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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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the probability of obtaining a defective product and emissions of harmful substances into the atmosphere.
Such graph should be used while creating control systems when selecting the most informative technological
variables depending on measurement method (it should be automatic), the probability of an accident that
may occur as a result of the variable beyond acceptable limits and the severity of its consequences.

In the future, following stages are provided — programming of the expert system and verification of the
created software. Tabular and graphical tools for formalizing the opinions of experts will speed up the
implementation of the knowledge acquisition stages, programming and verification of the ES.

The proposed graph is very effective for checking the behavior logic of the future ES and the
algorithms of the automation system as a whole.
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METO/I ITPOT'PECIH SIK OCHOBA PO3PAXYHKY IHTEI'PAJIbHUX ITOKA3HUKIB
HEPEXIJTHUX ITPOLECIB KBA3UITHIMHUX JTMHAMIYHIX CUCTEM
XOBIH B.A, TOHYAPEHKO K.A.
Opecpka HalllOHAIIEHA aKaJIeMisl XapdOBUX TEXHOIOTIH (YKpaiHa)

TexHOMOTiYHI MpoLecH pealbHUX 00'€KTIB, Kl Peali3yloThes, 30KpeMa, Ha 3epHOBUX TEepPMiHANaX, €
IUHAMIYHAMH 3 TPAHCIIOPTHUM a00 TEepEXiMHUM 3aImi3HeHHsM. Bimomo, 1Mo MiABUIICHHS e()eKTHBHOCTI
KepyBaHHS TaKUMH 00'€eKTaMH MOXKE AaTH Mepexid BiJ JIHIMHUX PETYJISITOPiB A0 PEryyisaTopiB 31 3MiHHOIO
CTpyKTyporo (kBaszimiHiiiHMM). OpHak iX 3acTOCyBaHHS Ha MPAKTUII OOMEXYEThCS HEJOCTATHBOIO
po3po0Kot0 Teopii cucteM 3i 3MiHHOIO CTpykTypoto (C3C), mo, y TOMYy YHCII, YCKJIAIHIOE BUPIIIICHHSI
3aBaHb aHAJNI3y Ta CHHTE3Y TAKUX CHUCTEeM. [IpWHTIMIIOBI TpyAHOIII, TIOAOJAHHSA SKOi BUMAarae po3poOKu
CIEIIAILHOTO METOTY, ToJisirae B ToMy, 110 C3C 0/{HOYaCHO MAIOTh BIIACTUBOCTI JIIHIMHUX (4Yac MEepexigHOro

T N, —

T, —>® N >0 . o0
porecy ) Ta peneiHUX (TIpH KUTBKICTh TIEPEMHUKAHB ) cucrem. BoueBunp,

N — 0 o .. o
mo npu 1 METOJ TOUKOBHUX 11€PETBOPEHD, SIKHI BUKOPUCTOBYETHLCS IIPU aHATI31 PeICHHUX CUCTEM,
HENPUJIATHUN, a IHTEIPYBAHHS PIBHSAHL PyXy Ha IX JIHIAHUX IHTEpBajgax MK MOMEHTAMHU MEPEMHUKAHHSI
MIPU3BOJIUTE /10 33/1a4i 00UNCIIEHHS! HECKIHUEHHOI CyMH 1HTETpalliB.

Posrnsaemo “knacuunuii’” BapianT C3C (i 10cTaTHBO MPOCTHiT). Moro cTpyKTypHa cxema Ma€ BHJI:

g
fy u ‘ ¥
W(YJ g) U “*.E}_ (p)

o)

Puc. 1. CtpykrypHa cxema posrisiayBanoi C3C

B oneparopwiit popmi ( P = a ) posrisiamyBana C3C ONMUCY€EThCSI CHCTEMOU PIBHSIHB:
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k e ™P

=We(p)u+ f),W2(p)=——0——,
y =W, (p)(u+ f),W,(p) Tipt T pil

k,Ayg >0
U=y Ay, 9ayy =1 "

-k, Ayg <0,
g=W,(p)ay,W,(p)=T,p+1,
A — 3()_ ’
y=y -y (1)

e Wu(;,(p),Wg (p) - nepenaBanbui QyHkiii 06'ekTa KepyBaHHs Ta GopmyBada GyHKIii nepemukanus Y(7),

T, - 3ali3HEHHS, Y/ - MPONOPLiiiHuii perynsrop 3 KoedimientoM nepenadi K , 3HaK sSKOro 3MiHIOETHCS B

p?
3QJIEKHOCTI Bijl CIIBBIJHOIIEHHS 3HAKIB MOXMOKW perymoBanus AYTa ¢ynkuii nepemukanus {(7). 3a
BUHATKOM |/ BCi piBHSHHSA B (1) € TiHIHHAMH.

Takum umHoM, y C3C (1) mMoximBI ABI CTPYKTypH: “@ ” 3 BiI'€MHUM 3BOPOTHHM 3B'S3KOM Ta 57 3

JIOJJATHUM 3BOPOTHHUM 3B'si3koM. [l mux ¢ikcoBanux ctpykryp C3C (1) ix mepeaaBanbHa (YHKIIST MOXKE
OyTH TIpe/iCTaBIIeHA y BUTIISIII:

ke ™
T p*+T,p+k e ™ +1

W (p) =
)

3HaMeHHUK (2) € omepaTopoM OJHOPITHOTO IH(epeHIlialibHOro piBHsAHHS BiacHOTO pyxy C3C (1).
3amummemMo Horo y SBHOMY BHIJII 111 OKPEMOT'0 BUMAJKy, Komu 7, = 0:

d?y(t dy(r
12 01 YOy =0 ®
dt at
Xapaktep BnacHoro pyxy C3C Ha KoxHiil i3 CTPyKTyp BH3HAYaeThcsi KOpeHAMH A, Bimmosimnoro (3)
XapaKTEPUCTUYHOTO piBHsAHUA. [yt 11 =2 BOHM pO3paxOBYIOThCs 3a (4):
T, T2 - 4T (kg +1)
2= 2
Jlis nocTaTHRO BENMKHX Koe(illieHTiB mepeaadi kp C3C na « -cTpykTypi OyayTh MaTH Hapy KOMIUIEKCHO-
CHIPSHKEHUX KOpeHiB, a 11 (a3oBuil moprpeTr — ciMeHCTBO 30DKHHMX 4M po30ikKHUX choipaneil. Ha [ -
CTPYKTYpl — mapy JIHCHMX KOPEHIB PI3HMX 3HaKiB, a 11 (pa3oBHi MOPTPET € CIMEHCTBOM rimepOoi 3

acHMITOTaMH (TPaeKTOPisMH CTIHKOro S, Ta HECTIHKOro S, BUPOIKEHHOIO PyXY):
i 1
Sc =Y, _//iiy]’Sc =0= Y1 :Zyzaby =Y, _/’i?ylys” =0= Y1 :Zyz,

b -

Puc. 2-5 intoctpytoTh (ha3oBi mopTpeTH Ta BiANOBiAHI 4acoBi miarpamu nepeximaux mpotecis (I1IT) 8 C3C
anst pexumis nepemukanns (G > S,) ta xossanns (G <S,), ne G=g(t)=0.
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PEXUMI KOB3aHHS PEeKUMI KOB3aHHS

3 pHCYHKIB HAOYHO BUILIMBAE, IO PO3PAXyHOK iHTErpalibHIX, ToOTO 3a yac 111, nokasuukis I1I1

C3C, nampukiaj HaUMPOCTILLIOrO IHTErpajJbHOrO KBAaAPAaTHYHOTO IMOKa3HHKa (5), moTpedye po3paxyHKY
HECKIHYEHHOT CyMM iHTErpaiiB, IO OOYMCIIOIOTHCS Ha TPAEKTOPISAX PYXy IMOCIIZOBHO 3MiHIOIOUUX OJUH
OJHOTO & Ta [} CTPYKTYD.

| = T(Ay(t))zdt ®)

Omnrcana  cuTyallis  OOyMOBIIOE  TIPHHIMIIOBY  CKJIAMHICTG  BHUPIMICHHS  3a7a4  aHaTi3y
ta cuHTe3y C3C. Bona € BimoOpaxkenHsm Toro, mo C3C o0mHOYacHO MarTh BIIACTUBOCTI

niHifiHux (4ac mepexigHoro mpouecy I, —>o0 ) Ta peneitnux (mpu T, —> 0O KUIbKICTb HEPEMUKAHb
N,,, = ) cucteM. BoueBuap, mo npu N, —> 00 MeTO[ TOUKOBHX HEPETBOPEHB, L0 BUKOPUCTOBYETHCS

PO aHaJIi31 pesieHHUX CUCTEM, HETIPUIaTHUIA.

Jlns momonaHHS IUX TPYAHOIIIB HAMU, MOKU 1[0 B pasi BitbHOro pyxy C3C, po3po0seHi OCHOBH METOIY
"mporpeciit", AKUi T03BOJIIE PO3PAXOBYBATH IHTETpajbHI MOKA3HUKHU SKOCTI 32 (parMeHTaMU TMEePexiTHuX
nporieciB. CyTh I[bOT0 METOy BU3HAYAETHCS HACTYITHUMU TEOPEMAMHU.
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Teopem™ma l. Yac mepexomy 300paxyrouoi touku mo mwromusi (Y;,Y,)3 oxmiei minii Tumy
S=y,+6y,=0, 6, €(—o0,+0) 1o iHwmwOI 1iHii TOro X THIy HE 3aIEKUTH BiJ HAYAIBHOTO MOJOKCHHS
i€l TOUKH.

T eope ™ a 2 [ocrinoBHocti (azoBUX KOOpPAWHAT, IO BiANOBIAAIOTH MOYEPTOBOMY MEPETHHY
300paKyI0u0K0 TOYKOK (iKCOBAHOI JiHii TUITY S, yTBOPIOIOTH T€OMETPHYHY IIPOIPECIFO.

Llett MeTom MO3BOJMUTH, Y TOMY YHCJi, CTBOPUTH TPUKIATHI METOIWUKH IJIT OOTPYHTOBAHOTO BUOOPY
KOHKpeTHoro Bapianty (ctpyktypu) C3C Ta ii mapamerpuunoi ontumizauii. Lle, y cBoro uepry, 103BOJIUTH
OinpIr oOrpyHTOBaHO BecTH po3pobky CAK isi KOHKPETHHX TEXHOJOTIYHHMX OO'€KTIB i3 3amli3HEHHSIM Y
LISX MiJABHUICHHS €(EKTUBHOCTI 1X (YHKIIIOHYBaHHS. Y BHIAAKY 3C€PHOBUX TCPMIHAIB JaHHM ITAXIT
MOBHMHEH MiABUIIUTH NPOAYKTUBHICTb TEXHOJOTIYHMX JiHIH NpuiiMaHHS Ta MEPEeBaHTAXKCHHS 3€pHa Ha
MOPCBbKi CyqHa, 30UIbLIYIOYM NpU LBOMY HPOMYCKHY 3JaTHICTh TEPMIiHAJIIB 1 3HIDKYIOUM HUTOMI
CHEePrOBUTPATH HA TIEPCBAHTAKEHHS.

Po3BUTOK MeTOJy mporpeciii MOB’si3aHMN 31 PO3MMpPEHHsIM #oro 3acrocyBanHs Ha Bumnanok [II1, 1o
BU3MBAIOThCS 30BHIlIHIMHU 30ypennsiMu T, Ta mis Oinbin ckinagaux Bapiantis C3C [2].
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BE3KOHTAKTHA OTTUTATA B ABTOMATHU30BAHUX CUCTEMAX
CAMOOBCJIVTOBYBAHHS
K. A. YEPHHUIIIOB (koschez@vntu.edu.ua), B. IT. MAJTAHIOK (maidaniuk2000@gmail.com)
Binaumekuil HamioHaTFHUN TEXHIYHUH YHIBepcHuTeT (YKpaiHa)

Memoio oocniodcennsn € ananiz icHy0uUx Memooie 6e320mieKo8oi oniamu 3 NOOATLUUM BUSHAYEHHAM
HatOibw OOYiIbHO20 Md 00CMYNHO20 Memooy (V 8uensadi aneopummy) O0e3KOHmMAaxmuoi 6e320miekogol
onaamu 071 ROOANLULOZO BNPOBAONCEHHS 00 ABMOMAMUZOBAHUX CUCTNEM CAMOOOCY208Y8AHHS.

Hocniooiceno ma npoananizosano aneopumm 0OpoOKU NAAMENCI68 8 KOMN 10MePHO-KACOGUX CUCTNEMAX
3a 00noMo2ot0  epagiunoco kodysarus iHgopmayii QR xodom. [losedeno npaxmuune 3HAYeHHS mda
coyianvhy HeoOXIOHICMb PO3POOKU ANCOPUMMIE ONUCAHO20 3PA3KA.

Beryn

QR-xon (anrm. quick respurise -  MBHIAKKA — BIATYK) - MATPUYHUN  KOJ (IBOBUMIPHUH ITPUX-KOJT),
PO3pOOJICHHUI 1 IPE/ICTaBICHUI SMOHChKOW KommaHier «Denso-Wavey» B 1994 pori. OcHOBHa miepeBara
QR-komy - e JIeTKe pO3Mi3HABaHHS CKaHYBaJIbHUM obOnagHaHHAM (B TOMY  9HCi i
(hoTokameporo MoOLTbHOTO TenedoHa), MO A€ MOXKIWBICTh BUKOPHUCTAHHS B TOPTiBJIi, HA BUPOOHHIITBI,
B jjorictuii [1].

Jmst BukopucranHs omnmatu 3a gormomoror QR-komy mokymii ckaHyloTh QR-kom, skwifi mokasye
MpOJIaBellh, CBOIMU TeneoHaMu NIl oruiaTH ToBapiB [2]. BoHM BBOIATH CyMy, SIKy MarOTh CIUIATHTH, Ta,
HapeITi, BiANPaBIsioTh. Lle Oe3neunimmii crocid 0e3 HasBHOCTI KapTKu 3a iHii [3].

22 it 2019 poky [IpuBatbank 3amyctuB omiaty QR-komom y cBoix POS-tepminanax. QR-koj
3'BJIIETECS HA €KpaHi TepMiHANy IIiCNs BBEACHHS KacCHpOM CyMH oriaTH. [l 3xaificCHEHHsS Orulaté
ITOKYIIIEBI HEOOXiMHO BimckanyBatm QR-Kom 3a JOmMOMOror MOOUIBHOTO 3acTocyHKY IlpmBaTt24, obpatn
KapTKy Ta MiATBEpAUTH ormuiary. Jlanuii cnocid oruath He BUMarae miarpuMku tenedonom texnonorii NFC
[4].

BinmoBigHOo 10 mTOCTaBNeHWX 3aBIaHb JOCTIDKEHHS, HEOOXiTHO MpoaHalli3yBaTH BiIOMi CIOCOOH
0e3roTiBKOTO PO3pPaxyHKy, a TAKOK HABECTH OCHOBHI XapaKTEPUCTHKH KOKHOTO 3 HHX.

OCHOBHI €ITOCOOH O€3rOTIBKOBOTO PO3PaXyHKY:

- KoHTakTHHIA c110Ci0 3a JOMMOMOTOI0 KAPTKH 3 MarHiTHOIO CTPIYKOIO;
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THCTHUTYT»

Jlsranceka Banepis OneriBHa, cTyaeHTka, Oecbka Hal[lOHAIbHA aKa(eMisi Xap4OBUX TEXHOJIOT1H

Masyp Onekcannp BacunboBuu, K.T.H., goueHT, Ojiecbka HalliOHAJIbHA aKaJeMisl Xap4OBUX TEXHOJIOT1H

Maiinanrox Bonogumup [1aBioBud, K.T.H., JOUCHT, BIHHUIEKUN HAIIOHATHHUN TCXHIYHUI YHIBEPCUTET

Maxoen Hatanist OnekciiBHa, K.I1.H., ToueHT, OjiechKa HalliOHAJbHA aKaJeMisl XapUOBHX TEXHOJIOTIN

MakcumoB Makcum BitaniiioBny, 1.1.H., mpodecop, OnechKuii HalliOHAIbHUH MO TEXHIYHUN YHIBEPCUTET
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Manuron ['ennaniii BacunpoBud, acmipant, HarioHaneHUil TeXHIYHUN yHIBepcHTET «XapKiBChKHUN MOJITCXHIYHUN
IHCTUTYT»

Manuenko Onekcanap CepriiioBud, cryneHt, Onechbka HalliOHaJIbHA aKaJIeMisi XapUOBHUX TEXHOJIOTIH
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Mapymak A. B., BIHHUIIbKHI HalllOHAJIBHUIT TEXHIYHUN YHIBEPCUTET

Mapuesceka Onbra PomaniBHa, JIynieknii HallioHaTbHAN TEXHIYHUHA YHIBEPCUTET
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Mengenes Bomonnmup CemenoBud, ctyneHT, HamioHansHUA TEXHIYHUHN YHIBEpCUTET «XapKiBCHKUN MO TEXHITHIH
IHCTUTYT»

Mentok Poctucnas CeprilioBud, CTyeHT, ONeChKU 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, HanioHansHUi yHiBepcuteT "JIpBiBChKA MOJITEXHIKA"

Hasaposa Onena CepriiBHa, K.T.H., JOIeHT, Harlionansauil yHiBepcuTeT «3anopi3bKa IMoJIiTEXHIKa

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

Her3zopor Bonogumup AmutpoBud, cryneHTt, O1echKuil HaIlilOHANEHUH MOJIITEXHIYHUH YHIBEpPCUTET

Henor Ounexciit JIeonigosuy, K.1.H., cTapimuni Bukiaaad, Ogecbka HallioHAIbHA aKaJeMis XapUOBUX TEXHOJIOTIN
OneitrikoB Mukona OnexcaHIpoBHY, CTyAeHT, HarioHapHAN yHIBEpCUTET «3amopi3bKa MO TeXHIKa»
OnpmeBcbka Onbra BomoaumupiBHa, K.T.H., T0o1eHT, OechbKa HaIllOHaJIbHA aKaIeMisl XapuOBHX TEXHOJIOTIH
OpexoB Cepriii BanepiiioBuy, K.T.H., JOIeHT, HallioHanbHUN TeXHIYHUH YyHIBEpCUTET «XapKiBCHKUI MOMITEXHIYHUI
IHCTUTYT»

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

Ocamunii Bomomumup Bonogumvuposud, K.T.H., AOICHT, HallioHaIbHAHN YHIBEPCUTET «3aropi3bKa MOJITeXHIKaY
Ocrameako Aprtem OnekciioBWY, K.T.H., cTapmmii Bukmamad, JIBH3 "[lpua3oBchkuid Iep>KaBHUH TEXHIYHUHA
yHiBepcuTeT"

OysH Cinbl, ctyaenTka, OechKuil HalliOHANBHUH MO TEXHIYHII YHIBEPCUTET

[Mapiun st AnapiiioBud, crynent, OaechbKuii HallioHaIEHUN NOJIITEXHIYHUN YHIBEPCUTET

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

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

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

[Tynuenko Haranist OneriBHa, K.T.H., toueHT, 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 kaQeapu mporpaMmHoro
3a0e3neueHns], BIHHUIbKUT HAITiOHATBHWA TEXHIYHUN YHIBEPCUTET

Caxamok Omnekciit IOpiiiosnd, acmipant, Ofechbka HallioHaJIbHA aKaIeMist XapUOBHX TEXHOJIOT1H

Caxaposa CsiTnana BasepiiBua, K.T.H., 101eHT, Olechka HalliOHAJbHA aKaIeMis XapuoBUX TEXHOJIOT1i
CeniBanoBa Auna BitaniiBHa, k.1.H., qo1ieHT, Oechka HaIlliOHATbHA aKaJAeMisl XapuOBUX TEXHOJOTIH
CenbkiBebknit BeeBonon Mukomnaiiosud, 11.7.H., npodecop, YKkpaiHChKa akaieMist IpyKapcTBa

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

Cipenko Omekcannp [BaHOBHY, cTaprimii BuKiIagad, OJecbka HalllOHABHA aKaJIeMisi XapYOBUX TEXHOIOT1H
CkakoBcerkuit FOpiit MuxaiinoBud, K.T.H., 1oneHT, Ofechka HalioHaJbHa aKaJIeMis XapuoBHX TEXHOJIOTIH
Ckupcbkuii Irop BacuiiboBuu, cryneHT, BiHHUIbKHN HAIIOHATIBHUI TEXHIYHUN YHIBEPCUTET

CkopusikoBa OnieHa BosioiumupisHa, Bukianad, Opecskuii Texaiunuii konemx OHAXT

Coxomnora Okcana [letpiBHa, crapimii Bukiagad, Oaecbka HalllOHAIbHA aKaIeMisi XapUOBUX TEXHOJIOT 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, HamioHamsHII yHIBepcHTET «JIpBIBChKA MOTITEXHIKA

Crincekuit Bitamniit BnanucnaBoswd, ctyaeHTt, OnechbKui HaIllOHAIBHUH MOMITEXHIYHUHN YHIBEPCHTET
CromakeBnd AHzpiit OnekciiioBud, K.T.H., qoueHT, Omeckka HalioHa bpHa 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 paxosuit konemx OHAXT»
Cymnima FOmnis €BreniiBaa, Bukianad, BCIT «Onecbkuit TexHiunui paxopuit konemx OHAX Ty

Tumuenko Makcum MakcuMoBHY, cTyIeHT, HanioHaapHa MeTanypriiiHa akaaemis Y kpaiHu

Turypenko Xanna AujnpiiBHa, crynentka, OnecbKka HallloHaJ bHA aKaJeMisi XapuOBHUX TEXHOJIOT1H

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

Tonop Mukona MukonaitoBuy, actipant, 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., TOLEHT, HalionanbHuid yHiBepcuTeT KopabiedynyBanHs iM. aaM. MakapoBa
Qaitazunsoepr Jleonin ColoMOHOBHY, [I.T.H., Tpodeccop, MiKHApOAHNI HAYKOBO-HaBYAIBHUHN HEHTp iHGOpMAaIiitHX
texHoJorii i cucreM HAH i MOH VYkpainu

®denocor Cepriit Hukudoposnd, 1.¢pm.H., mpodecop, Onechka HalliOHAIbHA aKaeMis XapuOBHX TEXHOJIOTIH

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

®Dowmin A. O., OnecbKuii HaITIOHATHHUH MOJITEXHIYHAN YHIBEPCUTET

XandeBchbkuii BrnamucmaB AHmpiiioBud, ctyaeHT, Omecbka HallioHAbHA aKaJeMisl XapuoBUX TEXHOJIOTTi

Xapaxam Onexcannp BsiuecnaBoBud, crynent, Onecbka HalliOHAJIbHA aKaJieMisl Xap4OBUX TEXHOJIOT1H

Xapkesuu Kupuiio AnapiiioBud, cTyieHT, BIHHUIBKNI HalliOHAIBLHUH TEXHIYHNIN YHIBEPCUTET

XobuH Bukrop Anapeesud, 1.T.H., ipodecop, Onechka HalllOHAIbHA aKaJeMisi XapYOBUX TEXHOJIOT i

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

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

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

Yepuuwes Cepriit ['ennaniiioBuy, cryneHt, HamionansHuii yHiBepcHTET «3aropi3bka MojgiTeXHiKa»

UYepanmmoB KoctsuTiH AHAPiHOBUY, acmipanT, BIHHUIbKUIT HAIliOHANBHUH TeXHITHUN YHIBEPCUTET

UYepnaoBonuk "annna OnexcanapiBHa, K.T.H., TOIEHT, BIHHUIBKUHA 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 aKaJAeMisl XapUOBHX TEXHOJIOTIH

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

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

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

[mraKoBChknit OnekcaHap AHATONIHOBHY, K.T.H., JOICHT, O/1eChKIIT HAIIIOHAEHIH MOJITEXHIYHUH YHIBEPCHTET
ymexenko Cepriit CepriiioBud, acmipanT, HarioHaTpHAHN YHIBEpPCUTET «3amopi3bKa MOTITEXHIKa»

SlkoBeHko ApreM AHaToOJIHOBHY, CTyJeHT, HarioHaibHUi TeXHIYHHUN yHIBEpCUTET «XapKiBChKHI IMOJITEXHIYHUH
THCTUTYT»

SnakoB Banepuii IletpoBuu, K.T.H., J0UEHT, MEIUTONOJBCKNNA HHCTUTYT TOCYJAPCTBEHHOTO 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, HarmionanbHuMH 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 HAIllOHAIBHUN 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 "IIpna3zoBcbkuii 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., nouenT, National Technical University “Kharkiv Polytechnic Institute”

Potokii M.S., crynenrtka, HamionansHuii yHiBepeuteT "JIbBiBChKa MOJTITEXHIKA"

Romanyuk Sergey, BiHHUIIbKHIT HAIlIOHATBHII TEXHIYHUN YHIBEPCUTET

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

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

Shved Alona, HopHOMOpPCHKHIA HalliOHATBFHUN yHIBepcuTeT 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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