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O1neHOYHBIE MaTEPHUAIIBI — 3TO COBOKYITHOCTh Y4€OHO-METOINYECKUX MaTepUaIOB
(KOHTPONBHBIX 3a7aHUM, onucaHuil GOpM U MPOIEAYP), MPEAHAZHAYCHHBIX JIJISI OLICHKU
KAuecTBa OCBOEHMS OOYyYalIIMMHCS [JAHHOM JUCUUIUIMHBI KaK YacTH OCHOBHOW
npodeCCUOHAIBHONM 00pa30BaTEIbHON MPOrpaMMBI.

[lear — OIEHUTH COOTBETCTBUE 3HAHUW, YMEHUH M YPOBHS MPHUOOPETEHHBIX
KOMITETCHIIUM, 00yYarolmuxcsi 1eiasiM U TpeOOBaHUSIM OCHOBHOM MpoQecCHOHATbHON
oOpa3oBaTeNpHOM NpOrpaMMbl B XOJA€ TNPOBEACHMUS TEKYIIEro KOHTPOJS MU
IIPOMEKYTOUYHOU ATTECTALUU.

OcHoBHass 3amaya — oOOecCIeYuTh OLIEHKY YPOBHS C(HOPMHPOBAHHOCTH
OOLIEKYIbTYPHBIX, OOHIENPO(ECCHOHANBHBIX W MNPO(EeCCHOHATBHBIX KOMIIETEHIUH,
npruoOpeTaeMbIX 00y4YaroIMMCsl B COOTBETCTBUU C 3TUMH TPEOOBAHUSIMU.

KoHTposnb 3Hanuii npoBoautcs B (popmMe TEKyIIEro KOHTPOJISI U MIPOMEKYTOUHOM
aTTecTaluu.

Texymmii KOHTPOJIb YCIIEBAEMOCTU MPOBOAMUTCS C LIETBIO ONPEICIICHHS CTEIIEHU
YCBOEHUS y4eOHOro Marepuana, CBOEBPEMEHHOTO BBISBICHHUS U yCTPaHCHUS
HEJOCTaTKOB B TMOATOTOBKE OOYYarOIIMXCS M MPUHATHS HEOOXOAUMBIX MeEp II0
COBEPIIICHCTBOBAHUIO METOAMKHU TMPENoJaBaHusl y4eOHOW TUCIUTUIMHBI (MOIYJIS),
opranu3zanu paboThl OOYYAIOIIMXCS B XOA€ YYEOHBIX 3aHATUH M OKa3aHUS WM
VHJIMBUTyaJIbHOW TOMOIIY.

K KOHTpomo Tekymien ycreBaeéMOCTH OTHOCATCS NMPOBEPKA 3HAHUM, YMEHHU U
HaBBIKOB, MPUOOPETEHHBIX OOYYAIOUIMMUCS B XOJ€ BBINOJHEHUS] WHIUBHUAYaJTbHBIX
3aJlaHUi Ha MPAKTUYECKUX 3aHATUSAX U J1abopaTtopHbix paborax. Ilpu oneHuBaHuun
pE3yNbTAaTOB OCBOCHHUS MPAKTHUYECKUX 3aHATUN W Ja0OpaTOpPHBIX pabOT MpPUMEHSAETCS
[IKajga OLEHKU «3a4Te€HO — He 3auTeHo». KonumdecTBo 1a00paTOpHBIX M MPAKTUYECKHUX
paboT ¥ X TeMaTuKa orpejaesieHa paboyeil mporpaMMoi AMCHUIUIUHBI, YTBEPKACHHON
3aBeAYIOIMUM Kadeapon.

Pe3ynbTaT  BBINOMHEHUA  KaXXJIOTO HMHAWBUIYAIbHOTO  3aJaHUsA  JIOJDKEH
COOTBETCTBOBATh BCEM KpPHUTEpPUSM OLEHKH B COOTBETCTBUU C KOMIIETCHIUSIMM,
YCTaHOBJICHHBIMH JIJIs1 3aJaHHOTO pa3jiesia JUCHIUILIUHBI.

[IpoMeXyTOUHBI KOHTPOJb IO JAMCLUIUIMHE OCYIIECTBIISIETCS MPOBEIECHUEM
TEOpeTHUECKOro 3a4era (ouHast popma 00yueHus), sk3amMeHa (ouHas hopma o0yueHus, 4
rojia), TCOPETUYECKOIO 3a4eTa B BECEHHEM CEMECTpPE U 3K3aMEHAa B OCEHHEM (3aoyHas
dbopma oOyueHus, 5 1er).

dopMa IpoBENIEHUS TEOPETUYECKOI0 3aueTa — BBIMIOJHEHUE TECTOBOTO 3aJaHUs
—pelieHust 3aja4u 1o pa3zpadboTke nmporpaMmbl Ha sizbike VHDL as onucanust J0TUKH
paboThl IU(PPOBOTO YCTPOUCTRA.

dopMa mpoBelleHUS OHK3aMEHAa — TMCHBMEHHBIH OTBET IO YTBEPXKICHHBIM
HK3aMEHAIMOHHBIM OwmiieraMm, cHOpPMYJIHMPOBAaHHBIM C Y4YE€TOM COJEpKaHUS y4eOHOMH
JTUCIUIUTHHBL. B 9K3aMeHaIMOHHBIN OWJIET BKIIFOYAETCS JBa TCOPETUUYECKUX BOMPOCa U
onHa 3anayva. [locne BBIMONHEHUSI MUCbMEHHON paboThl 00y4aeMOro MpOU3BOJUTCS €€
OLIEHKA MpPEeToAaBaTeyeM U, P He0OX0IMMOCTH, MPOBOIUTCS TeopeTudeckas oecesa c
00y4JaeMbIM ISl yTOUHEHHS K3aMEHAIIMOHHOM OIEHKH.
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Kputepun onenuBanusi ypoBHS C(OPMUPOBAHHOCTH KOMIETEHLIMN B Ipoliecce
BBITIOJIHEHUSI TAOOPATOPHBIX padOT U MPAKTUYECKUX 3aAHITHIM:

" 41%-60% mpaBHIBHBIX ~ OTBETOB  COOTBETCTBYET  IOPOTOBOMY  YPOBHIO
c(OpMHPOBAHHOCTH KOMIIETEHIIMN HA JAHHOM 3Tare ee (OpMUPOBAHHUS;
61%-80% npaBUIBHBIX OTBETOB COOTBETCTBYET IIPOJBHUHYTOMY YPOBHIO
c(hOpMHPOBAHHOCTH KOMIIETEHIIMU HA JAaHHOM 3Tare ee (OpMUPOBAHUS;
81%-100% npaBuIBHBIX OTBETOB  COOTBETCTBYET  O3TAJOHHOMY  YPOBHIO
c(hOpMHPOBAHHOCTH KOMIIETEHIIMU HA JaHHOM 3Tarie ee (POPMUPOBAHMUS.
CdopMupoBaHHOCTh YpPOBHS KOMIIETEHLIUH HE HUXKE TOPOTOBOTO SIBISIETCS

OCHOBAaHHMEM JIJIsl JOMyCKa OOydYaromerocs K MpoMeXyTOYHOM aTTecTaldyd MO JTaHHON
TUCLUILIHE.

DopMOM MPOMEKYTOUYHOM aTTECTAMM 110 JAHHOW JUCHUIUIMHE I OYHOM
dhopMbI 0O0yUCHUS SBIISICTCS

11 OYHOM (pOpMBI 0OYUEHHSI — 3a4UeT, olleHuBaeMbli 1o npuusaToit B ®I'bOY BO
«PI'PTVY» cucreMe: «3aU4TeHO» / «HE 3aUTCHOY,

JUTs 3a04HOM (hopMbI 00yUeHus (4 To/1a) — PK3aMEH, OIIEHUBAEMBbIH IO TPUHSATOMN B
OI'bOY BO «PI'PTY» ueThlpexOalibHONM CHCTEME: «HEYJOBJIETBOPUTEILHOY,
«YJOBJIETBOPUTENBHOY, «XOPOILIO» U «OTIUUHO.

Juist 3a04HOM (popMbl 0OyueHus (5 JeT) — 3a4er, OIEHUBAEMbI MO MPUHATON B
OI'BOY BO «PI'PTY» cucreme: «3auTeHO» / «HE 3aUTCHO» M dK3aMEH, OIICHHBACMBIH
no npunstod B OIBOY BO  «PI'PTY»  uerblpexOamyibHOM  CUCTEME:
«HEYIOBJIETBOPUTEIIBHOY, yIOBIETBOPUTEIIBHOY, «XOPOLIO» U KOTIINYHOM.

Kpurepuu oneHnBanusi mpoMeXyTOUHON aTTeCTallMy MpeACTaBiIeHbl B Tabmule 1.

Tabnuna 1 - Kputepun onieHuBaHuS TPOMEKYTOYHOM aTTecTanuu (JJabopaTopHbIe U
MPAKTUYECKUE 3aHATHSI, TCOPETUUECKUI 3a4€T, IK3aMEH )

HIkaJyia oueHnBaHUA Kpurepuu oneHnBanus

«3a4YTEHO» CTYJEHT J0JIZKEeH: [TPOJEMOHCTPUPOBATh 00IIee 3HaHNE
U3y4aeMOro MaTepHalla; 3HaTb OCHOBHYIO PEKOMEHyEMYIO
IPOrpaMMO TUCIUIUIMHBI Y4eOHYIO JINTEPATypPy; YMETh
CTPOUTH OTBET B COOTBETCTBHU CO CTPYKTYPOU H31araeéMoro
BOIMPOCa; MOKa3aTh 00111ee BIaICHUE MOHATUIHHBIM
anmnapaTroM JUCUUIUIMHBL, YMETh YCTPAHUTh JOMYIIEHHBIE
NOTPEIIHOCTH B OTBETE HA TEOPETUUECKUE BOIIPOCHI W/UIIH
IIPU BBITTOJIHEHUH TPAKTUYECKUX 3aJaHU 110 PYKOBOJICTBOM
npenojasaress, JM00 (Mpy HEMPaBUILHOM BBINOJIHEHUU
IPAKTHYECKOT0 3aJjaHKsl) 10 YKa3aHHIO PENo/1aBaTels
BBINIOJIHUTH APYTHE MPAKTUYECKUE 3a/IaHUsI TOTO K€ pa3zelia
JUCLUIUIMHBIL.




«HE 3aYTCHO»

CTABUTCH B CJIy4ae: HE3HAHUS 3HAYMTEIIbHON 4acTu
MPOrpaMMHOT0 MaTepuasa; He BIaJCHUS NOHATUUHBIM
anmapaToM JUCITUTUTMHBL, CYIIIECTBEHHBIX OMIMOOK MPU
U3JI0KEHUM YYEOHOT0 MaTepuaia; HEyMEHHUs CTPOUTh OTBET B
COOTBETCTBHUM CO CTPYKTYPOH M31aracMoro BOIpoca;
HEYMEHUS JIeJIaTh BBIBOJIBI 110 U3J1ara€MOMY MaTEepUAIy.
OueHka «He 3a4TEHO» TAaK)KE CTABUTCA CTYJICHTaM, KOTOPbIE
HE BBITIOJTHUJIN U 3aIUTWIN JTa00paTOpHbIE pabOTHI U
MPaKTHUYECKUE 3aHATHSI, PETyCMOTPEHHBIE pabouei
MIPOTrPaMMON.

«OTJINIHO»

«OTAMYHO» 3aCTyKUBACT CTYJEHT, OOHAPYKUBIIUN
BCECTOPOHHEE, CUCTEMATUYECKOE U TITyOOKOE 3HaHHE
y4eOHO-IIPOrpaMMHOT0 MaTepuaia, yMeHue cBOOOHO
BBIITOJIHATD 3aJaHus, IPELYCMOTPEHHBIE IPOIPAMMOHN,
YCBOUBIIHMMI OCHOBHYIO M 3HAKOMBIH C IOITOJIHUTEIBHON
JUTEpPaATypOr, peKOMEHIOBaHHOM ITporpaMmoit. Kak npasuio,
OLICHKA «OTJIMYHO» BBICTABIISIETCS CTYAEHTAaM, YCBOUBIINM
B3aMMOCBSI3b OCHOBHBIX MMOHATHI TUCIUILIMHBI B UX
3HAYEHUU Uil puodperaeMoit mpodeccuu, MPosIBUBLLIUM
TBOPUYECKNE CIIOCOOHOCTH B IOHUMAaHUM, U3JI0)KEHUU U
MCI0JIb30BAaHUH Y4€OHO-IIPOrpaMMHOTr0 MaTepuaia.

«XOpoIo»

«Xopomioy» 3acyXKHBAET CTYJEHT, OOHAPYKUBIIUN TTOJIHOE
3HaHUE YYeOHO-IIPOTPaMMHOTO MaTepHrala, yCIeIIHO
BBITIOJTHSIIOIINI IPETyCMOTPEHHBIE B POrpaMMe 3a1aHus,
YCBOUBIIIMI OCHOBHYIO JIUTEPATyPY, PEKOMEHIOBAaHHYIO B
nporpamme. Kak npaBuiio, OlleHKa «XOPOII0» BbICTABIISAECTCS
CTYyJICHTaM, MOKa3aBIIUM CUCTEMATHUYECKUN XapaKTep 3HAHUM
M0 AUCIUILIIMHE U CIIOCOOHBIM K UX CAMOCTOSATEIILHOMY
MOTIOJITHEHUIO U OOHOBJICHUIO B X0JI€ JIaJibHEUIIIeH yueOHoM
paboThI ¥ Mpo(ecCHOHANTBHON ACATEILHOCTH.

«YAOBJIETBOPUTEJIBHO»

«Y10BJICTBOPHUTEJIBbHO)» 3aCIIyKUBAET CTY/IEHT,
OOHAPY>KUBIIIHIA 3HAHUSI OCHOBHOTO Y4EOHO-TTPOTrPAMMHOTO
MaTepuaia B 00beMe, HeOOXOAMMOM IS JalibHEHIe yueOnl
Y PEJCTOSIIIEH pabOThI O CIIEHUATBHOCTH, CITPABIISIOIUNCS
C BBINOJHEHUEM 33JIaHUM, TPETYCMOTPEHHBIX POTPAMMOH,
3HAKOMBIM C OCHOBHOM JIUTEPATYPOH, PEKOMEHI0BAHHOM
nporpammoit. Kak mpaBuiio, orieHKa «yJ1I0BJIETBOPUTEITHLHO
BBICTaBJISIETCS CTYI€HTaM, JOITYCTUBILIKUM MOTPEUTHOCTH B
OTBETE HA DK3aMEHE U IIPU BBIIOJIHEHUH K3aMEHAMOHHBIX
3aJlaHui, HO 00JIaJatoIMM HEOOXOIMMBIMH 3HAHUSAMH JJIS1 UX
YCTPaHEHHsI 10 PYKOBOJICTBOM IIPENIOAABATEIIS.




«He «Heya0BJIeTBOPUTEJIBHO» BBICTABIISECTCS CTYICHTY,
YAOBJIETBOPUTEIbHO» | OOHAPYKUBIIEMY MTPOOENBI B 3HAHUSIX OCHOBHOT'O y4eOHO-
IIPOrPaMMHOTI0 Marepuaia, Oy CTUBLIEMY
IPUHIMIHATbHBIE OIIMOKHU B BBITIOJHEHUN
IIPEAYCMOTPEHHBIX ITpOorpaMmont 3anannid. Kak npasuino,
OLICHKA «HEYJOBJIETBOPUTEIBHO)» CTABUTCA CTYyACHTAM,
KOTOPbIE HE MOT'YT IPOJOJIKUTH O0yUYE€HHUE WU MPUCTYITUTH K
1po(heCCUOHATILHON JEATENLHOCTH 110 OKOHYaHUU By3a 0€3
JOTIOJTHUTENBHBIX 3aHATHHI 110 COOTBETCTBYIOIIECH
JUCLIUILIHE.

KoHTpoJibHBbIE BONPOCHI JISl 3aIIIMTHI JIA00PATOPHBIX padoT
. Knmaccuduxarus MuKpocxeM mporpaMMHUPyEMOM JIOTHKH.
. Cranpaptueie, cinoxuble [IJIMC wu nporpaMmupyeMble — IOJIb30BATENIEM
BEHTWJIbHBIE MATPUIIbI.

3. bazoBeie = maTpuuHble  KpucTauibl.  OCHOBHBIE  CBOMCTBA  MHKPOCXEM

IIPOTPAMMHUPYEMOMU JIOTUKH.

O6mwue cporictea ITJIMC.

CPLD — cnoHbI€ IPOrpaMMHUPYEMBIE JJIOTHUECKUE YCTPONCTBA.

Cxema nporpammupyemont Matpuiibl coequnenuit CPLD.

CxeMa nepeiayi CUTHAJIOB U3 MAaTPUIbl COEAMHEHUH B (DYHKIIMOHAIbHBIN OJIOK.

Crpykrypa ¢ynknuoHanpHoro Omnoka CPLD. FPGA — mnporpammupyembie

M0JIb30BATEJIEM BEHTUJIbHBIE MATPHUIIBI.

9. Crpykrypa FPGA. ®ynkunonanbabie 010ku FPGA.

10.IIJTUC tuna «CucteMa Ha KPUCTAJLIE.

11.Cxema noruueckon s4euKHu.

12.Peanuzanus uuppoBbIX (pparMeHTOB B PopMe MOTy3aKa3HbIX KPUCTAILIIOB.

13.1IpoekTrpoBaHUE MUKPOIIPOLIECCOPHBIX (PPArMEHTOB CUCTEM.

14.CpenctBa u Metojbl otinanku. JTAG — uarepdeiic.

15.Apxurexrypa BUC, ucnomnp3yromeid MeTo TpaHuYHOTO CKAHUPOBAHHS.

16. Tpauncnioptabiit Mexanusm JTAG-unrepdeiica.

17.Pexxumbl, oOecrieurBaeMble METOAOM I'PAHUYHOTO CKAaHUPOBAHUSI.

18.Ctpykrypa ckanupyromend  g4evikd. (OCHOBHbBIE  KOMaHIbl TPAHUYHOTO
CKaHMPOBAHMSI.

19.1IporpamMmmHasi mojaep:xkka TecTUpoBaHus. CucteMHble (YHKIMM HAa OCHOBE
JTAG-untepdeiica.

20.13pIKkn OonMCaHUs JUCKPETHBIX YCTPOMCTB. OCHOBHBIE 3iIeMEHTHI sA3bika VHDL.
HDL-nporpamma - Moz1€J1b IPOEKTUPYEMOTO YCTPOMCTBA.

21.ITpuHUHMNBI UHTEPHPETALMU TOBEICHUS JUCKPETHBIX YCTPOMICTB CpelICTBaAaMU
MOJIETITUPOBAHUS.

22 513p1k VHDL kak nporpammuas cucrema. AndaBUT MOJAECTUPOBAHUS

23.0OCHOBHBIE 2JIEMEHTHI M KOHCTPYKIIUU s3bIKA. neHTUPHUKATOPBI.
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24 . Kmouessle cnoBa. JIutepansl. Oneparopsl. Paznenurenu. Kommentapuu.

25.®PopMa 3a1aHUsI CMUHTAKCUYECKUX KOHCTPYKLMi sizbika VHDL.

26.Tunsl. Knaccudukanus tuno. OCHOBHBIE THIIBI JaHHBIX si3bika VHDL.

27.Nexnapanuu. Koncrantel. Curnansl. [lepemennsie. JlenbTa-3aaeprka.

28.0nepanuu sa3pika VHDL. [Iponeccsi.

29.UnTepdeiic u apxuTeKkTypa 00beKTa.

30. ATpuOyTHI.

31.I1ocnenoBarenbHble onepaTopbl. Oneparop oxkujgaHus coobiTus wait. Oneparop
if. Onepa-Top case. Onepatop null.

32.0neparop uukia.

33.0mnepatop next . Oneparop exit

34 Ilpouenypsl u QyHKITUU

35.11apamenbHble  omepaTtopbl. OmepaTop process, OMNEpaTop MNapaieIbHOTO
COOOIIeHUS], OTIEPATOP MAPAIIETLHOTO BBI30BA MPOIIEAYPHI, OTIEPATOP YCIOBHOTO
HAa3HAUYCHUS CHTHaja, orepaTop select BHIOOPOYHOTO HA3HAUEHUS MPOIEAYPHI,
omnepaTop KOHKpETU3aluu (CO3[aHUs IK3EMIUISIpA) KOMIIOHEHTa, MapauleIbHbIN
orepaTop reHepamnuu generate, onepatop block (6710k).

36.Ctunu nporpammupoBanusi Ha VHDL. TloBeneHueckuii cTuib, CTUJIb MOTOKOB
JAHHBIX, CTPYKTYPHBIN CTUJIb.

37.Crpykrypa npoekta Ha VHDL. Cunrakcuc onmcanws library.

38.I1aker std_logic 1164, paspemiaromias GpyHKIIHS.

39.01manka VHDL-onmcanuii.

40.CunTe3upyemMoe noIMHOKecTBO s3bika VHDL.

41.CxemMHas peanu3alys JOTHUYeCKOTO BbIpa-KeHus A1 Tumna bit.

42 Tlpumep cXeMHOM peanu3aiuy JOTHIECKUX BhIpAKEHUH THIa bit_vector

43.CxemHast peanu3arsi apuPMETHUECKUX OMNEPAaTOPOB, CXEMHAs peanr3alus

OIIepaTOPOB YIIPABJICHHUS.

KoHTpoJibHBIE BONIPOCHI /ISl OEHKH CPOPMUPOBAHHOCTH KOMIIETEHIIMI

Pa3pemennblie naentugukatopsl B VHDL.

Tun std_logic.

O6BsiBrienne cyuHoctd B VHDL.

Kakue »5rmeMeHTBl OOBSABISIOTCS B JACKIAPATUBHOM YaCTU  apXUTEKTYpPbI

IIPOrpamMMbI?

Kakue areMeHThI 00BSIBISIOTCS B ACKIapaTUBHOM YacTH Tpoiiecca’?

MosxHO 1 00BABUTH BHYTPH Mporiecca curnan’? [louemy?

Mo:xHO 1 00BSIBUTH BHYTPH Tpoliecca apyroi npoiecc? [Houemy?

[TouMeHOBaHHOE U MTO3UITMOHHOE MOJKIIFOYEHUE TOPTOB KOMITIOHEHTA.

9. Curnanet B VHDL.

10.1Tpoueccel B VHDL.

11.CunxpoHHBIE U ACUHXPOHHBIE JCHCTBUS.

12.0nucanuie TpUrrepoB U perucTpoB Ha a3bike VHDL.

13.Hactpoeunsie koncTanTsl B VHDL.

e
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14.1Taketst B VHDL.
15.3anucu 8 VHDL.
16.1ludpossie aBTOMaTHl Mypa u Mum.



IIpuMepsI 3a1a4 1Sl NPAKTUHYECKUX 3aHATHH M TEOPETHYECKOT0 3a4eTa
(ounas popma 00yueHus)

1. CocraButh onucanue Ha si3pike VHDL renepatopa M-nocneqoBaTeIbHOCTH €
HOPOXIAIOMUM ToauHOMOM P(x) = 1 + x*> + x> ¢ BX0#OM pa3pelieHus
ACMHXPOHHOW MapasienbHol 3arpy3ku Load (aKTUBHOE 3HAUEHUE — BBICOKHI

JIOTUYECKUN YPOBEHB) CTAPTOBOM KoMOWHanuu Start data.

2. CocraButh omnmcanue Ha s3bike VHDL mapannensHoro N-paspsaHOro
pErucTpa ¢ ACMHXPOHHBIM BXOJOM pAa3pElICHUs] TAaKTOBBIX HMIIYJIBCOB €ha
(akTUBHOE 3HAYE€HHE — BBICOKMH JorHuueckuii ypoBeHb). Ilapamerp N
ONPEACTUTh KaK TIJIO0ANbHYI0 KOHCTaHTY, KOTOpas 3aJacTcsi B TIaKeTe.

O6ecnieunth paboOTy peructpa no 3aaHeMy GpOHTY TAKTOBOTO CUTHAJIA.

3. CocraButh onucanue Ha sa3blke VHDL HIMM-monynsaTopa, MO3BOJISIIOIIETO
npeAcTaBuTh 128 rpajganuii cpeAHEro 3a NEPUOJ 3HAYEHUS BBIXOAHOTO

HaIps>KCHUS.

4. CocraButh onucanue Ha si3pike VHDL nenutens 4yactoTel ¢ KO3 PUIIMEHTOM
nenenus 12000000 m ckBa))HOCTHIO BeIXOAHOTO curHana (. Ilapamerp Q

ONpENENUTh KaK HACTPOCUHYIO KOHCTaHTy Generic.

5. CocraButh onucanne Ha sA3pike VHDL apxuTekTypbl BBIYMTAOIIETO
CUYeTYMKa C MOJIyJieM cuyeTa 6, paboTarmiero mno 3agHemMy (pOHTY TaKTOBBIX
UMITYJIbCOB yacToTo 1 I'm, eciim mmeeTcs TakToOBBIN curHai clk dacroroit 50
't 1 VHDL-onucanue nenuresns 4acToThl, B KOTOPOM OIIPENIEJIEHA CYIIHOCTh
BHU/JIA:
entity Divider is
generic (M: natural := 8);
port
(clk_in: in std_logic; -- BX00i1 curnan
clk out: out std logic -- BBIXOAHOM cUTHAT
);
end Divider;

KommoHeHT aenuTens NoAKIIOYUTE C UCII0JIb30BaHMEM IOMMEHOBAHHOT'O

IMPUCBOCHUA IIOPTOB.




6. CocraButh onucanue Ha s3pike VHDL cropokeBoro rtaiimepa ¢ MOIyJem

cueta N, 3aJaHHBIM B BHJI€ HACTPOCYHOU KOHCTAaHTHI Generic.

7. CoctaBuTh omnucanue Ha a3blke VHDL Brlumraromero cueTymka ¢ BXOJIOM
ACMHXPOHHOW YCTaHOBKM Sef (aKTMBHOE 3HAYECHHE — BBICOKUN JIOTUYECKUU
YPOBEHb, IO KOTOPOMY CYETYMK NPHHUMAET MaKCHUMajbHOE 3HA4YCHUE) U

BXO0JIOM TaKTOBBIX UMITYJILCOB clk. Moayinb cuera K., = 32.

8. CocraButh ommcanne Ha sizbike VHDL 06e3 mcmonbs3oBanms omeparopa case
nemungdparopa 5x32 — HUPPOBOTO yCTPOMCTBA, KOTOPOE CTABUT BXOAHOMY S-
pa3psIHOMY BEKTOpPY X BBIXOJHOM 32-pa3psOHbId BEKTOpP Y, B KOTOPOM Ha
HNO3ULIMU C HHAEKCOM i = X(j9) HAXOAMTCSA JIOTMYECKas €AMHUIA, a BCE

OCTAJIBHBIC Pa3pPAAbl paBHBI HYJIHO.

9. CocraBUTh ONKMCaHUE HA C Module 1 Module 2
SI3BIKE VHDL o1 |, 31 1 soH | §S1
APXHTEKTYPHI HUPPOBOTO  pp : . A8l 3| s __T
YCTPOHCTBA  C IMOMOWIBIO 5 ¢ | 2| © s
CTPYKTYPHOI'O CTHJIA : :
nporpammupoBanus. Ilpu My logic
HOMKIOWEHHH oo s
KOMIIOHEHTOB B
coaepKaTeIbHON 4acTu
aApXUTEKTYpPbl IPUMEHUTH U
MO3ULIMOHHOE, "

NOMMEHOBAaHHOE

MOAKIIFOYCHHUC ITOPTOB.

10.CocraButs omnmcanue Ha s3bike VHDL mapamnensHoro N-pa3psigHOTO
perucTpa C BXOJOM CHUHXPOHHOW YCTAaHOBKM Sef (aKTUBHOE 3HAYCHUE
—BBICOKMH JIOTUUECKUN YpPOBEHb, MO KOTOPOMY BCE Pa3psabl NPUHUMAIOT
eqMHUYHOE coctosiHue). [lapamerp N  ompeaenuTh Kak —TJIOOATBHYIO

KOHCTAHTY, KOTOpas 3a4aCTCA B IIAKCTC.




11.CocTaBUTh OINKWCAHHUE HA S3BIKE : Black_Box_1 Trig

VHDL apxutekTypsl 1I1ppOBOTO §1;—4“A cH p 5D Qg—om
yCTpPOMCTBA C TTOMOIIBIO s D c - out2
CTPYKTYPHOT'O CTHJISI ' |+ vy fogic
HPOrPAMMUPOBAHIIS. Mp e
HOJKTFOUCHUH  KOMIIOHCHTOB B

COAEPKATEIbHON JacTHU

apXUTEKTYypbl  NPUMEHUTb U
MMO3ULIUOHHOE, U MOUMEHOBAHHOE
NnoAKJIroueHue  nopros.  Ilpu
HaJU4YUM HAa CTPYKTYpHOU CXeMe
3aMpeIIeHHBIX HACHTU(DUKATOPOB
3aMEHUTh UX HA pa3pEIICHHBIE.

12.CocraButh onucanue Ha si3bike VHDL D-Tpurrepa ¢ Bxogamu acHHXpOHHOMU
YCTaHOBKU Sef U CUHXPOHHOTO cOpoca Reset. ObecnieunTs paboTy TpUrrepa mo

3aiHeEMY ()POHTY TAKTOBOI'O CUTHAJIA.

13.CocraButh onucanue Ha a3pike VHDL nenurenst yactoTsl ¢ koapdhuuueHTOM
neneHuss N U CKBaXKHOCTBIO BBIXOJHOro curhana 4. Ilapamerp N onpenenuts
KakK TJI00aJbHYI0 KOHCTaHTY, KOTOpas 3ajaeTcs B makere. BbIxoaHo# curHai

ACIIUTCII JOJKCH HAYNHATHCA C HU3KOI'O JIOTUYCCKOT'O YPOBHA.

14.CocraButh onmcanue Ha s3pike VHDL D-tpurrepa ¢ Bxogamy aCMHXpOHHOU
YCTAaHOBKH Sef ¥ aCHHXPOHHOTO cOpoca Reset. Peanm3oBaTh 3amper
OJIHOBPEMEHHON KOMOMHAIIMM AaKTUBHBIX YPOBHEH CHUTHaloB cOpoca W

YCTAHOBKH U HC pCarupoBaThb Ha HCC.
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15. CocraButh onucanme Ha s3pike VHDL apxurekTypnl 1udposoro
YCTPOMCTBA C TIOMOIIBIO CTPYKTYpPHOTO CTHJS TMporpammupoBanus. [lpu
MOAKIIOUEHUN KOMIIOHEHTOB B  COJEPXKATEIbHOM YacTH apXUTEKTYpPhI
MPUMEHUTh U TMO3WLMOHHOE, W MOMMEHOBAHHOE MOAKIIOYeHHE TopToB. Ilpu
HaJMYUU Ha CTPYKTYPHOM CXeMe 3alpelleHHbIX UJICHTU(UKATOPOB 3aMEHUTH

UX Ha pa3peuieHHbIE.

Trig Trig L Trig

Clk :

My _logic

16.CocraButh onucanue Ha si3bike VHDL penurens yactotsl ¢ k03QhuIueHTOM
nesneHust N 1 CKBaKHOCTBIO BBIXOJHOIO CUTHajla 2 ¢ aCUHXPOHHBIM BXOJOM
pa3pelnieHus BbIIauyd BBIXOJHOTO CUTHaNA end. IIpy HEaKTUBHOM JIOTMYECKOM
YPOBHE ena BbIAAETCS JIorTMUeckuil Hoab. Ilapamerp N ompenenuTs Kak

HAaCTPOEUYHYIO KOHCTAaHTY Generic.

17.CocraButh onmcanue Ha s3pike VHDL mocnenoBarensHOro N-pa3psigHOTO
perucTpa ¢ BXOJOM AaCHHXPOHHOIO cOpoca Reset (aKTUBHOE 3HAYCHHE
—BBICOKHUH JIOTHUECKuil ypoBeHs). [lapamerp N onpenenuTs Kak HACTPOCUHYIO
KoHCTaHTy Generic.

B kadecTBe BBIXOJIHBIX MOPTOB OMNPEAEIUTh NapajulebHbIA KOJ (COAEPKUMOE

BCET0) perucrpa u OUT U3 TOCIICTHETO TPUITEpa PETUCTpa.

18.CocraBurs onucanue Ha s3bike VHDL nenutens yactoTel ¢ koadduuueHTOM
neneHuss N U CKBaXXKHOCTBIO BBIXOJHOro cur”ana 4. Ilapamerp N onpenenuts
KakK T700aibHYyI0 KOHCTAHTY, KOTOpas 3a/1aercs B nakere. BoIxoqHOW curHan

ACITUTCIIA JOJDKCH HAYMHATBHCSA C BBICOKOI'O JIOTHYCCKOI'O YPOBHAL.
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19.CocraButh ommcanue Ha s3bike VHDL mmdparopa 8x3 — uudposoro
YCTPOMCTBA, KOTOPOE CTAaBUT BXOJAHOMY 8-paszpsgHOMY BEKTOpY Y, B KOTOPOM
Ha TO3UIMH C MHAEKCOM i = (...7 HaxOOWTCS JOTHYECKas €IWHUIA, a BCE

OCTaJIbHBIE Pa3ps/Ibl paBHbI HYJIIO, BBIXOJAHOU 3-pa3psIHbIi BEKTOp X = i(y).

20.C npumenenunem napamiensHoro oneparopa GENERATE cocTaBUTH ONKUCAHUE
Ha s3pike VHDL apxuTekTypbl IeauTenss YacToThl ¢ KoddduimeHToOM
nenenust 1024, wucnonb3yss TOJBbKO CYHIECTBYIOIIUM MOAYJIb JACIUTEINA
4acTOThl ¢ (PUKCUPOBAHHBIM KOA(P(OUIIMEHTOM JENIeHUs 2, OTMCAaHUE KOTOPOTro
UMEET BUJI;

entity Div_freq is

port

(clock: in std_logic; -- Bxomoit curHain
clk: out std logic -- BEIXOJHOM CUTHAT
)i

end Div_freq;

21.CocraButs onucanne Ha s3bike VHDL mnocnenoBarensHOro N-paspsigHOro
perucTpa ¢ BX0JIOM CHHXPOHHOIO cOpoca Reset (aKTUBHOE 3HAUCHUE — HU3KUI
JIOTUYECKUN ypoBeHb). [lapamerp N onpeaenuTs Kak HACTPOCUHYIO KOHCTaHTY
Generic.

BrIxoaHOM MOPT — OUT U3 MOCISAHETO TPUTTEPA PETUCTPA.

22.CocraButh onucanue Ha si3bike VHDL mnocnenoBareiabHOro N-paspsiiHOTO
perucTpa ¢ BXOAOM pa3pelleHHs] CHHXPOHHOM MapaluielibHON 3arpy3ku Load
(akTUBHOE 3HAYE€HHE — BBICOKMH JOruueckui yposeHb). llapamerp N
ONpENENIUTh KaK HACTPOECUHYIO KOHCTaHTy Generic.

B kauecTBe BBIXOAHBIX MOPTOB ONPENETUTH MApPAUIEIbHBIA KOJI (COAECPHKUMOE

BCET0) PErucTpa v OUT U3 MOCIETHErO TPUTTEPA PETUCTPA.
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23.CocraButh onucanue Ha sizbike VHDL 0e3 ucnosib3oBaHusi oneparopa case
nemmdparopa 6x64 — HUPPOBOro yCTPOMCTBA, KOTOPOE CTAaBUT BXOJHOMY 6-
pa3psIHOMY BEKTOpPY X BBIXOJHOM 04-pa3psaHbli BEKTOp Y, B KOTOpOM Ha
NO3MLMU C MHAECKCOM [ = X(j0) HAXOAUTCS JIOTMYECKas CIWHUIA, a BCE

OCTAJIbHBIC pa3psAaabl paBHLI HYJIIO.

24.C npumenenuem mnapamiensHoro omneparopa GENERATE cocraButh
onucanue Ha s3pike VHDL apXuTeKkTypbl 0CIIEI0BATEIBHOTO PETUCTPA IS
XpaHEeHUsI OAHOTO OaliTa TaHHBIX, UCIIOJb3Ys TOJIBKO CYLIECTBYIOIIUN MOIYJb
D-tpurrepa ¢ ynpasisiioIIMM BXOAOM cOpoca Resef, TaKTOBBIM BXOJAOM clk u
MH(POPMALIMOHHBIM BXOJOM D, ONrcaHue KOTOPOro UMEET BUJ:

entity D_trig is

port

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

)
end Div_freq;

25.CocraButh onucanue Ha s3pike VHDL IHIMM-mopaynsTopa, MO3BOJISIFOIIETO
MpeACTaBUThL 16 rpaganuii cpelHero 3a TNEepuoj] 3HAYCHHUS BBIXOJHOIO

HaIPsKCHUS.

26.CoctaButh onucanne Ha s3pike VHDL mapamnensHoro N-pa3psaHOro
pEerucTpa ¢ BX0JI0M aCHHXPOHHOTO cOpoca Reset (aKTUBHOE 3HAUEHHUE —HU3KUN
Jorudeckuil yposens). Ilapamerp N ompenennTs Kak HACTPOEUHYIO

KOHcTaHTy Generic.

27.CoctaButh onmcanue Ha s3pike VHDL cymmupyromero cuerdymka ¢ BXOJIOM
aCHHXPOHHOr0o cOpoca Reset (aKTUBHOE 3HAUCHHE — BBICOKHI JIOTHUCCKUN
YPOBEHb) M BXOJOM TaKTOBBIX MUMIYJIbCOB clk. Monynb cueta Koy = 12.

O6ecnieunth pabOTy CYETUMKA 11O 33 JHEMY (PPOHTY TAKTOBOT'O CUTHAJIA.
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28.CocraButh omucanue Ha s3bike VHDL apxXuTekTypbl CyMMHPYIOIIETO
cyeTyrka ¢ wmoxayieM cdera 10, pabotaromero mo nepeaHeMy (GpPOHTY
TaKTOBBIX HMMIYJIbCOB dYacToToh 1 I, eciu HMeeTcss BBICOKOYACTOTHBIN
TakTOBBINM curHan clk32 gacroror 32,768 xI'm m VHDL-onmcanue nemnreis
Y4acCTOThI, B KOTOPOM OMpeesieHa CyIIIHOCTh BUA!
entity Div is
generic (M: natural := 8);
port
(clk: in std_logic; -- BXom0ii curHat
clk out: out std logic -- BBIXOIHOM CUTHAI
)i
end Div;

KomMmnonent JCINUTEIA MOAKIIOYHUTH C HCIIOJB30BAHHECM ITOMMEHOBAHHOI'O

IMPHUCBOCHU ITIOPTOB.

29.CocraButh omnucanue Ha s3bike VHDL mnocnenoBarenbHoro N-pa3psiiHOTO
pEerucTpa ¢ BXOJIOM Pa3pelieHUs] ACHHXPOHHOW MapauieabHou 3arpy3ku Load
(akTUBHOE 3HAUYE€HHE — BBICOKMH JorHueckuil ypoBeHb). Ilapamerp N
OMpENENIUTh KaK HACTPOCUHYIO KOHCTaHTy Generic.

BrixoHOM MOPT — OUT U3 MOCIEAHETO TPUTTEPA PETUCTpA.

30. CoctaButh onucanue Ha s3pike VHDL apxuTekTypsl nndpoBoro ycrponcTsa
C IIOMOLIBIO CTPYKTYPHOI'O CTHJIS IporpaMmupoBanus. [Ipm monkimrodeHun
KOMIIOHEHTOB B COJAEP/KATEIIbHOM YacTH APXUTEKTYpbl IPHUMEHUTh H
MTO3UIIMOHHOE, U IOUMEHOBAHHOE MOAKIIFOYEHUE TTOPTOB.

a2 MOX y-logie:
—p—i—] DO
: 2
b 2: D1 D
— out &
< 1Adn _‘

U p D
Clkéc c

31.CocraButh onucanue Ha si3pike VHDL renepaTropa M-nocieqoBaTeIbHOCTH C
HOPOXKIAIOIIUM THOJMHOMOM P(x) = 1 + x* + x> + x* + x° ¢ BX00M pasperenus

ACHHXPOHHOW MapasienbHol 3arpy3ku Load (aKTUBHOE 3HAUEHUE — BBICOKHUI
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JIOTUYECKUU YPOBEHb) CTAPTOBOM KOMOUHauuu Start_data.

32.CoctaButh onucanue Ha s3pike VHDL renepatopa M-nocnenoBaTeabHOCTH €
HOpOXKAAoIUM TonuHoMOM P(x) = 1 + x* + x° ¢ BX0OmOM paspeleHus
CUHXPOHHOW MapasuielibHOW 3arpy3ku Load (aKTMBHOE 3HAYE€HHE — BBICOKHI

JIOTUYECKUN YPOBEHB) CTAPTOBOM KoMOWHanuu Start data.

33. CocraButh  onucanne Ha  sa3pike VHDL  renepatopa M-
HIOCIIEIOBATENBHOCTH € MOPOKAAIOMNM nojmuHoMoM P(x) = 1 + x2 + x8 ¢

BXOJIOM pa3pelIeHMs] aCHHXPOHHOM MapaljiesibHOl 3arpy3ku Load (akTUBHOE
3HAUYEHWE — BBICOKMH JIOTMUECKUI YpOBEHb) CTapTOBOM KOMOWHALUU

Start data..

34.CoctaButh omucanve Ha sa3blke VHDL BelUMTaromero cuerymka ¢ BXOIOM
CUHXPOHHOTO cOpoca Reset (aKTUBHOE 3HAYE€HHE — BBICOKUH JIOTMUECKUU
YPOBEHb) U BXOJOM TaKTOBBIX MMITYJIbCOB c/k. Monynb cuera K., = 14.

O6ecnieunTh pabOTy CYETUMKA 11O 33 JHEMY (PPOHTY TAKTOBOT'O CUTHAJIA.

35.CocraButh omnmcanue Ha s3plke VHDL apxuTekTypbl CYMMHPYIOIIETO
cueTuynka ¢ MmoxysieMm cueta 20, paboTaromiero mo 3agHeMy GpOHTY TaKTOBBIX
UMITYyJIbCOB yacToToi 12 ', eciu mMeercs BBICOKOYACTOTHBINM TAaKTOBBIM
curHan clock gacrorort 24 MI'm m VHDL-ommcanue nmenurens 4acTOTHI, B
KOTOPOM ONpe/IesIeHa CYIIHOCTh BU/IA!

entity Divider is
generic (K: natural := 8);
port
(clk_in: in std logic; -- BX0/10¥ cuUrHaI
clk out: out std_logic -- BIX0O/1HOM cUTHAI
)
end Divider;
KoMmoHEHT ienuTens MOAKIIOYUTh C UCIIOJIb30BaHUEM ITO3UITHOHHOTO

IIPUCBOCHUA ITIOPTOB.

36.CocraButh onucanue Ha si3pike VHDL peBepcuBHOro cueTurka ¢ MoayJieM
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cuera 12, TaKTOBBIM CUTHAJIOM c/ock 1 BXOJAOM yIPaBJICHHsI HAIIpaBJICHUEM

cueta plus minus.

37.CocraButh onucanue Ha s3bike VHDL apxuTekTypsbl 1IMPPOBOro ycTpoiicTBa
C IIOMOUIBIO CTPYKTYPHOTO CTWJA INporpammupoBaHus. lIpu noaxmroueHun
KOMIIOHEHTOB B COJEP)KATEIbHOW YaCTU apXUTEKTyphl IPUMEHUTh W

: Black_Box_1 l :
: 4 :
Dg; A ald DOMUXD : 8 D_out
RST | Clo| %
B adr]
: Register
Clock : D Qo
—C :
My_logic

38.CocraBuTth onmcanue Ha si3bike VHDL apxuTekTypsbl b poBOro ycTpoicTBa
C TMOMOIIBI0 CTPYKTYPHOTO CTHIISI HporpammupoBanus. [Ipu mopxiroueHuun
KOMIIOHEHTOB B COJICP)KATEIbHOW YAaCTH apXUTEKTYpbl MPUMEHHUTh U
MO3UIIMOHHOE, U MTOMMEHOBAHHOE MOJAKIIOYEHHUE MOpTOB. 1Ipu 3ampeneHHbx

uAeHTU(UKATOpaX 3aMEHUTH UX Ha pa3pericHHbIC.

a2 e My _logic
—e—1D0 :
b 2: D 2 1
— D1 out
-———Adr] _‘

\\ L out
Y D|Trig | Q A [Comp| C [—
clk c B :
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39.C npumenenueM napamuienbHoro onepatopa GENERATE cocTaBuTh ONMCaHue
Ha s3pike VHDL apxurTekTypbl NapauieibHONO PETUCTpa JISI XPaHEHUS
OJIHOTO OailiTa NaHHBIX, HCIOIb3YyS TOJBKO CYUIECTBYIOUMH Moayib D-
TpUITEpa C YIPABISIONIUM BXOJIOM YCTaHOBKHU Sef, TAKTOBBIM BXOJIOM clk u
MH(OPMAITMOHHBIM BXO0M D, onrcaHue KOTOPOTro UMEET BUJ:

entity D_trig is

port

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

)i

end Div freq;

40.CocraButh onucanue Ha si3pike VHDL renepatopa M-nociie1oBaTe€IbHOCTH €
HOPOKAAOIUM MOJMHOMOM P(x) = 1 + x + x° + x* + x° ¢ BXog0M paspeienus
CUHXPOHHOM TapasuieNIbHOU 3arpy3ku Load (aKTUBHOE 3HAYEHHUE — BBICOKHIA

JIOTUYECKUN YPOBEHB) CTApTOBOM KoMOWHanuu Start data.

41.CocraButrs onucanve Ha si3pike VHDL mnocnenoBatenbHOro N-pa3psaHOro
perucTpa ¢ BXOJOM pa3pelleHHs] aCHHXPOHHOW MapasuienbHOl 3arpy3ku Load
(axTUBHOE 3HAYeHWE — BBICOKUW JIOrMYecKuil ypoBeHb). Ilapamerp N

OIIpEAEINTh KaK HACTPOECUHYIO KOHCTaHTy Generic.

42.CocraButh onucanue Ha s3bike VHDL renepatopa M-mociie1oBaTeIbHOCTH C
HOPOXKAAIOIUM MOoIMHOMOM P(x) = 1 + x + x* + x* + x° ¢ BXog0M paspelenus
CUHXPOHHOW MapasuienbHO 3arpy3ku Load (aKTUBHOE 3HAUYEHHE — BBICOKUU

JIOTUYECKUN YPOBEHB) CTApTOBOM KOMOWHaNUuU Start_data.

43.CocraButh onmcanue Ha a3pike VHDL D-tpurrepa ¢ BxomamMu CUHXpOHHOU
yCTaHOBKU Set W CHHXPOHHOTO cOpoca Reset. PeanmzoBaTh 3amper
OJIHOBPEMEHHON KOMOWHAIIMM AaKTUBHBIX YPOBHEH CHUTHAJIOB cOpoca u

YCTAaHOBKH M HC pCarupoBaTh Ha HCC.

44.CocraButh onucanue Ha a3bike VHDL renepatopa M-nocnenoBaTeIbHOCTH €

IOPOXKIAIOMUM HONUHOMOM P(x) = 1 + x + x* + x* + x° ¢ Bxomom pasperienus
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ACUHXPOHHOU MapasuiebHOM 3arpy3ku Load (aKTUBHOE 3HAYEHHUE — BHICOKHUI

JIOTUYECKU YPOBEHB) CTApTOBOM KOMOUHauu Start data.

45.CocraButh onucanue Ha sa3pike VHDL reneparopa M-nociie1oBaTesIbHOCTH C
nopoxaaomuM mnoauHomMoM P(x) = 1 + x> + x® ¢ Bxomom paspemienus
CHHXPOHHOM TapasuiesIbHOW 3arpy3ku Load (aKTUBHOE 3HAUYCHHE — BBICOKUH

JIOTUYECKUN YPOBEHB) CTAPTOBOM KOMOWHaNuu Start _data.

46. CocraButh onucanue Ha si3pike VHDL apXuTeKTypbl CYMMHUPYIOILETO CUETYUKA C

Moaysem cueta 20, paboTaromero mo 3agHemMy (POHTY TAKTOBBIX UMITYJIbCOB YaCTOTON
12 I'11, ecaam UMeEETCsT BLICOKOYACTOTHBIM TaKTOBBIA cUTHAI clock yactoroit 24 MI'1t
VHDL-onucanue nenurens 4acToThl, B KOTOPOM OIPEeIeHa CYIIHOCTh BU/A:
entity Divider is
generic (K: natural := 8);
port
(clk_in: in std logic; -- BXxom0# curHai
clk out: out std_logic -- BBIXOHOM CUTHAI
);
end Divider;

KoMmoHeHT nenuTens noAKII0YUTh C HCTIOIb30BAHUEM MTO3UIIMOHHOTO PUCBOCHHS TOPTOB.

47.CocraButh onrcanue Ha sa3pike VHDL napamiensHoro N-pa3psaHoro
perucTpa ¢ BX0JI0M aCHHXPOHHOro cOpoca Reset (aKTUBHOE 3HAUEHUE
—BBICOKHH JIOTUYECKHI ypoBeHb). [Tapamerp N onpeaenuTs Kak HACTPOCUHYIO

KoHCcTaHTy Generic.

48.CocraButh onucanue Ha si3bike VHDL nenurens 4actoTel ¢ Ko3ppuuueHTom
neneHuss N M CKBaXHOCTBhIO BbIXoJHOro curHaina 4. [lapamerp N omnpenenuthb

KakK FJ'IO6aJ'IBHy10 KOHCTAHTYy, KOTOpasd 3a1aCTCs B IAKCTC.
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Bomnpocs! k 3x3aMeny (3a0uHas ¢popma o0ydeHust)

Apxurektypa [TJIMC tunnoB CPLD u FPGA. [IpenmyniecTBa 1 HEJOCTATKH.

Jlekcnueckue 3memenThI s3bika VHDL.

Tuner nanaeix B VHDL. CtangapTtabie Tunbl. O0bsSBICHUE THIA U TOTHUIIA.

Tun std_logic.

O6wextsl B VHDL. Onncanne cynHocTy.

ApxutekTypa 00beKTa (CyIHOCTH).

CurHasbl 1 MPOUECCHI.

CTpyKTypHBIN CTUIb onucaHus 00bekToB. [loakiIroueHre MpoeKTa K MPOEKTY

BEpXHEro ypoBHs. [103ullMOHHOE U TOMMEHOBAHHOE IPUCBOCHHE.

9. Omnepanuu B s3pike VHDL. Ilpuopuret onepanuii. OcoO€HHOCTH CpaBHEHMS
CUTHAJIOB M IEPEMEHHBIX PA3HOM Pa3psIHOCTH.

10.ITepemennnie B VHDL. Pa3zHuiia Mmexay nepeMEeHHOM U CUTHAJIOM.

11.Arperar. Kpanudunrpoannoe BeipaxkeHue. MimMsi ¢ UHIEKCOM U UMSI-BbIpE3Ka.

12.Hactpoeunas konctanta Generic. Onucanue CyniHOCTH ¢ KOHCTaHTOM Generic.
[ToakiroueHne KOMITOHEHTA C HACTPOCYHOM KOHCTAHTOM K MPOEKTY BEPXHETO
YPOBHSI.

13.Koncrautsl 1 maketsl B VHDL. [ToakmroueHue nmakera K mpoexTy.

14. ®ynkunu npeodpa3zoBaHus TUIIOB.

15.0mneparops! If u Case.

16.0neparop With ... Select. Omneparop ycJIOBHOrO Ha3HAYEHHUs CHUTHAJIA
(Conditional Signal Assignment).

17.0neparop renepanuu Generate.

18.Omneparops! nukia For ... Loop u While.

19.3anucn.

20.Iudpossie koHeunsle aBTomaTsl (ILIKA). Onucanne LIKA ¢ ucnosnb3oBanuem
OIIepaToOpOB Ipoliecca M0 33JaHHON AuarpaMMe COCTOSTHHIM.

21.Untepdeiic ITAG.

22 .lITUM-Mo gy nsTop.

23.I'ereparop M-nocne0BaTeNbHOCTH.

24.CtopoKeBO# Taiimep.

25.YepecnepuoHbIi KOMIIEHCATOP.
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