XMapHi TEXHOMOTIiT HAaBYaHHS iIHPOPMATUYHUX AUCLMNIIH

®opMyBaHHS OCBITHHOI0 CEpeI0BHUINA HA OCHOBI XMapPHUX TEXHOJIOTiii
JJ1s1 miAroToBku ¢axiBuiB 3 nporpamMyBaHHS

Haranis AnaronisHa XapamKsH
Kadenpa inpopmaTtruku Ta MpUKIaIHOT MaTeMaTHKH, KpuBOpi3bKHid
nexparoriunuit iHctutyT JABH3 «KpuBopi3pkuii HallioHaIbHUIN YHIBEPCUTETY,
up. [arapina, 54, m. Kpusuit Pir, 50086, Ykpaina
nata_leonova@mail.ru

AHoTamiss. Y crarti  pO3TISIHYTO — NUTaHHS  (hOPMYyBaHHS
MOBHO(YHKIIIOHATFHOTO OCBITHBOTO CEPENOBHINA HAa OCHOBI XMapHHX
TEXHOJIOT1H 11 BUBYCHHS JUCIUTUTIH ITUKITY TPOTrpaMyBaHHS MPH ITiArOTOBII
¢axiBuiB 3 nporpamyBaHHA. 06 €km 00CiONHCeHHs: — 3aCTOCYBaHHI XMapHUX
TEXHOJIOTIH y HaBYaHHI. [Ipeomem OocniodcenHs — XMapHi TEXHONOTIl y
MIJATOTOBIN (haxiBIiB 3 MporpamyBaHHs. Mema docriodcentsi — GOPMyBaHHS
MOBHO(YHKIIIOHABHOTO OCBITHBOTO CEPEIOBHUINA IS IMirOTOBKH (axiBIIiB 3
IporpaMyBaHHs Ha OCHOBI XMAapHHX TEXHOJOTiIH. Buxopucrani memoou
docnidoicents — aHaMI3.

Jlnst TOCSTHEHHS METH JOCHiIKEHHs OYJIO MPOBEIEHO OTJIAJ ICHYIOYHX
IHTETPOBAHUX CEPEOBUIN IporpamyBaHHA. Ilepmr 3a Bce Taki cepeloBHUINA
MaroTh OyTH 3aCHOBaHI Ha XMapHHUX TEXHOJIOTISIX, OCKIJIBKH CEepe] CEPBICiB, IO
HAJal0TbCAd XMapHUMH TEXHOJIOTiAMHU, € cepBic SaaS. Takox cepenoBHILE
MOBUHHO MiATPUMYBAaTH MOKIMBICTH PO3POOKH TPOrpaM pi3HUMH MOBaMU
MpOrpaMyBaHHs, IO JO3BOJMIO O OpraHi3yBaTH HaBYAHHS AWUCIMILTIH 3
MpOrpaMyBaHHs B €IMHOMY cepelioBHIIi. Takum cepenoBuiieM O0yiio oOpaHo
xmapae cepenosuiie Cloud9 IDE. Cloud9 IDE — ne inTepHET-cepenoBuUILe
po3pobku nonaTkiB Ha MoBi Javascript st Node.js, HTML5/CSS, PHP, Java,
Ruby on Rails, C/C++, Python, 1o 103BoJisi€ MpaioBaTi y 0€3KOMITOBHOMY
Ta IJIATHOMY PEXHMaX.

OckinbKu cepBic SaaS 3aCTOCOBYIOTh 3 METOK 3a0e3IEUeHHS MPOIECY
HaBYaHHS Ta HAYKOBHX JOCNI/DKCHb JIMIIE CICIiali30BaHUM IPOTrPaMHUMH
3acobamu, TOMy HEeoOXiJHO 3a0e3Me4YnTH HaBYAIbHHUN MpONeC HaBYaJIbHUMHU
Matepiagamu. Lle MojkHa 3p0OUTH IUIIXOM HAJAHHS B 3arajbHE KOPUCTYBAHHS
HaBYAIILHUX MaTepiaiB (TEKCTIB JEKIIii, 1Ta00paTOPHUX Ta MPAKTHIHUX POOIT,
HaBUYaJIbHUX MMOCIOHUKIB, MaTepiaiB Uik CAMOCTIHHOTO OMPAIFOBAHHS TOIIIO).
JaHi Marepialu KOXEH CTyJEHT MOXE BUBYATH B CaMOCTIHHOMY TEMII 3a
BJIACHOIO TpaekTopieto. TobTo cTyaeHT Oyxe HaOyBaTH yMiHHS Ta HABUYKH B
Mipy HEOOXIJJHOCTI — 11032 TPOMI3JIKHX MPOEKTIB Ta IMiIXOIB 10 HABYAHHS.

KnrwouoBi cjaoBa: XMapHi TEXHOJNOTIi; XMapHi CepBiCH; OCBITHE
CEepeIOBHIIE; IHTETPOBAHE CEPEAOBHIIE TPOTPAMyBaHHS.
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N. A. Kharadzjan. Formation of cloud-based learning environment
for professional training in programming

Abstract. The article is devoted the question of forming a full functional
based on cloud technology to study subjects from programming cycle for
specialists in programming. The object of the research — the process applying
cloud technologies in learning. The subject of the research — cloud technology
in training of specialists in programming. The purpose of the research —
forming a full functional learning environment for training of specialists in
programming based on cloud technology. The method of research — analyses.

To achieve the goal of the research was conducted review of existing
integrated programming environments. First of all, such environments should
be based on cloud technologies, since among the services provided by cloud
technologies is a service SaaS. Also, the environment should support the
possibility of developing programs in different programming languages, which
allowed organize learning on programming in a single environment. In this
environment was chosen cloud environments Cloud9 IDE. Cloud9 IDE is an
Internet environment for development applications in programming language
Javascript for Node.js, HTMLS5/CSS, PHP, Java, Ruby on Rails, C/C++,
Python, allowing you to work in free and paid modes.

Since service SaaS used to provide learning process and research only
specialized software, therefore necessary to provide the learning materials
(texts of lectures, laboratory and practical work, tutorials, self-study materials,
etc.). These materials every student can study to self-pace, on their own
trajectory. That student will acquire the ability and skills as needed — out bulky
projects and approaches to learning.

Keywords: cloud technology; cloud services; educational environment;
an integrated programming environment.
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OpHiero i3 CTIMKHX CBITOBUX TEHJCHIIA PO3BHTKY 1H(pOpMaIiiHO-
KOMYHIKaliHHUX TEXHOJIOTH € Mepexia 0 XMapHUX TeXHOJI0r1iH. OCHOBHUMH
nepeBaraMM XMapHHUX TEXHOJIOTiH € e(eKTHBHE BUKOPUCTAHHS TEXHIUHHX
3aco0iB Ta iH(OpMAIiIfHUX pecypciB, MacIITa0OBAHICTh PIlICHb, 3HMKECHHS
BHUTPAT Ha PO3pOOKY 1 eKCIUTyarTalito iHGOPMAIIHHAX CHUCTEM, MOXKIUBICTh
3a0€3MeYUTH BUCOKUI PiBEHD iX 3aXUIIEHOCTI.

3acTocyBaHHS XMapHUX TEXHOJIOTiIH B CHUCTEMi OCBITH JO3BOJIHTH
3a0e3MeYnTH MOOUTHHICTh Ta aKTYaJIbHICTh OCBITHIX pecypciB. /s 3aknanis
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OCBITH OCBITHE CEpPEJIOBUIIC HA OCHOBI XMapHUX TEXHOJIOTIH JIO3BOJIHTH 0e3
JIOJJATKOBHX BUTPAT BUKOPUCTOBYBATH CYYacHI iHPOpPMaIiHHO-KOMYHIKaIliHH1
TEXHOJIOTi, mporpaMHi 3aco0u Ta cepBicd. BiamoBigHo OyayTh 3HIKEHI
BUTPATH HABYAIBHUX 3aKJIJiB HAa TOOYIOBY Ta OOCIYrOBYyBaHHS JIOKaJbHHX
iHpopMaIlIfHUX MepeX. XMapHi TEXHOJIOTIT JIO3BOJIATh 3alyUydUTH B
HaBYaJIBHUH MpoLec 0cOOUCTI KOMIT IOTEPHI MPUCTPOT BUKIIAIauiB, CTYIEHTIB
Ta iX OaTbKiB.

Iepexing 10 XMapHHX TEXHOJIOTIM 3MIiHIOE NPIOPUTETH B IIpoIecax
iHdopmaTu3anii. KoM oTepHi mpucTpoi cTaloTh BTOPUHHUMU. Byab-akui 13
HUX TIOBMHEH 3a0e3nedyBaTH JOCTYIl /0 €JICKTPOHHUX PECypCiB i Mmociayr
He3aJIe)KHO BiJI THITY, MapKH Ta BAPOOHHUKA, MicIle3HaX0KeHHS. [IepBUHHUMU
CTalOTh OCBITHI pecypcHM Ta TMOCIYTH, Ha pO3POOKY SKHX MAaloTh OYyTH
CIPSIMOBAH1 OCHOBHI 3yCHJIIS, IO JO3BOJIUTH CTBOPUTH 3PYUHE CEPEIOBHILE
JUIA JOCTYIy JI0 PEcypciB 3 pPI3HOMaHITHHX, B TOMY YHCII MOOITBHHX,
MPUCTPOIB.

ITpu popMyBaHHI OCBITHROTO cepenoBHUIla (axiBIiB 3 OyIb-KOI ramysi
HEOOXiTHO BHKOPHCTAaTH BCi XMapHi cepBicu. OCKINBKH, XMapHi CepBicH
HAJal0Th KOPHCTYBAa4yeBl EJCKTPOHHI OCBITHI PECypcH, IO CKJIaJaloTh
3MICTOBHE HANOBHEHHS XMapHO OpPI€EHTOBAaHOTO CEPEIOBHINA, a TaKOXK
3a0e3MevyIoTh MPOLECH CTBOPEHHS 1 MOCTadyaHHS OCBITHIX cepeiciB. [Ipu
miaroroBii (axiBHmiB 3 MpOrpaMyBaHHS Cepell CEpBICIB 3HA4YHy YBary
HeoOX1THO NpUALTUTH cepBicy SaaS (Software-as a Service) — «mporpamHe
3a0e3MeveHHs] K CepBiC», SIKUM MOXe BUKOPUCTOBYBATHCA IJIsl HaJaHHS
CTYJICHTaM Ta HayKOBO-TIEJIarOTIYHOMY MEPCOHAIY JOCTYITY JIO €JICKTPOHHOT
TOIITH, OMEpaIiifHAX CUCTEeM, PUKIAIHUX Tporpam i goaatkis. Lleit cepsic
3aCTOCOBYIOTh 3 METOI0 3a0e3ledeHHs] MpOoleCy HaBUaHHS Ta HAyKOBHX
JIOCTI/KeHb CIICI[iaJli30BaHUM TIPOTPAMHUMH  3aco0aMH i 0ONaJHaHHSIM
BiJIIAJICHOTO JIOCTYIy, & TaKOX JUIS pealtizallii MmpoIeciB, Mo MOTPeOyIOTh
CKJIQJIHOTO ONpAIIOBaHHS 1 BENUKOro obcAry oOuMcieHb (Hampukiam,
OTIpaIOBaHHS JAHUX EKCIIEPUMEHTIB) [1].

s hopmMyBaHHS (paxOBUX KOMIIETCHTHOCTEH B IPOrpaMyBaHHI IOPEUHO
BUKOPHUCTOBYBATH iHTEerpoBaHe cepenonuile npoektyBanns (IDE — Integrated
Development Environment) — cucrema mporpaMHuX 3aco0iB, IO
BUKOPUCTOBYETHCS ~ IMPOTPAMICTaMH  UII  pPO3POOKH  MPOTPaMHOTO
3abe3neueHHs. Taki cepefoBHIa OE3MOCEPETHBO BIAHOCATHCS JI0 CEPBICY
SaaS. 3a3Buuaii cepenoBuile po3poOKH BKIIIOYAE B cebe:

— TEKCTOBUH peAaKTop;

— KOMITUTATOP Ta/ab0 1HTepIpeTaTop;

— 3aco0u aBTOMaTH30BaHOI 30ipKH;

— HaJIarojKyBad.

IIpu cTBOpeHHI TMOBHOQYHKIIIOHAIEHOTO OCBITHBOTO CEpEIOBHINA HA
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OCHOBI XMapHHX TEXHOJIOTIH HEOOXiJTHO 3a0€3MeUNTH BUKIIAIaHHs TUCIUILTIH
3 IIporpaMyBaHHs XMapo opieHToBanuMHU IDE. O HUM 13 TAKUX MPEICTABHUKIB
e Cloud9 (https://c9.i0/) (puc. 1). Bmepme Cloud9 Oymo mnpencraBieHo
28 mrotoro 2011 poky [2]. Oxnieto i3 nepear Cloud9 € Te, mo cepenopuiie
MIATPUMYE PO3pOOKY TIporpaM JEKiJIbKOMa MOBaMH IPOTrpaMyBaHHS
(Javascript mis Node.js, HTML5/CSS, PHP, Java, Ruby on Rails, C/C++,
Python) Ta 703BOJIsIE B OJHOMY CEPEOBUIL MiATPUMYBATH BUBUCHHS 3HAYHOT
KUJIBKOCTI JMCHMIUIIH 3 HUKIy TNPOrpaMyBaHHS (CTPYKTypHE, 00’ €KTHO-

opieHTOBaHE, web).
e 2nmmore.. | | (2] Clouda IDE | Your code anywher... [E§

P—
9 Clo“d9 IDE A PRICING FEATURES BLOG COMPANY - SUPPORT -
Yoar code anptohiere, anptime

|8 dashboard nepesoa — Anaerc: Hawno. | | =

Your code anywhere,
anytime...

Write, run, and debug your code with our powerfuland
flexible cloud IDE. Collaborate on your workspaces publicly,

orkeep them private. The choice is yours!

O login instantly with
GHEfub or BBucket:

C-- IRy

Puc. 1. IlouatkoBa web-ctopinka Cloud9

Jns  rtoro, mo6 mowarn mpamoBatd B Cloud9, HeoOXimHO
3apeecTpyBaTuCch. CHCTEMa 3alpoIOHYe JBa BapiaHTH poOOTH: CTaHAAPT Ta
npemiyM. Bapiant cranmapt miarpumye: 1 3akputy podody 001acTh, TepMiHaI
3 TIOBHO(YHKIIOHANBHUM iHTeprnpeTatopoMm Shell, n0 3 3’emHanp 3a
npotokoioM FTP, HeoOMekeHy KUTBKICTh BIIKPHUTHUX PoOOYMX oOnacTed,
MOJJIMBICTD MIIKIIOYCHHST HEOOMEXEHOI KUTBKOCTI CITiBy4acHHKiB. BapiaHT
npemiyMm (Baprictio 12 $ Ha MicsIb) Ha/la€ HACTYITHI MOXKJIMBOCTI: 6 3aKPUTHUX
pobounx obaacTel, TepMiHAI 3 MOBHO(YHKIIOHAIBHUM IHTEPIPETATOPOM
Shell, HeoOMexxeHy KiIbKICTh MIAKIIOYEHHA 3a mpoTokoinoM FTP,
HEOOMEXEHY KINBbKICTh BIAKPHUTHX pOOOUYMX o0OJacTei, MOXKIHMBICTh
MIJKTFOUEHHS HEOOMEXEeHOI KIUTbKOCTI CMiBYYAaCHHUKIB, MIAKIIOUEHHS 0
BJIACHOI BipTyanbHOI MallIMHU.

ITicnst peecTpanii Mu onagaeMo 10 3akputoi pobodoi obmacri. st Toro,
00 movyaTtu poOOTy HeOOX1THO CTBOPUTH HOBUM MpoeKT. [l yac cTBOpeHHs
IPOEKTy HEOOXiTHO OOOB’SI3KOBO BKA3aTH HA3By TMPOCKTYy Ta MOBY
NporpaMyBaHHsI, KO0 OyJe CTBOPIOBATHCH MPOEKT. Y KOKHOMY MPOCKTI
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cTBOprO€eThCst  (haiim readme.md, B SKOMYy MICTATBCS I1HCTPYKIIi III0I0
KOMIUIALIT Ta BAKOHAHHSA MporpaMu. KoMmimtoBaHHS MPOEKTY (30KpeMa Jis
MoBHu C/C++) BimOyBaeThCs 3a TOMIOMOTOIO TepMiHaja Ta mporpamu make.

OckinbKu cepBic SaaS 3aCTOCOBYIOTh 3 METOKO 3a0€3IEUEHHS MPOIECY
HaBYaHHS Ta HAYKOBHX JOCNIDKCHb JIMIIE CICIiali30BaHUM IPOTrPaMHUMHU
3acobaMu, ToMy 0€3yMOBHO HEOOXiJHO 3a0€3Me4UTH HaBYAJbHMI Mpouec i
HaBYAIBHUMHU MaTepialaMy (TeKCTaMU JIEKIiH, Ta00paTOpHUX Ta MPAKTHUHUX
po0iT, HaBYANBEHUX [TOCIOHMKIB, MaTEPiajiB AJISI CAMOCTIHHOTO OIPAIlIOBaHHS
To1o). [laHi MaTepiaiu KOXKeH CTYJeHT MOKE BUBYATH B CAMOCTIHHOMY TE€MITI,
3a BJIACHOIO TpaekTopiero. TobTo cTyneHT Oyae HaOyBaTH yMiHHS Ta HABHUKU
B Mipy HEOOXiZHOCTI — 11032 TPOMI3JKMX MPOEKTIB Ta MiAXOIIB 10 HABYAHHS.
TakuM YMHOM, MOYKHA BHIIUIMTH CEPBIC «HABYAIIbHI MaTepialiid K MOCITyTa»
(Knowledge as Service, KaaS).

Hanpuxinaz, ajst caMoCTiifHOTO BUBYEHHS MOBH IiporpamyBaHHs C MOKHA
BHKOPHCTATH HaBaJIbHUI NMOCIOHUK «OCHOBH NporpamyBaHHs MoBoro Cx» [1].
B 3anponoHoBaHOMY MOCIOHMKY BHKJIaJIEHO OCHOBH IMPOTpamMyBaHHS MOBOIO
C y BignosigHocTti i3 cranmaprom ANSI X3.159-1989. IlociOHUK MiCTHTH
HEOOXITHUI TeopeTHYHHI Martepial 3 MOBHU NporpamyBaHHs C i3 BEITUKOIO
KUTBKICTIO mpuKIaniB. Marepian IUis NPaKTHYHUX 3aHATH CKIATAETBCS 3
IHJMBiIyallbHUX Ta KOHTPOJILHUX 3aBJIaHb, 110 MOXKYTh BUKOPHUCTOBYBATHUCH B
SIKOCTI 30ipHMKA 3a7a4y IpY BUBYEHHI {HIIMX MOB mporpamyBanHs. IlociOHMK
TPU3HAYEHO I CTYJCHTIB 1 BUKJIQ/JauiB HANpsIMy MHiATOTOBKU «DizuKay,
«Matematuka», «XiMmis», a TakoX HJs CTYACHTIB HeMeAaroriuHux
CIEeIiaTbHOCTEH MOJIOAIINX KyPCiB.

TakuM YHHOM BUKOPUCTaHHS XMapHUX cepBiciB SaaS ta KaaS npwm
HiATOTOBLI (paxiBIiB 3 MPOrpaMyBaHHs CTBOPIOE MOXJIIMBOCTI Il HABYAHHS
0e3 Mex: y OyIb-SKUi Jac Ta 'y OyIb-IKOMY MICIIi.
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