MUHUCTEPCTBO HAYKHU U BBICIIIET'O OEPABOBAHU S POCCUMCKOM ®EJEPALIMNA

OEJIEPAJIBHOE I'OCYJJAPCTBEHHOE BIO/KETHOE OBPA30BATEJ/IBHOE
YUYPEXJIEHHUE BBICIHIIEI'O OBPA3OBAHUA
"PSISAHCKH T'OCYJIAPCTBEHHBINA PAIUOTEXHUYECKHWI YHUBEPCUTET UMEHHA

B.®. YTKUHA"
COT'JIACOBAHO YTBEPXIAIO
3aB. BhINTycKaromiel kadenpo [IpopexTop no yuebHOI paboTe
A.B. Kopsuxko

TexHOJOrNUYeCKHEe IMPOHECChbl HAHOIJICKTPOHUKH

paboyas nmporpaMma AUCHUILIMHBI (MOTYIIs)

3akperuieHa 3a kadenpoit MuKkpo- 1 HAHOIJIEKTPOHUKA
VYueOHblii 1an 11.03.04 22 00.plx
11.03.04 DnexTpoHKKa 1 HAHOIJIEKTPOHHKA
Kpanuduxanus OakaJjaBp
Dopma 00ydeHus O4HasA
OO61as Tpy10eMKOCTh 23ET

Pacnpeuene}me YacoB JUCHHUILIMHBI 110 CEMeCTPpam

Cewmectp
(<Kypc>.<Cemectp Ha 5@3.1)

Kypee>) Hroro

Henens 16

Bup 3ansaruit vII PIT yII PII

Jlexuuu 32 32 32 32
MHast koHTaKTHas 0,25 10,25 10,25 10,25
pabora
Uroro ayn. 32,25 132,25 132,25 132,25
KonrakrtHas pabora 32,25 132,25 132,25 132,25
Cawm. paborta 31 31 31 31
Yackl Ha KOHTPOJIb 8,75 8,75 (8,75 18,75
Hroro 72 72 72 72

r. Ps3ann



IIporpammy coctaBui(n):

K.M.H., 0oy., 3yoxoe Muxaun Braoumuposuu

Pabouast nporpamMma JUCHUITIIHHBL

TexHosoruueckue MpoueCChbl HAHOIJICKTPOHUKHN

paspaborana B coorBerctBuu ¢ @PI'OC BO:

®I'OC BO - bakanaBpuart 1o HampasieHHIo oArotoBky 11.03.04 DnekTpoHnKa U HAHORJIEKTPOHUKA (Iprka3 MuHoOpHayku Poccun
o1 19.09.2017 r. Ne 927)

COCTaBJICHA HA OCHOBaHMY y4eOHOTO IUIaHa:
11.03.04 DnexTpoHKKa 1 HAHOIJIEKTPOHHKA
YTBEPXKIEHHOT'0 y4EHBIM cOBETOM By3a oT 28.01.2022 npotokon Ne 6.

Pabouas mporpamma ogoOpeHa Ha 3aceJaHnH Kadeapbl
MuKpo- 1 HAaHOYJIEKTPOHNKA

[Iporokon ot 17.05.2022 r. Ne 8
Cpok neiictBus nporpammsl: 2022-2026 yu.r.



BuzupoBanue PII/] 1151 ucniosiHeHHsI B 0YepPeIHOM Y4eOHOM roay

Pabouas nporpamma repecMoTpeHa, 00CyK/1eHa U 0100peHa /IS
ucnondenus B 2023-2024 yueGHOM rofy Ha 3aceIaHuy Kadheapbl
MuKpo- 1 HAaHOIJIEKTPOHNKA

[Iporokon ot 2023 1. Ne

3aB. kadeapoit

Buzuposanue PII/] 1,151 ucniosiHeHHsI B 0YePeIHOM Y4eOHOM roay

Pabouas nporpamma repecMoTpeHa, 00CyKJIeHa U 0100peHa JUIs
ucronderus B 2024-2025 yueGHOM rofy Ha 3aceIaHuy Kadheapbl
MuKpo- 1 HAaHOYJIEKTPOHHKA

IIporokon ot 2024r1. Ne

3aB. kadeapoit

BuzupoBanue PII/] 1151 ucniosiHeHHsI B 04€ePeTHOM Y4eOHOM roxy
Pabouas nporpamma repecMoTpeHa, 00CyK/1eHa U 0100peHa /I
ucnonderus B 2025-2026 yueOHOM rofy Ha 3aceIaHuy Kadheapbl
MuKpo- 1 HAaHOJIEKTPOHHKA

[Iporokon or 20251. Ne

3aB. kadenpoit

Buzuposanue PII/] 1151 ucniosiHeHHsI B 0YepPeIHOM Y4eOHOM roay

Pabouas nporpamma repecMoTpeHa, 00CyK/1eHa U 0100peHa /I
ucnonHeHus B 2026-2027 yueOHOM roay Ha 3aceaHuu Kadeaphl

MuKpo- 1 HAaHOYJIEKTPOHHKA

IIporokonm oT 2026 1. Ne

3aB. kadenpoit




1. IEJIM OCBOEHMS JUCIHUAILIMHBI (MOLYJIST)

1.1 LIem)}o OCBOCHMA JUCHUIIJIMHBI ABJIACTCS Q)OpMI/IpOBaHI/Ie TNCPCUNCIICHHBIX HUKE KOMHGTGHHHﬁ U CUCTCMATHYCCKUX
3HAHUI B 00J1aCTH TCXHOJIOTHYECKHUX MpouecCoB, NPUMCHACMBIX B HAHO3JICKTPOHUKE.

1.2|3agaun:

1.3]- u3y4yeHne OCHOBHBIX 3aKOHOMEPHOCTEN TEXHOJIOTMUECKUX IPOLIECCOB U3TOTOBIEHHS HAHOPA3MEPHBIX JIEMEHTOB U
CTPYKTYD,

1.4]- (l)OpMI/IpOBaHI/Ie HaBLIKOB pa6OTLI Ha TCXHOJIOrH4€CKOM O60pyZ[OBaHI/II/I, MPUMECHACMOM IIPpU U3rOTOBJICHUU KOMIIOHCHTOB
HaHODJICKTPOHUKH;

1.5]|- popMupoBaHue npencTaBiIeHU O METOIaX KOHTPOJIS IapaMeTPOB U CBOMCTB HAHOPA3MEPHBIX 00BEKTOB;

1.6]- nosny4eHue HABBIKOB HAay4HO-UCCIENOBATENBCKON U MHXKEHEPHOH pabOTHI.

2. MECTO JUCHHUATIIMHBI (MOAYJIST) B CTPYKTYPE OBPA3OBATEJILHOM ITPOT'PAMMBI

Huxn (pazgen) OIT: |<DT}1.B

2.1|TpeGoBanus K NpeaBapuTe/ILHOI NOATOTOBKe 00y4aloIerocs:

2.1.1|udposas 06paboTKa CUTHAJIOB B JIEKTPOHHBIX YCTPOHCTBAX

2.2| Jucuuniaunbl (MO1YJIM) U PAKTHKH, /ISl KOTOPBIX OCBOEHHE JAHHOW AMCUUTIMHBI (MOAYJIsS1) HEOOX0IUMO KaK
npejLiecTBYyloOLIee:

2.2.1|IIpou3BoacTBEHHAs IPAKTHUKA

2.2.2|CxeMOTEXHHKA

2.2.3|TennoBble POLIECCHI B AJIEKTPOHUKE

2.2.4|OneMeHTbI 3IEKTPOHHON TEXHUKU

2.2.5|AHanutudeckue NpuOOPhl U METO/IbI B SIEKTPOHHKE

2.2.6 MCTO)II)I COIPsKCHUSA BBIYUCIUTEIIBHBIX CUCTEM C 00BEeKTaMU yIipaBJICHUs

2.2.7|HayuHo-uccnenoBaTenbekast IpakTHKa

2.2.8|IIpeobpa3oBartenbHas TEXHIKA

2.2.9|Cucremsl coopa 1 00paboTKi HHDOPMALHH

2.2.10|L{udpoBast 31eKTpOHKKA

2.2.11|2neKTpOoHHBIE U HOHHBIE IIPUOOPHI

2.2.12|21eKTpoHHbIE LENU

2.2.13|BblnonHeHye 1 3a1IKTa BBITYCKHON KBaTU(QUKAaIMOHHOMN paboThI

2.2.14|CAIIP ycTpOHCTB 3JIEKTPOHHUKH

2.2.15| ToHKOIIIEHOUHbIE CTPYKTYPBL B 3IEKTPOHHKE

2.2.16|dusnyeckre OCHOBBI METOI0B aHAJIM3a BEIIECTBA

2.2.17|1IpenauiuioMHast IpakTHKa

2.2.18|IIpon3BoCTBEHHAS [IPAKTHKA

3. KOMIIETEHIIUY OBYYAIOIIETOCSI, OPMUPYEMBIE B PE3YJIbTATE OCBOEHUS IVCLINTLINHBI
(MOJLYJIST)

ITIK-1: CnocoGeH cTpouTh pusuyeckue 1 MaTeMaTH4yeckue MoJae/ I NPUOOPOB, cXeM, YCTPOICTB M YCTAHOBOK 3J1eKTPOHUKH U
HAHO3JIEKTPOHUKH PA3JIUYHOro GyHKIHMOHAJIbHOI0 HA3HAYEHH S, HCI0/Ib30BATh CTAHJAPTHBIE IPOrPaMMHBIE CPeICTBA X
KOMIIBIOTEPHOI'0 MOJe/IMPOBAHUS M NIPOBOAUTHL AHAJU3 Pe3y/IbTATOB

ITK-1.1. IIpoBoauT MoAe/IMpOBaHHe U UCCJIE0BAHNS (PYHKIHOHAILHBIX, CTATHYECKUX, JUHAMMYECKUX, BpeMeHHBbIX,
YACTOTHBIX XapaKTEPUCTUK NPHOOPOB, cXeM, YCTPOICTB U YCTAHOBOK 3/1eKTPOHUKHU U HAHO3JIEKTPOHUKH Pa3JIM4YHOIO
(YHKIHOHAILHOIO HA3HAYEHUS

3HaTh

OCHOBBI OCHOBHBIE XapaKTEPUCTUKH NPUOOPOB, CXEMbI U YCTAHOBKHU JIEKTPOHUKU M HAHODJIEKTPOHUKU
YMmern

MIPOBOAMTH MOACITUPOBAHUE XapAKTEPUCTUK PUOOPOB, CXEM M YCTAHOBOK JIEKTPOHUKU U HAHOIJIEKTPOHHUKH
Baagern

HaBBIKAMH PabOTHI C UCCIIEIOBATEIBCKUMH YCTAHOBKAMU

MK-2: CnocodeH aHaIM3UPOBATH, CHCTEMATH3UPOBATH U 00001ATH Pe3y/IbTaThl HCCJIeI0BAHUI MPUOOPOB, CXeM, YCTPOHCTB
1 YCTAHOBOK JJICKTPOHUKH U HAHOIJICKTPOHUKH PA3JINYHOI0 (1)yHK].lHOHﬂJILHOF0 Ha3HaYeHUSA

IIK-2.1. AHaJuM3upyeT HAYYHbIe JaHHbIE, Pe3y/bTAThI IKCIIEPHMEHTOB M HAO/II0/1eHU




3HaTh

METOAbI aHaJIn3a HAYYHBIX JaHHBIX, PE3YJIbTATOB OKCIICPUMEHTOB U Ha6J'IIO)16HPII>i

YMmerns

aHaJIU3NPOBaTh HAYYHbIC Z[aHHBIfI, PE3YyIbTAThl SKCIICPUMEHTOB U Ha6J'IIO)16HPII>i

Baapern

HaBbIKaMM aHajIu3a JJaHHbIX

IIK-2.2. CucremaTu3upyer 1 000011aeT pe3y/IbTaThl HCCJIEA0BAHUI NPHOOPOB, CXeM, YCTPOICTB M YCTAHOBOK 3/1eKTPOHUKH U
HAHOYIEKTPOHUKH PA3TNIHOro GyHKIMOHATIHLHOT0 HA3HAYEHHS, MPeICTABJISeT MaTEPHAJIBI B BH/Ie HAYYHBIX 0TYETOB,

nyoIMKanuii, npe3eHTanui

3HaTh

CITOCOOBI CUCTEMaTHU3allui U O6OU.[6HI/I$I, a TakK XX€ MPCACTAaBJICHU PE3YJIbTAaTOB HCCISA0BaHUN YCTaHOBOK 3JICKTPOHHUKU U

HaHODJICKTPOHUKHU

YMmern

CHUCTEMATU3NPOBATD, 06OH_IaTL U NPEAOCTABJIATh HAYYHBIC MAaTCPHUAJIbI

Baagern

HaBbIKaMH pa6OTI)I C HAyYHbIMH NOKYMCHTaMH

B pe3yabrare ocBOeHUs TUCUMILINHBI (MOAYJIS) 00Y4aAIOUIUICH 10JKEH

3.1

3HaTh:

3.1.1

OCHOBbI (1)I/ISI/IKI/I BaKyyMa, Iu1a3Mbl 1 TBEpAOTO TEJ1a, IPUHIUIIBI UCITOJIb30BAHUS (bHSHqCCKI/IX 3(1)(1)€KTOB B BaKyyMe€, I1asme
1 B TBEPAOM TECJI€; OCHOBHBIC HpOGJ'IeMI)I U OCOOCHHOCTH COBpPECMECHHOI'O 3Talla pa3BUTUA HAYKH O TEXHOJOTHYCCKHUX

npoueccax MUKpPO- 1 HAHO3JICKTPOHHUKH.

3.2

YMmeTh:

3.2.1

NPUMCHATDH Ha IMPAKTUKE OCHOBHBIC IIPUEMBI U IIPOTrpaMMHBIC CPCACTBA O6pa6OTKI/I U NpEACTaBJICHUA JaHHBIX B
COOTBETCTBHMHM C ITOCTaBJICHHOMN 33.}:[3.‘[6171 MpPOBOAUTH PACUCThI (I)I/ISI/IKO-XI/IMI/I‘{GCKI/IX 3aKOHOM€pHOCTCﬁ, OTpaxaromunx
B3aMMOCBsI3b MEXKAY COCTaBOM, CprKTypOﬁ, CBOMCTBaMU U YCJIOBUAMMU IMOJTYUCHU S NOTYIIPOBOAHUKOBBIX MAaTCPpHUAJIOB U
l'IpI/I60p0B, AHaJIM3UPOBATh PE3YJILTAThI PACUCTOB U 000CHOBEIBATh IMOJTY4YCHHBIC BbIBOIBI.

33

Baagern:

3.3.1

pa3paboTKH HOPMATUBHO-TEXHUYECKON TOKYMEHTALMU B 00JIACTH U3JIETIHH COBPEMEHHOW MUKPO- U HAHOIEKTPOHHKH;
IPaMOTHBIM (PU3UUECKUM HayUHBIM SI3bIKOM; MEXAYHAPOAHONH CUCTEMON eAMHUL U3MepeHuil ¢pusnueckux Benunuus (CH)
npy GH3HYECKUX pacueTax U GpopMyInpoBke GU3HISCKHX 3aKOHOMEPHOCTEH; HABBIKAMH M3MEPEHUST OCHOBHBIX

(I)I/ISI/I‘JCCKI/IX BCJIIMYHMH.

4. CTPYKTYPA U COJEPKAHME IV COUILINHBI (MOIYJIST)

Kon HaumeHoBaHMe pa3/iesioB U TeM /BU] Cemectp /| YacoB | Komneren- | Jluteparypa ®opma
3aAHATHSA 3aHsaTHs/ Kvne 070 KOHTDOJIS
Pazneu 1. Beenennue.
1.1 Brenenue. /Tema/ 5 0
1.2 Ipenmer mucuuminHel, ee 3agaun. Lenu n 5 1 JI1.1J11.2 3auér.
3aJ1a4d HaHOTeXHOI0ruil. OCHOBHBIE OHATHS U JI1.3 J11.4J12.1
omnpeaeneHus. PU3HMUECKUe U TEXHOIOIMUECKUE J12.2J12.3
Ipo0JIEMBl U OrPaHUYEHUS J12.4J12.5
MHKPOMHHHUATIOPH3AIIMH MOJTYIIPOBOAHHKOBBIX J12.6
YCTPOHCTB. /JIex/ 3192 33 54
3526 97
1.3 IToHsATHE ME30CKOIMMYECKOTO pa3Mepa. 5 1 JI1.1J11.2 3auér.
Knaccudukanus HaHoMaTepUalIoB 10 JI1.3 JI1.4J12.1
TEXHUYECKOMY Ha3HAUEHHIO, COCTABY U JI2.2J12.3
cBoiictBam. /JIex/ J12.4 J12.6
3192 33 54
3526 97
1.4 Krnaccugukanys HaHOMaTepraioB 1o 5 2 JIL.1JI1.2 | AHanuTH4ecKuit
TEXHUYECKOMY Ha3HAUEHHIO, COCTaBY U JI1.3 JI1.4J12.1| oruér. 3auér.
cBoricTBaMm. Llenu u 3a1a4 HAHOTEXHOJIOTHH. JI2.2J12.3
/Cp/ J12.4 J12.6
3192 33 54
3526 97
Pa3nen 2. Buasl matepuajion
HAHOYIEKTPOHHKH.




2.1

Bunel MaTepuanoB HaHORIEKTPOHUKY. /Tema/

2.2 3ounu, renu, CycrieH3un, KOJUIOUTHBIE PACTBOPBI, JI1.1J11.2 3auér.
MaTPUYHO-U30JINPOBAHHBIE KJIACTEPHBIE JI1.3 JI1.4J12.1
CBEPXCTPYKTYPHI, QyIIIepEHSI, JI2.2J12.3
¢bynnepeHonono0HbIE MaTEpUabl, YIIEPOIHbIE J12.4J12.6
HAHOTPYOKH U UX [POU3BOIHBIE, TOIUMEPBI, 321323354
CBEPXPELIETKH, 0OMEMOpaHHbL, 3536 37
caMoopraHuzyouuecst cpeasl. /JIex/

23 Marepuaibl Ha OCHOBE HaHOCTPYKTYPHBIX JI1.1J11.2 3auér.
aseMeHToB. Hanokpuctamisl. CTpyKTypHbIE JI1.3 JI1.4J12.1
3JIEMEHTBI AJ1s1 HAHOMATEPUaJIOB O0JIEe BEICOKOI'O J12.2J12.3
nopsiaxa. CaMoOpraHU3yIOLIUECs YIIOPsIOUEHHbIE J12.4J12.6
HOpYCThIe MaTepHaisl. /JIex/ 3192 33 54

25326 97

24 Marepuanbl 31€KTPOHUKH IS HAHOTEXHOJIOT . JI1.1J11.2 3auér.
Kpemuuii u ero monudukarmu. Ilopucteiit JI1.3 JI1.4J12.1
KpeMHHUH. ['eTepoCTpyKTyphl Ha OCHOBE TBEPIBIX JI2.2J12.3
pactBopoB A3BS5. I'eTepocTpyKTYyphl ¢ IBYMEPHBIM J12.4J12.6
JIEKTPOHHBIM ra3oM. I eTepocTpyKTyphI ¢ 321323354
KBaHTOBBIMU sMaMHL. /JIex/ 3536 37

2.5 Marepuaibl Ha OCHOBE HUTPUAOB U UX JI1.1J11.2 3auér.
npuMeHeHue. IIpo6aeMsl OIOKEK U JI1.3 JI1.4J12.1
BbIpaliuBaHue OypepHbIX cl10eB. MeTananyecKue JI2.2J12.3
HaHOKJacTepbl. KOHCTPYKIMOHHBIE MaTepUalbl J12.4J12.6
JUISl HECYILUX KOHCTPYKLUI n3aenuii MUKpo- U 321323354
HAHOCUCTEMHON TeXHUKH. D yHKIMOHAIbHBIE 32536 37
MaTepHallbl MUKPO- 1 HAHOCUCTEMHOM TEXHUKH.

/Jlex/

2.6 3ounu, renu, CycrieH3un, KOJUIOUTHBIE PACTBOPHI, JI1.1 JI11.2 | AHanuTHdeckuit
MaTPUYHO-U30JINPOBAHHBIE KJIACTEPHbIE JI1.3 JI1.4J12.1| otuér. 3auér.
CBEPXCTPYKTYPHI, QYIIepEHSI, JI2.2J12.3
¢bynnepeHonono0HbIE MaTEpUabl, YIIEPOIHbIE J12.4J12.6
HAHOTPYOKH U UX IPOU3BOIHBIE, TOIUMEPBI, 321323354
CBEPXPELIETKH, 0MOMEMOpaHHI, 3536 37
camoopranusyromecs cpeast. /Cp/

Pazneu 3. BazoBble TeXHOJIOrHYecKHe NPOLecchl
1 000pya0oBaHHe, MPUMeHsIeMbIe B
MPON3BOJCTBE MATEPHAJIOB H KOMIIOHEHTOB
HAHOYIEKTPOHHKH.

3.1 ba3oBble TEXHOIOTMUECKUE TPOLIECCH U
00opy/oBaHKEe, MPUMEHSIEMBIC B IIPOM3BOJICTBE
MAaTepHaJIOB ¥ KOMIIOHEHTOB HAHOAJICKTPOHHUKH.

/Tema/

32 MeTozbl CUHTE3a HAHOKPUCTAIUIMUECKUX JI1.1J11.2 3auér.
IIOPOILIKOBBIX MaTepuaioB. I'a3oda3Hblii MeTOx. JI1.3 JI1.4J12.1
ITnazmoxumudeckuii cuntes. OcaxeHue U3 J12.2 J12.3
KOJUIOUAHBIX PACTBOPOB. METO TEpPMUIECKOIO J12.4J12.6
PAa3JI0XKEHNUs U BOCCTAaHOBJIEHHS. MeTobI 321323354
MEXaHOCHHTE3a, IETOHAITMOHHOI O CHHTE3a 1 2536 57
3NIEKTPOB3phIBa. /JIek/

33 OCHOBBI TEXHOJIOTHH YIJIEPOIHBIX HAHOTPYOOK. JI1.1J11.2 3auér.
Cxema yCTaHOBKH JUIs IIOJTy4YEHUs! yTIIIe-pOIHBIX JI1.3 JI1.4J12.1
HaHOTPYOOK METOIOM J1a3epHoi abisiiuu. Jlyrosoi JI2.2J12.3
croco0 Mosy4eHus yriaepoaHbIX HAHOTPYOOK. J12.4J12.6
Meroa nuponu3za yrieBogoponos. CHUHTE3 U3 321323354
yrIepoJCcoaepIKaIinX ra3os. /JIex/ 3536 37




34 TexHos0rus NOIMKPUCTAIUINYECKUX aJIMa30B. JI1.1J11.2 3auér.
TexHos0rus aaMasHbIX U aIMa30I0J00HbIX JI1.3 JI1.4J12.1
IUIEHOK. TeXHOJIOrusl METaNIOOPraHN4eCKUX J12.2J12.3
coeauHeHn. TexXHOIOrus HEKPUCTAIITMYECKUX J12.4 J712.6
MaTepuanoB. TeXHOIOIUs U3rOTOBICHUS 321323354
METATMYECKHX U TTOIYIPOBOTHUKOBBIX 3536 37
HAHOTOYCK, HAHOHUTEH JTUTOTrpadYCCKUMHU
Mmeronamu. /JIex/

3.5 OnuTakcuaabHble METObI ONTYYCHUS MaTEPUAJIOB JI1.1J11.2 3auér.
MHUKPOCHCTEMHOHN TeXHUKHU. ['oMO- 1 JI1.3 JI1.4J12.1
rereposnuTakcust. duznyeckoe ocaxxJeHUE U3 JI2.2J12.3
napoBoii (asbl. IlomydyeHue aMopQHBIX, J12.4J12.6
MOJUKPUCTAIIIMYECKUX U MOHOKPUCTAJUTHYECKHX 321323354
IUIEHOK. MOJIeKyIIpHO-J1ydeBast SMUTaKCUs 35236 37
9JIEMEHTAPHBIX MONYIIPOBOIHMKOB U
MOJTYNPOBOJHUKOB Ha OCHOBE coennHeHnid A3BS,

OCaXXJICHHE IUICHOK JIMDJICKTPUKOB U METaJUIOB.
/Jlex/

3.6 XHMMHYECKOE OCaXICHHE U3 Ta30BO (a3bl: JI1.1J11.2 3auér.
OCHOBHbIE 3aKOHOMEPHOCTU U METOAUKA. JI1.3 JI1.4J12.1
OnuTakcus U3 METAJUI00PTaHUYECKUX COSIMHEHUI JI2.2J12.3
1 JIETy4UX HEOPTaHUYECKUX TUJIPUTIOB. J12.4J12.6
MexaHU3Mbl FeTEPO3NTUTAKCHATIBHOIO POCTa: 31323354
®panka-BaH-1ep-Bepme, @onbmepa-Bebepa, 3526 37
Crpanckoro-Kpacranosa. VloHHbIH cuHTE3
HAaHOCTPYKTYp. IIporiecchl caMmoopraHu3anuu
HaHOCTPYKTYp IPU HOHHOM cuHTe3e. /JIex/

3.7 TexHosorus 1ByMEpHbIX FeTePOIMUTaAKCUAIBHBIX JI1.1J11.2 3auér.
MIOJIYTIPOBOAHUKOBBIX CHCTEM. TpaaulMOHHbIE JI1.3 JI1.4J12.1
TEXHOJIOIMYECKUE LIUKIIBI U3TOTOBIECHUS JI2.2J12.3
UHTETPAIbHBIX CXEM, aJJaITUPOBAHHBIC IS J12.4J12.6
CO3/IaHUsI TPEXMEPHBIX MEXaHUUECKUX CTPYKTYP: 321323354
00beMHasi MUKpOOOPabOTKa, IOBEPXHOCTHAS 3536 37
MHKpooOpadoTka, TexHonorus LIGA. /Jlex/

3.8 Wonnslit cuaTe3 HaHOCTPYKTYp. [Iponeccs JII.1JI1.2 | AHanuTH4ecKuit
caMOOpraHu3aly HAHOCTPYKTYp IPU HOHHOM JI1.3 J11.4J12.1| otuér. 3auér.
cuHTe3e. TeXHOoIor s ABYMEPHBIX JI2.2J12.3
TeTEPO3UTAKCHATIBHBIX IIOJIYTIPOBOAHUKOBBIX J12.4J12.6
cucteM. TpaauIMOHHbIE TEXHOIOMMYECKUE [IUKIIBI 21323354
M3TOTOBJICHUSI HHTEIPAJIbHBIX CXEM, 3536 37
aIaNTHPOBAHHBIC JUISI CO3/IaHUS TPEXMEPHBIX
MEXaHUYECKHUX CTPYKTYp: 00bEeMHast
MHUKpPOOOpaboTKa, IOBEPXHOCTHAS
MHKpooOpadoTka, Texuonorus LIGA. /Cp/

Pazpneu 4. CpoiicTBa MaTepuaJioB
HAHOYIEKTPOHHKH.

4.1 CBolicTBa MaTepUaoB HAHOAIEKTPOHUKH. /Tema/

4.2 CBoiicTBa HaHOMaTepHajIoB. MexaHUYecKue, JI1.1J11.2 3auér.
Temohu3ndecKue, GU3NKo-XUMUYECKUE, JI1.3 JI1.4J12.1
ANEKTPOPHU3NYECKHE, MATHUTHBIC, OIITUYECKHUE. JI2.2J12.3
Kpurepuu Bb160pa 1 COBMECTUMOCTh J12.4J12.6
HaHoMaTepuasioB. Kpucramioxumuueckas u 321323354
TEPMOMEXAHUUYECKAS! COBMECTUMOCTh. OCHOBBI 3536 37
KPUCTAJUTODHU3UKH ¥ KPUCTAIUIOXUMUH
HaHOMaTepuaios. /JIex/

43 DU3UKO-XUMHUS NIPOLIECCOB CUHTE3a JI1.1J11.2 3auér.
HAHOCTPYKTYPHUPOBAHHBIX MaTepraiioB. [IpuHIMIBI JI1.3 J11.4J12.1
BbIOOpA MOTYIPOBOJHUKOBBIX MATEPUAIOB. JI2.2J12.3
MarepuanoBeueckue npoOiemMbl B CO3JaHUU J12.4J12.6
MUKPO- U HAHOCUCTEMHBIX YCTpOiicTB. Ponb 31323354
pa3MepHBIX 3P PEKTOB B HUINKO-XUMHUECKUX U 3536 37

MeXaHMYECKHX CBOMCTBaX HaHOMaTepuasos. /Jlex/




4.4

CBoiicTBa HaHOMaTepHajoB. MexaHU4YecKue,
Terohu3ndecKue, GU3NKo-XUMUIECKUE,
EKTPOPU3UIECKUE, MATHUTHBIE, OIITHYECKUE.
Kpurepuu Bb160pa u COBMECTUMOCTh
HaHoMaTepuasoB. Kpucramioxumuueckas u
TEPMOMEXAHUUYECKAS! COBMECTUMOCTh. OCHOBBI
KPUCTAIOGHU3UKU U KPUCTAITIOXUMUHU
HaHoMaTepuanoB. @U3HKO-XUMHUS IIPOLIECCOB
CHHTE3a HAHOCTPYKTYPUPOBAHHBIX MAaTEPUAJIOB.

/Cp/

JI1.1J11.2J11.3
JI1.4J12.1 J12.2
J12.3 J12.4 J12.6
30192 33 54
3526 37

AHanuTHYECKUH
oTuéT. 3a4érT.

Paspgea 5. TexHoJiornueckue 0COOEHHOCTH
U3IOTOBJICHHSI COBPEMEHHBIX NPUOOpPOB
HAHOJJIEKTPOHUKH.

5.1

TeXHONIOrHYECKUE OCOOEHHOCTH U3 OTOBJIEHHUS
COBPEMEHHBIX MIPUOOPOB HAHODJICKTPOHUKH.
/Tema/

52

OYHKLIMOHAIBHO-aKTUBHBIE MaTEPUAIIbI JUIS
JIEKTPOCTATUYECKUX, HIEKTPOMATHUTHBIX,
[IbE303JIEKTPUYECKUX, ONTHYECKUX,
IEKTPOONTHYECKUX U TEPMOITEKTPHUECKUX
npeoOpasoBatesneil 3Hepruu, IBHKEHUS,
nHdopmaruy. ['eTepoCTpyKTYphI € BEICOKOI
IUIOTHOCTBIO IBYMEPHOTI'0 3JIEKTPOHHOTO Ta3a

anextpoHoB (HEMT-tpan3ucropsr). /JIex/

(3I"). TpaH3uCTOpHI C BHICOKOH MOIBUKHOCTBIO

JI1.1J11.2J11.3
JI1.4J12.1 J12.2
J12.3 J12.4 J12.6
30192 33 54
3526 37

3auérT.

5.3

(baceTnpoBaHHbIX TOBEPXHOCTAX. CTPYKTYpHI C
NEPHOIMYECKOM Moy sIMeEl cocTaBa B
SMUTAKCUAJIBHBIX IUICHKAX TBEP/BIX PACTBOPOB
[IOJTYTIPOBOAHUKOB. 1epCreKTUBBI H3TrOTOBIICHUS
9JIEKTPOHHBIX MPUOOPOB C IPUMEHEHUEM
HaHOTPYOOK. IlepcrekTHBEI co3aHus

3G GEKTUBHBIX MUHUATIOPHBIX U
CBEPXMHHHUATIOPHBIX CUCTEM, O0YCIIOBICHHbIE
0COOBIMH (PH3UKO-MEXaHHYECKHMH CBOHCTBAMHU
HaHOMaTepuaios. /JIex/

CTpyKTypbl Ha MUKPOCKOIIMYECKH YIOPSAI0UEHHBIX 5

JI1.1J11.2J11.3
JI1.4J12.1 J12.2
J12.3 J12.4 J12.6
30192 33 54
3526 37

3auérT.

54

DyHKIHOHAIEHO-aKTHBHBIE MATEPHAIIBI TSI
SIEKTPOCTATUYECKHX, HIEKTPOMArHUTHBIX,
MbE302JIEKTPHIECKUX, ONTHIECKUX,
SIEKTPOOIITHYECKHUX U TEPMODIIEKTPUUCSCKHUX
npeobpa3oBaTernell SHEPriu, ABHKEHUS,
nurpopmanyu. /Cp/

JI1.1J11.2J11.3
JI1.4J12.1 J12.2
J12.3 J12.4 J12.6
30192 33 54
3526 97

AHanuTHYECKUH
oTuér. 3a4ér.

Pasnen 6. [Ipome:kyrounas arrecranus.

6.1

IoAroTroBKa K aTTecTalluy, HHas KOHTAKTHAS
padora. /Tema/

0

6.2

IMoaroToBka K 3a4éty. /3a4ét/

8,75

IK-1.1-3
I1IK-2.2-B

KonTponbHbie
BOIIPOCHI.

6.3

ITpuém 3auéra. /MKP/

0,25

IK-1.1-3
I1IK-2.2-B

KonTponbHbie
BOIIPOCHI.

5. OLEHOYHBIE MATEPHAJIBI IO JMCOUIIIMHE (MO/YJIIO)

O1eHOYHbIC MaTepUaITbl IPUBECHBI B MPUIIOKECHHH K paboueii mporpaMme TUCHUILTHHBI (CM. JOKYMEHT "OLCHOYHbIC MATEPUAITBI [0
nucuuiuinHe "TexXHONornuecKue Mmpomeccsl HAaHO3IEKTPOHUKHU ).

6. YYHEBHO-METO/MYECKOE H UH®OPMAIIMOHHOE OBECIIEYEHUE JUCHHUIIJIMHBI (MOAYJIA)

6.1. Pexomenayemas JiuTepaTrypa

6.1.1. OcHoBHas JIMTepaTypa

ABTOpI)I, COCTaBUTCIIN

3arnaBue

W3parenbcTBoO,
roJ

KonnuectBo/
Ha3Banne DbC




Ne ABTOpBI, COCTABUTENH 3arnaBue WsnarensctBo, | KommuectBo/
rox Ha3BaHue ObC

JI1.1 |PamOumu H.T., Du3nUecKue U XUMUYECKUE OCHOBBI HAHOTEXHOJIOTHIA M.: 978-5-9221-
Bbepeskun A.B. OU3BMATIIUT, [0988-8

2009, 456¢.

JI1.2 [Crapoctun B.B. Marepuainsl 1 METOIbl HAHOTEXHOJIOTHH : y4el. mocobue M.: BMUHOM. 978-5-9963-
Jlabopatopus 0346-5
3HaHwmi, 2010,
431c.

JI1.3 |Packun A.A., TexHonorus MaTepruanoB MUKpO-, ONITO- K HAHOAJIEKTPOHUKHY : |M.: BUHOM. 978-5-94774-
IIpoxodsena B.K. y4e6. nocobue JlaGopaTopust 909-0

3HaHwmi, 2010,
164c.
JI1.4 |Pomun B.M., Cunubus [ TexHoiorus MaTepuajgoB MUKpPO-, ONITO- U HaHOAIEeKTpoHuku : |M.: BUHOM. 978-5-94774-
M.B. yue0. mocobue JlabopaTopus 910-6
3HaHwmi, 2010,
180c.
6.1.2. lono/IHUTe/IBbHAS JIUTEPaTYpa
Ne ABTOpBI, COCTABUTENH 3arnaBue WsnarensctBo, | KommuectBo/
rox HazBaHue ObC

JI2.1 |Barypun B. K., Couuosnorus : y4eOHUK /ISl CTYAEHTOB BY30B Mocksa: 978-5-238-
Patauxos B. II., IOHUTU- 02266-6,
Ocranuna O. A., JTAHA, 2017, http://www.ipr
Vnenosa 1. A., 487 c. bookshop.ru/7
Uypoukuna JI. C., 1057.html
Cxkpunkuna X. b.,

IlonBoiickas JI. T.,
KOnun B. B., barypun
B.K.
JI2.2 (Konenos JI. A. TexHoorus 1 KOHCTPYKIMS MUKPOCXEM, MUKpOIponeccopoB U | CaHKT- 978-5-8114-
MHUKPOCOOPOK IerepOypr: 0766-8,
Jlans, 2009, 400 |https://e.lanbo
C. ok.com/books/
element.php?
pll_cid=25&p
11_id=192

JI2.3 [Mamnep P., Ketimunc T.|D1eMEHTBI HHTEIPATIBHBIX CXEM M.:Mup, 1989, |5-03-001100- 5

630c.

JI2.4 |IToxpoBckuii @.H. Marepuainbl 1 KOMIIOHEHTBI PaAUO3IEKTPOHHBIX CPEACTB : M.:T'opsiuas 5-93517-215-1

VYueb.mocobue 1 By30B nuHus-Tenekom,
2005, 350c.

JI2.5 |JlozoBckwmii B.H., HanotexHonorus B anekrpoHuke. BBezeHue B cnenuanbHOCTh : |Cno.: JlaHb, 978-5-8114-
KoncrantunoBa I'.C., |yueb. mocobue 2008, 336c. 0827-6
Jlozosckuii C.B.

JI2.6 |Kopones M.A., TexHoa0rn4ecKue NpoLecchl U3rOTOBICHUS KPEMHUEBBIX M.: BUHOM. 978-5-94774-
Kpynkuna T.1O., MHTETPAJIbHBIX CXEM M UX MOJIEJIUpOBaHUE : yued. mocodue JlabopaTopus 336-4

PeseneBa M.A.

3HaHui, 2009,
397c.

6.2. [lepeuens pecypcoB HH(POPMAIMOHHO-TEJIeKOMMYHHKANMOHHO¥ ceTu "MHTepHeT"

31 |Cap"1T kahenpbl MUKpO- U HaHodekTpoHuku PIPTY. http://www.rsreu.ru/faculties/fe/kafedri/mnel




32 [Cucrema nuctanimontoro odydenus @T'BOY BO «PT'PTY», pexum goctyna: no naposnto. http://cdo.rsreu.ru/

33 |EnuHOE OKHO JocTyma K 00pa3oBaTeIbHBIM pecypcaM, PeXXuM A0CTyma: 1o napoio. http://window.edu.ru/

34  |UntepHer Yrusepcuret Mudopmarmonnsix TexHonoruii. http://window.edu.ru/

35  |OnextponHo-OubNMOTEdHas cucteMa «IPRbooksy [DnexrporHbIi pecypc]. — Pexxum nocryma: 1ocTyn U3 KOpIopaTHBHOM
cetu PIPTY — cBoOOHBIN, JOCTYM U3 ceTu MHTEepHET — 1o mapodro. https://iprbookshop.ru/

26 |DnexrpoHHO-OMONIMOTEUHAs cucTeMa U3aaTenbeTBa «Jlanby [DnekTpoHHblil pecype]. — Pexxum nocryna: noctyn us
kopriopatuBHoii cetn PIPTY — cBoGoaHbIH, nocTyn u3 cetn MHTEepHET — no napouro. https://www.e.lanbook.com

37 |DnexrponHas 6ubnuoreka PIPTY [OnekrponHslii pecypc]. — Pexxum nocryna: uz koprioparusHoit cetu PIPTY — no
napouto. http://elib.rsreu.ru/

6.3 IlepeyeHs NPOrpaMMHOro odecrneyeHus 1 HHPOPMALMOHHBIX CIPABOYHBIX CHCTEM

6.3.1 IlepevyeHb JIMIIEH3HOHHOI'0 U CBOOOIHO PACIIPOCTPAHAEMOI0 IPOIPAMMHOI0 00eciedeHusl, B TOM YHUCJIe 0TeYeCTBEHHOI 0

MPON3BOJCTBA
HanmeHoBanue Onucanne
Onepanyonnas cucrema Windows XP Microsoft Imagine, Homep noamucku 700102019, 6eccpouno
OnepayonHas cucrema MS DOS Beccpouno. KopropatuBras nuuensus Microsoft Imagine Membership 1D
700565239
Kaspersky Endpoint Security Kommepueckas nuneH3ust
LibreOffice CsoOozanoe 110
Adobe Acrobat Reader Caobonnoe I10
LabVIEW Kommepueckas uneH3us

6.3.2 IlepeyeHb MHGOPMALMOHHBIX CIIPABOYHBIX CHCTEM

6.3.2.1 |Cucrema Koncynsrautllntoc http://www.consultant.ru

7. MATEPUAJIBHO-TEXHUYECKOE OBECHEYEHHWE JUCHUILIMHBI (MOAYJIA)

267 y4eOHO-aIMUHHUCTPAaTUBHBIN KopIyc. YueOHas ayauTOpus Al NPOBEACHHUS YYEOHBIX 3aHATHH JIEKIIMOHHOIO U
CEMUHAPCKOr0 THIA, NPAKTUYECKUX 3aHATUH, IPYNNOBBIX M MHAMBUIYAJIbHBIX KOHCYJIbTAllMH, TEKYIIETO KOHTPOJIS U
NpoMeXyTo4Hol aTrecTanuu  CrenuanusupoBaHHas Mebenb. 80 MecT, mocka. MynbTumenuiiHoe o06opyaoBaHHUe,
KOMIIBIOTED.

501 naGopaTopHblil Kopryc. YueOHast ayauTopus IJIs IpoBeJeHUs y4eOHbIX 3ansaTuil CrenmanusupoBaHHas Mebensb (37
II0CaJIOYHBIX MECT)

2 I1K: Intel Celeron CPVJ1800 — 25 mir.

BO3MOXXHOCTh TOIKIIOUEHUST K ceTH VIHTepHET W OO0ecCreueHHeM JOCTyla B ONEKTPOHHYI0 HH(OpPMAIMOHHO-
obpa3zoBatenbHylo cpeny PIPTY

341 y4eOHO-aIMUHUCTPATUBHBIN KOpIyc. Y4yeOHas J1abopaTopus, OCHAICHHAs
J1a00paTOPHBIM 000PYIOBAHUEM

3 cToJbl JabopaTopHble (22 IUT.), 10CKa MarHUTHO-MapKepHasi, 3KpaH HACTEHHBIH, 5 KOMIbIOTEPOB ,010K nuranus BUII-
01 03 wrT.), BosbT™eTpsl B7-21A (3 mwir.),B7-21,B7-35 (3 wt.), ocumsuiorpagser C1-64A (3 mr.), C1-75, uzmepurenu E4-
7, E9-4
343 yueOHO-aAMUHUCTPATUBHBIN KOPITyC. YueOHO-BCIIOMOraTeNbHas

4 AynuTopust Uil XpaHEHHUs 1 PEMOHTa 000pyJ0BaHUS

2 KOMIbIOTEPA, NPUHTEDP, CKAHEP, 5 MECT

8. METOJWYECKHE MATEPHUAJBI IO JUCHUILIMHE (MOAY.TIO)

Meroanueckoe obecredeHne JUCHUIIIMHBI IPUBEIEHO B IPUIIOKEHUU K pabodel IporpaMme JUCHUILIMHBIL (CM. JOKYMEHT
"MeTonuuecKkue yKa3zaHus 110 AUCHUILINHE "TeXHOIoruueckre npoLecchl HAHOMEKTPOHUKH"").
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