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finccepra rlrroH Ho ro coBera uo MeraJrJrypr wu, o6ora ueH wo v
MarepnaJroBegenuro, rpr KagHIITy r{MeHH K.If. CarnaeBa

r. ArMarbI (13>> orcrr6ps 2025 r.

IIPUCYTCTBOBAJIII:

ffocroqnHrrfi cocraB:
KeuxallaeB E.K. npeAceAareJrb Ar.rcceprarlr4oHHoro coBera, A.T.H.,

npoSeccop, Mauaesa A.A. - yrreHufi cerperapb AtrcceprarlrroHHoro coBera, K.Q.-
M.H., accoq. npoSeccop, 3aBeAyrorr\krir la6oparopuefi Mer€rJrJroBeAeHu.fl, AO
<<Vlncruryr Mer€ulJlypruv u o6orarrleHufl>>, klcwtaprJroB M.B. - A.T.H., npoSeccop,
AI,IpeKTop Ae[apraMeHTa KocMprrrecKofo MarepuanoBeA eHvrfl, u npu6opocrpoeHr.rrr,
AO <<HaquoHzutrurtfi ueHrp ru6epHernKpr u uH$opnaarluoHHbrx rexHoJrorufi>>,
Tycyn6aen H.K. A.r.H., accorlr{LrpoBaHuufi npoQeccop, 3aBeAyrou1iztfir

la6oparopnefi $noropeareHroB 14 o6oraul eHr4fl, Satbayev University, klucruryr
Mer€urJrypruu u o6orarrleHur.

BpepreHnrrfi cocraB: Bzuruen X.X.
uayuurrfi corpyAHHK IilrfuI rpr.rKJraAsofi
pen{oH€urbHoro yHrrBepcr,rrera, KoeaJreB n.B.

A.T.H., npoQeccop, frasHrIfi
6uorexHoJrorr{u Kocrasaficxoro

- K.T.H., AorIeHT Bucuas ruKoJra

Sururu u rexHoJlorufi Marepr{€IJroB Caurr-llerep6yprcKoro rroJrr{rexHurrecKoro
yHlaBepcl4rera HMeHI4 llerpa Beruxoro (PO), Eep,unryJroBa @.A. K.r.H.,
crapuufi uayuurtfi corpyaHl{K, PflI <<Haqnonalrsufi qeHrp no KoMnJrexcuofi
repepa6orxe MplHepailbHoro cbrpbf, PK>, Afirrynon A.K. - A.T.H., upoSeccop,
Pfn <<HaquoH€LIIbHbIfi qenrp Iro KoMrrJreKcHofiuepepa6orxe MrrHepaJrbHoro cbrpbs
PK>, Xyrr,raranLleB E.y. K.T.H., accorlrlrr{poBaHuufi npoQeccop raSe4pu
Merallypruu kr ropHoro AeJro, Axrro6uscrcufi perr4oHalrurrfi yHuBepcr4Ter
LIMeHI{ K.Xy6aHoBa.

IlpegceAareJrb flucceprallnoHHoro coBera uo MeraJrJrypruu, o6orauleHrrro
kI MaTepH€uroBeAeHrrro, AoKTop TexHlrrrecKr{x HayK,
Ear4ayJrer KeuxalraeBuq.

VqeHufi ceKperapb [ucceprarluoHHoro coBera no Merarrypruv,
o6orauleHl{ro vr Marepl{€uloBeAeHrdro, KaHAuAar Qusuro-MareMarr4qecKux HayK
Mauaeea Arcayne AlunoBHa.

[onecrKa AHfl:

3aulura AncceprallploHuofi pa6orrr Tacrauosofi Afiuer Ep6ynaroBHbr Ha
reMy <Paspa6orra rexHoJIoFI{rI nepepa6orxu xBocros o6orauleHr4r xpoMuroBbrx
u MapmHIIeBbIx pyA c noryqeHneM orarrruefi AIrfl rrpor43BoAcrBa

upo$eccop KeHxzulrreB

SeppocrrJlaBoB>, rlpeAcraereHHofi Ha coucKaHr{e creneHu AoKropa $znoco Qu^



PhD , rro o6pa:onarelruofi rporpaMMe 8D07204 <<MeralrypruqecKafl
r{HxeHepr4fl>>.

Hayunble KoHcyJIbraHTbI :

1.. Ky"rrrgeeB Epxan lllreueHoBrrq KaHAI4Aar rexHl{qecKl4x HayK,

npoQeccop HAO Kasaxcrcufi HarluoHamurrfi IaccJleAoBareJlrcrufi TexHntlecrnfr
yHr{Bepcr4rer HMeHH K.IrI. Car[aeBa r. Ariuaru, Pecuy6nura KagaxcraH.

2, Epaxenlpa Muurpa AoKrop PhD, upoQeccop VlHcruryra
o6pa6orKr4 Mer€urJroB, BycrepcKoro TIoJII{TexHI{rrecKoro I{HcrHTyra, r. Bycrep,
CIIIA.

OQn quaJrbHble peIIeH3eHTbI :

1. AfirrcyJroB [ocrvrypar Krrsrrr6aennq AoKTop rexHLIqecKI{x HayK,

npo$eccop, Pfn <<HaquoualrHufi rleHrp no KoMnJlercuofi nepepa6orre
MrrHep€rJrbHoro cbrpbr PK). Anrop MHoIKecrBa HafrHbIX TpyAoB, ye&crHI{K

oTpacJIeBbIX [poeKToB.
2. XyrvraraJrrreB Ep"rran YranoBrrq KaHAI{Aar rexHI4rIecKI{x HayK,

accourrr4poBaHuufi npoQeccop, Amro6u:ncxuit perl4oHzutruufi yHllBepclarer

uuerlu K.Xy6aHoBa, crequ€uncr B o6racru rrrapoMeraJlJlyptuvr SeppocrIJIaBoB,
aBTop MHolxecrBa HayqHbrx uy6nuxarJuu H pyKoBoAI4Tenb orpacJIeBbIX

xo3AoroBopHbrx I4 rpaHToBbIX npoeKToB.

CJIYruAJIII:

BsrcrynireHue AoKrop aHTa Tacrasonofi Afirru Ep6ylaroBHbl, Koropaf, B

cBoeM AoKJraAe Lr3Jroxr{Jr cyrb ceoefi AuccepralluoHnofi pa6oru. Aoruaa 6rut
npeAocraBJreH B Qoprvre rpe3eHTar\vwt.. B xoAe AoKJIaAa 6:';'nu ocBeIIIeHbI

cJreAyrorrlHe Bonpocbl :

1 . Axry€urbHocrb r{ccJleAyeMofi upo6JIeMbI

2. I{enr 14 3aplaqv ilucceprauuoHnoro uccJIeAoBaHI{t
3. O6ocHoBaHHe HoBr,r3Hbr r{ Ba}KHocrr,r noJryrIeHHbIX pe3ynbraroB
4. HayuHbre noJro)KeHktfl, BbrHocr4Mbre Ha 3aulkrry
5 . llpaxrr{q e cKafl 3 HaqlrMocrb Ar.rc ceprarlrrr{
llpe4ceAareJrb coBera KeHxzurrreB " B.K. rpeAJIo)Ifl{JI nepefiru K

cneAyroqeMy Drary K o6cyx4eHr{rc pa6oru. Croso npeAocraBJleHo
o$uquzurbHbrM peueH3eHTaM. OQuqu€rJrbHbre perIeH3eHTbI orMerI4JIIa sHcorufi
ypoBeHb Hayuuofi HoBH3Hbr kr [paKTr4.recxofi 3HarInMocrI,I [peAcraereHHoil
Ar,rcceprarlr{ounofi pa6 oru.

1. K HoBbrM pe3yJrbraraM Lr rroJrolKeHr{sM, rroJrfreHHbrM B Alaccepraul4oHHofi
pa6ore, Mo)KHo orHecrr{:

-I4ccre AoBalnvrfl, no rpaBrrrarluoHHoMy o6orauleHl{Io orBEtrIbHbIX

MeJIKOAHCIepCHbIX XpOMLITOBbIX u MapraHIIeBbIX IUJIaMOBbIX XBOCTOB C

lpeABapI4TeJIbHbIM IIX pa3AeJIeHLIeM Ha y3KI,Ie KnaCCbI KpynHOCTpI, tITo IIO3BOJII{JIO



3HaTIHTeJIbHO [IOBbICI4Tb II3BJIeqeHI4e XpOMa H MapfaHrla B cooTBeTcTByIOqUe
KOHAHIIHOHHbI€ KoHIIeHTparbI. 3rc [o3BoJrHT yBerplqr.rrb cKBo3Hoe H3BJreqeHrae
[one3HbIX I{cKo[aeMbIX I{3 go6rtnaeMoro xpoMr,rroBoro v vraparaHrleBoro pyAHoro
cblpbt, yMeHbruHTb o6reNau cKnaAIiIpoBaHI4g oTXoAoB vr noBbrcgTb rexHI4Ko-
3 K o H oMplq ec KH e rr o Ka3 ar e lru rop H o - o 6 o rauaTe Jr b H o ro rrp o ra3 B oA crB a.

-Paspa6oranHrrfi Hosrtfi cocraB Iunxrbr KoMno3rarluoHHbrx xpoMr,rroBbrx H
MapraHIIeBbIX oraruurefi c uc[oJIb3oBaHI{eM npl{poAHoro XeJre3prcToro
Al4aroMkrra MecropoxAeHllf, Xzutnax Axrro6uHcxofi o6lactpr HoBoro AerrreBoro
Snrocyroqero KoMnoHeHra, 6laroA apfl KoropoMy Ha 100- I20 og cHLrxaerctr
TeMneparypa o6xzra r rloBblluaercf, npoqHocrb nonyqaeMhrx oKarbruefi.

-CaHres KoMno3I{III4oHHbIX o6oxxeHHblx xpoMr4ToBbrx H MapraHrleBbrx
orcaruurefi c ucrIoJIb3oBaHI,IeM HoBoro yHl,IBepc€rrrbHoro Qnrocyrcqero
KoMrIoHeHTa )Kene3l4 croro AuaroMvrra, 6larogapr KoropoMy B rrpoqecce
repMlarlecxofi o6pa6orre KoMroHeHTbr oxarrruefi B Anana3oge Ao 1000 og

83ar{M04eficrnyror o6pasoBaH14eM reAeH6eprprra CaFeSi zOe, HIru
MarHe3nalsurrfi reAen6eprrara Ca(Fe,Mg)SizOo (n xpoMr{roBbrx oraruurax)
Koropblit ssns.erc.f, ocHosofi nonfrenr4fl, Seppocr{JrrrKoK€urbrlr,reBoro cBs3yroulero
3HarII'ITenbHO [OBbIIIIarcquX uX MeXaHLIqeCKyIO npOqHOCTLI. O6paSOBaHI4e
re4eu6eprlara I4AeHTI{SuqupoBaHo peHreHoSasonbrM pr repMorpaBr{MerpgrrecKurM
MeTOAaMpr aH€Uru3a.

PeqeHseHTaMu orMerreubl cJleAyroque 3aMeqaHr.Ir, Koropbre He cHrrDKaror
KarrecrBo r4 aKTy€rrrbHocru pa6orrr :

-B nayqHo-TexHuqecKoM o6sope 4,Icceprarrukr orcyrcTByror Marepr4€rJrbr rro
rexHoJIorHLI rolyqenklfl' HII3KoyrJIepoALIcrbIX $eppoxpoMa v SepporraapraHrla,
xors B Hacroslqee BpeMt 3To tBJltrercf, aKTy€uruofi gaAa.refi oco6eguo 1trfl,
Axrro6l{HcKoro 3aBoAa SeppocruraBoB AO (TFIK Kasxponu. B
sKcnepLIMeHT€uIHrofi .{acru AI,IccepraIIIdLI orcyrcrByror r{ccJreAoBaHr4s noryqe ]gjufl
Hu3KoyrnepoAl{croro SeppoxpoMa I{3 KoMrIo3HIII4oHHbrx o6oxxeHHhrx
XpOMLITOBrIX Oxaruuefi ;

-B Aucceprallul4 M€uIo un$opu arrnu no I4ccJreAoBaHr{ro npoqecca nonyqe HvrA
oxaruuefi nu6opa cBt3blBaloulux v $usuro-MexaHr4qecKr4x csoficrn
loryqeHHblx oxaruuefi. 3ru uccneAoBaHl{t flBJItIorcfl HeM€uroBDKHhrM
TexHurIecKHM I4 sKoHoMLIrIecKHna QaxropaMl4 npu Hx AzulbnefiIuena HcnoJlb3oBaHr{n;

-B pasgene 3.I.2 ALIccepraIIpIoHHofi pa6oru ro repepa6orKe xpoMrrroBhrx
xBocroB IIo nocJleAoBareJlrHofi xuMrlKo-rpaBl{TaquouHofi cxeMe o6oraul e1krfl B
pe3yJrbTaTe BOAHOTO Bbrrrlenaqli'B,aHl/Ifl aMMHaqHo-cyJm S arzsupoBaHHoro
xpoMl4ToBoro IuJIaMa u3 pacrBopa rpucrzuiirn3yere aMMoIrreHr{T a3orHo-
MarHpleBoe yAo6peHae 'Iucrrtfi no coAep)KaHu.a xpoMa. Kaxurvr o6pasoM rroyqaere
aMMoIrIeHpIT 'rHcrblfi or coeApIH euuit pacrBopl{Moro xpoMa. flo TeKcry
Arrc c ep r alqlzrla TaKafl nn S opna arrufl, orcyrcrByer ;

-B nHTeparypHoM o6sope orcyrcrByer unsoprra arrufl. o Bo3Mo)KHocrr4
SnoraqlloHHoro o6orau1eHnfl, xpoMlilToBbrx r4 MapraHrleBbrx rrrJraMoBbrx xBocroB.
ngsecrHo, rITo $noraqploHHoe o6oraqeHr.re e$SexrvBHo AIrflToHKo BKpanneusoro
MeJIKOALICnepcHoTO cblpbt' KaKLIM .f,BJlfieTcfl npe)KAe BCerO XpOMI4TOBbre
orBEuIbHbIe ITIJIaMbI. Eulo 6rr qenecoo6pasHo rpoBecrr{ na6oparopHbre
rrccJleAoBaHl{fl xors 6u no Qnoraqzu orB€IJIbHhIX xpoMrrroBbrx [uraMoBbrx



XBOCTOB.

2. B pa6ore npI{BeAeHbI seo6xoAr4Moe KoruqecrBo pe3ynbraroB
gKcnepI4MeHTarIbHbIX HccJreAonanufi, TepMoAHHaMr{qecKr4x H TexHr4Ko-
gKoHoMI{qecKIrIX pacqeroB, Koropble 6uru peaJrlr3oBaHhr rtpr4 HerrocpeAcrBeHHoM
yqacrtrkr coucKarelTfl,. 06 ypoBHe caMocro.flTeJrbHocru Moxcrro cyArtrb rro
ouy6ruKoBaHHunn pa6oraM.

3. Vponeur caMocro.f,Teirbuofi pa6oru Ar,rccepraHTa sHcorufi vr

onpeAeJlf,ercf, rI4qHbrM BKJTaAoM efo B noJryqeHr4H pe3ynbraroB rlpu H.anvcaHldvr

Al{ccep rarlr4u I4 HayrIHbIx crarefi .

flocne Bblcryr renvrfl, perIeH3eHToB cJroBo npeAocraBJreHo AoKTopaHTy
Tacrauosofi Afirue Ep6y"rraroBHe. ,{oxropaHToM AaHbr ucqepnbrBaroulpre orBerbr
Ha Bonpocbl H 3aMerlaHus, o$r,rqnanbHbrx perIeH3eHToB. PeqeHseHTbr 6rrlu
yAoBJrerBopeHbr orBeraMH AoKTop aHTa.

PE3YJIbTATbI TAIZHOTO IOJIOC OBA HVIflZ

(3A>> - g roJrocoB
(IIPOTI4B) - Her
seAefi crBprreJrbHbrx 6rclnereuefi Her.
IIOCTAHOBVIJIIf,z
llo pe3yJlbraraM 3auILIrbI Tacranosofi Afiuln Ep6y.naroBHbr vr

pe3yJlbraraM roJlocoBalnnfl. [uccepraulroHuufi coBer [pr{HuMaer perueHr{e o
rIpI4 cylr [eHuvr eMy crerreHr4 AoKropa (PhD) Sunoco$"u no o6pasoearemHofi
rporpaMMe 8D07 204 - (MeraJrnypruqecKatr r4H)KeHepr4f,)).

Ilpe4ceAareJr b [nccepra rl rr oH Horo
coBera no MeraJrJrypruu, o6orarrleHuro rr
M aTep rraJro BeAeH r{ ro,

AOKTOp TeXHTqeCKHX HAyK KeuxcaJrlteB F.K.

Y.reHrrfi cercperapb [uccepraurroHHoro
coBera no MeraJrJrypruu, o6orarrleHlrro tl
MaTepnaJroBeAeHnr0,
KaHArrAar Quur Ko-MareMarnqecKrrx HayK Maruaesa A.A.


