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O1neHOYHbIE MAaTEPUAIIBI — 3TO COBOKYITHOCTh YU€OHO-METOIUUYECKIX MaTEepHUaJIOB
(KOHTPOJBHBIX 33/IaHUH, OMHCaHU (GOPM H TIPOLEAYP), MPEAHAZHAYCHHBIX JJIS OI[CHKH
KayecTBa OCBOCHHUS OOYyYaIOUIMMHCS JaHHOW IUCIUIUIMHBI KaK dYacTh OCHOBHOMU
npodeccruonanbHOi 00pa30BaTEIHLHON MPOTPAMMBI.

[lenb — OLEHUTH COOTBETCTBHE 3HAHUM, YMEHMM M YPOBHS NPHOOPETEHHBIX
KOMITETEHIMHA, 00yJaroumxcs UeiasiM U TpeOOBaHUSAM OCHOBHOM mpodeccruoHambHON
o0pa3oBaTeNbHOW MPOTpaMMbl B  XOJI€ MPOBEACHHUS TEKYIIETO KOHTPOIS W
MIPOMEKYTOUYHOM aTTeCTAINH.

OcHoBHast 3agaya — OOECIEYUTh OLEHKY YPOBHS CPOPMUPOBAHHOCTH
OOIIEKYIbTYPHBIX, OOHIETPOPECCHOHATBHBIX U MPOPECCHOHATBHBIX KOMIIETECHIIUH,
npUOOPETAEMBIX OOYYAIOIIMMCS B COOTBETCTBUU C 3TUMU TPEOOBAHHSIMU.

KoHTponb 3HaHuii mpoBOaUTCS B (hOpME TEKYIErO0 KOHTPOJIS U MPOMEKYTOUHOM
aTTecTaIiHy.

Texkymuit KOHTPOJIb YCIIEBAEMOCTH MPOBOJUTCS C LIETbI0 ONPENEICHUs CTEIEHU
YCBOGHMSI y4yeOHOro Marepuana, CBOCBPEMEHHOTO BBISBICHUS U  YCTpPaHEHUS
HEJIOCTaTKOB B IMOATOTOBKE OOYYAIOIIMXCS ¥ TMPUHATHS HEOOXOAUMBIX MEp IO
COBEPIICHCTBOBAHUIO METOAMKUA MPENoJiaBaHusd Y4yeOHOM MUCHUIUIMHBI (MOAYJIs),
opraHuzanuu padboThl OOY4YaIOMIMXCA B XOA€ YYEOHBIX 3aHATUA U OKa3aHUS UM
WHIMBUyaIbHON TTOMOIITH.

K KOHTpOJIIO TEKyIlIeW yCIeBAEMOCTH OTHOCATCS INMPOBEPKA 3HAHUM, YMEHHUU M
HABBIKOB, TMPUOOPETCHHBIX OOYYAIONIUMUCA B XOJE€ BBIMIOJHEHUS WHIUBUTYATbHBIX
3aJlaHMi Ha MPaKTUYECKHX 3aHATUAX M JabopaTopHbix pabdorax. [Ipm oneHuBanuu
pe3yabTaTOB OCBOCHHUS MPAKTUUYECKUX 3aHITHIA W JTaOOpAaTOPHBIX pabOT MPHUMEHSETCS
IIKaJIa OIICHKU «3a4TE€HO — He 3auTeHOo». KonmmuecTBO 1a00OpaTOPHBIX M MPAKTUYECKUX
paboT M UX TeMaTUKa ompeneseHa padouel MporpaMMoN TUCHUITUHBI, YTBEPKICHHON
3aBeyronuM Kadeapoil.

Pe3ynpTaT BBIMOMHEHWS KaXJAOTO  WHIWBHIYAIHHOTO  3aJaHUS  JOJIKEH
COOTBETCTBOBATh BCEM KPUTEPHUSIM OIIEHKM B COOTBETCTBHM C KOMIICTECHIIUAMH,
YCTaHOBJIEHHBIMU JIs 33/IaHHOTO pa3jiena IUCIUILIAHBI.

[TpoMeXyTOUHBIM KOHTPOJh IO AUCHUIUIMHE OCYIIECTBISIETCA MPOBEICHUEM
TEeOpeTHYecKoro 3auera (ounas popma oOydeHus ), sk3amena (ounasi popma odydenusi, 4
rojia), TCOPETUUECKOTO 3aU€Ta B BECEHHEM CEMECTPE M HK3aMeHa B OCEHHEM (3a0uHas
dbopma oOyueHus, S jeT).

dopma npoBeAeHHS TEOPETUUECKOTO 3a4eTa — BBITIOJHEHHE TECTOBOTO 3aJIaHUs —
penieHus 3agadd no pazpadbotke mporpammbl Ha s3bike VHDL s onucanus noruku
paboThl IU(PPOBOTO YCTPOUCTRA.

dopma mpoBeeHHS OHK3aMEHAa — MHCbMEHHBIA OTBET IO YTBEP)KICHHBIM
HK3aMEHAIMOHHBIM OmiieraM, ChHOPMYIUPOBAHHBIM C YYETOM COJAEpKaHUA Y4eOHOM
JUCIUIUIMHBL. B SK3aMeHaIMOHHBIN OMJIET BKJIIOYAETCS JIBa TEOPETHUYECKUX BOIMpOCca U
ongHa 3amada. [locme BBIMOTHEHUS! MUCHMEHHOW pabOThl 00y4aeMoro Mpou3BOAUTCS €
OLIEHKA TperoiaBaTesieM U, Ipu HeoOXOJUMOCTH, TPOBOAUTCS TeopeThyecKkas Oecesa ¢
o0y4aeMbIM i1 YTOUHEHMSI 9K3aMEHAIIMOHHOMN OIICHKHU.
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Kputepun oreHuBaHusS YpOBHS CPOPMHUPOBAHHOCTH KOMIIETEHIIUM B MpOIECCce
BBITIOJTHEHUS JTA0OPATOPHBIX padOT U MPAKTUUECKUX 3aHSATUH:

— 41%-60%  nOpaBUIBHBIX  OTBETOB  COOTBETCTBYET IOPOTOBOMY  YPOBHIO
c(hOpMHPOBAHHOCTH KOMIIETEHITMY HA JAHHOM dTare ee (OpMHUPOBAHNS,

— 61%-80% TpaBUIBHBIX OTBETOB COOTBETCTBYET IMPOABUHYTOMY YPOBHIO
c(hOpMHPOBAHHOCTH KOMIIETEHIIMY HA JAHHOM d3Tare ee (OpMUpPOBAHNUS,

— 81%-100% npaBUIbHBIX OTBETOB COOTBETCTBYET ATAJIOHHOMY  YPOBHIO
c(hopMHUPOBAHHOCTH KOMIIETEHIIMY Ha JAHHOM dTane ee (GopMUupoBaHuUsl.
ChopmMupoBaHHOCTh YpPOBHS KOMIIETEHIIMH HE HUXKE TIOPOTOBOTO SIBIISCTCS

OCHOBAaHMEM JUIsl JOIMyCKa OOYyYaromierocs K MpoOMEKYTOUYHOM aTTECTAIlMU 10 JaHHOM
JACIIUTIIIAHE.

®opMON MPOMEKYTOUYHOW AaTTECTALMUA MO JAAHHOW [HUCUUIUIMHE JJI1 OYHOU
dbopMbI OOyUEHHUS SIBISIETCS

JUIsl OYHOM (hopMbl 00yUEHUs — 3a4eT, olleHuBaeMbli 1o npuHsaTo B ®I'bOY BO
«PT'PTVY» cucreme: «3a4TeHO» / «HE 3aYTCHOY,

JUTst 3a09HOM (hopMbl 00ydeHUs (4 To/1a) — SK3aMEH, OIICHUBAEMBbIH IO IPUHATOHN B
OI'bOY BO «PI'PTY» derbipexOa/IbHOW CHCTEME: «HEYAOBJICTBOPHUTEIHHOY,
«YJIOBJIETBOPUTEIBHOY, «XOPOILIO» U «OTIUYHO.

Tt 3a09HOM (hopmbl 00ydeHUs (5 JeT) — 3a4eT, OICHUBAEMbIN 10 MPHUHSITONW B
OI'BOY BO «PI'PTVY» cucreMme: «3auTeHO» / «HE 3aUTEHO» M DK3aMEH, OIl€HHUBAEMBIN
no unpunstod B D®I'BOY BO  «PI'PTY»  derblpexOauibHOW  CUCTEME:
«HEYJOBJIETBOPUTEIBHO», «YIOBIETBOPUTEIBHO», «XOPOIIO» U «OTIUYHO.

Kputepun orieHuBaHUS TPOMEKYTOYHOM aTTECTAlMK NPEJCTaBIeHBI B Ta0uie 1.

Tab6nuua 1 - Kpurepuu olieHUBaHUS TPOMEKYTOUHOM aTTecTallK (JJaOOpaTOPHBIE U
NPaKTUYCCKHUE 3aHSTHI, TCOPSTUICCKHIA 3a4eT, DK3aMeH)

[Ikaa onieHUBaAHUSA Kpurtepuu oneHuBanus

«32YTEHO» CTYIEHT J0JI5KeH: ITPOJIEMOHCTPUPOBATh 00I1Iee 3HaHNE
U3y4aeMoro MaTepuaiia; 3HaTb OCHOBHYIO PEKOMEHYEMYIO
IPOrpaMMON TUCHUIUIMHBI YUYEOHYIO TUTEPATYPY; YMETh
CTPOUTH OTBET B COOTBETCTBHUHU CO CTPYKTYPOU U3J1araeMoro
BOIPOCa; MOKa3aTh 0011ee BIaJeHUE TOHATUHHBIM
anmnapaTroM AUCIUIUIMHBL, YMETh YCTPAHUTh JOMYLIEHHBIE
MOTPEIIHOCTH B OTBETE HA TEOPETHUUYECKUE BOMIPOCHI U/UITU
IIPY BBINOJIHEHUY NPAKTUYECKUX 3aJaHUI MO PyKOBOJICTBOM
npenojasares, JM0o (Mpy HEMPaBUILHOM BBITIOJHEHUN
IPAKTUYECKOT'0 3aJaHMs]) 10 YKa3aHUIO IIPENOIaBaTes]
BBINIOJIHATB JPYTHE MPAKTUYECKUE 3aJaHUs TOTO K€ pasjena
JUCLMILIMHBL.




«HE€ 3a4YTECHO»

CTABUTCS B CJIy4Yae: HE3HAHUS 3HAUUTEIbHON YacTu
IPOrpaMMHOTr0 MaTepHaa; He BIaJCHUs OHATUINHBIM
annapaTroM AUCIHUIUIMHBL, CYIIECTBEHHBIX OIIHOOK MPH
U3JI0’)KEHUH Y4eOHOro MaTepualia; HeyMEHHUs CTPOUTh OTBET B
COOTBETCTBHUHU CO CTPYKTYPOU M3JIaraeMoro BOIpoca;
HEYMEHHUS JIeNIaTh BBIBObI 110 U3JIaraeMOMY MaTepHally.
OneHka «He 3a4TEeHO0» TAaK)K€ CTABUTCS CTYAEHTaM, KOTOPbIE
HE BBITOJIHUIIN U 3allUTIIIN J1a00paTopHble paboThl U
MpPaKTUYECKUE 3aHATHS, IPETyCMOTPEHHBIE pabouei
IIPOrPaMMOM.

«OTJIHYHO»

«OTIUYHO» 3aCTYKUBAET CTYACHT, OOHAPYKUBILIUN
BCECTOPOHHEE, CUCTEMATUYECKOE U ITyO0KOE 3HaHUE
y4eOHO-IPOrPaMMHOI0 MaTepuasia, yMeHue CBOOOIHO
BBIITOJIHATD 3aJaHus, IPELYCMOTPEHHBIE IPOIPAMMON,
YCBOUBIINNM OCHOBHYIO Y 3HAKOMBIH C JOTIOJIHUTEIbHON
JUTEpPATypoOr, PEKOMEHI0BaHHOM nporpammon. Kak rpasuiio,
OLICHKA «OTJIMYHO» BBICTABIISIETCS CTYJAEHTAaM, YCBOUBILMM
B3aMMOCBSI3b OCHOBHBIX ITOHATHW IACLUIUIMHBI B UX
3HAYEHUH JUIsl MprodpeTaeMoit mpodeccuu, MPOsIBUBIIUM
TBOPUYECKHE CIIOCOOHOCTU B MIOHUMAHUH, U3JI0KEHUHU U
MCIOJIb30BaHUHU YUeOHO-IPOTPAMMHOI0 MaTepuara.

«XO0pouIo»

«Xopouio» 3acTyKUBaeT CTYJEHT, OOHAPYKUBIIUN TTOJHOE
3HaHUE y4eOHO-TIPOrPaMMHOT0 MaTepuasa, yCIenHo
BBITIOJTHSIIOIIMI TIPETYCMOTPEHHBIE B MPOTPaMMe 3aJIaHusl,
YCBOUBIIIHI OCHOBHYIO JIUTEPATYPY, PEKOMEH/IOBAHHYIO B
nporpamme. Kak rnpaBusio, olieHKa «XOpOI0» BbICTABIISETCA
CTYJICHTaM, MOKa3aBIIUM CUCTEMATUUECKUN XapaKTep 3HAaHUU
M0 TUCIUTIIINHE U CIOCOOHBIM K MX CAMOCTOSITEIIBHOMY
MTOTIOJTHEHUIO ¥ OOHOBJICHUIO B X0J1¢ JabHEHUIIIeH yIdeOHOM
paboThl U MpoheCCHOHAIBHOM ESITEILHOCTH.

«YAOBJECTBOPUTEJIbHO»

«Y10BJIETBOPHUTEJIbHO» 3aCIYKUBAET CTYJICHT,
OOHAPYKUBIIIUN 3HAHUST OCHOBHOTO Y4€OHO-TIPOTrPaMMHOTO
MaTepualia B 00beMe, He0OXOAMMOM IS JalibHeHIIel yueOnl
U TIpECTOsIIICH paboThl O CHEIUATLHOCTH, CIIPABIISIOITANCS
C BBITIOJIHEHUEM 3aJIaHUH, ITPETyCMOTPEHHBIX TPOTPaMMOH,
3HAKOMBIN C OCHOBHOM JIMTEPATYPOU, pPEKOMEHAOBAaHHOMN
nporpammon. Kak mpaBuiio, OlleHKa «YJI0BJIETBOPUTEIBLHOY
BBICTABJISIETCS CTYJICHTaM, JONYCTUBIIUM ITOTPEIIHOCTH B
OTBETE HA K3aMEHE U MPH BBIITOJIHEHUHN YK3aMEHAIIMOHHBIX
3aJlaHui, HO 00JIaIal0IIUM HEOOXOAUMBIMHA 3HAHUSMHU ISl UX
YCTpPaHEHUs 101 PYKOBOACTBOM MPEMOAABATENS.
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«He «HeynoBiieTBOPUTEIbHO» BBICTABIISICTCS CTYACHTY,
YIOBJIETBOPUTEJIBbHO» | OOHAPYKUBIIIEMY MPOOEIbl B 3HAHUSIX OCHOBHOTO y4eOHO-
MPOrPaMMHOT0 Matepuaa, J0MyCTUBIIEMY
MPUHIAITHATBHBIC OIMMOKHU B BBHITTOJIHEHUH
MPEeAYCMOTPEHHBIX IpOrpamMmMon 3aaanuii. Kak mpasuio,
OLICHKA «HEYIAOBIIETBOPUTEIIBHO» CTABUTCS CTYACHTAM,
KOTOPBIE HE MOTYT IIPOJIOJKUTH 00YUEHUE WU MPUCTYIUTD K
npodeccuoHanbHOMN AESITEIBHOCTH TT0 OKOHYAaHUH By3a 0e3
JIOTIOJIHUTEIIBHBIX 3aHITUN TIO COOTBETCTBYIOILIEH
JIMCITATIIINHE.

KouTpoJibHbIe BONPOCHI 151 3alIIUTHI J1a00PATOPHBIX PadoT

Knaccudukanus MUKpocXxemM NporpaMMHUPYEMOM JIOTUKH.

2. Crammaptaeie, cinoxsasle [IJIMC w mporpammupyeMble  TOJb30BaTelIeM
BEHTUJIbHBIE MATPUIIBI.

3. bazoBele  MarpuuHble  KpucTaiibl.  OCHOBHBIE  CBOMCTBA  MHKPOCXEM

IIPOTPaMMHPYEMON JIOTHKH.

O6uue cporictra [IJIUC.

CPLD — cnoxHbIe TporpaMMHUpyEMBIE JTJOTHYECKHE YCTPOUCTRA.

Cxema nporpammupyemoit Matpuilsl coequaenud CPLD.

Cxema nepeiayil CUTHAJIOB U3 MaTPUILIbI COSMHEHUN B (DYHKIIMOHATBHBIN OJIOK.

Crpykrypa ¢yukuuonansHoro Omoka CPLD. FPGA - mnporpammupyembie

M0JIb30BATEJIEM BEHTHJIbHbIE MATPHIIBI.

9. Crpykrypa FPGA. ®ynknuonansabie 610ku FPGA.

10.TTJIMC tuna «CucreMa Ha KpUCTaJLIEY.

11.CxeMa JTOrH4ecKOoil sTUeHKH.

12.Peammzanust uupoBbIX PparMeHTOB B (hOpMeE MOITy3aKa3HBIX KPUCTAILIIOB.

13.TIpoexTrpoBaHre MUKPOIIPOIIECCOPHBIX (DPArMEHTOB CUCTEM.

14.CpenctBa u merosl oTnaaku. JTAG — unatepdeiic.

15. Apxutekrypa BUC, ucnomns3yroiieid METo rpaHUYHOr0 CKAaHUPOBAHUSI.

16. Tpauncnoptasiii Mexanu3m JTAG-untepdeiica.

17.Pexxumbl, o0ecriednBaeMble METOJIOM ITPAHUYHOTO CKAHUPOBAHMUS.

18.CtpykTypa ckaHupywomeil  sueiiku. OCHOBHbIE KOMaHAbl T'PAHUYHOTO
CKaHUPOBAHUSI.

19.1lporpammuas momaepkka TecTHpoBanus. CUCTEMHBIE (QYHKIIMM Ha OCHOBE
JTAG-unrepdeiica.

20.513pIkM OTMHCAaHUS AUCKPETHBIX YCTpOHCTB. OCHOBHBIE 31eMeHTHI si3bika VHDL.
HDL-nporpamma - MoJesib TPOCKTUPYEMOTO YCTPOUCTBA.

21.IIpuHIMIIBI MHTEPIIPETAIIMU TOBEJACHMS JTUCKPETHBIX YCTPOWCTB CpEACTBAMU
MOJIETUPOBAHMUSI.

22 .513pik VHDL kak nporpammuast cucrema. AndaBut MoaeIpOBaHUs

23.0OCHOBHBIE AJIEMEHTHI U KOHCTPYKIIMH si3bIka. neHTuduKaTopsl.
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24 . KnroueBsie cnoBa. Jlurepansl. Oneparopsl. Paznenurenu. KommenTtapuu.

25.®opma 3a1aHKs] CUHTAaKCUYECKUX KOHCTPYKIUH si3bika VHDL.

26.Tumbl. Knaccudukarus tTunoB. OCHOBHBIE TUIIBI TaHHBIX s13b1ka VHDL.

27. exnaparuu. Koncrantsl. Curnansl. [lepemennsie. Jlenpra-3anepxka.

28.0mneparuu s3eika VHDL. TIponeccsr.

29.UnTepdeiic u apxuTeKTypa 00ObEKTA.

30. ATpulyThI.

31.[TocnenoBarenpHbie oneparopsl. Oneparop oxkupanus coObiTus wait. Onepatop
if. Onepa-top case. Onepatop null.

32.0neparop 1uKIia.

33.0Omnepatop next . OnepaTop exit

34.Tlpouenypsl U pyHKIIUU

35.[1apannensubie  omepaTopsl. OrmepaTop process, ONEpaTop MapauieIbHOro
COOOIIEHHS, OTIEPaTOp MapaJljIeIbHOTO BbI30Ba MPOLIETYPhI, ONIEPaTOp YCIOBHOIO
Ha3HAUEHUS CHUTHaja, orepatop select BHIOOpPOYHOrO0 Ha3zHAYEHUS! TPOLETYPHI,
OINepaTop KOHKPETU3alMHU (CO3/JaHUs 3K3EMIUIApa) KOMIOHEHTA, MapasliedbHbIi
orepaTop reHepamnuu generate, onepartop block (6ok).

36.Ctuniu mporpammupoBanus Ha VHDL. [loBenenueckuii cTuiib, CTUIIb MOTOKOB
JTAHHBIX, CTPYKTYPHBIN CTHIIb.

37.Ctpykrypa npoekta Ha VHDL. Cuntakcuc onmcanus library.

38.1Taker std_logic 1164, pa3pemaromas QyHKITUS.

39.01manka VHDL-omucanuii.

40.CunTe3upyemMoe MmoaAMHOKeCTBO si3bika VHDL.

41.CxemHas peanu3aiys JOTHIeCKOTO BhIpa-KEHUS I TUTIA bit.

42.TTpumep cXeMHOM peain3alliy JIOTHYECKUX BhIpaKeHHM Trma bit vector

43.CxemHas peanu3auus apuPMETHUYECKUX ONEpPaTOpOB, CXEMHas peanu3anus

OIIEpaTOPOB YIPABIICHHUS.

KoHTpoJibHBIE BONIPOCHI AJI51 OLEHKU C(POPMHUPOBAHHOCTH KOMIETEH UM

Pazpemennnie uaentudukaropsl B VHDL.

Tumn std_logic.

Oo6mbsaBnenune cynHoctu B VHDL.

Kakue »51eMeHTbl OOBSABISAIOTCS B JIEKJIAPATUBHOM YacTH  apXUTEKTYpPbI

IIPOTPaMMBbI?

Kakue 351eMeHThI 00BSABISAIOTCS B ACKIAPaTUBHONW YacTH mpouecca’?

MoskHO 111 00BSIBUTH BHYTpH Tpoliecca curnan? [louemy?

MoxHO 11 00BSBUTH BHYTPH Mpoliecca apyroi npouecc? [louemy?

[TonmeHOBaHHOE U MO3UIIMOHHOE MOJIKJIFOUEHHE TOPTOB KOMIIOHEHTA.

. Curnansl B VHDL.

10.ITpomeccr B VHDL.

11.CUHXpOHHBIE U ACUHXPOHHBIE IEUCTBHUS.

12.0Onucanue TpUrrepoB U peructpoB Ha sizbike VHDL.

13.Hactpoeunsie koncrantsl B VHDL.

B s
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14.1Taxersr B VHDL.
15.3anucu B VHDL.
16.1udpossie aBTomaTel Mypa 1 Mumm.



IIpumepsl 32124 11 NPAKTHYECKHUX 3AHATHH ¥ TEOPETHYECKOI0 3a4€Ta
(ounas popma 00yueHus1)

1. CocrtaButh onucanue Ha si3pike VHDL renepatopa M-nocnenoBaTeabHOCTU €
nopoxxparomum nojauHoMoM P(X) = 1 + X% + Xx° ¢ BXOJOM paspelieHHs
ACMHXPOHHOM MapajuiebHON 3arpy3ku Load (akTuBHOE 3HAYCHHE — BBICOKHIA

JIOTHYECKUI YPOBEHB) CTapTOBOM KoMOuHaruu Start_data.

2. CocraButh omnucanue Ha s3pike VHDL mnapamiensHoro N-pazpsigHOro
perucTpa ¢ aCHMHXPOHHBIM BXOJOM pa3pelIeHusi TAaKTOBBIX HMIYJIBCOB €Nna
(aKTUBHOE 3HAYEHUE — BBICOKMU Jormdyeckuid yposeHb). Ilapamerp N
ONPEAEIUTh KaK TJ00albHYIO KOHCTaHTY, KOTOpas 3aJaeTcsi B IIaKeTe.

Obecnieunth pabOTy perucTpa 1o 3ajHeMy GpOoHTY TAKTOBOTO CUTHAJIA.

3. CocraButh omucanue Ha s3bike VHDL IIMM-MonynsTopa, mo3BOISIONIETO
npeAcTaButh 128 rpajgauuid CpeAHETo 3a NEPUOJ 3HAYEHHS BBIXOJHOTO

HaIpPsIKECHUS.

4. CocraButh onmcanue Ha si3pike VHDL nmenuTens gacToTsl ¢ K03 GUIIEHTOM
nenenus 12000000 m ckBaxHOCTHIO BhIXOAHOro curHama Q. Ilapamerp Q

OIPEJICIIUTh KaK HACTPOSUHYI0 KoHCcTaHTy Generic.

5. CocraButrh omnucanve Ha sA3blke VHDL apxXuTeKTypbl BBIYHMTAIONIETO
CUETYMKA C MOJyJIeM cyeTa 6, paboTarolero mo 3aJiHeMy (pPOHTY TaKTOBBIX
uMITysibcoB yactotor 1 I'm, ecnu mmeercst TaktoBbiid curHan ClK wactoroit 50
I'm 1 VHDL-onucanue nenurenst 4acTOThl, B KOTOPOM OIPEJICNICHA CYIIIHOCTh
BHJIA:
entity Divider is
generic (M: natural := 8);
port
(clk_in: in std_logic; -- Bxomoii curaan
clk_out: out std_logic -- BeIXOqHOM CUTHAI
);
end Divider,

KOoMITOHEHT AennTens NOAKIIOYNAT ¢ UCIIOIb30BaHUEM IOMMEHOBAHHOTO

IIPUCBOCHHA IIOPTOB.




6. CocraButh ommcanue Ha s3pike VHDL cropokeBoro Ttaiimepa ¢ MomyJjeMm

caera N, 3aJaHHBIM B BUJI€ HACTPOSYHOH KOHCTaHTHI Generic.

7. CoctaButh omucanve Ha s3blke VHDL BpluuTaromiero cyeTdmka ¢ BXOJIOM
ACUHXPOHHOW yCTaHOBKHM Set (aKTWMBHOE 3HAYECHHE — BBICOKHU JIOTHYCCKUN
YpPOBEHb, IO KOTOPOMY CHYETYMK MPUHUMAET MaKCHUMaJIbHOE 3HAYCHHUE) U

BXOJIOM TaKTOBBIX HMITYJILCOB CIK. Momayib cuera Key = 32.

8. CocraButh onucanue Ha sizbike VHDL 0e3 ucnonp3oBaHus ormeparopa case
nemudparopa 5x32 — uudppoBOro yCTpoucTBa, KOTOPOE CTABUT BXOJAHOMY S-
pa3psAIHOMY BEKTOPY X BBIXOAHOW 32-pa3psiiHbId BeKTOp Y, B KOTOPOM Ha

o3 C HHACKCOM I = X(10) HaxoauTCsa JIOTHYCCKasa CIWMHHIIA, a BCC

OCTAJIBHBIC PA3PAAbI paBHBI HYJIIO.

9. CocraBuTh ONKMCaHHE Ha Module_1 Module 2

SI3BIKE VHDL b1} |, 21 s2H 1 s1
ApPXMTEKTYPbl MH(PPOBOTO gl 31 1 _}_
YCTPOHCTBA C TIOMOIIBIO [,
CTPYKTYPHOTO CTHIIS
nporpamMmmupoBanus. Ilpu My._logic
O IKJTIFOUYCHUH

KOMIIOHEHTOB B

COJICPIKATEIIbHOM 4acTh

apXUTEKTYPbl IPUMEHUTD U

O3UIIMOHHOE, u

IIOMMEHOBAHHOE

HOIKJTFOUEHHE ITOPTOB.

10.CoctaBuths onucanue Ha s3bike VHDL mapamnensroro N-pazpsiaHoro
perucTpa ¢ BXOJOM CHHXPOHHOM YCTaHOBKM S€t (aKTMBHOE 3HAa4YEHUE —
BBICOKMU JIOTUYECKWNW YPOBEHb, II0 KOTOPOMY BCE paspsAabl MPUHUMAOT
equHNYHOE coctosiHue). [lapamerp N ompemenuTs Kak —riao0adbHYIO

KOHCTAHTY, KOTOpaA 3a1aCTCs B IIAKCTC.




11.CocraBuTh oOmnMcaHue Ha S3bIKE Black_Box_1 Trig
VHDL apxutekTypsbl u(ppoBOTro SL—a c 5 %o o
yCTpOMCTBA v MTOMOIIBIO B D c out2
CTPYKTYPHOT'O CTHJIS |$- iy logic
[IPOrpaMMHUPOBAHMUS. IIpu
MOAKIIOUEHUH KOMIIOHEHTOB B
COZEpKATEITbHOU 4acTu

apXUTEKTYpbl ~ MNPUMEHHUTh U
MO3UIIMOHHOE, U TOMMEHOBAHHOE
noakiouenne  mnoptoB.  [lpum
HAJIMYUM HA CTPYKTYpPHOM CXeme
3anpeeHHbIX HACHTU(PUKATOPOB
3aMEHUTh UX Ha pa3pelieHHbIE.

12.CocraButh onucanue Ha si3bike VHDL D-Tpurrepa ¢ Bxogamu acCUHXpPOHHOM
yCTaHOBKHU Set u cuHxpoHHOTro copoca Reset. ObGecnieunts paboTy TpUrrepa mno

3aIHEMY (PPOHTY TAaKTOBOTO CHUTHAJIA.

13.CocraButh onucanue Ha si3pike VHDL nenurtens gactoTel ¢ ko3 duimeHToM
nenenus N U ckBaxXHOCTBIO BeIXOJHOTO curHana 4. Ilapamerp N onpenenutsb
KaK TJIOOQIbHYI0O KOHCTaHTYy, KOTOpas 3aJaeTCs B MaKeTe. BhIXOMHOW CUTHAI

ACINTCIIA JOJIKCH HAYMHATBCA C HU3KOI'O JIOTUYCCKOI'O YPOBHA.

14.CocraButh onucanue Ha sizbike VHDL D-Tpurrepa ¢ Bxoaamu acCUHXPOHHOM
ycTaHOBKM Set m acuHXpoHHOTO cOpoca Reset. PeanmmzoBath 3amper
OJTHOBPEMEHHOM KOMOMHAllUM aKTHBHBIX YpOBHEW CHUTHAJIOB cOpoca W

YCTaHOBKH M HC pCarupoBaTb Ha HEC.
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15. CoctaButh onucanue Ha s3pike VHDL apxurexkTypnl 1mm@poBoro
YCTPOWCTBA C MOMOIIBI CTPYKTYPHOTO CTHIIS IporpamMmmupoBanus. [lpu
MOAKIIOUEHUH KOMIIOHEHTOB B COJAEP)KATEJbHOM YacTH apXUTEKTYpPbl
MPUMEHHUTHh U TO3UIMOHHOE, U MMOMMEHOBAHHOE MOJKII0YeHHue noptoB. [lpu
HaJIMYUU HAa CTPYKTYPHOU CXEeMe 3alpelIeHHbIX HUJIECHTU(PUKATOPOB 3aMEHUTh

UX Ha pa3peliCHHBIE.

Trig Trig L Trig

Clk D

My_logic

16.CocraButh onucanue Ha si3pike VHDL nmenurtens gacTtoTsl ¢ kKo3dPuImeHTOM
neneHus N ¥ CKBaKHOCTBIO BBIXOJHOTO CHUTHaja 2 ¢ aCHHXPOHHBIM BXOJIOM
pa3pelIeHus BbIAAYM BBIXOJHOTO curHaja ena. [Ipu HeaKTHBHOM JIOTMYECKOM
ypoBHE €Nna BbIIaeTcs Jormydeckwidi Homb. [lapamerp N ompemenuTs Kak

HACTpOeUHYyI0 KoHCTaHTy Generic.

17.CoctaButh onucanue Ha sizbike VHDL mnocnenoBarensHoro N-paspsiHoro
perucTpa ¢ BXOJIOM AaCHMHXPOHHOro cOpoca Reset (akTuBHOE 3HAauYCHHE —
BBICOKMI Jornyeckuil ypoBeHsb). [lapamerp N ompenenuTh Kak HaCTPOECUHYIO
koHcTaHTy Generic.

B kauecTBe BBIXOJHBIX MOPTOB OMNPENEIUTh MapajuIeNIbHBIA KOA (COAEpKUMOE

BCEr0) pErucTpa u OUT U3 MOCIEAHETO TPUTTEPa PETUCTPA.

18.CocraButh onucanue Ha sizbike VHDL nenutens yactotsl ¢ K03 HUIIUEHTOM
nenenus N U ckBaxXHOCTBIO BbIXOJHOTO curHana 4. ITapamerp N onpenenutsb
KaK TJIOOQJIbHYI0O KOHCTaHTY, KOTOpas 3aJacTcsi B MakeTe. BhIXOMHON cuUTrHaI

ACIUTCIIA JOJKCH HAYMHATHCSA C BBICOKOI'O JIOTHYCCKOI'O YPOBHA.

11




19.CocraBute ommcanue Ha s3bike VHDL mmdparopa 8x3 — mudpoBoro
YCTPOUCTBA, KOTOPOE CTABUT BXOJHOMY 8-pa3psaHOMYy BEKTOPY Y, B KOTOPOM
Ha MO3MIMHK ¢ uHAEKCcOM | = 0...7 HaxXOAWTCS JIOTHYECKas CIAMHHIA, a BCE

OCTaJIbHBIC PA3PSJIbl PAaBHBI HYJIIO, BEIXOHOM 3-pa3psHbIid BEKTOp X = I(2).

20.C mpumenenuem napamiensHoro onepatopa GENERATE cocraButh onucanue
Ha s3pike VHDL apxurekTypbl AenuTens YacTOThl C  KOI(PQPHUIHMEHTOM
neneanst 1024, wWCHONB3ys TOJNBKO CYIIECTBYIONUNA MOIYNb JEITUTEIIS
4acTOTHl ¢ (PUKCUPOBAHHBIM KO3 (D(PHUIIMEHTOM JeneHus 2, ONUcaHue KOTOPOro
UMEET BU/I:

entity Div_freq is

port

(clock: in std_logic; -- Bxomo# curuan
clk: out std_logic -- BeIX01HOW cHUTHAIT
);

end Div_freq;

21.CocraButh ommcanue Ha s3bike VHDL mocnepoBarensHOro N-paspsaHOro
perucTpa ¢ BXoJI0M CUHXpPOHHOTO cOpoca Reset (akTuBHOE 3HaUeHUE — HU3KUI
noruueckuid ypoBeHsb). [lapamerp N onpeaennTh Kak HACTPOCUHYIO KOHCTaHTY
Generic.

BrixoaHOM MOPT — OUT U3 TTOCJIEAHETO TPUTTEPA PErUCTpa.

22.CocrtaButh onucanue Ha si3bike VHDL mnocnenoBatensHoro N-paspsigHoro
pEerucTpa ¢ BXOJOM pa3pelIeHUs CHHXPOHHOW mapasuieibHOW 3arpy3ku Load
(aKTUBHOE 3HAYEHUWE — BBICOKMH JorMueckuid ypoBeHb). Ilapamerp N
OIPEICIIUTh KaK HACTPOCUHYIO KoHCTaHTy Generic.

B kadecTBe BBIXOJHBIX MOPTOB OMNPEIEIUTH MaPAJUIENbHBIN KOJ (COIEPKUMOE

BCETr0) PErHCTpa U OUT U3 MOCIEAHETO TPUTTEPA PETUCTPA.
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23.CocrtaButh onucanue Ha s3pike VHDL 6e3 ucnosb3oBaHus omeparopa Case
nemudparopa 6X64 — muppPOBOro yCTpoMCcTBa, KOTOPOE CTAaBUT BXOJIHOMY 6-
pa3psiTHOMY BEKTOPY X BBIXOJHOW 64-paspsimHbiii BeKTOp Y, B KOTOPOM Ha
MO3UIIMK C HHIACKCOM | = X(10) HAXOAWTCS JIOTMYECKas CIUHUIA, a BCE

OCTAJIBHBIE Pa3psiAbl PABHBI HYIIIO.

24.C npumenenueMm napamienbHoro omneparopa GENERATE cocraButh
onucanue Ha a3pike VHDL apxuTekTypsbl 1oCiie10BaTENbHOIO PETUCTPA IS
XpaHEHUs! OJHOr0 OalTa JNaHHBIX, UCIOJb3Yys TOJBKO CYIIECTBYIOLUIUI MOAYIb
D-tpurrepa ¢ ymnpapnsromuM BxoaoM cOpoca Reset, TakroBeim BxogoMm ClK u
MH(POPMAIIMOHHBIM BX00M D, onucaHue KOToporo uMeeT BU/L:

entity D_trig is

port

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

)i
end Div_freq;

25.CocrtaButh onucanue Ha si3pike VHDL IIHMM-moxynsitopa, MO3BOJISIONIETO
IpeACTaBUTh 16 rpajganuii CpelHEero 3a Iepuoj] 3HAYEHUS BBIXOJHOTO

HaIpsI7KCHU.

26.CoctraButh omnucanne Ha s3eike VHDL mapamnensHoro N-paspsigHOro
perucTpa ¢ BXOJIOM AaCHUHXPOHHOro cOpoca Reset (akTuBHOE 3HAaueHHE —
HU3KUN Jornyeckuil ypoBeHb). [lapamerp N ompenenuth Kak HacTPOECUHYIO

koHcTaHTy Generic.

27.CoctaButh onmcanne Ha si3pike VHDL cymmupyromero cuetdymka ¢ BXOJIOM
ACMHXPOHHOTO cOpoca Reset (akTMBHOE 3Hau€HWE — BBICOKHH JIOTHUYECKUIN
YPOBCHb) M BXOAOM TaKTOBbIX HMIyibcoB Clk. Moaymp cuera Koo = 12.

Ob6ecnieunth pabOTy cUETYMKA I10 33 JHEMY (POHTY TAKTOBOTO CUTHAJIA.
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28.CoctaButh omnmcanue Ha sA3plke VHDL apxXuTekTypbl CYMMHPYIOIIETO
cyeTuynka ¢ MojayieM cuera 10, pabGoraromero mo mnepeaHemMy GpPOHTY
TaKTOBBIX HMMYJbCOB yactoTol 1 I, ecim uMmeeTrcs BBICOKOYACTOTHBIN
takToBBIM curHail Clk32 wacroroit 32,768 k't 1 VHDL-onucanue nenurens
JaCTOTHI, B KOTOPOM OTIpe/ieSIeHa CYITHOCTh BUA:
entity Div is
generic (M: natural := 8);
port
(clk: in std_logic; -- Bxomoii curnai
clk_out: out std_logic -- BEIXOaHOM CHUTHAI
);
end Div;

KoMmoHeHT pgenuTenss TMOAKIIOYUTh C HCMHOJb30BAHUEM NOMMEHOBAHHOTIO

IMPUCBOCHHA ITIOPTOB.

29.CocraButh omucanue Ha s3bike VHDL mocnenoBatenpHOro N-paspsiaHOro
perucTpa ¢ BXOJOM pa3pellicHUs] aCHHXPOHHOM MapasuienbHo# 3arpy3ku Load
(akTUBHOE 3HAaY€HHE — BBICOKMI JOrnyeckuii ypoeHb). Ilapamerp N
OIPEICTUTh KaK HaCTPOCUHYIO KOHCTaHTy Generic.

BeixogHO# mopT — OUT U3 MTOCICAHETO TPUITEPA PErUcTpa.

30.CocraButh onucanue Ha s3pike VHDL apxutekTypsl nudpoBoro yctpoictsa
C IIOMOILIBIO CTPYKTYPHOTO CTWJIA IporpaMMupoBanus. IIpu mnonkimrodeHun
KOMIIOHEHTOB B COJEpXKATEIbHOM YacCTH apXUTEKTYpbl IPUMEHUTH U
MTO3UIIMOHHOE, U IONMEHOBAHHOE MTOAKIIOUYEHUE TTOPTOB.

My _logic

po|MUX

D1 out &

Adr

L L - D_out
D|Trig| Q D | Trig [Q =

clk c c

”

N MV

a
b

A N

(¢}

31.CocraButh onucanue Ha si3pike VHDL reneparopa M-nocienoBaTeIbHOCTH C
HOPOKIAIOITUM MoTrHOMOM P(X) = 1 + X2 +x3 + x* + x° ¢ BxozoM pa3peuieHus

ACMHXPOHHOM MapayuiebHON 3arpy3ku Load (akTHBHOE 3HAUYE€HHE — BBICOKUM
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JIOTHYECKHI YpOBEHB) CTapTOBOI KoMOuHanuu Start_data.

32.CocraButh onucanue Ha si3pike VHDL reneparopa M-mociaenoBaTenbHOCTH C
nopoxxparomum nojauaomMoM P(X) = 1 + x* + x° ¢ BXxomoM paspemieHus
CUHXPOHHOH MapajuielbHON 3arpy3ku Load (akTMBHOE 3HAYCHHE — BBICOKHM

JIOTHYECKUI YPOBEHB) CTapTOBOM KoMOuHarmu Start_data.

33.CocraButh onucanue Ha s3bike VHDL reneparopa M-nocnenoBaTenbHOCTH C
nopoxaaromum nomuaoMoM P(X) = 1 + x2 + x® ¢ Bxomom paspenicHus
ACHHXPOHHOH MapasuiesibHON 3arpy3ku Load (akThBHOE 3HaU€HHE — BBICOKHIA

JIOTHYECKHI ypOBEHb) CTapTOBOI KoMOuHauu Start_data..

34.CocraButh onucanre Ha s3blke VHDL BpruMTaroniero cuerduka ¢ BXOIOM
CHHXPOHHOrO cOpoca Reset (akTuBHOE 3HAaY€HHE — BBICOKUN JIOTHMUECKUU
YpOBEHb) M BXOAOM TaKTOBbIX HMIyiIbcoB Clk. Moaymp cuera Koo = 14,

Ob6ecnieunth pabOTy cueTYMKA IO 33 JHEMY (PPOHTY TAKTOBOTO CUTHAIA.

35.CoctaButh onucanue Ha s3bike VHDL apxuTeKTypbl CyMMHPYIOLIETO
cueTuynka ¢ MoayiieM cueta 20, paboTaromiero mo 3agHemMy (PpOHTY TaKTOBBIX
MMIYJbCOB 4acTOoTOM 12 I'm, ecim wmeercss BBICOKOYACTOTHBIA TAKTOBBIN
curan clock gacroroit 24 MI'm u VHDL-onucanne aeauTenst 4acTOTHI, B
KOTOPOM OIIpPEJIEJIEHa CYITHOCTb BUA:

entity Divider is
generic (K: natural ;= 8);
port
(clk_in: in std_logic; -- Bxomoii curaan
clk_out: out std_logic -- BeIXOHOM CUTHAI
);
end Divider;
KommoneHt ACITUTCIIA IMIOAKIKOYNUTE C UCITOJIBb30BAHUEM TTO3UITMOHHOTO

IMPHUCBOCHUS ITOPTOB.

36.CocraButh onucanue Ha sa3bike VHDL peBepcuBHOr0 cueTunka ¢ MOJyJieM

cuera 12, TakKTOBBIM curHaIOM ClOCK M BXOJIOM yrpaBiieHUs! HApaBICHUEM
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caera plus_minus.

37.CoctaButh onmcanue Ha si3bike VHDL apxuTekTypsbl 1I1dpoBOro yCTpoicTBa

C MOMOHIBIO CTPYKTYPHOT'O CTHJIA IPOTrpaMMHUPOBAHUA. HpI/I IMOAKIIOYCHHNHN

KOMIIOHCHTOB B CO,Z[ep}KaTeJ'IBHOﬁ YaCTH ApPXUTCKTYPbBI IIPHUMCHHTL U

MMO3NUIOHMOHHOC, 1 IOMMCHOBAHHOC IMOJAKIOYCHHC IIOPTOB.

Black_Box_1

RST

Clock

A

QZ

~_|DO

MUX

8 D_out

out

Register

D
C

Qo0

yadr

My _logic

38.CocraButh onucanue Ha si3bike VHDL apxuTekTypsbl 111bpoBOro ycTpoicTBa

C MOMOMIBIO CTPYKTYPHOT'O CTHIIA IIPOTrpaMMHUPOBAHMUA. HpI/I IIOAKIOYCHHNHN

KOMIIOHEHTOB B COJICP)KATEJIBHOW 4YaCTU AapXUTEKTypbl NPUMEHUTH U

MMO3MIIMOHHOC, U ITOMMCHOBAHHOC IMOAKIIOYCHHUEC ITOPTOB. HpI/I 3aIlIpCIICHHBIX

UACHTH(PUKATOPAX 3aMEHUTh UX Ha pa3perieHHbIC.

NN

DO

<

Mo

D1

”

a
b
c

Adr]

clk

MUX

My_logic

2

Trig | Q

A |Comp| C

out

39.C mpumenenueM napamiensHoro onepatopa GENERATE cocraButh onucanue

Ha s3bike VHDL apxurekTypbl napamuielbHOrO PErUCTpa Ui XPaHEHUS

OHOTO OaiiTa MaHHBIX, HWCIOJB3YS TOJBKO CYIIECTBYIOIMI Moaynb D-

TPUTTEpA C YIPABISIIOIIAM BXOJOM YCTaHOBKH Set, TakroBbiM BXxomoMm ClK u

uH(GOPMAIIMOHHBIM BX00M D, onucanme KOTOporo uMeeT BU/L:

entity D_trig is

port

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

)i
end Div_freq;
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40.CocrtaButh onucanue Ha si3pike VHDL renepatopa M-mocneqoBaTeIbHOCTH C
nopoxxaaromum nonmuaoMoM P(X) = 1 + X + X3 + x* + X° ¢ BxogoM paspemienus
CUHXPOHHOU IMapajuieibHON 3arpy3ku Load (akTMBHOE 3HAYCHHWE — BBICOKHH

JIOTHYECKUI YPOBEHB) CTapTOBOM KoMOuHaruu Start_data.

41.CocraButh omnucanue Ha si3bike VHDL mnocnenoBatensHoro N-pazpsigHOro
perucTpa ¢ BXOJOM paspelleHus] aCHHXPOHHOW MapasuiebHo# 3arpy3ku Load
(akTUBHOE 3HAYE€HHE — BBICOKMH Jiorudeckudl ypoBeHn). Illapamerp N

OIPEJICIIUTh KaK HACTPOEUHYIO KoHCTaHTy Generic.

42.CocraButh onucanue Ha s3bike VHDL renepatopa M-nocienoBaTeIbHOCTH C
HOPOKIAIOIIMM ToJauHOMOM P(X) = 1 + X + X2 + x3 + x° ¢ Bxoj0M pa3peiieHus
CUHXPOHHOH MapayuieabHON 3arpy3ku Load (akTuBHOE 3HAUYECHHWE — BBICOKHIA

JIOTHYECKHI ypOBEHb) CTAPTOBOM KoMOuHaluu Start_data.

43.CocraButh onucanne Ha s3pike VHDL D-tpurrepa ¢ BxomamMu CHUHXPOHHOH
yctaHoBKM Set m  cuHxpoHHOro cOpoca Reset. PeanuzoBate 3amper
OJTHOBPEMEHHOM KOMOWHAIIUM aKTHBHBIX YypPOBHEW CHUTHAJIOB cOpoca W

YCTAaHOBKH U HE pearupoBaTh Ha HeEe.

44.CocrtaButh onucanue Ha s3bike VHDL renepatopa M-nocnenoBaTeabHOCTH €
nopoxaaromumM nomuaoMoM P(X) = 1 + X + X2 + x* + X° ¢ BxogoM paspemienus
ACMHXPOHHOM MapasuiebHoN 3arpy3ku Load (akTMBHOE 3HAYEHHE — BBICOKUH

JIOTHYECKUI YPOBEHB) CTapTOBOM KoMOuHaiuu Start_data.

45.CocraButh onucanue Ha s3bike VHDL renepatopa M-nocieqoBaTeIbHOCTH C
nopoxxaaromuM noimuHoMoM P(X) = 1 + X% + x® ¢ BxomoM paspemieHus
CUHXPOHHOH MapajuiesabHON 3arpy3ku Load (akTuBHOE 3HAYECHHUE — BBICOKHIA

JIOTHYECKHI ypOBEHB) CTAPTOBOM KomMOuHaluu Start_data.
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46. CocraButh onrcanue Ha si3bike VHDL apXuTeKTypbl CyMMUPYIOIIETO CYETYNKA C

MomayneM cdera 20, paboTaroniero no 3agHemMy GpoHTY TAKTOBBIX HMITYJIBCOB YAaCTOTOM
12 I'u, ecau UMeeTCs BBICOKOYACTOTHBIN TakToBLINM curdan clock yacroroii 24 MI'1 u
VHDL-onucanue nenurens 4acToThl, B KOTOPOM OIpEesieHa CYIITHOCTh BUJIA:
entity Divider is
generic (K: natural := 8);
port
(clk_in: in std_logic; -- Bxomoii curHan
clk_out: out std_logic -- BeIxoaHO# cUrHAT
)i
end Divider;

KoMmoHeHT fenurens NoAKI0YUTh C UCIIOJIb30BaHUEM MTO3ULIMOHHOTO TPUCBOEHHUS ITOPTOB.

47.CocraButh onucanue Ha si3bike VHDL napannensnoro N-paspsigHoro
perucTpa ¢ BX0J0M aCHHXPOHHOro cOpoca Reset (akTuBHOE 3HaUEHUE —
BBICOKHUH JIornueckuil ypoBeHs). [lapamerp N ornpenenuts Kak HaCTPOCUHYIO

koHcTaHTy Generic.

48.CocraButh onucanue Ha si3bike VHDL nenurtens gacToThl ¢ K03 GUITMEHTOM
neneHrss N U CKBaKHOCTBIO BBIXOJHOTO curHajia 4. [Tapamerp N ompeaenutsb

Kak FJIO6aJII>Hy1-O KOHCTAHTY, KOTOpas 3a1aCTCA B ITAKCTC.
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Bomnpocs! k 3k3ameny (3aouHasi Gopma 00yueHuU)

Apxurextypa [IJIMUC tunoB CPLD u FPGA. TlpeumytiiecTBa 1 HEIOCTaTKU.

Jlexcuueckue snemeHThI a3bika VHDL.

Tunel nanuaeix B VHDL. Ctangaptabie Tinbl. OObSIBICHNE THTIA U ITOJITHIIA.

Tun std_logic.

O6bexThl B VHDL. Onucanue cymHocTH.

ApxuTekTypa 00beKTa (CYIIHOCTH).

CurHanisl ¥ IPOLIECCHI.

CTpyKTypHBIN CTHIIb omucaHus 00bekToB. [lojkimroueHne mpoeKkTa K MPOEKTY

BEpXHEro ypoBHs. [103ulilnoHHOE ¥ MOMMEHOBAHHOE IPUCBOCHHE.

9. Onepamuu B s3pike VHDL. Tlpuopurter omeparuif. OCOOEHHOCTH CpaBHEHUS
CUTHAJIOB ¥ TICPEMCHHBIX Pa3HOU pa3psTHOCTH.

10.ITepemennsic B VHDL. Pazauna Mexay nepeMeHHON U CUTHAJIOM.

11. Arperat. KBanuduuupoBanHoe BeipaxeHue. MiMsi ¢ MHAEKCOM U UMSI-BbIpe3Ka.

12.Hactpoeunas koncranta Generic. Omnucanue CymHOCTH ¢ KoHcTaHTOM Generic.
[TonkmroyeHrEe KOMIIOHEHTA C HACTPOSYHOM KOHCTAHTOM K TPOEKTY BEPXHETO
YPOBHH.

13.Konctantsl 1 maketsl B VHDL. [TogkmtodyeHue nakeTa K MpOeKTy.

14. ®yHK1MU npeoOpa3zoBaHuUs TUIIOB.

15.0mneparopsr If u Case.

16.0Omepatop With ... Select. Omnepatop ycIOBHOrO Ha3HAYCHUs CHUTHaja
(Conditional Signal Assignment).

17.0Omnepatop renepanuu Generate.

18.0Omnepatops! nukia For ... Loop u While.

19.3anmcu.

20.1{udpoeie xkoneunsie aBromMaTsl (LIKA). Ommcanme LIKA ¢ ucmonb3oBanuem
OIepaTopoB Mpolecca Mo 3aJaHHON AUarpaMMe COCTOSIHUH.

21.Untepdetic JITAG.

22 1IIUM-moyastop.

23.'eneparop M-mocienoBaTeILHOCTH.

24.CtopoxeBoi Taitmep.

25.YepecnepuoIHbIM KOMIIEHCATOP.

O NN RE

CocraBui
K.T.H., AoueHT kadgeapsl PTC / N.C. Xomomnos /
3aB. kadpeapoii PTC, n.1.H., npodeccop / B.W. Komenes /

Onepatop 240 000 "Komnanus "TeH3op"

[IOKYMEHT NOANUCAH 3nEkTPoHHO B8anmcbio

noanncAHO ®reoy BO "PrPTY", PIPTY, Kowenes Butanuii iBaHoBWyY, 05.11.24 12:29 (MSK) MpocTas nognucb
3aBeaytowmii kacbeapoii PTC




