3AKJTIOYEHHUE
JAuccepranmoHHOro cosera nmo Merajajiyprum, MaTepuajioBeIeHHUIO,
o0orameHui0 1 HaHoMaTepuagam npu Kazaxckom HalMOHAJIBbHOM
TexHuueckoM yHuBepcurere umenn K.!. CarnaeBa no 3amure
AUCCEPTALMOHHON PadOTHI
KemenoexoBoii AitHaryiab Ep:kanoBHbl HA Temy «UcciaenoBanue 3pdexTon
CAMOOPraHU3aNMH TOHKHX CJI0€B OKCH/Ia IUHKA HA MOBEPXHOCTH
HEPAPXUYeCKOro MOPUCTOr0 KPeMHMS /IJIsl IPUMEHEHHS B ONTOJIEKTPOHUKE,
IPEeICTABJICHHON HA COMCKaHUe cTeneHu JokTopa puiiocopuu PhD o
o0pa3oBaTenbHoii mporpamme 6D071000 — «MaTepuajioBeeHHe U TEXHOJIOTHS
HOBBIX MATEPHAJIOB)»

Pa6ota BeimonneHa B TOO «®U3UKO — TEXHUYECKU HHCTUTYT» Npu Kazaxckom
HanponansHOM —~ HMCCIIEOBAaTENbCKOM  TEXHUYECKOM  YHHBEPCUTETE  HMEHH
K.M. CarmaeBa u mnpexncraBieHa B (opMe TUCCEPTAMOHHON palOoThl. 3amura
COCTOSIJIOCH HA PYCCKOM SI3BIKE.

Hay4Hble KOHCYJIbTAHTBI:

1. Myp3aiunoB Jlanar6ex Onrap6exoBuy — PhD, 3aBeayromuii mabopatopuu
OIIP-cnektpockonmu umeHu [O.B. T'openkunckoro, TOO «®PU3NKO-TEXHUYECKUI
UHCTUTYT» npu Ka3axCKOM HalMOHAJIBHOM HCCIIEI0BATEIbCKOM TEXHHUYECKOM
ynusepcutete uMeHn K. 1. Carnaesa, r. Anmatel, Kazaxcras.

2. CnuBak lOmms MuxailloBHa — JOKTOpP TEXHWYECKHX HayK, mpodeccop
Cankrt-lleTepOyprckoro rocyJapCTBEHHOIO 3JIEKTPOTEXHHMUYECKOTO YHHUBEPCUTETA
«JIOTN» wum. B.M. VYassnoBa (Jlenuna)», Caunkr-lIletepOypr, Poccuiickas
denepanusi.

PenenseHnTnl:

1. beiicenxanoB Hypskan beiicenxaHoBuY — HAOKTOp (U3UKO-MATEMaTHUYECKUX
HayK, mpodeccop KazaxcraHCko-BpUTaHCKOro TEXHHYECKOTO YHHMBEpPCUTETA,
UMEeeTCsd B HAJIMYMK 5 HAy4YHBIX MyOiukamui mo crnenuaibHoctd 6D071000 —
«MarepuanoBeieHHE U TEXHOJIOTHSI HOBBIX MaTEPHUATIOB.

2. Kemxerynos Aiinap Kapaynosuu — PhD, MarepuanoBenenue u TeXHOJIOTUS
HOBBIX MAaTEPHAJIOB, HAYYHBIM COTpyAHUK MHCTUTYTa MeTamutypruu u oOoraiieHus
npu KazaxckoM HalMOHAJIbHOM HCCIEA0BATEIBCKOM TEXHMYECKOM YHHMBEPCHUTETE
umenn K. WM. CarmaeBa, uWMmeeTcs B HaJIUMYMM S5 HAYYHBIX MMyOJIUKAIUK 10
cnenmanbHocT  6D071000 — «MarepuanoBeieHue ¢ TEXHOJOTHS  HOBBIX
MaTepHaoBy.

OCHOBHBIE BBIBOJIbI, TTOJIOKEHUSI M PE3YJIbTaThl, U3JI0O)KEHHBIE B JAUCCEPTALINH,
omyOnukoBaHbl B 16 HayuHbIX Tpynax, M3 HuX 3 B 0a3e naHHbIX Scopus; 4
nyOonukanuu B KypHanax, pekoMeHgoBaHHeix KOKCHBO MHuBO PK; 9
nyOuKamuii B MaTepruaiax MeXIyHaApPOIHBIX KOH(EpPEHITUH.

3amuta coctosmack 06 pexabps 2023 r., B 09-00 yac. B AO «UnHcTuryr
metairypruu u odoramienusi» KasHUTY nmenu K.U. Catnaesa.



HuccepraiyionHas padoTa cBsi3aHa C aKTyaJlbHOW MPOOJIEMOI HCCIIeTOBAHUS
ctpyktyp  Por-Si/ZnO. Pa3sButHe  METOJOB  MOJyYeHHS W 0OpabOTKH
(GYHKIHOHATBHBIX MAaTEPUAJIOB SIBJISIETCS Ba)KHOM YacThlO CTpaTernd KPUTHUECKUX
TexHoJoruid. MHTepec K MHOTO(QYHKIMOHAJIBLHBIM HAHOPA3MEPHBIM CTPYKTypam
0OyCJIOBJIEH UX YHUKAJIbHBIMU (PU3MYECKUMU CBOMCTBAMH, KOTOPbIE HEBO3MOMXHO
J0CTHYb B OOBEMHBIX Marepuanax. K Takum oOBEKTaM OTHOCHUTCS TOPHUCTHIM
KpeMHUi (por-Si) U COBpEeMEHHbIE MaTepualibl HA €ro OCHOBE, C MEPCIEKTUBHBIMU
CBOWMCTBAMU JJIs1 CO3JAHUSI HA UX OCHOBE YCTPOWCTB IMOJIYITPOBOJHUKOBOW HAHO- U
ONTOAJEKTPOHUKH, CEJIECKTUBHBIX Ta30YyBCTBUTEIIBHBIX JATYUKOB, CEHCOPHBIX
AJIEMEHTOB W COJIHEUHBIX JJIEMEHTOB C J(P(EKTUBHBIMH aHTHOTPaKATEIHHBIMH
cinosimu. B mocnennue rojibl HaHOCTpYyKTYypaM ZnQO, BBIPALIEHHBIM Ha IMOJJIOKKAX
Ha OCHOBE Si, yJenseTcs 3HAUYNTEIbHOE BHHUMAaHHE, MOCKOJIbKY KPEMHUHN IIUPOKO
HCIIONB3YETCsl B MOJYIPOBOJHUKOBBIX ycTpoucTBax. OOHAaKO CyHIECTBYET
HECOOTBETCTBHE B UX KOIPQUIIMEHTAX TEIUIOBOTO pACIIMPEHUs M Iapamerpax
KPUCTAINIMYECKOW pEIIETKU, YTO MPENATCTBYET BbIpamuBaHuio cijosi ZnO Ha
KPEMHHUEBOM TOJJIOKKE.

[ToBbimieHHblt UHTEpEC K cTpykTypam ZnO/POr-Si BbI3BaH yHUKaJIbHOMN
KOMOUWHAIMENH ONTUYECKUX M IJeKTpodusnyeckux cBoiicTB. HaHnecenue croes
OKCHJIa IIMHKA Ha MOBEPXHOCTh Por-Si mpUBOAUT K YMEHBIIIEHUIO pa3Mepa IMop, 4To
MOBBIIIAET YYBCTBUTEIBHOCTh Marepuana ceHcopa. I[lpu stoM dopmupoBanue
CTPYKTYp TMPOMCXOAUT B OCHOBHOM HAa TpPaHUIAX MoOp, IO3TOMY pa3Mep
o0pa3oBaHHbIX KpucTauioB ZnO, 3aBUCUT OT pa3mepa mnop. OIHAKO, OTKPBITHIM
OCTaeTcsl BOINPOC HUAEHTU(UKALMK TMpolecca (OpMUPOBaHMS BellecTBa Ha
rpaHullax Mmop C pa3IMnYHbBIMUA Pa3MEPAMHU.

Hcnonb3yss METOAbl MHUKPOCKONHWH, MOXKHO OOHapyXUTh pacupeiesieHue
HAaHOKPHUCTAJUIOB Ha IMOBEPXHOCTU oOpaszma. OpHako moTpedyercs MHOTOKPaTHO
MIPOU3BOAUTH CHEMKY U IIPU 3TOM CYLIECTBYET BEPOATHOCTH TOr'0, YTO MOBEPXHOCTH
He OyneT wuccienoBaHa MoiaHOCThIO. MccinepoBanus OIIP ¢ mocnemoBaTenbHBIM
yBenuueHnem MoinHoctd CBY-uznydeHus: mo3BOJISIET OMNPENENIUTh PaCHpeleeHue
JacTHIl 00pa3lia ¢ 3aJaHHBIMU CBOMCTBAMHU B 00BEME.

Pe3ynpTarel rojaocoBaHMs IO BONPOCY O IIPUCYXKICHUM CTENEHU JOKTOpA
¢mwiocopun  (PhD) mo  oOpasoBarenbHOit  mporpamme  6D071000 —
«MarepuanoBeieHHEe W TEXHOJOTHSI HOBBIX MaTepuanoB» KemenOexkoBoi AWHarysb
Ep>kaHOBHBI:

«3A» - 16 romnocos
«ITPOTHUB» - Het
«HEJEUCTBUTEJILHBIN - 1 GroiteTenn

Takum o0Opa3zom, JluccepTauOHHBIN Coset o Meramnypruu,
MaTepHUaJIOBEICHNI0, OOOTAIlICHUI0 M HaHOMaTepuajlaM Ha OCHOBAHHWH ITyOJIMYHOU
3alllATHl JTUCCEPTAIlMU M PEe3yJIbTaTOB TAWHOTO TOJIOCOBAHUS TPUHSUI PEIICHUE
npucyauth KemenOekoBoi AitHaryns EpxkaHoBHe cremeHb MokTopa Guiocodum
(PhD) mo ooOpa3oBarenbHoit mporpamme 6D071000 — «MarepuanoBenaenue u
TEXHOJIOTHSI HOBBIX MaTEPUATIOBY.



KIIACCU®OUKALIMOHHBIE IPU3HAKHU IUCCEPTALINN

1. CooTrBeTcTBHE NPHOPHUTETHHIM HANPABJEHUAM Pa3BUTHS HAYKH HJIH
rocy1apCcTBeHHbIM MPOrPaMMaM:
Jluccepranysi BBINOJHEHAa B paMKaX IPOEKTa WU LEJIEBOM IMPOrpaMMBI,
dbunaHcupyemoro(oi) U3 ToCyJapCTBEHHOTO OrOKEeTa
2 JluccepTaniys BBINOJIHEHA B paMKax JIPYrod roCyJapCTBEHHOMN MPOTpaMMBbl
(Yka3aTh Ha3BaHUE IPOrPAMMBI)
3 Muccepranusi COOTBETCTBYET MNPHOPUTETHOMY HAIPABICHUIO PAa3BUTHUS
HAayKHM, YTBEP)KICHHOMY BpICIIEd  HAay4YHO-TEXHUYECKOW KOMHCCHEM  IIPU
[TpaButensctBe Pecnybnuku Kazaxcran (yka3zaTh HampaBlieHUE)

2. Ba:xKHOCTB /JIs1 HAYKH:
PaGora BHOCHT/HE BHOCHT CYIIECTBEHHBIH BKJIAJ B HAyKy, a €€ BaKHOCThb
XOPOIIIO PACKPBITA/HE PACKPHITA

3. YpoBeHb CAMOCTOSITEIbHOCTH:
@ Beicokuii 2)Cpenunit 3)Huskuit  4)CaMoCTOSTEIBHOCTH HET

4. ITpuHUMN BHYTPEHHEr0 eTHHCTBA
@AKTyaHLHOCTB 000CHOBaHa/CO/IEpKaHUE JUCCEPTALUA OTPAKAET TEMY
JUCCEPTAIMU/IIENb U 3a/1a4l COOTBETCTBYIOT TEME JIUCCEPTAIIUU
2) AKTyaJIbHOCTb YaCTUYHO 00OCHOBaHA/COJICPKAHNE TUCCEPTAIIMH YACTUIHO
OTpakaeT TeMy AWcCcepTaluy/ 1edb W 3a4a4d YaCTHYHO COOTBETCTBYIOT TEMeE
JUCCepTaIIH
3) AxTyanbHOCTh HE OOOCHOBAaHA/CONEPIKAHHME TUCCEPTALUU HE OTpPaKaeT
TEeMy JUCCepTaluy/ 1eb ¥ 3a7a4i HE COOTBETCTBYIOT TEME UCCEPTALIUN

S. IIpyHUMII HAYYHOH HOBU3HBI
5.1 Hayunsie pe3yabTaThl U MOJOKEHUS SBISIOTCS HOBBIMU?
JTHOCTBIO HOBBIE;
2) YaCTHYHO HOBBIC (HOBBIMU SBJISIOTCS 25-75%);
3) He HOBbIE (HOBBIMU SBISIOTCS MeHee 25%)

5.2 BoIBoabI JUCCEPTALMHU SABJISIIOTCH HOBbIMH ?

JHOCTBIO HOBBIE;
2) 4YaCTUYHO HOBBIC (HOBBIMU SBIISAIOTCS 25-75%);
3) He HOBBIE (HOBBIMU SIBISIFOTCS MeHee 25%)

5.3 Texnnuyeckue, TEXHOJIOTHYECKHE, IKOHOMUYECKHE WIN YIIPaBJIeHYEeCKHE
pelieHusl SIBJISIIOTCS HOBBIMH M 000CHOBAHHBIMM:
JTHOCTBIO HOBBIE;
2) 4aCTUYHO HOBBIC (HOBBIMU SBJISAIOTCS 25-75%);
3) He HOBBIE (HOBBIMU SIBISIFOTCS MeHee 25%)

6. O00CcHOBAHHOCTH OCHOBHBIX BBLIBO/JOB:



Bce 0oCHOBHBIC BBLIBOJIBI OCHOBAaHBI/HE OCHOBaHBLI Ha BECOMBIX C H&y‘-lHOfI
TOYKH 3PCHUA OOKA3ATCIbCTBAX 0o AO0CTATOYHO XOPOIIOo 000CHOBaHEBI

7.0cHOBHbBIE M0J10KEHUs], BLIHOCHMbIE HA 3aIUTY
7.1 Jloka3aHo Jii moJI0KeHHe?
@OKaBaHO 2) ckopee 10Ka3zaHo 3) ckopee He Joka3aHo 4) He JOKa3aHo

7.2 SIBasiercd JId HOBBIM?
a 2) HEeT

7.3 YpoBeHb 1Ji1s1 npUMeHeHus ?
@ysKHﬁ 2)cpenuuii 3)IMUPOKHit

8. locTOBEpPHOCTH HCTOYHHUKOB M MPeI0CTaABJIsIEMOI HHPopMauu
8.1Bb100p MeTo010J10TUM - OO0OCHOBAH WJIH METOMO0JIOTHS 0CTATOYHO
NMOAPOOHO MOAPOOHO ONKMCAHA:
a?2)HeT

8.2 Pe3yabTaThl AUCCEPTAIMOHHON PadOTHI MOJYYEHbI ¢ UCNOJIb30BAHHEM
COBPEMEHHBIX METOA0B HAYYHbIX HCCIACJOBAHMHA M METOAMK O00pPadOTKH H
HHTEPNPETAIMH JAHHBIX C IPUMEHEHNEeM KOMIIbITEPHBIX TEXHOJIOTHl

@a 2) HEeT

9. IlpyHUMI PAKTHYECKOI LIEHHOCTH
9.1 Iluccepranusi nMeeT TeOpeTHYECKOE 3HAUEHH e

@a 2) HeT

9.2 Jluccepranus MMeeT NMPAKTHYECKOEe 3HAYEHHE U CYILIECTBYET BbICOKaA
BEPOSITHOCTH NNPUMEHEHUSI MOJIYYEeHHBIX Pe3y/IbTATOB HA PAKTHKE
a 2) HeT

9.3 IIpeastoxxeHust AJas1 NPAKTHKHU SAABJISIOTCH HOBBIMH?

OJIHOCTBIO HOBHIE;
2) 4aCTUYHO HOBBIC (HOBBIMU SIBJISIIOTCS 25-75%);
3) He HOBbIE (HOBBIMU SIBJISIOTCS MeHee 25%)

10. KayecTBO HanucaHusi 1 0(popMIIeHUS
ICOKO€;
2) cpenHee;
3) HUKE CPEeIHETO;
4) HU3KOE.
11.YpoBenb BHeapeHusi (HUCHOJIb30BAaHHMA) Pe3yJbTAaTOB AUCCEPTALMIA,
HMeKLIel NMPUKJIATHOE 3HAYCHHE
1) Ha MEXIyHapOJHOM ypoBHE (TIPOJAHBI  JIMIICH3WH,  TOJYYCHBI
MEXKTyHAPOIHbIE TPAHTHI);
Ha MEXO0TPaclIeBOM YPOBHE
3) B MacmiTabax oTpaciu
4) B paMKax OpraHu3anui






