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JIUCT COI'JIACOBAHUA

PABOYAS ITPOI'PAMMA COCTABJIEHA B COOTBETCTBUH C TPEBOBAHUSMU ®ENEPAJIBHOI'O
T'OCYJAPCTBEHHOI'O OBPA3OBATE/IBHOI'O CTAHJAPTA BBICIIIET'O OBPA3OBAHUA (®I'OC BO)

11.05.01 Papunos/1eKTpOHHBbIE CUCTEMBbI U KOMIIJIEKChI
rog, Habopa rpynrbl: 2024

IIporpamMmmMmy cocTaBuiI:

Kadenpa 14 PAIIMODJIEKTPOHHBIE CUCTEMEI YITPABJTEHUA
KonaueB Urops OneroBud, acCUCTeHT

[Tporpamma paccMOTpeHa
Ha 3ace/jlaHUM Kadeapbl-pa3paboTurKa
paboueii nporpamMmel 14 PAIOI/TEKTPOHHBIE CUCTEMBI YIIPAB/TIEHUSA

3aBenytomumii kadenpoii Crpaxos C.1HO., A.T.H., ipod.

[Tporpamma paccMOTpeHa
Ha 3aceJJaHUM BBITyCKatolleit Kadeapsl

N4 PAINOISJIEKTPOHHBIE CUCTEMBI YITPAB/IEHUA

3aBepaytommii Kadeapoii Crpaxos C.1O., A.T.H., ipod.




PABOYAS ITPOI'PAMMA JUCIIAII/INHBI
IMPOEKTNUPOBAHME IIN®POBLIX CUCTEM HA IIJIUC

Paspensl paboyeii mporpaMmsI

1. HEJIN OCBOEHUSA JNCHUITIINMHBI

2. MECTO INCLHUIIIIMHBI B CTPYKTYPE OOII BO

3. CTPYKTYPA 1 COOEPXXAHWE NUCLIAITJINHBI

4. ®OPMbBI KOHTPOJIA OCBOEHUMA ANUCLIUITIMHBI

5. YYEBHO-METOIMYECKOE 1 UTHOOPMAILIMOHHOE OBECITEYEHUWE OVCLUITIIHBI
6. MATEPUAJIBHO-TEXHMUYECKOE OBECITEUEHWE OVUCHUITJIMHBI

ITpusoxeHusi K padouyeii mporpaMme JUCIMILUIHHBI

o Tlpunoxkenue 1. AHHOTaLMsI paboueli IpOrpaMMbl
¢ TIpunoxenue 2. TeXHOTOTUU U GOPMBI 00yUeHUSA
o [Ipunoxenue 3. OHABI OLIEHOUHBIX CPEJCTB



1. OE/IM OCBOEHUSA JUCILUIIVIMHbBI

Lenbto 0CcBOEHUS AUCLUILIVHEI SIB/IsieTCst (POPMUPOBAHUE CIeAYIOIMX KOMITeTeHLUI:

I[ICK-1 — crocobHOCTE OCYIIeCTB/SATh aHaIM3 COCTOSIHUSI HAyYHO-TeXHUUECKOW TpoOsieMbl, OrpezessTh
L[e/Id ¥ BBITIOJIHATD TIOCTAHOBKY 3a/la4 NPOeKTUPOBaHUs

[ICK-4 — cnocobHOCTb pa3pabareiBaTh LU(POBBIE DPaZIMOTEXHHUUECKWE YCTPOWCTBA HAa COBPEMeHHOM
LU(POBOI 3/1IeMeHTHOM 0a3e C UCI0/Ib30BaHNEM COBPEMEHHBIX MTAaKeTOB TPUKJ/IAAHBIX TTPOTrpaMm

@®opmMHpOBaHHIO KOMIIETEHLUH CITyKUT [JOCTIDKEHHe CIIeAyIOIIUX Pe3y/ibTaToB 00pa3oBaHMUsI:
IICK-1
3HAHUA:
TIPUHIIUIIOB MOCTPOEHUs [UGMPOBBIX YCTPOUCTB Ha TTJTIC, 0CHOBHBIX 3TAroB WX pa3pabOTKH;
YMeHuA:
cocransTh onvcanyve TTJIVC B Buze Habopa QyHKLMOHANBHBIX O/IOKOB;
HABbIKU:
(YHKI[MOHA/ILHOTO U CTPYKTYPHOTO MO/leTMpoBaHus ycrpoiicts ITJIMC.
IICK-4
3HAHUA:
OCHOBHBIX 3TaroB pa3paboTku 1HdpoBbIX ycTpoiicTs Ha [TJTUC;
YMeHus:
Bei6uparts koHCTpykuio TIJTUC a5 peany3alyy TIPOEKTa;
HABbIKU:
BupryanbHOro IpOeKTUPOBaHHUS, IIOCTPOEHUS IPOrpaMM C HUCIIO/Ib30BaHUEM $3bIKOB U CPeCTB
[IPOrpaMMUPOBAHUS JIOTUKHU.



2. MECTO ANCIIMIIVIMHBI B CTPYKTYPE OOII BO

Oucuunnaa ITIPOEKTUPOBAHUE U ®POBBIX CUCTEM HA IUINC sBnsieTcs JUCLUIVIAHON

yacrty, popMupyeMoii yuaCTHUKaMH 00pa3oBaTe/IbHbIX OTHOIIEHUH 0/10Ka 1, TporpaMMbl MOATOTOBKY T10
HanpasrieHuto 11.05.01 PaduosnekmpoHHble cucmembl U KOMNAEKCbI.

CogepxaHue [UCLMIUIMHBL SIBASIETCA JIOTMYeCKUM Ipogos/pkeHueM gucuuiuiviH: BBEJEHUWE B

CIIEITUAJ/TBHOCTB, MUKPOITPOIIECCOPHBIE YCTPONCTBA.

CopepkaHvie  JUCIUIIIMHBI ~ SIBJISIETCST  OCHOBOM gyia  ocBoenusi auctumuiud: LA DPPOBBIE

PAINOSJIEKTPOHHBIE CUCTEMBI IIEPEJAYN N30BPAKEHHWA N 3BYKA.

Hpe,aBapHTeanble KOMIIeTeHLIH, C(I)OPMI/IPOBEIHHI:IE y 06yqa}01ueroc51 A0 HadaJ/la u3yueHud JUCLHUTIIIMHBI:

OIIK-1 — CriocobeH MpeACTaBUTh a/|eKBaTHYI0 COBPEMEHHOMY YPOBHIO 3HaHUI Hay4YHYIO KapTUHY
MHpa Ha OCHOBe 3HaHUsI OCHOBHBIX TI0I0’KEHUI, 3aKOHOB U METO/[OB eCTeCTBEHHBIX HAayK U MaTeMaTHKU
OIIK-5 — CriocobeH BBITIO/IHSATD OIMBITHO-KOHCTPYKTOPCKHE paboThI ¢ y4eToM TpeboBaHW
HOPMAaTHBHBIX JOKyMEHTOB B 00/1aCTH Pa/ii03/1eKTPOHHOM TEXHUKU 1 HH(OPMAIOHHO-
KOMMYHUKAL[MOHHBIX TeXHOJIOT Uil

OTTK-8 — CriocobeH UCIO/Ib30BaTh COBPEMEHHbIE TIPOrPaMMHBIE U MHCTPYMEHTA/TbHbIE CPe/ICTBA
KOMIIbIOTEPHOTO MOZe/TMPOBAHKS [i/IsI PeLIeHHs] Pa3/IMuHbIX UCCIeH0BaTe/IbCKUX U TIPodeCcCHOHaTBHBIX
3a/a4u

IICK-1 — CriocobeH ocy1jeCTBSTh aHaIU3 COCTOSTHUS HAYYHO-TEXHUUe CKOU TIPOOJIeMbI, OTIpefeNsTh
L[eJIA ¥ BBITIO/IHATB IIOCTAHOBKY 3a/ia4 NPOeKTUPOBAaHHUS

[ICK-2 — Crnioco6eH pa3pabarbiBaTh CTPYKTYPHBIE U (PyHKI[IOHAbHBIE CXeMbl Pa/JI03/IEKTPOHHbIX
CUCTeM U KOMITJIEKCOB, a TaKyKe NIPUHLUINHA/IbHBIE CXeMBbl Pa/IM0IEKTPOHHBIX YCTPOUCTB C
npuMeHeHreM coBpemeHHbIX CATIP 1 nakeToB MPUK/IaJHBIX ITPOrpaMM

I1CK-3 — CriocobeH oCy1jeCTB/STh TIPOEKTUPOBaHNe KOHCTPYKLMI 37IeKTPOHHBIX CPEACTB C
npumeHeHueM coBpeMeHHbIX CATIP 1 nakeToB NpUK/IaAHbIX IIPOrpaMM

IICK-4 — Crioco6eH pa3pabarbiBaTh LUGPOBbIE PaJUOTEXHUUECKHE YCTPOHCTBA HAa COBPEMEHHOMH
11(pOBOI1 371eMeHTHOM 6a3se ¢ UCI0/Ib30BaHHEM COBPEMEHHBIX ITaKeTOB IMPUK/IAHBIX IPOrPaMM

YK-6 — CriocobeH omnpefie/isiTh ¥ pean30BbIBaTh MPUOPUTETHI COOCTBEHHOM /1eITETBHOCTH U CIIOCO0BI
ee COBepIIeHCTBOBAHMS HA OCHOBEe CaMOOL|eHKH U 00pa30BaHMUsl B TeUeHHe BCeH KU3HU



3. CTPYKTYPA U COAEPXKAHUE JUCIIUII/INHBI

OO0111as TPY/I0EMKOCTh JUCITUTUTUHBI COCTaB/sieT 3 3.e., 108 u.

3.1. Copeprxanue (JUAAKTHKA) JHCLUATUTHHBI

KYPC

HaunmeHoBaHHe pas/ie/1oB H AHAAKTHYECKHX eJHHHUL|

CEMECTP

BCEI'O

Ay/MTOpHBIe 3aHATHS
B KOHTaKTHOIi ¢hopme

BCEI'O

JIekuun

JIabopaTopHbIit
NPaKTHKYM

CamocrosTebHasA
pabora cTyaeHToB

®dopmupyemast
KoMmmereHus, %

IICK-1
IICK-4

Pazpen 1. Beegenune. OcuoBbl apxutekTypsl IVIMC. Vctopus ITJIMC. OcHoBHbIe
610ku TIJIVC. OcHoBHble Turibl apxuTekTyp [TJIUC. Beayiiye poru3BoauTen

9 TIUTMIC. O630p aktyaneHbix apxutekTyp ITJIMC. O630p crctem
ABTOMAaTU3WPOBAaHHOTO IIPOEKTHPOBAHUSA. 0630p SA3BIKOB OTIHMCaHUS arraparypbl
(HDL). Oranbl KoMmusLuy rpoekTos rog IJIVIC. DTarisl CUMY/ISLMN MPOEKTOB.

11

Paszpen 2. OcHOBBI SI3bIKa ONMCcaHusA anmnaparypsbl Verilog. Vicropust si3bika
Verilog. ITpumutyebl. Mogtynu. IToptel. CUHTe3MpyeMble U HeCHHTe3HpyeMble
koHcTpyKumu. Tumel fanHbIX. HernpepeiBHOe npricBauBaHue. OrnepaTopsbl.

9 IIpeacraenenue uncen. IlporesypHele 610ku. Bokupyroliee prcBarBaHue.
Hebnokupyromjee nprcpanBanre. KOHCTPYKIMH yC/IOBHOTO BbiGopa. Vcrionb3oBaHmye
IP-sizep. TecTupytomye Mozynu (Tect6eHur). KOHCTPYKLIMH S3bIKa, UCTIO/b3yeMble
/151 CUMY/IALIAY.

18

16 16

Paspaen 3. KomGunauuonusle yerpoiicrsa. [lludparopsl. Jerurgpparopsi.

9 IIpeo6pa3soBaresu kofoB. CeneKTopbl MyabTHILIEKCOPEI. []eMy/IbTHIUIEKCOPEL.
Cymmaropsl. Komnapartope!. Ycrpoiicta caBura. Apu(pMeTHKO-10ruecKre
ycrpoiictsa (AJTY). [TapameTpr3oBaHHbIe MOAY/IH. KOHCTPYKIIMM reHepaLyu.

19

10

17 17

Paspen 4. ITocieaoBare/IbHOCTHBIE yCTPOHcTBA. Tpurrepsl. Peructpsl.
CpBurossle peructpbl. CUETUMKHU. DeMeHTbI MaMsATH. PerrcTpoBbiii daii.
TTocrosiHHbBIe 3anomMuHaroLMe ycrpoiictsa (I13Y). OnepaTyBHbIe 3alIOMUHAOLLHEe
ycrpoticta. Crek. KoneliepHast 06paboTka.

20

10

10

17 17

Paspen 5. Koneunbie apromarbl. OCHOBHbIE H/Ied KOHEUHBIX aBTOMAaToB. KoHeuHbIi
aBromatr Mypa. Koneusneiit asromar Musnu. ['pade! 1 TabuLip! IepexofoB KOHEUHBIX
aBTOMAaTOoB. Tab/HLIbI BBIXOZ0B KOHEUHBIX aBTOMATOB. KozjipoBaHKe COCTOSTHHIA.
Orarnbl NPOeKTUPOBAHHMsI KOHEUHBIX aBTOMATOB. MeTo/ibl ONMCcaHHs! KOHEYHbIX
aBTromaroB. Peaymsariust npotokonoB UART, SPI u I12C c nomolipio KOHEUHBIX
aBroMatoB. Peaymsarus anroputMa CORDIC c momoribto KOHeUHbIX aBTOMATOB.

21

11

10

17 17

Paspen 6. cnosib porieccopHOro MoAyss. [IporpaMMHble U arnmapatHble
ripolieccopHele MoZyu. HacTpolika 1MH afipeca U [JaHHBIX B MPOLIECCOPHOI
crcteme. HacTpoiika TakoBOro cUrHaza u curiana copoca. Hactpoiika azpecHoro
MPOCTPAHCTBA U BEKTOPA MpepbiBaHuid. Vcronb3oBaHue 6JI0KOB MapasiesbHoro

19

10

BBOga-BeiBoza (P10). Vicnosnb30BaHue 10/1b30BaTeNbCKUX MOZY/IEHt.
IporpamMmMKpoBaHe NMPoLeCCOPHOTo MoAy/st Ha si3bike C.

17 17

Bcero 3a 9 cemecTp 108 51 17 34 57

100 100

Bcero no gucuuninHe 108 51 17 34 57

100 100

3.2. JTaGopaTOpHBIi NPAKTUKYM

Homep u HauMeHOBaHHE
pa3jenia JUCIAILTHHBI

Tema /1a00paTOPHOro NPaKTUKyMa

Oo0neMm,

ayf.
yacoB

Paszpen 2. OcHOBBI s13bIKa
OMNMCaHUS arraparyphbl
Verilog.

3uakoMmctBo ¢ CATIIP Quartus. [IpoekTupoBaHue u
MO/Ie/TMPOBaHKe MPOCTENIIIero KOMOMHALIOHHOTO
yCTpPOICTBa.

Paszzen 3. KoMOUHAI[MOHHBIE
YCTPOMCTBA.

Pa3paboTka mapaMeTprU3UpPOBAaHHOTO KOMOWHAIIMOHHOTO
YCTPOWCTBaA.

Pasgen 4.
[TocnemoBaTennbHOCTHBIE
YCTpPOICTBA.

[TpoekTHpOBaHKe MPOCTeHIIero rdpoBoOro reHeparopa
CHUTHAJIOB.

Pasgen 5. Koneunsie
aBTOMATHI.

[TpoekTrpoBaHye MU(POBOTO yCTPOKUCTBA HA OCHOBE
KOHEUHOTO aBTOMara.

Pa3zgen 6. Mcrionb3oBaHue
TMPOL[eCCOPHOTO MOJYJISL.

[TpoeKkTHUpOBaHWe YCTPOMCTBA yTIPAaBIeHUs HAa OCHOBE
MPOLIeCCOPHOTO MOJYJIS.

Bcero 3a 9 cemectp

34

3.3. CamocrosnTenbpHas padora crygenta (CPC)

Homep n
HauMeHOBaHHe
pasjena JMCLUIIMHBI

CojaepxaHue yue0HOro 3a/jJaHUsI

Oo0neMm,
4acoB

Paspen 1. Beegenue.

N3yueHue 0cobeHHOCTelN TUCIUTUIMHBI, 3HAKOMCTBO C

6

22555




OCHOBBI apXUTEKTYPbl  |pPEKOMEH/yeMOW JTUTepaTypou.
TJINC.
Pasen 2. OCHOBBI V3yueHre peKOMeH/I0BaHHOM JIMTepaTypsl. V3yueHue prMepoB
MpoeKTHpoBaHus cucteM Ha TIJTVC u3 6ubmvroreku Quartus.
2 |s93bIKa OMUCaHUs N 9
. [TozroToOBKa K BHIMOIHEHUIO 1TabopaTopHOii paboTsl. [TogroToBKa
anmaparypsl Verilog. M o
oTuéTa 1o jaboparopHoii paboTe.
V3yueHne peKOMeH/I0BaHHOM JIUTepaTypsl. M3yueHre npumepoB
Pazgen 3.
nipoekTrpoBanus cucteM Ha [TJIVC u3 6ubmorekn Quartus.
3  |KombuHaI[OHHEIE - 9
. IMoaroToBKa K BBITIOJTHEHUIO J1abopaTopHo# pabotsl. ITogroroBka
yCTPOWCTBA. ] o
oTuéTa 1o jaboparopHoii paboTe.
V3yueHre peKOMeH/I0BaHHOM JIUTepaTyphbl. V3yueHHe prMepoB
Pasnen 4.
nipoekTrpoBanus cucreM Ha [IJIVC u3 6ubmmoreku Quartus.
4  |[locnemoBarenbHOCTHBIE N 10
M IMoaroToBKa K BBITIOJTHEHUIO J1abopaTopHoi pabotel. ITogroroBka
yCTpPOWCTBa. i o
oTuéTa 1o jaboparopHoii paboTe.
W3yueHne peKOMeH/I0BaHHOM JIUTepaTyphbl. M3yueHHe NprMepoB
5 Pa3pen 5. Koneunsie npoekTrpoBanus cucreM Ha [IJIVC u3 6ubmmoreku Quartus. 10
aBTOMaThI. ITozroroBKa K BbINOIHEHU!O labopaTopHOii paboTsl. ITogroToBka
oTuéTa 1o jaboparopHoii paboTe.
V3yueHne peKOMeH/I0BaHHOM JIUTepaTyphl. M3yueHue NprMepoB
Pazpen 6.
rpoeKTUpoBaHus cucteM Ha ITJIVIC u3 bubnvoreku Quartus.
6 |Mcnons3oBaHue o 10
ITozroToBKa K BBINOIHEHH!O labopaTopHOii paboTsl. [TogroToBka
TIPOLIeCCOPHOTO MOAY/S. | '\ o
oTuéTa 110 1abopaTopHoii pabore.
Bcero 3a 9 cemectp 57
4. ®OPMbI KOHTPOJII OCBOEHUSA TNCLHUITIVINHBI
CEMECTP HEJAEJIN CEMECTPA
12|13/ 4 |5/ 6|7 (8 9 |10(11|12 |13 14 (15| 16 17
9 JIP| |OP|JIP| |JIP| P JIP JIP ap Bomnp.Iud.3au, aud. 3au.
YcnoBHble 0603HaUEHUSI:
e [IP — aparHoCTHUeCKasi paboTa;
e Bormp.[Iud.3au — Borpock K AuddepeHIIPOBAHHOMY 3aueTy;
¢ JIP — naboparopHas paboTa;
e 1ud. 3au. — auddepeHLIMPOBAHHbII 3aueT.
TeKymuii KOHTPOJ/Ib YCIIEBAeMOCTH CTYZE€HTOB TIPOBOZIUTCS B IUCKPETHBIE BpeMeHHbIe MHTEPBAJIbI B
ciefyroumx popmax:

e UAarHoOCTUYeCKas pabora;
e BOMPOCHI K AutdepeHIMpOBAHHOMY 3aUeTy;
e jyaboparopHas pabora.

IIpomexyTouHas arTecTanus IIPOBOJAUTCS B hopMax:
e muddepeHMPOBaHHBIN 3aUeT.

7 22555



5. YYEBHO-METOJIMYECKOE 1 THO®OPMAIIMOHHOE OBECIIEUEHUE
TCIUATUIVHBI

5.1. OcHOBHas JiMTeparypa no JUCLUILIMHE:

1. A. K. HapsimikuH. . Iudposslie ycTpoiictBa 1 Mukpornpoueccopsl. M.: Akagemusi, 2008, 200 3k3.

2. A. M. CaxHes. . Lludpossle ycTpoiicTBa M MUKpoIipoLieccopbl. Mocksa: FOpaiit, 2020, s51. pec.

3. A. X. Mypcaes, O. W. Bypenesa. . [IpakTvKyM 1o NpoeKTHUpoBaHH1I0 Ha s3bikax VerilogHDL u
SystemVerilog. Cankr-ITetepOypr: Jlaub, 2022, 351. pec.

4. [I. M. Xappuc, C. JI. Xappuc. . [ludpoBast cxeMOTeXHHKa ¥ apXUTeKTypa KoMmrbioTepa. Waltham:
Morgan Kaufman, 2013, a51. pec.

5. K. Makcowunz. . IIpoekrupoBanue Ha [TJIVIC. ApxureKTypa, cpescTBa U MeToAbl. Kypc mosozoro Goiina.
M.: AOO3KA-XXI, 2007, sn. pec.

6. O. H. My3biueHko. MeToabl cuHTe3a KOHeuHbIx aBToMaros. CI16.BI'TY "BOEHMEX" um. [I. @.
YcruHoBa, 2012, 73 3K3.

5.2. JlonionHUTeNbHAs IUTepaTypa Mo JUCLUIUIUHE:
He Tpebyercsl.

5.3. [lepuoguyeckue U3gaHus:
He TpeOyroTCs.

5.4. TlepeueHb peCcypcoB HH(POPMAI[HOHHO-TEIEKOMMYHHKAIIMOHHOH ceTy "VIHTepHeT", HeoOOXOAUMBIX [1/IsT
OCBOEHUS! TUCIUTUIMHBI, 3/IEKTPOHHBIE OMOTHOTEUHbIE CUCTEMBI:

1. http://library.voenmeh.ru — ®yHnzaamenransHas 6ubmuoreka BI'TY «BOEHMEX» um. .®. YcTrHORBS;

2. http://e.lanbook.com — 3BC JlaHsb;

3. http://urait.rua — O6pa3oBaTenbHas maarhopma «FOpaiT». [/ By30B U CCy30B.;

4. https://marsohod.org/ — FPGA 06ror: oribIT, 0T/1a/iKa, POrpaMMypoBaHue Ha Verilog;

5. https://www.terasic.com.tw/cgi-bin/page/archive.pl?Language=English&No0=836 — Terasic - SoC
Platform - Cyclone - DE1-SoC Board;

6. https://e.Janbook.com/book/322511 — 3BC JlaHs;

7. https://kit-e.ru/kratkij-kurs/ — Kparkuii kypc HDL. fI3bik Verilog.

CorpeMeHHbIe MpodeccroHanbHbIE 0a3bl JAHHBIX:

1. https://rusneb.ru — HaijuoHansHas 3/eKTpoHHas 6ubmoreka (HOB);

2. https://cyberleninka.ru/ - HayuHast anekTpoHHasi 6ubsmoreka «KubepieHnHKa»;
http://www.rfbr.ru/rffi/ru/library - TlonHoTekcToBast 3nekrponHas 6ubmmoTeka Poccutickoro oHza
(byHIaMeHTa/TbHbIX UCC/IeI0BaHUH.

VHdopmaLMoHHbIe CIIPaBOYHbIE CHCTEMBI:
1. Tex3kcriept — MIHGOpPMAaIMOHHBIM ITOPTa TEXHUUYECKOTO peryiupoBanyst: HopMebl, mpaBu/ia, CTaHAAPTEI
P®;
2. http://library.voenmeh.ru/jirbis2/index.php?option=com_irbis&view=irbis&Itemid=457 - /] I'OCTos
cobcrBenHoi reHepauyu BI'TY "BOEHMEX" um. []. ®. YcTrHOBa;
3. http://www.consultant.ru/- KoncyneranTtIntoc- nH(OpMalioHHBIH [TOpTaa paBoBOM MH(POPMAaLUH.
5.5. ITporpamMmHOe obecrieueHue:
He Tpe0dyeTcs.

5.6. UH(dopmaloHHbIe TeXHOJIOTUU:

B3anMogelicTBHe ¢ obyuarormucs rocpezctsoM OMIOC Moodle BI'TY «t BOEHMEX» um. [].®. YcTuHOBa.



6. MATEPUAJ/IBHO-TEXHUYECKOE OBECIIEYEHUWE JUCITUII/INHBI

6.1. JleKijnoHHbIE 3aHATHSA:

CreLa/IM3UpOBaHHbIe TpeOOBaHus 110 000PYZAOBaHMIO OTCYTCTBYIOT; ayAUTOPHUS C TIOCAZOUHBIMU
MeCTaMHU I10 KOJIMYeCTBY CTYZIeHTOB; [OCKa.

6.2. J/TabopaTopHbIe 3aHATHA:
1. ITpoexkTop.

6.3. IIpouee:

1. pabouee MeCTO Tperno/aBare/isi, OCHAILIEHHOe KOMITBIOTEPOM C JOCTYIoM B VIHTepHeT;
2. paboure MecTa CTy/IeHTOB, OCHAIL[eHHbIe KOMITbIOTEpaMH C JOCTYTIOM B VIHTepHeT, rpeiHa3HaueHHbIe
[71s1 pabOThI B 3/IEKTPOHHOI 00pa30BaTe/IbHOM Cpefie.



ITpunoxenue 1
K paoueii mporpaMme AMCLUILIHHbI
IIPOEKTUPOBAHUE LIU®POBBIX CUCTEM HA IIVIUC

AnHoTanusa paboueii nporpaMMsl

Ouctuminaa ITIPOEKTUPOBAHUE IIA®POBBIX CUCTEM HA IIJIUC sBrsieTcs AUCLUTTHHON
yacTH, opMupyeMoii yuacTHUKaMH 00pa3oBaTe/IbHBIX OTHOIIEHH#H 0/10Ka 1, MporpaMMsbl MOTOTOBKH T10
HarpapsieHuto 11.05.01 PaduosnekmpoHHble cucmemMbl U KoMn/aeKCbl. [JUCITUTIINHA peann3yeTcs: Ha (akKy/ibTeTe
U Vudopmaumonnbix U ympapasomux cucremM BI'TY "BOEHMEX" um. [O.®. YcruHoBa kadexmpoit 14
PAIVOSJIEKTPOHHBIE CUCTEMBI YITPABJIEHUA.

JucrunivHa HatjesieHa Ha hopMHpOBaHHe KoMhemeHYuli:
TICK-1 criocobHOCTh OCYIECTBSITh AHAMN3 COCTOSIHUSL HAyYHO-TeXHUYECKOM MPo0/IeMBl, OTIpeZeNsiTh [eld 1
BBITIO/THATE TIOCTAHOBKY 3a/iad TTPOEKTHUPOBAHKS;
TICK-4 criocobHOCTh pa3pabaThiBaTh 1UGPOBLIE PaJUOTEXHUUECKHE YCTPONCTBA HA COBPEMEHHOM I[U(POBO
3/IEMEHTHOM 0a3e C UCT0/Ib30BaHNEM COBPEMEHHBIX MTAKETOB MPUKJIAZHbIX TIPOTPAMM.

CogeprkaHue AUCLMITIMHBI OXBaThIBaeT KPYT BOMPOCOB, CBSI3aHHBIX C IIPOEKTHPOBaHKEM LM(POBLIX CUCTEM Ha
COBPEMEHHBIX IPOrpPaAMMUPYEMBIX JIOTUYeCKUX UHTerpa/bHbIX CXeMax C MCIIO/Ib30BAHHWEM sI3blKa OITUCAHUS
anmnaparypsl Verilog.

[TporpamMmoi1 AUCLIUIIMHEI TIPe/lyCMOTPEHBI CJle[yIoIIe BH/bI KOHTPOJIA:

TeKyuii KOHTPOJ/Ib YCIIEBAeMOCTH CTYE€HTOB IIPOBOAAUTCS B IUCKPETHbIE BpeMeHHble HHTepPBAa/IbI B
cnepyronumx dhopMax:
e IMarHocTUYeckas pabora;
e BOMPOCHI K A depeHIIIPOBaHHOMY 3aueTy;
e jyaboparopHas pabora.

ITpoMexxyTouHasi aTTecTalys MPOBOAUTCS B (hopmax:
e uddepeHMPOBAHHBIN 3a4erT.

OO01jast  TPYyI0EMKOCTb OCBOEHHUSI [AUCLUIUIMHBI cocTaBiaseT 3 3.e., 108 u. TIporpamMMoM AWCIUITHHBI

MIpelyCMOTPEHbI JIEKIIMOHHBIe 3aHsTHS (17 4.), mabopatopHelii MpakTHKyM (34 4.), camocTosTe/lbHasA paboTa
ctyzeHrta (57 4).
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IIpunoxenue 2

K paoueii mporpaMme AMCLUILIHHbI
INPOEKTUPOBAHUE LIU®POBBLIX CUCTEM HA IIVTUC

TEXHOJ/IOI'U 1 ®OPMbI OBYUYEHUA

PekoMeH/Jaliiy 110 0CBOEHHIO JUCHUILTHHBI /I CTyAeHTa

TpynoeMKOCTb OCBOEHMS JUCLMITIMHEI cocTaBageT 108 4., u3 HUX 51 4. ayJUTOPHBIX 3aHATHM, U 57 4.,

OTBeZIEHHBIX Ha CaMOCTOSITE/IbHYIO PaboTy CTyzeHTa.

PekoMeHzIalIK  TI0  pacripe/ie/ieHHI0  yueOHOTO BpeMeHU M0 BHJ]AM CAMOCTOSITE/TbHOM paboThl M

pasjeniam JVCIUI/IMHLI TIPUBE/IeHbI B TabTHIIE.

KoHTponb 0CBOeHUMs! AWUCLMIUVIMHBI IIPOM3BOAWUTCS B COOTBeTCTBUM C IlonokeHHMeM O TeKylleM,
py6eKHOM KOHTPOJIe YCIIeBaeMOCTH U TIPOMEKYTOUHOM aTTecTariiy 00yJarouxcsl.

®opMBbl KOHTPOJISI M KPUTEPUH OLIeHUBAHUs TIPYBe/ieHbl B TPUIOKeHHH 3 K Paboueii mporpamme.
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HaumeHoBaHune padoThI PexomeHjyemas 1uTeparypa prn?{?éKOCTb’
Paspen 1. Beepenue. OcHoBbl apxutekTypsl IVIVIC.
K. Maxkcdunz. . [IpoekTrpoBaHue Ha
N3yueHue ocobeHHOCTel AUCLUTUIMHBI, 3HaKOMCTBO ¢ | TIJTMC. ApxuTeKTypa, CpeiCTBa U 9
pPEKOMeHIyeMOM JIUTepaTypou. MeTozbl. Kypc mosioporo 6otirja: M.:
OOO3KA-XXI, 2007 (2-6)
Wroro no pasgeny 1 9
Pa3gen 2. OcHOBBI A3bIKA ONMMCAHNA anmaparypsl Verilog.
A. X. Mypcaes, O. 1. Bypenesa. .
[IpakTUKyM IO NPOEKTUPOBaHUIO Ha
si3biKax VerilogHDL u
SystemVerilog: Caukr-ITeTepOypr:
N3yuenne pekoMeHZi0BaHHOM uTepaTyphl. M3yueHue Jlanb, 2022 (1)
MpUMepOB TpoeKTHpoBaHusi cucteM Ha [TJINC u3 M. M. Xappuc, C. JI. Xappwuc. .
6ubnuoreky Quartus. IToAroTOBKA K BLITOJIHEHHIO [udporas cxeMoTexHHKA U 9
naboparopHoii paboTkl. TToAroTOBKa OTUETA TIO apxyTeKTypa Kommnbtotepa: Waltham:
yabopaTtopHoi pabore. Morgan Kaufman, 2013 (4-5)
K. Maxkcdung. . [IpoekTvpoBaHue Ha
[IJIMC. ApxuTekTypa, CpefcTBa U
MeTozbl. Kypc Mosiomoro Gotirja: M.:
OOOSKA-XXI, 2007 (9, 16)
Wroro no pasgeny 2 9
Paspen 3. KoMOMHaIIOHHBIE YCTPOICTBA.
. M. Xappuc, C. JI. Xappwuc. .
Ludposasi cxeMOTeXHUKA U
apxvTeKTypa Komrnbtotepa: Waltham:
Morgan Kaufman, 2013 (2, 4-5)
A. M. Caxses. . Hudpossie
N3yuenne pekoMeHZi0BaHHOM /inTepaTyphl. Mi3yueHre | yCTpoMCTBa M MUKPOIIPOL|ECCOPBI:
TpUMepOB TIpoeKTHpoBaHusi cucteM Ha [TJINC u3 Mocksa: FOpaiit, 2020 (1-3)
oubmmotekn Quartus. IToAroTOBKA K BHIOTHEHUIO A. K. Hapoiikys. . udpossie 9
naboparopHoii pabotsl. ITogroroBka oTuéTa Mo YCTPOWCTBA U MUKPOIPOLIECCOPBI:
yabopaTtopHo# pabore. M.: Akagemus, 2008 (6-12)
A. X. Mypcaes, O. U. Bypenesa. .
ITpakTHKyM IO MPOEKTUPOBAHUIO Ha
si3pikax VerilogHDL u
SystemVerilog: Cankr-ITetepOypr:
Jlans, 2022 (2)
Wrtoro no pasgeny 3 9
Pa3pen 4. ITociepoBaTeIbHOCTHBIE YCTPOMCTBA.
N3yueHune pekoMeHA0OBaHHOU JiuTepaTypkl. M3yueHue . M. Xappuc, C. JI. Xappwuc. . 10
TIpUMEPOB NpoeKTHpoBaHus cructeM Ha [IJIVIC u3 Ludposas cxeMoTexHHKa U
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6ubnuoreky Quartus. IToAr0TOBKA K BLITOJIHEHHIO
naboparopHoii paboTel. TToAroToBKa OTUETA TI0
nabopaTtopHoi pabore.

apxuTeKTypa Komribtotepa: Waltham:
Morgan Kaufman, 2013 (5)

A. M. Caxnes. . lludpossie
YCTPOMCTBA ¥ MUKPOIIPOLIE CCOPHI:
Mockga: FOpaiit, 2020 (4)

A. K. HapoimkuH. . [udpossie
YCTPOICTBA U MUKPOIIPOLIeCCOPBI:
M.: Akagemus, 2008 (13-16)

A. X. Mypcaes, O. U. Bypenesa. .
[TpaKTHKyM T10 IPOEKTUPOBAHUIO Ha
s3bikax VerilogHDL u
SystemVerilog: CankT-ITeTepOypr:

Jlann, 2022 (2)

Wrtoro no pazpeny 4 10
Paspen 5. KoneuHble aBTOMATHI.
A. X. Mypcaes, O. 1. Bypenesa. .
IIpakTHKyM IT0 IPOEKTUPOBAHHUIO Ha
a3bikax VerilogHDL u
SystemVerilog: Caukr-ITeTepOypr:
N3yueHne pekoMeHZI0BaHHOM JUTepaTyphl. V3yueHue Jlans, 2022 (4)
TpUMepOB TIpoeKTHpoBaHusi cucteM Ha [TJINC u3 M. M. Xappuc, C. JI. Xappwuc. .
oubmoreky Quartus. TToATOTOBKA K BBITIOTHEHUIO Ludposasi cxeMOTeXHHKA U 10
naboparopHo# paboTsl. IToAroToBKa oT4éTa M0 apxuTeKTypa Kommnbtotepa: Waltham:
nabopaTtopHoi pabore. Morgan Kaufman, 2013 (3)
O. H. My3blueHKOo. MeTo/bl CHHTe3a
KOHEeUHbIX aBToMatoB: CIT6.BI'TY
"BOEHMEX" um. [I. ®. YcTHHOBa,
2012 (1-4)
Wroro no pasgeny 5 10
Paspen 6. Vicnosib30BaHue MPOLIECCOPHOr0 MOAYJIS.
K. Makcdung. . IIpoektupoBaHue Ha
ITJINC. ApxuTekTypa, CpeicTBa U
V3yueHue pekoMeHJ0BaHHOU iTepatypel. Visyuenue |metopbl. Kypc Monozoro 6otirja: M.:
TIpUMEPOB NpoeKTHpoBaHus cructeM Ha [IJIVIC u3 OOO3KA-XXI, 2007 (13)
6ubnmoreky Quartus. IToAroTOBKA K BLITTOJTHEHHIO A. X. Mypcaes, O. U. BypeHesa. . 10
naboparopHo# paboTsl. IToAroToBKa oT4éTa 1O IIpakTHKyM ITO IPOEKTUPOBAHUIO Ha
naboparopHo# paborTe. s3biKax VerilogHDL u
SystemVerilog: Cankr-ITetepOypr:
Jlans, 2022 (7)
Wrtoro o pasgeny 6 10
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IIpunoxenue 3
K paoueii mporpaMme AMCLUILIHHbI
MIPOEKTUPOBAHUE IIU®POBBIX CUCTEM HA ITJINC

®OH/J] OODEHOYHBIX CPECTB

®oH/[| O1[eHOYHBIX CPe/CTB, MO3BOJISIOIIHE OL[eHUThL Pe3y/IbTaThl 06yUeHH s 10 JaHHOM AUCIUIT/IMHE, BKIFOYAIOT
B ce0s:

e UarHocTUYecKas paborta

e BOMPOCHI K AubdepeHI[IPOBAHHOMY 3aUeTy;
¢ jylabopaTopHasi paboTa;

e muddepeHITMPOBAHHLIN 3aUeT.

Kputepuu oneHuBaHus

Juarnocruyeckas pabora
[uarHocTtrueckast pabora mpoBogutcs B popme Tecta B SMOC Moodle:

e IIpU NIPaBWJILHOM OTBeTe MeHee yeM Ha 60% BOIPOCOB - He aTTeCTallys;
¢ TIpU MpaBUILHOM OTBeTe Ha 60% BOTIPOCOB U OoJiee - aTTecTarysl.

Bonpocs! k guddepeHurpoBaHHOMY 3aueTy
Iepeuens Borpocor ony6srkoBad B DMIOC Moodle Ha cTpaHuile Kypca.

JIaGoparopHas pabora
I[Tocsie BBIMIOTHEHHUS 1abOpaTOpHOI PabOThI, CTYZIEHT TOTOBUT OTUET, CAAEeT ero Mperno/jaBaTeso, a janee
MPOUCXOJUT cobece[0BaHKe, HAallpaB/IeHHOE Ha BbISB/IEHHE CTENIEHH YCBOEHHsI MaTepuraria.

JAuddepennypoBanHblii 3aueT

JuddepeHtiipoBaHHbIN 3aueT CAaeTcsl IPY YCI0BUU MOJIHOTO BBINOTHEHUsI T'padiKa KOHTPOIBHbIX
MepornpusThil. Ha audd. 3auete ctyneHTy Boigaetcs TecT U3 10 BoripocoB. [1pu rpaBULHOM OTBeTe Ha 6
BOIIPOCOB CTYZeHT M0/1y4yaeT "yA0BJIeTBOPUTE/BHO", TIPU IPaBU/IBHOM OTBeTe Ha 7-9 BOIIPOCOB - "Xopouio",
TP [IPaBUILHOM OTBeTe Ha 10 BOIpPOCOB - "OT/IMYHO".
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[MacriopT doHa OLIEHOUHBIX CPeJICTB

AypuTopHBIe <
3aHATHA B w E
KOHTaKTHOM =g % u=:“ g %
a dopme = S 5 T &
= 58 £E <8
OO HaumenoBanue o = g X S = 8 o
£ F-é-? pasjesioB u 75 AR E & E T
N & | AMAAKTHYeCKHX eJMHUIY 8 8 E %E’ g o S g E %
o 0| g §E|E8 S5
RIEIg&IYS 53 o o
& E | (=
= O O =
= = o
Pa3pen 1. BBepenue. Bonpocs! K
5 9 |OcHoBBI apxuTeKTYpBl | 11 2 2 0 9 16 | 16 |muddepeHripoBaHHOMY
IJINC. 3aueTy
Pa3pen 2. OcHoOBBI
5 9 |sA3BbIKa omHMCcaHUA 18 | 9 3 6 9 16 | 16 | JlabopatopHas paboTa
annaparypsl Verilog.
Pa3pen 3.
5 9 |KomOuHaALHOHHBIE 19 | 10 | 3 7 9 17 | 17 | JlabopatopHast paboTa
ycTpoicTBa.
Pa3pen 4.
5 9 |IIocnegoarensHocTHBIE| 20 | 10 3 7 10 17 | 17 | JlaboparopHasi paboTa
ycTpoiicTBa.
5 9 Paspen 5. Koueunnie 21 | 11 4 7 10 17 | 17 | JlaboparopHas pabora
aBTOMAThl.
Pa3pen 6.
5 9 |Acnonn3oBanue 19 | 9 2 7 10 | 17 | 17 | JlaboparopHas paboTa
MPOLeCCOPHOT0 MOJYJISA.
Bcero 3a 9 cemectp 108 | 51 | 17 34 57 | 100 | 100
Bcero no gucuunInHe 108 | 51 17 34 57 | 100 | 100
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IICK-1

Kputepuu oneHuBaHus

Ne 1

Ne 2

Ne 3
Ne 4

Ne 5
Ne 6
Ne 7
Ne 8
Ne 9

Ne 10
Ne 11

Ne 12
Ne 13
Ne 14
Ne 15
Ne 16
Ne 17
Ne 18
Ne 19
Ne 20
Ne 21
Ne 22
Ne 23

Ne 1

Bonpocbl omKkpbimoz2o muna:

Kakoe ksroueBoe €/10BO si3biKa Verilog oTBeuyaeT 3a OTKPBIBAIOIIYIOCS MTPOLIeAYPHYTO
CKOOKY?

Kakoe ksroueBoe €/10BO si3bika Verilog oTBeuaeT 3a 3aKpBIBArOIIYIOCS MPOLIEAYPHYIO
CKOOKY?

Kaxkoe k/roueBoe c/0BO si3bika Verilog oTBeuaeT 3a 00bsABIEHHE O/10Ka BhIOOpa?

Kakoe k/roueBoe €/10BO si3biKa Verilog oTBeuaeT 3a 00bsIB/IEHNE 3HAUEHMUS T10
YMOJTYaHHIO B O7I0Ke case?

Kaxkoe k/roueBoe c/ioBo si3bIka Verilog oTBeuaet 3a 06bsiBNIeHHE MOZY/IS?

Kakoe kstoueBoe €/10BO si3bika Verilog oTBeuaeT 3a OKOHUaHHe OOBSIB/IEHUS] MOZYJIS?
Kakoe kroueBoe €/10BO si3bIKa Verilog oTBeyaeT 3a yC/I0BHbIN oriepaTop?

Kaxkoe kitoueBoe c/10Bo si3bika Verilog oTBeuaeT 3a 00bsiB/IeHHe BXOZHOTO TIOPTa?
Kaxkoe k/toueBoe c/10Bo si3bIKa Verilog oTBeuaeT 3a 00bsiB/IeHHe AByHApaB/ieHHOTO
nopra?

Kaxkoe k/toueBoe c/10Bo si3bIKa Verilog oTBeuaeT 3a 00bsiB/IeHHe BBIXOAHOTO TIOpTa?
Kakoe KiroueBoe €/10BO si3blKa Verilog oTBeuaeT 3a 00bsiBiieHHe 0/10Ka, 3aITy CKArOLerocst
OJJIH pa3 IIpy Havajle MOJe/ITMPOBaHUS?

Kakoe kroueBoe €/10BO si3bika Verilog oTBeuaeT 3a 00bsiBsieHHe 0710Ka, B KOTOPOM
JOIyCKaeTCsl UCIOIb30BaTh OJIOKMpYIOLee U HeOIOKUpYyIolliee MprCcBauBaHUe?
Kakoe kiroueBoe €/10BO si3biKa Verilog oTBeuaeT 3a 00bsiB/ieHHe HENIPEPHIBHOTO
[IpUCBauBaHUsA?

Kakoe kiroueBoe €/10BO si3bika Verilog oTBeuaeT 3a 00bsiB/ieHe HETIPEPHIBHOTO
[IpUCBauBaHUsA?

Kakoe kroueBoe €/10BO si3bika Verilog oTBeuaeT 3a 00bsiB/ieHHe peructpa?

Kaxkoe k/roueBoe c/i0BO si3bIka Verilog oTBeuaet 3a 00bsIB/IEHHE TPOBOTHUKA?
Kakoe k/roueBoe €/10BO si3biKa Verilog o003HauaeT hpoHT cUrHasaa?

Kakoe kroueBoe €10BO si3bika Verilog o6o3HauaeT cpe3 curxana?

C momoIIIbI0 Kakoro oreparopa si3bika Verilog ocyijectisieTcsi HeOMOKUpytoiee
rpycBaviBaHue?

C momoIIIbI0 Kakoro oreparopa si3bika Verilog ocyijecTeisieTcsi 6/1I0KApYoLLee
rpycBaviBaHue?

C noMol1[bI0 KaKoro omneparopa sisblka Verilog ocyliiiecTBisieTcs MHBepCUsl CUTHamA?
Kakum cumBosioM B si3bike Verilog 0603HauaeTcsi HEM3BECTHOe COCTOSTHUE?

Kakum cumBosioM B si3bike Verilog 0603HauaeTcsi BHICOKOMMITEJaHCHOE COCTOsIHUE?
Bonpocbl 3akpbimo2o muna:

Ha kakoii 13 npuBeIEHHbIX BpEMEHHbBIX JAharpaMM MpUBeJieH pe3y/bTaT MOJe/TMpOBaHus
cefyroLero koga?

“timescale 1ns/1ns
module Q1;
reg [1:0] data;

initial begin

data = 2’b00;
#10;
data = 2°b01;
#10;
data = 2’b10;
#10;
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data = 2’b11;
#10;
end
initial
$dumpvars;
endmodule
<figure class="image"><img

src="https://1k.voenmeh.ru/rpd/media/image_1719070475.png"></figure>

Ne 2 Ha kakoi1 13 nprBeéHHBIX BpeMeHHbBIX ArarpaMM TpUBe/ieH pe3y/bTaT MOJe/TuPOBaHMUs
c/efyroLero Kozga?

“timescale 1ns/1ns
module Q1;
reg [1:0] data;
initial begin
data = 2’b00;
#20;
data = 2’b01;
#20;
data = 2’b10;
#20;
data = 2’b11;
#20;
end
initial
$dumpvars;
endmodule
<figure class="image"><img

src="https://Ik.voenmeh.ru/rpd/media/image_1719070527.png"></figure>

Ne 3 Ha kakoi1 13 npuBeEHHBIX BpeMeHHBIX ArarpaMM TpUBe/ieH pe3y/bTaT MO/Je/TMPOBaHMUs
CefymoLero Koga?

“timescale 1ns/1ns
module Q1;
reg [1:0] data;
initial begin
data = 2°b11;

#10;
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data = 2°b00;
#10;
data = 2°b11;
#10;
data = 2°b00;
#10;

end

initial
$dumpvars;

endmodule

<figure class="image"><img
src="https://Ik.voenmeh.ru/rpd/media/image_1719070549.png"></figure>

Ne 4 Ha kako#i 13 TIprBe/IEHHBIX BpeMEHHBIX [JiarpaMM NPHBeZieH pe3y/IbTaT MOZe/TMPOBaHHS
C/ieflyroLero Koga?

“timescale 1ns/1ns
module Q1;
reg [1:0] data;
initial begin
data = 2°b01;
#10;
data = 2’b10;
#10;
data = 2°b01;
#10;
data = 2’b10;
#10;
end
initial
$dumpvars;
endmodule
<figure class="image"><img
src="https://Ik.voenmeh.ru/rpd/media/image_1719070575.png"></figure>

Ne 5 Ha kakoii 13 npuBe/jEHHBIX BpeMeHHbIX jUarpaMm IprBe/ieH pe3ysibTaT MOZeNMpOBaHuUs
CJlelyroLero Koga?

“timescale 1ns/1ns

17



module Q2;

reg [2:0] data;

initial begin
data = 3’b101;
#10;
data = 3’b100;
#10;
data = 3’b110;
#10;
data = 3’b010;
#10;

end

initial
$dumpvars;

endmodule

<figure class="image"><img
src="https://Ik.voenmeh.ru/rpd/media/image_1719070653.png"></figure>

Ne 6 Ha kakoii 13 nipyBe/jEHHBIX BpeMeHHBIX JUarpaMm IprBefieH pe3yJibTaT MOZeNMpOBaHuUs
clefiyrolLero kozga?

“timescale 1ns/1ns
module Q2;
reg [2:0] data;

initial begin

data = 3°’b000;
#10;
data = 3’b001;
#10;
data = 3’b010;
#10;
data = 3°’b100;
#10;

end

initial
$dumpvars;
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endmodule
<figure class="image"><img
src="https://Ik.voenmeh.ru/rpd/media/image_1719070675.png"></figure>

Ne 7 Ha kakoii 13 npuBeJéHHBIX BpeMeHHbIX AuarpaMM MpuBe/ieH pe3y/bTaT MoJe/TMpPOBaHMs
cleyrolero Kojga?

“timescale 1ns/1ns
module Q2;
reg [2:0] data;
initial begin
data = 3’b000;
#10;
data = 3’b001;
#20;
data = 3°b010;
#20;
data = 3°b100;
#10;
end
initial
$dumpvars;

endmodule

<figure class="image"><img
src="https://Ik.voenmeh.ru/rpd/media/image_1719070723.png"></figure>

Ne 8 Ha kakoii 13 nprBejEHHBIX BpeMeHHBIX JUarpaMMm IprBe/ieH pe3yJibTaT MOZeNnpPOBaHuUs
crlefyrolLero kozga?

“timescale 1ns/1ns
module Q2;
reg [2:0] data;

initial begin

data = 3’b101;
#20;
data = 3’b100;
#20;
data = 3’b110;
#10;
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data = 3’b010;
#10;
end
initial
$dumpvars;
endmodule
<figure class="image"><img

src="https://1k.voenmeh.ru/rpd/media/image_1719070743.png"></figure>

Ne 9 Ha kakoi1 13 nprBeéHHBIX BpeMeHHbBIX ArarpaMM TpUBe/ieH pe3y/bTaT MOJe/TuPOBaHMUs
cefyroLero Kozga?

“timescale 1ns/1ns
module Q3;
reg [3:0] data;
initial begin
data = 4’b1000;
#10;
data = 4’b0100;
#10;
data = 4’b0010;
#10;
data = 4’b0001;
#10;
end
initial
$dumpvars;
endmodule
<figure class="image"><img

src="https://Ik.voenmeh.ru/rpd/media/image_1719070818.png"></figure>

Ne 10 Ha kakoi1 13 nprBeEéHHBIX BpeMeHHBIX ArarpaMM TpUBe/ieH pe3y/bTaT MOJe/TMPOBaHMUs
cefymoLero Kozga?

“timescale 1ns/1ns
module Q3;
reg [3:0] data;
initial begin
data = 4’b0001;

#10;
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data = 4’b0010;
#10;
data = 4’b0100;
#10;
data = 4’b1000;
#10;
end
initial
$dumpvars;
endmodule
<figure class="image"><img
src="https://Ik.voenmeh.ru/rpd/media/image_1719070836.png"></figure>

Ne 11 Ha kakoii 13 nipyBejEHHBIX BpEMeHHBIX JUarpaMM IpyBefieH pe3yJibTaT MOZeNnMPOBaHuUs
C/leflytolero Koga?

“timescale 1ns/1ns
module Q3;
reg [3:0] data;
initial begin
data = 4’b1000;
#10;
data = 4’b0100;
#20;
data = 4’b0010;
#10;
data = 4’b0001;
#20;
end
initial
$dumpvars;
endmodule
<figure class="image"><img
src="https://Ik.voenmeh.ru/rpd/media/image_1719070856.png"></figure>

Ne 12 Ha kakoii 13 nipyBejEHHBIX BpeMeHHBIX JUarpaMMm TprBe/ieH pe3ysibTaT MOJeNMPOBaHuUs
C/leflytolero Koga?

“timescale 1ns/1ns

module Q3;
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reg [3:0] data;
initial begin
data = 4’b0001;
#20;
data = 4’b0010;
#10;
data = 4’b0100;
#10;
data = 4’b1000;
#20;
end
initial
$dumpvars;
endmodule
<figure class="image"><img

src="https://Ik.voenmeh.ru/rpd/media/image_1719070878.png"></figure>

Ne 13 Ha kakoii BpeMeHHO! JuarpaMMe MoKa3aHbl KOpPEKTHbIE pe3y/bTaTbl MOZe/IMPOBaHus
[IpUBEZEHHOIO MOAYJISA?

module func(
input [1:0] a, b,
input [1:0] op,
output reg c

);

always @(*)

case (op)

2'b00: c = a ==b;
2'b01: c=a!=b;
2'b10: c =a <b;
2'bll:c=a>b;
endcase
endmodule

<figure class="image"><img
src="https://Ik.voenmeh.ru/rpd/media/7_1719090119_1719141309.png"></figure>

Ne 14 Ha kakoii BpeMeHHOU JuarpaMMe noKa3aHbl KOpPeKTHbIE pe3y/bTaThl MOZe/IMPOBaHus
MPUBELEHHOTO MOAYA?

module func(
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input [1:0] a, b,
input [1:0] op,
output reg c

);

always @(*)

case (op)

2'b00: c = a ==b;
2b01: c=a!=b;
2'b10: c=a<=b;
2bll:c=a>=b;
endcase
endmodule

<figure class="image"><img
src="https://Ik.voenmeh.ru/rpd/media/7_1719090119_1719141314.png"></figure>

Ne 15 Ha kakoif BpeMeHHOM JuarpaMMe 1oKa3aHbl KOpPeKTHbBIE pPe3y/IbTaThl MOZie/IPOBaHus
TIPUBEJIEHHOTO MOJTYJISA?

module func(
input [1:0] a, b,
input [1:0] op,
output reg ¢

);

always @(*)

case (op)

2'b00: c = a == b;
2b01: c=a!=b;
2b10: c = a==b;
2bll:c=a'!=b;
endcase
endmodule

<figure class="image"><img
src="https://lk.voenmeh.ru/rpd/media/7_1719090119_1719141319.png"></figure>

Ne 16 Ha kakoif BpeMeHHOM JuarpaMMe roKa3aHbl KOpPeKTHBIE Pe3y/IbTaThbl MOZe/TPOBaHMs
IPYUBEEHHOI0 MOAY/IA?

module func(
input [1:0] a, b,

input [1:0] op,
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output reg c

);

always @(*)

case (op)

2'b00: c = a <=b;
2'b0l:c=a!=b;
2'b10: c = a >=b;
2bll:c=a!=b;
endcase
endmodule

<figure class="image"><img
src="https://Ik.voenmeh.ru/rpd/media/7_1719090119_1719141324.png"></figure>

Ne 17 Ha kakoii BpeMeHHOM JuarpaMmMe roKa3aHbl KOpPeKTHbIe pe3y/bTaThl MOZie/IPOBaHus
TIPUBEJEHHOTO MOJYJISA?

module func(
input [1:0] a, b,
input [1:0] op,

output reg [1:0] c

);

always @(*)
case (op)

2'b00: c=a & b;
2'b0l:c=a|b;
2b10: c=aAb;
2'b11: c = ~a;
endcase
endmodule

<figure class="image"><img
src="https://Ik.voenmeh.ru/rpd/media/8_1719091162_1719141406.png"></figure>

No 18 Ha kakoii BpeMeHHO#1 ;arpamMMe TI0Ka3aHbl KOPPEKTHBIE Pe3y/IbTaThl MOJe/TAPOBaHMUS
TIPUBEJEHHOTO MOYJISA?

module func(
input [1:0] a, b,
input [1:0] op,
output reg [1:0] c

);
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Ne 19

Ne 20

always @(*)

case (op)

2D00: c = a & b;
2b01:c=a|b;
2'b10: c=aAb;
2'b11: c = ~b;
endcase
endmodule

<figure class="image"><img
src="https://Ik.voenmeh.ru/rpd/media/8_1719091162_1719141413.png"></figure>

Ha kakoii BpeMeHHOM JuarpaMMe 1oKa3aHbl KOPPeKTHBIE pe3y/IbTaThl MO/IeTMPOBaHUs
MPUBELEHHOTO MOAYA?

module func(

input [1:0] a, b,
input [1:0] op,
output reg [1:0] c

);

always @(*)

case (op)

2'b00: ¢ = ~(a & b);
2'b01: c =~(a|b);
2'b10: c=aAb;
default: c = ~a;
endcase

endmodule

<figure class="image"><img

src="https://Ik.voenmeh.ru/rpd/media/8_1719091162_1719141420.png"></figure>

Ha kakoii BpeMeHHOM JuarpaMmMe nokKa3aHbl KOpPeKTHbIe pe3y/bTaThl MOZe/IMPOBaHus
TPUBEJEHHOTO MOJYJISA?

module func(
input [1:0] a, b,
input [1:0] op,
output reg [1:0] c
);

always @(*)

case (op)
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2'b00: ¢ = ~(a & b);

2'b01: c =~(a|b);

2bl0: c=aAb;

default: c = ~b;

endcase

endmodule

<figure class="image"><img

src="https://lk.voenmeh.ru/rpd/media/8_1719091162_1719141425.png"></figure>

Ne 21 Ha xakoi1 BpeMeHHOM JuarpaMMe roKa3aHbl KOPPeKTHbIe pe3y/bTaThl MOleTMPOBaHUs
IPUBEEHHOIO MOAY/IA?

module func(
input [7:0] a, b,
input [1:0] op,
output reg [7:0] ¢
);

always @(*)

case (op)
2'b00: c = a + b;
2b01l:c=a-b;

default: c = 7'd39;

endcase

endmodule

<figure class="image"><img

src="https://Ik.voenmeh.ru/rpd/media/9_1719094790_1719141458.png"></figure>

Ne 22 Ha kakoii BpeMeHHOM JuarpaMMe nokKa3aHbl KOpPeKTHbIe pe3y/bTaThl MOZe/IMPOBaHus
TIPUBEJEHHOTO MOJYJISA?

module func(
input [7:0] a, b,
input [1:0] op,
output reg [7:0] c
);

always @(*)
case (op)

2b00: c=a*b;
2b01: c=a/b;

2b10: c=a%b;
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default: c = 7'd39;

endcase

endmodule

<figure class="image"><img

src="https://lk.voenmeh.ru/rpd/media/9_1719094790_1719141479.png"></figure>

No 23 Ha kakoii BpeMeHHO JuarpaMMe noKa3aHbl KOpPEeKTHbIE pe3y/bTaTbl MOZe/IMPOBaHus
[IpUBEZEHHOIO MOAYJISA?

module func(
input [7:0] a, b,
input [1:0] op,
output reg [7:0] ¢
);

always @(*)
case (op)

2'b00: c = a * b;

2b0l:c=a%b;

2'b10: c=a+ b;
2'b10:c=a-b;
endcase
endmodule

<figure class="image"><img
src="https://lk.voenmeh.ru/rpd/media/9_1719094790_1719141485.png"></figure>

Ne 24 Ha kakoii BpeMeHHOM JuarpaMMe noKa3aHbl KOpPeKTHbIE pe3y/bTaTbl MOZe/IMPOBaHus
[IpUBEZ,EHHOI0 MOAYJISA?

module func(
input [7:0] a, b,
input [1:0] op,

output reg [7:0] ¢

);

always @(*)
case (op)

2'b00: c =2 * a;
2b01: c=3 *a;
2'b10: c =2 * b;
2'b11: c =3 * b;
endcase
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endmodule

<figure class="image"><img
src="https://Ik.voenmeh.ru/rpd/media/9_1719094790_1719141491.png"></figure>
Ne 25 Kakoit mornueckoit GyHKI[MM 3KBHUBa/IeHTeH TTPUBEIEHHBIN IPUMUTHUB?

primitive block(
output q,
input a, b, c);
table
111:1;
??7?:0;
endtable
endprimitive
AU

b. U-HE

B. MJIN

I NJIN-HE
Ne 26 Kakoi1 nornyeckoii pyHKUWY SKBHBa/leHTeH MpYUBeEHHbIN IPUMUTHUB?

primitive block(
output q,
input a, b, c);
table
111:0;
0?7?:1;
?07?:1;
??70:1;
endtable
endprimitive
A1

b. U-HE

B. /N

I WJIN-HE
Ne 27 Kakoti tornueckoit pyHKIMY IKBUBaeHTeH NTPUBEAEHHBIN TPUMUTHB?

primitive block(
output q,

input a, b, c);
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table
000:0;
1?27?2:1;
?17?:1;
??1:1;
endtable
endprimitive
AU

b. U-HE

B. WJIN

I NJIN-HE
Ne 28 Kaxkoi1 nornyeckoii pyHKUWY SKBHBa/eHTeH MpUBeEHHbBIN IPUMUTHUB?

primitive block(
output q,
input a, b, c);
table
000:1;
1?27?2:0;
?17?:0;
??21:0;
endtable
endprimitive
A1

b. U-HE

B. /N

I NJIN-HE
Ne 29 Kakomy 610Ky KBHUBa/leHTeH TIPUBe/IEHHBIN TPUMUTHB?

primitive block(
output q,

input a, b, c);
table

111:1;
100:1;
010:1;

001:1;
29



Ne 30

Ne 31

??27?:0;

endtable

endprimitive

A. Vckmrouarowme UJIN

b. Uckmovaromue UJIN-HE
B. MaskopuTtapHsIii oniepatop

I'. MynbTumniekcop
Kakomy 610Ky SKBHBa/ieHTeH MPUBEAEHHBIN TPUMUTHB?

primitive block(

output q,

input a, b, c);

table

111:0;

100:0;

010:0;

001:0;

7?70,

endtable

endprimitive

A. Ucknrovaroue NI

b. VUcknrouaromme UJIN-HE
B. MaskopurapHblii oniepatop

I'. MynsTuruiekcop
Kakomy 010Ky KBHUBa/ieHTeH TIPUBe/IEHHBIN TPUMUTHB?

primitive block(
output q,

input a, b, c);
table

117:1;
1?1:1;
?11:1;
??7?:0;
endtable
endprimitive

A. Ucknmrovaroue NJIN
30



IICK-4

Ne 32

Ne 33

Ne 34

Ne 2

Ne 3

Ne 4

b. VUcknrouaromme UJIN-HE
B. MaskopurtapHblii oniepatop

I'. MynsTuruiekcop
Kakomy 010Ky KBHUBa/ieHTeH TIPUBe/IEHHBIN TPUMUTHB?

primitive block(

output q,

input a, b, c);

table

007?:0;

01?:1;

1?20:0;

1?21:1;

endtable

endprimitive

A. Ucknmovaromue NJIN

b. Uckmouaromme UJIN-HE
B. MaskopurtapHsblii oniepatop

I'. MynsTuruiekcop

Kakoti BCTpoeHHbIM NTPUMUTHB si3bIKa Verilog 3KBUBaeHTeH JIOTUueCcKol QyHKIUH
ncknovarome NUJINA?

A. xor
B. nor
B. xnor

I". and
Kakoli BcTpoeHHbIN PUMHTHB si3bIKa Verilog sKBUBa/eHTeH JTOTMUeCcKoi (yHKLU
rckmouaromue MJINM-HE?

A. xor
B. nor
B. xnor

I. and

Bonpocbl omkpbimozo muna:

3anuimTe yncio 25 (JecaThyHasi CUCTeMa) B IeCSITUUHOM CHCTeMe CUMC/IeHUS Ha SI3bIKe
Verilog, ncrosne3yst 8 pa3pszoB.

3anuiumre yrcao 101 (qBonyHasi cucTeMa) B leCATUUHON CHCTeMe CUMCIeHUS Ha s3bIKe
Verilog, ucrosne3yst 4 paspsiga.

3anuimTe yncio 101 (BocbMepUuHasi CUCTeMa) B JeCITUUHOM CUCTeMe CUMC/IeHUs Ha
s3pike Verilog, ncrnonb3ys 12 pa3psagos.

1. 3amumwre yncio 2A (lecTHaALaTepuyHas CUCTeMA) B [IeCATUYHON CUCTEME
cumnc/ieHrs Ha sisbike Verilog, vcnone3ys 16 pa3psizios.

3anuimTe yncio 17 (gecaThyHasi CUCTeMa) B IBOMYHOM CUCTEMe CUMC/IeHUS Ha SI3bIKe
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Ne 11

Ne 12

Ne 13

Ne 14

Ne 15

Ne 16

Ne 17

Ne 18

Ne 19

Verilog, ucrions3ys 5 pa3psjoB.

3armmiiTe urcio 1110 (aBoryHas crcteMa) B IBOMYHOMN CHCTeMe CUMC/IEHHS Ha SI3bIKe
Verilog, ncronb3ys 4 paspsizga

3armuimTe yncio 11 (BocbMepHuHast CHCTeMa) B IBOMUHOM CHCTeMe CUMCIeHHs Ha
si3pike Verilog, ncronb3ys 10 pa3psigos

3armuiTe yncio 2B (mecTHaAllaTepUuyHas CUCTeMa) B ABOUYHOM CUCTEMe CUMC/IeHHs
Ha si3pIke Verilog, rcriosnb3ys 16 paspsizios.

3armuimmTe yncio 21 (JecAaTryHas CUCTeMa) B BOCbMEPUYHOU CUCTeMe CUMC/IeHHs Ha
s3bIKe Verilog, ucronb3yst 6 paspsizios.

3armimTe urcio 1000 (1BoMYHast CCTeMa) B BOCBMEPHUHOM CHCTeMe CUMC/IEHHS Ha
s3bIKe Verilog, ucronb3ys 4 paspsiza.

3armimmTe yncio 123 (BocbMepHruHasi CHCTeMa) B BOCbMEPHUHOM CHCTeMe CUMCIeHHSI
Ha s13bIKe Verilog, ucrosib3ysi 8 paspsizioB.

3anmmmTe yncio E (mectHazmarepuyHasi cricteMa) B BOCbMEPUUHON CHCTEMe
cumnc/ieHyrs Ha si3bike Verilog, ncrone3ysi 5 paspszios.

3armimTe yncio 33 (ecATHYHas CUCTeMa) B IIIeCTHA/I[aTePUYHOMN CHCTeMe CUUC/IEHUS
Ha si3bIKe Verilog, ucrosb3ysi 8 paspsizioB.

3armmmTe yncio 110111 (qBonuHas crcTema) B IIeCTHA/ALIATEPUYHON CHCTEME
cumc/ieHrs Ha si3bike Verilog, ncronb3yst 9 paspszios.

3armuimmTe yncio 27 (BOCbMepHUHas CUCTeMa) B I1e CTHAZAIATePUUHOM CrCTeMe
cumc/ieHurs Ha si3bike Verilog, ncrone3ysi 6 paspszos.

3armimmTe uncio AE (mecTHalaTepryHas CCTeMa) B IIeCTHA/I[aTEPUYHOMN CHCTeMe
cumc/ieHrs Ha si3bike Verilog, ncrone3ys 9 paspszos.

Vcrionb3ys pUBEIEHHBIN 1T1a0JI0H MOJIY/IS, PeaTn30BaTh CAEAYIONIYIO TOTHYeCKYHO
(hYHKLIMIO C TIOMOIIIbIO HETIPEePBIBHOTO TIPHCBAaNBAHUIS:

vy =xo\x1 V x5A\x3 V Xx4.

module testquestion(
input [4:0] x,
output y

);

//moJib30BaTeIbCKUM KO/

endmodule

Vcrionb3ys IpyBeEHHBIN 111a0/I0H MOAY/Is, peau30BaTh CAEAYIOLIYIO TOTHUECKYHO
(DYHKI[UIO C TIOMOII[bIO HETIPEPLIBHOTO TPHCBAUBAHMUS:

y = x_ﬂAx1Ax2 \" .X'3A.?C4

module testquestion(
input [4:0] x,
output y

);

//monb30BaTeIbCKUH Kof

endmodule

Vcronb3yst IpyBeéHHbIN 11ab/I0H MOAY/Is, peanrn30BaTh CAeAYIOLIYIO TOTHUEeCKYTO
(YHKLMIO C TIOMOLLBIO HEeTIPEPLIBHOTO TPUCBAaUBaHUS:
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Ne 20

Ne 21

Ne 22

y =Xo N(x1AXz V. x3/\x4)

module testquestion(
input [4:0] x,
output y

);

//TIonb30BaTeIbCKUH KOfi

endmodule

Vcrionb3yst IpyBeEHHbIH 11abI0H MOAYJIs, pean30BaTh CAeAYIOLIYIO IOTHUeCKYTO
(DYHKI[UIO C TIOMOII[bIO HETIPEPLIBHOTO MPUCBAUBAHUS:

y = x9 N0y \Xz V' x3/\x4)

module testquestion(
input [4:0] x,

output y

);

//TIonb30BaTeIbCKUH Kof

endmodule

Vcrionb3ys NpUBeIEHHBIN 111a0/I0H MO/IY/IS, PeaTu30BaTh CAEAYIONIYIO TOTHYeCKYHO
(hYHKLIMIO C TIOMOIIIbIO HETIPEePBIBHOTO TIPHCBAaNBAHMIS:

y=xp V(X AXz A x5 A X4)

module testquestion(
input [4:0] x,
output y

);

//TI0Nb30BaTebCKUH KOf

endmodule

Vcronb3yst IpyBeEHHbIN 111ab/I0H MOAY/Is, pean30BaTh CAeAYIOLIYIO TOTHUEeCKYO
(OYHKI[UIO C TIOMOII[bIO HETIPEPLIBHOTO MPHCBAUBAHUS:

y=xoA(x{Vxy Vx3) V XgAXy
module testquestion(
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Ne 23

Ne 24

Ne 25

input [4:0] x,
output y
);
//monb30BaTenbCKUN KOZ

endmodule

Vcronb3ysi IpyBeEHHbIN 111a0/I0H MOAY/Is, pean30BaTh CeAYIOLIYIO IOTHUECKYO
(DYHKI[MIO C TIOMOII[bIO HETIPEPBIBHOTO TPHCBAUBAHUS:

y=xoDx, V (x; Ax3Axy)

module testquestion(
input [4:0] x,
output y

);

//ToJib30BaTeIbCKUM KO/

endmodule
Vicnionb3ys NpuBeEHHBIN 111a0/10H MOZY/IsI, Peau30BaTh CeIYIOL[YI0 TOTHUECKYHO
(DYHKILIMIO C TIOMOIIIbIO HETIPEPBIBHOTO TIPHCBAUBAHMS:

y=xoB (x;Axy AxzAxy)

module testquestion(
input [4:0] x,
output y

);

//monb30BaTebCKUN KOZ

endmodule
Vicnionb3ys NpUBeIEHHBIN 111a0/10H MO/Y/Is, PeaT30BaTh CAeYIOYIO IOTMUECKYHO
(DYHKLIMIO C TIOMOIIIbIO HETIPEPBIBHOTO TIPHCBAUBAHM:

YV=xo@ x4 V (x2 D x3) Axy

module testquestion(
input [4:0] x,
output y

);

//TIoNb30BaTebCKUH KOJ

endmodule
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Ne 26 Vcrionb3ys pUBeIEHHBIN 1T1a0/I0H MO/IY/IS, PeaT30BaTh CAEAYIONIYIO TOTHYeCKYHO
(YHKLMIO C TIOMOLLBIO HETIPEPLIBHOTO IPUCBAaNBaHUS:

y=(xo@®xs V x; D x3) Vx;

module testquestion(
input [4:0] x,
output y

);

//monb30BaTenbCKUN KOZ

endmodule

Ne 27 Vicnionb3ys NpUBeIEHHBIN 111a0/I0H MO/TY/Is, PeaM30BaTh C TIOMOIIbIO TEPHAPHOTO
oreparopa JIByXBXOZI0BOM 0JHOOMTHBIN My/bTHILIEKCOD. Korza agpecHsiii Bxog, sel=0, k
BBIXO[TY /IOJDKEH OBITh TIOAIK/TFOUéH BXof dO, B IPOTUBHOM ciiydae — d1.

module testquestion(
input d0, d1, sel,
output y

);

//moJib30BaTeIbCKUM KO/

endmodule

Ne 28 Vicnionb3ys npUBeIEHHBIN 111a0/I0H MO/TY/Isl, pean30BaTh C TIOMOIIbIO OrlepaTopa
BbIOOpa if/else AByXBX0/MOBOI OAHOOUTHBIN My/IBTUILIEKCOP. Kora aipecHbIN BXO[,
sel=0, K BbIXOAy [JO/DKeH ObITh MoAK/MouéH Bxo/ d0, B IpoTUBHOM ciiyuae — d1.

module testquestion(
input d0, d1, sel,
output reg y

);

//moJib30BaTeIbCKUM KO/

endmodule

Ne 29 Vicnionb3ys npyBeEHHBIN 111a0/I0H MO/TY/Isl, peain30BaTh C TIOMOIIBIO OrlepaTopa
MHOYKeCTBEHHOT'0 BbIOOpPA JIBYXBXO/I0BOM OZHOOUTHBIN My/IbTUTIIEKCOP. Korza
azipecHsIii BXo7 sel=0, K BbIXofy Zo/pkeH ObITh MoAKIouéH Bxo/ dO, B TPOTUBHOM
ciyuae — d1.

module testquestion(
input d0, d1, sel,
output reg y

);

//monb30BaTeIbCKUN KOZ

endmodule
Ne 30 Vicnionb3yst IpUBeIEHHBIN 111a0/I0H MO/TY/Is1, peaM30BaTh C IIOMOIIbIO OTiepaTopa
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Ne 31

Ne 32

Ne 33

MHO>KECTBEHHOTO BbIOOPA TPEXBXO/I0BOM OTHOOUTHBIN MynbTUTIIEKCOp. Korma
aZipecHbIi BXo7 sel=0, K BbIXoAy Zo/bKeH ObITh MogkIouéH Bxof dO, sel=1 — d1 u tak
Janee. 3HayeHHe 110 YMOJTUAHHUIO A0JDKHO ObITh paBHO 0.

module testquestion(
input do, d1, d2,
input [1:0] sel,
output reg y

);

//monb30BaTebCKUN KOZ

endmodule

Vicrione3yst IpUBeIEHHBIN 11a0/I0H MOJY/IS, Pean30BaTh C TIOMOIIBIO OTlepaTtopa
MHO>KECTBEHHOTO BbIOOPA UeTHIPEXBXO/JOBOU OFHOOUTHBIN MyabTHILIEKcop. Korzia
aZipecHbI BXo7 sel=0, K BbIXoAy Zio/bkeH ObITh mogkmouéH Bxof dO, sel=1 — d1 u Tak
nanee.

module testquestion(
input dO, d1, d2, d3,
input [1:0] sel,
output reg y

);

//moJib30BaTeIbCKUM KO/

endmodule

Vicnonb3ys NpUBeIEHHBIN 111a0/I0H MO/TY/Isl, pean30BaTh C TIOMOIIbIO OTlepaTopa
MHO)XeCTBEHHOT'O BbIOOPA UeTHLIPEXBBIXOZHON OHOOHTHBIN JIeMy/IbTUIIIEKCOp. Korna
azpecHbiii Bxoz sel=0, BXoa X Jo/bkeH ObITh MOAK/IIOUEH K Bhixoy Y0, koraa sel=1 Bxof,
MOZIK/TIOUAETCs K BhIXoAly y1 U Tak fanee. Ha HEMCIIO/IL30BaHHBIX BBIXOZAX JIOHKHO
OBITH yCTaHOBJIEHO 3HaueHue 0.

module testquestion(

input [1:0] sel,

input Xx,

output reg y0, y1, y2, y3
);
//moJib30BaTeIbCKUM KO/

endmodule

Vicnionb3ys npuBejEHHBIN 111a0/I0H MO/TY/Isl, pean30BaTh C TIOMOIIbIO OriepaTopa
MHOYXECTBEHHOT'0 BbIOOPA TPEXBLIXOJHOU OJHOOUTHBIN AeMyabTHILIEKCOp. Korma
azpecHblii BXoz sel=0, BXoa X Jo/keH ObITh MOAK/IIOUEH K BeIxoAy Y0, koraa sel=1 Bxof,
TIOJK/TFOUaeTcst K Bbixoay y1 u Tak fanee. Ha HeMCII0/Ib30BaHHBIX BBIXOJAX JOJDKHO
OBITH YCTAHOBJEHO 3HaueHre (. 3HaueHUe BCEX BLIXO/IOB 10 YMOTYAHHUIO JJOMKHO OBITh
pasHo 0.

module testquestion(
input [1:0] sel,

input X,
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output reg y0, y1, y2
);
//monb30BaTeIbCKUN KOp

endmodule

Vcrionb3yst IpUBeIEHHBIN 11a0/I0H MOJYJ/IS, Pean30BaTh C TIOMOIILIO OTlepaTtopa
BbIOOpa if/else ABYXBBIXOZHOM OZHOOUTHBIN ieMynbTHILIEKCOp. Kor/ia afipecHbId BXO/
sel=0, BX0/1 X I0/DKeH OBITh MOAK/IIOUEH K BbIX0/Y Y0, B MPOTUBHOM C/Ty4ae BXO[
TOJK/TFOUaeTcst K Bbixoy y1. Ha Hencronb30BaHHBIX BBIXO/IAX [IO/DKHO OBITh
yCTaHOBJIeHO 3HaueHue 0.

module testquestion(
input sel, x,
output reg y0, y1

);

//Tonb30BaTeIbCKUH Kop

endmodule
Vicrionb3ys NpUBeIEHHBIN 111a0/I0H MO/TY/IS, Pean30BaTh C TIOMOIILIO OTlepaTopa
MHOYXeCTBEHHOT0 BbIOOpa AeiudpaTop, OPMHUPYIOIIHIM UX BXOJHOTO IByXPa3psHOTO
KO7ZIa BBIXO/IHOM YHAPHBIN UeThIPEXPa3PI/IHbIA KOZ,.
module testquestion(
input [1:0] x,
output reg [3:0] y
);
//monb30BaTeIbCKUH Kof

endmodule
Vcrons3yst IpyBeéHHbIN 11ab/I0H MOZY/Is, pean30BaTh C TIOMOLIBIO OTlepaTopa
OutoBoro capura femmmdparop, GOPMHUPYIOLIUH WX BXOJHOTO IBYXPa3psJHOTO Kofia
BBIXO/IHOUM yHapHBIH UeThbIPEXpa3psiAHbIA KOZ.
module testquestion(
input [1:0] x,
output [3:0] y
);
//monb30BaTebCKUH Kop

endmodule
Vcrons3yst ipyBeéHHbINA 1ab/10H MOAY/sI, peami3oBath D-tpurrep. CHHXpOHU3ALIMS
JO/DKHA OCYLIeCTBATHCS 1o (POHTY TakTOBOro curHasa clk.

module testquestion(
input d, clk,
output reg y

);

//monb30BaTeIbCKUH Kop
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endmodule

1. Wcronb3ys pUBeEHHBIN 111a0I0H MOAYJIsl, peaiu3oBath D-Tpurrep.
CHHXPOHHM3ALUS I0/DKHA OCYIIeCTBISTHCS TI0 Cpe3y TakToBOro curHana clk.

module testquestion(
input d, clk,
output reg y

);

//monb30BaTeIbCKUN KOZ

endmodule

Vicrionb3yst IpUBeAEHHBIN 11a0I0H MOJY/IS, peann30BaTh D-TpUrrep ¢ CHHXPOHHBIM
cOopocoM. CUHXPOHU3ALIUS [[O/DKHA OCYIECTBISTLCS 10 (DPOHTY TaKTOBOTO curHasa clk.
Eciu B MOMeHT ppoHTa TakTOBOTO cUrHasa nrst = 0, To B TpUrrep HeoOXoaAUMOo
3amucarb 3HaueHwue 0.

module testquestion(
input d, clk, nrst,
output reg y

);

//monb30BaTebCKUN Kop

endmodule

HVcrionb3ys IpUBeAEHHBIN 1a0I0H MO/IY/IS, peann30BaTh D-TpUrrep ¢ CHHXPOHHBIM
cOopocoM. CUHXPOHU3ALIUSA [IO/DKHA OCYIECTBISTLCS M0 Cpe3y TaKTOBOro curHana clk.
Ecii B MOMEHT cpe3a TakTOBOTO cMrHasa nrst = 0, To B TpUrrep HeobXouMO 3armcarh
3HaueHue 0.

module testquestion(
input d, clk, nrst,
output reg y

);

//monb30BaTebCKUH Kof

endmodule

Vcrions3yst IpyBeéHHbINA 11ab/I0H MOAYIIs, pean30BaTh D-TpUrrep ¢ aCHHXPOHHBIM
cObpocom. CUHXPOHU3aLMs [I0JDKHA OCYIIeCTBISATHCS TI0 PPOHTY TaKTOBOro curHaa clk.
ITpu cpese curHasa nrst B Tpurrep HeobxoAuMo 3anucarsb 3HaueHue 0.

module testquestion(
input d, clk, nrst,
output reg y

);

//monb30BaTeIbCKU Kop

endmodule

Vcrionb3yst IpyBeeHHbIN 11ab/I0H MOAYJIsI, pean30BaTh D-TpUrrep ¢ aCHHXPOHHBIM
cObpocom. CUHXPOHU3ALMs [I0/DKHA OCYIIeCTB/STHCS TI0 PPOHTY TaKTOBOro curHaia clk.
ITpu cpese curHasa nrst B Tpurrep HeobxoAuMo 3anucarsb 3HaueHue 0.

38



Ne 43

Ne 44

Ne 45

Ne 46

module testquestion(
input d, clk, nrst,
output reg y

);

//M0JTb30BaTe/ILCKUI KO/

endmodule

Vcronk3ys NpyUBeIEHHBIN 111a0/I0H MOZIYJISI, peau30BaTh CUETHLIA T-TpUTTep.
V3meHeHue 3HaUeHWs TPUTTEPA JO/DKHO OCYIIECTBAATHCS TI0 (POHTY TAaKTOBOTO
cur”ana clk.

module testquestion(
input clk,
output reg y

);

//Tonb30BaTeIbCKUH Kop

endmodule

1. Vcmonb3yst puBejHHBIN 11a0I0H MOZY/IsI, peajn30BaTh CYETHBINA T-TpUrrep.
W3meHeHre 3HaUeHUsl TPUITepa [0/DKHO OCYILeCTBIIATLCA 110 Cpe3y TAKTOBOI'O CUrHasIa
clk.

module testquestion(
input clk,
output reg y

);

//monb30BaTebCKUH Kog

endmodule

Vicrionb3ys NpUBeIEHHBIN 111a0/I0H MO/IY/ISI, peann30BaTh CYUETHBIN T-TpUrrep C
aCMHXPOHHBIM cOpocoM. VI3MeHeHre 3HaueHWs TPUTTepPa J0/DKHO OCYLIeCTBIATHCS 10
¢ponTy TakToBOro curHasa clk, a mpu cpese curHasa nrst B Tpurrep Heo0xXoAUMo
3amucarb 3HaueHue 0.

module testquestion(
input clk, nrst,
output reg y

);

//TIonb30BaTeIbCKUH Kof

endmodule

Vcnonb3ys nipuBe1EHABIN 111a0/10H MO/TY/Is, pean30BaTh CUETHBINA T-TpUrTep ¢
ACUHXPOHHBIM cOpocoM. V3MeHeHHe 3HAUEHUST TPUTTEPA IO/DKHO OCYIIECTBIISITHCS T10
cpe3y TakToBoro curtasna clk, a mpu cpe3e curHana nrst B TpUurrep Heo0XogquMo
3anucarh 3HaueHue 0.

module testquestion(

input clk, nrst,
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output reg y
);
//monb30BaTeIbCKUN KOp

endmodule
Bonpocbl 3aKkpbimo2o muna:
Ha kakom 13 pucyHkoB nipuBefieHo RTL mnipeacTaBieHue ciie[yroliero Moay/is?

module testquestion(

input clk, nrst,

output reg [1:0] y
);
always @(posedge clk or negedge nrst) begin

if (~nrst) y <= 2'b00;

else y <=y + 2'b01;
end
endmodule
<figure class="image"><img
src="https://Ik.voenmeh.ru/rpd/media/image_1719074254.png"></figure>
Ha kakom n3 prucyHkoB nipuBezieHO RTL nipepcrasnenue ciefyromero Moaysis?
module testquestion(

input clk, nrst,

output reg [1:0] y
);
always @(posedge clk or negedge nrst) begin

if (~nrst) y <= 2'b11;

elsey <=y + 2'b01;
end
endmodule
<figure class="image"><img
src="https://Ik.voenmeh.ru/rpd/media/image_1719074284.png"></figure>
Ha kakom 13 pucyHkoB nipuBezieHo RTL nipeacTaBneHue ciefyroLero Moay/s?
module testquestion(

input clk, nrst,

output reg [1:0] y
);
always @(posedge clk or negedge nrst) begin

if (~nrst) y <= 2'b00;

40



Ne 4

Ne 5

Ne 6

else y <= ~y;
end
endmodule
<figure class="image"><img
src="https://Ik.voenmeh.ru/rpd/media/image_1719074308.png"></figure>
Ha kakom u3 pucyHkoB npusezieHo RTL nipescrasienue ciefyromero Moay/is?
module testquestion(

input clk, nrst,

output reg [1:0] y
);
always @(posedge clk) begin

if (~nrst) y <= ~y;

elsey <=y + 2'b01;
end

endmodule

<figure class="image"><img
src="https://Ik.voenmeh.ru/rpd/media/image_1719074329.png"></figure>
Ha kakom u3 pucyHkoB nipuBezieHo RTL nipeacTaBieHue cieyroLero Moay/is?

module testquestion(
input [3:0] a,
input [3:0] b,
output [3:0] y

);

assigny =a + b;

endmodule

<figure class="image"><img
src="https://Ik.voenmeh.ru/rpd/media/image_1719074351.png"></figure>
Ha kakom 13 pucyHkoB nipuBezieHo RTL nipeacTaBieHue cieyroLero Moay/is?

module testquestion(
input [3:0] a,
input [3:0] b,
output [3:0] y

);

assigny = a << b[1:0];

endmodule

<figure class="image"><img
src="https://Ik.voenmeh.ru/rpd/media/image_1719074373.png"></figure>
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Ha kakom u3 prucyHkoB nipusezieHo RTL nipescraBieHue ciefyromero Moay/is?
module testquestion(
input [3:0] a,
input [3:0] b,
output [3:0] y
);
assigny =a % b;
endmodule
<figure class="image"><img
src="https://Ik.voenmeh.ru/rpd/media/image_1719074396.png"></figure>
Ha kakom u3 pucyHkos npusezieHo RTL nipefcrasieHue ciefyroiero Mogy/as?
module testquestion(
input [3:0] a,
input [3:0] b,
output [3:0] y
);
assigny =a * b;
endmodule
<figure class="image"><img
src="https://Ik.voenmeh.ru/rpd/media/image_1719074396.png"></figure>
Ha kakom u3 pucyHkoB nipuBezieHo RTL nipepcraBneHue ciieyroLero Moay/is?
module testquestion(
input [3:0] x,
output y
);
assign y = &x;
endmodule
<figure class="image"><img
src="https://lk.voenmeh.ru/rpd/media/image_1719074440.png"></figure>
Ha kakom 13 pucyHkoB nipuBefieHo RTL mipecTaBieHue ciieflyrolero Moay/is?
module testquestion(
input [3:0] x,
output y
);
assign y = A\x;

endmodule

42



Ne 11

Ne 12

Ne 13

Ne 14

Ne 15

<figure class="image"><img
src="https://Ik.voenmeh.ru/rpd/media/image_1719074461.png"></figure>
Ha kakom n3 pucyHkoB npusezieHo RTL nipepcraBieHue ciiefyromero Moayss?

module testquestion(
input [3:0] x,
output y
);
assigny = |x;
endmodule
<figure class="image"><img
src="https://Ik.voenmeh.ru/rpd/media/image_1719074486.png"></figure>
Ha kakom 13 pucyHkoB nipuBefieHo RTL rnipeacTaBieHue ciieyroLero Moay/is?
module testquestion(
input [3:0] x,
output y
);
assign y = ~|x;
endmodule
<figure class="image"><img

src="https://Ik.voenmeh.ru/rpd/media/image_1719074505.png"></figure>

C moMoIIIbI0 KaKoro oreparopa si3bika Verilog Oblia CHHTe3VMpOBaHA MPUBeEHHAS
cxema?

<figure class="image"><img
src="https://lk.voenmeh.ru/rpd/media/image_1719087064.png"></figure>
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C moMOII[bI0 KaKOTO oreparopa si3bika Verilog Obuia cMHTe3UpoBaHa MpPUBeEHHAS

cxema?

<figure class="image"><img
src="https://Ik.voenmeh.ru/rpd/media/image_1719087095.png"></figure>

A+

b -

B *

I %

C moMoIIIbI0 Kakoro oreparopa sizbika Verilog Oblyia cHHTe3WpOBaHa MpPUBeAEHHAS

cxema’?

<figure class="image"><img
src="https://Ik.voenmeh.ru/rpd/media/image_1719087108.png"></figure>
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A+
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C moMoIIIbI0 Kakoro oreparopa sisbika Verilog Oblyia cCHHTe3WpOBaHa MPUBeIEHHAS

cxeMa’?

<figure class="image"><img
src="https://Ik.voenmeh.ru/rpd/media/image_1719087132.png"></figure>
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C moMoI1bI0 Kakoro oreparopa si3bika Verilog Obl1a cHTe3UpoBaHa NpUBe/IEHHAs

cxema?

<figure class="image"><img
src="https://Ik.voenmeh.ru/rpd/media/image_1719087179.png"></figure>
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C moMoI1I[bI0 KaKoTo oreparopa si3bika Verilog Obuia cMHTe3UpoBaHa MpUBeJEHHAs

cxema?

<figure class="image"><img
src="https://Ik.voenmeh.ru/rpd/media/image_1719087239.png"></figure>
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C moMoIIIbI0 Kakoro oreparopa si3bika Verilog Oblia CHHTe3WpOBaHa MPUBEIEHHAS

cxeMa’?

<figure class="image"><img
src="https://lIk.voenmeh.ru/rpd/media/image_1719087411_1719140879.png"></figure>

A &&

B

B &

I

C nomol1I1bI0 Kakoro oreparopa si3bika Verilog O6bl1a cHTe31poBaHa NpUBe/iEHHAs

cxema?

<figure class="image"><img
src="https://lk.voenmeh.ru/rpd/media/image_1719087478_1719141209.png"></figure>
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A &&

B

B &

I

C moMoIIIbI0 Kakoro oreparopa sisbika Verilog Obliia cHHTe3WpOBaHa MpUBeIEHHAS

CXeMma, eC/i TIEPBBIM OMepaHzioM Oblia IIMHA a, a BTOPhIM - b.

<figure class="image"><img
src="https://Ik.voenmeh.ru/rpd/media/image_1719087614.png"></figure>
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B <
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C moMoI1bI0 Kakoro oreparopa si3bika Verilog Obl1a ciHTe3UpoBaHa NpUBe/IEHHAs
cxeMa, eC/I1 TIepPBbIM OTepaH/[oM Oblla IIMHA a, @ BTOPBIM - b.

<figure class="image"><img
src="https://Ik.voenmeh.ru/rpd/media/image_1719087635.png"></figure>

A>
b >=
B<

I<=
C moMoII[bI0 KaKoTo oreparopa si3bika Verilog Obuia cMHTe3UpoBaHa MpUBeJEHHAs
CXeMa, eC/I TIepBbIM OrepaH/IoM Obljia IIMHA a, @ BTOPbIM - b.

<figure class="image"><img
src="https://Ik.voenmeh.ru/rpd/media/image_1719087645.png"></figure>

A>
b>=
B<

I'<=
C moMoIIIbI0 Kakoro oreparopa sizbika Verilog Oblia CHHTe3WpOBaHa MPUBeEHHAS
CXeMma, eC/i TIEPBBIM OMepaHzioM Oblia IIMHA a, @ BTOPhIM - b.

<figure class="image"><img
src="https://Ik.voenmeh.ru/rpd/media/image_1719087726_1719141267.png"></figure>
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I'<=
Ha Kakom 13 pUCYHKOB IIpuBefieH rpad) COCTOSIHUM, COOTBETCTBYHOILIMI KOHEUHOMY
aBTOMaTy, OIMCcaHHe KOTOPOro Ha si3blke Verilog npuBesieHO HbKe?

module fsm(input clk, nrst, input [1:0] x, output reg y);
parameter Q0 = 2'b00, Q1 = 2b01, Q2 = 2'b10, Q3 = 2'b11;
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reg [1:0] STATE;

always @(posedge clk or negedge nrst)

if (~nrst)

STATE <= QO;

else

case (STATE)
QO: if (x == 2'b01) STATE <= Q1;
Q1: if (x == 2'b01) STATE <= Q2;
Q2: if (x == 2'b01) STATE <= Q3;
Q3: if (x == 2'b01) STATE <= QO;

endcase

always @(*)

case (STATE)

QO: y <=x[0];

Ql:y <=x[1];

Q2:y <=x[0];

Q3:y <=x[1];

endcase

endmodule

<figure class="image"><img

src="https://lk.voenmeh.ru/rpd/media/T10_1719098477_1719141638.jpg"></figure>

Ha Kakom 13 pUCYHKOB IIpuBeieH rpad COCTOSIHUM, COOTBETCTBYHOILIMI KOHEUHOMY
aBTOMATy, OIMCcaHKe KOTOPOro Ha si3bike Verilog npuBezeHo HIKe?

module fsm(input clk, nrst, input [1:0] x, output reg y);

parameter Q0 = 2'b00, Q1 = 2b01, Q2 = 2'b10, Q3 = 2'b11;

reg [1:0] STATE;

always @(posedge clk or negedge nrst)

if (~nrst)

STATE <= QO;

else

case (STATE)
QO: if (x !'=2'b01) STATE <= Q1;
Q1:if (x !=2'b01) STATE <= Q2;
Q2: if (x !=2'b01) STATE <= Q3;

Q3: if (x !'=2'b01) STATE <= QO;
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endcase

always @(*)

case (STATE)

QO: y <=x[0];

Ql:y <=x[1];

Q2:y <=x[0];

Q3:y <=x[1];

endcase

endmodule

<figure class="image"><img

src="https://lk.voenmeh.ru/rpd/media/T10_1719098477_1719141643.jpg"></figure>

Ha kakoMm 13 pUCYHKOB MpHBeZieH rpad COCTOSHUM, COOTBETCTBYIOIHI KOHEUHOMY
aBTOMaTY, OITHCaHKe KOTOPOTro Ha si3bike Verilog mprBesieHO HIDKe?

module fsm(input clk, nrst, input [1:0] x, output reg y);

parameter Q0 = 2'b00, Q1 = 2'b01, Q2 = 2'b10, Q3 = 2'b11;

reg [1:0] STATE;

always @(posedge clk or negedge nrst)

if (~nrst)

STATE <= QO;

else

case (STATE)
QO: begin if (x == 2'b01) STATE <= Q1; if (x == 2'b10) STATE <= Q3; end
Q1: begin if (x == 2'b01) STATE <= Q2; if (x == 2'b10) STATE <= QO0; end
Q2: begin if (x == 2'b01) STATE <= Q3; if (x == 2'b10) STATE <= Q1; end
Q3: begin if (x == 2'b01) STATE <= QO; if (x == 2'b10) STATE <= Q2; end

endcase

always @(*)

case (STATE)

QO0: y <=x[0];

Ql:y <=x[1];

Q2: y <=x[0];

Q3:y <=x[1];

endcase

endmodule

<figure class="image"><img
src="https://Ik.voenmeh.ru/rpd/media/T10_1719098477_1719141803.jpg"></figure>
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Ha kakoM 13 pruCYHKOB MpHBefieH rpad COCTOSHUM, COOTBETCTBYIOIHIT KOHEUHOMY
aBTOMaTY, OITHCaHKe KOTOPOTro Ha si3bike Verilog npuBesieHO HIDKe?

module fsm(input clk, nrst, input [1:0] x, output reg y);

parameter Q0 = 2'b00, Q1 = 2'b01, Q2 = 2'b10, Q3 = 2'b11;

reg [1:0] STATE;

always @(posedge clk or negedge nrst)

if (~nrst)

STATE <= QO;

else

case (STATE)
QO: if (x == 2'b01) STATE <= Q1;
Q1: begin if (x == 2'b01) STATE <= Q2; if (x == 2'b00) STATE <= QO0; end
Q2: begin if (x == 2'b01) STATE <= Q3; if (x == 2'b00) STATE <= QO; end
Q3: if (x == 2'b01 | x == 2'b00) STATE <= QO;

endcase

always @(*)

case (STATE)

QO:y <=x[0];

Ql:y <=x[1];

Q2: y <=x[0];

Q3:y <=x[1];

endcase

endmodule

<figure class="image"><img

src="https://lk.voenmeh.ru/rpd/media/T10_1719098477_1719141809.jpg"></figure>

Ha KakoM 13 pHUCYHKOB IIpUBe/ieH rpad COCTOSIHUM, COOTBETCTBYHOILMI KOHEUHOMY
aBTOMaTy, OIMCaHle KOTOPOro Ha sisbike Verilog npuBesieHo HIKe?

module fsm(input clk, nrst, input [1:0] x, output reg y);
parameter Q0 = 2'b00, Q1 = 2'b01, Q2 = 2'b10;

reg [1:0] STATE;

always @(posedge clk or negedge nrst)

if (~nrst)

STATE <= QO;

else

case (STATE)
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QO: if (x == 2'b01) STATE <= Q1;
Q1: if (x == 2'b01) STATE <= Q2;
Q2: if (x == 2'b01) STATE <= QO;

endcase

always @(*)

case (STATE)

QO: y <= x[0];

Ql:y <=x[1];

Q2:y <=x[0];

endcase

endmodule

<figure class="image"><img

src="https://Ik.voenmeh.ru/rpd/media/T11_1719100529_1719141942.jpg"></figure>

Ne 30 Ha KakoM 13 pUCYHKOB TIpHUBe/ieH rpad) COCTOSIHUM, COOTBETCTBYIOIHN KOHEUHOMY
aBTOMaTy, OIMCaHKe KOTOPOro Ha sisbike Verilog npuBesieHO HIKe?

module fsm(input clk, nrst, input [1:0] x, output reg y);

parameter Q0 = 2'b00, Q1 = 2'b01, Q2 = 2'b10;

reg [1:0] STATE;

always @(posedge clk or negedge nrst)

if (~nrst)

STATE <= QO;

else

case (STATE)
QO: begin if (x == 2'b01) STATE <= Q1; if (x == 2'b10) STATE <= Q2; end
Q1: begin if (x == 2'b01) STATE <= Q2; if (x == 2'b10) STATE <= QO; end
Q2: begin if (x == 2'b01) STATE <= QO; if (x == 2'b10) STATE <= Q1; end

endcase

always @(*)

case (STATE)

QO: y <=x[0];

Ql:y <=x[1];

Q2:y <=x[0];

endcase

endmodule

<figure class="image"><img
src="https://Ik.voenmeh.ru/rpd/media/T11_1719100529_1719141946.jpg"></figure>
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Ha kakoM 13 pHuCYHKOB MpHBefieH rpad COCTOSHUM, COOTBETCTBYIOIHIT KOHEUHOMY
aBTOMaTY, OITHMCaHKe KOTOPOro Ha si3bike Verilog ripuBeieHO HIDKe?

module fsm(input clk, nrst, input [1:0] x, output reg y);

parameter Q0 = 2'b00, Q1 = 2'b01, Q2 = 2'b10;

reg [1:0] STATE;

always @(posedge clk or negedge nrst)

if (~nrst)

STATE <= QO;

else

case (STATE)
QO: begin if (x == 2'b01) STATE <= Q1; if (x == 2'b10) STATE <= Q2; end
Q1: begin if (x == 2'b01) STATE <= Q2; if (x == 2'b00) STATE <= QO0; end
Q2: if (x == 2'b00) STATE <= QO;

endcase

always @(*)

case (STATE)

QO0: y <=x[0];

Ql:y <=x[1];

Q2:y <=x[0];

endcase

endmodule

<figure class="image"><img
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Ha kakoM 13 pHUCYHKOB MpHBefieH rpad COCTOSHUM, COOTBETCTBYIOIHIT KOHEUHOMY
aBTOMaTY, OITHMCaHKe KOTOPOro Ha si3bike Verilog ripuBeieHO HIDKe?

module fsm(input clk, nrst, input [1:0] x, output reg y);
parameter QO = 2'b00, Q1 = 2'b01, Q2 = 2'b10;
reg [1:0] STATE;
always @(posedge clk or negedge nrst)
if (~nrst)
STATE <= QU;
else
case (STATE)
QO: begin if (x == 2'b01) STATE <= Q1; if (x == 2'b10) STATE <= Q2; end

Q1: if (x == 2'b01) STATE <= Q2;
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Ne 33

Q2: if (x == 2'b00) STATE <= QO;
endcase
always @(*)
case (STATE)
QO: y <=x[0];
Ql:y <=x[1];
Q2:y <=x[0];
endcase
endmodule
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Ha kakoMm 13 pUCYHKOB MpHBeZieH rpad COCTOSHUM, COOTBETCTBYIOIHI KOHEUHOMY
aBTOMaTY, OITHCaHKe KOTOPOTro Ha si3bike Verilog mprBesieHO HIDKe?

module fsm(input clk, nrst, input [1:0] x, output reg y);
parameter QO = 3'b000, Q1 = 3'b001, Q2 = 3'b010, Q3 = 3'b011, Q4 = 3'b100;
reg [2:0] STATE;
always @(posedge clk or negedge nrst)
if (~nrst)
STATE <= Q0;
else
case (STATE)
QO: if (x == 2'b01) STATE <= Q1;
Q1: if (x == 2'b01) STATE <= Q2;
Q2: begin if (x == 2'b01) STATE <= Qg3; if (x == 2'b11) STATE <= Q4; end
Q3: if (x == 2'b01) STATE <= QO;
Q4: STATE <= QO;
endcase
always @(*)
case (STATE)
QO: y <=x[0];
Ql:y <=x[1];
Q2:y <=x[0];
Q3:y <=x[1];
Q4: y <=x[0];

endcase
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Ne 34

Ne 35

endmodule

<figure class="image"><img
src="https://Ik.voenmeh.ru/rpd/media/T12_1719102006_1719142013.jpg"></figure>

Ha kakoM 13 pHuCYHKOB MpHBefieH rpad COCTOSHUM, COOTBETCTBYIOIHIT KOHEUHOMY
aBTOMaTY, OITHMCaHHe KOTOPOro Ha si3bike Verilog ripuBeieHO HIDKe?

module fsm(input clk, nrst, input [1:0] x, output reg y);
parameter Q0 = 3'b000, Q1 = 3'b001, Q2 = 3'b010, Q3 = 3'b011, Q4 = 3'b100;
reg [2:0] STATE;
always @(posedge clk or negedge nrst)
if (~nrst)
STATE <= QO;
else
case (STATE)
QO: if (x == 2'b01) STATE <= Q1;
Q1: begin if (x == 2'b01) STATE <= Q2; if (x == 2'b11) STATE <= Q4; end
Q2: if (x == 2'b01) STATE <= Q3;
Q3: if (x == 2'b01) STATE <= QO;
Q4: STATE <= QO;
endcase
always @(*)
case (STATE)
QO: y <=x[0];
Ql:y <=x[1];
Q2:y <=x[0];
Q3:y <=x[1];
Q4:y <=x[0];
endcase
endmodule
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Ha kKakom 13 pUCYHKOB NpuBefieH rpad COCTOSIHUIM, COOTBETCTBYHOILIMI KOHEUHOMY
aBTOMaTy, OIMCaHKe KOTOPOro Ha si3blke Verilog nmpuBesieHO HbKe?

module fsm(input clk, nrst, input [1:0] x, output reg y);
parameter Q0 = 3'b000, Q1 = 3'b001, Q2 = 3'b010, Q3 = 3'b011, Q4 = 3'b100;
reg [2:0] STATE;

always @(posedge clk or negedge nrst)
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if (~nrst)

STATE <= QO;

else

case (STATE)
QO: if (x == 2'b01) STATE <= Ql;
Q1: begin if (x == 2'b01) STATE <= Q2; if (x == 2'b11) STATE <= Q4; end
Q2: begin if (x == 2'b01) STATE <= Qg3; if (x == 2'b11) STATE <= Q4; end
Q3: begin if (x == 2'b01) STATE <= QO; if (x == 2'b11) STATE <= Q4; end
Q4: STATE <= QO;

endcase

always @(*)

case (STATE)

QO: y <= x[0];

Ql:y <=x[1];

Q2:y <=x[0];

Q3:y <=x[1];

Q4:y <=x[0];

endcase

endmodule
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Ne 36 Ha KakoM 13 PUCYHKOB TIpUBe/IeH rpad COCTOSIHUM, COOTBETCTBYIOIHN KOHEUHOMY
aBTOMATy, OIMCcaHKe KOTOPOro Ha si3bike Verilog npuBezeHo HIKe?

module fsm(input clk, nrst, input [1:0] x, output reg y);
parameter Q0 = 3'b000, Q1 = 3'b001, Q2 = 3'b010, Q3 = 3'b011, Q4 = 3'b100;
reg [2:0] STATE;
always @(posedge clk or negedge nrst)
if (~nrst)
STATE <= QO;
else
case (STATE)
QO: if (x == 2'b01) STATE <= Q1;
Q1: begin if (x == 2'b01) STATE <= Q2; if (x == 2'b11) STATE <= Q4; end
Q2: begin if (x == 2'b01) STATE <= Q3; if (x == 2'b11) STATE <= Q4; end

Q3: begin if (x == 2'b01) STATE <= QO; if (x == 2'b11) STATE <= Q4; end
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Q4: if (x == 2'b11) STATE <= QO;
endcase
always @(*)
case (STATE)
QO: y <=x[0];
Ql:y <=x[1];
Q2:y <=x[0];
Q3:y <=x[1];
Q4:y <=x[0];
endcase
endmodule
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