MMWHHNCTEPCTBO HAYKU U BBICIIIET'O OBPA30OBAHNS POCCUCKON ®EIEPALIN

OENEPAJIBHOE I'OCYJAPCTBEHHOE BIO/IVKETHOE OBPA3OBATE/IBHOE
YUYPEX/JEHUE BBICIIET'O OBPA30BAHUA
"PSI3BAHCKUH I'OCYJJAPCTBEHHBIN PAJMOTEXHUYECKUH YHUBEPCUTET
NMMEHU B.®. YTKUHA"

COI''TACOBAHO YTBEPXIARO
3aB. BeIMyCKatoleit Kadeapel

du3nyeckre 0CHOBBI JJIEKTPOHUKH

pabouasi mporpaMMma JAUCLUIIIMHBI (MOZYJIs1)

3akperuieHa 3a Kadepoit D/IeKTPOHHBIX MPHOOPOB
YuebHbIH 1/1aH 11.03.04_24_00.plx
11.03.04 DnekTpoHMKa ¥ HAHOZ/IEKTPOHUKA

Keanmudwukaryst 0akasaBp

dopma 00yueHust ouHast

OO61m1ast Tpy0eMKOCTh 10 3ET

PacnipepiesieHre 4YacoB JUCIMILUIMHBI 0 CeMeCcTpaM
Cemectp
(<Kypc>.<Cemectp 3(2.1) 4(2.2)
Ha Kypce>) Wroro
Hepens 16 16
Bug 3aHsTHI VIl PIT VIl PIT VIl PIT

Jlekuuu 32 32 32 32 64 64
JlabopaTopHbie 16 16 16 16 32 32
[IpakTHueckue 16 16 16 16
Has KoHTakTHas 0,25 0,25 0,35 0,35 0,6 0,6
pabota
KoncynsTpoBanue 2 2 2 2
Tiepes; 9K3aMeHOM U
TIPaKTUKON
Uroro ayz. 48,25 | 48,25 | 66,35 | 66,35 | 114,6 | 114,6
KonTtakTHas pabora | 48,25 | 48,25 | 66,35 | 66,35 | 114,6 | 114,6
Cawm. pabora 48 48 132 132 180 180
Yacsl Ha KOHTPOJIb 11,75 | 11,75 | 53,65 | 53,65 | 65,4 65,4
HUtoro 108 108 252 252 360 360

r. Psa3ann



Iporpammy coctaBuI(1):
K.M.H., doy., Cepebpskoe AHOpeli EgzeHbesuu

Pabouast mporpaMma JUCIUTUTAHEBL

®du3nuecKue 0CHOBBI 3/IEKTPOHUKHA

pa3pabotaHa B cootBetcTBUM ¢ PI'OC BO:

@I'OC BO - H6akasaBpuar I10 HarpaB/eHno moArotoBky 11.03.04 DieKTpoHVKA 1 HAaHO3JIEKTPOHMKA (TprKa3 MUHOOpHAyKU
Poccun ot 19.09.2017 r. Ne 927)

cocTaBJleHa Ha OCHOBAHWY y41e0HOro IIaHa:
11.03.04 DnekTpoHWKa ¥ HAHOZ/IEKTPOHUKA
YTBEP)KJEHHOr0 y4éHbIM COBeTOM By3a oT 26.01.2024 nporokon Ne 8.

Pab6ouast mporpaMma ofo6peHa Ha 3acefjaHNH Kadeapbl
D/IeKTPOHHBIX TPHOOPOB

[Iporokon ot 30.05.2024r. Ne 5
Cpok pelictBus nporpammsl: 2024-2028 yu.r.
N.o. 3aB. Kadenpoii CepeOpsikoB AH/pel EBreHbeBUY



Busupopanue PIT]] a/1s1 NCIIO/THEHUs B 0YepeHOM y4eOHOM Tofy

Pabouast mporpaMma repecMoTpeHa, 00CyKzeHa 1 ofobpeHa st
ucrionHeHwst B 2025-2026 yueGHOM rofy Ha 3aceilaHuH Kadepbl
D/IeKTPOHHBIX TPHOOPOB

[Iporokon ot ___ 2025r. Ne

3aB. kadenpoit

Busupopanue PIT/] a/1s1 NCIIO/THEHUA B 0YepeHOM y4eOHOM Tofy

Pabouast mporpaMma repecMoTpeHa, 00CykzeHa 1 ofobpeHa st
ucrionHeHws B 2026-2027 yueGHOM roy Ha 3aceilaHuH Kadepbl
D/IeKTPOHHBIX TPHOOPOB

[Iporokon ot ___ 2026r. Ne

3aB. kadenpoit

Busupoanue PII]] Ayisi HCIIO/THEHUsI B OYepe/JHOM yJeGHOM rofy
Pabouast mporpaMma repecMoTpeHa, 00CyKzeHa 1 ofobpeHa st
ucrosiHeHus B 2027-2028 yue6HOM rozy Ha 3acejaHuu Kadeaphl
D/IeKTPOHHBIX TPHOOPOB

[Iporokon ot ___ 2027 r. Ne

3aB. kadenpoit

Busupopanue PIT/] a/1s1 NCIIO/THEHUA B 0YepeHOM y4eOHOM Tofy

Pabouast mporpaMma repecMoTpeHa, 00CykzeHa 1 ofobpeHa st
vcronHenus B 2028-2029 yuebHOM rofly Ha 3acejlaHMU Kadepbl

D/IeKTPOHHBIX TPHOOPOB

[Iporokon ot ___ 2028 . Ne

3aB. kadenpoit




1. IIEJTA OCBOEHWSA JVICITATUIAHBI (MO/LYJIST)

1.1| bopmupoBaHue crCcTeEMaTUIeCKUX 3HAaHWH B 00/1aCTH (yHjaMeHTa bHBIX (PU3MIeCKUX OCHOB paboTh IprOOpOB 1
YCTPOMCTB BaKyyMHOM U I71a3MeHHO! 3/1eKTPOHUKH, TI0ArOTOBKA CTY/|eHTa K OCBOEHHUIO I0C/IeYIOLUX JUCLUIIINH
npo(eCCHOHAIBHOTrO LIMKIIA, K PelIeHHI0 33/lay, CBS3aHHbIX C SKCIepUMeHTaIbHbIMU UCC/Ie[,0BaHUsIMY [1apaMeTpOB 1
XapaKTepHCTHK MPUOOPOB BaKyyMHOMH, I/Ta3MeHHOW I MUKPOBOJTHOBOH 3/1€KTPOHHKH.

1.2 | 3agaun JUCLUATIIVHEL:

1.3 | u3yuuTs 06I[He MIPUHLMIE! () YHKIMOHUPOBaHYS MPHOOPOB BaKyYMHOM 3/IEKTPOHUKH: ()OPMHPOBaHHE ITOTOKOB
3apsUKEHHBIX YaCTHLI, YIIpaB/ieHe TI0TOKaMU 3apsDKeHHbIX YaCTHL] 3/1eKTPUYeCKMMH  MarHUTHBIMU T10JISIMY,
npeoOpa30BaHye SHePTHH B BEIXOHBIX YCTPOMCTBAX M KOIJIEKTOPHBIX CHCTEMAX;

1.4 | 03HaKOMUTB 0OYJAFOLIMIXCS C MOZeNISIMHI, TIPOrPaMMHBIMH CPeJICTBAMH M METO/[JaMH pacueTa I1apaMeTpoB U XapaKTePHUCTHK
3/IeKTPOHHBIX IIPUOOPOB;

1.5 | IpUBHTL HABBIKM 3KCIIEPAMEHTAILHOTO MCC/IeZI0BaHYS TPHOOPOB.

1.6 | u3yuuTs u3MUecKre MEXaHI3MBI, ONpe/iesIsTIolMe BO3SHUKHOBEHHE U CYII[eCTBOBAaHHE 3/IEKTPUUECKOT0 TOKA B rase;

1.7 | u3yuuts opMbl U CBOMCTBA ra30BOro paspsifia, IPUMEHsIeMOro B 3/1eKTPOHUKeE.

2. MECTO JUCLATUINHBI (MOAYJIA) B CTPYKTYPE OBPA3OBATEJ/ILHOM ITPOTPAMMBI

Lukn (pasgen) OIT: |

2.1 | TpeGoBaHus K IpeBapUTe/IbHOI MOAT0TOBKE 00yJaroImierocs:

2.1.1 | OucuuruiHa 6a3upyeTcst Ha 3HAHUSX, TO/TyYeHHbIX MTPY U3YUeHUH CIeAYIOIUX JUCHUIUIMHAX yueOHOTro TiaHa:
«MateMaTuKa», «DPu3nKa», « XUMHSI».

2.1.2 | Oo Hauasia u3yyeHus yaeOHOU IUCLATIIMHEI 00 yUaroIIAecs JO/KHbI:

2.1.3 | 3HaTh: AU depeHIaIbHOE 1 MHTET panbHOe HCUHCIeHNe, OCHOBBI MaTeMaTHUIeCKOro aHam3a, 6a3oBble MaTeMaTHIeCKue
MOZIe/Ti TIPUMEHUTETBHO K 3a/lauaM JIeKTPOHVKH, CTPOeHME aTOMa U TBEP/IBIX TeJl, OCHOBHbIE  (hHU3WUeCKHe SBIICHHS;
OCHOBHBIe (haKThl, 6a30BbIe KOH-LEMIVY 1 MOJIeNTd KBAHTOBOW (PM3UKH, 3JIEKTPUUECTBA M MarHETH3Ma; OCHOBHbBIE
CBOMCTBA MaTepUaJiOB, UX TIPUMEHEHHE B 37IeMEeHTaX IEKTPOHUKHA U HAHOJIEKTPOHUKHY;

2.1.4 | ymeTb: MpUMEHSITH Ha NTPaKTHKe OCHOBHBIE TIPHEMBI 1 TIPOrpaMMHBIe CpeficTBa 00paboTKU U TpeZCTaBIeHus JaHHBIX B
COOTBETCTBHH C 3aflauell MCC/efloBaHKs MPOLIECCOB B BAKy-yMe U ra30BOM paspsjie;

2.1.5|Bnagets: 6a30BBIMHU HaBLIKAMH KCITEPUMEHTATLHOTO UCC/IeJOBaHMS TPOLIECCOB B Ba-KyyMe U Ta30BOM Pa3psijie;

2.2 | IucuumanHbl (MOJy/IM) U IPAKTUKH, /1A KOTOPBIX 0CBOeHHe AaHHOW JUCLUILIUHBI (MOAYJIsl) HE00X0AHMO KaK
npe/iIecTByOLIee:

2.2.1 | Pusnueckre OCHOBbI MUKPO- M HAHO3/IEKTP OHUKU

2.2.2 | DneKTpOMarHuTHbIE 10/ ¥ BOMHEL U.1

2.2.3 | BoironHeHye 1 3aIiyTa BBITyCKHON KBaMA(QUKaLMOHHOM paboTh

2.2.4 | IlpepaurioMHas PakTHUKA

2.2.5| Ilpon3BopcTBeHHAas IPaKTHKA

3. KOMIIETEHI[Y OBYYAIOIIETOCS1, ®OPMHPYEMBIE B PE3YJ/IbTATE OCBOEHUSA JUCIIATUIMHBI
(MOZYJIST)

OIIK-1: Crioco0eH MCMo/Ib30BaTh MOJI0KEHHUs], 3aKOHBI M METO/bI eCTeCTBEeHHBIX HAyK U MaTeMaTUKH Ji/Isl PellleHus 3a/jau
HH)XeHePHOH /IesiTe/IbHOCTH

OIIK-1.1. icnoib3yeT Mo/10)KeH!sI, 3aKOHbI M MeTO/IbI eCTeCTBEHHBIX HaYK /I/If peleHHs 3a/ia4 HH)KeHePHOH AesiTe/IbHOCTH

3Harb

OCHOBBI (DM3MKM BaKyyMa M ra30BOT0 pa3-psifja; OCHOBbI SMHUCCUOHHOW 3/IEKTPOHUKH, (PH3UUYEeCKYI0 TIPUPO/Y TOKOB, MPOTEKAOL[UX B
nprubopax; CTaTUCTUUECKHe, KBa3UCTATHUECKHE W JUHAMUYeCKHe MeTO/[bl YITpaBIeHNsT ToOKaMu; (hOPMBI M CBOMCTBA Ta30BOr0 pPa3psijia;
rapaMeTphl U XapaKTe-pUCTUKU NPUOOPOB U METOZbI X pacyeTa

Ymetrhb

aHa/IM3UpOBaTh (PU3NUECKYIO CYLL{HOCTh TPOLIECCOB IPU [IB)KEHUH 3apsiJJOB B BAKyyMe U Tase; aJjaliTHPOBaTb COBPEMEHHbIE METO/[bI
pacyeTa JAHHBIX TPOLIECCOB K MOTPEOHOCTSM 3/IEKTPOHUKH ¥ HAHO-3JIEKTPOHUKU

Bnapern

MeTOZIaMH TIPYMeHEeHHsI COOTBETCTBYIOLero PM3MKO-MaTeMaTHYeCcKoro arrapara JJisi pacueTa ¥ aHajn3a MpoLieCcCoB TMPU IBKEHUN
3apsioB B BaKyyMe U rase

OIIK-1.2. Ficio/ib3yeT M0/10)KeHUs1, 3aKOHbI MaTeMaTHKU /ISl pellleHus 3a/ja4 HH)KeHEePHOil 1eATe/IbHOCTH

3Harb

METO/Ibl aHa/IM3a U pacyueTa XapakKTePUCTHK 3/IEKTPUUECKUX Tierel], BKTIOYAIOIIUX MPUO0PHI BAKYYMHOU U TJIa3MeHHOM 3/TeKTPOHUKH.
Ymetrhb

PaCCUMTBIBATh MapaMeTphbl M XapaKTEPUCTHKH LIeTiel, BK/IIOYAIOIIUX MPHUOOPLI BAKYYMHOU U TIa3MeHHOU 3JIeKTPOHUKU

Bnapern

METOJJaMH TIPUMEHEHHsI COOTBETCTBYIO-ITIero (GU3MKO-MaTeMaTHUeCKOro arrapaTa [Jjisl pacueTa W aHa/l|3a Lerel, BKIFOUArOIUX MPHUOOpPbI
BaKyyMHO# 3/IEKTPOHHKU U TJIa3MEeHHOM 3/1eKTPOHUKU




B pe3ysibTaTe 0CBOeHMsI JUCIUILTHHEI (MOAYJIA) 00yUJarOIMICA JOJDKEH

3.1

3Harn:

3.11

pas/inuHble MeTOIMKU KCI1ePUMeHTaIbHOI0 HCC/le/|0BaHUs [IapaMeTPOB U XapaKTePUCTHUK 3/1eKTPOBaKyyMHbBIX U
ra3opa3psii-HbIX IPHOOPOB, CXeM, YCTPONCTB U YCTaHOBOK

3.2

YmeTh:

3.2.1

BBIOVPATh U peanu30BBIBATh Ha MPaKTHKe 3()(EKTHIBHYIO METOAVKY NCCIef0BaHNs ITapaMeTPOB U XapaKTePHUCTHK
3/1eKTPOBaKYYMHBIX Y ra30pa3psifHbIX IPHOOPOB, CXeM, YCTPOMCTB M YCTaHOBOK

3.3

Bnagernb:

3.3.1

HaBbIKaMU TIPOBEJIEHUsT SKCIIePUMEHTATbHOI'0 UCC/Ie/[0BaHus (PM3HUUECKUX MPOLIECCOB B 37I€KTPOBAaKYYMHBIX 1
ra3opa3spsiIHbIX PHUOOpax; MTApaMEeTPOB U XapaKTePUCTHK MPUOOPOB TT0 3a/IaHHON METO/IMKE.

4. CTPYKTYPA M COAEP)KAHME JUCIIUTUIMHBI (MO JIsT)

Kop, HaunmenoBanmue pasaenoB u Tem /Buj 3anatusa/ | Cemectp / | Hacos | Komneren- | JInteparypa ®dopma
3aHATUSA Kvpc 11707 KOHTDOJISA
Pa3fen 1. ®usuuecKe 0CHOBBI BAKYYMHOM
IeKTPOHUKH
1.1 Beenenve. ®r3nka Bakyyma /Tema/ 3 0
1.2 /TTex/ 3 2 OIIK-1.1-3 JI1.1 J11.2 3auer
OIlK-1.1-y JI1.3
OIIK-1.1-B J11.4712.1
OIIK-1.2-3 J12.2712.3
OIlK-1.2-y J12.4J13.1
OIIK-1.2-B J13.2
1.3 /Cp/ 3 4 OIIK-1.1-3 JI1.1 J11.2 3auer
OIlK-1.1-y JI1.3
OIIK-1.1-B J11.4712.1
OIlK-1.2-3 J12.2712.3
OIlK-1.2-y J12.4J13.1
OIIK-1.2-B J13.2
1.4 ®usnuecKrie 0CHOBBI SMUCCHOHHON 3 0
371eKTPOHUKH /Tema/
1.5 /TTex/ 3 4 OIIK-1.1-3 JI1.1 J11.2 3auer
OIlK-1.1-y JI1.3
OIIK-1.1-B J11.4712.1
OIlK-1.2-3 J12.2712.3
OIlK-1.2-y J12.4J13.1
OIIK-1.2-B J13.2
1.6 /Cp/ 3 4 OIlK-1.1-3 JI1.1 J11.2 3auer
OIlK-1.1-y JI1.3
OIIK-1.1-B J11.4712.1
OIlK-1.2-3 J12.2712.3
OIlK-1.2-y J12.4J13.1
OIIK-1.2-B J13.2
1.7 KBasncratrueckoe ynpaB/ieHHe MOTOKaMU 3 0
371eKTpOHOB /Tema/
1.8 WccnepoBanue nporjeccoB yrpa/ieHUs KaTOAHBIM 3 4 OIIK-1.1-3 JI1.1J11.2 3aueT, OTUeT 10
TOKOM B JIBYX3JIEKTPOZHOM crcTeme /J1ab/ OIIK-1.1-Y JI1.3 nabopaTopHoi
OIIK-1.1-B JI1.4J12.1 pabote
OIlK-1.2-3 J12.2712.3
OIlK-1.2-y J12.4J13.1
OIIK-1.2-B J13.2
1.9 /TTex/ 3 4 OIIK-1.1-3 JI1.1 J11.2 3auer
OIlK-1.1-y JI1.3
OIIK-1.1-B J11.4712.1
OIlK-1.2-3 J12.2712.3
OIlK-1.2-y J12.4J13.1
OIIK-1.2-B J13.2




1.10 /Cp/ OIIK-1.1-3 JI1.1JI11.2 3auer
OIIK-1.1-y JI1.3
OIIK-1.1-B JI1.4J12.1
OIIK-1.2-3 J12.2712.3
OIIK-1.2-Y J12.4J13.1
OIIK-1.2-B J13.2
1.11 du3nyeckye OCHOBBI 3/1eKTPOHHON onTUKY /Tema/
1.12 Yrpas/ieHre TOKOM B TPeX3/1eKTPOJHOM OIIK-1.1-3 JI1.1J11.2 3auer, OT4eT 1o
cucteme /J1ab/ OIIK-1.1-Y JI1.3 nabopaTopHoi
OIIK-1.1-B JI1.4J12.1 pabote
OIIK-1.2-3 J12.2712.3
OIIK-1.2-Y J12.4J13.1
OIIK-1.2-B J13.2
1.13 /TTex/ OIIK-1.1-3 JI1.1J11.2 3auer
OIIK-1.1-yY JI1.3
OIIK-1.1-B JI1.4J12.1
OIIK-1.2-3 J12.2712.3
OIIK-1.2-Y J12.4J13.1
OIIK-1.2-B J13.2
1.14 /Cp/ OIIK-1.1-3 JI1.1JI11.2 3auer
OIIK-1.1-y JI1.3
OIIK-1.1-B JI1.4J12.1
OIIK-1.2-3 J12.2712.3
OIIK-1.2-Y J12.4J13.1
OIIK-1.2-B J13.2
1.15 DopMHpOBaHNE NHTEHCUBHBIX 3/IEKTPOHHBIX
ny4koB /Tema/
1.16 VccnepoBanue AvHATPOHHOr O 3¢deKTa U MeTOZ0B OIIK-1.1-3 JI1.1J11.2 3auer, oT4eT 1o
ero ycrpaneHus /J1a6/ OIIK-1.1-Y JI1.3 Js1abopaTopHOi
OIIK-1.1-B JI1.4J12.1 pabote
OIIK-1.2-3 J12.2712.3
OIIK-1.2-yY J12.4J13.1
OIIK-1.2-B J13.2
1.17 /TTex/ OIIK-1.1-3 JI1.1J11.2 3auer
OIIK-1.1-y JI1.3
OIIK-1.1-B JI1.4J12.1
OIIK-1.2-3 J12.2712.3
OIIK-1.2-Y J12.4J13.1
OIIK-1.2-B J13.2
1.18 /Cp/ OIIK-1.1-3 JI1.1JI11.2 3auer
OIIK-1.1-yY JI1.3
OIIK-1.1-B JI1.4J12.1
OIIK-1.2-3 J12.2712.3
OIIK-1.2-Y J12.4J13.1
OIIK-1.2-B J13.2
1.19 [IpyuHLMITE] yTIpaB/IeHus ABYKEHUEM 3apsKeHHbIX
yacruy /Tema/
1.20 ‘YripaBreHye 3/1eKTPOHHBIM JIy4OM B 3JIEKTPOHHO- OIIK-1.1-3 JI1.1J11.2 3aueT, OTUeT MO
JIy4eBbIX TIprbopax /J1ab/ OIIK-1.1-Y JI1.3 Js1abopaTopHOi
OIIK-1.1-B JI1.4J12.1 pabote
OIIK-1.2-3 J12.2712.3
OIIK-1.2-Y J12.4J13.1
OIIK-1.2-B J13.2
1.21 /TTex/ OIIK-1.1-3 JI1.1JI11.2 3auer
OIIK-1.1-Y JI1.3
OIIK-1.1-B JI1.4J12.1
OIIK-1.2-3 J12.2712.3
OIIK-1.2-Y J12.4J13.1
OIIK-1.2-B J13.2
1.22 /Cp/ OIIK-1.1-3 JI1.1JI11.2 3auer
OIIK-1.1-yY JI1.3
OIIK-1.1-B JI1.4J12.1
OIIK-1.2-3 J12.2712.3
OIIK-1.2-Y J12.4J13.1
OIIK-1.2-B J13.2




1.23 ®oT0o3(eKT 1 ero MpuMeHeHue /1151 perucTparn
OITUYECKOro n3nydenus /Tema/
1.24 /TTex/ OIIK-1.1-3 JI1.1JI11.2 3auer
OIIK-1.1-y JI1.3
OIIK-1.1-B J11.4J12.1
OIIK-1.2-3 J12.2712.3
OIIK-1.2-Y J12.4J13.1
OIIK-1.2-B J13.2
1.25 /Cp/ OIIK-1.1-3 JI1.1JI11.2 3auer
OIIK-1.1-yY JI1.3
OIIK-1.1-B JI1.4J12.1
OIIK-1.2-3 J12.2712.3
OIIK-1.2-Y J12.4J13.1
OIIK-1.2-B J13.2
1.26 dusnueckrie 0CHOBbI MUKPOBOTHOBOU
3/1eKTPOHUKU (3/1eKTPOBaKyyMHbIe
niprbopsl) /Tema/
1.27 /TTex/ OIIK-1.1-3 JI1.1JI11.2 3auer
OIIK-1.1-y JI1.3
OIIK-1.1-B J11.4J12.1
OIIK-1.2-3 J12.2712.3
OIIK-1.2-Y J12.4J13.1
OIIK-1.2-B J13.2
1.28 /Cp/ OIIK-1.1-3 JI1.1JI11.2 3auer
OIIK-1.1-y JI1.3
OIIK-1.1-B JI1.4J12.1
OIIK-1.2-3 J12.2712.3
OIIK-1.2-yY J12.4J13.1
OIIK-1.2-B J13.2
1.29 dusnueckrie 0CHOBbI MUKDPOBOTHOBOM
3/IeKTPOHUKY (TBepAOTe/bHBIe IPrOopE!) /Tema/
1.30 /J1ex/ OIIK-1.1-3 JI1.1JI11.2 3auer
OIIK-1.1-y JI1.3
OIIK-1.1-B JI1.4J12.1
OIIK-1.2-3 J12.2712.3
OIIK-1.2-Y J12.4J13.1
OIIK-1.2-B J13.2
1.31 /Cp/ OIIK-1.1-3 JI1.1JI11.2 3auer
OIIK-1.1-Y JI1.3
OIIK-1.1-B JI1.4J12.1
OIIK-1.2-3 J12.2712.3
OIIK-1.2-Y J12.4J13.1
OIIK-1.2-B J13.2
1.32 Ipeobpa3oBaHre KWHETHUECKOU SHEPTHU
3/1eKTPOHHBIX IIOTOKOB B /IpyrHe BU/bl
sHepruu /Tema/
1.33 /J1ex/ OIIK-1.1-3 JI1.1J11.2 3auer
OIIK-1.1-y JI1.3
OIIK-1.1-B JI1.4J12.1
OIIK-1.2-3 J12.2712.3
OIIK-1.2-Y J12.4J13.1
OIIK-1.2-B J13.2
1.34 /Cp/ OIIK-1.1-3 JI1.1JI11.2 3auer
OIIK-1.1-y JI1.3
OIIK-1.1-B JI1.4J12.1
OIIK-1.2-3 J12.2712.3
OIIK-1.2-Y J12.4J13.1
OIIK-1.2-B J13.2
1.35 3akmoueHue. [lepcrieKTUBbI pa3BUTHS BaKYYMHOU

Y1 MUKDOBOJIHOBOH 371eKTPOHUKY /Tema/




1.36 /TTex/ 2 OIIK-1.1-3 JI1.1JI11.2 3auer
OIIK-1.1-Y JI1.3
OIIK-1.1-B JI1.4J12.1
OIIK-1.2-3 J12.2712.3
OIIK-1.2-yY J12.4J13.1
OIIK-1.2-B J13.2
1.37 /Cp/ 4 OIIK-1.1-3 JI1.1JI11.2 3auer
OIIK-1.1-y JI1.3
OIIK-1.1-B J11.4J12.1
OIIK-1.2-3 J12.2712.3
OIIK-1.2-Y J12.4J13.1
OIIK-1.2-B J13.2
Pa3pen 2. IHasi KOHTaKTHasi padoTa
2.1 Koncynbsranmu /Tema/ 0
2.2 /MIKP/ 0,25 OIIK-1.1-3 JI1.1JI11.2 3auer
OIIK-1.1-y JI1.3
OIIK-1.1-B JI1.4J12.1
OIIK-1.2-3 J12.2712.3
OIIK-1.2-Y J12.4J13.1
OIIK-1.2-B J13.2
Pazpgen 3. 3auer
3.1 3auer /Tema/ 0
3.2 3auer /3auét/ 11,75 | OIIK-1.1-3 JI1.1 J11.2 3auer
OIIK-1.1-y JI1.3
OIIK-1.1-B JI1.4J12.1
OIIK-1.2-3 J12.2712.3
OIIK-1.2-Y J12.4J13.1
OIIK-1.2-B J13.2
Pa3pen 4. du3nka rasooro paspaaa
4.1 JBrokeHue 3apszioB B rase. /Tema/ 0
4.2 Mlp/ 2 OIIK-1.1-3 JI1.1J11.2 OK3aMeH
OIIK-1.1-Y JI1.3
OIIK-1.1-B JI1.4J12.1
OIIK-1.2-3 J12.2712.3
OIIK-1.2-Y J12.4J13.1
OIIK-1.2-B J13.2
4.3 /TTex/ 4 OIIK-1.1-3 JI1.1J11.2 OK3aMeH
OIIK-1.1-yY JI1.3
OIIK-1.1-B JI1.4J12.1
OIIK-1.2-3 J12.2712.3
OIIK-1.2-Y J12.4J13.1
OIIK-1.2-B J13.2
4.4 /Cp/ 16 OIIK-1.1-3 JI1.1JI11.2 OK3aMeH
OIIK-1.1-y JI1.3
OIIK-1.1-B JI1.4J12.1
OIIK-1.2-3 J12.2712.3
OIIK-1.2-Y J12.4J13.1
OIIK-1.2-B J13.2
4.5 Wonwusanus rasa snektpoHamu /Tema/ 0
4.6 Mlp/ 2 OIIK-1.1-3 JI1.1JI11.2 OK3aMeH
OIIK-1.1-y JI1.3
OIIK-1.1-B JI1.4J12.1
OIIK-1.2-3 J12.2712.3
OIIK-1.2-Y J12.4J13.1
OIIK-1.2-B J13.2




4.7 VoHm3arnust Ta3a sektpoHamu /J1a6/ 4 OIIK-1.1-3 JI1.1J11.2 OK3aMeH, OTYeT
OIIK-1.1-y JI1.3 o
OIIK-1.1-B JI1.4712.1 Js1abopaTopHOi
OIIK-1.2-3 J12.2 J712.3 pabote
OIIK-1.2-Y J12.4J13.1
OIIK-1.2-B J13.2
4.8 /TTex/ 4 OIIK-1.1-3 JI1.1JI11.2 OK3aMeH
OIIK-1.1-yY JI1.3
OIIK-1.1-B JI1.4J12.1
OIIK-1.2-3 J12.2712.3
OIIK-1.2-Y J12.4J13.1
OIIK-1.2-B J13.2
4.9 /Cp/ 16 OIIK-1.1-3 JI1.1JI11.2 OK3aMeH
OIIK-1.1-yY JI1.3
OIIK-1.1-B J11.4J12.1
OIIK-1.2-3 J12.2712.3
OIIK-1.2-Y J12.4J13.1
OIIK-1.2-B J13.2
4.10 DneKTpUUYeCKUll TOK B rase B MUKpOaMIlepHOM 0
[uara3oHe (TeMHbIH paspsin) /Tema/
4.11 Mlp/ 2 OIIK-1.1-3 JI1.1JI11.2 JK3aMeH
OIIK-1.1-y JI1.3
OIIK-1.1-B JI1.4J12.1
OIIK-1.2-3 J12.2712.3
OIIK-1.2-Y J12.4J13.1
OIIK-1.2-B J13.2
4.12 ITpo6oii ra3a. Bo3HUKHOBEHKE CaMOCTOSITE/TEBHOTO 4 OIIK-1.1-3 JI1.1J11.2 OK3aMeH, OTYeT
pa3psizia. Kpusbie Iamiena /J/1a6/ OIIK-1.1-Y JI1.3 o
OIIK-1.1-B JI1.4712.1 Js1abopaTopHOi
OIIK-1.2-3 J12.2J12.3 pabote
OIIK-1.2-Y J12.4J13.1
OIIK-1.2-B J13.2
4.13 /TTex/ 4 OIIK-1.1-3 JI1.1JI11.2 OK3aMeH
OIIK-1.1-y JI1.3
OIIK-1.1-B JI1.4J12.1
OIIK-1.2-3 J12.2712.3
OIIK-1.2-yY J12.4J13.1
OIIK-1.2-B J13.2
4.14 /Cp/ 16 OIIK-1.1-3 JI1.1JI11.2 OK3aMeH
OIIK-1.1-y JI1.3
OIIK-1.1-B JI1.4J12.1
OIIK-1.2-3 J12.2712.3
OIIK-1.2-Y J12.4J13.1
OIIK-1.2-B J13.2
4.15 DneKTpUUeCKUi TOK B rase B MU//IMaMIIEDHOM 0
[marasoHe (TaeroLuii paspsy) /Tema/
4.16 Mlp/ 2 OIIK-1.1-3 JI1.1JI11.2 OK3aMeH
OIIK-1.1-yY JI1.3
OIIK-1.1-B JI1.4J12.1
OIIK-1.2-3 J12.2712.3
OIIK-1.2-Y J12.4J13.1
OIIK-1.2-B J13.2
4.17 BonbT-amnepHast xapakTepHUCTHKa ra3opa3psiiHOro 4 OIIK-1.1-3 JI1.1J11.2 OK3aMeH, OTYeT
TpoMesKyTKa /J1ab/ OIIK-1.1-Y JI1.3 1o
OIIK-1.1-B JI1.4712.1 Js1abopaTopHOi
OIIK-1.2-3 J12.2J12.3 pabote
OIIK-1.2-Y J12.4J13.1
OIIK-1.2-B J13.2
4.18 /TTex/ 4 OIIK-1.1-3 JI1.1JI11.2 OK3aMeH
OIIK-1.1-yY JI1.3
OIIK-1.1-B JI1.4J12.1
OIIK-1.2-3 J12.2712.3
OIIK-1.2-Y J12.4J13.1
OIIK-1.2-B J13.2




4.19 /Cp/ 16 OIIK-1.1-3 JI1.1JI11.2 OK3aMeH
OIIK-1.1-Y JI1.3
OIIK-1.1-B JI1.4J12.1
OIIK-1.2-3 J12.2712.3
OIIK-1.2-Y J12.4J13.1
OIIK-1.2-B J13.2

4.20 [Tnasma Tnetowgero paspsiga /Tema/ 0

4.21 Mp/ 2 OIIK-1.1-3 JI1.1JI11.2 OK3aMeH
OIIK-1.1-Y JI1.3
OIIK-1.1-B J11.4J12.1
OIIK-1.2-3 J12.2712.3
OIIK-1.2-Y J12.4J13.1
OIIK-1.2-B J13.2

4.22 I1a3Ma TOIOKUTETBHOTO CTO/10a T/IEFOILEro 4 OIIK-1.1-3 JI1.1J11.2 OK3aMeH, OTYeT

paspsizia /J1ab/ OIIK-1.1-Y JI1.3 1o

OIIK-1.1-B JI1.4712.1 Js1abopaTopHOi
OIIK-1.2-3 J12.2J12.3 pabote
OIIK-1.2-Y J12.4J13.1
OIIK-1.2-B J13.2

4.23 /TTex/ 4 OIIK-1.1-3 JI1.1JI11.2 OK3aMeH
OIIK-1.1-Y JI1.3
OIIK-1.1-B JI1.4J12.1
OIIK-1.2-3 J12.2712.3
OIIK-1.2-Y J12.4J13.1
OIIK-1.2-B J13.2

4.24 /Cp/ 16 OIIK-1.1-3 JI1.1JI11.2 OK3aMeH
OIIK-1.1-Y JI1.3
OIIK-1.1-B JI1.4J12.1
OIIK-1.2-3 J12.2712.3
OIIK-1.2-Y J12.4J13.1
OIIK-1.2-B J13.2

4.25 DneKTpUUeCKUi TOK B rase B aMIIepHOM /idara3oHe 0

(myroBoii paspsig) /Tema/

4.26 Mlp/ 2 OIIK-1.1-3 JI1.1JI11.2 OK3aMeH
OIIK-1.1-Y JI1.3
OIIK-1.1-B JI1.4J12.1
OIIK-1.2-3 J12.2712.3
OIIK-1.2-Y J12.4J13.1
OIIK-1.2-B J13.2

4.27 /TTex/ 4 OIIK-1.1-3 JI1.1J11.2 OK3aMeH
OIIK-1.1-Y JI1.3
OIIK-1.1-B JI1.4J12.1
OIIK-1.2-3 J12.2712.3
OIIK-1.2-Y J12.4J13.1
OIIK-1.2-B J13.2

4.28 /Cp/ 16 OIIK-1.1-3 JI1.1JI11.2 OK3aMeH
OIIK-1.1-Y JI1.3
OIIK-1.1-B JI1.4J12.1
OIIK-1.2-3 J12.2712.3
OIIK-1.2-Y J12.4J13.1
OIIK-1.2-B J13.2

4.29 WNckpoBoti pa3psiz /Tema/ 0

4.30 Mlp/ 2 OIIK-1.1-3 JI1.1JI11.2 OK3aMeH
OIIK-1.1-Y JI1.3
OIIK-1.1-B JI1.4J12.1
OIIK-1.2-3 J12.2712.3
OIIK-1.2-Y J12.4J13.1
OIIK-1.2-B J13.2

4.31 /TTex/ 2 OIIK-1.1-3 JI1.1JI11.2 OK3aMeH
OIIK-1.1-Y JI1.3
OIIK-1.1-B JI1.4J12.1
OIIK-1.2-3 J12.2712.3
OIIK-1.2-Y J12.4J13.1
OIIK-1.2-B J13.2




4.32 /Cp/ 4 OIIK-1.1-3 JI1.1JI11.2 OK3aMeH
OIIK-1.1-Y JI1.3
OIIK-1.1-B JI1.4J12.1
OIIK-1.2-3 J12.2712.3
OIIK-1.2-yY J12.4J13.1
OIIK-1.2-B J13.2
4.33 KoponHsiii pa3psiz /Tema/ 0
4.34 /TTex/ 2 OIIK-1.1-3 JI1.1JI11.2 OK3aMeH
OIIK-1.1-y JI1.3
OIIK-1.1-B J11.4J12.1
OIlK-1.2-3 J12.2712.3
OIIK-1.2-Y J12.4J13.1
OIIK-1.2-B J13.2
4.35 /Cp/ 4 OIIK-1.1-3 JI1.1JI11.2 OK3aMeH
OIIK-1.1-yY JI1.3
OIIK-1.1-B JI1.4J12.1
OIlK-1.2-3 J12.2712.3
OIIK-1.2-Y J12.4J13.1
OIIK-1.2-B J13.2
4.36 BricokouacToTHBIN pa3psiz, /Tema/ 0
4.37 Mlp/ 2 OIIK-1.1-3 JI1.1JI11.2 OK3aMeH
OIIK-1.1-Y JI1.3
OIIK-1.1-B JI1.4J12.1
OIlK-1.2-3 J12.2712.3
OIIK-1.2-Y J12.4J13.1
OIIK-1.2-B J13.2
4.38 /TTex/ 2 OIIK-1.1-3 JI1.1JI11.2 OK3aMeH
OIIK-1.1-y JI1.3
OIIK-1.1-B JI1.4J12.1
OIIK-1.2-3 J12.2712.3
OIIK-1.2-Y J12.4J13.1
OIIK-1.2-B J13.2
4.39 /Cp/ 16 OIIK-1.1-3 JI1.1JI11.2 OK3aMeH
OIIK-1.1-yY JI1.3
OIIK-1.1-B JI1.4J12.1
OIlK-1.2-3 J12.2712.3
OIIK-1.2-Y J12.4J13.1
OIIK-1.2-B J13.2
4.40 JyroBoii pa3psizi ¢ HaKanéHHbIM KaTofoM /Tema/ 0
441 /TTex/ 2 OIIK-1.1-3 JI1.1JI11.2 OK3aMeH
OIIK-1.1-y JI1.3
OIIK-1.1-B JI1.4J12.1
OIIK-1.2-3 J12.2712.3
OIIK-1.2-Y J12.4J13.1
OIIK-1.2-B J13.2
4.42 /Cp/ 12 OIIK-1.1-3 JI1.1JI11.2 OK3aMeH
OIIK-1.1-yY JI1.3
OIIK-1.1-B JI1.4J12.1
OIIK-1.2-3 J12.2712.3
OIIK-1.2-Y J12.4J13.1
OIIK-1.2-B J13.2
Pa3pen 5. IHasi KOHTaKTHasi paboTa
5.1 Koncynbsranmu /Tema/ 0
5.2 Konucynpranmm /MUKP/ 0,35 OIIK-1.1-3 JI1.1JI11.2 OK3aMeH
OIIK-1.1-y JI1.3
OIIK-1.1-B JI1.4J12.1
OIIK-1.2-3 J12.2712.3
OIIK-1.2-Y J12.4J13.1
OIIK-1.2-B J13.2

Pa3gen 6. DK3ameH




6.1 Ok3ameH /Tema/ 4 0
6.2 /3K3ameH/ 4 53,65 | OIIK-1.1-3 JI1.1J11.2 DK3aMeH
OIIK-1.1-Y JI1.3
OIIK-1.1-B JI1.4712.1
OIIK-1.2-3 JI12.2 J12.3
OIIK-1.2-Y J12.4J13.1
OIIK-1.2-B JI3.2
6.3 /Kuc/ 4 2 OIIK-1.1-3 JI1.1J11.2 OJK3aMeH
OIIK-1.1-Y JI1.3
OIIK-1.1-B JI1.4712.1
OITK-1.2-3 J12.2 J12.3
OIIK-1.2-Y J12.4J13.1
OIIK-1.2-B JI3.2

5. OMEHOYHBIE MATEPHAJIBI ITO JUCIIUIUVIMHE (MO/YJ/IFO)

OtleHOUHbIe MaTepHasIbl TIPUBE/IEHBI B IPHIOXKEHUH K paboueil mporpaMMe JUCHUIUIAHLI (CM. TOKyMeHT "O1ieHOYHbIe MaTepHaJIbl
10 AucLUIIMHe "®Pu3nuecKre OCHOBBI 3JIEKTPOHUKHU ).

6. YYHEBHO-METOJNYECKOE U MTH®OPMAIIMOHHOE OBECIIEYEHHME JUCIITUIIMHBI (MO YJISA)

6.1. PekomeHpyemas IuTepaTrypa

6.1.1. OcHoBHaA /MTEpaTypa

Ne ABTOpBI, COCTaBUTENHN 3aryaBue W3patenscTBO, Kosmgectso/
rog, Ha3BaHue JbC
JI1.1 |WrHaros, A. H., DeKTpoHVMKa : yueOHoe riocobre HoBocubupck: | 2227-8397,
CaBuHbIX, B. JI., Cubupckuit https://www.ip
®apeeBa, H. E. rocygapcrBeHH | rbookshop.ru/
1317} 117127 .html
YHUBEPCUTET
TeJIeKOMMYHHKa
111515871
MH(OpMaTHKHY,
2020, 165 c.
JI1.2 | Cymxkos A. [I. BakyymHas 371eKkTpoHHKa. PU3UKO-TeXHUUeCKHe OCHOBBI : CaHKT- 5-8114-0530-
yuebHOe rmocobue ITetepOypr: 8,
Jlanb, 2022, 464 | https://e.lanbo
c. ok.com/book/2
09606
JI1.3 |3n06unHa A. @., BakyyMHas ¥ Tla3MeHHast 3/IeKTPOHHKa : yuebHOe rocobre Mocksa: ,
AxcenoB A. U. Tycyo’ 2021, https://e.lanbo
133 ok.com/book/3
< 13814
JI1.4 | 3abomnoukuit A. M. DneKTpOHUKa : yuebHOe rocobue Mocksa: ,
Tycyo’ 2023, https://e.lanbo
159 ¢ ok.com/book/3
' 94085
6.1.2. lonoHuTe/IbHAA IMTEpaTypa
Ne ABTOpBI, COCTaBUTENN 3aryaBue W3patenscTBO, Komgectso/
rog, Ha3BaHue ObC
JI2.1 | Iletpos K.C. Pagyiomarteprianbl, paIMOKOMITOHEHTHI U 37IEKTPOHMKA : M.:CII6.:TTutep, | 5-94723-378-
Yueb.mocobue /i71st By30B 2003, 512c. 9,1
JI2.2 |IIyka A.A. DneKTpoHUKa : YueD. CII6.:.BXB- 5-94157-461-
ITetepOypr, 4,1

2006, 800c.




Ne ABTOpBI, COCTaBUTEN 3aryaBue W3patenscTBO, Komgectso/
rog, Ha3BaHue JbC
J12.3 | Paiizep FO.II. ®dusmKa ra3oBoro paspsza Honronpyaxsbnit: | 978-5-91559-
nza 019-8, 1
"UnTennekt",
2009, 736c.
JI2.4 | Koporuenko B.A. @u3nyecKre OCHOBHI 3JIEKTPOHUKH. I'a30BbIH paspsy : yueb. Ps3ans, 2013, , 1
rocobue 88c.
6.1.3. MeToguueckue pa3padoTKu
Ne ABTOpBI, COCTaBUTETN 3aryaBue W3patenscTBO, Komgectso/
rog, Ha3BaHue ObC
JI3.1 |T'me6oBa T.A., Ko3noB | ®usmueckrie ocHOBHI 3/1eKTpoHUKY. U.1. BakyymHas Pssans: PUIL] s
B.H., ®epnsie B.K. 3MIeKTPOHMKA : MeToanuecKue yka3aHUs PI'PTY, 2014, https://elib.rsre
u.ru/ebs/downl
0ad/2155
JI3.2 | ®PenseB B.K., Ko3znos BakyymHas 1 riasMeHHasi 371eKTpOHMKA : MeTof. yKas.K Pssans, 2006, , 1
B.H., I'nebosa T.A. yab.paboram 36¢.

6.3 IlepeueHb MPOrpaMMHOr0 00ecreyeHus1 1 HHPOPMAIMOHHBIX CIIPABOYHBIX CHCTEM

6.3.1 IlepeueHb IMIIEH3MOHHOTO U CBODOHO PacCIpPOCTPAHAEMOro MPOrpaMMHOr0 00ecreueHus, B TOM YHC/Te
0TeYeCTBEeHHOr0 NMPOM3BO/ICTBA

HaumenoBanue

Onmcanue

OneparpioHHas cucteMa Windows

Kommepueckas nuieH3yst

LibreOffice

CeobogHoe 10

VirtualBox

CeobogHoe 10

6.3.2 IlepeyeHb MHGOPMALIMOHHBIX CIIPABOYHbBIX CHCTEM

7. MATEPUAJIBHO-TEXHMYECKOE OBECIIEYEHUE TUCIIATUINHBI (MO Y JIs)

103 nabopaTOpHBIA KOPITyC. TTOMeITIeHHe /ISt CAMOCTOSITeNTbHON paboThl 00yUaroIIMXCsl, KOMITbIOTEPHBIN KTacc
Creryamm3upoBadHast Mebestb (24 1ocaZiouHbIX MecTa), MarHUTHO-MapKepHast JocKa. My/ibTUMeia TIpoeKTop, 1 3KpaH.

1 ITK. Bo3MOXKHOCTB TTOJK/TFOUeHVsI K ceTH VIHTepHeT 1 obecriedeHreM JOCTYIIA B 37IEKTPOHHYIO HH(OPMAL[FIOHHO-
obpa3zoBaTenbHyIO cpeny PTPTY
306 abopaTopHBIi Kopmyc. yueOHasi 1abopaTopus, OCHaIlleHHast JabopaTopHBIM 000pyAOBaHUEM. YuebHast ayIuTOpHs
AU TIDOBEN€HUA 3aHATHUN JIEKIJTUOHHOI'O 1 CEeMUHAPCKOI'O TUIIA, TPYIIOBLIX 1 UHAWBUAYA/IbHBIX KOHCY/IbTAallUU, TEKYILIET O
2 KOHTPOJISI ¥ TIPOMEXKYTOUHOM aTTecTaryy, 28 TocajouHbIX MeCT, yueOHO0-/1ab0opaTopHbIe CTeH/BI Il CHITUS

XapaKTepHCTHK ITOTYTIPOBOJHUKOBBIX Y BAKYYMHBIX /IEMEHTOB, HHAWKATOpHast TpyOKa, ocipyuiorpads! C1-65,
MHOTr'OKacKa/iHble (hOT03/1eKTPOHHbIe YMHOKUTeNY, otopesrcropsl PCK-1, dhoropuoas: ©/1-7K,
Crieljia/IN3UpoBaHHast Mebeslb, MarHUTO-MapKepHast 0CKa.

8. METOJMNYECKHWE MATEPHWAJIBI IT1O JUCIIUII/IMHE (MO YJ/IFO)

MeToardeckoe obecrieueHye JUCIUMTHBI TPUBEIEHO B TIPHU/IOXKEHUH K paboyeli MporpaMMe JUCLUTUTAHBI (CM. TOKYMEHT
"MeTouuecKue yKasaHus 1o AUCLUIITHHE "@U31uuecKrue 0CHOBBI 3JIEKTPOHUKH ).

OnepaTtop 340 000 "Komnahus "TeH3op" —

[IOKYMEHT MOAMWCAH 3NIEKTPOHHOM MOAMMUCHIO

NOZAMUCAHO
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