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

Hanpagsienne noaroroBku/cnenuanbHocts: 14.03.01 SinepHas 3Hepreruka u Temiopuzuka
HaumeHnoBanue o6pa3oBaTejbHOI nporpaMMbl. HaHOTeXHO/I0THM M HAHOMATEPHAJIBI B JHEPreTHKe
YpoBeHb 00pa3oBaHus: BbIclIee 00pa3oBaHue - faKkajlaBpuaT

®opma o0yuenusi: OuHas

Pabouass nporpaMma QM CHUILIHHBI
METPOJIOI'USI HAHOMATEPHUAJIOB U HAHOYCTPOMCTB

BJaok: Baok 1 «/Iucuuniunsl (MoxyJim)»

YacTb 00pa3oBaTeIbHOM

YacTsb, popmMupyeMasi y4acTHUKAMHU 00pa30BaTeIbHBIX OTHOIIEH Uil
MPOrPaMMBblL:

Ne IMCHUIIJIMHBI 0 YYeOHOMY
IJIaHy:

b1.4.10

7 cemecTp - 5;
8 cemectp - 3;
BCero - 8

TpynoeMKOCTh B 3a4eTHBIX
eIMHULAX:

Yacos (Bcero) no yueoHomy
MJIAHY:

288 yaca

7 cemecTtp - 32 yaca;
Jlekuuu 8 cemectp - 14 yacos;
Bcero - 46 yaca

7 cemectp - 48 yaca;
IIpakTnyeckue 3aHATHSA 8 cemectp - 28 yaca;
Bcero - 76 yaca

JlaGopaTopHble padoThI He Mpe1yCMOTPeHO Y4eOHbIM IJIaHOM

7 cemecTp - 2 yaca;
KoncyabTanuu 8 cemecTp - 2 yaca;
Bcero - 4 yaca

7 cemecTp - 97,5 yaca;
CamocrosiTesibHasi padoTa 8 cemecTp - 63,5 yaca;
Bcero - 161,0 uac

B TOM uncJje Ha KII/KP He NMpeyCMOTPeHO0 YUeOHbIM IVIAHOM

HNnas koHTakTHas padora NPOBOJMTCS B PAMKAX YACOB Ay AMTOPHbIX 3aHATHI
BKJIIOYAS:

KonTposabHnas padora

KoaokBuym

HpomemyTquaﬂ aTTrecrauud:

JK3amMeH 7 cemectp - 0,5 uaca;
JK3amMeH 8 cemectp - 0,5 uaca;
Bcero - 1,0 yac

Mocksa 2018



NPOI'PAMMY COCTABMUJI:

[IpenoaBarenn

MognucaHo anekTpoHHo nognuceio ®TEOY BO «HUY «M3U»

Ceenennn o enagensue L3N M3K

Bnageney,

AcpaHacbes B.1.

WaentnuraTtop

Rd662399b-AfanasyevVP-e234fce

B.I1. Adanacren

(LOIKHOCTB)

COI'ZTACOBAHO:

PykoBoguTens
00pa30BaTEIbHON IPOrpaMMBbI

(Tmoamucs)

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

Heﬂb O0CBOCHMSI JUCHMILJIMHBI:

HU3Yy4YCHUC OCHOB COBPCMCHHBIX MCETOJOB AOWArHOCTUKH H

TCCTUPOBAHHUA HAHOMATCPUAIIOB U HaHOYCTpOﬁCTB IJi1 UX HUCIOJBb30BaHUA B TCPCICKTHUBHBIX

TCXHOJIOTUAX
33[[3‘11/[ AUCHHUIIIMHBI

- I3y4YCHHE COBPEMEHHBIX METOI0B JHarHOCTUKH HAHOMATEPHAJIOB U HAHOYCTPOMCTB;
- U3y4YEHHUE METO0B UCCIIEIOBAHNS HAHOCTPYKTYPHBIX IIOBEPXHOCTEU U IIOKPBITUH;
- U3y4€HHE METOJI0B JUArHOCTHUKHU U U3MEPEHUH 31eKTpO(PU3NUECKUX U TEIUIOBBIX CBOMCTB

HaHOMAaTEpHaJIOB;

- U3YUCHHUC MCTOZI0B CepTI/I(l)I/IKaI_II/II/I H KOHTPOJIA HAHOMATCPUAJIIOB U TUAI'HOCTUKHU HUX

(yHKLIMOHAIBHBIX CBOWCTB.

dopmupyembie y 00y4aronerocs KOMNeTeHIMH U 3alJIaHUPOBAHHBIC Pe3yJbTaThl 00yYeHHs TI0
JUCIUIIMHE, COOTHECEHHBIE C HHAMKATOPAMH A0CTUKEHUs KOMIIeTeHINIi

Koa n HaumMeHoBaHue
KOMIIeTEeHI{UH

Koa u HamMeHOBaHHe
HHAUKATOPA JOCTUKEHUSI
KOMIEeTeHINH

3amiaHNpOBaHHbIE Pe3yJbTAThI 00yUeHHus

[IK-3 I'oToB k pacuyeTHO-
9KCIIEPUMEHTAILHOMY
aHaJIN3y 0COOCHHOCTEM
MIPOLIECCOB B
HAaHOPA3MEPHBIX CHCTEMaX

N/1-2mx-3 3HaeT 0COOCHHOCTH
METPOJIOTHYECKUX CHCTEM H
CUCTEM JUAT'HOCTUKHU
HaHOPa3MEPHBIX MAaTEPUAJIOB
YCTPOMCTB

3HATh:

- METO/IbI OIIPEIETIEHHSI OCHOBHBIX
apaMeTpoB HAHOPa3MEPHBIX CUCTEM U
HaHOMAaTepHUaJloB;

- C1I0COOBI JMATHOCTUKU U METPOJIOTHH
HAaHOPA3MEPHBIX MaTepUaJIOB U YCTPOICTB.

YMETB:

- IPOBOJIUTh HayYHbIE 3KCIIEPUMEHTHI U
TECThl C HAHOTEXHOJIOTMUYECKUM
o0opynoBaHueM;

- IPOBOJUTH U 00pabaThIBaTh U3MEPEHMUSI B
HaHOPa3MEpHBIX MaTepuaiax u
HaHOYCTPOMCTBAxX.

2. MECTO JUCIUILIVHBI B CTPYKTYPE OBPA30OBATEJIBHOM ITPOT'PAMMBI BO

JucuurniauHa OTHOCHUTCA K OCHOBHOM TmpodeccroHanmbHOM 00pa3oBaTelbHON Mporpamme
Hanorexnonorun u HaHoMaTepuaisl B sHepreTuke (ganee — OIIOII), nanpasnenus noarorosku 14.03.01
SAnepHas sHepreTrka u Teropusnka, ypoBeHb o0pa3oBaHUs: BIciIee 00pa3oBaHue - OaKkagaBpHar.

TpeGoBaHMsI K BXOAHBIM 3HAHUSM U YMEHUSIM:
- 3HaTh Ou3MKa cnenuaIbHas

- 3HaTh TepMoaHAMUKA
- 3HaTh TeruioMaccooOMeH

- 3HaTh PU3HMKA KOHAEHCUPOBAHHOIO COCTOSIHUS
- 3HaTh PU3KMKA TBEPAOTO TEIA

Pe3ynbraThl 00y4eHus1, MONTydYeHHbIE P OCBOCHUH TUCIUILIMHBI, HEOOXOAUMBI IPU BBIITOJTHEHUN
BBIMTYCKHOM KBaJTU(UKALMOHHON PabOTHI.




3. CTPYKTYPA U COAEPKAHUE JUCHUIIJINHbI

3.1 CTpyKTypa THCHUNIHHBI
OO01as TpPyJI0eMKOCTh JUCHIUIUTMHBI COCTABIISIET 8 3a4€THBIX euHMII, 288 Jaca.

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

Pasesb1/TeMbl § 5| e ™ S
Ne JTUCIUTUTAHBL/ (D OPMBI g 2|8 OHTaKTHAA paboTa 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 OCHOBHBIE TTOHATHS 34 7 8 - 10 - - - - - 16 - Camocmosamenvnoe usyuenue
HAHOTEXHOJIOTHH meopemuueckozo mamepuana: Visyaenue
11 ITonsitue 34 8 - 10 - - - - - 16 - JIOTIOJTHUTENFHOTO MaTepuana o pa3aeny
HAaHOTEXHOJIOTHIt "OCHOBHBIC IOHATHS HAHOTEXHOJOTUI"
H3yuenue mamepuanog 1umepamypnoix
UCIOYHUKOB:
[1], 72-101
[2], 192-234
[3], 36-48
[4], 11-45
2 HanokOMIOHEHTHI 1 36 8 - 12 - - - - - 16 - CamocmosamensbHoe usyuenue
HAHOMATEPHAJIBI, meopemuyueckozo mamepuana: Vizyuenne
METOJIBI X JIOTIOJTHUTEJIBHOTO MaTepHaa o pasjieny
JIMarHOCTHKH "HaHOKOMIIOHEHTHI U HAHOMAaTepHaJIbl, METOJIbI
2.1 3oH10Bast 18 4 - 6 - - - - - 8 - UX JUArHOCTHKH'
MHUKPOCKOTIHUSI H3yuenue mamepuanog iumepamypnolx
2.2 CriekTpocKonus 18 4 - 6 - - - - - 8 - UCHOYHUKOB:
[1], 72-101
[2], 192-234
[3], 8-22
3 MeTop! TUarHOCTUKA 34 8 - 10 - - - - - 16 - Camocmoamenvhoe usyuenue
Y TECTUPOBAHUS meopemuueckozo mamepuana: Vsydaenue
HAHOMATEPHAIIOB JIOTIOJTHUTEIBHOTO MaTepHaa o pasjieiny
3.1 Mexanuueckue 17 4 - 5 - - - - - 8 - "MeToabl JUarHOCTUKH U TECTUPOBAHUS
CBOMCTBa HaHOMaTepHaIoB"
HAHOMATEPHAJIOB H3yuenue mamepuanos iumepamypnsix
3.2 OnTuyeckre CBONCTBA 17 4 - 5 - - - - - 8 - UCMOYUHUKOB:
HaHOMaTePHaJIOB [1], 72-101




[2], 192-234

[3], 52-74
[4], 263-332
4 Mertop! HCCIIeIOBAHUS 40 8 16 - 16 - Camocmosamenvhoe usyuenue
HAHOCTPYKTYPHBIX meopemuyueckoz0 mamepuana: VIzyaeane
MOBEPXHOCTEH 1 JIOTIOTHUTENBHOTO MaTepHaia o pa3zeiry
MIOKPBITUH "MeToapl HCCIIeA0BaHIS HAHOCTPYKTYPHBIX
4.1 | OOmas K1accupuKams 40 8 16 - 16 - MOBEPXHOCTEH M MOKPBITHI"
METOAOB H3yuenue mamepuanog 1umepamypHbix
UCIOYHUKOG:
[3], 36-48
Ok3aMeH 36.0 - - 0.5 - 335
Bcero 3a cemecTp 180.0 32 48 0.5 64 335
Hroro 3a cemecTp 180.0 32 48 0.5 97.5
5 JuarnocTtuka u 34 6 14 - 14 - Camocmoamenvnoe uzyuenue
M3MEpEHUs meopemuueckozo mamepuana: N3ydenne
NEKTPOYUINUECKHUX U JIOTIOJTHUTEJIBHOTO MaTepHaia 1o pasjieny
TEIJIOBBIX CBOMCTB " IlnarHOCTHKA Y U3MEPEHUS
HaHOMaTEPHAJIOB EKTPOPUINUECKHUX U TEIUIOBBIX CBONCTB
5.1 OnexTpoduzmyeckue 17 3 7 - 7 - HaHOMAaTepHaIoB"
CBOWCTBa H3yuenue mamepuanog 1umepamypnbix
HaHOMAaTEPHAJIOB U UCIOYHUKOB:
METO/Ibl MX M3MEPEHUI [1], 72-101
5.2 Tennohusuueckue 17 3 7 - 7 - [2], 192-234
CBOMCTBa [3], 56-78
HaHOMAaTEePHAaJIOB U
METOJIBI UX
JIMarHOCTHKH
6 Merto bl 38 8 14 - 16 - Camocmosamenvnoe usyuenue
cepTuduKanum u meopemuueckozo mamepuana: VIzyuenue
KOHTPOJIS JIOTIOJTHUTEJIBHOTO MaTepHaa o pasjieny
HaHOMaTEPHAJIOB U "MeTo/bl cepTUQHKAIIMH 1 KOHTPOJIS
JIMarHOCTHKH X HaHOMaTEPHAJIOB U IUarHOCTUKU UX
(YHKIIMOHATBHBIX (YHKIIMOHAIBHBIX CBOHCTB"
CBOHCTB H3yuenue mamepuanog 1umepamypHsix
6.1 ITopomerpus 9 2 3 - 4 - UCHIOUHUKOB:
6.2 | OnTHyeckwmii KOHTPOJIbL 10 2 4 - 4 - [1], 72-101
6.3 | Konrposs duznueckux 10 2 4 - 4 - [2], 192-234




CBOMCTB

[3], 116-161

6.4 buocoBmecTUMOCTh 9 2 - 3 - 4 -
DK3aMeH 36.0 - - - 0.5 - 335
Bcero 3a cemecTp 108.0 14 - 28 0.5 30 335
Hroro 3a cemecTp 108.0 14 - 28 2 - 0.5 63.5
HUTOro 288.0 - 46 - 76 4 - 1.0 161.0

Ipumeuanue: Jlex — nexuuu; JIab — naboparopusie padboTsl; [Ip — npaktudeckue 3ausatust; KIIP — aynuTopHble KOHCYIBTALUHU IO KYPCOBBIM
npoektam/padboram; MKKII — unauBuayansHbie KOHCYIbTAIIMU 10 KYpPCOBBIM MpoekTam/padoram; ['K- rpymmnoBsie KOHCYIbTAIUU 110 pa3aenam
muctumuinael, CP — camocrositenbHas padota crynenrta; MKP — unast konraktHas padota; TK — Texynuit koHTpoiis; [TA — npoMexyrodHas

aTTcCcTanuAa




3.2 KpaTkoe coaep:kaHue pa3iejioB
1. OcHosHble noHAMUA HAHOMEXHOJI02UlL

1.1. ITonsiTHE HAHOTEXHOJIOT U
Kparkass ucropuss HaHoTexHonoruid. du3nyeckue OCHOBBI HAHOTEXHOJIOTHH. MeTpoJiorus
HaHocucTeM. [Iprumepsl npuMeHeHnss HAHOTEXHOJIOTUM.

2. Hanoxomnonenmol u Harnomamepuaivl, MemoOobl UX OUASHOCIMUKU

2.1. 3oH10Bass MUKPOCKOMIUS
OcHOBHbBIE TOHATHS 30HAOBOM MHKpockonuu. CKaHMpyromiash 30HJ0Basi MHUKPOCKOIIHUS.
ATOMHO-cHIIOBast MEKpocKonus. Aptedaktsl. O01acTH TPUMEHEHHUS 30HI0BOH MUKPOCKOITHH.

2.2. Cnexrpockonus
OnexkTpoHHass MHKpockomnusi. PactpoBas anekrpoHHas Mukpockonus. IIpocBeunBaromias
aJIeKTpOHHAast MUKpocKkonus. PentreHoBckas criekrpockonust (XAS, EXAFS u np.).

3. MemoOul duacnocmuxy u mecmupoearusl Hanomamepuaios

3.1. Mexanunueckue CBOMCTBA HAHOMATEPUATIOB
MexaHnyeckue CBOMCTBa HAaHOMAaTEepHaIOB. MeToIbl aHaTN3a MEXaHUYECKUX CBOWCTB.

3.2. OnTuyeckre CBOMCTBa HAHOMATEPHAIOB
OnTtuyeckass ~ CHEKTPOCKOIHUSA,  CIEKTpopoToMeTphl.  PamaHOBcKass ~ CIEKTPOCKOMHS
HaHOMAaTEPHAaJIOB.

4. Memooul uccredosanus HAHOCMPYKNnypHblX noeeprocmezZ u l’lOKDblmulZ

4.1. O6mias knaccupuKaIus METOI0B

UccnenoBanne moBepxHoctn  MerongomM  UHK-Oypse  cmektpockonuu. PamaHoBckas
CIIEKTPOCKOIIUsI HaHOMaTepuanoB. JlazepHas crmekrpockorus. @DeMTo- W HAHOCEKYHJIHAsS
CHEKTPOCKOIHSA.

5. uacnocmuxa u usmeperus SﬂeKMDOdJZL?u'{eCKMX U MENna08blX C8OUCME HAHOMAMEPUATO8

5.1. Dnexrpoduznueckre CBOMCTBa HAHOMATEPHUATIOB U METO/IbI UX U3MEPEHU I
VYaenbHOe  3JIEKTPOCONPOTHBIEHHE  HaHOMmarepuanoB.  HaHokommoneHTsl.  Ilnenxw.
HaHOKOMIIO3UTEI.

5.2. Tenno¢u3nueckre CBOMCTBAa HAHOMATEPHAIOB U METObI UX TUATHOCTHKHU
N3mepeHne TepMOAMHAMUYECKUX [TapaMEeTPOB HaHOMATepUaoB. M3MepeHne TemionepeHoca B
HaHOMaTepHaax.

6. Memoowi cepmud)ukauuu U KORmMpOJIAd Hanomamepuailos u OUACHOCIMUKU UX
d)VHKquHClJZbeZX ceolicmas

6.1. [lopomerpus
OmnpeneneHne UCTUHHOW TOBEPXHOCTH.

6.2. OnTuyeckuii KOHTPOIIb



[Tpodpmnomerpus. Gayopecrenuus. Dmauncomerpus. KoHpokaabHas MUKPOCKOTIHSI.

6.3. KoHTpoab (U3NIECKUX CBOMCTB
Pesucromerpus. MarHuTHbBIE U3MEPEHUS.

6.4. BHocoBMECTUMOCTE
Koutpons u TtectupoBanue OuocoBMectuMocTdu. KOHTpoib M TecTHpoBaHHE O€30MaCHOCTH
HaHOMAaTEPHAJIOB.

3.3. TeMbl NPaKTHYECKUX 3aHATHH
1. MeTposorust HAHOCHUCTEM U IPUMEPHI TPUMEHEHHSI HAHOTEXHOJIOTHIA;
2. JInarHOCTUKH U TECTUPOBAHUS HAHOMATEPHAJIOB;
3. MeTonbl AMarHOCTUKY U TECTUPOBAHHS HAHOMAaTEPHAJIOB;
4. MeTtoapl HCCIeJOBaHUSI HAHOCTPYKTYPHBIX MIOBEPXHOCTEN M MOKPBITHIA;
5. JlnarHocTHKa ¥ U3MEPEHUS SICKTPOPUINUECKUX U TEIUIOBBIX CBOHCTB HAHOMATEPH;
6. MeTopl cepTUUKAIIMH U KOHTPOJIE HAHOMATEPHAJIOB U IMarHOCTUKH UX
(YHKIIMOHAJIBHBIX CBOMCTB.

3.4. Tembl 1a60paTOPHBIX padoT
HE MPEyCMOTPEHO

3.5 KoncyabTanuu

Ipynnoevie koncyremayuu no paszoeiam oucyuniunsl (1°K)

1. OOGcyxnaeHue MaTepHasoB Mo kekcam paszaena "OCHOBHbIC TOHITHSI HAHOTEXHOJIOTUI"

2. OOcyxneHne MaTepualioB MO Kedcam paszzaena "HaHOKOMIIOHEHTHI M HaHOMAaTEepHAIIBI,
METO/bl UX JTUATHOCTUKU"

3. OOcyxaeHnue mMaTepuaioB Mo KekicaM paszzaena "MeToabl AHArHOCTUKH W TECTUPOBAHUS
HaHOMaTepHuajioB"

4. OOcyxJeHue MaTepuaioB o KeiicaM pazzena "MeTobl nccieIoBaHus HaHOCTPYKTYPHBIX
MIOBEPXHOCTEN U MOKPHITUI"

5. OOcyxnenue wMarepualioB 1O Kedcam pazzaena "JlmarHoctTika W M3MEpEHUSs
JIeKTPO(U3NIECKHUX U TEIJIOBBIX CBOMCTB HAaHOMaTepHaIoB"

6. OOcyxneHne MarepuanoB IO Keiicam paszzaena "Metonsl cepTU(DUKAIMKA W KOHTPOJIS
HaHOMaTepHaJlOB U AUArHOCTUKH UX (PYHKIIMOHAJIBHBIX CBOMCTB"

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



3.7. CooTBeTCTBHE pa3ae/ioB JTUCHUIIJIMHBI

OPMUPYEMBIX B HUX KOMIIeTeHI Uil

3arIaHupOBaHHBIC PE3yIbTaThl 00YUYEHUS 110

Howmep paznena

OreHouHOE CpE€ACTBO

Kopbt JUCLUIUINHEI (B (TUII 1 HAUMEHOBAHUE)
JUCLUIUINHE
WHJIUKAaTOPOB COOTBETCTBUHM C 11.3.1)
(B COOTBETCTBUH C pa3aesioM 1)
1]2[3[4]5]6
3HaTh:
CIOCOOBI IMATHOCTUKH U METPOJIOTHU Konrtponbnas padbora/MeToabl HCCIe0BaHUS
HaHOPa3MEPHBIX MAaTEPUATIOB U YCTPOICTB HaHOCTPYKTYPHBIX IOBEPXHOCTEHN U MOKPHITUI
U-2nic-3 L Kourponbhas pa6ota/Crioco0bl AMarHOCTHKA U

METPOJIOTMH HAaHOPa3MEPHBIX MaTepUaIOB U

YCTPOMCTB
METO/bI OIPE/IeNICHHs] OCHOBHBIX ITapaMETPOB KonrponbHas pabora/[luarnocTuka u u3MepeHusl
HAaHOPA3MEPHBIX CUCTEM U HAHOMAaTEPUAJIOB L2 N TEIUIOBBIX CBOMCTB HAHOMATEPUAJIOB

e KonrponbHas pabora/[luarnocTuka u u3MepeHus

ANIEKTPOPU3NYECKUX CBONCTB HAHOMATEPHUAJIOB
YMersb:
MIPOBOJIUTH U 00pabaThIBaTh U3MEPEHUS B Konnoksuym//lnarnoctuka 1 TeCTUPOBAHUS
HaHOPa3MEpHBIX MaTepuagax u 5 HaHOMaTepHaoB
HaHoycTpoucTBax ilemes T KonnokBuym/MeToasl AMarHOCTUKU U TECTUPOBAHUS

HaHOMaTepHaJloB
IIPOBOANTH HAayYHBIE SKCIIEPUMEHTHI U TECTHI € Konnoksuym/MeTo/ 1l KOHTPOJISE HAHOMATEPHUAIOB U
HAaHOTEXHOJOTUYECKIM 000pYJOBaHUEM N2 N UX (PyHKIIMOHAJIbHBIX CBOICTB

-211K-3

Konnoksuym/MeTo1bl cepTuduKaium
HAaHOMATEpHAaJIOB M UX (QYHKIIMOHAIbHBIX CBOMCTB




4. KOMIIETEHTHOCTHO-OPUEHTAPOBAHHBIE OIIEHOYHBIE CPEJICTBA JUISA
KOHTPOJISI OCBOEHMS PE3VJIbTATOB OBYUEHMS 11O JUCIMUIIIMHE
(TEKYIIU KOHTPOJIb YCIIEBAEMOCTH, IPOMEKYTOUYHASI ATTECTALMSA
1O JUCLMILINHE)

4.1. Tekymuii KOHTPOJIb yCIIeBA€MOCTH
7 cemecTp

Dopma peanuszanuu: IIposepka 3ananus
1. lnarHocTrka U TecTUpoBaHus HaHoMaTepuaios (KomtokBuym)
2. MeTtonibl IMarHOCTUKU U TeCTUpOBaHUs HaHoMaTrepuanos (KomiokBuym)
3. MeTtozp! ucciie1oBaHusl HAHOCTPYKTYPHBIX IIOBEpXHOCTEHN U MOKpbITUil (KOoHTpOabHAas
pabora)
4. CriocoObl TMarHOCTUKY ¥ METPOJIOTUM HAHOPA3MEPHBIX MaTepPHajIOB U YCTPOUCTB
(KonTpoabpHas pabora)

8 cemecTp

Dopma peanuzauuu: IlpoBepka 3aganus
1. JInarHocTrKa U HU3MEpPEHHS TETUIOBBIX CBOMCTB HaHoMmarepuaioB (KoHTponbHas pabora)
2. JInarHocTUKa U U3MEpPEHUs ANEeKTpohru3nIecKx cBOUCTB HaHoMarepuanoB (KonTposbHas
pabora)
3. MeTo/1bl KOHTPOJISI HAHOMATEPUANOB U UX (PyHKIMOHAIBHBIX cBOMCTB (KoyokBuym)
4. Metoap! cepTu(UKaMy HAHOMATEPUAIOB B UX (PYHKIIMOHATBHBIX cBOICTB (KommokBuym)

BaHHLHO-peﬁTHHFOBaﬂ CTPYKTYpa JUCHUIIINHBI ABJISICTCS IPUITOKCHUCM A.

4.2 Ilpome:KyTOYHAS aTTeCTALMS 10 JUCHUIIMHE

Orzamen (Cemecmp Ne7)
HTorosast oneHKa Mo Kypcy BBICTaBJISIETCS HAa OCHOBE OLEHKH 32 IMPOMEKYTOUHYIO aTTECTAIUIO.
Bo3moxkeHn ciyuai, Korja B CHJIy 3HAYUTEIBHO OTJIMYAIOMICHUCS TEKYIIEH OIEHKH MOXKET OBITh
MPUMEHEH MOBBIIAIOIINA UITH MOHMKAOIINUNA KOAPPUITUEHT

Oxsamen (Cemecmp Ne§)
HTorosasi onegHKa Mo KypCy BBICTaBJISIETCS HAa OCHOBE OLIEHKH 32 MPOMEKYTOUHYIO aTTECTAIUIO.
Bo3moxkeHn ciyuail, Korja B CHJIy 3HAYUTEIBHO OTJIMYAIOMICHUCS TEKYIIEH OIEHKH MOXKET OBITh
MPUMEHEH MOBBIIAIOIINHA UIH MOHMKAOIINUNA KO HUIIUEHT

B numiom BeICTaBIsIETCS OIICHKA 32 8§ CEMECTP.

IIpumeuyanue: OLeHOYHBIE MAaTEPUAIIbI 110 TUCIUITIIMHE PUBECHBI B (DOH/IE OLIEHOYHBIX
matepuaios OITOII.

5. YYEBHO-METOANYECKOE OBECIIEYHEHUE JUCIHUIIJINHbI

5.1 IleyaTHble M JIEKTPOHHbIE U3TAHUSA:

1. Amutpues, A. C. ®u3uKo-XUMHsI HAHOCTPYKTYP : yueOHoe nocobue no kypcam "dusnko-xumus
HAHOYACTHI] U HaHOMaTepHuasioB", "TernnoBble mporeccs B HAHOCTPYKTypax", " Xumus
HaHOCTPYKTYp. YacTh 2" no HampaBiieHuto" S iepHas sHepreTrka 1 Teriodusmnka” no npopuio
"HanoTexHosoruu u Hanomarepuansl 1yt sHepretuku” / A. C. Imutpues, 1. A. Muxaiinosa, Har.
uccnen. yu-t "MOUN" . — M. : Uzn-Bo MOU, 2013 . — 240 c. - ISBN 978-5-7046-1356-5 .
http://elib.mpei.ru/action.php?kt_path_info=ktcore.SecViewPlugin.actions.document&fDocumentl
d=5631;
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2. Hanorexuonoruu. A30yka s Beex / H. C. AGpamuyk, [u ap.] ; Pen. FO. 1. TpeTbsikoB . — 2-¢
u3., ucnp. u jgom . — M. : ®usmatiut, 2009 . — 368 c. - ISBN 978-5-922110-48-8 .,
3. Cy3zpnanes, U. I1. HanotexHosorusa. ®U3nKo-XUMHsl HAHOKJIACTEPOB, HAHOCTPYKTYP U

nanomatepuasioB / U. I1. Cy3nanes . — M. : Dnuropuan YPCC, 2006 . — 592 c. — (CunepreTtuka: ot

npouwioro kK oynymemy) . - ISBN 5-484-00243-5 .;

4. CrapoctuH B. B.- "Marepuansl 1 MeT0Ibl HaHOTEXHOJOTUI", (4-¢ u31. (911.)), 3marenscTBo:
"U3narensctBo "Jlaboparopus 3nanuit"", Mocksa, 2015 - (434 c.)
http://e.lanbook.com/books/element.php?pll_id=66203.

5.2 JIunieH3MOHHOE ¥ CBOOOHO pacnpocTpaHsaeMoe MPOrpaMMHoOe odecrnedeHue:
1. Office / Poccuiickuii makeT opUCHBIX ITPOrpamm;
2. Windows / OniepaniionHas cuctema cemeicTna Linux.

5.3 UHTepHeT-pecypcesl, BKIOYas NMpodeccuoHaNbHbIe 6a3bl JAHHBIX H HHGOPMALIMOHHO-
CIpaBOYHbIE CHCTEMbI:

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

. Hayunasi 3;iekTpoHHasi 6ubamoreka - https://elibrary.ru/

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

. Baza nannbix Scopus - http://www.scopus.com

. HammonanbHas ynekTponHas 6udamoreka - https://rusneb.ru/

. DaexkTponHasi 6udsmoreka MIU (36 MDIM) - http://elib.mpei.ru/login.php

. ITopTan oTKpwITHIX TaHHBIX Poccuiickoii @enepanuu - https://data.gov.ru

8. ba3za oTKpBITHIX JaHHBIX MUHHCTEPCTBA TPYAA U COUMAIBHOI 3a1uThI PD -
https://rosmintrud.ru/opendata

9. Ba3a OTKpPBITHIX JaHHBIX NMPO(ecCHOHATBHBIX CTAHAAPTOB MHUHHCTEPCTBA TPyAa U
conuaabHoi 3ammThl P® - http://profstandart.rosmintrud.ru/obshchiy-informatsionnyy-
blok/natsionalnyy-reestr-professionalnykh-standartov/

10. ba3a OTKPBITHIX JaHHBIX MHHHCTEPCTBA IKOHOMHYECKOTro pa3Butus P® -
http://www.economy.gov.ru

11. Ba3a oTKpbITHIX 1aHHBIX PocduumonuTopunra - http://www.fedsfm.ru/opendata
12. DnexTpoHHasi oTkpbITast 6a3a naHHbIX '"'Polpred.com O630p CMHU" -
https://www.polpred.com

~NOoO Ok, WN

13. HaumoHaIbHBII NOPTAJ OHJIAIH 00yueHns1 «OTKpbITOE 06pa3oBanue» - https://openedu.ru

14. OpuunanbHblii caiT @e1epajbHOr0 areHTCTBA M0 TEXHHYECKOMY PeryJMpoBaHUI0 U
MmeTposoruu - http://protect.gost.ru/

15. OTkpbITas ynuBepcuterckas nHgpopmannonHas cucrema «POCCHUSD» -
https://uisrussia.msu.ru

6. MATEPUAJIBHO-TEXHUYECKOE OBECIHEYEHUE JUCHUIIJIMHBI

Tun nomeneHus Homep aynuropun, OcHamenue
HAaUMCHOBAHUC
YueOHbIe ayAUTOPUH IS K-120, MammHHBIH cepBep, KOHAUIUOHED
NPOBEAEHUS JEKLIIMOHHBIX 3an MBI
3aHATHI M TEKYIIETO0 KOHTPOJIS A-410, YueOHas nmapTa, CTOJ IPenoaaBarens, CTyl, JOCKa
aynutopus "A" MeJoBast
VYyeOHble ayIUTOPUH IS K-120, MammHHbII cepBep, KOHIULMOHEP
MPOBEJECHUS MPAKTHYECKUX 3an MBI]
sanstuid, KP n KII A-410, YyeOnas rapTa, CTOJ IpernojgaBares, CTyl, 10CKa
ayautopus "A" MEJIOBast
VYyeOHble ayIUTOPUH IS K-120, MammHHbII cepBep, KOHIULMOHEP
MIPOBEJICHUS TPOMEKYTOUHOU 3an MBI]
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aTTecTaluu

A-410, Yuebnas
aynutopus "A"

napTa, CToJI MpenoiaBaTesi, CTyJ, T0CKa
MeJIoBast

[Nomewmenus mist M-411/1, CTOJI, CTYJI, JOCKa MEJIoBas,
CaMOCTOSITENTbHON PabOTHI KommnbsrorepHslii MYJIbTUMEAUMHBIA IPOEKTOP, KOMIIBIOTED
KJiacc NEePCOHAIbHBIN
[Tomenienus ans M-423/1, CTYJ1, CTOJI TUCbMEHHBIN
KOHCYJIbTUPOBaHMSI Aynutopus kad.
HHT"

[TomereHus it XpaHESHHSI
o0opynoBaHus U y4eOHOTO
WHBEHTAps

M-407/1, Knagoas

CTCIUIAXK JIs1 XpaHCHUA WHBCHTApA,
CTCJIIAXK IJIA XPaHCHUS KHUT', MTHBCHTAPb
CHCHI/IaJ'II/ISI/IpOBaHHHﬁ
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IIpunoxenne A

BAJJIBHO-PEUTUHITOBAS CTPYKTYPA JIUCHOUILJIAHBI

MeTposnorus HaHOMaTepHaloB U HAHOYCTPOMCTB

(Ha3BaHME AUCIMILIMHBI)

7 cemecTp

HepequL KOHTPOJIBHBIX MePOHpHﬂTHﬁ TEKYIIET0 KOHTPOJIA yCII€BAEMOCTH MO JUCHUIIJIMHE:

KM-1

KM-2
KM-3
KM-4

CriocoObI TMarHOCTUKY ¥ METPOJIOTUU HAHOPA3MEPHBIX MaTepuainoB U ycTporcTs (KoHTponmpHast
pabora)

Mertobl HcciieIOBaHUS HAHOCTPYKTYPHBIX MTOBepXHOCTEH U mOoKpbITHii (KoHTponsHas paboTa)
MeTo/1bl IMAarHOCTUKYU M TeCTUPOBaHUs HaHOMaTepuaioB (Koioksuym)

JlmarHocTrka u TecTupoBaHusi HaHoMaTepuanoB (Koyioksuym)

Buja npoMexyToUHOI aTTecTANMU — DK3aMEH.

Nunexc KM- | KM- | KM- | KM-
Howmep Pa3gen nucuuImInHb! KM: 1 2 3 4
pasjena Henens 6 9 12 16
KM:
1 OCHOBHBIE ITOHITUA HAHOTEXHOIOT Ui
1.1 INoHsTHE HAHOTEXHOIOTHIA + +
5 HaHOKOMITOHEHTHI 1 HAHOMATePHUaJIbl, METOIBI UX
JIMAarHOCTUKH
2.1 30H10Basi MUKPOCKOTIHS + +
2.2 Crnextpockonus + +
3 MeTo/ 16l TMarHOCTHKYU ¥ TECTUPOBAHUS HAHOMATEPHAIOB
3.1 MexaHn4yeckue CBOMCTBa HAHOMATEPHAIOB + +
3.2 OnTuyeckue cBONCTBa HAHOMATEPHUAJIOB + +
4 MeTo1bI HCcCIIeTOBaHUST HAHOCTPYKTYPHBIX
MIOBEPXHOCTEU U ITOKPBITHH
4.1 OO6mas kmaccuduKaIys METO0B + +
Bec KM, %: 25 25 25 25

8 cemectp

Hepequb KOHTPOJIbHBIX MQpOIIpI/IﬂTI/Iﬁ TEKYIICIr0 KOHTPOJIA yCI€BAEMOCTH MO AUCHUIIJIMHE:

KM-5

KM-6
KM-7
KM-8

JluarHocTrka 1 U3MEpeHus IeKTPoPHU3NUECKUX CBOMCTB HaHOMaTepHasoB (KoHTponbHas
pabora)

JluarHocTrka 1 U3MEpeHus TeIUIOBBIX CBOMCTB HaHOMaTepuasioB (KonTposnbHas pabora)
Metos! cepTuduKai HAaHOMAaTepUanoB U UX QyHKIMOHAIBHBIX cBOMCTB (KosiokBuym)
MeToab! KOHTPOJISI HAHOMATEePHAJIOB U X (QYHKIMOHAIBHBIX CBOUCTB (KommokBuym)
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Bua npoMexkyTouHoil aTTecTauMu — JK3aMEH.

Wnnekc KM- | KM- | KM- | KM-
Howmep Paszgen nucuurimHbl KM: > 0 / 8
paszznena Henens 6 9 12 16
KM:
1 JlnarHocTrka 1 U3MEpeHus SJIEKTPOPU3HUECKUX U
TEIJIOBBIX CBOMCTB HAHOMATEPUAJIOB
11 DnexTpodu3nUecKue CBOICTBa HAHOMATEPHAIIOB U METO/IbI + +
' WX U3MEPEHU
19 Tennodusnyeckre cBoOcTBa HAHOMATEPHUATIOB U METOJIBI UX + +
) IUArHOCTUKU
5 Mertoap! cepTu(UKauy 1 KOHTPOJISI HAHOMATEPUAJIOB U
JMArHOCTHKYU MX (DYHKIIMOHAIILHBIX CBOMCTB
2.1 [Topomerpust + +
2.2 OnTu4eckuii KOHTPOJIb + +
2.3 KonTtpons pusmuecknx CBOHCTB + +
2.4 buocoBmMecTHMOCTE + +
Bec KM, %: | 25 25 25 25
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