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OrneHOYHBIE MaTEPHUAIIBI — 3TO COBOKYITHOCTh Y4€OHO-METOINYECKUX MAaTEpUAIIOB
(KOHTPOJIBHBIX 33/1aHUM, OUCaHUM (HOPM U IIPOLEAYp), NPEeIHA3HAUEHHBIX JJIsSI OLICHKH
KayecTBa OCBOEHHUS OOYyYarOUIMMMCS JAHHOM JUCIHUIUIMHBI KaK 4YacTU OCHOBHOM
npo¢ecCuoHaIbHONW 00pa30BaTENbHOM IPOTrPAMMBI.

[lenb — OLEHUTH COOTBETCTBHE 3HAHMW, YMEHUH M YPOBHS IHPHOOPETEHHBIX
KOMIIETEHIIUH, OOydarolmuxcs LEIsIM U TpeOOBAaHUSAM OCHOBHOH NpO¢eCCHOHAIbHOM
oOpa3oBaTeNbHOM @pOrpaMMbl B  XOJ€ MPOBEACHHUA TEKYLIEro KOHTPOIS U
IIPOMEXKYTOUYHON aTTECTALNH.

OcHoBHast 3amaya — OOECHEYUTHh OIEHKY YPOBHS C(HOPMHPOBAHHOCTHU
OOIIEKyIbTYPHBIX, OOMIENPO(hECCHOHATBHBIX U MPOGECCHOHANBHBIX KOMIICTCHITHH,
MPUOOpETaEMBIX 00YUaOIUMCS B COOTBETCTBUH C ATUMU TPEOOBAHUSIMM.

KoHTposib 3HaHMI POBOAUTCS B (POPME TEKYIIETO KOHTPOJISI U MTPOMEKYTOUHON
aTTeCTal1H.

Texymmii KOHTPOJIb YCIIEBAEMOCTH IPOBOJUTCS C LEIBIO ONPENEIICHUS CTEIEHU
YCBOEHHUSI y4yeOHOro Marepuajla, CBOEBPEMEHHOIO BBIABICHUS U YCTpaHEHMs
HEJOCTaTKOB B TMOATOTOBKE OOYyYaroIMXCS M MPUHATHS HEOOXOIUMBIX MeEp IO
COBEpIICHCTBOBAHUIO METOAMKH TPENoJaBaHUs Y4eOHOM JUCUUIUIMHBI (MOZYJIS),
opraHu3aiuu padboThl OOydaloIIUMXCs B XOA€ Y4YEOHBIX 3aHATHM M OKa3aHUS UM
WHJMBUTyaJIbHON TOMOILH.

K KOHTpOIIO TEKyIel yCIeBaeMOCTH OTHOCSTCS INMPOBEPKA 3HAHUM, YMEHHM U
HAaBBIKOB, MPUOOPETEHHBIX OOYYAIOIIMMHUCA B XOJAE BBINOJHEHUS WHIWBHUYaIbHBIX
3alaHUid Ha TMPAKTHUYECKUX 3aHATHSAX W JlabopaTopHbIx padorax. Ilpu oueHuBaHum
pE3yNbTaTOB OCBOEHHUS MPAKTHUECKUX 3aHATUN M J1a0OpAaTOPHBIX padOT MpUMEHSETCS
IIKaja OLEHKU «3a4TE€HO — He 3ayTeHo». KoaumdecTBo 1a00paTOpHBIX U MPAKTUYECKUX
paboT M UX TeMaTuKa omnpeneseHa padodeil mporpaMMoil TUCUUILTMHBI, YTBEPKICHHOU
3aBeyIOUM Kadeapoit.

Pe3ynpraT BBINOJHEHHMsS  KaXJAOr0 HMHAMBUAYAJIbHOTO  3aJaHUS  JOJDKEH
COOTBETCTBOBATh BCEM KpPHUTEpPUSM OLEHKH B COOTBETCTBUUM C KOMIIETEHIUSMH,
YCTaHOBJICHHBIMH JUISl 33JaHHOTO pa3Jiesia JUCLUIUINHEI.

Taxke, K KOHTPOJIIO TEKyIIEeH yCHEeBAEMOCTU OTHOCUTCS KOHTpOJIbHas padora,
BBINIOJIHSIEMAsl CTYyJACHTaMH [0 WHIMBHIyaJIbHOMY 3aJaHuI0 mnpenopaBarens. llpum
OLICHMBAHUU pE3YJIbTATOB NPUMEHSETCSA IIKaJla OLEHKH «3a4TE€HO — HE 3a4TEHOM.
TemaTuka KOHTPOJBHBIX PalOOT ompeaeneHa paboueld NPOrpaMMoON JAUCIUILIUHEI,
YTBEP>KICHHOMN 3aBeAYIOIUM Kadeapou.

[IpoMeXyTOUHBI KOHTPOJb MO JUCLUIUIMHE OCYILIECTBISIETCA MPOBEACHUEM
TEOPETUYECKOTO 3a4€ETa.

dopMa MPOBEACHUS TEOPETUUECKOTO 3a4eTa — TECTUPOBAHUE.



IHacnopT ¢oHAA OLIEHOYHBIX CPEICTB N0 AMCUUILIMHE

Ne | KonTposmpyembie pa3aeinbl (TeMbl) gucuuniinibl| Koa konTpoJsmpye- Buna, meton,
n/n (pe3yabTaThl IO pa3aesaam) MOl KoMmneTeHUMHu | Gopma oeHOY-
(w1m ee yacTm) HOI'0 Meponpus-
THS
1 2 3 4
1 | Beenenue. CxeMOTeXHHUYECKAS peaTu3aIiys T1IK-4.1, I1K-4.2 3auer
MPOrPAMMUPYEMOM JIOTHKH.
2 | Ctpykrypa npoekra Ha si3pike VHDL. I1K-4.1, TIK-4.2 3auer
3 | CunTe3 KOMOMHAIIMOHHBIX HU(POBBIX YCTPOWCTB Ha [1K-4.1, I1K-4.2 3auer
s3p1ike VHDL.
4 | CuHTe3 MoCIe10BaTeIbHOCTHRIX U(PPOBBIX T1K-4.1, [1K-4.2 3auer
ycrporcTB Ha s3pike VHDL. Yacts 1.
5 | CuHTe3 nocneaoBaTeabHOCTHBIX HU(PPOBBIX [1K-4.1, I1K-4.2 3auer
yctpoicTB Ha s3pike VHDL. Yacts 2.
6 | [locnemoBarenbHBIE U TAPATIICIBHBIE OIEPATOPHI [1K-4.1, I1K-4.2 3auer
VHDL.
7 | CuHTe3 ycTpOWCTB HA OCHOBE CUETYUKOB U [1K-4.1, I1K-4.2 3auer
CABHUTOBBIX PETHUCTPOB.

Kputepun onenuBanus ypoBHS C(HOPMHPOBAHHOCTH KOMIIETEHIIMH B Ipolecce
BBITIOJTHEHUSI TAOOPATOPHBIX PaOOT U MPAKTUUECKUX 3aHATUM:

— 41%-60% mnpaBUIBHBIX  OTBETOB  COOTBETCTBYET IIOPOTOBOMY  YPOBHIO
c(OpMHPOBAHHOCTH KOMIIETEHLIMU HA JaHHOM 3Tare ee (OpMUPOBAHUS;

— 61%-80% mpaBUIBHBIX OTBETOB COOTBETCTBYET MPOJIBUHYTOMY YPOBHIO
c(OpPMHPOBAHHOCTH KOMIIETEHIIMU Ha JAHHOM 3Tane ee (OpMHUPOBAHUS;

— 81%-100% nmpaBUIBHBIX OTBETOB COOTBETCTBYET OJTaJOHHOMY YPOBHIO
c(OpMUPOBAHHOCTH KOMIIETEHIIMH Ha JaHHOM JTare ee (OpMUPOBAHUS.
ChopmMHpoBaHHOCTh YpPOBHS KOMIIETEHIMH HE HHUXE IOpPOTrOBOTO SIBISETCS

OCHOBaHUEM ISl JIOMyCKa O0Oydarolierocs K MPOMEXYTOUYHON aTTecTaly MO JaHHOU
JTUCLUIUIMHE.

DopMON MPOMEKYTOUYHOU aTTECTAMU 110 JAHHOW AUCLUIUIMHE IS OYHOWU
dbopmbl OOydeHUsl SBISIETCA — 3a4deT, olleHHBaeMbii 1o mnpuHsTol B ®I'BOY BO
«PTPTVY» cucreme: «3auTeHO» / «HE 3aUTEHOY.

Kputepun orieHMBaHMS TPOMEXKYTOYHOM aTTECTALUM MPEICTABICHBI B TabuIie 1.




Tabnuua 1 - Kpurepuu onieHMBaHUSI TPOMEKYTOUHOM aTTecTanuu (JabopaTOpHbIE U
MPAKTUYECKUE 3aHATHUS, TCOPETUUECKUIN 3a4eT)

IxaJjia oneHUBaHUA Kpurepuu onieHuBanusi

«32YTEHO» CTYJAeHT A0JIZKeH ITPU TECTUPOBAHUHU OTBETHTH BEPHO, HE
MmeHee yeM Ha 60% BompocoB, a Takke MPOJEMOHCTPUPOBATH
o01ee 3HaHUE U3y4aeMOro MaTeprana; 3HaTb OCHOBHYIO
PEKOMEHIYEMYIO IPOTPAaMMOU TUCIUILTHBI YIeOHYIO
JUTEPATYPy; YMETh CTPOUTH OTBET B COOTBETCTBUU CO
CTPYKTYPOH M3JIaraeMoro BOIpOCa; MoKa3aTh o0Iee
BJIaJICHHE MTOHSATUHHBIM arapaToM TUCIHILINHEI.

«He 32aYTEHO» CTABUTCH, KOTJa CTYJICHT HE B COCTOSIHUU OTBETUTH BEPHO,
Ha 60% BOIIPOCOB UTOTOBOT'O TECTA, a TAKXKE B CIIy4yae
HE3HAHMS 3HAYUTEJILHON YaCTH MPOTrPaMMHOI0 MaTepuaa;
HE BJIaJ€HUS TOHATUHHBIM allapaToM JUCIUTUIUHBI,
CYIIIECTBEHHBIX OMMOOK MPU U3JI0KEHUU YUeOHOTO
MaTepuasa; HEyMEHHs CTPOUTh OTBET B COOTBETCTBUU CO
CTPYKTYpOM HU3J1araeMoro BOIPOCa; HEYMEHHUS JeaTh
BBIBO/IbI 110 U3JaracMomMy matepuainy. OleHKa «He 3a4TECHO»
TaKXe CTABUTCS CTYJICHTaM, KOTOPbIE€ HE BBIMOJIHUIN
KOHTPOJIBHYIO pa0O0TYy, HE BBHINOIHUIN U HE 3aIUTHIN
nabopatopHbie pabOThI U HE CAAIM MPAKTUYECKUE 3aHATHUS,
peIyCMOTPEHHbIE paboUell mporpaMMon.

Tembl 1a0opaTOPHBIX padoT
1. 3nakomctBo ¢ CAIIP Quartus II. CuHTE3 MYyJIbTHIUIEKCOpPA U CEMHCETMEHTHOTO
WHJIUKATOpA.
2. CuHTe3 Mocnea0BaTeIbHOCTHBIX ITU(POBBIX YCTPONCTB.

KoHTpoJsbHBIE BONIPOCHI AJIs1 3A1HMTHI J1a00PATOPHBIX padoT

1. OcHoBHble »3nemMeHTHl U KOHCTpykuuu si3bika VHDL. KitoueBble ciioa.

Nnentuduxatopsl. Kommentapuu. Yucna. Ctpoku OUT.
2. Knaccudukanus tunoB naHHbIX B si3bike VHDL. OCHOBHBIE BCTPOEHHBIE THIIBI
nansbixX si3pika VHDL. [Tonsitue noaruna. Iaker std logic 1164.
bubmuorexku u naketsl B si3pike VHDL. [Tonb30BaTenbckue makeThl.
HuTepdetic (CynHOCTh) U apXUTEKTypa 00bekTa B sizbike VHDL.
Hexmapanuu. Koncrantsl B si3eike VHDL. I'moGanbHble KOHCTAHTHI. JIOKaabHBIS
koHcTaHThl. Hactpoeunass konctanta GENERIC. Curnanel. Ilepemennsie.
[TpucBoeHue 3HaUeHHs IepeMEeHHON U curHaiy B si3bike VHDL. NMs ¢ uaaexkcom.
Nwms-BeIpe3ka.
[Tpomnecchr B s3pike VHDL.
7. Onepauun si3pika VHDL.
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8. Ctumu mporpammupoBanus Ha VHDL. [loBenenueckuii CTWIb, CTHIIb TIOTOKOB
JAHHBIX, CTPYKTYPHBINA CTUJIb.

9. Oneparop COMPONENT. Omneparopst GENERIC MAP u PORT MAP.
CriocoObl OAKIIOYEHHS TOPTOB KOMITOHEHTA.

10.[TocnenoBarensubie oneparopsl. Omnepatop IF. Omnepatop CASE. Omnepatop
NULL. Omneparopsr 1mukioB FOR LOOP u WHILE LOOP. Omneparop
3aBepuieHus nukina EXIT.

11.TTapannensHbie omepatopbl. Arperar. OrmepaTop CEIEKTHUBHOIO MPUCBOCHHS
WITH ...SELECT. Oneparop ycI0BHOTO Ha3HaY€HUs CUTHAJA.

12.MaccuBs B si3pike VHDL.

13.®ynxkumu B s3eike  VHDL. @yHkmum mpeoOpa3oBaHus THUIIOB JIaHHBIX.
[Tonb3oBaTenbCckue PyHKIINU.

14.Onucanune ¢poHTa TakTOBOro curHaina Ha s3bike VHDL.  AtpuOytsl
CHUHXpOHHBIE U ACHHXPOHHBIC OIEpaIldU B MOCIEI0BATEIBHOCTHBIX IU(PPOBBIX
YCTPOMCTBAX.

15.Crpyxkrypa npoekra Ha VHDL. Co3ganue npoekra B CAIIP Quartus Il. Otnaaka
VHDL-onucanuii. MopenupoBanue padotel mnpoekta B CAIIP Quartus |I.
[ToaxmroueHue OTAAAOYHOTO MaKeTa U JEMOHCTpaIUsg pabOThI MPOEKTA.

16.0Omnucanue Ha s3pike VHDL u nemoHcTpanus paboThl MyJIbTHILIEKCOPA.

17.0nucanue ©Ha s3pike VHDL u  nmemoHcTparusi pabOThl CEMHUCETMEHTHOTO
WHIUKATOPA.

18.Ommucanne Ha seike VHDL wu  gemoncTpammst pabGoTel  mudparopa,
MPHOPHUTETHOTO mudpaTopa, AemudpaTopa.

19.0mucanue Ha s3pike VHDL 1 nemMoHcTparus paboThl KOMITapaTopa.

20.Onucanne Ha s3pike VHDL u gemoHcTpanus paboThl YCTPOHCTBA OMpPEIEICHUs
KOJIMYECTBA HyJIeH W/UIU eIMHUI] BO BXOJHOM KOJIE.

21.0Onucanue Ha si3pike VHDL u nmemoncTparusi paboThl yCTPOMCTBA OMpeneneHus
YETHOCTU/HEUETHOCTH/KPATHOCTH BXOJTHOTO KOJIA.

22.0Onucanue Ha sa3bike VHDL u nemonctpanus pabotsl D-tpurrepa.

23.0mucanne Ha sa3pike VHDL wm  nmemoncTpamuss paGotel  N-paspsiiHOro
napajuieIbHOTO PETUCTpA.

24.0nucanue Ha SI3BIKE VHDL 51 JIEMOHCTpaIus paboTHI
CYMMUPYIOIIETO/BEIUUTAIONIETO/PEBEPCUBHOTO CUETUHKA.

25.0nucanue Ha a3bike VHDL u nemoncTpanus paboThl JEIUTENS YaCTOTHI.

26.0nucanue Ha s3pike VHDL u nemonctpanus pabotsr LHIMM-moaynstopa.

27.0nucanue Ha si3pike VHDL u nemoHcTpamusi paboThl CTOPOKEBOTO Taiimepa
Watch-Dog.

Tembl NpaKTHYECKHUX 3aAHATHI

1. Unentudukaropsl B a3pike VHDL. Onucanue cymHocTH 00beKTa Ha A3bIKE
VHDL.
2. Curnanel ¥ KoMmMmnoHeHThl. CocTaBieHHE MpPOTpaMMbl C TNPUMEHEHHEM
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CTPYKTYPHOTO CTHJISI TPOTPAMMUPOBAHUSI.

3. CUHXpOHHBIE M AaCHHXPOHHBIE OINepallud B MOCJIEI0BATEILHOCTHBIX
upoBeIX ycTpoiicTBax. CUHTE3 MapaMeTPUUECKUX CYETUUKOB.

4. TlapannenbHoe ¥ KAacKagHOE TMOJAKIIOYEHHE HECKOJbKHX OJHOTHITHBIX
KOMIIOHEHTOB K ITPOEKTY BEPXHETO YPOBHS.

5. CuHTe3 CIBUIOBOTO perucrpa W reHeparopa M-mMocneAoBaTeIbHOCTH C
BXOJaMU yIIPaBJICHUS.

HpI/IMepbl THIIOBLIX 3a4a4 IJIAd NMPAKTUHYICCKUX 3aHATHH U TCOPETHYECCKOIO0 3a4€Ta

1. CocraButh omnucanue Ha si3pike VHDL renepaTtopa M-mocliie1oBaTebHOCTH €
nopoxkparonm momaeEoMoM P(X) = 1 + X + X° ¢ BXOZOM pa3pelICHHs
ACMHXPOHHOM MapauielbHON 3arpy3ku Load (akTWBHOE 3HAYCHHE — BBICOKHIA

JIOTHYECKUH YpOBEHb) CTAPTOBOI KoMOmMHaruu Start_data.

2. CocraBuTth onucanue Ha si3pike VHDL mapannensaoro N-pa3psigHoro perucrpa ¢
ACMHXPOHHBIM BXOJIOM pa3pelIE€HUs] TAKTOBBIX MMIYJIbCOB €na (aKTHBHOE
3HAYEHHE — BBICOKHMI JOrudyeckuii yposeHb). Ilapamerp N omnpenenuts Kak
rJ100aNbHYI0 KOHCTAaHTy, KOTOpas 3ajaercs B makere. OOecrneduTh paldoTy

perucrpa 1o 3aaHeMy (GpoHTY TAKTOBOI'O CUTHAJIA.

3. CocraButh omnucanue Ha s3pike VHDL [HUM-monynaropa, MO3BOJSIONIETO
npeAcTaBuTh 128 rpajgauuii cpeaHEro 3a MEPUOJA  3HAYECHUS BBIXOJHOTO

HaIIpsAKCHUA.

4. CocraBuTh omnucanue Ha si3bike VHDL nenmutenst wactorsl ¢ koaddummeHTOM
nenernst 12000000 u ckBakHOCTBIO BbIxogHOro curHana Q. Ilapamerp Q

OTIPEJICIIUTh KaK HACTPOCUYHYIO KOHCTaHTy Generic.




5. CocraButh onucanue Ha s3bike VHDL apXuTeKTypbl BHIYMTAIOLIETO CUETYHKA C
MonysieM cyeTa 6, paboTarouiero mo 3aJaHeMy (POHTY TaKTOBBIX HMITYJIbCOB
yactoror 1 ', eciim mMmeercs TtakToBbiid curHain Clk gacroroit 50 I'm ' VHDL-
ONMCAHUE JIETUTEIS YACTOThI, B KOTOPOM OIIPEENEHA CYIIIHOCTh BUA!

entity Divider is
generic (M: natural := 8);

port
(clk_in: in std_logic; -- BXOm0ii curHAam
clk_out: out std_logic -- BeIxoHOM CHUTHAI
)i

end Divider;

Kommonent ACIUTCIIA IIOAKIIIOUHUTL C HCIIOJb30BAHUECM ITOMMCHOBAHHOI'O

IIPUCBOCHUA IIOPTOB.

6. CocraButh ommcanue Ha si3bike VHDL cToposkeBoro TaitmMepa ¢ MOIyJieM cueTa

N, 3aTaHHBIM B BHJIE HACTPOSYHOM KOHCTaHTHI Generic.

7. CocraButh omnucanue Ha s3bike VHDL BblumTaromero cueryumka C BXOJAOM
ACUHXPOHHOW yCTaHOBKM Set (akTMBHOE 3HAYCHHE — BBICOKHH JIOTHYECKHUI
YPOBEHB, IO KOTOPOMY CUETUYUK MPUHUMAET MAaKCUMaJIbHOE 3HAUYCHUE) U BXOJIOM

TaKTOBBIX UMIYJbCOB Clk. Moaynb cuera K, = 32.

8. CocraButh ommcanne Ha s3bike VHDL 0e3 ucmonb3oBaHMs orepaTopa case
nemmdparopa 5x32 — mUPPOBOro yCTPOHCTBA, KOTOPOE CTAaBUT BXOJHOMY 5-
pa3psiIHOMY BEKTOPY X BBIXOAHOW 32-pa3psaHblii BekTOp Y, B KOTOPOM Ha
MO3HULUU C UHACKCOM | = X(10) HAXOJUTCS JOTUUECKas €IMHULA, a BCE OCTAJIbHbIE

pas3psabl paBHbI HYJIIO.




9. CoctaBuTh  ONUCaHUE  Ha
a3plke VHDL apxurektypbl

udpoBoro  ycTpoiictea ¢ Module_1 Module_2

HIOMOII[BFO CTPYKTYpPHOTO DL} |a 2lm1 s 1] ist
CTUIIA  IPOrpaMMHMpOBaHUsA. D2 | |, 81 3 fm2 s1 —}_
[Tpu MOAKIIOYEHUH D3 | | ¢ 2 {3 0l >
KOMITOHEHTOB B

CoJepIKaTEIbHOMN YacTu My_logic

apXUTEKTYpbl TMPUMEHHUTH U
MO3UIIMOHHOE, u
MMOMMEHOBaHHOE
MOAKIIFOUEHHUE TTOPTOB.

10.CocraButh onucanue Ha si3pike VHDL mapamnensnoro N-paspsigHoro perucrtpa c
BXOJIOM CHHXPOHHOH yCTaHOBKHU Set (aKTMBHOE 3HAYCHUE — BHICOKHMI JIOTUIECKUI
YpOBEHb, MO KOTOPOMY BCE pa3psabl MNPUHUMAIOT €IUHUYHOE COCTOSHUE).
[Tapamerp N ompenenuTs Kak TIJIOOATBHYIO KOHCTAHTY, KOTOpas 3aJaeTcs B

IIaKCTC.

11.CocTaBuUTh OIIMCAaHUE HA SA3BIKE
VHDL apxutektypbl u(ppoBOro

YCTPOMCTBA c MTOMOILIBIO
CTPYKTYPHOTO CTHIIS
IIPOrPaMMHUPOBAHHS. [Ipn Black Box 119
S1i 4, ck4 2 15 9 out

MOJKIIIOYEH M KOMIIOHCHTOB B 2

o out2
coJiep KaTeIbHON 4acTH |‘;' B D c
apXMTEKTypbl ~ NPUMEHHTH U My_logic

MO3ULMOHHOE, U IOUMEHOBAHHOE
noAKiIroueHue  nopros.  Ilpum
HAJIMYUU HA CTPYKTYPHOU CXEeMe
3aMpeuieHHbIX HJIEHTU(HUKATOPOB
3aMEHUTbh UX HA P 3pCLICHHBIE.

12.CocraButh omucanue Ha si3pike VHDL D-tpurrepa ¢ BxomamMu acHMHXPOHHOM
ycTaHoBKU Set m cuHxpoHHoro copoca Reset. OOecnieuuts paboTy Tpurrepa mo

3aHeMy ()POHTY TAKTOBOTO CHUTHAJIA.




13.CocraButh omucanue Ha s3pike VHDL nenurtens dyactoTsl ¢ KoahuUImeHTOM
nenennst N 1 CKBaXHOCTBIO BbIXOJHOTO curHana 4. [lapamerp N onpenenuts kak
MI00aJbHYI0 KOHCTAHTY, KOTOpas 3ajJaeTcs B IakeTe. BwIXogHOW cuUrHam

ACIUTECIIA JOJDKCH HAYMHATBCA C HU3KOI'O JIOTUYCCKOI'O YPOBHSI.

14.CocraButh omnmcanue Ha s3bike VHDL D-tpurrepa ¢ BXoJamMu acCHHXPOHHOM
ycTaHoBKM Set  u  acuuxpoHHoro cOpoca Reset. PeanusoBarh 3amper
OJTHOBPEMEHHON KOMOWHAITNY aKTUBHBIX YPOBHEH CHTHAJIOB COpOCa U YCTAaHOBKH

N HC pCarupoBaTh Ha HEC.

15. CocraButh onucanue Ha sizbike VHDL apxutekTypsbl 11udpoBoro ycrponctaa ¢
MOMOIIBI0 CTPYKTYPHOIO CTWISI TporpammupoBaHus. [lpy noaximodeHnn
KOMIIOHEHTOB B COACPXKATEIIbHOM 4YaCcTU apXUTEKTypbl NPUMEHUTh U
IIO3ULIMOHHOE, U IIOMMEHOBAHHOE IOAKIIIOYeHHEe NopToB. [Ipu Hanuuum Ha
CTPYKTYpPHOM CXEME€ 3alpellleHHbIX WACHTU(UKATOPOB 3aMEHUTh HUX Ha

pa3pellICHHBIE.

Trig Trig L Trig

Clk D

My_logic

16.CocraButh omucanue Ha s3bike VHDL nenmurtens gacTtoTel ¢ KodhpuImeHTOM
nenerarss N M CKBaXHOCTBIO BBIXOJHOTO CHUTHala 2 C aCHHXPOHHBIM BXOJIOM
pasperieHusi BbIIauyd BBIXOAHOTO curHaja ena. [lpu HeakTMBHOM JIOTHUYECKOM
ypoBHE €na BbaaeTcss Jiormdeckuit Honb. [lapametrp N ompegenuts kak

HACTpOeUHYyr0 KOHCTaHTy Generic.




17.CoctaButh omnucanue Ha s3pike VHDL mocnegoBatensHoro N-paspsiiHOro
perucTpa ¢ BX0J0M acCMHXpPOHHOTO cOpoca Reset (akTuBHOE 3HAUEHUE — BBHICOKUIA
JOTHYECKUM ypoBeHb). [lapamerp N ompenenuTh Kak HAaCTPOCUHYIO KOHCTAHTY
Generic.
B kadecTBe BBIXOAHBIX MOPTOB OMPEACIUTH MapajuieNbHbIA KOJ (COAECPKUMOE

BCEro) perucrpa u OUT U3 MOCIAEAHETO TPUTTEPA PETUCTPA.

18.CoctaButh ommcanue Ha sizbike VHDL npenmutens dactoTsl ¢ k03 PHUIHEHTOM
nenenuss N U CKBaXXHOCTBIO BbIXO/HOTO curHana 4. [lapamerp N onpenenurts Kak
rJ100aNbHYI0 KOHCTAHTy, KOTOpas 3aJaercsi B TMakeTe. BbIXogHOW curHai

ACIATCIIA JOJDKCH HAYMHATBCA C BLICOKOI'O JIOTHYICCKOI'O YPOBHHI.

19.CoctaButh omnmcanue Ha s3pike VHDL mmdparopa 8x3 — mudposoro
YCTPONCTBA, KOTOPOE CTAaBUT BXOJAHOMY &-pa3psaHOMY BEKTOpYy Y, B KOTOPOM Ha
MO3ULKK ¢ HHAEKCOM | = 0...7 HaXOIUTCs JOTHYCCKas CAMHMIIA, a BCE OCTAILHBIC

Pa3psIbl PaBHbI HYJIIO, BBIXOJHOW 3-pa3psiiHblii BeKTOp X = ).

20.C nmpumenenuem napaiensHoro oneparopa GENERATE coctaBuTh onucanue Ha
a3pike VHDL apxuTekTypbl JeauTeNs 4acToThl ¢ KO3((UIMEHTOM JaeneHus
1024, wucnonb3yss TOJBKO CYIIECTBYIOIIUNA MOIYJb JEIUTENSl YacTOThl C
(UKCHUPOBaHHBIM KOA(DDUIIMEHTOM JEIEeHHS 2, OMMCaHUE KOTOPOro UMEET BUJL:

entity Div_freq is

port
(clock: in std_logic; -- Bxomoii curHai
clk: out std_logic -- BeIX0mHO# cHrHAI
);

end Div_freq;
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21.CocrtaButh ommcanue Ha s3pike VHDL mocnenoBarensHoro N-paspsiaHoro
perucTpa ¢ BXOJIOM CHHXPOHHOr0O cOpoca ReSet (akTuBHOE 3HAUYE€HHE — HU3ZKUM
JOTHYECKUM ypoBeHb). [lapamerp N ompenenuTh Kak HAaCTPOCUHYIO KOHCTAHTY
Generic.

BrixomHO# OPT — OWT M3 MTOCJIETIHETO TPUTTEPaA PETUCTPA.

22.CocraButh onucanue Ha s3blke VHDL mnocnenoBarensHOro N-paspsiaHoro
perucTpa ¢ BXOJOM pa3pelieHHss CHHXPOHHOW MapasuienbHOW 3arpy3ku Load
(axTMBHOE 3HAYEHHE — BBICOKUI JIornueckuil ypoBeHb). [lapamerp N onpenenutsb
KaK HaCTpOCYHYyI0 KoHCTaHTy Generic.
B kauecTBe BBIXOJIHBIX MOPTOB OINPEIECIHUTHh MapalIeIbHbIM KOI (COAEPKUMOE

BCGFO) perucTpa u out u3 IMOCJICAHCTO TPpUITCpa PCTUCTPaA.

23.CocraBuTh onucanue Ha s3bike VHDL 0e3 Mcmosib30BaHHMs omepaTopa Case
nemudparopa 6x64 — mMGPOBOrO yCTPONUCTBA, KOTOPOE CTABUT BXOJHOMY O-
pa3psIHOMY BEKTOpY X BBIXOJHOM 64-paspsinnbiii BekTop Y, B KOTOPOM Ha
HO3ULUH C UHIEKCOM | = X(10) HAXOIUTCS JIOTHYECKasi €IUHUIIA, & BCE OCTAIbHbIC

pas3psabl paBHbI HYJIHO.

24.C nmpumenennem mnapamiensHoro omneparopa GENERATE cocraBuThs omucanue
Ha s3blke VHDL apxurekTypbl OCIEIOBATENBHOIO PETUCTPA Uil XPAHCHUS
OJIHOTO OaliTa JaHHBIX, UCTIOJIB3YS TOJBKO CYIIECTBYIOUIUNA Moayiab D-Tpurrepa c
YIpaBJISAIONUM  BXOoAoM cOpoca Reset, TaktoBhIM BxomoMm Clk
nH(pOPMaLMOHHBIM BX0J0M D, onrcanue KOTOporo nMeeT BUA:

entity D_trig is

port
(clk, reset, D: in std_logic;
Q: out std_logic);

end Div_freq;

11




25.CoctaButh omucanue Ha s3pike VHDL IINM-monynstopa, MO3BOJISIIONIETO
npeacTaBuTh 16 Tpajgaumii cpeaHero 3a TMepuoj] 3HAYEHUS BBIXOJHOTO

HAIIPSKCHUA.

26.CocrtaButh onucanue Ha sa3pike VHDL napannensroro N-pa3psigiHoro perucrpa ¢
BXOJIOM aCMHXpOHHOTO cOpoca Reset (akTuBHOE 3HaUE€HHE — HU3KUM JTOTUUECKUN

ypoBeHb). [Tapamerp N onpenenuTh kak HACTPOCUHYH0 KOHCTaHTy Generic.

27.CoctaButh ommcanue Ha s3pike VHDL cymmupyromero cuerdwka ¢ BXOJIOM
acMHXpOHHOTO cOpoca Reset (akTUBHOE 3HAUYE€HHE — BBICOKHI JIOTHUYECKHUH
YpOBEHb) M BXOJOM TakKTOBbIX uMIyiabcoB ClK. Monpyms cuera K., = 12.

OOGecneunth pabOTy cueTUMKA O 33 JHEMY (DPOHTY TAKTOBOT'O CUTHAJIA.

28.CocraBuTh onrcanue Ha s3pike VHDL apXuTekTypbl CyMMHUPYIOIIETO CUETYHKA
¢ MoxayJsiem cdeta 10, paGoTaromiero 1o rnepeaHeMy (ppoOHTY TAKTOBBIX UMITYJIHCOB
gactoroi 1 I'm, ecam wMMeeTrcss BBICOKOYACTOTHBIM TakTOBBIM curHain Clk32
yactoror 32,768 kI'm u VHDL-onucanue penuTens 4YacTOTbl, B KOTOPOM
ONpEAEICHA CYIIHOCTh BU/IA!

entity Div is
generic (M: natural := 8);

port
(clk: in std_logic; -- Bxomoii curaan
clk_out: out std_logic -- BeIX0IHO¥ cHTHAIT
);

end Div;

Kommnonent JACIIUTCIIL MOAKIOYUTH C HUCIIOJB30BAHUEM ITOMMCECHOBAHHOIO

IMPHUCBOCHUA ITOPTOB.

29.CocraButh ommcanue Ha s3pike VHDL mocmemoBarenbHoro N-paspsaHOro
perucTpa ¢ BXOAOM paspelicHHs aCHHXPOHHOM MapajuieabHoi 3arpysku Load
(akTUBHOE 3HAYEHWE — BBHICOKUM Jornueckuit ypoenb). [lapamerp N onpenenuts
KaK HaCTpOEeUYHYI0 KOHCTaHTy Generic.

BbIxo/1HO# MOPT — OUT U3 MOCJEIHET0 TPUITEPA PETUCTPA.

12




30.CocraButh onucanue Ha sizbike VHDL apxuTekTypbl 11uppoBOro ycrpoicraa c
MOMOIIBI0 CTPYKTYPHOIO CTWJIA NporpamMmupoBanud. llpm mnoakmrouyeHun
KOMIIOHEHTOB B  COJEPXKATEIbHOM YaCTH APXUTEKTYpPbl INPUMEHUTH U

IMO3UIIMOHHOC, 1 TIOMMCHOBAHHOC IMOAKJIIOYCHUC ITOPTOB.

My_logic

NN

o |o
Mo
w)
N

) po|MUX

out
Adr

L D|Trig| Q L D|Trig | Q
clk
C C

-
O
=
|
R0

(¢}

D_out

31.CocraButh omnucanue Ha sizbike VHDL reneparopa M-mocienoBaTenbHOCTH €
— 2 03 4 vA 4\

nopoxaaronum moauHoMoM P(X) = 1 + X + X* + X* + X” ¢ BXOJIOM pa3peuicHus

ACMHXPOHHOM MmapayuieibHON 3arpy3ku Load (akTWBHOE 3HAYCHHE — BBICOKHU

JOTHYECKHI YpOBEHb) CTapTOBOI KoMOMHanuu Start_data.

32.CocraButh omnucanue Ha sizbike VHDL reneparopa M-mocienoBaTenbsHOCTH €
MOpOXKAAIOIMM ToTHHOMOM P(X) = 1 + X° + X° ¢ BXOAOM pa3pelieHHs
CHHXPOHHOHM mapaulebHOi 3arpy3ku Load (akTHBHOE 3HAYEHHWE — BBICOKHM

JIOTHYECKUI YPOBEHb) CTAPTOBOI KoMOmMHaruu Start_data.

33.CocraButh onmcanue Ha s3bike VHDL reneparopa M-mocnenoBaTenbHOCTH C
_ 2 6

nopoxaaronm moauHoMmoM P(X) = 1 + X° + X° ¢ BXOAOM pa3peuicHus

ACMHXPOHHOM mapayienbHoi 3arpy3ku Load (akThBHOE 3HAYCHHE — BBICOKHU

JIOTHYECKUI YpOBEHb) CTApTOBOM KoMOMHaIuu Start_data..

34.CocrtaButh ommcanne Ha s3blke VHDL BpauTaromero c4yerdmka ¢ BXOIOM
CUHXpPOHHOrO cOpoca Reset (akTuBHOE 3HA4YEHHWE — BBICOKMH JIOTUYECKUUN
YPOBEHb) W BXOJOM TakTOBbIX uMmyibcoB Clk. Moayme cuera K., = 14.

O6ecneunTh pabOTy CUETUMKA 11O 3aIHEMY ()POHTY TAKTOBOTO CUTHAJIA.
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35.CocraBuTth onucanue Ha s3pike VHDL apXuTeKTypbl CYMMHPYIOIIETO CUETUHUKA
¢ moxyseM cuera 20, paboOTaIIEero Mo 3aJHeMy (PPOHTY TAKTOBBIX HMMITYJIbCOB
yactoroi 12 T'1, ecan MMeercss BBICOKOYACTOTHBIM TakTOBBIM curhan clock
gactorod 24 MInm u VHDL-onucanue pemurtenss 4YacToTbl, B KOTOPOM
OIPENIEJICHA CYIIHOCTh BUJIA:

entity Divider is
generic (K: natural := 8);

port
(clk_in: in std_logic; -- BXomo#i curaain
clk _out: out std_logic -- BeIxoHOM CHUTHAI
)i

end Divider;

Kommonent ACIUTCIII  IIOAKJIIOYHUTL C  HCIIOJB30BAHHUEM  ITO3HMIHMOHHOI'O

IIPUCBOCHUA IIOPTOB.

36.CocraBuTth onucanue Ha a3bike VHDL peBepcuBHOrO cueTunka ¢ MOJIyJIeM cuera
12, TakToBbIM curHasioM ClOCK 1 BX0/10M yTpaBieHUs HAPABICHUEM CUETA

plus_minus.

37.CocraBuTh onucanue Ha s3pike VHDL apxuTekTypbl nmudpoBoro ycTpoiicTsa ¢
IIOMONIBI0 CTPYKTYPHOIO CTWJISL TporpaMvupoBaHus. [lpm mnoxgkmoyeHun
KOMIIOHEHTOB B  COJEpXKATEIbHOM YaCTH APXUTEKTYpbl NPUMEHUTH U

MO3MIMOHHOC, 1 IOMMCHOBAHHOC IMOAKIOYCHHUEC ITOPTOB.

Black_Box_1 l
8 4 MUX
D A Q 2 Do 8 D_out
2 D_
RST 5 Lc b1 out
adr
Register
Clock D Q0
Cc
My_logic
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38.CocraButh onucanue Ha sizbike VHDL apxuTekTypbl 11uppoBOro ycrpoicraa ¢
MIOMOIIBI0 CTPYKTYPHOTO CTWJIA HporpamMmupoBanus. Ilpm noakimodeHun
KOMIIOHEHTOB B  COJIEP)KATEIIbHOW 4YaCTH AapXUTEKTypbl NPUMEHUTh U
MO3ULMOHHOE, M TOMMEHOBAHHOE IMOJKIOUYECHUE MOpPTOB. lIpm 3ampemeHHbix

I/II[eHTI/I(l)I/IKaTOan 3aMCHUTD NX Ha PAa3pPCIUICHHBIC.

My_logic

LA |

out [ 1|

PN

Do |MUX

N

o |lo |o
Mo
O

Adr]

out

H D |[Trig | Q —1 A |Comp| C
clk c B

39.C mpumenenueM napamiensHoro oneparopa GENERATE cocraButh onucanue Ha
a3pike VHDL apxureKTypbl NapajuielbHOTO PETHUCTPA JUIsl XPAHEHHS! OJIHOIO
OaiiTa JaHHBIX, HUCHOJb3ys TOJbKO CYIIECTBYIOUUI Moayias D-tpurrepa c
VIPABJISIOIMIAM ~ BXOJOM  YCTaHOBKM  Set, TaktoBeiM BxomoMm Clk
nH(pOpMaMOHHBIM BX0A0M D, onrcanue KoToporo umMeeT BU:

entity D_trig is

port
(clk, set, D: in std_logic;
Q: out std_logic);

end Div_freq;

40.CocraButh ommcanue Ha s3pike VHDL renepatopa M-mocneaoBaTebHOCTH C
nopokaaomuM monraoMoM P(X) = 1 + X + X° + X* + X° ¢ BX0OM paspelueHus
CUHXPOHHOHM MapaiieibHoi 3arpy3ku Load (akTMBHOE 3HAYE€HHWE — BBICOKHUI

JIOTHYECKUI YpOBEHb) CTApTOBOI KoMOMHaluu Start_data.

41.CocraButh omnmcanue Ha s3bike VHDL mnocnegoBarensHoro N-pazpsimHoro
perucTpa ¢ BXOJOM pa3pelleHUs aCHHXPOHHOW MapaiiesibHO#M 3arpys3ku Load
(aKxTUBHOE 3HAYEHUE — BBICOKUI Jornueckuil yposeHnsb). [lapamerp N onpenenutsb

KaK HaCTpOeuHyI0 KoHcTanTy Generic.
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42.CocraButh omnucanue Ha s3bike VHDL renepatopa M-mocnegoBaTelbHOCTUH C
2 03 4 b

MOPOKIAIONIMM TOTHHOMOM P(X) = 1 + X + X~ + X* + X° ¢ BXOJIOM pa3pelicHus

CHHXPOHHOHM mapajuieibHOi 3arpy3ku Load (akTHMBHOE 3HAYCHHE — BBICOKHIA

JIOTHYECKUI YPOBEHbB) CTAPTOBOI KoMOmHaruu Start_data.

43.CocraButh omnucanue Ha si3pike VHDL D-Tpurrepa ¢ BXoJaMu CHHXPOHHOMU
ycTaHOBKM Set  u  cuHXpoHHoro cOpoca Reset. PeanuzoBath 3amper
OJTHOBPEMEHHOM KOMOMHAIIMU aKTUBHBIX YPOBHEH CHTHAJIOB cOpOCa U YCTAHOBKH

N HC pCarupoBaTh Ha HCC.

44.CocraButh omucanue Ha si3bike VHDL renepatopa M-mocnegoBaTebHOCTH C
noposkaarormM momraoMoM P(X) = 1 + X + X% + X' + X° ¢ BXOJOM pa3perieHus
ACMHXPOHHOM MapauiejbHON 3arpy3ku Load (akTMBHOE 3Haue€HHE — BBICOKHIA

JIOTHYECKHI ypOBEHb) CTapTOBOI KoMOuHaruu Start_data.

45.CocraButh onucanue Ha s3bike VHDL renepatopa M-mocnegoBaTeIbHOCTUH C
noposkparonmm mommEoMoM P(X) = 1 + X% + X° ¢ BXomoM paspermieHus
CUHXPOHHOM mapayiebHoi 3arpy3ku Load (akTMBHOE 3Haue€HHWE — BBICOKHU

JIOTHYECKUI YPOBEHb) CTAPTOBOI KoMOmHanuu Start_data.

46.CoctaBuTh onucanue Ha si3bike VHDL apxXuTeKkTyphl CyMMUPYIOIIETO CYETUHKA
¢ MoayseM cuera 20, paboOTaoIIEro Mo 3aJHeMy (PPOHTY TAKTOBBIX HMMITYJIbCOB
yactoroi 12 TI'1, ecam MMeeTcs BBICOKOYACTOTHBIA TakTOBBIM curHaia clock
gactotol 24 MI'm m VHDL-ommcanue pgenurens dYacTOThl, B KOTOPOM
ompeseeHa CyIHOCTh BU/IA:

entity Divider is
generic (K: natural := 8);

port
(clk_in: in std_logic; -- BXom0# curHain
clk_out: out std_logic -- BeIxOHOM CHUTHAI
)i

end Divider;

KommnoneHT ACIUTCIIA  HNOAKIKYHMTL C  HCIIOJIB30BAHHMECM  ITO3HIIMOHHOIO
IMPHUCBOCHU ITOPTOB.
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47.CocraButh onucanue Ha s3pike VHDL mapamnensnoro N-paspsimiHoro peructpa c
BXOJIOM AaCHHXpOHHOro cOpoca Reset (akTuBHOe 3HayeHHE — BBICOKUUI
noruveckuii ypoenb). Ilapamerp N ompenenuth Kak HACTPOSUYHYIO KOHCTaHTY

Generic.

Tembl KOHTPOJIBHOMH PadOTHI
3amaHue B paMKaxX KOHTPOJBHOW pabOThl: CHHTE3UPOBATh KOMOWHAIIMOHHOE
yCTpOHCTBO (pa3pabdoTarh ko Ha si3pike VHDL).
BapuaHTbl KOMOMHAIIMOHHBIX YCTPOMCTB:

1. [Mudparop/IpuopureTHsiii mudpatop/ demmdpatop;

2. MynbTHILIEKCOD;

3. Kommaparop;

4. Konep/dekonep;

5. Monynb onpeaenenns KpaTHOCTH/YETHOCTH/HEUETHOCTH;

6. Herexrop Hanmuuus N Hynei/enuauil B M-pa3psiiHOM JBOMYHOM KOJIE.
KoHTpoJibHbIe BONPOCHI A5l OlleHKH ¢()OPMHUPOBAHHOCTH KOMIETEeH Mt

1. Pa3pemennbie unentudukaropst B VHDL.

2. Tum std_logic.

3. O6bsBnenue cynHoctd B VHDL.

4. Hactpoeunsie koHcTanThl B VHDL.

5. Omnucanue apxutextypsl B VHDL.

6. Kakue »snemeHThl OOBABISIOTCS B JACKIAPATUBHOW YacTH aAPXUTEKTYPbI

IpOrpaMmbI?
7. Curnansl B VHDL.
8. Ilpomueccer B VHDL.
9. Kakue snemMeHThI OOBSBIISIIOTCS B JIEKJIapaTUBHOM YacTu Tmpoiiecca?
10.Mo>xHO 11 00BSBUTH BHYTpH mporiecca curnan? [louemy?
11.MosxHO 11 00BSBUTH BHYTPH Tpoliecca Apyrou mpoiecc? [louemy?
12.TToumMeHOBAHHOE U MO3UITMOHHOE TTOJAKIIOUYEHUE MTOPTOB KOMIIOHEHTA.
13.TlocnenoBarensHbie onepatopsl a3bika VHDL.
14 .T1apannensHblie onepaTtopsl si3bika VHDL.
15.CuHXpOHHbBIEC U ACUHXPOHHBIE IEHCTBHUS.

16.0Onucanue TpurrepoB U peructpoB Ha sizbike VHDL.
17.1Takets B VHDL.

IIpumepbl KOHTPOJIBLHBIX 3aJaHUI JI1 HTOTOBOI0 TECTUPOBAHUSA, a TAKKE IJIA
OLIEHKHN OCTATOYHBIX 3HAHUII 110 MPeAMeTYy
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BriOepute Bce BO3MOKHBIC UIeHTH(UKATOPHI B si3bike VHDL:
My _Logic

2Trig

TeMP_III

TeMp12

entity

automat_12

oukwnE

Howmepa npaBunbHbix oTBeTOB: _1 4 6

Bri6epute Bce Bo3MOkHbIE UAeHTU(GUKATOPHI B si3bike VHDL:
KOHCTaHTa

VHDL_1

Countl1l

out

_my_auto

MUX

SoukrwnhE

Howmepa npaBunbHbIX 0TBETOB: 2 3 6

Bri6epute Bce Bo3MOkHbIE UeHTU(GUKATOPHI B si3bike VHDL:
Zadacha_6

inout

architecture

Clk

Segment?

22mux

ok wnE

Howmepa npaBuiibHbIx oTBETOB: 1 4 5

Kaxoit nepeunciasieMblil TUIT JAHHBIX UCIIOJIB3YETCS IJIsi OMUCAHUS BXOJIHBIX U
BBIXOJIHBIX OJTHOPA3PSAHBIX CUTHAJIOB, poeKTUpyemoro Ha si3bike VHDL,
1udpoBoTo ycTpoiicTBa’?

[TpaBunbHbIH oTBeT: Std_logic

Kakoli nepeuncnsieMblid TUI TAaHHBIX UCIIOIb3YETCS 1JI ONUCAHUS BXOAHBIX U
BBIXO/IHBIX MHOTOPA3PsIAHBIX CUTHAIIOB, TPOEKTUPYyEMOTO Ha s3bike VHDL,
1udpoBoro ycTpoiicTra?

[TpaBmibHbIit oTBeT: Std_logic_vector
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O xakoMm noHATUU UAET peub? «OnuchIBaeT BHEMIHUI HHTEepdelic 00beKkTa
(MozleTupyeT B3TJIsi] HAa YCTPOMCTBO «CHAPYCU») U COJIEPKUT ONMCAHNE
BXOJIHBIX U BBIXOJIHBIX CUTHAJIOB — IIOPTOB

[MpaBunbHbIH(BIe) 0TBET(B1): CymiHOCTH/CylHOCTH 00BekTa/Entity

Kaxkoe xi1r09eBoe CJI0BO UCTIONB3YETCS JJIs ONIPEACIICHHSI CYIITHOCTH OOBEKTa B
s3pike VHDL?

[TpaBunbHbIH OTBET: entity

Kaxkoe ki1roueBoe CJI0BO UCTIONIB3YETCS IS ONIPEACIICHHS] HACTPOSYHBIX KOHCTaHT
B s3bike VHDL?

[TpaBUIBHBIN OTBET: gENEric

O xakoM NoHATUHU UAET peub? «OmnpenenseT JOTUKy paboThl MPOEKTUPYEMOTO
urdpoBoOro ycrpoiictsa U popmy €€ peanuzanuu (MOAEIUPYET B3MJISIT HA OOBEKT
CU3HYTPH»)»

[TpaBmibHbIH(BIe) OTBET(B1): ApXHTEeKTypa/ApxuTeKTypa oobekTa/Architecture

10.

Kakoe ki1roueBoe CI0BO UCIOJIB3YETCS JJIsl OMPEICIICHUS apXUTEKTYPhl 00BEKTA B
si3pike VHDL?

[TpaBunbHBIN oTBET: architecture

11.

BriGepuTe npaBUIIbHBIN OTBET:
HexnaparuBHas yacTb apxuTekTypsl HE MoxkeT conepxaTh 00bsBICHUE:
1. Curnana
2. TlepemenHoit
3. Koncrantsl
4. KomrmoHeHTa

ITpaBuibHBIN OTBET: 2

12.

O kakoM NOHATHH UIET peub? «ITo 3eMeHT si3bika VHDL, KoTophlit mepeHocuT
3HAYCHHUE OT OJJTHOTO OOBEKTA UITK TPOIecca K IPYyroMy 0ObEeKTYy WU TIPOLIeCcCy U
BMECTE C HUM CUHXPOHU3HUPYIOIIEE BO3ICUCTBHEC

[TpaBunbHbIH(BIe) 0TBeT(b1): Curnai/Signal

13.

Kaxkoe kiroueBoe cioBo ucnosnb3yercs B sizbike VHDL 11 00bsiBNieHNs curdana?
1. entity
2. architecture
3. begin
4. signal
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5. variable
6. constant

Howmep npaBunibHOTO OTBETa: 4

14.

O KaKoM MOHATHUH UIET peub? «ITO OCHOBHOM NapaJlIebHbIA ONIEPATOP SI3bIKA
VHDL, KoTOpbIil HCTIONB3yeTCs AJIs MOBEACHYECKOM POPMBI OMHCaHUs
ITPOEKTOBY

ITpaBuibHbIN(BIC) 0TBET(BI): ITporecc/Process

15.

BriGepute npaBuIIbHBIN OTBET:
HexnaparuBHas yacTh nporecca HE Mo:keT conepkaTth 00bsIBICHUE:
1. Curnana
2. Tlepemennoit
3. KoncranTtsl
4. OyHKUUH

IIpaBuibHBIN OTBET: |

16.

Kaxoit onepatop si3pika VHDL npennasHadeH Jj1s OCIe0BaTEIbHOTO BBIOOpa
BApUAHTOB?

if

case

for loop

port map

component

<= (ITY3C)

ook wnE

IIpaBuibHBIN OTBET: |

17.

Kaxoii onepatop si3pika VHDL npennasHaueH 1isi MHOKECTBEHHOTO BbIOOpa?
1. if

case

for loop

port map

component

<= (ITY3C)

RGN REN

ITpaBuibHBIN OTBET: 2

18.

Kaxoii onepatop si3pika VHDL HEeoOxoaum 17151 IPUCBOCHMS 3HAUEHUSI CUTHAITY?
1. if
2. case
3. for loop
4. port map
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5. component
6. <= (ITY3C)

[IpaBusbHBIN OTBET: 6

19.

Kaxoii onepatop si3pika VHDL ucnonb3yercs 1151 0OBbsABIECHUS 3K3EMILISPOB
00BEKTOB HHIKHETO YPOBHS, 3 KOTOPBIX COCTOUT MPOEKT BEPXHETO YPOBHS?
if

case

for loop

port map

component

<= (ITY3C)

ok wdE

[IpaBUIIBHBIN OTBET: 5

20.

Kaxkoii onepatop s3pika VHDL HeoOxonum i1s peanu3aiui MeXKOMIIOHEHTHBIX
CBA3EH B IPOEKTE CTPYKTYPHOU (HOpMBbI?

if

case

for loop

port map

component

<= (ITY3C)

ok owdE

IIpaBuibHBIN OTBET: 4

21.

Kaxkas xonctpyknus B si3pike VHDL ucnonb3yercs 171 OnucaHusi NEPETHETO
¢dbponTta TakToBOro curnana clock?

ITpaBunbsubiii oTBeT: clock’event and clock = "1’
p

22,

Kakas koncTpykuus B si3pike VHDL ucnione3yercs i onucanus 3aJHEro
¢dbponTa TakTOBOrO cUrHaNa clk?

ITpasunbsusbiil oTBeT: Clk’event and clk = 0’
p

23.

N306pa3ute BpeMeHHYIO Juarpammy mporecca Ha Bbixoae D-Tpurrepa,
paboTatoniero no nepeaHemMy (poHTy TaKTOBOTO CUTHAJIA:

21




DA

clk A

V-

QA

IIpaBUiIbHBIN OTBET:
DA

el

>

24,

DA

N300pa3ute BpeMeHHYI0 AuarpaMMy Ipoliecca Ha Bbixoge D-Tpurrepa,
paboTaroliero mo 3agHeMy (ppoHTY TaKTOBOT'O CUTHAJA:

clk A

QA

DA

[IpaBuIbHBIN OTBET:

clk A

QA

|
V-

22




25.

Kakum Tepmunom B si3eike VHDL Ha3bpIBalOT neiicTBUE, MPOUCXOSIIEE 110

(GpOHTY TaKCOBOTO CUTHAJIA?

[IpaBUIBHBIN OTBET: CUHXPOHHOE

26.

Kakum tepmunom B s3p1ike VHDL HaszpiBatoT AeiicTBUE, IPOUCXOIAIIEES
HE3aBHCHUMO OT Ipuxojia GpoHTa TAKTOBOTO CUTHaja?

HpaBI/IJILHHﬁ OTBCT: ACMHXPOHHOC

27.

Kaxoit maket He0OX0AMMO MOAKIIOYUTE K TPOCKTY ISl BO3MOKHOCTH
MCIOJIb30BaHUs apU(PMETUUECKUX ONeparuii?

1. std_logic_1164

2. std_logic_arith

3. std_logic_signed

4. std_logic_unsigned

[TpaBuIbHBIN OTBET: 2

28.

Kakoii maket He0OX0MMO MOAKIIOYUTH K IPOSKTY JUISI BO3MOKHOCTH
UCIoap30Banus ThoB AaHHbX Std _logic u std_logic_vector?

1. std logic 1164

2. std_logic_arith

3. std_logic_signed

4. std_logic_unsigned

IIpaBuibHBIN OTBET: |

29.

Kakoii makeT He0OX0IUMO MOAKIIOUUTH K MPOEKTY ISl BO3MOKHOCTH
UCIOJIb30BaHUs (YYHKIIMIA MpeoOpa30BaHUs TUTIOB U YUCEN CO 3HAKOM?
1. std_logic_1164
2. std_logic_arith
3. std_logic_signed
4. std_logic_unsigned

[IpaBuiIbHBIN OTBET: 3

30.

Kaxoit naker He00X0AMMO MOAKIIOYUTH K TPOEKTY ISl BO3MOKHOCTH
UCIO0JIb30BaHUs (PYHKIMI MpeoOpa3oBaHMs TUIOB U yucen 0e3 3HaKa?
1. std_logic_1164
2. std_logic_arith
3. std_logic_signed
4. std_logic_unsigned

IIpaBunbHBIN OTBET: 4
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