MiHicTepcTBO OCBITH | HAYKH Y KpaiHU
HanionanbHuii yHiBepcuTeT BOAHOI0 rocoapcTBa Ta NPUPOAOKOPUCTYBAHHS
KuiBcbkuii HanioHaabHuil yHiBepcurer iMmeHi Tapaca IlleBuenka

HanionanbHuii TexHiunnii yniBepeurer Ykpainu « KuiBcbkuii moJiitexHiyHui iHCTUTYT
imeHi Irops Cikopcbkoro»

HanionanbHuii yniBepeurer «OcTpo3bKa akaaeMis»
Incruryt kioepHernku iMm. B.M. I'mymkosa HAH Ykpainu
HanionaabHuii yHiBepcurer «J/IbBiBchbka nmosiTexHikay»

IHcTUTYT NpUKIATHUX NP00JIeM MEXaHIKH | MATEeMATHKH
im. S1.C. IlincTpuraua HAH Ykpainu

JliBepnyaibcbknii yHiBepcuret /:kona Mypa (Beauka Bpuranis)
YuiBepcurer TexHoJorii i Hayk y buaromi (Ilonbma)
JIoaincbka nojirtexnika (Iloabia)
Bpowiaascska noairexnika (Iosbia)

0 Modeling, control &
information technologies

«Mooenrweanns, kepyeanna ma ingpopmayiiini
mMexH01021iy

V MIZ’KHAPO/ITHA HAYKOBO-ITPAKTUYHA KOH®EPEHIIA

4—6 nucromnanma 2021
PiBue, Ykpaina

Mamepianu kongepenuii

PiBHe
2021



Ministry of Education and Science of Ukraine
National University of Water and Environmental Engineering
Taras Shevchenko National University of Kyiv
National Technical University of Ukraine
«Igor Sikorsky Kyiv Polytechnic Institute»

National University of Ostroh Academy
V.M. Glushkov Institute of Cybernetics of NAS of Ukraine
Lviv Polytechnic National University
Pidstryhach Institute for Applied Problems of Mechanics and
Mathematics of NAS of Ukraine
Liverpool John Moores University (Great Britain)
University of Technology and Sciences in Bydgoszcz (UTP), Poland
Lublin University of Technology
Wroclaw University of Science and Technology

0 Modeling, control &
information technologies

«Modeling, control and information technologies

V INTERNATIONAL SCIENTIFIC AND PRACTICAL CONFERENCE

4-6 November 2021
Rivne, Ukraine

Conference materials

Rivne
2021



ISBN 978-966-327-514-7
ISSN 2707-1049 (Online)
ISSN 2707-1030 (Print)

DOI 10.31713/MCIT.2021.00

MIKHAPOJJHUH TPOTPAMHUI KOMITET

Momuncbkuii Biktop (Ykpaina)
Arparini Oxrasian (PymyHis)
bom6a Annapiii (Vkpaina)
Bypayk Anna (ITonsia)

Byiinik Baasaemap (Ilombima)
I'am3ze I'op3oii (CLIA)
Hdinmaniaze Iopaim (I'py3is)
Kpcriu dparana (Cep0is)

JlurBunenko Bonogumup (Yxpaina)

Mapruniok Ilerpo (Ykpaina)
Ma3sypek [lasea (ITonbmia)
HoBunpka Banepis (CnoBayunHa)
MMaciunux Bonogumup (Yxpaina)

Haransic-ManimeBcbka FOctuna (Ionbina)

Heprau SAn (CaoBayunHa)

Piu JIi (TaiiBans)

Poex I3a6ena (ITombia)
Cao3sieB Eabxan (AzepOaiimkan)
Cagina Haranisa (Ykpaina)
CanbBanop Le3zap (Ilepy)
Cadonnx Anpapiii (Ykpaina)
Typ6ax FOpiii (Ykpaina)
Yauaninze I'ypam (I'py3is)
Yeptos Outer (Ykpaina)
Yukpiit Apkaniii (YxpaiHa)
laxoBchka HaTtamis (Ykpaina)

HlTaiinraptaep Binbsam (CroBauunna)

Kaumapex Mapiym (ITonba)

OPTAHIBAIIITHNI KOMITET KOH®EPEHIIIT

Cadonnk Annpiii, bBypayk Anna, Ilpucszkaiok OJiena, KykoBebkuii Biktop, /KykoBecbka HaTtanis,

Xpuctiok Auapiii, I'puiiok IBanna

Biamosinaneawii 3a punyck: Cadonuk AHapii
[TigrotosneHo no apyky: Ipucsizkaiok OJiena

Mamepianu koughepenyii pozenanymi i pekomeH008aHi 00 8UOarHA HA Bueniti padi
Hayionanvnozo ynisepcumemy 6001020 20Cnooapcmea ma npupoo0oKOpUCmy8aHHA.
IIpomokon Ne 11, 6io 22 scosmusn 2021 p.

MopentoBanHs, KepyBaHHS Ta iH(opmaiiitHi TexHoJorii : maTtepianu V MiXHapo HO1
HAyKOBO-IIpakTU4HOI KoH(pepenuii. [Enexrponne Bupanus]. — PiBHe :
YHIBEPCUTET BOJHOT'O TOCIOAAPCTBA Ta NpUpoaokopucTyBanns, 2021. — 148 c.

Harmionansaui

© HamioHaibHUH yHIBEPCUTET BOJHOTO TOCIOJAPCTBA Ta IPUPOJOKOPUCTYBaHHs, 2021



ISBN 978-966-327-514-7
ISSN 2707-1049 (Online)

ISSN 2707-1030 (Print)
DOI 10.31713/MCIT.2021.00

INTERNATIONAL PROGRAM COMMITTEE

Moshynskyi Viktor (Ukraine) Perhac Jan (Slovak Republic)
Agratini Octavian (Romania) Rich C. Lee (Taiwan)
gonzlbl Adern((PUlfraldn)e) Rojek Izabela (Poland)

urduk Anna (Polan . .
Wjcik Waldemar (Poland) :ab?leVlfltklll.an I(jz?;e.rbalj an)
Gamze Giirsoy (USA) avina, Natalia, (L)

Salvador César D. (Peru)

Didmanidze Ibraim (Georgia) Safonyk Andrii (Ukraine)

Krsti¢ Dragana (Serbia)

Lytvynenko Volodymyr (Ukraine) ;l;:rb;l Y_l;r" (([;Jkrame)G _
Martyniuk Petro (Ukraine) achanicze L>uram (Georgia)
Chertov Oleg (Ukraine)

Mazurek Pawel (Poland)

Novitzka Valerie (Slovak Republic)
Pasichnyk Volodymyr (Ukraine)
Patalas-Maliszewska Justyna (Poland)

Chikrii Arkadii (Ukraine)

Shakhovska Natalia (Ukraine)
Steingartner William (Slovak Republic)
Mariusz Kaczmarek (Poland)

ORGANIZING COMMITTEE OF CONFERENCE

Safonyk Andrii, Burduk Anna, Prysiazhniuk Olena, Zhukovskyy Viktor, Zhukovska Nataliia,
Khrystyuk Andriy, Hrytciuk Ivanna

Responsible for release: Andrii Safonyk
Prepeared for publication: Olena Prysiazhniuk

Conference materials have been reviewed and accepted for publication by
the Academic Council of the National University of Water and Environmental
Engineering on October 22, 2021, Academic Council Meeting Minutes #1 1.

Modeling, control and information technologies: Materials of V International scientific
and practical conference. [Electronic edition]. — Rivne : National University of Water and
Environmental Engineering, 2021. — 148 p.

© National University of Water and Environmental Engineering, 2021

4



0 Modeling, control &

information technologies

Aniksuhyn A., Zhyvolovych O. Generalized solvability and optimal control for an
integro-differential equation of a hyperbolic type .......cccceeevviiiiieiiiiiiieeee e,

Babudzhan R., Isaienkov K., Krasii D., Melkonian R., Vodka O., Zadorozhniy I.
Collection and processing of bearing vibration data for their technical condition
classification by machine learning methods............ccccuvieriiieniiieniiieeeee e,

Bardan A., Bihun Y. Computer modeling of differential games ...........cccccceevvieeennnne.

Beridze Z., Shavadze Ju., Imnaishvili G., Geladze M. Concept and functions of
building a private netWork (VPN) ....oooiiiiiiiee e e

Bomba A., Klymiuk Y. Computer prediction of technological modes of rapid cone-
shaped adsorption filters with automated discharge of part of heat from separation
surfaces in filtering MOdEl ..........cocoiiiiiiiiiiiiiec e e

Boyko N., Dypko O. Analysis of machine learning methods using spam filtering ........

Boyko N., Kulchytska O. Analysis of tumor classification algorithms for breast
cancer prediction by machine learning methods ...........cccoeviiiiiiiiiiiiie i,

Denysov S., Semenov V., Vedel Ya. A novel adaptive method for operator
TICTUSIONS .ttt ettt sb et et e sabe e sat e e ebbe e st e sb bt e s beeaaeenaees

Didmanidze M., Chachanidze G., Didmanidze T. Modern trends in unemployment

Bagrationi 1., Zaslavski V., Didmanidze 1., Yamkova O. Ethics of information
technology in the context of a global Worldview ............ccccoeeiiieiiiiieniiiieie e,

Didmanidze D., Zoidze K., Akhvlediani N., Tsitskishvili G., Samnidze N.,
Diasamidze M. Use of computer teaching systems in the learning process ...................

Dobrydnyk Yu., Khrystyuk A. Analysis of the elevator as an object of automation ....

Gamzayev R., Shkoda B. Development and investigation of adaptive micro-service
architecture for messaging SOftware SYStEMS .........cccvveeviiieriiieniiieeciee e ee e

Gayev Ye. Student' own discoveries in information theory curriculum ..........................

Didmanidze 1., Geladze D., Motskobili Ia, Akhvlediani D., Koridze L. Follow
digitally by USING @ DIOZ ..veevieiiiiieeeiie e

Kirpichnikov A., Khrystyuk A. Automatic apiary care SyStem ...........ccccceevverueenuneenne.

Kunytskyi S., Ivanchuk N. Mathematical modeling of water purification in a
DIOPIALO TIILET ..vviieiiieeciie ettt e e et e e et e e e te e et bae e be e e aaaeen

Kyrylych V., Milchenko O. Optimal control of a hyperbolic system that describes
STutsky demand ..........cccoeiiiiiiiiiiiieeeeeee e e ettt ae e e e aaeeens



Makaradze N., Nakashidze-Makharadze T., Zaslavski V., Gurgenidze M.,
Samnidze N., Diasamidze M. Challenges of using computer-based educational
technologies in higher edUCation ............c.oviciiiiiiiiieiiiie e 60

Mamenko P., Zinchenko S., Nosov P., Kyrychenko K., Popovych 1., Nahrybelnyi
Ya., Kobets V. Research of divergence trajectory with a given risk of ships collisions

........................................................................................................................................... 64
Mateichuk V., Zinchenko S., Tovstokoryi O., Nosov P., Nahrybelnyi Ya.,
Popovych L., Kobets V. Automatic vessel control in stormy conditions ........................ 68
Petrivskyi Ya., Petrivskyi V., Bychkov O., Pyzh O. Some features of creating a
COMPULET VISION SYSEEITI ..uuvviiieiiiiiieeeiiiiereeeiiteteeesetreeeesissaeeeeesssaseeeesssseeessssseesesssnsseeaessssnns 72
Poliakov V. Calculation of organic substrate decomposition in biofilm and
bioreactor-filter taking into account its limitation and inhibition .............ccccevvirnienneen. 75
Poliakov V. Mathematical modeling of suspension filtration on a rapid filter at an
UNTEZUIAEA TALE ....vvieiiiiieeiie et ettt e et e st e e eabee e esteeeenbeeeensbeeennnnaeens 78
Prokip V. On the semi-scalar equivalence of polynomial matrices ...........cccoeoeeerrueenee. 80
Pysarchuk O., Mironov Y. A proposal of algorithm for automated chromosomal
abnormMality dEtECTION .....c.vviiiiiiiiiie e e e e e et e e e eree e e e e areee e ennnes 83
Rybak O., Tarasenko S. Sperner’s Theorem .........ccoccceeeveiieeeiiiieeiiiieniieeeieeeeiee e 87
Sandrakov G., Hulianytskyi A., Semenov V. Modeling of filtration processes in
PEriOdiC POTOUS MEAIA ...eeeiuiiieiiiieiiiieeiiieeertee et e ettt e et e e sbeeeebeeeesbeaeenseeeessaeennseeensseeans 90

Stepanets O., Mariiash Yu. Optimal control of the blowing mode parameters during
basic oxygen furnace steelmaking PrOCESS .......c.ueevvuvieriiieriiiieeeiieieeiiieeeriireesieeeeseeeeenaneeens 94

Stepanchenko O., Shostak L., Kozhushko O., Moshynskyi V., Martyniuk P.
Modelling soil organic carbon turnover with assimilation of satellite soil moisture
AALA et et et st e ea e et e bbbt et e b e eae s 97

Vinnychenko D., Nazarova N., Vinnychenko I. The dependence of the deviation of
the output stabilized current of the resonant power supply during frequency control in
the systems of materials pulse ProCeSSING ........oeeeveuiirieeiiiiiieeiiiieeeeeeree e et e e e eiraeeeens 100

Voloshchuk V., Nekrashevych O., Gikalo P. Exergy analysis of a reversible chiller 105

lapko O., [lerpymenko H., Mocin M., lllapko M., Bacunenko H., besioycos A.
[HpopMmarliiiHO-Kepyrodi CUCTEMH Ta TEXHOJOTIi OIIHKH CTYNEHS MiArOTOBICHOCTI
MIJMPUEMCTB JI0 IHHOBAIIITHOT 1SUIBHOCTI 3@ JOTIOMOTIOI0 JIAHI[IOTIB MapkoBa ........... 107

BapanoBcbkuii C., bomo6a A., [Ipumena O. Moaudikariis mMoaem iH(EKIIHHOTO
3aXBOPIOBAaHHS JJIs ypaxyBaHHA AuQy3iiiHUX 30ypeHb B yMOBax JIOTICTHYHOI
TITTHAMIKIL ..t e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e ee e e e e e e e e e ea e e e e e e eae e e aa e e eaaeeeanaaaaaaaaaes 110

bomb6a A., boiiuypa M., Miuyra O. IgenTtudikamis napameTpiB CTPyKTypHU
ITPYHTOBUX KPHUBOJIHIMHUX MAacHBIB YHUCIOBUMU METOJAaMH KBa31KOH()OPMHUX
BITOOPAKEHD ...eeevvveeeurrreeireesateeeateeeaseeeesseeenssaeensssesanseesenssseesssssensssessssseesasseesssesenssseenns 112



Bacuieur K. MeTon oliHIOBaHHS HEBH3HAYEHOCTI BUMIPIOBAHHS €JIEKTPOCHEPrii
BY3JIOM KOMEPIIIITHOTO OOJTIKY ..uvvvveeurvresurresateeeaseeeessseeessseesesseesensesessssnessssseessssesensseenss 114

Boaomyk B., HekpameBuu O., I'ikano II. J[ouuibHICTh 3aCTOCYBaHHS KPUTEPIiB
EKCepreTUIHOTO aHai3y IS OLlIHIOBaHHS €()eKTUBHOCTI 00'€KTIB TetuioeHepreTuku . 117

I'yap B, MaremaTuude MoOJENIOBaHHS €HEPreTHYHOl e(PEeKTUBHOCTI MOCTIHHHUX
MArHiTiB B IUITHAPUYHUX MATHITHUX CHCTEMAX ..vvveeeerurreeesenrereeenanneeeeensnnseesesnnseeesennes 120

JMemuarok M. IlapamerpuuHa onTuMi3alisi LMKIIYHUX TPAHCIOPTHUX oOleparii
MaHINYJISITOPIB 3 AaKTUBHUMU 1 TACUBHUMHU MTPHUBOJAMU ...eeeeeevereeeserrereeninnreesessnseeesennns 122

Kaenau M., Kuaemau M. BeiiBner anami3 TeMmmepaTypHUX TpPEHJIB JIHHINA
[0 (0):2200) £ (0] 10 1 (<)c o AP PPRRUPPPPR 125

Ko3upes C. KepyBaHHSI BACOKOBOJIBTHUM IMITYJIbCHUM PO3PSIJIOM B €K30TEPMIYHOMY
(o] oo (03 111§ P PPPRRRUPPPPRN 127

Ouko O., ABpyka I. besneune 30epexeHHs koHbimeHMIHHOT iH(MOpMaIli Ha
(7S] 0): 1] 0 - ) USRS ROPPSPRSPRP 131

Peytr ., [ApeBenbkuii B., Maryc C. 3acTocyBaHHS KOMII FOTEPHOTO 30pYy IS
aBTOMATUYHOTO BUMIPIOBaHHS MIBUIKOCTI PIIUH 3 TOHKOJUCIIEPCHUMH JAOMImKamu .. 133

Cagonuxk A., I'pumwok 1. PospoOnenns indpopmamiitHoi cucremMu s
CHEKTPODOTOMETPUUTHOTO AHAITIZY ..vvvereerrrensnreenaureeeanreeenssseennseesanseessseeesssseessnseessnseesnnns 135

Tkauyk B. KBaHTOBUI T'€HETUYHMUI aJTOPUTM Ta MOTO peaiizallisi Ha KBAaHTOBOMY
KOMITEOTEPT +uvvveeeureeeaurerensseesnreesaseesassseeassseesnssesanseessssseesseessnssesssssessnsssesnssseensssessnssesans 137

BerkoBa T. Komm’roTepHa Bi3yamizallis TiAPOJWHAMIYHOTO TOJIsI B 00JacTi 3
KPUBOJITHIMHIMU MEMKAMIL .....vveeeuveeeenreeeenereeenseeeansressnseseessseesssssesssssessnsssessssseessssessnssesens 140

HInopreko O., bomba A., lllnoptbko JI. IlpricTtocyBaHHs CIOBHUKOBUX METOIB
KOMIIpECii 0 MPOrpecyrvoro iepapXiyHOro CTUCHEHHS 300pakeHb 03 BTPAT ........... 142

Cagonuk A., Taproniii I. Po3poOka cuctemu KepyBaHHS HaIpy>KEHICTIO
MarHiTHOTO TOJIS JUISl TPOIECY 3HE3ATI3ZHEHHS TEXHOMOTTUHUX BO weevvevvvrererenreeeeannnne 146



