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JIUCT COI'JIACOBAHUA

PABOYAS ITPOI'PAMMA COCTABJIEHA B COOTBETCTBHU C TPEBOBAHUSAMU ®EJEPA/IBHOI'O
T'OCYJAPCTBEHHOI'O OBPA3OBATEJ/IBHOI'O CTAHJAPTA BBICIIIETI'O OBPA3OBAHMSA (®T'OC BO)

11.05.01 Pa03/1eKTPOHHbIE CHCTEMbI U KOMILIEKChI
roz Habopa rpynmsl: 2026

[Tporpammy cocTaBuII:

Kadenpa V14 PAAVOSTEKTPOHHBIE CUCTEMBI YTIPABJIEHUA
Konaues Urope OseroBud, acCUCTEHT

IIporpamma paccmMoTpeHa
Ha 3ace/jlaHUU Kadeapbl-pa3paboTurKa
paboueii nporpammel 14 PAIITMO3/TIEKTPOHHBIE CUCTEMBI YITPAB/IEHUS

3aBepytomuii Kadenpoit CotHukosa H.B., X.T.H., fjoLI.
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PABOYASA ITPOI'PAMMA AN CLHUIIVINHBI
INTPOEKTUPOBAHUE ITNMP®POBLIX CUCTEM HA IIVINC

Pazgenbl paboueii IporpaMMel

1. HEJIV OCBOEHUA JUCHAIIIVHEI

2. MECTO JNCHIUIVIMHBI B CTPYKTYPE OOII BO

3. CTPYKTYPA 1 COOEPXAHUE NUCILIATT/INHBI

4. ®OPMbI KOHTPOJIAA OCBOEHMA JUCHUITIIMHBI

5. YUEBHO-METOANMYECKOE 1 TH®OPMAIIMOHHOE OBECIIEYEHUE JMCHUIIIINHBI
6. MATEPUAJIBHO-TEXHUYECKOE OBECITEUEHUWE OANCLIUITIINHBI

IIpunoxxeHus K paboueii nporpaMmMe JHCHUILIMHBI
o Tlpunoxenue 1. AHHOTaLMs1 paboueii MpOrpaMmbl

o TIpunoxenue 2. TexHomoruu v OpMbI 00yUeHHS
o TIpunoxenuve 3. @OH/BI OLIEHOYHBIX CPE/ICTB



1. HE/I1 OCBOEHUA TN CIHUII/INHBI
Lesbto 0CBOEHUS JUCLIMTUIMHBI SIBISIETCS OPMUPOBaHME C/IeIYIOIIAX KOMITIETEeHIHIA:

IMK-3 — CnocobeH KCMO/IB30BaTh COBPEMEHHbBIE TMAKeThl TPUKIAAHBIX MPOrPaMM AJisi CXeMOTEeXHUUECKOTO
MO/IeJTUPOBAHKS aHa/IOTOBBIX U LIU(POBLIX YCTPOMCTB, YCTPOMCTB cBepxBbICOKUX yacToT (CBY) u aHTeHH
ITK-4 — CniocobeH pa3pabaTbiBaTh aHA/I0TOBBIE U LM(POBbIE PAJMOTEXHUUECKHE YCTPOMCTBA, B TOM UMCJ/IE Ha
0ase MMKpONpPOLIECCOPOB M MHKPONPOLIECCOPHBIX CHCTEM, C MCIO0/Ib30BaHUEM COBDEMEHHBIX I1aKeTOB
MIPUKJIaIHBIX TIPOrpPaMM

®OpMUPOBaHUIO KOMIIETEHIUM CTY>KUT [TOCTHXKEHUE CIeYIOIINX pe3y/bTaToB 00pa3oBaHus:
IK-3
3HAHUA:
CoBpeMeHHbIe TakKeTbl NPUKIAAHbIX mporpaMMm U CAIIP, mpenHa3HaueHHBIX [Jis1 TPOEKTUPOBAaHUS

LG POBBIX YCTPOUCTB Ha 6aze ITJIVIC;

YMeHUs1:
Pa3paboTka 111(ppoBbIX YCTPOHCTBA Ha OCHOBe coBpeMeHHbIX ITJIVIC Ha sA3bIKaxX OINMCAHMS amraparypehl;

HABbIKU:
TecTpoBaHMe W CUMYMSLUS  pa3pabOTaHHBIX  LUQPOBBIX ycTpoiictB Ha 0Oaze IIJIMC B

CreljaarM3upOBaHHbIX NTaKeTax NMPUK/IaHBIX [IPOrpamM.
ITK-4

3HAHUA:

OcHoBBbI apxuTeKTypbl coBpemeHHbIX [IJIVIC 1 MUKPOIIPOLIeCCOPHBIX CUCTEM;

YMeHUs1:
ITpoekTHpoBaHUe MUMPOBBIX YCTPOWCTB U MUKPOTIPOLIECCOPHBIX CUCTEM Ha 6a3e coBpeMeHHbIX TTJTUC;

HABbIKU:
Pa3paboTka 1 OT/IaZika MPOrpaMMHOI0 obecrieueHust MUKporipolieccopoB U ITJIMC ¢ ucnonb30BaHUEM

CTIeI[a/IM3UPOBAaHHBIX CPE/ICTB.



2. MECTO JUCIHUITVIMHBI B CTPYKTYPE OOII BO

OuctnunnvHa IIPOEKTUPOBAHUE IA®POBBIX CUCTEM HA IIVIUC siBasieTcs: AUCLUTUIMHON
yacTH, popMHPyeMoii Y4aCTHUKAMHU 00pa30BaTe/IbHBIX 0THOIIEHH# 0/10Ka 1, TpOrpaMMBbl MO/ITOTOBKH T10
HarpaByieHuro 11.05.01 PaduosnekmpoHHble cucmembl U KOMN/AEKChl.

CopepkaHve [UCLIMIJIMHBI SIBSIETCST  JIOTUYeCKUM TNIPOJO/KEHNeM  JUCLIUTIIHH: BBEJEHUE B
CIIEIIUAJIBHOCTb, MUKPOITIPOLIECCOPHBIE YCTPOUCTBA.

CozepkaHve [UCLMIUIMHBI SIBJSIETCSI OCHOBOM A ocBoeHus jaucuuiuiviH: I ®OPOBBIE
PAINOSJIEKTPOHHBIE CUCTEMBI ITEPEJJAYY N30BPAKEHU S 1 3BYKA.

HPEABapI/ITEII]:HbIe KOMIIeTEeHINH, CCl)OpMI/IpOBaHHLIe y 06yt{a}omeroc51 [0 Ha4daJ/la U3yuyeHus JUCLHUIT/IUHBI:

¢ OIIK-1 — CriocobeH mpe/iCTaBUTh a/IeKBaTHYI0 COBPEMEHHOMY YPOBHIO 3HAHWU HayUHYIO KapTHHY MHpa
Ha OCHOBe 3HaHHs1 OCHOBHBIX T0JIO)KEHU, 3aKOHOB 1 MeTOZIOB eCTeCTBEeHHbIX HayK U MaTeMaTUKU

¢ OIIK-4 — CriocobeH MPOBOUTh IKCIIEPUMEHTA/TbHbIE UCC/IE0OBAHUS U B/Ia/IeTh OCHOBHBIMU MPHEMaMU
006paboTKHY U TIpe/ICTaBIeHUsT IKCTIEPUMEHTATBHBIX JJAHHBIX

¢ OIIK-8 — CniocobeH MCI0/Ib30BaTh COBpEMEHHbIE TIPOrPAMMHbBIE M HHCTPYMEHTAa/IbHbIE CPeCTBa
KOMITBIOTEPHOTO MO/Ie/IMPOBaHUS /ISl pellieH s pa3/IMYHbIX UCC/Ie[0BaTe/TbCKUX U IMPpodeCCHOHATbHBIX
3a/au

¢ TIK-1 — CrniocobeH pa3pabaTbiBaTh CTPYKTYPHBIE ¥ (DYHKIMOHAIbHBIE CXeMBI Pa/I03/IeKTPOHHBIX
CUCTEM U KOMIIJIEKCOB

¢ [TK-4 — CrniocobeH pa3pabaTbiBaTh aHA/IOTOBEIE U LIMGPOBLIE PaAUOTEXHUUEeCKUe YCTPONCTBA, B TOM
yrcre Ha 6a3e MUKPOTIPOLIECCOPOB M MUKDPOTPOLIECCOPHBIX CHCTEM, C UCIO/Ib30BaHHEM COBpPEMEHHBIX
MAaKeTOB MPUKJIaJHbIX TPOrpaMm

¢ YK-6 — CrniocobeH onpe/iesisiTh U peaM30BbIBaTh MPUOPUTETHI COOCTBEHHOM IeATeTbHOCTU U CTIOCOOBI
ee COBepIIIeHCTBOBAaHMS Ha OCHOBE CaMOOLIEHKH ¥ 00pa30BaHUs B TeueHUe BCeH JKU3HU



3. CTPYKTYPA U COAEPXXAHUE NUCIHUIT/IMHbI

3.1. Copepxanue (AUAAKTUKA) JUCI{UILIUHBI

OO6111ast TPYZI0€MKOCTh JUCIIUTTUHBI COCTaB/seT 3 3.e., 108 u.

KYPC

HaumeHoBaHHe pa3/ie/ioB H JUJaKTHYeCKUX eIMHHI|

CEMECTP

BCEI'O

AyaMTOpHBIe 3aHATHA

B KOHTAKTHOH (

popme

BCET'O

JIekuyu

JlaGoparopHblii
NMPaKTHKYM

CamocTosTenbHas
pabora cTyaeHTOB

Dopmupyemas
KommeTeHLus, %

IIK-3

IIK-4

Paspen 1. Beegenne. OcHoBbl apxuTteKTypbl IIVIUC. Vcropus ITJIUC.
OcHoBHele cBefenust 06 apxutektype [IJIVIC. OcHosHele 610ku [TJIVIC. OcHOBHBIE
Tunsl [TJIAC. Begymue npousoguteu IVIMC. O630p akryansHbix IIJIMC. O630p;
CHUCTEeM aBTOMaTH3MPOBAHHOTO MPOEKTUPOBaHUsl [/Is1 CO3/JaHUs YCTPOICTB U CUCTeM
Ha [IJTUC. O630p s3bIKOB onucanus anmnaparypbl (HDL). Orarsl pa3paboTku
YCTPOWCTB U cucteM Ha TTJIUC.

11

16

Paszpen 2. OcHOBBI A3bIKA ONHCaHus annaparypsl Verilog. Cuntesnpyemsle 1
9 HeCHHTe3MpyeMble KOHCTPYKLUMH. TIpumutuBbl. Mogynu. ITopTel. Turiel JaHHBIX.
HenpeprisHoe npucsanBanue. Oneparopsl. I1pescrasnenye uncen. Tectupyroupye
Moy (TectbeHun). KOHCTPYKIMH sI3bIKa, MCTIO/Ib3yeMble /115 TeCTUPOBAHMSL.

18

16

20

Paspen 3. KomOuHanmonHsle yerpoiicrsa. [IporesypHele 6110ku. Brnokupyloiiee
riprcBarBaHKe. KOHCTPYKLMM yCJIOBHOTO M MHOXKECTBEHHOTO BbIOOPa.

9 CuHre3supyemble LHKbL. [LIndparopsl. Jemmdparopsl. IIpeobpasoBaresn KOoB.
My/IBTUIIEKCOPBI. []eMy/bTUIIEKCOPBI. APHU(METHKO-T0rMYecKre yCTpoicTBa
(AJTY). TTapameTpH30BaHHble MOAY/IN.

18

17

20

Paspen 4. IToc/ieoBaTe/IbHOCTHBIE ycTpoiicTBa. Hebnokupytoiiee
ripucBavBaHue. Tpurrepsl. Peructpsl. CBUroBble perucTpbl. CUETUMKU. D/leMeHThI
9 namsTd. PernctpoBsiii ¢daiin. [TocTosiHHBIE 3aroMuHarowye ycrpoiicTsa (I13Y).

21

11

10

OrnepaTtKBHbIe 3arioM1HaroLMe ycrpoiictsa (O3Y).KonBeliepHasi o6paboTKa.
Vcrionb3oBaHue 6710KOB UHTe/IIEKTYa/IbHOM COOCTBEHHOCTH.

17

20

Paszpen 5. Koneunble aBToMarbl. OCHOBHbIE HJIeH KOHEYHBIX aBTOMATOB.
KoneuHsrii aBromar Mypa. Koneunslii asroMar Mumi. Crioco6bI pefcTaBIeHust

9 KOHEYHBIX aBTOMaTOB. JTarlbl IPOeKTMPOBaHMs KOHeUHBIX aBTOMAToOB. MeTo/b! 21 11 4 7 10

OIMCaHUs KOHEUHbIX aBTOMATOB. KOHeuHbIe aBTOMaTkl C TPAKTOM OGPHGOTKI/I
AAHHBIX. Peanuaauuﬂ aJI'0OPUTMOB BBIUMC/IEHUH C TIOMOLL{bIO KOHEYHbIX aBTOMAaTOB.

17

20

Paszpen 6. Ucnone

COpPHOro MoAy/isA. [IporpaMMHbIe 1

POIN

anmnaparHble MUKPOTIPOLieCCOpHbIe MOAy/H. OCHOBHBIe CBeZleHHe 0
co¢rnporeccope Nios II. Co3aHre MUKpPOTIPOLIeCCOpHBIX cucteM Ha [TJTHIC.

9 IITuna Avalon. CraHzapTHble MHTepdeiickl B3auMoyeicTBYs G/I0KOB B 19 9 2 7 10

MOJYJIsl Ha A3bIKe C.

MUKponpoLeccopHoi cucteme. MHTepdelic Avalon Memory-Mapped
Vcnonb3oBanue 6/10KOB napasuiesibHoro BBoga-Bbioga (P10). Co3ganue u
HCII0/Ib30BaHKe T10/1b30BaTe/IbCKUX 6710K0B. [IporpaMmMupoBaHue MpoLieCCOPHOTo

17

20

Bcero 3a 9 cemecTp

108 51 17 34 57

100

100

Bcero no jucunivHe 108 51 17 34 57

100

100

3.2. JIaGopaTopHbIi NPAKTUKYM

Ne
n/n

Homep u HauMeHOBaHUe
pasjesa JUCHUILIMHBI

Tema 1a6opaTopHOro NpakTHKyMa

O0nem,

ayp.
JacoB

Pazgen 2. OcHOBHI si3bIKa
OTIMCaHMs anmapaTypbl
Verilog.

3nakomcTBO ¢ CAIIP Quartus. ITpoekTupoBanue u
MO7IeNTMpPOBaHue TIPOCTeHIero KOMOMHALMOHHOTO
YCTPOICTBA.

Pasgen 3. KombOuHaI[MOHHEIE
YCTPOMCTRBA.

Pa3paboTka rnapamMeTpU3UpOBaHHOIO KOMOHHALIMOHHOTO
YCTpPOMCTBA.

Pazgen 4.
ITocnenoBaTeIbHOCTHBIE
YCTPOMCTBa.

ITpoekTHpOBaHKe MPOCTeHIIIero 1UdpoBoro reHeparopa
CHTHAJIOB.

Paszpen 5. Koneunsle
aBTOMarThI.

ITpoekTrpoBaHKe LM(POBOTO YCTPOWCTBAa HA OCHOBE
KOHEYHOT'0 aBTOMara.

Pazgen 6. Victionib3oBaHue
MPOLIECCOPHOTO MOZY/IS.

[TpoekTrpoBaHue 1I(POBOr0 YCTPOKWCTBA HA OCHOBE
TIPOLIeCCOPHOTO MOZAYIS.

Bcero 3a 9 cemecTp

34

3.3. CamocTosiTennbHas pabora crygenta (CPC)

Ne
n/n

Homep n
Ha¥MMeHOBaHUe
pasfena JUCHHUILIMHDI

Cojaep)xaHue yueGHOro 3afiaHusA

Oo0nemMm,
4acoB

1

Pazpnen 1. Beegenue.

M3yueHre 0COOEHHOCTEN JUCLIUIIIMHBI, 3HAKOMCTBO C

6

36449




OCHOBBI apXUTEKTYpPbl  |peKOMeHyeMOM JIUTepaTypou.
IJIncC.
Pasen 2. OCHOBSI V3yueHne peKOMeH/IOBAaHHOM JTUTEPaTyphl. V3yueHue MpUMepoB
2 |aseika onpcaHmst rpoekTrpoBaHus cucteM Ha ITJTUC u3 6ubmuoreky Quartus. 9
. IToAroToBKa K BBIIIOJHEHHIO 1ab0paTopHOM paboTel. IToAroToBKa
arnmaparypsl Verilog. M o
oTuéTa 1o yabopaTopHOi paboTe.
V3yueHune peKOMeH/IOBAaHHOM JTUTepaTyphl. V3yueHue MpuMepoB
Pazgen 3. 616
3 |KomGuHaLMOHHbIe npoektrpoBanus cucteM Ha ITJIVC u3 bubnrorekn Quartus. 9
N IMToAroToBKa K BBITIO/IHEHHIO JlabopaTopHoi paboThl. [ToAroToBKa
yCTDPOMCTBA. M o
oTuéTa 1o sabopaTopHOi paboTe.
M3yueHre peKOMeHJOBAaHHOM IUTepaTyphl. VI3yueHure npuMepoB
Pa3nen 4.
npoektupoBanus cucreM Ha ITJIVC n3 6ubmorexu Quartus.
4  |[locnemoBaTe/IbHOCTHBIE N 10
L IMoAroToBKa K BBITIO/IHEHHIO JlabopaTopHoii paboTkl. [ToAroToBKa
yCTDPOMCTBA. M o
oTuéTa 1o sabopatopHoi pabore.
M3yueHre peKOMeHJOBaHHOM IUTepaTypbl. VI3yueHre npumMepoB
5 Paspen 5. Koneunsle npoektupoBanus cucreM Ha ITJTVC n3 6ubmoreku Quartus. 10
aBTOMAThI. IMoaroroBka K BeITIO/IHEHUIO JlabopaTopHo#i paboTel. [ToaroroBka
oTuéTa 1o s:aboparopHoii pabore.
H3yueHre peKOMEeHJOBAHHOM IUTepaTyphl. VI3yueHue MpuMepoB
Pazgen 6.
6 |VcHOM30BaHMe npoekTHpoBaHus cucteM Ha ITJIVC u3 6ubmmuoreku Quartus. 10
IMoaroroBka K BeITIO/IHEHUIO JlabopaTopHo# paboTel. [ToaroroBka
TMPOLIECCOPHOTO MOAY/s.[ ' o
oTuéTa 1o ylabopaTopHOU paboTe.
Bcero 3a 9 cemecTp 57
4. ®OPMbI KOHTPOJIA OCBOEHUA INCIIUIL/INHBI
CEMECTP HEJE/IN CEMECTPA
11213/ 4|5 6|7 (8 9 10|11|12 (13|14 15|16 17
9 Jip| | AP |JIP| |JIP| AP JIP JIP ap Bomnp.dud.3au, aud. 3au.
YcnoBHbIE 0003HAYEHUS:
e JIP — apiarHOCTHUeCKas pabora;
o JIP — naboparopHas paboTa;
¢ Bonp./Ind.3au — Bonpock K guddepeHIIMPOBAaHHOMY 3a4eTy;
o nud. 3au. — quddepeHITMPOBAHHBIN 3aUeT.

Tekyumuii KOHTPOJIb YCIIeBaeMOCTH CTYAEeHTOB TIPOBOWUTCS B JUCKPETHBIE BpeMeHHbIe MHTEePBAJIbl B

crenyromuyx Gopmax:
e MArHOCTHYeCKas paboTa;
¢ jylabopatopHas pabora;

e BOMNpPOCHI K AW depeHIMPOBaHHOMY 3aueTy.

IIpomexyTouHas arTecTarus MPoBOAUTCS B hopmax:
I depeHLIIPOBaHHLIN 3aUeT.
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5. YYEBHO-METOJUYECKOE 1 TH®OPMAIIMMIOHHOE OBECIIEYEHUE
TUCHUTIVHBI

5.1. OcHOBHas JIuTeparypa 110 AUCLUIIIVHE:

1. A. K. HapsiikuH. . Lludpossle ycTpoiicTBa 1 MUKponpolieccopsl. M.: Akagemus, 2008, 200 k3.

2. A. M. Caxues. . Llupossie ycTpolicTBa 1 MUKporiporeccopsl. Mocksa: FOpaiT, 2020, a51. pec.

3. A. X. Mypcaes, O. 1. Bypenesa. . [IpakTHKyM 0o IpoeKTUpOBaHMIO Ha si3blkax VerilogHDL u
SystemVerilog. Cankr-Iletep6ypr: Jlanb, 2022, 311. pec.

4. 1. M. Xappuc, C. JI. Xappuc. . L{udbpoBas cxeMoTeXHHKa U apXUTeKTypa Kommbiorepa. Waltham: Morgan
Kaufman, 2013, 371. pec.

5. K. Makcoung,. . ITpoektupoBanue Ha ITJIVC. ApxuTeKTypa, CpeicTBa U MeTo/bl. Kypc Mosozioro Gotira.
M.: IOO2KA-XXI, 2007, 35. pec.

6. O. H. My3biueHko. MeTogb! ciHTe3a KoHeuHbIX aBroMaroB. CI16.BT'TY "BOEHMEX" um. [I. @.
YcruHoBa, 2012, 73 3K3.

5.2. Jlono/siHUTe/IbHAs IMTepaTypa Mo AUCLUIIVHE:
He TpedyeTcs..

5.3. Ileprognueckre U3naHus:
He TpeOyroTCSl.

5.4. TlepeueHb pecypcoB UH(HOPMALIMOHHO-TE/IEKOMMYHHUKALIMOHHOM ceTH "VIHTepHeT", He0OXOAUMBIX [IIst
OCBOEHUS JUCLIUTUIMHBI, 37IEKTPOHHBIE OUO/TMOTEUHbIE CUCTEMBI:

. http://e.]lanbook.com — 3BC JlaHs;

. http://urait.ru — O6pa3oBarenbHas ratdopma «HOpaiit». [ By30B U CCY30B.;

. https://marsohod.org/ — FPGA 6710r: OIIBIT, 0T/1a/IKa, IpOrpaMMHUpoBanye Ha Verilog;

. http://library.voenmeh.ru — ®yngamenTanbHas 6ubnuoreka BI'TY « BOEHMEX» um. [1.®. YcTHHOBS;

. https://www.terasic.com.tw/cgi-bin/page/archive.pl?Language=English&No=836 — Terasic - SoC
Platform - Cyclone - DE1-SoC Board,

. https://e.lanbook.com/book/322511 — 3BC Jlans;

. https://kit-e.ru/kratkij-kurs/ — Kpartkwuit kypc HDL. fI3bik Verilog;

. https://ibooks.ru/bookshelf/372099 — Yutaneheiii 3a1 - DBC AKGyKC.py;

. https://ibooks.ru/products/372099 — LudpoBoit cuHTe3: npakTuyeckuit Kypc Pomanos A. FO., TTaHuyn
FO. B., pen. ISBN 978-5-97060-850-0 - 3BC Aiibykc.py;

10. https://ibooks.ru/products/392124 — IIpoekTupoBaHue BcTparBaeMbix cucteM Ha [TJIVC / niep. ¢ anr. B.

B. ConoBbeBa — 2-e u3f., 1. HaBabu 3avHamabequn [ISBN 978-5-89818-425-4 - 35C Abykc.py.

U WN =

O 00N

CoBpeMeHHbIe MTPodeCcCUOHaIbHbIE 0a3bl JaHHBIX:

1. https://rusneb.ru — HaiioHanbHast 3ekTpoHHast oubmmoreka (HOB);

2. https://cyberleninka.ru/ - HayuHas 3nmekTpoHHast 6ubnvoreka «KubepieHHHKa»;
http://www.rfbr.ru/rffi/ru/library - [TonmHOTeKcTOBast 3nekTpoHHas 6ubmoreka Poccuiickoro doHza
(byHIaMeHTaNbHBIX UCCIel0BaHUM.

WudopmarioHHbIe CIIPaBOYHbIE CUCTEMBI:

1. TexakcriepT — IH$OpMalLMOHHBINM MTOPTasT TEXHAUEeCKOTO pPeryJupoBaHysi: HopMel, ipaBuiia, CTaHAapThI
Pd;

2. http://library.voenmeh.ru/jirbis2/index.php?option=com_irbis&view=irbis&Itemid=457 - b/l [OCTos
cobcrBenHol rerepauuu BI'TY "BOEHMEX" um. []. ®. YcTrHOBa;

3. http://www.consultant.ru/- KoncyneranTIlntoc- nHboOpMalLMOHHBIN TOpTas NPaBoOBOH MH(YOPMALUHL.

5.5. TIporpaMmmHoe obecrieueHue:

1. Quartus II.

5.6. Vb opMaloHHbIe TEXHOTOT U

B3auMoieiicTBHe ¢ obyuarorumucs nocpenctBoM SMOC Moodle BI'TY «BOEHMEX» um. [I.®. YcTHHOBA.
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6. MATEPUAJIBHO-TEXHUYECKOE OBECIIEYEHUE JUCHOUII/IMHbI

6.1. JIekijyioHHBbIE 3aHATHUA:

CreLja/IM31POBaHHbIe TPeOOBaHKs 110 000PY0BaHHUIO OTCYTCTBYIOT; ayJUTOPHS C [10CAJ0UHBIMU
MeCTaMH I10 KOJIM4eCTBY CTYZEHTOB; [JOCKa.

6.2. JITabopaTopHbIe 3aHATHA:

1. Ilpoexkrop;
2. Ilnara: DE1-SOC;
3. Quartus II.

6.3. ITpouee:

1. pabouee MeCTO TIpeTIOfiaBaTe/Isi, OCHAII[EHHOe KOMITBIOTEPOM C ZIOCTYTIOM B VIHTEpHeT;
2. paboure MecTa CTY[eHTOB, OCHAIIleHHbIe KOMITbIOTEPAMU C ZOCTYTIOM B VIHTepHeT, TpefjHa3HaueHHbIe IS
paboThI B 3/IEKTPOHHOM 00pa30BaTe/IbHOM Cpejie.



IIpunoxenue 1
K paboueii mporpamMme JUCHMIUIHHBI
IMPOEKTUPOBAHUE II1®POBBIX CUCTEM HA IIJINC

AHHoTanusa padouei nporpaMMsl

Hucruminaa IPOEKTUPOBAHUE ITU®POBLIX CUCTEM HA IUINC sBisieTcs: AUCLATITAHON
yacTH, GpopMHUpyeMoii yJacTHHKaMHU 00pa3oBaTe/IbHBIX OTHOLIEHHUH 0/10Ka 1, IporpamMMbl TIOATOTOBKU TI0
HarpasieHuto 11.05.01 PaduoanekmpoHHble cucmembl U KoMniaeKcbl. JJUCLUIIMHA peanu3yeTcs Ha ¢akysibreTe
N Vndopmaimonnsle U ympasmstomue cucteMbl BI'TY "BOEHMEX" um. [.®. YcruHoBa Kadenpoit 14
PAIVMOSJIEKTPOHHBIE CUCTEMBI YTIPABJIEHUA.

[ucimrnivHa HatlenieHa Ha GOPMUPOBaHUE KomMnemeHYuli:
[TK-3 CriocobeH WCIONb30BaTh COBpEMeHHbIE TIaKeThbl TIPUK/IAJHBIX TPOTPAMM AJIsi CXeMOTeXHUYeCKOTO
MOJe/IMPOBaHKs aHaJIOTOBBIX U LIU(PPOBLIX YCTPONCTB, YCTPOMCTB cBepXBbICOKUX uacToT (CBY) u aHTeHH;
[TK-4 CriocobeH pa3pabarbiBaTh aHa/lIOrOBble U LU(POBbIe pafMOTEXHUUECKHEe YCTPOWCTBA, B TOM UHC/e Ha
0a3e MHKpOIPOLIECCOPOB U MHUKPOIPOLIECCOPHBIX CHCTEM, C UCIIOIb30BaHHEM COBDEMEHHBIX I1aKeTOB
TIPUKJ/IaJIHBIX [IPOTPaMM.

Copep>kaHue JUCLIUIIIMHBI OXBAThIBaeT KPyTr BOMPOCOB, CBI3aHHBIX C TIPOEKTUPOBaHHEM LM(POBLIX CUCTEM Ha
COBpPEMEHHBIX MPOrPAMMUPYEMBIX JIOTUYeCKHUX HMHTErpajbHBbIX CXeMax C HCIIONb30BaHHWEM $3blKa OMHCAHUS
anmaparyps! Verilog.

[TporpamMmoii AWCHUIUIMHEI [TPeAYCMOTPEHBI CJIefyIolIye BUABI KOHTPOJIS:

TeKyIui KOHTPOJ/Ib YCIIeBaeMOCTH CTY/IeHTOB TIPOBOAUTCS B AWCKPeTHbIe BpeMeHHble HHTePBaJlbl B
crefyommx hopmax:
¢ JIMarHOCTHUeCKas paboTa;
e jyaboparopHas pabora;
* BOMPOCHI K n(dhepeHIPOBaHHOMY 3aueTy.

IIpomexxyTouHas arTecTamusi IPOBOAUTCS B hopMax:
b depeHITMPOBAHHBIN 3aUeT.

OO1iast  TPy/I0EMKOCTh OCBOEHUSI AUCIUIUIMHBI cocTaBisseT 3 3.e., 108 u. TIporpaMmoii JUCIATITUHEBI
NpelyCMOTpPEeHbI JIeKLHOHHBIe 3aHsTus (17 4.), nabopatopHelii ipakTUKyM (34 4.), camocTosTeNbHast pabora
cryzenTa (57 u).
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TEXHOJ/IOTUN U ®

IIpunoxenue 2

K paboueii mporpamMme JUCHMIUIHHBI
IIPOEKTUPOBAHUE IIN®POBBIX CUCTEM HA IUTUC

OPMbI OBYUYEHUSA

PEKOMEH}IHHI/II/I 10 0CBO€HUI0 AUCIIMII/IMHBI VI CTYyA€HTA

Tpyao0eMKOCTb 0CBOEHUS TUCLUILIMHBI cocTapsisieT 108 4., U3 HUX 51 4. ayAUTOPHBIX 3aHATUM, U 57 4.,

OTBeJIeHHBIX Ha CaMOCTOSITE/ILHYIO paboTy CTyzeHTa.

PekoMeH/IaIMK 10 PacTipe/ie/ieHn0 yu4eOHOro BpeEMEHH 0 BHZIaM CaMOCTOSITe/TbHOM paboThI U pa3jeniam

IUCLIATIIMHBI TIPUBE/IeHbI B Tab/IuLe.

KoHTposib  0CBOEHWSI JUCLMIUIMHBI TIPOM3BOAUTCS B COOTBETCTBUM C [lo/ioXkKeHHWEM O TeKyIeM,
pPyOE’KHOM KOHTPOJIe YCTIEBaeMOCTH ¥ TIPOMEXKYTOUHOMN aTTeCTali 00yJarommuxcsl.

®opMbI KOHTPOJISL ¥ KPUTEPUH OLieHUBaHUs IPYBe/ieHbI B IPU/IokeHNH 3 K Paboueii mporpamme.

HaumeHnoBaHue padoTbl

PekomeH/lyeMas uTepaTypa

TpyaoeMKOCTB,
yac.

Paspen 1. Beegenne. OcHoBbl apxutekTypsbl IIJIMC.

N3yueHre 0COOEHHOCTEN JUCLIUTIIMHBI, 3HAKOMCTBO C
peKoMeH/1yeMoi IuTepaTypoi.

K. Maxkcdwunz. . [IpoekTripoBaHue Ha
[TJIMC. ApxuTeKTypa, CpefCTBa U
metogpl. Kypc Mosnozoro 6otina: M.:
OOOBKA-XXI, 2007 (2-6)

Wroro nio pasgeny

1

Pa3zpes 2. OcHOBBI s13bIKa ONKMCaHNA anmnaparypsbl Verilog.

V3yueHre peKOMeH/IOBAHHOM JTUTepaTyphl. V3yueHue
MPUMEPOB MpoeKTUpoBaHus cructem Ha [TJINC u3
6ubmoTeku Quartus. ITOAroTOBKa K BLITIOJTHEHHIO
naboparopHoii paboTel. [ToAroToBKa OTUETA T10
nabopatopHoti paboTe.

A. X. Mypcaes, O. 1. BypeHesa. .
IIpakTHUKyM 10 IPOEKTHPOBaHUIO Ha
a3bikax VerilogHDL u
System Verilog: CaHkT-Iletep6ypr:
Jlanb, 2022 (1)

. M. Xappuc, C. JI. Xappwuc. .
[TudpoBast cxeMOTeXHHUKA U
apXuUTeKTypa KomrbioTepa: Waltham:
Morgan Kaufman, 2013 (4-5)

K. Maxkcdwunz,. . I[IpoekTripoBaHue Ha
[TJINC. ApxuTeKTypa, CpefCTBa U
metogpl. Kypc Mosnozoro 6otina: M.:
OOO3KA-XXI, 2007 (9, 16)

Wroro nio pasgeny

2

Paspen 3. KomOnHanMoOHHbIE YCTPOICTBA.

W3yuenne pekoMeH/I0BaHHOW UTepaTypsl. VsyueHne
MPUMEPOB MPOeKTUpoBaHus cructem Ha [TJINC u3
6ubmoTeku Quartus. ITOArOTOBKA K BBITIOJTHEHHIO
nabopatopHoti paboThl. [ToAroToBKa OTUETA T10
nabopatopHoti paboTe.

. M. Xappuc, C. JI. Xappuc. .
Ludposas cxemoTexHUKa U
apxUTeKTypa KoMmbloTepa: Waltham:
Morgan Kaufman, 2013 (2, 4-5)
A. M. Caxses. . LTudposbie
YCTPOMCTBA M MUKDPOIIPOL|ECCOPBI:
Mockga: FOpaiit, 2020 (1-3)

A. X. Mypcaes, O. 1. bypeHesa. .
ITpakTUKyM 110 IPOEKTHPOBAHUIO Ha
s3pikax VerilogHDL u
SystemVerilog: Cankr-ITetepOypr:
Jlans, 2022 (2)

A. K. HapbiukuH. . Llngposbie
YCTPOHCTBA ¥ MUKPOTIPOL{eCCOPBI:
M.: Akaznemus, 2008 (6-12)

Wroro no pasgeny 3

Pa3pen 4. IlociepoBaresn

bHOCTHBIE YCTPOMCTBA.

W3yueHne pekoMeH/I0BaHHOM UTepaTypbl. V3yueHne
NIpUMepoB MpoeKTupoBaHus cucreM Ha [IJINC u3

11

A. K. HapbuukuH. . Llngposbie
YCTPOWCTBA ¥ MUKPOTIPOL{eCCOPBI:

10
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6ubmoreku Quartus. ITOArOTOBKA K BBITIOTHEHHIO
nabopatopHoti paboThl. [ToAroToBKa OTUETA T10
nabopatopHoti paboTe.

M.: Axagemus, 2008 (13-16)
A. M. Caxues. . [ludporsie
YCTPOWCTBA ¥ MUKPOTIPOL{eCCOPBI:
Mockga: HOpaiit, 2020 (4)

. M. Xappuc, C. JI. Xappuc. .
Ludposas cxemoTexHUKa U

apxUTeKTypa KoMmbioTepa: Waltham:

Morgan Kaufman, 2013 (5)

A. X. Mypcaes, O. 1. Bypenesa. .
IIpakTUKyM IO MPOEKTUPOBAHUIO Ha
s3pikax VerilogHDL u
SystemVerilog: Cankr-ITetepOypr:

Jlang, 2022 (2)

Wroro no pasgeny 4

10

Pa3pen 5. KoHeunble aBTOMaThI.

V3yyeHue pekOMeHZOBAHHOM JIUTEpaTyphl. V3yueHue
NpUMepoB NpoekTupoBaHus cucreM Ha [TJIVIC u3
6ubmoTeku Quartus. IToArOTOBKA K BHITIOJTHEHHMIO
naboparopHoii paboTtsl. [ToaroroBka oTuéTa Mo
naboparopHoii pabore.

. M. Xappuc, C. JI. Xappwuc. .
[udpoBast cxeMOTeXHHUKA U
apxXuTeKTypa KomrbioTepa: Waltham:
Morgan Kaufman, 2013 (3)

O. H. My3blueHko. MeTozbl CHHTe3a
KoHeuHbIx aBTomaros; CI10.BT'TY
"BOEHMEX" um. [1. ®. YcTHHOBa,
2012 (1-4)

A. X. Mypcaes, O. 1. Bypenesa. .
ITpakTUKyM IO MPOEKTUPOBAHUIO Ha
si3pikax VerilogHDL u
SystemVerilog: Cankr-ITerepOypr:
Jlang, 2022 (4)

10

Wroro no pasgeny 5

10

Pazpgen 6. Ucnoib30BaHue NPOLeCCOPHOT0 MOAY/ISL.

N3yueHne peKOMeH/JOBaHHOM IUTepaTyphl. M3yueHue
NpUMepOB NpoeKTUpoBaHus cucreM Ha [IJIVIC u3
6ubmmoreku Quartus. [ToArOTOBKA K BHITOJTHEHUIO
yaboparopHoti paboTel. [ToAroToBKa OTUETA 110
nabopatopHoti paboTe.

A. X. Mypcaes, O. 1. bypenesa. .
IlpakTUKyM 10 NPOEKTUPOBaHMIO Ha
s3pikax VerilogHDL u
SystemVerilog: Cankr-ITetepOypr:
Jlansb, 2022 (7)

K. Maxkcdwunga. . [IpoekTrpoBaHue Ha
[TJIUC. ApxuTeKTypa, CpefCTBa U
metogpl. Kypc mosnozoro 6otina: M.:
JOOSKA-XXI, 2007 (13)

10

Wroro no pasgeny 6

10

12
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IIpunoxenue 3
K paboueii mporpamMme JUCHMIUIHHBI
MIPOEKTUPOBAHUE II1®POBBIX CUCTEM HA IIJINC

®OH/] OHEHOYHBIX CPEJICTB

®DOH/[| OIIEHOYHBIX CPEICTB, TI03BOJISIONIE OL[eHUTh Pe3y/IbTaThl 00yUYeHHs 110 AaHHOHN JUCIUIIIMHE, BKIIOYAl0T
B ce0s:

JIMarHoCTHYeCcKasi paboTa

BOIIPOCHI K n(depeHITMpOBaHHOMY 3a4eTy;
saboparopHas pabora;
IuddepeHLIIPOBaHHLIN 3aUeT.

Kputepun oneHMBaHUA

JMuarHocruyeckasi padora
HuarHoctrueckast pabota rpoBoAuTcs B popme Tecta B SMMOC Moodle:

* TpU NPABUIBLHOM OTBeTe MeHee ueM Ha 60% BOMPOCOB - He aTTeCTalus;
e [IpU MPaBUILHOM OTBeTe Ha 60% BOIpocoB u 6oJiee - aTTecTalus.

Bompocs! k juddepeHIPOBAaHHOMY 3aUeTy
1. ITporpammupyeMsle jioruueckre ycrporictea: PROM u PLA.

. [IporpamMmmupyemsbie noruueckue ycrpoucts: PAL 1 GAL.

. Tuns! IVINC.

. OcHoenele 6moku ITJIUC.

. Jlornueckas stuetika ITJIUC.

. Opranusanus noruueckux siueek B [TJTNC.

. Kpynnsie npoussogunu ITJIMC. CoBpemeHHsble cepuu [TJIUC.

. S13bIKM poeKTHpoBaHus ycTpoiicTs Ha [IJIMC.

. CUHTe3upyeMble U HeCUHTe3UpyeMble KOHCTPYKLIMU SI3bIKOB OIMMCAHUS alaparyphl.

. Monymu 1 MpUMUTHBHI si3bIKa Verilog.

. [lonb30BaTeIbCKMe TPUMHUTHBEI si3bIKa Verilog.

. BcTpoeHHbIe MPUMUTHBEI s13bIKa Verilog.

. OO0t 111a6/10H CUHTE3UPYEMOT0 MOJY/Is si3blKa Verilog.
. [TopTbl Mofysneit.

. Tumbl AaHHBIX si3bIKa Verilog: wire u reg.

. [IpoBoAHMKM U IIUHEI B si3bIKe Verilog.

. HenpepriBHOE npHcBariBaHMe B si3bIKe Verilog.

. Bnokupyoiiee nprcsarBaHue B si3blke Verilog.

. HeGsokupytoliee nipricBanBaHue B si3bike Verilog.

. Uucna B si3bike Verilog.

. OcHOBHBIE OTIepaTopHI s3biKa Verilog.

. ITporieaypHbIit 6/10K initial s3p1ka Verilog.

. ITporienypHebIii 6510k always s3bika Verilog.

. OO01WMit 111a6/10H TECTUPYIOILEr0 MOAY/IS sA3biKa Verilog.
. Macmtab BpemMeHH U oTiepaTopbl BpeMeHHOM 3a/1epXKKH si3bika Verilog.
. CucremHble (GyHKLMM s3bIKa Verilog.

. Yc/i0BHBIE OTepaTophl si3bika Verilog.

. Onepatop MHOXKeCTBeHHOT0 BbIOOpa si3bika Verilog.
. Oneparops! IJMK/IOB g3bIKa Verilog.

. ITapameTpeI B si3bike Verilog.

. My/IBTUIIEKCOPBI U [1eMY/IbTUIIEKCOPBI.

. [lTucpaTops! u germmdpaTopsl.

. ApudmeTHKO-/10rMUeCcKre yCTPONCTBa.

. Tpurreps! u 3aénku

. Tvrel TpUrrepos.

. PerucTpel. PeructpoBeiii aiin.

. CoBUrOBbIE PETUCTPHI.

. CuéTtunku.

. l'eneparop IIIVM curnana. [lenurenn 4acToThI.

. Tunb! 6/10KOB HaMSATH.

. bnoku mamsatu IVINC.
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42. B/IOKY WHTEJIIEKTYaIbHOM COOCTBEHHOCTH.

43. CriocoObI arrapaTHOTO PeLeHUsT CJI0XKHBIX BEIUMC/TUTE/TBHBIX 3a/[ad.

44. KoHBeiiepu3auysi.

45. CTpyKTypHas MoZieJib KOHeUHOIrO aBTOMara.

46. KoHeuHble aBTOMAThI Y BBIUMC/IUTE/IbHbIE MAllIHBI.

47. KoHneunsle aBTomarel Mypa u Munu.

48. Knaccsl KOHEYHBIX aBTOMATOB.

49. CrniocobsI TIpeZicTaBIeHHsT KOHEYHBIX aBTOMATOB.

50. I'pach KoHeuHOTO aBTOMATA.

51. Tabsuiia 1epexofioB U BLIXOA0B KOHEYHOI'0 aBTOMAra.

52. Criicku riepexofioB KOHeYHOTro aBToMara. CTPYKTypHbIe CITMCKM TTepex00B KOHEUHOTO aBToMara.
53. I'pad cxembl anroput™a GYHKIIMOHUPOBAHHUST KOHEUHOTO aBTOMATa.

54. KoHeuHble aBTOMAThI C TPAaKTOM 00pabOTKH JJAHHBIX.

55. CTuy omnucaHysl KOHEYHBIX aBTOMAaToB Ha si3bike Verilog.

56. O6muit 111ab/10H OMMCaHKMsST KOHEUHOTO aBToMara Ha si3bike Verilog.

57. CodT-niponieccopsi [TJINC.

58. BcrpoeHnHsle nponeccopHslie sgpa [INC.

59. CranziapTHble BHYTPUCHUCTEMHbIE UHTEP(ENCHI.

60. Peaymm3auus uaTepdetica Avalon Memory-Mapped z/1s1 BeZOMOTr0O yCTpPOMCTBA.

JlaGopaTopHasi padoTa

IMocne BeIMOTHEHUS JTaOOpaTOPHOW PabOTHI ¥ TPUHSATHS €€ pe3y/IbTaToB IPero/jaBaTesieM CTyIeHT
MOJrOTaB/IMBaeT OTUYET U CAAET ero npenogasarento. OTYET JO/DKeH BK/IIOYATh BCE 3/IEMEHTHI, YKa3aHHbIE B
METO/IMUeCKHUX YKa3aHUsX K JlabopatopHoii pabote. TTpu oopmieHUH OTUETA CTY/IEHT 00s13aH COOJTFO/IATh
tpeboBanus T'OCT 7.32-2017, a Tak)ke BHYTPEHHUX HOPMATHBHBIX JIOKYMEHTOB YHUBEPCHUTETA,
peraMeHTHPYIOIIWX TipaBu/ia 0opmIeHHs1 YaeOHbIX paboT.

JuddepennypoBaHHbIH 3aueT

HOuddepeHLIpOBaHHBIN 3a4éT CAETCS TIPY YCIOBUH TTOJTHOTO BBITIONHEHUS rpadyka KOHTPOIbHBIX
Meponpusitvii. Ha auddepeHiiipoBaHHOM 3auéTe CTYeHTY 3a/]al0T TPU BOTIPOCA M3 YTBEPKAEHHOTO TTepeyHs.
Kpurepuu orjeHku:
«OTMMYHO» — CTYEHT JeMOHCTPUpYeT Iyb0Koe TIOHMMaHWe MaTeprasa, yBepeHHO OTBeYaeT Ha BCe BOTIPOCHL.
«Xopol110» — CTy/leHT pa30rpaeTcsi B MaTepurase, HO AOMyCKaeT He3HaUMTe/TbHbIe HETOUHOCTH.
«YIOB/IETBOPUTELHO» — CTYAEHT CIIOCOOEeH OTBETHTD TOJIBKO Ha 0a30Bbie BOTIPOCHL.
«HeyznoBneTBopuTensHO» — CTYAEHT He BaZieeT MaTepruaioM U He MOXKET JaTh NpaBU/IbHbIE OTBETHL.
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ITacnopt ¢oHzAa OLIEHOYHBIX CPE/ICTB

AyauTopHbIe <
3aHATHA B ° E
KOHTAKTHOM =g § ) E%
& (opme Z B = T
- o =i ez < 8
O | © HaumeHoBaHue = = g EE g & g S
& ; Pas/ieioB u = E = 55 & = T
X | |AMAAKTHYECKMX e/{HHMIY g 8 E %E’ [g © =1 é Eg
®} = S
O % EE|R% =32
R B 88 C= <5
‘® E @ | o=
= 4 ] =
= = o
Pa3pen 1. Beegenue. Bormpocs! K
5 9 |OcHoBbI apxuTeKTypnl | 11 2 2 0 9 16 0 |mddepenuyipoBaHHOMY
IJINC. 3aueTy
Pa3pgen 2. OcHoBBI
5 9 |A3BIKa omHUCcAHUA 18 9 3 6 9 16 20 | JlabopaTopHas pabota
anmaparypsl Verilog.
Pazpen 3.
5 9 |KoMOHHAIIMOHHbIE 18 9 2 7 9 17 | 20 | JlaboparopHas paboTa
ycTpoiicTBa.
Pa3pen 4.
5 9 |[ocnepoBarensHoCcTHBIE| 21 | 11 4 7 10 | 17 | 20 | JlaboparopHasi paboTa
ycTpoicTBa.
5 9 Paspen 5. Koneunvie 21 | 11 4 7 10 17 | 20 | Jlaboparophas paboTa
aBTOMaThI.
Pa3zpen 6.
5 9 |Acnonn3oBanue 19 | 9 2 7 10 | 17 | 20 | JlaboparopHasi paboTa
MPOLeCCOPHOT0 MOAYJIS.
Bcero 3a 9 cemecTp 108 | 51 17 34 57 | 100 | 100
Bcero o gucIuninHe 108 | 51 17 34 57 | 100 | 100
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Onenounbie maTepuassl 110 aucnuminde IIPOEKTUPOBAHUE INMOPOBBIX CUCTEM HA

IVINAC

IIK-3 - CnocobeH ucno/nb306ams coepeMeHHble NAKemMbl NPUK/AAOHBIX NPO2PAMM 0/151 CXeMOMeXHUYECKO20
MO0Oe/IUPO8AHUs AHA/10208bIX U Yudpoeblx ycmpolicme, ycmpoticme ceepXxeblcokux yacmom (CBY) u
aHmeHH

Ne 1

Ne 2

Ne 3

[TpounTaiiTe TEKCT U 3aNMIINTE Pa3BepHYThI 000CHOBAHHBIN OTBET
Vcrionb3yst pyBejEHHBIN HIDKe 11a0/I0H TeCTUPYIOLLEro MOAY/Is, 3aAaThk curHai clk kak TakTtoBeiid. Ero

Haua/IbHOEe 3HaueHWe A0/KHO ObITh paBHO 0, Ko3hdurmeHT 3anoHedvs - 50%, a nepuo, cjieOBaHuUs -
2 HC.

“timescale 1ns/1ns

module test;

reg clk;

//Tlonb30BaTe/IbCKUM KO/,

endmodule
ITpouuTaiiTe TEKCT U 3aITUILINTE Pa3BEPHYThIM 000CHOBAHHBINA OTBET
Vicnonb3yst IpuBeAEHHbBIN HIDKe 11a0/I0H TeCTUPYIOIIEro MOAY/Isl, yCTaHOBUTE Ha IuHe data 16

CTy4aiHbIX 3HaueHW# B Auaria3oHe oT 1 1o 365. Kaxkaoe 3HaueHue O/KHO OCTaBaThbCsl HEM3MeHHbIM B
TeyeHue 10 Hc.

“timescale 1ns/1ns

module test;

reg [15:0] data;

//Tlosib30BaTeTbCKUM KOJ

endmodule
ITpouuTaiiTe TEKCT U yCTAaHOBUTE TOCJI/I0BATETLHOCTD
Hike mpuBeieH Ko, MO/Y/Ist KOHEUHOTO aBTOMaTta Ha si3bike Verilog v 3HaueHust BXOZHbIX CUTHAJ/IOB B

MOMEHTBI CHHXpOoHU3aLuu. Onpesienure Moc/1ef0BaTelbHOCTh COCTOSIHUI KOHEUHOTO aBTOMaTa, eciv B
Haya/IbHbIA MOMEHT BpeMeHH OH ObL/I B Haua/IbHOM COCTOSIHWH. B OTBeTe yKaKuTe UX HOMepa,
HanpuMep 01230123, HauMHasA ¢ HAYa/IbHOTO COCTOSIHUSI.
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 <= QO0;
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
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Ne 4

Ne 5

always @(*)
case (STATE)
QO: y <= x[0];
Ql:y <=x[1];
Q2:y <=x[0];
endcase

endmodule

BxopHble curHasbl
00 10 0010 10

ITpouwnTaiiTe TeKCT, BBIOEPHTE NPAaBWILHBINA OTBET M 3alUIINATE apryMeHThI, 000CHOBBIBAIOIIKE BEIOOD
OTBeTa

Kak Ha s3b1ke Verilog MO>KHO 3amucarh 4uc/io 17, UCTIOb3ys ABOUYHYIO CUCTEMY CUUCTEHUS U 5
paspsizioB.

1.16'd42
2.5’b10001
3. 4b1110

4.10°b1001

HpOQHTaﬁTe TeKCT, BbIGepI/ITe HpaBHﬂbeIﬁ OTBET U 3dlIMIINTEe apTYMEHTHI, O6OCHOBBIBaI-OI_L[I/Ie Bb160p
OTBeTa

CTpyKTypa nporpaMMHpyeMOT0 JIOTHUECKOTO YCTPOWCTBA KAaKOW apXUTEKTYPhI IIPUBEIEHO Ha PUCYHKe?

VoK o—
| o=
a1
o ]S ] s
E 1 1
1 ._.—I_;"' ﬁ cLK
= £ — 1
(= R - v
e s g
] | oLmc L = Ioig
| & [~— o= —H]— o < 100
T g3 g
(W= gEaa = 101@
+ o2 0Z SH—S Joe
O T will]
| o—{% = ‘
& 8
| I“ w Tat
1 o—{3 27 mux | -
o ' o o
1. GAL
2.PLA
3. PAL
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4. CPLD

Ne 6 IIpouuTaiiTe TeKCT, BbIOpUTE MPaBI/IbHBIN OTBET U 3alTHILINTE apryMeHTbI, 000CHOBBIBAOLIHE BLIOOD
oTBeTa

Kaxoit hyHKIMOHAMBbHBIN O/I0K peann3yeT MO/y/ib, KO/l KOTOPOro Ha si3bike Verilog npuBeséH Hibke?
module schem(

input [3:0] xO0,

input x1,

output [3:0] y0, y1
);

assign y0 = 1x1 ? x0 : 4'b0;

assign y1 = x1 ? x0 : 4'b0;

endmodule

1. Jemmdparop

2. MynsTumniekcop
3. HIudpatop

4. 1eMy/bTUIIIIEKCOP

Ne 7 TIpouuTaiiTe TeKCT, BbIOepHTe NMPABUIbHBIN OTBET U 3aUILUTe apryMeHThbl, 000CHOBBIBAIOLIME BEIOOD
oTBeTa

Kakoti v Tpurrepa peanusyeTt MOAYy/b, KOZI KOTOPOTO Ha si3bike Verilog npuBengH Hke?
module flip_flop(
input x0, x1, x2, x3,
output reg y
);
always @(posedge x0 or negedge x1) begin
if (Ix1) y <=0;
else y <= x2;
end

endmodule

1. D Tpurrep c CHHXpOHHBIM COpOCOM
2. D Tpurrep ¢ aCHHXpOHHBEIM COpPOCOM
3. JK Tpurrep ¢ CHHXPOHHBIM COpPOCOM

4. JK Tpurrep c aCMHXpPOHHbLIM COpOCOM

Ne 8 TIpouuTaliTe TEKCT, BbIOEpHUTE MPABU/ILHBIN OTBET U 3aMHUILIUTE apryMeHThbI, 000CHOBBIBAIOIIIHE BHIOOD
oTBeTa

Kakyto siornueckyto QyHKLUIO pean3yeT IPUMUTHB, KOJ, KOTOPOTO Ha si3bike Verilog rprBesiéH HiKe?

18



primitive Q(

output y,
input a, b
);
table
11:0;
07?:1;
?70:1;
endtable
endprimitive
1.MJIN-HE

2. Vckmouaroee NIN-HE
3.1-HE

4. Vickmouaromee NJIN
Ne 9 TIpouuTaiiTe TEKCT M 3aIHILNTE Pa3BEPHYThIH 000CHOBAHHBIN OTBET

HVcnonb3yst MpYBeEHHBIN 11a6/I0H MOJY/IS, PeaTn30BaTh C MOMOIIBIO OMIEepaTopa MHOXKECTBEHHOTO
BbIOOpa UeTHIPEXBBIXOJHOM OHOOUTHBIN AeMy/bTUILIeKCop. Koraa agpecHsiit Bxog sel=0, Bxof X
JIO/DKEH OBITh MOAK/IFOUEH K Bbixoay YO0, Korzaa sel=1 Bxo/ Mojk/IouaeTcs K Bbixoay y1 u Tak gajnee. Ha
HEUCIT0/Tb30BAHHBIX BBIXOZAX [O/DKHO OBITH YCTaHOB/IEHO 3HaueHue 0.

module testquestion(

input [1:0] sel,

input X,

output reg y0, y1, y2, y3
);
//TIonb30BaTebCKUM KO

endmodule
Ne 10 ITpouuTaiiTe TEKCT U YCTAHOBUTE COOTBETCTBUE

[Mepen Bamu npuBesieHb! Ha3BaHKWs IPUMUTHBOB B si3bike Verilog v peann3yeMble UMH JIOTHYeCKHUe
¢byHKIMH. YCTaHOBUTE KaKye Jiorndeckre GyHKLUM peanr3yeT KaX/bli U3 IPUMUATUBOB. K Kaxkmoi
TIO3ULIMH, JaHHOH B JIeBOM CTOJIOL[e, TT0f0epHUTe COOTBETCTBYHOLIYIO MO3ULIMIO U3 TIPABOro CTOMOLaA.

IMpumutus Jloruueckast QyHKIHS

1. and AN
2. nand b. 1IN
3. or B. HE

4. xor I'. U-HE
M. Nckmouaroiee NJIN
E. W/IN-HE
XK. U-HE

Ne 11 ITpouuTaiiTe TEKCT M YCTAHOBUTE COOTBETCTBUE

[Tepen Bamu nipuBeJieHbI OMKCcaHe HEKOTOPBIX CUCTeMHBIX (YHKLIUM si3bIKa Verilog 1 ux Ha3BaHUsL.
3Has onucaHUe CUCTeMHOM (DYHKLIMU, YCTAHOBUTe eé Ha3BaHue. K Kak/10i MO3ULIMH, JaHHOU B JIeBOM
cTosib11e, MOI0epUTe COOTBETCTBYIOIIYIO MTO3UIIHIO M3 TIPABOTO CTOJONIA.

OrnucaHue Haspanue

1. IlpuocraHoBka A. $stop
rporjecca
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MOZIe/TMPOBAHUS [[0
ero B0300HOB/IEHUS
10/1b30BaTe/IeM

2. Tekyuiee BpeMst
MO/IeJTUPOBAHKS B

Bue 64-x B. $finish
pa3psigHOro umcsia
3. OfHOKpaTHbIN B. Stime

BEIBO/], B KOHCOJIb

4. uniyanv3anus
6/10Ka TTaMsATH
JTaHHBIMU 13
TEKCTOBOTO (aiina, B
KOTOPOM CJI0Ba
yKa3aHbl B
LIeCTHaZLlaTepUuHON
CHUCTEMe CUHC/IeHUSI

I. $realtime

II. $display

E. $monitor
K. $readmemh
3. $readmemb

Ne 12 ITpouuTaiiTe TEKCT U YCTAHOBUTE COOTBETCTBUE

IMepen Bamu npusesieHs! RTL cxembl MpocTeHInX MOAY/Iel U onepaTopsl si3blka Veilog, KOTOpEIi
UCTI0/Ib30BA/IUCh B UX KOZle. YCTaHOBUTe KaKOW OIepaTop MCII0/Ib30BaICs IS OIy4YeHus Moay/as. K
Ka’K/I0W MO3ULMH, JJAaHHOM B JIEBOM CTOJI0IIe, MOi0epUTe COOTBETCTBYIOLIYIO MTO3ULMIO M3 MTPABOT0O

cronbiia.
RTL cxema Omnepatop
1.
y~not A~
a >—»73 y
2.
b. -
d
3.
1'h0 ain - AddO B.|
a[3.0] A[3..0] OUT[3.0] y[3.0]
tﬂlnu:>____EE£llII'
4 I+
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Ne 13 [pouuTaiiTe TEKCT U yCTaHOBUTE MOC/€[0BaTebHOCTh

Pacnionoxute oneparopsl sisbika Verilog ro npuopurety. [1epBbIM Jo/KeH WATH OTiepaTop €
HanOOBIIMM ITPUOPUTETOM, a TIOC/TIeAHUM - C HAUMEHBILUM. B O0TBeT yKaKuTe TOMBbKO LU(PHI.

1|

6. +
Ne 14 TpouuTaiiTe TEKCT ¥ yCTaHOBUTE TOC/Ie0BaTeTbHOCTD
Ha pucyHke HiKe npuBe/jéH rpad) KOHEUHOIO aBTOMaTa U 3HaueHus BXOJHbBIX CUTHA/I0B B MOMEHTbI

CUHXPOHM3all1H. OHPGAEJ’II/ITE rmoc/1eJ0Bare/IbHOCTb COCTOSIHUM KOHEUHOT0 dBTOMATa, eC/Id Haua/IbHOe

ero coctosiHue - Q0. B oTBeTe ykakuTe UX HOMepa, HAUMHas C HauaJIbHOI'O COCTOSTHUSI, HarlpyuMep
01230123.

10: 1 10: 1

CurHarisl, 1ofiaBaeMble Ha BXOJ, KOHEUHOI'O aBTOMaTa
01 00 010100010101

Ne 15 ITpouuTaiiTe TeKCT, BbIOEpUTE NMPaBU/IbHBIN OTBET U 3alTUILINTE apryMeHTbI, 000CHOBBIBAOLIHE BLIOOD
oTBeTa

Ha kakoMm u3 pucyHkoB nokasaHa RTL cxema Mofysisi, KoJj KOTOPOTo Ha si3bike Verilog npuBefiéH Huke?
module testquestion(

input clk, nrst,
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output reg [1:0] y

);

always @(posedge clk or negedge nrst) begin
if (~nrst) y <= 0;

else y <=y + 2b01;

end
endmodule
1.
—{ > y[1.0]
ThO cin AddO y[0]~reg[1..0] 4
Al1.0] OUT[1..0]
2'h1 B0
ck[ >
nrst[ >
2.
nrst|
ThO o AddO y[0]~reg[1..0]
Al1..0] OUT[1.0]
Elh1 3[1..{}] Y[--I o]
k[ > Lo v
3.
1.0
y{0)~reg(1.0] y.0]
clk
nrst
4,

y[O]~reg[1..01

k[ >

—{> y(1.0]
nrst[ >

1ThO o Add)
A0 QUT[1.0]
2'h1 Bf1.00

Ne 16 TIpouunTaliTe TEKCT, BbIOEpUTE MPABU/ILHBIE OTBETHI U 3aMHUIIIMTE apryMEHThI, 000CHOBBIBAIOII[HE BLIOOD
OTBETOB

Kakue u3 nprBefiéHHBIX TPUMUTHBOB s13bIKa Verilog He SIB/ISIFOTCS CUHTE3UPYEeMBIMU?
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1.nmos
2.bufifl
3.not

4.pmos

Ne 17 TIpouuTaiiTe TeKCT, BbIOepHUTe MPAaBUIbHBIE OTBETHI U 3aMWIIMTe apryMeHThI, 000 CHOBBIBAIOILHEe BEIOOD
OTBETOB

Kakuie u3 nnepeuniciieHHBIX YCTPOUCTB oTHOCATCS K [TJTUC?
1. GAL

2.CPLD

3. PAL

4. FPGA

Ne 18 IIpouuTaiiTe TeKCT, BbIOepHUTe MPaBUIbHBIE OTBETHI U 3aMMIIKTe apryMeHTbI, 000CHOBBIBAIOLLHE BBIOOD
OTBETOB

Kakuie u3 npuBejEHHBIX CUCTEeMHBIX (QYHKLU SBJISIOTCS CUHTE3UPYeMbIMU?
1. $readmemh

2. $random

3. $realtobits

4. $readmemb

ITIK-4 - CnocobeH pazpabambieamb aHanoz2oeble u Yyugposbie paduomexHu4ecKue ycmpoiicmea, 8 mov
yuc/e HA 6aze MUKPONPOYeccopos U MUKPONPOYeCCOPHBIX CUCMeM, C UCNO/1b308aHUEM COBPEMEHHBIX
Nakemoe NPuK/AaoHbIX NPOpamm

Ne 1 TIpouuTaiiTe TEKCT M 3aIHILNTE Pa3BEPHYThIH 000CHOBAHHBIN OTBET
HVcronb3ys MpYBeIEHHBIN 1ab/I0H MOJTY/Is, peaTu30BaTh C MOMOIIBIO TEPHAPHOTO OTeparopa

[IBYXBXO/IOBOM OHOOWTHBIN My/bpTHILIEKCOp. Korzia agpecHsiil Bxog sel=0, K BbIXOY JO/DKEH ObITh
noK/touéH Bxoa dO, B MpOTUBHOM ciiyuae — d1.
module testquestion(
input dO, d1, sel,
output y
);
//TIonb30BaTeNbCKUM KO

endmodule

Ne 2 TIpouuTaliTe TEKCT U 3aMUIIMTE Pa3BEPHYThIA 0O0CHOBAHHBIM OTBET

Vcrone3ys pUBeAEHHBIN 11a0I0H MOZY/Is, peali30BaTh CIeAYIOLIYI0 JIOTUYeCKYI0 (GYHKIIMIO C
MOMOIIIBIO HEeMPEPLIBHOTO MPUCBaUBaHUs Ha si3bike Verilog:

y = xDAxl V XZAJCS V x4.

module testquestion(
input [4:0] x,
output y
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);
//moJib30BaTenbCKUN KO/l

endmodule
Ne 3 TIpouuTaiiTe TEKCT U 3aMMIIMTe Pa3BePHYTHI 0O0CHOBAHHLIN OTBET

Vcrionb3yst IpyBeIEHHBIN 11a0/I0H MO/, peani30BaTh D-TpUrrep ¢ aCHHXPOHHBIM COPOCOM.
CUHXpOHHU3aLUYs JO/DKHA OCYLeCTBATHCS TI0 PPOHTY TakToBoro curHasa clk. TIpu cpese curHana nrst B
TpUrTep He0OXOAMMO 3anucaTh 3HaueHHe 0.

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

);

//monb30BaTeNbCKUM KO,

endmodule
Ne 4 TIpouuTaiiTe TEKCT U yCTaHOBUTE COOTBETCTBHE

Iepes Bamu npuBeieHB 0003HaUeHKsI COCTOSIHUI CUIHA/IOB B si3bIKe Verilog v UX OMucaHusl. YCTaHOBUTE
KaKoe OTMCaHye COOTBETCTBYeT 0603HaueHuto. K Kaxkzi0i To3uIny, JaHHOH B /IeBOM CTo/01e, mobepuTe
COOTBETCTBYHOLIYIO TIO3ULIMIO U3 MTPaBOro CTO/IOLIA.

O06o03Hauenue OnucaHue

1.0 A. BBICOKUI YPOBeHb

2.1 b. HU3KMI ypOBeHb

3.x B. BeICOKOMMITEITAHCHOE COCTOSTHUE
4.z I'. TpeThbe (HeompeaenéHHOE) COCTOSTHUE

Ne 5 IlpouuTaiiTe TEKCT M YCTAHOBUTE COOTBETCTBUE

IMepen Bamu npuBegensl RTL cxeMbl IpoCTeHIINX 3/1eMEHTOB MaMsITU U UX Ha3BaHUSL. YCTaHOBUTE
Ha3BaHUe 3/IeMeHTa MaMATH Ha cxeMe. K Kaxk7ioi mo3uIuuy, JaHHOMW B JIEBOM CTO/0Ie, ro/j0epuTe
COOTBETCTBYHOLIYIO MO3UIIMIO M3 MTPAaBOro CToIoNaA.

RTL cxema Haspanue
1.

d A.D-
ck[ q TpUrTep
2.
gSlatch
dl_ > b. RS-
clie | o > q TpUITEP
LATCH
3. B. D-
3all[éka

24 36449



q~regl
'S |
clk CLK 0
1'h0 SCLR

TpUITEp

. T-
TpUITEp
E. JK-
3allléiKa

Ne 6 IIpouuTaiiTe TEKCT U YCTAHOBUTE COOTBETCTBUE

[Mepen Bamu nipuBefieHbl BpeMeHHbIe JharpaMMbl MO/Ie TMPOBaHUSI MPOCTEUIIINX MOY/eid, B KOTOPBIX
CBOPAYMBAIOTCS BXO/IHbIE OUTHI IIIMHBI, ¥ OTIepaTophl CBEPTKU. BepxHue 4 curHasa Ha uarpaMMax
SIBJITFOTCSI BXO/THBIMH, @ HYDKHUU - BLIXOAHBIM. YCTaHOBUTE KaKOM OTepaTop MCIIO/Ib30BaJICS IS
TMOJTyYeHUs1 BpeMeHHOH JrarpaMMbl. K Kaxk/j0l MO3UIINH, IaHHOM B JIEBOM CTOJIOLIE, TIoI0epuTe
COOTBETCTBYIOIIYIO MO3UIIMIO M3 MTPAaBOro CTO/IONIA.

BpemenHas fuarpamma Oneparop
1.
A&
2.
B.|
3.
B. ~&
4.
L. ~|
A. A




Ne 7

Ne 8

Ne 9

HquHTaﬁTe TEKCT U YCTaHOBUTE I10C/1€10BaTE/IbHOCTD

Hwke npuBesieHbI CTPOKY Ha si3bike Verilog. YkakuTe, B KaKOM OHH JJOJDKHBI ObITh 3allMCaHbI TIOPSIZKe,
4TOOBI TTOMTy4HsICs OI0K KOZia, OTTMCHIBAOIINI CUETUMK C aCHHXPOHHBIM COPOCOM TIO Cpe3y CHTHasa Nrst u
CcUHXpOoHM3aLuel o pponHTy curHaia clk. data - perucTp, onvchIBarOLMI TeKylljee 3HAUeHUe CYETUMKA.

1. data <= 0;

2. data <= data + 1;
3. else

4. if (nrst)

5. always @(posedge clk or negedge nrst)
ITpounTaiiTe TEKCT U yCTAaHOBUTE MOC/IE/IOBATELHOCTh

Hwoke npuBesiéH MepeyeHb OCHOBHBIX 3TaIOB CO3/laHUs NMPOCThIX ycTpokcTs Ha ITJIVIC. Ykaxure ux B
XPOHOJIOTMYeCKOM TOpsi/iKe, HauMHas C [epBOH.

1. 3arpy3ka B ITJIIC 6UTOBOrO MOTOKa

2. Hamicanue koza

3. BpemenHoti aHanm3

4. PasMelijeHre Ha joruyeckux siuerikax ITJIMC v TpacCMpOBKa CUTHA/IbHBIX Lierei
5. Tenepariyist OMTOBOIO ITOTOKA

6. CuHTe3

7. TecTpoBaHMe Ha yCTPONCTBE
[IpouuTaiiTe TEKCT U yCTaHOBUTE I10C/IeI0BATEIbHOCTD

Hipke mpuBeieHBI CTPOKM Ha si3bike Verilog. YKa)kuTe, B KAKOM OHM JIO/DKHBI ObITh 3alIMCaHbI TTOPS/IKE,
YTOOBI MOYYUIOCH TEJI0 MOAYJISA, OTIMCHIBAIOLIee OFHOTIOPTOBOE OTIEPAaTHBHOE 3allOMHUHAIOIIee
YCTPOMCTBO. YUTHTe, UTO CHaYasa J0/DKHBI OBITH OMMCaHbl BHYTPEHHME CUTHAJIBI, 3aTeM paboTa c
BXO/IHBIMM CUTHa/IaMH, a [10CJIe 3TOr0 yCTaHAaB/IUBATbCsl BHIXOJHbIe 3HaUeHusl. Mofy/ib UMeeT cilefyrolee
napametpsl: DATA__WIDTH - pa3psigHocTs mmHbI faHHbIX, ADR_WIDTH - pa3psifHOCTb IMHEI afipeca.
Mogynb UMeeT cilefiytolye MOPThL: X - IIIMHA AaHHbIX, adr - IKHa ajpeca, clk - curHan cuHXpoHM3aLuy,
we - CUT'HaJl paspelleHust 3allUCH, Y - BbIXOZHAsI [IIMHA [aHHbIX.

1. assign y = data[adr_r];

2. reg [ADR_WIDTH-1:0] adr_r; reg [DATA_WIDTH-1:0] data [0:2**(ADR_WIDTH)-1];
3. adr_r <= adr;

4. always @(posedge clk) begin

5. if (we)

6. end

7. data [adr] <= x;

Ne 10 ITpouuTaiiTe TeKCT, BbIOepHTe NMPABUIbHBIN OTBET U 3aITUILUTE apryMeHThbl, 000CHOBBIBAIOLIME BEIOOD

oTBeTa
Kakoti crioco6 npe/cTap/ieHst KOHEUHOTO aBTOMara MpUBe/IEH Ha PUCYHKE?
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ps K(ps) X(ps,nx) ns K(ns) Y(ps, ns) | D{ps,ns)
Qo Qa0 0- Qo 000 0o 000
Qo 000 11 a1 001 10 001
Qo 000 01 as 011 00 011
al 001 11 Qo 000 00 000
a1l 001 01 a1 001 10 001
a1l 001 10 a2 010 10 010
a1l 001 0a Q4 100 01 100
Q2 010 11 a1 001 00 001
Q2 010 10 Qz2 010 10 010
Q2 010 01 Q3 011 00 011
Q2 010 10 Q4 100 01 100
Q3 011 00 Qo 000 0d 000
03 011 10 Q2 010 01 010
Q3 011 01 Q3 011 10 011
03 011 10 Q4 100 01 100
Q4 100 -- Qo 000 01 000

1. Cnucok nepexozioB
2. I'pad
3. CTpYKTypHBIH CITUCOK TIePeXo/j0B

4. TabnuIpl EPexo/ioB U BBIXO/[0B

Ne 11 TIpouunTaiiTe TeKCT, BbIOepHTe MPABUIbHBIN OTBET U 3alMILNTe apryMeHThbl, 000CHOBBIBAIOLIME BEIOOD
oTBeTa

Kakoti mozixo/; K MPOEKTUPOBAHUIO IIU(PPOBBIX YCTPOHUCTE 00€CIIEUMBAET BBICOKYIO TAKTOBYIO UYaCTOTYy U
MIPOMYCKHY0 CITIOCOOHOCTD TTPU TIOTOKOBOM 006paboTKe /JaHHBIX ?

1. KoMOMHAI[MOHHBIH
2. MHOrOoTaKkTHBIN
3. KouBeiiepHbiii

4. AHaOrOBbIN

Ne 12 TTpouuTaiiTe TeKCT, BbIOEpUTE MPAaBU/IbHBIN OTBET U 3alTUILINTE apryMeHTbI, 000CHOBBIBAIOLIHE BLIOOD
oTBeTa

5151 gyero B a3bIke Verilog ncnonb3yroTcd napaMeTpsl?

1. 11 XpaHeHus1 BpeMeHHbIX 3HaueHHH B MpoL{ecce CUMYIISALIN

2. Ins co3aHusi KOHCTaHT, KOTOPbIe MOYKHO TlepeoripeZiesisiTh MpY CO3JaHUH SK3eMILISIPOB Moz y/eil
3. [inst 06bsiB/IeHNst I7100a/IbHbIX ITepeMeHHBIX, JOCTYITHBIX BCEM MOZY/ISIM ITPOeKTa

4. [Ins1 onmMcaHysi TAKTOBOM YaCTOThI pab0ThbI CXeMbI

Ne 13 IMpouuTaiiTe TeKCT, BbIOepUTE MPaBU/IbHBIE OTBETHI U 3aTUILIMTE apryMeHTbI, 000CHOBBIBAIOLIHE BLIOOD
OTBETOB

B kakux cucTeMax CUMc/IeHMs] MOJKHO YKa3bIBaTh UMc/Ia B si3blke Verilog?
1. nBonuHOM
2. BOCbMepUYHOI

3. JleCITUUHOM
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4. 11eCTHa/LIATePUYHON

Ne 14 TTpouuTaiiTe TeKCT, BbIOEpUTe MPaBH/IbHBIE OTBETHI U 3aITUILIMTE apryMeHTbI, 000CHOBBIBAIOLIHEe BLIOOD

OTBETOB

Kakue u3 HpI/IBe,Z[éHHbIX TUIIOB IdHHBIX B A3bIKE Verilog He SABJ/IAIOTCA CI/IHTEBI/IPYEM]:IMI/I?

1. reg
2. real
3. wire

4, realtime

Ne 15 TIpouunTaliTe TEKCT, BbIOEpUTE MPABU/ILHBIE OTBETHI U 3aMHUIIIMTE apTyMeHThI, 000CHOBBIBAIOII[HE BLIOOD

OTBETOB

Kaxkue npuBesjéHHbIe rpadbl ONMCHIBAIOT KOHEYHbIM aBToMar Mypa?

1.
Bxod: {o,b}
oM Buixod: {yz]
i £
[ 0410~
. 0101 g
0001 () )
2.
Bxod: {a bl
o — Buixod: lyz} an
1l S
m/;g) 10 -@11
. A
00 1 ol 10
o(35 ()"
. \¥ 01 \%__ ,,/1
01 00
3.
Bxod: {o,b}
T Buxnd: {fﬂ .11”0

11 ¢ < 0410
(o) (")

000 10/00
(s (%)
| S2
1401 l\»_/l 01101 l\_ 1410
01 J ;. 00/10
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Bxod: {a.bl
0~  Buxod lyz}

"/ S
10
-~ A
10 | : | 01
1 "xs_af./’l of \E{/
0f %

Ne 16 TIpouuTaiiTe TeKCT, BbIOepHUTe MPaBUIbHBIE OTBETHI U 3aMUIIKTe apryMeHThI, 000 CHOBBIBAIOIL[HE BBIOOD
OTBETOB

Kakue nipuBejéHHbIE S3bIKA MOXKHO HCII0/Ib30BaTh A/1s porpammupoBanus [TJIVC 6e3 10moIHHUTeTbHBIX
O6ubmoTeK?

1. VHDL
2. Verilog
3. System Verilog

4. Scala

Ne 17 TIpouuTaiiTe TeKCT, BbIOepHUTe MPAaBUIbHBIE OTBETHI U 3aMUIIKTe apryMeHThI, 000CHOBBIBAIOILHE BEIOOD
OTBETOB

Kakue u3 nepeuncieHHbIX 0/I0KOB 00s13aTe/IbHO TIPUCYTCTRYHOT B ITJINIC?
1. Marpwuiia IoruyecKux siueek

2. brnoku nmamsati

3. biioku BBOZja-BBIBOZA

4. bnoku PLL

Ne 18 TIpouuTaiiTe TeKCT, BbIOepHUTe MPAaBU/IbHBIE OTBETHI U 3aMUIINTe apryMeHThI, 000 CHOBBIBAIOIL[HE BEIOOD
OTBETOB

Kakue Turel nprcBanBaHus ectb B Verilog?
1. HenpepsiBHOE

2. bnokupyromee

3. Hebnokupytoiee

4. ABTOMaTuueckoe
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