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Ipopercrop ro HayKe O|AOY BO
<<VpamcxrEft Qeaepalrnrrft yHl{Bepcrlrer

r{MeH}r nepBoro llpesu4enra PocclEz

oT3brB BEAyIIIF''{ OPf
(De4epamHoro rocyAapcrBeHHoro aBToHoMHoro o6paso

Bbrcrrero o6pasonanux <<Ypalrcrufi Q e4ep anruufi ynunep cl{rer
riMeHr,r nepBoro llpesn4enra Poccun E.H. Elrquna

Ha Ar{cceprarlnlo Pu6eHro I4HHn AnatonresHrt
<<Pa:slrrr4e reoperplqecKax ocHoB u paspa6orrca

pecypc oc 6eperaroqrrx rexHorornft np.f, Moro BoccraHoBJIeHLt fl MerannoB
c uc[oJIb3oBaHkT eM MeroAa I,I I,IHcrpyMeHT€lJIbHofi cucteuu

MOAeJTUpOBAHUS, I4 OITTLIMLI3aIIIII{>
Ha corrcKaHue yuenoft crerreHu AoKTopa rexHI4qecKHX HayK

no cleq[ulrrbHocrr{ 05.16.02 -Merarnypn4r qepHbrx, rlBerHbrx rr peAKHX MeTaJIJIoB

Arcryar sHocrb reMbl AI{ccepraIIIroH Horo uccJreAoBaH l{fl

llozcr uyrefi cHuxeHrrf, 3arpar Ha r{3BJreqeHue MeTaJIJIoB 143 rlp}IpoAHoro I4
TexHoreHHoro cbrpbr rBJr.rrerc.rl aKTyaJrbHoir, vr, B Toxe BpeMt, croxHoft ea4avefi, ro-
ropa{ rpe6yer MHoroBapnanurofi upopa6orKr.r. TaKa.s npopa6orra eSQexrLIBHa rlpu
I4CnOJIb3OBAHUU OnTIIMI{3aIII4OHHb[X MeTOAOB Ha OCHOBe aHaJIH3a 3aKOHOMepHOCTeI4

pa3Br,rrlr.fl @usuro-xr{Mr{qecKr{x [poqeccoB, nporeKaroqr4x B ToM r{JII{ LIHoM arpera-
Te. Muoronapr4aHTHafl, upopa6orKa c r{cnoJrb3oBaH}reM npoMbrruJIeHHbIX oKcrlepv-
MeHToB KoTopble, KaK IIpaBLIJI0, Aopon{, TpyAHopeaJIu3yeMbI, a I{HorAa I{ HeBO3Moxt-
uu. IrlcuoJrb3oBaHr{e qn6ponbrx rexHonorufi rro3Boir.fler oqeprl,ITb Kpyr nau6onee
repcrreKTr,rBHbrx peurenufi. B cnsgu c orlrM AvrccepralllloHHaf, pa6ora Prr6eur<o U.4.,
IIocBsIIIeHHas cO3AaHLIIo MeToAOB LI I{HCTpyMeHT€uIbHbIX CpeAcTB MoAenupoBaHus. vI
OIITI{M!I3aWI4, A TarcKe IIpLIMeHeHI{IO 3TI,IX CpeACTB npl4 COBepIIIeHCTBOBAHUU TeXHO-

norufi r{3BJrer{eHrru MeraJrrra vrg nplrpoAHoro r{ TexHoreHHoro cbrpbt I{ nerHpoBaHIaJI
cTarrkr c ucrroJrb3oBaHlreM oKcr.rAHbrx MaTepu€LnoB u paspa6oTKe [pI4HIII4rIuanbHo Ho-
Bbrx pecypcoc6eperaroulux rexHoJroruit ssnxelcx, 6esycJroBHo, arryarsnoft.

Cns3r paOorur c rrJraHaMrr coorBercrByroq[x orpac.nefi nayn[ H HapoAHo-
fo xo3fr{cTBa

Iluanrr pyKoBoAcrBa crpaHbr Ha npopbrBHoe pa3Blrrlre HapoAHoro xog.sftcrsa n
6luNaftur{e roAbr craBr.rr orrpeAgJreHHbre 3a4aqu [epeA MeraJlJlypru.recrofi rtpo-
MbIIUJIeHHOCTbK), OCHOBHbIMLI I,t3 KOTOpbIX tBJIf,IOTCf,: CHI,IX(eHI4e SHepfO- I{ MaTepI{a-

iroeMKocrkr rrpolr3BoAcrBa, rroBblrueHr.re KoHKypeHTocloco6Hocrn 3a cqer rloBblrue*
Hur KarrecrBa rrpoAyKrluu, pa:pa6orKa HoBbrx rexHoJrorufi u arperaroB. OAnuNa IEs



rlyreft peureHl,It [ocraBJIeHHbIx gaIiaq rBJrf,erc.fi rircrroJrb3oBaHre rlrdopoBblx rexHoJro-
rufi. CSopMynI4poBaHHbre r{ pe€ur.r3oBaHHbre B Ar4ccepraquoHHofi pa6ore noAxoAbr K
LtcrIoJIb3oBaHIaro qr,rQponrx rexHoJrornfi na 6aze Qnsuro-xr{Mr{rrecKlrx MoAeJrefi uo-

-
ryT ObITb IUI{pOKO }ICnOJIb3OBaHbr rrpH perueHr{r{ rrpaKTlrqecKr{x 3aAaq KaK B qepHopu,

raK rr qserHofi MeraJrJryprr4r{.

HonnsHa rrccJreAoBaunfl ll noryqeHubrx pe3yJrbraroB, BbrBoAoB H peKo-
MeHAa rlrfi , cQoplryJrrr poBaH Hbrx B Arrcceprarun

Anropotr,t Al,Icceprarlzonnofi pa6oru BbrnoJrHen 6onrurofi o6reu BbrrrlircJrrrr-
TeJIbHbIX 9KC[IepI{MeHTOB U UCCTTeAOBaHII'}', fIO3BOJITIBTTTVU nonrrr,ITb HOBhIe 3HaHId'g. 14

lpaKTl{qecK[e peKoMeHAarlur4 rro onTrlMu3arlupr rexHoJrofr{rrecKr4x pexHMoB pflAa
pecypcoc6eperaroql4x rexHonorufi, HanpaBneHHbrx Ha np.flMoe BoccraHoBJreHr{e Me-
T€trIJIoB. K uncry uara6oree cyqecrBeHHbrx Haf{Hbrx pe3yJrbraron, o6nagarcrllr{x Ho-
nuruofi , MoxrHo orHecrlr cJreAyroqee :

MeTOA Cr{CTeMHO|O perueHr4fl KOMrrneKCa B3ar{MOCBr3aHHbrX 3AAAq nO
orlpeAeneHl{ro orrrr{M€rirbHbrx ycJroBr.rfi uporeranvrs. BoccraHoBr4TeJlbHbrx lpoqeccoB
B TeXHI{!IeCKI{X CTICTeMaX Ha OCHOBe I{CIIOJIb3OBaHI4.f, TepMOArrHaMI{qeCKLIX XapaKTe-

pl{crr{K rrporeKaroqux p eaK r1nft;
MeTOALIKa TepMOArrHaMUqeCKOfO MOAenr4pOBaHlr.{ AJrr OnpeAeJreHlrfl OrrTLr-

ManbHbIX ycnoeNfi BoccraHoBJIeHLtr Mer€IrrJroB I43 oKcI{AHbIX crlcreM u uoratatelefi,
orpaxarcql4x oKIacJII4TeJIbHo-BoccraHoBureJIbHbrft uorenql4€ur clrcreMbl;

OIITLIM€LIbHbIe COOTHOIUeHI4' KOMIIOHeHTOB B TepMOAI4HaMI{IIeCKI,IX CIICTe-
tmx Fe-O-C, Fe-O-H-C, Fe-Mn-O-C, o6ecuequBaroulpre neo6xoAzurrfi reMrrepa-
rypuuft pexl4M u MaKcl{ManbHyro crerreHb BoccraHoBJreHr4r MeraJrJroB ;

oIITUMaJIbHbIe TepMOAI{HaMI4rIeCK}Ie yCJrOBLlf, kt COOTHOIIIeHI4f, KOMUOHeH-

ToB B cl4creMe Ti-Fe-C-O-Si-Al, o6ecue.ruBaroulue rroirHoe BoccraHoBJreH[e )r(eJre3a
u nepeBoA Bbrcrrrr4x oKcr{AoB THTaHa B Hr.r3rrrue 6es o6pa:oBaHr4r rap6u4on

orITI{MtLJIbHbIe [apaMeTpbl [poqeccoB BoccTaHoBJIeHr4.rr HLrKeJr.f, r{3 Hr{KeJre-
Boro KoHIIeHTpara vr BaHa4ufl, H3 KoHBeprepHoro BaHaAr4eBoro rrrJraKa, o6ecneqnBa-
IO IqI4X MaKCI4MEUIbHyIO CTeIIeHb U3BneqeHl{f, MeT€IJIIOB ;

parpa6oranuufi u peaJrvr3osaHHrrft B r{HcrpyMeur€lJrbHofi cncreue <<Llnxu-
HHpI{Hf-MeTaJInypfI.ID) KOMTTJTeKC MaTeMaTr{rreCKLrX rrrO4eneft, oulrcbrBaroultrx B3aI4-
MocBt3b napaMerpoB rloroKon z Qusr{Ko-xr{MlrrrecKr4x rrpoqeccoB B arperare crpyft-
HO-9MyIbCHOHHO|O TVIILA, [peACTaBneHHOM KaK peaKTOp TeKyrrlero paBHOBeCVrfl;

TeopeTuqecKr.re ocHoBbr HoBbrx rexnonornfi B arperaTe crpyfino-
3MyJIbC[OHHOTO TI.Ina: IIOIyqeHI4s MeTaJIJIa I,I3 rlyryH.a 14 OK€IJILIHbI; IlptMoro BoccTa-
HoBJIeHpI{ M9T€UIJIa I.I3 IIbIJI9BI{AHbIX )I(eJIe3OCOAepxaIquX MaTOpI{€UIOB; noJIfIeHI{n
MapraHIIeBbIX crIJIaBoB; nepepa6orxu rr4TaHo-MarHerrrroBbrx KoHrIeHTparoB; rrprMo-
fo BoccTaHoBJIeHI.Ig )I(eJIe3a C UOrryTHbrM IrOJrr{eHHeM BbTCOKOK€UrOpZftnOrO CI4HTe3-
ra3a.

3ua.ruMocrb AJrfl HayKH Ir [pol{3BoAcrBa rtoryqeHHbrx aBTopoM Arrccep-
TarII|II pe3yJrbTaToB

Pesytrrarbl Al{cceprar1nLr tqJlrrorcr ocHosofi Anf, pa3pa6omu HoBbrx r{ co-
BepIIreHcrBoBaHIas cylqecrByroqux pecypcoc6eperaroqr4x Mer€urrypruqecKr,rx rex-
HOJIOTI{H, OCHOBaHHbIX Ha rrpoqeCcax np.f,Mofo BOCCTaHOBJTeHITf, MeTarrJrOB:

- co3AaHa I4HcrpyMeHT€uIbH€ur crlcreMa <<I4yxuuupnHr-MeralJryprr4s), [peA-



cTaBJIIIOUI€UI B3aLIMOCBt3aHHyrO Cr{CTeMy MaTeMaTr4qeCKr{X MOAeJreft, rraeto4oB orr-
Tu}/iuga\vr4 u 6as AaHHbrx, pe€uIH3oBaHHas B BLrAe KoM[JreKca nporpaMM npr4MeHr.r-
TeJIbHO K peIUeHI{rc IUI{pOKOrO Kpyra OrrTr{Mr43arIrrOHHbrX 3aAaq pflAA MeTaJrJryprr{qe-
cKI,IX teXnOnOrZfi;

- pazpa6oraHbl z anpo6npoBaHbr Ha cepuvr rrJraBoK B KpynHoruacrura6Hofi
oultruoft ycraHoBKe arperara ctpyfino-gMyJrbcr4oHHoro rvrrra olrr{MaJrbHbre pexrrMbr
pecypcoc6eperarorql{x rexHolorufi: rroryrleHrl{ MerairJra r43 rryryna n oKaJrr{Hbr c
Bo3Moxnocrblo nepepa6orrcu nbIJIeBkTAHbrx )KeJre3ocoAepxarrlr4x Marepr{€rrroB B
crpye qyryHa; np.flMoro BoccraHoBJreHr{r MeTaIrJra r{3 rrhrJreB[AHbrx pya u xeJre3oco-
Aep)Kalr{vx rexHoreHHbrx Marepv€uroB; noflyqen?rfl MapraHrleBbrx clJraBoB u3 6eAnrrx
rr,renroSpaKIILIoHHbIx rap6onarnrx u oKczAHbrx pyA; nepepa6orrcn rrrraHo-
MarHeTI4ToBorO KOHIIeHTpaTa C IIpaKTLIqeCKLI IIOJIHbIM p€BAeneHI,IeM XeJIe3oCo-

Aepxalqeitu'rutaucoAepx€qefi cocrasJlrKlrllr4x r,r [onyqeHraeM TrrraHucroro rxJraKa;
- pa:pa6oraHbl ocHoBbI Hosoft TexHoJrorr{r{ nprMoro BoccraHoBJreHr/H MeraJI-

JroB c [oJryreHI,IeM cr{HTe3-r€Ba;
- pa:pa6oraHbl u anpo6npoBaHbr B rrpoMbrruJreHHbrx ycJroBr.rrx orrrr{MaJrbHbre

pexl{Mbl pecypcoc6eperaroulefi rexnoJron4r{ nprMoro Jrerr{poBannfl, craJrr4 HLrKeneM
B Ayf oBbIX sJIeKTpOleqaX C I{ClOJrb3OBaHr{eM Hkr KeJreBOf O KOHrIeHTpaTa;

- paspa6oraHbl I,I BHeApeHbI B npor{3BoAcrBo rexHoJrorus r{ orrrr,rM€rJrbHbre
pexl{Mbl BHeIIer[Hoit o6pa6orKu craJlu KoHBeprepHhrM BaHaAr{eBbrM rrrJraKoM B KoB-
IIIe Ha BbInyCKe MeTaJIJIa I{ B arperaTe ((KOBIII-IeIIb) C I{CIIOJIb3OBaHLIeM KOKCI4Ka I,I

$eppocurHrtnfl.
Peeynrtathl xccJleAoBaHufl. LI onrllMlr3ar\vrur BapLraHToB pecypcoc6eperaroqax

MeTaJrnypfllrlecKrlrx texnonorzfi I4c[oJrb3oBaHbr :
Ha orIbITHoft ycraHoBKe arperara crpyfiuo-gMyJrbcr4oHHoro rr{rra, co-
gAaunoft B KI,IcJIopoAHo-KoHBeprepHoM rlexe }lb 2 AO (EBPA3 3CMK>;
rpu roJlf{enuu MapraHrleBbrx crrJraBoB Ha OOO yK (C|MK>; upn
[potl3BoAcrBe JleruposaHHoft HI{KeireM craJru B AyroBhrx gJreKTpoleqax
ua OAO <<Cralr HK>>:
rIpLI BHerle.rHofi o6pa6otre craJlrl KoHBeprepHbrM BaHaAr{eBbrM rrrJraKoM
B eneKrpocraJrenJraBlrirbHoM rlexe AO (EBPA3 3CMK).

I,IncrpyruenT€urbHat crlcreMa <<Vlsxusupaur-Mer€urnyprr4f,)) r{cloJrb3oBaHa
npll pa3pa6orxe HoBbIX LI coBeprueHcrBoBaHlrr{ cyqecrByroqux MeraJrJryprrlqecKr,rx
TexHoJIorI4ians yue6nona [poqecce rrpr4 rroAroroBKe 6aralanpoB r4 Marr{crpoB.

TarNe pa6ora rpeAcraBJlter uHTepec Anr HalqHbrx opraunsaqiaft crpaHbr:
OfAOy BO (yPOY zueHu repBoro flpesu4eHra Poccuz E.H. EnrquHa>, OAO
<Hayruo-uccneAosarerucKllft LrHcrr{Tyr MeraJrnyprr,rqecrofi Te[JrorexHr{KrD),
OfEyH <<I4HcuEryr MeraJInyprI4I4 Lr Marepr{€uoBeAeHrrr LTMeHT{ A.A. Eafirosa
PAH)>, OfAOy BO <HaqI{oHEuIbHbIir uccnegoBareJrbcrzfi rexHoJroruqecrcufi yuu-
Bepcl{rer MITICUC)) OfyTI <<I{enrpamnrrfi HafrHo-rrccJreAoBaremcr<nfi r4Hcrlrryr
uepuoft MeraJrJryprr{r{ r.rM. Vlil Eap4nuu u Ap.

O6ocnonaHuocrb rr AocroBepHocrb HayrrHbrx rroJro?KeHnfio nrrnoAoB rr sa-
tc.ltroqeHnfi

,{ocroeepHocrb pe3yJlbraroB LlccJreAoBaHr.rr o6ycroueHa Jrorr4qHocrbro rro,
craHoBKLI 3aAaq I4 LIc[oJIb3oBaHkTeM coBpeMeHHbrx MeroAoB Lrccire,4osaHufi: TepMo-
A}IIJAMIdqeCKO|O 14 MaTeMaT[qecKofo MoAeJr]rpoBaEux; clrHepreTuKu kr HepaBHoBec-



Hofi TepMoAI{HaMI,IKI{, orrrl{MvnagLr, a raKxe xlrMlrqecKofo, peHTreHo@a3oBoro H
crreKTpaJrbHoro anuru3a Anfl orrpe.qeJreHr{r xLlMr4rrecKoro u Saroaoro cocraBa r{c-
xoAHbIX I{ nolyqeHHbrx MaTepr,r€uroB rrpr4 gKcnepr4MeHT€rJrbHbrx r4ccJreAoBaHr{rrx.

O6ocHoeaHHocrb BblABr4raeMbrx B pa6ore Ha) rHbrx rroJroxeHufi u BbrBoAoB
IIoATBepXAaeTC.[ KOppeKTHoII collocTaBuMocTblo pe3ynbTaToB TeopeTLIqecKI4X pa3-

pa6oror, gKcrrepvMeHT€rJrbHbrx r,rccJreAosanuia u [paKTr.r.recKoft pe€urlr3arllrr{.

OqeHna coAep?KaH[n Aucceprarl[n, ee 3aBeplrrenHocrb B rIeJroM, 3aMeqa-
HI{fl tro oQoprvr.irenrrro

,{racceprallu.tt cocrollT 143 BBeAeHa[, urecrl{ rJraB, 3aKrroqeHr4fl, v rrptrtoxennfi.
IrlsroNeHana32T crpaHlrllax, coAep)Kur 88 pHcyHKoB,59 ta6tr4rl, crrucoK nr.rTepa-
rypbl us 3 57 HarMeHoB anuir, 6 upznoN elrtnir.

,{zccepraqrlt }IMeer BHyrpeHHee eAI{HcrBo Ift cBr.rAereJrbcrByer o BbrcoKoM
npoQeccr,roH€rJrbHoM ypoBHe aBTopa. Brrno4rr r{ peKoMeH4ar\vft4 c$opvryru{poBaHHbre
rlo KaxAofi ruane uB Akrcceprarlr{Lr B rIeJroM, o6ocnosaHbr r{ apryMeHTr4poBaHbr.

Bo BBeAeHr.ru noKa3aHa aKTy€urbHocrb reMbr Ar{ccepraquossofi pa6orrr,
t

cEopMyJII4pOBaHbI qenb r{ ocHoBHbre 3aAaqr{ LrccJreAoBaHr4s., Ha}nrH€ur HoBLr3Ha, Teo-
perrlqecKafl. u [paKTuqecKa.fl 3Haarr{Mocrb pa6orrr, npeAcraBJreHbr ocHoBHbre noJro-
xeHLI.f,, BrIHOCIIMrIe Ha 3arrllrTy, CTerreHb AOCTOBepHOCTIT U anpO6aqr4.f, pe3ynbTaToB,

orMeqeH nu.IHHfi BKiraA aBTopa, yKa3aHbr crpyKTypa u o6reu Avrccepragr4.
B nepnofi rJraBe rrpr{BeAeH JrrdreparypHrrfi b6sop, rAo npeAcraBJreH aH€[Jrr{3 ir}r-

reparypHblx AaHHbrx ro pa:pa6orKe coBpeMeHHbrx pecypcoc6eperaroqux rexHoJro-
ruft upruoro troJryLrennfl. MerarrJroB, ucnoJrb3oBaHr{a cyulecrByrouux rroAXoAoB K r{x
MoAeJII{pOBaHnIO, MeTOALIK paCqeTa sHepreT}IqeCKLIX OaJIaHCOB, MeToAoB I,I I{HcTpy-
MeHT€lJIbHbrX CI{CTeM TepMOAI4HaMLIqeCKOIO MO.{enHpOBaHVIfl. n CnOCO6OB perueHLTrr
orrTLT Mr{3aIIIrOHHbrX 3AAAY.

Bropax rJIaBa nocB.rruleHa pazpa6orKe MeroAa olpeAeJreHr4r orrrr{MaJrbnbrx
ycnonnfi uporeKaHl4s npoqeccoB B TepMoAHHaMlrqecKr4x cr4creMax rr ourl{M€urbHbrx
pe)KI{MOB MeraJIJIyprI{qeCKI{X TeXHOJrOfr.rft nprUOrO BOCCTaHOBJTeHT{' MeTaJrnOB rry-
TeM peIIIeHLI,t KOMIIJIeKCa B3aI{MOCBr3aHHbrX 3aAaq B pe3yJrbTaTe peaJrn3Ar\Uu AByx-
KoHTypHoft ontauu3allrrl{ c l4cnoJrb3oBaHr{eM co3AaHHbrx MeroAkrK r{ccJreAonantnit,
MareMarr4qecKkrx uo4enefi , LrHcrpyMeHT€rJrbHbrx cpeAcrB.

B rpeuefi rrtaee [peAcraBJreHbr pe3ynbrarbr r{ccJreAosaHuft rro onpeAeJreHr.rro
oTITLIM€IIsHrIX ycJloauft pearvrca:qlzr BoccraHoBr{TeJrbHbrx npoqeccoB B MoAeJrbHhrx
cl{cTeMax, noJryqeHHbre c r{c[oJrb3oBaHr4eM MeToAoB Lr cpeAcTB TepMoAI{HaMr{rrecKo-
ro MoAenlrpoBaHr{rr

B uerneprofi rnane paccMorpeHbr ocHoBbr, ilpr.rHrlr{nbr co3AaHvrs,v MareMarv-
qecK€lf, MoAeJIb HoBoro HerrpepbrBHoro MeralrnypruqecKoro flpoqecca crpyftHo-
SMyJrbcLroHHof o TLIrra.

B usrofi fJIaBe [peAcraBJrenbr pe3yJrbrarbr MoAenlapoBauu4 orrrr{Mn3arruu vr
npaKTl{qecrofi pealrl{3arlur4 pfl,Aa rexHoJroruit s arperare crpyftHo-oMyJrbcr.roHHoro
TI4rIa: [OnrIeHIIrr MeTaJrJra r,r3 rryryHa r4 oKaJrr{Hbr; rrprMofo BoccTaHoBJreHr{r MeraJrJra
I{3 TIbIJIeBI4AHbIX XeJre3OCOAepXarqnX MaTepr.r€uroB; noJlyqeHr,rs MapfaHrleBbrx crrJra-
BoB; nepepa6orru rl{TaHo-MarHerlrroBhrx KoHrIeHTparoB; npflMoro BoccraHoBJreHrrrr
xeJle3a c [orryTHbIM no[yqeHr.reM BbrcoKoK€uropnfi Horo cuHTe3-r€Ba.

B ruecrofi HIaBe rroK€BaHo rrpzMeHeHr.re MeroAa u rrHcrpyMeHT€urbHbrx
cpeAcTB AJI' OnpeAeJreHr.rr orrTlrMaJrbHbrx pelKr4MoB TexHoJron4ft lerupoBaHur cTurvr



c I{crIoJIb3oBaHI{eM HUKeneBOfO KOHrIeHTpara I{ KoHBeprepHoro BaHaAr{eBofo IuJraKa.
B sarmo.r enr4u I{3JIo)KeHbr LITofu BbI[oJIHeHHoro lnccJle.uoB aHkrfl,.
B upuroNeHuur [pIaBeAeHbI aKTbr I,r clpaBKu o npaKTI4qecKoM LrcrroJrb3oBanvu

u BHeApeHLIUT pe3ynbraroB pa6oru, cBqerenbcrBo o perrrcrparluu [porpaMMhr
<<I,IHNuuzpaur-MeranJlypr[r) 14 [pr4Mep pacqera s erofi [porpaMMe rexHoJrorlrqe-
cKr{x pexr{MoB rrpoqecca uepepa6orKr4 MapraHqesoft pyArr.

Taruu o6pasou, Al4cceprarJufl. flBlrflerc.s 3aBepueuuofi pa6oroft, ocHoBHbre
HayqHble noJloxeHu.a, BbIBoAbI, rrpeAJro)KeHus r{ peKoMe HAarlun roropoft Aocraroq-
Ho JIorI{rIHbI I{ apryMeHTl{poBaHbr. Pa6ora oQoprvrneHa B coorBercrBr.rl{ c rpe6onaun-
supr BAK P@ u rro cBoI4M I{eJrtM,3aAaqaM, coAep}r(aHr{ro, MeroAaM r4ccJre4oBanr4fl,kr
uay.lnoft HoBLI3He coorBercrByer rraclopry cnerlr4€urbHocrr,r 05.16.02. - Meralnyp-
rus qepHbIX, IIBeTHrIX 14 peAKLIx MeTanJIOB IIo cneAyIOULIM nyHKTaM: n. 4 <<Tepuo-
ALIHaMI4Ka I{ KI{HeT}IKa MeTaJInyprI{rIecKI{X npoqeccoB), rr. 5 << Merallyprr4qecKrre
cl4creMhl I{ KoJIJIeKTLIBHoe [oBeAeHrre B HVX pa3nI{r{HbIX gJIeMeHToB), n. 17 <<Mare-
pLI€uIo- I4 sHeproc6epexeuue upta noJrfreHlrr{ MeraJrJroB r{ crrJraBoB>, n.20 <<Mareua-
TI4rIecKLIe MOAeJII4 IIpoqeCCoB npOI43BoACTBa qepHbIX, IIBeTHbIX 14 peAKI,IX MeTaJIJI0B)).

OAnaro no AHccepraIInoHHoMy r{ccneAoBaHr{ro r{Merorc.n cJreAyrcrqr4e 3aMeqa-
HUflU rrpeAJrolKeHu.f,:

1. Eollruofi pas4en AI{ccepraIII{oHHofi pa6orrr rocB.rrIqeH arperary crpyfiHo-
sMyJIbcIiIoHHoro Tvrrra, ontrrurrft o6paseq Koroporo, [ocTpoeH na AO (EBPA3
3CMK). Sror arperar npopa6oraJl orpaHr4qeHHoe BpeMf, r{ B Hacro.rulee BpeMr He
Irc[oJlb3yercf,. C.ne,4yer no,tcHl{Tb KaKoBa [epcneKTr.rBa pe€uu3arluu AaHHoro [poeK-

2. l4cnon63oBaur{trrprrHqr4na MaKcr{MyMa 3HTporrr{r{ npr{ aH€urr{3e TepMoAI4-
HaMLIKI{ rlpoTeKaHur Qusuro-xLIMLIqecKLrx [poqeccoB BecbMa olpaHlrrreuo. Ilpano-
MepHocrb raKoro noAXoAa B AncceprarlrloHHofi pa6ore rroATBepxAaercr roJrbKo
KocBeHHo. I,Ig uarepld€lJloB Al{cceprarlr{r4 HerroHrrHo B rreM nper,rMyrrlecrBo raKoro
uoAxo,qa.

3. Teprvro4NHaMLIqecKLIe xapaKTeplrcrr.rKrr [poqeccoB ropeHlrr nprrpoAHoro rd
TBepAoro yrJIepOAa TOInI{Ba LI3freHbI AOcTaToqHO noApo6so. Tela He MeHee, B Auc-
cepTaqxu paccMaTpllBaloTc.f, AaHHbIe npoqeccbl. B qeu 3aKrroqaeTcr HoBrl3Ha [oJry-
rreHHbrx pe3yJrbTaToB.

4. flpe4noNenrrufi B Allcceprar\uvr cocraB Hr{KeJreBoro KoHrIeHTpara He coor-
BeTCTByeT peaJlbHbrM co cTaBaM rro coAepxaHrrK) Hr4 KeJr.f, .

5. VIg pa6otu He[oHtrHo, orKyAa B3rrbr r{cxoAHbre AaHHbre AJr.[ pacqera
yAenbHbrx oHeproeMrocreft rcxoAHbrx Marepr4anoB (crp. 93).

5.I4g pucyHKoB 6.5 t 6.6 nu4uo, qro trpu coAep)KaHr,rr{ yrJrepoAa B MeraJrJre Ha
BbIrIycKe 0,5 u 0,7 oA gKcrpeMyM rlo coAepxaHrirro BaHaAvrfl, vr MapraHrla HaxoArrrct
IIpaBee 3a IIpeAeJI all.dl| !.uana3oHa I43MeHeHI/t[ paCXoAa KoHBepTepHOro BaHaAI4eBorO
IIrJIaKa, aBTopy cneAoB€rno [poBecrvr r4ccre4oBanvfl, upn 6onee BbrcoKoM pacxoAe
KOHBepTepHorO BaHaALIeBOIO IIIJIaKa.

6. Pacqetnble 3Har{envrs. roeQSuqvreHTa u3Breqeuurfl, Bananrl.s, [oJDrqeHHbre rro
pe3yJlbraraM gKcnepllMeHTurJrbHbrx nJraBoK Ha na6oparopHofi rrequ, 1nusrcu x 1, uro
orrnqaerc.a or pe3yJlbraroB TepMo[uHanauvecKoro MoAenvpoBaHLrfl, (crp. 268, ra6n.
6.e).

flepeuncneHHble HeAocrarKu r{ 3aMeqanvrfl He cH}DKaror Haf{Hofi z uparruue-
crofi 3Haql,IMocru paOoru uHe Brftrflror Ha ocHoBHbre BbrBoAbr Lr pe3ynbrarbr.



CoornercrBrre anropeQepara ocHoBH brM rroJror(eH r{fl M Arrcceprarl[ u

AnropeQepar nonHo r,r roqHo orpax{aer coAep)KaHvre Aurcceprar\r4vr, coAepxkrr
B AocraroqHoM o6reue LlJrJllocrparprnHrrfi MarepxaJr u neo6xoAl{Mbre rrorcuenu.n.
Tercr anrope$epara HanrircaH c f{eroM rpe6onanufi |OCT n BAK PO.

If o4rnepxAen rrfl ouy6.nurcoBa H Hbrx ocHoBHbrx pe3yJr braroB Arrcceprarl[u
B Hayrlnofi ue.raru

Pesylmatbl Al4cceprarlLrLr ouy6ruroBaHbr e 111 ue.{arHrrx pa6orax, B ToM
qkIcJIe a 17 uayrHblx xtypH€urax lr3 crrr4cKa BAK, s 12 us4aur{qx, r{HAeKcr{pyeMbrx
dasavrr Scopus ra Web of Science, a raKxe n 4 naoHorpafiHrx, Aoiro)KeHbr na 50
rconQepenqnttx, ceMr,rHapax, coBerrlaHLrflx u KoHrpeccax. I4ueerc.s 1 nareHT Poccufi-
ct<ofi (Delepaqvv u cBr{AereJrbcrBo o rocyAapcrseHHofi perracrpaqr4r,r [porpaMMbr
an.s 3MB.

3ar.u rcqenrre o coorBercrBrru Arrcceprarlu u Kprrreprrfl M, ycraHoBJreHHbrM
[oroxeHl{eM o nopflAKe rrpucyxAeHrrfl yrrenbrx creueHefi

Taxzu o6pa:ovr, Akrcceprarlufl, Pu6eHno I4HHrr AnarolreBHbr lrBJrflercs
Ha)n{Ho-Knarn@zxaquoHnoft pa6orofi, B Koropoft sa ocHoBaHr4lr BbrrroJrHeHHbrx aB-
TopoM I{ccneAoBaHLIv peuleHa Ha}n{Haf, npo0neMa cl{cTeMHoro noAXoAa K MoAeJIIiI-
poBaHI,Irc n OITI{MI.I3AIJnLI MeTaJIJIyprI{qecKI{X IlpoqeccoB nyTeM Co3AaHI4.f, MeTOAa II
lIHcrpyMeHTuuIbHbIX cpeAcrB, r,rMeroula.rr BaxHoe xdssficreeHHoe 3HaqeHue, a raK)Ke
I{3JIo)KeHbI HoBbre HayqHo o6ocnosaHHbre rexHoJloruqecK[e peureHr.rf, peuru3arrr4u

IlpoqeccoB nprMoro BoccTaHoBJreHLrrr MeTaJrJra B arpefaTe cTpyr.rHo-9Mynbcr{oHHoro
TLrrTa I{ nprMoro JrervpoBaHufl, MeTaJrJra c ucrroJrb3oBaHlreM oKcr4AHbrx MaTepr{zuroB,
BHeApeHLIe Koropblx BHocLrr 3Haqurerlnrrft BKnaA B pa3Br{Tr{e crpaHbr, qro coorBer-
crByer rpe6onaru{rM rr. 9 <<llono)r(eHlrs o [opf,AKe npucy)KAeH]rrr ) reHbx crerre-
uefi>, yrBepxAeHHoro [ocraHoBJreur4eM |IpanzrerbcrBa Poccuficroft @e4eparlurl or
24.09.2013 r. Ng 842, npe4bf,BJr.f,eMbrM K Ar{ccepraqlrf,M Ha coucKaHr{e yreHofi cre-
rIeHI4 AoKTopa HayK, a ee aBTop 3acnyxlrBaer nprlcylxAenr4s, yreHofi crerreHr{ AoKTo-
pa rexHLIqecKrIX HayK rro clequarrbHocrr4 05.16.02 - MemlnyprlTr rrepHhrx, rlBer-
Hhrx r{ peAKzx MeTaJIJroB.

.{racceptalll{oHHas pa6ora 3acJryrrraHa u odcyxAeHa Ha pacuupeHHoM Hay.r-
HoM ceMl{Hape xa@e4psr MeraJrnyprrrlr xeire3a 14 crrilaBos @fAOy BO <<Ypanrcrufi
Qe4epanrnuft yuuBepclrrer r.rMeHr4 nepBoro flpesn4enra Poccuu E.H. EnuIr4Ha>
(npororcor Ng 6 ot 05.04.2018 r.).

Orsus noAroroBuJr:

3ane4yrou1zfi r<aQe4pofi rrreralJryprr{ra
x(eJre3a Lr crrJraBos @|AOV BO '
<<Vpanscrczft Se4epanrnrrft yHrrBepclrrer
HMeHLI nepBoro flpesngenra Poccuu F.H. Enrqvrna>>,
AOKTOp TeXHr.rqeCKr4X HayK, npOseCCOp



(nayrnar c[equ€urbuocrb
05 .16.02 Merannyprurr rrepHbrx, rIBerHbIX
r4 peAKrix uerarnon)
Arercan4poBrrrr

3arafinos Ceprefi

floAnucr 3aBeAyroqero ra$eApofi Merannyprr4r4 xeJre3a Id cnJIaBoB A.r.H., upoQec-
copa 3arafisona C.A. yAocroBepf,ro:

(De4epamuoe rocyAapcrBeHnoe aBToHoMHoe o6pa:onareJlbHoe fIpexAeHLIe
<<Yparucrufi (pe4epzurrsrrfi yHr,rBepcurer r{MeHr4 repBoro llpesu4eHra Poccuz E.H.
Enrquua>> (Vp<DY)>. I,lncruryr HoBbrx Marepv€rJroB r{ rexHonorufi
A4pec: 620002 r. ErarepuH6ypr, yn. Mupa, 28.
Ter.: +7 (343) 37 4-53-35

+7 (343)374-44-39
E-mail: inmt@urfu.ru
OS r,rqzanrsnfi caitr : https : //inmt. urfu . nrl
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