. Menna (P. Mell), inmmx
BITYM3HSAHHX Ta 3apyODKHUX HaYKOBIIIB.

Sx 3asnavaroth C. CemepikoB, O.MapkoBa, A.Ctprok Ta iH. [l; 2],
TEOPETUYHOI0 OCHOBOIO XMapHHUX TEXHOJOTIH € KOHIeNIs ,,KOMyHAJIbHHUX
obuncnens” (Utility Computing), cytHicTh sxoi y 1961 p. JIx. MakkapTi
(J. McCarthy, 1927-2011) BukIaB y J[JOMNOBIiAi, TWPUCBIYCHIH CTOPIUUIO
MaccadqyceTChKOro TEXHOJIOTIYHOTO IHCTUTYTY, PO3TJISHYBIIM KOMII FOTEpHI
pecypcu (00unCTIOBalbHI, 30€epiranbHi Ta 1HIN) SIK BUMIPIOBaHI 1 THYYKO JO30BaH1
MOCIIYTH Ha 3pa30K THUX, IO HAJAIOTh OMEpaTopu 3B’s3Ky. TOX iCTOpis XMapHUX
TEXHOJIOTiH Oepe MmovaTok Bia cepeaHu XX CTOTITTS.

3niiicCHEHUH aHaIi3 Mpamb HAYKOBIIB 3aCBITYMB, IO B IEJAroTidHIN HayIIl
HAKOMMWYECHO MEeBHUI JOCBI TOCHTIKEHHS MPOOIEM CTaHOBICHHS 1H(OpMAIIiitHOTO
CYCIIUTBCTBA, iH(OpMaTH3allii OCBITH, KU TOTpeOye y3araaTbHEHHS.

@opmy/IIOBaHHS 1ijied cTaTTi (MOCTAaHOBKA 3aBAaHHs). METOIO CTAaTTI €
3’SCyBaHHSA W y3araJlbHEHHS CYTHOCTI Ta OCOOTMBOCTEH BUKOPHUCTAHHS XMapHUX
texHonorid IK-miaTpuMKyu HAyKOBUX JOCHIHKEHb MalOyTHIX MaricTpiB Ta
TIOKTOpiB (pimocodii B ramy3i OCBIiTH.

Buxiaax 0cCHOBHOTo MaTepiajy 10C/IiI:KeHHS 3 HOBHMM OOIPYHTYBAHHAM
OTPUMAHMX HAYKOBHX pe3yJbTaTiB. KoHieniis , KOMyHaJIbHUX OOYHCIICHH”
CBOJTIONIIOHYBAJIA, 11 TEXHOJIOTIYHA pealli3allisi BHMaraja 3HaxO/KCHHS OanaHCy
MDK TpaguIlifHOI TEPMIHAIBHOI (KJII€EHT-CEPBEPHOIO) 1JEOJOTIF0 1 CYyTO
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PO3MOIJICHUMH CHUCTEMaMU 3 aBTOOAJTAHCYBAaHHSIM TOTY)XKHOCTi, JOKH He
3’sBuiidca  LeHTpu ompaioBands nanux (IIOJ]) y ix cyuacHomMy BWTJIISAI.
3anporonoBana y 1961 p. konnenmis JIx. Makkapri, Oymia omyO6iikoaHa y 1999 p.
Came BiaTomi 3’sBuiaca cdepa KOMIT FOTEPHUX MOCIYT CHUIBHOTO BUKOPHCTAHHS,
K1 Terep npuitHATo HasuBaTH ,,xMapHuMu” (Cloud Computing).

3a BusHaueHHsM HarionansHoro iHctutyTy ctanmaptiB CIIIA (NIST), mixg
XMApHUMH OOYHUCICHHSIMH PO3YMIIOTh MOJEIh 3PYYHOTO MEPEKHOTO JOCTYIY 0
3araabHOrO0 (OHIY OOYHCIIOBATHHUX PECYpCiB (HANpHUKIAL, MEpPEeX, CEpBEpIB,
GaiiniB naHuX, MPOrpaMHOro 3a0e3TMeUeHHS Ta MOCHIYT), SKi MOXKYTh OYTH IIBUJIIKO
HaJaHli TpPH YyMOBI MIHIMAIBHUX YOPABIIHCHKUX 3YyCHUJIb Ta B3aEMOIIl 3
noctadasibHUKOM [3]. ¥V mokymentax NIST Oyio 3anmpomnoHOBaHO M’SITh CYTTEBUX
(6a30BUX) XapaKTCPUCTUK XMapHUX OOUYHCIICHb, 3aBISKH SKMM MOXXHa BIJIPI3HUTH
Il cucTeMH Bif iHIUX pizHoBUIiB IKT:

—  caMoOOCIyroByBaHHS 3a MOTPE0OIO;

—  BUIbHHH (TTOBCIOIHUIA) MEPEKHUN TOCTYII;

— 00’emHaHHA pecypciB y Ty (HE3aJICKHICTh BiJl MICIE3HAXOKESHHS
pecypey);

—  IIBHJKA €JIACTUYHICTh (HaJaHHS 1 BUBUIBHEHHS PECYpCy B MOTpPiOHIM
KUTBKOCTI 1 y OyIb-sIKUH Yac);

—  BHUMIPIOBaHICTh cepBicy (oraTa mo ¢hakTy HaJaHH:).

Takox Oyino BH3HAYEHO 3arajbHi XapaKTepHi BIACTUBOCTI XMapHOi MOJeli
BUKOPHUCTAHHS CEPBICIB:

—  MAacoBiCTh (BeJHMKI MacITabM) 3aCTOCYBaHHS,

—  TOMOTEHHICTh (OJHOPITHICTE) IHOPACTPYKTYPH;

—  BipTyamizamis JojaTKiB (oprasizamis JIOCTYIy IO HPOTPaMHOTO
3a0e3meueHHs1) SK TEXHOJIOTiS BHKOPHUCTAHHA Ta TOCTadYaHHS IPOTrPaMHOTO
3a0e3neducHHs (TPOrpaMHUX PIIlleHb) 0€3 BCTAHOBIICHHS MOTO Ha IMEPCOHATHLHOMY
KOMIT I0Tepi KOPUCTyBaya;

—  CTIHKICTh (HaIiHICTh) BUKOHAHHS O0YHCIICHb;

—  JIelIeBe MporpaMHe 3a0e3NeUeHHs,

—  reorpadiqHO pO3MOijieHe BUKOPUCTAHHSI;

—  CepBiCHA OPIEHTOBAHICTB;

—  TepeaoBi TexHOJOTii 6e3mexu [3].

OT1xe, XMapH1 00YHMCIIEHHS CTaIH OCHOBOIO XMAapHUX TEXHOJIOT1H.

[IpoGnemu MpoOEeKTyBaHHS CEPBICIB 1 TEXHOJOTIH XMAapHUX OOYHMCICHb IS
BUKOPUCTaHHS y HaBUYaJbHOMY TIpPOLIECI 3aKiadiB OCBITH HajJeXaTrb [0
nepmodepropux y cdepi iHbopmatmzaii. [Ipo 1me cBiguuTh psAg ypsAIOBUX
HII[IATUB Ta TPUUHATTSA MIKHAPOJAHUX JTOKYMEHTIB, 3alI0YaTKyBaHHSI MAcCIITaOHUX
ocBiTHIX npoekTiB y CIIIA, Mekcwurti, SmoHii, kpainax €Bpocoro3sy, Pocii, SAmnonii,
YHUCIICHHUX KOH(EPEHIIi Ta HAYKOBUX BUIAaHb 3 JaHOI TEMAaTHUKH.

Cepen MiDKHApPOJIHUX TOKYMEHTIB y Tally3l XMapHHUX OOYHCIICHb, BUJAHUX B
OCTaHHI POKHU:

—  €Bpomnelicekuii 1udposuit nopsamok nenHui (A Digital Agenda for
Europe, 2010 p.) [4];
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—  ®epepanbHa ypsanoBa iHimiatuBa xmapHux oduuciens y CIIA (Federal
Cloud Computing Strategy, 2011 p.), 3a sKor0 cdepa XMapHUX TEXHOJIOTIH
BU3HAETHCS MPIOPUTETHUM HAMPSIMOM TEXHOJOTIYHOTO PO3BUTKY KpaiHHW. 3TiTHO
JAHOTO MTOKYMEHTY 3JIMCHIOETHCS DS 3aXOJiB, CIPSIMOBAaHUX Ha SKHAWIIUPIIE
COpPUSIHHS BIIPOBA/DKEHHIO XMAapHUX TEXHOJOTIA Y MisSUIbHICTh MiAMPUEMCTB 1
oprasizailii IpuBaTHOTO Ta IEP>KaBHOTO CEKTOPY [5];

—  Crpareris xmapuux obduucienb y €sporni (Unleashing the Potential of
Cloud Computing in Europe), 2012 p. [6];

—  Pexomenpanii Hamionansnoro inctutyTy ctangaptiBe CILIA (The NIST
Definition of Cloud Computing, 2012 p.); BuU3Ha4eHO CTpaTeTiuHi iHIIaTHBY 1010
MPIOPUTETHUX BHUMOT y cdepi XMapHUX TEXHOJIOTIH, cepel SKHX: TeXHIYHA
nepeHocuMicTh (portability), cymicHicTh (interoperability), HamiiinicTs (reliability),
MPUAATHICTG i1 MiATPUMYBaHHS, HalIaro/KyBaHHs (maintainability), BuUMOru
oesreku (security requirements) [3].

Bigznauumo, Mo moHATTS ,,XxMapu’’ yBIWILIO A0 HaykoBoro o6iry B 2000-x
poKax, 30kpeMa B YkpaiHi, sk Bka3dyioTh FO. Hocenko, M. Ilomens, M. Illumikina,
ioro mounHaroTh BxkuBaTtH ¢ 2008 poKy, aje Mg XMaporw B TOW Yac PO3yMiIn
OE3KOIITOBHI XOCTUHTH MOIITOBUX CIYXKO JUISI CTYACHTIB Ta BUKJIaAaviB. YCi 1HIII
THCTPYMEHTH, SIKi Hapasi MPOMOHYIOTh JUIsi BAKOPUCTAHHS B XMapi, OylH BiACYTHI
4yepe3 HeIOCTaTHICTh iH(popMallii Ta Opak HaBUYOK BUKOPUCTaHHS [7].

3apy6ixui HaykoBi (JI. Bakyepo (L. Vaquero) Ta iH.), aHami3yr0uu HasBHI
MOTPAKTYBaHHS TOHATTS ,,xMmapa” B koHTekcTi IKT, midmuim BHCHOBKY, IO B
3araJbHOMY 3Ha4eHi ,,xMapa’ — 1€ BEJIMKUI MacHUB JIETKOJOCTYITHUX BipTyalbHUX
pecypciB (amapaTHuX, HporpaMHux rmiatdgopm Ta mocayr). Lli pecypcn MOXyTh
IUHAMIYHO 3MIHIOBATUCh, 100 TMPUCTOCYBATUCA JO 3MIiH HaBaHTAKECHHS
(MacmTaOyBaHHs ), IO 3yMOBIIIO€ ONTUMAJIbHE X BUKOPUCTaHHS [ §].

XMapHe  OCBITHBO-HAYKOBE  CEpEJOBHINE, SKE€ BHHHUKAE  3aBISKH
(GYHKITIOHYBaHHIO ¥ CHCTEMHOMY BHUKOPHCTAaHHIO XMapo 30pI€EHTOBAaHUX 3acO0iB
HaBYaHHS, Hapasi XapakTepusye iHPOpMaIliMHUNA MPOCTIP MPAKTUIHO KOKHOTO
3aKjIaay BHUIIOI OCBITH.

Ha pgymxy A.CTproka 10 OCHOBHUX KOMIIOHEHTIB CHCTEMH XMapo
30piEHTOBaHMX 3ac00iB HABUaHHS B OCBITHBOMY CEPEIOBHWINI 3aKiaay BHIIOT
ocBiTH (Ha TpHKIanal Kadenpu MOJETIOBAHHS Ta IPOTPAMHOTO 3a0e3IeUCHHS
JIBH3 ,, KpuBopi3bKkuii HalllOHATHHUI YHIBEPCUTET ) HAJICKATh:

—  cHCTeMa YMpaBliHHS HaBYAHHSM, IO peaizoBaHa Ha 0a3i BiIKpUTOI
mwiatrpopmu MOODLE;

—  CcoIliayibHI Mepexi, cepel SKUX 3a pe3ylbTaTaMd OMHUTYBAaHHS Cepes
CTYIEHTIB yce OunbIoi momynsapHocTi HabyBaroTh Facebook-momibni Mmepexi;

—  wiki-cuctema, peanizoBana Ha 6a3i Bigkputoi matdopmu MediaWiki;

—  IHTerpoBaHE XMapHE CepeloBHIle Ha 0a3i BIIKPUTOI CHCTEMH
OwnCloud [2].

Oco0nuBy e(heKTUBHICTh, HA TyMKY HaykoBIIiB (A. CTprok, M. PaccoBuiipka
[2]), mae moOymoBa KOpmopaTHBHOI KadeapalbHOI XMapu 3 METOI CIPOIICHHS
JIOCTYITy BHIKJIamadiB a0 KadeapalbHUX IJOKYMEHTIB; 3a0€3MeuYeHHs CHiIbHOI
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poOOTH HaAJ METOJAMYHUMH TOCIOHMKAaMH, IMIPYYHHKAMH TOIO; OpraHi3amii
CHUTBHOI pOOOTH CTYACHTIB 3 KYpPCOBOTO 1 AUTIOMHOTO MPOEKTYBAaHHS, BUKOHAHHS
CIUTBPHUX TMPOCKTIB, MepeadadyeHuX pi3HUMHU AWcHMIUTiHaMH. [[1s mporpaMHOro
3abe3meueHHs1 npuBaTHOI KadenpanpbHoi xmapu A. Ctpiok Ta M. PaccoBuiibka
pexomeHay0Th athopmy OwnCloud, sika Mae Taki TEXHIYHI IEPEBarH:

—  TPOCTOTa pO3rOpTaHHS W aAMiHICTPYBaHHS;

—  TIOMIpHI CHCTEMHI BUMOTH;

—  BILAKPUTHUH KOZ;

—  MiATPUMKA COUTHFHOTOIO PO3pOOHUKIB [2].

B. Kyxapenko Ta iH., aHami3yl0Oud MOKJIMBOCTI BUKOPHCTAHHSI XMapHHUX
TEXHOJOTIA y peamizamii 3MimraHoro HaBuyaHHS [9], akKIEHTYIOTh yBary Ha
BUKOHAaHHI TpOrpaM, pO3TAIIOBaHWX Ha 30BHINIHIX cepBepax (IporpamHe
3a0e3neueHHs Ak mociayra yn SAAS), 1mo Hapasi cTae MOMYJSIPHUM Y HaBYAIbHIN
mpaktuili. Ha nymMKy BYeHMX, y TakoMy IiIXOJi: TporpaMHe 3a0e3medeHHs
BIJICTe)XYEThCI ¥  KOHTPOJIOETHCSA,  YNPABIiHHA  BEPCISIMH  MPOTPaMHOTO
3a0e3MeueHHs] CIPOIIEHO; HEOE3MeKH PO3MOBCIOKEHHS BIPYCIB 3BOISATHCSA [0
MIHIMYMY; BHXiTHI JaHi ¥ oTpumaHi Qaitnin MoxkHa 30epiraTd, YIpPaBIATH
[IEHTPaNIi30BaHO Ha cepBepax OpaHAMayepiB; MOXKHA MpaIfOBaTH HAa TMPOCTHX
KoH(iryparisx koM torepis [9, c. 53].

HaykoBiisiMu BHOKpEMIIEHO HU3KY MPOTPAMHUX MPOAYKTIB, SKi HalyacTiIne
BUKOPUCTOBYIOTHCSI B OCBITHROMY TIPOIIECI Y SKOCTI XMapo 30pi€HTOBAaHUX 3aCO0iB
HABYaHHS:

1. ComianpHi Mepexi, 30kpema, Twitter (3acHoBano 2006 p.), skui
JI03BOJIAE  PO3MIIIyBAaTH  OTOJIONICHHS, HAJaBaTH TMOCHWIAHHSA, MPOBOJAUTH
OMMUTYBaHHS, YUTATH IOBIJIOMJICHHS BHUJATHHUX JiS4YiB HAyKH, MOJITHKH Ta iH. B
OCBITHhOMY TIporieci Twitter KOpUCHUN ISl OTPUMAHHS JaHUX, TYMOK CTY/EHTIB;
HaJaHH iH(popMaIllii, CTBOpPEHHs MPOOJIeM 1 MUTaHb AJs OOTOBOPEHHS, CYIIPOBOIY
iH(pOpMaIlil aBTOPUTETHOTO BUKJIaada a00 BUSHOTO Ta aHalli3y WOTo isSTHHOCTI.

2. Google Docs — po3pobnenmiit Google OE3KOIMITOBHUN MEPEKEBHMA
odicHMI TakeT, M0 BKIIOYAE TEKCTOBUM, TAOIWYHUN pemakTop 1 chayxOy s
CTBOpeHHs1 mpe3eHTariil. Lle BeO- opieHTOBaHa nmporpama, IIo Mpamioe B pamKax
BeO-Opay3epa 0€3 YCTaHOBJICHHS Ha KOMIT' IOTEp KOpPHUCTyBaya. JIOKyMeHTI/I i
TaOIHII, IO CTBOPIOIOTHCS KOpHUCTYBaueM, 30epirarotbest Ha cepBepi Google, abo
MOXYyTh OyTh 30epexeHi y dain. lle omHa 3 KIIOYOBHX TIEpeBar Mporpamw,
OCKUTBKM JIOCTYN JO BBEICHUX JaHUX MOXKE 3IIHCHIOBATHCS 3 OyIb-IKOTO
KOMIT FOTepa, Mg eqHanoro a0 IatepHery. locTym 10 OCOOMCTHX TOKYMCHTIB
3aXUIIEHUN TapOJIeM.

3. Google Apps for Education — me Halip XMapHUX CcepBiciB, SKi
HaJar0ThCs KommaHiero Google OE3KOMTOBHO ISl OCBITHIX YCTaHOB. 3aBISKH
BHKOpHUCTaHHIO cepBiciB Google Apps /Uil HaBYAJbHHMX 3aKIadiB € MOXKIHUBICTH
CTBOPHUTH Cy4acCHi YMOBH IS CITIBIpAIli CIIIBPOOITHUKIB, CTY/ICHTIB Ta BUKJIA/1adiB:
OIMH aKayHT (3 JOMEHHOTrO iMeHi nubip.edu.ua) rapaHTye MOCTYI 10 KOJCKIIil
CepBiCiB (MOXXHa pO3IIMPIOBATH ¥ TIOMOBHIOBATH); ABTOPU30BAHUI JIOCTY
VYaCHUKIB JI0 XMapHOTO CEpPEeIOBUINA HaBYAILHOTO 3aKiaay; KOHQIISHIIHHICTS,
Oe3mneka, BiJICYTHICTh CTOPOHHBOI pEKJIaMH; MOKIMBICTh Opradizailii BCiX BH/IIB
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OCBITHBOI JISTILHOCTI; OCBITHIM KOHTCHT 30€PIra€eThCs i CTPYKTYPYETHCSA B OJTHOMY
MICITi; MOXJIMBICTh 1HTerpamnii crtoponHboro II3; aHamiTHKa 3a HampsIMaMH
TISTBHOCTI YHIBEPCHTETY.

4. Tlporpamu BeaeHHs OJIOTIB a1 00rOBOpeHHs, 0OMiHY iH(OpMaIri€ro Ta
CHUIKYBaHHS; BEJCHHS OJIOTY BHKJIaJadeM JOIUTHHO JJIS OMPHIIIOJHEHHS aHalli3y
myOJTiKaIliid, TOTJISAIB Ha TeBHI mpoOnemu, po3ayMiB Tomo. [Hdopmaris Oiory
nmyOmiyHa, 11 MOXKYTh OaUUTH CTYJACHTH Ta KOJIETH, BOHA MOXKE TIEPETBOPIOBATHCS B
JIOTIOBi/II Ha KOH(MEpEeHIiAX, CTaTTi, 3aBAaHHSA JUIsI YYHIB, y CBOIO HYEpPry BCIX
BIJIBiTyBa4iB OJIOTY BHIHO.

5. Ilporpamu ans mpoBeAeHHS BeOiHApiB — HOBOTO 3aco0y CIIJIKYBaHHS,
rpymnoBoi po6oTu B IHTEpHETI 3 BUKOPUCTAHHAM CYJacHHX 3acO0iB KOMYHIKaIlii —
Bimeo, ¢uem 1 yar. [Iporpamue 3abe3medeHHs UIsI MPOBEACHHS BeOiHApIB, K
MpaBWIO, JO3BOJISIE: JCMOHCTPYBaTH JOKYMEHTH B HaWOUIbII MOIMIKMPEHUX
dbopMatax; nepeaaBaTH ToOJ0C 1 BiJleo 300paKeHHs BEAYYOr0 i KUTbKOX YYaCHUKIB;
CHUIKYBaTHCS B 4aTi; IEMOHCTPYBATH BiIEOPOJIUKHU; MatoBaTH rpadiuHi 00’ €KTH i
HaOupaTH TEKCT Ha OUTid JOIIi; 3MIMCHIOBATH TIEPEXOIUICHHS CKpaHy
KOMIT I0Tepa; po3MmimnyBaty (haiau s 0OMiHy; TPOBOJUTH OMIMUTYBAHHS CIyXadiB.

M. [llumkiHa BHOKPEMIIIOE TakKi eJIEKTPOHHI PECypcH HaBYaIbHOIO
npusHadeHds (EPHII, xmapo 30pieHTOBaHI 3ac00M HaBUYaJIBLHOTO MPHU3HAYEHHS) Y
CKJIaJll XMapo 30PIEHTOBAHOTO CEPEIOBUINA: PECYPCH €-)KYpHAIbHUX CHCTEM, €-
0i0mioTek, 1H(pOpPMAIIHHO IOIMYKOBHX Mepexk; 30IpKH, KOJeKIii, O0i10JioTeKn
MyJIbTUMEIIMHNX MaTepiamiB; EOP moBinKOBI Ta T0JaTKOBI; TEKCTOBI peIaKTOPH,
penaKkTopu TaONMIh, 300pakKeHb, MPE3CHTAIl; IHCTPYMEHTAIbHI 3acoOu s
ctBopeHHss EOP; enexTpoHHI MiApYyYHHUKH, TMOCIOHWKH; €JIEKTPOHHI HaBYAIbHI
KypcH; TpOTpaMy JIHTBICTUYHOTO aHaji3y; HaBUYalIbHI E€KCIEPTHI CHUCTEMH; €-
Te3aypyCH; EJEKTPOHHI 3aJaYHUKH; NPEIMETHI MaKeTH NPUKIAJHUX Mporpam
(IIITIT); makeTw TPHKIAAHUX TMPOTPAM MOJEITIOBAHHS; MPOTpaMHU-TPEHAKEPH,
HaBYaJIbHI Ja0OpaTOpHI MPAKTHUKyMH; [isVIbHICHI CEpelOBHUINA; CHUCTEMU €-
TECTyBaHHS; aBTOMaTU30BaHI CUCTEMH OIliHIOBaHHS 3HaHb [10].

EPHII BukopucToBYIOTHCS, $K copaBeanuBo Bkasye M. lllumkina, 3
PI3HUMH HaBYATLHUMU IITSIMU:

— Ui TIATOTOBKH JEMOHCTpAIlifHUX Ta JPYKOBaHWX MaTepiais,
OTIpAIIOBaHHS HABYAJIBHOI, TOBIIKOBOI JiTEpaTypH;

— JUIs  OMpAIlOBaHHS TEKCTiB, (OPMYIIOBAHHS TBEPIKEHb, IOHSITH,
BHUCHOBKIB, CHHTAKCUYHOTO T4 CEMaHTUYHOTO OIPAIfOBAHHS TEKCTIB;

—  JIeMOHCTpaIlii MyJbTHME/IIa;

— Ui pO3B’sI3aHHS 3a7a4, BIIPaB, BiAMPAIlOBaHHSI HABUYOK;

—  3MiCHEHHS MPAaKTUYHUX, Ja00OpaTOPHUX pOOIT, MOJIETIOBAHHS, aHAII3Y
i oTIpaIfOBaHHSI TaHUX;

—  moOynoBH, OOUHCIIEHHS, MATEMAaTHYHHUX TIEPETBOPEHB;

—  OIIHIOBaHHS, MOHITOPUHTY HaBYaIbHO1 AisuTbHOCTI [ 10].

[Tlin ygac IK-miaTpuMKu HAyKOBUX JOCHIKEHb MaWOYyTHIX MaricTpiB i
JIOKTOpiB (Qinocodii B ramy3i OCBITH XMapHi TEXHOJIOTil 3aCTOCOBYIOTHCSA Y
HACTYIMHUX HampsMax:
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—  BHUKOPHUCTaHHS HAYKOBHX COILIAJLHUX MEpEeX, HayKOMETPUYHUX 0a3
JaHUX Ta CHCTEM IHJACKCYBaHHS HaykoBoi mpoxaykiii (Scopus, Web of Science,
Google Scholar (Google), Index Copernicus, bibmiomeTpuka ykpaiHChKOT HAyKH);

—  mepeBipka HaykoBuxX poOiT Ha mariaT (Plagiarism Checker, Anti-
Plagiarism, Advego Plagiatus, Double Content Finder, PaperRater Ta in.);

—  BHUKOPHUCTaHHS €JIEKTPOHHUX JKYPHAIBHUX CUCTEM BIIKPUTOTO JOCTYITY
AK 3aco0y iH(popmariitHo-aHaTITHYHOT MATPUMKU Ta OMPUIIIOTHEHHS PE3yJIbTaTiB
HaykoBoi nismtbHOCTI (OJS (Open Journal System), Joomla!);

—  BHUKOPHUCTaHHS XMapHHUX CEpBICIB Ui TPOBEAEHHS MOHITOPUHTOBUX
HAYKOBHUX JTOCIIKCHb;

—  BHUKOPHCTaHHS HAYKOBHUX COIlIaJIbHUX MEPEK.

BucHoOBKM 3 JaHOTO JOCJHIIKEHHS | NePCHEeKTUBH MOJAJbIINX PO3BIIOK
y JAaHOMY HampsiMKy. XMapHi cepBicu ¥ iH(opMaIiiiHi pecypcu IIMPOKO
BUKOPUCTOBYIOTHCS Y BIAKPUTOMY HAayKOBO-OCBITHBOMY TMPOCTOpi YKpaiHW.
XMapHi cepBiCH BHU3HAIOTHCS MEPCIEKTHBHUM HAMPSMOM PO3BHUTKY MPOTPAMHOTO
3a0e3meueHHs 1 MOCIyT Cy4acHOro MU(POBOTO CBITY, 30KpeMa MU(PPOBOi HAYKH.

3 omHoro OOKy, 3a JOMOMOTOI0 XMapHOTO CEpEeJOBHUINA 3IiIHCHIOETHCS
pecypcHa miaTpuMka iHmmX 3aco0iB IKT HaBuaHHsA, 3 1HIIOTO, XMapHeE
CEpEIOBHINEC BUCTYIAE SK CAMOCTIMHMMA 3aci0 HaBYaHHS, 3a JIOMOMOTOIO SKOTO
BUPINIYIOTHCSI OKpEeMi HaBYaJIbHI 3a/1a4i.

[lepcieKTHBHUM BBa)Ka€MO TOJAbIIIE BUBYEHHS OCHOBHHUX MPIOPUTETIB Ta
0COOJIMBOCTEN BUKOPUCTAHHS XMapHHUX TEXHOJIOTIN MMiJl Yac MiArOTOBKYA MaOyTHIX
HAYKOBI[IB y 3aKJiaJaX BHINOI OCBITH, CTBOPEHHS XMapHOTO OCBITHBO-HAyKOBOTO
CEpeIOBUIIA, PO3BUTKY I (PPOBOT HAYKH.
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OBJIAYHBIE TEXHOJIOT'UHU NHO®OPMAILIMOHHO-
KOMMYHHUKAIIMOHHOM HOAAEPKKHA HAYYHbIX
HCCJEJOBAHUM BYAYIIUX MAI'UNCTPOB M JOKTOPOB
OUJTIOCODPUHU B OBJJACTHU OBPA3OBAHUS

Pe3iome. B crtathe paccMOTpeHBI acmekThl MpoOieMbl MHPOpMaTHU3ALUH
obpazoBanus. OOpaimiaeTcs BHUMaHME€ Ha TO, UYTO CEroOJHS Hay4HO-
HCCIIEIOBATEIBCKYIO JCATCIBHOCTh OYIYIIMX YYEHBIX HEBO3MOXKHO IPEICTaBUTH
BHE  pa3BUTHSA  OONAauHBIX  TexHoysoruid. OxapaKTepW30BaHBl  ITOHSTHS
,,KOMMYHAaJIbHBIC BBIYUCJICHUS , ,,001a4HBIC BBIYMCICHHS , ,,007aK0”. [IpuBeaecHbI
MEXKIyHApOIHbIE JOKYMEHTHI B 0O0JacTH OOJAYyHBIX BBIYMCICHUHA. BbImeneHbI
0a30BbIC XapAaKTECPUCTUKH OOJAYHBIX BBIYUCICHHUH W OOJAYHOM  MOJICTIH.
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[TpuBeeHBI OCHOBHBIE KOMIIOHEHTHI CHCTEMBI 00J1aKO OPUEHTHPOBAHHBIX CPEICTB
oOydeHus B 00pa30BaTENIbHON Cpe/ie YUPEKACHHS BBICIIET0 00pa3oBaHus (cucTeMa
yOpaBicHUs OOy4YCHUEM, COLMAIbHBIC CeTH, Wwiki-cucTemMa, WHTETrpUpOBaHHAas
obnayHast cpena). OxapaKTepU30BaHbl MPOTPAMMHBIE MNPOAYKTHI B KaueCTBE
001aK0 OPUEHTUPOBAHHBIX CpeACTB oOydeHwus (comuanbHbie cetu, Google Docs,
Google Apps for Education, mporpamMmbl BefeHHsS OJ0TOB, MPOTrpaMMBI IS
MpOBeIeHUs BeOUHAPOB). BhIIeeHBI AIEKTPOHHBIE peCypChl YUeOHOTO Ha3HAYCHHMSI
U ux yueOHble 1lenu. [IpuBeaeHBI HaAmpaBlICHUS MPUMEHEHUS OOJTaYHBIX
TEXHOJOTUH TpH HMH(POPMAIMOHHO-KOMMYHHUKAIIMOHHON TOIEP)KKE HayIHBIX
WCCIIeIOBAaHUN OyAyIIMX MarucTpoB W JOKTOpoB (umocoduu B obmactu
00pa3oBaHMUs.

KuaroueBble ciioBa: wuHbOpMaTH3amus oO0pa3oBaHusA, HHPOPMAITMOHHO-
KOMMYHUKAllMOHHAs TOJJAEPXKa, KOMMYHAQJIbHBIC BBIYUCICHUS, OOJIauHBIC
BBIUMCIICHUSI, 00JaKko, OO0JIak0o OpPHEHTHPOBAaHHBIE CpeACTBA  OOyYEHHS,
MPOTrPaMMHBINA TPOTYKT.
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CLOUD TECHNOLOGIES FOR INFORMATION AND
COMMUNICATION SUPPORT FOR SCIENTIFIC RESEARCH OF
FUTURE MASTERS AND DOCTORS OF PHILOSOPHY IN THE FIELD
OF EDUCATION

Summary. In the article the aspects of the education informatization
problem are considered. Attention is drawn to the fact that, today, the scientific
activity of future scientists cannot be imagined beyond the development of cloud
technologies. The concepts of ,,communal computing”, ,,cloud computing”, ,,cloud”
are characterized. The international documents in the field of cloud computing are
presented. The basic characteristics of cloud computing and cloud model are
identified. The main components of the cloud-oriented learning system in the
higher education institution's educational environment (training management
system, social networks, wiki system, integrated cloud environment) are presented.
Software as cloud-based learning tools (social networks, Google Docs, Google
Apps for Education, blogging programs, webinar programs) are characterized.
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Electronic educational resources and their educational purposes are identified. The
directions of application of cloud technologies during information and
communication support of scientific researches of the future masters and doctors of
philosophy in the field of education are presented.

Keywords: education informatization, information and communication
support, utility computing, cloud computing, cloud, cloud oriented learning tools,
software.

Abstract. Introduction. Today, scientific activity cannot be imagined
beyond the development of cloud-based technologies that require internet
connection and provide for remote processing and storage of data, access to
computering resources of server and the use of software as an online service.

Analysis of publications. Theoretical foundations of the cloud oriented
educational environment of different levels educational institutions were
investigated by such domestic and foreign scientists as: V. Bykov, V. Kukharenko,
S. Litvinova, A. Manako, O. Markova, L. Panchenko, M. Popel, M. Rassovitskaya,
A. Stryuk, S. Semerikov, O. Spirin, M. Shishkina, L. Vaquero, P. Mell.

Purpose. Find out and summarize the essence and features of the cloud
technologies during information and communication support of scientific
researches of the future masters and doctors of philosophy in the field of education.

Results. According to the definition of the National Institute of Standards
(NIST), cloud computing is a model of convenient network access to a common
pool of computing resources (such as networks, servers, data files, software and
services) that can be quickly provided with minimal management effort and
interaction with the supplier.

Among the international documents in the field of cloud computing, issued
in recent years, are: A Digital Agenda for Europe, 2010 p.; Federal Cloud
Computing Strategy, 2011 p., in which the field of cloud technologies is recognized
as a priority direction of technological development of the country; Unleashing the
Potential of Cloud Computing in Europe, 2012 p.; The NIST Definition of Cloud
Computing, 2012 p., in which identified strategic initiatives on priority
requirements in the cloud technologies field.

Generally speaking, the cloud is a large array of easily accessible virtual
resources (hardware, software platforms and services). These resources can be
dynamically modified to accommodate changes to load (scaling), which optimize
their use.

The main components of the cloud-oriented learning system in the higher
education institution's educational environment include: training management
system, social networks, wiki system, integrated cloud environment.

Scientists have identified a number of software products that are most
commonly used in the educational process as cloud-oriented learning tools: social
networks, Google Docs, Google Apps for Education, blogging programs, webinar
programs.

Electronic resources for educational purposes within the cloud-oriented
environment as follows: resources of e-journal systems, e-libraries, information
retrieval networks; collections, libraries of multimedia materials; EER background
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and additional; text editors, editors of tables, images, presentations; tools for
creating an EER; electronic textbooks, manuals; electronic training courses;
linguistic analysis programs; training expert systems; e-thesauri; electronic tasks;
subject software packages (SP); modeling software packages; simulator programs,
educational laboratory workshops; activity environments; e-testing systems;
automated knowledge assessment systems.

Cloud technologies are used during information and communication support
of scientific researches of the future masters and doctors of philosophy in the field
of education in the following directions: use of scientific social networks,
scientometric databases and indexing systems for scientific products (Scopus, Web
of Science, Google Scholar (Google), Index Copernicus, Bibliometrics of
Ukrainian Science); check of scientific works to plagiarism (Plagiarism Checker,
Anti-Plagiarism, Advego Plagiatus, Double Content Finder, PaperRater etc.); use of
open access electronic journal systems as a means of informational-analytical
support and publication of the scientific activity results (OJS (Open Journal
System), Joomla!); use of cloud services for holding monitor scientific researches;
use of scientific social networks.

Conclusion. Cloud services and information resources are widely used in the
open scientific and educational space of Ukraine.

We consider it a promising further study of the main priorities and features
of use of cloud technologies in the preparation of future scientists in higher
education institutions, creation of a cloud educational and scientific environment,
development of digital science.
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(mepexyiayta Ha aHMI. MOBY 3poOsneHo S. TOMOJbHMK — JOKTOPOM
MearoriyHuX HayK, JOIEHT,0M MpodecopoM Kadeapu NeAaroriki BUIIOI ITKOJIH,
Jlep>kaBHU BUIUN HaBYAIBHUHN 3akiaj «JloHOAChKHM nepikaBHUN MeaaroriyHui
VHIBEPCUTETY).
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