MUHUCTEPCTBO HAVKH U BBICILIET'O OBPA3BOBAHU ST POCCUMCKOI ®EJIEPAIINN

OEJEPAJIBHOE I'OCYJAPCTBEHHOE BIO/KETHOE OBPA30BATEJ/IBHOE
YYPEXJIEHHUE BBICIIEI'O OBPA3OBAHUA
"PSI3AHCKH T'OCYJAPCTBEHHBINA PAJMOTEXHUYECKHAN YHUBEPCUTET UMEHHU

B.®. YTKUHA"
COI''TACOBAHO YTBEPXIAIO
3aB. BeITycKaromiei kadeapsl IIpopextop o YP
A.B. Kopsuko

IlakeThbl NPUKJIATHBIX IPOTPAMM B JIEKTPOHHUKE

paboyas nporpaMma JUCIHUIIIAHBI (MOTYJIS)

3akperuieHa 3a Kadenpoit IIpomMbIIEHHOH 31eKTPOHUKH
YueOHbIH TTaH 11.03.04_20_00.pIx

11.03.04 DnekTpoHUKa M HAHOAIIEKTPOHUKA
Kanudukarus O0axanaBp
dopma 00ydeHHs oYHasI
OO0mast Tpy10eMKOCTb 33ET

Pacnpeueneﬂue YacCoB JUCUMILIMHBI IO ceMeCcTpaM

Cemectp
(<Kypc>.<Cemectp Ha 3(2.1)

Kypee>) Uroro

Henens 16

Bup 3ansatuii v PIT vII PIT

Jlexuun 16 16 16 16
JlaGoparopHbie 16 16 16 16
IMpakTuueckue 16 16 16 16
Wnasa xoHTakTHAS 0,25 10,25 10,25 0,25
pabora
HWroro ayn. 48,25 148,25 |48,25 |48,25
Konraxthast pabora  [48,25 (48,25 (48,25 48,25
Cawm. pabora 48 48 48 48
Yackl Ha KOHTPOJIb 11,75 (11,75 11,75 11,75
Hroro 108 |108 108 [108

r. Ps3ann



ITporpammy cocTaBuiI(1):
K.m.H., ooy., Tapabpun Imumpuii FOpvesuy

Pabouast nporpamma JUCIUTLITHHEL

ITakeTnl NPUKJAAHBIX IPOrpaMM B 3JIEKTPOHUKE

paspaborana B coorBercTBu ¢ ®T'OC BO:

@I'OC BO - 6akanaBpuar 1o HanpasiaeHuo HoAroToBky 11.03.04 DiexTpoHNKa M HAHOJIEKTPOHUKA (TIpuka3 MunoOpHayku Poccun
ot 19.09.2017 r. Ne 927)

COCTaBJICHA HA OCHOBAHHUH y4eOHOrO IIaHa!
11.03.04 DnekTpoHUKA U HAHOIEKTPOHUKA

YTBEPKACHHOTO YIEHBIM coBeToM By3a oT 28.01.2022 mportokomn Ne 6.

Pabouas nporpamMma ooOpeHa Ha 3aceJaHuM Kadeapsl

IIpoMBbILITIEHHOM 3JIEKTPOHUKH

IIporokon ot 07.06.2022 . Ne 12
Cpok getictBus nporpammsl: 2020-2024 yu.r.
3aB. kadenpoit Kpyrinos Cepreii AnexcanapoBuy



Buzuposanue PIIJI nois ucnoiHenusi B ouepeHoM y4eOGHOM roay

PaGouas nporpamma nepecMoTpeHa, 00CykaeHa U 0100peHa s
ucnonHenus B 2023-2024 yueOHOM roy Ha 3aceqaHuy Kadeapsl
IIpoMbIlILTIEHHOM JIEKTPOHUKHI

IIpotokom oT 2023r. Ne

3aB. kadenpoi

Buzuposanue PIIJI nist ncnoiHeHusi B o4epefHOM y4eOHOM roay

Pabouas nporpamma nepecMoTpeHa, 00CykaeHa U 0100peHa JUIs
ucnonaeHust B 2024-2025 yueOHOM rofy Ha 3aceaHuu Kadeapbl
IIpoMbIILIEHHOI 2JIEKTPOHUKH

IIpotoxom or 2024r. Ne

3aB. kadenpoit

BusupoBanue PII/I st ucnosiHeHUs B 04epeAHOM Y4eOHOM roay
Pabouas nporpamma nepecMoTpeHa, 00CykaeHa U 0100peHa Juis
ucnonaeHust B 2025-2026 yueOHOM rofy Ha 3acenaHuu Kadbeapb

IIpoMBbIIITIEHHOM 3JIEKTPOHUKH

Iporokom o 2025r. Ne

3aB. kadenpoi

Buzuposanue PIIJI a5 ucnoiHenusi B ouepeHoM y4eGHOM roay

Pabouas nporpamma nepecMoTpeHa, 00CykIeHa U 000peHa IS
ucnoaHeHus B 2026-2027 yueOHOM roy Ha 3aceIaHuH Kadheapsl

IIpoMbIlLTIEHHOM 3JIEKTPOHUKHI

IIporokom ot 2026 T. Ne

3aB. kadenpoi




1. LIEJTM OCBOEHUSI T CLIUIIJIMHBI (MOY.JI5T)

1.1|enbro ocBOCHUS nUucHUIUINHBI «[IaKeThl MPUKIIAJAHBIX TPOrPaMM B 3JICKTPOHUKEY SBIACTCS (YOPMHUPOBAHUE Y CTYJICHTOB
CHCTEMBI 3HAHUH U MPAaKTHYECKUX HABBIKOB B 00JIACTH KOMIBIOTEPHBIX H HH)OPMAILIMOHHBIX TEXHOJIOTHH.

1.2|OcHoBHBIE 3ala4 OCBOCHUA JUCHUIIIINHBI:

1.3]- u3y4eHHe OCHOBHBIX IPOIPAMMHBIX MPOJIYKTOB, HEOOXOIMMBIX JUIsl MOBBIIEHHS d3QPekTuBHOCTH 00yueHus B BY3e u
peuieHus 3a1a4 IpohecCHOHATBHON IEITEILHOCTH.

1.4{- npakTryeckoe MpUMEHEHNE CTAHAAPTHAIX TAKETOB MPUKJIAJHBIX IPOTPaMM AJIsI MATEMAaTHUECKOTO MOAEIUPOBAHUS
MIPOLIECCOB U PEKUMOB pabOTHI 3JIEKTPOHHBIX YCTPOMCTB MPHU MPOSKTUPOBAHUU 00BEKTOB MPodhecCHOHaTBHON
JIeSITETBHOCTU B COOTBETCTBUM C TEXHUYECKUM 3a/1aHHEM.

1.5|- u3y4eHre NpUHIIMTIOB BHITIOTHEHHSI aHAIH3a U 00pabOTKU TaHHBIX ¥ 0(OPMIICHHS TUTIOBOH HAyYHO-TEXHUIECKOU
JIOKYMEHTAaLlUH.

2. MECTO JUCHHATIJIMHBI (MOAYJISI) B CTPYKTYPE OBPA30OBATEJIBHOM ITPOI'PAMMBI

Hukn (pazngem) OI1: |BI.O

2.1|Tpe6oBaHns K NMpeIBAPUTEILHOI MOATOTOBKE 00yYalONIerocs:

2.1.1|1nxeHepHas 1 KOMITBIOTEpHAs rpaduka

2.1.2|ndpopmarnka

2.1.3|YueOnas npakTika (03HAKOMHTEIIbHA )

2.2| AucuumimHbl (MOIYJIM) U PAKTUKH, JUIS1 KOTOPBIX 0CBOECHHE IAHHOMH TUCHMILIHHBI (MOIYJIs1) HEOOX0AMMO KaK
npealIecTByOLIEe:

2.2.1|YucneHHble METOBI B 33]]aUaX dIICKTPOHUKU

2.2.2|OcHOBBI IPOEKTUPOBAHHSA HJIEKTPOHHON KOMIIOHEHTHOH 0a3bl

2.2.3|OCHOBBI TEXHOJIOTHH ICKTPOHHOH KOMIIOHEHTHOI 0a3bl

2.2.4|BrIToTHEHNE U 3aIIUTA BBITYCKHOH KBATU(HKAIIMOHHON paboThI

2.2.5|TIpenauIuioMHas mpakTHKa

2.2.6|TIpon3BoACTBEHHAS TPAKTHUKA

3. KOMIIETEHIIMHX OBYYAIOIIEI'OCs, @OPMUPYEMBIE B PE3YJIBTATE OCBOEHUA JTUCIUIIJINHBI
MoAayJis)

OIIK-3: Cnioco0eH NpUMeHSITh MeTO/IbI MONCKA, XpPaHeHHUsI, 00pad0oTKH, aHATU3A U NMpPeACcTABJIeHUs B TpedyeMoM popmaTe
uHdopManun U3 pa3IMYHbIX HCTOYHUKOB U 0a3 JaHHBIX, cO0/II0/1as IIPH 3TOM OCHOBHBIE TPeGoBaHUs NHPOPMALHOHHOI
0e30macHOCTH

OIIK-3.1. [IpuMeHsieT MeTOAbI MOMCKA, XPaHEHUs, 00pa0OTKH, aHAIN32a HHPOPMAMH U3 PA3JIMYHBIX HCTOYHUKOB U 0a3
JAHHBIX

3HaTh

3HaTh OCHOBHBIE MTOHATHS U3 00J1aCTH HH(OPMAIIMOHHBIX TEXHOIOTHH, TPHHIUITEI OPTaHU3AINH U TEXHUYECKIE CPENCTBA
BBIYMCIIUTEIbHBIX CETEH.

YMmern

YMeTh paboTaTh ¢ OCHOBHBIMU cepBUCaMU ceTu Internet.

Baagers

Brnaners HaBbIKAMHU IIOMCKA U aHAIKU3a HE0OX0AUMOH UHbOpManuy, ee 00pabOTKU U COPTUPOBKU JIaHHBIX.

OIIK-3.2. [Ipeacras.set B TpedyeMom opmaTte uHGOPMAIMIO U3 PA3JIMYHBIX MCTOYHMKOB U 0a3 JaHHBIX, COO/II0AAs IPH
3TOM OCHOBHbIE TpeGoBaHus HHGOPMALUOHHOI 0€30MaCHOCTH

3HaTh

3HATh OCHOBHBIC METOJIbI U CPE/ICTBA 3aLIUTHI HH(POPMALIUH B KOMIIBIOTEPHBIX CHCTEMAaX U CETSX.

YMmern

YMeTh NpUMEHSTh CPeCTBA 3aIIUTH HH()OPMAIIUU IPU MTOUCKE, XpaHEHUH 1 00paboTke WH(HOPMAIUH, TTIOTYICHHON U3 pPa3TUnIHbBIX
HMCTOYHHUKOB M 0a3 JaHHBIX.

Buaaners

BrnazseTh HaBbIKaMU KOHBEPTUPOBAHHS HHPOPMAITHUH B Pa3JIUN4HbIe ()OPMATHI C HCIIOIB30BAHUEM PA3IMYHBIX IPOIPAMMHBIX CPEJICTB.

OIIK-4: Cnoco0eH MOHMMAThH NPUHIUIIBI PA00THI COBPeMEHHBIX HH(GOPMALMOHHBIX TEXHOJIOTHIl U HCNOJIb30BATh UX JIsI
peuieHust 3a1a4 NpogecCHOHANBHOI AesITeTbHOCTH

OIIK-4.1. [IpuMeHsieT MPUHIUINBI Pa00THI COBPEeMEHHBIX HH(OPMALMOHHBIX TEXHOJIOTHIi /151 peleHns 3a1a4
npogeccuoHaILHOM AeATeTbHOCTH




3HaTh

3HaTh NPUHIUIBI PAOOTHI PA3IMYHBIX COBPEMEHHBIX MTPOTPAMMHBIX CPEJCTB, HEOOXOUMBIX JJIS pellieHHs 3aa4 IpodeccHoHaIbHOM
JIEATEIHLHOCTH.

YMmern

YMeth BbIOHpaTh HanboJIEe MOAXO/ASIIee TPOrPAMMHOE CPEICTBO IS pEIIeHHs 3324 Po(ecCHOHATBHOMN e TeIbHOCTH.

Baanersb

BrnazseTh HaBbIKAMH HACTPOMKH PA3JIMYHBIX MPOTPAMMHBIX CPEJICTB JUIS MOBBIICHHS S(GEKTUBHOCTH BBIMOIHEHUS 3a/1a4
Ipo¢heCCUOHANBHON JIeITEIbHOCTH.

OIIK-4.2. Ucnoab3yeT coBpeMeHHbIe HHGOPMAIMOHHBIE TEXHOJIOTHH JJIsl pelieHusl 3a/1a4 NpodeccuoHaILHOM 1eATeTbHOCTH

3HaTh

3HaTh 00J1aCTH IPUMEHEHUS Pa3InYHbIX COBPEMEHHBIX IPOTrPaMMHBIX POILYKTOB.

YMmern

YMeTb UCIOJIb30BaTh Pa3IMuHbIe IPOrPaMMHBIE CPEJCTBA ISl peIIeHHs 3a/1a4 IPOoeCCHOHABHON 1A TeIbHOCTH.

Baagers

Brnanets HaBbIKaMu paOOTHI B pa3IMYHBIX IPOTrPaMMHBIX IPOIYKTaX, HEOOXOIUMBIX JJIS pelleHHs 3a1a4 IpodeccHoHaIbHON
JIeSITCIIbHOCTH.

OIIK-5: Cnioco0en pa3padaTbIBaTh AJITOPHTMBI M KOMIIbIOTEPHbIE IPOrPAMMBI, IPUTOHbIE VISl IPAKTHYECKOI0 IPHMEHEeHHU s

OIIK-5.1. PazpatdaTbiBaeT aIropuTMbl KOMIbIOTEPHBIX MPOrpamMM JJisl IPAKTHYECKOr0 MPUMeHEeHH

3HaTh

3HaTh 0COOCHHOCTH CHHTAKCHCA M MTPAaBUJIa CO3/IaHUs, YTCHHSI U PeAaKTUpOBaHus (ailIoB U MOJIENICH pa3IMYHbIX MPOrPAMMHBIX
CPEJICTB.

Ymern

YMeTb penakTupoBaTh (pailiibl U MOJENH pa3InYHbIX IPOTPAMMHBIX CPE/ICTB.

Baagers

BrnazeTs HaBbIKAMU OTJIAJKH MOJIENEH U aIrOPUTMOB Pa3IMYHBIX IIPOTPAMMHBIX CPEJICTB /ISl MOBBIIEHHS 3()(EKTHBHOCTH PELICHUS
3aa4 npodeccHoHATBHOMN e TeIbHOCTH.

OIIK-5.2. Peanu3yer aJropuTtMbl B KOMIbIOTEPHBIX MPOrpaMMax JUIsl IPAKTHYECKOT0 MPHUMEHEeHHs

3HaTh

3HaTh BO3MOXKHOCTH MPUMEHEHHsI KOHKPETHBIX MOJIEIICH U alTOPUTMOB /ISl pellieHHs 3a7a4 po(ecCHOHaTbHOM NesITeIbHOCTH
YMmern

YMeTh peanu3oBbIBaTh B KOMITBIOTEPHBIX MPOTrpaMMax MOJCTH U allTOPUTMBI, pa3paOb0oTaHHBIC /ISl PEIICHHUS KOHKPETHBIX
MIPAKTUYECKUX 33a7a4 NpodecCHOHAbHOM e TeIbHOCTH.

Baanersb

BrnazeTh HaBbIKaMU alanTalliK Pa3InYHBIX MOJICICH M aJITOPUTMOB B KOMIIBIOTEPHBIX MPOrpaMMax JJjisl IPaKTHIECKOTO
MIPUMEHEHUSI.

B pe3yabTaTe ocBoeHHs TUCHUILTUHBI (MOAYJs1) 00y4Yalomuiics 1015KeH

3.1|3narth:

3.1.1|- ocHOBHBIC IOHATHS U3 00JIACTH HH(POPMAIIMOHHBIX TEXHOJIOTHIA,

3.1.2|- ocHOBHBIE METOJBI U CPECTBA 3AIIUTHI HHGOPMALIMK B KOMIIBIOTEPHBIX CHCTEMaX M CETSIX;

3.1.3]- 0cOOEHHOCTH ¥ BO3MOXHOCTH MPUMEHEHUS! IPOrpaMMHBIX CPEICTB JUISl peau3alii 3aa4 NpoQecCHOHAIBHOM
JIeATENbHOCTH.

3.2|Ymers:

3.2.1]- paGoTtath B onepartornoii cucreme Microsoft Windows;

3.2.2|- perats npuknagaele 3aauu cpeacreamu Microsoft Office;

3.2.3]- paboTaTh CO CpeICTBAMHU CO3/IaHUS U PEAAKTUPOBAHUS U300paXKeHU;

3.2.4|- BBINIOJHATH MOACIUPOBaHHE PaOOTHI IMEKTPOHHBIX YCTPOHCTB U (PU3NIECKHUX MPOLIECCOB;

3.2.5]- paboTaTh C OCHOBHBIMH CepBHcaMu ceTH Internet.

3.3|Baanern:

3.3.1|- HaBbIKaMu aHaIHM3a H 00pabOTKY HHYOPMALINH, TOTYIEHHON 13 PA3THIHBIX HCTOYHUKOB, B TOM YHCIIE B PE3yJIbTaTe
pacdyeToB ¥ MOAENUPOBAHUS B KOMIIBIOTEPHBIX IPOrpaMMax;

3.3.2|- yMeTb IpeCTaBIIATh IONTyYSHHYI0 MH(GOPMALUIO B BUJIC HAYYHO-TEXHUUECKOH JOKYMEHTALlUH.

4. CTPYKTYPA U COJAEPKAHUE JUCIIUIIJIMHBI (MOAYJIs)

Kon HaumenoBanmue pa3nesioB u TeM /Buj 3ansitusi/| Cemectp / | YacoB | Kommneren- | Jluteparypa ®opma
| zansTHA Kvnc 117011 KOHTDOJS




Pazgen 1. Beenenne. Knaccuduxamus
NPUKJIAAHBIX IPOrpaMM, NPUMeHsIeEMbIX B
3J1eKTPOHUKE

1.1 Beenenune. Knaccupukariys mpukiagabix
nporpaMM. [IpoGneMHO-0pUEeHTUPOBAHHbIE
MPUKIIAJIHBIE TPOTPpaMMBL. IHTErprpoBaHHBIE
IIpUKJIafHble TporpamMMsbl. [lakeTsl mpuKIaaHBIX
MIPOrpaMM JUTSl PEIIeHHUs] HAyYHO-TEXHUYECKUX
3aga4. Bo3MOKHOCTH OHJIaliH MPOrpamMM.
IouckoBbIe ccTeMBI M 0a3bl JaHHBIX.
NudopmanumonHas 6e3onacHocts. /Tema/
1.2 /JTex/ OIIK-3.1-3 JI1.3J12.1
OIlK-3.2-3
OIIK-3.2-Y
OIIK-4.1-3
OIIK-4.2-3
1.3 /Cp/ OIIK-3.1-Y | JI2.1J11.3
OIIK-3.1-B JI1.7J12.2
OIIK-3.2-Y
OIlK-4.1-3
OIlK-4.1-Y
Pa3znen 2. Ilaker MS Office
2.1 TexcroBsiil pegakrop MS Word. HaBuranuonnas
nanensb. [Tanens uHCTpyMeHTOB. Pasmerka
ctpanunbl. Penakrop gpopmyn. Cozganue tadimil.
PenaktupoBanue pucyHkoB. Pempakrop tabmun MS
Excel. HaBurarrontast nanens. [lanens
nHCTpyMeHTOB. PaboTa c stueiikamu. Pabora ¢
rpadukamMu. ANIIPOKCUMALHS, HHTEPIOJIIHS.
Pabora ¢ popmymnamu. OCHOBHBIE MaTEMaTHIECKHE
npuemsl U aeiicteust B MS Excel. MS PowerPoint.
Haguranuonnas nanens. [laHenb HHCTPYMEHTOB.
Pasmertka cinaiina. Pabora ¢ annmanueii. Pabora co
3BYKOM U BUJe0. I'papudeckuii penakrop MS Visio.
[Manens uacTpyMeHTOB. brubmmoreku. /Tema/
2.2 /JTex/ OIlK-4.1-3 JI1.2 JI1.8
OIIK-4.2-Y J1.15
OIlK-4.2-B | JI1.16J12.2
OIIK-5.1-3 J12.5
2.3 /J1ab/ OIIK-3.2-B |JI1.1 JI1.9J12.6
OIlK-4.1-3
OIIK-4.1-B
OIIK-4.2-B
24 /Cp/ OIlK-3.2-B 2.2
OIlK-4.1-3 | JIL.15J12.5
OIlK-4.2-3
OIIK-4.2-Y
OIIK-4.2-B
OIIK-5.1-Y
Paznen 3. I'padpuuecknii penaxrop Inkscape
3.1 BekropHas rpaduka. HaBuranmoHnHast maHemb.
[Tanens nacTpymMeHTOB. PazmeTka gokymeHTa.
OcHoBHble TUNbl YI'O npuMeHsieMble B
JJIEKTPOHHUKE U HaHOAJIEKTpoHUKe. /Tema/
3.2 /JTex/ OIIK-4.1-3 JI1.19
OIIK-4.1-B 33
OIIK-4.2-3
OIIK-4.2-B

OIIK-5.1-Y




3.3 /J1ab/ 4 OIlK-4.1-3 JI1.19J13.1
OIIK-4.1-B 23
OIIK-4.2-3
OIIK-4.2-B
OIIK-5.1-Y
34 /Cp/ 8 OIIK-3.2-B J11.24
OIlK-4.1-3 D192
OIlK-4.1-Y
OIIK-4.1-B
OIIK-4.2-3
OIIK-4.2-Y
OIIK-4.2-B
OIIK-5.1-Y
Pazgen 4. IIporpamma 118 MaTeMaTH4YeCKHX
Bbluncjenuii MathCad
4.1 Hapuranuonnas nanens. [lanens HHCTPYMEHTOB, 0
napameTphbl JIOKyMeHTa. Anredpanyeckue u
cuMBOJIbHBIE BeuKciieHus B MathCAD. PaGora ¢
BeKTOpamMH U MaTpuiiamu. [loctpoerue rpadukon
¢bynkuii. [Toctpoenue rpadukoB MIIOCKOCTEH.
Wuterpuporanue. Juddepeniupopanue.
CyMmMupoBaHue psoB. Penienue ypaBHeHHH.
/Tema/
4.2 /J1ex/ 4 OIIK-4.1-3 JI1.4 J11.11
OIIK-4.1-Y | JI1.12 JI1.1
OIIK-4.1-B JI1.20J12.3
OIIK-4.2-3
OIIK-4.2-Y
OIIK-4.2-B
OIIK-5.1-3
OIIK-5.1-Y
OIIK-5.1-B
OIIK-5.2-3
OIIK-5.2-Y
OIIK-5.2-B
4.3 Mp/ 10 OIlK-4.1-3 |J11.4J11.5J11.6
OIIK-5.1-3 JI1.13J12.4
OIIK-5.1-Y JI1.1J13.2
OIIK-5.1-B
OIIK-5.2-3
OIIK-5.2-Y
OIIK-5.2-B
4.4 /Cp/ 12 OIlK-4.1-3 |J12.3 JI1.4 JI1.5
OIlK-4.1-Y J12.4 JI1.6
OIlK-4.1-B | JI1.11 JI1.12
OIIK-4.2-3 JI1.13 JI1.1
OIIK-4.2-Y JI1.20
OIIK-4.2-B
OIIK-5.2-Y
OIIK-5.2-B
Paznen 5. Cucrema 3J1eKTPOHHOTO
MoaeaupoBanusi Micro-Cap
51 Uneonorust paboTsl ¢ mporpammoii Micro-Cap. 0
Omnucanue rpaduueckoro unrepdeiica. OCHOBHBIE
IIpaBUiIa MOJICITUPOBAHUS 3JEKTPOHHBIX YCTPOMCTB
C MCIIOJIb30BAHNEM IIPO-TPAMM CXEMOTEXHUIECKOTO
a"anu3a. OOIIKe CBEIEHUS O MOJEISIX
KOMITOHEHTOB. TeKCTOBbIE AUPEKTUBEI. OCHOBHBIE
BH/IbI aHAJIN32a SJIEKTPOHHBIX cxeM. /Tema/
5.2 /J1ex/ 2 OIIK-4.1-3 JI1.14J12.8
OIlK-4.1-Y
OIIK-4.2-3
OIlK-4.2-Y

OIIK-5.2-3




53 /J1ab/ 4 OIIK-4.1-3 J1.17
OIlK-4.1-B | JI1.18J12.9
OIIK-4.2-Y
OIIK-4.2-B
OIIK-5.1-B
OIIK-5.2-3
OIIK-5.2-Y
OIIK-5.2-B
5.4 /Cp/ 8 OIlK-4.1-3 | JI1.21 JI1.22
OIIK-4.1-Y J11.23
OIIK-4.1-B
OIIK-4.2-3
OIIK-4.2-Y
OIlK-4.2-B
OIIK-5.1-3
OIIK-5.1-¥Y
OIIK-5.1-B
OIIK-5.2-3
OIIK-5.2-Y
OIIK-5.2-B
Paznen 6. [IpaBuiia odopmiaenus TeXHHYECKOH
noxkymeHntanuu. Ilporpammel nis ogopmirennst
TeXHHYeCKOH JT0KyMeHTalHH.
6.1 ITporpamMs! 11 0hOPMIIEHHS TEXHUUECKOH 0
nokyMmeHTaruny. Co3anue u opopMIIeHHE HAyIHO
-T€XHUYECKOT'0 O0TUYETa, HIEKTPUIECKUX CXEM
(CTPYKTYpHBIX, IPHHIUITHATIBHBIX U T.11.) B
cootBerctBuu ¢ ECK/I. IlpaBuna odopmnenus
cnenupukanyii. [Ipasuna opopmiacHUs
JIOKyMEHTOB CJIy>KeOHOT0 IoJIb30BaHus. /Tema/
6.2 /JTex/ 4 OIIK-3.1-B JI1.10
OIIK-4.1-3 24
OIlK-4.1-Y
OIIK-4.2-3
OIIK-5.1-3
6.3 Mp/ 6 OIIK-3.1-B JI1.10
OIIK-4.1-3 24
OIIK-4.1-Y
OIIK-4.2-3
OIIK-5.1-3
6.4 /J1ab/ 4 OIIK-3.1-B JI1.10
OIIK-4.1-3 24
OIIK-4.1-Y
OIIK-4.2-3
OIIK-5.1-3
6.5 /Cp/ 12 OIIK-3.1-B JI1.10
OIIK-4.1-3 24
OIIK-4.1-Y
OIIK-4.2-3
OIIK-5.1-3
Pazgen 7.
7.1 /Tema/ 0
7.2 /MKP/ 0,25 | OIIK-5.2-Y

OIIK-5.2-B




7.3

/3aquét/

3 11,75 | OIIK-3.1-3
OIIK-3.1-Y
OIIK-3.1-B
OIIK-3.2-3
OIIK-3.2-Y
OIIK-3.2-B
OIIK-4.1-3
OIIK-4.1-Y
OIIK-4.1-B
OIIK-4.2-3
OIIK-4.2-Y
OIIK-4.2-B
OIIK-5.1-3
OIIK-5.1-Y
OIIK-5.1-B
OIIK-5.2-3
OIIK-5.2-Y
OIIK-5.2-B

5. OHEHOYHBIE MATEPHAJIbBI 1O JTUCITUIIJIMHE (MOY JIIO)

OueHouHBIE MaTepUabl IPUBEICHEI B IPHIOKEHUHU K pabouel mporpaMMe AUCIUIUTIHEL (CM. JOKYMEHT «OLeHOYHbIe MaTepPHAIbI 110
qucuuiuinHe «IlakeTsl IPUKIaJHbIX IPOTPAMM B SJIEKTPOHUKEN») )

6. YYAEBHO-METOJAUYECKOE I HTHOOPMAIIMOHHOE OBECHEYEHHUE JUCHUIIJIMHBI (MOAY JISA)

6.1. PexoMeH1yemMas JiuTepaTrypa

6.1.1. OcHoBHas qUTEpaTypa

Ne ABTODEI, COCTaBUTEIHN 3arnaBue UsnarenscrBo, | KommuecTso/
rof Ha3BaHue ObC
JI1.1 Perrenne Hay4IHO-MHXEHEPHBIX 331a4 B makete MathCAD : Boponex: , https://e.lanbo
y4eOHOe Mocodue ¢ MPUMEHEHHEM aKTHBHBIX METOI0B 00yuenus | Muaypunckuit  [ok.com/book/1

JUIsE 00YYaFOIIMXCS 110 HATIPABJICHHUSIM MOJrOTOBKH: T'AY, 2019, 40 c.|57841

arpoMH)KECHEPHsl, CTAHAAPTH3ALUS U METPOJIOTHS, SKCILTyaTaIlHs

TPAaHCIOPTHO-TEXHOJIOTHYECKUX MAIINH U KOMILIEKCOB,

UH()OpPMATHKA U BBEIYHCIUTENbHAS TEXHUKA, TEXHOC(HEepHast

0€30MacHOCTb

JI1.2 |Kanmeixosa O. B., IpakTukym no gucoumnae Microsoft Office : yue6HOE mocobue|Mocksa: 978-5-374-
Yepenanos A. A. EBpazuiickuit 00329-1,

OTKPBITHIH http://www.ipr

uHCTHTYT, 2009, [bOOkshop.ru/l

158 c. 1074.html

JI1.3 T'OCT 7.32-2001. OT4er 0 Hay4YHO-HCCIIEIOBATENLCKOM paboTe. |Psa3ans: PUL] ,

CtpykTypa 1 npaBuia ohopMICHHS PI'PTYVY, 2001, [https://elib.rsre
u.ru/ebs/downl
0ad/292

JI1.4 |Kapaces B.B. OcuoBs! Beruucienuii B MathCAD : YueGHoe nocobue Ps3ans: PULL ,

PI'PTY, 2017, |https://elib.rsre
u.ru/ebs/downl
0ad/1066

JI1.5 |Hukuukuu b.B. OcHoBbl paboTsl B cucteme MathCAD : Metoauueckue Psazanb: PUL] ,

YKa3aHHs PI'PTY, 2011, |https://elib.rsre
u.ru/ebs/downl
0ad/1578

JI1.6 |Hemroxun C.A. Ipaktukym Ha OBM: MathCad : Meroauueckue yka3aHus Pszans: PUL] ,
PI'PTY, 2016, |https://elib.rsre

u.ru/ebs/downl
0ad/1582




Ne ABTOPBI, COCTaBUTEIHN 3arnaBue WsparenscrBo, | KommuectBo/
rox Haspanue DbC

JI1.7 |Kocc B.IL CxeMOTeXHHYeCcKoe MOJIeNupoBanue B cpene Micro-Cap : Pszanb: PUL] ,

Meroaudeckue yKa3aHus PI'PTY, 2014,  |https://elib.rsre
u.ru/ebs/downl
oad/2274

JI1.8  |Kunxkog I11. Microsoft Office M.:Kommbsrorep: |5-88201-027-

IOHUTU, 1996, [6, 1
351c.
JI1.9 |Bort D. Microsoft Office 4.PykoBoCTBO moJib30BaTes M.:BUHOM, 5-7503-0087-
1996, 352c. 0,1
JI1.10 |Kocc B.II. CxeMOTeXHHYECKOe MoienpoBanue B cpene Micro-Cap 8 : Pszans:PTPTY, |, 1
Meron.yka3.k nad.padoram 2007, 33c.
JI1.11 |Koce B.IL CxeMOTeXHUYECKOe IPOEKTUPOBAHUE U MOJIEIMpOoBaHue B cpene |Psa3ans, 2007, 1
MICRO-CAP 8 : Yue6.nmocobue 80c.
JI1.12 |Bop3enko A.E. OcHOBHBIE ITpUeMbl pabOTHI B IPOrpaMMe pelakTopa BeKTopHoH | Ps3ans, 2020, 1
rpaduku Inkscape : MeTo. ykas. k 1ab. paboTte l6¢.

JI1.13 |BacuibkoBa U. B., OcHoBbI HH(pOPMAOHHBIX TeXHONOTHH B Microsoft Office MuHCck: 978-985-536-
Bacunekos E. M., 2010 : mpakTHKYM TerpaCucreme, |287-7,
Pomanuuk 1. B. 2012, 143 c. http://www.ipr

bookshop.ru/2
8169.html

JI1.14 |Kapaces B. B. OcHogbl Beryncienniit B MathCAD : yueOHOE mmocobue Pszans: PI'PTY, |, https://e.lanbo

2017, 68 c. ok.com/book/1
68052
JI1.15 [Kocc B. II. CXeMOTeXHUYIECKOe MPOESKTUPOBAHNE 1 MOIeTpoBanue B cpene |Ps3ans: PITPTY, |, https://e.lanbo
Micro-Cap 8 : yuebHoe mocobue 2007, 80 c. ok.com/book/1
68319
JI1.16 [Kocc B.II. CxeMOTeXHHYECKOe MoienpoBanue B cpene Micro-Cap 8 : Psasann:PIPTY, |, 1
Mertop.ykas.k nab.padoTam 2007, 33c.
JI1.17 |Kocc B.IL. CxeMOTeXHUYECKOe IPOEKTUPOBAHUE U MOJIEIMpOBaHue B cpee |Psa3ans, 2007, 1
MICRO-CAP 8 : Yueb6.nocobue 80c.
JI1.18 |Kympusinos H. . OcHoBbI rpaduueckux mporpamm. Pemakrop Inkscape VYa: BI'ITY , https://e.lanbo
UMeHH M. ok.com/book/1
Axmyier, 2018, 106998

197 c.




Ne ABTOPBI, COCTaBUTEIHN 3arnaBue UsnarenscrBo, | KommuectBo/
roJ HazBanue ObC

JI1.19 (IIpoxoposa O. B. Hudopmanuonnas 6e301acHOCTb U 3alllUTa UHPOPMALIUH Camapa: 978-5-9585-
y4eOHHUK Camapckuii 0603-3,

rocyzxapcreerH  [http://www.ipr
B bookshop.ru/4
apxuTeKTypHo- |3183.html
CTPOUTEIbHBIN

YHHUBEPCHTET,

3bC ACB, 2014,

113 c.

JI1.20 |TpommnaI'. B. Pemenue 3aga4 BBIYUCIUTENIHON MaTEMATUKH C HoBocubupck:  |978-5-7782-
UCIIOJIb30BaHKEM s13bIKa TiporpammupoBanus nakera MathCad : |HoBocubupckw i [1283-1,
yueOHOe mocobue rocynapcreers  |http://lwww.ipr

pIii Texumueckuit (bookshop.ru/4
YHUBEPCHTET, 5432.html
2009, 86 c.
JI1.21 [Murpodanos C. B., Hcnons3oBanue cucremsl MathCAD npu penienus 3a1au OpenOypr: 2227-8397,
Manees A. C. SIIEKTPOTEXHUKH U SIEKTPOMEXAHHUKH | MEeTOquIeckue ykasanust|OpenOyprekuii | http://www.ipr
K BBITIOJTHEHHUIO PI3 MO JUCIUIUTHHE «IPUKIIATHBIC 331291 rocynapcteern  [bookshop.ru/5
MPOTPaMMHUPOBAHUSD Bl yHHBepcHTET, |1516.html
3BC ACB, 2005,
39c.
JI1.22 |PeixoB C. B., IMpakTuky™m no padote B MaTemaruaeckoM nakere MathCAD :  |Cankr- 978-5-
Kynpssuesa U. B., yueOHoe nocobue [etepOypr: 9906483-0-2,
Peixos C. A., Psikos B. VYHuepcurer http://www.ipr
A. HUTMO, 2015, 87 |bookshop.ru/6
c. 7566.html
JI1.23 [Toproxuna E. 1O., WudopmarponHas 6e301macHOCTS : yueOHOE oco0He Boponex: 2227-8397,
JlutBunosa JI. U., Bopouesxckuit  |http://lwww.ipr
TxaueBa H. B. T'ocymapcteenn  |bookshop.ru/7
blit Arpapusiii  [2672.html
Yuusepcurer
uM. mnepatopa
ITerpa [lepgoro,
2015, 221 c.

JI1.24 |Moxposa H. B. Tabmnunsnii nporeccop Microsoft Office Excel : npakTukym Caparos: 978-5-4487-
By3zosckoe 0307-2,
o0pazoBanue, http://www.ipr
2018, 41 c. bookshop.ru/7

7153.html

JI1.25 [>’Kypasnes A. E. MNudopmaruka. [Ipaktukym B cpene Microsoft Office 2016 : CaHkT- 978-5-8114-
yuebHoe nocobue [etepOypr: 4965-1,

Jlanb, 2020, 96 c.|https://e.lanbo
ok.com/book/1
29228
6.1.2. JlonoiHuTeILHAS JTUTEPATypa
Ne ABTOPBI, COCTaBUTEIU 3armaBue WsnarenscrBo, | Kommyecrso/
roj HazBaHue ObC

JI2.1 |bamwel I1. H., Babam |[MudopmanmonHas 6e30macHOCTh U 3aIUTa HHPOPMAIIHH : Mocksa: 978-5-374-

A.B., bapanoBa E. K. [yueGnoe nocobue EBpasuiickuii 00301-7,
OTKPBITHII http://www.ipr
uncTutyT, 2012, |bookshop.ru/l
311ec. 0677.html




Ne ABTOpBI, COCTaBUTEIHN 3arnaBue WsparenscrBo, | KommuectBo/
rox Haspanue DbC
JI2.2 |T'ypaxoB A. B., Hudopmaruka. Beenenne B Microsoft Office : yueOHoe nmocooue|Tomck: Tomckuit |978-5-4332-
Jlazuues A. A. rocynapctBenH  (0033-3,
blit yHHBepcuTeT |http://www.ipr
CUCTEM bookshop.ru/l
ynpasnenus 1 (3934.html
PaIHOIIIEKTPOH
WKH, Db
Konrenrt, 2012,
120 c.
J12.3 |Kopones B. T., Jloeios |Maremaruka u nuapopmaruka. MATHCAD : yueOHo- Mocksa: 2227-8397,
A A. METOINYECKUE MAaTEPHUAIIbI [JIs BBITIOTHEHUS IPAKTHYECKUX Poccuiicknii http://www.ipr
3aHATHI U CAMOCTOTENIBLHOM pabOThI CTYyICHTaAMH CliennanuTeTa (rocyaapcteens  |bookshop.ru/4
bIit yHuBepcuteT (5224.html
IPaBOCY NS,
2015, 62 c.
J12.4 |Hdyes C. 1., llleBuyk JI.|Pemenue 3amayu npukiaanoi mateMatiku B cucreme MathCAD :|Ka3anb: 978-5-7882-
T. y4eOHoe nocodue Kazanckuii 1243-2,
HanpoHambHeI  |http://www.ipr
nccaenoBarensc |bookshop.ru/6
Kuit 3986.html
TEXHOJIOTHIECK
1 YHUBEPCHTET,
2012,100c.
JI2.5 |HBanosa H. 1O., Cocrasienue u ohopMIIeHHE JOKYMEHTOB B oucHOM nakere |CaHKT- 2227-8397,
Pomanoga E. b. «Microsoft Office» : MeToxuueckoe mocodue ITerepOypr: http://www.ipr
YHuBepcurer bookshop.ru/6
WUTMO, 2011, 66 |7545.html
c.
J12.6 |XKypasnes A. E. Wudopmaruka. [Ipaktuxym B cpene Microsoft Office 2016 : CaHkr- 978-5-8114-
y4eOHoe nocobue [erepOypr: 3208-0,
Jlans, 2018, 96 c. |https://e.lanbo
ok.com/book/1
07927
JI2.7 |Kocc B.IL CxeMOTexXHHYeCKoe MoJienupoBanue B cpene Micro-Cap : Psi3ans, 2014, 1
METO/I. YKa3. K J1ab. paboram 72c.
J12.8 |Bongsipes A. B. MopenupoBaHue 3JI€KTPOHHBIX CXeM B nporpamme Micro-Cap : [Poctos-Ha- 978-5-7890-
y4eOHO-METOANYECKOE TOCcoOue Hony: lonckoit [1907-8,
I'TY, 2021, 88 c. |https://e.lanbo
ok.com/book/2
37968
6.1.3. MeTonnueckue pa3padoTku
Ne ABTOPBI, COCTaBUTEIN 3armaBue WsnparensctBo, | Konmyectso/
rof HazBaHue ObC
JI3.1 |bopsenko A.E. OcHOBHbIE TPUEMBI paOOTHI B TPOrpaMMe peiakTopa BeKTopHoii | Psizanb: PULL ,
rpaduku Inkscape: meron. ykas. k 1ab. pabore : Meroguueckue [PTPTY, 2020,  |https://elib.rsre
yKa3aHus u.ru/ebs/downl
0ad/2534
JI3.2 [FOxun C.A., Cadonona |O6paboTka MaccuBOB JaHHBIX B cpeae Mathcad: meron. ykas. k |Ps3anb: PULL ,
A.B. 1a6. paboram : MeToauueckre yKa3aHus PI'PTY, 2020, |https://elib.rsre

u.ru/ebs/downl
0ad/2667

6.2. Ilepeuennb pecypcoB HHGOPMALHMOHHO-TeJIeKOMMYHHKAMOHHOI ceTn "UHTepHet"




91 |Ypoxku Inkscape mist HopuukoB. URL: https://inkscape.paint-net.ru/?id=3 (narta ob6pamienus (20.05.2023)

32  |Munu-kypc no Inkscape. URL: https://habr.com/ru/articles/683592/ (nata ob6pamenus 20.05.2023)

93 |Cnpaska no Inkscape. URL: https://inkscape.org/doc/basic/tutorial-basic.ru.html (nara o6pamenus 20.05.2023)

94 |TOCT 7.32-2017. Ot4eT 0 HayyHO-HCcCeq0BaTeNbCKol padoTe. CTpykTypa u mpasuia opopmienus. URL:
https://cs.msu.ru/sites/cmc/files/docs/2021-11gost_7.32-2017.pdf (nata obpamenus 20.05.2023)

6.3 Ilepeyens MporpaMMHOro odecrnevyeHusi 1 HHPOPMANMOHHBIX CIPABOYHBIX CHCTEM

6.3.1 Hepellem, JIMIEH3UOHHOT0 B CBOOOIHO pacnpocTrpaHsieMoro nporpaMmMHoOro 06ecne'{eﬂml, B TOM YHUCJIC OTCYECCTBECHHOI'0

NPOM3BOICTBA
HaunmenoBanue Onucanue

Micro-Cap KoMmmepueckas TUIeH3Hs
Micro-Cap 12 Cso6oanoe 11O

MathCAD KomMmepueckast numeH3ust
Inkscape Csob6ommoe 1O

Microsoft Visio KomMmepueckast JTUIeH3UsI
Microsoft Office KomMmepueckast TUIeH3UsI

6.3.2 IlepeueHb HHPOPMALUOHHBIX CIIPABOYHBIX CHCTEM

7. MATEPHAJIBHO-TEXHUYECKOE OBECIIEYEHHME JUCITUIIJIMHBI (MOY JIs1)

103 mabopaTopHEIN KoOpITyc. yd4eOHas ayIWTOpHsA UL MPOBEACHHWS YUYCOHBIX 3aHSATHH, KOMIBIOTEPHBIH Kilacc
CrnenuanuzupoBaHHas MeOens (24 mocagouHbIX MecTa), MarHUTHO-MapKepHas 10cka. MyabTUMeara MpoeKTop, 1 3KpaH.

! ITIK. BO3MOXHOCTh TOAKIIOUEHHS K CeTH VIHTepHET M oOecleueHHeM JOCTylla B JJIEKTPOHHYIO HH()OPMAIMOHHO-
oOpasoBarensHylo cpeny PIPTY
103 mabopaTopHEIN KOpIyC. IIOMENIEHHWE JUIi CaMOCTOSTENBHON pabOTBl O0O0YydaloIIMXcs, KOMIBIOTEPHBIA Kiacc
2 CrnenuanusupoBaHHas MeOenb (24 mocagouHbIX MecTa), MarHUTHO-MapKepHas 10cka. MyabTUMeara MpoeKTop, 1 3KpaH.

ITK. B0o3MOXXHOCTh MOAKIIOUEHHsT K ceTd VIHTepHeT M obecredeHHeM JOCTyHa B OSJIEKTPOHHYIO HHGOPMAIHOHHO-
oOpasoBarenbsHylo cpeny PIPTY

8. METOAUYECKHUE MATEPHAJIBI IO JUCHUILITMHE (MOAYJIIO)

Mertoaudeckoe obecriedeHre TUCIUIIMHBI IPUBEACHO B IPHIOKEHUU K padoydeil mporpaMMe JUCHUIUIAHBI (CM. TOKYMEHT
«Meroaudeckue yKka3aHHUs AUCUUILTHHBL «[lakeThl MPUKIaJHBIX IPOrPaMM B JJIEKTPOHUKEN))

Onepatop 340 000 "KomnaHus "TeH3op" ——
[JOKYMEHT MOAMUCAH 3MIEKTPOHHOW NMOAMNMUCHIO
noanncAHo ®reoy BO "PIrPTY", PIPTY, Kpyrnos Cepreii 25.09.23 14:33 (MSK) Mpocras noanucb
3ABEAYIOLLMM AnekcaHapoBuy, 3aseaytowmii kacdeapor N3N
KA®E[PbI
noanncAHoO ®reoy BO "PrPTY", PFPTY, JIutBuHoB Bnagummp 26.09.23 09:34 (MSK) Mpocras noanuck
3ABEAYIOLLMM [eopruesuu, 3aBeaytowwmii kacdeapoit MHIJ
BbIMYCKAOLLIEN
KA®EPbI
noanncAHoO ®reoy BO "PrPTY", PIPTY, Kopsuko Anekcelt 26.09.23 09:34 (MSK) Mpocras noanuck
MPOPEKTOPOM 110 YP BsiuecnaBoBuy, MpopekTop no y4ebHoi paboTe




