
OT3bIB 

0<pIiUIiaJIbHOrO OIUlOHeHTa Ha L(IiCCepTaUIiOHHYlO pa60Ty IlorroBa MIiXaIiJIa IleTpoBWIa 

"113Yl.JEHl1E BJIl15IHl15I MO):(l1<I>l1KAUHl1 BOJIh<I>PAMOM HA 

<I>YHKUHOHAJIhHhIE CBOI1CTBA ITEPOBCKl1TA COCTABA BaO.SSrO.SCOO.8Feo.203-B'" 

rrpeL(CTaBJIeHHylO Ha COIiCKaHIie Yl.feHOH CTerreHIi KaHL(IiL(aTa XIiMIil.feCKMX HayK rro 

CneUIiaJIbHOCTIi 02.00.21 - XIiMlUI TBepL(oro TeJIa 

):(IiccepTaUIiOHHa51 pa60Ta IlorroBa MIiXaIiJIa IleTpoBIil.fa nOCB5IrueHa IiCCJIeL(OBaHIilO 

BJIIDIHIDI l.faCTIil.fHOrO Ii30MOP<PHoro 3aMeIUeHIi51 Ko6aJIbTa Ha BOJIb<ppaM B rrepoBcKIiTe 

Bao.sSro.SCoO.8Feo.203-B Ha ero <pIi3IiKO-XIiMIiQeCKIie Ii <PYHKUIiOHaJIbHble CBoHcTBa, a TaIOKe Ha 

MexaHIi3M KIiCJIOpOL(HOH rrpoHIiuaeMocTIi MeM6paH, rrpIirOTOBJIeHHbIX Ii3 3Toro MaTepIiaJIa. 

AIuyaJlbHocTb TeMbI IiCCJIeL(OBaHlUI OQeBIiL(Ha Ii He BbI3bIBaeT COMHeHIiH, TaK KaK 

rrepOBCKMT Bao.sSro.SCOO.8Feo.203-B (BSCF), 06JIaL(alOIUIiH peKOpL(HbIMIi 3Hal.feHIi5lMIi 

KMCJIOpOL(HOH rrpOHIiuaeMOCTIi B p5lL(y OKCIiL(OB co C-rpyKTypOH rrepOBCKIiTa co CMewaHHOH 

KIiCJIOpOL(-3JIeKTpOHHOH rrpOBOL(IiMOCTblO (CK3TI), 51BJI5IeTC5I rrepCrreKTIiBHbIM MaTepIiaJIOM 

L(JI5I C03L(aHlUI KIiCJIOpOL(-rrpOHIiuaeMbIX MeM6paH, CeJIeKTIiBHbIX cop6eHTOB Ii 3JIeKTpOL(HbIX 

MaTepIiaJIOB L(JI5I TBepL(OOKCIiL(HbIX TOrrJIIiBHbIX 3JIeMeHTOB (TOT3). ):(JI5I YBeJIWleHlUI 

cTa6IiJIbHOCTIi BSCF B aTMOC<pepax C HIi3KIiM rrapUIiaJIbHbIM L(aBJIeHIieM KMCJIopOL(a, P02, 

COL(ep)KarueH CO2 Ii rrOL(aBJIeHIDI He)KeJIaTeJIbHbIX <pa30BbIX rrpeBpaIUeHIiH rrpIi coxpaHeHIiIi 

IiJIIi L(a)Ke YBeJIIiQeHIiIi BeJIIil.fIiHbI KIiCJIOpOL(HOrO rrOTOKa Heo6xoL(IiMO L(OrrIipOBaHIie 3TOH 

<pa3bI BbICOKO-3ap5lL(HbIMIi KaTIiOHaMIi, BKJIlOQa51 W 6
. OL(HaKO B JIIiTepaType OTCyTCTBylOT 

CIiCTeMaTIil.feCKMe L(aHHble 0 BJIIi51HIiIi BOJIb<ppaMa Ha <pI13IiKO-XIiMIil.feCKMe Ii 

<PYHKUIiOHaJIbHble CBOHCTBa B SCF. 

TaKMM 06pa30M, pewaeMble B HaCT05l1IIeH pa60Te 3aL(al.fIi 51BJI5IlOTC5I aIuyaJlbHbIMH, KaK 

C <pYHL(aMeHTaJIbHOH, TaK Ii C rrpaKTIil.feCKOH TOl.fKM 3peHIi5l. 

AKTYaJIbHOCTb rrOL(TBep)KL(aeTC5I If TeM, l.fTO pa60Ta 6bIJIa rrOL(L(ep)KaHa POCCMHCKMM 

<pOHL(OM <pYHL(aMeHTaJIbHbIX IiCCJIeL(OBaHIiH If BbUlOJIHeHa B paMKax l1HTerpaUMOHHOH 

rrporpaMMbI CIi6IipCKoro OTL(eJIeHIDI P AH. 

Hay1.lHan u:eHHOCTb H HOBH3Ha pa60TbI 3aKJIlOl.faeTC5I B CJIeL(ylOIUeM: 

- BrrepBble rrOKa3aHO, l.fTO l.faCTIil.fHOe Ii30MOP<PHoe 3aMerueHI1e MOHOB Ko6aJIbTa 

BOJIb<ppaMOM rrOJIO)KIiTeJIbHO BJIlf5IeT Ha CTpyKTypHO-<pa3OBylO cTa6IiJIbHOCTb BSCF 

rrepOBCKMTa, rrOL(aBJI5I5I nepeXOL( Ky6Ifl.feCKOH <pa3bI B reKCarOHaJIbHylO. 
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- BrrepBbIe rrOCTpOeHbI <pa30BbIe LurarpaMMbI rrepOBCKllTOB Bao.sSro.SCOO.8-xWxFeO.203-1i 

(x=O If 0.02), co)].ep)l(aI.IJ,Ife y3KylO )].ByX <pa3HylO 06JlaCTb «pl_p2», r)].e pI 

~ p2 ~ 
HIf3KoTeMrreparypHbIlf rrepoBcKllT, - BbIcoKoTeMrrepaTypHbIlf rrepoBcKllT. 

- BrrepBbIe IfCCJle)].OBaHa KIfCJlOp0)].Ha51 rrpoHIfIIaeMocTb )].IfCKOBbIX If MIfKpoTpy6lIaTbIx 

MeM6paH COCTaBa Bao.sSro.SCOO.78WO.02Feo.203-1i If rrOKa3aHO, lITO )].orrIfpOBaHIfe BOJlb<ppaMOM 

BSCF Be)].eT K YBeJlIflIeHIflO KllCJlOpO)].Horo rrOTOKa Ha ~ 15%. 

- Pa3pa60TaH HOBbIll crroco6 rrp5lMOrO HarpeBa MeM6paH 3JleKTplflJeCKIfM TOKOM, 

rr03BOJl5l1OI.IJ,Ifll 60Jlee lIeM B )].Ba pa3a YBeJlIflIIfTb rrpoIf3Bo)].IfTeJlbHOCTb KllCJlOpO)].

rrpoHIfIIaeMbIx MeM6paH Ha OCHOBe CK3Il OKCIf)].OB. 

- BrrepBbIe rrOKa3aHO, lITO JlIfMIfTIfpYlOI.IJ,ell cTa)].Ifell KIfCJlOP0)].HOll rrpoHIfIIaeMocTIf 

MeM6paH Ha OCHOBe BSCF 51BJl5leTC5I )].ecop6IIIDI KIfCJlOpo)].a Ha rrpoHIfIIaeMoll cTopoHe 

MeM6paHbI. 

u.eHHOCTb pa60TbI orrpe)].eJl5leTC5I TeM, lITO: 

IloJlYlIeH HOBbIll MeM6paHHbIll MaTepIfaJI Bao.sSro.sCoO.78WO.02Feo.203-li, KOTOPbIll 

xapaKTepIf3yeTc5I CTpyKTypHOll cTa6IfJlbHOCTblO If BbICOKllMIf KllCJlOP0)].HbIMIf rrOTOKaMIf. 

- OTpa6oTaH crroco6 rrOJlYlIeHIDI MIfKpoTpy6lIaTbIx KepaMIflIeCKIfX MeM6paH MeTO)].OM 

o6paTHoll <pa30BOll IfHBepCIfIf C IfCrrOJlb30BaHIfeM Pa3JlIflIHbIX rrOJlIfMepHbIx CB5I3YIOI.IJ,IfX. 

- Pa3pa60TaH HOBbIll crroco6 rrp5lMOrO HarpeBa MIfKpOTpy6lIaTbIx MeM6paH 3JleKTpIflIecKIfM 

TOKOM, lITO rr03BOJl5leT YBeJlIflIIfTb IfX rrpOIf3BO)].IfTeJlbHOCTb 60Jlee lIeM B )].Ba pa3a. 

.lI:ocToBepHOCTb pa60TbI rrO)].TBep)l()].aeTC5I rrpIfBJlelIeHIfeM COBpeMeHHbIX <pIf3IfKO

XIfMIflIeCKllX MeTO)].OB IfCCJle)].OBaHIDI B COlIeTaHIfIf C cOBpeMeHHbIM o6opy)].oBaHIfeM: 

peHTreHoBcKIfll )].If<ppaKTOMeTp Broker D8 Advance, OCHaI.IJ,eHHbIll BbICOKOCKOPOCTHbIM 

)].eTeKTOpOM Lynx Eye, BbIcoKoTeMrrepaTypHoll peHTreHOBCKoll KaMepoll HTK-1200 If 

3epKaJIOM fe6eJl51 (Broker, fepMaHIDI); CIfHXPOHHbIll TepMOaHaJIIf3aTOp Netzsch STA 449 

(Netzsch, fepMaHIf5l); cKaHIfpYlOI.IJ,Ifll 3JleKTpOHHbIll MIfKpocKorr Hitachi TM 1000 (Hitachi, 

5IrroHIDI) C CIfCTeMOll peHTreHOBCKoro 3JleMeHTHoro aHaJIIf3a Swift ED-TM EDX. 

,l.{ocToBepHocTb rrOJlYlIeHHbIX pe3YJlbTaTOB rro)].TBep)l()].aeTC5I TaK)l(e IfX xopornell 

BocrrpOIf3BO)].IfMOCTblO If caMOCOrJlaCOBaHHOCTblO. 
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AHaJlU3 OCH06HblX pe3YJlbmam06 U 6b160006 

)..J:MccepTaUMOHHa.SI pa60Ta COCTOMT M3 BBe):(emUI, ceMM maB, BI,IBO):(OB M cnMCKa 

UMTMpyeMoll JlMTepaTypI,I. OHa M3JlO:>KeH Ha 110 cTpaHMuax M co):(ep:>KMT 59 pMCyHKOB, 4 

Ta6JlMUI,I M crrMCOK JlMTeparypI,I M3 103 CCI,IJlOK. 

Bo BBe):(eHMM 060cHoBI,IBaeTC.SI aKryaJII,HOCTI, TeMI,I, <pOpMyJlMpyIOTC.SI ueJlI, M 3a):(a"tIM 

MCCJle):(OBaHM.SI, npMBo):(.SITC}l OCHOBHI,le nOJlO:>KeHM.SI, BI,IHOCMMI,le Ha 3a!UMTY. 

B nepBoll maBe npMBe):(eH 0630P JlMTepaTypHI,lx ):(aHHI,lx, B KOTOpOM 

paccMarpMBaIOTC.SI cTpyKTypa nepoBcKMTono):(o6HI,IX OKCM):(OB, BJlM.SIHMe KMCJlOpO):(HOll 

HecTexMoMeTpMM Ha <PYHKI.J;MOHaJII,HI,le CBollcTBa CK3I1 OKCH):(OB, Mo):(eJlI, KMCJlOpo):(Horo 

TpaHcnopTa '1epe3 ra30nJlOTHI,le KepaMWleCKMe MeM6paHI,I Ha OCHOBe HecTexMoMeTpMlJeCKMX 

nepOBCKMTOB. I1pOBO):(HTC}l no):(po6HI,Ill aHaJIM3 JlMTeparypHI,lx ):(aHHI,lx, nOCB}l!UeHHI,IX 

BSCF: OCHOBHI,le MeTO):(I,I cMHTe3a, CTpyKTypHO-<pa3OBa}l cTa6MJlhHOCTI" paBHoBecHI,le 

):(aHHI,le, KMCJlOpo):(Ha}l npoHMu:aeMocTh M MO):(M<pMKau:M.SI BSCF. <!>OpMyJlMpyeTC.SI ueJlI, M 

3a):(aYH MCCJle):(OBaHM.SI. Becb JlMTeparypHI,Ill 0630P M3JlO:>KeH JlOrMYHO, nOCJle):(OBaTeJlI,HO M 

MJlJlIOCTpMpyeT Ba:>KHOCTI, TeMI,I MCCJle):(OBaHM.SI. 

Bo BTOPOM rJlaBe ):(MccepTaUMM onMcaHI,I 3KcnepMMeHTaJII,HI,le MeTO):(I,I MCCJle):(oBaHM.SI, 

MCXO):(Hhle MaTepMaJII,I M MX xapaKTepMCTMKM, MeTO):(MKM no):(rOTOBKM 06pa3UOB. 

I1pe):(cTaBJleHHI,Ill MaTepHaJI ):(eMoHcTpMpyeT BI,ICOKMll 3KcnepHMeHTaJII,HbIM ypoBeHI, 

npoBe):(eHM.SI MCCJle):(oBaHMM, BI,ITIOJlHeHHI,IX C MCnOJlI,30BaHMeM cOBpeMeHHhlx <pM3MKO

XMMM'1eCKMe MeTO):(OB. 3KcnepMMeHTaJII,HI,le pe3YJlI,TaTI,I ):(OJl:>KHI,IM 06pa30M o6pa6oTaHhI C 

MCnOJlI,30BaHMeM rrepe):(oBoro nporpaMMHoro o6eCneyeHM.SI M KpHTM'1eCKM OCMI,ICJleHI,I. 

OCHoBHI,le pe3YJlI,TaTI,I MCCJle):(OBaHM.SI M3JlO:>KeHI,I B TpeTI,eM, '1eTBepTOM, IJ.SITOll, IIIecToll 

M ce):(I,MoM rJlaBaX ):(MccepTaUMM. 

B weTI,eM rJlaBe npMBe):(eHI,I xapaKTepMCTHKM cMHTe3MpoBaHHI,lx TBep):(0<pa3HI,IM 

MeTO):(OM nepOBCKIITOB Bao.sSro.sCoo.g.xWxFeO.203-8 (x=O-O.lO). I1oKa3aHO, '1TO BSCF M 

):(onMpOBaHHbJe ):(0 2% BOJlI,<ppaMoM 06pa3U:I,I (BSCFW2) }lBJl}lIOTC}l Ky6M'1eCKMMM 

nepOBCKMTaMM, Tor):(a KaK ):(aJII,HeMIIIMe ):(onHpoBaHMe Be):(eT K ):(onOJIHMTeJII,HoMY 

06pa30BaHMIO <pa3I,I ):(BoMHoro rrepOBCKMTa. 06Hapy:>KeHO, '1TO 2% ):(onMpoBaHMe BSCF 

BOJII,<ppaMoM no):(aBJl}leT <pa30BI,IM nepexo):( M3 Ky6M'1eCKOll B reKCarOHaJII,HYIO <pa3Y npM 

700°C B KMCJlOpo):(e M, CJle):(OBaTeJlI,HO, nOBI,lIIIaeT cTa6MJlI,HOCTI, Ky6MYeCKOll <pa3I,I BSCF. 

I1pMBO):(.SITC}l rrocTpoeHHI,le «3-8-pOrT» ):(MarpaMMI,I ):(Jl}l MCCJle):(OBaHHI,IX BSCF M BSCFW2, 

oco6eHHocTI,IO KOTOpI,IX, }lBJl.SIeTC}l Y3Ka}l ):(ByX <pa3HyIO 06JlaCTI, «pI_p2», r):(e pI - <pa3a 
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HH3KOTeMrrepaTypHolO rrepOBCKHTa, p - epaJa BbICOKOTeMrreparypHoro rrepOBCKHTa. 

PaCCt.IHTaHbI TepMO,UHHaMWleCKHe rrapaMeTpbI rrOrJIOLUeHIDI KHCJIOpO,Ua BSCF H BSCFW2 

rrepOBCKHTaMH. 

B t.IeTBepTOH maBe o6cy)l(,UaeTC5I Mo,UeJIb KHCJIOpO,UHoro 1paHcrropTa t.Iepe3 KHCJIOpO'u

CeJIeKTHBHyIO MeM6paHy H pe3YJIbTaTbI HCCJIe,UOBaHIDI KHCJIOpO,UHOH rrpOHHuaeMOCTH 

raJorrJIOTHbIX ,UHCKOBbIX MeM6paH Ha OCHOBe BSCF H BSCFW2 rrepoBcKHTOB. B paMKax 

Mo,UeJIH HHTeprrpeTHpYIOTC5.l rrpoueccbI KHCJIOpo,UHoro 1paHcrropTa t.Iepe3 rrJIOTHble MeM6paHbI 

HCCJIe,UyeMbIx coe,UHHeHHH C rrpHBJIet.IeHHeM 3KcrrepHMeHTaJIbHbIX ,UaHHbIX rro 3aBHCHMOCT5IM 

rrOTOKOB KHCJIOpo,Ua OT PaJJIHt.IHbIX rrapaMClpoB. Y CTaHOBJIeHO, t.ITO JIHMHTHPYIOLUHM 

rrpoueccoM KHCJIOpO,UHOH rrpoHHuaeMocTH BSCF H BSCFW2 ,UHCKOBbIX MeM6paH TOJILUHHOH 

1,60-3,20 MM 5.lBJI5.leTC5.l 06'beMHa5.l ,UHep<py3ID1 HOHOB KHCJIOpo,Ua. 

B II5ITOH rJIaBe rrpHBe,UeHbI pe3YJIbTaTbI HCCJIe,UOBaHIDI KHCJIOpO,UHOH rrpoHHuaeMocTH 

MHKpo1py6t.IaTbIX MeM6paH Ha OCHOBe BSCFW2 rrepoBcKHTa, rrpHrOTOBJIeHHbIX MeTO,UOM 

o6paTHoH epaJOBOH HHBepcHH C HCrrOJIb30BaHHeM rrOJIHcyJIb<poHa (HMIl/IlC) B Kat.IeCTBe 

rrOJIHMepHOro CB5I3YIOLUero. IlOJIyqeHHble pe3YJIbTaTbI rrpOaHaJIH3HpOBaHbI C rrOMOLUbJO 

Mo,UeJIH KHCJIOpO,UHoro 1paHcrropTa, B KOTOpOH yt.ITeHbI oco6eHHocTH MeM6paHbI 1py6t.IaTOH 

<pOPMbI. IloKaJaHo, t.ITO MHKpoTpy6t.IaTble (MT) MeM6paHbI BSCF H BSCFW2 06JIa,UaIOT 

60JIee BbICOKHMH KHCJIOpO,UHbIMH rrOTOKaMH rro cpaBHeHlllO C rrJIOTHbIMH ,UHCKOBbIMH 

MeM6paHaMH, H3rOTOBJIeHHbIMH H3 Toro )l(e MaTepHaJIa. Y CTaHOBJIeHO, t.ITO JIHMHTHpyIOlUHMH 

5.lBJI5.lIOTC5.l rroBepxHocTHble CTa,UHH KHCJIOpo,UHoro o6MeHa ,UJI5I rrpoHHuaeMocTH BSCF H 

BSCFW2 MT MeM6paH TOJIlUHHOH OKOJIO 0,05 MM. 

B rneCTOH rJIaBe orrHcaH HOBbIH crroco6 rrp5IMOrO HarpeBa MT MeM6paH 

3JIeK1pHt.IeCKHM TOKOM, KOTOpbIH rr03BOJI5.leT rrOBbICHTb KaK 3Hepr03<pepeKTHBHOCTb H 

rrpOH3BO,UHTeJIbHOCTb MT MeM6paH, TaK H orrepaTHBHOCTb yrrpaBJIeHIDI TeMrrepaTypHbIM 

pe)KHMOM. 

B cenbMOH maBe BrrepBble rrpenCTaBJIeHbI pe3YJIbTaTbI in situ BblcoKoTeMrreparypHblx 

nHeppaKUHoHHbIX HCCJIenOBaHHH <pyHKWIoHHpyIOLUeH MeM6paHbI (MT BSCFW2). IloKaJaHo, 

t.ITO C1pyKTypa MaTepHaJIa pa6oTaJOlUeH MT BSCFW2 MeM6paHbI rrpH <pHKcHpoBaHHoH 

TeMrreparype orrpeneJI5IeTc5.l rrapUHaJIbHbIM naBJIeHHeM KHCJIOpOna C rrHTaJOlUeH CTOpOHbI. 

YCTaHOBJIeHO, t.ITO KHCJIOpOnHble rrOTOKH MT BSCFW2 MeM6paH JIHMHTHpyeT CTanIDI 

necop6UHH KHCJIOpOna C rrpoHHuaeMoH CTOpOHbI MeM6paHbI. 

B 3aKJIIOt.IeHHH H BbIBonax rrpocyMMHpoBaHbI maBHble pe3YJIbTaTbI pa60TbI. 
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061>eM 11 Ka4eCTBO 3KCrrepl1MeHTaJIbHbIX I1CCJIe,lJ.OBaHI1H, BbITIOJIHeHHbIX B pa60Te, 

OTBe4aIOT CaMbIM BbICOKI1M CTaH,lJ.apTaM 11 COOTBeTcTByIOT Ml1pOBOMy ypOBHIO. Pa60Ta 

OTJII14aeTCjI BbICOKOH CI1CTeMaTI14HOCTbIO rrO,lJ.XO,lJ.a, a ypoBeHb OCMbICJIeHIDI 11 o606meHI1j1 

pe3YJIbTaTOB COOTBeTCTByeT BceM Heo6xo,lJ.I1MbIM Tpe60BaHIliIM. He Bb13bIBaeT COMHeHIDI, 4TO 

,lJ.aHHaji pa60Ta j1BJIjleTCjI [(eHHbIM BKJIa,lJ.OM KaK B XI1MI1IO TBep,lJ.bIX OKCI1,lJ.HbIX MaTepl1aJIOB, 

crroco6cTByjl ee rrporpeccy, TaK 11 B pa3pa6oTKy HOBoro rrOKOJIeHI1j1 rrJIOTHbIX 

BbICoKo3<p<peKTI1BHbIX KI1CJIOpO,lJ.-rrpOHI1[(aeMbIX MeM6paH. Pa60Ta XOpOlllO CTpyKTypl1pOBaHa, 

O,lJ.HaKO eCTb 3aMe4aHI1j1 rro ee o<popMJIeHI1IO. KpoMe Toro, rrpl1 3HaKOMCTBe C HeH B03HI1KJll1 

HeKoTopbIe BOrrpOCbI. 

1.	 OTcyTcTBl1e Crrl1CKa cOKpameHI1H 3aTpy,lJ.IDIeT 3HaKOMCTBO C TeKCTOM ,lJ.l1ccepTa[(l1l1, 

TeM 60JIee 4TO B caMOM TeKCTe, KaK rrpaBI1JIO, COKpameHI1j1 He nOjlCHjlIOTCjI. 

2.	 B KOH[(e npe,lJ.nOCJIe,lJ.HerO naparpaq,a Ha cTp. 23 oTcyTcTByeT CMbICJI: 

« ... o6pa30BaHl1e q,a3bI. .. (B BI1,lJ.e rOpl130HTaJIbHOH rrOJIKI1 Ha 1130TepMe)>>. 

3.	 YTBep)K,lJ.eHl1e Ha cTp. 24-25 0 TOM, 4TO HeHTpOHHaji ,lJ.11<ppaKI.J;l1j1 j1BJIjleTCjI npjlMbIM 

MeTO,lJ.OM onpe,lJ.eJIeHI1j1 KI1CJIOpO,lJ.HOH HeCTeXI10MeTpl111 B OKCI1,lJ.aX HeKoppeKTHO. Ha 

caMOM ,lJ.eJIe 3TO CBOHCTBO BbI411CJIjleTCjI 113 3aCeJIeHHOCTI1 KI1CJIOP0,lJ.HbIX n0311[(I1H, 

KOTOpajl, B CBOIO 04epe,lJ.b j1BJIjleTCjI rrO,lJ.rOHjleMbIM napaMeTpOM <pI1TI1Hra B paMKax 

npO[(e,lJ.ypbI YT04HeHI1j1 CTpyKTypbI. ABTOp caM Ha CTp. 26 npl13HaeTCjI, 4TO ollll16Ka 

B pac4eTe 3aCeJIeHHOCTI1 Be,lJ.eT K 60JIblIIOH norpelllHOCTI1 B onpe,lJ.eJIeHI1I1 

KI1CJIOpO,lJ.HOH HeCTeXI10MeTpI1I1. 

4.	 IIOPOH aBTop I1CnOJIb3yeT HeY,lJ.a4HYIO TepMI1HOJIOnIIO. IToIDITl1e «HepaCTBOpI1MbIH» 

He C04eTaeTCjI C nOIDITl1eM ,lJ.OnaHT (CM. cTp. 30). ):(onaHT 3TO TO, 4TO 3aBe,lJ.OMO, TaK 

I1JII1 I1Ha4e, paCTBOpl1MO B HeKOTopOH MaTpl1[(e. Ha CTp. 58 aBTop I1CnOJIb3yeT 

Hel13BeCTHbIH TepMI1H - «cTaH,lJ.apTHbIH» KI1CJIOpO,lJ.. B TepMO,lJ.I1HaMI1Ke HeT nOHjlTIDI 

- «3HTaJIbnllil KOHCTaHTbI paBHoBecIDI», KOTopoe I1CnOJIb3YeTCjI aBTopoM Ha CTp. 65. 

TaM )Ke BCTpe4aeTCjI HeKoppeKTHoe Bblpa)KeHl1e - «HaKJIOH <pa30BOH ,lJ.l1arpaMMbI». 

5.	 CI1HTe3 06pa3[(OB CJIe.uyeT Onl1CbIBaTb nO,lJ.p06HO B TeKCTe ,lJ.I1CcepTa[(l1l1, a He 

CCbIJIaTbCjI Ha I1CT04HI1K11 (CTp. 48.). KaK KOHTpOJIl1pOBaJIl1 cO,lJ.ep)KaHl1e BOJIb<ppaMa 

B o6pa3[(ax? 3TO Ba)KHbIH MOMeHT, npl1HI1Maji BO BHI1MaHl1e JIeTY4eCTb OKCI1,lJ.a 

BOJIb<ppaMa. 

6.	 Ha peHTreHorpaMMax BSCF, npl1Be,lJ.eHHbIx Ha Pl1c. 24, B ,lJ.l1arra30He 25-32 0 28 

OT4eTJII1BO BI1,lJ.HbI rrl1KI1, He npI1Ha,lJ.JIe)Kaml1e Ky611llecKoMy nepOBCKl1ry. O,lJ.HaKO B 
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TeKCTe HX rrpHcyTcTBHe HrHopHpyeTC5I. KpOMe TOrO, Ha CTp. 73 Ha pHC. 39 (BMecTo 

CChIJlKH Ha pHC. 36, BH)l,HMO, )l,OJDKHa 6hITh CChIJIKa Ha pHC. 39) Ha peHTreHorpaMMax 

rrOMHMO rrHKOB, OTHOC5IIIJ:HXC5I K Ky6wlecKoM <pa3e, eCTh rrHKH He o6cy)J()l,aeMOrO 

rrpOHCXO)J()l,emrn. 

7.	 B TeKCTe )l,HCCepTaUHH oTcyTcTByeT, )l,a)J(e B BH)l,e rrpe)l,rrOJIo)J(eHH5I, 06'h5ICHeHHe 

Ba)J(Horo pe3YJIhTaTa pa6oThI, l.J:TO rrpHcyTcTBHe 2% W cTa6HJIH3HpyeT Ky6Hl.J:ecKyJO 

CTpyKTypy BSCF. 

8.	 3Hal.J:eHHe 3HTaJIhrrHH rrpouecca BhIXO)l,a KHCJIOpO)l,a H3 peIlIeTKH OKCH)l,a MeTaJIJIa 

orrpe)l,eJI5IeTC5I :meprHeM CB5I3H KHCJIOpO)l,-MeTaJIJI, a He BeJIHl.J:HHOM 06JIaCTH 

roMoreHHOCTH OKCH)l,a rro KHCJIOpO)l,y, KaK yTBep)J()l,aeT aBTOp Ha CTp. 65. 

9.	 XOTeJIOCh 6hI OTMeTHTh, QTO B 06IIJ:eM CJIyl.J:ae Cpe)l,Hee 3Hal.J:eHHe <pyHKUHH PO;2 He 

on On 
paBHO ~, KaK yTBep)J()l,aeTC5I aBTOpOM Ha CTp. 72, a paBHo ~ . 3TO CJIe)l,yeT H3 

2	 n+l 

L	 L L L 

f pO;2dL	 f (A + BLrdL f (BLrdL f BnLndL 
0 _ 0 0 Bnr = PO;2pO;2(mean) = 0 =	 = = L	 L L L n+l n+l 

fdL 
0 

IIpH BhIBO)l,e yl.J:TeHO, l.J:TO p02.2 5IBJI5IeTC5I JIHHeMHOM <pyHKUHeM TOJIIIJ:HHhI MeM6paHhI 

L, B KOTOpOM CBo6o)l,HhIM l.J:JIeH A MalI. TaK KaK n=1/2 (CTp. 76), TO Cpe)l,Hee 3Hal.J:eHHe 

PO;2 2PO;2--' = .
 
n+ 1 3
 

3a)l,aHHhle BorrpochI H BhICKa3aHHhle 3aMeqaHH5I rrpO)l,HKTOBaHhI, B OCHOBHOM, 60JIhIlIHM 

HHTepecoM K pa6oTe, HOC5IT l.J:aCTHhIM xapaKTep H He BJIH5lJOT Ha rJIaBHhle TeOpeTHl.J:eCKHe H 

rrpaKTHl.J:eCKHe pe3YJIhTaThI, a TaK)J(e BhIBO)l,hI )l,HCCepTaUHH. OT)l,eJIhHhle pa3)l,eJIhI pa60ThI 

B3aHMOCB5I3aHhI H JIOrHl.J:HO )l,OrrOJIH5IJOT )l,pyr )l,pyra. ABTope<pepaT rrpaBHJIhHO OTpa)J(aeT 

CO)l,ep)J(aHHe )l,HCCepTaUHH, a ee OCHOBHhle pe3YJIhTaThI rrpe)l,CTaBJIeHhI B 15 rry6JIHKaUH5IX, B 

TOM l.J:HCJIe 4 CTaTb5IX B peueH3HpyeMhlx HaYl.J:HhIX )J(ypHaJIaX H3 crrHCKa BAK H 11 Te3Hcax 

)l,OKJIa)l,OB Ha BcepoccHMCKHX H rrpeCTH)I(HhIX Me)l()l,yHapO)l,HhIX KOH<pepeHUH5Ix. 

,UHccepTaUHOHHa5I pa60Ta rrpe)l,CTaBJI5IeT C060M 3aBepIlIeHHoe Hayl.J:HOe HCCJIe)l,OBaHHe 

Ha aKTyaJIhHyJO TeMaTHKy, BhIIlOJIHeHHOe Ha cOBpeMeHHoM ypoBHe, pe3YJIhTaThI KOToporo 

)l,OCTOBepHhI, H COOTBeTcTByeT BceM Tpe6oBaHH5IM rr.9 «IIoJIQ)KeHH5I 0 rrpHcy)J()l,eHHH 
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yqeHbIX CTerreHeH:» (B pe,lJ,aKUIU1 rrOCTaHOBJIemrn IIpaBl1TeJIbCTBa POCCl1H:CKOH: <I>e,lJ,epaUl1l1 OT 

24.09.13 N2 842), rrpe,lJ,'MIBJI.HeMbIM K KaH,lJ,l1,lJ,aTCKl1M ,lJ,l1CCepTaUl1.HM. 

TIo aKTYaJIbHOCTl1 TeMaTl1Kl1, ,lJ,OCTOBepHOCTl1 11 HOB113He rrOJIyqeHHbIX pe3yJIbTaTOB, 

ueHHOCTl1 ,lJ,JI5I HayIGI 11 rrpaKTl1IG1 pa60Ta "113YQEHI1E BJUUIHI1JI MO,[(I1<I>I1KA~1111 

BOflb<I>PAMOM HA <I>YHK~110HAJIbHbIE CBOHCTBA IIEPOBCKI1TA COCTABA 

Bao.sSro.sCoo.gFeo.203-o" y,lJ,OBJIeTBOp5leT Tpe6oBaHl1.HM, rrpe,lJ,b5lBJI5IeMbIM K KaH,lJ,l1,lJ,aTCIGIM 

,lJ,l1CCepTaUl1.HM, a ee aBTop, TIorroB Ml1xal1JI TIe-rpOBl1q, 3aCJIY)l(l1BaeT rrpl1cy)l(,lJ,eHH5I eMy 

yqeHOH: CTerreHl1 KaH,lJ,l1,lJ,aTa Xl1MW-IeCKl1X HayK rro CrreUHaJIbHOCTH 02.00.21 - Xl1Ml151 TBep,lJ,OrO 

TeJIa. 

3yeB AH,lJ,peH: IOpbeBl1LI 

1 clleBpaJI5I 2017 r. 

620000 r. EKaTepl1H6ypr, rrp. JIeHl1Ha 51 
e-mail: andrey.zuev@urfu.ru 
Ten.: +7 (343) 251-79-27 :. oonUCb'.-/I..""';""-""'='_~.. ~_-,,, .... 
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