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[uccepraquonurrfi coBer rlo HarrpaBJreHrrqM <<Mera.rr.rryprrrq, O6orarqenrae,
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l. [aunrre o Korr4qecrBe [poBeAe'Hbrx 3aceAaH uit-10 sacerauufi..
2' QaLanuv, uIMg', orqecrBo (npu ero nanravuu) qJreHoB Ar4cceprarlkrorHoro coBera.

rro cerr{Brrrzx MeHee rroJroBr{Hbr saceAaHzfi : Her.
3. cnzcott AoKTopaHToB c y*a3a'ueM opraJrr,r3arl[rr o6yuenz.x:

- Atqr'r6aes P.A..- Kagaxcrufi Hallr4oHirJrbHrrfi ynunepczrer rrMeHz anr-@apa6u
- Kaucararvona G>.P.- Kasaxcra'cxo-BpzraHcxzfi rexuu.recxuf y'zBepcLrrer
- [azp6ercona fy'n4aua curou4rrroBHa- Kaparau4uncxzfi r{HAycrprranurrfi yHgBepcr4Ter
- Llronrzurona Afiryn l(a6rur4usH. - KasHI4Ty unae'z K. z. carnaena
-PaMasauona Paftnynr AlraHrenrAraHoBua -Bocroqno-Kagaxcraucxtrfi rexuz.recrufi yHr4Bepcurer
r4MeHr4 [. Cepur6aena
-Baxrrrynrr Haypus6ex - Ka"sHI,ITy vNreHvrK. 14. carnaena
- Mefizp6ercon Moxau're4 Hypraabrynhr - KaeHI,ITy r.rMeHr.r K. ?I. caruaesa
-Xacran Prnraryn I$rar4rrsrr KaparasAptncxzfi krll;ycrpnantHrrfi yHr{BepcLrrer
- Keuen6erona AfiHarynr EpNanoBHa - Ka'HI4TV lrMeHrr K. 14. carnaesa
- ocenr6aeeaotus.Prrcxanrr44hr3hr - KagHZTy r{MeHr.r K. z. caruaena

4' Kparxuft a.'attnz rl{ccepralluit, paccutorpeHHbx coBer M B Teqe'r.re orqerHoro ro,4a
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<Hanortarepuanbl 14

HAHOTEXHOJIOIIU

4.lAHanras reMarrrKrr Pa

KpocrpyKrypbl vr $uauxo-xunl
eAcraBJIeHHofi ua coI4cKaHI'Ie yqel
aHoMaTepu urb.l vI HaHoTexHoJrorrl[ )

[zccepraul{oHHilt Pa6ora Al

cBflrrleHa I43rIeHI{IO 3aKOHOMepH

rpsruafi Ha ocHoBe xpoMa, MoA

reporeHHblx Anofintrx Fe-W(Mo)
3KTpOnr{TkIqecKuM MeTOAOM, a TaX

rficre. B pa6ore6ulu rIoJIYrIe

TIOJIb3OBAHII,f, HOBOIO COCTABA HAIIO

oMa, a raKxe HaHOKprrcriIJrJu4qecKL

fl aHTl,IKoppoeuonnoli 3aIIII'ITsI II

SI304 n l7f lC cl,lateft Ant Ynyqm
eAax

Hayvnnre zccneAoBaHl4t rlo r(
reHu anr-@apa6uu n Bpoqlancrou

flo pesylrraraM l4ccneAoBaH

nyqeHlareHT Ha none3Hylo MOAe

:reso-nolsSpaivr> (narenr PK J\b 34

Cnssr reMarl,IKrr AI{ccePT
)opMr{poBanrr Brrcureft nay'uro-r
BAXCTAH B COOTBETCTBIIII C I

cyAapcrBeHHbrMlr IIporpaMMa
ccepraunoHHofi pa6ore. TecHo cBti

6orrr Arqu6aesa P.A. <flpoqeccrt (popvlapoeaHlz

rqecKlae csoficrsa HaHoKoMrIo3I'Iqr(oHHbx loxprnufi;
ofi crenenl4 AoKropa PhD no creul4ulJlbHocrra 6D074000

rKropaHra KasHV vMeHI'I atrc-@apa6u Arqr6aesa P. I
lcrefi $opuupoaauz.a Ml4KpocrpyKrypbl KoMno3I{III4oHHbl

r$zqraponaHHblx HaHopa3MepHbIMI4 qacrvllaMl4 (C, SiO2

Ti-Co(Mn) v rpofiHsrx Fe-Co-W crcreM' ilonyqeHHbl

Ke r4ccJreAoBaHne zx susuxo-xr{MvqecKrlx r4 MexaHr.rqecKlz

rbr pe3ynbTaTbI,KOTOpbIe 3aKJIIOqaeTct B BO3MOXTHOCT

orpyKTypIlpoBaHHbIX KoMrIo3LtIIkloHHbIX noxpurufi Ha ocHol

K rroKpbITI,Ifi us curaeoB x{eJle3o-nolr(fpan'r r4 x{eJle3o-Ko6alt

xepxnocrefi u3 yrneporrlcrblx Cr3 il KoHcrpyKIIIroHHb.

:nzx (pynrqlzoHaJlbHbrx ceoficre n uefirpa-urHbx I'I uenorlHb'

Me Ar{ccepraIII4I{ npoBo[vtrvtcr' e la6oparopurx HAO KaaH

,lHvIBepcvff ere HayKI,I LI TexHo JIor vlvt ) | . Bpoqlan, llolrlra.
fit 6ttl pa:pa6orau nonrrfi gneKTponvr, Ha roropuft 6s

rr <3lemponvrr !^nfl. HaHeceHrrt HaHo rloKpstruit crIJIaBo

l0 or 11.11.2019).
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B paMKax focyAapcrBeHHbrx fpa
HaHOTeXHOJrOrrrr4 Ct4HTe3a ibyH

3neKrpoo6opyAoBaHr4 s>> 2018-2020 r.
Ananug ypoBHs BHeApeHus

llo pesynrraraM Ar4cceprarlr{oHHofi
nzx: I crarbu B xypHanax, BxoAflrrlrx
peKoMeHAyeMbx KOKCHBO MHn
NO TEXHI,IqECKI{M HAVK M:

ronSepenqufi,
lroAers. OcHoBHbrepe3ynbrarbrAr4
corrosionpropertiesofnanocomposi
SGEM), rarons2O18r., An5ena, Bo:r

GeoConf. SGEM>,aerycr2O19r.,
corrosion protection of materials>, 2.0

in research and education>, Qenpanr
4.2 AIe'aJ/'Il3 TeMarrrKrr

calroSmocyroruerocr roporuKoBolo
BOCCTaHOBneHr,r.{ neTaJIeI4, IIO
upe4cran.rrennofi Ha col4cKaHrIe

rporpaMMe 6D071000 - <Marepuaro
B peuonrnoM rrporr3BoAcrBe

ooJrbrrraf noTpeoHocTb B HoBbIX

oTJMaroTcr oT rrx TpaAI,IqIroHHbx
uoxprnufi 6es onraereHz.s
MeroA, nneroqzfi Maccy rIF,errMyIrIe

[onyqaeMbrx fzBoTepMIrqecKIrML( M

Marepl4anoB l.ns, HarIbIJIeHilt, B

cJro)KHbIM TexHoJrofr4gtl.r, vI c 6olrmu
coeAlrHeHr,rfi . Kporrae roro, rrpoMbrlr]

XI,IMI,IqCCKI,IE - SKOJIOIUqCCKV OTIACHbI.

ocHoBbI HanJlaBoqHoro Marepvara Ha

LIMEET CVIIECTBEHHbIC TEXHI4

perynnpoBaEvrfl, cocraBa, qro
noxprrrufi. flpo6neua pa:pa6orr<u
KOMIIO3PITOB TCCHO CB'3AHA C HCOOX

cnoftcrn, a raKxe repMoAIrHaM

xapaKTepe 83avMoAelr cTBvIfl BXOATIIII4

flpone4ennbr€ r,rccJoAoBaHl,Itt

HoBoro cauoQruocyrcqerocfl Ha

5%Cu-5%Si-3%B-l%C nrlt ra3ore)

flpoqecc, Ilo3Bontrculuft npuruenxrr'
rrepeA cyrqecrBytolllllMll TexHoJIorlI
Paspa6orannrrfi nossrfr cocran n

[onyqarb e AanruefiIxeM noKpbrrl,Ie c

aMeer errcoxufi noreHlluaJr nprMeHLIM

Cnsrs reMaruKrr /Iucce
cQopnupoeanu Brtcurefi HayqHo

KasaxcraH B coorBercrBt4u c nyH
nporpaMMaMu. luccepralluoHHaq
MOH PK <I{ereBoe pa3Bllrkre yr^la

pe3ynbrar) Ha 2012-2014 rr. ro
oTBeTCTBeHHbIX y3nOB I,I AeraJrerr no,

Ana.[us ypoBHq BHeApeHuq

flo reMe rr4ccepra\va ony6luxona
r4HAeKCrlpyeMoM B otl3e IaHHbrx
KOKCOH MOH PK vt 5 ny6nra

Hannaeo.{urrfi crIJIarB 40%"Fe-3 'oNi-16%Cr-5o/oOu-5YoSi-3%B-l%C nporuen orlbrrHo-

tfou4a HayKr{ MOH PK I,IPH AP05130069 <Paspa6orxa

aJrbHbrx raJrbBaEII4lIecKVX [IOKpbITI4I4 Ant KoMnneKTylou[x
. (J\e roc. perr4clparruu 0l18PK00315).

yJrbTaToB ArrcaepTarlur,r B rrpaKTuqecKyro AeqreJrbHocrb.
Arqr6aeea P.A. ony6nr,rKoBaHo 15 nayuHux rpyAoB, Ir3

e 6a^ey AaHHbrx WebofScienceu Scopus; 3 crarru B I,I3AaHLItx,

PK ans ny6nuxaqur4 ocHoBHbIX pe3ynbraroB I,Iccne.4osauuil

l0 ny5-nz fi e uarepvurax MexryHaponHLIX u pecny6nl,IKaHcKl4x

I HA rrone3Hyro

r.rAoKnaAbrBa:ru cru o 6cyx.4anI4cbHa : <Anti
inssinamineenvironments/l8thlnternationalSc. GeoConl.
r; <Micro ancl Nano Technologies / l94thlnternationalSc.

a, Borrapua; International conference <Problems of
8r., Jlrnoe, Yrcpauua; Intern. Conf. <Advanced technologies
18 r., Cenepo.qoHerlK, YxpauHa.
Kancanavronoii (D.P. <ZccreAoeanue v paspa6orra HoBoro

HarrJraBoqHofo Marepuana Ha ocHoBe xene3a Anfl
HHbrx BbrcoKr4M cLTJIoBbIM v y.4apHbIM Hafpy3KaM),

reHr4 AoKropa $u:rocoQuu (PhD) ro o6pasonarelruoft
eHvIe v rexHoJlolut HoBbrx MaTeplranoB).

Hbrx ,rleranefi uaurlaH 14 MexaHl43tutos Ha6rlo4aercg
nrocyrolll4xcs HaTTJIaBOIIHbIX MaTepvanax, KoTopble

B Bo3MoxrHocrbro HaHeceHu;r rouroc:rofi HbIX ylpoqHtlolll4x
MeraJrJra. [rx eroro Ixt4poKo nplrMeHterct ra3orepnazqecrrzi

TexHoJlort4rrecKofo rIJIaHa. Bucorag crol4Mocrb norcprrrail,
z o6ycroeJleHa B nepBylo oqepeAb Ilenofi [cxoAHbIX

KOTOpbIX IpI,IMeH{IOT rIOpOIrrKIr, I,I3TOTOBJIeHHbIe rO
coAepxaHlaeM Aoporocrotlqvx u le(braqvrHbrx Mera-lrJloB LI

Hbre TexHorrorvru ux noJrrreHl,Is croxHbr, AoporocToflr\u, a

AHLTM rr3 pemellvfi Aauuoft npo6leuu sBlrfl.erct 3aMerlleHue

xene3o I{ [pI4MeHeHVe MeroAa MexaHoaKTl4Bar\vIr4, KoTOpaq

LrqecKze IrpeI4MyuIecTBa, a TaKnte BO3MOXHOCTb

er rroBbrcl4t {rzsut<o-MexaHlrqecxze csoficrBa 3aIrILITHbIx

bIX cocraBoB vI ycnonnfi cuHTe3a MeraJIJIoMarp[tIHbIX

Mocrbro Aera,'IbHoro Lr3yrre]H]!1,fl nx Qzszt<o-xl4Ml,IqecKlrx
x xapaKTepr.rcrl4K, AalouLtx Ba)ItHbIe rlpeAcraBneHplt o

B COCTAB CTIJIABA KOMIIOHCHTOB.

o6lacru rocrurBJIeHHbIX 3aAarl o6ecne'rzealor rlonyqeHve

rroro noporrKoBoro Marepl4zrna 40YoFe-3UYoNi-16%Cr-

rltrecKoro Ha[b,IJIeHI,It. Pa:pa6orannufi TexHoJrort4qecrzfi

HOaKTUBaTU{rFO, I4Meer rexHonofl4rrecKoe [peI{MyIIIecrBo
w ua 6ase rpaAI{IILIoHHoro MeraJlnypn'IqecKoro cnoco6a.

Ka A vclonrgoeauusrfi cnoco6 MexaHoaKTvmawIr4 rlo3BoJlter
TBepAocrblo 546,96 HV, xoropoe npeBocxoAl'IT npororl4rr t4

qufi c HalpaBneEugMvt pa3BprTvrs. HayKkL KoTOpbIe

uqecxofi ronavlcczefi npl4 llpanzrelrcrne Pecuy6luru
3 ctau'u 18 3arona "O HayKe" u (uttu) rocyAapcrBeHHblMt4

BbrrroJrHeHa B paMKax rocyAapcrBeunoft nporpaMMbl

zrercrofi HayKIr, opveHTr{poeaHuoft Ha I4HHoBaIIuoHurrfr

reMe <Paepa6oma HoBoro crtlaBa rnfl pea6utrutaquu
xHoro cocTaBa )KeJre3HbIX IOpOr).

JrbTaToB Ar,rccepTaIIrII4 B npaKTl4qecKylo AetTeJIbHocTb.
br 11 HayqHbIX pa6or, vI3 Hrrx 3 crarru B xypHanax

, 3 cransu ro nepequro )KypHii"noB peKoMeHroBaHHbIX

aqufi B Mex.A'FHapoAHbIX rouQepenqurx. Ilo:ryueuurfi



SKCnepr4MeHTUUrbHOe alpoollpoBaHrrg

r4cnbrrali.r4ir pe3ynbraroB HayqHo-

I,I3HOCTOftKOfO HanJIaBOtItroro tlopolll
u 6oree rIJIaHoBbIx PeMoHTa'

4.3 Ana.unr reMarrrKu
TexHoJIOrI4qecKLIX OCHOB nonyqeHl'Itt

e o6racrl4 sneKTpoHI4Io.I c IIeJIbIo cH

rrpeAcraBneHHot Ha coI4cKaHI'Ie

rporpaMMe 6D074000 - <HaHou

flBrrsercfl KJIrorIoM K 6YaYureuY

cpeAcrB (EVS), u 6oree a(P(ferrz
rpaQuronoro yrnepoAa orPI4

aKKyMyn{ropax I4cnonb3ylor oco6rtli
roropufi oHI,I MorYT IIorJIo

anbrepHaTl4By, TaK KaK tBrf,eTc.fl

coBpeMeHHbIX rIOpTarvBHbIX 3JIe

ocHoBe KpeMHI,IS npuMeHs(.rT MOHO-'

Tpr4xnopcuJlaHoBblM I{ MOHOC

KpeMHrrt. llpzueuenue Meranny

rrpor43BoAcrBe KpeMHIzt He 6

(rpuxropcltrauoslIfi 14 MoHocI4

floerorr,ty nonyqeHl'Ie KpeMH\tfl Bblco

flBrrflercs arryalluoii za4aqefi,.

neo6xoAlruo coBeplleHcrBoBarb rex
a TIMeHHO MeTZlnnyprI4rIeCKpIX V

3neKTpoHHoro KaqecTBa Anq Ilpoz
r.rHHoBaul{oHHbre cnoco6rr HaHeceHIz

rpenfrzfrcoAepxauux aHoAoB, Ir

KpeMHUfl, a TaKXe ero oTXOAOB,

KpeMHLI{ B npoH3BOAcTBe ?HOAOB H

[ocraBJIeHHbIX 3aAaq ooeclleql4

Merurnnypr[qecKofo KaqecrBa c tII4

93,15-99,98olo, nrxo4 KPeMHI4I B

ocHoBbI npou3BoACTBa 3neKTpoAO

HaHorlopouKoB crlocrJ6ou na-:epu

cHr43I,ITb Maccy 6nora, cHI43kITb

Lt crloJrb3oBarb aKKyM ynI4poBaHHyICl

cHr4XeHI4eM Maccbl sneKTpoTpaHclu

3aptAKa 6lora aKKYMYntroPoB' q

MaprxpyTax npu nuMplTI{poBaHHbIX

Css:r reMarrrKrr Alracepraqlrrr c H

Brrcrueft HayrrHo-Texnu'recr<oft
coorBercrBlrlr c nYnruom 3

[porpaMMaMrr. [uccepraqlroHHiltl
pe3ynbraraM focYaaPcrseHHofi

Pecny6lnxu KagaxcraH Ha 2020 -
pa3Br4Tkrfl Pecny6nurcu Ka:axcras
rpaHToBoe lPznancuPoBaHl4e Ha

MeToAoB IlonyrleHus KpeMHI',It

pe3yJrbTaToB ALICCepTaIIrrlt B

ony6luxoeanu 8 Ha1rqs"t* Pa6or,
Scopus, 3 crarru [o [ePerIHIo xY
MexAyHapoAHbIX rOu(pepeuqurx

[ccneAoBaHIafi, npe4craBJleHHble I]

ll.utuit-uoluHbrx aKKyMyntropoB rI

rpoqecc HAO KasHI'lTY sraenu K' ullraeBa.

IIoATBepXAaeTcsaKToMoIIpoBeAeHI4I,I3Kc[epvMeHTiIJIbHbIX
crreAoBarenrcxofr pa6orrr, rAe I'Icronb3oBaHil e HoBoro

crrlraBa o6ecneqraeaer npo6er fpy3oBofo BaroHa Ha rBa

lanp6enosoft f.C. <Pa:pa6orKa kr LrccreAoBaHlre

AOB Ha OCHOBe KpeMHus Ans [paKTuqecKoro [pI4MeHeHI'It

Hrrr 3KoJloln'qecxofr Harpy3KI'I Ha oKpyxarcuyrc cpeAy)'

AoKropa Sranoco$uu (PhD) ilo o6pasorarenbHoft

HaHorexHoJIofI{I'I )). XpaHenue 3neKTpl4qecrofi eneprzu

ssofi SJIeKTpoHLIKI,I, SneKTpvrIecKLIx rpaHcnoprHblx

brx 3Hepfocr{cTeM. ocoolrft r4HTepec npeAcTaBnteT 3aMeHa

rroro oneKTpoAa (anoaa) KpeMHI4eM. Ha ceroAH-s B

cJIOT4CTOTO rpaQnra, ofpaHr4qeHHoro B KOJrr4qecTBe ITVITIlfl,

Kpeunrlfi MOXer rIpeAcraBI4Tb co6ofi 3KoHoMuqHyro

pbrM IIocJIe Kl4cnopoAa SJIeMeHToM s seN{Hofi Kope' B

Hbrx ycrpoficrBax B KaqecrBe orpl'IuarenbHoro aHoAa Ha

onuKplrcran ru.recxuia n :ru auoptf nrrfi rperuHuft , uoly'reHHble

MeToAaMI4, a TaKXe TOHKOTTJIeHOqHbIe cTpyKTypbl Ha ocHoBe

qecKofo KpeMrrI4{ vr acrII4pauI4oHHOrO MaTeplrzrna [pI4

r43yqeHo. Cyrqecrnyroulue MeroAbI otlktcrKl'I KpeMHI4s

rtero4rr) tBJlflorcfl 3Koror[qecKu Heoe3oIIacHbIMI4'

fi qucrotrr MeuannypruqecKl4Mt4 (Qrasnuecxuuz) uero4aulz

pe[reHlIq 4annofi HayqHo-Texnonoluqecrofi npo6leuu

Jrorulo [pol'I3l]oAc rBa 14 non1^leHIaq KpeMHI4eBofi npo4yxquu,

r43r4KO-XrrMI4qeClKI.'IX nepeAenoB I.nfl llonyqeHfis KpeMHrq

Ba aHo.IIoB ttutufi'uorrHbrx aKKyMynsropoB' paspa6orarr

cMecu HaHol:IclpouKa KpeMHrrfl. I.ns' co34aH.vfl rI'IopI4AHbIX

r4Tb cnoco6rr I4cnoJIb3oBaHI'It Merilnnyprl4qecKoro

2021 - 2025 ronr;, I'I BbIrIoJIHeHa B paMKax rpoeKra Ha

20-2022 rf. AP08856059 <Pa:pa6orKa Merarlrlypfl'IqecKl4x

conneqnofi 3HeprerzKll)). Analu: ypoBHq BHeApeHuq

KTuqecKvru AeqrerbHocrb. IIo reMe Ar4ccepra\vtr

nux 1 crarbq B xypHanax I'IHAeKcI'IpyeMoM B oa3e '4aHHbrx

oB peKoMeH.4oBaHHbIX KOKCOH MOH PK,2 ny6truralq.uit' s

2 tatuna Ha n:o6pereune PK. Pe:ynrrarrr HayqHbIX

IIEHI4

blv

H'TbI K

r4MeHHo acn[paIIrIoHHOrO MareplraJla MeTannyprl4qecKofo

ocHoBe KpeMH.[rq. llpone4euuble I,IccneAoBaHvt s o6racru

ilonyqeHl4e HoBOro MOAepHI43IrpoBaHHOfo KpeMHI4s

KpeMHIrt tfo ocHoBHbIM rlpllMecau (Ca, Al, Fe) 3HaqeHVq

JraBe .rIocTLtrat 75-85o/o. Pa:pa6oraHHble TexHotIofLIqecKI4e

m.rrraft-raounoro aKKyMyntropa krs rpetuHuficoAepxaqlrx

neqarll 6lora rrurui't-uottHblx aKKyMyntropoB no3BoJrter

xoA ToKoBellyuux .cracreit', rITo IIo3BOJII'IT e$Serrunnee

eKTpooHeprl4lo B sneKTporpaHcrlopre B cBt3I4 c obuzn't

cpeAcrBa. TarNe craHer Bo3MoxHbIM ycKopeHHaq

rro3BOJIrrr IIpI,IMeH.f,Tb 3neKTpoTpaHcrlopr Ha AJII{HHbIX

rpaTax BpeMeHI4 IIa [poMexyToqHble ocTaHoBKlI'

rrpaBJreHr{sM[ pa3B[Trrfl HayKIr' Koropble c$opvtltpoBaHbl

npu llpaurreJrbcrBe Pecny6nranu Ka:axctan s
18 3aroHa "O nayne" ra (u,tu) rocyAapcrBeHHblMrr

pa6ora coorBelcrByer 3aAarIaM, BI{AeHpIIo v oxI'IAaeMr'IM

lrporpilMMbl IztHAycTpI4ilnbHo-pIHHOBaIILIOHHOTO pa3BldTr4s'

2025 rotst u X.osrlenqul{ I4HAycrpI{anbHo-I{HHoBaIII4oHHoro

ulrouuofi pa6ore, TexHoJlorvt I'I3roroBJIeHv'[ 6loxa

BHeApeIIrrc e TOO <Zhersu Power> u e yve6urtfi



4.4 Arg.astrzs TeMarrrKrr
T{CCJIE.IIOBAHI,IE TOHKOTIJIEHOqHbIX XAJI

creneHlr AoKropa Sunocotfuu (

< Hanouare pvaltbt LI H aHorexHoJrort4 I,I

B nacrosqefi pa6ore npeAcra

IIepcrIeKTI'IBHbX TOHKOnJIeHOqHbIX

coe,4r4HeHzu MeAb-cypbMa-cepa Ant
prccneAoBaHvs. vlx cTpyKTypHLIX lI
[pr4MeHeHLIt B comreqnoft (poroen

TeMnepaTypbl I{X lloJrytlerll4t,
6raronpzrrHblx orITI,IqecKI'Ix csofi cre.

flpe4craueH AByxcryrleH
Cu:SbS+ nyreM I'I3MeHeHI4t IIJIo

rrpeKypcopbl OCax{AaJII,ICb OAHO

ucIIonb3oBaHI,IeM MI'IIIreHI4, cocro.fl

reMneparypy I4crlapeHl4t cepbl Bo

pa3nr4rrHble KpI4crannlrqecKLIe tfasu
I'ICNOJIb3OBAHVCM METOAOB

reMneparype ilcnapenvfl cepbl 14

rerpaelpllr CurzSb+Sr+ c xy6uuecxofi
ocnosHofi tfasofi tBrterc-s Qauaru
alj^alrvr3 nO3BOJII,IJI OUeHI,ITb 3HeprI{A

.uns CurzSb+Sr+ u Cu:SbS+,

pa3perrIeHHbIMI4 rlepexoAaMl4. I4snrepe

eB Anq o6pasqa, nonyrleHHoro npn I
OJI ne o6HapyNeu.

Kpoue toto, 6nuto noK€BaHo,

c [ocneAyroulefi ceneHz3alluefi, to
Kpr.rcrannu.{ecxofi crPYxrYPoft vI

rrpeKypcopoB ceneH-cypbMa He

lroptf onornqecKl4e p a3 nvrrrvr, ua6lxl
r.r3 creKJIa, creua/Mo vt Si.

crexvoMerpvuecKoMy, u 6olee PelY
Kax u oxl,IAanocb, rrpvr yBenuqeH[u

pa3Mepa 3epeH Ans Bcex IIoAno

HaHoMerpoBoM Al{ana3oue. Pe:Ylr
AaHHot\I MeroAe pocra cronoqaratl
pacceflHkre cBera ooHapyxeHo n

qro corJlacyercs. c t43MepeHvanau 3ll
rrocJre npoqecca ceneHlr3allun. Or:nu

Si, uosno:runl4 onpeAeJllrrb IxI4pI4H

6rursryro K 1,06 aB rns IzcnoJl

BbrnoJIHeHHas Ha rex xe o6Pasqax,

eB Ars o6paaqoe, ceneHIl3IrPoBaHH

6rl.uzxuir r 0,75 eB, 4:rx o6Pasqa,

6rusxofi K 3HarIeHI,Iro 3anperleHHo

npLrMeHeHpIt B COJIHeqHbIX gJIeMe

BbIPAIIIEHHbIX HA IIOANOXKAX I'I3

cno6o4nlrx AbIpoK vI HI43KYIo

Ht43KoreMrleparypHoM pelKI4Me 3JI

6r'uxail:ltuM coceAtM.
B paurax nacrosuefi

rou6unaqvoHHofo PaccecHufl nPI4

oKcr4Aa CypbMbI, KOTOpat Bo3HVKaeT

nJrorHocrla. YcranoereHbl pexvMbr c

r4cilapeHufl Se, t4e ocHoBHbIM

MBr/u'. Kporrle roro, qro clreKTpocKonuqecKve I43MepeHI4C MeToAoM

IllsHparssoft A.(. <dlepcuerulBHble MeroAbI cvIHTe3a u

feHr,rAHbIX Marepl{anoB), rlpeAcraBneHHofi Ha coucKaHl,Ie

hD) ro o6pa:oearelrnoft rporpaMMe 6D074000

eHbI pirpa6oraunue B xoAe vccJleAoBaHzfi ivreroArr cLIHTe3a

areprlanoB Ha - ocHoBe ceneHI'IAa cypbMbl 14 rpofiurx
lyrrpoBoAHuttosofr orITosJIeKTpoHt4KI4, a raKxe pe3ynbrarbl

qecKr4x cBofic'rB. nauurre coeAI4HeHI4fl UMeIOT TIOTeHUI{IIJI

Ke BcJIeAcTBI{e ornocnrelruofr ilpocrorbl t4 HI'I3KoI4

HOCTII LICXOAHbIX MaTepI4aJIoB B npl{poAe' a raKxe

ft lrero.u ceJIeKTI4BHoro cI4HTe3a ronxofi ITJI9HKI'I CurzSb+Sr+ z

npeKypcopoB I,I rpoqecca cylr (f yprnar\r4v - Meralnraqecxze

eHHo MeroAoM B9-lrarnerpoHHoro pacnbrrreHlz.a c

efi, r43 cerMeHToB Cu vr ocHoBaHlls Sb. Kourpolupyr
f, rrpoqecca cy;rrsyptt:aryuulorxura, 6nutu nonyqeHbl ABe

VISenru$uKaIIuq KpIrcriInnI4qecKI'IX $a: rpoBoArlnacb c

i4 4r,I(ppaxquu vt rolt6unaquoHHoro paccetHl'It. llpu
oC euAersloqefics KpI'IcraJIJILIqecrofi $a:ofi flBrflercfl

crpyrrypofi. llpz vcnapelr4tr cepbl rlpr reMrleparype 180 'C
rar Cu3SbS4 c rerparonanlHofi crpyrrypofi. Onruqecrufi

peqennofi 3oHbI, Koropble cocraBJItJII4 1,47 gB u 0,89 gB

rBeHHo. flpu s'rou o6e $a":u xapaKrepl{3ylorcs rIptMbIMIl

ae OJI AeMoHclpl4pyer IxI'Ipoxuitttux c IIeHTpoM oltono 0,83
oC. ,{m o6paaqa, cl4Hre3rIpoBaHHoro npu 140 oC, cvtHalt

llpoqecc BblcoKorlacToTHoro MafHeTpoHHofo pacnbrlreEvfl

oALIT Ant BbIpaIqLIBaHIlt rIJIeHor Sb2Se3 c KaqecrBeHHot4

lTosneKTpoHHbrMr4 CeOfiCreaNaz. Pa:nreprr 3epeH IIJIeHOK-

peBbllxalor 80 HM. Her<oroprre KoMno3I'IulIoHHbIe vr

.IOTCfl rIpI4 CpaBIIeHI'II4 TIJIeHOK, BbIpaIrIeHHbIX Ha no.4noxKax

Ha KpeMHI4LI I4MeIOT cocTaBbl' onI43KI4e K

pHble 3epH a npr4 TIOBbIIITeHI',II{ TeMrlepaTypbl CeneHr43A\UV'

rreparypbr ceneHl43 aurau na6mo4 aer c fl' o6rqee yBenl{qeHl4e

llnonlaAr 6ommuncrea MeJIKI4x 3epeH ocralorct B

peHTreHoBcxofi cnerrpocKonllu rIoKa3bIBaIor' qro rlprl

ve]dTarlvtfl, ne na6moAaeIcfl'. MeroAotvt roruounaquoHHoro

3oBaHHoe rrpucyrcrBue porr,t6osApl{qecKoro u arvropSnoto Se'

r,r cBlIAerenbcrByer o KoHAeHcaIIuu Se Bo BpeMf, oxJIaxAeHVt

Krle LI3MepeHIz.s, [poBeAeHHbIe na o6pasqax c noAJIoxKaM[I

3anpeuleHHofi soHrr c [p-t{MbIM olrI4qecKLIM IlepexoloM,

yeMbIX TeMrleparyp ceneH143aIIrIlI. @oromoltuHecIIeHIII{fl,

MoHcrplrpyer AoMl4Hlrpyrcuyro tuupoKylo ronocy lpu - 0,85

npu 300 'C z 350 oC, ra 6onee pe:Kafi v vIlglTePlcvInHbtft nI4K,

r43rrpoBaHHofo npr 400 .c. I4nreucusnrrft nnr c snepruefi,

3oHbI, flBIrflercfl, naxHofi oco6eunocrbro MarepvaroB I.nfl

:Tax. OAHaIto 3JIeKTpI{qecKI'Ie xapaKTepvcrl'IKl'I oopa3lloB,

KJIa, AeMoHCTpI4pyIOT OTHOcIITeJIbHO HLI3KI'Ie KOHIIeHTpa\W\

rlo.rlBllxHocrb. ZccreAoeaHue IIoKa3bIBaer' qro B

ssufi TpaHcrlopr rIpoI4cxoAI4T 3a cqer npblxKoB no

B roryqeHnux o6pasuax SbzSe: 6ul uAenrra$zqupoeaH rII'rK

,50 cl,r-l. Etrlo o6uapyNeno, qro nuK rIpI{HaAneNzr Qaae

BCJTeAcTBI,Ie OKLICTeHI4S npl4 I4CrIOnb3oBaHI4Ir na3epa esrcoxofi

lTrlt cneKTpa Airr- o6paruon cenelvra cypbMbl no [s6eNauze

aHrreM flBrflercrt HI43Kiu{ rlJlorHocrb MoIrIHocrI{ na3epa - I70



KOM6I4HaIII4OHHOTO pacceflHlj.fl' CBeTa

naHHbrMI4 o6pa:uavn B BaKYYMe

pe3ynbraron pa6oru .f,e.nrerc.f, Ha6r

SbzSe:: BbIcoKogHePrerI{qecKI'Ie

na3epa LIJII,I reMrleparypa o6pasua ne

Heo6xoAIauo ytII4TbIBarb B npoqecce c

,IlouomlareJlbHo K MeroAY

cprHTe3rrpoBaHbl AB)'IUS [pocTbIMI'I U

ceneHIr3auLII4 lpeKypcopa MeTilnna.
gneKTpoocaxAeHHofo o6Pasqa, oroN
utvrpvna sanpelqeHnoft 3oHbI 1,27

rrornolrleHItx. flpu eroM Ant o6pa:
rpatfrar<a Tayra onpeAeneHa lllr4pvr

[epexoAoM. B nneuxe' ceJreHLl3]I

$a:lr SbzO:. qro cBfl3aHo c

HerlpopeaflrpoBaBlXl4x qacTI4U cypbM

KlicnopoAoM 6rrcrPee, qeM c

fipel4Mylllecrnennnrft pocr KpI4

ceneHI{3I4poBaHHoM Yxe nPIr 270 "
yKa3bIBaIoT Ha BO3MOXHOCTb rI

HarIpaBneHI4tX, KOTOpbIe 3aBI',ICtT OT M

Cnqss reMarrtKr,r ArIc

cSoprunpoBaHbl Brrcurefi naYv

Karaxcran B coorBercrBrrr{ c
f ocyAapcrBeHHbIMIr rlpof paMMaM

6stttu BbIIIoJIHeHbI B PaMKax
(funancupoBaHur MOH PK IRN B
RECVFIS-NAN/O 1 83 12012 (FCOMP

2020 HayuHo-rexHl,IqecKoro $onaa
(fraHancupoBaHns MOH PK AP0513

Ananu: ypoBHq BHeAPeHrlq

flo reMe ALIccepraIIr{Il ouy6luro
rrHAeKclrpyeMoM e 6a3ax AaHHrIX

peKoMeHAoBaHHbIx KOKCHBO MH
4.5 Ananus reMarI{KIr Pa6or

pa:pa6orra rr4APoMeruInnYP

TIT4HKOBbIX pyA), rlpeAcraBneHHol4

creulraJlbHocru 6D070900 - <Meran
Ha cero.qHsmuuit AeHb H

lorpe6ren\Ie cAepll*IBaercs', KaK o

sucoKofi cror4Mocrbro qznra. B
oAHrrM MLIHepaJIoM - cYnr$u4on't

npeAcraBnflTb vI Apyfl{e MLIHepanbI

cnoco6uocrt4 I4 rIoBbIIrIeHHofo co

MOXHO OTHeCTI'I HeKOTOpbIe oKrrcJreH

(cnaurconur) ra 4PYrue.
B Kasaxcrame vI APYrIrx

oKr{cJIeHHbrx IIIIHKOBbTX pyA C rlpoM

uecropotrc4euzil BoBJIeKaerct B

npol43BollcrB. flpzueu, B orAeJIbH

COIIOCTABI4MO C CTO

rlrApoMerzruypruefi IIIIHKa. 3ro
rrcrroJlb3oBaHIrq 6orarrx oKI'IcJIeHIil

Henocpe4crBeHHo B rI4APoMerannY

Mr,rHyt oneproerurylo 0TaAI4IO OKI4q

uepepa6orKy oKucneHrloro IIIIHK

yAerrreBneHllt rllApoMellannypil'M

srrcoKoft MornlHocrbro na3epa neo6xoAztvto npoBoAzrb c

roro. qro6rr zs6exarb oKI'IcreHVs. OAnzlr I'I3 BaxHbrx

r4e LI oflpeAelleHlre ilpeAenoB cra6unrnocrll coeAIrHeHIlt

Bilfl, TAKue KaK [oBbIIIIeHHafl, MorrlHocTb nosoyx4atorqero

o rrpllBoAtr x o6pasoBaHr'Ilo Sa^aH SbzOl, rloeroMy sror $arr
r{Te3a coeaI4HeHuIL

9-uaruerpoHHoro pacIIbIneHI4t o6pasqrr SbzSe: 6:';.tru

HeAOpOrr{MI,I MerO.4aMI4 3neKTpoxI4MI4qeCKOf 0 Ocax,{elJllfl' 14

rbrJrz r4ccJI€.IIOBaHbl IIJTeHKI'I C TOJIIIII'IHaMIa 60-300 nvr' lnr
Horo npll 270 oC, oilpeAeneHa sS$exruBHa.u oIITI'IqecKaq

gB c I4CIIOJTb3OBaHT{eM rtpvt6:truxeuut cTTIMOI4AIIJIbHOTO

, ceJreHl43lrpoBaHHoro npu 350 oC, Ha ocHoBaHI'II4 alJurul3a

a saupelqeHuoft 3oHbI l,l2 gB c [ptMbIM orrrl{qecKrrM

Hofi npu 350 oC, o6uapyxeHo npl4cyrcreue xy6l'tqecxoi

Hr4eM BH'yTprt peaKTopa Bo BpeMt oxnaxAeHlrt

, KOTOpbIe npl4 KOHTaKTe c Bo3AyxoM MOryT pearllpoBaTb c

eHoM. PeHrrenocrpyr<rypuuft analrvt3 AeMoHcrplrpyer
B B BepTLIKaJIbHOM HanpaBJreHvI{ B oopa3ue'

. Tarzlr o6pa:olr, pe3ynbrarbr peHTfeHoBcr<ofi 4zSpaKIIr4t4
qrr4TeJlbHbrx nro4u(fur<aqzfi pocra B onpeAeJIeHHbIX

pocTa II TeNdrlepaTypbl oTxl4fa'
v c HarlpaBreHuqM[ pa3Blrrrrfl HayKIrt KOTOpbIe

xnu.recrcofi rouraccraefr upr'r flpanureJrbcrBe Pecuy6"Iunu

HKToM 3 crarsu 18 3aroHa ''O HavKe" v (u'nu)

Bce uccle 1LoBaHLrfl, [pI{BeAeHHbre B AaHHofi 4ucceprawpl

,yroilIl4x IrpofpaMM vt [poeKToB: rlporpaMMa IleJreBoro

izZe+o+ (2018-'2020rr.), rpoerru UID/CTMI 50025 12019 u

I -01 24-FEDER-027 494) n pauxax llporpavlmr COMPETE

flopryrarun, ilpoeKr IF10013312015, npoeKr rpaHroBoro

5I (2018-2020 rr.), nporpaMMa Erasmus 2016117 '

JrbTaToB Alrccepraurrrr B rIpaKT[qecKyIO AeflTeJrbHocTb'

HbI 12 HayrlHblx pa6or, v3 HI4x 4 crarbll B xtypHanax

u Web of Science, 1 ctatrfl no repeqHlo )I(ypHanoB'

PK u 7 uy6naxaqufi n lreN4yHapoAHbIX ron$epenquxx'

P aDr as aHo e o fi P.A. < Ora guro -xtrMr4qecKl,Ie IJCCIIgIOBAHI4S. 14

TexHoJrort4 ra nepep a6oTKtr TpyAn o o 6 oraruMblx OKI4C JIeHHbIX

Ha corIcKaHLIe crerIeHLI AoKropa (fznoco(fuu (PhD) ilo
ypfvs).
orpr Ha pacryrrlrafi cnpoc Ha uvHKoByIo [poAyKIII4Io, ee

rrr4qeHuocrblo MuHepanbHo-cblpr,enofi 6agu rlunxa, TaK Ll

Merirrrnyprl,Iu qvtHKa cblpbeBuul 6as a orpau v-+er.a rIpaKTIlqecKI4

IuHKa (csanepuronr). Ho lporruuuennsrfi I'IHTepec Moryr

ur,IHKa B cnyqae Bblf,BreH[s y Ht4x errcorofi pearqzonnofi

krt IIeHHoro KoMrloHenra. K raKI4M MI4HepiInaM III'IHKa

bre MllHepzlrrbr - cvrvlKar III'IHKa (ranavllaH), rap6oHar III4HKa

Mupa orKprrr qellrfi p{A Mecropox4enzfi 6orarrn<

rrrJreHHbrMz 3arlracan,r^ut rII4HKa. Ho negnaqvTeIIbnafl qacTb STLIX

p€pa6orKy, qro coKpanraer cbrpbeBylo 6asy qvHKoBbrx

kr3 3TI4x lrecropox4euzfi coAepxaHlle IrI4HKa B pyle

n c(panepl4ToBbrx KoHueHTparax, norpe6nxenarx

f,TeJlbcrBo no3Bonter roBopl4Tb o qelecoo6pa3Hocrl'l

TITIHKOBbIX pyA 6es I,Ix Aoporocrotulefo o6orarqeuu',a'

III4HKaHacTaIlLwIcepHoKl,IcnoTHofoBbIIIIeJIaqIIBaHI/t''T.e'
bHoro o6Nwra cblpb.a. Taruu o6pa:ou, BoBJIeqeHuIe B

Ka.

cblpbt AeJraeT efo np[BnoKareJrbHblM c roqKil 3peHkrfl



He,crvrorps Ha Hzurl4ql4e cy

fipo6neMbrt nepepa6orKl{ OKLIcJIeHII

sS$errranuofi rexnonorl4lr He rIpeAJI

oKr4cJIeHHbIX III4 HKOBbIX MrrHepurnoB c

B .4aHnofi pa6ore npoBe.4e

OKI'ICJICHH]bIX IIIIHKOBbX PYA EI

Mr,rHepanbHofo cLlpbt, coflpsxeH
o5oraruenut, a raKxe rIpuMeHeHurI

o6Nrara ucxoAHoro KoHIIeHTpara Iz

rpeAnaraercs peruI4rt ary lPo6
cre4yrcIqefr cxeMe: cepHoKvcn
qerblpexc'faAufinou rporllBoroqHioM
o6oraqeuut pyAbl I,I Benbll-trpoqecoa

Paspa6oranuax rexHoJlorl{
rrrApoMerannyprl4rlecKLIM cuoco6io

IIpoI43BoAr3TBa, V Co3AacT ycnoBllt
MlrHepanoB c npoMbllrJreHHo-npLIeN4

Cnssr reMarrrKl,I Akr

cQoprunpoBaHbl BrIcurefi HayrrHcr-

Karaxcran B coorBercrBlru c

f ocyAapcrBeHHbIMI{ rlpof paMMaM

HarrpaBnelFrrrrc pa3Bktrur Hayru PK

BOAHbIX pecypcoB, feoJlorl/It, ilepe

r{ KOHCrp)/KIILITT).

Hayvno -uccJIeAoB areJlbc Kat

nporpaMMofi utt4ycrpl4aJrbHo-I'IHHc)Ba

Crpareru n <Kasaxcran-2O5O >,

fo.rla Ha tL0l5-20I9 rf. I'I BrIIIoTIHeH

<Pa^rpa6o'rKa rexHoJIorHIr lre

ocHoBHOrO IIeHHOTO KOMITOHeH'fa

o6orarurelbubx npoqeccoB >> sa 2Cl7

Auarus ypoBHr BHeAPeHlrfl

llo pe:ylsraraM AI4ccepraIIlIoHHbIX
va1alr4flx, I{HAeKcI4pyeMbIx n 6 as a>(

CiteScore 6olee 35%); 2 crarsu s

KaqecrBa n c(pepe HayKV I4 Bblclrlero

Pecny6nrzrru Kasaxcras u 3 pa6orsl

rpaKrl4qecxzx r<ou(fePenqufi' T

Poccuficrofi Oe4ePaquu u I taxl
HayqHbIX zccleAonanrafi, npeAcril

oKrrcJIeHHbIX III'IHKOBbIX PyA [CnoJ]

n yue6nufi rpoqecc HAO BKTY un'1.

4.t6 AHalur reMar[Klr
crpyKTypbl I4 ceoficrs I'I3Hococrov

pa3nrrqHErMl4 3JIeMeHT a]|l/ld>>, npeAcra

no cnequilrlbHocrll 6D071000 - (M
fiet astu, KoMrIoHeHTbI, MexaFI

rarofi )poBeHb MexaHuqecxofi nPouH

KaK noJlroBeqHocTb, TaK pI [poI'I3BiO

crreKrp lBepAblx uorPnruft. B
TiC u TiN, a I{MeHHo TiCN. llon
crofixocrr' v repMl'IqecKylo cra6un
paspa5orra e(f (f errrannrlx croco6<le

Cpe4Ia MeroAoB ocax{AeHht

cBepxrBeplbrx lr I{3Hococroiirux n

TOKOM, ucnonb3yeMoe KaK B peal{'Tl4

BaKlTMa. Bosluoxuocrr, BapbnpoBal'[

nofi 6agbr pa:pa6oror, [ocBtIIreHHbIX I'I3yrIeHLIro

TILTHKoBbIX py,4, Ha ceroAHtlxHufi AeHl sKoHoMpIqecKI4-

rro, Koropat,Iaer Bo3MoxHocrb BoBJIeqe Hprfl' B nepepa6orry

poMbrrIIJIeHHO-nplIeMneMbIM COAepXaHI{eM UI4HKa.

alaJrkr3 rexuolorufi nepepa6orru rpy4uoo6orarr'IMblx

BJreHa [po6neMat npoBeleHl4t AOpOfOCTOtIqero o6oraqeu[s
CO 3HAIII,ITCJIbHbIMI,I NOTEP,'IMII UIIHKA C XBOCTAMI4

sHeproeMKrrx lpoUeccoB) .{oporocTotllll4x oKI4cJII4TeJIbHoro

Benbrl-npoqeccet flepepa6orrz KeKoB. B Aanuofi pa6ore

3a crrer uepr:pa6orKl{ oKI4cJIeHHbIX IIIIHKoBrIx PYa uo

BbrrrreJlaquBaHlle oruclennofi quuroeofr PY,qu B

lpexlrMe. llo erofi cxeMe He rpe6yercr rpoBeAeHrrt

pa6orru KoKoB Ant Aoz3BneqeHl4t IIITHKa.

K.rfl cxeMa rtepepa6orrz orracneHnoft rlrauroeoft PYau
rro3BoJII{T ynyqul,ITb sKoJlorl4qecKylo 6egonacHocrl

A.ns, BoBreiIeHZrr n nepepa6orr<y oKLtcJIeHHbx III'IHKoBrx

[,rM coAep)KaH r{()M III4HKa.

|ltllr c HarIpaBJreHrrflML{ pa3Br{Trrfl HayKrrr KOTOpbIe

uqecnoft rcouuccraeft npn llpaurred'IbcrBe Pecny6lurcu

rrKToM 3 clarblr 18 3arcona "O HayKe" u (uln)

Jluccepraq lroHnafl, pa6ota coorBercrByer npl4opurerHoMy

F'arlzouanrHoe acrloJrb3oBaHl'Ie [pvpoAHbIX, B ToM qvcJle

T'Ka, HoBbIe MarepLIaJIbI Ir rexHoJI ofvlvl, oesonacurr e v34envfl

BbrrroJIIIt,[acb B cooTBeTcTBlII{ C rocyAapcreeHHOfi

rzfOHHOfO pA3B:.lr,wrfl PeCny6nraru KagaxCraH, OTMeqeHHOZ e

Aennofi YxasoN{ flpesIa4eHra PK lrlb 874 or I awyua 2014

B paMKax HqzqH..a npoeKTa rpaHToBofo (punancupoBaunfl'

KI4 OKI4CJIeHHLIX III4HKOBbIX pyA C HI'I3KI4M COAepXaHI4eM

Ha ocHoBe coBpeMeHHbIX frlApoMeTannypfvrlecKltx u

2017 rr. JS 66-312-16 90538/fOK.
)3iyJIbTaTOB Al{CCepTaUIIIr B IIpaKTurIecKyrc AesTeIbHOCTI"

c,cleAonasufi oly6ruaxoBaHo 12 pa6or,I'I3 HI'IX: 5 crarefi e

HHbrx Scopus v web of Science (nora:arelb npoueHrl4Jlb IIO

3raHvIAx, peKoMeHAoBaHHbIx Kolrvrerolr uo o6ecneLIeHI4Io

sus, MuuucrepcrBa HayKIl I'I Bblcurero o6pasonanur

(c6opHr4Kax \r[srN4yuapoAHbrx u Pecny6rI,IKaHcKHX HayqHo-

orry6n"no" anst 2 IIareHTa - 1 naresr na u:o6pereHlre

Pecry6marz lKasaxcraH Ha rlone3Hylo MoAeJIb' Pe:y:brarrr
Hbre B rl4ccepraquonnofi pa6ore, cnoco6 nepepa6orru

nrr s PflI (Hl-l KIIMC PK) <BHZI'IqserMer) kI BHeApeHbI

. Ceputc6aena.

rfbr EaxsIryll,I Hayprrr6erc <IzlsyveHze rpopruuponautlr

x noKpblTl4fi rap6onnrpvr^a rvraHa rIpI4 nerl4poBauvr4 rrx

nennofi Ha coroKaHlle crerleHl{ AoKropa Su:roco$zu (PhD)

Be.IIeHI4e U TexHo JIOll4 S HO BbIX M aTepl4 aJIOB ))'

MarrrrrH r4 pexyu[e r4HCTpyMeHTbr AoJIXnu o6ecneIII4BaTb

vI xnMurtecr.oit qa6ultbHocrll' qro6lr onu o6ecneqvBaJrv

eJrbHocrb. [.nr pelreuvg, l'tvrx 3araq rrpl'tMeHq]or ruupot<ufi

ve recflTvnerus 6rrr pa:pa6oraH rnepArri pacrBop MexAy

TiCN AeMoHcrpl,Ipyer rpeBocxoAHylo MexaHllqecKylo

rr. floerorr,ly 6onruroe TexHoJrorr{qecKoe 3HaqeHLIe I4MeeT

xAeHI,Ls noxptrrvft ras TiCN.
O,TIHLIM kr3 n:ru6olee noAXo,4sIrIlIX rnfl I43roroBreHl'I-fl

struirt sF;Irse)T0r MarHeTpoHHoe pacIIbIneHIIe nocTo.sHHbIM

i4, raK I4 B HepeaKuzonuofi cpeAe B ycnoBnflx BblcoKoro

d TaKr,rx rrapa]vrerpoB I,I ycnoBufi ocax.4envq KaK, cMeuIeHI'{e



rroreHul4zura Ha noAno)KKe,

r4MrryJrbcHbrr.r pexplM ocaxAeHl,It,
HOBbIe BO3MOXHOCTI4 nnfl HaHeCeH

Tpr.r6onorr4qecKr.rMr4 xapaKTepl,Icrl4

Mr4KpOCKOnr,IqeCKOfi CTpyKrypOft, 14

orrpeAeneHl4lo Hal{nyqmux ycnoBuil n
OcnosHeatcr Ha orIVcaHHoM

arryamuofi.
Yseru.reHlle cpoKa clyx6u

Marrrr4HocrpoeHl,I[ v Apyr[x
rrpeAnonaraeT coBeplxeHcrBoBaHkI e

llocpe4crnou paspa6orrz cocraBa,
BbrcoKr4x rroKa3areJleft no nonrrlleHll
prHcrplveHToB. I4cxoAs v3 3To

r{ccneAoBare:ncxoft pa6oru cBfl3a

.qeralefi MaIITLIH vnvr r4HcrpyMeHToB,

C 4pyroft cropoHbl, 'reMa 14

[porpaMMe " LIngy ctpuaJlbHo -I,IHH()

fo1bl", Koropail opl4eHTupoBaHa Ha

KAIIECTBA XU3HI4 HACCJIEHI4' LT YK

e o6racrz $opruzponaHus crpyKryp
MOryT noMollb pa3BI4TLIrc HOBbIX TeX

MaTepI4ZInOB C IIOBbIITIeHHOI4 14

oTeqecTBeHHbIX [pOI,I3BOAI4TeJIeI4 Ha

Paspa6oraHa rexHoJlor[s oca

MexaHr4qecKIrMI,I I,I TpI{oOnOMqecKI,IM

pacrrbrneHr4 s. Tr4T ana n rasonofi cMeclz

Bnepeue npIa ocaxreHm
MafHerpoHHoro pacnblneHLIs. trpu
nerurpyrcuuM MeraJlnoru Cr; Zr', t\l
rroKpbrrr4t.

. Oupe4ereHo BnkI.sHLIe nerl{py
MexaHl4qecxze, rpu6oJlotlrqecKl,Ie c

noIyqeHHLIe IIpU yCTaH_OBneHHbIX

rr3Hococroftrocrrro ao 10-' nu'/ru*H
paHee.

Bnepnue rlonyqeHbl LI [ccneAo
ocaxtAeHHble MeroAoM MarHeTpoHH o

Cnsrr reMarI{KIr
cQoprvrupoBaHbl Bucruefi HayqHo-
KasaxcraH B coorBercrBrrl{ c

f ocyAapcTBeHHbrMrr flpof paMMaM rr.

,{zccepraq uoHlr^ar pa6or a

OcnoeHrre roro)KeHu.s pa:pa6aru
r.rccJreAoBannfi no reMe: <Paspa6oltca

rorpuurfi Ha ocHoBe rap6oHIarpu4a
MOH PK no npuopvrery <P

BO,4HbrX pecypcoB, feoJlofl4.fl, [e
14 KOHcTpyKIII4t4 )).

AHarur ypoBHfl BHeApeHIrfl
Hayvnrrfi ypoBeHb srruorHeHHofr
rlccneAoBaHuit ony6turcosaHo 6

raHHbrx Scopus; 3 cratsuBv3raHilsx
cSepe HayKr{ r.r Bblclrlero o6pa:oeau
KasaxcraH u 1 pa6oru n c6opnurax
roH(pepenqufi.

loroKa peariurloHHblx I4 I{HepTHbIX la3oB, TOK IIJIa3MbI'

JTlb3oB aHr.re Ko.Mno3I4IIIr ounoft MI{IIreHI,I 14 Apyrl4 e orKpblBalor
noxpuu.rfi TiCN c ynyqueHHblMlr MexaHI,IqecKLIMI,I 14

14. Onpe4elenl4e cBt3u MexAy ycJIoBt4tMI4 ocax.reHvfl. vl

ceoficreardra ocaxAeHHbIX TIJIeHoK flBrfle"rcfl. KnIorIoM K

qecca An.fl lonyqeHl4fl noKpsttuit c 3aAaHHbINru csofrcrBaMvl.

, TeMa nacr,lsulefi Al4cceprauuonnofi pa6orbl sBIrflercfl

etarefi MaIITLIH wrv t4HcrpyMeHToB B npoMbIIIrJIeHHocrLt,

x flBlrflercfl. naxuoft sana,reft. Peurenue grofr 3a^aqn

xHoJlorr{u ilolf{eHLls I43Hococroftxux rnep4rrx norpsnrzz'
crpyKTypbl ra ceoftcrs TaKLIX loxplrruft MoxHo Aocrlltlb

cpoKa cnyx6irr u SyHxqzoHaJlbHocrlr Serateit Maruull uIIrLr

o6ourosaHae ueo6xoAltuocru [poBeAeHI4s HayqHo-

c pelueHr,relvl npo6lentrr IIoBbIITeHLLf, I43HOCOCTOftTOCTI4

BblrrreHzr l4x lroBepxHocTHol,I TBepAOcTH.

BaHilfl, r{Mr3er np{Moe orHoIrIeHI4e r focy4apcrneHuofi
proHHoro pa3r*rrvIs Pecny6nzru KagaxcraH Ha 20202025

Bn{TLIe HayqHblx Ir rexHoJlorvqecKl4x uuHonaquft, ynyqueHue

HMe sKoHoMIaqecKofi cra6vltnocrll crpaHbl. Hayuuar pa6ora

u ceoft crn zsrto co croft KI4x rloKpblTufi lcap6on lzrpvp.a rvIT aHa

orlafi s o6racrz laeralnoo6pa6orxz vt co3raHulo HoBbIX

Kocrbro, ulo Moxer noBblclaTb KoHKypeHTocnoco6nocrr
pbrHKe.

Hrre r.r3Hococrofixux uorpurrafi TiCN c ynyqIIIeHHhIMI4

MarHeTpoHHoroxapaKTepI4cTI,IKaMI4 MeTOAOM peaKTI4BHOrO

H-aIIerl,IneII-a3oT.

Abrx rroKprrrrnft Ha ocHoBe TiCN MeroAoM peaKrLIBHofo

MI4IIIEHI,I C HAIIJIABJIEHHbIM

TBepAocrlr LI Ia3Hococroftrocrz

sJreMeHroB Cr; Zr; Al u Ta Ha crpyKrypy, cocraB I'I

noxpsn'aft zs TiCN. florpurur TiCTCN u TiZrCN,
pexrrMax xapaKTepv3ylorcs nonrurenHofi Ha rloptAoK

Q CpaBHeHI4IO C aHaJrOr[tIHbIMIr nOKpbITI'ItMI{, rIO JIyTIeHHbIMII

br crpyKrypra u cnoficrna TiCTCN ra TiTaCN lorprnzfi,
pacllblneHvq.
tr c HarlpaBreHuqM[ pa3BltTlrfl HayKIrr KOTOpbIe

rcovruccraeft upn llpanureJrbcrBe Pecuy6,lurcn

3 c'rarsn 18 3arcona tto uayrce" rr (ulu)

Hs.rracb e ra6ioparopuu <MerannoBeAeHue> AO <tr4MzO>.

cb B paMKax rpaHToBbIX npoeKToB npI'IKnaAHbrx

vgnococrofi KI4x, MHofo$yurcquonzuIbHbIX, KoMIIo3I4III'IoHHbrx

rilraHa) (J\bAP0885 7 049, 2020-2022 rr.), $ranancupyeMbrx
E,HOe T4CIIOJIb:}OBaHIIe npupoAHblx pecypcoB, B ToM qI',ICne

, HOBbIe MilTepI'IaJIbI LI TeXHOJIOII4', Oe3OIIaCHbIe LrcIenVIfl

JrbTaToB AUCCepTaII[rr B rIpaKTUrIeCKyrO AeflTeJrbHocrb.
OIIeHLIBaeTrls BbICOKO, nO pe3ynbTaTaM AZCCepTaIIIIOHHbIX

, Lr3 HLIX: 2 crarefi, B vsralnflx, IrHAeKcvpyeMhIX n 6agax

peKoMeHroBarrHbIX Kontzrerou to o6ecneqeHl4lo KaqecrBa B

I\4u nucrepcrBa HayKI4 I4 Bblcrrlero o6pa: on aH ut' P ectty 6 ttuxu

I{EHbI KOMIIO3I{IIIIOHHbIE

Ta c uemrc [oBbIIIreHI4t

AHrJx pI P ecny6nuraHcKl{x H ayqH o -[paKTrrqecKl'Ix



B pesynr,rare
t43HOCOCTOftXOCrrrO.

florytreHHbre [pII
t4 3HOCOCTOfiKOCTbTO

npoBeAeHHbrx

floxprrrza Lr3 Ka

ycTaHoBneHHblx

no cpaBHeHr4ro

I4:nococrofirocrr uorpurrafi TiC
ycnoBr,rr ocaxAeHr,rs noKpbrTr,ru

pa3paooTaHHbrMLr pexr,rMaMr{ 3a

OAHOTO MarHeTpOHa C KOMrJO3r.rUrrOHH

4.7 Alnatm3 TeMarrrKr{ pa
yAaponpoqHocTll yrnelnacTlrKa)), r
(PhD) no cnequanbHocrrr 6D071000

B nacrosuee BpeMs oAHr4M r,r3
gBJIAeTCs, [OnyqeHr4e nonr,rMepHblK

ceoftcreaN{z. flpzulztta B ToM, qro M

clerlr4zlnbHblx KoHcTpyKIILIoHHbIX M

cneAyrorut4rra rpe6onanz.f,Nr: remzii
nustcnir r<os(f$nqnenr reIIJIoBoro
xapaKTeplrcrvKaMr,r yrJrerIJIacrI4K,

MCTANJII,IqCCKI,IMII CTINABAMz. O
ucrloJrb3oBaHl,Ie yrnerIJIacTI,IKa He

flBIflETCfl B6ICOKA' CTOI,IMOCTb MATE

C:relyroquM orarloM pa6orrr n

nyTer{ IIoBbrIIleHI,I-f, xpynKocTll, T.

coxpaHeHvl4 AocTLIrHyrbIX yponuefi
cnofrcrs yrJIerIJIacrI4Ka, flpexAe Bc

KoMrroHeHToB. Bo-nepertx, yrnepo
(ru6pugusaryuu) c rpyrLIMIl
grroKcr.rAHoft cuomr Aocrllraerc s 4o6a

Konr6nuupoBaHHoe apMlrpoBaH

BOJTOKHaMil Ir ApyrI{MI,I BI4AaMI4 BO

BOJIOKOH, IO3BOTSIOT CO3AaBarb

npvMeHeHzt.
flosrrlueuue npoqHocrvl cBs

cMoJrbr. Mo4u(f uraIILIfl orItI(cLIAHbD(

Ao6asox. Cuecn, B cBoro oqepeAb,

nonyqeHHbrMl4 Ha pZBHbIX CTa/J.IJSIX

Io6anor uclonb3ylorcfl pa3nvnHbre

KayqyKr4 u .4p. Cpe4u nepeq
Lr3yqeHHbrMvI flBIrflrorcx xayuyxz. [a
pa3MepoB, TexHoJloru u ao6ar:rcvur.,

B cessn c pzI3BLITI,IeM ore
3aBeprxaercfl crpollTeJlbcrBo Haquo
(HKII. CocrasHoft .racrrrc HKU
npoeKTr,rpoBaHl4lo u [pokl3BoAcrBy
rrnaHr,rpyeTct nocTerleHHoe ocBoeHI4e

B KasaxcraHe rIpoeKT ore
KocMoApoMa Eafirouyp pe?nv3ye'1cfl.

rexHoJroruir>> c 2021 rota.
flo erulr AByM npI4qLIHaM IIo n

B3flTa rexHoJlorl4t npoLI3BO.4CTBa

Attx [porr3BoAcrBa croeK,

HeoOxoAt4MbI cneqvanbHble KoHcrpy
Br3KoCTr,r-yrnenJlacrl4ru. vrleuacrv
r{MeIOT TIpOLI3BOACTBa, R CBA3vI C

cofJrarrreHr,rrc (pexklM KoHTpons pa

cofJrarrreHl4.flM ro SKCIOpTHOMy K

ToBapoB r,r 4eofiurrx re:xnonorafi aKrir rpoqHocTElo csrrme 415 MlIa exrloqeHbl B

Barenbcriux pa6or noJryqeHbr noKpbITLI-s c Bblcoxoff

HI.ITpJZI.A TVITAHA nerI4pOBaHHbIe XpOMOM VIIWI qVpKOHI4eM,

pexr4Max xapaKTepl43ylorc.f, nosrrmeHuofi Ha [opsAoK

c aHaJIoruqI{bIMLI noKpbITlItMLI, [OnyqeHHbIMI{ paHee.

u TiZTCN Aocrrrraer 10-' ruv'/u x H. lIpeAJIoxeHHbIe

MeroT 3KOH()Mr{qeCKOe nper,rMyrrlecrBo [epe.4 paHee

rrcrroJrb3oBaHtlfl. He AoporocTosrq[x fa3oB r.r [pr4MeHeHr.rq

MI,IIIICHLIO.

Meftnp6erona M.H. <L{ccreAoeaHhe rlyrefi noerrrueuu-t
asreuHoft Ha corrcKaHr.re crerIeHI,I roKTopa SurocoQuz

<Marepu zuroBeAeHr,re rr rexHo JIorLIt HoBbIX M arepuzlnoB ).
puopurerHblx HanpaBtelr'uit. e o6rac'r[ MarepI4iInoBeAeHI4t

IIO3I4THbIX Marepl4anoB C BbICOKI4MI4 MeXaHI4qeCKLIMLI

br, r4crroJrb3yeMbre B agpoKocMl,IqecKl4x IIeJItx, Tpeoylor
pkranoB. B cegsu c gTpIM Marepl{ilnbl AoJIXHrI orBeqarb

BbrcoKr.re 3llasel{ldfl. MOAynt lpoqHocrl4 kt yrlpyrocTkI,
vpeHus. lt r.A. B coorBercrBlalr c [pvBeAeHHbIML

KOTOpbIII r4r\deer 3HaqilTeJIbHbIe npelIMyulecrBa nepeA

, HecMorp.[ Ha raKze xopollrue xapaKTepI,IcrI4KI{,

nno [rr4pox.ofo paclpocrpaHeHklt, ocHoBHoft lpuvIaHofi
il craoas. y 4apHafl Bt3KocTb.

nrupoeofi [paKTI4Ke paepa6orril yrnennacrlrKoB craJl rIorIcK

e. 3HaqvreJlbl{oro IIoBbIIITeHI4{ y.uapuoft Bs3KocrI'I [pLl
craru.{ecroft npoqHocrl4. Als ynyqrxeHus npoqHocrHblx

fo, ueo6xo4zruo IIoBbIcI4Tb npoqHocrb AByx ocHoBHbIX

BOJTOKHO OCyuecTBnflercs nyreM KoMoLIHITpOBaHVIfl

avrvr. Bo-BTcrpbIX, IIoBbIIrreHile npoqHocrl4 cnrsyrorqefi
r{eM Mo.{uQv KaropoB-KayqyKoB.
- 3TO apMIrpoBaHI,Ie creKnoBoJIoKHOM, apaMI4AHbIMt4

n. YueuaotvKvl, rou6znzpoBaHHble c ApyrI4Mt4 Blr.Talllz'

br c o[:rI4MaJIbHbIMI,I cBoZcrBaMV I'nfl. KoHKperHoro

rrlefo - ocyqecrBnflercfl. nyreM uo4z$ranallI4v snoKcIaAuofi

on npoIlcxoAl{T rlyreM ro6aereHut B ee cocraB pa3nlltlHbrx

br 83 ar4 Mo Aefi crsosarb c Qluxquo HzIJIrHbIMI'I rpynnaMl4'

o6pasonaHlrs rlonuMepa. B KarlecrBe uo4Iadzr<aqrloHHbrx

$zraropu, TepMorlnacrbl, yrnepoAHble uauorpy6lcu,

Hbrx rr,ro4zSzraropon nau6olee AocrynHbIMI'I vt MeHee

HrIX fro tttrap()KoMaclrra6nrru uccneroBaHvlflM u3l.r.ertertvls

3TVX KAVqVKOB HET.

ofi rocltt4qecrcoft orpacn[ s Ka3axcraHe B r. Acraue
KoC]v{vqecKoro IIeHTpa Pecny6nzru Kagaxcras

r4Maerct KaiaxcraHcro-Qpanqy3cKoe TOO <falau> ro
Bcex BI4AoB KocMIrqecKLIX annaparon. B Kagaxcraue

BOACTBa KrCMlIeKTyIoqI4X.
eeHuofi paKerbl-Hocvffers. cnepxlerroii Karefopt4ll Ant
O <Haquouanrnlrfi qel{Tp KocMI{qecKLrx uccne4onanuit tt

qeHr,rrc oreqecrBeHHoro AepoKocMl4qecKoro KoMt4Tera obua
KarIecrBeHHo f o yfnennacTvKa.

rIoBbIX 3JIeMeHTOB, a raKxe orAenbHblx KOMTIOHeHTOB

oHHbre MarerpvaJlbl rloBbllrreHHofi upounocrvl kl yaapuofi

srrcoroft rrporlHocrl4 Ia y4apnoft Bt3KocrI4 e Ka3axcraue He

vx nprrxoArtrrct IaMlloprl'tpoBarb. flo uexAyHapoAHoMy

brx rexHoJlorufi>> (Aoronopu PKPT) r (BacceHaapcKl4M

o6rrquolc, BoopyxeHl4x> (eacceuaapcKoe corralreHlle),



KaTeropr4H (ceKpeTHble)) ?i ((cBepx

3anpeqeHbl K ny6nvKarlulr u
BbrcoKoKaqecrBeHHof o yrnerlJlacrlrKa
cflM.

Cnqsr reMarrrKrr Arrccepra
cSopuupoBaHbl Brrcruefi nayv
Kasaxcran B coorBercrBnlr c

focyAapcrBeHHblMlr [pofpaMMaMll
HanpaBneHuro pirBlrrIlx uayru PI(
BOAHbTX peoypcoB, IeoJlorll.f, ,

r4 KOHCTpyKIITIU)).

Hayv no-u ccneAoBarenbc KiuI

6ro4NerHoft uporpaurvrofi. 076 nllp"
AetreJrbHocTI,I, TpaHcnopl'a rI KOMM

TexHoJror[rl noJIyqeHLIt BbICOKO

aSpoKocMl4rrecKoro Ha3HarIeHI4-fl > Ha

008 <flpurra4Hrte HayrIHbIe vI

0l I 8PK0835 <Paspa6orKa rexHonoru
o6opoHnoro 14 agpoKocMl,IqecKoro

Aua.nur ypoBHfl BHeApeHLIS

flo pesymraraM AzccepraulloHHbrx
r43raHnflx, I'tH.4eKcupyeMblx e 6a3ax

Koruzreroru no o6ecneqeHl,Irc

HayKrr rr Bblcmero o6pasonanus Pecn

u Pecny6nIrKaHcKLIX HayqHo-[paKTI4

uso6pereurae Pecny6nzrra Kagaxcran
npeAcTaBneHHble B Arrccepralll4oH
yrnennacrl4Ka agpoKocMllqecKoro

4.8 Ananu3 TeMarIrKu pa6olsr
VJIVIIINEHI{E KAIICCTBA MCTAJIJIOII

cr{cTeMbr xene3o-yrnepoA ),[pe.4cTaBn

creqrranbHoctu 6D070900 - <Meraln
Tlsnecruo, qro ocBoeHlre HoB

cKBo3Hbx rexHoJlorufi, nanPaueu
<qracrofi craJtn>>, Moxter c

gKcnnyaralllloHHble cnoftcrea zs4e
orrpeAenteTcs B KaxAoM KoHKpeTHOM

yqeTOM LIMeIOqerOCt ooopyAoBaHufl

Cor:racno focy4apcrseltHoil
Pecny6nurz KasaxcraH na 2020-20
cpeAHeTexHoJIort4qecKI4M OTpaCnSM,

noTeHrll{ana Ha Bcex gTalrax [poI'I3BO

criltvI oxBarblBaer KoHBeprepHoe 14

[pr4 rIeM oobeM npoI,I3BOACTBa B

rroprAKa 40%. B ycnoBlltx uocro.fltl
cHrr)KeHVt ce6ecrozuocrrl v AP.,

uporr3BoAcrBa flBlrflercfl oAnoft
rrpoMblllrneHHocrl4. Tarzu o6pa:olt,
HoBbrx cnoco6on ilpol,I3BoAcrna, rpe6
6orsurofi plHTepec Bbl3blBillor

MprHI,IMiInbHbIMtI SuHanconrnnn 3

HEIATI{BHOE BIIIdIHIJE HA KAqECTBO CT

llpo6reua HeMeraJrJII,IqecNtix BKJI

r{ccJreAoBaHzft s AaHHoM HanpaBneFl

OcnosaHueN4 rnr. paapa6orrrz

AByxcraAl{fruoro craJletrJlaBI,IJIbHolro

crapronmfi n 3aKrloqulenumrrl

KperHbre). Texnonoruu yrnelnacrr{Ka 4anuofr Kareropl4lr

TpaHcBepry. llosrouy rexHoJlorulo [poI'I3BoAcrBa

KocMr4qecr.ofi rexnurfi KasaxcraH BbIHyxAeH co3AaBarb

r4, c HaIIpaBJreH[flMIl pa3BI,ITIrfl HayKI{, KOTOpbIe

nuqecrcofi rconruccnefi npra llpaurreJrbcrBe Pecuyblnnu
HKToM 3 clarru 18 3arcona "O HayKe" u (ulu)
f{uccepraqr4oHHa.s pa6ora coorBercrByer Irpuopl,ITerHoMy

PaquonamHoe IrcnoJIb3oBaHLIe rrpllpoAHblx, B ToM qLIcJIe

HOBbre MaTepLIanbI I,I TexHo JIorrII4, oe3olacHble kr3 Ae nvIfl'

BbrrroJlHtJlacb B coorBercrBurvt c pecny6nraxaucrofi

JIaAHbre Hayquble I{ccneAoBanvIs. B odtactu rocrr,rrzqecxofi

nr,rraqura> Jl{b 01 15PK01232 <Paspa6orKa orerlecreeHuofi
JrbHoro vt BblcoKonpoqHoro vl3.4envs. vt3 yrnellnacrl4Ka

15-2017 rr. rI pecny6luxaHcrofi 6rolxeruofi lporpanruofi

AoBaHI4t n o6lacru Kocrr,rrz'Iecrofi .4etrenbHocrt4 ) l\9

rrpol{3 BoAcrB a yAapolpoqH oro yf JIennacrLIKa An,t uz ge tuir
arreHr.rr ) ua 20 7 8-2020 rr.

JTbTaTOB AI|CCepTaIII{I| B rlpaKT[rlecKyro AeflTeJrbHocTb.
ccneAoBaHufi onyltuKoBaHo 9 pa6or, I43 HI'IX: 3 crarefi e

Hrrx ScopuLs; 2 crartv B ve4art4tx, peKoMeHAoBaHHbx

e c(pepe HayKpI LI Bblctrlero o6paaoeanus, MusucrepcrBa
uxz KagaxcraH14 3 pa6oru n c6opuurax MeN4yHapoAHbIX

rcux nou(fepenqnft. TarcNe ony6:rur<onan I narenr Ha

Ha none3Hylo t\loAeJlb. Pe:ylrraru HayqHbIX raccne4onaHufi,

pa6ore, Texnorofl4.fl npoLI3BoAcrBa yAapoflpor{Horo

arreHnfl. BHeApeHbI e TO O < KazTechlnnovations >.

acJraH P.K.< CoeepilreHcrBoBaHI{e rexHoJloru[ BrIIIJIaBKLI I]

uvvr c [ppIMer]eHIreM vHHoBaIILIoHHbrx rexHoJlorlafi' sa 6aze

Hnofi na covcKaHve creIIeHI4 .4oKropa $znoco$uu (PhD) no

lvlfl>>.

TexHoJIorI4qecKl4x npoqeccoB kllrpr xoru6r'lnupoBaHHbx

Ha cHr,rxeHl,Ie HexeJIareJIbHbIx uprluecefr, T.e. lonyqeHl4e

BeHHO YJIVqIIIHTb ee KaqecrBo vI) cJIeIOBaTeJIbHO,

fl.. flolyueHne craJrpt c HI,I3KrrM coAepxaHI'IeM rIpI'IMeceI4

rtyqae pa:pa6orroft onrzllanbHbrx rexHoJrorI4qecKLIX cxeM c

MaTepI4anbHbD( pecypcoB.

rrpofpaMMe vlg.!ycTpvanbHo-I,IHHOBaIII4OHHOTO pA3BilTI1fl

5 roAu Merannyprl4qecKall npoMbrrxneuHocrb orHocrrrct K

r{To rpe6yer ycr4neHvlfl HayrlHoro 14 I'IHHoBaIIuoHHoro

crBa roroBofi lpo4yrqzra. Mupoeofi yponeHb npoLI3BoAcrBa

aBAJIbHoe rpol43BoAcrBo Ha ypoBHe 95-9804,

HBeprepax 60Yo, n AyroBbIX CTaJIeITJTaBI'IJrbHbIX afperarax
pacryruefi KoEtKypeHIIr{[, rIoBbIIrr er::'rs' npor43Boll4TeJlbHocrrr'

o6ecreqeuve KaqecrBa rIpoAyKIIrrI4 Merilnnyprl4qecKoro

rnaeHefiIxux 3a^ag, crotrlll4x rlepeA oreqecrBeHHble

poI4cxoAI4T rlocro.f,HHblfi noucr IrHHoBaIIuoHHbx MeroAoB I{

x He3HarlureJlbgbrx $NnaHconux 3arpar, g oco6euHocru

u rexHLI'lIecKI4x peruenufi o6ecneqenpLfl KarlecrBa c

MIr. Orurclfi vr3 ocHoBHbIX npo6lena, oKa3blBaroul4x

, flBrflercg. rraJr4qzre n sefi HeMeTaJIJII{qecKux errlo'reHufi.

raff Ao KoHIIa He pellena Il rpe6yer Aa,lnnefiurvx HayqHbIX

TeMbI .4l4ccepralluonHofi pa6oru flBrflercfi' TexHoJlorrlt

uepeAena pr paapa6orxa AoIIonHI4TeJIbHbIX ycrpoficrn B

r.roAbr BbIrIycKa MeT€uIJIa, no3Bon.srcuaq coKpaTllTb AOnIO



HeMeT€UIJILIqeCKLIX BKJIIOTIeHI4I{ I}

craJrerIJIaBI4JIbHOf O arperara.
B KaqecrBe vcxoAHbIX AaH

Hr43KOyrnepoAI4cTbIe MapKI,t cTaIrv,

Teruzpray >) AJUI [onyqenvls cr.f, 6oeblx
Tevrarrara pa6oru BKJIIoqaer

BbrnJIaBKI,I MeraJIJIa, UCCneIOBaHIIe

BHeApeHLIe I,IHHOBaIIUOHHBIX TeX

rrpoAyKIII,IU.

B rIeJIoM, TeMarI,IKa pa6olsl
ynyqlreHpleM TexHoJrofpII4 BbIrIJraBKI4

IrcnoJIb3OBaHlIeM I'IHHOBaIIUOHHbIX

Csssr reMarrrKI,I AItcceP'Ta

cQopuupoBaHbr Bsrcureft na
KasaxcraH B coorBercrBrlu c

focyAapcTBeHHbrMrr rlpofpaMM
cnerII4anlr3l,IpoBaHHOMy HayqHoMy

MaTepl4anoB> rlo npl4opl4TeTy (
yrneBoAopoAHoro cblpbt, HoBbre

Analrus ypoBns BHeAPeHITS

flo pesylr,TaraM AI,IccepraIIrIoHHblx
r431LaH:au, I{HAeKclrpyeuoe n 6age

Kourarerolr no o6ec[eqeHl4lo
HayKpr I4 Bblclrero o6paronanz.fl Pecn

HayqHo-rpaKrlaqecKofi rcon$epenquu

Enpasrafi crl4x IIareHTa.Pesylrraru
pa6ore, a I,IMeHHo pasPa6orxa vlrl.rl

rrrJlaKa no xoAy BblnycKa I43 KOHBe

HerrpepblBHofi pasluexu n cra6onyro
<ApcenoplvlHrrar TenrzPraY >.

4.9 AnaJrus reMarIrKI{
caMoopraHwrca\vLr TOHKI{X CnoeB o

KpeMHUfl Ant rIpI4MeHeHI',Iq B OIITO3JIe

rfunoco(fuu (PhD) ro creul4a-rr

MaTepI,IzrnoB)

CnnNenue qyBcrBLITeJIbHocrII

arryanruofi upo6neuoft. LIcc

3HepreruqecKyro craol'InbHocTb

MarepuurnoBeAeHl,Iu .sBrqerc.g re
HaHOCTpyKTyp K MHO| ocTyrleHrlaTo My

Lrepapxl4qecKl,Ix ypoBnefi . [annue
v HHoBallrrrlHHbIMl4 ceofi creaNdl'I.

Eo.lrrruoft t4HTepec [PeAcraBn

noBepxHocrll TBepAbrx reJI II
3ro cssgaHo c reM, qro irpoqecc or
HOBbIe [oAxoAbI K TIOHI',IMaHI4IO rIpH

Crpyxryprr Ha ocHoBe qacrvl

6rrrs [cloJlb3oBaHbr B KaqecrBe

O6pa:onalrple HaHoKJI auePon ZnO

flpoqecco]r, roroprrft uoxet 6rrrr
flnouaArryAelrnofi [oBepxHocrv )\a

Orsrau Ias Hau6oree BaxHLIx

cBeroM, npI{BoAtIIIee x SorozHAyIIId
cgoficreaNll{ SKoI,ITOHOB I{ Toqeq

nposBnsrb et!(pexrunu]'Io JIIoMIlHec

r<ounarnofi TeMrIeParYPe a [Pon u 80-900/. cBel'a B BI'IAI'IMoM AIIaIIa3oHe'

aJrv vl cHa3ITITb r{3HOC syreponovurrx Marepl{anoB

brx Anfl parpa6orru reMbl uccreAoeaHllfi err6Panu:
qexe AO <ApcenoPMl'IrrarlyeMbre B KoHBeprepHoM

ce6s. aHaJIpt3 cylqecrByloqux rexHoJIorrII4 14 MeroAoB

paspa6orry n

t4 KatIecTBa

I4 KaqecrBa MerannolpoAyKlllll4, a TaKXe

olr4fi ilnfl ynyqlxeHuc rlpouecca BbIIIJIaBKI4

oxBarblBaer unporufi cneKTp BorlpocoB, cBt3aHHbIX c

MeT€UIJIa rr IoBbIIrreHI4eM KaqecTBa MeTaJrnolpoAyKullu C

oAoB B paMKax cllcreMbr )Kene3o-yfnepoA.

c HarlpaBreHr,rqMu pa3Brrrrlfl HayKrlr KOTOpbre

nuqecrcofi r<oullccuefi npu lpaer{TeJrbcrBe Pecuydlnrcu
HKToM 3 c:tarbrr 18 3arcona t'O nayKe" v (u,ru)

v.. Teua Auccepralluonnofi pa6orsr coorBercrByer

anpaBJIeHI4Io <llpousno4crno v o6pa6orxa MeTaJIJIoB Lr

eoJrorl4q, Ao6uqa u nepepa6orra Ml4HepanbHofo 14

uraJrbr. TexHoJIOrrIra. 6esonacHble rr3Aenlrt lI KoHcrpyKIII{u )'

yJrbTaToB AI|CCepTaIIUII B rlpaKTnrrecKyro AesTerbHocTb'
ccneAoBaHuil orry6tuKoBaHo 5 pa6or, rr3 HIuIx: 1 crarlq e

usrx Scopus; 3 crarsu B vl.:,ranvsx, peKoMeHAoBaHHbIX

n c$epe HatyKLI LI Bblcurero o6pasonanus' MusucrepcrBa

rru Kaeaxc)Tal v I pa6ora n c6opnrare Mex4ynapoguofi

TaxNe rIoJIyqeHbI 3 uarenra Pecny6nraru Kasaxcras u 2

Hbrx r4ccJregonanuft [peAcTaBneHHbre B AI,ICCepTaIITAOHHOfi

rlr4oHHbrx ycrpoficrn Ant cerrapaqlll4 paclnaBoB MeraIIJra rI

pa A B pa3nrlBoqHoM oTceKe rlpoMex(yTorlHoro KoBrIra AJI'

Sruouoeyro 3aroroBKy peKoMeHAoBaHbI K BHe.qpeHI'Iro e AO

Kener6erconofr A.8.. <LlccreAosaHlae sS(fercron

cr4Aa III{HKa IIa rIoBepxHocTI'I [epapxuqecKofo rloprlcroro

poHr,rKe), [pr3AcraBrennofi Ha coI4cKaHI'Ie crerleHl4 AoKTopa

6D071000 - <MarepuaJIoBeAeHI'Ie I4 rexHoJlorut HoBbIX

ceHcopHblx MilTepl4anoB B pe3ynbrare Aefpala\vpr flBrseTcfl

Hr,re HacbrrqeHr4q cr4rHaJra SIIP rro3BoJlteT oIIpeAenIzTb

pMr,rpyeMblx crpyKTyp. Ar<ryanurofi renAenqraefi B

oT Tpa,{I{qI{oHHbx MeToAoB cI4HTe3a IIJIeHOqHbx

aroMHo-MoneKynflpHoluy 4l'I:afi uy' BKJIIoqarcqeMy HecKoJIbKo

)yKTypbI, 6rar o4apr cI4H epf erl4 rIecKI{M e $ Seruan'r, o 6laAaror

a (f $ ermr oaMoopf aH v3a\vlw Hkt 3Kop a3MepHblx cLIcreM Ha

o 6pas o eau h fl nepvo [u vecKl4 ylopsAoqeHHbrx crpyKTyp'

IrfleT c g. KB a HTOB hIM Vl gB IeHl4 fl NILI' KOTOpbIe np eArI o n araroT

o6pa: onaH L$. Mur eqlaLr.

oKcr,rAa III4HKa,, BHeApeHHbIe B KpeMHUeBbIe IOAJIOXKI4, MOryT

oMnoHeHroB p€BnlrqHblx [onynpoBoAHI4KoBbIX upu6opoe'

Ha noBepxHcrcru, TaK u B nopax o6parqa sBrterc{ BaxHbIM

LIcIIoJIb3oBaH]]Ia3oBbIXAaTIII4KaX,fIocKoJIbKyyBenuqeHple
I'IKA YBENUqI,IBAET CIO qYBCTBI4TEJIbHOCTb.

nofrcrs zno nBlrgeTcr ero I4HTeHCITBHOe B3al4MoAeficreue co

BaHHbIM e$([rexrau. Sror a(p(peKr B ocHoBuolt o6ycloBrleH

,qeQexron. Btrcorca-f, SHeprrr.a cr'fl3rr SKcI4ToHoB rlo3BoJlter

rlr{Io B 6:rux*reu ymrpa$raoJleroBoM Al4ana3oHe Aaxe [pI4



B AaHHofi pa6ore 6ruu
<fparramHofi rvlop$onorueft r
pa3nr4qHoro MacIIITa6a, 6stttu nc<:

(f opuzponaHrlll BelrlecrBa, uccJreAo

floryueuune crpyKrypbl
KpeMHLIt c elerrponuoft npoBo

o6pa:onaru4eM HaHoKpI4crilJIJIoB, IrH

pa3, qro o5ycrarnuBaer npL'IMeHeHHe

Csqsr reMarrrrclr A*r

c{oprvrupoBaHbr Bsrcureft naYu
Karaxcran B coorBercrBllrr c

focyAapcTBeHHbrMr,r [pofpaMMaMl'l
HarrpaBneHl4lo pa3BvlTr4s HayKpr P

<AlrrepHarvtBHafl SHepferI'IKa u lex
BOAopoAHat sHepferl4Ka, Apyrze
vt HaHoTexHoJroruLI) IIo np
yrneBoAopoAHoro cblpbt, HoBbre M

HaqnonanrHoro Hayrlnoro coBera rI

Hayvuo-uccneAoBarenbcKat
[porpaMMolt uHAycrpI{aJIbHo-I4HHO

roAbr I,I 6sl;ltu BbInoJIHeHbI B paMKax

- rIpoeKT rpaHToBoro tPuuaHc

relre <OtrvtMvlsar\vtr crpyKTypbl ro
rz6xofi no.IlJroxKe)).

- rporpaMMa qelenoro tfu
TeMe: Paspa6orxa texuonorraf cu

sSQer<rnnutrx QoroxarilJII4TI4qecKI'IX
Ananur ypoBHq BHeAPeHrlfi

flo pesylrraraM AIlcceprauI4oHHbIX
r4sranvflx, I{HAeKcLIpyeMbIx n 6 as ax

Citescore 6olee 25%); 4 crarsu s

KaqecrBa n c(fepe HayKI'I I'I Bblcllrero

Pecny6ruxr Kasaxcraln u 9 Pa6o'r
npaKTllqecrzx ronSePeuqrafi .

4.10 AnaJrns reMarlrKrl
MaTepI4zInoB Ha ocHoBe aJIM

HAHOIIACTLIIIAMI,I NAJIJI ATVIfl'>>, II

ro creqvanbHocrll 6D074000 - <Han
B Hacrosrqee BPeMs, cPeAIl

aJrMa3o[oAo6nlre yrnepoAHble rlneH

Arvrop(fHrre zInMa3onoAo6nrre

rpa6olorIEqecKl{Mlr, 3neKTpoHHbIMI4

flBrfleTcs OAHI'IM I43 He3aMeHI'IMbIX M

DLC nneuox arvrop$Horo yrnepoAa

HI'IX MOXHO OCOOCHHO MO)I{HO

roxpmrzfi, 6naro4aP.a cBoI'IM TPI'I

vMeror unoroSynKllrroHaJrbHoe rrp

cvcTeMax.
flomulro oco6rrx MexaHI4

orJrr,rqalorct nrtcottofi 6uoconu
aJlMa3ono.Ilo6ntrlt nJIeHKaM AJrI4Tenb

cBoftcrB u He oKa3blBiu BpeAHoro

Moxtto orMerI'ITb KaK oqeHb Bax(H

rrJreHoK B KaqecTBe noKpbITI'It Ha u
yMeHbllrarculee rpeHLt€, B rlpo

IICIIOJIb3CIBaHHe B Katlec'rBe rloKp

pa6oranu MeroAbI cI{HTe3a o6pa":qon c I4epapxl4qecKo-

Hocrr{, onpeAeneHbl MexaHI'I3MbI o6pasonaurar crpyKTyp

br qacTI4IIbI c HeCKOMIIeHCI,IpOBaHHbIM 3aptAoM rlpu

br JrroMvHecIIeHTHbIe ceoficrea nonyqeHHblx o6pa:qon.

TIIIHKa Ha rIOBepxHocTI4 UepapxnqecKoro nopklcrofo

Mocrblo rIo3B,oJII{JIrr ctpopl,rupoearr rerepocrpyKTypy c

BHocrb $oro:rrclruHecIIeHIII4II Koropofi noBbllxeHa B 40

HLrX CrpyKr:yp B 0IITO3JIeKTpOHI',IKe.

quu c HarlpaBJreHuqMu pa3Brrrl{f HayKrrr Koropbre

xnuqecrcofi rcounccuefi npu llpanureJrbcrBe Pecny6,runu

HKToM 3 crartra 18 3arcona "O nayrcet' n (uml)

f]zcceprauuoHHarl pa6ora coorBercrByer rlpl4opvrerHoMy

<3Heprern.ra v Mallll4HocrpoeHue) rro npzopl{rery
rr4r.r: Bo3o(SHoBJrteMbIe I4croqHIlKI4 gHeprurl' flIepHafl Lr

Hr4 Kr,r 3Heprupt )), HayqHoMy HarlpaBneHIaro <HanoMarepl4anbl

<<feonorzq, go6stua u lepepa6orKa Ml4HepanbHoro Lr

vraJlbr. TexHoJrotus. 6esoracHbre v3AenLrr r{ KoHCTpyKIII,I|4 ) t4

flpaer,nemcrn e Pecny 6 tut<u Kasaxcrau.

r6ora BbIrIoJrFItJIacb B coorBercrBltl{ c rocyAapcrneuuofi

Horo pa3lrrrrur Pecny6tvrxu Kaaaxctau rta 2020-2025

rrlr4x nporpaMM 14 npoeKToB:

poBanus MOli PK I'IPH: AP09260940 (2021-2023 rr')
KIIX IIJICHOK ANfl I'I3|OTOBJIEHV' COIHEIIHbIX SJIEMEHTOB

poBaHIrt MHBO PK I4PH BR21881954 (2023-2025 rr') no

HaHocTp)'KTypI,IpoBaHHbrx MaTepl4anoB Ans' co3IaIJI|IA

4on, Qoro u fa3oqyBcrBl'ITeJlbHbrx ceHcopoB.

yJrbTaTOB AlrccepTallnrr B rlpaKTrrrrecKyrc AeqTeJrbHocrb'

;neAonanufi ony6lraronaHo 16 pa6or, pI3 HI4x: 3 crarru s

nrx scopus a web of science (noxasarelb IIpoIIeHrI4JIb IIo

IIo
HA

3AaHIrtx, peKoMeHAoBaHHbIX Kouurerou no o6ecneqeHl'Ilo

lpazonanus \4unucrepcrBa HayKI4 Ir Bblcrrlero o6pasoeauur

c6opnuxax MteN4ynapoAHbrx z Pecuy6nIIKaHcKI4x HayqHo-

Ocenr6aenofr O.P. <CosAaHIae HoBbIX KoMrIo3I{THbtx

uoAo6Hux 'y'rnepoAHblx TIJIeHoK n'ro4ra(puqupoBaHHbx

rennoft Ha coI4cKaHLIe creIreHI'I AoKropa SunocoSuu (PhD)

aTepl,Ianbl I,I HaHoTexHoJIOfI4I'I ).
HeynopqAoqeHHblx crpyKTyp yrnepoAa MoxHo oTMeTrrrb

rarc $opruy, BbI3BaBIIryro nau6olrruufi I4HTepec yqeHbIX'

KLr o6laAator yHI4KanbHbIMIl MexaHI'IqecKI'IMLI'

v 1pyfuMr4 cBoficrsaN{z. EnaroAapt cBoIrM cnoficrsaN4 oH

)pr4irnoB e o6racrz HaHoTexHoloruft. o6lacrs npI4MeHeHI4q

eHb IIrHpoKa 6:raro4aps oco6eHHocr.t{M zx cnoficrn' Cpe4u

I4TblIcIIoJIb3oBaHIIeAaHHbIXIIJIeHoKBKaqecTBe3auI4THI,IX
xHrrqecKl4M I'I MexaHI4qecKuM ceoficrsaN'I. Kpoue roro, oHI4

eHeHr{e B orrTfiqecKrrx, SJreKTpI4rIecKI'IX u 6uowegwllrHcKlrx

r4x r.r sJreKTpoHHblx cnoficTe, IIJIeHKIT avrop$noro yfnepoAa

Mocrbro v ;xnull'IecKofi r{HeprHocrbro. 3ro ro3Bor-ser

BpeMq pa6,rrarr B afpeccllBHblx cpeAax' He rep'sq cBol'rx

vfl Ha xI{BbIe KJIeTKI'I, C KOTOpbIMVI OHII KOHTaKTI4p}'Ior'

o6racrr rpIlMeHeHI4t, I{cIIoJIb3oBaHve anMironoAo6Hux

ITJIaHTaTax, Kr)HTaKTLtpyIOUt4x C KpoBbIO, I,I KaK IIOKpbITI'Ie'

,, ycralaBIrLtBaeMblx Ha cycraBbl. Yctanolleno, qro efo

H,a r.{MnnaHTalix KoMMepqecxu stp(fexlllBHo'



B Aannoft pa6ore rpeAcra

csoftcrs aruop(fnoro a;rua:onoAo6uo

ocHoBe. C qelrro rIoBbIIrIeHI4fl cBoI4

c<peprr I{x npI,IMeHeHI4t rIPeAna

MoAI4(bI4III4poBaHI{e aroMalv{I4 Apyf
[o3Borser Ao6Iarrcs cneAyloilIl4x pe3y

rpa$r.rrorroAo6Hyro crpyKrypy, cH

rpuSororutlecKLlx csoftcre IIJIeHoK

gJreKTpoHHbIx csoficre B IIrt4PoK

npoBoALIMocrv 14 r. 4. llponeAeHlle

HoBbIe Susurco-xuMllqecKlle csofr

HaHorracrr{uH e DLC HaHoIIJIeHKax,

HanpaBneHI,II{ BaxHo Ant co3AaHufl HO

n ycrpofrcrBax orlTo- I{ HaHogneKTpo

Cnsrs reMarlrrcrr r
cQoprvrupoBaHbr Brrcurefr HayrrHo-

Ka:axcran B coorBercrBrru c rl

f ocyAapcrBeHHbrMrr rlpof [iaMMaMrr.
Teua AIacceprallurl coor

rrpofpaMM, npl{HtTbx ceroAHt B

HaIrpaBneHLIIO pa3BvrT[s' HayKI',I

HanpaBJIeHI4ro HayKI4 pa3BwTl4fr

yrneBoAopoAHofo cbrpbs, HoBbIe M

flpe4laraelrax AI'IccepraIIVoHHaJ{

$zuancrapoBaHns. 3a 2018-202I
MaTepLIanoB Ha ocHoBe yfnepo.{Ht'IX
(AII08855 7 45 -PazPa6ouca ron,t

auopSnrx anMa3orloAo6nux yrnepo

2022 rotax B PaMKax HaYr{

AHalur ypoBHfl BHeAPeHT{fl

IrlccreAoeaHllfl , npoBeAeHui,re B xoAe

ponb B AaluHefiureN{ pa3BI4TI414 TexHoJI

paspa6orru ycrPofrcrn HaHo- I{

orrrI,IqecKLIX cI4rHaJIoB. flo pe:ymr
[eqarHblx pa6or, B ToM qrrcJle 4 crens

BxoAtIIrI4x B Ql, Q2 z Q3 KBaprI4JII4'

Analytics ul uttu IlMerouII'Ie Cite Sco:re

c6opur,rrcax rpyAoB HayqHo - rpaKrl4q

br pe3ynbrarb.t I,IccJre4oeaHufi oco6eunocrefr crpyxrypbl I'I

yfnepoAa LI HOBbX KOMTIO3I4III{OHHbIX MaTepl',IanoB Ha I',x

ailMa3ono.Ilo6urx yrnepoAHblx TIJIeHoK rr pacurl'rpeuus

aercs. I43MeHeHI,Ie ycloeufi cI4HTe3a vr [pl4MecHoe

oJIeMeHToB. YcranowleHo, tITo n'to4ratpnraqm lneHoK

braroB: rlepexoAa crpyKTypbl nJreHoK I'I3 aJlMa3onoAo6Hofi B

HAf BHyTpeHHr4x HarrptxeHr{fi, yueuHueEnfl 3ABLICI{MOCTI{

oT ycnoBr4fi oKpyxarcuefr cpoAbl, I43MeHeHI{fl OIITLIKO-

crleKTpe, ua6lroAenuq nepKon-rul4ouHoro MexaHIr3Ma

(pnnaquu IraHorIacrIrIIaMLI naJInaALI{ rlo3BorLtr BblsBurb

u flBlre]H]/rfl. KOTOpbIe Moryr IIpoqBl',ITb I',I3OnI{poBaHHbIe

pactrrupl4Tb o6lacrr rx npl{MeHeHvfl. Vlsyueuue B AaHHoM

bxx H aHoKoMrIO3t4 THbrX Marepl4 ilnoB, KOTOpbIe uc[onb3yloTcq

KI,I.

quu c HarIpaBJreHIrflMlI pa3BrrTrrq HayKr{r KOTOpbre

nqecr<ofi rconruccueft upu IlpaurreJrbcrBe Pecuy6;rrarcu

nKToM 3 crarbrr 18 3arcona tto Hayrett lr (u'rn)

yeT ocHoBHbIM Ha[paBreHuqM BaxHbIX fOcyAapcTBeHHbIX

ne. fiucceprarryrfl. coorBercrByer npoSranbHoMy HayqHoMy

bHble vccrel:oBa]d.rufl'>> vt nppIopI4TeTHOMy

eoJrorvq, Ao6uqa il nepepa6orra MllHepanbHoro Ll

TexHoJrorura, 6egonacHat npoAyKrrytfl' vt KoHcrpyKllrru)'

BbrIro,IIHeHa B paMKax npoeKTOB TpaHTOBOfO

, (AfI0513\1495-Pazpa6orra HoBbIx KoMrIo3I'IqroHHbx

cpeA c HaHoqacrI4IIaMI'I MeruIJInoB IIJIaTI'Inoeofr rpyrrrlbl) 14

,rroHHblx HaHocrpyKTypI{poBaHHEIX MarepI4aJIOB Ha ocHoBe

brx rrJreHoK, coAepx(arqlrx KpeMHrafi > pealusonannrrfi s 2020 -

bcKt4x pa6or IIo reMaM'

JrbraroB AI{CCepraIIIIIr B rlpaKT[qecKyrc AefTeJrbHOCTb'

.onHeHLIq Arl ccepralrr'ronnofi pa6oru, I4rpalor BaxHyIo

nfi necran4aprHblx HaHoKoMIIo3I4THrIX MarepuanoB Ant
(TpoHIrKLI, BtoM qLIcJIe ycrpoficrn [plreMa u o6pa6orxz

4t...ptuqvrosnofi pa6orrr 6rulo ouy6luroeano 16

B Me)KAyHapo AHbIx pelleH3l',rpyeMbrx HayqHbrx xypHaJlax',

.rraHHbrM Jour nal c itation Reports KoMIIaHI4I,I c larivate

npolrleHTunb e 6a3e AaHHbIX scopus, 12 pa6or Y

x Mex{AyHapoAHbIX r<on(f epenuuft
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