MuHuCcTepcTBO HayKu U BhIciero oopasosanus Poccuiickoit denepanun
denepanbHOE TOCYIAPCTBEHHOE aBTOHOMHOE 00pa30BaTeIbHOE YUPEIKICHUE
BBICIIETO 0Opa30BaHMs
«HanuonanbHbIN Uccaen0BaTENbCKUN SAepHbI yHUBEpcUTET « MUDI)

MHCTUTYT HAHOTEXHOJIOT U B BJIEKTPOHUKE, CIIMHTPOHUKE U ®OTOHUKE

KA®EJPA ®U3UKN MUKPO- U HAHOCHUCTEM

OAOBPEHO HTC UHT3JI
[Tporokom Ne 2

ot1 26.04.2023 1.

PABOYAS ITIPOTPAMMA YYEBHOM JUCITATLIIAHBI

®U3NYECKHUE OCHOBBI MUKPO- 1 HAHOTEXHOJIOTUH (UACTD 2)

Hanpasnenue noarotroBku [1] 11.03.04 DnexTpoHUKa U HAHOAJIEKTPOHHUKA
(cmennanbHOCTD)
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AHHOTALMS

VYuebHas 3agaya Kypca - JaTh OCHOBHBIE TIPEACTaBICHUS O (U3MUECKUX Tpolieccax,
MPOUCXOSAIINX B MUKPO- U1 HAHOCUCTEMAX Pa3InYHON Pa3MEPHOCTH.

B kypce paccmarpuBaeTcsi BIHMSHHE KBAaHTOBOPAa3MEPHBIX AI(PQPEKTOB Ha HHEPreTUUECKHUX
CHEKTp HOCHUTENeH 3apsiia, ONTHYECKHE U TeIulo(U3MYecKhe CBOWCTBA MOJYNPOBOAHUKOBBIX U
METAJUIMYECKUX MUKPO- U HAHOCTPYKTYDp. JlaeTcs npencraBieHne O COBPEMEHHBIX METO/IaX CO3JaHUs,
XapaKkTepu3alluu U MCCIENOBAaHUS MUKPO- M HAHOCHUCTEM, MPH 3TOM 0CO00O€ BHUMAaHHE YJemsieTcs
MPAKTUYECKOMY HCIIOIb30BAHHUIO YHUKAIBHBIX CBOMCTB HAHOOOBEKTOB.

1. IEJIU U 3ATAYA OCBOEHHUS YYEBHOM JJUCHUILJIUHBI

HCHLIO OCBOCHHA y‘ICGHOﬁ AUCHUIUIMHBL ABJISICTCA IOJIYUCHUC 3HaHHﬁ, HGO6X0,[[I/IMBIX JJISL
YCTEIHOW MPOPECCHOHANBHON JEATEILHOCTH B 00JaCTH MCCIICIOBAHUM, pa3padOTOK U TEXHOJIOTHH,
HaIlpaBJICHHBIX Ha CO3JaHUC q)YHKIII/IOHaJII/ISI/IpOBaHHI)IX HAHO- U MI/IKpOO6LeKTOB, INOHHUMAaHHUC

MPOIIECCOB, TPOUCXOASIINUX O00JACTH HAHODOTOHUKHU, (HU3UKH HAHOOOBEKTOB M KOHJIEHCHUPOBAHHOTO

COCTOSTHUS BEILIECTBA U YIIPaBJIEHUE IIPOLECCAMH Ha HAHOYPOBHE.

2. MECTO YUYEBHOH JIJUCIUILJIMHBI B CTPYKTYPE OOII BO

[IpodeccrnonanbHblif MOAYIb, TUCIUILTHHA IO BEIOOPY

3. ®OPMUPYEMBIE KOMIIETEHIIUU U ITVTAHUPYEMBIE PE3YJIbTATbBI

OBYYEHUA

VYHuBepcanbHble H(1iIK) o0menpodeccunoHanbHbIE KOMITETEHIIUN

| KOI[ 1 HAMMCHOBAHUEC KOMIICTCHIINN | KO)I W HAMMCHOBAHUC MHAUKATOpA JOCTHXKCHUS KOMIICTCHIIUN

[IpodeccnonanbHbie KOMIETEHIIMA B COOTBECTBUM C 3ajjadaMud W OOBeKTaMu (00iacTsMu
3HaHUI) TPOPECCUOHATHLHOMN 1A TETbHOCTH:

3apaua
npodeccuoHaIbLHOM
nesiteabHoctu (3I11)

BeimonmHeHne paboT 1o
TEXHOJIOTMYECKOU
MOATOTOBKE
IIPOU3BOJCTBA
MAaTEPHUAJIOB U U3IEIIHIA
3JEKTPOHHON TEXHUKH

O0BeKT W
00J1aCTH 3HAHUSA

IMPOU3BOJACTBECHHO-TCXHOJIOI'

Marepuainsl,
KOMIIOHEHTHI,
AJIEKTPOHHBIE
IpUOOPHI,
YCTPOICTBA,
YCTaHOBKH, METO/IbI
UX UCCIIEIOBAHMS,
MIPOEKTUPOBAHUS U

Kon n naumenoBanue
npodeccuoHaILHOI
KOMIIeTEeHIIUM;
OcHoBaHue
(mpogeccuoHaTBLHBIN
cranaaprt-I1C, ananu3
onbITA)

YECKUAMN

ITK-10 [1] - Crocob6en k
MOJEpHHU3ALNN
CYIIECTBYIOIINX U
BHEJIPEHUIO HOBBIX
METOJ/IOB U
o0opymoBaHus AJs
U3MEPEHUM NapaMeTpOB
HaHOMaTepHaJoB U

Kon n naumenoBanue
HHIMKATOpa
AOCTHKEHUS
npogeccuoHaILHOM
KOMIIeTEeHIIUHN

3-TIK-10[ 1] - 3nanue
(M3UYECKUX OCHOB
COBPEMEHHBIX MUKPO- U
HAHOTEXHOJIOTHH,
TEXHOJIOTHI
TETEPOCTPYKTYPHOU U

CBY-31€KTpOHUKH. ;
V-IIK-10[1] - YMmeHue




KOHCTPYUPOBaHHUSI.
Texmomorunueckue
MIPOLIECCHI
MIPOU3BO/ICTBA,
JIUarHOCTUYECKOE U
TEXHOJOTHIECKOE
obopyaoBaHue,
MaTeMaTHYECKHE
MOJIETIH, alITOPUTMBI
PEIICHUS TUTIOBBIX
3a7a4 B 00J1aCTH
ANEKTPOHUKH U
HAHOYJIEKTPOHUKHU.
CoBpeMeHHOE
MPOrpaMMHOE U
nH(pOpMaLMOHHOE
obOecrieueHHe
MIPOIIECCOB
MOJIETUPOBAHUS U
MIPOCKTHPOBAHHS
U3IEIUN
ANEKTPOHUKH U
HAHOYJICKTPOHUKHU.
MHnoBanmmonHbIe
TEXHHYECKHE
peieHus B chepe
0a30BBIX MOCTYJIATOB
MIPOCKTHPOBAHWS,
TEXHOJIOTHH
M3TOTOBJIEHHUS U
MIPUMEHEHUS
ANEKTPOHHBIX
npubOpoB U
YCTPOMCTB.

HAHOCTPYKTYP

OcHosanue:
[TpodeccuonanbHbIN
crangapt: 40.003

TBOPYECKH PUMECHSTh
COBPEMEHHOE
obopyaoBaHue ais
U3MEPEHUI
napamMeTpoB

HaHOMaTEpHAJIOB U
HaHOCTPYKTYD;
B-TIK-10[1] -
Biianenue Mmerogamu
U3MEPEHUN
apamMeTpoB
HaHOMaTEpHaJIOB U
HaHOCTPYKTYP

4. BOCIIUTATEJIbHBIA MOTEHIUAJ JUCHUTLJIAHBI

Hampasnenus/uenun
BOCITUTAHHUS
NurennexryanbHOE
BOCITUTaHUE

[IpodeccuonanbHoe
BOCIIUTAaHUEC

o0ecreuynBaroInX,

o0ecneynBaroux,
dbopmupoBanue

3amaun BocuTaHus (KO)
Coznanue ycnoBui,

(dbopmMHpoBaHUE KYIbTYpPbI
yMmcTBeHHOro Tpyaa (B11)

Coznanue ycnosui,

BocnurarenbHbIi MOTEHIMAN JUCHUILINH

Hcnonp3oBaHre BOCITUTATEIBHOTO
MOTEHIIMAaIa JUCIUTUIMH TYMaHUTapHOTO,
€CTeCTBEHHOHAYYHOTO,
o01enpo¢ecCuOHAIBHOTO
npo¢eCcCHOHATBLHOI0 MOAYJIS ISt
(bopMHpOBaHUS KyJIbTYPBl YMCTBEHHOTO
TPyZAa HOCPEICTBOM BOBIICUEHUS
CTYJIEHTOB B yueOHbIE
UCCIIEI0BATEIbCKUE 3a/JaHHs, KypCOBBIE
paboThI U JIp.

Hcnonp3oBaHre BOCIUTATEIBHOTO
MOTEHIIMAJA TUCIUTUTHH
npodecCHOHATBLHOI0 MOAYIIS ISt




[Ipodeccuonanshoe
BOCITUTAHUC

OTBETCTBCHHOCTH 32
npo¢eCcCuOHAIBHBINA BBHIOOD,
npodeccuoHaIbHOe
pasBUTHE U
npodeccuoHaIbHbIC
pemenus (B18)

Coznanue ycnosui,
00ecreunBaroInX,
¢dopmupoBaHue
CIIOCOOHOCTH U CTPEMJICHUS
cJIefIoBaTh B podeccuu
HOpMaM TOBEJICHHS,
o0ecreynBaroIuM
HPaBCTBEHHBIN XapaKTep
TPYAOBOU AEATENBHOCTU U
HECTY>KeOHOTO TTOBEACHUS
(B21)

(dbopMHpOBaHUs Y CTYJCHTOB
OTBETCTBEHHOCTH 3a CBOE
npogeccuoHaIbHOE pa3BUTHE
MOCPEACTBOM BbIOOpa CTYIEHTaAMH
UH/IMBUAYAJIbHBIX 00pa30BaTeIbHBIX
TPAEeKTOPH, OpraHU3alud CUCTEMBI
OOIIEHUS] MEXTy BCEMU YYaCTHUKAMHU
00pa30BaTeNbHOrO Mpoliecca, B TOM YHCIe
C MCIIOJIb30BaHUEM HOBBIX
MH(GOPMAILIMOHHBIX TEXHOJIOTHH.
1.Mcnonp30Banne BOCIUTATEIBHOIO
NOTeHLKaNa JUCIUIUINH
npo¢eCcCHOHATBLHOT0 MOAYJIS ISt
Pa3BUTHS HaBBIKOB KOMMYHUKAIIUH,
KOMaHJHOM paboTHI U JTUIEPCTBA,
TBOPYECKOTO MHKEHEPHOT'O MBIIIICHHUSI,
CTPEMJIEHUS CIIEA0BATh B
poeCCHOHAIBHON e TENHHOCTH
HOpMaM MOBEICHHs, 00ECTIEUNBAIOIIUM
HPaBCTBEHHBIN XapaKTep TPYIOBOH
JeSITeIbHOCTH U HECITYKEOHOTro
MOBE/ICHNUS, OTBETCTBEHHOCTH 3a
IIPUHATHIE PELICHUS YEPE3 MOATOTOBKY
IPYIIOBBIX KYPCOBBIX pabOT U
IIPAKTUYECKUX 3aJaHUH, PELLICHUE KENCOB,
IPOXO0XKACHUE MPAKTUK U MOATOTOBKY
BKP. 2.Mcnonb3oBanue
BOCIHUTATEIBHOIO MTOTEHIINAJA
JUCLHUIUIMH TPO(eCcCHOHATBHOTO MOYJIS
JUIst: - (POPMUPOBAHUS
IIPOM3BOJCTBEHHOIO KOJUIEKTUBU3MA B
X0JI€ COBMECTHOT'O PELICHUS KaK
MOJIETIbHBIX, TAK U IPAKTUYECKUX 3ajad, a
TaK)Ke MyTeM MOJKpEIUIeHNE
palMOHaIbHO-TEXHOJIOTUYECKUX HABBIKOB
B3aUMOJICVCTBUS B IPOEKTHOMN
JESATEIIBHOCTH SMOLIMOHAIbHBIM

3¢ (HeKToM ycrenrHoro B3auMoIeHCTBUS,
OLIYLIIEHHEM pocTa o01ei

3¢ GEKTUBHOCTH MIPH PACIIPEICIICHUH
IIPOEKTHBIX 33J]a4 B COOTBETCTBUU C
CUJIBHBIMU KOMIIETEHTHOCTHBIMU U
SMOLIMOHAJIBHBIMU CBOMCTBAMHU YJIEHOB
IIPOEKTHOU IPYIIIBI.

S. CTPYKTYPA M COJAEP)XKAHUE YUYEBHOM JUCIUILIUHBI

Paznensr yueOHOM TUCIUTUTMHBL, X 00BEM, CPOKH U3Y4eHUS B (HOPMBI KOHTPOJIS:




Ne HaumMmeHnoBaHue
.1 pasaesa yueOHoi
JUCIUATIIMHBI

Jlexknuu/ Ilpaxkr.
(cemmuHapsw! )/
JlaGopaTopHbIe
padoThbl, 4ac.
Oo0s13aT. TeKyIIMH
KOHTPOJIb (popma*,
HegeJIs)
MakcuMaJbHbIH
0aJi1 3a pazgea™*
ATTecTanust
pasaena (popma*,
HeJ1eJst)
HNuaukaropsl
OCBOEHHS
KOMIOATAHIINA

Henenn

8 Cemecmp

\O]
9]

KN

1
o0

3-TIK-
10,
V-
TIK-
10,

B-
TIK-
10

1 [lepBsIii pa3aen 1-8 6/6/0

2 Bropoi pasznen 9-15 |6/6/0 25 KH-15 | 3-IIK-
10,

V-
[1K-
10,

B-
K-
10

Umoeo 3a 8§ Cemecmp 12/12/0 50

KonTpoJabnbie 50 3 B-
MeponpusaTusi 3a 8 I1K-
CemecTtp 10,
3-I1K-
10,
V-
[K-
10

* — COKpallleHHOe HaMMEHOBaHUE (POPMBI KOHTPOJIS
** — cyMMa MakCHMaJbHBIX OamioB JonkHA ObITh paBHa 100 3a cemecTp, BKIIOYAs 3a4eT W
(unn) sK3aMeH

CoxkpaiieHre HauMeHOBaHUN (POPM TEKYIIETo KOHTPOJIS U aTTECTAllUK Pa3elioB:

0O6o03na | Ilo1HOe HAUMEHOBaHME
YyeHHe
KN KonTposb 1o uroram
3 3auer
KAJIEHJIAPHBIN IVIAH
Henen | Temsl 3ansaTuii / Coagep:xkanue Jlek., | IIp./cem. | JIa6.,
" qac. , uac. qac.
8 Cemecmp 12 12 0




1-8 IlepBblIii pa3aen 6 |6 [0

1 Tema 1 Bcero ayutopHbIx 4acoB
VYraepoHble HAHOCTPYKTYPHL. YTJIEPOJHBIE HAHOTPYOKH 1 |1 [0
(YHT), ctpoenue, nmonyueHue, CBOMCTBA. Omnunaitn

0 |0 |0

2 Tema 2 Bcero ayiuTopHBIX 4acoB
ba3oBbie npencTaBiaeHns 0 SJHEPTrETUUECKON CTPYKTYpe 1 | 1 | 0
oprannueckux coeaunennii. Meron JIKAO. KynoHoBckuil u Ownnaitn
pe30HaHCHBIN HHTerpasbl. CucTema m-3JIeKTPOHOB 0 0 0
HEHACBIILEHHBIX yTi1eBo10po10B. OcobenHocTn MeToaa JIKAO
VIS TTOJINMEPOB.

3 Tema 3 Bcero aynutopHsix 4acoB
JIMCIIEpCUOHHOTO BRIPAKCHHUS JUTS SHEPTUH 3JiekTpoHa E(k) 1 |1 [0
a1 YHT tuna ceqno u kpecno. Ouaiia

0 K |0

4 Tema 4 Bcero ayiutopHbIX 4acoB
I'paden. Ctpykrypa. Crioco6s! nonyuenus. Bun E(k), 1 |1 [0
ocobernocTH B Toukax K u K’ mepBoii 30861 bprnmosHa. Owunaiin

0 |0 | 0

5 Tema 5 Bcero aynutopHbIx 4acoB

@yJiepeHsl, CTPOSHUE MTOJIyYEHUE, CBOMCTBA. 1 | 1 | 0
Ownnaitn
0 |0 |0

6 Tema 6 Bcero ayiutopHsIx 4acoB
[Topuctsrii kpemuuit (I1K). Knaccudukanus. Meroast 1 | | | 0
nosrydeHus. CripsimuieHne 30HHOU cTpykTypsI [IK. Ownutaiin
®otomomunecuenuus [1K. 0 0 0

9-15 Bropoii paznea 6 6 0

7 Tema 7 Bcero ayiuTopHbIX 4acoB
[Tonstue poToHHoro Kpucramuia. O61acTh MPUMEHEHUS. 1 |1 [0
AHanorus Mexxy ypasHeHueM llIpennHrepa 1 OCHOBHBIM Owntaiin
ypaBHeHHEM Teopuu nudpakuuu. [lonstue poToHHOM 0 0 0
3ampenieHHoM 30Hbl. DoTOHHBIE CTPYKTYpHI Ha Gaze TIK.

8 Tema 8 Bcero ayiuTopHsIX 4acoB
MaTtpuuHbIii METOJ B ONITUKE MHOTOCJIONHBIX CTPYKTYP. 1 |1 [0
Marpuiia nepegadyv 1 MaTpulla pacCesTHUsA. Oumnaiiu

0 |0 | 0

9 Tema 9 Bcero ayiutopHbIx 4acoB
OnHomepHast OpITTOBCKAs peleTka U MUPOKPE30HATOp Ha 1 |1 [0
ocHoge [1K. OcHoBHbIE popMyIBl. AHATOTHS MEXKIY 3a1a4eil o | Ounaiin
IIPOXO0KICHUH U3JIy4EeHUs Yepes pemeTky bparra u 3agauent 0 0 0
Kponwura-Ilennu.

10 Tema 10 Bcero aynutopHbIX 4acoB
MexaHu3Mbl IEpeHOCca SHEPTUU B HaHOCUCTeMax. [Ipumepsl 1 |1 [0
TepeHoca SHepruu i cucteM Ha 6ase I1K. Omnnaiig

0 |0 | 0

11 Tema 11 Bcero ayiutopHbIx 4acoB
Konnounnsele nonynpoBoAHUKOBbIE HAHOYACTHULIBI. 1 |1 [0
Texnonorust cuaTe3a. ONTUYECKHUE CBOMCTBA, SHEPreTUUECKUN | OHIIaiiH
cnektp. IIpumenenue norynpoBOJHUKOBBIX HAHOYACTHUIL B 0 0 0

OIITO3JICKTPOHHUKCE.




12

Tema 12
OCHOBBI HAHOILIA3MOHUKH.

Bcero ayiuTopHbIX 4acoB

1 |1 |0
Ounnaiu
0 | 0 | 0

CokpalnieHHble HAUMEHOBAHMS OHJIAH OMIUIA:

O6o03una | [TosiHOe HaMMeHOBaHME
YeHHue

)8 DJIEKTPOHHBIN KypC

[IM [TOoTHOTEKCTOBBIN MaTepuall
T1JI ITomHOTEKCTOBEIE JIEKIIMHA
BM Bunieo-maTepuaisl

AM Aynino-Marepualibl

[Ip3 [IpezenTanuu

T Tectol

OCM DJIEKTPOHHBIE CITPABOYHBIE MATEPUAJIBI
ncC HNHTEpaKTUBHBIN CalT

TEMBbI IPAKTUYECKUX 3AHATUI

Henean

Tempbl 3ansaTnii / Conep:kaHue

8 Cemecmp

Tema 1
YriiepoiHbIe HAHOCTPYKTYPHBI. YTIICPOJIHBIC HAHOTPYOKHU
(YHT), ctpoeHue, moayyeHne, CBONCTBA.

Tema 2

ba3oBble npeCcTaBIIeHUs O SHEPTETUUECKON CTPYKTYype
opranuueckux coeauHennit. Meton JIKAO. Kynonosckuit u
pe30HaHCHBIN HHTErpasnsl. Cucrema m-3JIeKTPOHOB
HEHACBIIIEHHBIX YTI1€BO10poA0B. OcoOeHHOCTH MEeTo1a
JIKAO 55t moauMepoB.

Tema 3
JlucniepcnoHHOTO BhIpaxeHwus s sHepruu anekrpona E(k)
s YHT tuna ceqyio u kpecino.

Tema 4
I'paden. Ctpykrypa. Crioco6sr nomyuenus. Bun E(k),
ocobennoctH B Toukax K u K’ nepBoii 30861 bpuinitosHa.

Tema 5
@yIuiepeHbl, CTPOCHUE MTOTYUYECHHUE, CBOMCTBA.

Tema 6

[Topuctsrii kpemuuit (I1K). Knaccudukanus. Meroast
noxydenusi. CupsimiaeHnue 30HHOU cTpyKTypsl [1K.
Potomomunecuenuus 11K.

Tema 7

[TonsTue poronHoro kpucramia. O6IaCTh MPUMEHEHHS.
Amnainorus Mmexxay ypasHeHueM lllpennnrepa u OCHOBHBIM
ypaBHeHHeM Teopun audpaxmun. [lonstie GoToHHOM
3anpenieHHoN 30Hb1. @DOTOHHBIE CTPYKTYpHI Ha 6aze [1K.

Tema 8
MaTpHU4HBIA METOJ] B OIITUKE MHOTOCJIONHBIX CTPYKTYP.




Martpuia nepeiadyu ¥ MaTpUIlA PACCEsSHHUSL.

Tema 9

OpnHOMepHast OpPIrTOBCKAs pelieTka 1 MUPOKPE30HATOP Ha
ocHoBe [IK. OcHoBHBIE GOpMYyIIbl. AHATIOTHS MEXKITY 3a7a4ei
0 MPOXOXKACHUM U3TyUeHHUs uepe3 pemieTky bparra u 3agaueit
Kponwura-Ilennu.

Tema 10
MexaHU3MBbI IEpeHOCa SHEPTHU B HaHOcHcTeMax. [Ipumepsl
nepeHoca SHepruu i cucteM Ha 6aze [1K.

Tema 11

KOJ'IJ'IOI/IZ[HI)IG HOJ'IyrIpOBOI[HI/IKOBI)IG HAHOYAaCTHUIIBI.
Texnonorust cuaTe3a. ONTUYECKUE CBOMCTBA, SHEPreTUUECKUI
CHCKTp. HpI/IMeHeHI/IG HOJIyrIpOBOIIHI/IKOBBIX HAaHOYaCTHUII B
ONTOJICKTPOHHKE.

Tema 12
OCHOBBI HAHOIUIA3MOHUKH.

6. OBPA3OBATEJIBHBIE TEXHOJIOI'MHA

[Ipn npoBeneHUM JEKIMI HUCHOIB3YIOTCS HarygaHble (OPMBI JAEMOHCTpallUU Yy4eOHOTO
Marepuaia B BHJAE I[PE3CHTAlMi, a TakKe BbICTYIUICHHS NPUIJANICHHBIX [PEnoiaBaTeliei,
3aHUMAIOIIUXCS MCCIEIOBAHUAMU B o0nmactu (U3MKM MHKpo- M HaHocucteM. CTyIeHTbl B
00513aTeIbHOM TMOPSAKE MOCEIIAIOT JIGKIIUU Ha TeMy (PU3UKH HAHOCUCTEM BEIyIIUX MUPOBBIX YUEHBIX,
BBICTyHarOIMX B By3e . IIpoBeneHue ceMuHapoB MpeaycMaTpUBaeT NIPOBEJACHHE AMCKYCCUH H
BBICTYIIJICHUS CTYACHTOB C JIOKJIaJlaMH Ha TEMBbI, CBS3aHHBIC C (PU3UKON M TEXHOJIOTUEH HAHOCUCTEM.

7. ®OH/J OHEHOYHBIX CPEJICTB

@DOHJ| OLIEHOYHBIX CPEACTB MO TUCIUILUIMHE 00ECIIeUrBAET MPOBEPKY OCBOCHUS TUIAHUPYEMBIX
pe3yabTaToB O0y4YeHHs (KOMIIETEHIMH M UX HMHIUKATOPOB) MOCPEACTBOM MEPOIPHUITUN TEKYLIETo,
PYOEKHOTO U IPOMEXKYTOUHOI'O KOHTPOJIS IO JUCLUIUIMHE.

CBsa3pb Mexny (opMHUpPYEeMBIMH KOMIIETEHUMSAMH M (opMaMH KOHTpPOJII HX OCBOCHHMS
NIpeJCTaBJIeHA B ClIeAyIOlIel Tabnuie:

KOM]’[ETCHHI/IH I/IH)IHKaTOPLI OCBOCHUA ATTeCTaIII/IOHHOC MeponpusiTue
(KTI 1)
TK-10 3-TIK-10 3, K-8, KU-15
V-TIK-10 3, KI-8, KU-15
B-TTK-10 3, K-8, KU-15

HIkanabl oneHKH 00pa3oBaTEeIbLHbBIX 10CTHKEHUI

[IIxana Ka)KAOro KOHTPOJIBHOI'O MEPOIPHUATHS JIEKHUT B mpenenax oT 0 10 yCTaHOBIEHHOTO
MaKCHUMAaJIbHOTO 0ajiia BKIIIOYMTENbHO. MTOroBast arrecranus Mo AMCHUIUIMHE oneHuBaercs mo 100-
0aJUTbHOM IIKae W MpeACTaBiIsIeT co00il cymmy OaioB, 3apabOTaHHBIX CTYJEHTOM IPHU BHITIOJTHEHUU
3aJlaHui B paMKax TEKYILEro U MpoMeXyTOUYHOTO KOHTPOJIS.

Hrtorosas olieHKa BBICTaBISAETCS B COOTBETCTBUHU CO CIEAYIOLICH IIKAJIOM:



Cymma Onuenka no 4-ex Onenka | TpeGoBaHUS K YPOBHIO OCBOSHUIO
OaJUI0B OaJUILHOH IIKAJIE ECTS y4eOHOU JUCITUTIITUHBI

OHCHKa «OTJIMYHO» BBICTABJISICTCS
CTYJICHTY, €CII1 OH TITyOOKO M IIPOYHO
YCBOMJI IPOTPaMMHBII MaTtepuar,
HCUEPIIBIBAIOIIIE, TOCIIEI0BATEIBHO,
90-100 5 — «omauuno» A YEeTKO U JIOTHYECKH CTPOMHO ero
M3JIaraer, yMeeT TECHO YBA3bIBATh
TEOPUIO C IPAKTUKOM, UCIIONIB3YET B
OTBETE MaTepUall MOHOTPapHUIECKOM

JIMTEPATypPhl.
85-89 B O1ieHKa «XOPOII0» BBICTABIISIETCS
75-84 C CTYJIEHTY, €CITH OH TBEP/IO 3HACT

MaTepHai, TpaMOTHO U IO CYLIECTBY
u3Jaraer ero, He AOIyCKas

D CYIIECTBEHHBIX HETOYHOCTEN B OTBETE
Ha BOIIPOC.

4 — «xopouio»
70-74

65-69 O1ieHKa «yIOBJIETBOPUTEIBHOY

BBICTaBISIETCS CTY/ICHTY, €CIIH OH UMEeT
3HAHUS TOJBKO OCHOBHOT'O MaTepHaia,
3- HO HE YCBOWJI €ro JICTaNeH, JOImycKaeT
60-64 «Y0081EMBOPUMENLHOY E HETOYHOCTH, HEJJOCTaTOYHO PaBUIIbHBIE
(bOpMyITHPOBKH, HAPYIICHUS
JIOTUYECKOH NOCIIE0BATEIBHOCTH B
U3JI0)KEHUH OPOrPAMMHOI0 MaTepuaa.

OneHka «HEeyIOBIETBOPHTEIHHO»
BBICTABJISIETCS CTYJEHTY, KOTOPBII HE
3HAET 3HAYUTENLHON YacTu
pOrpaMMHOTO MaTepuana, J0IMyCcKaeT
Hiske 60 2- F cymecTBeHHbIe omnOKku. Kak npasumio,
«HEY0081emM8OPUMENLHOY OLICHKA «HEYIOBJIETBOPUTEIHLHO»
CTaBUTCSI CTYJCHTaM, KOTOpbIE HE MOTYT
MIPOJOJKUATE 00yUueHue 6e3
JOITIOJTHUTCIIBHBIX 3aHATHH 110

COOTBCTCTBYIOH.ICﬁ JVUCIHUIITINHE.

8. YYEBHO-METOAUYECKOE U THOOPMAIIMOHHOE OBECIIEYEHHE
YYEBHOU JUCHUILJIAHBI

OCHOBHAA JIMTEPATYPA:
1. DU I1 85 Hanomarepuassl 1 HAHOTEXHOJIOTUH : yueObHoe nocooue, Cankt-IletepOypr: Jlans, 2022
2. OU K 49 Hanomrasmonuka : , Mockpa: @usmatiut, 2010

3. 620 M29 HanorexHonoruu - Y JapHbIi BBOJHBIN Kypc : yudeOHOe mocodue, Jloaronpy aHbIi:
Wnrennekr, 2014

4. 51 11 18 ®uzuka noxynpoBOJHUKOB : yueOHoe mocodue, Cankt-IlerepOypr: Jlans, 2022

5. OU 11 49 ®usuko-XxuMHUUECKUEe OCHOBBI HAHOTEXHOJIOTHH : yueOHuk, Cankr-IlerepOypr: Jlans, 2022



JOIIOJIHUTEJIBHASA JINTEPATYPA:
1. 535 C16 Ontuka u poronuka. [Ipunmuns: u npumenenus T.2 , lonronpyansrii: Maremnexrt, 2012

2. 66 K61 CoBpemMeHHBIE YTIIEPOIHBIE MATEPHAIIBI : CBOMCTBA, TEXHOJIOTHUH, TPUMEHEHUS; yaeOHOE
nocobue, onronpyausiii: UaTemnexr, 2012

3. 537 3-43 Ilpunanuns: 1azepos : , O. 3Bento, Cankt-IlerepOypr [u ap.]: Jlans, 2008

4. 620 J193 YrnepoaHble HAHOTPYOKH : CTpOEHHE, CBOMCTBa, npumeHenus, [1. H. /IpsukoB, Mocksa:
bunowm. Jlaboparopust 3Hanuii, 2006

5.539.2 K45 Benenue B ¢pusuky TBepaoro tena : , Y. Kurrens , M.: MeauaCrap, 2006
[MPOI'PAMMHOE OBECIIEYEHMUE:

CrenanbHOE POrpaMMHOE 00ecTIeYeHUE He TpeOyeTcs

LMS 1 UHTEPHET-PECYPCEHI:

1. http://www.nanometer.ru/ (http://www.nanometer.ru/)

2. http://www.rp-photonics.com/ (http://www.rp-photonics.com/)
https://online.mephi.ru/

http://library.mephi.ru/

9.  MATEPUAJILHO-TEXHUYECKOE OBECIIEYEHUE YYEBHOM
TUCHMTIIMHBI

CriennanpHOE MaTepUATbHO-TEXHUYECKOE oOecrieueHrne He Tpedyercs

10. YYEBHO-METOAMYECKHME PEKOMEHJIALIMU JJISA CTYAEHTOB

[Ipu wu3yyeHum Kypca  CTYIEHT JOJKEH OCBOMTH OCHOBHBIE 3HAHHMS O CTPOCHHH,
SHEPTeTUYECKOW CTPYKTYype U OINTUYECKHX CBOMCTBAX TOJYNPOBOJHUKOBBIX, OPraHUYECKHX U
METAJUTMYECKUX HAaHO- M MHKPOCTPYKTYp, @ TaKKe HMMETh MPEJCTaBICHHE O METOJaX CO3JaHus
HAHOCTPYKTYP M 00JIaCTSAX UX MPAKTUYECKOTO MPUMEHEHHS.

[Ipy wm3yuenum TtTeM 1-5 CTyZeHT JOJKEH IMO3HAKOMHUTBCA C KIIACCOM  YIUIEPOJHBIX
HaHOCTPYKTYp. MIMeTh dyeTkoe mpencraBieHue o ctpykrype YHT, dynnepenoB u rpadena, merogax
WX TIONy4YeHUS U O0JacTAX MPAKTUUYECKOro MPUMEHEHHUS. 3HATh OIpeNeieHHEe MOJIEKYISIPHOM
OpOUTATM U OCHOBHBIX MPHUOIMKEHUN TMOJOXKEHHBIX B 0cHOBY MeTona JIKAO. OBnagerh oCHOBaMU
pacuera sHeprerrdeckoil cTpykrypbl YHT pasnuunoil xupanpHOCTH. B KauecTBe caMOCTOSTEIbHOM
paboThl - pemarh 3aa4M NPe/JI0KEHHbBIE TIPETIoIaBaTeIIeM.

B pesynbpraTe m3ydeHuss TeMbl 6 CTYIEHT JOKEH TMO3HAKOMHUTHCS C TOHSATHEM MOPHUCTHIX
HaHOCTPYKTYp B yacTHOCTH ¢ mopucthiM kpemHueMm (IIK). CtyaeHTy crnemyeT ycBOWTH OCHOBHBIC
ceoiictBa [IK, mMeTrp dYeTkoe mpeACTaBICHHE O METOJAaX €ro M3rOTOBJIEHUS W TPHUPOJE €ro
JIOMUHECIICHIIMM. B KadecTBe CcaMOCTOSITENIbHON paboThl - pemaTh 3aJaddl  IPeasioKEHHBIE
MIPENO0/IaBaTENIEM.



ITpu u3yyenun teM 7-9 CTyAEHT JOOJDKEH YETKO YCBOMTH MOHATHS (POTOHHOIO KpHUCTAaJIa,
Bporrosckoit pemeTrku ¥ MHKpope3oHaropa. Takxke cieayer oOpaTuth ocoboe BHHMMaHUE Ha
MOHMMaHHE TaKUX MOHATUH Kak 3ampelieHHas (OoTOHas 30Ha U TUIOTHOCTH (POTOHHBIX cocTostHMUA. C
MIPAKTHYECKOW TOYKM 3pEHUS CTYJEHT JIOJDKEH OCBOMTH METOJBI pacdeT OTPAaKEHUs U IMPOITYyCKaHUs
MHOTOCJIOMHON CTPYKTYpbl C UCIOJIB30BaHMEM METOJA MaTpulpl mnepemnadud. B kadecTBe
CaMOCTOSITENIbHOM paboOThl - pemIaTh 3aJ1a4uu MPeaoKeHHbIE MTPernogaBaTeieM.

Tema 10 mocpsimieHa mpoiieccaM MepeHoca PHepruu Ha HaHomaciutabe. Ilpu ee uzydenun
CTYIEHT JAOJKEH YCBOUTH MOHATHUSA H3ITy4aTeIbHOTO M O€3bI3NIy4aTeIbHOr0 TMEepeHOca JHEPIHH.
[loHuMaTs NpupoLy M YCIOBHUS IIPOTEKaHUS MEXaHU3MOB IepeHoca s3Hepruu no depcrepy u 1o
JlexcTepy. 3HaTh NMpUMEPHI MPAKTUUYECKOIO MCIIONb30BaHMs NEPEUYMCIICHHBIX sABJIeHUN. B kauecTse
CaMOCTOSITENIbHOW pabOThI - pelaTh 3aJauu MPeAIOKEHHbIE MTPEo1aBaTeNIeM.

B pesynbrare nsydenust Tembl 11 cTy€HT JOKEH MMETh YETKOE IPEICTaBICHUE O METOJaxX
MOJIyYE€HUSI KOJUIOMJHBIX IMOJIYIPOBOJHUKOBBIX KBaHTOBBIX Touek (KT) wux crpykrype u
SHEPreTUYECKOM CIIEKTpe. YMeTh OIIEHMBaTh UIMHY BOJHBI u3nydeHus KT, 3Has ux pasmep u
BEILECTBO M3 KOTOPOrO OHM CHHTE3UPOBaHbL. 3HATh NpuUMephl npaktudyeckoro npuMmenenus KT. B
KayeCTBE CAaMOCTOATEIHHON pabOThI - peliaTh 3aJa4u MpeIIoKEeHHbIE IPEro aBaTeeM.

B pesynbrare nsydeHust TemMsl 12 CTyZlEeHT JOJDKEH MMETh YETKOE MPEJCTABICHUE O SIBJICHUM
IUTa3MOHHOTO pe30HaHCa. 3HaTh KJIACCHU(PHKAIMIO IUIa3MOHOB M HMMETh YETKOe Ipe/CTaBlieHHue 00
ONTUYECKUX CBOMCTBaX METAIIIMYECKMX HAHOKPUCTAIIIOB. B KayecTBe caMOCTOATENBbHON padOThHl -
pemaTh 3a1a4u MPeUI0KEHHbIE IIPETI0JaBATEIIEM.

11. YYEBHO-METOJWYECKHE PEKOMEHJIAITAM JIJISI TIPEIIOJIABATEJIEM

PacckaspiBast TeMbl 1-5 mpemnogaBarenb TOKEH WCIIONIB30BATh 3HAHUS CTYJCHTOB B O0JacTH
OpraHMYECKON XUMHH, IPHU 3TOM CcleAyeT OoOpaTUTh HUX BHHMMAaHHE Ha HOBYIO Oojee IIyOOKyIo
WHTEPIIPETALMIO TOHATUNA THOPUAN3AUN U MOJIEKYJsipHO opbutamu. Ilpu paccmorpennn merona
JIKAO cnenyer oOpaTHTh BHMMAaHHE CTYJEHTOB Ha €r0 aHAJOTHIO C METOJOM CHJIbHOW CBSI3U B
(u3uKe TBEpJOro Tena.

[Ipu U3n0KeHUU TEMBI 6 cleayeT OOpaTUTh BHUMAHKE CTYJICHTOB HA IMIMPOKHUE BO3MOKHOCTH
HCMOJIb30BAHMS TOPUCTHIX CPEN JIsl IOCTPOEHUS CEHCOPHBIX CUCTEM.

PacckasbiBasg Tembl 7-9 HEOOXOIMMO HUCIOJIL30BaTh 3HAHUS CTYAEHTOB M3 Kypca ONTUKU U
¢u3uku TBepAoro Tena. Takke creayer oOpaTUTh 0c000€ BHHMMAaHHE Ha TaKHe TMOHSATHS Kak
3anpenieHHas (OoToHHas 30HA U TJIOTHOCTh (DOTOHHBIX COCTOSIHUM.

Tema 10 mocesimena mporeccaM epeHoca IHEpruu Ha HaHomaciTabe. [lpu ee paccMoTpeHNM
clenyeT MoJApoOHO paccka3aTh MPUHLHUI JAWIONb JUMOIBHOTO B3aUMOJICHCTBUS M Ha OCHOBE ATOTO
npeitu Kk m3noxeHnro mexannmsmam depcrepa. I[lpu paccmorpenun mexanusma Jlekctepa oOpaTHUTh
BHUMaHUE Ha BO3MOKHOCTb U3MEHEHHUSI CIIHA JIEKTPOHA.

PacckaszpiBass 0 kommonaHbiX KBaHTOBBIX Toukax (KT) oOparuth BHMMaHWE CTyIEHTOB Ha
MPOCTOTY METO/Ia MX CHUHTE3a M KOMIUIEMEHTAPHOCTh TEXHOJOrWi co3manus 1ieHok u3 KT c¢
TEXHOJIOTUSIMU CO3/IAHUS TIJIEHOK OPraHUYECKUX MOJIMMEPOB.

[Ipn wm3nokeHWW TeMbl TUTA3MOHHOTO PE30HAHCA O053aTENIbHO MPHUBECTH KIacCHU(DHUKAIINIO
IJJA3MOHOB, IIOCJIE YE€ro OTAEJIbHOEC BHUMAHUE YAEIUTh JIOKAIU30BAaHHBIM IIJJa3MOHAM M HX
ONTHUYECKUM CBOMCTBaM. [lo14epKHYTh, YTO B OTJIMYMU OT CHEKTPA 3JIEKTPOHOB B KBAHTOBBIX TOYKAX
CHEKTpa MJIa3MOHOB B METAITHYECKIX HAHOYACTHIIAX CI1a00 3aBUCHUT OT MX pa3mepa.



ABTOp(BI):

MapteiHoB Urops JIeonnnoBuy, K.¢.-M.H.



