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AHoTanist. Mema monArac y BHW3HAYCHHI IHIIIATUB MDKHAPOIHOL
CTaHJapTH3aLil B cepi XMapHUX 0O0UHCICHb. BIIpoBakeHHS TEXHOIOTIN Ha
OCHOBI KOHIIETIIIii XMAapHUX OOUYUCIICHD Y Pi3Hi cepH AisITBHOCTI, 30KpeMa B
OCBITHIO, MO€ CIIPUSTH MOJICpHI3allii OCBITH B LIIJIOMY, 11 IepeXo1y Ha SKiCHO
HOBUIH piBeHb, MOAAIBLUIOMY PO3BUTKY 3a MPHUHIMNAX BIIKPUTOCTI I
noctynHocti. [lopsin i3 muM BuHHMKae motpebda po3poONeHHS BiATIOBIIHIX
MEXaHI3MIB 3a0€3MeUYeHHS SKOCTI XMapHHX pecypciB 1 mociyr, ix
BIiJMTOBIAHOCTI HHU3I[ TEXHIYHHX, TEXHOJOTIYHHUX, MCHXOJOTr0-IEeAAroT1YHuX,
€proHOMIYHHX Ta iHIINX BUMOT. Y IIbOMY KOHTEKCTi, 3HAKOBUM € JisUTbHICTB
CHJIBHOTO TEXHIYHOr0 KoMiTeTy MiXKHAapOJHOT OpraHi3ailii 31 CTaHaapTH3aI1
(ISO) ta Mixnapoanoi enextporexHiunoi komicii (IEC), skuMm Hapasi Bxke
PO3pO0OICHO CTaHAAPTH, 1[0 BU3HAYAIOTh TEPMIHOJIOTIIO i THIIOBY apXiTEKTypy
XMapHUX OOYMCIeHb. 3a80anHsA. OKPECIUTH 3HAYEHHS XMapHUX OOYHCICHB
JUIA OCBITHBOI raiy3i; oOIpyHTYBaTH JOLUUIBHICTh CTaHIApTU3aLili XMapHHUX
0o04KCNIeHb; PO3ISIHYTH MepIli MIDKHAPOAHI IHIIIaTUBU B JaHiit cdepi.
O6’exm: cranpaptusamiss B chepi IT. Ilpeomem: MikHApOTHWIA JOCBIA
CTaHmapTh3alii B cepi XMapHUX 00UYUCIIeHb. Memoou: aHali3 JKepenbHOT
0a3M, HOPMATUBHUX MOKYMEHTIB. BucHoeéxu: Ui PO3BUTKY OCBITHBOTO
cepelIoBHIIa Ha 3acaiaxX BiAKPUTOCTI W JOCTYIMHOCTI, IO € BH3HAYAILHUMHU
MPUHIUIIAMHA CYYacHOI OCBITHBOI MapaJuTMH, HEOOXiIHE BIPOBAKCHHS
TEXHOJIOTiH, II0 AO03BONMIM O BiJAaJieHO ONepyBaTH yciMa HEOOXiTHUMU
JaHuMU. Taki MOKIIMBOCTI Ha/Ial0Th TEXHOJIOT1i Ha OCHOBI KOHIIEMIIT XMapHHUX
004HCIIeHb. 3 PO3BUTKOM TEXHOJIOTIH XMapHUX 00YKCIICHb (DYHKI[IOHATBHICTh
€JIEKTPOHHUX PECYpCiB 1 MOCIYr 3HAYHO 3pOoCTatoTh. Ilopsiy i3 LMM BUHUKAE
notpeda 3a0e3NmedeHHs SIKOCTI HUX PECypciB 1 MOCHIYT, 30KpeMa IUIIXOM
crannaptuzanii. OCHOBHUM 3aBJaHHSIM MIXXHAPOJHOI CTaHIapTh3alii y chepi
XMapHHUX OOYHCIICHb € CTBOPEHHS CepeloBHUINa, sKe 3abe3neunsio O JocTyn
CIOXMBAYiB JI0 MOCIYT y OyJb-IKOMY PErioHi CBITY, HE3aJEKHO Bif 3ac00iB 1
TEXHOJIOTiH, $IKi BOHHM BHKOPHCTOBYIOTH, TaKUM YHHOM 3a0e3Medyloun
MIATIPYHTS JUIS ITOAAJIIIOT0 PO3BUTKY BIAKPUTOI OCBITH. HacTymHUM KpoKoM
Ma€e CTaTd po3pOOJIEHHS AayTECHTUYHUX JAEPKaBHUX CTaHAApTiB, IO
BH3HAYaTHMYyTh OCHOBHI BHMOru no IT, 30kpemMa XMapHHX TEXHOJOTIH,
CIIYTYBaTUMYTh TaPAHTOM iX O€3MEYHOCTI JIIsi BHKOPUCTAHHS B OCBITHIX LIJISX.
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Yu. G. Nosenko. International standards in the sphere of cloud
computing

Abstract. The purpose is to determine the initiatives of international
standardization in the sphere of cloud computing. The implementation of
technologies based on the concept of cloud computing in various fields,
particularly in education, may contribute to the modernization of education in
general, the transition to a new level, for the further development on the
principles of openness and accessibility. Along with this there is a need for
development of appropriate mechanisms to ensure quality of cloud resources
and services, their compliance with a number of technical, technological,
psychological, pedagogical, ergonomic and other requirements. In this context,
the initiatives of the Joint Technical Committee of the International
Organization for Standardization (ISO) and International Electrotechnical
Commission (IEC), which now has developed standards that define
terminology and typical architecture of cloud computing, is significant.
Objectives. to outline the importance of cloud computing for the educational
sector; to justify the feasibility of cloud computing standardization; to consider
the first international initiatives in this area. Object: standardization in IT
sphere. Subject: international experience of standardization in the sphere of
cloud computing. Methods: analysis of the literature, web-resources, regulative
documents. Conclusions: for the development of the open and accessible
educational environment it is necessary to introduce technologies that would
remotely operate all the necessary data. These capabilities are provided by
technology based on the concept of cloud computing. With the development of
cloud computing technology the functionality of electronic resources and
services have significantly increased. Along with this there is a need to ensure
the quality of these resources and services, including through standardization.
The main objective of international standardization in the field of cloud
computing is to create an environment that would provide consumers by access
to services in any region of the world, regardless of the tools and technologies
they use, thus providing a basis for further development of open education. The
next step is to develop authentic state standards that define basic requirements
for IT, including cloud technologies that would serve as a guarantor of their
safety use for educational purposes.
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Po3BHTOK cydacHOTO CycHiibcTBa HaOyBae OiNbII SCKPaBHX O3HAK
IHTepHAIIOHAILHOCTI, TJ100ali30BaHOCTI, KOHKYPEHTHOCTi, 3YMOBIIOIOYH
norpedy KOMILJIEKCHOI MOJEpHi3alii MpakTHYHO YCIX Tramy3edl JroAChKOl
KUTTEAISUTBHOCTI: €KOHOMIKH, BUPOOHUIITBA, HayKH, OCBiTH ToIo. [lIupoke
MOBCIOJIHE BIPOBaKeHHs iH(opmariiaux TexHomoriit (IT), ix iHTerpais B
yci chepu OyTTs BUABWIO poib 1T sk YMHHUKIB 1 JDKEpEN IUX NePETBOPEHb,
3YMOBHJIO TIEpeXi A0 iHPOpMaLIHHOTO CYCIiIbCTBA.

Bukopucranas IT i pisHEx ciepax IisUTBHOCTI, 30KpeMa B OCBITHIH
(HaBYAIBHO-BUXOBHOMY IIPOIIECi, YMpPAaBIiHHI Ta MOHITOPHHTY, HAyKOBO-
MEeAAroTiYHUX JOCTIKEHHSIX, OOMiIHY TeJaroriyHiuM JOCBIIOM Ta iH.) MOXe
CHPUSATH MOAEPHI3aLlil OCBITH B iJIoMYy, 1 mepexo Iy Ha SKiCHO HOBUH piBEHb.

Jis pO3BHUTKY OCBITHBOTO CEPEIIOBHINA HAa 3acagaxX BIIKPHUTOCTI W
JOCTYIHOCTI, IO € BHU3HAYAJbHUMH MPHHLUNAMH Cy4acHOi OCBITHBOT
napagurMy, HEOOXiJHEe BIPOBAKCHHS TEXHOJIOTIH, IO JO3BOIMIN O
BiZIAJICHO OMepyBaTH yciMa HEOOXIMHUMH JaHUMH: IyOJiKaIlisMHu,
JOKYMEHTALIEI0, TUIAKTHIHUMHE W METOMUYHHMHU HAIPAIIOBAaHHSIMH TOIIO,
HAJal0uu 70 HUX 3arajibHUN JOCTYI, MOXIIUBICTh CHIIBHOTO BUKOPUCTAHHS
Ta/4u penaryBanHs, oOMiHy. Taki MOKIIMBOCTI HaJJat0Th TEXHOJIOTIi HA OCHOBI
KOHILIEMNLii XMapHUX 004HCIIEHb.

3a Bu3Ha4YeHHSAM HamioHanIbHOTO iHCTHUTYTY CTaHAAPTIB Ta TEXHOJOTIH
CIIA (National Institute of Standards and Technologies (NIST)), xmapsi
O0YHCIIEHHST € MOJEJUII0, [0 YMOJJIUBIIOE IIOBCIOMHHH, TOBCSIKYACHHH,
3pYYHUH 1 MBUAKUN JOCTYI 10 OOUUCITIOBAIIBHUX PeCypCiB (MEpexk, cepBepis,
06a3 maHUX, JOJATKiB, CEpBICiB), SKWH HAMAETBCS KOPHUCTyBadaMm 3
MIHIMAJIBHAMH YIPABITHCHKUMU 3YCHWIIISIMHA Ta HEOOXITHICTIO 3BEPHEHHS JI0
nocravyajgbHuKa nociyr [6]. [IpukiiagoM MMPOKOJOCTYITHUX XMapHUX CEPBICIB
€ €JEeKTPOHHA TIOINTa, B SIKiM maHi 30epirafoThCs Ha BIIAJICHUX CEepBepax,
HAJIAI09{ JI0 HUX JOCTYI KOPHCTYBady Y OyIb-sSKUi 3pydHHHA U HHOTO Yac,
30yAb-SIKOTO IPUCTPOIO (TIEPCOHATEHOTO KOMIT I0TEpPa, IUIAHIIEeTa, MOOLIBHOTO
TenedoHy Toio).

I3 pO3BHUTKOM TEXHOJIOTIH XMapHHUX OOYHUCIIEHb (DYHKIIOHATBHICTD
€JIGKTPOHHUX PECYPCiB 1 MOCIYT 3HaYHO 3pOCTaroTh. [lopsaa i3 LUM BUHHUKAE
norpeba po3poOJIeHHS BIANOBITHUX MEXaHI3MIB 3a0€3MeUYeHHs SKOCTI IMX
pecypciB 1 mociyr, X BiJIOBITHOCTI HU3I TEXHIYHHX, TEXHOJOTIUYHUX,
MICHXOJIOTO-TIEIar OTIYHNX, €PrOHOMIYHHX Ta IHIINX BUMOT.

EdexTuBHIM 3ac000M ympaBmiHHS sIKicTIO, B ToMy uucii B cepi IT, €
CTaHNAPTHU3Allis, sIKa BKJIFOYAE KOMIUIEKC HOPM, MPaBUJ 1 BUMOT JIO SKOCTI
nmpoAyKiii. Po3po0ieHHs i MPUIHATTSA MIXKHAPOAHUX cTaHAapTiB y chepi IT 3
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METOI0 3a0e3MedeHHs] IX SKOCTi, € HEBI'€MHOI0 CKJIaJOBOIO IIPOIECY
po30ymoBH  IHQOPMALIKHOTO  CYCHIIbCTBA.  YTNPOBA/DKCHHS  SKICHUX,
BIIKPUTHX, (PYHKIIOHAIEHO CYMICHUX 1 3yMOBIICHHX MOIUTOM CTaHIAPTIB, Y
SKAX BPaxOBaHO BHMOTHM il MOTpeOM YCiX 3aliKaBICHHUX CTOpiH, Hapasi €
KIIOYOBHM  CIIEMEHTOM  PO3BUTKY 1  TOMHpeHHS  iH(opMaIiiiHo-
KOMYHIKaliMHUX TEXHOJOTiH, pauioHami3auii BUTpaT Ha iX pPO3pOOKy i
BJOCKOHAJIGHHS, M0 OCOOJIMBO AakKTyaJbHO JUIi KpaiH 3 IepexiJHOIo
eKoHoMikoMo [1; 2; 3].

Hapasi BmpoBamkeHHs XMapHIX TEXHOJIOTI TOB’si3aHE 3 HHU3KOIO
TEPEMIKOJL, B IIEPNTY EPry N0 ’S13aHKX 3 BIJICYTHICTIO YHI(IKOBaHHUX MMiIXO/IB,
BHMOT, 30KpeMa TIOB’s3aHUX 3 CyMICHICTIO. PHHOK TipoBaiimepiB, sKi
MPOTIOHYIOTh XMapoO OPIEHTOBaHI IOCIYTH, 3HAYHO PO3MIMPUBCS B OCTAaHHI
POKH, IO MPHU3BEIO [0 PO3POOJIEHHS 3HAYHOTO CIIEKTPY HOBUX IOCHYT,
MporpamMHuX A0AaTKiB, miuardopm. JIOCHUTh 4YacTO BHUSBISETHCSA CKIAIHUM
00patH 3 IIbOT0 PI3HOMAHITTS caMe Ti 3ac00H, IO BiNOBIAIOTh OYiKYBaAHOMY
PIBHIO SIKOCTI.

VY 3B’S13Ky 3 IIUM, 3HAKOBOIO € JIISTbHICTh CIUJIBHOTO TEXHIYHOTO KOMITETY
MixHapoaHoi opranizamii 31 cranmaptusanii  (ISO) ta MixHapogHOT
enektporexHiunoi komicii (IEC) — JTC 1 / SC 38 [4]. Jo ocHOBHHX 3aaadu
I[BOT'0 KOMITETY HAJISKUTh PO3POOIICHHS, MATPHUMKA i MOMIKUPEHHS CTaHIapTiB
y ramy3i IKT, HeoOXimHMX CBITOBOMY pWHKY MJIsI Y3TOJKCHHS BHMOT
BHUPOOHUKIB 1 COXKHMBAYiB 32 Pi3HUMH MapaMeTpamu: po3BuTok cucteM IT ta
3ac00iB X po3poOKHU; Pe3yNbTAaTUBHICTh 1 SKICTh HMPOAYKTIB 1 cuctem IT;
6e3mneka cucreM IT Ta iHpopMariitHuX pecypciB; MOPTATUBHICTH MPUKIAIHOTO
nmporpamMHoro 3abe3nedyeHHs; yHi(ikaiis iIHCTPYMEHTIB 1 3ac00iB pO3pO0KH;
y3rojukeHHsT IT-clIOBHMKA; eprOHOMIYHICTH JU3aiHy KOPHCTYBAIbKHX
iHTEpdeliciB TomIo.

Jo BaxnuBux 3100yTKiB TexHiuHOTO KoMiteTy JTC 1/ SC 38 Hanexuth
pO3poOKa BOX MIKHAPOJIHUX CTaHIAPTIB y cdepi XMapHUX OOYHCICHb, a
came:

—ISO/IEC 17788 — XMapHi 004YHCIeHHS. — 3aralbHUH OTJISA Ta CIIOBHHK
tepminiB (Cloud computing — Overview and vocabulary). Ctanmapt MiCTHTb
BU3HAUCHHS OCHOBHMX IIOHSTH B cdepi XMapHUX O0OYHCIEHb, Yy T. 4.
pO3’SICHEHHS TaKMX KAaTeropii, SK «IporpamHe 3a0e3ledeHHs SK CepBicy
(Software as a Service (SaaS)), «mnatdopma sik cepsic» (Platform as a Service
(PaaS)) Ta «inpactpykrypa sk cepsic» (Infrastructure as a Service (laaS)).
OKpiM [IbOTO, BU3HAYEHO TEPMIHOJIOTIIO JIJISl MOJICIICH PO3TOPTaHHS «XMapw,
TaKHX K «IIyOJIiYHa» 1 «IIpHBaTHA XMapay. Jlanuil ctanmapt y OUIbIIiid Mipi
BH3HAYAE BUMOTH TEXHIYHOTO MOPSIIIKY.

—ISO / IEC 17789 — Xwmapni oOuucieHHs. — ETanoHHa apxiTekTypa
(Cloud computing — Reference architecture). Ctanmapt BU3HAYa€E €TaJIOHHY
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apxiTeKTypy XMapHUX OOYHMCIICHb, ii (YHKIIOHATBHI KOMIIOHEHTH Ta
B3a€EMO3B’SI3KM MK HUMH; MICTUTh CXEMH I OIMCH IIUX B3a€MO3B’s3KiB [4].

CHiibHUMHU 3yCHJUIAMU NPOBIAHUX eKcnepTiB 3 moHax 30 kpaiH cBiTy, sKi
JONMy4YUJIUCs 10 poOOTH HaJ craHaapTamu, OyJo po3poliieHo 0a30By
TEPMIHOJIOTIIO Ta TUTIOBY apXITEKTYPY VIS IIbOTO NiepcrieKTHBHOTO cextopa IT.
Sk 3aznauae JI. lowu (D. Deutsch), romgosa texuiuydHoro komitery JTC 1 /
SC38: xmapHi 0OYMCIEHHS YOCOOMIOIOTH 3pYyLICHHS B HapajurMi
BIIpoBaLKeHHs [T-MOXIHMBOCTEH AT KOPUCTYBAUiB, M0 MATUMYTh 3HAYHUH
BILIMB Ha MailOyTHI npoayktu, cuctemu i cepsicu IT. Li mepuri MixHapoaHi
CTaHAApPTH y cdepi XMapHUX oOdMClIeHb 3a0e3neuars MinHUI 0asuc ams
HACTYITHUX IOKOJIHb CTAaHAAPTIB, MOTpeda B SIKMUX 3pocTaTuMe [S].

[TinTBepKeHHSM Ii€T IyMKH € TOH (akT, mo TexHigaui komitetr JTC 1/
SC 38 Bke iHIiIiIOBaB HU3KY MPOEKTIB 3 pPO3POOJIEHHS CTaHAAPTIB IIOJO
yHipiKamii TaKuX acmekTiB, SK Y3TO/KCHHS PIBHS IOCIYT, CYMICHICTB 1
MOPTAaTHBHICTh, TOTIK JaHUX 4Yepe3 pi3HI NPHUCTPOi Ta XMapHi CepBicH,
3a0e3nedeHHs 6e3MeKH XMapo OPiEHTOBAHOTO CEPENOBUILA 1 iH.

3a3HaueHi CTaHAApTH MOXKHA BBaKaTH TEPUIMMHU  IHII[IaTHBaMU
MIDKHApOJHOTO PiBHS, CHPSAMOBAaHUMH Ha YyHiQikamito ¥ yHOPMyBaHHS
MiAXOAIB J0 TPOEKTYBaHHsS, PO3POOJIEHHS W BHUKOPHUCTaHHS TEXHOJOTIH
XMapHUX OOUYUCIICHb.

TakuM 9MHOM, PO3POOICHHS W MPUHHATTS MIKHAPOJHHUX CTAHAAPTIB y
chepi XMapHUX OOYHCIICHb 3 METO0 3a0e3MeUeHHs iX SKOCTI € HeBiJl'EMHOIO
CKIIQJIOBOKO  Tpouecy  po30yaoBW  iHGOpMaLiHHOTO  CYCHiIbCTBA.
YnpoBamKeHHS SIKICHUX, BIIKPUTHX, (PYHKIIOHATBHO CYMICHHX 1 3yMOBJIEHUX
MOMUTOM CTaHAAPTiB, y SKUX BpaxOBaHO BUMOTM # TMOTPeOU ycCix
3alliKaBJIEHUX CTOPiH, Hapa3i € KJIIOYOBUM €JIEMEHTOM PO3BUTKY 1 MOIIUPEHHS
nepcnexktuBHEX [T, parionanmizarii BuTpaT Ha X po3poOKy i BIIOCKOHATIEHHS.

OCHOBHMM 3aBJaHHSIM MDKHApOIHOI cTaHmapTH3amii y chepi XxMapHUX
00YHCIIEHb € CTBOPEHHS CepeIOBHIIA, sIKe 3a0e31e4mIo O OCTYI CII0KHBaviB
JI0 TIOCITTYT y OyJIb-SIKOMY PETiOHI CBITY, HE3AJIEKHO BiJl 3aCO0IB 1 TEXHOJIOTIH,
sIKI BOHM BUKOPHUCTOBYIOTH, TAKMM YHWHOM 3a0€3Me4yloud MiATPYHTS IS
MOJIAJBILIOTO PO3BUTKY BIAKPUTOI OCBITH.

HacTynmHuM KpokoMm Mae cTaTH po3pOoOJIeHHS! ayTeHTHYHUX JIeprKaBHUX
CTaHIAPTIB, MO BU3HAYATUMYTh OCHOBHI BEMorH 10 IT, 30kpema xmapHHX
TEXHOJIOTiH, CIyryBaTUMYTh TapaHTOM iX O€3MeYHOCTI /Ui BUKOPHCTAHHS B
OCBITHIX IIIJIAX.
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