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Pedepar:

1. Inceprarnist Ha 30OOYTTSI HAYKOBOTO CTyIeHs gokropa ¢inocodii B ranysi 3HaHb «IHpopmaniiiHi TeXHOJIOTI» 3a
crieniiasbHicTIO 122 «KoMIT'toTepHi Hayku». Jlep>KaBHU TOProBeJibHO-€eKOHOMIYHUI YHiBepcureT, Kuis, 2025.
Jucepralis € KOMIIJIEKCHUM JOCJiIPKEHHSIM, IPUCBSIYEHUM PO3POOLi TEOPETUYHUX, METOAUYHHUX Ta IPUKJIAIHUX
3acaj NoOyIOBY iHTEJIEKTYaIbHOI CUCTEMHU MiATPUMKU BHYTPILIHBOTO ayauTy cy6’ekTa rocniogapioBanss (ICIIBA
CT). Y po6orTi mocifpkeHo cy4yacHi Mifxoau 10 aBToOMaTU3allil IpoLeciB ayJuTy Ta OOIPYHTOBAHO AOLIJIbHICTb
3aCTOCYBaHHS riOpUIHUX METO/IIB MOZEIOBAHHS 1J1s1 iJIBULLLEHHS €(PEKTUBHOCTI YIIPaBJIiHHS PUBUKaMU 1
IIPUMHATTS YIIPABJIiHCHKUX PillleHb B YMOBAaxX LU(pPoBoi TpaHCchopMallii EKOHOMIKU. [HTeIeKTyasbHa CUCTEMA
HiATPYMKYU BHYTPILIHBOTO ayIUTY peasisye ribpuiHuii miaxin, mo noegHye Joriko-IIpaBuIoBi CTPYKTYPH, METOOMN
MaLIMHHOTO HaBYaHHS, HEYiTKY JIOTiKy Ta METAeBPUCTUYHI aJirOpUTMHU onTuMizalii. Po3pobiaeHo ¢popmasnizoBaHy
MaTeMaTU4HYy MOJeJIb OOUMCIIOBAJILHOTIO SIIPa, sIKa 3abe3nedye Kiaacu@ikaliio 06’eKTiB 3a piBHEM PU3UKOBOCTI,
IIPOTHO3YBaHHS BiIXWIeHb Y (PiHAaHCOBUX Ta ONEpaliiiHUX MOKa3HUKAX, & TAKOXK (POPMYBAHHS OO PYHTOBAHHUX

ayIUTOPChKUX BUCHOBKIB i pekoMeHauiil. CTopeHo nporpamuuii nporotun ICIIBA Ha moBi Python i3



BHUKOPUCTaHHIM cydacHux 6i6iiorek (Pandas, Scikit-learn, XGBoost, DEAP), mo 3a6e3neyye aBTOMaTU30BaHy
00pOOKY HaHuX, 106ynoBy PYHKLIN pU3KKy, ONTUMI3allil0 BaroBux Koe(illieHTiB 3a JOIOMOr0I0 TeHETUYHUX
aJITOPUTMIB Ta iHTEPaKTUBHY BidyaJi3allilo pe3yJbTaTiB. ApXiTeKTypa cuCTeMU [100yI0BaHA 32 MIKPOCEPBICHUM
IIPUHLUIIOM, IO TaPaHTy€e MacIITab0BaHICTh, MOAYJIBbHICTD i THYUKY iHTErpallilo 3 KOPIIOPATUBHUMU
indpopmaLiiHIMU cuCTeMaMU MiANpUeMCTBA. Pe3ysibTaT 064MCIII0BATIbHUX €KCIIEPUMEHTIB 3aCBiJUNIIM BUCOKY
edexruBHicTb ICIIBA: cepenHs TouHicTb Kiacudikalii pusukiB ctaHoBUTb 92,3%, a F1-mipa nepesuye 0,89 mis
KPUTHAYHUX KaTeropii puauky. Cucrema J03B0oJIsie 3[iICHIOBATY aHali3 JaHUX Y peajbHOMY 4aci, BUSBIISITU
[IPUXOBaHi 3aKOHOMIPHOCTI, ()OPMYBaTH KOMILJIEKCHI ayJUTOPCbKi BUCHOBKU Ta MiJTPMMYBaTH IPUNAHSTTS
VIPaBIiHCbKUX pillleHb Ha cTpaTeriyHomy piBHi. [IpakTuuHa peanizauis ICITBA 3abesneuye afganTaliiio CUCTEMU 10
noTpeb NifprueMCTB pisHOro Mmacmtady. [IporpaMHuil iHCTpyMeHTapill IpUATHUN 1J151 BAKOPUCTAHHS Y MajloMy U
cepeHbOMY 0i3HeCi 3 MOXKJIMBICTIO MAaCITAaOyBaHHS HA BEJIMKiI KOPIIOPATUBHI CTPYKTypU. Pe3ybraTi
IycepTaliiHOI po60TH NPOMILIN arpoballilo Ha MiANPHUEMCTBAX TOPTOBEJbHOI cepH, 0 MiATBEPIKEHO
BiITIOBiHMMMU aKTaMU BIIPoBasKeHHs. O6’'€KTOM JOCTIiI’KEHHS € IPOLeCU BHYTPIIIHbOTO ayAUTY B
iHopmaLiiiHOMy cepefoBUILi MiTIIPUEMCTBA, 110 [TOB’S13aHi 3 OL[iHKOI0 €KOHOMIYHMX PU3UKIB, aHAJII30M IaHUX i
MiATPUMKOIO YIIPaBJIiHCBKUX pillleHs. [IpegMeToM NOCiIKEHHS € CYKYITHICTh METOMIB, MOZEJIEN, aJITOPUTMIB i
apXiTeKTypHUX MiTXOMiB N0 [106yI0BY iHTeIeKTyalbHOI CUCTEMU MiATPUMKY BHYTPILIHBOTO ayIUTy Cy6’eKTa
rOCIIOlapIOBaHHs, a TAKOXK MaTeMaTU4He Ta IIporpamHe 3abe3nedeHHs ii 064ncoBaabHOro sApa. Y poboTi
3aCTOCOBAHO KOMILJIEKC 3arajlLHOHayKOBUX, MAaTEMAaTUYHUX, (GOPMAJIbHUX i IPUKJIAIHAX METOIB, 5IKi JOTIOBHIOBAIN
OJIMH OJJHOTO Ha Pi3HUX eTanax JOCiIpKeHHs. AHaNTITUYHNANA METO], BAKOPUCTAHO 7151 OOIPYHTYBaHHS
KOHLIeNTyaIbHUX 3acal, n1udpoBsizallii BHyTPiLIHbOrO ayJUTy Ta POPMYBaHHS BUMOT JIO iHTEJIeKTyalbHOI MiATPUMKU
ayJUTOPCHKOro npouecy. Metoau ¢popmainisalii Ta MaTeEMaTUYHOTO MOJEJIIOBAaHHS 3a0€3MeYnIu 100YA0BY MOJeJi
OL,iHKM PU3UKY i3 3aCTOCYBaHHAM JIOTTYHOTO BUBELEHHS, JIOTICTUYHOIL perpecii, He4iTKOi JIOTiKM Ta TapaMeTPUYHOTO
aHani3dy. CuUCTeMHUH MifXif, i IPUHIUIN apXiTEKTYPHOTO IIPOEKTYBAHHS BUKOPUCTAHO JIs1 CTBOPEHHS apXiTEKTypU
ICIIBA, 30Kkpema i3 3aCTOCYBaHHSM MOJyJIbHOTO IIPOEKTYBaHHs Ta MiKpocepBiCcHOi iHppacTpyKTypu. AIrOpuUTMiyuHi
METOJIY Ta MAllMHHE HAaBYaHHS Peasli3oBaHo y nporpamMmHomMy npotortumi ICTIBA yepes kiacudikauiiizi Mmogeni
(morictnyna perpecist, XGBoost, Random Forest), arperatiito pe3yJsbTaTiB Ta FeHETUYHUI aJIFOPUTM IJ1s1 ONTUMi3alii
Barosux KoedilieHTiB. MeToau KOMITIOTEPHOIO €KCIIEPUMEHTY Ta CTAaTUCTUYHOIO aHaJli3y BUKOPUCTAHO [1JIs

y PO3BUTKY TEOPETUKO-METOAUYHUX 3aca, Ta po3po0Li IPUKIAIHOTO iIHCTPyMEHTAapilo O6YL0BU iHTE1EeKTyalbHO]
CHCTEMHU MiITPUMKU BHYTPIIIHbOTO ayauTy cyd'ekra rocriogapiooBaHHs (ICIIBA CI') B ymoBax nudposizarii
0071iKOBO-aHaJIiTUYHOTO CepeloBUIIA MiAIIPUEMCTBA, 110 3a6e31edye MiBULEeHHS TOYHOCT] OL[iHKA €KOHOMIYHUX

PU3UKIB Ta €(PEKTUBHOCTI IPUIHATTS YIIPABIiHChKUX PillleHb.

2. The dissertation is a comprehensive study devoted to the development of theoretical, methodological, and
applied foundations for building an intelligent system for supporting internal audit of an economic entity (ISPIA
EE). The work investigates modern approaches to audit process automation and substantiates the feasibility of
applying hybrid modeling methods to improve risk management and managerial decision-making in the context of
digital economic transformation. The intelligent internal audit support system implements a hybrid approach
combining logic-rule structures, machine learning methods, fuzzy logic, and metaheuristic optimization
algorithms. A formalized mathematical model of the computational core has been developed to classify objects by
risk level, forecast deviations in financial and operational indicators, and generate substantiated audit conclusions
and recommendations. A software prototype of ISPIA was developed in Python using modern libraries (Pandas,
Scikit-learn, XGBoost, DEAP), enabling automated data processing, risk function construction, optimization of
weighting coefficients through genetic algorithms, and interactive visualization of results. The system's
architecture is built on the microservice principle, ensuring scalability, modularity, and flexible integration with
corporate information systems. The results of computational experiments demonstrated high ISPIA efficiency: the
average risk classification accuracy is 92.3%, and the Fl-score exceeds 0.89 for critical risk categories. The system
enables real-time data analysis, identification of hidden patterns, generation of comprehensive audit reports, and
support for managerial decision-making at the strategic level. The practical implementation of ISPIA provides



adaptability to enterprises of various scales. The software toolkit is applicable in small and medium-sized
businesses, with scalability for large corporate structures. The research results were tested and implemented in
trade enterprises, confirmed by official implementation acts. The object of research is the processes of internal
audit in the enterprise information environment related to economic risk assessment, data analysis, and
managerial decision support. The subject of research is the set of methods, models, algorithms, and architectural
approaches for building an intelligent internal audit support system of an economic entity, as well as the
mathematical and software support of its computational core. A set of general scientific, mathematical, formal, and
applied methods was used in the work. Analytical methods substantiated the conceptual foundations of internal
audit digitalization and the requirements for intelligent audit support. Formalization and mathematical modeling
methods enabled the construction of a risk assessment model using logical inference, logistic regression, fuzzy
logic, and parametric analysis. The system approach and architectural design principles were used to create ISPIA
architecture, including modular design and microservice infrastructure. Algorithmic methods and machine
learning were implemented in the software prototype through classification models (logistic regression, XGBoost,
Random Forest), result aggregation, and genetic algorithms for weight optimization. Computer experiments and
statistical analysis verified the model's efficiency and accuracy. The scientific novelty lies in advancing theoretical
and methodological principles and developing applied tools for building an intelligent internal audit support
system of an economic entity in the context of digitalization of the enterprise accounting and analytical
environment. This ensures higher accuracy of risk assessment and greater efficiency in managerial decision-
making.
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IToBHE HaﬁMeHyBaHHﬂ IOPUIUYHOL 0CO0H: Jlep>kaBHUII TOPrOBEJIbHO-€KOHOMIYHUIl YHiBEpCUTET
Kopg 3a €APIIOY: 44470624

Micue3Haxoa KeHHS: By Kioto, Kuis, 02156, Ykpaina

dopma ByacHOCTI: Jlepxasna

Cdepa ynpaBitiHHS: MiHicTepcTBO OCBiTH i HayKu YKpaiHu

InenTudikarop ROR:

VII. BizomocTi npo odiliiHUX OTIOHEHTIB Ta pelleH3€eHTiB
OdiuiiiHi OIOHEHTH
Baacue IlpizBume Im'a Ilo-6aTbKOBI:

1. CokonoB Bonogumup KOpiiioBruy



2. Volodymyr Sokolov

KBasigikamis: . t. 1., gouenr, 05.13.06

Imentudikarop ORCHID ID: 0000-0002-9349-7946

JoparkoBa iHdopmamist:

IloBHe HaﬁMeHyBaHHﬂ IOPUIHUYHOL 0C00H: KuiBchkuil cronMyHmii yHiBepcuTeT imeHi Bopuca I'pinuenka
Kopg 3a €IPIIOY: 45307965

Micue3Haxoa>KeHHSI: By BynbapHo-Kynpsscbka, Kuis, 04053, Ykpaina

dopma B1acHOCTI: KomyHanbHa

Cdepa ynpaBiiHHS: [lepkagminicrpanis

InenTudikarop ROR:

Baacue IlpizBuuie Im's I1o-6aTbKOBI:

1. Kaniton Anna MupocsaBiBHa

2. Alla Kapiton

KBasigikanis: n.nen.n., npodecop, 13.00.04
InenTudirkarop ORCHID ID: 0000-0002-7845-0883
JopaTrkoBa indpopmanis:

TloBHe HaiMeHYBaHHSI IOPHUAUYHOI 0COOHM: HaujonanbHuil yHiBepcuteT "[10TaBChKA NOiTEXHIKA iMEH]
IOpia Konpparioka®

Kopg 3a €IPIIOY: 02071100

Micuesnaxo,lpKeHHﬂ: [lepmoTpaBHeBui NpoCIeKT, [Tonrasa, [TontaBecbkuit p-H., 36011, Ykpaina
dopma ByacHOCTI: [lepxkasna

Cdepa ynpaBitiHHS: MiHictepcTBo oCBiTH i HayKu YKpaiHu

InenTudikarop ROR:

Peuensentu

BiacHe IIpi3Buie Im'sa ITo-6aTbKOBI:

1. Tamaniit Bonogumup ®enoposuy

2. Volodymyr Hamalii

KBasigikanis: n.¢.-m.u., npodecop, 01.04.03

Imentudikarop ORCHID ID: 0000-0001-7544-7470

JoparkoBa indopmamnist:

IToBHE HaﬁMeHyBaHHﬂ IOPUIUYHOL 0CO0H: Jlep>KaBHMII TOProBEJIbHO-€KOHOMIYHUIl YHiBEpCUTET
Kog 3a €APIIOY: 44470624

Micue3Haxoa KeHHS: sy Kioro, Kuis, 02156, Ykpaina



dopma BiracHOCTI: JlepxasHa
Cdepa yllpaBJIiHHﬂ: MiHicTepcTBO OCBiTH 1 HayKU YKpaiHu

InenTudikarop ROR:

Baacwue IlpizBume Im's Ilo-6aTbKOBI:

1. Bnacenko Jlinig OsekcanapiBHa

2. Lidiia Vlasenko

KBasigikanis: x.r.u., mou,, 05.13.07

ImenTudikarop ORCHID ID: 0000-0002-2003-6313
JonaTkoBa iHdopmalist:

IToBHE HaﬁMeHyBaHHﬂ IOPUIUYHOL 0CO0H: Jlep>kaBHUII TOPrOBEJIbHO-€KOHOMIYHUIl YHiBEPCUTET
Kopg 3a €APIIOY: 44470624

Micue3Haxoa KeHHS: By Kioro, Kuis, 02156, Ykpaina
dopma BracHOCTI: /lepxasHa

Cdepa yIIpaBJIiHHﬂ: MiHicTepcTBO OCBiTH i HayKU YKpaiHu

InenTudikarop ROR:

VIII. 3ak1104Hi BiZOMOCTI
Biacsue Ipizsume Im'st [To-6aTbKOBI Pocknanka AHApift AHATOMAOBIY

TOJIOBH pajgu

Bnacue IpisBume Im'a [T0-6aTbKOBI Pocknanka AHfipiit AHaTONHOBAY

TOJIOBYIOYOTO Ha 3acCiiaHHi

BigmoBizansHMIL 32 HiATOTOBKY I'nar4enko Mutpo JIMnutposn
00JIiKOBHX JOKYMEHTIB

PeeCTpaTop IOpuenko TersiHa AHaToJiiBHA

KepiBHuk Bigainy YKpIHTEI, mpo €
BiZINOBiZaJIbHUM 32 peeCTpallilo HayKOBOi IOpuenko TeTsHa AHaTosiiBHA

OisSIIBHOCTI




