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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,

XapaKTepU3YIOIUX ATanbl (POPMUPOBAHUS KOMIIETEHIIMH U OOECIEUMBAIOUINX JOCTHKECHHE
MJIAHUPYEMBIX PE3yJIbTATOB OCBOCHUSI 00pa30BaTEIHHOM MPOrPAMMBI.
OCHOBHBIMU 33Ja4aMH JUCITUTUIMHBI SIBISIOTCS:

- U3y4yeHue GU3NYECKUX U XUMUYECKUX CBOMCTB U 0OCOOEHHOCTEH HaHOMATEPHUAJIOB;

- U3y4YEHHUE METO/JI0B CO3/IaHNs HAaHOMATEPHUAJIOB U MPUOOPOB HA UX OCHOBE;

- 3HAKOMCTBO C TpeOOBaHMSIMU K MPOAYKIUM HA OCHOBE HAHOMATEPHAJIOB M METOJOB
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» HAaIpaBJIEHO Ha
dbopMupoBaHue y 00yJarOIIMXCs CIEIYIONUX KOMIIETEHIIUN (4acTh KOMITETEHITUH):

Tabnuya 2.1. Ilepeuenv xomnemenyuil, opmupyemvix y o00y4arowuxcsi npu 0C8OeHUU
OUCYUNTUHBL (Pe3YTbMambl 0C80eHUsL OUCYUNTIUHDL)

I/IHI[HKaTOpI)I JOCTHKCHUSI KOMIICTCHIIMH

MMu¢p Komnerenums N
(B paMKax TaHHOW AMCLHUIUIUHBI)
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
TEXHUYECKHE 3a/[a4h B OONACTH  |1h0G1eM B 06/IACTH HAHOTEXHOIOTHI H MHKPOCHCTEMHO
HaHOTCXHOJIOTHH 1 TEXHUKH ¥ HOBBIX MEKIUCIMIUIMHAPHBIX HAIIPABIICHHI,
OINK-1 MHUKPOCHCTCMHON TEXHUKH 1 PYKOBOJICTBYSICh 3aKOHAMH W METOaMH €CTECTBEHHBIX HAYK M
HOBBIX MEKIUCIUTUTHHAPHBIX MATEeMaTHKH
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
MEKIUCIUTUTHHAPHBIX HAIPABJICHUI
OIIK-3.1. 3HaKoM ¢ OCHOBHBIMH ITOAXO0JIaMH K pa3paboTKe
Crioco0eH ynpaBisiTh 9
METOJIMYECKUX U HOPMAaTHBHBIX JOKYMEHTOB, TEXHHYECKOU
YKM3HEHHBIM IIUKJIOM CO3JIaHHS . o
JIOKyMEHTAIIMHU B 00JIACTH HAHOTEXHOJIOTHI M MUKPOCHCTEMHOM
WHXCHEPHBIX TIPOIYKTOB B TeX MUK C
. y4EeTOM SKOHOMUYECKHX, IKOJIOTHYECKUX,
001aCTH HAaHOTEXHOJIOTUH U .
OIIK-3 N COLMAJIBHBIX U JPYIUX OrPaHUYCHHUN
MHKPOCHCTEMHON TEXHHKH C "
OIIK-3.2. BnaneeT noaxoiamMmu Jjisi pyKOBOJICTBA pa3pabOTKOi
Y4ETOM 3KOHOMHYECKHX, .
TEXHUYIECKOW IOKYMEHTAI[MHA ¥ HOPMATHBHBIX JIOKYMEHTOB B
9KOJIOTUYECKHX, COIHATbHBIX U N .
. 00JIaCTH HAHOTEXHOJIOTUI M MUKPOCUCTEMHON TEXHUKH, B TOM
JPYTHX OTpaHUYCHHIA
YHCIIE 110 YKU3HECHHOMY IMKJIY NPOJYKIUH U €€ Ka4yeCTBY
[1K-7.1. 3naeT OCHOBHBIE COBPEMEHHBIE TEXHOJIOTHUECKHE
CriocobHOCTE pa3pabaTbiBaTh N
IIPOIIECCHI U3TOTOBJICHUS] HAHOAJICKTPOHHBIX M3JIEINH
COBpPEMEHHBIE TEXHOJIOTHUECKHUE
[K-7 [1K-7.2. Bnageer HaBbIKaMu pa3pabOTKH COBPEMEHHBIX

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

TEXHOJIOTHYECKUX MPOLECCOB U3rOTOBIIEHUS HAHOAJIEKTPOHHBIX
U3IeIuN




3. MECTO JUCHUIIVIMHBI B CTPYKTYPE OII BO

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

B pamkax OIl BO oOyuaromuecs TakKe OCBaWBalOT JpYyrue AUCIUIUTMHBI /WU
MPaKTUKH, CIIOCOOCTBYIONINE JOCTIDKCHHMIO 3allJIAHMPOBAHHBIX PE3YIbTaTOB OCBOCHHS
JTUCHHUTUTAHBI «MaTepualibl HAaHOCTPYKTYPHBIX YCTaHOBOK.

Tabnuya 3.1. Ilepeuenv xomnonenmos OII BO, cnocobcmeyiowux 00CMUICeHUIO
3anaaHUpOBAHHBIX PE3YIbManos8 0C80EHUS OUCYUNTUNBL

HanMenoBaHme IpexmecrByrommue Hocnenyromue
Mndp KOMIIETeH LN nncuunnnnm/m;nynu, nucunnnnﬂbllmgnyﬂn,
NPaKTHKH NPAKTHKH

Crnioco0eH cTaBUTh U
pelaTh HHXEHEpHbIC U
HAyYHO-TEXHHUUYECKHE
3ajauM B o0xacTu CtpoeHue 1 XuMHYeCKHe CBOWCTBA
HaHOTEXHOJIOTUH U HaHOYaCTHIL

OIlK-1 MHKPOCUCTEMHOM TEXHUKU Hayuno-uccnenoBarenabckas
Y HOBBIX pabota
MCKIAUCHUITIIMHAPHBIX Texnonornueckas IIpaKTHUKa

HaIpaBlIeHUSIX Ha OCHOBE
€CTECTBEHHOHAYYHBIX U
MaTeMaTU4YECKUX MOJejIeH

CriocobeH ynpaBisTh
KM3HCHHBIM UKJIOM
CO3JaHus NHKCHCPHBIX

MPOJYKTOB B 00JIaCTH
N HayuHno-uccnegoBarenbckas
HAaHOTEXHOJIOTHH U

OI1K-3 pabota

MHKPOCHUCTEMHOMN TEXHUKH
TexHoNOrNYecKkas MpakTUKa
C YYETOM dKOHOMUYECKUX,

9KOJIOTHYECKHUX,
COLMANIBHBIX U IPYTUX
OTpaHUYECHUI
CriocoOHOCTE CuHHTE3 KOMIIO3UIIMOHHBIX
pa3pabaTtsiBaTh MaTepHajoB METOJIOM
COBpEMEHHBIE 3JIEKTPOCTIMHHUHTA

IK-7 TEXHOJIOTMYECKHE YrnepoaHbie HAHOTPYOKH,
MPOLIECCHI U3TOTOBICHUS ¢bymnepens! 1 ruapodobHas caxa
HAHORJIEKTPOHHBIX TexHonorn4yeckas npakTHKa
W3JIeUN [IpenaumniomMHaas mpakTHKa

* - 3aMONHACTCS B COOTBETCTBUH ¢ MaTpuueit komnereniuii u CYII OIl 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
CamocmosmenvHas paboma 00yuawuxcs, ax.u. 157 72 85
Konmponw (sx3amen/3auem c oyenkoti), ax.u. 27 - 27
OO01mas TPy10€eMKOCTb TUCHUTLTUHBI aK. 1. 252 108 | 144

3a4.e]I. 7 3 4

5. COAEP) KAHUE JUCIUMIIJINHbI

Tabnuya 5.1. Codeporcanue oucyuniunvl (MoOYJis) no 8UuOaAmM y4eonou pabomol

HaumeHnoBaHue pa3jieia Buja yueonoii
pasit Conep:xanue pasaesa (TeMbl) 1y

JTUCIUIIINHBI padoThI*
Tema 1.1. OCHOBBI KJTacCU(PHUKAIIMK HAHOMATEPHUAIIOB. K. C3
Tepmunosorus ’
Tema 1.2. OcHOBHBIE THIIBI CTPYKTYP HAHOMATEPHUAJIOB JIK, C3

Pazpen 1. Hanomarepuaibl

Tema 1.3. OcobeHHOCTH CBOHCTB HAHOMATEPHUAIOB U

JIK, C3
OCHOBHBIE HAIIPABJICHHS WX WCIIOIB30BAHUS
Tewma 2.1. Mctopus pa3BUTHSI HAHOTEXHOIOTHA. K. C3
OcCHOBHBIE MOHSTHSI ¥ HAPaBJICHUS Pa3BUTH ’
Tewma 2.2. Texnonornu (opMHPOBAHHSI HAHOCJIOEB JIK, C3
Pasznexn 2. HanorexHonorunu Tema 2.3. NoHHAs UMILIAHTALIAS JIK, C3
Tewma 2.4. CriocoObl OPMOBaHUS TTOIMMEPHBIX
HAHOBOJIOKOH: BBITSITUBAHUE, TEMIIJIATHBIN CUHTE3 U JIK, C3
3JIeKTpoOpMOBaHHE
Pazgen 3. Metoasl Tema 3.1. DnekTpoHHAs MUKPOCKOMUS JIK, C3
WICCIIEIOBAHUS Tewma 3.2. CexTpanbHBIE METOBI JIK, C3
HaHOMATEPHAaJIOB Tewma 3.3. CkaHupyromiyie 30H10BbI€ METOIBI JIK, C3
Tewma 4.1. HaHOTEXHOIOTHN B MUKPO3JIEKTPOHUKE
Paznen 4. Ilpumenenne P p ’ JIK, C3
OMTO3JIEKTPOHHUKE U HAHO(OTOHHKE.
HaHOMAaTepHajoB U
. Tewma 4.2. KOHCTpYKIIMOHHBIE HAHOMATEPUAITBI JIK, C3
HAHOTEXHOJIOTUH
Tema 4.3. HaHOTEXHOJIOTHH B MEIUIIMHE JIK, C3




6. MATEPHAJIBHO-TEXHUYECKOE OBECIHHEYEHUE JUCHUIIJIMHBI

Tabauya 6.1. MamepuanvHo-mexuuueckoe obecneyerue OUCYUNIUHDL

Tun aynuropun OcHaleHue ayauTopun

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

AynuTopus A MPOBENSHUS 3aHATHHA JIEKIIMOHHOTO

THIIA, OCHAIllCHHAs KOMILIEKTOM

JlexumoHHas CHEeLUATN3UPOBAHHON Mebenn; JoCKoW (IKpaHOM) U
TEXHUYECKUMHU CpeICTBAMH MyJIETUMEIHA
MIPE3EHTaLUN.
AynuTtopus A NPOBEACHNS 3aHIATUH CEMUHAPCKOTO
THIIA, IPYHIOBBIX 51 MHANBUIYATBHBIX
KOHCYJIbTaIVH, TEKYILEro KOHTPOJIA 51

CemunHapckas MIPOMEKYTOYHOMN aTTecTaluu, OCHAIICHHAS
KOMIUIEKTOM  CHENUAIM3UPOBAaHHOW Mebenn U
TEXHUYECKUMHU CpeICTBaMH MyJIbTUMEINA
[IPE3EHTaLUH.

KoMmproTepHslid Kjlacc Al TPOBEICHUS 3aHITHM,
CPYIIOBBIX M WHIWBHUIYAJIbHBIX KOHCYJIbTALIHM,
TEKYLLEro KOHTPOJISI U MPOMEXKYTOUYHOH aTTeCcTaluH,

KomnberoTepHsiit
OCHAIllEHHAs] TICPCOHAIBHBIMH KOMIIbIOTEpaMH (B
KOJMYeCTBE _ MT.), JOCKOH (3KpaHOM) U
TEXHUYECKUMHU CpeacTBaMU MyJbTHMEANA
MpEe3eHTalUN.

Aynoutopusi IS CaMOCTOSITETIbHOH — padoThI
oOyqaromuxcsi  (MOXET  WCHIOJNb30BaTbCsi IS

CaMOCTOSTENIBHON | IPOBEICHUS CEMHHAPCKUX 3aHATHI U

paboThI KOHCYJIbTAITH), OCHaIlleHHas KOMILJIEKTOM

o0yuarommxcs CIIEITUATN3UPOBAHHON MeOeIn W KOMITBIOTepaMu C
noctynom B OUOC.

* - ayMTOpHs [JIs CAMOCTOATENLHOM paboThl o0yuaromuxcs ykasbisaercs OBA3ATEJBLHO!

7. YAEBHO-METOIJUYECKOE W HWH®OPMAIMOHHOE OBECIHEYEHHE

JUCHUTINHBI

OcHosHnas tumepamypa:

1. MarepuanoBeneHue: METOJbl MCCIEIOBAaHUS CTPYKTYpbl M COCTaBa MaTepuaioB : ydeOHOe

nocoOue A akageMuueckoro 6akanaspuata / 3. B. CyBopoB. — 2-e u3n., nepepad. u gomn. —
Mockga : U3natensctBo FOpaiit, 2019. — 180 ¢. — (Bsicmee odpazosanue). — ISBN 978-5-
534-06011-9; Pexxum moctymna: https://www.biblio-online.ru/bcode/438493

®u3rKa MOIYNPOBOJIHUKOBBIX MPUOOPOB MUKPOAJIEKTPOHUKH : ydeOHOe mocolOue i By30B /
B. H. Crapocenbckuit. — 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 :
WznatenberBo FOpaiit, 2019. — 166 ¢. — (ABTopckmii yaeonuk). — ISBN 978-5-534-03637-
4; Pexxum nmocryna: https://www.biblio-online.ru/bcode/438394

4. KynpeBatsix, H. B. ®usuka MmeramnoB. Pegko3zeMenbHble METalIbl U HX COEAUHEHMS :

5



https://www.biblio-online.ru/bcode/438493
https://www.biblio-online.ru/bcode/425163
https://www.biblio-online.ru/bcode/425163

yuebHoe nocobue mnst By3oB / H. B. Kyapearteix, A. C. BoneroB. — Mocksa : M3natenbcTBo
FOpaiir, 2019 ; ExarepunOypr : U3n-Bo Ypan. yu-ta. — 197 ¢. — (YuuBepcurersl Poccun). —
ISBN 978-5-9916-9977-8 ; Pesxum nocryma: https://www.biblio-online.ru/bcode/438152

5. Hukwurenkos, H. H. TexHOIOrUst KOHCTPYKIIMOHHBIX MaTEPHAIOB. AHAIIU3 IIOBEPXHOCTH
METOJIaMU aTOMHOU (pu3uku : yueObHOe mocobue s OakanaBpuara u maructparypsl / H. H.
HuxutenkoB. — Mockga : MznarenscTBo FOpaiit, 2019. — 202 ¢. — (YauBepcuteTsl Poccun).
— ISBN 978-5-9916-6528-5; Pesxum 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 noctyna: 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 ObC, K KOTOPbIM CTYJI€HTbl YHUBEPCUTETA UMEIOT JOCTYII

HAa OCHOBAHUH 3aKJIFOYEHHBIX JIOTOBOPOB:

DNeKTPOHHO-ONOIMOTEeUHAS 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 «KoucynpTanT cTyaeHTay 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

Yuebno-memoouueckue mamepuanvl 0158 CAMOCMOAMENbHOU pabomvl 00YYAIOWUXC NPU

0CB8OEHUU OUCYUNTUHBL/MOOYIA*:

1. Kypc nexuuit mo aucuuruinHe «Matepraiibl HIHOCTPYKTYPHBIX YCTAaHOBOKY.
* - Bce y‘le6HO-MCTO,Z[I/I‘{eCKI/IC Marcpuajibl I CaMOCTOSATEILHOM pa6OTI:I 06yqa}0mnxc;1
pa3MeIaroTCd B COOTBETCTBUU C ,Z[eflCTBYIOHIHM MOPAAKOM Ha CTPpAHULIC NUCHHUIIIIMHBI B TYUC!

8. OHEHOYHBIE MATEPHAJIbI W BAJUIBHO-PEUTHHIOBAS CUCTEMA
O EHUBAHUA YPOBHA COOPMHUPOBAHHOCTH KOMIIETEHIIMHU o
JUCIUIIVIMHE

OueHouHble MaTepuanbl M OaNIbHO-pEUTHUHIOBas cHUCTEMa™ OlLEHUWBAHUA YpPOBHS
c(OpMHUPOBAHHOCTH KOMIIETEHIIUH (YaCTH KOMIETEHIIMI) [0 UTOraM OCBOEHUS AUCLIUILIIUHBI
«Marepuasibl HAaHOCTPYKTYPHBIX YCTaHOBOK» IIpeACTaBiieHbl B [IpuinokeHuM K Hacrosien
Paboueii nporpaMMe JUCHUIUIMHBI.


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 ¢opMupyroTCS Ha OCHOBaHWUHU TPEOOBAHUI COOTBETCTBYIONIETO JOKAILHOTO HOPMATHBHOTO aKTa
PYJIH.
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