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METAJIJIOB U CNJIABOB

CrpourelbcrBo cr{creM Mar'lrcrpnlrbHbrx rpy6onpoBoAoB s Poccun tBJl.f,erct

ogHofi LI3 [prroprarerHbrx 3aqaq, o6ecnequsarcIqnx pa3BIlTI4e SKoHoMLIKLI crpaHbl B

rlenoM. IIpu erorrao c oAuoft cropoHbr, 6omna.s rrporf,xeHHocrb Marl,Icrpafibnblx cllcreM

B BbrcoKorrlr4poTHbrx y.{aJreHHbrx Teppr4Topurlx rIpeAstBJIteT BbICOKrae rpe6onalg.Ifls' K

HaAenmocrpr crurtr n ee cBapHbrx coeArrnenuit, c 4pyroft cropoHbr, ToBapHiuI SKcnaHcI{u

co cropoHbr enponeftcr<oro Lr a3l,IarcKoro pefI4oHoB craBlrr 3aAatly o6ecne'reunt

errcoxoft gKogoMrarrecrofi e0QerrraaHocrl{ 14 TexHoJroruqHocru B nporr3BoAcrBe,

r,rc noJr b3 oB allvld M aTepI4aJI OB.

Kone.rHo, sa nocreAru,re 10 Jrer B Poccnpt 6rrn ony6JII4KoBaH ptA Hayqgrrx pa6or,

nocBrrrleHHbrx anaJrr{3y BaLrMocB{3r4 crpyKTypbr u ceofictB BbrcoKorlpoqHblx tpy6nrtx

cralefi v nx cuapHrrx coeAprueuufi, Ho Bo[pocbr, cBt3aHHbre c LI3)rureHI{eM B3aI4MocB.fl3I,I

Bff3KO-xpynKOrO nepexoAa v cTpyKTypHoro cocTo.'IHl4t cT€uln HocI4JIt4 3aqacTyto

noBepxHocnrrrft xapaKTep fi analrkr3urpoBtulncb roJIbKo crarI4crPIqecKLIMI4 MeroAaMH.

OrAelmoe r,BfreHr4e ypoBHr pas6poca noryqaeMblx sHaqenlafi rrpn pa3nl4tlHbrx

TeMfleparypax r4crr6rralrtuft r4 ycraHoBJlenue B3utrzMocnxsefi c MrKpocrpyrrypoft Ha

ocgoBe KoJruqecrBeHHbrx oueHoK rBJlffercx artyalruofi gaAaqefi, uossortlolqeft

pa3BI4Tb MeToAbI [poTHO3IIpOBaHLIJI

KoHcrpyKrIrroHHbIX cralefi .

pa6orocnoco6Hocrn Hu3KoiIerI4poBaHHbIx

B uepeofi _ rrage o6crosrelbHo r,r JrornqHo rroKa3aHo coBpeMeuHoe pinBltrlre

Hrr3KoJrer[poBaHHbrx KoHcrpyKrlr{oHHbrx crareft, TexHoJIorHI4 }I3roroBJIeHI4fl I4 ypoBeHb

rpe6onaHnft r nuu. Jftareparypnrrft o6rop HanlacaH npeAeJlbno KoHKperHo 14 [o3BoJI{er

paso6pa6ca B r,IMeroryxcr AaHHbrx o B3auMocBs3I,I MexaHI,ItIQcKrlx csofictso

B qacrHocrrr ylapHofi Bs3Kocrrd, 14 oco6ennocrefi MLIKpocrpyKTypbI



Hl43noJrerupoBauuofi cta.rn4. ,,{e'rzurrno o'fpaxe}tht Bo3Moxuocrn ltp}tMeuenlttt EBSD-

MeroAa AJrr r{3yrreHr4' MllKpocrpyKTyphl crtull4.

,{raccepraurotvt o6octto6aHo rueofixodu.ntocmb npoBe.qeurax 6onrruoro o6c€N,ra

ucurruanprft Ha y.uapurrfi usrud AJrr orleHKrr oKc[JlyaraIluonsofi HaAexHocrlt

KoHcrpyKrluosnofi craJrv\ oKcrrJryarr.rpyeuoft B rlrmepBiule reMneparyp Bt3Ko-xpynKoro

nepexo4a v npoBeAeHuf, NccneAosaHuft c ncnoJIb3oBaHI4eM MeroAa 4ra$parqrau

orpor(euHbrx gJreKTpoHoB AJrf, orIeHKr{ Ml,rKpocrpyKTypbl. BrrnoArr no ilIaBe

crpyKTypr,rpoBaHbr r4 qerKo o6osHa.rarcT 3araqu, Koropbre neo6xoAnMo pemnrb B

pa6ore. B IIeJroM Jlor[rrnocrr 14 [ocJreAoBareJlbHuul cBfl3auHocrb MarepuaJla B

Agccepraqvtvt) g neproft ilraBbr Ao [ocJreAnefi, octanJr.ner caMoe nppltrHoe BneqarreHlle

o pa6ote.

Bropas ruasa ilocBrrrleHa nu6opy r4ccJreAyeMux ctzurefi I4 orll{caHuro Mero.{oB

la$oparopHr,rx vr [poMbrrrueHHbrx uccreAosaHl,Ift, [poBeAeHHbIx aBTopoM npPI

BbrnoJrneHnr,r Hacrorrqefi AvrcceprarlrroHHoft pa6oru. Bn6pauuble xr{Ml{qecKlle cocraBbl

uo3BoJr.rrroT IIpoBecTH aH.aJtpI3 BapbHpoBaHIIt IIpHMeIUIeMbIX TeXHOJIOTHqeCKI'IX

11poqeccoB r,I3roroBJreHl,ur crturu pasmauuofi ToJIIrII,IHbr. OAgrau I43 ocHoBHbrx

r4HcrpyMeHToB npoBeAeHr4r [ccre,{osaHlrft tBJIJIIorct QpartorpaSu'recxue

uccJreAoBaHr{r paspyrrreHnbrx o6pa":on c KoJrITIecreeHHoft oqemoft 3oH xpynroro H

Bfl3Koro pa3pyrueur4r. llcnonr:yeMar [pu6opHax 6asa v nplrMerueMble MeroAI,IKI4

r4ccJreAoBaHr{r AonoJrrrrrroT Apyr Apyra u no3BoJItIOT nOJITII4Tb AOCTOBepHbIe

p$yJrbTaTbr.

B rperle ruase aBTop rrpoBen KoMrureKc r4ccJleAoBaHIafi, neo6xo.{nnarrfi Ars

r43)rureHlrlr oco6ennocrefi pas6poca 3Harlesuit ylapnoft Bt3KocrI,I. SrcnepnrraeHTuulbHo

rrocTpoeHbr r4 [poaHaJru3upoBaHbr ceputulbHble KpHBbIe B{3KO-XpyfIKOrO Eepexo,qa, IAe

6nlo [oKa3aHo, qro B nepexo4Hoft 3oHe nadruoAaercs He roJIbKo yMeHbrueHue

ylapnofi Br3Kocrrr, rrro oqeBI4AHo, Ho r{ oIIeHeHa Berl{quHa paccetHl,It 3Haqegnft.

flpe4noxena MetoAr{Ka pa3AeJrbHoro aneurvr3a pacceflHr4fl. pa:6poca ena'reHzfi B

r4HTepBarre srrcorofi B.r{3Kocrrr criulr{ r4 B nepexoAHoM I4HTepBaJIe. I'IrrepecHbIM

rBJrf,ercr uo.f,BJreHue Ao[oJrHr{Telrnofi MoAbI pacnpeAeJleHplrl c MeHbIIrHMIr 3HarIeHI,uIMlI

ygapnoft Bt3KocrI,I I4 noBbrlrrennofi Aonefi xpyuroft cocraersloqefi.



HonaqHoHHLrM rBJlrercr MeroA, rrpeAJroxenHrrfi coplcKareJleM Ia ocHonanusrfi na

p$yJrbrarax EBSD-anannsa, nogsonrrcq[fi orJIpIqpITb 4e$opn'raqruo,

corrpoBoxAarouyro pa3pyrueHr{e, oT gerpopwar\nv, [peglrrecrByloqefi pa3pylrlenl,Irc

yAapHbrM ragrpr6orra. C [crroJrb3oBanr,reM yKa3aHnoro MeroAa Arfr oIIeHKH BKJIaAa

Mr4KporperquH B pa6ory pa3pyrrreHrr{ npeAJraraerct rpoBoAI,ITb cpaBHeupre oIIeHKI4

cyMMapHofi gnnuu Bcex MI4KporpeIquH ceqeHLIlI o6pasqa.

flpe4noxeHniur MeroAraKa o6naAaer aayvruort Hoeusaoil v no3Borser

paccMoT.peTb B[epBbre Bbr-rIBJreHHyro KoppeJrflIll4oHrrFo c8ff36 Mex,qy QOOTHOITTeHUeM

cyMMapHoft Atunu xpyIrKHX Lr Br3Kax Mr{KporpeIqLIH IiI Bfl3Kocrblo pa3pyllrenns. TaKx(e

K nayvuoil HonusHe Mo)KHo ornecrr.r npeAJroxennuft BI,I3yaJIpI3aIInonHrrff MeroA

oTAeJrenur 4e$opnaaqran, corpoBoxAaroulefi pa3pyuleHl4e, or 4e$opuaquu,

rrpeArrrecmyroqefi pa3pyneHuw. r{nn npawtnuttecKozo npa,ilteweHufl Ba)Kla.rorM tBJltercs

alaJrws 3aBr,rcr4Mocrrl Br3Kocrn or o6pa:oeaul4.a aHoMaJIbHo Kpy[Hrrx 6lHHoo6pasuux

3epeH 6rrBrnero aycrenr,rra, pa3Ho3epnncrofi crpyKTypu u cMecu ocraroqHoro

aycreHr{Ta r,r MapreHcl{Ta.

r{erseprar rraea nocBrrrleHa r,r3yreHllro oco6ensocrefi rauua-alr$a-

[peBparl[eHr4r B Hr.r3KoJrer[poBaHHbrx cTaJI{x npv HenpepbIBHoM oxJIax,ueHLII{.

llryrenrr oco6eHHocrn MurpocrpyKTypbr crurvt 09f2C B rop{qeKaraHoM n

HopMaJIkr3oBaHHoM cocrorHrrr4. tr{urepecnoft serrerc.r ycranoBJreHHiul cB.ttr3b Mexly

4e$erraun crpoeHr,r.fi flepJrr,rra vr Bo3HrrKHoBeHI4eM $parnaeura\uu B [eprl,rrHoM

Seppnrc, [oKa3brBarcrqiu, qro rrcroqHr,rKoM $parruerra\wvr .lBJlflerc{ HapyIITeH}Ie

KoonepauHr4, KoTopoe IIpuBoAr{T K oTKJIOHeHI4'M COBMeCTHOTO pOCTa IIJIaCTI'IH

rleMeHTr.rra r4 MarpI,IIIbI Qeppmuoro nepJllara.

tr{urepecnElM rBJrrercff rrpeArronoxeHrle, qro ecJII,I uepel HaquuloM ralvrua-all$a-

npeBparqeHr.r,fl coAepxanrle yrJrepoAa e o6ractn rraeNQaruofi rpaHraqbr He Aocrl4rHer

AocraroqHoft ans o6pasonaHr,rr nepJrr{Ta KoHIIeHTpar\vtu, To B sToM cJlyqae [poucxoAl4T

B6rAeJreH[e Ao3BreKTor4AHoro Seppura. flpn AocrI,IXeHI4H AocraroqHoft MA

ocyrqecTBJreHr4r nepJrr4THoro npeBparlleHut KoHIIeIrTpaI\L4rt yHlepoAa rlpol4cxo,ul,IT

e[r.rraKcpr€rJrbuoe 3apo]K.qeHue $eppum u nocneAyrorqufi Koorrepauuonnrrft pocr

$eppnm u rleMeHTrlra Ha naurpnpyroqeft rpanl{qe Sa:onoro npeBpalrleHur.



Ilpeg.lroxeHa cBx3b oco6enuoclefi SaloBoro upeepa4cnnx H o'Ieltettbro paooeltnoc'ru

BeJrrrquH yaapHofi B rI3KocrI,I B I4HTepBane Bt3xo-xpynKoro uepexoAa.

B n-srofi rrane [pegJrox(eH Hosrrfi uogxoA K KoJrl{qecrBenHofi oqetrKe

cocraBJrf,rorrlnx crpyrTypbr. Ilpoae4en anaril4s JIoK€IJrbHrIx pa3opfieHraqtlft rpaHI4II o,-

Sasu B pa3rr4qHbrx crpyKTypHbrx cocraBJrrto[U{x Ia rIpeAJIoxeHo [pLIMeHI4Tb noAXoA

KepHeJroBcKr4x cpegHlrx pa3opuenraqnft c rrcrIoJIb3oBaHHeM KpI4TepI4eB, rIo3BoJIrIoIq[x

r,r4euruSuur4poBarb cocraBJlflrolqrre Mr,rKpocrpyKTypu, B pe3yJlbrare rIcnoJrb3oBaHut

rrpe,Urox{eHnoro Mero4a rrpoBeAen KoJrrdqecrBenHufi ananla3 $epputuofi pr 6efinunroft

cocraBJrnou[x. lloly.rennbre pe3yJrbrarrr coorBercrBylor I43BecrHbIM AaHHuIM o roM,

qro [oBbIIIreHI,[o B.fl3Kocrl4 craJ:;'4 cuoco6cts]alor He roJIbKo Ia3MeJIbqeHI4g 3epHa I4

Ar4cnepcHoe BbrAeJleurae rap6uAoB, Ho ra Sparruerraqnx Seppnra.

Heo6xoAuMo orMerrrrr MeroAlrqecKr{ BbrBepeuHrrfi no4xoA K KoJILIlIectseHHofi

orIeHKe cTpyKTypHbrx cocTaBJrrlolllrx B cTiurr4, qTo IO3B0JII{JIO KOppeKfHO yCTaHOBIITb

B3ar4MoeBr3rl c Lr3MeHeHr4eM Br3Kocrr4 cr{urIa. llo4tnepxgeua onpeAeJltrouat poJlb

put3rr4qHhrx ycnoBr,rft oxnax4eHr4r rrpr4 3aK€urKe na SopnaHpoBanlle MuKpocrpyKTypbl

CTtUII4 nOCJIe TepMIlrrIeCKOro yJIyIrueHLIt'

B qenorra p$yJrbrarbr ororo pa3AeJra Hoc{T cKopee floATBepxAaroquft l4sBecrHble

[plrnur4nbr xapaKTep. He xcuo, uoqeMy aBTop He I{crIoJIb3oBtuI 6onee roquble MeroAbr

HccJreAoBaHr,rr Mr4KpocrpyKTypbr B BIaAe npocBequsarcIqeft sJIeKTpoHHoft naurpocKorllll4.

flo pasrIarrnbrM Jrr4TeparypHrrM r{croqnr4KaM BbrAeJlterct 6onee 20 rr,rop$onorHft

leftwwra, B ToM trxcre BbrcoKoreMreparypHbre. 14 6es I,I3MepeHI,It tIJIorHocrIt

Aucnoxa4aft o-Sasu, ToJrbKo Ha ocHoBaHr4la pe3yJlbraroB EBSD-aHarusa E Btr.La

rpaullubr, AeJrarb 3axrroqeHHe o ruop$oJrorl4l4 crpyKTypHblx cocraBJltro[Il4x HecKoJIbKo

OilTI{MNCTI4qHO.

B urecrofi mase onpo6onauo np[MeHeHr4e npeAJloxeunoro [oAXoAa K

r43freHnrc Bs3Kocrr4 craJrr4 rrpoMbrllneHHoro npou3BoAcrBa $eppatno-deftnnruoro

KJracca c ypoBHeM npoqHocrr,r KJracca X80. IrlurepecHblM flr'lrfls"tcfi. npoBeAeHwe auaJfit3a

Brruil;gIvr'- o6r€nrHoft AoJrr4 pacqenleuzft Ha [oBepxHocrl,I o6paeqoe u Br3KocrI4

prppyru e H us. Y cr atto B JreH o, qro p a3 M ax B apwa:q;wfi y,uapn oft Bt3 Kocrl4 xap aKrepu3yercfl

AByMr r{HrepBilraMu npu reM[eparypax r4cnbrraHnfl HpIXe MHHyc 80oC, qro

ecrecTBeHHo, r.r upr4 TeMlepaTypax lrcrrbITaHI,IlI Bbrlle MI4Hyc 20oC. K coxaleHrllo,



aBTop He flpoBo ;tr.r a*aurr{3 Hecra6nJrbHocrl4 noKa3areJlefi yAapHofi Bt3Kocrr4 npvr

B6lcoKlrx reMneparypax Hc[brraHr4l tI orpaHvlufilrc KoHcrarallneft yrasaHHoro $arra.

flo r4ToraM npoBeAeHHOrO Aldlalftrsa cTpyKTypHbrx cocraBJltrolqux Lr

Mr,rKpoTpeIqI{H nocJle pa3py[ueHH,l cAeaaH BbIBOA O BJII'IflH}IA HA yAapHyro Bt3KocTL

lpaHIaU 6rrsruux aycTeHI4THbIX 3epeH, cTpyKTypHofi HeoAHopoAnocTpl B IIenoM vr

coAepxaHr4rr MapreHcurHo-aycreHr{THoft Sarrt, AJIII KoIffpoJIff coAepxaullfl Koropofi

npeAJro)KeH MeroA KoJII4qeCTBeHHOft OIIeHKI4.

flo pa6ore Mox(Ho cAeJlarb cnedyrot4ae suMeqawun:

1. B 4racceprallgr,r nocro.rruHo prcnoJlrcyerc{ TepMHH 'ooIIeHKa coBepIIIeHcrBa

cocTaBJItrcIqI4X Mr{KpocrpyKTypbl". fitn Hrr3KOJIef IApOBaHHbIX

KoHcrpyKUr,roHHLrx cralefi pa3JrruHoro Ha3HaqeHI4rI cyuecrBylor rpeooBaHllt

no MaKcuMaJIbHoMy pa3Mepy 3epHa, 6a"rrny ptt3Ho3epHl4cTocTll 11 T'A' Kar<ue

Kpl,rrepnl4 coBepIJIeHCTBa aBTop npe4naraet?

2. Ana.uug BJII{flHI,I' cTpyKTypHbIX cOcTaBJItIoqIIX Ha Bt3KocTb pa3pyIIIeHIIt

rrpoBoAI,IJIc{ Ha o6pa^:qax c U-o6pa3HbIM HaApe3oM. CorpeueHHble

TexHoJlorl4u BbInJIaBK[r c npHMeHeHueM BaK}yMlIpoBaHpI,I I4 IIocJleAyloIIIefi

Bneneqnoft O6pa6Orru O6eCne'II,I3aror BbIcOKyto quCTOTy CTaJIvr no

HeMeraJrJrprqecKr4M BrJrroqeHr4-rrM. A HH3Koe coAep)KaHl{e yilIepoAa

o6ycnaumanaer AocTaToqHo BbIcoKyIo Bfl3KocTb MaTpI4IIbI vI oTcyTcTBLIe

Kpyngbrx qacrr4rl TIeMeHTHTa vt rcap6vtAHblx BKJIroqeHI4it. 14 ananu3l{pyeMbre

paC111enJIeHvIg, V MLIKp6TpSIIII4HbI tBJIflIoTCf He upIaql4Hgil' a CJIeACTBIIeM

o6reunofi nracrr4trecKoil AeOopMaIII4I,I nepe,4 pa3pyrneHuleM. Bonee

KoppelcrHo 6u.no 6rr ucclegoBaul{e o6parqon C V-o6pa':nrrn'r ira4pe3oM' IITo

no3BoJrraJro 6rr Hs6exarr Soprrar,rpoBaHl4.fl o6lenffrofi o6lacna nnacTl4qecKofi

4eQoprraaqgl4 nepeA pu13pylueHneM I{ B6I.SBLIJIS 6u rpurvuecKple cTpyKrypHble

cocTaBJIflIOIqUe, ffBJI{tOIIIIIeCt I4HLlqLIaTOpaMI4 ptl3pylueHl{f .

3. HeropperreH Te3ilc o6 o'o6ecneqeHlrr4 rIoHI4xeHHbIx reM[eparyp npoKarKl4

3A CTIET TOPMOXEHI{fl IIPOUECCOB PCKPUCTAJIJII43AUI'TI4 TIOCPCACTBOM BBCAEHI4'

MI{KpoJIeInpyIoUuX Ao6aBoK cIIJIrHrIX r<ap6u4oo6pa":yrorqux eIeMeHToB" B

6-fi ruane. llpu TepMoMexaHn.recrofi o6pa6otre qllcToBtul cTaEI1{s' [poKaTKH

[poBoAI,ITcf HIDK9 TeM[epaTyp peKpI,IcTaJIJIw3a\uv B npLIHIII4[e u



sarauqlrBa€Tctr oKoJIo TottKI,t Ar: c UeJIbto Qopunporannn

BbrcoKoAl4cJloKaqroHsoft $parueutupoBauuofi ctpyrryphl aycTeHl'rra [epeA

nonrarraop$HbrM npeBparqeHr4eM. Kap6ra4oo6pasyoulle oJleMerrrbl TopMo3tr

pocT aycTeHLITHoro 3epHa [pI,I HarpeBe noA npoKaTKy' peIyJII4pyIOT pa3Mep

3epHa npu AraHaMr,r.recKofi t4 Meraplvnalauqecroft peKpucrtullrw3aurz.r4 Ha

.repuonofi (rucororenaneparypnofi) cra$lzttt [poKarKI4 vr o6ecne'rnsalor

AHCTIepCUOHHOe y[pOqHeHEe ilpl4 IIocJle,qyroIIIeM peilIaMeHTlapyeMoM

OXJIAX.IICHPII.

4. B rnasax 4,5 w 6 anrop rrccJreAysr BJru.flHLIe $eppma, KBa3H[oJII{roHiuIbHoro

$eppma kr 6efiuura Ha Br3Kocrb pa3pyrxeHut. B HH3KoJIerI4poBaHHbrx

cTaJItx, B 3aBpICT4MOCTI,I OT TeXHOJIOIUU LI3TOTOBJIeHI4fl, MOIKeT

SoprrarEponarbcf, 6eirn*n pa3rnrrH6rx uop$onornfi. Ees oqeuKu rIJIorHocrH

Ancloraqnft oAHo3HaqHo pa3AeJrr4Tb KBasl4rloJll4ronalrHrrfi Sepput rr,

Harrpr4Mep, rpaHyJurpuufi 6efinnr - HeBo3MoxHo. Ha ocHoBaHI{I{ KaKPIx

np[3HaKoB, KpoMe B:agla rpaHIaIL 6lrrtn ruaccra$nqnpoBaHbl defiurat v

KBa3l{noJll4ronzulrsrrfi $eppur? Vl uotleMy He BbIAeJItJII{cb pa3JlnqHble

rr,ropSonoruu leiruura, ecJIIa Ha $otorpaQuxx MuKpocrpyKrypbl tBHo

rrpr4cytcrByer KaK peeqnat uopQonor vfi , Ta:r. I'I lpanyJlt puax?

Anarrns B3aI4MocBt3H cTpylcrypbl u xapaKTepa xpynKo-Bt3Koro nepexoAa

lpoBoArrrc{ 6es floJrfreHr,rrr HlrxHero nJlaro KpI4Bofi xJIaAHoJIoMKocrI{.

Tarnu o6pa3orra, He{cuo, KaKI4e I4MeHHo cTpyKTypHbre cocTaBJltroql{e 6ylyr

o6yclannuBarb noJlHocrblo xpyflKoe pa3pylllenvre QTutvr.

Ilponogur cfl. alaxvs KarlecrBa crilIl4 npu pa6ore yAapa n o6lacru XpytIKo-

Bs3Koro repexoAa. C toqru 3penl4.u pecypca oTBeTcTBeHHbrX roucrpyrUnft

gKcruIyararll4t MaTepI4iUIa AoJIXHa npoBoAuTbcfl B o6lacrn

raparITI4pOBaHHOro B.l3KOro pa3pyrueHl{.fie T.e. e O6IaCrn BepxHero fIJIaTo

rpHnoft XpyIIKo-Bfl3Koro pa3pyIIIeHI4t. 3ro ueo6xoAln'to 1nlecrb rtpn

r4crroJrb3oBa1r4vrpe3yJrbraroB pa6orbr B rIpoMbIIrrJIeHHoM rlpoll3BoAcrBe.

Vragaunrre 3aMeqaHr{-rr He BJrpI*or Ha rroJroxuTeJlbHyro oIIeHKy pa6orbl. Anrop

yc,raHoBr4Jl KoJrLrqecTBeHHbr€ B3aI,IMOcBt3n cTpyKTypbr v cnoficte, rIo3BoJItIoqI4e

o6ecueqrarb [por,r3BoAcrBo Jrr,rcroBoro [poKara KoHcrpyKIII,IoHHbrx cr{ulefi c BblcoKofi

5.

6.



Br3KocrbK). flonyreuHbre pe3yJrbrarbl o6na4aror nay.*rofi Hosl,IsHofi I,I llMeror EpflMoe

nparruuecroft npr4MeHeHrre. B rIeJroM crIVTaIo, qro AI4ccepraIII{oHHat pa6wa

Boprauera K.f. BbrrroJrHena Ha BbrcoKoM HayqHoM ypoBHg, rIoJIHocrbIo coorBercrByer

rpe6ooaHuru n. 9 floroxenra.fi o npracyxpienvrtr freHbrx creuenefi tpedonauraxna BAK,

ra ee aBTop 3acJrylKr4Baer rrpucyxAeHprfl yreuoft creneHl4 KaHApIAara rexHuqecKl4x HayK

ro c11eqlriurbHocrlr 05.16.01 <<MeraruoBeAeHue Ia TepMllqecrcax o6pa6otra MeTaJIJIoB I{

CIJIABOB>.

Fenepa.nrnuft gupenTop

rHU AO (HIIO <IIH
Op;ron Bnrcrop

Ba.nepsennu

IIo yupaBJIeHI4IO 3axapon Asros Eopnconzu


