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1. LIEJIb U 3BAJTAUM KYPCOBOW PABOTBI

KypcoBas pa6ota mo nucnurummae «MaTemaTudeckas JoTiKa U KOHEYHBIC aB-
TOMAThD» TMpeIHa3HAYeHA /IS BHIPAOOTKU Y CTYJIGHTOB YMEHUM M HABBIKOB MpPHUMeE-
HEHHSI OCHOBHBIX TEOPETHYECKHUX IOJOKEHUM Kypca B MPaKTUYECKOW paboTe 1o
CHUHTE3Yy HU(POBBIX YIPABISIOMINX YCTPOUCTB.

B mporiecce BeImoTHEHHS KypCcOBOW pabOTHI CTYJIEHT JOJIKEH HAyUUThCS

COCTaBJIATh AJNTOPUTMBI  (DYHKIIMOHUPOBAHUS HUQPOBBIX  YIPABISIONIUX
YCTPOWCTB;

pazaessaTh U(poBOe yIpaBIsoIee YCTPOUCTBO HA OTIEPAIlMOHHBIA U yIIPaB-
JISIFOIIAM aBTOMATHI;

CHHTE3UPOBATh CTPYKTYpPY ONEPALMOHHOIO aBTOMAaTa W CTPOUTH €€ W3 THUIIO-
BBIX (DYHKITMOHATHHBIX MOIYJICH;

pPOBOAUTH (HOPMAJIbHBIM CHUHTE3 YIPABJISIOIIETO aBTOMaTa C KOAUPOBAHUEM
€ro COCTOSIHUH;

BBITIOJIHATh CTPYKTYPHBI CUHTE3 aBTOMATa C KE€CTKOW JIOTUKOW, BKJIIOYAsT MU-
HUMHM3AIUIO JIOTHYECKUX (DYHKIIMI U TMPUBEICHUE UX K 3aITAaHHOMY JIOTHYECKOMY Oa-
3UCY.

2. OCHOBHBIE TPEFOBAHMS K KYPCOBOI PABOTE

2.1. OOBEKT cuHTE3a KypCOBOM pabOTHI

OOBEKTOM CHHTE3a KypcOBOM pabOThl SBISETCS LHU(PPOBOE YIpPaBIISIOIIEE
YCTPOMCTBO C KECTKOM JIOTUKOM, BBIMOJHSIONIEe (QYHKIUU TOTydeHus: nudpoBoit
MH(GOpPMAaLIMKU OT BHEUIHETO, 0 OTHOLIECHUIO K YCTPOMCTBY, NCTOUYHUKA, €€ Ipe/Ba-
pUTEIbHYI0 00paboTKy U BblJauy pe3yJabTaToB 0OpabOTKU B BUJE LU(POBOIO KOJa.
Jloruka pa®oTel LU(PPOBOro YIPaBISIIOIIETO YCTPOMCTBA AODKHA MPEAyCMaTpUBATh
BBIIIOJIHEHHE, KAK MUHUMYM, OJHOW apu(pMETUYECKON Olepalnu, yKa3aHHOM B 3a/a-
HUU.

B ciydae, eciM CTyACHT y4aCTBYET B BBIIIOJIHCHUU HAy4HO-UCCICHAOBATEIIb-
CKOHM paboThl MOJ PyKOBOJCTBOM BEAYLIMX IpernojaBatenei kadenpsl «PoboTorex-
HUKa M aBTOMaTU3alus IIPOU3BOJCTBA», BO3MOXHA Bbla4a €My WHIAMBHUAYAJIBHOTO
3aJlaHusl C COXpaHEHUEM OOIIel HAapaBJIEHHOCTH TEMaTUKU KypcoBoil paboTsl. 1n-
JUBHUIYaJbHOE 33JaHHE JIOJKHO OBITh COTJIACOBAHO HAYYHBIM PYKOBOJUTENIEM C Be-
OYUIUM NpPEenoiaBaTesieM Mo AUCUUILIMHE U YTBEPXKACHO Ha 3acenaHuu kadeapsl. B
npueMe Takod paboThl yYaCTBYIOT HAay4YHbIH PYKOBOJIUTEIb M BEAYLIUMH IpernoiaBa-
TeNb, MpUYEM TpeOOBaHUS K 00bEMY U YPOBHIO BBIIIOJHEHUS 3aJaHUsI HE JOJIKHBI
CHIKAThHCS.

2.2. Ucxonuble JaHHbBIE K KypCOBOM paboTe
Hcxonabie faHHBIE K KypCcOBOM paboTe mpuBeaeHbI B Tabnumax [Ipunoxenus
1. Homepa BapuaHTOB BBIOMPAIOTCS B COOTBETCTBHH C MOPSAKOBEIM HOMEPOM CTY-



JIeHTa B aJ()aBUTHOM CIIMCKE TPYIIIIHI.

Tabn. I1.1 ompenensier coctaB oOpabaTbiBaeMbIX HU(DPOBBIM YIPABIAIOMIUM
yCTPOMCTBOM JaHHBIX M ONIUCAHUE PA0OTHI YCTPOMCTBA.

Tabu. I1.2 onpenensieT TUIBI JJOTHYECKUX JIEMEHTOB JUIS peanu3alud KoMOu-
HAI[MOHHBIX U MTOCJIEJOBATEIbHOCTHBIX CXEM.

2.3. O0beM KypcoBOil paboOThI
B mpouiecce BbIMOTHEHUS KypCOBOM paObOThI CTYIEHTHI TOJKHBI:
COCTaBUTh (YHKIIMOHATBHYIO CXEMY ONEPAIMOHHOTO aBTOMAaTa, Peaanu3yrolie-
r'0 3aJIaHHBIE 3JIEMEHTAPHBIC ONEPALINH;
pa3paboTaTh aJropuT™M (YHKIIMOHHPOBAHUS HHU(POBOTO  YIPABISIOIIECTO
YCTPOWCTBA,;
BBIOpaTh THN aOCTPaKTHOTO aBTOMATa JUIsl peau3alldu yIpaBJsSIONIero aBTO-

MaTa;
IPOU3BECTH (DOPMAJIbHBIN CUHTE3 YIPABIISAIOIIEIO aBTOMATA;
OPUBECTH YNPABISIONIMN aBTOMAaT K 3aJIaHHBIM 0a3zncaM KOMOMHAIIMOHHBIX
CXEM M DJIEMEHTOB HNaMATU B BUJAE JIEKTPUUYECKOW CXEMBbI, PAaBUIBHOCTh KOTOPOU
JoJKHa OBITh MpoBepeHa B mporpamme MmozenupoBanust tumna Elektronic Work
Bench 5.12;
pa3paboTaTh CTPYKTYPHYIO CXEMY YIPABISAIOIIETO0 aBTOMara ¢ 3a/JlaHHbIM Oa-
3UCOM.
ConepxaHue MOSCHUTEIBHON 3alMCKH JOJDKHO COAEpP)KATh CIEIYIOLIUE OC-
HOBHBIE pa3felibl:
1. 3amanue B COOTBETCTBUU CO CBOMM BapUaHTOM
2. Conepxanue
3. Beeaenue
4. OcHOBHas 4acTh
4.1. Onucanne (HyHKIMOHAIBHON CXEMbI LU(PPOBOTO YIPABIAIOIIETO yCTPOIi-
CTBa, PEAIN3YIOLIET0 3aJaHHbIE AJIEMEHTAPHBIE ONIEPALINH;
4.1.1. Onucanue QpyHkiuii 010kKa 1
4.1.2. Onucanue QyHKIu 010Ka 2

4.1.N.Onucanue ¢pyHkiui 61oka N
4.2. Onucanne anroput™Ma (QYHKITMOHUPOBAHHS ITU(GPOBOTO YIPABISIOIIETO
YCTPOMCTBA,;
4.3. Onicanue dAEKTPUIECKON CXEMBI IIU(PPOBOTO YIPABJISIONIETO YCTPOUCTBA;
4.3.1. Onucanue 1EKTpUIECKON cxeMbl O1oka 1
4.3.2. OnrcaHue JIeKTPUIECKON CXeMbI OJ10Ka 2

4.3 .N.Omnucanne dIeKTPUIECKON cXxeMbl O070ka N
5. 3akiroueHue
6. CIMCOK UCIIOJIb30BAaHHOM JINTEPATYPhI
7. lpuinoxenus
7.1. DnexkTpudeckas cxema uGpoBOro YIpaBIsAIOIEro yCTPOWCTBa



7.2. BpeMeHHbIe AarpaMMbl CUTHAJIOB LIU(PPOBOTO YIPaBISIOLIEr0 YCTPOUCTBA
2.4. TpeGoBaHUsI K IOSICHUTEIHHOM 3aITUCKE

Pe3ynbrarhl cCHHTE3a OTpaKalOTCs B MOSCHUTEIBHON 3alrcKe 00beMoM OT 15
710 25 cTpaHUI] MAlIMHOIIMCHOTO TeKCTa 0€3 NPUI0KEHUH. TUTYNbHBIN JIUCT 3alUCKU
npuseaeH B [Ipunoxxennn 2.

[losicHuTenpHas 3aUCKa COAEPKUT TEKCT, TAOJIMLbI, PUCYHKH U (OPMYIIBIL.
TexcT nomkeH ObITH MpeaeIbHO KpaTKUM. Ero OCHOBHOE Ha3HadyeHHE - CBSI3aTh Ma-
TEpHUaJl B €ANHYIO JIOTUUECKYIO [TOCIEI0BATENBHOCTD. Ta0auibl, (OpMybl, pUCYHKH
JOJKHA TIOSICHATh MOJAbKO pa3pabomanHvle cmyoeHmom CTPYKTYphI, OyneBbl (yHK-
MY, ONTUMM3ALUU OYyJEBBIX BBIPAXKEHUM U T.N., B COOTBETCTBUU C BBIJAHHBIM 3a7a-
HUEM Ha KypCOBYIO paboTy. B mosicHUTEeNnbHOI 3amucke 3amperiaercss MPUBOAUTH
CIpaBOYHbIEC JaHHbIEC, 3aMMCTBOBAHHbIE U3 JIPYTUX MCTOYHMKOB. Vcronb3oBaHHBIE
IpU BBITIOJIHEHUN KypCOBOM paOOThl MCTOYHUKH, HA KOTOPHIE UMEIOTCS CCBUIKUA B
TEKCTE MOSICHUTEJIBHON 3alMCKH, JODKHBI OBITh IEPEUYMCIIEHBl B CIIUCKE JINTEPATY-
PBIL

KypcoBas pabora BeINOIHSAETCS Ha JIUCTaxX nucyeil 0enoit Oymaru ¢popmara A4
(210*297 mMm). TekcT momkeH ObITH HAOpaH B TEKCTOBOM peaaktope Word u pacme-
yaTaH Ha NpuHTepe. MaTemaTuuecKue BBIPAKEHUS JODKHBI ObITh HaOpaHbl BO
BCTpOeHHOM penaktope Microsoft Equation-3. PucyHku TOMKHBI OBITH CIEIAaHBI BO
BCTPOEHHOM TIpaduueckoM pepaktope Word’a, uinm HapucoBaHBI 10 TEKCTY KapaH-
JaIIoM.

2.5. 3amuTa KypcoBOi pabOThI

Ha 3ammrty mpeacTaBisioTCs MOSICHUTENbHAS 3alKicka K KypcoBoil paboTe u
peuensus. IlpenBapurenbHO Marepualibl KypcOBOM paOOThI M PELEH3US JIOJKHBI
OBITh MTPEACTABJICHBI HA CaliTe

KypcoBas pabota 3ammiiaercsi nepea KOMUCCHEN, Ha3HA4aeMOM pacropsixe-
HUEM 3aBeaylomiero kadenpoit. Ha 3ammre cTyAeHT M0KEH KPaTKO U3JIOXKUTH OC-
HOBHBIE PE3YJIbTAThl KAYKJOTO U3 BBIIOJIHEHHBIX 3TAIOB, II0CJIE YETO €EMY MOT'YT OBITh
3aJlaHbl BOIIPOCY IO €ro padore, Ha KOTOPbIE AOJKHBI ObITh AaHbI IMOJIHBIE OTBETHI.
OreHka KypcoBOil pabOThI CKJIAJIbIBAETCS U3 CIIEAYIOINX OLEHOK:

Ka4eCTBO BBITIOJIHEHUS PaOOTHI;

OLICHKA PELIEH3EHTA;

OILICHKA 3HAHUH, OOHAPY>KEHHBIX B MPOIIECCE 3AIUTHI.

HeynoBnerBoputenbHas OLIEHKA 110 KypCcOBOW pabOTe MOKET ObITh BbICTaBJIE-
Ha CTYJIEHTY B CJIEIYIOUIUX CIydasx:

NOSICHUTEJIbHAS 3allMCKa K KypCcOBOW paboTe He MpeACTaBlieHa Ha 3allUTy;

Ha 3alUTY OPEACTABICHA MOSICHUTENIbHAS 3allMCKa C YY)KUM BapUAHTOM Kyp-
COBOM pabOTHI;

B MOSICHUTEIBHOM 3aMUCKE OTCYTCTBYET PELIEHUE OCTABICHHOM 3aJauH.

CTYJCHT NOKa3bIBAET HYJIEBbIE 3HAHUS MO KypCcOBOH paboTe U MO IMpeIMETy B
IIEJIOM ¥ HE MOXKET JJaTh MOSCHEHHUS 0 BHIIIOJIHEHHBIM 3TaliaM KypcoBOil paboThI.



B cnyudae mosydyeHus: HEyIOBJIETBOPUTENBHOW OLEHKH IO pe3yJibTaTaM 3allly-
ThI CTYJICHTY BBIJIA€TCSI HOBOE 3a/IaHuE.

3. METOIMYECKHUE YKA3AHUA
[10 BBIITIOJIHEHUIO KYPCOBOU PABOTHI
3.1. O6mast cTpyKTypa Hu(PpPOBBIX YCTPOUCTB

OO6mrast pyHKIIMOHATBHAS cXeMa ITU(POBOTO aBTOMATa IIpUBEeHA Ha pucC. 1.
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Puc. 1. O6mas ¢pyHKIIMOHANIBbHASA cXeMa HU(PPOBOTO aBTOMAaTa

B cocraB mro6oro nudpoBoro aBromarta BXOAST OTNEPAMOHHBIM aBTOMAT U
YIPaBJISAIOMIMN aBTOMAT.

OneparnmoHHBIN aBTOMAT O0BEANHSIET (PYHKITMOHATHHBIC MOTYIIH, TTPOU3BOIS-
IIMe HEMOCPEICTBEHHYI0 00paboTKy moctynaromeid nHdopmanuu. OneparmoHHbIHN
aBTOMaT UMeeT MH(pOpMalMOHHbIE BXObI I ¥ BXObI Z yIpaBieHUs; HHGOPMAIMOH-
HbI€ BBIXOJbI D), a Takke BBIXOJbl ¥, KOTOPbIE CUTHAIM3UPYIOT O pE3yJIbTaTax BbI-
noyiHeHus omnepanuii. CurHamel, (GOopMUpyeMble Ha 3THX BBIXOJIaX, HA3bIBAIOTCS
OCBEJIOMUTEIIbHBIMU CUTHAJaM{ WM BHYTPEHHHMH JIOTUYECKUMH YCIOBHUSIMHU
ycTporcTBa. OnepanuoHHbIN aBTOMAT COCTABIISACTCS U3 THIHOBBIX (DYHKIIMOHAIBHBIX
MOJYJIEW, TAKHUX, KaK MNapajuleJbHbIE U IOCIJIEIOBATENbHBIE PETUCTPBI, CUECTUUKH,
KOMOWHAIIMOHHBIE CyMMAaTOPhI, CXEMbl CPaBHEHUS, MYJIbTHILUICKCOPHI MH(PPATOPHI,
nemdpaTopbl U Ip. B poOOTOTEXHUYECKUX CUCTEMAaX M KOMIUIEKCAX YacThlO OIe-
paIMOHHOTO aBTOMAaTa MOXKHO CYMTaTh (YHKIMOHAJIbHBIC OJOKH, TPOU3BOJISIIHE
ONPEAEICHHBIE JNEHUCTBUSA, HAIPUMEP IMEPEMENIEHNE MAHUITYJISATOpa, ONPOC AaT4H-
KOB, PACKpBITHE CXBaTa, U T.M. Pe3ynpratoM QyHKIIMOHUPOBAHKS YKa3aHHBIX OJIOKOB
JOJDKHO SIBISATHCS MOSIBJIEHUE CUTHAJIOB, UMEIOIINX JBa cocTossHUsA: 0 1 1.

VYrpapnstomuid aBToMaT BbIpadaThIBa€T CUMBOJIBI Z YIPABIEHHUS ONEpPaIMOH-
HbIM aBTOMATOM IO 33JlJaHHOM NPOTrpaMMeE C YYETOM 3HAYCHHI BHYTPEHHUX U U
BHEIIIHUX V JIOTUYECKUX YCJIOBHUH, KOTOPBIC JJIsI HEro SIBISIOTCS BXOJHBIMH TEpe-
MEHHBIMHU. BHEIIHWE JIOTUYECKUE YCIIOBHS, 33Jal0T OJIHY M3 HECKOJIbKHX BO3MOXK-
HBIX B JITAHHOM yCTPOWCTBE MUKpomnporpamMm. Ha BeIxogax y ynpasisitolero apToma-
Ta MOTYT OBITh COPMHUPOBAHBI CHMBOJIBI, HECylIHe WHGOPMALMIO ISl BHEUTHUX
YCTPONCTB O COCTOSIHMHM IU(PPOBOTO yCTPONCTBA. YTPABIAIONIMI aBTOMAT OIpese-
JISleT JIOTUKY paOOThl YCTPOWCTBA, T.€. MOCIEI0BATEIIBHOCTh M THUIl ONEpaIldid, BbI-
MOJHSIEMbBIX OTIEPAIlMOHHBIM ABTOMATOM HaJl UCXOHBIMU JTAHHBIMHU.



OO61mMMM yNpapIsSOIMIMMHE BXOIaMH aBTOMAaTa SIBJISIFOTCS BXOJI TAKTUPOBAHUS €
u BXxoJ cOpoca 7. [1o BXoay ¢ OCyIIeCTBISIETCS CHHXPOHHU3aIMs pabOThI OnepariuoH-
HOTO M YTpaBIAOIIero aBromara. [lo Bxony 7 mpoU3BOIUTCS YCTaHOBKH BHYTpPEH-
HUX DJIEMEHTOB TMaMSATH aBTOMATOB B COCTOSTHHE, KOTOPOE CUHMTAETCS HMCXOIHBIM
(HaYaIbHBIM).

VYrpanstomuii aBTOMAaT MOXHO CTPOUTH ABYMSI CIIOCOOaMM: KaK aBTOMAT C
’KECTKOM JIOTMKOM, UJIM KaK aBTOMAT CO CHELUaIbHON BCTPOSHHOMN MaMsIThI0 MUKPO-
nporpamm. O6a npuHIUNa GOpMUPOBaHUS Y A TPUMEHSIOTCS B POOOTOTEXHUUECKUX
CUCTEMaX, MPUYEM MpPHU peaU3ali CIOXKHBIX AJITOPUTMOB HCIOJb3YETCS MHUKPO-
MPOrpaMMHOE YIIpaBJIEHUE, a PU PEATU3AIUU TTPOCTHIX aJTOPUTMOB - CXEMHAsl JIO-
ruKa.

Hacrosimmast kypcoBast paboTa mpenmnosnaraet pa3padoTKy YIPaBIISIIONIETO aB-
TOMAaTa ¢ KECTKOU JIOTUKOM.

3.2. CuHTE3 OnepanuoHHOIO aBTOMAaTa

OO6mas cTpykTypa omnepalioHHOTO aBTOMara MpuBeeHa Ha puc. 2. B cocras
TUIOBOTO ONEPAIIMOHHOTO aBTOMATa MOTYT BXO/IUTh:

MYJIBTUILUIEKCOPBI JaHHbIX M X1, MX2;

peructpsl nanHeix RG1, RG2;

KOMOMHAITMOHHBIC CXEMBbI BBITTOJHEHHS MaTeMaTHdecKkux onepanuit L1, ..., Ln;

KOMOWHAIMOHHAS cXeMa (POPMHUPOBAHUS OCBEIOMUTEIHLHBIX CUMBOJIOB Lu.

Ha Bxoap1 onepanimoHHOr0 aBromMara nofaroTcs naHHeie Iy, I1 1 BEKTOp CUM-
BOJIOB ympaBiieHHs z. OTIEIbHO MOKET MOJaBaThCsl CUHXPOHU3UPYIONIAs MOCIe10-
BaTEJIbHOCTh UMITYJIBCOB €, KOTOPasi MOXKET OBbITh OOIIEH ¢ CHHXPOHU3UPYIOIIEH TT0-
CJIEIOBATEIBLHOCTHIO YIIPABJISIIONIETO aBTOMATA.
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Puc. 2. TunoBas cxeMa onepaloHHOr0 aBTOMaTa



[Io Bxomy 7 MpOM3BOAUTCA YCTAHOBKAa PETMCTPOB B HAYaJIbHOE COCTOSIHUE,
HarpuMep, BO BCE pa3psi/ibl PETUCTPOB 3aMUCHIBACTCS JOTUUECKUid HOJb. 110 BXoay ¢
MIPOU3BOJUTCS TAKTUPOBAHUE PETUCTPOB, T.€., OJ YIPABICHUEM 3TOTO BXOJA TPUT-
repbl PETUCTPOB YCTAHABIMBAIOTCA B COCTOSIHUE, KOTOPOE OMPEAEISIETCS KOJOM, IMO-
JTAHHBIM Ha UX UH(POPMAIIMOHHBIC BXOJBI XM, X2M.

Ha Brixomax D aBTomara ¢opmupyercs pesynbraT. Ha Beixogax u popmupy-
€TCs MMPU3HAK pe3yJibTaTa.

OneparmoHHBIN aBTOMAT (PYHKITMOHUPYET CIEAYIOMUM 00pa3oM.

Mynptumiekcopsl MX1 u MX2 U3 MHOXKECTBA JAHHBIX, ITOJJAHHBIX HA WX WH-
dbopmalmoHHble BXO/bI, BEIOMPAIOT MOJ] YIPaBICHUEM KOJOB Zim U Zam JIaHHbBIE, He-
00X0JIMMbIe B TEKYIIUH MOMEHT IS BBIMOJIHEHHs 3aJaHHON omeparuu. [Ipu aTom
MHOKECTBA BBIOMPAEMBIX KOJOB MOTYT (hOPMHUPOBATHCS U3 BXOIHBIX JaHHBIX Iy, I|
pPE3YJIBTaTOB X| - X; BBIMOJHEHUS DJJEMEHTAPHBIX OMNepanuii KOMOMHAITMOHHBIMH
cxemamu L1 - Ln. BeiOpaHHbIi KO CHHXPOCUTHAJIOM C 3alIUCHIBAETCS B PETUCTPHI
RGI1, RG2. B pesynbTaTe 3TOro Ha BBIXOJIaX PETUCTPOB (POPMUPYIOTCA KOJABI Xir U
X2r, @ Ha BBIXOJIaX KOMOMHAIMOHHBIX cxeM L1 - Ln - ouepennbie pe3yiabTaThl y; - Pn
U MPU3HAKU PE3YJIbTATOB U] - Un. VI3 TPU3HAKOB U| - U, HA BBIXOAE ¥ C MOMOILIBIO
KOMOWHAIMOHHOW cxembl Lu ¢opmupyeTcss mpu3Hak pesyibTaTa, MOCIE Yero Ha
BXOJIbl MOTYT OBbITh MTOIAHBI CIAEAYIOIINE JAHHBIE U YIIPABJISIOIINE CUMBOJIBI.

B xadyecTBe KOMOMHAIIMOHHBIX CXEM MOTYT HUCITOIh30BATHCS:

CyMMaTOPBI, peaau3ylonme apuhMeTUIECKYIO OMepaIuo Xir + Xog;

CXEMBbI CPAaBHEHUS KOJOB, PEATU3YIOIINE OJHO U3 OTHOLIEHUM: X|R > XoR; XIR =
X2R; XIR #X2R; XIR < X2R;

JIOTUYECKUE CXEMBbI, BBINOJHAKOIIME ONEpPalUd OTPULIAHUSA, KOHBIOHKLIUU,
JTU3BIOHKIIUA, CYMMHUPOBAHUS 110 MOJIYJIIO 2 U T.11.;

mudpaTopsl;

JIpYyrue KOMOUHAITMOHHBIE CXEMBI.

CocraB koMOuHaIMOHHBIX cxeM L1 - Ln omnpenensercs HOMEHKIATYpOl ore-
paruii, ompeneIeHHBIX 3aJaHNeM Ha KypcoBy0 padory. Omepariuu MOTYT BBITIOJ-
HATBCS MOCIIE0BATENBHO, Pa3psal 3a pa3psaoM, B 3TOM ClIly4yae MPOEKTUPYETCS IOo-
CJIeIOBaTEIbHBIN OMEPAlMOHHBIA aBTOMAT, WM MapajliesIbHO, HAJl BCEM KOJIOM Cpa-
3y, B 3TOM CJIy4ya€ IMPOECKTUPYETCS MapajUIeNbHbIN ONEPAMOHHBIA aBTOMAaT. B mo-
CJIeIOBaTEILHOM OIEpPallMOHHOM aBTOMaTe KoMOuHanuoHHble cxembl L1 - Ln co-
Jep>KaT CTPYKTYpbI, MPEHA3HAUYCHHBIE 1JI1 00pabOTKM OJHOTO pa3psija JaHHBIX, B
napauieIbHOM ONEPAlMOHHOM aBTOMATE - OJTHOTHITHBIE CTPYKTYPHI I 00pabOTKH
Cpa3y HECKOJIbKUX Pa3psiOB.

Peructpst RG1, RG2 sBasitoTCs 3eMeHTaMu NaMsATH, PeIHA3HAYCHHBIMU JJIsI
3alIOMUHAHUS U XPAHEHUS MCXOJHBIX JTAHHBIX, IPOMEXKYTOUYHBIX U OKOHYATEIIbHBIX
pe3yNIbTaTOB 0OPAO0OTKHU JAaHHBIX OMEPAIMOHHBIM aBTOMaTOM. KoIn4ecTBo pa3psiaoB
B PETUCTPE OMPEACNAETCS Pa3psIHOCThI0 00pabaThIBAEMBIX JAHHBIX U KOJIMYECTBOM
pa3psaa0B, HEOOXOAMMBIX TSI TPOMEKYTOUYHOTO XPAaHEHHUS] TMPU3HAKOB pe3yJbTaTa.
Peructpsl MOryT OBITH MOCEAOBATEIBHBIMU/CABUTOBBIMU (B 3TOM Clly4ae JaHHBIE B
HUX BBOJSATCS/CIABUTAIOTCS TIOCJENOBATENIbHO, OWT 3a OWTOM, OT CTapiie-
ro/miajamiero ouTa K mMiaAlieMy/cTapiiemMy), Wik napauieJbHbIME (B ATOM cCllydae



JaHHBbIE B HUX BBOJATCS MapajuieIbHO BO BCE pa3pslibl peructpa). B HekoTopbIx
ciydasx TpeOyeTcs yHUBEPCAIbHBIE PETUCTPBI, B KOTOPBIX IIPU Pa3IUYHbIX KOJAX Zir
U Zor JAHHBIE MOTYT CABHUIATh II0CIEI0BATENIBHO, B OJHOM U3 HAIPABJICHUMN, I1apall-
JIeNIbHO WM CABUT JaHHBIX B HUX MOXKET OBITh OJIOKHPOBAH.

Cy11eCTBEHHBIM SBIJISIETCS TUII TPUITEPA I pean3aliu perucTpos. B kyp-
COBOM paboTe MPUHUMAETCS, YTO TPUITEPHI PETUCTPOB TAKTUPYIOTCS (PPOHTOM, T.€.
ABISAOTCA MS-TpurrepamMu (CM. BpEMEHHYIO JuarpaMmy, PUBEIEHHYIO Ha puc. 3).
Otmetum, uto peructpsl Ha Tpurrepax JK u RS tpebyror mogaun Ha uX BXOABI Kak
CaMUX PEruCTPUPYEMBIX KOAOB, TaK M UX MHBEPCHBIX 3HAYCHUH, YTO YBEJINYUBACT
anmnapaTHbIe 3aTPAThl HA UX PEaInu3alHuIo.

A
| e L],
>

XM
>

X1R
>

Puc. 3. IIponecc cMEHbI COCTOSIHHI Ha BBIXOAaX PETHCTPOB
B 3aBUCHUMOCTH OT COCTOSIHUM BXOJIOB M CUTHAJIa TAKTUPOBAHMS

[Ipu cuHTE3€ ONEPAIMOHHOTO aBTOMAaTa HEOOXOAUMO:

OTPENICTTUTh COCTaB KOMOMHAIMOHHBIX cxeM L1 - Ln, mns xaxmoit u3 koMOu-
HAIMOHHBIX CXeM CcPOpMHUpOBaTh OYJIEBO BbIpaKEHHUE, ONMpPEACIIAIONICe JOTHUKY €€
paboThI;

ONPEAEIHUTH TUIBI PETUCTPOB IJI1 XPAHECHUS JAHHBIX;

OTIPEJICTTUTh KOJWYECTBO HAMPABIICHUA, C KOTOPHIX HA BXOJBI PETHUCTPOB Oy-
YT MOCTYIATh TAHHBIE;

ONPENECINUTD Pa3pSIAHOCTD TAHHBIX KAXXIOTO U3 HAIIPABIICHUN;

chopMUPOBATh CTPYKTYPHYIO CXEMY OINEPAllMOHHOIO aBTOMATa;

ONPEACINUTh Pa3psAIHOCTh JAHHBIX, MOCTYMAIOIINX HA KKIbIA U3 (YyHKIHO-
HaJbHBIX OJIOKOB;

onpeNenuTh TpeOOBaHUS K COCTaBY U COCTOSIHHSIM CUMBOJIOB YIPaBJICHUS I U
OCBEJIOMUTEJIBHBIX CUMBOJIOB U.

Pe3ynbTaThl cCMHTE3a MOJDKHBI OBITH MPECTABICHBI B BUE CTPYKTYPHOU CXe-
MBI, TaOJIULIBI COCTOSTHUN YIPABJISIONIMX CUMBOJIOB, TaOIHUIBl COCTOSIHUM OCBEAOMMU-
TEJIbHBIX CUMBOJIOB B 3aBUCHUMOCTH OT PE3YyJIbTATOB BBIIIOJIHECHUS ONEPALUN.

3.3. O6miast METOAMKA CUHTE3a YIPABIISIOIIETO aBTOMATa
VYopaBngomuid aBToMaT MPOEKTHUPYETCS Ha OCHOBAHUU MOHATHS aOCTPaKTHO-

ro apromara. CyIecTBYIOT CIEAYIOIINE CXEMbl aDCTPaKTHBIX aBTOMATOB.
Aemomam Munu, nau aBTOMaT NEPBOT0O POJa, MpUBeIeH Ha puc. 4. OH ONHUCHI-



BaeTCs CICAYIONICH CUCTEeMOUN (PyHKIIUI

w(t+ 1) = Li(u(t), q(0)); 2(2) = La(u(?), (1)),
rae u(t) - ynpasJsitoliue CUMBOJIBI;, ¢(f) - BHyTpEHHEE COCTOsIHUE aBTomara; w(t + 1)
- CIIEZIYIOIEE COCTOSIHUE aBTOMATa; Z(f) - BEIXOIHOM CUMBOJI.

B sTom aOcTtpakTHOM aBTOMare BblJadya CUMBOJIA Z(f) MPOUCXOIUT Cpaszy, MpU
CTapOM 3HAUYCHUHU BHYTpEeHHEro coctosHus ¢(¢). [loaTromy nmepexos B HOBOE COCTOSI-
HUE OTCTaeT MO BPEMEHU HA OJIUH TAKT OT U3MEHEHHS BBIXOJHOTO CHMBOJIA. DTO
CBOMCTBO aBTOMaTa Muiin nosicHseT puc. 4.

u(?)
—T 1 w(t+1) RG q(?) S
|_> |—>

Puc. 4. ABromatr Munn

7(t

Aemomam Mypa, vin aBTOMaT BTOPOTO poja, IpuBeaeH Ha puc. 5. OH uMeer
GYHKIIUIO TIEPEX0/I0B TaKyIO K€, Kak y aBToMata Muiu, a (GyHKIIUIO BBIXOJIOB, HE
3aBUCSIIYI0 HEIOCPEACTBEHHO OT BXOJHOM MepeMEeHHOM u(?).

u(r)

|—>

w(t+1) aq(t)

L1 z(¢

RG L2

Puc. 5. Asromar Mypa

Cucrema (yHKIMH U1 aBToMata Mypa uMeeT BUJ
w(t+ 1) = Li(u(2), q(2)); 2(t) = La(q(1)),

Mo>xHO cKa3aTh, 4TO y aBTOMara Mypa CHaJyajia MeHSeTCS BHYTPEHHEE COCTO-
SIHUE, W TOJIBKO IOCJIC 3TOT0 M3MEHEHUE COCTOSIHUS OTPA)KaeTCsl HA COCTOSTHUM BbI-
XOJHOTO cuMBOJia. DYHKIMS BBIXOJOB IMOJYYaeTCs CABUHYTOH Ha OJWUH HHTEPBA
BPEMCHHU.

[Tpu MPOEKTHUPOBAHNY YITPABIISIFOIIMX OJIOKOB HA MPAKTHKE YaIle MPUMEHSET-
cs1 6osee mpocras MoJienb Mypa. DyHKIIMOHAIbHAS CXeMa YIPABIISAIONIET0 aBToMaTa
Ha 0a3e abcTpakTHOTO aBTOMata Mypa mpuBeieHa Ha puc. 6.

-——4 RG || 4
id |

Puc. 6. cI)yHKI_[I/IOHaJIIzHa}I CXCMa yIIpaBJIIOIICTO aBTOMATA

Ha puc. 6 npuBeneHsl cieayromne 0003HaYeHUS:



KOMOUMHalMOHHas cxema L;

anemMeHT namsitu (peructp) RG;

BEKTOP ¥ BHEIIHUX YIPABISIONIUX CUMBOJIOB;

BEKTOP y CUMBOJIOB, HECYIITUX MH(POPMAIIHIO O COCTOSIHUU YCTPONCTBA;

BEKTOP ¥ OCBEIOMHUTENIbHBIX CUMBOJOB, OCTYMAIOIIUX C ONEPAMOHHOTO aB-
TOMaTa;

BEKTOP YINPABJISIIOIIUX CUMBOJIOB Z, TOJaBa€MbIX Ha OINEpPaIlMOHHBIN aBTOMAT;

BEKTOP ¢ TEKYIINX COCTOSHUHN yIpaBisSIOIIEro aBTOMAaTa,;

BEKTOP W BBIXOJHBIX CUMBOJIOB KOMOUHAITMOHHOW CXEMBbI (BEKTOpP BO30YXKIIe-
HUS), GOPMUPYIOIIUX OYepeHOe (CIEMYIONIEe) COCTOSHHUE YIPABISIONIEro aBToMa-
Ta;

7 - CUTHaJI cOpoca, MepeBOASAIINN YIPABISIIONINN aBTOMAT B UCXOJHOE COCTO-
STHUE;

C - CUTHaJI TAKTUPOBAHUS YIIPABIISIONIErO aBTOMATA.

BekTop BO30yXkaeHUss w MpenacTaBisieT coO0W COBOKYMHOCTh CTPYKTYPHBIX
MIEPEMEHHBIX, KOTOPBIE JOJKHBI MOCTYIAaTh HA BXOJIbl TpUTTEPOB peructpa RG, uro-
OBl 00eCTIeunTh UX MEPEKIIOUCHNUE B COCTOSHUS, ONPE/ICICHHBIC arOPUTMOM (DyHK-
[IMOHUPOBAHUS aBTOMATA.

KomOuHnanmonnas cxema aBromarta (31eMeHT L) 00beIUHSIET BCE JIOTHYECKUE
AJIEMEHTHI, YYaCTBYIOIINE B (OPMUPOBAHUHU BEKTOPA YIPABJICHHS Z BHIXOIHOTO BEK-
TOpa y ¥ BEKTOpa BO3OYXKICHUS W HAa OCHOBAaHWUU BEKTOPA OCBEJIOMUTEIBHBIX CHUM-
BOJIOB i, BEKTOPA BHEIIHETO YIPABICHUS v U BEKTOpPA TEKYIINX COCTOSIHUN aBTOMAaTa
q.

[IpoekTupoBaHKEe yIPaBISIONIEIO aBTOMATa CBOJIUTCS K CIETYIOUIMM dTaram.

1. CocraBienue anroputMa (QyHKIIMOHUPOBAHUS YCTPOMCTBA yIIPABICHUS.

2. Tlo anroputmMy (pyHKIIMOHUPOBAHUS OMPEICICHUE KOJIUYECTBA COCTOSHUI
aBTOMara.

3. YCTaHOBJIEHHE CBA3€M MEXKIYy COCTOSHUSIMM aBTOMaTa W 3HAYCHUSIMU
CTPYKTYpPHOTO BEKTOpA ¢.

4. OnpeneneHre KOJIWYECTBA JIEMEHTOB MaMATH, HEOOXOIUMOE ISl KOJIUPO-
BaHUSI COCTOSIHUM aBTOMATa; YKCIIO 71 DJIEMEHTOB MaMsATH PAaBHO KOJIMYECTBY KOMIIO-
HEHTOB BEKTOpPA ¢ U JOJDKHO OTBEYATh YCIOBHIO 7 > logy m, T m - YUCIIO COCTOSI-
HUH 337]aHHOTO a0CTPAaKTHOTO aBTOMATa.

CooTBeTCTBUE MEX1y A0CTPAKTHBIMU 0003HAYEHUSIMU COCTOSTHUN U UX CTPYK-
TYPHBIMU KOJaMH YCTaHABIMBACTCS C TMOMOIIBIO TAOIHIIHI KOAUPOBAHKS COCTOSTHUH.
B npocrteiiniem citydae 3T0 COOTBETCTBHE MOKET OBITh BHIOPAHO MPOU3BOJILHO.

Ecnu BxomHBIC M BBIXOJHBIC TIEPEMEHHBIE OBLTN 3aaHbI B a0CTPaKTHOM ajda-
BUTE, TO U JUIsl HUX JTOJDKHBI OBITH PEIIEHBI BOMPOCHI KOJUPOBAHUS C MTOCTPOCHUEM
COOTBETCTBYIOIIMX Ta0Onui. [IpakTUyecku 3TO O3HAYaeT BCEro JMIIL BO3BpPAT K
CTPYKTYPHBIM 0003HAUEHHMSIM, BBITEKAIOIIMM U3 COJIEPKATEIbHBIX CXEM MHUKPOIPO-
rpamM.

5. BeiOop mozenu aBromara, st GOpMUPOBAHUS €T0 CTPYKTYPHI (OIpeieNIeHO
3a/IaHUEM Ha KypCOBYIO paboTy).

6. Boibop 6asuca 1j1s peanusaiiii 3JIEMEHTOB MaMsITH (TPUITEPOB perucTpa
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RG) u kxoMOuHaImoHHOM cxeMblI L.

7. Omnpenenenue OyneBbIX (QYHKIMI 711 KOMIIOHEHTOB BEKTOpa W U MpHUBeE/Ie-
HUE UX K 33JlTaHHOMY 0a3ucy.

Taxum 06pa3oM, KaHOHMYECKAsi METOMKA CBOJIUT 33Jauy CUHTE3a aBTOMAaTa K
CHUHTE3Y JIOTHYECKON CXeMbl, popMUpYyIoLIeH cucTeMy (yHKIII BO30YKICHHUS.

3.4. Cocrapienue anropurma GyHKIIMOHUPOBAHUS
YIPaBISIOLIETO YCTPOUCTBA

Aaroput™ (QyHKIIMOHUPOBAHHUS B KypCOBOW paboTe NOJKEH OBITh MpeCcTaB-
JeH B BUAE OJOK-CXeMbl. ANTOpUTM (YHKIMOHUPOBAHMS YIPABISIOIIETO YCTPOii-
CTBa, B OCHOBHOM, OIHMCaH B 3aJJaHUU Ha KypcoBYyIo paboTy. J{ns cuHTe3a ympaBiis-
IOIIET0 aBTOMAaTa KOHKPETHBIA CMBICT MPOIIECCOB, CIIEAOBATENbHO, U KOHKPETHOE
CoJZiepXaHHe ONEepaToOpoB AIrOpUTMa, He UMeeT 3HaueHus, [loaTomy comepxkarenb-
HOE OMMCaHUE ONEPATOPOB B aAITOPUTME 3aMEHSIETCsl a0CTPAKTHBIMU 0003HAYCHUSMHU
YIPaBIAIOIUX CUMBOJIOB Z (cM. puc. 7). CiieayeT OTMETUTh, YTO B aJrOpUTME JOJI-
KEH UMEThCSl OTepaTop Hauaia M omnepaTop okoH4aHwus. [lepen momamanuem anro-
pUTMa B OIepaTop OKOHYAHMS Ha €ro BBIXOJIE JOJDKEH (pOpMHUPOBATHCS BEKTOP MpH-
3HAKOB y BBITIOJHEHHSI aJrOpUTMA.

v v

RG:=R1(RG) Zs
CTR:=CTR-1

S v o6

Puc. 7. 3ameHa coziep:KaTeIbHOTO OMTMCAHMUS a)
OTIEPaTOPOB AITOPUTMA a0CTPAKTHBIM 0003HaUYEHHUEM 0)

Bektop z mnpencraBisieTcsi B BHUJIE€ €0 OTIEIbHBIX COCTABJISIIOMINX: I =
(4, ves Zrguny Zn). Kaxxaplii Takoil cMMBOJ z; 0003HAYaET OAHY OMPEACICHHYIO MUK-

POKOMAaHOY, COEPKALLYIO OJUH WJIM HECKOJIBKO YIPABISIOLUIUX CHMBOJIOB BEKTOpA Z,
Y 33Ja€T ONPEACICHHYI0 COBOKYIHOCTb OJHOBPEMEHHO BBIIOIHAEMBIX MUKPOONE-
payuti.

BxonHble CTpyKTypHBIE NEpEMEHHBIE BEKTOpa M, Ui, Uz, ... OyAEM Ha3bIBATh
aoruueckumu ycaosusimu (JIY). Ilepexon ot comepxaTenbHbIX 0003HAUEHUN JOTH-
YEeCKUX YCJIOBUHM (Hampumep, Ha s3bIke (PYHKIMOHAIBHOIO MUKPOIPOrpaMMHUpPOBa-
HUS) K CTPYKTYPHBIM IEPEMEHHBIM MOSICHSIET pHC. 8.

a) 0)
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Puc. 8. 3amena coneprkaTensHOr0 0003HAUYEHNUS a)
YIPaBISIOUIETO ONepaTopa CTPYKTYPHBIM 0003HaueHUEM 0)

ConepxaTenbHbld CMBIC] OMEPATOPOB U JOTUUECKUE YCIOBUS UX BBITTOTHEHHUS
yCTaHaBJIMBAETCA Ha MOATOTOBUTEIBLHOM ATAalle CHUHTE3a HA OCHOBE BBIJIAHHOIO 3a]1a-
Husg. CMBICT 0003HAYeHUH 3akperuisieTcss Tabnmumamu. [Ipumep pesynbpTaTa cocTaB-
JieHus1 OJIOK-CXEMBI aIrOpUTMa NpUBEACH Ha puc. 9. )

e

Z7

!
D

Puc. 9. brnok-cxema airopurma

CrnenyeT OTMETHUTb, YTO:

1. Yopasnstomuii onepaTop u; SIBIASETCSA KIYIIHUM ONEPATOPOM. AJTOPUTM
3amyckaercs, korja u; = 1.

2. Omneparop z;, MOKET 03HA4YaTh YIPABICHUE NapaJlICIbHbIM BBITOJIHEHUEM
HECKOJIBKUX MHUKpOOIIEpalii, €Clii COCTaB U CTPYKTypa ONEPallMOHHOIO aBTOMAara
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MO3BOJIAIOT 3TO CleNaTh. YKa3aHHBIE MUKPOOTIEPAIlMU BHITIONHSIOTCS 32 OJUH TaKT,
T.€. TIpU OJHOM COCTOSIHUM YIpaBistoliero apromara. Oneparopsl z;, zj, pacroiio-
KEHHBIC B TIOCJIEIOBATEIBHO PACIIOJOKEHHBIX (COMPSIKEHHBIX HEMOCPEICTBEHHO,
WIM Yepe3 YIpaBIAIOIINE ONEpaTopbl) BEPIIMHAX OJIOK CXEMBbI, MPEANoiaratoT Bbl-
MOJTHEHUE MHUKPOOIEPAIMA MOCIIEI0BATENIbHO, CHAYala MOJMHOKECTBO MHKPOOTIE-
paruii, 3aJJaHHBIX ONIEPATOPOM Z;, @ 3aTE€M - MOAMHOKECTBO MUKPOOIIEepalii, 3a1aH-
HBIX ONIEPATOPOM Z;.

3. Ecnu conpsikeHHbIE ONEPaTOPHI Z;, ..., Z; COAEPKAT OJAMHAKOBBIE MUKPOOIIE-
pamuu, TO yKa3aHHbIE MUKPOOTIEpAIIMH JOJKHBI BBITIOIHATHCS CTOJIBKO pas, CKOJIBKO
pa3 OHH BCTPEYAIOTCS B KOPTEXKE (Zi, ..., Zj).

4. OgHa ¥ Ta K€ MUKPOOIEpaIys He JTOKHA BXOJIUThH B OJMH OTIEpaTop JBa-
KJbI, TIPU 3TOM OJMHAKOBBIE MUKPOOIIEpAIH, BHIIIOJHEHHBIE OJHOBPEMEHHO pa3-
JMYHBIMU KOMITOHEHTaMH ONIEPAIIMOHHOTO aBTOMATa, CYMUTAIOTCS Pa3IMIHBIMU MHUK-
poonepanusIiMH.

B cooTBeTcTBUU ¢ OIOK-CXEMOH aaropuTMa COCTaBISIETCS MAaTPUYHAS CXEeMa
aJITOPUTMAa, KOTOPast MPEACTABIISECT KBAAPATHYIO TaOIUIly C TOPU30HTAJIBLHBIMU BXO-
JaMH OT Zo 10 Z, CO CTapIIMM (7) U3 UMEIOIINXCS MOPSIKOBBIX HHIEKCOB U BEPTH-
KaJbHBIMU - OT Zj AO Z,+;. B KJIETKU TaOJULBI BIUCHIBAIOTCS JIOTUYECKUE YCIOBUS
COOTBETCTBYIOIIETO Tiepexoaa. MaTpuyHas CXema alrOpuTMa, IMPHUBEJACHHOTO Ha
puc. 9, npexacrasiena B Ta0. 1.

Tabm. 1
ManI/I‘{HaH cXEMa aJiroputmMa

Z1 Z7 Z3 Z4 Z5 Z6 zZ7 Zg
Zo uiu, u, Uiz
Z1 1
V) Ez u2
z3 Ez u,
Z4 1
Zs
Z6
zZ7 1

CrnenyeT OTMETUTD TaKKe OJTHO BaKHOE CBOMCTBO MATPUYHBIX CXEM aJITOPUT-
MOB: JU3BIOHKIHS COJIEPHKUMOrO BCEX KJIETOK OJHOW CTPOKHM paBHa enuHuue. Mc-
KITFOUEHUEM SIBIISIETCS PABEHCTBO JUBIOHKIIMHA OYJIEBON TEPEMEHHON KIYIIEro
YIOPABJISIIOIIETO oreparopa (Kak 3TO MOIYYWIOCh B BepxHel cTpoke Ttadn. 1). Jloru-
YECKUM YCJIIOBHEM O€3YyCJIOBHOTO IMEpPEexXoja SBISETCS KOHCTAHTA, PaBHAs CIMHUIIE.
Ecnu nmo 61ok-cxeMe mpocieXuBaeTcs HECKOIbKO MapajuieNbHbIX MyTeW OT orepa-
TOpa z; K OIEPATOPYy Zj, TO COOTBETCTBYIOLINE JIOTHYECKUE YCIOBUS JOJLKHBI 3aIIACHI-
BATHCS B KJIETKH MAaTPUYHOM CXEMBbI AITOPUTMA YEPE3 3HAK AUZBIOHKIUU.

Ha ocHOBaHWMM MaTpU9YHOW CXEMBI aITOPUTMa COCTABISIFOTCS (HOPMYJIIBI Tepe-
xoja:
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Zul, = Z; Zul, > 25 2/ N1=2 > 2z (2 Vv z)u, > z;
ZNl=2 >z (v ), > 25 (v 2Z)N =2V 2, > 7 ZANl=2 > 7.
cDOpMYJ'II:I OTpaxKaroT JIOTHYECCKUC YCJIIOBUA Hepexona B COCTOsSHHC, yKaSaHHOC
MOCJIC CTPEJKU M3 COCTOSHUM, YKa3aHHOTO J0 cTpenku. Ecim mis mepexona Tpely-
CTCA BBITITIOJITHCHHUEC HCCKOJIBKHUX YCJIOBI/Iﬁ, OHH JOJIXKHBI BKIIFOUATHCA B (1)OpMyJIy qepe3
KOHBOHKIHIO. ECJ‘II/I B COCTOAHHC, yKaBaHHOG ITI0CJIC CTpeJ'IKI/I MOKHO II0IIaCTb U3 HEC-
CKOJIBKHUX COCTOHHHﬁ, TO OHHU OJOJI?KHBI BKJIFOYATLCA B q)OpMYJIy 4Cpe3 TN3BIOHKIUIO.

3.5. KoaupoBanue cOCTOSIHUN yIIPaBIISIONIEro aBTOMaTa

B cootBercTBUU ¢ popmynamu nepexoja J0JIKEH ObITh NOCTPOEH Ipad aBTO-
maTta Mypa. Jlns anroputMma puc. 9 rpad umeer Bu, npuBeaeHHBIN Ha puc. 10.

Puc. 10. I'pad cocrostnuii aTomara Mypa

Crnenyet pa3nnuaTh BHYTPEHHUE COCTOSHUS aBToMaTa Mypa (Ha rpade cocrto-
SHUW OHM 0003HAUEHBI YEPE3 ¢;) U BHEIIHUE YNPABISIOLIUE CUMBOJIBI (Z;)).

B npunnune, He CymecTByeT MpaBuiia, COTIACHO KOTOPOMY OTPENETSIOT MO-
PAIOK CIe10BaHUs KOJOB CUMBOJIOB ¢, ..., ¢,. He cyliecTByeT Takke npaBuil KOJIu-

pOBaHUs BEKTOPOB U, v, w, Z, y. IIpu pelieHny npakTuyeckux 3agaad KOAsl v, y MOTYT
0Ka3aThCs 3a/IaHHBIMHU B TEXHUYECKUX TPEOOBAHMIX HA MTPOESKTHUPOBAHUS IIU(POBOTO
YIPaBISIOUIETO YCTPOMCTBA, a KOJBI ¥, g TMOJy4aThCs €CTECTBEHHBIM O0Opa3oM Ha
BBIXOIaX COOTBETCTBYIOIMX OJIOKOB YIPABJISIOUIETO U ONEPALMOHHOIO aBTOMATa
(HampuMmep, Ha BBIXOJIE MEPEMOJIHEHNs CYMMAaTopa), UIu TpebOBaThCs AJIs yIIpaBiie-
HUSl COOTBETCTBYIOLIMM JIOTMYECKHM YCTPOWCTBOM (HampuMmep, IpH YIIpaBIeHUU
BbIOOpa HampaBlEHUS MYJbTUIUIEKCOpA, WIM HAMPABICHUS CABUTA JTAHHBIX B pEru-
ctpe). TouHO Takke M CBA3b MEXKIY KOJAMU ¢ U W NIl PETUCTPOB, COCTOSAILLUX W3
pPa3HBIX TUIIOB TPUITEPOB, pazauyHa. 1103TOMy KOIBI, Onpenensemele B MPOLECCE
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MPOEKTUPOBAHUS JAOKHBI OBITh TAKUMH, YTOOBI BIIOCJIEICTBUA MOKHO OBLIIO MUHH-
MU3UPOBATh KOMOMHAIIMOHHYIO cxeMy L, (cM. puc. 6) mpeoOpa3yrolryr0 CUMBOJIBI ¢,
U, v B CUMBOJIBI W, Z, ).

B cooTrBercTBUU C BBHIOpAaHHOM CHCTEMOUW KOJUPOBAaHHSA OJHUM H3 CIIOCOOOB
3a7ar0TCsl OyJieBbl (hOPMYJIbI, ONpeAestomue OyaeBbl (PYHKIIMU MEPEMEHHBIX, CO-
CTaBJISIOIINX CUMBOJIBI W, Z, Y B 3aBUCHMOCTH OT MIEPEMEHHBIX, COCTABIISIOIINX CHM-
BOJIBI ¢, u, v. ByJeBbl QYyHKIIMM MOTYT OBITh 3aJaHbl OJHUM W3 CIEAYIOIIMX CITOCO-
00B: TabnuIell UCTUHHOCTHU; OyneBbIMU (dopmynamu, kKapToit KapHo (amarpammoint
Beitua).

[Ipu onmucanun GyHKIHA C MTOMOIBIO OyleBbIX (HOPMYT PEKOMEHIYETCS HC-
MI0JIF30BaTh HOPMATbHYI0 KOHBIOHKTHBHYIO (COCTOSIIYIO U3 AJICMEHTAPHBIX JU3BIOH-
KIIMH, COCTMHEHHBIX KOHBIOHKIIUSAMH) WA HOPMAIbHYIO JU3BIOHKTUBHYIO (COCTOSI-
YO0 U3 DJIEMEHTAPHBIX KOHBIOHKIIMKA, COCTMHCHHBIX TU3BIOHKIUAMU) opMy mipe-
CTaBJICHUS. YKa3aHHbIC (OPMYIIBI MOTYT OBITh MUHUMHU3HPOBAHBI C MCIIOJIb30BAHUEM
CIICAYIOIINX MPaBUJI OYJI€BOU alreOphl.

1) AccolmaTUBHOCTh AU3BIOHKIIMU U KOHBIOHKITUU

av(bvey=avbvcec=(avbvc,anbrco)=anbrc=(anb)rc.

2) KoMmMyTaTUBHOCTH TU3BIOHKIINN ¥ KOHBIOHKITIH

avb=bva,anb=bna.

3) CyiiecTBOBaHUE HEUTPATBHBIX 3JIEMEHTOB ISl AU3BIOHKIIMUUA U KOHBIOHK-
1002071

av0=0va=a;anl=1lrna=a.
4) IuctpuOyTUBHOCTh KOHBIOHKIIMM OTHOCUTENBHO AUIBIOHKIIUU U JTU3bIOHK-
IIU OTHOCHUTEIIbHO KOHBIOHKITUN
an(bvey=(anb)yv(anc); an(bve)=(anb)v(anc).
5) 3aK0OH UCKIIFOUEHHOI'O TPETHETO
ava=l1.
6) 3aKOH IPOTUBOpEUUS

ana=0.

7) 3amMKHYyTOCTh MHOXECTBA {0, 1} OTHOCHUTETHLHO HHBEPCUU
0=1;1=0.
8) KonbroHKIMs 1100011 MepeMEeHHOM ¢ HyJIeM paBHA HYJIIO
Ox = 0.
9) UneMnoTeHTHOCTh AU3BIOHKIIMU U KOHBIOHKIIUU
ana=ayava=a.

10) [IpaBuio noriomeHus

av(anby=aan(avb=a.
11) [IpaBuno ckiaenBaHus

(anb)yv(anb)=a,(avbyr(avb)=a.
12) [IpaBuno ne-Moprana
anb=avb;,avb=anrb
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B pesynbrate MUHHMH3ALMKM HOPMajbHAasl NU3BIOHKTHBHAS WJIM HOPMAJIbHAsS
KOHBIOHKTHUBHAS (hopMa OyJIEBBIX BRIPAKEHUN TOJKHA COXPAHUTHCS, T.K. YKa3aHHBIC
dbopmbl HanboIee MPOCTO CBOJATCS, COOTBETCTBEHHO K mTpuxy eddepa u crpenke
[Tupca.

[lo yka3aHHBIM BBIPAKEHHSIM JOJKHA OBITH MOCTPOCHA CTPYKTYpHas cxema
YIPABJISIFOIIETO aBTOMAaTa, KOTOpasi JOJDKHA ObITh MPUBEJEHA B MOSICHUTEIHHOU 3a-
MMCKE K KypcoBOi pabdore.

4. OIIEHKA KYPCOBO! PABOTBHI

3amuTa KypcoBOi pabOThI MPOBOAMUTCS MO OJHOCTYNIEHYATOH cXeMe, IPU ATOM
oOmras ouenka 100 6ayIoB cKiIaapIBaeTCs U3 CACAYIOUIUX OIEHOK:

KauyeCTBO MCIIOJTHEHUS KYPCOBOM pabOTHI — 110 35 Gaiios;

OLIEHKA peleH3eHTa — 10 5 0aioB;

KauecTBO JoKJIanaa — 10 20 6amios;

3amuTa paboThl (OTBETHI HA BOMPOCH) — 110 40 6asios.
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ITPUJIOXKEHME 1
BAPUAHTBI 3AIAHNUN HA KYPCOBVYIO PABOTY

Taomn. I1.1

Jloruka pa®oTsl ycTpoiicTBa

Ne | O6o3HaueHue | PU3NYECKUN CMBICT Jloruka pa®oTsl ycTpoiicTBa
Bap. | mepemeHHBIX
1 2 3 4
1, Io, I, In, I3 Harypanbnsiit  180- | Kogsl Iy, 11, I, I3 mocTynaroT Ha BXOAbI
15 nuHblii ko (Ip — | mapaymenbHO-MOCAEA0BATENIBHO B CO-
MJIAIITUI pas3psii) npoBoxaeHuu curHainoB C u V, Bcero
\Y VYnpapnstomuii MOCTyNaeT 8§ KOJO0B.
BXOJI B cnyuae, ecnu V = 0, npousBogutcs
C Bxon TakTrpoBaHus | CYMMHPOBAHHWE KOJa, XPaHSAIIErocs B
D Brixoj ycrpoiicTBa | YCTPOWCTBE, CO BXOAHBIM Komom. B
ciyyae, ecnu V = 1, mpou3BOAUTCS
BBIYUTAHUE M3 KOJIa, XPAHSIIETOCS B
YCTPOMCTBE, BXOJITHOTO KOJA.
Ecou xon, chopmMupoBaHHBIM yCTPO-
CTBOM TIOCJI€ TOCTYIUIEHUS 8 KOJOB,
MMOJOKUTEIbHBIN, To D = 0, ecnu oT-
punarenbHbiii — o D = 1.
2, I()(), 101, I()z, 103 I[OHOJIHI/ITGJIBHHﬁ KOI[I)I (I()(), I()l, 102, I()3) 51 (Il(), 111, 112,
16 nBouuHbld  koa o | I13) mocTymarT Ha BXOJbI MOCIEI0BA-
(I3 — 3HaKOBBIN | TEJBHO-MAPAIJIEIBHO (MOOUTHO Ha Ma-
paspsin) pajuieNibHble BXOJbI) B COMPOBOXKE-
Lo, Ii1, Lio, I3 | JlonmoSTHUTENBHBIN Huu curaajgoB C u V.
nBonunbli  kox Iy | B cayuae, ecniu V = 0, mpousBoauTcs
(I.is  — 3HaKoBBIN | CYMMHUpOBaHUE KOJOB. B ciyuae, eciu
paspsin) V=1, cyMMHpOBaHHUsI HE POUCXOJIUT.
A% Ynpasnsromuii Ecin nocne cymmupoBaHus cpopmu-
BXOJI pOBaH XOTS OBl OIUH OTPHUIATEIHHBIN
C Bxoj taktupoBanus | pe3ynbrar, To D = 1 u ycTpoicTBO
D BrIxoJ ycTpoiicTa | IPEKpamiaeT pabory.
3, I JIOTIOJTHUTEIbHBIN Honomuautensubiit koa I = (Io, 11, 1, I3,
17 KOJI L, Is, Ig, 17), KOTOpBIIt MOXKET OBITH KaK
C TakTupoBaHue MOJIOKUTEJIBHBIM, TaK W OTPUIIATEIIb-
HBIM, TIOCTYIIA€T Ha BXOJ MOCJIEN0BA-
Do, Dy, Dy, | UHOpMalioHHBIE | TEILHO, Paspsj 3a paspsaaoM, HauMHas
D3, Dy, Ds BBIXOJIbI YCTPOMCTBA | ¢ MIIAJIIETO, B CONPOBOKIECHUH CHI-
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Yi, Y

YrpaBisromue BbI-
XOJIbI

Hana C.

Kon CYMMHDPYETCA € KOAOM, XpaHsid-
IINMCA B yCTpoﬁCTBC.

PGSyJIBTaT CYMMHUpOBaHHUA B IIapall-
JICJIBHOM KOJ€ BBIJACTCA Ha BBIXOIbI
Do, D], Dz, D3, D4, D5, D6, D7. HpI/I
MNEPEIMOJIHEHUN CyMMaATopa YCTpOfI-
CTBO OCTAaHABJIMBACTCH.

4, Too, o1, To2, Ios | Hatypaneubiii  nBo- | [IpousBoautcs ycranoBka D = 0.
18 WYHBIN KO I() (Ioo — KOI[LI (Ioo, 101, I()z, Io3) J41 (IIO, 111, 112,
MJIAIITUN pas3psin) I13) mocTynaroT Ha BXO/AbI Mapasieiib-
Lio, 111, L1z, I13 | HatypaneHblii [BO- | HO-IIOCJIEIOBATEIbHO  HAa4YMHAsA  C
nunbii ko I; (I;p — | Mutaniiero paspsaa B CONPOBOXKICHUU
MITamui paspsin) | curHasioB C (TakTUpyeT MOCTYIUIEHUE
C TakTupoBanue ouroB) u V.
\Y Vmpasnenue cym- | B ciydae, ecimn V = 0, npoussoaurcs
MHPOBAaHHEM CyMMHMpPOBaHME KOJI0B. B ciyuae, ecnu
D Kox pe3ynbraTa V=1, cyMmmupoBaH#e OJIOKHUPYETCS.
Ecnu nocne cyMMupoBaHus MpOUCXO-
IUT TepenoigHenue, To D = 1, u
YCTPOMCTBO MPEKpaIaeT padoTy.
S, | loo, o1, lo2, Io3 | Hatypansubiii nBo- | [Ipou3BoauTCcss HavaiibHass yCTaHOBKA
19 nunbit ko Ip (Ipp — | D=0,Y =0.
MJ'IaI[IHI/Iﬁ pasp;m) KOI[LI (Ioo, 101, I()z, Io3) J41 (IIO, 111, 112,
Lo, 111, Iz, 13 | Hatypanbubiii  gBo- | [13) mocTymaroT Ha €IMHCTBEHHBIN
nubbli ko I; (I;p — | BXO4 IIOCIEenOBaTEIbHO, HAaYyMHAsA CO
MJIAIITUN pas3psin) cTapliero paspsiga, cHayana kox I,
C TaktupoBanue 3ateM koA [; B cCOnmpoBOXIEHUU CHUT-
Hasa C, TaKTUPYIOUIETO IMOCTYIUICHUE
Do, D1, Dy, D3 | BeixonHoil ko OUTOB.
Y Unpukatop nepe- | Y CTPOUCTBO BBIMOIHSACT OJHO CyMMH-
IOJIHEHUY pOBaHHUC, IIOCJIC YC€TO BBIAACT HA BbI-
X0l mapajuiesibHbld kKox Dy, Dy, Do,
D;u Y = 1. Eciin nociie cymmupoBa-
HUSI TIPOMCXOJUT TEPENOJHEHUE, TO
Do, Dl, Dz, D3 = OOOO, Y =0.
6, Io, I, In, I3 Harypanbnsiii  a8o- | [IponsBoautcs yctanoBka D = 0, Y =
20 nubabii kox Ip (Ip — | O.
maaamui paspsan) | Koasr (Io, 11, Iz, I3) moctymaror Ha BXO-
C TakTupoBaHue JIbl MOCJEeA0BAaTEIbHO, HA4YuHas Co
CTaplIero pas3psjia, B CONPOBOXKICHUU
Dy, Dy, D;, D3 | BeixoaHoM Ko curHana C, TaKTUPYIOIIErO MOCTYILIE-
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Nuaukarop
MMOJIHEHUSA

nepe-

HHe OUTOB.

IIponsBoauTcs CyMMHUPOBAaHHE CO-
JIEPKUMOTO  YCTPOMCTBA C  KOJIOM,
MMEIOLIMM YETHBI HOMEpP U BBIUUTA-
HUE U3 COAEPKUMOTrO KOJa, UMEIOIIIEe-
IO HEYETHBIN HOMED.

PesynpTar BbImaeTcss Ha BBIXOIBI Dy,
D,, D,, D; nmapamnensHO mnocie mno-
CTYIUIEHHS Ha BXOJIbl 8-MHU MOCJIEA0-
BaTeJIbHOCTEH.

Ecnu nociie cyMMupoBaHus MpoUcCXo-
TUT XOTS ObI OJTHO TIEPETMOIHEHHE, TT0-

JIOKUTCIIBHOC WJIM OTPHULATCIIBHOC, TO
Do, Dl, Dz, D3 = OOOO, Y =1.
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Io, 11, I, I3

Harypanbnbii 11BO-
nunbii  kox (Ip —
MJIAIITUN pas3psii)

TakTupoBaHue

Brixon ycrpoiicta

=190

Ynpapidromuii Bbl-
X011

ITpousBoautca yctanopka D = 0, Y =
0.

Koasi Iy, 11, I, Is mocTynaroT Ha BXO/bI
MMapAIUICIIBHO-TIOCIEA0BATEIBHO B CO-
npoBoOXKeHuU curnana C.

Kaxnpii mocnenyrommi Koja CpaBHHU-
BaeTcsa ¢ mpeapiaymumM. Eciu pesyiib-
TaT CpaBHEHUS OOJBIINE HYJIS, TO K BbI-
xogHOMy koay D unHKpeMeHTupyercs
€IMHUILIA, €CJIU MEHBIIE, TO NHKPEMEH-
THUPOBAHMS HE MPOUCXOUT.

[Tocne nocrymienust 16 KogoB pe3yib-
TaT UHKPEMEHTHUPOBAHUS BBIJIACTCS HA
BbIXOJbI D, mpu atom Y = 1.
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Io, 11, I, I3

Harypanbnbii 11BO-
nunbii  kox (Ip —
MJIAIITUN pas3psii)

TakTupoBaHue

Brixon ycrpoiicTsa

=190

Ynpapidromuii Bbl-
X011

ITpousBoautcsa yctanopka D = 0, Y =
0.

Koasr Iy, 11, I, Is moctynmator Ha BXon
MOCJIEIOBATEIIBHO B COIPOBOKJICHUH
curnana C.

Kaxnpiii mocnenyrommi Koja CpaBHHU-
BaeTcsa ¢ mpeapiaymumM. Eciu pesyiib-
TaT CpaBHEHUS OOJbIINE HYJIS, TO K BbI-
xogHOMY koay D umHKpeMeHTupyercs
€IMHUILIA, €CJIU MEHBIIE, TO NHKPEMEH-
THUPOBAHUS HE MPOUCXOIUT.

[Tocne noctymienus: 4 KOAOB pe3yJib-
TaT UHKPEMEHTHUPOBAHUS BBIJIACTCS HA
BbIXOJBI D, mpu atom Y = 1.
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9, Io, I, In, I3 Harypanbnsiit  a8o- | Kogwl Iy, I;, I, I3 moctynaror Ha BXoa
23 nuHblii kox (Ip — | mapaymenbHO-MOCAEA0BATENBHO B CO-
MJIAIITUN pas3psiy) NpOBOXKIeHUU curHanoB C u V.
\Y Yrpasnsromuii B cnyuae, ecnmu V = 0, npousBoaurcs
BXOJI BBIYMTAHME M3 KOJIa C YETHBIM HOME-
C TakTupoBaHue pOM KOJa C HEYETHBIM HOMeEpoM. B
D Beixon yerpolicTBa | ciaydae, ecind V. = 1, npoM3BOAUTCA
BBIYNTAHHE W3 KOJA C HEYCTHBIM HO-
MEpPOM KOJIa C YETHBIM HOMEPOM.
KonnuecTBO OTpULIATENIBHBIX PE3YJib-
TaTOB nojcuuThiBaercsa. Ha Beixoasl D
BBIBOJUTCS 3HAUYEHHE KOJa ITOCHE IIO-
cTyrieHust 16 KooB.
10, lo, I1, I, Is | Harypanenein  gBo- | Kon Io, I;, I, Is moctynaer na enusn-
24 nunbii  koa (Ip — | CTBEHHBIM BXOJ TMOCJEIOBATEILHO B
MJIaAIIANA pa3psin) conpoBoXxaeHun curHanos C, u V.
Vv Ynpapnsrouuii B ciyuae, ecnu V = 0, npousBoautcs
BXOJI BBIYNTAHHE W3 KOJA C HEYCTHBIM HO-
C TakTupoBaHue MEpOM KOJa C YETHbIM HOMEpoM. B
D Beixon ycrpolicTBa | Ciiydae, ecimd V = 1, OpOU3BOAMTCA
BBIYUTAHUE W3 C YETHBIM HOMEPOM KO-
J1a C HEYETHBIM HOMEPOM.
KonuuectBo pe3ynbTatoB OONBIIMX,
WU PABHBIX HYIIO MOACUYUTHIBACTCS.
Ha Brixoapr D BuIBOauTCS 3HaUEHHE
I10CJIE MOCTYIUIEHHsI 12 KOA0B.
11, | Ioo, Io1, Loz, Ios | JlomomHuTEIbHBIN ITpousBoautca yctanopka D = 0, V =
25 nBonyHBIM kKoxm Ip | O.
(103 — 3HAKOBBIHN KOI[I)I (I()(), I()l, 102, I()3) 51 (Il(), 111, 112,
paspsin) I;3) moctynmaroT Ha ABa BXoJa MoOCIe-
Lo, Ii1, Lio, I3 | JlonmoTHUTENBHBIN JIOBATEJIbHO-MAPAJUIENBbHO, HA4YMHAasA C
nBowdHEI  kox I | Mmumagmux paspsaos. [IpouzBogurces ux
(Iis  — 3HaKoOBBIN | CYMMHUpOBaHuE. Pe3ynpTaThl BbIIAIOT-
paspsin) Csl Ha BBIXOJbI D B mapanienbHOM KO-
C TakTupoBaHue ae.
D Brixon ycrpoiictea | Ecim mocne cymmupoBanus copmu-
V praBH}I}OHII/Iﬁ BEI- | POBAHO XOT: OBI OJTHO OTPHULIATCIIBHOC
XOJI nepenonnenne, To D = 0000, V=1 u
YCTPOMCTBO MPEKpaIaeT padoTy.
12, | loo, Io1, Loz, Ios | JlomomHuTEIRHBIN ITo Bxoay R mpownsBoanTCs HavalibHas
26 IBOWYHBIA koA Iy | ycraHOBKaA cxemsl, ipu 3ToM D =0, V
(I3  — 3HakoBsIi | = 0.
paspsn) Koabr (Ipo, lo1, To2, To3) u (Lo, 111, Li2,
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Lo, In1, T12, I3

JIOTIOJTHUTEIbHBIN
IBOMYHBIN kon I
(Iis  — 3HaKOBBIU

paspsin)

TakTupoBanue

C6poc

Brixon ycrpoiicTa

<|O|= O

Ynpapiaromuii Bbl-
X0]1

I13) mocTymaroT Ha BXOJBI MOCIIEIOBA-
TEeIbHO-TIAPAJUICIBHO,  HAauyWHAs  C
MIaaImuX pa3psaaos. [IponsBogutces ux
CyMMHUpOBaHHE. Pe3yiabTaThl BBIIAIOT-
Cs Ha BBIXOJbI D B mapasienbHOM KO-
Ie.

Ecau mocne cymmupoBanus chopmu-
POBAHO XOTSI ObI OJTHO TTOJIOKUTEITHHOE
nepenoyiHenue, To D = 0000, V=1 u
YCTPONCTBO MIPEKpaIiacT padoTy.

13, | Too, Io1, lo2, los | HaTypaneublii nBo- | [IpousBoautcs yctanoBka D =0, Y, =
27 nubbli ko Ip (Ioo — |0, Y2=0.
maaamui paspsan) | Koasr (Ioo, Toi, Loz, Toz) 1 (Io, 1i1, Tiz,
Lo, I11, L1z, 13 | Hatypanbubiit  1Bo- | [13) mocTynaroT Ha BXOABI OCIEN0BA-
naHblid kox I; (Ip — | TENBHO-NIApajuUIEIbHO,  HA4yuHaAsA  C
MJIAJIITUN pa3psin) MJIAJIIIETO pa3psijia, B COMPOBOKICHUN
C TakTupoBaHue curHasia C, TaKTUPYIOIIETO MOCTYILIE-
R C6poc HUE OUTOB.
Dy, D1, D,, D3 | BoixomHo# KO Y CTpoicTBO BBINOJHIET 16 cymMupo-
Y Unpukatop  mepe- BaHWW, KaXIbld pa3 BbIIaBas HA BbI-
MOTHEHUS X0l MmapajuiesibHbld kKox Dy, Dy, Do,
Dsu Y, = 1, koTOpbli TIepeKIIOYaeTCs
B HOJIb MOCJIE MOCTYIUJIEHUSI OYEPEIHO-
ro takta. Eciu B pe3ynbTaTe CyMMH-
pOBaHUsI TPOMCXOJUT TEPENOJHEHHUE,
TO Do, D], Dz, D3 = OOOO, Yz =1mu
YCTPOMCTBO MpEKpaiaeT padboTy
14, Io, I, I, I3 Harypanbsubiit  aBo- | [IpouszBoautcst yctanoBka D = 0, Y =
28 nunbii kox o (Ip — | O.
MJIJIIUN pa3psin) Koast (Io, 11, I, I5) mocTynarot Ha Bxoa
C TakTupoBaHue MOCIeI0BaTENbHO, HA4YMHAsl CO CTap-
Dy, Dy, D;, D3 | BeixoaHoM Ko LIEro pa3psaa, B COMPOBOXKIACHUU CUT-
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Y Nnpukarop  mepe-
MTOJIHCHUS

Hana C, TaKTUPYIOLIETO IMOCTYIUJIEHUE
OUTOB.

[IpousBoauTCs CYMMHUPOBaHHE CO-
JNEPKUMOTO YCTPOMCTBA C KOJIOM,
MMEIOIIUM YETHBI HOMEp, U BBIYUTA-
HUE U3 COAEPKUMOI0 KOJla, UMEIOIIIe-
r0 HEYETHBIN HOMED.

Pe3ynbraT BbIgaeTcs Ha BbIXOABI D,
Dy, D,, D; mapamuiensHo mnocie mno-
CTYIUICHUSI Ha BXOJbl 8-MU TOCJENO0-
BaTEJIbHOCTEM.

Ecnmu nmociie cyMMupoBaHus MpoOUCXO-
JIUT XOTs1 ObI OJHO TMEPENOJIHEHHE, TTO0-
JTOXKUTEIBHOE WIM OTPULIATENIBHOE, TO
Dy, D1, D, D3 =0000, Y = 1u yctpoii-
CTBO IpEKpalaer padoTy

Tabm. I1.2
Tunbl TOrMYECKUX YCTPOUCTB JIJISl peasiu3alii AJIEMEHTOB
MaMSITH U KOMOWHAITMOHHBIX CXEM.
No basuc kowm- bazuc aie- No ba3uc kom- basuc aie-
B. OWHAIMOH- MEHTOB Ta- | BapWaHTa | OWHAIIMOH- | MEHTOB Ma-
HBIX CXEM MSITU HBIX CXEM MSITU
1,7,13, I tpux RSC- 4,10, 16, Crpenka JKC-
19 [eddepa TPUTTED 22 [Tupca TPUTTED
2,8, 14, M tpux DC-tpurrep | 5,11, 17, Crpenka RSC-
20 [eddepa 23 [Tupca TPUTTED
3,9, 15, M tpux JKC- 6,12, 18, Crpenka DC-tpurrep
21 [eddepa TPUTTED 24 [Tupca
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5 IMTPUJIOKEHUE 2 .
TUTYJIbHBIN JIMCT K ITIOACHUTEJIbBHOU 3AIINCKE
KYPCOBOMU PABOTEHI 11O IMCKPETHOU MATEMATUKE

MUHHUCTEPCTBO OBPA30BAHNA U HAYKHU
POCCHUHCKOU OEJNEPALIN

denepanbHOE TOCYIAPCTBEHHOE OI0JIKETHOE YUPEKICHUE BBICIIEI0 00pa3oBaHus
«TynpcKkui rocy1apCTBEHHBIN YHUBEPCUTET
NuacTuTyT BRICOKOTOUYHBIX cucTteM um. B.I1. ['psa3eBa

Kadenpa «TpeHaxkepHbIE CUCTEMBI i KOMIUICKCHI»

MATEMATHUYECKASA JIOTTUKA U KOHEYHBIE ABTOMATDI

[TosicHuTeNTBHAS 3aMMCKa K KypCOBOH paboTe
IUI CTYJIEHTOB OYHOU (hOpMBbI OOyUEHUs
HarpasieHus 15.03.06 «MexaTpoHHKa U pOOOTOTEXHUKA

BrimosHWI CTYAEHT Tp. N.0. ®amunus
[Tpunsin N.0. Gamunus

JlomkHOCTE

Tymna: 2022
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