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VJIK 656.25

VyeGHO-MeTOIMECKHE YKA3aHA K BbIIONHEHILO naGoparopubix paboT no

aucuunMHe «TeopHs aBTOMATOB» JUIA SammanPOB" HaNpaBneHUA nonrorgl;‘l;{
09.03.01-«MrpopMaTHKa M BHMHCIMTENLHAA TeXHHKA". Maxaukan, yany arty,

2020.—-28 c.

PaccMaTpHBalOTCA BOMPOCH! aHANH3A (YHKUHOHANLHOI CTPYKTYpBI H CHHTE3a
JHCKPETHBIX YCTPOICTB ¢ mpimeNennem nporpammel Multisim 10.1.. -

Cocrapurenn:  Hckenneposa 3.T., aCCCHCTEHT,
Terakaes Y.P., K.T.H., CT. NpenojaBareib

1. XazamoBa M.A., K.T.H., foueHT kadenpsi THOD A TY;

Peuensentsl:
2. Ko63apenxo J1.H., 1.1.4., 3aBnaboparopueit
HH(OPMALMOHHAIX TEXHOJIOTHA B SHEPreTHKE
WITT IOUL] PAH

Per. Ne 5026

[leuaraeTcs No MOCTAHOBNEHHIO YyeHoro coseTa Jlarectanckor
HOrO TEXHHYECKOrO YHHBEPCHTETA OT 2019
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0 rocynapcrseH-

nie JIABOPATOPHAS PAGOTA N:l.
CHIITE3 YHPABJISIOWETNO MUKPOIIPOIPAMMHOTO ABTOMATA
C KECTKOMH JIOTHKOII

L. Ueas paGors:

L. PaspaGotka rpaja MHKpONpPOrpaMME! BHIMHCAHTENBHON (IPOUCAYPH! MallKH-
HOH onlepauuy Ais 3a1aHHOM CHCTEMBI MUKPOKOMAH, j

2. CiHTE3 CXEMBI YNPABAAIONIEro aBTOMATA UIA PeaH3aii MHKPONpOrpaMMBL.

: 3. Mopennpoeanue paspaGoranHofi cxembl aBToMata B nporpamme Multisim
0.1. '

2. CrpykTypHoe npeacTaBiende ycTpoiicrs ofpaoTku undopmaumuin B Buae
KOMMO3HUHH ABYX aBTOMATOB — ONEPALHOHHOr0 ¥ YNpaBsiiolero.

Ipu onucanuu paGoTsl LWIMPOKOro kiacca yerpoiicTe 0OpaboTkn HHGOpMaLKK
UIHPOKO MCHONB3yeTcd HX NMpeACTABleHHe B BHAE KOMIO3MLIIH ONEpalOHHOI0
(OA) u ynpasiasiiomero astomarta (Y A). Ta koii moaxoxa BnepBele HCMONL30BAN
B.M. I'nyiuxoe (1962 r).

OA npuHHMMaeT W3 BHELIHeil cpesbl, XpaHHT ¥ npeobpasyer (B COOTBETCTBUH C

KOZIOM 3a/laHHOii omepauneil  KO/7 Y., t=1,..,T e

(KOII)) mxommele cnoea H3 ———

mHoxkecTBa D W BBIOAET BO ”YC"l YA OA —> R

BHEIIHIOK Cpely pe3yibTaT X=X}

(cnosa u3 mHoxkecTBa R) . Kﬂ_ Ke=D
. CrpyktypHo: OA co- (Ol T i}

crouT OOBIMHO M3 MHOTOLE- .
JICBBIX YNpaBjsieMblX Kom- Puc I JlekoMmosia ycrpoiictsa 0GpaboTkn imndopmat
GHHALHOHHBIX CXéM, BEBI- Ha ONepalHOHHEI H yNpasaaiouuii 610kH.
NONHAIOWINX Kakoi-nubo Hadop apudMeTHUECKHX H JOrHYeCKHX OMepaTopos i pe-
rUCTPOBOIl MAMATH 18 XPaHEHHS NPOMEXYTOUHBIX PE3yNBTATOB B npouecce obpa-
GoTkn MrpopMmanun. 3anavueii YA asnderca BhipaGoTKa pacnpeneli€HHOI BO BpeMe-
HH MOCJEJOBATENBHOCTH YINPABJIAIOIHX CHIHAIOB, MOJ BO3/GHCTBHEM KOTOPHIX B
OA ¥ BBINOJIHAETCA HEKOTOPAs ONEpallus,

Kaxk/i0€ 3/eMeHTapHOe AeiicTBHE N0 NpeoGpasoBaHINo HIH Nepeaadt HHQOop-
MalHH BHINOIHAEMOE 32 OAHH TAKT aBTOMATHOIO BPEMEHH HA30BEM MMKpoonepa-
uneii. Tlycrs Y={y; ,..., Yn} — MHOKECTBO MHKPOOMEpaLliii, peanusyembx B OA.
Onu Bo36YKAAKTCA CHIHATAMH Yy ,..., Y B3 YA (14 0003HAYEHHA ITHX CHFHAIOB
y200HO HCO/b30BATE OIHA M TE XKE cumBonbl).  COBOKYNHOCTb  MHKpPOONEpalil,
BLINOMHAEMBIX OJHOBPEMEHHO 33 OJIMH TAKT ABTOMATHOIO BPEMEHH, o6pasyer MHR-
poxomanay Y, t=1,..., T .

B uacriiom ciyuae, mukpoxkomanga (MK) Moxer cocToaTh H3 OHOI MUKPO-
onepauni. B ofuiem cnayuae Cnpaseinuso: ¥, ©Y 1.e. MuOKeCTBO Y BK MONART
noamuoKecTso Y.

JUia 3a7aHNs MOPAAKA CAEACBAIIA MK ¥ ucnone3yiorcs cncuufmmu.m nepe-
MCHHbIE, HAIEIBAEMBIC JOTH'MECKUMH YCAOBHSAMM X; H3 MHOKECTRA X={X veen Xl
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M OA. ITpoBepKa 3HAYECHUA JIOHUECKO-

BhIpabaTriBaeMple ONepalHOHHBIM ABTOMATO
4 P MK, BBHINOJNIHAIO-

ro yCNoBHA B KXKAOM TakTe paGorsl YA MO3BOJNAET ONPEASTHTE
IIYIOCH B CIIEAYIOLUEM TaKTe. :

Takas nocnenosarensHOCTs peanuiauny MK onpeaenserca (yHKUHAME Tc-
pexona — GyneBsIMH QYHKUHAMHE Gy (iyf=1,...,T), apryMEHTaMHl KOTOPbIX ABJIRIOTCH
JIOTHYECKHE YCIIOBHA H3 MHOMKECTBA X={X] yussy Xxf» CBAKEM C kaxnoit MK ¥; MHO-
xecTBO QYHKUHIT Nepexona (@ , :.., &) TAKHX, YTO ECNH =] NOC/IE BHINONHEHHA
MK ¥;, 1o cnenyiomeit Gyer pemonuatbes MK ¥, MuoxkecTeo QyHKIHH nepexoaa
M3 OTHOI H.TOI %€ MUKPOKOMAHAE! ¥; o6NanaeT cBONCTBOM OPTOrOHANLHOCTH (4

.
& ;=0 npu j# ) u nonaHOTHI }\_{1 a; =1,

OpTOroHAILHOCTE FOBOPHT O TOM, uTo nocne aaHHo MK npu onpenenguHbIX 3Ha-
YeHHAX JIOTHYECKHX YCIIOBHH MOXET BHIIONHHTRCS ToNbko oaHa MK, a monHota —
YTO OHa BLINOJIHUTCA 00A3aTELHO. -

Onucanne onepauyi B TePMHHAX MHKPOKOMAHA M JIOTHYECKHX YCNIOBHii Oy-
A€M Ha3bIBaTE MHKpONpOrpammoii 3Toii onepaumu, a caM NpMHUMI pa3zOHEHHA
BBITIO/THAEMON OMNepalliid Ha MHKPOKOMaHMIbI (MHKPOONEPAlHH) — HOCHT HAa3BaHHE
NPHHUHIIE MHKPONPOrpaMMHOIo ynpasieHHsi. B cBolw ouepens VA, ocyuiects-
nstouuii ynpasnenne OA s peamu3anuy MEKPONPOrpaMMbl ONEPAL{HH HA3BIBACTCS
MHKPONPOrpaMMHBIM aBTOMATOM. : '

3. 'pad MHUKponporpaMmslL. 2 ,
I[lpencrasnenne MHKPONPOrpaMMbl BLINOJHEHHS KakoH-nufo omepauuu B
rpadHYCCKOM BHAE NONy4HIO HasBaHHe rpada muxponporpammsi (rpag MII).
Fpap MI1 npencraenaer coboii OpHEHTHPOBAHHEM rpad, cogepxalwmi oaHy
Ha4yalpHYI0 H OAHY KOHEYHYIO BEPIUHMHEI, 4 TAKKE NPOH3BOJIBHOE MHOMECTBO IPO-
MEXYTOYHBIX BEpIIHMH, COCTABIICHHBIX H3 ONEPaTOpPHBIX M ycnoBHbIX. KoHeuHad,
ONEpaTopHas ¥ YCNOBHAA BEPIUHHBI MOTYT HMETh HECKOJIBKO BXOOB. Y HAYAILHON H
ONepaTopHOIi BEPIUHH - N0 ORHOMY BHIXOAY, Y YCJOBHOH 1B4, OMEYEHHBIE CHMEO-

namu 1 1 0. : : ATt ' ;

Hauano - [ Koneu MK ¥,

S — '

Puc. 2. Buast seprnxi rpaga MII: navansuas, KOHEUHAS, ONEpaTopHan H ycnbnuaa.

B kax¢oii omeparopHoil BepuiHe 3anuceiBaerca oneparop unu MK ¥; - nog-
MHOECTBO MHOKECTBA MHKpoonepaunit Y={y,,,..., yn/.

YCnoBHAsA BEPLIMHA COOTBETCTBYET IIPOBEPAEMOMY JIOI'M4ECKOMY YCIOBHIO, B
HeH noMmeLaeTcs oauH M3 3/IEMEHTOB MHOXKECTRa X={x}, .10, Xi}. OmuH 13 BLIX0/I0B
YC/IOBHOH BEPUIHHBI MOXET COGAMHATHCA C e¥ BXOJAOM, TakHe BepuHel Gynem

B

HA3LIBATE KAYMMMH 1iu Bo3BparHeIMU. [Ipu coctasnennu rpada MIT neoSxomumo
PYKOBOACTBOBATLCA CreayIOLMMI TipABMAAMMU:

1) Bxoget u BRIXOALI Pa3NHYHBIX BEPIUHH COEAMHAIOTCA AYTamu, ¢ YKalaHuem
Hanpasnenus nepenaun uugopmanmm;

2) KaxapIi BRIXOD COEHHACTCA TOJIBKO C OAHUM BXOJIOM;

3) ana moGoti BepuIKibl rpada MIT momxken Gbrte, M0 Kpajivelt Mepe, OXuH myT:
13 ITOH BEPIIMHEI K KOHEYHOH. )

4, Mlporpammuan mogens OA

HexonHsiMu IaHHBIME I cMHTe3a VA ABIAIOTCA cxeMa OMEpPaLMOHHOID aBTO
Mara OA ¢ GpyHKUMAMH, ONPEOENCHHBLIMH B BHIE CIIHCKA PEATM3YEMBIX MHKPOKO
MaHI, a Takke rpad MMKpONpOrpaMMbl OMEpaLUH, 3aJaHHON NS pealH3aliH |
atom OA. K cosxanennio, ¢opma npoBenenHs NPAKTHKYMa 10 KYPCY © HCMONB30Ba
HHEM nporpammel MozeaupoBaHus Multisim 10.1, ne naér BoamoxkHocTH BOCTIONE
30BarhCA KAKHM-NHOO OMepalMoHHBIM OJIOKOM /13 BBIMONHEHHS apH(PMETHKC
Jornueckux onepauuit. C Apyroii CTOPOHBI, HCTIONB30BAHNE PEASIBHOM CXEMBI Ofl¢
pauxoHHoro 6oka TpebyeT HamHuMe onpeaenéHnoro nHTepdelicHoro Gnoka Mexa
YA u OA — 6noka, «pacllenAiomEro» ynpasaslomuii CHIHAT MHKPOKOMaHIE ¥, ¥
HEKOTOPOE CEMEHCTBO MHKPOHHCTPYKLHIH.

Ha puc. 3 npepacrapnena oaHa H3 BO3MOMKHBEIX AeKoMMo3uuni YA, sxmovatony
TPH COCTABHBIE YACTH: AeUIH(PATOP KOAA BHIYHCIHTENBHOMH Npouenypbl, coGCTBeHE
YNpaBIAKOLIKMA aBTOMAT, FreHePHPYIOLUH YNPABIAIOILY0 NOCIEA0BATENBHOCTD MH
pokomaHg Y, u dopmupoBaresb MUKPOHHCTPYKUMI JUIA YTNIPABAEHHA OT/IENLHbIN
y3naMH OMepaunoHHOro YCTpoicTBa (TouHee, HacTpoiiki OA Ha BBINOJHEHHE 3

JAaHHOI MHKpoKOoMauael ¥, ): ; ;
Y= (i, o)), (

Takoil ¢opMHpOBaTENL MOYKHO NPE/ICTABHTE B BHAE NAMATH, COAEPIKAHHE AT
KOTOpOii COOTBETCTBYET mpaBoii yactH cooTHomenna (1). Anpec suelikn nams
dopmupyetcs wkpaTtopomM, npeobpasyloniiM yHapHEIA KOA ¢ BEIX0JA YA B ABO
HbIii. 3/1€Ch NMpeAnonaraercs, YTO PaspANHOCTE YHAPHOrO Koja (T.e. KOMHYECT
pxooB CD) onpeiensercsa YMCNOM pa3iHYHbIX MHKpOKOMan ¥; B MHKpoOnporpam
onepatyH, 3a1aHHO# KOIOM Onepaty.

X (m OA @opMHPOBATENE MIKPOHIICTPYKUKI
Vopapnaiowas B
_f’, ﬂ T10CNe/I0BATENEHOCTE — {0
KOl DC F, (Y, Ys Yy Jg CD | Hsomanrit |[PROM || — fcf
[— >y A(F, = :
Fa ( q) B (lleME‘: napan- KOJ anpeca "
NIENBHOTO YHApP- s
HOro Ko/a
Puc. 3. CTpyKTypa yNpapsiomero asToMara JAL=

B panpHeiiwieM, IS BBINOTHEHIA paboThl B Ka4YecTBe ONEPALHOHHOID 0%
pUMEM HpPOZPAMMIYI0 MOJeb, 32[AHHYIO CHCTEMOF MHKPOKOMANL, BRARSAD
MHKPOKOMAH/IBI [IEPECLUIKIL, QBCHYHOI apH(METHKH, OTHHECKO 00padois, &i
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ra u spawenus (Tabn.l). Ha ocHoBe AaHHBIX MHKpPOKOMaHA W Oyner npoboanThesn
paspaboTka rpada MHKPOMPOrpaMMbl. Jlna ofo3Hauenus Kaknoi MHKPOKOMAH)L!
BBEAEM MHEMOKOA [rmnemonic], MCTIONb3YA ANA 3TOMO CTAHAAPTHEIT B NpaKTHKE
NPOTPAMMHPOBAHHA NPHEM - KPATKAA MOCTENOBATCILHOCTL GyKB 1M CHMBOJIOB (OT
3 no 5), mpencrasasioman coboil cokpauene COOTBETCTBYIOIHX AHTIIOA3BIMHBIX
CNIOB HJIH HX aG0peBHaTypy, OTPAKAIIMX coziepaTeNbRbiil CMBICT MIKPOKOMANILL.
Takoit noaxof ¢ BuGopoM OA N03BOAAET HIGABTLCA OT HEOOXOAHUMOCTH PaccMOT-
peHis Gnoka GOpMHPOBAHHA YNPABNOWMX MHKPOHHCTPYKIMI H COCPEAOTOMHTECH,
MCKTHOYHTENBHO, HA CPEAHEM 3BEHE PHC. 3

Jlornyeckue yeaosus X={x3} (k=I, ..,K) B nporpaMMHON MOJENH NPHHATO
HajbiBaTh  (IAraMH  ycuoBmit : ' :

. Tabruya 2
(raGn. 2). Onpepeneiiie Quaros Onaru yenosuii | CF | ZF | SF | OF
YCJIOBHIT JaHo Ha pHc. 4. I
Cf - Carry FI - nepeHoc 13 crap- OUe AL g ¥a Lo | e
ILEro pa3psja perucTpa pesynbrara yenosus fxy}

TpH CNOXKEHHH WIH 3aéM Ui cTap-

Uero pa3psia MpH BEMHTAHHH. :

Of ~ Overflow — apudMeTHyeCKoe NMEPENOIHEHHe Pe3yNbTaTa NPH CNOKEHHH HIW
BLIYMTAHHU YMCEJ B JOTOJIHHTENBHOM Koae. [1pH onepanuix ¢ Ge33sHaKOBBIMH 4YMC-
naMu MPH3HAKOM NepenoiHeHus spaserca 3Hauenue ¢uara Cf (1 — nepenonnenue, 0
— HeT). '

Sf - Sign FI— dnar 3Haka peaynbrara.

Zf — Zero FI — ¢nar Hynesoro pe3ynsTara ANd JOTHYECKHX H apUPMETHYECKUX onle-
pavmii. o

S O - iy | Hepéu'ocu _
l I I <— (Onepauns cnoxenus)
las,  a, " @, _ 8, | <= Perncrp pesynsrara

—_n j . ' Jaémur -
Cs C7 :

<= (Onepauus BEYHTAHHA)
Cf:Ca, Sf=GT’ 0f=C8 ®C", Zf:vafr
‘ ‘ i i=0
Puc. 4. Onpenenenue uraros yenosuii
HaGop ucnoneayemsix B OA muxpokomana MK H aHATHIMDYeMBIX JOPHYECKHX

ycnoBuit fiorked ObITh MOMHLIM, T.e. 00eCNeYHBaTh BO3MOXKHOCTH COCTABJICHHA
MHKPONPOIPaMM JUIA BCETO MHOKECTBA BHIYMCIHTENLHBIX MPOLEAYp, MpeaHa3ia-

HEHHBIX [UIA peank3alny Ha aanHoM OA. KpoMe Toro oH omkeH bt ddpexTns-

HEIM, T.€. 06ecreyBaTh MITHHMH3aUMIO OHOTO U3 Nokazareseii (BpeMs BLINOJHEHHA
MHKPONPOrpaMMbl, aNNapaTHbie 3aTPaTel) NPH 3a/IAHHKIX OTPAHUYEHHIE Ha 3HAYEHHE
apyroro.

OrmeTiM, uto nouck wabopa MK, YAOBJETBOPAIOWMX TaKHM TpeGOBAHHAM
MpEACTABIIACT OHENb COXHYIO 3aa4y. Ha npakTike on nonGupaercs onpirHeM ny:
Tém. lpencrasnennsiii B Tabn. 1 naGop komamy OPHEHTHPOBAH HA peann3aLMI0 NPo-

6

CTBIX BBI'IMCIIUTCALHBIX npoucayp, peajHiyeMuix B naﬁopa’ropnom TpaKTUKyME no
Kypey

' TaGnuua 1
Muemokon MK Conepanue Bausuue ua daarn
IN Ry, daia8 Ry data8; i=1,..,8 He snuser
MOV R, R, (R) «(R); 4j=1..8 He pmuser
MOV R, const8 (R) «const8; i=1,..8
ADD R, R; (R) «(R) + (R); ij=1...8 Bnnser
ADCR;, Ry (R) « (R) + (R) +CF; i,j=1,..,8 Ha Bee Qrark
SUBR, Ry (R)  (R)- (R); 1,j=1,..,8
SBBR, R, (R) «(R) - (R)-CF; ij=1.,8
CMPR, R, R)-R); i,j=1I,..,8
CMP R, const8 (R)-const8; i=1,.,8
DECR, (R) «(Ry-1; i=1..,8 Bnuser Ha Bce
INC Ry (R) « (R)+); i=1,.., 8 ¢naru, xpome CF
AND R;, R (Ri )& (R)A (R); i, j=1...8 Bnuser ua sce
"ORR, R (Ri)+ (R) v(R); 1j=1,...8 O“Ll’fc’,';!; .
XORR, R, (Ri)«(R) BRY); i,j=1,...8
NEG Ry (R)e=(0 -R); i=l, .., 8 Bmimer 1a see narn
ROL Ry Tonsko Ha
[cF |-q R ;‘ . nar CF
ROR Ry LICF ] L‘ 3 ]._J
. SARR, Banser na Bce
LI—- R; l—‘lar_l ' dnari. OF=1, ecut npu
' Sl TR,
SALR, lor [ & 0] %

HexoTopsie 3amMeuanis K HCTONB30BAHHIO NPEUTOKEHHOTO nabopa MK.

1. dopMaThl MHKPOKOMAH NPE/ICTABNCHBI KAk ORHOONEPAHAHBIMIL TaK ABY-
XOMEpPAHOHBIMH, HCTIONB3YIOMMMHUCA A BEIMOITHEHHA 6unapnsix onepauuit. [pu
3TOM caM ONepaHjl NPeACTABJIEH COJIEPKMMBIM OAHOrO H3 BOCBMH PETHCTPOB (Riy -
R;) GaiiroBoro THnAa. [p# BEINONHEHHH GHHAPHEIX ONEpauuit peructp, creayoumit
B 3anHcH 3a MHemokoaoM MK, ABAeTca NPHEMHHKOM pe3y/ibTaTa (MAH KaK CHHTAOT
B MPOrpaMMHPOBAHHH - MCCTOM nainauenus (destination)).

2. Bce onepaHipl, HCMOMb3yeMble B MK, nomeanM Ha TPH TPYNbl: BHEWRWE
(OHHM HMEIOT ONpEAC/EHHBIE CHMBONILHEIC 0003HaUEHHA B BLIMMCANHTENLHBIX 1?01.:-&
Aypax), NpoMe:KyTOUHBIE, nonmyyaeMble B Npouecce BeIMHCICHHI B OA, It HExOTO~
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oif peanizauny NPOUEAYPhI H

CK
Y bI, HCOOXOAMMBIE UL ANrOPHTMHYE
ek jerounnka (Hanpumep, CMP

BBOJALIHECS HEMOCPEACTBEHHO B KAYECTBE onepasaa
Ri, const8).
Tak, HANpHMEP, NPH PEATH3ALMH NPOLICIY Pl
4B— A, ecnu B <0,
:{-B. ecmi0 < B <10’ :
onepannsl (A, B) aBaAiOTCA BHCIIHMMEI H MOTYT BBOAHTBCA MHuKpoxoMaHaoit IN
Ri, data$ B kaxoii-nu6o pernctp OA:
INRi, A ;A= Ri
Onepan S, NpeacTasnAoUIHit PE3yNBTAT ONEPaLHH, PASMEILIACTCA B PErHCTP R1
Hocraérca B OA. - ‘ ) :
YycneHHas KOHCTaHTa «10», MOJKET HCTIONIB30BAThCA B MHKPOKOMaH/aX, Kak lle-
penaun (MOV Ri, const8), Tak u cpastenus (CMP Ri, const8), nanpumep:
CMP Ri,10 iRi-10, 30ecs 10 - necATHYHAsA 3aNMCh KOHCTAHTBI,
CMP Ri, 00001010 ;00001010b - nBOWYHAs 3ATHCH KOHCTAHTEI. -

5, lIpumep Ha nocTpoeHHe rpada MHKpPONpPOrpaMMmsl,

3adanue. Topcuurars uncno «0» g Gaiire (omepaug A).

AJITOpHTM NpoueAypsl B oMcaTeabHoH hopMme.

Copnepxumoe peructpa R, B KOTOPOM HaXOIMTCA MCKOMBIt Gaiit, mozmeepraercs
uukHdeckomy casury (8 pas) eneso MK ROL R;. BeygeuraeMelfi kpafiuuii nesbii
6ut puxcupyerca o ¢nare CF, HyneBoe 3HaYeHHE KOTOPOro0 HHHUHATH3UPYET HH-
KPEMEHT CHETYHKA Hy/IEBLIX Pa3pAuoB perucrpa R;. '

Ipousseném HasHaYeHHe HeNoabL3yembix B MIT peructpos.

¥ i : e Hccnemyemsiit
l i - Oalir 3aHOCHTCA B pe-
R >y R THCTp R;, perucTp Hc-

T . ‘ none3yercd g cuéra
YHUCNIA HYJEBBIX -

S - wmcno mynesprx” | Ca¥rumk yucna Cusram 0B, a ):3 f? -
paspazios HYNICBbIX Pa3paioB HTepalii ’u k2 g mﬂi e

; . MONHAET HKLMKO

Puc. 5. Hasnauenue HCIONL3YEMEIX PErHCTPOB, CUSTYHKA H—:cpalimﬁ

IHKNa caBHra.

[To oxonyanmo npouesypsl Pe3yNLTAT (YHCI0 HYNEBBIX PA3PAIOB) NOMELIAETCS B
peructp R1,

'pad Mukponporpammsl ¢ HeoGXoZHMBINH KOMMEHTapHAMH NPHBE/IEH Ha pHc. 6
P[cm;;:;:g:?elmixponporpamml HAYHHACTCA NPH BBIMONHEHHH JIOFMYECKOTO yCIo-
BHA =1, KoTopoe peanusyerca BoinelicTeueM H

aVYAo -
e AHOHMEHHBIM KOMaH/I,
HMmes B cBoeM pacnopmkennn Tpad MUKPONPOrpaMMEL MOXKHO TPHCTYNHTE K

CHHTE3Y yrpas/sioumero asTomata VA ¢ ke
CTKOH norukoit
TOpOro 3anactca Mosensio Munu i Mypa, ' . £

6. CunTea ynpasnsiowero aeTomara (YA) .

CoGcereeHno Buinoanenne
paGoTel u onpenensercs cHuTeso
M -
TOMAT4, COCTOALUETO M3 CREAYIONIHX 3TANOR [5]: ey T

8

Konupopautioe npeactaenenue rpada MHKpONpOrpaMMel HIH monyyenue rpad -

cxemsl anropurma (ICA) paGotel YA,

Pasmerka 'CA nna onpenenenns coctosuuit YA, GyHKUHOHUPYIOILEro B COOT-

BETCTBMH C MO/1eNbi0 aBTomMara Mumi (Mypa).

[Moctpoenne rpada asTomara Munu (Mypa).

BriGop Tuna TpHUrrepa M KOAMPOBAHHE COCTOAHNI aBTOMATA. |
MuTepnperausonneIii METOX CHHTE3 YA HA OCHOBE CTPYKTYpHOH TabHLb!

5.1. CocTaenenue CTpyKTypHOil TaGHIb! aBTOMaTa (MPAMOH HAIH 00paTHOI).

5.2, 3anuch OrHMYECKHX BhIpaX<eHHil I BEIXOAHBIX CHIHANOB YrpasieHHd Yt H

CHTHAJIOB BO30YKACHHS TPHITEPOB ¢j.

5.3. Tloctpoenue CTPYKTYpHOH CXeMbl aBTOMATa.
5.4, Tloctpoenue ¢yHKIHOHANBEHOMH CXEMBI ABTOMATA.

Ycnorue
HHAUHATH3AIHHE
MMKDONDOIDAMMEI

R, —scenenyemuiii
Gaii

YeraHoBUM CHET-

YHKA UHKNA
OOGHYJINM CHETUHK
CYMMBl HyTeBBIX
paspsios R

v,

nkanyeckas HaCTh MILKPOKO-
MaHJB!, OCYLIECTBIAIOIAN
TOJICHET CYMMBE! MIHCNA Hyncil
nytem anamisa ¢naraCF, B
KOTOpbIi 3aHOCHTCA Kpaltnit
neebtit 6uT perncrpaR) M-
pokomanjoii ROL R;. O6ny-
neHHe perucrpa R; ycTaHasim-
paet (nar ZF B «1», 3asepuan
TEM CaMBIM HICKOMYIO TIpolle-

AYpY-.

Ys

Ys

X2

Ry —CyMMa q11CTa myneBbix

Y: | _MOVR.R __| e i
Yo (Conen

Puc. 6. Tpad Mukpon porpaMme1 moacuera «icaa «uynciin s Galire.

7.Tpad - cxema anropurma (CCA) paGotel YA,
I'pah - cxema anropurma (TCA) onpejienser 3akon (GyHKusoniposanus YA &

npouecce peanu3alMH MHKPOMPOrpaMMil B OMCpaLitonnoM yorpoitcree. I'CA
(pynxuns YA) npencrasnser coGoil KOAHPOBANHYIO dopmy rpada MIT u noaywaer-

9
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HBIX BEPILIHH
CA IyTeM 3aMeHBl MUKPOKOMaHI, yKasaHHbIX B onepiﬁpsi;wmigx i ::;Hinpanng-
JOUIHMH CHTHATAMK Yt, 2 (iaroB yciioBiil B )CHOBE:)CHT“ K MHOKECTE XEC M
yenoeusmu xk u3 ta6n. 2 (curnan [TYCK Takke oTH Y A={xk}),

He. 7, a.
TMonyyentas Takum obpasom, TCA, npeAcTaBneka Ha p
B cBoio ouepeas, pynkuus OA, colepialaica B rpade MI1, npencrapngeye,

Tabnuued, colep:KaueHd CIHCOK MHKpOKOMaHI H CMTHCOK JIOTHYECKHX  yeniopyy

Tabsn. 3).
( ) Tabmuma 3
Haentuguxarop MK MK Jlornyecxoe yC10BHe ‘b.‘larm
ALl Y
Y1 INR, A
Y2 MOV Rs, 08k
Y3 MOV R, 00h X1 CF
Y4 ROL Ry X2 ZF
Y5 INCR;
Y6 DECR;
Y7 MOV Ry, Ry

Havano (Yy)

Puc. 7.TCA PaGotut YA (@) u coor-
hlallrrc*:m'mzmm ¢il rpag asTomara
Haw (6), Ormenennme KpecTuKa-
:: uo.‘:u Bepwinn I'CA (@) coor-
Ms:.qnu"or COCTORUUAM aBTOMATA
U, Kudipes & kpyyexcay - cocmo-
HHURM asmomamg Mypa.

10

Marpiasas Iz Marpuunas cxema anropurma (MCA) padornt YA.
Xema anropurma MCA, cootetcteytoman ['CA, ects NPAMOYT UL~

HaA MaTpHua, CTpoku KOTOpOii oT™Me4eHs! cMBonaMu MK Yoo Y3y ooy Y1, 2 crzn:séuz.'
- CIL\.lBOJfaMlI Yo,’Y,, - ¥, Y3 B a10i mMatpuue (cM. Tabn. 4) Ha mepecescHuu
c"rpou{ Yin mfznoua Y; crout dynkuns nepexona a; or MK Y; k ¥; TpeGosasus,
KOTOPBIM NIOJLKHBI yIOB/IETBOPATE byHkunn nepexonwl, Guutn copmynuposas
BbIe B [1.2. TToeTopiM ¥x emg pas: ’

1. KowbroHKuMy 2-X mobix dyHKwnit nepexona ana i-oft crpokn pasmel 0 (ceoii-
CTBO €AMHCTBEHHOCTH Nepexoaa) a,&a, =0 (k=j), (2

2. Iusbroukums Beex yHKuUmil nepexona A i-oil CTPOKH TOXAESCTBEHHO pasHa |

(ceoiicTeo 0Ga3aTENBEHOCTH MEpexoaa) \Tfa =1 3

[MpocmoTp 3navenmii dynkumii (2) u (3) wia Beex crpok MCA nonrsepxnaer kop-
PEKTHOCTE HekoMoro rpada 'CA.
Tabmuuad,

Yo Y, Y; 4] ¥, Ys Ys Y; Y

Yo | ~flycx | Hyck

¥, 1

Y; 1

¥; 1

Yy X =X

¥s 1

¥s ] X2

¢ 1

L‘ETPH‘IHHC CXeMbl AIrOpHTMOB llCI'ID.l'.Ib:IleTCH TAaKKe NnpH DG’EC,':IIHICHIIH pains-
HeIX [CA B oamy npu pa3paGoTke MHOTONMPOrPaMMHBIX ABTOMATOB.

9. Hurepnperauus FCA asromaTasu Muan i Mypa,
9.1. Hurepnperauusn I'CA apromaTtom M,
Kax u3asectHo, QpyHKUHOHHPOBaHHE aBTOMATa MiTH 3ana8TCR ABYMA (Y HKLMAM
- hyHxumed nepexona & u Boixosa A. [IpHMCHHTENENO K PACCMOTPEHHON MOAC/N a5~
TOMATa 3anHIuEM:
a(t+l) = (a(t), X(1)), Y(y) =4 (a(1), X(1)), 4)
rae =0, 1, 2, - asToMarHoe BpemA; d(f)eA COCTOAHHC ABTOMATA ) MHOKCCTSS
A={a;, a, ... , Gy} KAKOC U3 KOTOPLIX 32/a¢TCA KOMOUHALKEH TPHITEpOR (), -on

Ox;

X ={7,%,..3g |- BEKTOp BXOJHBIX CHIHANOB (npuanakos wan ycaosuh) i, = ) ]

k=1,..K;
Y=Y, NpHHALICAHT MHOKECTBY yNPasNAHOLIIX NOCACAOBATEALHOCTEA At s ssimod

MHKPONPOrpasMMbl, HanpHMep, {Ys Yo o
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. b o asmerky ['CA
Heobxoaumbiii Habop cOCTOAHHI aBTOMATa onpezenaerca NyTeM p

no cnemyrournM npasinam [J1. 1,6]: i i
— CHMBOJIOM &; OTME@YAETCA BXOJI BEPIIHHBI, cnenyroweit 33 HaHAMBHOH, 3

BXOJI KOHEYHOI BEpLIKHBI;
— BXO/IbI BEPUIHH, CEAYHIIHX 33 ONEpaTOpHBIMIL
@3, +ur @y, TIDH 3TOM BXOJIAM PA3NHYHBIX BEPLUHH AAIOTCA PAsTHIHBIC CHMBOJIBL.
ECITH OTMETKAM a1, «., &, (PHC. 7, @) NOCTABHTE B COOTBETCTRHE BCPLIMHEL rpa-

¢a M COeUHNTE HX AYraMH, YHCIIO M HAMPABJIEHHC KOTOPBIX onpenenseTca BCcepo3-
I'CA, To momyunmM rpad

MOKHBIMH MEPEX0AaMH MEXDy OOHOMMEHHBIMH OTMCTKAMH
aproMara Munu (puc. 7, 6). Kaxuastii nepexo MOXET BKNIOUATE NPOH3BOIBHOC YHC-
110 YCNOBHBIX BEPLIMH, HO He Bonee onHOM oneparoproif. Kaxnad ayra noMeyacTch
CHMBOJIOM X; (6€3 MHBEpCHH, €C/TH NyTb NPOXONHT 4EPE3 BBIXOA YCAOBHOH BEpUIH-
Hbl, OTMeYEeHHEIH CHMBOMOM "1")' M BBIXOHHBIM CHIHAJIOM ¥;, €CHH MYTh IPOXOIHT
Yyepe3 ONepaTopHYIO BEPLIHHY. - :

Pa6Gora aBToMaTa Mo BREINONHEHHIO MHKpONpOrpaMMbl HBJDIGTCX_ uHKﬂH‘ICCKOﬁ,
TMO3TOMY PAaCCMOTPHM ero GyHKUHOHHPOBAHHE B T€YEHHE OHOIO MALIHHHOTO TAKTa,
COBMANAIOLIEr0 C OJHHM TAKTOM CHHXPOHH3auMu curHana CLK, Bynem Takke cuu-
TdaTh, YTO BpeMeBHble TakThl pabotel YA n OA cosmanatoT Bo BpeMeHu. IocnenHee
YCnoBHe SBIAKTCA O4EHb CYLIECTBEHHEIM H JHKTYETCA BO3MOMKHOCTAMH MOZAENHPO-
Banus YA B nporpamme Multisim 10.1. '
~ Passeprka 'CA B Taktax asTomarta MHAM NpuBegeHa Ha puc. 8, a BpeMeHHas
AHarpamma paboTel — Ha puc. 9, 4. ‘

.. Korma asromar He paGotaer
T === (Ilyck=0), oH HaXOAKTCA B HAYANLHOM CO-
"' crosuuu ay. Ipu 3amycke (I[Tyck=1} agto-
M4T COXPaHAET COCTOSHHME &; B TeueHHe
BCETo TakTa, B Hayajle KOTOpPOro Bhlpaba-
THIBAETCA  YNMpaB/AKOLMHA cHrHana ¥,
HHHIMHPYIOMH B OA BEINONHEHHE cO-
orsercrByiowmeil MK. B koHue Takra OA
npu Clk=I guxcupyer pesynstarst peann-
sauuu MK ¥,
[epeitném x onucanmio i-ro Taxra (cm.
puc. 8) P e
. B nauane i-ro mawunnoro takra (or-
PHLATENBHEI (POHT curuana CLK) as-

| TOMAT NEPEXOT B HOBOE COCTORHMHE s M,
PR e — 1 PYKOBOZICTBYACh 3HAYEHHEM JIOI'HYCCKOIO
d’,ﬁ:l . YenoBmd x; (npemsiywmii taxe, MK Y, -
. ROL R,, dnar CF), rorosures BBINOJI-

Puc. 8. Pasatprea I'CA » Tarrax HUThL HeficTBus, COOTBETCTRYIOLHE OQHO-
asToMata Munmu My M3 nyreli nepexona as—a,. [Myckaii

- ;
B ofiuem cayvae myrs NOMEYALTCA KONBIOHKTHBHLIM TEPMOM nie
MIEPEXO1 COACPAHMT HECKONEKO YCIOBHBIX BEPLUHH,

12

pexbna X(@,way, ecny

OTMEYAIOTCA CHMBONAMH @2

e e

x;=0, Tor/ia, CNycTA HEKOTOPOE BPEMA 3a/IEP/KKH I10C/C NEPEX0/ia aBTOMATA B COCTO-
AHME a5, um Gyner swipaGotan curnan ¥y , noj Acicreuem kotoporo OA BEMOAHAT
MK ¥; - INC R;. B xoune i-ro takTa, no sasepirennio MK Y5 (Clk=1) OA 3aduxcu-
pyer y cehs B peructpe ¢uaros Fi joruyeckie ycsOBHA, COOTBETCTBYIOUIHE ITOH
KOMaHMe, KOTopble MOryT GbITh HCMOJIL30BaHBl YA [UIA HHTEPIPETALHA ['CA B cne-
nytoweM (i+1)- Takre, o

Yro sABNISETCA XapaKTEpPHBIM JUIA aBToMaTa Muau. YcnoBus Xt Bmpaﬁo'ram'me
B npensiaynieM (i-1)-M TakTe A0/KHLI GLITH HEH3IMEHHLIMH B Teellie BCero i-ro
TAKTA, TAK Kak B apToMare MHIH BUJ BHIIONHSEMOH MHUKDPOKOMAHIB 3aBHCHT He
TONBKO OT COCTOAHMA apToMara (Kak B asTomare Mypa), HO H OT 3HAUEHHA MPH3HA-
kos XD, locTHraercs 3TO MCIIONE3OBAHHEM TPHITEPOB C AHHAMUYCCKMM yrpasie-
HHeM 3aMHCEI0 MH(OPMALIHH JUIA peanu3auny peructpa ¢aaros F1 OA.

~

Clk ﬁ i- /i TAKT [\ Clk Ik j- i TaKT / lh i
:("‘ X Const dan i-ro TakTa 1 X a? L-
S i o T
>k ¥ L l\ Bpemsa oSpaSo-rxSA i {
] [P > | MHKDOKOMAHIN B |
Bpems olpaboTki
a) : MKI?pOKOMaﬂ,ﬂbI 8 OA | 6) } 3uHeceHne pe- /’
| 3anecenne p&\ A7 | 3vabTaTos B OA
| 3yLTATOB B T m
> | X | X'
| 1

¢ﬁ’ Curnanet Bo30yx. Tpur-oa

) wﬁ") Crrnatst 800YK TPHITEPOB. x pw
LI

Puc. 9. Bpemennnie auarpammer paGoTet OA noj ynpasnesuenm astomara Miunn (@) u Mypa (6)

9.2. Hutepnpertauns I'CA asTomaTom
Mypa.

I'CA moxer ObITh Tax:ke HHTEpNpPETHPO-
BaHa M aBTOMaroM Mypa, KOTOpoMy cBOii-
CTBEHEH CNEAYIOLIHil 3aKoH (YHKUHOHHPOBA-
HHA:

a(t+l) =4 (a(t), X(@), Y(1) =2 (a()). (3)

IMockoneky B aBTOoMmaTe Mypa BhIXOAHBIC
CHrHaNB! Y, CBA3AHBI TONBKO C COCTOMHHAMY
aBTOMaTa, TO KMKIOH OMCpaTOpHOIl Beplutitkic
rpaa TCA crnenyer nocTaBHTe B COOTHSL:
CTBHE OOHO W3 COCTOAHMA a4y ay ... . Cuvise-
JIOM @; TIOMEHAIOTCA HAYAILHAL N KOHCSsas
pepuwnHel. Ha FCA puic. 7, a cuMBOis cover
AHHI @y, ..., @g paIMCIUEHEl B KPYKKAX Wpw
COOTBETCTBYIOUIHMX BEPLUHHAX.
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Puc. 10. I'pa¢h aBTomaTa Mypa,
A I'CA puc.7,a



I'pad asromMara Mypa, HHTEpnpeTHpyrOLULHii ['CA puc. 7, @, NpEIACTaBACH Ha
puc. 10. B otnnume ot rpada apromara Munu, B rpade apTOMATA Mypa BbIXOAHbIE
CHMTHAJTBI TIOMEIIAIOTCA BHYTPH KPY>KKa BMECTe C COCTOSHHEM &;. B obmem cimyuae
aBromaT Mypa HmeeT Gosbliee YHCIIO COCTOAHMIL, YeM aBTOMAaT Munu, noaTomy ero
peayH3auHa Tpe'ﬁyer GonpmMX anmapaTrHeIX 3aTpar. OnHako, B3aUMONEHCTBHE
yIpaensiowero aeToMara Mypa ¢ onepaudoHHbIM yCTPOIiCTBOM OCYUIECTBIACTCA 110

Gonee mpocToMy anropurMy (puc. 11) 1 oTpaxkeHo Ha BpeMEHHOMH aHarpaMme prc. 9,
6.

Cocroanne ay ¥ curHan Jycxk=1I coxpausotca B Teve-
Hue Beero 1-ro TaxTa. Bexxomioii curnan (MK) B 1-M
TakTe asTOMaTa Mypa He BeipafaTuiBaeTcd. B xoHUe
TaKTa JOIDKHBI OBITE CHOPMHPOBANEI CHTHATEI BO30Y -

JEHHS TPHITEPOB JUIA NEPEX0Ja ABTOMATA W3 COCTOAHMA
a;—az

B MomenT otpruarenshoro dponra Clk ycranasnupact-
€Al COCTOAHHE ds, KOMOpPOoe COXPAHASTCA B TCHCHHE BCC-
T0 i-r0 TaKTa. YA B Ha4aJIe TAKTa JOMKEH BRIpaboTaTs
- MK ¥, (ROL R;). o okomuanmo spmonncans MK ¥y
i-ii  OA BEIpaGaTsiBacT noruueckoe ycnoeue x; (¢nar CF),
TAKT H& OCHOBAHHH KOTOPOro B YA (JOPMHPYIOTCA CHTHANMI
BO30YXIEHMA TPUITEPOB AJIA PCATHIAHY OJIHOTO K3

nepexoaoB: as—as {(x;=0), b0 as—a7 (x;/=I).
I Ys I@ | Ys

W LA ey
| z ©

Puc. 11. Passéptka 'CA b TakTax asTamara Mypa

10. Koaupoganue cocTosHHii ABTOMATA

Komuuecteo TpHrrepos, TpebyeMbiX LA OpPraHM3aUUy NAMATH YNPaslAOILEro
apToMara, onpegesiercd OMKaiwnM CBEPXY LENBIM OT JBOHYHOro sorapudma

R=]log, M. (6)
Kaxnomy cocrositnio a; (r.e. Bepuune rpada aBroMara) IolkHa COOTBETCTBO-
BaTk 0/1Ha onpeaenenHas KombuHauus sHavenuii @y, ..., Qz. Paznuyaior asa noaxoaa
K KOJHPOBAHNIO COCTOAHKI aBTOMATA: CllyYaiHOe M IKOHOMHYHOE (cywecTsyer ele
MOHATHE NPOTHBOrOHOYHOTO KOAHPOBAHMA, KOTOPOE AKTYAIBHO JUIA ACHHXPOHHBIX
4BTOMATOB M 3/€Ch HE PacCMaTpHBaeTCA). DKOHOMHYHOE KOJMPOBAHHE, KAK NpaBH-
710, NPHEOAMT K YMEHBIUICHMIO CNOKHOCTH KOMOHHALHMOHHOI wacTy, KoTopas ¢op-
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' Yycna COCTOAHHIA M, T.c.:

:t:pye'r BLIXOZHLIE CHIHANE! YNPABNEHHA H CHIHAEL BO3GYXKICHHS 3NEMEHTOR NaMs-

C)'U-ICCTByCT MHOr0 ¢nocoboB IKOHOMHMUHOIO KOAMPOBAHHA, OIHAKO B BOJb-
LIMHCTBE C/IY4ach OHM BEChMA TPY/IOEMKH B [IPAKTHYECKOM HCTIONG30BAHMM M Tpe-
Oyt ::neuuanaumx 3HAHHA M3 0ONMACTH TEOPMH ANCKPETHON MAaTEMATHKH, Kapak-
TepPHOI OCODEHHOCTEIO 3THX METONOR ABJIAETCA cTpeMienue Moo MHHUMUIHPOBATE
HHCJIO NEPEKITIOYCHHI DIEMEHTOR MAMATH Ha BCEX Mepexolax apTomara, tnbo obec-
NEYHTE YC/IOBHA, NPH KOTOPBIX KWKIOE M3IMEHEHHE COCTOSHHA aBTOMATA BBLIZLIBA-
nock 66l NEHCTBHEM KaK MOYXHO MEHBLUETO YMCHIA CHTHANOB BO30YKACHHA 3NeMeH-

TOB NMaMATH. M3 mpocteix criocoGos, OTHOCKIMMXCA K KIIACCY SKOHOMHYHOTO KOAMPO-
BAHHSA, OTMETHM TpH: '

1) cocennee koaupopasue, :
2) kogupoBaHHe ¢ ocaableHHO 3aBHCHMOCTBIO OT BXOJHEIX CHTHATIOB,
3) NnpHOpHTETHOE KOAHPOBAHHE JIOTHUECKH CMEXKHBIX COCTOAHIM.
8 [lIpu cocennem koampoBaHHu moOBIe JBA CMEXKHEIX COCTOAHMS B rpajde as-
TOMaTa KoaupyrTca Habopamu Oy, ..., Og, OTTHYAWMMHCA COCTOAHHAMH NHWB O~

' HOrO 3JIEMEHTA (B TEOPHH KOINHPOBAHHA TaKHE KOJOBEIC KOMOHHaLWH XapaKTepH3Y-

HOTCH MHHHMATBHBIM KOJOBLIM PAacCTOAHHEM d =1). O0LIYHO ONA peanu3auHu
COCEeHEr0 KOAHMpORaHUA rpad aBToMara HaknaneBaioT Ha Kapty KapHo cootser-

CTBYIOLIEr0 paHra, Kak 3TO IIOKa3aHo Ha puc. 12 npumMenuTenbHo K rpady asTomara
Munu puc. 7, 6.

QQ — d=2
Ql\ 0 o1 1o [1)
[i] !] o‘_:3\$
1 [ 7 &L 5-E3

Puc. 12, TIpumeneH1e COCEIHETO KO-
AMpOBAMILA [UIA COCTOSHMI rpadaas- 4 6) o
TomaTa Muau pue.7, & (nepexon
«3—4» He ynopneTBOpACT TpeboBa-
HHAM COCE/IHETO KOJIPOBAHHA)

& © W

Puc. 13. Tpaipsl, ne A0NyCKAIOWIG
COCEJIHCE KOJ(IPOBAHIIC

Coceniiee KOOMpoBaHHe, TpeGOBAHUA K KOTOPOMY CHOPMYNHpOBatE! B padote
[1], ne Bcerna poamoxHo. Ha puc. 13 noxazanst Aga rpada, He AomycKaouue cno-
cob coceHero KOAHPOBaHHA.

m Kopuposanue ¢ 0CnaGieHHOM 3aBHCHMOCTBIO OT BXOAHBIX MEPEMEHHBLX
rpynnsl X={x;} NpeayCMaTpHBACT pasMeLIEeHIle [OLMHOXECTBA COCTOAHMI ABTOMATR
A(a,,), 06pa3oBaHHOr0 BCEBOIMOXKHBIMH  MEPEXOAAMH H3 COCTOAHMA 4, , B QAHOM

»
0.
cronbue 1M cTpoke kaptbl Kaph R
Ha puc. 14 rokasaH OJH H3 BOIMOXKHBIX BAPHAHTOB HCMOMBLIOBAHIA JAHHOIO S5
coba mua asroMata Mypa (puc. 10). 3nech NOAMHOKECTBA A{as) (2, &) w
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A{a;}—>(as, a) pacmionoxensl B OAHOI CTPOKE. Ocranelibie Nepexoibl ynoBic-

TROPSIOT COCEHEMY KOAMPOBAHHIO.
Q Qs

Q N\ 0 ot 1t 10 Puc. 14. Koguposanue ¢ ocnabnensoft 3apu-
0 1— 2431 CHMOCTBIO OT BXOJHBIX [TEPEMEHHBIX COCTO-

¥ snnii apromara Mypa (prc. 10).
1 B« 'tiq-- 6 < ;

[TpuopHTETHOE KOAHPORAHHE JIOTHUYCCKH CMEKHbIX cOCTOAHMIA. .
Mpapuao 1. [[Ba cocTOAHMS aBTOMATa, N3 KOTOPBIX BO3MOXNKHBI MEPEXOJIEI B OIHO H
TO K€ TPETBE COCTOSHHE, HA3BIBAIOTCA JIOTHYECKH CMEHBIMH (JICC-1).
INpasuno 2. JIBa cOCTOANNSA, B KOTOPBIE MOMKET ObITE OCYmIECTBAEH NEepexon U3 on-
HOTO KaKOro-HB0 COCTOAHHA, TAKKE HA3LIBAIOTCA JIOTHYECKH cMeHbIMH (JICC-2).
IMpx 3kOHOMMUYHOM KomuposaHKH JICC AO/UKHEI KOJHPOBATECS COCEHHUMI
KONOBBIMH KOMOMHauuMsMy (T.e. Pa3THYaThCA 3HAUCHHEM OIHOro TpHrrepa). Ecan
NpH KOAMPOBAHWH HENb3A YNOBNETBOPHTH BCEM YCJOBHAM CMEKHOCTH, TO MPHOPH-
ter oraaéres JICC-1, onpenenénseiM no 1-my npasuny. B cryuae, ecau B rpynne
OKa3LIBAKOTCA HE 2 'COCTOAHHA, a TpH H GoJibllie, OHH MO BO3MOKHOCTH IOJDKHBI
HAaXOJMTCA B COCEHHUX KneTkax kaptsi KapHo. ;

JlorudecKN-CMCKHEIE
COCTOAHMA N0 1-My

npagny (k, )

JIOrH4ECKH-CMEHHBIE
COCTOSHHA 110 2-MYy

npasuy @, 5)

= . - |JoruaecKn-CMEKHEIC
o o &3 |cocToauus no 1-my u 2-
my npasunam (&, 1)

Puc. 15. Onpenenenne JICC,

Oupenennn JICC ans gchieAyeme anfOMaTon. '

Jiis asTomara Mumm (puc. 7, 6):  JICC-1 {(3,7), (1,7)}; - JICC-2 {(1,4), (1,2)}.
Hns asTomara Mypa (puc. 10): JICC-1 {(1,8), (4,7), (5,6)}; JICC-2 {(1,2), (6,7),
(5.8)}. i S

3 : 3

Q ' : Q :
0 1322 —+3 ; 0 }_—.2—.3-:4
o APFATT o 6 34 67 |00
00 0F 11 10 00 0T 1IT 10
Puc. 16. BomMoxnble BAPHAHTEI NPHOPHTETHOID KOAHPOBAHHA JIOTIMECKH CMEAKHLIX COCTOAHMIT
astomara Miinu (a) u Mypa (6)
16

Kakoii xe cnoco6 xomuposauus Buibpate wis PaccMOTPEHHBIX rpaoe aeTo-
Matos? Eciu peaynkTaThi kogupoBanms cOCTOAHMIT aBTOMATA ABNAKOTCA KPHTHYHE-
MH, TO HYJCHO 6bibpame maxoi eapuanm Koduposawus, komopwiii obecnewum
HAUMEHLULYIO CRONCHOCING KOMOUHAYUOHHOI CXeMbl agmomama. Imo Rersemca oo
M w3 mpebosanuil, npedvAcrremsix K npoexmy. 1a paGoTa NPOBOAMTCA Ha Cre-
AYHOUNX 3Tanax CHATE3a ynpae/islouero aBToMaTa. '

11. HurepnpeTaunonubiii MeTo cHHTe3 YA Ha 0cHOBE CTPYKTYPHOIT TabauusL,
Kanonnyecxknii MeTon cunTesa cTpykTyplioro asTomara (Munsu niu Mypa) Hz
OCHOBE TabNHLBI MCTHHHOCTH /I BBIXOJHBIX CHIHAIOB H CHTHANOB BO3OYICHHS
TPHITEPOB ABJIETCA YHHBEPCANBHBIM METOOM, MO3BONAIOMWHM TONYYHTE CXEMY aB-
TOMATA C MHUHHMANLHBEIMH anMnapaTHBIMHU 3aTpaTaMH. OfHAKO ITOT METOZ CTAHOBHT
¢ TpyAoEMKuM ana peanuzauuu CA ¢ GONBIIMM YHCAOM ONEPATOPHBIX BEpPLINH,
NOPOXKLAKOILHX ABTOMATEI € OO/IBIIHM YHCIIOM COCTOAHHMIL.
B TakMx ciyyasax HCMONb3yeTCd HHTePHpPEeTAUHOHHLIN MeTO cuuTes YA Ha
OCHOBE CTPYKTYPHOIi TaGIHUELL
Hcxonuoit uHdopmauneH mid coCTaBNeHHA CTPYKTYPHOH Tabnuusl spasercs
rpad asromara Musan (i Mypa), npencrasnennslii B cTanmapTHoii Qopme, a Tak
3KC pe3yJIbTaThl KOIHPOBAHKA COCTOAHMIT aBTOMaTa. .
JaneHeiwue 3Tanbl CHHTE3a CXEMBL aBTOMATA BKJIIQYAIOT CJIeIyIOLLHE JTambl:
1. Bulfop THNA TPHTTEPA H COCTABJICHHE CTPYKTYpHOIt Tabauuel (npamoit max
obpatHoit) '
2. 3anMch JOTHYECKHX BBIPAKEHWIT JUIA BBIXOAHBIX CHHAIOB yrpasneHus Yi
H CHIHANOB BO20YH/ACHNA TPHITEPOB @;.
3. Cocrasnenue CTpYKTypHOH CXeMBI aBTOMATa.
4. [Toctpoenne GyHKUHOHANIBHOH CXEMBI.

Bonpoc Beifopa THna TPUITepa B HCKOMOI TMOCTAHOBKE CHHTE3a YA ABJAETCH
PHTOPHYECKHM, TaK KaK MBI HE MOXEM IPHBECTH Kakne-anubo obocHoBaHHbIe TpeGo-
BAHHA K THITY JIOTHUECKOrO (yHKUHOHHPOBAHHA TpHITepa. OAHAKO HCMONB3yeMble
TPUITEPh! JOJUKHBI ObITh CHHXPOHHOI'0 THMA € AHHAMH'MECKHM YNpasJjeniem ia-
NHCLI0 MHPOPMALHH, TAK KAK TOJIBKO 3TOT THI TPHITEpa OTBEYAcT TpehoBaHHAM
NOCTPOEHHA CHHXPOHHBIX ABTOMATOB. KpOMe TOro, NpHHATSI HaMI cnocod cHHXpo-
HH3AUHMH YCTpOlicTBa 0GpaboTkn HHpopMmaumn (puc. 9), NpeAnonaract CMeHy COCTO-
AHull YA no otpuuatensHomy (poHTy (cpesy) curHana cunxponuzauni. Crenosa-
Te/ILHO, BEIGPaHHbIA THI TPUITEPA JOIKEH COOTBETCTROBATE ITOMY TPEGOBAHHIO.

. 11.1. AsTomaT Muai.

@ Bnifop THNA TPHITEPa M COCTABJEHHE CTPYKTYpHOIl TAGANUBI aBTOMATA
M (npsivoii wis o6paTHoit).

B xauecTBe NpHMepa, NpH COCTABICHHH CTPYKTYpHOf Tabnuue! aBTOMATA -.\lu.‘uf
BhIGepeM CHHXPOHHBIH JK- tpurrep, TakTHpyempiii cpezom cumnxpocuriam CLKN
(aonyctum SN7476). [TpumeM TaK e BAPHAHT COCEAHEr0 KOAHPOBANHA COCTOAMGR
asTOMaTa, H30GPAKERHOTO Ha puc. 12 (MPABAA, KAK ITO BI/IHO HI PHCYHKS, Upaisies
coce/Hero KOQHpOBaHHA B MOJIHOM Mepe JUIS 1aHHOro rpad)a aBTOMATA PEALAOBITS.

HE YJaloch).
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B npamoii cTpykrypHoii tabnuue (rabn. 5), » rpage «Hc-
g™ J k| xomimie cocTosnus» nepeyHcaAIOTCA BCC COCTOAHIA aBTOMATA,
naunnas ¢ nepsoro (8 oGparioil raGane ykazauuas nocneno-
o.10 |F BaTe/BHOCTB TIepedncneHni cocTosHuil aBToMaTa NPOH3BOANT-
1 {1 *]| cxBrpade «Cocrosnus nepexoaosy).
01 Tlepexon aBTOMATA W3 COCTOARMA @, B (s KOHTPONHPYETCA
11*1o yacTHoil (yHKLHell nepexona Fi(@y, ay) = @nX(@w as), l(OTOpag
M ompedenseT 3HAYCHHUA BBINOAHBIX CHIHAJIOB Y v $pyHKumii
Tpm};?%‘;?;ig?ap . BO3OYMKIEHHA ¢ INA KAKAOro MNepexona. 3necs X(a,, ag)-
KOHBIOHKLHA JOTHYECKHX YCIOBHUI1, onpejensiomas nyTs nepe-

XOa @y— a; B rpaje asromara (puc 7,6). Ecin nepexon a,— a; ABAACTCA oe3-
YCIOBHBIM, TO X(a,,, ag)=l.

B KONOHKe «CHrHANBI BO3OYHICHHS @; (@ ag)» BEIMUCHIBAKOTCA 3HAUEHHA J; 1 K;
, MPHHHMAKLIHE eAHHYHbIE 3HAYEHHST B TPHITEPHOM CNOBape.

B 3anHch JOrHYCCKHX aupameuui‘l And BLIXOAHBIX CHTHAJI0B yNnpaB/JeHHR
¥; u ciruanos Bo36Yy:KAeHNS TPHITEPOB @ . !

AHATHTHYECKHE BBIPAKEHHA M1 onpeaeseHus QyHKumil ¥, 4 CHrHANOB BO30Y:K-
JEHHS TPHITEPOB @ 3aIHCHIBAIOTCA Ha ocHoBe obbenunenua no HIIM cooTsercTBy-

OO

IOLIHX YacTHEIX (YHKURIT mepexonoB (B AaHHON TabMHlLe OTCYTCTBYIOT OfJMHAKOBEIC |

BBIXOJHblE CUTHANBI 1A Pa3HbIX (QyHKUMii nepexona). JlaHHble BIpaKEHHA Mpef-

CTaBneHs! B Tabn. 6. _
Ta6miua 5. Ipamas ctpyxTypras TaGauia aproMara Muin

Ne ne- |Hexonuste cocronnum | Cocronuus nepexonos| @yukuun | Beixoa- Curnanst
pexoza | K(a.)=Q:Q: Qs K(a)=Q; Q: Qs 1epexooes Hele . [BoaBymae-
. CHIHANBI |HHE
Nam[@] 0|0 as | 0] & | 0| Filamas) | ¥iamas9) | odam as)
1 ay 0 0 0 a 0 0 0 ay m — g
2 0- 0 0| m 0 0 1 ay nyex 1 J3
3 a 0 0 1| & 0 1 1 @ ¥ Jr
4 a 0 1 1 ay 1 1 0 as Y; J], KJ
5 ay 1 1 0 as 1 1 1 s Yy S
CHE] B P e e B O GRS SR N RO Ys K
7 1 1 1|a| 1 0o 1 s, i B
8 as 1 0 1 a 1 0 0 ds ¥s K
9 ar | 1 0 0| a 0 0 0 as x, ] K,
10 1 0 0 'n l 1 -0 ar ;: — By
Tabauua 6

m  CrpykrypHas cxema
CrpykTypHas cxema ynpasnsiouiero asroMara Munm Biiouaer TPH COCTABHEIE Ha-
cti (puc. 17): peructp cocrosuuii (CoCTOMT H3 BBIOpAaHHOro THMA TpHITepoR), ne-
WHPaTOp COCTORHMI I KOMGHHALMOHHYIO YacTs, NpeHasHaueHHYI0 1A pear;usa-

18

UHH BHIDDKCHUI JUTS BLIXO/NBIX CHIHANOB YNPABNeHHA ¥, M CHrHANOB BO3GYKIEHHUA
1aMATH @

NYCK,  X=fxp, X3 .. Xi}

>
Yer.coct, "a” KC -Y £:>
___,lJ:. O . ar
cakemxwg | pe |+ |pc |-
Multisim) . .
— ]
Or am
- > KC - ¢

CurHane Bo36YKICHNA TPHITEPOB

Puc. 17. Crpyxryphas cxema asromara Mumm

TMocTpoenne PyHKIHOHAALHOI CXeMbl.
3neck OrpaHMMMMCA NHIIb OETANTH3aUMeR JBYX (ParMeHTOB CTPYKTYpHON

cxembl (puc. 18), CBA3aHHBIMH C PerHCTPOM COCTOAHHIT ABTOMATA H CXEMOJT 3a7aHHA

BXOJIHBIX YNPABIAIOIMX CHTHANOB OJ11 OTMaAKH M IPOBEPKH paboTocrnocobHOCTH
asTomara B nporpaMme Multisim 10.1 (puc. 19).

ITYCK, X={x1, X35 100y X5}

; . g Y,
CLK _L[- Ver. B cocroaunne al Ku‘:‘“c’g’:z;
qacThb
& J| T Q 2 5 Q0,0,=q .
K ¢ oe | 500~ (1261, 6) ;
C4E O P B ) 27X -
Jz g 2 3 00,0, = a, _)"’
DO 2
JC by | e |, 4 | 000=2 =
KJ K S ggi.QQi: an J’
b2 | 6 (12535 Rt
Jj J| T 3 7 QlQrQs =y <
(6
LY Hewmndparop
£ COCTOANHI
e o] PR
Peructp coctosaHni

Puc. 18. CTpyKTypHO-(yHKIBIOHANTEHAN CXEMA aBTOMaTa Mt

19
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T Ko oo X h N
= 17111-
B Ver, cocr."a,"
P g \
Shk OT cxeMbl ABTOMATA

WG f——m

f—— 2

Data Ready

I
Puc. 19. CxeMa 321aHia BXOHBIX Y NPABISIONTIN CHIHANO0B A OTAAIKH H MOBEPKH -
paGoTocnocoGHOCTH aBTOMATA

: 11.2. AsTomaT Mypa.
® BriGop THMAa TpHITEPa H COCTABJICHHE CTPYKTYpHOit Tabanunl ABTOMATA

Mypa (npsamoit iwan 06paTHoit). :

B KauecTse NpHMepa, NPH COCTABIEHHH CTPYKTYPHOI Tabnuups aBTomara My-
pa BuiGepeM CHHXpOHHBIH D- Tpurrep (zonyctum SN7474, JAONOJHeHHLIT HHBep-
TOPOM Ha BXOJ€ CHHXPOHH3ALMW), H CI0CO0 NPHOPHTETHOTO KOAMPOBAHIA JIOTH-
YeCKH-CMEKHBIX COCTORHMII aBTOMATa. Pe3ynbTaT KOJIHPOBAaHHA COCTOSHMIT aBTOMA-
Ta 3THM cnocoboM nokasal Ha puc. 16,6

INpamas CTpyKTypHAas TabmHua asToMara Mypa (Tabn. 7) nonoGna Tabs. 5 ans
aBToMaTa MIUTH 33 TeM JIHIIb HCKIIOMEHHEM, YTO B Heil Oyaer

a-¢" p* orcyrerBoBate cronben BBIXOJHBIE CHIHAJIDI ¥(aumag),
KoTOpsle BOMDYT B - pacwipennbiit cronbeu MCXOAHBIE

0 010 COCTOSHHA ¢ obosHauyeHHueM a,/Y;, Tak KaK 4 aBTOMara

0o 1]l Mypa BEIXOZHOH CHIHAT eCTh (YHKIIAA TONBKO COCTOAHHA (CM.

1 0|0 BEIpaxkenwe (5).

1 1 1

Tpmepusm CI0Baps
D-1purrepa

Tabmuua 7. [NpsamMas cTpykTypHas Tabnmua asTomara Mypa

Ne me- Hexoanbie cOCTOAHMSA Cocrosanus nepexoaos . | Pyuxuun | Curnaast
pexoia K(am)=Q1 Q: Qs K(a,)=Q; Q: Qs nepexojos |po3by:xaenun
a¥s | O | Q| Q| as | O | O | Os | Flamas) | ¢da, as)
1 @ 0 0 0 ay 0 0 0 ay nycx —
2 ‘ 0 0 0 a 0 0 1 ay nycx 7D)
k} %) ] 0 0 1 ay 0 1 1 a Dy, Dy
4 d’;f Yz 0 1 1 ay 0 1 0 as D;
5 aJY;s 0 1 0 as 1 0 1 ay Dy, Dy
6 as/¥y 1 0 1 as 1 1 1 as x, Dy, D, D
7 1 0. 1 as 1 1 0 ds X, D‘, Dz
20

Nt nie- Hexomunie cocronnms Cocrounust nepexoos | @yuxuun | Curnans
pexoja K(a,)=0Q; Q; Oy K(a)=Q: Q;: Q, nepexonos |BoIGyAaeHIs
/¥, O | Q| | as | O | O Qs | Fi(am as) Qi am as)
8 aelYs 1 1 1 s 1 1 0 g D, D;
9 a./ Yy 1 1 0 as 1 0 1 arx, Dy, D;
10 1 1 0 as 1 0 0 a7 Xz Dy
11 ag/ Yy 1 0 0 ay 0 0 0 ag —

B 3anMck JIOrHYECKHX BLIPAXKeNHiT /19 BLIXOAHLIX CHIHAJIOB YIPABJIEHHS
¥, u curnanos soaGyzxaenns TPUITEPoB ¢,

Beixoassle curHanesl B aBroMare Mypa OTOXAECTBIAKTCA C HHHUHATH3AINE]
COOTBCTCTBYHOLUHX COCTOAIMNNA aBTOMATa, 2 CHrHaNkI 3036)()-&4‘18}{11! TPHUITEPOB ¢ 32
MHCBIBAIOTCA HAa ocHoBe oOwenuHeHHs no MJIM cooTeeTcTRYIOWMX QYHKUMI Tiepe
XOA0B, TaK Kak 3T0 ObUIO caenaHo ans asToMara MutH (cM. Tabmn. 6)

8  CrpykTypHasi cxema

CTpyKTypHas cXeMa yTipaBlalollero apTomara Mypa Takske. BKIIOYAeT TPH CC
craBHble YacTH (puc. 20): perHeTp cocTosHMH (COCTOMT M3 BRIGPAHHOTO THNA TPHI
repos), aewHdparop cocTosHHi U KOMOHHALUMOHHYIO 4acTh, MPEAHAZHAYEHHYIO UI
peani3aliy BEIpAKEHUH Ui CUTHANOB BO30YKICHUA @; TPHITEPOB,

TIYCK, X=fx Xz oo Xaf Y. A

Yer.coct."a,"

1L o "

— T e R
ey az(¥) / hi
cLkomxwe | B¢ | . | P€ [T NKC-p |
Multisim) . .
— Or "
az (Y7)

CurHamsl Bo30YyKACHHA TPHITEPOB

Puc. 20. C115y1nypuas cxema asToMara Mypa

B Ilocrpoenne GyHKUHOHANLHOI CXEMBIL
31eck OrpaHHYMMCA PacCMOTPEHMEM JMWb HHTepdelica pericTpa coCTORHMI
neundparopa cocroanuii (puc. 21).

m IIpeobpa3sosarh JOrHueckHe BEIPAXKEHHA A1 KOMOHHALMOHHKOIT HacTH ABTOMY
K BHITy, COOTBETCTBYIOLIEMY BRIGPAHHOMY THINY JIOTHYECKHX 3IEMEHTOB.
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yer. cocr.';ai" D 0.0:0,=a
1 Q(.) QI “z( )
T3 ' 505 (r,) | BKC
215 T % 2 % 00,0 Sa ] opmupoBa-
c ar = HIIA8 CHTHAN0B
CLK bR | () 3 _@_&_Q_:__a,(}’;) 2030YKACHNA
r D, 1 @ 7 ; 3
(or XWG) D\n i
7 J QIQ1Q1=01(YG) —_— .
&, £ i 00.0,=a(t)
7 }—
E ez ot KC

Puc. 21. Cxema unrepdeiica pericTpa coCTOSHI ¢ ZeLnidpaTopoM COCTORHHH

® Paspaborate QYHKUHOHANBHYIO CXEMY YNpPAaBJAIOLICTO aBTOMaTa MHJm (My-

a
! )Hpu nocrpoeHuy (GyHKUHOHAIBHON cxemMpl YA B paGovem mone HpOl"paMMH
Multisim peKoMeHAYeTCs HCNONB30BATH CIEAYIOMLYI0 daeMenTHYI0 Oa3y:

® B KauecTBe PErHCTpa COCTOAHHIT — 4 -X paspaAHbI PerucTp MaMsTH HA JHHa-
muyeckux D Tpurrepax MC SN74xx175 (ecnmu uexoanoe cocroanne K(a;) 3akonupo-
BaHa (-MH COCTOAHHAMH TPHITEPOR) HiH aBa kopryca MC SN74xx74 ();

m B KayectBe Aemupparopa cocrosHuii — UC SN74xx138 (3->8) wm HC
SN74xx154 (4->16) (B aTOM Ciry4ae He 3a0yabTe BIUIIOUHTH HHBEPTOPHI HA BEIXOJLI
HC, T.k. 06€ cxemMbl MMEKOT HHBEPCHBIE BBIXO/BI);

®  KOMOHHAUMOHHYH YacTh aBTOMaTa BeINOJHMTE Ha VIC ¢ .rlomxoﬂ TTL.

®  curianel cuxpodn3aund CLK u 3HaueHHs MPH3HAKOB X; 33]aBaTh TeHepaTo-
poM XWG, a curnane! «IIYCK» u «¥Yer. B cocT. af» ¢ nomousio knroyveti (cM. puc.
19).

2. BRINOAHHKTH Haﬁop cxembl YA B paGouem none nporpaMMm Multisim 10.1.

Ta6mima 8. TaGnnua MoxeHPOBAHIE KOMIUIEKCA «Y A Mt > OA» 10 TAKTaM CHHXPOCHTHAIA.

Bxoamusle curnanst YA OA
' . | Cocroanune YA Muanu
Ne | Tiyex | Mo (o XWG Multi- BuipaGaremaenie um MK| (Bomomenne MK
TaKTa |(K1H04) siw) ¥, npu CLK=0 u
x x CLK A s yer. duiaros npu
S M Klay=0:0:0: | ™ CLK=1)
1 1 : - . 4 ay ’
Y,
x X 1 000 1
2 0(x) . X ) az
X X 1 001 t
22

0 (X) X X 0
3 as Y.
x " | 011 g
X X 0
¢ fow o [
0 X 1 . _Ver. CF (x1) =0
0 X 0
5 o d
0(x) 000 | x ’ 111 ¥s [ Momenser sce gnan,
kpome CF (x))
0 (x} x | 0
6 0(x) 101 Ys
0(x) 0 1 Yer. ZF (x2)=0
0 0 0
g = 100 -
: 0(x) | 0(x) 1
0 |0 | o :
8 0(x) : 15 Y
1 o | 1 Ver. CF (x;) =1
1 0(x 0
9 0% o 1?1 —
1(x) | 0(x) 1
1) | 0(x) 0
10 0 (x) : 1 ‘6‘1 ¥s
1(x) 1 1 Yer. ZF (x2) =1
1(%) 1 0 %
11 |ow 108 ¥
1) | 1(x) 1
12 0 1) | 1 (% 0 ay —_

3. Cocrasutk Tabnuuy paGoTel koMmiuekca «YA«+>QA», oTpaxKaoweil 0co6eHHO-
CTH HHTepnpeTauny paborsl asTomara Munu (Mypa) no Taktam cHHxpockriana Clk
B Mpoliecce peaiH3alHH BelYHUCIHTENBHOR npouenypsl. Jlanuas Tabnuua (taba. 8 ana
aproMata Munu (puc. 7,6 u 8) 1 Tabn. 9 apromara Mypa (puc. 10 cooTBeTcTBEHHO))
dakTuueckn onpenenser Habop ABOMYHBIX KOMOMHauwii remeparopa cnos XWG,
HCMONB3YIOMHUMCS 1A (POPMHPOBAHHA BXOAHBIX CHrHANOB MPH MOAENHPOBAHHH
cxempl asromara. HMeomnecs KOMOHHAUMH BXOAHBIX CHIHAJOB X; B Talinue
MOJeJHPOBAHMS, AOKHBI COOTBETCTBOBATH BCCBOIMOMKHBIM mepexomam (ay-
ram) rpaga aBToOMAaTa.

4. B coorpercTsuH ¢ paspaGoranHoii Tabnuueil MOXENHPOBANHA NPOH3RECTI YHK~
HHOHATBHOE MozeHpoBanne paborel YA B nporpamme Multisim 10.1 B nowaroson
pexcme «Stepy. Humenno 6 3mom opmame Gyoem npunumamsc’ 8auia padoma

npenooasamenem.
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JlaGopaTopuas pad

0TAB JIOJUKHA OTPAKATh coaepRaHe ITANOB CHHTEIN

YA, ero cxemy, Tabanuy MoAeIHPOBAHHS, oTobpazxenne pafotcro oxua ¢ VYA
Multisim 10.1, a TaKoke BHIBOJBI MO Pe3yJILTATAM MOACAHPOBAHIUR.

Tabmiua 9. Tabmua MonempoBaia kommekea «YA Mypa <3 OA» 1o TAKTAM CIHHNPOCHIHAA.

Bxoaubie CHFHANBI YA -
- i . | Cocrosune YA Mypa u 0A
Ne | Myck Mypeiax \ WW Multi- peipaGarsmaemsie i MK | (Brmosnxenne MK ¥;
TakTa | (K104) L. - npH CLK:I)C;L ,lv(ﬂ-l
C [ e aroB NpH =
X x| CLK | po =0, 0: 0s Yo | §a | )
' . X X 0 i L)
X X 1 000
N R B a i
' x % 1 001
0
0 (x) = % . ai
; 1 % 154 011 Y
: X X 0 25
4 0(x) » : . i10 Y
; X X 0 %
P e i 101 Ys -
0 x 1 Ver. CF (x;)=0
0 X 0. v
6
6 e 0o | x 1 111 ¥s  [TVamenser sce grarm,
' xpome CF (x))
: 0(x) X 0 /
7 0(x) l'alr{) Y, -
0] 8. i Ver. ZF (4)=0
0(x) 0 0
’ ki 101 ¥
o] 1 Yér. CF (x)=1 -
1 0 (%) 0
i e - 110 ¥s
e : ! Yer. ZF (xp)=1
10 000 1(x) 1 0 i
a Y
10 (1| 1 100 d
11 0 1x | 1 0 a A
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13. Hnausnayaneusie 3aganns K padore
Huaneuayansioe saganua pabore (tabn. 10) onpenensercs BohlpaKeHHEM,
MHKPOTPOTrPaMMy  BLINONHEHHA KOTOPOrO HAAO Peann3OBaTh C NOMOWIBK) TIpO-
FPaMMHOR MoZend onepauuonHom yctpoictse (Tabn. 1 W 2) moj ynpasnexmuem
CMPOCKTHPOBAHHOIO MUKPOIPOrPAMMHOI0 ABTOMATA.
*) NOACHENUS K 3apanmsm 4 — 5,

@ B 3amanmn 4 weoBxomumo BErucnMT: 3HAYEHME byHKUHH, ompenenéHHoe
KOHBIOHKTHBHBIM TepMOM. JlorHuecke NepeMeHHble X; 3afal0TCA COOTBETCTBYIO-
WHMH paspafami «Gaitrosoroy peructpa. [ BLIMHCIEHHA TIPEANONAraeTcs He-
rions3oears Macku D u T, BeibpanHbie crieayolmm obpasom:

B perncrpax POH naxogstcs macku D u T, BhiGpanHBbIe cleayOmuM obpazom:
— Macka D TipeaHa3Hauena JuA cesieKTHBHOro cGpoca GMTOB B TeX pa3psmax per-
ctpa POH ¢ BeKTOpPOM BXOIHBIX NepeMeHHBIX X={X7, Xs, ..., Xo}, HOMEPA KOTOPIX CO-
OTBETCTBYIOT OTCYTCTBYKOLUMM MEPEMEHHEIM B HCXOIHOM TEpME;
— Macka T Bkmouaer «1» B MO3HLKMAX, KOTOPLIE COOTBETCTBYIOT MEPEMEHHEIM Gea
HHBEPCHH B HCXOAHOM TepMe K «0» B OCTAIBHBIX NO3ULMAX,

[Ipouenypa BeMHCIEHHA 3aKAHYHBAETCA IPOBEPKON COOTHOLLEHHUA:

0, =1,
(1!9,-\)()63%{;t 0, f=0.

Macku D u T npeaBapHTeNbHO 3aHECTH B COOTBETCTRYIOWME PETHCTPSL.

& B 3ananum 5 macka D BeiGupaerca Tak ke, a Macka 7 BKIOYAeT «1» B Mo3uuu-
AX, COOTBETCTBYIOLMX HHBEPCHBIM NIEPEMEHHDIM, 4 B OCTANLHEIX - Hy M. [Iponeaypa
3aKaH4YMBaCTCA NPOBEPKOI COOTHOLIEHHA:

0, f=0,
20, f=1

u B pane zanannit (HanpuMep, 1 H Ap.) HCTIONB3YIOTCA MHOMXKHTEITH, 3HAYEHHA KO-

TOPBIX OT/IHYHEL OT 3Ha4enuit 2°. B oToM ciyuae HeoOXOOMMBIil pe3yNbTaT YMHOXKeE-

HHA MOXHO NOJYYHTh MYTEM NMpHMeHeHHs komOuHauuii 3 onepauuit apudpmernye-
CKOTO C/ABMIa BJEBO H CIOMKEHHS. .

(an)ear:{

Tabmuna 10
Ne Bapu- QO YHKUHA WK npoueaypa Tun apromarta
aHTa 3aaa- '
HHUS
1 Se 64+ B,ecimn Bz20 Munu
1 4- B, ecau B <0
2 g 44~-B,ccin B20 Mypa
"1 A+ B,ecnu B<0
3 - -B, ecmB>0 Msnn
: " 5B+ A, ecrn B0
4 f= st_s-“:xl > Mypa
25
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Mnnu

Sz{A-B,ecﬂuB<A

3. f=x,vE,VEVY )
6 MoncunTats uncao «1» B daiire (onepann Mypa
7 MoncunTtars uneno «0» B Gaiire (onepani Munu
A)
8 Tepecmasums Terpansl, ecan 420 Mypa
e A=0, eciA<0 b
9 g [2B-4 ectuB <0 Munu
" |- B, ecru 0<B<10 _
10 o |A+BI4,ccru A>0 Mypa
“ |24+ B/2,ecnuA<0
11 . 88+ A, ecnuBz A Munu
= = B,ecnu B< A :
12 5B, ectuB2A Mypa
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