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
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GbaxiBIsIM, TaK 1 CTyJAeHTaM YHIBEPCUTETIB CKJIACTHU 3alajibHy KapTHHY PO3BUTKY
iHpopMaitHUX TEXHOJIOTIH Ta MOB'I3aHUX 3 HUMU TTUTAHb.
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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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BucnoBkn. Po3po0rieHi aBTOpoM ajiropUTMU 3HAXOJSATh CBOE 3aCTOCYBaHHS Y Oararbox

MPUKJIAIHUX MpobiemMax, 30KpemMa, MaTeMaTH9HI MOJENi i/leaIbHUX Ta KBaziijlealbHUX MOIMIB MpH
HASBHOCTI JDKepera MomepevHnX 30ypeHb YCIITHO 3aCTOCOBYIOTHCS MPH MOICIIOBAHHI Pi3HOTO
POy SIBHIII Ta TIPOIIECIB OB’ I3aHUX 13 3a/1a4aM¥ €KOJIOTii, 3aauaMu 3a0pyAHEHHS IeBHUX JUISHOK
oOJacTeid, 3aJjJadaMu T€0JIOT11, 3a1auamMu Teopii GinbTparii, in. (AuB., Hamp., [5, 6]).
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Posensauymo npukiao UKopucmants 2eKco2oHaIbHO20 pacmpy 6 kapmozpagii

['excoronanmeauiit pactp [1-8] e Habip TeKcCiB, SKi YTBOPIOIOTH PacTpoOBY MoBepxHiO [1].
I'ekcaron (rexc) - me mecTukyTHa ¢irypa y sikoi Bci cropoHM piBHI. Takoxx Bci KyTH €
piBHUAMH, 1 TopiBHIOIOTE 120° (puc. 1).

Pucynoxk 1 — ['ekcaron«ra iforo BIaCTUBROCTI

[IpaBunbHI  IMECTHKYTHHKH €  (OpMOIQs. HAHOMMKYOIO 70 KoJa, Ky MOXKHA
BUKOPHUCTOBYBATH JUISI TPABWJIBHOI MO3aiKM TUIONIMHW, 1 BOHH MAlOTh JOJAaTKOBY CHMETPIIO
MOPIBHSIHO 3 KBajpaTamu . [1i BinacTHBOCTI AAIOTH TaKi MepeBaru.

e 3MeHmIeHI epeKTH KpaiB - MICCTHKYTHA CiTKA jJac€ HAUHWKYC CIIBBIIHOIICHHS IEpUMETpa JI0
wiony Oyab-sSKO1 3BUYAHOT Mo3aiky IUIolMHY. Ha mpakTuili 1e o3Havae, mo mij yac poOoTu 3
reKcaroHaJTbHUMH ciTKaMu edekTr KpaiB 3BefleHi 10 miHimymy. lle, mo cyTi, Ta cama mpuumHAa,
YoMy BYJUKHU OyJyIOTbCS 3 IIEETUKYTHUX CTIMLHHMKIB! 1€ PO3TAlIyBaHHsI, SIK€ MiHIMI3Yy€ KUIbKICTh
Marepiay, SKHil BAKOPHCTOBYETHCS JIJISI CTBOPSHHS PENIITKH KOMIPOK i3 3aJJaHUM 00’ €MOM.

e Vci cyciiy IIeHTUYHL 4 KBaJAPaTHIWEITKY MalOTh JIBa KJIACH CYCIiJIiB: Y CTOPOHAX OOEKTY MaroTh
criylbHe peOpo Ta B JIaTOHAIRHMX HANPsSMKaX 13 CIUIBHOIO BepmmuHO. HaBmakw, KITiTHHKA
IIECTUKYTHOI PEIiTKH Mae MIETh 1TeHTUYHUX CYCIAHIX KIITUHOK, KOKHA 3 SIKAX Ma€ OJHY 3 IECTH
CTOpPIH OJTHAKOBOI HOBXUHH. KpIM, TOT04 BiJICTAHh MK IICHTPOIaMH OJTHAKOBA JUISI BCIX CYCIIIB.

e Kpamre nigXoAuTh 10 BUKPUBICHUX TTOBEPXOHD - KOJIM MAEMO CIIPaBYy 3 BEIUKUMH ILIOIIAMHU, 1€
KpUBHU3HA CTAC BAKIMBOIO, MECTUKYTHUKH Kpaine MiAXOMATh JUIS 1€l KpUBH3HH, HIK KBaJIPaTH.
Octb yomy yTOONBHI M'SHIBUTOTORJEHI 3 IECTUKYTHUX MaHEeNeH.

Posrmstaemo JleTaibHy OJHY 3 IepeBar T'eKCOrOHAIBLHOTO pacTpy. BimoOpaszumo kapty
[pinanky Ha TEKCOrOILHOMY Ta KBaJpaTHOMY pacTpax (puc. 2).
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Pucynok 2 - ['ekcoronbHUi Ta KBaJpaTHUH, pacTp HakTacHui Ha kapty [pinankn

Sk pe3ynbTar, MOXHA 3pOOUTH BUCHOBOK, 1O HAKJIAIaHHS TeKCOTOILHOTO pacTpy Ha KapTy
[IpiaHKy Mae ORI YiTKE 300paXkeHHs mIoMnti. To0To, SKIIo JeBaiic Mae TeKCOrOJILHUN pacTp, TO
e 300pakeHHsl OyJe 4iTKilIe Hi’K Ha KBaApaTHOMY pacIpi. Takok 1 BimoOpaKeHHsI MEeBHHUX
BJIACTUBOCTEH T€KCOTOHALHUAN pacTp TaKOXK OyJle MaTH YiTKim Mexi (puc. 3).

0 500 1000 1500 2000 2500 0 20 40 60 80 100

Pucynoxk 3 - BimoOpaxxeHHsI XapaKTepUCTHK OCTPOBA Ha TEKCOTOHAIIBHOMY pacTpi

SIKIIO 3MEHIIATH PO3Mip TeKCiB, TO 300pakeHHs OyJie MaTH OCh TaKWW BHUTJIS (pHC.
4)
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Pucynox 4 - 3MeHIIeHHs po3Mipy TeKCiB A aHai3y

Sk pe3yibTaT TeKcaroH Ta TeKCOTOJBHHM pacTp Mae BEJIMKHEA MOTEHINAT S MOXKe CTaTd
HACTYITHAM TIOKOJIIHHSAM PACTpPiB JIJI1 BAKOPHCTAHHI Y AUCILICTX.
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