
3AKJIIOIIEHTIE
d i finccepralllroHHoro coBera no MeraJrJrypruu, o6orauleHlrro u
MarepHaJroBeAeHHIo nplr KasaxcKoM HarlrronaJrbHoM HccJreAoBareJrbcKoM

TexHrIqecKoM yHlrBepcnrere HMeHlr K.I4. CarnaeBa no 3aulrrre
AncceprarluoH Hofi pa6orrr

Tacranoeofi Afirun Ep6y"rraroBHbr Ha reMy
<<Paspa6orna rexHoJroru[ repepa6ornu xBocron o6orauleHnfl xpoMrrroBbrx rr

MapraHueBblx pyA c tloJryrreHueM oKarbrruefi Arq rporr3BoAcrBa

SeppoctrJraBoB>),
rrpeAcraBJreHHo[ ua coHcKaHHe creneHn AoKTopa Qu"rrocoQun (PhD) no

o6pasoBareJr buofi r porpaMM e 8D07204 - MeraJrJryprnqecKafl HH?rceHepufl .

Pa6ora BbInoJIHeHa B KagaxcKoM HarIHoH€urbHoM r{ccJreAoBareJrbcKoM
rexHl4rrecKoM yHl4Bepcl{rere LrMeHrd K.I4. CarnaeBavr AO <<LImcruryr Mer€rlrJrypruv:a
o6orauleHl{t) vr rpeAcraBJreHa B Qoprure Aracceprarlr{oHnofi pa6oru. 3aulura
[poBeAeHa Ha pyccKoM r3brKe.

Hayunbre KoHcyJrbranTbr :

1. KynrAeeB Epxan I4reuesoBurr - KaHAuprar rexHr{rrecKr{x HayK, npoSeccop
HAO Kasaxcrcuit HarluoHamsufi I4ccJreAoBareJmcxufi TexHrarrecrrEfi yHr4Bepcrarer
raMeHr.r K.VI.C arrrae B a r. Alu arbr, P e c ny6Jrrr Ka Kas axcraH .

2. BpaxeHApa Muupa - AoKrop PhD, npoQeccop Vfuicruryra o6pa6orKrr
Mer€uIJIon, BycrepcKoro [oJlplTexHuqecKoro HHcrtrryrd, r. Bycrep, CIIIA.

PeueHseHTbr:
1. Afitxynon [ocvrypar KHsnr1uesu.r AoKrop rexHuqecKrdx HayK,

upo$eccop, Pfn <<Haquonalrurtfi rleHrp no KoMrrJrerccHofi repepa6orrn
MHHepaJIbHoro cblpbt PK>, cneqn€uucr B o6racrH nr.rpo- H rr4ApoMeraJrnyprkrvr
rrpolr3BoAcrBa IIBeTHrIX I{ qepHbrx Mer€urJros. Asrop MHo)KecrBa HayqHhrx rpyAoB,
pyKoBoAureJrb oTpacneBbrx rrpoeKToB r4 nporpaMM.

2. XyrraaraJII,IeB Epnan YraHosu.r KaHArrAar rexHr{rrecKr4x HayK,
accounupoBaHHufi npoQeccop, Axrro6uncxzfi perraoHalruufi yHr,rBepcrarer uMeHH
K.Xy6aHoBa, crelluarllacr B o6racru rr4poMerarrnyprkrr SeppocrJraBoB, aBTop
MHoxecrBa HayqHblx ny6nvrKar\uvr H pyKoBoAPITeJIb orpacJleBbrx xo3AoroBopHbrx r4

fpaHToBbrx rpoeKToB.

OcHoeurte BhIBoAbI, noJIolK ennfl, I4 p$yJrbrarbr, Id3JIoxeHHbIe B Arlcceprauuu,
ouy6luKoBaHhl B 14 uaytHbrx rpyAax, H3 Hr4x 8 s 6a3e AaHHux Scopus n WoS; 2
ApyrHX HayrrHbIX )KypHaJrax u u34anuflx; 4 ny6luxa\wit B Marepr€rJrax
MexAyHapoAHbrx KoHS epenqrEfi .

3aulura cocro.f,Jlacb 13 oru6pr 2025 f., B 9-00 qac. B AO <<I4scruryr
Merarlnyprlll4 u o6oraqeHllD) rro aApecy:050010, r. Alnaarbr, yJr. [lesqeHKo, yf.yJr.
BzuruxaHoBa, 29 I 133, rou$epeHrl-3€rJr.



flucceprarlraoHHafl, pa6ora rocB.srqeHa pelueHuro aKTy€ursofi [pI4KJIaAuofr

3aqa'rtr - pa3pa6ome rexHoJroruu uepepa6orrcu xBocros o6oralrleul4fl xpoMLIToBbIX H

MapraHrleBbrx pya c rroJrfreHr{eM oKarbrrrreit Ans. npo}I3BoAcrBa QeppocnJlaBoB.
Yuacreyx B Tpex aBToHoMHbrx, Ho cxo)Kr{x rro reMarlilKe IdccJleAonanufi

rpaHroBbrx rpoeKroB aBrop paspa6or€rJr o6qyro o6reAuHsroqyrc KoHrlerqurc pr

rrocJreAoBarenbHo paspa6or€ur rexHoJrorr{qecKyro crparerraro repepa6orxu
orB€LrrbHbrx xpoMr4ToBbrx rr MapraHrleBbrx IuJraMoB BKJrroqafl oco6eHHocrr4
o6oraulenvrfl, kr cr4HTe3a KoMno3r4rlr4oHHbrx o6oxxeHHbrx xpoMr{ToBbrx u
MapraHueBbrx oxaruurefi c ilocJreAyroqefi vx nraerofi Ha craHAaprHbre MapKr{

SeppoxpoMa. llpone4eHHbre aBTopoM uccneAoBaHrr.fl xoru6unprpoBaHHbrx cxeM
o6orauleHr{e xpoMrIToBbIX ruJIaMoB rpaBI{TaIIr4oHHhrM, xuMr{Ko-rpaBr.rrarlrtoHHbrM
cnoco6ou, a MapraHrleBbrx ruJraMoB rro rpaBr{Tarll{oHHo-MarHuruofi cxeMe

rro3BoJrr{Jro [oryrrHTb coorBercrByroque MeJrKoAncnepcHbre KoHAr4ur{oHHbre

KoHrleHTparbr vr upprcrynrarb K gKcreplrMeHT€urbHbrM pa6otarra no repMuqecKoMy
cHHTe3y KOMIIO3r{rILrOHHhrx xpoMLrToBhrx MapraHrleBbrx oxaruuefi
Hcrronb3oBaHr{eM HoBoro npnpoAHoro yHlrBepc€rJrbHoro Snrocyrcqero xeJre3ucroro
Ar{aroMura MecropoxAeHr.rs xzurnaK, pacnoJroxeHuofi s Axrrc6uscrcofi o6nacrLt B

6tusw xeJre3HoAopoxuofi craHrlrara 3rvr6a. Kar noKa3€urr{ gKcnepr{MeHT€urbHbre

I4ccneAoBaHlar B npouecce o6xura KoMno3r4rlr{oHHbrx xpoMraToBbrx u MapraHrleBbrx
orcaruruefi c Qnrocyrorr1l{Mrl KoMnoHeHTaMr4, B ToM rrucre xeJre3lacrbrMr.r

ArlaroMvrraMvr, troprlcrafl, vt nerKonJraBKafl ero crpyKTypa cnoco6crByer B Alrana3oHe
Ao 1000 og o6pasoBaHns, MarHe3r.r€urbHoro reAeu6eprr{ra Ca(Fe,Mg)SizOo (n
xpoMLIroBhIX oraruruax) ulwr reAes6eprr.rra CaFeSizOo (n MapraHrleBbrx
oKarbIIIIax). .{zurrnefiuee rroBbrrrreHr{e reMreparypbr o6xura oKarbrruefi Ao 1200 0C

rrprdBoAl{T K o6pasoBaHrrro B crpyKType o6oxxeHHbrx xpoMr4ToBbrx rr MapfaHrleBbrx
oKarblluefi SeppocllJrllKoKztrrbrlr{eBoro cB.rr3yroqero 3Harrr{TeJrbHo rroBbrruarculux r{x
MexaHr{qecKyro nporrHocTb.

BrtuorHeHHbre repMoArruaMr{rrecKlre pacqerbr
BOCCTaHOBJI€HI.Ifl OCHOBHbIX KOMIOH€HTOB KOMilO3I4UUOHHbIX XpOMLITOBbIX vl

M ap f aHrle BrIX o Karbl IrIe fi n o r a3aJrr B o3M olKHo crb rt onyqe Hvrfl, c o orB ercrByro ulrdx
Pa6ora orJllar{aercs [pr.rKJlaAsofi HanpaBJreHHocrbro u [paKTn.Iecxofi

3Harrl4Mocrblo. llo pe3yJrbraraM ra6oparopHbrx kr yKpyrHeHHo-n a6oparopHbrx
I{ccneAosaHllfi paspa6oraHbr arnaparypHo-TexHoJrorurrecKr{e cxeMbr nepepa6orru
orBalIbHbIX xpoMI4ToBbIX Vr MapraHrleBbrx ruJraMoBbrx xBocroB u BblnonHeHbr
TexHIaKo-gKoHoMI4qecKHe pacqerbr [porr3BoAGTBa KoMno3r4uproHHbrx o6oxxeHHbrx
xpoMI4ToBbIX I4 MapraHIIeBbIX oKarbrruefi. llpousneAeuHue rexHuKo-gKoHoMr.rqecKr{e
pacqerbl npou3BoAcrBa KoMrIo3IarIHoHHbrx o6oxxeHHbrx xpoMr.rroBbrx MapraHrleBbrx
oxatuuefi tro BceM paccMorpeHHbrM Bapr4aHTaM xapaKTepra3yercr eHcorofi
S unauc o sofi e S S e xtI{BHo crbro r{ Kop orK :avttI cpoKaMra oKynaeMo crrr.

Teua IdccneAoBaHI{rI coorBercrByer rrpraopnTerHoMy HarrpaBJreHprro pa3Bvrrkrfl,
HayKI{ <<PaqnoHanbHoe ucnoJlb3oBaHue rrpupoAHbrX, B ToM rrucre BoAHbrx pecypcoB,
reoJlorl4t, [epepa6orra, HoBbre Marepu€ulbr r4 TexHoJrorlrr4, 6egonacHble r{3Aenl{ fl, u

xap6orepMrdrrecKoro

KoHcrpyKIII,ID) rI lro IroA[praopr{Tery <<KonanJreKcHoe u 6esorxoAHoe r{cloJrb3oB aHHe



MnHep€IJrbHoro chrpbfl).. k[ccne4oBaHr4e BbrloJrHeHo
npo rp aMMe 8D07 204 - (Mer€rJrJrypruq e cKar HHXeHep r{r).

no o6pasosaremHofi

Pesynrrarbl roJlocoBanvrfl, rro Bonpocy o [prrcyx Aertur crerreHr{ AoKTopa

Sunocofluu (PhD) Tacranoeofi Afiruu Ep6ynaroBHbr ro o6pasosarersHofi
... (azuree rro ua6nouyrporpaMMe 8D07204 - <<MeralnyprurrecKaf, HHXeHepuD):

HToroBoro rporoKona). (3A) - I roJrocoB
(IIPOTI4B) - Her
seAeficrBr{TeJrbHbrx 6rollereuefi Her.

Taruu o6pa:ou, lucceprarluoHnufi coBer no Merzurlypruu, o6orauleHr,rro,
Marepu€uroBeAeHrlro kr HaHoMarepr{€IJraM Ha ocHoBaHvrn ny6nnuHofi 3aulr.rrbr

Aldccepralluu vt pe3ynbraroB rafisoro roJrocoBaHufl, npr{HrJr perxeHrre npncyAprrb
Tacrauonofi Afiue Ep6yraroBHe crerreHb AoKropa Snnoco h^ (PhD) rro
o 6paso BareJlbno fi rporp aMM e 8D07 204 - (MeraJrJryp rr{qec Kar rrHrreHepr4r) .

KJTACCnAVTKATInOHHbTETTPU3HAKIII.UTCCEPTATII/.n

l..CoorBercrBlle [p[opHTerHbIM HarrpaBJreHlrflM pa3Blrrlrfl HayKrr lrJrr{
rocyAapcTBeHHbrM rrporpaMMaM :

1 ,{ucceprallut BbItroJrHeHa B paMKax rpoeKra vrlrr4 qenenofi nporpaMMbr,

QunaHcr{pyeMoro(ofi) H3 rocyAapcrBeHHoro 6roAxera
2 ,{ucceprarrvrfl, BbIrIoJIHeHa B paMKax Apyrofi rocyAapcrBeHHofi nporpaMMbr

HHAycrpI{€uIbHo-I{HHoBaIInoHHoro pasBkrrufl, Pecuy6Jrr.rKu KagaxcraH na 2020-2025
ro.ilbl.,^.

Q_rflucceprarlrl.f, coorBercrByer rrpr4opr.rrerHoMy HarpaBJreHr{rc pa3Burvrfl HayKr,r
<<PaquoH€ulbHoe IacrIoJIb3oBaHHe [prlpoAHbrx, B ToM rrracre BoAHbrx pecypcoB,
reoJlorHt, [epepa6otrca, HoBbIe Marepr4€urbr H TexHoJrortrv, 6etonacHbre r.r3AeJrr.r fl, H
KoHcrpyKuul4) I{ rlo noArlpl4opr{Tery <KorvrrrJreKcHoe r{ 6egorxoAHoe r{cnoJrb3oBaHr{e
MLIHepaJIbHoFo cblpbt), yrBepxAeHHorvry Bucuefi HafrHo-TexHr{.recxofi KoMrrccueit
npu flpanureJlbcrBe Pecny 6 rrurcu Kas axcraH (yxas arb Harrp anleuue)

2, BaxHocrb AJrfl HayKrr :

Pa6ora sHocrar/He FHocr{T cyrqecrneusufi BKJTaA B HayKy,
xoporuo pacxprrra/He pacKpbrra

3. VponeHb caMocroflTeJrbHocru:

Qe"t coiuir2) CpeaH ufi3) Hugrufi 4) Cavrocro{rerrbHocrrr Her

AIIpunqHrI BHyrpeHHero eAI{HcrBa
(, ArryanbHocrb o6ocuosaHa/coAepxaHr4e Ar4cceprawv orpaxaer reMy

A I4 cc ep r a\uuhl e JI b u 3 a[aq'u c o orB ercrByror re M e Ar4c c ep r a:qdr/kr

2)AxryilrbHocrb rlacrlaqHo o6ocuoeaua/coAepxaHrae Ar4cceprarruu qacrrarrHo

orpalKaer reMy Allccepta\uu/ IIeiIb vI 3aAaqu sacrr{rrHo coorBercrByrcT TeMe
AraccepTa\HvT

a ee qpKHocTb



3)Axry€urbHocrb He o6ocsoeaHa/coAepxaHne [vccepralll4ld He orpaxaer reMy

Ar{ccepra\uul uenb kr 3al:a.l'r4 He coorBercrByror reMe Al4cceprarluu

5. rIpnHIIHrI HayqHofi nonu3Hbl
5.1 HayqHbre pe3yJrbrarbr r{ noJloxeHl4f, tBJrflrorct HoBbIuu?

z,6.
(llDJlHocrbro HoBbIe;

2 \acrl{qHo HoBbIe (Honurvu{ tBJlflIorcs,Z1-7 5%);
3) ne HoBbIe (uonrtuu flBIrflrorcfl MeHee 25oh)

5.2 BuBoAbI AHccepraIIHI{ rBJrflIorcr uonrtuu?
,/i(_yJIHOCTbIO HOBbIe;

\ uacrlaqHo HoBbIe (uonnuua f,BJIf,Iorcn 25-7 5%);
3) ne HoBbIe (uornrvu4 flBJIflIorcfl MeHee25%)

5.3 TexHHqecKIle, TexHoJrorHrIecKHe, SKoHoMIrqecKlIe I'rJrlI ynpaBJreHrrecKne

perueHuq flBrrrorcfl HoBbIMll u o6ocHoBaHHbIMH:- ,/^.( I rloJIHOCTbrO HOBbIe;\__/
2 qacrr{rrHo HoBbIe (nonuul{ flBnflIorcs' 25-75%);
3) ne HoBbIe (Honunal{ f,BJIflIorcf, MeHee 25o/o)

6. O6ocHoBanHocrb ocHoBHbIx BbIBoAoB:

Bce ocHosuHe nrIsolrr ocHosanH/He ocHoBaHbI Ha BecoMbIX c uayuuofi

TorrKr.r 3peHprf, AoKa3areJrbcrBax ma6o AocrarorlHo xopouo o6ocHoBaHbl

T.OcnoBHbIe rloJrolKeHllflr BbIHocHMbIe Ha 3aIuHTy

7.L r[orca3aHo JrrI rloJroxenue?

@xazauo2) cropee AoK€Bano3) cKopee He AoKa3aHo 4) ne AoKa3aHo\_:/
7.2 flg,rflercq JrrI HoBuna?

Clu 2) ner

7.3 VpoBeHb AJIn tIprIMeHeHnn?
1 ) yrxu ft 2)cpeat"@upoxufi

8. r{ocroBepnocrb trcrorrHr{KoB rr rpeAocraBJrseuofi nHQopMaIIHH

8.1Brr6op MeroAoJroru[ o6ocHoBaH ralIra MeroAoJrorus AocrarorrHo
nolpo6Ho onucaHa:-^\ ,.

l])az) ner

8.2 PeryJrbrarr'r Arrcceprarl[oHnofi pa6oru rloJryqeHbr c nc[oJrb3oBaHrreM

coBpeMeHHbrx MeroAoB HayrrHbrx rrccJreAonanufi vr MeroAIrK o6pa6orKl{ 14

rrHTep[perarl[lr AaHHbrx c rrpuMeHeHHeM KoMnbrorepHblx rexnolornfi

Gu 2) uer
9. flpuHrlnrr rpalcruqecnofi qeHHocru

9.1 fluccepraunr HMeer reopernqecKoe 3HaqeHHe

1 ta 6".t\2
9.2 [ucceprarl[q rMeer rrpaKTrrrrecKoe 3HaqeHne n cyulecrByer BblcoKafl

BepoflTHocrb rrpHMeHeHHfl rroJryqeHHbrx pe3yJrbraToB Ha npaKTHKe



Glu 2) Her

9.3 IIpeAJro?KeHr{fl AJrfl npaKTHKH flBJrflrorcr HosrlMH?
,/i.( j uonHocrbK) HoBbre;

2) uacruqHo HoBbre (Honrrupr sBJr.f, ro rcs 25 -7 5%);
3) ne HoBbre (nonrruu flBJrflrorc.f, MeHee 25%o)

40. Ka.recrBo HanucaHufl n oQopMJreHHfl
(l;brcoKoe;

2) cpegHee;

3) nraxe cpeAHero;
4) uzsnoe.
ll.VpoBeHb BHeApeHHtr (ncno.rrbsoBaHwfl) peryirbraroB Arrccepraqnfi,

HMeroruefi npnKJraAHoe sHaqeHue
1) Ha MexAyHapoAHoM ypoBHe (npo4anu rHqeutufi, noryrreHbr

MexAyHapoAHbre rpaurrr) ;

,2, Ha MexorpacJreBoM ypoBHe
( 3 i uacura6ax orpacJrrr\-/

4 a parvrKax opraHr{gaqufi
l2.PercoMeHAaIIun no pacruupeHHoMy ucnoJrb3oBaHrrro pe3yJrbraroB

Alrcryra q u fi , H Meroullrx rrplr KJraAHoe 3 HarreHlre

(9p.6yet pacruHpeHHoro ucnonb3oBaHplt
2 se rpe6yer pacruHpeHHoro r{cnoJrb3oBanvrfl,

If pegceAareJrb {ucceprarluoH Horo
coBera rro Mera.uJryprnrr, odorauleHrrro H

MaTep r{aJr o BeAeH I{ r(),

AOr$Op TeXHHrreCKuX HayK KeHxaJrHeB E.K.

YqeHsrfi cenperapb [ucceprarlrroHHoro
coBera rro Mera.n.rryprnn, o6oraueHrrro u
MaTepHaJroBeAeHHro,

KaHAHAaT $Hu.rKo-MareMarnqecrcrrx HayK & ManaaesaA.A.


