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<<MarepuuuroBeAeHrre, HaHorexHoJroruu vr vrlax.e

f opHo-ruer€rrnyprr{qecxzfi Lt Hcrr{ryr 14 MeHu O.A. Eafi rouypona

r. Aruarrr <<I7>> Mas.2023 r.

Ilpeqce4areJrb: Kyaafi6epreHoB K.K., .{oKrop PhD, san. raQeApofi MHzI4@.
Cercperapr: Eruur T.E., r4Hx{eHep raQe4prr MHuI4@.

flpucyrcrBoB€rrlu (n cooreercrBl4lr c floroxeHr,reM o,{nccepraqiaoHnoM coBere, He MeHee

213 ,rlrcuoe raQegprr): Bcero 12 qnenon raQe4pbr, vr3 Hvx npucyrcBrBoBum 10 .ureHos

ra$e4prr.
Kygafi6epreHoB K.K. - san.rcaQe4pofi, 4orrop PhD, CuarynoB A.y.- A.r.H., upoQeccop;
Eafiruvr6eroBa E.A. - accoq. npoSeccop, r.Q-vr.u., HaxunKbr3br M. - npoQeccop, K.x.H.;
Eefice6aeea A.C. - craprurafi npeuoAaBareJrb, r.Q-ru.H., Asar C. - npoQeccop, PhD,
KarKososa X.K. - accoq. npoQeccop, r.Q-u.u., Koruzrvr6aes E.III. crapunfi
npeloAaBareJrb, acczcreHrbr - Kenrel6eKoBa A.E., bl6pafiurvrrqyJr A.T.
Co croponur: KanpanoBa B.VI. - A.r.H., npoQeccop raQeaprr <<XfIufI3>>, Mepru6aes
E.C. - 3ane4yroqnfi ta6oparopzefi r<aQe4prr <M[ITuTCM), Eceurasues A. - ulaArur.rfi
nayruufi corpyAHr4r, Jla6op ar opvrfl, Qnorop e areHroB u o6orolq enur^

TTOBECTKA [H.f:
O6cyx4enze AlTcceprarluonnofi pa6oru PhD .AorcropaHra

<<MatepuzIJIoBeAeHIie, HaHorexHoJrorr{Lr 14 vrH}KeHepHEUr Qzszru Eaxurylu H. Ha TeMy

<<Vrnepr44aro>>

rqSeaprr

<I,Isyrenue QopuupoBaHLrs. crpyKTypbr vr csoficrs r43Hococrofirnx uorprrrzfi
rap6ouzrpz4a rI4TaHa npv nerupoBaHrru nx pa3nLrqHbrMlr gJreMeHTaMLD),

rlpeAcraBlennofi Ha coI{cKaHLIe crerreHr{ AoKropa Qr,rnocoQzu (PhD) [o cneUu€rJrbHocrLr
6D071000 - <MarepI{€uIoBeAeHLre r{ TexHoJrorrrf, HoBbrx Marepr{€rJroB)). :..

Hayvnure KoHcyJrbraHTbr:
- Kenxerynoa ArZ4ap Kapayronurr, AoKrop PhD, Hayrurrfi corpyAHLrx (I4ncruryr

Melarrryp rnir u O6orauleHrrf, ).
- Arzes Ann 3nsepoBlltl, PhD, A.r.H., upoQeccop (Texaccrufi yHr{Bepcr{rer B

,{arrace, CIIIA).

OKasHUTYT I 9-02.BxnucKa Lt: nporoKona 3aceAaHr,r.f, ra$egpu



HEKOMMEPI{ECKOE AKIII4OHEPHOE OEIIIECTBO ( KA3AXCKI4ft HAqZOUATTTHUfi
r{ccnEAoBATEJrbcKr4fi rrxnnqB ctctffi yHI,tBEpct4TET I4MEHI4 K.H.cATIIAEBA)

- Kyrs4een EpNau Zteueuonzu, K.r.H., upoQeccop, llpoperrop ro
KoproparllBHoMy p€I3BLITLIIo (Ka:HLITY una. K.I4. Carnaena).

PerleHseHmr:
- Harrrc6eros X. - AoKrop PhD, u.o. AoIIeHra <<KagHY uu. Alr-@apa6u>>.
- Crvrarynoe A.y. A.r.H., npoQeccop raQe4pu <<MarepzarloBeAeHlle,

H aHorexH oJr o rLr 14 t4 LrH)Ke H e pHafl S,.usu ra>> .

CJIYIIIAJII4:
Ilpe4ce4areJrb Kyqafi6epreuoB K.K.: Eaxurynu flaypus6er o6yrancr B

AoKropaHType KasHI4TY LTM. K.I4. Carnaesa ro crequ€ulbHocrll 6D071000
MarepuanoBeAeHue r4 TexHoJrorLrf, HoBbrx Marepr{iuroB)> B 2016-20L9 roArr. B Hacrogulee
BpeMr oHa 3aBeplrvJra ALrcceprarllroHHyro pa6ory Ha reMy: <<I4syrenue QopvrzpoBanns,
crpyKTypbr u csoficrs r.r3Hococrofirnx norpnrzft rap6oHurpn4a rI{TaHa nptr
JrerlrpoBaHvrtr Lrx pa3nnrrHbrMkt gJreMeHTaMu)), Koropztf, 6rua yrBepxAeHa Ha YqeHovt
coBere lopno-rr,reraJrnyprll.recrczfi vrHcrkrryr I{MeHrr O.A. Eafironypoea Ka3HI4TY or 04
anpeJr.r 2022 n (upzras Nl 488-a). ,{ry npoBeAeHr{r{ oKcneprrr3br rro Ar{cceprarluz
Eaxurynn Haypus6ena 6uru Ha3HaqeHbr perleH3eHTbr, KoMrrereHTHbre B

coorBercrnyrouqefi orpacJrrr, Haruc6eros X. Aorcrop PhD, u.o. Aorlenra <<KagHV urvr.

Anr-@apa6u>> vr Crvraryron A.y. A.r.H., upoSeccop raQegpu <<MarepuulJroBeAeHlre,
HaHorexHoJrorlrkr vr rrHx(eHepHar Qzszra>., Koropble [oAroroBunu perleH3lrrl rro

AzccepTarIVLl.
K upe4sarqLrre rrpeAcraBJrf,ercfl Ar4cceprarlzoHHar pa6ora AoKTopaHra Eaxuryru

Hayprrs6eKa rro cneqLr€rJrbHocrlr 6D071000 - Marepr4€InoBeAeHlre u rexHoJrorus, HoBhrx

Marepr4€rJroB Ha reMy <I4syrenue Qopur,rpoBaHr4r crpyKTyprr ll cnoficrB Lr3Hococrofirrrx
norpurufi rap6onzrpv4a rvrraHa npv nerupoBaHnv r4x p€BnuqubrMu gneMeHTaMu>).

Hayunure cra?KrrpoBKrr: B cnsgu c HerronlqeHrreM Bn3br n CIIIA 4nr uayrrrrrft
crax{LrpoBrz. Baxuryrrbr Hayprr:6eK npoxoAuJr Ha1^rHyrc craxnpoBKy s 2019 <<Hayunou
yHlrBepcurere Marairzuu>>, Marafisuf, B ropoAe lletranr.

Ecrur Her BorlpocoB Iro noBecrKe AHf,, cnoBo rrpeAocraBfl.f,erc.f, AoKTopaHTy
Eaxuryrrr H. Ars AoKJraAa. Pemauenr 20 vruHyr Ha npe3eHrarlurc AoKJraAa.

Eaxrrry.unr H.: Ynaxaeurrfi lpeAceAarenb v yBar(aeMbre lpucyrcrnyrorque!
Pa:peruzre [peAcraBLrrb BalrreMy BHLrMaHLrro ocHoBHbre pe3ynbrarbr ALrccepraquonHofi
pa6oru Ha reMy: <Zsyuenze SopuzpoBaHr4fl crpyKrypbr rr cBoficrn u3Hococrofirlx
uorprrrnfi rap6onzrpvAa rLrraHa rrpu JrernpoBaHvrvt vx pa3nlTrrHbrMpr gJreMeHrayu>. B
AoKJIaAe orpalreHbr aKTyurJrbHocrb, IIeJIb, 3aqaqv pa6orrr, ocHoBHbre rIoJIoxeHI{.f,,
BbrHocLtMbre Ha 3arrIHTy, HarrHbre pe3ynbTaTbr rr BbrBoAbr ALrccepTaIIUV.

C"rryura"rru: Crryruanz Eaxurynrr H., roropufi B cBoeM Ao aAe u3noxrI,rn cyrb
Al4ccepraIluonnofi pa6oru. ,,{orna4 6rrn npe4craBJreH n Qoprvre ilpe3eHTarluu. B xoAe
AoKJraAa 6:r.ttu o cBerrleHbr cneAyroqlre Borrpocbr :

1 . Arrya-rrbHo crb Lrc cneAyerraofi upo6JreMbr.
2. I-f enr kr sapla'tv AncceprarluoHHoro LrccJreAoB aHvrfl..

3. Hayrrra;r HoBr{3Ha.

4. OcnosHbre uoJrolreHu{, BbrHoctrMbre Ha 3arqI,ITy.
5. Meroahr r,rccJreA oBalntrs.
5. P*ynrrarbr LrccJreAoB aHvrfl .

@KasHHTYT I 9-02.BunucKa r,rs qporoKona 3acepLannfl, xa$e4pu



HEKOMMEPIIECKOE AKIIIIOHEPHOE OBIqECTBO ( KA3AXCKVuI HAIT4OHANbHbIIZ
r4ccnEAoBATEJrbcKHfi rnxrillvsctcuit yHr,rBEpcrrrET ITMEHI,I K.I4.cATTIAEBA)

7 . f Ip arcrwre c K€Ls 3 H arI?IMo crb ArI c c ep r a\uu.
8. 3arlro.reHlre LT BbrBoAbr.

IlpeaceaareJrb Kyaafi6epreHoB K.K.: Croso rpeAocraBJrf,ercr orerrecrBeHHoMy

HafrHoMy KoHcyJrbraHry AoKropy PhD, HC Kenxeryrony Afiaapy Kapaynonu.ry
(uonoxurenrnrrft or3brB npznaraerca).

[orcrop PhD, nayunsrfi corpyAHnrc KenxreryrroB Afiaap Kapay.rronnv

Bo npevrx BbruoJrHeHkrfl Aucceprarlr{oHHofi pa6orrr Eaxrrrymt H. rpotBI4JI ce6s rar
caMocrorremurrfi, qeneycrperrarennrtfi nccneAoBareJlb. OH TIoBIIcLTJI csofr
TeoperLlqecrufi v [paKTnqecxuit ypoBeHb, ocBavBas. coBpeMeHHyro MeroAoJlorrlro
LrccneAoBa:rtuit u BbrlorHrs gKcnepr.rMeHTbr rro A?rcceprarluonHofi pa6ore. Oqeur
aKKyparHo BbrrroJrHrn Bce 3a4alr^vfl. Ero pesyrbrarbr BoclpoLt3BoArrcf,. To ecrr urr
AaBaJrLr Te )Ke 3AAAIIII'.fl. ApyfrrM nrOArM 14 pe3yJrbTaThr Bocnpor43BoAr4Jrr{cb.

Caua pa6ora aKTy€rnbHa. llonyreHbr xopouue pe3ynbrarbr B xoAe uccJreAoBarrnir.
floAroronuttu I rrareHT Ha rroJre3Hyro MoAeJrb rro p*ynbraraM krccJreAoBarruit. Cefi.rac oH
Ha cTaI'vvr nepenlrcKLr c perIeH3eHToM.

B rlenoM AprcceprarlrloHHatr pa6ora Eaxurynrr
3aKOHqeHHOe rICCneAOBaHUe, BbITIOJIHeHHOe Ha BbICOKOM

TeopeTuqecKoM ypoBHe, I{MeeT [paKTLrqecKoe 3HaIIeHLIe, oTBeqaeT BceM rpe6onanvtflM)
rpeAbf, BJr.f, eMbrM K AoKrop crofi ALrc cepraqnu PhD.

.{nccepraq}roHHar pa6ora Eaxrrrynrr Haypus6eKa rro aKTyzrnbHocrtr, Haf{HoMy
ypoBHIo, HoBn3He, 3HarrLTMocrkI pe3ynbraroB u o6qerr'ry o6rervry uccneAoBatruit
coorBercrByer BceM KpLITepkrf,M, npeAbrBJrfleMbrrr,r r< PhD Azcceprarlr{rrM, r.r Mox(er 6urr
peKoMeHAoBaHa K 3alrlure B AVcceprarILroHHoM coBere rro c[eqvaJrbHocrlr 6D071000 -
<<Marepu EtrroBeAeHkr e z rexHoJrortrr HoBbIX MareplrzlJroB).

llpe4ceqareJrb Ky4afi6epreHoB K.K.:
lanafire rerlepb 3acry/rraeM Halrrux peIIeH3eHToB.
upo$eccop raQeaprr <<Mareplr€lJroBeAeHlre, HaHorexHoJrorr4r4 r{ r{H)r(eHepHa.r{ Qzszna>
A.T.H., Cnrarynon A.Y.

C*rary.non A.Y., A.T.H.r upoQeccop: 3Apaucreyfire, yBaxaeMbre qreHbr
raSe4pu! MoNno nrd cpa3y 3arrLlTarb saNre\aerus?

Ilpe4ce4areJr b Kyqafi 6epreHoB K.K. :,{a, r<one.tro.
Crvrary.non A.V., A.T.H.r npoQeccop: .{zccepraqrroHHzrf, pa6ora rocBcrleHa

aKryanbHofi reue "Zsyuenne QopuupoBaHr{rr crpyKrypbr }r cBoficrs r.r3Hococrofirnx
uor<purzfi rcap6oHztpv4a rvrraHa rrpu Jrerl4poBaHl4r.r vx puBnlrqHbrMr4 gnerueHraun".
Zccne4onaHvrfl. n erofi o6racrz MoryT rrpr.rBecrz rc paspa6orKe HoBbrx MarepLr€rJroB 14

TexHoJlorutfi, cyrqecrBeHHoMy rloBbllueHr{ro KaqecrBa r4 HaAe)KHocrLr rorosofi [poAyKrlr{u.
3avre.taH vfl tr rr peAJro?KeHrrfl rro A rrcceprarl[ ll :

- He AocraroqHo IroJIHo rloKa3aHbr KoJrr4qecrBeHHbre [apaMerprr Qa:onoro cocraBa
I{ crpyKrypbr JrerklpoBaHHbrx TiCN norcpurufi;

- He uoHtrHo, KaK ocyulecrBJl.lercf, rrpoqecc JrerlrpoBaHlrrr rap6ouzrp vr4a rurana;
- HeyAarIHo cQopnrynllpoBaHbl Ha1r.rHble BbrBoAbr B rlenoM no Ar4ccepraqnouuofi

pa6ore.

H. npeAcraBJrfler co6ofi
coBpeMeHHoM HarrHoM v

Bonruroe cr;.acu6o pyKoBoAr4TeJrro.

Cnoso [peAocraBJrrercr perleH3eHTy

@Ka:HI4TY7 I 9-O2.BunncKa r43 nporoKona 3aceAaHr,rrr rar[e4pu



HEKOMMEPqECKOE AKTIHOHEPHOE OETTIECTBO ( KA3AXCKTTfr HATIHOHAnbHbIft
r4ccJrEAoBATEJrbCKr4fi rSXHr,rqnCX]/lit yHI4BEPCI4TET r,rMEHr{ K.T4.CATTIAEBA)

- B TeKCTe BCTpeqarOTCr He rotrHble
nyHKTyarILroHHbIe I{ rp aMMaruqecKue ouru6ru.

OrueqenHbre 3aMeqaHyrr I{ rIpeAJIo)KeHLu He .f,BJrf,Iorcf npI{HIIu[LIzuIbHbIM]I I4 He

cHulr(aror nayurofi IIeHHocrr4 u npaKTruecrofi 3HaquMocrl,I oqenranaevrofi

Ar4ccepraqzonnofi pa6oru.

QoprraynzpoBKu, opQorpaQuqecKue,

Co4epxaHze Auccepraqzounofi pa6orrr Ha rer\{y <<Z:yreuue QoprraupoBalnvrfl
crpyKTypbr u csoficrs Lr3Hococrofirrx uorprrrufi rap6onnrpr,r4a ruraHa npul

JrerLrpoBaHr4Lr r4x p€BnLrqHbrMrr gJreMeHTaMrD) ttoJlHocrblo coorBercrByer rpe6onanuant
rrpaBrrrr npvcyxAeH yrenofi crerreHlr AoKropa Qzroco$uz (PhD) no crequ€IJlbHocrlt
(6D071000 - Marepu€rrroBeAeHue u rexHoJrorr4r HoBhrx Mareplr€iloe) KOKCOH MOH
PK. ,{orropaHr
cuerll4iurbHocrr{.

Eaxrrryru Haypua6er 3acny)KrrBaer npucyx(Aenus. creueHu rlo

cofJracHbr c 3aMerlaHugttu?
Oreer: Enaro4apK) 3a rroJre3Hoe 3aMeqaHr4e.!:a.- cornaceH uoJrHocrbro. flo rroBoAy

KoirlFrecrBeHHoro rrapaMerpa Qasonoro cocraBa v crpyKTypbr nerr{poBaHHbrx TiCN
norprrruft 6y4er rrpoAenaHo pa6ora u lpe.qcraBJrro sa ctailtAe K 3arrllrre.

llpe4ce4areJrb Kyqafi 6epreHoB K.K. :,{aree cJroBo npeAocraBJr{ercr BropoMy
perleH3eHry Harnc6eKoBy X.T., AoKropy PhD, r4.o. ,{oqenry raQe4pu <fuszrcu
rBepAoro reJra r{ HeJrr,rHefiuofi Qzszrz>>, KasFry uu. Alr-@apa6u.

Harcuc6enon X.T., AoKTopy PhD, n.o..{oqenry rcaQe4pu <<Qnu{Krr rBepAoro
TeJra If HeJrl{HefiHofi Qururclr>>, KarHY nrr. AJrr-(Dapa6u: 

'{nccepraqroHHa.fl 
pa6ora

Eaxuryru Hayprrs6eKa cocrovrr u3 qerbrpex rJraB, BBeAeHurr u 3aKrrorreHnfl. I4rorovr
paooTbr rro TeMe AnccepTa\vvr flBrrfleTcfl pflA HoBbrx v AocToBepHbrx HarrHbrx
pe3ynbraroB. O6ocnoeaHHocrb 14 AocroBepHocrb Ka)KAoro HafrHoro pe3yJrbrara
(nayrHoro rloJlo)I(euut) rIoATBepx(Aaercfl, o6reuovr u crarr,rcrzrofi gKcrrepuMeHT€lrrbHbrx

AaHHrIX r4vxanaJwl3oM, u ny6rurar\r4flMr4pe3yJrbraroB r4ccneAopanufi B MexAyHapoAHbrx
HayqHbIX Lr34aHLrflx, a rarcKe 6uru anpo6npoBaHbr Ha Me)KAyHapoAHbrx HayqHbrx
xonSepenlll4{x. .{ocroaepHocrb KaxAoro rroJrox(eHnf, rroKa3aHa qepe3 no4po6noe
AOKa3aTeJTbCTBO B TeKCTe pyKOrrUCU.

Buno4u corrcKareJrr xapaKTeprrcyrorct
coorBercrBl{eM rroJrox{eHr4rrM. 3aKruo.reHze. cQoprrayrprpoBaHHoe ro
pa6oru, cornacyerct c aKTyuulbHocrbro, ocHoBHbrM coAepx(aHlreM pa6oru u flBIrflercfl,
Lr3Jro)KeHHbrM B JrorrrqecKofi uocleAoBarenbHocrll BbIBoAoM.

Tar xe B Aucceprarlr4oHHar pa6ore Haypus6era lrMeerct
npeAnoxeHue:

- ,{onomrLITb crll{cor o6osHa.reHlrfi u coKparqenuit [pr.rBeAeHHofi s Ar,rccepraqxu,
HarIpLIMep Ha crpaHLTIIe 23 Bcrpeqaercr coKparrleHr,re PECVD, Ha crpaHlrrle 36
Bcrpeqaerct coKpaIqeHLIe MPy[ vr. A.t Koropbre orcyrcrByer B crr]rcKe coKparrleHnlr.

- [o 38 crpaHLIIIbI HoMep crpaHLTrI yKa3aHbr Ha BepxHefi rcononruTyJre, Hartunas. c
39 crpatturlbr Lr Ha BepxHeit, u Ha HLDKHefi roloHrr4Tyne.

- Ha pucyHKax 2 u 11 orcyrcrByror ccbrnKrr Ha r.rcroqHr4Kr.r.

- B reKcre LIHorAa BcrperlarcTcr opQorpa$urrecKze, [yHKTyarluoHHbre H

fpaMMarr.rqecKkr e ourz6rz.

@KaIHI4TVT I 9-02.BunucKa r,r3 nporoKola sacdgauur raQeapn

Ilpe4ce4areJrb Kyqafi6epreHoB K.K.: Xorer 6u cnpocLrrb, Hayprra6er, Brr

BrryTpeHHuM eAT4HCTBOM VI IIOJIHbIM

pe3yJrbraraM

*
3aMerIaHI{t pl



HEKOMMEPqECKOE AKrIr{OHEPHOE OETqECTBO ( KA3AXCKt4fi HArIr4OHAJrbHbIfr
I4ccnEAoBATEJrbcKLrft rnxrurqn ct<tfrt yHI4BEIcHTET I4MEHI4 K.I4.cATIIAEBA)

- B froJlox(eHrrtrx, BbrHockrMbrx Ha 3arqlrry, peKoMeHAyercf Ao6asurr
KOJrr[rrecTBeHHbre xapaKTepr4cTuKu, KoTopbre ecrb B BbrBoAe Av q c eprallnu.

Orlre.reHHbre 3aMeqaHvrfl. 14 rrpeAJro)KeHrrr He f,Br.f,K)Tcr nplrHrlunuaJrbHbrMLr u He

cHLrx(arcT naytrofi rleHHocrLr vr [paKTuqecrofi 3HatrkrMocrLt oqennnaeuofi

AlrcceprarlzonHofi pa6oru.
.{uccepraqrroHH€ur pa6ora Ha reMy <I4ayrenue QoprrazpoBaHus, crpyKrypbr Lr

csoficrs Lr3Hococrofirux uorprrrufi rap6ouzrpz4a ruraHa pr4 JrerkrpoBaHurr nx
putsnnqHblMu gJreMeHTaMrD> noJrHocrbrc coorBercrByer rpe6onanuru [paBr4n
rpvcylrAeHur yqeHoft crenenLr AoKropa QznocoQun (PhD).

Ilpe4cegareJrb Ky4afi6epreHoB K.K.: Eomruoe cnacu6o Xacyran
TypcuHrarrEeezq! .[ruaro, no Arrcceprarluu KpylHbrx 3aMeqaHLrfi peqeuseHT He cAeJruu.

flonoxzreJrbHo orHeccr.
Oreer: Xovy cKa3arb, cnacz6o Bau 6onuuoe 3a 3aMeqaHr{e Lr [peAnoxenus. Bce

3aMeqaHue 6y4er uclpaBneHHo.
oECyI(AEHr4E

Ilpe4ce4areJrb Kyaafi6epreHoB K.K.: Ysaxaelabre KoJlJrerr.r, Telepb [epexoAlrM
r 4pyrofi cra4vru, sro o6cyxAeHLIe B npeHr{f,x. floxaryitcra,yBax(aeMbre KoJrJrerpr y Koro
ecrb KaKLre Bolpocbr rro AaHHofi pa6ore?

Eafirupr6eroBa B.A.: - Bu cK€r3€lJrrr, qro Baru MeroA peaKTLrBHoe MarHerpoHHoe
pacnblJleHue. 9eu p€I3HzrIa or o 6rrqHoro MarHerpoHHoro pacrrbrn eloue?

Coucrcare;rr: - pa3HLIIIa B peaKI{LIoHHbIX ra3ax roropufi krcrroJrb3yrorcs, Arrfl,

HaIIbIJIeHLI', 3TO aIIeTLIneH 14 a3OT.

Cuary.non [.Y.: - Kar Qopvrzpyercx Qa:osoft cocran?
Coucrcarelr: - Sopnrr,rpoBaHlre @a:rr TiCN ocyrqecrBJrrercf, rro MexaHkr3My

3aMelrleHut aroMoB C s N y3nax yroprAoqennofi perxerKr4 TiN. Ha caMoM AeJre N 6olee
oJleKrpoorpullarenen n rpe6yer MeHbrue ceo6oAHoft 3Hepruu fn66ca AJrr peaKqnn c Ti
ro cpaBHeHLIIo c C, uosroMy qacrzqu TiN c 6omruefi aeporrHocrbro o6patyrorct, a C
BKJrrOqaeTcr B cTpyKTypy rro MexaHr{3My 3aMerrleHlrr.

Crvrary.non [.V.: - kT3 rlero Aon)KeH cocrorr Aerarru 4rix HaurureHue 3arrlrrrHbrx
norpurufi?

ConcrcareJrb: - HaITIV rIoKpbITLIf, Mo)KHo HaHecrlr Ha putlHbre Aer€urkr rr3 MerEUIJra r.r

AilKe r43 nJracrrma. Ho KarrecrBa agreznit norgbrrt4fi 6y4er pa3nafl,.

Bafirnrvr6eroBa E.: - rara.s roJIIrIkrHa rroJrfreHHbrx 3arqlrrHbrx rroKphrrufi? *
CoHcrcare.nr: - ronlqrlHa Harrrr4x [oKpbrrrrfi upe4craBJreHo na cl.. tit1e cry.14.

Cauoe rolcruft noKpbrrzfi uor<asaro 2,23 MKM.

Asar C.: - rcarcofi npoIIeHT rlrlcrorbr nMeer Barrrr4 peaKrlr4oHnHfi rasrr? r{ncrora
fa3oB BJII4f,er Ha KarlecrBo Barrlx norprrrnfi?

CollcrcareJrb: - rIpI4 ocaxAeHl{Lr nofpbrrr{fi TiCN B KarrecrBe peaKrluoHHbrx r€BoB
I4clroJlb3oBurr4 a:or (99,99 %) I4 alleruJlen (99,1 Yo), a B KaqecrBe r{HeprHoro aproH
srrcrrrufi copr (99,993 Yo).Hucrora r€tsoB BJrurer Ha aAre3r4ro nor<purzfi.

Kanrcosona X.K.: - Bu [onyqaere noKphrrlre ((MLtKpo) pa3Mepax, a rroqeMy
Lr3Mepf,eTe rnepAocTb B (HaHo)) pa3Mepax?

@Ka:HI,ITV7 I 9-02.BunucKa r,B nporoKorra 3aceAaHr{f, xaSegpu



HEKOMMEPIIECKOE AKIII,IOHEPHOE OEIIIECTBO ( KA3AXCKI4ft HAqZOTTETNUTTfr
r4ccnEAoBATEJrbcKHfi rexnuqe a<wit yHI4BEIcI{TET I4MEHI4 K.}I.cATTIAEBA)

Coucrcare.nr: - llpz u3Hoce Aerarefi TBepAocrb rroBepxHocrHoro cJror orreHb

BaxHa. 9ro6u u3Meplrrb Jrlrrub rn€p4ocrr uorpurzfi He lr3Meprf, rroAnoxKy, Mbr

[crronb3oBaJwr MeToA HaHouHAeHTr.rpoBaHue. HanounAeHTrapoBaHr{e [poBoAr,rJrr4 Ha

HaHorBepAoMepe Nanoscan-4D.
Ka"rrKosona X.K.:- lloueuy rroBepxHocrb noKprrrnfi uccneA ere B oJreKTpoHHoM

MLrKpOCKOrre, a TOnrqLtHy rroKpbrTLlr B orITI{rIecKoM uuxpocroue?
CoucrcareJrb: - B csssu c He BbrcoKLrM pa3perueHr4eM LrMeHHo Harxero COM,

roropufi B lilvluO, HaMlr He yAulJrocb rronfrrrrb rrerKoe lrso6paxenue ronulrtHbr

rroKpbrTr.ur rrpu IIoIIepeqHoM cerreHr{u.llosrouy oTcHsJrLt noKpbrTltr MeToAoM olTlrqecrofi
MrrKpocKorruz.

Ilpe4ce4areJrb Kyaafi6epreHoB K.K.: - Kar orleHlrJrkt aAre3uoHHbre KatrecrBa

norpurzfi?
ConcnareJrb: - Bonpeur ucrrbrraHr4e [oJrfreHHbrx rroKpbrrr{fi ueroAoM (ruap Ha

AI4cKe)) AJI.f, orlpeAeneHLI.a kI3Hococrofir<ocru, HaMu 6rrro upoBeAeHa KocBeHHar orIeHKa

o6parqon Ha aAre3LroHHhre KaqecrBa.

Ilpe4ce4areJrb Kyaafi6epreHoB K.K.: - B uuorvx HafrHbrx pa6orax Bcrpeqarorct
MHorocJrofiHue 3arrlkrrHbre noKpbrrus. Y Bac cKoJrbr<o croes uorpurzfi?

ConcrcareJrb: - Y nac Jrrrrrrb oAr4H crofi noKpbrrlrfi, rar KaK He crof,Jro B 3aAaqax

A r.rcc epTaqufi uno ro cn o fi n a.s 3arrluTHafl , rr oKpbrTr{r.

Ilpe.qce4areJrb Kyaafi6epreHoB K.K.: - Ha l0-crrait4e BVAHo rrro c yBenrlqeHr4eM

rroroKoB arlervneHa cKopocrb ocaxAeHue rraAaet, o6rxcHure nouevry?
ConcxareJrb: - C yneruueHlreM rroroK arlerr{JreHa, coAep)KankreyrJrepoAa B KaMepa

oca)KAeHrle yBenuqvBaercfl, v sa c.rdr relarreparypbr nJra3Mbr yrnepoA B BI,IAe caxr4
noKpblBaer rloBepxHocTb MkrrueHn I{ 3T}IM )Ke Merxaer pacnblJleHr4ro aroMoB TuraHa qro
yMeHbrxaeT cKopocTb ocaxAeHLrs..

Ilpe4ce4areJrb Ky4afi6epreHoB K.K.: y roro-Hu6y4r erqe ecrb eoupocrr?
Boupocon ner. Pa6ora orreHb xoporu€u, a BbIf,BJreHHbre 3aMeqaHlrr JrerKo Lrc[paBlrMu. Bce
TIacTHUKLI pacuupeHHofo HayqHoro ceMkrHapa, BbrcTyrrLrBrrrve B Aucrs/cckrl|r,
eAI{HorJIacHo peKoMeHAoB€uIu Avrcceprarl}roHHyro pa6ory Ea5urylu H. K 3arqr'rre B

ALICCepTaTIUOHHOM COBeTe rro Harrp aBJreHkrro MaTepr{iuroBeAeHzr.
Ha groM o6cyx4enue ALrcceprarluoHHoro lrccJreAoBalans, PhD-4orropaHra

Eaxuryrrr H. uoxno
llpe4nararo

crruTaTb 3aBeprueHHbrM.

rrpr{HrrTb cJreAyroqee 3AKJIIOIIEHLTE IIO
,}

oocyx.{eHLrro
AllccepraIlzonnofi pa6oru Baxrrrymr H. na reMy <<trtlsyrenue QopvrzpoBaHkrtr crpyKrypbr
u csoficrs l43Hococrofirux norpurufi rap6oHurpu4a ruraHa npu Jrerr4poBaHr{r4 Lrx
p a3[Lt TIHbIMLT 9JreMeHTaMLr)).

3AKNIOqEHIIE

PacruzpeHHoro 3aceAaHkIt HafrHofo ceMLrHapa rca@e4pu <<Marepu€uroBeAeHlre,
HaHorexHoJror[r{ Lr rrHx(eHe pHafl, Snsura> KasHI4TV zrvr.

ro A?rcceprarlnu AorcopaHra (PhD) Eaxnrylrr H.
crpyKTypbr vr csoficrs rr3Hococrofirrrx norprrrnfi
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HEKOMMEPqECKOE AKIII4OHEPHOE OETTF.CTBO ( KA3AXCKV%T HArfylOHAnbHbIfr
I4ccnEAoBATEJrbcKI4ft rnxn[qsa<uit yHI4BEIcI4TET I4MEHI,I K.I,I.cATTIAEBA)

JIefLIpOBaHvIUIdX p€BILITIHbIMII SJIeMeHTaMLI)), npeACTaBJIeHHOro Ha COI{CKaHI{e CTeIIeHLI

AoKropa $urocoQuz (PhD) no cueqlr€lrrbHocru 6D071000 - <<MarepLI€uIoBeAeHI{e I{
TexHoJIOftIrI HOBbIX MaTepI'I€UIOB).

1. ArcryaJrbHocrb reMbr uccJreAoBaHufl

[etastu, KoMnoHeHTbr, MexaHlr3Mbr MarxLrH 14 pexyqrrg LrHcrpyMeHTbI AoJIx(HbI
o6ecue.rlrBarb raKofi yponenb MexaHu.recrofi [poqHocrvl n xvIMvIqecrcofi cra6zmnocrll,
qro6rr onu o6ecnerrr4B€urlr KaK AonroBerrHocrb, TaK n npoI43BoAVTeJIbHocrr. ,{4r perreHl4f,

orlrx 3aAaq upkrMeHrrror rrrlrpoKlrfi cuerrp rBepAbrx rroKpbrrrrfi. B uocreAHlre AecflTnrIerr4s,
6rrn parpa6oran rnep4ufi pacrBop Mex(Ay TiC v TiN, a uMeHHo TiCN. lloxpurze TiCN
AeMoHcrpupyer rrpeBocxoAHyro MCXAHI{qECKVTO CTOLIKOCTb TepMlrqecqrro
cra6zmnocrb. Ero rpu6onorkrqecKoe noBeAeHrie 3aBr/rcr{T or MeroAa u ycnoBI4I4

ocaxAeHrrfl, ToJrrrILrHbr rrJreHKrr v oco6ennocrefi crpyrcrypbr. flosronry 6omruoe
TexHoJrofr.rqecKoe 3HarreHLre r.rMeeT paspa6orrca eoQercr{BHhrx cuoco6os oca}KAeHr{s

norpnruft zs TiCN.
Cpe4u MeroAoB ocax{AeHlrs oAHLTM us Hau6oree rroAxoAsrrlr{x AJUr r{3roroBJreH}r:r

cBepxrBepAbrx v rr3Hococrofircux norcprrrnfi flBlrflercfl. MarHerpoHHoe pacrrbrJreHlre

uocro.rrHHbrM ToKoM, LrcrroJrb3yeMoe KaK B peaKTr{BHofi, rar rr B Hepearquonnofi cpeAe B

ycnoBlrflx BbrcoKoro Bar(yyMa. BosN,roNHocrb BapbvrpoBannfl,TaKr{x [apaMerpon u yclonzfi
ocDKAeHI,I.g KaK, cMelrleHkre rroreHrlnara Ha noAno)KKe, cKopocrL rroroKa peaKrlnoHHhrx Lr

I4HeprHbIX f€l3oB, ToK rIJIa3MbI, zunyrrcnrrfi pe)KuM ocaxAeHrrr, LrcrroJrb3oBaHlre

KoMrlo3llllzonnofi MLIITIeHu Lr ApyrLre orKpbrBaror HoBbre Bo3MoxHocrr4 Ant HaHeceHus,
uorprrrzfi TiCN c yn)qlxeHHbrMlt MexaHlrqecKrrMur v rpu6onoruqecKuMLr
xapaKTepLIcrLIKaMLI. Onpe.qeJleHr.Ie cBr3rr MexAy ycnoBr4rMr,r ocaxAeHr4fl vr

Mr{{pocKonraqecrcofi crpyKTypofi ocax4eHHbrx nJreHoK f,BJrrercr KrrcqoM K onpeAeJreHr4rc)

Haunyqullx ycnoBnft npoqecca Anfl, rroJrfreHr4r rroKpbrruit c 3aAaHHbrMz csoficrBaMz.
OcHosrrsa.f,cr Ha olLIcaHHoM Bbrrrre, TeMa nacro.sqefi ALrccepraquonnofi pa6oru
flBlrflercfl amyalruofi.

HosnsHa reMbr.
V.rlrtrreas nepcrIeKTLIBHocrb Lr ru6rocrr MafHerpoHHofo pacnblneHns MoxHo

co3Aarb ycnoBu.fl ocaxAeHll-r BbrcoKoKaqecrBeHHbrx 3arqlrrHbrx rroKpbrrl{ft c uouorrlbro
nerkIpoBaHl4.fl floKpbrrvrs. pa3HbIMr4 gJreMeHTaMH, Koropbre yBenl{qrzBarcT TaKHe cnofictua,
KaK BbICOK€UI HaHOTBepAOCTb Lr r.r3HOCOCrOfirOCTb, Hr43KUe rOessUrIr4eHTbI r{ BbrcoKat
a4re3uxnoKpblTl{fi r ocnose LI ApyrI,Ie. B HayrHofi rnreparype Bcrper{arorcr AocraroqHoe
Korl4qecrno pa6or rro BnI4.sHI{Io Jrerr.rpoBaHHbrx gJreMeHToB Ha crpyKTypy u cn'Oficrna
lroKpblTllt Ha ocHoBe TiCN. O4naro, LrccJreAoBanvre Bnkrfl:rrus, gJreMeHToB aJrrcMvHr4fl. Lr

IILIpKoHLIfl na TiCN rIoKpbITLte rrpu MarHerpoHHoM pacubrJreHvrLr vs1ytnaercr B M€lJroM
KoJII{qecrBe rI rloKa3blBaer o neo6xo4l{Mocrr4 rrry6ororo 4alrHefinero r4ccJreAonanu.s. llo
orHoIIreHI{rc Brr4flHnfl xpoMa v, raHTuura Ha csoficrsa TiCN noKpbrrr4e B HafrHbrx
Marepl{zlJlax BoBce He Bcrpeqaercfl..llosronay, HoBt43Ha reMbr AlrccepraqrEoHnofi pa6oru
tBJUIerc{ LT3freHLIe QopnazpoBa;ans crpyKTyprr u csoficrB r43Hococrofircux lorprrrufi
TiCN rpLI rIeruTpoBaHuLI ux Cr, Zr, Al u Ta. B 4ucceprarluoHHofi pa6ore HoBrr3Ha
LIccJIeAoBaHvrv B AaHHoM HalpaBneHLrlr AzIJro HoBbre r4 rleHHbre HafrHbre AaHHbre n o6lacru
u3y'aeHur I{3Hococroftrux 3alrlLrrHbrx uorprnufi TiCN. Buepnue [pu ocax(AeHur4
rBepAbIX norpurzfi Ha ocHoBe TiCN MeroAoM peaKrlrBHoro MP rpuMeHeHhr
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HEKOMMEPIMCKOE AKIII,IOHEPHOE OEIIIFCTBO ( KA3AXCKI4IZ HAIII4OHAJIbHbIfi
I4CCJIENOBATENbCKI,Tfi TEXHI4TIECXUfr YTMEEPCI4TET I{MEHI4 K.H.CATTIAEBA)

KOMIrO3LrrItrOHHbre MeT€UUrUqeCKLre MLTTUeHI{ C HarrJraBJreHHbrM Jrerllpyrcq}IM MeT€LIIJIOM

Ct, Zr, Al z Ta. OupeAeJreHo Brrufl:nue Jrerrrpyrcqux oJreMeHToB: Cr, Zr, Al n Ta na
crpyKTypy, cocraB r4 MexaHuqecKr{e, rpu6ororrrecKlre csoficrsa rIoKpbIrLIfi zg TiCN.

nac[opToB cooTBeTcTByloqux

COOTBCTCTBVIOT rpe6onanv.flM)

2. Hayvnbre pe3yJrbrarbr B paMKax rpe6onanufi rc ArrcceprallrrflM (nt.2,5,6
<<rlpanlr.n [pncy]r(AeH[q crenenefi>>
cleqrraJrbnocrefi HayqHbrx pa6ornnrcon)

Hayrrrue IIOJIO)KEHI{' AI"'ICCepTarlllkr

[peAbrBJueMbrM rc pa6orau raKoro poAa.

B pa6ore [ocneAoBareJrbHo peuarorcr rrocraBJreHHble co[cKarereM 3aAarlz. B
cocraB Akrccepraqzonnofi pa6oru BxoArr cJleAylorque gJIeMeHTbI: "HopuaruBHble
ccullcul', "Bae4euze", rureparypnufi o6sop, rrocBtxleHnufi npo6JIeMaM Soprr,rr,rpoBanufl
TBepAbrx Lr3Hococrofirzx norprrrufi, gKcrreprrMeHTzrrlbH€ul qacrb us 4 pa3AenoB,

"3arutoqeHlle", "Cuzcox LTcIroJIb3oBaHHbIx LIcroaIHzKoB" u "flpunoxeHkra". B Hasax
cAeJIaHbI Ha) rHo 3HarrkTMble, JIorpIqHo apryMeHTLtpoBaHHbre BbrBoAbI. OcnoeHHe
rroJr)4reHHbre pe3yJrbTaTbr cBoArTcf, K cneAyrouleMy :

/ onpeAeJreHbr orrrrrM€urbHbre ycJroBrrf, ocaxAeHlre rroKpbrTr414 Ha ocHoBe

rap6 ouzr pu4a rur alaa MeroAoM p e aKTr4BHoro MarHerpoHHoro p aclbrn eHvrfl;
/ vtccte$oBaHbr vopQororur, crpyKTypa u cocraBbl uorcprrruft, nonyqeHHblx

MeTOAOM p eaKTkr BHO| O Maf HerpOHHOf O p acrrbrn eH.Lr[.;

{ orrpere.rreHbr BJrprA:eILrfl. nerr4pyroqux oJreMeHToB, TaKrrx rar Cr; Zr; Al; Ta na
MexaHr4qecKlre csoficrna noKpbrrkrfi zs r l6onzrpz4a ruraHa;

/ oqeneHbr BJrLrrrHnfl nernpyroulux gJreMeHToB, TaKr4x rcax Cr; Zr; A1; Ta Ha

rpu 6 on o ruq e cKlre cs o fi crsa rro Kp brrt4 fi u: rcap6 oaurrpu4a rnr aHa;
y' nanecenrr onrr{MLr3prpoBaHHbre no4pbrrrrf, Ha KoHTaKTHbre rroBepxnocrLl

yn op Horo rroArxr4rrH vna vr rrp o B eAe Hu e Haryp H brx r{ c rrbrr annft;
{ orrcnttu3upoBaHo [oKpbrrrre Ha ocHoBe TiCN Anfl rpu6ororzqecKLrx

upunaenenzfi c nosrrureHHofi rrcHococrofiroctro ro pe3yJrbraraM uccJreAoBannfl,

crpyKTypu u cnoficrB roKpbrrur.
3. Crenenr o6ocHoBaHHocrrr H AocroBepHocrrr Karr(Aoro HayrrHoro p$yJrbrara

(uo.rroxceHnn), BbrBoAoB rr 3aKrrorreHrlq corrcKareJrfl, cQoprvry.rupoBaHHbrx B

ArrccepTaru{H
flonyreuHble B xoAe rdccJreAoBaHvrfl, pe3ynbrarbr rr BbrBoAbr orpaxaror coAepx(alnvre

Bcex p€BAeJIoB B JIorLIrIHofi uocreAoBareJrbHocrlr u rroATBep)KAarcTct rty6tvrcaqurrMLr
ocHoBHbIX HayqHhIX pe3ynbTaToB B MeIqyHapoAHbrx u oTeqecrBeHHErx Ha)ArHErx
N(ypHaJrax u AoKnaAaMur Ha MexAyHapoAHbrx ron$epenqr{flx. e"

4. Crenenb HoBrI3HbI KaxAoro HayrrHoro pe3yJrbrara (no.rroxeunR), nrrnoAoB rr
3aKrroqeHlrq coucKareJrs, cQoprvry;rrrpoBaHHbrx B Arrcceprarlu n

Pa:pa6orana rexHoJlorut ocaxAeHr{e rrcHococrofirzx uorcprrrnfi TiCN c
ynyqIueHHbIMrI MexaHI{rIecKuMI{ 14 rpu6onou4rrecK}rMrr xapaKTepr.rcrr{KaMrr MeroAoM
peaKTLIBHoro MaruerpoHHoro pacrrbrJreHus, TvraHa B r€t3oBofi cuecr,r aproH-arlerlrJreH-
430T.

Bnepnrre rpu ocalKAeHLIu rBepAbrx uor<purufi Ha ocHoBe TiCN MeroAoM
peaKTI{BHOfO MafHeTpOHHOfO pacrlblnelJlIfl, rrpr{MeHeHbr KoMno3r4rlr{oHHbre Mr4rrreHr4 c
HaTIJIaBJIeHHIIM JIerzpyIoIqkIM Mer€rnJroM Cr;Zr; Al u Ta c rleJrbrc rroBbrrrreHlrr rBepAocrlr
I{ LI3HOCOCTOfi rOCrU noKpbrTrrr.

Onpe4eneHo BJrr4trHlre Jrerurpyrcqr4x oJreMeHron Cr; Zr; AI u Ta Ha crpyKrypy,
@KagHHTYT I 9-02.Bunr,rcKa r,tg nporoKona 3aceAaHrar xarle.qpH



HEKOMMEPI{ECKOE AKIIIIOHEPHOE OEIqECTBO ( KA3AXCKUft HAIIUOHANbHbIfr
I4CCJIENOBATEJIbCKI4ft TBXTIqBCXVTfi YHI,TBEPCI{TET I'IMEHI4 K.I{.CATIIAEBA)

cocraB r{ MexaHlrqecKpre, rpu6onoruqecKue csoficrna noKpbrrr{it us TiCN. florcpurur
TiCTCN u TiZrCN, nonfreHHbre rpu ycraHoBJreHHbrx pexlrMax xapaKreprr3yrorct
nosrrmeHHofi Ha rroprAoK Lr3Hococrofirocruo Ao 10-7 nrvr3/rra*H rro cpaBHeHrrrc c
aHaIIOrI4qHbIMt4 [OKpbrTn SMrl, rrOJr)FIeHHbIMI4 p aHe e.

Bneprue ronyqeHhr vr vccnepoBaHbr crpyKrypa u cr,oircrea TiCTCN r,r TiTaCN
uorprrrufi , oca)KAeHHbre MeroAoM MarHerpoHHoro pacnbrneHr4n.

5. Oqenrca BHyrpeHHero eArrHcrBa [oryvenubrx pe3yJrbraroB
Bce nocraBJreHHbre rIeJrLT vr3aAarrvperueHbr B rroJrHoM o6reue rryTeM KoMrrJreKcHoro

uccneAoBalnkrfl. c [puMeHeHrreM coBpeMeHnrrx QuanKo-xlrMlrrreqKl4x MeroAoB.
6. Hanpa BJreH Hocrb [oryqeHHbrx pe3yJrbraroB Ha pe[renrre coorBercrnyrculefi

a KTyaJrbHofi upo6"rreMbr, Teoper[qecnofi rrJr rr [pr{K.naAnofi 3aAarr n
B pesynrrare npoBeAeHHbrx LrccJreAoBareJrbcKLrx pa6or [oryqeHbr rroKpbrrLrf, c

eHcorofi rrcHococrofirocrrro. llorprrrnx vs xap6oHzrpz4a rr{TaHa JrernpoBaHHbre

xpoMoM LrJrLr qlrpKoHr{eM, noJryrreHHbre IIpn ycraHoBJreHHbrx pexnMax xapaKTepu3yroTct
ttosHtueHHofi Ha rroptAoK Lr3Hococrofirocrrro rro cpaBHeHr4ro c aHaJrorLrqHErMLr

noKpbrrllrrMuT, rroJrfreHHbrMLr paHee. I4sHococroftrocrr norqpbrrrrfi TiCTCN z TiZTCN
Aocrnraer 10-7 nrnr3/u*H. llpe4noxeHHbre ycJroBr4.rr ocaxAeHr.rr norpurufi r,rMeror
gKoHoMuqecKoe [peLrMyrqecrBo rrepeA paHee paspa6oraHHbrMr4 pe)KuMaMrr sa cqer
I4CIIOJIb3OBaHUS. He AOpOTOCTOTTqVX f€l3OB 14 rrpUMeHeHLrJr OAHOTO MafHeTpOHa C

KoMrro3r{rlzoHnofi Mr4 rrreHbro.

Harypnoro l4crrbrraHnfl, npr4 Harpy3Ke 100 rr co cKopocrbro 750 o6lulrH yrropHbrx
uoArurrrrHlrKoB c noKpbrrlrrMLr TiCN, TiCrCN, TiZrCN, TiAICN Lr TiTaCN,
ocaxAeHHbrMLt Ha AopoxKy KaqeHlrrr rroKa3arrr4 KoppeJrrrpyroque pe3yJrbTaTbr rr3Hoca, fAe
rro p$yJrbraraM orrrr{qecKoft rrrurpocKonr4u Har4Jrfrmefi ngHococrofirocrrro o6raAan
roAruLTuHLrK c rroKpbrrueM TiZrCN. 3ro rro3BoJrrer peKoMeHAoBarb rroKpbrrt4rr u3
xap6onzrpu4a rr4TaHa, nerkrpoBaHHbre Zr u Cr, npu o6pa6orre rroBepxnocrefi TpeHurr

Aerarefi MarrrlrH 14 MexaHrr3MoB AJrr yBeJrLtqeHlrr r,tx cpoKa clyx6u.
7 lo.qrnepxAeHrre rroJrHorbr ony6.rurKoBaHrrfl ocHoBHbrx noloxeunft,

pe3yJr bTaToB, Bbr BoAoB n 3a KrroqeHr{fl ArrccepTarlu[
OcnosHrre rloJlox(envrfl ALrcceprarlltu Lr3nolr(eHbr n 5 neqaruux pa6or, nrruouax 1

crarbt B xypH€rJle BXoAtIqux n 6asy AaHHbrx Scopus (npoqenrutl;o62-it), r{3 Hr{x 2 crarsu
B )KypHaJIax raKxe BXoAtIrIt4x B crrucoK, peKoMeHAoBaHHbrx KounreroM rro KoHTponro ra

HaA3opy n cQepe o6paaonaHvrfl vr HayKLt MOH PK, 1 crarrs BhrrrrJra n 3apy6exuufi
xypHzur, a raK)Ke 1 4orua4 Ha Me)KAyHapoAHbrx ronQepeHrlr4flx.

OcnosHoe coAepxaHue, pe3ynbrarbr u BbrBoAbr rdccneAoBa;aufl, co4epxnarc" B

cJleAyroqux [yoJrlr Karlrr.f,x coLr cKaTelf, :

2 crarss,- e 6a3e AaHHhrx Scopus
1. Kenzhegulov, A.; Mamaev\ A.; Panichkin, A.; Alibekov, Z.; Kshibekova, B.;

Bakhytuly, N.; Wieleba, W. Comparative Study of Tribological and Corrosion

Kshibekova B.B., Wojciech W., TadetszL., Bakhytuly, N. The study of the tribological
properties under high contact pressure conditions of TiN, TiC and TiCN coatings deposited

@KaIHI4TY7l9-O2.BunucKa rr3 rrporoKoJra 3aceAaHr,rr xa$e.upu i-

Characteristics of TiCN, TiCrCN, ffid

2.Mamaeva A.A., Kenzhegulov

TiZTCN Coatings. Coatings 2022, 12, 564.
(npoqenrnts 62-fi)
A.K., Panichkin A.V., Alibekov Zh.Zh.,



TTEKoMMEPTTECKOE AKrIr.IOr{EPHOE OETTIECTBO ( KA3AXCKI'Ifi UArlZOUermnUfi
I4ccnEAoB.c.rBrscK4rZ rEXHr4rrEcxLrZ ytilagEpcl{TET HMEHI4 K.}I.cATIIAEBA)

by the magnetron sputtering method on the AISI 304 stainless steel substrate. Materials
Science-Poland, 41(1), 2023, pp. 1-14 DOI: l0.2478lmsp-2022-0055.

Tar xe pe3yJrbrarbr AncceprarJuu AoKJraAbrB€rJrLrcb vr o6cyx4anucr Ha

MelKAyHapoAHoM HayrrHoM rcoHQepeHrurr :

1. Eaxuryru H., Kenxerynon A.K., MaMaeea A.A., llanu.mun A.B. Bma.snpre

coAepx(aHLTr yrnepoAa Ha cocraB vr rpn6ororuqecKr,re xapaKTepr4crtrKu rroKpbrrr4rr

rap6onr,rrpu4a rr4TaHa rrpv MarHerpoHHoM pacnbrneHzlr <<Znnosarlr4oHHoe pa3Blrrlre
npoMbrruneHHocrLr KasaxcraHa: upo6neMbr Lr peureHl{JD Marepu€rrrbr Me)KAyHapoAsoft
Haf{Ho-nparrz.recKofi ronSepenqzz, uocssuleHHofi 85-reruro co AHr poxAeHr{rr
Hapzuana Kzuru6eKyJrbr [anuns6eKoBa,.aKaAeM?rKa Mex4ynapo4nofi aKaAeMuvr HayK

srrcruefi rrrKoJrbr, AoKTopa rexHlrqecKlrx HayK, npoQeccopa, Aruarbl, - 2022 r. - C. 48-
52

2 crarsu B )KypHaJre BxoArrrlnx B crrrrcoK, peKoMeHAoBaHHbrx Ko*rnreroM rro
KoHTpoJrro u HaA3opy B cQepe o6paronaHrq n Haynrr MOH PK

1. Mamaeva A.A., Kenzhegulov A.K., Panichkin A.V., Kshibekova 8.B.,
BakhytulyN. Deposition of carbonitride titanium coatings by magnetron sputtering and its

effect on tribo-mechanical properties ll Complex Use of Mineral Resources. - 2022. -V.
321 (2). - P. 6 5 -7 8. https ://doi.org/ I0 .3 1 643 I 2022 I 6445 .19

2. Bakhytuly N., Kenzhegulov A.K., Nurtanto M., Aliev A.E., Kuldeev E.I.
Microstructure and tribological study of TiAICN and TiTaCN coatings // Complex Use of
Mineral Resources. 2023.

https ://do i.or gl | 0 .3 I 643 I 2023 I 6 4 4 5 .4 5

v. 327(4). P. e9-110.

8. KoHrcperHoe JrrItIHoe yqacrne aBTopa B rroryqeHlrr.r HayqHbrx pe3yJrbraroB,
Ir3JrOlr(eHHbIX B A rrccepTarurr

,{ucceprallLloHHaf, pa6ora BbrrroJrHeHa B AO <ZHcruryr Merannypruu n
O6orarqeHrrr>).

,{uccepraqlloHHat pa6ora BbrrroJrHrJracb n na6oparopvru <<MerarroBeAeHr,re) AO
<ZMuO>. OcnosHble uoJIoxeHLI.f, paspa6arbrB€lrrrcb B paMKax lpaHToBbrx [poeKToB
[pI{KJIaAHrIX LICCJIeAoBarIuit ro reMe: <<Paspa6orra r{3Hococrofixux,
rruoroQyHKIIt4oHzuIbHbIX, KoMno3rrrlrroHHbrx uorqprrrzfi Ha ocHoBe rap6ouurpu4a
rklraHa>) (]'1bAP08857049, 2020-2022 rr.), QznancnpyeMbrx MOH PK no rpuopurery
<PaqzonanbHoe LIcrroJIb3oBaHLIe [plrpoAHbrx pecypcoB, B ToM rrzcre BoAHbrx pec]pcon,
feoJlofLt.fi, nepepa6otxa, HoBbIe Marepr.r€urbr vr rexHororu.tr, 6esonacHrre u3ltelwrfl, LI
KOHCTpyKTJULT>>.

Cyrrarrrapnoe nLrqHoe yqacTze aBTopa cocTaBr.rJro 90Yo.
HauvrenoBaHrle cleqrlaJrbHocru, rrac[opry rcoropofi coornercrByer Ar{cceprarlrrfl

,{zcceprallns EaxrrryJlbl H. na reMy: <Llsyrenue QopuupoBaHLrr crpyr(rypbr H
cnoficrs LI3Hococrofirux norprrrzfi rap6onzrpuqa rr{TaHa rrplr Jrer}rpoBaHr{r{ }rx
p€BILIIIHbIMI4 3JIeMeHTaMLI), npeACTaBJIeHHOfO Ha COncKaHLre cTerreHlr AoKTopa
Sznoco0un (PhD), coorBercByer crreulrtrJrbHocrr4 6D071000 - <Marepn€uroBeAgrrile u
TexHoJrofl{rr HoBbrx MaTepl{zuroB).

OKaIHI4TVT I 9-O2.BunlrcKa r.Is nporoKola gacdAaurar raQe4pu



HEKOMMEPqECKOE AKTIT4OHEPHOE OETqECTBO ( KA3AXCKnIZI HAIJVOHAnbHbIfr
I4CCJIEAOBATEJIbCKI4TTT TBXTTIAqBCI{ J|TIiT YHI4BEPCT4TET HMEHH K.I{.CATIIAEBA)

10. CoorsercrBrre Aucceprarl[[ npeAbflBJrfleMbrM rpe6onannnu <<rlpann.rr
rpucyrnAeHrrfl creuenefi>> Koprnrera rro KoHTpoJuo n cQepe o6pasoBaHufl u HayKrI
MOH PK

flpnnuua.r Bo BHLrMaHrre aKTy€lJlbHocrb Lr HoBrl3Hy rrccneAoBanufl.,o6ocnonaHHocrb
BbIBOAOB, LIMeIOUIUX TeOpeTVIIeCKyIO u [paKTUqeCKyIO 3HaTILIMOCTb, MO)KHO CqLITaTb, rITO

AlrcceprarlrroHHaf, pa6ora orBeqaer BceM rpe6onaunxu <<llpaeur rrpucprAeHrz,s.
crenenefi)) KoMlrrera rro KoHTponrc n cSepe o6pa^:onaHns,14 HayKLI MOH PK.

Ha ocHoBaHLru Bbrruerr3JroxeHHoro, Ar{cceprallrloHHal pa6ora Eaxrrrylrr
Haypue6eKa peKoMeHAyercfl K 3arrlr.rre Ha cokrcKaHne crereHll AoKropa QunocoQnn (PhD)
no clerlr4€rJrbHocrr{ 6D071000 - <<MarepnaJroBeAeHkre u rexHoJlorurl HoBbIX Marepv€riloB>>

n.{r.rcc eprarlLT oHHoM coBere no H arlpaBneHl{ro - MarepuuuloBeAeHl{e.

TIOCTAHOBI4JIII:
1. ,{ucceprarlLroHHat pa6ora AoKTopaHra raQe4pn <Marepn€LrroBeAeHl{e,

HaHorexHoJrorrrrr kr LrruKeHepH€rr Quszxa>> Baxnryru H. Ha reMy: <<I4ryreuue

QopvrupoBaHvrfl, crpyKrypu z cnoficrB r43Hococroftrux rroKpbrrlrfi rap6onurpu4a rurar'a
npn nerrrpoBaHurur ux pa3nuqHbrMrr gJIeMeHTaMrD) BbrrroJrHeHa B rroJrHoM o6reue u
orBeqaer BceM rpe6onauvrflM) npeAb.nBJrreMbrM K AoKTopcKraM Aucceprarlr4-rM Ha

colrcKaHlre crerreHlr AoKropa QunocoQur,r (PhD) no creqlriurbHocrr{ 6D071000
<MarepuarroBeAeHlre rr rexHoJrorurr HoBbrx Marepu€uroB)).

2. [ucceprarlr{oHHar pa6ora Eaxuryru H. na reMy: <<L1ryreuue QoprraupoBaHr4.rr
crpyKrypbr v csoficre ur3Hococrofixzx uorprrrzfi rap6onzrpn4a rrrraHa rpkr
nefrrpoBaHkrvr vx pa3nlrqHbrMkr sJreMeHTaMLr> [peAcTaBJreHHar Ha colrcKaHvre cTerreHrr

AoKropa QurocoQutz (PhD) .ro cnerlr{€urbHocrlr 6D071000 - <MarepkranoBeAeHr,re Lr

TexHoJrofrrrr HoBbrx MarepuzuoB)>, peKoMeHAyeTc{ K 3alrlure.
Pery.nrratsr roJrocoBaH[q: (3a>) - eAVHorJracHo, (nporLtB) - Her,

(BO3AepX{aBIUVXCT>) - HeT.
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