MuHHCTEpPCTBO HAYKH U BbIcIIero oopasosanusi P®
DenepanbHOE roCyJapCcTBeHHOE 0K0I:KeTHOE 00pa30oBaTe/IbHOE YUpPeKIeHNEe
BbICIIET0 00Pa30BaAHUA
«HanuoHanbHBIN HccIeI0BaTeIbCKUN yHUBepcuTeT « MIU»

Hanpagsienne noaroroBku/cnenuanbHocts: 14.04.01 SinepHas 3vepreruka u Temiopuznka
HaumeHnoBanue o6pa3oBaTejbHOI nporpaMMbl. HaHOTeXHO/I0THM M HAHOMATEPHAJIBI B JHEPreTHKe
YpoBeHnb 00pa3oBaHusi: Bbicliee 00pa3oBaHMe - MaruCTPaTypa

®opma o0yuenusi: OuHas

Pabouass nporpaMma QM CHUILIHHBI
SJIEMEHTHBI U ITIPUBOPLI HAHOTEXHOJIOI'U

biaok:

Baok 1 «/Iucuuniunsl (MoxyJim)»

Yactb 00pa3oBaTesbHOM
NPOrpamMMblI:

YacTsb, popmMupyeMasi y4acTHUKAMHU 00pa30BaTeIbHBIX OTHOIIEH Uil

Ne IMCHUIIJIMHBI 0 YYeOHOMY
IJIaHy:

b1.4.06.04.01

TpynoeMKOCTh B 3a4eTHBIX
eIMHULAX:

3 cemectp - 4,

Yacos (Bcero) no yueoHomy
IJIAHY:

144 yaca

Jexknun

3 cemecTp - 16 yacos;

HpaKTuquKne 3aHATHA

3 cemectp - 32 yaca;

JlabopaTopHbie pa6oThI

He NMPeyCMOTPEeHO YUeOHbIM IIAHOM

KoncyabTanum

MPOBOJIUTCHA B paMKaX 4YaCoB ay/IMTOPHbIX 3aHSATHH

CamocrosiTesibHasi padoTa

3 cemectp - 95,7 yaca;

B ToM unciae Ha KII/KP

He MPeyCMOTPEHO YUeOHBIM MJIAHOM

HNnasi koHTaKkTHas padoTa

MPOBOJIUTCHA B paMKaX 4YaCoB ay/IUTOPHbIX 3aHSATHH

BKJIIOYasi:
KontpoabsHnas padora
PacuerHo-rpaduueckas padora

IIpome:kyTouHast aTTecTALUS:

3ayer ¢ OLEHKOM

3 cemectp - 0,3 yaca;
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NPOI'PAMMY COCTABMUJI:

[IpenoaBarenn

Mol ¢

MNognucaHo anekTpoHHoi nognuckio ®r60Y BO «HUY «M3U»

CseneHva o snagensuye L3N M3K

Bnapeney

Muxawnnosa W.A.

Waentuduratop

R6487a0ab-MikhailovalA-f37cba0

HN.A. Muxaiinosa

(OJDKHOCTB)

COI'ZTACOBAHO:

PykoBoguTens
00pa30BaTEIbHON IPOrpaMMBbI

(mozruch)

MO+

MNognucaHo anekTpoHHoi nognuckio ®r6OY BO «HUY «M3U»

CseneHva o snagensuye L3N M3K

Bnapeney

Omutpues A.C.

Waentuduratop

R8d0ce031-DmitriyevAS-aaaeae2

(pacmudpoBKa HOIIHCH)

A.C. lmutpues

(I[OJ'I)KHOCTI), y4€Has CTCIICHb, YUCHOE SBHHHC)

3aBeyIOIIMI BBITYCKAIOIICH
KadeIphl

(mozmucs)

MNognucaHo 3neKTpoHHO| nognuceio ®TEOY BO «HUY «M3W»

CseneHva o snagensuye L3N M3K

Bnapeney

My3uHa F0.H0.

Waentuduratop

Re86e9a56-Puzina-4d2acadl

(pacuudpoBka
TIOJIITHCH)

10.10. Ily3una

(I[OJ'I)KHOCTI), y4€Has CTCIICHb, YUECHOE SBHHHC)

(mozmucs)

(pacmudpoBka
TIOJIITHCH)



1. EJIX 1 3AJAYHN OCBOEHMUSA JUCIIUITJIMHbI
Lleab ocBOeHMS AMCHMILVIMHBI. WM3y4€HHE NPUHIUIOB AEHCTBHS, KOHCTPYKIHUH W MaTepuanoB
u3Jienui anekTpoHHol TexHuku (MOT) B HaHO- U MUKPOUCIIOIHEHUN

33[{3‘11/1 AUCHHUITIMHbI

- U3y4eHHe 0COOCHHOCTEH KOHCTPYKIIMI, MaTepHaIOB U MPUOOPOB HAHOTEXHOJIOTUH;

- 000CHOBaHME BbIOOpA METOJI0B U3TOTOBJIEHUS 3JIEMEHTOB U YCTPOMCTB HAHOTEXHOJIOTHA;

- U3yYEHHUE METOOB JIJISl UCCIIEAOBAHUM U KOHTPOJIS 3JIEMEHTOB U YCTPOMCTB HAHOTEXHOJIOTHH;

- IpUOOpETEHNE HABBIKOB BBIMOJIHEHUS HA 3TOI OCHOBE MHXKEHEPHBIX PAaCUETOB JIJIs pEIICHUs
KOHKPETHBIX IPUKJIAIHBIX 3a4a4.

dopmupyembie y 00yJaronierocs KOMNeTeHIUH U 3alJIaHUPOBAHHBIC Pe3yJbTaThl 00yYeHHs TI0
JUCIUILIMHE, COOTHECEHHBIE C HHAMKATOPAMH A0CTUKEHUs KOMIIeTeHINIi

Koa n HaumMeHoBaHue
KOMIIeTeHIIUH

Koa u HamMeHOBaHHe
HHAUKATOPA JOCTUKEHUSI
KOMIIeTeHIMH

3annaHupoBaHHbIE Pe3yJbTATHI 00y4eHUs

IIK-1 Cnocoben
aAHAJIM3UPOBATH U
MOJIEITUPOBATh (PU3HUECKHUE
IPOIIECCHI B DJIEMEHTaX
YHEPTeTHYECKOTO
o0opynoBaHus

N-1nk-1 Umeer
MPAKTUYECKHE HABBIKU
NPUMEHEHHS U3MEPUTEIBHBIX
npruOOpPOB U TEXHUKU
HKCIIEPUMEHTA, HABBIKU
ocToOpaboOTKH
OKCIIEPUMEHTAIBHBIX JTaHHBIX
U CIIOCOOEH MPOBECTH aHAIN3
IIOTPELIHOCTEN ONpENEIISIEMBIX
BEJIMYUH

3HATh:
- OCHOBHBIE THIIbI Y 3JIEMEHTHI HAHO- U
MHUKPO3JIEKTPOHHBIX YCTPOMCTB,
ycrpoiicteB MCT u HCT.

YMETB:

- BBIIOJIHATH HaY4HbIE UCCIIEIOBaHUS B
00J1aCTH IPOEKTUPOBAHUS U CO3TaHUS
NIT u camocTOATENBHO pa3duparbes B
METOJIMKAX HCCIIEA0BaHUS AIEMEHTOB
YCTPOMCTB U yMETh IPUMEHSITh UX IS
pelIeHus NOCTABICHHON 3a/1a4N.

[IK-2 Cnocoben npumeHsTh
Pac4YEeTHO-TEOPETUYECKUE U
SKCIIEPUMEHTAIIbHBIE
METO/IbI UCCIIEI0BAHUS
3JIEKTPOMArHUTHBIX U
TETIO(PU3NUECKUX
IIPOLIECCOB B
HU3KOpa3MEpHbIX
YCTPOMCTBAX U MaTepuaiax

N I-211k-2 3HaeT 0COOCHHOCTH
MPOIIECCOB B
MCTPOJIOTHYCCKUX CUCTEMAX 1
CHCTEMax JTHarHOCTUKU
HaHOPAa3MEPHBIX MAaTEpPUAJIOB U
YCTPOMCTB

3HATh:
- OCHOBHBIC MCTOABI ITOJIYUCHUA U
00paboOTKH AJIEMEHTOB HAHO- U
MHUKPO3JIEKTPOHHBIX YCTPOUCTB,
yctporicteB MCT u HCT.

YMETh:
- IPUMEHSATH U3MEPUTEIIbHBIE IPUOOPHI U
TEXHUKHU DKCTIEPUMEHTA (DJIEKTPOHHAS,
ATOMHO-CHUJIOBAA U OIITUYCCKAA
MUKPOCKOIIHU; METOIBI CUIIOBOTO
HAHOTECTUHIA) U OCYILECTBIATh
MOoCTOOPabOTKY IKCIEPUMEHTATBHBIX
JTAHHBIX.

2. MECTO JUCIUILIVHBI B CTPYKTYPE OBPA30OBATEJIBHOM ITPOT'PAMMBI BO

JucuuniamHa OTHOCHUTCS

K OCHOBHOM mpodeccHoHambHON 00pa3oBaTeIbHON MpOrpaMme

Hanorexnonorun u HaHoMmaTepuaisl B sHepretuke (ganee — OIIOII), nanpasnenust moarorosku 14.04.01
SnepHas PHEpPTeTHKA U TETUTO(PH3HKa, YPOBEHb 00pa30BaHUs: BICIIEE 00pa30BaHKE - MarUCTPaTypa.

TpC6OBaHI/I$I K BXOIHBIM 3HAaHUAM U YMCHUAM:
- 3HATb JJICKTPOTCXHUKA U DJICKTPOHUKA

- 3HATb KBAHTOBAA U ONTUYCCKAA DJICKTPOHHKA
- 3HAaTb MaTCpHUAJIOBCACHUC U TEXHOJIOTHA KOHCTPYKIIMOHHBIX MaTCpUaIOB




- 3HATb MPONLECCChI MOJTYYCHUA HAHOYACTUI] 1 HAHOMATCPUAJTIOB, HAHOTCXHOJIOTHUU

Pe3ynbraTel 00yueHus, OTydeHHBIE IPH OCBOCHUH JUCLUILIMHBL, HEOOXOAUMBI IIPH BHIITOJTHEHUH
BBIITYCKHON KBaTM(PHUKAIMOHHOHN pabOoTHI.



3. CTPYKTYPA U COAEPKAHUE JUCHUIIJINHbI

3.1 CTpyKTypa THCHUNIMHBI
OO01as TpyJI0eMKOCTh JUCHUTUTMHBI COCTABIISIET 4 3a4eTHBIX eMuHUIIbI, 144 yaca.

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

Pasesb1/TeMbl 8| a
Ne JTUCIUTUTAHBL/ (D OPMBI § % § KonrakTHas pa6ora cp CopneprkaHue caMOCTOSTENTFHON paboThl/
/i IPOMEXYTOTHOM o &| 3 Koncyubraums UKP PaGora s | LOATOTOBKA K METONYECKUE YKa3aHHsI
aTTeCTAIH 8 g | © |Jlex | Jlab | Ip — - VKK | TK A cemectpe | ATTECTALMH
m P /KOHTPOJTB
1 2 3 4 5 6 7 8 9 10 11 12 13 14 15
1 BBenenue B MUkpo- u 7 3 1 - 2 - - - - - 4 - Camocmoamenvroe uzyuenue
HAHO3JIEKTPOHHUKY, meopemuueckozo mamepuana: Visyaenue
MCT u HCT JIONOJIHUTENILHOTO MaTepuaia o pas3ieny
11 BBenenue B MUKpO- 1 7 1 - 2 - - - - - 4 - "BBeneHre B MUKPO- M HAHOIJIEKTPOHHKY,
HaHOAJIEKTPOHHUKY, MCT u HCT"
MCT u HCT H3syuenue mamepuanog numepamypHslx
UCIOYHUKOG:
[1], 11-17
[5], 11-17
2 WHTerpanapHbIC CXEMBL. 11 1 - 2 - - - - - 8 - CamocmosamensbHoe usyuenue
Knaccudukanmn, meopemuyueckoz0 mamepuana: Vzyaenne
0a30BbIC TEXHOJIOTHH JIOTIOJTHUTENBHOTO MaTepHaia o paszieiny
2.1 | UuTerpaipHBIC CXEMBI. 11 1 - 2 - - - - - 8 - "Nurerpanbhble cxembl. Knaccudukariyy,
Knaccudukanuu, 06a30BbIe TEXHOJIOTHH"
0a30Bble TEXHOJIOTHH H3yuenue mamepuanog 1umepamypHbix
UCHOYHUKOG:
[1], 17-26
[5], 17-26
3 DJEeMEHTHI 1 18 2 - 4 - - - - - 12 - Iloozomogka k nadopamopnoii pabome:
YCTPOHUCTBAa MUKPO- [TpeaBapuTenbHO N3YyYUTH TEMY H 331241
HAHOYJICKTPOHUKH BBITIOJTHEHUS J1abopaTopHOi paboTsl "U3ydenue
3.1 DJIeMEeHTHI U 18 2 - 4 - - - - - 12 - OCHOBHBIX CBOWMCTB JIaTYMKOB JIaBJICHHS ", a TaK

YCTpOICTBa MUKPO- U
HaHO3JIEKTPOHUKH

K€ U3y4YHUTh BOIPOCH BAPHAHTOB 00PAOOTKH
pe3yIbTaTOB [0 U3YYEHHOMY B pasjiene
"OneMeHTBI U yCTPONUCTBA MUKPO- U
HaHODYJIEKTPOHUKH'" MaTepualy.

H3yuenue mamepuanos 1umepanmypHsix
UCMOYHUKOG:
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[1], 32-47

[2], 12-47
[5], 332-47
4 DJeMeHTHI U 28 16 IToozomogka k nadopamopnoii pabome:
ycrpotictea MCT u [IpenBapuTenbHO U3YUUTh TEMY U 3aJa4u
HCT. Cencopnsie BEITIOJTHEHHS JTa00PaTOPHOH pabOTHI
aKTIOATOPHEIE "HccrnenoBaHne aTINKOB TEMIIEPATypHI'”, a Tak
ycrpotictea MCT u K€ U3YYUTH BOIPOCH BAPHAHTOB 00pabOTKH
HCT Pe3yNbTaTOB M0 U3YYEHHOMY B paszzeie
4.1 DJeMeHTHI 1 28 16 "Onements! u ycrpoiictea MCT u HCT.
ycrpoiictBa MCT u CeHcopHbIe U akTI0aTopHbIe ycTpoiictBa MCT
HCT. Cencopusie u u HCT" marepuany.
aKTIOATOPHBIE H3yuenue mamepuanoe 1umepamypHbix
ycrpoiictea MCT u UCHMOYHUKOG:
HCT [1], 32-47
[4], 37-52
[5], 32-47
5 Matepuanst ans 28 16 Iloozomoeka K 1abopamopnoit pabome:
ycrpoiicte MCT, HCT, [IpenBapuTenbHO U3YUUTH TEMY U 3aJa4u
HaHO- U BEITIOJTHEHUS JTabopaTtopHoil padoTs! "M3ydeHue
MHKPO3JIEKTPOHUKH OCHOBHBIX IIapPaMETPOB aKCEIepoOMeTpoB", a Tak
5.1 Martepuanst ans 28 16 K€ U3yYHUTh BOIPOCH BAPHAHTOB 00PaOOTKH
ycrpoiicte MCT, HCT, pe3yJbTaTOB MO U3YYEHHOMY B pasiene
HaHO- U "Martepuains! s yerpoiicts MCT, HCT, Hano-
MHKPO3JIEKTPOHUKU Y MUKPOJJIEKTPOHUKHK'" MaTepuany.
H3yuenue mamepuanog 1umepamypHbix
UCIMOYHUKOG:
[1], 67-91
[2], 56-78
[5], 67-91
6 OCHOBHBIE TEXHOJIOTUU 15 12 Ilod2omoeka K 1adopamopnoit padome:
ycrpoiicts MCT u HCT [IpenBapuTenbHO U3YyYUTh TEMY U 3a7jaudl
6.1 | OcHOBHBIE TEXHOJIOTUH 15 12 BBITIOJTHEHHS J1a00paTOpHOI paboThI
ycrpoiicts MCT u HCT "HccnenoBaHue nmapaMmeTpoB aKyCTHUECKHX

CEHCOPOB', a TaK ke U3YYUTh BOIPOCHI
BapHaHTOB 00PaOOTKH PE3yJIbTATOB IO
n3y4eHHOMY B pazfene "OCHOBHbIE TEXHOJIOTHHI
ycrpoticte MCT u HCT" matepuaiy.
H3yuenue mamepuanos numepamypHsix
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UCHOUYHUKO6:

[1], 91-127
[2], 92-134
[5], 91-127
7 MonenupoBanue u 19 3 6 - 10 - CamocmoamensHnoe usyuenue
POEKTHPOBAHNE meopemuyueckoz0 mamepuana: VIzyaeane
7.1 MonenupoBanue u 19 3 6 - 10 - JIOTIOJTHUTEABHOTO MaTeEpUaa o pa3iery
MIPOEKTHPOBAaHUE "MozenupoBaHU€e U IPOCKTHPOBaHUE"
H3yuenue mamepuanog 1umepamypHbix
UCIOYHUKOG:
[1], 167-191
[2], 156-178
[3], 154-166
[5], 167-191
3a4er ¢ OLEHKOI 18.0 - - 0.3 - 17.7
Bcero 3a cemecTp 144.0 16 32 0.3 78 17.7
Hroro 3a cemecTp 144.0 16 32 0.3 95.7

Ipumeuyanue: Jlex — nexuuu; JIab — maboparopusie padboTsl; [Ip — npaktnyeckue 3ausaTust; KIIP — aynuTopHble KOHCYIBTAUHU 10 KyPCOBBIM
npoektam/padboram; MKKII — unauBuiyansHbie KOHCYIBTAIIMU MO KYPCOBBIM MpoekTam/padoram; ['K- rpymmnoBsie KOHCYIbTAIIUU 110 pa3aeaam
mucturuael; CP — camoctosarensHas padorta cryaenta; MKP — nunas konraktHas padota; TK — Texkymumii koHTposb; [TA — npomexyTrouHas

aTTeCcTanuAa




3.2 KpaTkoe coaep:kaHue pa3iejioB
1. Bgeoenue 6 muxpo- u nanosnekmponuxy, MCT u HCT

1.1. BBenenue B Mukpo- u HaHoaiekTpoHuky, MCT u HCT
OCHOBHbIE TTOHSTHS U ONPEICICHHUS.

2. Uumeepanvnule cxemol. Knaccuduxayuu, 6azosvie mexnoaiocuu

2.1. UnTerpanbubie cxembl. Knaccudukanmu, 6a30Bble TEXHOJIOTUU

[ToHsiTHE O MOYITPOBOTHUKOBBIX, THOpUIHBIX HHTETpaTbHBIX cxemax (MC), ycrpoiictBax MCT
u HCT.

3. Dnemenmol u YCMPOUCMEA MUKDO- U HAHOJICKIMPOHUKU

3.1. DeMeHTHI U YCTPONCTBA MUKPO- U HAHOAJIEKTPOHUKHU
Ananoropele u uuppossie CBUC. CBY HC B MHUKPOIIESKTPOHHOM HCIIOJHEHUHU.
Hanopasmepubie komnonenTst C.

4. Inemenmot u ycmpouicmea MCT u HCT. Cencopnoie u akmioamopuwie yecmpovcmea MCT u
HCT

4.1. Dnementsl u ycrpoiictBa MCT u HCT. Cencopuble u aktroatopHblie ycrpoiictea MCT u
HCT

[Ipunuuner  gedictBus. HaHopa3mMepHble UCHOJHUTENbHBIE 3J€MEHThl. HaHopa3zmepHsbie
VCIIOJIHUTEJIbHBIE AJIEMEHThI CEHCOpPHBIX U akTioaTopHbIX ycTpoictB MCT m HCT, B ToM umcine
nedopMupyeMbie U HeAePopMUpyeMble, KOMIO3UIIMOHHBIE CIOUCTHIE, METAIIINYECKHIE, HA OCHOBE
CILJIaBOB.

5. Mamepuanvt 015 yvempouicme MCT, HCT, nato- u MUKpo1eKmpOHUKU

5.1. Marepuanst qiia yerpoiicts MCT, HCT, HaHO- 1 MUKPORJIEKTPOHUKHI

[TosrynnpoBOTHUKOBBIE, TUIIEKTPUUECKUE U METAIUIMYECKUE MaTepUallbl. PE3UCTUBHBIE CIUIABHI.
CrnoucTble KOMIIO3ULIMOHHBIE MaTepuayibl. OpraHuyeckue AUINIEKTPUKH. DPOTOUYBCTBUTEIbHbBIE
KOMIIO3UIINH.

6. Ocnosnwle mexuono2uu yempoucme MCT u HCT

6.1. OcHoBHble TexHONOruu ycrpoicts MCT n HCT
TeXHOIOrnuu «CBepXy BHU3» U «CHU3Y BBEPX).

7. Moodenuposanue u npoexmuposatnue

7.1. MonenupoBaHue 1 MPOEKTUPOBAHNE

[ToctanoBka 3amaunm MojenupoBaHus. Bpibop kpurepueB ontumuzanuu. [locraHoBKa
rpaHuvHbIX  ycnoBuid. Co3gaHue OMOMMOTEK CBOWCTB Mojaenu. WHTepmperamusi pe3ynbTaToB
MOJICIIUPOBAHUS.

3.3. TeMbl NIPaAKTHYECKUX 3aHATHI
1. Pacyer mapamMeTpoB aKyCTUYECKUX CEHCOPOB;
2. Pacuer OCHOBHBIX ITapaMETPOB AKCEIEPOMETPOB;



3. Pacuer omm60K U3MEpeHUi 1aTUNKaMu TEMIIEPaTyphI;
4. PacuyeT OCHOBHBEIX CBOMCTB JAaTUMKOB JTABIICHHUS,

5. MccnenoBanue napamMeTpoB aKyCTUYECKUX CEHCOPOB;
6. 3yueHnne OCHOBHBIX MTapaMETPOB aKCEIEPOMETPOB;

7. UccnenoBanue NaTYUKOB TEMIIEPATYPBHI,

8. I3yueHue OCHOBHBIX CBOMCTB JATYMKOB JaBJICHUS.

3.4. Tembl 1a060paTOPHBIX padoT

HE NPEIyCMOTPEHO

3.5 KoncyabTanum

7.

I pynnosgvie koncyrbmayuu no pazoeiam oucyuniunol (I'K)

OO6cyxaeHrne MaTepualioB 1Mo Keicam paszaena "BBeneHne B MUKPO- M HAHOIJICKTPOHHKY,
MCT u HCT"

OO6cyxnenue MarepuanoB 1o keicam pazgena "HMuterpanbhbie cxembl. Knaccuduxammm,
0a30BbIe TEXHOJIOTHH"

OO6cyxneHue MmaTepuanoB MO Keicam paszzaena "DIEeMEHThl M yCTPOWCTBA MHKpPO- H
HaHO3JIEKTPOHUKH"

OO6cyxneHne marepualioB o keiicam paszaena "Onementsl u ycrpoiictBa MCT u HCT.
CencopHnble u akTioaropublie ycrpoiictea MCT u HCT"

OO6cyxnenue MatepuanoB Mo keicam pazgena "Marepuansl s yerpoiicts MCT, HCT,
HAHO- U MUKPOJIEKTPOHUKH"

OO6cyxenrne MaTepuaioB o keiicam pasnena "OcHoBHBIE TexHoNoruu ycrpoiictB MCT u
HCT"

OO6cyxeHre MaTepuanoB Mo Keiicam pasaena "MojenupoBanue U IpoeKTupoBaHue"

3.6 TemaTnka KypcoBBIX MPOEKTOB/KYPCOBBIX padoT
KypcoBoii npoekt/ pabota He IPeayCMOTPEHBI



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

Howmep paznena quciurinHb

O11eHOYHOE CPEICTBO

3amiaHupOBaHHbIE PE3YAbTaThl 00YUYEHUs 110 JUCLUILUINHE Kozpr
(B coorBercTBMH ¢ 11.3.1) (TUII ¥ HAUMEHOBAHHUE)
(B COOTBETCTBUH C pa3zaeioM 1) WHIUKATOPOB
112|3[4]5][6]7
3HaTh:
OCHOBHBIE THUIIBI U 3JIEMEHTBl HAHO- U MUKPO3JIEKTPOHHBIX KounTponbnas padorta/Tumst u
. . N-1nk-1 + .
ycrporicts, ycrporictB MCT u HCT snemeHTsl ycrporictB MCT u HCT
OCHOBHBIE METO/IbI MOIY4YeHUS U 00pabOTKU AJIEMEHTOB HAHO- U KonTponbnas pabora/Matepuaibl
MUKPO3JIEKTPOHHBIX ycTpoicTs, yerpoiictB MCT u HCT N-2nk-2 + + JUIS TIOBBILICHUS HAJEKHOCTU
ycrporicte MCT u HCT

Ymersb:
BBITIOJIHATH HAYYHBIE UCCIICIOBAHUS B O0JIACTH MPOSKTUPOBAHHS PacuerHo-Tpaduueckas
u coznanug UDT u camocTosiTensHO pa3oupaTbes B METOIMKAX V-1 + + paboTa/MeToauKu UCTIBITAHUI

. -lnka .
HCCJIENOBAHUA JJIIEMEHTOB YCTPOMCTB U YMETh IPUMEHSATh UX IS NDIT, Buast ucnerranuit UDT
penieHust NOCTaBICHHOM 3a/1aun
MIPUMEHSTHh U3MEPUTENbHBIE PUOOPHI U TEXHUKU HKCIIEPUMEHTA KonTtponsHast padora/Texnomorus
(3MeKTpOHHAs, aTOMHO-CUJIOBAsI U OMITUYECKAs MUKPOCKOIINU; V-2 + + ycrpoiicteB MCT u HCT

-21K-2

METO/Ibl CUJIOBOT'O HAHOTECTUHIA) U OCYLLECTBIISATh
10cTOOPa0OTKY IKCIIEPUMEHTATIbHBIX JJAHHBIX
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4. KOMIIETEHTHOCTHO-OPUEHTAPOBAHHBIE OIIEHOYHBIE CPEJICTBA JUISA
KOHTPOJISI OCBOEHMS PE3VJIbTATOB OBYUEHMS 11O JUCIMUIIIMHE
(TEKYIIU KOHTPOJIb YCIIEBAEMOCTH, IPOMEKYTOUYHASI ATTECTALMSA
1O JUCLMIIVHE)

4.1. Tekymuii KOHTPOJIb yCIIeBA€MOCTH
3 cemecTp

Dopma peanuzaruu: [lncemennas padota
1. Matepuansl s nossinernst HaaexxHOCTH yeTpoiictB MCT u HCT (KonTposnbhas paboTa)
2. Meroauku ucnbitanuii UDT, Bunbl ucneirannii UDT (PacuerHo-rpadudeckas padora)
3. Texnonorus ycrpoiicte MCT u HCT (KonTposnsnas paboTta)
4. Tunst 1 snemenTsl yerpoiictB MCT u HCT (KonTponbsHas pabora)

banmibHO-peHTUHIOBasA CTPYKTYpa AUCLUILINHBI SBIISETCS NPUIOKEHUEM A.

4.2 TIIpoMe:KyTOYHASI ATTECTAIUSA MO AUCHHUIJINHE
3auem ¢ oyenkou (Cemecmp No3)

B numiom BeICTaBIsIETCS OLICHKA 32 3 CEMECTP.

IIpumeuyanue: OueHOYHBIE MaTEpUAIbI 110 TUCLMIIIIMHE IPUBEICHBI B (DOHIE OLIEHOYHBIX
matepuaios OITOII.

5. YYEBHO-METOJUYECKOE OBECIIEYUEHHUE JUCHUIIJIMHBI

5.1 IleyaTHbIE H IJIEKTPOHHBIE H3IAHNS

1. JIozoBckwmii, B. H. HanoTexHonoruu B anekTpoHuke. Beenenue B ciennaibHOCTD : [yueOHOe
nocobue] / B. H. JlozoBckwuii, C. B. Jlo3oBckuii . — 2-e usn., crep . — Cankr-IlerepOypr : Jlansb,
2019 . — 332 c. — (Yuebuuku ans By3oB. CnennansHas nureparypa) . - ISBN 978-5-8114-3986-7 .;
2. Bapanan, B. BU MOMC u ux npumenenue : nep. ¢ auri. / B. Bapanan, K. Bunoii, K. [Ixo3e . —
M. : Texnocgepa, 2004 . — 528 c. — (Mup snextponukH) . - ISBN 5-948360-30-X .;

3. HaHo- 1 MUKpOCUCTEMHAsI TEXHUKA : MEKIUCIUILIMHAPHBIN TEOPETUYECKUIN U IPUKIIATHON
Hay4YHO-TEXHMUYECKHH *KypHai / yupenutens: M3a-Bo "Hosble Texnomorun" . —1999- . — M. :
Hogeie Texnonoruun, 2013- . - Beixogut exxemecsiuro . — C 2021r. u3aMeHWIaCh MEPUOIUIHOCTD,
ctano 3 Homepa B noayroaue . — Nel0-12 2020r. ne Beixoaumu . - ISSN 1813-8586 .;

4. Pamouau, H. I'. ®dusnyeckne u xXuMH4YecKre 0CHOBBI HaHoTexHonorui / H. I'. Pam6ouau, A. B.
bepeskun . — M. : ®uzmarnut, 2009 . — 456 c. - ISBN 978-5-9221-0988-8 .;

5. JlozoBckuii B. H.,JIozoBckuii C. B.- "HanorexHonoruu B asiekTpoHuke. Beenenue B
cneuuanbHOCT", (2-€ u3n., crep.), U3narenscrBo: "Jlanp", Cankr-IlerepOypr, 2019 - (332 ¢.)
https://e.lanbook.com/book/113943.

5.2 JIunieH3MO0HHOE ¥ CBOOOHO pacnpocTpaHseMoe NPOrpaMMHoe odecrnedeHue:
1. Office / Poccuiickuii makeT 0(UCHBIX IPOTrpamm;

2. Windows / OniepanyionHasi cucrema cemeiictsa Linux;

3. Python.
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5.3 UaTepHeT-pecypcsl, BKJAIOYas NpodeccHOHAIbHBIE 0a3bI JaHHBIX 1 HH(POPMAIIHOHHO-

CIIPpaBOYHbBIC CUCTEMBI:

1. 3bC "YHuBepcurerckas 6md1M0TEKA OHJIANH" -
http://biblioclub.ru/index.php?page=main_ub_red

2. Hayunas sjekTpoHHasi 6udamorexka - https://elibrary.ru/
3. basza nannbix Web of Science - http://webofscience.com/
4. ba3a nanabIx Scopus - http://www.scopus.com
5. HanpoHanbHas 3JIeKTPOHHAs 0udamoTeKa - https://rusneb.ru/

6. llopTan oTKpBITHIX TaHHBIX Poccuiickoii @exepanun - https://data.gov.ru

7. Ba3a oTKpBITHIX JaHHBIX MUHHCTEPCTBA TPY/AAa U COUMATbHOM 3a1IUTHI PO -

https://rosmintrud.ru/opendata

8. ba3a oTKpBITHIX JaHHBIX NPO¢ecCHOHATBbHBIX CTAHIAPTOB MUHHUCTEPCTBA TPYAA U
conuaabHoii 3aumThl P@ - http://profstandart.rosmintrud.ru/obshchiy-informatsionnyy-

blok/natsionalnyy-reestr-professionalnykh-standartov/
9. baza OTKPbLITBIX JaHHBIX MI/IHI/ICTepCTBa IKOHOMHUYECKOI'0 pasBuTus PO -

http://www.economy.gov.ru

10. Ba3a oTKpbITHIX 1aHHBIX PocuamonuTopunra - http://www.fedsfm.ru/opendata
11. DnekTpoHHas oTKpbITas 6a3a naHHbIX '"Polpred.com O630p CMHU" -

https://www.polpred.com

12. HanmoHabHbBIi MOPTAJ OHJIAlH 00yuenus «OTKpbITOE 06pa3oBanue» - https://openedu.ru
13. Opunnanbubiii caiit @e1epaabHOI0 areHTCTBA M0 TEXHUYECKOMY PeryJInpoBaHHI0 U

MmetpoJioruu - http://protect.gost.ru/
14. OTkpbITas ynuBepcuterckas nHgpopmannonnas cucrema «POCCHUSD» -

https://uisrussia.msu.ru

6. MATEPUAJIBHO-TEXHUYECKOE OBECHEYEHUE JUCHUIIJIMHBI

Tun nomemeHus Homep ayauropun, Ocnamenne
HauMCHOBaHue

YueOHbIC ayAUTOPUH IS M-409/2, Aynutopus CTOJI IpenoaaBaresis, CToJ, J0CKa

MIPOBEACHUS JICKIIMOHHBIX kad. "HT" MEJIOBasi, MyJIbTUMEIUUHBINA TPOEKTOP
3aHATUHN U TEKYIIETO KOHTPOJISA M-422/4, Yuebnas CTOJI, CTYJI, MyJIbTUMEIUNHBIN
nmabopaTopus MIPOEKTOP
Kpuo(u3uKH
M-412, Yuebnas CTEeJIJIaX JJIs1 XpaHEHUs KHUT, CTOJI,
ayIUTOpUs CTYJI, MyJIbTUMEIUNHBINA TPOEKTOP,

JI0CKa MapKepHast

K-120, MammHHBIH

cepBep, KOHIAULIMOHEP

3an MBI
VYyeOHble ayAUTOPUH IS M-409/2, Ayautopus CTOJI IIPENOAABATENs, CTOJ, JOCKA
MIPOBEACHUS TPAKTUYECKUX kad. "HT" MEJIOBAasi, MyJbTHUMEIUUHBIN TPOEKTOP
3ansatui, KP u KII M-422/4, YueOnas CTOJI, CTYJI, MyJIbTUMEIUUHBIN
nabopaTopus MIPOEKTOP
Kpuo(u3uKH

M-412, YuebOuas CTEIJUTAX JJISI XPAHEHUS KHUT, CTOJI,
ayJIuTopuUs CTYJI, MYJIbTUMEIUNHBINA IPOEKTOD,

JI0CKa MapKepHasl

K-120, MamuHHBIH

cepBep, KOHIUIIMOHED

3an MBI
VY4eOHble ayAUTOpUH IS M-409/2, Ayautopust CTOJI ITPENOAABATEIIS, CTOJ, TOCKA
IIPOBEICHUS IIPOMEKYTOYHOMN kag. "HT" MEJI0Basi, MyJIbTUMEIUWHBIN TPOEKTOP
aTTecTaluu M-422/4, Yuebnas CTOJI, CTYJI, MyJIbTUMEIUHBIN
nabopaTopus IIPOEKTOP
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KpUODU3UKH

M-412, YueOHas
ayJIUTOpHs

CTEJUIAX JJIsl XpaHEHUsI KHUT, CTOJI,
CTYJ1, MYJIbTUMEIUUHBIN MPOEKTOP,
JI0CKa MapKepHasi

K-120, MammHHBIH
3an1 UBI]

cepBep, KOHAULIUOHED

IMTomemenus misa
CaMOCTOSITENIbHON PabOTHI

M-411/1,
KommnbsrorepHslii kinacc

CTOJI, CTYJI, JOCKA MEJIOBas,
MYJIbTUMEAUNHBIN IPOEKTOD,
KOMIIBIOTEP NEPCOHATIbHBIN

ITomentenus miis
KOHCYJbTUPOBAHUS

M-423/1, Ayauropus
kag. "HT"

CTYJI, CTOJI IUCbMEHHBIN

[Tomemenust st XpaHeHUS
o0opyIoBaHUs U y4€OHOTO
WHBEHTapS

M-407/1, Knanosas

CTEeJUIaX I XPAHECHUS MHBEHTaps,
CTEJIIaX I XPaHEHUS KHUT,
VHBEHTaph CIICUAIN3UPOBAHHBIN
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IIpunoxenne A

BAJJIBHO-PEUTUHITOBAS CTPYKTYPA JIUCHOUILJIAHBI

DNEeMEHTHI U HpI/I60pI)I HaAHOTCXHOJIOTHH

(Ha3BaHME AUCIMILIMHBI)

3 cemecTp

IlepeyeHb KOHTPOJIBLHBIX MEPONIPUSITHI TEKYIIIET0 KOHTPOJISI YCIE€BAEMOCTH MO THCIUILTHHE:
KM-1  Tunsl u anements! yerpoiictB MCT u HCT (KonTponbHas padoTa)
KM-2 Marepuains! nis noseienus HagaesxkHocT yerpoiicte MCT u HCT (KontponbsHas paborta)

KM-3 Texnonorus ycrpoiicte8 MCT u HCT (KontponbHas paboTa)

KM-4 Meroauku uctnbitanuii DT, Bunsr ucnibiranuit UDT (PacueTHo-rpaduueckas padbota)

Bujx npome:xyTo4HOI aTTecTanMu — 3a4€T C OLIEHKOM.

WNnpnexc KM- | KM- | KM- | KM-
Howep Paznen qucuuminHbl KM: L 2 3 4
paszena AT et Henens 4 8 11 15
KM:
1 BBenenue B Mukpo- 1 HaHo31eKTpoHuKy, MCT u HCT
11 Benenue B Mukpo- u HanoaekTpoHuky, MCT u HCT +
2 Wuterpanbubie cxembl. Knaccugukanum, 6a3oBbie
TEXHOJIOTHH
21 WnTerpanbubie cxembl. Knaccudukaruu, 6a30Bble +
] TEXHOJIOTUH
3 DNeMEeHTHI U YCTPONCTBA MUKPO- M HAHOAJIEKTPOHUKHU
3.1 DNEeMEHTHI U YCTPONCTBA MUKPO- M HAHOAJIEKTPOHUKHU +
4 Onementsl U yerpoiictBa MCT u HCT. CencopHele n
akTroaropusle ycrpoiictsa MCT u HCT
41 Onementsl U yerpoiictBa MCT u HCT. CencopHele n +
' aktroaTopubie ycrpoiictea MCT u HCT
5 Martepuanst ais yerporicts MCT, HCT, Hano- u
MUKPO3JIEKTPOHUKHU
51 Martepuanst ais yerporicts MCT, HCT, Hano- u +
' MUKPOIJIEKTPOHUKHU
6 Ocnosnble TexHosorun ycrporicts MCT u HCT
6.1 Ocnosnble TexHosorun ycrporicts MCT u HCT +
7 MonenupoBaHue 1 IPOEKTUPOBAHUE
7.1 MopaenupoBaHue U NPOCKTUPOBAHUE +
Bec KM, %: | 15 25 25 35
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