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1. IIEJIb OCBOEHUSA JUCHUIIIMHBI

Ilenpro ocBoeHMs aucIUIUIMHBL «HamexHOCTh yCTPOWCTB HAHOMIEKTPOHHOU H
MUKpPOCUCTEMHOM TEXHHUKH» SIBIIAE€TCA (DOPMHpOBAHHME HEOOXOAMMOro oObeMa 3HAHUM,
YMEHUH U HABBIKOB, [IO3BOJIIOIIMX pPa3BUTh KOMIIETEHIMH B OOJacCTH HAJEKHOCTU
YCTPOMCTB HAHORJIEKTPOHHOM M MHUKPOCUCTEMHOW TEXHHMKH, YCBOCHHE 3HAHWM M MOJIy4YEHUE
HABBIKOB TI0 00ECIIEUEHUI0 HAJEKHOCTU Ha BCEX dTamax >KM3HEHHOI'O IUKJIA YCTPOWCTB U
YIPABICHUIO MpOorpaMMaMu OOECHEYEeHHs] HAJEKHOCTH HOBOM TEXHUKHM M TEXHOJIOTHIA;
NpUOOpPETEHNE HAaBBIKOB M0 KOHCTPYKTOPCKO-TEXHOJOTHYECKON ONTUMHU3ALUNYCTPONCTB Ha
OCHOBE HAaHONPUOOPOB, a TAKKE MO COCTABJICHUIO HHKEHEPHBIX METOJUK BBIIOJIHEHHUS
KOHCTPYKTOPCKO-TEXHOJIOTUYECKON ONTUMHU3ALMUYCTPONCTB HA OCHOBE HAHONIPUOOPOB.

2. TPEBOBAHMUSA K PE3YJIbTATAM OCBOEHUS JUCIUIIJINHbI

OcBoenne  mucuuiuinHbel  «HaneXHOCTp  yCTPOWCTB ~ HAHOMJIEKTPOHHOW U
MUKPOCHUCTEMHON TEXHUKW)» HAIMpaBlIeHO Ha (popMHupoBaHHE Yy OOYyYaIOIIUXCS CIEMYIOUIUX
KOMITETCHITNH (4acTh KOMIETEHIINN):

Tabnuya 2.1. Ilepeuenv kKomnemeHyui, Gopmupyemvlx y o00y4arOWuxcs npu O0C80eHUU

OUCYUNTIUHDBL (PE3YIbMAMbl 0C80EHUSL OUCYUNIUHDL)

[np Kommerenust HNuaukaTopol JOCTHZEHHST KOMIETeHIIH
(B paMKax TaHHOW AMCLMIUIUHBEI)
OI1K-3.1. 3HaKoM ¢ OCHOBHBIMU TOAX0JIaMH K pa3paboTKe
Crioco0eH ynpaBisiTh METOJIUYECKUX ¥ HOPMATUBHBIX JIOKYMEHTOB, TEXHUYECKOU
JKU3HCHHBIM IMKJIOM CO3J]aHUsl  |ZOKyMEHTAalUH B 001aCTH HAHOTEXHOJIOTUH U
WHXEHEPHBIX MPOTYKTOB B MUKPOCHUCTEMHOMN TEXHUKH C yI€TOM YKOHOMHUYECKHX,
OITK-3 00JacTH HAHOTEXHOJIOTUH H HKOJIOTMYECKUX, COITUATBHBIX U IPYTHX OTpaHUYeHUN
) MUKPOCUCTEMHOUN TEXHUKH C OIIK-3.2. Bnageer moaxonaMu AJisi pyKOBOJICTBA
y4€TOM SKOHOMUYECKUX, pa3paboTKON TEXHUYECKOMH JIOKYMEHTAIUH U HOPMATHUBHBIX
9KOJIOTUYECKUX, COLIUANIBHBIX U |JOKYMEHTOB B 00JIaCTH HAHOTEXHOJOTHI U MUKPOCHCTEMHOM
JIPYTUX OrpaHUYEHUN TEXHHUKH, B TOM YHCIIE 110 )KU3HEHHOMY IHKITY TIPOTYKITHH U
ee Ka4eCTBY
I'oToBHOCTH (hOPMYIHPOBATH [TIK-1.1. 3HaeT OCHOBHBIE MOAXOBI U METOIBI
LENH ¥ 331a94 Hay4IHBIX (dbopMynupoBaHHSA Leliei U 3a/1a4 HAYYHBIX HCCIeJOBaHUH B
WCCIIeIOBAaHNHN B 00JIaCTH 001acTH HAHOTEXHOJIOTUH ¥ MUKPOCHCTEMHON TEXHUKH
HAaHOTEXHOJIOTHHU U
IK-1 MUKPOCHCTCMIIOH TEXHHIH, I1K-1.2. YMeeT 000CHOBaHHO BBIOMpATh TEOPETHUECKHE U
000CHOBAaHHO BHIOMPATh
TEOpeTHIECKHE B OKCMEPUMEHTAbHBIE METOBI M CPECTBA PEIIEHHA 38711
SKCTIEPHMEHTATTHHBIC METOJb! 1 Hay4HBIX HCCIIE/IOBAHNH B 00J1aCTH HAHOTEXHOJIOTHH H
MUKPOCUCTEMHOUN TEXHUKU
CPEJICTBA pEIICHUS
c(hopMyIIMPOBaHHBIX 3a/1a4
I1K-6.1. 3HaeT TpeOoBaHHS K KOHCTPYKTOPCKOM
CrocoOHOCTD BBHITIOJTHATH JIOKYMEHTAITUH JIJIS 3aITyCKa B IPOU3BOICTBO
MOJITOTOBKY KOHCTPYKTOPCKON  |HAHOTE€TEPOCTPYKTYPHBIX JIEMEHTOB U YCTPOUCTB Ha UX
JIOKYMEHTAIIUH IS 3aITyCKa B OCHOBE
MIPOM3BOCTBO U pa3pabateiBath |[1K-6.2. YMeer pa3pabaTriBaTh METOAMKH UCIIBLITAHUH,
[K-6 METOUKH UCTIBITAaHHH, KOHTPOJIA U OTOPAKOBKH HAHOT€TEPOCTPYKTYPHBIX 3JIEMEHTOB
KOHTPOJIS U OTOPAKOBKHU Y YCTPOMCTB Ha UX OCHOBE
HAHOTETEPOCTPYKTYPHBIX [1K-6.3. Brnageet HaBbIKaMH MOJATOTOBKH KOHCTPYKTOPCKOH
JJIEMEHTOB M YCTPOWCTB HA UX  |JOKYMEHTALIMH IS 3aIlycKa B ITPOU3BOACTBO
OCHOBE HaHOTE€TEPOCTPYKTYPHBIX AIEMEHTOB U YCTPONCTB Ha UX
OCHOBE




3. MECTO JUCHHUIIJIMHBI B CTPYKTYPE OII BO

Jucuunnuaa « Hage:kHOCTh YCTPONUCTB HAHORJIEKTPOHHON M MUKPOCUCTEMHOM TEXHUKN)
OTHOCHUTCS K BApMATUBHOM KOMIIOHEHTE 00s13arenbHoi yactu 6ioka b1 OIT BO.

B pamkax OIl BO oOyuaromuecs TakKe OCBaWBalOT JpYyrue AUCIUIUTMHBI /WU
MPaKTUKH, CIIOCOOCTBYIOIIME JOCTIKEHHMIO 3allJIAHUPOBAHHBIX PE3YIbTATOB OCBOCHHUS

TuCcHUIIMHBL «Hale)KHOCTh yCTPOMCTB HAHOSJIEKTPOHHON U MUKPOCHCTEMHOW TEXHUKH.

Tabnuya 3.1. Ilepeuenv xomnonenmos OII BO, cnocobcmeyiowux 00CMUNCEHUIO

3ANn1AHUPOBAHHBIX PE3YTbMAaANn 06 OC60EHUS ()MCLiul/lflqul

HanMenoBaHme IIpexmecrByromue Hocnenyromue
Mudp KOMIIETeH N AUCUMILINHBI/MOIYJIH, AUCUMILUINHBI/MOAYJIH,
MPAKTHKH* NPAKTUKH*
Crnioco0eH ynpaBisiTh
XKHU3HEHHBIM IIUKJIOM
CO3JIaHMS UHKECHEPHBIX
MPOJYKTOB B 061acTH Hayuno-uccnenoBarenabckas
HaHOTEXHOJIOTUH U Martepuainbl gq
OIIK-3 MHKPOCUCTEMHOM HaHOCTPYKTYPHBIX ?}a ora
TEXHUKH C yYETOM YCTaHOBOK CXHOTIOTIHICCHAS NPaKTHKA
SKOHOMHHECKIIX, I'ocymapcTBeHHBIH 9K3aMeH
9KOJIOTHYECKHUX,
COLMAJIBHBIX U IPYTUX
OTpaHUYECHUI
l'otoBHOCTB
(hopMynHUpOBaTh LU U
3aa4i Hay4YHBIX
WCCIIeIOBaHUH B 00J1aCTH
HAHOTEXHOTOMH I HaquO-HCCHeI[OBaTeHBCKaH
. aboTa
MHKPOCHCTEMHOH IE[pe)lI[I/IHJ'IOMHaﬂ NpaKTUKa
IK-1 TEXHUKH, 0O0CHOBAHHO r .
BBIOMPAThH TEOPETUIECKUE OCYHAPCTBEHHDIN SKSaMert
H SKCTICPHMEHTATEHBIE BrimyckHas kBanuduKauoHHas
METO/IBI U CPEZICTBA padora
peneHus
chOopMyJINPOBaHHBIX
3a/1aq
CrocoOHOCTH BEITIONHSATH
HOATOTOBKY 5532;;1?: HMHHOBAaIlMOHHOTO
zgg;;i};ﬁzl;c;ﬁﬂ Design of innovative product /
3aI1ycKa B IIPOM3BOJICTBO Co3z/anre MHHOBAIIMOHHOTO
[1K-6 pa3pabaTeIBaTh METOIUKH HpoayKTa
HCHBITaHHﬁ, KOHTPOJIS U Texnomornueckas IIpaKTHUKa
OTOpaKOBKH [peanunnomuas TpaKTHKa
HAHOTeTEPOCTPYKTYPHBIX I'ocynapcTBeHHBII DK3aMEH
AIEMEHTOB B YCTPORCTR Brmycknas kBanuguKanoHHas
Ha MX OCHOBE padora

* - 3aIIOJIHAETCS B COOTBETCTBUH ¢ MaTpuiei kommereHui u CYIT OIT BO

4. OFBEM JIACIUILIMHBI U BUJIbI YYEBHOM PABOTHI

OO6mass TpyAOeMKOCTh AucCHUIUIMHBL «HagekHOCTh  yCTpPOWCTB HAHOARJIEKTPOHHOM U
MUKPOCHUCTEMHOM TEXHUKU» COCTABIISIET S 3aUETHBIX €UHUIL.
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Tabnuya 4.1. Budwr yuebnoii pabomui no nepuodam ocsoenus OI BO o1s OYHOH

dopmbl 06yuenus

N BCETO, CemecTp(-b1)
Buj yueOHoii padoThI AK AL 1 5 3 7

Konmaxmmnas paboma, ax.u. 68 68
Jlexmmn (JIK) 34 34
Jlabopatopubie pabots (JIP) - -
ITpaktnueckue/cemunapckue 3anatus (C3) 34 34
CamocmosmenvHnas paboma 00yuawuxcs, ax.u. 76 76
Koumponw (sx3amen/3auem ¢ oyeHkoll), ax.u. 36 36
OO0mast Tpy10eMKOCTb M CHUILTHHBI ar4. 180 180

3a4.el. &) B

5. COAEP’)KAHUE JUCIUIIJIMHBI

Tabnuya 5.1. Codeporcanue oucyuniunvl (MoOYJis) no 8UuOaAM y4eoHou pabomol

HaunMenoBaHnue pazgesa

Conep:xxanue pa3jea (TeMbl)

Bup yyeOHoii

pamuocurnaioB CBUnuana3ona Ha OCHOBE
PE30HAHCHO-TYHHEIBHBIX JTHOJOB

JTUCIUIIINHBI padoTbI*
Tema 1.1. Beenenue. JIK, C3
Tema 1.2. OcHOBHBIE TEPMHUHBI U ONIPEICTICHUS TEOPUH K. C3
HaJIeKHOCTH ’
Tewma 1.3. [lokazarenn Hage)KHOCTH: TOUCHHEIE
Paznen 1. HagexHOoCTh
sremenTa, HaesKHocTs OLEHKH U IOBEPHTEILHBIC HHTEPBAHI. JIK, C3
TeXHIECKIX CHOTEM [IporHo3upoBaHue MoKa3aTeNIeH HAIEKHOCTH.
@DakTopsl, BAUSAIOLME HA HalexHOCTh TC.
Tema 1.4. HageXHOCTh TEXHUYECKUX CUCTEM. 1IK. C3
OCHOBHOE COCJIMHEHUE. ’
Tema 1.5. Texaudeckue CUCTEMBI C PE3EPBUPOBAHIEM. JIK, C3
Tema 2.1. MeToIpI OBBIIIEHUS HAJEKHOCTH JIK, C3
Tewma 2.2. MapKoBCKHE MPOLECCH B TEOPHUH
Paznen 2. Mertoast HaJIeKHOCTH.
MOBBIIIICHHUS HAJCKHOCTH, Tema 2.3. Haie)kHOCTh TEXHUYECKUX CUCTEM C
ompezeNieHNe U KOHTPOIb BOCCTAHOBJICHHEM.
Tema 2.4. UctipiTanusl HA HAJAEKHOCTD:
OTIpEICTUTEILHbIE ¥ KOHTPOJIHHBIC.
Tema 3.1. KOHCTpYKTOPCKO-TEXHOTOTHIECKHE ACTIEKThI 1IK. C3
W3rOTOBJICHHUS] YCTPOWCTB Ha 0a3e HaHOPHOOPOB ’
Paznen 3. [IpoGnemst Tema 3.2. opmupoBaHue noKazarenaei HaAeKHOCTH TIK. C3
obecreveHuns KayecTBa yCcTpoiicTB Ha 0a3e HaHOTIPHOOPOB ’
IIPOU3BOICTBA HAHONPHOOPOB | Tema 3.3. TIpobiieMsr obecieueHus KauecTBa
Y PaIUO3JIEKTPOHHBIX MIPOM3BOICTBA YCTPOUCTB HAa 0a3e HAHONMPHOOPOB Ha
YCTPOMCTB Ha NX OCHOBE IpuMepe cMecuTeneil paguocursanos CBU- JK, C3
JMana3oHa Ha OCHOBE PE30HAHCHO-TYHHEIBHBIX
JINOJIOB.
Tema 4.1. CtpykrypHast cxema (OpMHUpPOBaHUS |
M3MEHEHUSIIKCIUTYaTallHOHHBIX — [1apaMeTPOB K. C3
Paznen 4. 3akOHOMEPHOCTH  |HAHOMIPUOOPOB  MPATUOIIEKTPOHHBIX YCTPOHCTB HA UX ’
(dhopMupoBaHUs OCHOBE
MOCTETIEHHBIX Tewma 4.2. BnusiHue U3MEHCHHS B TIPOIECCE JeTpaaliui
OTKa30BHAHONIPUOOPOB U MapaMeTpPOBPE30HAHCHO-TYHHEIBHONH CTPYKTYpHl Ha
YCTPOUCTB HA UXOCHOBE BIIEKTPUUECKUEXAPAKTEPUCTUKH CMECUTENEH JIK, C3
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HaunMeHoBaHnue pasgesia Bun yueoHoii
Conep:xxanue pa3jesa (TeMbl)
JUCIHHUIINHBI padoThI*

Tema 4.3. AHanM3 BIUSHUS TEXHOJOTUYCCKHX
MOTPELIHOCTEH HAaBBIXOJHBIE JJIEKTPUUYECKUE JIK, C3
apaMeTpsl YCTPONCTB Ha OCHOBE HAHOIIPHOOPOB.
Tema 5.1. KOHCTpYKTOPCKO-TEXHOIOTHYECKAS
ONTHUMU3AIUS YCTPOUCTB HA OCHOBE HAHOTIPUOOPOB 110 TIK. C3

Paznmen 5. KoHCTpYKTOpCKO- | KPUTEPHIO MaKCHMaIbHONTaMMa-TIPOLIEHTHON ’

TEXHOJIOTHYECKAs HapaOOTKH 10 OTKa3a

onTuMu3anus ycTpoicTB Ha | Tema 5.2. KOHCTpYKTOPCKO-TEXHOIOTHYECKAs

OCHOBE HAaHOIIPHOOPOB ONTHUMU3AIUS YCTPONCTB HA OCHOBE HAHOTIPUOOPOB C K. C3
Y4ETOM JKCIIEPTHBIX OIIEHOK OIS TOIYCTHUMBIX ’
3HAYEHHUH ero BBIXOJIHBIX TApaMETPOB

6. MATEPUAJIBHO-TEXHUYECKOE OBECIHHEYEHUE JUCHUITJIMHBI

Tabauya 6.1. MamepuanvHo-mexuuyeckoe obecneyerue OUCYUNIUHDL

Tun ayauropuu

OcHalenue ayIMTOpHU

Crnenuajan3upoBaHHoOe
yueOHOe/1abopaTopHoe
odopynosanmue, 11O n
MaTepHuaIbl 1JIs1 0CBOECHHS
AUCHUILTNHBI
(mpu HEOOXOMMOCTH)

JlekiimoHHas

Aynuropusi Ui IPpOBEICHHS 3aHATHH JIEKIIHOHHOTO
THIIA, OCHallICHHAas KOMIIZIEKTOM
CHEeIMATN3UPOBAHHON MeOEeIH; TOCKOU (IKpaHOM)
TEXHUYECKUMHU CpeACTBaMH MyJbTUMEINA
MpEe3eHTalUM.

CeMuHapckas

Aynutopus JUISE MIPOBEICHUS 3aHSTHI
CEMUHAPCKOTO THIIA, TPYIITOBBIX u
WHIWBHUTYITbHBIX KOHCYJIbTAIINH, TEKYIIEeTO
KOHTPOJIA W  MPOMEXKYTOUHON  aTTecTaluu,
OCHAIIICHHASS KOMIUIEKTOM CIEIHAIU3UPOBAHHOMN
Me0eIlr ¥ TEXHHYECKUMH CPEJICTBAMH MYJIbTHMENA
MpEe3eHTalUH.

KomnsrorepHslit
KJ1ace

KommbroTepHslid Kiacce Ui TPOBEIEHUS 3aHATHH,
TPYIIIOBBIX W WHANBUAYAIBHBIX KOHCYJIbTAIIUMN,
TEKYIIETO KOHTPOJISA u MPOMEKYTOUHOMN
aTTeCTaIlnu, OCHAIIICHHAS MIePCOHATLHBIMH
KOMIIbIOTEpaMH (B KOJMYECTBE _ WIT.), OCKOM
(3xpaHoM) U TEXHUYSCKUMHU cpencTBamMu
MyJIbTHUMENNA MPE3CHTALUH.

Jns
CaMOCTOSTEIILHON
paboThl

o0yJaromuxcs

Aynuropus ISt CaMOCTOSITEIILHOU paboTeI
obyJaroruxcst  (MOXKET — MCIIOJIB30BATBHCS IS
MIPOBEICHUS CEMUHAPCKUX 3aHATUAN u
KOHCYJbTAITHH ), OCHallEeHHas KOMILIEKTOM
CHCIHMATU3UPOBAHHON MeOeIn ¥ KOMIIbIOTEpaMH C
noctyrnom B OUOC.

* - ayuTOpHs I CAMOCTOATENLHOU paboTsl 00yuaromuxcs ykassisaercs OBA3ATEJBHO!

7. YYHEBHO-METOAUYECKOE

JTACIATIIAHBI

OcHognas numepamypa:

N HNHOPOPMAIIMOHHOE OBECIIEYEHHME




1. IIummapés, B. FO. HanexHOCTh TEXHHMUYECKUX CHCTEM :y4yeOHUK i By30B / B.
1O. [lummapés. —2-e¢ u3nd., ucnp. U pon. —MockBa : M3marensctBo IOpaiir,
2021. —289 c¢. —(Bricmiee obpazoBanue). —ISBN 978-5-534-09368-1. —TekcT :
anekTponHbiid // DBC FOpaiit [caiit]. —URL.: https://urait.ru/bcode/473175
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(Hanorexunonorun). — ISBN 978-5-00101-842-1

3. Hanosnexrponuka: Teopus u npaktuka : yaeOnuk / B. E. bopucenko, A. 1. Bopobnesa,
A. JI. laaumiok, E. A. YTkuHa. - 5-¢ u3a. - Mocksa : JlabopaTopus 3uanuid, 2020. - 369
c. - (Yuebnuk nys Beiciiei mkonsl). - ISBN 978-5-00101-732-5.

4. Aundepo B. H., Bacunser C. U., Ky3nenos C. M. HanexHoCTh TEXHMUECKHX

cucreM. —Directmedia, 2018.
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7. lamypun B./1., BerpoBa H.A., UBanos I0.A. u np. Hanotexnonorus u
MUKpOMeXaHuKka:yueb. nocodue. —Y. 5:Hane:xHOCTh HAHOTIPUOOPOB U
PaaMO3JIEKTPOHHBIX YCTPOMCTB Ha uX ocHOBe —M. : 3n-so MI'TVY um. H. O.
baymana,2012. —84

o1

Jlononnumenvuas numepamypa:

1. TOCT 27.xxx-xx «HagexHOCTb B TEXHUKE.

2. llpakTuKyMm 10 HaJIGKHOCTH TexHUYecKuX cucteM. JIncyHnoB E.A.: YuebHoe nocobue.
CIIG.: Jlanb, 2015. 240 c. Ccplnka Ha 3JEKTPOHHYIO BEPCHIO B 3JIEKTPOHHO-
OubIMOTEeYHON CcUcTeMe u3aaTenbeTBa «JIanby:
https://e.lanbook.com/reader/book/56607/#1493.

3. Managees C.U., Konelikun A.U. «Hanexnocts TexHuueckux cucreM. [Ipumepst u
3ajgauny»: YueoHoe nocodue. CII6.: MU3marenscTBO «Jlanby, 2016. 316 c.Cchuika Ha
AJIEKTPOHHYIO BEPCHUI0 B AJIEKTPOHHO-OMOIMOTEYHON CHCTeMe H3AaTenbcTBa «JlaHby:
https://e.lanbook.com/reader/book/2778/#3

4. HanorexHonoruss u MHKpoMmexaHwka. Yacte 5. HanmexxHocTe HaHONIPHOOPOB U
pPaZMOIEKTPOHHBIX ycTpoiicTB Ha ux ocHoBe. B.Jl.Illamypun, H.A.Berposa, }0.A.lBaHoB
uap: Yuebnoe nocodue. M.: M3a-so MI'TY H.D.baymana, 2012. 84 c.

5. HcnbiTanus Ha HaACKHOCTh TexHUYecknX cucteM. H.A. Berpoga,
A.I''T'yakoB, C.A.Ko3yOHsik u 1p.: YueOHO-MeTouueckoe nocooue. M.: Mzn-so MI'TY
uM.H.D.baymana, 2015. 84 c.

6. YckopeHHbIE UCTIBITAaHUS HA HAJEKHOCTh TeXHUYecKkux cucteM. B.J[. Ilamrypun,
H.A. BerpoBa, B.B. Hazapos, H.I'. Ceperun: YyebHo-meTonuyeckoe mnocodue —M.:
N3n-so MI'TY um.H.O.baymana, 2016. 48 c.

7. MMamypun B.J., bamkxos B.M., Berposa H.A. HaneXHOCTb TEXHUYECKUX CHCTEM.
PesepBupoBanue, BocctanopienueM.: MI'TVY. 2009. 60 c.

8. Oo0ecrieueHne HaIKHOCTH CIOKHBIX TeXHUUECKUX cucteM. [lopoxos A.H.,
Kepunoxwuukwuii B.A., MuponoB A.H. u np.: Yue6uuk. CII6.: Jlanp, 2016. 352 c. Ccbuika
Ha 3JIEKTPOHHYIO BEPCHUIO B DJIEKTPOHHO-OMOIMOTEUHON cHUCTeMe W3JaTeNbCTBa
«JIanby»: https://e.lanbook.com/reader/book/86013/#1

9. nanoHUB-U: Fundamentals of Nanoelectronics -Part A: Basic Concepts, 2nd

6



https://urait.ru/bcode/473175
https://e.lanbook.com/reader/book/56607/#1493
https://e.lanbook.com/reader/book/2778/#3
https://e.lanbook.com/reader/book/86013/#1
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12. Pacuér noka3areneiHaaéKHOCTH PAJHOIICKTPOHHBIX CPEICTB : yued.-MeTo 1. mocobue
/ C. M. bopoBukos, 1. H. Lisipensuyk, @. J{. TposH; nox pea. C. M. bopoBukoBa. MUHCK :
BI'VUP, 2010. 68 c.

13. BerpoBa H.A., Ulamypun B./., KyumoB E.B. IloBeimenue s¢hdexruBHOCTH
MOJIeJIN 00ECIIEYEHUs HAJIEKHOCTH YCTPONCTB HaHOAIeKTpoHUKH Ha (GaAs/AlGaAs-
reTepOCTPYKTYpax ¢ MOMEPEeYHbIM TOKONIEPEHOCOM B paMKax MojaenupoBanus ux BAX //
Hanotexnonoruu: pazpabotka, npumeHerne XXI Bek. 2016. T.8, No4. C.37-42.

14. KomrnekcHasi TEXHOJIOTHYECKass ONTUMU3AIMS UHKYOaTopa TPOMOOIIUTOB /
H.A.Berpoga [u ap.] / Hanotexnomnoruu: pazpadotka, npumenenue XXI Bek. 2017. T. 9,
Nol. C.12-18.

15. TexHonmornyeckas ONTUMHU3ALMA YCTpoWcTBa Jisi 0O€30MaCHOrO XpaHEHUs
TpoMbonuTocoAepkamux Tpancysuonusix cpen / H.A.Betposa [u np.] / MeaunmHckas
texanka.2017. No4. C. 18-21.

16. CnpaBoyHuK HOpMaTUBHOTO Xapaktepa. M.: 22 [ITHUWU MO PO, 2006. 641 c.

Pecypcur ungopmayuonno-menexommynuxayuonnot cemu « Mumepremy:

1. ObC PYJIH u croponnue 3bC, K KOTOPBIM CTYIE€HTBl YHUBEPCUTETA UMEIOT JTOCTYII
Ha OCHOBAHWU 3aKJIIOUYCHHBIX JJOTOBOPOB:

DIeKTPOHHO-OMOIHOTEeUHAS cucTema PYJIH - ObC PYJH
http://lib.rudn.ru/MegaPro/Web

- ObC «YHuBepcuterckas Oubmuoreka onnaita» http://www.biblioclub.ru

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

- OBC «KoHncynbpTant cTyneHTray Www.studentlibrary.ru

- OBC «Jlanb» http://e.lanbook.com/

- ObC «Tpounknii MOCT»

2. ba3bl JaHHBIX U IOUCKOBBIE CHCTEMBI:

- DJICKTPOHHBIM (OHJ TPaBOBOH W HOPMATHBHO-TCXHUYCCKOW JIOKYMCHTAIIMH
http://docs.cntd.ru/

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

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

- pedepaTrBHast 6a3a manubix SCOPUS http://www.elsevierscience.ru/products/scopus/
- PUHII - nanmnonanpHas Oubnuorpaduyeckas 6a3za JaHHBIX HAYYHOTO HUTHPOBAHHS
https://elibrary.ru/authors.asp

Vuebno-memoouueckue mamepuanvt 01 CamMOCmMOAMENbHOU pabomvl 00yUarOWUXCs npu
0CB8OEHUU OUCYUNTUHBL/MOOYIA*:
1. Kypc nekumii mo pucummuinae «HaaexHOCTh yCTpOWCTB HAHOAJIEKTPOHHOH |

MHKpOCHCTeMHOﬁ TCXHUKN.
* - Bce yueOHO-METOAMUSCKUE MATSPHUAIIBI JJIs1 CAMOCTOSATEIBHON pab0oThl 00YYArOIIUXCS Pa3MEIIatoTCs
B COOTBETCTBHH C JICUCTBYIOIIUM NOPSAKOM Ha cTpanuie aucuuiuimabl B TYUC!
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https://nanohub.org/courses/FON1
https://ocw.mit.edu/courses/mechanical-engineering/2-57-nano-to-macro-transport-processes-spring-2012/video-lectures/
https://ocw.mit.edu/courses/mechanical-engineering/2-57-nano-to-macro-transport-processes-spring-2012/video-lectures/
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

8. OEHOYHBIE MATEPHA/IBI ¥ BAJLIBHO-PEATHHIOBASL CUCTEMA
OLEHUBAHMSI YPOBHSI C®OPMHMPOBAHHOCTH KOMNETEHLUI IO
JTUCHUIINHE

OneHouHble MaTepuaibl M OaUIbHO-pEHTHHroBas cHUCTeMa™ OIEHMBAaHUS YPOBHS
c(OpMHUPOBAHHOCTH KOMIIETEHIIMH (YaCTH KOMIETEHIIMI) 110 UTOraM OCBOEHUS JAUCLUILINHBI
«HanexHOCTh yCTPOMCTB HAHODJIEKTPOHHOM M MUKPOCUCTEMHOM TEXHUKH» IPEICTABICHBI B

[Tpunoxxenun K HacTosIel Pabodei mporpaMme TUCITUTUTHHBL.
* - OM u BPC ¢opmupyroTcst Ha OCHOBaHUM TPEOOBAHUI COOTBETCTBYIOIIETO JIOKAIILHOT'O HOPMATUBHOTO aKTa
PV/IH.

PA3BPABOTUYUKMU:
Jouent kadenpol «HaHoTexXHOT0THI % H.A. Berposa
U MUKPOCHCTEMHAas TEXHUKA»
Homxuocts, BYII ITonnuce damvumua 1.0.

PYKOBOJIMUTEJIb BYII:
3aseayrommuii kagenpoi A
«HaHOTEXHO0JIOTHH U @ C.B. Ilonos
MHKPOCHCTEMHAsI TEXHUKA
Haumenosanue BYII IMonmnuce dammmsa N.0.
PYKOBOJIMTEJIb OII BO:

Houent kagpeapol «HanorexHoorun
1 MUKPOCHCTeMHASl TEXHHKA
Jomxuocts, BYII IMonmnuce dammmsa U.0.

C.B. AracueBa




