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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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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 METOIUKH IJIT OOTPYHTOBAHOTO BUOOPY
KOHKpeTHoro Bapianty (ctpykrypu) C3C Ta ii mapamerpuunoi ontumizauii. Lle, y cBoto uepry, 103BOJIUTH
Oinpmr oOrpyHTOBaHO BecTH po3pobky CAK isi KOHKPETHHX TEXHOJOTIUHHMX OO'€KTIB i3 3aIli3HEHHSIM Yy
LISX MiJABUINCHHS €(EKTUBHOCTI 1X (YHKIIIOHYBaHHS. Y BHIAAKY 3C€PHOBUX TCPMIHAIB JIaHHI ITAXIT
MOBHMHEH MiABUIIUTH NPOAYKTUBHICTb TEXHOJOTIYHMX JiHIH NpuiiMaHHS Ta MEPEBaHTAKCHHS 3€pHa Ha
MOPCBKI CyqHa, 30UIbLIYIOYM NPU LBOMY HPOMYCKHY 3JaTHICTh TEPMIiHATIB 1 3HIDKYIOYM HHUTOMI
CHEePrOBUTPATH HA TIEPCBAHTAKEHHS.

Po3BUTOK MeTOJy mporpeciii MOB’si3aHMN 31 PO3IMMpPEHHsIM #oro 3acrocyBanHs Ha Bumnamok [II1, 1o
BU3MBAIOThCS 30BHILIHIMHU 30ypennsiMu T, Ta mis Oinbin ckinagaux Bapiantis C3C [2].

CIIMCOK JIITEPATYPU

1. EmenbsiHoB C.B. CucteMbl aBTOMaTHYECKOTO YIpaBJICHHs ¢ MEepeMeHHOil cTpykTypoi, M.: Hayka, 1967
r.,336 cTp.

2. Xobun B.A, “Perynstop nepeMeHHON CTPYKTYPHI JIJIsl 00BEKTOB TEXHOJIOTHIECKOro Tuna”’, ABTOMATHKA.
ABToMaTH3aLUs. DIEKTPOTEXHUUIECKUE KOMIIEKCHI U CUCTEMbI. — XepCOH: XEPCOHCKUU [OCYJapCTBEHHBIN
TexHuueckuil yausepeuret, 2004. — Ne 1 (13). — C. 190 — 196.

VIIK 681.32

BE3KOHTAKTHA OTUUIATA B ABTOMATHU30BAHUX CUCTEMAX
CAMOOBCIIVTOBYBAHHS
K. A. YEPHUIIIOB (koschez@vntu.edu.ua), B. [1. MAMJIAHIOK (maidaniuk2000@gmail.com)
Binaumekuit HamioHaTRHUN TEXHIYHUH YHIBepcHuTeT (YKpaiHa)

Memoro oocniodcennsn € ananiz icHyouux memooie 6e320misKo8oi oniamu 3 NOOATLUUM BUSHAYEHHAM
HatOibw OOYiIbHO20 Md O00CMYNHO20 Memooy (V 8uensadi aneopummy) Oe3KOHmMaxmuoi 6e320miekogol
onaamu 0718 ROOANLULOZO BNPOBAONCEHHS 00 ABMOMAMUZOBAHUX CUCTNEM CAMOOOCY208Y8AHHS.

Hocniooiceno ma npoananizosano aneopumm 0OpoOKU NAAMENCi68 8 KOMN 10MePHO-KACOGUX CUCTNEMAX
3a 00nomo2cor epagiunoco kodysarus iHgopmayii QR xodom. Jlosedeno npaxmuune 3HAYeHHS mda
coyianbHy HeoOXIOHICIb PO3POOKU anzoPUmMMIe ONUCAHO20 3PA3KA.

Beryn

QR-xonm (anrm. quick respunise -  MBHIAKKA — BIATYK) - MATPUYHUN  KOJ (IBOBUMIPHUI IITPUX-KOJT),
PO3pOOJICHHUI 1 IIPE/ICTABICHUH SMOHChKOW KommaHier «Denso-Wavey» B 1994 pori. OcHOBHa miepeBara
QR-xomy - e JIeTKe pO3Mi3HABaHHS CKaHYBaJIbHUM obOnagHaHHAM (B TOMY  9HCi i
(dboTokameporo MoOLThbHOTrO TenedoHa), MO A€ MOXKIWBICTh BUKOPHUCTAHHS B TOPTiBJIi, HAa BUPOOHHIITBI,
B jjorictuii [1].

Jlns BuKopucTaHHA oIUiatd 3a joromororo QR-xomy mokymmi ckanyioTh QR-kop, skuii mokasye
MpOJIaBellb, CBOIMU TeneoHaMu NIl oruiaTH ToBapiB [2]. BoHM BBOIATH CyMy, SIKy MarOTh CIUIATHTH, Ta,
HapEIITi, BIANpaBisitoTh. e 0e3neunimmii criocio 0e3 HasBHOCTI KapTKH 3a iHmi [3].

22 it 2019 poky [IpuBatbank 3amyctuB omiaty QR-komom y cBoix POS-tepminanax. QR-koj
3'BJISIETECS. HA €KpaHi TepMiHAy IIiCNs BBEACHHS KacHpOM CyMH oriaTH. [l 3xaificCHEHHsS oOrulatu
MTOKYIIIEBI 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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- KonTakTHHH c110ci0 3a JOMOMOTOI0 34MTyBaHHS iH(opMarii 3 Mikpouimny;

- BeskoHTakTHUIT enekTpoMarHiTHUI 00MiH OaiiT-kogoM (TexHosorist NFC);

- be3koHTakTHA OMUTaTa 3a JOIIOMOTOI0 3r€HEPOBAHOTO TIOCHIIAHHS;

- Omnara 3a JIOMOMOTOR0 3aK00BaHoro y QR-Ko1 OCHIIaHHS.

VY tabnumi 1 BimoOpakeHi BCi BiIoMi XapaKTEepUCTUKN OMMCAHUX CIIOCO0IB ISl TOPIBHSUIBHOTO aHaIi3y.

Ta6mums 1 - [TopiBHSIIPHA XapaKTEPUCTHKA CITOCO0IB OE3rOTIBKOBOT OTIIIaTH

Cnocio beskonTakTHUN Bumarae Bumarae Bumarae

HasIBHOCTI CIIeIiaJIbHUX CHELIaILHOIO
CITEI[iaTbHOTO YMOB MIPOrPaMHOIO
oOagHaHHs y | (oOmagHanHs) y | 3a0e3meveHHs
TIPOJIABIIS TTOKYTIIIS

MarnitHa ctpiuka | Hi Tax Hi Hi

Mikpo-yin Hi Tax Tax Hi

NFC Tax Tax Tax Hi

IMocunanns Tax Hi Hi Tax

QR-kox Tak Hi Hi Hi

TakuM YMHOM BHIHO, L0 HAHONTHMAJIBHILIIUM CIIOCOOOM MPOBEACHHS 0€3rOTIBKOBMX OE€3KOHTAKTHUX
TpaH3akIlid, IO HE BUMAaramTh aHi CHEIiallbHOrO0 OONaTHAHHS, aHi CIEIallbHOr0 MPOrPaMHOTO
3a0e3MeUYeHHs, 1 MPU [IbOMY HE BUCYBAIOTh JKOJIHUX CIELiaJIbHUX BUMOI IO CMapTgoHa KOPHCTyBaya
(mokymi) € croci6 3a A0moMoror BUKopuctanHs QR-koiB.

Onwc 6a30BOT0 AITOPUTMY
Ha pucynky 1 300paxeno UML niarpamy poGotu 6a30BOT0 ajirOpuT™My.
Po3rnsiHeMO HaBeICHUI aTOPUTM JIeTallbHIIIE:

1. KopuctyBau Bubupae ToBap, npoJaBelb 3a J0IOMOror0 KoMl roTepHo-kacoBoi cuctemu (KKC)
(hopMye 3aMOBJICHHS 1 HOTO BapTICTh

2. KKC nazacunae 3amnut cepBepy 3 K0JI0M TOBapy.

3. Cepgep nocunae 10 API miati>kHoOi cuctemMu TOKeH Ha (POpMyBaHHS PaxXyHKY.

4. Cepsep orpumye ko i Bumarae Bijg npuctporo KKC BimoOpa3utu koj Ha ekpaHi.

5. KopucryBau 3amyckae tiaTiKH1A J0JaTOK (MOOUTbHNN OAHKIHT) Ta CKaHY€ KOJI.

6. MoOinbHMI OaHKIHT 3 cMapT(OHY KOpUCTyBaya HaJcuiae 10 OaHKY 3alUT HA ONPAIFOBAHHS
TpaH3aKIii

7. B pa3i ycminrHoro omnpaioBaHHs — i cepBep 1 MOOUTLHUMA I0IaTOK KIII€EHTA OTPUMYIOTh CTaTyC
PO YCHINTHE TPOBEIACHHS TUIATEXKY.

Hagpeaenuil anropuT™ MOBHICTIO peasti3ye Oe3roTiBKOBY 1 OE3KOHTaKTHY CHCTEMY OIUIAaTH, sKa
MOKE SIK JIOTIOBHUTH, TaK 1 3aMIHUTHU B)KE€ ICHYIOUY CHUCTEMY I'OTIBKOBOTO (Ta BCl ICHYIOUYI O€3rOTIBKOBI
KOHTaKTHI CUCTEMH) PO3pPAaXyHKY. AJITOPUTM € YHIBEPCAJIBbHUM 1 3aCTOCOBHUM B Oy/b-sKiii SIK HOBIH,
TakK 1 ICHYIO41 KOMIT IOTEPHO-KACcOBIi cHCTeMI, peali3aliio aIropuTMy Oyze JeTalbHO PO3IVISIHYTO B
CTaTT1 aBTOPIB, IO TOTYETHCS 0 APYKY.
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Mo GinbHui Komr'torepHo- TInatixHa
Tokymern . Cepsep
GaHKiHT KacoBa CHCTeMa cHucTeMa
dopmyBaHHA BapToCTi
3anuT Ha paxyHoK
OtpumaHHa QR-koay J
3anyck AopaTky < Binobpaerita QR koay
’77 i
LJ< OuikyBaHHa aji CkaHysaHHA QR-koay >
< OTpUMaHHA MOCUNAHHA
BignpaLitoBaHHA NocunaHHsA
b
< OTpMMaHHA MiATBEPAKEHHA NNATeXy

3anur cTaTycy naaTexy

OTpuMaHHsA cTaTycy

Puc. 1. Anroputm 6€3roTiBKOBOI 0€3KOHTAKTHOT TpadigHO] CHCTEMH OTUTATH TTOCITYT

Takox, okpemo Oyje pPO3IISIHYTO CIOCIO CTBOPEHHs 3aco0iB rpadiyHOro OE3KOHTAaKTHOTO
0€3roTiBKOBOTO PO3paxyHKy Ha 0a3i mikpokoHTposepiB cepii STM32. Ha pucyHky 2 BHCBITIIEHO
3oBHIIMHIN BUrIsII QR-komy, BimoOpakenoro Ha LCD nucruiei 3a JOMOMOTO0 OIMMMCAaHOTO METOTY.

Puc. 2. Jlemonctpartist criocody Bigoopaxenas QR-koxy 3a monomororo LCD nucrures
BucHoBku

BcTanoBneno, 1mo HaHONTHMAIBHIIIAM CIIOCOOOM TIPOBEIEHHS OE3TrOTIBKOBHX OC3KOHTAKTHHX
TpaH3aKIli{, 0 HE BUCYBAIOTh JKOJHUX CIEIIaIbHUX BHMOT 10 CMapT(oHa KOpPHUCTyBada (MOKYIIIA), €
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cnocid 3a gomomMoror BUKopHcTaHHS QR-koaiB. 3ampomoHOBaHO anroputM OOpPOOKH IUIATEXKIB B
KOMIT IOTEpPHO-KaCOBUX CHCTEMaXx 3a JOMOMOToto rpadiuHoro koayBanus ingopmanii QR xogom.

CIIMCOK BUKOPUCTAHOI JIITEPATYPU

1. QR-xox [Enexrponnuii pecypc] Pexxum noctymy: https://uk.wikipedia.org/wiki/Omnara QR-ko.

2. Omnara QR-xonom [Enextponnnit pecypc] Pexum JIOCTYILY:
https://uk.wikipedia.org/wiki/Ommnara_QR-komom.

3. How QR codes are changing e-commerce. mobilepaymentstoday.com (anrmiiicekoro) Diaz, José 19
soBTHS 2017 poky. Pexxum moctymy: https://www.mobilepaymentstoday.com/articles/how-yr-codes-are-
changing-e-commerce/.

4. IlpuBarbank 3amycTMB HOBHH «Oe3koHTakT» — omiary 3a QR-xomom y POS-tepminanax -
[IpuBarbank. 22 KBITHS 2019 POKY [Enextponnnit pecypc] Pexum JIOCTYILY:
https://privatbank.ua/news/2019/4/22/896.
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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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