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PABOYAS MPOrPAMMA YYEBEHOW ONCLMMIUHBI

B1.B.09 HaHoTexHOonorumu

1. Koa n HanmeHoBaHuMe HanpaBneHusi NoAroToBkKu/cneLnanbHOCTH:
04.03.02 — Xumusi, ¢hu3zuka u MexaHuka Mamepuasios

2. NMpodunb nogroToBKU/cNneymnanusauus: MmamepuasoeedeHue u UuHAycmpusi
HaHocucmem

3. Ksanudukaums BbinyckHuKa: 6akanasep
4. ®opma obyyeHUN: OYyHasi

5. Kacheapa, oTBevarowas 3a peanmsauuio QUCLUMNIIMHbLI: MamepuasoeedeHUsl U
uHdycmpuu HaHocucmem

6. CoctaButenu nporpammsbl: Cradkonesyee bopuc Bnadumupoeuy,
kaHOuOam XxumMu4ecKux HayK

7. PekomeHaoBaHa: Hay4HO-METOONYECKNM COBETOM XMMUYECKOro (pakynbTeTa, NpoTOKON
Ne5 ot 17.06.2021

8. YuebGHbIn roa: 2024/2025 Cewmectp(bl): 7



9.llenun v 3apgayum y4ye6HON ANCLUNIUHbBI

Llenismu oceoeHusi y4ebHou ducyurniuHbl S8115HMmCs:

- chopmupoBaTb Yy CTyQEHTOB CUCTEMY MNPEeACTaBfieHMA O COBPEMEHHOM COCTOSIHUM
HaHOTEXHONOr1m;

- AaTb NpeacraBneHne o6 OCHOBHbLIX TEXHOMOMMAX, UCNOSb3YEMbIX B HACTOsILLEE BpeEMS
N NePCNEKTUBHBIX A4S18 NONyYeHNa HaHOpPa3MepHbIX 0OHLEKTOB

- NpeacTaBvUTb NEPCNEKTMBbLI MCNONb30BaHNA HAHOTEXHOMOMMM B pasfiMyHbIX 0bnacTtsx
YyenoBe4YeCcKon AeATENbHOCTN.

3adayu y4yebHoU OuCyUrIuUHbI:

CTyaeHTbl OOSKHbI:

- NONYyYUTb NPeLCTaBNeHME O CBA3M Kypca C ApYrMMu AUCUUNIIMHAMK, O ero MecTte
cpeav apyrux AUCUUNIIVH ANs AaHHOIro HanpaBneHns NoLAroTOBKY;

- UMETb NpeAcTaBieHne O BO3MOXHOCTAX HAHOTEXHOSOMMI Ha COBPEMEHHOM 3Tane
pa3BuTMA U 06 Ux nepcrnekTnBax B dyaywiem;

- 3HaTb OCHOBHbIE NMOHATUA N onNpeaeneHns npegmeTa, CyLLHOCTb U BO3MOXHOCTM
OCHOBHbIX METOLOB UCCNea0BaHNA, MPUMEHSIIOLLMXCA NPU U3YYEHUN HAHOCUCTEM;

- 3HaTb OCHOBHbIE METOAbI M NOAX0AbI, UCMONb3YIOLWMNECH B COBPEMEHHbIX TEXHOMNOMMAX
CUHTE3a HaHOPa3MEpPHbIX CUCTEM.

10. MecTo y4yebHOM ancumnnnHbl B cTpykType OOIT:

OucumnnuHa BXOAWUT B 4YacTb, (hopmMuMpyemMylo yyacTHMKamu obpasoBaTenbHbiX OTHOLUEHWI
(BapunatmnBHasg) 6noka b1.

TpeboBaHust K BXOAHBbIM 3HAHUAM, YMEHUSAM N HaBblKaM: 715 OCBOEHUS Kypca CTYAEHT LOSMKEH
OblTb 3HAaKOM C OCHOBHbIMM pasgenamu oOlen u HeopraHU4Yeckom XumMun, UMETb
npeacraBneHns o MeToaax aHanuaa coctaBa U CTPYKTYpbl BeELLEeCTBa.

N3yyeHne gaHHOM gucumnimHbl 6asnpyeTcsl Ha CrneayrLmnx Kypcax, M3y4eHHbIX CTyAdeHTamu
paHee:

- dunsmka

- OBLwas n HeopraHMyeckas XMmusi

- Mukpockonuyeckne meToabl UCCrneaoBaHus CTPYKTYPbl MaTteprarnonB

- CnekTpockonuyeckne MeToabl UCcreaoBaHna matepmarnos

[aHHasa aucumnnuHa aBngeTcsa npegwecTsylowen gucumnnmHam «HaHomatepmansiy», « ToHKue
MNEHKN W TreTepoCcTpyKTypbl». [lapannenbHO C AaHHbIM KypCOM CTyAeHTbl OCBauBaloT
ANCUMNNMHY «HaHoknacTepbl U HAHOCTPYKTYPbI: CUHTE3 N CBOMCTBAY.

11. MnaHupyeMble pe3ynbTaTbl OOY4YeHUA MO AucUUNIMHe/MOAYNo (3HAHUSA, YMeHus,
HaBblKU1), COOTHECEHHbIe C NMaHUPyeMbIiMU pe3yribTaTaMyW OCBOEHUS obGpa3oBaTernbHON
nporpamMmmbl (KOMNETEHLMSAMU) U UHOAUKATOPaMMN UX AOCTUKEHUS:

Koga HasaHue Koa(bl) WHpukaTtop(bl) MnaHupyemble pesynbTaTbl 00y4YeHus
KOMNeTeHumnn

MK-2 | CnocobeH MK-2.1 | Bbibupaet metoapl 3HaTb: OCHOBHbIE MOHATUSA 1 MPUHLMMbI
ncnonb3oBaTb CMHTEe3a HaHOTEXHOMOMMN; Knaccnukaumio MeTogoB
3HaHWs 0 MeTodax maTepuanos HaHOTEXHONOMMIN N BO3MOXHOCTU KaXXAoro us
CMHTE3a U pasnu4yHoro MeTOAO0B, NCNOSb3yeMbIX B HAacTosILLee BpeMs
cBoKcTBax HasHayeHus (B TOM | Ans CMHTE3a HaHopa3MepPHbIX OO BLEKTOB;
mMaTepuarnos ynucne MPUHLMMbI YIPaBNeHNs HAHOTEXHOMNOMMYECKUMHN
pasnuyHoro HaHomaTepuanoB) B | mpoLeccamu
Ha3HayeHus, B TOM COOTBETCTBUU C YMeTb: UCNoMnb30BaTh NOSy4YeHHble 3HaHWUs AN
yucne nocTaBreHHOM peanusaunm NpoLLeccoB CUHTE3a
HaHoOMaTepuaros, 3agadyen HaHopa3MepHbIX 0OBEKTOB (B NepBYO oyepeab B
Ansi peLueHns TOHKOMMEHOYHOM COCTOSIHUM)
npodeccrmoHanbHbl BnageTb: HaBblkamMy NOCTAHOBKM W peLLeHns
X 3agav KOHKPETHbIX 3a4ay CMHTe3a HaHoMaTepuanos

MK-2.2 WNcnonb3yeT 3HaHusa | 3HaTb: COBPEMEHHOe COCTOSIHNE Pa3BUTUSA
0 CBOMCTBax HaHOTEXHOMOMMIN B MUPE WM Hallen CTPaHe;




mMaTtepuanoB and

HaHOpa3MepPHbIX 00bekToB

nepcneKkTuBbl UCMNOJ1b30BaAHUA HaHOTEXHOMNOMNM;

peLweHnda CYLWHOCTb 1 BO3MOXXHOCTU OCHOBHbIX METOL40B
KOHKPETHbIX nccrnegoBaHusi CBOMCTB HaHoOMaTepwuanos
ﬂpO(beCCI/IOHaJ'IbeIX YMeTb: ucnonb3oBaTb nony4yeHHble 3HaHnA OnA
3agad n ncecnenoBaHMA OCHOBHbBIX XapaKTepUCTUK

BnageTb: HaBblkamMy NPUMEHEHUST OCHOBHbIX
MeTOO0B UCCNEeLOBaHNS HAaHOPa3MEePHbIX
00BEeKTOB (HAHOMaTepuarnos)

12. O6bemM gncuunnuHbl B 3a4eTHbIX eaguHulax/yac. — 4/144.

dopmMa NPOMeXyTOYHOM aTTecTaLumn — 3a4eT C OLIEHKOM

13. TpyAoeMKoCTb NO BUAam y4yebHoum paboTbl

TpyooemKkocTb
Bug yuebHol paboThl Bcero Mo cemecTpam
7 cemecTp 8 cemecTtp
KoHTakTHast pabota 72 72
nekumnmn 36 36
npakTundeckne 36 36
B TOM Yuche:
nabopaTtopHble - -
KypcoBasi paborta - -
CamocTosTensHasa paboTa 72 72
MpomexyToyHas atTectaums (015 3Kk3ameHa)
Utoro: 144 144

13.1. CogepxaHne gUCUUNIINHDbI

n/n Peanusauus
pasgena
HaumeHoBaHue pasgena OVCUUNIINHBI C
CogaepxaHve pasgena gucumnivHbl
ANCUUNINHBI NOMOLLIbIO
OHMauH-Kypca,
QYMK *
1. Nlekuun
1.1 OCHOBHble NOHATUA OCHOBHble NOHATUSA OUCUUNNNHBI, HAHOTEXHOMNOMNN, Mcnonb3oBaHu
HaHOTEeXHomnormm HaHoMaTtepwuarnsl. IcTopus cTaHOBNEHUS N pa3BUTUSA e AYMK
HaHoTexHonorun. CozgaHme ob6beKTOB Mo NpuHumnam | https://edu.vsu
«CBEPXY-BHM3» U «CHU3Y-BBEPX». P eKThI .ru/coursel/vie
HaHOMeTpOBOro maclrtaba w.php?id=995
9
1.2 O630p meToOOB O6wasn knaccudukaumst METOAOB UCCNeaoBaHus VMcnonb3oBaHu
1ccreaoBaHna un NPUMEHNTENBHO K HAHOCUCTEMaM. AHanNUTUYeckme e QYMK
JMNarHoCTUKN HaHOOOBHLEKTOB MeToAbl U cnocobbl BM3yanuaauuu. Metoapl https://edu.vsu
N HaHOCUCTEM MUKpocKonuu. OnTuyeckas MMKPOCKOMMS OIS .ru/courselvie
nccnenoBaHusa HaHoo6bekToB. CkaHMpytowas w.php?id=995
onTuyeckast MUKPOCKONUs BRvkHero nons. 9
KoHdhokarnbHas MUKpOCKONUS.
CkaHupytowme 3oHaoBble MeToabl. CkaHupyoLas
TyHHenbHas mukpockonus (CTM), TYHHeNbHbIN
appekT. AToMHO-cnoBas Mukpockonus (ACM).
Opyrve ckaHvpyoLime 30HA0BbIE METOAbI -
MUWKPOCKOMMWS NaTeparnbHbIX CUS, MarHUTHO-CUNOBast
MMWKPOCKOMMUS,, MUKPOCKOMMUS 3NIEKTPOCTAaTUYECKMX CU,
CKaHUpyoLlasa TEPMOMUKPOCKOMNS.
1.3 OCHOBbI HAHOTEXHOMOII Knaccudpumkaums metogoB. CrnoxvBluMecs v Vcnonb3oBaHu




nepcnekTuBHbIe TexHonornu. MNMpoLecckl «cBepxy e OYMK
BHWU3» ONs MONyYeHNA HAHOCUCTEM: N3MeErSbYEeHNe, https://edu.vsu
nutorpadusi, mexaHu4eckasi obpaboTtka, nx .ru/courselvie
0C0BEHHOCTM B MPUMEHEHMU K HAHOPA3MEPHbIM w.php?id=995
obbekTam. 9
Mpouecchl «cHM3y BBEpX». MeToabl ocaxaeHus u3
rasoBon gasbl (pnsnyeckoe N xmmmdeckoe
ocaxgaeHue 13 rasoon dasbl POId n XOro).
lMnasameHHOEe ocaxaeHne — TreLwmn paspag
NOCTOSAAHHOro Toka. MarHeTpoHHOE pacnblfieHne B
CO3aH1M HaHOPa3MepPHbIX CBEPXMPOBOAHNKOBbBIX
CTPYKTYp. BakyymMHas ayroeasi Hannaeka.
MonekynsipHo-ny4yeBas anuTakcus,
MeTannopraHudeckasi razopasHas anuTakcus.
OnuTakcmarnbHoe BbipaluBaHNe KBaHTOBbLIX SIM.
BblpalmBaHue Ha kpato ckona.
MeToap! WabnoHHOro pocta HaHOMaTepuarnos:
nony4YyeHne 30sb-reflb METOAOM KPEMHMEBBIX
HaHOTPYDOK; KpUCTaNnM4yeckue LeonuTbl Kak
peakTopbl A4S NOMy4YeHUsS HaHOYacTuL; pocT B
camocobuparoLmxcs meMmopaHax.
YnopsigodeHue HaHocucteM. Camocbopka u
camoopraHm3auus (reomeTtpudeckas camocbopka,
wabnoHHaa camoopraHusaums, camocobupatoLimecs
Cnou, CaMoOOpPraHN30BaHHbIA POCT KBAHTOBbLIX TOYEK,
NonynpoBOLAHUKOBbLIE OCTPOBKOBbLIE CTPYKTYpbI,
MOHOCION).
30HA0BbIE HAHOTEXHOMNOMMMU.
14 MepcnekTuBbl Wcnonb3oBaHu
ncrnonb3oBaHns . . e OYMK
o O630p OCHOBHbIX HanpaBneHun n oTpacnemn .
HaHOTEeXHoMnorum N https://edu.vsu
NCMNonb30BaHNs HaHOTEXHOMOM. NepcnekTyBbl ;
pasBUTUA HAHOTEXHOITOMUA. .ru/course/we
w.php?id=995
9
15 HaHoTexHonoruu n Mcnonb3oBaHu
yenoBeyeckoe 00LLecTBO CoumanbHble NocrneacTBMS BHEAPEHMS e QYMK
HaHOTEXHOMOorMn. ameHeHust B cucteme obpasoanus | https://edu.vsu
1 NMOAroTOBKM Hay4YHbIX KagpoB. Pa3suTtne .ru/coursel/vie
HaHOTEXHOSOorMM B MMPOBOM MacLuTabe. w.php?id=995
9
1.6 Poccunckne MepeyeHb KpUTUYECKNX TexHonormn Poccumnckon Wcnonb3oBaHu
HaHOTexXHonornm denepaumm. e OYMK
MpropuTeTHbIE HanpaBneHUs pasBUTUS HayKK, https://edu.vsu
TEXHONOrMM N TexHukn B Poccunckon depepaumm. .ru/coursel/vie
HaHoTexHonornyeckoe obuiectso Poccun, OAO w.php?id=995
POCHAHO: uenu n 3agauu. lNeprnoanyeckne nsgaHus, 9
nybnukyowme pesynetatbl PyHAaMeHTanbHbIX 1
NpuyKnagHblX UCCNegoBaHUM B 06n1acT HaHOHAYK.
YKypHan «Poccunckme HaHOTEXHOSOrUM».
Pycckos3bl4HbIE MHTEPHET-PECYPChI, MOCBALLEHHbBIE
HaHOTexHonormam. HaHoTexHonormyeckoe
coobulecTtBo «HaHomeTp» http://www.nanometer.ru/.
2. MNpakTnyeckne 3aHATUA
2.1 OCHOBHbIe MOHATUSA 1 3Tanbl Pa3BUTUSA Wcnonb3oBaHu
HaAHOTEXHOMOIMM. e OYMK
OCHOBHbIE NOHATUA https://edu.vsu
HaHOTEexXHonornm .ru/course/vie
w.php?id=995
9
2.2 Wcnonb3oBaHu
O630p meTog0B CnekTpockonmyeckme MeTOAbl B MPUMOXEHUN K e SYMK
nccrnegoBaHus um nccregoBaHuio HaHocucteM. PactpoBas .
https://edu.vsu
ANarHoCTUKN HaHOOOBLEKTOB (ckanupytowas) anekTpoHHas mukpockonus (P3OM). ru/courselvie

N HaHOCUCTEM

MpocBeunBatowas anekTpoHHas Mukpockonus (M3OM).

w.php?id=995



http://www.nanometer.ru/

9

2.3

OcHOoBbI HAHOTEXHOMOMMN

KuakodhasHble meToamku. MNMonyvyeHne KonnonaHbIx
KBaHTOBbIX To4ek. MeToabl 30Mb-renb.
dOnekTpoocaxaeHue.

Vcnonb3oBaHu
e AYMK
https://edu.vsu
.ru/coursel/vie
w.php?id=995
9

2.4

MepcnekTuBbl
NCnonb30BaHUs
HaHOTEXHOMOrM

B rnipombiwneHHocmu - co3gaHne HOBbIX TUMOB
asuratenen. Co3gaHne HOBbIX KOHCTPYKLIMOHHBIX
MaTepuarnoB (CBEPXITIENKMX N CBEPXMPOYHbIX, a Takke
«YMHbIX»). MarHuTHble maTepuanbl. KatanusaTopsl.
B uHgpopmamuke - NnoBblLLEHE NPOU3BOAUTENBHOCTU
cucteM nepegadv, o6paboTkm 1 xpaHeHns
UHpopmauun. OnTnyeckne sanoMmHaroLme
YCTPOWCTBA Ha OCHOBE KBaHTOBbIX Touek Co3aaHue
YCTPOWCTB C NPUBNMKEHNEM BO3MOXHOCTEN K
CBOWCTBaM OOBEKTOB XXMBOW NPUPOALI C 3rieMeHTaMu
WHTennekTa.

B anekmpoHuke u onmoaneKkmpoHUKe -
HaHOpa3MepHble CBEPXMNPOBOAHUKOBbLIE CTPYKTYPHI.
OnNeKTPOHHbIE 3MIEMEHTBI HA OCHOBE
BbICOKOTEMMNEpPaTYypPHbIX CBEPXMPOBOAHUKOB: AaTUNKN
MarHuTHoro nons, MK-na3nyyennsa 6onomeTpmuyeckoro
Tnna. HaHoycTponcTtea Ha ocHose YHT: guopgsl,
NoneBon TPaAH3NCTOP, XONOAHbIE KaToabl.
MonynpoBoasLine HaHOCTPYKTYPbI: UHXEKLNOHHbIE
nasepbl, KBaHTOBbIE KackagHble nasepsl,
Buonoruyeckne MeTku. BnusHne HaHOTEXHONOMMIN Ha
TPaAVLMOHHYIO 9NEKTPOHUKY. OnTnyeckme
HaHoycTponcTea. CBeTonepecTpanBaemble ANOAbI.
JlazepHble ycTponcTsa ¢ perynupyemMmon AnnHom
BOJTHbI 3@ CYET pa3Mepa HaHoKnacTepa (KBaHTOBbIE
ToukK). HaHoknacTtepsl INGaAs B maTtpuue GaAs.
B aHepzemuke — noBbiweHne 3¢pHeKTUBHOCTH
cyllecTBytoLero obopyaoBanus. MNpobrembl
anbTepHaTMBHOW 3HEPreTUKU: TOMMNNBHLIE 3ITIEMEHTHI,
mMaTepuansl Ans agcopbumm n xpaHeHus Bogopoaa.
B meduyuHe u buosioauu - BbICOKOI((PEKTUBHBIE
HaHonpenapaTuBHble OPMbI U agpecHble Cnocobbl
[OOCTaBKuM fnekapCTBEeHHbIX CpeacTB. Npobnembl
©0opbObI ¢ pakoBbiMK 3aboneBaHnsaMmn. CosgaHue
OMOCOBMECTMMbIX MaTePMaroB U UCKYCCTBEHHbIX
opraHoB. Makpo-, MUKPO- 1 HAHOTEXHONOMNN
Muokapaa. brouunsl. BuoMmeauUMHCKME HAHOCEHCOPBI
n BnoHaHoceHcopbl. BHyTprcocyancTele HaHo- 1
MUKpPOpOBOThI. BMOMUMETNYECKME HAHOTEXHOMOIUN.
[OHK kak cTponTenbHbIi MaTepuan HAHOTEXHOSOIMMIA.
B akonozuu - punbTpbl 1 MeMBpaHbl Ha OCHOBE
HaHoMaTepuanoB Ans OYUCTKN BOAbLI U BO3ayxa.
OnpecHeHue Bogbl. Buogatunku onsg To4HOroO
MOHUTOPWHIa OKpY>KatoLLen cpeabl.

B cenbckom xo3sicmee - cosgaHune npenapartos A
NOBLILLIEHWS YPOXANHOCTU U NUTATENbHOW LIEHHOCTH
c/X KynbTyp. Passutne meTogoB reHeTU4EeCKon
Moaudmkaumm onsa cosgaHus 6onee ycTonumBbIX K
COpHsIKaM U BpeanTensiM COpTOB pacTeHUi
HaHomaTtepuarnbl B KOCMETUYECKOW MPOMbILLNEHHOCTU

Mcnonb3oBaHu
e QYMK
https://edu.vsu
.ru/coursel/vie
w.php?id=995
9

2.5

HaHoTexHonormm n
yernoBeveckoe 0bLLECTBO

KoMmepumnanusaumsi pesyrnbtaToB
HaHOTEXHOOrMYECKNX NCCIEAOBaHMIA.
Bonpocbl 6e30MacHOCT HAHOCUCTEM.

Mcnonb3oBaHu
e QYMK
https://edu.vsu
.ru/courselvie
w.php?id=995
9

2.6

Poccunckue

TekylLiee CoCcTosiHME Pas3BUTUS HAHOTEXHOSOMMN B

Vicnonb3oBaHu




HaHOTEXHOMNOMM Poccuiickon ®epepaunn e OYMK
https://edu.vsu
.ru/courselvie
w.php?id=995
9
3. llabopaTopHble 3aHATUSA
3.1
3.2
13.2. Tembl (pasgenbl) AUCUUNIUHBI U BUAbI 3aHATUMX
Bugbl 3aHsaTUI (KONIMYECTBO YacoB)
Ne HavnmeHoBaHmne Tembl
CamocTosTenbHas
n/n (pasgena) oucuUnvHbI Jlekuun MpakTnyeckme | JlabopaTopHbie paboTa Bcero
1 OCHOBHbIE MOHATUSA 4 4 B 6 14
HaHOTEXHOsorMm1
O630p mMeTOAOB
nccnegoBaHus m
2 JNarHoCTUKN 6 6 - 16 28
HaHOOOBLEKTOB U
HaHocUCTEM
3 OCHOBbI HAHOTEXHOOMNI 18 6 - 18 42
MepcnekTuBhbl
4 MCMNoSib30BaHUS 2 10 — 16 28
HaHOTEXHOMNOIMN
5 HaHoTexHonoruu un 5 4 _ 8 14
yenoseyeckoe 06LLEeCTBO
6 Poccuiickne 4 6 _ 8 18
HaHOTEXHOormm
| Uroro: 36 36 — 72 144

14. MeToau4yeckme yKkasaHus ans oby4varolmxcsi N0 0OCBOEHUIO AUCLIUNIIUHDI

B npouecce nsydyeHus avcunnnuHel npegnonaraetca: pabota ¢ KOHCNeKTaMy Nekunin u
nuTepaTtypHbiMM  UCTOYHWKaMW; peLUEHME KOHTPOSibHbIX paboT;, noarotoBka W 3awmta
pedepaToB, ONNOHNPOBAHUE, NOArOTOBKA KPATKMUX COOOLLEHNIA.

Hanbonee 06bEMHBIM 1 BaXKHbIM pa3gerioM, U3y4eHU KOTOPOro Heobxoanmo yaenutb
ocoboe BHMMaHue, saBnswTca «OcHOBbI HaHoTexHonormny. Pasgen «0O63op mMeTonoB
nccnenoBaHUst U ANArHOCTUKM HAHOOOBEKTOB M HaHocucteM» Oasvpyetca B TOM 4ucre Ha
3HaHUAX, MNONYYEHHbIX B Kypcax «Mukpockonuyeckne meToabl UCCNenoBaHWS CTPYKTYPbI
mMaTtepuanoB» n «CnekTpockonMyeckMe MeTogbl WCcnefoBaHUs MartepuarnioB», MNO3ITOMY
oTAenNbHble TeMbl TPEDOYIOT NOBTOPEHNUS.

TeKyLmMi KOHTPOSb NPOBOANTCA B (POPME YCTHOrO Onpoca, KOHTPOSbHbIX paboT.

Bo3aMoXxHO  nonyvyeHne 3a4é€ta aBTOMATOM NpW  BbIMOSIHEHUM  TpeboBaHWUMN,
nepeyuncrieHHbIx B . 20.

PekomeHgauun no OCBOEHMIO AUCLMMIMHBL: HEOBXoAuMbI cucTemaTtmyeckas pabota ¢
KOHCMEKTOM JieKUMA N NUTepaTypHbIMU UCTOYHMKaAMU, a Takke ¢ TemaTudeckumn VIHTepHeT-
pecypcamn. Wcnonb3zoBaHne JYMK https://edu.vsu.ru/course/view.php?id=9959. J3YMK
«HaHoTexHonornn» Ha noptane BI'Y «ONekTPOHHbIM YHUBEPCUTET» COLEPXKUT MeToanyveckune
mMaTepuanbl, npes3eHTauuMuM nekumn, y4vebHble nocobuss M Heobxoaumble ANS U3yYeHUs
ANCUMNMHBLl MaTepuansl. [pyu peanusaummM AUCUUNNAUHBI TaKkKe WCMOMb3YKTCSA CepBUCHI
BuaeokoHdepeHumn (BigBlueButton, Zoom, Discord u ap.), 9neKTpoHHasa noyTa, MecCeHoxepbl
N coumarnbHble CeTw.

15. lMepeyeHb OCHOBHOW WU [OMNONMHUTENbLHOW nUTepaTypbl, PECypCOB WHTEpPHET,

Heob6XxoaAnMbIX AN OCBOEHUA OUCLUNIINHBI (Criucok numepamypbl 0pOPMIISemMcs 6 coomeemcmauu
¢ mpebosaHusimu FOCT u ucrionb3yemcs obwast ckeo3Has Hymepauyusi 0711 8cex 8u008 UCMOYHUKO8)
a) OCHOBHas nuTeparypa:


https://edu.vsu.ru/course/view.php?id=9959

Ne n/n McToYHmnK

MapmuHn-lansma P. HaHomexHonoauu. YOapHbil 6800HbIU Kypc : [y4ebHoe nocobue] / P. MapmuH-
1. lManbma, A. Jlaxmakus ; nep. ¢ aHen. E.I. 3abonoukol ; nep. A.B. 3abonoukoeo. — [onzonpyOHsll :
UN3damenbckuli dom MlHmennekm, 2014. — 206 c.

®axnbmaH b. Xumusi Hosbix Mamepuanos u HaHomexHonoauu / b. @axnbmaH ; nep. ¢ aHen. []. O. YapkuHa
2. u B. B. Ymo4Hukosoli ; nod ped. FO. []. Tpembsikosa u E. A. 'ydunuHa. — [onzonpyOHbil : IHmennekm,
2011. — 463 c.

0) gononHuTensHasa nuTepaTypa:
Ne n/n McTouHUK
'ycee A. W. HaHomamepuarnsl, HaHOCMpPyKMypbl, HaHomexHonoauu / A. Y. lyces. — U30. 2-e., ucnp. —
3. )
Mocksa : ®usmamnum, 2007. — 414 c.
lyn Y. 1. HaHomexHonoeuu : y4eb. nocobue Onsa cmyd., 0byy. 1o HarpasneHuto nodzom.

4. "HanomexHonoauu"/ Y. lyn, ®. OyaHc ; nep. ¢ aHan. nod ped. KO. W. NonosuHa; don. B. B. JlyduHuHa. — 2-
e us0., don. — Mockea : TexHocghepa, 2006. — 334 c.
5 Cy3sdanes W. 1. HaHomexHonoaus. @U3UKO-XUMUSI HAHOKIacmepos, HaHOCMyKmyp U HaHoMamepuarsnos /
) W. 1. Cysdanes. — Mockea : KomKHuza, 2006. — 589 c.
6 HayuHbie ocHo8bI HaHOmMexHonoaul u Hoeble npubopsi : y4ebHuKk-moHoepadhusi / nod ped. P. Kencanna, A.

Xamnu, M. leoeeeaHa ; nep. ¢ aHen. A. [. KanawHukosa. — JonzonpydHsbil : Uumennekm, 2011. — 527 c.
Kobasicu H. BeedeHue 8 HaHomexHosoeuro / H. Kobasicu ; nep. ¢ sn. A. B. Xa4yosiHa rnod ped. J1.H.
lMampukeesa. — Mocksea : BMUHOM. Jlabopamopusi 3HaHudl, 2005. — 134 c.

Jluy P. UHxxeHepHble 0CHOBbI U3MepeHUl HaHoMempoegol mo4yHocmu : [y4ebHoe nocobue] / P. Jluy ; nep.
c aHen. A. B. 3abonoykozo. — JonzonpydHsil : MIumennekm, 2012. — 399 c.

HaHomexHonozuu e anekmpoHuke / nod ped. 0. A. YannbizuH. — Mockea : TexHocghepa, 2013. — 688 c. I/
9. «YHusepcumemckas 6ubnuomeka ONLINE» : anekmpoHHO-6ubnuomeyHasi cucmema. —
URL:http://biblioclub.ru/index.php?page=book&id=4433254

®ocmep J1. HaHomexHonozauu. Hayka, uHHogayuu u eosmoxxHocmu / J1. @ocmep ; riep. ¢ aHen. A.

10. XauosiHa. — Mockea : TexHocgbepa, 2008. — 349 c. // «YHusepcumemckasi 6ubnuomeka ONLINE» :
351eKmpoHHO-6ubnuomeyHasi cucmema. — URL:http://biblioclub.ru/index.php?page=book&id=135424
11 Pambudu H. I HaHomexHomoauu u moneKynspHeie komrnstomepsi / H. . Pambudu. — Mockea :

Qusmamnum, 2007. — 255 c.

HeeonuH B. K. 3oHd08bie HaHOMeXHOI02UU 8 3NIEKMPOHUKe : MoHozpachus / B. K. HesornuH. — U30. 2-e,
12. ucnip. — Mockea : TexHocghepa, 2014. — 174 c. // « YHusepcumemckasi bubnuomexka ONLINE» :
anekmpoHHo-bubnuomeyHas cucmema. — URL:http://biblioclub.ru/index.php?page=book&id=260697
Pnikos C. A. CkaHupyroujast 30HO08ast MUKPOCKOIUS MO1yrPO80OHUKO8bLIX Mamepuasios U HaHOCMPYyKmMyp

13. : Yueb. nocobue dnsi cmyd. 8y308, 0by4. 1o HarnpasneHuto "TexH. ¢pusuka”/ C.A. Pbikos; 100 peo.
B. U.WnbuHa u A. A.lLluka. — CaHkm-llemepbype : Hayka, 2001. — 52 c.

14. Pocculickue HaHOMEXHO02uU : XypHan

15. HaHouHOycmpusi : XypHan, peknamHo-u3ddamenbekull ueHmp "TexHocghepa”

16. Nano Letters : scientific journal, American Chemical Society

B) MHpOpPMALMOHHBIE 9NEKTPOHHO-00pa3oBaTerbHbIE pecypchl (oduLmnanbHble pecypebl MHTEPHET)*

Ne n/n Pecypc

17. "YHusepcumemckasi bubniuomeka online”, http://biblioclub.ru/

18. BnekmporHo-bubnuomeyHas cucmema "KoHcynsmaHm cmydeHma", http://www.studmedlib.ru

10. https://www.lib.vsu.ru/ - calim 3oHanbHoU Hay4Hol bubnuomeku BopoHexckoeo eocydapcmeeHH020

yHUgsepcumema

20 http://elibrary.ru/defaultx.asp — Hay4Has 3/1eKMpPOHHast 6ubniuomeka. lNouck no pechepamam u rnOSIHbIM
' mekcmam cmamed, ornybriuKO8aHHbIX 8 POCCULICKUX U 3apybexHbIX Hay4YHO-MEeXHUYECKUX XYpHanax.

21. http://www.nanometer.ru/ - HaHomexHonoau4eckoe coobwecmso «HaHomemp»

29 http://www.nanonewsnet.ru/ - Hoeocmu HaHomexHoso2ul, UHghopMauUOHHO-aHanumu4yeckoe usdaHue,
' rocesieHHoe gorpocam nonynsapu3ayuu u pasgumusi HaHomexHosoaud 8 P®

23 http://www.rusnanonet.ru/ - uHghopmMayuoHHO-aHanumu4eckul nopmais Pocculickoli HayuoHanbHoU

HaHomexHoJsioau4yeckol cemu

16. MNepeyeHb y4eOHO-MeTOQUYECKOro obecne4vyeHUs ANA CaMOCTOATENbLHOW paboTbl
(yyebHO-memodudeckue pekomeHOayuu, nocobus, 3adayHuKku, MemoOuUYEeCKUe yKa3aHUsi M0 8bIMOSTHEHU
npakmu4yeckux (KOHMPOIbHbIX), Kypcoebix pabom u 0p.)

Ne n/n MICTOYHUK
HaHomamepuarsibi: cuHmMe3 HaHOKPUCMaIIUYECKUX MOPOWKO8 U MOSyYEeHUE KOMIaKmHbIX
1. HaHoKpucmarnu4yeckux Mamepuaros : y4ebHoe nocobue dns gy3os /M. 4. Mummosa, E. B. TomuHa,

C. C. JlaspywuHa ; BopoHex. 2oc. yH-m. — BopoHex : JIOI1 BI'Y, 2007. — 35 c.

lMpakmukym cuHmes u uccrnedogaHue HaHOOUCNepPCHbIX cucmeM [BneKmpoHHbIU pecypc] : y4ebHo-

2 memoduyeckoe riocobue : [0na cmyd. 4 k. dHes. omd-HuUsI XuM. ¢bak., 0n1s HarnpaesneHus 020300 - Xumus,
) ¢usuka u mexaHuka mamepuarsnos] / BopoHex. eoc. yH-m ; [cocm.: E. B. TomMuHa u 0p.]. — Sr1eKmpoH.

mekcmosble 0aH. — BopoHex : Is3damernbckuli dom BI'Y, 2015.



http://biblioclub.ru/index.php?page=book&id=443325
http://biblioclub.ru/index.php?page=book&id=135424
http://biblioclub.ru/index.php?page=book&id=135424
http://biblioclub.ru/index.php?page=book&id=135424
http://biblioclub.ru/index.php?page=book&id=260697
http://biblioclub.ru/
http://www.studmedlib.ru/
https://www.lib.vsu.ru/
http://elibrary.ru/defaultx.asp
http://www.nanometer.ru/
http://www.nanonewsnet.ru/
http://www.rusnanonet.ru/

17. OO6pasoBaTtenbHble TEXHOMOrMW, UCNONb3yeMble TMpU peanusauum y4ebHOM
OUCLUMNIUHBLI, BKNOYasi [AOUCTaHUMOHHbIe oOpa3oBaTenbHble TexHonorum (OOT),

3neKTpoHHoe oby4yeHne (30), cmewaHHoe oOOyYeHMe):  UcnonbsosaHne  AYMK
https://edu.vsu.ru/course/view.php?id=9959

Mpn peanusaymm ANCLUMNANHBI UICNOSb3YHTCA Pas3NUYHbIE TUMbl NEKUNA — BBOAHbIE NEKUUH,
MHPOPMAaLMOHHbBIE NEKLUKN C BU3yanuaaumen (MynbTUMeannHble Npe3eHTauum), no oTaenbHbIM
Temam — 0630pHble. Ha npakTuyecknx 3aHATUSX: BbICTYNNEHME C pedpepaTamm, ONMOHMPOBAHME,
NnoaroToBKa KpaTkMx COOOLLEHMI, CEMUHAPCKNE 3aHATUA. Tekyllas aTTectauus ocyLLeCTBNSETCS B
dopMe KOHTPOSbHbIX paboT 1 YCTHOro onpoca, npomexytoyHasi — no KMM.

Mpy peanu3auumn OUCUMMAMHBLI C WCMNOMb30BaHMEM AOUCTAHUMOHHBIX O0OpasoBaTenbHbIX
TEXHONOrMM NUCMOMb3YTCA NHCTPYMEHTbI 3NIEKTPOHHON MH(OpMaLMOHHO-06pa3oBaTenbHON cpeabl
BI'Y «3nektpoHHbin yHuBepcuteT BlY» (https://edu.vsu.ru), cepBucbl BUOEOKOH(EPEHUNN
(BigBlueButton, Zoom, Discord n gp.), anekTpoHHasa noyTa, MecceHaXepbl U coumarnbHble ceTu.

18. MaTepnanbHO-TeXHU4YECKOe obecneyeHme AUCLUNIIUHDI:
MynbTumeaniHbin npoektop BENQ, akpaH, HOyTOyK

19. OueHo4HbIe cpeacTBa And npoeeneHuA TeKyI.Ll,eﬁ n npome)KyTquoﬁ aTtTecTtaummn

MopsiaoK OLEHKN OCBOEHUS 0by4YatoLmMmMmcst y4ebHoro matepuana onpegensietcs
COoAEepXXaHNeM crieayrLInx pasaenos AUCUUNIUHGI

HanmeHoBaHue MHavkaTop(bl
r’ﬁ pasgena AUCUMNIUHbI K?_mgt(a;;eH no'ucmmegém) OueHouHble cpeacTsa
(mogyns) KOMNeTeHumnmn
1 OcCHOBHbIE MOHATUSA nK-2 MnK-2.1 YCTHBIN onpoc
' HaHOTEXHONornm MK-2.2
0O0630p meToaOB YCTHbIN onpoc
nccnegoBaHna m AK-2 1 KoHTponbHas pabota Ne1
2. ONarHoCTuku MK-2 I'IK-2.2
HaHOOOBEKTOB U '
HaHOCKCTEM
YCTHbIN onpoc
3. Han oOTg:sg;lormﬁ MK-2 HES; KoHTponbHas pabota Ne2
) KoHTponbHas pabota Ne3
MepcnekTusebl MK-2 1 YCTHbIN onpoc
4. NCrosib30BaHus MK-2 I'IK—2'2 BawmTa pedepartos
HaHOTEXHONornm ] KpaTtkue coobueHuns
HaHoTexHonormm un AK-2.1 YCTHbI onpoc
5. yenoseyeckoe MK-2 I'IK—2.2 3awmTa pedepatos
obLecTBo )
6 Poccuiickne AK-2 MK-2.1 YCTHBIN onpoc
' HaHOTEeXHOMNorMu MK-2.2 3awmTta pedepaToB
MpomexyTouHasa aTTecTaumns
.. . lNepeyeHb sonpocos
dopmMa KOHTPONs — 3a4ET C OLIEHKOW

20 TvnoBble OLEHOYHbLIE cCpeaAcTBa M MeToAMYECKUEe MaTepuanbl, onpeaensmowume
npoueaypbl oLleHUBaHUs

20.1 TeKywMM KOHTPOJb yCNeBaeMoOCTH



KoHTponb ycneBaemocTu No AUCLMMIIMHE OCYLLECTBNAETCS C MOMOLLbIO CNEeAYHLNX OLEHOYHbIX
CPeAcTB:
KoHmpornbHas paboma
Pegbepam
Kpamkue coobuweHus

Mpegnonaraetcs ucnonb3oBaHne 6annbHo-penTuHroon cuctemol (BPC).

MakcumanbHble 6annbi:

— KoHTponbHas pabota — 5 6annos;

— MoaroToeka pedepata — 10 6annos;

— lNMoaroToBka KpaTkMx coobLeHun — 5 6annos.

OUEHKN «OTMIMYHO» U «XOPOLLIO» MOTYT ObITb BbICTaBEHbI aBTOMATOM Npu COOMOAEHMM YCNOBUIA:
— «OTNNYHO» — 28 BannoB 1 Bbille

— «xopoLlo» - oT 20 go 27 6annos.

MepeyveHb 3apgaHMM ONA KOHTPOSbHbIX paboT
KoHTponbHasa paboTa Ne1

Bpems BbinonHeHns — 60 muH. OguH KUM cogepxuT [Ba BOMpoca M3 MEpPeYHsa HUXe.
Heob6xoamMmo npeactaBnTb pas3BEPHYTHIM OTBET HA BOMPOCHI, HAPMCOBaTb HEOOXOAMMbIE CXEMbI U T.4,.

1. Yt0 Takoe HaHoTexHonorun. Co3gaHve OOBLEKTOB MO MPUHLMINAM «CBEPXY-BHU3» U «CHU3Y-
BBEPX», NPUMEepPbl METOAOB.

2. OnTuyeckass MUKpPOCKONMS AONns  MUCCrefoBaHMs HaHOOOGBbekToB. [1pobnembl nNpuMeHeHus
ONTUYECKNX METOOOB ANSA UCCnefoBaHMS HAHOOOBHLEKTOB.

3. KoHokanbHasa ckaHupyoLwast MMKPOCKOMUS — MPUHLMN METoAa U BO3MOXHOCTMU.

4. PacTtpoBas anekTpoHHas Mukpockonusa (POM) — npuHumn metoga, NpyMeHeHMe.

5. TlMpocBeunBatoLLas anekTpoHHasa mukpockonus (M3OM) — npuHUMI MeToda, BO3MOXHOCTMU.

6. CkaHupywowme 3oHgoBble MeToabl. [MpuvHumnel pabotbl. [lpumepbl MeTogoB. Obnactm
NpUMeHeHns

7. TyHHenbHbIN 3hdeKT, ckaHupyoLwas TyHHenbHast Mukpockonust (CTM)

8. [lpuHumMn paboTbl TYHHENBHOrO MUKPOCKONA.

9. 3oHabl ansa CTM, TpeboBaHns kK HUM. MeToabl NOArOTOBKM.

10. ATomHo-cunoBas mukpockonust (ACM) — npMHUmMN 1 pexmmbl paboThbl.
11. CpaBHeHune Bo3moxkHocTen metogos ACM n CTM.
12. [ipyrne ckaHupytowme 3oHaoBblie Metogbl (nommumo ACM n CTM)

KoHTponbHasa paboTta Ne2
Bpems BbinonHeHnsa — 45 munH. OguH KM cogepXuT 0guH BONPOC U3 NEpPeYHs HUXe.

1. MexaHnyeckoe wu3MesfibMEHME UM MexaHoxummyeckass obpaboTka Kak MeTodbl CuHTE3a
HaHopa3MepHbIX 00bekToB. CyLHOCTL METOAOB, annapaTypHoe odopmneHune. MNpenmyliecTea n
HeaoCcTaTKn METOOB.

2. MeToa MarHeTpoHHOro pacnbineHusi. MexaHnam obpasoBaHus nnasmebl. [NprMHUMNManbHas cxema
YCTaHOBKM, NPUHUMM paboTbl yCTAHOBKM MarHETPOHHOIO pacnbinenus. icnonb3yemMble MULLIEHN U
noanoXkn. PeakTMBHOE MarHETPOHHOE pachbIfiEHME.

3. CywHocTb MeToda MOMeKynsapHO-rydyeBon anutakcun. [loHATME anuTakcun, eé Buabl.
MpuHuMNManbHast cxema ycTaHoBKW. HAdenka KHyaceHa. OcobeHHocTM mMeToga W ero
BO3MOXHOCTU. Cxema cnHTe3a Ha npumepe ceepxpelléTkm (GaAs)n(AIAS),.

4. CVD-npouecc: cywHoOCTb MeToda, ero pasHosugHoctn. CVD-npoueccbl B MUKPOSMEKTPOHUKE
(npumepbl xumnyeckux peakuun). MO CVD — cxema npouecca (NnOC ypaBHEHUE peakuun),
ncxogHole BelecTBa. Npenmyllectsa n HegocTaTku MeToga.

KoHTponbHasa paboTa Ne3



Bpems BbinonHeHns — 50 muH. OanH KUM copgepxut oanH mns sonpocosB brioka 1 (gaét 70%
OLIEHKM) 1 oauH 13 BornpocoB bnoka 2 (aaét 30% oueHkn) n3 nepeyHs Hmxe. Heobxoamumo npeactaBuTb
pa3BEPHYTLIN OTBET Ha BOMPOC, HAPUCOBaTb HEOOXOAMMbIE CXEMbI U T.4,.

Bnok 1

1. TexHonorusa Jlenrmiopa-bnogxett. CywHOCTb npouecca U cxema YCTaHOBKW, Pa3HOBMOHOCTU
MeToauK. BO3MOXHOCTM 1 orpaHmyeHns metoaa

2. MeToObl CUHTE3a KBAHTOBbIX HAHOCTPYKTYP: KBAHTOBble $IMbl, KBAHTOBblE MPOBOMOKU U
KBaHTOBbIE TOYKU.

3. 30HOOBbIE HAHOTEXHOMOMMKW: METOAMKM OBEeCKOHTaKTHOro opmMmpoBaHuMs  HaHopenbeda
(TepMmononeBor MacconepeHoc, NoneBoe NcnapeHne, ocaxxaeHne n3 rasoBon asbl U XXMOKOCTH,
rnokansHoe 30HO40BOE OKUCNEeHne U T.4.)

4. 30HOOBble  HAHOTEXHONOMMW:  KOHTAKTHOe  (bopMuMpoBaHME  HaHopenbeda, MeTOLMKM
PENO3NLNOHNPOBAHNA N MOAMPULMPOBAHUS 06BHEKTOB (aToMbl, Monekynbl, YHT v T.4.).

Bnok 2

HaHoTexHonoruu n akonorus

HaHoTexHonorun n nuwiesasi NPOMbILLIIEHHOCTb
HaHoTexHonornm B meanumnHe
PagnaunoHHO-xumMmnyeckme HaHOTEXHONOMMK

PN

OnucaHne TEXHONOrMM NPoBEAEHUSA

TpeboBaHus K BbINONMHEHMIO 3a4aHUIA (UK LWKanbl U KPUTEPUM OLLEHUBAHMS)

MakcumanbHbI 6ann — 5.

bann «5» craBuTCcs npu BbINOfHEHWN Bcex 3agaHmi KM, npegcraBneHun pasBEPHYTOro u
npaBuMNbHOrO OTBETAa, COMPOBOXAAEMOro HeoOXoaAUMbIMWU UIMCTPAUUSIMM N CXeMaMu, OTBETaMU Ha
Kaxabl pasgen sonpoca.

bann «4» craBuTCcA npu BbINONHEHUM OT 60% paboTbl M Bbille, MMETCS OTAeSbHbIe
HETOYHOCTHN, He rpybble OLWNBKN.

bann «3» ctaBuTcs npu BbiNonHeHUn ot 40 go 59% paboTbl, UMETCA HETOYHOCTU, OTBETHI
HenonHble, OTCYTCTBYIOT HEKOTOPbIE YacTu OTBETA.

Bann «2» ctaBuTCsl Npy OTCYTCTBUWM OTBETA/HEMOSIHOM OTBETE U HEe yuMTbiBaeTcs B GannbHO-
PENTUHIOBOM CUCTEME.

Tembl pedepaToB
. HoBble nogxoabl kK XxpaHeHWto 1 nepegaye MHopMaunm ¢ UCMNofb30BaHNEM HAHOTEXHOMOMMI
. KBaHTOBLIE KOMNBIOTEPLI: MPUHLMMbI, MaTepPUarnbl U NEPCNeKTUBLI PasBUTUS
. MepcnekTnBbl MCNOMb30BaHWUS HAHOTEXHOMNOMI B ONTO3MEKTPOHUKE
. HaHoTexHonornn B peleHnn npobrnem Npon3BoACTBa SHEPTUM
. MonekynsapHas anekTpoHuka
. HaHoTexHonorum B megunumHe: HacTosiee n byayuiee
. HaHoTexHonornmn B pelueHnmn akonornvyeckmnx npobnem
. MepcnekTrBbl NCNOMb30BaHWSE HAHOTEXHOMOMMIA B CESNTIbCKOM XO35ICTBE
. HaHomaTtepumansl B KOCMeTUYECKOW MPOMBbILLFIEHHOCTH
10. HaHOMaLLVHBLI 1 HAaHONPUGOPLI
11. Kommepumanuaaums pesyrbTaToB HAHOTEXHOITOTMYECKUX UCCreaoBaHum
12. HaHoTexHonornm B peLleHun Npobrnem XpaHeHust aHeprum
13. HaHoToKkcukonorus
14. HaHOMexaHU4ecKne NHCTPYMEHTbI
15. HxxeHepHasti HQHOMETPONOrns
16. PagnaumoHHO-XUMNUYeCKne HaHOTEXHOOMN

O©COoONOOOTA, WN -



17. Puckn, cBsidaHHble C pa3BUTMEM HAHOTEXHOMNOIMM

18. MNMpobnembl cTaHAapTM3aUMmM B 001acTy HaHOTEXHONOIUIA

19. «®aHTacTu4ecKkne» NPOEKTbl HAHOTEXHOITOTN

20. Pa3BuTtne HaHoTexHonoruu B Poccun

21. HaHoTexHONorMm B NMLLLEEBON NPOMBILLSIEHHOCTH

22. Pa3BuUTne HAHOTEXHONOMMIA B MMPOBOM MacLLTabe

23. MNepuogmnyeckue nagaHus, nyonukyowmne pesynbTaTbl PyHOAMEHTANbHbLIX U NPUKNAaHbIX
nccnegoBaHun B obnactn HaHoHayk (0630p M3gaHuin)

TpeboBaHusa k odoopMneHunio pedepaTta

PedepaT npencraensercss B anNekKTpoHHOM Buae B copmate gokymeHta MS Word. WpudT —
Times New Roman, pa3mep — 13 pt. Nons: BepxHee — 20 mm, npaBoe — 15 mm, nesoe — 30 MM, HUXHee
— 25 mm. AB3auHbin oTcTyn — 1,25 cM. MeXCTpOUYHbIA nHTepBan — NONyTopHbIA. BelpaBHMBaHWe — no
WwupuHe. Tabnuubl N PUCYHKM OOIMKHbI OblTb NPOHYMEPOBaHbl U MMEeTb Ha3BaHus. lMocne TUTYynbHOro
n1cTa AOMKHO MATK coaepXaHue.

CTtpykTypa pedepaTa: BBeAeHMEe, OCHOBHOW TEKCT C noapasgenamu, 3aknyeHue, Crnmucok
nutepaTypbl. CNMCOK LMTUPYEMbIX UCTOYHUKOB odopmnseTca B cootBetcTBum ¢ NOCT, konuyecTtBo
WCTOYHUKOB — He MeHee 15. O6béM pedbepaTta — He MeHee 20 cTpaHuu,

OnucaHne TexHONoruy NPoBeaAeHUs

MpeactaeneHne pedpepata npoBoauTcs B opmaTe BLICTYNSeHWe AN ayautopun C
UCMonb3oBaHNEeM Mpe3eHTauuu (Takke 3arpyxaeTcs B COOTBETCTBYWOLWMIA  pasgen  Kypca
«HaHoTexHonorMm» Ha nopTane «3NEeKTPOHHbIN yHMBepcuTeT BIY»), koTopass OormkHa BKMoYaTb B
Gonbluen mMepe WNMIOCTPaATUBHBLIA MaTepuan U MUHUMYM TekcTa (MOSICHEHMUs, 3arofioBKM, KIoveBble
MOMeHTbI). o uToram npoBoaMTcA o6GCyxaeHne pedpeparta, AOKNAAYMKY 3a[aloTcs  BOMPOChHI
npenogasartenem u CTyaeHTamu U3 ayamTopun.

TpeboBaHus K BbINONHEHMIO 3a4aHUIA (UK LWKanbl U KPUTEPUM OLLEHUBAHMS)

OueHunBaHMe NpoBOAMTCA MO CNEAYHOLLNM KPUTEPUSAM:

1) lMonHoTa npeacTaBneHWss martepuana B pedeparte, COOTBETCTBME OOBLEMY, CTPYKType,
Hannyne OCHOBHbIX pa3denoB — MakcuManbHo 3 6anna;

2) OdopmneHne TekcTa pedepaTa, npeseHTauuu, cooTeetcTBue TpeboBaHuam mn FOCT —
MakcumarnbHo — 2 6anna

3) KauecTBO BbICTYNNEHNs U NpeacTaBneHuns pedepata — MakcumanbHo 3 6anna;

4) OTBETHI HAa BOMPOCHI — MakcumarnbeHo 2 6anna.

KpaTtkune coobwieHusn

Peanusytotca B popmate «HaHOHOBOCTU» N «PedepupoBaHne Hay4yHbIX CTaTemn».

«HaHoHoBoCTU». HeobxogmMmo noarotoBuTh NogdopKy akTyasbHbIX Hay4YHbIX HOBOCTEN Ha OOHY
TEMY U BbICTYNUTb C HUMU. TemaTuka OOImKkHa ObiTb CBA3aHa WCKMOYMTENBHO C HAaHOMaTepuanamm u
HaHOTEXHONOrMAMUN, codepaTb 6 HOBOCTEWN, NpeacTaBrieHHbIX B hopMe npeseHTauuu, obwun numMmT
BPEMEHW Ha BbICTYNeHNE 6-8 MUHYT.

«PedepupoBaHne Hay4dHbIX cTaTen». Heobxogumo noarotoBMTb OAHO coobuieHne o
NPOYNTAHHON Hay4yHOW cTaTbe M3 NbOoro XypHana (Ha pyCCKOM WM Ha aHrUACKOM A3blke), TeMaTuka
KOTOPOro Tak UMM MHave cBA3aHa C HAHOTEXHOMOrMAMU U HaHoMaTepuanamu, O3HaKOMUTBCS C HEN U
paccka3aTb 06 OCHOBHbIX MPEACTaBIiEHHbIX B HeW pesynbTaTax C WUCMOMb30BaHMEM Mpe3eHTauun.
Tpe6oBanua: TutynbHbin cnang — OUO poknaguvka, ccbilka Ha cTaTblo, odopMreHHas B
cootBeTcTBMM ¢ TOCT, ckpuH nepBown CTpaHuubl cTaTbk (oGpasey B obuwen nanke!). Konnuyecteo
CNanaoB C UNMCTPaTUBHLIM MaTepmanoM n HeobxoauMbIM TEKCTOM — 4-5. A3bIk nybnukaumm: pycckui
UNW aHrMUACKMI. Bpems BbICTYNNEHNA — 5 MUHYT.




TpeboBaHus K BbINONMHEHMIO 3a4aHUIA (UK LWKAnbl U KPUTEPUM OLLEHUBAHMS)
OueHnBaHMe NPOBOAMTCA MO CreayloLwmM KpuTepusam:

1) MonHoTa npeacTaBneHnsa matepuana B KpaTKoM coobLieHnn — makcumansHo 1 6anm;
2) OcbopmreHre npeseHTaunm — MmakcumansHo — 1 6ann

3) KayecTBO BbICTYNNEHUSA 1 NpeacTaBneHus pedepaTta — MakcumanbHo 2 6anna;

4) OTBETbI Ha BONPOCHI — MakcumMarnbHo 1 6ann.

20.2 NpomexyToyHana aTrecTauums

ﬂpomemyTquaﬂ arrTectauumd no ancumniimHe ocywecTBrideTcAa ¢ NOMOLbIO crneayrwnx
OLEeHO4YHbIX CpencTB.

CobecedosaHue rio bunemam K 3a4emy

[NepeyeHb BONPOCOB K 3a4eTy U nopsigok popmmposaHunsa KM
MoHATME HaHOTEexHoMNorMn. Hay4Hble OCHOBbLI M OO BLEKTbI HAHOHAYKN 1 HAHOTEXHONOTNN
CosgaHue HaHopa3MepHbIX 0OBLEKTOB MO NPUHLMMNAM «CBEPXY-BHU3Y» N «CHU3Y-BBEPXY
O6was knaccuukaunss MeToAoB UccrnefoBaHNs NPUMEHNTENBHO K HAHOCUCTeEMaM
OnTnyeckas MUKpOCKONUS ANS UCCNeaoBaHUA HAHOOOBHLEKTOB
CkaHupytoLime 30HO0BbIe MeToAbl, MPUHUMMBLI paboTbl 1 06nacT NpUMeHeHus
TyHHenbHbIN adbdekT. CkaHMpyoLwasa TyHHeNbHas MUKPOCKOMNUS
ATOMHO-CMIOBast MMKPOCKOMMUSA, NPUHLMN paboTbl N BO3MOXXHOCTU NPUMEHEHUSA
Mukpockonusa naTepanbHbIX CUIT, MarHUTHO-CUITOBast MMKPOCKOMUS U CKaHMpYyoLLas
TEPMOMMKPOCKONNSA — OCHOBHbIE MPUHLUMMbI U BO3MOXHOCTU NPUMEHEHUS
9. Jlutorpadus. Bugbl 1 OCHOBHbIE NPUHLKMNBLI METOAA
10. U3amenbyeHune, nutorpadus, mexaHudeckasd ob6paboTka: ocobeHHOCTW B MPUMEHEHUW Ans
CVHTEe3a HaHopa3MepHbIX OOBHLEKTOB
11. ChoKyCMpPOBaHHbIE MOHHbLIE MY4YKM WU  BbICOKOMHTEHCUMBHLIE nasepbl B  OPMUPOBaHUU
TPEXMEPHbIX CTPYKTYP
12. PVD-npouecc, ero ocHoBHble aTanbl. TexHonornn PVD-npoueccos
13. MeToabl ocaxaeHus 13 rasoBon asbl (PU3NMYECKOE N XMMUYECKOE OCaXKOeHWEe M3 ra3oBoOn
dasbl)
14. MeToabl NNa3MeHHOro OCaXXAeHUs — TNeLWwmn paspsas NOCTOAHHOIO TOKa U MarHETPOHHOEe
pacnblneHve
15. MonekynsapHo-nyyeBast annTakcus: NpUHUMNLI METOAA Y BO3MOXHOCTHU
16. MetannopraHuyeckas rasodasHas snmTakcusi
17. MeToabl WabnoHHOro pocrta HaHoMaTepuarnos
18. 30HA0BbIE HAHOTEXHOMOMMK: NPUMEPbLI U BO3MOXHOCTM
19. XKugkodasHble MmeToanKu. [onyvyeHne KonnonaHblX KBaHTOBLIX TOYeK. 30Mb-reflb TEXHONOorng
20. YnopsigoyeHue HaHocuctem. Camocbopka 1 camoopraHnsaums
21. lNepcnekTnBbl UICNONb30BAHUS HAHOTEXHOMOMMIN B ANEKTPOHUKE U ONTOINEKTPOHUKE
HaHoTexHOnornv B anekTpoHMKe: YCTPONCTBA Ha OCHOBE YrnepoaHbIX HAHOTPYBOK (anoasl,
NMoneBon TPaH3UCTOP, XOSOAHbIE KaToabl)
22. [NepcnekTnBbl UICNONb30BaHNS HAHOTEXHOMOMMIN B MPOMbILLIIEHHOCTH
23. NepcneKkTnBbl NCNOSb30BaHUS HAHOTEXHOSMOMNIN B 3HEPreTuke
24. NepcneKTMBbl NCNOSb30BaHNS HAHOTEXHOMNOMMIN B MeauumHe n Guonorum
25. be3onacHocTb HaHoCUCTEM
26. CoumanbHble NOCNeACTBMSA BHEAPEHUA HaHOTEXHONOMMA. Pa3Bntne HaHOTEXHOMOIrMN B MMPOBOM
macwwTabe
Kaxxabin KWM cogepxuT 2 Bonpoca U pasHbIX pa3genos nporpamMmel.
OnucaHne TexHONOrMM NpoBeaeHns
Ha nogroTtosky nucbMeHHoro oteeta Ha Bornpockl KM (Ha nuctax otBeToB) faétca 60 MUHYT,
nocne 3Toro npoBoanTcs yctHas 6ecena.
TpeboBaHus K BbINOMHEHMIO 3aaHWUIA, LWKanbl U KPUTEPUU OLEHNBAHNS
[nga oueHmBaHuA pe3ynbTaTtoB 00y4yeHUsa Ha 3a4eTe UCNONb3YITCH CneayroLmne nokasaTenu:
— BfageHue MNOHATUAHbIM annapatoOM W  OCHOBHbIMM  MPUHUMMNAMW  HAHOTEXHOSOIMM
(TeopeTnyeCKMMN OCHOBaMU AMCLMMNIIMHLI), 3HaTb COBPEMEHHOE COCTOSIHUE Pa3BUTUSA HAaHOTEXHOMNOMUM
B MUpE M HaLLen CTpaHe, a Takke NepcrneKkTBbl UCNOMNb30BaHMA HAHOTEXHOSOMIA;
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— CNocoBHOCTb  WMANKCTPUpPOBaTbL OTBET NpuMmepamu, akTamu, AaHHbIMU  HayYHbIX
nccrnegoBaHui;

— CMOCOBHOCTb MPUMEHSITb TEOPETMYECKME 3HaHWUSI [ONs1 PelleHMs MNpaKTUYEecKux 3agad
COBPEMEHHbIX HAHOTEXHOMOMMN (MMETb HaBbIKA MOCTAHOBKM W peLleHNss KOHKPETHbIX 3aday CMHTE3a u
uccnegoBaHUa HaHOMaTepuarnos).

[na oueHnBaHWA pe3ynbTaTtoB 0Oy4eHUs Ha 3a4eTe C OLEHKOW ncnonb3dyeTcsa 4-6annbHas wana:
COTANYHOY», «XOPOLUOY», «yO0BNETBOPUTENBHOY», «HEYAOBNETBOPUTESTLHOY.

CooTHoLLEHME noKa3aTenen, KPUTEPUEB 1 LLKaSbl OLEHUBAHNSA pe3ynbTaToB 00y4eHus.

YpoBeHb
KpuTepum oueHnBaHnA KOMNeTeHL MM cchopmmposaH LLikana oueHokK
HOCTU
KOMMeTeHuun
Obyyvarowutica 8 nonHol mepe eradeem MOHAMULHbIM arnnapamom | [loebiueHHbIl OmnuyHo
OaHHoU obriacmu Hayku (meopemu4eckumMu OCHo8aMu OUCUUNIUHBI), YpO8€EHb
criocobeH uslocmpuposams  omeem  fipumepamu,  ¢hakmamu,
OaHHbIMU  Hay4HbIX uccriedosaHul, MPUMEHSMb MmeopemuYyecKue
3HaHuUs Ons peweHus  fpakmu4yeckux 3ada4y 6 obnacmu
HaHomexHoJsoeul; 3Haem COBPEMEHHOE COCIMOSIHUE pa3sumusi
HaHomexHosioeull 8 Mupe U Hawel cmpaHe, [epcriekmusbl
UCnob308aHUSs HAHOMEXHOI02Ul 8 PasfiuYHbIX OMPAacsisix.
Obyyarowutics ernadeem nMoHSIMUUHbIM arnapamom daHHoU obracmu ba3zoenili Xopowo
Hayku (meopemu4eckUMU OCHO8aMu  OQUCUUMIIUHbI), CMOCOBEH YPOB8EHb
ucrnonbL308amp  MOJy4YeHHble 3HaHus O/ peleHuUsl Mpakmu4Yeckux
3a0ay CcoBpeMeHHbIX HaHomexHonoeul, oonyckaem omoesibHbie
owubku rnpu eblbope Memodoe cuHmesza U uccnedosaHusi
HaHopa3sMepHbIX 06beKmos
Obyyvarowutica enadeem 4Yacmu4yHO meopemuyYyeckumu ocHosamu | [lopozosnbili Yoosnemeopu-
oucyurnnuHbl, GpaesMeHmMapHO CcrocobeH ornucamb KOHKPEemHbIe YPO8€EHb mersibHO
MemoObl cuHme3a u uccriedosaHusi HaHopa3MepHbIX 0O BEKIMO8,
He ymeem MpuMeHsImb 8 [O/IHOU Mepe roJlyYeHHble 3HaHusi Ons
eblbopa KOHKpemHo20 Memoda cuHme3da U  uccriedo8aHusi
HaHopa3MepHo20 obbekma.
Obyuyarwulcs OeMoHCmMpuUpyem OmpbIBOYHbIE, (hbpacMeHmMapHbIe - Heydosnemsopu-
3HaHus, doryckaem epybbie owubKu. meJsibHO

20.3 ®oHA oueHOYHbIX cpeacTB cPOPMUPOBAHHOCTU KOMMNETEHLUNA CTYAEHTOB, PeKOMEeHAYEeMbIN
OnA npoBeAeHUs AUMarHoCTUYeCcKUx padoT

MK-2 CnocobeH wucnonb3oBaTb 3HaHMSE O METOAAX CUHTE3a M CBOWCTBAX MaTepuanosB
pas3nMYHOro Ha3Ha4YeHusl, B TOM YUCIe HaHOMaTepuanoB, Ans pelweHns npodeccuoHarnbHbIX 3agad

MK-2.1 CnocobeH BbIGMpaTb MeToabl CMHTE3a MaTepuarnoB PasfMYHOrO Has3HayeHusi (B TOM
yncne HaHoMaTepuanoB) B COOTBETCTBMM C MOCTaABNEHHON 3agaqven

3Hamb: OCHOBHble MOHATUSI UM MPUHUMMAbI HAHOTEXHOMOMMI;, Knaccudukaumi MeToaoB
HAHOTEXHONOMMN N BO3MOXHOCTU Ka)KOoro M3 MeTOAOB, UCMNOSb3yeMblX B HacTosillee Bpems Ans
CMHTEe3a HaHopa3MepHbIX 0OBEKTOB; MPUHLMMbLI YNPaBNeHUst HAHOTEXHOITOMMYECKMMM NpoLieccamm

Ymemb: ncnonb3oBaTb MOJSlyYEHHblE 3HaAHUSA ONs  peanusaumm  MpoLecCoB  CUHTEe3a
HaHOpa3MepHbIX 0OBLEKTOB (B NEPBYO 04epeab B TOHKOMMEHOYHOM COCTOSAHMM)

Bnademsb: HaBblkKaMy MOCTAHOBKMN N PELLEHNS KOHKPETHbIX 3aay CMHTe3a HaHoOMaTepuanos

MK-2.2 CnocobeH ncnonb3oBaTb 3HaHUS O CBOMCTBax MaTepuanoB AMS PELUeHUSs KOHKPETHbIX
npodeccrmoHanbHbIX 3aga4

3Hamb: COBPEMEHHOe COCTOSiHME pPas3BUTUS HaAHOTEXHOMOrMM B MUPEe W Hawew CTpaHe;
NepcrnekTnBbl  UCMOSIb30BaHUS HAHOTEXHOSOMMIA; CYLLHOCTb W BO3MOXHOCTM OCHOBHbIX MeTOO0B
nccrnefoBaHUsi CBOMCTB HAHOMaTtepuanos

Ymvemsb: ncnonb3oBaTth MNOMyYeHHblE 3HAHWUA AN U UCCNEefoBaHWUA OCHOBHbLIX XapaKTepuUCTUK
HaHopa3MepHbIX 06bEKTOB

Brnadempb: HaBblkaMuW MPUMEHEHUS OCHOBHbIX METOOOB WCCNeaoBaHWs HaHOpPa3MepHbIX
06bEeKTOB (HAHOMaTepManos)



MNepeyeHb 3agaHn Anst oLeHKU cPOPMMPOBAHHOCTU KOMNETEeHUUN:

1) 3aKkpbIThle 3a8aHUgA (TECTOBbIE, cpedHUN YPOBEHb CIIOXHOCTU):

1. KakoB yCnoBHbIN Anana3oH pa3sMepoB 0OBbEKTOB, pacCMaTpPUBAEMbIX B HAHOTEXHOSOMUAX:
a) 0,1-1 Hm

6) 100-1000 Hm

B) 1-100 Hm

r) 0,1-500 Hm

2. Kakoe 13 nepeynucrnieHHbIX Hmxe YTBEepPXAEHUA HEenpuMMEHUMO K OonpedeneHuto TepMmuHa
«HaHoTexHonornm» ?:

a) XxoTa Obl OANH U3 XapaKTEPHbIX Ppa3MepoB NeXuT B ycnosHoM ananasoHe 1-100 Hm

6) 06beM CTPYKTYPHbIX €AUHUL, HaHoMaTepuanos coctasnseT ot 10 go 10° atomos (Monekyn)

B) NP1 YMeHbLueHun obbema kakoro-nnbo BellecTsa Nno OAHOW, ABYM UMW Tpem KoopauHaTam Ao
pa3mepoB HAHOMETPOBOro MacLuTaba BO3HMKaeT HOBOE KayeCTBO

r) co3paHue HaHOCTPYKTYP BO3MOXHO TONbKO MNOCPEeACTBOM MaHUNynUpoBaHUS
oTAeNbHbIMU aTOMaMu U MoJfieKynamm

3. Kak HaHOMeTpoBble pa3Mmepbl BNNAIOT Ha CBOMCTBa 0bpa3yembix HaHOMaTepuanoB (Bbibepute
BCE BO3MOXHbl€ BapuaHThbl):

a) pocT nnowaan NOBePXHOCTU U NOBEPXHOCTHOW CBOGOAHOMN 3HEPrUU C YMEHbLUeHUeM
pa3mepa YacTuubl NPUBOAUT K U3MEHEHUIO MeXaTOMHbIX PAaCCTOSIHUWA B HEN

0) Ans HaHOMEeTPOBLIX YacTUL, U KIacTepoB XapaKTepHa ctabunusauusa metactabuUnbHbIX
CTPYKTYp C noTepen 06bIYHOro 06 LEMHOro pacnosioXXeHusi aToMoB

B) A4S HAHOYACTUL, XapaKTEPHO NIMHEHOE N3MEHEHME TeMNepaTypbl NNABMEHNS B 3aBUCMMOCTU
OT pa3mepa 4acTuupl

r) HaHOMeTpOBble CTPYKTypbl o00OnagalT oO4veHb OONbLIMM OTHOWEHWEM niolaau
NOBEPXHOCTU K 06 bEMY, YTO NPUBOAUT K paguKarbHbIM U3SMEHEHUAM B XMMUYE€CKOW aKTUBHOCTHU

4. Bbibepute meTonbl, MO3BONANOLME MOMYYNTb MHAOPMALUIO O MOPAOSOrMN MOBEPXHOCTU
HaHOpPa3MepHbIX OOBEKTOB M MCMONb3YHOLME M3NYYEHUE BMOMMOTO AManasoHa 3MeKTPOMarHUTHOro
cnekTpa:

a) koHhoKkanbHasa nasepHasa ckaHUpyroLwas MUKPOCKONUS

6) pacTpoBas aNeKTPOHHAsA MUKPOCKOMNMS

B) CKaHWUpyoLasi TYHHeNbHas MUKPOCKONUS

r) CKaHMpyrowas 6nmkHenonbHasa oNTUYecKas MUKPOCKONUA

5. Bblbepute MeTOAbl, MNO3BOMSAKOLWME MOMYYNTb MHAOPMALMIO O COCTaBe MOBEPXHOCTU
(MPUNOBEPXHOCTHOrO CNOKA) HAHOPa3MepPHbIX 06 HLEKTOB:

a) MHdpakpacHas konebaTenbHas CrnekTpocKonus

0) nokanbHbI PEHTreHOCNEKTParbHbI MUKPOaHanm3

B) PeHTreHoBCKasi (pOTO3NEKTPOHHAs CNEeKTPOoCKonus

r) Oxe-3aneKTpoHHas cneKTpocKkonus

6. BoibepnTe MeToabl CMHTE3a HAHOPa3MEpPHbIX OOBHEKTOB B paMKax rpynnbl METOAOB «CBEpPXY-
BHU3»:

a) MONeKynsipHO-Ny4YeBas anuTakcus

6) dboTonutorpadus

B) MeXaHOXMMMUYeCKoe U3MenbyeHne

r) MO CVD

7. Bbibepute meToabl CMHTE3a HaHOPa3MepHbIX OOBLEKTOB B pamMKax rpynnbl METOAOB «CHU3Y-
BBEPXY:

a) MonekynsipHo-Ny4YyeBas aNUTaKcua

6) peHTreHoBckasa nutorpadus

B) XMMUYECKOE ocaxaeHne u3 napoBomn ¢asbl

r) TpaBneHme choKyCMPOBaAHHBIMN MOHHBIMU My4Kamu



8. /13 npnBeaéHHOro nepeyHsi Bbloepnte MeToAdbl, No3BonsoLWMe HPoOpMUPOBaTb NITEHKN TOrO Xe
cocTaBa, kak 1 ucxogHoe Bellectso/mMatepuan:

a) metog MO CVD

0) BaKyyMHO-TepMMYECKoe ucnapeHue

B) MarHeTpOHHOe pacnblfieHne

r) 3oMnb-refnb TeXHonorus

2) OTKpbITblE 3a0aHUS (PACYETHbLIE 3aa4M, NOBbLILLIEHHbIN YPDOBEHb CITOXHOCTW):

1. Tpynnbl MeTOAOB HAHOTEXHOMOMMA, B KOTOPbIX aTOMbl, MOMEKyfbl W Aaxe oTAefbHble
HaHOYaCTULbl UCMOMb3YTCA B KayeCTBE CTPOMTENbHbIX ONMOKOB, M3 KOTOPbIX CO34al0TCA CIOXHblE
HaHOCTPYKTYPbl, HAa3blBAKOTCS .

MpaBunbHbIN OTBET: « CHU3Y-BBEPX», KCHU3Y BBEPX»

2. ['pynnbl METO4OB HAHOTEXHOMOMMIA, OCHOBAHHbIE KaK Ha yganeHun nnn apobneHnn o6 LEMHOro
mMaTepuana, Tak 1 Ha MUHMaTIOPU3aunM MakpOCKOMMYECKON TEXHOMOMMN U3rOTOBIIEHNS, NPUBOASLLEN K
MONYYEHMUIO HY>KHOW CTPYKTYPbl C 3ajaHHbIMW CBOMCTBaMM, Ha3bliBaOTCA

MpaBunbHbIN OTBET: «CBEPXY-BHU3Y», KCBEPXY BHU3»

3. MeTtoan wvccnegoBaHusl, B OCHOBE KOTOPOro NeXuT wuccrnegoBaHwe OO0KOBbIX OTKNOHEHWMN
KaHTUNeBepa aTOMHO-CUIOBOrO MMUKpOCKOna (Bu3yanusauus BapuauuMi MNOBEPXHOCTHOIMO TPEHUS),
Ha3blBaeTCA MUKPOCKONNEN

[NpaBurbHbLINM OTBET: NaTeparnbHbIX CUN

4. MeToqg uvccnegoBaHusi, B OCHOBE KOTOPOro NeXUT uccrnegoBaHWe NokasbHbIX 3apsgoBbIX
AOMEHOB Ha NoBepXHOCTN obpa3La, Ha3biBaeTCA MUKPOCKONUEN
[NpaBuUrbHLINM OTBET: 3ANEKTPOCTATUYECKNX CUIT

5. lNpuBegute npumMep MeToda WCCNEeaOoBaHUSA, MNO3BOMSAIOLWErO MNONy4YMTb M3obpaxeHue
OAHOCTEHHbIX YriepoAHbIX HAHOTPYOOK C aTOMapHbIM pa3peLLeHNEM:

MpaBWbHLIN OTBET: NPOCBEYMBAIOLLASA SMEKTPOHHAS MUKPOCKOMWUA, CKaHMpyloLwasa TYHHErbHas
Mukpockonusi, CTM, N3OM

6. Pexum paboTbl aTOMHO-CMNIOBOrO MMKPOCKOMNA, B KOTOPOM B HWXHEM nonynepuoge
KonebaHum KaHTUNeBep Haxo4MTCs B 00NacTu oTTankuBaroLWmMx CUi, Ha3blBaeTCs
MpaBunbHLIN OTBET: MOMYKOHTAKTHbLIN

7. Pexvm paboTbl CKaHUPYHOLLEro TYHHENbHOro MWKPOCKOMa, MpuM KOTOPOM OTCYTCTBYET
nepemeLleHne 3oH4a no BbiCOTe (OCU Z) U perncTpupyeTcst USMeHeHne TyHHeNbHOro Toka, Ha3blBaeTcs
peXnMoMm

[NpaBusbHbLIM OTBET: MOCTOSIHHOM BbICOTHI

8. Pexum paboTbl CKaHMPyKOLIEro TYHHENbHOro MMKPOCKOMa, Mnpuv KOTOPOM MPOMCXOAUT
nepemellieHMe 3oHga no ocn Z, a TYHHErbHbIM TOK OCTaAE€TCA MOCTOSIHHbLIM, Has3blBaeTCsA
PEXMMOM

[NpaBunbHLIN OTBET: MOCTOSIHHOIO TOKa

9. TexHomnorms, No3BonsoLas nonyyatb MOHOMOJEKYIAPHbIe CITON C UCNOJIb30OBAHNEM MOJ1EKYI
NOBEPXHOCTHO-aKTUBHbIX BeELlECTB Ha NOBEPXHOCTU XKNOKOCTU Ha3blBaeTCA TexXHomnornen

lMpaBunbHbLIN OTBET: JleHrmiopa-brnogxeTtT

3) NPaKTMKO-OPUEHTUPOBAHHbLIE 3a4a4m

1. MNMpeanoxuTte ogvH M3 BapMaHTOB npouecca cuHTe3a retepocTpyktypbl ZnO/InP ¢ TonwmHom
nnénku okcraa umHka 100 Hm.



2. MpepnoxuTte n 060CHYNTE CNocob co3naHMsa anuTakcuanbHOW cBepXpelleTku (GaAs)m(AIAS),.
Kakne meToadbl KOHTPOMNA TOMWMWHbI M COCTaBa CNOEB MOXHO WCMOMb30oBaTb B JaHHOM criyvae?
O6ocHyiiTe BLIGOP METOAA CUHTE3a U UCCINEeLOBaHUS YKa3aHHOW CBEPXPELLETKN.

3. MNpegonoxute MO CVD npouecc ¢opMmupoBaHus anuTakcuanbHon nreHkn GaAs Ha
nosepxHoctn GaN. OueHunTe npeumylecTBa n Hegoctatkn metoga MO CVD no cpaBHeHUIO C METOAOM
MOJIEKYNAPHO-ITy4EBOMW SMUTAKCUN.

4. MNpennoxuTe cxemy npouecca cuHTe3a U 060CHOBaHHLIN MeToA aTTecTauuy OAHOCTEHHbLIX
YrnepoaHbIX HAHOTPYGOK.

5. MNepeuncnnte OCHOBHble 3Tanbl MpPoLEcca HAHECEHUS MOKPbITUIA METOAOM PeaKTUBHOro
MarHeTPOHHOro pacrblfieHUss MeTannM4eckon MULLEHN B aTMocdepe Kucrnopoaa.

KpuTtepumn u wkanbl oueHnBaHusa 3agaHnm ®0OC:

[ns oueHnBaHNA BLINOMTHEHMS 3a4aHUI MCMOfb3yeTcs bannbHas Wwkana:

1) 3aKkpbIThble 3a4aHUs (TECTOBbIE, CPEeAHUN YPOBEHb CIOXHOCTH):

¢ 1 6ann — ykasaH BepHbIN OTBET;

¢ 0 6annoB — ykasaH HEBEPHbIN OTBET (MOJSTHOCTLIO UM YaCTUYHO HEBEPHBIN).

2) OTKpbITble 3aaHuUs (TECTOBbIE, MOBbILLIEHHbI YPOBEHb CNOXHOCTH):

¢ 2 banna — ykasaH BEpHbI OTBET;

¢ 0 6annoB — yka3aH HeBEPHbIN OTBET (MOMHOCTbLIO UM YaCTUYHO HEBEPHbIN).

3) OTKpbITblEe 3a0aHUs (MPaKTUKO-OPUEHTUPOBaHHbIE 3a4aHNs, CPeAHUA YPOBEHb CNOXHOCTH):

e5 6GannoB — 3agaHMe BLINOMHEHO BepHO (MonyvyeH nNpaBUMbHbLIA OTBET, OOOCHOBaH
(aprymeHTupoBaH) xog BbIMNOSHEHNS (NPU HEOOXOANMOCTW));
e2 Ganna — BbINOSIHEHME 3adaHWUs COAEPXKUT He3HauuTenbHble OWnbKM, HO npuBeAEH

NpaBUNbHbLIN XO4 PacCyXOEHWUW, U NonyyYeH BEPHbIA OTBET, HO OTCYTCTBYeT O0OOCHOBaHWe xoda ero
BbINOSIHEHMSA (€CNN OHO BbINO HEO6XO0AMMbIM), UNK 3aJaHne BbIMNOMHEHO HE MOMHOCTbLIO, HO MOMYyYeHbl
NMPOMEXYTOUHbIE (YaCTuUYHblEe) pesyrnbTaTbl, OTpaxawLimMe NPaBUIIbHOCTb XOAa BbIMOSTHEHUS 3afaHus,
unu, B criydae ecnv 3agaHue COCTOMT W3 HECKONbKMX MoA3afaHui, BepHO BbiNofHeHo 50% Takumx
noasagaHui;

¢ 0 6annoB — 3agaHne He BbIMOSHEHO UMM BbIMNOMHEHO HEBEPHO (NOMNyYeH HENpPaBUibHbIA OTBET,
X0[, BbIMOSTHEHNST OLUMOOYEH UIM COOEPXKUT rpyOble OLINGKN).

3apaHua paspgena 20.3 peKoOMeHOYHTCA K UCMNOMb3OBaHMIO MNpU  npoBeAeHUU
ANarHocTMyeckux paboT C UuUenbl OLEHKM OCTaTOYHbIX pe3ynbTaTOB OCBOEHUSI [aHHOW
ANCLUUNNUHbI (3HAHUW, YMEHUW, HAaBbIKOB).



