PEIEH3IA
KaHauIara TEXHIYHUX HayK, JOLEHTa, JIeKaHa (paKyIsTeTy KOMIT IOTEPHO]
1HKeHepii Ta ynpasiiHHA XapKiBCHKOTO HAIIOHAILHOTO YHIBEPCUTETY
panioenexkrponiku Jlsmrenka Oxexcis CepriiioBuya Ha qucepraniiiny po6oTy

Hikitina Jimutpa OnexcanapoBuda «Mozeii i METOau KepyBaHHs TEXHONOTTIHIM
IPOLIECOM BUIOTOBJICHHS JPYKOBAHUX IUIAT 32 TEXHOJIOTIE oTomnoaimMepHoro 3D-

APYKYy», IOJaHy Ha 3100yTTs HAyKOBOT'O CTYIEHs JOKTOpa (inocodii
3a CIelianbHICTIO 151 — ABTOMaTH3alist Ta KOMIT FOTEPHO-IHTErPOBaHi TEXHOJIOTT]

3 rairy3l 3HaHb 15 ABroMaru3zallist Ta IpuiIago0yIyBaHHs.

1. AkTyanbHicTh TeMU aucepTamii

Punox 3D-znpyky 3pocTae i MONMMT Ha HOBI TEXHOJIOTii BUIOTOBIICHHS
JAPYKOBAaHHUX ILIAT TaKOX 3pocTae. Briposamkenus ¢oromnonimeproro 3D-apyky B
110 cepy BIANOBIAAE CyYaCHUM TEHJICHIISIM PO3BUTKY PUHKY, TAKUM SIK [HTEpHET
peueit (IoT), po3ymHi npucTpoi Ta iHII BHCOKOTEXHOJIOTIYHI ramysi. TexHosoris
GoronommMepHoro 3D-gapyky 3abesnedye 3HAUHI IepeBard B IOPIBHSHHI 3
TPaJULIMHUMM METOJAAMH BHTIOTOBJICHHS JPYKOBaHMX IUIaT. BoHA [03BOJISE
CTBOPIOBAaTH CKJIQ[HI CTPYKTYpHM 3 BHCOKOK TOYHICTIO Ta MIHIMaIbHUMHU
BiIxogaMu Matepiaiy. e BigkpruBae HOBI MOXKIMBOCTI st JM3aHHY €IEKTPOHHUX
KOMIIOHEHTIB Ta IX iHTerpauii B mpuctpoi. OJHI€I0 3 OCHOBHHX IEpeBar
poronommMepHoro 3D-ApyKy € MOXKIIHBICTh IIBUIKOTO CTBOPEHHSI TPOTOTHIIIB. Lle
0COOJIMBO Ba)KJIMBO ISl CTApPTAIliB Ta HAYKOBO-IOCIIIHUX YCTAHOB, J€ IIBUIKICTH
pO3pOOKM HOBUX IPOJYKTIB TpA€ BHUPIMIAIBHY pOJb. 3AATHICTh IMIBHIKO
BUI'OTOBJIATH Ta TECTYBaTH HOBI IIPOTOTHUIIM JI03BOJISIE CKOPOTUTH Yac BUXOJY Ha
puHok. DotonosimepHuil 3D-Apyk  H03BOJISIE  JIETKO  HAJNAIITOBYBaTH  Ta
BUTOTOBJISITH 1HAMBIAyalbHI 3aMOBIEHHs. [le KOPHUCHO B TakuxX raiyssx, SK
MEIUYHA CJIEKTPOHIKA, JI€ KOXKHA JIPyKOBaHa IjlaTa MOXKE BHMaraTd YHIKaJbHHX
XapaKTEePUCTHK BIANOBIAHO 10 KOHKPETHHX MOTped marieHTa. Xo4ya MOYaTKOBI
iHBecTHLli B oOjamHaHHS it QoTonoiiMepHoro 3D-apyky MOXYTh OyTu

BHCOKHMMH, ILOBTOCTpOKOBi BUTPATU MOXYTbH 6yTI/I HMXKYMMH 4C€PE3 3MCHIICHHS



BIZIXO/IIB MarepiajliB Ta €KOHOMIiI0 4acy Ha BHUpOOHMuUMX mpouecax. Kpim Toro,
MOJXXJIMBICTh BUPOOHMITBA MalHMX HAapTiii 6e3 HEOOXiJHOCTI CTBOPEHHS JOPOTHX
(opM Ta IHCTpyMEHTIB TakOX 3HWXYye BuTpatd. Texnosoris 3D-apyky 3a3Buuaii
BUKOPUCTOBYE MEHILE MaTeplally, HDK TpaJuLliiiHi METOId BUPOOHMITBA, IO
3MEHIIY€E KUIbKICTh BIAXOMIB 1, BiAIIOBIZHO, HEraTUBHUI BIUIMB HA HABKOJIMINHE
cepenosume. Ile poburs doronomimMepruit 3D-apyK OGiIbII €KOJOITYHO YUCTOIO
TexHouorier. GorononiMepHuit 3D-ApyK 103BOJISIE CTBOPIOBATHU AyXKe MaJli JeTali
3 BHCOKOIO PO3JUIBHOIO 3JIATHICTIO, IO € KPUTHUYHO BAXKJIMBUM JUIS CYYaCHHX
CIIEKTPOHHUX IIPUCTPOIB, SIKI CTAIOTh BCE MCHIIUMU Ta CKJIAIHIIIIMHU.

Takum ynHOM, po3po0OKa METOMIB 1 MOZENEH IS KEPYBAHHS TEXHOIOTIYHIM
IPOLECOM BUTOTOBJIEHHS APYKOBAHUX IUIAT 34 TEXHOJIOTIEID (OTOMOTIMEPHOIO
3D-IpyKy € aKTyaJdbHOIO uYepe3 HOro YHCIICHHI NepeBard, Taki sK IIBHUAKICTH
[POTOTUITYBaHHS,  3MEHIUCHHS  BHUTpaT, I1HAMBLIyali3alisi  BHPOOHMIITBA,

€KOJIOTTYHICTh Ta 3JaTHICTH CTBOPIOBATH CKJIAHI T€OMETPII.

2. Oninka oOrpyHTOBAHOCTI HAYKOBHX pe3yJbTaTiB Jucepramii, ix
JOCTOBIPHOCTI Ta HOBU3HH

HaykoBa HOBM3HA pe3yibTaTiB AMCEPTALINHOTO MOCIIHKEHHS IOJIATae y
HACTYITHOMY:

Briepie 3anpomnoHoBaHo:

— METOJI EKCIIOHYBaHHsS OJHO- Ta JBOCTOPOHHIX JPYKOBAaHMX ILIAT 3a
JNOIOMOIOK0  aJUTMBHMX  TeXHOJorid  3D-nmpyky 3 BHKOPHUCTaHHAM
(GoTomomiMepHUX MacOK, sKi, Ha BIAMIHY BiJ ICHYIOUMX METOMIB HAHECCHHS
(oropesucra, I03BOISIIOTH 3MEHIIMTH BUTpaTH Ha Marepiann Ha 37% (B
IOPIBHAHHI 3 BHUKOPHUCTAHHSM IUTBKOBOTO (OTOPE3NCTa) Ta TPYAOEMHICTEH
BUPOOHMIITBA APYKOBAHUX ILJIAT;

— MaTeMaTU4YHy MOZENb BIUIUBY napamerpiB SLA ta DLP-ekcrionyBaHHs Ha
IEOMETPUYHI PO3MIPU TOINOJIOTIl JPYKOBaHMX IUIAT INJI 9aCc EKCIOHYBaHHs
(oTOMOJIIMEPHUX MaCOK.

Y 1ocKoHaIEHO:



— TEXHOJIOTTYHHUH IIPOIIEC CTBOPEHHs (OTONMONIMEPHHX MACOK TOIOJIOTI 3
YPaxyBaHHsM BIUIUBY TEMIIEPATYPHHUX PEXHUMIB (DOTOMOTIMEPHOI CMOJIH, IO A€
MOXJIMBICTh IiABHIIATHA TOYHICTh BUIOTOBJICHHS TOIOJIOTIi MAaCKH JPYKOBaHHX
m1aT B cepeaHboMy Ha 0,03 Mum;

— METON ajanTuBHOI OiHapizamii oOpoOkM 300pakeHh 3a PaxyHOK
BUKOPUCTAHHS PO3MIPY CKaHylOuoi MaTpuui Hpu CKaHYBaHHI 300paeHHS 3a
I0pOroBuM 3HadeHHsM Otsu.

IIpaxTryHe 3HAYEHHS OTPUMAHHUX PE3YJIBTATIB MOJISTAE Y TOMY, IO B pOGOTI
Oymu OTpMMaHi MaTeMaTHdHi MOJENi Ta METOAM IIPOTHO3YBAHHS BiAXUICHD
F€OMETPUYHMX PO3MIpPIB TOIOJIOTII Ta po3pobIIeHO ImporpaMue 3a6e3eueH S I
Bi3yaJlbHOT'O KOHTPOJIIO T OPiBHHS TOIOJIOTII.

HOCTOBIpHICTE Ta OOIPYHTOBAHICTH OTPMMAHHX PE3YJIHTATIB Ta BUCHOBKIB
MATBEPIDKYETHCS iXHBOIO alpobaliero Ha MiKHAPOIHHX HAYKOBHX KOH(EPEeHIIisIX
1 myOmikamisx y npoBigHHX (axOBMX HAYKOBHX BHIAHHSX VYkpainu Ta 3a 1i
KOP/JIOHOM,

3. Ouinka 3micty aucepTanii, ii 3aBepieHoCTi, A0TPUMAHHS NPHHIAIIB
aKaJeMivHoi 1o00pouecHocTi

Aucepraniiina po6oTa € 3aBepIICHNM HAYKOBUM AOCIIKEHHAM, CTPYKTYpa
SIKOTO CKJIQJIA€ThCS 13 BCTYITY, 4 pO3/I1JIiB, BUCHOBKIB, aHOTALIIl Ta [OJATKIB.

Y BCTymi JIOBOIMTBCA —aKTyaJbHICTH 0OpaHOI TEMM JOCIIIKEHHS,
BU3HAYACTECS MeTa Ta 3amadi JOCITIIKEHHS; OOHMpaeThcsi 00’€KT 1 mIpeiMerT
JOCII/DKCHHS; BU3HAYAIOTBCS METOAM JAOCIIUKEHHs; (OPMYIIOEThCS HAYKOBA
HOBH3HA [OCII/DKCHHSI, OTIUCYEThCS MPAKTUYHE 3HAYCHHS OTPMMAHUX PE3yIbTATiB
poOOTH; HABOJMTBCA IEPEIiK Te3 JONOBifed y KOH(EPEHIIAX, a TaKowK

MiA0MBA€ETHCA MIICYMOK MO0 KiUIBKOCTI MyOiKamiil Ta CTaTHCTHYHO] iH(opmarrii

po poOoTy.
Y mepmiomy po3nini — CydvacHuif CTaH aBTOMATH3allii TEXHOJIOTIH
BUI'OTOBJICHHS JPYKOBaHMX IUIAT — PO3MJSIHYTO BHAM JAPYKOBaHUX ILIAT,

NPOBEACHO aHaJi3 Cy4YaCHUX TEXHOJIOTiH BHIOTOBJIEHHS JPYKOBAHMX ILIAT,



JACTAIBHO  PO3IJIAHYTO TEXHOJIOIi0  Qoroisitorpadii; ONUCAHO TEXHOJOTI
aJanTUBHOIO (POTO MosiMepHoro 3D-IpyKy; OMHCAHO TEXHOJOTIK BUKOPUCTAHHS
aJUTHBHUX TEXHOJIOTiHM 3D-IpyKy miJ Yac €KCIOHYBaHHs TOIOJIOTII JAPYKOBAHMX
IUTaT,  MPOAaHAi30BaHO  MOJEN  KEpyBaHHS  TEXHOJIOIIYHUM  IPOLECOM
BUI'OTOBJICHHSI (DOTOTIOTIMEPHUX MACOK

Y apyromy poszini — Pozpo6xa mporpamMHoro 3a6esnedyeHss 1 KOHTPOIIIO
po3MipiB  (DOTONONIMEPHUX MAaCOK TOIOJIONI — HABEJEHO €TalM IIiJrOTOBKHU
peanbHOro 300pa’keHHsI ISl PO3POOJICHHS IPOrPAMHOr0 3a0€3EUEHHS; NETaIBHO
pO3rystHyTO MeToJh (inbTpanii 300paKeHb; OIMMUCAHO METOAM BHUPIBHIOBAHHS
300pa)KEHHSI; PO3TIBIHYTO HOPIBHSIHH 300paskeHs 3a MeTogoM SAD.

Tperii po3ain — ABromaTH30BaHe YNPaBIIHHS TEXHOJOTTYHUM IIPOLIECOM
HarpiBaHHsg (QOTONOIIMEPHOI CMOJIH ITiJ] YaC €KCIIOHYBAHHS TOTIOJIOTIT JAPYKOBAHUX
IIAT — MICTUTh IIOCTAHOBKY 3aJaui; (I3MYHMI OIKC TEXHOJOTIYHOIO MPOLECY
HarpiBaHHsg (OTOIOIIMEPHOI CMOJIM il Yac EKCIIOHYBAaHHS MOJEII, PO3poOKy
MaTeMaTUYHOI MOJENl BIUIMBY TeMmIlepaTypu B Imakeri Matlab Simulink;
JOCIDKEHHS. BIUIMBY TeMIIepaTtypu (POTOMONIMEPHOT CMOJIM Ha TECOMETPUYHI
BIAXMJIEHHS PO3MIPIB APYKOBAHUX ILIAT.

Y uyerBepromy po3aii — ExcnepuMeHTanpHI JOCHTIIKCHHS — HaBEICHO
(GakropHuii aHami3 (QOTONOJIMEPHHX CMOJI; JOCITIDKEHO aire3iro 10 MOBEpPXHi
3arOTOBKM Ta BIAXWIEHHS T'€OMETPUYHHX pO3MIpiB; IepeBipeHo 0a30Bi
IPUIYIIEHHs MHOXKHMHHOI JIIHIMHOI perpecii; moOyaZoBaHO MOJEIh MHOXHHHOT
perpecii BIUIMBY IapaMeTpiB €KCIIOHYBaHHS Ha M€OMETPUYHI PO3MIPH TOIIOJIOTII;
IIPOBELCHO OLIHKY PI3HULI BIIXWJIEHb F€OMETPUYHHUX PO3MIpIB MPOoBigHUKIB JIIT
3a PI3HUX TOBILMH IIPOBITHHKIB; OIIHCHO BUTPATH (HOTOMOIIMEPHOI CMOJIM IIiJ{ Yac
3D-excrioHyBaHHS APYKOBAHUX ILIAT.

VY BHCHOBKAX y3araJlbHEHO OTPUMaHI PE3yJIbTaTH.

Y jmopaTrkax HABEAEHO JIICTUHTU IIPOrpaM, pe3yabTaTH BUMIPIOBAHHS
BILIMBY TEXHOJOITYHHUX NapaMETPIB €KCIIOHYBAHHS Ha BIAXHMJICHHS M€OMETPUYHUX
po3MipiB TomoJIOrii JPYKOBAaHUX IUIAT, TOPIBHSHHS BIAXWIECHb PO3MIpiB

IPOBIJHUKIB JPYKOBAaHMX IUIAT MPH pPI3HUX TOBINMHAX, a TaKOX CIIMCOK



myGnikaniit 3700yBaua Ta aKTH BIPOBAKEHHS pe3yabTaTiB JUCEPTALiHOTO
JOCIIJDKCHHS.

Odopmuenns nuceprauiitnoi po6otu Bixmosigae Haxasy MOH VYkpaiuu Bin
12.01.2017 Ne40 «ITpo 3aTBepmKents Bumor 10 0(OpPMIICHHS AUCEPTALiiY.

Y nucepranii Ta myGuikamisx aBTOpa HE BUSBIEHO (akTiB mopymeHHs
aKazemidHoi  JoOpodyecHOCTi  (aKameMiuHOro mwiariaty, ¢abpukanii Ta

anbcudikanii pesynpratis).

4. OnpustoaHeHHst pe3yabTaTiB ANCEPTALIHHOT poboTu.

Pesynbraty mucepramiiinoi po6oTH BHCBITIIEHO 3po0yBayeM y 21 HaykoBiit
npari, cepell AKUX: 9 — y HayKOBUX (aXOBHUX BUIAHHIX Ykpainu (kareropii «b»),
5 — y s3akopmonHumx Bumansax (Ilosblia, Qinmsanpisa, Iramis, Bosrapis Ta
Typeuuuna), 1 posmin monorpadii, 6 Te3 momoBineii. [Ipami mpoixzekcoBaHo y
0asax Index Copernicus, Google Scholar, Research Bible, CrossRef, Ou(CI,
ResearchGate, OpenAIRE.

S. 3ayBaskeHHs Ta {UCKYCiliHi TUTAHHS 10 AUcepTANiifHOI podoTH.

— 3 TCKCTy JAHCEepTaLil HE JyKe YiTKO 3PO3yMiNo, Y4OMY 3aIpONOHOBaHi
TEXHOJIOTII maxomIteh came misi CPPS;

— JICTUHTHM KOJiB, HABENEHUX Yy pO3ain 2 JOLIIBHO Oymo ©
CYIPOBO/DKYBATH JETaIbHUMU IIOSCHEHHAMU,

— 3 TCKCTY JIMCEPTALIIHOI pOOOTH HE IyiKe YiTKO 3pO3YMINO, SIK i B SKOMY
TIOpAAKY BUKOPHUCTOBYIOTBCSI OIMCAH] alTOPUTMU 00POOKH 300parkeHs,;

— B poOOTI HE ONNCAaHO, YOMY came BHKOPHCTAHO CEpE/IOBHIIE
MatLab/Simulink, B oMy #oro nepesaru nepes immumu;

— JOLUIBHO Oysno Olmblue yBarm NPHALIATH iHTEpdeicy po3polbiaeHoi
CHCTEMH KOHTPOJIIO TEMIICPATypH Ta OIHCY POOOTH i€l CUCTEMHU;

— B TEKCTI JAucepralii HasBHI HE3HAYHi CTHJIICTHYHI ITOMEJIKH, 30Kpema

HCY3TOJKEHICTD CIIB Y ACAKUX PEUEHHSX.



6. BucHoBoKk npo auceprauiiiny po6ory.

BBaxaro, mo aucepraniiina po6ora Hikitina [Imutpa OlnexcanmpoBruya
«Mopeni 1 MeTOAM KepyBaHHS TEXHOJOTIYHMM IIPOIECOM BHUIOTOBIIEHHS
JAPYKOBaHMX ILIAT 3@ TEXHOJIOTier0 (oTtononiMepHoro 3D-apyKy», npeacraBieHa
Ha 37100yTTS HAyKOBOTO CTyIEHs JOKTopa (¢isocodii 3a cmemianbhictio 151 —
ABTOomarHu3alis Ta KOMII'IOTEPHO-IHTErpOBaHi TEXHOJOTII € aKTyalbHOIO,
3aBEPIIEHOI0 HAyKOBOK Ipalelo, 110 BHUKOHAaHA Ha HAJEXXHOMY HayKOBO-
TEOPETUYHOMY DiBHI 3 JIOTIYHO Ta JOCTYNHO BHKJIaleHUM MaTepianoMm. OCHOBHI
MOJIOXKEHHS. pOOOTHM He BHMKIMKAIOTh 3alepedeHb. BOHA MICTUTh HayKoOBi
pe3ysbTaTH NOCHIIKEHb, $Ki JUCEPTaHT BUKOHaB ocobucTo. OdopmieHHs
nucepralii Bifnosizae BuMoram Hakazy MOH Vkpainu Ne 40 Big 12.01.2017
«Ilpo 3arBepmxenHs Bumor 0 odopmieHHs aucepramii» (3 HACTYIHUMU
3minamu) Ta «Ilopsaky mpucymKeHHs CTyneHs gokTopa dinocodii Ta ckacyBaHHs
pilIEHHs Pa30Boi CIeliani3oBaHOI BYEHOI pajiyl 3aKiajy BHILOI OCBITH, HAYKOBOI
YCTaHOBHU TMPO MPHUCYJDKEHHS CTyIeHs JoKTopa (inocodii», 3aTBEPIKEHOTO
Ilocranosoro Kabinery MinictpiB Ykpainu Ne 44 Bix 12.01.2022 (i3 3miHamy,
BHeceHnMH 3rifiHo 3 ITocranoBoro KM Ne 341 Bix 21.03.2022). 3106yBau HikiTtin
Jmutpo OnexcanapoBuy 3aclyroOBye IPUCYIKEHHS HOMY CTyINeHs IOKTOpa
dinocodii 3a crenianpHicTI0 151 — ABTOMaTH3a1lis Ta KOMII IOTEPHO-IHTErPOBaH]

TEXHOJIOTI].

Perniensenr,

NieKaH (aKyJbTeTy KOMII IOTEPHOT
1HXKeHepil Ta yIpaBIliHHS

XapKiBCbKOI0 HalliOHAJTBHOTO YHIBEPCHTETY

panioeeKTPOHIKH
KaHAUAAT TEXHIYHUX HayK JIOIIEHT, \f Oumnexciit JIAIIEHKO

Ipuna JKAPIKOBA
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