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1. HEJb OCBOEHUA JUCHHUIIINHBI

HCHBIO OCBOCHM AHUCHHUIIIMHBI «MaTepI/IaJIBI HAaHOCTPYKTYPHBIX YCTAHOBOK» ABJISACTCA
IMMOJIY4YCHHUC 3HaHHﬁ, YMCHHﬁ, HABBIKOB MU OIIbITa ACATCIBHOCTH B obacTu HaHOTCXHOJIOFI/Iﬁ,
MCTOOOB CO3JdaHUSA HAHOMATCPHAJIOB H HpI/I60pOB Ha HX OCHOBC, MCTOJOB HCCJIICAOBAHMUA

HaHOMAaTCPHAJIOB,

Pa3BUTHUC q)HSI/I‘ICCKOFO MBINUJICHHUA MW TCXHOJOIMYCCKHUX HABBIKOB,

XapaKTePU3YIOLIUX ATarnbl (OPMUPOBAHMS KOMIIETEHIIUH U OOECHEUYHBAIOUINX JIOCTHKCHHE
MJIAaHUPYEMBIX PE3yJIbTATOB OCBOCHHS 00Pa30BaTEIbHON MPOTPAMMBL.
OCHOBHBIMH 33Ja4aMH JUCITUTUIMHBI SIBISIOTCS:

- U3y4yeHue GU3NYECKUX U XUMUYECKUX CBOMCTB U 0OCOOEHHOCTEH HaHOMATEPHUAJIOB;

- U3y4EHHUE METOJI0B CO3/IaHHs HAaHOMATEPHUATIOB U MPUOOPOB HA UX OCHOBE;

- 3HAKOMCTBO C TpeOOBaHMSIMU K MPOAYKIMM HA OCHOBE HAHOMAaTEpHAIOB M METOJIOB
UCCJIEA0BaHUs [TapaMeTPOB, OJYUEHHBIX CTPYKTYP;

- paccMOTpEHUE BOIIPOCOB POJIM HAHOMATEPHUAJIOB B PA3BUTUU TEXHOJIOTMI Ha MPEINPUATHUIX
MHUKPO3JIEKTPOHUKH.

2. TPEBOBAHMUA K PE3YJIBTATAM OCBOEHUSA JUCIHUIIJIMHBI

OcBoeHune AUCUMIUIMHBI «Martepuanbl HAaHOCTPYKTYPHBIX YCTaHOBOK» HAalpaBJIEHO Ha
dbopMupoBaHue y 00yJarOIIMXCs CIEIYIONUX KOMIIETEHIIUN (4acTh KOMITETEHITUH):

Tabnuya 2.1. Ilepeuenv xomnemenyuu, opmupyemvix y o00yUaAOWUXCA NPU OCBOEHUU
OUCYUNTUHBL (Pe3YTbMambl 0C80eHUsL OUCYUNTIUHDL)

I/IHI[HKaTOpI)I JOCTHKCHUSI KOMIICTCHIIMH

I gp Komnerenuus (B paMKax TaHHOW AMCUHUIUIMHBEI)
OIIK-1.1. 3HaeT OCHOBHBIE 3aKOHBI, IIOJIOKEHUS U METOIbI B
Crioco0eH cTaBUTh U pelaTh 00JIaCTH €CTECTBEHHBIX HayK U MaTeMaTHKU
WHKCHCPHBIC 1 HAYyTHO- OIIK-1.2. YMeeT BbISIBIATh €CTECTBEHHO-HAYIHYIO CYIIHOCTD
TEXHUYCCKHC 3a/1a4H B 001aCTH | 1poGieM B 06IACTH HAHOTEXHOIOTHI 1 MUKPOCHCTEMHOI
HAHOTCXHOIOTH 1 TEXHUKH ¥ HOBBIX MEKIUCIMIUIMHAPHBIX HAITPABICHHUIH,
OINK-1 MHUKPOCHCTCMHON TEXHUKH 1 PYKOBOJICTBYSICh 3aKOHAMH W METOaMH €CTECTBEHHBIX HAYK M
HOBBIX MEXKIUCIHUILTHHAPHBIX MATEMATHKI
HaNpaBJICHISX Ha OCHOBE OIIK-1.3. BiajieeT MHCTpPyMEHTaMK aHAIIM3a U PELICHUS
CCTCCTBCHHOHAYHYHBIX M MHXEHEPHBIX M HAyYHO-TEXHUYECKUX 3a]a4 B 00JIaCTH
MaTeMaTHICCKUX MOACIICH HAaHOTEXHOJIOTHI ¥ MUKPOCHCTEMHOM TEXHUKHU Y HOBBIX
MEXKIMCIMIUTMHAPHBIX HAIPABJICHUI
OIIK-3.1. 3HaKoM ¢ OCHOBHBIMH ITOAXO0JIaMH K pa3paboTKe
CnocobeH yrpaBisiTh N
METOIMYECKUX U HOPMATHBHBIX JIOKYMEHTOB, TEXHHYECKON
PKUSHCHIBIM LUIJIOM COSAARUA 1 oo\ jeyranmy B 061aCTH HAHOTEXHOMOTHI H MHKPOCHCTEMHOI
ngeHepHHX HPOAIYKTOB B TEXHHUKH C yIETOM SKOHOMHYECKHX, IKOJIOTHYECKHUX,
OIIK-3 ;Hiif;z::;;?;:eioﬁrﬁsmﬂc COLIMAJIBHBIX U APYTUX OTPaHUYECHUN
YIETOM IKOHOMIIECKILX, OIIK-3.2. BJEaz[eeT MTOIXOJJaMH [T PYKOBOJICTBA pa3paboTKOit
SKOTIOTHYECKHX, ColHanbpx i | S\ HHIECKOH IOKYMEHTALHH i HOPMATHBHEIX JOKYMEHTOB B
R ——— 00J1aCTH HAHOTEXHOJIOTUI ¥ MUKPOCUCTEMHOMN TEXHHUKH, B TOM
YHCIIE [0 KU3HEHHOMY IHKJTY POYKIIMH U €€ Ka4eCTBY
C [1K-7.1. 3naeT OCHOBHBIE COBPEMEHHBIE TEXHOJIOTHUECKHE
MOCOGHOCTS paspadaThisaTh HPOIIECCH] U3TOTOBJIEHUS] HAHODJIEKTPOHHBIX M3/IENTHI
[K-7 COBPEMEHHDIC TEXHONOTHACCKUE  frprg7s. Brnaneer HaBbIkaMu pa3paOOTKH COBPEMEHHBIX

IMPOUECCChI U3TOTOBJICHUSA
HAHO3JICKTPOHHBIX I/IS}_ICJ'II/Iﬁ

TEXHOJIOTHYECKUX MPOLECCOB U3rOTOBIIEHUS HAHOAJIEKTPOHHBIX
U3IeIuN




3. MECTO JUCHUIIVIMHBI B CTPYKTYPE OII BO

Jucruiuimaa «Martepualibl HAaHOCTPYKTYPHBIX YCTaHOBOK» OTHOCHTCS K 0053aTEIbHO
yactu 0s0ka b1 OIT BO.

B pamkax OIl BO oOydvaroniuecs TakkKe€ OCBAaWBAIOT JPYrue AUCIUTIINHBI W/WIA
MPaKTUKH, CIIOCOOCTBYIONINE JOCTIDKCHHMIO 3allJIAHMPOBAHHBIX PE3YIbTaTOB OCBOCHHS
JTUCHHUTUTAHBI «MaTepualibl HAaHOCTPYKTYPHBIX YCTaHOBOK.

Tabnuya 3.1. Ilepeuenv xomnonenmos OII BO, cnocobcmeyiowux 00CMUICeHUIO
3anaaHUpPOBAHHbBIX PE3YIbMANmO08 0C80CHUS OUCYUNTUNBL

IIpenmecTByiomue IMocaenywommue
Hud Haumenosanue nncﬂﬂinnﬂm/yMolzlll JIN nucunﬂnnillilll\l;lon JIN
P KOMIIeTeHIIHH % o, % Y,
NMPaKTHKH NMPaKTHKH
Crioco0€eH CTaBUTh U
pemaTs HHKEHEPHBIE U
HayYHO-TEXHUYIECKIE
3a1a4yu B 00J1aCTH
HAHOTEXHOJIOTHH U Hayuno-uccnenoBarenabckas
OIlK-1 MUKPOCHUCTEMHON TEXHUKH pabota
M HOBBIX TexHomornyeckas mpakTUKa
MEKTUCITUTUTMHAPHBIX
HaIpaBlIeHUSIX Ha OCHOBE
€CTECTBEHHOHAYYHBIX U
MaTeMaTHYeCKNX MoJeJIe
CriocobeH ynpaBisTh
JKU3HEHHBIM [IUKJIOM
CO3J1aHMs] NHKCHEPHBIX HanexHnocts ycTpoiicTB
MPOJYKTOB B 00JIaCTH HaHORJICKTPOHHOH 1
OITK-3 HAHOTEXHOJIOTHH U MUKPOCHCTEMHON TEXHUKA
MHKPOCHUCTEMHOMN TEXHUKH Hayuno-uccnenoBarensckas
C Y4ETOM 3KOHOMHYECKHUX, pabota
JKOJIOTUYECKHX, TexHoIOTHYECKAs! MPAKTUKA
COLMATBHBIX U APYTUX
OTpaHUYECHUI
TexHoJsorust HaHECEHHUST TOHKUX
IUIEHOK
TexHosorust U3roTOBJIEHUS
CTPOMCTB HAHO- U
CriocoOHOCTE yerp o
MUKPOCHCTEMHON TEXHUKA
pa3pabaTbiBaTh
TexHomorus Npou3BoICTBA
COBPCMCHHDIC reTEPOCTPYKTYPHBIX
TIK-7 TEXHOJIOTUYECKUE POCTPYKTYP
WHTETPATBLHBIX CXEM
MIPOTIECCHI M3TOTOBIICHUS
TexHoMOrUU MPOU3BOACTBA
HaHODJICKTPOHHBIX o
o OTTORJIEKTPOHHOM 6a3bI
H3JIeTUH
TexHOIOrMH N3rOTOBICHHUS
J1a3epOB HA OCHOBE HAHOCTPYKTYP
TexHomornyeckas mpaKkTUkKa
[IpegmumioMHas mpakTHUKa

* - 3aMOJHSACTCS B COOTBETCTBUM ¢ MaTpuiei kommnereHnuii u CYII OI1 BO




4. OFBEM JJUCHUILINHBI U BUJIbl YYEBHOM PABOTHI

OO0mmas TpyI0eMKOCTh TUCIMILTNHBI «MaTepraabl HAHOCTPYKTYPHBIX YCTaHOBOKY» COCTaBIISICT
5 3aUeTHBIX €IUHUILIL.

Tabnuya 4.1. Buowr yuebnoii pabomui no nepuodam ocsoenus OIT BO ons OYHOH
dopmbl 06yuenus

. BCEI'O, Cemectp(-b1)
Bua y4eOHoii padoTsI AL 1 5 3 1

Koumaxmmnas paboma, ax.u. 68 36 32
Jlexiu (JIK) 34 18 16
Jlaboparopusie pabots (JIP) - - -
[NpakTrueckue/cemuHapckue 3austus (C3) 34 18 16
Camocmosmenvras paboma 00yuawuxcs, ax.u. 85 72 13
Kypcosas paboma 72 - 72
Koumponw (sx3amen/3auem ¢ oyeHkoll), ax.u. 27 - 27
OO01mas Tpy10€eMKOCTb THCIHUTLTUHBI Sk 252 108 | 144

3a4.el. 7 3 4

5. COAEP’)KAHUE JUCIUITJIMHBI

Tabnuya 5.1. Codeporcanue oucyuniunvl (Mo0yJs1) no 8udam y4ebHot pabomol

HaunMenoBanue pazgesa Bua yyeonoii
pasi Coaep:xanue pasgesia (TeMbl) 1y

JUCHUIJIMHBI padoThI*
Tema 1.1. OCHOBBI KJTacCU(HUKAIIMK HAHOMATEPHUAIIOB. K. C3
TepmuHnonorus ’
Tema 1.2. OcHOBHBIE THIIBI CTPYKTYP HAHOMATEPHUAJIOB JIK, C3

Paznen 1. Hanomarepuanst

Tema 1.3. OcobeHHOCTH CBOHCTB HAHOMATEPHUAIOB H

JIK, C3
OCHOBHBIC HaIPaBJICHHS X UCTIOJIL30BAHUS
Tema 2.1. VcTopus pa3BUTHS HAHOTEXHOJIOT U, K. C3
OcCHOBHBIE MTOHSTHUS M HANIPAaBJICHUS PA3BUTHUS ’
Tewma 2.2. Texnonoruu (OpMHPOBAHHSI HAHOCIIOEB JIK, C3
Pasgen 2. Hanorexnonoruu Tema 2.3. MoHHast UMILIaHTALAS JIK, C3
Tewma 2.4. CriocoOb1 pOpMOBaHUS TOTHUMEPHBIX
HaHOBOJIOKOH: BBITSITMBaHUE, TEMIUIATHBIN CUHTE3 U JIK, C3
asekTpodopMoBaHue
Pazgen 3. Metoas! Tema 3.1. DneKkTpOoHHAS MUKPOCKOTIHS JIK, C3
WICCIIEIOBaHUS Tewma 3.2. CnexTpanbHbIE METOIBI JIK, C3
HaHOMATEpHAJIOB Tewma 3.3. CkaHupyronye 30H10BbI€ METOIBI JIK, C3
Tema 4.1. HaHOTEXHOJIOTHH B MUKPO3JIEKTPOHHKE
Paznen 4. Ilpumenenue P P ’ JIK, C3
OMITOANIEKTPOHHKE U HAHO(DOTOHHKE.
HaHOMAaTEpHUaIOB U
. Tewma 4.2. KOHCTpYKIIMOHHBIE HAHOMATEPUAITBI JIK, C3
HAHOTEXHOJIOTUH
Tema 4.3. HaHOTEXHOJIOTUH B MEIUIIMTHE JIK, C3




6. MATEPHAJIBHO-TEXHUYECKOE OBECIHHEYEHUE JUCHUIIJIMHBI

Tabauya 6.1. MamepuanvHo-mexuuueckoe obecneyerue OUCYUNIUHbl

Tun aynuropun

OcHaleHue ayauTopun

Crnenuaau3upoBaHHOe
yueOHoe/s1adopaTopHoe
obopynoBanme, IO u
MaTepHuaJIbl 1J151 0CBOEHHUS
AUCHUTLTHHBI
(Ipr HEOOXOTUMOCTH)

JlekmonHas

Aynuropus Al IPOBEINCHUS 3aHITUH JIEKLINOHHOTO
TUIA, OCHAILlEHHAsI KOMILJICKTOM
CTHECLUAIN3UPOBAHHON Mebenn; OoCKor (IKpaHoM) u
TEXHUYECKUMHU cpeAcTBaMHU MyJbTHMEANA
NIPE3EHTALUN.

CemuHapckas

AynuTtopus A NPOBEJAeHUS 3aHITUH CEMUHAPCKOTO
THUIIA, TPYMIOBBIX u WHIUBHTyaIbHBIX
KOHCYJIbTaIH, TEKYILEro KOHTPOJIIS 51
MIPOMEKYTOUHOM aTTecTanuu, OCHAIIICHHAs
KOMIUICKTOM  CHEIHMAIM3UPOBAaHHOW Mebenn U
TEXHHYECKUMU CpeICTBaMHU MyJIETUMEIHA
NIPE3EHTALAH.

KomnberoTepHsiit
KJ1acc

KoMmmbproTepHslid Kjlacc Al TPOBEICHUS 3aHITHM,
CPYIIOBBIX M HHIWBHIYAJIbHBIX KOHCYJIbTALUM,
TEKYLIEro KOHTPOJIA U MPOMEKYTOUYHON aTTECTALNH,
OCHAIIICHHAs TEPCOHAILHBIMU KOMIIbIOTepaMu (B
KOJMYECTBE _ MT.), JOCKOH (’KpaHoM) U
TEXHHYCCKUMU CpencTBaMHU MyJbTUMEANA
MPE3CHTALUN.

JLtst
CaMOCTOSATEIIbHOMN
paboThI
00yyJaronmxcs

Aynutopusi IS CaMOCTOSITEILHOW — PabOThI
obOyvaromuxcsi  (MOXET  WCIONB30BaThCs  JUIS
MPOBEICHHUS CEMHUHAPCKUX 3aHATHI 5
KOHCYJIbTAIIHA), OCHAILIEHHAs KOMILIEKTOM
CHCIHUATU3UPOBAHHON MEOET M KOMIIBIOTEpaMHU C
noctynom B OUOC.

* - ayMTOpHs [JIs CAMOCTOATENLHOM paboThl o0yuaromuxcs ykasbisaercs OBA3ATEJBLHO!

7. YYEBHO-METOJIUYECKOE
JUCHUTINHBI

OcHosHnas tumepamypa:

1. MarepuanoBefeHue: METOAbI HCCIEIOBAHUS CTPYKTYPhl M COCTaBa MAaTEpUAJIOB :

N HNHOPOPMAIMOHHOE

OBECIIEYEHHE

yuebHoe

nocobue nms akagemudeckoro 6akanaspuara / 3. B. CyBopoB. — 2-¢ u3l., mepepad. u 101, —
Mockga : U3natensctBo FOpaiit, 2019. — 180 ¢. — (Bsicmee odpa3osanue). — ISBN 978-5-
534-06011-9; Pexxum moctymna: https://www.biblio-online.ru/bcode/438493

®u3rKa MOIYNPOBOJIHUKOBBIX MPUOOPOB MUKPOAJIEKTPOHUKH : ydeOHOe mocolOue i By30B /
B. U. Crapocenbckuii. — Mocksa : UznarensctBo Opaiit, 2019. — 463 c. — (baxanasp.
Axanemuueckuii kypc). — ISBN 978-5-9916-0808-4; Pexxum mocrtyma: https://www.biblio-
online.ru/bcode/425163.

[TnotaukoB, I'. C. MUKpPOIJIEKTPOHUKA: OCHOBBI MOJICKYJISIPHOW JJIEKTPOHUKHU : y4eOHOE
nocobue g By3o / I'. C. ITnotaukos, B. b. 3aiine. — 2-e u3n., ucnp. u gon. — Mocksa :
UznatenberBo FOpaiit, 2019. — 166 ¢. — (ABTopckmii yaeonuk). — ISBN 978-5-534-03637-
4; Pexxum nocryna: https://www.biblio-online.ru/bcode/438394

4. KynpeBateix, H. B. ®wusuka meramioB. Penko3emenbHble MeTaulbl U HX COCIUHCHHS
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https://www.biblio-online.ru/bcode/438493
https://www.biblio-online.ru/bcode/425163
https://www.biblio-online.ru/bcode/425163

yuebHoe nocobue mins By3oB / H. B. Kynpesartbix, A. C. BoneroB. — MockBsa : M3natenbcTBo
FOpaiir, 2019 ; ExarepunOypr : 3n-Bo Ypan. yu-ta. — 197 ¢. — (YuuBepcurersl Poccun). —
ISBN 978-5-9916-9977-8 ; Pexxum nocryma: https://www.biblio-online.ru/bcode/438152

5. Hukwurenkos, H. H. TexHOIOrUs KOHCTPYKIHOHHBIX MaTEPUAIOB. AHAIIN3 IIOBEPXHOCTH
METOJIaMU aTOMHOU (pu3uku : yueOHOe mocobue s OakanaBpuarta U maructparypsl / H. H.
HuxutenkoB. — Mockga : MznarenscTBo FOpaiit, 2019. — 202 ¢. — (YauBepcuteTsl Poccun).
— ISBN 978-5-9916-6528-5; Pesxxum moctymna: https://www.biblio-online.ru/bcode/433936

Jlonoanumenvrnaa rumepamypa:

1. Wmommn, A. C. JudpakuuoHHBI CTPYKTYpHBIA aHanu3 B 2 4. YacTp 2 : yuebHOe mocobue
mis By3oB / A. C. Wmrommn, A. II. Opemko. — 2-¢ u3n., uchnp. U jgon. — Mocksa :
WznatenberBo FOpaiit, 2019. — 299 ¢. — (ABTopckuii yuebnuk). — ISBN 978-5-534-04324-
2; Pexxum noctyma: https://www.biblio-online.ru/bcode/438750

2. PaukoB, M. HO. ®usmudeckne OCHOBHI M3MEpPEHUU : yueOHOE MOCOOHME IS aKaJIeMUYECKOTO
OakanaBpuata / M. }O. PaukoB. — 2-¢ u3a., ucnp. u non. — Mocksa : U3marensctBo FOpaiiT,
2019. — 146 c. — (bakanaBp. Axagemuueckuii kypc). — ISBN 978-5-534-09510-4; Pexxum
nocryma: https://www.biblio-online.ru/bcode/437556

Pecypcol unghopmayuonno-menekommynukayuornnou cemu « dumepremy:

1. ObC PYJIH u croponnue 3bC, K KOTOPBIM CTYA€HTbl YHUBEPCUTETA UMEIOT JOCTYII

Ha OCHOBaHUU 3aKJIFOYEHHBIX JJOTOBOPOB:

DNEeKTPOHHO-ONOINOTEeUHAS cucreMa PYJIH — OBbC PYJIH

http://lib.rudn.ru/MegaPro/Web

- OBC «YHuBepcurerckas oubaroreka onnaia» http://www.biblioclub.ru

- OBC HOpaiit http://www.biblio-online.ru

- ObC «KoHcynbTaHT cTynenta» Www.studentlibrary.ru

- OBC «JIanb» http://e.lanbook.com/

- ObC «Tpounknii MOCT»

2. ba3bl JaHHBIX U MOUCKOBBIE CUCTEMBI:

- DJEKTPOHHBIM (OHA TPaBOBOH UM HOPMATHUBHO-TEXHUYECKOW TOKYMEHTAIMH

http://docs.cntd.ru/

- mouckoBas cucrema Sunekc https://www.yandex.ru/

- mouckoBas cucrema Google https://www.google.ru/

- pedepaTuBHas 6a3a manabix SCOPUS http://www.elsevierscience.ru/products/scopus/

- PUHL] - nanunonansHas Oubnuorpaduueckas 6a3za JaHHBIX HAYYHOI'O IIUTHPOBAHUS

https://elibrary.ru/authors.asp

Vuebno-memoouueckue mamepuanvl 01 CamoCmosmenbHou pabomol 00y4aOWUxXcs npu

0CB8OEHUU OUCYUNTUHBL/MOOYIA*:

1. Kypc nexuuit mo aucuuruinHe «Matepraiibl HIHOCTPYKTYPHBIX YCTAaHOBOKY.
* - Bce y‘l€6H0-MCTO,Z[I/I‘-ICCKI/IC MaTtepuajbl I CaMOCTOSITEILHOM pa6OTI:I 06yqa}0mnxc;1
pa3MeIaroTCd B COOTBETCTBUU C ,Z[eflCTBYIOHIHM MOPAAKOM Ha CTPpAHULIC NUCHHUIIIIMHBI B TYUC!

8. OHEHOYHBIE MATEPHUAJIbI M BAJUIBHO-PEUTHHIOBAS CUCTEMA
O EHUBAHUA YPOBHA COOPMHUPOBAHHOCTH KOMIIETEHIIMHU o
JUCIUIIVIMHE

OneHOYHBIE MaTepHaibl W OaJIbHO-PEUTHUHTOBAas CUCTEMa™ OIICHUBAaHHS YpPOBHSA
c(hOpMUPOBAHHOCTH KOMIIETCHIIMH (YaCTU KOMIETEHIIUI) IO UTOTaM OCBOCHUS JUCIUTIIIMHBI
«Marepuanbl HAaHOCTPYKTYPHBIX YCTAHOBOK» IMpeicTaBieHbl B [IpuioxkeHun k HacTosmiei
Paboueit nporpamme qUCHUTLIAHEI.


http://lib.rudn.ru/MegaPro/Web
http://www.biblioclub.ru/
http://www.biblio-online.ru/
http://www.studentlibrary.ru/
http://e.lanbook.com/
http://docs.cntd.ru/
https://www.yandex.ru/
https://www.google.ru/
http://www.elsevierscience.ru/products/scopus/
https://elibrary.ru/authors.asp

* - OM u BPC (dopmupyrOTCS HA OCHOBaHWHU TPEOOBAHHI COOTBETCTBYIOIIETO JIOKAJTHPHOTO HOPMAaTUBHOTO aKTa
PYJIH.
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