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JTOCIDKEHh 32 aKTyaJbHUMHM TMpoOJieMaMH Yy Taly3sX, BIJIHECEHUX [0
3arajJbHONPUUHSTOrO TepMiHa «IHmycTpist 4.0».

PosrnsHyTi TMTaHHA MaTeMAaTHYHOTO 1 KOMI'FOTEPHOTO  MOJICITIOBaHHS;
VIOpaBIiHHSA, OOpOOKM Ta 3axucTy I1HQoOpMalii; MPOEKTYBaHHS 1H(MOPMALIHHUX
CUCTEM 1 TMPOTPaMHUX KOMIUIEKCIB; IITYYHOTO 1HTENIEKTY; aBTOMaTH3alli
pOOOTOTEXHIYHUX CHCTEM; KOMITHOTEPHUX TEJICKOMYHIKAUIMHUX MEpEex Ta
TEXHOJIOT1H; aBTOMAaTH3allli Ta YNPaBIiHHS TEXHOJOTIYHUMH MPOILIECAMH; HOBHUX
1H(hOpMAIIHUX TEXHOJIOT1H B OCBITI.

PesynpTaTi OCTIKEHD TPEACTABISAIOTH COOOI0 CBOEPIAHHUI 3pi3 Cy4acHOTO
CTaHy CIIPaB y MepPEepaxoBaHUX Taly3siX 3HaHb, SIKU MOXKE JOIMOMOTTHU SIK (axXiBIsM,
TaKk 1 CTyJA€HTaM BHIIIB CKJIACTH 3arajbHy KapTUHY PO3BUTKY 1H(GOpMAIITHUX
TEXHOJIOT1H Ta MOB’SI3aHUX 3 HUMH IMUTAHb.

B 36ipHuKy mnpencraBieHi pe3yiabTaTy JOCTI/KEHb B 3a3HAYCHHUX TaTy3s1X 3HaHb
B IT nepenoBux yHiBepcuretax 3 Kuesa, Xapkosa, JIbBoBa, Onecu, Binnui, {Himnpa,
MuxkostaeBa (OBHHI CITUCOK YYaCHHUKIB-OpraHi3aiiiii quBucs Ha ctp.11). HasBHicTh y
MOJaHUX MaTepiayiax iH(opMallii aHTIIIHCHKOI0 MOBOIO JTO3BOJISIE BUKOPHUCTOBYBATH
30ipHUK Te3 sIK 3aci0 KOMyHIKAIlil Mi’K BUCHUMU PI3HUX KpaiH.

30ipHUK pO3paxOBaHO HA HAYKOBUX TIPAIIBHUKIB, BHUKJIAJadiB, AaCIIPAHTIB,
CTYJICHTIB BUIIIMX HABYAIBHUX 3aKJIiB, SIKI HAMAralOThCs JI3HATUCS TIPO CyYaCHUN
ctaH Hayku B IT-ramy3i Ta TeHACHINI pO3BUTKY Taly3ed aBTOMaTH3aIlli
TEXHOJIOTIYHUX TpoleciB  Ta poboroTexHiku. Ll iHpopmaris wmoxe OyTu
BUKOPUCTAHA JJIs BUPINIEHHS [IUPOKOro Kojia Mpo0sieM B 3a3HaYEHUX pO3/iiax, M0
BUHUKAIOTH SK B HaBYaJIbHOMY TIPOIIECi, TaK 1 B JOCIIJIHUIILKOMY 1 HayKOBOMY
TUTaHAX.

PekomenyioBano no mnyOmikamii Buenoto Panoro IHcTHTYTy KOMIT'POTEpHHX
cucteMm 1 texnosorii «Iumyctpis 4.0» im. I1.H. IlnaronoBa Onecbkoi HaliOHAIBHOL
akaniemii xapuoBux TexHosorii Bix 02.10.2020 p., npotoxoi Ne 2.

Mamepianu, 3aneceni 0o 30ipHuKa, OpyKyrOmscs 3a A8MopCbKUMU OPULTHATIAMU.

3a 0ocmosgipuicms inpopmayii gionogioae aemop nyoaikayii.

© Opecbka HalllOHAJIbHA aKaJAeMisl XapuoBUX T€XHOJIOT1i, 2020



3MICT

TemaTuunuii Hanpsim «KMaTemMaTH4He i KOMI'IOTePHEe MO/IEJIOBAHHS CKJIAJHUX MPO1IeCiB»

CHAN A. L. V., ROMANYUK O. N. Analysis of micro-faceted and wavelength approache to the
realistic images formation of anisotropic surfaces (Vinnytsia National Technical University)

12

LISHCHYNSKA L.B. Multiimmittance logic elements (Vinnytsia National Technical University)

15

OSTAPENKO A. A, LIPUNOV D. A. Features of computer simulation of multiphase flows
(Pryazovskyi State Technical University)

18

A.ROMANYUK, S.VYATKIN, S.ROMANYUK. ‘Interactive modeling method using deformable
quadrics and set-theoretic operations (Vinnytsia National Technical University, Institute of
Automation and Electrometry SB )

20

A.ROMANYUK, S.VYATKIN, O.ROMANYUK. Method of recursive subdivision for synthesizing
high-quality images of functionally-based objects using GPU ‘Vinnytsia National Technical
University , Institute of Automation and Electrometry SB)

22

ZAVERTAILO K.S. Description of deadlocks in operating systems (Insitute of mathematical
machines and system problems )

23

AHJIPEEB M.C., KYPBA A.O. JlocnimxkenHs 300paxkeHb JanamadriB MeTogaMu (QpakTaibHOL
cermenTanii (HamionansHa MetanypriiiHa akajaemiss YKpainn)

24

V.MARTSENYUK, O.BAHRII-ZAIATS, A.SVERSTIUK. Software complex for obtaining phase
portraits in the study of stability of mathematical models of cyber-physical systems of medical and
biological processes (University of Bielsko-Biala, Department of Informatics and Automatics,
Gorbachevsky Ternopil National Medical University of MH of Ukraine)

26

VOLKOV V., MAKOYED N., LOBODA YU., SOKOLOVA O. Mathematical and information
models for solid fuel burning with a two phase gasification area. (Odessa I.I. Mechnikov National
University, Odessa National Academy of Food Technologies, National University "Odessa Law
Academy”)

29

JKYKOBEIBKA C.JI. BusnaueHHsi TeXHOJOTIH MojentBaHHS MicsuHoro naHamadry (Omecbka
HalllOHAJIbHA aKaIeMisl Xap4OBUX TEXHOJIOTiIH)

32

SUMOIJIS] A.JO., TUMYEHKO M.M., )KYPBA A.O. Inentudikaris qepeBuHH 3a hpaKkTaIbHAMA
BJIACTHBOCTSIMH pUCYHKY JlixTenOepra (HarionanpHa MeTanypriifa akagemist YKpaiHu)

34

KOPHIEHKO 10.K., KOCTIOK M.T. Jlocnimkenns TexHomnoriii 3D MonenroBaHHs Ha nipuksiai 3D
typy OHAXT (Onechka HalioHaJIbHA aKajieMisi XapYOBUX TEXHOJIOTIN)

36

KPMBUEHKO 10.B., KPHMBYUEHKO A.A. ImiTamiifHO-CTAaTUCTUYHA MOJEIh  IPOIECIB
KJIaCTepOyTBOpeHHs Y aBoda3zHux nmotokax (Omechknii TexHITHNN paxoBuid koaemk OHAXT)

38

ORLOVSKYID.L., KOPP A.M., LAKTIONOV S.Y. Measurement and evaluation of supply chain
business process models (National Technical University “Kharkiv Polytechnic Institute”)

40

VIIKAPEHKO 0.0., MAJIAXOBA H.I'. BoockoHanmeHHsT METOAy MOOYIOBH TpadoaHATITHIHUX
MojieJiel KOMIOHEHTIB enekTpoHHuX kin (Hamionamenuii yHiBepcuTeT KopabneOymyBaHHS iMeHI
aaMipana Makaposa)

43

S. N. FEDOSOV, A. E. SERGEEVA. Modeling of a mask for improving thickness uniformity of thin
films and vacuum coatings (Odessa National Academy of Food Technologies)

46

S. N. FEDOSQV, A. E. SERGEEVA, D.V. KHRAMCHENKOV. Mathematical modeling of charge
carriers' dispersive transport in ferroelectric polymers (Odessa National Academy of Food
Technologies, National Research Nuclear University)

49

HIBELIL B. T. MouentoBaHHS TEPMOJMHAMIUYHUX BIACTHBOCTEH MeTamiuHoro BoaHio (Onmechka
HaIlioHAJIbHA aKaJeMisl XapIOBHX TEXHOJIOTIH)

52

TemaTuyHuii HANPSAM «YIpaBJiHHs, 00po0Ka Ta 3axMcT iHdopMalii»

KHOSHABA O.M. Troubleshooting some load balancing issues in cloud computing environments
(Vinnytsia National Technical University)

53

KOLTUNOVYCH O.S., ZDOLBITSKA N.V. Decoding and analysis of serial bus signals using
digital signals logic analyzer (Lutsk National Technical University)

55

KOVALENKO ., ANTIPOVA K., DAVYDENKO Y., SHVED A. Comparative analysis of criteria
convolution methods in decision-making (Petro Mohyla Black Sea State University)

57

TKACHUK A.P., KHOSHABA O.M. The main directions of methods for finding and correcting
damaged pixels in bitmap images (Vinnytsia National Technical University)

60

OUYANG XINYI, BOLTENKOV V.O. The study of secret sharing schemes when forming a start
key for critical purpose systems (Odessa National Polytechnic University)

61




Cnucok opeanizauyii,
npPeoOCmagHUKU AKUX 631U y4acmbv Y KOHghepenuii

Belarusian National Technical University
Institute of Automation and Electrometry SB
National Research Nuclear University
Turan University, Almaty
University of Bielsko-Biala, Department of Informatics and Automatics
Binnunbkuii HanioHaJbLHUI TeXHiYHUI yHiBepcUTeT
Hepxasue IlinmpueMcTBo «JIbBiBCTAHIAPTMETPOJIOTiS»
JHinponerpoBchKkuii HAMiOHAJBLHNUI yHiBepcuTeT iM. O. I'onuapa
JloHenbkuii HanioHaabHMI yHiBepcuTeT iMeHi Bacuia Cryca
Incturyt BilicbkoBo-Mopcebkux Cuin HanionaasHoro yHiBepeurerty ""Onecbka Mopchbka akajgemist"
IncTuryt kidepHeruxku imeni B.M. I'mymkoBa HAH Ykpainu
IncturyT npodaem matemaTnuyHux MamuH U cucteM HAH Ykpainn
KpuBopi3bkuii HanioHanbHUIA yHiBepcuTeT
Jlyubkuii HauioHaIbHUI TeXHIMHUIT YHIBepcuTeT
JIbBiBCcbKMIi IepKaBHMI YHIBepCUTET BHYTPIlLIHIX CIIPaB
JIbBiBCbKHI TOProBeIbHO-eKOHOMIYHMII YHiIBepcuTeT
Mi:kHapoaHuii HAYKOBO-HaBYAJIbLHMII HeHTP iHdopmaniiinnx TexHoorii i cucrem HAH i MOH
Ykpainun
MetiTonoJIbCHKUI iHCTUTYT JeP:KABHOI0 TA MYHIMIIAJBHOIO YIpaBJiHHs KinacuuHoro npuBaTHoro
YHiBepcHuTeTYy
Mexaniko — TexnoJioriunuii koJyemx OHAXT
HamionanbHa akaneMisi CyXOMyTHHX BiliCbK
HamjionanbHa Metasypriiina akajemiss Y kpainu
Hanionanbuuii TexHiunmii ynisepenTeT «XapKiBCbKNH MOJTITeXHIYHUH IHCTHTYT»
Hauionanbuuii TexHiunuii yniBepcuret Ykpainu « KniBcbkuii moJiitexHiunuii incTutyT iMmeni Iropst
CikopcbKkoro»

Hamionansnuii ynisepcurer "JIbBiBcbka moJiiTexnika'
Hauionanabuuii yniBepcureT ”O/iecbka OPUAUYHA akageMin”
Hanionajabuuii yHiBepcuTeT «3anopizbka mojiTexHika»
Hanionanbuuii yHiBepeuTeT «Ofecbka MOpchbKa akaaeMisDy
HanionanbHuii yniBepcuTeT 6iopecypcis i NpUPoAOKOPUCTYBAHHA YKpaiHN
HaunionajabHuii yHiBepcuTeT KopadaedyayBanHs iM. anm. Makaposa
Ogecbka iepKaBHA aKaJeMisl TEXHIYHOI0 pery/JTI0BaHHS Ta IKOCTI
Ojecbka HanioHaTbHA akaneMis 3B’ 53Ky iM. O.C. ITomoBa
Ojechbka HanioHATbHA aKaJeMisl Xap4YOBHX TEeXHOJIOTIiH
Onecbkuii HalliOHATBHU MOJIITEXHIYHMIT YHiBepcuTeT
Opnecbkuii HanioHaJabHMI yHiBepcenTeT iMeHi I.I.MeunnkoBa
Onecbkuii TexHiunuii paxosuii kosaeq:k OHAXT
IIpua3oBcbKuii Aep:kaBHUI TeXHIYHMI YHiBepcUTeT
CyMcbKui Aep:KkaBHU YHIBepcUTeT
Cymcbkuii kose:k xap4oBoi npomuciaosocti HYXT
CxigHoeBponeiicbkuii yHiBepcuret imeHni Payda AdJasizoBa
TepHonminbchbKNii HAIOHANBLHUN MeTMYHUI YHiBepCHTET
Ykpaincbka akajaeMisi ApyKapcTBa
YxkpaiHcbKuii Aep:KaBHMII YHiBepCHUTET 3aJi3HHYHOI0 TPAHCIIOPTY
YHiBepcuTeT Aep:KkaBHOI (PicKaJbLHOI CITy:KOM Y KpaiHH
XapkiBcbknii Hanionanuuii YuiBepcurer Panioenekrponiku
XapkiBchbkmii pagioTexHidYHMI KoJIeTK
YopHoMopcbKuii HanioHATLHMIA yHiBepcuTeT iMeHi Ilerpa Morniam

11



BIJIPOCTKIB, SIKIIIO B KJIACT€pPaX BIJPOCTKU MiCTATh OUIbIe 10 4acTUHOK, TO Ha CKCIICPUMEHTAILHUX TOYKAX,
OTPUMAaHMUX JIJIsl BA3HAYCHHS PO3MIPHOCTEH, alIPOKCUMAIIisl CTa€ HEMOXKITUBOO.

KBazicumeTpruuHi KjIacTepd MalTh MPOMDKKH, € CHeKTp po3MipHOcTedl A. PeHbi mepectae
3aJIOBOJIBHATH CHIBBITHOIIEHHIO po3MipHOcTel. Y mpomikky Bix 30 i 70 200 4acTHHOK, IO BXOJAATH JIO
CKJIa/1y KBa31CHMETPUYHOIO KJIACTEPY, BECh CIIEKTP PO3MIPHOCTEH BU3HAYAETHCS KOPEKTHO, 1110 TIOKAa3aHO Ha
puc. 20. 3a MeKaMU MPEJICTABICHUX 3HAYCHD JIBOX THITIB KJIACTEPIB CTPYKTYpHA CaMOT0100a BiJCYTHSI, IO
TIepecTaE BiAMOBIIATH BU3HAUEHHIO (PpaKkTaIbHUX O0'EKTIB.
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MEASUREMENT AND EVALUATION OF SUPPLY CHAIN BUSINESS PROCESS MODELS
ORLOVSKY!I D.L. (orlovskyi.dm@gmail.com), KOPP A.M. (kopp93@gmail.com),
LAKTIONOV S.Y. (Serlaktionovy@gmail.com)
National Technical University “Kharkiv Polytechnic Institute” (Ukraine)

Abstract. This paper considers the supply chain management and its most remarkable business process
reference model SCOR. This model is considered as a hierarchical system of business process definitions
amended with respective indicators and practices. Supply chains are tend to be described using business
process modeling notations such as BPMN, while design flaws could cause supply chain defects and, hence,
monetary losses and time delays. Therefore, this study is aims to improve the quality of supply chain business
process models in order to ensure correct execution of the supply chain activities.

Introduction. In the past decades, supply chain management and corresponding models have been
considered in multiple research studies. There have been proposed a significant number of models used to
measure, analyze, and improve supply chains in various industries. Snyder and Shen have proposed a simple
but interesting and accurate definition of a supply chain: activities and infrastructure, which purpose is to
move products from where they are produced to where they are consumed [1]. Therefore, the Supply Chain
Management (SCM) discipline is considered by the same authors as the set of practices required to perform
the functions of a supply chain and to make them more efficient, less costly, and more profitable [1].

The SCM includes multiple practices based on complex mathematical models and methods, such as
forecasting, linear programming, and decision making. All these models serve to support such practices, as
production planning, inventory management, transportation decisions, location and distribution decisions,
supplier selection, risks management [2]. However, it would be a complicated task to consider all the SCM
processes and practices together without any reference that already combines best practices of a supply chain
management and baseline activities. The Supply Chain Operations Reference (SCOR) model was introduced
by the Supply Chain Council in 1996 for the first time. It serves to systematize business processes, measures,
and business practices related to execution of supply chain activities [3]. The SCOR model aims to create an
“ideal” supply chain model, which defines five basic processes: Plan, Source, Make, Deliver, and Return. Its
process areas could be measured by metrics and are supported by best practices. Processes with the related
indicators and best practices are outlined in details through the levels of the SCOR model (Fig. 1) [4].
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Figure 1 — General overview of the SCOR model
Above in Fig. 1 processes of the SCOR levels 1 and 2 are demonstrated, while SCOR level 3 processes
are more detailed and they are related to the specific indicators. As the example, the Source Stocked Product
business process decomposition is demonstrated below together with the assigned metrics (Fig. 2) [4].
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Figure 2 — Decomposition of the Source Stocked Product business process

As the process-based model, SCOR is used together with Business Process Management (BPM) tools,
such as process modeling. It is natural for supply chains to be represented graphically, thus the Business
Process Model and Notation (BPMN) standard is widely used to describe supply chain activities. BPMN is
by Ahoa et. al. to describe agri-food supply chains [5]; by Franconetti and Ortiz to describe road transport
processes [6], and by Cheng and Law to describe generic SCOR level 3 processes [7].

It is not surprising, since BPMN makes complex business systems understandable and facilitates the
understanding of flows and processes between different parties. Also BPMN models can be easily converted
into executable scenarios for BPM automation suites [7]. Nevertheless, the success of business process
modeling depends on the correctness of the designed diagrams. Incorrect models are considered as sources
for errors, delays and, therefore, extra expenses at all stages of the BPM lifecycle (process analysis, re-
design, deployment, and monitoring).

Error-prone process models are dangerous for SCM and could cause significant damage to the whole
supply chain. It means that supply chain business process models should be continuously examined for their
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quality and the flawed fragments should be immediately detected and eliminated. Hence, this study aims to
improve the quality of SCM business process models in order to prevent supply chain defects.

Methodology. We have selected BPMN models proposed in [5] and [6] (Fig. 3) to be analyzed.

Considered supply chain process models (Fig. 3) have been analyzed using the following process
model measures: (i) total number of gateways (TNG), (ii) density (DEN), (iii) the coefficient of connectivity
(CNC), (iv) sequentiality (SEQ), and (v) connectivity level between lanes (CLP). These measures have been
systematized by Boomsma in [8]; they are based on sub-measures, such as number of nodes etc. All of these
measures have threshold values used to evaluate models efficiency from (1) very inefficient to (4) very
efficient. The set of process model measures (i)-(v) should be used to define efficiency levels 1-4 for each
measure and then to define the general efficiency level of a supply chain business process model (Fig. 4).
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Figure 3 — Supply chain BPMN models: a — the model proposed in [6], b — the model proposed in [5]

Calculate Define efficiency Define the general efficiency
measures levels 1-4 for each level of a supply chain
(i}-v) measure process model

Figure 4 — Proposed business process model evaluation procedure

Calculate
sub-measures

Proposed procedure (Fig. 4) could be used to evaluate supply chain business process models, including
those demonstrated in Fig. 3.
Results. Calculated measures of the supply chain process models (Fig. 3) are shown in Table 1.
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Table 1 — Calculated measures of the considered business process models

Measure Threshold values and efficiency levels Calculated measures
1-Very | 2—Fairly | 3—Fairly | 4—Very Model 1 Model 2
inefficient | inefficient | efficient efficient (Fig. 3, a) (Fig. 3, b)
TNG 17 10 5 0 0; level 4 4; level 4
DEN 0.6 0.22 0.001 0 0.04; level 3 | 0.03; level 3
CNC 1.7 1.1 0.6 0.4 1.04; level 3 | 1.03; level 3
SEQ 0.1 0.35 0.6 0.7 1;level 4 | 0.63; level 3
CLP 7.5 4.23 2.2 0.2 0; level 4 0; level 4

Obtained results show that analyzed supply chain process models are mostly efficient (fairly or very for
different measures). However, there are boundary values for TNG, CNC, and SEQ values, which requires to
introduce a generalized measure based on the set of considered measures (i)-(v).

Conclusion. In this paper we have outlined the relevance of supply chain management and considered
the de-facto standard in SCM domain, which is the SCOR model. We have considered the SCOR model first
of all from the business process perspective, as the process reference model. Therefore, the study Is focused
on the BPM-related capabilities of SCOR, such as business process modeling and analysis. In this context
the process modeling plays a major role, so we have measured and evaluated existing SCM process models
proposed in [5] and [6]. In this study we have used existing measures [8], however the generalized measure
of process model quality should be proposed in future, e.g. to deal with the boundary values issue.
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BJIOCKOHAJIEHHS METO/Y TIOBYJIOBU T'PA®OAHAJIITUYHNX MOJIEJIEN
KOMITOHEHTIB EJIEKTPOHHUX KIJI
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HamionansHwuii yHiBepcuTeT KopabneOyayBaHHs iMeHi aaMipana Makaposa (Ykpaina)

OonuMm 3 OCHOBHUX 3A80aHb THHOPMAYIIHUX MEXHOAO02I € 800CKOHANICHHA ICHYIOUUX MA pPO3POOKA
HOBUX MemOo0i6 QOPpMANi308aH020 3aNUCY PIZHUX TOLIKO-OUHAMIYHUX NPOYECi6 NepemeopenHs aHal0208UX
ma yu@posux CucHAaNié 6 eleKMpPOHHUX CUCMeMax YNpaeuninHusa, 30opy ma o06pobku ingopmayii. Eman
Gopmanizosanoco sanucy OyOb-AKUX NpoOYecie NnepemeopeHHs CUSHALI8 Mae Oymu nooaumuti y euennodi
AHANIIMUYHUX CUMBONIB, AKI Y CB0Ill NOCAI008HOCMI NOBUHHI (hopmysamu DYHKYIOHATbHO 3AKIHUEH)
mamemamuyny Mmooenb. 3anpononosanuti 6 pobomi 600CKOHANEHUU MemoO NoOYO08U MamemMamuyHux
Mooenell KOMNOHEHMIE eNeKMPOHHUX Kinl O01a iX npeocmasinenus 6 epagoananrimuyHomy 6uensidi 3
RIOBUWEHUM THHOPMAYITIHUM 3MICIOM 003805€ BUKOHAMU THMe2payio po3pobieHux mooeell eleMeHmia
e/IeKMPOHHUX Kill 3 00 €KMHO-0PIEHMOBAHOI0 MOBOIO NPOSPAMYBAHHA Y GUSTIAOI PYHKYIOHATLHUX CIPYKMYP
0/11 BUKOHAHHA NAPAMEMPUUHO20 AHANIZY MA [HWUX 3A60aHb, N0 A3AHUX 3 MOOENIO8AHHAM eleKMPOHHUX
cucmenm.
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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, 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 iHGOpMaIitHX
texHonorii i cucreM HAH 1 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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