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Pacnpez[eﬂeﬂne YacoB THCHHUIIMHBI 110 CeMeCTpam

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

Bun 3ansaruit v PIl v PII
Jlexun 24 24 24 24
JlabopatopHbie 16 16 16 16
ITpakTuueckue 8 8 8 8
Wnas KOHTaKTHas 0,65 (0,65 (0,65 [0,65
pabora
KoncynerupoBanue |2 2 2 2
nepes] SK3aMeHOM U
IIPAKTUKOU
Uroro ays. 50,65 | 50,65 [ 50,65 [ 50,65
KonraktHas padora | 50,65 [ 50,65 | 50,65 | 50,65
Cam. pabora 51,3 51,3 |51,3 |51,3
Yacel Ha KOHTPOITb 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
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Buzuposanue PI1/] nJ1s1 McioJiHeHUsI B 04epeHOM y4eOHOM roay

Pabouast mporpamMma mepecMoTpeHa, o0CyxkIeHa i 01o0peHa st
ucrionHeHus B 2026-2027 yueOHOM roay Ha 3acefaHuu Kadeapsl
IIpomMbINLTIeHHOH YJIEKTPOHUKHI

[Iporokom ot 2026 . Ne

3aB. kadeapoit

Buzuposanue PI1/] nJ1s1 ucniojiHeHUsI B 04epeHOM y4eOHOM roay

Pabouas mporpamma nepecMoTpeHa, 00CcyxIeHa 1 0go0peHa st
ucrnonaenus B 2027-2028 yueOHOM rofy Ha 3acegaHun Kabeaphl
IIpombINIIeHHOH 3/1eKTPOHUKHU

[Iporokom ot 2027 1. Ne

3aB. kadenpoi

Buzuposanue PI1/] nJ1s1 uciojiHeHUsI B 04epPeIHOM y4eOHOM roay
Pabouast mporpamMma nepecMoTpeHa, o0CyxkAeHa 1 0400peHa st
ucnonHeHus B 2028-2029 yyeGHOM roay Ha 3aceIaHuu Kadeapbl
IIpomMbINLTIEeHHOH JJIEKTPOHUKHA

[Iporokom ot 2028 1. Ne

3aB. kadeapoit

Buzuposanue PI1/] nJis1 McnojiHeHUsI B 0U€PETHOM y4eOHOM roay

Pabouas mporpamma nepecMoTpeHa, 00CYyKAeHa 1 0JJ00peHa st
ucnonHenust B 2029-2030 yyeOHOM rofy Ha 3acejaHuH Kadheapbl

IpoMbiIeHHOM 31eKTPOHUKH

[Iporokom ot 2029 r. Ne

3aB. kadeapoit




1. IEJTA OCBOEHHUSI JUCLIUILIUHBI (MOYJIST)

1.1 | Llenpro ocBOeHUS TUCIUIIIMHBI « OCHOBBI IPOSKTUPOBAHMS IEKTPOHHON KOMITOHEHTHOH 0a3bl» SABISIETCS MOATOTOBKA
CTYZICHTOB K PELICHUIO 33714, CBSI3aHHBIX C MPOEKTHOMN, HAyYHO-UCCIIEI0BATENLCKOH 1 MPOU3BOACTBEHHO-
TEXHOJIOTHYECKON JIEATEIbHOCTIO B 00JIACTH CO3/1aHUsI SIIEKTPOHHOM KOMIIOHEHTHOH 0a3bl, 8 UMEHHO, II(POBBIX
ycTpoicTB Ha 6a3e cBepxOonbmmx nHTErpanbHbX cxeM (CBUC).

1.2 | 3apaun TUCLIUTIIMHEL:

1.3 | - u3ydenue ocHoBHBIX Ki1accoB CBMC u Hamboree pacpocTpaHEeHHBIX TEXHOJIOTUH peann3aui HU(PPOBBIX YCTPOHCTB;

1.4 | - uzyyeHue ocHOBHOro anropurma npoekrupoanusi CBUC u ero pasznuuuii A kiaccoB 3aka3HbIX MUkpocxeM (ASIC) u
IIPOrpaMMHUPYEMBIX JIOTH4ecKuX uHTerpainbHeix cxem (IIJIMC);

1.5 | - n3ydeHue s3bika onucanus ammapatrypsl Verilog u makeroB CAIIP ModelSim u Quartus;

1.6 | - mony4eHUE HABBIKOB MPAKTHYESCKOTrO UCIIONB30BaHMs 0a30BbIX CHHTAKCHYECKUX KOHCTPYKIIMH si3bIka Verilog mist
(OpMHUPOBaHNUS TUIOBBIX IA(MPOBHIX Y3JI0B U IIOCTPOCHUS HCIBITATENBHBIX (aiiiioB.

2. MECTO JUCHHUIIJIMHBI (MOAYJISA) B CTPYKTYPE OBPA3OBATEJIBHOU ITPOI'PAMMBbI

Iuxn (paznen) OIT: | b1.0

2.1 | TpeGoBaHusl K NpeIBApPUTEIbHON MOATOTOBKE 00y4aKOIIerocs:

2.1.1 | O3HakOMHTEIbHAS IPAKTHKA

2.1.2 | TIporpaMMHBIe TEXHOJIOTUU B AJIEKTPOHUKE

2.1.3 | YueOHas nmpakTuka

2.1.4 | UadopmaTrka

2.2 | AucuuminHbl (MOAYJIN) M MPAKTHKH, JAJI51 KOTOPBIX OCBOEHHE JTAHHOMH TUCHUILINHBI (MOIYJIA) HEOOXOAMMO KaK
npeiIecTBYOIIee:

2.2.1 | BoInoaHEeHWE | 3aIlIUTa BHITYCKHOW KBaTH()UKAITHOHHOW PabOTHI

2.2.2 | llpeaauruioMHas IpakTUKa

2.2.3 | Ilpon3BoaCcTBeHHAs TPaKTHKA

3. KOMIETEHLUH OBYYAIOIETOCSI, ®OPMUPYEMBIE B PE3YJIbTATE OCBOEHUSI JUCLATLINHBI
(MOJYJIST)

OIIK-3: CnocodeH NpUMEHATh MeTO/bI MOMCKA, XpPAHEHHUSI, 00Pad0TKH, aHAIN3Aa U NpeAcTaBJeHus B TpedyeMoM dopmare
HHGpoOpMaNUH U3 PA3IMYHBIX HCTOYHUKOB U 023 JaHHBIX, CO0/II0asi IPH TOM OCHOBHBI¢ TpeGoBaHHUs HH(OPMaALHOHHOI
Oe3omacHOCTH

OIIK-3.1. [IpumeHsieT MeTOABI MOMCKA, XPAHEHHS1, 00PA0OTKH, aHAIN32 HH(POPMALMH U3 PA3TUYHBIX HCTOYHUKOB H 0a3
JAHHBbIX

3HaTb

3HATh OCHOBHBIE ITOHATHUS K3 00JIACTH I/IHq)OpMaI_[I/IOHHI)IX TGXHOHOFHﬁ, TMPUHOHUITBEI OpTaHu3allu U TEXHUYCCKUE CPEACTBA
BBIUUCIUTENBHBIX CeTed. MPpodecCHOHaTbHON AeATeNbHOCTH.

Ymern

YMeTs paboTaTh ¢ OCHOBHBIMH CepBHcaMu ceTH Internet..

Baanernb

BriazieTs HaBbIKaMM MOMCKA M aHaIM3a HEOOXOAMMON MH(pOpMaIuy, ee 00pabOTKH, COPTHPOBKU M OTOPaKOBKM HEHYXHBIX JaHHBIX.

OIIK-3.2. IIpeacraBasier B TpedyeMmoM ¢opmaTe HHPOPMALUIO U3 PA3JIMYHBIX MCTOUHHKOB M 0a3 JaHHBIX, c00II01as1 IPH
3TOM OCHOBHBbIE TPeOOBaHUSI HH(OPMALMOHHOMN 0€30MaACHOCTH

3HaTh

3HaTh OCHOBHBIE METOJIBI M CPEICTBA 3aIIUTHI HHOOPMAIIMU B KOMITBIOTEPHBIX CHCTEMAaX M CETAX.

YMmerhb

YMeTh NPUMEHSITh CPEACTBA 3alUThl HHGOPMAITUH MPH MTOUCKE, XPAaHCHUH W 00paboTKe MH(GOPMALIMH, MOAYUYESHHOH U3 Pa3IHYHBIX
HCTOYHHMKOB M 0a3 JaHHBIX.

Baanernb

Brnaners HaBbIKAaMH KOHBEPTUPOBaHHS WH(QOPMALUH B pa3inyHbie (JOPMATHI C MCIOIB30BAHUEM PA3JIUYHBIX MPOrPAMMHBIX CPEACTB.

B pe3yabTare ocBOeHMS TUCHUILIUHBI (MOIYJIs1) 00y4aoMiics 10/1KeH

3.1 (3HaTh:

3.1.1 | ocHOBHBIE CIIOCOOBI MOIYYCHUS JIOTHYECKUX (PyHKIUH U3 TaOIHUI] HCTUHHOCTH, OOIIMH aJrOPUTM NPOSKTHPOBAHUS
CBUC; metomuku pacuéra u nmpoekruposanust [TJIMC n CBUC, npuHIHITE HOpMIPOBaHNS KOMOMHAIIMOHHEIX 1
MIOCIICIOBAaTEIbHOCTHBIX YCTPOICTB Ha s13bIKe Verilog.

3.2 | YmeTh:

3.2.1 [uctronp3oBats CAIIP msg pacdera, MpoeKTHPOBAHUS U QYHKIIMOHAIEHOTO MOJETHPOBaHus 1 KoH(urypruposanus [TJIVC.

3.3 | Baagersn:




33.1

OCHOBHBIMH CIIOCOOaMH KOMITBIOTEPHOTO MOAETHPOBAHUS JIOTHYECKUX CXEM, HaBBIKAMHU 3KCIIEPUMEHTAILHOTO
ncceIoBaHus pa3paboTaHHBIX LM(PPOBBIX YCTPOHCTB B alNapaTHOH pealn3aluH.

4. CTPYKTYPA 1 COAEPKAHUE TUCOUILINHBI (MOLY.JIS)

Kon HanmenoBaHnue pa3aenos u TeM /Buj 3ansatust/ | Cemectp /| Yacos | Komneren- | Jluteparypa ®opma
3aHATHSA Kypc MM KOHTPOJS
Pazpea 1.
1.1 BBenenue. DnekTpoHHas KOMIIOHEHTHAs 0a3a. 6 0
IIpoextupoBanue CBUC /Tema/
1.2 TTonsiTHE AMEKTPOHHON KOMITOHEHTHOM 0a3bl. 6 2 OIIK-3.1-3 JIT.1J11.2 DK3aMeH
DJNEKTPOHHBIE KOMITOHEHTHI ¢ HAHOPa3MEPHBIMH OIIK-3.1-Y JI1.3 J11.4
CTpYKTypaMu. TelleKOMMYHHUKALMOHHBIE OIIK-3.1-B JIL.5
OILTUYECKUE IPUEMHUKH U NEPEJATUUKH, OIIK-3.2-3 JI1.6J12.1
kpemuueBbie CBUC (VLSI). OcHOBHBIE Ki1acChl OIIK-3.2-Y JI2.2J12.3
CBUC. O6mmit anropuT™ NpOSKTHPOBAHHS OIIK-3.2-B J12.4 J12.5
CBUC. CucremHbIe HHCTPYMEHTHI J12.6 J12.7
npoektupoBaHusi. OCHOBHbIC MUPOBBIC JI2.8J13.1
npom3Boauten CAITP /Jlex/ JI3.2 JI3.3
0132209324
2536
1.3 Wzyuyenne xoHcnekra gekuid. /Cp/ 6 4 OIIK-3.1-3 JI3.1J13.2 DK3aMeH
OIIK-3.1-Y JI3.3
OIIK-3.1-B | 312233 54
OIIK-3.2-3 2536
OIIK-3.2-Y
OIIK-3.2-B
1.4 CrpykTypa KOHCTPYKTOPCKOTO (haiina. 6 0
Hcnsrratensuere Qaiiner /Tema/
1.5 S3b1kH onUcaHus TU(POBBIX YCTPOUCTB. Y POBHH 6 4 OIIK-3.1-3 JI.1J11.2 DK3aMeH
ornucanus UQPOBLIX ycTpoicTB TeHaeHITUI OIIK-3.1-Y JI1.3 J11.4
Pa3BUTHS SI3BIKOB OMUCAHUS alapaTyphbl. OIIK-3.1-B JI1.5
OCHOBHBIE CHHTaKCHYECKUE OJOKH OMUCAHMUS OIIK-3.2-3 JI1.6J12.1
moxyis. [Toptel. Tunsl noptos. IlepemenHbie 11st OIlK-3.2-V | JI2.2J12.3
onucaHus 1eneid. Haznauenue u crpykrypa OIIK-3.2-B JI2.4 J12.5
HCTIBITATENBHBIX (haiinoB. /JIex/ J12.6 J12.7
JI2.8713.1
JI3.2JI3.3
0122033 24
2536
1.6 Ioxroroeka momyneii Ha si3bike Verilog /J1a6/ 6 4 OIIK-3.1-3 JI.1J11.2 DK3aMeH,
OIIK-3.1-Y JI1.3 J11.4 JlaGoparopHas
OIIK-3.1-B JIL.S pabora
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
0132233 24
25 26
1.7 Hcnonp3oBaHne COBEPIICHHOM NU3bIOHKTUBHON 6 4 OIIK-3.1-3 JIT.1JI11.2 DK3aMeH
HOpPMaJIbHOU (hopMBI U1 HOPMHUPOBAHHS JOTHU- OIIK-3.1-Y JI1.3 J11.4
YeCKOW (DYHKITMH U3 TaOIHIII HCTHHHOCTH. OIIK-3.1-B JILS
Hcrnonp3oBanne cOBEpUICHHON KOHBIOKTUBHON OIIK-3.2-3 JI1.6J12.1
HOPMaJIbHOU (HOpMBI T HOPMHUPOBAHHS OIlK-3.2-V | JI2.2J12.3
JIOTMYECKOH (DYHKIMH U3 TaOJIUIBI HCTHHHOCTH. OIIK-3.2-B JI2.4 J12.5
N3yuenne xoHcnekra nexuuil. Iloaroroska x JI2.6 JI2.7
nabopaTopHbIM padoram. /Cp/ J12.8J13.1
JI3.2JI3.3
D132 33 54
25 06
1.8 OCHOBHBIE CUHTAKCUYECKUE KOHCTPYKIMH 6 0

KOMOMHALMOHHBIX YCTPOUCTB /Tema/




1.9 OcHOBHBIE JTOTHYECKUE MPUMHUTHUBEL Jlorndaeckue OIIK-3.1-3 JI1.1J11.2 Ok3amMeH
onepanuu. OnepaTrop HEMPEPHIBHOTO OIIK-3.1-Y JI1.3 J11.4
npucBauBanus. IIoHsTHE MUHBL OIIK-3.1-B JIL.S
MHoropa3sps/Hble IOPTHL U IEPEMEHHBIE. OIIK-3.2-3 JI1.6J12.1
[To6GuToBsle onepaunu. YHapHble TOOUTOBBIE OIlK-3.2-V | JI2.2J12.3
ornepanuu. Onepanuy KOHKaTeHAIUN 1 OIIK-3.2-B JI2.4 J12.5
noBTopeHws. [IoHsITHe KOMOMHATMOHHOTO JI2.6 JI12.7
nudposoro ycrpoictsa. Jemudparop. JI2.8713.1
Mynbrumiekcop. Komnaparop. Cymmarop, JI3.2J13.3
MHOTOPa3psITHBIA CyMMaTop, apupMeTHIecKne D132 33 54
onepanuy. JKCIIEPUMEHTATBHOE UCCIISIOBAaHNE 2536
uupoBbIX y3710B. /Jlex/
1.10 Hepapxudeckuii mpoekt /J1a6/ OIIK-3.1-3 JIT.1JI1.2 DK3aMeH,
OIIK-3.1-Y JI1.3 J11.4 JlabopatopHast
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
0132209324
35026
1.11 JemudpaTop ceMHUCerMeHTHOro MHANKATOpa ¢ 3-x OI1K-3.1-3 JIT.1J11.2 DK3aMeH
paspsimHBIM BXonoM. Paspadorka OIIK-3.1-Y JI1.3 J11.4
rapamMeTpru30BaHHOro MoayJs. M3ydyenue OIIK-3.1-B JILS
KOHCIeKTa Jekuui. [IoaroroBka k 1ab0paTOpHBIM 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
0122033 24
2536
1.12 Hepapxuueckoe noctpoenne npoektos /Tema/
1.13 Omnmcanne Moxyieit. OOBSBICHNE SK3EMILIIPOB OIIK-3.1-3 JI1.1J11.2 DK3aMeH
Moxyneit. [TopsaKoBbIi cocod MOAKITIOUSHUS OIIK-3.1-Y JI1.3J11.4
nopToB Moxyis. [lonMeHHBIH criocob OIIK-3.1-B JIL.S
MOKITIOYeHHsI TopToB. O0JIacTh BUIMMOCTH OI1IK-3.2-3 JI1.6J12.1
MIepEeMEHHBIX W TIPOCTPAHCTBA MMeH. [ TobanbHbIe OIIK-3.2-y | JI2.2J12.3
HMEHa, JIOKAJIbHbIE UMEHA, UEPAPXUUECKUE OIIK-3.2-B J12.4 J12.5
(cocTaBHBIC) MMEHA YTIOTpEeOICHHE MACCUBOB JI2.6 J12.7
MIPUMHUTHBOB 1 MoIyleif. OcoOeHHOCTH JI2.8713.1
MOJKJIIOUEHHUS IIOPTOB I MACCUBOB IIPUMUTHBOB JI3.2JI3.3
u Moxpynei. /Jlex/ D122 53 D54
3596
1.14 MaccuBbl mpuMuTHBOB /I1p/ 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
JI12.8J13.1
JI3.2J13.3
0132209324

35056




1.15 Maccussl npuMuTuBoB. Komnaparop paBeHcTBa OIIK-3.1-3 JI1.1J11.2 Ok3amMeH
JIBOMYHBIX YUCEJ C BXOJIOM pa3pelieHus paboThlI. OIIK-3.1-Y JI1.3 J11.4
N3yuenne xoHcnekra sexuuil. Iloaroroska x OIIK-3.1-B JIL.S
npakTrdeckuM 3aHsTusM. /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
01322033 24
2536

1.16 YHuBepcalbpHble IapaMETPU3UPOBAHHBIC
monyiu /Tema/

1.17 JlutepanbpHble 1 IMEHOBaHHBIC KOHCTAHTHI. THITBI OIIK-3.1-3 JIT.1JI1.2 DK3aMeH
JUTEPATEHBIX KOHCTaHT. OCOOEHHOCTH OIIK-3.1-V | JI1.3JI1.4
yHoTpeOIeHns KOHCTAaHT. 3HAKOBEIE H OIIK-3.1-B J1.5
0e33HaKOBbIe KOHCTAHTHIL. [lapameTpsl, OIIK-3.2-3 JI1.6J12.1
Ha3HaveHUe, 00BSBIICHNUE, IEPEOIpecIICHHE. OIIK-3.2-Y JI2.2J12.3
IIpumep onucanus yHUBEPCAIBHOIO OIIK-3.2-B J12.4 J12.5
napaMeTpu3upoBaHHOro Moayis. HacTtpoiika JI2.6 J12.7
9K3EMILISIpa IapaMeTPU3UPOBAHHOTO JI2.8J13.1
momyist /JIex/ JI3.2 JI3.3

0132209324
2526
1.18 Paspabotrka mapamerpusupoBanHoro moays /I1p/ OIIK-3.1-3 JIT.1J11.2 DK3aMeH
OIIK-3.1-Y | JI1.3JI1.4
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
0132209324
25 D6

1.19 YHuBepcanbHbIi MapaMeTpu3yeMblii MOIYIb. OIIK-3.1-3 JIT.1JI1.2 DK3aMeH
UYertpipéxpa3psaauslii cymmarop. M3ydenue OIIK-3.1-Y JI1.3 J11.4
KOHCTIeKTa JeKIi. [ToaroroBka k 1abopaTopHEIM OIIK-3.1-B JIL.5
paboram. /Cp/ OIIK-3.2-3 JI.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
01322039324
2536

1.20 OCHOBHBIE CHHTaKCHYECKHE KOHCTPYKIHH
[10CJIEJ0OBATENbHOCTHBIX YCTPOMCTB ypaBHEHUH
BEIUHCIUTENBHBIX ycTpoiicTBax /Tema/

1.21 ITonstue cunxponnszaunu. CHHXpOHHBIE U OIIK-3.1-3 JI1.1 J11.2 DK3aMeH
ACHHXPOHHBIE [IU(POBBIE YCTPOUCTBA. OIlK-3.1-Y | JI1.3JI1.4
Cunxpoummnyinbchkl. [IporeaypHsie orneparopsl. OIIK-3.1-B JIL.S
IIponenypHoe ynpaBiieHIE BPEMEHEM. OIIK-3.2-3 JI1.6J12.1
VYnpasmsronue IpoLueaypHble OIepaTophl. OIIK-3.2-V | JI2.2J12.3
YcnoBnelii oniepatop. [IpocToii cuaxpoHHbIH D- OIIK-3.2-B J12.4 J12.5
tpurrep. J{Bonunslii cueTunk. CueTUuK 1o JI2.6 JI2.7
yKazaHHOMY Mofyito. Oneparop BapHaHTa. JI2.8J13.1
Peructp casura. KomOuHamoHHbIe yCTpoiicTBa JI3.2JI3.3
Ha 0a3e MpoIeaYPHBIX ONEePaTOpOB, 215233 54
crierndraeckue gemudparops!. Luxmiaeckne 35 96

oneparopsl. [IporerypHbIie onepaTopbl
npucBauBanus /JIex/




1.22 [onstue cuaxporusanuy. CHHXPOHHBIC U 10 OIIK-3.1-3 JI1.1J11.2 Ok3amMeH
ACHHXPOHHBIE IIU(DPOBBIC YCTPOHCTBA. OIIK-3.1-Y JI1.3 J11.4
Cunxpoumnyiscel. [TpouenypHsle onepaTopsl, OIIK-3.1-B JIL.S
IIPUMEHEHHE B KOHCTPYKTOpPCKOM (atine. ITpocToit OIIK-3.2-3 JI1.6J12.1
CHUHXPOHHBIA D-Tpurrep. J|BOUYHBIH CUETUHK. OIlK-3.2-V | JI2.2J12.3
CueTyuK 1o ykazaHHOMY Moyiro. Orneparop OIIK-3.2-B JI2.4 J12.5
BapuanTa. Pernctp caura. KomOunannoHHbIe JI2.6 JI12.7
ycTpoiicTBa Ha 6a3e MpoIeTypHBIX OEepPaTOpOB, JI2.8]13.1
cnenupuveckue nemudparopsl. U3ydenne JI3.2J13.3
KOHCTIeKTa JeKIui. [loaroroBka k 1abopaTopHEIM D132 33 54
paboram. /Cp/ 3526

1.23 IIpoexTupoBaHue NOCIEA0BATEIBHOCTHBIX 4 OIIK-3.1-3 JI1.1J11.2 OK3aMeH,
ycTpoiicts /J1a6/ OIlK-3.1-Y | JI1.3J11.4 JlabopatopHast

OIIK-3.1-B JILS pabora
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

0132233 24
2536

1.24 Apxutexrypa [IJIUC tuna CPLD u FPGA /Tema/ 0

1.25 OcHoBHble apxutekrypHbie otiauuus [TJINC tuna 2 OIIK-3.1-3 JIT.1JI1.2 DK3aMeH
CPLD u FPGA. IIpenmyiecTBa 1 HEIOCTaTKU OIIK-3.1-V | JI1.3JI1.4
apxutekTypsl FPGA. OCHOBHBIE KOMITOHEHTHI OIIK-3.1-B J1.5
mukpocxeM FPGA. CtpykTypHas cxema OIIK-3.2-3 JI1.6J12.1
JIOTMYECKOT0 371eMEHTa. bIoKH mamsTu. OIlIK-3.2-Y | JI2.2J12.3
AnnapaThbsle yMHOxUTENU. CTpyKTypa OIIK-3.2-B J12.4 J12.5
MexcoequHeHui. CucteMa CHHXPOHHU3AINH. J12.6 J12.7
Bbroku BBOAa/BBIBOAA. [IpocTeiimime JI12.8J13.1
nHTepdeiicHpIe cTangapThl. /JIex/ JI3.2J13.3

0132209324
2536
1.26 [Ipumenenue mpoueaypHsIx oneparopos /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
0132209324
2536

1.27 Nzyuenne xoHcnekra jekuuii. [loaroroska x 6 OI1K-3.1-3 JIT.1J11.2 DK3aMeH

MPaKTHIECKUM 3aHATHsIM. /Cp/ OIlK-3.1-Y | JI1.3JI1.4

OIIK-3.1-B JI1.5
OIIK-3.2-3 JI.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

0122033 24
2536
1.28 Crnioco6s1 koHurypupoBauus [IJINC /Tema/ 0




1.29 Cuctemsl XpaHEeHHs KOH(QUTYPALIHOHHBIX JAHHBIX OIIK-3.1-3 JI1.1J11.2 Ok3amMeH
TIJINC tuna CPLD u FPGA. Untepoeiic JITAG. OIIK-3.1-Y JI1.3 J11.4
Kon¢urypuposanue B ciucreme. ArmapaTHoe OIIK-3.1-B JIL.S
obecrieueHue mporecca OIIK-3.2-3 JI1.6J12.1
koH(purypuposanus. /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
01322033 24
2536
1.30 AnmapatHas peanu3anus yaebHoro mpoekra /J1a6/ OIIK-3.1-3 JI1.1J11.2 OK3aMeH,
OIIK-3.1-Y JI1.3 J11.4 naboparopHas
OIIK-3.1-B JILS pabora
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
JI2.8713.1
JI3.2J13.3
0132233 24
2536

1.31 Cuctemsl XpaHEHH KOH(QHUTYPAIHOHHBIX JAHHBIX OIIK-3.1-3 JI1.1J11.2 OK3ameH
TUINC tuna CPLD u FPGA. Untepdeiic JTAG. OIIK-3.1-Y | JI1.3JI1.4
KondurypupoBanue B cucteMe. AnmapaTHoe OIIK-3.1-B JIL.S
obecrieueHue mporecca KOHQUTYpUPOBaHUSI. OIIK-3.2-3 JI1.6J12.1
N3ydenue xoHcnekra jekuui. [logroroska k OIlK-3.2-V | JI2.2J12.3
MpakTHIecKuM 3aHsaTusM. /Cp/ OIIK-3.2-B J12.4 J12.5

J12.6 J12.7
JI2.8]13.1
JI3.2J13.3
313223324
3536

1.32 CuHTE3UpyeMbIE U HE CUHTE3UPYEMBIE
koHCTpykuuu /Tema/

1.33 CuHTe3upyeMble U He CHHTE3UpYeMbIe OIIK-3.1-3 JIT.1JI1.2 DK3aMeH
KOHCTpYKIUHU si3b1ka Verilog. biok generate. OIIK-3.1-Y JI1.3 J11.4
CymHOCTh U Ha3HAUYEHNE HE CUHTE3UPYEMBIX OIIK-3.1-B JIL.S
3JIEMEHTOB. JIUPEKTUBbBI KOMIIWIIATOPA. OIIK-3.2-3 JI.6J12.1
CucreMHbIe 3a1a4i. MacoyHble BApHAHTHI OIIK-3.2-Y J12.2 J12.3
peanu3ayu IpoeKTOB ITUPPOBEIX YCTPOHCTB Ha OIIK-3.2-B J12.4 J12.5
ITJINC, npenmMymmecTBa u HegocTaTke /JIex/ J12.6 J12.7

J12.8J13.1
JI3.2J13.3
01322039324
2536

1.34 IIpumeneHne OUOIMOTEUHBIX MOYIIEH MaKeTa OIIK-3.1-3 JI.1J11.2 DK3aMeH
Quartus II /TIp/ OIlK-3.1-Y | JI1.3JI1.4

OIIK-3.1-B JI1.5
OIIK-3.2-3 JI.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
0122033 24

3526




1.35 N3yuenue xoHcnekra jiekuuil. Iloaroroska x 6,3 OIIK-3.1-3 JI1.1J11.2 Ok3amMeH
MpakTHIeCKuM 3aHsaTusM. /Cp/ OIlK-3.1-Y | JI1.3J11.4
OIIK-3.1-B JIL.S
OIIK-3.2-3 JI.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
213233 24
2536
Pazgen 2.
2.1 UKP /Tema/ 0
2.2 UKP /UKP/ 0,65 | 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
OIK-3.2-V | JI2.2J12.3
OIIK-3.2-B | JI2.4J12.5
J12.6 J12.7
JI2.8J13.1
JI3.2J13.3
313223324
35 36
2.3 Koncynbranuu /Tema/ 0
24 Koncynbranuu /Kuc/ 2 OI1K-3.1-3 JI1.1 J11.2 DK3aMeH
OIIK-3.1-Y | JI1.3JI1.4
OIIK-3.1-B JIL.S
OIIK-3.2-3 JI.6J12.1
OIlK-3.2-V | JI2.2J12.3
OIlK-3.2-B | JI2.4J12.5
JI2.6 J12.7
J12.8J13.1
JI3.2J13.3
213233 54
25 D6
2.5 KIIKP /Tema/ 0
2.6 KIIKP /KIIKP/ 15,7 | OIIK-3.1-3 JI1.1J11.2 3ammra
OIIK-3.1-Y | JI1.3J11.4 KYpCOBO¥
OIIK-3.1-B JIL.5 paboTHI
OIIK-3.2-3 JI1.6J12.1
OIlK-3.2-V | JI2.2J12.3
OIIK-3.2-B | JI24J12.5
J12.6 J12.7
J12.8J13.1
JI3.2J13.3
D132 33 54
35 36
2.7 Oxk3ameH /Tema/ 0
2.8 Ok3ameH /Ok3ameH/ 26,35 | 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 | JI24J12.5
J12.6 J12.7
JI2.8713.1
JI3.2J13.3
313223324
35 36

5. OHEHOYHBIE MATEPHAJIBI 1O JUCIIUMIIJIMHE (MO YJIIO)




OueHoYHBIC MaTepHaIbl IPUBEICHBI B IPHIOKEHUH K pabouei mporpaMme TUCHUILINHBL (CM. JOKyMEHT "OILieHOUHbIE MaTepHaIIbl
o gucrumrHe " OCHOBBI IPOSKTHPOBAHUS IEKTPOHHOI KOMIIOHEHTHOH 6a3bl )

6. YAEBHO-METOJUYECKOE 1 TH®OPMAIIMOHHOE OBECIIEYEHUE JUCHUIIJIMHBI (MO Y.JIS)

6.1. Pexomenayemas ureparypa

6.1.1. OcHoBHas auTepaTypa

No ABTOpBI, COCTaBUTEIHN 3arnaBue UznarensctBo, | KommuectBo/
rof Ha3BaHUE
3bC
JI1.1 |IloBapenxun H. B. DJeKTpOHHAas KOMIIOHEHTHas 0a3a, MpuMeHseMast B CaHkT- 978-5-8088-
pannMoTEeXHUYECKOH anmapaType : yueOHoe nmocodue [eTepOypr: 1576-6,
I'YAII 2021, https://e.lanbo
161 c. ok.com/book/
216476
JI1.2 | bpyno ®., PomanoB ITporpammupoBanue FPGA nist Haunnatomux. Co3naiire Mocksa: JIMK | 978-5-97060-
A 1O, mox H. p., U(PPOBBIC YCTPOWCTBA M DIICKTPOHHBIC CXEMBI C TTIOMOIIIBIO [Ipecc, 2022, 986-6,
Pepuua 0. B. SystemVerilog 304 c. https://e.lanbo
ok.com/book/
314876
JI1.3 | HoBukos, 1O. B. BBenenue B u(pOBYIO CXEMOTEXHHKY : yueOHOE TTocoOre Mockaa: 978-5-4497-
Wnrepuer- 2389-5,
Yuusepcurer | https://www.i
Hudopmarmon | prbookshop.r
HBIX u/133935.htm
Texunonoruit 1
(MHTYUT),
A ITu Ap
Menua, 2024,
392 c.
JI1.4 | Mypcaes A. X., [IpakTukym o mpoekTupoBaHuio Ha s3bikax VerilogHDL u CaHkT- 978-5-507-
Bypenesa O. H. SystemVerilog : yae6HOe mocobue a1 By30B IeTepOypr: 47548-3,
Jlanb, 2024, https://e.lanbo
120 c. ok.com/book/
387800
JI1.5 |JIroroB A. T., ApOy3oB | SI3bik Verilog mis nporpammuposanus [TJIUC : yae6Hoe Mocksa: PTY | 978-5-7339-
B. H., HoBoxkenun M. | mocoOue MUPDA, 2023, |2005-4,
b. 101 c. https://e.lanbo
ok.com/book/
398114
JI1.6 |Hauapos /I. B. KoMOuHaMOHHBIE B PETHCTPOBBIC IIU(YPOBBIE CXEMBI C CaHkT- 978-5-507-
ucnons3oBanueM s3bika VerilogHDL : yueGHOe mocobue aist [eTepOypr: 49044-8,
BY30B Jlanb, 2024, 72 | https://e.lanbo
c. ok.com/book/
405473
6.1.2. JlonoiHUTeIbHAA JTUTEPATypa
Ne ABTOpBI, COCTaBUTEIU 3arnaBue WznarensctBo, | KommuecTro/
rof Ha3BaHUE
3bC
JI2.1 [MukymuH A. B, CxeMOTexXHHKa HUPPOBBIX YCTPOUCTB : yaeOHOe mocodue HoBocubupck: |2227-8397,
Cenunun B. U. CubHupCKHii http://www.ip
rocymapctBeHH | rbookshop.ru/
BIid 54777 html
YHHBEPCUTET
TEJICKOMMYHHK
anun u
UH()OPMATHUKH,
2007, 327 c.
JI2.2 | Xappuc 1. M., [{udpoBas cxeMOTEeXHHKA U apXUTEKTYpa KOMIIbIOTEpA. Mocksa: JIMK | 978-5-97060-
Xappuc C. JI. JHomnonuenue no apxurekrype ARM [Ipecc, 2019, 650-6,
356 c. https://e.lanbo

ok.com/book/
111431




Ne ABTOpBI, COCTABUTEIN 3arnaBue WznarenscTBo, | Kommuectso/
rog Ha3BaHHE
3BC

JI2.3 | A.C. AmmuxmuH [IporpamMmmupyemeple TIOTHYECKUE WHTETPAIbHBIE CXEMBI (4acTh Ps3ans: PUL] ,

I) : YuebHoe mocobue PIPTY, 2005, |https://elib.rsr
eu.ru/ebs/dow
nload/226

JI2.4 |Hemynpos B., Cucrembl-Ha-KkpucTamie. I [poekTupoBanue U pa3BUTHE M.:Texnoctep |5-94836-029-

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

JI2.5 | Crewmenko B.b. EDA IlpakTuka aBTOMaTU3UPOBAHHOIO IPOEKTUPOBAHHUS M.:U3narens 5-94740-001-

PaIMOdIEKTPOHHBIX YCTPOUCTB MornraueBa 4,1

C.B.;Homumx,
2002, 766¢.

JI12.6 | Ilomsaxos A.K. SA3eiku VHDL u VERILOG B nipoekTupoBaHuH IUGPOBOF M.:COJIOH- 5-98003-016-

anmnaparypsl IIpecc, 2003, 6, 1

320c.

JI2.7 | Vrpromos E.II. [MudpoBas cxeMoTexHUKa : Y4ueb.mocodue CII6.:BXB- 5-8206-0100-
IetepOypr, 91
2004, 528c.

JI2.8 | Ammxmun A.C. Hudposas cxemorexuuka. [llar 3a marom M.: duanor- 978-5-86404-
MH®H, 2008, |222-9,1
304c.

6.1.3. MeTtoquueckue pa3padoTku
Ne ABTOpBI, COCTaBUTEIU 3arnaBue WznarensctBo, | KommuaecTso/
ron Ha3BaHHE
3bC

JI3.1 | Ammxmun A.C. OCHOBBI IPOEKTUPOBAHUS SNEKTPOHHOW KOMIIOHEHTHOM 0a3bl. Pszanb: PULL ,

4.1 : MeToandeckue yKa3aHus PIPTY, 2012, |https://elib.rsr
eu.ru/ebs/dow
nload/623

JI3.2 | Amuxmun A.C. OCHOBBI IPOCKTUPOBAHHS AICKTPOHHOH KOMIIOHEHTHOH 0as3bl : Pasanms, 2014, |, 1

METO/. YKa3. K j1a0. paboram 44c.

JI3.3 | Bbasses B.K. OCHOBBI TIPOSKTUPOBAHUS IEKTPOHHOW KOMIIOHEHTHOMN 0a3bl : Ps3anp, 2018, , 1

METOJ. YKa3. K Kypc. IPOEKTUPOBAHUIO 44c.

6.2. Ilepeuens pecypcoB HH(POPMALMOHHO-TEJIEKOMMYHUKANMOHHOM ceTn ""HTepHeT"
D1 | ModelSim® User's Manual. Software Version 6.5a. Mentor Graphics Corporation, 2011. - 580 p.
32 | 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.
24 | 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-OubIHOTeuHas cucrema «[PRBooky». 9bC nznarenscra «IPRBook»




6.3 l'[epeqem, nporpaMmMHOro obecneyeHUus1 U HH(l)OpMalll/IOHHl)IX CIIPABOYHBIX CUCTEM

6.3.1 IlepeyeHnb JUIIEH3HOHHOIO U CBOOOHO PACIIPOCTPAHAEMOI0 IPOrPAMMHOI0 obecrevyeHusl, B TOM YucJjie
0Te4eCTBEHHOI0 MPOM3BOACTBA

HaumenoBanue Onucanue
OmneparronHas cucrema Windows Kommepueckas nurieH3ns
Kaspersky Endpoint Security Kommepueckast mumeH3us
Adobe Acrobat Reader Coboanoe 1O
LibreOffice Coboanoe 1O
ModelSim Coboanoe 1O
Quartus IT Web Edition ver. 11.0 Csob6oxuoe ITO

6.3.2 Ilepevyenb HHGOPMAIUOHHBIX CIIPABOYHBIX CHCTEM

7. MATEPUAJIBHO-TEXHUYECKOE OBECIIEYEHHWE JUCHUIIJIMHBI (MO YJIA)

358 ydeOHO-aIMUHHUCTPATHBHBIN Kopiyc. YdeOHas ayauTOpHs IS TIPOBEICHUS YUSOHBIX 3aHATHH JIEKIMOHHOTO U
CEeMHUHAPCKOTO THUINA, TPYNIOBEIX M HWHAWBUAYAIBHBIX KOHCYIBTAI[MH, TEKYIIETO KOHTPOISI M IPOMEXYTOYHOM
arrectaiuu CrneunanusupoBanHas mebens (200 mMecT), KOMOBIOTEP C BO3MOXKHOCTBIO TOAKIIOUEHUs K ceTH «MHTepHeT»
u obecriedeHHeM JOCTyNa B 3JIEKTPOHHYI0 HMH(pOpMaIMOHHO-oO0pasoBaTenbHyo cpeny PIPTY, mynsrumenua mpoekrop,
9KpaH, J0CKa.

103 maboparopHbIii Kopmyc. ydeOHas ayauTOpusl AN IPOBEACHHS YJIEOHBIX 3aHATHH, KOMIIBIOTEPHBIH KiIacc
CrenpanusupoBanHas MeOenb (24 mocaloyHbIX MecTa), MarHUTHO-MapKepHas Jocka. MynbTUMeOua MpoekTop, 1 skpaH.
I1IK. Bo3MoxHOCTh NOAKIIOUEHUS K ceTH MHTepHeT M obecnedeHHeM J[OCTyna B 3JIEKTPOHHYIO HH(GOPMAIMOHHO-
obpasoBarensHyio cpexy PITPTY

8. METOAUNYECKHE MATEPUAJIBI 11O JUCIIMIIJIMHE (MO VYJIIO)

Meroandeckoe obecrieyeHue JUCHUIUINHBI TPUBEAEHO B MPUIOKEHUH K paboyel mporpaMme AUCHUILTUHEI (CM. JOKYMEHT
"Meroaudeckue yKa3aHUs JUCIAILIAHE " OCHOBHI IPOSKTHPOBAHUS HIEKTPOHHON KOMIOHEHTHOH 0a3bl )

JOKYMEHT MOZAMUCAH SMEKTPOHHOM MOAMUCHIO

KA®E/PbI

Onepatop 340 000 "Komnaxus "TeH3op"

noanncAHoO ®reoy BO "PrPTY", PIPTY, Kpyrnos Cepreii 20.08.25 18:36 (MSK) MNpocTas nognuce
3ABEAYHOLLMM AnekcaHapoBwuy, 3aBeaytolumii kacdeapoii M3

KA®EPbI

NoAnnCAHO ®reoy BO "PrPTY", PIPTY, Kpyrnos Cepreii 20.08.25 18:36 (MSK) MpocTas noanucb
3ABEAYOLWNM AnekcaHapoBwuy, 3aseaytolumin kacdeapoit M1

BbIMYCKAIOLLIEV




