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Cxembl n Bpemsi
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KMOTI-cxema — 370 MoJeNb, ONUChIBIOLLAS COeANHEHNE < PeaNibHbIX»
TPaH3UCTOPOB, NPeobpPa3yOLLMX HAMPSKEHNE B < PeasibHOM» BpPeEMEHM

C®P3 — 370 MozeNb CO CTPOrUMM OrpaHNYEHUsSIMI, TpaHCAMpyeMas B
KMOT-cxeMy, HO He y4YUTbIBatOLLAS BPeMS

KombuHaunoHHas cxema — aTo aHanor CPD, bonee OAN3KNNA K
«peanbHOCTUY U UCNONL3YIoLKIACS B 061acTy LMdPOBOA CXEMOTEXHUKM
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Jlormnyeckmne BeHTUIN

Jlornyecknin BEHTUNb — 3TO CXEMOTEXHUYECKUA aHanor P>

Kak n @2, BeHTUNb CoaepxuT ByneBy byHKLNIO, Habop BXOA0B U BbIXOA

OcHOBHbIE NIOrNYECKNE BEHTUIN:
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Jlormnyeckmne BeHTUIN

Ha Bbixoge n ntoboM BXoAe BEHTUNS MOXKHO AOPUCOBATL KPYXKOK,
O3Havaloluii oTpMUaHue B COOTBETCTBYIOLLEM MeCTe

Kpy>XoK Ha BbIxofe [oDaBAseT K Ha3BaHUIO BeHTUAs cydpduke «-HE»

Hanpuwmep:
I-HE NJTN-HE Vickntouatowee VJTN-HE
y=x1&x=xi1lx y=x1Vx=xilx Yy=x1®x2=x1~x2
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X2 :Dy X2 :D%y Xa jDFY
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KombunHaLmoHHble CXEMbI

OnpepeneHne KOMOVHALNOHHOW Cxembl OTAMYaeTcst oT onpeaenedns CPI
(... OpueHTUPOBaHHbI rpac ...) TONLKO TeM, HTO

BMeCTO P NCNoNb3YOTCA IOrMYecKne BEHTWIN

Bynesa dyHKUUS, peannsyemast B BEpPLUNHE KOMOWHALMOHHOW CXeMbI, 1
Habop yHKUWIA, peann3yemblli CXEMOIA,

onpeaensitoTcs B TOYHOCTU TaK e, Kak u ans CP

Hanpumep, nsobpakéHHbimn CDPD n KOMOMHALMOHHOW CXemoli
peann3yroTCst OANHAKOBblE HAbOpPbl PYHKLWIA:
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OAavH 13 cMbICI0B (CEMAHTNK) KOMOUHALMOHHOM CXeMbl — 3TO
peanusyeMblli cxemoil Habop ByneBbIX OYHKLMIA — HO Ha NpaKTUKe
NCNONb3YOTCS U APYrne CMbICIbI
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CemaHTukm KOM6IIIHaLI,IIIOHHbIX CXEM

B Gnoke 3 obcyxaanock «peanbHoe BOMNOLLEHNeY 3HadveHnid 0, 1 B
annapaType: 3To ABa 3aaHHbIX YPOBHS HaNPsiXKeHust B yCTporicTBe (HU3KUi
1 BbICOKWIA), N3MEHSIIOLLINXCS! B PEASIbHOM BPEMEHU

Bonee TouHo, 3TO

> nHTepBabl HaNpsKeHU Iy, [; Ha Bbixoge BeHTUNSA: ypoBHK 0, 1 £
NOrpewHoCTb (0T KOTOPOU HUKAK He U36aBUTLCS B PEASILHOM MUPE)

> yyTb OoJsiee LUIMPOKME MHTEPBAJbl HAaNpsykeHUd Jy, J1 Ha BxoAae
BEHTUNS: HTepBaNbl Iy, /1 + noTepu npu nepefave Hanps>kxeHust oT
OfIHOTrO BEHTUASA ApYyromy

CeMaHTVKa KOMOUHALMOHHOW CXeMbl B TaKOi TpakTOBKe OyneBbix
3HaYeHnii — 3TO 0TOBPaXKeHNe, ONINCHIBALOLLEE COOTBETCTBIE MEXY
UMPOBLIMI CMFHAMIAMM, MOCHIIAEMBIMU HA BXOAbI CXEMbI, U CATHANAMK,
nony4aemMbiMN Ha BbIXOAaX CXEMbI

Moa curHanoM 34eCb MOHUMAETCSt OTOBPaXKeHNe, ONUChIBatoLLee
HernpepbIBHOE N3MEHEHVE YPOBHS HANPsSXKEHNsI B PeasibHOM
(geiicTBUTENLHOM) BPEMEHU
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CemaHTukm KOM6IIIHaLI,IIIOHHbIX CXEM

CeMaHTVKa NOrMYECKOro BEHTUASA, COAepaLLero dyHkumo f(xi, ..., Xp),
ONSt NPEANOXEHHOrO NOHUMAHWS CUMHaNa YCTPOeHa Tak:

€CJIn Ha BXOJax BEHTW/IS1 JOCTaTOYHO A0J/1r0 Noaaep>XXBatoTCs
HanpPsKeHNs! MHTEPBANOB Jy, , . . ., Jo,,» TO HaMpsKEHWE HA BbiXxoae C
HEKOTOPOro MOMEHTA BCErAa NPUHAANEXMNT UHTEPBANY /r(y,

CemaHTVKa KOMOWHALMOHHOW CXeMbl CKNafblBAETCS U3 NHTEPBabHbLIX
CEMAHTWK COLEPXKALLNXCS BEHTUNEN TOYHO TaK e, Kak cemaHTuka CPD
CKNaJbIBAETCS U3 CEMAHTUK COAep»KaLLMxcst B Helh DD

Takyto ceMaHTUKy OyfieM Ha3blBaTb TOYHOIN

/I3meHeHne HanpsiXeHs curHana ot uHTepsana /p/J, Ao MHTepBana
h—p/Ji—p Ha3bIBaeTCA (DPOHTOM CUrHana:

» oT lp/Jp 8o h/J — nonoxuntensHeiM poHTOM (positive edge)

» ot I/ o ly/Jo — oTpruaTensHbiM bpoHTOM (negative edge)
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CemaHTukm KOM6IIIHaLI,IIIOHHbIX CXEM

Mpumep:

X{>c~)0/{><rz

OTo6pa>KeH|/|e BXOAHOIro CUrHaaa X B BbIXOAHbIE CUTHANbl Yy, Z B

NHTEPBAnN bHOW CEMaAHTUKE:
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«Ily = «HaNpsSXEeHUs1 Ha BbIXOAAX COOTBETCTBYIOT HAMpPsKEHSIM Ha BXO4ax
N DYHKLUMSM, COAEPXKALMMCS B BEHTUNSX Y
« Ty — OTpULATENbHBIA PPOHT K" » — NONOXKUTENbLHbIA HPOHT
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CemaHTukm KOM6IIIHaLI,IIIOHHbIX CXEM

ﬂpm pa3pa60TKe CXeM 4aCTO OKa3blBa€TCA HEBAXXHO 3HATb MOrpewwHoOCT 1
TO4YHYHO cbopmy CTHaIOB B CXEME, N B CBA3N C 3TUM MOHATNE CUTHaAsIa U
CEMaHTWKa BEHTUNENR N CXEM YNPOLAOTCA

[Mpymep Takoro ynpouleHuns:
> VIHTepBanbl HanpsxeHnin ly, Jo, 11 n J1 3amMeHst0TCA Ha 3afaHHble
ypoBHU HanpsixeHus (6e3 norpewwHocteir): 0, 0, 1, 1 cOOTBETCTBEHHO
» [lepexofbl oT ypoBHs O K ypoBHIO 1 1 0bpaTHO n3obparkatoTcs
JINHUSIMU, 0D603HaYatoWMMK, 4TO HanpskeHne oTanydHo ot 0 m 1 (a
Kakoe MMEHHO, HEeU3BECTHO)

CurHan c y4€ToM Takoro YnpoLeHUst SIBASIETCSA KYCOYHO-MHEHbBIM
HeNpepbIBHLIM OTODOPaXKEHNEM, OMUCHIBAOLLIMM U3MEHEHNE HAMPSKEHUS B

peanbHOM BPEMEHMU

CeMaHTUKY CXeM C TaKOIl TpaKTOBKOl Oy/neBbIx 3HaYeHWl 4Ns SICHOCTW
ByaemM Ha3blBaTb YMNPOLLEHHON CO CKOLLIEHHBIMY OPPOHTaMY
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CemaHTukm KOM6IIIHEILI,IIIOHHbIX CXEM

Mpumep:

x| ee ez

OTobparkeHne BXOAHOIO CUrHaNa X B BbIXOAHbIE CUTHAMbLI y, Z B
YMNPOLLEHHOI CEMaHTUKE CO CKOLLUEHHbIMU (hpOoHTaMu

|

BpeMsl

« TT——>» — OoTpuLaTeNbHbIli PPOHT  «— » — MONOXKUTENbHbIA HPOHT
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CeMaHTIIIKIII KOM6IIIHaLI,IIIOHHbIX CXEM
[Mpy pa3paboTke CxeM Ha BbICOKMX YPOBHSAX abCTpakuuy 4acTo ANs
MPOCTOThbI CYUTAETCS!, YTO (PPOHTHI CUFHANOB MIHOBEHHbI
CvrHan B TakoM YNpoLLEHUN CTAHOBUTCS OTOBPaXKEHWEM CeayoLLEero B1aa:
» BpeMeHHAs 0Cb MOKPLIBAETCS OTKPbLITbIMUA UHTEPBAJaMn
((x,y) ={z | x <z < y}) TaK, 4TOBbI HEMOKPbLITLIMU OCTANOCH TONBKO
KOHEYHOEe 1N CHETHOE MHOXECTBO TO4YeK
> Ha ka)xJoM UHTepBase CUrHan UMeeT NOCTosiHHOe 3HadeHue: 0 wanm 1
» 3HadeHUsl CUrHaMa Ha KaXkAOW nape CoCefHUX MHTEPBANOB Pa3AUYHbI
» (hpoHT — 3TO 0CoBO0e 3HAaYeHMe CUTHAMNA B KaXKAOW HEMOKPLITOW TOYKE:
> = (PPOHT NONOKUTENbHbI
> = pOHT oTpuLaTeNbHbINA
MoMmeHT ppoHTa — 3TO MOMEHT HECTAaOMALHOCTWN CUrHana: ecau ot
3HAYeHUs CUrHaNa B 3TOT MOMEHT CYLLIECTBEHHO 3aBUCSAT 3HAYEHUS B ApYrux
MECTax CXeMbl, TO 3TN 3HAYEHUSA MOTYT ObITb MPON3BOJbHbI
CeMaHTUKy KOMOWHALMOHHbBIX CXEM, OCHOBAHHYIO Ha TakoM OnpeaeneHuu
CUrHana, Anst ICHOCTU ByAeM Ha3biBaTb YNPOLLUEHHOW C NPsMbIMY
(MrHOBeHHbIMIN) hpoHTaMK
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CemaHTukm KOM6IIIHaLI,IIIOHHbIX CXEM

Mpumep:

x| ee ez

OTobparkeHne BXOAHOIO CUrHaNa X B BbIXOAHbIE CUTHAMbLI y, Z B
YNPOLLEHHOI CeEMaHTUKE C NpsAMbIMN (OPOHTAMMN:
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«l» — cpoHT
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