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1. Mopzesi Ta METOM iHTEJIEKTYaIbHOI iH(pOpMalliiiHOi TexHOo 0Tl Bepudikaliii sKoCTi IPUKJIaZHOTO NPOrPaMHOr0
KOy

2. Models and Methods of Intelligent Information Technology for Application Source Code Quality Verification

Pedepat/anoranis:

1. Incepraujiiina po60Ta IpUCBIYeHa NiABUILIEHHIO SIKOCTi IPUKJIAZHOTO IPOrPaMHOr0 KOAy LIJISXOM PO3pPO0JIEHHS
iHTenexTyanbHOI iHPOpMaLiIHOI TEXHOJIOTI] IOT0 OLiHIOBAaHHS. AKTYaJIbHICTb JOCJIiI)KEHHS 3yMOBJIEHA 3DOCTAHHSIM
CKJIaJIHOCTi IIPOrPaMHUX CUCTEM i TIOTPe6OI0 B aBTOMaTU30BAaHUX 32C00aX KOHTPOJIIO SIKOCTI, 3IaTHUX
3a0€e31e4yyBaTi JOCTOBIPHICTb, aIAITUBHICTb Ta IHTEPIIPETOBaHICTb Pe3ysbTaTiB. OO'€KTOM JOCIiI)KEHHS € IIPOLieC
OLIiHIOBaHHS SIKOCTi IPOrPaMHOro KOy 332 YMOB allpiOpHOi HEBU3HAYEHOCTI, iHpopMalliflHUX i peCypCHUX
obmMexeHb. [IpenmeToM JOCTiIKEHHS € MOAEJ i MeTonM iHpOpMaLiiiHO] TEXHOJIOTI] OL[iHIOBaHHS SKOCTI
MIPUKJIQAHOTO IIPOTPAMHOTO KOAY. MeToM NOCiIKEHHS I'PYHTYIOThCS Ha MOJIOXKEHHSX iHTEIEKTyaJbHOIO aHai3y
IaHUX, iHPpOpMalliiiHO-eKCTPeMaJbHOTO MAaIMHHOTO HaBYaHHs, Teopii iHdopMmaliii, MaTeMaTUYHOI CTAaTUCTUKU Ta
00'€KTHO-OPi€HTOBAHOI METOIOJIOTI TPOEKTYBAHHS KOMIIEKCHUX CUCTEM. JI7151 TOOY0BY MOJiesIell BUKOPUCTaHO
¢$hopMyBaHHS IPOCTOPY O3HAK HA OCHOBI METPUK IIPOTPAMHOI0 KO/Iy Ta ONTUMI3allilo TapaMeTpiB HaBYaHHS 32

inopmaniitnum kputepiem QpyHkIioHanbHOI edeKTUBHOCTI. [IpoBeneHui aHali3 NoKa3aB 0OMeXeHICTh



TPaAULIiHUX 32CO6IB CTATUYHOTO aHAJI3Y, SIKi BAKOPHUCTOBYIOTb (PiKCOBaHI HAGOPU MpaBuJl i HELOCTATHBO
BPaxXOBYIOTb KOHTEKCT IIPOrPAaMHUX KOMITIOHEHTIB. BogHOYaC MeTOM MAIIMHHOTO HaBYaHHS YacTO IOTPEOYIOTh
3HAYHUX OOCSTiB HaBYJIbHUX JAHUX i He 3a0€3I1e4yI0Th IOCTATHBOI [T0SICHIOBAHOCTI. JI7151 yCyHEHHS IMX HeJ0JIiKiB
3aIIPONIOHOBAHO IBOPiBHEBY riOpUIHY MOJEJIb, Y SIKill IepBUHHA Ky1acuQiKalliss BUKOHYETHCSI HA OCHOBI €KCIIEPTHUX
IIPaBWUJI, @ YTOYHEHHSI pillleHb — i3 3aCTOCYBaHHM iH(pOpMaLilTHO-€KCTPEMaIbHOTO HaBYaHHS. [HpopmaliiiiHa
MozeJb rnepenbdadae GopMyBaHHS €TAJIOHHUX BEKTOPIB KJIACiB IPOrpPaMHUX KOMIIOHEHTIB y 6iHapHOMY IIPOCTOPi
03HaK i MakcuMizaliio iHpopmaliiiHoi CPOMOKHOCTI CUCTEMH B IIPOLieCi HaBYyaHHS. PO3p006yieHO paBUiIo-
OpieHTOBaHy MOJeJb Kiaacuikalii MporpaMHUX KOMIIOHEHTIB 32 CTPYKTYPHUMU Ta CEMaHTUYHUMU
XapaKTepuCTUKaMU, Mofesb kiacudikalii Ha 0CHOBI iHPpOpMaliliHO-eKCTpeMaIbHOI iHTeJIeKTYaJIbHOI TeXHOJIOTII Ta
Mogesb GOpMYyBaHHS peKOMEHJALlil i3 BUKOPUCTAHHSIM BEJIMKUX MOBHUX MoOJesiell. 3allpOIIOHOBAaHO METOI!
(opMyBaHHS 1 ONITUMI3allii CIOBHMKA O3HAK, 6iHapu3allii METPUK, HAJIAITyBaHHS IapaMeTpiB kKi1acu@ikaliiHoi
MoJeJIi Ta MiABUIEeHHS MBUAKOI HaBYaHHS i3 3aCTOCYBAaHHSM MapajiesIbHUX ob6uyncieHb. OTpUMaHi pe3yibTraTu
CIIPSIMOBaHI Ha MifBUIIEHHS TOYHOCTI Kiacudikallii Ta CKopoueHHs 4acy HaByaHHs. HaykoBa HOBU3HA I0OJIArae y
PO3p0o06JIEHHI MeTOY NBOPiBHEBOI ri6pUAHOI TEXHOJIOTI] OLiHIOBaHHS SIKOCTi IPOIPaMHOT0 KOJY, 110 IIO€IHYE
JEeTEepMiHOBaHi aJITOPUTMU CTAaTUYHOTO aHAJII3y i3 CEMAHTUYHOIO BaJIialli€l0 Ta BPaxOBY€ apPXiTEKTyPHUN KOHTEKCT
IIPOEKTY, 3a0€3e4your 3MEHIIEeHHS KiJIbKOCTi TIOMUJIOK ITePLIOro poay. YI0CKOHaNIeHO MeToT, GOpMYyBaHHS
IVHaMiYHUX IIPaBuUJl, SIKUH 3aMicTb (ikCOBaHUX I1OPOTOBUX 3HaY€Hb pPeaslidye aJaliTUBHI BUMOTH 0 KOAY 3aJI€XHO
Bif, TMITy KOMIIOHEHTA Ta MOro poJli B iepapxii kiaciB. YIOCKOHaNIEHO TaKoX MeToJ, GOPMYyBaHHS peKOMEHIallii Ha
OCHOBI CTPYKTYPOBAHOTIO 3aIIATY [0 BEJIMKUX MOBHUX MOZEJIEN, IO IIOEAHYE METPUKHU, PE3YJIbTATH
iHTesexTyanbHOI Knacudikauii Ta pparmenTu kony. Ilomanboro po3BUTKy Habys1a iHGopmMaliiiHa TeXHOJIOTis
OLIiHIOBAaHHS SIKOCTi IPOrPaMHOTO KOJY 3aBJIsIKM I10€IHAaHHIO [IPAaBUJIO-OPi€eHTOBAHOI ifeHTUdiKalji, inpopmaniiiHo-
€KCTPEMAJIbHOTO HaBUaHHS Ta MOAyJisl GOPMYBaHHS peKoMeHaaliil. [IpakTuyHa LiHHICTh pOOOTH MOJISITAE Y
CTBOPEHHI IHTE€JIEKTYyaJIbHOI CUCTEMH MigTPUMKHU NIPUAHSTTS PillleHb, IKa MOXE iHTEIrpyBaTUCS Y IPOLECU
po3po0beHHs Ta 6e3NepepBHOI iHTerpalii, aBToMaTu3yBaTy aHaJi3 sIKOCTi KoLy i pOpMyBaHHS peKoMeHIallill o0
1ioro BOOCKOHasIeHHs. OTpUMaHi pe3yJIbTaTi BIPOBAIKEHO Y NIPOLECU PO3POOJIEHHS IPOrPAaMHOTO KOOy Ta

BUKOPUCTAHO Y HAaBYAJIbHOMY IIPOLIECi MiArOTOBKU (paxiBLiB y rasysi KOMII'IOTEPHUX HAyK.

2. The dissertation is devoted to improving application source code quality through the development of an
intelligent information technology for its evaluation. The relevance of the research is determined by the increasing
complexity of software systems and the need for automated quality-control tools capable of providing reliable,
adaptive, and interpretable results. The object of the study is the process of evaluating software code quality under
conditions of a priori uncertainty, information constraints, and resource limitations. The subject of the study is the
models and methods of information technology for evaluating application source code quality. The research
methods are based on data mining, information-extreme machine learning, information theory, mathematical
statistics, and the object-oriented methodology for designing complex systems. The models employ a feature
space formed from software code metrics and optimization of learning parameters according to the information
criterion of functional efficiency. The analysis revealed limitations of traditional static-analysis tools that rely on
fixed rule sets and insufficiently account for the contextual characteristics of software components. At the same
time, machine-learning methods often require large training datasets and do not provide sufficient interpretability.
To address these limitations, a two-level hybrid model is proposed in which primary classification is performed
using expert rules, while decisions are refined by means of information-extreme learning. The information model
involves constructing reference vectors of software component classes in a binary feature space and maximizing
the information capacity of the system during training. A rule-oriented model for classifying software components
according to their structural and semantic characteristics, a classification model based on information-extreme
intelligent technology, and a recommendation model using large language models have been developed. Methods
are proposed for forming and optimizing the feature dictionary, binarizing metrics, tuning classification-model
parameters, and accelerating the learning process through parallel computing. The obtained results are aimed at
improving classification accuracy and reducing model training time. The scientific novelty consists in the
development of a method for a two-level hybrid technology for software code quality evaluation that combines



deterministic static-analysis algorithms with semantic validation and takes the architectural context of a project
into account, thereby reducing Type I errors. The method for forming dynamic rules has been improved: instead of
fixed metric thresholds, it applies adaptive code requirements depending on the component type and its role in
the class hierarchy. The method for generating recommendations with large language models has also been
improved through a structured input that combines metrics, intelligent-classification results, and fragments of
existing code. The information technology for software code quality evaluation has been further developed by
combining rule-oriented identification, information-extreme learning, and a recommendation-generation module.
The practical value of the research lies in the development of an intelligent decision-support system that can be
integrated into software development and continuous-integration processes, automate code-quality analysis, and
generate recommendations for code improvement. The obtained results have been implemented in software
development processes and used in the educational process for training specialists in computer science.
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