CHUHTE3 IU®POBOT'O ABTOMATA MYPA
Heab padoTsI

[Ipuobpectn mpakTUYECKUW OMBIT CHUHTE3a ISl 3aJlaHHOTO BapuaHTa rpad-
cxeMbl 1U(ppoBoro aBToMara Mypa, peaiqu3ali €ro MporpaMMHBIM IyTeM M Ha
pEeanNbHBIX JIOTUYECKHUX IEMEHTAX.

Conepxxkanue padoTsbl

JlJ1s1 3a1aHHOT0 BAPUAHTA 32/IaHUSI HEOOXOAUMO:

1. WU306pa3uts rpad nepexoaos aBromara Mypa.

2. CocTaBUTh KOJAMPOBAHHYIO TaOJUIly MEPEXOJ0B, BBIXOJHBIX CHUTHAJIOB U
CUTHAJIOB BO30Y>KJICHUsI TPUTTEPOB aBTOMaTa Mypa ¢ ykazaHueM HOMEpPOB HAOOPOB.

3. IloarotoButh auarpammy Belua ¢ BbIFICIEHHEM KJIETOK, HE BIMSIONIMX Ha
paboty aBTOMaTa.

4. 3anucaTh MHUHUMHU3UPOBAHHBIC JIOTUYECKHE YPABHEHMsI JUIsl CUTHAJIOB
BO30Y>KJICHUSI TPUTTEPOB U BBIXOJAHBIX CUTHAJIOB.

JlonmoJHUTENBHO (He 0053aTEIbHO, HO YKeJIaTeIbHO):
5. C wucrnonp3oBanreM mnporpamMmbl LOQISIM cocTaBUTh cXeMy aBTOMAaTa M IpH
M3MEHEHUH COUYETaHMS BXOJHBIX CUTHAJIOB JOOUTHCS €ro paboTOCTIOCOOHOCTH.

IosicHeHusi k padoTre

B kauectBe npumepa Ha puc. | npeacTaieHa rpad-cxema aropurMa uudpoBoro
aBTOMATa.

ABTOoMar wumeer 1IecTb CcocTosHMM a0..a5, [BOWYHBIE KOIBlI KOTOPBIX
cootBetrcTBeHHO 000 ... 101. I'pad nmepexonoB npencrasien Ha puc. 2. Cocrosiaue al
IPUHATO 3a UCXOJHOE. BXOJHBIE CHTHANBI X1 U X2 U3MEHSIOT IOCJIEI0BATEIbHOCTD
NIEPEXOJOB M3 OJHOIO COCTOSIHME B Apyroe. ABTOMAar B COCTOSIHUSAX al U a2
(dbopMupyeT BBIXOJAHON CUTHAJ Y1,a B COCTOSIHUSIX a3 U a5 — BBIXOJHbIE CUTHAJIBI ) U
V3 COOTBETCTBEHHO.
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Puc. 1. I'pad-cxema aBToMara Mypa ¢ 3aK0IUpOBAHHBIMHU COCTOSTHUSIMU

Puc. 2. I'pad nepexonos aBTomara Mypa

Ha puc. 3 npuBefeHBI MEPEXOIbl, BHIXOAHBIE W BXOAHBIE CHTHANbI, CHTHAJbI
BO30Y)KIICHHSI TPUITEPOB W CXEMbI MapIIpyTOB aBTOMaTa. Ha yka3aHHOM pHCYHKE
Q2(t), Qu(t) u Qo(t) — cocTosiHus TpUrrepoB 10 nepekiaroueHus, a Qz2(t+1), Qi(t+l) u
Qo(t+1) — mocne mepexmoueHus. B ciayuae cuHTesa aBromara Ha D-Tpurrepax Q(t+1)
= D(t), moatomy xomonku s Qi(t+1) u Di(t) (roe i =0, 1, 2), coBMEIIIEHBI.
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Homepa Bxonneie CocTosiHUS TPUITEPOB Brixonnslie
HaOOpOB CHUTHAJIBI Qa(t+1) | Ou(t+1) | Qo(t+1) CHUTHAJIBI
(yexopus) Q2(t) | Qu(t) | Qo(t) | Curnanst Bo30yxa. D-Tpurr.
xi(t) | Xa(t) Da(t) | Da(t) | Do(t) ya(t) | ya(t) | yo(t)

0 0 0 0 0 0 0 0 1 0 0 0
1 0 0 0 0 1 1 0 0 0 0 1
4 0 0 1 0 0 1 0 1 0 0 0
5 0 0 1 0 1 0 0 1 1 0 0
8 0 1 0 0 0 0 0 1 0 0 0
9 0 1 0 0 1 1 0 0 0 0 1
12 0 1 1 0 0 1 0 1 0 0 0
13 0 1 1 0 1 0 0 1 1 0 0
16 1 0 0 0 0 0 0 1 0 0 0
17 1 0 0 0 1 0 1 0 0 0 1
18 1 0 0 1 0 0 1 1 0 0 1
19 1 0 0 1 1 0 0 0 0 1 0
24 1 1 0 0 0 0 0 1 0 0 0
25 1 1 0 0 1 0 1 0 0 0 1
26 1 1 0 1 0 1 0 1 0 0 1
29 1 1 1 0 1 0 0 1 1 0 0

Puc. 3. KoaupoBaHHas Ta0iuiia MEpexoJ0B, BBIXOAHBIX CUTHAJIOB W CHUTHAJIOB
BO30YXJeHus aBTomata Mypa

Ecnu, HampuMmep, aBTOMAT HaxoguTcs B coctosHuu a; = 0,00, =001, a
BXOJIHBIE CUTHAIIBI X1 = | 1 X, = 0, TO IpH Mojja4e UMITYJIhCa CHHXPOHU3AINHA aBTOMAT
JIOJKEH TIepeiiTH B cocTosHue d, = Q,Q;Q, = 0 1 0 (cMoTpuTe HoMep Habopa 17 B
TabNHIle TEPEX0/I0B). DTO 03HAYAET, YTO TPUITEP 2 NOKEH OCTAThCS B COCTOSHHUH
«0», Tpurrep 1 mepeiitn u3 «0» B «1», a HyneBoil Tpurrep — u3 «I» B «O». Jlua
coxpanenus Tpurrepa 2 B coctossaun «0» Ha ero Bxox D2 (1), Hamo B MoMeHT t moaathb
«0», Tlepexmtouenne tpurrepa 1 u3 «0» B «1» MOXHO BBINOJIHUTH MOAAYEH CUTHAJIA
«1» Ha ero Bxox Di(t). Ilepekmouenue HyaeBOro Tpurrepa u3 «1» B «0» — CUrHaJIOM
Do(t) = 0. ITox HOMepoMm HabOpa Ha pUC. 3 MOHMMAETCSA JCCATHYHBIA SKBHBAJICHT
JIBOMYHOT'O 4Hciia, 00pa30BaHHOIO 3HAYEHUSMH apryMeHToB X1, X2, Q2, Qi, Qo B
yKazaHHOU nocnenoBarenbHocTu. Hampumep, 17-my Habopy cooTBeTCTBYET X1 = 1, X2
=0, Q=0, Qi=0, Qo= 1, a, cnenoBarenbHo, nBonuHoe uucio 10001 paBHoe
necaTuyHOMY yuciy 17.
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B xaprax KapHo, koTOpble Oy1yT HCIIOJIB30BaTHCS HUXKE, OBIBAET 3aTPYIHUTEIBHO
OTBICKMBATh KJIETKY KapThl, COOTBETCTBYIOLIYIO 3a/JaHHON KOMOMHAIIMY IEPEMEHHBIX.
[TosToMy HCHONIB3YIOTCS AuarpaMmmbl (KapThl) Beilua, B KOTOpBIX Kaxjas KIIETKa
kapThl KapHo o6o3HauvaroTcs mudpoii, COOTBETCTBYIONICH ee Habopy mepeMeHHbIX. B
paccMaTpHBaeMoOil 3a7jaue Takasi KapTa UMEET BUJ, IPEACTaBICHHBIA Ha pUC. 4.
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Puc. 4. Inarpamma (kapta) Beliua a1 paccMaTpUBaeMbIX IATH TEPEMEHHBIX

Ecau npoananu3upoBath rpad-cxeMmy puc. 1, TO MOXKHO 3aMETHTh, 4TO IipHu x1 =0
COCTOSIHHE TIEPEMEHHOM X2 HUKaK He OyJeT CKa3bIBaThCs Ha paboTe CXeMbl U HOMEpa
HabopoB 8, 9,12 u 18 ogHO3HAUYHO cooTBeTCTBYIOT Habopam 0, 1, 4, 5. OcranbpHbIC
Habops! 2, 3, 6, 7, 10, 11, 14, 15, 20-23, 27, 28, 30 MoryT UMETh JTFOOOE 3HAUCHUE U
UM MOKHO TNpujath 3HadeHue 0 unu 1 mo cBoeMy yCMOTPEHUIO MpPU MUHHUMH3ALUU
ypaBHeHui 1o kapre Kapno. B coorBerctBuu ¢ 3tum auarpamma Beliua npuHumaer

BUJI pUC. 5.
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Puc. 5. CxoppekTupoBaHnHas quarpamma Beitua

B cootBeTcTBHM ¢ TabnuIel mepexoaoB puc. 3 nepeMenHas D, nMmeeT 3HaUeHUE
«1» mpu Habopax 1, 9, 4, 12 u 26. Torna kapra KapHo umeeT Buj CIeIyrOIINI BU/:
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MunumuzupoBanHoe 1o kapte KapHo ypaBHeHue nepemenHoi D2 numeet BUI:
D, = Q,0Q0 + x,01 + X,0,Q

AHaJIOTMYHO COCTaBISIOTCS KapThbI KapHo " 3aIIMCBIBAOTCA MHUHUMHU3UPOBAHHBIC

ypaBHeHus 11 nepeMeHHbix D1 u Do.
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JlomoJIHUTEILHO:

Ha puc. 6 npencrapieHa cxema pa3padarbiBaeéMOro aBTOMara, MOCTPOSHHAsS B
nporpamme Logisim-win-2.7.1. Dta mnporpaMMa CHEHHAIbHO CO3[aHA IS
IPOBEPKH MNPAaBUIBHOCTH DPA0OTHI pa3pabaThiBA€MbIX CXeM. ECIH KOHKpETHBIE
DIIEMEHTHI, HampUMep, 3JeMeHThI M MMEIOT OrpaHMYeHHOE YHCJIO0, TO B JTOM
MpOrpaMMe MOYKHO 3a/1aTh YHCJIO BXOJI0OB TAKOTO BUPTYAILHOIO 3JeMeHTa 10 32.
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Puc. 6. Cxema pa3pabaTbiBacMoOro aBToMata B rmporpamme Logisim-win-2.7.1.

Ha puc. 7. npeacraBieHbl rpaduueckue 0003HAYCHHMS, UCIIOJIB30BAaHHBIC HA CXEME
puc. 6.

o ) D AR
6) 8)

a) 2) 9) ¢)
Puc. 7. I'padbmueckue obo3HaueHus 3nemenToB: a) anemeHT HE, 6) snement U, B)
anemenT UJIN, r) D-tpurrep, 1) cBETOIMOA, €) TAKTOBBII reHepaTop

[Tpu mpoBepke pabOTHI CXEMBI pPHC. 6 TEPEKIIOUEHHUsT aBTOMAaTa BBIMOIHATH
OJIMHOYHBIMH HMITYJIbCAMH TaKTOBOTO TEHEpaTopa HMITyJIbCOB CHHXPOHHU3AIUH.
CocTostHuEe BXOJHBIX CUTHAJIOB BKJIFOYEHO/OTKITIOUEHO C (PUKcanyel OCyecTBIsSETCS
TaK)Xe OJMHOYHBIMHU UMITYJICAMU TaKTOBBIX TEHEPATOPOB X1 H X2.

[Tosy4deHHBIC BBINNIE JIOTHYECKUE YPaBHEHHUS MOXKHO MPeoOpa3oBaTh TaKUM
00pa3om, 4TOOBI X MOXKHO OBLIO peajiu30BaTh Ha peAJIbHBIX dJIeMeHTax. Hanpumep,
Joruueckoe ypaBHeHue st D2 mpeoOpasyercs cieayomum oopa3om:

D, = Qzéo + x,0Q; + f1ézQ0 = QZQO + x,0Q; + f1ézQ0 =

= Q,Q0 + x,0Q; + %,0,Q
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Puc. 8. ABromar Mypa Ha peaJIbHBIX JIOTHYECKUX MUKpocxeMax (B T.4. D-tpurrepax)
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