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1. LIEJTb U 3AJIAYM KYPCOBOW PABOTBI

KypcoBast pa6ota no gucuumninunHe «MareMaTtuyeckasl JOTMKa U KOHEYHbIE
aBTOMATBHD» MpEeAHA3HAUYCHA [JIs1 BBIPAOOTKH y CTYACHTOB YMEHHI M HaBBIKOB
MPUMEHEHHUS OCHOBHBIX TEOPETHUECKUX MOJIOKEHUH Kypca B MPaKTHUECKOi pado-
T€ TI0 CUHTE3Y HU(PPOBBIX yNPABISAIOUINX YCTPOICTB.

B nporecce BbInoIHEHNS] KypCOBOM pabOThI CTYJEHT JA0HKEH HAYUYUThCS

COCTaBIISITh AJTOPUTMBI (DYHKIMOHUPOBAHUS LHUQPPOBBIX YIPaBISIOMIINX
YCTPOMCTB;

pasnensaTh IU(POBOE YIPABIAIONICe YCTPOHCTBO HA OIMEPAMOHHBIN H
YOPaBISIOMINI aBTOMATBHI;

CUHTE3UPOBATh CTPYKTYpPY OIIEPALIMOHHOTO aBTOMATAa U CTPOUTH €€ U3 TH-
NOBBIX (PYHKIIMOHAJIBHBIX MOJYJIEH;

MPOBOJNUTH (POPMAJIbHBIN CUHTE3 YNPABIIAIOIIET0 aBTOMAara ¢ KOJAUPOBaHU-
€M €Tr0 COCTOSIHUM;

BBITIOJIHATh CTPYKTYPHBIM CHHTE3 aBTOMATa C KECTKOM JIOTMKOW, BKJIFOYAs
MUHUMU3ALNIO JTOTHYECKUX (PYHKIMM U MPUBEACHUE UX K 3aJaHHOMY JIOTHUECKO-
My Oa3ucy.

2. OCHOBHBIE TPEFOBAHMS K KYPCOBOI PABOTE

2.1. OOBEKT MPOCKTUPOBAHUS KYPCOBOM PabOThHI

OOBEKTOM IMPOEKTUPOBAHUS KypCOBOW padOTHI sBIsieTCA LU(poOBOE yrpas-
JISIOIEE YCTPOMCTBO C YKECTKOW JIOTMKOM, BBIMOJHSIONMIEE (PYHKIIUU TOIYUCHUS
ur(ppoBoi HH(POPMALIMK OT BHELIHETO, 110 OTHOILIEHUIO K YCTPOUCTBY, HICTOYHUKA,
ee MpeaBapuTeIbHYI0 00pabOTKY U BbIady pe3ysbTaToB 00padOTKH B BUJE ITU(-
poBoro koja. Jloruka paGoTsl HU(PPOBOrO YHPABISIOUIETO YCTPOWCTBA JOJIKHA
MpeayCMaTpUBaTh BHITIOJIHEHUE, KAK MUHUMYM, OJIHOM apudMeTHYecKon orepa-
UM, YKA3aHHOW B 3aJJaHUHU.

2.2. Ucxonuble faHHbIE K KypCOBOM padoTe

Hcxonnple JaHHBIE K KypcOBOM paboTe mpuBeneHsl B Tabmumax [lpumoxe-
Hus 1. HoMepa BapuaHTOB BEIOMPAIOTCS B COOTBETCTBUU C MOPSIAKOBHIM HOMEPOM
CTyJieHTa B aJ()aBUTHOM CIIMCKE TPYIIIIBI.

Ta6mn. I1.1 onpenensier coctaB 00padaTbIBaEMbIX HU(PPOBBIM YIPABISIIOUUM
YCTPONCTBOM JJaHHBIX U OMUCAaHWE PAaOOTHI YCTPOMCTRA.

Ta6mn. I1.2 onpenenseT TUIMBI JOTUYECKUX JIEMEHTOB JIJI Peanu3aiiiu KOM-
OMHAITMOHHBIX U TIOCIIEIOBATEILHOCTHBIX CXEM.

2.3. O6beM KypcoBOi pabOTHI
B niporiecce BBINOTHEHUS KypCOBOM paO0OThI CTYICHTHI TOJIKHBI:
COCTaBUTHh (DYHKIIMOHAIBHYIO CXEMY OIEPAIIMOHHOTO aBTOMATa, pealn3yIo-



IIETO 3a/IaHHbIE 3JIEMEHTAPHBIE ONlEpallH;

pa3paboTtaTh anroput™M (PyHKIHOHUPOBAHUA HHUPPOBOTO YIPABISIOLIETO
YCTPOMCTBA,;

BbIOpaTh TUM a0CTPaKTHOTO aBTOMATa I peal3alliyl YIPaBIISIONIETO aB-
TOMaTa;

MPOU3BECTH (POPMANIBHBIN CHHTE3 YIPABIISAIOIIETO aBTOMATA;

IPUBECTU YIPABIAIOIINNA aBTOMAT K 3aJaHHOMY 0a3ucy KOMOWHAIMOHHBIX
CXEM U 3JIEMEHTOB MaMSITH;

pa3paboTaTh CTPYKTYPHYIO CXEMY YIPABISIOLIETO aBTOMaTa € 3aJaHHBIM
0a3ucoM.

2.4. TpeboBaHUS K MOSICHUTEIBLHON 3aITUCKE

Pe3ynbrarhl cuHTE3a OTpa)KaroTCs B MOSICHUTENIBHOM 3alucKe 00bEMOM [0
10 cTpaHnl MAIIMHOIMUCHOTO TEKCTA. TUTYJIBHBIN JINCT 3alIMCKHU NpUBEIEH B [Ipu-
JI0)KEHUU 2.

[losicHuTenpHAs 3aMUCKa COACPKUT TEKCT, TAOJIULIbI, PUCYHKH U (DOPMYJIBI.
TexkcT nomkeH ObITh MpeAeNbHO KpaTKUM. Ero oCHOBHOE Ha3HayeHHE - CBSA3ATh
MaTepual B €AMHYIO JOTHYECKYIO MOCIIEI0BATENbHOCTh. Ta0nuIbl, GopMyIbl, pH-
CYHKH JIOJDKHA TIOSICHSITh MOJIbKO pa3pabomantvie cmyo0eHmom CTPYKTypbl, Oyiie-
Bbl (DYHKIIMHM, ONTUMU3ALMHU OYyJIEBBIX BBIPAXKEHUH U T.I., B COOTBETCTBUU C BBI-
JaHHBIM 3a/laHUEM Ha KypCOBYIO paboTy. B noscHUTEIbHON 3amucKe 3anpeniaeTcs
NPUBOAUTH CIPABOYHBIE JAHHBIE, 3aMMCTBOBAHHbIE U3 APYIMX UCTOUYHHUKOB. Mc-
N0JIb30BAHHbIE TPHU BBIOJHEHUH KypCOBOW pabOThl MCTOYHUKH, HA KOTOPBIE
MMEIOTCS CChUIKM B TEKCTE MOSCHUTENIbHOMN 3alUCKH, TOJKHBI ObITh MEPEUNCIEHBI
B CIIUCKE JINTEPATYpHI.

KypcoBas paboTa BbINOIHSAETCSA Ha JIMCTax mucuei Oenoit Oymaru gopmara
A4 (210*297 mm). Tekct gomkeH ObITh HaOpaH B TekcToBOM penaktope Word u
pacnieyaTaH Ha mpuHTEpe. MaTemMaTHYecKue BBIPAKEHHsS] HaOUparoTCs BO BCTPO-
enHom penaktope MICROSOFT EQUATION. Pucynku noimKHBI ObITH HAOpaHbI B
T000M rpaUuecKoM peJakTOpe U BCTaBJIEHBI B TEKCT.

2.5. 3amuTa KypcoBOi pabOThI

KypcoBas pabGota 3amuiiaercs nepen npenogaBaTesieM, BEAyIIUM IpeIMeT
«MatemaTndeckas JIOTUKa ¥ KOHEUHBIE aBTOMaThl». Ha 3amuTe CTyAeHT JOMKeH
KpPaTKO M3JI0KUTh OCHOBHBIE PE3YJIbTaThl KaXJA0TO M3 BHIIOJHEHHBIX 3TAIOB, MO-
Clie 4Yero eMy MOTYT OBITh 3aJaHbl BOIIPOCY IO €ro paboTe, Ha KOTOPHIE TOJDKHBI
OBITh JaHbI MOJHBIE OTBETHI. OIleHKa KYpCOBOM pabOThl COCTOUT U3 OLIEHKH Kaye-
CTBa BBITIOJTHEHHUS pa0OTHI B COOTBETCTBUU C BBIJIAHHBIM 33JIaHHEM U OT 3HAHUM,
oOHapyXEHHBIX B MpoLEecce 3alIUThI. Pe3ynbTaThl 3aIUThl KypcOBOM pabOThI MO-
T'yT OBITh YYTCHBI MIPH OIEHKE UTOTOBBIX 3HAHHWM MO TpeaMeTy (MpH crade dK3a-
MEHa 110 JIEKIIUOHHOMY KYpCY).

HeynoBneTrBoputenbHas OlleHKa MO KypcOBOH paboTe MOXKET OBITh BHICTAB-
JIeHa CTYJICHTY B CICAYIOIINX CIyqasX:



NOSICHUTENIbHAS 3alIMCKa K KypCOBOM paboTe HE Ipe/icTaBIeHa Ha 3alUTY;

B nosicHuTenbHOM 3a1IiCKe OTCYTCTBYET PEIIECHUE ITOCTABIICHHOW 3a1a4K;

Ha 3allUTy MPEICTABJICHA IOSICHUTEIbHAS 3allMCKa C YY)KUM BAapUAaHTOM
KypCOBOM paboTBhI;

CTYJIEHT HE€ MOXET JaTh IOSICHEHUsS II0 BBIIIOJIHEHHBIM 3TalaM KypCOBOM
paboTEHI.

B cinydae nosy4eHuss HEyAOBIETBOPUTEIBHON OLICHKH IO pe3yJbTaTaM 3a-
LIUTHI CTYJICHTY BBIIAETCSI HOBOE 3a/IaHUE.

3. METOAMYECKHUE YKA3AHMA
I10 BBITIOJTHEHUIO KYPCOBOM PABOThI

3.1. Obmas cTpykTypa Hu(PpOBHIX YCTPOUCTB
O6mas pyHKIHOHAIBHAS cXeMa HU(PPOBOro yCTpOKWCTBA MPUBEICHA HA PHUC.

. ,
g b
Ynpasnsromun OnepanmoHHbIN
aBTOMaT aBTOMaT

4l 0

Puc. 1. O6mas ¢pyHkuroHansHas cxema 1udpoBoro ycTpoincTaa

B cocraB m1060ro 1mudpoBoro ycTpoicTBa BXOAST ONMEpPalMOHHBIN aBTOMAT
Y YIPABJISAIOMINN aBTOMAT.

OnepanoHHBIA aBTOMAT 00beIMHAET (PYyHKIIMOHAIBHBIE MOAYJIH, IPOU3BO-
JISIIAE HETOCPEICTBEHHYI0 00padoTKy nocTymnatoieid nHpopmanuu. OnepairoH-
HBIIl aBTOMAT UMeeT MH(POPMaLIMOHHbBIE BXObI | ¥ BXOABI Z ynpaBieHus; HHPOP-
MalMOHHbIE BbIXOAbI D, a Takke BbIXOABI U, KOTOPbIE CUTHAIU3UPYIOT O PE3YJib-
TaTax BBINOJIHEHUs onepanuii. CurHaisl, GopMHUpyeMble Ha 3TUX BBIXOJaX, Ha3bl-
BAIOTCSl OCBEJAOMMTENIbHBIMUA CUTHAJIaMU WJIM BHYTPEHHUMHU JOTUYECKUMH YCIO-
BUSMHU yCTpoicTBa. OmnepaloHHbIM aBTOMAT COCTaBJISIETCSI M3 TUIMOBBIX (DYHK-
IUOHAIBHBIX MOJYJIEH, TAKUX, KAK MapajulelIbHbIle U MOCIEI0BaTEIbHbIE PETUCT-
pbl, CYETYUKH, KOMOHMHAIIMOHHBIE CYMMATOpbl, CXEMbl CpPaBHEHHUS, MYJb-
TUILIEKCOPBI WHdpaTopsl, Aemu@partopsl U Ap. B poOoTOTEXHUUECKUX CHCTEMAaX
¥ KOMIUIEKCAX YacThbI0 ONEPAIMOHHOTO aBTOMAaTa MOXHO CUUTATh (DYHKIMOHAIb-
Hble OJIOKH, MPOMU3BOJAILINE OMNpPEIEICHHbIE JACHCTBUS, HAPUMEP MEpEeMEIICHHE
MaHUMYJSATOPA, ONPOC JATYMKOB, PACKPBITHE cXBaTa, U T.N. Pesynbrarom (yHK-
MOHUPOBAHUSl YKa3aHHBIX OJOKOB JOJKHO SBJSTHCA TMOSBICHHE CHUTHAJIOB,
UMEIIINX ABa cocTossHus: 0 u 1.



VYrpanstomuii aBTOMAT BhIPA0ATBIBAET CUMBOJIBI Z YIPABJICHHS OTIEpaIlu-
OHHBIM aBTOMAaTOM II0 3aJIJaHHOM MPOTPaAMMeE C YUYETOM 3HAYECHUN BHYTPEHHUX U H
BHEIIHUX V JIOTUYECKUX YCJIOBUM, KOTOPBIE ISl HETO SIBJISIFOTCS BXOJIHBIMU IE€pe-
MEHHBIMH. BHEIIIHUE JIOTUYECKUE YCIOBUSI, 3aal0T OJHY U3 HECKOJIBKUX BO3MOX-
HBIX B JIJAHHOM YCTPOMCTBE MHUKpomporpamM. Ha BbIxogax y yIpaBiIsIOIIEro aB-
TOMaTa MOTYT OBITh C(HOPMUPOBAHBI CHMBOJIBI, HECYIIHE WH(POPMAIMIO IS
BHEIIIHUX YCTPONCTB O COCTOSHUU ITU(PPOBOro yCTpOHCTBA. YTIPaBISIONIUN aBTO-
MaT OMpeaeNsieT JOTUKY padOThl YCTPOMCTBA, T.€. MOCJIENOBATEIBLHOCTh U THII
omepaluii, BHITOJHIEMBIX ONEPAllMOHHBIM aBTOMATOM HaJl UCXOIHBIMU JAHHBIMHU.

OO0mmMM yIpaBSIOMUMHA BXOJaMU aBTOMAaTa SIBJISIOTCS BXOJ TaKTHPOBa-
HUS C U BXoJ cOpoca r. Ilo BXoay ¢ OCYIIECTBISIETCS CHHXPOHM3ALMS PabOThI
ONEPALIMOHHOTO W YIPABIISIONIETO aBTOMaTa. 110 BXoay I Mporu3BOIAUTCS YCTAaHOB-
KU BHYTPEHHHUX 3JIEMECHTOB IMAMATH aBTOMATOB B COCTOSIHUE, KOTOPOE CUHUTACTCS
HMCXOJIHBIM (HayaJbHBIM).

VYrpapisitomuii aBToMaT MOYKHO CTPOMTH JIBYMsI CITOCOOaMHM: KaK aBTOMaT ¢
JKECTKOW JIOTUKOM, WJIM KaK aBTOMAT CO CNENUAIBHON BCTPOCHHON MaMSIThIO MUK-
pornporpamm. O6a npunHIUna GopMupoBaHus YA IPUMEHSIOTCS B POOOTOTEXHH-
YECKHUX CHCTEMAX, MPUYEM IPHU PEATU3ALNM CIOKHBIX AITOPUTMOB MCIIOIb3YETCA
MHUKPOIIPOrPaMMHOE YIIPABJICHUE, a MPU pPEAIU3allu IPOCTHIX aJITOPUTMOB -
CXEMHasl JIOTHKa.

Hacrosmas kypcoBast paborta mpennojaraeT pa3paboTKy yHpaBisOIIETro
aBTOMaTa C )K€CTKOM JIOTUKOM.

3.2. CuHTE3 OnepalMoOHHOTO aBTOMaTa

OO6mrast cTpyKTypa OIepalMoHHOTO aBToMaTa TMpuBeneHa Ha puc. 2. B co-
CTaB TUIIOBOTO OMEPALIMOHHOTO aBTOMATa MOTYT BXOJUTh:

MYJIbTUILIEKCOPBI JaHHBIX M Xy, MXy;

peructpbl faHHBIX RGo, RGy;

KOMOWHAIIMOHHBIE CXEMbl BBIMIOJHEHUS MAaTeMAaTHYECKUX Omeparui
Lo- Lny;

KOMOWHAIIMOHHAsI cxeMa (opMUpoBaHUs NMPU3HAKa pe3ynbrara L.

Ha Bxob1 onepanimoHHOTr0 aBTOMara nojaaroTcs nanueie lg, 1y v ynpasisro-
niee BO3JEHUCTBUE Z, KOTOPOE pa3AeisIeTCs Ha YIpaBIAIONIEe BO3JACHCTBUE MYJIb-
TUTUIEKCOPOB (Zom, Z1m), YIIPABIISIIONIEE BO3AECHCTBUE PETUCTPOB, (Zor, Z1R), YIIPAB-
JSIOIIee BO3JCHCTBHE KOMOWHAIIMOHHBIX CXEM BBIMOJHEHUS MaTeMaTHYECKUX
onepaiuid (Zo. - Zn) OTACNIBHO MOAAETCS CUHXPOHU3UPYIOIIAS MOCIEA0BATEIb-
HOCTh UMITYJICOB €, KOTOPasi MOKET OBITh OOIIEH C CHHXPOHU3HUPYIOIIEH Tocie-
JIOBATEJIbHOCTHIO YIIPABJISIOIIETO aBTOMATA.
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Puc. 2. Tunosas cxema onepanmoHHOr0 aBTOMAaTa

[To BXOay I MOXKET MPOU3BOAUTLCA YCTAHOBKA PETUCTPOB B HAUAJIbHOE CO-
CTOSIHUE, HAIIPUMEP BO BCE Pa3psibl PETUCTPOB MOXKET 3aMUCHIBATHCS JTOTHUYECKUM
HOJIb.

Ha BwIxomax Xxor, X1r, aBTOMata Gopmupyercsi pe3yiabTar. Ha BhiIXOmax U
dbopmupyeTcst TPU3HAK pe3yJibTara.

OnepanmoHHBIN aBTOMAT PYHKIMOHUPYET CIEAYIOIUM 00pa3oM.

MysnbTumiekcopel MXg 1 MX; U3 MHOXKECTBa JaHHBIX, ITOJIAHHBIX HA WX
MH(pOpPMAaIMOHHBIE BXO/Ibl, BLIOUPAIOT B COOTBETCTBUM C YIPABJISIIOIIUMU BO3CH-
CTBUSIMU Zgy U Zj\ JAHHBIC, HEOOXOJAUMBIE B TEKYIIUM MOMEHT JJIsl BBITIOJTHEHUSI
3alanHol onepauuu. [Ipu aTom st 00paboTkM MOTryT ObITH BBIOpaHbl AaHHBIE |,
I, wm xog win x1r. Koj, BIOpaHHBIN 1Sl BBITIOJIHEHUST OTIEpallii, CHHXPOCUTHA-
JoM c 3anuckiBaeTcsi B peructpel RGy, RG,, B pe3ynbrarte uero Ha BbIXOJax yka-
3aHHBIX PETUCTPOB GOPMHUPYIOTCS KOBI X1R U X,R, TOCTYTAOIINE HA 00pabOTKY B
KOMOMHAIMOHHBIE cXeMbl Ly - L,;. B MOMEHT mocTymieHuss KOJ0B Ha BXOJbI
KOMOMHAIMOHHBIX cXeM Lg - Ly Ha uX BbIxoJax GOpMHUPYIOTCS PE3YNbTATHI Yo -
Vn-1, @ TAKXKE MPU3HAKU PE3yJbTaTOB Ug - Uy.1. Y3 mpr3HaKoB Ug - Up.; Ha BbIXoJe U
KOMOWHAIIMOHHOM cXeMbI L, hhopmupyeTcst 00munii Mpu3HaK pe3yibTara.

B xauectBe KOMOMHAITMOHHBIX cXeM Lg - L. MOTYT HCTI0JIB30BaThCS:

CyMMaTOpBbI, peaan3ytoume apupMeTUIECKyI0 ONepanuio X + XoR;

CXEMbI CPAaBHEHHMSI KOJOB, PEATU3YIOLIUE OJTHO U3 OTHOIICHHM: X1r > XoR; X1R
= X2R; X1R #X2R; X1R < X2R;

JIOTUYECKUE CXEMBI, BBIMOJHSIIONIUE ONEpalud OTPHUIAHUS, KOHBIOHKIUU,
JTU3BIOHKIIUA, CYMMHUPOBAHUS 110 MOJIYJIIO 2 | T.11.;

UG paTopsl;

JIpyrie KOMOMHAIIMOHHBIE CXEMBI.

OObIYHO KOMOMHALIMOHHBIE CXEMbI HHTETPUPYIOTCS B €IMHOE apU(PMETHKO-



Jorudeckoe yctpouctro (AJIY).

CocraB KOMOMHAUMOHHBIX cxeM Lo - L, ompenensieTcss HOMEHKIATypou
oTepalnii, onpeeJICHHBIX 3aJJaHeM Ha KypCcoBYIO padoTy. Onepaii MOryT Bbl-
MOJIHATBCS TOCJIEIOBATENBHO, Pa3ps/l 3a pa3psaoM, B 3TOM CIIydae MPOEKTUPYETCS
MOCJIEIOBATEIbHBIN ONepalMOHHbIM aBTOMAT, WM NapajliedbHO, HajJl BCEM KOJIOM
cpasy, B 3TOM CJIy4ae NPOCKTUPYETCS MAPAIUICIbHBIN ONEPAllMOHHBIA aBToOMar. B
MOCJIEIOBATEILHOM ONEPAIMOHHOM aBTOMaTe KOMOWHAIIMOHHBIE CXeMbl Lo - L
COJIepKaT CTPYKTYpbI, MpeJHa3HAYCHHBIC JUII 00paOOTKH OJHOTO pa3psjia JaH-
HBIX, B MapajUIeJIbHOM OIEpPAllMOHHOM aBTOMATE - OJHOTHIIHBIE CTPYKTYPHI IS
00paboTKHU cpa3y HECKOIBKUX Pa3psaoB.

Peructpet RGy, RG; sBnsitorcst aneMeHTamMu MamsTH, NpeHa3HAYeHHBIMU
JUIS 3aTIOMWHAHUSL ¥ XPAaHEHUS UCXOIHBIX JaHHBIX, MPOMEKYTOYHBIX U OKOHYA-
TENbHBIX PE3YJbTAaTOB 00paOOTKMU JAAHHBIX ONEPALMOHHBIM aBToMaroM. Komuue-
CTBO pa3psA/IOB B PETUCTPE OMPEACIAETCS Pa3psIHOCTHI0O 00pabaThIBa€MbIX JaH-
HBIX U KOJIMYECTBOM pa3psAloB, HEOOXOAUMBIX ISl MPOMEXKYTOUYHOTO XpaHEHHs
IPU3HAKOB pe3yibTaTa. PerucTpsl MOryT OBITh OCIIEIOBATEIbHBIMU/CABUTOBBIMU
(B 9TOM ciy4yae JaHHbIE B HUX BBOJSTCS/CIABUTAIOTCS IOCJIEIOBATEIbHO, OUT 3a
OuTOM, OT CTapiiero/Miaajamero Oura K MiaaieMy/CTapuieMy), Wik napajuieib-
HBIMU (B 3TOM CIIy4yae JIaHHbIE€ B HUX BBOJSATCS NapajuIeIbHO BO BCE pa3psibl pe-
rucTpa). B HEKOTOpBIX ciiyyasx TpeOyeTcs YHUBEPCAIbHbBIE PETUCTPBI, B KOTOPBIX
IPU Pa3IMYHBIX KOAAX ZjR U Zpr AAHHBIE MOTYT CABUTATh MOCJIEA0BATENIBHO, B OJ1-
HOM W3 HAINpaBJCHUI, MapajieIbHO WIN CABUT JAHHBIX B HUX MOXET OBITh OJ10-
KHPOBaH.

CyliecTBEHHBIM SIBISICTCSl TUI TPUTTEpa Ui pealu3aluu peructpos. B
KypcOBOM pabOTe MPUHUMAETCS, YTO TPUITEPHl PETUCTPOB TAKTHPYIOTCA (PPOH-
TOM, T.€. SIBISIFOTCS MS-Tpurrepamu (cM. BpeMEHHYIO Juarpammy, NpUBEACHHYIO
Ha puc. 3). Ormetum, uto peructpsl Ha Tpurrepax JK u RS tpebyrot mogaun Ha
UX BXOJIbl KaK CAMHMX PErHCTPUPYEMBIX KOJOB, TaK U MX MHBEPCHBIX 3HAYEHUH,
YTO YBEJIMYMBAET annapaTHbIC 3aTPaThl HA UX PEATU3ALIHIO.
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Puc. 3. IIponiecc cMeHBI COCTOSIHUI Ha BBIXOJAaX PETUCTPOB
B 3aBUCUMOCTH OT COCTOSIHUM BXOJIOB U CUTHAJIa TAKTUPOBAHMS

[Ipu cuHTE3€ OMEPAITMOHHOTO aBTOMAaTa HEOOXOIUMO:
OMpEeJIETUTh COCTaB KOMOMHAIIMOHHBIX cXeM Lg - L1, AJ1 Kak10i U3 KOM-
OMHAITMOHHBIX CXeM CPOPMHUPOBATH OYJIEBO BBIpAKEHUE, OMPEACIISAIONIECE JIOTHKY



ee paboTHI;

OTIPECNIUTh TUIIBI PETUCTPOB IS XPAHCHUS JTAHHBIX;

ONPENICTUTh KOJMYECTBO HANPABJICHHUH, C KOTOPHIX HA BXOJbl PETUCTPOB
OyIyT MOCTYNAaTh JaHHBIE;

OMPENIETUTh PA3PSAAHOCTD TAHHBIX KaX0TO U3 HAMIPABICHUN;

chopMUPOBATh CTPYKTYPHYIO CXEMY OIEPAIMOHHOTO aBTOMATa;

OMPENIETUTh Pa3PsATHOCTh JAHHBIX, MOCTYHAIOMUX HA KaXIbIH U3 QYHKIINO-
HAJIbHBIX OJIOKOB;

OTpeAeNuTh TPEeOOBAaHUA K COCTABY YHPABISAIONIETO BO3JCUCTBUSA Z U MPHU-
3HAKOB pe3yJbTaTa U.

Pe3ynbTaThl cUHTE3a MOJDKHBI OBITH MPEACTABICHBI B BUIE CTPYKTYPHOMU
CXEMbI, TaOJIHUIBI COCTOSTHUIN YIPABISAIONINX CUMBOJIOB, TAOJHUIIBI COCTOSTHUN OC-
BEJJOMUTEIBHBIX CUMBOJIOB B 3aBUCHUMOCTH OT PE3YyJbTaTOB BBINOJIHEHUS OIepa-
1107078

3.3. O01ast MeToMKa CUHTE3a YIPABIIAIONIEr0 aBTOMaTa

VYopapngoomuid aBToMaT MPOEKTUPYETCs HA OCHOBAHUU MOHATUS a0CTpaKT-
HOro aBromMata. CyllecTBYIOT CIEAYIOIIHE CXEMbI a0CTPAKTHBIX aBTOMATOB.

Aemomam Munu, v aBTOMAT IEPBOrO poJa, NpUBeAeH Ha puc. 5. OH onu-
CBIBAETCS CJIEAYIOLIEH CUCTEMON (QYHKIIHIMA

w(t + 1) = La(u(t), a(t)); z(t) = Lo(u(®), q(t)),

riae U(t) - ynpasnsromme cumBoibl, ((t) - BHyTpeHHee cocTosinue aBromata; W(t +
1) - BekTOp BO30YkIeHUs, (HOPMUPYIOIIHIA CIIEAYIOIIee COCTOsiHUE aBTomara; Z(t)
- BBIXOJHOM CHUMBOIL.

Ha Bxoapl C u I apTomMaTa M nmoaaeTcsi TAKTUPYIOIMIUKM cUrHaml ¢, gop-
MUPYIOIIMI MAIlIMHHOE AUCKPETHOE BpeMs t M CHrHaj I yCTAaHOBKM aBTOMAaTa B
HCXOJIHOE COCTOSIHHE.

“ 1

’_: L1 W(t+1)= RG act) » 1o | z(t
’—>

Puc. 4. ABromatr Munn

B sTom abcTpakTHOM aBTOMaTe BbIgauya cuMBoja Z(t) MPOMCXOIUT Cpasy,
IIpH CTapoOM 3Ha4YeHUHM BHyTpeHHero coctostHus ((t). [ToaTromy mepexon B HOBOE
COCTOSIHME OTCTaeT MO BPEMEHHW Ha OJWH TaKT MAIIMHHOTO BPEMEHU OT U3MEHE-
HUS BBIXOJIHOT'O CHMBOJIA.

Asmomam Mypa, unm aBToMaT BTOPOTO poja, MpuBeaeH Ha puc. 5. OH uMme-
eT (PYHKIMIO TIEPEX0A0B TaKyIo ke, KaK y aBToMara Mun, a QyHKITUIO BBIXOJIOB,
HE 3aBUCSAIIYI0 HEITOCPEICTBEHHO OT BXOHOM rmepeMeHHon U(t).
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Puc. 5. ABTomat Mypa

Cucrema QpyHkuuii 1uist aBTomata Mypa umeeT BUJ
w(t + 1) = La(u(t), a(v); z(t) = Lo(a(D),

Ha Bxozsl C u I aBTOMaTa Mypa nogaeTcsi TAKTUPYIOIIUNA cUrHai ¢, GopMu-
PYIOIIMI MalIMHHOE JUCKPETHOE BpeMs t M CUTHAJ I' yCTAaHOBKM aBTOMAaTa B HC-
XOJIHOE COCTOSIHUE.

MoxHO cka3atb, yTO y aBTOMara Mypa cHaudajga MEHSETCS BHYTPEHHEE CO-
CTOSIHUE, ¥ TOJIBKO IIOCJIE 3TOI0 U3MEHEHHE COCTOSIHUS OTPaKaeTCs Ha COCTOSIHUM
BBIXOJTHOTO cuMBoOIa. DYHKIMS BBIXOAO0B MOJIYYaeTCs] CABUHYTON HA OJUH UHTEP-
BaJl BpEMEHU.

[Ipu npoeKkTUpOBAaHUHU YIPABISAIOMNUX OJOKOB HAa MPAKTUKE Yalle MPUMEH -
eTcst OoJiee mpocTast Mojienb Mypa.

[IpoekTupoBaHue yNpPaBISIONIErO0 aBTOMAaTa CBOJUTCS K CIEIYIOIIMM 3Ta-
aMm.

1. CocraBienue anroput™Ma (PyHKIIMOHUPOBAHMS YCTPOMCTBA YIIPABICHUS.

2. 1o anroputmy GyHKIMOHUPOBAHUS ONPEAEIICHNE KOJIUYECTBA COCTOSIHUM
aBTOMaTa.

3. YcraHOBIEHUE CBsI3€l MEXKIY COCTOSHUSMM aBTOMAara M 3HAYCHUSMU
BEKTOpa BHYTPEHHUX COCTOsIHMI aBToMara ((t).

4. OmnpeneneHre KOJIMYECTBA JIEMEHTOB MaMsITH, HEOOX0AUMOE ISl KOJU-
poBaHus cocTosiHUE aBTomara ((t); 4icio N IIEMEHTOB MaMATH PAaBHO KOJIUYECT-
By KOMIIOHCHTOB BEKTOpa (] W JOJDKHO OTBEYaTh ycioBwio N > log, m, rme m -
YHCIIO COCTOSIHUM 3a/1aHHOTO abCTPaKTHOTO aBTOMArta.

CooTBeTCTBUE MEXAY a0CTpaKTHBIMHU OO0OO3HAYCHHUSIMU COCTOSHUN U UX
CTPYKTYPHBIMH KOJIAMH YCTaHABJIMBAETCS C TOMOLIBIO TaOJINLIbI KOAUPOBAHUS CO-
cTostHUi. B mpocreiiiieM ciydae 3T0 COOTBETCTBUE MOXKET ObITh BIOPAaHO MPOU3-
BOJIBHO.

Ecnu BXoiHbBIE M BBIXOJIHBIE NTIEPEMEHHbIE ObUIHM 3aJJaHbl B aOCTPAKTHOM ajl-
daBuTe, TO U 11 HUX JOJIKHBI OBITh PEIIEHBI BOIPOCH KOJUPOBAHUS C MOCTPOE-
HUEM COOTBETCTBYIOUIMX TaOmuul. I[IpakThuecku 3TO 03HayaeT BCEro JUIIb BO3-
BpaT K CTPYKTYpHBIM OOO3HAYEHUSM, BBITEKAIOLIUM U3 COJEPKATEIBHBIX CXEM
MUKPOIIPOTPaMM.

5. Beibop moaenu aBromarta, sl GOpMHUPOBAHUS €T0 CTPYKTYpHI (ompese-
JICHO 3aJIaHMEM Ha KypCOBYIO padoTy).

6. Boi6op Gazuca 1151 peanu3anuu 3JeMEHTOB NaMsITH (TPUTTEPOB PETUCTPA
RG) u koMmOMHAIIMOHHOM cXeMbI L.

7. Onpenenenue OyJeBbIX (GYHKIIUN 11T KOMIIOHEHTOB BEKTOpa W U IIpUBE-
JIEHUE WX K 3aJTaHHOMY 0a3ucy.
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Taxum oOpa3zom, KaHOHWYECKass METOIMKA CBOJUT 3aJady CUHTE3a aBToMaTa
K CHHTE3y JIOTHYECKOM CXeMbl, (POpMHUPYIOIIEH cucTeMy (QYHKIIUN BO30OYXKIACHHUS.

3.4. CocraBneHue anropurma GyHKIHOHUPOBAHUS
YIIPaBJISIONIET0 YCTPOIiCTBa

Anroput™m (GyHKIIMOHMPOBAHUS B KypcOBOH paboTe JOKEH OBITh Mpea-
CTaBlieH B BHUJAE OJOK-CXeMbl. ANTOPUTM (YHKIIMOHUPOBAHUS YIIPABIISIOLIETO
yCTpOICTBA, OIUCAaH B 3a/laHUM Ha KypcoBYylo paboTy. s cuHTe3a ynpasistomie-
ro aBTOMaTa KOHKPETHBIM CMBICI MPOIECCOB, CIIEOBATENbHO, U KOHKPETHOE CO-
JiepKaHUe ONEepaTOpOB AJITOPUTMA, HE UMeeT 3HadeHus, [loaromy coneprkarens-
HOE ONMCaHUE OINEepaToOpoOB B AITOPUTME 3aMEHSETCs] aOCTpaKTHBIMU 0003Haue-
HUSIMU YIPABISIOIUX CUMBOJIOB Z (cM. puc. 9). Cienyer OTMETUTh, YTO B aJIro-
pUTME JIOJDKEH MMEThCs OIepaTop Hauana u orepartop okoHuaHus. Ilepen moma-
JaHUEM aJIrOpuTMa B OINEpaTOp OKOHYAHUS HA €ro BBIXOJE JODKEH (opMUpO-
BaThCSl BEKTOP MPU3HAKOB Y pe3yJibTaTa BBIIIOJIHEHUS aIrOpUTMA.

v v
RG:=R1(RG) Z
CTR:=CTR-1

Voo )

Puc. 9. 3ameHa coniepkaTebHOTO OMMCAHUS a)
OTIePaTOPOB AITOPUTMA a0CTPAKTHBIM 0003HaUYCHHEM O)

BekTop z mpexacrtaBisieTcsi B BUAE €r0 OTIACIbHBIX COCTABISIONIUX: Z =
(zl,...,zl.,...,zn). Kaxnprii Takoit cuMBOJ Zj 0003HayaeT OAHY OIPEACICHHYIO

MUKPOKOMAHOY, CONEPXKAIIYI0 OJMH WA HECKOJIbKO YIPABISIOUIUX CUMBOJIOB
BEKTOpA Z, U 33J]a€T OMPEACIICHHYI0 COBOKYITHOCTh OJTHOBPEMEHHO BBINIOJIHSIEMBIX
MUKpoonepayull.

BxonHble cTpyKTypHBIE IEpeMEHHbIe BeKTopa U, Uy, Uy, ... OyJeM Ha3bIBaTh
aornyeckumu ycnousimu (JIY). Ilepexoa oT coaepkaTeabHbIX 0003HAYEHUH JIO-
TMYECKHUX YCJIOBUU (HampuMmep, Ha si3bIKe (PYHKIIMOHAJIBLHOTO MUKPOIPOrpaMMHU-
pPOBaHUA) K CTPYKTYPHBIM NIEPEMEHHBIM NOsicHsAeT puc. 10.

a) 0)

Puc. 10. 3amena conepxaTenbHOTO 0003HAYCHHUS a)
YIPaBJISIONIETO ONlepaTopa CTPYKTYPHBIM 0003HaUeHUEM 0)

COI[Cp)K&TGJIBHBIfI CMBICJI OIIEPATOPOB U JIOTHYCCKHEC YCJIOBHA MX BBIIIOJIHC-
HHUA yCTAaHABJIMBACTCA HAa IMMOATOTOBUTCIIBHOM 3TAIIC CMHTC3da HAa OCHOBC BbIJIAHHO-
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ro 3aganusi. Cmbicn 0003HaUeHUH 3akperuisieTcss Tadnuiamu. [Ipumep pesynabraTta
COCTABJICHHS OJIOK-CXEMBbI AJITOPUTMA MTPUBEJIEH Ha puc. 11.

)
s

1
Z;
v 2
Z3
|
0
1
Zy
i Zg
Z5
|
Z7

4_

D

Puc. 11. brnok-cxema anroputma

Crenyer OTMETUTD, YTO:

1. Yopanstomuii onepaTop U ABISIETCS KIYIIHM ONEPATOPOM. AJITOPUTM
3amyckaercs, korjaa U = 1.

2. Oneparop Zj, MOXKET 03HA4YaTh YIPABIEHUE MTapaJIEIbHBIM BBIIIOJHEHUEM
HECKOJBKHX MUKpPOOIEpaIuii, €Clid COCTaB M CTPYKTypa ONEpPallMOHHOTO aBTOMa-
Ta MO3BOJIAIOT ATO CAENAaTh. YKa3aHHbIE MUKPOOIEPALUU BBINOJIHAIOTCS 32 OJUH
TaKT, T.€. IPU OJTHOM COCTOSIHUM yIpaBJsatoniero aBromara. Omneparopsl z;, zj, pac-
IIOJIOKEHHBIE B MOCIEAOBATEIBHO PACHOJIOKEHHBIX (CONPSIKEHHBIX HEMOCPECT-
BEHHO, WIH Yepe3 YIPaBISIIOIIME ONEepaTOphl) BEPIIMHAX OJIOK CXEMBbI, IIpeIoia-
ratoT BBINOJHEHWE MHUKPOONEPALMI MOCIEeI0BATEIbHO, CHAYaJIa MOJIMHOXKECTBO
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MUKpOOIIEpaluil, 3alaHHbIX ONEPAaTOPOM Zj, a 3aT€M - MOAMHOKECTBO MUKPOOIIe-
paruii, 3aJaHHBIX OIIEPATOPOM Z;.

3. Ecnu conpsbKeHHBIE ONEPATOpHl Zj, ..., Zj COIEPKAT OJUHAKOBBIE MHKPO-
orepaluu, TO yKa3aHHble MHUKPOOIEpAIUH JOJKHBI BBIMOJHITHCA CTOJBKO pas,
CKOJIBKO pa3 OHU BCTPEUAIOTCS B KOPTEXKE (Zj, ..., Zj).

4. OnHa U Ta XK€ MUKpOOIepalus He JOJKHA BXOJUTh B OJIMH OINEpPaTOp
JIBAXKJIbI, TIPYU 3TOM OJIMHAKOBBIE MUKPOOIIEPALIUU, BBITOJTHEHHBIE OJHOBPEMEHHO
pPa3IMYHBIMM KOMIIOHEHTAMU ONEPAIIMOHHOTO aBTOMATa, CUUTAIOTCS Pa3IMUYHBIMU
MUKPOOTIEPAIUSIMHU.

B cootBeTcTBHM C 0JI0K-CXEMOI alropuT™Ma COCTABIISIETCA MaTpUYHAsSI CXeMa
aNIropuT™Ma, KOTOpas MpEeACTaBISET KBAJAPATHYIO TaOJMIly C TOPU30HTAIbHBIMU
BXOJaMU OT Zy J10 Z, cCO cTapmuM (N) U3 UMEIOIMMXCS MOPSAIKOBBIX UHACKCOB U
BEPTUKAIBHBIMU - OT Z3 JI0 Zy+1. B KJIETKU TaOJIMIIBI BOIUCHIBAIOTCS JIOTUYECKHUE yC-
JIOBUS COOTBETCTBYIOILIETO Tepexoaa. MaTpuuHasi cxeMa ajlroputrma, NpuBeICH-
HOTO Ha puc. 11, npeacrasneHa B Tadu. 1.

Tab6xd. 1
MarpuryHas cxema aaropuTMma
Z; Z5 Z3 Z4 Zs Zg Z7 Zg
Zo Ui, u, usuy

Crnenyer OTMETUTh TakKe€ OJHO Ba)KHOE CBOMCTBO MATPHUYHBIX CXEM aJro-
PUTMOB: AU3BIOHKIUSA COACPKUMOIrO BCEX KJIETOK OJHOW CTPOKH paBHA €IUHULIE.
HckmroueHneM sBIISICTCS PaBEHCTBO JU3BIOHKIIMU OyJICBOM ITEPEMEHHOM K yIIEeTo
YIOPABJISIIOLIETO oneparopa (Kak 3TO MOJYyYUIIOCh B BepxHel cTpoke Ttadin. 1). Jlo-
TMYECKUM YCJIOBHEM O€3yCIIOBHOTO Iepexoja ABIISETCS KOHCTAHTa, paBHas €lH-
Huue. Ecnu no 6510k-cxeMe mpociexuBaeTcss HECKOJIbKO MapallIeIbHbIX IMMyTeH OT
OIIeparTopa Zj K OIepaTopy Zj, TO COOTBETCTBYIOIINAE JOTUYECKUE YCIOBHS TOJIKHBI
3aMMChIBATHCS B KJIETKH MATPUYHOMN CXEMbI aIrOpUTMa Yepe3 3HAK U3 bIOHKIIUH.

Ha ocHOBaHuM MaTpUYHON CXEMBbl AITOPUTMa COCTABJISAIOTCS (OPMYIIBI I1e-
pexona:

ZW Uy, —>Z,; ZgUUy, —>Z,5 Z, ANl =2z, =z (2, v zy)u, > z,;
zyANl=z, >z, (z, vz)u, >z (Zsvz)ANl=z, vz >z, z, ANl=2z, >z,

@opMyJIbl OTPAXKAIOT JOTUYECKHUE YCIIOBUA MEPEX0JIa B COCTOSIHHUE, YKa3aH-
HOE II0CJIE CTPEIIKH U3 COCTOSIHMM, YKa3aHHOIO 10 cTpenkd. Ecimum it nepexona
TpeOyeTcsl BBIMOTHEHHE HECKOJIBKUX YCIOBHUI, OHU JOJKHBI BKIHOYATHCS B GOP-
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MYy 4€p€3 KOHBIOHKIHIO. Ecau B COCTOAHHUE, YKAa3aHHOC IMOCJIC CTPEIKU MOXKHO
IIOI1IaCTh U3 HECCKOJIBKUX COCTO)IHPIﬁ, TO OHH OOJIDKHBI BKIIOYATHCA B CI)OpMy.TIy qce-
PE3 IU3BIOHKIHIO.

3.5. KogupoBaHue cOCTOSIHUN YIPABJISIFOIIETO aBTOMATa

B cootBercTBUU € (hopmynamMu nepexoa A0KEH ObITh MOCTPOEH rpad aB-
tomata Mypa. [{is anroputma puc. 11 rpad umeer Bu, mpuBeneHHbIN Ha puc. 12.

Puc. 12. I'pa¢d cocrosinuii apromara Mypa

Crnenyer paznuyaTh BHYTPEHHHUE COCTOsIHUSI aBToMara Mypa (Ha rpade co-
CTOSHUI OHM 00O3HAuUCHBI Yepe3 (]j) U BHEILIHUE YIpPaBISIONIME CUMBOIEI (Zj). B
o0IIeM ciydae z, # ¢,, B TOM CMBICJIE, YTO OJJHH U T€ K€ YNPaBIISIONINE CUMBOJIbBI

MOTYT (POPMHUPOBATHCS TPU PAIMYHBIX COCTOSIHUSX YIPABIISIONIETO aBTOMATa.
[Ipumep HecOoBMaAEHUSI COCTOSIHUM aBTOMAaTa M yIPAaBIISIIOIINX CUMBOJIOB MPUBE-
JieH Ha puc. 13. B anroput™Me onepaTop Z; yCTaHaBIMBAET UCXOAHOE COCTOSHUE (

aBTOMaATa, a orcpaTop Zj BBI3BIBACT €TI0 MHKPCMCHT. HpI/I YCTHBIX BXOXJICHHUAX B

UK (POPMUPYETCSl YIPABIAIOLUI CUMBOJI Z,, IPU HEUYETHBIX — CUMBOJI Z,. BbI-

XOJ W3 IMKJa MPOUCXOIUT IPHU MPOBEPKE ycioBus ( > a. Hecmorpsa Ha To, 4TO
BBIIIOJIHSETCS. OJJMH W TOT € OIlepaTrop, HallpuMep z, WIU Zz,, BHYTPEHHEE CO-

CTOSIHUE aBTOMAaTa (| MEHSETCS, YTO JIOJDKHO OBITh OTPaXKEHO Ha Ipad cXeme ajiaro-
pUTMa, ¥ B JAHHOM CJIy4ae JIOJDKHO OBITh PEaIM30BAHO B BHJIC CUETUYHUKA COCTOS-
HUU.

B cootBetrcTBUM ¢ rpad)oM COCTOSHUN aITOPUTMA COCTABIISIETCS CITUCOK CO-
CTOSTHUM aBTOMara Mypa, uMernui Tpu ctojidna. B nepBom crtosbiie nepeduc-
JISTIOTCSI MUCXOJTHBIE COCTOSIHUSI, BO BTOPOM — COCTOSIHUS, COTPSIKEHHBIE C UCXO]I-
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HBIMH, U B TPCTBEM — JIOTHUCCKHUE YCIOBUSA MIEPEXOAO0B.

¢Qi

qi+1’ qi+4’ qi+7’ qi+21 qi+51 qi+81 v
0 i V> 1
Zp Z1

|
TCIi+3, Qi+6s Ci+9s -
%

Puc. 13. ®parmMeHT anroputMma a), B KOTOPOM COCTOSIHHSI aBTOMAaTa
HE COBMAAAIOT C COCTOSHUSIMU YIIPABJISIFOLIMX CUMBOJIOB U rpad cocTosiHui 0)

Tabu. 2
Cnucok cocrosinuii aBromMara Mypa

q(t)/z w(t)=q(t + 1) u

do/b Jo u,
01 Ui,
Q2 uu,
Q124 03 1
/22 Js U,
Q4 b_’z
/3 U4 u,
J6 u,
04/Z4 Os 1
Os/Zs g7 1
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O6/Zs gs 1

Q7/e Jo 1

B Tabn. 2 b u e - COOTBETCTBEHHO, Ha4aJbHOC W KOHEYHOE COCTOSHHS
YIPaBISIONIETO aBTOMaTa, KOTOphIe B OOIIEeM cilydae He coBmagaroT. HadambHoe
COCTOSIHHE aBTOMaTa (OpMHUpPYETCs MPpH 3aIyCKe YIPaBISAIOMIEro YCTPOicTBa, KO-
TOPBIA MOXKET OBITH peajn30BaH MpH mMmojpade curHana I (reset - copoc) Ha ero
BxoJ. KoneuHnoe coctosinue gopmupyercss U3 Ha4aJbHOTO B PE3yJIbTaTe UHTEP-
IpeTalyy yIPaBISIOUIIM YCTPOHCTBOM 3aJI0)KEHHOTO B HETO alITrOPUTMA.

JInst mpoBesieHUs] CTPYKTYPHOTO CHHTE3a YHPaBJISIOIIEr0 aBToMaTa IO aB-
ToMaTy Mypa cuMBOIBI ¢,,...,q,, ONPEACIAIOIUE BHYTPEHHHE COCTOSIHUS aBTO-

Mata JI0JKHBI OBITH MPEJICTABICHBI B BUJIE KOPTEKa OyJIEBBIX IEPEMEHHBIX
_ 0 J n-1
Qi_(ql'""’Qi"'WQi )’
e g/ - morudeckas nepeMeHHas, TPUHUMAIOINIAS OIHO M3 ABYX 3HaueHuit {0, 1}.
TouHO TakXke MPEACTaBISIIOTCS U BEKTOPHI U, V, W, Z, Y:
0 j m=lN. .. __ 7.0 j 1y . /0 _ s=1y .
u, =, . )y =, v v ) wo=(w, aw W),
—_ (-0 J -1y . _ (.0 j h-1
z,=(z;,...z) ..z 7)), yvi= sy Ly ).
B mpunmumne, He CyIiecTByeT IpaBuia, COTIACHO KOTOPOMY OMPEICTSIOT
HOPSIOK CIIEZ0BAaHUS KOJOB CHUMBOJOB (,,...,q,. He cylecTByeT Taxke mnpaBuil

KOJMPOBaHUsI BEKTOPOB U, V, W, Z, Y. [Ipu pereHun npakTuuecKux 3aaa4d KOsl V, Y
MOTYT OKa3aTbCsl 33JaHHBIMU B TEXHMUYECKUX TPEOOBAHUSAX Ha MPOEKTHPOBAHUS
1M(POBOTrO yIpaBisSIOLIEro YCTPOMCTBA, @ KOJbI U, Z MOJIy4aThCsl €CTECTBEHHBIM
0o0pa3oM Ha BBIX0/IaX COOTBETCTBYIOIIKX OJIOKOB YIPABISIONIETO U ONEPallMOHHO-
ro aBToMara (Harpumep, Ha BbIXO/I€ MEPENOTHEHUSI CyMMaTopa), Uik TPeOOBaThCs
JUIsL YTIPABJICHUSI COOTBETCTBYIOLIUM JIOTUYECKUM YCTPOMCTBOM (Hampumep, Mpu
YIOPABJICHUH BbIOOpA HANPABICHHS MYJIbTHILUIEKCOpPA, WM HANpPABJICHHS CIBHUTra
JAHHBIX B peructpe). TOUHO TakKe U CBS3b MEXAY KOJaMH (| U W JIJisi pETUCTPOB,
COCTOSILMX U3 Pa3HbIX TUIIOB TPUITEPOB, pasnuyHa. [loaTOMy KOIBI, onpenense-
MbI€ B MPOLIECCE MPOECKTUPOBAHMS JOJIKHBI OBITh TAKWUMH, YTOOBI BIOCIIEICTBUU
MOXHO OBLI0O MUHUMU3UPOBATh KOMOMHAIIMOHHYIO cxeMy L, (cM. puc. 7) npeoo-
pa3yrolyo CUMBOJIBI (], U, V B CUMBOJIBI W, Z, Y.

B cooTBeTcTBUUM ¢ BEIOpAaHHON CHUCTEMOMN KOJAUPOBAHUS OJTHUM U3 CIIOCOOOB
3a/1at0TCs OyJieBbl (OPMYIIBI, ONPEACIISIIoNTIe OyIeBbl (YHKIIUUA TIEPEMEHHBIX, CO-
CTABJIAIOIIUX CUMBOJBI W, Z, Y B 3aBUCHMOCTH OT MEPEMEHHBIX, COCTABIISIOIINX
CUMBOJIBI (, U, V. byneBbl QyHKIHMKU MOTYT OBITH 3aJaHbl OJJHUM U3 CJIETYIOIINUX
croco0o0B: TabNMIIe MCTUHHOCTHU; OyJeBbIMU (popmynamu, kaptoi Kapno (ama-
rpammoii Beitua).

Tabnunelt CTUHHOCTU Ha3bIBaeTCsS TaOJHWIIA, B MEPBOM CTOJIOIE KOTOPOM
YKa3bIBA€TCSl HOMEP CTPOKH, BO BTOPOM - BCEBO3MOKHbIE KOMOMHAIIMU 3HAUCHU
HE3aBUCUMBIX MIEPEMEHHBIX (B JAHHOM CIIy4yae ONpPEeNeIIOINX BEKTOPHI [, U, V), a
B TPEThEM - 3HAYCHUS NIEPEMEHHBIX OyseBoil GyHKIMH (B JaHHOM ciy4ae (popmu-
pyemoii BekTopamu W, Z, Y). Ecnu npu kakoil-nu0o KOMOMHAIIMK HE3aBUCUMBIX
NEPEeMEHHBIX 3HaUeHHE (DYHKUIUU HE OMpeAesieHO, TO BMECTO 3HaYeHUs (PyHKUIUU
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CTABUTCS OJIUH U3 CUMBOJIOB: «-», «H», «X».

[Ipu omucannm (QyHKOUI ¢ TOMOIIBIO OyNeBBIX (HOPMYNT pPEKOMEHIYETCs
UCITOJIB30BaTh HOPMAJIbHYI) KOHBIOHKTHBHYIO (COCTOSIIIYIO M3 3JIEMCHTapHBIX
TU3BIOHKIIAMA, COSTUHEHHBIX KOHBIOHKITUSMHA) UM HOPMATBHYIO TU3BIOHKTHBHYTO
(cocTosIIyI0 M3 3JIEMEHTAPHBIX KOHBIOHKIHWHA, COCAMHCHHBIX TU3BIOHKIIMSIMHU)
dbopmy mpeacTaBieHUS. YKazaHHBIC (HOPMYJIBI MOTYT OBITh MHHUMHU3HPOBAHBI C
WCITOJIb30BAHUEM CIICAYIOIIHMX MTPaBUJI OYJICBOM areOpEhl.

1) AccolmaTUBHOCTh AU3BIOHKIIMHU U KOHBIOHKITUU

av(bvc)y=avbvc=(avb)vc;,an(bnrc)=anbrc=(arb)rc.

2) KoMmMyTaTUBHOCTH TU3BIOHKITNN M KOHBIOHKITUT

avb=bva,arb=bnaa.

3) CymecTBoBaHME HEHTPAIBHBIX DJIEMEHTOB ISl JU3BIOHKIIUAA U KOHB-
FOHKIIM U

av0=0va=a,anl=1lra=a.

4) JIncTpuOYyTUBHOCTh KOHBIOHKIIMA OTHOCHUTEIHHO JU3IBIOHKIIMU U JU3b-
FOHKIIMH OTHOCUTEIHLHO KOHBIOHKIIHU

anbvey=(anb)v(anc),an(bvc)y=(anb)v(anc).

5) 3aK0OH UCKIIIOUYEHHOTO TPETHETO

ava-=l.
6) 3aK0H IPOTHUBOPEUUS
ana=0.

7) 3amkHyTOCTH MHOKECTBA {0, 1} OTHOCUTEIHHO UHBEPCUH

0=11=0.
8) KonbroHk1us 110001 epeMeHHOM ¢ HyJIeM paBHA HYJIO
Ox =0.

9) UneMnoTeHTHOCTh TU3BIOHKIIMM U KOHBIOHKITUU
ana=a,ava=a.
10) ITpaBuo moraomeHus
av(anb)y=a,an(avb)=a.
11) IIpaBuio ckienBaHus
(anbyv(anb)=a,(avb)r(avb)=a.
12) IIpaBuno ne-Moprana

anb=avb avb=anrb

B pesynbTaTe MUHUMH3AIMN HOpMAaJIbHASI TU3BIOHKTUBHAS UM HOpMAaJIbHAS
KOHBIOHKTHUBHAS (popMa OYJIEBBIX BBIpRKCHUH JTOJDKHA COXPAHUTHCS, T.K. YKa3aH-
HbIe (opMbI HarbosIee MPOCTO CBOJATCSA, COOTBETCTBEeHHO K mTpuxy [lleddepa n
crpenke Ilupca.

Kapra Kapno (quarpamma Beitua) npencrasisier coboit Tabmuity (cMm. Tadm.
3), B KOTOpPOW CTPOKH W CTOJIOIBI OMPEACIISIOT KOABI NMEPEMEHHBIX, a B KICTKH
CTOJIOIIOB BMHCHIBAETCS 3Ha4YeHHE ompenensieMon GyHkiuu. Koasl mo ocsim pac-
MOJIATAFOTCSl TAKUM 00pa3oM, 4TO KaXAbld COCEITHUN KOJ OTIMYACTCS OT MPEbl-
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Aymero TOJIbLKO B OJHOM paspsanc. Ha rpa<1)e COCTOSIHUM TaKHe KOJAbI UMCIOT MH-
HUMAJIbHOC PACCTOSHHC XeMMI/IHFa, paBHOC CAMHUIIC.

Tabu. 3
Kapra KapHo ny1s1 6-T1 pa3psiioB

d4,d5,d6 di, 4, 43

000 001 011 010 110 111 101 100

000

001

011

010

110

111

101

100

Ha xaprte Kapno ¢opMmsl Buga: xa, v xa, . OHM pacnonararrcs B COCEAHUX

CTOJI0LIaX OJIHOM CTPOKH, JINOO B COCEAHMX CTpOKax oaHoro crosodua. K ykazan-
HbIM (pOpMaM NPUMEHUMO MPABUIIO CKIICUBAHUS

xa, v xa, =x,
YTO MO3BOJISIET UCHOB30BaTh KapTy KapHo ayis MuHUMH3auu OylIeBbIX BhIpaXKe-
HUM.

B xoHeyHOM uTOre OYyJEBbl BBIPAKEHHS U3 HOPMAIbHOW HU3BIOIKTUBHOU
(KOHBIOHKTHBHO) (hOpMBI ¢ OMOIIBI0 TIpaBuia Jle-Moprana g0mKHBI OBITH CBE-
nensbl k wtpuxy leddepa (crpenke [lupca), T.e. kK BUAY, yKka3aHHOMY B BapUaHTE
3aJlaHus Ha KypCOBYIO paboTy.

[To yka3aHHBIM BBIPAKEHUAM JOJKHA OBITh IOCTPOEHA CTPYKTYpHAsl cxema
YIPaBJISIOLIEr0 aBTOMara, KOTopasi JAOJDKHA OBbITh MPHUBEICHA B MOSCHUTEIbHOU
3aMucKe K KypcoBoi padore.
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I[MPMJIOXKEHME 1
BAPUAHTHI 3AJJAHUI HA KYPCOBVIO PABOTY

Tabmn. I1.1
Jloruka paboThl yCTpOHCTBA
Ne | O0o3nauenne | usznyeckuii CMbICT Jloruka paboThl yCcTpoKcTBa
Bap. | MEPEMEHHBIX
1 2 3 4
1, lo, ... |15 Harypanbaeii  g8o- | [Io BX0oay I mpou3BOAUTCS HAadalIbHas
14 nyHbeli kox (lis — | ycraHoBKa ycTpoWcTBa, pH 3TOM U =
CTapIIni pa3psn) 00.
Z Ynpasnsomuii Kon Iy, ... I35 moctymaer Ha Bxons! |
BXOJ] napajuielibHO B CONPOBOXIECHUH CHT-
c Bxopx TaktupoBaHus | HAJIOB ¢ U Z.
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[Ipu3Hak pe3yinbTa-
Ta

B cnyuae, eciu z = 0, npousBoauTCA
CYMMHUPOBAaHHUE KOJa, XPaHAILIECrocs B
YCTPOWCTBE, C BXOAHBIM KOJIOM. B
ciiy4ae, eciau Z = 1, mpou3BOJUTCS BBI-
YUTaHHUE U3 KOJA, XPAHAILIErocs B yCT-
POMCTBE, BXOJIHOT'O KOJA.

Ha Bxoasl | yctpoiicTBa noctymnaer 8
napasuieNIbHbIX KOJIOB.

YCTpOUCTBO OCTaHABIMBAECTCS, €CIIH
BO3HUKAET IEPENOJIHEHUE, MPU ITOM
Ha BBIXOJax U Mpu3HAKa pe3yjbpTara
BeicTaBisierca 01, wiu 10, B 3aBucH-
MOCTH OT 3HaKa MEPENOJHECHUS.

Ecnu B npoiiecce paboThl HE BO3HUKA-
€T NEPEIOIHEHUs], TO YCTPOUCTBO OC-
TaHABJIMBAETCS TOCJE MOCTYIUICHUS &
koJ10B. [Ipu »TOM Ha BbIXOJax U mpu-
3HaKa pesyaprara BbicTaBiserca 00,
wiu 11.

15

I0,15’ sy I0,00

JlOMOoNHUTENBHBIN
nBonyHbl koA (lg 15
— 3HAKOBBIN pa3psin)

I1,15’ ey I1,00

JIOTIOJTHUTEILHBIN
neonuHbd koA (I35
— 3HAKOBBIN pa3psij)

Yrpapisromuin
BXOJ]

Bxon TaktupoBanus

[Ipusnak pe3ynbTa-
Ta

ITo BXoay I MpOU3BOAUTCS HAadaJgbHas
YCTaHOBKA YCTPOWCTBA, IIPU 3TOM U =
0.

Kogsr lgss, ..., logo ¥ ly1s, ..., 11,00 TO-
CTyMarT Ha BXOJsl lg u |} mapannens-
HO, MOOWTHO, HA4YMHAas C MJIAAIINX
pa3psloB, B CONPOBOXKIEHUU CUTHA-
JJOBC U Z.

B cnyuae, eciu z = 0, npousBoguTCA
CyMMHpPOBaHHUE KOAOB. B ciyuae, ecnu
Z =1, cymmupoBaHue OJOKUPYETCS.
Ecniu nocne cymmupoBaHusi copMu-
pOBaH XOTs Obl OJJUH OTPHUIATENbHBIH
pe3ynbTaT, TO YCTPOWCTBO MpeKpauia-
eT paboTy.

VYerpoiicTBo mpekpaiiaeT paboTy Tak-
e, ocJe NOCTyIIeHus 32 nap KOAOB.
ITo okoHyaHuM pabOTHI HA BbIXOJAX U
IpU3HaKa pe3yibTaTa BbBICTABISETCA
00, wm 11, ecnu pe3yabTaT MOJIOKH-
TEJIbHBIM WJIK OTpUIATENbHBIA 03 me-
penonnenus, u 01, wim 10, ecou pe-
3yJbTaT MOJIOXKUTEIBHBIN UM OTpHIIA-
TEJIbHBIN C NIEPEIIOJTHEHUEM.
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16

l7, ..., lo

Harypanbneii 11BO-
WYHBINA KOJT

TakTupoBaHue

[Ipu3nak pe3ymnpTa-
Ta

[To Bxoay I mpOU3BOAUTCS HayadbHas
yCTaHOBKa CXEeMBI, Ipu 3Tom U = 0.
Kon |y, ..., Ig moctynaer Ha BXoj mo-
CJIEIOBATENIbHO, pa3psll 3a pa3psiaoMm,
Ha4yMHas CO CTapIIero, B COMPOBOXK/IE-
Huu curnana C.

Kon cymmupyercs ¢ komom, XpaHs-
IIUMCSI B YCTPOMCTBE.

Ecnu B pe3ynbrate CyMMHUpPOBaHUS
BO3HMKAET MEPENOTHEHNE, TO BCE Clie-
JIYIOLIME KOJIbI BBIUUTAETCS U3 COAEP-
KUMOTO YCTPOMCTBA.

YerpoiicTBo mpekpamiaer padboty mo-
CJI€ TOrO, KaK BO3HUKAET OTPULIATEIb-
HOE TepenojHeHue, npu 3om U = 0,
€CJIM pe3ynbTaT YeTHBINM 1 U = 1, eciu
pEe3yJIbTAT HEUETHBIN.

17

I0,07’ sy I0,00

HarypanbHbin  1BO-
wanbii kox lo (Ip o7 —
CTapIuii paspsi)

I1,07’ sy I1,00

HatypanbHbin  1BO-
wuHbIi Kox 1 (1107 —
CTapIuii paspsi)

TaktupoBanue

Ynpasnenue
MHUPOBAHUEM

CyM-

[Ipusnak pe3ynbTa-
Ta

[To Bxoay I mpOU3BOAUTCS HadadbHas
yCTaHOBKa CXeMBI, Ipu 3ToM U = 0.
KOI[BI |0’07, oy |0100 u |1’07, ceey |1100 I10-
CTYNalOT Ha TPymmy U3 § BXOJOB Ia-
pajuieIbHO-TIOCIIEIOBATENIbHO, CHaYaIa
kon lg, 3aTem kon |} B compoBoxie-
HUU CUTHAJIOB C (TaKTUPYET MOCTYTI-
JieHue OUTOB) U Z.

B cayuyae, ecniu z = 00, mpousBoauTCs
CyMMHpOBaHHME KOJOB. B ciyuae, eciu
Z = 10, mpou3BOANUTCS BHIYUTAHHE W3
kona lp xkoma ;. B cywae, eciim z = 01,
IPOU3BOAUTCS BBIYMTAHWE M3 Koja |g
kona lg. B cayuae, z = 01 oneparuu
CYMMHUPOBAHHUSI U BBIYUTAHUS OJIOKH-
PYIOTCHI.

Ecnmu B pesynbrare omeparuu mpouc-
XOIUT NEPEIOHEHUE, TO YCTPOUCTBO
npekpaiaer padory, mpu 3tom U = 0,
€CJIM TIEPETIOTHEHNE TOJIOKUTEIBHOE,
u U= 1, ecii nepenoJiHeHUe OTpuUlla-
TEIBHOEC.

18

lo.15, -y loo

HatypanbHbii  1BO-
nunbli ko lg (lg 15 —
cTapumuii papsn)

[To BXomy I' MPOM3BOANTCS HAaYaIIbHAS
yCcTaHOBKa cxeMbl, ipu 3ToM U = 00.

KOJIBI |0,15, . ono 151 |1115, ey Il,O IOCTY-
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I1,151

) Il,O

HarypanbpHbii  1BO-
wanbiid ko 1y (1g45 —
CTapIuii paspsi)

TakTupoBaHue

Ynpasnenue
MHUPOBaHUEM

CyM-

[Ipu3nak pe3ynbTa-
Ta

NaloT Ha BXOJBI IOCIIEOBATEIBHO,
HAYMHAs CO CTApIIETro pas3psia, CHada-
na xox lg, 3aTem kon l; B compoBOXk-
JICHUM CUTHAJIA ¢, TAKTUPYIOIIETO IO0-
CTyIUIEHUE OUTOB.

Ecmu z= 0, To mporcXoAUT BIYNTAHUE
u3 kona l; xona lg. Eciiu 2= 1, To mpo-
UCXOJIUT BBIYMTaHUE U3 Koma |y koma
Il-

VYCTpoCTBO BBIMIOJIHIET BOCEMb OTIe-
parui, Mmocjae 4ero OCTaHaBIIMBACTCS.
Ecnu nocne Beruntanus popmupyercs
HYJIEBOW pe3yJbTaT, TO YCTPOUCTBO
TaK)Ke€ OCTAHABIIMBAETCS.

ITo okoHuaHuu pPabOTHI BHICTABIISACTCS
CJIeyIOIMe MIPU3HAKU Pe3yJibTaTa:

u = 00 - HyneBoO# pe3yJbTar;

U = 01 - noNMoXXUTENbHBIN PEe3yIIbTAT;

U = 10 - oTpuniaTeabHbIN pe3ysbTart.
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|15,

o

Harypanbsubiii  nBo-
nunblii kox (lis —
CTapIIui pa3psn)

TakTupoBanue

[To Bxoay I MpoU3BOAUTCSA HayadbHas
ycTaHOBKa cxembl, ipu 3ToM U = 00.
Kon lys, ..., lp mocTtynaroT Ha eIuHCT-
BCHHBI BXOJ| MOCJIEIOBATEIbHO, Ha-
YUHasl CO CTapuUIero paspsaa, B CONpo-
BOXJIEHUM CUTHajla ¢, TAKTUPYIOIIETO
MOCTYIIJICHUE OUTOB.

[IpousBoauTcs CyMMHUPOBaHHE CO-
JNEPKUMOTO YCTPOMCTBA € KOIAOM C
YETHBIM HOMEpPOM U BBIUUTAHUE U3
COAEPKUMOTO KOJAa C HEYETHBIM HO-
MEpOM.

YCTpOHUCTBO OCTAaHABIMBACTCS ITOCIIE
MOCTYIUICHUSI Ha BXOJ 8§ TMOCJIEeA0BA-
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[Ipu3Hak pe3yinbTa-
Ta

TEJIbHOCTEH.

Ecmu mociie cymmupoBaHus Mpoucxo-
JUT XOTs1 ObI OJTHO TEPENOJIHEHHE, T10-
JIOKUATEIBHOE WJIM OTPULATENBHOE, TO
YCTPOMCTBO TaKXE OCTAaHABIMBACTCS.
IIpu sTomM U = 00 mpu HOPMAIBLHOM
MOJIOKUTENIBHOM pe3ynbTaTe, U = 11
P HOPMAJIbHOM OTPHIIATEIBHOM pe-
3yapTare, U = 01 npu nosioKuTeIbHOM
nepenoiaseHn, U = 10 npu orpuua-
TEJIbHOM IEPETOJHECHHH.

7, I7, ..., lo Harypansubiii  nBo- | [lo BXxogy I mpou3BOaNTCS HadalbHAs
20 nyHbelii kon (l; — | ycraHoBka cxemsl, ipu 3ToM U = 00.
CTapIIui pa3psn) Kogst Iy, ..., lp mocTynaroT Ha BXOJbI
TakTupoBaHue napajyielbHO B CONPOBOXIEHUU CHT-
Ynpasnsromui HaJia Z.
BXOJI Kon ¢ HedeTHBIM HOMEpPOM CpaBHUBA-
Dy, ..., Dg BeixoanHoit kof (Dy, | €TCSA € IPEAbITYIIMM KOJOM C YETHBIM
D; - 3HaKkoBbIe pa3- | HOMepoM. Ecin Koz ¢ HEYETHBIM HO-
PSLIIBI) MEpOM O0OJIbIlIe KOJla ¢ YETHBIM HOME-
HpI/IBHaK pe3yibTa- POM H Z= 0, TO K BBIXOOAHOMY KOOy D
Ta npuOaBiseTcs €AMHUIIA, €CIIM MEHBbIIIE,
TO CYMMHPOBAHHUSI HE POUCXOJIUT.
Ecim koxm ¢ HEYETHBIM HOMEPOM
MEHbIIE KOJIa C YETHBIM HOMEPOM U Z
= 1, TO U3 BeIXOHOTO KoAa D BbIunTa-
eTCsl CAUHMIIA, SCIIH OOJIBIIE, TO BEIYH-
TaHUs HE MPOUCXOJINT.
YCTpOHCTBO OCTAaHABIMBAETCS IOCIIE
noctyrieHus: 128 komoB. YCTpoMcTBO
TaK)K€ OCTaHABJIMBAETCS, €CJIM MPOUC-
xoauT nepenoiHenue D. Ilpu stom
BBICTaBJISIETCSl IPU3HAK pe3yJIbTaTa:
U = 11 npu HOpMaIBLHOM OTpPHULIATENb-
HOM pesynbTare, U = 01 mpu nosnoxu-
TEJIBHOM nepenonHenuu, U = 10 npu
OTPULIATEIILHOM NEPENOJHEHHH.
8, l1s, ..., Io JIOTIOJTHUTEILHBIN [To Bxoay I mpoU3BOAUTCSA HaydalibHas
21 nBonyHbli Kox (lis | ycranoBka cxemsl, ripu 3Tom U = 00.

— 3HAKOBBIM pa3psin)

TaktupoBanue

IIpusznak pe3ysbra-
Ta

Kogapt |, ..., lg mocTynator Ha eqUHCT-
BEHHBIN BXOJ1 MOPa3PsIHO, HAUMHAS CO
CTapllero paspsa.

Haxomutcss mMomynp Kakaoro moCTy-
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YpaBisgOmuii Bbl-
X011

NUBILETO KOJIa U 3TOT MOAYJb CYMMH-
pyeTcsi ¢ KOAOM, XpaHSIIUMCSA B yCT-
porictBe, ecnu Z = 0 u BBIYMTAETCH,
ecmmz=1.

ITocne nmocryrieHusa 8 KOAOB YCTpOl-
CTBO OCTaHABIIMBAETCS, MPU ITOM BbI-
CTaBJIIETCS MIPU3HAK pE3yJIbTaTa:

U= 11 npu HOpMaTbHOM OTPHUIIATEIb-
HOM pe3ynbTate, U = 01 npu nojaoxu-
TEJIbHOM MepenojaHenuu, U = 10 npu
OTPUIIATEILHOM TEPENOJIHEHUH, U
11 mpm HOpMaAIBPHOM OTPHUIATEIBLHOM
pe3yJbTare,
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|15,

o

Harypanbsubiii  nBo-
nuHbii kox (lis —
CTapIIni pa3psn)

Yrpapisromuin
BXOJ]

TaktupoBanue

[Ipusnak pe3ynbTa-
Ta

Brixon ycrporictBa

[To BXxoay I mpou3BOAUTCSA HayadbHas
ycTaHOBKa cxembl, ipu 3ToM U = 00.
Konpl |5, ..., g mocTynaroT Ha BXOIBI
napajuieibHO B COMPOBOXKICHUM CHT-
Hana Z.

B cnyuae, ecim z = 0, npousBoguTcA
BBIYMTAHHE U3 KOJA C YETHBIM HOME-
pOM KOJa C HEYETHBIM HOMEpOM. B
ciydae, eciu Z = 1, mpou3BOJIUTCS BBI-
YUTaHWE W3 KOJa C HEYETHHIM HOMeE-
POM KOJ1a C YETHBIM HOMEPOM.
KonnuecTBO OTpUIIATENBHBIX PE3YJib-
TaTOB MOJICUATHIBAETCSI.

VYcerpoilcTBO KOHYaeT paboTy mocie
MOCTYIUIEHUSI HA BXOJl ABYX OJIMHAKO-
BBIX CPAaBHUBAEMBIX KOJOB (pe3yjbTar
BBIYMTAHUSI PABEH HYJIO), WIH IOCIE
MOCTYIUICHUS 32 KOJIOB.

[Ipu sTOM, eciiu ObLT HYJIEBOM pe3yib-
Tat cpaBHeHUs, To U =0, u D3, ..., Dg =
0000, ecniu HE OBLIO HYJIEBOTO PE3YJib-
Tara cpaBHEHUs, TO U = 1, U Ha BBIXO-
nel Ds, ..., Dy BBIZAETCAI KOIUYECTBO
OTpPUIATEILHBIX PE3YJIbTATOB.

10,
23

|15,

, o

Harypanbnbiii  1BO-
nuHbit kox (lis —
CTapIIni pa3psn)

YrpaBasromun
BXOJ

TakTupoBaHue

[To Bxomy I MpOM3BOAUTCS HadaTbHAS
yCcTaHOBKa cxembl, mpu 3tom U = 00,
D3, ..., Dg = 0000.

Kogst lg, 11, I, I3 mocTymaer Ha BXosl
napajuieibHO B CONPOBOXIECHUM CHT-
HAJIOB Z.
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Brixon ycrporicTBa

B cnyuae, eciu z = 0, npousBoauTCA
BBIYUTAHUE U3 KOJa C HEYETHBIM HO-
MEpOM KoOJa C YETHbIM HOMEpoM. B
ciry4ae, eciu Z = 1, mpou3BOJUTCS BbI-
YUTAaHUE U3 KOJA C YETHBIM HOMEPOM
KOJIa C HEUETHBIM HOMEPOM.
KonnuecTBO  4YeTHBIX  PE3yJbTATOB
dbukcupyercs B koae Ds, ..., Do, npu-
YeM, €CJIM ObUI MOJIOKHUTENIbHBIA YeT-
HBIM pe3ynbTaT, To K koxy Ds, ..., Do
no0aBisieTcsl €MHULIA, €ClId ObLI OT-
PULIATENBHBIN YETHBIM pE3yJbTaT, TO
u3 xona Das, ..., Dy BelunTaeTCI €qUHHU-
1a, €CJIM Pe3yJbTaT ObLT HEYETHBIN, TO
u3MmeHenue koxa Ds, ..., Dy Omokupy-
eTCHl.

YerpoiicTBO KOHYaeT paboTy Mmociie
MOCTYIUICHUS 32 KOJIOB.

[Ipu sTOM, €cnu pe3ynbTar, MOIy4YrB-
muiica Ha Bbixonax Dg, ..., Do oTpuna-
TEIbHBIN, TO U = 1, €ClIU MON0KUTEIIb-
HEIN, TO U = 0.

11,
24

|0,151

) I0,0

JlomoJTHUTENBHBIN
IBOMYHBIM Kox g
(logs — 3HAKOBBIH

paspsin)

|1’15,

) I1,0

JlOTIOJTHUTEILHBIN
IBOWYHBIN Kkonm |4
(l115 — 3HaKOBBIH

paspsin)

TaktupoBanue

[Ipusnak pe3ynbra-
Ta

Brixon ycrporictsa

ITo BXomy I MpOM3BOAUTCS HadabHas
yCTaHOBKa cxeMbl, Tipu 3toM U = 00,
D3, ..., Dg = 0000.

KOI[I)I |0|15, ceny |0,0 u |1115, ey |1’0 IIOCTYy-
[Mal0OT Ha BXOJbl IOCJIEI0BATEILHO-
napajuielibHO, HauMHas C MIIQJIIAX
pazpsnaoB. lIpousBogurcss UX CymMHu-
poBanue u dukcanus pesyiabrara. Ec-
JM  pe3yabTaT CyMMHPOBAHHS TIOJIO-
XKUTEIbHBIM M Z = 1 TO K kouy Ds, ...,
Do nmoGaBisieTcss enWHUIIA, €CIIH pe-
3yJIbTaT CyMMHUPOBAHUS OTPHUIATEIb-
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YnpaBisromuin
BXOJ]

Hbll Z = 1 TO U3 xoxa Ds, ..., Dy Be1uH-
TaeTcs eauHuna. Ecim pesynprar
CYMMHUPOBAHHUS TOJIOKUTEIbHBIA U Z =
0 1o w3 xoxa Ds, ..., Dy BerunTaercs
€IMHUIIA, €CIIU PE3yIbTaT CyMMHUPOBa-
HUs OTpUUATENbHBIA Z = 0 TO K KOAY
Ds, ..., Dy nobaBsieTcst efMHUILIA.
Pe3ynbTaThl BeIatOTCS HA BBIXObI D B
napasuieIbHOM KOJie IOcje MOCTYILIe-
HUSL 32 KOJOB, WIH €CJIU IOCJIE CyM-
MHUPOBaHUS MOJTYUUIIOCH XOTS ObI OJTHO
NIEPETIOIHCHNE, TTOJIOKUTEIHHOE WIIN
OTpHIATEIBHOE.

IIpu 3TOM, ecnm OBUTIO TIEPETIOTHEHUE
Py CYMMHUPOBAHUU KOJOB lg 15, ..., loo
ulys, ..., l10, To U= 01 mpu nomoxu-
TE€IbHOM mepenonHeHuu, U = 10 npu
OTPHUIIATEIILHOM TIepenoTHeHUH. Ecnn
nepenonHenus He Obuio, To U = 00,
eciau kof D, ..., Dy Gonbiie Hynst U =
1, ecniu ko Ds, ..., Dy MeHBITIE HYIIS.

12,
25

|o’15,

) IO,O

JIOTIOJTHUTEILHBIN
nBowuHbId kox |
(logs — 3HAKOBBIH

pasps)

|1,151

o

JlomoJTHUTENBHBIN
IBOWYHBIA Kkox |4
(l11s — 3HaKOBBI

paspsin)

TakTupoBaHue

BrIxop ycrporicTBa

[To Bxoay I mpoOU3BOAUTCA HadaJIbHAA
ycTaHOBKa cxembl, mipu 3toM U = 00,
D, ..., Dg = 0000.

KOI[BI |0,15, . IO,O )51 |1,15, ey Il,O IocCTy-
[Mal0T Ha BXOJIbl IOCJEA0BATEIBLHO-
napajyieIbHO, HAayWHasi CO CTapIInX
paspsanoB. llocne mocryruieHuss nmapsl
KOJIOB NMPOU3BOJUTCA WX CYMMHPOBA-
HHE C KOJOM, XPaHSAIIEMCS B yCTPOW-
cTBe, cHavana kona logss, ..., loo, 3aTeM
koza ly s, ..., l1,.

26




YCTpOUCTBO OCTaHABIMBAETCS U KOZ,
XpaHAILIAKNCS B YCTPOWCTBE, BBIAACTCSA

Ha BBIXOABI Dgis, ..., Dog mocie mo-
CTyIUIeHHua 16 map KOAOB, WU TOCIIE
TIEPCTIOTHCHHUS.

IIpu 3ToMm, U = 01 mpu MOJIOKUTEIb-
HOM TiepenosiHeHuu, U = 10 npu oTpu-
nareabHoM TniepenoiaHenun, U = 00,
€cli KoJ, c(OpMHUPOBAHHBIN B YCT-
pOMCTBE TMOJOXHUTEIBHBIN 0€3 mepe-
rmojiHeHust U kox Ds, ..., Do Ooiblire
Hynss U = 11, ecnu kox oTpuniaTesnb-
HBIN 0€3 MepenoTHeHu.

lo15, ..., lop | Hatypanbnbiii aBo- | [Io BXxoAy I mpou3BOAUTCA HadalbHas
nuHbld Ko Iy (lgg — | ycraHOBKa cxembl, mpu 3ToM U = 0, Ds,
CTapuIui pa3psin) ..., Do = 0000.
|0‘15, ey |0‘0 HaTypaHBHBIﬁ AIBO- KOI[BI (loo, |01, |02, |03) 51 (|10; |11, |12,
nunblid kox |; (lyo — | l13) mocTynaroT Ha BXOJbI MOCJIENI0BA-
CTapIIni pa3psin) TEIbHO-TIApaJUIeIbHO,  HA4yWHAs €
C TakTupoBaHue MJIQJIIINAX Pa3psioB B COMPOBOKICHUU
ya Vipasnsonye CUTHaja ¢, TAKTUPYIOUIETO0 MOCTYILIE-
BXOJbI HUE OUTOB.
Dy, ..., Dy | BeixoaHo K01 Ecnau z = 01, To ¢ K010M, XpaHSIIUMCS
u HpI/I3HaK pe3yibTra- B yCTpOﬁCTBC, CYMMHPYCTCA KOA |0’15,
Ta ey loo. Eci z = 10, TOo ¢ KOZIOM, Xpa-
HAIIUMCSI B YCTPOMCTBE, CYMMHUPYETCS
kox lq1s, ..., l10. Eciu z = 11, TO cym-

mupoBanue onokupyercs. Eciu z = 00,
TO YCTPOMUCTBO OOHYIISIETCS.

YcTpoiicTBO BhINoJIHAET 16 oneparuii
U ocTaHaBiuBaeTca. OCTaHOBKA TAKXKe
MPOUCXOAUT TPHU TMEPETIOTHEHUN CYM-

Maropa.
Pesynprar BhIaeTCAd Ha BBIXOAE B KO-
ne Dig, ..., Do. Ilpu aToMm, U = 0, eciu
nepernojaHeHuss He Obuto, U = 1 mpu
MIEPENOJHEHNH,
Ta6mn. I1.2
THIIBI IOTUYECKUX YCTPOMCTB ISl PEAU3aLIMU 3JIEMEHTOB
MaMATH U KOMOMHAIIMOHHEIX CXEM.
ba3uc xowm- ba3uc sne- No ba3uc xom- bazuc >ne-
OMHAIMOH- MEHTOB I1a- | BapuaHTa OMHAIMOH- MEHTOB I1a-
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HBIX CXEM

MATH

HBIX CXEM MSITH

1,7, 13, M tpux RS-tpurrep | 4, 10, 16, Crpenka RS-tpurrep
21 [eddepa 24 ITupca

2,8, 14, M tpux D-tpurrep | 5, 11, 17, Crpenka D-tpurrep
22 [eddepa 23 ITupca

3,9, 15, M tpux JK-tpurrep | 6, 12, 18, Crpenka JK-tpurrep
23 [leddepa 24 ITupca
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[MTPUJIOXEHUE 2
TUTYJIBHBIN JINCT K NOSICHUTEJILHOM 3ATTMCKE
KYPCOBOW PABOTBI 110 MATEMATHYECKOM JIOTMKE 1 KOHEYHbBIM
ABTOMATAM
MHWHOBPHAYKHW POCCHUN
denepanbHOE TOCYIapCTBEHHOE OI0KETHOE
o0pa30oBaTeIbHOE YUPEKIACHHUE BBICIIIETO 00OPa30BaHMS

«TynpcKkui rocy1apCTBEHHBIN YHUBEPCUTET

[lonuTeXHNYECKUN NHCTUTYT
Kadenpa «PoboroTexHrka u aBTomMaTH3anus IpOU3BOJCTBAY

MATEMATHNYECKAS JIOTUKA 1 KOHEUHBIE ABTOMATDI
[TosicHuTenbHAS 3aMMCKa K KypcoBOi pabote

Hanpasnenue noaroroBku
09.03.02 UudopManmoHHbIE CUCTEM U TEXHOJIOTUH

[Ipoduns
NupopmanuoHHbIe CHCTEM U TEXHOJIOTMHM B POOOTOTEXHUKE

dopma oOydeHHUs: OUHAs

NnenTudukanmoHHbIi HOMep 00pa30BaTeIbHON MPOTrPaMMBI:
090302-02-21

Beinonnui cryaeHr rp. N.0. Gamunns
[Tpunsn N.0. ®amunus

Tyna 2021 rox
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