YTBEPKIEHO

HA 3aCeJaHUH Y4YeHOI0 coBeTa
HAO «Ka3HY um. aab-®apadm».
IIporokou Nel4 ot 16.06. 2026 1.

IIporpamMmMa BCTYNHMTEIBLHOIO IK3aMEHA
JJISl MOCTYNAIOIIUX B TOKTOPAHTYPY
HA rpyniy o0pa3oBareibHbIX IPOrPaMM
D108 «<HanomarepuaJjbl © HAHOTEXHOJIOT M)

I. O0mue moJ1oxKeHNs

1. Ilporpamma coctaBieHa B coorBeTcTBUM C I[lpukazom MuHnuctpa
oOpaszoBanus 1 Hayku PecriyOnuku Kazaxcran ot 31 okTs16ps 2018 roma Ne 600 «O06
yTBEPKJIeHUH THUIIOBBIX ITpaBUII TpUeMa Ha 00y4eHUE B OpraHu3aluy 00pa3oBaHus,
peanusyronie o0pa3oBaTelbHbIE MPOrpaMMbl BBICHIETO M IOCIEBY30BCKOTO
oOpazoBaHus» (aynee — TUNOBbIE TpaBUIa).

2. BeTynurenbHBIN 3K3aMEH B JIOKTOPAHTYPY COCTOMT M3 coOeceloBaHus,
HAIMCaHUs 3CCE U K3aMEHa Mo NpoduiIio rpymibl 00pa3oBaTesIbHbIX MPOTPAMM.

biok banmner
1. CobecenoBanue 30
2. Occe 20
3. DK3aMeH Mo NpoGUIIIO TPYIIIEI 50
o0pa3oBaTebHON MPOTPaMMBI
Bcero/mpoxonnoit 100/75

3. IIponomKUTEIbHOCTh BCTYNUTENBHOIO 3K3aMeHa - 3 yaca 10 MuHyT, B
TEUYEHHE KOTOPBIX TOCTYIMAIOUIMA TMHUIIET 3CCE, OTBEYAET Ha JIIEKTPOHHBIN
sk3amMeHalmoHHbl  Omier. CobecenoBaHue MPOBOAMTCA Ha ©0a3e By3a [0
BCTYIIUTEILHOIO SK3aMEHA.

I1. IlopsiioK NMpoBeAeHUA BCTYNMTEIBHOI0 IK3aMeHa

1. [TocTynmarorue B JOKTOPAHTYPY Ha TPYMIy 00pa30BaTeIbHBIX MPOTPaMM
D108 «Hanomarepuanbsl 1 HAHOTEXHOJIOTHUWY MHIIYT MPOOIEMHOE / TEMAaTHYECKOe
scce. O0veM rcce — He MeHee 250 cioB.

[lenp 3cce — oOmpeAeNnTh YPOBEHb AHAIUTHUYECKUX U TBOPUYECKUX
CIIOCOOHOCTEM, BRIPAYKEHHBIX B YMEHUU BBICTPAaUBaTh COOCTBEHHYIO apTyMEHTAIIUIO
Ha OCHOBE TEOPETUUYECKUX 3HAHUM, COLIMATIBHOTO U JIMYHOTO OIbITA.

Bunsl acce:

— MOTHUBALIUOHHOE 3CCE€ C PACKPBITUEM MOOYIUTEIHHBIX MOTHBOB K
UCCIIEA0BATEIIbCKOM JIESITENIbHOCTH;

— Hay4YHO-aHAJIUTHUYECKOE 3CC€ C OOOCHOBAHMEM AaKTyaJlbHOCTH U
METO/I0JIOTHUH IJIAHUPYEMOTO UCCIIEAOBAHUS;



— MpoOJIEMHOE/TEMATHYECKOE ICCE, OTPAKAIOIIEe PA3NUYHBIE ACIIEKTHI
HAyYHOTO 3HAHMSI B MPEAMETHON 00JIacTH.

2. DNEeKTPOHHBIN SK3aMEHAIIMOHHBIN OUJIET COCTOUT U3 3 BOIPOCOB.

Tembl 17151 MOATOTOBKH K IK3aMeHY 10 NPOoGUII0 rpynnbl
o0pa3oBarTe/ibHOI MPOrPaMMBbI:

OcHOBHBIE TEXHOJIOTHH MOJY4YeHHUS HAHOMATEPHUAJIOB

Knaccudukamuss MeToq0B TOMyYeHHUS HaHOMAaTepuaioB. TeXHOJIOTuH,
OCHOBAaHHBIE HA XHMHUYECKUX Ipoleccax. TeXHOJIOrMH, OCHOBAaHHbIE Ha
¢u3nueckux mnporeccax. MeToj MNOpoWKOoBOM MeTramutypruu. IloBepXHOCTHBIE
TEXHOJIOTUU. MeTonbpl MHTEHCUBHOW TiacTuueckor nedopmaruu. KomrekcHbie
MeToapl  cuHTe3a.  CuHTe3  HaHOAMCHEpCHbIX  marepuaioB.  CuHTe3
HAaHOCTPYKTYPUPOBAHHBIX KOMITO3UTOB.

MeToabl HAHOCJI0€BOI'0 CUHTE3A.

ATOMHO-MOJIEKYJISIpHAsT SMUTAKCUS, MOJEKYJspHas M XUMH4YecKas cOopka,
MOJIEKYJISIpHOE HacjaumBaHue merojnoMm Jlenrmropa-biaomxert. Meronbl cuHTe3a
HAaHOCTPYKTYPUPOBAHHBIX MAaT€pUaJIOB: BAaKyyMHO-IUIQ3MEHHBIM M XUMUYECKUUN
cuHTe3  (Yy/UIepEeHOMOJOOHBIX  MaTepualioB,  YIIEPOAHBIX  HAHOTPYOOK,
MHOTOCJIOMHBIX HAHOKOMIIO3UTOB. 30JIb-Tellb T€XHOJIOruu. CHHTE3 NOJMMEPOB U
MOJIMMEPHBIX KOMIIO3UIIHM.

MeToabl CMHTE3a YIVIEPOAHBIX HAHOTPYOOK.

JlyroBoil MeTon MONy4YeHHS YTIEPOAHBIX HAHOTPYOOK. Merton na3epHoit
abnsauuu. [lonyuenne YHT metogom CVD. [Tuponutnueckuii meron cunteza YHT.
Cunte3 YHT B miiameHu. DIEKTPOXUMUUECKUM CUHTE3 HAaHOTPYOOoK. OOpa3oBaHue
VIJIIEPOJIHBIX HAHOTPYOOK B IJJaMEHax. BiusHuEe »3IEKTpUUYECKOro ToJisd Ha
MEXaHU3Mbl CHHTE3a YIIIEPOJHBIX HAHOTPYOOK B IJIAMEHH.

Metoabl cuHTE3a (PyJLIIEPEHOB.

l'azodazubiii  cunte3. CuHTE3 B  JOyroBoM paspsjae. TepMuueckoe
KAaTAJINTUYECKOE pa3lokKeHue yriueBoaoponos. IIuponutuyeckuit meroa. CuHTE3
rerepodysuiepeHoB. MeToasl MOIMy4YeHHs] HSHAO- U 3K30-(ymiepeHoB. CuHTE3
GbyiepeHOB B TuIaMeHHU. BiusHME >EKTPUYECKOTO TOJs Ha MEXaHW3MbI CHHTE3a
dbymneperoB. CuHTe3 yepeHcoaepKanieid Caxm.

Cunre3 ruipoGoOHbIX MATEPHUAJIOB M MOKPBITHIA.

Buner n xnaccudukanus ruapodoOHbIX MarepuanoB U MOKpeITHid. CHUHTE3
caxu obnanaroniel cynepruapo@oOHbIMM CBOMCTBaMH B IIaMeHHU. MexaHu3Mm
caxxeoOpa3oBaHus. BinsgHue >IE€KTPUUYECKOro MOJS M KaTalu3aTOpoOB HA CBOMCTBA
cynepruipopoOHOM CaxKH.

Metoabl mosty4eHHsi HAHOMOPOIIKOB, HAHOBOJIOKOH.

MexaHOXMMHYECKH CHUHTE3 HaHoMarepuasioB. CamopacnpoCTpaHSIOMINNCS
BbicokoTemneparypHbiii cuaTe3 (CBC). I'azodaszubiii cunTes. [lnazmMoxumuyeckuii
cunte3. OOpa3zoBaHue yriepoaHOU (a3bl B MPOIECCe KATATUTUYECKOTO KPEKHHTa
yIJIEBOOPONOB. MeTroauku KapOOHM3alMu U 3aylJIEpOXKHUBaHUS — O0Opa3loB.
Heyrneponubsie HAHOTPYOKH.

[HonyyeHne HAaHOYACTHLI.



Qdusnuyeckue MeToAbl cuHTe3a. llomydeHne ¢ MNOMOILIBI0 MOJIEKYJISPHBIX
ny4ykoB. [InazMenHo-xumMuueckui meron. Meron ncnapeHus-koHaeHcauuu. Meron
MMITYJbCHOTO PAJNOIA3a. XUMUYECKHE METOJIBI: BOCCTAHOBIICHUE U3 PACTBOPOB,
30JIb-T€b  Iepexod, KpuorexHonorus. CuHTE3 B  THOPUCTBIX  Cpeaax,
MHKPOAMYJIbCUAX U MuLieiiax. CTpyKTypa U CBOWCTBa KinacTepoB. DpakralibHbIE U
IJIOTHOYIIAKOBAHHBIE KJIACTEPhl. THUMBI XUMHYECKUX PEAKIUN C YyYaCTHEM
KJIacTepoB. TeopeTnueckas MOJIeIb KiacTepa

OcHOBBI NponLecca MOJy4YeHHUsI HAHOYACTHUIL B "KMIKHUX Cpeaax.

OcoOeHHOCTH  TOJNy4eHUS]  HAHOMATepualioB B  KUAKUX  Cpelax.
3aponpiieo0pazoBaHue M POCT HaHoYacTHll. [OMOreHHoe u TreTeporeHHOoe
3apojipllieo0pa3oBaHue. BiausHue paznmuyHbIX MapaMeTpOB CHUCTEMbI Ha CKOPOCTh
3apOJIBIIE00Pa30BaHMS M KHHETUKY pOCTa HAHOKPUCTALIOB. Kputndeckuii pazmep
3apoJpbllla, 3aBUCUMOCTb OT IapaMeTpoB cucTeMbl. KHHETHKA pOCTa HAHOYACTHLL.
CKopocCTh pocTa, BIUSHUE MEPECHITICHUSI, HOHHOTO paBHOBecHs. CraOumm3amus
HAaHOYACTHII.

CuHTE3 HAHOYACTHI METOAAMHU OCAKICHMS.

OCHOBHBIE XMMHUYECKHE PEAKINH, MPUBOASIIIME K CHUHTE3y HAHOYACTHUIl B
JKUJIKUX CpeAax U UX KOHTPOJIMPYEMOMY BBIJICJIICHUIO U3 pacTBOpOB. [lomydeHue
HaHo4acTHI 30710Ta. CHHTE3 HAHOYACTHI] cepedpa, TUIATUHBI, NAJIaAUs U JPYTUX
onmaroponHbix MeTauioB. CrnocoObl cTaOWIM3allud HAHOYACTHI[ B pacTBOpax —
AIIEKTpOCTAaTUYECKasA,  aJcOpOLMOHHAsg, XeMocopOuuoHHas. KuHernuyeckwuii
KOHTPOJIb pocTa HaHoyacTUll. OCHOBHBbIE (DAKTOPHI, BIUSIONIMUE HA pa3Mep
HaHouacTul. IIpumMeHeHHe METOAOB OCaXAEHUS MJIg CHUHTE3a HaHOYaCTHI,
COCTOSIIIIUX M3 CIUIaBa METAJUIOB, CO CTPYKTYPOU SIIPO-000JI0YKa, MHOTOCIOWHBIX
cTpykTyp. CHHTE3 HAHOYACTHUIl OKCHJIOB METAJJIOB 1 HAHOKOMITIO3UTOB.

MoauduunpoBaHue MNOBEPXHOCTH TBEPAbIX TeJl.

Oco0eHHOCTH TOBEPXHOCTHBIX CBOMCTB TBEP/IbIX TEJ PA3IUYHON XUMHYECKOM
npupoabl. BiusHuEe XMMUYECKOTO COCTOSIHUS TMOBEPXHOCTH Ha (U3UYECKHUE U
XUMUYECKHUE CBOMCTBA TBEPABIX Tesi. MeToabl MOAU(PUIIMPOBAHUS TOBEPXHOCTH:
¢dbuznyeckoe (JiernpoBaHUE, MOHHAS WMMILUIAHTAIUSI, HAHECEHUE TOHKUX IUICHOK U
MOKPHITUH) UM XUMHUYeCcKoe  (u3MeHeHue  (YHKIMOHAJIBHOTO  IOKpPOBA)
Mo (pHUIIIPOBaHUE.

Mexanu3mbl 00pa3oBaHus cpepruyecKuX U TPYOUATHIX HAHOYACTHIL.

Hucnokannonnas moaenb Cupca. [ap-xuakoctb-kpuctami (I1DKK)-mexanuzm

Baruepa-Omuca. KapOunneiii MexaHu3M, JTUMUTHUpYIOIMUE ctaauu. KBartapoHHas
MoJIeJTb 00pa30BaHus YacTHUIl. MarHUTHBIN MEXaHU3M 00pa30BaHUsI HAHOTPYOOK.
Oo01mas xapakTepucTuKa U KjiaccupuKamus MeTOI0B.
B3aumonencreue n3nydeHus ¢ BemectBoM. [lomiomenne, nucmyckanue, paccessHue.
Crnexktpockonuiyeckne W JUGPAKIMOHHBIE  METOIBI. DHepreTuyecKue
XapakTEePUCTUKU PA3JIMYHBIX METOJIOB CHEKTPOCKONMUU. UyBCTBUTEIBHOCTH H
paspelaroniasi CiocOOHOCTh. XapaKTepPUCTUUECKOE BpeMs METO/Ia.

MeToabl HCCJIEIOBAHUSA HAHOPA3MEPHbIX CHCTEM
OOmme mnpeacraBieHUs O METoJax U3Y4YeHUs (PU3NUECKUX, XUMHUYECKUX,
OMOJIOTMYECKUX CBONCTB HAHOCUCTEM. MUKPOCKOMTUYECKUE METOIbI UCCIIEAOBAHUS.
OcHOBHBIE TPUHIUIIBI, HANpaBlIeHUS U OOBEKTHI HccienoBaHuil. Pazpemaroras



CHOCOOHOCTh. DJEMEHThI ONTHKO-3JIEKTPOHHBIX MpHOOpoB. OCHOBHBIE MPUHIIUIIBI
JCMCTBUS  JJIEKTPOHHBIX  MHUKpPOCKONOB  [IpocBeumBaromass  3JeKTpOHHAs
MUKPOCKOIIUSI BBICOKOTO pa3pelieHHs. 30HI0BAas CKAaHUPYIOLIAs MUKPOCKOMHS
(ckaHupyolas, TyHHEJIbHAs, ATOMHO-CUJIOBAs, OJIMKHEIOJIbHAS ONTHYECKas).
[TpuHIMD pabOThI 30HIO0BBIX MUKPOCKOIIOB. PacTpoBas 31eKTpOHHAsi MUKPOCKOIHSI.
IIpumeHeHune 3IEeKTPOHHOM MHUKPOCKOIIMM B HAHOTEXHOJIOTUU. JlOMOJHUTEIbHBIE
BO3MOXKHOCTH 30HJJOBOM MUKPOCKOIIUU: aTOMHbIE MAaHUTTYJISIIUU U JIUTOTpadusl.

MeTtoabi KoJIe0aTeJIbHOM CIIEKTPOCKOIHH. HUK-cnekTpsl U
KOMOMHAIIMOHHOE paccesiHNEe CBeTa

Bosmoxknoctu MmeronoB MK-cnekrpockonuu u KPC, nux npuMeHeHne B XUMUHU.
[IpaBuna or6opa u untencuBHocTh B UK u KPC-nornomenuu. YactoTst u hopmbl
HOPMAJIbHBIX KOJ€OAHUN MOJIEKyJ. Y4YeT CHUMMETPUU MOJIEKYNbl. AHanu3
HOpPMAaJbHBIX  KOJEOAHW  MOJEKYJAbl TI0 OKCIEPUMEHTAIBHBIM  JIAHHBIM.
Conocrasinenue K- u KP-ciekTpoB 1 BBIBOJIbI O CHMMETPUU MOJIEKYJ. TexHuka u
meronukn UK-cniekrpockonnu u cnexkrpockonnu KP. Anmnaparypa HK-
cnekrpockornnu. Amnmaparypa crnekrpockonuu KP, mpenmymiecta nma3epHbIX
uctoyHukoB Bo30yxkaeHus. Meron KAPC. CpaBuenne meronoB MK- u KP-
CIEKTPOCKOIINH, NX JOCTOMHCTBA U HETOCTATKHU.

MeToabl 3J1eKTPOHHON CIIEKTPOCKONUH. YP-CIIEKTPOCKONUA

OmuccuonHas Y®-ceKTpoCKOnus, KaK METOJ WCCIECAOBAHUS JIBYXaTOMHBIX
MoJIeKyll. AOCOpOLIMOHHAs CIEKTPOCKONUS B BHIMMOM oOnactu. TexHuUKa H
METOIMKa aOCOpOIMOHHONM CHEKTPOCKONIMM B BHANMONM u  Yd-o6mactsx.
Uccnenyembie o0pasiibl. UyBCTBUTENBHOCTH METOAQ, €ro JIOCTOMHCTBA W
HEJOCTaTKH.

MeTo/ 3JIEKTPOHHOI0 MAPAMATHUTHOIO pe3oHaHca JIIP

@U3NYECKUE OCHOBBI ABJIICHUW 3JIEKTPOHHOIO MapaMarHUTHOIO (CIIMHOBOIO)
pe30HaHca U iAepHOro MarHuTHOro pe3oHanca (JI1P u AMP). CiuHbl 1 MarHUTHBIE
MOMEHTBHI SIAEP U AEKTPOHOB. g-(PAKTOP U €ro 3HauyeHue. AHU30Tponus g-pakropa.
CnunH-opOuTanbHas CBsi3b. CHATHE BBIPOXKJICHUS CIUHOBBIX COCTOSIHUM B
ITOCTOSTHHOM MarHuTHOM mose. YcimoBue OIIP. 3aceneHHOCTh ypOBHEN JHEPIuw,
HACBIIIEHUE, PEJIAKCAllMOHHBIE NPOLIECChl W MupuHa curHaina. dopma JIHHUM.
CBepxroHkoe pacuersieHne curHaina OIIP mpu B3aMMOAEHCTBHM 3JIEKTPOHA C
OJTHUM U HECKOJIbKUMU siApaMu. YK CII0 KOMIIOHEHTOB MYJIBTUILIETA, pACIPENCIICHUE
unteHcuBHocTel. Koncrantel CTC. brok-cxema DI1P-ciekTpomeTrpa, 0cOOEHHOCTH
JKCIEPUMEHTA, JOCTOMHCTBA U OTPAHUYCHUS METO/IA.

Meton SIMP

Ycenosue SMP. PenmakcanoHHble mpONECChl. XUMHYECKHM CIBUT U CIIHH-
criuHOBOE pacuierieHne B crekrpax SMP. Koncranrta skpaHupoBaHus sjpa.
OTHOCHUTENBHBI XUMUYECKUN CIIBUT, €0 ONPEAEICHUE U UCIOIb30BAHUE B XUMUMU.
CnuH-CIMHOBOE B3aMMOJEHUCTBUE ANEp, €r0 NPUPOAA, YUCIO KOMIIOHEHTOB
MYJIBTUILIETOB, PACTIPENEIICHNE MHTEHCUBHOCTH, IPABUJIO CYMM. AHaJIN3 CIIEKTPOB
SIMP niepBoro u He niepBoro nopsaka. Ilporonnsii MarauTHeIN pe3oHasnc, IMP Ha
BC n OpyTuX sAapax. Merojy JIBOMHOrO pe30HaHca. TeXHHMKa W METOAMKA
aKcriepuMenTa. biiok-cxema ciekrpomerpa SAMP, TUIIBI ClIEKTpOMETPOB. XapakTep
oOpa3uoB. CTpyKTypHbIi aHanu3. M3ydeHue mpoieccoB KOMIUIEKCOOOPa30BaHUSI.



N3ydenune OpicTponpoTekaromux mnporeccoB. CpaBHenue merona SIMP ¢ apyrumu
METOJaMH, €ro JOCTOMHCTBA M OrpaHU4YeHHs. [IpUHIMIBI CHEKTPOCKOIUHU
JIa3epHOro MarHuTHOTro pe3oHanca (JIMP).

Meton rasosoit xpomarorpapuu

DU3NKO-XUMHUYECKUE OCHOBBI XpoMaTorpapuuecKkux IIPOLIECCOB.
Knaccuduxamuss meronoB xpomarorpaduu. Ilapamerpsl xpomarorpaduyeckoro
nuka. BapuaHTtel razoBoit xpoMmarorpaduu. biok-cxema xpomarorpada.

BnusHue temmnepaTypsl Ha xpomarorpaduueckui mpouecc. Mcnonb3oBanue
METOIOB IPOTPAMMHUPYEMOTO HW3MEHEHHsI TemIeparypbl. Buasl IeTEKTOpOB.
MeTo/1pl Ka4ECTBEHHOTO M KOJTMYECTBEHHOTO XpoMaTorpauyeckoro aHaausa.

Metoa Macc-ClIeKTPOMETPUH

Macc-crekTpoMeTpHs B COITOCTABICHUH C APYTUMHU (PU3HUECKUMH METOAaMU
uccienoBanusa. Krnaccubukammss mpubopoB. [lpuHmun  meiictBust — macc-
CIEKTPOMETPA, OCHOBHBIE XapaKTEPUCTUKU. Buabl Macc-aHaIuM3aToOpoB: BpeMs
IIPOJICTHBIM;  PaJMOYACTOTHBIM;  KBaJIPYMNOJBHBIM;  HOHHO-LIHUKIOTPOHHOIO
pe3oHaHca u JAp. blok-cxema Macc-CIIEKTpPOMETpa C€ MArHUTHBIM — Macce-
aHanu3aTtopoM. MeToabl BBeleHUss NpoOd B Macc-criekrpomerp. CoderaHue c
ra3oBbIM xpoMaTtorpagom. MonekymspHbsie mydku. DPdy3uonnsie sueiiku. [Ipsamoit
BBOJI TBEPABIX TPOO.

PentrenoBckasi cnekrpockonus. usnveckne OCHOBbI PEHTI€HOBCKOIO
MeTOa aHAJIN3A.

PentrenoBckass nudpakromerpus. Tumbl M XapaKTEPUCTUKU TPYyOOK U
JIETEKTOPOB PEHTICHOBCKOTO u3NydeHus. Judpakromerpus (cbemMka U pacuer
mudppakrorpamMm).  Mnentudukanmus — BemectBa  (dha3  BemecTBa) IO
MEXIUIOCKOCTHBIM PAcCTOSIHUSIM U U3MEpPEHUE MMapaMeTpoB suekku. OnTuyeckue
CUCTEMBI, TU(PPAKIUS HA KPUCTAJUTMUECKON pemieTke. YpaBHenue Bynbsda-bparra.
Oco0OeHHOCTH COBPEMEHHO! ammaparypsl sl HccaenoBaHus (a3oBOro cocraBa M
apamMeTpoOB CTPYKTYPhl MOITYKPUCTAUIMYECKUX MaTepuasoB, BKJIIOYAs TOHKHE
IJIEHKHU, TOKPBITUS X HAHOPA3MEPHbBIE TOPOIIKH.
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neTepOyprcKuid  rocylapCTBEHHbI TeXHMYECKUM yHuBepcuTeT umeHn C.M.
Kuposay, Cankr-IletepOypr. 2018.

Lononnumenvnas:

l1.Tomosurn FO.M. BsBemenme B Ha”orexHosioruro. — M.: MH3xp-BO
«MamHocTtpoenue — 1», 2003 — 112 c.

2. AnetmoB MLU., 3enenckuit B.A. Metoapl mnomydeHus U (UBMKO-
MEXaHUYECKUE CBOMCTBa OOBEMHBIX HAHOKPUCTAINIMYECKUX MaTepuajoB. - M.:
MU®U, 2005. - 52 c.

3. ®ynnepensl: Yuebnoe nocodbue / JI.H. Cunopo, M.A. IOposckas, A.4.
bopmesckuii, U.B. Tpymxkos, I.H. Nodde. «Dx3amen», 2005, 688 c.

4. Kencamn P., Xomumm A., I'eoreran M. HaydHnsle OCHOBBI HAHOTEXHOJIOTUN U
HOBbIe TIpuOOpsl. — Jonronpynnsiii: M3narensckuit om «Uutemnext», 2011. -
528c.

5. ®uctyns B.T. HoBble marepuansl. CocTosiHue, MPOOIEMBbI, NEPCIIEKTUBHI. -
M.: MUCuC, 1995.



6. ManbueB A.A. MonekynsgpHas ciekrpockonus. - MI'Y, M., 1980.

7.3. A. MancypoB. Xumuueckas ¢pusuka: yued. nocobue - Anmarsl: Kazak
yH-Ti, 2015. - 417 c.

8. Bunkos JI.B., Ileatnn FO.A. ®uzndeckue MeTobl B XUMUH. Pe30HaHCHBIC U
OIITHYECKHE METOARI. - M., «Bricmras mkonay, 1989.

9. AGnynkapuMoBa PI. DOU3NKO-XUMUYECKHUE OCHOBBI
caMopacHpOCTPAHSIONIETOCS BBICOKOTEMIIEpAaTypHOro cuHTe3a: yued. mocodue / P.I.
AobnynkapumoBa. — Anmarsl: Kazak ynusepcureri, 2018. — 180 c.

10. 3.A. MancypoB (un. penkon.), E.T. Amues, T.II. JImutpue u np.
AnnutuBHble TexHosoruu (3D-npuHTUHT) MOHOrpadus - Anmarel: Kazak yH-TI,
2017.- 191 c.



	8. Балоян Б.М., Колмаков А.Г., Алымов М.И., Кротов А.М.  Наноматериалы. Классификация, особенности свойств, применение и технологии получения. - М.: 2014 – 125 с.

