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AHoTamissi. Y crarti  pO3MISIHYTO  NUTaHHA  (OpPMyBaHHS
MOBHO(YHKITIOHAJIBHOTO OCBITHHOTO CEPEIOBUINA HAa OCHOBI XMapHHUX
TEXHOJIOT1H Il BUBYECHHS AUCIUIUTIH LUKy IPOrpaMyBaHHs IPH MiArOTOBI
(axiBuiB 3 nporpamyBaHs. 00 €xm 00CHiONCeHHs — 3aCTOCYBAaHHS XMapHUX
TEXHOJIOTIH y HaBYaHHI. [Ipedmem Oocniodcennss — XMapHi TEXHONOTIl Y
MiroTOBI (axiBIiB 3 MporpamyBaHHs. Mema Oocridxcenns — HOpMyBaHHS
MOBHO(YHKITIOHAIBHOTO OCBITHBOTO CEPEIOBHUIIA TSI MArOTOBKH (PaxiBIliB 3
MpOTrpaMyBaHHS Ha OCHOBI XMAapHHUX TEXHOJOTiH. Buxopucrani memoou
00CAI0JHCeHHs — aHaTI3.

JUis MOCSITHEHHSI METU JOCIIDKEHHST OYJI0 MPOBEJCHO OTJIsAM ICHYIHOUHX
IHTETpOBAaHUX CEPENOBUIN MporpamyBaHHA. [leprr 3a Bce Taki cepemoBHINa
MaroTh OyTH 3aCHOBaHI Ha XMapHUX TEXHOJIOTISX, OCKIJIBKY CepeJI CEPBICiB, 1110
HaJAal0ThCsl XMapHUMHU TEXHOJIOTisIMH, € cepBic SaaS. Takox cepenosuie
MOBUHHO MiATPUMYBATH MOXJIMBICTH PO3POOKH IMPOrpam Pi3HUMH MOBaMHU
MporpaMyBaHHs, MO JO3BOJIMJIO O OpraHi3yBaTH HaBYaHHS JUCIUILTIH 3
MporpaMyBaHHS B €IMHOMY cepeloBUIIi. TakuM cepepoBuiieM Oyio oOpaHo
xmapHe cepenopuiie Cloud9 IDE. Cloud9 IDE — me iHTepHeT-cepenoBulie
po3pobku nojaTkiB Ha MoBi Javascript st Node.js, HTML5/CSS, PHP, Java,
Ruby on Rails, C/C++, Python, o mo3BoJisie npamroBaTi y 0€3KOITOBHOMY
Ta TUIATHOMY PEXIMAaX.

OckinbpKku cepBic SaaS 3acTOCOBYIOTH 3 METOIO 3a0€3IEUCHHS MPOIecy
HaBYaHHS Ta HAYKOBUX JOCJIKCHb JIMIIE CITCIiali30BaHUM MPOTPaMHUME
3ac00aMu, TOMy HeOOXiTHO 3a0e3MEeYNTH HABYAIBHUM MPOIEC HaBYAIBHUMH
MaTepianmamu. Lle Mo>kHa 3poOUTH NUTTXOM HaJaHHS B 3arajJbHE KOPUCTYBAHHS
HaBYAJILHUX MaTepiajiB (TEKCTIB JICKIIiH, Ta00paTOPHHUX Ta MPAKTHIHUX POOIT,
HaBYAJIbHUX TTOCIOHHKIB, MaTEPiaIiB ISl CAMOCTIHHOTO ONPAIFOBAHHSI TOIIIO).
JlaHi MaTepiaay KOXEH CTYJIEHT MO)KC BHBYATH B CAMOCTIHHOMY TeMIi 3a
BJIACHOIO TpaekTopiero. ToOTO cTyneHT Oyae HaOyBaTH YMIiHHS Ta HABUYKU B
Mipy HEOOXiTHOCTI — 11032 TPOMI3JIKHX MPOEKTIB Ta IMiIXOIIB 10 HABYaHHSI.

Kiar4oBi cioBa: xmapHi TEXHOJNOTI{; XMapHi CEpBICH; OCBITHE
CEpEIOBHIIE; IHTETPOBAHE CEPEIOBHIIE TPOTPAMyBaHHSL.
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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 technologiesin 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
possihility of developing programsin 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 Nodejs, HTML5/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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OpHi€ero 13 CTIMKHX CBITOBUX TEHJICHINA PO3BHTKY iH(pOpMaIiiHO-
KOMYHIKAIIHHAX TEXHOJIOTIH € Mepexia JJO XMapHUX TeXHOJIoTiiH. OCHOBHUMH
nepeBaraMi XMapHUX TEXHOJOTIH € e(eKTHBHE BHKOPHUCTAHHS TEXHIYHUX
3aco0iB Ta iHQOpMAIiHUX pecypciB, MacITAOOBaHICTh PINICHb, 3HIKCHHS
BHTPAT Ha PO3pOOKYy 1 eKCIUTyaTalito iH(GOPMAI[IHHAX CHCTEM, MOXIIUBICTh
3a0€3MeYNTH BUCOKUN PIBEHB iX 3aXUINEHOCTI.

3acrocyBaHHS XMapHUX TEXHOJOTIH B CHCTEMi OCBITH JO3BOJIUTH
3a0e3meYnTH MOOUTBHICTD Ta aKTyalbHICTh OCBITHIX pecypciB. s 3akmanis
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OCBITH OCBITHE CepeJOBHUIIIE HA OCHOBI XMapHUX TEXHOJIOTIH J03BOJUTH 0€3
JIOJaTKOBUX BUTPAT BUKOPUCTOBYBATHU CyUacHi iH(OpMaliiiHO-KOMYHIKaIiiH1
TEXHOJIOrii, mporpamHi 3aco0u Ta cepBicu. BigmoBigHo OynyTh 3HMXKCEHI
BUTpaTH HaBYAJIBHMX 3aKJIaJiB Ha MOOYAOBY Ta OOCIYrOBYBaHHS JOKAJIBHUX
iHpopMarifiHux Mepexx. XMapHI TEXHOJIOTI [O3BONATH 3alIyd4UTH B
HaBYaJIBHUH MpoIiec 0cOOMCTI KOMIT FOTEpHI IPUCTPOi BUKJIAAAUiB, CTYACHTIB
Ta iX 0aThKiB.

Ilepexing m0 XMapHMX TEXHOJIOTIM 3MiHIOE MHPIOPUTETH B IIpolecax
iHpopmaTH3arii. KoM’ roTepHi IpUCTpoi cTaroTh BTOPHHHUMHU. Bynb-skuil i3
HUX TIOBMHEH 3a0e3meuyBaTH JOCTYI IO €JeKTPOHHUX PecypciB 1 mocimyr
HEe3aJIeXKHO BiJl TUITY, MapKU Ta BUpOOHUKA, MiCIIe3HaX0DKeHHS. [lepBuHHUMU
CTalOTh OCBITHI pecypcH Ta IOCIYTd, Ha pPO3POOKy SKHX MalwTh OyTH
CHPSIMOBaHi1 OCHOBHI 3yCHJUIA, L0 JTO3BOJIUTH CTBOPUTH 3pydHE CEPEAOBHUINE
JUIA JIOCTYITy JI0 PEecypciB 3 PI3HOMAaHITHHX, B TOMY YHCIi MOOUIBHHX,
MIPUCTPOIB.

[Ipu dopmyBaHHI OCBITHBOTO CepeloBHUIIA (axiBIiB 3 OyIb-5IKOI Tamysi
HEOOXiZTHO BHKOPUCTATH BCi XMapHi cepBicu. OCKIBKH, XMapHi CepBicH
HAJAIOTh KOPUCTYBAadeBl EJNEKTPOHHI OCBITHI pecypcH, IO CKIaIaroTh
3MICTOBHE HAIIOBHEHHS XMapHO OpPI€EHTOBAHOTO CEPEIOBHINA, a TaKOX
3a0e3MevyoTh TPOIeCH CTBOPSHHS 1 IMOCTavyaHHS OCBITHIX cepBiciB. [lpu
MiAroToBIi (axiBIiB 3 MpPOrpaMyBaHHS CepeJl CEpBICIB 3HAYHY yBary
HeoOXigHo mpuaiuTH cepBicy SaaS (Software-as a Service) — «mporpamue
3a0e3MeUYCHHS K CEepPBICY», SKUM MO)KE BHUKOPHCTOBYBATHUCS ISl HATAHHS
CTyAEHTaM Ta HayKOBO-IIEAarOriyHOMY IIEPCOHATY IOCTYIy A0 €JIEKTPOHHOI
TIOIITH, OTIEPAIIMHAX CUCTEM, PUKIAIHUX Tporpam i goxatkiB. Llei cepsic
3aCTOCOBYIOTh 3 METOI0 3a0e3NedeHHsI IMPOIeCy HAaBUaHHS Ta HAYKOBHX
JOCTIDKeHb CIIeIiai30BaHUM TIPOTPaMHUMH  3aco0amMH i 0OJIaJHAHHSAM
BiIAJIEHOT'O JIOCTYITy, a TaKOX JUIS pealizallii mporeciB, mo MoTpeOyoTh
CKJIQJIHOTO OTPAIFOBAHHS 1 BEJIMKOTO0 00CATY OOYHCICHD (HAIpHKIAN,
OIpaIlfoBaHHs TAHUX eKCIIeprMeHTiB) [1].

Jliis hopMyBaHHS PaxOBHX KOMIIETEHTHOCTEH B IIPOTrpaMyBaHHI JOPEYHO
BHKOPHCTOBYBATH iHTErpoBaHe cepenonuiie mpoekryBanus (IDE — Integrated
Development Environment) — cumcrema mporpaMHux 3aco0biB, Mo
BHKOPUCTOBYETBCS ~ MPOTPAMICTAMH  IUII  PO3POOKH  MPOTPaMHOTO
3abe3nedeHHs. Taki cepeloBuina Oe3MOCEPEIHBO BITHOCITHCS IO CEpBICY
SaaS. 3a3zBuuaii cepenoBuIe PO3POOKH BKIIOYAE B cede:

— TEKCTOBUH PEIAKTOD;

— KOMITUIATOP Ta/ab0 1HTEePIPETaTOp;

— 3ac00M aBTOMAaTH30BaHOI 30ipKH;

— HaJaroJpKyBad.

[Ipu cTBOpeHHI MOBHO(PYHKIIIOHATBFHOTO OCBITHBOTO CEpEIOBHINA Ha
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OCHOBI XMapHHUX TEXHOJIOTiH HEOOXITHO 3a0e3MeYNTH BUKIAJaHHS JUCIIATLTIH
3 MporpamyBaHHs xMapo opieHToBanumu IDE. OTHIM i3 TaKUX MIPEICTAaBHHUKIB
e Cloud9 (https://c9.i0/) (puc. 1). Bmepme Cloud9 Oyno mpencTaBieHO
28 motoro 2011 poky [2]. Onniero i3 nepesar Cloud9 € Te, 1m0 cepenoBuiie
HOIATPUMY€E PO3pOOKYy TMporpaM JEKiTbKOMa MOBaMH IPOrpaMyBaHHS
(Javascript mia Node.js, HTMLS5/CSS, PHP, Java, Ruby on Rails, C/C++,
Python) Ta 103B0JIsIE B OJJHOMY CEPEIOBHILI i ATPHMYBATH BUBYCHHS 3HAYHOT
KUTBKOCTI JUCHMIUIIH 3 UUKIY NpOorpaMmyBaHHS (CTPYKTypHE, 00’ €KTHO-

opienToBane, Web).
AbZMMHOTE... @ Cloud9 IDE | Your code anywher... 3 | |5 dashboard nepesoa — AHaexc: Hawno...

Give us a shout out: aa —f . Usermame ar e-mail Sign In Sign up

. 9 Cloud9 IDE A PRICING FEATURES BLOG COMPANY - SUPPORT -
Yoar code angaohere, angtime

Your code anywhere,
anytime...

Wirite, run, and debug your code with our powerfuland
flexible cloud IDE. Collaborate on your workspaces publicly,
or keep them private. The choice is yours!

EEl oa

Puc. 1. IToyatkosa web-cropinka Cloud9

Goog]édocs

for

Jlis  toro, mo0 mowarn mnpamoBatd B Cloud9, HeoOXimHO
3apeecTpyBaTHCh. CHCTeMa 3alpOIIOHY€ IBa BapiaHTH poOOTH: CTaHAAPT Ta
npemiyM. BapianTt crangapt migrpumye: 1 3akpuTy po6ody 00JIacTh, TepMiHAI
3 TIOBHO(YHKIIOHANBHUM iHTeprnpeTatopoMm Shell, no 3 3’emHanp 3a
nporokojoM FTP, HeoOMexkeHy KiTbKICTh BIAKPUTHX pOOOYMX oOjacTei,
MO>KJIMBICTD IIAKITIOYCHHS HEOOMEXEHO1 KUTBKOCTI CITiBy4acHHKIB. BapiaHT
npemiym (Baprictio 12 $ Ha Micsilb) Hala€ HACTYIHI MOXIIMBOCTI: 6 3aKPUTHX
pobounx obnacTeld, TepMiHAT 3 MOBHOMYHKI[IOHAJIBHUM IHTEPIPETATOPOM
Shell, HeoOMexeHy KUIBKICTh MIOKIIOYEHHS 3a TmpotokoioM FTP,
HEOOMEXEHY KUIBKICTh BIIKPUTHX poOOYMX oOjacTed, MOXKIUBICTh
MIKTFOYCHHS HEOOMEKEHOI KUTBKOCTI CITIBYYaCHUKIB, MIAKIIOYCHHS 10
BJIACHOI BIpTyaJIbHOT MAIIIMHH.

[icns peectpamii Mu monamaeMo a0 3akputoi pododoi odmacri. s Toro,
o6 moyaTu podoTy HEOOXiTHO CTBOPUTH HOBHUIT mpoekT. [1ix gac cTBOpeHHs
MPOEKTy HEOoOXiqHO OOOB’SI3KOBO BKa3aTH Ha3By IMPOCKTY Ta MOBY
MpOTrpaMyBaHHs, KO OyZe CTBOPIOBATUCH MPOCKT. Y KOXKHOMY IPOEKTI
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cTBOpIOEThCs  Gaitn readme.md, B sIKOMy MICTATbCS IHCTPYKIUIi 100
KOMITUTALIT Ta BUKOHAHHS IporpaMu. KomrminmoBaHHS poeKTy (30Kpema Juis
MoBH C/C++) BimOyBaeThes 3a TOIOMOTOK TepMiHaa Ta mporpamu make.

Ockinbpku cepBic SaaS 3acTOCOBYIOTh 3 METOIO 3a0€3MeUeHHs MpoIecy
HaBYaHHS Ta HAyKOBUX JOCHIPKEHb JIMIIE CIeNiali30BaHUM IMPOTPAMHUMHU
3acob0aMu, TOMy 0€3yMOBHO HEOOXiHO 3a0e3MeurTH HaBUajIbHUK Mpolec i
HaBYAJILHUMHU MaTepianamu (TeKCTaMH JISKIH, Ta00paTOPHUX Ta MPAKTHYHUX
po0iT, HaBYANbHUX NTOCIOHUKIB, MaTEePiaJiB A CAMOCTIHHOTO OIMpPAIFOBaHHS
To110). JlaHi MaTepiaay KOKEH CTYJeHT MOXKE BUBYATH B CAMOCTIHHOMY TeMITi,
3a BJIACHOIO TpaekTopiero. To6To cTyaeHT Oyae HaOyBaTH YMiHHS Ta HABUYKU
B Mipy HEOOXiAHOCTI — 1032 IPOMI3AKHUX IMPOEKTIB Ta MiAXOMAIB 10 HABYAHHSI.
TakuM 4MHOM, MOXKHA BHIIUJIUTH CEPBIC «HABYAIBHI MaTepialiil SK MOCIyTa
(Knowledge as Service, KaaS).

Hanpuknaz, 1 caMocTiifHOTO BUBUCHHS MOBH IporpamyBaHHs C MOKHA
BHKOPHCTaTH HaBAIbHUI NOCIOHUK «OCHOBU mporpaMyBaHHs MoBoto Cy» [1].
B 3anpornioHoBaHOMY MOCIOHUKY BHKJIAJIEHO OCHOBH MPOTrpaMyBaHHS MOBOIO
C y BimnosigHocTi i3 cranmaptoM ANSI X3.159-1989. TlociOHUK MiICTUTh
HEOOXITHUI TEOpeTHYHMI MaTepiaid 3 MOBH mporpamyBaHHsS C i3 BEIHKOIO
KUTBKICTIO TIpUKJIaAiB. Matepiai aisi MPaKTHYHUX 3aHATh CKJIAJAETHCSA 3
IHAMBIAyaTbHUX Ta KOHTPOJIBHUX 3aBJAHb, 10 MOXKYTh BUKOPHCTOBYBATUCH B
sIKOCTi 30ipHHKA 3aJ]]a49 NMPY BUBYCHHI 1HITHUX MOB IporpamyBaHHs. [TociOHMK
MPU3HAYEHO JJIS CTYJICHTIB 1 BHKJIAJAdiB HANpPSAMY MArOTOBKH «Dizukay,
«MaremaTuka», «XiMis», a TakoX IS CTYJCHTIB HENeJAaroridyHuX
CHEIIaTbHOCTEH MOJIOAIIHNX KYPCiB.

TakuM YMHOM BHUKOPHUCTaHHS XMapHHUX cepBiciB SaaS Ta KaaS npum
MiAroTOBI (haXiBIliB 3 MPOTrPaMyBaHHS CTBOPIOE MOXKIHBOCTI JIJIi HABYAHHS
0e3 MexX: y OyAb-IKHi 9ac Ta y Oylb-SIKOMY MiCIIi.
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