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Bupo6uuurso & Mexarponni Cucremu 2024: IIporpama VIII-oi Mixknaponnoi kondepentii,
XapkiB, 25-26 sxoBTHs 2024 p.: Te3m momoineit / [penxon. L.III. HeBmromoB (BiAMOBimanbHMIA
penakrop)].-XapkiB: [enexkTpoHHuii Apyk|, 2024. — 24 c.

[Iporpama VIll-0i Mixnapoanoi kon¢pepenuii «Bupobnuurso & Mexarponni Cucremu
2024y, mpucBsYeHAa Cy4YacCHUM TEHJACHIISIM PO3BUTKY TEXHOJOTIH Ta 3aco0iB BHUPOOHUITBA i
MEXaTPOHHHX CHCTEM, II€pPEeOBOMY JOCBiZy Ta BIPOBAUKCHHIO HOTO B Taly3sfX CHCTEM
MPOMHCIIOBOI ~ aBTOMAaTH3amii Ta  KepyBaHHA  BHUPOOHMIITBOM; CHCTEMHIH  iHXKEHepil;
CAD/CAM/CAE cucremax; MexaTpoHilli (eleKTpOo-MeXaHIYHUX CHUCTEMax, eJIEeKTPOHHUX 3aco0ax
cucreM kepyBaHHs, MexaHiYHUX CAD cucremax); poOOTOTEXHIIi Ta 3aco0ax IHTENEKTyasi3arii;
MEMS (cyyacHux Marepiajgax Ta TEXHOJIOTiAX BUTOTOBIeHHs MEMS) Ta KOMmoHeHTax i
TEXHOJIOTISIX aBTOMAaTH3allli BUAOOYTKY, MepepoOKH Ta TPAHCIIOPTYBAaHHS HA(PTH Ta rasy.

Penaxmiiina xozeris: 1.1, Hesmronos, B.B. €Bcees.

Manufacturing & Mechatronic Systems 2024: Program of VIII®' International Conference,
Kharkiv, October 25-26, 2024: Program of Conference / [Ed. 1.Sh. Nevlyudov (Chief Editor).] .-
Kharkiv: [Electronic version], 2024. — 24 p.

The Program of VIII* International Conference «Manufacturing & Mechatronic Systems»,
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.

© Kadgenpa koMI'tOTEpHO-IHTETPOBAHUX TEXHOJIOT1H,
aBTomaru3aiiii ta podororexHiku (KITAP), XHYPE,2024
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KOMITET KOH®EPEHIIII

MI’KHAPOJJHUH TPOTPAMHUHN KOMITET KOH®EPEHIIII

Irop IlakupoBu4
Hesionos

Oanexcanap IBanoBu4
DUITHIIEHKO

Mypaa AHBep orjimn

Omapos

Baanuciaas
B’siueciaBoBuY
€BceeB

Andrzej Chochowski

Pawel Obstawski

Cepriii boromoJios

MukoJsa BacnianoBuu
3amipennb

Muxaiijgo BacniaboBu4
JloOyp

€sren CepriiioBu4
Puixenko

rojoBa KOMITeTy KOH(EepeHIIii, TOKTOp TeXHIYHUX HayK, mpodecop,
3acHyKeHHH MOisid HAayKd 1 TeXHiIKH YKpainw, naypear [lepkaBHOI
npemii B raimy3i Haykd 1 TexHikM YKpainwm; jaypear [lep:kaBHOI
npemii YkpaiHu B raiy3i OcBiTH, 3aBiqyBad Kadeapu KOMITIOTEPHO-
IHTETpOBaHMX TEXHOJOrid, aBTOMaTH3amii Ta pPOOOTOTEXHIKK
(KITAP), XapKiBCHKOTO HaI[IOHAJILHOTO VHIBEPCHTETY
paaioeNneKTpoHIKY, YKpaiHa

3aCTYIHUK T'OJIOBH KOMITETY KOH(EepeHIlil, JOKTOp TEXHIYHUX HayK,
npodecop, naypear JlepxkaBHoi mpemii YKpaiHU B Taiy3l OCBITH,
nekaH (GakyiabTeTy ABTOMATHKHM 1 KOMI'IOTEPU30BAHUX TEXHOJOTIN
(AKT), XapKiBChKOIO HaI[lOHAJILHOTO YHIBEPCUTETY
pazioeNneKTpoHIKH, YKpaiHa.

JOKTOp TEXHIYHUX HayK, Hpodecop, 3acilyKeHUH [ifd HayKu
Azepbaiikancbkoi  PecriyOnmiku  mpopekTop 3 MIKHApOJIHOTO
CHIBPOOITHUITBA,  XapKIBCbKUHA  HAlIOHAIbHUNA  YHIBEPCHUTET
pafioeNneKTpoHIKY, YKpaiHa

cekpeTap, JOKTOp TEeXHIYHUX Hayk, mpodecop, mpodecop kadenpu
KOMITIOTEPHO-IHTETPOBAaHUX  TEXHOJIOTIH,  aBTOMaTH3amii  Ta
pPOOOTOTEXHIKH (KITAP), XapKiBCHKOTO HaIllOHAJILHOTO
YHIBEPCUTETY PaJIIOCICKTPOHIKH, YKpaiHa.

JOKTOp TEXHIYHMX HayK, mpodecop BapmiaBchkoro yHiBepCHTETY
cinsepkoro rocrogapersa (WULS - SGGW), Tonbmia

JOKTOp TEXHIYHUX HayK, mpodecop BapmaBchkoro yHIiBEpCHUTETY
cinsepkoro rocnogapera (WULS - SGGW), Ionbmia.

JEKTOP/MOIEHT,  JoKTOop  (dumocodii  (KOMI'OTEpHI  HAYKH),
JlocniaHuibka mIKoda KOMI'IOTepHUX Hayk, Komemx imxeHepii Ta
KOMITFOTEPHHX HayK, ABCTpajiiCbKUN HaIllOHAJLHUN YHIBEPCHUTET,
ABcTpais.

JOKTOp TEXHIYHUX HayK, Mpodecop, 3acihyKeHUH [idd HayKd 1
TeXHIKM YKpainu, naypeaT JlepkaBHoi mpemii YkpaiHu B ramysi
HAyKH 1 TexHikH, aupektop JepxaBHoro migmpuemcTBa HaykoBo-
JOCHITHOTO TEXHOJIOTTYHOr 0 IHCTUTYTY NMpHUIaAo0yyBaHHs, YKpaiHa

JOKTOp TEXHIYHUX HayK, IMpodecop, 3aciyXeHUH Misiu Hayku 1
TEXHIKM YKpaiHu, BIIMIHHUK HAapOJHOI OCBITM YKpaiHM, 3aBilyBau
Kagenpu CUCTeM aBTOMAaTH30BAHOrO MpoeKTyBaHHS HarioHaabHOro
yHiBepcUTeTy «JIbpBIBChKa MOJITEXHIKa», YKpaiHa.

kepiBHUK Biaauty aunaktuku [I1 «Decto», Ykpaina
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Kocenko

Bosoaumup
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Biraaii [Inaunosuu

JIncenko

HOpiii ®panueBuy
3iHbKOBCHKHH

Bosoaumup
MuTtpopanoBuy

CBuin

BiTaJaiii €Brenosuu
OBuapeHko

Jlapuca CepriiBHa
I'noda

AHaToJIi#
OnexkcanapoBuy4
AHJpyceBUY

JUPEKTOP TOB «HaykoBo-BHpOOHHNYOTO HiANPUEMCTBA
«YKPIHTEX»», Ykpaina.
KaHIMIAT  TEXHIYHMX  HAyK, JIOLEHT, JeKaH  (aKyJbTeTy

iHpOpMaLifHUX TEXHOJIOTI Ta ympaBiiHHS, A3zepOailKaHCHKHIA
Jiep>KaBHUN yHIBEPCUTET HAQTH 1 TPOMHCIOBOCTI, A3epOaiikaH.

KaH/AWUJaT TEeXHIYHUX HayK, JOICHT, 3aBiayBad Kadeapu yHpaBiIiHHSI
Ta CHCTEMHOI  imKeHepii, AsepOail/pkaHCbKMI  Jep)KaBHHUI
YHIBEpCUTET HAPTH i MPOMHUCIOBOCTI, A3epOaiiKaH.

JOKTOp  TEXHIYHUX Hayk, nmpodecop, mnpodecop Kkabeapu
ABTOMATHKH, €JIEKTPOHIKKM Ta TeJeKoMyHikamid, Haronanbanii
yHiBepcuter «IlonraBchka momitexHika imeHi FOpis Konnpatioka»
VYkpaina.

JOKTOp TEXHIYHUX HayK, Npodecop, 3acilyKeHUH [id4 HayKd 1
TEeXHIKM YKpaiHu, aupekrtop HaBdanbHO-HayKOBOrO 1HCTHUTYTY
€HEepreTHKU, AaBTOMAaTHKUW Ta eHeproz0epexxeHHs, HarionanbHMi
yHiBepcUTeT OilopecypciB 1 TNPUPOIAOKOPUCTYBaHHS  YKpaiHW,
VYkpaina.

JOKTOp TEXHIYHUX HayK, Mpodecop, 3acayKeHUll MpamiBHUK OCBITH
VYkpainu, 3aBigyBad Kadeapu aBTOMAaTHUKH Ta POOOTOTEXHIYHHX
cucteM iM. akan. [.I. Maprunenka, HarioHanbHUMII yHIBEpCHUTET
OlopecypciB 1 TPUPOJOKOPUCTYBAHHS YKpaiHHu, YKpaiHa.

JIOKTOp TEXHIYHUX Hayk, jaypear JlepkaBHoi mpemii Ykpainu B
raxy3i ocBith, mnpodecop Kadempu pagiOKOHCTPYIOBaHHS 1
BUPOOHUIITBA pazioamaparypu, Harmionanbuuii TeXHIYHUT
yHiBepcuTeT YKpaiHu «KUIBCHKHMI TOJITEXHIYHUH IHCTUTYT IMEHI
Irops Cikopcbkoro», Ykpaina.

JOKTOp TEXHIYHMX HayK, mnpodecop, 3aciayKeHUW Iisfd HAyKH 1
TeXHIKH YKpaiHu, mpodecop Kadeapd CHCTEM  YIPaBIiHHA
JiTaTbHUMU anapataMu, HarioHalbHUI aepOKOCMIYHUN YHIBEPCUTET
iMm. M. €. XXykoBchkoro "XapkiBCbKUH aBiallliHMA 1HCTUTYT',
Ykpaina.

JOKTOp TEXHIYHMX HayK, mpodecop, 3acTyNHUK ITUPEKTopa 3
HayKoBOi poboTtu [lepkaBHoro mignpuemctBa «HaykoBo-mocmiaHui
TEXHOJIOTTYHHUM IHCTUTYT NpUIa00yayBaHH», YKpaiHa.

JIOKTOp TEXHIYHMX Hayk, npodecop, yaypear [lepxaBHOi npemiei
KabGinery MinicTpiB Ykpainu, 3aBigyBau kadeapu iHpopmalliiHo-
KOMYHIKaIlifHUX MepexX, [HCTUTYT TeleKOMyHIKaliiHUX CHCTEM
HamionanbHOro TeXHIYHOTO YHiBepcuTeTy YkpaiHu «KuiBchbkuit
HOJITeXHIYHUH 1HCTUTYT iMeH1 Iropst Cikopcbkoroy», Ykpaina.

JOKTOp TEXHIYHUX HayK, Hpodecop, HadaibHUK KpuBOpi3bKOro
Kousie/pKy HarioHanbHOro aBianiiHOro yHiBepcHTeTY, YKpaiHa.


https://uk.wikipedia.org/wiki/%D0%97%D0%B0%D1%81%D0%BB%D1%83%D0%B6%D0%B5%D0%BD%D0%B8%D0%B9_%D0%B4%D1%96%D1%8F%D1%87_%D0%BD%D0%B0%D1%83%D0%BA%D0%B8_%D1%96_%D1%82%D0%B5%D1%85%D0%BD%D1%96%D0%BA%D0%B8_%D0%A3%D0%BA%D1%80%D0%B0%D1%97%D0%BD%D0%B8
https://uk.wikipedia.org/wiki/%D0%97%D0%B0%D1%81%D0%BB%D1%83%D0%B6%D0%B5%D0%BD%D0%B8%D0%B9_%D0%B4%D1%96%D1%8F%D1%87_%D0%BD%D0%B0%D1%83%D0%BA%D0%B8_%D1%96_%D1%82%D0%B5%D1%85%D0%BD%D1%96%D0%BA%D0%B8_%D0%A3%D0%BA%D1%80%D0%B0%D1%97%D0%BD%D0%B8
https://uk.wikipedia.org/wiki/%D0%97%D0%B0%D1%81%D0%BB%D1%83%D0%B6%D0%B5%D0%BD%D0%B8%D0%B9_%D0%BF%D1%80%D0%B0%D1%86%D1%96%D0%B2%D0%BD%D0%B8%D0%BA_%D0%BE%D1%81%D0%B2%D1%96%D1%82%D0%B8_%D0%A3%D0%BA%D1%80%D0%B0%D1%97%D0%BD%D0%B8
https://uk.wikipedia.org/wiki/%D0%97%D0%B0%D1%81%D0%BB%D1%83%D0%B6%D0%B5%D0%BD%D0%B8%D0%B9_%D0%BF%D1%80%D0%B0%D1%86%D1%96%D0%B2%D0%BD%D0%B8%D0%BA_%D0%BE%D1%81%D0%B2%D1%96%D1%82%D0%B8_%D0%A3%D0%BA%D1%80%D0%B0%D1%97%D0%BD%D0%B8
https://education.khai.edu/department/301
https://education.khai.edu/department/301
https://education.khai.edu/department/301
https://education.khai.edu/department/301
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KaHIMJAT TEXHIYHUX HAyK, AUpeKTop Jlep»aBHOro migpueMTBa
«IliBneHHMI JepKaBHUM  MPOEKTHO-KOHCTPYKTOPCHKHN 1HCTUTYT
aBialliifHOT MPOMHUCIOBOCTI», YKpaiHa.

rerepanbauil MeHekep Titan Machinery Limited, Llotnanmis.
reHepanbHU MeHepkep Titan Machinery Limited, Kuraii.

KaHJAWJAaT TEXHIYHUX HAyK, Npodecop, 3aciIyXeHUH aisd HAyKH 1
TEXHIKH  YKpaiHmy, nepmmid  mpopekrop  HarionansHOTO
yHiBepcHuTeTy «JIpBIBChbKaA MOJITEXHIKa», YKpaiHa

JOKTOp TEXHIYHMX HayK, npodecop, B.0. 3aBiayBaua Kaderpu
KOHCTPYKLIi MOBITPSHUX CYJI€H, aBlaJBUTYHIB Ta MiATPUMAaHHS
a0THOI mpuaatHocTi, JIkoTHa akamemis HAY, m.KponuBHUIBKHIA,
VYkpaina.

JOKTOp  TEeXHIYHMX HaykK, mpodecop, 3aBigyBau Kadeapu
€JIEKTPOHHHX 3ac001B Ta 1H(QOPMaILIfHO-KOMII FOTEPHUX TEXHOJOT1H,
Opecbkuil HalllOHATBHUM MMONITEXHIYHUN YHIBEPCUTET, YKpaiHa

KaHJUJAT TEXHIYHUX HaAyK, JOIEHT Kadeapu aBTOMATHKA Ta
poboToTexHIUHUX cucTeM iM. akaj. [.I. Maptunenka, HarionansHuit
yHiBepcUTeT OlopecypciB 1 TNPUPOIAOKOPUCTYBaHHSA  YKpaiHu,
VYkpaina.

OPTAHIBALINHUN KOMITET KOH®EPEHIIII
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Cepriii [1aBioBu4
HosoceJioB

€Bren AnaroJiiioBuy
PazymoB-®pusok

Haragia IlaBaiBua

JleMcbKka

3aCTYIHHK TOJIOBM KOH(EpEeHINi 3 OpraHi3alliiHUX MHUTaHb, JTOKTOP
TEXHIYHUX HayK, Mpodecop KOMIT'IOTEPHO-IHTEIPOBAHUX TEXHOJIOT1H,
aBromatm3airii Ta  pobortorexuiku  (KITAP), XapkiBcbkuii
HaIllOHAJBHUN YHIBEPCUTET PaJIlOCICKTPOHIKH, YKpaiHa.

KaHIWIaT  TEXHIYHUX  HayK, JOLEHT, mpodecop Kadempu
KOMITFOTEPHO-IHTETPOBAaHUX  TEXHOJOTI,  aBTOMaru3amii  Ta
po6ororexniku (KITAP), XapkiBcbKuii HaliOHAIbHHI YHIBEPCHUTET
pamioeNeKTpoHIKH, YKpaiHa.

KaHJUJAT TEXHIYHUX HAyK, JIOIICHT, IOLCHT Kadeapu KOMI'IOTepHO-
IHTErpOBaHMX TEXHOJOTIH, aBTOMAaTH3allii Ta POOOTOTEXHIKH
(KITAP), XapKiBCbKHI HalllOHATBHUHN YHIBEpPCUTET
pasiioeNIeKTPOHIKH, YKpaiHa.

KaHIU/aT TEXHIYHUX HAyK, JOLUEHT, JIOLEHT Kadeapu KOMIIIOTEpPHO-
IHTErpOBaHMX TEXHOJOrIH, aBTOMAarM3allii Ta POOOTOTEXHIKH
(KITAP), XapKiBCbKH HalllOHAJIbHUH YHIBEpCHUTET
paJioeneKTpOHIKH, YKpaiHa.


https://uk.wikipedia.org/wiki/%D0%97%D0%B0%D1%81%D0%BB%D1%83%D0%B6%D0%B5%D0%BD%D0%B8%D0%B9_%D0%B4%D1%96%D1%8F%D1%87_%D0%BD%D0%B0%D1%83%D0%BA%D0%B8_%D1%96_%D1%82%D0%B5%D1%85%D0%BD%D1%96%D0%BA%D0%B8_%D0%A3%D0%BA%D1%80%D0%B0%D1%97%D0%BD%D0%B8
https://uk.wikipedia.org/wiki/%D0%97%D0%B0%D1%81%D0%BB%D1%83%D0%B6%D0%B5%D0%BD%D0%B8%D0%B9_%D0%B4%D1%96%D1%8F%D1%87_%D0%BD%D0%B0%D1%83%D0%BA%D0%B8_%D1%96_%D1%82%D0%B5%D1%85%D0%BD%D1%96%D0%BA%D0%B8_%D0%A3%D0%BA%D1%80%D0%B0%D1%97%D0%BD%D0%B8
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PeecTpaliist YUACHUKIB ...oovvvnvreeniieeeeeeineannnanns 8.00 —10.00
VYpouucte Biakputts KoHpepeniii M&MS 2024 ...... 10.00 - 10.15
[TeHAPHE BACITAHHS .\ vvvvveeenteeeeeeeeeeneeenneenn 10.15-12.00
KaBa-0peiiK ....oovviiiiiiiii e 12.00 - 12.30
BiaKpHUTTS CECIMHOTO 3aCIHAHHS ..t eneeeenieanaennnn, 12.30 - 12.45
CeCIMHE 3ACITAHHS . ..uvventeenteaneeeneienieeaieeeeanaenns 12.45 -14.00
JTAHY .o 14.00 — 15.00
CEeCIIHE BACITAHHS ... neeennee e e et 15.00 - 17.00
KaBa-0peiiK .....ocvvviiiiiiiii e 17.00-17.30

26 :xoBTHs 2024
[TeHAPHE BACITAHHS «..vveeeveeeeeeireeeiaeeaaeeannannn 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 konpepeniii M&MS 2024......... 15.00 — 15.30
KaBa-0peiiK .....ccovviiiiiiii i 15.30 — 16.00



IIJIEHAPHE 3ACIJAHHA

Cepeiii Bonooumuposuu /lemuenko

«OCHOBHI ~HampsIMKM ~ JIIsUIbHOCTI  Ta  po3poOku  kommanii TOB  "HBII
"YKPIHTEX"»

Bnaoucnae B’auecnasosuu €gceee

«BEAM robot»

JImumpo Banepiiioeuu I'ypin

«Models and Methods of Dynamic Description of the Environment of a
Collaborative Robot for Cyber-Physical Production Systems»

Poman Bonooumupoeuu Apmiox

«Mogeni mpoueciB JOTICTUYHOTO YOPABIIHHS 3aKyHiBISIMU ~ BHUPOOHHUYOTO
HiAIPUEMCTBAY
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CEKIIMHI JOMOBIII
Svitlana Alyokhina

System Approach to the Positive Energy District Analysis

Abstract: Positive Energy Districts (PEDs) are a crucial solution for achieving urban
sustainability by ensuring that districts generate more energy than they consume. This paper
presents a system approach to analyzing PEDs, focusing on the integration of digitalization, data
modeling, and stakeholder collaboration. The study explores whether PEDs should be considered
as objects or systems, and how this distinction impacts energy management and stakeholder
engagement. A system approach considers the dynamic interactions between buildings, energy
systems, and users, enabling optimized energy balance at the district level. The methodology
emphasizes the integration of data, simulation, and real-time energy management, supported by
collaboration between municipal authorities, energy experts, and residents. The approach was
implemented in the "SIMPLY Positive" project, analyzing PEDs across Europe and offering
strategies for overcoming technical, economic, and regulatory challenges.

Keywords: Positive Energy District, system, object, attribute, digitalization.

Dmytro Gurin

Po3po0ka aMHAMIYHOrO TIPeACTABJICHHSI NapaMeTpiB Mojaedi omucy
HABKOJIMIIIHBOIO Cepel0BUINA KOJI000PATUBHOIO podoTa

Anomauia: Y naHiii poOOTI AOCHIKY€EThCS MUTAHHS PO3BUTKY JWHAMIYHOIO IMPEACTaBICHHS
nmapaMeTpiB MOJelNli, sSKa OINWCY€ HABKOJHIIHE CEPENOBHINE KOJIOOOPATUBHOTO pOoOOTa.
Po3rnsHyTi MeTOMM Ta TEXHIKM CIIPSMOBaHI Ha CTBOPEHHS CHUCTEM, IO 3a0e3MedyroTh podoTam
3aTHICTh QJIaNTYyBAaTHCS J0 3MiH y pEaIbHOMY 4Yaci, ONTUMI3YIOUYH iX B3a€EMOJIII0 3 OTOUYEHHSIM
Ta MiIBUIYIOYH 3arajbHy MPOAYKTHBHICTh POOOTOTEXHIYHUX CHUCTEM.

Knrowuoei cnoea: Innyctpis 5.0, KomaboparuHi poboTtu, J[nHaMmiuHe cepeaoBUIe MOOLIHHOTO
po6ota, Cencopu.

Andrii Lvov, Svetlana Sotnik
Analysis of electronic locks existing systems

Anotation: The aim of this work is to develop locking device control system that includes
personalization function. Such solution is especially relevant for managers who want to
conveniently control attendance of workspaces or restricted areas. Owners of warehouses,
archives, laboratories, or ordinary offices often need information about who visits these premises
and when, but do not always have ability to obtain such data promptly. The proposed system not
only provides this opportunity, but also ensures convenient control through use of modern
technologies. This project has created system that, although it has analogues on market, is easy
to use and affordable. The study focused on introduction of personalization technology and
replacement of traditional keys to open doors using radio frequency identification (RFID), which
is already widely used in modern world.

Key words: Radio Frequency IDentification, door lock, optimizing, information
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Artem Hubar

Automation of Power Grid Element Management to Enhance Energy
Efficiency

Abstract: This paper discusses innovative solutions in the automation of power grid management
aimed at increasing energy efficiency in Ukraine, particularly in the context of energy shortages
caused by the war. Specific technologies and their impact on energy security are proposed.

Keywords: automation, energy efficiency, power grids, Smart Grid, energy security.

Apmem bponnixos, Cmeyenxo Kamepuna

ABTOHOMHHMI poGoTr Ha Raspberry Pi 3 anamizom 00aum4 Ta emouiii B
peajJibHOMY 4aci

Anomauia: Y pobomi npedcmaeneno piuienHs Ol CmMEOpeHHs poboma Ha 6a3i niampopmu
Raspberry Pi, skuil 30amen uzHavyamu eMOYiUHUL CMAaH J0OUHU Ma 6I0CmMansb 00 ii 0oauyys 6
peanvrHomy uaci. Cucmema 6uKOpucmosye mexnonoeii komn'romepunoco 3opy OpenCV ons
susigeHHs ooauy i Mmooy DeepFace ons ananizy emoyiu. Taxkodc onucano memoo 0OYUCIeHHS
giocmani 00 MOOUHU HA OCHOBI po3Mipy 0OuvYs 8 kaopi. Pobom aoanmye cor noeedinky Ha
OCHOBI BUABIEHUX eMOYill | 8i0CmaHi 00 KOpUCmysaud, wo pooumsv 1020 KOPUCHUM Y DIZHUX
cghepax, makux sk cepsichi pobomu, 6e3niIOMHI MPAHCNOPMHI 3AcOOU MaA MEOUYHT NOMIYHUKU.

Knrwowuoei cnosa: Komn'tomepnuii 3ip, Raspberry Pi, eusenenns oonuu, ananiz emoyiti, OpenCV,
DeepFace, pobomomexmuika, enubunHe HABYAHMA, IHMEPAKMUBHA 63AEMOOIs, BUZHAYEHHS
giocmati

Artem Tverdokhlib, Svetlana Sotnik
Intelligent tools for optimizing information and search engines

Abstract: The study highlights transformational impact of intelligent technologies on functioning
of IPS. The focus is on integration of artificial intelligence, machine learning and natural
language processing, which are revolutionizing the processes of understanding user queries and
providing relevant results. The paper analyzes benefits of implementing these technologies,
including improved search accuracy, personalized user experience, and system adaptability.
Particular attention is paid to semantic search as advanced area of IRS development. The study is
not limited to theoretical aspects, but provides specific examples of intelligent tools use in
leading search engines. A critical analysis of challenges and limitations of these technologies
provides balanced view of their potential. Visual elements of work contribute to better
understanding of complex concepts. Overall, study emphasizes key role of intelligent tools in
improving IRS and their potential impact on various sectors, from scientific research to everyday
access to information.

Key words: intelligent tools, artificial intelligence, optimizing, information, information retrieval
systems.
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Igor Zarubin, Svetlana Sotnik

Basic principles of building aerial robots

Anotation: The study covers key principles of building aerial robots, including those related to
construction, aerodynamics, navigation and data acquisition systems. The focus is on integration
of modern technologies, such as sensors, GPS modules, and specialized software, which ensure
efficient task performance in challenging environments. The paper analyzes benefits of
implementing intelligent control systems, including algorithms for automatic route planning,
flight correction, and obstacle detection. Particular attention is paid to the aerodynamic design of
the body and choice of materials that ensure lightness, durability, and resistance to external
factors such as wind, rain, and high temperatures. The study offers practical examples of
implementation of design principles on example of modern agricultural aerial robots used for
monitoring and data collection. A critical analysis of design and operational challenges provides
deep understanding of potential of these technologies. Visual elements of work contribute to
better understanding of complex technical solutions.

Key words: aerial work, design, aerodynamics, navigation, sensors, data collection.

Pavlo Sukhno, Svetlana Sotnik

Critical review of GSM network structure

Anotation: In world where technology is changing at speed of light, GSM remains unchanging
foundation of mobile communications. The study dives into heart of system, revealing its
“anatomy and physiology”. Each component of GSM, from Mobile Station to Operation Support
System, is studied in detail, showing how coordinated work of all parts allows billions of people
to communicate over distance. This work not only reveals mechanisms of GSM, but also looks
boldly into future. It outlines problems that this technology faces in whirlwind of modern
innovation and proposes solutions for its adaptation. The study lifts veil on challenges facing
GSM in world of 5G and 10T and inspires us to find ways to harmoniously coexist past and
future in telecommunications. This review is compass for those who want to understand how to
keep legacy systems relevant in world that is constantly moving forward. The paper suggests that
we think about how we can modernize time-tested technology without losing its reliability and
versatility.

Key words: GSM, network architecture, advantages, limitations, challenges, modernization.

Oleksii Shevchenko, Nataliia Furmanova, Vadim Yakovenko, Yaroslav Lukash

Assessment of the quality of brushless DC motors

Abstract: The article deals with the development and implementation of a quality system for
brushless DC motors. A stand for testing, monitoring and evaluation of motor parameters is
described, as well as the software architecture for the quality system. The results of the research
will help improve the quality and reliability of modern electrical systems

Keywords: brushless direct current motors; quality system; reliability; testing
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Artem Zhulai, Nataliia Furmanova

System for monitoring and alerting in a coal mine

Abstract: The study aims to develop a system for monitoring and alerting safety in a coal mine
based on the Internet of Things, with indicators displayed on the screen for observation.

Keywords: Monitoring of data; safety; coal mine; emergencies; radio communication; methane;
gas; sensor

Cuisxcana Buuyoscanina, Onexcandp Manuti

Orasigi moA0 BHKOPHUCTAHHS PajioaMaTopamM pafio4acTOTHOIO CIEKTPY B
Ykpaini

Anomauyin: B naHoMy Marepiajli HaBEAECHO OIVIAJ IIOAO KOPUCTYBaHHS paaiodacTOTHUM
CHEKTpoM B YKpaiHi Ta kpainax €C.

Knirouosi cnosa: CEPT, pagioamaTop, CMyTH 4acTOT, aMaTOPChKi paioCTaHIIIi.

Boponos /lenuc, Cezonosa Ipuna

Po3poOka meTony BU3HAYeHHS MIBUAKOCTI mepeMilieHHsi 00'€KTIB HA OCHOBI
aHaIi3y 300paKeHb

Anomauyisn: B nanoMmy marepiani HaBeJIeHO NMPUKIAJ BUKOpucTaHHs Oi0miorekn OpenCV mus
PO3pO0OKH METOTy aHaTi3y 300paKeHb.

Knrwowuoei cnosa: OpenCV, Anroputm, iHTETpaltis.

Oleh Hurtovyi

Features of Functional Testing for Low-Power Consumption Devices with
Built-In Batteries

Abstract: This paper analyses the specific features of low power consumption 10T devices with
an built-in power cell in relation to ensuring a guaranteed service life. It also considers the actual
issues of the need for automated functional control of the consumption of such devices during
acceptance testing by the manufacturer.

Keywords: low-power consumption devices, microcurrent, leakage current, battery-powered,
functional testing.

Bapeapa Kapmawoea, Apmem bponnikoe

Poib  eKcmepTHUX CHCTEM Ta TO0JOCOBOI0 KEPYBAHHA B CYYaCHOMY
BHPOOHUIITBI

Anomauia: B naniii ctarti Oyno pO3IISHYTO BIUIMB EKCIIEPTHUX CHUCTEM Ta TOJIOCOBOIO
KEepyBaHHS B Cy4acHOMY BHMpOOHMITBI, a camMe B MNpuianoOyayBaHHi. IIpoanamizoBaHo ix
BIIPOBA/KEHHS JJIsl MiJBUIIEHHS €()EeKTUBHOCTI, 3HM)KEHHS KIIbKOCTI JIIOJICBKUX MOMMIIOK Ta
0e31eKku BUpOOHUIITBA.

Knwouoei cnoea: exciepTHi cucTeMH, IpUiIao0yayBaHHs, F0JI0COBE KEPYBaHHS
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Anmown llanvkos

InHoBaniMHMi miaXix a0 Bizyasisaunii: po3po0ka aBTOMATH30BAHOI0 MOAYJISI
1Jis 300py, 00poOKHU Ta 30epesKeHHs MOTOYHMX JTaHHUX

Anomauin: Jlana poGoTa IpOMOHY€e HOBHIA MiXiJ A0 PO3POOKH aBTOMATH30BAHOTO MOJYJIS JUIst
edeKTUBHOTO 300py, OOpPOOKHU Ta 30epekeHHS MOTOYHUX JAHHUX 3 METOK CTBOPEHHS 3PYyYHOTO
IHCTpYMEHTY JUIsl iX Bisyaumizamii. 3acToCyBaHHs iHHOBALiMHUX TEXHOJIOTIH Ta METO/IB aHATI3y
JI03BOJISIE BHPIIIATH MPOOJIEMH, TOB'S3aHI 3 HEOMHOPIMHICTIO Ta OOCATOM JaHHUX, MIO0
00pOOISIOTHCA, Ta HAZa€ 3pYUHUH 1HTEpdeiic 1 eheKTUBHOT B3aeMOIii KOpUCTyBaya.

Knrwouoei cnoea:. aBTOMaTU30BaHUW MOIyNb, 30ip JaHWUX, OO0poOKa MaHMX, Bi3yami3arlis,
IHHOBAIIII.

Onee llocawrxos, Onexcandp L{umban

AHaMI3 iCHYWYHX MeTOAIB NMiATPMMKHM NPUIHATTH pilleHb Y BiagajdeHOMY
ylpaBJliHHI BUPOOHUITBOM

Anomauia: JIocniIpKeHHS NPUCBAYEHO aHaNI3y CYYaCHHUX METOJIB MIATPUMKU NPUNHHATTS
pillieHb Yy BIJJIaJICHOMY YIIpaBiIiHHI BUPOOHHULITBOM. PO3risiHYyTO €KCHEepTHI CUCTEMH, METOIU
aHaI3y JaHUX, IMITaIliifHe MOJETIOBaHHS, CUCTEMH Ha OCHOBI HEYITKOI JIOT1KH Ta MITYYHOTO
iHTeNneKkTy. Bwu3HaueHo mepeBarm Ta OOMEXEHHS KOXHOro miaxomy. OOrpyHTOBaHO
e(EeKTUBHICTh TIOPUAHMX CHUCTEM, LI0 MOETHYIOTH Pi3HI MeToAu. OKpeclieHO MepCreKTHBU
PO3BUTKY CHUCTEM MIATPUMKHU HNPUUHATTA PIlIEHb y KOHTEKCTI IM@poBizaiii BUPOOHMLITBA Ta
Iaayctpii 4.0.

Knrwouoei cnosa:. BinnaneHe yNpaBIiHHSI BUPOOHUIITBOM, CHUCTEMH IMATPUMKH TPUHHSITTS
pillieHb, MTYYHUH 1HTEIEKT, BEJIUKI J1aHi, IMITalllifHE MOJICITIOBAHHS, HEUITKA JIOTiKa, EKCIIePTHI
CUCTEMHU, T1OpUIHI CUCTEMH.

Onexciu @apagonos, Hamaniss @ypmanosa, Onexcanop Manuii

Po3po0sieHHsI TeXHOJIOTII MapajieJIbHOT0 KepPyBaHHS 3a  J0NOMOIOI0
BeOiHTepgeiicy MoOLILHIM poOoTOM mig KepyBaHHsM ROS

Annomauin: Y cydacHOMY CBiTI aBTOHOMHI POOOTH BiJlIrParOTh BAXKIIMBY POJIb Y PI3HUX cepax
JUSTTBHOCTI, BiJl TPOMHUCIOBOCTI 10 MoOyTy. OJHi€0 3 KIIOYOBUX TEXHOJOTIH I KepyBaHHS
TakuMu pobotamu € Robot Operating System (ROS), sxa 3abe3nedye TrHYYKICTh Ta
MacmTaboOBaHICTh cHCTeM KepyBaHHS. OjHaK BHHHMKAE HEOOXITHICTH Yy pO3pOOIEHHI
e(EeKTUBHUX METOMIB MapaliebHOr0 KepyBaHHA pPOOOTaMHU 3a JOMOMOror BeOiHTepQeiciB,
0COONMMBO NJIs1 MIHIATIOPHUX POOOTIB 3 OOMEXKEHHMU MOKIMBOCTAMHU iHTepHET-Tpadiky. Ls
CTaTTsl TPUCBSYCHA PO3POOJICHHIO TEXHOJIOTII MapalieIbHOTO KepyBaHHS MOOUIBHUM pOOOTOM
nig kepyBanHaM ROS 3a gonmomororo BeGiHTepdeiicy. Po3risiHyTi OCHOBHI aclieKTH CTBOPEHHS
CHCTEMHU KEepYyBaHHS, BKIIIOYHO 3 HAIANITYBaHHSIM 3B 53Ky, OOpOOKOI JaHUX 3 JIaTUYMKIB Ta
inTerpaniero 3 ROS2. OcobnuBa yBara npuiiseTscsi BUKOpUCTanHio TexHomorii WebSocket mms
3a0e3MeyYeHHs] pealbHOr0 Yacy OHOBIEHHS JaHUX Ta B3aeMOIl MK poOOTOM 1 MaHEeITo
KepyBaHHS.

Knwuoei cnosa: WebSocket, eebinmepgheiic, ROS, pobomomexmuika, ynpaéninusa, nameis
Kepy8aHHs, 00pobKa 0aHux
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Jmumpo Maxcumos, [Imumpo Hiximin

Buau 3BaproBaHHs ISl BEPCTATY TOYKOBOIO0 3BaproBanud 3 UITY

Anomauyia: y naHiii poOOTI JOCTIDKYIOTHCS PI3HOBHIW BUJIB 3BapIOBAaHHS I BepcTara Jiis
TOYKOBOTO 3BaproBaHHs. [0 103BoJise BU3HAYMTH HAWKpaIIuid METOJ| HAIiBIPOMUCIOBOTO
3BaproBaHHs B Bepcrarti 3 UITY.

Knwuoei cnoea. HamiBaBTOMaTHYHE 3BapIOBaHHS CEpe]] 3aXHCHUX Ta3iB, HAINIBaBTOMATHYHE
3BapIOBaHHS Cepell IHePTHHX Ta3iB, pydHE IyroBe 3BapIOBAaHHS EJIEKTPOIOM, IO IUIABUTHCH,
pYYHE 3BapIOBaHHS cepell 3aXUCHUX Ta3iB.

JImumpo Anywxesuuy, Jleonio leanos, Izop Tonxkynog

3acTocyBaHHsI MeTOIB BepOAIBLHOI0 aHAJI3y B iHTEJEKTYaJbHUX CHCTEMAax
ylnpasJaiHHA y cepi ryMaHITAPHOr0 pO3MiHyBaHHS
Anomauyin: Y  [0MOBiAI  PO3TISAAIOTHCS IHTEJNEeKTyalbHl  CHCTEM  YIpaBJIIHHA

poOOTOTEXHIYHUMU 3aco0aMu y chepl T'yMaHITApHOTO PO3MIHYBAHHS 13 3aCTOCYBAHHSIM METO/IIB
BEepOATLHOTO aHAJI3Y.

Knrouoei cnosa: rymaniTapHe po3MiHyBaHHs, pOOOTOTEXHIUHI 3KOMILIEKCH, BepOaIbHUI aHai3,
CUCTEMH YIPaBJIIHHS.

Januno AHcup

Bubip MmareMaTuyHoi MojaeJi sl YNPABJiHHA SIKICTI0O MPOAYKUIii B yMOBax
0e3nmepepBHOro BUPOOHMIITBA

Anomayia: B pgaHoMy Marepiaji poO3TISIAEThCsl BHOIp MaTeMaTHYHOT MOJAENI YIpaBIiHHS
SIKICTIO TIPOJTYKITIT JJIS TIOIAIBIIIOr0 BUKOPUCTAHHSA 1i, 800 CTBOPEHHS Ha 1l OCHOBI CBO€I MO,
B YMOBax 0e3MepepBHOr0 BUPOOHHUIITBA.

Knrwouoei cnoea. wmateMaTW4yHI MOJENI, YNPaBIiHHS SKICTIO MPOAYKIi, Oe3nepepBHE
BUPOOHUIITBO.

Jmumpo Hpunvos

BukopucTtaHHsi ejleMEHTIB IITYYHOIO IHTeJEKTY /J BHPilIeHHs 3aaa4
MO/IeJIIOBAHHSA THHAMIYHMX NMPOLIECIB

Anomayia. Y cTaTTi JAOCHIPKEHO NHUTAHHS WIOJ0 BUKOPUCTAHHS €JEMEHTIB ILUTYYHOIO
IHTENeKTy Ui BUPILIEHHS 3a7ay MOJEIIOBAaHHS IUHAMIYHMX mpoueciB.Chia 3a3HaYuTH, IO
BukopucTaHHa enemeHTiB LIl s BupimeHHS 3amad MOJENIOBAHHA JWHAMIYHHUX IPOLECIB
nependavae 3aCTOCYBaHHS PI3HUX METO/IB BUSBJICHHS Ta aHaJi3y 3MiH y cuctemi abo arenti LI
3 muHOM 4yacy. Croau BXOISTh Takl acleKTH, SIK €BOJIIOLIS CTaHy CHUCTEMH, 3MiHA BXIIHHUX
JaHUX, aJanTalis A0 HOBUX YMOB, HaBYaHHS Ta PO3BUTOK HAaBMUYOK.BHKOpHCTAaHHS eleMEHTIB
HITYYHOTO IHTEJEKTY JUIs BUPILICHHS 3a/ad MOJENIOBAHHS JAWHAMIYHUX MPOLECIB JO3BOJISE
BHUBYATH Ta aHaJi3yBaTH MOBEAIHKY CHCTEM Ta areHTIB Yy MIHJIMBHX YMOBAaX, PO3pOOJISATH OUIbII
e(peKTUBHI cTpaTerii MpUUHATTS pillieHb Ta MOKPAIyBaTH 3arajbHy MPOJTYyKTUBHICTh CHCTEMH.

Knwuoei cnoea: MosientoBaHHs, IITYYHUN THTETIEKT, JUHAMIYHI ITPOLIECH.
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lanna Camoiinenxo

JlociiazKkeHHS MeTOAIB ONUCY AUHAMIKM T'YMaHOIAHOT0 podoTa

Anomauin: MPOBEICHO aHANI3 METOIB ONMUCY JAWHAMIKM T'yMaHOigHOTro poOorta. Po3risHyTO
meto Hetorona-Eiinepa, meron Jlarpamka i piBastaasa ['aminsrona,meton /I’ Anambepa, meton
KIiHLIEBUX €JIEMEHTIB Ta piBHAHHSA JeHaaBiTa-XapTeHOepra Ta ix 0coOIUBOCTI.

Kniouosi cnosa: nipaBuina, MixHapoana koHpepertis, M&MS 2024. nuHaMika TyMaHOiIHOTO
pobora, meron Hetorona-Eiinepa, merox Jlarpamxka.

Anopiu Cnrocap, Coghis Xpycmanvosa

Metoau Ta aaroputmu Jokandizaunii RFID-miTtok: cywacni miaxoam Ta
nepcrneKTuBH

Anomauin: RFID e TexHonoriero aBTOMaTH4HOI 1eHTU(IKaLi, 110 03BOJISIE BIACTEKYBaTH
o0'ektn Ta moned. Y poOOTI aHami3yrThecsl cydacHi meroau Jjokanizauii RFID-mitok y
CKJIaJIHUX YMOBax HPUMILIEHb, KIAaCHU(PIKYIOTbCS MIAXOAU JI0 TMO3MIIOHYBaHHS, a TaKOX
PO3IIIAIat0ThCS MaOYTHI TEHACHIIIT Y PO3BUTKY TEXHOJIOTI 3 ypaxXyBaHHIM 0OMeXeHb MITOK Ta
CKJIQJIHOIIIIB CEPEIOBHUIIIA.

Knrouoei cnosa: panioyacToTHa i1eHTA]IKALS, JIOKATI3aIlis, MITKa, CUTHAI.

Bacune Ty3,Bonooumup Yymarxos, Onexcandp @urunenxo, Oxcana Cuuosa

HocaigxeHHsT  OUCHEPCIHHUX  XAPAKTEPHUCTHK  MIKPOCTPYKTYPOBAaHOIO
ONITHYHOI0 BOJIOKHA B YMOBax Jedopmanii

Anomauyia: JlocnipkeHHs, IPOBENICHI B aHI poOOTI MOKa3aiM, KW BILTUB Mae aedopmartis
MIKPOCTPYKTYPOBAHOT'O ONTUYHOTO BOJIOKHA Ha jgucrnepcito curHany. [loOymoBana monenn
MONIEPEYHOT0 MEPETHHY MIKPOCTPYKTYPOBAHOTO ONTHYHOTO BOJIOKHA Oe3 aedopmaltiid, a TaKox
MOJICJTb, 110 IMITY€E 3MIHEHHSI CTPYKTYPH BOJIOKHA, SIKE BiIOYyBa€eThCs B Ipolieci Woro aedopmarii
y BUIJISAII BUTHHY Ta CKpy4yBaHHs. [loka3aHo, sk 3MiHEHHS T€OMETPil MOMEPEUYHOrO MEePETUHY
MIKPOCTPYKTYPOBAHOTO ONTHYHOT'O BOJIOKHA MPHU3BOJIUTH JIO 3MIHCHHS 3HAYEHb XPOMATHYHOL
TUcTepcii.

Knrowuoei cnosa: pucniepcisi; ONTHUYHE BOJIOKHO; MIKPOCTPYKTYpOBaHE ONTHYHE BOJIOKHO;
KOMIIEHCAIIisl AUCTIEPCii; BTPATU ONTUYHOI'O CUTHATTY.

Tumyp Jluxo, Ceimnana Maxcumosa

OcHOBHi eTanu po3po0JieHHS HA3eMHOT0 MOOLIBLHOTO podoTa

Anomauia: Y cTarTi po3riIIHYTO KJIIOUOBI €Tanu po3poOKu Ha3eMHOTO MOOLTEHOTO PoOoTa, 10
BKJIIOUAIOTh BH3HAYEeHHA (YHKIIM Ta 3aBaaHb poOora, BuOIp amapaTHOi MIaTGOPMH,
porpamMyBaHHs, TECTYBaHHS Ta ONTHUMI3allil0 CUCTEMHU. Y pe3yibTaTi poOoTH OyJlie BU3HAYECHO
OCHOBHI MiJIXO/IU JI0 CTBOPEHHS POOOTIB, IX TECTyBaHHS 1 ONTUMI3alii Ui pi3HUX CEpeOBUII Ta
3aB/IaHb.

Knrwouoei cnoea: moGinbHUE poOOT, poOOTOTEXHIKA, POOOTH30BaHA cHCTEMA

17



Vladyslav Yevsieiv

Using the Dempster-Shafer theory in Data Fusion solutions for collaborative
robotic manipulators within Industry 5.0

Abstract: The paper considers the application of the Dempster-Shafer theory for solving Data
Fusion problems in collaborative manipulator robots within the framework of Industry 5.0.
Approaches to the integration of data from various sensors, such as cameras, ultrasonic sensors,
and strain gauges, are described to improve the accuracy of decision-making in the processes of
capturing and manipulating objects. An analysis of the effectiveness of this methodology in
complex production environments with heterogeneous data was carried out.

Keywords: Industry 5.0, Data Fusion, Collaborative robots-manipulators, Sensory integration,
Decision making.

Vladyslav Yevsieiv, Nataliia Demska

A Model of Using Computer Vision to Monitor the Environment of a
Collaborative Manipulator Robot

Abstract: The paper considers a model of using computer vision to monitor the environment of a
collaborative manipulator robot in the context of Industry 5.0. The sequence of stages of image
processing is described, including detection, tracking and classification of objects, which allows
the robot to respond adaptively to changes in the environment and ensure safe interaction with a
person. The model contributes to increasing the flexibility and efficiency of robotic systems in
modern production processes.

Keywords: Industry 5.0, Computer vision, Collaborative manipulator robots, Image processing,
Environmental monitoring.

Bimaniu Temeps, Ceimarana Makcumosa
Po3pobka cucremu ineHTudikanii, po3miZHABAHHA Ta TPEKIHry ISl
K0J1a00paTUBHOIO podoTa

Anomayia: B naniii poOOTI MPOMOHYIOTHCS IMOYATKOBI €Tal PO3POOKU CUCTEMU ieHTH IKAIIT
sl KoJlabopaTHBHOTO podoTa. OnrcaHO OCHOBHI MOy PO3pOOIIIOBAHOT CHCTEMH, a TAaKOXK 1X
NpU3HAYCHHS. 3a3Ha4yeHi KIIIOYOBI IepeBard po3poOJICHOT CTPYKTypH CHUCTEMH, IO
PO3pOOITIOETHCA.

Knrouoei crosa: Konabopatusuuii po6ot, Inentudikaris, Posmiznasanus, Industry 5.0.
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Vladyslav Yevsieiv, Svetlana Starikova

Using the Triangulation Method to Measure the Distance to Objects in the
Working Area of a Collaborative Manipulator Robot

Abstract: This report considers the use of the triangulation method to measure the distance to
objects in the working area of a collaborative manipulator robot. The proposed approach
provides high accuracy and speed of determining the positions of objects, which is critically
important for safe and efficient performance of tasks. The use of triangulation allows robots to
adapt their actions to changing environmental conditions, helping to increase productivity and
reduce risks. The results of the study confirm the importance of the triangulation method as an
important tool for the integration of robotic systems into modern production processes.

Keywords: Industry 5.0, Collaborative manipulator robots, distance measurement,

L. B. Kapikosa, /[. O. Hikimin

JocigzkeHHsT MeXaHIYHMX NapaMeTpiB THYYKHX KOMYTALIHUX CTPYKTYp
JJIS1 MOOIJIBHUX POOOTH30BAaHUX IJIAT(HOPM

Anomauis: v po0oTi PO3IJISTHYTO (bakropu, K1 BILTMBAIOTh
Ha (i3UKO-TEXHOJIOT1UHI MapaMeTpy THYYKUX KOMYTAUIHHUX CTPYKTYp y CKJIaal MOOUIbHHX
poboTu3oBaHUX IIATGOpPM IMBUIBHOTO Ta BiliCRKOBOrO mpu3HadeHHs. [IpoanarnmizoBaHO
0COOMMBOCTI MEXaHIYHMX BIUIMBIB Ha Taki CTPYKTypHU. 30KpeMa HaBEIEHO pe3ysbTaTu
€KCIEPUMEHTAJIBbHOTO JIOCHIPKEHHS CTIMKOCTI MOJIIMITHUX THYYKUX KOMYTALIMHUX CTPYKTYp
10 0araTopa3oBUX TWHAMIYHUX BUTHHIB.

Knrwouoei cnoea. THy4YKI KOMYTAIlliiHI CTPYKTypH, poOOTH30BaHa TIaTdopma, TMOJIiMI,
MEXaHI14YH1 HaBaHTaKEHHSL.

Svetlana Starikova, lllya Karpenko

Development of a Structural Control Scheme for a Small-sized Mobile Robot
for Investigating Damaged Buildings

Abstract: The article deals with the development of a structural control scheme for a small-sized
mobile robot designed for the investigation of damaged or destroyed panel buildings. The robot
is equipped with ESP32-Cam hardware modules for real-time video transmission, L298N motor
driver for motion control, DC converter for power stabilization and BMS 3S module for safe
battery charging. Special attention is paid to the technical characteristics of the components, their
interaction and influence on the overall performance of the system. The developed scheme
ensures reliable and efficient operation of the robot in conditions of limited access and difficult
navigation conditions, which is relevant in the context of the inspection of buildings after
destruction caused by military actions.

Keywords: mobile robot, block diagram, robot control, building research, ESP32-Cam, prefab
buildings.
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Maxcum Bacecrnescoruii

InTenexkryajibHe KepyBaHHS aBTOHOMHHUMM TPAHCHOPTHUMHU IIATJIAMH IJIS
BHYTPILIHBO-CKJIAACHKHUX JOTICTHYHUX CHCTEM
Abstract: B po0oTi 00rpyHTOBaHO HEOOXiJHICTh Ta MOXKJIHMBICTh IHTEIEKTYaIbHOT KEpyBaHHS

ABTOHOMHHMHU TPaHCIIOPTHUMU 3aco0aMu-IIaTIaMU BHYTpiIHHI)O-CKJ'IaIlCBKI/IX JIOTICTHYHHX
CUCTCM.

Keywords: aBromaTu3ailisi, poOOTOTEXHiKa, JIOTICTHKA, IHTEJICKTYaJIbHE KePYBaHHSI.

Pooio Knumenko, /Imumpo Kyxapenko

IIporpamue 3a0e3nedyeHHs MJIs PO3PAXYHKY PE30HAHCHHX YacTOT MeMOpaH
KMBHUX OPraHi3miB

Anomauyia: Y poOOTI IPOBOAUBCS OIS PKEpeEN 1HPPa3ByKy MITYYHUX Ta IPUPOJIHIX, a TAKOXK
HOro BIUIMB Ha KMBI opraHizMu. [IpoBefeHi eKCriepuMEHTH Ha KOJIOPaJIChKHUX JKyKax 1 jkabax
CBITYaTh TIPO CMEPTENBbHY Ait0 1HPpa3ByKy. A 11010 JOAUHA 7 'l BBAXKAETHCSI CMEPTEIHHUM 1
tst Hel. Hemae HaykoBUX BUTIPOOYBaHb 1 Mpallh MO0 MIKPOOPTaHI3MIB, TOMY JOCTIIKEHHS ITI€T
TEMaTUKU € aKTyalbHOW 3ajayero. EnemeHTapHa yacTHMHKAa HEHTPUHO BOJIOJIE, SK BIAOMO,
BEJIMYE3HOI0 MPOHUKAIOYOI0 3/aTHICTIO. [H(]pa3Byk — CBOro pojy «akycTUYHE HEHTPUHO» —
3IaTHUHM NPOXOAUTH O€3 TOMITHOTO OCIa0IeHHS Yepe3 CKIIO 1 HaBiTh KpPi3b CTIHU.

Knrwowuoei cnosa: iHppa3Byk, HU3bKOYACTOTHE KOJMBAHHS, MIKPOOPTaHI3MH.

Muxkona Mewxkos, /Imumpo Kyxapenxo

AJITOPUTM Ta MNpPOrpaMHa peadidanis podOTH KOMILUIEKCY OYHHX M fi3iB
JIOAUHU

Anomayia: llpuctynatoun 1o omepaiii, odrambMoNOr-Xipypr po3paxoBy€ TIIbKH Ha CBIH
BJIaCHUM NOCBiA. EmmipuuHi MeTomu TyT Mayio edeKTHBHI 4epe3 BEIUKY PI3HOMAaHITHICTH 1
CKJIQIHICTh (POPM KOCOOKOCTI JIOAWHH. ToMy JUIsi TOAAJIBIIOTO IMABUIICHHS €()EeKTUBHOCTI

Xipyprii KOCOOKOCTI, pO3poOKa aJIropuTMy Ta MPOTPAMHOI0 3aco0y Il KOMIUIEKCHOI poOOTH
BCIX OYHUX M’5I31B JIFOJIMHU € aKTyaJIbHOIO 33]1auelo.

Knrouoegi cnosa: anroput, mporpaMHe 3a0e3neveHHs, OKOPYXOBUH amapar.
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JImumpo Kyxapenko, Onexciu FOpko, /[lenuc Tumuenxo

ABTOMATH30BAHUI  aHaJi3 JOBUIbHUX JAUIAHOK ¢oHOKapaiorpaMm B
cepenosuili Labview

Anomauin: OnHi€I0 3 TOJIOBHUX TNPHYMH BHCOKOI CMEPTHOCTI B PO3BMHEHHX KpaiHax €
3aXBOPIOBAaHHS CEPIIEBO-CYAMHHOI CHCTEMH. 3pOCTaHHS KUIBKOCTI JIIOACH B CEPEeIHBOMY i
JITHHOMY Billl 13 3aXBOPIOBAaHHSIMHU CEpIlsl — BaXJIMBA MpolieMa B CydacHid OXOpOHi 340pOB’s.
[TomupeHicTh  CEepIeBO-CYAMHHUX 3aXBOPIOBaHb MPOAOBXKYE 3pPOCTATH, IO 3yMOBIIOE
HEOOXIJHICTh PO3pOOKH OUTBIN €(PEeKTUBHUX CydacCHHX 3ac00iB iX JIarHOCTHKHM Ta JIiKyBaHHsS. Ha
0COOJIMBY yBary 3aciyroBye MetoJ ¢oHokapaiorpadii B IIaHi MPOCTOTH alapaTHOl peari3aiii,
HelHBa3MBHOCTI Ta Oe3neyHocTi.Cy4yacHI MeEAWYHI [JIarHOCTUYHI CHCTEMHU [JalTh 3MOTY
3micCHIOBaTH  ompamoBaHHg  QoHokapaiocurHany (DOKC) 3  momomororo  eneKTpoHHO-
O0YMCITIOBANIHOT TEXHIKH, HaliBaBTOMAaTW4YHE OOYMCICHHS HOro MNOKa3HUKIB, (OpMyBaHHS
MOTIEPETHROTO MEIUYHOr0 BUCHOBKY. OfHaK, JUIs TECTyBaHHS METOMIB OINPAIFOBAaHHS, IO
JeaTh B OCHOBI MOOYIOBU TMPOTPAMHOTO 3a0€3MEUEHHS] TaKUX JIIarHOCTHYHUX CHUCTEM,
OI[IHIOBaHHSI JIOCTOBIPHOCTI pe3ynbTaTiB ompaitoBanHss OKC mumu Meromamu, HEOOXiTHO
PO3poOUTH IMITaLIIHY MOJIENIb TAKOTO KJlacy O10CHUTHAIIB, sika O BpaxoByBaja y CBOill CTPYKTYpi
OCHOBHI TIapaMeTpu MEIUYHOI HOPMH Ta TATOJIOTil CTaHy cepis. Tomy po3poOka Mojem €
aKTyaJIbHOIO 3a/1aueto.MeToro pobotu € po3pobisienHs iMitamiitHoi Moaeni OKC, skxa 6 maBana
MOJKJIMBICTh 3a0€3MEUNUTH MapaMeTpUyHy 1AeHTH(]IKAIliI0 METOLY ONpAalOBaHHS 3 JOCTOBIPHUM
BIITBOPEHHSIM JIaHUX.

Knrwowuoei cnosa: dhonokapmiocurHan, cepeaouine Labview, iMmiTariiiiHa MOAeNb, CEPIEBO-
CYJIUHHI 3aXBOPIOBAHHS.

Cepeiit Hosocenos, Braoucnas leanog

Bupimenns 3aga4i ynpapJ/iiHHs 0araToJJaHKOBUM MaHIyJIATOPOM

Anomauyia: Jlana poOoTa MPUCBSIYCHA CTBOPCHHIO PIIIIEHHS 3a7a4l KEpyBaHHS OaraToJIaHKOBUM
MaHinmyJaaTopoM. [IpoBeneHo aHami3 ICHYIOYMX METOMIB YIPaBIiHHS OaratojgaHKOBUMH
MaHinmyssitopamu. HaBeieHa y3araabHeHa CTPYKTypHA CXeMa CHCTEMH yrpasiiHHA. [IpoBeneHo
aHaI3 KOHCTPYKIi Cyrio0iB 0araToJIaHKOBUX MaHIMYJSATOPIB Ta METOMIB 3UMTYBaHHS JTaHUX
PO TMO3UIIIOHYBaHHS PYXOMHUX JIAHOK JIJISl BUPINICHHS 3aBJaHHS ONTHUMI3amii 4Yacy pyxy
3aJJaHOI0 TPAEKTOPI€I0 MAHIITYJIATOPA.

Knrouoei cnosa: baratonaHkoBui MaHIIyIsATOp, pOOOT, AOCOTIOTHHUI €HKOJIED.

21



JJIS TIPUMITOK

22



JJIS TIPUMITOK

23



HayKOBe BUJIAHHHA

HEBJIIO/JIOB Irop lllakuposuy,

€BCEEB Baanucaas B’siueciiaBoBuy,

IMPOI'PAMA
VIII-oi Mixxnapoanoi Kondepenuii
«BupoounurBo & Mexarponni Cucremmn»

(YKp., aHTJI. MOBOIO)

Binnosinaabuuii penakrop — Hesarwonos LI

XapKiBChbKHI HaIllOHATBHUHN YHIBEPCUTET PAIiOCICKTPOHIKH
Kadenpa komn'torepHO-IHTETpOBAaHUX TEXHOJIOT1H, aBTOMaTH3aIii Ta MmexarpoHiku (KITAM)
61166, XapkiB, mpocnekt Hayku, 14
kopnyc "A"
ayn. 162-1
ten .. +38 (057) 702-14-86
e-mail:m_ms@nure.ua

[Mignucano no apyky 16.10.2023
dopmar A5 (148x210mm). [amip 80r/m? .
[enexkTponHumii apyK]



