OT3bIB
Ha aBTOpedepar mucceprarmu Kuproxannepa-Kopreesa Ouumnma BragumupoBua Ha TeMy
«ITomy4enre MHOrOYHKIIHOHATBHBIX HOHHO-IIA3MEHHbIX HNOKPBITHH C UCIIONIb30BAHHEM
CBC- KOMIO3UIMOHHBIX MATEPHANOBY, IIPEICTABIICHHYIO HA COMCKaHUE YICHON CTEIEeHH
JAOKTOpa TEXHHYECKUX HAYK I10 CIELMATBHOCTH
2.6.5 —«ITopomIkoBast METANTYPrUst ¥ KOMIIO3UIHOHHBIC MaTepHaIIbI»

Hanecenue 3amuTHbIX U GyHKIHOHATBHBIX HAHOKOMIIO3HIIHOHHbIX ITOKPBITUH METOAAMHU
MOHHO-IIA3MEHHOT'O HATIBLICHHS CBS3aHO CO CI0)KHOCTHIO H3IOTOBICHHUS KATOHBIX MaTepUaJioB
C BBICOKMM COZIEpKaHHeM amopdu3aTopos (Si, B). Beenenne B coctas MajibIx 106aBOK amopdu-
3aTOPOB MOXXHO peau30BaTh OOBIYHBIM JHMTHEM, OJHAKO OOJIBIIHE KOHIICHTPAlU! KPeMHHUS U
6opa N06aBUTh TEXHHYECKH CIIOKHO BCIIEACTBHE JIUKBALIH. IIpuMeHeHHnEe HECKOJBbKHX PacCIIbl-
NUTeNed ¢ OHOKOMIIOHCHTHBIMH MHIIECHIMH SKOHOMHYECKH HEONPAaBAaHHO BCIIEACTBHE YBEJIH-
YCHHUS TPOMO3JIKOCTH 00OPYI0BaHUS POCTA YHCIA HCTOYHHKOB, 4 TAKYKE ITOBBIIEHHEIX TpeboBa-
HUH 110 00ECIICYCHIIO PABHOMEPHOCTH COCTaBa. B mpeacrasiennoi paboTe yKazaHHBIE CIIOKHO-
CTH yCTPaHEHEI 3 CUET MPUMEHEHHS MHOTOKOMIIOHEHTHBIX MHIIEHEH-KATOI0B, OMyYaeMbI Me-
TOIOM CaMOpPaCIpPOCTPAHAIOIIETOC BBICOKOTEMIIEPATYPHOIO CHHTE3a. [10100HbIE MUIICHH yc-
TICIIHO MPUMCHCHBI NIPH HAHECEHHH XKapO- ¥ KOPPO3HOHHO-CTOUKHX, H3HOCOCTOMKHX, a TAK)Ke
OUTHYECKH IPO3pavHBIX HAHOKOMITIO3UIMOHHBIX MOKPHITHI HA OTBETCTBEHHBIE W3/ETHSI MAIIH-
HOCTPOCHHS, KOTOPbIC IIOABEPrarOTCs BO3NCHCTBUIO TPEHHS, H3HOCY, SPO3UH, BEICOKHX TEMIIC-
PaTyp ¥ arpecCHUBHBIX Cpell. Bee 510 HampasieHo Ha MOBBIIIEHHE CPOKA CITy>OBI M 3KCILTyara-
[HOHHBIX CBOMCTB KOHCTPYKIIHOHHBIX M ()yHKIHOHATbHEIX MaTepHalIOB, U 3TO ONpPEENIeT aK-
myanvHocme paboOTEHI.

Hayunaa nosusna paGoTsl 3aKiIrodaeTcss B TOM, YTO YCTaQHOBJIEHBI 3aKOHOMEPHOCTH
BJIMAHUSA JICTHPYIOIHUX d1eMeHTOB (S1, Cr, Al, Ni) Ha ($a30BElif cocTas, CTPYKTypy, XHUMHYECKHE,
MEXaHUYECKUE U TPHOOJIOTUIECKHE CBONCTBA HAHOKOMITO3UTHEIX IIOKPBITHiT Ha ocHoBe TiBN
TiCN, nosy4yeHHBIX IpH MarHeTPOHHOM pacmbLicHuH CBC-MULICHEH. ITpu 3ToM BHEpBEIE TIO-
JIYH9CHBL SKCNICPHUMCHTAIBHBIE PE3YNBTATHI, IOATBEPKIAIOMKE (OPMUPOBAHHE ONTHMAIBHBIX
CTPYKTYp Ul NPAKTHYECKOTO NpPHMEHEHHs. BriepBele M3ydeHBI 0coGeHHOCTH CTPYKTYPBl H
CBOMCTB IIOKPBITHH, MOJTYYEHHBIX ¢ HCTOMb30BaHHeM CBC KOMMO3HIHOHHEIX MUIIeHEH B METO-
Alax MarHeTpPOHHOTO HANBUICHHS C MOHHOH HMIUIAHTAMER, HMITYJIbCHOTO JTYTOBOTO HCIIAPEHH S,
BBICOKOMOIITHOT'O MMITYJIbCHOTO MarHeTPOHHOI'O HAITBLICHHS.

BriepBelie omnpenenieHa B3aUMOCBSI3b 3IEMEHTHOTO H daszoBoro cocrasa, cTpykTyps! 1 xa-
POCTOMKOCTH MHOTOKOMIIOHEHTHBIX HOHHO-ILUIA3MEHHEIX NOKPBITH Ha ocHOBe MoSi,, ZrB,,
SiC, a TaxKe 3aKOHOMEPHOCTH (DOPMHUPOBAHHUS ITOBEPXHOCTHEIX 3alUTHBIX CJIOEB, 00ECIeyH-
BArOIIMX MaKCHMAJbHBIH YPOBEHb paboumx Temnepatyp. [Ipu 5TOM ycTaHOBIEHBI CTPYKTypHBIE
0COOEHHOCTH MHOTOCJIOMHBIX HOHHO-ILIA3MEHHBIX IOKpeITHH ¢ SUJI-mozcioeM u 3akoHOMEp-
HOCTH HX ITOBCICHHS B YCJIOBHAX TPUOOKOHTAKTA, BO3NEHCTBHS arpeCCUBHBIX KHIKHX H ra30-
BBIX Cpell. HaliieHB!I 3aBHCHMOCTH ONTHYECKHX XapaKTePHCTHK OECKHCIOPOIHBIX TOHKOILIEHOY-
HEIX CTPYKTYp B cucTteMax ZrBN u ZrSiBN, monyyaeMbIX H0o pasiu4HbIM HOHHO-ILIA3MEHHBIM

TEXHOJIOTHUSIM.




Tlpakmuueckas 3nauumocmsy nuccepTanuoHHOM paboTHI 3aKMOYaeTCs B pa3paboTKe:
TEXHONOrHYECKUX MHCTPYKIHH Ha MPOLECCH HOHHO-ILIA3MEHHOTO OCAXICHHS CBEPXTBEPIBIX
MHOTOKOMIIOHCHTHBIX HAaHOCTPYKTYPHBIX MOKPBITHH HAa METATHYECKHE M HEMETALIHYECKHe
TIOATIOXKKH TIpH OAHOBPEMEHHOH HOHHON HMILTAHTALMH; METOIUKA HMOHHO-ILIA3MEHHOIO OCAK-
ACHHUS HAHOCTPYKTYPHUPOBAHHBIX MOKPhITHH Ti-Cr-B-N Tonmmuoit menee 100 HM Ha MeTaJUH-
ICCKAE U HCMCTAIUINIECKHE MOMTIOKKH ISl H3MEPEHHs TONOJIOIHH, MEXaHUYECKHX H TpuboIIO0-
TMYECKHX CBOHCTB; CII0OCOOO0B MOJTyYeHHUs OMHOCTOMHBIX H MHOTOCITONHBIX 3alUTHBIX TIOKPBITHIH
METO/IOM HOHHO-ITa3MEHHOTO HAIBLIEHUS; METOAOB MOJIyYeHHS XapOCTOMKUX M M3HOCOCTOMH-
KHX MHOTOCJIOMHBIX TIOKPHITHH 10 KOMOHHHPOBAHHOM TEXHOJIOIHH SJICKTPOMCKPOBOTO JIETHPO-
BaHUS M HOHHO-IUIa3MEHHOI'0 HAMBLICHHS.

Paspaborannble ITOKpBITHS NMPONITH yCIEMHbIE IIPOU3BOJICTBEHHBIE HMCIBLITAHHUS HA Me-
TaJI000pabaThIBAIOIEM HHCTPYMEHTE U3 TBepaoro cmasa BK u 6sicTpopexyimeii crann P6MS5
npu 00paboTke pe3aHHeM KOHCTPYKLHOHHBIX U HHCTPYMCHTAIIbHBIX CTaJIeii, THTAHOBBIX U aJIiO-
MHUHHEBBIX CIUTABOB; HA KPENEXHBIX 3IEMEHTaX [EYHOro 06OpyHIOBaHHS U3 YIJIEpOIHBIX Marte-
PHAJIOB, IIOABEPXKCHHBIX HarpeBy n0 1600 °C npu Bo3melcTBHHM paciiiaBa ATIOMHHHS; 00pa3iax
’KapONIPOYHBIX HHKENEeBbIX cmiaBoB Mapok AJKK m OI1741HII, mony4eHHBIX METOIOM Celiek-
THBHOTO JIA3€PHOTO CILTABJICHHS; Ha JIOTKAX U3 KapoCTONKOM ctamu 20X23P18, IIOJBEPXKEHHBIX
OKHCIICHUIO M MCTHPAHHIO; Ha 00pa3sax ONTHYECKOrO CTEKJA, HCHOMb3YeMbIX DU U3TOTOBJIE-
HHUHU JI€Tajel KOHCTPYKIIMOHHOM OIITHKH.

Ha pesynbTare! nucceprammonnoit paGorst nojy4eHsl 2 narenta PO u 10 Hoy-xay.

K nonosxurensHbM croporam nuccepranuu ©.B. Kuproxanuesa-Kopreesa crnenyer o1-
HECTH TO, 4TO paboTa BHIIONHEHA Ha BBICOKOM MPOGBECCHOHATBHOM YPOBHE, MMeeT 6e3ycioB-
HYIO aKTyalbHOCTh W HAayYHYIO HOBH3HY, 000CHOBaHHOCTEH 3KCIIEPUMEHTATbHBIX pE3yIbTATOB,
Pe3yIbTaThl paboThl XOPOIIO anpOGHPOBAHBI HA MHOXKECTBE MexnynaponHsIx U poccHiickux
KOH(epeHIusX.

Matepunane! quccepraunu ony6IMKOBaHEL B 88 CTATHIX B XypHajax u3 nepeuyns BAK, B
TOM yncie 85 u 68 craTeit BXoaaT B 6a3bl JaHHBIX Scopus 1 Web of Science cooTBercTBeHHO,
MMCIOTCS CTaThu B XKypHanax kareropuu Q1 (Ceram. Int., Surf. Coat. Technol., Corr. Sci., Appl.
Surf. Sci. u 1.1.).

Kak 1 mo6as 6onbmast paGota, uccepTanus He JUIICHA HedoCHIamKos:

- B aBropedepare BmMecto «llenbio paGoThl SBISETCA...» HE00X0IUMO OBUTO HAmMCATh
«Lles1bE0 paboTHI ABHIIOCK...», T.K. TUCCEPTALKS €CTh paborTa 3aBepiieHHas.

- Hayunas nosusHa oopmiena Kak myHKTBI OCHOBHEIX BBIBOJIOB, a CIEAYET yKa3arh TO,
4TO BIEPBbIE OBLIO CAENAHO COHCKATENEM, Pa3paboTaHo | T.J. HMEHHO C TOYKH 3pEHHS HAYYHOM
HOBH3HBI [TOJIyYE€HHBIX PE3YJILTATOB.

- B mpaxtuueckoit sHaunMocTH GbLIO GBI XOpOIIO MOKa3aTh MOJly4YeHHe akTa(oB) O BHe-
APCHUH M HCIIONb30BAHUH PE3YIBTATOB Ha NPOGUIBHBIX MPEAPHATHSX.

- B nmonoxenusx, BRIHOCHMBIX Ha 3aIMTy, Takke eCThb HE COBCEM KOPpEKTHBIE (pa3skl.

HaHpHMep, B ITOJIOXKCHHUAX, BBIHOCHUMBIX Ha 3allIUTY, UCIIOJIB3YETCs TEPMHH «3aKOHOMEPHOCTHY,



KOTOPEI€ HEBO3MOXHO BBLIHOCHTB HA 3AIIMTY, 4 MOXXHO BBIHOCHTb Ha 3alATY yCTAHOBJICHHBIC
(WK BBIABIIEHHBIE) COMCKATENEM 3aKOHOMEPHOCTH.

- B aBropedepare Ha prcynkax ¢ PODC-criekTpamu (puc. 10, puc. 20) He OKa3aHEI MMO-
JIOKEHHSI IMHUM JUIs 0OHAPYKEHHBIX XMMHYECKHX CBA3EH COTTACHO CIPaBOYHBIM JAaHHBIM.

JlaHHBIE 3aMEYaHUS HE CHUKAIOT JJOCTOUHCTB BBINOIHCHHON paborter ITocraBieHHsle 11e-
A H 33/1a90 TOCTHTHYTBI, BBIBOJBI COOTBETCTBYIOT TIOCTABICHHOM LEMH U PEIIACMBIM 3a1aua.
Huccepranuonnas paGora «Ilomydenue MHOToQYHKIHOHANBHEIX HOHHO-IUIA3MEHHBIX [OKPbI-
Tui ¢ ucnons3oBanneM CBC KOMIIO3MUHMOHHBIX MaTepHANIOBY, NIPEJICTABJICHHAS Ha COMCKaHHe
YYEHOH CTeNeHU OKTOpa TEXHUYECKUX HAYK, COOTBETCTBYET TpeboBanusaM [To10xeHHIM 0 110-
PAZIKE MIPUCYXKACHHS yIeHBIX cTeneHeii (Ne 842 or 24.09.2013 r.) B HanponansHOM HccienoBa-
TCIILCKOM TEXHOJIOIHYeCKOM yHUBepcHTeTe « MUCHCY.

Cuuraro, uro couckarems ©.B. Kuproxannes-KopHees f0cToMH TpuCBOeHHS cTemeHn
AOKTOpa TEXHHYCCKHX HayK I10 CHEHANbHOCTH 2.6.5 —«ITopoIIKOBas METAILTYPrHs H KOMIIO3H-
[IHOHHbIC MaTepHab» 33 Pa3pabOTKy 3ALIMTHBIX (KAPOCTOUKHX, KOPPOHOHHO-CTOMKHX, H3HO-
COCTOMKHX) M ()YHKIHMOHAIBHBIX (ONTHYECKH IPO3paYHbIX) HAHOCTPYKTYPHBIX MOKPHITHI, IO~
JYyHacMBIX METONaMH HOHHO-IJIA3MEHHOTO OCAXIEHHS C HCIOIb30BAHHEM KOMIIO3HITHOHHBIX
CBC-matepuaios.

I[aIO COrjlaCH€ Ha BKIIIOUECHIIEC MOHUX IIEPCOHAJIBHBIX NAaHHBIX B JAOKYMCHTHI, CBSI3aHHEBIE C

3alUTON JUCCEPTAlMOHHOM paboTel ©.B. Kuproxannesa-Kopueepa.

IIpodeccop, noxrop dusuxo-mMaremarraeckux Hayk

(01.04.07 — ®n3uka KOHIEHCHPOBAHHOTO COCTOSIHHUS),
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