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O O [IUI4AJIb HbII4 O T3bIB
BeAyrrler opfaHr43arlvrn rra Ar{cceprarl}roHrryrc pa6oTy

Hoponofi Myarrap Typluennrr
Ha reMy: (@H3kIKo-xlIMl.I{ecKI{e cBoficrBa rrpoMbrruJreHHhrx €rJrroMr{Hr{eBo-

MaTHIIeBbIX CIIJIaBOB C UIeIOqHO3eMeJIbHbIMLI LI peAKo3eMeJIbHbIMlI MeT€UIJIaMkI>>,

rIpeAcraBJIeHHoft Ha corIcKalF^r4e yrr€Hofi crelleHlr AoKTopa rexHr{rrecKlrx HayK

lro cl]ellrzlaJrbHocTr.r 2.6 .17 - Marepr.rErJroBeAeHze

Hapacraroqaft I4HTepec uccJreAoBareJrefi vr rpaKTLrKoB, [potrBnf,eMbrfi K

aJIPMI4HI{rO LI ero ctIJIaBoB o6yclonneH KoMnJreKcoM ux SusuKo-xlrMr4rrecKlrx
xapaKTeplrcTvrK, yAoBneTBopffoqufi TexHoJrorr{qecKax 14 sKclJryaTarlr4oHHbrx

ycnoBplfi. B nacro.slldee BpeMg npLrMeHeHLIe.€urroMlIHLIeBbrx cnJraBoB craHoBr4Tct

Bce 6olee pasnoo6pa3HblM. HeyruoHHo pacrul,lprercr LrcrroJrb3oBaHr.re

KOHCTpyKIILIOHHbIX CTIJIaBOB B MaIIII{HOCTpOeHI4II, CyAOCTpOeHVTVT, HA

TpaHcrropTe, B cTpolrTeJrbcTBe, Lr Apyrux oTpacJr.nx

Oco6esnocrbro aJrroMLrHlreBbrx crrJraBoB, .u3yqegHbrx B pa6orax M.T.
Hoponofi, flBnrfl;racb ro, qro B KaqecrBe Jrerr.rpyroqvx go6anor B Hr4x

npucyTcTBoB€LJIpI uIeIoqHo3eMeJIbHbIe Vr peAKO3eMeJIbHbre MeTaJrJrbr, BIMflIJI,i.e

Koropblx Ha aJIToMHHI{eBo-MarHr{eBbrx crrJraBoB erqd ualo r.r3yqeHo, 14 Koropbrx
MontHo paccMaTpLIBaTb KaK pe3epB AJIS co3AaHLIfl HoBbIX MaTepLIELJIoB Ha ocHoBe

zuIIoMI4Hll{, LIMeIOUII{X tto CpaBHeHI{rO C r43BeCTHbrMLr Marepr4€uraMl,I onpe4el€nnue
rlpellMylqecrBa. [tts HoBbIX Marepl4anoB KaK KoHcrpyKULroHHbrx, TaK u
HeKOHcTpyKIII{oHHbIx 6olrruoe 3HaqeHI,Ie r,rMeroT TaKLre xapaKTepLreTLrKLr, KaK

(<YTBEPXIAIO)
ruIqecKofo

n E.H.



oKr{cJrreMocTb, Koppo3tIOHH€UI CToftKOCTb }I SJIeKTpOXI4MuqecKoe IIoBeAeH}Ie B

pa3irlrrrHblx cpeAax, KoTopbre rrccJIeAoBaHbI AIIA aJIIOMIIHIIeBO-Ma|HLIeBbIX

crrJraBoB, coAepx(arqux uIeIorrHo3eMeJIbHbIe vI peAKo3eMeJIbHbIe MeTULIIJIbI B

pa6orax Ar{ccepraHra. llolyueuHrre }rM pe3yJlbrarbl 6yayr cnoco6ctBoBarb

paspa6orne HoBbrx €urroMtrHr{eBbrx cnJIaBoB AIrfl coapeuennofi TexHLIKI{ u

yclerxHofi nx ercuJryararllrrr, TaK qro lrccJleAoBaHlaf, M.T. Hopoeofi, o6o6qeHHble

I4M B AoKTopcKoft .qraccepraqlan, Mox(Ho crII,ITarb BecbMa aKTyarIbHbIMLI.

Qeno ucctedoearuua 3aKrroqaercr B ycraHoBJIeHI4e MexaHl/rtMa u

3aKoHoMepuocrefi r,rsrdeHeHldl Qusnrco-xnm'recKlD(

€rIrroMLTHI{eBo-MarHrIeBbD( c[rIaBoB AI{r0.2, AMr2,
qenorrHo3eMeJrbHblMlr I{ pe.4(O3eMeJrbHbIMLI MeT€IJIJI€IMLI; paSpa6orrca Ha ury. ocHoBe

HoBbD( cocraBoB crrJraBoB AJrf, I{crroJrb3oBaHllt B cyAogrporrenruofi, anrouo6r,urruofi,

asuarryroHHoft u crporrenrnofi olpacJux.

H ay vu aa H o I usHa uccn ed o e aru uil :
-ycTaHoBJreHbr 3aKoHoMepHocTr{ r.r3MeHeHI4.s rennoeMKocT}I, roeQQuqrleHTa

TenlooTAaqu [poMbrruJreHHbrx " €urroMLTHr{eBo-MafHkIeBbIX crIJIaBoB C P3M, B

3aBLTCI{MOCTLI OT TeMrleparypbl I{ cocTaBa cnJIaBoB;

-rroKa3aHo, rrro Sasonue [peBparqenvTs, r{ rrepexoAbl B crIJIaBax B rlpeAenax

r4ccneAoBaHHbIX TeMrleparyp ne ua6nloA€Irorct ;

-ycTaHoBJreHo, rrTo He3aBlIcHMo oT cocTaBa AIr5. Bcex cnJIaBoB xapaKTepHo

yBeluqeHne tennoeMKocrll c pocroM TeMneparypbl;

-BburBJreHo, rrro rrpr{ yBenuseiluu KoHrleHTpar\un P3M s ZIJIIoMLIHTIeBO-

MafHr{eBbrx crrJraBax BeIuqI,IHa renloeurocTrl cMeIIIaeTcfl B CTOpoHy

yMeHbrueHux. IIpu ycJroBrru oAnofi u rofi x{e reMneparypbl I{ cocraBa crIJIaBoB

npu [epeXOAe OT CKaH,{I{g K HeOALIMy TeIIJIOeUTOC$ CHI{XaeTC-g;

-rroKa3aHo, rrTo BeluqLIHbI SHTEuIbnkrrr I{ SHTpoln}I CTIJIaBOB npl{ nepexoAe

oT I{CXOAHbTX npOMbIIIIJIeHHbIX €urrcMI{HI4eBO-MafHI4eBbIX CnJIaBOB K CIIJIaBaM C

peAKo3eMeJrbHbrMId Mer€uIJraMI,I yMeHblualorct, a BernltrkrHa SHepruu fu66ca or
cnJraBoB co cKaHAlIeM K HeOAI4My yBeJIr4qVBAeTCfl;

-BbI.aBJIeHbI 3aKOHOMepHOCTI4 lI3MeHeHLIrI KI4HeTLIqeCKUX II 3HepIeTEIeCKI4X

xapaKTep?rcTlrK, vr MexaHr43M [poqecca BbIcoKoTeMIIepaTypHofo oK]IcJIeHI{f,

npoMbrruireHHbrx €rJrroMLrHr{eBo-MarHLIeBbIX crIJIaBoB AMrO.2, AMr2, AMr3,

AMr4, AMr6 c ulenoqHo3eMeJrbHbrMlr u peAKo3eMeJIbHbIMI{ Mer€uIJIaMu B

rn€p4ola cocrotHr.M. YcrauonneHo, qro oKLIcJreHLIe cnJIaBoB B rn€pAona

cocro"tHrrrr B IIeJroM rloArrlrH-flercs ruagefiHo-napa6oJrl{qecKrlM n furlep6orz'IecKu\a

3aBr{cr4Mocrf,M. Pearqus Ha HaqEUIbHoM grane nporeKaer B KplHeruqecxofi o6tacru

c nepexoAoM B auQ$ysuoHrryrc, Koropar rBJrf,erc.tr AoMl4Hllpyroqeft. ,{o6anxvr

P3M, B KarrecrBe Jrerupyrcqero gJreMeHTa .aBJltlorcf, nepcrIeKTI4BHbIMI{ rro

csoficrs qpoMblrmeHHbD(

ANII3, AIVII4, Atvlr6 c
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cpaBHeHlrro c III3M;



-olpeAeJreHa ponb Jrerlrpyrcqrrx oJreMeHToB n QopuurpoBaHulr rrpoAyKToB

oKLIcJIeHut clJIaBoB Lr vrx salqatnoft cuoco6nocru. JlerprpyrcrlLTe gJreMeHTbr yx(e

npu ue6oJlblrrux KoHIIeHTpaI{utx yqacrByror n o6pasoBau}rr4 sarquurofi oncN,qnofi

IIJIeHKH, BXOAT B COCTaB OCHOBHOTO OKCLIAa Ha OCHOBe aJIK)MUIJVIfl LI MatHU[.

Bropofi rrlaeHrrfi KoMrIoHeHr - MarHuir. u III3M no csoefi rrpkrpoAe o6pasyror
KpoMe KoMnJreKcHbrx oKcr4AoB r{ orAeJrbrryro Oasy;

-onpeAeJleHa creneHb BJrr{rrHurfl rren4pyroulr4x 3JreMeuron (II{3M n P3M) Ha

gJIeKTpoxpIMIaqecKLIe csoficrsa [poMbllrrJreHHbrx €uIroMLIHr{eBo-MafHIieBbIX

crrJraBoB, coAepxarqlrx or 0.2 rc 6.0 rv:ac.Yo MarHLrr. III3M u P3M B qeJroM

IIoBbIIuaar Koppo3LIonl{yrc ycrofivunocrb }rcxoAHbrx crrJraBoB. Eolee 3aMerHoe

Blrufllrue P3M o6rscnnercs, oco6enHocrbro r/tx 3JreKTpoHHoro crpoeHr4rr.

YserLIqeHtIe AoJITI xJIopI4A-LIoHa B gJIeKTpoJIure NaCl [p]rBoAr.rr K pocry cKopocrkr

Koppo3trl{ cnJIaBoB He3aBucrlMo oT I4x cocTaBa.

IIp axmwt e c Rufl s H aq taw o c mt p a6 orbr 3aKJrroqaercr B :

- pa3paooTKe HoBbIX cocTaBoB €urroMI{HLIeBo-MafHLreBbIX crrJraBoB,

coAepxalqux uleloqHo3eMeJlbHbre vr peAKo3eMeJrbHbre MeT€urJrbr, c

onpeAeneHHblMkI Quezxo -xLIMI{qe cKkr Mu xap aKTepr,rcrlrKaMr{, Koropbre Moryr 6rrrt
peKoMeHAoBaHbr Ans ncnoJrb3 oBaHlrfl B npoMblrxJreHHocTr{ ;

-I{crIoJIb3oBaHI{t noryqeHHblx pe3yJrbraroB KaK nayuHofi ocHoBbr \rrr
paspa6orKr{ HoBbrx rro cocraBy Lr KaqecrBy c[JraBoB;

-paspa6otKe cocraBa c[JIaBa Ha ocHoBe aJrroMr{Hr4rr 3arrlr4rrl€nnax rrareHToM

Pecrry6nuxu TaANkTKkIcraH (NoTJ 212) u BHeApeHH€ur B KaqecrBe rorocreuHrrx
BcraBoK AJr.n rporrnefi6ycHux trunuir na fYKfI <<Tponlefi6yc>> r. ,{yruau6e c
oKoHoMLIqecKLrM sQQerrou 1500,0 $ CIIIA na 100 rur. r{34err4s.

Ocuo eunte noJto)rceHu-fl , BbtHo c uMbt e Ha g auqumy :
-3aKOHOMepHOCTLI I43MeHeHkr.S rennOsUSUqeCKr4X XapaKTeprloTtlK (CrOpOCrU

oxJIaxAeHI{t crIJIaBoB oT BpeMeHrfr, rosQQuqHeHTa TerrJrooTAarrv, y4enruofi
renlo€tr,lr<ocru) v repMoALIHaMI/FIecKax SyHxqufi (eHranruzn, gHTponr4lr vr

gHepruu fu66ca) npoMbIIuJIeHHbIX zl[roMlrnrfreBo-MarHr{eBbrx crrJraBoB ANIIZ,
AMr3, AMr4, AMr6, Jren{poBaHubrx P3M (Sc, Y, Ce, La, Pr, Nd), rx
KoppeJr.r{qlroHHar 3 aBr4 cr{Mocrb or pa3nr4qHbrx Sar<ropon ;

-3aKOHOMepHOCTI4 LI3MeHeHI4r rZnerU.IeCKUX Lt 3HeprcTI4rIeCKLIX

xapaKTepvrcrvrK npoqecca BhrcoKoreMneparypHoro oKr4cJreHlrr npoMbrruJreHHbrx

€rnroMr{HlreBo-MarHrreBbrx crrJraBoB AMr0.2, AMr2, AMr3, AMr4, AMr6 c

IIIeJIOqHO3eMeJIbHbIMLI V peAKO3eMeJrbHbrMLr MeTaJrJraMZ B 3aBUCLTMOCTT{ OT

KOHrIeHTpar\vrkr nerupyrculefo KoMnoHeHTa Lr reMrreparypbr, B ra€p4ovr

cocTo{HI{u;

. -pe:yJlbrarbl tr4K-cnerrpocKorl[u vr P@A [poAyKToB oKr.rcJreHrat

BbIIXeyKa3aHHbIX rIpOMbrrUJreHHbIX €urrOMI{HI{eBO-MafHUeBbIX CnJTaBOB C



u{eroqHo3eMeJIbHbIMI4

reMneparypax;

L4 peAKO3eMeJrbHbrMr4 MeTaJrJraMlr npr4 BbrcoKr4x

-pe3yJIbTaTbI r4ccJle.qoBaHng. SJleKTpoxuMlrqecKofo rroBeAeHprt

rrpoMbrruneHHbrx aJrroMLrHLreBo-MarHI,IeBbIX crIJIaBoB AMr0.2, AMr2, AMr3,
AMr4, AMr6 c III3M (Ca, Sr, Ba) u P3M (Sc, Y, La, Ce, Pr, Nd) or
KoHrIeHrp ar\uLr 3JreKTp oJrura NaC l.

Jfuryfttit ercnad asmopa 3€rKrroqaercr B rrocrarroBKe rlenefi vr 3a4av^

LrccneAoBaHrnr, rlpoBeAerfrpr sKcrrepuMerilaJrbrrbD( r4ccJreAoBarilffi no I,Bf{eHr&o

Susmo-xr.urruruecKlrD( csoficrs [poMbrrrrJleHl{bx aJI}oMI4HI{eBo-M€rrrII{eBbx cIrJIaBoB,

pacuvrax, o6pa6ome, aHaJrlr3e n o6o6qernaz iloflyqeHHbD( p$yJlbraroB Lr lx
ny6rlllrargm. O6cyaaeHrre p$yJrbraroB pr QopmyruryoBKa ocHoBr{bx BbrBo,{oB

AuccepraruM [pI{HaAJIex{ar aBropy.

OcuosHrre pe3yJrbrarbr orpaxeHbl B 58 uayvuux pa6orax, B rovr uucre, 2

rvronorpaQutx,16 crarbf,x B peueH3r.rpyeMbrx xcypHanax, peKoMeHAoBaHHbrx BAK
Poccuficxofi (De4epaquu vr B 35 Mareplr€rJrax MelKAyHapoAHbrx H

a rarcKe [oJryqeHo 5 MaJrbrx rrarenToBpecny6mEKaHcKrrx ron$epeHr\ufr,
Pe crry6nur<ll Ta.qNptKucraH.

Crpyrcrypa n o6r6rvr Arrcceprarlru. ,{nccepraqus cocrorrr r43 BBeAeH}rr,

rlerblpex HIaB, 3aKJIIorIeHuf,, o6qlx BbIBoAoB, cnucKa I{crloJlb3ogaHnofi

Jrlrreparypst uz 231 Har4MeHoBauuis. u npriJroxcenufl. Pa6ora rr3Jro)KeHa na 276

crpaur{rlax KoMnbrorepHoro ua6opa, unJrrocrpr{poBaHa 107 pr4cyuKaMr u
coAepxrrr 87 radrrutl.

Teua AucceprarluoHnoft pa6oru
rocyAapcrBeHHbrx rporpaMM - <<Crparerux Pecrry6nuru TaAxrExracraH B o6racru
HayKLr r4 TexHoJrorprr{ sa2007-2015rr> u <<Bne4peHrre BaxtHefiuux pa:pa6oror u
rrpoMbrruJreHHo e rpor{3BoAcrno Pecrry 6 nurcu Ta4NuxzcraH na 20 | 0 -20 1 5 rr. >.

Bo eeedenuu o6ocnoBaHa aKTyaJrbHoorb reMbr Arrcceprarlvrvr, olpeAeJreHbr

o6rdurr uccJreAoBantuit, o6ocnosaH nrr6op MeroAoB, c@opnrynupoBaHa rleJrb Lr

I43JIOII(eHbI OCHOBHbIe IIOJIOI{eHLI,I, BbIHOCLIMbIe Ha 3aIqI'ITy pe3ynbTaTbl.

B nepeort anaae qprlBe.qeHbr JrrrreparypHbre cBe.qenlrrr rro

crpyKTypoobpasoeaHlrro u csoficrsaM aJrroMvrnvrfl, MarHlr.n u peAKo3eMeJrbHbx

MeTaJrJroB, xapaKTepr.rcTr{Kr{ u o6racrn ux ucuoirmoBailnfl, o B3ar{MoAeficrsuu

cnJraBoB cLIcreM aJrroMuHlrfi-q€no.InoseN,renrnrrfi MeraJrJr kr anrovrunnfi-

peAKo3eMenrnufi MeraJrJr c Kr{cJropoAoM, a raK}r(e rro aHoAHoMy rroBeAeHr4ro

€UIK)MIIHIIeBbIX CIIJIaBOB C IIeIOqHO3eMeJIbHbIMLI U peAKO3eMeJIbHbIMkI MeTaJIJIaMLI.

B csgsz c orcyrcrBlreM B cyrqecrByroqrx Jrr4Teparypax cBeAeHufi o @usl4Ko-

xlrMr4rrecKlrx csoftcrsax [poMbrrrrJreHHbx €rJrroMlrH]reBo-Marur{eBbx crrJraBoB c

III3M z P3M cAeJraH BbrBoA o ueo6xoAlrMocrpr BbrnoJrHeHwfl vrccreAosaguft no

.uauHofi TeMe.

sBrflerc.f, HeorbeMJleuofi qacrbro



B o e mop o il anae e [pr{BeAeHbr p*yJrbrarbl I{ccJIeAoB anLrs. TeM[eparypHoft

3aBr{c}IMOCTLr TenJrOeMKOCTtr r,r TepMOALIHaM}IqeCrZX Qynrqufi [poMbIIxiIeHHbIX

aJrroMlrHLreBo-MarHneBbIX crIJIaBoB MapoK AMr2, AMr3, AMr4 AMr6,

JIerLrpoBaHHbIX peAKO3eMeJIbHbIMpI MerarIJIaMlI.

Tpemon zna6a [ocBf,IueHa LT CCJICNOBAHLTIO KLIHETI{KI{

BbICOKOTeMlepaTypHOfO oKtrcJleHnf, [poMbIIIIJIeHHbIX aJIIOMI4HIAeBO-MarHI{eBbIX

crrJraBoB c ulenor{Ho3eMeJrbHbrM}I u p eAKo3eMeJIbHbIMII MeTaJIJIaMLI.

B u eme Ep mo fi zr a B e rrpuBeAeHbr pe3yJrbrarbr rrc cJIeAoB arlLTfl, Koppo3l{oHHo-

3neKTpOXUMIzITI9CKOTO IIOBOAeHIITI IpOMbIIUJI€HHbIX €UIIOMI{HI{OB0-Ma|HII€BbIX

crrJraBoB B HefiTp€urHofi cpeAe oJreKrpoJlura NaCl pa3fluqHoft xonqenrpar\un.

,{uccepraqlroHn€ur pa6ora 3aBepuraerct o6qurvrn BbIBoAaMIa, crrLIcKoM

rILrrr{poBaHHoLI JlllTeparypbr LI [pI4no)KeHLIeM.

flpone4errr r{ccneAoB€IH}rfl no .u:}yqeHl4ro remleparypHofi 3aBI{cLIMocrI{

TerrJroeMKocrr.r vr r{3MeHerMrX repMol[trIaMruecKlD( Symcpd, qpoMblluneHl{bx

€rJrroMlrHLreBo-M€rrHrreBbx crrJraBoB c peBGeMeJrrHbIMLI MeraJrJI€lMlI. flolyuenrr
aJrrcMr.rHLreBo-MarHI{eBbIe cnJIaBbI cocraBoB AMr0.2, AMr2, AMr3, AMr4 vr

AMr6 c ulenoqHo3eMeJrbHbrMlr Lr peAKo3eMeJIbHbIMI{ MeraJIJraMrI, e narqyyvttoft

rrerrn corpotrLrBirerfrrfl rrryra CI{B3-1.3 .1116I/t3 n mteprrrofi anraoc0epe. Xmrmqecwrtr

cocTaB r4 r\,fltrcpocTpyrcfypa cLrHT$r{poB€rHIIbx cIIJIaBoB I4CCJIeAOB€IJtrICb Ha CKaIil{pyIOUeM

oJreKrpoHHoM r\drtrcpocKorre MapKr{ SEM cepuv AIS 2100. Talore xmrauqecrad cocraB

crrJr€tBoB KorrrpoJtrtpoB€IJrlr MeTOAOM aTOMHO-SMLICCIIOHHOI0 CIIeKTpUIJIbHOT0 aJIaJIJ/I3a

(A3CA) na 4lQpalcgloHHoM cneKrporpaSe,{<DC452'c MHoroK€trrEIJIbHofi orrurlecrofi

perr{srpr4pyloqefi cncreuofi MOPC-9.

YcranonneHa reM[eparypHag, 3aBLIcIiIMocrb rerrJloeMKocrtl, paccqllTaHbl

TepMoAlrHaMrrrrecKr{e Qynrqulr noJryqeHHbIX crIJIaBoB. lloKasaHo, qro Ao6asruI

P3M lo o.Slac.Yo K cnJraBy AMr2 rlpaKTuqecKll He Bfll4.trror Ha I{3MeHeHLIe

TepMoAraHaMlrqecKrrx Syurqrafi cnrasoe. Taroe Il3MeHeHI{e repMoAllHaMnqecKrx

$yHrcqzfi MolKHo cBfl3ar6 c rr,rogu$urauuefi crpyKTypbl crrJIaBoB c P3M vr

o 6pasonanueM rpofi nrrx'IHTepMeralruqecKl4x co eAl{ueHufi .

Heo6xo,qnao orMerlmb, rrro corrcKareJreM BrITIoJIHeH 6ormuoft.. o6reu
gKcneplrMerrrtrJrbHbD( u pacqerrrD( pa6or, a r€IIOKe BbmoJIHeHa c"TarncrnttecK€t"f, lx
o6pa6orxa. ?ro no3BoJrr4Jro efi c freroM [oryqeHHbx AaHrDuc yAaEIo peumrb

rrocrirBrreHrrbre nepeA uefi. za4awt

Hosrre u He MeHee Bzurrrbre AaHrrbre noryqeHbl rro repMo4trI€tMLI\IecKI4M

Syuavnu Bcex rroqFqeHrrnc rrpoMblrlrleHHbx €IJIroM]IHLIeBo-MarHLIeBbD( cIrJI€tBoB.

Brrmlena reMleparypHafl 3ulBlrcr.rMocrb Ll3MeHewf,t gril€ulblrl{pl, grrlpolrl4tl LI 3HeprLIIz

f n66caAJrfl BHoBb culrr$I4poB€lHHbx cIUIaBoB.

' AsropoM ycraHoBJlenbr 3HarleHlrf, xapaKrepvcrl{K oKLIcJIteMogru{ aJIIoMLIHI{eBo-

M€rrHLreBbD( crrJr€rBoB u rpoftrrx crrcreM, BKrrcqaroIr[D( IrIeJIorIHo3eMeJIbrIbD( (C4 Sr,



Ba) u peAKo3eMeJrbrrbx Mer€rJrJron (Sc, Y,La, Ce, Pr, Nd), n rBepAoM cocroflHr4r{ B

rur{poKoM AkTau€I3oHe reMrreparyp r{ KoHrleHrpaqufi. Onpe4eleHa KprHerEKa erlrx
lpoqeccoB, B ocHoBHoM LrMeroulux tapa6onu.recKzfi v rznep6onr.recK[fi
xapaKTep, u Sa:onrrft cocraB npoAyKToB oKr{cJrenvrfl, rro3BoJrsroqufi nonrrb Lrx

poJrb B rrpoqecce oKrrcJreHr{u crrJranos. YcraHoBJIeHbI 3aKonoMepHocrlr LI3MeHeHI{t

eTpIX XapaKTepI{cTI4K OT COAep)KaHUfl, Jrefr{pyrcqlrx sJreMeHTOB, TeMrrepaTypbr r4

rroJrox{enlre Jrerlrpyroqnx gJreMeHToB B rrepuoAuqecKofi ra6naqe. IlolyuenHbre

AaHHbIe cyrlecrBeHHo pacurl{psror 3HaHI{rr o6 oK}rcJreHr{u arrroM}rHlreBo-

MafHHeBbrx crrJraBoB I{ Bax{HbI,{nt ux [paKTr4qecKofo I4cnoJlb3oBalJvrfl.

Baxnurupl c Haf{Hofi u uparcru.recKofi TorrKu 3peH}r{.nB[.rrrorc.{ pe3yJrbrarbr

rIoreHrII{oApIHaMI{tIecKI{x I{ccJreAoBarruit rIoBeAeHLT.f, EIJrroMr{HI4eBo-MarHLreBbrx

cIIJIaBoB, coAep)Kalql{x III3M z P3M, n 3olo-Horvr pacrBope NaCl, roropufi Mox{Ho

paccMarpraBarb KaK rlrrr4qnyro Koppo3r{oHrryro cpeAy. YcrauoueHo, qro

3aBllcl{Mocrb [JlorHocrr{ ToKa Koppo3r{r{ crrJraBa AMr0.2 or rroprAKoBoro HoMepa

III3M v cKopocrb Koppo3llkI or KoHrIeHTpar\Lru MarHLnr rpr4 rrocro.rrHHoM

coAeplKaHuz II{3M (0.05 rracYo) yMeHbrxaercr rpu Ao6asKe MarHr{.r Ao 1.0

lnr.ac.Yo. llo xapaKTepy r.IrLrflHr4s, Ha cKopocrb Koppo3r.ru crrJraBoB cprcreM

Al-Mg+IIl3M vroryr pacrroJrararbc . B noplrAKe Bo3pacranwfl. sapfl.Aa x,qpa. llo
cpaBHeHLIro co crpoHlluena n 6apueu cpeAn III3M xamqufi oK€l3brBaer 6olee
IIoJIoxrITeJIbHoe nos4efrcrBlle Ha cHr{xteHue cKopocrr.r Koppo3Lrr{ cnJraBa AMf0.2.
Taxxe BbIflBJIeHo, qro cKopocrb Koppo3lrrr r4cxoAHbrx crrJraBoB yMeHbrxaerc.rr B

1.5-2 pa3a npu Jlerl4poBanvrvr crrlraBos P3M u II{3M B rrpeAenax 0.01-0.05 vac.o/o.

Cxopocm Koppo3rlll turroMLrHlreBo-MarHlreBbrx crrJraBoB, Jref[poBaHHbrx P3M,
yMeHbrxaerc.rr B psAy Sc, Y, La,Pr, Nd, uo Mepe yBeJrr,rrreHus.3apfiAa s4pa.

Marepzanbl ALIcceprarluoHuofi pa6oru Hoponofi M.T. rpoutrrLT 6onruryro
anpo6aquto, e€ ocHoBHbre rroJro)KeHra.r o6cyxAanr4cb Ha 18 MexayHapoAHbrx r.r

1 7 Pecrry6JrlrKaHcKr{x ronQepeHrlzrx.
Anropovr rrpoAeJraHa ooJrbrrra"f,

MaTepr4aJr rroSarrruecrufi

u rpyAoeMKas pa6ora, rroJryqen orpounrrfi
TepMoAI4HaMr4qeCKlrM KLIHCTI4TIECKHM

xapaKTepI{cTLIKaM Ll3yqaeMbrx cHcTeM crrJraBoB, rrx ycroLrrrrlBocTrr Ha Bo3.qyxe }1 B

pacTBopax 3JIeKTpoJILIToB, I{3yqeHbI sJIeKTpoXLIMLIIIecKIIe XapaKTep^"i^* . B
IIeJIoM Arlcceprallu.l [peAcraBJrrer co6ofi HayqHo-KnalaQuraqrroHrryrc pa6ory, n

xoropoft Ha ocHoBaHLIkI BbIrIoJIHeHHbrx aBTopoM r.rccJreAoBatruit paspa6oraurr

TeopeTIlFIecKI{e rroJloxeHvts, B coBoKyrrHocTr{ r{x MoxHo rranzQuqr{poBaTb KaK

HOBOe KpyIIHOe HayqHOe AOCTlIXteHLre, rAe AOCTaTOqHO yClerUHO perueH prA
paspa6orr<eaKTy€trrbHbrx Teopr{TkrqecKr4x u [paKTl4qecK]rx 3aAaLI IIo

MeTaJllnrlecKlltx cnJIaBoB. fIoBbIIUeHkIIo UX VCTOfi.InSOCTI{ K

BHeITIHI{X Qarropon, rrro Mo)KHo I4clroJlb3oBarb rrpu paepa6orxe rexHoJroruu

IIoJIyqeHuf MeTalIr4rIecKkIX MaTepr4€uloB.

BO3,IIE}ICTBI4IO
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Pesynrrarrr noJrfreHHbre Ar4ccepraHToM, .trnll;uorct HoBrIMI4, BbIBoAbI

cQopvrynupoBaHbr apryMenTlrpoBano. OcnoeHrre rroJrox(enufl. AtlccepralluoHHoil

pa6oru orpax(enbr B anrope$epare, a rry6ruu<aquu orpaxalor ocHoBHoe r4x

coAepx(aur.re. PeqenszpyeMaf, Alrccepralll4oHHas pa6ora coorBercrByer

cnequaJlbHocrrl 2.6.17 - Marepu€uloBeAenr{e.

Be4yqan opraur.r3arlrrfl peKoMeH4yer LIcrIoJIb3oBarb pe3yJlbrarbl

Ar{ccepraIII4oHHOn pa6orrr M alrrl4 HO CTp OIITe JI bHbIX npeArpr4.sTI4sx

MnHncrepcrBa rrpoMbrruJreHHocrrr I{ HoBbIX TexHoJlorzfi PT LI Bblcrrlux yue6urx

3aBeAeHr4rrx MprnucrepcrBa o6pasonanLrfl. 14 HayKI4 Pecrry6nIExu TaAxr4KLrcraH, a

raKxre crpaH CF{f.
Hecuorp.rr Ha orreBr{AHbre Aocrr{xeHut,pa6ora He JILIIueHa HeAocrarKoB, K

qr,Icry Koropblx MoxHo orHecrlI:

1. B AlrccepraquoHHofi pa6ore npeAcraBJreHbl pe3ynbrarbl IlccileAoBalelrs.

reunoeuxocTtr aJIIoMr{HI{eBO-MarH}IeBbrX cTIJIaBOB C peAKO3eMeJIbHbIMI{

MerarrJraMlr. OAHaro rlplr aHaJrr/Be pe3yJlbraroB aBTopoM He rlpoBeAeHa

KoppeJr{urar MexAy reulodrurocr}r P3M rr r{ccJleAoBaHHbrx cnJIaBoB.

2. B Arrccepraqraonnofi pa6ore 6olrruoe BHLIMaHTIe y,{eJulerc , 3aBVcLIMocr-aM

Kr{HeTr,rKr{ oKlrcJreHlrrr r,r Apyfrrx xapaKTepI{cTLTK cnJIaBOB OT COCTaBa C yqeTOM

cooTBercTByrorqux paBHoBecHbrx Ar{alpaMM cocTofi:ntrs' oAnaro, n pa6ore ne

rrplrBoAtrrcfl. Hn oAnofi AlrarpaMMbr cocrof,Hll{ co ccunnofi Ha nocJleAHr{x

ny6rzxaqufi rar B cJrytlae 4nofinsrx, TaK I{ rpofinnx c}IcreM.

3. Cle4onaJro rrpoBecrlr conocraBJreHl{e cKopocrrl oKLIcJIeH}Ltt cnJIaBoB c P3M co

cKopocrblo oKLIcJIeHrrs qllcrux P3M.

4. KzHernKa oKlrcJreHlrf, cnJraBoB li3yrleHa JIuIIrb B TBepAoM cocro.f,HLIu. Funo

6rr unrepecHo, Lr3yqI4Tb KuHerLIqecKr.Ie xapaKTepucrvrwr HeKoropblx crIJIaBoB

TAKX{C B )KI{.IIKOM COCTOf,H}II{.

5. Anrop, [poBoAr r{ccJreAoBantrs, B cp.eAe oJIeKrpoJILIra NaCl, pasnnuuofi

KOHTIeHTpAL\VrVr, Bbr3brBaroulax Koppo3l4lo B I4cCJIeAyeMbIX yCJIOBLIflX B

npeAIIoJIO)KI,ITeJIbHoM BIIAe ne Aaer peaKllruo Koppo3I/M cIIJIaBoB.

6. B rercre Alrcceprar\nr4 Bcrpeqarorcr crI{JII{crLIqecKue v fpaMMarnqecKne
oruu6rz. Haupurvrep, crp.53, 57, 67,101, 1q3, 111. x r.l.

O,qHaro, yKa3aHHbIe 3aMeqaHntr ne cnuxator Aocrol{HcrBa nrrnomreHHofi

pa6oru. ,{uccepraqr4onnafl, pa6ora Hoponofi M.T. coorBercrByer cneqrlaJlbHocrl4

2.6.17 - Marepn€uloBeAeHl4e (rexHIavecKI4e Hayru) no cJIeAyroqlIM rryHKraM:

n.1. Paspa6oma HoBbrx MerarruqecKrrx Lr KoMno3LIqlIoHHbIX Marepl{€uloB c

3a,{aHHbrM KoMrrJreKcoM csoficrs nyreu ycraHoBnentrs. Syn4aueHT€LIIbHbIX

3aKoHoMepHocreft Blrkrnll.r4fl. cocraBa, crpyKTypbl TexHoJlorun,

3KCr{nyaTaIILIOHHbIX Vr LIHbIX

Marepr.I€rJIoB. Teoperu.recKue
Samopor Ha QynxquoH€ulbHble

a TaKme

ceoficrsa

3KClepkrMeHT€uIbHbIe I4CCIeAOBAHI.lfl



SyH4arvreHr€urbHbrx cssgefi cocraBa I4 crpyKTypbl MeraJIJIlIqecKIrtx Marepl{€uloB c

KoMrrJreKcoru QusuKo-MexaHlrrrecKrlrx I4 gKcrIJryaraIILIoHHHx ceoficrB c IIeJIbIo

o6ecne.reH[s HaAex{Hocrlr u AoltroBerlHocrLI aerwrcfi., wsl.erufi. MaIULIH Lr

roucrpyrqnft (xuuuuecrofi, neQrexurrrzuecroft, oHeprerlrrrecr<ofi,

MarurrHocrpollTeJlbHofi nerroft , crporErenrHofi ) ;

n.2. YcranoueHpre 3aKoHoMepnocrefi Sueuro-xLIMLIqecKI,rx v Qusnro-
MeXaHurIeCKIrrX [pOqeCCOB, IIpOUCXOAfIIIVX B reTepOreHHbIX LI KOMIIO3IdqIIOHHbIX

crpyKTypax;

u.3. Paspa6orra HayqHbrx ocHoB nrr6opa MerarrllqecKplx, Marepll€uloB c

3aAaHHbrMu csofrcrBaMld rrpr.IMeHrrreJrbHo K KoHKperHbIM ycJIoBkTtM LI3roroBJIeHvrs.

Lr gKcnJryaraIJnvr 4eranefi, uzgenuit, MaIIrI{H Ift KoHcrpyrqllfi;

u. 4. P aspa6 oma Susur<o-xr{MlrqecKr,rx u SusuKo -MexaHI{rIecKLIX npoqeccoB

$oprvrraporiankrfl. HoBbrx Mer€urJrr{rlecKrrx, MarepI,IaJIoe, o6na,4arolu.x yHI{K€trIbHbIMI4

QyHr<qraoHaJrbHbrMlr, gKcrrJryararluoHHbrMl{ v rexHoJlorrlqecKuMu cnofictnavrra,

orrrlrMa[bHoft ce6ecrouMocrblo ;

n.5. YcraHoBJreHr{e 3aKoHoMepnocrefi u xpurepl4eB oIIeHKu pa3pylueH?It

MeT€UUII4qeCKAX MaTepIiI€UIOB OT AefiCrelrf, MeXaHr{tIecKI{x Hafpy3oK u eHeruHeft

cpeAbr;

n.10. Paspa6orra cuoco6os rroBbrrrreHr4.rr Koppo3tloHnoft crofirocru
vr KoMno3rrrIrroHHbIX Marepl{€uloB BMeralJll4qecKLIX, HeMeTaJIJInqeCKUX

p €r3lr{rrHbrx ycJloBkIf,x 9KCIIJIy Ar auxl,,;

u.16. CogAanne Mera[rlrqecKr{x Marep}I€uloB, cuoco6nrrx
gKcnnyarlrpoBarbcr B gKcrpeMaJrbHbrx ycJIoBI{tx: arpeccrasHofi cpeAbl,

rroBbrrrreHHbrx reMnePaTYP, MexaHLIqecK[x Harpy3oK, BaKyyMa u AP.

Ha srnx ocHoBaHlr{x cqlrraeM, qro colrcKarem Hopona M.T. gocrofina

nplllcy]KleHr.rrc yu€noft crerreH]r AoKTopa TexHaqecKux HayK IIo cnequzlJlbHocTll

2.6.17 - Marepu€uloBeAeHlle (rexHu.recKl{e uayrz).

,{uccepraqroHn€rr pa6ora Hoponoft M.T. npeAcraBJlf,er co6ofi

3aBeprxeHHoe HarrHoe lrccJreAoBaHue, BbrrroJrHeHHoe Ha BbIcoKoM ypoBHe,

coAeplrlrr coBoKyrrHocrb HoBbrx HayrrHbIX pe3yJlbraroB 14 uoloxeuuft,
BbrABr4raeMbrx aBTopoM AJUI rry6nzunofi. 3aIrIpITbI, Koropble Mo)KHo

rnanu$uqlrpoBarb KaK HoBoe KpyrrHoe HayqHoe Aocrr.rx{eHlre, LrMeroqee 3HarIeHI4e

.qn-rl pa3BrrTlrr MaTepr.IaJroBeAeHLIg, MeTalllrqecKlrx cLrcTeM. llonyueuHble aBTopoM

pe3yJrbrarbr AocroBepHbr u EMeror 6omruoe reoperllqecKoe, a raKxe

lpaKTlrqecKoe 3HarreHlre. flo cBoeMy coAepxaHnro vr o6rervry pa6ora orBeqaer

KplrreprrrrM ryHKroB 9-14 <<llonoxenus o rropsAKe npvcync4eHua yqeHblx

crereHefi), yrBepx{AeHHoro llocranosJreHlreM llpaeurerbcrBa P@ or 24 ceyu6pr,
2013 r. J{s 842, npeabrBJr.rreMbrM K .{oKropcKr,rM ArrcceprarllTrM. Anrop pa6orrr



Hopona Myamap TypAIEenua, 3acJlyxrlrBaer rrpucyxAeHvrfl, efi yvenofi creneHrz

AoKTopa rexHkIqecKLIX HayK no cleqv€urbHocrlr 2.6.17 - Marep[€r;roBeAeHr.re.

orgrrn o6cyx4en Ha pacmupeHHoM 3ace$anmE rca@e4prr <<Merarryprus>
MeraJlJryprllqecKoro Sarylrrem fopno-rr,reraJrJrypn4qecKoro r{Hcrr.rryra
TaAxuxzcraHa (nporor<on J\b 2 or 11 orrx6pr 2022 r.)
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