MUHUCTEPCTBO HAVKHU U BBICIIIET'O OBPA3BOBAHU ST POCCUMCKOM ®EJEPALIMNA

®EJIEPAJIBHOE 'OCYIAPCTBEHHOE BIO’)KETHOE OBPA30OBATEJIBHOE
VYPEKXJIEHUWE BBICHIEI'O OBPA3OBAHUS
"PSI3AHCKHNU I'OCYIAPCTBEHHBIN PAINOTEXHUYECKNI YHUBEPCUTET
MMEHU B.®. YTKUHA"

COI'JTACOBAHO YTBEPXAIO
3aB. BhIMycKaromien kageapsl

OCHOBBI IPOEKTUPOBAHUS IJIEKTPOHHONU KOMIIOHEHTHOM
0asmbl

paboyas nporpaMma JUCIHUIIAHBI (MOTYJIS)

3akperieHa 3a Kadenpoi IIpoMbIIIJIeHHOMH 3JIEKTPOHUKH

VYueOHsIit m1aH 11.03.04_26_00.plx
11.03.04 DnexkTpoHKKa 1 HAHODJIEKTPOHUKA

Kpamnpuxarms O0akaJjaBp

®dopma o0ydeHus o4yHas

OO1mas TpyR0eMKOCTh 43ET



Pacnpenenenne YacoB TUCHHUIUVIMHBI 110 ceMecTpam

Cemectp
(<Kypc>.<Cemectp 6 (3.2)
Ha Kypce>) Htoro
Henens 16

Bun 3ansaruit v PIl v PII
Jlexuun 24 24 24 24
JlabopaTopHsbie 16 16 16 16
IIpakTnueckue 8 8 8 8
Wnas KoHTaKTHas 0,65 (0,65 (0,65 [0,65
pabota
KoncynerupoBanue | 2 2 2 2
nepes] SK3aMEeHOM U
IIPAKTUKOM
HUroro ayp. 50,65 | 50,65 | 50,65 | 50,65
Konrakrnas pabora | 50,65 | 50,65 | 50,65 | 50,65
Cam. pabora 51,3 51,3 |51,3 |51,3
Yacel Ha KOHTPOJITb 26,35 | 26,35 26,35 | 26,35
[Mucemennas pabdora | 15,7 [ 15,7 | 15,7 | 15,7
Ha Kypce
Hroro 144 144 144 144

r. Psa3ann
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K.m.H., 0oy., bazvines Buxkmop Ky3omuu
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YTBEP)KACHHOTO YYEHBIM COBETOM By3a OT 24.04.2026 mpoTtokon Ne 10.

Pabouas nmporpamma omoOpeHa Ha 3aceqaHuH Kadeaphl

IIpombIIeHHO 3/1eKTPOHUKH

[Iporokon oT 21.05.2026 1. Ne 11
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Buzuposanue PII/I 1151 McnioiHeHUs B 04epeIHOM Y4eOHOM roay

Pabouas nmporpamma nepecMoTpeHa, o0CykaeHa u ogoOpeHa st
ucroaaeHus B 2027-2028 yyeOHOM roay Ha 3acegaHuu Kadeapbl
IIpomMbILTIeHHOM JIEKTPOHUKH

[Iporokon oT 2027 1. Ne

3aB. xadeapoit

Buzuposanue PII/] 11 ucnioiHeHUs B 04epeHOM Y4eOHOM roay

Pabouas mporpaMma mepecMoTpeHa, o0cysKaeHa i 0Jo0peHa IS
ucnondenus B 2028-2029 yuebnoMm roy Ha 3aceqaHuu Kadeapsl
IIpombIlLIeHHOH 3/1€KTPOHUKH

[Iporokon oT 2028 1. No

3aB. kadeapoit

Buzuposanue PII/] ny1s1 ucnoiHeHUs1 B 04epeIHOM Y4eOHOM IOy
Pabouas mporpamma nepecMoTpeHa, o0CykaeHa u ogoOpeHa st
ucroaaerus B 2029-2030 yyeOHOM roay Ha 3aceqaHuu Kadeapbl
IIpomMbINLTIEeHHOH 3JIEKTPOHUKH

[Iporokon oT 2029 1. N

3aB. xadenpoii

Buzuposanue PII/] nyis1 ucnoiHeHUs1 B 04epeIHOM Y4eOHOM IOy

Pabouyast mporpamMmMa nepecMOTpeHa, 00cyskIeHa 1 0100peHa st
ucnonHeHus B 2030-2031 yueOHOM roy Ha 3acefaHuu Kadeapbl

IpoMbinIeHHOM 31eKTPOHUKH

[Iporokon oT 2030 . Ne

3aB. kadeapoii




1. IEJTM OCBOEHMSI IMCLIATIJIMHBI (MO YJIST)

1.1 | Lempro ocBoeHNS AUCIUILUTHHEI « OCHOBBI TPOSKTHPOBAHUS MIEKTPOHHON KOMIOHEHTHOH 0a3bl» ABISETCS TOATOTOBKA
CTYZAEHTOB K PEILICHHUIO 3334, CBA3aHHBIX C IPOEKTHOH, HAy4YHO-UCCIIeI0BAaTeAbCKOM U MPOU3BOACTBEHHO-
TEXHOJIOTUUECKOH JAESATEILHOCTHIO B 00JIACTH CO3JaHMs NIEKTPOHHONW KOMIIOHEHTHOH 0a3bl, 8 UMEHHO, H(POBBIX
yCTpOCcTB Ha Oa3e cBepXOombIIiX HHTErpanbHEIX cxeM (CBUC).

1.2 | 3apaun JUCIHUTUINHEL:

1.3 | - myuenue ocHOBHBIX Ki1accoB CBUC u Hanbosee pacnpocTpaHEHHBIX TEXHOJIOTHH pealu3anny U(PPOBBIX YCTPONHCTB;

1.4| - uzydenue ocHOBHOTro aiaropurma npoekruposanusi CBUC u ero paznuumii Ast kiaccoB 3akazHbIX MukpocxeM (ASIC) u
IIPOrpaMMHUPYEMBIX JIOTHYECKUX MHTerpaibHbIX cxeM (IIJINC);

1.5| - n3ydenue s3bika onucanus anmaparypsl Verilog u maketoB CAITP ModelSim u Quartus;

1.6 | - monmy4YeHue HABBIKOB IIPAKTHYCCKOTO UCIIONIb30BaHMsI 0A30BBIX CHHTAKCHUCSCKUX KOHCTPYKIMH si3bIka Verilog mis
(opMUPOBaHHS THIIOBBIX IIH(POBBIX Y3JIOB H TIOCTPOCHUS UCIIBITATEIBHBIX (haiiIoB.

2. MECTO JUCHUIIJIMHBI (MOAYJISAA) B CTPYKTYPE OBPA3OBATEJIBHOU ITPOI'PAMMBbI

Iuxn (pa3gen) OI1: | b1.0

2.1 | TpeGoBaHusi K npeIBapUTEeIbHON MOATOTOBKE 00y4YaloLIerocs:

2.1.1 | O3HaKoMHTeNbHAS IPAKTUKA

2.1.2 | IIporpaMMHBI€ TEXHOJIOTUU B HIEKTPOHUKE

2.1.3| YueOHas npakTuka

2.1.4| Undopmarnka

2.2 | JucuumiinHbl (MOAYJIN) M MPAKTHKH, VIS KOTOPHIX OCBOEHHE JAHHOI TUCIUIIHHBI (MO1YJI) HEO0XOAUMO KAK
npeanecTByonee:

2.2.1 | BeimosTHeHHE | 3alTUTa BBITYCKHON KBaTH(DUKAIIMOHHOW PabOThI

2.2.2 | llpenauniaoMHas MpaKTuKa

2.2.3 | [Ipou3BoACTBEHHAS PAKTHKA

3. KOMIETEHIIMUA OB YYAIOIETOCSI, ®OPMUPYEMBIE B PE3YJIbTATE OCBOEHUSI JUCIUTLIAHBI
(MOYJIsT)

OIIK-3: Cnioco0eH NpUMeHATh MeTOAbI IONCKA, XPaHeHHs1, 00pad0oTKH, aHAIN3Aa U NpeAcTaBJIeHus B TpedyeMoM (popmaTte
HH(poOpMaNUK U3 Pa3IMYHBIX HCTOYHUKOB H 023 JaHHBIX, cO0/II0/Iasl IPU 3TOM OCHOBHBIE TpeOoBaHNs HH(OPMaHOHHOI
0e30MacHOCTH

OIIK-3.1. [IpumeHsieT MeTOABI MOUCKA, XPaAHEHHS, 00PA0OTKH, aHAIN3a HHPOPMALUH U3 PA3JIHYHBIX HCTOYHHKOB U 0a3
JAHHBbIX

3HaTb

3HATh OCHOBHBIE ITOHATHS M3 00J1aCTH I/IH(I)OpMaHI/IOHHBIX TCXHOHOFHﬁ, TIPUHOUIIBI OPTaHU3AINNA U TEXHUYCCKUE CPEACTBA
BBIYUCIUTEIBHBIX CeTel. MPO(EeCCUOHATBHOM NeATETLHOCTH.

Ymerb

YMets paboTaTh ¢ OCHOBHBIMH CEpBHCAaMH ceTH Internet..

Baanernb

BrazieTs HaBbIKaMU MOKMCKA U aHAINM3a HEOOXOAMMOIT HH(pOpManH, ee 00pabOTKH, COPTHPOBKU M OTOPAKOBKH HEHYKHBIX JIaHHBIX.

OIIK-3.2. IIpeacrasJsieT B TpedyeMoM ¢opmaTe HHPOPMALUIO U3 PA3JIMYHBIX HCTOYHMKOB M 023 JaHHBIX, CO0II0AasI IPU
3TOM OCHOBHBbIe TPpeOoBaHus NHPOPMAIHOHHOI 6e301acHOCTH

3HaTh

3HaTh OCHOBHBIE METOJIBI U CPEJICTBA 3AIUTH HH)OPMAIIHMH B KOMIIBIOTEPHBIX CUCTEMaX U CETSX.

YMmeThb

YMeTh MPUMEHSTH CPEACTBA 3aIIUTHI HHPOPMAIIUK MTPH MTOUCKE, XPAaHESHUH U 00paboTKe HHGOPMALIUH, MOJYYCHHON U3 PA3TUUHBIX
HCTOYHHMKOB M 0a3 MaHHBIX.

Baanernb

Brnanets HaBBIKAMH KOHBEPTUPOBaHHS HH()OPMAIMK B pa3inuHbIe (JOPMATHI C UCIIOIB30BAHUEM PA3IMYHBIX MPOrPAMMHBIX CPEICTB.

B pe3ysbTare ocBOeHHS TUCHHUILINHBI (MOAYJIs) 00y4AKOUIHIICA T0/KEH

3.1|3nars:

3.1.1| ocHOBHBIE CIOCOOBI MOTYYECHUS JIOTHYECKUX (DYHKIMNA U3 TaOINI ICTHHHOCTH, OOIIUH aJrOpUTM IIPOSKTHPOBAHUS
CBUC; metomuku pacuéra n mpoekruposanns [IJINC u CBUC, npuHnnms! GopMHpoBaHUS KOMOWHAIIMOHHBIX 1
MIOCJIEI0BATEIFHOCTHBIX YCTPOICTB Ha s3bIKke Verilog.

3.2| Ymern:

3.2.1 | ucrronp3oBate CAIIP mis pacuera, mMpoeKTHPOBaHUS U (QYHKIIMOHAIEHOTO MOJIETTHPOBaHus 1 KoH(urypuposarus [TJIMC.

3.3 Baagern:




3.3.1

OCHOBHBIMH CIIOCO0aMH KOMITBIOTEPHOT'O MOJICIUPOBAHHMS JIOTHYECKIX CXEM, HABBIKAMHU 3KCIICPUMEHTAIBHOTO
nccleI0BaHusl pa3paboTaHHbIX HU(POBBIX YCTPOUCTB B alNapaTHON pean3alii.

4. CTPYKTYPA U COJEPKAHUE JUCHUILINHBI (MOIYJIS)

Kon HanmeHnoBaHnue pa3genoB u Tem /Buj 3aHaTtus/ | Cemectp /| Yacos | Komneren- | Jluteparypa ®opma
3aHATHSA Kypc MM KOHTPOJIS
Pazpnen 1.
1.1 Baenenne. DnexTpoHHAas KOMIIOHEHTHas 0asa. 6 0
IIpoekrupoBanue CBUC /Tema/
1.2 TToHsITHE MEKTPOHHOM KOMIIOHEHTHOH 0a3bl. 6 2 OIIK-3.1-3 JIT.1J11.2 DK3aMeH
DNEKTPOHHBIE KOMIIOHEHTHI ¢ HAHOPa3MEPHBIMU OIIK-3.1-Y JI1.3J11.4
cTpykrypamu. TenekoMMyHUKallMOHHbIE OIIK-3.1-B JI1.5
ONTUYECKUE IIPUEMHUKH U IIEPENAaTUYUKH, OIIK-3.2-3 JI1.6J12.1
kpemuueBble CBMC (VLSI). OcHoBHBIE K1acchl OIIK-3.2-Y JI2.2J12.3
CBHC. Ob6mmit anropuT™ NpOEeKTHPOBAHHS OIIK-3.2-B J12.4 J12.5
CBUC. CucteMHbIe HHCTPYMEHTBI JI2.6 J12.7
npoekrupoBanusi. OCHOBHbIC MUPOBBIC JI2.8J13.1
npousBogutenu CAIIP /Jlex/ JI3.2 JI3.3
21323354
2596
1.3 Nzyudenue koncnekra gexuuii. /Cp/ 6 4 OI1K-3.1-3 JI3.1J13.2 DK3aMeH
OIIK-3.1-Y JI3.3
OIIK-3.1-B | 313233 54
OIIK-3.2-3 2596
OIIK-3.2-Y
OIIK-3.2-B
1.4 CTpyKTypa KOHCTPYKTOPCKOTO (aiima. 6 0
HUcnsrratensusie daiinst /Tema/
1.5 S3b1ku onrcanus TU(POBBIX YCTPOUCTB. Y POBHU 6 4 OIIK-3.1-3 JIL.1J11.2 Dx3aMeH
onucaHus HUPPOBBIX yCTpoicTB TeHaeHIMH OIIK-3.1-Y JI1.3J11.4
Pa3BUTHSA S3BIKOB OMMCAHMS aIllapaTyphl. OIIK-3.1-B JI1.5
OCHOBHBIE CHHTaKCUYECKHE OJIOKU OMICAHUS OIIK-3.2-3 JI1.6J12.1
monynsi. [Toptel. Tunsl mopros. IlepemenHbie amst OIlK-3.2-V | JI2.2J12.3
onucaHus ueneil. Haznauenue u crpykrypa OIIK-3.2-B JI2.4 J12.5
HCTIBITATEIbHBIX (aiioB. /Jlex/ J12.6 J12.7
JI2.8713.1
JI3.2JI3.3
21323354
2536
1.6 IMonroroBka Mmoxyneii Ha si3bike Verilog /J1ab/ 6 4 OIIK-3.1-3 JI.1J11.2 DK3aMeH,
OIIK-3.1-Y | JI1.3JI1.4 JlaGoparopnast
OIIK-3.1-B JI1.5 pabota
OIIK-3.2-3 JI1.6J12.1
OIlK-3.2-Y | JI2.2J12.3
OIIK-3.2-B | JI2.4J12.5
J12.6 J12.7
JI2.8713.1
JI3.2JI3.3
31323354
2526
1.7 Hcrnonp30BaHne COBEPIIEHHON TU3BIOHKTUBHON 6 4 OIIK-3.1-3 JIT.1J11.2 DK3aMeH
HOpMaNIbHOU (OpMBI 1 GOPMHUPOBAHUS JIOTH- OIIK-3.1-Y | JI1.3J11.4
YecKor (DYHKITH U3 TaOJIUIBI HCTUHHOCTH. OIIK-3.1-B JIL.5
Hcrnonp30BaHne COBEPIIEHHON KOHBIOKTUBHOM OIIK-3.2-3 JI1.6J12.1
HOpMaNbHOU OPMBI 11 (POPMHUPOBAHUS OIlK-3.2-V | JI2.2J12.3
JIOTHYECKOH (DYHKIIH U3 TaOJIUIBI HCTHHHOCTH. OIIK-3.2-B JI2.4 J12.5
N3yuenue koHcnekra gekuui. [lonrotoska k JI2.6 JI2.7
nabopatopHsM paboram. /Cp/ J12.8J13.1
JI3.2JI3.3
01223354
9506
1.8 OCHOBHBIE CUHTAKCUYECKUE KOHCTPYKIUU 6 0

KOMOMHALMOHHBIX yCTPOKCTB /Tema/




1.9 OcCHOBHBIE TOTHYECKHE TPUMHUTHUBEL. Jlormueckue OIIK-3.1-3 JI1.1J11.2 Ox3aMeH
onepanuu. Oneparop HEMPEPLIBHOTO OIIK-3.1-Y JI1.3J11.4
npucBauBaHus. [IoHsTHE MIUHBL. OIIK-3.1-B JI1.5
MHoropa3psiHble IOPThI U IEPEMEHHBIE. OIIK-3.2-3 JI1.6J12.1
[ToOuTOBBIE OMEpauy. YHapHbIE TOOUTOBBIE OIlK-3.2-V | JI2.2J12.3
onepanuu. Onepainyuu KOHKaTeHAIUN 1 OIIK-3.2-B JI2.4 J12.5
noBTopeHus. [IoHATHEe KOMOMHAIIMOHHOTO JI2.6 JI12.7
udposoro ycrpoiictsa. Jemudparop. JI2.8713.1
Mynerumekcop. Komnapartop. Cymmarop, JI3.2J13.3
MHOTOpa3psAAHBIN CyMMaTop, apu(pMeTHICCKIe 01223354
orepanui. JKCIIePUMEHTATBHOE HCCIICOBAaHIE 2536
uupoBbIX y310B. /JIex/
1.10 Hepapxudeckuii mpoekt /J1a6/ OIIK-3.1-3 JI1.1J11.2 DK3aMeH,
OIIK-3.1-Y JI1.3J11.4 JlabopaTopHas
OIIK-3.1-B J1.5 pabora
OIIK-3.2-3 JI1.6J12.1
OIIK-3.2-y | JI2.2J12.3
OIIK-3.2-B | JI2.4J12.5
J12.6 J12.7
JI2.8J13.1
JI3.2J13.3
01323354
35 D6
1.11 JemmndpaTop ceMHUCErMEHTHOTO HHAMKATOPA C 3-X OIlK-3.1-3 JIT.1J11.2 DK3aMeH
pa3psaHbIM BXogoM. PazpaboTka OIIK-3.1-Y JI1.3J11.4
rapamMeTpu30oBaHHOro Moaysist. U3yuenue OIIK-3.1-B JIL.S
KOHCIIeKTa JieKiui. [ToAroToBKa K 1aO0paTOpHBIM OIIK-3.2-3 JI1.6J12.1
paboram. /Cp/ OIlK-3.2-V | JI2.2J12.3
OIIK-3.2-B | JI2.4J12.5
J12.6 J12.7
JI2.8J13.1
J13.2J13.3
01323354
2596
1.12 Hepapxuueckoe noctpoeHue npoekros /Tema/
1.13 Ommcanne moxyeit. OObSBICHHE SK3EMILTIPOB OIIK-3.1-3 JI1.1J11.2 Ox3aMeH
Mopynei. [TopsaKoBEIH crToco0 IMOIKIIOUCHUS OIIK-3.1-Yy | JI1.3J11.4
nopToB MoAys. [loumMeHHsbIi cioco6 OIIK-3.1-B JIL.S
MOKTIOYCHUS TOPTOB. O0JaCTh BUIUMOCTH OI1IK-3.2-3 JI1.6J12.1
MIepEeMEHHBIX W IIPOCTPAHCTBA UMeH. [ TobabHbIe OIIK-3.2-y | JI2.2J12.3
HMEHA, JIOKaJbHbIE UMEHA, UEPAPXUUECKUE OIIK-3.2-B J12.4 J12.5
(cocraBHbIC) MEHA YTIOTPEOICHUE MACCUBOB JI2.6 J12.7
TIPUMHTHBOB U MotyJiell. OcoOeHHOCTH JI2.8713.1
MOJKIIOYEHHUS IIOPTOB [UI1 MAaCCUBOB IPUMUTHUBOB JI3.2JI3.3
u Moaynen. /Jlex/ 215253 D4
3526
1.14 Maccussl npumMuTHBOB /ITp/ OIIK-3.1-3 JI.1J11.2 DK3aMeH
OIIK-3.1-Y | JI1.3JI1.4
OIIK-3.1-B JI1.5
OIIK-3.2-3 JI1.6J12.1
OIIK-3.2-V | JI2.2J12.3
OIIK-3.2-B | JI2.4J12.5
JI12.6 J12.7
JI2.8J13.1
JI3.2J13.3
01323354

35036




1.15 Maccusel npumMuTHBOB. KoMmaparop paBeHcTBa OIIK-3.1-3 JI1.1J11.2 Ox3aMeH
JIBOMYHBIX YHCEIT C BXOJOM pa3pelieHus: paboThl. OIIK-3.1-Y JI1.3J11.4
N3yuenue koHcnekra gekuui. [lonrotToBka k OIIK-3.1-B JI1.5
npakruaeckum 3aHsaTusm. /Cp/ OIIK-3.2-3 JI1.6J12.1

OIlK-3.2-V | JI2.2J12.3
OIIK-3.2-B | JI2.4J12.5
J12.6 J12.7
JI2.8713.1
JI3.2JI3.3
21323354
2536

1.16 YHuBepcanbHbIE IaPaMETPU3UPOBAHHBIC
monynu /Tema/

1.17 JlutepanbHble 1 IMEHOBAHHBIC KOHCTAHTHI. THIIBI OIIK-3.1-3 JIT.1J11.2 DK3aMeH
JUTEpPaTBHBIX KOHCTaHT. OcOOCHHOCTH OIIK-3.1-Yy | JI1.3J11.4
yIOTpeOICHNS! KOHCTAHT. 3HAKOBBIC OIIK-3.1-B J1.5
0e33HaKoBbIe KOHCTAHTHL. [lapameTpsl, OIIK-3.2-3 JI1.6J12.1
Ha3HaveHUe, 0ObSIBIICHHE, IEPEONPEICICHNUE. OIIK-3.2-Y JI2.2J12.3
IIpumep onucaHus yHUBEPCAIBHOTO OIIK-3.2-B J12.4 J12.5
napaMeTpu3upoBaHHOro Moayis. Hactpoiika JI2.6 J12.7
SK3EMIUISIpa TapaMeTPU3UPOBAHHOTO JI2.8J13.1
Moy /JIex/ JI3.2 JI3.3

01323354
2526
1.18 PaspaboTka mapametpusnpoBaHHOro Moy /TIp/ OIIK-3.1-3 JIT.1J11.2 DK3aMeH
OIIK-3.1-Y | JI1.3J11.4
OIIK-3.1-B J1.5
OIIK-3.2-3 JI1.6J12.1
OIIK-3.2-Y | JI2.2JI2.3
OIIK-3.2-B | JI2.4J12.5
J12.6 J12.7
JI2.8J13.1
JI3.2J13.3
01323354
2526

1.19 YHuBepcanbHbII apaMeTpu3yeMblii MOIYJIb. OIIK-3.1-3 JIT.1J11.2 DK3aMeH
UYetbipéxpa3psaHbiii cymmarop. M3ydenue OIIK-3.1-Y JI1.3J11.4
KOHCTIEKTa JIeKIii. [IoaroToBKa K 1a00paTOPHEIM OIIK-3.1-B JI1.5
paboram. /Cp/ OIIK-3.2-3 JI1.6J12.1

OIIK-3.2-V | JI2.2J12.3
OIIK-3.2-B | JI2.4J12.5
J12.6 J12.7
JI2.8J13.1
JI3.2JI3.3
21323354
2596

1.20 OCHOBHBIE CHHTaKCHUECKHE KOHCTPYKIIHU
[I0CJIEIOBATEILHOCTHBIX YCTPOMCTB ypaBHEHUH
BBIYHCINTENBHBIX ycTporcTBax /Tema/

1.21 ITonsitne cunxponuzanuu. CHHXpOHHBIE U OIIK-3.1-3 JI1.1 JI1.2 DK3aMeH
ACHHXPOHHBIE IIU(PPOBBIE yCTPOICTBA. OIIK-3.1-Y | JI1.3J11.4
Cunxpoumnyiscsl. [IponeaypHslie oneparopsl. OIIK-3.1-B JIL.S5
IIpouenypHoe ynpaBieHHe BpEMEHEM. OIlK-3.2-3 JI1.6J12.1
VYnpasnsouue npoLe ypHble OIepaTopsl. OIIK-3.2-V | JI2.2J12.3
VYcnoBHeiii onepartop. [Ipoctoit cuaxpoHHBIH D- OIIK-3.2-B J12.4 J12.5
Tpurrep. JBonunsiii cueTynk. CUETYHK 110 JI2.6 JI2.7
yKkazaHHOMY MozyJito. OnepaTop BapuaHTa. JI2.8J13.1
Peructp capura. KomOuHannoHnHsle ycTpoiicTBa JI3.2JI3.3
Ha 0a3e MpoLEeayPHBIX ONEPaTOPOB, 213253 54
crierndrueckne nenmdpatopsl. Lukmmaeckie 3506

omnepatopsl. [IponexypHsle omnepaTops
npucBauBanus /Jlex/




1.22 IonsTre cunaxponusanuu. CHHXpOHHbBIE U 10 OIIK-3.1-3 JI1.1J11.2 Ox3aMeH
ACHHXPOHHBIC IIU(PPOBBIC YCTPOHCTBA. OIIK-3.1-Y JI1.3J11.4
Cunxpoumiynschl. IIponenypHslie onepaTtopsl, OIIK-3.1-B JI1.5
IIPUMEHCHHE B KOHCTPYKTOpCKOM (haiine. [Ipocroit OIIK-3.2-3 JI1.6J12.1
CUHXPOHHBIN D-Tpurrep. IBONUHBINA CUETUHUK. OIlK-3.2-V | JI2.2J12.3
CueT4uk 1o ykazaHHOMy MozyJto. OnepaTtop OIIK-3.2-B JI2.4 J12.5
BapmanTa. Peructp cnsura. KomObnHanmoHHbIe JI2.6 JI12.7
yCTpOHCTBa Ha 6a3e MpoIeIypHBIX OTIEPaTOPOB, JI2.8713.1
cnenupuueckue AemudpaTopsl. MzyueHue JI3.2J13.3
KOHCTIEKTa JIeKIii. [IoaroToBka K 1a00paTOPHEIM 01223354
paboram. /Cp/ 35 26

1.23 IIpoexrupoBaHue NOCIEA0BATEIbLHOCTHBIX 4 OIIK-3.1-3 JI1.1J11.2 Ox3aMeH,
ycrpoiicTs /J1ab/ OIlK-3.1-Y | JI1.3J11.4 JlabopaTopHas

OIIK-3.1-B JI1.5 pabota
OIIK-3.2-3 JI1.6J12.1
OIIK-3.2-V | JI2.2J12.3
OIIK-3.2-B | JI2.4J12.5

J12.6 J12.7

JI2.8]13.1

JI3.2J13.3

31323354
2536

1.24 Apxutekrypa [TJIUC tuma CPLD u FPGA /Tema/ 0

1.25 OcHoBuble apxutekrypHbie otinyust [IJIMC tuna 2 OIIK-3.1-3 JIT.1J11.2 DK3aMeH
CPLD u FPGA. IIpeumyniecTsa U HEIOCTATKU OIIK-3.1-Yy | JI1.3J11.4
apxutextypsl FPGA. OCHOBHBIE KOMIIOHEHTHI OIIK-3.1-B J1.5
mukpocxeMm FPGA. CtpykrypHas cxema OIIK-3.2-3 JI1.6J12.1
JIOTMYECKOr0 3eMeHTa. bioku namsTu. OIlIK-3.2-Y | JI2.2J12.3
Anmnapatssle yMHO)uTenu. CTpyKkrypa OIIK-3.2-B J12.4 J12.5
MexxcoeuHeHHH. CucTeMa CHHXPOHHU3ALUH. J12.6 J12.7
Bbnoxu BBO#a/BhIBOAA. [IpocTeiiniue JI12.8J13.1
naTepdeiicHse cTanaapTel. /JIex/ JI3.2J13.3

01323354
2536
1.26 [IpumeHeHne mpoueaypHbIX oreparopos /I1p/ 2 OIIK-3.1-3 JIT.1J11.2 DK3aMeH
OIIK-3.1-Y | JI1.3J11.4
OIIK-3.1-B J1.5
OIIK-3.2-3 JI1.6J12.1
OIIK-3.2-V | JI2.2J12.3
OIIK-3.2-B | JI2.4J12.5
J12.6 J12.7
J12.8J13.1
JI3.2J13.3
01323354
2536

1.27 Nzyuenue koHcnekra gekunii. [lonrotoBka k 6 OI1K-3.1-3 JIT.1J11.2 DK3aMeH

MPaKTHYECKUM 3aHATUsAM. /Cp/ OIlK-3.1-Y | JI1.3J11.4

OIIK-3.1-B JI1.5
OIIK-3.2-3 JI1.6J12.1
OIIK-3.2-V | JI2.2J12.3
OIIK-3.2-B | JI2.4J12.5
J12.6 J12.7
J12.8J13.1
JI3.2J13.3

01323354
2596
1.28 Crnoco6s! koHpurypuposanus [IJINC /Tema/ 0




1.29 CucteMsl XpaHeHHs KOH()UTypaIlMOHHBIX JaHHBIX OIIK-3.1-3 JI1.1J11.2 Ox3aMeH
TIJINC tuna CPLD u FPGA. Uutepoeiic JTAG. OIIK-3.1-Y JI1.3J11.4
Kondurypuposanne B cucteme. AnmapaTHoe OIIK-3.1-B JI1.5
obecrieyeHune mporecca OIIK-3.2-3 JI1.6J12.1
koH(purypupoBanus. /Jlex/ OIlK-3.2-V | JI2.2J12.3

OIIK-3.2-B | JI2.4J12.5
J12.6 J12.7
J12.8J13.1
JI3.2J13.3
21323354
2536
1.30 AmnmapaTHas peanu3aius yueoHoro npoekra /J1ab/ OIIK-3.1-3 JI1.1J11.2 Ox3aMeH,
OIIK-3.1-Y | JI1.3JI1.4 naboparopHas
OIIK-3.1-B JI1.5 pabota
OIIK-3.2-3 JI1.6J12.1
OIIK-3.2-V | JI2.2J12.3
OIIK-3.2-B | JI2.4J12.5
J12.6 J12.7
JI2.8]13.1
JI3.2J13.3
31323354
2536

1.31 CucteMsl XpaHEeHHUS KOH(PUTYpaIIMOHHBIX JAHHBIX OIIK-3.1-3 JI1.1 J11.2 Ox3ameH
TUINC tuna CPLD u FPGA. Untepdeiic JTAG. OIIK-3.1-V | JI1.3J11.4
KondurypupoBanue B cucreMe. AnmapaTHoe OIIK-3.1-B JIL.5
obecrieyeHune mporecca KOHPUTYPUPOBAHUSI. OIIK-3.2-3 JI1.6J12.1
N3yuenue xoncnekra ekuuil. [loaroroska k OIIK-3.2-Y J12.2 J12.3
MPaKTHYECKUM 3aHsITUsAM. /Cp/ OIIK-3.2-B J12.4 J12.5

J12.6 J12.7
JI2.8]13.1
JI3.2J13.3
31323354
3536

1.32 CuHTe3upyeMble U HE CHHTE3UPYEMBbIE
koHCTpyKuuu /Tema/

1.33 CuHTE3MpyeMble U HE CHHTE3UPyEMbIe OIIK-3.1-3 JIL.1J11.2 Dx3aMeH
KOHCTPYKIWU si3bIka Verilog. Biok generate. OIIK-3.1-Y JI1.3J11.4
CyIHOCTh ¥ Ha3HAYEHUE HE CHHTE3UPYEMBIX OIIK-3.1-B JIL.S
JIEMEHTOB. JIUPEKTUBBI KOMIIUIIATOPA. OIIK-3.2-3 JI1.6J12.1
CucreMHbIe 3a1a41. MacoYHbIE BApUAHTBI OIIK-3.2-Y J12.2 J12.3
peau3anyu MpOeKTOB ITU(PPOBBIX YCTPOICTB HA OIIK-3.2-B J12.4 J12.5
ITJINC, npenMymiecTBa 1 HegocTaTku /JIex/ J12.6 J12.7

J12.8J13.1
JI3.2J13.3
21323354
2596

1.34 [IpumMeHeHne OMOTUOTEUHBIX MOy IEH MakeTa OIIK-3.1-3 JIL.1J11.2 Dx3aMeH
Quartus II /TIp/ OIlK-3.1-Y | JI1.3J11.4

OIIK-3.1-B JI1.5
OIIK-3.2-3 JI1.6J12.1
OIIK-3.2-V | JI2.2J12.3
OIIK-3.2-B | JI2.4J12.5
J12.6 J12.7
J12.8J13.1
JI3.2J13.3
01323354

325 26




1.35 N3yuenue xoncnekra ekuuil. [loaroroska k 6,3 OIIK-3.1-3 JI1.1J11.2 DK3aMeH
MPaKTHUECKUM 3aHsITUsAM. /Cp/ OIlK-3.1-Y | JI1.3J11.4
OIIK-3.1-B JI1.5
OIIK-3.2-3 JI1.6J12.1
OIIK-3.2-Y J12.2 J712.3
OIIK-3.2-B J12.4 J12.5
J12.6 J12.7
J12.8713.1
JI3.2 J13.3
D152 53 54
D556
Paspen 2.
2.1 HKP /Tema/ 0
2.2 UKP /UKP/ 0,65 | OIIK-3.1-3 JI1.1 J11.2 DK3aMeH
OIIK-3.1-Y JI1.3J11.4
OIIK-3.1-B JI1.5
OIIK-3.2-3 JI1.6J12.1
OIIK-3.2-V J2.2J12.3
OIIK-3.2-B J12.4 112.5
J12.6 J12.7
JI2.8J13.1
JI3.2 J13.3
D152 353 54
D556
23 Koncynsrammn /Tema/ 0
24 Koncynbramuu /Kuc/ 2 OIIK-3.1-3 JI1.1 JI1.2 DK3amMeH
OIIK-3.1-Y JI1.3J11.4
OIIK-3.1-B JI1.5
OIIK-3.2-3 JI1.6J12.1
OIIK-3.2-Y J12.2 J12.3
OIIK-3.2-B J12.4 J12.5
J12.6 J12.7
J12.8713.1
JI3.2 J13.3
D152 53 54
D5 D6
2.5 KIIKP /Tema/ 0
2.6 KIIKP /KIIKP/ 15,7 | OIIK-3.1-3 JIL.1J11.2 3ammura
OIIK-3.1-Y JI1.3J711.4 KypCOBOH
OIIK-3.1-B JI1.5 paboTsl
OIIK-3.2-3 JI1.6J12.1
OIIK-3.2-Y JI2.2 J12.3
OIIK-3.2-B J2.4J12.5
J12.6 J12.7
JI12.8J13.1
JI3.2 J13.3
D1035253 54
D556
2.7 Dx3amen /Tema/ 0
2.8 Dx3ameH /OKk3aMen/ 26,35 | OIIK-3.1-3 JI1.1J11.2 DK3aMeH
OIIK-3.1-Y JI1.3J11.4
OIIK-3.1-B JI1.5
OIIK-3.2-3 JI1.6J12.1
OIIK-3.2-Y J2.2J12.3
OIIK-3.2-B J12.4 J12.5
J12.6 J12.7
JI2.8]13.1
JI3.2 J13.3
D152 353 54
D556

5. OHEHOYHBIE MATEPHAJIBI 110 JUCIIUIIJIMHE (MOAYJIIO)




O1eHOYHBIC MaTEepPHaTbl IPUBECHBI B IPUIIOKEHHH K paboueii mporpaMme JUCIUILTHHEI (CM. JOKyMeHT "OLeHOYHbIC MaTepHaIbI
no aucturuinHe " OCHOBBI IPOSKTUPOBAHUS 3JIEKTPOHHOW KOMITOHEHTHOM 6a3bl ")

6. YAEBHO-METOJNYECKOE U UTHO®OPMAIIMOHHOE OBECIIEYEHUE JUCIUITIJIMHBI (MOIYJISA)

6.1. Pexomenayemas qureparypa

6.1.1. OcHoBHasi IMTEpaTypa

Ne ABTOpBI, COCTaBUTEH 3arnaBue WznarensctBo, | Kommuectro/
rox Ha3BaHUE
3BC
JI1.1 |IloBapenxun H. B. DOeKkTpoHHAs KOMIOHEHTHas 0a3a, IpUMeHseMas B CaHkr- 978-5-8088-
panMoTeXHUYECKOH anmapaType : yueOHoe ocobue [TetepOypr: 1576-6,
I'VAIIL 2021, https://e.lanbo
161 c. ok.com/book/
216476
JI1.2 | bpyno @., PomanoB [IporpammupoBanue FPGA s Haunnaromux. Cozfaiite Mocksa: IMK | 978-5-97060-
A. 1O, nog H. p., U(PPOBBIC YCTPONUCTBA U NMEKTPOHHBIE CXEMBI C TOMOIIBIO [Ipecc, 2022, 986-6,
Pesmua 0. B. SystemVerilog 304 c. https://e.lanbo
ok.com/book/
314876
JI1.3 | HoBuxkog, IO. B. BBenenune B U(ppOBYI0 CXEMOTEXHHUKY : yUeOHOE mocoone Mocksa: 978-5-4497-
Wntepuer- 2389-5,
Yuusepcurer | https://www.i
Hudopmanuon | prbookshop.r
HBIX u/133935.htm
Texnonoruit 1
(MHTYUT),
At [T Ap
Menmua, 2024,
392 c.
JI1.4 |Mypcaes A. X., IMpakTukyM 1o npoeKkTHpoBaHuIo Ha s3b1kax VerilogHDL u Cankr- 978-5-507-
Bypenera O. 1. SystemVerilog : yueOHOE TocoOUe I BYy30B IeTepOypr: 47548-3,
Jlans, 2024, https://e.lanbo
120 c. ok.com/book/
387800
JI1.5 |JTroroB A. T'., Apby3oB | SI3b1k Verilog manst mporpammuposanust [TJIAC : yue6HOe Mocksa: PTY | 978-5-7339-
B. H., HoBoxenun M. |mocobue MUPDA, 2023, [2005-4,
b. 101 c. https://e.lanbo
ok.com/book/
398114
JI1.6 |Hauapos [I. B. KoMOWHaIMOHHBIE U PETUCTPOBBIC ITUPPOBHIC CXEMBI C CaHnkr- 978-5-507-
ucnonb3oBaHueM s3bika VerilogHDL : yuebHoe mocobue mist [eTepOypr: 49044-8,
BY30B Jlanb, 2024, 72 | https://e.lanbo
c. ok.com/book/
405473
6.1.2. JlononHUTeIbLHAS JUTEpaTypa
Ne ABTOpBI, COCTaBUTEIU 3arnaBue WznarensctBo, | Kommuectro/
rox Ha3BaHUE
3BC
JI2.1 [Mukymus A. B., CxeMOTeXHHKa IIU(PPOBBIX YCTPOUCTB : yueOHOe mocodue HoBocubupck: |2227-8397,
Cenunun B. U. Cubupckuit http://www.ip
rocymapctBeHH | rbookshop.ru/
BIid 54777 .html
YHUBEPCUTET
TEJICKOMMYHHUK
anun u
nH(pOpMaTHKY,
2007, 327 c.
JI2.2 | Xappuc 1. M., [{udpoBas cXeMOTEXHHKA U apXUTEKTypa KOMITBIOTEPA. Mocksa: IMK | 978-5-97060-
Xappuc C. JI. Jononuenue no apxurexkrype ARM [Ipecc, 2019, 650-6,
356 c. https://e.lanbo
ok.com/book/

111431




No ABTOpBI, COCTaBUTETH 3arnaBue UsnarensctBo, | KomnuectBo/
rox Ha3BaHUC
3BC

JI2.3 | A.C. AtuxmuH [IporpamMMupyeMeble TOTHYECKAE MHTETPATILHBIC CXEMBI (4acTh Ps3ans: PUL] ,

I) : VuebHoe nocobue PI'PTY, 2005, |https://elib.rsr
eu.ru/ebs/dow
nload/226

JI2.4 |Hemygpos B., Cucremsbl-Ha-kpructaiie. IlpoekrupoBanue u pa3BuTue M.:Texnoctep |5-94836-029-

Maptun I'. a, 2004, 216c. 6,1

JI2.5 | Crewmenxo B.b. EDA IlpakTyka aBTOMAaTU3UPOBAHHOIO IIPOEKTUPOBAHUS M.:U3natens 5-94740-001-

PaIMOd3NIEKTPOHHBIX YCTPOHCTB Mornrauesa 4,1

C.B.;Homumx,
2002, 766¢.

JI2.6 |IlonsxoB A.K. SA3eiku VHDL u VERILOG B mpoeKkTupoBaHud H(QPOBOIA M.:COJIOH- 5-98003-016-

anmnaparypsl IIpecc, 2003, 6, 1

320c.

J12.7 | Yrpromos E.I1. [Mudposas cxeMoTexHUKa : Yueb.mocodne CII6.:BXB- 5-8206-0100-
[eTepOypr, 9,1
2004, 528c.

JI2.8 | Ammxmun A.C. Hudposas cxemorexnuka. llar 3a marom M.: Inanor- 978-5-86404-
MHUOH, 2008, |[222-9, 1
304c.

6.1.3. MeTroaquueckue paspadoTku
Ne ABTOpBI, COCTaBUTENIU 3arnaBue WznarensctBo, | Kommuectro/
rox Ha3BaHUC
3BC

JI3.1 | Ammxmun A.C. OCHOBBI IPOEKTUPOBAHUS IEKTPOHHOW KOMIOHEHTHOH 0a3bl. Pszanb: PULL ,

4.1 : MeToauuecKkue yKa3aHus PI'PTY, 2012, |https://elib.rsr
eu.ru/ebs/dow
nload/623

JI3.2 | Ammmxmun A.C. OCHOBBI IPOEKTUPOBAHHS AIEKTPOHHON KOMIIOHEHTHO! 0a3Hl Pasanms, 2014, |, 1

METOJ. yKa3. K 1a0. pabotam 44c.

JI3.3 | Bbassuies B.K. OCHOBBI IPOCKTUPOBAHUS IEKTPOHHOW KOMIIOHEHTHOM 0a3Hl : Ps3anp, 2018, , 1

METOJ. YKa3. K Kypc. IPOCKTUPOBAaHHUIO 44c.

6.2. Ilepeuens pecypcoB HHPOPMALMOHHO-TEJIEKOMMYHHKAIIMOHHOI ceTu ""UnTepHeT"
D1 | ModelSim® User's Manual. Software Version 6.5a. Mentor Graphics Corporation, 2011. - 580 p.
22 | Quartus II Vertion 10.0 Handbook. Altera Corporation, 2010. - 2728 p
33  |Modern VLSI Design. System-on-Chip Design. Third Edition. Prentice Hall PTR, 2002. - 618 c.
94 | ModelSim® Reference Manual. Software Version 6.5a. Mentor Graphics Corporation, 2011. - 356 p.
35 | ModelSim® Tutorial. Software Version 6.5a. Mentor Graphics Corporation, 2011. - 88 p.
26 | DnexrponHO-OubMMOTeuHas cuctema «IPRBook». OBC m3natenscta «IPRBook»




6.3 l'[epeqem, nporpaMmMHOro obecrmeyeHus: U l/IH(l)OpMaIIl/IOHHLIX CIIPAaBOYHBIX CUCTEM

6.3.1 IlepeveHb JIMIIEH3MOHHOTO U CBOOOIHO PACIIPOCTPAHSIEMOI0 NPOrPAMMHOI0 00ecnieyeHnsl, B TOM YHcjIe
0Te4eCTBEHHOr0 MPOU3BOICTBA

HaumenoBanue Onucanue
OmneparronHas cucrema Windows Kommepdeckas TumeH3ust
Kaspersky Endpoint Security Kommepueckast aumeH3us
Adobe Acrobat Reader Ceo6omnoe I1O
LibreOffice Coboanoe I1O
ModelSim Coboanoe I1O
Quartus IT Web Edition ver. 11.0 Csob6ognoe I1O

6.3.2 Ilepevyenb HHGOPMALMOHHBIX CIPABOYHBIX CHCTEM

7. MATEPUAJIBHO-TEXHUYECKOE OBECIIEYEHUE JUCHUITIJIMHBI (MO YJISA)

358 y4eOHO-aIMHUHHUCTPATUBHBIA KOpITyc. YdeOHas ayJuToOpUs Il TpPOBEICHHS YYCOHBIX 3aHATHH JICKIMOHHOTO H
CEMHHApCKOTO THIA, TPYINOBBIX W WHAWBUAYAIBHBIX KOHCYNbTAllMH, TEKYHIETO KOHTPOJIS H TMPOMEXKYTOUHOU
arrectauuu CrneunanusupoBanHas mebenb (200 MecT), KOMIOBIOTEP C BO3MOXKHOCTBIO MOJKIIOUEHUSI K ceTu «HHTepHeT»
1 obecrieyeHneM J0CTyla B BJICKTPOHHYIO HH(OPMAIMOHHO-00pa3zoBaTenbHyo cpeay PIPTY, MynbTuMenua mpoekTop,
9KpaH, JIOCKa.

103 maGopaTopHbI KOpIyc. ydeOHas ayAuUTOpUsl JUIi TPOBENCHHS Yy4YEOHBIX 3aHATHH, KOMIBIOTEPHBIN KIacc
CrenupanusupoBanHas Mebenb (24 mocajodyHbIX MecTa), MarHUTHO-MapkepHasi Jocka. MyIlbTUMeIra MpoekTop, 1 skpaH.
ITIK. B03MOXHOCTh HOAKIIOUECHHS K ceTH VIHTepHeT M oOecmedyeHHeM JIOCTyIa B BIEKTPOHHYIO WH(OPMAIMOHHO-
obpazoBaTenbHyIo cpexy PITPTY

8. METOJMYECKHUE MATEPHAJIBI 110 JTUCIHUIIJIMHE (MOAYJIIO)

Metonuyeckoe obecrieyeHre JUCHHUILTIHBI IPUBEIECHO B IIPUIIOKEHUH K paboueil mporpaMMe AUCLUIUINHEL (CM. IOKYMEHT
"MeToandeckue yka3aHHUS AUCIHATUTHHEI ' OCHOBEI IPOEKTHPOBAHHS AIICKTPOHHOI KOMIIOHEHTHOH 0a3bI )

JOKYMEHT MOZAMUCAH SMEKTPOHHOM MOAMUCHIO

KA®E/PbI

Onepatop 340 000 "Komnaxus "TeH3op"

noanncAHoO ®reoy BO "PrPTY", PIPTY, Kpyrnos Cepreii 17.06.26 14:45 (MSK) MNpocTas nognuce
3ABEAYHOLLMM AnekcaHapoBwuy, 3aBeaytolumii kacdeapoii M3

KA®EPbI

NoAnnCAHO ®reoy BO "PrPTY", PIPTY, Kpyrnos Cepreii 17.06.26 14:45 (MSK) MpocTas noanucb
3ABEAYOLWNM AnekcaHapoBwuy, 3aseaytolumin kacdeapoit M1

BbIMYCKAIOLLIEV




