MIiHICTEpPCTBO OCBITH 1 HAYKH YKPaiHH
Onecbknii HANIOHAJIBLHUHA TEXHOJIOTTYHUH YHIBEPCHUTET
IHCTUTYT KOMII'IOTEPHUX CHCTEM 1 TEXHOJIOT i
"Ingycrpis 4.0" im.IL.H.IlnaTonoBa

«H®OPMAMIAHI TEXHOJIOTT I
ABTOMATM3ALIIS — 20225

) MATEPIAJTH
XV MDKHAPOJHOI HAYKOBO-IIPAKTHYHOI KOH®EPEHI]II

20 - 21 XKOBTHAI 2022 p.

M.OZIECA



Marepianu XV koHdepenuii «IHpopmaliliHi TexHosoril i aBToMaTu3aris - 2022»

MINISTRY OF EDUCATION AND SCIENCE OF UKRAINE
ODESSA NATIONAL UNIVERSITY OF TECHNOLOGY
INSTITUTE OF COMPUTER SYSTEMS AND TECHNOLOGIES
"INDUSTRY 4.0" NAMED AFTER P.N. INTATOHOBA

«INFORMATION TECHNOLOGIES AND
AUTOMATION- 2022

PROCEEDINGS
OF THE XV INTERNATIONAL SCIENTIFIC AND PRACTICAL
CONFERENCE

) x ) , :
v l/ 3
| \ S

>/"¥/

OCTOBER 20 - 21, 2022

ODESSA



Marepianu XV koHdepenuii «IHpopmaliliHi TexHosoril i aBToMaTu3aris - 2022»

OpranizaniiHui KomiTeT KOH(pepeHuii
Organizational committee of the conference

I'osoBa
Supervisor

€ropos b.B., npod. (Oneca)

3acTynHHKH roJioBH
Deputy Chairmen

IToBapoBa H.M., nou. (Oneca, Ykpaina)
Xo6iu B.A., mpod. (Oneca, Ykpaina)
Kotnuk C.B., nou. (Oneca, Ykpaina)

YjieHu KoMiTETy
Committee members

Panagiotis Tzionas prof. (Thessaloniki, Greece)
Qiang Huang, prof. (Los Angeles C.A., USA)
Yangmin Li, prof (Macao, China)
Apremenko C.B., npod., (Oneca, Ykpaina)
Pomanrok O.H., mpod. (Binaui, Ykpaina)
['pabko B.B., mpod. (Binnuugs, Ykpaina)
€ropoB B.b., n.1.H. (Oneca, Ykpaina)
Kyuenko A.lL, npod. (KuiB, Ykpaina)
Jlapantok A.IT., mpod. (KuiB, Ykpaina)
JIucenko B.®., mpod. (KuiB, Ykpaina)
JIro6uuk JI.M., mpod. (XapkiB, YkpaiHa)
[Tanos L., mpod. (Pyce, bonrapist)
[TnotHikoB B.M., mpod. (Oneca, Ykpaina)
CroskoBa B./1., nou. (Tpaxwusi, boxrapis)
Cycnos B., nou. (Komamnin, [Tosbia)
Aptem'es I1., mpod. (Onpiutun, [onsia)
Cynanescoki B., gou. (KumuniB, Monmosa)
Awmanxomnosa C., noi. (Anmartu, Kazaxcran)



Marepianu XV koHdepenuii «IHpopmaliliHi TexHosoril i aBToMaTu3aris - 2022»

Y IK 004.01/08

Indopmamiitni  TexHomyorii 1 aBroMarmsanis — 2022 / Marepiamu XV
MDKHApOJIHOT HayKOBO-IIpakTU4yHOi KoH(epeHuii. Oneca, 20-21 xoBtHs 2022 p. -
Oneca, Bugasauurso OHTY, 2022 p. — 246 c.

30ipHUK BKJIIOYA€E Marepiajgu JOMOBiAedl ydacHUKIB KoHpepeHii, sKi
00'eTHaH] 32 TEMaTUYHUMU HAIIPsIMKaMHU KOH(QEpeHLii.

30ipHuK OyjZe KOpWCHWM SIK ISl (axiBIiB 1 MpamiBHUKIB ipM, 3aifHITHX B
obnacti IT, Tak 1 ;s BUKIAgayiB, MariCTpiB 1 CTYJEHTIB BHUILIHUX HaBYAIbHUX
3aKJTadiB, SIKi HABYAIOTBCS 3a HaNpsMaMH 1 CHeiaJbHOCTSIME.  TPOrPAMHOTO
3a0e3nedeHHs, O0YUCITIOBAILHOT TEXHIKM 1 aBTOMAaTH30BAHUX CUCTEM, MPHKIATHOL
MaTeMaTHKH Ta o0pobku iHdopmanii, Oyme KopucHHM mpodecioHamaMm 3
KOMIT'FOTEPHOTO MOJICITIOBAHHS Ta PO3POOKU KOMITIOTEpHUX 1TOP.

PesynbpTaTi mocnimkeHb y 301pHHUKY MPEICTABISIOTH COOOK CBOEPITHUM 3pi3
CYy4acHOT'O CTaHy CIIpaB B MepepaxoBaHUX rany3sx 3HAHb, SKHI MOXe JOTTOMOTTH SIK
GbaxiBIsIM, TaK 1 CTyJAeHTaM YHIBEPCUTETIB CKJIACTHU 3alajibHy KapTHHY PO3BUTKY
iHpopMaitHUX TEXHOJIOTIH Ta MOB'I3aHUX 3 HUMU TTUTAHb.

Haykogi mpaiii 3rpyrnoBaHi 3a HanpsMKaMu po0oTH KoH(epeHIlii Ta HaBeeH]l B
andaBiTHOMY MOPSJIKY MPI3BUII ABTOPIB.

Marepianin  (Te3u AomOBiAeH) JAPYKYIOThCS B aBTOPCHKIM  peaakiiii.
BinnosinanbHICTh 32 SIKICTh Ta 3MICT MyOJiKaliil Hece aBTop.

PexoMmenmoBaHo s nyOumikamii BueHoro Pamoro HaBYallbHO-HAyYKOBOTO
IHCTUTYTYy KOMII'IOTEpHUX cucTeM 1 TexHonorii  «lamyctpis 4.0» im. ILM.
ITnatonoa OHTY Big 27.10.2022 p., mpotokosa Ne 2.

Martepianu mogaHo yKpaiHCHKOIO Ta aHTJIiHCHhKOI0 MOBAMH.
Penakrop 36ipHuka Kotiuk C.B.

©O0necbkuii HAlllOHAIBHUI TEXHOJIOTIYHUHN YHiBepcuTeT, 2022
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UDC 004.01/08

Information Technologies and Automation - 2022 / Proceedings of the XIV
International Scientific and Practical Conference. Odessa, October 20-21, 2022. -
Odessa, ONTU Publishing House, 2022 — 246 p.

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

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

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

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

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

Recommended for publication by the Academic Council of the Educational and
Scientific Institute of Computer Systems and Technologies "Industry 4.0" them. P.M.
Platonov from 27.10.2022, protocol Ne 2.

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

© Odessa national university of technology 2022
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VJIK 004.421

CTBOPEHHS AJITOPUTMY ITIOBYJAOBU MAPHIPYTY ITPOXOAY
KAMEHEINPUBUPAJIBHOI MAILIMHU IO IMOJIO

AnTtonoBa A.P. , Momko A.B. (allaantonova62@gmail.com,
prol00moneyfarmer@gmail.com)

OoecbKuil HAUIOHANLHUIL MEXHON02IYHUIL YHIgepcumem (Ykpaina)

V me3ax posensnymo axmyanvhicms po3pooxu aneopummy nodyooeu MApuipyny MauiuHu,
3pobneno niar pobomu. Ilpoananizoeano ocHoO8HI 3acobu O peanizayii €meopeHo20 dn2Opummy i
HANpAMKU il PO3GUMKY.

Bemyn. Tlonst cXWiibHI IO CHIJIBHOTO 3acMideHHS KaMiHHAM, sKE 3F0JOM MOXKE CTaTh
MPUYMHOK CEpHO3HUX TMOJIOMOK CUTBCHKOTOCMONApchKol TeXHiku. Ha TaHHIT MoMeHT ans
BHUpIIIEHHS Takoi MpoOJieMH BUKOPHUCTOBYEThCS abo pydHa, Impars, a0o0  ClemiaibHl
KaMeHeNMpUOUpaNbHI MAIllMHU, Ha SKAX HPODKIKAIOTE _IIOTeM . Tiepell BUKOPUCTAHHSIM
CLITBCHKOTOCTIOAPCHKOT TEXHIKH.

Ocnosna yacmuna. Ha choroAHIIIHIA JeHL aBTOMATH3ALls NPOROAUTLCS B YCiX chep KUTTA
JUIsl CKOPOUYEHHSI Yacy Ta BUTpaT Ha BUPOOHMILTBO Ta OUILIIOTO KOMGOPTY, TOMY aBTOMAaTH3AIlis —
Ile OJHE 3 OCHOBHHMX 3aBJaHb I BCHOTO CBITY CBOrojHi. I HaBiTh y il cdepi € 110
aBToMaTu3yBaru. Jlins aBTOMaTH3auii 3aayl npuOUpaHHS KaMiHb 13 IOJIB MOXHA pPO3POOHUTH
cremiagbHy Oe3MiJIOTHY MaIluHy, sSKa 3MOXKE caMa IPOTKIPKATH TI0JIeM, pO3IIi3HaBaTu Ta 30upaTh
Kamiaas [1].

Jlis BupiteHHs moAi0HOT 331241 TOTPIOHO BUKOHATY psifl 3aB/IaHb:

® PO3pOOUTH AM3aiiH MallVHU

® PO3pOOUTH MaKeT MalliuH

® pPO3pOOUTH HellpoMepexy I pO3Mi3HABAHHS KaMEHIB

® po3poOUTH GOPTOBUIT KOMIT IOTEp A0 MallHHU

® pO3pOoOHTH CepBepHUil MOMATOKS Ha SIKOMY OyJie BH3HAUaTHCS MapIIpyT MAIlUHH I10 TIOJIO
Ta KOpEryBaTH HAIIPSIM 110 pPYXY MAIIHHH.

PosrnsiHémo ocTaHHiil eTan GUIbIN AeTalbHO: HA I[bOMY €Talll HOTPIOHO MPOBECTH AETaTbHUI
aHaiz MOMKIMBHX BHJIB WI0JaTKiB, 00paTh 3aco0W i PO3pOOKHM OOpaHOTo BUIY MOJATKY,
IpoaHami3yBald MOXIHUBOCTI B3aeMojii oOpaHux3aco6iB  po3pobku 13  GPS  nanmmu,
POAHANI3yBATH »MOXIIUBOCTI OOMIHY JaHWX OOpaHHX 3aco0iB  pO3poOKH 13 OOpPTOBHM
KOMIL FOTePOM MAIMIWHU Ui KOperyBaHHs ii Jiif Ha MOJi, a TaKoX MpoaHami3yBaTH Ta OOpaTu
CepBEPHY 0a3y JaHUX, sIKa 3MOJKE IIPAIFOBATH 13 crienuigHuMU TeoJanuMu [2].

[IpogiRmu AeTanbHUI aHaANi3 OCTAHHBOTO €Taly JUIsi CTBOPEHHS alrOpUTMYy MOOYIO0BH
MapIpyTy HpoxXoay KaMeHepruOUpaabHOI MAaIIWHU TI0 OO Ta B3aEMOJIIT J0AATKy i3 OOpTOBHM
KOMIIT FOTEPOM MallliHU OyJI0 00paHo Taki 3aco0u il BUPIIIEHHS TOCTAaBIEHOT 3a/1ayi:

e MOBY IIporpaMyBaHHS BUCOKOTO piBHIO Python;

e BeO-ppeiimBopk Django, sikmii Oa3yeTbcss Ha MoBi Python, anms wamucanHsS cepBepHOL
YaCTUHU CalTy s BHECEHHS JaHUX TpO TMOJIsT Ta MOOYJOBH QITOPUTMY MEPEeMIIeHHS
KaMeHeMpUOUpaTbHOT MAIIMHU TIO TOJIIO;

e 0i0mioteky GeoDjango s B3aeMOJIT i3 reolaHUMU Ta 30epiraHHs iX y KI€HT-CepBEpHIM
0a3l JaHux

e BeO-(peitmBopk DjangoRestFramework ans 3a0e3meueHHsT MOXKIMBOCTIOOMIHY JaHUX MiX
CEPBEPHOIO YaCTUHOIO CaTy Ta OOPTOBUM KOMIT IOTEPOM MAIIUHU;
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e iient-cepBepHy CYB]] PostgreSQL;

e posmupenHs POSTGISmxns CYBJ[ PostgreSQL, sike mo3Boiise 30epiratm y 0a3i JaHHX
reojiani;

e crienianbHi 610TI0TEKH [T €KCIIOPTY JaHUX;

® 6ibmioteky subprocess s 3amycky UNIX komaH1 Ha cepBepHiil YacTHHI I0aTKY.

BucHoBkn

VY uit poGoti Oymo pO3TISIHYTO 3acTOCYBaHHS aBTOMAaTH3alii mporecy 300py KaMiHHS Ha
CLTBCHKOTOCTIOIAPCHKUX TOJISAX 1 ICHYIOU1 3aCO0M peajtizallii CTBOPEHOTO aJITOPUTMY.
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SMEHIIEHHS MOPAAKY MOJAEJIE KOMIIEHCATOPA IIEPEXPECHUX 3B’S13KIB
ABTOHOMHOI CHCTEMU KEPYBAHHSI

Lop6iituyx M. L., JIazopis H. T., Jlazepie A. M. (mi_profgorb@ukr.net, allalazoriv@gmail.com)

leano-@pankiscoKuit HAWIOHATLHUTI MEXHIYHWIL YHIgepcumem Hadmu i 2a3y (Ykpaina)

Bukonano cnpowenns mamemamuynux mooesiell KOMNEHCAmMoOpd nepexpecHux 36 s3Ki6
cucmemu  A6MOMAMUYHO20  KePYBAHHA — MEMNEPAMYPHUM — PelcumMom  mygenvnoi neui 3
SUKOPUCMAHHAM.  CUHRYIAPHUX 4ducen [aukens ma 6u3HauyeHd MOYHICMb MAKO20 CHPOUJeHHS.
Hoxazano, wo siduocna noxubrka anpoxcumayii ne nepesuwye 0,8 %.

Y pAaHiii poOOTI po3rnsAacTbes TUN My(eTbHUX TMedeid, K1 MaloTh JIBa PO3AUTEHUX JIKepena
JKUBJICHHS, IO 3YMOBJIFOE HASBHICTH JBOX KaHAJIB Iepe/iadi KepyrounX BIUIMBIB, HAIBHICTH SIKUX
MOPOJIKYE MOMATKORI 3B’ A3KH, 1[0 3HAYHO IMOTIPINYE SKICTh KEPyBaHHS TaKUMHU 00’ ekTamu. OTHUM
i3 crmoco0iB 3MCHINICHHS B3a€MOBIUIMBY BXiJHUX BEIWYWH Ha PEryJhOBaHI BUXIJHI BEJIMUUHU €
BBEJICHHS Y KOHTYP CHCTEMHU KepyBaHHS KOMIICHCATOpA NEPEXPECHUX 3B’ S3KiB, IPU3HAUCHHS SIKUX
MTOBHICTIO JIIKBi{yBaTh a00 3HAYHO 3MEHIIUTH TaKi B3aEMOBILTUBH [1].

Uy 5 Uy -
CtpykTypHa cxema KOMIIeHcaTtopa 3o0paxkena Ha puc.l. Ha pumc. 1 "¢ 1 “¢2 - puximHi

CHTHAIM PEery/sTopis, a 2 i ¢! - BEXOAM KOMIICHCATOpA, SIKi € KOMAHIHMMHU CHTHAAMH, IO
MTOCTYIAIOTh Ha 00’ €KT KepyBaHHS.
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