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OrneHOYHBIE MaTEPHUAIIBI — 3TO COBOKYITHOCTh Y4€OHO-METOINYECKUX MAaTEpUAIIOB
(KOHTPOJIBHBIX 33/IaHUM, OUCaHUM (OpM U MPOLENYp), IPEIHA3HAUEHHBIX JJI OLEHKU
KayecTBa OCBOEHHUS OOYyYarOUIMMMCS JAHHOM JUCIHUIUIMHBI KaK 4YacTU OCHOBHOM
npo¢ecCuoHaIbHONW 00pa30BaTENbHOM IPOTrPAMMBI.

[lenb — OLEHUTH COOTBETCTBHE 3HAHMW, YMEHUH M YPOBHS IHPHOOPETEHHBIX
KOMIETEHIIUN, OOydarolmuxcsl LeasIM U TpeOOBaHMSIM OCHOBHOW MPO(dhecCHOHATBHOM
oOpa3oBaTeNbHOM @pOrpaMMbl B  XOJ€ MPOBEACHHUA TEKYLIEro KOHTPOIS U
IIPOMEXKYTOUYHON aTTECTALNH.

OcHoBHast 3amaya — OOECHEYUTHh OIEHKY YPOBHS C(HOPMHPOBAHHOCTHU
OOIIEKyIbTYPHBIX, OOMIENPO(hECCHOHATBHBIX U MPOGECCHOHANBHBIX KOMIICTCHITHH,
npHOOpEeTaeMbIX 00YUYAIOLTUMCS B COOTBETCTBHH C STUMH TPEOOBAHUSMHU.

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

Texymmii KOHTPOJIb YCIIEBAEMOCTH IPOBOJUTCS C LEIBIO ONPENEIICHUS CTEIEHU
YCBOEHHUSI y4ye€OHOro Marepuajia, CBOEBPEMEHHOTO BBISBICHHUS U  yCTpaHEHUs
HEJOCTaTKOB B TIOATOTOBKE OOYyYarOmMXCS M MPUHATHS HEOOXOIUMBIX MeEp IO
COBEpIICHCTBOBAHUIO METOAMKH TPENoJaBaHUs Y4eOHOM JUCUUIUIMHBI (MOZYJIS),
opraHu3aiuu padboThl OOydaloIIUMXCs B XOA€ Y4YEOHBIX 3aHATHM M OKa3aHUS UM
WHJMBUTyaJIbHON TOMOILH.

K KOHTpOJIO TEKyllel yCIIEeBAEMOCTH OTHOCSTCS NMPOBEPKA 3HAHUM, YMEHHM U
HaBBIKOB, MPUOOPETEHHBIX OOYYAIOIIMMHUCA B XOJE BBINOJHEHUS WHIWBHIYaIbHBIX
3alaHUi Ha TMPAKTUYECKUX 3aHATUSAX U J1abopaTtopHbIx padorax. Ilpu oueHuBaHUU
pE3yNbTAaTOB OCBOEHHUS MPAKTHUECKUX 3aHATUH U J1a00OpaTOpHBIX pabOT MpUMEHSETCS
IIKaja OLEHKU «3a4TE€HO — He 3ayTeHo». KoaumdecTBo 1a00paTOpHBIX U MPAKTUYECKUX
paboT M UX TeMaTuKa ompenesneHa padodeil mporpaMMoil TUCUUIIIMHBI, YTBEPKICHHON
3aBeyIOUM Kadeapoit.

Pe3ynpraT BBINOJHEHHMsS  KaXJAOr0 HMHAMBUAYAJIbHOTO  3aJaHUS  JOJDKEH
COOTBETCTBOBATh BCEM KpPHUTEpPUSM OLEHKM B COOTBETCTBUM C KOMIIETCHIIMSIMM,
YCTaHOBJICHHBIMH JUISl 33JaHHOTO pa3Jiesia JUCLUIUINHEI.

IIpoMeXyTOUHBI KOHTPOJb MO JIWCHUILNIMHE OCYILIECTBISETCS IPOBEACHUEM
TEOpEeTHUECKOro 3a4era (o4uHast popMa 00ydeHus), sk3aMeHa (ouHasi popma oOydeHus, 4
roja), TEOPETUYECKOrO 3a4eTa B BECEHHEM CEMECTpPE U JK3aMeHa B OCEHHEM (3a04Has
dbopma oOyueHus, 5 ner).

dopMa npoBeJIeHUSI TEOPETUUECKOTO 3a4€Ta — BBIMOJHEHNE TECTOBOTO 3aJaHuUs —
pelieHus 3ajadu 1o paspadborke nporpammbl Ha s3bike VHDL s omucanus jgoruku
paboThl IUPPOBOTO YCTPOUCTRA.

dopMa NpoOBEJEHUS »HK3aME€HAa — TUCHBMEHHBIH OTBET TIO YTBEPKIECHHBIM
HK3aMEHALMOHHBIM OuieraMm, cHOpMYJIMPOBAHHBIM C Y4YE€TOM COJEp)KaHUsS y4eOHOU
JUCHUIUIMHBL. B 3K3aMeHAlMOHHBIN OWJIET BKIIIOYAETCS JIBa TEOPETUUYECKUX BOMpPOca U
onHa 3a1ayva. [locie BBIMOJIHEHUSI MUCbMEHHOM paboThl 00yyaeMoro MpOU3BOAUTCA €€
OLIEHKA IPEeroaaBaTeyeM U, P HeoOXOUMOCTH, IPOBOJUTCS TEOpEeTHIecKas Oecerna ¢
00y4aeMbIM ISl yTOUHEHUS 9K3aMEHAIIMOHHOM OLIEHKH.
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Kpurepuu onenuBanus ypoBHsS CHOPMHUPOBAHHOCTH KOMIIETCHIIUM B TPOIECCE
BBITIOJIHEHHUS TA00OPATOPHBIX PAObO0T U MPAKTUYECKUX 3aHATHIA:

— 41%-60% mpaBUIBHBIX OTBETOB COOTBETCTBYET IIOPOTOBOMY  YPOBHIO
c(hOpMHPOBAHHOCTH KOMIIETEHIIMN HA JAHHOM dTare ee (OpMUPOBAHUS;

— 61%-80% mnOpaBWIBHBIX OTBETOB COOTBETCTBYET MPOJABUHYTOMY YPOBHIO
c(hOpMHPOBAHHOCTH KOMIIETEHITMY HA JAaHHOM 3Tare ee (GOpPMUPOBAHMUS;

— 81%-100% mpaBWIBHBIX OTBETOB COOTBETCTBYET JTAaJOHHOMY YPOBHIO
c(hOpMHPOBAHHOCTH KOMIIETEHIIMU Ha JAHHOM dTare ee GOpMHUPOBAHUS.
CdopMupOBaHHOCTh YpPOBHS KOMIIETEHIIMA HE HHUXKE IOPOrOBOTO SBIISETCS

OCHOBAaHHMEM JIJisl JIOMyCKa 00ydYarolerocs K MpoOMeXyTOYHOM aTTecTalluy MO JTaHHON
JVCHUIUIAHE.

DopMON MPOMEKYTOUYHOM aTTECTALMU 110 JTAHHOW AUCLMUIUIMHE JJII OYHOU
dbopmbl 00yUEHUS SBISETCS

U1t 0o4HOM (hopMbl 00yUEHUS — 3a4eT, olleHuBaeMbIi 1o npunsTo B ®I'BOY BO
«PT'PTVY» cucreme: «3a4TeHO» / «HE 3a4TEHOY,

JU1sl 3a04HOM (hopMbI 00ydeHus (4 To/1a) — PK3aMEH, OIIEHUBAEMBbIHN TTO PUHSTON B
OI'bOY BO «PI'PTVY» uyeThlpexOamibHONM CHCTEME: «HEYIOBJIETBOPUTEIBHOY,
«YZIOBJIETBOPUTEIIBHOY», «XOPOIIIO» U «OTIUYHO.

U1l 3a04HOM popMbl 0OydeHus (5 JeT) — 3a4er, OIEHUBACMBIN MO MPUHSATON B
OI'BOY BO «PI'PTY» cucreme: «3auTeHO» / «HE 3aUTEHO» M DK3aMEH, OLICHHBAEMBbIN
no mnpuastoi B ®OIBOY BO  «PI'PTY»  derbipexOauibHOW  CHCTEME:
«HEYIOBJIETBOPUTEIBLHO», «YIOBJIETBOPUTEIIBHO», «XOPOLIO» U «OTIUYHO.

Kpurepuu onieHrBaHUSI TPOMEKYTOUHOM aTTeCTAIMK MPEJCTaBICHbI B Tabuie 1.

Tabnuua 1 - Kpurepuu onieHMBaHUS TPOMEKYTOUHOM aTTecTaluu (JabopaTOpHbIE U
MPAKTUICCKHUE 3aHSATHUS, TCOPETHUCCKHI 3a4eT, IK3aMEH)

IlIkana oueHUBaHUA Kpurepuu oueHuBanus

«32YTEHO» CTYEHT /I0JIZKeH: IIPOJIEMOHCTPUPOBATH O0IIIee 3HAHNE
M3y4aeMOro MaTepHalla; 3HaTb OCHOBHYIO PEKOMEHTyEMYIO
IPOrpaMMOI TUCHUIUIMHBI YU€OHYIO JIUTEPATYPY; YMETh
CTPOUTBH OTBET B COOTBETCTBUH CO CTPYKTYPOI M31aracMoro
BOIpOCa; MOKa3aTh 00I1ee BiIaIeHuEe MOHATUHHBIM
annapaToM JUCUUIUIMHBL, YMETh YCTPAHUTh JOMYLIEHHBIE
MOTPEIIHOCTH B OTBETE HA TEOPETHUUECKHE BOMPOCHI U/UIH
MIPU BBIMOJHEHUHU NMPAKTUYECKUX 3aJaHUI MOJI PYKOBOJICTBOM
npenojasaress, 100 (Mpy HEMPaBUILHOM BBINIOJTHEHUU
IPAKTUYECKOI0 3aJJaHKsl) [0 YKa3aHHIO MPENo1aBaTelsl
BBITIOJIHUTD JPYTUE MPAKTUUYECKUE 3aJIJaHUs TOTO JKe paszena
JUCHUTUTUHBI.




«HE€ 3a4YTECHO»

CTAaBHUTCH B CJIy4ae: HE3HAHUS 3HAYUTEIbHON YacTH
IPOrpaMMHOr0 MaTepualia; He BIIaJICHUS! HIOHATUHHBIM
anmnapaToM JUCLUIUIMHBL, CYIIECTBEHHBIX OIINOOK MpU
U3JI0’)KEHUU Y4eOHOT0 MaTepuaa; HEyMEHHsI CTPOUThH OTBET B
COOTBETCTBUM CO CTPYKTYPOH M3JIaraeMoro BONpoca;
HEYMEHHS JIeJIaTh BBIBOJIbI 110 U3J1araéMoOMy MaTepuaiy.
OneHka «He 3a4TEeHO» TAaK)KE CTaBUTCS CTYAEHTaM, KOTOpbIE
HE BBIMOJHUIIHN 1 3aIIUTUIN Ja00paToOpHbIe paboThI U
NPaKTHUYECKHUE 3aHATUA, IPETyCMOTPEHHbIE paboyeil
IIPOTPAMMOM.

«OTJIMYHO»

«OTIHYHO» 3aCTYKUBAET CTYACHT, OOHAPY KUBIIHUHA
BCECTOPOHHEE, CUCTEMATUYECKOE U INTyOOKOE 3HAHUE
y4e0HO-IIPOrpaMMHOT0 MaTepuaia, yMeHne CBOOOHO
BBIIIOJIHATH 33JaHUs, IPEyCMOTPEHHBIE IPOIPAMMOH,
YCBOMBIIMI OCHOBHYIO M 3HAKOMBII C IONIOJHUTEIBHOM
JUTEPATYPOU, PEKOMEHJOBAaHHON Iporpammoil. Kak npasuiio,
OLICHKA «OTJIMYHO» BBICTABJISIETCS CTYAEHTaM, YCBOUBILHUM
B3aUMOCBSI3b OCHOBHBIX ITOHSATUN JUCIHUIUIMHBI B UX
3HAYEHUU JUIs MproOpeTraeMoi mpodeccuu, MpOosIBUBILIUM
TBOPYECKUE CIOCOOHOCTH B IOHUMAHUH, U3JI0KEHUU U
VICIIOJIb30BaHUU Y4€OHO-IPOrPaMMHOI0 MaTepuaa.

«XOPOLIO»

«Xopomuo» 3aciTy>KMBAeT CTYJEHT, OOHAPYKUBILUNA MMOJTHOE
3HaHHE YYeOHO-ITPOrpaMMHOr0 MaTepuaa, yCIemHo
BBITIOJTHSIOIINI IPEAYCMOTPEHHBIE B IPOrpamMMe 3aaHusl,
YCBOMBIIMI OCHOBHYIO JIMTEPATYPY, PEKOMEHOBAaHHYIO B
nporpamme. Kak npaBuiio, OLIEHKa «XOPOIIO» BBICTABIISIETCS
CTYyAEHTaM, ITOKa3aBIIMM CUCTEMAaTUUECKUM XapaAKTEp 3HAHUMN
10 JTUCIUIUIMHE U CTIOCOOHBIM K UX CAMOCTOSITEIEHOMY
MOTIOJTHEHUIO U OOHOBIICHUIO B XOJI€ TalbHEUIIEH yueOHOM
paboThl U MPOoheCCHOHATBHOM NIeSITENLHOCTH.

«YAOBJIETBOPUTECIILHO»

«Y10BJIETBOPHUTEIBHO) 3aCIyKUBAET CTYACHT,
O0OHapy>KUBILHIA 3HAHUSI OCHOBHOT'O Y4€OHO-TIPOrPAMMHOTO
Marepualia B 00beMe, He0OX0IUMOM JIJIs TaJbHEUIIIeH yueOnl
U TIpeICTOSIIEH paboThI IO CIEIUATbHOCTH, CIIPABIISTFOLTANCS
C BBIIIOJIHEHUEM 3aJIaHUH, IIPEIYCMOTPEHHBIX IPOTrPaMMOi,
3HAKOMBIN C OCHOBHOM JIMTEPATYPOH, PEKOMEHIOBAHHOM
nporpammont. Kak rmpaBuio, oeHka «yJ10BJICTBOPUTEIBHO)
BBICTABJISIETCS CTYAEHTaM, JOIYCTUBIINM IIOTPELIHOCTH B
OTBETE HA DK3aMEHE U IPU BBINIOJHEHUH IK3aMEHALIMOHHBIX
3aJlaHui, HO 00JIaIal0IIUM HEOOXOUMBIMH 3HAHUSAMH JIJIST UX
YCTpPaHEHHUsI IOl PYKOBOJCTBOM IIPENOAABATEII.
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«HE «Hey10BJI€ETBOPUTEIBLHO» BHICTABIIACTCS CTYJICHTY,
YIOBJIETBOPHUTEIBLHO» | OOHAPYXUBIIEMY MPOOEIbl B 3HAHUSIX OCHOBHOTO Y4eOHO-
MIPOrpaMMHOr0 MaTepuasa, JOMyCTUBIIEMY
MPUHIUIHATBHBIC OMOKHU B BBHITTOJIHEHUN
MPEyCMOTPEHHBIX porpamMmoi 3aganuii. Kak mpasusio,
OIICHKA «HEYJOBJICTBOPUTEIBHOY» CTABUTCS CTYACHTAM,
KOTOPBIE HE MOTYT MPOJIOKATH 00yUeHNE WU TPUCTYITUTH K
npohecCHOHANBHOM e TEIbHOCTH 110 OKOHYaHUH By3a 0e3
JIOTIOJTHUTEIIBHBIX 3aHSITUN MO COOTBETCTBYIOIIEH
JTMCIIUILINHE.

KoHTpoJibHBIE BONPOCHI JJIS 3aIIIMTHI J1A00PATOPHBIX PadoT

1. Knaccudukaiyss MUKpOCXEM MPOTPaMMUPYEMOMN JTOTUKH.

2. Crangaptable, cnoxsabsle [IJIMC wu  mporpammupyeMmble — MOJIb30BaTelIeM
BEHTUJIbHBIC MATPUIIBI.

3. bazoBple = MmaTpuuHble  Kpuctamuibl. OCHOBHBIE  CBOICTBA  MHKPOCXEM

IPOrpaMMHUPYEMOU JIOTUKH.

Oo6uue cpoiictea [IJIMC.

CPLD — cnoxHbIe TpOrpaMMUpYyEMbIE IOTHYECKUE YCTPONCTBA.

Cxema nporpammupyemoi Matpuiisl coequaenuii CPLD.

CxeMa nepeiayn CUTHAJIOB U3 MATPULIbI COEAMHEHUH B (DYHKIIMOHAIBHBIHN OJIOK.

Crpykrypa ¢QyHkuuonansHoro Osoka CPLD. FPGA — mnporpamMmmupyembie

MOJIb30BATEIEM BEHTUIIbHBIE MATPHUIIBI.

9. Crpykrypa FPGA. ®ynknunonansaeie 610ku FPGA.

10.TUINUC tuna «Cucrema Ha KpUCTAILIEH.

11.Cxema nOTHYECKOMN STYCHKHU.

12.Peanuzanus g poBbIX GparMeHTOB B (popMe MoTy3aKa3HbIX KPUCTAIIIOB.

13.TIpoexTupoBaHre MUKPOTIPOIIECCOPHBIX (PparMEHTOB CUCTEM.

14.CpenctBa u Metoasl otianku. JTAG — unrepdeiic.

15. Apxurextypa BUC, ucnonb3yroiiei MeTo] TpaHuYHOTO CKAaHUPOBAHUSI.

16.TpancnoptHsiii mexanusm JTAG-unrtepdeiica.

17.Pexumpbl, o0ecrieyBaeMble METOJIOM T'PAHUYHOTO CKAHUPOBAHMUS.

18.Ctpyktypa ckanumpytomieli  sueiikd. OCHOBHBIE KOMaHIbl TPAaHUYHOTO
CKaHMPOBAHUSI.

19.1lporpammuas mnoanepxka TtectupoBaHusi. CucremHble (YHKIMM HAa OCHOBE
JTAG-unrepdeiica.

20.513p1kK onKcaHUs TUCKPETHBIX YCTpoMCTB. OCHOBHBIE 3eMeHTHl sizbika VHDL.
HDL-nporpamma - MoJieab TPOEKTUPYEMOTO YCTPOMCTBA.

21.TIpuHIUTIBI UHTEPIIPETAIIMU TOBEICHUS JTUCKPETHBIX YCTPOWCTB CpEICTBAMU
MOJEIIUPOBAHUS.

22 S13p1k VHDL kak mporpammuas cucteMa. AndaBuT MOASTUPOBAHUS

23.OCHOBHBIE DJIEMEHTHI M KOHCTPYKIINH si3bIKa. VAeHTH(hUKATOPBHI.
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24 Kmiouessie cioBa. JIutepansl. Onepatopsl. Paznenurenu. Kommentapuu.

25.DopMa 3a1aHusT CHHTAKCUYECKUX KOHCTPYKIMi si3bika VHDL.

26.Tunel. Knaccudukanus TunoB. OCHOBHBIC TUITBI JaHHBIX si3bika VHDL.

27 exnaparuu. Koncrantsl. Curnansl. [lepemennsie. JlenbTa-3aaepxka.

28.0mneparuu s3eika VHDL. TIpomeccsr.

29.1nTepdeiic u apXuTeKTypa 00ObeKTa.

30.ATpuOyTHI.

31.TTocnenoBarenbubie onepatopsl. Omneparop okumaHus coObITHS wait. OmepaTop
if. Omepa-Top case. OmnepaTtop null.

32.0mnepartop LuKIa.

33.0meparop next . Onepatop exit

34.Ilpouenyps! U GyHKIIUU

35.[1apannensupie  omepaTopsl. OrmepaTtop process, ONEpaTop MapaieIbHOro
COOOIIeHMS], OIIEPATOP MapaIETLHOTO BBI30Ba MPOIIEAYPHI, ONIEPATOP YCIOBHOTO
Ha3HAYEHHUs CUTHaNa, omepartop select BHIOOPOYHOrO HAa3HAYEHHS MPOLETYPHI,
OrepaTop KOHKPETH3aluu (CO3MaHMs IK3EMIUIsIpa) KOMIIOHEHTA, MapajuieIbHbIN
orieparop reHepaiuu generate, ornepatop block (6710k).

36.Ctunu porpammupoBanust Ha VHDL. TloBeneHueckuii cTWib, CTHIIb MOTOKOB
JNAHHBIX, CTPYKTYPHBIN CTUJIb.

37.Ctpykrypa npoekra Ha VHDL. Cunrakcuc onucanus library.

38.1Taxker std logic 1164, pa3zpemarorias GyHKIHS.

39.01nanxa VHDL-ommucauwnii.

40.CuHTe3upyemMoe MoIMHOKeCTBO si3bika VHDL.

41.CxemHas pead3alus JOrMYECKOro BbIpa-KeHus uisl Thma bit.

42 .TIpumep CXeMHOM pean3aliuy JIOTUYECKUX BhIpaKeHUH THma bit_vector

43.CxeMHas peanu3anusi apu(METHYECKUX OIMepaTopoB, CXEMHas pearnu3anus

OTEPaTOPOB YIIPABICHUS.

KoHTpoJibHBIE BONIPOCHI AJI OLeHKH ¢(OPMHUPOBAHHOCTH KOMIIETEHIUM

Paspemiennnie nupentudukaropst B VHDL.

Tun std_logic.

O0bsaBaenue cynHocty B VHDL.

Kakue »snemeHTBl OOBSABIAIOTCS B JICKIAPATUBHOW YacTH aAPXUTEKTYPbI

IpOrpaMmbI?

Kaxkue aremMeHThI 00BSABISIOTCS B ACKJIapaTUBHOM YacTH mpoiecca?

Mo>xHO 11 00BSBUTH BHYTpH mpoluecca curnan? [louemy?

MoxHO i1 00BSBUTH BHYTPH Tipoiiecca Apyroi npouecc? [Touemy?

[ToumeHOBaHHOE U MO3UIIMOHHOE MOIKIIOYEHHE IOPTOB KOMIIOHEHTA.

. Curnanst B VHDL.

10.ITponecco B VHDL.

11.CuHXpOHHBIE U ACUHXPOHHBIE JEHCTBHUS.

12.0Onucanue TpUrrepoB U perucTpoB Ha sizbike VHDL.

13.Hactpoeunsie koHcTanThl B VHDL.

Pwn e
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14.TTaxetst B VHDL.
15.3anucu B VHDL.
16.1{udpossic aBTOMaTHl Mypa u Muu.



IIpumepsl 3aga4 A1 NPAKTHYECKUX 3aHATHI U TEOPETUYECKOI0 3a4eTa
(ounasi gpopma o0yueHus)

1. CocraButh onucanue Ha si3bike VHDL reneparopa M-nocnenoBaTeibHOCTH C
nopoxparomum noauaoMoM P(X) = 1 + X% + x° ¢ BXOZOM paspemeHus
ACMHXPOHHOM MapajuielbHON 3arpy3ku Load (akTMBHOE 3HauEHUE — BBICOKUH

JIOTHYECKHI ypOBEHb) CTapTOBOI KoMOMHanuu Start_data.

2. CocraButh ommcanne Ha s3eike VHDL mapammensHoro N-paspsgHOro
peTucTpa ¢ aCHHXPOHHBIM BXOJIOM pa3pelIieHHs] TaKTOBBIX HMMITYJIbCOB €Na
(aKTMBHOE 3HaY€HUWE — BBICOKUN JOrM4Yeckuil ypoBeHb). Ilapamerp N
OTpENCNUTh Kak TJ00adbHYI0O KOHCTaHTY, KOTOpas 3aJaeTcsi B IaKeTe.

O6ecnieunTh paboOTy perucrpa mno 3aaHeMy GpoHTY TAKTOBOT'O CUTHAA.

3. CocrtaButh onucanue Ha sizbike VHDL HIUM-monynsropa, MO3BOJISIIOIIETO
MPEACTaBUTh 128 Tpamanmii cpegHero 3a NEPUOJ 3HAYECHUS BBIXOJHOTO

HAIIPSKCHUA.

4. CocraButh onucanue Ha sa3pike VHDL genurens gactorsl ¢ ko3 duireHTom
aenenuss 12000000 m ckBakHOCTHIO BBIXOAHOTO curHaita Q. Ilapamerp Q

OTIPEICITUTh KaK HACTPOCUYHYIO KOHCTaHTy Generic.

5. CocraButh onucanue Ha s3bike VHDL apxurekTypbl BBIYMTAIOLIETO
CYeTUMKa ¢ MoayJeM cyera 6, paboTalIIero no 3aaHeMy (POHTY TAKTOBBIX
UMITYJIbCOB yacToTor 1 ', eciim mmeercst TakToBbIid curHan Clk wacroroit 50
't 1 VHDL-onucanue nenuresnst 4acTOThl, B KOTOPOM ONPEESICHA CYIIHOCTD
BUJIA:
entity Divider is
generic (M: natural := 8);
port
(clk_in: in std_logic; -- Bxoo#i curHan
clk_out: out std_logic -- BeIX01HO¥ cHUTHAIT
);
end Divider,

KomnoHeHT genuresns NoAKI0YNTS ¢ UCIIOJIb30BaHUEM IIOMMEHOBAHHOTO

IMPHUCBOCHU ITOPTOB.




6. CocrtaButh omucanue Ha sizbike VHDL cropokeBoro Ttaiimepa ¢ MojyJsiem

cuera N, 3aJaHHBIM B BHJIE HACTPOCUHOI KOHCTaHTHI Generic.

7. CocraButh onucanue Ha sizbike VHDL Bbrumrtaromiero cuerymka ¢ BXOIOM
ACUHXPOHHOM yCTaHOBKHM S€t (aKTHMBHOE 3HAYEHHE — BBICOKUN JIOTUYECKUN
YPOBEHb, MO KOTOPOMY CYETYMK NPUHUMAET MaKCUMaJbHOE 3HAYEHUE) U

BXOJIOM TaKTOBBIX uMIybcoB CIk. Momyib cuera K.y = 32.

8. CocrtaButh omnmcanue Ha s3pike VHDL 6e3 wmcmonb3oBaHms omeparopa case
nemmdparopa 5x32 — nudpoBOro yCTPOMCTBA, KOTOPOE CTABUT BXOAHOMY S-
pa3psaHOMY BEKTOpPY X BBIXOJHOU 32-pa3psaHblii BEKTOp Y, B KOTOPOM Ha
NO3UIUK C WHAEKCOM | = Xgo) HAXOIWTCS JIOTHYECKas EIUHMIA, a BCE

OCTAJIBHBIC Pa3PAAbl paBHbLI HYJIIO.

9. CocraBuTh OIMCAaHUE Ha Module 1 Module 2
SI3BIKE VHDL o1} |, 2l st o1
apXUTEKTYpbl 1U(PpoOBOrO ) 8]l 3| s1 _}_
YCTPOUCTBA C IOMOUIBIO
CTPYKTYPHOT'O CTHIIA
nporpammupoBanusa. [lpu My_logic
MOAKJIIOUCHU U

KOMITOHEHTOB B
COZEpKATEIIbHON YacTH

v’

D3 c 2 1m3 S0 |-

apXUTEKTYpbI IIPUMEHUTD U
MO3UILIMOHHOE, 151
IMOMMEHOBAHHOE
MOJKJIFOUYECHHUE TTOPTOB.

10.CocraButh omucanne Ha s3bike VHDL mapamnensHoro N-paspsgHOro
perucTpa C BXOJAOM CHHXPOHHON YCTaHOBKHM S€t (akTUBHOE 3HAYCHHE —
BBICOKHH JIOTMYECKUH YpPOBEHb, 1O KOTOPOMY BCE€ pa3psibl MPUHUMAIOT
equHuyHoe coctosiHue). Ilapamerp N omnpenenutrh Kak TJIOOATBHYIO

KOHCTAaHTY, KOTOpasA 3a/1aCTCA B IIAKCTC.




11.CocTaBuTh ONHCAHHWE HaA S3BIKE Black_Box_1 Trig
VHDL apxutexTypbl mudposoro = Aa c 3 > o Q=
yCTpOMCTBa c MOMOIIIBIO |.%. B D c out2
CTPYKTYPHOTO CTHIIS vy, logic
IpOrpaMMUPOBAHMUS. [Tpu
NOJKIIOYEHUH KOMIIOHEHTOB B
coepKaTEIbHOU 4acTH

APXUTEKTYpbl ~ IPUMEHHUTb U
IIO3UIIMOHHOE, U IIOMMEHOBAHHOE
noAkiaoueHue  nopros.  llpu
HaJIMYUU HA CTPYKTYPHOU CXEMeE
3aMpenIeHHbIX HIEHTU()UKATOPOB
3aMEHUTH UX HA Pa3pELICHHBIC.

12.CocraButh onucanue Ha si3pike VHDL D-tpurrepa ¢ Bxogamu acHHXpOHHOM
yCTaHOBKH Set u cuHXpoHHOTO cOpoca Reset. O6ecnieunts paboTy TpUrTepa mo

3a7HeMY (PPOHTY TAKTOBOI'O CUTHAJIA.

13.CoctaButh onucanue Ha si3bike VHDL nenurens yactoTel ¢ Ko hUIUEHTOM
nenenust N U CKBaKHOCTBIO BhIXxoaHoro curHania 4. [Tapamerp N onpenenutsb
KaK ri00ajdbHYI0 KOHCTAHTY, KOTOpasl 3aJaeTcs B MakeTe. BbIXOJHOUW curHai

ACITUTCI A0JIKCH HAYNHATLCA C HU3KOI'O JIOTHYCCKOI'O YPOBHA.

14.CocraButh onucanue Ha sizbike VHDL D-tpurrepa ¢ Bxomamu acHHXpOHHOM
ycTaHOBKM Set u acuHxpoHHOTO cOpoca Reset. PeamuszoBath 3amper
OJTHOBPEMEHHON KOMOWHAIIMM AaKTUBHBIX YPOBHEH cHrHajoB cOpoca u

YCTaAaHOBKH U HC PCarupoBaTh Ha HEC.
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15. CoctaButh omnucanue Ha s3pike VHDL  apxurekTypnl 1udpoBoro
YCTPOWCTBA C TIOMOIIBIO CTPYKTYPHOTO CTWJISL TporpammupoBaHus. [lpu
MOJKIIOYCHUH KOMITIOHCHTOB B  COJICPXKATCIBHONH YacTH apXHUTEKTYPHI
MIPUMEHUTh W TO3UIIMOHHOE, W TMOMMEHOBAHHOE TOJKIIOUYeHHE mopToB. [Ipu
HaJUYAH Ha CTPYKTYPHOH CXEMe 3ampelieHHBIX HICHTU(PUKATOPOB 3aMECHUTH

HNX Ha paspCUICHHBLIC.

Trig Trig L Trig
D

Clk D

My_logic

16.CocraButh onucanue Ha si3bike VHDL nenutenst yactoTsl ¢ KoddpuiimeHTOM
neneHus N M CKBaXXHOCTBIO BBIXOJHOTO CUTHaIa 2 C ACMHXPOHHBIM BXOJIOM
pa3pelIeHNs BbIJAa4l BBIXOJHOTO cUrHaia ena. IIpu HeakTMBHOM JIOTUYECKOM
ypoOBHE €Nna BbIaeTcs joruyeckuit Houb. [lapamerp N ompenenuTs Kak

HACTpOCUHYI0 KoHCTaHTy Generic.

17.CocraButh omnucanme Ha s3pike VHDL mocnenoBarensHoro N-paspsiHOro
perucTpa ¢ BXOJOM AaCHHXpPOHHOro cOpoca Reset (akTUBHOE 3HaYeHUE —
BBICOKUI JIornueckuil ypoBeHb). [Tapamerp N ompenenuTs Kak HACTPOEUHYIO
KoHcTaHTy Generic.

B kauecTBe BBIXOJHBIX MOPTOB OINPEACTUTH MaPAIICIBbHBIN KO (COAEpXKUMOE

BCETr0) perucTpa u OUT U3 MOCIAEAHETO TPUTTEPA PETUCTPA.

18.CocraButh onucanue Ha si3bike VHDL nenurens gactoTsl ¢ Ko3hpuiimeHToM
neneHnss N ¥ CKBaKHOCTBIO BeIXomHOTO curHaia 4. [Tapamerp N ompenenutsb
Kak r00adbHYI0 KOHCTAHTY, KOTOpasl 33JaeTcs B TMakeTe. BBIXOMHON curHaI

ACIUTEIA JOJIDKCH HAYMHATBCA C BLICOKOTI'O JIOTHYCCKOI'O YPOBHHI.
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19.CoctaButh omnucanne Ha s3pike VHDL mmdpatopa 8x3 — uudposoro
YCTPOMCTBA, KOTOPOE CTABUT BXOJHOMY 8-pa3psiIHOMY BEKTOPY Y, B KOTOPOM
Ha TIO3UIUHU ¢ uHAEKcoM | = 0...7 HaxXOTUTCS JIOTUYECKas CIUHHIIA, & BCE

OCTaJIbHBIC PA3Ps/Ibl PaBHBI HYITIO, BBIXOAHOHN 3-pa3psyIHbIiA BEeKTOp X = ().

20.C npumenenunem napamiensHoro oneparopa GENERATE cocraButh onucanue
Ha s3pike VHDL apxurekTypbl 1enuTens 4acToThl € Kod(hduireHToM
nenenuss 1024, wucnonb3ys TOJBKO CYIIECTBYIOUIUN MOMIYJb JEIUTENS
4acTOTHI C (PUKCUPOBAHHBIM KO3()DPHUIIMEHTOM JeNeHus 2, OMUCAHHE KOTOPOTO
UMeeT BU:

entity Div_freq is

port

(clock: in std_logic; -- Bxomoit curHai
clk: out std_logic -- BeIX0mHO# cHrHAI
)i

end Div_freq;

21.CocraButh omucanue Ha s3pike VHDL mociemoBatensHoro N-paspsgHOro
perucTpa ¢ BX0JIOM CHHXpOHHOTO cOpoca Reset (akTuBHOE 3HaUCHUE — HU3KUI
Jornyecknii ypoBeHs). [lapamerp N ompenenuTs Kak HACTPOSYHYIO KOHCTAHTY
Generic.

BrixogHoi1 mopT — OUT U3 MOCIEIHETO TPUTTEpA PETUCTpa.

22.CocraButh omnucanue Ha s3pike VHDL mocnenoBatenmprOro N-paspsaHOro
perucTpa ¢ BXOJOM pa3pellleHus] CHHXPOHHOW MapayuieabHoi 3arpy3ku Load
(akTMBHOE 3HAYE€HHE — BBICOKMH Jormyeckuii ypoeHn). Ilapamerp N
OTPEICIIUTh KaK HAaCTPOCUYHYIO KOHCTaHTy Generic.

B kadecTBe BBIXOMHBIX MOPTOB ONPENCTUTH MapAJICIBbHBIA KOJ (COIAEPKUMOE

BCET0) pEeryucTpa U OUT U3 MOCIIEIHETO TPUTTEpa pEerucTpa.
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23.CocraBuTth onucanue Ha s3bike VHDL 0e3 mcnosb3oBaHusi oneparopa case
nemmdparopa 6X64 — mudppoBOro ycTpoicTBa, KOTOPOE CTABUT BXOAHOMY 6-
pa3psiIHOMY BEKTOpY X BBIXOJHON 64-pa3psiaHblii BEKTOp Y, B KOTOPOM Ha
MO3WIIMKA C WHACKCOM | = X9y HaXOAWUTCS JIOTHYECKAas €JWHUIA, a BCE

OCTaJIbHBIE Pa3psAbl PABHBI HYIIIO.

24.C npumenenneMm mnapamienbHoro omepatopa GENERATE  cocraButh
onmucanue Ha s3p1ke VHDL apxuTekTyphbl IOCIEN0BATENBHOTO PETUCTPA IS
XpaHEHUs! OJHOro OalTa JaHHBIX, UCIOJb3Yys TOJBKO CYLIECTBYIOIUNA MOIYJIb
D-tpurrepa ¢ ympasistonM BxoaoM copoca Reset, takroBeim Bxoaom ClK u
MH(POPMAIIMOHHBIM BX0A0M D, onucanue KoToporo UMeeT BU/L:

entity D _trig is

port

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

);
end Div_freq;

25.CocraButh onmucanue Ha s3pike VHDL HIMM-MomymnsTopa, MO3BOJISIONIETO
npeAcTaBUTh 16 rpajganuii CpegHEero 3a Mepuoj 3HAYEHUS BBIXOJHOTO

HaIIpsAKCHUA.

26.CoctaButh ommcanne Ha s3eike VHDL mapammensHoro N-paspsigHOro
perucTpa C BXOAOM aCHHXPOHHOrO cOpoca Reset (akTuBHOE 3Ha4YeHHE —
HU3KUN Jorndeckuil ypoBeHb). [lapamerp N ompenenuTh Kak HACTPOEUHYIO

KoHcTaHTy Generic.

27.CoctaButh onucanue Ha si3pike VHDL cymmupytoiero cuerurka ¢ BXOJ0M
acCMHXpOHHOTO cOpoca Reset (akTUBHOE 3HAUYECHHME — BBICOKHH JIOTMUECKUU
YPOBCHb) M BXOJOM TaKTOBBIX MMITYyJIbCOB ClK. Moaymp cueta Ko = 12.

OGecrneunTth pabOTy cUeTUMKA 1O 33 HEMY (DPOHTY TAKTOBOT'O CUTHAJIA.
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28.CoctaButh omnucanue Ha s3pike VHDL apxuTekTypbl CyMMHPYIOIIETO
cueTynka ¢ Mmopayiem cdera 10, paOortaromiero mo mnepenHeMy (GpOHTY
TaKTOBBIX HMMIYJIbCOB 4acToTod 1 ', ecnum uMeeTcss BBICOKOYACTOTHBIM
takToBbI curHan Clk32 gacrtoroit 32,768 kI'my 1 VHDL-onucanue nemurens
4acTOThI, B KOTOPOM ONpPEAEICHA CYIIHOCTh BU/IA!
entity Div is
generic (M: natural := 8);
port
(clk: in std_logic; -- Bxomoii curaan
clk_out: out std_logic -- BeIx0HO¥ cHUrHAI
);
end Div;

KoMmrioHeHT genuTens MOAKIIOYWTh C HCIOJb30BAaHHEM NOMMEHOBAHHOIO

IMPUCBOCHHA ITIOPTOB.

29.CocraButh omucanue Ha s3pike VHDL mocnenoBatenmsHoro N-paspsigHOTro
perucTpa ¢ BXOJOM pa3pellieHUs] aCHHXPOHHOW NapauiesibHoi 3arpy3ku Load
(aKTMBHOE 3HAaY€HUWE — BBICOKUN JOrMYecKuid ypoBeHb). I[lapamerp N
OIPEICIINTh KaK HACTPOCUHYIO KoHCTaHTy Generic.

BrixogHo# mopT — OUT U3 MTOCISAHETO TPUTTEpA PErucTpa.

30.CocraButh onrcanue Ha s3pike VHDL apxuTekTypsl udpoBoro ycrpoicTsa
C IIOMOLIBIO CTPYKTYPHOI'O CTWIS IporpaMMupoBaHus. Ilpu mnoakimrodeHun
KOMIIOHEHTOB B COJEP)KAaTEIIbHOW YacTU apXUTEKTypbl NPUMEHUTH U

IMO3NIHMOHHOC, U IIOMMCHOBAHHOC ITOAK/IIOYCHUC ITIOPTOB.
My _logic

NN

po|MUX

”

. D1 ou_t &
Adr
L L - D_out
D|Trig| Q D | Trig | Q
clk c c

a
b

Mo
O
N

o

31.CocraButh onucanue Ha s3bike VHDL reneparopa M-nocieqoBaTeIbHOCTH C
nopoxaaromum moauaoMoM P(X) = 1 + x2 + x3 + x* + X° ¢ BxogoM paspemenus

ACMHXPOHHOM MapauieabHoOi 3arpy3ku Load (akTuBHOE 3HAYCHHWE — BBHICOKHIA
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JIOTHYECKHI ypOBEHb) CTapTOBOM KoMOMHanuu Start_data.

32.CoctaBuTth omucanne Ha s3pike VHDL renepaTopa M-mocieioBaTeIbHOCTH C
nopoxkaaromum nomuHoMoM P(X) = 1 + X3 + X° ¢ BXOmOM paspelcHus
CUHXPOHHOM MapauieibHON 3arpy3ku Load (akTHBHOE 3HAYEHUE — BBICOKHIA

JIOTHYECKUI YpOBEHb) CTAPTOBOI KoMOmHaruu Start_data.

33. CocraButh  omnucanne Ha  s3pike VHDL  renepatopa M-
TOCIIEI0BATEILHOCTH ¢ HOpOoKAarommuM moauHomMoM P(X) = 1 + x2 + x8 ¢
BXOJIOM Pa3pelIcHUS aCHHXPOHHOH MapayuiesbHOM 3arpy3ku Load (akThBHOE
3HAUYEHHE — BBICOKHI JIOTMYECKHM YpOBEHb) CTApTOBOM KOMOWHAIIUU

Start_data..

34.CocraButh omnmcanue Ha a3bike VHDL BeIUMTAIOIETO CUETYHMKA C BXOJIOM
CHHXPOHHOro cOpoca Reset (akTuBHOE 3HAaue€HHWE — BBICOKUH JIOTMUECKHUU
YpOBEHb) M BXOJOM TaKTOBBIX uMIyJbcoB Clk. Moayne cuera K., = 14.

OOGecneunTth pabOTy cueTUMKA O 3a]JHEMY (DPOHTY TAKTOBOT'O CUTHAJIA.

35.CocraButh omnucanue Ha s3plke VHDL apxXuTekTypbl CYMMHPYIOIIETO
cyeTurka ¢ MoayseM cuera 20, paboTaromero mno 3agHeMy (ppOHTY TaKTOBBIX
MMITYJIbCOB YacToTou 12 1'm, ecnm umeercs BBICOKOYACTOTHBIM TaKTOBBIN
curHai clock gacroroit 24 MI't 1 VHDL-onucanue nenurens 4acToOTHl, B
KOTOPOM OIPEICJICHA CYIITHOCTh BU/IA:

entity Divider is
generic (K: natural := 8);
port
(clk_in: in std_logic; -- Bxomoii curaan
clk_out: out std_logic -- BeIX01HO¥ cHUTHAIT
);
end Divider;
Kommnonenr ACJIINTCIIA IMTOAKIIFOYUTE C UCITOJIB30BAHUEM ITO3UIITMOHHOTO

IIPUCBOCHUA ITOPTOB.

36.CocrtaBuTth onucanue Ha s3pike VHDL peBepcuBHOTO cueTurka ¢ MOIysieM
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cycTa 12, TaKTOBBLIM curHaiaom clock u BXOJAOM YIIpaBJICHHA HAIIPAaBJICHUCM

cuera plus_minus.

37.CocraButh onrcanue Ha sa3pike VHDL apxutekTypsbl ndpoBoro yctpoicTsa
C MOMOIIBIO CTPYKTYPHOI'O CTWJISI MporpamMmupoBaHus. IIpum monkimroueHuu
KOMIIOHEHTOB B COJEP)KATEIbHOM YacTH AapXUTEKTypbl IPUMEHHUTHh H

MMO3NIONOHHOC, U IOMMCHOBAHHOC ITOAKJIKOYCHHUC IIOPTOB.

Black _Box_1
4
D8 A o] LN >4 MUX 8 D_out
2 D_
RST 5 Lc D1 out
adr
Register
Clock D Qo
C
My_logic

38.CocraButh onrcanue Ha s3pike VHDL apxuTekTypsbl udpoBoro ycTpoicTsa
C IIOMOUIBIO CTPYKTYPHOI'O CTHJIS IporpamMmupoBanus. [Ipm monkmroueHun
KOMIIOHEHTOB B  COJAEPKATEJIIbHOW YacTH apXUTEKTYpbl IIPUMEHUTb U
IIO3UIIMOHHOE, U ITIOMMEHOBAHHOE MOJAKIOYeHHE NopToB. [Ipy 3anmperneHHbIx

I/IIIGHTI/I(i)I/IKaTOPaX 3dMCHHUTDb UX Ha Pa3pClICHHBIC.

My_logic

MUX

o |o |
Mo P
lw)

N

DO

g D1 OLE 1
Adr
L - L out
D|Trig | Q A |Comp| C
clk c B

<
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39.C npumenenuem napaienbHoro onepatopa GENERATE cocraButh onucanue
Ha s3pike VHDL apxurTekTypbl napauielbHOrO pErucTpa Uil XpaHEHUs
OIHOTO OaiiTa NaHHBIX, HCIOJIB3YS TOJBKO CYLIECTBYIOUMNH Moaynb D-
TPUTTEpa C YIPABISIOMIAM BXOJOM YCTaHOBKM Set, TakToBbIM BX0a0M ClK 1
nH(pOPMalMOHHBIM BX0JI0M D, omrcanue KOTOporo nuMeeT BUA:

entity D _trig is

port

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

);
end Div_freq;

40.CocraButh onmcanue Ha s3pike VHDL renepaTtopa M-mociie1oBaTeIbHOCTH C
TOPOXKIAIOIIUM ToTMHOMOM P(X) =1 + X + X3 + x* + x° ¢ BxogoM pa3peuIcHuA
CUHXPOHHOH Mapayie)IbHON 3arpy3ku Load (akTHMBHOE 3HAYCHHE — BBICOKHH

JIOTHYECKUH YpOBEHb) CTAPTOBOI KoMOmHaIuu Start_data.

41.CocraButh omnucanue Ha s3bike VHDL mocnenoBatensHoro N-paspsaHoro
perucTpa ¢ BXOJOM pa3pelleHus] ACHHXPOHHOW MapasuiebHOM 3arpy3ku Load
(aKTMBHOE 3HaY€HWE — BBICOKMM JIOTMYECKUN ypoBeHb). I[lapamerp N

OIPEICIIUTh KaK HACTPOCUHYIO KoHCTaHTy Generic.

42.CocraBuTh onmcanue Ha s3pike VHDL renepaTtopa M-mociie1oBaTeIbHOCTH C
nopoxaaromum nonuaoMoM P(X) = 1 + X + X2 + x3 + X° ¢ Bx0ogoM paspelenus
CHHXPOHHOH MapauiebHON 3arpy3ku Load (akTMBHOE 3HAYEHHE — BBICOKHIA

JIOTHYECKUI YPOBEHbB) CTAPTOBOI KoMOmHaruu Start_data.

43.CoctaButh onucanue Ha s3pike VHDL D-tpurrepa ¢ BxomamMu CHUHXPOHHOUH
ycTaHOBKM Set u  cuHXxpoHHOro cOpoca Reset. PeanuzoBarh 3amper
OJTHOBPEMEHHOW KOMOMWHAIIMM aKTHUBHBIX YpPOBHEH CHUTHAIOB cOpoca u

YCTaAHOBKH U HC pCarupoBaTh Ha HCC.

44.CocrtaButh onucanue Ha s3pike VHDL renepaTopa M-mocienoBaTeibHOCTH €

nopokaarommM nomuHoMoM P(X) = 1 + X + X% + x* + X° ¢ BXo10M paspenieHus
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ACMHXPOHHOM MapayuiebHON 3arpy3ku Load (akTuBHOE 3HAYCHHUE — BBICOKHIA

JIOTHYECKUI YPOBEHB) CTAPTOBOI KoMOmHaruu Start_data.

45.CocraButh onucanue Ha s3bike VHDL reneparopa M-mocnenoBaTeibHOCTH €
nopoxgaromum nomuaoMoM P(X) = 1 + x2 + Xx® ¢ BXomom paspemieHus
CHHXPOHHOU IMapaJlie)IbHOM 3arpy3ku Load (akTHMBHOE 3HAYCHHE — BBICOKHH

JIOTHYECKHI ypOBEHb) cTapTOBOM KomMOuHaiuu Start_data.

46. CoctaBuTh onucanue Ha si3bike VHDL apXuTeKTypbl CYMMUPYIOIIETO CUETYMKA C

MoxyJieM cueta 20, paboTaromero 1mo 3aHeMy (PpOHTY TaAKTOBBIX UMITYJILCOB YaCTOTON
12 ', ecin MMeeTcst BBICOKOYACTOTHBIN TaKTOBBINM curHain clock yacroroit 24 MI'n u
VHDL-onucanne neauTens 9acToThl, B KOTOPOM OTMpeieiieHa CYyIHOCTh BH/IA:
entity Divider is
generic (K: natural := 8);
port
(clk_in: in std_logic; -- Bxomoit curaan
clk_out: out std_logic -- BeIxoaHOM cUTrHAT
)i
end Divider;

KoMImoHeHT nenuTenst MoIKIFOYUTh ¢ HCTIOJI30BaHUEM MTO3HIIMOHHOTO MMPHUCBOCHHUS IIOPTOB.

47.CocraButh onucanue Ha si3pike VHDL mapannensnoro N-pa3psgHoro
perucTpa ¢ BX0JI0OM aCHHXpOHHOTro cOpoca Reset (akTuBHOE 3HaUeHUE —
BBICOKHUH Jiornueckuii ypoBeHsb). [lapameTp N onpenenuts kak HACTPOCUHYIO

koHcTaHTy Generic.

48.CocraButh onucanue Ha s3pike VHDL genutens gactoTel ¢ ko3 duimearom
nenenuss N ¥ CKBaXHOCTBIO BbIXOJHOTro curHana 4. Ilapamerp N onpenenutsb

KakK FJ'IO6aJ'IBHyIO KOHCTAHTY, KOTOpas 3a1acTCs B IIAKCTC.
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Bomnpocsl k 3k3ameny (3a04uHast popma o0yueHust)

Apxutektypa [IJIMC tuno CPLD u FPGA. [IpeumytiecTBa u HEJOCTATKU.

Jlexcuueckue 3nemeHThI a3bika VHDL.

Tuner nanaeix B VHDL. CtannapTtabie Tunbl. OObsIBICHNE TUIIA U MTOITHUIIA.

Tun std_logic.

O6mbextsl B VHDL. Onucanue CynHoCTH.

ApxutekTypa 00beKTa (CYIIHOCTH).

CurHassl ¥ IpoLIECCHI.

CTpyKTypHBIH CTWJIb ONMucaHus 00beKkTOB. [lojkitoueHHne MpoeKTa K MPOEKTY

BEpXHEro ypoBHs. [103ulIMOHHOE 1 TOMMEHOBAHHOE IPUCBOCHHE.

9. Onepauuu B si3pike VHDL. Ilpuopurer omeparuii. OcoOeHHOCTH CpaBHEHUS
CUTHAJIOB U IEPEMEHHBIX Pa3HOU Pa3pSIHOCTH.

10.ITepemennsie B VHDL. Pa3znuiia Mexy nepeMeHHON U CUTHAJIOM.

11. Arperar. KpanuduimpoBanHoe BeipakeHue. IMs ¢ HHIEKCOM U UMSI-BbIpE3Ka.

12.Hactpoeunas koHctanta Generic. OnucaHue CymIHOCTH ¢ KoHcTaHTou Generic.
[ToxkmroueHue KOMIIOHEHTa C HACTPOCYHOW KOHCTAHTOM K TPOEKTY BEPXHETO
YPOBHHI.

13.Koncrauts! u maketsl B VHDL. Tlogkitouenne makera K mpoeKTy.

14 . ®yukiuu npeoOpa3oBaHUs TUIIOB.

15.0mneparopsi If u Case.

16.0neparop With ... Select. Omneparop yCcIOBHOrO Ha3HA4YCHHUS CHUTHAjIa
(Conditional Signal Assignment).

17.0Onepatop renepanuu Generate.

18.0Omneparopsl nukia For ... Loop u While.

19.3anmcu.

20.ITudpoeie koHeunsie aBToMaThl (LIKA). Omucanue IIKA ¢ ucmnonp3oBaHuemM
OIIEpaTOPOB IpoLecca 0 3aJaHHOU TUArpamMMe COCTOSIHUM.

21.Uurtepdeiic JTAG.

22 . 11I1M-momynsTop.

23.I'eneparop M-1mocienoBaTeILHOCTH.

24.CtoposxeBoii TaiiMep.

25.YepecriepuoIHbIN KOMIIEHCATOP.
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