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Ha AorcTopcKyro Ar{cceprarlrrc Acrr.rrxaHKbr3rr Afirepirvr, BbrrroJrneHrryrc Ha reMy
<<Parpa6orrca rexHoJrornr roryqenrrfl nanufi nbrx yAodpeHnfi nr

KapHaJrJrrrroBbrx pyA Mecropotr(AeHrrs rle.nrcap)>, [peAcraBreHrryro Ha cor{cKaHr{e
y.reHofi crerreHrr Aorcrop PhD no creqrraJrbHocrrr 6D072000 - XnprnqecKafl

TexHoJlorrrfl HeopraHllrrecKux BeIrIecTB

,{nccepmqroHHoe LrccJreAoBaHr{e BbrnoJrgeHo B IOxHo-Ka:axcraHcKoM
yHnBepcurere rrM. M. Ayesona. I4ccreAoBaHr,re rrocBflrrleHo aKTyaJmHofi npo6neue
p asp a6 orKe rexH oJr o rn u rcattuftHbD( ygo 6p e uutrt, npou3B oAcrB o Koropbrx orcyrcrByer
B Kasaxcrane, npu laanrwqnr orpoMHbrx 3arracoB rallufiHrrx pyA Ha 3arraAe
Kasaxcrana. 3ro Bbl3brBaer rroBbrrrreHHbrfi cnpoc Ha ra.nufinrre coJrn n y4o6p envrfl.,
Koropble rpnxoArrrcfl LrM[oprupoBarb u3 Poccuficrcofi Oe4epaqnn il Pecny6nuKr,r
Belapycr. ORno LI3 KpynHefimnx Mecropoxgenufi rarnfino-MarHueBbrx pyA
Mecropo)KAeHue 9elrap erqe HeAocra.Tormo rr3)rqeHo rr He BBeAeHo B gKcnJryaqnrc;
Nrfl. opraHrl3alluu oreqecrBenHoro rpou3BoAcrBa ralrrfiHbrx yAo6peHufi rpe6yercx
I,IccJreAoBaHue cocraBa yKa3aHHoro npupoAHoro chrpbf, vr cnoco6oe ero
repepa6orrn. B coornercrBull c oTI{M AoKTopaHrrofi 6rutu qerKo [ocraBJreHbr rleJrb
uccJleAoBaHlrfl vr 3al.aqu, KoTopble peru€Inncb Infl, ee Aocrkrx(eldvrfl9 onpeAeneHbr
o6rerr u [peAMer prccJreAoBanlrr.

AcrurxaHKbr3br Afirepina npoBeJra rny6ornfi aH€rJrr{3 JrprTepaTypHbrx
cocTorHrrf, rrpor43BoAcTBarIcTorIHItKoB vr [aTeHToB no BonpocaM coBpeMeHHoro

rcanprfinrrx y4o6penufi u MrrpoBbrx 3anacoB rannfinoro cbrpbf,, 6olee no4po6no
u3yqeHbl IrcBecrnbre AaHHbre o pa3BeAaHnbrx 3arracax xalufinbrx pyl oreqecrBeHHbrx
Mecropox4euufi u cre[eHrr ax paspa6orK[4. Bonruoe BHLrMaHue yAeJreHo
xapaKTepplcrrrKe MeroAoB uepepa6orKn xannfinbDr pyl B MuHepaJrbHbre y4o6p envrfl,)
noKa3aHo npeul\dyrrlecrBo rroJryqenvrfl,6ecxroprrbrx y4o6penvfr, Trana cylr$araKaJrtrfl..
Ha ocnoBanr{[ rrpoBe,qeuuoro anaJrurrnqecKoro o6sopa AoKTopaHrrofi o6ocnoBaHa
Heo6xolgaMocrb rrpoBeAenufl, KoMrrJreKca Ha1nrnbrx uccJreAosaHnft nepepa6orrrE
rpupoAHbrx ra-nnfino-MarHneBbD( v

coJIeu MecTopo)KAeHLrt rlemrap4lruPnPuAllblx rteilrrll4tlu-Man'trrrclJlrtx sOJls.Lt MeCTOpO)KAeHI{f, .fenKapAJlt CO3AaHHfl

KasaxcraHe npou3BoAcrea 6eg flannacrHbrx 6ecxlopHbrx ranufinbrx yAo6penufi .
[nx BbrrIoJIHeHut rlocraBJreHHbrx 3aAaq AoKTopaHTKa rrcfroJrb3oBirJra

xI{MUqecKpIe u uHcrpyMeHTEurbHble MeroAbI [IccJIeAoBaHLrt H AHaJLU3A, C rrOMOrUbrO
Koropbrx olpeAeJleH xuMrlqecrufi kr Mr,ruep€uorrqecrufi cocraB npupoAHoro
xalrr,rfinoro cbrpbt. ToqHocrr n AocroBepHocrb rrolryqenHbrx HoBbrx HayqHbrx
AaHHbrx o6ecueqeHa pacqeroM cyrlrMapnofi cran4apurofi HeorpeAeneHHocrr
I,I3Mepenufi coAepxanvIfl, KoMrroHeHToB Kturr,rr rr Maruufl. B cocraBe [pupoAsofi coJru.

CoucrareJreM [poBeAeHa 6onrmaq KponorJruBafl, pa6ora rro r,r3)nreHraro
rpoqecca orMbrBKlI rarnftllofi pyxu or conefi Harprrr, Koropbre flBJrflrorct
rIpr,IMecHbIM KoM[oHeHToM upll rroJry renur ratufinrrx yao6penufi, [cnoJrb3yfl
o6ocnoBaHHo nu6paHHrtfi MeroA neironnoro pacrBopeHufl cbrpbf, rrpu pa3Jurqrrbrx



ycnoBnJrx [poqecca. Ha ocHoBaHrIH pe3ynbraroB HccJreAoBaHHfl 6rrn ycraHoBJreH
ollrnMaJlbnrrfi pe)Ifl4M orMbrBKn, npr KoropoM Aocrlrraercfl MaKcuMaJrbnafl crerreHb
o6orauleHtrfl, pylu c MrIHrIMarIbHbrMu noreprMtr KaJrkrfl, c rrpoMbreHofi noAofi v c
MHHrIMaJrbHbrM BBoAoM BoAbr B npoqecc o6oraulenvrfls E onpeAeJreHa sSSerruBHocrb
rlpuMeHeHut AByKparHofi otusrBKl{ PyArr. flponegeHHar crarr{crnqecKar o6pa6orxa
3KcrIepLIMeHTanbHbrx AaHHbrx o6oraqemnfl, pyrur rro K€trruro rro3BoJrurra noJryqraTb
MaTeMaTrrqecKne MoAeJrr,r [poqecca.

flpoanaru.r3upoBaB MeroAbr pacrBopemvrs, AoKTopaHTKa nu6pana MeroA
a3orHoKncJloruoro pa3JrolKenufl. o6orarqenHofi KapH€llrlraronofi pyAbr, Lrsyqnna
rpoqecc vt o[peAeJrwra onrlrMturrHrrft pe)KraM pa3Jro]Kenufl., o6ecnewnaloulnfi
[oJrHoe [3Breqeune KaJrtrfl, B xtrr4r(yro Qay; oAHoBpeMeHHo ycraHoBprJra
s$Qerrnnnrrfi pe)Kr{M $ntrrtpoBaHlr.fl cycrreH sur Nrfl, noJrfreHtrs. KpyrHbrx xopono
Sunrrpyloruux KpLIcr€urJroB rurrca n Nffi BBoAa Mr{HLrMaJrbHoro Kon[qecrBa BoAbr Ha
ero orMbIBKy. Tarcxe AoKTopaHTKa caMocrotreJrbHo rr3frl,IJra Kr,IHerIdKy
EI3OTHOKHCnOTHOTO pa3Jro)KeHrrr rr ycraHoBHJra, rITo paBHOBeCne fro Kttrruro u MarHrrro
B )KI,IAKoit w rBep.qofi Sasar a3orHoKl,IcJrorHofi cycnengvrr Aocrrirraer K 30 vrraHyraM
p€lsnoxenvlfl,. flpone4enHrrfi TepMoAuHaMrrqecrcHfi anarrn3 rporeKarorrlnx peaxqnfi
onpeAeJrlrfl 3HarIeHIdt gHepruu fw66ca, 6lugKr,re K HyJrro, qro xapaKTeprr3yer
cocrolrHrle cucreMbr KaK 6rugroe K paBHoBecHoMy. Tarxe Afirepnna pacc"ryrrura
rlopf,AoK rporeKarorqlrx pearqnfi MeroAoM BaHr-foSSa v 3naqeHlre oHeprr.ru
aKTI,IBaIIUI peaKlluu B3auMoAeficrnns cynrQara Ka'Iwrfl c agornofi xraclorofi, Ha
ocHoBaHHLI KOTOpOTO OnpeAeJrWrA BrryrpeHHe-KuHeruqecKyrc o6tacrr rporeKanufl,
rpoqec ca v nrr6pana orrruMturblrylo reMreparypy pa3Jrox(enrirr o6oraulennofi pylu.

[nn ocylqecrBJlenufl Kprrcr€ulJru3ar1uu conefi u3 a3orHoKr{cnoro pacrBopa 6ulu
nu6panrr u3orepnrn.recKuft MeroA u cyrrrKa aMMoHu3LrpoBaHHoro pacrBopa c
lon)qeHlreM Karrr4uHo-MarHrreBbrx 6es6aJuracrHbrx y4o6pelrruit. llpone4eH
peHTfeHorpa$n.recrrfi rroJryKoJrrirrrecrBenHrrfi auarru3 upo6 rlorryqeHHbrx yao6penuft
Ha arlapare D8 Advance, Ha ocHoBaHprr{ Koroporo ycraHoBJreH xr4Mr.rqecrufi kr
Ml,rHepafiomqecrufi cocraB rrpoAyKToB.

,{orropauTKa caMocroflTeJrbno npoBeJra anpo6aqurc rrpeAJrolKeHHor4

ra6oparopubrxTexHoJrornlr repepa6offiz KapHaJrrurosofi pylu B rpoqecce
HcrIbITaHuit s I4cnrrrarerurofi peruroHamnofi na6oparopuu trH)KeHepHoro npo$nrlx
<KoncrpyKlluoHHbre u 6noxuvrrqecKue MarepHElIrbD) B IOKy uM. M. Ayesona,
Koropbre rloKa3anru Boclporr3BoArrMocrb gKcneprrMeHfturbHbrx Ha;nrHbrx AaHHbrx. Ha
ocHoBaHI{I{ TIOJITIeHHbIX p$yJrbTaTOB COUCKaTeJTb yCTaHOBUTTA O[TrrMarrbHbre
rapaMerpbl npolr3BoAcrBa, pa3pa6orara rn6xyro rexHoJrorrrqecKyro cxeMy
nepepa6orKn ranufinofi pypr H onpeAeJrr{,Jra pacxoAlrbre Koo$O"q"eHTbr rro cbrpbro.
3ru AaHHbre JrerJrH B ocHoBy 3iurBKr,r Ha
[onrreH [aTeHT Ha noJre3r{yro MoAeJrb

naTeHT Ha npeAJIaraeMyIO TexHOJIOn4Io, lt
<<Cnoco6 nepepa6orKt4 rarrrafinrrx pyA c

KaJrrirn). Paspa6orannafl. TexHoJrorr4fl MolKer cJry)Krrrb
npoeKTa rlporr3BoAcrBa rannfinrrx u xanufiuo-MarHpreBbrx

nOJIrIeHLIeM
ocnosoft Nrfl

cyrlrSara
co3AaHufl

ygo6pe leufr rr3 KapHurJrrruroeofi pyrur Mecropox(AeHlrr 9erxap.



flpu BbrroJrnenrru HayqrrbD( rrccJreAonannfi AcrrnxauKbr3br AfirepiM rporBuna
BbrcoK)rlo oTBeTcrBeHHocTb H caMocTorTeJrbHocTb B perllelJ.vrtr Bcex Bo3Hr4Karoru[x
Bo[pocoB, krnurrlnarnBHocrb u Ha)ruilryro lpaMorHocrb npr,r nu6ope MeroAoB
uccJreAoB€tH[rt u rrHTep[perarlr4*r vr o6ocnoBanurr noJDrueHHbrx HoBbrx AaHHbrx. OHa
noKa3aJra ce6s, BAyMrILrBbrM r,rccJreAoBareneM, KpnrurrecKr,r aHurJrlr3upyloquM
p$yJlbrarbr, cno6oAgo BJraAeroqrIM TeoperruecKrlMrr 3naHr{flMrr r{ [paKTlrrrecKuMrr
HaBbrKaMI,I, U ycnerrrHo cnpaBr,IJracb co BceMn nocTutBJreHHbrMrr 3aAaqaMr{.

Hay.nmrfi pyrcoBoArrreJrb
KanAnAar rexHrrqecrcrrx HayK,
npoQeccop naQegprr
<<TexHoJrorrrfl HeopranrrrrecKrlx n
neQrex[MrrqecKnx nporr3BogcrB>>

IOxno-KasaxcraHcKoro
yHrlBepcrrrera nM. M. Aye3oBa
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