VAK 378.147:004.4:005.8
DOI https://doi.org/10.32782/2415-3605.26.1.14

MUXANAO AVUKEBUY

ORCID ID: 0000-0002-2196-252X
luchkevychmm@gmail.com

KaHaUIaT Qi3uKO-MaTeMaTHYHUX HAYK, TOIEHT
Harmionansuuii yHiBepcureT «JIpBiBChKA MOITEXHIKAY
Byn. C. barnepwu, 12, JIpBiB

OHOIHIOBAHHA EPEKTUBHOCTI CTYAEHTCBKHX DEVOPS-ITPOEKTIB
Y CUCTEMI HPOEKTHO-OPIEHTOBAHOT'O HABYAHHA

Y cmammi oocniosceno npobremy oyinosanna epexmuenocmi cmyoenmcvkux DevOps-npoexkmis y cucmemi npo-
EKMHO-0PIEHMOBAH020 HABUAHHSA. AKMYATbHICMb Q0CTIONHCEHHS 3YMOBIEHA He0OXIOHICMIO adanmayii 0C8IMHIX npocpam
nideomosku haxieyie 3 iHGOPMAYIIHUX MEXHONO2I 00 CYHACHUX [HHCEHEPHUX NPAKMUK PO3POOJICHHS NPOSPAMHOZO
3abe3neuenns, 30kpema memooonozii DevOps, wo nepedbayac inmespayito npoyecie po3poonents, mecmyeanns, inme-
epayii ma po32opmanHs nPOSPAMHUX CUCTIEM.

Memoto Oocnidxcennss € po3pobrenHa nedazo2iuHoi mooeni oyiniosants egpekmusnocmi cmyodenmcwvkux DevOps-
npoekmis. 3anponoHosana mMooens IPYHMyEmbCs Ha NOEOHAHHI pe3yNbmamueHUuX i npoyecHux NOKA3HUKIG, Wo 00360-
JIA1E€ KOMNIEKCHO OYIHIO8AMU AK AKICTb NPOSPAMHO20 NPOOYKNLY, MAK i epexmusHicms opeanizayii DevOps-npoyecy ma
KOMAnOHOi 63a€MO0ii.

s Oocsienenns nocmasnenoi memu UKOPUCIAHO KOMNILEKC MemOOi8 OOCIIONCEHHS, 30KpeMAd AHAI3 HAYKOBUX Odice-
pell, Memoo eKCnepmHo20 OYIHIOBAHHS OISl BUSHAYEHHS 84208UX KoepiyicHmis Kpumepiis, a makodic nedazo2iunuil ekcne-
pumenm. Excnepmue oyintosanns nposoounocs is 3anyuennam gaxisyis y eanysi ingpopmayitinux mexronoziu ma DevOps
i nepedbauano eusHaveHHsA 3Hayyujocmi kpumepiie 3a 10-6anbHOI0 WKATOIO 3 NOOATLUUM HOPMYBAHHAM Pe3yTbmamis.
Ha ocnosi ompumanux oanux cgpopmosano cucmemy Kpumepiis oyinio8anHs, o KII04AE QYHKYIOHATbHICMb NPOSPAM-
HOI cucmemu, AKiCmMb nPospamHo2o kody, euxopucmanus DevOps-npakmux, agmomamu3zosamne mecmysanHs, KOMaHOHY
83A€MO0iI0 Ma OOKYMEHMAayilo NPOEKMY.

Egexmusnicmo 3anpononoganoi mooeni nepegipeno 6 mexicax nedazo2iuno2o eKChepuMenmy, y aKomy 631U y4acme
cmyodenmu cneyianvrocmi «IHgopmayiuni cucmemu ma mexHonoeiiy, noodiieni Ha KOHMPOAbHY Ma eKCNePUMEHMATbHY
epynu. Excnepumenm mpueag npomscom 00HO20 cemecmpy ma hepedbauas eukoHamHs Kypcoeozo DevOps-npoekmy
i3 BUKOPUCIAHHAM CYYACHUX THCMPYMEHMie asmomamusayii po3spooients npoepamnozo sabesneuents. [ns niomsep-
0JICeH s pe3yNbmamie 3acmoCco8ano CMAMUCIUYHUL AHANI3, 30KpeMa NOPIGHAHH cepeOHiX 3HAYeHb NOKAHUKIE ma
nepesipKy ix 3Hauyujocmi.

Pesynomamu 0ocniosxcenus 3aceiouunu nioguujenHs NOKA3HUKi6 axocmi euxounanus DevOps-npoekmis y cmyoeH-
Mig eKchepuMeHmansHoi epynu, 0cooaueo 3a kpumepiamu euxopucmanis DevOps-npakmuk, agmomamu3zo8ano2o mec-
My6aHHa ma KOMAHOHOI 63acmo0ii. 3anpononosana mooenv 3adesneyye Oinbil 00 ckmueHe OYiHIOBAHH Pe3YIbINamie
HAGUAHMS, CHPUAE YOPMYBaHHIO NPoPecilinux KoMnemenmHocmeti cmyO0enmie i mosice Oymu UKOpUCMana 015t 00CKo-
HANeHHs CUCTeMU OYIHIOBAHHA KYPCOBUX | OUNIOMHUX NPOEKMIB Y 3aKAA0AX UWOI 0Cimu.

Kniouosi cnosa: DevOps, npockmuo-opieHmosane Haguanus, OYiHIOBAHHA NPOEKMIB, Neda202iuHa MOOeb, KYPCOBUlL
npoEKMm.
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EVALUATING THE EFFECTIVENESS OF STUDENT DEVOPS PROJECTS
IN A PROJECT-BASED LEARNING SYSTEM

The article discusses the challenge of assessing the effectiveness of student DevOps projects within a project-based
learning framework for the training of future IT professionals. The studys relevance stems from the rapid growth of
the digital economy and the increasing adoption of DevOps methodologies in the software industry, necessitating the
adaptation of educational programmes. Using DevOps methodology in education enables the combination of theoretical
training with practical activities, the organisation of teamwork and the development of continuous integration and
automation skills in software development processes.
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This study aims to develop a pedagogical model for evaluating the effectiveness of student DevOps projects. This
model is based on a system of weighted criteria and an overall evaluation indicator. The effectiveness of this model will
be tested in the context of project-oriented learning.

This study employs a systematic approach involving the analysis of scientific sources on DevOps and project-oriented
learning. It also incorporates expert assessment to determine the weighting coefficients of assessment criteria and a
pedagogical experiment.

The study resulted in the development of a pedagogical model for evaluating student DevOps projects, combining
performance and process indicators of project implementation. This model includes assessment criteria such as the
Sfunctionality of the software system, the quality of the software code, the use of DevOps practices, automated testing,
team interaction and project documentation. A weighting coefficient is determined for each criterion based on expert
assessment. The overall effectiveness of a DevOps project is determined using an integral indicator, calculated as the
weighted sum of the individual criteria assessments. The results of the pedagogical experiment showed an increase in
quality indicators for course projects among students in the experimental group, particularly with regard to the use of
DevOps practices, automated testing and team interaction.

he proposed assessment model has high pedagogical potential for integrating the DevOps approach into the training of
future IT specialists. Using it contributes to the objectivity of student project assessment, the development of professional
competencies and the formation of teamwork skills and software development process automation. Further research
should focus on expanding the system of metrics for evaluating DevOps projects and on using automated analysis of
software code repository data in the educational process.

Key words: DevOps, project-oriented learning, project assessment, pedagogical model, course project.

CyuacHuil po3BUTOK iH(QOpMaNIHHIX TEXHOJOTIH CYyNPOBOIKYETHCSI TPAHC(HOPMAITIEIO MiIXOMIB IO PO3-
pobieHHs mporpaMHoro 3abe3nedeHHs. OmHIE0 3 HAWOIBIT MOMHUPEHUX CyYacHUX MpakTuk € DevOps, 110
MOEAHYE MIPOLIECH PO3POOJICHHS, TECTyBaHH, IHTErpauii Ta eKCIuIyaralii IporpaMHIX CHUCTEM y Oe3nepeps-
HOMY IIMKJII CTBOPEHHSI Ta BAOCKOHAJIEHHS IPOrPaMHOr0 IPoAyKTy [9].

VY 3B’s13Ky 3 IMM BUHHKAE TIOTpeda ajanTaii OCBITHIX MPOrpaM MiAroTOBKK (axiBLiB 3 iHPOpMaLiiiHUX Tex-
HOJIOTiH IO Cy4acHMX iH)KeHEepHUX NpakTuk. OmHuM i3 eheKTUBHHX crocoOiB iHTerpauii DevOps-miaxony B
OCBITHI/ TIpOIEC € BUKOPHUCTAHHS MPOEKTHO-OPIEHTOBAHOTO HABYAHHS, Y MEXKaX SKOTO CTYICHTH BHKOHYIOThH
KOMaH/IHI TIpOTpaMHi IPOEKTH, IO MOACITIOIOTH peabHi MPOIIECH PO3POOIICHHS MTporpaMHoro 3abe3medeHHs [ 1].

Onnak BrnpoBamkeHHs DevOps-minxoay y HaBYaJbHUH TNPOLEC CYNPOBOIKYETHCS IMPOOIEMOIO
00’€KTUBHOTO OL[IHIOBaHHS PE3yNbTATiB CTYACHTCHKUX MPO€EKTIB. TpaauLiiiHi METOAN OLIHIOBAaHHSA KypCOBHX
MIPOEKTIB OPIEHTOBAHI MEPEBAKHO HAa KiHIIEBUH MPOTpaMHUIA MPOLYKT 1 HE BPaXOBYIOTh MPOIECHI aCIeKTH
DevOps-po3po0ieHHs, Taki 5K BUKOPHCTAHHS CHCTEM KOHTPOJIO BEpCiii, aBTOMaTH30BaHE TECTyBaHHS, 0e3-
TepepBHa iHTeTpaIlisl Ta KOMaHIHa B3a€EMOIis.

OTxe, BUHUKaE HAyKOBO-TIPAKTHYHA TpobiieMa po3poOIeHHS MeAaroriqaHo 00TPpyHTOBAHOT MOJIENI OIiHIO-
BaHHs €(pEeKTUBHOCTI CTyAeHTChbKIX DevOps-IpoeKTiB, siKa 103BOJISAE KOMIUICKCHO OL[IHIOBATH SIK PE3y/IbTaTh
MPOrpaMHOi pO3poOKH, TaK 1 MpoLec opraHizauii KOMaHIHOT pOOOTH.

AKTyaNbHICTh JOCIIDKSHHSI 3yMOBJICHAa HEOOX1THICTIO MOJIEPHI3allii MiIrOTOBKU (paxiBIliB y raimy3i iHdop-
MaIlifHIX TEXHOJOT1H BiAMOBIAHO 10 CyYacHUX 1H)KEHEPHUX MPAKTHK MporpamMHoi iHayctpii. DevOps-miaxin
Jlealli akKTHBHIIIIE BUKOPHUCTOBYETRCS Y IpodeCiitHii MisITEHOCTI MPOTpaMHUX iIH)KEHEPIB, 10 BUMAarae BiAro-
BilHO{ ajjanrTarii OCBITHIX METOIMK Ta CHCTEM OILIHIOBAHHS Pe3yJIbTaTiB HaBUYaHHS [5].

[Ipobnemaruka BrpoBakeHHs: DevOps y cucteMy BHUILOi OCBITH aKTHBHO AOCHTIKY€ETHCS y CydacHii Hay-
KOBIl JiTepaTypi. Y YHCIEHHHUX TOCIIIKSHHIX HAroNOIIy€eThCs, O iHTerpamis DevOps-npakTuk y HaBYaIIb-
HUI Tiporiec cnpusie GOPMYBAHHIO Y CTYACHTIB LITICHOTO YSBJICHHS MPO YKUTTEBUN IIUKJI pO3POOIICHHS MPO-
IpaMHOTO 3a0e3Me4eHHsI, PO3BUTKY CHUCTEMHOTO MHUCJICHHS Ta BJOCKOHAJICHHIO HAaBUYOK KOMaHIIHOI poOOTH
[7]. BukopucraHHs iHCTpYMEHTIB Oe3mepepBHOI iHTETparlii, aBTOMAaTH30BaHOTO TECTYBAaHHs, KOHTEHHEpH3aIlii
Ta CUCTEM KOHTPOIIO BEPCiil JT03BOIIsIE MOJEINIOBATH peaibHi YMOBH MPOQeciiiHOl MisIIbHOCTI MPOrpaMHIX
IH)KEHEpiB 1 MiABHIYE MPAKTUYHY CIPSIMOBAHICTh MiATOTOBKH CTYIEHTIB [3].

VY HayKoBHX TpalsiX MiAKPECTIOeTbc e(peKTUBHICTh BUKOPUCTAHHS MIPOEKTHO-OPIEHTOBAHOTO HABYAHHS
JUISL TIITOTOBKM MalOyTHIX (axiBIiB y ramysi iHpopmaniitaux texnonorii [10]. Takwii miaxix nependaqae
BUKOHAHHS CTYICHTAMH KOMaHJHHX IPOEKTIB, IO IMITYIOTH peaibHI MPOIECH PO3POOJIECHHS MPOrPaMHHIX
CHCTEM, BKJIIOUAIOUH IJIAaHyBaHHS, peai3allilo, TECTyBaHHs Ta PO3rOPTaHHS IPOrpaMHOro npoaykry. [Ipoek-
THO-OPI€EHTOBaHE HABYAHHS CTBOPIOE YMOBH JJISl IHTETpallii TECOPETUYHUX 3HAHb 13 MPAKTHYHUMHU HABUYIKAMHU,
(dhopMye BiAMOBiAaIBHICTD 32 PE3YJIBTATH CHIBHOL AISTIBHOCTI Ta CIPUsE PO3BUTKY MpodeciiHIMX KOMITETEHT-
HOCTEM, HeOOX1THUX JuIst poOoTH B cyuacHux IT-komanmax [8].

OxpeMi JOCHIKEHHSI TPUCBSYECHI BHKOpUCTaHHIO DevOps-iHCTpYMEHTIB y HaBYajJbHOMY TIPOILIECi,
30KpeMa CHCTEeM KOHTPOJIIO Bepcii, mardopm Oe3nepepBHOi iHTerpaiii Ta goctaBku (CI/CD), iHCTpyMeHTIB
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ABTOMATH30BaHOTO TECTYBaHHS Ta MOHITOPHHTY MPOrpaMHUX cucTeM [2]. 3acTocyBaHHS TaKUX TEXHOJOTIH y
HaBUYaHHI JI03BOJISIE CTYAEHTaM OTPUMATH JOCBiJ pOOOTH 3 CYy4aCHHMH 1HKCHEPHUMH MPaKTHKaMH, OI0 BiJ-
moBigarTh BuMoram I T-inaycTpii, a Takox cripuse GopMyBaHHIO HABUYOK CITIBIIpaIli, KOMyHIKaIlil Ta ynpas-
JIIHHS TTPOEKTHOIO isTEHICTIO.

BonHouac ananiz HaykoBHUX MyOJdiKaIliii CBiIYUTH, 110 MTUTAHHA KOMILIEKCHOTO OI[IHIOBAaHHS PE3yJbTaTiB
CTyAeHTCHKUX DevOps-npoeKTiB AOCHIKEHE HEAOCTaTHBO. BibIIicTh TOCTiAKEHb 30CepeIKYEThCS Tepe-
Ba)KHO Ha METOAMYHHMX aclekTax opranizauii DevOps-HaBuaHHs 200 Ha BUKOPHCTaHHI OKPEMUX iHCTPYMEHTIB
aBTOMaru3allii B OCBITHbOMY Ipolieci [4; 6]. HaroMicTh 3HAUHO MEHIIIE YBaru MPUILISETHCS PO3POOICHHIO
MIEearOTi9HO OOTPYHTOBAHUX MOJIEJICH OIlIHIOBAHHS PE3YJIBTAaTiB MPOEKTHOI MisITEHOCTI CTYICHTIB.

3o0kpema, y HayKOBiH JliTepaTypi BIACYTHI y3araabHeH] MiAXoan 10 OmiHoBaHHS DevOps-TpoeKTiB, sKi 0
OZJHOYACHO BPAXOBYBAJIH SIKICTh CTBOPEHOTO MPOTPaMHOI0 MPOAYKTY, €(peKTUBHICTb BUKOpHCcTaHHS DevOps-
MPaKTHK, PiBEHb KOMaHHOI B3a€EMO/Ii1 Ta pe3ylbTaTH HaBYAIbHOI AisITBHOCTI CTY/ICHTIB.

Merta cratTi nojsrae y po3po0ieHHi Ta 00rpyHTYBaHHI MEeJarorivHOi MOJIEIi OI[IHFOBaHHS €()eKTUBHOCTI
CTyneHTChKUX DevOps-TIPO€EKTIB Y CUCTEMI IIPOEKTHO-OPIEHTOBAHOTO HAaBYaHHS.

TakuM 9uHOM, 3aBIaHHSAMH TOCITIDKEHHS € aHali3 HayKOBUX MiAXOiB 10 BpoBamkeHHS DevOps y cuc-
TEMY BHIIO] OCBITH Ta METO/IB OI[IHIOBAaHHS MPOEKTHOI AisITHHOCTI CTY/ACHTIB; OOTPYHTYBaHHS NeNarorigHIX
3acag i po3poOneHHs MOJeNi OLiHIOBaHHS €(EeKTUBHOCTI cTyNeHTChbKHX DevOps-IpoeKTiB HAa OCHOBI HOE-
HaHHA pe3yJbTaTHBHUX 1 MPOLIECHUX MOKa3HHUKIB; BU3HAYEHHS CHCTEMU KPUTEPIiB OL[iHFOBaHHS, BCTAHOBJICHHS
ix BaroBux Koe(illi€HTIB i (JOPMYBaHHS iHTErPAILHOTO MOKa3HUKA OILIHIOBAHHS, 8 TAKOXK CKCIIEPUMEHTAIbHA
nepeBipka e()eKTUBHOCTI 3aIIPOITIOHOBAHOI MOJIEINI Ta aHAJI3 PE3YNIBTATIB MEAaroriqyHOr0 EKCIIePUMEHTY.

MeTOI0I0TTYHOK0 OCHOBOIO AOCIIKEHHSI € CUCTEMHUM, KOMIIETEHTHICHUM Ta AISUIbHICHUN MIIXOOHA 10
Oprasizailii OCBITHBOTO MPOIIeCy Y BHUIIiH MIKoIi. CHCTEMHHMIA ITiIX1]T JO3BOJISIE PO3TIISIATH MTPOIEC MiATOTOBKH
MaiiOyTHIX (axiBLiB 3 iHPOPMALIMHUX TEXHOJOTIH AK LIICHY MEeJaroriuHy CUCTEMY, Y MeKaXx SKoi MoeTHy-
IOThCSI TEOPETUYHA MiATOTOBKA, MPAaKTUYHA JisSUTBHICTH CTYJICHTIB Ta pe3y/ibTaTd HaB4aHHS. KommneTeHTHic-
HUH MiJXiJ OpieHTy€e HaBYalbHUI Tporiec Ha GopMyBaHHS MPOQPECIHHUX KOMIIETEHTHOCTEH, HEOOX1THUX ISt
e(eKkTUBHOI AisTBHOCTI y cdepi mMporpamMHoOi iHXeHepiil, 30KkpemMa HaBHUOK BUKOprcTaHHSI DevOps-TipakTuk,
KOMaHJIHOI B3aeMOJii Ta aBTOMAaTH3aIlii IPOIEeCiB pO3pPOOIICHHS MPOrpaMHOro 3abe3nedeHHs. [lissmpHicHUN
IiIXi]] TIepeadadae opraHi3allito HaBdaHHs Yepe3 BUKOHAHHS MMPAKTHYHUX MPOEKTIB, M0 MOJEIOIOTH PeallbHi
YMOBH IIpodeCiifHOl AisUIbHOCTI MPOrPaMHHX iHKEHEPIB.

VY nociimkeHHI BUKOPHCTaHO KOMIUIEKC 3arajlbHOHAYKOBHX 1 IE€aroriYHAX METOIB, 30KpeMa aHai3 i y3a-
raJbHeHHS! HAYKOBUX JpKepel 3 TpobnemMatiki DevOps Ta MPOEKTHO-Opi€EHTOBAHOTO HABYAHHS, METOJ| eKC-
TIEPTHOTO OITIHIOBaHHS JIsI BU3HAYEHHS BarOBHX KOC(IIi€HTIB KPUTEPIiB OMIHIOBAHHS CTYAEHTCHKHX DevOps-
MIPOEKTIB, a TAKOXK MEAATOTIYHNN eKCIIEPUMEHT, CIIPSIMOBAaHUI Ha MepeBipKy e(heKTUBHOCTI 3alIpOMOHOBAHOI
MOJIETIi OL[IHIOBAaHHS Y MPOLECi BUKOHAHHS CTYACHTAMH KypCOBUX MPOEKTIB.

3ampornoHOBaHa NeJaroriyHa MoAedb OLIHIOBAaHHS CTYAEHTCHKHX DevOps-poeKTiB IPYHTYETHCS Ha
iHTerpailii pe3yIbTaTUBHUX 1 MPOILIECHUX MOKA3HUKIB, IO J03BOJISE 3IMCHIOBATH KOMIUIEKCHE OI[IHIOBAHHS
HaBYAJIBHOI JISUTBHOCTI CTYICHTIB y MEXaX MPOEKTHO-OPIEHTOBAHOTO HaBYaHHS. Takui MiAXin BiAmOBimae
CyJacHHM BHUMOTaM ITiATOTOBKH (haXiBIiB y Tamy3i iHPOpMAIiHHUX TEXHOJIOTiH, ockinbku DevOps mepen-
Oavae He JHIIE CTBOPEHHS IMPOTPAMHOTO NPOIYKTY, alle i opraHizallito 6e3nepepBHOr0 MUKIY pO3pOOICHHS,
TECTYBaHHS, IHTETpaLii Ta PO3ropTaHHs MPOrPAMHOTO 3a0e3MeUeHHS.

VY cTpyKTypi Moaeni BHOKPEMIJICGHO [IBi B3a€MOIIOB’s3aHi pynH MoKa3HHKIB. Ilepma rpyma oxomtoe
pe3yNIbTaTHBHI MOKa3HUKH, 0 XapaKTepU3YIOTh SIKICTh CTBOPEHOTO MPOrPaMHOTO MpoAyKTy. [lo HUX Haje-
XKaTb (PyHKI[IOHAJIBHICTh MPOTPAMHOI CHCTEMH, BIAIOBITHICTh peani3oBaHUX (YHKIIH MOCTaBIEHUM BHUMO-
raMm, CTaOUTBHICTh POOOTH MPOTPAMHOTO 3a0e3MEeUCHHS, a TAaKOXK SAKICTh MporpamMHoro komy. Lli moka3HuKH
BiT0OpakaroTh KiHIIEBHI pe3yIbTaT pOOOTH CTYICHTCHKOI KOMaH/IM Ta piBeHb C(hOPMOBAHOCTI TEXHIYHIX KOM-
METEHTHOCTEH y cepi NporpaMHoi iHKeHepii.

Hpyra rpyna BKJIIoyae MpOLECHI MOKAa3HUKH, SIKi BimoOpakaroTh eeKTUBHICTH opranizamii DevOps-
IpoIiecy Mijl Yac BUKOHAHHS NPOEKTY. /10 TaKUX MOKA3HUKIB HaJIe)KaTh BUKOPUCTAHHS CHCTEM KOHTPOJIIO BEp-
Ciif, 3aCTOCyBaHHS IHCTPYMEHTIB Oe3mepepBHOi iHTerpaiii Ta moctaBku (CI/CD), aBTomMarn3oBaHe TECTYBaHHS
MIPOTPaMHOTO 3a0€3MeUeHHs], a TAKOK €(PEeKTUBHICTh KOMaHIAHOI B3aeMOJii cTyneHTiB. Ll moka3Huky xapakre-
PU3YIOTH OpTaHi3allilfHi Ta TEXHOJOTIYHI acTeKTH pOo3pOOICHHS MPOTPAMHHX CHUCTEM 1 IEMOHCTPYIOTh 3/1aT-
HICTh CTYJCHTIB IPaLOBATH BiAIOBIAHO JO CY4aCHHUX MPAaKTUK MPOTrpaMHOi iHAyCTpii.

[MoemnanHs pe3ynbTaTUBHUX 1 MPOIIECHUX MMOKA3HUKIB JIO3BOJISE OI[IHIOBATU HE JIUIIIE KiHIIEBUN Pe3yJbTaT
PO3pOOIICHHST TPOTPAMHOTO MPOAYKTY, aje W caM TpoIeC BUKOHAHHS MPOEKTY, BKIIOUAIOYM BHKOPUCTAHHS
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Cy4YacHHX 1HCTPYMEHTIB aBTOMAaTH3alii Ta opraHi3auil0 KOMaHAHOI HisuibHOCTi. Takuil miaxix 3abe3meuye
OUIbII 00 €KTUBHE Ta KOMILJICKCHE OI[IHFOBAHHS HABYAJBHUX PE3YJIbTATIiB CTYIEHTIB 1 cripusie popMyBaHHIO
npoeciiHNX KOMIIETEHTHOCTEH, HeOOX1THHUX 17 epeKTHBHOI poboTn B DevOps-cepenoBuiii.

{06 oOrpyHTYyBaTH BaroBi KOoedillieHTH KpHUTEpiiB OIiHIOBaHHS KypcoBoro DevOps-mpoexTty, y mocii-
JDKEHHI BUKOPHCTAHO METOA €KCIIEPTHOTO OLIIHIOBAHHS, IPOLEAypa SKoro Oyna IeTanizoBaHa Ta CTPYKTYpO-
BaHa. J{o excriepTHOi rpynu Oysio 3amyyeHo 8 (axiBuiB, cepen sIKMX BHKJIaAadi Aucimiutil 3 DevOps, a Takox
npakTukytodi cretianicty IT-inmycTpii 3 ocBigom pobotu He MeHlIe 5 pokiB. Bindip ekcnepTis 37ilicHIO-
BaBCs 32 KpUTEPissMHU MpodeciiiHOT KOMIIETEHTHOCTI, JOCBiY Y4acTi y MPOEKTHIN AisIIBLHOCTI Ta 00i3HAHOCTI
3 cydacHuMH DevOps-npakTHKaMu.

[Iporexypa excriepTHOTO OILIHIOBaHHS MPOBOAWIACS Yy KilbKa eTamiB. Ha mepriomy erari ekcriepram
OyJ10 HazaHO IEpPeNiK KPUTEPIiiB OL[IHIOBAHHS CTYACHTCHKUX DevOps-poeKTiB 13 iX OMMCOM Ta MOSICHEHHIM
3MICTY KOYKHOTO NOKa3HuKa. Lle 103Bonmio 3a0e3neunTy eAnHe po3yMiHHS KPUTEPIiB yciMa y4acHHUKaMHU eKc-
MEPTHOTO ONMUTYBaHHs. Ha npyroMy erami ekcrepTd 3iHCHIOBAJIM 1HAMBIyalbHE OI[IHIOBAHHS 3HAYYIIOCTI
KOXKHOTO KpuTepito 3a 10-0anpHOI0 mIKaoro, e 1 03Ha4ano MiHIMaJIbHY BayIIMBICTh, a 10 — MakcCHMalbHY.
OT1iHIOBaHHS TPOBOIMIIOCS HE3aJIEKHO, IO JO3BOIMIO YHUKHYTH B3a€EMHOTO BIUIUBY €KCTIEPTIB 1 ITiIBUNITUTH
00’ €EKTHBHICTD PE3YIIbTATIB.

Ha tpetbomy etami Oyio 31iiCHEHO y3araJbHEHHS Pe3y/bTaTiB eKCIIEPTHOTO OLIHIOBaHHSI LISIXOM 004HC-
JICHHS CEPEIHBOTO apU(METUIHOTO 3HAYCHHS JJ1s1 KOXKHOTO KpuTepito (Tabm. 1). J{ns miaBumieHHs HaxidHOCTI
OTPUMAHUX PE3YJILTATIB TAKOK OyJIO MPOaHATI30BaHO Y3TOKEHICTh SKCIIEPTHUX OI[IHOK (Ha PiBHI BIIXWICHb
BiJI CEpEHBOTO 3HAYCHHS ), IT[0 3aCBIAYMIIO TOCTATHIN PIBE€Hh KOHCOJIOBAHOCTI TyMOK €KCIIEPTIB.

Tabmus 1
ExcrnepTHe BU3HAYeHHSI BATOBUX Koe(inieHTiB KpuTepiiB oniHwBanHs DevOps-poeKTy

Kpurepiii oninroBanHs E1l E2 E3 E4 ES E6 E7 E8 CepeaHe 3HaYeHHS
OyHKIIOHATIBHICTB NIPOTPAMHOI CHCTEMH 9 10 9 9 10 9 9 10 9.38
SIkicTh IPOrpaMHOTo KOmy 8 9 9 8 9 8 9 8 8.50
Buxopucranus DevOps-nipakTuk 9 9 10 9 9 10 9 9 9.25
ABTOMAaTH30BaHE TECTYBAaHHS 7 8 8 8 8 7 8 8 7.75
KomaniHa B3aeMozist 6 7 7 6 7 7 6 7 6.63
JloKyMeHTaIlisi HPOEKTY 6 6 7 6 6 6 7 6 6.25

Pesynbrati eKCHepTHOTO OIHIOBAaHHSA CBi4YaTh, IO HAWOUIBIIy Bary B OIIHIOBAHHI CTYIEHTCHKOTO
DevOps-nipoekTy Mae (yHKIIOHATBHICTh MPOTPAMHOI CUCTEMH, OCKITbKM caMe BOHA BiJoOpakae Bimo-
BiJJHICTH PO3POOJICHOTO MPOTrPaMHOr0 MPOAYKTY MOCTaBICHHM BHMOTaM. BHCOKY 3Ha4YyIIicTh TAaKOXK MalOTh
SIKICTh MTPOTPAMHOTO KOAY Ta BHUKOpUCTaHHS DevOps-TpakTHK, 0 BH3HAYAIOTh ¢EKTUBHICTh OpraHizarii
MIPOTIECY PO3POOIICHHS.

MeHuy, ajie BaXJIMBY YacTKy B 3arajibHill OLIHII CTAHOBIIATH ABTOMAaTH30BaHE TECTYBaHHSA, KOMaH/(Ha B3a-
€MOJIisl Ta JOKYMEHTAIlis TPOEKTY, SKi XapaKTepu3yITh piBeHb MpodeciiHoi KyabTypu po3poOIeHHs Mpo-
IPaMHOTO 3a0e3MeUeHHs.

Ha ocHoBi oTpumanux pe3ynbTariB Oyno c()OpMOBAHO CHCTEMY BaroBHUX KOeQilliEHTIB KpUTEPIiB OLiHIO-
BaHHS, 110 BUKOPUCTOBYETHCS JJIS1 PO3PAXyHKY THTETPANbHOI OI[IHKH eEeKTUBHOCTI CTyAeHTChKOTo DevOps-
IIPOEKTY.

g cucremaru3aliii mporecy OIiHIOBaHHS CTYIEHTChKUX DevOps-TpoeKTiB y Mekax MpOEKTHO-OPIEHTO-
BaHOTO HaBYaHHS 3alIPOIIOHOBAHO MOJIEJIb, SIKa MOEJHYE NPOLEC BUKOHAHHS MPOEKTY, BUKopHcTaHHA DevOps-
IHCTPYMEHTIB Ta CUCTEMY IEAaroriYHOTO OL[IHIOBAHHS Pe3yJbTaTiB. Y3arajJbHEHY CTPYKTYpy Takoi mMopeni
1o/1aHo Ha puc. 1.

3arpornoHOBaHa MOJEINb IEMOHCTPYE B3aEMO3B 30K MK IIPOIIECOM BHKOHAHHS CTyAeHTChKOTo DevOps-
MIPOEKTY Ta CUCTEMOIO MOTO OIIHIOBAHHSA. Y MOJEIN MOEAHYIOThCS JIBI TPYITH MOKa3HUKIB: TiporiecHi DevOps-
METPHKH, IO XapaKTepH3yIOTh e€(PEeKTHBHICTH IPOIECiB PO3POOICHHS Ta iHTErpalii mporpaMmHOro 3abes3-
MIEYCHHS, 1 MMeAaroriyHi KpuTepii, sIKi BiZoOpakaloTh SIKICTh MPOrPaMHOTO MPOLYKTY Ta PiBEHb KOMaHIHOI
B3a€EMO]IIi CTYJCHTIB.

[HTerpanis nux ABOX IPyIl MOKa3HHUKIB J03BOJISIE CHOPMYBATH KOMILIEKCHY OLIIHKY Pe3y/bTaTiB BHKOHAHHS
KyPCOBOTO IIPOEKTY Ta BU3HAYHUTHU PiBeHb chopMoBarocTi DevOps-KOMIIETEHTHOCTI CTYAeHTIB. Takuil miaxin
3abe3mneuye ORI 00’ €KTHBHE OIIHIOBAaHHS HAaBYAJILHUX PE3YIIBTATIB 1 BijoOpakae K TEXHIUHI, TaK 1 OpraHi-
3aMiifHi aCTeKTH JiSUTbHOCTI CTyA€HTCHKUX KOMaH]I.
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Puc. 1. Mooenw oyinrosanns DevOps-npoekmy y RPOEKMHO-0PIEHMOBAHOMY HABYAHHI

Ha ocHOBI y3arajibHeHHsI pe3y/IbTaTiB, MPEACTABICHUX HA PHUC. 1, a TAaKOX aHaJi3y €KCIIEPTHOTO BU3HA-
YEHHS BaroBUX KOE(DIIIEHTIB KPUTEPIIB OIIHIOBAHHS, TIOAAHUX Y Ta0I. 1, Oyi0 chOpMOBAHO CHCTEMY KPHUTE-
piiB omiHIOBaHHS cTyneHTCHKUX DevOps-mpoekTiB. Po3poOiieHa cricTeMa BpaxoBye SIK Pe3yJIbTaTi CTBOPEHHS
MIPOTPaMHOTO MPOAYKTY, TaK 1 mpouec opradizanii DevOps-AisiIbHOCTI CTYACHTCHKUX KOMaH] ITif] 4ac BUKO-
HaHHA KypCOBOTO IPOEKTY.

30kpema, KOHIICTITyalIbHa MOJIENb OI[iHIOBaHHSI DevOps-npoeKTy TEMOHCTPYE B3a€MO3B’SI30K MIX MpoIie-
COM BUKOHAHHSI CTY/IEHTCHKOTO MTPOEKTY, BUKOPUCTaHHIM DevOps-iHCTpyMEHTIB Ta CHCTEMOIO TIeJarorigHOTO
OIIiHIOBAaHHS PE3yJIbTaTiB HABYAIBHOI MisTBHOCTI. BomHOYAc pe3ynbTaTH €KCIEPTHOTO OIIHIOBAHHS T03BO-
JIWIA BU3HAYUTH BiIHOCHY 3HAYYIIICTh OKPEMUX KPHUTEPIiB OIIHIOBAaHHA Ta BCTAHOBUTH BiAITOBiAHI BaroBi
KOeQIIiEHTH.

VY pes3ynbraTi CHHTE3y OTpUMaHMX AaHUX Oyllo chOPMOBAHO CHCTEMY KpUTEPiiB OLliHIOBaHHS, siKa 3a0e31e-
4y€ KOMIUIEKCHE OIliHIOBaHHSI €(peKTUBHOCTI BUKOHAHHSI CTYACHTCHKIX DevOps-TpoeKTiB y Mekax MPOEKTHO-
OpIEHTOBAaHOTO HABYAHH. 3aIPOMIOHOBAaHA CHCTEMa KPUTEPIiiB mojaHa y Taoi. 2.

Tabmuws 2
KpuTtepii oninioBanns cryneHTCbKUX DevOps-nmpoekTiB
Kpurepiii 3micT KpuTepio Bara (%)
OyHKIIOHATBHICTH IPOTrPAMHOI CHCTEMHU BIINTOBIHICTB IPOTrPAaMHOT0 NPOAYKTY BUMOTaM IIPOEKTY 25
SIKiCTh IPOrpaMHOTO KOy CTPYKTYpPOBaHICTh KOJY, BAKOPHCTAHHS CTaHAAPTIB MPOTrpaMyBaHHs; 20
Buxopucranns DevOps-nipakTuk 3actocyBaHHs1 CI/CD, cucteM KOHTPOIIIO Bepciii, aBToMaTH3allil 20
ABTOMATH30BaHE TECTYBAHHS HasIBHICTB TECTIiB Ta IIOKPHUTTS KOy 15
KomannHa B3aemonist e(eKTHBHICTh CIIBIpAL[i CTYACHTIB 10
Jokymenrartis MMOBHOTA TEXHIYHOT JOKyMEHTAITi1 10

3aranpHa e(beKTI/IBHiCTL DeVOpS—HpOCKTy BHU3HAYA€THCA AK iHTerpaJ‘IBHI/Iﬁ IIOKa3HHUK:
n
E = Z wW; - S;
i=1
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ne E — inrerpanpna oninka DevOps-TipoexTy; Wi — BaroBUil KOe(illiEHT KPUTEPIFO; Si — OLlIHKA 32 B1IMOBITHUM
KpHUTEpieEM.

st mepeBipku €EeKTUBHOCTI 3aIllpOIIOHOBAHOI MOJETI OIHIOBAHHS CTYIEHTCHKUX DevOps-TipoeKTiB
y HamionansHOMy yHiBepcuTeTi «JIpBiBChKa ToOMiTEXHIKa» OYyIIO MPOBENEHO IMENAroTiYHUN EKCIIEPUMEHT
i 9ac BUKOHAHHS CTYACHTAMH KypPCOBOTO IPOEKTY 3 AUCUMILIIHK «Po3ropTanHs iHQOpPMaLiiHUX CHCTEM.
Mertor0 ekcriepuMeHTy OyJ0 BHU3HAUEHHsI BIUIUBY pO3pOOJIEHOT CHCTEMHU KPUTEPiiB OL[IHIOBaHHS 3 BarOBUMH
koe(ilieHTaMu Ha pe3y/IbTaTH HaBYaJIbHOI JiSUTBHOCTI CTYCHTIB 1 SIKICTh BAKOHAHHS KOMaHHUX POTPaMHHUX
MIPOEKTIB.

Y nmochimkeHHI B3sSJIM y9acTh JBI TPYHH CTYIEHTIB cruerianbHocTi F6 «lHpOpMariiiiai cuctemMu Ta Tex-
HoJOTii». 3aranpHUN 00CAT BUOIPKHM CTaHOBHB 48 CTYIEHTIB, AKi Oylv MOALIEH]I HA ABI TPyHH: KOHTPOJIbHY
(24 ctynenTn) Ta excriepuMeHTanbHy (24 cryaentn). [lemarorivHuil eKCiepuMEHT TPUBAB MPOTATOM OHOTO
cemectpy (15 HaBUaIBHUX THXKHIB) 1 OXOILUTIOBAaB MOBHUI LIMKJI BUKOHAHHS KypcoBoro DevOps-npoexTy.

dopMyBaHHS TPy 3MIHCHIOBATIOCS 32 IPUHIUIIOM MTOPiBHSIHHOCT] HaBYaJIbHUX PE3YNITATIB Ta PiBHS MiJ-
TOTOBKH CTy[eHTiB. HaBuanbHMIT TIporiec y KOHTPOJBHIN Ta eKCIEepUMEHTANbHIN Ipynax OpraHizoByBaBCS
32 OZJHAKOBUMH HaBUAJIBHUMM IPOrpaMaMHy Ta NependadaB BUKOHAHHS KYypPCOBOTO IIPOEKTY, 110 MOEIIIOBAB
MOBHUH LUKJ PO3POOIEHHS MPOrPaMHOTO MPOIYKTY.

Y KOHTPONBHIH rpymi OLiHIOBAaHHS PE3YJbTaTiB KypCOBOTO MPOEKTY 3A1HCHIOBAIOCS 32 TPAAULIIHHOIO CHC-
TEMOI0, SIKa NepeBa’KHO BpaxoByBasla KiHLEBHH pe3yNbTaT MPOrpaMHOi po3poOKH, (PyHKIIOHATIBHICTH HPO-
TPaMHOTO TPOJYKTY Ta SKICTh MPOTPaMHOTO KOAY. Y eKCIepUMEHTANbHIN IpyIli 3aCTOCOBYBAIACs 3arporo-
HOBaHa MOJICJIb OIIIHIOBAHHS, 1110 Tepeadadac BUKOPUCTAHHSI CHCTEMH KPUTEPIIB i3 BarOBUMH KOe(illieHTaMu
Ta BPaXOBYE SK PE3YIABTATHBHI, TaK 1 MPOIECHI acTieKTH BUKOHAHHSI DevOps-TIpoeKTy.

[lix yac BUKOHaHHsS KypCOBOTO NPOEKTY CTYACHTH IPALIOBAINA Y KOMAaH/AaX, BUKOPHUCTOBYIOUHM Cy4acHi
iHcTpyMeHTH DevOps, mo BigoOpakaloTb MPaKTUKW peanbHoi iHAYCTpii MpOrpaMHOro 3a0e3MedeHHS.
30kpeMa, Uil oprasizaiii criijabHOI PO3pOOKH 3aCTOCOBYBAJIHCS CUCTEMHU KOHTPOIIO Bepciit Git i3 Bukopuc-
tanHsaM iardopm GitHub a6o GitLab, 110 3a0e3nedyBaiy KepyBaHHS PEIIO3UTOPIAMHU, KOHTPOJIb 3MiH KOIY
Ta MATPUMKY KOMaHAHOI B3aemMozii yepe3 MexaHizmu pull/merge request.

Juta peanizanii mporeciB 6esnepepBHoi iHTerpaiii Ta foctaBku (CI/CD) BUKOpHUCTOBYBAIMCS IHCTPYMEHTH
GitHub Actions, GitLab CI/CD a6o Jenkins, siki 103BOJISIIIM aBTOMaTU3yBaTH 30ipKy MPOEKTY, 3aIlyCK TECTiB
1 pO3ropTaHHs MPOrpaMHOro 3ade3neueHHs. ABTOMAaTH30BaHe TECTYBaHHs 3A1MCHIOBAIOCS 13 3aCTOCYBaHHIM
¢peiimBopkiB JUnit, mjo 3abe3neuyBano mepeBipky (DYHKLUIOHAIBHOCTI MPOTPaMHOTO MPOAYKTY Ta ITiJBH-
IICHHS SIKOCT1 KOITY.

Jlns koHTeliHepH3aLii Ta po3ropTaHHs 3aCTOCOBYBaIUCs TexHoiorii Docker, a B OkpeMux IpoexTax — ene-
MEHTH OpKecTparlil koHTelHepiB (Hanpukian, Docker Compose), o J03BOISIIO MOENIOBATH CyJacHI Mij-
XOIH A0 PO3rOpTaHHA NporpaMHux cucteM. Opranizaiis KOMaHIHOI B3a€EMOIi1 3iHiCHIOBaIacs 3a JOIOMOTOI0
IHCTPYMEHTIB YIIPaBIiHHS NPOEKTAMH Ta KOMyHikauii, Takux sk Jira, Trello, Slack, mo cnpusino koopanHaii
poOOTH CTYICHTCHKUX KOMaH]I 1 pO3IO/IiTY 3aB/IaHb.

BuxopricTaHHs 3a3Ha4€HUX 1HCTPYMEHTIB 3a0€311eunyIo HaOMMKEeHHS! HaBYaJIbHOTO MPOIECY 10 PeaTbHUX
yMoB Tipodeciitnoi misutbHOCTI DevOps-imkeHepiB Ta cprsiio GOPMYBAHHIO Y CTYACHTIB MPAKTHIHNX HABH-
YOK PoOOTH 3 Cy4aCHUMH TEXHOJIOT1SIMU pO3pOOJICHHS IPOrPaMHOro 3a0e3eUeHHS.

Jnst KiUIbKiCHOT OLIHKM e()eKTUBHOCTI 3allpoOrOHOBAaHOI Mozeni Oylo MpOBEASHO CTATUCTHYHHMN aHaii3
pe3yNbTaTiB HaBYaHHS CTYAEHTIB. 30KpeMa, 3IiHCHEHO MOPIBHAHHS CEPEAHIX 3HAYCHb MOKA3HUKIB OIIHIO-
BaHHS 32 BU3HAYCHUMU KPUTEPISIMU Y KOHTPOJIbHIHA Ta eKCIiepUMEHTaNbHilN rpynax. JlonarkoBo 0yi0 3acTo-
coBaHo KpuTepiii CTerofeHTa (t-KpHUTEpiil) TSI HE3aICKHUX BUOIPOK 3 METOIO TIEPEBIPKU CTATUCTUIHOI 3HA-
YyII0CTi BIAMIHHOCTEH MiX TpyIIaMu.

PesynbraTté cTaTHCTUYHOTO aHANi3y MOKA3ald, MO0 33 OUIBIIICTI0 KpUTEpiiB (30KpeMa BUKOPHCTAHHS
DevOps-nipakTrk, aBTOMaTU30BaHE TECTYBaHHS Ta KOMaHJHA B3a€MOJis) BIIMIHHOCTI M)XK KOHTPOJBHOI Ta
EKCIIEPUMEHTAIILHOIO TPYNaMU € cTaTUCTHYHO 3HauyImuMH (p < 0,05). Lle cBiguuTh Ipo Te, 110 3aCTOCYBAHHS
3aIpPOIIOHOBAHOT MOJIEIN OIIIHIOBAaHHS Ma€ O3UTHBHHUHN BIUTUB HA PE3yIbTaTH HABYAJILHOT isSUTBHOCTI CTY/ICH-
TiB Ta CIIPHUSIE TMiABUIICHHAIO ¢(heKTUBHOCTI BUKOHAHHS DevOps-ipo€eKTiB.

Pe3ynbraTi mmegaroriqyHOro eKCepuMeHTy Oyllo y3arajJbHeHO NUISIXOM BH3HAYEHHS CEPEeqHIX MOKa3HHKIB
OLIIHIOBaHHS CTYyAEHTCHKHX DevOps-IIpoeKTiB y KOHTPOJIbHIN Ta eKCIIepUMeHTabHIN rpynax. OTpuMani naHi
IIOJaHo B Ta0m. 3.

AHai3 pe3yabTaTiB MearorivHoro eKCIepruMEHTY CBITYUTh PO MO3UTUBHY AMHAMIKY OKa3HUKIB y CTY-
JEHTIB eKCIIEPUMEHTaIbHOT rpynH. HaiO11b11 TOMITHI 3MiHU CITOCTEPITaloThCA 33 KPUTEPISIMA BUKOPHCTAHHS
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Taomumsa 3
Cepenni pe3yabTaTi OLiHIOBaHHS cTYAeHTChKHX DevOps-npoekTiB

Kpurepiii KonTpoasna rpyna ExcnepumMeHTajbHa rpyna
ODyHKITIOHAIBHICT 78 89
SkicTh KOy 74 87
DevOps-npakTuku 63 91
TecTyBaHHs 69 86
Komanna po6ora 76 90
Jlokymenrartis 72 85

DevOps-npakTHK Ta aBTOMAaTH30BaHOTO TECTYBaHHSI, 1110 MOSICHIOETHCSI aKTHBHUM 3aCTOCYBaHHIM iHCTPYMEH-
TiB Oe3mepepBHOI iHTerpamii Ta aBToMaru3alii IpoleciB po3poOIeHHs MPOrPaMHOTO 3a0e3TedeHHs. Takox
CITOCTEPITA€TRLCS ITiIBUINEHHS MOKA3HUKIB KOMAHIHOI B3a€MOIIIi CTYJEHTIB, IO € BAXKIUBUM KOMIIOHCHTOM
DevOps-kynsTypu Ta eheKTHBHOI opraHi3allii KoMaHIHOI poOOoTH.

[opiBHSHHS pe3yabTaTiB KOHTPOJIBHOI Ta EKCIIEPUMEHTAIBHOI IPYTI JEMOHCTPYE, 1110 BAKOPUCTAHHS 3aIIpo-
MTOHOBAaHO{ MOZIENI OLIHIOBaHHS CIIPHAE OLIBII YCBIJOMIIEHOMY 3aCTOCYBaHHIO cTyneHTaMu DevOps-ipakTuK,
MIJBUIICHHIO SKOCTI MPOTPAMHOTO KOy Ta MOKPALICHHIO OpraHi3allii mporecy po3poOieHHs MPOrpaMHOro
3abe3nedenHs. KpiM Toro, 3amponoHoBaHa CUCTEMa KPUTEPIiB J03BOJISAE 3a0€e3MeUnTH OUThI 00 €KTUBHE Ta
KOMILICKCHE OITIHIOBAHHS PE3YJbTaTiB HABUAIHHOI MIsITEHOCTI CTYICHTIB.

OTpumaHi pe3ynpraTH NEeJaroriyHoro EeKCIEPUMEHTY MiATBEPIKYIOTh €(EeKTUBHICTH BHKOPHCTAHHS
DevOps-niaxony y NpOeKTHO-OPiEHTOBAaHOMY HaBYaHHI Ta CBiT4aTh MPO JOLLIBHICTH 3aCTOCYBaHHS PO3PO-
071eHOT MOZIeTIi OLIIHIOBAaHHSI i1 YaC BUKOHAHHS KypCOBHUX i IUTUIOMHUX MPOEKTIB Y MPOIECi MATOTOBKY Maii-
OyTHiX (haxiBLiB y raiy3i iHpOpMaLiIfHUX TEXHOIOTIH.

OTxe, y pe3ylbTaTi MPOBEACHOTO JOCIIHKEHHS PO3POOJICHO TEIaroTi9Hy MOJENb OI[IHIOBAHHS CTYICHT-
cbkuX DevOps-TIpO€eKTIiB y CUCTEMI TPOEKTHO-OPIEHTOBAHOTO HaBYaHHS, CIIPAMOBAHY Ha MiABUIIICHHS e(ek-
TUBHOCTI IiITOTOBKY MaiOyTHiX (paxiBIiB y ramy3i iHpopMamiiiHUX TEXHOIOTIH. 3alponoHOBaHa MOJIENb Bpa-
XOBY€ Cy4acHi TeHIEHIIi po3BUTKY NPOrpaMHOi iHKeHepii Ta opieHTOBaHa Ha iHTerpauito DevOps-npakTuk y
HaBYAJILHUH MPOIEC 3aKJIa/IiB BUILOI OCBITH.

OCHORBOI0 PO3pOOIIEHOT MOJIEII € CUCTeMa KPUTEPIiB OLIHIOBAHHS 3 BU3HAYCHUMH BarOBUMH KOC(IlliEHTaMH,
10 JTO3BOJISIE 3MIHCHIOBATH KOMITICKCHE OITIHIOBAHHS PE3y/IbTaTiB BUKOHAHHS CTYICHTCHKUX DevOps-TpoeKTiB.
Takuil migxin 3a0es3nedye BpaxyBaHHS HeE JIMILIE DPE3YJbTATUBHHUX XapaKTEPUCTUK NPOTPAMHOIO IMPOLYKTY,
30KpeMa Horo (yHKIIOHAIBHOCTI Ta IKOCTI HPOrpaMHOT0 KOy, ajie i MpOoIieCHUX acmekTiB opranizauii DevOps-
JISTTBHOCTI, cepell IKUX BUKOPUCTAHHS IHCTPYMEHTIB Oe3epepBHOI iHTerparlii, aBTOMaTH30BaHOIO TECTyBaHHS,
CHCTEM KOHTPOIIO Bepciii Ta eeKTHBHICTh KOMAaHAHOI B3a€MOJIii CTyleHTiB. BUKOpUCTaHHS IHTErpaibHOTO
MOKa3HWMKa OIIHIOBAHHS JIO3BOJISIE y3arallbHUTH Pe3YJbTaTH OLIHIOBAHHS 332 OKPEMHMH KPHUTEpIsSMH Ta 3a0e3-
rredye OUTBIN 00’ €KTUBHE BU3HAYCHHS PIBHA CPOPMOBAHOCTI IPOhECIHHNX KOMIIETCHTHOCTEH CTYICHTIB.

BaxnuBuM pesyasraToM AOCHIHKEHHS CTajlo BU3HAYCHHS CTPYKTYPU KpuTepiiB ouiHioBaHHs DevOps-
MIPOEKTIB Ta OOIPYHTYBaHHS iX BaroBHX KOoe(illieHTIB Ha OCHOBI €KCIIEPTHOro ouiHioBaHHA. Lle mo3ommio
chopmyBaTH 30a1aHCOBaHy CUCTEMY OKA3HUKIB, SIKa BioOpaxae sIK TEXHIUHI pe3yJIbTaTH PO3poOIeHHs Mpo-
rpaMHOTO 3a0e3IeueHHs, TaK 1 OpraHi3alliiiHi acleKTH KOMaHIHOI JIIsSUIBHOCTI CTYACHTIB y Mexax DevOps-
T TXOTY.

Pe3ynpraTi memarorivHOTO €KCIIEpUMEHTY IMiATBEPAMIN ¢(EKTUBHICTh 3aIPOTIOHOBAHOT MOJEII OIIHIO-
BaHHs1. [lopiBHANBHUI aHAa3 pe3yNbTaTiB KOHTPOJIBHOI Ta EKCIIEPUMEHTAIBHOI ITPYH 3aCBIAUMUB, 10 CTYACHTH
EKCIIEPUMEHTAJIbHOT TPyNU NPOAEMOHCTPYBAJIM BUINI PE3yJIbTaTd 3a OUIBIIICTIO KPUTEPIiB OLIHIOBAHHS,
30KpeMa 3a [MOKa3HUKaMH BUKOpucTanHs DevOps-npakTHK, aBTOMaTH30BaHOTO TECTYBaHHS Ta KOMaHIHOT B3a-
emoii. Lle CBiIUUTh PO MO3UTHBHUI BILTUB 3aPOIIOHOBAHOI CHCTEMH OI[IHFOBAHHS Ha OPTaHi3allilo HaBYaib-
HO1 TISUTBHOCTI CTYACHTIB Ta MiIBUIICHHS SKOCTI BUKOHAHHS KyPCOBHUX TPOEKTIB.

[IpakTuuHa 3HAYYLIICTh OTPUMAHUX PE3YJBTATIB IOJIATA€ Y MOXIIMBOCTI BUKOPUCTAHHS 3alIPOIIOHOBAHOT
nefaroriyHoi Mozesi Ui BIOCKOHAJICHHSI CHCTEMH OLiHIOBaHHS KYPCOBHUX 1 TUINIOMHHMX NPOEKTIB y MiAro-
TOBLI MaitGyTHiX (paxiBIiB 3 iHpopManiiinux TexHonoriit. Ii 3acTocysanns cpuse GopMyBaHHIO Y CTY/ICHTIB
npodeciiinux komnereHTHocTel y chepi DevOps, po3BUTKY HABUYOK KOMaHHOI poOOTH, BiJIOBINAaIbHOCTI
3a pe3yJbTaTd CHiIBHOT JisSUIbHOCTI Ta 3aTHOCTI BUKOPHCTOBYBATH CYYacHI IHCTPYMEHTH aBTOMATH3allii mpo-
IIeCiB pO3pOOICHHS MPOTPAMHOTO 3a0€3IIeUCHHS.

[lepcriekTBY MOJANBIINX AOCTIKEHD TTOB’S3aHi 3 PO3IMIMPEHHSM CHUCTEMH KPUTEpiiB i METPHK OIiHIO-
BaHHS DevOps-Npo€eKTiB, BUKOPUCTAHHSAM ABTOMAaTH30BaHOTO aHaTi3y JaHHUX PENO3MTOPIiB MPOrpaMHOro
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koxy Ta CI/CD-npouecis, a Takox iHTerpanieo qudpoBux miarGopM MOHITOPHHTY HAaBYAIBHOI AisTBHOCTI
CTYIEHTIB Y CUCTEMY OIIHIOBaHHS MPOEKTHO-OPIEHTOBAHOIO HaBYaHHS. [le J03BOJIUTH MiIBUIIUTUA TOUHICThH
OIIIHIOBaHHA PE3yNbTaTiB HABYAHHA Ta CHPUATUME MOAATBIIOMY PO3BHTKY DevOps-OpieHTOBaHHWX OCBITHIX
MIPAKTHK Y BUIIINA TIKOJTI.

10.
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