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Pedepar:

1. Incepraris Ha 3000YyTTSI HAYKOBOT'O CTyIIEHs AoKTopa ¢inocodii B ranysi 3HaHb «IH(popmMalliiiHi TeXHOJIOTI» 3a
crnenjianbHicTio 122 «Komm'ioTepHi Hayku». Jlep>kaBHUI TOProBesIbHO-€KOHOMIYHMI yHiBepcuTeT, Kuib, 2025.
Juceprauis € KOMIIJIEKCHUM JOCIIKEHHSIM, IIPUCBIYEHNM PO3POOLI TEOPETUYHUK, METOAUYHUX Ta IPUKIATHUX
3acaj, NoOy0BY iHTEeJIeKTyaIbHOI CUCTEeMU MiATPUMKY BHYTPILIHbOrO ayuTy cy6’ekTa rocrnogaprosanHs (ICTIBA
CT). Y po6orTi mocipkeHo cy4yacHi Mifxoau 10 aBTOMaTU3allii IPoLeCiB ayJUTy Ta OOIPYHTOBAHO AOLIIbHICTb
3aCTOCYBaHHS riOpUAHUX METO/IiB MOZEJIOBAHHS IJ1s1 MifIBUILIEHHS e PeKTUBHOCTI YIIPaBJIiHHS PU3NKAMU U
IIPUIAHSTTS YIIPaBJliHChKUX pillleHb B yMOBax 1judppoBoi TpaHchopmaliii eKOHOMIKU. [HTenexTyasbHa cucTeMa
IiATPUMKYU BHYTPILIHBOTO ayJUTy peasisye riopuiHuil nigxia, o noegHye Joriko-rpaBuoBi CTPYKTYPU, METOIU

MAaIIMHHOTO HaBYaHHS, HEYITKY JIOTiKy Ta META€BPUCTHAYHI aJIrOPUTMHU oNTUMi3awii. Po3pobieHo ¢popmamnizoBaHy



MaTeMaTU4Hy MOJIeJIb OOUMCIIIOBAJIBHOTO S1pa, sIKa 3abe3nedye Knacu@ikallilo 00'eKTiB 32 piBHEM PU3UKOBOCTI,
[IPOTHO3YBaHHS BinxuyieHs y piHAaHCOBUX Ta ONepalifHUX [1I0Ka3HUKaX, a TAKOK (OPMYBaHHS OOI'PYHTOBAHUX
ayJUTOPCbKUX BUCHOBKIB i pekoMeHauiil. CTBopeHo nporpamuuii npororun ICTIBA Ha moBi Python i3
BMKOPHMCTaHHSIM cydyacHux 6i6iiorex (Pandas, Scikit-learn, XGBoost, DEAP), mo 3a6e3neuye aBTOMaTU30BaHy
06pOOKy HaHuX, 106ynoBy PYHKLIN pU3NKYy, ONITUMI3allil0 BaroBuxX Koe(ilieHTiB 3a JOIOMOr00 TeHETUYHNUX
aJITOPUTMIB Ta iHTEPaKTUBHY BidyaJisallilo pe3yJbTaTiB. ApXiTeKTypa cucTeMU [100y10BaHa 32 MIKpOCEPBICHUM
IIPUHLUIIOM, 110 TAPaHTy€e MaclITab0BaHICTb, MOAYJIBbHICTD i THYUKY iHTErpallilo 3 KOPIOPaTUBHUMU
iH(popMaLIIHUMU CUCTEMaMU MiINPUEMCTBA. Pe3yibTaT 00YUCIIIOBATIbHIX €KCIIEPMMEHTIB 3aCBiIYMIIN BUCOKY
edexruBHicTb [CIIBA: cepenHs ToOuHiCTb Kiacudikalii pusukiB ctaHOBUTH 92,3%, a F1-mipa nepesuiye 0,89 miis
KPUTHUYHUX KaTeropii pu3uky. Cucrema g03BOJIg€ 3iCHIOBATY aHAJII3 NAHUX Y PEAJIBHOMY 4aCi, BUSBJIATU
[IPUXOBaHi 3aKOHOMIPHOCTI, (POPMYBaTH KOMILJIEKCHI ayJJUTOPCbKi BUCHOBKU Ta MiJTPUMYBaT/ IPUNAHSTTS
yIIPaBJIiHCBKUX pillleHb HA CTpaTerivyHoMy piBHi. [IpakTuyHa peasnizauis ICTIBA 3a6e3nedye aganralio CUCTEMHU J0
noTped NifprueMcTB pisHOro macmtady. [IporpaMHuil iHCTpyMeHTapill IpUATHU 1J1s1 BAKOPUCTAHHS Y MaJloMy U
cepeHbOMY 0i3HeCi 3 MOXKJIMBICTIO MaclITaOyBaHHS Ha BEJIMKiI KOPIIOPAaTHUBHI CTPYKTypU. Pe3ysbraTi
IycepTaliiHol po60TH NPOMILIN arpoballilo Ha MiANPHUEMCTBAX TOPTOBEJIbHOI cPepH, 0 MiATBEPIKEHO
BiATIOBITHNMMU aKTaMU BIpoBasKeHHs. O6’'€KTOM JIOCTIiIKEeHHS € [IPOLeCH BHYTPIIIHbOTO ayAUTY B
iHopmaliiiHOMy cepefoBUIL MiTITPUEMCTBA, 110 [10B'S13aHi 3 OL[iHKOI0 €eKOHOMIYHMX PUBUKIB, aHAJI30M IaHUX i
MiZTPUMKOIO YIIPABJIiHCBKUX pillleHb. [IpegMeToM NOCIIIKEHHS € CYKYITHICTb METOAIB, MOZEJIEN, aJITOPUTMIB i
apXiTeKTypHHUX MiXOLiB 40 MOOYA0BY iHTEJIEKTYaIbHOI CUCTEMHU MiATPUMKU BHYTPIIHBOTO ayJUTY Cy0’eKTa
rOCIIOZIapIOBaHHS, a TAKOXX MaTeMaTU4He Ta IIporpamHe 3abesnedeHHs ii 064ncoBaabHOro spa. Y poboTi
3aCTOCOBAHO KOMIIJIEKC 3arajlbHOHayKOBUX, MaTEMaTUYHUX, GOPMaJIbHUX i IPUKJIAIHUX METOIiB, 5IKi JOTIOBHIOBAIU
OJVIH OJHOTO Ha Pi3HUX €Tamax JOCJiIpKEHHS. AHATITUYHUI MeTOT, BUKOPUCTAHO [J151 OOTpYHTYBaHHS
KOHILIeNITyaIbHUX 3acal nudposizanii BHYyTPiLIHBOrO ayguTy Ta POPMYBaHHS BUMOT [IO iHTEJIeKTyaIbHOI MiATPUMKU
ayJIUTOPCHKOro npotecy. Metoau ¢popmanisalii Ta MaTeMaTUYHOTO MOJEJIIOBaHHS 3a0€3MeYnIn 100yA0BY MOJeJi
OLLiHKM PU3UKY i3 3aCTOCYBaHHAM JIOTTYHOIO BUBELEHHS, JIOTICTUYHOIL perpecii, He4iTKOi JIOTiKM Ta IapaMeTpUYHOIO
aHaniszy. CUCTEMHUI MifXif i IPUHIMIINA apXITEKTYPHOTO IIPOEKTYBAHHSA BUKOPUCTAHO [J11 CTBOPEHHS apXiTEKTypH
ICIIBA, 30Kpema i3 3aCTOCYBaHHSIM MOJyJIbHOTO IIPOEKTYBaHHS Ta MikpocepBicHOi iHdpacTpyKTypu. AIropuTMiyHi
METOJIY Ta MAallMHHE HaBYaHHs Peasli3oBaHo y rporpamHomMy npotortumi ICTIBA yepes kiacudikauiiizi Mmogeni
(morictuuna perpecis, XGBoost, Random Forest), arperatiito pe3ysbTaTiB Ta FeHETUYHUN aJITOPUTM [1J1s1 ONTTUMIi3arii
BaroBux KoedilieHTiB. MeTonyu KOMITIOTEPHOTO €KCIIEPUMEHTY Ta CTATUCTUYHOIO aHaJIi3y BUKOPUCTAHO [1JIs

y PO3BUTKY TEOPETUKO-METOJUYHUX 3aCajl Ta PO3POOLI IPUKJIAAHOIO iHCTPYMEHTAapilo NOOY0BY iHTE/IEeKTyaIbHO]
CUCTEMH MiITPUMKU BHYTPILIHBOTO ayauTy cy6'ekTa rocrogapioBanHs (ICIIBA CI') B ymoBax uudposisauii
0071iKOBO-aHaJIiTUYHOI'O CepeloBUIIA MiAIIPUEMCTBA, 110 3abe3Medye MiBULeHHS TOYHOCT] OL[iHKA eKOHOMIYHUX

PU3UKIB Ta €peKTUBHOCTI IPUIHATTS YIIPaBIiHCbKUX 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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IloBHe HaliMeHYBaHHSI IOPHUAHUYHOI OCOOH: [lepkaBHUII TOPrOBEIbHO-€KOHOMIYHUIA YHIBEPCUTET
Kopg 3a €APIIOY: 44470624

Micue3HaxoaKeHHSI: By Kioro, Kuis, 02156, Vkpaina

dopma BracHOCTI: JlepxaBHa

Cdepa ynpaBiriHHS: MiHicTepcTBO OCBIiTH | HAayKu YKpaiHu

InenTudikarop ROR:

CeKTOop HayKH:. YHiBEPCUTETCHKUI

VII. BinomocrTi npo odiniliHuX OIIOHEHTIB Ta PEI€H3E€HTIiB

OdiuiiiHi OTIOHEHTH



Baacwue IlpizBumie Im's Ilo-6aTbKOBI:
1. Cokonos Bonogumup FOpiiioBuy

2. Volodymyr Sokolov

KBasigikamis: . r. 1., gouenr, 05.13.06

InenTudikarop ORCHID ID: 0000-0002-9349-7946

JoparkoBa iHdopmamist:

IloBHe HaﬁMeHyBaHHﬂ IOPUOHUYHOL 0C00H: KuiBchkuil cTonMuHuMii yHiBepcUuTeT imeHi Bopuca I'piHuenka
Kopg 3a €IPIIOY: 45307965

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

dopma ByracHOCTI: KomyHasnbha

Cdepa ynpaBiriHHS: [lepkagminicrpauis

InenTudikarop ROR:

CeKTop HayKH: YHiBepCUTETCHKUI

Baacue IlpizBuuie Im's Ilo-6aTbKOBI:

1. Kaniton Anna MupociaBiBHa

2. Alla Kapiton

KBasigikanis: n.nen.n., npodecop, 13.00.04
Imentudikarop ORCHID ID: 0000-0002-7845-0883
JoparkoBa iHdpopmamist:

IloBHe HaliMeHYBaHHSI IOPHUAHUYHOI 0COOM: HaujonanbHuil yHiBepcuteT "[10TaBChKA NIOMITEXHIKA iIMEH]
FOpis Konppatioka"

Kopg 3a €IPIIOY: 02071100

Micue3HaxoA KeHHS: [lepmoTpaBHeBuii TpocrexT, [TonTasa, [TonTaBchkuii p-H., 36011, Ykpaina
dopma BracHOCTI: /lepxasHa

Cdepa yIIpaBJIiHHﬂ: MiHicTepcTBO OCBiTH 1 HayKU YKpaiHu

InenTudikarop ROR:

CeKTOop HayKH: YHIBEPCUTETCHKUI

PeuenseHTu

Baacue IlpizBume Im'a Ilo-6aTbKOBI:

1. Tamaniéi Bonogumup ®enopoBuy

2. Volodymyr Hamalii

KBasidikamis: 1.¢p.-m.1., mpodecop, 01.04.03
InenTudikarop ORCHID ID: 0000-0001-7544-7470



JoparkoBa iHdpopmamnist:

IloBHE HaliMEeHYBaHHS IOPUAHYHOL 0CO0H: Jlep>kaBHUII TOPrOBEJIbHO-€KOHOMIUHUIl YHIBEPCUTET
Kopg 3a €APIIOY: 44470624

Micue3Haxoa KeHHS: By Kioto, Kuis, 02156, Ykpaina

dopma BiracHOCTI: JlepxaBHa

Cdepa yIIpaBJIiHHﬂ: MiHicTepcTBO OCBiTH 1 HayKU YKpaiHu

InenTudikarop ROR:

CeKTop HayKH: YHIBepCUTETChKUIL

Baacue IlpizBumie Im's Ilo-6aTbKOBI:
1. Bnacenko Jligiss OsiekcaHapiBHa
2. Lidiia Vlasenko

KBasigikanis: k.r.u., gou,, 05.13.07

ImenTudikarop ORCHID ID: 0000-0002-2003-6313

JonaTkoBa iHdopmanisi:

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

Micue3Haxoa KeHHS: By Kioro, Kuis, 02156, Ykpaina

dopma BiracHOCTI: /lepxasHa

Cdepa ynpaBiriHHS: MiHictrepcTBo OCBiTH i HayKu YKpaiHu

InenTudikarop ROR:

CeKTop HayKH: YHiBEepCUTETCHKUI

VIII. 3aKkJII04Hi BiZoOMOCTi

Biacsue IpizBume Im'st [To-6aTbKOBI Pocknanka AHApi# AHATOMAOBIY
rOJIOBH paju

Bnacue IlpisBume Im'a [To-6aTbKOBI Pockranka AHJipiit AHATONAOBAY
rOJIOBYIOYOTO Ha 3acCiiaHHi

BigmoBizansHMIL 32 HiATOTOBKY I'nar4enko IMutpo JIMntposn
00JIiKOBUX JOKYMEHTIB

Peec'rpa'rop Opuenko TersiHa AHaToJIiBHA



KepiBHuk Bigginy YKpIHTEI, mpo €
BiZITIOBiZaIBHUM 3a peecTpallilo HayKoBoi IOpuenko TeTsHa AHaTosiiBHA

JisiIbHOCTI




