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Orqer o pa6ore .(raccepraqrroHlroro coBera

rro HarrpaBJreHrro llnxenepufl rr r{H}KerilepHoe AeJro: IOfI D097 - <<XuMlr'recKaq

HrneHepus n npoqeccu>> OII (8D07109 - LlunonaquoHHBle rexHoJlornu I,l HoBbIe

raHurrecKne Marepr{anru; IOII Dl08 - <<Hauouarepl{aJlbl Ir HaHorexHoJl0ru[)) OII
(8D07 I I 4 - Hanouarep I{a,JrbI Ir HaHorexHoJrorrll'r)>

npu HAO <<<<Kagaxcrcufi saquouaLlrurrffi uccJreAoBaremcrnft rexnuqecnufr
yHnBepclrrer rlM. I(.I{. CaruaeBa)

,{aHnrre o KoJIr4rIecrBe rlpoBeAeHHbrx zacq\anuit- 1 :ace4anue.
@auullru, r4Mr, orqecrno (npu ero Hauruqur.I) vreHoB Al4cceprallrloHHoro coBera,

lrrrlx MeHee noJIoBI,IHbI 3ace.IIaHI,Ifi : Her.

Cnracor< AoKTopaHToB c yKa3 aHI4eM opraH vsarrur4 o6yueurax :

Pauna6exona A.C. -- HAO <<Kasaxcxufi nart1raonanrnrrfi uccneAoBarenrcxrnfi rexnra'recrufi
cLrrer rarnr. K.IrI. Carnaena>;
Orraapon Eerxan T'entipxaHynu - HAO <lOxno-Ka3axcraHcKufi ynunepcl4Ter rzlvleHu M.

a>>

, Kparrcufi aHaJrrr3 Arrcceprarluft, paccvro'rpeHHblx coBeroM B TeqeHrre orqerHoro roAa

J\b oI40
AOKTOpaHTa

Teua Arrcceprarlnouuofi pa6oru IIIuQp rr HarrMeHoBaHrre

cIIeur{aJrbHocTIr

1 Palrn6ercosa Afiuy1:
CarunNanKbI3bI

<Ilolyueurae h LIccneAoBaHI{e

cnoftcre MapraHellcoAepxaqux
aHTr{Koppo3t4oHHbrx }daTepLIaJIoB Ha

ocHoBe TexHofeHlloro cblpbg
Kagaxcrana>

no o6pasoeare.nrnofi
rrporpaMMe (8D07109 -

lrlHnon auuoHHble rexHo JIorurI
I,I HOBbre Heopf aHI'IqecKI,Ie

MaTepI,IaJIbI)

2 Orvrapon Eerxan
Telripxanynrr

rPaspa6orrca rHrrosallroHHofi

texHoJrotrlH IIoJIytIeHI,If, KoMTIJIeKCHO|C

ryMaTocoAepxalrlefo MuHepanbHorc

FAO6peHr{r)

6D 07 20 00 - <<Xr\,rrqecr<as

TexHoJIOlI4S HeOpIaHA LIeCKUX
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.1. Ana.nu3 TeMarlrrKu pa6orrr Parau6erconoil Aftuyp CaruuxcaHKbl3bt <<rlo.rry'renue u

loBaHr{e cnoficre MapraHerlcoAep}Karrlux aHTrrKoppo3rroHHbrx MareplraJroB Ha ocHoBe

'eHHoro cbrpbs Kalaxcrana>>, flpeAcra,BJrennoft Ha coucKaHrre crerlenrr AoKTopa
oQnu (PhD) ro obpa:onare.nsnofi rporpaMMe <8D07109 lluuonaquoHHble
Ioil{r,r rr HoBBre HeopraHrrqecrc[e Marepr,rr]Jrrr>>. OAnofi pI3 aKTyurnbHbrx MI4poBrx npo6lerr,t

reHHocrrr .f,Brrercr upo6leua yrlrnrr3arluu orpoMHofi uaccu npoMbIIIrneHHbIX orxoAoB,

Koropbrx rleHTpaJrbHoe Mecro 3aHr{Maror orxoAbr ropno4o6rrBaroulux u o6orarIaTeJIbHbIX

>ustuit B ToM rruroJre orBaJrbr BcKpbrrrrHbrx r,r BMeIrIaIouux nopoA, a raKxe xBocroB

IeH[r pyAHoro cb]pbr. 3ru orxoAbr Jrr{nrb e He6oruIxoM Korl,IqecrBe I{clonb3ylorct B

toAcTBe cTpol,rTenbHbD( MaTepI{€IrIoB, a ocHoBHas Macca cKnaAl4pyeTc.fl B xBocToxpaHllnuqax

{Tarnustrpyercs. TaKxe aKTyanbHoit 4lfl, .Kagaxcrana, KaK v p.Its. crpaH CHf, flBrs.erct

)Ma Koppo3r.rlr crilJrbHbD( KoHcrpyrqrafi ra lpy6oupoBoAoB, Koropble oKcnnyarllpytorcx 6e:
rJrbHbD( Mep 3arur,rrr;r. Koppo:vs. He roJrbKo npI,IBoAIlT K florepsM MeraJIJIa, Ho LI oKa3blBael

treJrbHoe BJrr,LrrHrre Ha oKpyxarcqyro cpe,cy r.r3-3a aBapIafi, nrrsnaHHblx Koppo3LIoHHbIML

EHilflMU.

Iayvuue pe3ynbrarbr u rroJrolr(eHr.rr rasttctit Ar4ccepralll{Id tBJltlorct HoBIIM}I. llp,
HeHvv Ar,rcceprarlu<lunoft pa6oru :

IIOCETI'I

yHpl

A

KA3bIBAET



BIIepBbIe Ha OCHOBe pe3ynbTaToB n3yqerlr4r BerrlecrBeHHoro u oa3oBofo cocraBa orxoAoB
BCKpbr kr rr o6orarleHllfl MapraHlleBofi pylnr nr.Xaffpeu lonyqeHbr MapraHerlcoAepxarque

ble rIpoAyKTbI kr rIOKa3aHa Bo3MOXHOCTb LIX r4CnOnBOBaHr4{ B KaqeCTBe

AHTII oHHbIX MarepIliIJIoB IIJITI 3alqr,ITbr rrr{3KoyrJrepo4ucroft craJrr{ 0T Koppo3r,rur B BoAHbrx
cpeAax

oc
IIpoBe.{eH Kl{cJlorHo-TepMIlqecKrafi cuuleg ralruufi-uapraHerl $oc(farnux rpoAyKroB Ha
xBocroB o6orarqenut pyAbr lr.Xaftpeu u BnepBbre rroKa3aHo, uro o6pasoBaHr4e xopouo

pacrBo MbIx peareHToB, Koropble Moryr 6um zcnoJrb3oBaHbr B KarrecrBe nuru6uropoB Koppo3rlr4

HI43 'JrepoAllcroit c"ratm n HeftrpanrHbrx BoAlrbrx cpeAax, Bo3Mox{Ho npr,r reMneparype 200oC u
MOJIbH coorHoIIreHI,IeM ocHoBHbrx KoMrroHeHToB B flepecqere Ha oKcr4Abr CaO:MnO:PzOs :
1,00:0, l:I,54;

BnepBhle zccneAoBaHo Koppo3r{oHHoe [oBeAeHr.re Hr{3Koyfnepo4racrofi craJrv (Cr3) n
rsofi eoAHoft cpeAe B rrprcyrcrBr4r{ xamquft-lrapr req QocQarnoro rpoAyKra,
poBauHofo Ha ocHoBe orxoAoB o6orarqenur MapraHrlenofi py1u Mecropo)KAeuna Xafipelr

XI4M}III x SJIeMeHTOB, BXOA'ITII4X U COCTaB 3atrILITHbrX nneHOK;

rlpr4 r4 rroKa3aHo, rrro ralrquft-rr,rapraHerl (loc(farHufi uuru6urop (Ca,Mn)(PO:)z cHr,Draer
b Koppo3LII4 craJru (Cr3) Bo rlceM r4ccneAoBaHHoM Alrarra3oHe KoHrlenrpaqufi or 1,0 Ao

100,0 rPzOs lnflpu oroM crenenr unru6zpyroqero Aeficrsrq Jrelrr.rr B rrpeAenax 20,2 + 98,2yo.
B LI3) IeHa uop(fonornt roBepxHocrr4 :ianlrrrHbrx rrJreHoK, o6pasonanruuxcr Ha cra,rurofi

B pacrBopax cHHTe3I4poBaHHoro uHrz6uropa rr cocraBneHa Kapra pacnpeAerreHr4fl.

HE

cvI

Io

u.Xafi
BrIepBbIe IIoKa3aHo, tITo clrr{Te3r,rponraHnrrfi Ha ocHoBe xBocroB o6oraulenur pyau

xalrqufi-rraapfaHell tfoc(fatrufi zuru6zrop oOraAaer ssrcorofi ranru6rapltouleft
BHocrblo B BoAax c rroBbrureHHbrM coAepxaHneM rrpoMoropoB Koppo3vrv - cynrtpar- u

-I4OHOB;

BnepBble LI3yqeH npoqecc (foc$opuoxprcJrorHofo rr3BJreqeHrrr MapraHrla r,r3 BcKpbrrrrHbx
lr.Xafipernr IuI ycraHoBJIeHbI orITI,IMaJrbHbre ycnoBr.rs, Be1envr.fl, rrpouecca. llpoee4eunrre

oHHbIe I{cnblraHl{s (foc(farHrx noxpurufi, cQopur.rponaHHbx Ha crturur (Cr3) B

nou $ocSarl{pytoqeM pacrBope, rorcuBuu-rr{, qro r,rx xapaKTepvcrraKrz coorBercrByror
rtu rpe6onaHllsM lt o6ecreql{Balor l]blcoKyro crerreHb 3arqr.rrbr craJrbHbrx zs4elrafi or

Bq3b TeMaTI{Kr.r AIICCepTaUrrrr C HarrpaBJreHrrflMr.r pa3BrrTr{fl HayKr{, KoTopbre
cQop BaHbI Bucruefi HayrrHo-Texnr,r.recrcofi rconauccueft [pu flpanure.rrbcrBe
P urcu KagaxcraH B coorBercrBlrlr c ryrHKToM 3 crarru 18 3aroua ttO uayrcett u (nlr.r)
focy, HHbrMrr rlporpaMMaMrr. Tenaa Au cceprarluonnofi pa6orrr coorBercrByer HayrrHoMy
HA HLIro <Paquonanruoe I4cllonb3oBaHr4e rpr4poAHbrx pecypcoB, B ToM rrr,rcJre BoAHbx
pecy B, reoJlofllx, uepepa6orKa, HoBbre Ma'rep[anbr r,r rexHoJroruu, 6esonacurre yr3rewrs. vl

KO UIIII).
III,IOHHaJI paOOTa IIbItIOJIHeHa BTbIIIOJIH'JTaCb B COoTBeTCTBrar,r C nJraHOM HayrrHO-

vcc bcKl{x pa6or r<aQe,4psI <X[Na[.]recKr,re lpoqeccbr u npoMbrrrrneHHas sxoJrorrrr)
Kasax fo HalllloHtrnbHoro I4ccJle)AoBareJrbcrcoro rexHr,rqecKoro yHr4Bepcr4Tera r4MeHr,r K.14.

rlo roc6roAxerHblM HI4P Ns BR.05236302 <Hay.rHo-rexHr.rqecKoe o6ocrronanrae
I,IHHO xl4MrzqecKofo Knacrepa s o6ractrl co3AaHvr HoBbIX M epr{aJroB h rexHoJloruil. g^lts

IIo r.rr s(p(fexu,IBHocrll I{ 3Korloru.recrofii ycroft.runocrr{ rrp MhrrxJreHHoro [por.r3BoAcrBo)
(2018- 20 rr.) a HI4P no HIIII J\e BIt21881939 <Paspa6orra pecypcoc6eperuuoulrzx,

pyloqux rexnonoraft rnfl rop.rro-MerannyprurqecKoro KoMlJreKca v co3AaHue
HHoro r{mrrHrrpuH roBoro rIeHrpD (11023 -2025 t.) .

HaJrrr3 ypoBHfl BHeApeH[q pe3yJrbTaTo,B ArrccepTa\uv B rrpaKTrrrrecKyr0 AeflTeJrbHocTb.
pe3ynbraraM Al{ccepralllzoHHbrx uccrroAoBaHuft ony6nr,rKoBaHo 9 pa6or, B ToM 'rucre 2

CTATbI,I B MexAyHapoAHoM r(ypgane, BxoArurr4x e 6a3ax AaHHbrx Scopus ra Web of Science
(n b TIpOIIeHTLIJIb IIO citeSCOre 35%o U 34Yo cootsercrBeHHo, Koropafl npr{paBHeHa rc 2
CTATb peKoMeHAoBaHHbIX Korranrerolt no o6ecreqeHuro KarrecrBa n c(fepe HayKI{ r4 Bbrclllefo
o6paso wx), I craTbs - B I,I3AaHI4.flX, peKOMelrAOBaHHbrx Korrlurerorra uo o6ecne.reHr,rro KaqecrBa
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HayKu Lr BbIcIIIefo obpasonaHur lvlzuucrepcrna HayKr{ u Bbrcrxero o6pa:onauu.a
ru Kasaxctaa, 6 crarefi ony6nuxonaHbr B Marepr{aJrax MexAyHapoAHbx r<ouQepenquft.
pe3ynbraraM I{ccneAoBauIad uolyteHbl 2 IIareHTa Ha noJre3Hyro Mo.{enb PK (llarenr na
) Mo'4eJIb Ns 7655 l,H1"Tu Anf, non)^{eHllt Bo.qopacrBopr.rMoro usru6rzropa Koppo3r4a
>>, Etonleterrl Jtl!2022106116.2 or 09.12.2022. llarenr 

"u 
non.r"yro MoAenr Jrlb7652

) nonfreHr{f, MapraHrleBoro KoHUeHrps[a (foc$arupoBaHr.r.s)r, Ercllerens Ns202210735.2
.2022).

Jlbrarbr zccreAosaH_uft 6rrll{ anpo6uponaHrr Ha MexAyHapo4uofi HaytrHo_

'r<ofi rou0epeHurru <Koppen.rql4ouHoe maulro4eficrBze HayKra r4 npaKTr4Klr B HoBoM
(2020 r., caurr-flerep6lrpr, Po); ilI-fi MexAyHapo4Hoft 

"uy""o-rrparcrra.recxofiuquu <Science and Business-2}2|> (2021 r., Aluarrr, PK); 5-th Intemational Scientific
ical Internet Conference '"Innovative development of resource-saving technologies and
ruse of nafural resources" (2022, Petroqani, Romania); Mex4yuapoAnofi nouSepenqlru

)BcKI{e qreHI'It - 202I> n <CaruaeBcKl{e qreHpr-s - 2023> (Anrraarrr, FX;; Vte*gyuapo4rofi
rexnr'l'recrofi ronQepenrpzll "Ar<ryarrurre upo6reurr co3Aanr4t u r4cnoJlb3oBaHr.It

rexnoloruft lepepa6o'rru Ml{HepanbHo-cbrpbeBbrx pecypcon" (2023 r., Taurreur,
.u).

)3yJlbrarbr At{cceprallzoHuoii pa6oru Pamvl6exosoft Afiuyp Carranxanxbr3br Ha reMy
eEue Lr I4ccneAoBaHr're ceoftcl:s MapraHellco.4ep)Karqnx aHTr.rKoppo3r.roHHbrx Marepr.raJroB Ha

aeMas, n 4aunoft pa6ore roxHoJlorl4t noJlyqeHrrt KoMrrJIeKcHbx opranoMr{HepanbHbx
uitus ryMaroB 6yporo yrJIf, t,BJl{ercr flpocroftu:r,e rpe6yer 3Haqr.rreJrrHbrx 3arpar.
tq3b reMarr{Krr Arrccepralluu c HarrpaBJreHr.rflMn pa3Brrrrrfl HayKrr, Koropbre
poBaHbr Brrcurefi Hayrluo-Texnuqecrcofi nouuccueft upu rlpanurelbcrBe

ocHoBe TexHoreHHoro cbrpbt KagaxcTana)), rrMetoqve BbrcoKyro reoperr4rrecKylo r4 npaKTr4r{ecKylo
)crB' Mofyr 6srrr BHeApeHbI KaK B npor.r3BoAcrBo HoBbrx oreqecrBeHHbx

AHTI4 po3I'IoHHbx MarepvanoB, TalK u n o6pasosarertHHfi npoqecc Ars noBbrrleHr.rfl KaqecrBa
KI'I cneqrlanl4croB s o6racru rexHorou{I,I HeopraHl,rqecKr4x BeIIIecrB I,I lpoMbllxleunoft
(Ar<r ene4peHr{r B yue6urril rpoqecc, 2023 r.).
AnaJrus reMarur(u pa6oru Ouaprona Eenncaua TevrnpxauoBr{qa <<Parpa6orrca

lIHH nnofi TexHoJrorlrlr rloq/qeHrrfl ryr[arcoAepr(aqnx KoMrrJreKcnbrx MuHepa,,rbHr,rx
yso6pe ufi>> rpeAcraBJrennofi Ha col{cKanue crerreHr4 AoKTopa Qu;rocoQlru (phD) 11o

bHocrlr 6D072000 <d(nprrrqecrcats rexHoJrorrrfl HeopraH[qecKrrx BeqecrB>).
xa KagaxcraH aKTI4BHo :]aFILIMaercfl c,oJrbcxul,t xosgftcrBoM, rlogToMy Ha ceroAHtunrufi

IreHLIe KaqecrBa ceJlbcKoxossfrcreeHHoft npo4yrrlnr{ B crpaHe rBJrrercr o4uofi us
bIX sara.c'. llepepa6orxa [poMbInIneHHbIx orxoAoB TaKXe orHocr4Tcr K qr4cry

aKTyiur bIX I'I Hepe[reHHblx upo6lerlt. I4cclegonaHl4e clroco6on uolyreHr{ fyMarcoAepxarrlt4x
,nrrx y4o6peEuit c [clonb3oBaHrleM npr.rpoAHoro cbrpbr 14 TexHoreuHbrx rrpoMbrrrrJreHHbx

OTXO flBJlterct o4nofi zg saNHeftmlax 3aAaq. OcnosHru\,rr.r gJreMeHTaMrr nnoAopo1Lrfl [or{Bbr
HaJr,lFrue N, P, K, ryMLIHoIlbIX BeIrIecrB r4 MrrKpogneMeHToB. E4uncrnen""rr p"-"""et

Aansofr npooleuu flBn'lerc , HaJrax[r]aHr{e npoilr3BoAcrBa ryMarcoAepxarq[x y4o6peuuft.
yronbHhlx MeoropoxAeHatx MI4JIJrr.roHbrrroHH Ht43KoKaJropufiurrx yuefi, o6pa:onanuzxcx

Hbrx noBepxHocrHbrx cJlotx, a rilKxe HenpuroAHbx Anfl. c)Kr4raHvrfl) ocrarorct
BaHHbIMr.r. 3ru orxoAbr cK:JroHHbI K CSrMOBO3fOpaHr4ro.

To xe BpeMt, cblpbe, I,Icnonb3yeMoe An]{ npor{3BoAcrna y4o6penzfi, tpe4craBJr{er co6oft
Qoc(popHoro [poI,I3BoAcrBil, a I4MeriHo rperr.rrrHbre Bo3BparHbre MeJrKr.re qacrvrlbr,

o6pa: t nocJle arnoMepalluonmofi MaIrIIaiFIbI AKM-312, a taxxe qr.rKJroHHa.f, rburb Lr nbrJrb
qecKlrx Qunrrpon. IrIx cocrls BKrrorrar3r PzOs (o6rqufi) or 19,g go 22,g6yo, a raKxe
Ca, Mg, K, Na, S, F z MI'IKpogneMeHTbI, cuoco6crsyroq[e pocry r4 pa3BrrrLrro pacreHufi.

Pec zrn KagaxcraH B coorBercrBtrrr c rry]uKToM 3 crarru 18 3anona "O nayrett u (n;ru)
focyAa BeHHbIMT'r [porpaMMaM]a. .{zcceprraql4oHHat pa6ora BbrrroJrHeHa Ha ra$e4pe

ofr,rr HeopfaHr.rqecKr4x rr ueQrexuuzqecKr4x npor{3BoAcrB) u B HayqHo-<Texuo

rcroft la6oparopuu <l{eopfaHl{r{ocKr.re coJrr{, 3arrlnra pacreuufi 14 crr4MyJrrropbr
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B coorBercrBllu c roc6roANernofi rerraofi HI,IP ra(fe4prr |BHI4P 2l-03-02: <Pa:pa6orra
repcrleKT[BHbrx rexnororzfi u ycoBeprxeHcrBoBaHLre rpaAr{IltroHHbrx rexuolorufi

HL'I{ HeopfaHl,IqecKux rlpoAyrr:ToB, gKoJrofr4trecru 6e:ionacHbx y4o6penufi r{ crr4MyJr{TopoB
pacreuuft Ha ocHoBe iMllHepanbHoro cbrpbfl rr rexHofeHHbrx orxoAoB), IONHo-
raHcKofo yHI4Bepcl{rera I,IM. lM. Ayesonaurro npoer(rry API5473348 na reuy <Pa:pa6orxa
TexHoJIofI4H noryqeHl,I{ fyMarcoAep)Kaulux KoMnJreKcHbx MrrHepanbHbrx y.Uo6peuufi> n

fp aHToBoro Sunaucupo Balvrs, <Xac I' atrctv-2022>> .

HaJrrr3 ypoBHq BHeApeHlrfl pe3yJrbTaToB Ar{cceprauuu B rrpaKTnqecKyr0 AesTerbHocTb.
iyJlbraraM ALIccepraIIrIoHnbD( prccJre,4oniauufi ouy6lrraKoBaHo 19 pa6or, B ToM rrr4cre B

IapoAHbIX HayqHbIX lr3!.a.flprflx) BxoAqrqux n 6asy AaHHbrx Scopus - 3, B xypHzrnax.
HAoBaHHbrx KOKCHBO IdFIBO PI( 3, Br Marepr4aJrax MeN4yuapoAHbrx 14

IIpIKaHcKLIX Haf{Ho-[paKTLIqecKLIx tcou([lepenqrafi - 1l crarefi, 1 vnHosaUuounrrfi rrareHr
nzru Ka:axcraH r.r BbrrryqeHa I uonorpa'Sur.

AnaJrns pa6orrr oQuqualtHbrx peuerr3enToB

Ns

ouo
AOKTOpaHTa

Peuenrenru
@I4O 1-ro peqerr3eHTa

(Aorxnoc,rb, yqeHafl crerreHb,
3BaHI{e, KoJrrrqecrBo ny6lurcaunfi
[o cflequaJr]bHocrrr sa [oc,'reAuue ii

rer)

OUO 2-ro peqeH3eHTa
(gorxnocrb, yrreHafl crerreHb,

3BaHrre, KoJrrrqecrBo uy6;tunaqzfi
IIo c[euuaJrbHocTrr 3a lrocJleaHrre

5.ner)

I

c

Paupr6eKosa
Afinyp

ilfIIH}I(AHKBI3bI

E$peuon C.A. AoKrop
xrzMrrqecKr.D( HayK, npo(feccop,
aKaAeMr,rK IbgHAEH, upo$eccop
xa$e4pu aHarI,ITaqecr<ofi.
KOJTJTOI,IATTOV, Xld.Mkrvr a TexHoJrorurr
peAKr,rx gIieMeHToB, ,Qarynrreta
xvlMptu vt

TexHoJrorlru, KasHY rrM. aJrb-

Oapa6u (ir. A.nuamr, Pecny6luxa
KasaxcraH), h-index - 5; uueercx
6oree 5-uE Hayrurrx uy6lraraqufi
ro o6paronarelruofi rporpaMMe
8D07109 <IrlHHoea[iloHHbre

XLIMI,IqECKOI,I

TCXHOJIO|I,IU U HOBbIE

HeopraHl4 qeaKr4e MaTepr,ranbr)

3aBeAyrouzur na(fe4pofi
<Texnoc$epHafl u 3KororuqecKat
oe30IIacHocTb)). Cu6upcxuir

Kyraruna T.A. AoKrop
TexHrrrrecKr.rx HayK, upo(feccop,
noqerHrrft pa6oruur cQepu
o6pa:onaHur P@, gKcrrepr PAH,

(pe4epanruuft yHr.rBepcr{rer (r.
Kpaurorpcr, Poccuficxas
@e4epaqnr), h-index - 3. I4Nleercq
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