
AHHOTAUtTfl

Aacceprarlr4r4 vcepoaena FaHy A6lpafiuMoBHa Ha reMy <pa^:pa60rxaTexHoJIorI4LI [oJIrIeHI4'fl uHoro@yHKIII4oHanbHbIX a4cop6eHrou 
", 6eHroHuroBhrxruIHH IoNHoro Kasaxcran ur, atp"AcraBneHHoft ua coacKaH'e crerreHrr AoKTopaSvnoco0zz (PhD) tto cneIII4€uIbHocrH 6D072000 - <XaMr4qecK€u rexHoJrorr4flHeopfaHI{IIeCKLIX BeUIeCTB))

Arcrya'nrHocrb TeMbI I{ccJIeAoB a*Vfl. B uocreAHee BpeM fl. rJrfl, perueHr4.rrsKorornrlecKl4x npo6nela aKrI4BHo Hcnonb3yrorcs cop6quouHbre ild;;--;6ol'u'Ir't pasnoo6p€BI4eM cop6qaou"o-unr""Hbrx BerrlecrB HeopraHLrqecKoro r4opfaHuqecKoro IIpoI4CXOXAeHUfl C prr3rr4rrHuvrz SyHKr.{rroHaJrbHbrMr4 CnofrcreaNtn.I4cuo*soBaHr'ro Toro uJru r4Horo cop6lnra BcerAa rpeAruecrByerrloAroroBureJlbHat pa6ora, HarlpaBneHHa.f, Ha MaxcrzMaJrbHo i66anrr""oa
I4crIoJIb3oBaHI{e KoHKperFIoro cop6eHTa B 3aAaHHoM TexHoJrorqr{ecKoM unKne.Ha reppzropl4l{ Ka:axcraHa I4Melorcr npoMbrrrrJreHHbre 3arracbr rrplrpoA'brxanIoMocHJIrrKaroB -6euroHzroBblx, KaoJII{HI4ToBbrx, orroKoBr{rHblx u rpyfklxBI4roB DIrrH kr rJII4HlIcrbIX o6pasonaHvfi, o6na4arou1r4x 

'onpe.qeJreHHhrMg

a4cop6qraoHHblMI4 Lr KaraJrurI4rrecKI4MI4 csoficrsarl u. r4s-sanoJlLrMrdHep€urbHocrrr r4ertcoKofi MI4HepanI{3oBaHHocrLI oHrI Kar{ecrBeHHo ycrynaror aKTr4Br4poBaHHbrM rrcI4HTerurIecKI4M €lJIroMocI4JII4KaraM. floerouy c qenbro pacrxr4peHr4r o6racrunpI4MeHeHI4'f, [pzpoAHbIX aJIIOMOCr4Jrr4KaroB B aacop6qaoHHbrx [poqeccaxueo6xo4uiv*r orIbITbI ro nx aKTHBar{r4H. llp" ,TOM, Iro-BI4Ar{MoMy, rnaBHoeBHpIMaHLIe AOJIXHo 6rrrr yAeJIeHo paspa6orr<e par{r4oHanbHoro cnoco6aaKTr4Barlur4 rrpl{polHhrx aJrroMocr4nuKaToB.
(DHsLIxo-xI4MI{qecKI4e cnoftcrsa 6euroHr4ToB, rrpexAe Bcero, a4cop6qnoHHbrepr Karr{oHoo6ueuHrie, HarrpflMyro 3ABUCflT or coAepxaHl4f, OCHOBHOTOnopo4oo6pa3yloqero KoMrIoHeHTa MoHTMopr4JrJroHara vr ero crpyKTypHbrxoco6euHocreft.
llpzueHe'ae KoMIIJIeKca coBpeMeHHbrx Mr{Hep€L[oro-aHaJrr4Tr4rrecKrdx

MeroAoB orIeHKr4 KaqecrBa 6enroHuroB rrplr uswelLru HoBbrx 
"po";;;;;^;AoI{3yqeHI4H lI3BecTHbIX Mecropox Aenufi, rlo3BoJlxer ycTaHoBlrrb Hanl4r{ue6euronuron v 6eHro'urono4o6Hrrx rJrr4H, BbrflBHTb JrerKoMoAu6uqupyeMbre

pa3Hocrlzl cpeAl4 HI{3KO- n cpeAHe KaqecrBeHurrx 6eHroHI4ToB, oueHurb KarrecrBou Tex'oJrofr'qecKr4e cnoficrna, n r4Tore, Aarb [porHo3 nanpaenenufi
I4CIIO JIb3O BAHKII. 3THX II CHHbIX IIOJIC3HbIX IICKOIIAEMbIX.

I{e'rrr u 3aAaqu uccJleAoBaHl{fl. Pa:pa6orrca TexHoJrorrrr4 nonyrreHr4.fluuoro$yHKqLIoHaJIbHbIX a4cop6enron Lrc 6enronuroBbrx rJrlrH loxHoroKasaxcraHs .4lx Hcllonb3oBallH-f, HX B Kar{ecrBe MHorosynrcquonaJrbHbx cop6euronI]pl4 or{HcrKe 3alprcHeHHbIX TOKCI'Ir{HbrMr,r coeAI4HeHr4f,MH rrpoMbrrrneHHbrx cToqHbx
BOA.

B erofi cBt3LI B Al4cceprarlzosuofi pa6ore npeAycMarpr4Barorcr [poBeAeHHecle,4yrorqz* r4rccJrenoB arluit :



- AHa-uutu\ecxufi, o6:op LIccJIeAoBaruuit Mr{Hepaflo-TexHoJrorlrrrecrurx
KpI,ITepI,IeB oIIeHKI4 KaqecrBa 6eHroHraroBoro cbrpb.rr KasaxcraHa vr orJrl4rrr{rl

6eHronrEroBbrx rJrr4H IONnoro perr4oHa;

- I43yqeHI4e crpyKTypbr r4 Susrzxo-xi4MnrrecKr,rx xapaKTepucruK npr4po,{Horo
6eHroHHra u vro4rz$r4ur,rpoBaHurrx cop6eHToB Ha ero ocHoBe;

- HccneAoBaHHe a4cop6qzouHofi cnoco6uocrr,r noJryr{eHHbrx cop6enroB rro
oTHOrUeHr4IO K CTOr{HbrM BOAaM XHMI,lqeCKr4X npOkl3BOACTB ;

Hrr,rH r{ aKTI4BLrpoBaHHbrx 6euroHrrroB;
- TepMoAHHaMr4rrecKue I,lccJIeAoBaHI'i,fl oopa3oBaHr4t coporlr4oHH6rx

MHHepaJroB B rrpucyrcrBl4u opraHfi rrecKr4x co e4uHeuufr ;

- I4ccJIeAoBaHLrfi. crpyKTypHbrx u a4cop6quonHbrx ceoficrn ecrecrBeHHbrx

- MareMarurrecKoe [naHI4poBanvre [poqecca cop6quoHHofi o.rncrKr.r crorrHbrx
BOA Xr4Mrrr{eCKLrX [pOr43BOACTB ;

- KI4HeTLIqeCKI{e I4CCJIeIOBAHHfl uHoroSyHKrluoH€urbHbrx cop6quoHnux
Aeficrsuia 6 eHrouuroB I4 ycraH o BJI eH rae M exaHra3M a rrp oreKaHrzs aAco p6\uu;

-BbIOOp OIITI{M€LIIbHO|O TeXHHT{eCKOfO I'I TeXHOIOfHTIeCKO|O perueHlllfl. AJI"[.

pa:pa6orxu rexHoJIorH.IecKofi cxeMbr npor,r3BoAcrBa MograSuqrapoBaHHbrx
cop0eHToB;

-TexHIaKo -3KoHoMI4qecKI4e rloKa3areJru nonyqeHrrr MHoro$yHrcquoH€LrrbHbrx
cop6enroe us 6euroHnToBbrx urr,rH IOxHoro KasaxcraHa.

O6rercr uccJreAoBare.nrcnofi pa6orrr. Eenlonuru IOxHoro Kasaxcraua
KrrHrpalccKoro u [ap6azuHcKoro Mecropox4eHufl. r4 TyronnaBKlre rJrHHbr rofo-
BocrorlHoro ropla3oHTa llenrepcKoro Mecropox{Eenvrfl,, ue@rxHue rrrJraMbr AO
dlerpoKa:axcrasOfi nllp o4aKrc)) .

Mero4rt IrccJreAoBaHr{fl. llpr,r BbrnoJrueHr.rH r4ccJreAoBareJrbcKr{x pa6OT,

$nszro-xLIMI{qecKLIe vr Qnsur<o-laexaHrarrecKr{e au€urLr3br 6ruz npoBeAeHbr B

cneqll€ulbHhlx la6oparoplT.rrx c I{crroJrb3oBaHr4eM coBpeMeHHbrx MeroAoB vr

npu6opon (cnexrpanrHrtfi a*arkr3, peHTreHo$a:onrrfi aHaJrvt3, suraccuonnrrfi
cleKTp, KornqecrBeHHoe o[peAenenwe). C floMorrlbro peHTreHocrpyKTypHoro,
I,IK - cnexrpoMerpl,Iqec Ko ro, MH r(poctpyKrypHoro aHaJrr43oB rrccJreAyeMbrx upo6 u
npoAyKroB nepepa6oricra Srtlu olpeAeJreHbr oco6ensocrn $a":onoro
MI4HepaJIOfI{qecKofo cocraBa. Tenao4uHaMI.{qecKI,IMI4, K[HerLIrIecKHMI4
LICcJIeAOBAHLIflMH u MeToAOM MaTeMaTI{qeCKorO IIJIaHHpoBaHufr ycTaHoBJIeHbI

Su:r,rxo-xllMllqecKI,Ie 3aKoHoMepHocrr,r rrpouecchr rroAroroBKlr cop6eHron vr

TexHoJrofr4rrecKr4e nap aMerpbr [onyqeHr4.s BbrcoKonpoqHbrx cop6eHron.
Cnssr IIJIAHOM HayqHo-rlccJreAoBareJrbcKrrx pa6or.Terraa

AHccepraqzouuofi pa6orbl cBfl3aHa c Ilporpauvrofi Paseurus Ka":axcrasa 2050 c
HarIpaBJIeHHeM paIII4OHaJIbHOfO r{CrrOJrb3OBAHVrfl. rrpHpoAHbrx pecypcoB, B ToM
rlucre BoAHrIX, reoJlorvu,'nepepa6orxu, HoBbrx Marepr4€uloB Lr rexuo.norufi,
6 esonacHbrx lr3AeJr uir u r<oHcrpyrcqnfi .

fiaccepraqlroHHar pa6ora BbIIIOJIHCHABCOOTBCTCTBI4T4CHAVIIHbIM
HarIpaBneHI4eM xa$egprr <<XurutqecKarr rexHoJrornfl HeopraHr4rrecKr4x BerrlecrB)
IONHo-Kfi^saxcrancKoro yHr,rilepcrrera HM. M. Ayeaona, B paMKax
rocyAapcrneHHofi 6rc4xeruoff rerr.rtt F-16-02-03 n HaupaBJreHr4lr r4ccneAoBauuir,
uo <<Cos4aHl{rc aJIbrepHaruBHo-HHHoBarIHoHHbrx rexHolorvfi o6orarqeur4rr cbrpbfl



z lronyqeHl{t npoAyKToB cI4HTe3a HeopraH?rqecKr4x coeA}rneHuit us [pr4poAHbrx
fopHo-MLlHep€UIbHbIX pecypcoB I4 TexHOreHHbrx orxoAoB pa3rr.rqHbrx orpaclefi
Irp oMbllxne HHo cTr4 )).

Hay'rnar HoBIr3Ha ofipeAenflerc.rr coBoKyrrHocrbro rronyqeHHbrx n pa6ore
HOBbrXpe3ynbTaToB:

-LIccJIeAoBaHbI cTpyKTypHhIe u a4cop6quoHHbre cnoficrsa ecrecTBeHHbrx
rJrr4H r4 aKTraBI4poBaHHbrx 6enroH?rroB ;

- BnepBble npoBeAeHo TepMoAHHaMLIqecKoe MoAenHpoBaHHe pa6o.rr,rx
cl4creM; Al2O3 -0,5SiO2-CzHo -Ozi Al2O3 -2SiO2-CzHa-Oz u r{ccneAoBaHnn
o6pa:onaHr,rr Mr{HepanoB cop6eHroB B npucyrorBvru yrneBoAopoAcoAepxaqr4x
co eIr{H eH uit, xap axrep Hbrx c o c raBy H e Srerul au a ;

- C UCIIOJIb3OBAHHCM METOAOB MATEMATI4IICCKOfO rrnaHr4poBaHvrfl
oIrrI4MI'I3upoBaHbI TexHoJroruqecKne [apaMerpu cop6rluonHofi oqucrKr4 croqHbrx
BOA XI4MHqeCKZX UpOT43BOACTB.

- pa:pa6oraHa rexHoJlorl{rlecKa.fl cxeMa [oryqeHlrx uHoroSyHKrIr4oHEUrbHhrx
cop6eHroB Ha ocHoBe rrpnpoAHoro 6estouura c go6anxofi He0rerunaMa.

OcnonHrre BbIBOAbI, BbIHOCI{MbIe Ha 3aLurITy:
1. Cnoco6lr naoAuSHqzponaHnfl flpupoAgoro 6eHronLrra lOxsoro perrroHa

4ilfl. TIOBbIIUCHU.'I cop6qnonuofr AKTI{BHOCTI4 IIO OTHOIUCHHIO
KI'IcnopOAC OAepXaUI{M MHH ep aJIbHhIM npLIMe C.'IM I4 Op raHLIqecKnM CO eAI{HeHLr.rrM.

2. Tepvo4uHaMrqecKue 3aKoHoMepHocrrd o6pasonanna Mr.rHepaJroB
MOHTMOpI{JIJIOHIITOBO|O COCTaBa B [pI4CyTCTBrrr{ OpraHr{r{ecKl{x coe4rzneHnfi H
paBHoBecHoe .pacnpeAenenl4e 3JreMeHToB H coeAr4HeHuft palotefi cucreMbr rrpr4
repuoo6pa6orxe.

3. Merogrr olpeAeJleHl4f, onruMaJrbHbrx rexHoJrorr4rrecKrax napaMerpoB
cop6qraoHHoft oqLIcrKlI cror{Hblx BoA xr4Mr4rrecKux rrpolr3BoAcrB, pa^:pa6otu"trip
n'rHoroSyHKIII{oHaJIrHIIMI4, nroluSr,rqnpoBaHHbrMr4 cop6enral,ru Ha ocHoBe
npapoAHoro 6euroHura IONuoro perr4oHa Ka:axcraHa.

4. Texuolori4rrecKaf, cxeMa [oryr{eHnr uuoro0yHKrlr4oHaJlbHbrx
rpaHynI4poBaHHbIX cop6euron Ha ocHoBe 6eHroHnra c Ao6aexofi orxo.rla
nepepa6ornu HeSrn.

ffpanruuecKas 3HaqrlMocrr pa6orur. BsrcoKa.lt xuMraqecKafl. aKTuBHocrb
oeHToHLIToB rIo3BoJI.[er MeroAaMI,I xl,IMurrecKoro rrao4zSuqvrpoBa1vrfl HarrpaBireHHo
yrrpaBn.rrrb a4cop6quoHHbrMrd cnoficreaN{N cop6eHroe
rlJracrur{Hocrb Lr B.rrxyu{ar{ cnoco6nocrn rJrr{H .uefiaer
Hluoro0ynxfuonanbHble cop6eu'rm, colreraror]ue B ce6e cpa3y rpu cnoco6a
oqIzcrKLI Bo.qbl: MexaHl4qecxui,t, cop6qraounrtit u uouoo6ueuHrrfi. Pa":pa6oraHbre
cop6eHTbt Ha ocHoBe MecrHbIX 6eHrouaros Moryr 6rrru t4crroJrb3oBaHhr B
xHl'lu'recxofi npoMbllxneHlrocrl,I B npor{3BoAcrBe SocSopHux coe4uueHufi Lr
neQrenepepa6orrie, npu orll4crKe crorrHbrx BoA or roKctrqHbrx npzueceft.

Anpodaqun sKcnepI{MeHTa,'IbHbIx pe3yJrbraroB. Ilpone4enrr orrbrrHo-
npoMbllxneHHble I{cribITaHI,If, orrrrcrKt{ crorrHbrx BoA Qoc$opnofo rIpoH3BoAcrBa c
zcuonbsdnaHrleM aJIloMocHJIZKarHbIX cop6eHron. 

-Pesynbrarbr 
npoBeAeHHbrx

I4crIbITaHI4ft noxa:alu, lITo creneHb orrlrcrKr4 rrpoMbrIrJJreHHbIX crorrHbrx noa 116<D

TOO <Ka:$ocSar> H{@3 n cop6quoHnofi ycraHoBKe c npHMeHeHr4eM cop6euron

Ha IIX OCHOBe, A

BO3MO)KHbIM CO3,IIATb



Ha OcHoBe 6enrosuronofi fJrr4Hbr laplaswucKofo MecropoxAeHr4f, c Ao6aeKofi30% ue$remnaua or Maccbl cMecr4 Aocrr{raer 86-9;%. llp, oroM nocJre
MHofoKpaTHoro I{cnonb3oBa[LIfl\ ocaAoK IIOCJIO oqLIcTKH II ocBeTJr elufl MoXeT6r'r ucrIoJIb3oBaH B KaqecrBe Ao6aexu B rlpor{3BoAcrBe cJro}KHbIX Mr{HepanbHbrx
yao6penufi.

JI"'rHrrfi BKJTaA aBTopa. pe:y*rarrr, npr4BeAeHHhre B A^caeprar\uu,nonyqeHbl aBTOpOM Unn npu He[ocpeAcrBeHHOM ero rracrraz. Anrop [poBoAr4n
TepMOAlIHaMI4qeCKI4e, 3KCIIepI4MeHTaJIbHbIe U KI{H€TIIrIecKAe uccJreAOB A1vrg,
yrIacrBoBaJI B IIpoBeI.eH'uvr ofIbITHO-IrpoMhrrxneHHbIX I4cnbrraHlrft, taurepnperaqr4r4
pe3ynbraroB' Ilo.4roroBKe ny6nnxaquit n s*cryrlneHr{.flx na roHSepegrlr4.rrx.

rly6Jrnrcaqllu ro reMe pa6orur. llo pe:ynbraraM r.rccJreAoB aHHfl nayvHofipa6orrr ony6luxoBaHo l5 ctarefi, B ToM 
- 

rrr4cre 3 crarbg B Lr3paHvrflx,
yrBepxAeHHbIX rIpI4Ka3oM Kouarera rlo KouTpoJrro B csepe o6pa-:onaHkrs. krHayKr{MoH PK, 1 crarrr B pefrtnHronrx xypHanax c BbrcoKr4M r'H.rleKcoM
rlr4rr4pyeMocrkr (nxo4xrqnx B 6azy Scopus H web of Science), 6 crarefi ;;MexAyHapo.qHbIX Hayr{Ho-npaKTzqecKux r<ousepeHrrzrflx, 4 crareft Ha
MexAyHapoAHbIX HayqHo-npaKTl4r{ecxrax rou@epeHrl}rf,x B AanbHeu sapy6exre.llony'reuo 3 cBl4AerenbcrBa o6 taso6p.teHr,r" Pecny6nzrcn Kasaxcrag (IIM
r.r:o6pereurae J\s98 25 5 or I 3 .06.20 1 6),

Crpyrcrypa u o6rdu Al{cceprauuu. [zcceprarlr4rr cocronr H3 BBeAeHr4r,
IrIecrH HIaB' BbIBoAoB, cnrrcKa I4cnoJlb3osaHHofi nl4Teparypbr r{ 1l npunoXeHzfi.
Pa6ora LI3JIo)KeHa Ha 131 crpaHllqax Marrrr4HorrucHoro reKcra, co4epNnr 46
plrcyHKa, 38 ra6rarl r4 cnr{coK nr4reparypbr ra3 l3g HauiraesonaHnft.

t


