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PE®EPAT

Kgamidikamiitna poborta 6akanaBpa: 79 cropinok, 18 pucyHkis, 4 tabmuiy, 1

J0aToK, 41 mxeperno.

Meta po06oTH — TpOBEACHHS JOCHIIKEHHS €()EKTUBHOCTI BUKOPUCTAHHS
METOJIB IITYYHOrO IHTENEKTy JUJIi TeHepalli aBTOMAaTU30BaHUX TECTIB s
TECTYBaHHSA MTPOTPAMHOTO 3a0e3MeUeHHS.

O0’€eKT I0CTiIKEeHHs] — IPOLEC aBTOMAaTU30BAaHOIO TECTYBaHHS MPOrPAMHOIO
3a0€3MeYCHHS.

IIpenmer nociigskeHHs] — METOAM IITYYHOTO IHTENEKTY, sIKi 0a3yrOThCs Ha
TEXHOJOT1i TpaHCc(OpMepiB Ta BHUKOPHCTOBYIOTHCS B TPOIECI aBTOMATHU30BAHOTO
TECTyBaHHS MIPOTPaMHOTo 3a0€3MeUeHHs JIJIsl TeHepallii TEKCTY.

Metoau nocaigaxeHHst 0a3yrOThCS Ha 1HCTPYMEHTax TeHepalli MPUpOAHBOL
MOBU JIJI1 TPOBEACHHS JIOCHI/DKCHHS [UIIXOM TOPIBHAHHA  €()EKTUBHOCTI
BUKOPHUCTAHHS 1X y aBTOMaTH3allli MPOrpaMHOT0 3a0e3MeYeHHs.

HoBu3zna po0oTu mossirae B TOMY, IO JOCHIPKEHO CydacHI MOBHI MoOJeii
GPT-3.5, GPT-4, Gemini, siKi 31aTHI T€HEPYBaTH CKJIaJHI CLIEHApli TeCTyBaHHS Ha
OCHOBI1 BUMOT Ta crneuudikaiiii, 30epiraroud BUCOKY AKICTh Ta YNTAOEIBHICTH KOIY,
Ta MOXYTh OyTH YCIIIIHO BHKOPUCTAHI Jisi TEHepalii TeCTOBUX BUMAKIB,
imeHTudikamii aHoMajaid B TOBEIHIII MPOTPAMHOTO 3a0€3ICUCHHS, a TaKOXK IS
ABTOMATUYHOTO BUSIBIICHHSI Ta BUTPABIICHHS TOMUJIOK.

IIpakTHyHa WiHHICTH pe3yNbTaTiB pOOOTH MOJATAE Y BUCHOBKY, IO MOJEIb
Gemini, 3aBOSKH BHCOKIM HaIIHHOCTI, IIBHAKOCTI Ta TOYHOCTI, MOKE€ CTaTH
KITFOYOBUM  IHCTPYMEHTOM JUISI PO3POOHHMKIB, JO3BOJIAIOYM CKOPOTHTH dYac Ha
CTBOPEHHSI TECTIB 1 MIABUIIMTH 3arajbHy SKICTb MPOTPAMHOTO 3a0€3MEYEHHS B

yMOBaX MOCTIMHUX 3MIH 1 OHOBJICHb y BE€0-3aCTOCYHKAX.

KurouoBi caoBa: asmomamuzoeane mecmy8anHs, GeIUKI MOBHI MOOeI,
MawiunHe HABYAHHMA, Kadcughikayis, Memoou WMYy4YHO20 IHMeNeKmy, HpoOMNm

IHOICEHIDIHR.



AHOTALISA

Kgamidikamiitna poboTa 6akanaBpa CKJIaIa€ThCA 31 BCTYITY, YOTHPHOX PO3JILIIB,
BHUCHOBKY, CIUCKY BUKOPUCTAHUX JDKEPEN Ta JI0JIaTKY.

B po0oTi nochimkeHO MOUIIBHICTh BUKOPHCTaHHS MOBHHUX MOJENEeH aiis
reHepailii aBTOMaTu30BaHUX TECTIB JIJIsi TECTyBaHHS Be0-3aCTOCYHKIB.

s xoxHOT Mozen Oyio chopMOBaHO OJHAKOBI TECTOBI CIieHapli, HA OCHOBI
SKUX KOKHA 3 Mojeniel ¢opMyBaja aBTOMAaTH30BaHI TECTH, 3 MOJAIBIIAM 3aITUCOM
pe3yNbTaTiB TeHepallii y TaONuIo, a Ha OCHOBI 3T€HEPOBAHUX TECTIB CTBOPIOBABCS
TectoBUi HaOIp. Ilicns nporo Oysno MpoOBENEHO 3almycK TECTIB 1 301p METPUK IS
MOPIBHSIHHS PE3YJbTATIB TECTIB, K1 3aHOCUJINCH B 3BEJICHY TaOIUITIO.

[lig gac mpoBeneHOro eKCHEepUMEHTY OyJ0 BHUSBICHO IO, MOBHA MOJETH Ha
ocHoBi Gemini moka3zaysia cebe Kpame 3a KUIbKOMa IMOKa3HUKAMH, TaKHUMH SIK
IIBUJIKICTh T€HEpaIlli TeCTiB, TOYHICTh I'eHepallii TECTIB Ta 1HIII.

JUist  1oCHiKeHHS BUKOPUCTOBYBAJIMCh HacTynmHi MoBHI mozemi: GPT-3.5,
GPT4, 1 monens Ha ocHOBI Gemini. KoxxHiit Mozeni Oylio HagaHO OJIHAKOBI BXITHI
JlaHl, 10 BKJIIOYAJM TECTOBI CLIEHApIi JUIsl PI3HMX aclekTiB BeO-3acTocyHKy. Ilicms
reHepaiiii TEeCTiB KOXXKHOI MOJEIUII0, TeCTH Oynu 3amylieHi Ha aHAJIOTTYHOMY

TCCTOBOMY cepez[om/lmi JIIsA 3a0e3IIeUCHHS CHpaBGIUII/IBOCTi CKCIICPHUMCHTY.



ABSTRACT

The bachelor's thesis consists of an introduction, four chapters, a conclusion, a
list of sources and an appendix.

The work investigates the feasibility of using language models to generate
automated tests for testing web applications.

For each model, identical test scenarios were generated, based on which each
model generated automated tests, with subsequent recording of the generation results
in a table, and a test suite was created based on the generated tests. After that, tests
were run and metrics were collected to compare the test results, which were recorded
in a summary table.

During the experiment, it was found that the language model based on Gemini
performed better in several indicators, such as test generation speed, test generation
accuracy, and others.

The following language models were used for the study: GPT-3.5, GPT4, and a
model based on Gemini. Each model was given the same input data, which included
test scenarios for different aspects of the web application. After generating tests for
each model, the tests were run on a similar test environment to ensure the fairness of

the experiment.
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11
BCTYII

[IBuaKiCT, Ta SKICTH po3poOKu mporpamHoro 3abesneuenHs (I13) craroTh
KIIIOUOBUMH (pakTOopamu ycmixy s Oyab-sikoi IT-komnanii. [ gocsirHEHHS HMX
Il aBTOMaTU30BaHE TECTYBAaHHS CTA€ HAJ3BUYANHO BAXKJIIMBUM €TAIlOM PO3POOKH
nporpaMHoro mnpoaykrty. IIlo6 3abe3rneyuTd BHCOKY SKICTh Ta €(QEeKTHBHICTH
TECTyBaHHS, BUKOpHUCTaHHS MeToAiB wmTy4yHoro iHtenekry (L) naOyBae Bce
O1IBIIIOr0 3HAYCHHS B 1HAYCTPIi po3pookwm [13.

AKTyanpHICTh TeMU OOyMOBJICHA 3arajlbHUM 3pPOCTaHHSIM  CKJIQJIHOCTI
IPOrPaMHOTO 3a0€3MeUYeHHs, 10 BUMAara€ BCE OUIBII MPOAYKTUBHUX METOIIB
TecTyBaHHs. TpaauiliiiHi METOM TECTyBaHHS BHUMAararOTh 3HAYHHUX 3yCHJb 1 4acy, a
TaKOXX CYTTEBO 3aJIeXkaTh B1J] KBaJi(ikalli TeCTyBaIbHUKIB.

Brtim, 3acTocyBaHHS IMITYYHOTO I1HTEJIEKTY MOXKE CIPHUSATH aBTOMAaTH3AIlli
MPOIIECIB CTBOPEHHS aBTOMATHU30BAaHMX TECTIB, 3a0€3MEUMBIIM OUIbII TOYHE Ta
e(eKTUBHE TECTYBaHHS MPOrPAMHOTO 3a0€3MeYCHHS.

OpmHuM 13 OCHOBHMX 3aBJIaHb JIOCIIDKEHHS € aHai3 MOTpeOn B aBTOMAaTH3aIlii
TECTyBaHHS MPOrpaMHOro 3a0e3MeUeHHs Ta BUOIp METOIB IITYYHOIO 1HTENIEKTY, Kl

MOXYTh OyTH 3aCTOCOBaHI BUKOPUCTAHHI B aBTOMaTu3aIlii TectyBanss [13.

JlomatkoBoto MeTor0 € moOymoBa MaTeMaTHYHOI MOJAENi, sSKa JO3BOJUTH
BU3HAUUTH HauOUThm mipuaatHuii meton LI st BukopucTaHHI B aBTOMAaTH3aIlii

TectyBaHHs [13.

VY mpoueci HayKOBOIO JOCIHIJIKEHHS 30CEPEPKEHO yBary Ha CY4YacHUX
TEHJICHIIISX Ta 1HHOBAlISIX B c(epl MITYyYHOTO 1HTEIEKTY, 10 3aCTOCOBYIOTHCS IS
TECTYBaHHS MTPOTPAMHOTO 3a0e3MeYeHHS.

OcobnmBa yBara npuziiera takomy metoay I, sk mamuane HaBdanus (MH)
Ta MOT0 3aTHOCTI aJanTyBaTUCs A0 PI3HOMAaHITHUX TECTOBUX CIleHapiiB. Po3risHyTI
MOXJIMBOCTI BukopuctanHsa LI i migBUILEHHS €QEeKTUBHOCTI TECTYBaHHS,
MOTEHIIHI BUKINKU Ta 0OMEKEHHs, TOB'13aH1 3 IHTErPalli€l0 MITyYHOTO THTEICKTY Y

IpOLIECH aBTOMATHU3allli TECTyBaHHS IPOTrPaAMHOTO 3a0€3MEUECHHS.



