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

IIpoueccbl MUKPO- 1 HAHOTEXHOJIOTUU

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 33ET

Pacnpeuene}me YacoB JUCHHUILIMHBI 110 CEMeCTPpam

Cewmectp
(<Kypc>.<Cemectp Ha 7 4.1)

Kypee>) Uroro

Henenp 16

Bua 3ansaTuit vII PII v PIl

Jlexiun 16 16 16 16
JlabopaTopHbie 16 16 16 16
IpakTnueckue 16 16 16 16
MHast koHTaKTHas 0,25 10,25 10,25 10,25
pabora
Uroro ayn. 48,25 148,25 148,25 |48,25
KonrakrtHas pabora 48,25 148,25 148,25 |48,25
Cam. pabota 51 51 51 51
Yackl Ha KOHTPOJIb 8,75 8,75 (8,75 18,75
HUroro 108  [108 108  [108

r. Ps3ann



IIporpammy coctaBui(n):

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

Pabouast nporpamMma JUCHUITIIHHBL

IIpoueccbl MUKPO- U HAHOTEXHOJIOTUH

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
YTBEPXKJEHHOI'0 y4EHBIM coBeTOM By3a oT 28.01.2022 npotokoin 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 HAaHOJIEKTPOHNKA

[Iporokon ot 2023 1. Ne

3aB. kadeapoit

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

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

IIporokon ot 2024r1. Ne

3aB. kadeapoit

Buzuposanue PII/] 1,151 ucniosiHeHHsI B 0YePeIHOM Y4eOHOM roay
Pabouas nporpamma repecMoTpeHa, 00CyK/1eHa U 0100peHa /I
ucnonderus B 2025-2026 yueOHOM rofy Ha 3aceIaHuy Kadheapbl
MuKpo- 1 HAaHOJIEKTPOHHKA

[Iporokon or 2025r. 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

IIporoxon or 2026 . Ne

3aB. kadenpoit




1. IEJIM OCBOEHMS JUCIHUAILIMHBI (MOLYJIST)

1.1|enp0 OCBOCHHMS JUCIMILIMHEI SBISICTCS (OpMUPOBAHUE O0A30BBIX 3HAHMIT M yMEHHI B 00JIACTH MPOLIECCOB MUKPO- U
HAHOTEXHOJIOTUH B COOTBETCTBUH ¢ DesiepaIbHBIM TOCYIapCTBEHHBIM 00pa30BaTEIbHBIM CTAaHIAPTOM, (OopMUpPOBaHUE Y
CTYZIEHTOB CIIOCOOHOCTH K JIOTHUECKOMY MBILIJIEHUIO, aHAIHU3Y U BOCIPUITUIO HHPOpMaLuK, (OpMUPOBAHUE HABBIKOB
HHKEHEpHOI1 paboThl, IOCPEICTBOM 00ECIedeH s 3TanoB (GopMUpoBaHUs KoMIIETeHIUH, IperycMoTpenHbix PI'OC, B
YacTH NPECTaBICHHBIX HIDKE 3HAaHUH, YMEHUI U HAaBBIKOB.

1.2|3agaun:

1.3]- 06yquI/Ie MpeaACTaBJICHUAM O (1)H3HLI€CK0ﬁ CYHIHOCTH IPOLECCOB, MPUMCHACMBIX B MUKPO- U HAHOTCXHOJIOTUH;

1.4]- 06y‘l6HI/IG MpeaACTaBJICHUAM 00 OCHOBHBIX MCETOJaX HAHCCCHHU BCIICCTBA, UCIIOJB3YEMbIX B TCXHOJIOTUHU MIPOU3BOACTBA
MUKPO3JICKTPOHHBIX PI3,Z[€JTPIﬁ;

1.5]- 06yquI/Ie MpeaACTaBJICHUAM 00 OCHOBHBIX METOJax yAaJICHUA U MO)II/I(i)I/ILII/IpOBaHI/Iﬂ BCIICCTBA, UCITIOJIb3YEMBIX B
TCXHOJIOI'MU ITPONU3BOACTBA MUKPOIJICKTPOHHBIX HSZ[CHHﬁ;

1.6]- 00yueHue HaBBIKaM HUCCIIE0BATENBCKON U MH)KEHEPHOU paboThI;

1.7]- o6yuenue MeTonaM 00pabOTKU U aHAJIN3a PE3YIbTATOB J1a0OPATOPHBIX 3KCIEPUMEHTOB.

2. MECTO JUCIHUATUIUHBI (MOAYJISA) B CTPYKTYPE OBPA3OBATEJILHOM ITPOTPAMMBI

Huxn (pazgen) OIT: |Bl .B

2.1|TpeGoBanus K NpeaBapuTe/ILHOI OArOTOBKe 00y4aloIerocs:

2.1.1|Texnonoruueckas (IIPOEKTHO-TEXHOIOTMYECKasT)

2.1.2|TexHonorus n3aenuii MUKpo- 1 HAHORJIEKTPOHUKU

2.1.3|OneMeHTbI 3NEKTPOHHON TEXHUKU

2.2| Jucuuniaunsl (MOIYJIM) U IPAKTHKH, 1J151 KOTOPHIX OCBOEHUE JaAHHOM AUCUUILUIMHBI (MOAYJIsl) HEOOXOIMMO KaK
npejLiecTByloOLIee:

2.2.1|BhInoTHEHKE U 3aIIUTA BHITYCKHOM KBATH()UKAIMOHHOH paboThI

2.2.2|HeynopsioueHHbIE IONYIPOBOAHUKH

2.2.3|DyHKUMOHANBHBIE Y3JIbI AJIEKTPOHHBIX YCTPOHCTB

2.2.4|IlpenaunnomMHas IpakTUKa

2.2.5|IIpousBoacTBEHHAs IPaKTHKA

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

MK-3: Cnocoden pa3padaTbiBaTh U AHAJIM3UPOBATH TEXHOJIOTHYECKHE MPOLECCHI M3TOTOBJIEHUS YCTPOICTB M YCTAHOBOK
3JIeKTPOHUKH W HAHOIJIEKTPOHUKH PA3IMYHOT0 GYHKIIHOHAIHHOI0 HA3HAYEHUSI

IIK-3.1. PazpataTbiBaeT TeXHOJIOTHYeCKHe NPOLecchl H3r0TOBJEHUS YCTPOIICTB U YCTAHOBOK 3J1eKTPOHUKH U
HAHO3JIEKTPOHUKH PA3JIUYHOr0 PYHKIHOHAILHOI0 Ha3HAYEHUs HA OCHOBe 0a30BbIX TEXHOJIOrHYeCKHX MPOLEeCcCOB

3HaTh

OCHOBHBI€ ATaIlbl TEXHOJIOIMYECKHX MPOLECCOB H3TOTOBJICHHS YCTPONCTB U YCTAHOBOK 3JIEKTPOHUKU U HAHOIJIEKTPOHUKH
Pa3IryHOro ()yHKIMOHAIBHOTO HA3HAYCHHS.

YMmern

pa3pabaTbIBaTh ONEpPAIMOHHBIE U MAPIIPYTHBIE KaPThI TEXHOJOTHUECKUX MPOLIECCOB U3TOTOBJICHUS YCTPONCTB U YCTAHOBOK
AJIEKTPOHUKH U HAHOIJIEKTPOHUKH PA3IMYHOrO () YHKIIMOHAJILHOTO HA3HAUCHHS.

Baagern

HaBbIAKMHU TIOATOTOBKH TEXHHYECKOHN JIOKyMEHTALIMH MPOIIECCOB U3TOTOBIJICHNUS YCTPOMCTB M YCTAHOBOK JIEKTPOHUKU U
HAHORJIEKTPOHUKHU Pa3IMYHOr0 ()YHKIIMOHAIBHOI'O HA3HAYCHUSI.

ITK-3.2. IIpoBoauT aHa/IM3 TEXHUYECKUX TPeOGOBAHMIl, IPeIbAB/IsIeMbIX K H31e/IHAM 3JIeKTPOHHKHU U HAHOYJIEKTPOHUKH
Pa3IM4HOro GyHKIUMOHAJIbHOI0 Ha3HAYEHUS

3HaTh

OCHOBHBIE TEXHUYECKUE TPEOOBaHUS, PEABSBISIEMbIC K U3/ICTHAM JIEKTPOHUKH U HAHOAJIEKTPOHUKH PA3IMYHOrO
(yHKIMOHAJIEHOI'O HA3HAYCHUSI.

YMmern

MIPOBOAMTH aHAJIN3 TEXHUYECKUX TPEOOBAHUM, MPENBABIAEMBIX K U3JIENTUSAM 3JIEKTPOHUKH U HAHOIJIEKTPOHUKHU PA3IMYHOTIO
(yHKIMOHAJIEHOTO HA3HAYCHUSI.

Baapern

METO/IaMH aHAJIM3a TEXHUYECKUX TPEOOBAHUH, NPEbIBISEMbIX K H3/ACIUSIM 3JIEKTPOHUKNA U HAHOAJIEKTPOHHUKH PA3IMIHOIO
(yHKIMOHAJIEHOTO HA3HAYECHUSI.

ITK-5: CnocoGeH pa3padaTbIBaTh TEXHOJIOTHYECKHE MAPIIPYTHI M M3TrOTOBJIEHUS MIACCUBHOW YACTH U TPACCHPOBKH
KOMMYTAaIlMOHHBIX ILIAT W3e/uii "cucrema B Kopmyce'

IK-5.1. Pa3padaTbiBaeT KOMILIEKT TEXHOJIOTNY€ECKO JOKYMEHTAIMH HA U3rOTOBJIEHHE MACCMBHON YaCcTH CXeMbl U
TPAaCCHPOBKHM KOMMYTAIMOHHBIX IJIAT U3/1eJuii ""cucrema B kopmyce'




3HaTh

OCHOBHBIE TEXHOJIOIMYECKHE METO/IbI U3TOTOBJICHHUS ITACCUBHOM YaCTH CXEMBI IIaT U3JIeuii "cucrema B kopryce'.
YMmers

pa3pabaTbIBaTh KOMIUIEKT TEXHOJIOTHYECKOH JOKYMEHTAIMU H3AeIui ""cucreMa B Kopiyce'.

Baapern

HaBBIKAMH TPACCUPOBKH KOMMYTAIIMOHHBIX IUIAT U3l "cuctema B Kopryce'.

ITK-5.2. M3roToB/iMBaeT NACCHBHYIO YACTh CXeMbl H TPACCHPOBKY KOMMYTALMOHHBIX IVIAT H3/Ae/uii '"cucTeMa B Kopmyce"

3HaTh

OCHOBHBIE METO/Ibl M3TOTOBJICHHS TACCUBHOW YaCTH CXEMBI IUIAT U3/1eNui ""cucrema B Kopiyce'.
YMmers

MIPOBOAMTH TPACCUPOBKY KOMMYTAIIMOHHBIX ILJIAT U3JIeNuii "cucteMa B Kopmyce'.

Baapern

OCHOBHBIMH CIIOCO0AMHU M3TOTOBJICHUS TACCUBHOM YacTH CXEMBI IJIaT U3eui ""cucrema B Kopiyce'.

B pe3yabrare ocBOeHUs TUCHMILINHBI (MOLYJIs) 00Y4aAIOUIUICH 10JKEH

3.1|3narn:

3.1.1|6a30BbIe KOHIICIIMH 1 MOJETH 00mel GU3HKH, OCHOBBI (PU3UKK BaKyyMa, IIa3Mbl U TBEPJOrO Tela, IPUHIIUITBI
UCIIOJIb30BaHus pusnueckux 3pPeKkToB B BaKyyMe, IU1a3Me U B TBEPJIOM TeJI€; OCHOBHBIE IIPOOJIEMbI I OCOOEHHOCTH
COBPEMEHHOI'0 3Tala Pa3BUTHA HAYKU O TEXHOJIIOTMYECKUX MPOLECCaX MUKPO- U HAHORJIEKTPOHUKHU.

3.2|Ymern:

3.2.1 NPUMCHATDH Ha IMPAKTUKEC OCHOBHBIC IPUEMBI U IIPOTrpaMMHBIC CPEACTBA O6pa6OTKI/I U NpEACTaBJIC-HUS JaHHBIX B
COOTBETCTBHMHM C ITOCTaBJICHHOM 33.}:[3.‘[6171 MpPOBOAUTH PACUCThI (bI/ISI/IKO-XI/IMI/I‘{GCKI/IX 3aKOHOM€pHOCTeﬁ, OTpaxaromunx
B3aMMOCBsI3b MEXKAY COCTaBOM, CprKTypOﬁ, CBOMCTBaMU U YCJIOBUAMMU IOJTYUCHU S NOTYIIPOBOAHUKOBBIX MAaTCPHAJIOB U
l'IpI/I60p0B, AHaJIM3UPOBATh PE3YJIbTAThl PACYCTOB U 000CHOBEIBATh TMOJTY4YCHHBIC BBIBOABI.

3.3|Baanern:

3.3.1 SKCIIEPUMCHTAJIbHOI'O UCCIICJOBAHUA MAapaMETPOB U XapaKTECPUCTHUK TE€X-HOJIOI'MUCCKUX MIPOILECCOB MUKPO- U
HaHODJICKTPOHUKH.

4. CTPYKTYPA U COJEP)KAHME JMCOUILINHBI (MOIY.JIS)

Kon HaumeHoBanue pa3jenoB u Tem /Buj 3ansatusi/| Cemectp /| YUaco | Komneren- | Jluteparypa dopma
3AHIATUSA Kvpc Huu KOHTDOJIS

Pa3nen 1. BBenenue. O6ecneuenue
3¢ (peKTHBHOCTH NPONU3BOACTBA M MOBbILIEHNE
KAa4yecTBa U3JeJIMii MUKPO3JIEKTPOHUKH.

1.1 Beenenue. Obecneuenue 3¢ GeKTUBHOCTH 7 0
MPOM3BO/ICTBA U MOBBILICHUE Ka4eCTBA U3/ICIIHI
MHKPOJICKTPOHUKH. /Tema/

1.2 Beenenue B quctuiuiugy «lIpomeccsl MUKpo- 1 7 2 JI1.1J11.2 3auér.
HaHoTexHonorum». Obecrneuenne JI1.3 JI1.4J12.1
3G GEKTUBHOCTH IPOU3BOACTBA U MOBBILIIEHHUE JI2.2J12.3
Ka4ecTBa M3/ICUA MUKPOIICKTPOHUKH. /JIeK/ J12.4J12.5
J12.6 J12.7
J12.8 J12.9
JI12.10J13.1
J13.2J13.3
J3.4
2132323 54
325326 97

Pasnen 2. Texuosorust usrorosyaenust M1
ucC.

2.1 Texunonorus usroronenust MAIT UC. /Tema/ 7 0




2.2

BasoBas texaosorus. CaMocoBMelIeHHAS
TexHonorus. Meron nBoiHo# auddy3uu. /Jlex/

JI1.1J11.2
JI1.3 JI1.4J12.1
J12.2 J12.3
J12.4 J12.5
JI2.6 J12.7
JI2.8 J12.9
JI2.10J13.1
JI3.2J13.3
JI3.4
30192 33 54
3526 37

3auérT.

23

TepMoaHaMUYECKUI aHAIN3 U ONPEIEIICHUE
MaKCHUMaJIbHOI'O BBIXOJAa KPEMHUS IIPU XJIOPUIHOM
Meroze snuTakcuu. /J1ab/

JI1.1J11.2
JI1.3 JI1.4J12.1
J12.2 J12.3
J12.4 J12.5
JI2.6 J12.7
JI2.8 J12.9
JI2.10J13.1
JI3.2J13.3
JI3.4
301092 33 54
3596 37

Otuér o
J1a00paTOpHOM
pabore. 3amuTa
J1a00paTOpHOM
paboThl.

24

HaxnoHHas n0KanbpHas HOHHAS UMILUIAHTALMS.
/J1a6/

JI1.1J11.2
JI1.3 JI1.4J12.1
J12.2 J12.3
J12.4 J12.5
JI2.6 J12.7
JI2.8 J12.9
JI2.10J13.1
JI3.2J13.3
JI3.4
30192 33 54
3526 37

Otuér o
J1a00paTOpHOM
pabore. 3amuTa
J1a00paTOpHOM
paboThl.

2.5

HoHHas UMILTaHTANUS Yepe3 clioi okucia. /J1ao/

JI1.1J11.2
JI1.3 JI1.4J12.1
J12.2 J12.3
J12.4 J12.5
JI2.6 J12.7
JI2.8 J12.9
JI2.10J13.1
JI3.2J13.3
JI3.4
30192 33 54
3596 37

Otuér o
J1a00paTOpHOM
pabore. 3amuTa
J1a00paTOpHOM
paboThl.

2.6

ITocnenoBaTenbHOCT TEXHOIOIMYECKUX OIEpalii
¢dopmupoBanus KMOII- ctpykTyp, HCKIIOUaromast
addekr 3amenkuBanus. /TIp/

JI1.1J11.2
JI1.3 JI1.4J12.1
J12.2 J12.3
J12.4 J12.5
JI2.6 J12.7
JI2.8 J12.9
JI2.10J13.1
JI3.2J13.3
JI3.4
30192 33 54
3526 37

KountponbHast
pabora.




2.7

O06opynoBaHUE U METO/IbI OCAXKACHHS U3 Ta30BOH
(bas3bl: MOTy4CHNUE MOJTUKPUCTATUTIYECKOTO,
HAHOKPUCTAJUTMYECKOr0 ¥ aMOP(hHOT0o
THAPOrC€HU3NPOBAHHOTO KPEMHHSI, OKCHJIA U
HUTpHIA KpemHus. /Cp/

JI1.1J11.2
JI1.3 JI1.4J12.1
J12.2 J12.3
J12.4 J12.5
JI2.6 J12.7
JI2.8 J12.9
JI2.10J13.1
JI3.2J13.3
JI3.4
30192 33 54
3526 37

AHanuTHYECKUH
oTuéT. 3a4ér.

2.8

BBICOKO3HEPreTHYECKUE CHITBHOTOYHBIE TIPOLIECCH
MOHHOM UMIUIAHTAIMK: OKUCJIEHHE, HUTPUPOBAHHUE,
NPOTOHUPOBAHKUE, PAUALIAOHHO-
CTUMYJIMpOBaHHast AU y3Ust, XUMHYCCKHIA
cuntes. /Cp/

JI1.1J11.2
JI1.3 JI1.4J12.1
J12.2 J12.3
J12.4 J12.5
JI2.6 J12.7
JI2.8 J12.9
JI2.10J13.1
JI3.2J13.3
JI3.4
30192 33 54
3526 37

AHanuTHYECKUH
oTuér. 3a4ér.

Pazges 3. TexHo10rusi CTPYKTYP Ha OCHOBe
apCceHnja rajums.

3.1

TeXHOIOrus CTPYKTYP Ha OCHOBE apCeHHIa
ramus. /Tema/

32

VIMC u nuckpeTHble IpUOOpE! HA OCHOBE apCeHU1a
rauus. OCHOBHBIE METOJIBI M TEXHOJIOTHS
BbIpalMBaHKs IUTAKCHAIBHBIX c10€B. /JIek/

JI1.1J11.2
JI1.3 JI1.4J12.1
J12.2 J12.3
J12.4 J12.5
JI2.6 J12.7
JI2.8 J12.9
JI2.10J13.1
JI3.2J13.3
JI3.4
30192 33 54
3526 97

3auérT.

33

TpeboBaHMs K MOTYH30IUPYIOMINM HOMTOKKAM.
TexHonorus hopMupoBaHus Oy(pepHBIX CIOEB.
TexHosorus BbIpaIllUBAHUs AKTUBHBIX c10€B. /JIek/

JI1.1J11.2
JI1.3 JI1.4J12.1
J12.2 J12.3
J12.4 J12.5
JI2.6 J12.7
JI2.8 J12.9
JI2.10J13.1
JI3.2J13.3
JI3.4
30192 33 54
3526 37

3auérT.

34

MonenupoBaHue IpoIecca MarHeTpOHHOT 0
pacrbUICHHs] MaTepHaia paclblICHHUS MaTepHraa
HCTIAPUTENS KOJbIeBO# (hopMmbl. /JTad/

JI1.1J11.2
JI1.3 JI1.4J12.1
J12.2 J12.3
J12.4 J12.5
JI2.6 J12.7
JI2.8 J12.9
JI2.10J13.1
JI3.2J13.3
JI3.4
30192 33 54
3526 37

Otuér o
J1a00paTOpHOM
pabore. 3amuTa
J1a00paTOpHOH
paboThl.




3.5

Ocob6ennoctu popmuposanus VIC Ha ocHOBe
apceHuIa rajutis 0e3 AMUTaKCHATIBHOTO
HapammBanwus. /I1p/

JI1.1J11.2
JI1.3 JI1.4J12.1
J12.2 J12.3
J12.4 J12.5
JI2.6 J12.7
JI2.8 J12.9
JI2.10J13.1
JI3.2J13.3
JI3.4
301092 33 54
3526 37

KontponbHast
pabora.

Pazneu 4. COopka nos1ynpoBoIHHKOBBIX
npubopos u UC.

4.1

Coopka nonynpoBoIHUKOBBIX nprbopos u VC.
/Tema/

4.2

CoOopka nonynpoBoIHUKOBBIX nprbopos u VC.
IMocanka KpHcTajia B KOPIIYC Ha OCHOBE
9BTEKTHKH, MAHKH ¥ PUKIICHBAHHS.
[IpucoeauueHue BIBOIOB K Kpuctasty. /Jlex/

JI1.1J11.2
JI1.3 JI1.4J12.1
J12.2 J12.3
J12.4 J12.5
JI2.6 J12.7
JI2.8 J12.9
JI2.10J13.1
JI3.2J13.3
JI3.4
30192 33 54
3596 37

3auérT.

43

I'epmerusanus npubOpoB B METAJUIOCTEKISIHHBIX
Kopmycax. ['epMeTH3anus kepaMuKoil 1
ractMaccoii. /JIex/

JI1.1J11.2
JI1.3 JI1.4J12.1
J12.2 J12.3
J12.4 J12.5
JI2.6 J12.7
JI2.8 J12.9
JI2.10J13.1
JI3.2J13.3
JI3.4
30192 33 54
3526 97

3auérT.

4.4

COopKa MUKPO3JIEKTPOHHBIX YCTPOMCTB.
O6opynoBanue i coopku. ['epmernzanus: naiika,
00BOJIaKMBaHMKE, 3JIUBKa, IipeccoBanue /Cp/

JI1.1J11.2
JI1.3 JI1.4J12.1
J12.2 J12.3
J12.4 J12.5
JI2.6 J12.7
JI2.8 J12.9
JI2.10J13.1
JI3.2J13.3
JI3.4
30192 33 54
3526 37

AHanuTHYECKUH
oTuér. 3a4ér.

4.5

VIHTEerpHpOBaHHBIC TEXHOIOIMYECKHE KIACTEPHbIC
KOMIUIEKChI: MUHU(aOpUKH,
HAHOTEXHOJIOTHYECKNE KOMIUIEKCHI Ha OCHOBE
TYHHEIBHO-TI0JIEBOr0 MAaCCONEPEHOCA U
Moudunmposanus. /Cp/

JI1.1J11.2
JI1.3 JI1.4J12.1
J12.2 J12.3
J12.4 J12.5
JI2.6 J12.7
JI2.8 J12.9
JI2.10J13.1
JI3.2J13.3
JI3.4
30192 33 54
3526 37

AHaTuTHYECKUH
oTuér. 3a4ér.

Pazngen 5. Cnocoon! uzonssuun UC.




5.1

Crioco6s! n3omsauuu MC. /Tema/

52

Crioco6s! n3omsauuu MC. /JIex/

JI1.1J11.2
JI1.3 JI1.4J12.1
J12.2 J12.3
J12.4 J12.5
JI2.6 J12.7
JI2.8 J12.9
JI2.10J13.1
JI3.2J13.3
JI3.4
30192 33 54
3596 37

3auérT.

5.3

Pacuer npoduiist pacrpenesieHust KOHIIEH TPy
MPUMECH [IPH UMILIAHTALIMI Yepe3 CIION
nmuanextpuka. /TIp/

JI1.1J11.2
JI1.3 JI1.4J12.1
J12.2 J12.3
J12.4 J12.5
JI2.6 J12.7
JI2.8 J12.9
JI2.10J13.1
JI3.2J13.3
JI3.4
30192 33 54
3596 97

KontponbHast
pabora.

Paspnea 6. TexnoJsorust usrorosjennsa UC na
OCHOBE OMTIOJISIPHBIX TPAH3UCTOPOB.

6.1

Texnonorus uzrorosnenus MIC Ha ocHOBe
OUIMONSPHBIX TPaH3UCTOPOB. /Tema/

6.2

Texuonorus usrorosnenus UC Ha ocHOBe
OUIOJAPHBIX TPaH3UCTOPOB. /JIeK/

JI1.1J11.2
JI1.3 JI1.4J12.1
J12.2 J12.3
J12.4 J12.5
JI2.6 J12.7
JI2.8 J12.9
JI2.10J13.1
JI3.2J13.3
JI3.4
30192 33 54
3526 37

3auérT.

6.3

Pacuer npoduist pactpeaeieHusi IPUMECH B
TPaH3UCTOPHOMN CTPYKTYpPE, MOTYICHHOH METOIOM
JIBOWHOW MOHHOM nmiutanTauuu. /TIp/

JI1.1J11.2
JI1.3 JI1.4J12.1
J12.2 J12.3
J12.4 J12.5
JI2.6 J12.7
JI2.8 J12.9
JI2.10J13.1
JI3.2J13.3
JI3.4
30192 33 54
3596 37

KontponbHast
pabora.

6.4

ITocTpoeHne TEXHOIOIMYECKUX MPOLIECCOB Ha
OCHOBE ONTHUMAJIEHOTO COYECTAHUS IPUHIIATIOB
yIpaBJeHus, cCaMO(pOPMHUPOBAHHS,
CaMOOpraHM3alUK: aIalITUBHBIA CHHTE3 MUKPO- U
HAHODJICKTPOHHBIX CTPYKTYP, CAMOCOITIACOBAHHBIC
LIEMH TEXHOJIOrn4ecKux onepauuii. /Cp/

JI1.1J11.2
JI1.3 JI1.4J12.1
J12.2 J12.3
J12.4 J12.5
JI2.6 J12.7
JI2.8 J12.9
JI2.10J13.1
JI3.2J13.3
JI3.4
30192 33 54
3526 37

AHanuTHYECKUH
oTuér. 3a4érT.




Pa3zgen 7. MHOroypoBHeBasi MeTANIU3ALUS.

7.1 MHoroypoBHeBas Metaau3anus. /Tema/ 7 0
7.2 MHoroypoBHeBasi MeTaIn3anus. B3pbiBHas 7 2 JI1.1J11.2J11.3 3auér.
¢doronutorpagus. OcodGeHHOCTH MeIHON JI1.4J12.1 J12.2
Merautuzanyu. /JIex/ J12.3 J12.4J12.5
JI12.6 J12.7 J12.8
J12.9
JI12.10J13.1
JI3.2J13.3J13.4
3192 33 54
3526 37
7.3 ATOMHO-MOJIEKYJISIPHAS. HHKCHEPHSL. 7 11 JI1.1 J11.2 JI1.3 | AHanutudaeckuit
IlepcriekTHBBI KPEMHUEBOM HAHOIEKTPOHUKH. JI1.4J12.1 J12.2 | oruér. 3auér.
Wunyctpus HaHocucteM. [IpumeneHue JI2.3J12.4J12.5
YIJIEPOJHBIX HAHOTPYOOK B TEXHOIOTUH JI2.6 J12.7J12.8
HOJTYIPOBOAHUKOBEIX IPHOOpOB. HaHOMHXeHepH st J12.9
¢ ucnionp3oBanreM C3M-301710B. /Cp/ JI12.10J13.1
J13.2J13.3J13.4
3192 33 54
3526 37
Pa3nen 8. [Ipome:kyrounas arrecranus.
8.1 IloaroroBka k aTTecTalMu, MHASI KOHTAKTHAS 7 0
pa6ora. /Tema/
8.2 IMoxroroBka k 3auéry. /3auér/ 7 8,75 KonTponbHbie
BOIPOCEHI.
83 ITpuém 3auéra. /MKP/ 7 0,25 KoHTposbHbIe
BOIPOCEHI.

5. OIEHOYHBIE MATEPHAJIBI IO JMCOUIIIMHE (MOJYJIIO)

OueHouHbIe MaTepyalbl IPUBE/ICHBI B PUIIOKEHUH K pabodell mporpaMme AUCHUILTHHEI (CM. JOKYMEHT "OLieHOYHbIE MaTepuabl 10
nucuuiuinHe "TIporeccbl MUKpPO- U HAHO3JIEKTPOHUKHU ).

6. YYHEBHO-METO/MYECKOE U UH®OPMAIIMOHHOE OBECIIEYEHUE JUCHUIIJIMHBI (MOAYJIA)

6.1. Pexomenayemas JiuTepaTrypa

6.1.1. OcHoBHas JMTepaTypa

Ne ABTOpBI, COCTABUTENH 3arnaBue WsnatensctBo, | Kommuectro/
rox Ha3BaHue ObC
JI1.1 |PamOumm H.I'., Du3nyuecKue U XMMHYECKUE OCHOBBI HAHOTEXHOJIOTHIA M.: 978-5-9221-
Bepeskun A.B. OU3BMATIIUT, [0988-8
2009, 456¢.
JI1.2 |Crapoctun B.B. Marepuainbl 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- U HAHOAJIEKTPOHUKH :  [M.: BUHOM. 978-5-94774-
IIpoxodsena B.K. y4eb. mocobue JlaGopaTopust 909-0
3HaHwmi, 2010,
164c.




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

JI1.4 |Pomun B.M., Cunubus | TexHonorust MaTepualoB MUKpO-, OIITO- U HAHOIEKTpoHUKH :  |M.: BMHOM. 978-5-94774-
M.B. yue0. mocobue JlabopaTopus 910-6

3HaHwmi, 2010,
180c.
6.1.2. lono/IHMTe/IBbHAS TUTEPATYpa
Ne ABTOpBI, COCTABUTENH 3arnaBue WsnarensctBo, | KonmuectBo/
rox Ha3BaHue ObC

JI2.1 |Mazunkuna E. W Kak nozxrorosuthes k neperosopam, win Beerna nu nodexnaer |Caparos: Al [Tu |2227-8397,

CHJTbHEHIIIHI 3p Menua, 2010, | http://www.ipr
80 c. bookshop.ru/8
27.html

JI2.2 |Kopones M.A., TexHonorn4eckre npoLecchl U3roTOBIEHU KPEMHHUEBBIX M.: BMUHOM. 978-5-94774-
Kpynkuna T.1O., HMHTETPAJIbHBIX CXEM M UX MOJIEITUpOBaHuUE : yued. mocobue JlabopaTopus 336-4
PeBeneBa M.A. 3HaHui, 2009,

397c.
JI2.3 [Yepnsier A.B. Meton MOHHOI UMIUTAHTALMK B TEXHOJIOTUU IPUOOPOB U M.:Paguo u 5-256-00740- 8
HMHTETPAJIbHBIX CXEM Ha apCeHHJIE TaJlIHs cBs3b, 1990, 88c.
JI12.4 |Konenos JLA. TexHonorus ¥ KOHCTPYKLIMH MUKPOCXEM,MUKpoIIporieccopoB U [M.:Paguo u 5-256-00142- 6
MHUKPOCOOpOK : Yueb. 15 By30B cBsi3b, 1989,
400c.

JI2.5 |Mamnep P., Kelimune  |D1eMEHTBI HHTETPATILHBIX CXEM M.:Mup, 1989, [5-03-001100- 5
T. 630c.

JI2.6 |Kpachukos I'.f1., DU3UKO-TEXHOJIOTNYECKHE OCHOBBI 00€CTICUEHUS KaueCcTBa M.:.MUKPOH- [5-93497-001- 1
3atines H.A. CBUC ITPUHT, 1999,

226c¢.

JI12.7 |Crenanenko M.IL OCHOBBI MUKPO3JIEKTPOHHUKH : Yue0.1mocodue yis By30B M.:JlabopaTopu |5-93208-045- 0
s1 0a30BBIX
3HanHwmi, 2000,
488c.

JI2.8 |IToxposckuii ®©.H. Matepuainbsl 1 KOMIIOHEHTBI PaJHO3IEKTPOHHBIX CPEACTB : M.:TI'opsiuas 5-93517-215-1

VYueb.mocobue 1 By30B nuHus-Tenekom,

2005, 350c.

JI2.9 |HeBomnun B.K. 30H/10BbIE HAHOTEXHOJIOTHH B 3JICKTPOHUKE M.:Texnocdepa, |5-94836-054- 7
2005, 152c.

JI2.10 |JIozoBckwmii B.H., HanotexHonorus B anekrpoHuke. BBeaeHnue B cnenuanbHocTh @ |Cno.: JlaHb, 978-5-8114-
KouncrantunoBa I'.C., |yue6. mocobue 2008, 336c. 0827-6
Jlozosckuii C.B.

6.1.3. Metoauueckue pa3padoTku
Ne ABTOpBI, COCTABUTENH 3arnaBue WsnarensctBo, | KonmuectBo/

rog

Ha3anne DbC




Ne ABTOpBI, COCTABUTENH 3arnaBue WsnarensctBo, | KomuuectBo/
rox Ha3BaHue ObC
JI3.1 |ABaueB A.Il, DU3UKO-XUMUYECKHE OCHOBBI TEXHOJIOTMYECKUX MPOLECCOB Psazanb: PULL s

Bexosumes K.C., MUKPO- U HAaHO3JIEKTpOoHUKH. Y.2 : MeToauueckue ykazaHus PI'PTY, 2013, [https://elib.rsre

Bopo6ses 10.B., u.ru/ebs/downl

Bopo6sesa 10.B. 0ad/608

JI3.2 |ABaueB A.Il., DU3UKO-XUMUYECKHE OCHOBBI TEXHOJIOTMYECKUX MPOLIECCOB Psazanb: PULL s

Bopobsesa 10.B., MUKPO- U HaHO3J1eKTpoHUKH. Y.1 : Meroauueckue ykazaHus PI'PTY, 2011, [https://elib.rsre

Murrycrus B.I., u.ru/ebs/downl

Domun [LA. 0ad/965

JI3.3 |ABaueB A.Il., 3y0koB |TexHonorus maTepuasoB 3JIEKTPOHHON TeXHUKH. Y.1 : Pszanb: PULL ,

M.B., Kocrprokos Mertoanueckue yKazaHus PI'PTY, 2012, [https://elib.rsre

C.A., Mumycrus B.I. u.ru/ebs/downl
0ad/966

JI3.4 [3ybxos M.B., [Ipoueccyl MUKpPO- 1 HAHOTEXHOJIOTUH : MeTtoandeckue Pszanb: PULL ,

Maxkcumos O.A. yKa3aHusI PI'PTY, 2018, |https://elib.rsre
u.ru/ebs/downl
0ad/1890

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

31 |Caiit kadenpsl MuKpo- u HaHORIeKTpoHUKH PI'PTY . http://www.rsreu.ru/faculties/fe/kafedri/mnel

32 |Cucrema auctanimontoro ooyderus ®I'BOY BO «PTPTY», pexum nocrymna: mo mapoiio. http://cdo.rsreu.ru/

33 |EanHOE OKHO HOCTyIa K 00pa30BaTeNbHBIM pecypcaM, peKUM J0CTyma: o napodro. http://window.edu.ru/

34  |UutepHer YHuBepcuret Mudopmannonnsix Texnonorui. http://www.intuit.ru/

35 |OnexrponHO-OMOMHOTEUHas crcTeMa «IPRbooksy [DnexTporHbIi pecypc]. — Pexxum nocryma: 1ocTyn U3 KOpIopaTHBHOM
cetu PIPTY — cBoOOHBIN, JOCTYM U3 ceTu MHTepHET — o mapodro. https://iprbookshop.ru/

26 |DOnexkTpoHHO-OMOINOTEYHAs cUCTeMa U3AaTeNbCTBa «JlaHb» [DieKTpoHHBIH pecypc]. — Pexxum goctymna: qocTyn U3
kopriopatuBHoii cetu PIPTY — cBoGoaHbIH, nocTyn U3 cetn MHTEepHET — no napouro. https://www.e.lanbook.com

37 |2nexrponHas 6ubauorexka PI'PTY [Dnekrponnslil pecype]. — Pexxum nocryna: u3 xopnopatusHoii cetu PI'PTY — no

napouto. http://elib.rsreu.ru/

6.3 IlepeyeHb NPOrpaMMHOro odecrneyeHus 1 HHPOPMALMOHHBIX CIPABOYHBIX CUCTEM

6.3.1 IlepeyeHb JIMIIEH3HOHHOI'0 U CBOOOIHO PACIIPOCTPAHSIEMOr0 IPOIPAMMHOI0 00ecredeHusl, B TOM YHUCJIe 0TeYeCTBEHHOI 0

MPON3BOJCTBA
HanmeHoBanue Onucanne
OnepanyonHas cuctema MS DOS Beccpouno. KoproparuBHas nunensus Microsoft Imagine Membership 1D
700565239
Onepanyonnas cucrema Windows XP Microsoft Imagine, Homep noamucku 700102019, 6eccpouno
Kaspersky Endpoint Security Kommepueckas uneH3us
LibreOffice Caoboanoe 11O
Adobe Acrobat Reader Caobonnoe I10
NI LabView JIunensus st 00pa3oBaTENbHBIX YUPEXKICHUN

6.3.2 IlepeyeHb MHGOPMALMOHHBIX CIIPABOYHBIX CHCTEM

6.3.2.1

Cucrema Koncynperantllntoc http://www.consultant.ru

7. MATEPUAJIBHO-TEXHUHYECKOE OBECHEYEHHUE JJUCHUIIMHBI (MOYJISA)

267 y4eOHO-aIMUHHCTPAaTUBHBII Kopryc. YueOHas ayauropus AJsl NPOBEINCHUS Y4eOHBIX 3aHSATUHM JEKLHMOHHOTO MU
CEMUHAPCKOr0 THIA, NPAKTUYECKUX 3aHATUH, PYINIOBBIX M HMHIUBHUIYaJbHBIX KOHCYJIBTALMH, TEKYLIETO0 KOHTPOISI U
NpOMeXyTo4HOH aTTecTaiu  Crienmanu3upoBaHHas Mebenb. 80 Mect, gocka. MynpTuMenuiiHoe o06o0pynoBaHHe,
KOMIIBIOTED.

501 naGopaTtopHblil kKopryc. YueOHas ayquTopus Ul IpoBeeHUs ydeOHbIX 3ansTuil CrenpanusupoanHas mebens (37
MIOCaJI0YHBIX MECT)

[1K: Intel Celeron CPVJ1800 — 25 mir.

BO3MOXXHOCTh TONKITIOYEHHS] K ceTd VHTepHeT W o00ECIeYeHHEeM JOCTyIa B O3JEKTPOHHYI HH(OPMalMOHHO-
obpa3zoBatenbHylo cpeny PIPTY




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

3 CTOJBI JabopaTopHbIe (22 MIT.), AOCKA MarHUTHO-MapKepHas, 5KpaH HACTEHHbIH, 5 KoMIIbloTepoB 0510k nutanus BUIT-
01 03 wrt.), BosbT™MeTpsl B7-21A (3 mwir.),B7-21,B7-35 (3 wt.), ocumnorpadst C1-64A (3 wr.), C1-75, usmepurenu E4-
7, E9-4
343 yueOHO-aAMUHUCTPATUBHBIN KOPITYC. YueOHO-BCIIOMOraTeNbHas

4 AyauTopus Ui XpaHEHHUs 1 PEMOHTa 000py10BaHUS

2 KOMIbIOTEPA, NPUHTEDP, CKAHEP, 5 MECT

8. METOJAWYECKHE MATEPHAJIBI IO JUCHUILIMHE (MOAY.TIO)

Meroanueckoe obecredeHne TUCHUIIIMHBI IPUBEIEHO B IPUIIOKEHUU K pabodel IporpaMme JUCHUILIMHBIL (CM. JOKYMEHT

"MCTO)II/I'{GCKI/I@ YKa3aHus 110 AUCHUITITINHE "Hpoueccm MUKPO- U HAHOTCXHOJIOTUU ).

MoanucaHo 3aBeayrowWmMM Kadeapbl ®rboy BO "PrPTY", PIPTY, JlutBuHoB Bnagummp eopruesny
08.09.2022 09:55 (MSK), Mpocras noanucb

MopnucaHo 3aBeAywMM Bbinyckatowei kacdeapol ®rboyY BO "PrPTY", PIPTY, JlutenHoB Bnagumup Feopruesny
08.09.2022 09:55 (MSK), Mpocras noanucb

MoanucaHo npopekTopomM no POMuMA ®reoy BO "PIrPTY", PIPTY, Kopsuko Anekcelt Bauecnasosud, MpopekTop no yuebHol paboTte
19.09.2022 13:43 (MSK), MpocTtas nognuck




