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BIAI'YK
Odiuiitnoro ononenta Muxaina Muxaitnosuua Bopona, kanauiaTta TEXHIYHIX HAYK
Di3MKO TEXHOJIOTTYHOTO 1HCTUTYTY MeTalliB Ta crutaBiB HAH Ykpainu nHa
aucepraiiitne nociuimkenns ['Hatenka Muxaitna OneroBuua Ha TEMy:
«Y TOCKOHAJICHHS MIKpOMETATYPTiMHUX METO/I1B IPU OTPUMAaHHI aBlalliifHUX JAeTalien
3 aJIOMIHI€BUX CILJIaBIB» MPEJCTABIECHE Ha 3100yTTs HAYKOBOI'O CTYIIEHS JJOKTOpa
¢1nocopii 3a cnenianbHicTIO 136 «Metanypris,

rajry3b 3HaHb 13 — MexaHiuHa 1HXeHepisl.

Ha po3risin odiuiiiHoMy onoHeHTy OyJid HaJjaHl HaCTYMHI MaTepiaiu:

-IUcepTarlis 3arajJdbHuM 00’eMoM 164 CTOPIHOK MaITMHOIHUCHOT'O TEKCTY, IO
BKJItOUae 147 CTOpiHKA OCHOBHOI'O TEKCTy BKitodarouu 20 tabmuib, 79 umocTparlii,
CIIMCOK BUKOPHUCTAHMX JKepen 31 141 HaliMeHyBaHHS, a TaKOX J0JAaTOK Ha 2
CTOpIHKAX.

AKTyaJbHiCTh TeMu aucepramii. Ha cporomHi iCHyrOTh MepeIyMOBH
CTBOPEHHS HOBHUX MOJM(IKaIlili aBlallifHUX JBUTYHIB 3 IIJBUIICHOK HAJINHICTIO Ta
MEHILIOK Macoro. [Ipu BUrOTOBIIEHI HOBUX JI€Tajel TpaaULIMHUMU METOAaMH JIUTBA
nocTtae mpoOJieMa, MOB’si3aHa 3 HEIOIIJIBHICTIO CTBOPEHHS Pa30BOi OCHACTKH, IO €
HEOOX1HOIO IS BiANpPAIIOBaHHS TEXHOJIOTIT, aje B MOAaJbIIiid poOOTi 3 BUPOOOM HE
3aCTOCOBY€EThCS. Jl0/1aTKOBI 3aj1ayl, MOB’si3aH1 31 CTBOPEHHSIM MOJIeiel, KOKUIIB Ta
npec-GopM MiBUIYIOTh 3arajbHy TPYJAOMICTKICTh, TPUBAIICTh 1 BAPTICTh MPOECKTHO-
KOHCTPYKTOPCHKHUX Ta BUPOOHMYMX poOIT. TOMy aKTyalnbHUM € MUTAHHS, TIOB’s13aHe 31
3MEHIIIEHHSM YaCTKH OCHACTKH, 1110 € HEOOX1AHOIO JIJIsl BIAMPAIFOBAHHS TEXHOJOT1H Ta

OJIep’KaHHsI OJUHUYHUX BHUPOOIB. PO3B’s3aTH naHy 3agady MOXHa 3a JOMOMOIOIO



BIIPOBADKEHHS - MIKPOMETAIypPrilHUX TEXHOJIOTI MOIIapOBOro HaIlIaBJIECHHS
METAaJIIB Ta CIUIABIB.

MexaHiuHi BIACTUBOCTI CIIABIB, OIEPKAHMX 34 JOIIOMOTOIO TAKUX METO/IB,
He IOCTYIAIOTLCS, a Y OUIBIIOCTI BUIAJKIB HaBITh MepeBHILYIOTH Ha 10%, nuTi
aHajord. Ilpu BuroTOBNEHHI JeTanell 3 aNIOMiHIEBHX CIUIABIB IMOIIAPOBE
HAIJIaBJIEHHS  JIO3BOJIIE  BUKJIOUYHUTM 3  TEXHOJIOTIYHOIO MPOLECY eTalu
BUIOTOBJIEHHS MoJesed 1 mpec-popM 1, TakuM YHHOM — peajli3yBaTul
KOHCTPYKTOPCBKHMH NPOEKT B HAMKOPOTIINI Yac.

3arajbHa  XapakTepuCTHKAa JMceprauiiiHoi poGoru. Jlucepranis
CKIa[a€TbCsl 31 BCTyNy, I'STH pO3MUIIB, 3araJbHAX BHCHOBKIB, CIIUCKY
BUKOPHUCTAHO] JIITEPATypH Ta AOIATKY.

Y nmepwomy po3aini aBTOp PO3KPUB TEXHIKO-€KOHOMIYHI Mpobnemu
€KCIIEPUMEHTAIbHOI0 BUPOOHULITBA BHJIMBKIB, L0 BUPAXKAETHCS Y BHECEHHI 3MIH
J0 KOHCTPYKIIi Ha eTarli JOCIIIHO-IIPOEKTHUX pOGiT, OMUHUIHOMY BUPOOHMIITBI
Ta HEJOUIJIBHOCTI CTBOPEHHS PA30BOT0 TEXHOJIOITYHOIO OCHALUEHHS,

Ha nincraBi aHanizy niTepaTypHHX [DKepes, Ajs BUPILUEHHS HaHOi 3ajaui,
aBTOp IIPOIIOHYE€ BHUKOPUCTOBYBaTH amuTHUBHI TexHoJioril. Cepen icHyroumx
METOZiB aJUTUBHOIO BHPOOHHUUTBA JUCEPTAHT IPONOHYE OIIBLI JETANBHO
PO3IJIAHYTH TPY METOAM MMOLIAPOBOTO HAIUIABJIEHHS APOTOM: METOJ ILIa3MOBOIO
HaIlJIaBJICHHS, €JEKTPOAYroBoro HamabileHHs, Ta CMT-metony (pisHOBHIY
eJIEKTPOMYTOBOIO HAIlJIABJIEHHs. 3 MIKPOKOHTPOJIEM HaJ Tojadero APOTY Ta
iMITyJTbCOM IyTH).

Y apyromy posaijii aBTOp ONHCye MaTepiaiu Ta oOJagHaHHS, 10 OyJIu
BUKOPHCTaHI B XOJi ITPOBEICHHS CKCIIEPUMEHTIB, a TAKOK METOJUKH T4 METOIH
aHaJl3y, s[Ki 3aCTOCOBYBAJIHMCH JUIS MIOCII/DKEHHS BJIACTHBOCTEH 1 CTPYKTYpH
OJIepXKaHUX 3pa3KiB.

Y TpeTbOMY pO3Aini aBTOpP IPOBOJWTE aHAI3 TPbOX METO/IB MOLIAPOBOrO
HaIUIaBJeHHs OPOTOM: IUIa3MoOBOro, enekrpoayrosoro ta CMT mpouecy. Ipu
L5OMY aHaJi3yIOTBCSl Taki ITOKa3HHWKH, SK MPOAYKTHBHICTH IIpOILECY, SAKIiCTh

TIOBEPXHI 3pa3ka, Horo XiMiUHMH CKJIaa, CTPYKTYpHI MapameTpd, 3HAYeHHs




MEXaHIYHUX BlacTUBOCTel. JlocmimkeHHs BinOyBaeTbCs MIISXOM BHIOTOBJIEHHS
napTii 3pa3kiB 3 1Box cmuaBiB AlSiS ta AIMgS (AK5 ta AMrS5).

3a pe3yapTaTaMH JOCTIIKEHb Y pPO3Al 3 HUCEPTaHTOM OyJI0 BCTAHOBJIEHO,
1110 JJIs IJIa3MOBOIO METOJY HaIUlaBJeHHS MPOAYBHICTH ckianae 0,8 kr/rom, s
CMT-merony — 1,2 kr/roq, a 1uist 1eKTPOAYTOBOI0 METOLY — 3 KI/TO.

binpll siKicHa TMOBepXHs 3a0e3Me4yeTbesi €JeKTPOAYTOBHM METONOM
HaruiaBjieHHs. Ha o Bka3zye MiHIMallbHUIM BUCTYI HAIUTaBJIeHUX mmapiB 10 0,5 mm.

KoxHuil 3 TOCHIDKyBaHUX METOIB J03BOJIUB OTPUMATH XIMIYHUN CKiaj i
MeXaHI4Hi BiacTuBocTi y Mexax ISO 18273 mis 060x cruiasis.

HalBuIi Noka3sHWKH MeXaHIYHUX BIACTHBOCTEW MUl critaBy AlMg5 manu
3pa3sKd, OJEp)KaHI METOJIOM MIKpOIUIa3MOBOro HariasieHus (o, = 274MIla;
Gopo = 154 Mlla; & = 30,4%), 3HaYeHHS SKHX BIANOBIZAIOTL IOKA3HUKAM
ne(GopMOBaHUX IUIUT 3i ciaBy AMrS.

s crinaBy AlSiS HaWBHIN 3HaUEHHST MeXi MILIHOCTI Ta TUIMHHOCTI MarOTh
3pas3ky, BupomeHi MerogoM CMT o, = 190 Mlla; oq, = 120; Mlla; Haiisui
3HQUEHHs BIJHOCHOTO IOJOBXKEHHSI MaIOTh 3pa3Kd BHPOIIEHI eNeKTPOLYrOBUM
HamaBieHHsIM O = 30,4 %.

BpaxoByroun [aHi IONEPEIHBOrO aHali3y TEXHOJIOTIYHUX IPOLECIB,
JUCEepTaHTOM OyJlo 0OpaHO METOI €JIEKTPOJYTrOBOTO HAIUIABJAEHHS SK HahOiIbII
ONTUMAaJIBHUH ULl MOAANBLIOTO BAOCKOHAIEHHS.

Y d4erBepromMy po3aijii aBTOp TNPOBIB JOCHIJUKEHHS CHpSIMOBAHE Ha
HiJBUILEHHS CTabiIbHOCTI eNEKTPUYHOI Jyr'W Ta ITiJABUIIEHHS BIIACTHBOCTEH
ciasiB AlSi5 ta AIMgS 3a paxyHOK minbopy cKiaay 3aXHCHOTO a3y — Cymimii
aproHy Ta reiito B cuiBBigHOWWEHH] Big 10% mo 50% 3 xpokoMm 10%.

JucepTaHTOM BCTaHOBJIEHO, 11O 3 IiJBULICHHSM BMICTY resilo y ckiani
cymimi Bix 10% no 50%, 3MeHHIyeThCs 3HAYEHHS MaKCHUMAaJIbHOI AOIYCTHMOL
noronHoi eHeprii 3 95 Jhx/mm o 80 /MM, 1110 103BOJISIE 3HU3UTH BOJIBT-aMIIEPHI
XapaKTEepUCTUKU IIPY HaIUIaBiIeHH] MeTary. JJociikeHO BIJIMB 3HaUeHb MIONOHHOT
GHeprii Ha CTPYKTYpHY CKJIaJOBy aJIOMiHi€eBMX CIUIaBiB: mist cruiaBy AlSi5

MiABUILEHHS 3HA4eHb IOroHHOoi eHeprii go 80 JDx/MM 3abesneuye Ginbiun




ApIOHO3EPHUCTY. CTPYKTYPY i3 3epHAMHU OKPYIJIOl (GOPMH Ta JO3BOJISE 3MEHIIHTH
BiACTaHb MIX T'iJKaMHU O-AEHAPUTIB I YaCTHHKAMH KPEMHIK 10 5 — 15 MkM; mis
crutaBy AIMgS 36ibleHHS NOTOHHOT eHepril [03BOJIsE OTPHUMYBATH PiBHOMIpHY
CTPYKTYpY 3pa3KiB 3 OJHOYACHMM IIi[IBUILICHHIM 3MIIHIOK Y0ro ehekTy Bix
Mariro.

Y m’saromy posapini 6yno mnpoBeneHO BHIIPOOYBaHHS YAOCKOHAIEHOTO
IpoLIeCy IIOIIAPOBOrO HAIJIABJIEHHS, Ha NPUKIIali BUTOTOBNIEHHS JeTali «Kpuiunka
pexyKTopay.

Taxox Oyno BHKOHaHO pO3PaXyHOK HaMpyXeHO-IehOPMOBAHOTO CTaHY
BUTOTOBJIEHOI JIeTalll, 3aBASKM YOMY BCTAHOBJIEHO, IO KoedimieHT 3amacy
MminHocTi cmaBy AlMgS mopiBaioe 3,4 Ta € jmoctaTHiM, 06 BHKOPHCTOBYBATH
fioro 3amicte MJII0O (4) mpu BurorosnienHi «Kpuuiku Penykropa», OCKinbKu
HAaBAHTaXXEHHs, 1110 Jli€ Ha JeTaib He mepepuiye 1200 H.

[LIngxoM MOXIHBOCTI OTPUMYBATH 3arOTOBKY MEHIIIOTO po3Mipy, (po3Mip
NPUITYCKY 3MEHIUMBCS y CEpefHbOMY 3 S5 10 3 MM) Ta 3aBISKH BiJCYTHOCTI
BIAXOAIB Ha JHTHUKOBO-)KMUBHIBHY CHCTEMY, Maca 3aroToBKH Oylla 3MeHIIeHa
BTpUYl — 3 7,5 10 2,5 K.

Y BucHOBKax BUKJIaleHI HaHOIIpII BaXNWBI HayKOBI Ta MpPaKTHYH]
pesyJIbTaTh, OAepXKaHi B IUCepTaliiHOMY JHOCIIIKEHHI.

Crynine  OOIrpyHTOBAaHOCTI HAYKOBHX TMOJIOKE€Hb, BHCHOBKIB i
pexkomenaauii, cpopmMybOBaHUX y AucepTalil, X A0CTOBIpHiCTL | HOBU3HA B
TEOPETUYHOMY Ta HAYKOBOMY AaclleKTaX MiATBEPJKYETBCS BHKOPHUCTAHHIM
METOJIB CHCTEMHOI'O aHali3y, 3aCTOCYBaHHSIM Cy4acHOro OONagHaHHsd JUIs
IIPOBEJIEHHS MIKPOCTPYKTYPHOTO —aHalli3y, pPEHTTCHOCIIEKTPAIBHOTO —aHali3y,
XOJIOMHUX T4 KOPOTKOYaCHHX JKapOMIIHMX MEXaHiYHUX BHUIPOOyBaHb,
(GpakTorpaiuHoro anamily Ta METOAIB MAaTEeMAaTHYHOTO  MOJENIOBAHHS
HaIpyXeHO-Ae(hOpPMOBAHOIO CTaHY OTPUMAHHX JeTallei.

B npakrnyHomy 3Ha4YeHHi Baj¥UIMBICTH pPOOOTH MiATBEPIKYETHCS AKTOM

BUIIPOOYBaHHS Yy BUPOOHHLITBI Ta TUM (aKTOM, 110 Pe3yJIbTaTH AOCIIIKEHb JIATIIN



B OCHOBY CTBOPEHHSI JOCJIIHO-EKCIIEPEeMEHTaIbHOI MAUIBHUII «AIMTHBHOTO
BHPOLIYBaHHs Ta MJa3MOBOro HamjiasiaeHHs» Ha 6a3i AT «Motop Ciuy.

HayxoBa HOBH3HA po0oTH NOJSrae y CHHTE31 HOBUX ITIXOMIB OB’ SI3aHMX
3  YHOCKOHAJEHHAM TEXHOJIOTI] IIpolecy IOLIAPOBOrO  eJIeKTPOAYroBOIo
HarIaBJICHHS aJIOMIHIEBHMX CILIABIB, SIKI BKJIIFOYAIOTH:

Briepiie nposeneHui NOpIBHUIBHUM aHaIli3 Ta BCTAHOBJICHI 3aKOHOMIPHOCTI
BIUIMBY TEXHOJIOTIYHUX IMapaMeTpiB MiKpOMETaNypriiHMX METO/IB IOIIApOBOTO
HAIJIaBJIEHHs] JPOTOM 3 BUKOPUCTAHHSM MiKpOIUIa3MOBOTO, €JIEKTPOYrOBOrO,
CMT metToaiB HarpiBy, Ha XiMi4HHU CKJIaJl, CTPYKTYPY 1 MeXaHiYHl BIACTUBOCTI
crnasiB AlSi5, AIMg5. HaliBuiui MexaHiuHi BnactuBocTi crutaBy AIMgS no3sosse
OTPHMYBAaTH MIKPOIUIa3MOBHH MeTon HaruiaBieHHs (o, = 275+£5 MIla; oy, =
80+5, MlIla; & = 40+5 %,). st cinaBy AlSi5 waiiBuini 3HadeHHs MilHOCTI Ta
IIMHHOCTI gocaratotecst MetonoM CMT (o, = 190+5 MIla; 6, = 120+5 MIla,
0 = 30+5 %). OnHak, KOXeH 3 TPhOX METOIB JO3BOJILE OTPUMYBATH XiMIYHUI
CKJIaZl | MEeXaHIYHI BIACTUBOCTI MaTepiany B Mexxax TY s JaHuX CruIasis.

OTpumany NOAANBIIMH PO3BUTOK 300pakKeHHsS MEXaHi3MiB  BIUIUBY
TEXHOJIOTYHMX (QaKTOpiB Ha BIACTHBOCTI allfoMiHieBux crutasiB AlSi5, AIMg5, ski
JO3BOJISAIOTH IIPU MIHIMQJIBHUX 3HaYeHHSIX NmoroHHol eHeprii (35 kr/Jx), MeTonom
€JIEKTPOJIyTOBOT0 HAILIABJIEHHS 3a0€3MeUnTH MeXaHiuHi BIIaCTUBOCTI allFOMIHIE€BHX
CIUIaBIB y MEXKaX BHUMOI' BCTAHOBJICHUX BIiIIOBIAHUMM CTaHAAPTaMH, IO Ja€
MOXJIMBICTE ()OPMYBAaTH TOHKI CTIHKH (IO 3 MM) CerMeHTIB jeTainei, 6e3 BHUTpaT
KOoeQilieHTy MILHOCTI.

Brepuie mnokasaHo BIUIMB 3axXMCHOI CyMillli Ha TEXHOJIOTIYHHH Iporec
€JIEKTPO/IyrOBOT0 HaIlIaBIeHH. BCTaHOBIEHO, 110 MiABUIIEHHS KiNBKOCTI Teliio y
CKNaJi aproHy JO03BOJII€ 3HU3UTU MiHIMallbHe 3HAUYECHHS [OTOHHOI eHeprii,
HeoOXiZiHe I PO3IUIABIEHHS METally Ta OTPUMAHHS SIKiCHOI CTPYKTYpH MeTaly,
AKe JOCAracTbes npu croiBBinHoweHHI 70/30% 3axucHOro cepefoBHINa CyMillni
aproH-TeNiH.

OrpumaHi HOBi ysBIEHHsS NIPO PO3BHTOK MIiKpOMETaNyprifHUX INpouecis

HaIJIaBJICHHS CUIYMIHIB i CKJIafoBy aJIlOMiHIEBHX cIuiaBiB. [TigBUIEHHS 3HAUYEHb




noroHHol eHeprii o 80 JIxX/MM J03BOJIS€E OTPUMYBATH OKPYIJICHY 1 HIpiOGHY
CTPYKTYPY, & TakoXx 3a0e3rneuye 3MEeHIIIeHHs BiJICTaHI MK T'UIKAMHU O—OEHIPHUTIB
KpeMHit0 10 5—15 MM, ang crutaBy AlSiS, B MOpiBHSHHI 3 JUTUMH aHaJOraMH.
Hdns crumaBy AIMgS 30inbliieHHST TIOTOHHOI eHeprii JO3BOJIIE OTPUMYBATH
PIBHOMIPHO pO3MOJUIEHY CTPYKTYPY 3 IiJBUIICHOIO KiJTBKICTIO 3MIiLHIOIOYUX (a3
MarHito, B IIOPIBHSHHI 3 aHAJIOTOM OTPUMAaHHM METOJOM Iapsiuoro IUTaMITyBaHHS
TIOMOMArHi€BUX CIUIABIB.

IloBHOTa BUKNageHHs AucepTaliiiHOT po6oTH y HayKkoBHX (haxoOBHX
BHIAHIAX

JIOCTOBIpHICTh HAyKOBUX TIOJIOXKEHb  JucepTamlil MiATBEPIKYETHCS
nyOuikalisiMU Ta BUCTYIIaMH Ha HAyKOBHX KOH(epeHIIisX.

Marepianu auceprauii MOBHO BUKIaneHi y 10 HayKoBUX Mpaisix. 4 CTaTTi
3100yBava OIyOJIIKOBaHO Y HayKOBUX (axOBHX BHIAHHIX YKpaiHW, 2 CTaTTi— Y
BUJAHHAX, MO BXOASTh [JO MDKHAPOIHUX HAyKO-METPUYHHX 0a3 JaHuX.
Anpobaliro aucepTaniitHoi poOOTH NpeACTaBIeHO Te3aMH IOIMOBiIeH y 30ipHUKax
MartepiajliB MIXHapoJHMX HayKOBO-IPaKTUYHUX KOH(EpEeHLiH, OJHa 3 SKUX
BXOJIUThH IO HAYKO-METPUUHOI 6a3u aHuX Scopus.

3ayBaskeHHs1 [0 JMcepTauii: BUKIAJACHI BHIIE IyMKH CBiA4YaTh PO
BUCOKHH HayKOBHM piBeHb poOOTHM Ta ii BIAMOBIAHICTE BUMOTaM i SKOCTI, IO
npen’ siBJISIOTECS 10 POOIT, SIKI NMOJAIOThCS Ha 3/00YTTS HAayKOBOI'O CTYTICHSI
«goktop ¢urocodiin. OnHak, ciaix BIAMITUTH JAeKiJibKa 3ayBaKeHb JO JaHOI
poboTtu:

1. B nepmomy po3auii poGOTH, aBTOp BUKOPHCTOBYE HACTYITHI TepPMiHU:
«IIOIIapOBE  HAILIABJICHHS, AOUTHBHE BHPOOHHLTBO, MiKpoMeTalypriiHe
[oLIapOBe HAIUIABJIEHHS, BHPOLIYBaHHS», MAalO4Yd HA yBazi OAMH ¥ TOW camuii
npouec. Bpaxaro pgopeuHuM oOpaTd OAWH HaWOLIbII TOYHUH TepMiH, i
BHKOPHCTOBYBAaTH HOro B AMCepTaLiiiHiil poGoTi.

2. B tperhoMy po3aisi HaBeneHO Majio OOIpyHTYBaHb, YOMY aBTOp oOpas
caMe TpW MPOLIECH IS MOPIBHAHHS. MOXIHBO BapTo OyJIO PO3IVISHYTH TaKOX

MEeTOOM 3 BUKOPHCTAHHSM JIA3EPHOI'O [XKEPLIIa HarpiBy Ta MCTAJICBUX HOpOIHKiB.




[lonibne 3ayBaxkeHHA CTOCYeThCs 1 MarepialiB  JUIsl  IPOBECHHS
nocrimkens. Crutabu AlSiS Ta AlMgS He 5 mommpeHMMH B aBiauilHik
IIPOMMCJIOBOCTI, 100 Ha IX NpHKITai BIPOBa)KyBaTH HOBUI Mpoliec.

3. YV tperboMy posgim (c. 55) 3a3Havaerscs, WO B CTPYKTYpI
HariaB/1eHoro crutaBy AIMgS HasiBHa MarHieBa eBTEKTHKA, K& PO3TALIOBYEThCS
o Medxax 3epeH. lle TBepIDKEHHS € CiIpHUM Ta BUMara€ YTOUHEHHs, BpaXOBYIOUH
Iy’K€ BUCOKY PO3YMHHICTh MArHifo B aJIIOMIiHIT Ta BiZICYTHICTH B HOCIIIKEHHSIX
JaHUX JIOKAJIBHOIO XiMIYHOTO aHali3y BKa3aHUX CTPYKTYpPHUX 00JacTeld.

4.Y 1’ATOMy pO3AiNi  HEMae YiTKOro akUeHTy, W0 jeTani Oyam
BUIOTOBJIEHI CaMeé Ha YAOCKOHAJIEGHOMY aBTOPOM IIPOLIEC EIEKTPOLYTOBOrO
HartasjaeHHs. He € 3posyminnm, 1110 3aBa)kajio BUMOTOBHUTH JaHy JETalb METOLOM
wiasMosoro un CMT HannasieHus.

S. ABTOp npoBOAMTH HOCHiUKeHHsS cruiaBy AlSi5, mporsroM Tprox
pO3ALNiB, MPOTE He 30BCIM 3po3yMiso, 3 sikoro Meror. Ockinpku koedimieHT
JaHoro cruaBy 2,6, mio Huxk4ve koediunieHTy cruaBa MJII0 — 4,0 skuii aBTOp

IPOYIONyBaB BUKOPUCTOBYBATH Y SIKOCTi 3aMiHH.

3arajJbHuii BUCHOBOK

Hucepranifiny po6oty «YHIOCKOHaJeHHS MiKpOMETaNyprifHUX MeTOHIB
Ipyd OTPUMAHHI aBiallifHUX Jxeranedl 3 amOMiHIEBMX CIJIaBiB» BUKOHAHO Ha
BHCOKOMY HayKOBO-TEXHIYHOMY DiBHi. BOHa MICTUTb Ba)KJIHBi BUpIlleH] HayKOBI
Ta IpaKTHYHI 3a/1a4i ~ yJOCKOHAJIEHHs TeXHOIOrl MikpoMeTayprifiHoro MeToy
OTPUMAHHS aBialiiHUX AeTajlel 3 KOHCTPYKLIMHHX aNIOMIHIEBHX CIUIABIB HpH
OAWHUYHOMY BUPOOHMUTBI Ta 3abe3redeHHs iX HOPMAaTHBHO-EKCILIyaTalifHHUX
BJIACTH BOCTEH Ha eTamni AOCHiTHO-KOHCTPYKTOPCHKUX POOIT.

Hucepraniiina pobora «YIOCKOHAJIEHHS MIKpOMETanyprifiHuX MeTOo/iB
Ipd OTPUMaHHI aBlalliiHUX JAeTayiell 3 alIOMiHIEBHX CIUIABIBY» € 3aBEepLICHHM
HayKOBMM JOCTILKEHHSAM, sIKe 38 00CATOM BUKOHAHUX JOCIIKEHD, IX HOBHU3HOO
Ta TNPAKTHYHOI 3HAYHUMICTIO OAEp)KaHWUX pe3yJbTaTiB BiANOBiTae BMMOraM o

po0iT, BUCYHEHHX Ha 3J00YTTS HAYKOBOTO CTYyIMEHS «JIOKTopa ¢inocodii» 3rimHo




nocrainioBu Kabinery MinictpiB Ykpainu Bix 6 Oepesns 2019 p. Nel67 (IlIpo
IIPOBE/ICHHS €KCIIEPUMEHTY 3 TIPUCYKEHHS CTyTIeHs JoKTopa (inocodii). Hanpsim
MPOBE/(EHOTO  JIOCIIJDKEHHs  BiATOBigae  macrnopry — crneuianbHocTi 136
«Merarypris».

Bce BuieckasaHe Jae MiJCTaBU BBaXKaTH, 10 AUCEpPTaLlidHy poOOTy
BUKOHOHO Ha BHCOKOMY HAyKoBOMYy piBHI, a 11 aBTop ['Hatenko Muxaiino
Oserosud 3aciIyroBye Ha IpHUCY/KEHHs HOMY HAyKOBOIO CTyIEHS JOKTOpa
dinocopii 3a crenianpHicTio 136 «Mertanyprisi», raity3b 3HaHb 13 — MexaHiuHa

1HKeHC pisl.

OdiuiiiHUl OMOHEHT,

K.T.H., CT. HAyK. CIIiBp.

OTIMC HAH Yipaiun | 4/? " M. M. Bopos

[Tigznne M.M. Boposna 3acBiguyto
Buenuii cexperap @TIMC HAH VYkpainu
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