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eHrrfl - IlpopeKTop rro
paTrrBHoMy pa3BuTHr0

rIM. Carnaena

2425 r.

BbITII4CKA II3 JIA Nb
PacnupeHHoro 3aceAaHnr xaSeApbr

((Merallyprkrvr u o6orarq enufl, noJre3Hbrx
f op H o - M er €ilrrJryp rv q e c K o r o r4 H crr,rryT a uMenvr

r. Aruarrr

IlpelcelareJrb: BapvreHrurrHoBa M.B. - 3aB. rca$e4pofi MuOWI, K.T.H., accoq.

KICKOIIAEMbIX)

O.A. BafiroHypoBa

(19) r4roHr 2025 r.

upo$eccop
Cercperapb: Taxuee E.E. - accoq. npo$eccop na$e4pu MuOWI, AoKrop PhD

IlpucyrcrBoB aJwr (n coorBercrBrru c flo"uoxceHrreM o [ucceprarlrroHHoM
coBere He MeHee2/3 qJreHoB rcaQe4pu): ncero rrpvcyrcrBoB€rrro 31 qeloBeK, H3 Hrirx
24 npoQeccopcKo-[peroAaBarenbcKoro cocraBa H yre6Ho-BcrroMorareJrbHoro
rlepcoHana na$eApbl H corpyAHLIKt4 AO <<klrrcrvtryr Merarrnyprvtvu O6orarr{eHrrn):
-or raQeAphl <<Meral nyprkrr4u o6oraul eHtrfl,noJre3Hhrx r4cKorraeMhrx>: EapMeHrrrr4HoBa
M.E. - 3aB. ra$eIpofi, K.r.H., accoq.rpo$.; npoSeccopbr: K.r.H, AorIeHr IIIayreHoB
M.P., K.T.H, AoIIeHr Terxoe III.A., K.T.H, npoQeccop {ocvryxaMeAoB H.K; K.T.H.,
AoIIeHr Bauvr6eros E.C; KaHA. Tex. Ha)rK, Ph.D, accoq.rpoQeccop rlenyruraHona T.A.,
AoKrop PhD, accoq.rpo$. BafirenxreHoB O.C. accoqurrpoBaHHbre npoSeccopbr: K.T.H.
Vcomqesa f.A. K.r.H. Typrrc6eKoBa f.C., AoKrop PhD Manaup6aena K.K., K.T.H,
accoq.npoQ. MonAa6aesa'f.X., AoKrop PhD, accoq.rpo$. MoroerrJroB VI.IO., AoKrop
PhD accoq.rpo$. Kofiurnua f.M., AoKrop PhD Mavr6erirrrrreBa A.P., AoKrop PhD
TaNues E.8., cr. rperoAaBareJrlr: K.T.H Kouupar6eroea C.C., AoKTop PhD
[NyIraanKynoBa C.K., AoKrop PhD ,{apyeIu f.C., AoKrop PhD Meprz6aee E.C.,
ArruuIrr6aesa A.X., Kyan4uKoBa A.H.; ilperroAaBareJrb: Marucrp Aruca3vna H.T.,
upoQeccop-uccneAoBareJlpl: A.T.H., npoSeccop Alrr6aee X.A., K.T.H., Eerrafi E.K.
YB|I: TafirvracoBa A.H., CynraH6aesa A.8., OlilNaH X., Orvrap P., Ax6apon M.C.,
Eynryuena [. M., TynereHoB A.C.
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FIEKOMMEPIIECKOE AKTUdOIIEPHOE OEIIIECTBO (KA3AXCKI4IZ HATIAOHANbHbIIZ
VICCIIEilOBATEJIbCI<L4fr TEXHHIIECI{JfrIYHHBEPCHTETHMEHHK.I4.CAMAEBA)

-or AO (I4HcrHryT MerarrJryprr4kr vr o6oraIqenvrfl>> 6 qenoBeK: EcenrasrleB A.M.
3aB.na6oparopnei4 TnTPM, AoKrop PhD; VnrrapaKoBa A.A. BeA.Hayqnrrfi corpyAHLIK,

r.r.H.;.A6gnrcupoBa f.)K. BeA.Hayrurrfi corpyAHr.rK, K.T.H.; MacryrosI4.I4. AoKropaHT,
M.H.c.; EpcafiuHoBa A.A. Be4yrrlnfi znxeHep; I\4yqaHF€IJrr.reBa A.O. LIH)KeHep,

IIOBECTKA [Hflz
O6cyxAeHr{e AzcceprarllroHHofi pa6oru PhD AoKropaHra raQegpu

<Merannyprrru u o6oraulelrtvrfl, rroJre3Hbrx r{cKorraeMbrn) Tacrasonofi Af,nttu
Ep6ynaroBHbr Ha reMy <Paspa6orrca rexHoJrorktlr uepepa6orKrr xBocron o6orau{ envIfl.

xpoMr4ToBbrx vr MapraHrleBbrx pyA c noJryrqeHrreM oramrurefi lrnfl, rlpola3BoAcrBa

$eppocrrJraBoB)), rpeAcraBJreHnofi Ha corcKaHr4e crerreHz AoKTopa $ruoco$uu (PhD)
no creqr{€rrrbH ocru 8D 07 20 4 - <Merarnyprr4rrecKar LrHxreHepvfl>> .

Hayunbre KoHcyJrbraHTbr :

- KyrsAeeB Epxan IrlrevrenoBLrrr, KaHALrAar rexHrrrlecKlitx HayK, npoSeccop,
rrpopeKTop ro HayKe rr KoproparlrBHoMy p€BBprrlrro KasHI{Ty krMeHH K.I4. Catnaesa.

- EpualreHApa Muupa t - AoKrop PhD, upoQeccop, Bycrepcrzfi
roJrlrrexHlrrrecxufi LrHcrlrryr [WPI], CIIIA.

PeuenseHTbr: -
- [ocnryxaMeAoB H.K., K.r.H., upoQeccop raQe4prr <MerairJryprru u

O OO|AIU E}lI"Ifl, fIOJIE3HbIX UCKOIIAEMbID) :

- t{enyrrrraHoBa T.A. KaHA. rex. HayK, AoKTop Ph.D, npo$eccop rca$egpu
< Merarnyp rr4 14 n o 6 oraul eHvrfl. rr oJr e3Hbrx HcKorraeMbrx>) .

CJIYruAJII4:
Ilpe4ce4areJrb EaprvreHrrrnHoBa M.B.: TacraHoBa Afiua Ep6ylaroBHa

o6y.ranacr B AoKTopaHType KagHI4TV r{M. K.I4. Caruaesa rro cilequarbHocrtr
8D07204 - (MerarrJryprrrqecKan LrHx(eHepr4n> n 2021,-2024 t.

B nacrof,Illee BpeMrI AlrcceprarlLroHnaflpa6ora Ha reMy <Paspa6orKa rexHoJrorrar4
repepa6orxz xBocror o6orarqemnfl, xpoMktroBbrx Lr MapraHrleBbrx pya c rroJrfreHueM
orarunefi Anfl rIpoLI3BoAcrBa SeppocfrnaBoB) yrBepx{AeHHafl Ha VqeHona coBere
KagHI4TY unr. K.I4. Carnaena (upnras JVq2019-a or 30.12.2021 r.) 6nna 3aBeprueHa
floJlHocrbro. Pa6ora BbrrroJrHflrracb s HAO KasHI4TV unreHr4 K.I4. CarnaeBa v AO
<Irlcruryr MerarlJlyprur u o6oraqeHz.D). Haytrrue KoHcynbraHTbr: Kynr4een EpxaH
IrlreuenoBrrq u Bpa4x{eHApa Mvnrpa.

[lx rpoBeAenvrfl, sKcreprlr3br rro Ar4cceprarlr{u Tacranosofi Afirun Ep6ynaroBHbr
6stlu H€BHarIeHbI perleH3eHTbr, KoMrrereHTHbre B coorBercrnyroqefi orpacnra:

[ocvryxaMeAoB H.K. - K.T.H., npo$eccop r<a$e4prr <<Merurnnyprntr vr o6oraqenvrfl
[oJre3Hblx I{cKorlaeMbrx) 14 rleuyruraHoBa T.A.- KaHA. Tex. HayK, AoKTop Ph.D,
npoSeccop xaSeApbl <Merarnyprrrr r,r o6oraqenvfl. rroJre3Hbrx r{cKorraeMbrp).
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I{EKoMMEPIIECKoE ATuaoHEPHOE OEIUECTBO (KA3AXCKI4IZ HAI-PIOHAJIbHbIff
HCC1EAoBATEJTb:T<IfrIrEXHHIIECI{uZyHI4BEPCHTETI,IMEHI4K.I4.CATAEBA>

K rrpeA3arrlr4Te rrpeAcraBJreHa AracceprarlrroHHafl, pa6ora AoKTopaHTa rlo

crrerlg1trrbHocrrr 8D07204 <MeralJrypruqecKafl LIHXeHepvtfl>> TacranoBofi AfimH

Ep6ynaroBHbr Ha reMy <Paspa6oma rexHoJrorrrld nepepa6orKl4 xBocroe o6orarqennfi,

xpoMr4ToBbrx kr MapraHrleBbrx pyA c rloiryrqeHlleM oxarrrruefi Nffi [pol{3BoAcrBa

rpeppocrrJlaBoB)).

Ecln Her BorrpocoB rro rroBecrKe AHfl, cJIoBo rrpeAocraBrflercfl' AoKTopaHry

Tacranosofi Afiulra Ep6ynaroBHbr. Pernavrerrr 20 MlIHyr Ha npe3eHTaIIHro AoKJIa[a.

TacragoBa Afirua: 3gpancrnyfire, yBa>KaeMble npvcyrcrnytorque! Paspemure

rrpeAcraBurb BarrreMy BHrrMaHHro cBoro ALIccepTaIIrIoHHyro pa6ory Ha reMy:

<Pa^:pa6orxa rexHoJrofu[ [epepa6omu xBocroB o6oraqenvrfl, xpoMrlToBbrx vr

Mapf aHrleBbrx pyA c ronyqeHureM oKarbrrrr etrt Nts [poI,I3BoAcrBa QeppocrIJIaBoB)).
B AorcnaAe orpaxenbr aKryarrbHocrb [peAcraBJleHHoft tevrsr, eo HoBrI3Ha, IIeJIb'

3a4arryr pa6oru, ocHoBHbre rroJloxtenLrfl, BbrHocktMble Ha 3aIqI,ITy, ocHoBHbIe

pe3ynbrarbr ArrcceprarlrroHnofi pa6oru pI BbIBoAbI no Anccepra\w.
C"rrynra"rru TacrauoBy Afiruy, Koropat B cBoeM AoKJraAe LI3JIoxI'IJIa cyrb

AlrcceprarlrroHHofi pa6orn. ,{oK.rraA 6ul rpeAcraBJIeH n $opvre npe3eHTallru. B xoAe

AoKnaA a 6lr'rlu ocBeIrIeHbI cJle4yroque Bolpocbr :

1 . ArryiulbHocrb rlccJleAyeMofi upo6JIeMbI.

2. I{enr u 3ap:a'uu EnccepralluoHHoro plccneAoBaHl4-fl.

3. Hayunafi. HoBu3Ha.

4. OcnoBHbIe rronoxenrrfl, BbIHocrIMbIe Ha 3aIrIHry.
5 . IIp axrnq ecKafl 3H arlkt Mo crb ALI c c ep r a\ur4.
6. MeroAbI rlccneAoBaHilfl.
7. Pesylbrarbl rlccneAoBaHllf, .

8. 3axnrcrreHple I{ BbIBoAbI.

oECvII{AEHVTF.
IlpelcelareJrb EapnreHlrluHona M.E. :

YsaxaeMbre KoJrJreru nepexoALrM K cneAyroqelvry gTany o6cyx4eHl4ro

Ar,rcceprar\krkr. floxanyfi.cra, yBaxaeMbre KoJIJIeru, y Koro ecrb Borlpocbl rlo Aaunofi
pa6ore?

Boupoc or rlpoQeccopa EaHu6erosa E.C.:
Craxure rroxruilyftcra.. Anfl MeHr He coBceM noHflTHa Balrra ALIccepraIIpIoHHat

pa6ora. flouevry $arrutuecKn ABa HarrpaB lrenkrfl,rro repepa6orre xpoMLIToBbIx ruJIaMoB

Lr MapfaHrleBbrx ruraMon o6regznurrvt s oAHy pa6ory? Hauofi B3rnflA oro Boo6qe ABe

pa6oru, Koropbre Moryr AByMfl Ar4ccepralllltMu. 3ro nepnufi Borlpoc vr nropofi
Borrpoc 6olrrune o6reusr [ccneAoBareJrbcKlrx pa6or rrpeArloJraraer ) racrl4e

6olrruoro KoJUreKTuBa r4crroJrHurelefi. KaKoea Aon.fl Balrrero JILIrrHofo Yracrr4s. B

B br rroJrH enuvI p a6 oru ?
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HEKOMMEPTIECKOE AKI-U4OI{EPHOE OEI{ECTBO (KA3AXCKHH HA[4OHAJIbFIbII4
VTCCNEAOBATEJIbCI<Vtr4TEXHI4TMCI<KfrIYHHBEPCPMETHMEHHK.I4.CATIIAEBA)

Orner AoKTopaHTa TacraHoBofi Afiruu:
Moxno fl, cnaqara orBerry Ha nropofi Borrpoc. B uamefi na6oparopLtn c 2020 r.

no 2023 r. 6ruo BbrvrpaHo rpr.r lpaHToBbrx rpoeKTa,
KaK AoKTopaHT 14 rrepBoHaq€urbHa 6ula cpa3y

B Koropbrx.fl 6rrra 3aAeficrBoBaHa
c$opuyrupoBaHa reMa uoefi

AlacceprallLIoHnofi pa6orrr rro paspa6ome rexHoJroruu uepepa6orKra orB€rJrbHbrx

xpoMI,IToBbIX kr MapraHrleBbrx [uraMoBbrx xBocroB. Xors nepepa6arrreaeurrfi
xpoMI{ToBbIe I4 MapraHlleBbre Pyarr pa3Hbre, Ho rroAXoA perrreHr4r [ocTaBJreHHbrx 3aAaq

SarrnuecKkl 6un oALrHaKoB, 3aKrroqarcryuficn B ToM, qro KaK I4 xpoMl{ToBbre raK Ll

MapraHIIeBbIe [uIaMbI rroABepr€urucb rpaBr4TarlraoHnoMy o6oraqeHrrro c
rIpeABappITeJrbHbrM I{x pEBAeneHueM Ha y3KHe KJraccbr KpyrrHocTr,r c [on)qeHueM
coorBercrByroql{x MeJIKoAT{clepcHbrx KoHAr.rqproHHbrx KoHrIeHTparoB. Tar xe 6un
rlpeAnoxteH yHlilBepcallHrrfi Sruocyroqufi npnpo4urrfi Mareprran x(eJre3r{crrrfi

AI4aTOMLIT Mff rlon)qelaurfl, KOMIrO3rrrILrOHHbrX O6OXXeHHIIX XpOMtrTOBbrX U
MapraHIIeBbIX oramrruefi. Mofi rzqnrrfi BKJTaA B rrpoBeAeHr.re r{ccneAonanufi
3aKJlroqurcfl B BeAeHue pa6oqI,rx xypHaJroB sKcrrepraMeHToB, o6pa6orKa pe3yJrbraroB
LI rloAroroBKa MarepnarloB Arrfl HafrHbrx crarefr H roAoBbrx orqeroB no HITIP.

Bonpoc or Meprcr.rdaena Epurca AoKTopa PhD:
flouevry y Bac rpou3BoAcrBo xpoMrrroBbrx o6oxxeHHbrx orarrrurefi ro

rpaBldralluosHofi cxeMe oKoHoMrarrecKrlr flBJrrercq 6oree e$ $ ermHrru?
Orner AoKTopaHTa Tacranonofi Afiruu:
fialetnax rpaBpITaIII{oHHat rexHoJrofufl o6oraqenufl, xpoMuroBbrx rrrJraMoB

Hau6olee ilpocr€ul c HaLIMeHbrrrHMr4 Karrlrr€trrbHbrMr4 vr gKcrrJryararluoHHbrMu

3arparaMn v KaK rloKa3€Lrv pacqerbr eKoHoMkrqecKlr 6olee s$Seru4rinafl, v 6rrcrpo
oKyrraeMar.

Bonpoc or accoqurpoBaHHoro npoQeccopa Typuc6ercoeofi I.C.:
llo repMoALIHaMI4rIecKHM pacqeraM KaKrre peaKrlur4 rap6orepMr.rqecKoro

BoccraHoBJIeHLI.f, KoMrroHeHToB o6oxxeHHbrx KoMfro3HrILroHHbrx xpoMtlToBbrx u
MapraHrl eBbrx o Karbrrrr eft rtavt6on e e B ep ofl THbr.

Oreer AorffopaHTa TacraHonofi Afiruu:
B coorBer crBvrkr c repMoAkIHaMrrqecKLIMr.r pacrrer aMvr BhIfroJrHeHHbIMr4 rro

rlporpaMnre HSC Chemistry B quarra3oHe reMreparyp or 1000 Ao 1600 0C nara6oJree
BepoflTHbIMI{ peaKIIu flvttr c KoMrroHeHTaMrr o6oxNeHHhrx KoMno3lrrlraoHHbrx
xpoMktroBblx v MapraHqeBhrx oxarrrurefr B ycnoBr.rf,x rap6orepMlrqecKoro
BoccraHoBneHzf, flBJlf,rorc{ peaKrlr.rn o6paron i*rus, coorBercrByroqnx xap6u4on
MerarlJloe. Ha clafiAax 22 n 23 nau6oree Bepo.f,THbre peaKrluz rap6orepMlrrrecKoro
BOCCTaHOBJIeHI4' KOMIIOHeHTOB KOMIIO3I4IILIOHHbIX XpOMI,ITOBbIX il MapraHIIeBbIX
oKarbIIrI eit qsrslorc.f, peaKIIVra o6pa":oBaHr4fl xap6n4a xpoMa cepafl. Irvr:rtkrfl. c $opvrynofi
CryC6 H opaHx{eBas, JrtrHkrfl. o6pa:oBalvrfl xap6u4a MapraHrla c $optnryirofi Mn7C3.
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HEKOMMEPT{ECKOE AKLIHOTTEPHOE OEIIIECTBO (KA3AXCrAtr4HruUaOHAJIbIrbIfr
VICCIIEilOBATEJIbCKAfr TEXHITM,CI<Vfi YHI{BEPCI4TETI4MEHHK.H.CAMAEBA)

Bropofi Borrpoc or accorlnrrpoBaHHoro rpoQeccopa Typrrc6erconofi I.C.:
fae BbI rlpoBoAvrnrr4 rlcrrbrraHufl csoefi TexHoJr orun rrJraBKLr KoMrro3krrlkroHHbrx

o6oxxeHHbrx xpoMnToBbrx Lr MapraHrleBbrx onaruuefi?
Orner AoKTopaHTa TacraHonofi Afiruu:
IrlcurrraHnfl, fIJIaBoK KoMfIo3I4rIproHHbrx o6oxxeHubrx xpoMl,rroBbrx vl

MapraHrleBbrx or<aruurefi Mbr rrpoBoAvrlrvr B ra6oparopvrv Mer€ur[ypfuvr Ha 6ase
orIbITHo-oKclepLrMeHT€LrbHoro rlexa Arrro6raHcKoro 3aBoAa Seppoc[JraBoB. Arru
HcurrranHfi ITJIaBoK o6oxxeHHbrx KoMno3prrlrroHHbrx xpoMlrroBbrx u MapraHrleBbrx
oKarbllrrefi uponeAeHHbrx B rreplroA 28 Qenparrs rro 06 l,rapra2023 r. rrpeAcraBneHbr Ha

clnairnax 25 u 26.
Ilpe4ce4areJrb EaprvreHrrrrrHoBa M.B.: ,,{anaftre re[epb 3acJryrxaeM or3brBbr

peIIeH3eHToB. Croso rpeAocraBJr.rrercfl perleH3eHTy .{ocvrplaMeAoBy H.K.-r.T.H.,
upoSeccopy ra$eaprr <MerirrrJryprkrvr v o6oraqenvrfl, rroJre3Hbrx r{cKonaeMbrn.

[ocuyxaMeAoB I{.K. - K.T.H., npoQeccop rcaQe4prr <<MnOIII[>>:
OguaroMLrBrrrrrcb Alrcceprarlr{oHnofi pa6orofi Tacrauosoft Afiuru

Ep6ynaroBHbl, MoxtHo KoHcraHTr4poBarb, qro npeAcraBJreHHbre pe3ynbrarbr
14 ccneAosaHlafi rocBflIrleHbr aKryulrrbnofi upo6nerr,re - pa3pa6orre rexHoJrorrar4
rrepepa6omz orBarrbHbrx xpoMr,IToBbrx kr MapraHrleBbrx [rrraMoBbrx xBocroB,
cKotII4 Bllruxc.fl B orpoMHbtx o6r euax Ha xBocroxpaHlrnu Ir1ax ropHo-o6orarnreJrbHhrx
rIpoIa3BoAcrB. Pesyrsrarbl vccneAosaHzfi ucrrbrrbrBurrrr{cb B la6oparopkrvr
Mer€rllJlypfvrvr ofrbrrHo-3Kcrrepr.rMeHT€rrrbHoro qexa Arrro6r{HcKofo 3aBoAa

SeppocrrJlaBoB. Arcrrr rpeAcraBneHbr ro xo4y rrpe3eHTarlvrur AoKJraAa. Pa6ora
BbIrIoJIHeHa Ha BbrcoKoM HafrHoM ypoBHe. O.reur xoreJrocb 6sr [oAqepKHyrb
MeroAoJlofulo uccneAoeaHrfi. B AncceprarllroHnofi pa6ore BrrepBbre fl, BLrAen rAe
H3JIOXeHa OIIeHb qeTKO MeTOAOJrOfr4.fl LrCCneAOBaHlrr{ Ha BbTCOKOM ypOBHe C

pa3AeneHpleM Bcex coBpeMeHHbrx MeroAoB r{ccJreAoBaHrafi, xoropbre r4crroJrb3oBaHbr B

pa6ore. 3ro fl, AyMaro 6omruofi rrJrroc. Teueps ro rrro Kacaercf, ceroAHflrrrHero
o6cyx4envrfl' Bo-nepBbIX, t xoqy cKa3arb BceM KoJrJreraM crracu6o 3a Borrpocbr orreHb
Hyx{HbIe rI KoHKperHbre. BrruoJrHeH 6omIuofi o6revr pa6oru. Oqenxa - rrocraBJreHHbre
3ailaqr BbITIoJIHeHbI B TIoJIHoM o6reue. Bce rpe6onaHprfl, rro oQopnueHr.rro,
coAepxaHl{ro coorBercrByer rpe6onalnuflv' rrpeAbflBJrfleM K AilcceprarlltoHHbrM
pa6oravr Ha coI4cKaHLIe 'crerreHr4 AoKTopa $ruoco Quu (PhD) ro creqraJrbHocrr4
8D07204 <Merarnyprl4qecKafl LrHx{eHepufl>>. fl, rrpvrnarrarc Bcex KoJrJrer
rroAAeplKaTb.

Ifpe4ceAareJrb EapueHlrrrrHoBa M.E.: Cne4yroqe cJroBo rrpeAocraBJrflerct
BropoMy pelleH3eHry rleuyruraHoBofi T.A. K.r.H., AoKrop PhD, up$eccopy naSe4pu
<MerO|ILI>

rlenyurraHoBa T.A. K.T.II., AoKTop PhD, npoQeccop rca$egprr <<NIuOilII>>:
HypnaH Kanprenzq cAenar nomrrrfi o6sop rpeAcrasreHHofi Ar{cceprarlzoHnofi
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I{EKOMMEPTIECKOE AKIIHOT{EPHOE OBIIECTBO (KA3AXCKI,IIZ HAr[4OHAnbHbIfr
VICCNENOBATEJIbCIAIT4TEXHI{TTECKVT%IYHI4BEPCHTET I'frr/LEI]I|IK.I4.CATTIAEBA)

pa6oru, v fl rlonHocrbro c HrrM coruracHa. .{o6anlro ro qro Ha Mofi B3rnflA oqeHb
BaxHo. [ucceprarlrloHHyro pa6ory rroJrHocrbro [pocMorpeJra u aHarru3 B

rlpeAcraBJreHHofi peqeH3rrr BbrrroJrHen. Pa6ora aKTy€rlrbHa. [Io o6reMy rronfreHHbrx
pe3ynbraroB oHa orleHb 6omuraq u o6reu pa6oru rro3BoJrrror cAenarb raKlre BbrBOAbr.

3ro oAHa LI3 HeMHorI{x pa6or, KorAa n pa6ore [peAcraBJreHbr, Bo rrepBbrx, HecKoJrbKo

BLIAOB Cblpbfl H B TOM tIrICJre rtorryqeHHbrx HOBrTX BT4AOB IpOAyKTOB. [pt nepepa6Offiu
orBitrIbHhIX MapfaHrleBbrx 14 xpoMr{ToBbIX rrrJraMoBbIX xBocroB ,,{oncrofi u
Xafipevrcxuit fOKH rryxAarorcr B TaKr.rx r4ccJreAoBaHlrflx, rrosroMy Arrfl
rIpoH3BoAcrBeHHbIX rlpeAnpusrufi, c roqKr4 3peHur aKTytrrrbHocru Avccepraur.roumas,
pa6ora He BbI3bIBaer HLIKaKT{x coMH euuft. 9ro Kacaercr HoBLr3Hbr ro 3Aecb KoHerrHo

AoKTopaHTy ueo6xoAllMo orpa6orarb cBoe BhrcryrrJreHze c roqKr4 3peHr.rr ee

$oprnryrlrpoBKrr.
paspa6orannofi

flo HoBLr3He rrpocMarpuBarorcfl HecKoJrbKo nyHKToB rro
TexHoJIotrrr/^, 3aKrroqarolqeficx B rIpHMeHelc.vru HoBofo

yHnBepcitrlbHoro [plIpoAHoro AerueBoro Smocyroulero KoMrroHeHTa, a LrMeHHo
xteJIe3LICToro AIIaTOMUITA Infl, CLIHTe3a KOMTIO3I4IILIOHHbIX XpOMLIToBbtX LI MapraHIIeBbIX
oKarbllrrefi. K HoBpI3He MoxtHo orHecru rrcrroJrb3oBaHHyro AoKTopaHToM TexHoJrorrlro
rpaBI,ITaIII4oHHoro o6oraIrIeHLI.r xpoMLIToBbrx Lr MapraHUeBbrx rrrJraMoBbrx xBocroB c I{x
rIpeABapHTeJIbHbIM pa3AeneHr4eM Ha y3KUe KJraCCbr KpyrrHocrv\ rrro [o3BoJrfler
rloBblcurb pI3BJIeqeHI4e oKcr4Aa XpOMa r4 MapfaHrla B cooTBeTcTByroqr{e KoHrleHTparbr.

laHuue uccneAoBaHl4fl npeArroJraralor ro)Ke 6onrruofi o6reru oKcrreplrMenTuunnofi
pa6orrr pI AotIoJIHLITeJTbHbIX BbIBoAoB KacaeMbrx HoBLr3Hrr. Ha cerolH rltrtutrt AeHb Bce
IpOLI3BOACTBeHHbIe rlpeArlpkrflTl4fl, CTpeMrrTcfl K CoKparqeHlrro [por43BoAcTBeHHbrX
3arpar vr [oSToMy [oJloxtr4TeJrbHbrM rBJrflrorc.fl BbrnoJrHeHHbre cpaBHuTeJrbHbre
TexHLIKo-oKoHoMtlrlecKue pacqerbr rrpeAnoxreHHbrx BapvaHToB uepepa6orKr.r
XPOMI,ITOBbIX 14 IIIJIAMOBbIX XBOCTOB C TIOJry^IEHUEM KOMNO3I.IqUOHHbIX O6OXXEHHbIX
oxaTrtruefi Nrfr, BbITTJIaBKLI craHAaprHbrx MapoK $eppocrrJraBoB. flparcu4qecKa.s
3HaqplMocrb rloATBepxAaercfl rrpoBeAeHHhrMpr LrcrrbrralenflMu B la6oparopvrv orrbrrHo-
3Kcn epl4MeHTiurbHoro Ilexa Axrro6rrHcKoro 3aBoAa $ eppo crrJraBoB.

Ecm HecKoJIbKo rrpeAJloxenufi r{ 3aMerr arruit, Koropbre MoxrHo 6ruo 6u ocnerrrrb
B rlpeAcrauennofi pa6ore B rlopflAKe rrocraBJreHHbrx BorpocoB u 3aBeprxrrrb
o6cyx4eHrle. {elecoo6pasHo 6uro 6rr vccneAoBarb SroraqrroHHoe o6orauleHlre
MenKoAI4CIIepCHbIX XpOMI4TOBbIX H MapfaHrleBbrx rrrJraMoBbrx xBocToB, cpaBHLrTb 3Tr.I
pe3ynbrarbl c rpaBkITarII{oHHbIMLr MeroAaMpr o6oraq elnlas. vr ycnbrruarb BhrBoAbr

AI'IccepraHTa. llper I{crIoJIb3oBaHLrv [ocneAoBareJrbHoro xt4Mr{rrecKoro vr

rpaBI{TaIII4oHHofo o6oraq e:rrvtfl, xpoMrrroBbrx rxJraMoBbrx xBocroB rroJry raerc.f,
aMMoIxeHI4T kI 3To KoMrrJIeKcHoe a3orHo-MafHr{eBoe yAo6penue. B ,4zcceprarlr4osuofi
pa6ore He yKa3aH o6nacrr rpLIMeHeHr4fl, eroro yao6penvrfl.. [auuan rexHoJrorr{.fl
repMrqecrofi cylrSark&arJnr4 c [onyqeHlleM aMMorrreHr{Ta flBrflercfl, HonrasHofi
pa6oru, Ho o6lacrb efo [pI{MeH eHufl.He yKa3aH. Sror Bonpoc xoreJrocr 6u ycJrbrlrrarb
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FTEKOMMEPqECKOEAKT-U4OTmPHOEOETTIECTBO(KA3AXCT<Ltr4HAr-U{OHArrbr{brfr
VCCNENOBATEJIbCT<I4?TEXHKIIECI<UNYHHBEPCI{TETI4MEHI4K.H.CAMAEBA)

B rpe3eHTar\krvr. B qenoM rro orry6ruKoBaHHbrM pa6oraM BopocoB Her. BunorHeH
6omruofi o6reu pa6or Ha oqeHb BbrcoKoM rrpoQeccnoH€IrlbHoM ypoBHe.

[pegce4areJrb BaprvreHrrrrrHona M.E.: Cuacu6o 3a peueH3r{ro. ,{orropaHT, Bbr

cofJlacHbr c 3aM eLtaHr4fltvm?

TacraHonofi Afiruu: KacareJrbHo QnoraquoHHoro o6oraulelnvrfl, xpoMlrroBbrx Ia

MapraHrleBbrx [uraMon. Haruu pa6orbr BbrrroJrHrJrrrcb rro rpeM rpaHToBbrM npoeKTaM I{
KarreHAapHbre rrJraHbr 6:';rll;u yrBeplrAeHbr, B Koropbrx He [peAycMarpnBaJwIcb
rr ccneAoBaHr4 fl no SrorarllroHHoMy o6orarqeHlrro.

llo BTopoMy 3aMeqaHlrro corJracHa, aMMolreHHT KaK €BorHo-MafHrreBoe
y4o 6p eHpr e Lr crroJr b3yercs prr'fl. Bbrp arq uBalaufl, xapro S eJIf, .

Ilpe4ce4areJrb BapueHrrrrrHona M.E.z fianafire renepb 3acJryrraeM HayqHbrx
KoHcynbraHToB. Crono rpeAocraBJr,rrercfl Kym4eeny E.VI.. K.T.H., upo$eccop,
flpopercrop rro HayKe r.r KoproparlrBHoMy pasBrtTuro Ka":HITITV zrrn.K.I4.CarraeBa.

Ky"rrngeen E.trI. - K.T.H.1 upoQeccop, IlpopeKTop rro HayKe rr

KoproparrrBHoMy pa3Brrrnro KaIHIITY rrM. K.II. Carnaena: TacrauoBa AfiuIa
pa6oraer B ra6oparopur Turaya H peAKrrx ryrorrraBKlrx MerarrJroB c MoMeHTa

ilocryrJreHrr.f, B Mafucrparypy. C orJrlrqueM 3aKoHrrlrJra Marucrparypy r{ BbrrroJrHuna

Ar,rccepTarlLroHHyro MafHcTepcKyro paooTy rro fpaHToBoMy npoeKTy, fAe
pyKoBoArareneM roxre 6un s. B neplroA c 2020 no 2023 rr. n ra6oparopur4 TzPTM
BbrrroJrH flIlvrcb rplr rpaHToBbrx rrpoeKTa rro paspa6ome rexHoJrornrr [epepa6omu
orBarrbHbrx xpoMlrroBbrx u MapraHrleBbrx rlrraMoBbrx xBocroB [oHcxoro kr

XafipevrcKoro fOKOs. B eror reprroA Tacranona A. rocryrruran PhD AoKropaHTypy
14 6ura n cocraBe npoexrHofi rpyrrrrbr rro AaHHbrM lpaHToBbrM [poeKTaM. 3a eror
rrepvoA rrpoflBnna ce6s. rpyaonro6usrrM 4o6pocoBecrHbrM rrcrroJrHrrreJreM, BeJra

)H€uIbI, co6upata vr aHaJrpr3lrpoB aJra HayrrHo-TexHLrqecKyro nlrrep urypy_paooque xrytr

o6pa6arblB€ula pe3ynbrarbr gKcrrepraMeHT€r[bHbrx kr $zsvtro-xprMr4rrecKr4x MeroAoB
I4ccneAoeaHzfi, roroBurra Marepraarrhr AJrr HayqHbrx ny6nux a\uit il orrreroB .rro

BbITIoJIHeHI{to rpaHToBbrx flpoeKToB. Cauocro.rrreJrbHo Bbre3x(ala
TexHLIrIecKI,Ie xoHQepeHrlull c coorBercrByroqvrMr AoKJraAaMvr rro
IrpoeKTaM u AprcceprarlproHHofi pa6ore. Pa6ora aKTyarrbHa a uMeer
orMeqarll4 perleH3eHTbr. fl Bbrpaxarc 6naro4apHocrb perIeH3eHTaM upoQeccopaM
xaQe4prr [ocvryxarvre4ony Hypnan Karuesnqy kr rleuyruraHosofi TarrsHe
AlexcanApoBHe 3a o6terrr,rBHyro orIeHKy BbrrroJrHeunofi Tacranoeofi Afimofi
Al4cceprafipronHofi pa6orrr. -fl Aryaro BMecre c Afiurofi TacraHonofi Mbr rrpopa6oraevr
Bce 3aMerraHlrf, u rroxreJrankrfl, BbrcK€t3aHHbIe B xoAe o6cyx4envrfl, pe3ynbraroB
AucceprallploHnofi pa6oru Lr rrrlareJrbHo rroAforoBr,rMcr K rrpeAcroflrrleft gaqure. B
qenoM rro reMe Arrccepru1uvr orry6luKoBaHo 14
pelleH3r4pyeMbrx B MexlynapoAHbrx vs4annflx. B
Ar4 cceprarlproH Hafl, pa6ora BbrrroJrHeHa Ha BbrcoKoM HayrHoM
reMe I{ orBerraer rpe6oeaHusvr Kour.rrera rro KoHTponrc n c$epe Haynu u Brrcruero

B HarrHo-

lpaHToBbrM
HOBLI3Hy KaK

HayrIHbrx

uenoM
ypoBHe,

rry6rurraryuir
cIII{TaIO, IITO

rro aKTyaruuoft
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FIEKOMMEPIIECKOE AKUHOIIEPHOE OFIUECTBO (KA3AXCI{Jrffi HAIS4OHANbIIbIfr
VICCJIEilOBATEJIbCI<IfrITEXHI4IIECKT4%IYHHBEPCI,ITET I4MEHI4 K.I4.CATTIAEBA)

o6paeon alnufl, PK a Ar4cceprarlnoHHyro pa6ory TacranoBofi A.E. MoxHo

Her. B pa6ore ecrb Bce acrreKTbr

Bce fracrByroque B pacnrrpeuHoM

peKoMeHAoBarb K 3arrllrre Ha colrcKaHlre crerreHlr AoKTopa Qunoco Qt (PhD) ro
crrerlkt€ubHocrlr 8D07204 <MeralnypruqecKa.f, uHxeHepufl>>. Bcevr )nracrHrlKaM
npeA3arrllrrbr Ar{cceprarluoHnofi pa6oru Tacranosofi A. nupaxtarc 6laro4apHocrb.

Orsrrn rapy6elr(Horo HayqHoro KoHcyJrbraHTa:
genyruraHoBa T.A. rpeAcraBurra or3brB Epa4xeHApa Muupa, rpoQeccopa

BycrepcKoro rroJrprrexHr{rrecKoro rrHcrvryTa [WPI], CIIIA, Koroprrfi ssrflercfl,AaBHl{M
rr aprH epoM KasH?ITV no o6p asoBareJIbHbIM rlpolpaMMaM.

B orgrrBe orMerreHbr Bce ocHoBHbre rloJloxterrnfl. BbIHocuMbIe Ha 3aIrII{Ty, BKJIroqat

[epeqeHb perueHHbrx HayqHo-rrccneAoBaTeJrbcKrlx 3a4aq, HoBrIHy H aKTy€IIIbHoCTb

r{ccneAosaHlrfi, pe3ynbrarbr ucnstrauuit rro rrJIaBKe QeppoclrlaBoB Irt3

cr4HTe3rrpoBaHHbrx KoMfro3lrrllroHHbrx xpoMr4ToBbrx u MapraHueBbrx oKaTblruel4

HelocpeAcrBeHHo Ha rrJrorrlaAKe s ra6oparopr& orrbrrHo-MerallJlyprurlecKoro qexa
Axrro6lrHcKoro 3aBoAa $eppocrrJraBoB, rrro yKa3brBaer HerlocpeAcrBeHrryro cBfl3b

c Aeficrsyrcqr,rM rrpot43BoAcrBoM. CAeraHa rexHplKo-BbrrroJrHeHuofi pa6oru
sKoHoMrrrecKaf, orIeHKa e$SexrprBHocru pazpa6orannrrx BappranToB rlporl3BoAcrBa
KoMrro3nrlproHHbrx o6oxxeHHbrx xpoMr4ToBbrx vt MapraHrleBbrx orarrrruefi. Bce
pe3ynbrarbr r4ccneAosanlrfi B uomrofi Mepe orpaxeHbr B l4-ru ouy6rnKoBaHHbrx
pa6orax.

llpoSeccop Epa4NenApa Mnurpa noAAepxr€rJr AucceprarlrroHHylo pa6ory
Tacranonofi Afiurn K 3arrlure Ha corrcKaHrre crerreHr4 AoKropa SunocoQran (PhD) uo
creqv arbHocrrr 8D07 204 - (MeraJrnyprrrre cK afl, uH>KeHepr,rn).

[orcropaHTa Tacranosofi Afiuu uo6raro4apuna Ha1..rHoro KoHcyJrbraHTa

Kynr4e er;a E .VI. v sapy6exnoro KoHcynbraHra Bpa4xenlpa Muurpy 3a pyKoBoAcrBo
rr rroAAepxKy B [poBe4eHnu r{ccneAosanlrfi.

flpegcegdre.rrr EapnreHrrrrrHona M.E. :
y Koro-Hr{6ya" ecrb nonpocu? Boupocon

Heo6xoAr4Mbre Nrr, [peAocraBJreHkrfl ee K 3arrllrre.
HayqHoM ceMr4Hape u Bbrcr)mlrBrrrlre B o6cyx4eHvrv eAprHorJracHo peKoMeHAoB€urrr

AlrcceprarllroHHyro pa6ory Tacransofi A.E. K 3arrlure B ArrcceprarlrroHHoM coBere rro
HarpaBJreHr,rflM <<Merarnyprkrfl, O6orarleHr,re u Marepu€uroBeAenze>:6D07090
<Merarnyprrrr) I 8D07204 - <MeraJrnypmqecK€rr r{Hx{eHepvfl)r, 8D07220I
<O6oraqeHze rroJre3Hbrx r.rcKorraeMbrx), 6D07000 <Marepu€rrroBeAeHpre u
TexHoJrorl{fl HoBbrx Marepn€uroB) I 8D07103 - <MarepuarroBeAeHlre Lr uH}KeHepr4r).

Ha srovr o6cyxAeHrde ArrcceprarllroHuofi pa6orrr PhD-aoKTopaHra Tacranosofi
A.E. MoxrHo crrrrrarb 3aBeprueHHbrM.

llpe4nararo rplrHrrb cneAyrouee 3aKrroqeHrire ilo paccMoTpeHHro

ArlcceprarluoHuofi pa6oru Tacrauoeofi Afiruu Ep6ynaroBHbr Ha reMy <Paepa6oma
rexHoJrorlrkr rrepepa6orru xBocroe o6orarq ennfl. xpoMlrroBbrx v MapraHrleBbrx pyA c
roryqeHl4 eM oKarbrruefi glx rpolr3BoAcrBa SeppocrrJraBoB).
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FIEKOMMEPTIECKOE AKI-U4OFIEPHOE OEIIIECTBO (KA3AXCKHI4 HTUaOHAJIbI{bIH
vccnEAoBATEiIbcI<ktr4TEXHI4rmCI{ilzyHI4BEPCHTETHMEHHK.H.CAmAEBA)

3AKJIIOIIEHI4E
PacurupeHHoro 3aceAaHr{s KaQeApbr <Merarnyprtru n o6orauleHvrfl, none3Hbrx

r4cKorraeMbrx) KasHZTY zu. K.I4. CaruaeBa or 19 rarons2025 r. ro AlrcceprarluoHnofi

B nocTaBJreHHbIX HarrHo-
Heo6xoAlrMocrLr paspa6orKu

pa6ore AoKropalTa (PhD) Tacranosofi AfiIuu Ep6ynaroBubr Ha reMy <Paspa6orra
TexHoJrofnr nepepa6omn xBocros o6oraruenufl, xpoMprroBbrx Lr MapraHrleBbrx pyA c
ronyqeHueM oxarnmefi p^nfl rrpokr3BoAcrBa SeppocrrJraBoB), npeAcrasreHHofi Ha

collcKaHre crerleHl{ AoKropa $unoco 6^ (PhD) rro cneqnarbHocrr{ 8D07204
< Merarnyprprqe cKa.fl rrHXeH ep vrfl>> .

L. Arcrya.rrbHocrb reMbl lrccJreAoBaHrlg
ArryarbHocrb AzcceprauvoHnofi pa6oru

HCCneAOBaTeJrbCKktX 3aAaqax 3aKIrOqaeTCfl B

eSSeru4BHbIx rexHoJrorvqecKr4x cxeM uepepa6orKr{ MenKoAracrrepcHbrx orBalrbHbrx
xpoMI,ITOBbIX U MapfaHrleBbrx [UraMOBbrX XBOCTOB C noflyqeHr{eM KOHAHTIUOHHbX

KoHrIeHTparoB, vx o$mocoBbrBaHlreM neo6xoALrMbrMn KoMrroHeHTaMr.r,

oKycKoBaHHeM, o6xuroM c troflyqeHrreM [poqHbrx KoM[o3[qrroHHbrx orarrrruefi
lpLIroAHbIX Nrfl, BbIIUIaBKr,r coorBercrByroqr4x craHAaprHbrx MapoK Seppoc[rraBoB.
PeIIHxru{Hr o6pa":oBaBlrlrxafl, rrpkr lpaBVTarILroHHoM o6orauleHvru xpoMr,rroBbrx py.u Ha

[oHcrovr fOKe v MapraHrleBbrx pyl na XafipeMcKovr fOKe orB€rlrbHbrx rrrraMoBbrx
xBocroB c AoBoJIbHo BbrcoKr4MIiI ocrarorrHbrMrr coAepx(aHl4 flMla oKcr,IAa xpoMa 6olee
32% H MapfaHIIa 6onee 16% rro3BoJrprr rroBbrclrrb r{x rir3BJrerreHrre ug Ao6brBaeMbrx
py,qax H crerreHb LlcnoJrb3oBaHvrfl. cbrpbeBbx pecypcoB QeppocrrJraBHoft orpacJrr4, rrro
H e coMHeHHO f,BJIfl eTCt H ayrrHo -TeXHZqeCKplM p errreHr{eM TTpoMbIIIIJIeHHOU 3aI\aql.'.

Oco6yro aKTy€ubHocrb AaHHbre rdccneAoBaHlr.fl upno6peraror B ycnoBr.rflx
plcrolrlelaufl, Ao6HeaeMbIX xpoMkrroBbrx r.r MapraHrleBbrx pyA, cHr{x{eHlreM KaqecrBa rd

yxyArx eH v e M f opH o -TexHlrrre cKr4 x ycn o Br4 it vx Ao 6uqz.

2. Hayqnble pe3yJrbrarbl B paMKax rpe6osaHnfi rc ArrcceprarlrrflM (nn.2r5r6
<<flpanu.u rrpncplq4eHnq crerreHefi> \r [ac[oproB coorBercrByrorrlux
crequaJrbHocrefi HayqHbrx pa6orHurcon)

HayuHue rloJlolrenvrfl. Ar{cceprar\uu coorBercrByror rpe6on alnnflM,
rlpeAbflBJlf,eMblrvr x pa6oraM TaKoro poAa. B pa6ore rrocneAoBareJrbHo peruarcTcfl Bce

rIocraBJIeHHbIe uccneAoBareJrbcKr.re gaIlal];u. ,,{uccepTall[oHHafl pa6ora cocrorrr I43

BBeAeHLIt, nflTn IJIaB, 3aKIIOqeHklfl., CilIICKa' I{CIIOJIb3OBaHHbIX UCTOIIHLIKOB pl

rpuno)Kenuit. flo raxAofi DraBe cAenaHbr Ha) rHo apryMeHTkrpoBaHHbre BbrBoAbr.

Ocuonnble pe3yJrbrarbl AlrcceprarlktoHHbrx t4ccJreAosanr,rfi cBoAflTcf, K cnegyrorrlzM
OCHOBHbIM IIONOXEHI4flM :

-VcraHoBJreHbr Qasonrre, rp aIIyJI o MeTpl/tqe cKLt u, xrIMI4qecKI4e,
MuHepafiofvqecruft cocraBbl u oco6eHHocrr4 paclpeAeneHnfl rro KJraccaM KpyrrHocrH
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HEKOMMEPTTECKOE AKI-U4Or{EPHOE OBTTIECTBO (KA3AXCKI4IZ H{U4OHAJIbHbIIZ
VCCNEilOBATEJIbCKI{fr TEXHZTIECI<I&IYHI4BEPCIITETIilVIEIIBIK.H.CATIIAEBA)

[oJre3HbIX KOMTTOHeHTOB fraoroprHbrx MeJrKOArrClepCHbrX IlrIaMOBbrx xpOMr,ITOBbrx I{
MapfaHrleBbrx xBocron,,{oncKofo u }KafipeMcKofo foKon;

-OcHoeblBaf,cb Ha oco6eHHocrflx MlrHepaflorr{qecKoro rr rparryJroMerpnqecKoro
cocraBa HccneAyeMhrx racroprHbrx npo6 pa3pa6oraHbr pa3nuqHbre BapuaHTbr
KoM6LIHLtpoBaHHhrx rexHoJrorrdrrecKlrx cxeM o6oraqennfl, xpoMrrroBhrx u
MapfaHIIeBbIX IInaMOBbTX XBOCTOB C rroJryqeHneM COOTBeTCTByTOqLIX KOHALTTIHOHHbTX

MenKoAI{cnepcHbIX KoHrIeHTparoB. llpn lpaBrrrarlraoHHoM o6oraqelrrnvr xpoMr{ToBbrx
IITJIaMoB c [peABaplrreJrbHhrM pa3AeJreHLreM rlx 4 KJracca KpyrrHocrn non) reH

KoHALIIIutounufi KoHIIeHTpar c coAepxaHr.reM 50% oKcprAa xpoMa rd ero pr3BreqeHlreM

86,65oh. llo rocneAoBarenbHofi xkrMrrKo-lpaBrrraquonnofi cxeMe o6orarqennfl.
ronyqeH xpoMnrosrrfi KoHrIeHTpar c coAepxraH[eM 50% CrzOz r{ ero r,r3BrerreHrreM

6olee 89% vr ronyqeHl{eM aMMorrreHr.rra - a3orHo-MarHueBbrM y4o6peHr4eM. IIpH
repepa6orxe MapraHIIeBbIX rrrraMoB rro rpaBrrrarlltoHHo-MarHznrofi cxeMe
o6oraqeHr4fl, ronyqeH KoHrIeHTpar c coAepxaHr4eM Mn 6onee 35% coorBercnyroqefi
MapKe MM-2-2 u yAoBnerBoprloqr4fi TexHHrIecKI,IM ycnoBkItrM CT AO 8550-
I 9 30 - 0 | -20 | 7 npuroAHblM AJIx BbIrrJraBKLr Map raHrle Bbrx 0 epp o crrJraBo B .

-llpe4nonteH Hosrrfi ilpupoAHrrfi yHprBepcanrHrrfi Smocyroqufi clrJruKarssrfi
Marepua[ ntene3lIcrsrfi Ar4 aroMprr LlcrroJrb3oBaHrle Koroporo rIo3BoJIIarro ycflerrrHo
crlHTe3lrpoBarb o6oxxeHHbre KoMno3r4ur4oHHbre [poqHbre xpoMlrroBbre vI

MapraHIIeBbIe oKarbrrrrv reMrreparypa rpoK€rrrKkr Koropbrx na 100-120 0C suxe qeM Ha

arJIoMepaIIpIoHHbIX [polr3BoAcrB cyrrlecrByrounx [poH3BoAcrB. VcranoBJreHo, rrro B

xpoMl4ToBbrx vr MapraHrleBbrx cbrpbrx oKarbrruax 6tarogapx MeJrKoArrclepcuofi
crpyKrype )KeJre3LIcrbIX Al4aroMprroB rrpu repMlrqecxofi o6pa6orKe r.r3 KoMrroHeHToB
Irlrrxrbl o6pasyercfl MLIHepa[ rr,r4en6eprprr CaFeSizOo xoroprrfi c noBbrrrreHr{eM
TeMrleparypbl ofIJIaBJr flercfl, c o6pasoBaHr{eM Qepporturbrlr4eBocr4rrr{KarHoro creKJra
rpv II7 0-1 1 80 0C sna.rr4TeJrbHo rroBbrruarcIr1u ft uxnpoqHocrb;

-BrruonHeHbl TepMoAuHaMwrecKrre pacrrerbr vr ycraHoBJreubr naz6oree
BepoflTHble coeAllHenprfl, rlpu rap6orepMuqecKoM BoccraHoBJreHkrn KoMrroHeHToB
Irrl{xrbl KoMrIo3IaIIHoHHbIx xpoMlrroBbrx rr MapraHrleBbrx oKarbrmefi rrpu r4x rrnaBKe Ha
cooTBeTcTByrouze $eppocrrJraBbr. Tepuo4LrHaMr.rqecKLr rroATBeplKAeHo
HeBo3MoxHocrb rlonyqeHrrfl, B xap6orepMLrqecKprx ycJroBuf,x BoccraHoBJreHrnr
KorIo3I,IqrIoHHhIx o6oNxeHHbrx xpoMkrroBbrx olcamruefi [on]qeHr4e
Hr43KoyrnepoAlrcrofo SeppoxpoMa;

-IlponereHHble IdcrrblTanrtfl, B ra6oparopLTtr MeralrJryprr4ur Ha 6ase orrbrrHo-
3KCrIepUMeHTiLrbHofo rlexa Arrro6r{HcKofo 3aBoAa SeppoclrraBoB rroATBep[wnu
Bo3MoxHocrb rlonfrer,.nfl, craHAaprHbrx MapoK QeppocrrJraBoB, yAoererBopflrorrlr4x
MexAyHapoAHbrM cTaHAapTaM Ha Bbr c o Ko yrJr ep o Akr cTbrr4 Qeppoxpovr,
$eppocLIJILIKoMapraHeII v BbrcoKoyrnepo4ucrufi SepponaapraHerl
cLIHTe3LIpOBaHHITX KOMrrO3rrrIUOHHbrX O6OXXeHHbTX XpOMI4TOBrTX U

oxaruurefi. llpu 1850 og 6un roJryqeH BhrcoKoyrJrepoAucrsrft
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HEKOMMEPTTECKOE AKI-U4OHEPHOE OETqECTBO (KA3AXCKI{fr HALU4OHAJIbITbIfi
HCCNE,IIOBATEJIbCKVTfi TEXHI4TMCT{MZYHI4BEPCI4TETHMEHI4K.H.CAMAEBA)

craHAaprHofi MapKpr [FeCr60C90LP] ro |OCT 4757-91 c coAepxaHpreM oKoJro 65%
Cr s crrJlaBe u ero u3BreqeHrreM 80%. llpu rrJraBKe KoMfro3prrlrroHHrrx o6oxcxreHHbrx

MapraHlleBbrx orarrrruefi 6rrrn ron)rrreHbr $eppocuJlrrKoMapraHell c coAepxaHraM
oKorro 64% Mn u I7o Si ll BbrcoKoyrnepoAucrrrfi QeppovrapraHerl c coAepxraHpreM

6oree 66 % Mn u
craHAapTaM;

-BrruorHeHbr

6oree 6% C yAoBnerBopflrorqux no KaqecrBy MexAyHapoAHbrM

pacqerbr IIpor,I3BoAcTBa

KoMrIo3LtIIrIoHHbtx xpoMr4ToBbrx n MapraHrleBbrx o6oNxeHHbrx orarrrurefi rro
paspa6oraHHbrM a[raparypHo-TexHoJrorr{qecKr{M cxeMaM r,rx npoLt3BoAcrBa. I4g scex
paccMorpeHHblx BaprraHToB naz6oree gKoHoMr{qecKr,r eQQerrrrBHbrM rBJrflercfl
TIpOI43BOACTBO KOMfrO3t4UrlrOHHbrX XpOMLrrOBbrX O6OXXeHHbTX OrarrrUrefi fro
rpaBHTaIIpIoHHofi cxeue o6orarq enkrfl, c rrpeABapr4TenbHbrM pa3AeJreHr{eM Ha qerbrpe

Knacca KpyrrHocrl4 rrrnaMoBbrx xBocron. IlpnneAeHHafl crorrMocrb rro gToMy Bapr.raHry
NPV cocraBnfler oKoJro 660 MJrH TeHre, Brryrpennflfl. HopMa AoxoAHocrrr IRR
cocraBJl.fler oKo lo 47oh co cpoKoM oKynaeMocru PBP 2 ro4a 10 rvrecqrleB

3. CreneHr o6ocnoBaHHocrrr \r AocroBepHocru Ka)r(Aoro HayrrHoro
pe3yJrbrara (no"rroxcenun)o BbrBoAoB *r 3aKJrroqeHr.rfl corrcKareJrfl,
cQopnryJrupoBaHHbrx B Ar{cceprarluu

IlonyueHHbre B xoAe pe3ynbrarbr HccneAoeaHrafi

coAepxanvte Bcex pa3AenoB ArrcceprarllroHuofi
rlocneAoBarenbHocrla kr rroATBepx(Aarorcf, rry6lurarrkrflMvr ocHoBHbrx
pe3ynbraroB B MexAyHapoAHbrx Lt oTeqecTBeHHbrx HayqHbrx xypHarrax n
H a Melr4yHapoAHbrx rcon Q epeHrlr4flx.

4. CreueHb HoBtI3HbI Kall(Aoro HayrrHoro p$yJrbrara (no"noxeHnn), BbrBoAoB
rI 3aKJrlorleHrrs col{cKareJrfl , cQopvryJrrrpoBaHHbrx B Atrcceprarl[[

Hayunrte rronoxenufl, Alrccepra\krkr coorBercrByror rpe6on arrvrflNr,
rIpeAbflBJIteMbIM K pa6oravr raKoro pola. Hayuno-TexHprrrecrofi nosusHofi
rronyqeHHbrx pe3ynbraroB rrccneAosaHlrfr rBJrrercfl paspa6orKa rexHoJrornrr
IIepepa0oTKLr

MapraHrleBbrx
rrpor{3BoAcTBa

-Ha ocHoBe Ll3yqeHvIfl, vtvrnepalorvqecKoro; lpaHyJroMerpurrecKoro Lr Qasonoro
cocraBa rlacroprHbrx npo6 rroJrfreHbr HoBbre AaHHbre rro rroBbrrrreHlrro Ha 8-I0%
cKBo3Horo H3BreqeHn,fl xpoMa v MapraHua rrpu lpaB[TarIHoHHoM o6oraulennu
MenKOAI4c[epcHbIx OTB€IIIbHbIX IIIIaMOBbIX XBOCTOB c [peABapLITeJIbHbIM I[x
piBAeneHI4eM HA y3KI4e KJraCCbr KpyrrHocrt4 c noJrrreHrireM cooTBeTcTByrounx
KoHAI4IILIoHHrIX KOHIIeHTpaToB npLIroAHbIX Anfl I{X Aallrnefilrefi ueraulypruqeCxofi
repepa6orxu;

@KasHI4TyT I 9-02. Bunucxa pr3 rrporoKoJra 3aceAaHr.rr rca$e4prr

orBitrlbHbtx IxJIaMoBbrx xBocroB o6oraul e:aufl, xpoMrrroBbrx u
pyA c rloJrfreHrleM KoMrro3rarlktoHHbrx o6oxxeHHbrx orarrrurefi Nrs.

QeppocnJraBoB rr 3aKJrroqaercfl B cneAyrouleM :

TEXHI4KO -SKOHOMUqECKU E

u BbrBoAbr

pa6orrr B

oTpaxaroT
roruqnofi
HayqHbrx

AOKJTaAaII{VT



TmKOMMEPqECKOE AKI-p,IOFIEPHOE OEIIIECTBO (KA3AXCKr4rz HAI-U4OHAnbI{bIfr
VTCCNEilOBATEJIbCKI4IZ TEXHI{IIECKHIZ YHI,IBEPCHTET HMEHI4 K.H.CATIIAEBA>

-Paspa6oraH HoBbrfi cocraB Qnrocyrou1ux KoMrroHeHToB c prcrroJIb3oBaHLIeM

lrplrpoAHofo )KeJre3ncTofo ALraToMuTa Nffi cuHTe3a KoMlo3prrlrroHHrrx o6ox{x{eHHbrx
npor{Hhrx xpoMr.rToBbrx 14 MapfaHrleBhrx oKarbrrrrefi rro3BoJrsroqvfi cHLI3rITb

TeMrrep urypy r4x repMuqecKofi arJroMeparlukr 6oree rreM na 1000C. VcraHoBJIeHo, qro
yHlrBepcarrrnrrfi Qlrocyroqrafi KoMrroHeHT xeJle3l4crsrfi ATIaToMLIT rlpu
B3ar4MoAeficrelzrz c Marepr4arraMkr rrraxrbr xpoMrrroBbrx rr MapraHrleBbrx oKarblllrefi npn
1000 og rprlBoArar K o6pasoBaHr4ro Mr.rHepara reAeu6eprr{ra CaFeSi2O6,
rrpeBpaqarcnleec.f, c rroBbrrrr e:nvru reMrreparypbr o6xzra Ao ll70-1 180 og B

$epporarrbrlneBoe craJrr{KarHoe creKJro 3Harrr{TeJrbHo rloBbrrrrarculufi npoqHocrb
o6oxxeHHbrx oKarbrrrrefiu reM caMbrM ynyquaer ero rexHoJrorurqecKue csoficrna Nrfr
n o cn e4yrout efi rc ap 6 orepMprqe cx ofi rrJr aBKra.

-TepvroAuHaMuqecKrrMrr pacqeravtvr orrpeAeneHbr Bo3Mo)KHbre peaKrl[z
rcap6orepMuqecKoro B3arrMoAeficrsus MelKAy KoMrroHeHTaMr,r KoMrro3I4rIIloHHbrx

o6oxxeHHbrx xpoMktroBbrx v MapraHrleBbrx oxarrrruefi B rrpocrpaHcrBe rreqla B
3aBr.rcr.rMocTr{ oT TeMrrepaTypbr rrJraBKLr cooTBeTcTByroqr{x $eppocrrJraBoB. llpn
BhrrrJraBKr4 QeppoxpoMa BoccraHoBneHLre oKcrrAoB xene3a u xpoMa npoIacxoAprr c
o6pa":onaHkreM pa3nuqHbrx nap6n4oB xeJresau xpoMa. YcranoBJreHo, qro rron1^rrarb

cpeAHe vr Hrr3KoyrJrepoAncmrfi Qeppoxponr B ycJroBr4flx rap6orepMuqecKoro
BoccraHoBJreHr4.f, TepMoAr4HaMvrrecKlr HeBo3MoxrHo. Tepuo4r{HaMr4qecKr4 xeJre3o rr

MapraHerl Mo)r{er BoccraHaBJrr4Barbcr yrnepoAoM Hprxre 1000 "C. C rroBbrrrreHpreM

TeMrrepaTypbr TepMoAuHaMr.rqecKr{ 6oree [pe.4[orrTr4TeJrbHbrM 4rrfl, MapraHua
craHoBrrcfl,HanMeHbtuafl crerleHb ero oKr{cJrenvrfl.c o6pasoBaHpreM coorBercrByroqero
rap6uga, BBvr4y BbrcoKoro cpoAcrBa MapraHrla K yrnepoAy. B ro xe BpeMfl peaKur4rr

BoccraHoBJIeHI4r FeO repMoArrHaMprrrecKu HarrMeHee BepoflTnafl., [ogroMy BDnHo

KOHTpOnpIpOBarb OCHOBHOCTb rruraKa, rrTO rrO3BOJrf,eT X{eJre3O COXpaHrTb OKHCJTeHHbTM

B ruJIAKE.

Irlsnre.reHple xpoMa kr MapfaHrla rrpkr rrJraBKe KoMrro3rrrlt4oHHrrx o6oxxeHHbrx
xpoMLITOBbrX Lr MapraHrleBbrx oKaTbrrrrefi uosrruraeTcfl rrpu [oBbrrrr enkrvr TeMrrepaTypbr

I,I COCTABJIflET:

80% Cr npu 1850 0C 
Anq roJryqenufl. BbrcoKoyrnepoAprcroro SeppoxpoMa;

73% Mn npra 1600 0C Arq ron)rueHvrfl, QeppocrrJrr4KoMapraHrla;
76% Mn upu 1500 0C Arx nonyre:nvrn BbrcoKoyrnepoArrcroro (beppoMapraHrla.
Bce [onyreHHbre MapKr.r

MexAyHap oAHbrM cTaHAapTaM.
$eppocnJraBoB yAosnerBopflror rro KaqecrBy

5. OqeHKa BrryrpeHHero eAHHcrBa rroJryrreHHbrx p$yJrbraroB
BrrnolHeHHa.r AllcceprarllroHHafl, pa6ora rpeAcraBJrfer 3aBepnennrrfi uayuurrfi

TpyA, o6naAaroqefi Jlorl{qecrofi [ocneAoBareJrbHocrbro H BrryrpeHHr.rM eAuHcrBoM
I{3JIo}KeHHbIX Marepu€trroB LrccneAonaHHfi. C$opMynrpoBaHHbre uenu v 3aplaqpr

I4CCneAOBaHTIH HaIlrII4 CBOe MeTOAOnOfUqeCKOe [OATBepXAeHLre B KaXTAOM pa3Aene
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FIEKOMMEPqECKOEAKIIaOI{EPHOEOEUIECTBO(KA3Axcr<ktr4HAr_proHArrbrrbrfr
VICCNEAOBATEJTbCI{I"'TNTEXHI4TTECTQ,ffi yHHBEPCHTETI4vIETilIK.I4.CAmAEBA)

Arlcceprar\krw u ocHoBHbIX rroJlo]KeHuir BblHocr{Mbrx Ha 3arrlkrry. Bce noJr5nreHHhre
3Kc[epnMeHT€L[bHbIe v pacqerHbre AaHHbre uccneAoBanavi1 BbrBoAbr pr 3aKrroqunnfl.
TecHo B3auMocBfl3aHbl MexAy co6ofi u noATBepxAaror AocroBepHocrb rroJryreHHbrx
pe3ynbTaToB.

6. HanpaBJreHHocrb rroryqeHHbrx peryJrbraroB Ha pe[reHue
coorBercrByrouefi aKryaJnHofi npo6"rreMbr, Teopernqecrcofi vJrn [pn6.na4Hofi
3a.ilnqv

OrsanrHble MenKoAl4crlepcHbre xpoMr,rroBbre vr MapfaHueBbre rlrraMbr MoxHo
orHecrla rexHofeHHbIMLI MprHeparrbHbrruz o6p€BoBaHkr flvru o6pa":yroqve B p$yJrbrare
fpaBLIraULIoHHoro o6oraqeHvrfl. xpoMr.rroBbrx pyA [oncroro fOKa n MapraHrleBbrx
pyA XafipevrcKoro fOKa. llo o6reMy I.rx HaKorureHrr.fl rr coAepxaHzro Ao 32%o oKcraAa
xpoMa I4 Ao 16% MapraHIIa kIX MoxHo orHecrlr K TexHoreHHbrM MecropoxAeHlrrM
rloJle3Hbrx LIcKorIaeMbIx. B cBfl3LI c HcrorIIeHueM prMeroqvfxcs.3afracoB xpoMr,IToBbrx Lr

MapraHIIeBbIX pyA, yXyAIIIeHueM KaqecTBa u ycnolKHeHIIeM rOpHO-TeXHLIqecKLtx
yclonzfi rrx 4o6uuu Bo3HLIKJTa neo6xoAr,rMocrb BoBJrerreHVe Bo BTopuqHyro
lepepa6orxy cKorlrIBlrluxcfl B 6onrrunx o6reuax orBaJrbHbrx xpoMt4ToBbrx u
MapraHIIeBbIX ITIJIaMoB Ha ropHo-o6orarureJrbHhrx npeArpuflTuflx AO (THK
<KasxpoM). Beg yBenl4qenufl 4o6uuz xpoMrrroBbrx u MapraHrleBbrx pyA MoxHo
coxpaHl{Tb o6teurr rpola3BoAcrBa SeppocrrJraBoB, Bhr[ycKaeMhre Ha AeftcrnyrcUlrx
SeppocrrJraBHbrx 3aBoAax AO (THK <KasxpoM)).

Pesylrrarhl I4ccneAosaHrafi opr{eHTr.rpoBaHbr Ha [paKTr4qecKoe pe[reHr4e
3HaqLIMofr rexnoJrorrlqecxofi LI gKoJloruqecKofi npo6levrrr, o6ecuerryrBafl. TeM caMhrM
TeopeTr{qecKyro rrpkrKJraArryrc rleHHocrb. Paspa6oraHHar rexHoJrorut
rpaBLITaIII4 oHHoro o6orau1enufl, orB€trlbHbrx MenKoArrcnepcHbrx xpoMt4ToBbrx
MapfaHIIeBbIX ITIJTaMOB C rIpeABapI4TeJrbHbrM UX pa3AeneHr4eM Ha y3Krae KJracchr
KpyrlHocrpl B rovr6IEn a\Hvr c ApyrLIMI.{ TexHoJloruqecKr.rM nprreMaM1a rro3BoJrrrJro
ronfrl4Tb KoHAHIIpIoHHbIe KoHIIeHrparu. llpeAnoxeH yHnBepcarrbHbrfi Snrocyroqzfi
rlpnpoAnufi KoMrIoHeHT, I{crIoJIb3oBaHI4e Koroporo rro3BoJrrer cprHTe3gpoBarb
KoMrIo3I{IIlIoHHbIe [porrHble o6oxxenHble xpoMI4ToBbIe v MapraHrleBbre oKa1brrrrr4
rIpHroAHbIe Nrfr BbIrIJraBKLr BbrcoKoKarrecrBeHHbrx MapoK SeppocrrJraBoB,
yAo Bn eTB opfl ro rql.tx MexAyHapoAHbrM cTaHA apTaM.

BuuolHeHHbIe rexHkIKo-gKoHoMLIqecKLIe pacqerbr cpIHTe3a KoM[o3LIuLroHHbrx
xpoMt4ToBbtx u MapraHlleBbrx o6oxxeHHbrx oxaruurefi ro paspa6oraHHbrM
amlapaTypHo-TexHoJlorvqecKLtM cxeMaM IIoATBepAuIrvr BbrcoK)rro rrpaKTr4qecKyro
penra6eJrbHocrb Lt e s serrr{BHocrb r{x rpor43BoAcrBa.

7. Ilogrnepll(AeHrlfl rloJrHorbr orryd"rruKoBaHrrfl ocHoBHbrx noJroxeHufi,
p €3yJr braroBr BbIBoAoB rI 3aKJrroq eHrls Al'rccepTalllru
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I{EKOMMEPIIECKOE AKTPIOHEPHOE OEIIIECTBO (KA3AXCI<IffiH{U4OHAJIbI{bIIZ
vrccnBnoBATEJrb1KI4zITEXHI{LmCI<VIryHI{BEPCVITETHMEHHK.H.CAmAEBA)

IIy6.nnKaIInu
ff o p esyn bm am qJw d uc c epmaryuo HH btx uc cn e d o e aHuil o ny 6nuKo G aH o I 4 neqamH wx

pa6om, u3 Hux 8 cmameil e necrcdyuapoduaffi peqercupyeMwx HayqHux ctq)pHanoz,

exodnu4ue 6 Ef Scopus/Web of Scienct, 2 cmambu orry6nuKonaHHbte G dpyzttx HayqHwx

ucypHailos u 4 donotrceHHue Ha uecrcdyruapoduatx HayqHo-npaKmuttecKl,tx,

rcouQepeHquflx.
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7.I. Bondarenko, E. Kuldeyev, S. Temirova, A. Tastanova, N. Sadykov. Obtaining
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KoMrrrIeKcHbIe, pecypcoc6eperarcqr{e v gHeproeMKlre rexHoJrorkrr{ B ropHo-
MerilllJlyprurrecrofi orpacnro>, Anu arb\ 2024, crp. I87 -1 95 ISBN 978-6 0I-323 -543 -I

14. KynbAeeB F.I4., Heruaroe C.C.,TacraHoBa A.E., Muurpa 3.8., Tacranos E.A.
Cunreg KoMrIo3uIIpIoHHrrx o6oxlKeHHhrx xpoMuroBbrx r.r MapraHrleBbrx oKarbrrrr eit na
ocHoBe rexHoreHHbIX Mr4Hep€ubHbrx o6pasosaHufa l/ <IlepcueKTr{Bbr pa3Bkrrkrfl.

rIpoH3BoAcrBa, HayKLI H o6pasoBaHlrfl s o6racrr{ TexHororkrqecKr,rx MerarrJroB - 2025>.
flot peA. O.-fl.VvrapoBa. Arvrarur, 2-3 r{roHn, 2025, crp. 228-230 yrut
621 .001 .12+621 :65 8.0 1 I .54+664.002.5.00 I (066)

8. HauueHoBaHrle c[eq[aJrbHocrrr, [ac[opry, rcoropofi coorBercrByer
ArrccepTarlrrfl

[H c cepraIILI o H lnafl. p a6 ora AoKrop a'aT a Tacran o sofi Afi ruu Ep6yl aroBHbr H a reMy
<Paspa6orxa rexHonornu rrepepa6orrz xBocroB o6oraqeHufl, xpoMuroBhrx u
MapraHrleBbrx pyA c ilonyqeHr4eM oxarrrurefi Nrfl, rrporr3BoAcrBa $eppocrrJraBoB),
BbIrIoJIHeHa B [oJIHoM o6reue kr orBeqaer BceM rpe6on alnkrflv', rrpeAbrBJrfleMbrM K

AoKropcKIdM Allcceprarlr{flM Ha corcKaHrze crerreHlr AoKTopa Suloco$un (PhD) no
crl eIIH ilrl bH o crrl 8D07 204 - ( Merarrnyprraq e cK€ur raH xreH epun) .

9. CoornercrBne Alrcceprarluu rpeAbflBJrrreMbrM rpe6onaHlrflM <<ffpann.rr
rpucy)I(AeHrlfl crerleHefi>> Kouurera rro KoHTpoJrro B c$epe Hayrcn n Brrcruero
o6paronaHnq PK

[uccepralll4 oH luafl. p a6 ora AoKTopaHTa Tacranosofi Afi urz Ep6ylaroBHbr Ha reMy
<Paspa6orna rexHoJrorrru [epepa6orru xBocroB o6oraq elrtnfl. xpoMr{ToBbrx vr
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HEKOMMEPI{ECKOE AKIII,IOI{EPHOE OEIIIECTBO (KA3AXCKI,Ifr HAIS4OHAJIbHbIT
HCCIEAOBATEJTbCT{JrTT4TEXHHTTECKTdIyHHBEPCUITETHMEHI4K.H.CATIAEBA)

MapfaHueBbrx pyA c ronyqeHr.reM oKaTbrrxefi AJ[lfl, npoLr3BoAcTBa QeppocrrJraBoB),
rpeAcraBJrfler co6ofi caMocroflTeJrbHoe H 3aBepueHHoe uccneAoBaHl,Ie B cSepe
MerarrJrypruu, qenbro Koroporo rBJrflerc fl pa3pa6orxa HoBbrx perueHnfi. Y.rnrrrnas
HoBLr3Hy Lr aKTyuurbHocrb LrccneAoBaHr{fl ) a raK}Ke o6ocnoBaHHocrb BbIBoAoB,

LIMeIOIIIHX BaxtHOCTb KaK B TeOpeTI,IqeCKOM, TaK U B npIIKJIaAHbIX aCfIeKTaX,

AacceprarllroHnafl. pa6ora orBerraer BceM rpe6onaHnflv' <flpannn rpucyxtAela;ufl,
crerreHefi> Kovrr.rrera rro KoHrpoJrro n c$epe Hayru u Bucurero o6p€BoBaHus PK.

Ha ocHoBaHlrr/r Bbrrrreu3JroxteHHoro, ,{ucceprarlrroHHafl, pa6ora Tacrasonofi
AfiIuu Ep6yraroBHbr peKoMeHAyercr K 3arrlr4Te Ha corrcKaHrre crerreHl{ AoKTopa

$unocob^ (PhD) ro cnequ€rrrbHocrn 8D07204 - <MeranJryprrrqecKa.f, LIH)KeHepnn>>

B Ar4cceprarlnoHHoM coBere <MerarJryprlrfl, Mareprr€trroBeAeHlle rr HaHoMarepIrEtrIbD).

IIOCTAHOBId.JIIIz
I. fiucceprarluoHHafl pa6ora .{oKTopaHTa Tacranosofi Afiuru Ep6yraroBHbl Ha

TeMy <Paspa6orxa rexHoJrorrrr,r nepepa6omu xBocros o6orarrleHr4r xpoMr4ToBbrx r{

MapraHrleBbrx pyA c rronfreHueM orarrrruefi Nrfl. rporr3BoAcrBa $eppocrrJraBoBD
BbrrroJrHeHa B rroJrHoM o6reue v orBerraer BceM rpe6on anvrflv'_ npeAbflBJrfleMbrM K

AoKTopcKLrM AzcceprarllrrM Ha cor{cKaHr4e crerreHr4 AoKTopa $nnocoQnu (PhD) uo
crleul4itrlbHocrr4 8D07204 - <MerarJrypn.rrrecKa.fl r4HxreHepkrfl>> B Ar,rcceprarluoHHoM
c o B ere <Merarn yprkrs, Marepu €rrr o B eAeH[ e v H aH oM arepr{ iurhr ) .

2. PerorreHAosam ArrcceprarlrlroHrryrc pa6ory AoKTopaHTa TacraHoeofi Afiruer
Ep6ynaroBHbr Ha reMy <Paspa6orra rexHoJroruu uepepa6orKrd xBocros o6orarueHvrfl,
xpoMnToBbrx u MapraHrleBbrx pyA c rronrreHr4eM oKaTbrrrreu IJIfl, rrpor,r3BoAcTBa

SeppocrIJIaBoB) K 3arrIZTe Ha colrcKaHlre crerrenlr AoKTopa SHnocoS"" ehD) rro
crerlr4rrrrbHocrra 8D07204 - <MeralJryprlrrrecKafl r,rHx(eHepLrfl>> B ArrcceprarluoHHoM
c o B ere <M eraruryp rvrss Marepn arr oBeAeHrr e rr H aH oM arepr.r urJrhD) .

Pery"rrrrarbr roJrocoBaHrrfl:
(Bo3AepxaBrrruxcD) - HeT.

Ilpe4cegareJrb, K.T.H.
3as. naQe4pofi MUOIIII

Cenperapb:
AoKrop PhD

(34)) - eIuHofJIacHo, (cIpoTlIB) - Her,

EaprvreHrrrrrHona M.E.

TaxneB E.F.
(nodnucu)
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