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XepcoOHCHbKHH Aep:KaBHU YHIBEpCUTET, Y KpaiHa

BHUKOPHCTAHHA «XMAPHHX OBYHCJIEHB» Y BHIIIH IIKOJII

s yoockonanenusi npoyecy HABYAHHA MAE CEHC GUKOPUCMOBYBAMU MAKI NOMYICHI
MEeXHONO02I] AK «XMAPHI 0OUUCTIeHHSY, KL, NIOMPUMYIOUU MPAOUYIHI (OPMU HABYAHHS, € HOBUM
emanom po3eUmKy OC8imu ma eKOHOMIYHO GUIOHUM, eQeKmUSHUM i 2SHYUYKUM CHnocobom
3a006071eHHA NOmMped Mux, Xmo HA8YaAemvcs, y 3000ymmi HOBUX 3HAHb. «XMApHi 0OYUCIEHHAY €
OUHAMIYHO MACUMAOOBAHUM CNOCOOOM OOCMYNY 00 308HIULHIX pecypci8 OJis 00UUCTIeHHs ) 8UA0]
cepgicy, wo Haoaemvcs 3a 0onomozoro Inmepuemy, npu yvbomy Kopucmyeayesi He NOMpPIOHI
0COONUBI 3HAHHS NPO THOPACMPYKMYPY «XMaApu» ab0 HABUYKU U000 YAPABIIHHA YIEI «XMAPHONO
MEXHON02IEI0N.

B oaniti cmammi  posensoaromsbcsi HaANPAMKU BUKOPUCMAHHA «XMAPHUX MEXHONO2I»
gukaadavamu Kageopu ingpopmamurku XepcoHCbK020 0epiHca8HO20 YHigepcumemy 0. Ni020mosKu
maubymuix ¢haxisyie. Buxnaoaui Havuacmiuie SUKOPUCIOBYIOMb 3MIWAHY MOOelb XMAPHUX
o0uUCIeHb 2IOpUOH020 MuUny, wWo O00380J8€ BUKOPUCMOBYBAMU OEPICABHI, 2POMAOCHLKI  ma
npueamui pecypcu, 3a0e3neuyiouu muM CaMum OCHOBHI nepesacu w000 iXHb020 PO320PMAHHAL.
Dopmyeanus 3HAHL, BMIHb MA HABUYOK WOO0O0 BUKOPUCMAHHS CYYACHUX Dpecypcis, 30Kkpema i
XMAPHUX MEXHONO02IU, € OOHIEI 3 BANCIUBIUUX CKIAO0BUX NPOGecilinol KOMNemeHMHOCMI SK
Manubdymub020 guumens 3 iHopmMamuky, max i iHdceHepa-npozpamicma, saKi € OOHUMU 3 OCHOBHUX
npeoCcmasHUKI8 6 nepeiKy cneyianicmis no iHghopmMayitiHum mexHoL02IaM.

Knrwowuosi cnosa. Xmapni oouucienns, XxmapHi mexHonozii, XMapHi cepsicu.

3arajbHa NOCTAHOBKA 3aJa4i Ta il aKTyaJbHICTh

Interpaniss y eBponeicbkuil OCBITHIH MpOCTip MOTpeOye BIPOBAKEHHS Yy HaBUAIbHUMN
MpoLec BHUIOi HAaBYAJIbHOI IIKOJIM HOBITHIX METOJIB, IO 3aCHOBaHI Ha BHUKOPHUCTAaHHI
iHpopManiiHuX TexHousorid. IIpo BaXJIMBICTh MOAANBIIOTO PO3BUTKY OCBITH CBITYHUTH YKa3
[Ipesunenta Ykpaiaum Ne926/2010 Bix 30.09.10 «IIpo 3axomu m1om0 3a0e3MedeHHs TPIOPUTETHOTO
PO3BHUTKY OCBITH B YKpaiHi» [1].

OaHUM 3 TOJIOBHHUX 3aBIaHb CUCTEMH OCBITH ChOTOJHI € 3a0e3ledeHHs KOXKHINM JIFOQUHI
BIJIBHOTO Ta BIAKPUTOrO JOCTYIY 10 OTPUMaHHS 3HaHb 3 ypaxyBaHHAM ii moTped, 3/1i0HOCTEN Ta
1HTEpEeCIB.

Jlnis  yIOCKOHAJIEHHSI MpOIlecy HaBYaHHS MAa€ CEHC BHMKOPHCTOBYBAaTHM Taki IOTYXKHI
TEXHOJIOTIi SIK «XMapHi OOYHCICHHS», AKi, MATPUMYIOUN TPAIUIiiHI (GOpMU HAaBYaHHS, € HOBUM
€TarioM PO3BUTKY OCBITH Ta €KOHOMIYHO BHUTIJHMM, €()EeKTUBHUM 1 THYYKMM CIIOCOOOM
3aJJ0BOJICHHS TIOTPEO THX, XTO HABYAETHCS, Y 300YTTI HOBUX 3HaHb. 3a JOMOMOTOI0 BXKE ICHYFOUHX
TEXHOJIOT1H Ta IHCTPYMEHTAPil0 MOKHA, HAMPHUKIIAJ, CTBOPUTH JIOKAJIbHY «OOUYHCIIOBATBHY XMapy»
JUIS HABYAJIbHOTO 3aKJaay, 1100 BUKOPUCTOBYBATH ii peCypcH y BIANOBIIHOCTI 0 Cy4aCHUX BUMOT
OCBITH.

Tak, y miaTpuMKy BUKOPUCTaHHS y HaBYAIBHOMY MPOIIEC] «XMapHHUX TEXHOJIOT1i» CBITYUTH
HaBeJICHA CTATUCTHKA HAMOLTBII BOXKIIMBUX iXHIX sikocTelt (Puc.1) [6].

Buxopucranas «xmapu» Moxke OyTH BHYTpPIIIHIM abo 30BHIIIHIM, IO, HacaMmIiepen,
3aJIeKUTh B Mozeni ii peamizarii. «XMapa» MOKe OXOIUTIOBaTH TEPUTOPIaJbHO pallOHHU, MiCTa,
pErioHH, NMPHUBOJSMYN BCIO 1HPPACTPYKTYPY O OJHOIO CTaHAAPTY, IO € BAXIUBUM IJI CUCTEMU
OCBITH B3araji, Tak sk 3a0e3neuye ii 3pydHe YIpaBIiHHs 1 3MEHIIEHHS BUTPAT Ha 00CIYrOByBaHHS.

© Apxinosa T.J1., 3aitueBa T. B.
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30BHIIIHA «XMapa» Ma€ OUTbIIE TepeBar, OCKUIbKA CUCTEMa OCBITH Y TaKUi CHOCiO 3MEHITye
KalliTaJIbHI Ta eKCIUTyaTaliiHi BUTPATH, a CEPBICH MOXXYTh OyTH MacIITaOOBaHi y 3aJIeXKHOCTI BiJ
noTped B HUX, 110 [OB’sI3aHE 3 CE30HHICTIO B HABYAHHI.

KoHnneriiss «xmapu» € OJHI€I0O 3 TeM JJs HAW4YacTIIOro oOroBopeHHs. BoHa Mae
MPUXWIBHHUKIB Ta MPOTHUBHHKIB. SIK ¥ 1HII HOBI 1/1€1, TEXHOJOTII «XMapHUX OOYHUCIICHB)» BHOCSITH
CYTTEBI 3MiHHM y MpOIEC HaBYaHHS Oynab-fKOI AMCLMIUIIHHU, 3a0e3Meuyloud onTuMizaliio 300py,
30epexeHHs, MOIIYKY, OIpaIfOBaHHs Ta MpeACTaBICHHS 1HPOpMAIlii, IpU OMY HE MOTPEOYyIOUH
BHECEHHS 3MiH JI0 HABYAJIbHUX IUIAHIB 3aKJIJiB OCBITH.

Macwrabyenicts 69%

Bucoka gocTyrmicts

CTHIKICTE V BIAMOE AX
0% 10% 20% 30% 40% 50% 60% 70% 80%

Puc.1. /[liaepama sikocmeti HaguanbHux mexnono2iu

CporozHi NpakTUYHO HE MOKJIMBO 3’SICYBAaTH, XTO INEPIIUM CTaB 300pakyBaTH Ha CXemax
xmapi. Ilpore 1 imes mpuxuiacs, crana HEeBil'€MHOK YaCTUHOIO TEOpii 1 MPaKTHKH «XMapHUX
TEXHOJIOTii» 3aBsiku npodecopy Pamuara [lo Yemnana (Ramnath K. Chellappa) 3 6i3nec-mikomnu
Goizueta npu YuiBepcureti Emopi (Emory University, Atnanra, JKOpkist), SKUil 3alIpOIIOHYBaB
BB)XAaTH OOYMCIIEHHS €KOHOMIYHHM, a HE TEXHIYHUM SIBUIIEM, HA3BaBIIM €W TUI OOYUCICHb —
Cloud Computing, sike mepekiIagarTh K «XMapHi 00UHCICHHS».

3arajbHe BU3HAYEHHS [[1€] TEXHOJIOTIT BUTIISIAA€ TAKUM YHHOM:

«XMapHi OOYHUCIIEHHS» € JMUHAMIYHO MaciITabOBaHWM CIIOCOOOM JIOCTYIY O 30BHIIIHIX
pecypciB Ut OOUMCIIEHHS y BUTIISA CEPBiCY, IO HAAETHCS 3a IOTIOMOTOI0 [HTepHETY, pH IIbOMY
KOpUCTYBadeBl He MOTPiOHI 0COOIMBI 3HAHHS NPO 1HPPACTPYKTYPY «XMmapu» ab0 HaBUYKU ILI0JI0
YIPaBIiHHSA L€ «XMApHOIO TEXHOJIOTIEIOM.

[IpupoaHo, 1m0 Wi «XMaporo» pPO3yMiloTh Hi IHTepHET, a Take amapaTHE 1 MpPOrpaMHe
3a0e3nedYeHHsl, IKe € HeOOX1THUM JUIsl BUPIIICHHS] KOHKPETHUX 3aBJaHb.

Inei 3 BukopuctanHa «XMapHUX OOYHUCIIEHB» 3ampornoHyBaB y 1960-x BHHaxXiIHUK MOBH
nporpamyBanss Lisp, mpodecop Crendopacekoro yHiBepcutety ko Makkapri. [TosBoro y 1999
pori mepmioi TexHoJjorii, onmu3bkoi g0 chorogennol «Cloud computingy», iroacTBO 3000B’s3aHe
kommanii Salesforce.com. Tomi i 3’sBuBcs mpoaykT «lIporpamHe 3a0e3meueHHS SK CEPBICH
(“Software as a Service”, “SAAS”), ycnix SKOTro CHpsiB HEOOXIIHOCTI MPOBEACHHS TOCIIPKECHb B
rary3i «XMapHUX TEXHOJIOT1i.

Y 2005 p. 6i3nec-pimenHs «Amazon Web Servicesy npuiiHsuia kommanis Amazon.com. Y
2006 p. 6ymu 3ampomonoBani SAAS cepsicu «Google Apps», a mi3Hime - Momeai HaJaHHS
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iatdopmu sik cepsicy (PAAS) “Google App Engine”. Y 2008 p. 3’siBuiacst mpono3uIis Bix
xomnanii Microsoft «Azure Services Platformy.

Takum 4yuHOM, 3aIliKaBUBIIUCH «XMAapHUMU OOUYHCIICHHSIMMY, HAMOUIbIII KOMITaHii y ramys3i
iHpOpMaLiIHHUX TEXHOJOT1H CTBOPHIN UId HUX cratyc Tperna B 2009-2010 pp., i 3a6e3neunnu ix
BHX1Jl HA HOBUH PiBEHb.

Po3B’si3yBaHHS OCHOBHOI podieMu

[TorpeOu cucTemMu OCBITH 3MIHIOIOTH Halll YSABJICHHA INPO OpraHi3alilo HaBYaJIHLHOTO
npouecy. IlepconanpHuil KOMO'IOTep, MO CTaB 3a OCTAaHHI POKM HEBIA'€MHUM  aTpuOyTOM
BHUKOHAHHS OUTBIIIOCTI 3aBJaHb, YaCTO € OE3CHIIUM Tepe]] 3pOCTAI0YMMH BUMOTAMHU IIOA0 TPOIECY
HaBYaHHs. PeanbHUM 1HCTPYMEHTOM IS TOTO, XTO HaBYAETHCS, CTAE MPOTpaMHe 3a0€3MEUCHHS, SKe
npuB’sizaHe o [IK 1 poOuth HOro mnocepeqHUKOM MK KOPHUCTyBaueM Ta KOHKPETHOIO
iH(pOpPMaLIHHOIO CUCTEMOIO.

Ha puHKY KOMI'IOTEpHOT TEXHIKH 3’SIBUJIHCS IMPOLECOPH, SIKUM MpPUTaMaHHI ONTHMajibHa
MOTYXKHICTh Ta JOCUTh HHM3bKa BapTICTh mpouecopa. s moganbmioro 30UIBIICHHS MOTY>KHOCTI
mporecopa MOTpiOHO CKOPHUCTATUCS HETPAAULINHUMU METOJAAMH IHOTro OXOJIOMKYBaHHS, IO €
JOpPOTrOI0 1 CKJIQJHOK TEXHOJOTIYHOI orepamiero. Tomy 1mo0, 30UIBIIMTH TMOTYKHOCTI
O0YHCITIOBAILHOTO IIEHTPY, MOTPiOHO HAPOIIYBaTH KIJIBKICTh HOTO OOYHMCIIOBATLHUX MOJYJIB, HE
30CepeKYIOUNCh Ha MPOAyKTUBHOCTI. Came y Takwii croci® BigOyBcs mepexil CHnoyarky o0
0araTonpolecopHuX, a I3Hile — 0 OaraTosaepHUX OOUYMCITIOBAIBHMX CHUCTeM. ChOTOIHI BXKE
ICHYIOTH 0araTonporecopHi CUCTEMH, MO (YHKIIIOHYIOTH OUIBIIE, HIXK 3 YOTHpPMa IPOIecopamu i
HaBITh CKOHCTPYHOBaHI 1 BUTOTOBIIEHI MPOIECOPH, IO MAIOTh BICIM 1 Olibllle €KBIBaJIEHTHUX 32
MPOAYKTHBHICTIO siiep. Y 3B’SI3KY 3 MM 3POCTA€ YUCIO CIOTIB, NPU3HAYECHUX IS TiAKIIOYCHHS
MOJIyJIiB ONIEPATUBHOI aM'sITi, 1l MICTKOCTI Ta MIBUIKOII.

3pocTarouy KUIbKICTh OOUMCITIOBAIBHUX MOJYJIIB B OOUMCIIIOBAIBHOMY LEHTpP1 MPU3BOJAUTH
70 Teperisiay MiIXOAIB IIOJ0 PO3MILIEHHS HOro cepBepiB, MOTpedi y BEIMKUX MaTepialbHUX
3aTpaTax Ha OIpallloBaHHS JIaHUX, iX OOCIyroByBaHHI 1 3a0€3M€UEHH1 €JIEKTPOKUBIECHHSIM.

BHacnijok 1poro ayxe NepcrneKTUBHUMH € «XMapHi 00YMCICHHS», CKOPUCTABLIMCH SIKUMHU
TOW, XTO HABYAETHCS, OTPUMYE JOCTYN [0 BIACHHX JaHUX, ajieé HE YIpaBiisie HUMH Ta HE
3aMUCIIIOETHCS TPO iX IHPPACTPYKTYPY, ONEpaliiiHy CUCTEMY Ta HpOrpamMHe 3a0e3MeUeHHS.

He MOXHa CTOSITH OCTOPOHB Ta CIOCTEPIraTH 3a PO3BUTKOM IMPOTPECHBHHUX TEXHOJOTIMH.
ToMy moTpiGHO y BUIIIH KO, OAHUM 13 3aBJIaHb SIKOI € MIPUBYAHHS 10 BUKOPUCTAHHS HAUOLIbII
MEPCIEeKTUBHUX 1/1eH, 03HaOMIIIOBaTH MalOyTHIX ()axiBIiB 3 HOBITHIMU TEXHOJOTISIMHU, A0 SIKUX
HaJIeXKaTh OOUYMCIIEHHS Y «XMapi».

[TounHarouu poOOTY 3 BUKOPUCTAHHIM IIMX TEXHOJIOT1H, HacaMmIiepes, MoTpiOHO po3’ ICHUTH
CTY/IEHTaM, IIO CEpBICH «XMapHHUX OOYHMCIIEHb)» B 3arajbHOMY BHIJKYy € OHJIAiH-10/JaTKaMH,
JOCTYII 10 SIKMX 3MIIACHIOETHCS 13 3BHYAHOTO Opay3epa. Hemae pi3HuIN, 1m0 came Xode AiCTaTH
KOPUCTYBay — SIKYCh Irpaliky abo creniani3oBaHuil 101aTOK I HAYKOBUX JOCITIKEHb. AJITOPUTM
3aJIMIIAETECS THM CAMHM — HE BOJIOAIFOYM KOMITHOTEPOM BHCOKOI MPOAYKTHBHOCTI JJISI 3aITyCKy
crnenn(piyHOro MporpamMHoro 3acoly, HOMy JOCHUTH 3BEpHYTHCS JO BiJIMOBIIHOTO MpoBaiaepa i
CIUTATUTH TOCIYTYy. 3BUYAHO, Kpalie ojepkaTd ii abCcoimroTHO 0e30IUIaTHO, HeXal HaBITh IS
IIBOTO JIOBEAETHCS, HAIIPUKIIA/L, TIEPETIISIHYTH PeKJIaMy BiJ] CIIOHCOPIB TOLIO.

KoHuenTyaiabHO TEXHOJIOTIIO «XMAapHUX OOYHCIEHb» JUISITh HAa HAJaHHS 1HQPACTPYKTYpH
sk cepsicy — IAAS (Infrastructure as a service), mmardopmu sik cepsicy - PAAS (Platform as a
service), abo mporpamHoro 3abesmnedenHs y Burisidi cepsicy — SAAS (Software as a service), a
TaKOX II[e ACIKUX 1HTEPHET-TEXHOJIOTIH /IS BiIJAIEHUX OOUNCIICHb.

Mopenb ompalffoBaHHs JaHHX, 1€ € JOCTYI JO0 OOYHCIIOBAILHUX PECYpPCiB, 300paKyIOTh Y
BUTJISAL XMapH (puc.2).

J151g TOrO, XTO BUKOPUCTOBYE MOKIIMBOCTI XMapH, 30BCIM HEBaXJIMBO, 110 € Ta MPUXOBAHE B
Hill. ['0JIOBHE — 1Ie 3amUT 0 XMapH, KUK MOBUHEH NMOBEPHYTHCS BUKOHAaHMM. TOMY HEBaXIHUBO,
KWW caMme Oyzie TTOCJIaHO 3aluT — MPOJIEMOHCTPYBATH CAalT a00 BIKHO (popmu 1l 3aIIOBHEHHS, 200
3asBKY Ha [TOKa3 BiZIeo poJMKa. 3HAYCHHS Ma€ JIMIIE Te, 00 Y «XMapi» Oynu BUKOHaHI Bl il Ta
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BHACHIIOK I[LOTO KOPHCTYBa4 OTPUMaB HEOOXIMHUU pe3ylbTaT, Oa)KaHO SKOMOTa IIBHIIIC 3
HaWMEHIIMMH BUTPATaMH, & KpaIle 3a BCE — OE3KOMITOBHO Ta MUTTEBO.

B ACROBAT COM

Son Cowd Compute Unility
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Puc 2. Obuucnosanvui pecypu y xmapi

CTyneHTH MOBUHHI 3pO3yMITH, IO «XMapHI OOYMCIEHHS» € MOJEIUII0 3PYYHOIO JOCTYIY,
K1 TIOETHYIOTh CEPBEPH, MEPEXi, TOJATKH Ta 1HIII CKJIAJOB1 Ul OMpalfoBaHHs JaHuX. L{to Mmoaens
BIJIpI3HS€ T€, 110 KOPUCTyBau HE MOTpeOye BIIACHUX PECYPCiB, a MIAKIIOYAETHCS O «XMaph»
onepauiiHUX cucTeM abo MporpaMHHUX cepBiciB. TyT TEpMiH «XMapa» BUKOPUCTOBYIOTH SIK
Metadopy.

Jns Toro, mo0® NpaBWIBHO BXXKUBAaTH TEPMiHH, SKI BUKOPUCTOBYIOTHCA Yy «XMapHHX
OO0YHCIIEHHAX», MOTPIOHO BU3HAYUTHUCA Yy 11 MOHATTSX. PO3riIsiHEMO OCHOBHI TEpPMIHU Ta MOHSATTS
OOYHCIIEHD y «XMapi».

V Bikineii HABOJUTHCS TaKe BU3HAUYEHHS «XMApPHHUX OOUYNCIICHBY:

«XmapHni o6uncienss» (anri. cloud computing) - e TexHONOTiS PO3NOALTY ONpAIFOBAHHS
JaHUX, B SIKIH KOMIT IOTEPHI PecypcH 1 HOTYKHOCTI Ha/laloThCs KOPUCTyBady sik [HTepHeT-cepBic.

«XMapHU# cepBic» — L1e 0COOIMBa KIIIEHT-CEpBepHAa TEXHOJIOrIs, 1e MOTpiOH1 it poOOTH
pecypcu KOpHCTyBad CIpUHMae SIK BIpTyaJbHHHA CepBEp, MO0 YMOKJIHMBIIOE JUISI HHOTO JOCHTH
MPOCTE CHOXHUBAHHS PECYPCIB Ta 3MiHY iXHIX 00’ €MiB.

Takum gyrHOM, «XMapHUMH CHCTEMAMM» € CHCTEMH, [0 XapaKTePU3YIOTHCS:

—  OTPUMAaHHSIM BIpTYaJIbHUX PECYpPCiB KOPUCTYBAUEM 32 MEPIIOI0 BUMOTOIO;

—  THYYKICTIO 1 IPOCTOTOI0 OTPUMAaHHS PECYPCiB KOPUCTYBA4YEM JJIsl BUPILIICHHS 3aB/aHb;

—  JIETKICTIO 3MiHU MOTY)XHOCTI CUCTEMH, 1i K 30UIbIICHHS, TaK 1 3SMEHIICHHS;

—  PI3HOMaHITHICTIO CIIOCO0IB HAJaBaHHS PECYPCIB JIJIsl OOUMCICHHS 1 HOCIYT KOPUCTYBady;

—  SIKICTIO TOCIIYT, SIK1 HaJal0ThCs 3aBSKHA aBTOMAaTUYHOMY NIEPEpO3MOALTY BHYTPIIIHIX
pecypciB.

Jlani HeoOXiIHO BUSHAYUTHUCS, SIKUM YHHOM KJIACU(IKYIOTh «XMapHi O0UHCICHHS.

Ha choroHi BHOKpEMITIOIOTh TaKi TPU THUIH OOUYHUCIICHB Y «XMapiy»:
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— iHdpactpykTypa sik nocayra (Infrastructure as a Service, IAAS), sika moennye BipTyaibHi
cepBepa, Mepexi, mporpamu i 3aco0u 30epiraHHs, IO MOTPiOHI A7 POOOTH LEHTPY
OIpalfOBaHHA JaHWX. KopucTyBad MOXeE IOBHICTIO BCTAHOBIIOBATH CBOE IPOTPaMHE
3a0e3nedeHHs], YIpaBIsaTH ONEPaliifHOI0 CHCTEMOIO, 3’ €IHAHHAMH y MEpEeXi, CXOBUIIAMHU
JTAHHX;

— miardopma sik nociyra (Platform as a Service, PAAS), mo o0'eqHye rpymny BipTyalbHHX
CepBepiB, Jie KOPUCTYBadi 3aIlyCKAIOTh JIOJIATKH, IIPU IbOMY HE BHUTPAYalO4M TPOIIi Ta 4ac
Ha MIATPUMKY ONEpPAliMHUX CHUCTEM, HIIMX OOYUCITIOBAIIBHHUX PECYpCiB Ta 3a0e3meueHHs
30aJIaHCOBAaHOCTI HaBaHTaXeHHs. KopucTyBau HE MOXKE YIPaBISATH IUIATPOPMOIO 1
XMapHOI 1H(QPACTPYKTYypOIO, ajleé MOXXE€ CTBOPIOBATH, TECTYBaTH 1 BHUKOHYBAaTH CBOi
JOJIATKH Ha TIaTGOopMi, 1110 HOMY HaJIaHO;

— mporpamHe 3abesmneueHHs sk mociyra (Software as a Service, SAAS) — HalOLIbII
nomynsipHa ¢popMa 0O0YUCIEHHS B «XMapi», 0 TiATpUMYE Bei PyHKIIT T0AaTKIB, TOCTYI
10 AKX 3fiicHioeThes 3aBasku Web-Opaysepy. KopucryBau He MOXe KOHTPOJIOBATH
BHYTPIIIHI CHCTEMH TPOBaii/iepa, e BUHATKOM MOXXE OyTH JIMIIC YIPABIIHHS OCTYIIOM
JI0 CEpBiCY.

OxapakTepr3yBaBIIN XapaKTCPUCTUKH «XMapPHOT CUCTEMMU» 1 THUIH TOCIIYT, [0 BOHA HAJIaE,
NOTPiOHO 3YNMHHUTHUCS HA KJacax MOJIEJIEH BOJIOIIHHS XMapOIo:

— Public Cloud - ITy6iuHa xmMapa, SIKy CTBOPEHO OJHHUM 3 MPOBAiIEPIB 1 1110 MPOJIAE MOCITYTH
yepe3 [HTepHeT, e 1 iHPpacTpyKTypa AOCTYITHA BCIM, XTO 32 Hel CIUIATHB.

—  Private Cloud - ITpuBaTHa xMapa — XMapHa CHCTeMa, IPU3HAYCHA I OJHi€T opraHizartii.

— Hybrid Cloud - 3wmimana xmapa — ogHa xmapHa cuctema ( MpuBaTHa abo 3arajibHa),
IHTErpoBaHa 3 1HIIIOK XMapHOI CUCTEMOIO ( MPUBATHOO a00 3araiabHOI0).

HactymauM eTarnom y NOSICHEHHI 3MICTY «XMapHHUX OOYHCIIEHB) € XapaKTePUCTUKA BEITUKHX
npoBaiiiepiB, 10 HAAIOTh CEPBICH IS «XMAPHUX OOUMCIECHbY, 10 SIKUX HAJIEXKATh!

Azure Services Platform — no3Bonse 30epiraTi gaHi i BHKOHYBaTH BeO-I0JaTKU Ha
BiimaneHin «Xmapi».

Amazon Web Services — cepBicu sl BUKOHaHHSI MaclITaOOBaHUX JOJATKIB, 30epiraHHs
iHpopMmanii Ha BifJaJieHHX cepBepax KoMmmaHii Amazon, siki 3a0e3NnedyroThCsl yciMa MOJENSIMHU
SAAS, IAAS i PAAS.

Google Apps Engine — cepegic, 1110 3HaXOAUTHLCS y cTaii myOaidHOrO TecTyBaHHs. J[omaTok
B «XMapi» BUKOHYEThCS Ha BIpTyaJibHUX cepBepax. CroyaTKy MOXHa O€3KOIITOBHO 3pOOUTH 5
MIJIBHOHIB MEPETTSAAIB Ha MiCSIIb, a MICHS IBOTO - 32 KOJKHE HACTYMHE Oy/ie CTITyBaTHCS IUIATHS.

Salesforce.com — onun 3 HalOLIBIINX MPOBaiiaePiB, M0 Hagae nmepeBaxkHo SAAS i PAAS.
Hapnatoun momicsiuHy mMiJOUCKY, KOMIIaHig TO3ULIOHYye cebe SK MpoBaifiep HOBOIO THUITY
yIpaBiHHS B3a€EMOBITHOCHH 3 KiieHTamHu. Lleit cepBic mepeknaaenuil Ha 16 MOB 1 Mae Oiblie,
HK 1,5 MIH. TIAIACYHKIB.

Tak K TOHATTS «XMapHUX» TEXHOJIOTIH» € JOCUTh CKJIATHHUM, IMOTPIOHO TAaKOXX HABUUTH
CTY/ICHTIB PO3PI3HATU TakKi MOHATTA, K «AyTcopcuHI» Ta «BipTyamizamis» Big «XMapHHUX
OO0YHCIIEHBY.

«AyTCOPCUHI» B MEPEKIIal 3 aHINMIHChKOT 03HaUYa€e BUKOPUCTAHHS 30BHIILIHIX PECypCiB, 110
o0CyroBye sKach oOpraizamiss Ta 3abe3nmedye JOCTynm 10 €IuHOi 0a3um  JaHux abo
00YHCITIOBAIEHOTO LIEHTPY.

«Bipryamnizaris» BiAIUISE JOTIYHY CKIIAZIOBY ce€pBepa BiJl HOro anmapaTHOI YaCTHUHH, 10 CTa€
BOXJIUBUM MpH (i3WYHIA TOJOMII OJHOTO CepBepa Ta BUKOPUCTAHHI BIPTyalbHOI MAlIMHHU Ha
THIIIOMY cepBepi 3 METOI0 YHUKHEHHS TIPOCTOIB y POOOTI.

3py4HICTh OOYHCICHb y «XMapi» IOJIAra€ B TOMY, IIO0 BOHA MO)Xe OyTH OpraHi3oBaHa
0e31ocepeIHhO B OKPEMOMY HaBYAIBHOMY 3aKJjaji, 1€ CTYACHTH 1 iXHI BUKJIa/1auyl BUKOPUCTOBYIOTh
HEOOXiH1 U1t poOOTH cepBicH Oe3 3alydyaHHs MOCTYT 1HIINX OpraHi3ariii.

«XMapHi» CepBICH peali3ylThCsA SK 3a JOMOMOrol BipTyamizaiii, Tak 1 0e3 Hel.
Bipryanizamis mpu 1[bOMy Hajga€ TakKi iCTOTHI TMepeBard, SK KOHCOJIAAIis CepBEpiB, ITiBHUILECHHS
JOCTYITHOCTI 1 CTIHKOCTI i1 1H(pacTpyKTypH.
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[Ilo6 yHUKHYTHM IUTyTaHWHHM MiJ 4Yac 37iiiCHEHHS BHOOpPY THIY OOYHCIEHb, MOTPiOHO
BU3HAYHUTHUCSH, AKi 3 03HAK HE € XapaKTEPHUM JJISl «XMAPHUX OOUUCIICHbY:

ITo-nepuie, 1e aBTOHOMHICTb OOYMCIEHb, KOJIM KOPUCTYBady MOTPIOHMH NOTYXHUH
KOMIT'IOTEp 1 cydacHe mporpamHe 3abesnedeHHs. BiH cmiadye BapTiCTh eleKTpoeHeprii Ta,
3aTpavyaroyd OCOOMCTHH 4ac, afanTye IuatgopMy 0 BIACHUX MOTPEO 1 BUKOHYE 1HCTAJAIIIO Ta
HACTPOIOBAHHS MPOTPaMHUX 3ac00iB, MICIs YOro MOYMHAE POOOTY, 30epiraroun ii pe3ynpraTu Ha
BJIACHUX JIOKAJIbHUX pecypcax.

[To-apyre, 1ie Tak 3BaHi "KoMyHaabHI oOumcaenns" (utility computing), komu y tpetix ocib
3aMOBJISIFOTBCS TIOCJIYTH 3 BHUKOHAHHS CKJIAJHUX PO3PAaXyHKIB a00 30epiraHHs BEJIHUKHX 00'€eMiB
iHpopmanii. Omnaty 3a II0 MOCIYry MOXHA HOPIBHATH 3 IUIATOIO 332 KOMYHaJIbHI MOCIYTH 3a
(hakTOM BUKOHAHOI pOOOTH.

[To-Tpere, 1e KOJEKTUBHICTH ab0 posmoniieHicTs obuucienb (grid computing) — komnu
BEIMKE OOYMCIIOBAlIbHE 3aBJaHHA PO3NOAUISETHCA I BUKOHAHHSA MDK  JEKUIbBKOMa
KOMIT'IOTEpaMH, 00’ €IHAHUMH B €JIMHY MEPEKY.

Ha npakTuii Hemae 4iTKoi MeXi MiXK BCIMa ITUMHU TUIIaMH oO4ucieHb. ChOTOJIHI «XMapHi
CHCTEMH» ICHYIOTh Ha 0a3i Mojeieil pO3MOAUICHUX OOYMCICHb 3a MPUHIUIIOM OIUIATH
KOMYHQJIBHUX IUIaTeXiB a00 aBTOHOMHHUX CHCTEM, NpPU IbOMY iX IO€IHAaHHSI MOXYTb OyTH
HapI3HOMaHITHIIIMMHU.

[Ipu BCOMY 1ILOMY MaillOyTHE «XMapHHMX OOYHUCIIEHb)» € OUIbLI MEepPCHEeKTUBHUM, HIXK
KOMYHQJIBHUX 1 PO3MOAUIEHUX cHUCTeM. /o TOro >k BaXIUBUM € T€, IO HE KOKHHUH «XMapHUI»
CepBIC BHMMAara€ BEJIUKUX HOTYKHOCTEH i1 OOYMCIIEHHS 3 €IMHOI 1H(PPACTPYKTYpOIO, LIO
yIpaBJisie, ad0 MEHTpaTi3aIier0 00OPOOKH TUIATEKIB.

«XMapHi» CepBiCH Ta caMi «XMapu» iICHYIOTh Bike€ J1aBHO. Lle BITHOCUTBCS 10 €IEKTPOHHOL
TMIOIITH 1 OHJIAH-CEePBICIB 11010 30epiranHs ¢oTorpadiii Ta MPOCTYXOBYBAHHS MY3UKH.

Tak, BcraHoBieHHs nporpaMHux mnpoayktiB MS Office BigOyBaeTbcst Ha KOXHHI
KOMIT'IOTEp OKpEeMO, MPUYOMY Ha KOXKEH 13 HHUX MOTPIOHO KymyBaTH JjileH3ito. ChorojHi e
NHUTaHHS MOXXHA BUPIMIUTH mO-iHmomy. Jloctyn mo mporpamuoro moayns Cloud Computing, o
OPEHIIYEThCS, CIPHUSAE€ BUKOPUCTAHHIO OUIBII THYYKOI cXeMH poOOTH, sika 0a3yeThcsi Ha
BUKOPHUCTaHHI MPOTPaMHUX 3aco0iB y ToMy 00'eMi, SIKMH € HEOOXIIHUM JUIsl KOpHCTyBaya Ha
ChOTOJTHI.

Jani Tpeba MOSCHUTH TEpeBaru BUKOPHCTAHHS «XMapHHX» OOYHCIEHb Yy BCIX cdepax
KUTTS. Tak, 0coONMBO BaXJMBOIO NPU BUKOPHCTAHHI «XMapHUX TEXHOJOTIN» € Iociyra
pe3epBHOro komitoBaHHs. [l peanizanii epeKTHBHOI CHUCTEMM KOIMIIOBaHHS 1 BIJHOBJICHHS
iH(popMmalii HeoOxiHO Oararo yacy i MaTepiajibHUX BUTpAT. SKII0 CKOPUCTATUCS OOUHUCIECHHSIM Y
«XMapi», TO 110 TMOCIYTy MOKHA OJIEP>KaTH MEHII, HiX 3a 700Y.

[lle omHi€l0 BaXKIMBOIO IMOCIYTOI0, SIKY HAJa€ «XMapay, € BUKOPHUCTaHHSA 0a3W TaHHX SIK
cepBicy.

TakoXx MBUAKUMH TEMITAMH 3POCTA€ TTOMUT HAa CTBOPEHHS BIPTyalbHOTO 0icy Ta KabiHETY.

3aBIsIKM MOXKITMBOCTSIM CITUTKyBaHHs, 1110 HaxatoTh «Cloud Computingy, Bukianad Moxe
CIIOCTEpITraTH 3a MPOIIECOM ONaHyBaHHS HABYAILHOTO MaTepially CTyJI€HTaMH, BAKOPHUCTOBYIOUH
IHTepaKTHBHI NpUIMalbHI, KaOIHETH BUKJIaJaya, CTOPIHKYU 3 MaTepialaMu 10 CaMOCTIHHOI
IIIFTOTOBKY Ta PO3KJIAJIOM J0JIaTKOBHUX 3aHATH 1 KOHCYNbTaIii. Takox mominbHIM Oy/ie
BUKOpPUCTaHHA (POPYMIB Ta YaTiB, Jie Y 3pyUYHOMY JUIsI cebe PO3MOPAAKY CTYACHT MOXKE OTPUMYBATH
noTpiOHY 1H(OpMaIlitO.

OnHUM 3 IPUKIIAIB Cy4aCHUX IOCIYT, SIKUH HEOOX1HO PO3IIISTHYTH Ha 3aHATTSIX, B OCHOBI
SIKHX JIeXKaTh «XMapHi TeXHOJI0ri1» € momTosi cepsicu Gmail, Yahoomail, Webmail, Hotmail.

30BCIM HEIIOAABHO JIsi MPHIOMY IOIITOBHX BiJNpPaBICHb 1 ONpAIfOBaHHS EJIEKTPOHHOI
MOIITH Ha KOMM'tOTepi HEOoOXimHO Oylio MaTH BIANOBIIHE NporpamHe 3a0e3medeHHs. Temep
MOIITOBI CEPBICH PO3MIIIYIOTHCS HA BIJOMUX IUIATPOPMax, 110 MOJETIIye KOPUCTYBayeBi poOoTy 3
HUMH 3aBJISIKH BKE 3HAHOMOMY 1HTEep(deicy.

CriouaTKy B OCBITHIX 3aKjaJax TEXHOJIOTIi «XMapHUX OOYHCICHb» BUKOPHUCTOBYBAJIHCS
JIUIIE SIK O€3KOIITOBHI IMOCTYTH TIOIMITOBOT CITYKOH.
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3 wuacom, 3aBasku mponosuiisMm Google, Microsoft i Amazon no HaBuYaHHS 3aTyYUIIN
TEKCTOBI 1 TAOJIUYHI MTPOLIECOPH Ta PEAAKTOPH Mpe3eHTallii [3, 145].

3aBIsgkM OOYMCIEHHAM B «XMapi» MOYKHAa BHKOPUCTOBYBATHM JUIsl HaBYaHHA He
BCTAHOBJICHUH Ha KoMmm'toTepi odduaitHoBuii maker odicHux mporpam Microsoft Office, mio
BHUMAarae CUCTEeMaTHYHOI'O HOro OHOBJICHHS, & BUKOPUCTOBYBATU OJIMH 13 TEKCTOBUX PEJAKTOPIB, HA
3pa3ok Zoho Writer, nanpukian, B Google, sikuii He TUThbKHM Bindopmarye 1 30epexe TOKYMEHTH,
aje 1 3a0e3MeYnTh SKCIOPT/IMIIOPT €JIEMEHTIB 1HIIHMX (OPMATIB 10 HHOT'O Ta BHKOHAE IMEPEBIPKY
opdorpadii Ha IHO3EeMHII MOBI.

BaxuBuMm € Takox 1 TOH (akT, 10 BUKOPUCTAHHS TEXHOJIOTIT «XMapHHMX OOYHUCIICHB»
no30aBisie HEOOXIAHOCTI y TEXHOJOTIYHIM MiATpUMII NpPOrpaMHOro 3a0e3NedyeHHs, Tak K
KOHTPOJIb Ta Harjsj 3a Horo pyHKIIOHYBaHHSAM, 30KpeMa, 30epeXeHHAM JaHMX, iX KONIIOBAHHSM,
3aX¥MCTOM BiJl /il KOMIT FOTEPHUX BipyciB Ta [HTEpHET aTak TOIIO 3/1HCHIOE caM IpoBanep.

[Ipn HaBuaHHI y Takui croci®é CTyAEHTY He MOTPiOHI MOTYKHI KOMIT IOTEPH 3 BEIUKHUM
06’emom nam’sati, CD ta DVD-npuBogamu, Tak sk Bcs iH(popmarlist 30epiraerbes y «xmapi». s
HaBYaHHS JOCTaTHbO JIMILE, HANPHUKIAJ, 3BUYalHOr0 HOYTOYKY a00 KOMIITAKTHOTO HETOYKY, 1€
TOJIOBHUM € TIAKITIOYCHHS 10 Mepexi [HTepHeT.

VY Xepconcbkomy [lepkaBHomy YHiBepcuteTi (XAY) ang miaroroBku MaiOyTHIX (axiBIiiB
nepeBary HaJalTh 3MilIaHii MoJieNi TiIOPUIHOTO TUITY, IO TO3BOJISIE BUKOPUCTOBYBATH JICPXKaBHI,
IpOMAJICbKI Ta MpHUBAaTHI pecypcH, 3a0e3leuyroud TUM CaMUM OCHOBHI IE€peBard M0JI0 IXHbOTO
PO3TOpTaHHS.

Hanpuknan, npu HaBYaHHI CTYOEHTIB TaKUX JUCIHMIUIIH, SIK OOEKTHO-OPIEHTOBaHE
MPOEKTYBAaHHS Ta Cy4YacHI TEXHOJOTil MporpaMmyBaHHS, XMapHi CEpBICH HAJalOTh MOMJIHMBOCTI
poboTH y cepemoBHIax MojeaoBaHHs Sage, Python, Alice, cucremax ympaBiaiHHS KOHTEHTOM
Moodle, Joomla, WordPress, Takox CTyI€HTH MOKYTh IPUHAMATH y4acTh y JOCHTiTHUILKOT pOOOTI
Ta poOOTi y IpyNOBUX MpOeKTax [4].

Hlono mucrumuiinn «MeToauka HaBYaHHA 1HGOpPMATHKW», TO CTYAGHTH MiA dac ii
ONaHyBaHHs O3HallOMIIOIOTBCS 3 cepBicamu Google, 3 miaNMHCKOW Ta POOOTOK 3 POJIHMKAMH,
po3MimennmMu Ha YouTube. [Iyxe BaxkiuBuM aisi TpodeciiiHOro CTAHOBJICHHS BYUTEIIB €
BUKOPHUCTaHHS JUCTAHLIMHUX MOJAYJIB HAaBUAIBHUX KYpCIB Ta CIUIbHE BEJICHHS CTYAEHTCHKOTO
o1ory, mo omy6JikoBaHi Ha cucteMi quctanmiiaoro HapuanHs KSU ONLINE, sika moOynoBana Ha
ocHOBI Biakpuroi miardpopmu Moodle ta Ha mnatdopmi aucTaHifHOTO HaBYaHHS «XEPCOHCHKUI
BipTyasnbHuil yHiBepcuteT». Lli 0o0mnmBi cucremm Bimnosimatoth cranmapty IMS, SCORM. 3
mwiarhopMaMu MOXXKHA MO3HaoMuThcs 3a agpecamu: Www.ksuonline.ks.ua, www.ksu.ks.ua\dls.
dopMmyBaHHS 3HaHb, BMiHb Ta HaBHYOK IIOJI0 BUKOPUCTAHHS CYYaCHUX pECypciB, 30Kpema i
XMapHUX TEXHOJIOTIH, € OJHI€I0 3 BAXIMBIIIMX CKJIaJ0BUX MpodeciiiHOi KOMIETEHTHOCTI
MaiOyTHBOTO BUUTEJIS.

Opranizaniro HaB4agbHOTO Nporecy y XY 3a qonomMororo xmapu 300pa>keHo Ha «puc.3».

Mu BUKOPHCTOBYEMO «XMapHi TEXHOJIOTI» /I 3a0e3MeueHHsl CaMOCTIHHOT pOOOTH THUX, XTO
HABYAETHCS. 3aBASKH MOTYKHHUM CepBicaM CTYJEHT Ma€ MOJIMBICTh CKOPUCTATUCS JOBIIKOBHUMHU
MaTepiajJamMu, IO 30epiraloThCs Yy CXOBHINAX Ta IOCTIHHO TMOMOBHIOIOTHCS Ta OHOBIOIOTHCS.
IlepeBarn poGOTHM y Takuil CcHoOCi0 MONATarOTh y TOMY, IO BCl, XTO HaBYalOTbCA, MOXYTh
CaMOCTIfHO oOuWpaTH Jyisl OMAaHyBaHHS HaBUaJIbHUW Marepiaia, Oyap BiH y CTHCIOMY abo y
PO3TOPHYTOMY BUTJISIII Ta BUPIIITYBATH, OTPIOHI iM AJIs I[HOTO OLIBIIT MOTTUOIEH] OSCHEHHS.

CHoiIKyrouuch 31 CTyJACHTaMH, MH BHUKOPHCTOBYEMO Ciy:k0y nuctyBanHs Gmail cucremu
Google. [Io Toro *, mpairYd 3 JOCHTh BEIMKHMH MOUITOBHMH BiJIIpPaBICHHSIMH, CTYICHTU
3BEpPTAIOTHCA A0 IOCIYyr MUTTEBMX IOBIAOMIIEHb TaKHMX, K BIJ€OYaT Ta IOJIOCOBA IOMITA, IO
HAJAI0Th MOXJIUBICTH JKUBOTO OOTOBOPEHHS HABYAJILHOTO MaTepiary CTYJIEHTIB MiXk CO00IO.

3a momomororo cinyk6m Jlucky Google Mu MaeMo MOXKIUBICTH CIIBIpAIIOBATH 31
CTY/IGHTaMH, CIIOCTEPIraT 3a iX HaBYAJIbHOIO AiSJIBHICTIO, BHOCUTH KOPEKTUBHU Ta 3ayBaXXCHHSA J0
BUKOHAaHMWX HUMM 3aBJlaHb Ta HaJlaBaTH KOHCYJIbTAL] Y peXKHUMI PEaTbHOTO Yacy.
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Puc. 3. Opeanizayis naguanvbnoeo npoyecy 3 GUKOPUCMAHHAM XMAPHUX 00UUCTIEHD

3. BUCHOBKHM Ta HapsSIMKM MOJAJIBLIMX JTOCIIIKEHb

3 YHEBHEHICTIO MOJKHA CKa3aTH, IO OpraHi3allisi HaBYAILHOTO TPOLECY 3 BUKOPUCTAHHSIM
TEXHOJIOT1H «XMapHUX OOYMCIIEHb)» Ma€ Taki epeBary, sK:

—  BUKOPHCTAaHHS Cy4yaCHUX HaJ0aHb y ramysi iHpopMamiifHUX TEXHOJIOT1H I YHAOUHEHHS
HaBYaJIbHOTO MaTepiaiy;

—  TOJUIEHHS HaBYAJIbHOI'O MaTepiaiy Ha JIOT14HI HiAPO3IUIHN;

—  IHJUBIAyami3alilo HaBYaHHS 3 ypaxXyBaHHSIM MOXKJIMBOCTEH Ta 310HOCTEH CTYICHTa;

—  KOHTpOJIIOBaHHSA 3 OOKY BHKJIaJaya HaBYaJILHOTO TPOIIECy Ha BCiX HOro eTamnax;

—  caMocTiiiHe 0OMpaHHs CTYACHTOM THX METO/IB HaBYaHHI, SIK1 711 HbOTO € HaWOIbIIT
KOPHUCHUMH;

—  37ifiCHEHHs] CAMOKOHTPOJIIO 3 OOKY CTYJEHTa;

—  IpHUBYAHHA CTYJEHTa 10 CaMOCTIIHOI mparti.

3 cyyaCHHUMH «XMapHUMH TE€XHOJIOTIIMI» KOPUCTYBad CTUKA€Thes moAHs. [lianucaBmmuce B
[aTepHeTi Ha HEOOXigHUM, YacTO OE3KOIMITOBHUN a00 HEIOPOTHUH CepBIiC, TUM CaMHM BIH JICTa€
MOJKJIMBICTh YHUKHYTH HapOIIyBaHHsS IOTY)KHOCTI KOMIT'FOTepa, KYIIBJIl JOPOTHUX NPOrpaMHUX
3ac00iB, HACTPOIOBAHHS IUX CKJIQJHUX CUCTEM, EKOHOMJISTYH TPOIII Ha EIIEKTPOSHEPTii.

3a 101OMOror0 XMapHHUX CEpPBICIB CTYAEHTH MAIOTh 3MOT'Y PO3pOOJIATH BiAMOBIHI 10/1aTKU
Ta 30epiratu BeJMKi 00CATH JaHUX Ha cepBepax po3MOAUIEHUX IIEHTPIB ONpaltoBaHHs 1H(opmailii,
1110 CTBOPIOE CIPUSATIIMBI YMOBH ISl aKTHBI3aLlil IXHBOI CaMOCTiHOT poOoTH.

XMapHi TexHOJIOrii mependadaroTb BHUKOPUCTaHHS XMapHHX CEpBICIB MpU po3pooii
J0JaTKIB Ta 30epiraHHs JaHUX Ha CepBepax y PO3IMOJAUICHHUX LEHTpax oOpoOJIeHHS NaHHMX yepes
IaTeprer. Ile poOuTh XMapHI TEXHOJOTII CHOTOJIHI 3aCO00M aKTHBI3aIlli caMOCTiifHOI poOOTH
cryzaenTiB. [lonut Ha ¢axiBuLiB, sIKI BOJOAITUMYTh TEXHOJOTISIMM XMapHUX OOYHCIEHb MOCTIIHO
3pocTaTHMe.

[Momanpmni Hami JOCTIIKEHHS MOJATAI0Th Y CTBOPEHHI CUCTEMH IMEAaroriyHoi A1arHOCTHKU
Ta 1i BIPOBAPKCHHI y TMENaroriyHy CHCTEMY 3 ypaxyBaHHSM BXKE€ ICHYHOYOro JOCBITY IIOJIO
BUKOPUCTaHHS XMapHUX OOYUCIICHb.
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XepcoHCHKMH 1ep:KABHUH YHiBepcuTeT, Y KpaiHa

HCIOJIb30BAHUE «OBJAYHBIX BHIYVCJIEHW» B BRICIIEH IIKOJIE

Jliia noBblieHNs 3QQPEKTUBHOCTH Ipoliecca 00yuyeHUs UMEET CMBICI MCIIONb30BaTh TaKue
MOIIIHbIE TEXHOJOTUU KaK «O0O0JIayHble BBIYHUCIEHUS», KOTOpbIE, MOJAEPKUBAs TPaJUIMOHHbIE
(bopMbl 00yUeHUs, SBIISIOTCS HOBBIM 3TallOM Pa3BUTHUS 00pa30BaHUS M YKOHOMHUYECKH BBITOHBIM,
3¢ (HEeKTUBHBIM U THOKHUM CpPEACTBOM YOBIETBOPEHUS NOTPEOHOCTEN 00ydyaeMbIX B IPUOOPETEHUN
HOBBIX 3HaHMH. «OOnauHble BBIYMUCICHUSA» SBISAIOTCS JAMHAMUYECKHM MAacCIITaOMpPOBAHHBIM
crocoboM J0CTylma K BHEUIHHUM pecypcaM [Uisl BBIYUCIEHHH B BHJAE CEpPBUCA, KOTOPBIN
IIPEIOCTABIIAETCS C TIOMOIIBIO ceTH VIHTEpHET, pu 3TOM IOJIb30BaTENI0 HE HYXKHBI CIEIIMAIbHBIC
3HAHUA PO UHPPACTPYKTYPY «00J1aKa» WIIM HABBIKU YIIPABJIEHUSI 3TON «001auHOM TEXHOIOTHE.

B naHHOM craThe paccMaTpUBAIOTCS  HANpaBJIEHWS  MCIIOJIB30BaHMS  «OOJAYHBIX
TEXHOJIOTUI» TpenoAaBarensiMu  Kadeapbl HHPOPMATHUKH XEPCOHCKOTO0 TroCYAapCTBEHHOTO
YHUBEpCUTETA JUIs OATOTOBKU OyAyIIuX crienuanuctoB. [IpenogaBareny yaiie BCEro UCIONb3YIOT
CMEILIaHHYI0 MOJIeNlb O0JIaYHBIX BBIYUCICHUNH THOPUAHOTO THIA, YTO MO3BOJIIET HCIOJIb30BaTh
roCyJlapCTBEHHbIE, OOIIECTBEHHbIE M YaCTHBIE PECypchl, oOecreumBasi TEM CaMbIM OCHOBHBIE
MpEeUMyIllecTBa 10 UX pa3BepTbiBaHuo0. DopMuUpoBaHWE 3HAHWUM, YMEHUW M HABBIKOB
MCIOJIb30BaHUSI COBPEMEHHBIX PECYpPCOB, B TOM UYHCIIE U OOJIAYHBIX TEXHOJOTHH, SBISETCS OIHOU
13 BaXHEMIINX COCTaBISAIOUMX MPOo(decCHOHATbHOW KOMIIETEHTHOCTH Kak OyAyIIero y4yuTelss IO
uHpoOpMaTUKe, TaK M HWHXXEHEpa-POrpaMMHUCTa, KOTOPHIE SBIISIOTCS OJHHUMHM U3 OCHOBHBIX
Mpe/ICTaBUTENEN B CIUCKE CIEIHATMCTOB 110 HHPOPMAIIMOHHBIM TEXHOJIOTHSIM.

KiroueBbie ciioBa. O0nayHble BHIYUCICHUS, 00JIaYHbIe TEXHOJIOTUH, 00JIauyHbIe CEPBHUCHI.

Arkhipova Tatyana, Zaytseva Tatyana
Kherson State University, Ukraine
THE USE OF «CLOUD COMPUTING» IS AT HIGHER SCHOOL

To improve the training process is necessary to use such powerful technologies, as ‘cloud
computing’. Supporting traditional training forms, it’s the new epoch of education development. It’s
also economic, effective and flexible way to satisfy the needs of taught in new knowledge getting.
‘Cloud computing’ is a dynamically scaled way to access external resources for computing as a
service provided with the help of Internet. The user does not need any special knowledge about the
‘cloud’ infrastructure or the control skills of this ‘cloud technology’.
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This article discusses the uses of ‘cloud computing’ by the teachers of the department of
Computer Science in Kherson State University to train future professionals. Teachers often use a
mixed hybrid model of cloud computing which allows using state, public and private resources
providing a major advantage for their deployment. Formation of knowledge and skills using modern
resources including cloud computing is one of the most important components of professional
competence of the future teacher in Computer Science and software engineer who is one of the
main representatives of the list of information technology specialis

Keywords. Cloud computing, cloudy technologies, cloudy services.
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