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OT3bIB
o4uqua;Guoro olrnoneHTa Ha Arzcceprar{uonuyro pa6ory Asur<uua Bacuttus AreKceesr.r.ra
<MogusuquponaHr're noBepxnocrn yfJrepoAHofo BoJroKHa v3 noJlllaKpqnogr,rrpr4n6HLrx

BOJIOKHIICTBIX MATEPIIAJIOB BrICOI(OAO3FIBIM O6:rYVErrAEIr,r IIOHAMII I{HEPTHbIX 1A3OB),

IPEACTABNEHHYIO HA COIZCKAI]NE YIErrOfi CTEIIEHI,I KAHALIAATA TEXHI{qECKIIX EAYI( IIO

CIEq}IAJIbHOCTI{ O5,16.06 - NOPOIIJKOBA,f, METANJIYPIII-'I II I(OMIIO3ITIIUOI{HI,IE MATEPHAJI6I.

Anrya,rruocrr nrr6panuoii reur,r
Enarogap.a yHIiKanbHOMy corleraHrlro nugnofi nrornocru, nr,rcorcoii MexaHr.rqecKor.r

I]poqHocrH rrplr noBbrrrreHHr,rx reMneparypax, esrcoxofi crorixocru K repMr.rqecxrzM yAapHbrM

Harpy3KaM r.r a6:rnqrzoulloit crojtr<ocrrz yfnepoA-yrnepoAHr,re KoMno3v rlrroHH6re Mal.epuaJrbr

(yyKM) Harfinr{ ur4poKoe nprrMeHeHr{e A.lrr r43roroBneHr'f, D,reMe}rron xoucrpyxquit,
ficfl]'rrbrBarorqr4x BbrcoKr.re repMoHarpy3Kr4. llonrruresrze u cra6lrnu:aqur xapaKTgpr.rcrr.rK

wI(M .{srsercs BaxHofi HarrHo-TexHzqecnofi npo6:relroil, xoropax [pr4BoAr4r r( floucr(y
rroBbrx rexHoJrofuqecKr.rx peureulrfi. Hanprzlrep, paccMarpuBarorcr nepcrreKTr.rBbr 3aMeH6r

CTABIIITIX Y)I(E TPAAV UIIOHHbIMI.I YINEPOAHbIX BO.IIOKHI{CTbIX HAIOJIHI4TEIEiI UA OCUOEE

lonfiaxprrnoHrzrpr4 J]oB6rx [peKypcoB Ha yrnepoArrbre Harronr{rzreJrr{ na 4pyrofi ocHoBe, B

qacTHocTLI, BItCKO3br.

Terra ue MeHee Bce paBHo ocrarorc.f, pe3epBbr ynyqureHur cnoficrs rpaArrqrioHHbx
YVKM o4nau rr3 TaKr4x eS@er<rzeurx uanpanneHuil flBrflercs. vo4u$raraq'r pa6ovzx
noBepxHocreii 3a crler rIoHHoro o6:ryrer*rr npri rioHuo-nna3MeuHoft o6pa6orre. llolyuenur,te
9KCrrepr.iMeHTajrEr{Ere pe3yn6Tarbr cBr.rAerejrBcrByror o raxoil sogN{orxHocrr{, rrosroMy reMa

'4uooepraqrzoHHoft pa60trr Anurwa B.A. rnnxercr, 6eccnopno, arryanruoil, KaK B HayqHOM,

TaI( It B IIpaI(THqecKoM [JIaHe.

.{ocronepnocrr, r.r HoBrr3Ha pe3yJrr,.r.aroB

I]e:rtro gr.rccepraqzouHofi pa6o*r Aumuna B.A. ,BJrrerc, pa:pa6orxa zonno_
nJIa3MeHHLrX MeroAoB flonyqeHr.ir yfneporHoro BonoKHa c rooplrponannoit nonepxuocrrro
rryreM ycrar{oB)reHrzrr 3axoHoMepuocreii Il sarropon v oHHo-r{HAyrlnpoBaHHofo cy6uzrpouuoro
ro$pnponanun c I'TcrroJIb3oBaHV eM coBpeMeHHrrx rior{Ho-rrJra3MerrHbrx MeroAoB o6pa6ornz n
rrccJreAoBaHH,I troBepxHocrr.r. ,{ocronepnocrr 14 rroBI.{3Ha pe3yn6TaroB pa60rr,r 40crurHyra Ha
ocHoBe rIpoBeAeHHbIX aBTOpOM Teoperl4qecKlrx rz 9I(creprrMeHTzLTbHbIX r.rccJleAonaulrii ua 6a-ge

Syu4a]'renraaluux nololceuufi Susuvecxoro Marepr4anoBe,4eHrr.s c ficrroJrb3oBaHneM na3epHor4

ronuolporoMerpritr, pacrpoBoii elerrponnoil MrrKpocKonr.rr4J cnel(TpocKonHI4
KOMOIZHaqTTOHHO|O pacc9tHrrt cBera, a rarcKe coBpeMer{HbIX MeroAoB aHaJlrr3a u o6pa60rra
9KCIIepI,IMeHTZInbHbIX,{aHH},IX.



Hayvuoii Honr,rguofi _rrnr{rorc.f, :

1.Ycranosreuue sarononrepHocreft LI3MeHeHr4, crpyKTypbr rrpu uo4ra$r.iqltponanuz
[oBepxHocrl4 yrnepo.4H.fo BOJIOKHa Ha OCHOB. rronuaKprlnoHr4Tpvna pv BbrcoKoAo3HOM
(>1018 rzon/cu2) o6nyueur.rr.r roHaMr HeoHa rr apfoHa c 3Hepn4xvn n 4ecx*r.t r<eB.

2. vcraHosrenue, qro AoMr4Hr.rpyorqr.rM tlarropor,r r4oHHo-r4HAyrlr4poBa'Hofo ro$plrpoeauNr
BOJTOT(Ha fl'rflercfr onpe4e:uerrmril B qucne cMeqeHrzfi Ha aroM )poBeHb repBuq'.rx
paJIr.iaUUoHr16x HapyttleHnii.

3. llorca:ano, qro r.roHHo-r.rHAyrllrpoBaH'a, roQprzporauuax crpyKTypa ,Brserc, repMfiqecKr,
crofiroil Ao reMrreparyp He MeHee 2400 oc 

14 npaKTuqecKr.r He rz3MgHrer Mexar,uHeoKrre
cBoftcrBa yrnepolHofo BoJroKHa.

4. Onpe4enen xapaKTep uo4r.ttfzqlrporaural yrnepoAHoro BoJror(Ha Ha ooHoBe
nonr4aKpr{noHv rpr r6Horo BoJroKHa npn o6ryuenzu }roHaMrr nJra3MeHHOfO yCKOpUTen{ c
arro'uHbrM croeu. lloxaraso, vro o6ry-reur4e rzoHaMr.r feJrrrr c oneputefi ne nrnne 3 xeB
lpr4BoAr.rT K r.roHHo-nHIyrIHpoBauuorr,ry ro$pupoBaHr4ro noBepxHocTr4.

Ilparcruvecxan 3'aqlrrMocrb pa6orrr 3a*rloqaercs B ToM, qro ycraHoBJreHHrrre

3aKoHoMepHocrr4 Br,Icor(oAo3HbIX I4oHHo-t4 H,qyrlr4poBaHrrbx crpyKTypHbrx r.r3MeHeHJErz

IIOBEPXHOCTII YINEPOAH.IX II KOMIIO3I4I.IIIOHHbIX MATEPI,ANOB NO3BOISIOT NPOBOAIITb

T4 CCNEAOBAI{I,I' E O6IACTZ PA:PA6OIrZ, CO3AAHI,I' LI II3YTEHLIfl HOBrIX KOMNO3II]J'IOHHrIX

MareprraJroB cnoco6sr'rx pa60rarr B ycnoBrisx BLrcoKrrx reMneparyp r{ paAr.raquoHHofo
Bo3AefrcrBI{f,. Anroporr,r flpeAno)I(eHrl TexuoJrorraqecro4 fi cnoco6 rroHHo-n,]ra3MeHHoro
nzogusraquponanr'rr yrJrepoAHLx BErCOKOMOAynbHbrx BoJroKoH, 3aqr4qeHHbr[ narenrona p(D u
pe*oMe'Aar{rr4 no efo peanr3aurr}r Ha r{oHrro-nna3MeHHoM BaJ{yyMHOU O60py40nanau,
BErlycKaeMoM poccl,Ifr cKrzMu npou3BoArzrensMu.

{zccepraqzl r43JIo)KeHa na 127 crpanuqax Maurrznorrr.rcHofo reKcra. Oua sxrroqaer
BBereHrze' qerbrpe fJraBbr, 3aKjrror{eHrre, cnucor( riclonb30sauHoil nrrreparypbr, co4epx<arquft B1

rlo3t4rlrlIo, 2 npux'o>xenux, a rar(xe 50 prcynron u g ra6lzll. OSopvneHr.re Aacceprarluri
coorBercrByer ycraHoBJreHrrr,rM rpe6onantinl,r.

leranruoe paccMorpeHue .{tzcceprarluoHHoft pa6oru no3Bor.sgr Bbrf,Bfil.s, qro
oprirr4 HaJrbHocrE 11 HOBr43Ha npe4:roNeHnoil u nponepeuHofi Ha onbrre r4rer.r coc,ror.rr B

paspa6o:rxe Hosoii fioHHo-nragnresuoii rexHo;rorr z, no:no:r.rrorqefi yBerr.irrlrrb ycroilvynocrr
YVKM r crarfiqecK'M H AI4HaMLIqecroIM Ha.rpy3*aM u ytsenuqurb I4x cpoK g^crrryaraqrzr{ B
axpeccuBHotr cpe,qe, 3a cqeT rioHHo-Hu,4yrlripoBaxuoro cy6rr.rv xpounoro ro$puponanu.r
noBepxHooTLI BOJIOKHa.

O6que rr,tnogrr no pa6ore AocraroqHo o6ocnonanno orpar(aror colep)KaHrre
AzooepralrHlr. .{ocronepuocrl pe3ynbraroB rr BLrBoroB, norylreHHbrx AuzxzHrrla 8.A.,
o6ecneqena reM, rrro flpelnox(eHHar aBTopoM t4A'.f, a _tsirfionHe'Hbre ,,o 9e pa:pa6orr<e
rzccneAoBaHr4t IICIIOJI63OBaJTEI LI HaIXJII4 nOATBep)r(AeHt4, Ha npaKTIzKe.

rlo reue gucceprarlr4rr aBropoM ony6mrrconano 6 revaruux pa6or, B ToM qrcle 3 orarr,a
B xypHane r.r3 fiepeqHs BeAyrr{ux Ha)nrH'rx )r(yplranoB 14 u3!'a*vrir BAK pO, Scopus ra Web of
Science, nonyrreH 1 naresr Ha uso6pereuue B coaBTopcrBe. Marepua,rbr Ar4cceprarlrir.i



pa3MerqeHbr B r'rHrepHere Ha caitre Mocr<oscr(oro AnuaquonHoro tr4ncruryra (HI4y).
Jrorlrqecxu 3aBeprrreHHbre pa3Aenbr pa6o*r 4orna4brBa!,rrzc6 Ha 7 ueN4ylrapo^l*rx
nou$epeuqzxx, rpoxoArzBrrmx B nepr.ioA c 2077 no 2019 ror. Tarrzu o6parou, Mar.eprraJrbr

Ar-rcceprarllra ony6:rzxonaHtr 40crarorrro noJrHo.

3aueqanun no pa6ore
Hapx4y c HecoMHeHHr'IMIt AocrorIHcrBaMu n a4pec pa6orsr Mo)r(Ho BbrcKa3ar6 prr 3aMeqa'Zu,
KoropLre, oAHaKo, He 3arparrzBalor HayqHlro ueHHocrb, npoBe,qeHHoro Auzrcr4Hl ,{ B.A.
I,ICCJIE.[OB AHIZ'.

1' tr4s MarepltanoB rrrccepralll4ll He scga cyrb AuHaMuqec*ofo or)I(I4ra, qeM oH or.lrr.rqaerct
or o6rrqgoro otxura

2. BusyansHoe cxoAcrBo ro$puponauuoit crpy^rypbr npz o6lyueuzlr rroHaM, re,rr.r,
(puc.4.2) co cnyqarMu o6ly.renlrr HoHaMrz aproHa rz HeoHa (puc.3.1) g:u nueoga o6
oAt4HaKoBoM xapaKTepe roSprzpoaauux 6sr:ro 6tr 6o:ree y6egnrenb'BrM npr4 orleHr(e
reoMerpr.tu roqpptzpoeanuoii crp),r(Tlpbr (nepr.roga cLre4onaHur, yrJroB uar<noua z r.n.).

3 orcyrc'rnue B Arzcceprarrur'r lr anrope$epare cxeMbr o6lyveuur BoJroKHa 3arpyAHrrer
noHrrMaHrre o6pa:onauzx crpyKrlpr,r r nepurzuuofi u neprl$eplliinorl .racra

o6lyver:Horo BolroKHa.

4. Vqurrreas reMrreparyplr]ro 3aBrrcrzMocrr Aonr4 roQpon (puc.3.6), Kar(erc,
Her(oppeKrHbrM rrpr.rMeHeHr.ie npune4ennoft na crp.g0 $opuynu An olpe.4ereHr4.r
Bbrcorbr ro$pon npu [ocrpoeutrrz 3aBrrcr.t Mocrr.r r4x B6rcorr] or reMneparypbr
o6:ryvaelroro KoMrro3r{Ta, npe4craueuuoft ua pr.ic.3.g.

5. Cnzcon conpaqenlrfi cneAyer BrrrroJrHrrr, n a.rtlanu.rrort nop_[AKe.

3ax,troqeuue

friccepraquonu an pa6ota Anuxuna Bacur,us. Alexseeeuqa rBrrrercr garonqerrrori
nay'ruo-xna,rr.rsunaqzonuoil pa60rofi, nrrnomresuoft Ha BbrcoKoM HarrHo-TexHrrqecKoM
ypoBHe, B Koropotl IBJIoxeHbI uayuHo o6ocuoBaHHLIe 'r'cxHrrqecKr4e I4 TexrroJlof1lqeoKr4e
npo6:ren'ru u pe reHa BaxHaiI B HayrrHoM rr nepcttel(T]1BHa{ B rlpar(TlzqecKoM orgorrreHl4r4
aKTyanr'Has HayrrHo-TgxHl.FreOKafi 3a"{aqa, 3aK-rrloqaloua{cx n pa:pa60rr<e LIoHrro-nJra3MeHHOfO

MeroAa rronyqeEr'ir yfnepoAHofo BoJroKHa c rospuporannoil nonepxuocrHo Anr qero aB,r.opoM

6r;'u ycraHoBngH[,I 3a*oHoMepHocrlz rr B'urBJIeHbr $arroprr [poqecca rroHHo-
rzHlyqupoBaxHoro cy6vr.inpouuoro roSpuponaur.rx.

AHr4KrzH B.A. nuec ocnonnofi Br(naA B .4r.rcceprarlrroHHy,ro pa6ory. pe:ynr,ra*r,
[onyrreHHLle AI'IccepraHToM' .4ocroBepHbl, tBrslorct lIoBBrMIz Iz r4Meror B4)KHoe HayqHoe r.I

IlpaKrr4rrecKoe 3HaqeHr're, BbrBo,4br o60cHoeaunr. Anropesepar Aricceprarlr4u coorBercrByer ee
corep)r(aErzro. Bce ocHosurre no.rro)r(eHr.rr Arzccepraurzu ony6nrzr<onaur,r B perleH3r4pyeMbrx
rr3Aarrurx, B ToM rrr4cre BugceHurrx B nepeveur BAK.

llo cnoeii nayvuoii rz rrpaKTr4rrecKoit snaq'Mocirfi r,ncceprarlnr . coorBe.r.orByer
rpe6onaunxrrr n.n' 9-74 dlonolrenrs o npr{cy)r(AeHr4rr yqe'brx creneHerz), yrBepx(AeHHoM
rrocranoBlTeHrrer\4 rlpanuTe*crna PcD Nsg42 0r: 24 cenrx6px 2013 ro4a n qBrf,erc, Eay.rHo_



KBanI'IQLIKarInoHHoit pa6ororl, r(oropatr BHocrir cylqecrBeHHbrri BroraA B rroHr.rMar{r{e

3aKoHoMepHocrerl IIpoqeccoB r.roHHo-r.rH,qyrlrrpoBaHHof o cy6urzr<ponuoro rorfpuponanlu
IIOBepXHOCTTT [OnUaKpr.inoHr.rrpr-rJrbHof o yrnepoAHoro Bonor(Ha npr.r Bb]coKoAo3Holr o6lyveHuu
efo LIOHaMI4 IiIIepTHLIX fa3OB.

ABTop ruccepraqzl.i Auuxr.iH Bacu.l.uit Arerceenaq 3acJryx{rzBaer npr4cyxAeH.Ljr er\{y

crerreHrr naHAr.iAara rexHuqecKr{x HayK no cneqfiairbHocrrr 05.16.06 , flopouronan
MeTannypru{ I{ KoMno3llquoHHLre MaTepr.Ia.llbI.

O{ruqlra,rr,Hrrfi onrror.reHT :

I{augugar rexHr.rqecrux Frayr(, AorreHT na$e4prr <Brrcor<ooSdrexrznnrre rexHo:rorfi[
o6pa6orxz> $egepauruoro rocyAapcrBeHHoro 6ro4xernoro o6pa,:onare:muoro yqpexAeHr.irr

Bbrcrrero o6pa:onaurz.r MfTy (CTAHKI4H).

A4pec: 127055, r. Mocrea,

Ter.: 8 (499) 972-95-61,

@egopon Cepreii Bo:rr,4euaponuv

.notntcuocmo 47. ,,*"4o.o,ro.tl @.!4.O. {b oono-t-' "[o' / d,/
IIe,!amu opeaLtu3aLluu

(l ltr. 11

A4pec opranu:aquu: 127055, r. Mocxra, Ba4roncr<uit nep.,3-A, Mocr<na

FlaultenoeaHue opraHIr3aIIIrI4: (De4epamnoe rocyAapcrBeHHoe 6rognrernoe o6pa-:onare:rr,noe
yqpexAeHue ll6Icrrero o6pa-:oranul "MocxoscKIIii rocylapcrBeHrrbril :rexuoloruqecrufr
yHuBepcrirer " CTAHKI4H"

3:rerrpouual no.rra: rector@stankin.ru

Te:re$on: (499) 973-30-66

\-'-
llo4nucr, {Degopona Ceprea B qa y,4vvroBep{ro:


