
OT3bIB 

na anroperpepar .n.HCCepTaUHH PH.n.HOrO 5lpOCJIaBa MaKCHMOBH'la «B3aHMO.n.eHCTBHe 

npuaecea yrnepozra B )KeJIe3e: ab initio MOneJIHpOBaHHe», npenCTaBJIeHHOH na 

COHCKaHHe y-renoi; CTeneHH xaaznmara tPH3HKo-MaTeMaTH'leCKHX nayx no 

CneUHaJIbHOCnl 01.04.07 - <DH3HKa KOH.n.eHCHpoBaHHoro COCT05IHIUI 

113BecTHO, 'lTO CTaJIH HMeJOT mapoxoe npaxrenenae B npOMbIWJIeHHOCTH. ITo HeKOTopbIM 

ouenxan 60JIee 90% scex MeTaJIJIH'leCKHX MaTepHaJIOB, acnonsayerasix B cOBpeMeHHoH 

HHnyCTpHH, COCTaBJI5IeT HMeHHO )KeJIe30 Hero CnJIaBbI. ,lX06aBJleHHe He60JIbWOrO KOJIH'leCTBa 

yrnepona (~ 1 ar.%) 3Ha'lHTeJIbHO nossnnaer nposnocrnue xapaKTepHCTHKH )KeJIe3a. 3aKaJIKa 

CTaJIeH TaK)Ke cnocoocrsyer noasnuemno HX npO'lHOCTH. Onuaxo rrpnpozra MapTeHCHTHoro 

npespaureuas, npn KOTOpOM tPopMHpyeTC5I tPePPHT (pacrsop yrnepcna B a-Fe) OCTaeTCSI 

,lJ,I1CKyCCI10HHOH. C'lHTaeTCSI, 'lTO OHa CB5I3aHa C B3aHMO,lJ,eHCTBHeM H ynopano-ienaera 

paCTBOpeHHblX B MaTpHue xcenesa aTOMOB yrnepona. 113 axcnepaaeara H3BeCTHO, 'lTO n06aBJIeHHe 

KpeMHI15I nossuuaer paCTBop11MOCTb yrnepcna B )KeJIe3e H nOHM)KaeT KOJI11'leCTBO sunenaeaoro 
xapfiana. IT03TOMY nJI5I 061>5ICHeHM5I tPH3KlleCKOH npapoziu <pa30BbIX npespauienaa B CTaJI5IX 

He06xonHMO, npexcre scero, yCTaHoBHTb MHKpOCKOnH'leCKHe MexaH113Mhl B3aHMo.n.eHCTBH5I H 

ynopano-renas aTOMOB yrnepona B Pa3JII1'lHbIX tPa3ax )KeJIe3a, a TaK)Ke ero B3aI1Mo.n.eHCTBI15I C 

KpeMHl1eM B TpOHHblX C11CTeMax. 

B ,lJ,HCCepTaUHOHHOH patiore PI1,lJ,HOrO 5l.M. 6bIJIa nOCTaBJIeHa saztasa - H3Y'll1Tb MeTo.n.aMI1 

113 nepsux npl1HUHnOB MexaHH3Mbl BJI115IHH5I KpeMHI15I na oc06eHHOCTI1 B3aI1Mo.n.eHCTB115I aTOMOB 

yrnepona B )KeJIe 3e. ,lXJI5I peWeHI15I naHHOH 3a.n.a'lH aBTopOM 6blJIa paCCt.IHTaHa 3JIeKTpOHHa5I 

CTpyKTypa )KeJIe3a B OUK, rUK 11 OUT tPa3ax, coztepzcaiuax npaaeca yrnepozta 11/11JII1 KpeMHH5I. 

Ilposezren neTaJIbHbIH aHaJII13 C-C B3a11MoneHCTB115I B 3aBI1C11MOCTI1 OT JIOKaJIbHOrO OKpY)KeHI15I 

aTOMOB yrnepozra 11 tPa30BOrO COCT05IHJ15I »ceneaa. P11nHoMY 5l.M. yrranocs noxaaari., 'lTO C-C 

B3a11Mo.n.eHcTB11e B rUK )KeJIe3e HOCHT OTTaJIKHBalOWHH xapaxrep, npn 3TOM Hal160JIee CHJIbHOe 

OTTaJIKHBaHHe Ha6JIlOnaeTC5I Me)Kny aTOMaM11 yrneporra, 5IBJI5IlOW11MHC5I BTOPbIM11 cocezissor. 

Ofiaapyxceno, 'lTO aTOMbI KpeMHH5I cyinecrneuno BJI115IlOT aa 3TO B3a11MO,lJ,eHCTBl1e, npH'leM 

MeXaHI13M nanaoro BJII15IH115I 3aKJIlO'laeTC5I B 113MeHeHI1H MarHI1THbIX MOMeHTOB aTOMOB )KeJIe3a. 

MoneJI11poBaHHeM MeTOnOM MOHTe-KapJIo C 11CnOJIb30BaH11eM rrOJIYQeHH1IX naHHbIX 0 C-C 

B3aHMoneHcTB11H KaK tPYHKUH11 paCCT05IH115I 11 nexoropux naHHbIX J13 rnrreparypu 611JIO nOKa3aHO, 

'lTO np11MeHeI-IHe pa3HbIX nOTeHUHaJIOB B3aHMoneHCTB115I np11BonHT npaKT11'leCKH K O.n.HOH H TOH 

)Ke KP11BOH aKTMBHOCT11 yrnepozia B rUK )KeJIe3e. 

OTMeTI1M, 'lTO nay-mas HOBI13Ha pa60T11 3aKJIlO'laeTC5I B KOMnJIeKCHOM xapaxrepe 

I1CCJIe.n.OBaHM5I MexaHH3MOB Me)KaTOMHOro B3a11Mo.n.eHcTBH51 yrnepozia, KpeMHI15I H aTOMOB 

MaTpl1UbI B )KeJIe3e C Pa3HOH aTOMHOH crpyxrypoti. Pa60Ta 11MeeT aay-myro 3Ha'lMMOCTb, KOTOpa5I 

3aKJIlO'laeTC5I B B03MO:>KHOCT11 HCnOJIb30BaH115I nOJIY'leHHblX naHHblX nJI5I nocTpOeHH5I 

TepMO,lJ,11HaMH'leCK11X Mo.n.eJIeH H pacnera paBHOBeCHbIX znrarpasor COCT05IH115I CnJIaBOB na OCBOBe 

Fe-C. ITpaKTH'leCKa5I 3I-Ia'lHMOCTb pafiorsr 3aKJIlO'laeTC5I B nOJIy'leHHH HOBbIX 3HaHHH, xoropue 

MoryT 6bITb I1CnOJIb30BaHbI .n.JI5I pa3pa60TKI1 HaY'lHbIX OCHOB aosoro nOKOJIeHI151 6eCKap611,lJ,HbIX 

CTaJIeH. 

B xasecrae 3aMe'laHI15I cnenyer OTMeTI1Tb CJIe.n.YIOwee: B aaropediepare y .n.eJI5I eTC5I 

HenOCTaTO'lBoe BHHMaHHe 3JIeKTpOHHOH nOnCHCTeMe. Hurepecno 6bIJIO 6bl ysnzrers, KaK MeWleTC5I 

pacnpcnencaae 3JIeKTpOHHOH nJIOTHOCTH, a 'raxace nJIOTHOCTH HaMarHH'leHHOCTI1 Me:>Kny 

B3aHMoneHcTBYJOlUHMH aTOMaMH yrnepona, )KeJIe3a 11 KpeMHH5I. He rrpHBOn5ITC5I zterann pacsera 



aKTMBHOCTM yrnepozia. TaK)I(e He06xo,UMMO OTMeTMTb nann-me 60nblllOrO qMCna one-rarox, 

opdiorpadiaaecxax 11 CTl1nl1CTl1qeCKMX 01ll1160K B asropeqrepare. B TO )Ke BpeM5I, crve-reansre 

ssnue 3aMeqaHH5I He sarparaaaer OCHOBHble nOJIO)l(eHH5I paoorsi M HM B xoeii Mepe He CHl1)1(alOT 

06meH nOJIO)l(HTeJIbHOH OueHKI1 pa60TbI. 

Pe3YJIbTaTbI, nonyneunsre PH)].HbIM 5I.M., npe)].CTaBJI5IIOTC5I )].OCTOBepHbIMH, 110CKOJIbKY B 

,UMccepTalJ,MM MCnOJIb30BanC5I cOBpeMeHHbIH HaM60JIee TOqHbIH 110nHO-nOTeHlJ,l1anbHbIH JIHHeHHbIH 

MeTO)]. I1pHcoe)].HHeHHbIX nJIOCKHX BOJIH, peaJIH30BaHHbIH nporpaMMHblM l1aKeTOM WIEN2k. 
Ilony-reiuu.re peaynsrarsr aeozmoxparno ,UOKna,UblBanI1Cb aa Me)l(,UyHapo,UHbIX M BcepocCHHCKHX 

KOHcPepeHUH5Ix. no MaTepManaM )].HccepTalJ,I1H ony6JIHKOBaHo 12 CTaTeH B pOCCMHCKHX aay-niux 
»cypaanax, peKOMeH,UOBaHHbIX BAK. 

no axryam.aocrn npofinevsr, 06beMy M nay-nrony ypOBHIO BbIl10nHeHHblX uccnenosaaati, 

I1pe,UcTaBneHHa5I ,UMccepTaUI10HHa5I patiora «B 3aMMo,UeHcTBl1e rrpnvecea yrnepozta B )I(eJIe3e : ab 

initio Mo,UeJIMpOBaHl1e» y,UOBJIeTBOp5IeT Tpe60BaHH5IM, I1pe)].b5IBn5IeMbIM BAK K KaH,UM,UaTCKMM 

11I1CCepTaUH51M, a ee aBTOp PI111HbIH 5IpOCJIaB MaKCI1MOBl1q 3aCJIY)KHBaeT I1pl1cY)KlleHI15I yqeHOH 

CTel1eHH KaH)].I1)].aTa cPI13MKo-MaTeMaTHqeCKMX aayx no CrreUl1anbHOCTH 01.04.07 - <t>H3HKa 

KOH,UeHcHpoBaHHoro COCT05lHM5I . 

Kynsxona Csernana Esrenseana 

llOKTOp cPI13I1Ko-MaTeMaTHQeCKHX aayx, nporpeccop, 

rJIaBHblH HaYQHbIH cOTpy,UHI1K 

EaKyJIHH AJIeKCaHllp BI1KTOPOBI1Q 

KaH,UH,UaT cPM3I1Ko-MaTeMaTI1QeCKHX nayx, 

HaYQHblH COTPYllHHK 

JIa60paTopl111 cPH3HKI1 HeJIHHeHHblx cpea 

I1HCTI1TyT ¢11311KI1 I1POQHOCTI1 11 MaTepl1aJIOBe)].eHH51 

CH6HpcKoro OT.n.eneHI15I POCCI1HCKOH aKalleMl111 nayx 
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COfJIaCHa na BKJIlOlfeHHe B aTIeCTal.l,HOHHOe neno H nansnetimyro o6pa6oTKY MOHX nepCOHaJIbHbIX 

naansrx, Heo6xo,llHMbIX ,llJI5I npoueztypsr 3amHTbI nnccepranaa PH,llHOfO 5IpOCJIaBa MaKCHMOBHlfa, 

HCXO,ll51 H3 HOpMaTHBHbIX ,llOKYMeHTOB OpaBHTeJIbCTBa, MHH06pHaYKH H BAK, B TOM lfHCJIe aa 

passrernenae HX B cern I1HTepHeT na CaHTe IOYpry, na CaHTe BAK, B e,llHHOH HHcP0pMal.l,HOHHOH 

CHCTeMe. 

KYJIbKOBa CBeTJIaHa Earenseana 
nporpeccop, ,llOKTOP cPH3HKO-MaTeMaTHlfeCKHX HaYK 

no Cnel.l,HaJIbHOCTH 01.04.07 - <PH3HKa KOH,lleHCHpOBaHHofo COCT05lHH5I, 

fJIaBHbIH HaYlfHbIH COTPY,llHHK 

Jlafioparopnn cPH3HKH HeJIHHeHHbIX cpen 

I1HcTHTYTa cPH3HKH npOLJHOCTH H MaTepHaJIOBe,lleHH51 

CH6HpCKOfO OT,lleJIeHH51 POCCHHCKOH aKa,lleMHH HaYK 
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COfJIaCeH na BKJIlOlfeHHe B aTIeCTal.l,HOHHOe zreno H ,llaJIbHeHllIYlO o6pa6oTKY MOHX nepCOHaJIbHbIX 

ztanaux, Heo6xo,llHMbIX ,llJI51 rrpoueztypu 3amHTbI zmcceprauna Paznroro 5IpOCJIaBa MaKCHMOBHLJa, 

HCXO,ll51 H3 HopMaTHBHbIX ,llOKYM eHTOB OpaBHTeJIbCTBa, MHHo6pHaYKH H BAK, B TOM lfHCJIe na 

paneeuienae HX B cern I1HTepHeT a a caiire IOYpry, na caiire BAK, B e,llHiIOH HHcPopMal.l,HOHHOH 

CHCTeMe. 
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