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Ha Ar{cceprar{HoHHyro pa6ory Tacrasoeofi Afiuu Ep6ynaroBHbl Ha reMy:

<paspa6orra rexHoJrorr{r4 rrepepa6orru xBocroe o6oraIrIeHLIs xpoMLIToBbIX LI

MapraHueBbrx pyA c [onyqeHr{eM oKarbIIIr efi' Nts, [poLI3BoAcrBa $eppocrIJIaBoBD'

rpeAcraBJreHHofi na coucKaHue crereHl4 AoKropa $unocoSura (PhD) no

crerrrd€rJrbuo crpr 8D07204 - (Merarrnypl'vqecKat I{HxeHepLID)

TacraHoBa Afiura Ep6ylaroBHa 3a rrepr4oA O6yqeHI4t ycreluHo ocBoI{JIa III',IKJI

Teoperr{qecKoro o6yueuur, rroKa3aB orJrr4qHbre pe3yJlbrarbl I4 3HaHI{e rpoQulnnux

AlrcrIr4[JrHH. Ha ocHoBauuvr [poBeAeHHbrx Hayr{HbIX uccneAosaHl'Ift rIoAroroBLIJIa

Ar4cceprarluoHHyro pa6ory, HarrpaBneHHyro Ha pa3pa6orr<y rexHoJIofI4I'I repepa6orrn

orB€urbHbrx xpoMrrroBbrx r4 MapfaHueBbrx IrrJIaMoB c fIoJIfreHI'IeM KoMno3LIquoHHbIX

o6oxx.rr"ur* oKarbrrrr eft [ls,npor43BoAcrBa craHAaprHblx MapoK QexppocrlJlaBoB'

fluccepraur4oH Hafl, pa6ora TacraHosofi Afiruu Ep6ynaroBHbl Ha coI4cKaHPIe

crerreHr4 AoKropa Qaloco6uH PhD nocBflrr{eHa aKry€IrlbHofi 3aAar{e paspa6orrce

TexHoJrofgr4 nepepa6orxu rexHoreHHbrx orxoAoB orBaJIbHbIx MenKoAllcIIepcHbIX

xpoMr{ToBbrx r4 ruJraMoBbrx xBocroB, rIoJIyraeMbIX s 6offiUlux o6leMax B pe3ynbrare

rpaBr4TarlqoHHoro o6oraul eHvrfl, coorBercrByrorrllax pyA Ha ropHo-o6orarnreJlbHblx

rpeAilpprflTuflx AO (THK <KasxpoM). 3a roAbr 3KcrnyATAr\kru MecropoxAenufi

[o6epc aft, u ArNap ,{oucrofo !r Yumaruu 3 XaftpeMcKoro fOKos HaKorHJIocb B

xBocroxpaHr4nr4ulax oKoJro 15 MJTH.ToHH xpoMIaToBbIX IITJIaMOB c coAepxaHl4eM Ao

3z%oKcrAa xpoMa u 6olee 3 ulu.rOHH MapfaHrIeBbIX ITIJIaMOB C COAepxaHHeu 6olee

l6%MapfaHrla. AKry€UrbHocrb r4ccJreAoBaHnit, Cssgarg'a c reM, tITO He peIIIeHbl Borlpocbl

o6oraule]f{:[lfi, MenKoAr4CrIepcHbIX OTB€UrbHbrx xpoMI,troBbIX I',I MapraHIIeBbIX I[naMoB c

loryrreHraeM KoHAt4rlrroHHbrx KoHIIeHTparoB, nx o$nrccoBblBaHueM I{ oKycKoBaHLIeM

c [oryqeHlreM ilporrHbrx aruroMeparoB rrpI4foAHbIX Nrfl, [ocJleAyroutefi IJIaBKI4 Ha

QeppocrlJlaBbI.
B xoAe [poBeA eHr4fl. 3KcnepuMeHT€urbHbrx r4ccneAoeaHllfi col4cKareJlb ocBoI4JI

ruraporufi c[eKTp HayqHbrx MeroALrK, BKrroqat repMl{rrecKyro cynrSau{3alll{}o'

rr{ApoMeraJrnyprurqecKoe Bbrrrlen aLrvrBalr4e, rpaBI4TaIII4oHHoe o6orauleHl4e

MenKoAr,rclepcHbrx Marepu€uroB, aroMHO-3MI4CCI{OHHyro crIeKTpocKorII4IO C

LrHAyKTr4BHo-cBssaHHofi ulaluofi, oHeproAllcrrepcl4oHHylo peHTreHoBcKyro

crreKTpocKorrr4ro, peHTrenoSryopecqesrsrtfi a:naJrns, TepMofpaBl4Merpl4tlecxufi

aHaJIU3.

coucrcareJreM rrpeAJroxeHo 14 3K0rrepraMeHT€trrbHo rIoATBepxAeHo BO3MOXHOCTb

[oryrre ]Hvrfl. KOHAHTIT4OHHbTX XpoMr4ToBbrx vr MapfaHueBbIX KOHIIeHTpaToB

rpaBr{Tarlr4oHHbru o6orarrleHraeM orBarrbHbrx MenKoALIcnepcHbIx IrrJraMoBbIX xBocroB

c rpeABapr{TeJrbHbrM pa3AeneHr4eM r{x Ha y3Klae KJIaccbI KpynHo cru. B pa6ore

rpeAJro)KeH Hosrrfi npnpoAnrrfi yH'Bepcamnufi QnrocyroulHfi KoMTIoHeHT

xeJre3r4crtrfi Ar4aroMr{T, xoroprrfi rrpnroAeH Anfl cI{HTe3a KOMIIO3I{III4OHHbIX

o6oxNeHHbrx flporrHbrx KaK xpoMr4ToBbrx raK Lr MapmHIIeBbIX oxaruurefi.



TepuorpaBr{MerpnrrecKu ycraHoBJreHo, qro TIpHMeHeHV e HoBoro Qnrocyloqefo
KoMrroHeHTa cHr4xaer reMneparypy o6xura KoMITo3I,IIII4oHHbIX xpoMLIToBbIX vr

MapraHrleBbrx oraruurefi Ha 100- 120 og ro cpaBHeHuro c AeficrnyrolrluMu
arJroMeparlr4oHHbrMpr rrporr3BoAcrBaMr,r Ha npeArrpvtflTLrflx AO (THK <KasxpoM)).

flpone4eHHbre rrJraBKr.r o6oxNeHHbIX xpoMI4ToBbIX u MapraHrIeBbIX oraruruefi
cr{HTe3r4poBaHHbrx Ha ocHoBe KoMno3rrrlnu HoBoro $nrocyrcIllefo KoMrIoHeHTa

rpr{poAHoro Ar4aToMuTa noATBePAnl Bo3MOntHOCTb ilOnyqeH.vrfl.

BbrcoKoyrnepoAr4croro SeppoxpoMa, $eppocI,IJII4KoMapraHIIa, BblcoKoyruIepoAlacrofo

$eppovrapraHrla ro KarrecrBy H coAepxaHuro BpeAHbIX npl4Mecefi Soc$opa I4 cepbl

yAoBnerBoprrculr4x MelKAyHapoAHbrM cTaHAapTaM KaK BbICOKOSKCTIOpTHAfl. TOBapHat

rrpoAyKru4fl.
Ha ocHoBe rrpoBeAeHHbrx 3KcnepuMeHT€IrIbHbIX LIccJIeAosaHI,Ifi paepa6oraHbl

p€BnuqHbre BapvrarTbr a[[aparypHo-TexHoJrorllr{ecKldx cxeM rrepepa6orxu orB€lrIbHbIX

MenKoAr4clepcHbrx xpoMHToBbrx r{ MapfaHqeBbrx rrrJraMoBbIX XBOCTOB I4 [pOH3BeAeHbI

TexHr4Ko-oKoHoMHqecKHe pacrrerbr npon3BoAcrBa KoMno3I,IuHoHHbIX o6oxNeHHbIX

oraruurefi rrpuroAHbrx grtrfl, BbrrJraBKI4 craHAaprHbIX MapoK SeppocrJlaBoB. lpx
Hav6olee 3KoHoMuqecKr4 e$QerrraBHoro BapuaHTa rlepepa6ouctl 100 TbIc roHH

xpoMr4ToBbrx rrrJraMoB c BbrrrycKoM 60 Tbrc roHH KoMTIo3LIIII4oHHIIX xpoMLIToBbIX

oKarbrrrrefi npnneAeHHar cror.rMocu NPV cocraBLIT oKoJIo 660 MJIH TeHre, BnyrpenHflfl.

HopMa AoxoAHocrr4 IRR cocraBr4r oKono 47% co cpoKoM oKyrlaeMocru PBP 2 roAa 10

MecflueB.

lucceprarluoH Hafl, pa6ora BbrrroJrH fl.rraeb Ha xaQe4pe <MeralnypruqecKl4x
[poqeccoB, TerrJrorexHr4Kr4 r,r rexHoJrofr4r,r cleq[aJIbHbIX Marepu€uloBD (Hrrue rcaQe4pa

<Merannyprr{r4 u o6oraul eHr4fl. rroJre3Hblx l4cKorlaeuux>) Satbayev University Lr B

la6opar opvu <Turana r{ TyfofrJraBKrrx peAKI4x Mer€LrnoB)) AO <I,IMerO) B paMKax

rpaHToBoro Qr,ruaHcvrpoBale^ufl, HafIHbIx v (vnra) HayqHo-TexHI4rrecKHX rIpoeKToB

Konanrera HayKu MOH PK no reMaM:
- <Paspa6orra v HcrrbrraHur ycoBeprxeHcrBosauHoft TexHoJIorHLI [oryrreHvrfl,

nporrHbrx xpoMoBbrx oKarbrrrr eft us MenKoAl4ctrepcHoro xpoMl{ToBoro KoHIIeHTpara c

rrJraBKo it ux S eppoxpoM)) (J\bAP0 88 5 6229 sa 20 I 9 -2022 rr);
- <Pagpa6orra rexHonorrar4 ronyqenufl. MapraHIIeBbIX orartrurefi Anfl

rrpopr3BoAcrBa $eppocr{JrrrKoMapraHrl a u BbrcoKoyrnepoAllcroro SepporvrapmHll a r4s

MeJr KoAr.rc r ep cH brx run alvro n > (JtlbAP 09 2 58 8 8 0 sa 2020 -2023 rr);
- <YconeprxeHcrBoBaHr,re rexHoJrofr4r4 rronyqenvrfl,I,I3 MeJIKoAuclepcHbIX ITIJIaMoB

xpoMuroBbrx oxaruruefi AJrff rrpor43BoAcrBa BblcoKoyrJlepoAl{croro QeppoxpoMa)
(J\bAPO9259594 sa 2020-2023 rr).

llo reMe Ar{cceprar1tuu ony6nuKoBaHbr 14 HayrIHbIx pa6or B peIIeH3I{pyeMbIX

HayqHbrx xypHaJrax v lrsqanvrflx, orpeAeJIeHHbIx KOKCOH MHBO PK, a raKlre

Apyfl4x Me)KAyHapoAHbIX 14 3AaHHflx.

Bce sKcnepnMeHriurbHbre 14ccneAoBaHHfl vr yKpynHeHHo-JIa6oparopHble

HerrbrraHkrx, BbrrroJrHeHbr c Jrr4r{HbIM yrlacrl4eM Tacrasoeofi A.E. v 6olruruvt
upo$eccuoH€rrrbHbrM BKJTaAoM B pe3ynbrarbl pa6oru. I,Iueercs aKT yKpynHeHHbIX



IactlblTaHufi no TIJIaBKe o6oNxeHHbrx KoMrro3r4rluoHHbrx xpoMr.rroBbrx rd MapraHrleBbrx
orarrrulefi, [poBeAeHHbIX B ra6oparopuu Mer€rrrJryptnr Ha 6ase orrhrrHo-
3KcnepzMeHT€LrbHofo qexa Arrro6nHcKoro 3aBoAa SeppocrrJraBon. [ocroBepHocrb r.r

HaAexHocrb [onfreHHbrx pe3ynbraroB He Bbr3brBaer corvrueHufi, o qeM

cBI4AereJlbcrByror pe3ynbrarbr anpo6a\Lru pa6oru Ha 4-x MexAyHapoAHhrx
xoHQepeHrlr.rf,x.

TacranoBa A.E. flBlrfl,ercfl, cSopvrzpoBaBruuv'cfl, BbrcoKoxnannQurllrpoBaHHbrM
I{ccneAoBareJleM B Mer€lrrJryprr4r{ecrofi HayKe, Tpy.qonlo6unrru, or3brBqlrBbrM,
cnoco6HbIM peluarb npoSeccnoH€urbHbre ga4raqtr crrerlrd€uurcroM, rronb3yercf,
6oluunM aBTopI4TeroM cpeAu KoJrJrer, r4Meer 6olruroft uoreHrlrrart Anfl A€rrrbHefiurero
p o cra K aK oKc n epra M eHT€urb H stit ucc.rr eA o B areJrb .

llo cBoeMy HafIHoMy ypoBHro u [paKTr4.recrofi rleHHocrr4 Ar,rcceprarlr4oHHafl,
pa6ora Tacranoeofi A.E. BbIrIoJIHeHa Ha aKTy€rlrbHyro rervry r4 orBerraer rpe6onaHusna
Kouurera rlo KoHTpoillo B c$epe o6pasoBaHufl vr HayKr{ MOH PK a ee aBTop
3acJIyxLIBaer rlpl4cyx AeHufl, eMy zcxouoil crerreHu Aorcopa QunocoQuu (PhD) ro
c r eIII4 €trl bH o crl{ 8D07 204 - ( Merannyp raq e cK ar r{ H)KeH eplrrD .

Hayunufi rcoscyJrbraHT,
KaHA,TeXH.HayK,
npoQeccopo npopeKTop rro Hay
I{ KoptropaTr{BHgMy pa3BrrTtr
KagHLITV uueHr.t K,I{. Carn E.I4.Ky.irb4eeB
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