
Orgrre

na arropeQepar Ar,rcceprarlnonnoil pa6oru Bopravena Koncranruna fpuropreezua

Ha reMy <MurpocrpyKrypa Hr{3Konerr{poBaHHrrx cralefi u oco6ennocrl,I ux pa3pylueHl{t B LIHTepBarIe

Br3Ko-xpyrrKoro [epexoAa) Ha col{cKauue y.renofi crerreHr4 Kau4vrAara rexHLIrIecKI{x HayK

rro cnequarrlnocrz 05.16.01 - <Mera-rrnoBeAeHue H TepMr{qecKar o6pa6orra MeraJrJroB Id crIJraBoB)

O6ecne.reHne MexaHnqecroft 6esonacHocrlr KoHcrpyKrIr4oHHhIX Marepl{anoB B [poqecce

crpor,rreJrbcraa vr gKcnnyarallnil o[acHrrx o6rerroB, KoropbrMu flBrflercfl. Marl,IcrpanbHrle

rpy6onpono4rr HeSru n ta3a, piuMerrleHHhre B 3anonrpHoM Kpyre Poccuu, olpeAenterct

B 3Harrr,rremnofi creneHlr rperqlrHoctofix.ocrrro MeraJIJIa [pr,r HI,ISKI{x reMneparypax, KorAa

KplrruqecKr4 flporBnqercq B.s3Ko-xpynxuit nepexoA (nopor xnaAoJloMKocrn) v .f,Brtercq

eilru{efi trrefi HapoAHoxogsfi crneHHo it za4a'aefi .

Vlccnegonannn MuKpocrpyKrypHbrx (parropon BJrr{rroqrx Ha sror rlpoqecc

rrpoBoAr,rJrr,rcL Ha Jrr4cToBoM npoKaTe npoMbluneHHhrx nJIaBoK TIIIIpOKO npUVlenXeuoft

coBpeMeHHofi cranra MapKr4 09f2C B put3Hbrx cocro.fiHlr.f,x nocraBKl{, a raKxe Ha JIHcroBoM

npoKare npoMbrrxnennoft nnasrcrn III Hr,r3KoyrurepoAucrofi MprKponerl4posaHHofi crarru ypoBHq

[porrHocru 625 - 825 MfIa, noJr]nreHHofi repuouexaHr{qecKrlM KoHTponupyeMblM npoqeccoM.

HayrHrre pe3yJrbrarbr flon]qeHbr Ha ceprn(praqlrpoBaHHoM vcnblTareJlbHoM

o6opyAonanuu c npHMeHeHHeM coBpeMeHHhrx MeroAoB uccre4oeanufi, BKJrroqarcqlrx

naarpo(fparcrorpa$r,ruecrufi anaJwr3 c rrprdMeHeHr4eM cLIcreMEI A[rfl MaKpocleMKI4,

AByxrrf{eBoil ycrauoarcu CrossBeam 1540 EsB (Carl Zeiss) MeroAaMI{ 4u$parqura orpoKeHHbrx

3neKrpoHoB (AO3), npocaeuuaaroqeft Kuryru 4raQpaxqnr.r ([tr(A), MuKpocKoruu

opr4eHrarlr4oHHoro KoHrpacra (MOK), MuKpocKorruu (porycupoBaHHoro rloHHoro n1^{Ka (OI{fI)

u 3D perconcrpyKqr4r4 Ml,IKpocrpyKrypu OI4IV[O3 n t..q.

Ha ocHose vBWeHvA oco6ennocrefi pacce.auvrs. Berftr'qvtu y.lapnofi B.g3KocrI{, aualrln3a

nprrpoAbr Lr KoJrrrqecrBeHurrx xapaKTepucrr,rK MlIKporpeI[ItH 4na o6pasqoB lrJraBKH Il Ty2

cruru 09f2C n pa6ore [pLrMeHeH nosrrfi noAXoA K r,r3fleHl,Irc Bt3KocrLt HLI3KonerIlpoBaHHbrx

cra-nefi B r,rHrepBErne B - X [epexo4a, nonfreHbr ycnoBrlq o6ecneqenns 6olee BBIcoKoro ypoBrul

Br3KOCTr,r llplr 3aAaHHOM ypOBHe npoqHocrlr, KoTopbre peall,I3yeTcs He TOrbKo 3a cqeT

r,r3MerbqeHr,r.fl pa3MepoB 3epeH vr BbrAeJreHHJr rcap6Il4or, Ho vI 3a cqer Bapbl4poBaHuq

coornoruenrnfi 6olee Br3Koro (nnacrrauuoro) K(D v 6olee xpy[Koro (npo'troro) E.

Vver {parMeHrarlrdr,r vr :narvlrvrfl. cpocrKoB rrpu orIeHKe BKJIaAa KoHKperHhIX cocraBJrf,rorqux

Mr,rKpocrpyrTypbr r o6qyro B.rr3Kocrb Hr,BKonerupoBaHHbtx (feppurno-nepJrllTHbD(' a rarcKe

(feppurno-6eftHutrx craleft nosBoJrrer 6o:ree roqHo olleHuBarb vt npol'Ho3plpoBarb

cooTHotueHLIrI ((MLIKpocTpyKTypa -y1ap*afl Bt3Kocrb> B LIHTepBane B - X [epexoAa.

B npoqecce uccneAoBaHuft nolyreubl HoBbIe.pe3yJrbrarbl:



1. Paspa6omu nosufi gKcrrepr{MeHTanrnufi noAXoA K Il3freHurc B.a3KocrI{

Hlr3KonerlrpoBaHHhrx craJteit, ocHoBaHHbrfi ua nsyrenkrhpacceflHvrBervluuH yaapnofi Bt3KocrI,I.

2. 3rcnepzueHTaJrbHo rroKa3aHo, trro rzcroqHr4KoM pacceflHvts. BeJII,IqLIH yaapuofi

B.tr3Kocru o6pasqon Hlr3KonerurposanHofi cralru 09f2C nocJre 3aKIIJIKI4 vI ornycKa

nplr pirpyrueHprrl B r,rHTepBane Br3Ko-xpylKoro rrepexop;a flBrflercr o6pa":onaH]Ie JIoKaJIbHhx

o6lacrefi Mr{Kpocrp}xrypbr rrJracrraqecrcoft 3oHbr c rroBbrrrreHHofi n nonuxennofi Bs3Kocrblo,

LrHAuKaropaMr,r Koropbrx ABrflercr o6pasonauue xpynKux vt Bt3KI{x MtIKporpeIqI,IH,

cBprlereJrbcrByrouux o npeAruecrsosasuefi pa3pyureHrrro nJracrl4qecHoft 4e$opMaql,Iu.

3. BHqsreHa x'urteirlHas. Koppemqur cyurraapnofi AJrLrHbr erarcux/xpyrlKl,Ix MLIKporpeIrII4H

r,r BeJrr,rqr,rHrr y4apHofi Br3Kocrr,r KoHKperHbrx o 6pasqoe.

4. florasaHo, rrro o6pasonaune AByxypoBnesofi QparvreHraqnu [epJrlttroro $eppum

[poucxoAtrr Ha ara1m pocra rrJracrr,rH rleMeHTr,rra [pr{ HapyueHul{ ycnonprfi roonepa\ran.

B garucravrocrr,r or noranurofi KoHrleHTpaquu C K MoMeHTy Haqalra T---+o npeBpalrleHl{t,

flpeBparrleHr.re r43 4nyx(pa:nofi o6lacrn conpoBox(Aaercq o6pasorauueu cpocrKoB

AosBTeKroLrAHoro vr [epnurHofo tfeppura, B To BpeMt KaK pI3 o4iro([asuofi o6nacru

npeBpaqeHlae nponcxo4nr c o6pa-:oBaHI,IeM vn4LrBu4yanbHbrx 3epeH rlepnura.

5. llpe4loxeu nonrrfi rroAXoA K onpeAeneHnro KonuqecrBeHHhrx xapaKTepucrllK

Mr,rKpocrpyKTypbr Hr,r3KoyrnepoAr,rcrrrx Htl3KoJrerupoBaHHbrx crarefi c $eppnrno-neplnruoft

MrrKpocrpyrrypofi u (feppurHo-6efiuuruofi uur<pocrpymypoft, 6asupyroquircs ua oIIeHKe

coBeprxeHcrBa ee cocraBJurroqr{x MeroAaMn 4u(fpan4r4r4 orpaxeHHbrx gneKTpoHoB.

6. floragano, qro rroBbrrrreHHoe paccerHr,re 3HaqeHr,rfi ygapuoit Bfl3Kocru o6yclonleuo

loralrHoft HeoAHopoAHocrbro MlrKpocrpyKTypbr, rrHAr.KaropaMLI rotopofi tBrttorcq

o6paronaune Mr,rKporperqr,rH Br3Koro orphrBa noA s.flgrofi cocragn.aroqeft I,I3JroMoB

r,r MlrKporperqr,rH TpaHcKpr,rcraJrnrrrHo ro cKoJIa s o6ractu pac qenlerufi .

B raqecrne 3aMeqaHr4r no arrope(pepary cneAyer orMerldrb, rITo AJrq oIIeHKI,I pacceflHnr

BeJrrrquH yaapnoft Bs3Kocrrd Ar,rccepraHT r,rcnoJrb3oBaJl roJIbKo o6pasqrr c U-o6pasnuu

HaApe3oM, xorr Hacrost\uir Bonpoc r.rHrepecHo 6u 6ruo na o6pasqax h c V-o6pasnrrvl

HaApe3oM.

Peaynlrarrr LrccJreAoBaHrafi l,r susoAhr rrpeAcraBJnrror HecoMHeHHrrfi nayrrrrrfi unrepec

u cyqecrBeHHyro lpaKTr,rqecKyro rronmy. I4x [pr,rMeHeHI,Ie no3BoJII{r coBeplleHcrBoBarb

coBpeMeHHbre KoHcrpyKIII,IoHHbre craIrvl, rroBblcplTb HaAe)KHocrb vI 6egonacnocrr

Marlrcrpanbnrrx rpy6onpo BoAoB oco6enno B 3alontpHblx ycJlo BI4 sx.

OcnosHrre rroJro)KeHr4r Alrccepraur,rur r,r3Jro]KeHbr n 5 ny6nura\wtx l,ts nepeqHt )KypHzrnoB

BAK u/ulu B )r(ypHaJrax, uHAeKcprpyeMbrx B cncreMax Scopus v WOS, AoJIo)I(eHbr

Ha MelKAyHapoAHbrx r4 Bcepo ccufi cxltx ro nt[epeuquxx.

[uccepraqlroHHar pa6ora Bopxauena KoHcranruHa fpuroprenuua Ha reMy

<MurcpocrpyKTypa Hlr3KoJrerr4poBaHHbrx cralefi pr oco6ennocru r'D{. pEBpyIIIeHLIt B I4HTepBane



Bq3KO-XpynKoro flepexoAa) cooTBeTcTByeT Tpe6oBaHI4.[M II' 9 (flonoxeHwl O [plIcyxAeHI'IlI

f{eHblx cTeneHeft) HA CoLICKaHI,Ie )^{eHofi CTeneHLI KAHLyIAATA TeXHI'IqeCKI[x HayK

no c[eqLIaJIbHocTl 05.16.01 <<MeramroneAeHlle n TepMLIqecKat o6pa6otra MeTaJIJIoB

H cnJraBOBD, a ee aBTop - npucPrAet:afl)frclnoi4 cTe[eHLI lrAH4nLATa TexHIIqecKLIX HayK'

BerurcoAueB B.-fl.,

[ortop rexHI,IqecKI'Ix HaYK,

TexHprqecrcplil AI,IPeKToP

OOO <I{enrp STCI'I>

A4pec:OOO<I{eurpSTCI{),I09240,r.MocHsa,yr%\aAyzcrcalAovr8'sraxl'

Ten: 8-916- 521-96-77 , 8-926-530-94-99 .

E-mail: velikodnev@cepse.ru, velvaleriy@gmail'com'

fKllo4nucr BenuKonnesa /Conosr€ea E.H.l

(pacwuQpoexa nodnucu)(nodnucu)

/- M.fI. \
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