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1. EJIb OCBOEHUMA JTUCIIUITJIMHbI

Jucuunnmaa «HaneXHOCTh yCTPONCTB HAHORJIEKTPOHHOM M MUKPOCHUCTEMHON TEXHUKH)
BXOJIUT B ImporpaMMy Maructpatypsl «HanHorexHosmorun» 1o HanpasieHuto 28.04.01
«HaHoTexHONIOrMM M MHMKpOCHCTEMHAas TEXHHMKa» W u3ydaerca BOo 2 ceMmecTpe | Kypca.
Hucuurumny peanusyer basoBas kadenpa «HaHOTEXHOTOTMM M MHKPOCHCTEMHAs TEXHHKAY.
JlucuuiuinHa COCTOMT W3 S5 pasfenoB M 17 TeM W HampaBieHa Ha HM3y4YeHHME CIIOCOOOB
o0ecrieyeHrs1 HaJIe)KHOCTH YCTPOHCTB HAHOIIEKTPOHHOW M MHKPOCHCTEMHON TEXHHUKHU.

Iespr0 OCBOEHUS AUCLUUILINHBI ABIsETCA (POpMUpPOBaHUE HEOOXOOUMOro oObeMa 3HAHMUH,
YMEHUH M HABBIKOB, IIO3BOJSIIOUNIMX Pa3BUTh KOMIIETEHIIMM B 00JacTH  HAJACKHOCTH
YCTPONCTB HAaHOIEKTPOHHOW M MHUKPOCHUCTEMHOM TEXHUKH, YCBOEHHE 3HAaHUI M IOIydeHHUE
HAaBBIKOB TI0 OOECIIEYECHHIO HAJEKHOCTH Ha BCEX ATalax >KU3HEHHOTO IMKJIA YCTPOMCTB M
YIOPABJICHUIO IporpaMMaMu OOECIEeYeHHMs HAJEKHOCTH HOBOM TEXHMKM U TEXHOJIOTHIA;
NpUOOpPETeHNUE HABBIKOB IO KOHCTPYKTOPCKO-TEXHOJOTHYECKOW ONTHMHU3AIMKM YCTPOWCTB Ha
OCHOBE HaHOIPHUOOPOB, a TaKXKE IO  COCTABJICHUIO HMH)KEHEPHBIX METOJUK  BBITOJHEHMS
KOHCTPYKTOPCKO-TEXHOJIOTMYECKON ONTUMH3ALUU YCTPONUCTB HA OCHOBE HAHOIPUOOPOB.

2. TPEBOBAHMUS K PE3YJIBTATAM OCBOEHMUS JUCHUIIVIMHbBI

OcBoenue auctuiuinHbl «HajgexHOCTh yCTpONHCTB HAaHOZJEKTPOHHOM M MHKPOCHUCTEMHOMN
TEeXHUKW» HalpaBiIeHO Ha (popMupoBaHHe y OOydaroIIMXCs CIACAYIOIIHUX KOMIETCHIMH (4acTH
KOMIICTCHITNH ):

Tabnuya 2.1. Ilepeuenv komnemenyuil, opmupyemvix y 00y4arOWuxcs npu 0c80eHuu
OUCYUNTIUHBL (Pe3VTIbMambvl 0C80EHUS OUCYUNTIUHDL)

I/IHI[P[KaTOp])l JOCTHIKCHHUS KOMIICTCHIUHN

Mudp Komnerennus .
(B paMKax JaHHOMW NHUCUMUIUINHBI)

OIIK-3.1 3HakoM ¢ OCHOBHBIMH TIOJIXOJIaMH K pa3paboTKe
METOJIMYECKUX U HOPMATUBHBIX TOKYMEHTOB, TEXHUIECKOM
JIOKyMEHTAaIlMU B 00J1aCTH HAHOTEXHOJIOTHI 1 MUKPOCUCTEMHO N
HMHXEHEPHBIX POAYKTOB B
" TEXHUKH C YIETOM YKOHOMHUYECKHX, IKOJOTUIECKUX, COIUATBHBIX
001acTH HAHOTEXHOJIOTHH U o
OIIK-3 . U ApYTUX OrpaHUYEHUN;
MHUKPOCHCTEMHOHN TEXHHUKH C .
OIIK-3.2 Biageet moaxonaMu Uit pyKOBOJCTBA pa3pabOTKON
Y4eTOM IKOHOMHYECKHUX, N
TEXHUYECKOH TOKYMEHTAIINN U HOPMAaTHBHBIX JOKYMEHTOB B
SKOJIOTHYECKHX, COIUAIBHBIX U N .
N 00J1acTH HAHOTEXHOJIOTHIA ¥ MUKPOCHCTEMHOU TEXHUKH, B TOM
JIPYTUX OTPpaHUYCHUHA
YHUCIIE 110 KU3HCHHOMY IMKITY MPOAYKIHH U €€ KaUeCTBY;

Crnioco0eH ympaBisiTh
JKNU3HCHHBIM ITUKJIOM CO3JaHUs

T'oToBHOCTH POPMYIIHPOBATH
CIu U 3a1a4u Hay‘IHI)IX
HCCIEI0BAaHMUI B 00J1aCTH

HAHOTCXHOJIOTUH U
MI/IKpOCI/ICTeMHOﬁ TCXHUKHU,

ITK-1.1 3HaeT OCHOBHBIE TTIOAXO/IBI U METOJIBI (POPMYTUPOBAHUS
IeJel 1 3a71a9 HayYHBIX UCCIIEIOBAaHUIA B 00JIaCTH
HaHOTEXHOJIOTMH M MUKPOCHUCTEMHON TEXHHKH;

[K-1 I1K-1.2 YMmeeT 060cHOBaHHO BHIOMPATh TEOPETHIECCKHE U
000CHOBaHHO BBHIONPATH
HKCIEPUMEHTAIBHBIE METO/IBI M CPEICTBA PEIICHU 3a/1a4 HayIHBIX
TEOpPETHIECKHE U . o
HCCIIEIOBaHUN B 00JIACTH HAHOTEXHOJIOTHH 1 MUKPOCUCTEMHOM
9KCHEPUMEHTANIbHbBIE METOABI U
TEXHUKU;
CpEICTBA PELICHHUs
c(OpMyJIMPOBaHHBIX 3324
CrnocoGHOCTh BBINOJHSTH I1K-6.1 3HaeT TpeOoBaHUsS K KOHCTPYKTOPCKOM JOKYMEHTAIMH JIJIS
MOJATrOTOBKY KOHCTPYKTOPCKOH  |3aIycKa B IPOU3BOACTBO HAHOTETEPOCTPYKTYPHBIX 2JIEMEHTOB U
JOKyMEHTAIUH JJIs 3aIlyCKa B |yCTPOICTB Ha UX OCHOBE;
IIPOM3BOJICTBO M pa3pabareiBaTh |[1K-6.2 YMmeer pa3pabaTbiBaTh METOANKH UCTIBITAHUN, KOHTPOJIS U
I1K-6 METOJMKH UCIBITAHUN, KOHTPOJIL |0TOPaKOBKH HAHOTE€TEPOCTPYKTYPHBIX 3JIEMEHTOB M YCTPONUCTB Ha
1 OTOPaKOBKHU HX OCHOBE;
HaHOTE€TEPOCTPYKTYPHBIX [TK-6.3 Bnageet HaBBIKaMU TIOJITOTOBKH KOHCTPYKTOPCKOM
JJIEMEHTOB M YCTPOMCTB HA UX  |JOKYMEHTAlMH AJIS 3aIyCKa B IPOU3BOJICTBO
OCHOBE HaHOT€TEPOCTPYKTYPHBIX HIEMEHTOB M yCTPONCTB HA MX OCHOBE;




3. MECTO JUCIMIIJIMHBI B CTPYKTYPE OII BO

JuctunnmHa «HameHOCTh yCTpOWCTB HAHORJIGKTPOHHONH M MUKPOCHUCTEMHON TEXHUKH
OTHOCUTCSI K oOs3aTenbHON dact Onoka 1 «Jlucnumnuael (MOZYyH)» 00pa3oBaTeIbHOM
MIPOTpaMMBbI BBICIIIETO 00Pa30BaHUSA.

B pamkax oOpa3zoBaTesbHOM MporpamMmbl BBICIIETO O0pa30BaHUS OOy4YaIOIIMECS TaKxKe

OCBaMBarOT
3aIJIAHUPOBAHHBIX

IpyTHe
pe3yabTaTOB

IUCIUTLINHEI
OCBOCHHUSA

W/WIM  TPaKTUKH,

JUCLHUILINHBI

HAHO3JIEKTPOHHON U MUKPOCUCTEMHOM TEXHUKI.

Tabauya 3.1.

Ilepeuenv komnonenmos OII BO,

3ANIAHUPOBAHRHbLX PE3)1bmamoe OC60E€HUA 01/[01/;1/[}’1]1qu1

CIOCOOCTBYIOIIINE
«HanexHocts

JOCTH>KCHHIO
YCTPOICTB

Cl’lOCO6Cﬂ’l6yi0W1/DC O0CMUIICEHUIO

HIngp

HaunmenoBanue
KOMIIETEHIIHH

HpenmecrByommue
TUCHHIITHHBI/MOTYJIH,
NPAKTUKH*

Mocaenyrwomue
THCHHIITHHBI/ MOAYJIH,
NPaKTHKH*

OIIK-3

CrmocoOeH ynpaBisTh
JKU3HEHHBIM LIUKJIOM
CO3/IaHUSI UHKEHEPHBIX
MPOAYKTOB B 00JIACTH
HaHOTEXHOJIOTUH U
MUKPOCHCTEMHOM TEXHUKU C
y4eTOM IKOHOMHUYECKHUX,
9KOJIOTHUECKUX,
COLIMAJIBHBIX U IPYTUX
OrpaHUYCHUN

Martepuainsl HAHOCTPYKTYPHBIX
YCTaHOBOK;

HayuHno-uccnenoBarenbckas
pabora;

IK-1

T'otoBHOCTB
(hopMyMpoBaTh LETH U
3a[]a41 Hay4HBIX
UccieI0BaHui B 00J1acTi
HaHOTEXHOJIOTHU U
MUKPOCUCTEMHOM TEXHUKH,
000CHOBaHHO BBIOMPATH
TEOpEeTUIECKHE U
9KCIEPUMEHTAIEHBIE
METOJIBI M CPEJCTBA
pemeHus
c(hOopMyJIMPOBAHHBIX 3a]a4

HayuHo-uccnenoBarenbckas
pabora;
IIpenaunioMHas NpakTUKa;

I1K-6

Cr1ocoOHOCTH BBITIOHATH
MTOJITOTOBKY
KOHCTPYKTOPCKOH
JIOKyMEHTAIUH JUIS 3aITycKa
B TIPOU3BOICTBO 1
pa3pabaThiBaTh METOJIUKH
HCHBITaHHﬁ, KOHTPOJIA U
0TOpaKoBKH
HAHOTETEPOCTPYKTYPHBIX
3JIEMEHTOB U YCTPONCTB Ha
UX OCHOBE

C03()aHue UHHOBAYUOHHO2O
npooykma**,
Design of innovative product**;

Hpel[I[I/IHJ'IOMHaH IMpaKTHUKa;

* - 3aIONTHAETCS B COOTBETCTBHUH ¢ MaTpuieii kommnereniuii u CYII OIT BO

** - 3JIeKTUBHBIC TUCIMIUIMHEI /TIPAKTHKH



4. OFBEM JJVCHUILJIMHBI U BUbI YYEBHOH PABOTHI

OO0mast TpyJ0eMKOCTh TUCHUIUTHHBI «Hale)HOCTh YCTPOUCTB HAHOZJIEKTPOHHOWM M MUKPOCHCTEMHOM TEXHHKH» COCTABISIET «5» 3a4eTHBIX
€IMHULL.

Tabnuya 4.1. Buowl yuebHOU pabomuvl no nepuooam o0C80eHUs 00PA308aMeNbHOlU NPOSPAMMbL 8blCUe20 00paA308aHUs Oisi OYHOU (HOopMbl
00yueHus..

Buja yuye6Hoii padoThI BCEI'O, ak.u. CeMeczT pCED)
Konmaxmmnas paboma, ax.u. 68 68
Jlexrmn (JIK) 34 34
JlabopaTopHusie pabots (JIP) 0 0
IpakTnueckue/cemunapckue 3auatus (C3) 34 34
CamocmosmenvHas paboma 0by4aowuxcs, ax.u. 85 85
Konmponw (sx3amen/3auem ¢ oyenxou), ax.u. 27 27
O01masi TPYI0€MKOCTh THCHHILTHHBI aK.4. 180 180
3a4.e1. 5 5




5. COAEPKAHUE JUCIUIIJINHBI

Tabauya 5.1. Codeporcanue oucyuniunsl (Mo0yis) no euoam y4ebHou pabomuol

Bun
Homep | HammeHnoBaHue pasnena "
Copep:xanue pa3aesa (TeMbl) yueOHoit
pa3neia AUCUMITHHBI «
padoThI
1.1 Baenenne JIK, C3
OCHOBHBIE TEPMHHBI U ONIPEICICHAS TEOPHU
12 P pea P JIK, C3
HAJICKHOCTH
[Toxa3zaTeny HaZEKHOCTH: TOYCUHBIE OLICHKH H
HazesxHOCT, d1eMeHTa. JOBEpHUTENbHBIE HHTEpBaIbL. [Ipornosuposanue
Paszgen 1 |Hage)xHOCTD TEXHUYECKUX 1.3 P N P - 1P p JIK, C3
cneTeM moKazaresei HaeXkHOCTH. PaKTOpHI, BIUAIOMINE Ha
Hagexxnocth TC.
HanexxHocTh TexHnueckux cucreM. OCHOBHOE
1.4 . JIK, C3
COEJIHEHUE
15 TexHuuecKre CUCTEMBI C pe3epBUPOBAHUEM JIK, C3
2.1 MeTopI MOBBIIEHUS HANEKHOCTH JIK, C3
2.2 MapKOBCKHE NPOLECCHl B TCOPHH HAICKHOCTH JIK, C3
Metopl NOBBIIEHUS
Hane)xHOCTh TEXHUYECKUX CHCTEM C
Pa3nen 2 |HagexxHOCTH, OTIpeieNieHUE 2.3 JIK, C3
BOCCTAHOBJICHHEM
U KOHTPOJIb n
CIIBITAHMS HA HAaJIe)KHOCTh: ONPE/ICINTEIbHBIC 1
2.4 A el JIK, C3
KOHTPOJIbHBIE
31 KOHCTPYKTOPCKO-TEXHOJIOTUUECKHE aCTIeKThI K. C3
' M3rOTOBJICHHS YCTPONCTB Ha Oa3e HAHOMPHOOPOB ’
[TpoGnembl obecrnieueHust =
dopmupoBaHue Mokaszarelnei Hae)KHOCTH
Ka4yecTBa IPOU3BOJICTBA 3.2 . JIK, C3
YCTPONCTB Ha 6a3e HAHONIPHUOOPOB
Paznen 3 |HaHOTIPHOOPOB U
[Ipob6nemsl oOectiedeHus KadecTBa MPON3BOICTBA
Paaro3IEKTPOHHBIX .
o YCTpOICTB Ha 6a3e HAHOIPUOOPOB HA IIpUMEpE
YCTPOMCTB Ha UX OCHOBE 3.3 . JIK, C3
cMmecuTtenel paguocurnanoB CBU-nnanazona na
OCHOBE PE30HAHCHO-TYHHENBHBIX JIHOJIOB.
CrpykTypHas cxeMa (OPMHPOBAaHUSI U U3MEHECHHUS
41 9KCILTyaTaIHOHHBIX MTapaMeTpoB HaHonpuOopoB | JIK, C3
PaAMO3JICKTPOHHBIX YCTPOUCTB Ha MIX OCHOBE
3aKOHOMEPHOCTH BrnusHre n3MeHeHus B mpoliecce Aerpaganui
(dbopmupoBaHust HapaMeTpoB PE30HAHCHO-TYHHEIBLHON CTPYKTYPBI
Paznen 4 |mocTeneHHbIX OTKa30B 4.2 Ha DJIEKTPUUECKHE XapaKTePUCTHKH CMECUTENEH JIK, C3
HaHOIPUOOPOB U paanocurraioB CBY nuanazona Ha OCHOBE
YCTPOMCTB Ha X OCHOBE PE30HAHCHO-TYHHEJIbHBIX JIHOJIOB
AHanu3 BIMSHHUS TEXHOJIIOIMYECKUX TOTPELIHOCTEH
4.3 HaBBIXOJHBIE JIEKTPUUYECKHE TapaMeTPHI JIK, C3
YCTPOWCTB HAa OCHOBE HAHOTIPHOOPOB
KoHCTpYKTOPCKO-TEXHOIOTHYECKAs ONTHMHU3AIUS
51 YCTPOUCTB HA OCHOBE HAHOTIPHOOPOB 110 KPUTEPHUIO K. C3
KoncTpykTopcko- ' MaKCHUMaJIbHOM raMMa-IpOLIEHTHOH HapabOTKHU J10 ’
TEXHOJIOTUYECKast OTKa3za
Pazpnen 5 .
ONTHUMU3AIHS YCTPOHCTB KoHCcTpyKTOpPCKO-TEXHOIOTHYECKast ONTUMHU3ALHS
Ha OCHOBE HaHOIPHOOPOB 59 YCTPOMCTB HAa OCHOBE HAHONPHUOOPOB C yUETOM K. C3
. 9

OKCIICPTHBIX OLCHOK ITOJIA JOITY CTUMBIX 3HAYCHHH
€ro BbIXOOHBIX IMapaMETPOB

6. MATEPUAJIBHO-TEXHUYECKOE OBECIIEYEHUE JUCHUIIJINHBI

Tabnuya 6.1. Mamepuanbno-mexuuueckoe obecneuerue OUCYUNIUHBL

* - zanonHseTcs Toibko 1o OUHOM dopme obyuenus: JIK — aexyuu, JIP — nabopamopuwvie pabomut, C3 —
nPaKmu4ecKue/CeMunapcrue 3aHsmusl.




Crnennann3npoBaHHoOe
yueOHoe/1a00paTopHoe
obopynoBanme, I1O u
Tun aynuropuu OcHaleHue ayIMTOPUH
MAaTepHaJIbl 1J151 0CBOEHHS
AUCIHUTLTUHBI
(Ipu HEOOXOTUMOCTH)
JlekunoHHas
CemuHapckas
Jns
CaMOCTOSITENIbHOM
paboThI

* - ayTUTOpHS AJIsl CAMOCTOSTENIbHOI pa0doThl 00yyaronuxcs ykaspiBaercs OBA3ATEJIbHO!

7. YAEBHO-METOJUYECKOE 1 UH®OPMAIIMOHHOE OBECIIEYEHHUE JTUCIIUITIJINHbBI

Ocnoenas numepamypa:

1. T'opnos M. 1., CtporonoB A. B., Menbmukosa T. I'., Bopatoxa O. JI., Anukees E. B.
®dusndeckrue OCHOBBI HAJCKHOCTH HHTEIPAIIbHBIX cxeM: yaeOHoe mocooue. JIanp. 2023. — 99 c.

2. parynos, B. [1. Hanosnekrponuka B 2 4. Yacte | : yueObHnoe mocodue st By308B / B.
I1. Iparynos, U. I'. Heussectusiit, B. A. I'puguun. — 3-e u3z., ucnp. u gon. — Mockaa :

Wz natenscrBo FOpaiit, 2024. — 285 c.

3. Illyka, A. A. Dnektponuka B 4 4. Yacts 3. KBaHTOBas M onTHYECKas 3JIIEKTPOHHUKA :
yuebHuk it By30B / A. A. Illyka, A. C. Curos ; orBercTBeHHBII penaktop A. C. Curos. — 2-¢
u3a., uchp. u nomn. — Mocksa : MU3narensctBo FOpaiit, 2024.

Jononnumenvnasn numepamypa:

1. TOCT 27.xxx-xx «HanexHOCTh B TEXHUKEY.

2. Cyrak E.B. Ilpuxnaanas reopust HaaesxxHoctu. Y.1 - U.3, [Ipaktukym. YueOHUK 1151
By30B. M: Jlans, 2023

3. Mypowmuies JI.1O. u np. Hage:xxHOCTh paiodIeKTPOHHBIX CPECTB. YueOHOe mocodue
115t By30B. M: Jlans, 2021
Pecypcuvl ungpopmayuonno-menekommynuxayuonnou cemu « nmeprnemy:

1. ObC PY1H u croponnne ObC, Kk KOTOPBIM CTyI€HTHl YHUBEPCUTETA UMEIOT JOCTYII
Ha OCHOBaHMUH 3aKJIHOYEHHBIX JJOTOBOPOB

- DnekTpoHHO-6ubmoTeunas cuctema PY/IH — ObC PYIH
http://lib.rudn.ru/MegaPro/Web

- OBC «YHuBepcurerckas Oubauorexa onnain» http://www.biblioclub.ru

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

- OBC «Koncynbrant cryaenray www.studentlibrary.ru

- OBC «Tpounknii MOCT»

2. ba3bl JaHHBIX U TTOMCKOBBIE CUCTEMBbI

- OJIEKTPOHHBIN (POH]T TPABOBOW M HOPMATUBHO-TEXHUYECKON TOKYMEHTAIINH
http://docs.cntd.ru/

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

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

- pedepatuBHas 6a3a nanasix SCOPUS
http://www.elsevierscience.ru/products/scopus/
Yuebno-memoouueckue mamepuanvt 051 cCamocmosamenbHou pabomuvl 0OYUaAOWUXCSL NPU
0CB8O0CHUU OUCYUNTUHBL/MOOYIIA*:

1. Kypc nexuwmit no nucuummmie «HanexxHOCTh yCTpOWCTB HAHORJIEKTPOHHOU U
MUKPOCUCTEMHON TEXHUKN.




* - Bce yu4eOHO-METOIMYECKUE MATCPUAIIBI JIJII CAMOCTOSITEIHLHON pabOThl 00yUYaIOIINUXCS
pa3MeIaTCs B COOTBETCTBUHU € AEUCTBYIOLIUM NOPsAKOM Ha cTpaHule aucuuiuiiasl B TYHUC!
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