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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 rpynmsi: 2025

[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

3apenyrommuii Kadeapoit Crpaxos C.FO., A.T.H., ipod.

[Tporpamma paccMoTpeHa
Ha 3ace[JaHUH BBITyCKarolel Kadeapsl

N4 PAINOJJIEKTPOHHBIE CUCTEMBI YIIPAB/IEHUSA

3aBepnytromumi kadenpoit Crpaxos C.1O., 4.T.H., ipod.




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

CEMECTP

HaumeHoBaHHe pa3/ie/ioB H JUJaKTHYeCKUX eIMHHI|

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
HeCHHTe3MpyeMble KOHCTPYKLUMH. TIpumutuBbl. Mogynu. ITopTel. Turiel JaHHBIX.
HenpeprisHoe npucsanBanue. Oneparopsl. I1pescrasnenye uncen. Tectupyroupye
Mozynu (Tectberun). KOHCTPYKIMH sI3bIKa, MCTIO/Ib3yeMble /151 CUMYJISILIAN.

18

16

20

Paspen 3. KomOuHanmonHsle yerpoiicrsa. [IporesypHele 6110ku. Brnokupyloiiee
riprcBarBaHKe. KOHCTPYKLMM yCJIOBHOTO M MHOXKECTBEHHOTO BbIOOPa.
CuHre3supyemble UKL [Indparopsl. Jemmdparops!. IIpeobpasoBaresnn KofoB.
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
namsTd. PernctpoBsiii ¢daiin. [TocTosiHHBIE 3aroMuHarowye ycrpoiicTsa (I13Y).

21

11

10

obpabotka. Vicrionb3oBanue IP-sizep.

OrepatHBHBbIe 3ariOMUHaoLMe ycrpoiicTBa. Crek. Ouepesib. KoHpeliepHast

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 Iluxa Avalon. CraHzapTHble HHTepdeChl B3anMO/elCTBHs GJI0KOB B 19 9 2 7 10

MMKPOIIPOLIeCCOPHO# cucTeMe. Vicronb3oBaHre 6/10KOB Mapasuie/IbHOro BBO/A-
BbiBoga (PI0O). Co3aaHue U UCIO/b30BaHKe M0/1b30BATe/IbCKUX B/I0KOB.
TIporpaMmupoBaHye NpoLecCOPHOro MoAyIst Ha si3bike C.

17

20

Bcero 3a 9 cemecTp

108 51 17 34 57

100

100

Bcero no juciunivHe 108 51 17 34 57

100

100

3.2. JIaGopaTopHbIi NPAKTUKYM

Ne
n/n

Homep u HauMeHOBaHHe
pasjena JUCHUILIMHbBI

Tema /1a00paToOpHOro MpaKTHKyMa

Oo0beMm,

aya.
yacoB

Pazgen 2. OcHOBBI si3bIKa
OTMCaHUs anmnapaTypbl
Verilog.

3nakoMmcTBO ¢ CAIIP Quartus. ITpoekTupoBaHue u
MOZIelIMpPOBaHue MPOCTeHIero KOMOMHALMIOHHOTO
YCTPONCTBA.

Pazgen 3. KoMOuHaIIMOHHBIE
YCTPOMCTBA.

Pa3paboTka mapaMeTpu3rpPOBaHHOTO KOMOWHALMOHHOTO
YCTpPOMCTRA.

Pasnen 4.
ITocnenoBaTeIbHOCTHBIE
YCTPOMCTRBA.

TTpoekTHpOBaHKe MPOCTEHIIIero 1UdpPoOBOro reHeparopa
CHTHAJIOB.

Paspen 5. Koneunsle
aBTOMATBI.

ITpoekTrpoBaHue LM(POBOTO YCTPOKCTBAa HA OCHOBE
KOHEYHOr'0 aBTOMara.

Pazgen 6. Victonib3oBaHue
TIPOL[eCCOPHOTO MOJY/ISI.

[TpoekTrpoBaHye 1I(POBOrO YCTPOWCTBA HA OCHOBE
TIPOLIe CCOPHOTO MOZYJIS.

Bcero 3a 9 cemectp

34

3.3. CamocTosiTennbHas pabora crygenta (CPC)

No
n/n

Homep n
HavMeHOBaHHe
pasfea JUCHMILIHHBI

CO]]EP)KHHI/IE y‘IEGHOFO 3a/ldHUsA

Oo0nemMm,
4acoB

1

Pazpnen 1. Beegenue. N3yueHre 0COOEHHOCTEN JUCLIUTIIMHBI, 3HAKOMCTBO C
OCHOBBI apXUTEKTYPbl  |peKOMeH/IyeMoli IuTepaTypoi.

6

28259




IJINC.
Vi3yyeHue peKOMeHZOBaHHOM JIMTepaTyphl. V3yueHue prmMepoB
7 Hpjjizﬂoi'n(c)g:gim npoektupoBanus cucreM Ha ITJIVC n3 6ubmorexku Quartus. 9
anmaparvoe Verilo IToAroTOBKA K BBITIOHEHUIO TabopaTopHOii paboTsl. IToaroToBka
batyp & |oruéra mo naboparopHoii pabore.
Pasnen 3 V3yyeHne peKkOMeHZOBaHHOM JIMTepaTyphl. V3yueHue MprMepoB
3 KOI\'/[q6I/IH{:l‘ HOHHbIE npoektupoBanus cucreM Ha ITJTVC n3 6ubmorexu Quartus. 9
or oﬁCTEa IToAroTOBKA K BBITIOHEHUIO TabopaTopHOii paboTsl. IToaroToBKa
yerp ' oTuéTa 10 JlabopaTopHoii pabore.
Pasnen 4 V3yyeHne peKOMeHZOBaHHOM JIUTEPaTyphl. V3yueHue MpUMepoB
A npoektupoBanus crcreM Ha ITJTVC n3 6ubmoreku Quartus.
4  |TTocnemoBaTe/lbHOCTHBIE N 10
cTpoticraa IMoaroroBka K BeITIO/IHEHUIO JlabopaTopHo#i paboTsl. [ToaroroBka
y ) oTyéTa 1o ylabopaTopHO paboTe.
V3yyeHune peKOMeHZOBAHHOM JIUTEPaTyphl. V3yueHue MpUMepoB
5 Paspen 5. Koneunsle nipoektupoBanus cucteM Ha ITJTVC u3 6ubmoreku Quartus. 10
aBTOMarhI. IMoaroroBka K BeITIO/IHEHHIO JlabopaTopHo#i paboTel. [ToaroroBka
oTuéTa 1o ylabopaTopHOU paboTe.
Paszen 6 N3yueHne pekoMeH/I0BaHHOM UTepaTyphl. M3yueHne npuMepoB
AT ©. nipoektupoBanus cricteM Ha ITJTVC n3 6ubmioreku Quartus.
6 |Mcnonp3oBaHue o 10
DOLIECCODHOIO MOLVIISL IMoaroToBka K BBITIO/IHEHUIO JlabopaTopHo# paboTel. [ToaroToBka
pory p MY oruéra no naboparopHoti pabore.
Bcero 3a 9 cemecTp 57
4. ®OPMbI KOHTPOJIA OCBOEHUA INCIIUIL/INHBI
CEMECTP HEJE/IN CEMECTPA
12|13/ 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 0003HAUEHUS:

[P — muarHocTtryeckast pabora;

JIP — nabopatopHasi pabora;

Bomp./Jud.3au — Boripocs K auddepeHIIPOBaHHOMY 3a4eTy;
aud. 3a4. — auddepeHIMPOBaHHLIN 3aUerT.

TeKyIuii KOHTPOJIb YCIIeBaeMOCTH CTY/IeHTOB TIPOBOJIUTCS B JIMCKPETHBLIE BDEMEHHbIE NHTEPBAJIbI B
crenyromuyx Gopmax:
e IMAarHOCTHYeCKas paboTa;
o jabopatopHas paboTa;
e BOMNpPOCHI K An(depeHIIMPOBaHHOMY 3aueTy.

ITpomerKyTouyHasi aTTecTamMsA IIPOBOJUTCS B (hopMax:
e uddepeHIIMPOBaHHbIN 3ayeT.

7 28259



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:
He TpeOyeTcsi.

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. ITpoektop.

6.3. Ilpouee:

1. pabouee MeCTO TpernoziaBaresisi, OCHallleHHOe KOMITBIOTEPOM C J0CTyToM B VIHTepHeT;
2. paboure MecTa CTYEeHTOB, OCHallleHHbIe KOMITLIOTePaMH C JOCTYIIoM B VIHTepHeT, pejHa3HaueHHbIe Jjisi
paboThI B 3/IeKTPOHHOM 00pa30oBaTeibHOM Cpefie.



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 WVudopmauyonssix U ympaesstomyx cuctemM BI'TY "BOEHMEX" um. [.®. YcruHoBa kadezppoin U4
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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IIpunoxenue 2

K paboueii mporpamMme JUCHMIUIHHBI
IIPOEKTUPOBAHUE IIN®POBBIX CUCTEM HA IUTUC

TEXHOJIOTHUNA 1 ®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,

pyOeXHOM KOHTpOJIe YCIIeBaeMOCTH ¥ TIPOME)XKYTOUHOM

aTTecTaruu 00yUYaroIUXCS.

®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.

. M. Xappuc, C. JI. Xappuc. .
Ludposas cxemoTexHUKa U
apxUTeKTypa KoMmbioTepa: Waltham:
Morgan Kaufman, 2013 (4-5)

K. Makcdung,. . IIpoekTripoBaHue Ha
[IVINC. ApxuTeKkTypa, CpesCcTBa U
meTtofpl. Kypce Mosozoro 6otina: M.
OOO3KA-XXI, 2007 (9, 16)

A. X. Mypcaes, O. U. bypeHesa. .
IIpaxTUKyM I10 IPOEKTUPOBAHHUIO Ha
s3bikax VerilogHDL u
SystemVerilog: Cankr-ITetepOypr:
Jlanb, 2022 (1)

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.

A. K. HapbuukuH. . Llndposbie
YCTPOMCTBA U MUKPOTIPOL|ECCOPBI:
M.: Akaznemus, 2008 (6-12)

O. M. Xappuc, C. JI. Xappuc. .
Lndposas cxeMoTeXHHUKA U
apxyTeKTypa KomibtoTepa: Waltham:
Morgan Kaufman, 2013 (2, 4-5)
A. M. Caxues. . [Tudposie
YCTPOICTBAa M MUKDPOIIPOL|ECCOPBI:
Mockga: FOpaiir, 2020 (1-3)

A. X. Mypcaes, O. U. BypeHesa. .
[TpakTUKyM TI0 MPOEKTUPOBAHHUIO Ha
a3bikax VerilogHDL u
SystemVerilog: Cankr-ITetepOypr:
Jlanb, 2022 (2)

Wroro no pasgeny 3

Pa3pen 4. IlociepoBaresn

bHOCTHBIE YCTPOMCTBA.

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

11

. M. Xappuc, C. JI. Xappuc. .
HudpoBast cxeMOTexXHUKA U

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

apxXuTeKTypa KomrbioTepa: Waltham:
Morgan Kaufman, 2013 (5)

A. K. HapbiukuH. . Lindposbie
YCTPOMCTBA U MUKPOTIPOLIECCOPBI:
M.: Axkagemus, 2008 (13-16)

A. X. Mypcaes, O. 1. Bypenesa. .
ITpakTUKyM 10 MPOEKTUPOBAHHUIO Ha
si3bikax VerilogHDL u
SystemVerilog: CaukT-ITeTep6Oypr:
Jlaus, 2022 (2)

A. M. Caxues. . [ludporsie
yCTPOICTBA M MUKDPOIIPOL|ECCOPBI:
Mocksa: HOpaiir, 2020 (4)

Wroro no pasgeny 4 10
Paspen 5. KoHeyHble aBTOMAaThI.
O. H. My3biueHko. MeTozbl CHHTE3a
KOHeuHbIX aBToMatoB: CIT6.BI'TY
"BOEHMEX" um. /1. ®. YcTHHOBa,
2012 (1-4)
N3yueHue pekoMeH/JOBaHHOM iuTepaTypkl. M3yueHue A. X. Mypcaes, O. U. bypeHnesa. .
NpUMepoB NpoekTupoBaHus cucreM Ha [TJIVIC u3 IIpakTUKyM 110 NPOEKTUPOBAHUIO Ha
6ubmoTeku Quartus. IToArOTOBKA K BHITIOJTHEHHMIO si3bikax VerilogHDL u 10
naboparopHoii paboTtsl. [ToaroroBka oTuéTa Mo SystemVerilog: Cankt-Iletep6ypr:
naboparopHoii pabore. Jlaus, 2022 (4)
. M. Xappuc, C. JI. Xappwuc. .
[TudpoBast cxeMOTeXHHKA U
apXuUTeKTypa KomrbioTepa: Waltham:
Morgan Kaufman, 2013 (3)
Wroro no pasgeny 5 10
Paspen 6. Mcnosib30BaHMe Npo1jecCOPHOTo MOAYJISA.
A. X. Mypcaes, O. 1. bypenesa. .
IIpakTUKyM IO NPOEKTUPOBAHHUIO Ha
N3yueHne peKOMeH/JOBaHHOM IUTepaTyphl. M3yueHue s3pikax VerilogHDL u
MpUMepoB NpoeKTUpoBaHus cucteM Ha [TJINC u3 SystemVerilog: Cankr-ITetepOypr:
6rubmioreku Quartus. [ToArOTOBKA K BBITIOMHEHUIO Jlans, 2022 (7) 10
yaboparopHoti paboTel. [ToAroToBKa OTUETA 110 K. Maxkcdwunga. . [IpoekTrpoBaHue Ha
naboparopHoii pabore. ITJIVIC. ApxuTeKTypa, CpefCTBa 1
metogpl. Kypc mosnozoro 6otina: M.:
OJOO2KA-XXI, 2007 (13)
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. Ctek. Ouepefpb.

44. Crioco0bbl armapaTHOTO PeLIeHUsT CJI0XKHBIX BEIUMC/TUTE/TBHBIX 3a/[ay.
45. KonBeliepu3auysi.

46. CTpyKTypHas MoZieJib KOHeUHOIrO aBTOMara.

47. KoHeuyHble aBTOMaThl ¥ BHIUMC/IUTE/IbHbIE MallIUHBI.

48. Koneunsle aBTomarel Mypa u Munu.

49. Kiaccel KOHEYHBIX aBTOMATOB.

50. Cnioco6sl rpeficTaB/ieHNs] KOHEUHBIX aBTOMATOB.

51. I'pacd KoHEUHOTrO aBTOMATA.

52. Tabsuiia 1epexofioB U BIXOA0B KOHEYHOT'0 aBTOMara.

53. Criicku riepexofioB KOHeYHOTo aBToMara. CTPYKTypHbIe CITUCKU TTepexo0B KOHEUHOrO aBToMara.
54. T'pacd cxembl anroput™a GYHKIIMOHUPOBAHHUSI KOHEUHOTO aBTOMATa.
55. KoHeuHble aBTOMAThI C TPAKTOM 006pabOTKM AaHHBIX.

56. CTuiy omnucaHysl KOHEYHBIX aBTOMAaToB Ha si3bike Verilog.

57. O6muii 111ab/I0H OMMCcaHUsT KOHEUHOTO aBToMara Ha si3bike Verilog.
58. Codr-niporjeccopsi TIVJINC.

59. Becrpoennsle nponeccopHsle szapa IVINC.

60. CTaHzapTHble BHYTPUCHUCTEMHbIE MHTepQenchI.

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.

14



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

No 4

HquHTaﬁTe TeKCT, BLI6epI/ITe HpaBPIJ'[I:H]:Iﬁ OTBET U 3dIMUIINTE apTYMEHTHI, 060CHOBLIB8IOLL[I/I€ BLI60p
OTBeTa

Kak Ha s3bike Verilog Mo>kHO 3anucarhb Uuc/io 17, UCTIOb3ys ABOUUYHYIO CUCTEMY CUMCIEHUS U 5
pa3psoB.

1.16'd42
2. 5’10001
3. 4b1110

4.10°b1001

HpquTaf/iTe TeKCT, BLI6epI/ITe MpaBUJIbHBIE OTBETHI U 3aIIUIINTE dPTYMEHTBI, 06OCHOBI>IBaIOLL[I/Ie BbI60p
OTBETOB

Kakue 13 puBeEHHBIX CUCTEMHBIX (PDYHKLIUM SIB/IAFOTCS CUHTE3UPYEMbIMU?
1. $readmemh

2. $random

3. $realtobits

4. $readmemb
TTpounTaiiTe TEKCT U YCTAHOBMTE 0C/Ie0BATEIHHOCTh

Pacnionokute oneparopsl si3blka Verilog o npuopurety. [1epBbIM Jo/KeH UATH OTepaTop €
HauOOBIIMM [TPUOPUTETOM, a TIOC/IeHUM - C HAUMEHBIIUM. B 0TBeT yKaKuTe TOIbKO L(phI.

6. +

HpquTaf/iTe TeKCT, BbIGepI/ITe HpaBHJ'[beIﬁ OTBET U 3dIIUIINTE apTYMEHTHI, OGOCHOBBIBEIIOLL[I/IE BbI60p
OTBeTa

CTpyKTypa NporpaMMHpPyeMOro JIOTHUeCKOro YCTPOMCTBa KakOM apXUTeKTYphl IIPUBEIeHO Ha PUCYHKe?
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E*CMOS Programmable

1. GAL
2.PLA
3. PAL

4. CPLD

Ne 5 [IpouuTaiiTe TEKCT U yCTaHOBUTE MOC/I€[0BaTeTbHOCTD
Ha pucyHke HiKe npuBe/jEH rpad) KOHEYHOIO aBTOMaTa U 3HaueHus BXOJHbBIX CUTHA/I0B B MOMEHTbI
cuHXpoHu3aLuu. Ompeenure Moc/e0BaTe/IbHOCTb COCTOSIHUI KOHEUHOIo aBToMara, ec/id Haua/lbHoe

ero coctosiHue - Q0. B oTBeTe ykakuTe UX HOMepa, HAYMHas C HauaJIbHOIO COCTOSTHUSI, HarlpyuMep
01230123.

101 10:1

CurHaiisl, rofiaBaeMble Ha BXOJ, KOHEUHOI'0 aBTOMaTa
01 00 010100010101

Ne 6 IIpoumTaiiTe TeKCT, BbIOEpHUTE MTPAaBI/IbHBIN OTBET U 3alTHILINTE apryMeHTbI, 000CHOBBIBAOLIHE BLIOOD
oTBeTa

Ha kakom u3 pucyHKoB nokasaHa RTL cxema Mozysisi, Ko KOTOPOTro Ha si3bike Verilog npuBesiéH Hivke?
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module testquestion(
input clk, nrst,
output reg [1:0] y

)

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

elsey <=y + 2'b01;

end
endmodule
1.
—{ > y[1.0]
Tho cn  Addo y[OJ~reg[1..0] Y
Af1.0] QUT[1.0]
2'h1 B(1.0
clk [ >
nrst[ >
2.
nrst[ >
T'hO ey AddO y[0]~reg[1..0]
Al1.0] OUT[1.0]
2'h1 B[.0]
K[> — > y(1.0]
3.
1.0
y{0)-reg(1.0] y1.0]
clk
nrst
4,
y[0]~regl1..0]
k[ - — > y[1.0]
nrst[ > 2'hy
1ThOcm  AddO o [1.0]
Al1.0] QUT[1.0]
2'h1 B[1.0) .
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Ne 7

Ne 8

Ne 9

ITpounTaiiTe TEKCT U 3aIUILKTE PA3BEPHYThIM 000CHOBAHHBIN OTBET

Vcrionb3yst pUBeIEHHBIN HIDKE 11a0/I0H TeCTUPYIOILEro MO/Y/s, 3aaTh curHai clk Kak TakToBbid. Ero
Haya/IbHOEe 3HaueHHe Z0/DKHO ObITh paBHO 0, k03 duipeHT 3amnoiHeHys - 50%, a epuoj, cie[0BaHus -
2 HC.

“timescale 1ns/1ns
module test;

reg clk;
//Tlonb30BaTeNbCKUM KO/

endmodule
ITpounTaiiTe TEKCT U 3aITUILNTE PA3BEPHYThIM 000CHOBAHHBIN OTBET

Vcnonb3ys ipuBeAE€HHBIN HIKe 11a0/I0H TeCTUPYIOIIero MOAy/Isl, yCTaHOBHTe Ha mmuHe data 16
CyYaliHbIX 3HaUeHWH B Auana3oHe oT 1 1o 365. Kaxioe 3HaueHue 10/KHO OCTaBaThbCsl HEM3MEHHBIM B
Teyenue 10 HC.

“timescale 1ns/1ns
module test;

reg [15:0] data;
//Tlonb30BaTeNbCKUM KO/

endmodule
IIpouunTaiiTe TEKCT U YCTAHOBUTE COOTBETCTBHUE

IMepes Bamu npuBeieHbI Ha3BaHMS IPUMHUTHBOB B si3biKe Verilog v peanrzyeMble UMM JIOTUUeCKHe
(GyHKIMHM. YCTaHOBUTE KaKue JTorndeckre (GYHKIIMN pear3yeT KaKIbli U3 MPUMUTHBOB. K Kaxkmoi
TIO3UIVH, JAHHOUW B JIEBOM CTO/0I1e, TI0/[0epPHTe COOTBETCTBYOLIYIO TIO3UIIMIO M3 MTPAaBOro CTO/IONA.

IMpumutus Jloruueckast QyHKIUS

1. and AU
2. nand b. NJIN
3. or B. HE

4. xor I'. U-HE
L. Nckmrouaroiriee NJIN
E. W/IN-HE
XK. U-HE

Ne 10 ITpouuTaiiTe TeKCT, BbIOepUTE MPAaBU/IBHBIN OTBET U 3alTHILINTE apryMeHTbI, 000CHOBBIBAOLIHE BEIOOD

oTBeTa
Kako#i (yHKIMOHa/MBHEIHN G/I0K peam3yeT MOAY/Ib, KO KOTOPOTO Ha si3blke Verilog mpuBesiéH Hibke?

module schem(
input [3:0] x0,
input x1,
output [3:0] y0, y1
);
assign y0 = 1x1 ? x0 : 4'b0;
assign y1 = x1 ? x0 : 4'b0;

endmodule
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1. Jemmdparop

2. MynbsTUriekcop
3. Mudparop

4. [1eMy/bTUILIEKCOD

Ne 11 TIpouuTaiiTe TEKCT, BHIOEPHUTE MPaBU/IbHBIE OTBETHI U 3alMIIUTE apryMEHThI, 000CHOBBIBAIOIIE BBIOOD
OTBETOB

Kakue 13 npuBeiéHHBIX TIPUMUTHBOB SI3bIKa Verilog He SBISIOTCS CUHTe3UPYEeMbIMU?
1.nmos

2.bufifl

3.not

4.pmos

Ne 12 TIpouuTaiiTe TeKCT, BbIOepHUTe MPaBUIbHBIE OTBETHI U 3aMUIIKTe apTyMeHThI, 000 CHOBBIBAIOIL[HE BBIOOD
OTBETOB

Kakwue 13 nepeunciieHHbIX yCTPOUCTB oTHOCATCS K TTJTMC?
1. GAL

2. CPLD

3. PAL

4. FPGA
Ne 13 TIpouuTaiiTe TEKCT U 3aMWIIMTe Pa3BePHYTHIA 000CHOBAHHBIM OTBET

Vicrnionb3yst pUBeEHHBIH 111a0/I0H MO/Y/IsI, PeaM30BaTh C MOMOIIIBIO OTIepaTopa MHOXKECTBEHHOI'O
BbIOOpa UeTHIPEXBBIXOJHOM OHOOUTHBIN AeMy/bTUIIEKCop. Koraa agpecHsiit Bxog sel=0, Bxof X
IIO/DKEH OBITh MOJK/IFOUEH K Bbixoay YO0, Korzaa sel=1 Bxo/ Mojk/IouaeTcs K Bbixoay y1 u Tak ganee. Ha
HEUCIT0/Tb30BAHHBIX BBIXOZAX [JO/DKHO OBITH YCTAHOB/IEHO 3HaueHue 0.

module testquestion(

input [1:0] sel,

input x,

output reg y0, y1, y2, y3
);
//Tonb30BaTebCKUM KOf

endmodule
Ne 14 TlpouuTaiiTe TEKCT U yCTaHOBUTE COOTBETCTBUE

ITepen Bamu npusezieHs! RTL cxembl IpocTednx Mozy/ieil U oneparopsl s3blka Veilog, KOTOpbIi
VICTIO/B30Ba/IMCh B UX KOJle. YCTaHOBUTE KaKOW OIlepaTop MCIO/Ib30BaIC A/ MoyYeHns Moayss. K
Ka’K/IOW MO3ULMH, JJaHHOM B JIEBOM CTO/I0IIe, Mo7i6eprTe COOTBETCTBYIOIYIO MTO3ULMIO M3 IIPAaBOT0

cTonbia.
RTL cxema Omnepatop
1. A .~
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y~not

2.
b. -
3.
1'ho cin - AddO B.|
a[3.0] A[3.0] OUT[3.0] V[3.0] '
b{3.01 [D—220
4.
Equalo
b[3..0] T+
a[3..0]
I &
E.A

Ne 15 ITpounTaiiTe TEKCT ¥ YCTaHOBUTE TTOC/I€0BATETLHOCTh

Hwoke nipuBeieH Ko, MOZY/Isi KOHEUHOTO aBTOMAara Ha si3bike Verilog v 3HaueHHsi BXOZHBIX CUTHAJ/IOB B
MOMEHTBI CUHXpOHHU3alun. OrpesienvTe 1Moc/ief0BaTelbHOCTb COCTOSIHUI KOHEUHOTO aBTOMaTa, eC/ii B
Haya/IbHbIi MOMEHT BpeMeHH OH ObLT B Haua/IbHOM COCTOSIHUH. B O0TBeTe yKaKuTe UX HOMepa,
HaripuMmep 01230123, HaumHasi ¢ HauaJbHOTO COCTOSTHUS.

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 <= QO;

else

case (STATE)
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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 <= QO0; 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

BxonHbie curHanbl
00 10 00 10 10

Ne 16 ITpouunTaiiTe TeKCT, BbIOepHTe MPaBU/IbHBIN OTBET U 3alMILINTe apryMeHThl, 000CHOBBIBAIOLME BEIOOD
oTBeTa

Kakoii Tin Tpurrepa peanusyet MOZy/b, KO, KOTOPOTO Ha si3bike Verilog rprBesiéH HIKe?
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 ¢ CHHXpOHHBIM COPOCOM
2. D Tpurrep ¢ aCHHXpOHHBIM COpOCOM
3. JK Tpurrep ¢ CMHXPOHHBIM COpPOCOM

4. JK Tpurrep c acCHHXPOHHBIM COpOCOM
Ne 17 ITpounTaiiTe TEKCT ¥ YCTAaHOBUTE COOTBETCTBHE

[epen Bamu npuBe/ieHBI OTTHCAHKE HEKOTOPBIX CUCTeMHBIX (DyHKIWH si3bika Verilog v X Ha3BaHMUSL.
3Hasi ornMcaHye CUCTEMHOM (PyHKIUHM, YCTaHOBUTe eé Ha3BaHue. K Ka)K/j0¥ TIO3UL[1H, JAHHOU B JIEBOM
cTos011e, MOI0EpUTE COOTBETCTBYIOIIYIO MTO3HULIMIO 13 TIPAaBOro CTO/OLA.

Ornvicanue Hassaunue
1. IlpuocranoBka  A. $stop
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rpotecca
MOJIeTUPOBAHUS [I0
€ro B0300HOB/IEHUS
I10/1b30BaTe1eM

2. Teky1ee BpemMs
MO/IeJIMPOBaHUs B

Bujte 64-x B. $finish
pa3psiIHOTO Yuc/Ia
3. OHOKpaTHbIN B. $time

BBIBO/] B KOHCOJIb

4. HALanu3anuys
0/10Ka MaMATH
JTAaHHBIMU 13
TeKCTOBOTO (aiina, B
KOTOPOM CJI0Ba
yKa3aHbl B

1116 CTHAZLIaTePUUHON
CHUCTEME CUMCJIEHUS

I". $realtime

[. $display

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

Ne 18 TIpouuTaliTe TEKCT, BbIOEpUTE MPABUILHBIN OTBET U 3aMHUILIUTE apryMeHThbI, 000CHOBBIBAIOIIIHE BHIOOD
OTBeTa

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

primitive Q(

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

2.Uckmouaromee NIN-HE
3.1-HE

4. Ucknrovaroiee NJIN

ITK-4 - CnocoGeH pazpabambieamb aHa10208ble U Yugposbie paduomexHuyeckue ycmpoticmed, 6 mom
yucae HA 6aze MUKPONPOYeccopos U MUKPONPOYeCCOPHBIX CUCMeM, C UCNO/1b308AHUEM COBPEMEHHBIX
nakemog@ NPUK/AaoHbIX NPOZPAMM

Ne 1 [IpouuTaiiTe TEKCT U yCTaHOBUTE COOTBETCTBHE

[Tepen Bamu nipuBegeHbl RTL cxeMbl ITPOCTeHIINX 3/1eMEHTOB TIaMSITH U UX Ha3BaHUsL. YCTaHOBUTE
Ha3BaHHUe 3/leMeHTa aMsATh Ha cxeMe. K Kaykzoi ro3uiyu, JaHHOH B JieBOM cTofb1e, og0epuTe
COOTBETCTBYIOLYIO TIO3ULIMIO U3 MTPaBOro CTO/IOLA.

RTL cxema Haspanue
1. A. D-
TpUITEp
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2.
gilatch
> B. RS-
clk TpUITe
o > 9 purrep
LATCH
3.
9
q~reg0
B. D-
3all[éiKa
clk| >
4,
K
I JK-
i | P TpUrTep
elke |
. T-
TpUITEp
E. JK-
3all[éfKa

Ne 2 TIpouuTaliTe TEKCT U 3aMUINIMTE Pa3BEPHYThIA 0O0CHOBAHHBIM OTBET
Vcrone3ys puBeAEHHBIN 1a0I0H MOZY/Is, pean30BaTh C IIOMOIIIBI0 TePHAPHOTO OrlepaTopa

JIByXBXOZI0BOM OZIHOOUTHBIN MysnbTHITIEKCOp. Korza agpecHsiii Bxog, sel=0, K BBIXOAY [O/DKeH ObITh
nozk/rouéH Bxoz, d0, B IpoTHBHOM ciiyuae — d1.
module testquestion(
input dO, d1, sel,
output y
)
//mojib30BaTeNbCKUMA KOJI

endmodule

Ne 3 TIpouuTaiiTe TEKCT U yCTaHOBUTE COOTBETCTBHE
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Ne 4

Ne 6

Ne 7

Hepe,q Bamu TNpyYBeI€HbI 0003HaueHHsT COCTOSHUM CUTHAJIOB B 3bIKe Verilog U MX OMHCaHMs. YCTaHOBUTE
KaKoe OImrMCaHue COOTBETCTBYET ob6o3Hauenuro. K Ka)K,ELOﬁ no3unuu, ,Z[aHHOﬁ B JIeBOM CTOJ'[6L[E, HO/:[6epI/ITe
COOTBETCTBYIOIYIO MO3ULWIO U3 TIPAaBOT'O CTOJI6L[a.

O6o03”auedue Onucadue

1.0 A. BBICOKUH YPOBEHb

2.1 b. HM3KMi1 ypoBeHb

3. X B. BbICOKOMMITEJ@aHCHOE COCTOSIHUE
4.z I'. TpeThe (HeorpefieIEHHOE) COCTOSIHUE

ITpouwnTaiiTe TEKCT, BHIOEPHTE TIPAaBU/IBHbIE OTBETHI U 3aNMIINTE apryMeHThl, 000CHOBBIBAIOIIME BLIOOD
OTBETOB

Kakwue Turiel ipucBaviBadvs ectb B Verilog?
1. HeripepsiBHOE

2. bnokupytoiee

3. Hebnokupytoiiee

4. ABTOMaTH4eCcKoe
TTpouunTaiiTe TEKCT U 3aITUILNTE PA3BEPHYThIM 000CHOBAHHBINM OTBET

Vcrionb3yst IpYBeIEHHBIN 111a6/I0H MOJY/IS, peanu30BaTh D-TpUITep C aCHHXPOHHBIM COPOCOM.
CuHXpOHUM3aIWs JO/KHA OCYIIeCTBSATLCS TI0 GpoHTY TakToBOro curHasna clk. Ipu cpese curnana nrst B
TPUTTep HeoOXOAUMO 3amucarh 3HaueHue 0.

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

);

//TIonb30BaTeNbCKUM KO

endmodule

ITpouwnTaiiTe TEKCT, BHIOEPUTE TPAaBU/IBHbIE OTBETHI U 3alMIIINTE apryMeHThI, 000CHOBLIBAIOIIE BEIOOD
OTBETOB

Kakue npuBejéHHBIE SI3bIKU MOXXHO UCIIO/b30BaTh [ijisA porpamMMupoBanvs TIJTVUC 6e3 JOMOMHUTENEHBIX
Oubmmorex?

1. VHDL
2. Verilog
3. SystemVerilog

4. Scala

ITpouwnTaiiTe TEKCT, BHIOEPUTE TIPABU/IBHbIE OTBETHI U 3aMIIINTE apryMeHThI, 000CHOBBIBAIOIIE BLIOOD
OTBETOB

Kakue 13 nepeurcieHHbIX 0/I0KOB 00s13aTe/IbHO TIPUCYTCTBYHOT B ITJIVC?
1. Marpulia 1oruueckux siueek

2. Bnoku namsitu

3. Bnoku BBO/Ia-BBIBO/IA

4. bnoku PLL

ITpouwnTaiiTe TEKCT, BBIOEPHTE TIPAaBU/IBHBINA OTBET M 3alUIINATE apryMeHTbI, 000CHOBBIBAIOIIME BEIOOD
oTBeTa

25



Hnst uero B si3bike Verilog MCIONb3yOTCS TTapaMeTphl?

1. [1ns XpaHeHYs1 BpeMEeHHbIX 3HaYeHU! B MpoLiecce CUMYJISILIMU

2. 1511 co3aHusl KOHCTaHT, KOTOPble MOXKHO TepeonpeZiesisiTb PY CO3/laHMU SK3eMILISIPOB MOAYy/el
3. [Inst oObsiB/IeHUst TI00aTBHBIX TIEPEMEHHBIX, [TOCTYITHBIX BCEM MOAYJISIM TTPOEKTa

4. 1151 ontMcaHusi TaKTOBOM YaCTOThI PabOThI CXeMBI
Ne 9 [IpouuTaiiTe TEKCT U yCTaHOBUTE COOTBETCTBHE

[epen Bamu npuBejeHbI BpeMeHHbIe ArarpaMMbl MOZIe/TMPOBAHUS TTPOCTEHIIINX MOAY/Iel, B KOTOPBIX
CBOPAuMBAIOTCS BXOAHBIE OUTHI IIIWHBI, U OTIepaTophbl CBEPTKY. BepxHue 4 curHasa Ha AuarpaMmax
SIBJISTFOTCS BXOJJHBIMH, @ HYKHUM - BLIXOAHBIM. YCTaHOBUTE Kakoi orepaTop MCII0/Ib30BasICs JJIs
MO/TyYeHHs] BpeMEHHOM JuarpaMMbl. K Kaxk0l MO3UIUH, JaHHOMW B JIEBOM CTOJIOLIE, Mo0epuTe
COOTBETCTBYIOLIYIO TIO3ULIMIO U3 MTPaBOro CTO/IOLA.

Bpemennas guarpamma Omnepartop
1.
A&
2.
B.|
3.
B. ~&
4.
I~
AN
E. ~A

Ne 10 TTpouuTaiiTe TeKCT, BbIOepHUTe MPAaBUIbHBIE OTBETHI U 3aMUIINTe apryMeHThI, 000 CHOBBIBAIOIL[HE BBIOOD
OTBETOB

Kakue 13 npuBeiEHHBIX TUTIOB JAaHHBIX B sI3bIKe Verilog He ABJSIOTCS CUHTE3UPYeMbIMU?
1. reg

2. real

3. wire

4. realtime

Ne 11 TIpouuTaiiTe TeKCT, BbIOepHUTe MPAaBUIbHBIE OTBETHI U 3aMUIIKTe apTyMeHThI, 000 CHOBBIBAIOILHE BEIOOD
OTBETOB

Kakue npuBesénHble rpadbl OMMCHIBAIOT KOHEUHBIM aBTOMaT Mypa®?
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Bxod: {o,b}
o1~ Buxod iyl 1Mo
11\ )
10/01
SO
0110
00/00
1401 e [ 1410
00001 | ) () 0010
2.
Bxod: {o bl
,ﬂ‘ Buxod: {yz} ~
O - ST )1
/’x
00 - 10
,___.‘-"'
10 S3 @ o
01
1- 7 7 -
01 / /00
3.
Bxod: {o.bl
o1~ Bewod {yz] (V1Mo
i
10101
01/01
nwi
4.
Bxod: {a.bl
0 Buxod: {yz} T
L)L RN e’ O

2

Ne 12 TIpouuTaiiTe TEKCT U yCTaHOBUTE MOC/€0BaTeTbHOCTh
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Hwke nipuBeieHbI CTPOKY Ha si3bike Verilog. YkakuTe, B KaKOM OHH JIOJDKHBI ObITh 3allMCaHbI TIOPSIZKE,
YTOOBI MOTy4nsIcs 610K KOZA, OTIMCHIBAIOLMN CUETYMK C aCHHXPOHHBIM COPOCOM T10 Cpe3y CHrHasia nrst u
CUHXpOHM3aLKeil 1o ppoHTy curHana clk. data - perucTp, onuchIBarOLM TeKylllee 3HaUeHUe CUETUMKA.

1. data <= 0;

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

4. if (nrst)

5. always @(posedge clk or negedge nrst)

Ne 13 IlpouunTaiiTe TeKCT, BbiOepHUTe MPaBUIbHBIE OTBETHI U 3aMMIIKTe apryMeHTbI, 000 CHOBBIBAIOLLHe BEIOOD
OTBETOB

B Kakux crucTeMax CUMC/IEHUS] MOXKHO YKa3bIBaTh UMC/Ia B si3bike Verilog?
1. nBonuHOI

2. BOCbMEPUYHOU

3. 1eCATUUHON

4. mecTHaLIaTePUYHON
Ne 14 TIpouunTaiiTe TEKCT U 3aMMIIKTe Pa3BePHYThI 000CHOBaHHBIM OTBET

Vcrionb3yst pyBejEHHBIN 11a0/I0H MOIY/IS, peani30BaTh CIefyOLIYI0 IOTUYeCcKy 0 QYHKLHIO C
TIOMOIIIBIO HEeMPepPLIBHOTO NPUCBaUBaHUs Ha si3bike Verilog:

y = fo\.I'l vV JCZAJCB vV x4.

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

);

//Tionb30BaTeNbCKUM KOJI

endmodule
Ne 15 TIpouurTaiiTe TEKCT U yCTaHOBUTE TIOC/I€/]0BaTe/IbHOCTD

Hwoke npuBesiéH NepeyeHb OCHOBHBIX 3TaIOB CO3/jaHUs NPOCThIX ycTpokcTs Ha ITJIVIC. Ykaxkurte ux B
XPOHOJIOTMYeCKOM TOps/iKe, HaunHas C [IepBOH.

1. 3arpyska B I[TJIIC 6utoBoro notoka

2. Hamicanue kozia

3. BpemeHHoit aHanmum3

4. Pa3MmelijeHue Ha joruueckux siueikax [1JIVIC v TpaccpoOBKa CUTHa/IBHBIX LieTieit
5. TeHepariuist OMTOBOIO MOTOKA

6. CuHres

7. TecTpoBaHMe Ha yCTPOWCTBE
Ne 16 [IpouuTaiiTe TEKCT ¥ yCTaHOBUTE MOC/€[0BaTeTbHOCTD

Huxe npuBeieHbl CTDOKH Ha A3bIKE Ver llOg YKakuTe, B KAKOM OHU [A0JIKHBI OBITH 3aMKMCaHbI nopsgke,
YTOOBI MOJIyun/I0Ch T€JI0 MOAYJIsA, OMNMMChIBAKOIIlee OAHOIIOPTOBOE OIMePAaTUBHOE 3dlIOMHHAIOIIIee
YCTPOﬁCTBO. y‘—ITI/ITe, UTO CHa4daJ/ia J40J/I>KHbI OBITH OIMCAHBI BHYTDE€HHHE CUTHAJIBI, 3dT€M pa60Ta C
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BXOJHBIMM CUTHa/IaMU, a [0CJ/Ie 3TOr0 yCTaHAaB/IMBAThCSl BEIXOJHbIE 3HaUeHusl. Mofy/ib UMeeT ciiefyrolee
napameTpsl: DATA_WIDTH - pa3psigHocTh minHbI faHHBIX, ADR_WIDTH - pa3psiiHOCTb LIKMHEI afipeca.
Mopynb uMeeT ciie/iyroIiye TIOPThI: X - IIIMHA AaHHbIX, adr - 1TMHa ajfipeca, clk - CUTHa/I CMUHXPOHU3al1H,
Wwe - CUTHaJl pa3pelleHust 3alUCH, Y - BbIXOAHAas IIMHA JaHHbIX.

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 17 TIpounTaiiTe TEKCT, BIOEPHUTE MPABU/IbHBIN OTBET U 3aMUIINTE apT'yMeHThI, 000 CHOBBIBAOIIL[HE BLIOOD
oTBeTa

Kaxkoii crioco6 npezicTaB/ieHHsi KOHEUHOTO aBTOMAara MPUBE/IEH HA PUCYHKE?

ps K(ps) X(ps,nx) ns K(ns) Y(ps, ns) | D{ps,ns)
Qo 000 0- ao 000 0o 000
Qo Qa0 11 a1 001 10 001
Qo 0a0 01 as 011 0d 011
ail 001 11 Qo 000 00 000
al 001 01 a1l 001 10 001
al 001 10 Q2 010 10 010
al 001 0o Q4 100 01 100
Q2 010 11 a1 001 0d 001
Q2 010 10 az2 010 10 010
Q2 010 01 a3 011 00 011
Q2 010 10 Q4 100 01 100
Q3 011 00 Qo 000 00 000
E] 011 10 Q2 010 01 010
Q3 011 01 Qs 011 10 011
03 011 10 Q4 100 01 100
04 100 == Qo 000 01 000

1. Ciucok nepexosioB
2. T'pad
3. CTpyKTypHBIi CITHCOK [1€PEeX0/0B

4. TabsuIIbl MePexXo/I0B U BBIXO/IOB

Ne 18 TIpouuTaiiTe TeKCT, BbIOepHTe MPABUIbHBIN OTBET U 3aITUILUTE apryMeHThbl, 000CHOBBIBAIOLIME BEIOOD
oTBeTa

Kaxkoii moaxo/; K IPOeKTUPOBaHHIO LIU(PPOBBIX yCTPOMCTB 06eCTieurBaeT BRICOKYIO TAKTOBYIO YaCTOTY U
MIPOMYCKHYIO CIIOCOOHOCTD ITPY TIOTOKOBOM 00paboTKe [JaHHbIX?

1. KomOMHAL[MOHHBIH
2. MHOTOTaKTHBIM

3. KonBeliepHsblit
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4. AHaIOrOBBIN
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