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Bupobuuurso & Mexatponni Cucremu 2025: Ilporpama 1X-oi Mixknaponnoi xondepentii,
XapkiB, 25-26 sxoBtHs 2025 p.: Te3m momoineit / [penkon. L.III. HeBmromoB (BiAmMOBinanbHUIMA
penakrop)].-XapkiB: [enexkrponnuit apyk|, 2023. — 23 c.

[Tporpama 1X-0i Mixkxaapoanoi koadepenuii «Bupoouuurso & Mexatponni Cucremu 2025,
MPUCBAYCHA CYYaCHUM TEHJCHI[ISIM PO3BUTKY TEXHOJOTiH Ta 3ac00iB BUPOOHHIITBA 1 MEXaTPOHHUX
CHCTEM, NIepeJIOBOMY JIOCBily Ta BIPOBA/HKCHHIO MOro B Taly3sX CHUCTEM IPOMHCIOBOI
aBTOMaTH3aIlii Ta KepyBaHHs BHUPOOHWUITBOM; cucteMHil imxkenepii; CAD/CAM/CAE cucremax;
MEXaTpOHill (eIEeKTPO-MEeXaHIYHUX CHCTEeMaX, EJEKTPOHHUX 3aco0ax CHUCTeM KepyBaHHS,
mexaniyanx CAD cucremax); pobotoTexHimi Ta 3acobax iHtenekryamizanii; MEMS (cysacHux
MaTepiajiaX Ta TeXHOJIOrisx BUroToBieHHS MEMS) Ta koMIOHEHTaX 1 TEXHOJOTIAX aBTOMAaTH3aIl1
BUJI00YTKY, IepepoOKH Ta TPAHCIIOPTYBaHHS HA(PTH Ta razy.

Penaxmiiina xoxeris: I.III. Hesmronos, B.B. €Bcees.

Manufacturing & Mechatronic Systems 2025: Program of 1X® International Conference,
Kharkiv, October 25-26, 2025: Program of Conference / [Ed. 1.Sh. Nevlyudov (Chief Editor).] .-
Kharkiv: [Electronic version], 2025. — 23 p.

The Program of IX* International Conference «Manufacturing & Mechatronic Systems 2025»,
devoted to the modern tendencies of technology and production tools development, top experience
and implementation of them in fields of: industrial automation and production management
systems; systems engineering; CAD/CAM/CAE systems; mechatronics (electrical and mechanical
systems, electronic control tools, mechanical CAD systems); robotics and intellectual toolls; MEMS
(modern materials and manufacturing technologies MEMS) and components and technologies for
the automation of oil, gas and oil extraction, processing and transportation.

Editorial board: Igor.Sh. Nevludov, Vladuslav.V. Yevsieiev.
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KOMITET KOH®EPEHIIII

MI’KHAPOJHUH TPOTPAMHUMN KOMITET KOH®EPEHIIII

Irop IllakupoBuY4
Hesionos

Ounexcanap IBanoBu4
DUITHTIEHKO

Mypaa AHBep orimn

Omapos

Baanuciaas
B’siueciaBoBuY
€BceeB

Andrzej Chochowski

Pawel Obstawski

Cepriii boromoJios

MukoJsa BacnianoBuu
3amipennb

Muxaiijgo BacniaboBu4
JloOyp

€sren CepriiioBu4
Puikenko

rojoBa KOMITeTy KOH(EpeHIii, 3acayKeHU| Iisid HAyKH 1 TeXHIKH
VYkpainu, naypear [epkaBHoi mpemii YkpaiHu B ramy3i Hayku i
TEXHIKH, JOKTOp TEXHIYHUX HayK, mpodecop, 3aBimyBad kadenpu
KOMITIOTEPHO-IHTETPOBAaHUX  TEXHOJOTIH,  aBToMaru3amii  Ta
POOOTOTEXHIKH (KITAP), XapKiBCHKOTO HAI[IOHAIBHOTO
YHIBEPCHUTETY Pa/liOCTIeKTPOHIKH, YKpaiHa

3aCTyIHUK TOJIOBU KOMITEeTy KoH(epeHuii, naypear JlepxaBHOI
npemii YkpaiHu B rayry3i OCBITH, akaaeMik MiKHapoaHOi akajaemii
MPUKIAIHOI PaIlOeNEeKTPOHIKH, JOKTOp TEXHIYHUX Hayk, Ipodecop,
nekaH (GakyiabTeTy ABTOMATHKHM 1 KOMI'IOTEPU30BAHUX TEXHOJOTIN
(AKT), XapKiBChKOIO HaI[lOHAJILHOTO YHIBEPCUTETY
paaioeNeKTpOHIKY, YKpaiHa.

3aciy’Ke€HUW disid Hayku AszepOaipkaHchkoi PecryOiiku, IOKTOP
TEXHIYHUX HAyK, mpodecop, NPOPEeKTOp 3  MIKHAPOJIHOrO
CHIBpOOITHUITBA,  XapKIBCbKUHA  HAlIOHAIbHUNH  YHIBEPCHUTET
pafioeNneKTpoHIKY, YKpaiHa

CeKpeTap, JIOKTOp TEeXHIYHMX Hayk, mpodecop kadeapu
KOMITIOTEPHO-IHTETPOBAaHUX  TEXHOJIOTIM,  aBTOMaTH3amii  Ta
pOOOTOTEXHIKH (KITAP), XapKiBCHKOTO HaIllOHAJILHOTO
YHIBEPCUTETY PaJIIOCICKTPOHIKH, YKpaiHa.

JIOKTOp TEXHIYHMX HayK, mpodecop BapiiaBchbkoro yHIBEPCUTETY
cinsepkoro rocrogapersa (WULS - SGGW), Ionsmia

JOKTOp TEXHIYHUX HayK, npodecop BapmaBchkoro yHiBepcHUTETY
cineepkoro rocrnogapera (WULS - SGGW), Ionbmia.

JEKTOP/MOIEHT,  JoKTOp  (dimocodii  (KOMI'OTEpHI  HAYKH),
JlocniaHuiibka IIKoda KOMI'IOTepHHX Hayk, Komemxk imxeHepii Ta
KOMITFOTEPHUX HayK, ABCTpaJiiChKUI HAIIOHAJLHUN YHIBEPCHTET,
ABcTpais.

3acimy’>KeHUH iS4 HayKu 1 TeXHIKH YKpaiHu, jaypear lepxaBHOI
npemii YKpaiHu B raigy3i HayKH 1 TEXHIKH, JTOKTOp TEXHIYHMX HayK,
npodecop, aupekrop JepxkaBHoro mignpuemcrBa  HaykoBo-
JOCHITHOTO TEXHOJIOT1YHOT 0 IHCTUTYTY MpUiIaao0yyBaHHs, YKpaiHa

BIIMIHHUK OCBITH YKpaiHW, AOKTOp TEXHIYHUX HayK, mpodecop,
3aBiyBau KaeApu CHCTEM aBTOMAaTH30BAHOTO MPOEKTYBaHHS
HamnionansHoro yHiBepcuteTy «JIbBiBCbKa MOJITEXHIKa», YKpaiHa.

kepiBHUK Biaauty aunaktuku [I1 «Dectoy», Ykpaina



Cepriii
BoJsioqumupoBu4
Jdemuyenko

Camen Imamaui oriim

KOcigoB

®apin 'agxi oram

Araes

BikTop BacunboBuu
Kocenko

Boaoaumup
BikTopoBuu
Ko3upcbkuii

Biraaii [Inaunosuu

JIuceHKko
HOpiii ®panueBuy

3iHbKOBCLKHI

BiTaJaiii €Brenosuu
OBuyapeHko
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JUPEKTOP TOB «HaykoBo-BHpOoOHHNYOTO HiANPUEMCTBA
«YKPIHTEX»», Ykpaina.
KaHAWJAT  TEXHIYHUX  HAyK, JONEHT, JeKaH  (aKyJIbTeTy

iHpOpMaLiifHUX TEXHOJIOTIH Ta yMpaBIiHHA, A3epOailPKaHCHKHIA
Jep>KaBHUN yHIBEpCUTET Ha()TH 1 MPOMHCIOBOCTI, A3epOaiikaH.

KaH/AWUJaT TEXHIYHUX HayK, JOICHT, 3aBiayBad Kadeapu yHpaBiIiHHSI
Ta CHCTEMHOI  imKeHepii, AsepOailjpkaHCbKMI  Jep>KaBHUU
yHiBepcUTeT HadTH 1 MPOMUCIOBOCTI, A3epOaiiKaH.

JOKTOp TEXHIYHMX HayK, mpodecop, 3aMm. aupekropa [lep:kaBHoro
M1IPUEMCTBO «IliBaenHuit NepKaBHAN IIPOEKTHO-
KOHCTPYKTOPCHKUW Ta HAayKOBO-AOCTIAHUN 1HCTUTYT aBiamiitHOL
MIPOMHUCIIOBOCTI», YKpaiHa.

3aciy’KeHUH Jisi4 HayKu 1 TEXHIKH YKpaiHW, JOKTOP TEXHIYHUX HayK,
npodecop, aupexkrop HaBuanbHO-HAYKOBOT'O 1HCTUTYTY €HEPreTHKH,
aBTOMAaTUKU Ta eHepro3oepexxeHHs, HarioHambHUN YHIBEpCUTET
OlopecypciB 1 MPUPOJOKOPUCTYBAHHS YKpaiHu, YKpaiHa.

3aciy’KeHUN TpaIiBHUK OCBITU YKpaiHU, JOKTOP TEXHIYHUX HayK,
npodecop, 3aBigyBad Kadeapu aBTOMAaTHKH Ta POOOTOTEXHIYHUX
cucteM iM. akan. [.I. Maprunenka, HarioHanbHHI yHIBEpCHUTET
OlopecypciB 1 TPUPOJOKOPUCTYBAHHS YKpaiHHu, YKpaiHa.

3acCIy’KE€HUW [isT4 HAyKW 1 TEeXHIKM YKpaiHnu, jaypeat Jlep:kaBHOI
npemii YKpaiHu B raiy3i HayKd 1 TEXHIKH, JOKTOP TEXHIYHUX HAYK,
npodecop  kadempu  pagiOKOHCTPYIOBAaHHS 1  BUPOOHHUIITBA
pamioamaparypu, HarmioHanbHMI TEeXHIYHUN YHIBEpCHTET YKpaiHU
«KuiBchkuit moJiTeXHIYHUN 1HCTUTYT iMeHi Irops CikopchKoOroy,
VYkpaina.

naypeat JlepkaBHoi mpemii YkpaiHM B raiy3i HaykKd 1 TEXHIKH,

JOKTOp TEXHIYHHX HayK, npodecop Kapeapu KOMITIOTEPHO-
IHTErpOBaHMX TEXHOJOTIH, aBTOMaTHM3allii Ta POOOTOTEXHIKH
(KITAP), XapKiBCbKOTO HaIllOHAJILHOTO YHIBEPCUTETY

pasiioeNIeKTPOHIKH, YKpaiHa.

naypear JlepkaBHoi mpemii YkpaiHM B Traily3i OCBITH, JIOKTOP
TEeXHIYHUX HaykK, mpodecop, 3aBimyBau kadempu iHdopmaliiHO-
KOMYHIKAI[IHHUX Mepexk, I[HCTUTYT TeleKOMYyHIKAlliiiHUX CHCTeM
HamionanbHOro TeXHIYHOTO yHiBepcuTeTy YkpaiHu «KuiBchbkuit
HOJITeXHIYHUH 1HCTUTYT iMeH1 Iropst Cikopcbkoroy», Ykpaina.
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JOKTOp TEXHIYHMX HayK, Hpodecop, HadanbHUK KpuBOpi3bKOTrO
Kosemky HarioHalbHOTO aBiallifHOro yHiBEpCUTETY, YKpaiHa.

KaHAWJAaT TEXHIYHUX HayK, AUpeKTop [lepKaBHOTO MiAIMpHEMCTBA
«IliBneHHMIA nepKaBHUM  MPOEKTHO-KOHCTPYKTOPCHKHN I1HCTUTYT
aBiaIliifHOT MPOMHUCIIOBOCTI», YKpaiHa.

renepanbuuil Mmenempkep Titan Machinery Limited, [llotianmis.
reHepanbHUil MeHepkep Titan Machinery Limited, KuTaii.
3acIy’KEHUN iS4 HAyKH 1 TEXHIKM YKpaiHW, KaHAWJAT TEXHIYHUX

Hayk, npodecop, nepmuil npopexkrop HamioHanbHOTrO yHIBEpCUTETY
«JIbBIBCHKA TONIITEXHIKAY, YKpaiHa

JOKTOp  TEeXHIYHMX HaykK, mpodecop, 3aBigyBau Kadeapu
aBToMaru3ailii BHpPOOHHMYMX mporeciB, LleHTparbHOYKpaiHCHKUI
Hal[lOHAJIbHUH  TEXHIYHUH  yHiBepcuTeT, M. KponuBHHIIBKUH,
VYkpaina.

JOKTOp  TEeXHIYHMX Hayk, mpodecop, 3aBigyBau Kadempu

€JIEKTPOHHMX 3ac001B Ta 1H(POpPMAaILIIHHO-KOMII FOTEPHUX TEXHOJOTIH,
Opecbkuil HalllOHATBHUM MMONITEXHIYHUN YHIBEPCUTET, YKpaiHa

KaHJIUJIAT TEXHIYHUX HaAyK, JJAOUEHT Kadeapu aBTOMATHKU Ta
poboToTexHIYHNX cucTeM iM. akaj. I.I. Maptunenka, HarionanpHuit
yHIBepcUTeT OilopecypciB 1 TNPUPOJOKOPHUCTYBaHHS  YKpaiHW,
VYkpaina.

OPTAHDBBANIIHNIT KOMITET KOH®EPEHIIIT

OJaexcanap
Muxaitiaosuy IHinmoas

Cepriii [1aBioBuY
Hogocesion

€Bres AnaroJiiioBuy
PaszymoB-®pusiok

Haragia IlaBaiBua

JleMcbKka

3aCTYIHHK TOJIOBU KOH(EPEHIIl 3 OpraHi3aiiiHuX IMUTaHb, TOKTOP
TeXHIYHUX HayK, npodecop kadenpu KoOMMI'IOTEPHO-IHTETPOBAHUX

TEXHOJIOTiH,  aBroMartm3amii Ta  pobororexHiku  (KITAP),
XapKiBCbKMI  HAIlIOHAIBHHK  YHIBEPCUTET  PaJiOCICKTPOHIKH,
VYkpaina.

KaHJMUJAaT TEXHIYHUX Hayk, mnpodecop kadeapun KOMI'IOTEPHO-
IHTErpOBaHMX TEXHOJOTIH, aBTOMAaTH3alii Ta POOOTOTEXHIKH
(KITAP), XapKiBChKHI HalllOHATBbHUHT yYHIBEpPCUTET
pa/iioeNIeKTPOHIKH, YKpaiHa.

KaHIUJAT TEeXHIYHUX HayK, JOHCHT KadeIpu KOMII'TOTEpPHO-
IHTeTpOBaHUX TEXHOJOriH, aBTOMaTH3amii Ta POOOTOTEXHIKU
(KITAP), XapKiBChbKUI HaI[lOHAJTBHUI YHIBEpPCUTET
paslioeneKTPOHIKH, YKpaiHa.

KaHAWJAT TEXHIYHUX HayK, JOLEHT KadeIpu KOMI'IOTEpPHO-
IHTETpOBaHUX TEXHOJOri, aBTOMaTH3amii Ta POOOTOTEXHIKU
(KITAP), XapKiBCbKUI HaI[lOHATEHU N YHIBEPCHUTET

pazioeneKTpoHiKH, YKpaiHa.
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PO3KJIAJ POBOTU KOH®EPEHIIII

25 xxoBTHA 2025
PeecTpaliist YUACHUKIB ...oovvvnvreeniieeeeeeineannnanns 8.00 —10.00
VYpouucte Biakputts KoHpepeniii M&MS 2025 ...... 10.00 - 10.15
[TeHAPHE BACITAHHS .\ vvvvveeenteeeeeeeeeeneeenneenn 10.15-12.00
KaBa-0peiiK ....oovvviiiiiiiiii e 12.00 - 12.30
BiaAKpHUTTS CECIMHOTO 3aCIHAHHS «..vvveeeneeeneeneannen. 12.30 - 12.45
CeCIMHE 3ACITAHHS . ..uvventeenteaneeeneienieeaieeeeanaenns 12.45 -14.00
JTAHY oo 14.00 — 15.00
CEeCIIHE BACITAHHS ... neeennee e e et 15.00 - 17.00
KaBa-0peiiK .....ocvvviiiiiiiii e 17.00-17.30

26 sxoBTHs 2025
[TeHAPHE BACITAHHS . .vveeveeeeeeiieeeineeeneeannann, 10.00 - 10.15
CECIHE BACIITAHH ... neeeenee et 10.15-12.00
KaBa-0peiiK .....ccvvviiiiiiii e 12.00 - 12.30
CECIHE BACIITAHHS ... n e eeeee et 12.30 — 14.00
] 1 L 14.00 — 15.00
Ypouucte 3akputTs KoHpepeniii M&MS 2025......... 15.00 — 15.30
KaBa-0peiiK .....ccovviiiiiiii i 15.30 — 16.00



IIJIEHAPHE 3ACIJAHHA

Cepeiii Bonooumuposuu /lemuenko

«OCHOBHI ~HampsMKU JAisUIbHOCTI  Ta po3poOku  kommnanii TOB  "HBII
"YKPIHTEX"»

Bnaoucnae B’auecnasosuu €gceee

«Mathematical Model of Adaptive Control of a Collaborative Mobile Manipulator
in a Shared Working Environment»

Bixkmop Bacunvoseuu Kocenko

«Indopmaniiina TEXHOJIOTIS PU3MK-3JANTHUBHOTO YOPABIIHHS —MapaMeTpamu
Mepexi rnepeayi TaHuX MPOrpaMHO-TEXHIYHOTO KOMILIEKCY

Poman Bonooumupoeuu Apmiox

«Mogeni mpoleciB  JOTICTUYHOTO  YHPABIIHHS ~3aKyHiBIASIMH  BUPOOHHUYOTO
HiAIPUEMCTBAY
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CEKIIMHI JOMOBIII
Vladyslav Yevsieiev

Modeling of the BEAM robot control system on the basis of a microcircuit
L293D

Abstract: This work is devoted to the modeling and implementation of the BEAM control circuit
of a phototaxis robot (directed movement towards or away from light). To implement control
systems, the author uses the L293D microcircuit with minimal wiring. As a result of the modeling
carried out in the Autodesk Tinkercad environment, a circuit was developed that implements the
movements of the BEAM robot in the direction of light, while the implementation of the control
program is built on the basis of logical elements, without the use of program code, which makes
the BEAM robot reliable and durable.

Keywords: BEAM, robotics, caravan systems, phototaxis, L293D microcircuits.

Medovkin Mykhailo, Puhach Hanna

The development of a cryptographically secure pseudorandom number
generator

Annotation: This material provides an analysis of the insecurities of pseudorandom number
generators. Goes into the inner workings of a developed cryptographically secure
pseudorandom number generator, which utilizes multiple types of number generators for added
security. As well as analyzes the statistical randomness of the algorithm.

Keywords: random number generators, statistically random numbers, predictability, security.

Svetlana Sotnik, Anton Andreiev
QR codes in production

Anotation: Within framework of our work we have reviewed use of QR codes in production,
taking into account their important role in production management. Starting with breakdown of
structure and features of QR codes and diagram of scanning process, we presented variety of
ways in which QR codes can be used in manufacturing. Particular attention was paid to
inventory management and we gave concrete examples of how QR codes can be used to optimise
and control inventory. In addition, overview of main types of QR codes that can be used in
production management was given.

Key words: structure, type, QR codes, production, production management.

Cogiss Xpycmanvosa, Ceimnana BuweaHniox

Po3po0sieHHsI CTPYKTYpPHOI cxeMH MoayJsi aBromMaru3aunii Ha 0a3i RFID -
TEXHOJIOTiH

Anomauyia:  Jlana  poboma  npuceauena  po3pobyi  eKCnepuUMeHmanbHO2O0 — Makema
agmomamu308aHoi cucmemu 00Ky HA CK1A0I CY4acHO20 8UpobHUYmea 3 gukopucmauuam RFID
— mexHnonoeiu. /[na ybo2o 6y10 nposeoeHo ananiz CyuacHux asmomamu30o8anux cucmem oOniKy
Ha cKk1a0i ma noxazawi ix Heooniku. [[isi YCYHeHHs 6KA3aHUX HeooiKie, 0y10 po3podieHo
CMPYKMYPHY Ma QYHKYIOHATbHY CXeMy MaKema asmomamu308aHoi cucmemu 00Ky HA CKAAOl
CY4acHo20 UPOOHUYMBA, WO O0al0 MOICIUBICMb 0bpamu anapamui Mooy, Ha 6a3i akux O6yde
3ibpano exchepumMeHmanbHull MaKem.

Knwuoei cnoea: cknao, lloT, cucmemu xepysanns, RFID.
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Artem Lisovskyi

Using digital twins and artificial intelligence for the synchronization of
physical and virtual collaborative robots

Abstract: This study proposes an approach to synchronizing physical and virtual collaborative
robots based on the concept of digital twins and artificial intelligence tools. The proposed
mathematical models allow formalising the processes of reflecting the real state of robots in a
digital environment and minimising synchronisation errors. Particular attention is paid to the
use of prediction, data filtering, and reinforcement learning algorithms that ensure the
adaptability and stability of the system. The paper analyses the advantages of direct, predictive,
and hybrid synchronisation methods and evaluates their effectiveness in a multi-user
environment. The use of artificial intelligence allows for an increase in the level of autonomy
and safety of human-robot interaction. The results of the study demonstrate the promise of
integrating digital twins into modern robotic systems and open up opportunities for creating
scalable and flexible manufacturing solutions.

Keywords: digital twin, collaborative robot, artificial intelligence, synchronisation,
reinforcement learning, POMDP, optimal control, fuzzy logic.

Vladyslav Yevsieiev, Ihor Holod

Comparative Analysis of Neural Network Architectures for Intelligent
Microclimate Control in Production

Abstract: A comparative analysis of neural network architectures (MLP, RNN, NNARX) for
predicting microclimate parameters in industrial cyber-physical systems has been carried out.
The advantages of NNARX in reproducing environmental dynamics are demonstrated, and its
application for intelligent control is substantiated.

Keywords: microclimate, neural networks, NNARX, forecasting, control.

Elgun Jabrayilzade

Numerical study of algorithms to construct optimal trajectories for
collaborative robots in Industry 5.0 manufacturing scenarios

Abstract: This study considers the problem of numerical modeling of algorithms for constructing
optimal trajectories for collaborative robots in Industry 5.0 production scenarios, where the key
aspect is safe and effective interaction with a dynamic environment and humans. The developed
mathematical models are based on potential function methods and multi-criteria optimization,
which allows combining obstacle avoidance, energy consumption reduction, and task execution
time minimization. Numerical modeling has shown that the actual trajectory of the robot remains
convergent to the desired one even in the presence of obstacles, confirming the adaptability of
the algorithms to unpredictable changes in the environment. Analysis of the time error showed
its short-term increase during maneuvering and subsequent stabilization, which indicates the
reliability of the proposed models. The study of the smoothness of movement confirmed the
absence of sharp changes in the curvature of the trajectory, which ensures safety and comfort of
operation in production processes. The results obtained prove the feasibility of using the
developed approaches to create intelligent robotic systems capable of increasing production
efficiency, reducing accident risks, and improving the quality of interaction between robots and
humans in the Industry 5.0 concept.

Keywords: optimal trajectories, collaborative robots, numerical modeling, obstacle avoidance,
adaptive control, Industry 5.0, multi-criteria optimization, trajectory planning,.
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Vladyslav Yevsieiv

Mathematical model of adaptive control of a collaborative mobile manipulator in
a shared working environment

Abstract: This paper presents a mathematical model of adaptive control of a collaborative
mobile manipulator in a shared working environment that meets the requirements of safe and
effective human-robot interaction. The developed approach is based on an adaptive controller
that provides accurate tracking of the desired trajectory even in the presence of parameter
uncertainties. Numerical simulations have shown that the actual robot trajectory practically
coincides with the given one, and the error does not exceed 0.05 rad and decreases
asymptotically over time. In addition, the parametric adaptation system demonstrated a gradual
approximation of the estimated parameter to the true one, which confirms the model's ability to
self-learn in dynamic conditions. The results obtained indicate the high efficiency of the
proposed method, its stability and prospects for implementation in the production processes of
Industry 5.0.

Keywords: Industry 5.0, adaptive control, mobile manipulator, trajectory tracking, collaborative
robotics, mathematical model.

Maksym Moisieiev Vladyslav Yevsieiv

Research on methods for controlling a group of mobile robots under
uncertainty

Abstract: The article considers modern methods for controlling a group of mobile robots in
environments with a high level of uncertainty, which is a relevant task in the context of the
development of the Industry 5.0 concept. The main attention is paid to the analysis of centralized
and decentralized approaches, probabilistic models, fuzzy logic, collective intelligence methods,
and reinforcement learning algorithms. The conducted research demonstrates their features,
advantages, and limitations when applied in production and service scenarios. It is shown that
decentralized and bioinspired methods provide high stability and scalability, while probabilistic
models and fuzzy logic allow you to work effectively with incomplete information. Machine
learning methods provide the ability to adapt and self-learning, but require significant
computing resources. The results obtained indicate the feasibility of integrating different
approaches into hybrid systems, which allows you to increase the efficiency and reliability of
group control of robots in complex environments.

Keywords: mobile robots, group management, uncertainty, decentralized methods, fuzzy logic,
POMDP, collective intelligence, reinforcement learning.

Denys Chebanchyk 1 Vladyslav Yevsieiv
Analysis of object identification methods for FPV drones

Abstract: The abstracts of the report consider modern methods of object identification for FPV
drones with an emphasis on their application in real time and under conditions of limited
computing resources. Classical approaches based on keypoint extraction, deep convolutional
neural networks, semantic and instance-segmentation methods, as well as state filters and
lightweight optimized models are analyzed. The study shows that each of the methods has its
advantages and limitations depending on the accuracy, processing speed and complexity of the
environment. Special attention is paid to hybrid approaches that combine the advantages of
several methods to ensure stable and effective object identification on board FPV drones. The
results obtained emphasize the need to optimize algorithms and adapt models to the resource
constraints of drones to ensure reliability and accuracy of operation in dynamic conditions.
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Keywords: FPV drones, object identification, computer vision, deep neural networks,
segmentation, Kalman filter, lightweight models, hybrid methods, real-time.

Leon Molozhanov, Dmytro Gurin

Analysis of operator identification methods in the working area of a
collaborative manipulator robot

Abstract: The paper presents the results of the analysis of modern methods of operator
identification in the working area of a collaborative robot-manipulator, which is important in
the context of safe and effective interaction between a person and a robotic system. Sensor
approaches, computer vision methods, biometric technologies, algorithms based on deep neural
networks, as well as integration solutions using data fusion and fuzzy logic are considered. It is
shown that sensor methods provide basic security, but are limited in accuracy, while computer
vision and deep learning allow achieving high detail in identification, although they require
significant computing resources. Biometric approaches create conditions for personalization of
interaction, but may lose effectiveness in a production environment with a high level of noise and
the need to use personal protective equipment. Data integration methods increase the stability of
the system and its ability to work in conditions of uncertainty, ensuring multi-level adaptability.
The analysis confirms that optimal solutions should be based on a combination of several
methods, which is consistent with the concept of Industry 5.0 and contributes to the development
of new generation cognitive robotic systems.

Keywords: operator identification, collaborative robot, manipulator, computer vision, sensor
systems, neural networks, data fusion, biometrics, fuzzy logic, Industry 5.0.

Anatolii Yechevskyi, Svitlana Maksymova, Svetlana Sotnik

Analysis of the data collection process about products at different stages of
production

Anotation: The research is dedicated to improving the quality control system in printed circuit
board manufacturing by optimizing the processes of collecting production data. Based on the
analysis of modern challenges in industrial digitalization, a comprehensive approach to
organizing the monitoring of technological parameters is proposed. An original conceptual
model has been developed, defining the logical interconnections between data sources, methods
of their acquisition, processing techniques, and the ultimate goals of production control. A
systematization of data collection methods has been conducted, classified by the level of
automation and the types of technologies used. The paper presents practically oriented
recommendations for applying monitoring tools at various stages of the production cycle — from
material preparation to the final inspection of finished products. The proposed solutions
consider the criteria of technological feasibility and accuracy requirements for measurements.
The implementation of the proposed approach enables full traceability of production, increases
the efficiency of defect detection, and creates a foundation for building adaptive quality
management systems. The research results have practical value for enterprises in the electronics
industry transitioning to the principles of Industry 4.0.

Key words: printed circuit board manufacturing, data collection methods, quality control,
monitoring automation, traceability.

Alina Fesenko, Svetlana Sotnik

Review and selection of optimal sensors for building a production facility
microclimate monitoring system

Anotation: The study examines modern sensors for monitoring the microclimate of industrial
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premises, such as temperature, humidity, pressure, CO: concentration, dust, noise, and light
sensors. A review of their characteristics and selection criteria, such as accuracy, cost,
reliability, power consumption, and ease of integration, was conducted. The selection of specific
sensors for the indoor (BME280 + MH-Z19D) and outdoor (BMP290L + SHT40) modules is
justified. The obtained results demonstrate an optimal balance between functionality, accuracy,
and cost-effectiveness for building a microclimate monitoring system.

Key words: microclimate monitoring, sensors, temperature, humidity, pressure.

Maksym Rudenko, Svetlana Sotnik

Classification of CRM Systems

Anotation: The research is devoted to the current problem of systematizing Customer
Relationship Management (CRM) systems in the context of intensive business digitalization and
growing competition in the software solutions market. The study reveals the conceptual
foundations of CRM as a dual-domain concept that combines a strategic approach to managing
customer relationships and a technological platform for its implementation. The work analyzes
the five-stage evolution of CRM systems from pre-electronic card files to modern intelligent
platforms with integrated artificial intelligence and machine learning. Particular attention is
paid to the transformation from isolated automation tools to comprehensive solutions for
orchestrating the customer experience. A classification system for CRM solutions based on four
key criteria is proposed. A comparative analysis of leading CRM platforms, including HubSpot,
Zoho CRM, Pipedrive, Salesforce, and Microsoft Dynamics 365, has been conducted based on
parameters of functionality, ease of use, integration capabilities, and scalability. The work is of
practical importance for managers, IT professionals, and consultants involved in the selection
and implementation of CRM solutions in modern organizations. The research results can be used
to develop a methodology for evaluating and comparing CRM systems according to the specific
needs of a business.

Key words: CRM systems, business process automation, software solutions classification,
customer relationship management, digital transformation.

Diana Sukhomlinova, Svetlana Sotnik
Optimization of drone trajectory algorithms

Anotation: The research is devoted to the analysis and development of methods for optimizing
Unmanned Aerial Vehicle (UAV) trajectories to enhance their autonomy and efficiency in
various operating conditions. The work systematizes three main groups of route planning
algorithms: classical methods (A, Dijkstra, RRT/RRT), evolutionary approaches (genetic
algorithms, particle swarm optimization), and machine learning technologies (deep
reinforcement learning). Key trajectory quality criteria are defined - energy efficiency,
navigation safety, and flight time minimization. The algorithms were experimentally tested in
simulated urban and rural environments with varying obstacle densities. The advantages of
different methods were established depending on the specifics of the environment and the nature
of the mission. The results demonstrate the importance of individually selecting algorithmic
solutions according to the application conditions and can be used in the development of
autonomous control systems for drones in logistics, agricultural production, monitoring, and
rescue operations.

Key words: trajectory optimization, path planning, navigation algorithms.
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Tymofii Cherednichenko, Svetlana Sotnik

Features of automatic working time control systems

Anotation: The research is devoted to the development and implementation of automatic
working time control systems, which are an important tool for improving personnel management
efficiency and optimizing business processes. The paper discusses the features of creating a web
application based on the Vuetify framework, using the SQLite database and the server part on
Node.js. The main focus is on automating work time accounting processes, including employee
check-in/check-out registration, performance analysis, and report generation. The study
analyzes the advantages of using a lightweight SQLite database for small and medium-sized
organizations, as well as the integration of modern front-end technologies to create a user-
friendly interface. The work includes the practical implementation of the system, demonstrating
its functionality, and provides an analysis of the challenges associated with ensuring data
security, scalability, and integration with other systems. Visual elements such as diagrams and
graphs contribute to a better understanding of the structure and functionality of the developed
application. The study emphasizes the importance of automated systems for modern
organizations, offering recommendations for their implementation and improvement.

Key words: time and attendance systems, Vuetify, SQLite, Node.js, automation, web application,
human resources management, productivity.

Maxcum Jlucyn, /Imumpo Hiximin

Kouncrpykuisa Tta texnosoria LCD npyky Ta OCHOBHI mapaMeTpHu cJjaicepis
AJs1 GoTOonoIMEPHOro APYKY

Anomauia: Y pobomi oocniodcena xoncmpykyis npunmepa onsi LCD Opyky ma nposedenuti
AHANi3 OCHOBHUX NAPAMEMPIB ICHYIOUUX Clalicepis 0 hOMONONIMEPHO2O OPYK).

Knrwowuoei cnosa: 3D-opyx, FFF/FDM mexunonocis, énius napamempis, caaiicep, LCD, Y ®.

Muxkona Llepyex, /[mumpo Hiximin
HocaigxeHHs BIVIMBY NapaMeTpiB cymiku QijilaMeHTy Ha AKICTH APYKY

Anomayia: Y pobomi npogedeno awnaniz Gizuxo-xiMiuHux npoyecis, wo 8i00ysaromvcs y
Qinamenmis nio wac tio2o 36010HCEHHS MA HACMYNHO20 NAAGIIEHHS 8 eKCMpPyoepi.

Knrowuoei cnosa:. 3D-opyx, FFF/FDM mexuonocin, éniusy napamempie, Cyulinus gpinamenmy

Anton Andreiev, Svetlana Sotnik

“Web application security: protection against modern cyber threats”
Overview of key vulnerabilities (XSS, CSRF, SQL injections), protection
methods, use of HTTPS, authentication, and authorization

Anotation: The research highlights critical aspects of web application security in the context of
growing cyber threats. The main focus is on the analysis of common web application
vulnerabilities, including XSS, CSRF, and SQL injection, as well as modern protection methods
against them. The work discusses the importance of using the HTTPS protocol and robust
authentication and authorization systems as fundamental components of a secure web
architecture. Particular attention is paid to a comprehensive protection approach that combines
technical solutions with organizational measures. The research is not limited to theoretical
aspects but provides practical recommendations for implementing protection systems in real-
world web applications. A critical analysis of modern threats and countermeasures provides a
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balanced view of the state of web application security. Visual elements in the work contribute to
a better understanding of complex security concepts. Overall, the research emphasizes the key
role of a comprehensive security approach in ensuring the reliable operation of web
applications.

Key words: Web application security, cyber threats, XSS, CSRF, SQL injections, HTTPS,
authentication, authorization.

Ivan Dolhosheia, Oleksandr Tsymbal

Methods of automated monitoring and control system of greenhouse complex

Abstract: The study considers methods of an automated monitoring and control system for a
greenhouse complex aimed at increasing production efficiency and optimizing resource
consumption. The proposed mathematical models describe the dynamics of the main
microclimate parameters, in particular temperature, humidity, CO: concentration and soil
moisture, which allows for precise process control. Based on the obtained models, a decision-
making logic was built that combines threshold rules, fuzzy logic and adaptive control, ensuring
flexibility and reliability in changing conditions. The numerical simulation demonstrated the
system's ability to maintain stable environmental parameters with minimizing energy costs and
water consumption. The results confirm that the implementation of such systems contributes to
increasing yields, improving product quality and sustainable development of the agricultural
sector in the conditions of Industry 4.0 and Industry 5.0.

Keywords: automated system, monitoring, greenhouse complex, intelligent control,
mathematical modeling, fuzzy logic, resource optimization, microclimate.

Svitlana Maksymova , Pavlo Shakhov

Development of a model for decentralized control of a group of collaborative
robot manipulators

Abstract: The paper considers an approach to developing a model for decentralized control of a
group of collaborative robot manipulators, focused on increasing autonomy, adaptability, and
safety in a dynamic production environment. The proposed solution allows minimizing
dependence on centralized computing resources, reducing the risks of system failures, and
ensuring effective interaction of robots in the joint performance of complex manipulation tasks.
The results of the study demonstrate the prospects of decentralized models for implementing the
concepts of Industry 5.0.

Keywords: decentralized control, collaborative robot manipulators, multi-agent systems,
adaptability, Industry 5.0.

Stetsenko Kateryna

Integration of Artificial Intelligence in Assistive Robots: Challenges and
Opportunities

Abstract: A Assistive robots are increasingly becoming an essential component in providing
support to people with disabilities and elderly individuals. The integration of artificial
intelligence (Al) enhances their capability to interact naturally with humans, understand context,
and provide adaptive assistance. This article discusses current Al applications in assistive
robotics, technical and ethical challenges, and opportunities for future development. The study
also includes an overview of experimental mobile robotic platforms with manipulator
capabilities.

Keywords: Assistive robotics, artificial intelligence, human-robot interaction, mobile
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manipulator, adaptive assistance.

Baoum Onuwenko, Onexcanop Manuii, Baoum Mipowniuenxo

Buxopucranisi MeToaiB KOMII’IOTEPHOI0 30py Ta IITYYHOI'O IHTEJIEKTY AJIA
apromatu3anii miarorosku CAD-gokymeHTalii APyKOBaHHUX IJIAT

Anomauia: Posenanymo 3acmocysamHs Memooi8 KOMN 'I0MEPHO20 30py ma WmyyHO20
inmenexkmy ons asmomamu3ayii niocomosxku CAD-0oxymenmayii opykosanux niam. llokazano
obmedcennss mpaouyitinux pyunux nioxoodie i cyuacuux CAD/CAE-cucmem y eunaoxax
giOcymHocmi  8UXIOHUX NpPoEKmHux ¢aiinis. [Ipoananizosano KIOU08l emanu npoyecy —
nonepedHio  06pobKy  300padcenb,  ceemewmayilo, — Klacugixayiro ma  GopmysarnHs
cmpykmypoganux oanux. OKpecleno OCHOBHI GUKIUKU MA NEePCReKMusU po3eUmKy, 30Kpemd
CMBOpeHHs BIOKpUMUX 0amacemi i 6i0HOBIeHHsL eNeKMPUUHUX CXEM.

Knrwowuoei cnosa: opyxosani naamu, CAD-O0oxymenmayis, Komn'romepuuul 3ip, Wmy4HU
inmenekm, 00pooOKa 300paxiceHb, cecMeHmayis.

JImumpo Anywxesuy, Jleonio lsanos, leop Tonxkynog

3acTocyBaHHSl iHTEJEKTyaJlbHHUX CHCTEM YIPABJiHHA POOOTOTEXHIYHMMH
CHCTEeMAaMHU Il JOCATHEHHS Vel CTaJIOr0 PO3BUTKY Yy c(epi ryMmaHiTapHOro
PO3MiHYBaHHS

Anomauia: Y 0onogioi po3zensioaomocs axmyaibHi NUMAHHA Wo00 O0CACHEHHs Yilell cCmaioeo
PO3BUMKY V cghepi 2yMaAHIMapHo20 pOZMIHYBAHHSL I3 3ACMOCYBAHHAM POOOMOMEXHIYHUX CUCTIEM.
Poszé’sazanna  yiei npobnemu nompebye  KpeamusHOCMi, KOMNIEKCHO20 NiOXo0y ma
IHMeNeKMyanlbHUx CUcCmem YNpasaiHHI. Lle O0o36ons€ pospobumu Mmooeni YnpagninHs
POOOMOMEXHIUHOW CUCTNEMOIO K HA PIGHI NPULIHAMMA PileHb, MAaK i HA 6UKOHABYOMY PIGHL.

Knrouogi cnosa: cymanimapue posminyeants, poOOmMOmMexHiuHi cucmemu, CMAanull po3gumox,
cucmemu ynpaeinHsL.

Vitalii Ovcharenko, Olena Tokarieva

Digital Technologies for Monitoring the Dielectric Properties of Carbon-
Carbon Composites

Abstract: The paper discusses the implementation of digital technologies in monitoring the
dielectric properties of carbon-carbon composites. It is shown that real-time measurement of
complex dielectric permittivity enables control of key parameters during graphitization,
pyrolysis, and impregnation processes. The integration of dielectric spectroscopy methods with
automated control and digital modeling systems is substantiated, ensuring adaptability and
accuracy of modern manufacturing processes.

Keywords: digital technologies, monitoring, dielectric permittivity, CCCM, automation

Olena Tokarieva, Vitalii Ovcharenko

Modeling the Effect of Porosity on the Effective Dielectric Permittivity of
Carbon-Carbon Composites

Abstract: The study examines the role of porosity in shaping the effective dielectric permittivity
of carbon-carbon composites. Based on the Maxwell-Garnett model, it is shown that even a
minor increase in pore volume fraction significantly affects the composite’s electrophysical
properties. Numerical simulation results allow for quantitative assessment of structural defects’
impact and optimization of manufacturing regimes. The use of dielectric monitoring data for
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validating effective medium models is substantiated.
Keywords: porosity, dielectric permittivity, CCCM, modeling, Maxwell-Garnett, automation.

Onena Yana, Muxaiino Kpacnonvopos, Kamepuna Kazanoscvka

ABTOMaTH3aliA Ta JAMHAMIYHE IVIAHYBAHHA POOIT: KOHUENTYAJbHI pillICHHSA
ns Ingycrpii 5.0 B aBTomaTusanii

Anomauyia: B oanomy mamepiani yzacanvheHa cmpyKmypa OO0CHIONCEHb, CHPAMOBAHUX HA
PO3DOOKY IHMENeKMYAIbHUX, AO0ANMUBHUX, eKOJIO2IYHO YUCMUX MaA JHOUHO-OPIEHMOBAHUX
cucmem  NIAHYBAHHA, 30aMHUX  GIONOBIOAMU  BUMO2AM  CYYACHOI NpOMUCIO8OCMI ma
asmomamuzayii.

Knrouoei cnosa: asmomamusayis, nocicmuka, NIAHY8AHHA, YUPDPOBI OGIUHUKY, pILUEHHS,
83AEMO3653KU, BUPOOHUYMBO, MEXHONO02II.

Mamesiti  binoycos, Muxona Cmapooyoyes, Cepeiu [llubanos, Bikmopis
Heesnooosa, I'ennaoiii Maxapernko

OuniHKka TeXHIYHOr0 CTAHY TEXHOJIOTIYHOro OOJAJHAHHA Ta JIIarHOCTHKA
HEIMOJIAJIOK y 1i0oro po0oTi B yYMOBaX HEBU3HAYEHOCTI

Anomauia: Y cmammi nokazamo, wjo npobrema OYiHKU MEXHIYHO20 CMAH) MEeXHOL02IYHO20
001A0OHAHHA 8 YMOBAX HEGU3HAYEHOCMI MOXCe pO32NA0amucs sK npobdrema po3nisHaABaAHHS.
obpasie i po3pobreno Kiacugikayiiny mooenb OYIHKU MEXHIYHO020 CMAHY MeXHOI02IYHO20
00IA0HAHHA, WO peanizye O00UH 3 MONCIUBUX NIOX00I8 00 PO3NI3ZHABAHHA CMAHY 00’€kma
0iacHOCMYB8AaHHS — GUOLIEHHS O3HAK Ma Kiacugixayito 3 nooarbuioro ioeHmugixayieto cmamy
00’ekma. Bcmanoeneno, wo navivacmiwe asapitina cumyayis 6 poOoOmi MeXHOA02TUHO2O
001AOHAHHA XAPAKMEPU3VEMbCA HESIBHO GUPANCEHUMU O3HAKAMU. 3anponoHO8AHO MOOeb
0ia2HOCMUKU HENOAA00K 8 pobomi 00JAOHAHHS, KA 00380JIS€ 8 YMOBAX Heno8HOmMuU iHghopmayii
ma obmediceHocmi 4acy OiacHOCMY8AHH NPULHAMU PIUeHHs Npo mun 0egekmy 3 MHOMCUHU
MONCTIUBUX.

Knrouoei cnosa: mexnonoziune 001a0HAHHSA, MEXHIYHUL CIMAH, KIACUDIKAYIIHA MOOelb, MOOeb
0IacHOCMUKU HENONA0O0K, Oehexmut, YMOBU HeBU3HAYUEHOCHII.

Maxkcumosa Ceimnana, Jliyesuu Apmem

Po3pooka kKomnonenmie cucmemu MoOOEII0BAHHA MEXHON02YHO20 Npouecy
8U20MOBJIEHHA PAdionpunadie

Anomauin: Y pobomi pozensnymo numaHHs CmeopeHHs: KOMNOHEeHMI8 Cucmemu iMimayitiHo2o
MOOEN08AHHS MEXHONI02IYH020 Npoyecy 6u2omosieHHs padionpunadis. Budineno ocHogHi
Xapakmepucmuky SUpoOOHUYUX Mapuwipymie y npunado6yo0yeamHui, NpPOAHANI308aHO IXHIO
CMOXacmuyHy npupooy ma o0OMedlceHHs. 3anponoHo8aHo ¢HopmanbHy NOCMAHOBKY 3a0aui
onmumizayii i3 3acmocysamHAM — bOazamoxpumepianbHo2o — nioxody.  OOIpyHmMoeaHo
suxopucmanns mosu GPSS ona peanizayii mooeneti ma po3pobneno apximexkmypy npocpamHux
komnonenmis. Hageoeno npuxiaou opeanizayii mapuipymie i 3aco6ie 300py cmamucmuxu.

Knrouosi crosa: npunaoodyoyeanns, mexnonociynuil npoyec, padionpuiaou,
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JImumpo Kyxapenxo, Cepeiti Cepeda

Komn’iomepui  mooeni, memoou ma IiHmMeENEKMyaibHi cucmemu 07
gipmyanizayii ma onmumizayii MeOUYHUX 6MPYUAHb Y CKAAOHUX 0i0102IYHUX
00’°ekmax

Anomauia: Pospobnena inmenexmyanoha cucmema s61ie co60io0 YHIGepCanivHy apXimexkmypy,
wo 3abesneyye modcaugicme il adanmayii 015 PI3HUX OpeaHié ma NAMOJNOIYHUX CMAHIG.
OcHosHna i0est no6y0osu noJiseac y CMEoOPeHHi €OUH020 cepedosuuld, 0e NOEOHAHO BIPMYANbHI
AHAMOMIYHI PeKOHCMPYKYIl, ompumani Ha OcHO8i Mmeduunux 3o06paxcenv (KT, MPT,
VAbMPA38YKOBUX OAHUX), 13 OuHaMivHumu izionocivnumu napamempamu nayienma. Taxuil
nioxio 00380.1A€ hopmysamu He uwe CMamuyHy Mooelb OpeaHa Yu Cucmemu opeauie, ane u
gidobpadxcamu ix QyHKyioHanbHUulli cmau y peanvHomy uyaci. Ocobnrugicmio apximekmypu €
MOOYIbHICMb Ma 8IOKpUMICMb: 80HA nepeddbavac iHmezpayiro 3 MeOUUHUMU HGOpMayiiHUMU
cucmemamu, asmomMamu308anumu iHmepgeticamu 3060py ma 0OpoOOKU OAHUX, A MAKONC i3
cucmemamy  RIOMPUMKU ~ APULUHAMMSA  NIKAPCbKUX piweHb. Iumenexmyanvhi — aneopummu
003801A10Mb AHANI3Y8AMU BeNUKI 00csA2U OiomMeOuuHoi iHpopmayii, sUOKpemaosamu Kito4osi
diacHoCmMu4Hi 03HaKu, Oyoysamu iHOUBIOYANbHI NPOSHO3U MA HOPMYEAMU ONMUMATbHI CYeHapii
Xipypeiunux uu mepanesmuynux empyuans. Cucmema OpieHmMO6aHA HA BUPIULEHHS 3A80AHb
nepeoonepayitino2o NiaHy8anHs, O0e KPUMUYHO BANCIUBUM € YPAXY8aAHHs IHOUBIOYANbHOL
AHAMOMIYHOI MIHAUBOCMI. 3a pPAXYHOK MOOeNt08aHHA (QYHKYIOHANbHOI 83AEMOOIT M 'S308UX |
MKAHUHHUX CIMPYKIMYD CMAE MONCTUBUM NPOSHO3Y8AHHA Pe3VIbMamis mpyuanHs e 00 to2o
nposedeHHus. 3okpema, y cghepi ogpmanbmonocii cucmema 00380.J5€ 6i0MEOPHOBAMU CRIBOPYHCHIO
pobomy oxopyxosux Mm’s3i6 000X ouell ma 6i0HO8MI08AMU EOUHY 30POBY 8iCb, WO CMBOPIOE
nepeoymosu Ol NO8epHeHHA OIHOKYIAPHO20 30py. Y eacmpoenmeponocii iHmenekmyaivHa
cucmema 3abesnedye nooyoogy mpusuUMIpHUX mooenel WIYHKA 3 YPAaXy8aHHAM THOUBIOYANbHUX
2eOMEMPUYHUX — XAPAKMepUcCmux y oexkapmositi cucmemi koopounam. Lle eiokpusac
MOMNCIUBICML  BUCOKOMOYHO20 BUSHAYEHH KOOPOUHAM HA 1020 6HYMPIWHILL NOBEpXHI mda
ONMUMANBLHO20 — NJIAHY8AHHA — MANOIH8A3UBHUX — XIpYp2iuHux  empyuyaus. Takum  YuHoMm,
IHMeneKmyanvHa cucmema € 2SHYYKUM [ MaAcuimabo8aHum I[HCMPYMEHMOM, KUl 30ameH
inmeepysamu  pi3Hi  Munu MeOUHYHUX OAHUX, 30LUCHIOBAMU ABMOMAMU30BAHUL  AHATI3
Qizionociunux cuenanie (Hanpukiaod, ¢onoxkapoiocpam), mooenoeamu CKIAOHI 0OI0n02iUHI
00 ’ekmu ma gpopmysamu o6Ipynmoeari pekomernoayii ons aikaps. Lle 3abesneuye Hosull pigeHb
NepCoOHANI308aHOI  MeOuUYyuHU ma RnidBUWYE  edeKMusHicms  JIKY8AIbHO-0IACHOCMUYHUX

npoyeoyp.
Knwuosi cnosa: xomn’romepna moodens, memoou i MOOeni, IHMEIeKMyaibHa cucmemd,
gipmyanizayisi ma onmumizayis, cKiaoni 6iono2iyHi 00’ exmu.
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HayKOBe BUJIAHHHA

HEBJIIO/JIOB Irop lllakuposuy,

€BCEEB Baanucaas B’siueciiaBoBuy,

IMPOI'PAMA
IX-oi Mi:xnapoanoi Kondgepenuii
«BupoounurBo & Mexarponni Cucremmn»

(YKp., aHTJ1. MOBOIO)

Binnosinaabuuii penakrop — Hesarwonos LI

XapKiBChKHI HaIllIOHATBHUI YHIBEPCUTET PAIiOCICKTPOHIKH
Kadeapa koM toTepHO-IHTEIrPOBAHUX TEXHOJIOTIH, aBToMaTtu3ailii Ta podotorexHiku (KITAP)
61166, XapkiB, mpocnekt Hayku, 14
kopnyc "A"
ayn. 162-1
ten .: +38 (057) 702-14-86
e-mail:m_ms@nure.ua

[Mignucano o apyky 10.10.2025
dopmar A5 (148x210mm). [amip 80r/m? .
[enexkTponHumii apyK]



