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BIAI'VK
odinifHOro omoHeHTa Ha AucepTaliiiny po6oTy
I'Hatenka Muxaitna Oneropuya
«Y IOCKOHAaIeHHS MIKpOMeTayprifiHuX MeToiB TIPH OTPUMAaHHI aBiamiiiHmx ,ueTanef/i
3 QNIOMiHI€BUX CIUIABIBY, 10 TI0/1aHa Ha 3100y TTA HAYKOBOTO CTYIIEHS JIOKTOpa
imocooii 3a cneniansuicTio 136 - «Mertanyprisy,

Tranyss 3HaHs 13 — «MexaniyHa imxeHepis.

1.AxTyanenicTs Temu AMcepTanii

CTBOpeHHsS HOBHX Moaubikaii  apiarifHmIx ABHLYHIB Ta DEMOHTY | BXeE
BINPAaNbOBaHUX MOTpeGye PO3POOKH | BHKOPHCTAHHA pasoBOi TEXHOMOTiYHO
JIBapHOI OCHACTKH, 110 B TIOAANbIIII i po6oTi 3 BupoGoM He 3aCTOCOBYETHCH.

BuroroBnenns HoBux neraneit TPaIUIIHHUMA METONAMH, TAKHMHU 5K JTHTTS Ta
00pobKa MeTaliB THCKOM MaloTh psax HenomikiB. OCHOBHI 3 HuX TPYAOMICTKICTD i
BapTICTh BUPOGiB. Kpim Toro, JIOCUTH YaCTO peamsaum KOHCTPYKTOPCBHKOTO IIPOEKTY
NoTpedye OTPUMAHHS AeTam y HaliKopoTmi TepMminn. ORHUM i3 crioco6is BUPIIIEHHS
AaHOI 3a/1a4i € 3aCTOCYBAaHHS TEXHOJOTIIL IIOIIAPOBOI'0 HAIUIABIIEHHS, IO Ao3BOITE
' 3HAYHO CKOPOTHTH BHPOGHHMY] BUTPATH Ha eTalli CTBOPEHHS HOBHUX JeTajleil uu npu
PEMOHTI, KOJIM HEOOXIAHO 3aMiHUTH MeBHi neTai BY3JIiB, 32 PaxyHOK BHKJIOYEHHS 3
TEXHOJNIOTYHOIO  IIPOLECY  HH3KH  TeXHOIOTIHIX Onepamif, HampHKIan,
BUT'OTOBJIEHHS TIPeC OPM Ta JIUBAPHOT OCHACTKIL |

Tomy pobora, mo cupsmoBana wa BIOCKOHANIEHHS]  TeXHOJOri]
MIKpOMeTaJIyprifiHoro METONy OTpMMaHHA aBialifiHMX neTayeil 3 KOHCTPYKUifHMX
ANIOMIHIEBHX CILIABIB npn' OAUHUYHOMY BHPOOHHMUTBI Ta 3a0e3meueHHS ix
HOPMAaTUBHO-EKCITyaTaliiHUX  BIACTUBOCTEH Ha  eTami KOHCTPYKTOPCBHKO-

AOCIITHULBKHEX POOIT, € aKTyaJIbHOIO.
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Hucepramfny podOTY EBHEOHAHO Ha kKadegpn «Mammum 1 TexHOTOT1A
THE3ApHOTC EBHPOOHHITEa» HY «3amopi2bka MOOMTEXHIKa» B paMKax HAYKOBO-
gocmigHei  podotH  «PospobEa 0 Ta 0 JOCTUTEEHHA — IMIOOPTO3aMIHHHX & Ta
PECYPCO3a0IMATAVEATEHNY TEXHOMOTH BHPOOHMIITEA BHCOKOAKICHOTO IIHTEA 3
KONMBOPOEHX CIUIAEIE O 2BIaJBHTYHIE IOJEIHHOTO IpH3HaZeHHT (Byg 13.02.2019,
JepEABHAA peecTpamiinmi goMep 0119U100527), & 2K agTop OVE EHKOHABIIEM.

2.Ctyness ODIPYHTOBAHOCTI HAVKOBHX  NOJ0AEeHR BHCHOBKIE i
pexoMeHIanii

THcepTamsa CKIAJacThCA 31 BCTVIY, ITATH PO3AUNE, 2aralbHHX BHCHOBKIE,
CIHCKY EHEOPHCTAHHX TEepelI 1 JoJatky. Po0oTa BHETAgeHAa Ha 164 cropiHkax,
EEMO0Ta0gH 20 Tabmum, 79 pPHCYHEIE, COHCOK BHEOPHCTAHHX TEepen 31 141
HafiMeHYBaHHA, 3 TaKoE JBOX JOJATKIE V BHIIAL 3KTY JOCILTHO-TIPOMHCIOBOTO
OMpOOYVEAHHA OTPHMAHHX HAaVEOBO-TEXHIYHHX pE3yIBTATIE YV EBHPOOHHITEL Ta Y
HABYATBHIH Iporpani.

HMucepramiiny podOTy HAMHCAHO TPAMOTHO, 3acTOCOBAHA B po0OTI HAVKOEA
TEPMIHOIOTIA € 3aTalbHOBHIHAHOK, CTHIh BHEJIATEHHA pesyIETATIE TEOPeTHYHHX 1
IPAaKTHYHHX JOCIUTEEeHb, HOBHX HAVKOBHX NOTOXEHE, BHCHOBKIE 1 pPeKOMEeHTAINH
zabeslmedye  JOCTAaTHIH pIEEHE JOCTYIHOCTI iX CIOPHAHATTA T2 EBHEOPHCTAHHA.
Pozpo0IeH1 aETOPOM 1 EHEJIATEH! ¥V JHCePTaii HayKOEL IOM0EKEHHT 3a0e2meTyIOTECA
THM, IO JHCEPTAHTOM OVI0 ONpaUbOBaHO 3HAYHY KUTBKICTE CYYACHHX JITEPaTypHHX
TEepel pPe3VIRTATIE JOCILTEEHR A BITYHZHAHHX, Tak 1 3apyOLEHHX EBYeHHX
EKCOEpPHMEHTANEHY HacTHHY OyI0 BHEOHAHO 3 EBHEOPHCTAaHHAM  CY9acHOTO
NEPEEIPEHOTO O0NATHAHHA V NPOMHCIOBHX yMoBax. [m9 MaTeMaTHIHOi 00poOKH
OTPHMAaHHX B XOJ JOCHTEEHh JaHHX BHKOPHCTOEYEANH MeTOOH aHAM3IV 12
33CTOCYBaHHAM CY9acHOI TEXHIKH 1 mporpaMHoTro 3adesmedenns. CTaTHCTHYHY 00poOKY
EKCIePHMEHTATEHHY JaHHK EHEOHYEATH EIONOELTHO I0 CTAHIAPTHHY METOIIE.

BHCHOBKH 1 peKOMEHTJamii aBTopa € JOTHHHMH 1 BHTIKAKOTE 3 [POBEIEHHX
OOCTITHEHE CTIPYETYPH, pe3yIBTaTiE MEXaHidHHX  BHOPOOVEAaHB, KIHIOEEO-

SNIEMEHTHOTO MOIJCTROEAHHA.
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OGIPYHTOBAHICTE i JOCTOBIPHICTh OTPHMAHHX pE3yJbTATIB TOCIiMKEHHS
MiATBEp/KEeHa iX ampobauielo y BupoGHuuux ymosax AT «Mortop Ciup, mpo
IATBEP/DKEHO aKTOM BHIPOOYBaHHS Ta HAa MDKHAPOAHHMX HAYKOBO-IIPAKTHYHHX

KOH(epeHIIisX.

Y nmepuwioMy posmini jaucepTamii NpeACTaBieHHMM  aHaNi3  Cy4acHHX

METaIyprifHuX TEXHOJIOTiM OTpHMaHHS BHPOOGIB BiANOBIJAILHOrO MPU3HAYEHHA 3
amoMiHieBuX cruiaBiB. [Tokasana TeXHIKO-€KOHOMIYHA HEJOLUIbHICTS BUKOPHUCTAHHS
OiMBIIOCTI TPamUIIHHUX TEXHONOTiM JUTTS NPH OJMHUYHOMY BHPOOHMIITBI JeTael -
TIIPOMUCIIOBHX 3pa3KiB. 3a3HaueHo, IO CKOPOYEHHS 4acy BHTOTOBIEHHS OCHACTKH
NpU 3aIlycKy HOBOTO BHPOGHMITBA AETANeH 3 aIIOMiHieBUX CILIaBiB, a TaKOX
MiHIMI3allii BIUIABy HETaTMBHMX YMHHHKIB Ha SKICTh 3aTOTOBOK  IIpH
eKcnepHMeHTaJILHOMy i nocniHOMy BHPOGHMUTBI MOXHA HOCATTH BHKOPUCTAHHSM
aJIUTHUBHUX TEXHOJIOTIMH, 301<peMa. 3aCTOCYBaHHAM  TEXHOJIOTIl  MOIIAPOBOIo
. HarutaBjieHHsL. IIpuBeenuii aHani3 CUPOBHHH MOPOIIKOBOT METAIypril, €EKOHOMIYHHX
TeH/ICHII pPO3BUTKY TEXHONOrii IOMAPOBOTO HAIUIABIEHHS Y MeTaypriiHiif
IIPOMMCIIOBOCTI, HOPIBHANBHHI aHami3 MeTanypriiHuX NpoLEciB HAIIaBIeHHS 3
aTOMiHi€BAX NOPOIIKiB i ApoTiB. ChopmysboBaHi 3amadi poGoTH.

Y gpyroMmy pospini auceprauii NpeNCTaBlIeHHH ONUC BHKOPHCTOBYBAHHX B

PO6OTi MeToMiB AOCTiMmKeHb Ta 06yaAHaHHs. JIIS BUKOHAHHS OCTABICHHAX 3aBIaHb
aBTOp 3aCTOCOBYBAB BiZIOMi METOJHM JOCHi/KEHb XiMiMHOTO CKiany, CTPYKTYpH Ta
BIIACTHBOCTEH CIUTaBiB. st MiKpOIIIa3MOBOI0 HAIUIABICHHS BHKOPHCTOBYBAIH
HamiBasromar PMI 500 TL ta m'st KoopauHaTHui Bepcrar SWD 3000 (SBI,
. ABCTpisl), U1l €IeKTPOIYyTroBOro HaIlIaBJIeHHS - HamiBaBromaT MagicWave 1700 3
BuKopucTaHHsaM pobota FANUC, mns CMT (Cold metal transfer) mamnaBneHHS -
HariBaeToMar Trans Plus Synergic 2700 CMT 3 BukopucTaHHAM poboTa
MOTOMAN. [{na mateMaTuuHOI OOpOOKH OTPUMAaHUX €KCIIEPHUMEHTAIBHUX JAHUX
aBTOp BUKOPHCTOBYBAB METOIH KODEIAIMHOro aHamisy i3 3aCTOCYBaHHIM CY4YacHOI
KOMIT'TOTEpHOT TeXHIKH Ta IpOrpaMHOro 3a0e3MNeYeHHs.

B TpeThoMy posfiini aucepTanii MpeACTaBIEHi pe3ynbTaTd JOCHIIKEHb Pi3HHUX

METOJiB METalyprifHOro BHpOILYBaHHS: MiKpoIUIasMoBoro HaruiaBienus, CMT




Tpollecy 1 METOAy eJeKTpOXyroBOro HaiulaBieHHA. JIOCHi/KEeHHS MeToxiB
HaIjIaB/eHHs IPOBOJWIM Ha NPHUKIAAi ABOX CIUIABIB y BUIJIALI JAPOTYy — aliOMO-
Mmar"iesoro cruiaBy AlMgS, Ta amromo-kpeMmHieBoro ciuiaBy AlSi5, 3a TakuMu
BIACTMBOCTAMM  fK: XIMIYHMH CKJIaj, MeXaHiyHi BIaCTHBOCTi, CIPYKTypa
HalIaBJIEHUX 3pa3KiB. 3a pe3yJbTaTaMH JOCHTIHKEHb aBTOPOM 3pOOIIeHMIA BI/ICHOBOK,
30KpeMa, Mpo Te, IO cepel PO3MISHYTHX TEXHOJOrIYHHX METOHIiB caMe
€JIEKTPOAYTOBE HAIUIABJICHHA € HaWOUIBII NPHHHATHAM METOAOM HAIUIaBJICHHS
3arOTOBOK JeTalieil y BUPOOHUYHX YMOBaX.

B ueTBEepTOMY pO3ZiNi AWCEpTalil NpuUBENeHi pe3yJbTaTH AOCHIIKEHb IIOL0

., pO3poOKH PEeXMMIB 1 CKIafy CyMIlli 3aXHCHHX Ta3iB IS OTPHMAHHS SKiCHHX
BUpPOOIB 3 amoMiHieBUX criaBiB AIMg5 i AlSi5 3 BUKOpHCTAHHSAM €IeKTPOLYTrOBOro
METOIy BUPOIyBaHHs. Jlocmi/pkeHNii BIVIMB 3HAa4YeHb IIOTOHHOI eHeprii Ha MexaHi4Hi
BJIACTHBOCTI amoMiHieBux cmasiB AlSiS Ta AIMg5. ITokaszano, 10 3 i ABHICHHSM -
BMICTy Tellilo y CKJIafi CyMilli 3MEHIIYEThCA 3HAYEHHS MaKCHUMAaJIbHOL L[onyCTHMdT
IOrOHHOI €Heprii, IM0, B CBOKO 4Yepry, JOO3BOJISIE 3HH3UTH BOJILT-aMIEpHi
XapaKTepUCTHKHU IIPH HaIIaBjeHHi. JocaipkeHo BILIUB 3HaUYeHb IIOTOHHOI eHeprii Ha
CTPYKTYPHY CKJIaHOBY alIOMiHI€BHX CIUIaBiB, 30Kpema: mis cmiaBy AlSiS
IIiIBMIUEHHS 3HAYeHb TOroHHOI eHeprii g0 80 Jhx/MM 3abesnedye 6inbiu OKpYyIITy i
, OpiOHY CTPYKTYpy i MJO3BOJsl€ 3MEHIIUTH BiJCTaHb MDK TiIKaMH O-IEHIPHUTIB
KpeMHio 10 5 — 15 MkM; s crutaBy AIMgS 36imbIneH s TOTOHHOI eHepril Jo3BoIse
OTPUMYBAaTH pIBHOMIpHO pO3IOZiNIEHY CTPYKTYPY 3 NiIBHINEHON KIIBKICTIO
3MilHIOI0YKX (a3 MarHiro. ABTOPOM BCTaHOBJICHO, LIO IPH MiHIMAJIBHHUX 3HAYEHHSX -
IIOTOHHOI eHeprii BOA€ThCA 3a0e3MEeYNTH MeEXaHiYHi BJIACTHBOCTI aJ'IIOMiHiEBI/I).(
CIUIaBiB y Me)XaX BUMOT BiJNOBIIHUX CTaHIApPTIB.

YV m’atoMy posfini aucepranii IpeAcTaBlIeHi pe3yNbTard BHIPOOYBaHHS

3alPONOHOBAHOI TeXHOJOTIT BipoIyBasHs B ymoBax AT «Morop Ciu» Ha npukmazi
aBiamifinol nmeTami «kpuika pemykTopa». llpuBeeHi pesynbTatd PO3paxyHKy
. HalIpy>KeHO-71e()OpMOBAHOTO CTaHy J€Tali, L0 BHUTOTOBJIEHa 3 BHUKOPHUCTAaHHIM
METOZIB aIUTUBHOTO BHPOOHMITBA 3 JBOX BapiaHTiB MaTepialiB ApoTy —

amoMiHieBoro cmiaBy AlSi5S i cmmaBy amominito 3 Mar"iem AIMg5 y sgxocri
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IIPHUCATKOBOTO Matepiaiy. BcTaHOBIeHO, o KoedillieHT 3amacy MinHocTi CILIABY
AlMg5 pocrarhilf, mo6 BrHKOpHCTOBYBaTH fioro 3amicte MJI10, maca 3arOTOBKH
Moxe OyTH 3MeHIeHa 3 7,5 10 2,5 Kr, BATPaTH Yacy Ha BUTOTOBJICHHS HOBOI JleTaii
3MEHIIeHi y 2,5 pasu.

3arajibHi BHCHOBKM IO Jucepramii BiZoGpaXKyrOTh OJIEpXKaHi aBTOPOM

_ pe3ynbTaTH, pO3KPUBAIOTH HAYKOBI Ta MPAKTHYHI JJOCATHEHHSL.

3. HayxoBa HOBH3HA pe3yabTaTiB AOC/TIIKEHD

Haji6inbI1 Baromi HayKoBi pe3yNbTaTH, IO PO3KPHBAIOTH OCOGHCTHI BHECOK
AHCEPTaHTa Y BHUPIIIEHHS TOCTaBIEHO! 3ajadi Ta XapaKTePH3YIOTb HOBH3HY .
ROCIIJKEHHS MOJIATAIOTH Y HACTYITHOMY. '

— DBcraHoBneHi 3aKOHOMIPHOCTI BIUIMBY TphOX MeETOMIB IIOLLIAPOBOTO
HarnnapieHns, Takux sk CMT, mnasMoBe HamnabneHHs, Ta eneKTpo-,u};mBe
HAIUIABJICHHSA Ha 3HAYYIi BIACTMBOCTI MeTally MM OTPUMAHHI AeTaieil 3 aToMo-
MarHi€BUX Ta aJIOMO-KPEMHIEBHX CILIaBiB. HaliBuii MexaHiuHi BIaCTHBOCTI CILIaBy
~AlMgS nosBonse OTPUMYBaTH MiKpOINIa3MOBHII METON HAIUIABJICHHS (o, = 275%5
Mlla; ooy = 80+5, MIla; & = 40+5 %). s crnaBy AlSi5 HaliBumi 3HaueHHs
MILHOCT]i Ta INIMHHOCTI AOCATaroThcs MetogoM CMT (o, = 190+£5 MIla; o 02 =
120+5 MIla, 8 = 3045 %).

— BusHaueHHH CTymiHp BIVIMBY TEXHONOTIYHHMX (hAaKTOPIiB HA BIACTHBOCTI
anmominieBux cmmaiB AlSi5, AIMg5, mo K03BONSIOTE IpY MIHIMAJIBHUX 3HAYEHHIX
IOTOHHOI eHeprii (35 Kr/Jx) MeTONIOM eNeKTPOAYTOBOrO HAMNABICHHS 3a6e3IeurTH
MEXaHiYHI BJIACTHBOCTi aNIOMIHIEBHX CIUIABiB Y MeXax BHUMOT BCTAHOBJICHHX
BiIIOBIIHUMH CTaHTAPTaMH, B TOMY YHCHi, y C()OPMOBAHHMX TOHKHX (o 3mm)
| CTIHKaX JeTajiei.

— BusHaueHui! BB CKIaTy 3aXHCHOI CYMillli HA TEXHOJIOT{HY e(pEeKTUBHICTE
IPOLECY €NCKTPOMYrOBOTO HaIulaBJIeHHS. BeTaHOBIIEHO, 10 ITiABHAINEHHS KiTBKOCTI
reniio y ckmafli cyMmilui 103Boisie 3HU3UTH MiHIMATBHO HeOGXiqHe I PO3ILIaBICHHS .
Ta OTPUMAaHHS SKiCHOi CTPYKTypH MeTaly 3HA4eHHS IOTOHHOL €Heprii, sIKe
JocsraereCs npu criBeigmomendi 70/30% zaxucHoro CepeIOBHILA CyMillli apros-

e,




4.IIpakTHYHA WiHHICTDL Pe3yJabTaTiB JOC/IIKeHHS

Otpumati B TpoLieci NOCTiMKEHHS BUCHOBKH Ta PE3YJbTATH € OCOOHCTHM
| BHECKOM aBTOpa Yy BnpOBaﬁ)KeHH;I TEXHOJIOTill TIOMIapOBOr0 HAMJIABIEHHS Ta
aJMTHBHOTO BUPOGHHUUTBA B aBialiiiHy IpOMUCIOBICTs YKpaiHH.

HayxoBi mosnoxeHHs, BUCHOBKH Ta peKOMeHMaIlii aBTopa Oynu BHKOpHCTaHi
nignpuemctBoM AT «Motop Ciu» mpu cTBOpeHHI Ta BIIPOBA/DKEHHI B poGOTY
RiNbHALI «AJUTHBHOTO BHUPOLIYBAaHHS i IUIA3MOBOIO HAILIABICHHSD) B yIOpaBITiHHI
I'OJIOBHOT'O METaypra. |

5. IloBHora BimoGpaxennss B onyGaiKoBaHMX poboTrax HaykoBHX
110J10KeHb, BUCHOBKIB Ta pe3yJLTaTiB

OcHOBHi pesynbTaTu auceprauii aBropa npeacrasnedi B 10 HaykoBux
npansx: 4 CTartTi omyGIiKOBaHO ¥ HayKOBUMX (DaXOBHX BHIAHHSIX Ykpainy, 3 Hux 1
CTAaTTd y BUJAHHI, IO iHAEKCYETBCS Y HAyKOBO-METPHYHIN 6a3i maHuX Scopus T1a 1
CTaTTs — B IHO3€MHOMY BH/aHHI.

Amnpobatiio pe3ynsTaTiB gucepTalii IpoBeaeHO Ha 5 MDXHAPOJHHUX HayKOBO-
IPaKTUYHUX KOHPEPEHIisnX.

Bxazani myGuikanii, B HiIoMYy, BiZOOPaXXarOTh OCHOBHHMI 3MIiCT nncepfauii’,
00’eM Ta XapaKTep NPOBEIEHMX TEOPETHHHX Ta eKCIIePUMEHTATBHIX JOCITiKEHb.

6.0uinka akagemiuynoi aobpouecHocTi

Hucepranilina  poGora  6yna  Hamucana aBTOPOM  CaMOCTIiHHO,
CKCIIEPHUMEHTANIbHA YaCTHHA poOOTH Oynia NpOBeleHa 3 3aIydeHHsM TeXHI9HOT 6a3m
nignpuemctBa AT «Morop Ciux». Ha Bci JTepaTypHi [pkepena, AKAMHA KOPHCTYBABCS
aBTOD IiJ] YaC HAIMCAHHS po6OTH, 6YJIH IPOCTABICH] TOCHITAHHSL.

HasBHicTh nmnariaty He BusiBieHa.

7. 3araabni 3ayBaeHHs 10 poGOTi

1. 'Y nitepatypHoMy ormsini aBTOp HABOAWMT HpPHKIAH npobiaeM Impu
BUI'OTOBJICHH] JieTanell 3 aJloMiHi€BHX CILIaBiB TPaIMUIHHUMU CII0COGaMHU JTUTTS, 10
AKHX BIJHOCHTB, 30KPEMa, BapTiCTh OCHACTKH (KOKiJiB, CTPHIKHIB, MoJieNel, ToIIo) i

Harojouye, M0 METOJ MONIAPOBOTO HAIUIABIEHHA € MEHIN 3aTpaTHAM [Jid

BUPOOHHITBA JaHUX neTajeil. OfHAK, aBTOp MOPIBHIOE JNHBAapHi TEXHOIOII JULST




CepilHOro BUPOOHHMITBA (JIUTTA I THCKOM, KOKIJIbHE JUTTSA) 3 HOCIIIKYBaHHM

METOIOM nomapbBoro HaIUIaBJICHHA, IO MOX€. BHUKOPHUCTOBYBATHCH JIMIIE LI
OJJMHUYHOTO BUPOOHHIITBA, TdMy JaHe MOPiBHSHHS € He 30BCIM KOPEKTHUM.
2. AgTop Harojolulye Ha 3MEHIIEHHI KiJJbKOCTi TEXHOJOTIYHHX OIepawiil mpu
BUKOPHMCTaHHI METOAYy IIOIIApOBOrO HAIUIABIEHHS, OJHAK y OLIBIIOCTI BHIMAAKIB
JeTali BUIOTOBJIEHI METOJOM IIOMIApOBOrO HAIUIABIEHHS MAIOTh HOCHTh Ipyby
TIOBEPXHIO 1 TOTPeOYyIOTh JOAATKOBOI ONepallii — 00 aupatHs.
| 3. He 30BciM 3posymino, womy B Posfini 3, y sikoMy aBTOp IOpPIiBHIOBAB TpH

Meronu HamiasieHHs: CMT, enektpo-myroBuit Ta Ima3MoBuii, caM BiH 0GpaB

€JIEKTPO-IYrOBUA METOH, K OiNBII NpHAATHUM AN 3aCTOCYBAHHS Y IMPOMHMCIOBHX

yMOBax, 3Ba)KalO4YM Ha Te, 1[0 METOAM IuIa3MoBoro HamiasieHus ta CMT maroTh
BHII[i 3HAYEHHS OTPUMYBAHHX MEXaHIYHUX BIACTHBOCTEN MeTay.

4. Ilponiosuuii aBTOpa BUKOPHUCTOBYBATH cIuiaB AIMg5, 3amicTs cruiaBy MJI10
IpY BUIOTOBJIEHHI AeTali «KpHiuika» € HeIOCTaTHRO apryMEHTOBAHMMH, 3BAYKAIOUH
Ha BIJCYTHICTb B TEKCTi POOOTH ‘TOPIBHAHHA 3 KOHKPETHHMH BHMOTaMH 1O
XapaKTepUCTUK i€l Jerani (BJacTHBOCTI MaTepiaily, BiANOBIAHICT IeoMeTpii,
| IIOPCTKICTh HeOOpOGMOBaHOi MOBEpXHI Ta iH.), WO BHCYBAIOTHCA 3aMOBHHKOM.
Oxpim Toro, 6axaHo O6yno O MPUBECTH OLIHKY BIUIMBY MOXIHMBOI (hi3HKO-XiMiuHOT
HEOJHOPIMHOCTI CIIaBy BUpoOY Ha #oro eKcIuyaTaliiiHi XapaKTepUCTHKH.

5. B poGoTi He mpuBefeHO PO3paxyHKIB IIOJO €KOHOMIYHOI e(eKTHBHOCTI
3aIIPOIIOHOBAHMX BapiaHTiB TEXHOJOTIYHUX MPOLECiB (HANPHUKIIAA, BUKOPHCTOBYBaHA
IIpH NOIIAPOBOMY HAIIABJIEHHI CHPOBHMHA - IPIT € 3HAYHO JOPOXKYOIO, Hi’K CHPOBHHA
Y BUIJIAI BIXOJiB AIOMiHi€BUX CIUIaBiB, 1[0 BUKOPUCTOBYETHCS NPH TPAAMIIHHUAX
METOJIaX JIUTTH).

6. He 3posymino, siKMM 4YMHOM OLIHIOBAIM DiBeHb IIMAPHCTOCTI y IIapax
 HATUTABIEHOrO MeTajly Ta PO3HOALNT IMAaPUCTOCTI 10 06’ €My OTpHMAHOI JeTal.

7. 'Y TekcTi pobGOTH NPHUCYTHI NEBHI CTHIIICTHYHI TOMUJIKH Ta Baju OQOPMIECHHS:

Ha CTOp. 4 «...JOCHIIKEHH XIMIYHOTO CKJIa[ly BU3HAYAINCS PEHTIeH-(IIYyOPECIIEHTHIM

Ta PEHITCHOCNIEKTPAIBHUM METOAAMH...»,  «...JOCHDKeHHSI (i3UKO-MeXaHIYHUK

BJIACTHBOCTEM BCTAHOBIIOBAIH 3a JIOTIOMOI'O0 PO3PHBHHUX MAIINH...», B Ha3Bi pO3,HiJIy 1
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CJIOBOCTIOJTYYEHHS! «BIAOBIATILHUX BHPOOiBY Tpeba Gyio 6 3aMiHUTH Ha «BHpPOGIB
Bi/INTOBI JAJILHOT'O ‘npnsﬂaquHﬂ»; Ha puc. 4.11, 4.12, muct 2 Bick abcuyc mignucaHna
pociiicbKoro, TekcT B modi puc. 5.18, 5.19 odopmnennii pociiicskoro; 3yCTPIYalOThCS
' IOMUJIKU [IPH PO3CTAHOBLI 3HAKIB ITYHKTYAIlii. |

8. BucnoBok

B wminomy guceprauiiina poGora I'matemka Muxaitna Olnerosuya
«Y IOCKOHAJICHHs MiKPOMETAITypriffHiX METOAIB NIPK OTpUMaHHI aBiauiiHuX netaneii
3 NOMIHIEBHX CIUIaBiB» CTaHOBHTH COGOIO CaMOCTiiiHy 3aBeplIeHy HAaYKOBY
Po3po0OKy, Mae TeopeTHUHe i NpuKiIanHe 3Ha4eHHs. Jluceprauiiina poboTa MicTUTE
OZIepXKaHi aBTOPOM HayKoiao OOrpyHTOBaHi pesyibTaTH, W0 B CYKYIHOCT]
JI03BOJISIOTE BUPIIIMTH BaXIMBY 3ajiady yJOCKOHAIEHHsS TEXHOJOTi I0IapoBoro
HaIUIABJICHHS aBialliiHUX JeTaneil 3 allOMiHI€EBUX CILUIABIB Ipd  OAMHUYHOMY
' BUPOOHHMUTBI 3 3a0€3MeYCHHsSM HeOOXiJHOTO PiBHS MeXaHIYHHX BIACTHBOCTEI Ta
CTPYKTYPHOI CTabiIHOCTI.

BingmiueHi Henoniku poGOTH He MaroTh BUPILIAIBHOTO 3HAYEHHS ILOJI0
(bopMyIIOBaHHS HayKOBOI HOBU3HH.

Hucepranis pexkoMeHIOBaHa A0 3aXMCTy y BiJNOBIZHOCTI 10 IOCTAHOBH
Kabinery MinictpiB Vkpainu Bix 6 6epesns 2019 p. Nel67 (ITpo mpoBenenus
€KCIIEpPUMEHTY 3 npncynxcenﬁ;l CTyIeHs JoKTopa ¢inocodii).

Bukonana po6oTa MOBHOIO MipOIO BiAIOBia€ BUMOraM Hakasy MinicrepcTsa
ocBitTM i Hayku Yxpaiuu Bim 12.01.2017 Ne 40 momo aUcepTamiiHux pobit, a i1
~aBTop, I'Hatenko Muxaiino OneroBud 3acilyroBye Ha HPHCYIKEHHS HAyKOBOTO

cTyneHs fokropa dinocodii 3a cnenianpuictio 136 - «Meramyprisy.

OdiniitHuii ortoHeHT
HeKaH eneKTpOMeTanyprmnoro da JIBTeTy

Banum CeniBropcToB

Ouer Iotan



