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Mav6er(ugsr

rp ereHHofi Ha concKar{He crerreHn AoKTolla Su,rocoQuu (PhD) no OII 8D07108 -
(( BHbIe [pOqeCCr,I CIlHTe3a u [pOII3BOACTBa HOBbIx OpraHuqeCKltx U IIOJIUM€pHT'IX

MA aJroB)>. flonuan(f oJrrrrrir sBrsrorcq yHr4KaJrLHbr\dr4 MaKpoMoneKyJraMr{, coAepxarqr,rMri

KI4CJI no/ocHosHbre r4Jrrl aHvoHHbre/Karr4oHHr,re rpynnbr B ocHoBHoil uttu 6orosofi qertx, c
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4.1. Auanus reMarr{Kr{ pa6orsr Aqs6aenofr A.E. <<Cr.trres v rrccJrenoBaHlre
mSorurusrx HaHo- rr nrurporelefi Ha ocHoBe rr orr3BoAHr,rx aKpnJraMHAa)>,
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MA MoneKynspHble ronuMeprHble cerv, Hao),xarcque or Ar4cnepfr4pyroilIefo pacrBopllTeJlt.
Cru nqyBcrBI.{TeJIbHbre nonnB:r,r$oJrt4THble HaHrl- t4 Mr{KporeJrr{, Koropbre aAeKBarHo peafr4pyrrf,T

qeftcrnue raKI'IX BHeIIIHI4x Qaxropon, KaK TeMnepartrpa, pH, colenofi coctar, pacrBopr{Tenb,
I4rIecKOe I4JII4 MafHLITHQe llone, cBeroBoe r43nyqeHr4e, rrpeAcraBJrrror co6ofi orpolrulrft

an ilIrfl [usaiiHa ((yMHLIX)) I\,{arepl4anoB B MeAr4Ur,rue, 6uorcxHoJrorr4r4, HaHoTexHoJrorr4t4.
se, ueSrrHofi orpacnu, A[rfl. oxpaHbr oKpyxa]oueii cpellr u llp.Analu: nr4reparypHbrx

AAHH x cBlrrereJlbcrByer, r{Tq u3BecrHbre rroJrr{av$o:ruluue HaHo- r,r MtlKpofeJrr,r B ocHoBHoM
rrpo rrcr pHvyncreurelrurlfi xapaKTep Tor4a xax cunbHo3apqxeHHbre no:rualrsol]rrHbre

HA

HAHO

repM
oc

3afy

repe

BCCX

AHTV

I'I Mt4Kpofenu, coAep)Kalrlue B (lBoeM cocraBe rn4po$nnrHbre z rulpoQo6nbre rpynrrbr -
I4 COnerIyBCTBATeJIbHbrg $parveHTbr - oTHoc'lTcfl, tK HeAOCTaTOT{HO r43}^{eHHbIM O6reXrau,

HO B KOHTeKCTe HOCI4TqJrev JreKapcrBeHHbrx npenaparoB c KoHTponr4pyeMbrM BbrxoAoM r.r

Forrlr4x areHToB He$re4o6ruu.
Csssr reMarI{KIr Alrcceplaqu[ c HarrpaBreHr.rqMu pa3Brrrrrfl HayKrr, Koropbre
upoBaHbr Bucureft HayqHo-Texuuqecrcofi rcouuccueft upu flpanurelbcrBe

Pec 6lurcra Kasaxc'raH B coq'TBercrBrrn c [yrrKToM 3 crarr,u 18 3arcona t'O uayrcett u (unrlr)
focy pcrBeHHbIMr{ uporpaMyaMlr. /]nccepran:voHHar pa6ora npoBoAr.rnacb B paMKax [poeKToB
<Cu lI lIccJIeAoBa.HLIe rept\4o- r4 coJreqyrlcrBr4 TenbHbrx rroJrr,raMQolzrurrx HaHor4 l,rzrpore.nefi>
B IIC I 2020-2022 rc. (ITIPH 4I'08855552) u <Paspa6orxa HoBbrx repMo- ra corecrofirzx
AM HbIe repronlrMepoB .qJIr ronbrttreHz.f, HeQreor4aur4) B nepr4on 2021-2023 rr. (l4PH
A 60574), $uHaHcapyeMblp( MuuacrepcrBoM HayKr4 r4 Bbrcrrero o6pa:<xaHraq Pecny6tut<u

s. TarNe pa(iora 6suq vaclu,ruo npoSlrHaHcr4porlaHa 3a cqer rrporpaMMbr Enpocoro3a rro
BaHI4tM I{ t4 HFloBauuqr\a Horizro'n 2020 (rpaHroeoe corJrarreHr4e 823883- MSCA-RISE-2O18

Nano ol).
Anarur ypoBHq B+leApeHuq pe3y,rrbraroB Ancceplau[u B rpaKTuqecKyK)
r,Hocrl. OcHoeHrIe pe$ynbrarbl I4ccreAoBaHhfl vrlroxeHbl s 3 crarsqx B n:lAaHnflx Lr3

.s, yrBepx(AeHHbIX Kovtlrerolt no o6ecueqeHr4ro KaqecrBa n c$epe HayKr.r H Bbrcrrefo

I,IH

zg MHBo PK, 2 cTarbfl(, BxoAf,rrlru( r 6a:y AaHHbrx Scopus u web of Science, 2
HHbX IIATCHTAX PK, 3 TC3I{CAX AOKJIAA,OB HA MC)I(AYHAPOAHbIX XOUQEPCTTqUTX.

4.2 AnaJrus reMarl{Klr pa6orur Bo,ru Avranqym <Pa:pa6orra aHrr4Koppo3r.roHHbrx
rroKp afi rtts HeQrenpovrblcqoBoro ,o6opy4onzrHvrfl>>, npeAcraBnenuoft Ha coucKaHlre creneHrz

tfunoco(frau (PhD) no oneqtrarbHocrr.r Otll 8D07 I rC 1- <HeQrexr4Mr4q)"
Cero4n.auruue npo6reMrbl Koppo3I{L Mela-[JroB HaHoctr 3Harrl4Temnsrfi er<onol,tt4.{ecxlztI

yu Jarrlura or Koppo3l4u preQrenpoMbrcJroBoro o6opyaoBaHnl oco6enno BaxHa, nocKonbKy
KJII,IM qecKlre npoLI3BoAcrBeIlHbIe ycroBr4s 119,$re4o6rrr{r4 rBJrq}orcfl cypollbrrr,rra, .{nr 3arrlr4Tbl

I{r{ecKI4x tcoucrpyxqufi or eLrrwocQepnoii Koppo3r414 nau6olee trrupoKo v cnoJrb3yrorotM

JIAK qHble [oKpbITIlt (nKn). CosAaHae 3KoJrofr4r{ecKr4 6e:onacurrx, gHepro- Lr

pecy pefalouux TexHonQfZqeoKHX llporle,ccoB o6pa6orxu rroBepxHoc.rr4 MeTalTJroB cTaJro
BO3M HbIM 6laro4apr pa:pa6orxe npI4HuHru4 iurbHo HoBbrx xr.rMrzrlecKr{x KoHBepcproHHF,x
rroKp fr. OAHuu Lr3 uaafiioree pacrtpocrl]aHeHHF,rx MeroAoB 3aululbr MeraJrJruqecKr4x
KOH UI4II or Koppo3l4ll tBnferc{ HaHeceHlre aHTl,rKoppo3rzoHHbrx noxprnuft. K surr,r orHocrrcq
pa3n HbIe xlrMl4rrecKve rtoKpbllaq, .KpacKrr" raxra (JIKll) .a onerrpoxr.rMr4qecKr4e faJrbBaHr4r{ecKue

s. B uacrotqee BpeMq 3aurrlra or Koppo3r4r4 noKpbrrlrrMr.r 3aHrzMaer rrepBoe
Mero,4oB 3arrlHTbr or Koppo3r4r4 rro ro6lacru npr{MeHeHr.rr. flpoqeccu

MecTo cpeAr{

HaHeceHllq
ppo3I'loHHbIX Qoc$arri6,rx )t oKcIzAHoqt4pKoHueBbx norprnufi HaxoAqr rxr{poKoe

npr.rM ve B IIpOMbIIXneHHOCI'U I'J]],[, pene]rr4q pra3lu.rHbD( TexHLIqecKrr x 3aAaq, vro o6ycloBJleHo
yIILI bubrMrr $ynxquonaJrbqbrMH ceoficreaMz gTI{x norpurufi, TaKr4Mrr KaK BbrcoKzur
K lroHHilfl croftrclcrr, BbIc[)Kat [poqHocrb 0rlerreHl4]rr c MeraJrnr,r.{ecrofi ocHoBofi, BbrcoK€ur

III4oHHaq cnoco6Hoclt'; BbIcoKtIe aHrz@purqproHHbre ceoficrea u Hz3Kas
3Jl tlpoBoAHocrr. OcHoeH+MI4 IreAocrarKaM:z cyqec:fByrorqhx pacrBopoB $oc$arupoBaHLrfl

coAepxaHl{e B I,IX cqcraBe roKcr.rr{Hbr)( r{oHoB }rI4KeJrr, HI{Tpprr voHa il Ap.; 6onblratflBJIg

pa6ouuvu reMrrepar)/paMn npoqeccoB 70-90.C:



eHI'Ie BoAopoAa' npe+srcrllytoqe|o ([oprrauponanuro rrJrorHbrx ocaIKoB, BbrcoKoe
nze. )Kpolre rQro, .4llfl peaJllr3aqlrlt coBpe)MeHHbrx rexHoJrorufi (foc(farlrpoBaHr4q

OAI'IMO locrarrcr{Ho cnpxHoe o6opyAoBaHl4e, a caMv npoqeccbr rpe6yrcr xecrKoro
fl. nocKonbx:y cBofic[Ba ,fiopurapyrouluxcr nclrpsrrnfi cr4JrbHo 3aBucflr or raxr4x

erpoB, xax csoboAHafl, Lt,c6Irla.g KncJrorHo(lrb, TeMneparypa, KoHueHTpaur4r ycKopuretefi u
[epcneKTllenuvlt.l BeilIecrBalvrrr, Koropbre 6br no3eonunu coKparr4TE, rrrrcJro cla1ui1,

I'I3I4poBarb npoUeccbl Qoc$arnpoBaHuf,, yBenr4r{r4Tb [epeHanpq]KeH14e BbrleJreH]rt
, yMeHbllrIalb reMneqarypy Mofy:r cn),xarb oKoJroraqecru 6esonacHbre opraHurrecKr,re

IrIVe coe.4uueuuti B rocJleAlrue roAbl B l(ar{ecrBe anbrepHarr.rBbr aAfe3r,roHHbrM
bIM cJIotM n uIaq0nofr npaKrI4Ke Bce 6o,rsrue npIaMeHeHI{e HaxoArr HaHo

crpy apoBaHHble KepaMI4FecKI4e, B qaCTHOCTlr, OKCTTAHO-Ur4pKOHr4eBbre aAre3r4oHHbre
ws.. llpeurvrylqecrBaMl4 HoBbIK cnoco6os rBJrre,Tcr r4x MeHbrrrar gHepfoeMKocrb Lr

TEXH tIHocrL no cpaBHe{tto c llpoqeccaMru Qoc$arvrpoBaHns.. Pacreopsr Anq HaHeceHHq

AAHH x noKpbITLIfi ue rpe6yrci'r Halpr:Ba, rre rpre6yror raKofo crpororo KoHTpons lapaMerpoB,
I B [pI,IMeHelHvtvr) oppasyro:r ropa3Ao MeHbure rrrJraMa u 6onee sKororutrHbre.
II IIUaJIbHbIMIa uorpe6ure4{Ml4 zlHTt4Koppo3proHHbx QocSarHux rz KepaMr4rrecKrrx norpurufi
flBIIfl s npeAnpuflTufl. >f Ialrur:eoxofi, Meriurnypruvecrcofi, Matrrr,rHocrpourelrHofi kr

o6rtearcrrleft npouurulQuHoc'ru. B ceqsa c 3TuM, prarpa6orxa HoBr,rx cnoco6os HaHeceHvt
Hrrx QocSalfHbIX Ii qKcv4uo-Ur4pKoHr{(JBbrx noxpbtrufi qsnsercr aKTyiuruofi uay.rHo-
ofi gala.{efi.

Cnqsr reMaruKll Arrcceplauuu c HatrpaBrerrnqMH pa3B[Tr,rq HayKr{, Koropbre
I'IpoBaHbI BuIcurefi Hayrqlto-TexHuqecKoii rounccr.refr [plt flpanurelbcrBe

Pe urcra KasaxcraH B coQ'rnercrBurr c rryFrKToM 3 crarur.r 18 3arcona "O Hayrce" lr (nlu)
focy pcTBeHHbrMH xrporpaMfraMn.

Pa6ora BbIrIoJIHeHa na rcpr$e4pe <Su:uvecrcofi xzrr,ruu, Karzurr43a n ue$rexunzu $axyrbrera
I'I xlrMl4qecxoii rexnolQruz .KI*HV uu. alr-@apa6u z e la6oparopr{u 3neKTpoxtrMuyr 14

xHoJlorl4rrecKlil( [poUecqoB s AO <Zucruryra rorrJrvBa, KaraJrr,r3a r4 3JreKTpoxvrMnvr aMeHr4

A.B. oKoJlbcKoro>. IlonyveHup aHTIdKoppo3I{oHI{brx noKprbrrr4fi s o6rercre rlccneAoBaHr4fl, rror4cK B

JI pHbIX IrcrorlIHLIK€x Flayqnio-I4ccneAoBareJrbcKr.r): pa6or o noKprrrrzf,x c eHcorofi
onnofi croitxocruo v aHaJrLr3 raccre4onanzfi. HarrprcaHue reoDeru.{ecrofi u

SKCII I4MeHTilJIt'Hofi uacrefi AI{ccepralluonuofi pa6orrr, BbrrroJrHeHze SKcrrepr.rMenralsnofi rracru
o6o6rqeulre I{ IzHTep{rperaqrurr nonyqeHHbrx gKc)nepuMeHTaJrbHbrx AaHHbx 14 BbrBoAoB

6urvr JIHeHbr aBTOpOM CaMOCTOTTeJTbHO.

AHaJlus ypcrBHfl Btelpenlaq pe3y.[r,TaroB Aficcepraur.l.r B flpaKTr.rqecKyrc
[,Hocrb. llo uarepuana]|4, LI3JIoIKeHHT,IM B Ar4ccepraqr{fl, Bcero oly6lzxona:ao 72 Hayr{Hbrx
5 crarsu B xylpHanax, lu4excupyeMbrx e Web of FLnowledge (Thomson Reuters, C[IA) u
(Elsevier, Hz4eprau4rr); 1 crar:rr B xypHanax, peKoMeHAoBaHHF,rx MuuucrepcrBoM HayKrr

urero o6pa":oBa1{I4t Pecnf 6nr.rxz Kasaxcrarr; 5 ny6lvna\vr4 n c6opnuxax MexAyHapoAHbrx

tIo

L\ B

H

UI

yH bHbIM csoficrn,aN{, nrrcofofi x.alduqecKofi r;roftrocu{, TepMr4qecrofi npouHocrlr z 6olrruofi
ofi noBepxHocrLI yrrir:po4rrue Nrarepuanbr HiarlrLt [pt'rMeHeHr4 e B lrrEnuoil vlYAen

pe3r{

Sapu qenruuecrofi rpoMbIIxJIeHHocrz, rpv npor43BoAcrBe xapo[poqHbrx KoMno3r4rlr4oHHbx
B, vro4ur$zqlrpoeflHururl gneropoAoB. Clco6essocruo yrnepoAKpeMHaeBolo

r<oHQepeHqufi. llo pe3'yJrbraraM pa6orbr n coaBropcrBe raKxe nonyqeHo I
bHoe perueHr.re no 3qlrrBKe tilJlarenr Ha rrone3H)'ro rrlo4elr).

4.3. Ananu3 TeMarlrrc{ pabolsr Hyparsr O.M. YrnepoAHar xuvtufl orKpbrBaer oqeHb
ve Bo3Mo)KHocrI{ Anfl npol{sBoAcrBa yrnepoArroro Marepr4ana. Blaro4apq cBouM

noBepXHOcTI4 yf4tlpoArIble NfaTepuanbl HiaIIIJII4 IIpt'IMeHeHI4 e B [rrEHuO[ vl

u'recxoft npourtuineHHoor. , B KaqecrBe HanoJrHr4TeJIg B xr4Mlrgecrofi u

MATC

p6eHra flBns.ercg, B oe ooAep)r(aHpre artropsH0fo At4oKcr4Aa KpeMHr4.rr - 30-40% Lr



pr B oAHoM cop6eHTe, TO eCTb npoAyKT He rrMeeT

x MaTepv aJroB sBr.sroTcq pacTr4TeJrbHbre ocTaTKr4,

yrleroM TeHIeHrIr{ra co3laHur 6esorxoAHrx
cbrpbfl Alfl rtonyr{eHut 6uocogl4ecrr4Moro

KTr4BHpOBaHHaq pUCOBar rIenyxa, qBnsrouarcq

raH a, o6l a4arouar cop6 qrz o H u rrM u ceofi crBaMr.r.

Hr.rKaJrbH)/lo pa3Br{T},}o IIop14cTy]o crpyKTypy,
qro o6ecrequeaer u:6uparelbH).ro cop6quro
HTOB, BE,IBOAT4T r43 OpfaHI43Ma TOJIbKO BpelHbre

r.rqToxaeT BbIcoKoMoneKyntpHble 3HAoToKcrrHbI,

v IrarofeHHbre Mr4KpoopfaHI43Mbr. Paseurue
TCq BeCbMa aKTyanbHbrM B cBfl3u c BbrcoKuM

b Mr4pa, z sbrcoKofi cror,rMocrbro MeALrur4HcKr4x

Lr CtttA. Cos4auze yrJrepoA-KpeMHrreBoro

T cneAyrorrlue Bo3MoxHocrtr: - o6ecneqesue
eQQexrunnrx 6uoueAr.rrlr{HcKr.rx npenaparoB [r3

o$ulaxrzxr4 r4 JrerreHvtfl, pa3npunux enra4eurafi

ro rrporzicxoxAeHils,. Oco6enno BalKHa po:rb

e. Iiraro4apr pa:nurofi nopvcroil crpyKrype
roTcs AJ,s AeToKcr4KarIULr opfaHlr3Ma, feMo- r{

BE IIIIet4 :i JIOXeHHbTX npr4quH aKTyarrbHOCTb TeMbr

co3AaH:r4ro MHofoKaHanbHofo JraMlIHapHofo

arrpaBJIeHLtsMrr pa3BrrTI.Ig HayKrr, KoTopbIe
ecrofi nomuccuefi rpr llpanurelbcrBe
KToM 3 crarru 18 3arcosa "O nayxe" r.r (nlu)
uoHnafl pa6ora BbrrroJrHeHa B paMKax npoeKTa
(J\! 00917-17-fK <CosAaHrae orerrecrBeHHoro
noroKa) Ha 6a-ge HayrrHo-TexHlrrlecKofo v

bTaToB Ar.rccepTaunn B rrpaKTuqecKyro
saHo 18 uayvur,tx pa6or aBTopa, B ToM .rucre I

6asy lanurx Scopus; 4 HayvHbre crarbil B

brx r.rccJreAoeaHzft PK, 3 crarbv B Marepr.ranax
eura,2 crarbr4 B MexAyHapoAHbrx Nypualax, 3

perreH3ieHToB (c [prrMepaMrr nau6olee



B I-aJrbrMXa
ynaM4ialbrpoBrrq-
uuuu$r;xux HilyK, npoQi:ccop Pffl

[],lB <<14ucruryr sAepHoii
u:urc{> M3 PK, 3aneaynrunii
a6opa]rropr.reil PanuauuouH
LIMI4 r{q(IKHX rrpoqeccoB rr

neuua.,rrrrbHocrtr 8D07108

pfaHVFecKr4x

raTepr.rFJroB)

Lr no.rrr{MepH

Muuaeap PhD
ayvurjii colp:/AHr.rlt tlY <Nationa

ralory Astana>, lla:ap6ae
uaneppurer,, hHAel(c X.npura (h
n4ercc) - 3, ntreercr B, Harrvrrrkrr

oree j{' Ha},qubrx ny6lurcauzfi I

ro OII 8D07101
HeSrg:ruvlar>r.

Xyrrra6ex- Ph.D
Taprlqrr4 rrayqHbrrr coTpyAHLl

B. Coxrlltscroro>>. LrHAe

upua (h-aHlercc - 4)., r.rMeerc

J'Iee 5-r.a ny6nraxaqzil
Scopu$) CiteScore llburre 35-ru n<

bHocrpr roK'roparrra no O
Hra 6Lt072100

TI olreHr4-r rro AaJrbHe[ure{y coBeprxeHcrBor}aHr,rro cr4creMbr rroAroroBKr4

flos Irrb TpeooBaHzq K Te HayqrrErx KoHcynbTaHToB (ocooeHHo
AO HTOB B IIJIaHe npeAlOXtr:UHbrx TeM TU4CCepTaUI4OHHLIX UCC,reIOeaHUi

Har{Hbrx KaApoB:

r43 Kasaxcraua)
LI IIx pyKoBoAcTBa

Kanlu6eron [ayner Boraroeuq -

AoKrop PhD, crapurzfi
rpefloAaBare:rl rarpe4pbr xr4Mrru r{

TEXHOTIOfI4I,I ODfAH14qCCKI{X

BeuecTB, rrprzpoAHbrx coeAlrseszfr
H nonr.rMepoB, oaKynbrer xr.rMr4r.l 14

XIZMI{qECKOI,I

Kasaxcxufi
TexHoJIOtUU,

sauzouamurrft
yHr.rBepcr.rrer rrM. alr-@apa6u, r.
Amr,tatrt, KasaxcraH., HMeerct
6oree 9-ru nayvuux uy6luraqufi
n (Scopus) CiteScore Bbrure 35-ru
ro cnerrr4aJrbHocrr.r 8D07108
<OcnosHbre rrpoqeccbr cr.rHre3a r4

opraHllrlecKax v nonrrMepHbrx
MaTepHanoB)

AvaHryrlr Haypusona Cayle 3uuarzesHa -
PhD, accorlrlrrpoeaHHtrfi
npoQeccop Ka:axcxoro
HauuoHaJrbHofo
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