3AKJIIOYEHUE

IKCIEPTHOM KOMHICCHH IUCCEPTAIMORHOT0 coBeta 24.1.135.01 ([ 003.038.01) Ha
6ase DenepanbHOrO rocy1apcTBEHHOTO GIOKETHOTO YUpPesk IeHHUS Hayku MHCTHTYTA
(uzrKy MpoyHOCTH U MaTepuanosenenust CHOUPCKOro oTnenerHus Poccuiickoi
aKaJleMHU HayK O TUccepTauuoHHOU pabote [[psuenko ®ununma AHaToiseBHYa
«DHU3UKO-MEXaHMIECKIEe CBOHCTBA TPEX- U YeTHIPEXKOMIOHEHTHEIX IIOBEPXHOCTHBIX
CIITABOB HA OCHOBE TUTAaHA, CAHTE3UPOBaHHBIX HA TiNi-OAJIOXKeE SIIEKTPOHHO-
ITy4YKOBBIM CIIOCOOOMY, IIPEACTABIEHHOM Ha COMCKAHME YIEHOH CTENeHH
KaHJu1aTa TEXHHYECKUX HAyK IO cnenyanbHocTH 1.3.8. — Ousuka
KOHJIEHCUPOBAHHOTO COCTOSHHS

IlpencraBnennas [lpsiuenko @.A. muccepranus IMOCBAIIEHA MCCIIEJOBAHHUIO
(pU3HMKO-MEXaHUYECKUX CBOWCTB MHOTOKOMITIOHEHTHBIX ITOBEPXHOCTHBIX CILIABOB Ha
ocHoBe Ti-Ni-Ta, Ti-Ni-Nb wu Ti-Ni-Ta-Si, CHHTe3MpOBaHHBIX 3IEKTPOHHO-
IIy4KOBBIM CTIIOCOOOM Ha IOAJIOKKE M3 CIUIaBa HAa OCHOBE HUKeTWaa TUTaHa. B
paboTe W3y4eHBI 3aKOHOMEPHOCTH (GOPMHUPOBAHUS CTPYKTYphl IIOBEPXHOCTHBIX
CIUIAaBOB, HX TOJIIMHBI M BIHMSHHUSA YCIOBUH CHHTe3a Ha MOPGOJIOTHI0O U
TONOrpau4ecKre IapamMeTphl TOBEPXHOCTH TOIOXKH, BBISBIEHBI CTPYKTYPHO-
(a3oBble COCTOSIHMS OTHENBHBIX IOJACIOEB W 3aBUCUMOCTH HM3MEHEHHs (QHU3UKO-
MEXaHUYECKHUX CBOMCTB.

AKTyanbHOCTh HCCNENOBaHUH 00yCIlIOBIEeHa HEOOXOAMMOCTBIO pPa3paGoTOK
BBICOKOIIPOU3BOJUTENHHEIX Croco6o0B, obecrneynBaronux MOJTyYeHHE
(yHKIIMOHAIBHEIX MATepHalOoB MEIMIMHCKOIO ¥ HEeMEJUIMHCKOTO Ha3HA4YeHHs C
YHHUKaJIbHBIMA HEYNIPYTMMH CBOXCTBAaMM, OCHOBaHHBIX Ha 3¢ ¢dexTax maMsatu GopMbl
¥ CBepxXdjacTU4YHOCTH. B nuccepraumu npuBeneHsl (Gu3WYecKWe TPHHIAIIBI
(bopMuUpOBaHHST MHOTOKOMITOHEHTHBIX [TOBEPXHOCTHBIX CIUIABOB C KPUCTAJUIMYECKOM
U amMop(pHON CTPYKTYpO#H C WUCHOJB30BaHUEM AQIUTHBHOIO TOHKOILIEHOYHOI'O
3JIEKTPOHHO-IIy4KOBOIO Crocoba CHHTe3a, IO3BOJSIOMIErO IOBBICUTH (H3HKO-
MEXaHWYECKHEe CBOWCTBa MHUHHATIOPHBIX u3fenudt u3 cmiaBoB TiNi. IlomydeHs
IIOBEPXHOCTHBIE CIJIaBbI HA OCHOBE THUTaHA C MHOT'OCIONHBIM CTPOEHHEM, KOTOpEIE
obnmagaroT NMOHW)XEHHON KOHIIEHTpalMeld HMKeNlss Ha ITOBEPXHOCTH M CBOMCTBaAMHU
MHOTO(QyHKIIMOHATBHBIX OapbepHBIX Clo€B. Ha OCHOBaHWHM  BBIIOHEHHBIX
UCCIIeIOBaHUM pa3paboTaHbl (U3HYECKHEe OCHOBBI aJAUTHBHOIO TOHKOILUIEHOYHOI'O
9JIEKTPOHHO-IIy4KOBOIrO crocoba CHHTe3a, 3HAYHUTENIbHO NOBBIIAIOMHNE (UIUKO-
MeXaHHYeCKHue H OMoXuMHYecKHe cBoMcTBa crutaBoB TiNi.

JuccepranimoHHOE HCCleJOBaHWE II0 CBOMM IeNIsIM, 3ajadaM, MeTonam
MCCIIEIOBaHUs, COAEPKAHUI0O M HAyYHOW HOBHM3HE COOTBETCTBYEeT I. I. 1 u 6



ITacmopra cmenmansHocTH 1.3.8. — ®usuxa KOHIEHCUPOBAHHOI'O COCTOSHUS
(TeXHHYECKUE HAYKH).

CootBercrBUE COJIepIKaHHUS JUCCEPTALMOHHOM paboThl JaHHOM
CIIeIMabHOCTH MOATBEPKAACTCS Iy ONUKAMAMY B BEYIMX HAYYHBIX XKypHAIaX [0

TeXHHYeCKoMy npobpmmo: «KypHan TexHudeckod Gusukm», «M3BeCTHS BHICIIMX
y4eOHbIX 3aBesieHmil. Dusuka», «Acta Materialian, «Vacuumy», «Surface and
Coatings Technology», «Materials Characterization», «Materials Science and
Engineering: A» u np.

Marepuansl IMCCEPTALMOHHOTO HCCIENOBAHMS H3IOXKEHH B 17 CTAThAX,
OIyOIMKOBAHHBIX B PELEH3UPYEMbIX OTEYECTBEHHBIX U MEXITYHAPOJHBIX HAYYHBIX
XKypHamax ®  CcOOpHMKaXx MaTepHaloB  KOH(EpEHIMM, BKIIOYEHHBIX B
bubnrorpaduueckyio 6asy manusix Web of Science u Scopus, U3 HEX 2 CTaTbH B
KypHanax, pekoMmeHnoBaHHBIX BAK, urto coorBerctByer m. m. II. 11 m 13
ITomoxeHus 0 MpUCYX/IEHUH YIEHBIX CTENEHEN.

Huccepraums  Jlpsuenko @D.A. mpencraBnser co6oif  3aKOHYEHHYIO U
CaMOCTOSTENbHYIO pPaboTy, COIEep)KAaIlyl0 HOBHIE pE3yIbTaThl M IIOJNOXKEHHS,
BBI/IBUTaeMBble JIJIs ITyOIMYHOM 3aIMTEl M CBHUAETENBCTBYIOIIME O JMYHOM BKJIaJe
apropa B Hayky (m. II. 10 TITonoxeHHss O NpPHCYXKIEHHH YYEHBIX CTENEHEH).
Ha ocHOBaHMM BBHINOTHEHHBIX UCCIICOBAaHKH B paboTe BIIEpBEIE:

- ONpeNeieHbl ONTHUMAJIbHBIE PEXUMBI 0OpabOTKH TPOMBIILIEHHOIO CIIIaBa
TiNi HM3KOHEPreTHYECKHM CHIBHOTOYHBIM SIEKTPOHHBIM IYYKOM B KadecTBe
IIPEABAPUTEIHLHOM ITOArOTOBKH IOBEPXHOCTH M OYMCTKHU MOBEPXHOCTHOTO CJIOS;

- YCTaHOBJIEHBI 3aKOHOMEPHOCTU U3MEHEHHs (PHU3MKO-MEXaHHIECKHX CBOMCTB
B 3aBHCHMOCTH OT CTPOEHHs], CTPYKTYPhl H HAHOIIOPHCTOCTH B CHHTE3MPOBAHHBIX HA
TiNi-nozasnoxke MHOTOKOMITOHEHTHBIX TIOBEPXHOCTHBIX CIUIAaBaX Ha OCHOBE THTAaHa,

- TMIOKa3aHO, YTO MHOIOCIOMHOE CTPOCHHE IIOBEPXHOCTHBIX CILIABOB,
COCTOSIIIIUX U3 YepeAyIolMXCs IOJICIIOEB pPAa3lIM4YHON TOJIIKMHEI, OGecrnednBaer
MOHOTOHHOE M3MeHeHHe MPOYHOCTHBIX M YIPYro-IUIACTHYECKHX XAPaKTEPUCTHUK OT
TIOBEPXHOCTH K TOJJIOKKE M  BBICOKYI0O MEXaHHYECKYID COBMECTHMOCTH
IIOBEPXHOCTHOTO ciiaBa ¢ TiNi-moaoxKkoii;

- YCTaHOBJIEHO, YTO IIPEJUIOKEHHBIN 3JIEKTPOHHO-ITyYKOBBIA CrOCO0 CHHTE3a
MOBEPXHOCTHBIX CIUIABOB SABIsieTCS 3()(PEeKTHBHHIM METOIOM CHW)KEHHS aTOMHO#M
KOHIIEHTpallMX HUKEIIA B IOBEPXHOCTHOM ciloe ciuraBa TiNi;

- TI0Ka3aHO, YTO TpeX- ¥ YETHIPEXKOMIIOHEHTHbIE MOBEPXHOCTHEIE CILUIaBBI HA
OCHOBE THUTaHa, CHHTE3UPOBAHHBIE aIIUTHUBHBIM 3JIEKTPOHHO-IIyYKOBBIM CIIOCOOOM,
obJaiaronye IOHWKEHHOM KOHIIeHTpalued Ni Ha TOBEPXHOCTH, BHICOKMMH (PH3HKO-
MEXaHUYECKUMHU CBOWCTBAMHU M MEXaHUYECKOW coBMecTUMOCTHIO K TiNi-moanoxke,



SABJIAIOTCS. HOBBIM BHJIOM IOKPBITHH, AlbTEPHATHBHBIM MOKPHITHAM, MONYYaeMBIM
XUMHUYECKUM U QPUBHUECKHUM OCAXKICHHUEM.

Auccepranys cooTBeTCTBYyeT BoeM TpeboBammsM m. 1. 9 TMomoxeHus o
NPUCYXICHAK yYCHBIX CTCIICHEH, T.e. SNBISETCS HAYYHO-KBATM(DUKAHOHHOMN
paboroi, B KOTOpOH H3YYECHBI 3aKOHOMEPHOCTH (opMUPOBaHHA
MHOTOKOMITOHEHTHBIX ~ IIOBEPXHOCTHBIX  CIUIABOB HA  OCHOBE  THUTaHa,
CHHTE3UPOBAaHHBIX 3NIEKTPOHHO-ITy4YKOBBIM crocobom Ha TiNi-nommoxkke. JlaHbI
OLUCHKH BJIMAHHA MOBEPXHOCTHBIX 0OpabOTOK Ha (PU3UKO-MEXaHMYECKUE CBOWCTBA
TIOBEPXHOCTHBIX CJIOEB M KOPPEISLMH 3TUX CBOMCTB CO CTPOEHHEM H CTPYKTYPOIi.
IlokaszaHo, 49TO MHOTOCIOHHOE CTPOEHHE IIOBEPXHOCTHBIX CIUIABOB C HH3KOR
00BEMHON moneit amopdHOH assl obecreunBaeT BBICOKYIO MEXaHUYECKYIO
COBMECTHUMOCTH € TiNi-TIOI0KKOIA.

Teopetnyeckas 3HaYMMOCTH HCCIeNOBaHUs OOGOCHOBAaHA TeM, 4YTO Ha
OCHOBaHHHU BBITIOJTHEHHBIX COUCKaTeleM UCClIeIOBaHHM IOy YEeHBI
(yHIaMeHTaNbHEIE 3HAHWS O 3aKOHOMEPHOCTSX (OPMUPOBAHHSA CTPYKTYPH M
M3MEHEHHH (M3UKO-MEXaHHMYECKHX CBOMCTB MOBEPXHOCTHEIX CILIABOB, KOTODHIE
MOTYT OBITh HCHOJB30BAaHBl [UIsi I[POTHO3HPOBAHHMS CTPYKTYphl M CBOMCTB
IIOBEPXHOCTHBIX CIUIABOB OPYroro COCTaBa Ha OCHOBE CHCTEM IPYIMX METAJLIOB,
CHHTE3UPOBAaHHBIX JaHHBIM CIIOCOOOM.

[lpumenuTensHO K  mpobieMaTHKe IHUCCEPTAlldd  Pe3YJIBTATHBHO, C
nolyyeHueM, OOMaJaloliX HOBH3HOM pe3ylNbTaToOB, HCIIONb30BaH KOMILIEKC
9KCTICPUMEHTAJIBHBIX METOJIUK, B TOM YHCII€ ONITUYECKOH MUKPOCKOIIMH, OIITHYECKOM
MHTEP(EPEHIIMOHHON!  NPO(QUIOMETPHUH,  MPOCBEYMBAIOIIEH M PaCTPOBOM
3JICKTPOHHOM  MHKPOCKOIIMM, METOABl DHEPro- W  BOJHOAMUCIIEPCHOHHOTO
MHKpOaHalli3a, METOJ HWHCTPYMEHTAIBHOTO HWHAECHTHPOBAaHHS H HCHBITAaHHS Ha
MHUKpPOTBEPAOCTE U KPYUEHHE.

Hznoxensl pesynbTaThl MCCIENOBAHWN NPUYMH CHUDKEHHS ILIEPOXOBATOCTH
MOBEPXHOCTH TMOMJIOXKHM M3 IPOMBIIUIEHHOro cruiaBa TiNi IpH 3IEKTPOHHO-
ITy4YKOBOM BO3IEUCTBUH. [Ipenioxkensl pexXuMbl 3J1€KTPOHHO-ITyYKOBEIX 006paboToK,
II03BOJIIOIIME 33 CYET XUAKO(DA3HOrO0 pPaCTBOPEHHUS YACTHUI] NPUMECHBIX M BTOPBIX
(a3 MpaKTUYECKH MOIHOCTHIO NIOJJABUTS IIpoIlecchl KpaTtepoobpazoBanus. [IpoBenena
MHOronapaMeTpuiecKas OLICHKa bHU3MKO-MEXaHHYECKUX CBOWCTB B
CHUHTE3HMPOBAHHBIX MHOI'OKOMIIOHEHTHBIX ITOBEPXHOCTHBIX CIIlIaBaXx Ha OCHOBE
THUTAHA. YCTAHOBJIEHBl 3aKOHOMEPHOCTH W3MEHEHHsI IPOYHOCTHBIX M YIpPYro-
IUIACTHYECKUX NTapaMeTpOoB 10 ITyOMHE OT IOBEPXHOCTH B 32aBUCUMOCTH OT CTPOEHUS,
CTPYKTYpbl 1 HAaHONIOPHCTOCTH. BEINONHEHa OllEHKa MEXaHMYECKOW COBMECTHMOCTHU
NOBEPXHOCTHBIX cIUIaBoB ¢ TiNi-momnoxkkoil. Ilomy4eHHBIE pe3ynbTaThl BHOCAT
CYIIECTBEHHBIH BKJIaJi B Pa3BUTHE COBPEMEHHBIX IIPECTABICHUN O (QHU3UYECKUX
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nporieccax (hOpMUpOBaHHMS CTPYKTYPhl METAUIMYECKHX MAaTePHANOB, IOy 4e€HHBIX
METOIOM aJJIMTUBHEIX TEXHOJIOTUH.

IlpakTideckas 3HaYMMOCTH pabOTHI 3aKIIOYAETCS B TOM, YTO HA OCHOBE
METO/la HMHCTPYMEHTAIBHOIO HWHIECHTUPOBAHUS, MCIIONB3YEMOr0 JUisi OLEHKH H
aHalM3a  (U3MKO-MEXaHWYECKUX CBOMCTB MATepHAOB C  MHOTOCIOMHBIMU
TPaJMEHTHBIMH CTPYKTYypaMH, MpPEAJOXKeH H IIPUMEHEH KOMILIEKCHBIH IOAXON,
NO3BOJIAIOMIMHA M3  OKCIEPUMEHTANbHBIX JHAarpaMM  «HArpyeHHe-pasrpy3Kay
NONy4aTh IIMPOKHH HAOOp NaHHBIX, XapaKTepH3YIOLIUX HPOYHOCTHEIE M YIPYIo-
IIaCTHYECKHE NapaMeTphl MPHUIIOBEPXHOCTHBIX CIIOEB MaTepHaioB. IIpelcTaBieHsl
METONUYECKUE pPEKOMEHIAalMU M TMPEATIOXKeHHS IO psay 3SKCIepUMEHTAIBHO
BEPH(HIMPOBAHHEIX METOJMK OLICHKH I[1apPaMETPOB, XapaKTEepH3YIOIHUX (H3HUKO-
MEXaHHYESCKHE CBOWCTBA HOBBIX MHOTOCIOMHBIX CTPYKTYPHO-HEOJHOPOJHBIX
MaTepHaJIOB.

3aMMCTBOBaHME MaTepHalloB JPYTMX HCCIeNOBaTeledl aBTOpP INPOM3BOIUT
TONBKO BO BBeneHuu, 0630pe muTepaTypbl W NpH OOCYXKIEHHH IOJYYEHHBIX B
JAUCCepTallMK  pe3ynbTaToB. Bce  3auMcTBOBaHUS  OGOPMIEHBI  IOJHBIMH
NUTEePaTYPHBIMH CCBUIKaMH, coriacHo TtpeboBanusM, n. II. 14 Tlomoxenus o
NPUCYKICHUU YIEHBIX CTEIICHEH.

C y4eToM BBIIIEU3IOXEHHOIO KCIEPTHAS KOMHUCCHS PEKOMEH/IYET IIPUHSTh K
3allMTe B AuccepTaiimoHHoM coBere 24.1.135.01 (/1.003.038.01) na 6aze UDIIM CO
PAH nucceprammonnyto pa6oty [psuenko @ununma AnHaTonseBnua «PH3MKO-
MEXaHHYE€CKHE CBOWCTBA TPEX- M YETHIPEXKOMIIOHEHTHBIX MOBEPXHOCTHBIX CILIABOB
Ha OCHOBE THTaHa, CHHTE3UPOBaHHBIX Ha TiNi-MOIIOXKe 3JIEKTPOHHO-ITYYKOBBIM
cmocobom» mo crenuansHocTH 1.3.8. — ®Du3MKa KOHAEHCHPOBAHHOIO COCTOSHUS
(TexHMYEeCKHe HAYKH).

[Ipencenarens KOMHCCHU: n. ¢-m. 1. llapkees FO.I1.

.

1. &-M. H [Tasus A.B.

YneHbl KOMHUCCHH: etoh

I. ¢-m. H. KoporaeB A./l.



