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3AKJIIOqEHI4E AIICCEPTAIII4OHHOTO COBETA 24.2.327.0 4 U 212.125.15),
co3AAHHOfO HA EA3E OEIEpAnbHOfO f OCyAAPCTBEHHOfO BIOIXETHOfO

OEPA3OBATEJIbHOfO yr{pEXAEHLIt BbICtrIEf O OEPA3OBAHI{'
(MOCKOBCKT{fr ASUAUT4OHUTUz rmrCrntyr

(HAUh O HAn bH bt R t4 ccn EAo BA tEttbc K 14 i.t y u n gp pcute,tr,
Mr4HrlcrEpcrBA HAyKt{ 14 Bbtclrrgfo oBpA3oBAHLr_fl poccni,rcxoiZ opnspalulr4.

fro At{ccEprArlI4I4 HA coI4cKAHr4E yqnuotZ cTEIIEHI{ KAHIT{4ATA HAyK

arrecraul,IoHnoe aero Nq
pellreHrre AricceprarluoHnoro cosera or 18 Aera6p.s 2025 rom Np 291 125

O npvcyx<4euuz Cyxlrauony I4ropro Bla4lrlazponuqy, rpax.{aHr.try Poccuficr<ofi

(De4epaqau, yveuofi creneHu :r.atnla1a'ra rexHuqecKrrx HayK.

[uccepraqu.a <Paspa6orr<a yrnepoA-KepaMrrqecKux KOMIIO3I,IIII4OHHbIX

Marepr.ra!'roB, coAepx(aqux nap6n4rr u 6opz4sr raSHux, -wTaHa u uuo6ux, atx
3KCTIJIyaTaIIUII B CKOpOCTHbIX TIOTOKaX OKITCJIITTeJTbHbIX ra3OB)) IIO CneqfianbHocTl4

2.6.77. <<MarcppraroseleHue>> (rexuuvecrue uayru) npr4usra K garlr4re 09 or<rr6p_q

2025 roAa, rporoKol l\b 292125 Ar.rcceprarlrroHHbrM coBeroM 24.2.321 .04

(I 212.125.I5), co:4anHrrrr,r na 6ase Se4epaltuoro rocyAapcrBeHHoro 6rogxreruoro

o6pasoearelrnofo yqpexAeHl4t B;rcuefo o6pasoeanra.s (MocKoBcKlrfi aeuaqraonnrrfi

aHcrrrryr (Haqzonarirurrf ucclegoearelrcruil yuunepcurer)>> Muuzcrepc-ttsa Hay KL n

Bllclrrero o6pa:onauux Poccuftcroil @e4epaquu, 125993, r. Mocxra, Boloxolarracroe

rrocce, 4.4, npuxa: o co3AaHLrr4 cosera J\! l29lsr< or 22.022011 r. rr rprrKa3 o

BHeceHrzn rasN{eHeHr4il B cocraB coeera J',lb 692lsx or 18.11.2020 r.

Coucra'rem Cyrirralroe I4ropr Blagzlrr.rponnv, 07 orra6px 1996 fo4a

po)KAeHr.ir, s 2020 roAy oKoHrrun $e4epa:nnoe rocy.4apcrBeHHoe 6ro4xeruoe

o6pa:oea're:tHoe yqpexAeHrre Bbrcrlero o6pa:oeanux <Mocr<oecKr4fi anuaquounlri

rrHcrr4ryr (naquonalrnufi raccle4onarelrcr<ufi yunnepcurer) >>, e 2024 roAy oKoHqr4n

orrHyro acnr4paHTypy Qe4epa.,rsuoro rocyAapcrBeHHofo 6ro4Neruoro

o6pa:onareruHoro yqpexAeHr4r Brrcrlero o6pa:oranu-fl (MocKoBcKufi aezaquouHrrfi

r4HCTr4Tyr (Uaqlronallnlrft zcc:re4oearelrcxuil yuzrepcrzrer)>>, pa6oraer accrrcreHToM

e Se4epa,rruou i'ocyAapcrBeHHoM 6rogxeruou o6pa:onarerunorr,r yqpexAeHarl

Bbrclrero o6pasoeaurlr <Mocr<oecKr.rii aezaqr.rounr,rii r.iHcruryr (uaqr.roua.,uuHft

lrccneAoBareJ6crufi yunnepcurer)>> MaHncrepcrra HayKu rr B6rcrlefo o6pa:oaauu.a

Poccufi crcofi (De4epaquz.



.{uccepraqux Bbrrro.irHeHa Ha r<a$e4pe 903 <llepcneKrr4BHbre MareprraJrbr r4

TexHoJrofrrr{ a3poKocMr4qecKoro Ha3HarreHr.rr)) SegepanrHoro rocyAapcrBeHHoro

6ro4Neruoro o6pa:onarenrHoro yqpexAeHu.{ Bbrcrlefo o6pa:onauras (MocKoBcKr4il

awraquouurril rrHcrzryr (HaqnoHanrutril uccle4oearelr,cruii yHunepczrer)>

Munlrc'repcrn a Hay KLr 14 Bbrcrlefo o6pa:onaHux Po ccr.rft crofi @e4epaqnlr.

Hayunsrft pyKoBoArrrenE:

KaHAuAar rexHuqecKr.rx Hayr Acranoe Arercefi Hraxolaeer.r.r, $e4epa:rtuoe
rocyAapcrBeHuoe 6ro4xerHoe o6pa:onarer;Hoe yqpex,ueHue Bbrclrero o6paroeaur.rx

<MocKoscKufi aeaaquonHuii r4Hcrr4Tyr (uaqnoua,rrnufi uccle4onarelrcrrii
yurzeepcu rer)>, xaQe4pa 903 dlepcnexrranHrre Marep[a-,'rbr r4 rexHoJlorr4 14

a3poKocMr4qecKofo Ha3HaqeHI4s), AOIIeHT.

Oduuua:urte orrnoHegTbr:

f op4eer Cepreft KoHcranruHoer.rv,

HayrrH6ru corpyAHrrK, ArqnouepHoe

I4ccneAoBaremcru[ rnctutyr MarepLIaJ'IoB

AoKTOp TexHLIqecKItX Hayr, crapuurfi

o6ulecrno < I-{eH rpa.,rtHlrfi HayqHo-

utrcuu [.LL Meu4eleena>>,lla6oparoprar

(HaHoMarepnalrr z rap6rz4Hbre KoMrr03r,rrbr)), Haqa,'rbHr.rr na6oparopuz;

Kopuen IOpnft Bura,rlenzv, KaHArr,4ar rexHr4qecKrrx HayK, (te4epa:uuoe

focyAapcrBeHHoe 6ro4Neruoe yqpexAeHue HayKn tr4ucruryr npr.rrla4uoft MexaHr4Kr,r

Poccliilcroft aKaAeMr.rli HayK, orAen MexaHr.rKrr crpyKTypupoBannoi u rereporeuuoii

cpeA6r, crapurnft uayunuii corpyAHrrK

Aa_IIU IIOJIO)KLITeJIbHLIe OT3bIB6I Ha AIICCepTaIII4IO.

Axqr.roHepuoe o6ulecrno <locy4apcrneuuufi nayunrrii qenrp Poccuiicroft
(De4epaqr.irz <Zcc:re4onarenrcr<rzfi rIeHTp r4MeHrr M.B. Ken4rnna>, r. Mocrna, B cBoeM

NOJIOI(ITTEJIbHOM OT3bIBE, IIOAI]I4CAHHOM MUPOTTOEUU B.8., 4OXTOPOM TCXHI.IqECKI4X

HayK, npoQeccoporr,r, 3aMecrr.rreJreM feHepaJrbHofo AVpeKTopa rro cpe4crBaM

BbrBeAeHn-rr, yKa3iuro, r{To AucceprarlrroHHa.fl pa6ora coorBercrByer rpe6onaur.rrnr

r.n. 9-16 lloroxeHus o npr4cyxAeHr4r.r yveulrx creneueil, yrBepxAeHHoro

flocranosregr.reir,r llpanurerrr,crBa P(D or 24 ceurn6px 2013 r. j\! 842, a ee aBroll

3acnyxuBaer [pr4cyxAeHr.is y.reHoi crer]eHr.r Ka]H4fiI.a-ta rexHr4rrecKr4x HayK rro

cneLIr4a-rr6Hocru 2.6.11 . <MarepzaloneAeHr4e)) (rexHzvecrue nayrz).



Coucxare:t uleet 29 ony6luronannux pa6or, B ToM qacJre no reMe

Al4cceprarrliIz 20 pa6o7 r43 H].rx B perleH3r4pyeMbrx Hayr{Hbrx n3raltflx, BxoA.srlrlx B

repeireHb BAK - 3, zs uux s Eeror\4 cnrrcKe 3, RSCI - 3, Scopus - 4.

Halr6oree 3HarlrMble HayrrHble pa6orbr rro reMe Arrcceprarlu[:

l. Acranoe A.H., lloroalrn B.A., Cyriuauoe 14.B. PearquoHHoe B3ar{MoAeficreue

B cr4creMax Hf-Nb-B4C u Hf-Nb-B+C-C // 3nenrporr,rerannyprr4s. -2024. - No. 11. - C.

3 0-40. DOI : \0.3 10 44 I | 684- 51 8 1,2024-0 -1 1 -30-40. (Ee:trii cnr.rcor, K3 ).

Astapov A.N., Pogodin V.A., Sukmanov I.V. Reactive interaction in Hf-M-B+C

and Hf-M-B+C-C systems // Russian Metallurgy (Meta11y). -2024. - Vol. 2024, No. 6.

P. 1391-1399. DOI: 10.1 134150036029524102501. (Scopus, Q4).

2. Astapov A.N., Pogodin V.A., Sukmanov I.V., Zhestkov B.E., Prokofiev M.V.

Development of cflc-UHTC composite and study of its resistance to oxidation and

ablation in high-speed high-enthalpy air plasma flow ll International Joumal of
Lightweight Materials and Manufacture. , 2024. - Yd,. 7 , No. 3. - p. 3621i1 . DOI:
1 0. 1 0 1 6/j.rj1mm.2024.02.003. (Scopus, Q 1 ).

3. Acranon A.H., Xecmoe 8.E., lloro4zn B.A., Cyruauor tr{.B. Orucnn'rerrbHat

crofixocrr noKp6rrr4q zrstz-Mostz-zrB2-zrc na C/c-Sic KoMrro3r4re B cKopocrHoM

BbrcoKogHTa^lrbnuilHou rloroKe no:4yurHofi rr,ra3Mbr ll Mexauura KoMrro3r4r-llroHHbrx

Marepr4anoB r.i KoHcrpyKltuit. - 2023. T. 29, No. 1. - C. 98-l 14. DOI:

1 0.3 3 1 1 3/mkmk.ras.2023 .29.0 1 .07. (Be:mrii cnzcor, K3).

Astapov A.N., Zhestkov B.E.., Pogodin V.A.., Sukmanov I.V. Oxidation resistance

of the ZrSiz-MoSiz-ZrBz-ZrC coating on the C/C-SiC composite in high-speed high-

enthalpy air plasma flow // Russian Metallurgy (Metally). - 2023. -Yo1. 2023, No. 12.

- P . 1921-1930. DOI: I 0. 1 1 34lS003 6 029 523 1200 66. (Scopus,, Q4).

4. Acranon A.H., XecrI<oe F.E., Cyr<vanoe l{.B., Tepeurr,ena B.C. Vsernqenze

croirocru noKpLrrr,rr ZrSiz-MoSiz-ZrBz-ZrC K oKr4cJreHrrro u a6r,rL:!'uu B cKopocrHoM

BLIcoKo3HTa^IIbnufrHou rloroKe nor4yutroil nra3Mbr // MexaHllna KoMrro3tlUuoHHbrx

Marepr{a-,'roB r4 KoHcrpyKrlnft. , 2023. - T. 29, No. 4. C. 459-469. DOI:

1 0. 3 3 1 1 3/mkmk.ras.2023.29.04.03. (Eerurfi cuucor<, K3).

Astapov A.N., Zhestkov B.E,., Sukmanov LV.' Terentieva V.S. Improvement of
the resistance of the ZrSiz-Mosiz-zrBz-zrc coating to oxidation and ablation in a high-



speed high-enthalpy air plasma flow ll Russian Metallurgy (Metally). -2024. -Yol.
2024, No. 3. -P.121J33. DOI: 10.1 134150036029524701 180. (Scopus, Q4).

B 4raccepraqrar4 orcyrcrByror HeAocroBepHbre cBeAeHux o6 ony6nnKoBaHHbrx

Cyruauonuv I4.B. pa6orax.

Ha aBTope$epar rrocrynr4no 5 orgrreoe: or <I-{eHrpa;rrHuii

asporr4ApoAr.iHauuqecrufi r4Hcrr4Tyr ul,reuu npo$eccopa Xynoncroro> :a

or @fAOY BOnoAnllcblo Har{aJIbHEKa ceKTopa, K.T.H., Aor1eH'ra Przuleeofi

<Mocr<ogcxuil rroJrr4TexHr'rqecxuil yulrnepc rer> 3a rroArrr{cbro 3aBeAyronrero r<aSe4pofi

<Marepr.iaroneAeHze>, 4.r.u.., npo$eccopa Oeuauuur<ona B.B.; or IIAO <-{xoereBD 3a

IlOArrUCbro BeAyrlero r.rH)r(eHepa-KoHcTpyKTopa oTAereHu_s npoqHocTa, K.T.H., AOTIeHTa

Eperrauriofi A.Lr.; or (Dfyll <I{eHrparlHui uayvuo-r'r ccJreAo areJrbcr<ufi uucruryr
KOHCTpyKrIr4 OHHbTX Marepuanoe <llpor,rereii) r4MeHrr 14.B. fopuuitua> Haquonalrnoro

lrccneAoBareJr6cKoro rIeHTpa <Kypvaroecxrail uucrury:r> 3a noArrr.lcbro yqeHoro

ceKperapr LlHc'trrryra, K.r.H. Eo6r<osofi T .W.; or AO <MocKoecKrzii

Malrrl4Hocrpol4rellbHrrfr saro4 <AnanrapA) 3a noArfi4 c6io 3aMecrureJrr reHepaJrbHoro

Ar4peKropa rro KaqecrBy, x.r.u. (Dypauroea A.C.

Bce or:sIeH fionoxlzrenbHr,Ie, B Hrrx orpaxeHa Hay{Har HoBu3Ha. aKTvanbHocrb

u rlpaKTr4qecKat 3Har{uMocrr, pa6oru, HeKorop6le or3brBbl coAep)Kar 3aMeqaHLIt,

Ha[pHMep:

- Tar<ue KJrroqeBlre AJrr rerrro3aqr.rrH;rx Marepr4 anoB rrapaMe rpbt, KaK

KoHcraHTa cKopocrr{ rereporeuuofi perou6zHaqraz K, u rerrJronpoBoAHocrr,,

orrpeAereHbr He rIp.sMbrMZ MeroAaMr{, a nyreM o6pa6orxu pe3yJrbraroB ofHeBbrx

ucntrca:uufr. c r4crroJr63oBaHr4eM MoAeJrrHbrx npegc'ran:reuzfi.

KO.lIlqecTBeHHLIe OLIeHKIa IIOfperrlHocTu ee r4aNrepenfi.{?

flpono4rzlr.rcr Irr4

- Orcyrcrnyer o6ocnoeaurle rtr6opa flapaMerpoB BbrcoKoreMrreparypuofi

reprr,roo6pa6orr<r.i. B 'ra6nrzqe 1 yrnepN4aercr, qro yBenuqeHue BpeMeHr4

u:orepuuvecroi BbIAepxKr4 oKa3blBaer [o.]lo)I(I4TeJIbHoe BrI,ItHI4e HA CTerIeHb

KOHBepCr4r4 pearcHToB, nepeBoAs cr{creMy e 6oree repMoArrHaMr4.recr<r.r cra6nlrnoe
cocrofHr'Ie. oAnaxo HescHo, r4cxo.4r r43 KaKr4x coo6paxeur.rft fi pacqeroB ruel no46op

KoHKperHof o sna,r,euuh TeMneparyp r4 BpeMeHr.r nu4epxrr?

- B pa6ore B KaqecrBe apMrzpyroqefo KoMrroHeHTa [crroltb3yerc{ TKaHb

oAy
H.E.

A.C.;

capx(eBoro rnereHr4r yPAJI T-22P Ha ocHoBe Br.rcKo3Horo [peKypcopa. O4uar<o ue



coI4cKaTeJIeM IICCIeAOBaHAII:

pa3pa6oraH HoB6tfi nonxoA

KOMnO3I4IITTOHHbIX MaTepr4anoB c

yJrbTpaBbrcoKoTeMnepaTypHbrx KepaMrrK

K co3.4aHrrro yfJrepoA-KepaMr.FrecKr.lx

KOMnOHeHTaMTT MaTpr4rI HA OCHOBe

CI4CTCMbI C/C-HfC-HfB2-TiC-TiB2-NbC-

IIPEACTABJIEHO O6OCHOBAHIC BLI6OPA TKAHII I] CPABHEHIIC C COBPCMEHHbIMI4

yfnepoAHbrMr4 rKaHrMrr Ha ocHoBe rroJrrraKpriJloH r4"rparra (IIAH), Koropbre o6laAaror

bonee BblcoKIIMI4 MexaHlrr{ecKIzMI4 xapaKTepI,Icrl4KaM14 u cra6zlrtlocrrro cgoficre.

Bu6op o$aqna:murrx o[rroHeHToB r.i ee4yrqei opraHrr3ar][rr o6ouroerrsaerc.f, i{x

KoMnereuTHocrblo B o6lacru 4airuofi Alrcceprarllr oHnoft pa6oru, uo4reep>x4enuoft

HaJ'II4r{HeM y Hr4x coorBercrByrorrlr4x ny6rnr<aqufi, a raKxe rrx corJracrreM.

,{uccepraquounuil coBer orMeqaer, rrro Ha ocHoBaHr4r.r BrITIoJTHeHHLIX

NbB:-BqC-(SiC);

AoKa3aHo, r{To (popMr.rpoBaHr4 e MHoroc:rofrurrx ferep feHHbrx oKcr4AHbrx [JreHoK

rlplr reMneparypax 2100-2300 'C, npegcraBJIeHHbIX rrraBHbrM o6pasou cMerrraHHbrMr4

pacrBopaMn Tir-*Hf.Oz v (Ti 1",Hf,) 1-rNbrOz*o,sy c rrrr4poKr.rMu o6racrsNau foMofeHHocrrr

(0,3 < x < 0,7; 0,2 < y < 0,4; 0,1 < z < 0,4) w KoMr.reKcHbrM oKcr4AoM (Tir_"Hf,)oNbzOrz

(0,7 < z < 0,9), a rapKe 3aKancynripoBaHHbrMrr tracrrzuaMr.r 6opu4oe n rap6u4oe,

o6ecre-r[saror a6rrqlrounyro

\4aTep]4anoB ct4cTe\4bl

crofr r<ocrr, yfJlepoA-KepaMr.rqecKrrx KoMno3urlrroHHbrx

Cflc-HfC-HfB2-TiC-TiB2-NbC-NbB2-B4C-(SiC) npr4

rsauir,ro4edcrntrr.r co cKopocrHblMlz B6lcoKogHTa_r-Ibnaiiuuuta noroKaMl4

Kr{cJropoAcoAepxaulr4x ra3oB.

Teope'rzuecrax 3HaqaMocr6 rrccJleAoBaHr4r o6ocnoeaHa reM, qro:

AOKa3aHO, qTO 14 HTerpr4poBaHrre Mex(Ay cJlo_fiMr.r yrrepolHoro HarroJrHr4Telt

rronrzAr4clepcHbrx npeKypcopoB yJlbrpaBrlcor(oreMrreparypHr,rx KepaMr4x o6ecnequsaer

pefyJlupyeMbrri cuures in situ u cneKaHr{e KepaMr4qecK X cocraBJrrrolrl[x Marpr,rrl Ha

craruflx rap6onasaqrzrz lnuponuza cBr3yroqero r{ BbrcoKoreMrreparypHoil o6pa6orr<2.

flpral,reHureruuo x npo6neMaruKe Arrcceprarlr4rr pe3yJr6Tarr4BHo ricrroJrr3oBaH

KoMrrJreKc cyulecrByroqr.rx 6a:oelrx MeroAoB rrccJleAoBaHr.rr cocraBa, crpyKTypLl u

ceoficrs Marepr4zuroB, B ToM rrricre: MeroAr.rKr{ pacrporofi e:rerrpouuoil MrrKpocKorrr4u,

3HeproAl'iclepclroHHoro, peHTfeHocrpyKTypHofo LI TepMl4llecKoro aHarlr3oB,

crarl4qecKI4x ucnrtraunfr ua nzru6, f a3oAI4HaMI4qecKIlx creHAoBlrx lrcnr,rraulrfi ;



r.r3JroxeHbr pe3yrbTaTr,I BlrvflHr4fl XrrMrrqecKoro cocTaBa rrpeKypcopoB

ynbTpaBbrcoKoTeMrrepaTypHbrx KepaMr4K, Trrna cBr3yrolqero u napaMeTpoB

Texnpoqecca Ha cTpyKTypy, MexaHr4r{ecKr4e cBofrcTBa. TerrJronpoBoAHocTr,,

r{3nyqarenbHyro cnoco6Hocrb, KaraJrr4Tr4qecKyro aKTr,rBHocrb 14 croiiKocrb K a6rqquII B

cKopocTHr,rx rroToKax KrrcJlopoAcoAep)Karlzx ra3oB noJlyqaeMr,rx yfnepoA-

KepaM14qecK14X KOMIIO3IIIIIIOHHbIX MaTep14anOB;

! 
^T^Er!;'.^^-llry tlcHbt u r aArlllHocTb I{ 3aKoHoMepHocTIr peaKIIIloHHofO B3aI4MOAeI4CTBI4S B

cucreMax Hf-Nb-B4C, Hf-Nb-B4C-C 14 Hf-Nb-B4C-C-TiC-TiB2 npn 1750-1800.C, a

TaKXe MexaHlrsurr a6:rxquonuofi crofixocru co3AaHHbrx yfnepoA-KepaMr4qecKrzx

KoMrIo3I4I-IIToHHrIX MareplrarloB B cr4creMe CrlC-HfC-HfBz-TiC-TiBz-NbC-NbBz-B+C-(SiC)

B cKopocrHbrx BlrcoKoSnTanbnuiiHbrx rroroKax fa3oB rIpI4 TeMneparypax Ha

rroBepxHocrr4 2100" -2300"C 14 Bbrrrre.

3na-IeHlte rIoJlyqeHHbIX col4cKareJreM pe3yJlbraroB riccneAoBaHtaq AJrt r]paKTr4KI,I

rroATBepx{AaeTcr TeM, qTo:

pa:pa6oraHrr H Lr cro.nb3oBaHr,r g AO dUlI4lICM) cocraB ynlepoA-

KepaMl4rIecKofo KoMIIo3T.IUI4OHHO|O MaTepr4aJla 11 TeXHOnOrlIq ero noflyr{eHlz,s,

o6ecneqr'r earcrqv e [peAeJr flpor{Hocrn npu n:rlr6e 66,9 MlIa r] MoAylL yxpyrocrrl

10 ffla npu 20oC, renlonpoBoAHocru 3,3-3,5 Br/(ru.K) 14 cKopocrB rereporeHHoft

pexon6rzuaqzr{ aroMoB 34 *rlc npu 2727'C, cKopocrr.r :rrlneftnoro u MaccoBoro yHoca

2,45-2,61 lrr<u/c a 3,08-3,28 ur/c, coornercrBeHHo, rrplr reMrreparype rroBepxHocrrr

2 5 2l " -2827 " C B cKopocrnoM rroroKe no:4ylrHoii rrJra3Mrr.

OqeHr<a AocroBepHocrr4 pe3ynbraroB lrcc:leAoBaHur BbutBara, qro:

Ir-s 3Kclepr4MeHTaJrbHBrx pa6or pe:ymrarrr rroJrfreHrr ua ceprr.rSlrur.rpoBaHHoM

ooopyAoBaHur4 c npr.rMeHeHr.leM coBpeMeHHbrx MeToAoB r4ccJleAoBaHr.rr, noKa3aHa

BOCnpOr'r3BOAr4MOCTb pe3ynbraroB Ii3Mepeurzii $z:raKo-MexaHr4qecKlrx ceoiicrs z
xapaKTepzcrr.rr< a6laqr.rounoft crofi xoc:rv ;

uaex 6aznpyercr Ha aHaJrr.r3e [paKTrrKr.r r.r o6o6rqeHur.r lepeAoBofo oflLrra

co3AaHI4t yrJIepoA-KepaMI{lIecKI4X KOMrrO3r4rIr4OHH6rX MaTeprranoB c KoMnoHeHTaMr{

MaTpnq Ha ocHoBe yJrbTpaBbrcoKoTeMrrepaTypH6rx KepaMr4K;

r4crlon63oBaHLr coBpeMeHHbre MeroAuKr4 c6opa u o6pa6omn ucxo4uofi

rzHSopruaqran.

IIn'turtia BKJTaA coacKareJlt cocrolrr B HenocpeAcrBeHHoM Ir aKTI{BHoM yqacrlrl,I



B QopMr4poBaHItIl qenr4 a 3a!,a.q, r4cc.[eAoBaHr4q, B npoBe.4eH[r4 TeopeTzqecKlrx u

3KcrIepI'IMeHTaJIbHbIX I4ccJIeAoBaHvfr, auaJrv3e 14 o6pa6orKe rloJryqeHHbrx pe3yJrbraroB,

I4x o6o6qeHr4rz, OopMynr4poBKe peKoMeHA ar\vi4 v Bb_r_tsoAots, ts rroAroroBKe ocHoBHbrx

ny6ruKa\vi4 rro reMe, JrrlrrHoM yqracTvlr B alpo6aq[r.r pe3ynbTaroB 14 ccreAoBaHuq.

B xo4e 3arllrrr'I Al4cceprarlr4r4 6rr:ru srtcxagaHbr cneAylorqrie Kpr4TrrqecKl4e

3AMEIIAHI,I.{:

- B pa6ore [pr.rBeAeH;r rpaQzxu r]3MeHeHrrr gHaqeuuil TeMrreparypbr,

4ocrurnyrofr ua lzqenofi rroBepxHocrr.r o6pa:qoe, a raKxe BeJrr4rrr4H6r cpeAHefo

MaccoBoro yHoca a cpeAHero lliueftuoro yuoca. Karulr o6pa:orr,r IIIno olpeAeneHr4e

xapaKTepucTr.rr ynoca? Karyro poJlr, 14rpaeT Ar.rHaMrrKa rr3MeHeHur rerraneparyprr?

- He .scHrr [pr4qaHbr ABrrxeHr4r oKcr4AoB rzs r:ry6rzHu nreHrtt r uapynruoft

noBepxHocrr4. Vro ssrqerc.s ABnx(yrquMrr cLrnaMv npoqecca?

- B rrpouecce AoKJraAa yKa3au pflL Xr.rMr.iqecKrix pearr1tfi. Ecru InI

noATBep)KAeHLIe EporeKaHLIt AaHHbrx pear<qzil B orrr4c6rBaeM6x Balrra ycJroBr4rx 14 lreM

AoKa3r,rBaerc-s (popMupoBatr.re orMer{eHHbrx coe4r.treur.rii e crpyr<rype?

Coucxare:m Cyr<lrauon 14.8. orserrar Ha 3aAaBaeMbre eMy B xoAe 3aceAaHz_rr

Borrpocbr u fipr]Ben coocTBeHHyro apryMeHTarlr4ro :

- I a3oAuHaMr.iqecKrre r4anrtrarr4fl rrpoBoAr4nr.r no prAy pexuMoB. [:u r<aN4oro

onpeAer_srr4

o6pasqax, $opvupoeanu Ar4ana3oH rr3MeHeHus BeJlr4rrr4ubr cpeAHero MaccoBoro yHoca

AJLf, AaHHoro pexirMa. Aualorv quulr o6paaolr paccq[TbrBan]4 cpe4nr.rii nznefinuii
yHoc, rr3Mep{q Mr4KpoMerpoM Totnrlr4Hbr o6pasqoe Ao rr fiocJre ucrrctlauuit . llpu sroira

rr3Mepenr4r rrocJle orHeBrrx ros4eicrnuft npoeo4r.rlrr B caMbrx <nonpeN4dntrx>

Mecrax o6pa:qoe. [uuavut<a v3MeHeHrzr reMrreparypbr Ha noBepxuocrz o6pasqon

rroKa3brBaer ypoBeub peiur.r3oBaHurrx pa6ovux reMrreparyp. llo ee rzsNaeHeHrrro MoxHo

cy Al.j'tb o BeJILIqLIHe KaT€UII4TUqHOCTLI IOBepXHOCTV [OnyqeHHbIX KOMIO3I4TOB.

- OcHoeHoii ABr4xyqefi o.uoii no4reMa B{3Krrx npoAyKToB pearqufi e

HapyxHylo qacrb [JreHKI] tB,t.sercr o6reunoe pacrxr4peur4e B pe3yJrbrare oKrrcJreHr4t

pexuMa r4crrLrrbrB€urz rro HecKoJlLKo o6pa:qon. Cpe4unil nraccoerrii yHoc B npeAenax

KaxAofo orHeBofo 3Kclepr.rMeHTa paccqnrbrBanr4 nyreM AeJreHr4r pa3Hr4rlbr Maccbr

o6pa:qa 4o Ir trocJre v crrbrraHr4 r n o6rqevy BpeMeHn 3Kcrrepr4MeHTa. Maccu

rrprMrrM B3Berrrr4BaHr4en. Pesyll.rarrr, flonyqeHHbre Ha HecKoJrbKr4x

6opu4ntix u xap6v4nrtx $as. YnenraveHne roJrrr]rrHbr oncrz4Hofi rrJreHKr4 a rracrur{Hoe



3aJreqr,rBaHze AeOeKroB Saeauz, npe6urarorquvrz

[plBoArT K rpaAr4eHTHOMy CHr4xeHrrro KoHrIeHTparIr.r[

OT IIOBCPXHOCTII,

- llporer<auv e yKa3aHHbrx n pa6ore peaKrlr4ft noATBepxAaercr AaHHbrMI,r

TepMoAIlHaMIrrIecKI4x pacqeroB. (DopMI4poBaHI4e orMeqeHHbrx coe4ranenzfi B rrreHKax

noATBepxnaercr pe3yJlbraraM4 crpyKTypHblx 14 cc"rle.4o Ba uafi veronavlr crauupyrouleI

elerrpouHofr Mr.rKpocKonr4 14 rr sHeproArrcnepcuounofi cneKTpocKonIllI, a raKxe

AaHHEIMI4 peurreuoQa-roBoro aHa,'II43a. llpz u4eurr.r$ r4(a\Lrkr MHoroKoMrroHenrurrx Sas

lIcllonb3oBaJII{ I1onrleHHLre MoJIEHbIe AOJII] KaTITOHOB B MeTaJIJlr4r{eCKI,IX [O.{pelleTKax.

tr4x orHoclrreJrbHoe coorHoIIreHV e xopomo ycranaBJll4Baerct Me.r.oAoM

3Hepf oArrcflepcr.t osnofr cneKTpocKorrzr4.

Ha sace4aHuz 18 geKa6p-s 2025 ropa lr{cceprarlr4 oHHrIfi coser [prrH{Jr perxeHrre:

3a HoBbre uayvuo-o6ocuoBaHHble rexHlr ecKl4e 14 rexHoJrofr4irecKlle pelIeHI4{ tlo
pa:pa6orre yrJlepoA-KepaMlrrrecKlrx KoMrro3urlrr oHHbtx Marepr4ajroB r{ TexHoJro rui't ux
fionyqeHu.s, BHeApeHr.re KoropErx BHocnr 3Har{r4TeJ'u,Hbr[ ar<la4 B pa3Bi,rrae crpaHbr,

npr{cyArrrE Cyxlaauony 14.B. yveuyro crerreHb KaHnrrAara rexur.rqecKrrx HayK.

llpu npoaeAenrzu raiiuoro roJrocoBaHur Arrcceprarlr4ognr,rii coeer B KoJrr4qec.r.Be

18 velonex, H3 Hrrx 7 4or<ropoe HayK rro cflerJr4a;rbHocru 2.6.11 . <<Marepr.r a.,roreAeHse))

(TexH[-recKr4e Hayxu), yqacrBoBaBlrr4x B 3aceAaHr4v, rls 24 .reJlosex, BxoArlrllrx B

cocraB coBera, rrpofoJrocoB€urr4: 3a - 18, nporne - Her, ue4eiicr:nure,ttur,rx

6rolnereneil - ner.

llpegce4are:rl
A14CCepTarlr,roHHof o coBeTa

V.reHrrfi ceKperapb

,4r.rccepTarlr4 oHHoro coBeTa

18 sexa6pr 2025 rosa

MaMonos Au4pefi Muxafinoeuq

B B{3KO-TeKyqeM cocToqHI4I4,

Kr4cJropoAa no Mepe yAurellvfl

hrh Cr<eopuonaCeerrauaBna4ravzpoaua

llpoperrop no uayunoii pa6ore tr4saHoe AH4peii Blagavupouru


