
3AKIIOqEHI4EAI4CCEPTAuI4OHHO|QCOBETAA047.003.03HA
EA3EI4HCTI4TyTAXVIMIfl\4I4M.B.I4.HVTKVTTVIHAAKAAEMI4I',IHAyK
PECIyFJM1<VITAAXI4KI4CTAHIIOAI4CCEPTAUI4I{HACOI4CKAHI4E

YI{EHOfi CTEIIEHI4 AOKTOPA HAYK

arrecralluoHHoe AeJIO Ne

pelueHl4e AI4ccepTaIII4oHHoro coBera or 27 '03'2019r" Ns 3

O npracyxAeHllu Eep.Uueny Aca4ryny graNaognqy' rpaXAaHI'IHy Pecny6uuru TaAxn-

KUCTaH, yueHofi cTeneHLI AOKTOpa TexHLIqecKlIX HayK no c,,euuaJlbHocTl' 02'00'04 - SH:uue-

cKaJI xLIMIIJI (rexnuuecrue nayrH)'

,{ucceptaqug<<orasuKo-xI,IMI4tIecKI,IeceoficrsacIIJIaBoBoco6oqtlcTofoI{TeXHI4IIecKofo
tUIrOMtIHI4s C peAKO3eMeJIbHbIMI'I M9TaJIJIaMI4, cypbMoft U aleUeHTaMI'I 1roArpyrrrrbl repMa-

H,ur) uo arerlr4arrbHocru 02.00.04 - Qusuuecrafl,xv^vr'. 
pa6ora np'r'sra K 3arullre 05 ae-

xa6pr 2018 r., rporoKon Ne 27 AI4cceprauI4oHHbIM aoBeroM A 047'003'03 na 1asevlwctury'

ra xrrMlru uru. B.I4. Huruuana AXa4euuu HayK Pecny6nraxu TaAXIaKpICTaH' 734063' TaAxn-

Kr4QraH, r. ,{yulau6o, YI.Aftuu' zgglz,rpl4Ka3 MuHo6pnayru PO Nsl238/Hr', or 19 4era6pr

2017 rota.
coucrarelr BepAraen Aca.4KYJI SraMoslaq 1975 roaa poxAeHus 

', 
s t997 IoAy oKoHqI4n

Qaryniler xnN4u.recroft TexHoJIOfI4I4 VI MeTaJIJIypfI{I{ TaAxuxcroro TeXHIIqeQKOfO

yHuBepalrrera 'rM. 
aKaA. M.c. ocnuu ',o 

cueur4aJrbHoorlr <<Xuuuqecxas Tex'oJrofr4s

Tyfo[JraBKr4X HeMeTalIr4qecKI4X I4 CI4JILIKaTHrIX MaTep[tuloB))' noIyrII'IB rnaluQurau[rc

uH}KeHepxuMlIK-TexHoJIor.,{ucceptauuroHacol4cKaHlleyueuoficTeIIeHvKaHAI,IAaTa
xrrMrrrrecKr4x HayK <<BrrcoxoreM[eparypHoe oKr4cJre'r{e cr.rHTerr4rrecKoro seppoculv'fffl' vr

Qusuro-xltMl4qeQKl4e csoficrsa o6pa6oraunoro I4M' rlyryHa> 3aIUI4TI4JI B 2000 |OAY Ha

A'rccepraur4oHHoM coBere K 013.02.02, cosAaHHoM Ha 6ase Irlucruryra xvr*vru rarrr' B'I4'

Huxrarusa AraAeuuu uayr pecuy6nuxra TaAxurucrau. B Ha'Toqruee BpeMr 3aHr4Maer

.[oilx{HocTb 3aBeAyloqero xaQe4pu <<Ecrecteeuuo'HayrlHblx AI{oqI'InJII4H) MOy BO

Poccufi cro-TaAxurcKoro (CnamHcroro) yuunepcl4rera'

,{ucceptaUur BbInoJIHeHa B na6oparoplaH <KopposraosHocrOfixue MaTepLIanbID

I4ucruryr axr4Mvr|Ur"r. B.Ir1. Hllrurusa AraAeUuu HayK PeCny6nraxu TaANuKI4CraH'

Hay.rulrfiKoHcyJIbTaHT:AoKTopxutrluuecKl4xHayK'npo$eccop'aKaAeMurfarrlleg

?Isarynno Hanpysouq, 3aBeAyrcIuufi la6opatopueft <KOppo3l4oHHocrofirue Marepl4iulbl))

I4Hcuaryt axvMprr4rarra. B.I4. Hr'Iru'ruHa AraAeuult nayr Pecny6nuxra TaAxnructan'

Or[nuuanbHble onrloHeHTbl :

npoSeccop xa$e4psl Susuuecxofi Heop-
HoeoNeHos BraAlaNaup ArrroHOBI{rI - A.X.H., ttpoq)suuuP ,..q'eAPDr Y'J. -- --- -r

raHlrqecKo it xv^r'ruxflMr4rrecKoro sarynbrera (De4epa*Horo rocyAapcrBeH'oro 6toANerHo-

ro o6pa:oBareJrbHoro yqpexAeHr', Bbrcuero upo$eccr4oHaJrbHoro o6pa:oBaHr4r A'raficxoro
Mvrwv

rocyAapcrBeHHoro yHr4Bepcr4rera; Pysuen ANypa Paxutr4HasapoBl4q - o 
il:::::::t:T":,=

urrft corpyAHnnK fOCyAapcrBe'Horo yqpe)KAe'rar <HayuHo-r4caJreAoBareJr'CK*h .,"'CrUtyr

MeTilrJryprun> focyAapcTBeHHoro yHllTapHoro npeAllpnstzs <TaAlICI4KCKafi uIroMI4HI{eBat

KoMraHr,rs>; 3apllnora Moxupa A6lycanoMoBna - A'T'H'' AoIIeHr ra$e4prt <<fa:orenno-



cHa6)KeHI4t, BeHTI4JItrI4kr 14 TelJlogHeprerr4Kr{)) TaAxuxcxoro rexHr4rrecKoro yHr4Bepcr4Tera

upr. M. C. Ocuna n, ;iurvr rroJroxr4TeJr 6Hbr e or3br Bbt Ha Ar,rcceprarlruo.

Beqyrqan opraHrr3arlrs :

TaAxuttcxnfi saquouaruurrfi yHr4Bepcr,rrer, xrzMr4qecxufi $axynrrer, raSe4pa $usu-
.recKofi I4 KoJIJIoI4Anoft xuuuu (r. lyurau6e) n cso€N,r [oJro)Kr4TeJrbHoM 3aKrrorleHvra (nporo-
ror J\b8 or 22 Senpanr 2019r.) noArr4caHHoM 3aBeAyrorueft ra$e4pofi $rasuuecxoft u rol-
louAuoft xvruvrv, KaHAI4AaroM xl4Mr4rrecKr4x HayK, AoqeHToM @afisynnoeBbrM 3pruHou @ar-

xyrroeBl4r{eu u upoQeccopoM ra$e4prr Qusuuecrofi u rorrouAuofi xr4[prpr, AoKTopoM xz-
Ml4qecKux uayr Paxultoeofi My6aurrapxoH yKa3aJru, r{To pe3yJrbrarrr padorrr Moryr 6um
IrcIIoJIb3oBaHbI B Mr4KpooJreKTpoHaKe B KaqecrBe Mr4ureHefi rtpu HarrblJreHr4pr roKorrpoBoA.rr-

IIItIx Aopoll(eK B rIHTerpilJIbHhIX Mr4KpocxeMax r4 KoHcrpyKur4oHHbrx Mutepvulm;x An.rr Sacou-
HO|O JII4Tb.[ B aBTOTpaKTOpHOM U ABVAATpOeHAT4, B ATpOr4TeJrbCTBe, TpaHCrrOpTe r4 Apyrr4x OT-

pacJr.rrx IIpoMbrIIrneHHocTr4.

fluccepraqrar Eepluesa A.3. BbrrrorrHeHa Ha BbrcoKoM HayqHoM ypoBHe, {BJrrercr 3a-

KoHr{euuoft uayvuofi tcnarzQuKaul4oHHofi pa6oroft, e xoropofi upe4c'raBJ.reHbr pe3yJrbrarbr,

loryqeHHbre aBTopoM.

llo ceoeft aKTy€uIbHocrI{, Hayquoft uonusue, o6reMy Bbr[oJrHeHHbrx r4caJreAoBasui,t u

rrpaKTl4rlecKoft suaquMocrr4 noryrreHHbrx pe3yJr6TaroB, rrpeAcraBJreHHar pa6ora coorBercr-
nyer rpe6oBaHI4JIM TIyHKToB 9-14 dlono)KeHr4.rr o nopsAKe rrpr.tcy)KAeHlrfl yqeHbrx creneueft>>,

yrBeplKAeHHoro flocraHoeJreHueM llpaeurenbcrBa PoccaficKofi @e4epar\r4Lr sa Ns1024 or
28.08.2017 foAa, rIpeAb.tBJIteMbIM K Ar{cceprarlr4.rrM Ha cor4cKaHue yqeHoft creuesu AoKTopa

HayK, a ee anrop Aocrot4H [pr4cyxqeHr,rr eMy yueuofi crerreHr4 AoKTopa rexHr4rrecKax HayK

ro cneqr.raJrbHocrr4 02. 00. 04- 0 r{3r{qec Kar xvMr4fl..

Coucxare"un LIMeer 6oree I20 ouy6ruxoBaHHbrx pa6or, B ToM qficre [o reMe

Al4cceprarluu 7 5 pa6or, r.r3 Koropbrx ony6luxoBaHhr B perreH3lrpyeMhrx HayqHbrx vrzgauunx 32

crarbl4. Anropcxuft axra4 cocraBJrret 17,960h. O6rt1ufi o6rela HayqHbrx us4aLrvrft,:35,6 u.1.,

B ToM rrrzcJre tro reMe Ar4cceprauuu: 15,6 nl.
Hau6oree 3uaqrrreJrburr e padorbr rro reMe Ar4cceprarlr4r4 :

1. Eeparaee, A.3. Kunetura oKI4cJIeHI{t rBepAoro crrJraBa AKlM2, uo4u$zqvpoBaHHoro

cKaHAI4eM/ A.3. EepAlren, IrI.H. fanrzen, X.X. Ha6soe [u ap.] llVlzeecrur Bbrcrrrr4x yve6urrx

:ane4eHnft. I-{eeruaa Merarrrryprufl.-2012 - Ns12 - C.82-85.

2. Eepluee, A.3. Kuueruxa oKI4cJreHI,I{ TBepAoro crrJraBa AK7M2, nrolu$rauupoBaHuoro

repMaHI4eMlA.S. EepAuen, I4.H. fanuen, C.C. fyroe, M.M. Caurosll Llssecrufl. Bbrcrrrr4x

yue6unx saeeAeuuft . Xurrus I4 xr4Mr4r{ecKa.s rexHorrorr.r.fl - 2013 - T.56- .hlb3 - C.28-30.
3. Eeparaee, A.3. Bnusuus urr1r4fl. Ha aHoAurre xapaKrepuertrKu crriraBa AK1M2/A.3. Eep-

AI4eB, VLH. f a:aven, X.X. Hueson, [ra aR.l ll I4ssecrzr.rr B6rcrrrr4x yue6uux sane4euafi. Mare-
pl4arrbl erreKrpoHHoft rexsuxvl *2014. - T.17. - Ile3(67) - C.224-227.

4. BepAuen, A.3. KuseruKa oKI{cJIeHI4r crrJraBa AK7M2+0.05%Sr, rrao4raQzrlupoBaHHoro

repMauueM/ A.3. Eep4uen, VLH.lasvren, C.C. fyrcvllLIsBecrr4r Bhrcrrrr4x yue6urrx 3aBeAe-

uufi. I{nerHiur Merilrrrrypru;r. 2014 - }1b4. - C.2l-24.
5. Eepauee, A.3. CpanuureJlbHoe HccJ'reAoBaHr.re Brrr4suua 4o6anoK JraHTaHa vr cKan4vrfl Ha



aHoAHbre xapaKTepr4cTLIKI,l CIIJIaBa AKl na ocHoBe oco6O'{uororo aJIIOMUttUs'lA'3' Eep4uen',

I4.H. fanuen, X.X. Hu€goe// xypuan rpl4KnaAHofi xutr'tt'tlz,2015,r'88, Jtlb 5', C'887-891'

6. Eepauen, A.3. Kr{neruxa oKIIcJIeHI4tr CIIJIaBa AK1M2, uoruloHqrapoBaHHofo lITrpI4eM' B

rBepAoM cocrof,Hr,rr4 /A.o.Eepalree, IrI.H.faH'reB, X.X.Hu€sos//MerarJrbr. - z0l7 ' T'2 - Ns2

- c.47-5t.
Ha anropeQepar AI4CCepTaII[I4 nOCTyIIntro 6 I]OJIO)KI4TeJIbH6IX OT3bIBOB :

- or la.rreBcKoro f. B. A.r.H', upo$eccopa' 3aBeAyroulero rcaSeapoff MeranJIyprI4I4

rlBer'brx MeraJrJroB r{ xl4Mlrrrecrofi rexuoJrorr4r{, Ar4peKTopa Izlucrraryra MeraJlJlyprr{i{ 14 Ma-

Tgpr4aJroBeAeHlrfl, cu6npcrcofo focyAapcrBeHH.fo Lr'Ay'Tpr4aJrb'ofo yHr4Bepgr{Tera' orslts

ttoJloxlrrelrurtfi o 3aMer{aHl4fi ge uveercg'

-orflaQapoBaA.A.,A.T.H.,ra.o.upoQeccopa,[popeKTopaIIoHayKeI4BHeApeHI{rc

Texnonorr4qeoKoro yHr4Bepcrrrera TaANuKr{craHa. ors'e rroJloxr'rre*grtfi, I4Merorcfl 3aMe-

I{aHIrfl"Kr{HeTIIKa oKI4CJIeHI4g cfIJIaBOB AI4CCepTaHTOM I43yqeHbI JII4IITb B TBepAoM coQTOtHlII4'

creAosaro 6u rr3yqr4Tb Kl4Herr4r{ecKue xapaKTeppIcrI'IKI4 clJIaBoB orITI4MaJIbHbIx coQTaBoB

TaKXeB)ICI4AKOMcocTof,Hlll4;IIoaBTopeseparyHe{cHo,6ltrroJII4I4ccJIeAoBaHoBJILISHI{e

cypbMbr Ha Kpr4aTanJrI43aIII4IO Apyfl4x sas?; xgJIaTeJIbHo 6ruo 6bI n pa6oTe AaTb 3KOHOMUT{e-

cKyro oQQer<runHOATb C pa:pa6orrofi ouruuallHOfi Ce6ecrouwtocTll [peAnoxeHHbIX MOAI4-

QraqupoeaHHblxaJIIoMI4HI,IeBbIXc['IaBoBcpeAKo3eMeJIbHbIM?IMeTaJIJIaMVI/lpaacIII4TaTb
3KoHoMr{ro 3a crrer yMeHbrrregr4q oKopocrrr Koppo3r4r{ AaHH},IX cfIJIaBoB; aeropeSepar He rln-

IIIeH TeXHI4rIgCKr4X, rpaMMaTI4tIecKItx v o"tvIvlcTI4rIeCKI'IX OUrU6Or'

-orTyfiuIIeBaul.a.s.-r"r.u.,upo$eQcopa,HayIIHoIopyKoBoALITerrgorAerrasusraru

KoHAeHcr4poBaHHbrx cper,HvrvrraANuncrcoro Haqr4oHaJrbHoro y'nnBepcl4rera' org'B rIoJIo'

)ril4TeJrbHbr[, urrreto',etr 3aMer{aHut: rIpeAcraBJIeHHbIe pg3ynbrar' pacuera repMoAI4HaMI4r{e-

cr<lx $yurunfi Q[JraBoB npI{BeAeHbI B l4HrepBarle reMreparypbl 300-900 K' Oasaro KoM-

MeHTr4pyrorcr KaK a6comoruoe 3HaqeHr4e, rroJryqeHHoe rrpr4 KoHKperHbrx reM[eparypax' Ha

eaMoM Ae,'e peqb HAer o6 ux r43MeHeHuI4 B I4HTepBane reMrleparypbl; He LI3yqeHa oKI4cJIfle-

Mocrb iKr4AKr{x crrJraBoB, Jrerr{poBaHHbrx oJreMeHTaMI{ ,toAfpy[[bl repMaHlla' cpanullTeJlbHoe

r,rccJreAoBaHr.re oKr{cJr{eMocrr4 xr{AKr.rx 14 TBepAbrx QrrrraBoB 3HarrrrreJrbHo yKpaouno 6r'r

pa6ory; KOppo3r4OHHbIe csoficrna I43yqeHbI TOJI'K' e uefirpalbHblx OpeAax' '{anu'e 
o6 uc-

cJreAoBaHr4r4 3 Jr gKTp OXr4MI4rIe cKux csofi crB B Apyr[x cp gAaX OTAyTCTByIOT'

- or EaAalona A.E. A.x.H., npo$eccopa rcaoeApu o6qeft I{ Heopr.aHl4llecxorl XkIMI,.VI

TaAxurcnoro TexHl{r{ecKofo yHI4BepcI4TeTa I4M' aKaA' M'C' OcHtuu' rIIeH-Kopp' AH Pecny6-

JrI4KI4 TaAXllxUcran. OrSsrB lloJloxurelrHltfi' uMeeTcfl 3aMeqaHl4e: MOXHo 6ulO [pOBeCTI{

cr{cTeMHbr fi. aftwtus BJII4f,HI4e [pI4poAbI Jlefl',Ipyrouux Ao6asoK na ceoficTBa MOAI4SUUUpO-

BaHHbrx crrJraBoB B rrpeAenax uoArpytrrr, B qacrHocrr4, JraHTaHor4AoB rlepr4esof ,nrl4 noA-

fpyIIrIbI fepMaHllfl.

- or BerorrasnuHa E'K' a'x'n', npoQeccop xaQeapbl opraHurrecroft xI4MpIn XuMu'Ie-

cKofo Qar<yn*e.ra Mfv r{MeHr4 M.B. JroN,roHocoea. o''rre froJroxr4Te*srrfi' r4Meerct

3aMerraHlle: orcyrcrBne o6r.gcg eilvrfl. BItvtflHr4.fl r4CtIOJrb3OBaHHbIX peAKO3eMeJIbHbIx MeranJIoB

ua reunoeMKooTb CfIJIaBoB'



-or lopraA3e C.O. A.T.H., rpo$eccop Ka$eApbr paAr4oo6opyAoBaHr4Jr r4 cxeMorexHI4KI4

Mocxoscrlrfi TexH[qecKr4ft yur4Bepc[Ter cBfl3r{ ra r,ruQopuarilwl Orgrrs noJlox<ltreJlbHblfi,

r4Meerc.rl 3aMerraHrle: He rroJrHoe o6tgcuegue BJIr4rHr4f, I4crroJrb3oBaHHblx 3JIeMeHToB rIoA-

rpyrrrrbl repMaHr4r r4 peAKo3eMeJrbHbrx Mera,'rJroB ua reuro$r43r4rrecKr4e cnoficrsa 14 I43MeHe-

HLre repMoAr4HaMrarrecrcux Qyuxquft oco6orrr4croro ri rexHlrrrecKoro arIrcMI,IHI4s.

{uccepraquouurtfi coBer orMeqaer, qro Ha ocnoBanur4, BbInoJrHeHHbIx colrcKa-

TeJreM r{ccJreAoB aumit, parp a 6ora HbI :

- Hayrruble ocHoBbr cr4HTe3a HoBbIX crIJIaBoB Ha ocHoBe oco6o.r[croro 14 TexHrrrlecKoro

aJuoMLtHr4lr c peAKo3eMeJrbHrrMr4 MeraJrJraMpr, oypbMofi Ia srerteHTaMl4 noArpynnbl repMaHl4-u

c [peur43t4oHubrMr{ Srasur<o-x}.IMl4qecKl4Nau ceoft crBaMu;

- cocraBbr HoBbrx ctrJraBoB c errcoxofi TepMl4qecxoft rz repMoAr4HaMl4rrecKofi ycroffuu-

Bocrbro Ha ocHoBe aJrroMr.rHr.rr c peAKo3eMeJIbHbrMr4 MeraJrJraMLr, cyprnaofi It gJIeMeHTaMI4

noAlpy[[br fepMaHr4.rr ;

- HoBbre aJlrcMrrHl4eBbre KoHcrpyKrlr.roHHbre clr,TaBbr Ha ocHoBe crrcrgMbl Al-Si-Cu c

peAKo3eMeJrbHbrMr,r MeriurJraMrr, cypbMofi pr srelaeHTaMr4 noArpyrrflbl fepMaHvrr n.Ilfl, Itvrbfl,

OTJIIIBOK OTBCTCTBEHHOTO HA3HAIIEHU' ;

- MeroAbI rIoBrIIueHLIt )Kapocroftxocru crIJIaBoB Ha ocHoBe tuIloMrIHI4{, ocHoBaHHbIe Ha

Mr4KpoJrerr4poBaHwvr 3JreMeHTaMz o6pa:yroulr4Mr4 6onee [poqHble LI cJIoxHbIe oKcI4AHbIe

TIJIEHKIA C gJIEMEHTAMI{ OCHOBbI;

[peAJror(eurt Snslmo-xr,rMr4rlecKl4e ocHoou paspa6orKl{ HoBhIX cocraBoB aJIToMITHI{e-

Bbrx crrJraBoB c peAKo3eMeJrbHsiMr4 MeraJrJraMrr, cypbwoit u 3JIeMeHTaM[ rloAlpyrrnbl repMa-

Ht4fl;

ycraHoBJreHbr HoBbre AocroBepHr,re xapaKTepactuKu repMoAr4HaMI4rIecKI4x ceoftcrn

crrJraBoB ctrcreM Al-Si ra Al-Si-Cu AJrr rrorroJrHeHus,6auxa AaHHIIX TepMoAI4HaMI4qecKI4x Be-

IIUqVTH;

AoKa3aHbr 3aKoHoMepHocrr4 [r3MeHeHr4ff reuneparypHblx 14 KoHueHTpaIII4oHHbIX 3aBLI-

cuuocreft Kr4HerrzKa [poqecca oKucJreHprr crrJraBoB aJr]oMr.rHrrr c peAKo3eMeJrbHbIMr4 MeraJI-

Irauvr, cypruoft 14 gJreMeHTaMr4 rroAfpynnhr fepMaHr4fl, B TBepAoM cocrotHplu;

noKa3aHo, qTo c pocroM TeMlepaTypbr yAeJrbHar TefrJroeMKocTb, SHTaJrbrrru, SHTpo[I4{

crrJr aB oB yBeJrr4quB arorctr, a 3 HaqeHr4.rr 3uep f rrl4 l u66 ca yM eHbluaerc.a ;

ycraHoBJreHbr 3aKouoMepHocrr4 r,r3MeHeHl,lf, 3JIeKTpoxuMI4rIecKI4x ceoficrn clJIaBoB

aJrroMr4Hr4.f, a peAKo3eMeJrbHbrMrr MeraJrJraMr,r, cypbMofi u greiraeHTaMl4 no4rpy[[bl repMaHrl.f,,

B cpeAe oJreKTpoJrr{Ta NaCl [pr{ cKopocrr4 pa3BeprKr4 noreHwrana2 rvrBlc;

BbrflBJreno BrrvrflHkre raKr4x $arropon, KaK crpyKTypHhre cocraBJrrroilIr4e, pacrBopu-

MOOTb JIC|I4PYIOuICfO KOMIIOHEHTA B CNJIABE OCHOBbI, IIPNPOAA KOMIIOHCTITOB, COCTABTIIOIUIIX

cruraB, Lrx cpoAcrBo K Kr4cJropoAy, csoftcrea orccnAuofi ueurn, Hapy[reHr4e B Kpr4craJlr[.recKoft

crpyKrype, TeM[eparypa 14 KoHrreHTparlulr BJlrl.f,]orrlr4x ua Susurco-xr4Mr4r{ecKr4e csoficrsa aJrro-

MI4HI4EBbIX CNJIABOB;

rroKa3aHa [epaneKTl4Buocrb r4ctloJlb3oBaHus. pa3pa6oraunrrx cocraBoe rlrrefiHrrx crura-

BoB AJr-rr nporz3BoAcrBa uspLeruir pa3rrurlHofo Ha3HarreHrur, rrto ttolprBepxlaercr 5 uaresrauu

Pe crry6nuxrz Ta4NurucraH Ha p a:pa6oraHHbrx co craBbr clJraBoB.



TeopernvecKafl 3narruMocrb I{ccJreAoBaHrrfl odocuosaHa reM, rrro u3ro?Keubr:

- AoKa3areJrbcrBa BrruflHprfl, crpyKTypbr, Qasonoro cocraBa, TeMneparypbr r{ KoHrIgHTpa-

III4I4 Ha Susraro-xrrMl,rqecKr4e csoficrsa aJIToMI4HI{eBrIX cfIJIaBoB c pe.qKo3eMeJIbHbIMI{ MeraJI-

rraur4, cypruoft r4 SJreMeHTaMr4 rroAfpy[[br fepMaHr4r; oaHoBHbre 3JreKTpoxr4MlrqecKr4e xa-

paKreplrcrr4Kr,r crrJraBos AKl, AK1M2, AK7M2, AK12 z AK12M2 c pe4rco3eMerr6HbrMl4 Me-

TiurJraMr{, cypruoft r4 oJreMeHTaMrr rroAfpyrrrrbr repMaHr4fl, B cpeAe oJreKTpoJrr{Ta 0.03-, 0.3- u

3.O-noro NaCl;

pacKpbrrbr: - 3aKouoMepHocrr.r reMneparypuofi 3aBr4cr,rMocrr4 TenJroeMKocrr4, TepMo-

Ar4uaMrlrrecxux QyHxrlufi, Kr{HerlrKr,r oKr.rcJreHr4rr aJrroMLrHr4eBbIX crrJraBoB or cocraBa r4 TeM-

rreparypbr;

- BJrrrfHr4e rrpoAyKToB oKr4crreHufl Ha cKopocrb oKLrcJIeHr{r clJraBoB tlrlroMr4Hr4r c peAKo-

3eMeJrbHbrMr4 MeTiurJraMr4, cypbl,rofi u SJreMeHTaMr4 noAlpylnbl fepMaHII.rI;

u3yqenbr: - 3aBr4er4Mocrb yAerrssofi renroeurocrpr 14 r43MeHeHr4[ 'repuoAr4HaMr4qe-

cxux Qyuxuuft (AH, AS u AG) cnnaeoe AKl, AKlM2, AK7M2, AK12 u AK12M2,wo1u-

QuqraponaHHoro P3M (Sc, Yo Ce, Pr, Nd), oJreMeHraMr4 rroArpyrrrbr repMauur (Ge, Sn, Pb) ra

cyp rrra oft or reMnep arypbr r.r coAep)KaHr,rr Jr err4pyro u1eft 4o6 aeru ;

- Kr4Herr4qecKl{e [apaMeTpbl rlpoqecca B6rcoKoreMnepaTypHofo oKI{cJIeHr4s crrJraBoB

AKl, AK1M2, AK7M2, AK12 u AK12M2,rvoauLurrr4poBaHHoro P3M (Sc, Y, Ce, Pr, Nd),

cypruoft r4 oJreMeHTaMr4 rroAlpyrrnbr repMaHi{.rr (Ge, Sn, Pb), r<ucnopoAoM rasoeofi Sa:u;
- anoAHbre xapaKTepr4crr4Kr.{ crrJraBoB AKl, AK1M2 Ha ocuoBe oco6o.ruqroro iuuoMr4-

Hr4f, MapKu A5N u crrJraBoB TexHr4rrecKofo aJrroMvrHufl MapoK AK7M2, AK12 w AKL2MZ c

P3M, srreMeHTaMr.r noArpynnbr repMaHufl, v aypbMofi, B cpeAe gJreKTpoJrr4ra NaCl pa:ruvuoft
KOHIIeHTparlr4r4.

3Haqeune rtoryqeuubrx corrcKareJreM pe3yJlbraroB rrccJreAoBaulrfl AJrfl rrpaKTr{Klr

rroATBep?KAaeTcs TeM, rrTo:

paspa6oraubl eocraBrl HoBbIX aJrroMr4Hl4eBbrx crrJraBoB Ha oeHoBe oco6o.r[croro aJrro-

l,lpruvrs,,I4crloJlb3yeMofo AJII I43foToBJreHr4r ToKonpoBoAtLI{I4x )KI4JI B tlc4elr:agx OleXrpOHUOfr

TexHI4KI4, IrvITbfl. vzp.erui,t orBercrBeHHoro Ha3HarIeHI4t, Koropble 3aull4uleurr 5 MaJIbIMIt IIa-

TeHTaMr{ Pecny6rnru TaArxraKr4craH ;

o[peAeJreHbl cocraBbl HoBbIX iLJIIoMI4Hr4eBbrx crrJraBoB e Hal,IMegrrueft oKlrcJr.{eMocrbro

r4 cKopocTblo Koppo3r4lr B afpeccr4BHbrx cpeAax;

TIPEACTABJIEHbI PEKOMEHAAU]dU TJIfl. I4CNOIIb3OBAHI4g PE3YJIbTATOB I{CCJIEAOBAHLI' B

TIpoMrIIITJIeHHrIX lrpe.qnpllt'tLrflx, yueOurrx trpoqeocax 14 HayrrHo-r4ccJreAoBareJrbeKr4x rleJrsx.

Oqenrca AocroBepnocrrr pe3yJrbraroB uccJreAoBaul{s BbrflBrrJra:

AJrs oKcnepuMeHTaJrbublx pa6or : po3lrrbrorbr [oryr{eHbr Ha coBpeMeHHoM o6opy-

AOBaHI4I4, C I4CrIOJIb3OBaHr4eM aTfeCTOBaHHbrX MerOArrK r,rCCJreAOBaHr4r, rrOATBepXAeHbr pe-

3yJlbraraMl4 I4crlblTauuit, xapaKTepr43yrorcs Bocnpor{3BoArrMocrbro 14 olr4parorcf, Ha rlo-

cJreAHrre Aocrr,rlxeH wx $ttzuuecxofi xvrMuu M eraJrJrr4qecKr4x cr4oreM ;

Teopl{fl rlocrpoeHa Ha u3BecrHbrx rrpoBepreMbrx AaHHbrx, Qar:rax vs o6racrefi $rasra-
.{ecKofi xvrMr4v, MarepI,IaJIoBeAeHI4r r{ MeraJrJroBe Aonufl aJrroM}IHr4eBbrx crrJraBoB I4 corJracy-

erct c ouy6ruxoBaHHbl.Ml4 sKcrlepl4MeHTanbHbrMr4 AaHH[,rMLr tro reMe Ar4cceprarlr4rr;



uAeq Oa:upyercs Ha o6o6qeural4 repeAoBofo orrhrra orer{ecrBeHHbrx u sapy6eNuux
IrccJleAoBarruit s o6racru $usuvecxoit xwwuu vr MutepuaJloBeAeHr4s turroMlrHr4eBbrx clnaBoB;

I{CTIOJIb3OBaHbI CpaBHeHI4t nOJryqeHHbrX aBTOpOM TeOpeTr4rreCKr4X t4 gKorrepl{MeHT€rJrb-

HrIX pe3yJlbraroB 14 HayrrHhrx BbrBoAoB g pe3yJrbraraMrr orerreerBeHHbrx z sapy6exnrrx
yrrenblx; coBpeMeHHbre MeroAr4Kr4 c6opa u o6pa6orKr4 pe3yJrbraroB, noryqeHHbre HayrrHbre

pe3yJrbrarrr o6raAaror uonueuofi ;

ycrauoBJreHo, trro aBTopcKHe pe3yJrbrarbr rro utccJreAoBauurc QusuKo-xr4Mr4rrecKr4x

csoficre a[roMlrHr4eBbrx crrJraBoB Hg nporr4Bopeqar pe3yrrbraraM, rrpeAcraBJreHHhrMrr Apyrr4-

Mr4 aBTopaMH no Aagsoft TeMarr4Ke.

Vr<asanurre Aocrl4x(eHl{t orlpeAeJrruor Hayr{Hyro ueHHoarb Aanuoft Aucceprauuossoft
pa6o"rnt [r f,Btltrorcfl cyIqecrBeHHbIM BKnaAoM e $usavecKyro xr4Mr4ro alroMr4Hr4eBbrx crrJra-

BoB, HaAexuofi uayuHofi ocHosofi Arrr pa3pa6orru HoBbrx KoHarpyKrlr4oHHbrx Marepr{nJroB

Ha iurroMl4Huesoft ocHoBe.

Jluqsrrfi BKJTaA aBTopa 3aKJlloqaercr B aHaJrr43e Jrr4TeparypHbrx AaHHbrx, HaxolxAeur4r4

eQQerrranHblx crloco6on c IIeJIbro perueHr4r rrocraBJreuurrx 3aAarr; rroAroroBKe r4 [poBeAe-

HI4I4 I4ccJle,{onaunft a ra6oparopHblx ycJroBr4rx; crarrrcru.recKoft o6pa6orxe gKorrepr4MeH-

TaJIrHrIX pe3yJlbraron, QopuyJlnpoBKe ocHoBHbrx rroJro)r(eur4fi u errsoAoB Ar4ccepra\w.
Be4yulan opraHu3arlus orMeqaer: rcaQe4pa $usnuecrcoft u xollouAuofi xrrMnvr xv-

MI4!IeCKO|O $anynrre'ra TaAxur<cKoro HaunoHaJrbHofo yHr,IBgpcl4Tera B cBoeM [oJro]Kr4TeJrb-

HoM 3aKJIIorIeHpII,I yKa3ara, qro Ar4ccepraqr4r EepAraena A.3. srruoJrHeHa Ha BbrcoKoM Ha-

yrrHoM ypoBHe, .fiBJlterct 3aKoHqeHHoft Hayuuofi xna,rrzSr4Karlr4oHHofi pa6orofi, e roropofi
[peAcraBJIeHbI pe3yJl6Tarbr, BbriroJrHeHubrx aBTopoM r4calre4onauuft u paspa6oroK, rro3Bo-

JII{BITII4X yCTaHOBI4Tb MexaHr.r3M 14 3aKOHOMepHOCTb UgrrreseUUfi $USrAnO-XIZMr{rreQKr4X

csoftcre iuIroMHHI4eBbIX cfIJIaBoB c P3M, cyprrrrofi 14 3JreMeHTaM[ rroAlpylrnbr fepMaHr4.f,, B

3aBI4CI4MOCTI4 OT TeMlepaTypbl, COCTaBa r4 CTpOeHr4{ CfrJraBa, cocTaBa rrpoAyKToB peaKr{nu

esaulto4eftcrBl4g crIJIaBoB e KI4cJIopoAoM, cocraBbl HoBbrx ctIJIaBoB, a rarcKe orlpeAenr{Tb

B3aplMocBt3b 3TI4x I43MeHeHr{fr a LvrafpalrHrofi cocroflHr4ff, r{To B cyMMe tBrreror KpynHbIM

HayrIHbIM AocrIDKeHI4eM, cyxIecrBeHHbIM BKtraAon e QusuqecKylo xr4Mr4ro aJrroMrrHaeBbrx

clJIaBoB, ua4€Nuoft uayuuoft ocuoeofi AJrs pa3pa6orru HoBbrx KoHcrpyKrlr4oHuhrx Marepr.ra-

JIoB Ha aJIrcMI,IHI4eeofi ocnose.

Peryrrrarbl ALIccepraIII{oHHoro r{ccJreAoBaHrrfl peKoMeHAyrorcfl AJrfl HcrroJrb3oBa-

HUs HayqHo-I4CCJIeAOBaTeJIbCKVIM 
'l 

npOeKTHbrM OpfaHr{3ArJVsM, npoMbrrrrJleHHbrM rrpeAllpz-
flTr4flM, 3aHrrMaroulvrMLrcfl r4ccJreAoBaHueM, pa:pa6omoit u [por43BoAcrBoM iurroMr4HueBbrx

crIJIaBoB c yryrruJeHHbIMI4 xapaKTepHcrr4KaMr{, Bbrc[rrlM yuedurtlt 3aBeAeHr{.rrM.

llo ceoefi aKTyaJlbHoerlr, Hayqnoft uosr4rue, o6r€My BbrrroJrHeHHbrx r,rccJreroBa:auit u
rlpaKTr4qgcKo[ suaqxMocrr4 nonyqeHHbrx pe3yJrbraroB, [peAcraBneHHa.s pa6ora coorBergr-
nyet tpe6oBaHI4.tIM TIyHKTaM 9-14 dIoJIo)KeHI4r o nopsAKe flpucy]KAeHflrr yr{eHbrx crene-
uefi>>, yrBep)KAeHuoro llocrauoeJreHr4eM llpanurelbcrBa Poccnftcrofi @e4ep awrw sa

Ilb842 or 24,09.2013 roaa (o6u. or 28.08.2017 ro4a, Ilb1024), rpeAbrBJrtreMhrM K Ar4ccepra-
III4'M Ha col4cKaHue yveuoff crelreHl4 AoKTopa HayK, a ee anrop AocrorrH npr4cy)KAeHr4t



eMy yqeHofi crenenpr AoKropa rexHuqecKI,IX HayK ro cleul4aJlbHocrl,I 02.00.04-0l43l4rrecKa{

XI.,IMI,I.ff.

.{racceprarlrdrr ooorBercrByer Kprarepr{M floloxeHng o ilpl4cyxl.eunu yr{eu6lx crerle-

uefi, cleAyroulr4M nyHrcraM [acropra crelll4tulbHoctra 02.00.04-<{uruqecKul xLIMns>: n. 3 -

OrrpeAeJreHr4e TepMOALrHaMLrqeeKI4X xapaKIepLICTlIK IIpoqeCAOB Ha [OBepXHocTLI, yCTaHOBJIe-

Hr4e 3aKoHoMepHocrefi a4cop6rlr4lr Ha rpaHl4ue pa3AeJIa {ag u Qopvtuponanns' aKTLTBHbIx

ueHTpoB Ha raKrrx floBepxHocrrx; u. 5 - Lr3yqeH[e Qnsraxo-xl4Ml,IqecKl4x csofictn cl4creM rIpI4

eosAeficreur4 BHeruHr,rx uolefi, a raKxe B 3KcrpeMilIbHbIX ycJIoBI4tx BbIcoKI4x reMneparyp I4

AasreHufi; 1. 7 - MaKpoKprHerr4Ka, MexaHlr3Mbr cJIoxtHbIX xtlMuqecKl4x npoqeccoB, Qusuro-

xr4MrrrrecKar ruApoAla:aawyrKa, pacrBopeHr,Ie u Kpl4craJlJlz3auu.r; u. 10 - cBt3b peaxquouuoft

cuoco6nocrlr peareHToB c rlx crpoeHr{eM r4 yciIoBI,I{MI4 ocyqecrBJleHl4t xl4MllrlecKofi peaK-

q141a; 11. I I - Qneuxo-xr4M[qecKr{e ocHoBbr rrpoqeccoB xl4MuqecKofi TexHoJIorIllI' u [peAcraB-

lser co6oft uayuuo - xnann$uKarlr4oHHyro pa6oty, B"Koropofi sa ocnoBanrtvr BrI[oJIH9HHbIX

aBTopoM r4ocJreAoBannfi ugloxenbr HoBbIe uayvuo-o6ocHoBaHHble pe3yJlrTarbl I{ccIIeAoBa-

Hr4fl yAeJmnoft Te[JroeMKocrr4, TepMoArIHaMLIqecKLIx QyHxqun, KI4HOTI4KH oKI4cJIeHI4{ lI

oJreKTpoxr4MprqecKrle ceoficrsa MHoroKoMnoHeHTHbIx Q[JIaBoB aJIIoMI4HLII c peAKo3eMeJIb-

HbrMpr MerilrJraMr,r, cypbMoft n srelaeHTaMl4 [oAlpynubl repMaHlls, Koropble BHoctr Kpyn-

nrrfi sKraA B pa3BraTlre reopr4ra pr [paKTLrKIa tuIIoMLIHI4eBbIX c[JIaBoB, I4 no3BoJlsror pa:pa6o-

Tarb HoBbre cocraBbr cnJraBoB c 3aAaHHbINau csoficrBaMv, ylpaBJltrb npoqeccaMu rlporeKa-

rcuux llplr BbrcoKr4x TeMrrepaTypax, yBeIurIuBaTb AOJITOBeTIHOCTb LI SKCIIJIyaTaIII4OHHbIe Xa-

paKTeptIcTtIKpI M eTaJIJI oKoHcTpyrquft B arpe ccn BHbIx BoAHbIx cpeAax.

Ha gaceAauupr JSI 27 vrapra20lg r. Alrccepralluounuft coBer L047.003. 03 nprlusrl

perrreHr,re rpprcyAr{Tb Eepruaeny Aca4ryny Sraruosuqy yrreHylo crereHb AoKropa rexHllqe-

cKr{x HayK rlo cueqfl arlbnocrll 02.00.04-0l43l4r{ecKat xLIMLII.

flpu uponeAeHuu rafisoro roJrocoBaHrzs Al4ccepralluonHrrfi coBer B Korutlecrse 19

qeJroBeK, r43 Hr4x 6 AorropoB HayK (or,uenrno no Ka)KAofi cneuuzulbHocrl4 paccMarpusaeNloft

Ar4cceprarluu), yuacrBoBaBrullx Ha 3acepla:nr4vI, wz 22 rreJIoBeK, BXoAIIJII4x B cocraB coBera'

AorroJrHr{TeJrbHo BeAeHbr Ha pinoByrc 3arIII,ITy 0 .reroeer nporoJlocoBurtrt ((3a)) - 18 , <npo-

TrrB)) - Her, (HeAeftcrst,trerbnblx 6rouereueb - 1' )

Myxuguuoe 3.K.

Yq€nrtfi ce

coBera n047. MaHosa C.P.

llpelceAateilb AI4ccepraIII{oHHoro

coBera A 047.003.03

<<27>> rnrapra 2019 rota


