
3AKJIIOTIEHI,IE

KoMrlccukr I'wecepralll4oHHoro coBera 4047.003.03 B cocraBe A.x.H., npo$eccopa
Hasaposa III.E., r.r.H., upoSeccopa, qJreH-Kopp. AH PT OauHaeBa X.O., A.r.H.
npoQeccopa Ca$apoea M.M. co3Aausofi perueHrreM AprcceprarlaoHHoro coBera
A 047 .003.03, rporoKon J\b28 or 26.12.2018r., B coorBercrBr4n c rr. 25
floloxeHufl, o coBere rro 3aIrII4Te Al4ccepta\uit Ha cotrcKaHue yveuofi crerreHr4
KaHAI4Aara HayK, Ha coucKaHrae yuenofi creneHr4 AoKropa HayK (yr". flpzrasovr
Mzno6pHayKl4 Poccuu or 13 xneaps20l4 r., J\b7), Ha ocHoBaHvrvo3HaKoMJreHHs c
KaHAl{Aarcrofi .4ucceprarlnkr [xafinoeBa [Nauure1a XycefinoBr4rra Ha reMy
<@usIaKo-xHMI4rIecKHe ceoficrea aJrroMr4HueBoro crrJraBa AX2.18 c
ulerorrHo3eMenbHblMu Mer€urJraMr{), [peAcrasreHHofi Ha colrcKaHr{e yueuofi
crerteHrnalr4ul.ara rexHlltrecKlrx HayK rlo creql4aJlbHocru 02.00.04 - SuzuqecKafl
xvrMnfl, (rexnuqecKr4e nayrz).

P accvtorpeB w o6 cy aLIB coAepx(aHr4e AHc ceprarlpro Hno fi pa6oru lxairn o e B a

AN.X. Ha reMy <OusuKo-xl4Ml4rrecKr4e ceoficrBa aJrroMuHr4eBoro crrJraea AX2.l8 c
IuenorIHo3eMeJIbHbIMIa MerarIJIaMI4)) Ha cor4cKaHl4e yueHofi creneHu KaHAI4Aara
TexHLIqecKkIX HayK rro cneUl{uubHocTI4 02.00.04 Su:u.reeKafl. xvrMufl.
(rexuuqecKl4e nayr<u), KoMr4 eckrfl. Ar.rcceprarlr4oHHoro coBera npn l4ucruryre
xvrlr/.vrkr HM. B.VI. Huxurpr:na AH Pecny6Jrr,rKrr TaAxraKr4craH rrpeAcraBrr.rrer
crreAyrouee 3aKJrroqeHr4e :

lucceprar\ufl <@IasuKo-xLIMI,IqecKHe ceoficrsa €urloMr,rHueBoro crrJraBa
AlK2.18 c uIenoqHo3eMeJIbHbIMLI MerarrJraMr4) B rroJrHofi vrepe coorBercrByer n.2,
3, 7 racropry creIII4€LrbHocrI4 02.00.04 - QnsuqecKafl xvrMvrs, (rexuuqecKue
uayxn) rr Mo)Ker 6rrrr [peAcraBJreHa K 3arrlr4Te.

AlronauHl4eBble cnJIaBbI B nocneAHee BpeM{ KaK KoHcrpyKrlnoHsufi
Marepz€ul 3aHflIrv 3Haql{TenbHyro rro3t4ur{rc BMecro cr€urbHbrx KoHcrpyxqzfi. C
yuerovr no4po6Horo nccneA oBaHvrs, v anaJrkrsa ArralpaMM cocrof, Hufl,
Mer€IJIJII4T{ecKI4x cucreu 6rtrz pazpa6oraHbr nerKne clJraBbr Ha ocHoBe aJrroMr4 Hvrfl,

B Kar{ecrBe KoHcrpyKtII4oHHOfO MarepvraJra, 3 KBHBaJreHTHbre Hilu npe BocxoAg IrII4e
craJIbHbIM, HalpuMep cnnaBbr €urroMl4Hnfl. c Ao6aBKaMH uHHKa, MarHr4t ) Meplvr Lr

pflA Apyfr4x MeraJrJroB.

flonrtrueHHoe coAep)KaHne rrplrMecefi, xax KpeMHrrfi u xere3o, B aJrroMHHkrH
v aJITOMI,IHI{eBbIX C[JIaBaX flBlrfleTgg, fJIaBHbIM nperKHOBeHI4eM K UX IXI4pOKOMy
npHMeHeHI4ro B pa3nuqHbrx o6racrsx [por43BoAcrBa. @asH c aJrroMHHr4eM,
Koropble o6pa^:yrorct H3 upuuecefi KpeMHr4r kr )KeJre3a, B r{Tofe co3Aaror
BHyrpeHHr4e 4e$exrsr KaK crpyKTypnofi HeoAHopoAHocrH, rrro orptrqareJrbHo
oKa3blBaror Blrufllnne Ha KarrecrBo npoayx\uf4. CneAosareJrbHo, 3arparHbrM
trBJIgIOTCf OIII4CTKI{ I{3 X{EJIC3A AIIrcM.UHI.lg.

. AHaJII,I3 Jll{Teparypbl rloKa3blBaer, qro €urIoMI,I :nuit HlzgKofi rll4crorbl c
[oBbIrrIeHHbIM COAepX{aHr{eM }Kene3a florrrH He HaxoApIT I4ctroJrb3oBaHvrfl., KpoMe

Anfl pacKlac lrenufl, kr Aem3arlr4n craJrvr. Taxxe [epcleKTr4BHbrM sBJrsercs
pa:pa6orKa €uIIoMrIHI4eBbIX crIJIaBoB Ha ocHoBe TexHr4rrecKoro aJrIoMr4 Hvrfl. c
rIoBbIIrreHHbIM coAepxaHpreM xeJre3a. Kpovre roro, cnnaBbr arrroMnHufl. c xene3oM



kr ilIenor{Ho3eMenbHblx Mer€urJroB Irr?rpoKo rrpl4MeH.f,ror B Kar{ecrBe HocHTeJrfl
3neKTpHrrecKofo 3ap.f,Aa B SneKTpoTexHr4Ke.

Taruv o6pa:oM, aKTy€ulbHocrr pa6orbr 3aKJrroqaercfl B pazpa6orKe HoBbrx
cnJIaBoB Ha ocHoBe Hu3KocoprHofo aJrloMvrHvrfl,, c reM, .{ro6rr [peBparr4Tb AaHHrrfi
MeTaJIJI B cIrJIaB, roroprrfi orJrurrarcq 6u oco6rrnau ceoficrBaMu u Mor
npuMeHflTbcs, B npoMbIIrIJIeHHocrH. Ans pezlnr43arJkrr rrocraBleHHofi rlenr4 B
KarlecrBe o6terra I4ccneA oBaHtrfl, 6rtrt nu6pan crrJraB oBTeKTHT{ecKofo cocraBa
Al+zJ8YoF e (AX2. 18), rAe Aanee noABepr€rJrc{ nro4uSr,rrlr4poBaHu}o
qenoqHo3eMeJIbHbIMH MeraJrIaMLr (Ca, Sr, Ba) B Korr4rrecrBe or 0.005 Ao 0.5
wac.o/0.

Ileluro pa6orul flBJlflercr ycraHoBJreHue repMoAr4HaMuq,ecKr4x,
KI4HerI4rIecKI4x H aHoAHbrx csoficrB aJrroMHHHeBoro crrJraea A)K2.I8 c KanbrIHeM,
crpoHIII4eM u 6apzeu, c I{crroJrb3oBaHneM vrx Anfl pazpa6orKn cocraBa
KoMrlo3utJuit ilpeAHa3HarreHHoro 1.nfl nyNl orAenbHbrx orpacnefi
npoMbrrxJreHHocTr4.

[uccepraHToM npoBeAeHa 3Haqr,rreJrbHafl rro o6reuy oKclepuMeHraJrbHar.
pa6ota, Korop afl r4ueer KaK Hayr{Hyro, TaK Lr rrpaKTr4qecKyro 3Har{HMocrb.

Hay.trafl HoBI{3Ha Al{ccepraur.roHHofi paOorsr : YcraHoBJreHbr ocHoBHbre
3aKOHOMepHOCTH I43MeHeHUfl, TennOeMKOCTI4 kr H3MeHeHI,Ie TepMOAI4HaMHTIeCKI4X

Syuruufi (entanbnvrvr, oHrporvrr kr oHeprr4ulvr66ca) cnnaea AXz.L8 c KaJrbrlr,reM,

crpoHul,IeM vr 6aprzenr B 3aBnc:aMocru or reMrreparypbr kr KornrrecrBa
nerl{pyrctuero KoMIroHeHTa. lloxasauo, rrro c pocroM TeMrreparypbr
TerIJIoeMKocrb, 3HTaJrbrrr4fl, r4 oHTpotrvrfl, crrJraBa AlKz.18 c KaJrbrlueM, crpoHrlueM r4

6apuevr yBenurruBalorc{, a gHeprr4r lu66ca crrJraBoB yMeHbrx aercfl.. C
yBenI4qeHHeM AonH K€uIbIIHfl, crpoHrlr{fl u 6apur B crrJrase AX2.l8 3HT€urbrrvrfl, vr

3 HTp O rru{ yB enl4r{I,r Baro T c fl,, a 3 H aq e lnvrfl, S H ep fLI g l u66c a yM e Hb IrI aercr.
BHqsreHo, rrro c pocroM TeMneparypbr cKopocrb oKr,rcJreHvrfl. cnJraBa

AX2.18 c K€uIbukIeM, crpoHIII4eM v 6apuetu, B rBepAoM cocro.flHvrv
yBenl{r{ vrBaercfl,. KoucraHTa cKopocrr4 oKr4cJre Hvrfl, r4Meer noprAoK 1 0-axr/nr' 'r-t .

YcrauoBJIeHo, rITo rrpoqecc oKr4cJreHr4e crrlraBa AlKz. 18 c KaJrbur4eM, crpoHrlr4eM r4

6 apuew o rr r4 cbr B aer c fl. ru n ep 6 orr4rr e cKr4M yp aB H e H z e M .

florenqllocrarl4rrecKuM MeroAoM B [oreHrl uo rvnaMr4rrecKoM pe)Kr{Me rrplr
cKopocTu pa3BepTKLI noTeHIIvIaJIa 2 uB/c ycTaHoBJIeHo, rrTo Ao6aeKz
nro4zQHIIHpyroIrIHX KOMfTOHeHTOB AO 0,5 waC.o/o yBennqr4Baror Koppo3r,roHHylo
crofirocrb HcxoAHoro crrJlaBa AlK2.18 Ha 25-35%. llpn oroM orMerraercfl cABHr
rloreHllvralra Koppo3HH HcxoAHoro crrJraBa B [oJrox(HTenbHyro o6lacrr, a

loreHuvraJrbr fII,ITTI,IHroo6pa":oBaHr4fl vr perraccur,arryv B orpr4rlarerlbHoM
HanpaB lreHkru ocu opAI4Har. llpu [epexoAe or crrJraBoB c KaJrbuHeM K crrJraBaM co
crpoHIII{eM na6nro Aaercs, pocr cxopocrr4 Kopposkru, A€uree K c[JraBaM c 6apuevr
ero yMeHbrxeHr,re (4nx crrJraBoe c 0,05 rvrac.oh 4o6anrr,r).



rrpanruqecKafl 3HaquMocrb HccJreAoBaHHfl. BbrnoJrHeHHbre
uccneAoBaHVrfl rro3BoJIlZ.,JL]lil BbI.flBI4Tb CocraBbr crrJraBoB, OTJlr4r{arcquxc,
Hal4MeHrruefi oKl4cJl.f,eMocrblo npv BblcoKr4x reMrreparypax u noAo6pa*
orrI{M€uIbHbIe KOHUeHTpaIII'IH vro4zSHUI{pyrcIrIHX Ao6aeor (ranrrfvfl, crpoHq Hfl u
6apux) I.nfl rIoBbIIu e]Hufl Koppo3zolrnofi crofiro erprrzcxoAHoro crrnaBa AlK2.l g. B
IIenoM Ha ocHoBe rIpoBeAeHHbIX l{ccneA osauufi orAenbHbre cocraBbr clrraBa
4)K2.18 c KaJIbIIHeM, crpoHIIHeM u 6apuenr 3aulurrleHbr MaJrbrMr4 rareHT aMH
P e c ny6 rvrKkr TaAxuKr,r craH .

locroeepHocrb, rIoJIyr{eHHbIX n pa6ore AaHHbrx ocHoBaHa Ha pe3yJrbrarax
BbIIOJIHeHHbIX Susuxo-xl4Ml,IqecKux I4ccneAoeaHzfi clJraBoB c npHMeHeHr4eM
p a3HbIX, He3 aBI4clIMbIX 3KclepI'IMeHT€UIbHbIX MeToAoe. B HeoAbI IIo pa6ore Hayr{Ho
o 6ocuoBaHbl I{ coorBercrBylor coAepxaHr{ro Ar.rc ceprarlgoHnofi pu6 orrr.

Marepu€ulbl AHccep rar\Hvr rpotunkl AocraroqHo rrrr4poKyro arpo6aquro. flo
TeMe ,4l4cceprarJprv ony6ruaKoBaHbl 19 [errarHbrx pa6or, v3 Hax 7 crauefi B
)KypHanax, BXOAtrIIIUX B neperleHb BeAyIIII4X peIIeH3I4pyeMbIX XypHaJroB,
peKoMeHAyeMbIX BAK Poccraficxofi @e4eparJnn, 12 craruefi ony6nra*u"u, 

"Mareplz€urax xoHSepeHqufi, a rarcKe [onyrresrr 3 MaJrbrx frareHTa pecny6 rruKvr
Ta4xuKrrcraH Ha Hso6pereHrae.

Opurran€ulbHocrb coAe pltalkrflInccep rarJnvr cocraBJrser 8 | .25% or o6'ero
o6leva TeKcra; IIHTTIpo BaH:ze oQopir,rJreHo KoppeKrHo; 3aHMcrBoBaHHoro
MaTepHaJIa) I'IcrIoJIb3oBaHHoro B AaccepTaIJHV 6eg ccbIJIKI4 Ha aBTopa , tu6o
HcrorIHtrKoB 3ar4McrBoBaHr4.f, He o6nappr(eHo; Hayr{Hbrx pa6or, BbrrroJrHeHHbrx
coI4cKareJIeM yveHofi crelleHla B coaBTopcrBe, 6es ccbrJroK Ha coaBTopoB, He
BbI.SBIEHO.

Kou H c cr4fl per(oM eHAyer :
flpHnxrr K 3aIrII4re Ha AHcceprarILroHHoM coBere A 047 .003.03

KaHAI4AarcKyro Al4ccepralll4ro fixaiutoeBa [Nanaur e1a XycefinoBr4r{a Ha TeMy
<<OHsIaKo-xI4MHqecKI4e cnoficrsa aJrroMaHr,reBoro crrnaBa AX2.l g c
rlenor{Ho3eMenbHblMll Mer€ulJraMkr>>, npeAcrasreHHofi Ha colrcKaHr{e yuenofi
crefleHH KaHAkr[ara rexHI,IqecKI4x HayK no cleur4€urbHocrr{ 02.00.0 4-suzwrecKas
xr4Mr.r.f, (rexuuqecKHe Hayru)

B KarrecrBe oQuquaJrbHblx o[rIoHeHToB KoMr4ccur Ar4cceprarl4oHHoro
coBeTa npeAnafaeT Ha3HarrHTb CneAyloqr4x y.reurrx :

- Ha:apoBa XonnryPola MapzuoBr4rra A.r.H., rpo6eccopa rJraBHoro
HayrlHofo corpyAHrrKa AreurcrBa rlo xgepnofi kr pa1r4aquoHnofi 6esonacHocrr4
Axa4eu vru Hayx Pe cu y 6 tuxvr TaAxzKr.rcraH ;

- Hoponofi Myarrap Typ4r.reBHbr K.x.H., cr. npenoAaBareJrb xaSe4prr
<AH anrarl4rle cKo fi xuv Hu>> Ta4xvt KcKoro Harlr4o HaJrbHo ro yHHBep cgTera.



HasHaqr{Tb B KaqecrBe nelyqefi opraHu3aIIIrH: KaSeapy
<O6qerexHr{rrecKr{x AHcrIurrJrr4H vr MaruI{HoBeAeHvIs>> TalxlaKcKofo
rocyAapcrBeHHoro neAarofuqecKoro yHlaBepcplTera una. C. Afinn.

ffpegceAareJrb KoMr{ccnr :

A.X.fu., npoQeccop

r[neuu KoMlrcclrn:
A.r.H., upo$eccop, rrJreH-Kopp.

AH Pecny6JrrrKr{ Ta.qxnKucraH

A.T.H., npoQeccop

floAuracu BepHbr:

Y.reHrrfi ce
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O.qzHaee X.O.

CaQapog M.M.

Hacpn4AraHoB A.C.
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