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Haykogi mpaiii 3rpyrnoBaHi 3a HanpsMKaMu po0oTH KoH(epeHIlii Ta HaBeeH]l B
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Penakrop 36ipHuka Kotiuk C.B.

©O0necbkuii HAlllOHAIBHUI TEXHOJIOTIYHUHN YHiBepcuTeT, 2022



Marepianu XV koHdepenuii «IHpopmaliliHi TexHosoril i aBToMaTu3aris - 2022»
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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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YJIK 004.942:656.61.052
BUKOPUCTAHHS ITOJIIOCY MTOBOPOTY Uit MAHEBPYBAHHA 3
MNO310B)KHbBOIO HIBUAKICTIO
3inuenxo C.M., Tocrokopuii O.M., Mamenko ILII., Kupuuenko K.B., MaTeiiuyk B.M.
(srz56(@ukr.net, otovstokory@gmail.com, pavlo.mamenko@gmail.com, kvklecturer@gmail.com,
mateichykv(@gmail.com)
Xepconcoka oeprcagHa mopcoka akaoemia (YKpaina)

Jlocniooiceni xepysanHs 080X HAUOIbUL NOWUPEHUX CXeM O0O0HO 26UHMOB020 CYOHA i3
KOPMOBUM CMEPHOM 1 HOCO8UM NIOPYIIOI0UUM NPUCIMPOEM Md 13 KOPMOBUM CIMEPHOM Be3 HOC08020
niopynioiou02o0 npucmpolo, O 30IUCHEHHS MAHeepy8aHb HABKOAO HOMIOCY NOBOpOmMY i3
NO3008HCHLOIO WUBUOKICTNIO.

IMocTranoBka 3axaugi. [IpoTsrom octanHix 10 pokiB crocTepiractbes TCHICHISN CYTTEBOTO
301IBbIIEHHS IMIBHJKOCTEH Ta pO3MIpiB CyAEH, OCHAIEHHS CYyAEH Jefani OinbInor KUILKICTIO
3aco0iB HaBirarii, 3poCTaHHs MOTOKY iH(opMarii uist 00poOKH Ta YXBATEHHS pircHHSI. QCOO0THBO
BaYKKa CUTYyaIlisl BUHUKAE TIPU MaHEBPYBaHHI B OOMEXKEHHUX BOJAX, Je MPOCTip s MaHeBPYBaHHS
MTOCTIHO 3MEHIIYEThCS. Y 3B'SI3KY 3 ITUM, KIJTIBKICTh aBapiil i karactpod Ha MOPIIIOCTIHHO 3poCTae.
OnHi€ero 13 HaWBaXJIMBIMIUX TMPUYUH 3pOCTaHHS amapiit Ta KaracTpod € TMOACLKHUH (akTop.
[locuneHHs BUMOT 10 MiArOTOBKH Ta TIEPEMiArOTOBKH INTYpPMaHIB HE J1ac TPOIOPIIHHOTO
3HIDKEHHS TIOKa3HWKIB aBapiiiHocTi [1], Tomy ¢axiBiii Bee Oinmblle YRaru 3BEpTAlOTh Ha
aBTOMATH3AIIIIO TIPOIIECiB KepyBaHH [2-6]. MeToro poGoTH € AOC/TiIKCHHS TUTAHh aBTOMATHIHOTO
MaHEeBpYBaHHS CYyJeH B OOMEXEeHHUX BOJaX 3¢ BHKOPHCTAHHSM KOHIEMIIi TOJIOCY MOBOPOTY,
po3poOKa METO/iB, AITOPUTMIYHOTO Ta MPOrpaMHOrO \3ade3MedeHHs MOJyJsi aBTOMAaTUYHOTO
KepyBaHHSI MaHEBPYBAHHSIM.

Ilepeik BUpiMyBaHHX NHTAHB: MOCTKCHHSL MOXJIMBOCTEH JBOX CXeM KepyBaHHS:
CXeMH KEpYBaHHS OJIHO TBHHTOBMM CYJHOM 3,KOPMOBUM KEPMOM 1 CXeMH KepyBaHHsS OJHO
TBUHTOBHM CYJHOM 3 KOPMOBHUM KEpPMOM 1 HOCOBUM WiApPYJIIOIOYAM IIPUCTPOEM, B YaCTHHI
MaHEBpPYBaHHsI 3 TMO3J0BXKHBOIO IIBHUIKICTIO HABKOJIO 33JIaHOTO TOJIOKEHHS IMOJIOCY TOBOPOTY;
po3poOKa METOJiB, ANFOPUTMIYHOFO Ta, MPOTPAMHOTO 3a0e3MeUYCHHS] MOJYJII aBTOMATHYHOTO
MaHEeBpYBaHHsI 3 MO3HOBKHBOI( MBUIKICTIO HABKOJIO 3aJaHOTO MOJIOKEHHS TOJIOCa MOBOPOTY;
MareMaTHYHE MOJEMIOBAHHS IIPOIECiB  MAaHEBPYBaHHSI Yy 3aMKHYTOMY KOHTypi «Cuctema
kepyBaHH: — OG'€KT KepyBaHHS» Ha CTEHI1 iMITAI[IfHOTO MOJETIOBAHHSL.

Cyxp pocaikenns. Y 2010 pomi J. Artyszuk omyOmikyBaB crartio "Pivot point in ship
manoeuvring' [7], B sKii, 3anmicaB YMOBY BH3HAUYCHHS IOJIOKEHHs IOJIOCAa TMOBOPOTY HE B
. . Vo R=0 . .
CKalsipHilt dopmi ¥ ¢ , SKOIO KOPUCTYBAIHCS MOTO TIONMEPEIHWKH, a y BEKTOPHIN
VHoxR=0 grayo3somiia BusHaunTH, KpiM abCIICH, TAKOX OPAMHATY Ta AIUTIKATY IONIOCY
MOBOPOTY. /[t TpaKTHUYHMX JI0IATKiB BUKOPUCTOBYIOTH JIMIIE a0CIIACY Ta OpJIUHATY

X y Uz y
: (1)
Vy
Vy+Rw, =0 > R, =——
@z )

VYcranenuit pyx JiHeapru30BaHOI MOJIEINI CYJIHA 13 HOCOBUM IiJIPYJIIOIOUUM IPUCTPOEM MAE
BUTJISAT
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HaitGinpmuit inTepec mpeacTapBise pyx cyaHa 0e3 Kyra Jpeidy, 1o CIpollye KepyBaHHS
CYZTHOM, JIO3BOJISIE 3a0MIAJIKYBAaTH HAIMBO ab0O MPOBOIMTH IIBAPTOBI omepairii 6e3 ymapy HOCOM
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Jlnst cxemu 0e3 HOCOBOIO IiJIPYJIOIOYOrO MPUCTPOIO, HABEIEHE BUIE KEPyBaHHS MaTHMe
BULJIS]T

9y 9ok
00 OF,

P =
; (7)
He Bakko moMiTHTH, MmO U1 CXeMH ©O€3 HOCOBOTO IiJIPYIIOIOYOTO MPUCTPOIO, MICIs
migcraHoBKH piBHsiHHS (7) Y Opyre piBHsHHS cucteMu (5), kepyBamHs © ckopouyerses. Lle
O3HaYae, MO B CXeMi 0e3 HOCOBOTO MiJPYJIFOI0YOr0 MPHCTPOIO, MUPKYJIAIIS 3 HYJIHOBHM KYyTOM
napefidy MOXJIIMBA TUTBKU 3 OJHUM pajilycOM LUPKYJISIIi, 110 BU3HAYAETHCS I'€OMETPUUYHUMH 1
T1IPOMHAMIYHIMH XapaKTePUCTUKAMH CY/IHA.
ap 00 | oF, 25,
oV, oM, | 90 OF, 0oy OF,
Y oF, o, Ig —lp

(®)

[lepenumemo npyre piBHSHHS CUCTEMH (6) y BHTIISII
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PiBusians (6), (9) Bu3HayaroTh HaOlp KepyBaHb y CXeMi 3 HOCOBUM ITIIPYJTIOIOYNM TIPUCTPOEM,

. . R 5
1110 3a0e3euyIoTh IMPKYJISI0 CyIHa 3 pajgiycoM - 6e3 Kyrta apeidy.
BucHoskn

[o pe3ynpTaTam MOCHTiKEHh MOKHA 3pOOUTH HACTYITHI BUCHOBKH:
o JUTSL CXEMU KepyBaHHS 0€3 HOCOBOTO MiJPYJIIOI0YOT0 MPUCTPOIO, abCIica MOTCY HOBOPOTY

HE 3aJIeKUTh BIJl KepyBaHb ©,0 , a 11 3Ha4YeHHS BUW3HAYAEThCSA JMAIME TEOMETPHYHMMHU Ta
T1IPOMHAMIYHIMH XapaKTePUCTUKAMU CY/IHA;

J cXeMa KepyBaHHsS 13 HOCOBHM MiAPYJTIOIOUNAM MPUCTPOEM MA€ HAMTHUINKORICTL K€PYBAHHS,
pyX CyAHa MO UMPKYJAIIMHIA KpUBi MOXHa 3a0e3NednTH He TIMLKH 13 Jr00MMH OakaHMMU
3HAYCHHSIMU a0CIMCH Ta OPIUHATH TIOJIOCY MIOBOPOTY, alle i ONTHMATRHO, BIIMOBLIHO JI0 BAOpAHOI
(byHKLIT SKOCT1 KepyBaHHS;

. JUIST CXEMHU KepyBaHHS 0e3 HOCOBOTO IMiJIPYJIIOIOYUOr0 HPHCTPOIO, NMUPKYIAIiS 0e3 KyTa
nIpeitdy MOXIIMBA JUIIE 3 OJHUM DPAAlyCOM IUPKYIAIIL BIPaBO Ta OJHHM PaAiycoOM IHPKYJISIIii
BIIiBO, fKi BIJIPI3HSIOTHCS 3a BEJIWYMHOK OJMH BiJl OXHOTO, HE 3aleXHUTh Bil KepyBaHb 1
BU3HAYAIOTHCS JIAIIE TEOMETPHYHIMH Ta TiAPOJANHAMIYHUMH XapaKTCPUCTHKAMU CYIHA;

. JUTSL CXeMH KepyBaHHS 3 HOCOBHM IIAPYITIOIOYHM HPUCTPOEM, IIMPKYIIIis 6e3 KyTa npeiidy

MO’Ke OyTH peaizoBaHa HECKiHUCHHHM HabopoM kepyBab (Bimxmrenmsm © temerpady CEV,

BiJIXUJICHHSIM OR CTepHa Ta BIAXUIEHHSM O Tenerpady HOCOBOTO MiAPYIIOIYOTO MPUCTPOIO).
Bu3HaueHHsT TakWxX KepyBaHb MOXKe OYTH 3HiliCHEHO Yy OOpTOBOMY OOYHCIIIOBAdYl IIISIXOM
BUPINICHHSIM ONTHUMI3allifiHOL 3a4aul 13 3alaHOr0 (YHKIIE€I SKOCTI KepyBaHHS, a00 IIISIXOM
BHPINICHHSIM CHCTEMU aJireOpalqHuX piBHSHG i3 I0JaTKOBHM OOMEKEHHSIM Ha KepyBaHHSI.
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