JEl Co-funded by
NS the European Union

. *

MiHicTepcTBO OCBiTH | HayKH YKpaiHu
XapkiBCbKHUH HAlliOHAJBLHUH YHIBEpCHTET pajioe/IeKTPOHIKHU

Kadenpa komn'ioTepHo-iHTerpoBaHUX TEXHOJIOTii, aBTOMaTH3aLliil TA pO00TOTEXHIKH

MixknapoaHa KOH(l)epeHHif.l.
HUPPOBI IHHOBAIIII
&

CTAJIMA PO3BUTOK 2024

Shike

O —//»

%‘M ﬁ v

==2024

DIGITAL INNOVATION & SUSTAINABLE DEVELOPMENT

International Conference
DIGITAL INNOVATION
&
SUSTAINABLE DEVELOPMENT 2024

DI&SD
2024

International Conference

15 November
Kharkiv



YJK: 005:004.896:62-65:338.3

Hudpori iHHOBaMiT & cramuii po3Butok 2024: nporpama |-oi MixxaapoaHoi koHdepeHIii, Xapkis,
15 mucromana 2024 p.: te3u nomosineit / [peaxon. LI, HepmromoB (BiAMOBiIANBHMA PEIAKTOP)].-
XapkiB: [enekrponnuit npyk], 2024. — 21 c.

VY 30ipHUK BKJIIOUEHI TE3W IOMOBIJCH, SIKi MPHUCBAYCHI CyYaCHUM TEHIECHIISIM PO3BUTKY HH(POBI
igHOBaii B [aayctpii 5.0 Ta B aBTOMAaTH3aI1ii B IPOMUCIOBOCTI; auTHBHE BUPOOHUITBO (3D-11pyK)
K YacTHa nu(dpoBoi Ta 3eneHoi TpaHcdopmarlii BUpOOHHIITBA; CTAIMKA PO3BUTOK Ta IU(pOBa
TpaHcopMallisi B eHepreTH4Hux cucreMax; iHtepHer peueil (IoT) ta po3ymHi MicTa: MEHEIKMEHT
Ta TEXHOJIOTI{, IITYYHUN THTEJEKT Ta MAIIMHHE HABYAHHS JIJIsl CTAJIOTO PO3BUTKY; H(pPOBa OCBITa
Ta ii posib y (OpMyBaHHI CTAJIOTO CYCIUIBCTBA; IU(POBI 1HHOBAILII B raigy3l OXOpPOHHU 3JI0POB'S;
O5oK4elH Ta (PIHAHCOBI TEXHOJOTII Ui CTAJOro PO3BUTKY; YIPaBIIHHS NPOEKTaMU HU(POBOI Ta
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shaping a sustainable society; digital innovations in healthcare; blockchain and financial
technologies for sustainable development; project management of digital and green transformation;
BLUE-GREEN infrastructure as a way to mitigate climate change.

Editorial board: Igor.Sh. Nevludov, Irina. V.Kolupaieva,Vladyslav.V. Yevsieiev
Pe3ynpTati HayKOBUX IOCHIIKEHB, IO MPEACTaBieH] y 30ipHUKY, BUKOHAHI B MeXKax peaizarii

Misknapoanoro npoekry Erasmus+ Jean Monnet Module #101047751-EUDI4C «Ukraine-EU:
Digital innovations making connections 4 changes»

© Kadgenpa KoM 'TOTEpHO-IHTETPOBAHMX TEXHOJIOT1H,
aBToMatu3ailii Ta podororexHiku (KITAP), XHYPE,2024



MiHnicTepcTBo ocBiTH | Haykn Ykpainn (MOHY)
XapkiBchbKui HallioHaJbLHUH yHiBepcuTeT paaioesekTpoHiku (XHYPE)
Bratislava University of Economics and Management
Hungarian University of Agriculture and Life Sciences
Economics and Management at Angers University
NGO «Nasz Dom»
daKkyjabTeT ABTOMATUKH i KOMII’10Tepu3oBaHux TexnoJoriii (AKT)

Kadenpa komn'ioTepHo-iHTerpoBaHUX TEXHOJIOTii, aBTOMaTH3allil Ta p000TOTEXHIKH
(KITAP),

INPOI'PAMA

I-0i Mizknapoanoi Kondgepenuii

MU ®POBI IHHOBALII
&
CTAJIMA PO3BUTOK 2024

(15 mucronaga 2024)
XapkiB, Ykpaina



SMICT

KOMITET KOHDEPEHITIT ...vvvitittie e e
Po3kimaz poOOTH KOHMDEPECHITIT «.vuuveeetieeeiieeiee e et e eeeaieeeaennnn
TIICHAPHE BACITIAHHS ... ve et ettt ettt ettt eete e eeteeeee e eenaeeaneeennaeans

(@759 0070 1091 (0)100):1 01 | EUUU U



KOMITET KOH®EPEHIIII

MI’KHAPOJHUH TPOT'PAMHUMN KOMITET KOH®EPEHIIII

Irop
Hesaronos

KOpiii
Pomamos

Baanuciaas
€BceeB

Michal Fabus

Laszlé Vértesy

David Cayla

Nadiya
Dubrovina

Boguslaw
Blicharski

Jacek
Nowak

Poman

ApTIOX

Ipina
KoaynaeBa

rojoBa KOMITeTy KOH(EepeHIlii, TOKTOp TeXHIYHUX HayK, mpodecop,
3acHyKeHHH MOisid HAayKd 1 TeXHiKH YKpainw, naypear [lepkaBHOI
npemii B raimy3i HayKd 1 TexHIKM YKpaiHu; jaypeat [lep:kaBHOI
npemii YkpaiHu B raiy3i OcBiTH, 3aBiqyBad Kadeapu KOMITIOTEPHO-
IHTETpOBAaHMX TEXHOJOrii, aBTOMaTH3amii Ta pPOOOTOTEXHIKK
(KITAP), XapKiBCHKOTO HaI[IOHAJILHOTO YHIBEPCUTETY
panioeneKTpOHiKH, YKpaina

3aCTYIHUK T'OJIOBH KOMITETY KOH(EepeHIIil, JOKTOp TEXHIYHUX Hayk,
npodecop, mnpodecop  kadeapu  KOMITIOTEPHO-IHTETPOBAHUX
TEXHOJOTiH,  aBTomaru3amii Ta  pobortorexHikun  (KITAP),
XapKiBCbKOI'0  HAIIOHAIBHOI'O YHIBEPCUTETY PpalO€IeKTPOHIKH,
VYkpaina.

cekpeTap, JOKTOp TeXHIYHUX Hayk, mpodecop, mpodecop kadenpu
KOMIT'IOTEPHO-IHTETPOBAaHUX  TEXHOJIOTIH,  aBTOMaTH3alii  Ta
POOOTOTEXHIKI (KITAP), XapKiBChKOTO HaI[lOHAJILHOTO
YHIBEPCUTETY paiOeIeKTPOHIKH, YKpaiHa.

Vice-rector for Foreign Affairs, PhD, Bratislava University of
Economics and Management, Slovakia

Dr. habil, PhD jur, PhD oec, Associate Professor, Head of Economics
and Natural Resources Department of the Hungarian University of
Agriculture and Life Sciences, Hungary

PhD, Associate Professor of Economics and Vice-Dean of the
Faculty of Law, Economics and Management at Angers University,
France

Associate Professor, Csc., PhD, Department of Economics and
Finance, Bratislava University of Economics and Management,
Slovakia

Vice-president NGO «Nasz Domy, Poland

Member of NGO «Silk Road», PhD, Poland

KaHJIUAaT TEeXHIYHMX HayK, aoueHt, aupekrop Il «IliBaennuit

Jep)KaBHUH  MPOEKTHO-KOHCTPKTOPCHKUN  1HCTUTYT  aBiallifHOl
IPOMMCIIOBOCTI», YKpaiHa

JOKTOp €KOHOMIYHUX HayK, mnpodecop, mnpodecop Kadeapu
KOMIT FOTEPHO-IHTETPOBAHUX ~ TEXHOJOriM,  aBToMaTHM3amii  Ta
po6OTOTEXHIKM  XapKIBCBKOI'O  HAIlIOHAIBHOTO  YHIBEPCUTETY

paioeneKTpOHIKH, YKpaiHa



Haranin
dypmaHoOBa

Hdenuc
Mocbnan

AHaToJ1ii
AHJIpyceBHY

Hartauain
Hemcbka

KaHIUAAT TEXHIYHUX  HAyK, JOIEHT, JekaHa (QakyiabTeTa
PamioenekTpoHiku i TenexkoMyHikamiid, HarionansHOro yHiBEpCUTETY
«3armopi3bKa MomiTexHika», YKpaina

KaHAWJAaT TEXHIYHUX HayK, JJomeHT kadenpu «Komm torepHoi
imKeHepii Ta eneKkTpoHikm» KpeMeHUynbKoro HalioOHaJIbHOTO
yHiBepcuTeTy iMeHi Muxaiina Octporpaacskoro, Ykpaina

JOKTOp TEXHIYHMX HayK, Hpodecop, HadanbHUK KpuBOpi3BKOTO
KOJICJKY HAI[lOHAJILHOTO aBIaIliftHOTO YHIBEPCUTETY, YKpaiHa

KaHIUAAT TEXHIYHUX HayK, JOLUEHT Kadeapu KOMI'IOTEpHO-
IHTETpOBaHUX TEXHOJIOriM, aBTOMarHu3alii Ta pPOOOTOTEXHIKH,
XapKiBCbKOI'0  HAI[IOHAJIBHOI'O YHIBEPCUTETY PpaIlO€IeKTPOHIKH,
VYkpaina



PO3KJIAJ POBOTU KOH®EPEHIIII

15 aucromaga 2024

PeecTpaliist YUACHUKIB ...oovvvnvreeniieeeeeeineannnanns 10.00 - 11.00
VYpouucte Biakputts koHpepeniii DI&SD 2024 ...... 11.00 - 10.15
[TeHAPHE BACITAHHS .\ vvvvveeenteeeeeeeeeeneeenneenn 11.15-12.00
TIepepBa ..o 12.00 - 12.30
BiaKpHUTTS CECIMHOTO 3aCIHAHHS ..t eneeeenieanaennnn, 12.30 - 12.45
CeCIMHE 3ACITAHHS . ..uvventeenteaneeeneienieeaieeeeanaenns 12.45 -14.00
TlepepBa. ...t 14.00 — 15.00
CEeCIIHE BACITAHHS ... neeennee e e et 15.00 - 17.00

** - koH(pepenuin DI&SD 2024 6yae npoBoauTecsi B OH-JIaiiH pesKuMe M0 MOCUJIAHHIO:
[ndopmaris g npuenHanss 1o 3ycrpidi Google Meet

[MTocwanus Ha Bifeom3BiHok: https://meet.google.com/cwce-gbyz-yuh

Homep Tenedony mis npuennanss a0 Bigeosycrpiui: (US) +1 601-565-2044, PIN-kox: 812 303
330#



https://meet.google.com/cwc-qbyz-yuh

IIVIEHAPHE 3ACIJAHHA

Laszlo Vértesy

«Digital Citizenship In Hungary»

Yurii Romashov

«Automation Systems for European Green and Digital Transitions»
Vladyslav Yevsieiev

«Ecosystem Model of the Concept of Industry 5.0»

Dmytro Gurin
«Industry 5.0 in Modern Manufacturing»



CEKIIMHI JOMOBIII

A. Yechevskyi

INNOVATIVE SOLUTIONS FOR SMART CITIES: HOW 10T AND 5G
CAN CHANGE ROAD INFRASTRUCTURE AND REDUCE EMISSIONS

Abstracts: The report discusses innovative solutions for smart cities based on loT and 5G
technologies. The main focus is on adaptive traffic management, which reduces congestion,
optimizes traffic flows, and reduces CO: emissions. The technical aspects of implementing such
systems and their impact on sustainable development are analyzed. A comparison of traditional
and innovative solutions shows the benefits of using 10T in transport infrastructure.

Keywords: Internet of Things, 5G, smart cities, transportation, ecology

Vladyslav Yevsieiev

ECOSYSTEM MODEL OF THE CONCEPT OF INDUSTRY 5.0

Annotation: The ecosystem model of the concept of Industry 5.0 provides for the integration of
technologies of the fourth industrial revolution with a focus on the human factor and sustainable
development. This model emphasizes collaboration between robots and humans, implementing
artificial intelligence to improve productivity while maintaining ecological balance. It also
envisages the creation of synergies between digital innovation and social needs, promoting the
development of cyber-physical systems within the framework of sustainable production.

Keywords: Industry 5.0, ecosystem, concept.

Horban Andrii

DEVELOPMENT OF AN AUTOMATED ACCESS CONTROL AND
MANAGEMENT SYSTEM FOR ENHANCED SECURITY IN
INDUSTRIAL FACILITIES

Annotation: This paper presents the development and design of an automated access control
and management system (AACMS) for industrial facilities. The structural diagram integrates key
modules such as facial recognition and RFID-based identification, ensuring multi-factor
authentication for enhanced security. The system includes a camera for biometric facial
recognition, an RFID reader for card-based identification, and an electronic lock mechanism. A
microprocessor module (MM) acts as the control unit, processing data from the RFID module
and communicating with a laptop or single-board computer. The system operates by scanning
both the user’s face and RFID card, verifying the data, and providing access if both criteria are
met. The integration of these two identification methods — biometric (facial recognition) and
RFID — ensures a robust and secure access control process, improving the overall safety of the
industrial facility.

Key words: automated access control, RFID Identification, Multi-Factor Authentication,
Industrial Security.



Vladyslav Yevsieiev, Natalila Demska

COMPARISON OF FUNCTIONAL CAPABILITIES OF CLASSIC
MANIPULATOR ROBOTS AND COLLABORATIVE ROBOTS

Annotation:. Analysis of the functional capabilities of classical manipulator robots and
collaborative robots shows key differences in their areas of application, interaction with people,
and flexibility in performing tasks. Classic robots are focused on high productivity in an isolated
environment, while collaborative robots ensure safe and effective collaboration with people in a
shared workspace. This opens up new opportunities for automation, especially in the context of
flexible and adaptive manufacturing processes.

Key words: Industry 5.0, collaborative work, classic work, functionality.

B.B. Kapmawoesa, A.1. bpounixos

3ACTOCYBAHHSI HEWPOHHUX MEPEX Y TPOMHUCJIOBUX
CUCTEMAX JJI1 ONTUMI3ALIII BUPOBHUYMX ITPOILIECIB

Anomauia: B yiti pobomi 00cnioncyemvbcs 3aCmocy8anHs HEUPOHHUX Mepetc V NPOMUCTOBUX
cucmemax ons onmumizayii supooHuyux npoyecie. OYiHIOEMbCA BNAUE MEXHOI02I UMYYHO2O
iHmenekmy Ha Nio8UUeHHs NPOOYKMUBHOCMI, 3HUNCEHHS 8UMPAm ma NOAINULeHHST YMO8 Npayi.
Ilpeocmasneno aumaniz OCHOBHUX ANCOPUMMIE HEUPOHHUX Mepexc ma ix inmeepayis 3 HWUMU
CYUACHUMU MEXHOTIO2IAMU.

Knrwowuoei cnosa:. Inoycmpis 5.0, wmyynuti inmenekm, npomMuciosi cucmemu, HeUpoHHi Mepedici,
onmumizayiss 6UPoOOHUYMEA.

K. Polikanov, S. Sotnik

SMART HOME WITH HOUSE MODULE: OVERVIEW OF
AUTOMATION TECHNOLOGIES

Annotation: The work discusses main automation technologies used in concept of “smart home"
on Modular House platform. The advantages of modular approach to construction and
integration of automation systems, including loT, automated systems for climate control, security
and energy management, are described. The features of increasing comfort due to such
solutions, as well as issues regarding safety and energy efficiency of housing, providing users
with opportunity to flexibly manage their environment, are determined. Attention is paid to
prospects for development of similar technologies in future.

Key words: smart home, house module, Automation, 10T, climate control, security systems,
energy efficiency.

Svetlana Starikova, Illya Karpenko

ANALYSIS OF FEATURES IN THE DESIGN OF SMALL-DIMENSIONED
ROBOTS

Annotation:. Analysis of features in the design of small-sized robots reveals key aspects related
to their mobility, energy efficiency and flexibility. The design of such robots requires weight and
size optimization, which allows them to be used in narrow spaces and difficult conditions. This
opens up new opportunities for the use of small-sized robots in specialized industries where high
maneuverability and precision are required.

Key words: Industry 4.0, small robots, feature analysis, design.
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Rostyslav Marunich, Svitlana Sotnik

APPROACHES TO ENSURING THE EFFECTIVE IMPLEMENTATION
OF IOT TECHNOLOGIES IN VARIOUS INDUSTRIES

Annotation: The work discusses current trends and challenges that arise in implementation of
IoT technologies in various industries. The key aspects of integration of sensor systems for
monitoring, management and optimization of processes in manufacturing, energy, agriculture
and other sectors are described. The main constraints faced by enterprises when using such
systems are analyzed, including technical, infrastructural and economic aspects. Particular
attention is paid to security of data and ensuring its reliable transmission. A systematic
approach to overcoming these limitations has been proposed, which contributes to optimization
of process of implementing loT solutions in various sectors of economy. The presented results
are of practical value for modernization of existing facilities and development of new monitoring
systems.

Key words: 10T, sensor technology, industrial 10T, sensor integration, condition monitoring,
energy efficiency.

Yan Khalimonov, Iryna Sezonova, Svitlana Sotnik

APPROACHES TO ENSURING PROPER WORKING CONDITIONS
USING SENSOR TECHNOLOGIES loT

Annotation: The work examines features of introduction of 10T sensor technologies to ensure
appropriate conditions in production environment. Modern approaches to creation of integrated
monitoring systems that allow to control key parameters of production process: from air quality
to level of energy consumption are considered. A detailed analysis of existing constraints in
implementation of such systems, including technological, infrastructural and economic aspects,
is presented. Particular attention is paid to integration of different types of sensors into single
network and ensuring reliable data transmission. A systematic approach to assessing and
overcoming identified limitations has been proposed, which allows optimizing process of
implementing 10T solutions in production. The presented results are of practical importance for
modernization of industrial facilities and development of new systems for monitoring working
conditions.

Key words: sensor technology, industrial 10T, monitoring of production conditions, occupational
safety, energy efficiency, sensor integration, production automation, industrial safety.

Vladyslav Tokar

DEVELOPMENT OF THE RUKHIV VIVALENNA SYSTEM AT NEARBY
ENTERPRISES

Annotation: This research paper explores the development and analysis of a motion detection
system in enterprise premises. The advantages, including precise personnel tracking and energy
optimization, are discussed, alongside the system’s drawbacks such as high costs and privacy
concerns. A comparative analysis with alternative methods and a risk assessment are presented,
ultimately emphasizing the system’s potential as a robust solution for enhancing security and
efficiency in enterprise environments. The expanded research provides a comprehensive
understanding of the motion detection system, its development process, benefits, drawbacks, and
comparison with alternative methods. It concludes with an analysis of potential risks and a
summary of the system’s potential as a powerful tool for ensuring safety and efficiency in
enterprise premises.
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leop I'onoo

MATEMATHUYHI MOJEJII [IHTEJIEKTYAJIBHOT'O KEPYBAHHA
MIKPOKJIIMATOM HA BHPOBHHUILTBI 3 BHUKOPUCTAHHAM
KIBEP®I3UYHUX CUCTEM

Anomayia: Y cmammi po3ensioaromscs MamemamuyHi Mooeni YApaeiiHHa MIKPOKIIMAmMoMm Ha
8uUpoOHUYmMei 3 euxopucmanuam xioep@pizuunux cucmem (K@C). 3abesnevenns onmumanibHux
VMO8 MIKPOKIIMAMY € KPUMUYHO GANCIUBUM O NIOBUWEHHS eQeKmMUEHOCMI GUPOOHUYUX
npoyecie,  3MEHWIEHHS  eHepP2OCNONCUBAHHA  mMA  NOKPAWjeHHs  0Oe3neKku  npayieHUKie.
Bnposaodorcenns mooeneii y K@OC 0o38015€ iHmenekmyanioHo YApAGIAmMuU MIKPOKLIMAMOM, WO
nioguwyye eHepeoedhekmusHicms i cCmadiibHiCMb MEXHOA02TYHUX NPOYECIS.

Knrwouoei cnosa: mikpoxnivam, xibep@izuuni cucmemu, mamemamuyi Mooeni, iHmenekmyanipbHe
VYRPAGATHHA.

Cruapos M. B., Tapacenxo K. A., umban O. M.

AHAJII3 MOJXJIMBOCTEM BIIPOBAJDKEHHS AI  TA  3D-
TEXHOJIOTTH ¥ PI3HI TAJTY31 HABUAHHSA

Anomauia: Y pobomi suxonano ananiz moxcausocmeti enpogaoxcennss AI ma 3D-mexnonoeaiii y
pizHi eany3i nagyanHs. Pozensinymo nepesacu ma npuxnaou inmeepayii AI ma 3D-mexnonoeii 6
oc8IimHiU npoyec.

Knrwowuoei cnosa: Al, 3D, mooentoeanus, ananiz, HABUAHHA, IPMYATbHA 1ADOPAMOPIAL.

Stetsenko Kateryna

BLOCK DIAGRAM OF A ROBOTIC ASSISTANT FOR PEOPLE WITH
DISABILITIES AND JUSTIFICATION OF THE SELECTED
COMPONENTS

Annotation: The article discusses the structure and components of a robotic assistant designed
to support people with disabilities. The main attention is paid to the choice of a Raspberry Pi 5
microcomputer, as well as a camera, microphone and speakers that provide interactive
interaction between users and the system. The rationale for choosing each of the components
and their alternatives is given separately.

Key words: robotics, microcomputers, visual perception, sound recording, interfaces for people
with disabilities.

J.A. Anywkesuuy, 1.0. Tonxynos, JI.C. lsanos

MOJAEJIOBAHHA IHTEJIEKTYAJIBHUX CHUCTEM VYIIPABJIIHHSA
POBOTOTEXHIYHUMH KOMIIVIEKCAMUA Yy COEPI
I'VYMAHITAPHOTI'O POSMIHYBAHHAA

Anomauia: /[Y 00nogioi pozensioaromvcs akmyaibHi NUMAaHHA MOOENIO8AHHS IHMENEeKMY AIbHUX
cucmem YNpasuiHHA PpPOOOMOMEXHIUHUMU KOMNIEKCAMU, AKI 3acmocogyiomvbcsi  y  cghepi
2YMAHIMAPHO20 POSMIHYEAHHA.

Knwuoei cnoea:. mooleniosanns, 2ymaumimapue pO3MiHYy8aHH:, POOOMOMEXHIYHI KOMNIEKCU,
cucmemu YnpaeinHsL.
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L. A. Anywxesuuy, JI.C. leanoe

CYYACHI ACHEKTH 3ACTOCYBAHHSI CUCTEM VIIPABJIHHS
SAKICTIO QUALITY 5.0 HA BA3I KOHIEIIIIi INDUSTRY 5.0

Anomauia: Y 00nogioi po3ensioaomvcs Cy4acHi acnekmu 3acmocy8aHHs CUCMEM YNPAGIIHHS
saxicmio Quality 5.0..IIpooremu enposadacenns Quality 5.0 nepedbauaioms: cmeopeHHs HOBUX
YiHHOCMell O/l PO3GUMKY 2aly3i 8 MAOYMHbOMY MA COYIANbHOT mpanc@opmayii, peopeanizayis
EKOHOMIYHUX I COYIaNbHUX BGUKIUKIG, OLlbuia NIOMPUMKA HAYKU, MEXHON02I ma IHHo8ayii),
BCMAHOBIEHHS CUCIEMHUX YUKIG TH00CLKUX PeCcypCi6, 3HAHb | NOMEHYIANY 05 IHHOBAYTI.

Knwuosi cnosa: cucmema ynpasninHs AKiCMIO, KOHYenyis, A8mMoOMamu3ayis, YNpAaeiiHHs
BUPOOHUYMBOM, BNPOBAOIHCEHHSL.

JImumpo Kyxapenko, [enuc Tumuenxo, Onexciu FOpko

THOOPMAIIIMHO-AHAJITAYHE 3ABE3NEYEHHSI JJISI AHAJI3Y
JVISAHOK ®OHOKAPAIOI'PAM B CEPEJOBMIII LABVIEW

Annomauia: YV cyuacHomy KoumeKkcmi MeOudHoi O0iaeHOCMuUKU Mano yedazu Npuoiisicmvcs
napamempam iHOUBIOVAIbHOI AHAMOMIYHOI MIHAUGOCMI, napamempam MeOUyHoi HOpMU ma
namonoeii cmany cepysa. Tomy pospobnenHs iHghopmayiiino-aHanimuuno2o 3abe3nedents 0
amanizy OiAHOK ¢hoHokapoiocpam & cepedosuwyi Labview, wo 3abe3neuyrome napamempuyty
i0enmudbixayito memoodie 00poOKU 3 O00CMOBIPHUM GIOMBOPEHHAM OAHUX, € AKMYALIbHUM
3A80AHHAM.

Knrwouoei cnosa. cepeoosuwe Labview, onoxapodiocpamma, inghopmayitino-ananimuune
3abe3neuenHs.

Timos I'.O., llly6in 1.I1O., Annaxeeparog P.IO.

JOCIIIZKEHHA OHIHOK YACY B CYYACHHUX METOJOJIOI'TAX
AGILE JJIAA PO3POBKH 113

Anomauin: YV cmammi posensanymo akmyanvhi nioxoou 00 oyiHku yacy ¢ memooonocisx Agile
onst npoepamuoi po3pooku. Ocobausa yeaea npuoiieHa OCHOBHUM MEXHIKAM OYIHIO8AHHS, ceped
saxux Planning Poker, Story Points, ma pi3ui éuou oyiHOK, 30Kpema pu3uko-opicHmosana ma
excnepmua oyiuku. Ilpeocmaesneno npakmuuni pekomeHoayii wyooo eubopy mMemooux OYiHKU
3ANEAHCHO 810 cneyughiku npoexkmy ma KOMaHOHUX BUMOR.

Knrouoei crosa: Story Points, Agile, npoepammna pospobka.

Nikita Hryshchuk

NEWTON'S METHOD FOR REAL-TIME DRONE TRAJECTORY
CORRECTION

Annotation: This paper presents an application of Newton's method for real-time trajectory
correction of drones in dynamic environments. The method iteratively computes optimal
adjustments based on trajectory deviation, enabling drones to quickly adapt to changes in course
caused by wind, obstacles, and sensor inaccuracies. The findings demonstrate Newton’s method
as a highly efficient solution for maintaining trajectory accuracy, enhancing operational
stability in fields such as agriculture, infrastructure inspection, and environmental monitoring.

Keywords: Newton's method, trajectory correction, real-time control, drones, optimization.
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Dmytro Gurin

INDUSTRY 5.0 IN MODERN MANUFACTURING

Annotation: The article examines the main aspects and prospects of Industry 5.0. This stage of
production development emphasizes the interaction between people and machines, focusing on
human-centricity and sustainable development. If Industry 4.0 focused on autonomous systems,
then Industry 5.0 is aimed at the symbiosis of humans and robots, which allows combining the
creative abilities of people with the precision and productivity of machines.

Key words: Industry 5.0, Industry 4.0, robotics, Human-centricity, Cobots.

Irina Kolupaieva, Igor Nevliudov, Yurii Romashov, Ladszlo Vertesy

AUTOMATION SYSTEMS FOR EUROPEAN GREEN AND DIGITAL
TRANSITIONS

Annotation: The development of automation systems in the accordance with the energy and
resource efficiency criteria is discussed taking into account with the European green and digital
transitions. It is highlighted, that the improved mathematical modelling of the inherent processes
including resources consumptions, and the solving of related constrained optimisation problems
are required to achieve the resource efficiency for automation systems.

Key words: Automation system, mathematical modelling, resource e saving, optimisation, green
transition, digital transition.

Roman Maksym, Yurii Romashov

THE DIGITAL TWIN TO REPRESENT THE HEAT EXCHANGER AS
THE AUTOMATION OBJECT THROUGH THE PARAMETRIC
IDENTIFICATION

Annotation: This research is about the development of the digital twin envisaged to represent the
heat exchanger as the automation object. The digital twin is developed on the basis of the
simplified assumptions, that the heat transfer between the heater and coolant mediums inside the
heat exchanger is through the equivalent plane wall. The relations between the processes in the
heat exchanger and the mathematical model representing this heat exchanger as the automation
object are discussed.

Key words: Heat exchanger, digital twin, automation object, mathematical modelling, heat
conduction, parametric identification, initial boundary value problem.
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Cokonvyos A. O., Aepynin O. I

MEPCOHAJII3OBAHI 3D-MOJEJI JUIsI CTEPEOEHJOCKOIIIYHOI
XIPYPIIi MMA3YX HOCA: CUHEPTISI AIMTUBHUX TEXHOJIOTT TA
L{U®POBUX IHHOBALII Y PUHOJIOTTI

Anomauin: Y poOOTI [OCHDKEHO BUKOpuUCTaHHA 3D-mpykoBaHux Mopeneid Ta
CTEPEOEHIOCKOIIIT B Xipyprii HOCOBUX IMa3yX Ui MOKPAIIEHHs IepeIonepaniiHoro miaHyBaHHS,
HaBYAHHS Ta 3HWKEHHS pU3MKIB y mamieHTiB. [lepconanizoBani Mojeni, ctBopeni Ha ocHoBi KT-
TaHWUX, JIO3BOJSIIOTH  Xipypram  BIATBOPIOBaTM  CKJaJHI  aHATOMIYHI  CTPYKTYpH W
BiJIIPAal[bOBYBAaTH MAaHEBPM B KPUTHYHUX 30HAX. Y poOOTI TAaKOXK BHCBITICHO IE€PEBArH
AQIUTUBHUX TEXHOJIOT1M y KOHTEKCTI €KOHOMIYHOI €(EKTHBHOCTI, 3MEHIICHHS YCKJIaTHEHb Ta
T1JIBUIIIEHHS TOYHOCTI1 OTeparii.

Knrouoesi cnosa: 3D-npyk, iepcoHanizoBaHi MOJIEI, PUHOJIOTISI.

Coghis Xpycmanvosa

HAPPOBA TPAHCOOPMALISA CYYACHOI'O BHUPOBHMITBA B
YMOBAX BOEHHOI'O CTAHY

Anomauyia: B poOOTI 3aIIPONOHOBAHO MiAXIJ IIOJ0 BIPOBAPKEHHS HU(PPOBUX TEXHOJIOTIH IS
Tpanchopmarllii cydyacHOro BUPOOHHUIITBA B yMOBaxX BOEHHOTO cTaHy. [IpoBemneHO TriamOOKHit
OrJIsii Ta aHami3 MpobieM (QYHKIIOHYBaHHS BHUPOOHMYMX MIANPHUEMCTB y TPUPPOHTOBUX
TepuTOpisiX YKpaiHu. BusHaueHi TEXHONOrii, fKi JOLIJIBHO BUKOPUCTOBYBATH IJI YCHIIIHOT
nudposoi Tpanchopmartii BUPOOHUYMX M ITPUEMCTB 311 TT1IBUIIICHHS
KOHKYPEHTOCIIPOMOXHOCT1 Ta €KOHOMIYHOT'O 3pOCTaHHS.

Knrwowuoei cnosa: nudposa tpanchopmairis, BUpoOHUITBO, MUGPOBI TEXHOJIOTIi, I CTAJIOTrO
PO3BUTKY.

Maksym Kryvyi, Yurii Romashov

ENERGY EFFICIENCY CONTROLS FOR THE TRANSIENT MODES OF
THE ELECTRIC DRIVES WITH THE DIRECT CURRENT ELECTRIC
MOTORS

Annotation: In this research the energy efficiency controls are discussed for the automated
control of the transient models of the electric drives with the direct current electric motors. The
development of such energy efficiency controls is through the consideration of the related
problem of the optimal control theory, whose are reduced to the equivalent constrained
optimization problems. It is shown, that the implementation of the optimal controls allows to
decrease the energy consumption on the transient modes of the automation objects.

Key words: electric drive, direct current motor, transient mode, mathematical modelling, optimal
control, optimization problem, energy efficiency.
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Artem Maniakin, Yurii Romashov

UNIFORM APPROACHES FOR THE PARAMETRIC IDENTIFICATION
OF THE AUTOMATION OBJECTS TROUGH THE DIGITALISED DATA
OF THE MEASUREMENTS

Annotation: It is considered the uniform approaches for the parametric identification through the
digitalised data of the automation objects representing by the linear ordinary differential equation
having the different orders. Although, such identification procedure has no principal difficulties
but it has significant dependence on their order of the differential equation representing the
considered automation object. In this research it is shown that they just possible to have the
uniform approaches for the parametric identification not so depended on the order of the
differential equation representing the considered automation object.

Key words: Parametric identification, digitalised data, discretization, finite differences, least
squares, linear differential equation, mathematical modelling.

Vladyslav Momot, Yurii Romashov

DIGITALISATED MEASUREMENTS FOR PARAMETRIC
IDENTIFICATION TO ESTIMATE THE CURRENT TECHNICAL STATE
OF AUTOMATION OBJECTS

Annotation: This research is about the implementation of the digitalised measurements for
making the parametric identification to estimate the current technical state of automation object.
It is shown, that only the digitalised measurements allow to provide the estimations of the
current technical state of automation object through their parametric identification due to the
consideration of the transient modes associated with the derivatives of the controlled parameters.

Key words. Technical state, parametric identification, automation object, mathematical
modelling, measurements, analog to digital converter, time discretisation interval.

Vladyslav Onyshchenko, Yurii Romashov

IMPROVED PARAMETRIC IDENTIFICATION FOR THE LINEAR
AUTOMATION OBJECTS BASED ON THE DIGITALISED
MEASUREMENTS

Annotation: This research deals with the development of the procedures for the improved
parametric identification of the linear automation objects on the basis of the usage of the
digitalised data of the measurements. It is shown, that the usage of the digitalised measured data
requires the relevant procedures for the parametric identification of the automation object, and
such procedures must involve the regularization excluding the computations of the derivatives.

Key words: Digitalised signals, parametric identification, automation object, mathematical
modelling, finite differences, regularization, time discretisation interval.
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Camounenxo I 1O.

AHAJII3 METOAIB HPEJACTABJIEHHSA JUHAMIYHOI'O
CEPEJOBHMUIIIA MOBIJIBHUX POBOTIB

Annotation: VY 1iii craTTi pO3rSAAIOTBCS CydacHI METOAM MPEACTABICHHS JTHHAMIYHOTO
cepeIoBHINa ISl MOOUTEHUX POOOTIB. 30KpeMa, aHaI3yIOThCSI TaKi METOHM, SIK TPil-Opi€HTOBAaHI
X0, TOTOJIOTIYHI METOJM 3 BUKOPUCTAHHSAM jiarpaM BopoHoro Ta migxoau Ha OCHOBI
HaBYaHHA 3 NIAKPIIIEHHAM, 30KpeMa Q-HaBYaHHS.

Key words: MmoOibHI poOOTH, TUHAMIYHE CEPEIOBHIIE, TPiI-OPIEHTOBAHE CEPEAOBHIIIE.

Yepros K. A.

JOCJIIKEHHSI 3AJIEXKHOCTI TIAPAMETPIB 3D JPYKY HA
MIITHICTh JETAJIEA

Anomayia: Y 1ii poOoTi OyJ0 HArojomIeHO Ha BAXKIWBOCTI aHANI3Y MIIHOCTI JAeTalieH,
HaJpyKoBaHUX 3a jgornomorow TtexHosorii FDM 3D-npyky npu cTtBOpeHHI BHpoOiB. byno
MPOBEJICHO aHaJI3 3aJIEKHOCTI MIIHOCTI JeTajeil B 3aJIeKHOCTI BiJ] TaKuUX IapaMeTpiB SK
“KinpkicTe miHid cTinku’ Ta “IlinpHICTS 3aIOBHEHHS .

Knrwowuoei cnosa: 3D-npyx, FDM, CoPET

Anopiu Cnrocap, Coghis Xpycmanvosa

HOPIBHAJIBHUI AHAJI3 CHCTEM WMS TA WCS JUId
ONTUMI3ALIT CKJIAICBKIUX OMEPALI

Anomauin: CtarTs TPUCBSYCHA TIOPIBHSIHHIO CHCTEM YIIPABIIHHS CKJIQJACHKHUMHU MPOIECAMHU
(WMS) Tta xonBeepuumu JiHisiMu (WCS). AHami3yroTbCs OCHOBHI (PyHKIIl, BIIMIHHOCTI Ta
OCOOJIMBOCTI 3aCTOCYBAaHHS KOXXHOI CHCTEMH [JIsi ONTHUMI3allii JIOTICTUYHUX TMPOIIECIB.
Busznaueno cutyariii, y skux kpaie BukopuctoByBatt WMS a6o0 WCS, a Tako MOXKIIHUBICTB iX
KOMOIHOBAHOT'O 3aCTOCYBaHHSI.

Knrouoei cnosa. WMS, WCS, aBToMatu3zarlis CKiiaay, JOTiCTUKA, YIIPaBIiHHS.

Kamepuna Himeyw, Ceéimnana Maxcumosa
CUCTEMHU KOMII’'IOTEPHOTI' O 30PY. OI'JIA

Anomauis: B naniit poOOTI HABOAUTHCS OIJISAJ OCHOBHUX 3aBJaHb CHCTEM KOMIT FOTEPHOTO 30PY.
Po3rnsiHyTo npukiaay Takux cucteM. HaBOJSThCS HAWMONMIMPEHIIl 3aBaHHS TAKUX CHUCTEM, a
TakoXk iXHs Kiacudikaiis. Po3rnsHyTo Taki 3aBoaHHsS: po3Mi3HaBaHHsA 00pa3iB, OIliHKA MO3H,
BIJICTe)KEHHsI 00’ €KTIB, pPO3ITI3HABaHHS OOJIHY.

Knrwowuoei cnosa. Pobor, Komm roTrepHuii 3ip, po3mi3HaBaHHS, BIJICTE)KCHHS 00’ €KTIB, OIlIHKA
MTO3H.
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Bimaninu Temeps, Ceimnana Makcumosa

3ACTOCYBAHHSA YACTKOBO CHOC'I:EPE)KYBAHOi MAPKOBCI)KOiv MOJAEJIT
JJIA CUCTEMM IJEHTU®IKALII JIIOIUHHU B POBOYIHN 30HI
KOJIABOPATUBHOI'O POBOTA

Anomauyin: B poOOTI TPOBOOUTHCS aHAT3 MOXJIMBOCTI BHUKOPHUCTAaHHS  YacTKOBO
crioctepekyBaHoi MapkiBCbKOT Mojei Juisi peamizamii cucTeMu ineHTH(IKaIii JIOIUH B
pobouiii 30HI KOJabopaTMBHOTO poOora. JleTalmbHO pPO3IJISHYTO OCHOBHI TIepeBaru
BHKOPHUCTAHHSI JAHOT'O METOJIY JJIsl PIillIeHHS TIOCTABJICHOI 3a1a4i

Kniouosi cnosa. lanmyctpis 5.0, pobGor, MapkiBcbka MoOJeNb, KOJIA0OpPAaTHBHUI pPOOOT,
1aeHTUdIKaIis, po3Mi3HABAHHS

O. O. I'ypmosuui, B. M. bepe3nuii

BUKOPUCTAHHSA METOAY BUMIPIOBAHHA RSSI JJIA
ABTOMATHYHOI' O KOHTPOJIIO OYHKINIOHYBAHHA
PAJIIOTPAKTY IIPUCTPOIB 10T

Anomayia: B 1iii  OTOBIAI  JTOBEIEHO BAaXKIWBICTH KOHTPOJIIO SIKOCTI BUTOTOBJIEHHS
pamiorpakty 6e3apoToBux ceHcopiB [oT, HaBeIeHO MOPIBHAIBLHUN aHAJI3 METO/IIB BUPOOHHYOTO
KOHTPOJIIO Ta OOIPYHTOBAaHO BHOIp METOAY BUMIPIOBAHHS PIBHS CHUTHANly, IO MPHUHMAETHCS
(RSSI). PosrasHyTn nepeBaru Ta HEIOJIKH JIaHOTO METOJY MEPEeBIPKH Ta 3p00JIEHO BUCHOBOK
11010 HEOOXIMHMX IUISAXIB BIOCKOHAJIIEHHS.

Knrouoei cnosa: RSSI, 6e3apoToBuii inTepdeiic, yHKIIOHATLHUNA KOHTPOJb, PaIiIOTPAKT.

Ruslan Kulykovskyi, Nataliia Furmanova, Oleksandr Malyi

DIGITAL EDUCATION FOR SUSTAINABLE DEVELOPMENT: THE
ROLE OF EUROPEAN DIGITAL INNOVATION HUBS

Annotation: Digital education integrates modern technologies to enhance learning, making it
interactive and personalised, vital for today's digital transformation and Industry 4.0. It promotes
sustainable development by providing equitable access to quality education and reducing
environmental impact. Like the one in Zaporizhzhia Polytechnic, European Digital Innovation
Hubs support this transformation by fostering digital skills and innovation for the future
workforce.

Key words: Digital education, Learning process, Industry 4.0, Sustainable development,
European Digital Innovation Hubs (EDIH), Digital transformation

LaszIo Vértesy

DIGITAL CITIZENSHIP IN HUNGARY

Annotation: In the third decade of the 21st century, the most essential digitalization tool is
mobile technology, specifically the smartphone. Therefore, from the end of 2024, Hungary's
identification, administration, and signatures will also move to mobile. We are developing a
mobile application that is accessible to all Hungarian citizens. With the help of this central
mobile app, Hungarians will be able to handle their affairs more easily and quickly than ever
before. Through the app, they can verify their identity and settle payments to the state with a
single click.

Key words: smartphone, identification, mobile application
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