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VJIK 004.01/08

30ipauk Te3 momosinedt XIII MixknapogHoi HayKOBO-TIPAaKTUYHOI KOH(pepeHIl
«Indopmaniiini Texnosnorii 1 aBromaruzais — 2020», (Oxpeca, 22 - 23 xoBtHs 2020
p.) / Onmeckbka Harl. akaj. xapd. Texaojoriid. — Omeca: OHAXT, 2020. — 308 c.

30ipHuK MaTepiamiB  KOH(EPEHIii MICTUTh TE3W JIOMOBIZEH HAYKOBUX
JOCIDKEHh 32 aKTyaJbHUMHM TMpoOJieMaMH Y Taly3sX, BIJIHECEHUX [0
3arajJbHONPUUHSTOrO TepMiHa «IHmycTpist 4.0».

PosrnsHyTi TMTaHHA MaTEeMAaTHYHOTO 1 KOMII'FOTEPHOTO  MOJEIIOBaHHS;
VIOpaBIiHHSA, OOpOOKM Ta 3axucTy I1HQoOpMaLii; MPOEKTYBaHHS 1H(MOPMALITHUX
CUCTEM 1 TMPOTPaMHUX KOMIUIEKCIB; IITYYHOTO 1HTENIEKTY; aBTOMAaTH3alli
pOOOTOTEXHIYHUX CHCTEM; KOMITHOTEPHUX TEJICKOMYHIKAUIMHUX MEpEex Ta
TEXHOJIOT1H; aBTOMAaTH3allli Ta YNPaBIIHHS TEXHOJOTIYHUMHU MPOILIECAMH; HOBHUX
1H(hOpMAIIHHUX TEXHOJIOT1H B OCBITI.

PesynpTaTi IOCHIKEHD TPEACTABISAIOTH COOOI0 CBOEPIAHHUI 3pi3 Cy4acHOTO
CTaHy CIPaB y MepPepaxoBaHUX Taly3siX 3HAHb, SIKU MOKE JOIMOMOTTHU SIK (axXiBIsM,
TaKk 1 CTyJA€HTaM BHIIIB CKJIACTH 3arajbHy KapTUHY PO3BUTKY 1H(GOpMAIITHUX
TEXHOJIOT1H Ta MOB’SI3aHUX 3 HUMH IMUTAHb.

B 36ipHuKy mnpencraBieHi pe3yibTaTy JOCTI/KEHb B 3a3HAYCHHUX TaTy3sIX 3HaHb
B IT nepenoBux yHiBepcuretax 3 Kuesa, Xapkosa, JIbBoBa, Onecu, Binnui, {Himnpa,
MuxkostaeBa (OBHHI CITUCOK YYacHHKIB-OpraHi3aiiiii quBucs Ha ctp.11). HasBHicTh y
MOJaHMX MaTepiayiax iH(opMarlii aHTIIIHCHKOI0 MOBOIO JTO3BOJISIE BUKOPHUCTOBYBATH
30ipHUK Te3 sIK 3aci0 KOMyHIKAIlil Mi’K BUCHUMU PI3HUX KpaiH.

30ipHUK pO3paxOBaHO HA HAYKOBUX TIPAIlIBHUKIB, BUKJIAJadiB, AaCIIPAHTIB,
CTYJICHTIB BUIIIMX HABYAIBHHUX 3aKJIiB, SIKI HAMAralOThCs JI3HATUCS TIPO CyYaCHUN
ctaH Hayku B |IT-ramy3i Ta TeHACHINI pO3BUTKY Taly3ed aBTOMaTH3allli
TEXHOJIOTIYHUX TpoleciB Ta poboroTexHiku. Ll iHpopmaris wMoxe OyTu
BUKOPUCTAHA JJIs BUPINIEHHS MUPOKOro Kojia Mpo0sieM B 3a3HaY€HUX pO3/iiax, M0
BUHUKAIOTH SK B HaBYaJIbHOMY TIPOIIECi, TaK 1 B JOCIIJIHUIILKOMY 1 HayKOBOMY
TUTaHAX.

PekomenyioBano no mnyOmikamii Buenoto Panoro IHcTHTYTYy KOMIT'IOTEpHUX
cucteMm 1 texnosorii «lumyctpis 4.0» im. I1.LH. IlnaronoBa Onecbkoi HaliOHAIBHOL
akaniemii xapuoBux TexHosorii Bix 02.10.2020 p., npotoxoi Ne 2.

Mamepianu, 3aneceni 0o 30ipHuKa, OpyKyrOmscs 3a A8MopPCbKUMU OPULTHATIAMU.

3a 0ocmosgipuicms inpopmayii gionogioae aemop nyoaikayii.

© Opecbka HalllOHAJIbHA aKaJAeMisl XapyoBUX TeXHOJIOT1i, 2020
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TakuM YMHOM, CTBOpEHHMH MOOITBHUN JOAATOK BUKOPHCTOBYE po3pobieny IT-cuctemy anst cepsicy
JU3aiHEPCHKUX MOPTQOITio, 10 HaJJa€ MOXKIIUBICTD MyOJIiIKyBaHHS MIPOEKTIB, X BIIOJOOAHHS, KOMEHTYBaHHS,
TIOIIMPEHHS B COIIAIBHAX Mepexkax, JO3BOJISIE MiAMUCKY Ha 1HII PoQisi, po3MIIIeHHs BIACHIX KOHTAKTIB,
CHUIKYBaHHS 3 aBTOPU30BAaHMMH KOPHCTYyBayaMH, IOINYK 3a KATEropisMH, CTBOPEHHS BJIACHOI CTPIYKH
HOBHH.
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TIIXOA1 10 PO3POBKU CUCTEMU PO3ITNIBHABAHHS, CUHTE3Y TA AHAJII3Y
MVY3UYHUX KOMHO3I/H_[II71
BOMTKO B.B, BYPBEJIO C.M., CTABULIbKNI I1.B.
(dekanfki@i.ua, burbelo@vntu.edu.ua, pavlo.stavytskyi@gmail.com)
BinHui-kmii HaTiOHATPHNI TEXHIYHAN yHiBepcUTeT (YKpaiHa)

Ilposedeno ananiz cmpykmypu cucmemu po3niznasamniis ma CUHmMesy My3udHux komnosuyii. Onucano
PO3POOKY KOMROHEHmMa ueuoko2o 30epiearis ma noulyxky oawux. Ilposedeno ananiz nioxodie 0o npoepamuor
peanizayii cucmemu cummesy mMa pPO3NIZHABAHHA MY3UUHUX KOMHOZUYIL 3 YPAXYBAHHAM MOOIIbHUX
MexHON02IH.

Ilim gac po3poOKHW CHCTEMH PO3Mi3HABAHHS Ta CHHTE3Y MY3WYHHX 3BYKiB HEOOXITHO PO3TIISTHYTH
CTPYKTYpy CHCTEMH, a TaKOX MPHIUINTHA JIOCTaTHLO yBard il MpOTpaMHiM peamizallii, MO T03BOJIUTH
MiABUIIATH ©(EeKTHBHICTL Ta MIBHAKOJIIO MNporpaMHoi dvacTuHW. Came TOMY CJiJi BHUKOHATH aHai3
KOMITOHEHTHUX CKJIQIOBI pPO3pOOIOBAaHOI CHCTEMH, PO3POOWTH CTpaTerito 30epiraHHs Ta TIOMIYKY
iH(hopMaIlil, a TAKOXK IIpoaHai3yBaTH TEXHOJIOTTUHI IPUKJIAIHI MIAXOAU Ta OMIIT pO3POOKH CUCTEMH.

OpHi€ero 3 OCHOBHHX IiepeBar po3poOIOBAHOTO NPOTPAMHOIO MPOAYKTY € BHKOPHUCTaHHS
KOMOIHOBaHOTO METOAY CTBOPEHHSI My3UYHUX KOMIIO3WLIH, SKUH 0a3yeTbcsi HA BUKOPHCTAHHI TEXHOJOTIH
CUHTE3y MY3MYHHX 3BYKIB T2 alTOPUTMIB iX aHAII3y.

Po3zpobroBannii 10AaTOK CKIIAJAETHCS 3 MOYJISl CHHTE3Y MY3HMUYHHX 3BYKIB Ta MOAYJISl HOPIBHSAHHS Ta
aHasizy My3uJHIX KoMOo3umiu | 1].

Y Mopyni anamizy Ta MOPIBHSHHS MY3MYHHX KOMITO3MIIIM IMiJ[ Yac 3ammcy CUTHAITY 3a JOMOMOTOIO
MiKPO(GOHY OTPUMYETHCS MACHUB, SIKUH € TIOJJAHHSM 3BYKOBOTO CHTHAITy B 4acoBiil obnacti. st orpuMaHHs
YaCTOTHUX XapaKTepHCTHK CHUTHANIB, PO3BEPHYTHX Y 4aci, HEOOXiJIHO BHKOPUCTOBYBATH JIHCKPETHE
nepetBopenns Oyp’e (AID) [2].

JIist cripomieHHs! MOIIYKY MY3HYHHX KOMIO3HUIIHN 1X CHTHATYpH BUKOPHCTOBYIOTHCS SIK KIIFOUi B XeIl-
tabimni. KiorovaMm BIiAMOBIAAOTH 3HAYEHHS Yacy, KOJMW HaOip YacToT, /Uil SKUX 3HAWeHa CHUTHATYpa,
3’SIBUBCSI B KOMIIO3HIIi1, 1 i/IeHTHU(IKaTOp camMOi KOMITO3UITiT (HaIpUKIIa I, Ha3Ba MMiCHI Ta iM s BUKOHABIIS).

BaxmBoIO TakoX € HasiBHICTH JIOKAJBHOTO CXOBHINA, II0 BHKOHYE KEIIyBaHHS Ta MPHUIIBUALIYE
po0OTY MOAATKy B IESKHUX CIeHapisx [3].

[HIIIMM Ba)KITMBUM KOMITOHEHTOM CHCTEMH € cepBepHa ckiagoBa. [licist Toro, K BiIOUTKH My3HYHOL
KOMIIO3MIII CTBOPEHO, BOHHM MEPEArOThCS 3 KIIEHTCHKOI Ha CepBepHY 4YacTuHy 3a jnoromoror HTTPS
MPOTOKOITY.

3amasi  perynmioBaHHS HAaBaHTAXEHHA Ha CEpBEpP, BHUKOPHCTOBYEThCS CHCTeMa OallaHCYBaHHS
HAaBAaHTAXKEHHS, M0 YPIBHIOE HAaBAaHTAKEHHS HA KiacTepu cucrteMu. llicims Toro, sk cepBepHa YacTHWHA
OTPHUMYE JIaHi, BOHH TIEpEealOThCsI Y MOLyJIb OUIYKY criBnadinb. CepBep MOBUHEH MICTUTH XeII-3HAUYCHHS

216



BIJIOUTKIB My3UYHHX KOMIIO3HUIIIH, Cepel SKUX BiJ0yBaTHUMEThCS TMOIIYK. BaxIMBOIO € peaizailis mporecy
napaneiabHOro MOUIYKY CHIBIaiHb, IO JO3BOJISIE MPUIIBUANIMTH Mpolec iaeHTrdikamii ayaio KOMIO3HLIii.

OmarM 3 TakuX MAXOMIB € “mapauHr’ 0a3u JaHuX, M0 BUKOHYE “TOPHU3OHTAIBHE pPO3OUTTS’
3aranpHO1 0a3u nanux [4]. Takuil miaxin g03BosIE pO3AUTUTH 0a3y MaHUX HA JEKUTbKA CKIIAJOBHUX, KOKHA 3
SKHX MICTUTh MEBHUH CErMEHT 3arajibHOro Habopy manux. Taki maHi MOXyTh OyTH 3rpyNoBaHi 3a pi3HUM
KOHTEKCTOM, 1110 I03BOJIsIE BUKOHYBATHU MapaliesibHi 3aMuTH 10 [EHTPaIbHOTO CXOBHLIA.

Kpim Toro, oTpmmani maHi 3 0a3u JaHUX HEOOXITHO AyXe MBHAKO oOpodOuTH. Ilomyk criBmamiHb
MO’KHa BUKOHATH 3a JOTIOMOTOIO MapajieIbHOr0 BUKOHAHHS Ha Pi3HUX MPOIecax LHEHTPAILHOTO Mpolecopa.
[IpoTe, HaBiTH cepBepHe amapaTHe 3a0e3ledYeHHs He J03BOJUTH MAaTH JOCTaTHHO BEJIHMKE 3HAUYCHHS
mapajienizMy, amke KUTbKICTh sAep mporiecopa € oOMekeHoro.3 iHmoro 00Ky, TpadidHuil Mmporecop
JI03BOJISI€E BUKOHYBATH COTHI a00 HaBITh THUCSYI MaJIANCIbHUX MOTOKIB, KOXKEH 3 SKUX 3alHATHA HE3HAUHOKO
KUTBKiCTIO 00umciieHb. Takuil miaxia JO3BOJISE B pa3u IMiIBUIIMTH MIBUIKICTh MTAPaIebHOTO BUKOHAHHSL.

Anroput™M poOOTH KOMIIOHEHTa PO3Mi3HABAHHS KOMIIO3UIII HaBeIEHO Ha PUCYHKY 1.
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Pucynoxk 1 - Anroput™ po3Ii3HaBaHHS Ta MOIIYKY My3WYHUX KOMITO3UITIH

Opnum 3 kpocmnarGopMHHX PpillleHb peaizalii mporpamMHoi cuctemMu € BHKopucTanHs Kotlin
Multiplatform, mo mo3Bossie 00’ e€aHaTH pOrpaMHKi cibHIN Koa Ha 6a3i Android, i10S. Kpim Toro, icHye
MOJKJIUBICTh BUKOPHCTAHHS CIUTFHOTO KOy 3 CEpBEpPHOI0 CKiIaaoBot0 Ha 0a3i JVM. Takuit migxin
MOJIJIMBUH 3aBJSIKM BUKOPHCTAHHIO TexXHOJIOTIT 30ipku mpoektiB Gradle Ta HaOOpy BiANOBIIHHUX IUIATiHIB
Ui Hporo. Kox kopucTyBanpkoro iHtepgeiicy B TakoMy pasi HEoOXiTHO IMIUIEMEHTYBATH Uil KOXKHOI
wiaTopMH OKpeMo, IPOTE B TOH K€ Yac y PO3pOOHHKIB € MOXKIMBICTD EPEBUKOPHCTAHHS CIIUIBHOTO KOJTY,
110 peaji3ye CIUIbHY JIOTIKY Ta aITOPUTMH IS YCi€l CHCTEMH.

[HIMM MAXO0MOM 0 po3poOku cuctemu Oyme Bukopuctanus Flutter. Ha Bigminy Bim Kotlin
Multiplatform, OCHOBHMM NpH3HAYEHHSIM L€l TEXHOJOIIl € Yy3araJbHEHHS JIOTIKM KOPHCTYBalbKOTO
iaTepdeticy. [IpoTe TakoX iCHye MOXKIMBICTh BUKOPHUCTAHHS CITIIFHOI JIOTIKK Ta anroputMmiB. CepBepHY
YaCcTUHY HEOOX1IHO PO3pOOISTH OKPEMO, aJ’kKe OCHOBHUM Tpu3HaueHHAM Flutter € ypockoHaneHHs mporecy
PO3pOOKH KOPHUCTYBAIBKOTO iHTEphEHCY.
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TpeTiM MiAXOAOM € BHKOPHUCTaHHS HATUBHOTO IUIATGOPMHOTO KOAY ISl KOPHCTYBAI[bKOTO
inTepdeticy. CriyibHa Jorika Moxe OyTu peanizoBaHa moBamu C++ abo Rust. ¥ takomy pa3si B po3poOHHKIB
€ MOXJIMBICTh BHKOPHUCTAHHS CHCTEMH 30ipku Bazel, 0CHOBHOIO TIepeBaroro sSKoi € MOXIJIHBICTH POOOTH 3
PI3HHMH MOBaMH MPOTPaMyBaHHS OJHOYACHO. [HIIOI OCOOJMBICTIO € TPaHYNIAPHICTh, TOOTO MOXIIMBICTH
PO3IpoOICHHST MOAYJIIB HAa MEHIII KOMIIOHEHTH, IO JIO3BOJISE MPHUIIBUANIYBATH Hpolec 30ipKu MpPOEKTa
3aBJISIKU MapajiebHOMY BUKOHAHHIO OKPEMHUX KOMITOHEHTIB.

Takum gynHOM, OYJIO TIPOBEIECHO aHAI3 OCHOBHHUX CKJIAJOBHX KOMITOHEHTIB PO3POOIIFOBAHOI CHCTEMH
PO3Mi3HAaBaHHsI Ta CHHTE3Y MY3UYHHUX KOMIo3uLii. Kpim Toro, 6yio npuaiieHo yBary eleMeHTaM IIBUAKOTO
30epiranHs Ta momyky iHgopmauii. Byiao mpoanamizoBaHO iCHYIOYI MiaX0Au KpocmiaT(opMHOi peaizamii
CY4acHOTO KIIEHT-CEPBEPHOTO pIMIEHHS 3 YypaxXyBaHHAM MOOUIPHUX TEXHOJOTIH. BukopuctanHs
MPOaHaNTI30BaHUX IMIJAXOJIB JO PO3POOKH MpOrpamMHOro 3abe3reveHHs] ayJio CcHUcTeMy 3a0e3IeuuTh
HIBUIKICTH 1IeHTU(]IKalLi] 3ByKOBUX KOMIIOHEHTIB Y IIPOLIEC] PO3Mi3HABAHHS MY3UYHOTO KOHTEHTY.
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USING FUZZY LOGIC IN ASSESSING OF AUTOMATED TESTING SYSTEM
ZYBIN V. I, LIUTENKO I. V.
National Technical University "Kharkiv Polytechnic Institute™ (Ukraine)

This document describes the use of fuzzy logic in evaluating an automated testing system. Testing is a
key factor in improving software reliability. Popular automated testing systems and a brief description are
introduced. Fuzzy logic and selection of quality criteria is described. A system selection formula is proposed.

Introduction

Nowadays most people use automated testing systems for quality assessments of their software. Test
automation solution — is a realization (implementation) of a test automation architecture, i.e., a combination
of comipunents implementing a specific test automation assignment. The components may include
commercial off-the-shelf test tools, test automation frameworks, as well as test hardware [1]. Automated
testing systems have very extensive functionality and used to test various categories of software, for
example, web applications, embedded software, etc. For a more accurate choice of an automated software
testing system, it is necessary to select quality criteria and their impact on the effectiveness of testing.

Problem statement

Electronic devices have occupied all the niches of modern life, ranging from ordinary communication
via smartphones to electronic equipment in such important and complex fields of activity as medicine,
astronautics and more. Algorithms and software structures become more complex with each passing year,
and a small error in the software code can cause great harm. The complexity and importance of modern
software makes software testing an important step in the development of software systems of any type and
scope. First, it prevents and corrects system errors that can cause great harm. Secondly, even testing small
commercial products can detect errors that can save a large amount of money to the customer.
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Manaxosa Hanist ['eopriiBha, cTynentka, HarionansHuiil yHiBepcureT kopabieOyayBanHs iM. aaM. Makaposa
Manuron ['ennaniii BacunpoBud, acmipant, HarioHaneHUil TeXHIYHUN yHIBepcHTET «XapKiBChKUN MOJITCXHIYHUN
IHCTUTYT»

Manuenko Onekcanap CepriiioBud, cryneHt, Onechbka HallilOHaJIbHA aKaJIeMisi XapUOBHUX TEXHOJIOTIH

ManbkyTa SlHa MukosaiBHa, K.¢.H., JoIeHT, CXiTHOEBpONEHChKUT yHIBepcuTeT iMeHi Payda AOmsi30Ba
Mapymak A. B., BIHHUIIbKHI HalllOHAJIBHUIT TEXHIYHUN YHIBEPCUTET

Mapuesceka Onbra PomaniBHa, JIynieknii HallioHaTbHAN TEXHIYHUHA YHIBEPCUTET

Mariko ['annna @emopiBHa, K.T.H., IOIEHT, HarionansHuH yHiBepcHTET «JIbBIBCHKA MOITEXHIKA

Mengenes Bomonnmup CemenoBud, ctyneHT, HamioHansHIA TEXHIYHUHN YHIBEpCUTET «XapKiBCHKUN MO TEXHITHIH
IHCTUTYT»

Mentok Poctucnas CeprilioBud, CTyneHT, OIeChKU HAITIOHATBHHIH MOJITEXHIYHAN YHIBEPCUTET

Muxaiinos I1. I., 3D Gneration GmbH (Himeuunna)

MiniB Poman IlerpoBuy, ctyeHT, BIHHUIbKUH HalliOHAILHUN TEXHIYHUH YHIBEPCUTET

Morineit Cepriit Onexcanaposny, Bukiaad, CxijgHoeBporeicbkuil yHiBepeuTeT iMeHi Payda Abmsizosa
Mouypan Jlecs IropiBHa, K.T.H., H0o1eHT, HanlioHaneHuUi yHiBepcuteT "JIbBiBChKA MOJITEXHIKA"

Hasaposa Onena CepriiBHa, K.T.H., JOIIeHT, Harlionansauil yHiBepcuTeT «3anopi3bKa IMoJIiTeXHIKay

Haranis Botiko, k.T.H., noueHT, HarioHansHMi yHiBepcuTeT “JIpBIBChKA MOMITEXHIKA™

Herzopor Bonogumup AmutpoBud, cryneHTt, O1echKuil HaIliOHANEHUH MOJIITEXHIYHUH YHIBEpPCUTET

Henogr Ounexciit JIeonigosuy, K.1.H., cTapimuni Bukiaaad, Oecbka HallioHAIbHA aKaJeMis XapUOBHX TEXHOJIOTIN
OneitrikoB Mukona OnexcaHIpoBHY, CTyAeHT, HarioHapHAN yHIBEpCUTET «3amopi3bKa MO TeXHIKa»
OnpmeBcbka Onbra BomoaumupiBHa, K.T.H., T01eHT, OechKa HaIllOHaJIbHA aKaIeMis XapuOBHX TEXHOJIOTIH
OpexoB Cepriii BanepiiioBuy, K.T.H., JOIeHT, HallioHanbHUI TeXHIYHUN YHIBEPCUTET «XapKiBCHKUI MOMITEXHIYHUI
IHCTUTYT»

OpnoBcekuii  JImutpo JleoHimoBWY, K.T.H., [OLEHT, HamioHanbHWIA TEXHIYHWII YHIBEpCUTET «XapKiBCHKHIMA
MOJITEXHIYHUH IHCTHTYT»

Ocamunii Bomomumup Bonogumvuposud, K.T.H., AOICHT, HallioHaIbHAHN YHIBEPCUTET «3aropi3bKa MOJITeXHIKaY
Ocrameako Aprtem OnekciioBWY, K.T.H., cTapmmii Bukmamad, JBH3 "[lpua3oBchkuid [ep>KaBHUH TEXHIYHUHA
yHiBepcuTeT"

OysH Cinbl, ctyaenTka, OechKuil HalliOHANBHUH MO TEXHIYHII YHIBEPCUTET

[Mapuun st AnapiiioBud, crynent, OaechbKuii HallioHaIEHUN TOJIITEXHIYHUN YHIBEPCUTET

[Tix Ipuna BeeBonoaiBHa, A.T.H., npodecop, YkpaiHChKa aka/ieMis ApyKapcTBa

[Tiayrin B.B., YopHoMopchkuii HallloHaJ bHWIT yHiBepcuTeT iMeHi [letpa Morunu

[Monropaupkuii [TaBno OnexcanapoBuy, cTyieHT, Oechbka HallloHaJIbHA aKaeMisi XapuOBHX TEXHOJIOTTH
[Tyiinenko Bagum OnexciiioBud, 3aCTyIHUK JTIUPEKTOPA, XapKiBCHKUH pajlioTeXHIYHUHA KOJIEK

[Tynuenko Haranist OneriBHa, K.T.H., tolieHT, OjiechKa Jep)kaBHa aKaJeMis TEXHIYHOTO PEryJIIOBaHHS Ta SKOCTI
Pomantok O. B., BiHHUIbKHH HAIIOHATHHUH TEXHIYHAN YHIBEPCHUTET

Pomanrok Onekcanp Hukudoposuu (Romanyuk O. N.), 1.1.H., mpodecop, 3aBiayBayu kaeapu mporpaMmHoro
3a0e3neueHns], BiHHUIbKUT HAITIOHATBHWA TEXHIYHUN YHIBEPCUTET

Caxamok Omnekciit IOpiiiosnd, acmipant, Ofechbka HallioHaJIbHA aKaIeMist XapYOBHX TEXHOJIOT1H

Caxaposa CsiTnana BasepiiBua, K.T.H., 101eHT, Olechka HalliOHAJbHA aKaIeMis XapuoBUX TEXHOJIOT1i
CeniBanoBa Aina BitaniiBHa, k.1.H., Jo1ieHT, Oechka HaIlliOHATbHA aKaJAeMisl XapuOBUX TEXHOJOTIH
CenbkiBebknit BeeBonon Mukomnaiiosud, 11.7.H., npodecop, YKkpaiHChKa akaieMist IpyKapcTBa

Cepreesa Onekcanapa €Brenisua, JI.T.H., Ipodecop, 3aB.kad., Onecbka HallioHaIbHA aKaJeMisi XapuOBHX TEXHOJIOTIH
Cupopxko Irop IBanoBuy, npoBianuii irokenep, Jepxasue [linqnpuemcto «JIbBiBCTaHAAPTMETPOIIOTIS

Cipenko Omekcannp [BaHOBHY, cTaprmii BuKiIagad, OJecbka HalllOHABHA aKaJIeMisi XapYOBUX TEXHOIOT1H
CkakoBcrkuit FOpiit MuxaiinoBud, K.T.H., 1oneHT, Ofechbka HalioHaJbHa aKaJgeMis XapuoOBHX TEXHOJIOTIH
Ckupcbkuii Irop BacuiiboBuu, cryneHT, BiHHUIbKHI HAIIOHATIBHUI TEXHIYHUN YHIBEPCHUTET

CkopusikoBa OnieHa BosioiumupisHa, Bukianad, Opecskuii Texaiunuii konemx OHAXT

Coxomnora Oxkcana [leTpiBHa, crapimii Bukiagad, Oecbka Hal[lOHAIbHA aKaIeMisl XapUOBUX TEXHOIOT 1
Comnory6 Kocrsiutun Banepiiiouy, Bukinanad, BCII «Onechkuii Texniunuii haxosuit koemx OHAXT»
Crapuupkuii [1arno BanepiitoBuy, acniipant, BiHHUIbKHMI HAlllOHATBHUI TEXHIYHUN YHIBEPCUTET

CranicnaBuk Slpocnas ['eopriiioBny, ctyneHT, Onecbkuii HalllOHAIbHUI MOJITEXHIYHUH YHIBEPCUTET

CrenanoB Muxaiinn TumodeeBny, K.T.H., TOIeHT, OJjecbKa HaIllOHAIFHA aKaeMisl XapYOBUX TEXHOJIOT1H
Crenyn Aprem Mapripocosid, cryneHT, Onechka HaIliOHAIBHA aKaaeMis Xap4OBUX TEXHOJIOTIH

Credpannmun Poman FOpiiioBud, cryneHT, HamioHnamsHII yHIBepcHTET «JIpBIBChKA MOTITEXHIKA

Crincekuit Bitamniit BnanucnaBoswd, ctyaeHTt, OnechbKui HaIllOHAIBHUH MOMITEXHIYHUHN YHIBEPCHTET
CromakeBnd AHzpiit OnekciiioBud, K.T.H., qoueHT, Omeckka HalioHa bHa akaaeMis 3B°s13ky iM. O.C. [Tomosa
Cy66ortina O.B., H.c., [HCTHTYT KibepHeTHKH iMeHI B.M. I'mymikoBa HAH VYxkpainu

Cyunima FOmian IOpilioBuy, K.T.H., 3aBigyBau BijaiieHHsM, «Onecbkuil TexHiuHui paxoBuit konemx OHAXT»
Cymnima FOmnis €BreniiBaa, Bukianad, BCIT «Onecbkuit TexHiunui paxopuit konemx OHAX Ty

Tumuenko Makcum MakcuMoBHY, cTyIeHT, HanioHaapHa MeTanypriiiHa akaaemis Y kpaiHu

Turypenko Xanna AunpiiBHa, crynentka, OnecbKka HallloHaJ bHA aKaJeMisi XapuOBHUX TEXHOJIOTTH

Tkauenko P. O., HauionansHuii yHiBepcuret "JIbBiBChKa MOJITEXHIKA"
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Txauyk Anacracis [laBiiBHa, cTyeHTKa, BIHHMIIBKUI HalliOHANBHUA TEXHIYHUI YHIBEPCUTET

Tonop Mukona MukonaitoBuy, acmipant, Ojiecbka HallioHaJIbHA aKaJeMisl Xap4OBHX TEXHOJIOTIH

Tpimmua ®enip AHaroniiioBud, K.T.H., ToeHT, OJicchKka HaIllOHAJIbHA aKaJIeMisl XapYOBUX TEXHOJIOT1i

Tiopina €preniss OmnexcanapiBHa, acucreHT, HarioHanpHMH TexHiYHMIT yHiBepcureT Ykpainun «KuiBchbkuit
MOJITeXHIYHUH 1HCTUTYT iMeHi [ropst CikopchKoro

VYukapenko Onekcannp OneroBud, K.T.H., IOLEHT, HalionanbHuid yHiBepcuTeT KopabiedyayBanHs iM. aaM. MakapoBa
Qaitazunsoepr Jleonin ColoMOHOBHY, [I.T.H., Tpodeccop, MiKHApOAHNI HAYKOBO-HaBYAIBHMHN HEHTp iHGOpMAaIiitHIX
texHonorii i cucreM HAH 1 MOH VYkpainu

®denocor Cepriit Hukudoposund, 1.¢pm.H., mpodecop, Onechka HalliOHATbHA aKaeMis XapuOBHX TEXHOJIOTIH

®enyn [nHa BacumniBHa, cTyieHTKa, YHIBEpCHUTET AepkaBHOI BicKanbHOI CiTy:k0n YKpaiau

®Dowmin A. O., OnecbKuii HaITIOHATHHUH MOJITEXHIYHAN YHIBEPCUTET

XandeBchbkuii BrnamucmaB AHmpiiioBud, ctyaeHt, Onecbka HallioHAIbHA aKaJeMisl XapuoBUX TEXHOJIOTTi

Xapaxam Onexcannp BsiuecnaBoBud, cryaent, Onecbka HalliOHAJIbHA aKaJieMisl Xap4OBUX TEXHOJIOT1H

Xapkesuu Kupuiio AnapiiioBud, cTyieHT, BIHHUIBKNI HalliOHAIBEHUHM TEXHIYHNIN YHIBEPCUTET

XobuH Bukrop Anapeesud, 1.T.H., ipodecop, Onechka HalllOHAIBHA aKaeMisi XapYOBUX TEXHOJIOT i

Xomaba Onekcannp MupociaBoBHY, K.T.H., JIOIICHT, BIHHUIIPKUI HAIlIOHAIEHUHN TEXHIYHUN YHIBEPCUTET

Yan Amnina Jle Banisua (Chan A. L. V.), ctrynentka, BiHHUIIbKUI HAIIIOHATBHIH TEXHIYHUN YHIBEPCUTET

Yarmmiaceknit FO.I1., k.1.H., c.H.c, [HCTUTYT KibepHeTHKH iMeHI B.M. I'nymkoBa HAH Ykpaian

Yepuuwes Cepriit ['ennaniiioBud, cryneHr, HamionansHuii yHiBepcHTET «3aropi3bka MojgiTeXHiKa»

UYepanmmoB KoctsuTiH AHAPiHOBUY, acmipanT, BIHHUIbKUIT HAIliOHANBHUH TeXHITHUN YHIBEPCUTET

UYepnHoBonuk ["annna OnexcanapiBHa, K.T.H., TOIEHT, BIHHUIBKUIA HAIllOHATBHIN TEXHIYHIN YHIBEPCUTET

Uexmectpyk P. 1O., 3D Generation UA (Ykpaina)

[abarypa 10.B, HauionanbHa akajiemist CyXOMyTHUX BifChK

[Bers Banepiit TumodiitoBud, a.¢pm.H., mpodecop, Oxechka HalliOHATbHA aKaJAEeMisi XapUYOBHX TEXHOJIOTIH

[epmryn Onexcanap OnekcaHAPOBHY, CTYACHT, O/lechbKa HalliOHATBHA aKaIeMis XapuOBHUX TEXHOJOTIH

[ectomanos Cepriit BikropoBud, K.T.H., 1oneHT, Ofeckka HalliOHAJIbHA aKaJIeMis XapuOBHUX TEXHOIOTIH

[Imamrox B. A., BIHHUIIbKHN HAI[IOHATLHUN TEXHIYHUNA YHIBEPCHTET

[mraKoBChkuit OnekcaHap AHATONIHOBHY, K.T.H., JOICHT, O/1eChKIIT HAITIOHAEHIH MOJITEXHIYHUH YHIBEPCHTET
[ymexenko Cepriii CepriiioBud, acmipanT, HarioHaTpHAHN YHIBEPCUTET «3amopi3bKa MOTITEXHIKa»

SlkoBeHko ApreM AHaToOJIHOBHY, CTyJeHT, HarioHaibHUi TeXHIYHHUN yHIBEpCUTET «XapKiBChKHI IMOJITEXHIYHUM
IHCTUTYT»

SnakoB Banepuii IletpoBuu, K.T.H., J0UEHT, MEIUTONOJBCKUNA HHCTUTYT TOCYJIAPCTBEHHOTO W MYHHIIMIIAJIBHOTO
yrpasieHus Kiaccuieckoro 4acTHOrO YHHUBEPCUTETA

Sposwii Irop IBaHOBHY, K.T.H., BUKJIaga4y, MexaHiko — TexHonoriuaunid konemk OHAXT

Spomyk Jlronmuna Jlem’siHiBHA, K.T.H., A0leHT, HamionanbHuMH TexHiuHMH YyHiBepcuteT Ykpainum «KuiBchbkuit
MOJTITEXHIYHUN THCTUTYT iMeHi [ropst CiKopchbKOT0»

Antipova Kateryna, YopHOoMOpChKHif HalliOHATBHAN yHiBepcuTeT iMeHi [letpa Mormmm

Anton Paramonov, K.T.H., 1o1eHT, JloHeIIpKNii HallioHATBHNH yHiBepcuTeT iMeHi Bacwusa Cryca

Borysova Natalia Volodymyrivna, k.T.H., foueHT, National Technical University “Kharkiv Polytechnic Institute”

D.V. Khramchenkov, National Research Nuclear University (Russia)

Koltunovych O.S., cryaent, JIyibkuil HAIlllOHAIBHUN TEXHIYHUN YHIBEPCUTET

Kovalenko Igor, YopHOMOpCcEKHI HanioHaIEHUH yHIBepeuTeT imMeHi [lerpa Mornmm

Liashko Anastasia, Philosophy Doctor of Technical Sciences, National University of Life and Environmental Sciences
of Ukraine

Lipunov D. A., /IBH3 "IIpnazoBcbkuii qep>kaBHUN TEXHIYHUH yHiBepcuTeT"

Loveikin Viatcheslav, Doctor of Technical Sciences, National University of Life and Environmental Sciences of
Ukraine

Maik V. Z., Ykpaincbka akajgeMis ApyKapcTBa

Melnyk Karina Volodymyrivna, k.T.H., nouenTt, National Technical University “Kharkiv Polytechnic Institute”

Potokii M.S., crynenrtka, Hamionansauii yHiBepceuteT "JIbBiBChKa MOTITEXHIKA"

Romanyuk Sergey, BiHHUIIbKHIT HAIlIOHATBHII TEXHIYHUN YHIBEPCHUTET

Romasevych Yurly,Associate professor, National University of Life and Environmental Sciences of Ukraine

Sanko [.V., HamioHanpHHUN TeXHIYHUHA YHIBEPCHTET «XapKiBCHKUU MOMITEXHIYHAN THCTUTYT

Shved Alona, HopHOMOpPCHKHIA HalliOHATBHAUN yHiIBepcuTeT iMeHi [letpa Morumm

Vasyl Martsenyuk, PhD, Associate professor, University of Bielsko-Biala, Department of Informatics and
Automatics , (Poland)

Vyatkin Sergey, Institute of Automation and Electrometry SB (Russia)

Yaroslav Isaienkov, student, Vasyl' Stus Donetsk National University

Yershova Svitlana Ivanivna, senior lecturer, National Technical University “Kharkiv Polytechnic Institute”
Zatserkovnyi R. G., YkpaiHcbka akajeMist IpyKapcTBa
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30ipHuKk Bkiaouyae gomoBial  ydacHukiB  XIII MixuaponHoi ~ HayKoBo-
npakTHuHO1 KoH(epeHIii «IHdopmariiini TexHonorii 1 aBTomaruzais — 2020

Penakniiina xoaeris: Kortouk C.B., Xo0in B.A.
Komn'torepuuii Ha0ip i BepcTka: Coxonosa O.I1.
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