PELLEH3IS
KaHJMaaTa TEXHIYHUX HayK, OLEHTA, JOLEHTa KaeIpu KOMIT FOTePHUX
IHTEJIEKTYaJbHUX TEXHOJIOTIH Ta cucteM XapKiBChbKOro HaLiOHAILHOIO
yHiBepcUTeTy pajioenexTponiku Lintonina Onera Onerosuua Ha aucepramiity
pobory Hixkitina JImutpa Onexcanaposuda «Mojielli i METOIH KepyBaHHS
TEXHOJIONYHUM MTPOLECOM BUIOTOBJIEHHS JIPYKOBAHMX IIJIAT 38 TEXHOJIOTIE0
(orornoniMeproro 3D-apyky», mogany Ha 31100y TTs HAYKOBOIO CTYTIEHS
JloKTopa ¢urocodii
3a crienianbHicTIO 151 — ABTOMaTH3alis Ta KOMIT IOTEPHO-IHTErPOBaHI

TEXHOJIOTIT 3 rajly3l 3HaHb 15 ABToMaTM3allist Ta MpUIIaq00y1yBaHHS.

AxTyaasbHicTh Temu “Mojeni 1 MeTOAU KepyBaHHsS TEXHOJIOTIYHUM
MPOLECOM BUTOTOBJIEHHS APYKOBAHMX [UIAT 3a TEXHOJOTIEI (HOTOMOIIMEPHOTO
3D-npyky” mossrae B HeOOXIZAHOCTI ajanTauil [0 3MiH MONWTY Ha PUHKY Ta
BU3HAYEHUX I[IEPCIIEKTUB BUKOPUCTAHHS TEXHOJIOTIT JUII  BHUIOTOBJIEHHS
JApPYKOBAaHUX T1/1aT,

3pocraroya SKICTh IpyKy. Y CydacCHOMY CBITI CIIOCTEPIraeThCsl TEHIEHLIIs
10 30UIbIIeHHS SKOCTI ApyKY. LI poBi TeXHOIOTIT OCATAIOTH 3HAYHUX YCITiXiB
I KOHKYPYIOTb 3 aHaJOroBMMH Meromamu. OpHak, npuadaHHs OLib
TEXHOJIONYHOrO 00NaJHaHHS MoXe OyTH JOCHTh BHMTpATHUM, a 3aMiHa
(poronabopHUX aBTOMATIB MOKe Oy TH YCKJIaAHEHOIO Yepe3 (i3uuHe Ta MOpasbHe
3acTapiHHs 00aJHaHHs Ta MPUCYTHICTh HA PUHKY BEJMKOI KIJIBKOCTI BapiaHTiB
o0JlaJIHaHHS JUUTs MOJIepHi3allil BUPOOHHIITBA.

Texnonorist  ¢orogitorpadii ans BupodbHuLTBa ApykoBanux rat (1)
HaMOIbIIe BIANOBIAA€ TOCTaBIeHUM BuUMoram. Ha 6a3i  ¢oronitorpadii
po3po0/IeHO PI3HOMAHITHI CMIOCOOU repeHeceH st 300paykersst Tomosorii JIT 3

ypaxyBaHHsAM MaTeplady MiJIKIaAKK, CTYTeHs MiHIaTiopu3alii MpoBiIHUKOBOT



cTpyktypu Ta BuaiB JI1: oJHOCTOpOHHIX, IBOCTOPOHHIX, OaraTolIapOBHUX,
FHYUYKHMX Ta THYYKO-)KOPCTKHX, @ TAKOXK THYUKHUX HIIEH(DIB.

Ane, He 3Ba)KalOUM Ha OINpPalbOBaHICTH JaHOTO MiAXO1Y, BUPOOHUIITBO
IJIaT 3a TEXHOJIOTIE0 oTosiTorpadii 1 J0Cl € peCypcoMICTKHUM MPOLECOM, SKUM
BKJIIOYA€ BUTpAaTH Ha CTBOPEHHs TpadapeTiB. BukopucranHus mux Tpadaperis
YCKJIQJHIOE LIBKUJIKE TEpeHaNaroykeHHs BUPOOHUIITBA I CTBOPEHHS HOBUX
MPOAYKTIB.

3BaKalOYM Ha Cy4acHl KOHUeNUil Kibepdi3suYHUX BUPOOHUYMX CHCTEM
(CPPS), ueil Hemosiik — BIICYTHICTh I'HYYKOCTI BUPOOHHUIITBA TIPU Cy4YacHHUX
TEMIIax aBTOMAaTH3alil — € ICTOTHUM. Y 3B’SI3Ky 3 IIUM MOTpedye po3B’s3aHHS
aKTyaJlbHe HAyKOBO-NPAaKTHYHE 3aBJaHHs CIPOILEHHsS Ta 3/[CLIEBJICHHS
BUPOOHMUTBA JIPYKOBAaHWX TUIaT 3@ JOMOMOIOI  Cy4acHMX  MIAXOJIB
BUPOOHHULITRA.

Y nuceprauiiiHii  poOGOTI MPOMOHYETHCS BHUKOPUCTAHHS aJUTHBHUX
TexHoJorii (otononimepnoro 3D-apyky DLP uudposa o6podka ceitia (Digital
Light Processing — DLP) Ta pinkokpucranidnuit aucruieit (Direct UV Printing —
LCD) npu BurorosneHHi Heckianuux oxHomapoBux (OJIIT) Ta nBomapoBux
(JAAIT) apykoBaHuMx maT sIK croci0 €KOHOMIl BUTpPATHUX MaTepiaiiB Ta
CKOPOYEHHsI TPYIOBUTPAT.

QotrononiMepHUil Ipyk Ha JAaHMA dYac € JIOBOJI IepCreKTHBHUM
HaIpsAMKOM aJUTUBHOIO BUPOOHMUTBA. [laHa TeXHOJIOTIs 10 CBOTH CyTi noaidbHa
a0 (Qotoaitorpadii, ToMy MmO B HUX 000X BHUKOPUCTOBYOTBCS MIAXOAH IO
eKCIIOHYBaHHSs 300paxkeHb Mojieni abo Tonosorii. Po3poOka meTosiB ananTarii Ta
ONTHUMI3alll TEXHOJNOTIYHUX TMapamMeTpiB JUis eKCIIOHYBaHHsS  TOTIONOTT
APYKOBAaHMX TUIAT 3a JOMOMOIOI0 aJUTHBHUX TexHosorid 3D-apyky moxe
BUPIIUMTH BKa3aHi 3aBIaHHS, a TaKoXK 3a0e3MeduTH HEeOoOXIIHI MapameTpu
BUPOOY, TaKl sIK:

— 30epeKeHHs] TEOMETPUUHUX po3MipiB Tonosorii JIT;

— TOYHICTb [TO3ULIOHYBaHHS MTPOBIAHUKIB;



— 3abe3neueHHs ejgektpuuHoi Haaliuocti AT,

— 30epeKeHHs] MeXaHIYHOT CTIMKOCTI MPOBIIHUKIB;

— yHUKHeHHs nedekTis B Tonojorii Al

[Tpu JOCIJIKEeHHI MOYKJTUBOCTI BUKOPHUCTAHHS TEXHOJIOT1H
doromnonimepHoro apyky y ¢otonitorpadii qs BurorosneHHs OJIT Ta JIII
HEeOOX1THO PO3MIISIHYTH TaKl MUTAHHSL:

—ajresist portonosiMeproi cmonu (PC) mo Marepialny MmiaKIaaKu;

— BIUIMB ()aKTOPIB €KCITOHYBaHHsI JIBOBUMIPHUX 300paKeHb (MOTYKHICTb
yabrpadioneroBoro (Y®) BUNPOMIHIOBAHHS, 4ac BHUTPHUMKH, TOBIIMHA ILIApy
(oTormoniMepHoT MacKu) Ha TOIMOJOri TMPOBIAHUKIB TPH BHUTOTOBJIEHHI
JIPYKOBAHUX TTAT METOJIOM TPUBUMIPHUX MOJNTIMEPHUX (DOTOMACOK;

— 1osiBa MiATpaBiIeHHs MpoBiaHKUKoBorO 1wapy JIT;

BukopucTaHHs METOIB aIUTUBHOTO (POTOMOJIMEPHOrO MPOTOTUITYBAaHHS
B BHTOTOBJICHI MPOCTUX OJAHOCTOPOHHIX Ta JBOCTOPOHHIX JPYKOBaHUX ILIAT
JIO3BOJISIE BUPILIUTH TaKl TEXHIUHI 3aBIaHHSI:

— 3HAUYHE CKOPOUEHHS! BUTPAT MPU BUKOPUCTAHHI IaHOTO METO.Y;

— aBTOMAaTH3Allis MPoLEeCy BUPOOHHUIITBA 3a 1I€I0 TEXHOJOTIELO.

Ctynidb  OOIPDYHTOBAHOCTI HAYKOBHX TM0JIO)KeHb, BHUCHOBKIB |
peKoMeHaA il chopmyJibOBAHHX y aucepTauii. Juceprartis
XapakTepru3y€eTbCs  KJIACMYHMM  TIAXOAOM 10 BHUBYEHHs [POOJIEMaTUKU
BIZIMOBIZHO JI0 TEMH Ta 3aBlaHb, sIKi MMOcCTaBlieHI mepen 3no00yBadeM. Pobora
CKJIANIa€ThCss 3 aHOTAllll, BCTYIY, YOTUPBOX PO3iTiB, BUCHOBKIB, CIHCKY
BUKOPHUCTAHUX JKEpeJ Ta 10AaTKIB.

JIOIMIIbHO 3@3HAYUTH, [0 aBTOPOM JIOTIYHO W TOCIHIJJOBHO OIMCaHI
OCHOBHI MOJIOXKEHHs pe3yJbTaTiB IOCIDKEHHS 3 TX aHaJ130M Ta BACHOBKAMH, 1110
JI03BOJISIE PO3IVISIHYTH BCI OKpecsieHl MpodsieMu y pi3HUX acnekrax. KpuTtuuHui
aHanis, sK BITYM3HIHUX, TAK | MDKHAPOIHUX HAYKOBHX JIKEpPeJs, TTOBHOIO MIPOIO

MATBEP/UKYIOTh OOIPYHTOBAHICTL HAYKOBUX TMOJOXKEHb JUcepTallii. 3aBIsSKd



BCeOIUHOMY Ta KPUTHYHOMY aHasizy OTPUMaHUX pe3yJbTaTiB A0CIIIKEHb, a
TAKOK BUKOPHUCTAHHIO CYKYMHOCTI METOMIB i MPUHOMIB HAyKOBOIO Mi3HAHH,
Jaii 3MOry 3100yBady, 4YiTKO Ta CTHUCIO BHKJIACTH OCHOBHI IOJIOKEHHS
BUCBIT/IEHI y BUCHOBKaX. BUCHOBKM JIOTiYHI Ta BHTIKAIOTHb i3 pe3yJbTaTiB
0COOMCTO  IMPOBEIACHMX JIMCEPTAHTOM AOCIIPKEHb, JOCTOBIPHICTbL  AKHX

MiATBEPIKYETHCS HABEIEHUM B AUCEpTALil TAOMMYHUM i rpadiuHUM MaTepiaoM.

Auaniz crpykrypu i 3micty aumceprauii. CTpykTypa Juceprauii €
3arajibHONpHUMHsTO0. Marepianu aucepranil BukiaaeHi Ha 204 cTopiHkax i
CKJIAZIAIOThCS 31 BCTYITY, YOTHUPHOX PO3JiTiB, BUCHOBKIB, CITMCKY BUKOPMCTAHMX
JoKepen Ta goaarkis. Juceprariis MicTUTh 18 Tabmuip, 86 pucyHkiB. Cnucok
JITepaTypHUX MocHllaHb MICTUTL 118 mkepeit, 98 3 AKUX — JTaTUHHULEIO.

[lepmuii posain mpucBsueHo kiacudikauli APYyKOBAHUX IUIAT 3a IX
TUMAMK, XapaKTepUCTHKAMK Ta KJiacaMd TOYHOCTI, OIVIsIy Cy4acHHMX eTarlB
oromitorpadii, 30kpemMa etaris HaHECEHHs Ta €KCITOHYBaHHS MPOBIIHUKOBOTO
PUCYHKAa, yCTAHOBKaM Ta BUTpaTHUM MarepiajaM Uil  IepEeHECEeHHs
TOITOJIOTIHHOTO pUCYHKA, oTornojiMepHomMy 3D-IpyKy Ta BUKOPUCTAHHS HOTrO Y
doronitorpadii JIIT na eranax HaHeceHHS (OTOpe3UcTa Ta EKCIIOHYBaHHS
300paykKeHHsl Ha TMIJIKJIaJKy, MOJeJi YIpaBiIiHHS TEeXHOJOTYHMM MPOLECOM
CTBOpeHHs (POTOTONIMEPHUX MACOK Ta BIPOBAKEHHs aBTOMATH3alil y el
npouec.

3pobneno BucHoBkM 1mono BupodHuirsa OMIT i JI/1I1, a Takox BualIeHO
OCHOBHI HEOJIKH KJIaCUYHOTO MeTony (oromitorpadii ans surotosienns O/l
ta JJJIIT.

JIpyruii po3aij BUCBITIIOE, SIK CIPOCTUTH MPOLIEC IOCHIPKEHHs Ha eTarll
BUMIPIOBAHHSI BIAXWJIEHb (POTIOMIMEPHUX MACOK M Yac eKCIIOHYBaHHs
torostorii JIIT ta mopiBHsSHHI OTpUMAHOT TOTONOTIT 3 MOYATKOBUM 300payKEHHAM

MPOBIIHUKOBOI CTPYKTYPH.



Y TpeTboMy pO3AJIi BHUpPIILIEHO HACTYIHI TOCTaBJIeH] 3aB/laHHs Ta
3po0JieH] TaKl BACHOBKH:

— 31 30 JIbILIEHHSIM Yacy eKCITOHYBaHHS 11apy CMOCTePIraeThesi 3pOCTaHHs
Temreparypu  (OTOIMOJIMEPHOT CMOJIM, [I0 MPU3BOJWUTH 10 30UIbIIEHHS
BIAXUJIEHb po3MipiB mopeni. lle Moxke OyTH OOyMOBIEHO THM, IO 3i
30IJIbIIEHHSIM Yacy eKCITOHYBaHHS 301IbIIYETHCS Yac IPYKY MO, 10 Y CBOKO
depry Mpu3BOJAUTH 10 3017bIIEHHS Yacy BIUIMBY Y@-BUIIPOMIHIOBAHHS Ha
GoTtononiMepHy cmoily Ta i HarpiBaHHs, a TaKOX 30UIbLICHHsI 3HAYeHHs
TeMIIepaTypHOro koeQilieHTa po3IHpPEeHHs;

— Temreparypa HarpiBaHHsi ()OTOIOJIIMEPHOI CMOJIM Yy 3HAYHOK MIPOIO
3a7€)KUTh HE JIMIIe BiA 4Yacy JIpyKy, aje W Big IHTeHcHBHOcTI Y-
BUIPOMIHIOBAaHHS. [le MOXKHaA BU3HAYMTH 4epe3 BIIIMIHHICTb MIXK [104aTKOBOO
TeMIepaTyporo (HOTOMOMIMEPHOT CMOJIM Ta TEMIIEPaTyporo Micis IPyKy. 3MiHa
IHTEHCUBHOCTI BUITPOMIHIOBAHHS IIPU3BOJIMTD /10 301IBIICHHS TEMJIOBOTO BILIUBY
Ha QoronoJimep;

— OUIHIOKYM 3HAYEHHS BIJIXMJICHb TCOMETPUYHHMX PO3MIPIB TOMOJIOTI,
MO’KHA MPUUTH 710 BUCHOBKY, 1[0 Yac €KCIOHYBaHHs y Mexkax Bia 17 ¢ 10 20 ¢ e
HaJITO BEJUKHM, OCKIJIBKM BOHHM IEPEBUIIYIOTh JOMYCTHMI BIJIXUJICHHS
+0,02 mm. Lle 0coOnmuMBO BIIUYTHO 3a IHTEHCHBHOCTI BHUIIPOMIHIOBAHHS MpPU
2800 JIm Ta Bume. TakuM 4YWHOM, JUIsl HACTYIHOIO eTary AOCHLIKEHb
PEKOMEHY €ThCSl KOPUCTYBATHUCS Jialla30HOM Yacy eKCIoHyBaHHs Bia 7 ¢ 10 16 c;

—3a YMOBH 30UIbIIEHHS TeMIiepaTypu (pOTOMOIIMEPHOT CMOJIU 3POCTAKOTh
3HAYEHHs BIJIXUJIEHb F€OMETPUUYHUX PO3MIPIB MOJIEI;

— 3a temneparyp y aiamazoni Bii 10°C no 20°C, cepelHe BIIXUIJIEHHS
pO3MIpIB MeEHIe HIXK Yy TMOIMepeaHiX MoCiiaX 3a THUX JKe 3HaueHb 4Yacy
€KCIOHYBaHHSI.

[Tpu nopiBHSIHI BIAXWUJIEHb PO3MIPIB MPOBIIHUKIB MiJl Yac €KCIOHYBaHHS
Torosorii 6e3 KOHTPOJIIO TeMIepaTypH Ta 3 KOHTPOJIEM, PI3HULI Y BIAXUIEHHSX

3MeHLIWINUCS B cepeiHboMy Ha (0,03 Mm.



YerBepTHii po3aiji MpUCBIYCHUN EKCIIEPUMEHTAIBHUM JOCIIIKEHHSIM.
Ha ocHOBI BciX MpoBeAeHUX JOCITIIKEHb Ta 00pOOJIEHOT CTaTUCTHKU MOXKHA
3poOMTH BHCHOBOK, 110 BHUKOPWUCTAHHS aJUTUBHUX TeXHOJIOTIH 3D-1pyky
JI03BOJISIE:

— 3Ha4HO CHPOCTUTH 1 37emeBUTH BUrotoBieHHs JII1, BukIrouMBIIM 3
BUPOOHUYOro rpoliecy eTan Ta KUIbKICTh OONaJHaHHSI JJIsi HAHECEHHs
doTopesncty Ha 3aroTOBKY;

— e(bexTHUBHIIIE BUKOPHUCTOBYBATH BUPOOHUYI TJIOIII;

— aJlanTyBaTh BUX1IHY Torosiorito /I1, BpaxoBytouu BIJIMB TEXHOJOTTUHUX
daxTopiB (3a HASBHOCTI BIJIITOBIIHOTO MTPOrPAMHOTO 3a0e3MeUeHHs );

— JIOCSIFTH BUCOKOT TOUHOCTI BUTOTOBJICHHS APYKOBAHUX MTPOBIAHUKIB,;

[Topanbwinii  pPO3BHUTOK  3aMPOMOHOBAHOT ~ TEXHOJIOTIT  JI0O3BOJIUTH
BUIOTOBIIAATY JKOPCTKI Ta THYYKI €JIEKTPOHHI IUIaTW IOBHICTIO — 3i
CTPYMOIPCBIIHUMHU JOPIKKaMH, J1eeKTPUYHOIO OCHOBOIO,

paaioeNeKTPOHHUMH  eJIeMEeHTaMM, SKI MOXYTh 3aCTOCOBYBATHCS Y PI3HHX
[PUCTPOSIX.

Y Xo/ll MPOBEJIEHHsI €KCITIEPUMEHTIB OyJIM OTpUMaHI JaHi, U0 JI03BOJIHIIN
pPO3pOOUTH perpeciiHO-KOpesALiiHY MO/Ie/Ib BUTPAT (OTOMOTIMEPHOT CMOJIH i
gyac crBopeHHsi torostorii JIIT rta pospaxysatu koediuientu perpecii. lle nae
MOXJIMBICTb 3MEHILWTH BUTpPaTH MaTepianiB Ha BurotoBieHHs JII1 meromom
Gorononimepuux 3D-Macok Ta Jae TMO3UTUBHUM EKOHOMIYHHH e(eKT BiJl
BUKOPUCTAHHSl Ha IIJINPUEMCTBAX Yy paMkaxX KOHLEMNUiH KidbepdiznuHux
BUPOOHUYHX CUCTEM.

Buxoasuu 3 nocnipkens, Ha ApyKOBaHy iaty 3 po3Mipamu 80 Mmx72 Mm
3a TeXHOJOTYHUX MapaMeTpiB (POTOMOTIMEPHOTO €KCITOHYBaHHS, TAKUX SK: Yac
eKCIoHYBaHHs 9 ¢ Ta BucoTa wapy 0,25 MKM, €eKOHOMIisl Ha BUTpaTHI MaTepiaiu
(poronosnimepna cmomna) ckiagae 37% y mMopiBHSAHHI 3 (OTOPE3UCTUBHOIO
[J1iBKO1O. Lle 10BOAMTH MOUIIBHICTL BUKOPHUCTAHHS (oToroiMepHOro 3D-1pyKy

st BurotosienHs JI1.



[Ipu ubomy 3arpornoHoBaHUi MeTon BUroToBieHHs Toronoriit 1 nae
MOKJIMBICTh 00'€IHATH B OJIMH MPOIEC HAHECEHHS I eKCITOHYBaHHSAM TOTIOJOTI]
Ha 3aroToBKY, CKOpPOYY€ TPHUBATICTb BHUPOOHMUITBA 1 JIO3BOJSIE 3MEHIIUTH
KIJIBKICTh TEXHOJIOTIYHOTO OONagHaHHs B CTPYKTYpPl TEXHOJIOTIUHOIO IPOLECY.
Kpim Toro, 3armpormoHOBaHMN MIAXII TAKOXK JEMOHCTPYE E€KOHOMIYHI BUTOIH

BUKOPUCTAHHS aINTUBHUX TeXHONOTH 3D-apyxy nig yac Burorosienss [l

3HaYeHHs] O/lep:KAHUX pe3yJbTATiB Ui HayKd § IPakTUKU Ta
peKoMeHJalll 11010 X MPAaKTHYHOIO BUKOPUCTAHHS TOJSIra€ y HacTyITHOMY.
OTtpuMaHi B poO60OTI MaTeMaTHUHI MOJeJi Ta METOIM MPOTHO3YBAHHS BIIXWIEHb
FEOMETPHUUYHMX PO3MIPIB TOMOJIOTT, SIKI PO3MISHYTI Y TPETHOMY Ta YETBEPTOMY
po3/iii, Ta po3pobieHe mporpamMHe 3a0e3nevueHHs A1 Bi3yalbHOro KOHTPOJIO Ta
MOPIBHHS TOMOJOTIT OyJId BNPOBA/PKEHI Yy HaBYalbHUM mpouec Kadenpu
«IHdopmariiini - TexHosorii  ejexkTpoHHUX — 3acobiB»  HalloHaneHOro
YHIBEPCUTETY «3amopi3bka T[OJNITeXHIKa» TPH TMPOBEACHHI JEKUIHHUX Ta
naboparopHux  3aHATh 3 JAUCUMIUIIHK  «OCHOBH BUPOOHMLTBA» Ta
«ABTOMATU30BaHI  CHUCTEMH  YIIPABJIIHHS  TEXHOJOTIYHUMH  TpoLlecaMmmu»
(6bakanaspar) ta «lludpoa oOpoOka curHaiiB ta 300pakeHb» (Marictparypa)
7t crierianbHocT 151 ABTOMaTH3allis Ta KOMIT FOTEPHO-IHTerpOBaH! TEXHOJIOTIT
(akt Big  23.02.2024). Takox 1i MeTOAM Ta pe3ylbTaTH BIPOBAKEHI Yy
HaBUAIBHUM TIpoliec Kadeapu KOMITHOTEPHOT 1HXKeHepil Ta eJeKTPOHIKH
«KpeMeHUylbKOrO ~ HAIIOHAJILHOTO  YHIBEPCHUTETY iMmeHi  Muxaina
OcTporpascbKoro» Mpu MPOBEAEHHI JEKUINH, Y METOJMYHMX BKa31BKaX ILIOZO
BUKOHAHHSI JTaOOpaTOPHUX Ta TMPaKTHUYHUX 3aHsATh 3 KypciB «TexHosoris
eJIEKTPOHHUX TPUCTPOIBY», «ENeKTpoHHI MpUcTpoi poOOTU30BAHUN CHCTEMY,
«EnexTpoHHl mpucTpol KidepHeTHUUHHUX cucTeM» Ul creuianbHocTi 171 —
Enexrponika (akrt Bix 15.03.2024). 3anpornoHoBaHI METOAW BHUIOTOBJIECHHS
OZIHOCTOPOHHIX 1 JIBOCTOPOHHIX JIPYKOBAHUX T1J1aT Ta alTOPUTMHU PO3II3HABAHHS

FCOMETPUYHUX BiILXI/IﬂeHb TOITOJIOTIT 3a JOTIOMOTI'OKO CUCTEMHU TEXHIYHOTO 30pY



Oyl BUKOPHUCTaHI JUisi 3MEHIIEHHsI BUTPAT HAa BUTOTOBJIEHHS APYKOBaHHUX I11aT,
a came, 3MEHILUEHHs I[IHKW Ha BUTPATHI MaTepiajid Ta JoAaTKoBe 00JagHaHHSI.
OTpruMaHl  pe3ynpTaTH 11010 CYYacHUX  KOMIT'FOTEPHHUX  TEeXHOJIOriH
(MareMaTHYHUX MOJIeJIel, METO/IIB, aJITOPUTMIB Ta Mporpam), OPIEHTOBAHUX Ha
pO3B’s3aHHS 3a7a4 BIUTMBY TEXHOJIOTIUHUX MPOLIECIB BUTOTOBICHHS! IPYKOBAHUX
IJ1aT BUKOPUCTOBYIOTHCS B OCBITHBOMY TIpolleci XapKiBChKOTO HalllOHAIBLHOTO
yHIBepcuTeTy pajioenexktpoHiku Ha kadenpi KITAP B maboparopii aguTUBHUX
TexHoJioriid Tta 3D-mporoTtunyBaHHs, 30KpeMa IpU BUKJIaJaHHI  HaBYajibHOT
JUCLUIUTIHA «CHCTeMU 3 YUCIIOBUM MPOTPAMHUM KepyBaHHIM» IS 3100yBadiB
nepuioro (OakamaBpchbkoro) piBHs Buiol ocBitTH (akt Bix 07.02.2024).
Po3pobnennii mporpamunit momyns «Niki» s aBroMarH3oBaHoi 00poOKH
300pakeHb TOMOJIOTIT APYKOBaHMX Tu1at, Oyso BripoBakeHo y TOB «Haykoso-

BUpoOHHUe nianpueMctBo «JITY» (axt Bin 11.03.2024).

HayxoBa wHoBu3Ha pesyabTaTiB auceprauniiinoi pobdoru. Haykosa
HOBH3Ha pOOOTH MOJISITAE€ B HACTYTTHOMY:

1. Briepiue 3anponoHOBaHO METO/{ €KCIIOHYBaHHS OJIHO - Ta JBOCTOPOHHIX
JAPYKOBAaHMX IUIaT 3a JOMNOMOIOI0 aJUTUBHUX TexHoyoTih 3D-apyky 3
BUKOPUCTaHHSIM (DOTOMOJIMEPHUX MacoK, sika Ha BIAMIHY ICHYFOUHMX METOJIB
HaHeCceHHs! (POTOpe3UCTa, JO3BOJISIE 3MEHIIUTH BUTPATH Ha MaTepianu Ha 37% (B
MOPIBHSIHHI 3 BUKOPUCTAHHSIM [UTIBKOBOIO (POTOPE3UCTA) Ta TPYIOEMHICTD
BUPOOHHMUTBA IPYKOBAHUX TLIAT.

2. YI0CKOHAJIEHO TEXHOJIOTIYHUI Mpolec CTBOpPeHHS (POTOMONIMEpHUX
MacoK TOMNOJOrl 3 ypaXyBaHHSIM BIUIMBY TEMIIEPATYpPHUX  PEKUMIB
GorononiMepHol  cMONIM, IO JA€ MOXKIMBICTH  MiJABUIIUTH  TOYHICTh
BUIOTOBJIEHHSI TOMOJIOTT MacKu JpyKOBaHHX TuiaT B cepenaHbomy Ha 0.08 mMm
(3aJ1€KHOCTI BIJ PEKUMIB €KCITOHYBaHHS ).

3. Bnepue po3pobieHo MaTemMaTHyHy MoJiejlb BIJIMBY TapameTpiB

naszepnoi crepeositorpadii (SLA) ta unudposoi 0dbpodku ceitiom (DLP) mpu



eKCIIOHYBaHHI T[EOMETPUYHMUX pPO3MIPIB TOMOJOrT JpPyKOBaHMX, siKa Jae
MOYKJIMBICTh 3MEHIIUTH BIJIXHUJIEHHS FeOMeTPUYHUX po3MipiB Ha 15%.

4. OTprMaB MoJaibUInK PO3BUTOK METOJ1 aJIalITUBHOT OiHapizauii o0poOku
300pakeHb 3a paxyHOK BHMKOPUCTAHHsS pO3MIpYy CKaHYKOYOI MaTpHlll [pH
CKaHyBaHHI 300pakeHHS 3a TMOPOroBUM 3HadeHHsM Otsu, 110 JI03BOJIsE
3MEHILUTH [IYMU MTPU O1HApI30BaHHIA 00pOOIl.

BiacyTHicTh (HasiBHICTB) MOpYIIEHHsI aKkageMiuyHOT 1o0poyecHOCTI. Y
nuceprauii J[.O. HikiTina BiACyTHI MopylieHHs akaaeMidyHOT J0OpOUeCHOCTI.
BukopucTtaHHs 11ei, pe3ynbTaTiB | TEKCTIB IHIIMX aBTOPIB MICTATh MOCHUIAHHS Ha
BIZIMOBIHE JIXKEPEJIO.

IInTanua aas AuckyciiiHOro oOGroBopeHHsl Ta HeAOJIKH AMcepTauil
moao ii 3micty Ta ogopmieHHs. BojHouac 3 MO3UTHBHOIO OLIIHKOKO POOOTH
BBAKAIO JOUNIBHAM BWJIUIUTH OKpeMI JUCKYCIMHI TMHTaHHS, 3ayBa’KeHHs Ta
NnoOaKaAHHSI:

. ¥V poOorti 3ycTpivatoThes Jiesiki CTHIIICTUYHI, TeXHIUHI Ta rpamMaThyHI
MOMWJIKH, OB 513aH1 3 KOMIT IOTEPHUM HaOOpOM;

2. B nuceprauii 3ycTpivaroThCsl PyCH3MHU: «JI03BOJISEY, IO AOUIIBHO OYJI0
0 3MIHUTH Ha OUIBLI JTITEpaTypHUN BapiaHT — «Ia€ 3MOTY/TiICTaBUY;

3. Y apyromy po3aiii He 00rpyHTOBaHO BUOIp 01010TeK i pO3poOIeHHS
MPOrpamMHOro 3ade3neyeHHs MiAroTOBKH BXITHOTO 300 pasKeHHS

4. SkicTh nesikux 300pakeHb Ma€e He JAyKe BUCOKHM piBeHb JeTaii3alii

5. Y TpeTboMy po3aili He AyXkKe 3pO3yMislo, SKUHM KIHLIEeBUHM BUIIST Mae
MareMaThyHa MOJeID 1 sIKUM Oyjie 11 TpaKTUYHe BUKOPUCTAHHS

[ToOaxxaHHs Ta NUCKYCIHHI TUTAHHS HE € IPUHLUUTIOBUMH 1 KOAHUM YHHOM
HE 3MEHIIYIOTh MO3UTUBHOI OLIHKK POOOTH, 1T HAYKOBOI I[IHHOCTI, aKTyaJbHOCTI

Ta MPaKTUYHOI'O 3HAYCHHA.



3araabHuii BucHOBOK. Jlucepranis Hikitina [Imurpa Onexcanaposrnya
Ha TeMy: «Mojiei i MeToIM KepyBaHHs TEXHOJIOTIYHUM NPOLECOM BUTOTOBJIEHHS
JPYKOBaHUX TIJIaT 3@ TEXHOJOTier0 (oTononiMepHoro 3D-apyKy» € 3aBeplIeHUM
HAyKOBMM JIOCIIJDKEHHSIM, BHKOHaHMM caMocTiiiHo. HaykoBi monoxeHHs,
BUCHOBKM Ta PEKOMEHJallll XapaKTepH3yIOThCS HOBH3HOIO, TEOPETUYHHM |
NPAKTUYHUM 3HAYEHHSIM, a TAKOXK JTOCTaTHbO OOIPyHTOBaHi. 3MiCT AucepTalii
TIOBHICTIO PO3KpHBA€E TEMY, 3a KO BHKOHyBajiacs poOoTa, BiANOBIZAa€ MeTI M
MIOCTABJIEHUM 3aBJaHHAM. 3a 3MicTOM i 0OpPMIICHHSIM JUcepTallis BiANOBIAAE
BUMOIaM Haka3y MiHicTepcTBa ocBiTH i Haykn Ykpainu Ne 40 Bix 12 ciunsg 2017
poky «IIpo 3arBepmkeHHs BUMOr 10 odopmieHHs auceprauii», Ilopsamky
NPUCYIDKEHHST CTYIeHsT JOKTopa ¢inocodil Ta ckacyBaHHsI DILIEHHS Pa3oBOI
crieliagizoBaHol BUEHOI pajay 3aKiiady BHUILOI OCBITH, HayKOBOI YCT@HOBHU IpO
NPUCY[DKEHHST CTyIeHs JoKTopa ¢inocodii, 3aTBEPIKEHOrO IIOCTAHOBOKO
Ka6inery Minictpi Ykpainu Ne 44 Bix 12 ciuns 2022 poxy, a Hikitin JImutpo
OneKcaHIpOBHY 3aCiIyrOBy€ Ha NPUCYMKEHHS CTyleHs Jokropa ¢imocodii 3
rajysi 3HaHb 15 « ABroMaru3ailis Ta NpuiIanoOyayBaHH» Ta crielianbHocTI 151

«ABTOMAaTHU3AIlisl TA KOMII FOTEPHO-IHTETPOBaHI TEXHOJIOTII.

Penienzenr,

JOLIEHT Kadepu KOMIT IOTEpHHUX
iHTEJIEKTyalIbHUX TEXHOJIOTIH Ta CUCTEM
XapKiBCHKOT0 HAI[IOHAILHOTO YHIBEPCUTETY
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paioeNeKTPOHIK! //
KaHJIUJIAT TEXHIYHUX HayK, JOLEHT, e Oumner UIFOHIH

/f Ipuna )KAPIKOBA




