MuHHCTEpPCTBO HAYKH U BbIcLIero oopa3osanusi PO
DenepanbHOE roCyJapCcTBeHHOE 0K0I:KeTHOE 00pa30oBaTe/IbHOE YUpPeKIeHNEe
BbICIIET0 00Pa30BaAHUA
«HanuoHanbHBIN HccIeI0BaTeIbCKUN yHUBepcuTeT « MIU»

Hanpagienne noaroroBku/crnenuaibHocTh: 11.04.04 D1eKTpOHUKA U HAHOIIEKTPOHUKA

HaunmeHoBaHue 06pa30BaTeJI])H0]71 nporpamMmmabl: TBepZ[OTeJI])HaH MHUKPO- H HAHOJIJICKTPOHUKA, JIa3€pHasd U
ONTHYECKAasl H3MEPUTEJIbHAasl JJICKTPOHUKA

YpoBeHnb 00pa3oBaHusi: Bbiciee 00pa3oBaHHe - MarucTrparypa

®opma o0yuenusi: Ounas

Pabouast nporpaMma QM CHUILIHHBI
OUBNUYECKHUE OCHOBBI HAHOTEXHOJIOT U1

bJaok:

Baok 1 «/Iucuuniunsl (MoxyJim)»

Yacrtb 00pa3oBaTesbHOM
NPOrpamMMblI:

Yacrb, popmMupyeMasi y4acTHUKAMHU 00pa30BaTeIbHBLIX OTHOIIEH Uil

Ne IMCHUNJIMHBI 0 YYeOHOMY
IJIaHy:

b1.4.02.02.12

TpynoeMKOCTh B 3a4eTHBIX
eIMHULAX:

3 cemectp - 3;

Yacos (Bcero) no yueoHomy
MJIAHY:

108 yacoB

Jlekuuu

3 cemectp - 32 yaca;

HpaKTuquKne 3aHATHA

3 cemecTp - 16 yacos;

JlabopaTopHbie padoThI

He NMPeyCMOTPEeHO YUeOHbIM MJIAHOM

Kouncynbranuu

MPOBOJIUTCHA B paMKaX 4YaCoB ayIUTOPHbIX 3aHSATHH

CamocTrosiTesibHasi padoTa

3 cemectp - 59,7 yaca;

B ToM unciae Ha KII/KP

He MPeyCMOTPEeHO YUeOHbIM MJIAHOM

HNnasa koHTakTHas padora

MPOBOAUTCS B PAMKAX YaCOB Ay/IMTOPHBIX 3aHATHI

BKJIIOYAS:
IlepexpecTHbIii on1poc
KontpoabsHas padora

IIpomeskyTouHast aTTecTALUS:

3ayer ¢ OLEeHKOM

3 cemectp - 0,3 yaca;

MockBa 2024




NPOI'PAMMY COCTABMUJI:

MNognucaHo anekTpoHHoi nognuckio ®r6OY BO «HUY «M3U»
CseneHva o snagensuye L3N M3K

; Bnageneyu Maenoe W.H.
[IpenoaBaTenn * Mall NaerTbnratop R1092bb5e-PavioviiN-b3da3foe N.H. ITaBnoB
COI'TACOBAHO:
MognucaHo anekTpoHHo nognuceio ®TEOY BO «HUY «M3U»
P%,KOBO'HHTCHB o Ceenennn o enagensue L3N M3K H.M.
V) pagoBaTeHLHOH Bnageney, CKopHAKoBa H.M,
IIPOrPAMMBI Vnernrngmarop  RO84920bc-SkorniakovaNM-67f74b CKOpHSIKOBa

MoanucaHo 3NeKTPOHHON nognuckio $TEOY BO «HUY «M3U»

o o Ceefenua o Bragensue L3N M3aKn
3aBez[y}ogmH BBIITYCKaIOIICH Lo UL Brageney CKopHsKoBa H.M. HM.
kadenpoi - MU ¢ Vasrrndmarop__ ROBA920bC-5korniakovaNM-67174b CKopHSIKOBa




1. IEJIX U 3AJTIAYN OCBOEHUSA JUCHUIIJIMHBI

Iesb ocBoeHMs AMCHMILVINHBI: V3yueHne (u3n4eckux OCHOB HaHOTEXHOJIOTUH, 03HAKOMJIEHHUE C
OCHOBHBIMH METOJIAMH CO3/IaHUSI HAHOMATEPUATIOB M HAHOOOBEKTOB, O3HAKOMJIEHHE C MX OCHOBHBIMH
XapakTepUCTUKAaMM M METOAAMU MX MCCIEJOBAHUM, a TaKKe IEpPCHeKTUBAMH HX IPAKTUYECKOrOo
UCTIOJIb30BaHUS B JIa3epHOM (hU3HKE, ONITUKE, IPYTUX 00JacTAX HAyKH U TEXHHUKH. .

3agauu AMCHMIIINHBI

- O3HaKOMJIEHUE C POJIBIO U 3HAYEHUEM HAaHOMATEPHAJIOB U HAHOTEXHOJIOTUH B COBPEMEHHOM

HAyK€ U TCXHUKEC.;

- OcBoenue nHPOpMAIH 0 GUINIECKUX SIBIICHUSX, JISKANTNX B OCHOBE CO3IaHUS
HaHOMaTEPHUAJIOB U HAHOTEXHOJOTUMA, YCTPOMCTB JUIsl X UCCIEAOBAHUS U CUCTEM IS UX IPAKTUYECKOTO

HCIIOJIb30BaHMUA. |

- [IpuoOpeTeHne HaBbIKOB IPUHATUSA U 0OOCHOBBIBAHUS KOHKPETHBIX TEXHUUECKUX PELIECHU pH
MOCJIEAYIOLIEM KOHCTPYHPOBAHUH HOBBIX KBAHTOBBIX U HAHOIIPUOOPOB U YCTPOICTB..

dopmupyembie y 00yJaronerocs KOMNeTeHIMH U 3alJIaHUPOBAHHBIC Pe3yJbTaThl 00yYeHHs TI0
JUCITUILIMHE, COOTHECEHHBIE C HHAMKATOPAMH A0CTUKEHUs KOMIIeTeHIIUIi

Koa n HanmMeHoBaHue
KOMIIETEeHI{UH

Koa u HamMeHOBaHHe
HHAUKATOPA JOCTUKEHUSI
KOMIEeTeHINHI

3amiaHNpPOBaHHbIE Pe3yJbTAThI 00yUeHHus

[IK-1 Cniocoben
IPOBO/IUTH, COPOBOXIAThH
paboThl, OpraHU30BBIBATH

NI-1nk-1 3HaeT METOIUKY
TEOPETUYECKHUX U
9KCIEPUMECHTATBHBIX

3HaThb.
- OCHOBHEIE COBPCMCHHBIC METO/AbL
HCCIICOOBAHUA U CHHTC3a

oOyudeHue nepcoHana mno MCCIICIOBaHMM [Tl pa3paboTku | HAHOMATCPUAJIOB.
MPOSKTUPOBAHHIO H Y CO3JIaHUS HOBBIX KBAHTOBO-

KOHCTPYUPOBAHHIO ONTUYECKUX CUCTEM U

Ja3EPHBIX U ONITUYECKUX KOMIIICKCOB

U3MEPUTEIIBHBIX PHOOPOB

Y KOMILIEKCOB

I1K-1 Criocoben NJ1-4nik-1 YMeeT npoBOIUTS, YMCTh!

IMPOBOAWTDH, COITPOBOXKIAThH
paboThl, OPraHN30BBIBATH
oOyueHue nepcoHana mno
NPOEKTHUPOBAHUIO U
KOHCTPYHUPOBAHHIO
Ja3epHBIX U ONITUYECKUX
U3MEPUTENIbHBIX TPUOOPOB
U KOMIUIEKCOB

COIPOBOXKAAThH U
(bopMyIHpOBaTh MPEATIOKEHUS
10 UCIIOJIb30BAHUIO
TEOPETUYECKUX U
AKCIIEPUMEHTAIbHBIX
UCCIIeIOBaHUN B 00J1aCTH
Ja3epHbIX U ONTUYECKUX
U3MEPUTENBbHBIX IPUOOPOB U
KOMILJIEKCOB

- [IpencraBnsTh U apryMeHTHPOBAHHO
3alIMIIaTh PE3YIbTAThl BHITOIHEHHOM
paloThI;

- BoiGupate myTH peneHus HoCTaBJIeHHbBIX
npodeCCHOHATBHBIX 33]a4 U OLIEHUBATh
3¢ (HEeKTUBHOCTH CIEJTaHHOTO BbIOOPA;

- BeiOupartp HyXHBIE METOIBI
WCCIICIOBAHMSI U CHHTE3a KOHKPETHBIX
HaHOMaTepHaJoB.

I1K-2 CriocobeH npoBOUTH
UCCIICIOBaHHS U
peaIn30BbIBATH IPOEKTHBIE
pEIIeH s ¢ TIOMOIIBIO
Ja3epHBIX U ONTUYECKUX
U3MEPUTEIBHBIX TPHOOPOB
U KOMIUIEKCOB

N/I-1nx-2 3HaET METOIUKH
aHan3a pe3yabTaToB
HCIIBITAHUI TEXHOJIOTHYECKUX
JIMHUH ¥ KBAaHTOBO-
ONTUYECKUX MPHUOOPOB U
KOMILIIEKCOB

3HATh:
- TenaeHunu ¥ NEPCIEKTUBBI Pa3BUTHUSA
AJIEKTPOHHUKU U HAHODJIEKTPOHUKH, &
Tak)ke HAHOONTHKY M IPYTuX obnacteid
HAHOTEXHOJIOTHH.

2. MECTO JUCIUILIVHBI B CTPYKTYPE OBPA30OBATEJBHOM ITPOT'PAMMBI BO

JucuunianHa OTHOCHUTCS

K OCHOBHOM mpodeccHOHaIbHOM 00pa30oBaTeIbHON MpOrpaMMe

TBCpI(OTCJ'IBHaSI MHKPO- W HAHOJJICKTPOHUHKA, JA3CPHAA KW OINTHYCCKAd HU3MCPHUTCIIbHAA JSJICKTPOHHKA
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(manee — OIIOII), nampasnenus moarotoBku 11.04.04 DiekTpoHWKAa W HAHODJIEKTPOHUKA, YPOBEHBb
0o0pa3oBaHMs: BEICIIEe 00pa30BaHUE - MArHCTPaTypa.

Baszupyercst Ha ypoBHE BbIcIIero 00pa3oBaHus (OaKaliaBpHar, CIICUATUTET).

Pe3ynbraTel 00yueHus, OTydeHHBIE IPH OCBOCHUH JUCLUILIMHBL, HEOOXOAUMBI IIPH BHIITOIHEHUH
BBIITYCKHON KBATH(PUKALIMOHHON pabOTHI.



3. CTPYKTYPA U COAEP)KAHUE JUCHUIIJIMHbI
3.1 CTpyKTypa THCHUNIHHBI

OO01as TpyJI0eMKOCTh JUCIUIUTMHBI COCTABIISIET 3 3a4€THBIX euHMIIbI, 108 Jacos.

PacnpenencHue TpyoeMKocTH pasjena (B 4acax) Mo BHUIAM YIeOHOH paboThI

Pasesb1/TeMbl 8| a
Ne JTUCIUTUTAHBL/ (D OPMBI § % § KonrakTHas pa6ora cp CopneprkaHue caMOCTOSTENTFHON paboThl/
/i [POMEIKYTOIHOM o &| 3 Koncynbranus UKP PaGora B [Toxroroska k METOIMYECKHE YKA3ZaHUs
aTTeCTAINH 8| © | Jlex JIab | Ip A CeMECTDE aTTeCTalluu
o KITP 'K HKKIT | TK P /KOHTPOITH
1 2 3 4 5 6 7 8 9 10 11 12 13 14 15
1 Co3nanue u 52 3 20 - 8 - - - - - 24 - Ilo0z0mogKa K meKyuiemy KOHmMpoio:
HCCclieIoBaHNe IToBTOpenne matepuana no pasaeny "Co3naHue
HAHOCTPYKTYp U HCCIIeI0OBAaHNE HAHOCTPYKTYp" U MOATOTOBKA
1.1 Hanotexnonoruueckue 8 4 - - - - - - - 4 - x KM-1,2,3
0OBEKTHI, IOHATHS U Camocmoamenvroe usyuenue
TEPMUHBI meopemuueckozo mamepuana: IlopropeHue
1.2 Ckanupyromue 11 4 - 2 - - - - - 5 - JIEKUOHHOIO ¥ U3yYEHHUE NONOJHUTENLHOTO
30H/I0BbIE MaTepuana o pasgeny "Cosganue u
MHKPOCKOTIBL. HCcIIe0BaHNEe HAHOCTPYKTYp"
TyHHENbHBIN H3yuenue mamepuanos 1umepamypHslx
MHKPOCKOII UCIOYHUKOB:
1.3 ATOMHO-CHIIOBOI 11 4 - 2 - - - - - 5 - [1],c.4-24
MHUKpPOCKOIL [2], m. 1-2
CkaHupyromas [4], c. 57-74
OJIKHENOJIbHAS
ornTHYecKas
MHUKPOCKOTIHUSI
14 Crioco0s1 mosryueHus 11 4 - 2 - - - - - 5 -
HaHOMAaTEpHAJIOB
METOJIaMHU «CBEPXY
BHH3»
15 Crroco051 mosryueHus 11 4 - 2 - - - - - 5 -
HaHOMATEpHAJIOB
METOJIaMU «CHHU3Y
BBEPX»
2 dusnueckue 38 12 - 8 - - - - - 18 - Ilod20mogKa Kk KOHmMPOILHOU padome:
TPUHIUIIEI N3y4yenue marepualioB 1o paszieiny
(dhopMupoBaHUs "®uznyeckre NPUHIHUILI (HOPMHUPOBAHUS
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HAHOCTPYKTYp H

HaHOCTPYKTYp U HAaHOMaTepualoB" U

HaHOMAaTepHAaJIOB noaroroska k KM-4,5
2.1 KsanroBo-pazmepHsie 9 3 - 2 - 4 - CamocmoamensHoe usyuenue
3¢ PeKTsI meopemuyueckozo mamepuana: I1osropenue
2.2 DneKTpoHHas 10 3 - 2 - 5 - JIEKLIMOHHOT'O ¥ U3yYEHUE NONOJHUTEIBLHOTO
CTPYKTYpa Marepuana 1o pasgeny "duzndeckue
(ymnepeHos, MPUHIOUIBI (POPMHUPOBAHUS HAHOCTPYKTYP U
HaHOTPYOOK W TpadeHa HaHOMAaTepHaJoB"
2.3 | DneKTpoHHBIE CBOMCTBA 10 3 - 2 - 5 - Hsyuenue mamepuanos numepamypnoix
YTIIEPOIHBIX UCIOYHUKOG:
HAHOCTPYKTYP [3], c. 149-182
2.4 CamocbOopxka u 9 3 - 2 - 4 - [5], c. 166-178
caMOOpTaHU3anus
HAHOCTPYKTYP
3a4er ¢ OLEHKOI 18.0 - - - 0.3 - 17.7
Bcero 3a cemectp 108.0 32 - 16 0.3 42 17.7
Hroro 3a cemecTp 108.0 32 - 16 - - 0.3 59.7

IIpumeuanue: Jlex — nexuuu; JIab — naboparopusie padboTsl; [Ip — npaktuueckue 3ansatust; KIIP — aynuTopHble KOHCYIbTALUU IO KYPCOBBIM
npoektam/padoram; UKKII — nnauBHIyanpHble KOHCYIBTAIIMH 110 KypCOBBIM IIpoekTam/padotam; ['K- rpynmoBsie KOHCYIbTallMK TIO pa3ienaM
mucuuruinHel; CP — camocrostenbHas padorta crynenTa; UKP — unas konraktHas padora; TK — Texymmii kKoHTpodb; [TA — npomexyrouHas
aTTecTanus




3.2 KpaTkoe coaep:kaHue pa3iejioB
1. Coz0anue u uccredosanue HAaLOCMPYKMyp

1.1. HaHOTEXHOJIOTMUECKUE OOBEKThI, IOHATHS U TEPMHUHbI

OcHoBHBIE TOHATUSA U ompeaeneHus. OOBEKTHI M METOAbl B HaHOTeXHOJOTUsX. [Ipumepsl
HaHOOOBEKTOB. Posib oObeMa M NOBEPXHOCTH B (PU3MYECKUX CBOMCTBAX HAHOMATEPHUAJIOB.
CooTHo11eHNE JJIMHBI BOJIHBI 1€ Bpoiiiis 2JIeKTpoHA 1 IMHEWHBIX Pa3MEPOB HAHOYACTHIL..

1.2. Cxa"upyronme 30H10Bble MUKPOCKOIIbI. TYHHEIbHBIN MUKPOCKOT
®u3nyecKkue OCHOBBI METOJOB HCCIENOBAHHMS HaHOMaTepuasioB. CKaHUPYIOIIME 30HOBBIC
Mukpockoribl (C3M). Ckanupyroniuii TyHHeIbHbIH Mukpockorn (CTM)..

1.3. AToMHO-cH10BOM MHKpOCcKoIl. CKaHUpYo1as OIMKHETIONbHAS ONTHYECKasi MUKPOCKOIIHS
AtoMHO-cmiioBoii  Mukpockorn  (ACM). Ckanupyromass  OJIM)KHETIOJNbHAsE — ONTHYECKast
mukpockonus (CBOM)..

1.4. Crioco0b! nostyueHusi HAHOMaTepUaJIOB METOJIaMH «CBEPXY BHH3»

OcHOBHBIC TIPUHIMIBI (HOPMUPOBaHHUS HaHOMaTtepuaioB. OCHOBHBIE METOIBI M CHOCOOBI
TEXHOJIOTUM  «CBEPXY-BHU3»: IHPOJU3, 3JIEKTPOAYIOBOW  crmocod, JasepHas  abisus,
MEXaHOAUCIIEPIUPOBAHUE, METO/bl XUMHUUECKON TOMOTE€HU3alUH (30J1b-T€JIb METON)..

1.5. CriocoOb!I mostyueHusl HAHOMaTePUAIOB METOJIaMH «CHH3Y BBEPX)

Jlurorpadus. Jlutorpadus ontuueckas. GUII-nmurorpadus (OPUII- GpokycrupoBaHHBI MOHHBINA
ny4ok). CTM — Jlurorpadus. ACM-Jlutorpadus. Ileuatnas nutorpadus. Dnurakcus. Meron
Jlenrmropa-bnomkerT..

2. Pusuueckue NpUHYyUnsvl (bODMZ/lDOG'aHMﬂ HAHOCMPYKmMyp u Hanomamepudanios

2.1. KBanToBO-pa3mepHsbie 3¢ HeKTs

Knaccuueckne u KBaHTOBBIE pa3MmepHble dPdeKxThl. TUIbl KBaHTOBO-Pa3MEPHBIX CTPYKTYD:
KBAHTOBbIE $IMbl, KBAHTOBbIE HUTH, KBAHTOBbIE TOUYKH. ODHEPreTUYECKHUIl CIEKTp OOBEMHOIO
MOJYIPOBOJHUKA U TOJIYHIPOBOJHUKOBON KBAHTOBOH sIMBbl. DHEPreTHYEeCKUH CHEKTp OOBEMHOIO
MOJTYNPOBOIHUKA U MOJTYITPOBOJHUKOBON KBAHTOBOM TOYKH..

2.2. DnekTpoHHAas CTPYKTYpa QyiiepeHoB, HAHOTPYOOK U rpadeHa

AnnorponHbie popMbl yriaepoaa. Knaccuduxaius ypoBHEH U COCTOSHHUI B MHOTOAJIEKTPOHHBIX
aToMax. OIeKTpoHHass KoHpurypamus aroma yriepoga. CTpykTypHble (opmbl yriepoja.
['ubpuau3anms 3J1eKTPOHHBIX opouTtaneit yriaepoaa. CTpyKTypa dJIEeKTPOHHBIX CBsI3eH B QyIiepeHe,
VHT u rpadene..

2.3. DNeKTpOHHBIE CBOWCTBA YIJIEPOJHBIX HAHOCTPYKTYP

ONEKTPOHHBIE CBOWCTBA YIJIEPOAHBIX HAHOCTPYKTYp. I'eomerpus onHocteHHbix YHT. Cas3p
reometpun  YHT ¢ uWX DJJIeKTpUYeCKMMH CBOWCTBAMHU. 30HHAs CTPYKTypa OOBEMHOTO
MOJIYIIPOBOJIHUKA U IpadeHa..

2.4. Camoc6opKa U caMOOpraHu3alus HaHOCTPYKTYP

[ToreHnManbHBIE NPEUMYILECTBA DJIEKTPOHHBIX CBOMCTBA YIVIEPOJHBIX HAHOCTPYKTYp HEpPEN
TPAAUIMOHHBIMH ITOJYIIPOBOJHHUKOBBIMU CTPYKTYpaMH. YHHKaJIbHbIE DMUCCHOHHBIE CBOWCTBA
YHT kak ocHOBa sl CO3JaHUSl HAaHOYCTPOMCTB: 3JIEKTPOHHBIE JHCIUIEH, JIIOMHUHECLIEHTHBIE
HCTOYHHKU CBCTAa U HICTOYHUKHU PCHTICHOBCKOT'O U3JIYUCHHUH..
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3.3. TeMbl NIpaKTHYECKUX 3aHATHH
1. MeTtoas! U3TOTOBJICHUS HAHOMATEpHUaIoB-|;
2. Metopl nccnenoBanus HaHomaTepuanos-ll;
3. Munu-kondepennus "du3uka yCTpOHCTB ISl ONITOAICKTPOHUKU M HAHODJIEKTPOHUKH Ha
OCHOBE HaHOMaTepHaoB";
4. DIIeKTPOHHBIE CBOMCTBA YIIIEPOHBIX HAHOCTPYKTYP;
5. IlaTeHTHBIN MOKCK IO pa3aeiaM, CBSI3aHHBIM C HAHOTEXHOJIOTUSIMU;
6. KBantoBo-pazmepHbie 3 (HeKTh B HAHOCUCTEMAX;
7. MeTopl U3roToBiaeHUst HaHoMaTepuanos-|l;
8. Mertoabl uccie0BaHNUs HaHOMAaTepUaioB-|.

3.4. Tembl 1a060paTOPHBIX padoT
HE MPEeTyCMOTPEHO

3.5 KoncyabTanuu

3.6 TemaTuka KypcoBBIX NPOEKTOB/KYPCOBBIX padoT
KypcoBoii npoekt/ pabota He IPeayCMOTPEHBI



3.7. CooTBeTCTBHE Pa3/1eJIOB IHCHHMILIMHBI U OpMHUPYEMBbIX B HUX KOMIIeTEHIIU

Howmep paznena
JUCIUILINHBI (B

OueHo4yHOE CPEACTBO
(TUII 1 HAUMEHOBAHUE)

3amaHupOBaHHbIE PE3yAbTaThl 00YUYEHHUS MO TUCIUIUINHE Konpr
(B cOOTBETCTBUHU C pazjesioM 1) WHJIUKaTOPOB COOT];e?lT ;3 e
1 | 2
3HaTh:
OCHOBHBIE COBPEMEHHBIE METO/1bl UCCIIEIOBAHNS U CUHTE3a V-1 + [TepexpectHbiit onpoc/HaHoTexHOIOrHYECKHE
HaHOMaTEPHUAJIOB ] 00BEKTBI, TOHSTUS U TEPMHUHBI
TenaeHIMY U NepCIIeKTUBBI Pa3BUTHS SJIEKTPOHUKHU U KonTponbnas pabora/IlaTeHTHBIN TOUCK B
HaHORJICKTPOHUKH, a TAK)KE HAHOONTUKH U pyrux obmacret | U-1nk-2 + 00J1aCTH HAHOTEXHOJIOTHUI
HaHOTEXHOJIOTUH
Ymersb:
Br16upaTh HyKHbIE METO/IbI HCCIIEIOBAHUS U CUHTE3a WT-Armet + KonTtponsHast pabora/MeToab! HCCIeI0BaHUS
KOHKPETHBIX HAHOMATEPUaJIOB HaHOMaTEpHAJIOB
Br16upaTh myTH penieHus nocTaBlIeHHbIX KonTtponbsHast pabora/MeToap! MOTydeHUs
npodeccnoHaNbHBIX 33]1a4 U OLIEHUBATh 3G (HEKTUBHOCTh N-4nk1 + HaHOMAaTEepHUaJIOB
C/CJIaHHOTO BBIOOpA
[IpeacraBnsaTh U apryMEHTUPOBAHHO 3allIMILATh PE3YJIbTATHI V-4 + KonTpomnpHas pabora/MuHu-KOHPEpeHIUs 10
BBITIOJTHEHHOU padOoThI HaHOTEXHOJIOTHSIM




4. KOMIIETEHTHOCTHO-OPUEHTAPOBAHHBIE OIIEHOYHBIE CPEJICTBA JUISA
KOHTPOJISI OCBOEHMS PE3VJIbTATOB OBYUEHUSA 1O JUCIUILINHE
(TEKYIIU KOHTPOJIb YCIIEBAEMOCTH, IPOMEKYTOUYHASI ATTECTALMSA
1O JUCLMILINHE)

4.1. Tekymuii KOHTPOJIb yCIIeBA€MOCTH
3 cemecTp

dopma peanuzanmn: Beictyruienue (okan)
1. Munu-kondepenuus no HanorexHonorusam (Konrponpnas padora)

dopma peanuszanuu: [TuceMeHnHas padbota
1. Meroas! uccienoBanust HanomatepuanoB (KontposisHas padbora)
2. Meronbl nonmyuenust HaHoMmaTepuaiio (KoHtposibHas padora)
3. IlaTentHbIit mouck B obnactu HaHoTexHoyorui (KortponsHas padora)

®dopma peanmszaiuu: Y cTHas popma
1. HanorexHosnornueckue 00bEKThI, HOHITHS U TepMUHbI (IlepexpecTHbil ompoc)

BaHHLHO-peﬁTHHFOBaﬂ CTPYKTYpa JUCHUIUINHBI SABJIACTCA ITPUITOKCHUCM A.

4.2 Ilpome:KyTOYHAS aTTeCTALMS 110 JUCHUIIMHE

3auem c oyenxou (Cemecmp Ne3)
Ouenka ompenensieTcss B cOOTBETCTBUU ¢ [lonoxkeHneM o OaIbHO-PEUTHHTOBOM CHUCTEME ISt
crynentoB HUY «MOW» Ha 0CHOBaHMU CEMECTPOBOM U 3a4ETHOW COCTABJISIOLIUX.

B numiom BeICTaBIsIETCS OLICHKA 32 3 CEMECTP.

IIpumeuyanue: OLeHOYHBIE MaTEpUAIbI 110 TUCIMITIIMHE IPUBECHBI B (DOHIE OLIEHOYHBIX
matepuaios OITOII.

5. YYEBHO-METOANMYECKOE OBECIIEYEHUE JUCIUIIJINHbI

5.1 IleyaTHbIE H 3JIEKTPOHHbIE H3IAHNS

1. [Tyxos, K. K. ®usnueckne ocHOBbI HAaHOTeXHONIOTHIA. YacTh 1 : yuebHOE mocobdue 1o Kypcy
"du3nuecKrue OCHOBBI HAHOTEXHOJIOTHIT" 10 HAMpaBIeHHIO "IIEKTPOHUKA U HAHOIJIEKTpOHUKA" /
K. K. ITyxoB, Ham. uccnen. yu-t "M3OHU" . — M. : U3a-Bo MOU, 2014 . — 52 c. - ISBN 978-5-7046-
1541-5

2. MupoHoB, B. JI. OcHOBBI ckaHUpYIOILEl 30HJ0BOI MUKPOCKOIHMH : ydeOHOe mocoOue Juist
crapmux Kypcos By30B / B. JI. Muponos, Uu-T ¢pusuku mukpoctpyktyp Poc. akaza. Hayk . — M. :
Texnocdepa, 2004 . — 144 c. — (Mup ¢usuku u TexHukn) . - ISBN 5-948360-34-2 ;

3. Kysunenos H. T., Hootopues B. M., XKabpes B. A., Mapronun B. U.- "OcHoBbI
HaHotexHonorun", (3-e u3n.), M3narenncro: "Jlaboparopus 3nanuit", Mocksa, 2021 - (400 c.)
https://e.lanbook.com/book/176415;

4. CrapoctuH, B. B. Marepuasnsl 1 MeTOpI HAHOTEXHOJIOTHH : ydeOHoe ocobue / B. B. Ctapoctun
; O6m. pen. JI. H. Tlarpukees . — 2-e uzn . — M. : BUHOM. Jlabopatopus 3nanuid, 2013 . — 431 ¢. —
(Hanorexnonorun) . - ISBN 978-5-9963-0346-5 .;

5. PambOunu H. I'., bepé3kun A. B.- "®usndecknue u XUMUYECKHE OCHOBBI HAHOTEXHOJIOTHIA",
M3natensctBo: "OU3IMATIIUT", Mockaa, 2009 - (456 c.)
http://e.lanbook.com/books/element.php?pll_cid=25&pl1_id=2291.
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5.2 JIunieH3MOHHOE ¥ CBOOOHO pacnpocTpaHsaeMoe MPOrpaMMHOe ofecrnedeHue:
1. Office / Poccutickuii makeT o(pUCHBIX IPOTpamMM;

2. Acrobat Reader;
3. Slunexc bpaysep.

5.3 UnTepHeT-pecypchl, BKJIOYasA NPodeccuoHaIbHbIe 0a3bl JAHHBIX 1 HH(POPMAIIHOHHO-

CIIPaBOYHBIC CUCTEMBI:

1. 9BC Jlaub - https://e.lanbook.com/

2. 9BC "YHuBepcurerckas 6u0J1M0TeKA OHIANH" -

http://biblioclub.ru/index.php?page=main_ub_red
3. Hayunasi 3siekTpoHHas oubauoreka - https://elibrary.ru/

4. baza nanabix BUHUTMH online - http://www.viniti.ru/

5. ba3a nanHbIX )KypHaJioB u3aareanscTBa Elsevier - https://www.sciencedirect.com/
6. DJIeKTpOHHBIE pecypchl H3aaTelbcTBa Springer - https://link.springer.com/

7. ba3za nannbix Web of Science - http://webofscience.com/

8. baza nannbix Scopus - http://www.scopus.com
9. HanmoHabHas JJ1eKTPOHHAs OudmoTeka - https://rusneb.ru/
10. 3BC "KoncyabTant cryaenra' - http://www.studentlibrary.ru/

6. MATEPUAJIBHO-TEXHUYECKOE OBECHEYEHUE JUCHUIIJIMHBI

Tun nomemeHus Homep ayauropun, OcHamenue
HAMMEHOBaHUe
VY4eOHble ayAUuTOpUU IS A-202, YuebHas napTa, CTOJ MPEeToaaBaTelis, CTyJI, mKad
[IPOBEACHUSA JICKLIMOHHBIX MyJIbTUMEAUIHASA JUISL XpaHEHUs UHBEHTaps, J0CKa
3aHATUHI U TEKYILETO aynurtopus Kad. WHTEPaKTUBHAs, MYJIbTUMEIUNHBIN
KOHTPOJIA Ousuku IIPOEKTOP, JOCKA MapKepHas, KOJIOHKH,

HOYTOYK

VY4eOHble ayAUTOpUU IS
IPOBEACHUS
MPAKTUYECKUX 3aHITUH,
KP u KII

A-202, Yuebnas
MyJIbTUMEINITHAS
aynurtopus Kad.
®duzuku

napra, CTOJI penoAaBarTes, CTyJl, mKad
JUISL XpaHEHUs UHBEHTaps, OCKa
WHTEpPAKTUBHAs, MyJIbTUMEINHHBIN
IIPOEKTOP, JOCKA MapKepHasi, KOJIOHKH,
HOYTOYK

VY4ebHble ayIUTOPUH IS
IPOBECHUS
71a00paTOPHBIX 3aHATUN

A-200, YueOnas
naboparopus
"KBaHTOBEIC HCTOYHHKH
n3nyyeHus"

CTOJI IIPEeroiaBaTesi, CTOJ, CTYJ, HIKad
AJi1 JOKYMCHTOB, HIKa(l) JUIA OACKABI,
mKkad A7 XpaHEHUS] UHBEHTapsl, KOJIOHKH,
CTEeH]1 yueOHbI, yd4eOHO-HarIsIHOe
nocobue

Y4eOHble ayAUTOpUU IS
IPOBEICHUS
IIPOMEKYTOUHON
aTTecTalluu

A-202, Yuebnas
MyJIbTUMEINITHAS
aynurtopus Kad.
duzuku

napra, CTOJI penoAaBarTes, CTyJI, mKad
JUISL XpaHEHUs UHBEHTapsl, 10CKa
WHTEpPAKTUBHAs, MyJIbTUMEINHHBIN
IIPOEKTOP, JOCKA MapKepHasi, KOJIOHKH,

HOYTOYK

ITomemenus aias
CaMOCTOSITENIbHOM pabOThI

HTB-303, JlexkuonHas
ayIUTOPUS

CTOJI KOMIIBIOTEPHBIN, CTYJI, CTOII
MMACbMEHHBIN, BEIIAIKA ISl OJEXKIbI,
KOMIIBIOTEPHAs! CETh C BBIXOAOM B
HHTepHeT, KOMIIBIOTEP NMEPCOHAIBHBIN,
IIPUHTEDP, KOHJAULIMOHED

ITomemenus s
KOHCYJIbTUPOBAHUS

A-201/1, Kabuner
COTPY/AHUKOB Kag.
Ou3uKn

CTOJI, CTYJI, KA A5 JOKYMEHTOB, MIKad
JUISL O1€Kbl, KOMIIBIOTEPHAS CETh C
BbIXOZIOM B IHTEpHET, KOJIOHKH,
KOMIIBIOTEP NEPCOHAIBHBINA, IPUHTED
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TTomemenust misa
XpaHeHus: 000pyIOBaHUS
U y4eOHOIr0 MHBEHTapsI

b-101/1, Cknan xad.
®uzukn uMm. B.A.
dabpukaHTa

CTEIUTaX Il XpaHCHUsI MHBEHTAPS,
WHBEHTaPh CIICIUATH3UPOBAHHBIH,
WHBEHTApb YYeOHBIN, KHUTH, YYCOHUKH,
nocooust
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IIpunoxenne A

BAJJIBHO-PEUTUHITOBAS CTPYKTYPA JIUCHOUILJIAHBI

Ddu3NYECKUe OCHOBEI HAHOTEXHOJIOT UM

(Ha3BaHME AUCIMILIMHBI)

3 cemecTp

HepequL KOHTPOJIBHBIX MePOHpHﬂTHﬁ TEKYIIET0 KOHTPOJIA yCII€BAEMOCTH MO JUCHUIIJIMHE:

KM-1
KM-2
KM-3
KM-4
KM-5

HanoTexHomornueckue 0ObeKThI, TOHATHS U TepMuHbI ([lepekpecTHBIi ompoc)
Mertonsl uccienoBanus HanomatepuanoB (KonTponbHas padoTa)

Mertonb! nonyuenust HanoMmaTepuanos (KoHrponbHas pabora)

[TaTenTHbIN TIOMCK B 00MacTh HaHOTexHOoNoTHl (KoHTpOonsHas padoTa)
Munu-koHdepennus no HanotexHoJorusiMm (KortposbHas padoTa)

Buja npoMexyTouHOi aTTecTanMu — 3a4€T C OLICHKOM.

Nunexc KM- | KM- | KM- | KM- | KM-
Howep Paznen aucuuminHel RM: L 2 3 4 >
pasjena Al et Henens 4 8 12 14 16
KM:
1 Coznianue u uccie10BaHue HAaHOCTPYKTYP
11 HanorexHoiornueckre 00beKThI, HOHATHS U +
' TEPMUHBI
19 CxaHUpYOIIHNE 30H0BbIE MUKPOCKOIIBL. +
' TyHHEJIBHBI MHKPOCKOII
13 ATOMHO-CHIIOBOM MUKpOCKOT. CKaHUPYOIIast +
' OJIMDKHETIONbHASL ONTHYECKask MUKPOCKOTIHS
14 Crioco0bl MoTy4eHus HAaHOMATEPHAIOB METOIaMHU +
' «CBEpXY BHU3»
15 Croco0bl MoTy4eHus HAaHOMATEPHAIOB METOIaMHU +
' «CHHU3Y BBEPX»
5 duznyecKue MPUHIUIBI GOPMUPOBAHUS
HAHOCTPYKTYpP U HAHOMATEpPHAaJIOB
2.1 KBantoBo-pazmepHbie 3P eKThI +
29 DIeKTpOHHAs CTPYKTypa (QyJuiepeHOB, HAHOTPYOOK U +
) rpadena
2.3 DJIEeKTPOHHBIE CBOMCTBA YIIIEPOIHBIX HAHOCTPYKTYP +
2.4 Camocbopka 1 caMOOpraHu3aIisl HAHOCTPYKTYP +
Bec KM, %: | 10 20 15 25 30
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