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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



IBAHOBA JI.B., CKOPHSJIKOBA O.B. ABToMaTn3oBaHa KOMITIOTEpHA CHCTEMa HiarHOCTHUKU
KOHKYPEHTOCIIPOMOXKHOCTI (haXiBIiB 3 iHPOpMAIHHUX TeXHONIOTiH (OJeChKUN TEXHIYHUN KOJICIDK
OHAXT)

221

KOPP A.M., ORLOVSKYI D.L. Towards the approach to database structure generation from
business rules based on natural language expressions (National Technical University "Kharkiv
Polytechnic Institute")

224

KOTJIMK C.B., KYIIPIIHOB A.b., CTEIIYJI A.M., COKOJIOBA O.I1. MobinsHe mporpamHe
3abe3neuenns st nporuaii COVID-19 (Opechka HarioHanmbHA akaneMis XapdoBHX TEXHOJOTIH,
Binopychkuii HalioHaJIbHUN TEXHIYHUN YHIBEPCHUTET),

227

KYUHMHCBKA V. A.,, POMAHIOK O. H. Ananiz mnomwupenus IntepHer B Ykpaini (BiHHUIbKHI
HaIllOHAJILHUW TEXHIYHHUHA YHIBEPCUTET)

229

MAHYEHKO O. C. Knacudikariist ’kaHpy KOMIT IOTepHHX irop «0i3Hec Ta ynpasniHas» (Onecbka
HalllOHAJIbHA aKaIeMisl XapuOBUX TEXHOJIOTIN)

231

ORLOVSKY!I D.L., KOPP A.M., BILOUS I.S. Development of adaptive parametric interface for
analytical queries: electrical equipment management system case study (National Technical
University "Kharkiv Polytechnic Institute™)

232

POMAHIOK O. H., MAPYIIIAK A. B., IIMAJIIOX B. A. Metonu nodynoBu 3D-ckaHepiB Tina
o MHY BIHHUIEKHN HAITIOHAIBHUN TEXHIYHUN YHIBEPCHUTET)

236

®OMIH A. O., 3IHOBATHA C. JI. IlpeacraBiieHHs CKJIQJHOI CTPYKTYypu J1abOpaTOpHOIrO
JOCITI/pKEeHHsT 'y 0a3l  jgaHux MeauuHoro IHeHTpy (O[eChbKUi HaliOHAJIBHUK  I10JIITEXHIYHHUHT
YHIBEPCHUTET)

239

XAPKEBUY K.A., YEPHOBOJIMK I'.O. Ilporpamaunii 3acid aiisi aHaji3y KOHTEHTHOTO BBEICHHS
iHdopmanii (BiHHUIbKHI TeXHIYHMI HAIIIOHAJIBHUI YHIBEPCHUTET)

241

YAIUITHCBKMM 1001, CYBBOTIHA O.B. OHTOOriUHI CHCTEMH B YHPABIiHHI OE3IIEUHICTIO
poayKTiB xapuyBaHHs (IHcTUTYT KibepHeTnkH iMeHi B.M. ['mymkoBa HAH Ykpainu)

242

UEBAH /I.B., 3IHOBATHA C.JI. Mozenb npeaMeTHO1 00J1acTi I 3HAXOKCHHS KaHIUIATIB Ha
BaKaHTHY IOcajy B KpIOiHTOBIH arenuii (OaechKuil HaioHaJIbLHUN TOJNITEXHIYHUHI YHIBEPCUTET)

245

Tematnunnii HanpsiM «Komi'ioTepHi TesiekoMyHikaliiiHi Mepexki Ta TeXHOJIOTii»

BOBPIKOBA 1.C., BAPABAII T.M. Oco6mmBocTi poOoTu i HamamTyBaHb mpotokony STP nHa
komyTtatopax CISCO (Onecbka HarionanbHa Akajiemiss XapuoBUX TEXHOJIOT1i)

248

KHA3€BA H.O., JIMCEHKO H.O. TIapanToBanuii piBeHb CTPYKTYpPHOI  HaIilHOCTI
iHporoMyHikaliiiHOi Mepexi (Oxechka HarionanpHa Axagemis XapuoBHX TEXHOJIOTIH)

250

HEHOB O. JI. IrepatuBHUN pPO3paxyHOK BEPXHHOI TPAHUINl 3B’SI3HOCTI JBOIOIIOCHOT MEpPEexi
MiHsnBoi ctpykrypu tuny G(n, L) (Onecbka Hamionanpaa Axanemist XapyoBUX TEXHOJIOTIN)

253

[IYHYEHKO H.O. BrumB HEHpOHHIX MepeX Ha JOCTOBIpHICTH MPOTrHO3a Apeidy cyaHa, sK
HampsIMOK Oe3neku cymHoBomiams (Omechbka Aep)KaBHA akaJeMiss TEXHIYHOTO PETYITIOBAaHHS Ta
SIKOCT1)

255

POMAHIOK O. H., BAJXAH B. M., POMAHIOK O. B., MUXAMJIOBII. I., YEXMECTPVYK P. IO.
Buxopucranus 3D-ckanepie Hir (BiHHMIbKWIA HalliOHAIBHWN TEXHIYHHMN yHiBepcuter, 3D
Generation GmbH (Himeuuuna) ,3D Generation UA (Vkpaina))

257

CAXAPOBA C.B., )KUPHOBA T.M. JlocnijpkeHHs1 apaMeTpiB KOHBEPIeHTHUX Ta iHTETPAIbHUX
mepex poctyny (Onecbka HarionansHa Akafiemiss XapuoBHUX TEXHOJIOT1i)

261

CHUPEHKO A.HM. O0630p mnoaxoaoB K (OPMUPOBAHMIO METPUK MOHHMTOPHHIA KOMIIBIOTEPHHUX
cepucoB (Onecbka Hationanpaa Axaznemist Xap4oBUX TEXHOJIOTIN)

263

Temarnunnii HanpsiM «LLTyuynuii iHTeseKT i aBTOMaTH3aLisi pOOOTOTEXHIYHUX CHCTEM)

BOITSOVA O., BOITSOVA M. Evolution of 3D printers. FDM technology, SLS technology
(Odessa National Academy of Food Technologies)

265

HALUSHCHAK A.V. analysis of criteria for assessing the quality of classifiers (Vinnytsia National
Technical University)

267

Y.ISAIENKOV, APARAMONOV. Comparison of text classification methods for the ukrainian
language (Vasy!l' Stus Donetsk National University)

268

KOMLEVA N. O., NEVZOROV V. D. Handwritten signature authentication program using a neural
network (Odessa National Polytechnic University)

270

KOMLEVA N. O., STANISLAVYK Y. H. Software analyzer for spam filtering in comments on
Facebook posts (Odessa National Polytechnic University)

272

OREKHOV S. V., MALYHON G. V., BELODID V. Y., AGALAB VINCENT. Solving problem of

274




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



VJIK 681.391.1

BIUIMB HEMPOHHIX MEPEX HA JIOCTOBIPHICTb ITPOI'HO3A JIPEV®Y CVY]IHA, SIK
HAITPAMOK BE3IEKN CYIHOBO/IIHHA
ITYHYEHKO H.O.
OpnecpKa JiepKaBHa aKa/ieMisi TEXHIYHOTO PEryIoBaHHs Ta siKocTi (YKpaiHa)

Poszensoaemoca cmpykmypa memooy 05 aneopummy nooyo0osu cucmem npocHo3y weuokocmi opeuqy
CYOHA 0151 8e0CHHSL HUCEHHA 1020 WLIAXY HA 0a3i HeupouHux mepedic. Ilepexio 0o nabaudicenow Ouckpemnoi
MOOeNl BUMIDIOBAHD, NOKAZYE, WO NPOSHO3 WEUOKOCMI Opeud)y € 3a80aHHAM aANpOKCUMAYil  (VHKYIT
bazamvox 3minnux. Piutenns 0anoeo 3a80aHHs HA OCHOBL HEUPOHHUX Mepedic, SAKI 8i0N08i0aioms YMoeam
meopemu npo YHIGEPCAlbHy AnpOKCUMAYii, 00380JI51€ MeoOPpemudHo HAOIUUMU WEUOKICTb Opelihy cyona
HeUpOHHOIO Mepedicelo 31 K 3a6200H0 BUCOKOI0 MOYHICmIo. B3simo cnpowena opmyniogarms 3a60anns, Kd
npedcmasisic o600 3a0avy anpokcumMayii weuoxkocmi Opeugy K QYHKYilo KOMROHEHmIE 6XIOHO20
sexmopy. 3ae0anis anpoxcumayii modice 6ymu upiulena 3 sk 3a6200H0 GUCOKOIO NOYHICINIO 3 OONOMO20I0
HeUPOHHOT Mepedici, Wo 3a0080IbHIE YMOBAM MEOPEMU NPO VHIBEPCATbHY AnpOKCUMAYL.

s mporpaMu po3BUTKY MEPCHICKTUBHUX MUIAXIB IMIABUINEHHS 3arabHOI O€3MEKH MOpEIUIaBaHHS, B
YMOBaX 3pOCTaHHS 1HTEHCHBHOCTI MOPCBKOTO CYIHOILIABCTBA CHOCTEPIralOThCS TEHACHIIT 301IbIICHHS
KUTBKOCTI CMEpTENbHUX BHUIAJKIB BiJl MOPCHKUX aBapiif. CTaTHCTUKA CBUIYHMTH, 1110 [epeBaKHA OUTBIIICTD
aBapiiHUX CUTYallil Ha MOP1 TOIO UM 1HIIOK MipOFO MOB'sI3aHa 3 HETaTHBHIM BILIMBOM JIFOJICBKOTO (aKTopy.
[IprunHO0 BFOTO € HEAOCKOHANICTh iH(OPMaIiIHHOTO 3a0e3eUeHHS MOPCHLKUAX TPAHCIIOPTHUX MPOIECIB.
[1]. Bnarouwm, mo cyvacHi cysiHa MOPChKOTO (0T, B CBOIH OUIBLIOCTI, 00JIa/IHAHI BIIHOCHUM JIaroM, SKUH
MOJKE BUMIPSTH JIMIIE TMOJOBXKHIO CKJIAJO0BY HOTO IMBHIKOCTI, i IipOKOMIAcOoM. Alle TP BUKOPHCTaHHI
JTaHUX 3ac00iB BUMIPIOBAIBHOT TEXHIKH 3'BISIETHCS 32/12a9a 00Ky MIBUAKOCTI Apeidy cyaHa.

Tpaguiiitai MeToIM BUPIIICHHS HE 3aBXK/IU JOCATAIOTE HEOOXIAHY TOUHICTh, OCKIJTBKH HE BPaXOBYIOTh
OaraTo mapameTpiB pyXy CyJllHa, BUXIJIHI JlaHi 3aJ1eKaTh BiJl 30BHIIIHBOIO CEPEJOBHIIA, YaCTO SIBJISIOTH
co0oto crpoteHi JiHiiHI anroput™u. Insxu miaBUIIEHHS TOYHOCTI MPOrHO3Y MIBUAKOCTI Apeidy cynHa,
CYHCIIEHHS KOOPAWHAT HOTO MicIid, MOBMHHI BPaXOBYBATH BIIACTUBOCTI HENIHIMHOI MpOIlecy YHCIeHHS i
HEBU3HAYCHOCTI BUXIIHUX JaHUX. B yMOBax HENiHIMHOT CHCTEMH, HEBH3HAUEHOCTI Ta HEMTOBHOTH BUXIJIHUX
JAaHUX BUKOPHUCTOBYIOTH &JIITOPUTMH, J€ Ha YOJIi CTOITh BUKOPUCTAHHS IITYYHUX HEHPOHHUX MEPEXK, PO IO
nnetses B poborax Kammana P. 1 Xaiikina B. [2,3], Tak 9K BioMO, 10 YHIBEPCAITBHUMHE allPOKCUMYIOUHMH
BJIACTUBOCTSIMU BOJIOJIIOTH IMTYYHI HEHPOHHI Mepexi PUCYHOK 1, 1me BUIHO 3 poOitT [4 - 6], mo poduts ix
MEPCHEKTHUBHUM 1HCTPYMEHTOM MOJENIOBaHHA pyxy cyaHa. Y poOortax [7 - 9] 3amporoHoBani inei
BUKOPHUCTAHHS HEHPOHHMX MepeX Il NPOTHO3y IMapaMmeTpiB pyxXy CyaHa. 3a pe3yibTaTaMu OaraThbox
JIOCITIDKEHB 3pO0JIeHO BHCHOBOK, IO HEHPOHHA Mepeka BHKOHYE (DYHKINIO imeHTH(IKAIi MOAenl pyxy
cynna. Poboru [10, 11] mporioHyr0TH BHKOPHCTOBYBATH HEHpPOHHI MEpexi AJIsl MPOTHO3Y TPAEKTOpii, a
KOPEKLIIO 1X BUILHUX [apaMETPiB BUKOHYBATH B PEKUMI pealibHOTO yacy 1o Mipi pyXy cyIHa.

/7 1(A)

Pucynox 1. 3aranbHuii BUTTISA HEHPOHHOI MEPEXIi JIJIsl MPOTHO3Y IMIBHIKOCTI aperdy cymaHa

[Ipu BUKOpHCTAHHI HEHPOHHUX MEPEXK ISl BU3HAUYEHHS, CUMCIICHHS MICIe CyJHa 3aCTOCOBYIOTh TPH
BapiaHTH MOOYIOBH HEHPOHHUX MEPEXK, SIKI MPOTHO3YIOTh WIBHIKICTH Ipeldy cyaHa B yMOBaxX 30BHIIIHIX
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¢dakropiB, mo oOyprorTh. HanamryBaHHsS iX BIIBHHMX I[apaMeTpiB BHUKOHYEThCS Ha OCHOBI 3pa3KiB, sKi
OTpHMaHi B XO1 CIIOCTEPEIKEHb:

«CHUJIOBHI» TIAXIM M'SATh 3 IMIECTH KOMITIOHEHT BXIJHOTO BEKTOPY YTBOPIOIOTH CHUIH, IO JIIOTH Ha
KOPITYC CY/IHA;

«0e3rmocepeIHIi» MiJXil KOMIIOHCHTH BXiJTHOTO CHTHAJy CTAHOBJISITH BEJIMUUHM, 110 XapaKTEPU3YIOTh
JTiF0 BiJIIOBIIHUX CHJT HA KOPITYC CYy/THA;

«CTAaTHYHWNY» MIAXIT HEHpoOHHA Mepeka Iepemadadae BpaxyBaHHS dYacy O€3MOCepenHhO Y BXiTHUX
CUTHAJIaX 33 PaXyHOK 1HTETpyBaHHS 110 Yacy BEJIMYMH.
3aranbHUM JJISl CTPYKTYPU HEHPOHHUX MEPEXK, SIKi BAKOPUCTOBYFOTHCS IS BUPILICHHS 3aBJaHHs [TPOTHO3Y
HIBUAKOCTI Apeiidy CyaHa, € HASBHICTh B 1X CTPYKTYpi HEHPOHIB 3 HEMIHIMHUMH (PYHKIISIMUA aKTHBI3ALIl y
BUMIAAI TinepOoiuHOro TaHreHca. BuOip HemiHiiHOT (yHKIIT akTuBailii OOYMOBICHHH THM, IO
MEPEeTBOPEHHS 30BHIIIHIX 30ypeHb «4epe3 CyAHO» B IIBUAKICTH Apeidy HOCHUTH SIKICHO HENiHIMHMI
XapaxTep.

MeTto 1o0y10BH HEHPOHHOT MEPEXKi, 1110 TIPOTHO3YE IIBHJKICTh APei(y Cy/IHa, BKIIOYAE B ceOe:

1. BU3HAaYCHHSI apXiTeKTypH HEUPOHHOI MEPEK:

1.1. cxmamaeTbes qudepeHItiabHe PiBHSIHHAS MBUAKOCTI npetidy cyana (3agada Korii), mpaBa yacTrHa
SIKOro € (DYHKII€0 0araTh0X 3MIHHHUX, IO 3aJIeKaTh Bij 4yacy. Y YHCIIO 3MIHHMX BXOJSTh IO3JOBXKHS 1
MOTIepEYHA CKJIA/IOBI BiTHOCHOI IIBUKOCTI, KyTOBa MIBUAKICTH TIOBOPOTY, a TAKOXK iHIII BeananHU. OcTaHHi
BHU3HAYAIOTHCS Ha OCHOBI aHAJi3y METO/IiB BU3HAUEHHSI OKPEMHX CHII, IO JIIOTH Ha KOPITYC CY/IHA;

1.2. popMyIIOIOTH KOHKPETHE 3aBJaHHS BU3HAYCHHS IIBUIKOCTI JApeiidy Ha KiHIIl YaCOBOT'O MPOMIXKKY,
SIKIIIO BIJIOMI 3MiHHI TONEPEIHBOr0 KPOKY Ha Horo Mexax. CKiIagaroTh BXIJIHWN BEKTOp X, SIKHUH MICTHTh
3HAYeHHsS BU3HAYaJbHUX BEIMYMH Ha KOPJOHAX THMYACOBOTO Biipi3Ka. 3HA4YeHHS NIBUAKOCTI aperdy B
KiHII Bi/Ipi3Ka MPUIMAETHCS PIBHUM 3HAYEHHIO B HOTO TIOYATKY;

1.3. moka3yeThcs, IO CIpOIIeHa 3aBJaHHs € 3aBJIaHHs anpoKcUMalii WIBHAKOCTI aAperdy sk (yHKIii
0aratb0X 3MIHHUX - KOMIIOHEHT BXiJIHOTO BEKTOPY X;

1.4, sx 1HCprMeHT YHiBepcaJabHOI ampoKcHuMailii BHOWpaeThCs 0OaraTolIapoBa Mepeka MpPSIMOTO
NOIIMpPEHHs. 1i TIPUXOBaHi IIapH MAIOTh HEMPOHY 3 HENiHIHHUMU MOHOTOHHO 3POCTAIOUMMHU OOMEKEHHUMU
Oe3nepepBHUMH (DYHKIIISIMA aKTHBAIlil, HEHYJIbOBUMH B 3araIbHOMY BHITQJKy TPAaHUYHUMHU 3CyBaMH.
Heifipon BuXigHOTO MIapy Ma€ TOTOXHY (YHKIIIO aKTHBAIIii;

2. popmyeTbes HAOIp MOYATKOBHX JIaHUX (3pa3Ku);

3. KOHKPETH3YIOThCS TapaMeTPU CTPYKTYPH MEPEXKI - YUCIIO MPUXOBAHUX IIAPIB 1 HEHPOHIB Y HUX, BU]T
(hyHKIIIH akTUBAIlT HEHPOHIB;

4. BinOyBaeThcs BUOIP aIrOpPUTMY HACTPOMKM BUIBPHHX TapaMeTpiB Mepexi (aJropuTM HaBUAHHSA) i
Horo napameTpu;

5. BUKOHYETHCSI HAaBIaHHSI HEHPOHHOT MEpexi;

6. BUKOHYETLCSI TECTYBaHHS HEHPOHHOT MEpEexi;

7. BimOyBaeTbcsl iTepanis MyHKTIB 3 1 4 10 OTpUMaHHS pe3yibTaTy, SKUW 3aJ0BOJBHSE TECTOBOI
BUOIpLI.

ITepamist HeoOXigHA, AJIS TOTO, MO0 MOOAYNUTH PE3YNHTAT MPOXOHKEHHS ABOX IUX ITUKIIIB, OJUH 3 SIKUX €
BKJIQJICHUM, BU3HAYAETHCS [APAMETPH CTPYKTYPH 1 allTOPUTMY HABYAHHS, MIPH SIKOMY JOCSATAIOTHCS Kparli
pe3yIbTaTH y3araJbHEHHsI HEHPOHHOI MEPEKEI0 /IS 3pa3KiB BUOIPKH.

BucHoBku

Jist yMcneHHs IUIsXy CyAHa, 3a0€3MeYeHOr0 OJJHOKOMIIOHEHTHUM BiJJHOCHUM JIarOM 1 T1pOKOMITAcoOM,
MOJKJIMBO TLTBKH MPUOIN3HO PO3TISIIAIOTE 3aBJaHHs MPOTHO3Y IBHKOCTI Iperdy sk 3a7ady arpoKCcuMaIlii.
Posrusiaroun niepexij 10 HaOIMIKEHOK JIUCKPETHOT MOJISNI BUMIPIOBaHb, MOYHA IMOOAYUTH, IO 3aBJIaHHS
MPOTHO3Y MIBUAKOCTI Apeidy € 3aBmaHHsAM anpokcumanii (yHkmii OaraTthbox 3MmiHHUX. PimeHHst manoro
3aBJlaHHS Ha OCHOBI HEHPOHHHX MeEpeX, fKi BIAMOBITAIOTH YMOBAM TEOPEMH IPO YHIBEpCAIbHY
anpoKCUMAaIlii, JT03BOJIIE TEOPETHYHO HAOJM3UTH MIBHJAKICTH Jpeidy cyaHa HEHpOHHOI Mepeker 3
BUCOKOIO TOYHICTIO.

ITpuBeneHHsT 3aBAaHHA TPOTHO3Y IIBHIKOCTI Apeidy a0 3amaui ampokcuMariii QyHKIIi JEeKIITEKOX
3MIHHHX Ma€ BEIMKE TEOPETHYHE 3HAYCHHS, TaK K J03BOJSAE OOIPYHTYBAaTH HEOOXIJHICTH JOCIHIKEHb B
00J71aCcTi BUKOPUCTAHHS HEMPOHHUX MEPESXK JUIsi BU3HAUCHHS CUMCIICHUX KOOPJMHAT CyJHA. AJITOPUTMU
anpOKCHMAIlil, 3aCHOBaHI Ha BUKOPUCTaHHI CTAaHAAPTHHUX PIllIEHb 3 PO3PaXyHKY CHJIOBHX BIUIMBIB Ha CYIHO,
TaKMMH BIIACTHBOCTSIMH HE BOJIOJIIOTh. Y IIHOMY IIOJIATAE TepeBara HEHPOHHOI Mepexi mepes HUMH SIK
CTPYKTYpH, SKa Ma€ TapAaHTOBAaHNUMH BIIACTHBOCTSIMH alPOKCHMAIIii

256



JITEPATYPA REFERENCES

[1] [Mynuenko H.O. IndopmamiiiHi TexXHONOTIi: Cy4acHHH cTaH Ta MEPCHEKTHBH.
XapaxTepucTiku iHpopMarifHoro 3ade3nedeHHs JOTICTHYHUX MPOIIECiB CYTHOBOIIHHS. KOJ. MOHOTpadis /
H.O. Ilyruenko, 3a 3ar. pea. B.C. [lonomapenka — XapkiB: TOB «IICA TTJIFOC», 2018 — 462 c.

[2] Kannan P. OcHoBHble KoHIIEIUK HelpoHHBIX cetei / P. Kamnan; nep. ¢ anrn. A. I'. Cusak.
— M.: U3pat. nom «Buabsmcey, 2003. — 288 c.

[3] Xaiikua C. Hettponnsie cetu: nomabiid kype / C. Xaiikun; mep. ¢ aaria. H. H.  Kyccyns, A.
0. Ilenecro-Ba. — M.: Usnar. qom «Bumssamcy, 2006. — 1104.

[4] Funahashi K.-1.On the Approximate Realization of Continuous Mappings by Neural
Networks/ K.-l. Funahashi // Neural Networks. — 1989. — Vol. 2. — Is. 3. — Pp. 183-192. DOI:
10.1016/0893-6080(89)90003-8.

[5] Guliyev N. J. On the approximation by single hidden layer feedforward neural networks with
fixed weights/ N. J. Guliyev, V. E. Ismailov // Neural Networks. — 2018. — Vol. 98. — Pp. 296-304. DOI:
10.1016/j. neunet.2017.12.007.

[6] Haykin S. S. Neural Networks and Learning Machines / S. S. Haykin. — Third Edition. —
Upper Saddle River, NJ, USA: Pearson, 2009. — 906 p.
[7] BensixoBa A. O. VneHTudukanus B YCIOBHUSIX BHEIIHETO BO3MYIIEHHS C HCIOIB30BAaHHEM

Helponnsbix cetel / A. O. Bepskosa // International Journal of Open Information Technologies. — 2014. —
T.2.—No3.—C. 18-22.

[8] Ebada A. Intelligent techniques-based approach for ship maneuvering simulations and
analysis (Artificial Neural Networks Application):Doktor-Ing. genehmigte Dissertation; Institute of Ship
Technology und Transport Systems / A. Ebada. — Germany. — 2007. — 156 ¢

[9] Moreira L. Dynamic model of maneuverability using recursive neural networks / L. Moreira,
C. G. Soares // Ocean Engineering. — 2003. — No 30. — C. 1669-1697.

[10] Nguyen. H.M. Improving GPS/INS Integration through Neural Networks / H. M.  Nguyen,
Z. Chi /[ Journal of Telecommunications. — 2010. — No 2 (2). — C. 1-6.

[11] Xu T. A Novel Approach for Ship Trajectory Online Prediction Using BP Neural Network
Algorithm / T. Xu, X. Liu, X. Yang // Advances in information Sciences and Service Sciences (AISS). —
2012. — No 4 (11). — C. 271-277.

VK 004.925.3
BUKOPUCTAHHS 3D-CKAHEPIB HIT
POMAHIOK' O. H., BAXXAH' B. M., POMAHIOK' O. B.,
MUXAWIOB?IL. L., YEXMECTPYK® P. 10., (rom8591@gmail.com)
'BiHHNIBKNMT HALlOHATBHAI TexHIYHMI yHiBepcuTeT (YKpaiHa)
3D GNERATION GmbH (Himeuunna) ,>3D GENERATION UA (Vkpaina)

lIpoananizoeano 2anysi  BUKOPUCMAHHA  MPUBUMIPHUX npunmepie Hie. Poszensanymo
0cobIUB0CmMi MEOUUHO20 0iA2HOCMY8AaHHs, Ni0OOPY YCMINOK, 8UOOPY 63VMML Ma NPOMe3Y8aHHs Ha
OCHOBI MPUBUMIDHO20 MOOEIOBAHHSL.

Cromna - 11e HallHMKYA TOYKA JIFOJICEKOI HOTU. DopMa CTOMHU MOPSA[ 3 MPUPOAHUMH CUCTEMaMHU
OanmaHCy Tila pOOUTH JIFO/IeH 3MaTHUMH HE TUTBKU XOJUTH, aJie 1 0iraTu, miaHiMaTUCs 1 3A1HCHIOBATH
iHI BUAM JisibHOCTI. KommiekcHa cTpykTypa cromu MictutTh moHan 100 cyxoxuib, 3B'SI30K 1
M'si31B, SIKI TICPEMINTYIOTh 0arato cyriio0iB, B TOH 4ac sIK KiCTKH 3a0€3MeUyI0Th CTPYKTYPY.

3apa3 6uibie 90% MiCHbKUX JKUTEINIB HALLIOI KpaiHU MatoTh MpoOIeMH 31 CTOMAMH, 1 HE IPOCTO
ci1abki mopyiieHHs, a 601bp0B1 AedopMmallii, 3anaibHi MPOIECH B Cyrio0ax, MIBUAKY CTOMIIIOBAHICTh
BiJl XOp0H, BAPHKO3, CYJIOMH 1 CITa3MH, TPABMH.

Kowmm'toTepHa qiarHOCTHKA CTOM - 1€ Cy4aCHUN METOJ BUSBIICHHS MATOJOTi CTOMH 1 OLIHKH
MPAaBUIBHOCTI PO3IO/AITY HABAHTAXKECHHSI.
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Kyunncrka Y.A., cTyaeHTKa, BIHHUILKNH HAIlIOHATBHUIM TEXHIYHUN YHIBEPCUTET

Jlaktionos Cepriii HOpiiioBuy, crynent, HarioHanbHuIT TeXHIYHMH yHIBEpCHTET «XapKiBCHKHH ITOJITEXHIYHUH
IHCTUTYT»

Jlanens Onbra Bikropisha, acnipasT, JHIinponeTpoBChbKuid HallioHanbHui yHiBepcuTeT iM. O. ['oHuapa

Jlapums Bacwuis [letpoBud, a.T.H., npodecop, OnechKuil HalliOHATIBHUN MO TEXHIYHUN YHIBEPCUTET

JleBunchkuii Banepiit MuxaiinoBud, K.T.H., 10o1eHT, OJiccbka HaIllOHAIbHA aKaeMisl XapUOBUX TEXHOJIOT1i
Jlesinchkuii Makcum BanepiitioBuy, k.T.H., nonenT, Hanionansauii yaiBepeuter «Oiecbka MOpChKa akaaeMis
JIucenko Haranis OnekciiBHa, acucteHT, OiechKa HalliOHaIbHA aKaJeMisl XapuOBHX TEXHOJIOTIH

Jlimenko Hatans BonogumupiBaa, 1.T.H., mpodecop, Onechbka HallioHaTbHA aKaJIeMisd XapdoBUX TEXHOJIOTIN
Jlimmaceka Jlrogmuna bponiciasiBHa, 1.T.H., podecop, BiHHUIBKHI HalliOHATHLHUN TEXHIYHUIN YHIBEpPCUTET

Jlo6ona KOmis I'ennaniiBHa, K.11.H., qoteHT, National University ’Odessa Law Academy”

Jlymuk FOmis AnaromniiBHa, cTyneHTKa, OmechKka HalioHaabHa akaaeMis 3B°sa3ky iM. O.C. [Tomosa

Jlrorenko Ipuna BikTopiBHA, K.T.H., JOICHT, HamioHampHWMI TEXHIYHUN YHIBEPCHTET «XapKiBCHKHUH IMOMITCXHIYHUH
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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Manaxosa Hanist ['eopriiBha, cTynentka, HarionansHuiil yHiBepcureT kopabieOyayBanHs iM. aaM. Makaposa
Manuron ['ennaniii BacunpoBud, acmipant, HarioHaneHUil TeXHIYHUN yHIBepcHTET «XapKiBChKUN MOJITCXHIYHUN
IHCTUTYT»

Manuenko Onekcanap CepriiioBud, cryneHt, Onechbka HallilOHaJIbHA aKaJIeMisi XapUOBHUX TEXHOJIOTIH

ManbkyTa SlHa MukosaiBHa, K.¢.H., JoIeHT, CXiTHOEBpONEHChKUT yHIBepcuTeT iMeHi Payda AOmsi30Ba
Mapymak A. B., BIHHUIIbKHI HalllOHAJIBHUIT TEXHIYHUN YHIBEPCUTET

Mapuesceka Onbra PomaniBHa, JIynieknii HallioHaTbHAN TEXHIYHUHA YHIBEPCUTET

Mariko ['annna @emopiBHa, K.T.H., IOIEHT, HarionansHuH yHiBepcHTET «JIbBIBCHKA MOITEXHIKA

Mengenes Bomonnmup CemenoBud, ctyneHT, HamioHansHIA TEXHIYHUHN YHIBEpCUTET «XapKiBCHKUN MO TEXHITHIH
IHCTUTYT»

Mentok Poctucnas CeprilioBud, CTyneHT, OIeChKU 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, HanlioHaneHuUi yHiBepcuteT "JIbBiBChKA MOJITEXHIKA"

Hasaposa Onena CepriiBHa, K.T.H., JOIIeHT, Harlionansauil yHiBepcuTeT «3anopi3bKa IMoJIiTeXHIKay

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, 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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