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COOEPXAHUE NPOrPAMMbBI

1. MeToabl aHanu3a U CUHTE3a 3NIEMEHTOB U YCTPOUCTB

OneMeHTbl Teopumn NNHENHbIX Lenen. OCHOBHbIE TEOPEMBbI.

MeToabl aHanusa anNeKkTPUYEeCcKUX uenen: MaTpuUyHbIA, TOMOMNOrMYeCcKUn, Metoq
rpadooB.

AHanNn3 HeNUHENHbIX ANEKTPUYECKNX LiENEN.

MeTogbl aHanmMsa NepexodHblX W YacCTOTHbIX  XapakTepUCTUK.  AHanus
nepexoaHbIX NPOLECCOB B NIMHENHbBIX N HEMIMHEWHbIX SNEKTPUYECKUX LiEnsiX.

MeTogbl aHanmu3a cxeM C obpaTHbiMM cBA3AMU. Buabl obpaTtHbIX CBA3EMN.
MeTtoabl npeobpasoBaHus cxem B OC. OcHoBbl TeOopuM 06paTHOM CBA3N. YCTOMYNBOCTb
yctponctB ¢ OC, ee kputepuu, Mepbl obecrneyeHusi yCTOMYMBOCTU. HenuHenHble
KonebaHus.

MeToabl CMHTE3a NMUHENHbIX ANeKTpuYecknx uenen. OCHOBHblE dTanbl CUHTE3a:
annpokcmaums n peanusaums Tpebyemblx nepeaaToydHbIX PyHKUUNA.

2. Npeobpa3oBaTesibHbIE 3NIeMEHTbI U YCTPOUCTBA

AHanoro-umdpoBbie npeobpasoBartenu (ALT). AU npsiMoro n
ypaBHoBeLuMBatowero npeobpasosaHunda. ALIT Ha ocHoBe curma-gensta Mogynsuuu.
OCHOBHbIE XapaKTEPUCTUKN U NapaMeTpbl.

LUndpoananoroeele  npeobpasosatenu  (LLAI). [MpuvHUMNBI  NOCTPOEHMUS.
OCHOBHbIE XapaKkTEPUCTUKN U NapaMeTpbl.

OcHOBbI Teopun MOrpeLHoOCT U YyBCTBUTENBHOCTH npeobpasoBaTenen.
MeToobl MaTeMaTU4yeCcKoro OnucaHms YyBCTBUTESNIbHOCTM W TOYHOCTM CPEeacTB
npeobpasoBaHus. [eTEpPMUHUCTCKUA U BEPOSATHOCTHBIN METOAbl OLLEHKM MOrpeLLIHOCTH.
CtaTuyeckue 1 guHaMmMyeckmne norpeLlHocTn npeobpasoBaHumS.

3. UndpoBbie aneMeHTbl U yCTPOUCTBA

Knaccuduvkauma normdeckmx anemeHToB. OnpegeneHne OCHOBHbIX CTaTUYEeCKUX
N OMHaMUYEeCKUX NapamMeTpoB U XapaKTepPUCTUK NTOrMYECKNX SNEMEHTOB.

CpaBHuUTENbHas oLeHKa COBPEMEHHbIX MHTErpasibHbIX JTOrMYECKNX MUKPOCXEM.

MpHUUNBI NOCTPOEHUA MHTErpanbHbIX TPUITEPHBIX CXEM, UX Kraccudukaumnsa um
OCHOBHbIE XapaKTEepPUCTUKN.

TunoBble WHTerparbHble JIOrMyeckue y3anbl; perucTpbl, CHETYUKN, CyMMaTOpbl,
aewmnpaTopbl,  MynbTUMMEKCOPbl, apudmMeTuko-rnornyeckme  ysnbl.  [puHUMNbI
NOCTPOEHNS N OCHOBHbIE XapakTepUCTUKN. CUCTEMbI CUHXPOHU3ALUKN NMPU OpraHM3aLmm
COBMECTHOM paboThbl y3rioB.

WHTerpanbHble  MUKpPOCXeMbl  3anoMuHarowmx  yctpoucts  (3Y).  Bwugbl
MHTEerpanbHbIX 3anoMUHAKWMX YCTPOUCTB. WHTerpanbHble CcXemMbl OnepaTUBHbIX
3aMnoOMMUHaKOWMX YCTPOMCTB C MPOM3BOSIbHOW BbIGOPKOM W C nocrnegoBaTenbHOM
Bbl6OpKon. WIHTerpanbHble CXeMbl MOCTOSIHHbIX 3anoMuHarwmx ycrtponcts (M3Y).
Mporpammupyemblie n nepenporpammupyemble M3Y. MNMporpammupyembie norundeckune
mMaTtpuubl. CpaBHUTENbHAs OLEHKA COBPEMEHHbIX AWHAMUYECKUX W CTaTUYECKUX
Mukpocxem 3Y.

MHTerpanbHble MUKPOCXEMbl accouuaTtuBHbIX 3Y, MpUMHUUNBI  NOCTPOEHUS.
MpeacTaBneHnsa o HOBbIX pa3paboTkax MUKPOCXEM 3anoMUHaKLWMX YCTponucTs: 3Y Ha
npubopax C 3apsgoBon CBA3b, 3Y Ha UMNUHOPUYECKUX MarHUTHbIX AOMEHax.
"onorpadguyeckue 3Y.

Mukponpoueccopbl. OnpegeneHne wn HasHadeHwe. bnok-cxema TUNOBOrO
MUKporpoueccopa, npuHuun aenctBus. OCHOBHblE XapaKTepUCTUKM W napameTpbl.



O6paboTtka npepbiBaHUn. MHOro3aga4yHoCTb, annapatHble CpPeacTBa MOAOEPXKKM
MHoOrosagadHoctn. BupTyanbHaa namaTb, annapaTHble cpeacTtBa  MOAAEPXKKU
BUpTyanbHOM namMmatu. [lpuHUMn  MUKponporpaMmMmHoro ynpasrieHus. [lpepbiBaHuA
nporpamm. OpraHu3aumMss W pacnpegeneHne onepatveHon namatu B OBM.
Crangaptel pacwwupeHHon namatnm  [MOBM. CucteMHblin  Taumep, CTPYKTypa,
dYHKUMOHUPOBaHUE N Ucnonb3oBaHne Tanmepa B NOBM. AnnapaTtHas 1 nporpaMmHas
nogaepxka pabotbl knasnaTypbl B NOBM. Buaeoagantepel B 9BM, pexunmbl paboThl,
opraHusauus aKpaHHOM NaMsTy.

PasmewleHne uvHpopmMaumMm Ha TMOKOM UM KECTKOM MarHuUTHbIX OucKax.
OpraHunsauusa npsmoro goctyna k namatu N3BM. HasHayeHne n yHKUMOHUpOBaHUE
KOHTponnepa npepbiBaHui B NMOBM. O6paboTka BHELIHMX annapaTHbIX NpepbiBaHUN.

[MpobnemMHo-OpUeHTMPOBaHHbIE  BblUMCIUTENbHbIE  cpeacTBa.  [lpoueccop
undcposor 06paboTku cMrHanoB: rapBapAackast apxXMTekTypa, opraHm3aumns namsaTu.

4. AnemeHTbI LUpoBOoN 06pPabOTKN CUrHANOB

OuckpeTHble npeobpasoBatenu Pypbe. [duckpetHoe npeobpasoBaHne Pypbe
AanvHbl N. CBonctBa gucKpeTHoro npeobpasoBaHna dypbe. Llnknndeckaa cBepTka.
BbluncneHne puckpetHoro npeobpasoBaHust Oypbe. OnNemeHTbl Teopun. Anroputm
BblMMCNEHNS cnapeHHoro npeobpasoBaHna dPypbe. Anroputm npeobpasoBaHus
ABOVHOW ANWHbI.  ANroputM  BbluMcrnieHuMss obpaTHoro npeobpasoBaHna Pypbe.
O6paTHoe npeobpasoBaHne dypbe OBYX (QyHKUMKW. Bbluncnenne obpaTHoro
npeobpasoBaHua dypbe NOCPeACTBOM MPSMOro AMCKpeTHOro npeobpasoBaHusa dypoe.
Anroputm  6bicTporo  npebpasosaHus  Pypbe (BIMNP). Anroputmbl  BMNd ¢
npopexmnBaHMeM Mo BPEMEHU M MO YacToTe. BbluucnntensHas CNoXHOCTb anroputMa
BlM®. Cxembl anroputma bld.

Undposble unbTpbl. KOHCTpYKUMM UndpoBbIX PunbTpoB. CMHTE3 LUAPOBLIX
GunbTpoB. AdpdekT kBaHTOBaHUA. O6oOLLeHHaa nuHenHaa dunbTpaums. Cuctembl
MHOrocTyneyaTon AuckpeTtusauum curHana. [Jeummaumsi ¢ uenbiM KoadhpuumeHTom
komnpeccumn M. Utepnonsums (obpaTHas geuumaums) ¢ uenbiM KoadduuneHtom M
aKcrnaHgepa 4vactoTbl. [deummaumnsa ¢ pauuoHarnbHbiM KO3GMOUUMEHTOM KOMMPECCUMN.
MpuBeneHne OByx BbIOOPOK CUrHana € pasHbIMM YacTOTaMu AUCKpeTM3aumm K obLuen
yactoTe pguckpetmsaumn. CuHTE3 UMdPOBBIX HEPEKYPCUBHBLIX(OUNBTPOB Ha 6ase
dunbTPOB SELUMMaTOPOB U UHTEpnonsaTopoB: MeTon benaHxepa, meton PabuHepa u
Kpowbepa.

5. HapexXHOCTb 3/1eMEHTOB M YCTPOUCTB

YCTOMYMBOCTb  OMEMEHTOB U YCTPOWCTB K  BHELWHWM  BO34ENCTBUSIM.
XapakTepucTukn  KNnuMaTUyYecKMx  BO3OEWCTBUMN. MexaHunyeckass  NPOYHOCTb.
PagnaunoHHass CTOMKOCTb 3fIEMEHTOB UM YCTPOWUCTB. Buabl BO3OencTByHOLLMX
N3Ny4Y4eHU: KOPNYCKYNSPHbIe, KBAHTOBble, BOMHOBble. OOpaTMMbie M OCTaTOYHbIE
achbdekTbl. M3meHeHne napameTpoB MNACCUMBHbIX M aKTMBHbIX KOMMOHEHTOB oA
aencrtevem paguaumu. [Nyt noBbIWEHUS paguauMoOHHOW CTOWKOCTM 3rEeMEHTOB U
YCTPOWCTB.

OnekTpomarHMuTHasi COBMECTMMOCTb W 6e30MacHOCTb  PaguoaNeKTPOHHbIX
3N1IEMEHTOB, YCTPOMUCTB N CUCTEM. MCMbITaHWs Ha ANEeKTPOMarHUTHY0 COBMECTUMOCTb U
6esonacHoCcTb B nabopaTOPHO-CTEHAOBLIX U B YCMOBUSAX CIIOXHOMO HaTypHOro
aKcnepumeHTa. MeToapbl U cpeAcTBa MOBLILEHUSA INIEKTPOMArHUTHON COBMECTUMOCTU U
6e3onacHocTL.

HagexHoCTb 3f1IEMEHTOB M YCTPOWCTB, €€ KONMYECTBEHHbIE XapaKTEePUCTUKMW.
BHe3anHble 1 NOCTeNeHHble 0TKasbl. BNnaHne anekTpu4eckMx n TennoBbiX PEXMMOB Ha
NX HageXHoCTb. MeToabl NOBbLILWEHNA HAOEXHOCTU. YCKOPEHHblE MeToAbl NOBbILLEHNS
NCNbITaHUA Ha HAAEXHOCTb.



MeToabl ANMArHOCTUKA U MPOrHO3MPOBaHUA OTKA30B 3N1EMEHTOB W YCTPOMCTB.
CratncTnyeckme n akcnepuMeHTanbHble MeToAbl OLEHKM OTKa3oB. BnusaHne LwymMoBbIX,
nepexoaHblX, TENSIOBLIX U OPYTNX ABMEHUA U BO3LENCTBUN HA HAOEXHOCTb 3NIEMEHTOB
n yctponcts. KOMMNOHOBKA YCTPOWCTB, NMHUSA cBsA3n. ObecnedeHne anekTpoMarHMTHON
COBMECTUMOCTU U TENSOBbLIX PEXNMOB.

6. ONTUMN3aL A INEMEHTOB U YCTPOUCTB

Pacuetr pasbpoca napamMeTpoB YyCTpOWUCTB. [leTepMMHMPOBaHHbIE METOAbI
pacyeTa. BapuaHTbl pacyeta Ha Hamxygwumin cnydan. YucrneHHble BepOSATHOCTHbIE
pacyeTbl. OueHka TodHOCTN. CpaBHEHNE MeTO40B BEPOSAITHOCTHOIO pacyeTa.

OnTnMunsauma anemMeHToB U YCTPOUCTB. POPMYNUPOBKN 3aayM ONTUMAasibHOro
pacyeTa. AnropuTMbl 0OA4HOBpPEMEHHOro noucka. OgHOBPEMEHHbBIA MOUCK NPpU Hannu4um
OorpaHvyeHun N B MHOro3KCTpeMarsbHbIX 3agadax. [poctenwine metoabl MHOrOMEPHOro
noumcka ©e3 orpaHuveHnn. MeToabl COMPSKEHHbIX HanpaeneHun. AnropuTMbI
cnyyYanHoro rnowvcka. Nouck B MHOroakcTpemManbHbIX 3agadyax. MHOromMmepHbIn NoucK npwm
Hann4nn orpaHnyeHnin. Metoap! WTpPaHbIX QYHKUMUNA.

Monck akcTpeMyma yHMMoaasnbHbIX yHKUMn. MeTtoabl anxotomun, drboHavuu.
Ontummnsaums o6paboTkM MaccuBoB WHopMauun. 3agaun ynopsgoumBaHua W
cornacoBaHus. «BpemeHHble cpesbl» MHOrokaHasnbHbIX AaHHbIX. OnTumusaums u
MOAENMPOBaHME YCTPOWUCTB M cuctem ceTtamm Netpn. KonmoropoBckuii (COOLITUIHLIN)
noaxopn K NpeAcTaBneHnto 1 ONTUMM3aLmMK 3arpy304HbiX NapaMeTpoB U KOHdUrypaumm
CMNOXHbIX YCTPONCTB U CUCTEM.

7. TpuHUMNBI WUCKYCCTBEHHOrO WHTENJsIeKTa nNpu aHanuMse u onTuMusauuum
3NeMEeHTOB U YCTPOMCTB.

MCKyCCTBEHHbLIM HENPOH .Buabl akTMBAUMOHHObLIX OYHKUMEN N NCKYCCTBEHHbIX
HENPOHHbLIX ceTel. [lepcenTpoHHasi MNpPeAcTaBnsieMOCTb WCKYCCTBEHHONO HeWpoHa.
Anroputm o00y4veHns nepcentpoHa. HewnpokoHTponnep. [MUO-HenpokoHTponnep c
camoopraHusaumnen. Henpoamynauus.

8. LUudpoBas obpabotka ayauo/BMaeo AaHHbIX: JeuMmMauma C  UenbiM
KoadppuumeHTom komnpeccun M. WUtepnonsums (obpaTHas ageuumaumsi) ¢ LenbiM
Koatppuumentom M skcnaHgepa 4vactotbl.  [HeuMmauma € pauyuoHaribHbIM
KoaduumeHTomM Komnpeccuun. [lpuBeneHne AOByX BbIGOPOK curHama C pasHbiMU
yacToTamu guckpeTusaumm K obLien Yactote gnuckpeTmsaumn.

MonundasHble uupoBble GUIBTPLI: NonudasHas CcTpykTypa UudpoBOro
HepekypcuBHoro dunbTtpa. [lonudasHas CTpykTypa MOMOCOBOro  LUUGPOBOro
HepekypcuBHoro unbTpa. CTpykTypa cuHtesa. CTpykTypa aHanuaa.

LUndpoBble OGaHkn unbTpoB: aHanua, cuHTe3: onpegenenuns. [OMNd-
MOAyNMpoBaHHble  6aHKM  (PUNBbTPOB:  PaBHOMOMOCHbIE W HEPAaBHOMOSOCHbBIE.
KocrHycHO-MoaynupoBaHHble BaHku (oUnbTPOB.

OddEKTUBHOCTL  CyOMOMOCHOrO  KOOMPOBaHMS  ayaMo/Bngeo  curHana:
onTumarnbHoe pacnpegeneHne 6ut B kaHanax. OueHka adPEeKTUBHOCTU CyBNONOCHOro
KOANPOBaHMS.

AMN® ¢ HepaBHOMEpHbLIM YacTOTHbIM paspeweHnem (WDFT): OcHOBHble
npuHuunsl WDFT. O6paTHoe npeobpasoBanne WDFT. OueHka owmnbKn peKoHCTPYKLUK
WDFT-cuHTe3a. CTpyKTypbl KOAUMPOBaHUSA ayamo/Bngeo curHana Ha 6ase undpoBoro
6aHka pmnbTpoB.



9. Cuctembl 06paboTKM ayano/peyeBbIX CUrHaNoOB

KoovpoBaHne peyeBOro curHana: MWHMOpMaUMOHHAA CTPyKTypa peyeBoro

curHana. KogmposaHue peyeBoro curHana. Llenb NpoekTupoBaHWs pevyeBoro koaepa.
O6wwan cxema peveBoro kogepa. ANeMeHTbl CUCTEMbI KOANPOBAHUSA PEYM.
LindpoBble mogenn peyveBbiX CUrHAMOB: rOSIOCOBOW TPAKT, MU3nyveHune, Bo3byxaeHue,
nonHas mogenb. LinppoBoe npencraBneHne peyesBbiX curHanos. [uckpetusaumsa u
KBaHTOBaHMe pedeBoro curHana. Obwas Teopus pasHOCTHOrO KBaHTOBaHWUA: Koaep,
aekogep. OueHka COOTHOLWEHUS curHan-wym. Tun npegckasatens, CUHTE3 JIMHENHOTO
npeackasarens.

MepuenTyanbHbIin  KOAEP pedveBbiX curHanoB: o06obueHHas  CTpykTypa
nepuenTyanbHOro Koaepa; aHanu3 U CUHTE3; 3NIeMEHTbl MCUX0aKyCTUKN: abCoNOTHbIN
nopor BoCNpuATUS, yHKUMS [DKOHCTOHa — nepuenTyanbHasi SHTponusa. YacToTHO-
BPEMEHHOW aHanu3. KpuUTMYeckas LWKana 4acToT, pacyeT MoporoB MacKUpOBaHUS.
MuHUMM3auuna gmcnepcun BHECEHHbIX UCKaxeHnn. Mepa nonoroctu cnekrtpa curHana.
CooTHOLWEHNe  curHan-wym W curHan-nopor  mackuposaHus.  OnTumarnbHoe
pacnpegerneHe 6uT no kaHanam 6aHka pubLTPOB.

Boibop ©GaHka undpoBbIX UILTPOB nNepuenTyanbHOro ayamo Kogepa:
nonudgasHas cTpyktypa 6aHka AN® dunetpoB. PacyeTr dunbTpa-npoTtoTUna.
KpaTkoBpemeHHOe ckauyliee npeobpasoBaHne Pypbe (STFT — short time Fourier
transform). lMakeT guckpeTHoro BameneT npeobpasosanua (MABIM). Oepeso [MOBIT,
COrflacoBaHHOE C KPUTUYECKOW LLKaron 4acTorT.

CTpykTypbl ayamo kogepos: cTtaHgapT MPEG. CybnonocHble ayauo Koaepbl:
AEKOMMNO3MUMS CUrHana Ha OCHOBe BaMBrieT npeobpasoBaHUs, adanTUMBHLIA NakeT
BaMBreT npeobpasoBaHus. AyauMo kodepbl Ha 6ase rmMOpuAOHbIX  MoAenen:
CUHycouaarnbHOM + BaMBneT npeobpasoBaHue. N3mepeHune KadecTBa
PEKOHCTPYMPOBAHHOIO CUrHana ayano Kogepos.

10. Cuctembl napannenbHoOu o6paboTKM cCuUrHanoB U meamagaHHbIX. BeegeHve B
ANHaMU4YeCKN peKkoHdurypmpyemble CTpykTypbl. MeTtogonorua npoektuposaHus 3BC
peanbHOro BPEMEHN Ha CTaHOAPTHbIX LMGPOBLIX npoleccopax obpaboTkn curHanos
(LMOC). BuptyansHasa LIOC — cuctema. OCHOBHble 3Tanbl NPOEKTUPOBAHNA. TEXHUKA
npamoro otobpaxeHusa anroputma Ha apxutekTypy LIOC — cuctemsl. Npumep Ha 6ase
BUX — dwunbtpa. MeTtogonormm npoektupoBanms OBC PB pgns 3agay LOC.
[dekomnosnuma, cTpaTerns MNPOEKTUPOBaHUSA Ha OCHOBE MOLXOOO0B CBEPXY-BHU3,
BCTpamBaHus CcybcucTeM, KpUTUYECKUX cybcuctem, ObICTPOro nNpOeKTUpOBaHUSA
npoToTUNa.

AnropuTMnYECKn OpUEHTUPOBAHHbLIE CUTHAlbHbIE MPOLECCOoPbI: anropuTMmn4ecKn
OpPVEHTUPOBAHHbIE cuUrHanbHble npoueccopbl (ASIC-DSP). CuHTEe3 anropuTtMumyecku
OPVEHTUPOBAHHOIO curHanbHoro npoueccopa — KUX-gpunbtpa: MAC-ctpykTypa KNX-
dunbtpa. MAC — ctpyktypa KUX-cbunbtpa TpaHCNOHMPOBAHHOW NpSAMON (hopMbl C
WHBEPCHbIM MOPSAAKOM (POPMUPOBaAHUSA YaCTUYHbIX CyMM. PauuoHanbHasi CTpyKTypa
KMX-dounbTtpa Ha ocHoBe MAC noaxoga. OnpeaeneHve naTteHuun, anropuTMnUYeckom
3aepPXKK, NPOMYCKHON CNOCOBHOCTU cucTeMbl. PekoHurypupyembli napannesnbHbin
NPOLECCOopP Ha CROXHbIX MNPOLECCOPHbIX 3NleMEHTaX — BEKTOPHbIX YMHOXUTENSAX.
TUNUYHBIN NPOLECCOPHbIN anemMeHT. [lapannernbHbIn NPOLECccop C MUHMMAasbHbIM
yucnom PE. KackagHas ctpyktypa BUX comnbTpa Ha 0CHOBE BEKTOPHOIO YMHOXUTENS.
BbluncneHna Ha pacnpegeneHHon apudmeTuke: BEKTOPHbLIN NPOLECCOPHbIA 3fIEMEHT
Ha OCHOBe pacnpegeneHHon apudmeTnkn. KMaes BblMUCIIEHUW Ha  NaMsTW.
PacnpeneneHHas apugpmeTuka, MUHUMM3aLmMa obbema Tabnuy namatn. BelumcneHns B
pononHutensHoMm koge. [lpumepbl peanmszaumm BUX wn KUX  cunbTpoB Ha
pacnpegeneHHon apudmeTvke. AnnapaTtHas peanu3auma  Ha pacnpeneneHHom



apumMmeTuke peKoHUrypmupyemoro umdpoBoro gournbTpa BbICOKOro Nopsaka ¢ BbICOKOM
NPOMNYCKHOM CNOCOBHOCTLIO.

lMpoektnpoBaHne pekoHpurypupyemolx LIMOC-cuctem: pekoHpurypmpyemas
apxuTekTypa npoLeccopa ¢ pasgeneHHON NamMATbio Y NPOLLECCOPHbLIMU 3fIEMEHTaMn Ha
nocrnegosatenbHon apudmeTtuke. CTpykTypa npoueccopa. OueHka a¢pdeKTMBHOCTH
CTPYKTYpbl. CTPYKTYypbl C paBHbIM BpeMeHeM [ocTyna K namatu. MHorowunHHas
apxutektypa. OpraHmsauna  cbanaHCMpOBaHHOW  apXMTEKTypbl  npoueccopa:
MynbTUNPOLECcCopHas apxuTekTypa c nocnegosaTenbHbIMU/NapannenbHbIMU
npeobpasoBaTensamMu; apxuTektypa C obwumn Bxogamwu/Bbixogamu Ha perncrpax
casura. lNoctpoenne 6onblumx LINOC-cnctem Ha ocHOBE NpOLLECCOPOB C pa3aesieHHOM
namatblo. CocTaBneHne pacnmcaHus BblMMCIUTENBHOIO npouecca: npeobpasoBaHue
rpadoB, nouck nepmogudHoctn. CbanaHcupoBaHHas apxutektypa BUX-cunbTpa Ha
Tpex NPOoLLEeCCOPHbIX arieMeHTax u ABYX MOAyNnaX NaMsaTu.

Mpoueccopsl ¢ apxutekTypon VLIW.

[MoToYHble npoueccopbl: NapannenbHO-MOTOYHbIE MNPOLECCopPbl  BbIYUCTIEHUS
BlM®. CTpykTypHbI CUMHTE3 napanfenbHO-NOTOYHbIX npoueccopoB. Cucronunyeckune
npoueccopsbl.

MpumMeHeHne pPeKOHMUIypUpyeEMbIX BblYMCNEHUN B ayano 1M Buamo obpaboTke.
PekoHduryprpyemble npoueccopsbl: HacTosiwee n byayulee.

11. NMpoektupoBaHue IBC Ha MJINC

Asbik VHDL wncxogHoro onucaHus npoektoB OBC: onucaHue KOHEYHbIX
aBTOMATOB M napannenibHbiX anropMTMOB JlorM4eckoro ynpasnenusa. OnucaHue
perynsapHbIX (CUCTONMYECKUX) CTPYKTYP. OnncaHmne CUHXPOHHbBIX M aCUHXPOHHbIX CXEM.
Cuctema StateCAD wucxogHoro onucaHna npoektoB 3BC: dyHKUMOHanNbHoe
Ha3HayeHue cuctembl. OnNncaHne MalmnH C KOHEYHbIM YUCIIOM COCTOSHUN. CMeLlaHHbIe
npoekTbl. MogennpoBaHue MCXoO4HOro npoekTa, co3gaHve TecTtoB. MonydeHne VHDL-
OnucaHuMM npoekToB U TecToB. CKHTaKCMyeckne U CeMaHTUYeckme OLnBKn
NPOEKTUPOBAHWS.

Cuctema ModelSim MmogenupoBaHus nepapxmyeckmx onuncaHmin npoektos IBC:
co3gaHve npoekta. PasnuuHble Buabl  MOAENWPOBaHUSA:  MOOENMPOBAHWE C
Ncnosib3oBaHMEM rpaduyeckoro uHTepdpenca, moaennpoBaHMe C aHannM3aTopom
BbINOJSIHEHUSA, MOAENUPOBAHMNE C UCMONb30BaHMEM KOMaHA fA3bika Tcl, mogenupoBaHue
cmewaHHbix (VHDL/Verilog) npoekToB, MogennpoBaHWE C MNPOBEPKON OXMOAEMbIX
peakunn.

Apxutektypbl NINC: TIJIMC cemenctea Spartan-Il. TININC cemenctea CPLD
XC9500. ApxuTekTypbl, BMBNMOTEKM NPOEKTUPOBAHUS, HacTpaMBaeMble Jlormyeckme
6nokun, pasBogka coeanHeHnn, cnocodbl KOHAPUTYPUPOBAHUA.

Cuctema LeonardoSpectrum cuHtesa ctpyktyp MNJINC: TeopeTudeckne OCHOBBI
BbICOKOYPOBHEBOIO M JIOTMYECKOTO  CUHTE3a. TexHOonorm4eckn HesaBucMMas
onTummaaums. Jlornyeckas ontummsaumsi. TexHonornyeckoe otobpaxeHune. MeToamku
CVYHTE3a: UCNosib30BaHUe rpadouyeckoro uHTepdenca, NCnorb3oBaHWe KoMaHa s3blka
Tcl, CMHTE3 B NaKeTHOM pexunmve.
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