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VJIK 004.01/08

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

30ipHUK MaTepiamiB  KOH(EPEHIl MICTUTh TEe3W JIOMOBIJAEH HAYKOBUX
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
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[Ticnsa orpumanHs npoekuiii 3D nanopamu i HEOOXiMHO MPOTPAMHUM YWHOM 3MIHUTH ISl IOJAHHS Y
BuriAail chepu. s poro iCHyIOTH CIeIlialibHI MPOorpaMu - MaHopaMHi meepu. Came Ha piBHI Bizyamizarii
B MAaHOPAMHHUX TIEEPAX BiIOYBAETHCS BIPOBAKEHHS OCOOMCTHX 1HTEpaKTHBHUX e(ekTiB (PucyHok 2).

TakuM YMHOM, BeCh MPOLIEC CTBOPEHHS BipTyaJbHOTO TYPY 3BOJUTHCS 10 HACTYITHUX Jii:

1) 3niiicHenHs GOTO3HOMKH 00'€KTIB, SIKI yBIHAYTh Y BIpTyaJbHUIl TYD;

2) OO0pobka OTpUMaHHMX pe3yIbTaTiB, CTBOPEHHS 3 PAAy OKpeMuX (OTO3HIMKIB Habopy 3D

naHopam;

3) IIporpamyBaHHS e(peKTiB IHTCPAKTUBHOCTI 1 BATOTOBJICHHS BipTYaJbHOTO TYpy (IIpOrpaMyBaHHS

TIepPEXO/IiB).

CIIMCOK BUKOPUCTAHUX JIXKEPEJI
1. Bipryanbhwuii Typ i chepruni nanopamu: [Be6-caiir]. Oneca, 2019. URL: https://3dsfera.com.ua/.
2. Transliteration: Virtual niy tur i sferichni panorami: [Veb-sayt]. Odesa, 2019. URL:
https://3dsfera.com.ua/.
3. Ilporpammbl [yt co3maHMs — BUPTyaJibHBIX  TypoB :  [BeO-caiit]. Ogpeca, 2019. URL:
https://compress.ru/article.aspx?id=15669
4. Mertonuy4Hi BKa3iBKH 10 AWIUIOMHOTO TPOEKTYBaHHS JJIsl CTY/ACHTIB HampsMmy miarotoBku 6.050101
“Komn’rotepHi Hayku” / Onecbka HalioHalIbHA akajieMist xapuoBux TexHosoriit / bomron C.B. Ta iH. Oneca:
Bunasaunekuii nieatp OHAXT "Texnomnor", 2016. 95 c.
5. bonpmakos B.I1., BoukoB A.JI. OcHoBbl 3d-monenupoBanus. M3zyyaem paboty B AutoCAD, KOMITAC-
3d, SolidWorks, Inventor: yae6HOe mocodbue. [Iurep: [Iutep-Iipecc, 2013. 304 c.

YK 28.17.19: 519.711.3

IMITALIIMHO-CTATUCTUYHA MOJIEJIb ITPOIECIB KJIACTEPOYTBOPEHHS Y
JABODA3HUX [IOTOKAX
KPMBYEHKO 10.B., KPUBYEHKO A.A.
Onecbkuii Texuiunnit @axosuii Konemx OHAXT (Ykpaina)

Ilposedeno awnaniz icuyiouux memooié i 3acobié MOOen08aAHHI NPOYECi8 KIACMEePOYMEOPEeHHs V
Kauanax eioyenmposoeo inompy. CmeopeHo KoMn'tomepHy IiMimayiuHo-Cmamucmuyty mooeib, sKd
00360A€ 30IUCHUMU HATIAUMYBAHHS XAPAKMEPUCTNUK [ NAPAMEmPI8 CUCEMU.

B ocHOBY iMiTamiiHO-CTATUCTHYHOI MOJEII MPOIIECiB KJIACTEPOYTBOPEHHS Y NBO(Aa3HUX MOTOKAX, IO
UUPKYJIOIOTE Y BIALEHTPOBUX MOBITPSIHUX (iAbTpax, MOKIAaAEHI MPHITYLICHHS, 3aCHOBAaHI Ha aHawi3i
¢i3nuHOT KapTuHU (CHTYaIIlT), SIKi BPaXOBYIOTh OCOOIMBOCTI KOHCTPYKIT i (DYHKIIIOHYBAaHHS BiIIEHTPOBUX
¢inbTpiB. Monens 6azyerbesi Ha Hi3UYHUX YABICHHSAX MPO PyX 1 B3a€MOJiI0 YacTHMHOK. BoHa siBisie co0oro
AITOPUTM MEPEMIIEHHS 1 B3a€MO/Ii1 TBEpAUX YaCTUHOK MK COOOIO 1 31 CTIHKaMM KOHCTPYKIIIi.

KokHilf yYacTHHII 1 KJIAacTepy, L0 3HAXOMATHCSA B IIOTOI, CTaBWJIOCS Y BIANOBIIHICTh 3HAYCHHS
BUIIAJIKOBOI CKJIaJI0BOT HIBHJIKOCTI, SIKE€ BU3HAYAETHCS T€HEPATOPOM BHUIIAJKOBHX YHUCET 3 PIBHOMIPHUM
PO3MO/IIOM, 1 Ha KOXXHOMY KpOIli BCi YaCTWHKH TBepJoi (a3u MOTOKY 3MiHCHIOBAIM IMEPEMIIIEHHS, SIKe
BU3HAYAJIOCS TPbOMAa BEKTOPAMHU — TMIEPEHOCHWM, BUNIAJIKOBUM 1 BIALIEHTPOBUM. Y MOJIeNi TiependadacThes,
110 YaCTUHKH 00'€HYIOTHCS Yy KIACTEPH, KOJH BiJCTAaHb MK HHUMHU CTA€ MEHIIE JCSIKOro 3HAYCHHS, SIKE
BI3HAYAETHCSI MACAMH B3a€MOJIIOUNX YaCTHHOK 1 KJIaCTEpiB.

AHami3 pe3yibTariB poOOTH IMITAIlifHO-CTATHCTUYHOT MOJIENI TOKa3aB, MO IependadeHa B MOJENi
Bi3yastizalisi Aa€ MOXIIMBICTh MOOAYMTH BIAMIHHOCTI y ra0iTyci Ollep»KyBaHHX MOJCIBHHUX KJIacTepiB: y
CHUCTEM] YTBOPIOIOTHCSI [IBA THIIM MOJCIBHHUX KJIACTEpPiB — KBa3iCUMETPUYHI KOMIIAKTHI 1 BUTATHYTI —
ACUMETPUYHI KJIACTepW 31 3HIKEHOIO WIUBHICTIO (puc. 1). Jlns BUBYEHHS MOXKIUBOCTI 3MIHH THITY
MEePeBAKAIOYNX KJIACTEPiB y SIKOCTI KEPYIUOro MapaMeTpy BHOpaHe BiJIHOLICHHSI CEpEeIHIX 3HAYCHb
MEPEHOCHOT Virans 1 BUTTATKOBOT V haot CKIATOBUX MIBUAKOCTI Z = Vipans / Vechaot-

Y MoOnmenpHHMX eKCIepHMEHTaX BCTaHOBIeHO, mo npu = < 0.397, HWMOBIpHICTH yTBOPEHHS
ACHMETPUYHUX MOJEIBHUX KJIACTEPiB, aHAJOTTYHNX TPECTAaBICHOMY Ha puc.la, mparse 10 HyJIs; npu = >
0.612, mpakTHYHO BCi YTBOPIOBaHi y CHCTEMI KJIaCTEPU — aCUMETPUYHI.
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a) aCHMETPUYHHN 0) KOMITaKTHII
Puc. 1. XapaxTepHuii BUI KJacTepiB, Oep)KyBaHNX B €KCIIEPUMEHTI

BenuunHy po3MipHOCTEH KIlacTepiB MOXKHA PEryJIIOBATH 3a JTOMOMOTO0 3MIHEHHS BUAY PO3MOIICHHS
3a PO3MipaMH BXIJHOTO MOTOKY YACTHMHOK. Y MOJEN €KCIePUMEHTAILHO MOKa3aHo, 1[0 MaKCHMallbHa
IIUIBHICTD KJIACTEPiB BUXOUTh, SKIIO YACTHHKH, 110 BJIITA0Th, MAKOTh FAyCOBHI PO3IOLI 32 PO3MIpPaMH.

VY pe3ynbraTi BUBYEHHS OTPHMAHWX B MOJEJ KIACTEpPiB CTal0 3pPO3YMiJIO, IO BOHU MAarOTh
HEOJHOPIAHY  CTPYKTYpy 1  BOJIOMIIOTH  BIACTHBICTIO  MylbTU(pakTadbHOCTi.  [lokasHMKOM
MYJbTU(PAKTATBHOCTI € PO3ODKHICTh 3HAYCHHS (PakTanbHOI PO3MIPHOCTI 13 3HAYEHHSIMU CHEKTPY
po3MipHOCTEeH. ¥ poOOTI po3paxoBaHi IMEpII TPHW, a TAKOXK MiHIMaIbHA 1 MaKCHMallbHa pO3MipHOCTI A.
Penpi. Y mporteci poOoTH 31 crieKTpoM po3mipHOcTel A. PeHbl 3'scyBamocs, Mo rpadiku s Me30CKOIMYHOT
obmacti iH(opMamiiiHOi Ta MakKCUMalbHOI PO3MIPHOCTEH HEMOXKJIHMBO amnpoKCUMyBaTH. Y Mpoleci
PO3paxyHKy PO3MIpHOCTEH 3'SCyBalIOCs, IO MEXKI ME30CKOIIYHOI 00JiacTi sl PO3MIPHOCTEH 3 pi3HUMHU
iHIeKcaMu He 30iraroThes. Lle moB's3aH0 3 THM, IO KPAIKy HE MMUKYBAJKCS B3J0BXK KPUBOI, SK 1€ OTIHCAHO
y Jiteparypi [1], 1 mpencTaBimsuii co0OK0 «XMapy», L0 MOKa3aHO Ha puc. 2a. Y poOOTi creuialbHO
JTOCITI/PKYBAJIOCS] TTUTAaHHS BU3HAYCHHS MEX MPOMDKHOI acHMMNTOTUKH (puc. 20), BCepenuHi SKUX BCi
PO3MIpPHOCTI KJTacTepy OyIyTh KOPEKTHO BH3HAUCHI.
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| |
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a) 6)

Puc. 2 Anpoxcumariii 3Ha4eHb MIPH PO3paXxyHKY pO3MIpHOCTEN KIacTepiB
Y poborti anamizyBayiMcs Kiactepu, 1o Mictath Big 30 mo 200 dacTuHOK. Taka KiNBKICTh YaCTHHOK

BHSIBIJIOCS JTOCTaTHBHOIO JJIT KOPEKTHOI ampokcuMarlii rpadikiB i po3paxyHKy Io Hill po3mipHOCTEH 3
criektpa A. Penbi. Y KOMI'FOTEpHUX €KCIIEPUMEHTaX BCTAHOBJICHO, IO B KJacTepax 3 BEIMKOK KIJIBKICTIO
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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 3HAYCHB JIBOX THITIB KJIACTEPIB CTPYKTYpHA CaMOTO0100a BiJCYTHSI, IO
TIepecTaE BiAMOBIIATH BU3HAUEHHIO (PpaKkTaIbHUX O0'EKTIB.
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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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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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