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YK 004.01/08

Indpopmariiini  texHomorii 1 asromatmzamis — 2021 / Marepiamm  XIV
MDKHApPOJHOT HAyKOBO-TIpakTH4HOI KoH(epenmii. Onxeca, 21-22 xostas 2021 p. -
Opneca, Bugasaunireo OHAXT, 2021 p. — 350 c.

30ipHMK BKJIIOYA€E MaTepiaau JOTNOBiACH yYacHHWKIB KOH(MEpeHIii, ski
00'eTHaHI 32 TEMAaTUYHUMU HaNpsSMKaMH KOH(EpEeHIIii.

30ipHUK OyAe KOpUCHMM SIK JUIsi (DaxiBIIB 1 MpaliBHUKIB (ipM, 3ailHATUX B
obmacti IT, Tak 1 Jys BUKJIAAA4iB, MariCTpiB 1 CTYJCHTIB BHUIMUX HaBYAJIbHUX
3aKJajiB, SIKI HABYAKOTHCS 3a HaNpsAMaMyd 1 CHEHIAIbHOCTSIMU MPOTPAMHOTO
3a0e3ne4YeHHs] O0YMCIIIOBAIbHOI TEXHIKM 1 aBTOMATH30BaHUX CUCTEM, NPUKIAIHOI
MaTeMaTUKu Ta o00poOku iHdopmarii, Oyae KOpUCHUM - IpodecioHallaMm 3
KOMIT'FOTEPHOT'O MOJICITIOBAHHS Ta PO3POOKH KOMIT'FOTEPHUX 1TOP.

PesynbraTtu mociimkeHb y 301pHUKY MPEACTABISIIOTH COOO0 CBOEPIAHUN 3pi3
CYy4aCHOTO CTaHy CIIpaB B MEPEPaxOBAHUX TaTy3siX 3HAHb, SIKAM MOKE JIOMTOMOTTH SIK
daxiBugM, Tak 1 CTyJEHTaM YHIBEPCUTETIB CKIIACTH 3arajbHy KapTHHY PO3BUTKY
1H(hOpMAIIHHUX TEXHOJIOTIH Ta MOB'I3aHUX 3 HUMU TUTaHb.

HayxkoBi nparii 3rpynoBaHi 3a HanpssMKaMud poOOTH KOH(EpEHIIii Ta HaBE/IeHI B
andaBiTHOMY MOPSIAKY MPI3BUII] ABTOPIB.

Martepianu (Te3u J0mOBIEH)  APYKYIOTBCS B  aBTOPCHKIM  pemakiiii.
BianoBigaapHICTP 3a SKICTh TA 3MICT ITyOIiKaIiil HeCe aBTop.

PexomenmoBano s myoOsikamii Buenoro Pagoro HaB4allbHO-HAYKOBOTO
IHCTUTYTY KOMITHOTEpHUX cHcTeM 1 TexHosorid  «lHmyctpis 4.0» im. ILM.
[Tnaronosa Bix 23.09.2021 p., npoTokomn Ne 2.

Marepianu mojaHo YKpaiHChKOIO, pOCIMCHKOI0 Ta aHTJIIHCHKOI0 MOBAMH.
Penakrop 36ipauka Koriauk C.B.

©Onecbka HalllOHAIbHA aKaIeMisi XapuoBHX TexHouorii, 2021
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UDC 004.01/08

Information Technologies and Automation - 2021 / Proceedings of the XIV
International Scientific and Practical Conference. Odessa, October 21-22, 2021. -
Odessa, ONAHT Publishing House, 2021 — 350 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 23.09.2021, protocol Ne 2.

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

© Odessa National Academy of Food Technologies, 2021
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University of Tirana Albania
ATJMATHHCKUI YHUBEPCUTET PHEPTeTUKH U CBs3M uM. I'. JlaykeeBa Kazaxcran
benopycckuil rocy1apCTBEHHbIN YHUBEPCUTET Pecniybmmica
bemapych
Benopycckuit rocyapcTBEHHBIN YHUBEPCUTET HHPOPMATUKU U PecriyOnmka
PaanO3JIEKTPOHUKH bemapych
. . 4 Pecny6nuka
Benopycckuii rocyaapcTBeHHBIN SKOHOMUYECKUN YHUBEPCUTET
benapych
Binokpemiienuit cTpykTypHuit miapo3ain «Onechkuii TeXHIYHUN (paxoBuit .
VYkpaina
kosnexk OHAXTy»
BinHUIbKMI HAITIOHATBLHUIA TEXHIYHUN YHIBEPCUTCT VYkpaina
Bonunchkuil HanioHaapHUN yHIBepeuTeT iMeHi Jleci YKpainku VYkpaina
Tl'ocynapcrBeHHoOe yupexienne «MUHCKUN HayYHO-TTPAKTUUYECKUM LIEHTP Pecriybnuka
XUPYPrUM, TPAHCIUIAHTOJIOTHUHU U T€MATOIOTHI benapycn
locynapcTBerHOE yupexkaeHne oopazoBanus "MUHCKHAN TOPOJCKON HHCTUTYT Pecriybnmka
pa3BuTHs 0Opa3oBaHuUs" benapych
I'ocynapcTBenHoe yupexaenue oopazoBanus «benopycckas MenumHCKast Pecriybnuka
aKaJeMusl MOCJISAUTIIIOMHOTO 00pa30BaHUsD) benapycn
JABH3 «/lonemnpkuii HarioHAIBHKM TexHIYHUN yHIBepcuTeT» MOH Ykpainu VYkpaina
JIBH3 «YkpaiHebkuii JepKaHui XiMiKO-T€XHOJIOTIYHUN YHIBEPCUTET» VYkpaina
JepxaBuuii yHiBepcuTeT «Omechbka MoTiTeXHIKa» Ykpaina
JlepkaBHUI YHIBEPCUTET 1HTEIEKTYATbHUX TEXHOJIOTIHN 1 3B’ 3Ky Ykpaina
JlonOacpka fep)kaBHa MAMIMHOO Y 1iIBHA aKaeMis VYkpaina
WMuocTpanHoe Mpor3BOACTBEHHOE YHUTApHOE Mpeanpusatue «Mea- Pecniybnuka
MHTEPILIACT benapych
[nctutyt kib6epHeTHkH iMeHi B.M. ['mymkoBa HarionansHoi akajemii Hayk Vipaita
YKpaiau
[HCTHTYT MPOOIEM MaTeMaTUIHUX MAIIWH 1 CUCTEM VYkpaina
[neruryT npobnem MarepianiozHasctBa HAH Ykpainu VYkpaina
[nctutyt dizuku HamiBnpoBiaHUKIB iMeHi B.€. JlamkaproBa HAH Ykpainu VYkpaina
KaparaHauHCKM TEXHUYECKUI YHUBEPCUTET Kazaxcran
KwuiBchkuit HartioHabHUE yHIBepcuTeT iMeHi Tapaca IlleBueHka VYkpaina
KipoBorpaacekuii HayKOBO-AOCTITHUN €KCIIEPTHO-KPUMIHATICTUYHHUIA HEHTP .
N VYkpaina
MBC VYkpaiau
KbIprei3ckuii Texaudeckuil yauusepcureTr uMenu M.Paszsakosa KsIpreizcran
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JlyranchKuii HAyKOBO-IOCIIIHUNA €KCIepTHO-KpUMiHamicTHIHui nentp MBC

Vipaitn VYkpaina
Jlyupkuii HalliOHATBHUN TEXHIYHUHA YHIBEPCUTET VYkpaina
MexyHapoAHbli Hay4HO-Y4eOHBbIN [EHTP HHPOPMALIMOHHBIX TEXHOJIOTHH U .
cucteM HAH VYkpaunsl 1 MOH VYkpaunsl Yipaina
MexaHiko — TexHonoriyHui (haxosuii konemx OHTY VYkpaiHa
MiXHapOoJHUI HAYKOBO-HaBYAIBHUHN IEHTP 1H(GOPMALiHHUX TEXHOJOTIH i Vidpaina
cucteM HAH Vkpainn Ta MOH VYkpainu

Hanmonanenas akanemust Hayk Koipreizckoit PecriyOnmku, maboparopus MAC Kepilcran
NMA HAH KP

HamionanbHuii aBialiifHui yHiBepCUTET VYkpaiHa
HamionanbHuit TexHiuyHMM yHIBepcuTeT YKpainu "KuiBChbKUi MOMiTeXHIYHUNA Viollhia
iHCTUTYT 1MeHi Irops Cikopcpkoro"

Hanionaneuuit ynisepcutet «KneBo-MorunsHcbka akaaemis» VYkpaina
HanionansHuit yHiBepcuteT «JIbBiBChbKa MOMITEXHIKA VYkpaiHa
HanionaneHuii yHiBepcuTeT kopadbnedyayBanHs iM. anM. Makaposa VYkpaina
Hanionansuuit nentp "Mana akageMis Hayk Ykpainu" Ykpaina
HNY «MuctuTyT siaepHbix nmpodiem» benopycckoro I'ocyaaperBeHHOro PecnyOnuka
YHuBepcurera benapych
Hixuncpkuit gepxaBHUM yHiBepcuteT iMeH1 Muxkomnu ['orons VYkpaina
OﬂgCLKa HaI_IiUOHaJ'IBHa aK.a,Z[el\iIJiSI XapuoBUX TEXHOJNOTH, OechbKHi Vipaita
HAIlOHAJILHUIM TEXHOJIOTIYHUN YHIBEPCUTET

Opnecpkuil 1ep:kaBHUHM €KOJOTIYHUH YHIBEPCHTET VYkpaina
[TominbCchbKUM AEp>KaBHUE arpapHO-TEXHIYHUN YHIBEPCUTET VYkpaina
VYkpaiHcbka akazeMis IpyKapcTBa VYkpaina
VYxpaincbkuii MoBHO-1H(opMmaniitauid pong HAH Ykpainu VYkpaina
Yuusepcurer "Typan" Kazaxcran
VYHiBepcuTeT Aep:kaBHOI PickanbHOT CIyKON YKpaiHu VYkpaina
XapKiBCbKUH HAIliIOHAIBHUI YHIBEPCUTET Pali0CIeKTPOHIKH VYkpaina
XepCOHChKUI Aep KaBHUI YHIBEpCUTET VYkpaina
YopHOoMOpChKUI HalllOHATBHUH YHIBepcHuTeT iM. [lerpa Morunu VYkpaina
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YK 681.391.1
TEXHOJIOTTYHUI PO3BUTOK CYJHOIIIABCTBA, CHCTEM
IIBAPTYBAHHSI CYTHOIIJTABCTBA MAUBYTHHOI'O
Mynuenxo H.O., llupa O.B. (iloonn24@rambler.ru, aleksandra.tsyra@gmail.com)
OoecovKuii 0eprcasHull eKoN02IMHULL YHIgepcumem ,
Jeporcasnuil ynieepcumem inmeneKkmyaibHux mexnono2ii i 36’a3ky(Ykpaina)

Y pobomi Hasedeno o0cns0 cucmem YnpaeninHs Oe3eKinadcHumu cyoamu (Kopabaamu), oe
J0OCbKUU hakmop He 6nIUBae HA piuieHHs, wo nputimailomvcs. lIpeocmasneni nepesasicaroyi
CKNa0o8si inmenexmyanvHoi cucmemu. Hagedeno suou agmomamuso8anux cucmem weapmyeanHs:
nazepui, 8axyymui, macrimui. Cucmemu weapmy8aHHs 3HUNCYIOMb PUSUK NePeBUUeHH. LUBUOKOC
CYOHA 34 PAXYHOK 3HUICEHHS 6NIUBY NI0OCbKO20 (PaKmopy npu weapmy8aHHi, 3HUNCYIOMb 6HAUE
OYIHKU NOMOYHOI cumyayii 301uUdCeHHs CYOHA 3 NPUYATIOM, O0OUPAIOMb DeHCUMU | HAOUHO
gi0oOpaxcaroms pobouull npoyec 3a CUmMyayicio, wjo CKIA0AEMbCA, NIOBUWYIOUU MUM CAMUM
eghekmugnicms cucmemu 8 Yilomy.

B pesynomami oznady, 3po3ymino, wo Oe3zexinaxcuuii ¢hirom 0y0e BuKopucmosysamu
IHMe2poBaHi ABMOHOMHI CUCMEMU YNPABTIHHS, KL MONXCYMb KEPYSAMUCA ONepamopom Ha bepesi.

B pobomi € nocunanus Ha ddxcepena, sKi po3'sacHioloms npedcmasieHull mamepia.

Jlns  mporpaMu  pO3BUTKY TEPCIEKTUBHHMX IIISAXIB  MIBUINEHHS 3arajlbHOi Oe3MeKd
MOpEIUIABaHHs, B YMOBaX 3POCTAHHS IHTEHCHBHOCTI MOPCHKOTO CYIHOTUIABCTBA CIIOCTEPITAIOTHCS
TEHJIeHIIIi 301IBIICHHS KITBKOCTI CMEpPTEIbHUX BHUIAIKIB B MOPChKMX aBapiii [1]. Omniero 3
NPUYHH 1i€i TeHAeHIT € Mroackkuil hakrop. Tak SK B iHHOBAIIITHOMY CYCIIJILCTBI Taka Tany3b, K
CYyJTHOBOJIIHHS TpHU 3apO/DKCHHI BH3HA4yWiIa ceOc SIK 1HHOBaIiiHAa. TakoMy BH3HAYCHHIO €
niaTBepkeHHs. Llum miaTBepkeHHsaM € rpymna MariNet, sika ctBopeHa B pamkax HartionanbpHOT
TEXHOJIOTIYHOI iHiIiaTuBH. ['pyra 3Moria o0'eHATH BeTWKl KOMITaHii 1 HEBENIMKi cTapTanu y cdepi
MOPCBHKMX BHCOKHX TEXHOJIOTiH, HayKoBi IeHTpH, ogiuiiini opranu i BH3 [2], mo npexacrasieni
COIlyMY SIK 1HTEJEKTyaJbHI aBTOHOMHI CHCTEMH, SIK1 € paJUKaIbHUMHU 3MIHAMH B CYIHOILJIABHIM
igayctpii. lle iHTeneKkTyanbHI CHCTeMHM, $AKI NPUHMAIOTh pillleHHA Oe3 BTPYYaHHS 330BHI.
[HTENEeKTyallbHI CHCTEMH TOKJIANXd 0a3uc Il CTBOPEHHS TAaKOro HaIpsMKY, SK Oe3eKimakHe
CYJTHOBOJIIHHSI, JIe¢ BUKOPUCTOBYETHCS KOMOIHAIlisi JUCTAHI[IHHOTO 1 aBTOHOMHOTO YIPaBIIHHS, SKE
3BOJIUTH JIO MIHIMYMY JTIFOJICBKUH (hakTOp B O€3IeIll CYHOBOIIHHS.

JedinuT yacy Ha TPHUIHATTS PIlMICHHS IOI0 3a0e3MeueHHs] Oe3NeKHu CyaHA MPU3BOIUTH 0
HEOOXITHOCTI BUAUICHHsS TILIBKH Ti€i i1HGopMari, ska moTpiOHa yIsi BHUKOHAHHS OCHOBHOTO
3aBJIaHHs YIPABIiHHS 1 MPUAHATTS pimieHb. BuHuKkae npobiaema monepeIHsoro Bigdopy Ta aHami3zy
iHpopmMarii, HEOOXIIHWX i peami3amnii MeXaHi3My JOTiYHOTO BHCHOBKY 1 BHPOOJICHHS
MPaKTUYHUX peKoMeHnanii [3]. 3 Takoro IpoOIEeMOIO CIPABISIFOTHCS IHTEIEKTyalbHI CHCTEMH,
po3paxoBaHi JUIsl €KCIUTyaTalii B KOHTEKCTI 3HAYHMX HEBU3HAYCHOCTEH MPOTATOM TPUBAJIOTO
nepiogy uacy. Big3HayaeTbes, MO0 AJs TOro, o0 CHUCTEMa BIANOBigaNa I1HTENEKTyalbHIN
aBTOHOMIi, BOHa TIOBHMHHA BOJIOJITH OJHIED a00 JEKUIbKOMa 3 HACTYNMHHUX MOKJIUBOCTEH:
HaBYaHHS; CUTYalliiiHa 0OI3HaHICTh; MIPKYBaHHS; IJIAHYBaHHS; JIIOJUHO-MAIIMHHI 1HTepdelicy;
MPUAHSTTS PIlIeHb; 1 TpUBEICHHS B dif0. [1i «aBTOHOMHHM CYyJIOM» PO3YMIETBCS - «MOPCBHKE
CYJHO 3 JlaTYMKaMH, aBTOMATH30BAHOK HABITaIli€l0, PYXOBUMH 1 JOMOMDKHUMH CHCTEMaMH, 3
JIOTIKOI0 TIPUUHATTS PIlICHb YISl MPOXOJDKCHHS TUTAHAM MICii, HAJIAITYBAaHHS BUKOHAHHS MicCil i
pobotu Ge3 BTpydaHHS JIOAUHWY, - MPEACTABICHO B 3BiTI aMEPHUKAHCHKOTO OHOpPO CYTHOIIABCTBA
(ABS) mpo aBroHoMHI cymHa (Autonomous Vessels: ABS 'Classification Perspective) 3a 2016 pik
[4].

Biamoginno 10 3BiTy ABS npo aBroHOMHI cyaHa (Autonomous Vessels: ABS' Classification
Perspective) 3a 2016 pik icHYrOTh Taki piBHI aBTOMaTH3alii cuctem [4]: JIOACBKUA KOHTPOJIb
(human control), nmesiki ¢yskmii aBromaTu3aiii (some functions automated), 3Bu4aiiHi omeparrii
aBTOMATH3allil, JIOJMHA TOTOBa B3ATH Ha cebe BimmosimambHicTh (NOrmal operations automated;
human ready totake over), kputuuni ¢yHkuii Oe3neku aBromaru3aiii, JrOACbKA MPUCYTHICTDH
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(safety-critical functions automated; human present), mOBHAa aBTOHOMisS KPUTHYHHX ()YHKIIiH
0e3rekn 1 MOHITOPMHTY HABKOJIMIIHBOTO cepenoBumia Ha yac peiicy (full autonomy of safety -
critical functions and environmental monitoring for duration of trip), moBHa aBTOHOMIsS O€3
JOCTYITHUX JJIs JTI0AuHK iHTepdeiiciB yrnpasminus (full autonomy with no human-available control
interfaces).

B nanmii yac 0e3miyioTHI 3aco0M - 1€ KOHIENT-MPOCKT, B SKOMY YBary 30CEepe/KeHO Ha
IHTETPOBaHI  CEHCOpPHIA TEXHOJOTii 1 TMomepe’KeHHs 3iTKHeHb. (OCHOBHI  €IEMEHTH
IHTENIEeKTYaJIbHOI CHUCTEMHM, IO BHKOPHCTOBYIOTHCS, 3a0€3MeUyroTh YIPABIIHHA Oe3eKinakKHUM
Cy[lHOM: aBTOHOMHA HaBiraiiiHa CHCTeMa, CHCTE€Ma IIONEPEIKEHHS 3ITKHEHb, CHCTEMa
MOHITOPUHIY Ta YHPABIiHHS JABUTYHOM, CHCTEMa MOHITOPHHTY Ta YIPABIiHHA ABUTYHOM,
aBTOMAaTH30BaHi CHCTEMH IIIBapTyBaHHSI.

[IBapToBHI omeparii CyIiB BXOAATh 10 CKJIaqy HeOe3NeYHUX MPOILECIB B CYAHOIUIABCTBI.
[Iporpec B Ge3meku MBapTYBaHHS CYICH JOCATAETHCA B PE3y/IbTaTl BUKOPUCTAHHS 1HHOBALIIMHUX
TexHousorid. Ha GaraThox mpuyanax iCHye JOCBiA poOOTH TaKMX TEXHOJOTiH. Ale craTHcTHKa
CBITYUTH, TaKl CUCTEMH WIBAPTYBAHHS II€ HE AIMIUIA 7O TaKOi JOCKOHAIOCTI, 100 MOBHICTIO
BUKIIIOUMTH HeOe3meuHi cuTyamii. AHam3 JiTepaTypd T[OKa3ye, 10 OCHOBHUU pe3epB
BJIOCKOHAJICHHSI MTOTPeOy€e BIIOCKOHAICHHS 1HTEIEKTYaIbHO-1HQOPMAIIHHUX CHCTEM MIBapTYBaHHS
PI3HUX THUIMIB.

KopoTki XxapaKTeprCTUKH CHCTEM IIBAapTyBaHHS:

MarHiTHa CHCTeMa aBTOMATUYHOTO IIBApTyBaHHS KOHTPOJIOE TMPOIEC 3a KOMIUIEKCOM
JIMHAMIYHUX BIUIMBIB. CUCTEMa CKJIAIA€ThCA 31 3IBOEHUX MEPTBUX SKOPIB, HOCOBHX 1 KOPMOBHX,
OCHAIICHUX MarHiTHUMU MOTYIIKAMU IS HAIHHOTO 1 MIIIHOTO KPITIEHHs 10 OyAb-sIKOT0 KOPITyCY,
IUIOCKOMY 200 BUTHYTOMY, TohapOOBaHOMY 200 MTOKPUTOMY KOPO3I€TO.

[Tonymky MOXYTh TepecyBaTHCA 3a KOPIIYCOM 3 YpaxyBaHHSM 3MiH IO BHUCOTI; BaKyyMHI
CHCTEMH aBTOMATHYHOI IIBapTyBaHHS MJIsl YIPUMaHHS CyAHa O NpUYaTy 3aMicTh KaHAaTiB
BUKOPUCTOBYE BAaKyyMHI TMOAYIIKH. Y KOXHOI [OAYIIKH. € CBOE KOHTPOJIbOBaHE poOoue
HaBaHTAXXCHHS, Ke MOKe 3a0e3MeUNTH HadliiHe (Qi3uuHe 3'€JHAHHA Cy/AHA 3 MpuyYanoM. BakyymHi
MOAYIIKA BUIIPOOOBYIOTHCSA 1 KJIACH(DIKYIOThCS Tl HAIISIOM MIKHAPOJIHOTO Kiacu(piKaIiiHOTO
toBapuctBa Det Norske Veritas (DNV), pe3ynbraTi SKOTO CyMillleH] 3 CyJaCHUMHU TPUBHUMIPHUMHU
amapaTHUMU 3ac00aMH, TOKa3yIOTh Jlana3oH XO/iB i MPY)XHY €JIaCTHYHICTh aBTOMAaTHUYHUX CUCTEM
Ha pIiBHI IIBapTyBaHHS 3a JONOMOTOI0 KaHariB. I[Hdopmaris mpo HaBaHTaKEHHI YTpUMaHHS
HAJIXOJIUTh BiJl BUMIPIOBAHHS PiBHIB BaKyyMY 1 MOTIEPEYHUX CHJI B HOCOBIH 1 KOPMOBIii TymOax;
Ja3epHa CHCcTeMa IIBapTyBaHHS Oe3MEepepBHO BeAE PO3PAaXYHOK JMANBHOCTI O CyIHA KOXHUM
nanexkomipoMm. Ha oCHOBI OTpUMaHUX NaHUX CHUCTeMa OOPHCOBYE Bi3yallbHE IMOJIOKEHHS Cy/HA 3
PO3paxyHKOBHM KyTOM HIOAO mipcy. KpiM mampHOCTI 1 KyTa, cHCTeMa pPO3PaxOBYE IIBHIKICTh
3011MKeHHS a00 BiAAJIeHHS 3 MPCOM K HOCa, TaK 1 KOpMU. Y pa3i HaOIMKEHHS Cy/Ha Ha OJU3bKY
BIJICTaHb 3 NEPEBUIIEHHIM 3a3HAUYEHNX B HAJIAIITYBAHHAX IIBUAKOCTEH, BiIpa3sy CUTHANI3YE MPO L
qepes iHIUKAIliio B IHTepdeiici, 8 Takok Yepe3 CUpPeHy Ha Iipci.

OMiHIOIOYM XAPAKTEPUCTUKM CHUCTEM IIBAapTYBAHHS PO3POOHMKHM O€3eKiMaXHUX CY/iB
CXWJTBHI [0 BUKOPUCTAHHS JTa3epHUX CUCTEM. Y IIUX CUCTEMax BUPOOJISIOTHCS TOYHI BUMipIOBAHHS
B peaJIbHOMY 4aci JaHi mpo BiAcTaHi i mBuAKocTi cyaHa. «Trelleborgy, «Strainstally, «A. & Marine
(Thai) Co., Ltd. » i «<MARIMATECH» € xm040BUMH PO3pOOHHKAMH aBTOMAaTH30BAaHUX CHCTEM
mBaptyBaHHs B cBiTi. Cucrema «SmartDock», pospobnena «Trelleborg» ckmamaerscs 3 aBox
JIA3epHUX JTaTYUKIB, KOHTPOJIEpa 1 IMEHTPAIBHOTO MEPCOHAIBLHOTO KOoMIT'toTepa. JlaHi mpo mporec
CTHUKOBKM, a TaKOXX aBapiiiHi CUTHANU TpU JOCATHEHHI PHU3UKY KPUTHUYHUX MEX MOAAIOTHCS
JNeKUIBKOMa CIoco0aMy, B TOMY YHCII 32 JIOTIOMOTOI0 BEJIHMKOTO €KpaHy Ha MpHYalli.
[lepconanbHMii KOMM'IOTEp B IIEHTPI YHOpaBIiHHSA peecTpye naHi 1 3abe3neuye rTpadidHe
MIPEeACTaBJICHHS BCHOTO Tpoiiecy [5].

Cucrema mBaptryBanHs «MARIMATECH», BuUKoprcTOBYe 1Ba jla3epH, sIKi BCTAHOBJICHI Ha
MPHUCTaHI, 1 MIPSIOTH BiJICTAHb JI0 CTOPOHU HAOIMKAIOTHCS CYIiB, Jalli OOYUCITIOIOTH MIBUAKICTH 1
kyT Haxuiy cyaHa. Konnernmis cucremun « MARIMATECH» 3acHOBaHa Ha AMCTaHIIHINA niepenadi
naHux. JlaHi BigoOpakaloTbCs HAa BCTAHOBJICHOMY Ha TMpHYali HU(POBOMY BEIMKOMY EKpaHi,
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0€31pOTOBUX TMPUCTPOSX, TAKUX SIK TMOPTATUBHI MeWTkepu ab0 KHUIIEHBKOBHX MEPCOHAIBHUX
KOMIT'IOTEpax, Ha KOMITIOTEPHUX MOHITOPaxX JUCIIETYEPCHKOI.

Jlazepna cucrema mBaptyBaHHs «DockAler» Bim «Strainstally, BukopucTtoBye OJ0KH
0e3nedHoro s Ooueil Jlazepa, BCTAHOBJICHI MO OOWBI CTOPOHU BiJ TOJOBKM TpUYAITy, IS
BHUMIPIOBAHHS BiJICTaH1 BiJ] HOCA A0 KOPMH ILIOJI0 MpUYaly, a TaKoX 3abe3rneuye MBUIKICTh 1 KT
HAXWIy CyaHa Jo mpudany. Jlani Bix uX ja3epiB HAIXOIATh B IEHTPAIbHY CUCTEMY yIPaBIIHHS,
JIe BOHM MOXYTh BiJIOOpakaTHCS B JUCHETYEPCHKiN, 1 MepenaBaTucs MEPEHOCHHUM ICHIKepaMm,
KHUIIIEHbKOBUM TIEPCOHAILHUM KOMI'IOTEpOM 1/ abo aucruiei [6].

BucHOBKHM

CBITOB1 KOHIIEPHH, OCTIAHHIIBKI KOMMaHIi poONsATh CHOpoOHM I BTUICHHS KOHIICMIT
0€3eKiNa)XXHOro CyJHOBOJIIHHS B pEaJbHICTh. 3aCTOCOBYBaH1 1HHOBALli, 110 BUKOPUCTOBYIOTHCS B
Oe3eKilnaXHOMY CYAHOBOMIHHI, Jalyd TPUBII AN AUCKYCIH B JKypHanax, Ha KOH(MEPEeHIsX i
ceMiHapax 3 PO3BUTKY CYAHOIUIABCTBA. Y  CYAHOIUIABCTBI OJHE 3 CIOCTEPSIKYBAHUX
(byHIaMEeHTaIbHUX 3MIH - 1€ peaii3allis KOHLENT - MPOEKTIB Oe3eKiakHOro cynHOBOAIHHS. Lleit
HaIpsIMOK Ha3MBa€ OJIHY 31 CBOIX IepeBar - MiJBUIIEHHS Oe3NeKH CYJHOBOJIHHS, 32 PaXyHOK
BUKOPHUCTAHHS 1HHOBAIIIH.

VY po6oTi mpeacTaBiaeHO OTJISAI PIBHIB KEPYBaHHS «aBTOHOMHHUX» CHUCTEM B CYAHOILUTABCTBI.
Haronoc 3po6ieno Ha cucteMu mBapTyBaHHs. HaBeneHo XapakTepuCTUKY BaKyyMHHUX, J1A3€pHUX,
MarHiTHUX cuUCTeM. be3ekinakHe CyTHOBOIIHHS CXUJISETHCSA A0 BUKOPUCTAHHS CHCTEM JIa3€PHOTO
[IBapTYBaHHS 32 PAXyHOK pPO3IIUPEHHS MOXJIMBOCTEM iH(opMmalliiiHoro 3abe3mneueHHs
[IBapTyBaHHS 13 3aCTOCYBaHHSIM CHCTEMH, sSKa BUJA€ PEKOMEHJAIIi y BUTISII pEe3epBHOTO Yacy i
MPOTHO30BAHOT JWCTAHINl, IO 3HIWXKYE WMOBIPHICTH HOMWIOK. Sk WiACYMOK - Oe3meka
[IBapTYBAHHS I1ABUIYETHCS.
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IBanoB Maxkcum CepriiioBuu, waructpant, OJeCbKHUW HAI[IOHAIBHUM TEXHOJOTTYHHMA
YHIBEpCHUTET, YKpaiHa

IBanosa Jlinia BikropiBHa, k.1.H., tupextop BCII «OT®K OHAXT», Ykpaina

IBanoBcbka Kceenisi AmnaroaiiBHa, cTyneHTKa, XapKiBCbKUII HAI[lOHAJIbHUI  yHIBEPCUTET
panioeneKTpoHIkU, YKpaiHa

Lnpsimyx I'mi6 KoncrsinTuHOBMY, cTyneHT, OnechbKkuil Jep)KaBHHM CKOJOTIUHUN YHIBEPCHUTET,
VYkpaina

KaBepuncbknii  Baaguciaa  BosoaumupoBu4, K.T.H, C.H.C., IHCTUTYT  mpoOnem
Mmarepiano3naBctBa HAH Vkpainu, Ykpaina

Kagka Ouiekciii OjiekcanapoBuy, acrtipanTt, BiHHUIIbKUI HAIllOHATHHINM TEXHIYHUN YHIBEPCUTET,
VYkpaina

Kaszanues UBan I'aBpunoBuy, a1.¢-M.H., crapmuii Hayunbiii coTpyaaux UBMuMI'U, Kazaxctan
Kum Exarepuna PomanoBHa, K.T.H., accoim.mpodeccop xadeaps «MHbopmannoHHbIe
TexHoJorun», YHusepcutet “Typan”, Kazaxcran

KipeeB Irop AmnarouiiioBuy, K.T.H, JAOleHT, JlepkaBHuii yHIBEpCUTET I1HTENEKTYaIbHUX
TEXHOJIOTIH 1 3B’513Ky, YKpaina

Kipis3i Irop IlerpoBuy, marictpant, [lep>xaBHuii yHIBepcuTeT «O1echbka MoJiTeXHIKay, YKpaiHa
Koobiiunckas Haranbs HukosiaeBna, meromuct ornena umHpopmarusanuu, ['YO "MuHckuit
TOpPOJICKOM MHCTUTYT pa3BuTHs oOpazoanus", PecnyOnmka bemapych

KoBanenko Ouena OuaekciiBHA, K.T.H, OOIEHT, BIHHUIBKHN HAIIOHAIBHUA TEXHIYHHUI
yHiBepcUTeT, YKpaina

Ko3noBa Enena MBaHoBHA, K.(h-M.H., NOLEHT, belopycckuil rocynapcTBeHHBI YHUBEPCHUTET,
Pecny6onuka benapych

Ko3y6 Oxcana OueroBna, OiOmiorekap, HaykoBo-texuiuna 0i0mioreka OHAXT, Opecbka
HalllOHAJLHA aKaJIeMisl XapUOBHUX TEXHOJIOT1H, YKpaiHa

Konn Anapiii MuxaiijoBu4, oktop dinocodii, gorent, HarioHanbHUN TEXHIYHUA YHIBEPCUTET
«XapKIBCHKUH MONITEXHIYHNAHN 1HCTUTYT», Y KpaiHa

Kopanrs Biaagummup BanepseBnu, unxenep, benopycckuil rocynapCTBEHHBIN YHUBEPCHTET,
Pecmy6ika benapychk

Kopxak Buxkropusi AnapeeBHa, acniupaHTka, benopycckuil rocyaapcTBEHHBIH YKOHOMUYECKUI
yHHUBepeuTeT, Pecnnydnuka benapyce

Kopcyncbka Hanisa OsciiBHa, 1.¢-M.H., npodecop, TpoBiIHUN HAYKOBHM CHIBPOOITHUK BiIILTY
¢bi3ukM 1 TEXHOJIOTii HAIIBIPOBIJHUKOBUX CTPYKTYp Ta CEHCOPHHUX CHCTEM, [HCTHUTYT (i3uKu
HariBnpoBiHKKIB iM. B.€. JlamkaproBa HAH Ykpainu, Ykpaina

Kopsikun Cepreii Bnagumuposuy, aciupant, HAH KP UMA na6opatopus M1C, Keipreizcran
Kocoaan AnaroJiii IBanoBuy, n.¢-m.H., mpocdecop, 3aBinyBau kadenpu, IBH3 «Vkpaincbkuit
JepKaHUK XIMIKO-TEXHOJIOTIYHHIA YHIBEPCUTET», Y KpaiHa

Koriuk [diana OnexcanapiBua, sukiajgad, BCII «OTOK OHAXT», Ykpaina

Kotauk Cepriii BanenTuHoBU4, K.T.H, goneHT, OaeChbKHil HAI[IOHATBHUA TEXHOJIOTIYHUN
yHIBEpCUTET, YKpaiHa

Kpacnienko Haranisn BosoammupiBHa, 3aBimyBau naGopaTopii aHamiTHKO-iH(pOpMaLIHHUX
texnouoriii, BCII «Onecbkuit Texniunuii paxosuit koiemxk OHAX Ty, Ykpaina
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Kpectssinnoas JIro6os FOpiiBHa, K.T.H, A01EHT, KadeIpu MPUKIATHOT JIHTBICTUKH, BoTuHCHKMIA
HalloHAIBHUH yHiIBepcuTeT imMeHi Jleci Ykpainku, Ykpaina

KpuBuenko AHacracis AHatoJiiBHa, Bukiagad, BCII "Opecbkuii TeXHIYHMNA (HaXOBHH KOJIEIK
OHAXT", Ykpaina

KpuBuenko IOpiii BiktopoBuu, Bukimamay, BCII "Opeckkuii TexHIYHUN (PaxoBHil KOJIEIK
OHAXT", Ykpaina

Kyoko Cepriii IOpiiioBuu, ctynent, HamionanpHuil yHiBepcHUTET KOpaOiaeOyayBaHHS iM. aJM.
Makaposa, YkpaiHa

KyapsimoBa Ajbona BagumiBHa, K.T.H., cTapmuii BUKIaga4, YKpaiHChbKa akajeMis APYKapCcTBa,
VYkpaina

Kynyn Tersina BacuaiBaa, x.T.H., BCII ""Onecbkuii texniunuii ¢axoBuii komemx OHAXT",
VYkpaina

Kynpeitunk Augexcanapa CepreeBHa, CTyJeHTKa, benopycckuil rocy1apCTBEHHbIA YHUBEPCUTET
nH(MOPMATUKH U paauo3IeKTpoHuku, Peciyonuka benapychb

JlaBpenuyk Caitiiana BacuaiBaa, k.T.H, 1goueHt, JIynpkuil HaiOHAIBHUN TEXHIUHUN
YHIBEpCHUTET, YKpaiHa

JlakTionoB IBan CepriiioBuy, a.1.H, noueHt, JIBH3 «/lonenpkuii HamioHAIBHUA TEXHIYHHI
YHIBEpPCUTET», Y KpaiHa

JlaktionoBa I'anna AmnartouiiBHa, acucteHT, J[BH3 «JloHenpkuii HAMIOHATBHUNA TEXHIYHUN
YHIBEpCUTET», YKpaiHa

JledeneB BaagucaaB AwnpapiiioBuu, acmipant, JIBH3 «J/loHenpkuii HAMIOHATHLHUN TEeXHIYHHUN
YVHIBEpCUTET», YKpaiHa

JleBincbkuii Basiepiii MuxaiiiioBu4, x.T.H, gorneHr, Omecvkuii Hamionaneauii TexHONIOTTYHUAN
VYHiBepcureT, YKpaina

JleBincbkmii Makcum BagepiiioBu4, K.T.H, moueHt, HamionambHuii yHiBepcuteT «Ojechka
MOpCBKa akajeMis», YKkpaina

Jlucenko Hatans OuaekciiBHa, acucrent, Oiechbka HallioHadbHa aKaaeMisi XapuoOBUX TEXHOJIOTIH,
VYkpaina

Jlimuna Banepiii OJjekcanapoBu4, K.T.H, [I0HEHT, JIynpkuili HaMiOHANBHUNA TEXHIYHUN
yHIBEpCUTET, YKpaiHa

Jlimuna Haranxisa MukoJiaiBHa, K.T.H, HOICHT, JIYITbKuii HaIllOHATHHUI TEXHIYHUN YHIBEPCHUTET,
VYkpaina

Jlimunceka Jlrwamuiaa BpouiciasiBHa, 1.7.H., npodecop, BiHHUIIbKHI HAllIOHATBHUN TEXHIYHUN
yHIBEpCUTET, YKpaina

Ma3zyp Ouaer BirasaiiioBu4, ctyneHT, BiHHUIBKHI HAlIOHAIBHUNA TEXHIYHUNA YHIBEPCHTET,
VYkpaina

Maiibopona Boaoaumup OuiekcanapoBuy, marictpaHT, JlepkaBHuii yHiBepcuteT «Ojechka
MOJIITEXHIKaY, YKpalHa

Maiinanwk Bogoammup IlaBioBuY, K.T.H, JOIEHT, BiHHUIBKUI HallOHAJLHUNA TEXHIYHHUMA
YHIBEpCUTET, YKpaiHa

ManaxoB Kupuio CepriiioBuy, HaykoBuil criBpoOiTHUK, [HCTUTYT KibepHeTnkn HAH Ykpainu,
VYkpaina

ManaxoBa Hajis I'eopriiBua, cryaentka, HamionanpHuil yHiBepcuTeT kKopabineOyayBaHHS iM.
agM. MakapoBa, YKkpaiHa

Mapuyk Haranis AnartoJiiBHa, K.¢-M.H., 10o1eHT, [loainbcbkuil AepkaBHUM arpapHO- TEXHIYHUN
YHIBEPCHUTET, YKpaiHa

MartsiiB IOpiii SIpociaBoBuy, 1.1.H, npodecop, JIynpkuii HalliOHATEHUN TEXHIYHUI YHIBEPCUTET,
VYkpaina

MameBckass Oxcana BuaguMupoBHA, K.3.H, JIOLUEHT, benopycckuii rocyaapCcTBEHHBIN
yHHBEpcUTeT, Pecydnuka benapych

Meabnuk Jlenuc OJiekcaHapoBUY, CTY/ICHT, BIHHUIIbKMIA HAIIOHAILHUN TEXHIYHUI YHIBEPCHUTET,
VYkpaina
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Meabanuyk Jlrogvmuiaa FOQpiiBaa, k.¢h-M.H., T01EeHT, Kadeapa MaTeMaTHKU, (I3UKH Ta EKOHOMIKH,
Hixuncekuit nep:xaBHui yHiBepcuteT iMmeHi Muxomu ["oromns, Ykpaina

Meabauuuyk Ouiekcanap BoaogumupoBuu, 1.¢-M.H., npodecop, MPopeKTop 3 HAYKOBOI poOOTH
Ta MIKHApOJHUX 3aB’s13KiB, HDKMHCHKMI Aep:kaBHUH yHiBepcuTeT iMeHi Mukosu [oromns, Ykpaina
Meuunckuii Burtamuii AjekcanapoBu4, K.Q-M.H., BeIyIIUA HAy4dHbIM coTpymaHuk, HHUY
«MuctutyT sanepHeix npobiem» benopycckoro I'ocynmapcTBeHHOro yHuBepcuteTa, PecryOnmka
benapych

Muxagiok Exatepuna BuaaammupoBna, mnpenogasarens, ¢umman BHTY  «Munckuit
roCyapCTBEHHBIN apXUTEKTYPHO-CTPOUTEIBHBIN KOJIIEHK», Pecriydnuka benapych

Muxagrok Mapuna BajgenTuHoBHA, 1penogaBsarenb, benopycckuii  rocyaapCTBEHHBIN
SKOHOMUYECKUI YHUBEpPCUTET, PecniyOnuka bemapych

Mommna Jligis JleoniniBHa, marictpant, Onecbka HalliOHaIbHA aKaaeMis XapuOBUX TEXHOJOTi,
VYkpaina

Myxamer:kanoBa buryas OukabdaeBHa, a0kTopaHT, KaparanauHCKMM — TEXHHYECKUI
yHuBepcuteT, Kazaxcran

HaBpouxkuii Anaroauii, x.¢p-m.H., goueHt, YO benopycckuii rocymapCTBEHHbII YHHUBEPCUTET
MH(OPMATUKU U pauo31eKTpoHuKH, Peciybnnka benapych

Hangyrenko Makcum BikTopoBu4, K.T.H., C.H.C., YKpaiHCbkuii MOBHO-iH(pOpMariitHUii GHoHT
HAH VYkpainu, , Ykpaina

Haypsbi36aeBa I'yabnapa KagbipOekoBHa, cTapiinii npenogaBareib, AJIMaTUHCKUM YHUBEPCUTET
SHepreTuku u cBs3u uMm. I'. Jlaykeesa, Kazaxcran

Heninbko Oabra BonogumupiBua, acuctent, Jlylpkuil HalloHaNTbHUN TEXHIYHUN YHIBEPCHUTET,
VYkpaina

Hemuposcbka Oxkcana BikTopiBHa, K.€.H, JOLEHT, YHIBEPCUTET JepKaBHOI (PicKaNIbHOI CITy:KOU
Vkpainu, YkpaiHa

Heuaxin Baamguciaas BosiogumupoBu4, acmipadt, YopHOMOpPCHKUIT HaIllOHAIBHUN YHIBEPCUTET
im. [lerpa Morunm, Ykpaina

HenoB Ouexciii JleonimoBu4, K.T.H, crapmmii BUkianad, Ojechbka HaI[lOHAJIbHA aKajeMis
Xap4yoOBUX TEXHOJOTIH, YKpaina

Hueranun Acxat KynaiibeprenoBud, Maructpant, YHusepcuteT “Typan”, Kazaxcran
HoBoceabueB Asiexceil JleonuaoBu4, Mmaructpant, ¥ HuBepcuteT “Typan”, Kazaxcran

Ouneiinnk Banentun I'ennagmeBuu, Maructpant, ['ocynapcrBeHHbIN yHuUBepcuTeT «Onecckast
MOJUTEXHUKaY, YKpaiHa

OuabmeBcbka Oubra BojaoaumupiBHa, K.1.H, 101eHT, , OlechbKa HalllOHAJIbHA aKaJIeMis Xap4OBHX
TEXHOJIOTIH, YKpaiHa

Opas3 Beiiim0er EpMexkyibl, Mmaructp, YHusepcuret “Typan”, Kazaxcran

OpaoBcbkuii JImurpo JleoHimoBu4, K.T.H, OmeHT, HamioHanmbHWUN TEXHIYHHN YHIBEPCUTET
«XapKiBChbKUI MOTITEXHIYHUM IHCTUTYTY», YKpaiHa

IMaBaoB Ounexcanap BsvecaaBoBuy, ctyneHT, Onecbkuil HalllOHAJBHUN TEXHOJIOTTYHUI
YHIBEPCHUTET, YKpaiHa

ITaxk fAlna AngpeeBHa, maructpant, YHuBepcuteT “Typan”, Kazaxcran

IManamapuyk €Bren AHATOJNIHOBMY, K.T.H, JOICHT, BIHHUIbKMIA HAIlIOHAIBHUH TEXHIYHHMA
yHIBEpCUTET, YKpaiHa

ITanepunxk BagenTnn BuaaguMupoBu4, K.X.H, [OLEHT, benopycckuii rocynapCTBEHHbIN
SKOHOMUYECKUM YHUBEpCUTET, PecniyOnuka bemapych

Ilerpenxko Mukosaa I'puropoBu4, 1.T.H, C.H.C., TIPOBIJHUI HAYKOBWIl CHIBPOOITHUK, [HCTUTYT
kibepueTnku iMmeHi B.M. I'mymkoBa HAH VYkpainu, Ykpaina

ITix Ipuna BceBoJsogiBua, 1.1.H., mpodecop, YkpaiHchbka akajaeMmis IpykapcTBa, HarioHanbHMiA
yHiBepcHTeT «JIbBIBChKA MONTITEXHIKa», YKpaiHa

HoBammmes Buagumup HwukosaeBu4, K.X.H, BEAyIIUA HHXKEHEP-XUMUK, HWHOCTPAHHOE
NPOU3BOJICTBEHHOE YHUTApHOE Mpennpusatue «Mea-unrepract», Pecybnuka benapych
IMoBctsina HOgain  ChnaBomupiBHA, K.T.H, JOIEHT, JIyIlbkuili HallOHATPHUNA TEXHIYHHUMA
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yHIBEpCUTET, YKpaiHa

Ipuxoaniok Birajiii BanepiiioBu4, k.T.H., c.H.c., HamionanpHuii nentp «Mamna akaaeMis HayK
VYkpainu», YKpaina

Ilynuenko Haranis OueriBHa, K.T.H, 1o1ieHT, OIECbKUI TEpKABHUM €KOJOTIYHUN YHIBEPCHUTET,
VYkpaina

Po3opinos I'eopriii MukoaaiioBu4, 1.T.H., podecop, HamioHanbHMil TEXHIYHUI YHIBEPCHUTET
VYkpainu "KuiBcbkuii nosmiTexHiunuil inctutyT iMeHi Iropst Cikopebkoro", Ykpaina

Poman Ko3zaps, actiupant, YO benopycckuit 'ocynapctBennbiit YauBepcuter MHGoOpMaTuKu u
Pagnosnextponuku, Pecriybnnka benapych

Pomanok Oxcana BojsoaumupiBua, K.T.H, noneHT, Binmnunbkuit HamionanpHuit Texniunwmii
VYHiBepcutet, YKpaina

Pomaniok Ogaexcanap HukudopoBuy, 1.1.H., mpodecop, BiHHUIBKIIA HaiOHATEHUH TEXHIYHHAN
YHIBEpPCHUTET, YKpaiHa

Pab6ikina Jlap’s OuaeriBua, wmaructpant, [lonOacbka nep)kaBHa  MalIMHOOY/IIBHA aKajeMis,
VYkpaina

Cakamok Ouexciii FOpiiioBu4, acmipanT, Oecbka HalioHAIBHA aKaJieMisl XapUOBUX TEXHOJOTIH,
VYkpaina

CaxapoBa Cgitiiana BasepiiBHa, k.T.H, fomeHt, Onechbka HalllOHaJbHA aKaaeMisl Xap4YOBHX
TEXHOJIOT1H, YKpaiHa

CeniBanoBa Agua BiraniiBua, x.T.H, noment, Opjechbka HallOHATbHA aKaJeMis Xap4yOBHX
TeXHOJOriH, YKpaiHna

CenbkiBebkuii BeeBosiog MukoaaiioBu4, 1.7.H., mpodecop, 3aBinyBad Kadeapu KOMITIOTEPHUX
HayK Ta iH(QOopMaLiifHUX TEXHOIOTIN, YKpaiHChKa akajieMist ApyKapcTBa, YKpaina

Cupenko Aunexkcanap WBanoBuy, crapmmid  Bukimanad, Opnecckuil  HalMOHAIbHBIN
TEXHOJIOTUYECKHI YHHUBEPCUTET, Y KpaiHa

Cipuenko IBaH AHaTOJili0OBUY, acCHipaHT, HAIIOHAILHUN TEXHIYHUN YHIBEpCUTET YKpaiHU
"KuiBcbkuii mosniTexHiyHUHN 1HCTUTYT iMeHl Iropst Cikopcekoro", Ykpaina

CrkaxoBcbkuii FOpiii MuxaiijioBu4, .1.H, noueHT, Onecbkuii Hamionaneauii TexHOTOTIYHUN
VYHiBepcurter, YKpaiHa

Ckpuran Bukropusi AHJapeeBHA, acCUCTEHT ~ Kadeapbl ODKOHOMHYECKOW WH(OOPMATHKH,
benopycckuii rocynapcTBeHHBIN YHHBEPCUTET MH(POPMATUKU M PaJMO3JIEKTPOHUKH, PecryOnmka
benapych

CvmupnoBa Hartaibsi AHATOJIbEBHA, MArucTp, CTApIIMi MpernofaBaTelb Kadeapbl 3aliuThl
nHpopmanuu, benopycckuii rocyaapcTBEHHBIM YHUBEPCUTET HHPOPMATHKU M PATUOIEKTPOHUKH,
Pecniyonnka benapych

Co0oab Astekcanap MuxaWjloBUY, MarucTp, CTapliuid [OpenojaBarenb, benopycckuit
rocyJlapcTBeHHBIN YHUBepcHuTeT, Pecniyonuka benapych

CoxosioBa Oxcana IlerpiBHa, crapmmii Bukiamgad, OAeChbKUN HAIlOHAIBHUN TEXHOJOTTUHUN
YHIBEpPCHUTET, YKpaiHa

Copoka Cepriii KOpiitoBuy, marictpant, BiHHUIBKHUN HalllOHAIbHUM TEXHIYHUI YHIBEPCUTET,
Ykpaina

CreodynoB Cepreii CTenanoBu4, 1.M.H., mpodecop, 3aBEYIONTUN OTAEIOM 00IIeH, MIaCTUYECKON
u Oapuarpudeckoii xupypruu, I'ocygapcTBeHHOe yupexaeHue «MHUHCKUI Hay4dHO-TIPAKTHUECKUN
LEHTP XUPYPTUH, TPAHCIIAHTOJIOTHH M reMaToyioruny, Pecriyonmka benapych

Crpy0OueBchbkuii Aprem [I'enHagiiioBu4, cTyneHT, BiHHUIBKUN HaIllOHAIBHUN TEXHIYHUN
YHIBEpPCHUTET, YKpaiHa

Cyo0otina Ouaena BagumiBua, H.c., UHcTuTyT kubepHetnku umenu B.M. I'mymkoBa HAH
VYkpaunsl, YkpaiHa

CyBopoB AHcap AJiIeKCaHAPOBUY, MarucTpaut, Y HuBepcuret “Typan”, Kazaxcran
CynunoBckass  Jlriogmuina  MuxaidiioBHA, acCUCTEHT, belopycckuil  rocyaapCTBEHHBIN
PKOHOMUYECKUH yHUBepcHuTeT, PecniyOnuka benapych

Cyaima HOuaian HOpiiioBu4, K.T.H., 3aBiyBau BiIUIeHHS KoM torepHux cuctem, BCII
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«Onecpkuii TexHiuHMMA GaxoBuii konemxk OHAXTy», Ykpaina

Cyaima HOuis €sreniiBHa, Buximanay, BCII «Onecbkuii TexHiuauii ¢paxouit koiaemxk OHAXTy,
VYkpaina

CypunoBuu QOuena MukogaiBHa, K.T.H, JIynpkuii HaIllOHAIbHWA TEXHIYHUM YHIBEPCHUTET,
VYkpaina

Turypenko Kanna AuapiiBaa, Gi6miorekap, HaykoBo-Texniuna 6i0moreka OHAXT, Omechbka
HaI[lOHAJIbHA aKaJIeMisl XapyOBHUX TEXHOJIOTIH, YKpaiHa

Tkauenko Anexkceil HukosiaeBu4, 3aMeCTUTENh HadalbHUKA KOHCTPYKTOpPCKOro otaena, OAO
"Ilenenr", Pecny6nuka benapych

Tomop Muxona MukouaitoBuu, acmipant, Opnecbkuii Harmionaneamii  TexHOMOTIYHUN
VYHiBepcutet, YKpaina

Tynamsini IOpiii Hocunosuu, nmu, mnpodecop, JIyupkuil HaiOHANGHHN —TeXHiUHHI
YHIBEpPCHUTET, YKpaiHa

Tyabuunii Deopriii IlerpoBuu, crtynenr, [epxaBHuii yHiBepcuTeT «OiecbKa TMOJITEXHIKA,
VYkpaina

Typnak Bikrtopia CepriiBHa, cTyneHTKa, YHIBEpCUTET JepkaBHOI (DiCKaTbHOI CiryxOn YKpainu,
VYkpaina

Yurypsau /lap’sa 3inoBiiBHa, Onechkuii HaI[lOHATHHUH MTOJITEXHIYHAN YHIBEPCUTET, YKpaiHa
Yuyuek Tarbsina MuxaiiioBHa, crapmmii mnpenojgaBarenb Kaeapbl DKOHOMHUYECKOM
nHpOopMaTrKH, beropycckuii ToCyIapCTBEHHBI YHUBEPCUTET HH(MOPMATHKH U PaTNOIIEKTPOHUKH,
PecnyOnuka benapych

Ymkapeanko Oaekcanap OJieroBu4, JA.T.H, JONEHT, HamioHANbHUN  YHIBEPCHTET
KopabyieOymyBaHHs M. aiM. MakapoBa, Ykpaina

@aiin3nabdepr Jleonun CoIOMOHOBMY, J.T.H, Mpodecop, TIaBHBI HAyYHBIH COTPYIHUK,
MexayHapoaHblli HaydHO-y4eOHBIH  LleHTp HMH(pOpMamMOHHBIX TexHOoJorud u cucrem HAH
VYxpaunsl ¥ MOH VYkpaunsl, Ykpaina

XamnukoB Pupar Unbaaposuu, maructp, Yausepcurer “Typan”, Kazaxcran

XanamyxamenoB abopyc XamuaoBuy, maructpanT Kabeapsl [IOKC, KeIprei3ckuil TeXHUYeCKUA
yHuBepcuteT umeHu M.Pazzakosa, Keipreizcran

Xamyaa Hanis MukoJaiBHa, CTyAeHT, JIylibkuii HallOHATBHUNA TEXHIYHUHN YHIBEpCUTET, YKpaiHa
XomeHko €Breniii BikropoBuu, cTyaeHT, XepCOHCHKHIA IepKaBHUN YHIBEPCUTET, YKpaiHa
XomenkoBa Jlapuea FOpiiBua, 1.¢-M.H., C.H.C., BIIAUT (DI3UKK 1 TEXHOJIOTI] HAMIBIPOBITHAKOBUX
CTPYKTYp Ta CEHCOPHHMX cucTeM, [HCTUTYT ¢i3uKku HamiBnpoBimHuKIB iM. B.€. JlamkaproBa HAH
VYkpainu, YKpaina

Xomaba Oaexcanap MupociaBoBHY, K.T.H, JOUEHT, BIHHUIBKWN HAIIOHATBHUA TEXHIYHHUNA
YHIBEPCUTET, YKpaiHa

Hupa Ouexcanapa BacuiiBHa, k.d.H, nouneHrt, JlepkaBHUIl YHIBEPCUTET 1HTEJIEKTYaJIbHUX
TEXHOJIOT1H 1 3B 43Ky, YKpaiHa

Hupyk Baagumup AjekcaHapoBu4, vHxeHep, bermopycckuil rocynapcTBEHHbIH YHUBEPCUTET,
PecnybOmmka benapych

Hyxpyk Banentun IBanoBwuY, cryneHt, Binnuupkuii Haumionansuuii TexHiuHul YHIBEpCHUTET,
Ykpaina

Yanaincsknii FOpiii IlerpoBuy, k.T.H, c.H.C., MHCTUTYT KHOepHeTHKM nMeHu B.M. I'mymkoBa
HAH VYxkpaunsi, Ykpaina

YepuumoB KoctsiHTuH AmHApiiioBu4, acmipadtT, BiHHUIBKHI HAIIOHATBHUNA TEXHIYHHUI
yHIBEpeuTeT, YKpaina

IIBeuyr Baunepiii TumodiiioBu4, n.¢-m.H., nmpodecop, kadenpa Qizuko-mMaTeMaTHIHUX HAYK,
Opecbka HalllOHANbHA aKaJeMisi XapuOBHUX TEXHOJIOTIH, YKpaiHa

IleBuenko Harans IOpiiBHa, k.e.H, noueHt, [lonbackka aep:kaBHA MAIIMHOOY/IIBHA aKaaeMis,
VYkpaina

HMepmyn Oaexcanap OusiekcanapoBHY, MaructpanT, Ofecbka HaIllOHAIBHA aKaJIeMisl XapuyOBHUX
TEXHOJIOTIH, YKpaiHa
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IIxBopeus Baaguciaa BaaaiaenoBuu, oneparop EOM, XepcoHChbKHI Jep>KaBHUI YHIBEPCHUTET,
Ykpaina

Ilepouna IaBno AuapiiioBu4, cryneHt, KuiBchbkuii HamioHanbHUN yHiBepcuTeT iMeHi Tapaca
[ITeBuenka, Ykpaina

Mupos Onexcanap CepriiioBu4, cTyneHT, BIHHUIbKUN HaIllOHATBHUI TEXHIYHUN yHIBEpCUTET,
VYkpaina

[lypoB Ouexcanap CepriiioBu4, MOJIOaIUNH HAYKOBUH CIIBPOOITHHUK, [HCTUTYT KiGEpHETHKH
HAH Vxkpainu, Ykpaina

SAposuii Irop IBanoBMY, K.T.H., BUKJIJa4, T0OJIOBA IIUKJIOBOI KOMICii, MEXaHIKO — TEXHOJOTIYHHI
¢baxoswuii konempxk OHTY, Ykpaina

Aumuckuii {mutpuii BaaepbeBnu, mepuenaaiizep, OO0 «adopr», Pecnydiinka benapycs
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