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[IporpaMmma  cocTaBieHa  Ha “PefdpafbHOr0  TOCYAaPCTBEHHOTO
obpasoBarenpHOro cranaapra Beicmero obpasoBanus (PI'OC BO) HampaBineHus MOATOTOBKH .
03.04.02 ®uzmka, yTBepXKACHHOrO NMpukazoM MuHHCTepcTBa 00pa3oBaHus U Hayku Poccmiickoit
Qenepanui ot 28 asrycra 2015 r. Ne 913; Ilopsaxa oprammsamum ydeGHOro mpoiecca B
00pa3oBaTeNbHBIX OPraHH3alMSX BBICHIEr0 MNpoQecCHOHATLHOro o0pa3oBanus JloHENKOM
Haponmoii Pecrry6imxn, yrBepxkeHHOro npukasoM MunucTepeTBa o6pasoBanus u Hayka JHP No
1171 ot «10» Hos16pst 2017 r.; yyeOHOrO IUIaHa M OCHOBHOM 00pa30BaTeNbHOI mporpaMMbl Ou3uka
KOHJICHCHPOBAHHOTO COCTOsIHHs, Hanpasienus noarotoku 03.04.02 ®duzmka, pazpaboTaHHEIX B
'OV BIIO «/loHenkwuii HATHOHAIBHEIA YHHBEPCHTETY.

Paspaborunx: »
ITpodeccop xadenpsl TeopeTHueckoii Hu3uKu C, J

H HAaHOTEXHOJIOTHHA B.B.Pywmsuies

IIporpaMma y4eOHOH MUCIMIUIMHBI YTBEpXKACHA Ha 3acelaHuH KadeIpsl TEOpeTHYECKOM
(GU3UKA 1 HAHOTEXHOJIOTHi

ITpotoxon Ne 15 ot «02» anpens 2020 r. %/
7"3aBenytoumii kadeapoit 7 B.H.Baproxun
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IIporpamMma y4eOHOH THCIMILTHHEI 0f00peHa y4eOHO-METOMUECKOi KOMHUCCHEH (HU3UKO-
TEXHHYECKOTO (haKyIpTeTa
ITporoxon Ne 5 ot «15» anpens 2020 r.

Tpesicenatens yueOHO-METOIHUECKO
KOMHCCHH (paKyJbTeTa — %7 B.H.Korenko
DUO /
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1.  OBJIACTb IPUMEHEHUSA U MECTO JUCIUIIVIMHBI B YYEBHOM ITPOLHECCE

«MeToapl MAarHOCTUKM M aHalM3a MHUKPO- M HAHOCUCTEM» SIBJIETCS TUCLMILIIMHOM
BapuatuBHOW yactu bnoka 1 «/lucuumimssl (Moaynu)» mo HampasieHuto noaroroBku 03.04.02
®dusuka (MarucTepckas nporpamma: (pusrka KOHICHCUPOBAHHOIO COCTOSTHHUS).

Jlnsg u3ydeHus naHHOM y4eOHOM IHMCUUIUIMHBI HEOOXOIAWMBI 3HAHUS, YMEHHUS U HaBBIKH,
chopMHpoBaHHbIE B Ipolecce uzydeHus npeameroB «Kpucramnodusuka, Teopus U MeTObl
CTpYKTypHOro aHamusza», «®usuka tBepaoro Ttena», «CTpykTypooOpa3oBaHHE U SBIICHUS
IepeHoca B KpUCTAIaX U TOHKHUX IIJIEHKax», «DJEKTPOHHAs MUKPOCKONMS M pEeHTreHorpadus
MaTepHajIoB) HA MPEIbIAYIIEM YPOBHE O0Opa30BaHMUS.

[TonyyeHHble 3HAHHUSA HCHOJB3YIOTCA CTYJCHTaMH BO BpPEMS BBINOJIHEHUS Hay4HO-
UCCIIEIOBATEIbCKON Pa0OTHI, IPY HANMCAHUHU MarucTepCKOM JHCCEepPTAIU.

2.  CTPYKTYPA JUCHUIIJIMHBI

Xapaxmepucmuka yueOHOU OUCYUNTIUHDL

Hamnpasnenue noarotoBku 03.04.02 dusuka
Marucrepckas nporpamma ®du3rKa KOHJICHCUPOBAHHOTO COCTOSHHSI
OO6pa3zoBarenpHas IporpaMmma aKaJieMHuecKasi MarucTparypa
KBanudukarms Marwuctp

KonnuecTBo copepKaTeabHbIX MOyJIel 2

JucnuriuHa 6a30B0M / BApHaTUBHON YacTH

o JUCLUIUIMHA BApUAaTUBHOM yacTu
00pa30BaTeNbHOM POrpaMMbl

®opmbl koHTpost (MK, sk3ameH, 3a4eT) MK, sk3ameH
TMoxasarenmn ouHas popma 3aoyHas hopma
00yudeHus 00y4YeHHS
KonnuecTBo 3aueTHBIX eAMHUIL (KPEAUTOB) 4
I'ox moAroToBKM 1
Cemectp 1
KonnyecTBo yacos 144
- JIEKIIMOHHBIX 9
- IPAKTUYECKUX, CECMHUHAPCKUX 63
- 1a00PAaTOPHBIX
- CAaMOCTOSTEJIbHOM paboThI 72
B T.4. HHMBHIyaJbHOE 3a/IaHUE
HenenbHOe KOIMYECTBO YacoB, 4
B T.4. AyAUTOPHBIX 4

3.  OINMHUCAHHUE JUCHUIIJIMHBI

Ileau u 3axaun

He.m, JUCHUITIINHBI ((MCTOI[BI JAUArHOCTUKU U aHaJin3da MUKPO- U HAHOCUCTEM)» - IOJTYYUTb OCHOBBI
3HAHUM 10 TCOPECTUYCCKM U MPUKIAJHBIM BOIIpPpOCaM COBPEMCHHBIX METOAOB IUArHOCTHUKHU H
aHaJIn3a HAaHOCHUCTEM.

38[[3'11/] JUCIHHUITIINHBI ((MCTO}II)I JUAarHOCTHUKU M aHaJIn3a MHUKPO- MU HAHOCHUCTEM) . @OpMHpOBaHI/Ie
3HAaHUN U YMCHI/Iﬁ CTYACHTa B o0macTax COBpPCMCHHBIX MCTOAOB, CPEACTB H TEXHOJIOTUH
HCCIICIOBAHUS HOBBIX MAaTCPUATIOB.

TpedoBaHUsA K Pe3yJbTaTaM 0CBOCHHUS AMCUMILIHHBI. Hpouecc HU3YUYCHUSA JUCHUIIIINHBI
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«MeTonbl AMArHOCTUKM M aHall3a MHKPO- W HAHOCHCTEM» HampaBlieH Ha (opmupoBaHUe
2JIEMEHTOB cleAyomux komnereHuud B coorBerctBuM ¢ PI'OC BO P® nHanpaBieHus
noarotoBkn 03.04.02 ®dusnka W OCHOBHOM O0Opa30BaTEIIPHOW MPOrPaMMbl  BBICIIETO
npodeccnonanbHOro 00pa3oBaHus HampasiieHus moArotoBku 03.04.02 dusmka (Marucrepckas
nporpamma; ®u3nKa KOHACHCHPOBAHHOTO COCTOSHHUS):
a) oowexynomypnuix (OK):
CHOCOOHOCTBIO K a0CTPaKTHOMY MBIIUIEHHUIO, aHainu3y, cuute3y (OK-1);
TOTOBHOCTBIO JICHCTBOBATh B HECTAHAAPTHBIX CUTYALUAX, HECTH COLUAIBHYIO U ATHYECKYIO
OTBETCTBEHHOCTH 3a npuHsThie perrenus (OK-2);
TOTOBHOCTBIO K CAMOPA3BUTHIO, CAMOPEATH3allui, HCIIOIB30BaHUIO TBOpUYEcKoro notenuuana (OK-
3).
0) oowenpogpeccuonanvnuvix (OIIK):
FOTOBHOCTHIO K KOMMYHUKAIIUY B YCTHOM M MUCbMEHHOM (popmax
Ha roCyAapCTBEHHOM s3bike Pocculiickoit denepanuu 1 ”HOCTPAHHOM SI3BIKE JUIS PELICHMS 3a1a4
npodeccronanbproi aesteapbroctu (OITK-1);
TOTOBHOCTBIO PYKOBOJUTH KOJUIEKTUBOM B cpepe cBOEi mpodeccHoHaTbHON
JESITEIbHOCTH, TOJIEPAHTHO BOCIIPUHUMAsI COI[UANIbHBIE, STHUYECKHE, KOH(ECCHOHATbHbIC U
KyabTypHbIe paznuuus (OI1K-2);
CIIOCOOHOCTBIO K aKTUBHOM COLIMAIbHONW MOOUIIBHOCTH, OPraHU3aluN
HAYYHO-HCCIICI0BATEIbCKUX M HHHOBAIMOHHBIX padot (OIIK-3);
CIIOCOOHOCTBIO AAANTUPOBATHCA K U3MEHEHHUIO HAYYHOTO PO cBoei
npoeCCHOHATBHOM eATeNbHOCTH, COMOKYIBTYPHBIX M COIIMATIBHBIX YCIOBUH €A TEIbHOCTH
(OIIK-4);
CIOCOOHOCTBIO MCIIONIB30BaTh CBOOOIHOE Bia/IeHHE MPOPECCHOHATFHO MPOPHINPOBAHHBIMH
3HAHUSAMU B 00JIACTH KOMITBIOTEPHBIX TEXHOJOTUH AJIsl pelIeHHs 3aa4 npodecCHOHaTbHON
NeSITEIbHOCTH, B TOM YHMCIIC HAXOAIINXCA 32 TIPeAeIaMH HapaBICHHOCTH (TPOQUIIS) TOATOTOBKH
(OIIK-5);
CIOCOOHOCTBIO MCIIOJIb30BaTh 3HAHUSI COBPEMEHHBIX MPOOIIEM M HOBEHIITHX
JOCTHXEHUH (PU3MKU B HAYyIHO-HCCIIeI0BaTeNIbcKoi padbore (OITK-6);
CIIOCOOHOCTBIO JIEMOHCTPUPOBATh 3HAHUSI B 00J1aCTH PHIIOCO(PCKUX BOIPOCOB
€CTECTBO3HAHUS, UCTOPUH U MeTonooruu ¢pusuku (OIIK-7).

8) npogpeccuonanvuvix (I1K):

HAYy4YHO-HCCJIeJ0BaTeIbCKasA e TeJbHOCTD:
CHOCOOHOCTBIO CAMOCTOSITENILHO CTABUTh KOHKPETHBIE 3a/1a4l Hay4YHbIX

UCCJIEIOBaHUM B 00J1aCTH (U3UKU U pelIaTh UX C IIOMOIIBIO COBPEMEHHOM anmnaparypsl 1
UH(POPMALIMOHHBIX TEXHOJIOTUH C UCIOJIB30BAHNEM HOBEHIIIEr0 POCCUICKOTO U 3apyOex HOro
omsbita (ITK-1);

HAYYHO-MHHOBAIMOHHASA 1eATEJIbHOCTD:

CITOCOOHOCTHIO CBOOOHO BIAJETh pa3zesiaMu (PU3UKH, HEOOXOIMMBIMU

JUISl pEIIEHNs] HAyYHO-NHHOBAI[MOHHBIX 33]1a4, U IPUMEHSATh PE3yJIbTaThl HAYYHBIX HCCIIEI0BAHUN B
WHHOBAaMOHHOH nesitenbHocTH (ITK-2);

CHOCOOHOCTBIO MPUHUMATh Y4acTHE B Pa3padOTKe HOBBIX METO/I0B U METOJMUECKUX MOIX0/10B B
HAyYHO-MHHOBAIMOHHBIX MCCIICAOBAHUAX U HHKEHEPHO-TeXHOIornueckoit nesrensHocTh (T1K-3);
OPraHu3alOHHO-YNIPABJICHYECKAS eI TeIbHOCThb:

CIIOCOOHOCTBIO IJIAHUPOBATh U OPraHU30BBIBATH (PU3MUECKHE UCCIIEIOBAHUS,

Hay4dHble ceMHHapbl U KoHpepeHuuu (I[1K-4);

CIIOCOOHOCTBIO UCIIOIB30BAaTh HABBIKM COCTAaBJICHUS U OOPMIICHUS

HAYYHO-TEXHUYECKON JTOKyMEHTAIlUH, HAYyYHBIX OTYETOB, 0030pOB, JJOKJIA10B

u crareit (ITK-5);

NeJaroru4eckas 1esiTeJIbHOCTh:
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CIIOCOOHOCTBIO METOAMYECKH TPAMOTHO CTPOUTD IUIAHBI JICKIIMOHHBIX

U TIPAKTHYECKUX 3aHATHH MO pa3aenaM y4eOHbIX AUCHUILINH U MYOJIUYHO U3JIaraTh TEOPETHUECKUE
Y TIPAKTUYECKUE PA3/eNbl yIEOHBIX AUCIMIUIMH B COOTBETCTBUH C YTBEP)KICHHBIMU Y4eOHO-
METOIUYECKIMU TTOCOOMSMHE MIPU pealiu3aliuy nporpamMm Oakanaspuata B oonactu gusuku (I1K-6);
CIIOCOOHOCTBIO PYKOBOAMTH HAyYHO-HCCIIC0BATEIBCKON AEATEIBHOCTBIO B 00acTH pr3nkn
oOyuarommuxcs mo nporpammam 6akanaspuata (ITK-7).

B pe3yJabTaTe H3y4YCHUSA yqeﬁﬂoii JAAUCHUILIMHBI CTYAC€HT J0JI2KEH :
3HAMb:

OCHOBHBIC THIIBI HaHOKpI/ICTaJIJII/I‘-IeCKI/IX MaTepI/IaJ'IOB;

UMETh TPEJCTABICHUE O CTPYKType HAHOKPUCTAUIMYCCKHMX MATEPHAJIOB M €¢
OCOOCHHOCTH;

OCHOBHBIX IIPHHIIUIIOB XUMHUYECKOH TEPMOTUHAMHKHY;

MEXaHU3MOB (POPMUPOBAHMS PA3IUYHBIX THIIOB HAHOKPUCTAIUTMYECKUX MaTEPHAJIOB;
HEPCIIEKTHBBI TPUMEHEHHUS HAaHOKPHCTANIMYCCKUX MAaTEPHAJIOB;

B3aMMOCBSI3M CTPYKTYPbl U (PU3UKO-XHMMHUYECKUX CBONCTB HAaHOKPHCTATMYCCKUX
MaTepUasIOB.

ymembw:

OIIPEACTATh CTPYKTYPY M CBOMCTBA HAHOKPUCTAUTMYECKUX MATEPUAIIOB C MOMOIIBIO
HKCIEPUMEHTAIBHBIX METO/IOB;

UCCIIeI0BATh BIMSHUE METO/IOB IOJy4eHHUS Ha (PM3MUECKHE M MEXaHHMYECKHE CBOICTBA
HAaHOKPHUCTAUTHIECKUX MAaTEPHAJIOB;

U3MEHATh CTPYKTYpy M CBOWCTBa HAHOKPUCTAUIMYECKUX MATEpUANIOB C IMOMOIIBIO
METOOB TEPMHUUECKON U (PU3UKO-XUMHUYECKONH 00pabOTKH.

eénaoemp:

HaBBIKAMU ONPEACTICHHUS CTPYKTYPhI U CBOMCTB HAHOKPHCTAUTUIECKAX MATEPHAJIOB C
MOMOIIBIO HKCIIEPUMEHTAJIBHBIX METOJIOB,

HaBBIKAMH WCCJICIOBAHUS BIMSHUS METOJOB TONYYCHHsT Ha (U3NYECKHE W
MEXaHUYECKUE CBOICTBA HAHOKPUCTAIIMUECKUX MaTe€pHUajoB, U3MEHEHUS CTPYKTYpPHhI
U CBOICTB HAaHOKPUCTAJUIMIECKUX MATEPUAIOB C TIOMOIIBI0 METOJIOB TEPMHUYECKON H
(bU3UKO-XMMHUYECKON 00pabOTKH.

4.  COILEPXAHUE JUCIHUIIVIMHBI U ®OPMbI OPTAHU3ALIUU YYEBHOI'O

MPOLIECCA

MopsiakoBbIf
HOMeEp U TeMa

Kparkoe conepxkanue TeMbl

Cooepircamenvnutit modyns 1 «Ceolicmea u napamempsvt HAHOCMPYKMYPUPOBAHHHBIX

mamepuaios»

Tema 1. Beeoenue | HaHOCTpYKTYpUPOBAHHHBIE MaTEPHUAIbI.

Pa3mepHbIe 0COOCHHOCTH HAHOOOBEKTOB.

Tema 2.
Ceoiicmea

Hanovwacmuy

CBolicTBa MHIMBUAYAJIbHBIX HAHOYACTHII.
Hanoxkunacrepsl. CTpyKTypHBIE U 3JI€KTPOHHBIE MArMYE€CKUE YHCIIA.

Tema 3.

QDu3zuueckue
npoueccol 6 HM

duznueckue MMpOHCCChbl B HAHOCTPYKTYPUPOBAHHBIX MAaTCpUATIaX.

Tema 4.

Hucmpymenmano HAHOCTPYKTYP
Hble cpedcmea 0na

onpeodenenus

ceoilicme

I/IHCprMCHTaJ'IBHBIC cpeacTtBa Ijid OMPCACIICHUA CBOICTB U napameTpoB

u




napamempos |

Cooeprcamenvhulit mooyns 2. «Memoowvl ucciedo6anus HAHOOObEKM OB

Tema 1. MeToap! Hccieq0BaHusl HAHOOOBEKTOB.
Memoowt

uccneo08anus

HAHO00bEKmos

Tema 2. CxaHUpyOLIast 30H10Basi MUKPOCKOITHSL.

Ckanupyrowas HonHo-11071€Bast ¥ CKaHUPYIOIIAasi MUKPOCKOTIHSI.

30H008a5

MUKpOCKORuUA.
Houno-nonesan u

cKanupyowas
MUKPOCKORUA.

Tema 3. Cnekrpockomnus.

Cnexmpockonus. | ONTO3JIEKTPOHHBIE IPUOOPHI.

Onmoasnekmponn

ble nPUOOpPL

Tema 4. THUIBI ONTOAIEKTPOHHBIX TPHUOOPOB.

Tunw N3iy4arenbHble IEPEXOABI B ITOIYIIPOBOJIHHUKAX.
onmodnekmponnsl | CBETOIMOAbI BUIUMOIO IMANI030HA U MOJYIIPOBOJHUKOBBIN Ja3ep.
X npubopos

TemaTn4yeckui mian

Cojaep:karebHbIH MOaYIb 1

KoJysnuyecTBo 4acoB

Ounasi gopma 00y4eHus1 3aouHas popma o0yueHust
B T.U. B T.U.
= = = =
< <
Ha3sBanus coaepskaTesibHBIX 2 g = %’ el 5 = %
Moy Ieil 1 TeM Sl =|8|&l5<=5<l 2| =| 8| 2|5 =|5¢c
o = O o8 K =l o = o o |8 B|S &
O | H| F|l E|lR Q2o 9 g | F | B2 |& Q20
R 2=l s|lowdyel = 2 =E |l s |aw|lde
E | ¥ olo Y8 A = = o | o &R
S| Y| O = < e} e =
ol = s = o < s =
151 = 131 =
Tema 1. Beeoenue
17 | 1 | 8 8
Tema 2.
g 17 | 1 | 8 8
Ceoiicmea nanouacmuy
Tema 3.
@usuueckue npoyeccet 6| 19 | 1 | 8 10
HM
Tema 4.
Hucmpymenmanwvnsle
19 | 1 |8 10
cpeocmea 0na onpeoenenHus
C80IICME U nApaAMempos
Hmozo no
cooeprcamenvrhomy mooyuio | 72 | 4 | 32 36
1

TemaTnyeckuii njian



ConepxarejJbHbIH MOAYJIb 2

KosnuecTBo 4acoB
OuHas ¢popma 00y4eHuUsI 3aounasi popma oOyueHnust
B T.U. B T.U.
N = R =x
< <
Ha3ssanus conepsKaTebHbIX A ERE 228 |E
MoJyJIeil 1 TeM Sl =|8|&l5<=l5<l 2| =| 8| 2|5 5=
9] = 0] o |lg & = D) = o] o) g = =
Q H| Z| &|lw o229 9 = = | R 92
R 2 =l cs|ldel el = 2 E | s | delT Q8
o | BE|l alg 8= ) > o2 3=
Bl 2| o5 &8 o = | 2| 9|5 &8 o
S| S| = < ta) o) =
&l == S e, < | S =
El Bl e = 5 | & o
o = o =~
Tema 1.
Memoowt uccneoosanus | 17 | 1 | 8 8
HAHO00bEKmMOo8
Tema 2.
Cxanupyowjaa  30H006a:
MUKPOCKORnUA. 17 1 8 8
Honno-nonesan u
CKaunupywouwas
MUKPOCKORUA.
Tema 3. Cnexmpockonus.
OnmosnekmponHbvie 19 | 1|8 10
npuoopul
Tema 4.
Tunot  onmosnexkmponnvix | 19 | 2 | 7 10
npuoopos
Hmozo no
cooeprcamenvhomy mooyaro | 72 | 5 |31 36
2
Bcezo uacoeé no oucyunaune
144 | 9 | 63 72

5. METOAMYECKHUE PEKOMEHJIAIIUU JJIsA TIPOBEJAEHUS _
JIEKIHIMOHHBIX, IPAKTUYECKHUX U JIABOPATOPHBIX 3AHATHUU

TeMbl JIEKIIHOHHBIX 3AHATUM

Ne Konuuecmeo
wn Hazeanue memui 4ACOs

1 (BBenenue 1

2 |CBolicTBa HAHOYACTHI] 1

3 |Pusnyeckue nponeccsl B HM 1

4  |MHCTpyMEHTaNbHBIE CPEJICTBA I OTPE/IeIICHHUs] CBOMCTB U MapaMeTpoOB 1

5 |MeTonpl uccleIOBaHUS HAHOOOBEKTOB 1

6 CkaHupyroliasi 30HJIOBasl MHKPOCKONUA. HonHo-moneBass u 1

CKaHUPYIOIIAsi MUKPOCKOITHSI.




7 | Cnexrpockonus.OnTo31eKTPOHHBIE IPHOOPHI 1
8 [Twumbl O TOMEKTPOHHBIX IPUOOPOB 2
BCEI'O 9
TeMbl NPaKTHYECKUX 3aHATHI
Ne Konuuecmeo
i Hazeanue memui waCos
1 |®usnueckue Nporeccsl B HAHOCTPYKTYPUPOBAHHBIX MaTepraax. 7
2 |CTpyKTypHBIC U DJICKTPOHHBIC MAarM4eCKUe YKclia HaHOKJIacTepa. 7
3 NHCcTpyMEeHTaIbHBIE CPEICTBA ISl ONPECICHUs] CBOMCTB M MapaMeTpoB 7
HAHOCTPYKTYP
4 MeToIbl UCCACAOBAHUS HAHOOOBEKTOB. 7
5 CKaHI/Ip}II-OIHa}I 30HJO0Bass MUKPOCKOIIKA. !
6 [MoHHO-TIONEBAst M CKAHUPYIOIIAs MUKPOCKOTIHSL. 7
7 |Cnexrpockonus. 7
8 [Tumbl onTO3MEKTPOHHBIX MPUOOPOB. M3nydarenbHbie IEPEXO/IbI B 7
MOJIYITPOBOTHHAKAX.
9 |Ceroamoap! BUAMMOIO JUAMO30HA U MTOJTYITPOBOAHUKOBBIN JIazep. 7
BCEI'O 63
6. METOJIUYECKHUE PEKOMEHJIALIAH 11O OPTAHU3ALINH
CAMOCTOSATEJBHOU PABOTHBI CTYJIEHTOB
Opranuzanmus caMocTosiTeIbHOI padoThbl CTYIEHTOB
Ne Konuuecmeo
W Hazeanue memul wacos
1 [HaHOCTpyKTypHpOBaHHHBIE MaTE€PHAIIBL. 9
2 |Pa3MepnbIe 0cOOEHHOCTH HaHOOOHEKTOB CBOMCTBA MHIUBUIYATBHBIX 9
HaHOYACTHII.
3 |OCcHOBHBIE THITHI XUMUYECKOU CBSI3U M COOTBETCTBYIOIIHNE CBOMCTBA 9
MaTepUaoB.
4 |MHCTpyMEHTaNbHBIE CPE/ICTBA AJIs ONpEeSIEHUsI CBOMCTB U apaMeTpOB 9
HAHOCTPYKTYP
5 [HarHokOMMO3UTHI KaKk OCHOBA (PYHKIIMOHAIBHOMN dJIEKTPOHUKH. 9
6 |OcHOBBI 3IEKTPOHHOI MUKPOCKOTIMH U PEHTTeHOTpar HAHOCTPYKTYP 9
7 |dedextHble CTPYKTYpHI U U3HUECKHE CBOMCTBA HAHOCTPYKTYP 9
8 [Hanokmactepsl. Maruueckue yncna. 9
BCEI'O 72

7. NHIANBUAYAJIBHBIE 3A TAHUSA

1. VYraepomnbie HAHOOOBEKTHI.
2. DopMHpOBaHHE TETEPOCTPYKTYP.
3. MarseTusM U CIIHHTPOHUKA.




DOTOHHBIE KPUCTAILIIBI.
HanoxoMmosursl.

®da30BbIC IEPEXO0/IbI B HAHOKJIACTEPaX.
MoHO0371eKTpOHHBIE 3 (HEKTHI.
Hanokmnactepsl.

. MaraurtHbi€ MOJIYITPOBOTHUKH.

0. MacmrabHbie YpOBHH

HoOoxo~No O R

8. KOHTPOJIbHBIE BOITPOCHI K IPOMEXKYTOYHOM ATTECTAIIUHA

Oco0eHHOCTH HAHOCTPYKTYPUPOBAHHHBIX MAaTEPHAIIOB.
CBoiicTBa UHAUBUYAIbHBIX HAHOYACTHIL.

Hanokmnacrepsl.

KBanToBas Touka.

KBanToBas ssma.

KBanTOBas nmpoBosoka.

Hanouactuiel ¢ I'IIK pemerkoit

CTpyKTypHBIE U JIEKTPOHHBIC MAarHYE€CKUE YK CIIa HAHOKJIacTepa.
®du3nyuecKue Npouecchl B HAHOCTPYKTYPUPOBAHHBIX MaTepuaax.

W XA W=

10. MeTtop! UcciienoBanusd HAHOOOBEKTOB.

11. MacTpyMeHTanbHbIE CPECTBA IS ONPEIeTICHHs CBOMCTB U MapaMeTPOB HAHOCTPYKTYP

9.  OBPA3ELl MOAYJIBHOT'O KOHTPOJIA
(obpaszey eapuanma u Kpumepuu oyeHUBAHUL)

rOY BIIO «JIOHEIIKWI HAIITMOHAJIbHBIN YHUBEPCUTET»
®daxynpTeT PU3NKO-TEXHUUECKUI

Hanpaenenue noocomosxu: 03.04.02 ®u3uxa

Mazucmepckas npoepamma: QDu3uKka KOHOEHCUPOBAHHO20 COCMOAHUA

IIpoepamma noocomoexu: akademuueckan mazucmpamypa

Cemecmp 1

Yuebnas oucyuniuna Memoowt Ouaznocmuku u aHaIU3a MUKpO- U
Hanocucmem

MOAYJIbBHAA KOHTPOJIBHAS PABOTA
BAPHUAHT Nel
1. KBanToBas TOYKa.

2. Hanouactunpl ¢ I'IK pemerkoit

YTBepkeHO Ha 3aceqaHuu Kadeapoil TeopeTudeckor (PU3UKU M HAHOTEXHOJIOTUH,
MPOTOKOI Ne or“ ” 20 T
3aBeayromuit kadeapoit

IIpenonaBarens

Kpurepun oueHnBaHus MOAYJIbHOI0 KOHTPOJISI

Homep 3a0anusn Konuuecmeo dannoe
3ananue 1 15
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3amanue 2 15
Bcezo 30

10. OBPA3EILl DK3AMEHAIIMOHHOI'O BUJIETA

Teopemuuecxue 60NRPOCHL K IK3AMEH)Y

1. O6nactp pyHIAMEHTAIILHOW U MPUKIATHON HAYKU M TEXHUKU - HAHOTEXHOJIOTUU
2. MeTto/b1 UccieIoBaHUsI HAHOOOBEKTOB
3. CBeTono1pI BUAMMOTO JUAN030HA U IOIYIIPOBOAHUKOBBIN J1a3ep
4. Onpenenenus MOHATHS — HAHOTEXHOJIOTUU
5. Camoopranu3anys HAaHOYACTHII ¥ CAMOOPTaHU3YIOIIUECS MTPOLIECCHI
6. CTpyKTypHBIE U 3JIEKTPOHHBIE MarnuecKue 4rciia HaHOKJIacTepa
7. HoBrle TexHOMOTNY U (QYHKIIMOHATEHBIE MATEPUAITBI
8. Hanomarepuaiibl 1 criocoObl UX MOTYYESHHUS
9. Turb! oNTOAIEKTPOHHBIX TPUOOPOB
10. Hanouyactuusl 1 HAaHOOOBEKTHI
11. [Tepuoau3anust TEXHOJIOTMYECKUX PEBOJIFOLUIA
12. UsnydarenbHble IEPEXO/bl B MOIYIPOBOJIHUKA
13.  Hcnonb3oBaHne HAaHOOOBEKTOB
14, OTHollleHre 001eCTBAa K HAHOTEXHOIOTUAM
15. OnrosnekTpoHHbIE TPUOOPHI
16.  Hcmonb3oBaHHE HAHOKOMITIO3UTOB
17. CTpyKTypHbIE U 3JIEKTPOHHBIE MarHuecKue 4rciia HaHOKJIacTepa
18. CrieKkTpocKomus
19.  IlpoctpaHCTBEHHBIE MAaCIITA0BI 0OBEKTOB COBPEMEHHBIX JIEKTPOHHBIX U KHUBBIX CUCTEM
20.  HaHOKOMMO3UTHI
21.  HMoHHo-TIONEBasi U CKaHUPYIOMIAsi MUKPOCKOITHS
22.  HaHOCTpYKTypHUpOBaHHHBIE MAaTE€pPHAIIbI
23.  MHCTpyMeHTaJIbHBIE CPEICTBA ISl OTIPEICIICHNS CBOWCTB M IMapaMeTPOB HAHOCTPYKTYP
24.  Crparerus peaivsaiuy HaHOTIPOU3BOICTBA
25. OMnupuyeckue 3akoHbl ['opnona Mypa
26.  HoBble cBOICTBA U XapaKTEPUCTUKH HAHOCTPYKTYPUPOBAHHBIX MAaTEPUAIIOB
27.  Hanouwactunel ¢ ['TIK pemetkoit
28.  HaHOTEXHOJOTHH B JIEKTPOHUKE
29.  Pa3BuTHe HaHOHAyKW W HaHOTEexHOJNOTHH B XXI Beke
30.  IIpumeHeHHe HaHOMAaTEpPHAIIOB
31.  KgaHToOBas TOYKa M KBAaHTOBAs sMa
32.  Kpymnueiimme notpeduteny ToBapoB HaHOPHIHKA
33.  OcHOBHBIE KJIacChl HAHOOOBEKTOB
34.  IIpumepbl HAaHOMAaTEPUAIOB
35. HaHOTEeXHOJIOTHH B UCKYCCTBE
IOy BIIO «JIOHEIKAI HAIIMOHAJIbHBIA YHUBEPCUTET»
OU3NKO-TEXHUYECKUH PaKyIbTeT
Hanpasnenue noocomoexu: 03.04.02 ®uzuxa
Mazucmepckas npoepamma: Qusuxka KOHOEHCUPOBAHHO20 COCMOAHUA
IIpoepamma noocomosku: akademuyeckas mazucmpamypa
Cemecmp 1

Yuebnas oucyuniuna Memoowvt ouaznocmuku u anaiu3a MUKpo- u HAaHOCUCHIEM
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BUJIET Nel
1. HonHo-moneBasi U CKaHUPYIOIAasi MUKPOCKOIIHS
2. HaHOCTpyKTypHMpOBaHHHBIC MaTEPHAIIBI
3. HHcTtpyMmeHTaIbHBIE CPENICTBA AJIsl ONIPECNICHUS] CBOMCTB U apaMeTPOB HAHOCTPYKTYP

YTBepkaeHO Ha 3acedaHuu Kadenpoil TeopeTudeckor (U3MKH W HAHOTEXHOJOTHH, TMPOTOKOJT Ne
(13 2
or* 20 1.
3aB. kadenpoii
DK3aMeHaTop

Kpumepuu OUCHUBAHUA IK3AMEHA

Homep 3a0anusn Konuuecmeo 6annoe
3amanue 1 15
3aganue 2 15
3amanue 3 20
Bcero 50 6an10B

11. KPUTEPUU OHIEHNBAHUSA

ITo xypcy «MeTonpl JNMAarHOCTHMKH W aHAINW3a MHKPO- W HAHOCHCTEM» IPEAIOJIaraeTcs
IMPOBCACHUC HpOMC)Ky’I‘O'—IHOfI arrécrallii B BHUAC MOAYJBHOI'0O KOHTPOJIA, BBIIIOJIHCHUC
WH/IMBUYaJIbHOW Pa0OTHI U 3K3aMEeHA. DK3aMEH CIIA0T CTYJCHTHI C IEIbIO MTOBBIIICHUS PEHTHHTA.

Pacnpeodenenue 6annos, Komopvie Mo2ym noay4ums CHyoeHnvl
6 npoyecce uzyueHus OUCHUNIUHbL

Opranu3annoHHO CPC Bcero
yueonas pabora NupuBuayanbHas | MoayabHbIA KOHTPOJIb
CTyIEeHTa paGora
max 10 6amioB max 10 6amnos max 30 100
0aioB
ILlIxana coomeemcmeusn 6an106 HAUUOHANLHOU WIKAIE
Ouenka Ouenka no OueHka 1o rocyapcTBeHHOM LIKAaJIe Ouenka no
no mxkaJje | 100-6amibHoM (3x3amen, 1uddepeHuMpPOBaAHHBIN 3a4eT) roCy/iapCcTBeHHOM
ECTS IKaJe 1KaJje (3a4er)
A 90-100 5 (OTIUYHO) 3a4TE€HO
B 80-89 4 (xoporio) 3a9TEHO
C 75-79 4 (xoporo) 3a4TE€HO
D 70-74 3 (yIOBIETBOPUTEIHHO) 3a4TE€HO
E 60-69 3 (YAOBJIETBOPUTEIBHO) 3aYTEHO
FX 35-59 2 (HeYIOBJIETBOPUTEIHLHO) HE 3a4TEHO
C BO3MO>KHOCTBIO ITOBTOPHOM cauu
F 0-34 2 (Hey10BJIETBOPUTEIHLHO) HE 3a4TEHO
C BO3MO>KHOCTBIO TTOBTOPHOM CAAa4YM MPH YCIOBHU
00513aTeIbHOr0 Habopa JONOJIHUTENBHBIX 0aJIOB
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12. MATEPUAJIBHO-TEXHHUYECKOE OBECIIEYEHHUE YYEBHOI'O ITPOLHECCA

JIeKIMOHHBIE U MPAKTUYECKHE 3aHATUSA MO0 Y4eOHOU AUCUUIIINHE «MeTOoAbl TMarHOCTUKU U
aHalM3a MHUKPO- M HAHOCHUCTEM» MpOBOAATCA B  ydeOHo# nabopartopuu Ne016 «®Dusuka
MOJyIPOBOJHUKOB». OO0OpyAOBaHa KOMILJIEKTOM Yy4eOHOM Mebenu Ha 18 mMmocajodHbIX MecT,
KOMILJIEKTOM paboyero Mecra npemnojaBareis, MeJNoBoW Jockoil. B kommbproTepHoM kiacce Ne304,
000py/I0BaHHBIM KOMILUIEKTOM yueOHOW MeOenn Ha 28 MocaJo4YHbIX MECT, KOMILJIEKTOM paboyero
MecTa IpenojaBaresis, JOCKOW MeloBOHM, KOMIbIOTephl B KoMmIuiekTe (10 mrT), ¢ JMIEeH3NOHHBIM
pOrpaMMHBIM OOeclieueHreM, J0CcTynmoM K cetd MurtepHer, 1 cereBoit kommyrarop, 1 wi-fi
poyrep, 1 MynbTUMETUUHBIA TPOEKTOp, 1 DSKpaH mepeHocHo. B yueOHOI mabopartopun
«OnexTpoHHOM MHKpockormum» Ne313, o0OpymOBaHHOW KOMIUIEKTOM ydeOHOW wmebenmu Ha 6
IIOCAJOYHBIX MECT, KOMIUIEKT pabouero Mecra mpenojaBaTens, 1 HOyTOyk, 1 DieKkTpoHHBII
MHUKpOcKorl BakyyMmMHBIH-100JIM, 1 Mukpockon wmertamiorpaduueckuii-7, 1 Bakyymmerp
MOHM3ALMOHHO-TepMonapHblii-2All, 1BakyyMHbIil yHUBEpCaIbHBIH 110CT-4.

CaMocTosTenbHas paboTa CTy/I€HTOB MPOXOIUT B YHTaIbHOM 3aie Ne 3 aBTopedeparoB u
JicCepTaluii, YKOMIJICKTOBaH KOMIUIEKTOM ydeOHOH mebOenn Ha 50 mocaJovHbIX MECT, OCHAIICH
KOMITBIOTEPOM B KOMILIEKTE (2 IIIT.), pacmoioxkeH 1o aapecy . Jlouenk, np. TeatpansHbiii, 13, kab.
106.

WuauBuayanbHble W TPYINOBBIE  KOHCYJIbTAllMUM  CTYAGHTaM Ui NPOBEICHUS
CaMOCTOSITENIbHOW paboThl MPEIOCTABIAIOTCA B KaOWHeTe Kadeapbl TeopeTHYecKor (U3MKU U
HAHOTEXHOJIOTUH, YKOMIUIEKTOBAHHOM KOMIUIEKTOM Mebenu Ha 12 mocaJoyHBIX MeECT,
OCHAIIIEHHOM KOMIIbIOTEpPOM B KoMIuieKTe (1 IIT.), MpUHTEPOM, CKaHEpPOM, PaCIOIOKEHHOM I10
anpecy 1. loneux, np. Tearpanbusiii 13, aya. 256.

13.  PEKOMEHJIOBAHHAS JIUTEPATYPA

Koua-Bo Hanu4yue
IK3EMILIAPOB | JJIEKTPOHHOH
B Ou0JMoTeke BepCUM B

HonHY IBC

n/n HanmenoBanue

OcHognasa n1umepamypa

1. Pymsuues B.B. Metoapl THarHOCTUKY ¥ aHAIM3a MUKPO-
U HaHOCHCTeM [DneKkTpoHHBIH pecypc]:  y4eOHO-
Metoaudeckoe mnocodbue / B.B.Pymsnuer — Jloneux
JouHY, 2019. — Dnexrponnslie nanusle (1 daiin)

2. HanomaTepuanbel,  HAHOIOKDPBITHS, HAHOTEXHOJOTHH:
[yueb. mocobue] / [H. A. Azapenkos, B. M. bepecues, A.
M. Iorpebusik u np.]; XapbkoBckuid Hail. yH-T uM. B. H. 1
Kapazuna. — Xapekos : XHY um. B. H. Kapasuna, 2009.
—209 c.

3. Munocnasckuii  A.I'.  KoHcmekT nekuuii mo Kypcy
«OCHOBBI TPOLIECCOB MHUKPO- M HAHOTEXHOJIOTHUI». — 2
Honenk: JouHY, 2018. — 246 c.

4. Tepexos C. B. ®wusuka HaHOOOBEKTOB: [ydeOHOE
nocobue] / C. B. Tepexos, B. H. Baproxun; 'OY BIIO 1 +
«JlouHY» - Jlonenk: JlonHY, 2013. — 418 c.

Jonoanumenvnas numepamypa

5. [Mamuuckas E. I'. ®dusuka nepopMupoBaHHBIX Cpe:
yueOHOe TmocoOue Juisi  CTYJASHTOB  CIENHUATbHOCTU
03.03.02 "®uzuka" / E. I'. Ilammackas, B. H. Baproxun;
I'OY BIIO J[loHeukuii HalMOHAJIBHBIM YHUBEPCHUTET,
DU3UKO-TEXHUYECKUN (dhakynbTeT, Kadenpa
TEOPETUYECKOW (PU3UKH M HAHOTEXHONOTUH. — JloHenK:

11 +
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'OV BIIO «louHVY», 2017. — 173 c.

6. Tepexon C. B. BapuannoHHble NPUHIMIBI KJIACCUYECKON
mexanuku / C. B. Tepexos, B. H. Baproxun, A. TI.
ITerpenxo; T'OY BIIO "/loHeukuidi HalMOHAIbHBIN
YHUBEpPCUTET", DU3HKO-TEXHUYECKUI bakynbTer,
Kadenpa teopernueckoil GU3MKH W HAHOTEXHOJOTHHA. —
Honenk: 'OY BIIO "onHVY", 2018. — 52 c.

7. HanorexHonmoruu u crHenuaibHble MaTepHalbl: y4del.
nocodbue s CTYAEHTOB BY30B, O0OydYaroIIMXCs 10
HarpaBjeHuto nmoaroroBku 140140 - TexH. ¢usuka / 1O.
[1. Connues, E. U. Ilpsaxun, C. A. Bonorkanuna, A. II.
IlerkoBa ; mom pea. FO. II. ConnueBa. - CaHkrt-
[TerepOypr: Xumuznar, 2009. — 334, [1] c.

8. Hanorexnonoruu: azoyka mis Bcex / H. C. A6pamuyk, C.
M. Aspomenko, A. H. bapanos u ap.; nox pexn. 0. 1.
TperbsikoBa. - 2-¢ u3a. — MockBa: ®usmariaut, 2009. —
365 c.

9. EnuceeB A. A. ®yHKIIMOHANbHBIE HAHOMATEPHUATIBL: y4eO.
nocoOue Jist CTyJICHTOB CTapIINX KypCOB, 00YJarOIuXCs
no crenuansHocTd 020101 (011000) — Xumms / A. A.

Enucees, A. B. Jlykamun. — Mocksa: ®uzmatiur, 2010.

10. | PamOumun H. I'. ®usmueckrne U XUMHUYECKHUE OCHOBBI
HanotexHonoruit / H. I'. PamOumu, A. B. bepe3kun. — 1
Mockpa: DUSMATIINUT, 2008. — 454 c.

11. |T'onoBun 1O. WM. BBenmenue B HaHOTEXHHKY. — M.: 5
Mamunoctpoenue, 2007. — 493 c.

14. HUHD®OPMAIMOHHBIE PECYPCbI
http://donnu.ru/ — caiit JlouHY.
http://library.donnu.ru/ — caiit oubaunorexu JouHY.
http:/Alibrary.donnu-support nu/catalog/scriptsinek2 . exe/mb - DnextporHbii kararor JJonHY

15. IMPOT'PAMMHOE OBECIIEYEHHUE
1. Windows 7 PRO (xopniopatuBHas nutensus JOHHY Ne 46484614);
2. Microsoft Office (kopnoparusnas surensus JOHHY nunensust Ne 46472919);
3. Microsoft Visual Studio (nuuensus nporpammer DreamSpark [uist BRICIIHX y4eOHBIX 3aBE/ICHUN );
4. Jlunensun GPL, Apache, BSD mist cBobogHOro mporpammuoro odecrnieuenus: FreeLab, Scilab,
Free Pascal, AutuBupyc Kacnepckoro, Adobe Acrobat Reader, xPDF

PabGowyas mnporpaMMa paccMOTpeHa U TepeyTBepXKAeHa Ha 3acelaHuu  Kadeapsl
TEOpeTUUECKON (PM3UKU U HAHOTEXHOJIOTUH ¢ u3MeHeHUsIMU (0e3 n3mMenenuit) Ha 20 TO/I.

ITporokomn Ne or“ 7 20 T

3aBeayromuii kadeapoit

PaGouast mporpamma paccMOTpeHa ¥ IepeyTBEp)KA€HAa Ha 3aceJaHnu  Kadeapsl
TEOPETUYECKON (PU3UKU U HAHOTEXHOJIOTHH ¢ M3MEHEHUsIMH (0e3 u3mMeHenuil) Ha 20 rof.

ITporoxoi Ne or“ 7 20 1.
3aBeayromuit kadeapoit
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