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[ndopmariitai TexHosorii 1 aBromaru3aiis — 2026 / Marepianu XIX MiKHapogHOT
HAyKOBO-TIpakTHUHOI KoH(pepeHmii. Oxeca, 29-30 xoBTHs 2026 p. - Oneca, BugaBHuiTBo
OHTY, 2026 p. — 963 c.

30ipHHUK BKJIIOUa€ MaTepiai JOMOBiAEH y4acHUKIB KOHGepeHiii, aki 00'eqHani 3a
TEMaTUYHUMHU HaNpSIMKaMHi KOH(EpeHIIii.

30ipHUK Oy/e KOPUCHUM fK i (axiBIiB 1 IpaliBHUKIB QipM, 3aiHATUX B 00JIaCTI
IT ta aBTOMaTH3amii, Tak 1 JUIs BUKJIAJa4iB, MAriCTPiB 1 CTY/ICHTIB BHUINIUX HaBYAIBHHUX
3aKj1a/iB, sIKI HABYAIOTHCS 32 HANpsIMaMu 1 CIIEHIaIbHOCTSIMU ITPOTrPaMHOTO 3a0€3MEeUeHHS,
OOYHUCITIOBAJILHOT TEXHIKM 1 aBTOMATU30BaHUX CHUCTEM, MPUKIATHOT MATEMaTUKH Ta
00po6Oku 1HbopMarlii, Oyae KopucHUM npodecioHanaM 3 KOMIT'FOTEPHOTO MOJICIFOBaHHS Ta
PO3pOOKH KOMI'FOTEPHHX 10P.

PesynbraTu gociipkeHb y 30IpHUKY TMPEACTaBISIIOTH COOOI0 CBOEPITHUN 3pi3
CYy4acCHOTO CTaHy CIIpaB B IMEPEPAXOBAHMUX Traldy3sX 3HaHb, SAKHUM MOXKE JONOMOITH SK
(daxiBUsIM, TaKk 1 CTyJAEHTaM YHIBEPCHUTETIB CKJIACTH 3arajlbHy KapTHUHY PO3BUTKY
1H(OpMaIIHUX TEXHOJIOTIH Ta MOB'SI3aHUX 3 HUMU MTUTaHb.

HayxoBi mpari 3rpynoBaHi 3a HampsMKaMu poOOTH KOH(pEpeHLli Ta HaBeIEHI B
angaBITHOMY MOPSAAKY MPI3BUIL aBTOPIB.

Marepianu  (Te3u  JOMOBiAEH)  APYKYIOTbCS B aBTOPCBKIM  pelaKiii.
BianoBiganeHICTh 3a AKICTh Ta 3MICT ITyOJIIKAIllil HECE aBTOp.

Marepianu nojaHo YKpaiHChKOIO Ta aHTJIACHKOIO MOBaMHU.
["onoBHuit penakrop 360ipHuka Cepriii Kotiauk

©Onecbkuii HaIllOHAIBHUI TeXHOJOTIYHUN yHiBepcuTeT, 2026
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Information Technologies and Automation - 2026 / Proceedings of the XIX
International Scientific and Practical Conference. Odessa, October 29-30, 2026. - Odessa,
ONUT Publishing House, 2026 — 963 p.

The collection includes materials of reports of conference participants, which are
united by thematic areas of the conference.

The collection will be useful for professionals and employees of companies engaged
in the field of IT, as well as for teachers, masters and students of higher education
institutions studying in the areas and specialties of computer software and automated
systems, applied mathematics and information processing, will be useful to professionals
on computer modeling and development of computer games.

The results of research in the collection are a kind of slice of the current state of
affairs in these areas of knowledge, which can help both professionals and university
students to get a general picture of the development of information technology and related
ISsues.

Scientific papers are grouped by areas of the conference and are listed in
alphabetical order of the authors.

Materials (abstracts) are published in the author's edition. The author is responsible
for the quality and content of publications.

Materials are submitted in Ukrainian and English.
Editor-in-Chief of the collection Sergii Kotlyk.

© Odessa national university of technology 2026
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MNPOBJEMATHUKA KOH®EPEHIIII

o MATEMATHYHE I KOMIT'FOTEPHE MOJEJTFOBAHHA CKJIATHHX
ITPOLIECIB
o YITPABJ/ITHHA, ObPOBKA TA 3AXHCT IH®OPMAILTII
o ABTOMATH3AIIA TA YIIPABJIIHHA TEXHOJIOTTYHUMH
IPOLIECAMH
e HOBI IH®OPMAIIHHI TEXHOJIOT'TI B OCBITI
e ITPOEKTYBAHHA IH®OPMAIIIHHHUX CHCTEM I ITIPOTPAMHHUX
KOMITJIEKCIB
e KOMIT'FOTEPHI TEJIEKOMYHIKAIIIHHI MEPEJKI TA TEXHOJIOTII
o IIITYYHUH IHTEJEKT I ABTOMATH3ALIIA POFOTOTEXHIYHHX
CUCTEM
e KOMII'FOTEPHI ITPH I WEB-TH3AHH
o BIBJIIOMETPUKA. IHOOPMATH3AIIIA HABYAJTBHOI' O, HAYKOBOTI O,
JOCJILTHOI O ITPOIIECIB
o ITH®OPMAIIIHHI TEXHOJIOTII B ME/THITHHI
e 3D MOJEJIOBAHHA TA 3D JIPYK

PROBLEMS OF THE CONFERENCE

e MATHEMATICAL AND COMPUTER SIMULATION OF COMPLEX
PROCESSES
¢ MANAGEMENT, PROCESSING AND PROTECTION OF INFORMATION
e AUTOMATION AND MANAGEMENT OF TECHNOLOGICAL PROCESSES
e NEW INFORMATION TECHNOLOGIES IN EDUCATION
e DESIGN OF INFORMATION SYSTEMS AND SOFTWARE COMPLEXES
e COMPUTER TELECOMMUNICATION NETWORKS AND TECHNOLOGIES
e ARTIFICIAL INTELLIGENCE AND AUTOMATION OF ROBOTIC SYSTEMS
e COMPUTER GAMES AND WEB DESIGN
e BIBLIOMETRIC. INFORMATIZATION OF EDUCATIONAL, SCIENTIFIC,
RESEARCH PROCESSES
e INFORMATION TECHNOLOGIES IN MEDICINE
e 3D MODELING AND 3D PRINTING
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PREFACE

The 19th International Scientific and Practical Conference “Information
Technologies and Automation 2026” took place at Odesa National University of
Technology on 29-30 October 2026. Under martial law, the conference was held online
via Zoom, enabling direct scholarly exchange between participants in Ukraine and abroad.
Over two days, researchers, faculty members, doctoral students, and other students
presented their findings in Ukrainian and English and discussed them in plenary and
parallel sessions and at the roundtable “Information Technologies and the Digital
Transformation of Society.” The conference covered eleven thematic areas, including
information security, software systems design, telecommunications, robotics, web design,
3D modelling, and 3D printing.

The conference received 412 abstracts from 752 authors representing 93
organisations, the second-highest number of submissions for a conference at our
university. Thirteen organisations were based abroad, in Kazakhstan, Georgia, Moldova,
Slovakia, North Macedonia, Romania, India, the Republic of Kosovo, and Poland. More
than 60 submissions came from abroad, nearly half of them from Moldova. This
international participation reflects the research community’s interest in the conference and
its willingness to collaborate with Ukrainian researchers.

Early-career participation was a notable feature of this year’s conference. More than
200 students and 78 doctoral students presented their work alongside experienced
researchers. The conference gave early-career researchers an opportunity to share their
findings, learn how other teams approach similar problems, and identify avenues for
further research. Bringing experienced specialists and emerging researchers together helps
sustain research traditions and train the next generation of Ukrainian scholars. Among the
authors were 49 participants in a group comprising Doctors of Sciences, professors,
department heads, and directors, and 138 in a group comprising Candidates of Sciences,
associate professors, and PhD holders. Representatives of universities, research
institutions, and research teams brought a range of perspectives to questions in information
technology and automation.

The conference featured applied, experimental, and theoretical work on information
systems design, process optimisation, data analysis, simulation platforms, and the use of
artificial intelligence in industrial settings. Early-career researchers shared their initial
findings, faculty members presented new developments, and experienced researchers
reported on completed studies and field research with applications in industry, education,
and safety.

The conference’s international reach and interdisciplinary approaches reflect its
growing standing and the development of a lasting international research community. ITIA
2026 reaffirmed that Ukrainian researchers continue to produce internationally
competitive work under exceptionally difficult conditions.

These proceedings document how researchers continue to advance their work,
exchange ideas, and support one another at a time when such collaboration is especially
important. The annual conference at Odesa National University of Technology reflects the
resilience of Ukraine’s research community and its commitment to the country’s
technological future. It gives researchers a forum to discuss their findings, support
colleagues, and initiate joint projects. These meetings bring together people from different
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cities, universities, and research traditions who share a commitment to Ukraine’s
development through innovation, data analysis, process modelling, more efficient
production, and new technologies.

The contributions are published as submitted by the authors, grouped by conference
theme, and listed in alphabetical order by author surname. The sections reflect the breadth
and depth of current research in Ukraine and abroad.

In “Mathematical and Computer Modelling of Complex Processes,” several
contributions show how the intended use of a model shapes its design. A study on the heat
treatment of packaged beer compared a detailed fluid dynamics description with a compact
model that can run within an industrial controller’s cycle time. B. Holovin and colleagues
addressed a different problem, comparing ways to impute missing values in hydrochemical
monitoring data from the Kaniv Reservoir. The largest reductions in estimated error were
obtained for ammonium and nitrite, although the small sample calls for further validation.
Both studies illustrate how the available data and computational requirements guide the
choice of model.

“Information Management, Processing and Protection” focuses on ways to assess
the effectiveness of security tools. N.-A. Aoun and colleagues examined the conditions for
a reproducible comparison of the open-source network intrusion detection systems Snort,
Suricata, and Zeek. Detection accuracy and computational load both matter in such a
comparison. D. Chirciu proposed a procedure for assessing code generated by language
models that combines functional testing, static analysis, dependency checks, and manual
review. The procedure distinguishes between an analyser warning and a confirmed
vulnerability.

In “Automation and Control of Technological Processes,” digital twins are
examined in relation to specific industrial problems. B. Derysh assessed whether seven
years of operating data from a biogas plant were suitable for building a digital twin. V.
Tron proposed a digital twin data architecture for distributed model predictive control of
iron ore beneficiation. B. Korennoi, O. Hurskyi, and I. Svityi presented the rationale for
improving a digital control system for maize drying. These studies trace the work from
assessing industrial data to determining how a model or control system can use those data
in the process.

In “New Information Technologies in Education,” a pressing question is how to
assess what students know when they have access to generative Al. Y. Kuchma, D. Turko,
and A. Chornyi proposed linking the permitted level of language-model assistance to an
assignment’s learning objectives and to evidence of each student’s contribution. The
practical side of digital education is illustrated by M. Zakariashvili’s school STEAM
project in Georgia, which combines modelling in Tinkercad with work on Arduino to
control the soil microclimate.

The largest section, “Design of Information Systems and Software Complexes,”
includes studies covering several stages of software development. S. Boltach and Y. Zhuk
examined how a design-to-code approach can translate interface designs into working
code. V. Kyndiuk and M. Popova explored automated quality checks for requirements in
medical information systems. I. Raichev and N. Denysenko proposed using the ISO/IEC
25010 quality model to evaluate critical flight control software. These studies illustrate
how quality criteria differ across requirements specification, interface implementation, and
testing of critical components.
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Two strands stand out in “Artificial Intelligence and Automation of Robotic
Systems.” The first concerns environmental perception and autonomous control. H.
Bulava and T. Kovaliuk proposed a two-level navigation method for a UAV swarm that
accounts for risks posed by obstacles. I. Bas, O. Sobko, and S. Petrovskyi investigated
how the viewing angle affects the interpretation of decisions made by a neural network
classifier for UAVs. The second strand concerns the reliability of generative Al. A.
Selivanova and Y. Zhuk compared the factual accuracy of large language model responses
under different conditions for providing context. In both strands, a central question is how
changes in the input conditions affect the system’s decisions.

“Information Technologies in Medicine” presents several approaches to working
with medical data. O. Romanyuk, S. Kotlyk, and L. Denyshchych examined three-
dimensional reconstruction of the heart from medical imaging data. Researchers at the
Technical University of Moldova proposed using a standard webcam to check how
patients perform selected physiotherapy exercises at home, using joint angles and shoulder
symmetry. M. Chernykh and O. Oshyvalova organised metrics for evaluating synthetic
tabular medical data, including similarity to real data, diversity, and suitability for further
analysis.

A recurring question throughout this year’s proceedings is under what conditions a
proposed solution yields a usable result. In industrial automation, this depends on the
quality of operating data and whether computations can be completed within the available
time. In cybersecurity, a suspected vulnerability must be confirmed. In education, the
challenge is to determine what each student has learned, while in medicine it is to select
measures appropriate to the task. These questions connect contributions across the sections
and explain the applied focus of ITIA 2026.

The contributions are published as submitted by the authors and grouped into eleven
thematic areas. We thank the authors, speakers, session chairs, and conference partners for
preparing the material and taking part in the discussions. We wish all participants
continued success in their research, new opportunities for collaboration, and peace.

Organising Committee of ITIA 2026
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I[TEPEJIMOBA

29-30 xoBTHA 2026 poky B OJeCcbKOMYy HAI[lOHATFHOMY TEXHOJOTIYHOMY
yHiBepcuteri  BimOynacs XIX  MbkHapoaHa  HayKOBO-TIpaKTUYHA  KOH(EpEeHIis
«Indopmariiini TexHonorii 1 aBromaruzaiist — 2026». B yMoBax BO€HHOTO CTaHy 3yCTpid
OpOXOJWiIa  JUCTaHIiHO Ha  1wiatrgopmi  Zoom,  30epiralod  MOKJIMBICTh
0e3mocepeIHbOr0 HAYKOBOTO CIUIKYBAaHHS MDK yJYacHUKaMU 3 YKpaiHM Ta 3apyOixiKi.
YOpoaoB JABOX [HIB HAyKOBIN, BHKIJAaJadi, acHipaHTH W CTYJEHTH MPEACTABISIH
pe3yNbTaTH JTOCIIHKEHb YKPAiHCHKOIO Ta aHTJIHCHKOI0 MOBaMH, OOrOBOPIOBANIM iX Ha
IJICHApHOMY M CEKIIMHMX 3acilaHHAX Ta Kpyriomy croii «lHdopmariiiHi TexHoorli Ta
mudpoBa TpaHcpopMallisi CyCHUIbCTBAa». 3arajoM TeMaThka KOH(epeHIli O0XOIlIoBaa
OJIMHAJIIATD HAMpPSMIB, Cepell SKUX - 3aXUCT 1H(opMallli, TPOEKTYBaHHS MPOrPAMHHUX
KOMILICKCIB, TEJIEKOMYHiKallli, poboTroTexHika, BeOau3aitH, 3D-MonemtoBanHs Ta 3D-
APYK.

Jlo xoHbepenii Oyno nmogaHo 412 Te3 TOMOBIICH, MIATOTOBICHUX 752 aBTOpaMH 3
93 opranizaiii, e Apyruid pe3ysibTaT 3a YUCEIBHICTIO JIJI MPOBEACHHS KOH(pEpEeHIliil B
HamoMmy yHiBepcuteTi. Cepen HUX - 13 3akopaoHHuX oprasizauii 13 Kazaxcrany, ['py3ii,
Monnosu, CrnoBauunnu, IliBHiuHOi Makenonii, Pymynii, [aaii, Pecnyomniku KocoBo Ta
[Tonpmm. 13-3a kopaony Hagiiuuio moHan 60 poOIT, Maibke MOJTOBMHA 3 HUX 13 HUX - 13
MonnoBu. Taka reorpadis y4YacHUKIB 3acBiIUy€ I1HTEpPEC MIKHAPOJIHOI HAYKOBOI
CHUIBHOTH 10 KOH(EpPEHI[li Ta TOTOBHICTh MIATPUMYBATH CIIBOPALO 3 YKPAiHCHKUMU
JIOCJIITHUKAMH.

BaxnuBoro pucoro 1poropiyHoi KoH(pEpeHIli craja ydacTb MOJIOJI: TMOps 13
JOCBIIYEHUMH BUYEHHMH CBOi pOOOTHM MpENCTaBWIM TOHAJ JBICTI CTYACHTIB Ta 78
acmipaHTiB. [[is Monoaux AOCHITHUKIB Taka 3yCTpid - 1€ MOXJIMBICTH MPEICTaBUTH
BJIACHI HAIpAaIlfOBaHHS, O3HAWOMHUTHCA 3 TMIAXOJaMU IHIIUX HAYKOBUX KOJEKTUBIB 1
BU3HAYUTH TMEPCIICKTUBYU TOJANBIINX JOCITIKeHb. [loeqHaHHS qOCBIY 3HaHUX (paxiBINiB
Ta i€ MOJOJl MIATPUMYE HACTYMHICTh HAYKOBUX IIKUI 1 CIPHUSAE MIATOTOBII HOBOTO
MOKOJIIHHSL YKPAiHChKUX HAYyKOBI[IB. Barommii HaykoBUH CKIJIaJl YYaCHHUKIB TaKOX CTaB
omuiero 3 ocobmuBocteit [TIA-2026. Cepen aBTOpiB mpenacTaBieHux podit - 49
MpPEACTAaBHUKIB KAaTeropii TOKTOPIB HayK, MpodecopiB, 3aBiyBayiB kadeap 1 AUPEKTOPIB
ta 138 kaHguaaTiB Hayk, AoueHTIB 1 AokTtopiB ¢inocodii (PhD). o kondepenuii
JOJIyYMJIUCA TPEICTaBHUKUA YHIBEPCUTETIB, HAYKOBUX YCTAHOB 1 JOCIIJHUIBKHX
KOJIEKTUBIB, 10 3a0€3MeYnSI0 IUPOKUM (HaxoBUM MO Ha MpoOIeMHu 1HPOPMaLIHHUX
TEXHOJIOT1i Ta aBTOMaTH3aIlli.

VYV uenTpi yBaru KOH(QEpEHINi - MPaKTHUYHI, €KCIEPUMEHTAJIbHI Ta TEOPETHYHI
po0OOTH, SIKI JEMOHCTPYIOTh HOBI MiJXOJU IO CTBOPEHHs 1H(GOPMAIITHUX CHCTEM,
onTUMi3aiii TEXHOJOTIYHMUX TMPOIECIB, aHAMI3y [aHUX, PO3POOJEHHS MOJICTIOIYNX
m1aThopM, BIPOBAHKEHHS IITYYHOTO 1HTEIEKTY B peasibHi BUPOOHUYI crieHapii. Momoi
JOCIITHUKA TIOJali  CBOI  MEpIIl  pe3ylbTaTh, BUKIAMA4l TPEACTABWIA  HOBI
HaIpallOBaHHs, a JOCBIAYEHI HAYKOBIIl TMPE3CHTYBaJIM 3aBEpIIEHI W TOJbHOBI
JOCJIIDKEHHS, 1[0 MAatOTh MPUKJIaJHE 3HAUYCHHS 11 POMHUCIIOBOCTI, OCBITH Ta O0€3IEKH.

KoH(epeHiisi nponeMoHCTpyBaia TaKOX MOTYXHY reorpadiyHy MPUCYTHICTh Ta
MDKIUCUUIUTIHAPHICTh MIJXOJIIB, IO TOBOPUTH MPO MiABUIIECHHS PEUTHUHTY 3axony W
(dbopMyBaHHS CTIMKOT MI>KHAPOAHOI HAYKOBOI CIUJIBHOTH HaBKOJO HbOTO. Y 1igomy ITIA-
2026 3acBigumia: YyKpaiHChbKa HayKa »HWBa, JMHAMIYHA 1 3JaTHa MPOIYyKyBaTH
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KOHKYPEHTH1 JOCIIHPKEHHS HAaBITh Y HAMCKIAAHIIIMX YMOBAX, a 3HAYUTh - TPUMAEMO KypC
IPaBUIIBHO.

Ileit 30ipHUK - HE MPOCTO TpaaulliifHa MmyOiikailis MarepiainiB koHdepeHmii. Lle
CBITYEHHSI TOTO, SIK HAayKa IMPOJOBXKYE JXUTH, PO3BUBATHCS, OOMIHIOBATHUCS 1ICIMH Ta
HOiATPUMYBaTH OJIMH OJHOTO B TEpPiOj, KOJU 1€ 0coOnuBO BaxkiauBo. Ll miopiuna
KoH(epeHiist OecbKoro HalllOHATBHOTO TEXHOJIOTIYHOTO YHIBEPCUTETY - HE JIMIIE MOIis,
a W CHMBOJ CTIHKOCTI, €IHOCTI, 1HTEJEKTyaJbHOI HE3JIaMHOCTI Ta BIpHU B PO3BHUTOK
TEXHOJIOTIYHOro MaitbyTHbOro Ykpainu. Ii HiHHICTS - He NHIIE B Temax AONOBiael, ane it
y TOMY, III0O BOHA CTBOPIOE MPOCTIP JUIsi KOMYHIKallii, B3a€MHOT MIATPUMKHU Ta HAPOIKEHHS
HOBHUX CHUTbHMX MPOEKTIB. Taki 3ycTpidi 00 €qHYIOTh JIOACH, SIKI MPAIIOI0Th y PI3HUX
MICTaxX, YHIBEPCHUTETaX 1 HAYKOBUX IIKOJIaX, aj€ MAaloTh CHUIbHE OadyeHHs: PO3BUTOK
KpaiHM 4epe3 I1HHOBAIlll, aHaji3 JIaHWX, MOJCIIOBaHHS TPOIECIB, IIiBUILICHHS
e(hEeKTUBHOCTI BUPOOHUIITBA, CTBOPEHHSI HOBUX TE€XHOJIOTTYHUX PIIIEHb.

Marepianin 1i€i  30ipKM HaJAPYKOBAaHO B aBTOPCBHKIM pemakxiiii, 3rpyrnoBaHO
BIJIMOBIAHO JI0 TEMAaTHYHHUX HaIpsSMiB KOH(MEPEHIIil Ta MmojaHo B ajldaBITHOMY MOPSIAKY
npi3Bulll aBTOpiB. KoXkeH po3aiin JAEMOHCTpYE SIK HIMPOTY, TaK 1 MIMOWHY Cy4acHHX
HayKOBHUX JOCJIIKEHb, III0 BUKOHYIOThCSI B YKpaiHi Ta 3a il Mexxamu. HaBenemo ctucnuit
OTJISN iX.

VY posnum «MaremaTudHe 1 KOMIT IOTEpPHE MOJIENIOBaHHS CKJIAJAHUX IPOLIECIBY
0COOJIMBO IIIKaBl POOOTH, y SKMX BHOIp MOJEIl BU3HAYAIOTh YMOBH ii IMOJAJIBIIOTO
BUKOPUCTAaHHA. Y JOCHIIPKEHHI TErIoBOi OOpOOKH NMUBa B Tapi 31CTaBIEHO JAETAIbHUN
TIAPOAVMHAMIYHUI ONMHMC 1 KOMIIAKTHY MOJENb, NMPUIATHY MJs PO3PaxyHKIB y UK
MIPOMUCIIOBOTO KOHTpoJiepa. [Hiy 3agady po3B’s3yBanu b. ['o0BiH Ta cmiBaBTOpU. BoHU
MOPIBHSUIM  CTIOCOOM BIJIHOBJIGHHS TMPOIMYIICHUX 3HAY€Hb Yy JAHUX T1IPOXIMIYHOTO
MoHITOpuHry KaniBCchkoro BojocxoBuIla. HaiiOunbilie 3MEHIEHHS OILIHEHOI MOXUOKU
OTPUMAHO JIJIi aMOHIIO Ta HITPUTY, Xoua Maiuil oOcir BUOIPKM MOTpeOye MOABIIOL
nepeBipku. OOUIIBI pOOOTH TOKA3yIOTh, SIK JOCTYIHI JaHI Ta BUMOTH JIO PO3pPaxyHKIB
BHU3HAYAIOTh, IKY MOJIEJb JOIJIBHO 3aCTOCYBaTH.

VY po3mimi «YmnpaBiiHHS, 00poOka Ta 3axucT iHQoOpMaIl» TOMITHY yBary
MPUALIEHO TOMY, SIK epeBipATH e(PeKTUBHICTH 3ac001B 3axucTy. H.-A. AyH Ta ciBaBTOpH
PO3MVISHYJIM YMOBH  BiITBOPIOBAHOTO TIOPIBHSHHS BIJKPUTHUX CHCTEM BHUSBIICHHS
MEpeKeBUX BTOprHeHb Snort, Suricata Ta Zeek. i1 Takoro MHOpIBHSHHS BaXJIMBI 1
TOYHICTh BHSIBJICHHS, 1 HaBaHTaXeHHs Ha oOuucmoBanbHi pecypen. . Kipuy
3alpoINOHYBaB MPOIEAYPY OLIHIOBAHHS KOIY, 3T€HEPOBAHOTO MOBHHMH MOJIEISIMH, SKa
MOo€NHYE (PYHKIIOHANbHI TECTH, CTaTUYHUI aHalli3, MEPEBIPKY 3aleKHOCTEH 1 py4YHUU
aHajii3. BaxiauBoro B miii poOOTI € BIAMIHHICTh MK IIONEPEKEHHSIM aHaji3aropa Ta
IT1ITBEPPKCHOIO BPa3JIUBICTIO.

VY pozaini « ABTOMaTH3aIlis Ta YIpaBIiHHS TEXHOJOTIYHUMH Ipoiiecammy Mu¢poBi
JBIMHUKYU PO3TIISAAIOTHCS Y 3B 3Ky 3 KOHKPETHUMH BHUPOOHMYMMH 3agadamu. b. Jlepwumn
OI[IHUB, UM MPUJATHI JaH1 3a CIM POKIB €KCIUTyaTallii 010ra30B0i YCTAHOBKH JJIsI TOOYT0BU
il udpoBoro aBiriHuka. B. Tpons 3ampomnonyBaB iHGOpMaIiitHy CTPYKTYypy HUGPOBOTO
JBIMHUKA JIJIST PO3MOJLIEHOTO MOJICIBHO-TIPOTHO3HOTO KEepyBaHHS 30aradyeHHSM 3aJli3HOI
pyau. b. Kopennoit, O. I'ypcekuit Ta 1. CBiTHil 00rpyHTYBaIU KOHIIEMIIIIO BJIOCKOHAICHHS
M(poBOT CHCTEeMH KepyBaHHS CYIIIHHAM KYKYpPyI3H. Y IHX POOOTaxX MPOCTEKYETHCS
HUISX BiJ OLIHIOBAHHS BUPOOHUYMX JAHUX 0 BU3HAYEHHS TOTO, SIK MOJIeNb a00 cuctema
KEepyBaHHS BUKOPHCTOBYBATUME iX y TEXHOJIOTTYHOMY TIPOIIECI.
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Y pos3mini «Hogi iHdopMaliiiiHi TEXHOJIOTIT OCBITH» OJHE 3 HaWaKTyalbHININX
NUTaHb CTOCYETHCS OIIHIOBaHHS 3HaHb 3a YMOB joctymy 1o renepatuBHoro LHI. HO.
Kyuma, /1. Typko ta A. YopHuii 3anpONOHYBaJIK MOB’SI3aTH OIMTYCTUMHI 00CT JTOIMOMOTH
MOBHOI MOJI€JIi 3 HABYAJIBHOIO METOI0 3aBIaHHSA Ta 31 CBIAYCHHSIMHU 1HIUBITYyabBHOTO
BHeCKy cryaeHTta. [Ipaktnunuii Oik nmdpoBoi ocBiTH imocTpye mkiibHUA STEAM-
npoekT M. 3akapiamBini 3 ['py3ii. ¥ HboMy 3a/1a4a KepyBaHHS IPYHTOBUM MIKPOKIIIMAaTOM
noeaHana moaentoBanHs B Tinkercad 1 po6oty 3 Arduino.

VY naitbinpmomy posaiii, «lIpoexktyBanHs iHQOpPMAIITHIX CUCTEM Ta MPOrPaMHUX
KOMIUIEKCIB», BapTO BIJ3HAYUTH POOOTH, MPHUCBAYEHI PI3HUM eTamaMm po3poOJIeHHS
nporpamuoro 3abesneueHds. C. bonrau ta €. XXyk gocmigunm 3acTOCyBaHHS MIAXOMY
Design-to-Code s mepexony Bia au3aiiny iHTepdeicy 10 Horo mporpamHoi peasizaliii.
B. Kunngiok Tta M. TlomoBa po3riisiHylM aBTOMAaTHU30BaHy MEPEBIPKY SKOCTI BUMOT 10
MeauuHux iH(opMmamiiitnux cucrtem. . Paitue Ta H. JleHuceHko 3anpomnoHyBaJH
OILIIHIOBATH SAKICTh KPUTUYHOTO MPOTPAMHOIO 3a0€3MEeUeHHs] KEpyBaHHS MOJbOTaMH 3a
moaemnto ISO/IEC 25010. PazoMm 1i poG0TH MOKa3ylOTh, HACKUILKH PI3HUMH € KpUTEpii
AKOCTI Ha eramax (opMyBaHHS BHUMOT, peanizauii iHTepdeiicy Ta BUIPOOYyBaHHS
KPUTUYHUX KOMIIOHCHTIB.

Y posaim «llITygyHuil 1HTENEKT Ta aBTOMAaTu3allisl POOOTOTEXHIYHUX CHUCTEM)
BHOKPEMJIIIOIOTBCS J1Ba HamnpsMH. [lepmmii OXOIUTIOE CHPUUHATTA CEpeNoBUINA U
aBTOHOMHE KepyBaHH4. I'. bynaBa ta T. KoBaitok 3amponoHyBain JBOPIBHEBY HABITallllo
poto BIUJIA 3 ypaxyBaHHAM pU3UKY, TOB’si3aHOTO 3 niepemkoaamu. 1. bac, O. Co6ko ta C.
[leTpoBCHKHIA TOCHIIAIIH, SIK PAKYPC CIIOCTEPEKEHHS BIUIMBAE HA 1HTEPIPETALIIO PIILICHb
HelipoMmepexeBoro kiacugikatopa BIUIA. Jlpyruil HampsMm CTOCyeTbCs HaAINHOCTI
redeparuHoro 1. A. CeniBanoBa Ta €. Kyk nopiBHsuIM (pakTUYHY TOYHICTh BIAMOBIIEH
BEJIMKMX MOBHHUX MOJIEJIEM 3a PI3HUX YMOB HaJaHHS KOHTeKcTy. B 000x Hampsmax
Ba)KJIMBO BCTAHOBUTH, SIK 3MiHA BX1JIHMX YMOB MO3HAYA€THCS HA PIIIICHH] CUCTEMHU.

VY pozaim «Iudopmariiiiii TEXHOJOTII Y MEIUIIMHI) MPEACTaBIeHI Pi3HI CIIOcOOU
pob6otu 3 meauunumu nanumu. O. Pomanrok, C. Kotiuk Tta JI. JleHumuy po3risiHyu
TPUBHUMIPHY PEKOHCTPYKIIIO Ceplsl 3a JaHUMH MenuuyHoi Bizyamisaiii. JlocmigHuku
TexniuHOTO yHIBEpCHUTETY MOJIOBH 3alpOIOHYBAIA TEPEBIPATH BUKOHAHHS OKPEMHX
(1310TepaneBTUYHUX BIPAB yAOMa 3a BiJIeO 31 3BUYAHOI BeOKaMepu, BUKOPUCTOBYIOUHU
KyTH B cyriiobax ta cumertpito mieueid. M. Uepaux ta O. OmuBaioBa cUCTEMaTU3yBaIU
MOKA3HUKHU SIKOCTI CUHTETUYHUX TaOJUYHUX MEAUYHUX JAHUX, 30KpeMa IXHIO MOAIOHICTh
110 peaJIbHUX JJaHUX, PI3HOMAHITHICTh 1 MPUIATHICTD ISl TOAJIBIIIOTO aHAII3Y.

[IpoBiiHY TEHIEHIIIIO ILOTOPIYHOTO 301PHUKA MOXKHA CPOPMYJIIOBATU K YBary 10
TOTO, 3a SAKUX YMOB 3alpONOHOBAHE pINIEHHS Ja€ NPUIATHUN JJIS BUKOPUCTAHHS
pe3yabTar. Y BHpPOOHWYIM aBTOMATH3aIlll IIe 3aJIeKUTh BiJ SKOCTI EKCILTyaTalliliHHX
JaHUX 1 MOXKJIMBOCTI BUKOHATH PO3PAXYHOK y MOTpiOHUM yac. Y kiOepOesrerl BaKINBO
MIATBEPAUTH BUSBIICHY BPA3JIMBICTh, B OCBITI - BCTAHOBUTHU 1HIAMBITYyaJIbHUA pE3yibTaT
HaBYaHHS, a B MEIMIIMHI - 00paTH IMOKa3HUKH, SKI BIATIOBIAaI0Th KOHKPETHIHN 3ama4di. Came
Taki THTAHHS TOB’S3YIOTh POOOTH PI3HUX PO3JAUTIB 1 BHU3HAYAIOTH MPUKIATHY
cupsimoBanicTs [TIA-2026.
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Marepianu 30ipHMKA TOJaHO B aBTOPCHKIM pefakilii Ta 3rpylnoBaHO 3a
ONWHAAISTAMA TEMATHYHUMH  HampsMamu. J[dkyemo  aBTOopam, JOIOBigaudam,
MojIepaTopaM 3aciJlaHb 1 mapTHepaMm KoH(epeHIli 3a miAroToBKy mMaTepiajiB Ta y4acTb y
(daxoBux AUCKycCisx. bakxaeMo yd4JacHWKaM TUTIIHOI JOCTIAHHUIIBKOI pPOOOTH, HOBHX
CHUTBHUX MPOEKTIB 1 MUPHOTO HEODA.

Opeanizayivinuu komimem xoughepenyii ITIA-2026
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320

PO3PAXYHOK ITAPAMETPIB IMIPOTPAMU 3AMICY TICTA 3A TIOKA3HUKAMWNU
AKOCTI BOPOIIIHA. Pycramo P. P., Kuraiino O. M. Opecbkuil HamioHAIbHUAN
TEXHOJIOT1YHMI yHiBepcuTeT (Ykpaina)

322

AKTYAJIBHI HAIIPSIMKHA PO3BUTKY ®YHKIIOHAJIbHUX MOXJIMBOCTEU
ACYTII CYUACHUMX 3EPHOBUX TEPMIHAJIIB. Copokin A. C., Xo6in B. A. Onecpkuii
HalllOHAJIbHUIM TeXHOJIOTTYHUH yHiBepcuTeT (YKpaiHa)

325

IHHOBALIIMHA CUCTEM BUMIPIOBAHHS PIBHS 3EPHA B CUJIOCAX TEPMIHAJIIB
SIK OCHOBA PO3IIMPEHHS ®YHKI[III ABTOMATHUYHOI'O KEPYBAHHS ITTJI IOT'O
INEPEBAHTAXEHHS. Copokin A. M., Xo6in B. A., CremanoB M. T. SE Group
International, Onecbkuii HalliOHAJILHUM TEXHOJIOTIYHUHN YHiBepcuTeT (YKpaiHa)

327

MUOPOBI TEXHOJIOT'I K [HCTPYMEHT MIABUIIEHHA
KOHKYPEHTOCITPOMOXXHOCTI HIJIITPUEMCTB PO3JIPIGHOI TOPTIBJIL. Crenosa
.10, Korenko H.O. Jlep>kaBHMi TOProBenbHO-€KOHOMIYHMN yHIBepcuTeT (YKpaiHa)
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3ACTOCYBAHHS T'PA®OBUX HEWPOMEPEX VY KEPYBAHHI PO3IIOJIUIOM
BOJHUX PECYPCIB 3FATAUYBAJIbHOI ®ABPUKU. €Bren Tumoxin, Bagum
Xapaamenko. KpuBopi3bkuil HallioHaaIbHUN yHiBepcuTeT (YKpaiHa)
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I'bPUAHA APXITEKTYPHA MOJEJIb IHTEJEKTYAJIBHOI'O  VYIIPABJIIHHA
HABYAJIBHUM ITPOLIECOM V 3AKJIAJJAX BMIIIOI OCBITU HA OCHOBI LLM TA
MVIIbTUATEHTHUX CUCTEM. Tpau O. P., Tpimun ®. A. Onecbkuil HalloHaJIbHUN
TEXHOJIOT1YHUH YHiBepcuTeT (YKpaiHa)
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®OPMYBAHHS I1[MOPOBOI'O JBIMHUKA JUJIS PO3IIOJUIEHOIO MOJEJIBHO-
[MPOTHO3HOI'O KEPYBAHHS 3BATAYEHHSAM 3AJII3HOI PYJIM. Tpoms B. B.
KpuBopispkuil HarioHaapHUH yHiBepcuteT (Ykpaina)
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IHTEJIEKTY AJIbHI IT-CUCTEMU ABTOMATHU30BAHOI'O YIIPABJIITHHA
TEXHOJIOTTYHUMU ITPOIHECAMU HA OCHOBI IOT TA MAIIMHHOI'O HABYAHHAI.
®ypkano JI. FO. Kuiscekuil HantioHanpHUN yHiBepceuTeT iMeHi Tapaca IlleBuenka (Ykpaina)
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IMITALIMHA MO/IEJIb TECTOBOI'O OB'€KTA KEPYBAHHS 3 HACTPOIOBAHMMU
PIBHSIMU HEBU3HAUEHOCTEN KOOPJIMHATHHX I ITAPAMETPUYHUX 35YPEHD
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HaIllOHAJIbHUI TEXHOJIOTIYHUN yHiBepcuTeT (YKpaiHa)
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A LAYERED ARCHITECTURE OF A MULTI-AGENT LLM PLATFORM FOR
PERSONALISED LEARNING SUPPORT. Borbak A., Rozum M. Odesa National Maritime
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346

INTEGRATING EUROPEAN VALUES AND EU DIGITAL PRIORITIES INTO RUST
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THE ROLE OF INDUSTRY-SPECIFIC EDUCATIONAL PLATFORMS IN ADDRESSING
CAREER UNCERTAINTY AMONG ICT STUDENTS IN UKRAINE. Andrii Kopp, Mariia
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352
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OBJECTIVES AND ASSESSMENT. Kuchma Y. V., Turko D. O., Chornyi A. V. Limited
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LICURICI: AN EXPLAINABLE, OFFLINE-CAPABLE ADAPTIVE ARCHITECTURE FOR
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ANDRAGOGICAL PRINCIPLES FOR INTEGRATING ARTIFICIAL INTELLIGENCE
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ANALYTICS: A REVIEW AND RESEARCH PERSPECTIVE. Shakhovska K. Lviv
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362

METHODS FOR OPTIMIZING DATA COLLECTION AND PROCESSING IN THE
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DIGITAL AGROENGINEERING: SOIL CLIMATE CONTROL PROJECT IN A SCHOOL
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367

T'EHEPATUBHUM 111 V BUKJIAJAHHI JUCLIMIUIIH KOMITHOTEPHUX HAVK:
MOXJIMBOCTI TA PU3UKU JJIs1 AKAJEMIUHOI JIOBPOUECHOCTI. 3anepkosuuii P.
I'. JIbBIBCHKHI TOPTOBEIHLHO-EKOHOMIYHMM YHIBepcuTeT (YKpaiHna)
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BUKOPUCTAHHSA IHTEPAKTMBHUX BEBCEPBICIB (KAHOOT, GOOGLE FORMS)
JUIA ITEPEBIPKM 3HAHB YUHIB. ba6enko A. FO. XapkiBchbKuii HalllOHATLHUN YHIBEPCUTET
imeni B.H. Kapasina (Ykpaina)
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OCOBJIMBOCTI BUKOPUCTAHHS CUCTEMU MATLAB JIJI1 BUBUEHHS TEOPII
LINU®POBOI OBPOBKN CUTHAJIIB. Badenko C. II., Maiinaniok B. II. Binaunbkwuii
HalllOHAJTBLHUN TEXHIYHUN yHIBepcuTeT (YKpaina)
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[ICUXOJIOT'A. Be3nocko 1. C. YMaHChKUI HallioHaNbHUH yHiBepcuTeT (YKpaiHa)

375
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BUKOPUCTAHHS 1LM®POBOI'O CHIAY 3I0BYBAYA BMIIOI OCBITU J1JIs
MIATPUMKU VIIPABJIHCBKUMX PIIIEHb VY 3BO. BoinoBa C. O. Opecwkuit
HalllOHAJIBLHUN TEXHOJOTIYHUHN yHIBepcUTET (YKpaiHa)
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OLIHIOBAHHA  E®EKTMBHOCTI PO3POBKM  IMM®POBOI'O  OCBITHBOI'O
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OYHKUIOHAJIBHI MOXIJIMBOCTI PO3POBJIEHOI IIJIAT®OPMU EDUSCHOOL JJ14
OPI'AHIBALIlI OCBITHBOI'O IIPOLIECY 33CO. XKykoBcobkuii M. II. BonmuHchkuii
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386
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HarioHanpHUl nenaroriunuii ynisepcuteT iMeHi K. /1. Ymmncekoroy» (Ykpaina)
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(Ykpaina)
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IMEPCOHAJIIBALIII TA ABTOMATM3ALII HABYAHHS. Tumenxko B. A. JIIITH3
«PiBaeHcrkuit neHTp I1TO cepicy Ta nu3aiiny» (Ykpaina)
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JMHAMIYHA BI3VAJIIBALIA 3BDKHOCTI YHMCJIIOBUX PAAIB 3ACOBAMU
'EOMETPUYHUX ITEPETBOPEHb AYAJIBHUX BAT'ATOI'PAHHUKIB v
CEPEJOBUIII BEB-OPIEHTOBAHOI'O MOJIEJIOBAHHSA. Tyayyenko TI. Sl
HarionanbHu# TEXHIYHUM YHIBEPCUTET «XapKiBChbKUH MOJMITEXHIYHUN IHCTUTYT» (YKpaiHa)
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REPUTATION-BASED PROPOSER SELECTION AND REAL-TIME TELEMETRY
VERIFICATION IN ADAPTIVE CONSENSUS PROTOCOLS. Bystryk M. Vinnytsia
National Technical University (Ukraine)
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INVENTORY MANAGEMENT AND RECIPE RECOMMENDATION SYSTEM: A
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ARCHITECTURAL MODELS OF SECURE COMMUNICATION GATEWAYS IN
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427
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429

A DISTRIBUTED SYSTEM FOR REAL-TIME ENVIRONMENTAL MONITORING.
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432
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Cojocaru S., Istrati D. Technical University of Moldova (Republic of Moldova)
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WITH PROSPECTIVE AND EXISTING BANK CUSTOMERS. Pedosenko D. V. Vinnytsia
National Technical University (Ukraine)

438

TECHNOLOGY FOR ASSESSING THE QUALITY OF CRITICAL FLIGHT CONTROL
SOFTWARE. lhor Raichev, Nataliia Denysenko. National university “Kyiv aviation institute”
(Ukraine)

441

DESIGNING A NUTRITION MONITORING APPLICATION: DAILY TARGETS, FOOD
LOG AND PROGRESS INDICATORS THAT ACCOUNT FOR INCOMPLETE LOGGING.
Rolinschi Victor. Technical University of Moldova, Chisinau (Republic of Moldova)

443

DESIGN OF A WEB-BASED INVENTORY MANAGEMENT MODULE FOR A
COMPANY. M. Sobina, N. Brynza. Simon Kuznets Kharkiv National University of
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METHODS AND ALGORITHMS FOR AUTOMATED SELECTION OF DATA
VISUALIZATION TYPES. Sukhonos Pavlo. Lutsk National Technical University (Ukraine)

448

DESIGNING A DECISION SUPPORT SYSTEM FOR ASSESSING THE
CREDITWORTHINESS OF BANK CUSTOMERS. Y. Sur, N. Brynza. Simon Kuznets
Kharkiv National University of Economics (Ukraine)

451

REAL-TIME ANALYTICAL PROCESSING FRAMEWORK FOR AUTOMATED
BEHAVIORAL ANALYSIS IN SMART ENVIRONMENTS. Golban E., Tataru D. Technical
University of Moldova (Moldova)

453

DESIGN OF A WEB PLATFORM FOR EVENT PLANNING AND MANAGEMENT: A
WEDDING ORGANIZATION CASE STUDY. Toma N., Budu I., Musteata M., Duca L.
Technical University of Moldova (Republic of Moldova)
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ANALYSIS OF THE MULTI-FACTOR SEARCH PROCESS FOR A TARGET
ENTERTAINMENT EVENT UNDER CROSS-BORDER MOBILITY. Yakymenko
S.A,Pashniev A. National Technical University “Kharkiv Polytechnic Institute” (Ukraine)

460

I[MPOTHO3YBAHHA TPUBAJIOCTI IIEPEBIPKM IIPOTPAMHOI'O KOJAY TA
[TEPEHECEHHS ITPOTHO3Y MDK ITPOEKTAMU I MOBAMUM TTPOIT'PAMYBAHHA.
AparoBcbkuii O. C. Hamionaneauii yHiBepeuteT «Opnecbka nojiTexHikay (Ykpaina)

462

[IPOI'PAMHUU 3ACIb IHTEJEKTYAJIbHOI ITIATPUMKU HPUUHATTS PIILIEHD
MEHEJDKEPOM TIPOI'PAMHOI'O ITPOEKTY. A. B. Bbapuunska, O. B. Pomaniok.
BiHHUIbKMIT HAITIOHAIBHUI TeXHIYHUHN yHIBepcHuTeT (YKpaiHa)

465

OBIPYHTYBAHHSA  APXITEKTYPM  KOMIT'IOTEPHOI ~ MVYJIbTUCEHCOPHOI
CUCTEMU BUSBJIEHHS BIIJIA HA OCHOBI AHAJI3Y II ®YHKIIOHAJIBHUX
3AJIAY. O. M. be3yramii. [nctutyT npo6siem peectpariii indopmartii (Ykpaina)

467

[TPOTPAMHA CUCTEMA AJJAIITUBHOI'O AYAIOCYIIPOBOJAY HACTUIbHUX
POJIbLOBUX II'OP HA OCHOBI PO3IIIBHABAHHA TA CEMAHTUYHOI'O AHAJII3Y
MOBJIEHHSI. Bepexnnii T. B., IlomoBa M. O. HamionaneHuii yHiBepcuteT «Omecbka
noritexHikay (Ykpaina)

469

BITIOBAJKEHHSA TTIAXOAY DlESIGN-TO-CODE U151 ABTOMATU3ALIT PO3POBKU
KOPUCTYBALBKHNX IHTEPOEUCIB. Boarau C. B., ’Kyk €. M. Oznecbkuil HallioHaIbHUN
TEXHOJIOTIYHUH yHiBepcuTeT (YKpaiHa)

471

YIAOCKOHAJIEHHA METOAY  AHAIITUBHOI'O KEHNIYBAHHA JAHUX VY
BEB3ACTOCYHKAX. B. O. Bbouaap, O. B. Pomanwk. BiHHUIbKHI HaI[ilOHATEHUN
TeXHIYHUHN yHiBepcuTeT (YKpaiHa)

472

[TPOEKTYBAHHS LITU®POBOI'O KOMYHIKAILIIMHOI'O KOHTYPY ITIJIIPUEMCTBA
HA OCHOBI IHTEI'PALIIl WEB, CRM TA COLIAJIbBHUX MEPEX. Bonaapenko Ouiena,
Bpun3za Haraas. XapkiBchbKuili HaliOHAIBHUI €KOHOMIYHMH yHiBepcuteT iMmeHi CemeHa
Kysnens (Ykpaina)

474

IMPOEKTYBAHHA APXITEKTYPU CUCTEMU I[MNEPCOHAJII3OBAHOI'O
EKOMOHITOPUHI'Y: B3AEMO/IAA MOBUIBHOI'O KIIIEHTA, XMAPHOI'O CEPBICY
TA BA3U JAHUX. Bacuaves A. P., baxapes B. C., Bagypin K. O. Kpemenuyubkuit
HaIllloHaNbHUN yHiBepcuTeT iMeH1 Muxaiina Octporpanacekoro (Ykpaina)

477

APXITEKTYPA TA METOAU ABTOMATHU30OBAHOI'O YIIPABJIIHHA EBOJIIOLIIETIO
PEJILIMHUX CXEM ITPU IHTETPALIT IMHAMIYHUX JSON-JI)KEPEJL. Boiitko B. B.,
lagpuaok O. B., bapuyk H. €., Ilucaap O. 1. BiHHuUUbKUN HalllOHATBHUN TEXHIYHHUI
yHiBepcuteT (YKpaina)

479

IIEPCOHAJII30BAHUN JIOBIP TICUXOJIOTA Y BEBCHUCTEMI IICHUXOJIOITYHOI
JOIIOMOTI'U. Boiitko B. B., Jdyanuk O. O., Tonoabniubkuii T. B. Binaunbkuit
HalllOHAJIbHUM TeXHIYHUH yHiBepcuteT (YKpaiHa)

481

KOHIEINTYAJIbBHA MOJEJIb APXITEKTYPU MOAYJISI CUCTEMU YIIPABJIIHHA
[HOOPMAIIMHUMU TIOTOKAMMU. Taiinaii I'. 1O., I'pemmnoB A. HO. HarmionansHuit
yHIBEpCcUTET KopabueOynyBaHHs iM. anM. Makaposa (Ykpaina)

483

MOJIEJIb Y3T'O/DKEHHS ITPODUTIO 3I0BYBAYA TA METAJAHUX HABYAJIBHOI'O
KOHTEHTY 3A ATPUBYTAMU ANOCTYIIHOCTI Tonumncbkuii A. M., Kuposa T. O.
Jlep>kaBHUH TOProBeIbHO-€KOHOMIYHHM yHiBepcuTeT (YKpaiHa)

486

IHTETPALIIA TTPOTOKOJIY DOUBLE RATCHET VYV BAT'ATOKOPUCTYBALBKI
CUCTEMU KOMVYHIKALIL: JOCJIIIXKEHHS. Tonouanos JI. JI., CenisanoBa A. B.,
Kopnienko 10. K. Onecpkuii HamioHaIbHUN TEXHOJOTIYHUN YHIBepcUTET (YKpaiHa)

488

3ABE3IIEYEHHS KOHCHUCTEHTHOCTI JAHUX TA OIITUMI3ALILA
HABAHTAXEHHS YV [TPOLIECAX ABTOMATHUYHOI'O PESEPBHOI'O KOITIKOBAHHAI.
Janumok 1. B., Tkauenko O. M. BiHHUIBKHI HalllOHATbHUN TEXHIYHUN YHIBEPCUTET
(Ykpaina)

491

CTBOPEHHS$ PE3EPBHUX KOIIIM TA iX KPUIITOTPA®IYHUN 3AXMUCT. Jdannmok
I.B., Tkauenko O.M. BiHHUIbKHI1 HaIlIOHAILHUNA TeXHIYHUHN yHiIBepcHuTeT (YKpaina)
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[MPOEKTYBAHHS IH®OPMAIIMHOI CUCTEMU JJIsI ABTOMATHU30BAHOI'O
360PY TA AHAJII3Y BIAKPUTUX JAHUX (OSINT) B YMOBAX CYYACHUX 3AT'PO3.
Hecarauk O. B., Koctupenko T. II. BCII «®axoBuil Kojiemx TPOMHUCIOBOT aBTOMAaTUKHU Ta
iHpopmaniiiHux Texnosorit OHTY» (Ykpaina)

494

[TPOTPAMHA CUCTEMA IJI1 AHAJII3Y TOBAPHUX 3AIIACIB. derxkoa H. 1O.,
3inoBaTna C. JI. Hanionansawmii yniBepcureT «Onecpka noiitextikay (Ykpaina)

496

PO3POBKA 1 JOCIHIIPKEHHA MACIITABOBAHOI'O IHTEPHET-MATA3UMHY 3
BUKOPUCTAHHSAM SSR TA REST API HA BA3I NEXT.JS I NEST.JS. dsateax M. B.,
CypunoBu4 O. M. Jlyiipkuii HaIfioHAIbHUIA TeXHIYHUHN yHIBepcHUTeT (YKpaiHa)

499

[MPOEKTYBAHHA  BEB3ACTOCYHKY I VIIPABJIIHHA  OCOBUCTHUMU
OIHAHCAMMU. Nsuyenko b. I'., Koctenko O. Bb. XapkiBcbkuili HalIOHAIBHUN YHIBEPCUTET
Micbkoro rocrogapcerba imeHi O.M. bekerosa (Ykpaina)

502

OA3UHI- ®EPMA JId TECTYBAHHA BBYJIOBAHUX TIPOTPAMHUX 3ACOBIB.
€podeen 10. B., Cininmn I. I1. Tactutyr nporpamaux cucteM HarioHanbHOI akazemii Hayk
VYkpainu (YkpaiHa)
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INVESTIGATING PARAMETER EFFECTS IN THE SEMANTIC FINGERPRINTS
METHOD: GRANULARITY, TEMPORAL DYNAMICS, AND CONTEXT SIZE.
Zholobetskyi S., Andriichuk O. Institute for Information Recording of the National Academy
of Sciences of Ukraine (Ukraine)
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IHOOPMALIIMHA TEXHOJIOI'TSA JIATHOCTUKU PIBHS HALIIOHAJILHOT BE3IIEKU
JEPXABU. Icaes O. JI. Hanionansauii yaiBepcuter «llonraBcpka momitexHika imeni HOpis
Kongapatioka» m. [lonrasa (Ykpaina)

508

I[TPOTPAMHA CUCTEMA UABTOMATI/BOBAHOT I[MEPEBIPKM AKOCTI BUMOI' 10
MEJNYHUX [HOOPMAILIMHNUX CUCTEM. Kunaiok B. A., ITonosa M. O. HamtionaiasHuit
yHiBepcuteT «Onechka noiitexnikay (Ykpaina)

510

JOCJIIJDKEHHST IHHOBALIMHOI KOHLIEILII 30POBOI'O XAPUYBAHHS SIK
CTPATETIl PO3BUTKY 3AKJIAIB PECTOPAHHOI'O TOCIIOJJAPCTBA HA OCHOBI
CTBOPEHOI'O WEB-CAMUTY. Kiuyk C. Opecbkuil Hal[lOHaJbHUI TEXHOJIOTTYHUI
yaiBepcureT (Ykpaina)

513

OHTOJIOTTYHA MOJIEJIb I TPA® 3HAHb JJII HACKPI3BHOI TPACOBAHOCTI
BUMOTI 1O IHTETPOBAHOI MOJ1YJIbHOI ABIOHIKU. Kopanenko ¥Oais Bopucisna.
Jlep>kaBHUH yHiBepcuTeT iHQopMaliiiHO-KOMYHIKalliMHUX TexHouorii (Ykpaina)
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APXITEKTYPA TIPOTPAMHOI'O 3ACOBY IS ABTOMATH3OBAHOI'O AHAJII3Y
PE3IOME I3 ®OPMYBAHHSAM PEKOMEHIALIN IOAO BAKAHCIN. Kostyn II. A.,
Bba6iok H. Il. Binuuupkuii HallioHaJIbHUHM TeXHIYHUH yHiBepcuTeT (YKpaiHa)
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[HOOPMATUBHICTb  TITPOTPAMHOI'O  TEMIIEPATYPHOI'O  MOHITOPUHIY
BIIJEOKAPTHU NVIDIA GEFORCE RTX 5050. Kotk C. B., Cokogona O. II., CtankeBu4
B. B. Onecbkuii HallioHaIbHUM TEXHOJIOTTYHUN yHiIBepcuTeT (YKpaina)
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MACTEPUHI'Y. Jlaoyn €. M., Xyaik Bb. O. J[lepxaBHuii yHiBepcuTeT iH(popMaliifHo-
KOMYHIKaIiiHUX TexHoorii (Ykpaina)
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I'PAMATUYHA BEKTOPM3ALILI MATEMATUYHUX ©OPMVJI HA OCHOBI
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[TPOEKTYBAHHSI APXITEKTYPU IH®OPMAIIMHOI TEXHOJIOI'T ITIATPUMKH
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yHiBepcuteT YKpainu «KuiBcbkuil nomiTexHiuHuil iHCTHTYT iMmeHi Iropss CikopchbKoro»
(Ykpaina)

533
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Binnunpbkuii HanioHanbHUN TexHIYHMM yHiBepcuteT (Ykpaina); Onecbkuii HaI[lOHATBHUI
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I[TIOJAHHA MATEMATHUYHINX BHUPA3IB. ®@ypkaao A. 0., Pynuu M. B., Ilapiit . O.,
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CAMOOPTAHIBOBYBAHUX KAPT KOXOHEHA. Hgipkyn O. A., €BaanoB M. B.
XapKiBChbKUI HalllOHAJIbHUIN YHIBEPCUTET palioeaeKTpoHikH (YKpaiHa)
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TEOPETUKO-EKOJIOTTYHE OBIPYHTYBAHHS 30HAJIbHOI IHAUKALIL TA
MATPULI MAPKEPHUX PEYOBUH ITPOMUCIJIOBOI'O BVY3JIA. Yenmypenko A. O.,
Baxapes B. C., Bagypin K. O. Kpemenuyupkuii HaijioHanbHUM yHiBepcuTeT iMeH1 Muxaiina
Octporpajacbkoro (Ykpaina)
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[IPOTPAMHO-ATIAPATHUM  KOMIUIEKC IMITAIIMHOIO  MOJEJIIOBAHHS
ITPOLIECY BUPOBHUIITBA COHSIIHUKOBOI OJIII METOJIOM ITPECYBAHHS Y VR-
CEPEJJOBUIII. Yepueubkuii O. O. Onecbkuil HalioHaNbHUN TEXHOJIOTIYHUM YHIBEPCUTET
(Ykpaina)

596

PEAJIIBALIIA KOMBIHOBAHUX [IPOCTOPOBO-ATPUBYTHUBHUX 3AIIUTIB VY
MOBUIBHOMY 3ACTOCYHKY. llaknaein O. T. HanionaneHuii yHiBepcuteT «JIbBiBCbKa
noJiTexHikay (Ykpaina)

599

TPA®OBA MOJIEJIb B3AEMO3AJIEXXHOCTEM KOMITIOHEHTIB XMAPHOI GRID-
[HOPACTPYKTYPU UIA AHAJII3Y KACKAJAHUX BIZAMOB. Hlanosaa B. B., Byas6a
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€KOHOMIUHUH yHiBepcuTeT (YKpaiHa)
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PO3POBKA TIPOTPAMHOI'O 3ACOBY JIJI1 TPOTUAI TIPOKPACTHMHALIIL HA
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605

28



Proceedings of the XIX International scientific and practical conference «Information technologies and automation— 2026

PO3POBKA TA JIOCJIJUKEHHA OPT'AHI3AIIIMHOI BEB-IIJIATOOPMU 1]
YIIPABJIIHHA OPTAHIBAIIMHOIO CTPYKTYPOIO MMIAINPUEMCTBA. fuueB /. L.,
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610

TRAFFIC-PROFILE-AWARE CAPACITY ASSESSMENT OF DDOS PROTECTION IN
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610

NETWORK PERFORMANCE MANAGEMENT IN INFORMATION COMMUNICATION
NETWORKS. M. Dumitrascul,2, A. Prisacarul, P. Nistiriucl, L. Pecal,2, M.-D. Chiroiu3.
1Technical University of Moldova (Moldova); 2National Institute of Innovations in
Cybersecurity CYBERCOR (Moldova); 3National University of Science and Technology
POLITEHNICA (Romania)
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MULTIDIMENSIONAL COMPARISON OF THREE OPEN RAN TESTBED
REPOSITORIES. Khoshaba O. M. Vinnytsia National Technical University (Ukraine)

615

A SOFTWARE METHOD FOR EARLY DETECTION OF PON OPTICAL LINE
DEGRADATION BASED ON TELEMETRY DATA ANALYSIS. Muzychka K.,
Zhulkovskyi O. Dniprovsky State Technical University (Ukraine)
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ARCHITECTURE OF THE AUTONOMOUS EASY NET EVERYWHERE WIRELESS
NETWORK FOR GEOGRAPHICALLY DISTRIBUTED TECHNICAL SYSTEMS.
Volodymyr Smirnov, Natalila Smirnova. Central Ukrainian National Technical University
(Ukraine)

621

HECYBEMOYJIAPHICTb ITOPOI'OBOI'O ITOKA3HUKA CTPYKTYPHOI JKUBYUOCTI
TA MEXA 3ACTOCOBHOCTI HABJMXEHUX ITPOUHEAYP CHUHTE3Y. Ilpuiimak
Has3ap, Ky IOpiii. JIbBiBchkuit yniBepcutet “JIbBiBchbka nomitexuika” (Ykpaina)
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[TPOEKTYBAHHA CHUCTEMM MOHITOPUHIY QOS V KOHTEMHEPU30BAHIM
MEPEXI. Koouzes I. O., Cipenko O. I. Opnecbkuii HamllOHAJIBHUM TEXHOJOTIYHUHN
yaiBepcureT (Ykpaina)

626

[TPOTHO3YBAHHS TPA®IKY B MATICTPAJIBHUX MEPEXAX MPLS HA OCHOBI
I'PA®OBOI TA PEKYPEHTHOI CTPYKTYP GNN/LSTM. Ko3upes C. B., IlaxomoBa B.
M. Vkpaincekuil AepaBHUM YHIBEpCUTET HayKH 1 TexHoorii (Ykpaina)
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PO3POBJIEHHSI EKCIIEPUMEHTAJIBHOI'O CTEHAY U1 MOHITOPUHI'Y BE3IIEKU
KOHTEMHEPU30BAHUX CUCTEM HA IIJIAT®OPMI RASPBERRY PI. Murpodanos
0. P., Cipenko O. 1. Onecbkuil HalllOHAIBHUN TEXHOJIOTTUHUHN YHIBepcUTET (YKpaiHa)
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KEPYBAHHSI PECYPCAMU T'ETEPOIEHHOI MEPEXI 5G/6G HA OCHOBI
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/1. B. BinHunpKkuil HaltioHaIbHUN TeXHIYHUHN YHiBepcuTeT (YKpaiHa)
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MOJIEJTIOBAHHSI CTPYKTYPHOI J>XMBYUYOCTI T'ETEPOTEHHMX MEPEX HA
OCHOBI '’EOMETPUYHHUX BUITAAKOBUX I'PADIB. Henos O. JI., ®exuenxo 0. C.
Opecbkuil HalllOHATBHUM TEXHOJIOTTYHUN yHIBepcuTeT (YKpaiHa)
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[IPOBJIEMU TIOBYJIOBU ABTOHOMHHMX CHMCTEM OXOPOHU BIJKPUTOI
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HEMPOMEPEXXEBUM MIJOXIJ JO PO3MEXYBAHHS JIETPAJALIII TA 3MIHU
PEXXMMIB POGOTU LTE-KAHAJIIB HA OCHOBI KOHTEKCTHOI TEJIEMETPIIL. Tenera
€. B., CurtnikoB B. C. Hanionansauii yHiBepcuteT «Onecpka nonirexika» (Ykpaina)
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INTELLIGENT TRACKER FOR ASSESSING THE DEVELOPMENT OF SMALL AND
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REQUIREMENTS USING CHATGPT. Orekhov S. V., Taran P. A., Bahatskyi N. S. NTU
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670
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APPROACHES TO THE [INTEGRATION OF MULTI-AGENT ARTIFICIAL
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675

HYBRID UNCERTAINTY-AWARE LICENSE PLATE RECOGNITION FOR INDIAN
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Sasikala R.A, Sai Mohith D. School of Computer Science and Engineering, VIT University,
Vellore (India)

678

PUNCTUATION AND CAPITALIZATION RESTORATION FOR UKRAINIAN:
SPECIALIZED MODELS VS. LARGE LANGUAGE MODELS. Seliukh R., Sazhok M.,
Yukhymenko O. Institute of Information Technologies and Systems Kyiv (Ukraine)

680

TWO-STREAM NEURAL ARCHITECTURES FOR JOINT SPECTRAL AND TEMPORAL
MODELING IN MUSIC GENRE CLASSIFICATION. Suleymanov Y., Baybuz O., Zaytseva
T. Oles Honchar Dnipro National University (Ukraine)

684

SILENT CONTROL FAILURE IN AGENTIC RAG SYSTEMS: WHY AGREEMENT
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FINE-TUNED LARGE LANGUAGE MODELS FOR AUTOMATED TELEMETRY
ANALYSIS AND COACHING IN VIRTUAL MOTORSPORTS. Andrii Zhupanov. National
Technical University "Kharkiv Polytechnic Institute” (Ukraine)
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JIBOETAITHA IHILIAJIIBALIISA CTEPEO BI3YAJIBHO-IHEPIIAJIBHOI OJIOMETPII 31
CTAHY CIIOKOKO 3A KPUTEPIEM CIIOCTEPEXYBAHOCTI. Adanacses 1. C.,
CutnikoB B. C. Hanionansnuii yHiBepcutet «Onecbka nositexHikay (Ykpaina)

691

AOCIIJOKEHHA BIUIMBY PAKVPCY CHOCTEPEXEHHS HA IHTEPIIPETALIIO
PIIIEHb HEMPOMEPEXEBOI'O KJIIACU®IKATOPA BIUIA. Bac 1. C., Codko O. B.,
IlerpoBchkuii C. C. XMenbHUIIBKUI HAIlIOHAIBHUN YHIBepcuTeT (YKpaiHna)

693

OINTUMIBALIIA  APXITEKTYPHOI  KOMIIO3ULIII  COHAYHOI'O  ®ACALY
METOJAMMU HII HA OCHOBI METPOJIOTTYHUX BHUMIPIOBAHDb. Bepe3oBcbknuii FO.
JI. IBaHo-®paHKiIBChKMIA HAIIOHAJTILHUN TEXHIYHUH YHiIBepcuTeT HadTH 1 razy (Ykpaina)

696

TPAHCOOPMAILA TTPOLECIB PO3POBKU ITPOI'PAMHOI'O 3ABE3IIEUEHHSA B IT-
KOMIIAHII 3 BUKOPUCTAHHSIM OPKECTPOBAHOI'O ATEHTHOI'O IHTYYHOI'O
IHTEJIEKTY TA CEPEJOBUINA BMAD METHOD. Bboryr O. M., I'opoGeur T. B.
[lpuBaTHMiI BUIIMKA  HaBUAJIBHUK  3akman  “MDKHaApOIHUM  E€KOHOMIKO-TyMaHITapHUN
yHiBepcuteT iMeHi akagemika Crenana Jlem’stHayka” (Ykpaina)

698

INEPEBAT TA HEJOJIIKMU BUKOPUCTAHHS OPKECTPOBAHOI'O AT'EHTHOI'O
OTYYHOI'O  IHTEJIEKTY B  ITPOLHECAX  PO3POBKM  TTPOIT'PAMHOI'O
3ABE3IIEYEHHA. Boryr O. M1., Komap A. B.2. lIIpuBaTHuii BUILIMI HaBYAJIbHUUN 3aKjaj
“MiKHapOIHUN  EKOHOMIKO-TYMaHITapHHWI  yHiBepcHUTeT iMeHi akagemika (CremaHa
Jem’snuyka” (Ykpaina); 2lepxkaBuuit yHiBepcutet «KutoMupcebka nojitextikay (Ykpaina)

701

POJIb SHAP Y BUSHAUYEHHI HATIPSIMIB TPEHYBAHHS IHAXICTA. Bopeubkuii b. 1.,
Bacucrtiok O. A. Hanionanenuii yHiBepcuteT «JIbBiBChbKa nomitexHika» (Ykpaina)

704

CUCTEMU HEMPOMEPEXXEBOI'O ABTOMATUYHOI'O YIIPABJIIHHS. Bopuciok O.
O., Ianuyk 1. B., Xomenko B. M. BiHHUIbKMI HaI[lOHAIbHUN TEXHIYHUHA YHIBEPCUTET
(Ykpaina)

707

METO/] TEPCOHAJII3OBAHOI'O ®EJJEPATHUBHOI'O HABUYAHHA [AJ151 BUSBJIIEHHA
CTPECY HA OCHOBI ®IBIOJOI'TYHUX YACOBUX PANIB. Bparisauk 1. A.,
TomameBcbknii O. M. Hanionanbuuii yaiBepeuteT «JIbBiBcbka noniTexHikay (Ykpaina)

709
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Tapaca [lleBuenka (Ykpaina)

712

AJIATITUBHUM  BIJIBIP CEMAHTUYHUX O3HAK JUII HHPOI'HO3YBAHHAI
KOPUCTYBALIBKMX OIIHOK KHUI 3A OBMEXXEHOI ICTOPII B3AEMO/IIN. Buxpuer
0. B. XapkiBcbkuil HalllOHAILHUN YHIBEPCUTET padioeneKTpoHiku (YKpaiHa)

714

MAIIIMHHE HABUYAHHSA B CUCTEMAX KEPYBAHHS POBOTAMU. Boasinuubkuii B.
M., IOckoBuu-KykoBecbka B. [I. [IBH3 «MixHapoauuii eKOHOMIKO-TyMaHITapHUI
yHIBepcHUTeT iMeHi akageMika Crenana Jlem’ssHuyka» (YkpaiHa)

716

[TOPIBHAJIBHE OHIHIOBAHHA PU3UKY ITOMMJIKOBOI PO3MITKHU
YKPAIHOMOBHUX HOBUH 3A CUMETPUYHOI'O LIIYMYV. I'aaka A. O., Coéko O. B.,
Barpiii P. O. Xmenbpauipkuii HamioHanpHUN yHIBepcuTeT (YKpaiHa)

719

PO3POBKA MOJIEJII IHTEJEKTYAJIbHOI TEHEPAILIIl BEBCTOPIHOK HA BA3I CMS
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JIBOETAIIHUM METOJ] OIIIHIOBAHHSI CEMAHTUYHOI  V3I'OJXKEHOCTI
30BPAXXEHHS TA YKPATHCBKOI'O OITMCY 3 BIJIMOBOIO BIJI HEHAJIMHOI'O
PIINEHHA. Tapaum JA. O., Masypeups O. B. XmenbHUIIBKUI HaI[lOHAJbHUN YHIBEPCUTET
(Ykpaina)
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NEURAL NETWORK CLASSIFIER OUTPUT CALIBRATION METHODS. Horbatov V.
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BUBYEHHA 3HEBOJHEHHA POCJIIMH 3  BUKOPUCTAHHAM  XJIOPO®LUI
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KOOPIMHYBAJIBHE = VIIPABJIIHHAI B POBOTOTEXHIYHUX CHUCTEMAX JUJIA
PEAJIIBALIL PYXY 3A KPUBOJIHIMHUMU TPAEKTOPISIMU. T'ypebkuii O. O., ly6na
C. M. Onecbkuii HaIllOHATBHUI TEXHOJIOTTIYHUHN yHIBepcHuTeT (YKpaina)
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IEPEKJIFOYEHHSI ®A3 Y BIOHIYUHUX AJITOPUTMAX JIEHOM3MHI'Y 30BPAXEHb.
Hoporokymisi K. O., Auapromenko B. O. YkpaiHChbkuii JepKaBHUA YHIBEPCUTET HAYKH 1
TexHoJjorii (Ykpaina)
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3ABE3IEYEHH JOCTOBIPHOCTI ABTOMATUYHOI'O Y3AI'AJIBHEHHS BEJIMKUX
TEKCTIB 3A JOIIOMOI'OIO BEJIMKMX MOBHHUX MOJEJIEW. €ropo O. H.,
Bopmenko B. O. YkpaiHcbkuii 1ep>kaBHUN YHIBEPCUTET HAYKH 1 TeXHOJoriH (YKpaiHna)
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HHOTOKOBE PO3IIIBHABAHHS MOBJIEHHSI B PEAJIBHOMY YACI HA OCHOBI
MOBHUX MOJEJIEN. €ropos O. H., KpaBuenko T. O. VYkpaiHCbkuill JepkaBHUMN
YHIBEPCUTET HAyKH 1 TeXHOJIOT1H (YKpaiHa)

737

ABTOHOMHMI KOMIIJIEKC BUSBJIEHHS BMBY XOHEBE3IIEUHUX ITPEJMETIB 3A
JAHUMU POBOTOTEXHIYHUX ITJIAT®OPM 3 JIOKAJIbHUM LLM-TIOMIYHUKOM.
€nizo C. C., Oaekcienko /. B., JIinouenko H. 10., [logopoxkusak A. O. HamionansHuit
TEXHIYHUHN YHIBEpCHUTET ““XapKiBCbKUH MOMITEXHIYHUN IHCTUTYT (YKpaiHa)

738

AHAJII3  AOLHUIBHOCTI TA  APXITEKTYPU  ITPOT'PAMHO-AITAPATHOI'O
KOMIUIEKCY MVYJbTUATEHTHOI CUCTEMH PAHHLOI'O BUSBJIEHHS JIICOBUX
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HAI[IOHAJILHUH TexHOoJOr1YHMI yHiBepcuteT (Ykpaina)

741

[JISIXW TIOKPAIEHHSI EKCIUIYATALIIMHMX XAPAKTEPUCTUK ITOLIYKOBUX
OEPO3OHAOBUX MATI'HITOMETPUYUHUX BIUIA. 3aisuii P. O., Ilaaum B. A,
Trauyenko B. @. HanionansHuii yHiBepcutet «JIpBiBchbKa nmomiTexHikay (YkpaiHa)

743

AHAJII3 TIOMMJIOK HEWPOMEPEXEBOI'O BUMSABJIEHHS CHUHTETHYHUX
MATEPIAJIIB JIJ14 TIOTPEG BTOPUHHOI ITEPEPOBKU. 3anyuska O. O. XMeTsHULIBKHIA
HaI[lOHANbHUH yHiBepcuTeT (YKpaiHa)

745

KJIIACUDIKALIISL TA TIOPIBHSJIBHUM AHAJII3 METOJIB CEMAHTUYHOI'O
[TOIIYKY I PAHXXYBAHHS OB’€KTIB 3A TEKCTOBUMU JAHUMU. Kaumenko O. P.
XapKiBChbKUI HAIlIOHAJBLHUN YHIBEPCUTET pasiioenekTpoHiku (Ykpaina)
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Masypens O. B. XmensHuIbKHN HallioHaTbHUH yHIBepcuteT (Ykpaina)

751

ETNYHI ACIIEKTU BUKOPUCTAHHA HTYYHOI'O [HTEJIEKTY B
[ICUXOJIOTTYHOMY KOHCVYJIbTYBAHHI: KOH®IJEHIIMHICTh, BE3IIEKA TA
BIAITOBIZAJIBHICTDE. KoctiokoBa H. C., Bbasuas O. O. Cymcekuil aepaBHUMN
yHiBepcuteT (YKpaiHa)

754

[MPOCKTYBAHHS IHTEPAKTUBHOI'O 2D-BEBITIPOCTOPY JJIS TTPO®OPICHTAILIIT
BCTVYIIHUKIB. KpaBuenko A. O. HamioHanbHMI TEXHIYHUN YHIBEpCUTET «XapKiBCbKHUIl
NOJITeXHIUYHUM 1HCTUTYT» (YKpaiHa)

755

BUABJIEHHA 3MIH HA AEPOKOCMIYHUX 3HIMKAX CIAMCBKOIO 3'OPTKOBOIO
MEPEXEIK) 3 MOIAVYJIEM IIJJCUJIIEHHA MEX. KpaBuenko [I. M. HamionanbHuit
TEXHIYHUHN YHIBEpCUTET «XapKIBCbKUM MOMITEXHIUHUN IHCTUTYT» (YKpaiHa)
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KOHTPOAKTYAJIBHE OLIHKOBAHHA I'EHJIEPHOI YIEPE/PKEHOCTI
TPAHC®OPMEPHUX MOJIEJIEM TOHAJIBHOCTI 3 MOP®OJIOTTYHO Y3I'O/KEHOIO
3AMIHOKO TEHJAEPHUX MAPKEPIB /I ®JEKTUBHUX MOB. Cympyn II. K.,
Ky3bmak K. O., Masypenn O. B. Xmenbaunpkuii HamioHaasHUAN yHIBepcuTeT (YKpaiHa)
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ABTOMATU30BAHE BUSIBJIEHHS BOTHIO TA IMMY YV BIJEOIIOTOLI 3 BIUIA 3
BUKOPUCTAHHAM I''IMBOKNX HEMPOHHUX MEPEX. Kyaukos B. B., IllInminapesa I.
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TA YMOBU BIAITIOBIZAJIBHOTI'O BUKOPUCTAHHS. JirBinoBa A. O., bBasuas O. O.
CyMchKuit neprkaBauii yHiBepeuteT (Ykpaina)
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JIBOETAITHE HEMPOMEPEXXEBE BUSBJIEHHS TA KJIACU®IKAIISI HACIHUH HA
30BPAXKEHHAX JIJIS1 PAHHBOT'O OIIIHIOBAHHS CXOXOCTI 3EPHOBUX KYJIBTVYP.
Mimyxk B. C., MoauyanoBa M. O. XMenbHUIIBKHI HalliOHAIBHUN yHiBepcuTeT (YKpaiHa)

769

JOCIIIXKEHHA E®EKTUBHOCTI CEMAHTUYHOI'O TIOIIYKY TA RAG JUUIA
®OPMYBAHHS PEKOMEHJIALIIIL HA OCHOBI ICTOPIi BUPIIIEHUX 3ASIBOK OTRS.
Mocrok H. B. HamionanbH#i TEXHIYHUN YHIBEPCUTET «XapKIBCHKUH MOMITEXHIYHUN 1HCTUTYT
(Ykpaina)

772

KOPEKIIIS1 VKPAIHCBKMX TPAHCKPUIILIM WHISPER I PU3MK IIOI'IPIIEHHS.
Mpo3sek €. P. [HcturyT iHMOpMaIiiHUX TeXHOJOTIH 1 cucteM HamioHansHOT akamemii Hayk
VYkpainu (Ykpaina); Kuis (Ykpaina)

774

ABJIYKTHBHE JIOI'TYHE ITPOT'PAMYBAHHS B HEMPO-CMMBOJILBHOMY KOHTYPI
BUABJIEHHSA, PO3IIIBHABAHHSA TA TIEPEXOIUIEHHA MAJIMX BE3IIIJIOTHUX
JIITAJIBHUX AITAPATIB. Hape3noii B. KO. HaykoBuii kepiBauk — [‘amgonkoB O. M.
Harmionaneuuii yHiBepcuteT «Onechbka nomiTexHikay (Ykpaina)

776

PO3IIBHABAHHS TA OIIMC MVYTAIIM IIKIPM 3 BUKOPMCTAHHAM METO/IIB
MAIINMHHOI'O HABYAHHS TA ITOSCHIOBAJIBHOTI'O HII. Oraps A. O., MuxaiinmmH
B. FO. Hantionanshuii yniBepcutet «JIbpBiBChbKa noitexHikay (Ykpaina)

779

CUCTEMA IIPOIHO3YBAHHSI KYPCY AKIIM HA OCHOBI APXITEKTYPU 3
MEXAHIZMOM YBAI'U TA ACIIEKTHO-OPIEHTOBAHOI'O AHAIJII3Y
TOHAJIBHOCTI. Hixoubkuii B. P. Hanionansamii yHiBepcuteT «JIbBiBChKA IMOJIITEXHIKA»
(Ykpaina)

782

INTERPRETABILITY OF CONTROL ALGORITHMS VIA EXPLAINABLE Al IN
DECISION SUPPORT SYSTEMS FOR SMART GRIDS. I. I. Prytula, S. O. Tymchuk. Sumy
State University, Sumy (Ukraine)

784

JIOT'IKO-OPIEHTOBAHA OILIHKA KIBEPOIBUYHUX PU3UKIB BE3IUIOTHUX
HAIBOIHUX MOPCBKHUX CHUCTEM. Ilynuenko H. O., bennm B. A. MixHapoauuii
yuiBepcuteT M. Oneca (YkpaiHa)

786

AIANITAIIL MOJEJII CHUHTE3Y MOBJIEHHA KOKORO 1JI KJIOHYBAHHSA
I'OJIOCY HA OCHOBI PE®EPEHCHOI'O TOJIOCY. IHyxra K. €. HanionanbHuit
yHiBepcuTeT «JIbBiBChbKa nosiTexHikay (YKpaina)

787

PU3NKN BUKOPUCTAHHA IITYYHOI'O IHTEJIEKTY. PuxkkoBa B. C., Imyk Bb. A.,
Byrenko T. A. Jlep>xaBHuil 010TeXHOJIOTIYHUN yHiBepcuTeT (YKpaiHa)

789

3ACTOCYBAHHA CAIIP PI3BHOI'O IIPUBHAYEHHA JUIA BU3HAYUEHHSA TA
I[TEPEBIPKUA KIHEMATHYHUX ITAPAMETPIB JNEHABITA-XAPTEHBEPI'A
IHIECTUOCBOBOI'O POBOTA-MAHIIIYJIATOPA. Pomanwok O. H., Binrenbknii O. B.
BiHHUIbKUI HalllOHATBHUN TEXHIYHUHN YHiBepcuTeT (YKpaiHa)

792

USE OF ARTIFICIAL INTELLIGENCE IN MODERN GRAPHICS CARDS. O. N.
Romaniuk!, O. P. Kudran!, M. R. Ilchuk!, S. V. Kotlyk2. 1Vinnytsia National Technical
University (Ukraine); 20desa National University of Technology (Ukraine)

795

TIOPIBHAJIBHE OILTHIOBAHHS ®AKTUYHOI TOYHOCTI BIJAIIOBIAEN BEJIMKUX
MOBHUX MOJIEJIEM 3A PI3HUX VYMOB HAJIAHHS IH®OPMAIIMHOI'O
KOHTEKCTY. CeaiBanoBa A. B., ’Kyk €. M. Opecbkuil HaliOHaJbHUN TEXHOJIOTTYHUN
yHiBepcuTeT (YKpaiHa)

797

KAJIIBPYBAHHSI MOJEJII CIIOTBOPEHb SDR-TIPUMMAYA TA PO3PHB MIX
CUHTETUYHHMU 1 PEAJIBHUMM JAHVWMMU B KIIACUDIKAII MOAYJISLIN. Cipuk
0. A., Boiiko H. 1. Hartionanenuii yHiBepcutet «JIbBiBCchbKa nomiitexHika» (Ykpaina)

798

BEPU®IKALISI YMCJIOBUX BIAMNOBIJAEN BEJIMKOI MOBHOi MOJEJII HAJL
®IHAHCOBUMMU TABJIMLIAMU YEPE3 VY3TOJUKEHHS IIPSIMOI BIAINOBIAI TA
3'EHEPOBAHOI'O KOJY. Cao6oasn II. T., boiiko H. I. Hamionanpauii yHIBEpCUTET
«JIpBiBCchKa MomiTexHikay (Ykpaina)
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[HOOPMAILINMHA TEXHOJIOI'TA ABTOMATHU30BAHOI'O AHAJI3Y
CTUWIICTUYHUX O3HAK TEKCTY. Cwmeranina A. B., Koramk C. B. Opecbkuii
HalllOHAJBLHUN TEXHOJOTIYHUN yHIBepcUTeT (YKpaiHa)

804

[MTOSACHIOBAJIbBHA  MOJEJIb  BUSABJIEHHA  COUIAJIBHO-AECTPYKTUBHUX
HAPATUBIB vV TEKCTOBOMY KOHTEHTI 3 TPUPIBHEBOIO ATPUBYLICIO
PIIEHHS. Tumodies 1. A., Ma3zypeub O. B. XMenpbHUIBKHN HaliOHATBHUN YHIBEpCHUTET
(Ykpaina)

806

KOHTYP BEPU®DIKAIII SK EJEMEHT ABTOMATM3ALIl  OIITUYHOI'O
COPTYBAHHSA TEKCTWJIbHUX BIAXOMAIB: HAKOITMYEHHSA [TAPHUX JAHUX JJIA
JOHABYAHHA RGB-KIIACU®IKATOPA. Tumodies A. A, Mouauanosa M. O.
XMeNbHUIIbKUN HallloHATbHUHN yHIBepcHuTeT (YKpaiHa)

809

BEPUOIKALILAL PEKBISWTIB JJOKYMEHTALIII TP BHMBOPI TTOCTAYAJIbHUKIB
3ACOBAMU HEMPOMEPEX DCNN TA LAYOUTLM. Tonmopos B. A., Ilaxomosa B. M.
VYkpaiHChbKUH Jep>KaBHUIN YHIBEPCUTET HayKH 1 TexHOJIOT1H (YKpaiHa)

812

JIEKOMIIO3MILIII TPUIUIETHUX JIAHLIIOIIB (TCD) SK  BAJIJAIIMHO-
KOHTPOJILOBAHA CTPATEIII TIOLIYKY IHABJIOHIB J1JII MACHITABOBAHOI
INOBYJIOBM OHTOJIOI'T I3 TEKCTY. Yopumii A. O., Jocun J. I'. HarionanbHuii
yHiBepcuteT «JIbBiBChbKa momiTexHika» (YKkpaina)

814

AOCJIJOKEHHS BIUIMBY METOJIB KOAYBAHHSI KATEIOPIAJIBHX O3HAK HA
AKICTb MOJEJIEM MAIIIMHHOI'O HABYAHHS. leneas P. C., TepeiikoBebka JI. O.
KwuiBchkuii HaIliOHATBLHUI YHIBEpCHTET OYIIBHUIITBA Ta apXiTeKTypu (YKpaiHa)

817

BIUIUB CTPYKTYPHOI OIITUMIBALIl HEMPOHHOI MEPEXI YOLO26N HA YAC Ii
BUKOHAHHS B CUCTEMAX ABTOMATHUYHOI'O KEPYBAHHS BIUIA. lemisikoB M.
I1. HantionaneHuii yHiBepcuteT «JIbBiBChKa moniTexHikay (Ykpaina)

819

HHOIIAPOBA JIOKAJII3OBAHA OHTUMIBAIA SIK AJIBTEPHATUBA 3BOPOTHOMY
[TOIIMPEHHIO TIOMWIIKU JJI1 HABYAHHA MAJIMX MOBHUX MOJEJIEUN.
HunabkoB C., Xyno6a b. Harionanenuii yaiepcuter «JIpBiBchbKa nomitexnikay (Ykpaina)

820

ABTOMATU3ALIA TECTYBAHHSA TIPOTPAMHOI'O 3ABE3INEYEHHSA 3ACOBAMU
TYYHOI'O IHTEJIEKTY. Iocrak B. C., bananaesa O. 10. JIBH3 «lIpua3oBcbkuii
Jep>KaBHUM TeXHIYHUI yHiBepcuTeT» (YKpaiHa)

822

IIPOTHO3YBAHHS TPACKTOPII FIUIA V BIJIEOIIOTOLII 3A KOPOTKOIO ICTOPIEIO
CIOCTEPEXXEHb HEWPOMEPEXEIO 3 TIAPAJIEJIbHUM ®OPMYBAHHIM
I'OPU30OHTY IIPOI'HO3Y. Imypunma M. O., MoauyanoBa M. O., Ma3zypeur O. B.
XMeNbHUIbKUH HallloHaNbHUHN yHiBepcuTeT (YKpaiHa)

824

BIPTYAJIBHE CEPEAOBHUIIE JUIA  AJOCIIDKEHHA  IHTEJIEKTYAJIBHOI'O
KEPYBAHHSI  POBOTOM-CAIIEPOM HA  OCHOBI = HEHWPOMEPEXEBOI'O
CHOPUMHATTSA. Ilyp T. O., Jdymun I B. Hamionaneumii ymiepcuter «JIbBiBCEKA
noytexHikay (Ykpaina)
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I[TOACHIOBAJIBHA MO/EJIb BUABJIEHHA MAHIIYJEATUBHUX TEXHIK V
TEKCTOBOMY KOHTEHTI 3 IHAWUBIAYAJIbBHUMU TIOPOI'OBMMU PILIEHHAMMU TA
IHTEI'PAJIBHOIO OLIHKOIO MAHIITVYJIATHUBHOCTI ITOBIJOMJIEHHA. IOpuyenko /.
1O., Ma3ypens O. B. XMenpHuIbKHN HalllOHAJIbHUH YHIBepcUTET (YKpaiHa)

830

3ACTOCYBAHHA METOMAIB IIOSAACHIOBAHOI'O HITYYHOI'O IHTEJIEKTY JJIA
[MPOCHO3YBAHHA JAE®EKTIB VY KOAI TYPESCRIPT/JAVASCRIPT-ITPOEKTIB.
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34. EKOHOMIKO-TEXHONOT1YHUI 1HCTUTYT iM. Pobepta EnsBopTi (YKpaina)

35. Kutomupcbkuit BilicbkoBul 1HCTUTYT iMeHi C. I1. KoponboBa (Ykpaina)

36. 3axiTHOYKpaTHCHKUI HallIOHATBHUHN YHIBepcUTET (Y KpaiHa)
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37. IBano-®paHKIBCHKUN HAIIIOHAIBHUN TEXHIYHUN yHIBEpcUTET HaTH 1 ra3y (YkpaiHa)
38. Inctutyr BilickkoBo-Mopcekux Cun  HarmionanbHoro yHiBepceuteTy «Opecbka
MOpChKa akajaeMis» (YkpaiHa)

39. InctutyT rigpo6ionorii HAH Ykpainu (Ykpaina)

40. IactutyT 1HpOopMmartiiaux TexHoorii i cuctem HAH Ykpainu (Ykpaina)

41. Inctutyt kibepHetruku iMeHi B. M. I'mymkoBa HAH VYkpainu (Ykpaina)

42. Inctutyt mexaniku iM. C. I1. Tumomenka HAH Ykpaian (Ykpaina)

43. IactutyT ipobiem 6e3nekn atToMHuX enekrpocTtaniii HAH Ykpaiau (Ykpaina)

44. Tactutyt npodsiem MaTeMatTuuHuXx MamuH Ta cucteM HAH Ykpainu (Ykpaina)

45. Tuctutyt mpobnem moxemtoBaHHsa B eHepreruii im. I'. €. IlyxoBa HAH VYkpainu
(Yxpaina)

46. InctutyT npobiaem peectpaii iHpopmanii HAH Ykpainu (Ykpaina)

47. Incturyt nporpamaux cucteM HAH Vkpainu (Ykpaina)

48. [HCTUTYT chemiaabHOro 3B’SI3Ky Ta 3aXHCTy iH(opMarlii HarioHaasHOro TEXHIYHOTO
yHiBepcuTeTy YKpainu «KuiBcbkuil momitexHiuHud 1HCTUTYT iMeH1 Irops CikopchbKoroy
(Yxpaina)

49. KuiBChbKMil HalllOHAJIbHUNA YHIBEPCUTET OYyAIBHUIITBA Ta apXiTeKTypHu (YKpaiHa)

50. KuiBchkuii HalloHaIbHUM yHIBepcuTeT iMeH1 Tapaca IlleBuenka (Ykpaina)

51. KuiBchbKuii yHIBEPCUTET IHTENEKTYabHOI BJACHOCTI 1 npaBa (YkpaiHna)

52. KomyHanpHUW 3aKjiajJ BHUILOI OCBITH «XOPTHUIbKAa HAIlOHAJIbHA HAaBYAJIHHO-
peabumiTaniitHa akagemis» (Ykpaina)

53. KpeMeHuylbKull HalllOHAJbHUN YyHIBEpcUTET iMeHl Muxaina OcTporpaacbkoro
(Ykpaina)

54. KpuBopi3bkuil HallloHabHUN yHIBepcuTeT (YKpaiHa)

55. Jlynpkuil HalllOHATBHUN TEXHIYHUM yHIBepcuTeT (YKpaiHa)

56. JIbBIBCbKHUI TOPrOBEJIbHO-EKOHOMIYHMM YHIBepcUTeT (YKpaiHa)

57. MeniTonoibChbKU  JAep>KaBHUM  MeNaroriyHuil  yHiBepcuteT 1iMeHl bormana
XMenbHUIBKOTO (YKpaiHa)

58. MukosaiBChKHii HallIOHATLHUHN arpapHuil yHiBepcuTeT (YKpaina)

59. Mixknapoaunuii yHiepcuret M. Ozneca (Ykpaina)

60. HaionanbHa akazemis 00pa30TBOPUOro MUCTELTBA 1 apXiTeKTypHu (YKpaina)

61. HamioHanbHUM aepOKOCMIYHMI YHIBEPCUTET «XApKIBCHbKUI aBIalllfHUI 1HCTUTYT»
(Yxpaina)

62. HanioHanbHUI TEXHIYHUHN YHIBEPCUTET «JIHITPOBChKa nonmiTexHikay (Ykpaina)

63. HaunionanbHuil TexHIYHMA YyHIBepcuTeT YKpaiHu «KUIBCbKUI MNOMITEXHIYHUN
iHCcTUTYT IMeHI Iropst Cikopcekoroy (YkpaiHa)

64. HamioHanbHUI TEXHIYHUA YHIBEPCUTET «XapKIBCHKUM TMOMITEXHIYHUA 1HCTUTYT»
(Yxpaina)

65. Hamionanpamii yHiBepcuteT «KueBo-MoruisiHCbKa akaneMis» (YkpaiHa)

66. Hammionanpamii yHiBepcuteT «KuiBChkuii aBiariiiHuil iHCTUTYT» (YKpaiHa)

67. HamionanpHMI yHIBepcUTeT KopabieOynyBanHs iM. anM. Makaposa (YkpaiHa)

68. HarionanpHamii yHiBepcuteT «JIbBiBCbKa TOJITeXHIKa» (YKpaiHa)

69. Hanionanbauii yHiBepcuteT «Oaechbka nonirexHikay (Ykpaina)

70. Hauionanbuuii yHiBepcuter «llontaBcbka mositexHika imeHi FOpis Kongpatiokay»
(Yxpaina)

71. Onecbkuii HalllOHATBHUN MEIUYHUN yHIBepcUuTeT (YKpaiHa)

72. Opecbkuii HalllOHATBHUN MOPCHKUH YHIBEpcHUTET (Y KpaiHa)
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73. OnecbKuii HaIllOHAIBHUN TEXHOJIOTTYHUN yHIBepcHUTeT (YKpaiHa)

74. Onecbkuii HarlioHaNBHUHN yHIBepcuTeT iMeHi I. [. MeunukoBa (Ykpaina)

75. IlonTaBchbKUM YHIBEPCUTET EKOHOMIKHU 1 TOPTiBii (YKpaiHa)

76. IlpuBaTHUI BUIMII HaBYaNbHUN 3akiag «MiKHApOJHUI E€KOHOMIKO-TYMaHITapHUN
yHiBepcuTeT iMeH1 akanemika Cremana [lem’ ssauyka» (Ykpaina)

77. CyMcbkuil nep:kaBHMNA yHIBepcUTeT (YKpaiHa)

78. CximHOYKpaiHChKUI HAIlIOHABHUHN YHIBepcuTeT iMeHi Bonogumupa dans (Ykpaina)
79. TaBpiiicpkuii HarlioHANBEHUM YHIBepcuTeT iMeHi B. 1. Beprancskoro (Ykpaina)

80. Yxxropoacbkuil yHiBepcutet (Ykpaina)

81. YkpaiHchkuil AepKaBHUM YHIBEPCUTET HAayKu 1 TexHoorii (Ykpaina)

82. YKpaiHChKUii Jep:KaBHUM XIMIKO-TEXHOJIOTIYHUHN yHiBepcHuTeT (Y Kpaina)

83. YMaHChKUi HalllOHAJIbHUM yHiIBepcHuTeT (Y Kpaina)

84. YHiBepcUTET MUTHOI cripaBu Ta ¢iHaHciB (Ykpaina)

85. XapkiBCcbKUil HAIllOHAJIBHUI aBTOMOOUIBHO-OPOKHIN yHIBepcHUTeT (YKpaina)

86. XapkiBChbKMI HaIllOHAJIbHUI eKoHOMIYHUN YyHiBepcuTeT iMeHi Cemena Kysners
(Yxpaina)

87. XapkiBcbkuil HallloHabHUM yHIBepcuTeT iMeH1 B. H. Kapasina (Ykpaina)

88. XapkiBChKMI HalllOHAJIbHUN YHIBEPCUTET MICBKOro rocmnogapcrBa iMeHi O. M.
bekerona (Ykpaina)

89. XapKiBCbKUI HAIllIOHAIIBHUI YHIBEPCUTET paloeNeKTpoHiku (Y KpaiHa)

90. XepcoHchKa fep:kaBHa MOpPChKa akaaemis (YkpaiHa)

91. XMenpHULBKUI HALlIOHAIbHUNA yHIBepcUTET (YKpaiHa)

92. lleHTpaJIbHOYKpaIHChKHI HALIIOHAJIbHUN TEXHIYHUM yHIBepcUuTeT (YKpaiHa)

93. Uepkacbkuil AepKaBHUM TEXHOJOT1UHUN yHIBepcUTET (YKpaiHa)
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APPLICATION OF UNMANNED AERIAL VEHICLES IN CONTEMPORARY MILITARY
OPERATIONS
Mustafovski R., Temelkovski B., Achkoski J., Qehaja B.
(rexhepmustafovski@gmail.com, boban.temelkovski@ugd.edu.mk, jugoslav.achkoski@ugd.edu.mk,
besnik.qehaja@ubt-uni.net)
General Mihailo Apostolski Military Academy, Goce Delcev University Stip, (North Macedonia,)
University for Business and Technology (UBT), (Republic of Kosovo)

This paper examines the application of unmanned aerial vehicles (UAVS) in contemporary
military operations, focusing on surveillance, reconnaissance, target detection, and command support.
The study considers the integration of UAV platforms with communication and information-processing
systems to support situational awareness and operational decision-making. Particular attention is given
to autonomous capabilities, information exchange, and communication reliability. The analysis identifies
key technological requirements and operational limitations affecting the effective integration of UAVs
into modern military environments.

Problem statement. Unmanned aerial vehicles (UAVs) are increasingly employed in
contemporary military operations to support surveillance, reconnaissance, target detection, and situational
awareness. Their integration into military command structures requires reliable communication links,
effective information processing, and coordinated data exchange between aerial platforms and ground
units [1, 2]. However, operational effectiveness remains constrained by limited flight endurance,
communication latency, bandwidth restrictions, electronic interference, and cybersecurity vulnerabilities
[4, 6]. The increasing autonomy of UAV systems introduces additional requirements for sensor
integration, information reliability, and coordination with existing command-and-control infrastructures
[2, 7]. Secure and continuous information exchange is particularly important for maintaining situational
awareness and supporting timely operational decisions [5, 8]. Accordingly, this study examines the
principal applications of UAVs in military operations, with particular emphasis on surveillance
capabilities, target detection, communication requirements, and their integration into military command
support systems.

List of completed tasks. Unmanned aerial vehicles (UAVs) have become an important
component of contemporary military operations, supporting surveillance, reconnaissance, target detection,
and the collection of information required for operational planning and command decisions [1, 2].
Advances in autonomous flight control, electro-optical sensors, and automated image processing have
expanded their application in environments requiring continuous observation and timely information
exchange [3, 4]. Military UAV systems include fixed-wing and multirotor platforms with different
operational characteristics determined by flight endurance, payload capacity, sensor configuration,
communication range, and environmental conditions [1, 2]. Fixed-wing platforms are generally suitable
for extended reconnaissance missions, whereas multirotor systems provide greater maneuverability and
the ability to maintain stationary observation positions. These characteristics influence platform selection
according to mission requirements, terrain conditions, and the availability of supporting infrastructure.
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The integration of UAVs into military command structures requires coordinated information
exchange between aerial platforms, ground reconnaissance units, and command centers [5, 6].
Reconnaissance information obtained through onboard sensors can be processed, transmitted, and
presented to authorized personnel for situational assessment and operational planning. The accompanying
conceptual illustrations demonstrate the principal functions of UAV-supported military operations and the
interaction between airborne reconnaissance assets, ground communication equipment, and command
elements. Particular attention is given to the transmission of surveillance information and the
identification of objects within monitored areas.

General Use of Drones in Military Operations

— Long-range ISR UAV

Oparaticrl alt tude ua o 2000 m

o Surveillance and Reconnaissance m a Target Detection and Tracking

Leng-range snd short-range LIAYS Detected objects or areas of interest
suppert battiefield observation, dnites
target identification, and
situational awareness

are menitored, and ther
are relayed to graund un
sssesemunt and aperational plaraing

Short-range tactical UAV
l Cpmticny! antde up 120 m

o Command and Decision Support
Commanders receive ISR informatica and usa it
1@ support manguver plasning, foree protection,
and precision engagement decisions
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1 15-25 km "
1§ T

Fig. 1. Conceptual representation of UAV applications in military surveillance, reconnaissance, target
detection, and command support

Taet Setation |
identiScanon

Fig. 2. Integration of UAV-based aerial surveillance and ground communication systems for operational
situational awareness

Communication latency, bandwidth restrictions, electronic interference, and cybersecurity
vulnerabilities may compromise information availability and integrity, particularly when several aerial
platforms operate simultaneously [6, 7]. Consequently, communication continuity, interoperability, and
secure information management remain essential requirements for integrating UAV-generated data into
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military command-and-control systems [5, 8]. The effective application of these technologies also
depends on the coordination of automated detection functions with human assessment and established
command procedures.

Research Essence. The study investigates the functional integration of unmanned aerial vehicles
(UAVs) into military surveillance, reconnaissance, and command-support systems. The conceptual
framework considers aerial observation, automated target detection, and the exchange of reconnaissance
information between UAV platforms and ground-based command elements, as illustrated in Figs. 1 and 2.
These activities require coordinated sensor operation, information processing, and reliable
communication infrastructure [2, 6]. To examine potential approaches for evaluating autonomous UAV
control methods, two illustrative performance comparisons are presented. Fig. 3 shows the evolution of
average reward over 300,000 time steps for four methods, HTS, HRL, PPO, and HAC, with final values
of approximately 930,000, 720,000, 650,000, and 850,000, respectively. Fig. 4 presents the corresponding
success-rate trajectories, reaching approximately 95%, 84%, 75%, and 90%. In this illustrative
comparison, HTS, HRL, and HAC are used as provisional labels for alternative UAV control strategies,
while PPO refers to Proximal Policy Optimization, a reinforcement learning algorithm. The hypothetical
curves illustrate differences in convergence behavior, task completion, and performance variability rather
than experimentally validated outcomes. Their interpretation provides a preliminary basis for identifying
evaluation criteria relevant to automated UAV systems, while practical implementation requires further
assessment of algorithm performance, communication reliability, and operational constraints [6, 7].

Simulation Result 1 Simulation Result 2

A1

Fig. 3. Comparative evolution of average reward Fig. 4. Comparative analysis of success rates
for four UAV control algorithms over 300,000 for four UAV control algorithms over
simulation time steps 300,000 simulation time steps.

Discussion of Results. The comparative performance curves indicate differences in reward
convergence and task success among the four methods. HTS achieves the highest illustrative values,
followed by HAC, HRL, and PPO. The shaded regions represent assumed performance variability, which
generally decreases as the curves stabilize. Although these trends suggest potential differences in
algorithm performance, experimental validation is required to establish their reliability and operational
applicability [2, 6, 7].

Conclusions. The study examines the operational significance of unmanned aerial vehicles in
contemporary military environments, emphasizing their contribution to information gathering and
coordination between aerial and ground elements. The analysis indicates that UAV effectiveness depends
not only on platform capabilities but also on the quality, availability, and security of information
delivered to command structures. Differences in operational range, flight endurance, and sensor
configurations require careful consideration when selecting UAV platforms for specific missions. The
comparative performance analysis identifies convergence stability, reward accumulation, and task success
as relevant indicators for evaluating autonomous control methods, although the illustrative results require
experimental verification. Furthermore, the integration of UAV technologies into existing military
infrastructure presents challenges related to interoperability, electronic interference, and the management
of distributed information. Future research should concentrate on validating autonomous control
algorithms under representative operational conditions, assessing communication performance, and
developing adaptable architectures that support reliable information exchange and coordinated decision-
making in dynamic military environments.
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UDC 004.8:351.712
ANOMALY DETECTION AND IDENTIFICATION OF CORRUPTION RISK INDICATORS IN
THE PUBLIC PROCUREMENT SYSTEM OF THE REPUBLIC OF MOLDOVA USING
ARTIFICIAL INTELLIGENCE METHODS

Musteata |.
Technical University of Moldova (Republic of Moldova)

Abstract. This paper presents a system developed to detect statistical anomalies and domain-
specific indicators of potential corruption risks in public procurement in the Republic of Moldova. The
study is based on a corpus of 152,378 MTender procurement procedures from 2018-2024. The
implemented solution includes feature extraction, a baseline vO anomaly detection model, additional risk
assessment modules, an analytical user interface, and a reproducible external validation framework. Two
indirect sources of labels were used: Public Procurement Agency (AAP) supplier sanctions and National
Agency for Solving Complaints (ANSC) complaint records. On the corresponding evaluation samples, vO
achieved ROC-AUC values of 0.5302 and 0.5112, whereas the experimental ranking based on the number
of triggered risk modules achieved 0.4839 and 0.4838. For the AAP label, ranking by procurement value
reached a ROC-AUC of 0.7342. Thus, superiority over simple baseline rules was not demonstrated. The
findings establish the reproducibility of the analytical workflow and reveal limitations of indirect
validation; they do not establish instances of corruption.

Keywords: public procurement, MTender, OCDS, anomaly detection, machine learning,
corruption risk indicators, external validation.

Introduction. The digitalization of public procurement creates opportunities for automatically
identifying unusual procedures; however, statistical irregularity does not necessarily imply a violation of
the law. In the Republic of Moldova, MTender provides structured information on procurement
procedures, contracting authorities, suppliers, contract values, and competition. Machine learning
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