MWHWUCTEPCTBO HAYKM U BbICLLEFO OBPA30OBAHMS
POCCUNCKOWN ®EOEPALIN

®EAEPAJIbHOE MOCYAAPCTBEHHOE BOAXETHOE
OBPA30BATEJIbHOE YYPEXXAEHME BbICLLEFO OBPA30BAHUA

«[JOHCKOW rOCYAAPCTBEHHbIA TEXHUYECKUIA YHUBEPCUTET»

Kagegpa «Xvmms»

NMHANBWUAYAJIbHbIE 3AAAHUA
K KOHTPOJIbHOW PABOTE

MO KYPCY «HaHomaTepwuasibl 1 HAQHOTEXHOI0MMKU B
NErkon NpPOMBbILLIEHHOCTU

Poctos-Ha-[loHy 2023



CocraBuTenb A-p TEXH. Hayk, npod., B.3. bypnakosa, K.T.H. E.I". lporaH

Y/IK 546 (075.8)

WHovBuayanbHble M KOHTPO/bHbIE 33faHusi Mo Kypcy «HaHomaTtepwanbl u
HAHOTEXHONIOMMM B JIETKOW  MPOMBIWSIEHHOCTU»:  MeToa. obecneyeHue
peNTUHroBoW cuctembl. PoctoB-Ha-[oHy: U3patenbckuii ueHTp. 2016. - 19 c.

MeTtoamn4yeckoe obecneyeHve COAEPXUT nHamBmayabHbIE 3a4aHNA U
KOHTPOJIbHbIE BOMPOCHI, NUTEPATYpy ANd CaMOCTOSITENIbHOMN MOArOTOBKM.

MeuyaTaeTcs MO peLeHU0 METOAMYECKOM KOMUCCUM akynbTeTa
"BMOVHXXEHEPUS U BETEPMHApHas MeamumnHa'.

PeueH3eHT, KaHA. XuM. Hayk lNnexaHosa E.I.

© B.2. bypnakosa, E.I. lporaH 2023
© W3patenbckuin ueHTp ArTY, 2023



BBEAEHUE

MeTognyeckve  ykasaHus  «MHauBMAyanbHble  3ajaHus K
KOHTPOJSIbHOM paboTe» ABASOTCS NOCOGMEM AN CaMOCTOSTENbHOW paboTbl
CTyOEHTOB, KOTOpasl MO3BOMSIET 3aKpPenWTb W AOMOMHUTL TeopeTuyeckue
3HaHMS,, MOSlyYeHHble BO BPEMS JIEKUMOHHOro Kypca. CaMmocTosiTenbHas
paboTa sBnsieTcs oaHOW M3 ¢opM paboTbl CTYAEHTOB BO BPeMsi 0Oy4yeHusl B
BYy3e.

Kaxxablli CTyAeHT BbIMOSHAET CBOW BapWaHT WMHAMBUAYaSIbHOrO
3alaHus, COOTBETCTBYWOWMIA CyMMe [ABYX MocnegHux uudp Homepa
cTyaeH4yeckoro buneta (wudpa). Hanpmumep, HOMep CTyaeH4Yeckoro 6unera
86799, pBe nocnegHve undpbl 99, MM  COOTBETCTBYET BapuaHT
MHAMBMAYaNbHOMO 3aaaHnsa 18.

Pabota Hag wvHAMBUAYaNbHbIMU 3aAaHUSMW MOMOXET CTyAeHTaMm
bonee rnyboko OCBOMTbL Becb Y4ebHbI MaTepuan, B TOM 4uCie W
BbIHECEHHbIN HA CaMOCTOSITENIbHOE U3Yy4YeHWE, YCMELWHO BbIMOMHUTL 3aAaHus
NPOMEXYTOYHOIr0 KOHTPONS MO Kypcy «HaHoMaTepuanbl U HAHOTEXHOOMMK B
NErkor MPOMBILWAEHHOCTU», @ TaKXKe MOArOTOBUTLCA K CAaye 3K3aMeHa Wau
3averta.
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NHavBMAayanbHble 330aHNUA K KOHTPO/IbHOM paboTe

DOU3NKO-XMMUYECKME OCHOBbI NOTEHLMANbHBLIX PUCKOB NPU NPOU3BOACTBE
1 UCMONb30BAHUN HAHOMATEPUANIOB B NEMKOW NMPOMBILLSIEHHOCTM.
HaHomaTepuasbl U HAaHOTEXHONOMMMN A1l IEFKOV MPOMBILLNIEHHOCTU.
MonyyeHne MOHO-M MOMMMONEKYIAPHLIX CNOEB MeToAOoM JleHrmiopa-
BnoaxeTT Ans MaTepuanos B IENKON NPOMbILLNEHHOCTY.

HaHoanmasbl. CBOMCTBA, MeTOAbl MOMy4YEHUsl, MPUMEHEHWE B ErKOM
NPOMbILLINIEHHOCTH

YTo Ha3bIBalOT HaHOHayKoN? HaHoTexHonornen?

OnuwnTe MECTO HaHOXMMUWM B HaHOHAyKe M MPUMEHEHWE ee B JIETKOM
NPOMbILLNIEHHOCTH.

Camooumwaromecst HaHOMOKPbITUS: €nocobbl nonyyeHuns,
“ccneaoBaHue v NpUMEHeHUe B NTErKoi NPOMbILLIEHHOCTY.

TkaHb C namaTbio OpMbl: Cnocobbl MONyYeHUs, wuccnefoBaHve u
NMPUMEHEHWE B NIEFKOW NMPOMBILLIIEHHOCTU.

MonyyeHne W wnccnegoBaHWe HaHOYACTWUL OKCMAa UMHKa ZnO wm
NPUMEHEHNe ero B KayecTBe MWUrMeHTa npu  KOJOPUpPOBaHUU
TEKCTUIbHBIX U3AENWNA.

MonyyeHne w wuccnegoBaHWE HaHOYaCTUL, okcuaa TutaHa TiO; wu
NCMoJSIb30BaHWE €ro KayecTBe MUrMeHTa.

MonyyeHne wn wuccnegoBaHWe HaHo4dacTuL, okcuaa xenesa FeOs u
MPUMEHEHNE ero B KayecTBe TMWUrMeHTa npu  KOJOpUpOBaHUK
TEKCTWUMbHBIX U3LENWA.

MonyyeHne HaHo4acTul cepebpa n okcmaa cepebpa v NpUMEHeHVe ux B
KauyecTBe aHTUbaKTepuasnbHbIX NOKpbITUI Ans CU3.

MonyyeHne HaHouactTuuy okcuaa meam I (Cu;O) M npuMeHeHMe ux B

KayecTBe aHTVI6aKTepMaJ'IbeIX M CaMoo4uLLAoLLINXCA ﬂOKprTMVI.
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MonyyeHne, WCCNenoBaHWE  TEPMO-POTOXPOMHBLIX — KpacuTenenm u
NpUMEHEHWE UX B NIETKOMN MPOMBILIAEHHOCTY.

MonyyeHue, uccnenoBaHne «YMHOTO TEKCTUIIS.

CWHTE3 1 WccnefoBaHMe HaHOYaCTUL, M HAHOBOJIOKOH M MpUMEHEHUE U
WX 4SSt NOMYYEHUS BOAOHEMNPOHULIAEMOrO TEKCTUNS.

TaKHU-XaMeneoHbl. Pa3nnuHble Cnocobbl MOMyYeHWs, WCCIeaoBaHue W
NpUMEHEHWE B NErKOW NPOMBILLIEHHOCTU.

WN3roToBneHuss TEKCTUAS CO  BCTPOEHHBbIMM  HaHoOZATYMKaMW  AJis
KOHTPO/SII M MOHWTOPMHra COCTOSIHUSI TeNla YenoBeka. [pou3BoACTBO
[AaTUMKOB U TEKCTUNS, TNpPUHUMN  AEUCTBMS,  UCCNEAOBaHWE W

NpUMEHEHHE.
Cnncok BONPOCOB K 3a4€eTy (3K3aMeHy)

HaHomaTepuanbl # HaHOTEXHONOMUM — WCTOPUS, COBPEMEHHOCTb W
nepcnexkTmBbl.

MoHsaTne o HaHoMaTepuanax. OcHoBbI Knaccudmkaumm
HaHOMaTepwanos.

OCHOBHble TUMbl CTPYKTYp HaHoMaTepuanos. O

OCOB6eHHOCTN CBOWCTB HaHOMATEPUANoOB M OCHOBHbIE HarpaBfieHUst UX
NCNONb30BaHMS.

®dusnyeckne NpUUnHLI CneunduKkn HaHoMaTepumanos.

OcHoBHble 0651aCTM  MPUMEHEHWS HaHOMaTepuanoB W BO3MOXHblE
OrpaHuyeHus.

OCHOBHble TEXHONOrMK NOSyYeHUss HAaHOMaTepUanos..

MexaHunyeckne MeToAbl.

du3nyeckne MeToabl.

XuMunyeckmne MeToapl.

MeToAbl MOPOLIKOBOW MeTaTyprum.
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TexHONOrMmM XMMMYECKOro oCaXaeH st U3 NapoBoii dasbl.

TexHOM0rMM BbICOKO3HEPreTUYECKOro CMHTE3a.

TexHONormmM ocaxaeHuss M3 pacTBOpPOB. TeEXHOMOrusi  pasnoXeHus
HeCTabubHbIX COEANHEHUI.

MeToabl (hU3NUYECKOro OCaXaeHUs 13 napoBoi asbl.

MexaHnyeckoe pa3mesibyeHue.

TexHONornM, OCHOBaHHbIE Ha (hU3MYeCKnx npoueccax.

®ynnepeHbl, hynneputbl, HAHOTPY6KMN.

CtpykTypa dynnepeHoB 1 yrnepoaHbiX HaHOTPYyOOK.

MeToabl Noy4YeHUs1 YrnepoaHbIX HAHOCTPYKTYP.

CBOICTBa YrnepoaHbIX HAHOUACTULL.

CsolicTBa ynnepeHos.

CBOICTBa YrnepoaHbIX HAHOTPY6OK.

KBaHTOBbIE TOYKM, HAHOMPOBOJIOKN Y HAHOBOJIOKHA.

ToHkue nneHkn. CTpyKTypa TOHKUX NSIEHOK.

MeTofbl NoNyYeHnss TOHKUX NneHok. Metoa JleHrmiopa- broaxeTT.
MeToa MONeKyssipHO-y4EBOM SMUTAKCUMN.

CBOWCTBaA TOHKMX MJIEHOK.

IpaHynoMeTpuyeckuii aHanus. PacnpeaeneHune Yactuy no pa3mepam.
Mukpockonuyeckuii metoa. CUTOBOW METOA,.

CenMMeHTaUMOHHbIN aHanus. YnbTpaueHTpudyru.

JazepHas audpakums, Teopus Mu. uHaMmmyeckoe paccesiHue ceeTa.
3oHaoBas Mukpockonus. CkaHupytowas 30HA0Bas MMkpockonus (C3M).
OcCHOBHblE KOMMOHEHTbl C3M Ku KX Ha3HadeHue. Buabl AATUMKOB M
MPUHLMMBI UX AENCTBUS.

Mbe3031EKTPUYECKHI addekT n NpUHLMN fencraus
NbEe303/1EKTPUYECKOrO ABUraTens.

CkaHupyoLniA TyHHENbHbIM Mukpockon (CTM).

TyHHENbHbINA 3 dekT. TyHHENbHbIA ceHcop.



38. PeXuM NOCTOSIHHOrO TOKa ¥ NMOCTOSIHHOMN BbICOThI.

39. AToMHoO-cunoBas Mukpockonus (ACM). B3aumopeiicTsus 30Ha-06paseL.
40. OcHoBHble pexxuMbl paboTbl ACM 1 UX Ha3Ha4eHue.

41. ATtomHO-cunoBasi  Mukpockonus  (ACM). O6bpabotka wu  aHanus

n3obpaxeHnuin B MO Gwyddion.
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TABJINLIA HOMEPOB BAPUAHTOB

Homep BapuaHTa Homepa 3agau
01 17
02 13
03 5
04 9
05 16
06 11
07 2
08 15
09 4
10 12
11 18
12 8
13 14
14 6
15 10
16 1
17 7
18 3
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