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Bupobuunrso & Mexarponni Cuctemu 2022: [Iporpama VI-oi MixxHapo1HOT KOH(pepeHIli,
XapkiB, 21-22 xoBtHs 2022 p.: Te3m momomiaei / [peaxon. L.II. HesmomoB (BigmoBigabHUI
penakrTop)].-XapkiB: [enekTponnuii apyk|, 2022. — 23 c.

[Iporpama VI-0i MixunapoaHoi kondepenuii «BupoOnuntso & Mexarponni Cucremu 2022y,
MIPUCBSYEHA CYYaCHUM TEHJIEHIIIM PO3BUTKY TEXHOJIOT1H Ta 3ac001B BUPOOHUIITBA 1 MEXAaTPOHHUX
CUCTEM, IIEPEOBOMY JIOCBILy Ta BIPOBA/UKEHHIO HOro B Taly3sX CHCTEM IPOMHUCIOBOI
aBTOMaTu3allli Ta KepyBaHHs BUpOOHHITBOM; cucTemHid iHxeHepii; CAD/CAM/CAE cucremax;
MEXaTpoHill (€IEeKTPO-MEXaHIYHUX CHCTEMaX, €JIGKTPOHHMX 3aco0ax CHUCTEeM KepyBaHHS,
MexaHiuHux CAD cucremax); poOoToTexHiui Ta 3acobax iHTenekryanizauii; MEMS (cyudacuux
Marepianax Ta TeXHOJOTiIX BUrotoBieHHss MEMS) Ta koMImoHEHTaX 1 TEXHOJOTIAX aBTOMAaTH3AIlli
BUJI00YTKY, IEpepoOKH Ta TPAaHCTIOPTYBaHHS HAPTH Ta rasy.

Penmakmiitna xoseris: 1.1, Hesmronos, B.B. €Bcees.

Manufacturing & Mechatronic Systems 2022: Program of VI* International Conference,
Kharkiv, October 21-22, 2022: Program of Conference / [Ed. I.Sh. Nevlyudov (Chief Editor).] .-
Kharkiv: [Electronic version], 2022. — 23 p.

The Program of VI* International Conference «Manufacturing & Mechatronic Systemsy,
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.

© Kadenpa koMI'tOTepHO-IHTETPOBAHUX TEXHOJIOTIH,
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KOMITET KOH®EPEHIIII

MIXKHAPOJIHWHA IMTPOTPAMHUNI KOMITET KOH®EPEHIIII

Irop IllakupoBu4
Hesironos

Ounexcanap IBanoBHY
DUIUIIEHKO

Mypan AuBep orJju

Omapos

Baaguciaas
B’auyeci1aBoBu4
€BceeB

Andrzej Chochowski

Pawel Obstawski

Cepriii boromosios

Mukoaa BacuiaboBuu
3amipeusb

Muxaiijio BacuiaboBu4
JloOyp

€Bren CepriiioBu4
Pusxenko

rojioBa KOMITETY KOH(pEepeHIii, 3acay)KeHUH AisT9d HAYKH 1 TEXHIKA
VYkpainu, naypear [lep:kaBHoi mpemii YKpaiHM B Trany3l HaykK 1
TEXHIKH, JOKTOp TEXHIYHHUX HayK, Npodecop, 3aBiqyBau Kadeapu
KOMIT'IOTEPHO-IHTETPOBAHUX  TEXHOJIOT1M,  aBTOMaTu3auii  Ta
MmexatpoHiku (KITAM), XapkiBCbKOT0O HalllOHAJILHOTO YHIBEPCUTETY
pasioeNeKTpoHIKY, YKpaiHa

3aCTYMHUK TOJIOBU KOMiTeTy KoH(pepeHuii, naypear JlepkaBHOI
npemii YkpaiHu B ramysi OCBITH, akajeMiK MDKHApOAHOT akaaeMil
MIPUKIAIHOT PalOeIEKTPOHIKH, TOKTOP TEXHIYHUX HAyK, mpodecop,
neKkaH (GakynbTeTy ABTOMATUKH 1 KOMITHOTEPU30BAHUX TEXHOJOTIN
(AKT), XapKiBCHKOIO HaIIOHAJILHOTO YHIBEPCUTETY
pamioeNneKTpoHIKH, YKpaiHa.

3acioyeHul iy Hayku AsepOaiimxaHcbkoi PecrnyOuiku, AOKTOp
TEXHIYHUX HayK, mpodecop, TMPOPEKTOp 3  MDKHAPOJJHOTO
CHIBPOOITHUITBA,  XapKIBCbKUN  HALIOHAJIbHUM  YHIBEPCHUTET
pasioeNneKTpoHIKY, YKpaiHa

CeKpeTap, JOKTOp TEXHIYHHUX Hayk, npodecop kadeapu
KOMIT'IOTEPHO-IHTETPOBAHUX ~ TEXHOJIOT1,  aBTOMaTru3auii  Ta
MmexarpoHiku (KITAM), XapkiBCbKOTO HalllOHAJILHOTO YHIBEPCUTETY
panioeNeKTpoHIKY, YKpaiHa.

JOKTOp TEXHIYHUX Hayk, npodecop BapmiaBcbkoro yHiBepcurery
cutbepkoro rocroaapersa (WULS - SGGW), [Tonbira

JOKTOp TEXHIYHUX HayK, npodecop BapiiaBcbkoro yHiBepcuUTETy
cutbepkoro rocroaapersa (WULS - SGGW), [onpia.

JNEKTOP/IONeHT,  TOKTop  ¢utocodii  (KOMO'IOTEpHI  HAYKH),
JlocniHuIbKa 1IKOJa KOMIT'IOTEpHMX Hayk, Koisemk iHxkeHepii Ta
KOMIT'IOTEPHUX HayK, ABCTpPalIIChKUI HaI[lOHAJLHUN YHIBEPCHUTET,
ABcTpanis.

3acioy)KEHUN iS4 HayKu 1 TeXHIKM YKpaiHu, yaypear JlepkaBHOI
npemii YkpaiHu B raigy3l HAyKd 1 TEXHIKH, JOKTOp TEXHIYHUX HAYK,
npodecop, mupektop [epkaBHoro miampuemctBa HaykoBo-
JOCIIIHOTO TEXHOJIOTTYHOTO IHCTUTYTY MpUiIao0yayBaHHs, YKpaiHa

BIIMIHHUK OCBITH YKpaiHM, JOKTOp TEXHIYHUX HayK, mpodecop,
3aBigyBad Kadeapu CHCTEM aBTOMATH30BAHOTO IPOCKTYBAaHHS

HanionaneHoro yHiBepcuteTy «JIbBIBChbKa MOJITEXHIKA», YKpaiHa.

KepiBHUK Binauty auaaktuku JI1 «Decroy, Ykpaina



Cepriii
BosoaumupoBuy
JdemuyeHnko

Camen Imamaui orim

KOcigoB

®apia I'agxi orsm

Araes

BikTop BacunboBuu
Kocenko

Boaoaumup
BikTopoBuu
Ko3upcbkuii

Biradgiii [Insunosuu

JIucenko
IOpiii ®panueBuy

3iHbKOBCHLKHI

BiraJiii €EBrenosuu
OBuapenko

Jlapuca CepriiBua
I'no6a

TUPEKTOP TOB «HaykoBo-BHpOoOHHUYOTO MIANPUEMCTBA
«YKPIHTEX»», Ykpaina.
KaHIUAAT  TEXHIYHUX  HayK, [JOLEeHT, JeKaH  (aKyJIbTeTy

iHpOpMaLIiHUX TEXHOJIOTIH Ta YHpaBiliHHA, A3zepOailKaHChbKUN
JiepKaBHUMN yHIBEpCUTET Ha(TU 1 IPOMUCIOBOCTI, A3epOaiiixkaH.

KaHIUAAT TEXHIYHUX HayK, JOLEHT, 3aBilyBad Kadeapu yrnpaBiaiHHS
Ta CHUCTEMHOI  1H)KeHepil, AsepOall[UKaHCbKUN  Jep)KaBHUU
yHIBepcUTET HaTH 1 MPOMUCIOBOCTI, A3epOaiipkaH.

JOKTOp TEXHIUHUX HaykK, mpodecop, 3am. Aupekropa JlepxaBHOro
MIANPUEMCTBO «[liBnenHuit JepKaBHUI MIPOEKTHO-
KOHCTPYKTOPCBKMH Ta HAayKOBO-AOCHIAHUN I1HCTHUTYT aBlallifHOT
IIPOMHUCIIOBOCTI», YKpaiHa.

3acIy)KEHUH A1si4 HAyKH 1 TEXHIKH YKpaiHU, JOKTOp TEXHIYHUX HayK,
npodecop, nupexkTop HaBuanbHO-HAYKOBOTO IHCTUTYTY €HEPIreTHKH,
aBTOMAaTUKU Ta eHepro3oepexxeHHs, HarnioHanpHUN YyHIBEPCUTET
6iopecypciB 1 IPUPOJOKOPUCTYBAHHA YKpaiHu, YKpaiHa.

3acIy)KEHUH MpaliBHUK OCBITU YKpaiHW, JOKTOP TEXHIYHUX HAYK,
npodecop, 3aBigyBad Kadeapu aBTOMATUKH Ta POOOTOTEXHIYHUX
cucreM iM. akaa. L.I. Maprtunenka, HauioHanbHuii yHIBEPCUTET
OlopecypciB 1 MPUPOJOKOPUCTYBAHHS YKpaiHu, YKpaiHa.

3acioy)KEHUN MAis4 HayKu 1 TeXHIKM YKpaiHu, yaypear JlepkaBHOI
npemii YkpaiHu B raigy3l HAyKd 1 TEXHIKH, JOKTOp TEXHIYHUX HAYK,
npodecop  kadenpu  paglOKOHCTPYIOBAaHHS 1  BUPOOHMIITBA
pamioamaparypu, HamioHanbHHI TEXHIYHHH YHIBEPCUTET YKpaiHH
«KuiBcpkuil momiTexHiyHUM IHCTUTYT iMeH1 Irops Cikopchkoroy,
VYkpaina.

naypeatr JlepxaBHOi mpemii YKpaiHM B Tajly3l HayKd 1 TEXHIKH,
JNOKTOp TEXHIYHUX HayK, mpodecop, 3acTylHUK JUpeKTopa 3
HayKoBoi pobotu [epkaBHoro mimnpuemctBa «HaykoBo-mocmiaHuii
TEXHOJIOTIYHUN IHCTUTYT NpUIat00yyBaHH», YKpaiHa.

naypeatr JlepkaBHoi mnpemii YkpaiHW B Taily3i OCBITH, JOKTOp
TEXHIYHUX Hayk, npodecop, 3aBigyBau kadenpu iHpopmarliiiHo-
KOMYHIKAI[IfHUX MepexX, [HCTUTYT TeneKOMYHIKAIIMHUX CHCTEM
HamionaneHoro TtexHiuHOro yHiBepcutery Ykpainu «KuiBcbkuit
MOJIITeXHIYHUM HCTUTYT IMeH1 Irops Cikopchkoro», Ykpaina.



AHaToJii
OnexcanapoBu4
AHJpyceBHY

Poman
BosoaumupoBuy
ApriOX

Glen Kurtwitz
Liu Shan

Boaoaumup
AnapiiioBuy IMaBauim

Cepriii IBanoBu4
Ocanuuii

AHaroJii
AdanaciiioBuu
€dimenko

AnaroJiii IlerpoBuy
Jlapaniok

Boaoaumup
MuxaiijioBuu
Pemeriox

JOKTOp TEXHIYHUX HayK, Mpodecop, HauaibHUK KpuBOpi3bKOTO
KoJie/pKy HarionansHOTO aBialiitHOTO YHIBEpCHUTETY, Y KpaiHa.

KaHIUAAT TEXHIYHUX HayK, JUpekTtop JlepKaBHOTO HiANPUEMCTBA
«[liBneHHul nep>kaBHUM  MPOEKTHO-KOHCTPYKTOPCHKUN IHCTUTYT
aBialliiHOT MPOMUCIIOBOCTI», YKpaiHa.

reHepanbHuil MeHepkep Titan Machinery Limited, HloTnanmis.
reHepanbHuil MeHepkep Titan Machinery Limited, Kuaii.
3aCIIy’)KCHUHM [i4 HAyKW 1 TEXHIKM YKpaiHd, KaHIUAAT TEXHIYHHX

HayK, npodecop, nepmuii mpopekrop HarioHanpHOTO yHIBEPCUTETY
«JIpBiBChKaA MOJITEXHIKA», YKpaiHa

JOKTOp  TEXHIYHHMX HayK, mpodecop, 3aBigyBay Kadeapu
aBToMaru3alii BUpOOHHMYMX mpoleciB, LleHTpanbHOYKpaiHChKUN
Hal[lOHAJIbHUWA  TeXHIYHUM  yHIBepcuTeT, M. KponuBHHUIIBKUH,
VYkpaina.

JOKTOp  TEXHIYHHMX HayK, mpodecop, 3aBigyBau Kadeapu

€JIEKTPOHHUX 3ac00iB Ta 1H(OPMALIHHO-KOMIT FOTEPHUX TEXHOJIOT1H,
Opecbkuil HalllOHATBHUM MOMITEXHIYHUHN yHIBEPCUTET, YKpaiHa

3acIy)KEHUH A1514 HAyKH 1 TEXHIKH YKpaiHU, JOKTOp TEXHIYHUX HayK,
npodecop, nmpodecop kadenpu aBTOMaTH3AIl Ta THTEICKTyaIbHHX
cucrteM, HanioHanbHUN YHIBEPCUTET XapyOBUX TEXHOJIOTIH, YKpaiHa.

KaHIUAAT TEXHIYHUX HayK, JAOLUEHT Kadeapu aBTOMATHKU Ta
pobOoToTexHIYHUX cucTeM M. akaj. I.I. Maprunenka, HarionansHuit
yHIBEpcUTET OlopecypciB 1 NPUPOJOKOPUCTYBaHHS  YKpaiHW,
VYkpaina.

OPTAHIBAIIMHUN KOMITET KOH®EPEHIIIT

Ougiekcanap
Muxaiijgosuya IHmmoan

Cepriii [1aBjoBuY
HoBoceaos

3aCTYNHMK TOJIOBM KOH(EpeHLIl 3 opraHizalliHUX MHUTaHb, JOKTOP
TEXHIUHUX HayK, npodecop Kadenpu KOMII'FOTEPHO-IHTETPOBAHUX
TEXHOJIOT1H, aBroMaTu3auii Ta mexarpoHiku (KITAM), XapkiBcbkuii
HalIOHAJIbHUN YHIBEPCUTET PaJloeieKTPOHIKY, YKpaiHa.

KaHAUJAT TEXHIYHUX HayK, mpodecop Kapeapu KOMIIIOTEPHO-
IHTErpoBaHUX TEXHOJIOTIH, aBToMaTu3alii Ta mexaTpoHiku (KITAM),
XapKIBCbKMM ~ HAI[lOHAJIbHUW  YHIBEPCUTET  PAJIOENEKTPOHIKH,
VYkpaina.



€Bren Anaro.JiiiioBuy
PaszymoB-®pusok

Haragia IlaBaiBua

demcbka

KaHIUAAT TEXHIYHUX HayK, JOUEHT Kadeapu KOMI'IOTEpHO-
IHTErpoBaHUX TEXHOJIOTIH, aBToMaTu3alii Ta mexaTpoHiku (KITAM),
XapKIBCbKMM  HAI[IOHAJIbHUN  YHIBEPCUTET  pPaJiO€JIEKTPOHIKH,
VYkpaina.

KaHAUJIAT TEXHIYHUX HAyK, JOLEHT Kadeapun KOMII'IOTEpPHO-
IHTErpoBaHUX TEXHOJIOTIH, aBToMaTu3alii Ta mexaTpoHiku (KITAM),
XapKIBCbKMM  HAI[IOHAJIbHUN  YHIBEPCUTET  pPaJiO€JIEKTPOHIKH,
VYkpaina.



PO3KJAJ POBOTH KOH®EPEHIIII

21 xxoBTHH 2022

PeecTpallist YUaCHHUKIB .......ovvviniiieeeiiiiiieeaannnnnn.. 8.00 — 10.00

VYpouncte BigkpuTTsa koHpepeniii M&MS 2022 ...... 10.00 - 10.15
TImeHAPHE 3aCITAHHS ...oovtiiieeeeiieeeeeeiieeeeanaaans 10.15-12.00
KaBa-OpeHK ......ooiniiiiiiiiie e 12.00 — 12.30
BigkpuTTS ceCiiHOTO 3aCIHAHHS ..ovvvveeeeeenneannnn. 12.30 - 12.45
CEeCIITHE BACIITAHHS v v et e e e e 12.45 - 14.00
JLaHY L, 14.00 — 15.00
(@FS103170 (CReT: 1o i (212 1 - ¢ QRN 15.00-17.00
KaBa-0peiiK ....oovviiiiiiiii e 17.00 - 17.30

22 :xoBTHS 2022
TImeHAPHE 3aCITAHHS ..ottt eeieeeeeeaiaeeeanaanas 10.00 - 10.15
CeCIITHE BACIITAHHS v v ettt e 10.15-12.00
KaBa-OpeHK ......ooiiiiiiiiiiie i 12.00 — 12.30
CEeCIITHE BACIITAHHS v v ettt 12.30 — 14.00
] 1 2 L 14.00 — 15.00
VYpouucte 3akputtsa koHdepeniii M&MS 2022......... 15.00 — 15.30
KaBa-0peiK ....covvviiiiiiii e 15.30 - 16.00
ksksk
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IHHJIEHAPHE 3ACIJAHHA

Cepciii Bonooumuposuu /lemuenko

«OCHOBHI ~HampsIMKM ~ JIsUIBHOCTI  Ta po3poOku  kommanii TOB "HBII
"VKPIHTEX"»

Bnaoucnae B’auecnasosuu €gcees

«Zoomorphic Mobile Robot Development for Vertical Movement Based on the
Geometrical Family Caterpillary

Bikmop Bacunvoeuu Kocenko

«IHpopmarliiiHa TEXHOJIOTIS PU3UK-3JANTUBHOTO YIIPABIIHHS MapaMeTpamu
Mepexi repeadl JaHUX IPOrpaMHO-TEXHIYHOTO KOMIUIEKCY

Poman Bonooumupoeuu Apmiox

«Mogeni mpoueciB JOTICTUYHOTO  YOPABIIHHS ~3aKyHIiBIASIMH  BUPOOHUYOTO
MIATPUEMCTBAY

11



CEKIIMHI JOMOBIII

Bonooumup I'onowanos, Ceéimnana Anvoxina

IIpoOsieMn  3acTOCYyBaHHSI  CYYaCHMX CHCTEM  aBTOMATH3aWii  MNpH
BIIPOBA/I’KEHHI MAJIMX MOAYJIbHUX PEAKTOPIB B YKpaiHi

Anomauia: B pobomi euceimieni OCHOBHI NONOJCEHHS cmpamezii 6NPOBAONCEHH MAIUX
MOOYIbHUX peakmopié 6 Ykpaini. 3a3naueno, AKi came iCHYIOmMb MUnU MAIUX MOOYIbHUX
peaxkmopig. 3pobieHo akyeHm Ha Nepcnekmu8ax 6NPoBAONCEHHs. MAIUX MOOYIbHUX PeaKmopie 6
Vkpaini 6 kommexcmi cmadii ix po3pobOKu ma Cmawy eHepeemuyHoco O0ONAOHAHHS, WO
eKCnLyamylomscs Ha enekmpocmanyiax. 3 HasedeHOi iHopmayii GuUOKpemaeHi OCHOBHI
npobnemu, wo cmasamumyms & cgepi agmomamuszayii npu enpoeaAONCeHHi MAIUX MOOYIbHUX
peaxkmopie 6 Ykpaini.

Knrouoei cnosa: manuii mooenvHuil peakmop, eHepeemuKda, asmoMamu308ani CUCmemu
VYRPAGAIHHAL.

Andrii Bondariev, Svitlana Maksymova

Automated Monitoring System Development

Abstract - The relevance of the topic of monitoring and its impact on the production efficiency of
the enterprise is given. Data transmission standards of both hardware and software parts of the
system, as well as transmission over the Internet, were analyzed. An analysis of the impact of the
lack of monitoring, as well as the situation of non-compliance with the operating conditions of
the sensors, was carried out. Modern automated monitoring systems were considered and
analyzed. The development prospects of the development of an automated monitoring system in
production are described.

Keywords: Automated System, Monitoring, Sensors and Sensors, Arduino Microcontroller, Web
Service Amazon Web Services, Web Technologies, 1oT.

Ipuna Kapikosa, Brac 3ybenko
AHali3 TexXHiYHHX 3aC00iB ISl ABTOMATH30BAHOI CHCTEMH KepyBaHHS
napaMeTpamMu MIKpOKJIIiMATy B TPAHCHOPTHHMX 3ac00ax

Anomauia: Y pobomi pozenanymo 0CHOBHI MeHOeHYii pO3POOKU THMENeKMYAIbHUX cucmem OJisl
mpancnopmuux 3acobie. Ilpoananizosano winaxu asmomamusayii KepyeaHHs napamempamu
MIKPOKIIMamy 6 agmomoOiisx.

Knrwowuoei cnoea: mikpoxnimam, mpaHCnopmui 3acoodu, cucmema Kepy8auHs, OAmMuuKk,
memnepamypa.

Bonooumup I'puyrox, Mapko Yyeati, /laniin Hepcecan

Ilo0ynoBa TpMBHMIPHOI KIiHIIEBO-€JIEMEHTHOI MOJAeJl ABTOMATH30BAHOIO
KOMIUIEKCY IHAYKIIHHOT0 HATPiBY MeTAJIeBUX JAeTaJIel

Anomauia: B pobomi npeocmasieno o0cHO8HI emanu no06Y008U MPUBUMIPHOI KiHYEBO-
e/leMeHmMHOT MOOei aBMOMAMU308AHO20 KOMNIEKCY IHOYKYINIHO20 HASPI8Y Memanesux oemael.

Knrouoei cnosa: komniexc inOyKYilino2o HA2Pi8y, BUXPOBI cmMpyMU, MPUBUMIPHA MOOENb, Memoo
KIHYesUux eleMeHmia, menionepeoayd.
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Svitlana Maksymoval, Artem Velet

Development of an Automated System of Terminal Access to Production
Equipment Using Computer Vision

Abstract: In this article authors propose an overview of the main approaches to
solving computer vision problems, with an emphasis on the development of an
automated system for terminal access to production equipment using computer
vision technologies.

Keywords: Computer Vision, OpenCV, Arduino, Access Control System.

Igor Neviudov, Vladyslav Yevsieiev, Svitlana Maksymova, Oleksandr Klymenko,
Maksym Vzhesnievskyi

Analysis of Software Products for Simulation Modeling of the Operation of
the System of Shuttles for Warehousing

Abstract: In this paper, the analysis of simulation systems for the work of a warehouse of a
chaotic storage method with a high density is carried out. The authors analyze warehouse
operation modeling strategies within the framework of Warehouse 4.0 concepts, and also
consider existing modeling systems. During the analysis, attention is paid to parameters, such as
the energetic calculation of the shuttle system, which directly affects the throughput of the
simulated warehouse.

Keywords: Industry 4.0, Warehouse 4.0, Shuttle Systems, Discrete Simulation.

Svitlana Maksymova, Viladyslav Nikitin

Software for Monitoring Traffic Signs

Abstract: In this work, an analysis of existing libraries for the creation of traffic sign control was
carried out. Analysis of existing devices and applications to ensure the control of road signs, to
assist the driver and control them.

Keywords: Tenserflow, Machine Learning, Web Application, Usability, Computer Vision.

Bonooumup I'puyrox, Onexcanopa Llypxina, Maxcum Manuwes

Bu3HayeHHs BIUIMBY HAIpPiBy pOTOpPa HAa MEXAaHIYHY XApPaKTepPUCTHKY
ACMHXPOHHOI'0 IBUTYHA 3 OPOKHUCTHM POTOPOM

Anomauia: B pobomi npedcmasneHo pesyibmamu eKCnepuUMeHmanibHO20 BUSHAYEHHS GNIUBY
Hazpiey pomopa HaA MeXaHiuHy XapaKmepucmuky AaCUHXPOHHO20 OBUSYHA 3 HOPOICHUCHUM
DPOMOPOM. SHUNCEHHS e/IeKMPOMACHIMHO20 MOMEHM) GHACNIOOK HACPIBAHHA POMOPA BANCIUSO
8PAxo8ysamu npu NPOEeKmMy8aHHi ACUHXPOHHO2O0 OBULYHA 3 NOPOICHUCTIUM POMOPOM.

Knrouoegi cnosa: acunxponnuii 06u2ym, Hazpie, NOPOICHUCTUL POMOD, BUXPOSI CIPYMU.

Dmytro Shevchenko
Robotic Systems for Cooperative Work

Abstract: This work is devoted to review exiting robotics systems for cooperative work. Several
methods of navigating work in space are considered, certain shortcomings are identified.

Keywords: robotics, multiple robots interaction, robot navigation.
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Viadyslav Yevsieiv, Svitlana Starikova

Analysis of Existing Zoomorphic Mobile Fish Robots

Annotation: This paper analyzes the characteristics and parameters of existing zoomorphic
mobile robots - fish. During the analysis, the authors set the task of considering the possibility of
using them to solve the problems of monitoring the environment in the event of man-made
disasters.

Keywords: zoomorphic robots, fish robots, mobile robots.

Yevhenii Shalko
Analysis of Production Data Monitoring and Visualization Systems for Cyber-
Physical Production Systems

Annotation: In this material, a study of modern systems of monitoring and visualization of
production data for cyberphysical production systems (CPPS) based on Industry 4.0 was
conducted. In the course of the study, the production monitoring system, its main components,
and structure will be considered, in addition, we will pay attention to the advantages and
disadvantages of similar systems.

Keywords: Industry 4.0, Real-time, Internet of things, Production monitoring system (PMS).

Anmon bonodapenxo, Imumpo Anywkesuu

Po3pobsaennss 3aco0iB ¢opmyBaHHss 0a3 aaHux npo BHOYXOHeOe3meuHi
NnpeaMeTH, MeTOAH IX MOMYKY Ta ineHTHiKkamii

Anomauia: B oanomy mamepiani nageoeno ingpopmayiro wooo 3acobdié hopmysanns 6a3 OaHux
8UOYXOHeOe3neyHux npeomemis, Memoois ix noutyKy ma ioenmugixkayii.

Knrwowuoei cnosa: BHII, PKBII, ioenmughixayis, po3minysanms, 6uOyxosuii npucmpii.

Bunnux Auopiu, Jleonio leanos

IIpu3HnayenHs Ta kaacu@ikanisa Cy4aCHNX KOHTAKTOPHUX IPYyNII

Anomauia: Y pobomi euxomano 02150 OCHOSBHUX NOHAMb, XAPAKMEPUCMUK MA MUNIE
KOHMAKMOPHOI 2pYynu, a maKodic Npo8eodeHo analiz nepesaz ma HeooiKie.

Knrouogi cnosa: konmaxkmop, enekmpoo8u2yH, 2poMaoCcbKull mpancnopm, mpoetioyc.

Tauoamaxa Baoum, Jleonio leanos

AKYMYJATOPHI 0aTapel. BIUIMB HA KUTTEBMH LUKJI aKyMYJATOPHOI 0aTapeil

Anomayin: Y pobomi BUKOHAHO 027180 OCHOBHUX NOHAMb, XAPAKMEPUCMUK mMad Munie
AKyMYIAMOPHUX bamapeil, a maKoxic po3eAHYmMO 6NIUE HA HCUMMEBUU YUK AKYMYIAMOPHOT
bamapei.

Knrouoegi cnosa: akymynamopna bamapes, 3ummesuti YUKIL.
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Emeywv Cepeiti, Jleonio lsanos

PizHoBHIM Ta 0c00JHBOCTI BUOOPY TATOBOI0 €JIEKTPOJABUTYHA

Anomauyia: Y pobomi BUKOHAHO 0271510 PIZHOBUOIE MAC08UX eNeKMPOOBUSYHI6 ma ix
Xapakmepucmuxu.

Knrouoei cnosa: mponeiioyc, mazosa cucmema, msa208uti e1eKmMpoOSUSYH.

lsan Kypasenw, /Imumpo I'ypin

AHaJi3 MeTOAIB J03yBaHHS PiIMH ISl ALleTOHOBOI JIa3HI

Anomauia: B oanomy mamepiani nagedeno amaniz memooié 003y8anHs piOuH OJisl Pi3HUX 8UOIG
mamepiainie.

Knrouoei crosa: ()OByGClHH}Z, ayemoHosa JId3HA.

Onexkcandp Kannin, Onexcanop Llumban

Po3po0sieHHst 00pTOBOI 0araTto30HOBOI CHCTEMH KOMII'IOTEPHOIr0 30py i3
(pyHKkuissiMu po3ni3HABaHHA TA ileHTHQiKaLil

Anomayin: y 0awitl pooomi po3esaHymo iCHYUI cucmemu Komn iomepro2o 30py. O6IpyHmoeano
HeoOXiOHicmb po3pobKU OOPMOBoI 6a2amo30H080I cCucCmeMu KOMN T0MePHO20 30pY i3 QYHKYIAMU
pos3nizHaganHs ma  i0enmuikayii  Ona  3a0e3neyenHs Oe3neku 8 npoyeci  NOULYKY
subyxonebezneunux o6’ckmis. I{n cucmema 60yoe posniznasamu ma i0eHmugikysamu
8UOYXOHebe3neuHi 06’ exmu.

Knrouosi cnosa: komn romepuuii 3ip, po3nisnaéans, ioenmugixayis, 6aeamo3oHosa, cucmema.

Jlucauenxo Bnaoucnas, Xpycmanvosa Coghist

BuxkopucTaHHs cMCTEM TeXHIYHOI0 30py B Cy4YaCHIiil MIPOMHUCI0BOCTI

Anomauia: B oanomy mamepiani HageoeHO auaniz CYYACHUX piuieHb SUKOPUCMAHHS CUCHEM
MEXHIYHO20 30PY ) NPOMUCTIOB0CHIL.

Knrouoei cnosa: mexuiunuii 3ip, cencop.

boeoan Manvyes, Jleonio Isanos

EdexkTBHICTH BUKOPHCTAHHS COHSTYHUX OaTapeil 1J1d TpPoLIeidycy

Anomauyin: Y pobomi 8UKOHAHO 021510 OCHOBHUX NOHAMb, XAPAKMEPUCMUK A MUNI6 COHAYHUX
bamapei, a maxKodc Npo8edeHo aHaliz nepesaz ma HeooiKie.

Knrouogi cnosa: consuna 6amapes, 2pomaocvbKuil mpaHcnopm, mponendyc, anibmepHamueHa
eHepeemuxa
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leop Pyoenko, Apmem Bponnixos

CucreMa MOHITOPHMHIY AaBTOMATH30BAHMX CHUCTEM HA MiJINMPHUEMCTBI

Anomayia: OcmanHne Oecamupiuys 6i03HAUAEMbCA NPUCKOPEHUMU MEMNAMU NPOHUKHEHHS
iHpopmayitinux mexHono2it 6 yci cghepu socumms OOUHU. B Oanmuii uac oonum 3 207106HUX
HanpsAMKi6  NiOBUWjeHHs eeKMUBHOCMI HA OCHOBI  PO3WUPEHHs cghepu  3ACmOCYBAHHSL
00YUCTIIOBANLHOI MEXHIKU € KOMNIEKCHA asmomamuzayis oopobku inghopmayii, wo npuzeooums
00 YMBOPEeHHS IHMENEKMYATbHUX CUCeM NIOMPUMKU MA NPUUHAMM PilUeHb.

Knrouosi cnosa: asmomamuzosana cucmema ynpaeninHs, arcopummu oO6poOKU OaHux, mooeni
CMAaHi8 MeXHIYHUX cucmem, poOOMOmMeXHIYHI cucCmemu, MaHinyIsmopu.

Onexkcandp Manuti, Hamania @ypmanosa, Onexcin @apaghonos, Ilaeno Kocmsanoii

Cucrema HaBirauii Ha OCHOBI TeXHOJIOTII KOMII’OTepPHOTO 30py Aas BIIJIA

Anomauia: B pobomi npeocmasneno ancopummu QYHKYIOHYBAHHSA PO3POOAEHOI asmopamu
cucmemu Hagieayii HA OCHOBI MEXHONO2II KOMN 10mepHo2o 30py 0N Oe3NiOMHUX JiMAlbHUX
anapamis. Hasedeno obrpynmysanms 3acmocy8anus nioxooie 0Jisl GUSHAYEHHS 3A2AIbHUX MOYOK,
HA OCHOBI SAKUX BUKOHYEMbCS CMBOPEHHS Kapmu micyegocmi. 3anponoHosama cucmema
BIOPIZHAEMbCL MEHULOIO KLILKICMIO NOXUOOK HA BIOMIHY 810 iCHYIOUUX.

Knrowuosi cnosa: nasieayis, mexuiunui 3ip, BII/IA, cucmema kepysanms

Andrii Sliusar, Sofiia Khrustalova
Resource Management System for of the Utility Sector at The Base Wireless
Sensor Networks

Abstract: this article is devoted to the problem of monitoring water consumption. This topic was
analyzed and proved its relevance for all industries and economy. Currently, the problem of
implementing automated information technology in the process of monitoring water consumption
is relevant and very important.

Key words: water supply, pipeline, monitoring, flow meter.

Viadyslava Holovina

Analysis of Ground Search and Rescue Robots

Annotation: In this article, the characteristics and parameters of existing ground search and
rescue mobile robots were analyzed. During the analysis, the authors set the task to consider the
advantages and disadvantages of their use for solving the problems of monitoring the place of
the incident and the efficiency of work..

Keywords: search and rescue robots, mobile robots
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bozoan I'yzenxo, Bikmopis Hesnrooosa

ABTOMATH30BAaHMH MOHITOPMHI JOCTYNY 10 BHPOOHHYOro NpUMillleHHS Ha
OCHOBI oTHONaJIaTHOr0 Komm’wrepa Raspberry Pi
Anomauia: B pooomi poszensoacmuca ananiz ma po3pooka npocpamHo-anapamuoi peanizayii

cucmemu obmedxnceHo2o docmyny Ha 60a3zi ooHoniamuozo komn'tomepa Raspberry Pi ma
aominicmpyeanHs oocmyny yepes wam-ooma Telegram.

Knrwouoei cnoea: Cucmema xoumponio i ynpasiinua oocmynom, yam-oom, 6aza oanux, RFID,
8i0e0CnogiujenHs, Kkamepa.

Yuxoma Bimaniu, Imumpo Anyuikesuy

KaprorpadpyBanus TEPUTOPIii, 3a0pyIHEHUX BUOYXOHe0e3eYHUM U
npeaMeTamMu

Anomauia: Pozenady npobrem  asmomamuzayii  oyugposysaHHs — 2opuzoHmanel  Ha
monocpagiuHux Kapmax 3a 00NOMO2010 00'€KMHO-OPIEHMOBAHUX MO8 NPOCPAMYBAHHSL.
3aeoannsa 6 3adaui  2yMaMimapHo20  POSMIHYBAHHA € NOWYK ma  i0enmuikayis
8UOYXOHeOe3neyHux npeomemis, Jokayis (monoepaghiuna npus’sizka) OLIAHOK Micye8ocmi,
3abpyonenux BHII, axa exiouae mapkysanws ma xapmozpaghy8anus OLIAHOK MICYe8oCMi,
3abpyonenux BHII na 6a3i aepogpomopo3sioku, 308HiuHbOI PO3BIOKU MOWO.

Knrouoegi cnosa: cymanimapue posminysants, sudyxoneoesneuni npeomemu, Kapmozpagysanns,
asmomamuune oyuppysanHs 2opuzonmaeti

Lanuno llagopocmos, [[mumpo Anywkesuy
PoGororexniuyni cucrteMmm Ta  IX  3aCTOCYBAaHHA  JJIA  MOUIYKY
BUOYXOHe0e3NeYHNX NpeaMeTiB

Anomauia: 3acmocyeanusi poOOMOMEXHIYHUX KOMNIEKCI8 6 cucmemi 2yMAHImapHo2o
PO3MIHY8AHHS 00YMOBIEHO 3VCUNLIAMU 8CIX KPAIH WO00 30epedrceHnHs: TI0OCOKUX HCUMMIB, K )
botiogux 0isx, maxk I 6 nNpoyeci 2yMaHiMapHO2O PO3MIHYBAHHI Mepumopiu, 3a0pyOHeHUx
subyxoneoezneuHumu 060 ’ekmamu. OCHOBHUMU 3AB0AHHAMU 6 3a0ayi 2YMAHIMAPHO2O
PO3MIHY8aHHA € noutyk ma ioenmugbixayis B3 3a ix demackyrouumu 03HaKamu.

Knrouogi cnoea: cymanimapue po3minyeanms, subyxonedoezneunuii npeomem, pooomomexHiymi
cucmemu, MaHinyIAmopu

Kamepuna Illesuenko

AHaJi3 cucTeM po3mi3HABAaHHA 00’€KTiB B pamKax KoHuenuii Warehouse 4.0

Anomauia: IIpeocmasneno oenso xoumyenyii Warehouse 4.0 ma Cyber-Physical System.
Buoineno uomupu ocmosHi Hanpamu podoOmu npu CMEOPEHHI PO3YMHO2O CKIAOCLKO2O
npumiwenns. Ilposedeno ananiz icHyrouux nioxoosauux 3acodis ioenmugikayii 06’ckmis.

Knrouoei cnosa: cknao, warehouse, 3acoou ioenmughixayii 06 exmis.
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Dmytro Yanushkevych, Leonid Ivanov

Modern trends in the development of robotic complexes for humanitarian
demining

Abstract: The object of research is robotic military complexes used in the system of
humanitarian demining. This work aims to study the requirements for robotic military complexes
(including manipulators that are sucked into them) and to develop proposals for their use in
humanitarian demining. The research is based on the application of a functional approach to the
construction of models for the formation of requirements for robotic military complexes (RMC),
which are sucked into the system of humanitarian demining.

Keywords: explosive object, robotic military complexes, humanitarian demining, mobile
platform.

Onee llanuenuxo

TexHnoJorist 00Miny nanumu B iHppacTpykrypi Smart-City

Anomauia: CmpykmypHi mpancgopmayii, wo 8i0dysaromspcs y 2100aNb Il eKOHOMIYI, cmaiu
PYVWIUHOW CUNOIO EKOHOMIYHO20 PO3BUMKY, WO 00YMOBNIOIOMbCSA Nepexo0oM 00 0eddli
CKIAOHTWUX MEXHONI02TYHUX npoyecie. Y pobomi npoananizosami cy4acui meHoenyii peanizayii
xkonyenyii Smart-City y cmaiomy po3eumky Micm 3 0COOIUBON )B8aA20l0 00 Me2ampeHOis
CMPYKMYPHUX 3MIH Y C8IMOGIll eKOHOMIYI Kpi3b NPU3My HOWUPEHHS YUPPOsUX MEXHON02Il,
PO36UMKY yughposizayii ma cmpimkux npoyecié ypoauizayii. /[lemanvHo posensiHymi 207106HI
Xapakxmepucmuxu ma yuHkyii smart- inghpacmpykmypu, nepeuxoou Ha wasaxy 0o ii po3zoyoosu,
nomenyitini  nepeeazu  ma  GUKIUKU  BNPOBAONCEHHS — SMArt-mexwono2itc y  Qisuuny

inppacmpykmypy micma.

Knrwouoei cnosa: smart-city, mexnonoeii, yughpogizayis.

Daryna Nienova, Yurii Romashov

Approaches to Functional Dependencies Representation for Industrial
Automation Systems Mathematical Support

Abstract: The generalized approaches to representation of functional dependencies used in
mathematical maintenance of the technological processes automation systems are proposed in
this research. The principal idea of these approaches is in using the functional dependencies
discrete form including the nodal values of a function corresponded to the primarily chosen
nodes of the argument variable, and the linear interpolation is proposed to compute the required
values of the represented function. These principal ideas allow us to have the generalized
uniform approaches to representation of different functional dependencies used in mathematical
maintenance of automated systems. The main difficulties in using of the functional dependencies
discrete form are in not existing required data required to have this discrete form, and it is
proposed to use the cubic spline interpolation for correct transformation of the primarily
existing not full data to the data set providing the reliability of the linear interpolation. The
shown example of using of the proposed approaches deals with estimating the temperature fields
in the pellets of the ceramic nuclear fuel used taking into account the temperature dependences
of its heat conductivity.

Keywords: automated system, mathematical support, data, functional dependence, linear
interpolation, cubic splines, temperature, heat conductivity, nuclear fuel.
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Csimaana Lllocmenko, Onena Yana

ApxiTekTypa NPOrpamMmHoOro 3a0e3ne4eHHs NI CYNIPOBOMKEHHS
ABTOMATH30BAHUX CHCTEM OINOBIllIeHHS HA BUPOOHULTBI

Onuc: YV 6 pobomi docniodceno nauinowupeniui apximekmypui namepru ¢petimeopky Flutter,
HageoeHo ix cxemamuyHy nooyoogy. byno 3’scoeano 20106HI nepegacu ma HeOONIKU PIZHUX
apximekmyp ma 00paHo HauOibul QYHKYIOHANLHY 015 PO3POOKU NPOSPAMHO20 3a0e3NneyeHHs.

Ol CYNPOBOONCEHHS — ABMOMAMU308AHUX CUCMEM ONOBIWEHHS HA — BUPOOHUYMEI, WO
PO3POONAIMBCAL.

Knrwwuoei cnoesa: flutter, Dart, ppeiimeopx, apximexkmypa, BLoC, Redux, Provider, Vanilla,
Native state, Scoped model

Coghia Xpycmanvosa, 3axap Tumuenxo
ABTOMaTH30BaHa iHGopManiiiHa cHCTeMa ONTUMI3aNil XiSJIbHOCTI MeIUYHOT O
3aKJIaxy

Anomauia: B pobomi 3anponoHo8ano agmomamus08any iHGopmayitiHy cucmemy onmumizayii
OisIbHOCMI MeOUYHO20 3aKAA0Y, KA HANIYYE 8 CBOEMY CKIAOI eleMeHmu iHmeaeKmyanizayii, wo
003801UN0 ONMUMIZYBAMU NPOYECC CKIAOAHHS PO3KIAOY JIKAPI8, CNPOWEHHs 8edeHHS 00JIKY
nayienmis, 3MeHUleHHs Yacy HeoOXiOH020 OJisl NPOBEOEeHH s BI3UMI8, A8MOMAMUYHOI Ni020MOBKU
38imis.

Knrwouoei cnosa: cucmema, inmenexkmyanizayis, agmomamu3ayis, MeoudHull 3axKiao

Bnraoucnae Kapabin, Bikmopia Hesniooosa
Mopgeai KepyBaHHfl BAaHTAKHO-TPAHCHOPTHMMH NPHUCTPOSAMH BHPOOiB
IIMPOKOI0 NPU3HAYCHHA

Anomauia: Cucmema asmomamuuno2o 30epicanns ma nowyky oauux Jracking (AS/RS)
NOBHICMIO eKCNILYamyemubcsl 6e3 00CbKoi npayi 015 a8momMamuyHo20 30epieaiHs ma 3as6Ku Ha
mosapu. Lle Hosuil niOHAMUL Mun CKIaA0CbKO20 20CNO0ApCcmea 0 adanmayii eKOHOMIKU, WO
PO38UBAE NONUM Y CYUACHOMY NOKONIHHL.

Knrwouoei cnosa nowyx oanux, AS/RS

Veronika Rudenko

Analysis of the Interaction of Zoomorphic Sociorobots with People

Annotation: In this paper, various types, characteristics, and parameters of zoomorphic
sociorobots are analyzed. During the analysis, the author set the task to consider the possible
areas of application of zoomorphic socio-robots, the results of their influence on humans, as well
as their further development.

Keywords: zoomorphic robots, sociorobots, zoomorphic sociorobots.
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luno Hazap, Onena Yana

OO0min ¢paiiiamu y Be0-3acTocyHkax 3 Bukopuctanusim NODE.JS

Anomauia: Y pobomi onucani OCHO8HI IHCMpYMeHmu 0OMIHYy iHGhopmayieo y 6e6-3acmoCyHKAX.
Tlopiensno pisni nioxoou u npunyunu. Budinteno Heoonikou uu nepesacu moco Ui IHULO20
Memooy nepeoaui iHpopmayii.

Knrouogi cnosa: ¢petimeopx, eedb-3acmocynok, cepgep, meppedica

Bonooumup Besxoposaiinuii, Bonooumup Xanoicsn

MartemaTuyHa  MoOAeJib  0araToOKpurepiaabHOI  3a4a4i  CTPYKTYPHO-
NapaMeTPUYHOI ONTHMIi3alil BAPOOHNYHNX TEXHOJIOTIYHHUX NPoLeciB

Anomauyia: 3 GUKOpUCMAHHAM  OeKOMNO3uyii  npobaemu  onmumizayii  UPOOHUYUX
MEXHON02IYHUX NpoYecie 3anponoHO8aAHA NOCMAHOBKA | MamemMamuiyua Mmooelb 3a0adi ix
CMPYKMYPHO-NAPAMEMPUYHOI  onmumizayii  3a  NOKA3ZHUKAMU  HABEOeHUX  eumpam,
NPOOYKMUBHOCMI ma SAKOCMI NpooyKyii. [[ns cKansipHo20 OYIHIOBAHHA BapiaHmMié piluleHb
3anponoHO8aHO BUKOPUCMAHHS VHIBEPCANbHUX (DYHKYIU 3A2aNbHOI KOPUCHOCMI HA OCHOGI
noninoma Konmozcoposa-I'abopa ma KopucHocmi dacmkoeux Kpumepiig, wo 003807€
RIOSUWUMU MOYHICMb BUSHAYUEHHS nepesaz 0coOU, W0 NPUUMAE PIULEHH.

Knrwowuoei cnosa: eupoOnuuuii mexmonociuHuil npoyec, Mooeib, CMPYKMYpPHO-NAPAMEMPUUHA
onmumizayis.
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