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PELIEHSIS T
JIOKTOpa TEXHIYHUX HayK, npodecopa Paduesa Mropa Onexcanaposuya,

Ha aucepraiiiiny podory Boitrenko Onexcanapa Mukosiaiosrya
Ha TeMy: «MIKpOILIa3MOBE aJIMTHBHE HAIIIABICHHS IIPOCTOPOBUX BUPOOIB 3 METAIEBHIX
MatepiasiBy, MoJaHy J0 3aXKCTy Ha 3100yTTs HayKOBOTO CTYNEHs JOKTOpa Binocodii
3a criemiangbHicTIO 132 «Matepiano3HascTBo» raitysi 3HaHb 13 «MexaHiuHa iHKeHepisy

1. AKTyaJbHICTh TeMH AHcepTALiiHOI pOOOTH.

AHaJli3 TOKa3ye, 10 OAHIEIO 3 MpoOJeM CYYacHOTO MAIIMHOOYIyBaHHs, METalyprii Ta
{HIIAX Tramy3elf HPOMHCIOBOCTI 3allMINAIOTBCS BENHKI BIAXOAM Yy BHUIUIAML CTPYXKKH, K
YTBOPIOIOTBCA IiJl 9ac BUTOTOBJIEHHS Pi3HUX JeTaneil Ta By3/IiB MallMH Ta MeXaHi3MiB. B octaHHi
JECSTUIITTA Y CBITI 1, 30KpeMa, B YKpaiHi aKTHBHO PO3BHUBAIOTECS Pi3HI TEXHOJIOTI BUTOTOBJICHHS
jeTanel i3 MiHIMATPHEMH BiIXOJaMH 1 HaBiTh Tak 3BaHi 0€3BiIXOIHI TeXHOJIOrIl. 30Kpema, 10
TAKUX TEXHOJIOTIH HAIekKaTh afUTUBHI TEXHOJIOr. 3a 3aralbHONPUHHATAM BU3HAYECHHAM aJMTHBHI
TeXHOJOTII — € TEXHOJOTril BMUpOOHMITBAa JeTanedl ckiagHoi (opMH 32 TPHUBMMIPHOIO
KOMII'FOTEPHOO MOJIEUTIO TOCITiZIOBHAM HOMIApOBUM HAHECEHHSAM Matepiay.

B cuiny BumiezasHavyeHoro aucepramiiiHa potora O.M.Bo#tenka, sika crpsMoBaHa Ha
PO3POOKY MPOINECiB aTUTUBHOTO HAILIABJICHHS [POCTOPOBMX BHPOOIB 3 METaleBMX MaTepiaiis €
aKTyaJbHOIO.

B aIUTUBHUX TEXHOJIOTIAX MOKYTh BHUKOPUCTOBYBATUCH IUMPOKUH CIEKTP BUTPATHHUX
(IIpHca/DKyBANTBHNX) METAIEBUX MaTepialiB y BHIVISII MOPONIKIB Ta JPOTIB, a 3 IHIIOrO OOKY —
MOKYTh ONTHMAIbHO TOEJHYBATHCH MOKA3HUKU IMPOTYKTHBHOCTI, TOYHOCTI (OPMOYTBOPEHHS,
3a1aHOro PiBHS (PI3UKO-MEXaHIYHUX BIACTUBOCTEH Ta 3aJIMIIKOBUX HAIPYIKCHb.

3oxpemMa, po3poOKa epeKTHBHUX aJIMTUBHUX TEXHOJIOTiH Ta MarepiajiiB Ul BUTOTOBICHHS
jeTanell IUISXOM TOCTiZIOBHOTO HaHEeCeHHs nudepeHiifioBaHMX 3HOCOCTiHKMX ImapiB Oyje
AKTYaJIBHOIO JUTS JIeTallel, 1o MpPaIorTh B yMOBaX HABAHTaXKeHb, HEPIBHOMIPHO PO3MOALICHHX 33
IIOLICIO TIOBEPXHI KOHTAKTY.

2.  OGrpyHTOBaHiCTL  HAYKOBHX  [OJOKEHb, BHCHOBKIB 1  pexoMeHjaiii,
chopmyILOBAHHX B JHCEPTALIL

ABTOPOM JIOHIILHO BHU3HAYEHO OO €KT Ta MpeIMeT MOCIIDKEHHs, HOTO METy, TOYHO
c(opMyILOBAHO 3aBIaHHs TOCIIKEHHs. B poOoTi BAKOHAHO IPYHTOBHHH JgiTepaTypHHUIl Oorisan 13
3aIIydeHHSM JI0CTAaTHBO BeMmKoro iHdopmariitnoro pecypey. Crynib 0OTPYHTOBAHOCTI HAyKOBHX
I0JTOKeHb, chOPMYIIbOBAHMX Yy AMCEepTaLiiiHiil poOOTi, BACHOBKIB Ta NPAKTHIHUX peKOMeH Al €
JIOCTATHBO BUCOKHM.

BiporifiHicTh HayKOBHX IIOJIOKEHb Ta MpPAaKTHYHHX peKoMeHalii, o BHKJIAAEHI Y
JpcepTallii, MiATBEpPIKEHO CyYaCHUMH METOJMKaMH (i3MYHOrO 1 MaTeMaTHuHe MOJEJIOBAHHI

MPOLECIB  aJUTHBHONO MIKPOIJIa3MOBOIO HAIUIABJICHHS METAJIEBHX MarepiaiiB, YHCEIBHUM
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IIPOrHO3YBAHHAM HAIPYKEHO-1e(POPMOBAHOTO CTaHy OJIEPKYBAHUX METAJIEBHX TPUBMMIPHHX
00’ €KTIB; MOJIEIIOBAHHAM Ta30BHX IIOTOKIB JUIs TOKPAIEHHS] KOHCTPYKIiH MJIa3MOTPOHIB.

Orxe, cydacHHM METOMMYHHH piBeHb POOOTH, BHUCOKA IH(POPMATUBHICTH BUKOPHUCTAHHX
METOIB JOCII/DKEHHS J03BOJSIOTH BB@KATH PE3YJbTATH JIOCII/DKECHHS, HAyKOBI IOJIOXKEHHS,
BUCHOBKH 1 PEKOMEH/IIli1 JIOCTOBIPHUMH Ta HAYKOBO OOIPYHTOBaHHMH.

3. JlocToBipHiCTH T2 HAYKOBA HOBH3HA 3100y THX pe3yJ/bTAaTIB.

JIOCTOBIpHICTH OJIEpPXKAHUX PE3yJIbTATIB MiATBEPKYETHCS IX YCHINIHUM 3aCTOCYBAHHIM B
X011 JIOCIITHO-TIPOMHUCIIOBOT TIEPEBIPKU.

Jlo HalBaroMilIKX pe3yJbTaTiB JUCEPTAIIHOTO JOCHIIKEHHS, SKi BiANOBIIAIOTH O3HAKAM
HAYKOBOT HOBH3HH, MOYXHA BiTHECTH HACTYIIHE:

1. BeranosiieHo, 0 B IPOIECi TMOIMIAPOBOTO MIKPOIJIA3MOBOIO HAIUIABJIEHHsA 00'€MHHX
BMpOOIB 13 MeTaleBUX MarepialiB THITYy «Iapajeleninen», «UWILHIAPY», «TPUKYTHA TPU3May,
«KBaJpaTHa IPHU3May, «PO3MIMPEHUH KOHYCY, «3BY)KCHUH KOHYC» 3 MaKCHMaJbHUMHU rabapuramu
70 65 MM 1 TOBHIMHOIO CTIHKH Bijx 2,5 MM B iHTepBaii cTpyMmiB 20-30 A 3aIMIIKOBI HAPYKEHHS y
KO’KHOMY HACTYIIHOMY HAIIaBJIEHOMY BAIMKY 3MEHIIYIOThCS Ha 7-20%, a MaKCUMajlbHI 3HAYCHHS!
pagianbHuX AepopMalliii (mepemimiens) He nepeBuinytors 0,22-0,28 mm.

2. 3anpoNOHOBAHO ONTHUMAJbHI Jiala30HH 3HAYCHb IIOTOHHOI eHeprii MiKpomjIasMoBOIO
aquTuBHOrO HarwraBieHHs (80-90 Jhx/Mm ta 160-200 JDx/MM, BiIIOBIAHO, IPH BUKOPHUCTAHHI B
SIKOCTI TIPHCAKYBAIbHOIO MaTepiaily MOpOLIKY 3 po3MipoM dacTHHOK 10 150 mMxwm i npoty O 0,8-
1.2 MM), B MeKaX SKHX J0CATaeThCs 3MEHIICHHS PO3MIpy 30HH cIiiaBjenHs mapis (10 0,1-0,3 mm),
po3mipy 3epen (Ha 15-30 %), po3mipy cTisku (10 2,5-3,0 MM), 30inbIIEHHS. TBEPAOCTI MIAPIB (J10
500-600 MIIa) ta gocsrHeHHs O1IBIIOT OHOPIAHOCTI MIKPOCTPYKTYPH.

3. BCTaHOBIIGHO, IO aJAUTHBHE MIiKpOILIa3MOBE HAILIABICHHS [IPUCAKYBaIbHAM JIPOTOM 13
HH3BKOBYIJIEIIEBOI cTaimi B mopiBHsaHi i3 npomecom WAAM (Wire Arc Additive Manufacturing)
3abe3neuye 3MEHINEHHs PO3Mipy 3epeH MO BHCOTi CTIHKM B 00’€Ml HAIlJIaBJICHOrO MeTtaily, B
cepeHbOMY B 2-3 pa3u, MOKpAIIEHHs PiBHOBICHOCTI CTPYKTYpH (HabmmkeHHs KoeditieHTy Gpopmu
sepHa 10 1), yHEKHEHHs Je(eKTiB y BUIVILAI TPAHCIIAPOBOI MOPUCTOCTI, HOCSITHEHHS MTOHMKCHHS
3QIMIIKOBHX HANPYKEeHb 110 BUCOTI IPOCTOPOBOTO BUPoOY B cepeanbomy Ha 50-150 MITa.

4. 3ampomOHOBAaHO HOBMIl MiAXiZ 10 PO3POOKH amapaTHO-IPOrPAMHOIO 3a0e3neHeHHs
TEXHOJIOTI] aINTUBHOTO MiKpOILIa3MOBOIO HAIUIABICHHS METAJ€BHX MaTepiaiiB, SKHH BKIIFOYAE
IOCIHAHHS CAMOHABUYAIBPHUX HEHPOHHHMX Mepex, CHCTeMH 300py i (GopMmyBaHHs 0asu JaHUX,
CHCTEMH ABTOMATHYHOTO KEPYBaHHA JUKEPENOM OKMBICHHS, 10 3a0e3leuye MOMKIHMBICTD

reHepyBaTH Kepyioui IIPOrpamMy JUlsi KOPHIYBaHHsS PEKHMIB HAIUIABJICHHA METANCBOrO BHPOOY i3



3aJaHAMKM  TEOMETPUYHMMH TlapaMeTpaMH, po3MipaMH 3epeH Ta IIPOTHO30BaHUM pIBHEM
3aTMIITKOBUX HANpyKeHb.

EnemMenTn HaykoBOI HOBH3HM MOBHOIO MIpOIO BimOOpa)keH1 y auceprarii 1 MiaTBepKeH]
IPYHTOBHHUMH BHCHOBKAMH JUCEPTAHTA.

4. 3HAaYyIiCTh OTPUMAHHX PE3y/JIbTATIB ISl HAYKH TA NPAKTHYHOI0 BUKOPHCTAHHS.

VY pesyibraTi BUKOHAHHS MOCII/DKEHb BHPIIIEHO BAXIIMBE HAYKOBO-TEXHIYHE 3aBJaHHS 3
pPO3pOOKH TEXHOJIOTIM aJIUTHBHOTO MIKPOIUIA3MOBOTO HAIUIABJIECHHSI IPOCTOPOBUX BHPOOIB 3
MeTajgeBuX marepiaiiB. J{ucepramiiiHa po6oTa MICTHTh HOBI HAYKOBO OOIPYHTOBAHI €KCIIEPUMEHT-
TaJIbHI pe3yJIbTaTH, SIKi OB S3aH1 13 OTPUMAHHSIM JeTaslel 3 BUKOpUCTaHHsAM 3D apyky.

30kpeMa, po3poOsieHo 0a30BI  TEXHOJIOTIYHI MPUAOMHU  aJUTHBHOTIO  IOPOLIKOBOIO
MIKpOIUIa3MOBOTO HAIlIaBjIeHHs jetaneit. [lnsg crabimi3arii MOroHHOI eHeprii 1 JOBXKHHHU JyI'H
3aCTOCOBAHO CHCTEMY aBTOMATH4YHOTrOo perymoBaHHs Hanpyru ayru (APHJ). Crsopeno
TEXHOJIONTYHUI KOMIUIEKC OOJIaJHaHHs, SKHH O3BOJIsIE BUKOHYBAaTH aJUTHBHE MIKPOIJIA3MOBE
HaIUIaBJICHHS 00 €KTiB HoBiNbHOT hopmu y mpoctopi X:Y:Z=500x400%400 MM i3 TPOAYKTUBHICTIO
10 0,8 xr/rox. KoMIiuieke ocHaIeHHH aBTOMATHYHOIO CHCTEMOIO MOHITOPUHTY 1 KEPYBAHHS BJIACHOT
pO3poOKH, sKi 0a3yrOThCS Ha OJIep)KaHHI 32 JIOMOMOTrOI0 CHCTEMHU JaTUYMKiB iHPOpMALLT PO IpoLec
HaIJIaBJIEHHS, OOPOOKM OJ€p)KAaHWX [aHWX 1 CIIBCTABICHHI iX 13 HakonuyeHMMu y Oasi i
pO3paXyHKOBUMH JIAHUMH 3a [IOTOMOrOK0 HEHPOHHHMX MEpek, aBTOMATHYHid reHeparii
BIi/IIOBIIHUX KEPYIOYMX KOMAH 1 X BiMpPAIOBAHHS 3aBASKH HASBHUM 3BOPOTHHM 3B’ SI3KaM.

JIOCTiTHO-TIPOMHCIIOBE ~ BUIIPOOYBaHHS ~ Ja€  MiACTaBy PEKOMEHIYBaTH PO3pO0JIEeHi
TEXHOJIOTIH aJUTUBHOIO MIKpOILIA3MOBOTO HAIUIABJICHHS IPOCTOPOBHX BHUPOOIB 3 METAICBHX
MarepiaiiB y MalmuHOOyIyBaHHI Ta METATyPrii.

TakuM 4MHOM, 3a3HA4YeH] Pe3yJIbTaTH MAIOTh CYTTEBE 3HAYCHHS UISI MEXAHIYHOI iHXKeHepil
Ta MaTepialo3HaBCTBa.

5. TloBHoTa BKJAaAy Pe3yJbTATIB JAHCEPTALIIHOIO JOCTIKEHHSI Ta HAYKOBHUX
M0JI0KeHb B ONYO/JIKOBAHUX MpAalsAX.

OCHOBHHI! 3MiCT JUCepTallii Ta HaliBaXKIMBIII BUCHOBKH BHKIaaeHi y 10 crarTax, omyoi-
KOBAaHHX y (PaXOBHX )KypHaJax, 0 BXOATh JI0 epelliKy BUIaHb, pekomenaosannx MOH Ykpainu
st my6otikanii mpans 3700yBadiB HAYKOBOTO CTYICHS, B TOMY YHMCHi 3 CTaTTi B JKypHauax, sKi
BXOJAT 10 HaykoBo MeTpuuHoi 6asu «SCOPUS». Otpumano 2 mareHTH YKpaiHM Ha BUHAXIIL.
VYuacts 3100yBaya y pb60Tax, 110 ONyOIIKOBaHi y CIIiBABTOPCTBI, 3a3HaYEHa Y JIMCEpTallii.

Anpobamusi  poGOTH: OCHOBHI HAyKOBI IOJIOKEHHS Ta Pe3yldbTaTH AOCIIJUKEHD
JI0MOBiAaIMCs Ha 8 HAYKOBO-TEXHIUHUX KOH(EPEHIISX.

Omny6ikoBaHi MaTepiaqy TOBHICTIO BiZOOpakaioTh 3MiCT jucepTamii Ta BLIMOBIIAIOTH

BUMOraM IYHKTY 9 «ITopsIKy MPHCY/UKEHHs CTYIEHs JOKTOpa Binocodil Ta cKacyBaHHS PILICHHS
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pa3oBOi CcHemiaTi30BaHOI BYEHOI paaM 3aKkjiaay BHIIOI OCBITH, HAyKOBOI YCTAHOBH IIPO
IPUCY/UKEHHS CTyIleHsl ToKTopa (imocodiin, 3arBepmkeHoro [locranooro Kabinety MiHicTpi
Vkpainu Ne 44 Bin 12 ciuns 2022 poky.

6. Ouinka 3micTy qucepramniiiHoi podoTH.

Huceprallist ckiafaeTbes 13 aHOTAIl IBOMa MOBaMH, BCTYILY, 5 PO3LTIB, 3arajbHUX
BHCHOBKIB, CITUCKY BHKOPHCTaHUX JDKEpeNl Ta JMO0AaTKiB. 3araibHuil 00car pobotu ckiagae 197
CTOPIHOK, 97 pUCYHKIB, 29 TaOIHIb, CIIMCOK BUKOPHCTAHKX /DKepes 3 135 HaiiMeHyBaHb, 2 10JaTKu
IIPO BIPOBAKEHHSI po3po0ieHoro 0baHaHHS.

ABTOpOM aMcepTallii yci HayKoBi pe3yJIbTaTH OJepP)KaHO CaMOCTIHHO.

Jlucepraniio BUKOHaHO Ha BUCOKOMY HAyKOBO-TE€XHIYHOMY PiBHI, BOHA MICTHTH JOCTATHIM
00cAr BUKOHAHHX JIOCTI/DKEHb Ta oQopmiieHa 3TiHO 3 BHMOTaMH JIO 3MicTy 1 00’emy
aucepraniinux  podor. Crpykrypa KkBamidikamiiHOl poOOTH IOTOIDKYETHCSI 3 METOI0 Ta
3aBJAHHSIMU JIOCIIKEHHS.

3MICT Ta pe3yibTaTH JucepTanii BiIMOBIMAIOTH TMACMOpTy crHemiagbHOCTi 132 —
«Matepiano3HaBCTBO», rany3b 3HaHb 13 «MexaHiuHa iHXEeHEePisy».

7. AkageMidHa 100POYECHICTb.

O3Hak MOpYIIEHHS JMCEPTAHTOM BHMOI aKaJeMi4HOI J00pOuYecHOCTI B MpPEACTaBIICHIN
po0oTI Ta myOTiKaIisX, y SIKHX BUCBITJICHI OCHOBHI il HAYKOBI pe3yJIbTaTH, HE BUSIBIIEHO.

8. ITo aucepraniiiniii podoTi MoKHA 3pOOMTH HACTYIIHI 3aYBAaKEHHS:

1. YV nucepramii He 3a3HAYEHO, y paMKax SIKUX MPOrpaM Ta TeM HayKOBO-AOCIIAHUX pOOIT
[E3 im. €.0.[Tarona BoHa BUKOHYBaJIaCs.

2. Y mepriomy IyHKTI HayKOBOI HOBH3HH CTBEP/UKYETHCS, IO B IPOIECI IOIIAPOBOIO
HAIUTIABJICHHST 3QJMIIKOBI HANPYXEHHS Yy KOXXHOMY HACTYITHOMY HAIUIaBJICHOMY BaJIUKY
3MeHIyoThes Ha 7-20 %. Crix Oyino yTOYHHUTH, ssKuii OYB OCHOBHHUEH Marepiai Ta siKi MaTepiaiu
HaIUIABIISUTMCS, IXHIM XIMIYHHH CKIIa, CTPYKTYPHI NEpPEeTBOPEHHsI (TEPMOKIHETHUHI Jiarpami).
Came BiJI IILOTO 3aJICKATUMYTH 3QJTUIIKOBI HAIPYTH B HAIUIABJIEHUX IIapax 1 He 00OB'SI3KOBO BOHH
OyIyTh 3MEHITYBATUMYThCS. THM OijblIe, 110 B PAKTHIl HAIUIABJICHHS € BUIIAJIKUA PO3TPICKYBaHHS
HaIIaBJIEHUX JeTaeil i HaBiTh 1X pyHHYBaHHS MPH BEJIUKiil TOBIIMHI HAIUIABJICHHUX IIapiB.

3. V TpeTboMy INyHKTI HAyKOBOi HOBH3HH BKaszyeThes: «lliaTBep/KeHO, 1O aIuTHBHE
MIKpOILIa3MOBE HAIlJIaBJIEHHs TPHCADKYBATBHUM JPOTOM 13 HH3BKOBYIJICIIEBOI CTajl B IIOPIBHAHI
i3 mpoecom WAAM (Wire Arc Additive Manufacturing — ayroro 3 IUIaBKUM €JIEKTPOIOM)
3a0e3reuye 3MEHIIIEHHS] PO3MIpy 3epeH 10 BHCOTI CTIHKU B 00’ €M1 HAIJIABJIEHOTO METay...». Ko

I1oCh HiI[TBGpII)KyCTI:CSI - [I€ HE HAYKOBAa HOBU3HA.



4. Y 1abn. 1.1 aBrop HaBomuTh "OCHOBHI METOIM AIUTHBHOTO BHpoOHMUTBA". | cepen mux
METOJIIB HEMae METOJIB HAIUIABJICHHS. SIKIIO aBTOp 30MpacThCs BUKOPHCTOBYBATH METalIeBi
Matpiaiu Ta BUPOOH, TO YOMY HE 3TafyFOThCs METOIM HAIUIaBJEHHS — JyTrOBi, eIeKTPOILIAKOBI,
1a3MOBi?

5. ABTOp TOCTIHHO ITyTae TEPMiHU: aAUTUBHE 3BAPIOBAHHS Ta aANTHUBHE HAILIABICHHS. 3
3a2ANbHONPUUHSIMUM 6USHAYCHHAM AOUMUEHI MEXHON02IT — ye MexHoN02ii 6UpOOHUYmMEa Oemaell
CKIGOHOI  hopmu 3G MPUSUMIDHOIO  KOMR'IOMEPHOIO  MOOEINI0  NOCAIO06HUM — NOWLAPOGUM
Hanecennsam mamepiary. To0To el npouec Moxe OYTH HAIUIAaBHEM, a HE 3BapIOBAJIbHUM. [HakIme
70 aUTHBHUX BHPOOHMITB MOXHa BigHectH BurotoBieHHs CIIIA winbHO3BapHHMX CymiB THITY
«Jlibepri» mix 4ac Jpyroi cBiTOBOI BiiiHM, BHIOTOBJEHHsS ILITBbHO3BAPHMX MOCTIB i T.1. Lle
3ayBaXCHHS CTOCYEThCs 1 BHCHOBKIB 10 po3aimy 1. V BCiX BHCHOBKax aBTOP BHKOPUCTOBYE

TepMIHH: "...3aCTOCYBAHHS 3BApIOBAIBHUX TEXHOJIOTIH; 3aCTOCYBAHHS aUTHBHUX 3BAPIOBATHHHX
TEXHOJIOTIH..." Tomo. Bys0 6 npaBmibHile BAKOPHUCTOBYBATH TEPMiH: HAIUIABHI TEXHOJIOTII.

6. HasBy posmimy 2 3ByxeHo: «EkcriepuMeHTalIbHMI CTEH] i METOIMKA OCIiKeHHS
IPOIECIB MOMAPOBOrO TJIA3MOBOIO 1 MIKpOILIA3MOBOIO HAILIABJIEHHsS HPOCTOPOBHX METAJICBHX
KOHCTpYyKIik». IlpaBuipHime, Ha Ham morsig, Oyino O HasBaté posain Tak: «OOnagHaHHS Ta
METOJMKH JIOCIIKEHb IIPOLECIB MOIMIAPOBOrO IUIA3MOBOIO 1 MIKPOIUIA3MOBOTO HAILIABICHHS
IIPOCTOPOBUX METAJIEBUX KOHCTPYKITi#».

7. Tabnuys 3.1. TexHonoriyni mapaMeTp NpoOIeCcy HAIUIABJIEHHs, BUKOPMCTAaHI Mpu
MOJIEJIIOBAaHHI Ia30/IMHAMIKH JOIPAIbOBAHOIO I1a3MOTpoHa Mapku PD-174M. Oxnak y ta6n. 3.1
HABOJLITHCS JIMINE [aHi LIOJ0 BHTPAT IIa3MOYTBOPIOIOYOTO ra3y Ta BHTPATH 3aXHCHOIO ras3y.
Hemae pammx mono crpymy, Hampyru, BUTPATH MOPOIIKY, IIBHAKOCTI HAIlJIaBJICHHS, SKi TaKOXK
XapaKTepU3yIOTh PEXKUM HaIlJIaBJICHHS.

8. V posuin 4 HaBOAATECA pPE3yJbTaTH PO3PAXyHKIB HAIPYKEHO-Ae(POPMOBAHOIO CTaHY
OZICP)KYBaHMX METAJIEBUX TPUBHMIPHUX 00'ekTiB. Ha jxayib, y po3paxyHKax HE BPaxOBYETHCS
HanpyXKeHHs Ta AedopMallil BHACIII0K CTPYKTYPHHX [IEPETBOPEHD Y HAILIABIEHOMY Ta OCHOBHOMY
meTam. Jlnsg mUX  po3paxyHKIiB HEOOXiZHO MaTh TEPMOKIHETHYHI JiarpaMH CTPYKTYPIIHX
IIEPETBOPEHD Y PI3HUX THIIAX HAIUIABICHOTO METAY.

9. llesxi myOuikariii aBTopa He HaJeXaTh 10 THX, Y SAKUX BUKJIAJEHO OCHOBHI IOJIOKEHHS
JucepTartii:

7. Analysis of features of technological schemes of processes of laser-plasma cutting and
welding / V. Khaskin, V. Korzhyk, A. Bernatsky, I. Gos, S. Kostash, O. Voitenko // Austria-
science, Ne20, 2018. — P. 34-43.

8. OcoOGeHHOCTH JTa3ePHOH CBAPKU TUTAHOBBIX CILIABOB CTBIKOBBIMU M TIPOPE3HBIMU IIIBAMU
/B.YO.Xackun, B.M.Kopxwuk, B.IILJIuxomsa, B.M.Tkauyk, C.W.Ilenemenko, A.A.baGuu,
A.H.Boiitenko // Sciences of Europe, Ne 4, 2016. — C. 13-20.



9. Peska JIMCTOBBIX YIJIEPOJMCTBHIX cTajiedl JsasepHbM u3rydenuem / B.IO.Xackun,
B.M.Kopxuk, B.E.IlleBuenko, B.W.Tkxauyk, C.M.Ilenemenko, A.A.baduu, A.H.Boirenko,
T.B.Oneitnnyenko // Scientia. Texnuuka, Nel, 2016. — C. 13-18.

10.Y crnmcky nitepatypu mig Homepamu 82, 101, 112 BkazaHo onHe # T€ caMe JKepeio:

82. I'manxwuii, I1.B. IInasmennas namaska / [1.B. I'magxuit, E.®. [lepererunxos, 1.A.
PsoOues. — Kues: Dxorexnomorus, 2007. — 292 c.

101. I'mapxuit I1. B. ITnasmennas nannaska / I1. B. I'magkuii, E. @. [lepererunkos, Y. A.
Psones. — K.: «Dxorexnonorus», 2007. — 292 c.

112. Gladky P.V., Pereplyotchikov E.F., Ryabtsev I.A. Plasma surfacing. — Kiev:
Ecotechnology, 2007. — 292 p.

BUCHOBOK

BinMideni HemoNikM Ta 3ayBaKeHHs, 3pOOJEHI 0 OKpeMHX IIOJIOKEeHb JUcepraiii, He
CTOCYIOThCSL KBaTi(hiKamiiHUX O3HAK POOOTH B LIJIOMY 1 HE 3HMXKYIOTH 11 3arajlHOr0 HayKOBOT'O
piBusi. lucepramiiina po6ora O.M. Bolitenko Ha Temy: «MIKpoIula3MOBE aIATHBHE HaIUIABJICHHS
IPOCTOPOBHX BHUPOOIB 3 METAJIEBMX MarepialiBy € CaMOCTIHHMM Ta 3aBEpIICHHM HayKOBHM
JOCIIIDKEHHSIM Ha aKkTyajlbHy TeMy. BoHa BHKOHaHA Ha JI0CTaTHbO BHCOKOMY TEOPETUYHOMY Ta
METOAMYHOMY PiBHi, Ma€ NEPCHEKTHBHM MMOJAIBIINX TOCITIDKEHb, SKi CTOCYIOTBCS I1ABHIIEHHS
SKOCTI Ta eKCILTyaTallifHuX BIACTHBOCTEH MeTally, HAIUIABJICHOTO 3a POIIOHOBAHOIO TEXHOJIOTIEIO.

Po6ora BiamoBigae BUMoram myHKTIB 6, 8 Ta 9 «llopsaky nmpucyOKeHHs CTyIEeHs JOKTOpa
(inocodii Ta ckacyBaHHsS IIIEHHS! Pa30BOi CIEIiaTi30BaHO! BUCHOI pajy 3aKjaay BHIIOI OCBITH,
HAayKOBOI YCTaHOBH IPO MPHCY/DKEHHS CTYIEHS JoKTopa dinocodiin, 3atBepmkenoro IloctanoBoro
Kab6inery MinictpiB Ykpaiau Ne 44 Bix 12 ciuns 2022 poky, a ii aBrop — Boiirenko Onekcanap
MHuKOJIaHOBAY — 3aCIIyTOBYE Ha IPHCY/DKEHHSI HOMY HAyKOBOIO CTYHEHs A0KoTopa (irocodil 3a

crierianphicTio 132 «MaTtepiano3HaBcTBO» raitysi 3HaHb 13 «MexaHiuHa 1HKEHEp1s.

Peniensenr:
3aB. Bijainy «Di3uKu-MeTaTyprifHUX MpoIeciB
HAIUIABJICHHS 3HOCOCTIMKUX 1 )KapOMIITHUX CTaJIeH)

[E3 im. €.0. Ilarona, a.1.H., npod. [rop PABLIEB

[Tigmuc Iropa PSBIIEBA 3acBiquyio,
3act. nupekropa [E3 im. €.0. I1arona,
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