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Pedepar:

1. Y nuceprauiiiniii po6b0Ti PO3B’s13aHO BaKJIMBE HAYKOBO-TIPUKJIAZHE 3aBJlaHHS po3pobiieHHs iHpopMaLiiiHO]
TEXHOJIOTii POPMYBaHHS Ta IIPOTHOCTUYHOTIO OLIiHIOBaHHS SIKOCTi [Ipolecy TeCTyBaHHS IIPOrPaMHOTO
3abe3ned4eHHs, o NoegHye PyHKIiOHAJIbHE MOENI0BaHH, (paKTOPHUI aHali3 i3 MpiopuTHU3ali€lo,
OaraTokpuTtepiasbHMil BUGip abTepHATHB, METOY HEUiTKOI JIOTiKY, ONITUMI3aliliHi Mofesi Ta iHTesIeKTya bHUN
aHasli3 JaHux. Y npoleci BUKOHaHHS AUcepTaLilfHOTro NOCiI )KeHHs T00yI0BaHO (PYHKIIOHATIBHY MOIEJIb [TPOLIeCy
TECTYBaHHS IPOrPaMHOT0 3a6€e3IeYeHHsI Ta C(POPMOBAHO OCHOBY [1JIs1 OLiHIOBaHHSI HIOTO SIKOCTi 32 CUCTEMOIO
KpuUTepiiB i pakTopiB. KpuTniHi (paKTOpHU SKOCTi BUSHAUEHO 32 PE3yJIbTaTaMU €KCIIEPTHOTO OLiHIOBAaHHS, a
HAZMHICTB i y3ro[KeHiCTh eKCIIePTHUX CYA’KEeHb MiATBEPAKEHO i3 3acTOCyBaHHSAM KoeilieHTa anbda
Kpinnenpop@a. 3 BUKOPUCTaHHSIM OTPUMAHUX Pe3yJbTaTiB pO3p06JeHO 6araTopiBHEBY MO/IEb IIPIOPUTETHOCTI
(pakTOpiB 32 METOJOM MAaTEMATUYHOTO MOJEJIIOBaHHS iepapxiil i3 BAKOPUCTaHHSIM MaTpUllb [1OMIAPHUX MTOPiBHSHB,
110 3a6€311e4YnJIo KiJIbKiCHe PaH)KyBaHHSI BIUIMBIB Y MeXax Npouecy TecTyBaHHs. CPOpPMOBaHO albTE€PHATHBHI

BapiaHTM opraHizaiiii TeCTOBUX POGIT Ta BUKOHAHO BUGIp ONTUMAaJIbHOTO BapiaHTa 32 MEXaHi3MOM JIiHilTHOTO



3ropTaHHs KPUTEPIiB i3 BUKOPUCTAHHSM KOHLenii [lapeTo, 1m0 103B0I1I0 OOIPYHTYBATH pillleHHs Ha MifCTaBi
arperoBaHuX MIOKa3HUKIB e(PEeKTUBHOCTI. [yl IPOTHOCTUYHOTO OLiHIOBAHHS SIKOCTi TECTYBaHHS [100y10BaHO HEUIiTKY
MOJeJIb Ha OCHOBI JIIHI'BICTUYHUX 3MiHHUX, TEPM-MHOXUH 1 (PYHKLil HaJI€e>XXHOCTI, peasi3oBaHo baraTropiBHeBe
HEYiTKe JIOTiYHe BUBEJEHHS Ta BUKOHAHO Aedasnudikaliiio 3a NpUHIUIOM LieHTpa Baru. CKIaf0BO PO3POOIEHO]
iH(pOpMaLiHOI TEXHOJIOTIi € KOMILJIEKC METOLiB i MOZEeJIEN MiATPMMKY NIPUMHSTTS PilleHb y MPOLECi TECTYBaHHS
IIPOrpaMHOro 3abe3IeyeHHs, o rnependadae ¢popmaisaliito 3azadi onTUMisalii yaHyBaHHs ClieHapiiB TeCTyBaHHS
3 ypaxyBaHHSM 4aCOBUX Ta CyMiCHUX OOMEKE€Hb Ha OCHOBI METOJiB JIiHITHOTO Ta 3MillIaHOTO 1}iJI0YMCEILHOTO
IIPOrpaMyBaHH$, a TaKOXK peaizalliio miaxony 10 BUSBJIEHHS Oy0siKaTiB y CUCTeMax BiICTe>KeHHS HedeKTiB i3
3aCTOCYBaHHSIM METO/IiB MAIIMHHOTO Ta IJIMO0KOT0 HaBYaHHS. 3a3HayeHi KOMIIOHEHTH iHTerpoBaHi B 3arajbHy
CTPYKTYpY iHdpopMalifiHOi TeXHOJIOrIi Ta 3a6e31e4yIoTh ii PyHKLiOHAJIbHY 3aBEPLIEHICTh Y MeXKax GOpMyBaHHS Ta
IIPOTHOCTUYHOIO OLIiHIOBAHHS SIKOCTI IIPOLIECY TeCTYBaHHS TPOrPaMHOro 3abesneyeHHs. Kio4osi cioBa:
iHdopmalliiiHa TEXHOJIOTiS, TECTYBaHHS, IPOrpaMHe 3a0e3MeYeHHs], KpUTePii IKOCTi, MalllMHHE HAaBYaHHS, HeviTKa
Jlorika, MoJieJitoBaHHsl, pakTopy, ONTUMI3alist, iHpopmMalliiiHa cucTeMa, baraTopiBHeBa CTPYKTypa, aHais3,

IIPOTHOCTMYHA MOJE€JIb, OPIEHTOBAHUM rpad, CUCTEMHUI MiAXiz.

2. This dissertation addresses an important scientific and applied problem: the development of an information
technology for forming and predictive evaluation of the quality of the software testing process. The proposed
technology integrates functional modeling, factor analysis with prioritization, multi-criteria selection of
alternatives, fuzzy-logic methods, optimization models, and intelligent data analysis. During the research, a
functional model of the software testing process was developed and a basis for assessing its quality was
established using a system of criteria and factors. Critical quality factors were identified through expert evaluation,
while the reliability and consistency of expert judgments were confirmed using Krippendorff’s alpha. Based on
these results, a multi-level factor prioritization model was built using the hierarchy modeling method with
pairwise comparison matrices, enabling quantitative ranking of factor impacts within the testing process.
Alternative variants for organizing testing activities were formed, and the optimal variant was selected through
linear aggregation of criteria with the application of the Pareto concept, which justified decisions using aggregated
performance indicators. For predictive evaluation of testing quality, a fuzzy model was constructed on the basis of
linguistic variables, term sets, and membership functions; multi-level fuzzy inference was implemented, and
defuzzification was performed using the center-of-gravity method. A component of the developed information
technology is a set of methods and models for decision support in software testing. It includes formalization of the
test scenario planning optimization problem under time and compatibility constraints using linear programming
and mixed-integer programming, as well as an approach to duplicate detection in defect tracking systems based
on machine learning and deep learning methods. These components are integrated into the overall architecture of
the information technology and provide its functional completeness for forming and predictive evaluation of the
quality of the software testing process. Keywords: information technology, testing, software, quality criteria,
machine learning, fuzzy logic, modeling, factors, optimization, information system, multi-level structure, analysis,
predictive model, directed graph, systems approach.
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