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«BpIcokoTEMIIEpaTypHbIE MaTepHalbl HA OCHOBE 6OPUIOB LIUPKOHUS, radHus U BoJbppama, mo-
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y4€HOM cTeneHn KaHAuAaTa XUMAYECKUX HayK

110 cnenuansHOCcTH 1.4.15. XuMus TBepaoro Tena

AKTYaJIbHOCTb T€MbI JHCCEPTALHH

IlepcriexTuBBI pa3BUTHS HOBOTO MOKOJIEHUS TEXHUKH CBS3aHBI C pa3paboTKOi SHepreTH-
YECKUX YCTAHOBOK JJISi @9POKOCMHMYECKOM TeXHHUKH. [IJI1 CO3[JaHHs TaKUX YCTAaHOBOK HEOOXOMH-
MBI MaTepHajbl, K KOTOPBIM MPEAbSBIAIOTCS 0cOOble TpeOOBaHUSA: OHH JOJDKHBI COXPAHATH pa-
60TOCIIOCOGHOCTh B YCJIOBHSX OIHOBPEMEHHOIO BO3JIEHCTBHS BBICOKHX TEMIIEpaTyp (BBIIIE
2000°C), BBICOKMX MEXAHHYECKHUX HArpy30K M arpeCCHBHON OKHCIHMTENbHOU cpensl. CBEpXBBI-
cokoremneparypHas kepamuka (CBTK) Ha ocHoBe kap6uioB U GOPHIOB NEPEXOIHBIX METAJUIOB
4-6 rpynmn, BKIo4as 60puabl HUPKOHUS, ragHUA U Bob(ppamMa, B TOM YUCJIE B COUETaHHHU C Kap-
O6HUI0M KPEMHHS, OTBEYAET BhIIIENIEPEUUCIIEHHBIM TPEOOBaHUSM.

B Hacrosmee BpeMs [uis GOPMHPOBAHUS Ta30IUIOTHBIX MATEPHAIOB H ITOKPBITHIA Ha OC-
HOBE 66p1»u1013 TYTOIUIABKMX METAJIOB HCIIOJIB3YIOTCS CJIOXHEBIE TEXHOJIOTHYECKHE pEIleHHS,
II03TOMY BO3HHMKAaeT HEOOXOIUMOCTh B pa3paboTKe HOBBIX MOAXOHOB. METOA peaKkIHOHHOTO
cnekaHus, Bkmovaromui obpazoBanue CBTK uepe3 nmpomexyTounyro xuakyio ¢asy, odpasy-
IOLIYIOCS. TIPH BBENEHUHU JONOJHUTENIBHOTO KOMIIOHEHTA, MO3BOJISET NOHU3UTH TEMIIEPATypy
CIICKaHUS U YBEJIMYUTD IUIOTHOCTH K€paMUKHU Oaroaps yCKOPEHHIO MPOLIECCOB MacCONEpPEeHoca
gepe3 XUAKyIo ¢a3y. O6G0CHOBaHHBIH BHIOOP JOMOIHUTEIHHOTO KOMIIOHEHTa — HETPHBHAIbHAS
HayvHas 3a[a4a, TaKk KaK CBeeHUs O (a30BbIX PaBHOBECHSX B MHOTOKOMIIOHEHTHBIX CHCTEMaX,
0c00eHHO B 00J1aCTH BBICOKMX TEMIIEPATYP, 3a4acTyIO0 OTCYTCTBYIOT. OHUM U3 NEPCHEKTUBHBIX
KOMIIOHEHTOB, CIIOCOOCTBYIOIUX criekaHuio cucteM MB,-SiC (M = Zr, Hf), MoxeT ObITH XpoM.
B HacTosimee BpeMs BIMAHHE XpoMma Ha (pazoobpa3oBaHHE, CIIEKAEMOCTb U OKHUCIUTEIbHYIO
cToiikocTh cucteM MB,-SiC (M = Zr, Hf) ocraercs Heusy4yeHHbIM. B cucteMe Ha ocHOBe Gopu-
JIOB BoJIb()paMa, IIPeACTaBIISIONIEH GOMBIION HHTEpeC I pa3pabOTKU aHTHOKUCIUTENBHBIX BbI-
COKOTEMITEPAaTyPHBIX NOKPHITUMH, TAK)X€ BO3MOXXHO 00pa30oBaHHE IMPOMEXYTOUYHOH XXUAKOH (a3sl

. Ipu n06aBlIeHNH UPUAMS, OAHAKO JaHHBIE 0 cucteMe W-Ir-B BecbMa Majlo4uClIEeHHBI H pa3po3-

HEHBI.

TakuM 06pa3oM, HEOOXOAUMOCTh KOMIUIEKCHOTO (PU3MKO-XHMHYECKOTO HCCIIENOBaHHUS

IIPOLIECCOB C Y4acTHeM JXHIKOH (aspl, mporekaromux B cucreMax MB,-SiC (M = Zr wm Hf)



npH 106aBlIeHAH K HUM XpoMa H B cucreMe W — B nipu no6GaBneHuu k Heit upuaus ast GopMu-
POBaHHUS NIPAaKTHYECKH 3HAUYUMBIX CBEPXBBICOKOTEMIIEPATYPHBIX MaTEPHAIOB H MMOKPBITHIA OIpe-
JeTeT aKTyaJIbHOCTh IPOOJIEMBI Kak ¢ PyHIaMEHTATBHOMN, TaK U C MPHKJIATHOM TOUEK 3pEHHS.

B cBs3H ¢ 3THM aBTOp MOTHBHPOBAaHHO BBHIOpaJl LeJIb HCCIEIOBAHHUS, 3aKTIOYAIOIIYIOCS
B KOMIUIEKCHOM (H3HKO-XHMHYECKOM MCCIIEJOBAHHH IPOLIECCOB C yYacTHEM J>KHIAKOH (asbl,
nporekaromux B cucteMax MB,-SiC (M = Zr, Hf) npu no6aBneHun k HUIM XpoMa H B CHCTEME
W — B npu no6aBneHun K Hel UpUIMs B IIHPOKOM HHTEpPBaJe TEMIIEpPATyp.

Jlns mocTrXKeHuUs MOCTaBIEHHOM 1enu 6bUTH chOopMyTHPOBaHEI CIEAYIOIIUE 3aJa4H:
1. ®u3uKO-XHMHYECKOE HCCIICIOBAaHUE IOBEIECHHS MHOTOKOMIIOHEHTHBIX cucTteM MB,-SiC-Cr
(M = Zr, Hf) B unrepBaiie Temneparyp 1000 — 1600°C; BeIABICHHE YCIIOBHH, CITOCOOCTBYIOMIHX
MOJIYYEHHIO IUIOTHOM KepaMHKH Ha OCHOBE QUOOPHUIOB UPKOHHS U rad)HUS C yYaCTHEM IpoMe-
XKYTOYHOM XUAKOMH (ha3bl.
2. U3yyenne oxucnutesbHON croiikoctu MB,-SiC-Cr (M = Zr, Hf) kepamuku, nony4eHHo# ¢
ydJacTHEM IPOMEXYTOYHO#H KUAKO#H ¢a3sl, B uHTepBase Temneparyp 1000-1500°C.
3. Ou3HKO-XUMHUYECKOE UCCIIeoBaH)e B3auMoaeicTBus 6opun nuBoiabdpama (W2B) ¢ upuauem
B uHTepBaie Temneparyp 1000 — 1800°C B mOpOIIKOBEIX cMeCsAX M KOHTaKTHBIX mapax W,B/Ir,
MPOTEKAIOIIETO B TOM YHCJIE C yYaCTHEM XKUAKOH (a3bl.
4. WUccrenoBanue 3akoHOMepHOCTeH popmupoBanus kepamuueckux Hf- u W-conepxamux no-
Kpmmﬁ Ha YIJIEPOIAHBIX U KapOMIOKPEMHHEBHIX MaTepHaliaX; H3y4eHHE DJIEMEHTHOro U (a3o-
BOT'0 COCTaBa U MHKPOCTPYKTYPBI IIOKPHITHH.

OcHOBHasi HIesl THCCEPTALIMH 3aKTI0OYAaeTCs B HCCIIEIOBAaHUU U pa3paboTKe IPOIECCOB
TIOJTy4YEHHs C yJacTHEM IIPOMEXYTOYHOMN XKUAKON (a3l BBICOKOTEMIIEPATYPHBIX MAaTEPHAJIOB Ha
OCHOBE 0OpHIOB IUPKOHHMS, radhHHUS U Bosbdpama.

Hau6oJ1ee 3Ha4MMbIMH Pe3yJ/IbTATAMH JUCCEPTALMH CIIEAYET IPU3HATH CIEIYIOLIEE.

Teoperudyeckasi 3HAYHMOCTh PaGoThI 3aKITIOYACTCS B Pa3BUTHUH NPUHIMNA HOPMHPO-
Banus IoTHEIX CBTK MarepuanoB yepe3 MpOMEXyTOUHYIO XHAKYIO (a3y, KOTOpPBIA Ipoje-
MOHCTPHPOBaH HAa MHOTOKOMIIOHEHTHBIX OOPHIHBIX CHCTEMax, a MMeHHO, ZrB,-SiC-Cr, HfB,-
SiC-Cr u W;,B-Ir. ITonydeHbl HOBBbIe (yHAaMEHTAJIbHBIE JaHHBIE O B3aUMOACHCTBHH B MHOIO-
KOMIIOHEHTHBIX cucTeMax MB,-SiC-Cr (M=Zr, Hf) u Tpoiinoii cucreme W-Ir-B. YcranosneHo
BIIMSHME XpoMa Ha (a3006pa3oBaHHe, CIEKAEMOCTh U OKHCIIUTENBHYIO CTOMKOCTE cHCTeM MB;-
SiC (M = Zr, Hf).

IIpakTHYecKasi 3HAYUMOCTh PaGoThbI 3aKII09AETCS B TOM, YTO IOJYYEHHBIE pE3yJIbTa-
TBI MOTYT OBITH HCITOJIB30BaHbI IIPH pa3paboTKe TEXHOJIOTHYECKUX MPOLECCOB MOTyYEeHHs IUIOT-

HOM TYroIUIaBKOH MOHOJIMTHON KEPaMHKH U IUIOTHBIX KEPaAMHYECKHMX MOKPBITHH METOJaMH, KO-



TOpBIE BKJIFOYAIOT 00pa3zoBaHue )uaKo# ¢a3el. Takue MaTepuaibl BocTpeOOBaHbI IpH pa3paboT-
Ke JeTaJieif H y3JI0B HOBOTO IIOKOJICHHUS ABUTaTEIbHBIX YCTAHOBOK.

HoBbIMH HAyYHBIMH Pe3yJ/JIbTATAMH, I0JTyY€HHBIMH aBTOPOM, SIBJISAIOTCS CIIEAYIOIIHUE:

1. HccnenoBaHo MOBeA€HHE MHOTOKOMIIOHEHTHBIX CHCTeM MB,-SiC-Cr (M = Zr, Hf) B
unTepBasie Temnepatyp 1000 — 1600°C. Ycranoneno, uro npu T=1500°C + 20°C ¢popmupyer-
sl IPOMEXXYTOYHasl XKuaKkas (asa, ganbHeilnee B3auMOJEHCTBHE KOTOPOi ¢ KOMIIOHEHTAMHU CH-
CTeMBI IPUBOJHUT K 00pa3zoBaHuIo psiga TyromiaBkux ¢paz: MC (M = Zr, Hf), CrB, CrsSisCy (x =
0-1).

2. IlonyyeHa kepaMHKa Ha OCHOBE NUOOPUIOB LUPKOHUS U rapHUS C OTHOCHTEIHHOM
wI0THOCTBIO 92 = 1 % 1 91 £ 1 %, cOOTBETCTBEHHO, METOJIOM PEAKLIMOHHOTO CIIEKAHHUS C y4a-
CTHEM MPOMEXYTOUHOU XHIKOH a3, oOpasyromeiics mpu nobasieHud xpoma. OnpeesieHbl
ycinoBus, crmocoO¢cTByIomme (GopMUpOBaHUIO IUIOTHON kepamMukd MB,-SiC-Cr (M = Zr, Hf)
3THM METOJIOM.

3. U3yueno B3aumozeiictsue W,B ¢ upuaueMm B untepBaiie Temneparyp 1000 — 1800°C.
YcranoBneHo, uro npu temneparype 1000 — 1200°C mpoucxomut tBepaodasHoe B3aUMOIECH-
CTBHE ¢ 00pa3oBaHMEM TYroIaBkoro mHrepMetaumuaa Wylr .« (x = 0,22 — 0,5), WB u nerko-
IUIaBKOTO KOMIOHeHTa — Gopuzaa upuaus IrB;; IIpu Gonee Bricokux Temmepatypax (1300 —
1600°C) B3aumMoneiicTBHE IPOUCXOJUT C yJaCTHEM XKHUIKOH (a3bl IepeMEeHHOro cocraBa. Ycra-
HOBJICHO obpa3zoBanue ABOMHBIX U TpoiHBIX (a3 (WB, Wilr;x, Walr;Bex), B TOM uncie panee
HEU3BECTHOT'O TPOMHOr0 COEAMHEHHUS MTPEATIONIOKUTENBHOTrO cocTaBa WolrsB,.

J0CTOBEpPHOCTH MOJYYeHHBIX Pe3y/JbTATOB MMOATBEPKAAECTCS HCIOJIH30BAHHEM KOM-
IUIEKCa COBPEMEHHBIX METOAOB MCCIIEOBaHHs, BKIIOYAIONIET0 pPEHTreHO(a3oBbIi aHAIM3
(P®A), B TOM yHcIIE ¢ UCMONB30BaHUEM 00pabOTKH MOPOIIKOBBIX JH(PpPAKTOrpaMm IO METOIY
PutBenbaa; ckaHUPYIOIIYIO 3MEKTPOHHYI0O MHKpockonuio (COM) c 35eMeHTHBIM MHUKpOaHaIH-
3oM (B/1C), mudbdepenunanbubiit TepMudeckuit ananus (JITA). [lns onpeneneHuss OKUCIUTENb-
HOM CTOMKOCTH KepaMHUYECKHX MaTE€pHaJOB IPOBOAMIH OKHCIHTENIBHBIE TECTHI C HCIIOJIB30Ba-
HHEM BBICOKOTEMIIEPATYPHOIO NMEYHOro obopynoBaHUs. AOISAILMOHHBIE TECThl KOHCTPYKLIHOH-
HBIX MaT€pPHAJIOB C MOKPHITUSMH OCYIIECTBIISIH B BHICOKOOHTAIBIIMHHOM ra30BOM MOTOKE C HC-
NIOJI30BaHHUEM JJIEKTPOAYTOBOr0 ILIA3MOTpOHA. [losydyeHHbIe pa3NuYHBIMH METOJaMHU pe3yJib-
TaTHl HE IPOTHBOPEYAT APYT APYTY, COITIACYIOTCS C paHee U3BECTHBIMH TEOPETUYECKUMH H JKC-
HNEepHUMEHTAIBHBIMU JaHHBIMH.

O0mas xapakTepucTHKA paboThI
Copep:xanue paborbl. O6muii 06beM auccepranuu cocraBiser 157 crpaHun, comepxut 89
puUcyHKOB U 9 Tabiuu. CTpyKTypa AUCCEpTallUU COCTOMUT U3 BBEJEHHS, IIECTH IJIaB, OCHOBHBIX

BBIBOJIOB U 3aKJIIOYCHHS, CIIUCKA JIMTEPATYPHI, coaepkaliero 156 HauMeHOBaHHIA.



Bo BBenennu 1aHo o60CHOBaHHE aKTyaJIbHOCTH paboThl, chOpMYIHpPOBAaHbI LENH U 3aa4d HC-
CJIeIOBaHMs, NMOKa3aHa Hay4dHas HOBU3HA, TEOPETHYECKAas U NMpaKTU4ecKas 3HAYUMOCTh IMOJy-
YEeHHBIX pe3yJIbTaTOB, a TaKXke CHOPMYIHPOBaHbI BHIHOCHMBIC Ha 3aIIUTY MOJI0)KEHHS.

B nepBgBoii riiaBe npeacrasieH IUTEpaTypHBIH 0030p 10 TeMe uccaenoBanus. [IpuBeneHs! cBoi-
CTBa TYroIUIaBKHX OOpHAOB LIMPKOHHS, rapHus, BoIbdpama, OMUCAHBl METOABI (OPMHUPOBAHUS
IUTOTHO#M TYTOIIaBKOM KE€paMHMKH Ha UX OCHOBE. PaccMOTpeHa TeopHs U pa3BHTHE METOZA KHJ-
K0(a3HOro CHeKaHus, B TOM YHCJIE IIPOTEKAIOIEero ¢ XMMHUYECKUM npeBpauieHneM. [Ipeacras-
JICHbl M3BECTHHIE JIUTEPATYPHbIE JaHHbBIE O B3aUMOAEHUCTBUH B IBYX- U TPEXKOMIIOHEHTHBIX CH-
cremax MB,-SiC-Cr (M = Zr, Hf) u W-Ir-B. ChopMymupoBaHsI 11e7b U 331241 HCCIIEAOBAHUSL.
Bo BTOpOIi riiaBe NpUBEeIEHB! XapaKTEPUCTHKH UCIOIb3YEMBIX PEareHTOB U MaTe€pHalioB, OIH-
CaHBI YCJIOBHS ITOJIyYEHHS MOPOIIKOBBIX CMECEH IS CTIIEKaHUS U YCIOBHS HX TepMOOOpabOTKH.
[TpuBOAKMTCS METOAMKA UCCIIEOBAHUS B3auMoAeHCTBUS Mexay W,B u upuaneM B KOHTaKTHBIX
mapax. B 3roii xe riaBe omucaHsl MeTos! GOPMHPOBAHUS MOKPHITHI Ha ocHOBe cucteM HfB,-
SiC-Cr u (W, Ir, Si, B) Ha yranepoaconepxamux noioxkax. [IpuBoauTcs MeTouKka OKUCIEHUS
kepamuke MB,-SiC-Cr B craiinoHapHOM BO31yXe, a TaKXe cxeMa HcnbITaHui cucteMbl «(W-Ir-
Si-B) mOKpHITHE/TIOAIOKKa» B BEICOKOIHTAIBIIMHHOM ra3zoBoM NoToke. Bo BTopoii riase onuca-
HBl METOJHMKH MPOMOOOArOTOBKA MaTe€pUaOB U (PU3UKO-XMMHYECKHE METOABI HMCCIIEIOBaHHS
MaTepuaoB.

B Tpefbeﬁ rjaBe ONMCAHBI pe3yJbTaThl HccaenoBaHus kepamuku MB,-SiC-Cr (M = Zr, Hf),
IOJIy4eHHOM METOIOM CIEKaHUs Yepe3 MPOMEXYTOUHYIO XKHIKYIO a3y (63 NMpuIoKeHHs JaB-
nenus). Jlano moapoOHOe ONMHCaHWe MOBENCHUS 3THX CHCTEM B LIMPOKOM HHTEpBAJe TeMIIepa-
TYp ¢ NOMOIIBIO Habopa METONOB MCCIIENOBaHUH, BKIIOYAs JIEKTPOHHYIO MUKPOCKONHUIO, IHb-
(epeHnHaTEHO-TEPMUYECKUI aHaMU3, peHTreHo(}a3oBbIi M 3JEMEHTHBIH aHanu3. OnpeneneHa
IUTOTHOCTh TMOJyYeHHOM kepamuku. Ha ocHOBe aHaimW3a M CONOCTaBJIEHUS COBOKYIMHOCTH JaH-
HBIX 10 MOp¢oJoruy, $Ha3oBOMy U JIEMEHTHOMY COCTaBY, OTHOCHTEIBHON IUIOTHOCTH, TEPMH-
YeCKOMY ITOBEICHHIO B IIMPOKOM MHTEpBAJle TEMIIEpaTyp, ObLla MpeAIokKeHa cXxeMa B3auMOIeH-
CTBMS KOMIIOHEHTOB B cucreMax MB,-SiC-Cr (M = Zr, Hf).

B 4erBepTOii ri1aBe IpEeACTaBICHBI pe3yJIbTAaThl IO B3auMojeHcTBHIO Oopuaa Boibdpama c
HPHIMEM B IIOPOIIKOBBIX KOMIIAKTaX U B BUJIe KOHTAaKTHBIX Map B HHTepBaje Temnepatyp 1000 —
1800°C. OGHapy»xeHo o6pa3zoBaHue HOBO# (a3sl coctaBa WslrsB,.

B nsToii riiaBe mpencTaBlieHb! pe3yNbTaThl (POPMHPOBAaHHS IOKPHITUH Ha OCHOBE CHCTEMBI
HfB,-SiC-Cr u Ha ocHOBe cucteMbl W,B-Ir ¢ yuacTueM npoMexyTouHO#M XUAKO#K (a3sl Ha MOA-
JIO)KKaX KOHCTPYKIIMOHHBIX MaTe€pHaJIoB — rpaguTe U CHIMIMPOBAHHOM YTJIEPOJHOM MaTepHa-
Jie, COOTBETCTBEHHO. Y CTaHOBJIEHO, 4YTO B Ilporecce TepMoobpaborku npu 1600°C obpasyercs

XHIKOCTHh Ha OCHOBE CI‘-Si-C, KOTOpas obecrieunBaeT IIPOYHOE€ CHEIIJIEHUE BHYTPEHHETO CJIOA C



rpaduToBO# MOIOKKOHA ¢ oGpasosanueM kap6unoB SiC u Cr3C,. JIByxcioliHble NOKPHITHS, CO-
crosmue u3 TyromtaBkux coemunenuii, HfC, HfB,, SiC, CrB u CrsSi3Cy, pacTpeckuBaioTcs u
OTCIIAaMBAIOTCS BCJIEACTBHE pa3HULBI KO3D(DHUIUEHTOB TEPMUUYECKOTO PACIIMPEHHS MOAI0XKH H
KOMIIOHEHTOB MOKpHITHsA. Pa3paGoran moaxox k ¢opmupoBanuio miotHoro (W, Ir, Si, B)-
COZEPIXKAIer0 MOKPHITHS Ha YIJIEPOAHOM KOMIIO3UIIMOHHOM MaTepHase C Y4aCTHEM NPOMEXY-
TOYHOM XuaKoH (a3pl. [TOKpHITHE TOCTATOYHO XOPOLIO CLEIUIEHO C ITOAJIOXKKOH M COCTOMT H3
TYTOILIaBKHX BOJb(pam-conepxanux das.

B mecToii riaBe mpencTaBieHb! pe3ynbTaThl UccaenoBanus noseneHus MB,-SiC-Cr (M = Zr,
Hf) MmoHONIMTHO# KepamukH npu HarpeBe B uHTepBaiie Temneparyp 1000 - 1500°C B crauuonap-
HOM BO3/yX€. Y CTaHOBJIEHO, YTO IUIOTHas Kepamuka Ha ocHoBe cucteMsl HfB,-SiC-Cr nemomn-
CTpPHUpPYET MOBHILEHHYIO0, 10 cpaBHeHUIO ¢ HfB,-SiC xepaMukoi, OKHCIHTENBHYIO yCTOHYM-
BOCTh. [IpH OKHCIICHHH Ha IOBEPXHOCTH KEpaMHUKH (OPMHPYETCS IUIOTHBIH GOpOCHIIMKATHBIR
cio#t, conepoxamnuii Tyromnaskue okcunasl HfO, u Cr03. Beenenue xpoma B cucremy ZrB,-SiC
HE CIOCOOCTBYET IOBBIIICHUIO OKUCIIUTEIbHONW YCTOMYMBOCTH npu Temmeparypax 1000 —
1500°C. YBenmuueHHe coaep)kaHHs XpoMa NPUBOAMT K HAPYIIEHHUIO LETOCTHOCTU 3alIUTHOIO
GOPOCHJIMKAaTHOTO CJIOS 3a C4eT 0o0pa3oBaHUS M POCTa KPYNHBIX IUIACTHHYATBIX KPHCTAJIOB
Cr,0;. B aroif e IaBe MpencTaBlieHBl pe3yJbTaThl HcciaenoBaHus mnoseneHus (W,Ir,B)-
COJIEPIKAIIETO TIOKPHITHS Ha CHIIMIMPOBAHHBIX YITIEPOAHBIX MOJJIOXKKaX IIPH BO3AeHCTBIM Habe-
TralolIero BHICOKOIHTAJIBIIMIHOIO IIOTOKA BO3/1yXa.

B koHIle quccepTanMoHHOM paboTh! npuBoAsTcs OCHOBHbBIE pe3yJbTaThl H BbIBoabI, a Takxke
U3J1araloTCs MEePCHeKTHBBI Pa3sBHTHSA TeMbl KaK ¢ QyHIaMEHTaIbHOM, TaK U C MPaKTHYECKOH
TOYKH 3pEHUS.

JluccepTaiis HampcaHa CTPOTMM HAay4YHBIM S3bIKOM, XOPOLIO CTPYKTYpHpOBaHa U JIOTHYECKH
BeIcTpoeHa. [To Teme nucceprauuu onyO6iaukoBaHo 18 paboT, M3 HUX IATh CTAaTeH B POCCHM-
CKHX H 3apy0€XHBIX PELEH3UPYEMBIX U3JIaHUAX, BXOoAAIHX B ciucok BAKu mexayHapoanyio
cucreMy HayuyHoro nutupoBaHus Web of Science. Omy6nukoBano 13 Te3ucoB u cratedl B
cOOpHHKaX TPYIOB POCCHMCKHMX U MEXAYyHapoIHBIX KoHpepeHuu#. [lomyuen nateHT Ha H300-

peTeHue.

[Tocne npoureHus aBTopedepara U TUCCEPTALHOHHONW pabOThl BO3HHK P YTOYHSIOLIMX
BONPOCOB H 3aMeYaHHii:

1. Ha ctpanune 18 coobmaercs, yto 60puasl UUPKOHUS U rapHUs 00JIafaloT TEIUIOU30JIs-
LHOHHBIMH CBOMCTBaMH. Pazymeercs, TEIIONPOBOAHOCTh 3THX OOPUIOB HIKE, YEM Y TYrOILIaB-

KHX METaJlJIOB, HO BCC XX€ OHA JTOCTATOYHO BCIIMKA. HOSTOMy YTBEPXKACHUE, UYTO I3TH 60pPllIl>l



MOTYT HMCIIOJIb30BaThCS B KaY€CTBE TEILIOM3OJIALIMOHHBIX MAaTEPHAJIOB, IIPEICTABISETCS COMHH-
TEJIbHBIM.

2. B . 1.5.2 o6ocHOBBIBaeTCsl BEIOOD UPUAUSA Kak KOMIIOHEHTa, 00pa3yIolero mpoMexy-
TOYHYIO XHAKYI0 (azy B cucteme W-B. Bruio 651 menecoobpasHee MpoBECTH CpaBHHTENBHBIH
aHaJIM3 BCEX METAJJIOB IUNIATHHOBOH IPYMIIBI M HA €10 OCHOBE MOTHBHPOBAHHO BHIOPATh HPUAHUHA.

3. Ha ctpanunax 66 (pucynok 28), 84-85 (pucynok 46) u 108-109 (pucynok 66) npuBene-
HBI CBEICHUS O PacHpeleeHHH YacTHUIl 1o pa3MmepaM. Bmecte ¢ TeM Ha ocHOBe WH(OpMAaIUH,
npuseneHHOH B cTathe: (Blott, S. J. Gradistat: A grain size distribution and statistics package for
the analysis of unconsolidated sediments / S. J. Blott, K. Pye. // Earth Surface Processes and
Landforms. — 2001. — Vol. 26. — P. 1237-1248.) MO>XXHO BBIIIOJHATH KOJHYECTBEHHBIN CEIUMEH-
TAlMOHHBIA aHAIM3 MOPOIUKOB, BKIIOYAIOIIMHA NOMHMMO OIpENENeHHs CpeIHHX pa3MepoB Ya-
CTHII, TaKXX€ CTaHJapTHbIE OTKJIOHEHHS M MOKa3aTesld aCHMMETPUYHOCTH KPUBBIX pacrmpesesie-
HUS 10 pa3Mepam.

OO0mee 3aK/II09eHHE MO0 TUCCEPTALHHU:

Huccepranus banneix Jlennca AnapeeBnya «BrIicokoTeMIiepaTypHble MaTepHalibl Ha OC-
HOBe OOpHIOB LMPKOHHSA, radHHS KU BoJb(pama, IMONYyYEHHBIE C YYacTHEM IPOMEXYTOYHOU
XKUAKOH (a3pl» COOTBETCTBYET CIIELMANBHOCTH 1.4.15 — XHMMUS TBEPIOro Tejla, UMEET BHYTPEH-
Hee €IUHCTBO M SBJIIETCS 3aBEPIICHHOW Hay4YHO-KBATH(UKAIMOHHOW paboTOM, IMOIyYeHHEIE B
KOTOpO# pe3yNbTaThl MOTYT ObITh HCIIOIB30BaHBI IPH Pa3paGOTKe TEXHOJOTUYECKUX MPOLIECCOB
NOJyYEHHs IJIOTHOH TYrOIUIaBKOM MOHOJIMTHOH KEPaMHUKH U IUIOTHBIX KEPAMHYECKHX MOKPHI-
THH MeToJaMH, BKIIOYaoIIUMH o0pa3oBaHue xuakoi ¢aspl. Takue marepuaisl BOCTpeOOBaHEBI
pu pa3paboTKe OeTaliell M y3JI0B HOBOTO NOKOJICHHS JBUIATEIBHBIX YCTAHOBOK, BCJIEIACTBHE
Yero UMeEI0T CYIIECTBEHHOE 3HAYE€HHUE [T Pa3BUTHUS CTPAHEI.

OrmeueHHBIE 3aMeYaHHs HE BIHUSIOT Ha oOluee IOJIOKUTEIFHOE BIIEYATIIEHHE OT paboThL.
Penensupyemas HayqHO-KBaTH(HKAMOHHAs paboTa [0 aKTYaJIbHOCTH TEMBI, HOBU3HE, HAy4YHO-
MY M IPaKTHYECKOMY 3HAUEHHMIO IOJIyYEHHBIX PE3Y/IbTaTOB, 0O0CHOBAaHHOCTH BBIBOJIOB, 00BEMY
U YPOBHIO HCIIOJHEHMs COOTBETCTBYET TpeOOBaHMSM, NpeabsABIsAeMbIM MyHKTOM 9-11, 13, 14
[Tonoxenus o NMPHCYXAECHUH YYEHBIX CTENCHEH, yTBEPXKIEHHOI0 NOCTaHOBIEHHEM [IpaBuTeln-
ctBa P® ot 24.09.2013 r. Ne842 B neiicTByromeii penaxuuu, u TpeGoBanusiM BAK, npensssis-
€MBbIM K KaHIUJATCKHM JMCCEpTallMsaM, a ee aBTop, baHHbIX JleHHC AHIpeeBHY, 3aCITy)KHBAET
IIPUCY)KIEHHUS YYCHOH CTENEHH KaHIUuAaTa XUMHUECKUX HayK 1O crenuanbHocTH 1.4.15. Xumus

TBEPJOTO Tela.

Kpyrcxkuit IOpwuit JleonnnoBuy






