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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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VJIK 004.7

CUCTEMA IHTEPHETY PEYEN JIJISI MOHITOPUHI'Y XAPAKTEPUCTUK BE3IEKHU
JKUTJIOBUX IMTPUMILIEHD
BPAXKHUI B. B., BAPUBIH O. I. (brazhnyi.v@donnu.edu.ua, 0.barybin@donnu.edu.ua)
JloHenbkwmii HatlioHANBHAY YHIBepcuTeT iveHl Bacus Cryca (YkpaiHa)

B pobomi masedeno npoekm cucmemu 01 MOHIMOPUHZY XAPAKMEPUCIUK Oe3NneKu HCUMIOBUX
npuMiljeHb, 3aCHO8AHOI Ha KOHYenyii Inmeprnemy peuell, AKa 8UKOPUCMOBYE 8XIOHI OaHI 0amuuKie 015 ixHbol
006podxu Ha mixpoxonmponepi ESP32 ma 3acmocoegyrouu nnamgpopmy Blyiik inghopmye xopucmysaua npo
CIAH JAHCUMTI0B020 NPUMIWEHHSA Y PEATbHOMY YACI.

[ToTpeba B crucTeMax MOHITOPHUHTY 3 4acoM 3poctac. B cBOIO yepry, po3yMHi CHCTEMH, B TOMY YHCII
IO CTBOPIOIOTHCS 3a AomomMororo Texnojorii loT 1 mpaioioTe aBTOMaTHUHO O€3 BTpyYaHHs JIOAWHH,
3HAUILIM BUCOKUH MOMHNT, IO 1 00YMOBIIIOE aKTyallbHICTh TEMH POOOTH.

MOHITOPHHT XapaKTepUCTUK MPUMIIIEHD € BATOMOIO CYYaCHOI0 TOTPEOOI0 HAIIOTO IMOKOJIIHHS JIIOJICH,
CcydJacHe TMOKOIHHS KHUBE B PEKUMI «PeaJbHOr0 Yacy», Ta 0axac KOHTPOIOBATH CBili Oy TMHOK ITOCTIIHO Ha
BiJICTaHi 3/1IICHIOFOYU MOHITOPUHT 0€3MeKH 3 0y/ib-5iKOT TOYKH CBITY.

Mertoro nmaHoi poOOTH € CTBOpPEeHHS (HI3MUHOI MOZIENI CHCTEMH I MOHITOPHUHTY XapaKTEePHCTHK
O€3MeKU JKUTIIOBUX IPUMIIICHb. [IpM CTBOPEHHI MOJCI CHUCTEMH MOHITOPHHIY OyIe OIMHCAHO PIBHEBY
apxitekrypy loT piuens Ta miargopmy sika Oyae CKiIagaTh OCHOBY HAIIOl CUCTEMH.

B xoxi poGotu Oynwm BupimeHi nactynHi 3azadi: 1)kepyrounch OyzaiBenbHuMu HopMamu JIBH B.2.2-
15:2019 “XKuriaosi Oyaunky. OcHOBHI 1ooxeHHs.” Ta 3rigHo Bumor JIBH B.2.5-67 ta ICTY b 15243 6yio
OMHKCAHO Ta 3alpOIOHOBAHO S>KMTJIOBE MNPHUMILICHHS B SKiH OyJe NpamioBaTH CHCTEMa MOHITOPUHTY
XapakTepUCTUK Oe3MmeKku, 0co0IMBOCTI MPUMIIIEHHS Ta HEOOXiIHI AaTYUKU JJI1 MOHITOPHHTY; 2) BU3HAYECHO
piBHEBY apxiTekTypy l0T pilieHHs, MpelcTaBiIeHy JecsThMa PiBHSAMH Ta 3TiIHO KOKHOTO 3 HUX OMUCAHO
BHMOTH, CTBOPEHO KOHIICTIIIF0 CUCTEMH MOHITOPUHTY XapaKTePUCTHK OE3MEKH KUTIOBOTO MPUMIILICHHS; 3)
po3pobienwuii inTepdeiic cucTeMu MOHITOPHHTY 3a gornoMoror miarhopmu Blynk, sika 3actocoByerbest st
ynpaeiinag Arduino, Raspberry Pi, ESP8266, ESP32 1 immmMu mMoxynsimMu yepe3 IHTepHET, BH3HAYCHO
TUTEFOCH Ta MIHYCH TUIAT(OPMHU Ha OCHOBI MOPIBHAHHS 3 TAKMMH IUTaTGopMaMu Jist yrpaBiinas sk Cayenne
Ta Virtuino, HANMMCAHUH TPOTpaMHUI KOJ UTst PI3UIHOT CHCTEMH.

Cytb nocaimkenns: 3rigao Bumor JIBH B.2.5-67 ta JICTY b 15243, JIBH B.2.2-15:2019 omnmcaTtu
JKUTIOBE TIPUMILICHHS B SKOMYy OyJe CTBOpeHa CHCTeMa MOHITOPUHTY, 3alpONOHYBATH 3T1THO
0CO0JIMBOCTEW TPUMIIIICHHST KOHIICTIIII0 CHCTEMH Ta peanidyBaTu ii B BUTIAAL (i3myHOI cucTeMu Ha 0asi
MikpokoHTposiepa ESP32 3 rpadiunmm iHTEepdeiicoM Ta MOXKIHUBICTIO KEpyBaHHS Ta MOHITOPHHTY B
peanbHOMY 4aci uepes [HTepHeT.

BucHoBOK: 3ampornoHoBaHO (hi3MYHY MOZETh CHCTEMHU MOHITOPHHTY Ha OCHOBI aHaNi3y apXiTeKTypH
IoT pimens, npencrasneny HacTynmHuME piBHsMH: Physical Layer, Edge Layer, Local Network Layer, Wide
Network Layer, Security Layer, Etl layer, Big Data and Analytic Layer, Notification layer, Presentation
Layer Ta mpuBeAeHO MpUKIIAL peanizallii cucTeMH Ha OCHOBI oOpanoi miatdopmu Blynk Ta 3amponoHoBanmii
porpamMHuil Kof. SIK pe3yapTaT peai3oBaHUH MPOTPaMHHK KOJ Ta (hi3MdHA MOJETh CHCTEMH MOHITOPHHTY
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Ha OCHOBI MiKpokoHTpoJepa ESP32, sika 30upae naHi 3 JaTYMKIB BOJIOTOCTI, CBITJIA, TEMIIEPATYPH, JUMY,
BOTHIO, Ta3y, BIAKPUTHX/3aKpUTHX JBepeil Ta mepenae nani Ha ESP32, ne BimOyBaeTbesi ixHs 0OpoOKa.
Pesynpratin 06poOKH HAICHIAIOTHECSA HA MOOUTRHUI JOJATOK KOPUCTYBadya B peaslbHOMY Yaci 4epe3 Mepexy
InTepHer.
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VJIK 004.624

MOBUIBHA CUCTEMA HPE3EHTAI_HT HH3AﬁHEPCbKHX PIIIIEHb
BOWTKO B.B., BEB3 C.B, KOJIOC LA.
(dekanfki@i.ua, svbevz@i.ua, kolos.irena@gmail.com)
Binaumnskuii HalioHATBHUN TeXHIYHUHN yHIBepcuTeT (YKpaiHa)

Poszensanymo nobyoosy mobinvroi IT-cucmemu, opieHmo6aHoi Ha cmMEOpenHs nopmeonio ons
ousauinepie ma 3abe3nevents KOMYHIKayiunux npoyecie xopucmysauie. Cucmema Mmae Kii€HmM-cepeepHy
apximexmypy ma 00360JI5€ GUKOPUCMAHHA MOOIIbHUX NPUCMPOI8 3 «MOHKUM» Kiienmom. Mobinvua
cucmema (QYHKYIOHANBHO 3a0e3neuye gizyanizayito, 0OpooOKy, 30epedceHHs, OYIHIGAHHSA OU3AUHEPCHKUX
DiuieHs.

ChOroJiHI IM32aliH € BaXKIIMBOIO CKJIaJI0BOIO Y MPAKTUYHO BCiX cepax )KUTTS CycIiabcTBa. BupoOHUKH
TOBapiB 1 TOCIYT MOTPEOYIOTh JH3AMHEPCHKOTO0 O(GOPMIIEHHS PEKJIAMHOTO Marepially Ui YCIIITHOTO
MPOCYBaHHS CBOIX TOBapiB Ha PHUHOK, MO0 €QEKTHBHO KOHKYpyBaTH B 0OpaHili cdepi IisUIbHOCTI,
BIJIPI3HATHUCS OPUTIHANBHICTIO, UTH B HOTY 3 4acoM, OyTu 3aTpeOyBanum [1-2]. J{is mommpeHHs iHpopmarii
PO CBOI PO3pPOOKM Cy4acHHWM CIEIliallicTaM MOTPiOeH cepBic, 3pYyYHHN y BUKOPUCTAHHI PI3HUMHU TPYIIaMU
kopuctyBauiB [3]. Tomy po3poOka IT-cucremu mius muzaiiHepiB sk roiatropmu A MyONiKyBaHHS 1
00roBOpeHHs IM3alHEPCHKHUX POOIT € aKTyalbHOIO 3a/1a4€HO.

Pozpo6mroBana moOinpHa IT-crcrema BKIIO4ae sk po3poOKy MOOUITBHOTO JTOMATKY, TaK i CaMTy I
Bizyamizamii Iu3aiiHEpCHKOTO KOHTEHTY. 3alpOlOHOBaHAa CHCTEMAa [O03BOJISIE TOMYJISIPU3YBaTH BIIACHI
PO3pCOKH, 3HAUTH OJHOYMIIIB CBOET mpodhecii Ta poO0TO1aBIIiB, 36KOHOMHUBIIH MPH IIbOMY YaC Ta KOIITH.

MoOinpHUI J0JaTOK 3aBaHTAXKYE JIaHI 3 CEPBEPHOI 0a3u JaHMX Ta Bi0Opaxkye ix Ha MOOUIbHUX
MPHUCTPOSAX KopucTyBadiB. KopucryBad nomaTky mMae 3MOTY IMeperjsiiaTd MopTQOIio HIINX KOPUCTYBAUiB
0e3 aBropmzamii y qomaTky. i cTBOpeHHs BiIacHOro mopTdoiio, KOPUCTyBad Ma€ aBTOPU3YBATHCS, IO
Ha/la€ MOKJIMBICTH TNEPETJIsily BIACHUX HOBHH, KOMEHTYBaHHS, BIOJOOAHHS MyOJiKaliii Ta MignuCKA Ha
CTOPIHKH 1HINX KOPUCTYBAUiB.
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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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