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1. 1IEJIb Y1 3AJIAUM KYPCOBOI1 PABOTBI

KypcoBas pabora mpeaHazHaueHa JJisi BBIPAOOTKH Yy CTYACHTOB YMEHHMH U
HaBBIKOB MPUMEHEHHSI OCHOBHBIX TEOPETHUYECKUX IOJIOKEHUU Kypca B IPaKTHYE-
CKOM paboTe 1Mo CUHTE3Yy MUMPOBBIX YIPABISIOMINX YCTPOMCTB.

B nmporiecce BeImoTHEHHS KypCcOBOW pabOTHI CTYJEHT JOJIKEH HAyUYUThCS

COCTaBJIATh aAJNTOPUTMBI  (DYHKIIMOHUPOBAHUS IUMPOBBIX  YIPABISIONIUX
YCTPOWCTB;

pasaessaTh U(poBOe yIpaBIsmoIee YCTPOUCTBO HA ONIEPAIMOHHBIA U yIIPaB-
JISIIOIAM aBTOMATHI;

CHHTE3UPOBATh CTPYKTYpPY OMNEPALIMOHHOIO aBTOMAaTa W CTPOUTH €€ W3 THUIIO-
BBIX (DYHKITMOHAIHHBIX MOIYJICH;

poBOAUTH (HOPMAJIbHBIM CUHTE3 YIPaBISIOIIETO aBTOMaTa C KOAUPOBAHUEM
€ro COCTOSIHUM;

BBITIOJIHATh CTPYKTYPHBI CUHTE3 aBTOMATa C KE€CTKOW JIOTUKOW, BKJIIOYAs] MU-
HUMU3AIUIO JIOTHYECKUX (DYHKIMI U MMPUBEICHUE UX K 3aIaHHOMY JIOTHYECKOMY Oa-
3UCY.

2. OCHOBHBIE TPEFOBAHMS K KYPCOBOI PABOTE

2.1. OOBEKT cCuHTE3a KypCOBOM pabOTHI

OOBEKTOM CHHTE3a KypcOBOM pabOThl SBISETCS LM(PPOBOE YIpaBIISOIIEE
YCTPOMCTBO C KECTKOM JIOTMKOM, BBIMOJHSIONIEe (QYHKIUU MOJydeHUs Hu(poBoii
MH(OPMALIMK OT BHEUIHETO, 0 OTHOLIEHUIO K YCTPOMCTBY, HCTOUYHHKA, €€ Mpe/Ba-
pUTENbHYI0 00pabOTKy M BbIIAYy pe3ybTaToB 00pabOTKU B BUAE HU(POBOro Koja.
Jloruka pa®oTel LU(PPOBOro YIPaBISIIOIIET0 YCTPONCTBA AODKHA MPEAyCMaTpUBATh
BBIMIOJTHEHUE, KAK MUHIUMYM, OJTHON apu(METHUYECKON orepaliy, ykazaHHO! B 3aja-
HUU.

B cnydae, eciu CTyZeHT ydacTBYET B BBINOJHEHUM HAYYHO-UCCIENOBATEIIb-
CKOM paboThl MOJ pyKOBOJCTBOM BEAYUIMX IIpenojaBareneil kagenprl «PodoTorex-
HUKAa U aBTOMAaTU3allMs MMPOU3BOJCTBA», BO3MOYKHA BblJadya €My WHAMBUIYAIBHOIO
3aJlaHusl C COXpaHEHUEM O0IIel HAapaBIEHHOCTH TEMAaTUKU KypcoBOil paboTel. 1H-
IUBUYyaJbHOE 33JJaHUE JIOJDKHO OBITH COTJIACOBAHO HAYYHBIM PYKOBOJUTEJEM C Be-
OYLUIUM MPEnoiaBaresieM Mo AUCHUILIMHE U YTBEPXKACHO Ha 3acefaHuu kadeapsl. B
npueMe Takod paboThl yYacTBYIOT Hay4HbIH PyKOBOJAUTENb U BEAYLIUH MpernoaaBa-
TeNb, NPUYEM TPeOOBaHUSA K 00BbEMY M YPOBHIO BBIIIOJIHEHUS 3aJaHUSI HE JIOJIKHBI
CHUKATbHCS.

2.2. UcxoaHble JaHHbBIE K KypCOBOM pabote
Hcxonnble naHHbIE K KypcoBOi pabote mpuBeaeHbl B Tabnunax [Ipunosxenus
1. Homepa BapnaHTOB BBIOMPAIOTCSI B COOTBETCTBHH C MOPAIKOBHIM HOMEPOM CTY-
JIeHTa B ali()aBUTHOM CIIMICKE TPYIIIIBI.
Tabn. I1.1 ompenensier coctaB oOpabaTbiBaeMbIX HU(DPOBBIM YIPABIAIOMIUM



YCTPOMCTBOM JJaHHBIX U OMMCAaHUE PadOThl yCTPOMCTBA.
Tabn. I1.2 onpezaenser TUIBI JOTUYECKUX AIIEMEHTOB ISl peau3alui KOMOU-
HAllMOHHBIX U MOCIIEI0OBATEIIBHOCTHBIX CXEM.

2.3. O0beM KypcoBOM pabOThI
B mpouiecce BbIMOTHEHUS KypCOBOM paOOThI CTYIEHTHI TOJKHBI:
COCTaBUTh (YHKIIMOHAIBHYIO CXEMY ONEPAIMOHHOTO aBTOMAaTa, Peaanu3yrolie-
r'0 3aJIaHHBIC 3JIEMEHTAPHBIC ONEPALINH;
pa3paboTaTh aJropuT™M (YHKIIMOHHPOBAHUS HU(POBOTO YIPABISIOIIECTO
YCTPOWCTBA,;
BbIOpaTh THM aOCTPaKTHOTO aBTOMATa JUIsl peau3alliy yIPaBJISIONIeT0 aBTO-

MaTa;
npousBecTy (HopMaIbHBIM CUHTE3 YNPAaBIAIOIIEr0 aBTOMATa;
OPUBECTH YNPABISIONIMN aBTOMAT K 3aJIaHHBIM Oa3rcaM KOMOMHAIIMOHHBIX
CXEM U 3JIEMEHTOB MaMSITH B BUJE DJEKTPUUYECKONU CXEMBbI, MPABUILHOCTh KOTOPOM
J0JKHa OBITh MpoBepeHa B mporpamme mozenupoBanus Tumna Elektronic Work
Bench 5.12;
pa3paboTaTh CTPYKTYPHYIO CXEMY YIPABISAIOIIETO0 aBTOMara C 3a/JaHHbIM Oa-
3HCOM.
ConepxaHne MOSCHUTEIBHOW 3aMUCKH JOJHKHO COAEPKaTh CIIEIYIOIIHE OC-
HOBHBIE pa3ielibl:
1. 3agaHue B COOTBETCTBUU CO CBOMM BapHaHTOM
2. Conepxxanue
3. Beeaenue
4. OcHOBHas 4acTh
4.1. Onucanne (QyHKUMOHAIBHON CXEMbl HU(POBOTO YIPABIAIOIIETO yCTPOMi-
CTBa, PEAIU3YIOIIETO 33JJaHHbIE JIEMEHTAPHBIE ONEepPaLINH;
4.1.1. Onucanue QpyHkiuii 010ka 1
4.1.2. Onucanue QyHKuii 010Ka 2

4.1.N.Onucanue ¢pyHkiui 610ka N
4.2. Onwucanue anroput™ma (HYHKUMOHUPOBAHUA LU(POBOTO YHPABISIOLIETO
YCTPOMCTBA,;
4.3. Onucanue 3MEKTPUIECKON CXeMbI IU(PPOBOTO YIPABISIOIIETO YCTPOHCTBA;
4.3.1. Onucanue 1EKTpUIECKO cxeMbl 0yioka 1
4.3.2. Onrcanue 3IeKTPUIECKON CXeMbI OJI0Ka 2

4.3 N.Onucanue 3MeKTpuIecKoil cxeMbl 010ka N
5. 3akirouyeHue
6. CIMCOK UCIIOJIb30BAaHHOM JINTEPATYPhI
7. Hpuinoxenus
7.1. DnexkTpuueckas cxema uGpOBOro YIpaBIsAIOLIEro yCTPOWCTBa
7.2. BpeMeHHbIe TuarpaMMbl CUTHAJIO0B LHU(POBOro YIPABIIAIOIIErO yCTPOiCTBa
2.4. TpeGoBaHUsI K IOSICHUTEIHHOM 3aITUCKE



Pe3ynbTaThl CMHTE3a OTPAKAIOTCS B MOSICHUTEIHLHOUN 3amucke 00beMoM OT 15
710 25 CTpaHUI] MAIIMHOMKUCHOTO TeKCTa 0€3 MPUIOKEHUNU. TUTYIbHBIN JIUCT 3aITUCKH
npuseaeH B [Ipunoxenun 2.

[losicHuTenbHaAsA 3aMKMCKa COJAEPXKHUT TEKCT, TAOTUIbI, PUCYHKH U (HOPMYJIBL.
TekcT momkeH OBITH MPEAEThbHO KpaTKuM. ETo OCHOBHOE Ha3HAYCHHE - CBS3aTh Ma-
TepUal B €MHYIO JOTHYECKYIO MOCIEA0BATENbHOCTb. Ta0muibl, GOpMyJIbl, pUCYHKH
JIOJKHA TIOSICHATB MOJbKO pa3pabomanHvle cmyoeHmom CTPYKTYphl, OyneBbl (yHK-
[[MY, ONITUMU3ALUU OyJIEeBBIX BBIPAKEHUM U T.I., B COOTBETCTBHH C BBIJJAHHBIM 3a/a-
HUEM Ha KYpCOBYIO paboTy. B MOSICHUTENBHOW 3alMCKe 3ampemiaeTcs MPUBOIHUTH
CIIpaBOYHbBIC JJAHHBIE, 3aMMCTBOBaHHbIE M3 JPYIMX HCTOYHUKOB. Vcmosib30BaHHBIE
IIPU BBITIOJIHEHUH KYPCOBOW pPabOThl MCTOYHHUKH, HA KOTOPHIE MMEIOTCS CCHUIKHA B
TEKCTE MOSICHUTEIBHOMN 3aMHUCKHU, TOJDKHBI ObITh MEPEYUCIICHBI B CIIUCKE JIUTEPATy-
PBI.

KypcoBas pabota BeInosIHsIeTCSA Ha JIMCTaX nmucuen 0enoit Oymaru ¢popmara A4
(210*297 mMm). TekcT momkeH ObITH HAOpaH B TEKCTOBOM peaaktope Word u pacme-
yaTaH Ha TNpUHTEepe. MaTemaTudyecKue BbIpaXeHUs! JOJDKHBI ObITh HAaOpaHbI BO
BCTpOeHHOM penaktope Microsoft Equation-3. Pucynku nomkHBI OBITH CIIETIaHBI BO
BCTPOEHHOM TpaduueckoMm pegakrope Word’a, uim HapucOBaHbI MO TEKCTY KapaH-
JaIIoM.

2.5. 3ammTa KypcoBOi pabOThI

Ha 3amuty mpencTaBisitoTCsl MOSCHUTENbHAS 3alicKa K KypcoBOW pabore u
penensus. [lpenBapuTenbHO MaTepHalibl KypCOBOW paOOThI M PELEH3Hs JTOJDKHBI
OBITH TIPEACTABICHBI HA CANTE

KypcoBas pabGora 3ammiaercsi mepea KOMUCCHEH, Ha3HA4aeMOl pacropsixke-
HUEM 3aBenytomiero kadenpoil. Ha 3ammre cTyneHT O0KEH KPaTKO U3JIOKUTH OC-
HOBHBIC PE3yJbTaThl KAKJOTO U3 BHIMOJTHEHHBIX ITAIOB, MTOCJIE YETO €My MOTYT OBITh
3aJlaHbl BOIIPOCY TI0 €ro paboTe, Ha KOTOPHIE JOKHBI ObITh JTaHBI MTOJTHBIC OTBETHI.
OreHKa KypcoBOil pabOTHI CKJIaIBIBACTCS U3 CICAYIONMINX OIEHOK:

Ka4eCTBO BBITIOTHEHUS PaOOTHI;

OIICHKA PEIEH3EHTA;

OIICHKA 3HAHUH, OOHAPY>KEHHBIX B IIPOIIECCE 3aAIUTHI.

HeynoBneTBopuTenbHas OlEHKA IO KypCOBOW paboTe MOXKET OBITh BHICTABIIC-
Ha CTYJICHTY B CJICIYIONINX CITydasx:

MOSICHATEIbHAS 3allMCKa K KypcoBOW paboTe He MpeIcTaBlieHa Ha 3allluTy;

Ha 3aIUTy MPEACTaBICHA MOSICHUTEIbHAS 3aMiCKa ¢ Yy>)KUM BapUaHTOM Kyp-
COBOM pabOTHI;

B MOSICHUTENILHOM 3alMMCKE OTCYTCTBYET PEIIEHUE MTOCTAaBICHHOM 3aa4H.

CTYZCHT MOKa3bIBa€T HYJEBbIC 3HAHMS MO KypCOBOH paboTe U Mo MpeaMeTy B
IIEJIOM U HE MOXET JaTh MOSCHEHUS TI0 BHIMIOJTHEHHBIM 3TamaM KypCcoBOW pabOTHI.

B ciydae momydeHusi HEyIOBIETBOPUTEIBHON OLIEHKH IO pe3yibTaTaM 3allu-
ThI CTYZICHTY BBIJJAETCSI HOBOE 3aJIaHue.



3. METOAYECKHUE YKA3AHUA
I10 BBITTOJIHEHMIO KYPCOBOW PABOTBI

3.1. O6mast cTpyKTypa HU(PPOBBIX yCTPOUCTB

Oo6m1ast pyHKIIMOHATBHAS cXeMa ITU(POBOTO aBTOMATa IIPUBEeHA Ha pucC. 1.
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Puc. 1. O6mas ¢pyHKIIMOHANIBbHASA cXxeMa HU(PPOBOTO aBTOMAaTa

B cocraB mro6oro nudpoBoro aBromarta BXOAST OTNEPAIMOHHBIA aBTOMAT U
YIPABJISIFOLIUI aBTOMAT.

OmnepanoOHHBIN aBTOMAT 00BEAUHSET (PYHKIIMOHATIBHBIE MOYJIH, TPOU3BOIS-
M€ HENMOCPEICTBEHHYIO 00paboTKy mocrtynaromeid nHpopmaunu. OnepannoHHbINA
aBTOMAaT UMeeT UH(OPMALMOHHBIE BXObl I M BXO/BI Z yNIpaBIeHUs; UHPOPMALIMOH-
HbI€ BBIXOJBI D, a Takke BBIXOZABI ¥, KOTOPbIE CUTHAIU3UPYIOT O pe3yjbTaTax BbI-
nosHeHus1 omnepainuii. CurHaisl, opMUpyeMble Ha 3THUX BBIXOJIaX, HA3BIBAIOTCSA
OCBEJOMUTEJIBHBIMA CHUTHAJaMH WA BHYTPCHHUMH JIOTUYECKUMHU YCIOBUSMHU
ycTpoiicTBa. OnepanoHHbII aBTOMAT COCTaBJSETCS U3 TUMOBBIX (DYHKIMOHAIBHBIX
MOAYJEH, TAKUX, KaK NapaJulelbHbIE M IIOCIEAOBATEIIBHBIE PETHCTPBI, CUYETUUKH,
KOMOMHAIIMOHHBIE CYMMAaTOphI, CXeMbl CPaBHEHHS, MYJIbTUILIEKCOPHI MU(paTOpHI,
nemndparopsl ¥ Ap. B poOOTOTEXHUYECKUX CHUCTEMAX M KOMIUIEKCaX YacThIO OIle-
paIlIOHHOTO aBTOMAaTa MOXXHO CUMUTaTh (YHKIMOHAIBHBIE OJIOKH, MPOU3BOJSAIINE
OIPENEIICHHbIE JCHCTBUS, HAPUMEDP MEPEMEIIECHUE MaHUIyJIATOpa, ONpPOC JaT4u-
KOB, PaCKpBITHE CXBaTa, U T.N. Pe3yapTaTroM QyHKIIMOHUPOBAHUS yKa3aHHBIX OJIOKOB
JOJDKHO SIBIIAATHCS MOSIBJICHUE CUTHAJIOB, UMEIOLUX J1Ba cocTosiHuA: O m 1.

VYopapndmoomuid aBTOMaT BbIpabAaThIBAET CUMBOJIBI Z YIIPABJICHUS ONEpPaLMOH-
HbIM aBTOMATOM II0 33JaHHOM INPOrpaMMe C y4€TOM 3HAYCHUN BHYTPEHHHUX U U
BHEIIHUX V JIOTUYECKHUX YCIIOBHM, KOTOPBIE IUIS HEro SIBISIOTCA BXOJHBIMHU IEpe-
MEHHbIMU. BHEIIHNE JOTrMYecKHe yCIIOBHS, 3aJal0T OJHY W3 HECKOJBKUX BO3MOXK-
HBIX B JAHHOM YCTpOICTBE MUKpoInporpaMM. Ha BeIxogax y ynmpasisitoIero aBToma-
Ta MOTYT OBbITb C(OPMHPOBAHBl CHUMBOJIbI, HECYLIUE HWH(OpPMAIUIO JJIsI BHELIHUX
YCTPOMCTB O COCTOSIHUU LU(PPOBOTO yCTpoiCcTBa. YNPaBIAIOUIMI aBTOMAT OINpee-
JSIET JIOTUKY pabOThl YCTPOMCTBA, T.€. MOCIEI0BATENIbHOCTh U TUI OIEpaluii, BbI-
MOJIHSIEMBIX ONIEPALIMOHHBIM aBTOMATOM HaJl UCXOIHBIMU JAHHBIMHU.

OO1muMHy ynpapisSOLMMU BXOJIaMU aBTOMATA SIBJISIFOTCS] BXOJ TAKTUPOBAHUS C
u Bxoj copoca r. [To BXoay ¢ OCylIeCTBIsIeTCS] CHHXPOHHU3AIUs padOThI ONepaluoH-



HOTO M yIpasiistomero apromara. [Io Bxoay » mpOW3BOJIUTCS YCTAaHOBKH BHYTPEH-
HUX 3JIEMEHTOB NaMATH aBTOMATOB B COCTOSIHUE, KOTOPOE CUHUTAETCS HCXOAHBIM
(HaYaJIBHBIM).

VYopaBngoomuid aBToOMaT MOXHO CTPOUTH ABYMS CIIOCOOAMHU: KaK aBTOMAT C
YKECTKOM JIOTUKOW, WM KaK aBTOMAT CO CIIEI[MaJIbHOM BCTPOEHHOW NaMATbIO MUKPO-
nporpamm. O6a npuHIUNa GopMUpPOBaHUS Y A TPUMEHSIOTCS B POOOTOTEXHUYECKIX
CUCTEMaxX, IPUYEM IPU PEATU3ALUU CIOKHBIX AJTOPUTMOB HCHOJIB3YETCS MHUKpPO-
IpPOrpaMMHOE YIIPABJEHUE, a MPU PeATU3aUUU IPOCTHIX AJTOPUTMOB - CXEMHAS JIO-
rUKA.

Hacrosimasi kypcoBasi paboTa mpeanonaraetT pa3padoTKy yNpaBisIOUIETO aB-
TOMATa ¢ KECTKOU JIOTUKOM.

3.2. CuHTE3 OnepalMoHHOTO aBTOMAaTa

OO6mrast cTpyKTypa OneparmoHHOTO aBTOMaTta MpuBeaeHa Ha puc. 2. B coctas
TUIMOBOI'O OMEPALIMOHHOIO aBTOMAaTa MOTYT BXOJIUTh:

MYJIBTUILIEKCOPBI TaHHBIX M X1, MX2;

peructpsl naHHbix RG1, RG2;

KOMOWHAIIMOHHBIE CXEMBbI BBITIOJTHEHUS MaTeMaTnueckux oneparuii L1, ..., Ln;

KOMOMHAIIMOHHAS cXxeMa (DOPMHUPOBAHUS OCBEIOMHUTEILHBIX CUMBOJIOB Lu.

Ha Bxozp1 onepanimoHHOr0 aBpTomMara nogaroTcsa naHHbie Iy, I; 1 BEKTOp CUM-
BOJIOB ynpaBiieHUs Z. OTIETbHO MOXET MOJaBaThCsl CHHXPOHU3UPYIOIIAS MOCIE0-
BaTEIHLHOCTh UMITYJLCOB €, KOTOPAst MOXKET OBITh OOIIEH ¢ CHHXPOHU3UPYIOIIEH TT0-
CJIE€IOBATEIBLHOCTHIO YIIPABJISAIONIETO ABTOMATA.
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Puc. 2. Tunoas cxema OIICPaIMOHHOI'0 aBTOMATAa

IIo BXO4Yy 7 HIPOHU3BOAUTCA YCTAHOBKA PETUCTPOB B HAYAJIbHOC COCTOSHHC,



HaIpUMEP BO BCE Pa3psiibl PETUCTPOB 3aMUCHIBAETCA JOrnueckuid Houb. [1o Bxoxay ¢
IIPOU3BOJUTCS TAKTUPOBAHUE PETUCTPOB, T.€., O YIIPABICHUEM 3TOT0 BXOJA TPUT-
repbl PETUCTPOB YCTAHABIMBAIOTCS B COCTOSIHUE, KOTOPOE ONPENENIAETCS KOAOM, I0-
JAHHBIM Ha UX UHPOPMALIMOHHBIE BXOBI XM, X2M-

Ha Boixonax D aBromara dopmupyercsa pesynbrar. Ha Beixomax u popmupy-
€TCs IPU3HAK PE3yJbTaTa.

OnepaimoHHBIN aBTOMAT PYHKIIMOHUPYET CIEAYIOLIUM 00pa3oM.

Mynbtunnekcopsl MX1 u MX2 u3 MHOXKeCTBa JIaHHBIX, MOJAHHBIX HA UX WH-
(dopMalnoOHHBIE BXO/bI, BEIOUPAIOT MO YIPABICHUEM KOJOB Zi\ U Zoy JaHHBIC, HE-
00X0oAMMBbIe B TEKYIIMI MOMEHT JJis BBIMOJHEHHUS 3aJlaHHOW omnepauuu. [Ipu sTom
MHOKECTBA BHIOMPAEMBbIX KOJOB MOTYT (hOPMHUPOBATHCS U3 BXOJHBIX AaHHBIX Iy, I; 1
pe3ynbTaTOB X| - X, BBINOJHEHHUS DJIEMEHTAPHBIX OINepaluii KOMOMHAIMOHHBIMU
cxemamu L1 - Ln. BoiOpaHHbII KOJ CHHXPOCUTHAJIOM C 3alMCHIBAETCS B PETUCTPHI
RG1, RG2. B pe3ynbrare 3TOr0 Ha BBIXOJAX PETUCTPOB (HOPMHUPYIOTCS KOABI X|g U
X)R, @ Ha BBIXOJIaX KOMOMHAMOHHBIX cxeM L1 - Ln - ouepenHbie pe3ynabTaThl y; - y,
Y NPU3HAKU PE3YJIbTATOB U - U,. VI3 IPU3HAKOB u| - u, HA BBIXOAE U C IOMOIIBIO
KOMOMHaIMOHHOM cxembl Lu ¢opmupyeTcss mpu3Hak pesysbTaTa, MOCJE 4Yero Ha
BXO/JIbI MOT'YT OBITh MOJAHBI CAEAYIONINE JaHHBIE U YIPABISIOUINE CUMBOJIBL.

B xadyecTBe KOMOMHAIIMOHHBIX CXEM MOTYT HUCIIOIb30BATHCS:

CyMMaTOpBbI, peajau3yroime apuhMeTUIeCcKyIo OMepanuo X g + Xog;

CXEMBI CPABHEHUS KOJOB, PEATU3YIOIINE OJHO U3 OTHOLIEHHM: X R > XoR; X|R =
Xor; XIR #X2R; X1R < X2R;

JOTUYECKUE CXEMBI, BBINOJHAKOIIME ONEpPAlUM OTPULIAHUSA, KOHBIOHKIUU,
OU3BbIOHKIUHA, CYMMHUPOBAHUA 110 MOJYJIIO 2 U T.I1.;

I paTopsl;

JIpYyrue KOMOMHAIMOHHBIE CXEMBI.

CoctaB xomOuHanMOHHBIX cxeM L1 - Ln onpenensercs HOMEHKIATYpOl orie-
panui, onpeneNeHHbIX 3aJaHueM Ha KypcoBylo paboty. Omnepaiuu MOTYT BBINOJI-
HATHCS IOCJIEI0BATENBHO, PAa3psAl 3a Pa3psaoM, B OTOM ClIy4yae MPOEKTUPYETCs I10-
CJEAO0BATEIbHbBIN ONEPALlMOHHBIA aBTOMAT, WM NapajuiesIbHO, HAJl BCEM KOJIOM Cpa-
3y, B 3TOM CJIy4ae MPOCKTUPYETCS NapajuieIbHbI ONEpalMOHHBIM aBTOMar. B mo-
CJIeIOBATENIbHOM ONEPAIIMOHHOM aBTOMaTe KOMOMHanMoHHble cxembl L1 - Ln co-
JepKaT CTPYKTYpbI, IpeIHa3HauYeHHbIE 1711 00paOOTKH OIHOTO pa3psia JaHHBIX, B
napajuieJIbHOM ONEpPallMOHHOM aBTOMATE - OJJHOTUITHBIE CTPYKTYpbI AJisE 00pabOTKU
Cpa3y HECKOJIbKUX Pa3psiioB.

Peructpet RG1, RG2 aBasitoTca 35ieMeHTaMuU MaMATH, TPEeIHA3HAYEHHBIMU JIJ151
3alIOMUHAHUS U XPAaHEHUs] UCXOAHBIX JAHHBIX, IPOMEXYTOYHBIX U OKOHYATEIbHBIX
pe3ynbTaToB 00Pa0OTKHU JAHHBIX ONEpPallMOHHBIM aBTOMaToM. KonmuecTBo pa3psaoB
B PErHCTpE OMpEeNEeseTCs Pa3psAHOCTRI0 00padaThIBAEMbIX JaHHBIX U KOJUYECTBOM
pa3psAsioB, HEOOXOAUMBIX ISl TIPOMEKYTOUYHOI'O XpaHEHUs! MPU3HAKOB pPe3yJbTaTa.
Peructpel MoryT OBITH TIOCIIEAOBATEIHLHBIMU/CIBUTOBBIMU (B 3TOM CIIy4ae JAaHHBIC B
HUX BBOJSTCSA/CABUTAIOTCS IOCJIENOBATENIbHO, OUT 3a OUTOM, OT cTapiie-
ro/mMiaajiero OuTa K MialieMy/cTapiiemMy), Wil napajielbHBIMU (B 3TOM cilydae
JAHHBIE B HUX BBOJSTCS MapajulelIbHO BO BCE€ paspslibl perucrpa). B HeKoTopbIx



citydasix TpeOyeTcsl YHUBEPCAIbHBIE PETUCTPHI, B KOTOPBIX MPU PA3TUIHBIX KOJAX ZiR
U Zpr JIAHHBIE MOTYT CJIBUTATh IMOCJIEIOBATEIHLHO, B OJJHOM HM3 HAIPaBJICHUH, MMapa-
JIETbHO WJIK CABUT JaHHBIX B HUX MOXKET OBITh OJIOKUPOBAH.

CymiecTBEHHBIM SBISIETCS TUII TPUTTEpA JJISI pean3alliu perucTpoB. B kyp-
COBOM paboTe MPUHUMAETCS, YTO TPUTTEPHI PETUCTPOB TAKTUPYIOTCS (PPOHTOM, T.€.
SBISIIOTCST MS-TpurrepamMu (CM. BpEMEHHYIO MarpaMMy, MPUBEACHHYIO Ha pucC. 3).
Otmernm, uto peructpsl Ha Tpurrepax JK u RS tpebyror mogaum Ha WX BXOMBI Kak
CaMUX PETHUCTPUPYEMBIX KOJOB, TaK M WX WHBEPCHBIX 3HAYCHUH, YTO YBEINYHUBACT
amnmapaTHbIe 3aTPAThl HA UX PEATH3AIIHIO.

A
I
>
XM
>
X1R
>

Puc. 3. IIponecc cMeHbI COCTOSIHUM Ha BBIXO/aX PETHCTPOB
B 3aBUCUMOCTHU OT COCTOSIHUI BXOJIOB U CUTHAJIA TAKTUPOBAHUS

[Ipu cuHTE3€ OMEPAITMOHHOTO aBTOMAaTa HEOOXOUMO:

OTIPEJICTTUTh COCTaB KOMOMHAIMOHHBIX cxeM L1 - Ln, miusa xaxmoit u3 KoMOu-
HAIMOHHBIX CXeM CcPOopMHUpPOBATH OYJIEBO BBIpAKEHUE, OMPEACISAIONICE JOTHUKY €€
padoTHI;

OTIPENICTTUTh TUITBI PETUCTPOB JIJISi XPAHCHUS TaHHBIX;

OTIPEJICTUTh KOJMYECTBO HAIPABIICHUHA, C KOTOPBIX HAa BXOJBI PETHCTPOB OY-
IyT MOCTYNAaTh IAHHBIE;

OTIPEJICTUTH PA3PSATHOCTD IAHHBIX KaXK0T0 U3 HAIIPaBJICHUI;

chOopMHUPOBATH CTPYKTYPHYIO CXEMY ONEPAIMOHHOTO aBTOMATA;

OTIPENICTUTh PA3PAAHOCTh JTAHHBIX, MOCTYHAIOMUX Ha KaXIbIH M3 (YHKIIHO-
HaJILHBIX OJIOKOB;

ompeeuTh TPeOOBaHMS K COCTaBY M COCTOSIHHMSIM CHMBOJIOB YIIPABJICHUS Z U
OCBEJOMUTEIIbHEIX CUMBOJIOB U.

Pe3ynbpTaThl CMHTE3a JOJDKHBI OBITH MPECTABICHBI B BUE CTPYKTYPHOU CXe-
MBI, TAOJIUIIBI COCTOSTHUN YIIPABISIONINX CUMBOJIOB, TAOIHUIHI COCTOSTHHN OCBEIOMHU-
TEJIbHBIX CHMBOJIOB B 3aBUCUMOCTH OT PE3YJIbTATOB BBITOJIHEHUS OTICpAITUii.

3.3. O0mas METOIMKa CUHTE3a YIIPaBJISIOIIEro aBToMaTa

VYrpaisiomuid aBToMaT MPOEKTUPYETCSI HA OCHOBAHUU MOHATHS aOCTPaKTHO-
ro aBromata. CyIiecTBYIOT CJIEIYIOIINE CXeMbl aOCTPaKTHBIX aBTOMATOB.

Asmomam Munu, uav aBTOMAT MEPBOTO pojia, MpUBeAeH Ha puc. 4. OH ONHCHI-
BAETCs ClEAYIOIel cucteMoi pyHKInn



w(t+ 1) = Li(u(?), q(2)); 2(t) = Lo(u(?), q(1)),
rae u(t) - ynpasJisiiolie CUMBOJIBL; ¢(f) - BHYyTpEHHEE COCTOSIHUE aBToMara; w(t + 1)
- CIIEZIYIOIIEE COCTOSIHUE aBTOMATA; Z(f) - BBIXOJIHOM CUMBOII.

B sTom abcTtpakTHOM aBTOMAaTe BbIJa4a CUMBOJIA Z(f) MPOUCXOMUT Cpaszy, MpU
CTapoOM 3HAYCHHWH BHYTpeHHEro cocTtostHus ¢(¢). [loaTomy mepexo B HOBOE COCTOSI-
HUE OTCTAeT MO BPEMEHM Ha OJWH TaKT OT U3MEHEHMS BBIXOJHOTO CHUMBOJA. DTO
CBOWCTBO aBTOMata Mun nosicHsET puc. 4.

u(?)

1 w(t+1) RG q(1)

> > z(t
|—> |_> L2 |

Puc. 4. ABromatr Munu

Asmomam Mypa, unu aBToMat BTOPOTO pojia, IpuBeaAeH Ha puc. 5. OH uMmeet
GYHKUIHIO MEPEeX0JI0oB TaKyl0 K€, Kak y aBromMata Muiu, a (pyHKIMIO BBIXOJOB, HE
3aBUCSAIIYI0 HEMOCPEICTBEHHO OT BXOIHOM MepeMeHHOM u(?).

u(t)

|—>

L1

| w(t+1) RG 9O o ]z

Puc. 5. ABromat Mypa

Cucrema ¢yHkiuii 115 aBTomata Mypa umeeTt BUj
w(t+ 1) = Li(u(2), q(0)); 2(2) = La(q(2),

Mo>xHO cka3aTh, 4TO Y aBTOMara Mypa cHauyajga MEHsETCsI BHyTPEHHEE COCTO-
STHUE, U TOJBKO II0CJIE 3TOI0 U3MEHEHUE COCTOSHUSA OTPA)XKaeTcs Ha COCTOSIHUU BBI-
XOJHOTro cuMBOJIa. DYHKIUS BBIXOJOB IOIYYaeTCs CABUHYTOM HAa OJUH HHTEPBA
BPEMEHH.

[Ipy npoeKTUPOBAaHUHU YIPABISIFOIIMX OJOKOB HAa MPAKTUKE Yalle MPUMEHSET-
cs1 6osee npocras Mozenb Mypa. OyHKIIMOHAIbHAS CXeMa YIPABISAIOLIEr0 aBToMaTa
Ha 0a3e abcTpakTHOro aBTomaTa Mypa npuBeieHa Ha puc. 6.

—~-1 RG ||4
id |

Puc. 6. ®yHKkuMOHAIBbHAS CXE€Ma YIPABIISIIOLIETO aBTOMATa

Ha puc. 6 npuBenieHsl cieaytomnye 0003HaueHUS:
KOMOWHAIMOHHas cxema L;
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anemeHT namsatu (peructp) RG;

BEKTOP v BHEUIHUX YIPABJISIOIIUX CUMBOJIOB;

BEKTOP ¥ CUMBOJIOB, HECYIIUX UH(POPMAIINIO O COCTOSIHUU YCTPONCTBA;

BEKTOP U OCBEJOMUTEIBHBIX CUMBOJIOB, MOCTYMNAIOUIUX C ONEPAIMOHHOTO aB-
TOMATa;

BEKTOP yMPABJISIFONINX CUMBOJIOB Z, ITOJ]JaBAEMbIX Ha ONEPAIMOHHBIN aBTOMAT;

BEKTOP ¢ TEKYIIUX COCTOSIHUM YIPaBIAIOIIEIO aBTOMATa;

BEKTOP W BBIXOJIHBIX CHMBOJIOB KOMOMHAITMOHHOW CXEMBI (BEKTOP BO30YKIIe-
HUS), GOPMUPYIONTUX OYEPEaIHOE (CIICIYIONIEeE) COCTOSHUE YIPABISIONIETO aBTOMa-
Ta;

7 - CUTHaJl cOpoca, MepeBOASIINNA YIPABISIIONIMN aBTOMAT B UCXOJAHOE COCTO-
STHUE;

C - CUTHAJI TAKTUPOBAHUS YIPABJISIONIETO aBTOMATA.

BekTop BO30yXIeHUss w TNpeacTaBisieT cOOOW COBOKYIMHOCTh CTPYKTYPHBIX
MePEMEHHBIX, KOTOPBIE JOJDKHBI TTOCTYIAaTh Ha BXOJBI TPUTTEPOB peructpa RG, uro-
Obl 00eCreunTh UX NEPEKITIOUEHNUE B COCTOSHUS, ONPEIEICHHbIE aIrOPUTMOM (PYHK-
ITMOHUPOBAHUS aBTOMATA.

KombOunannonnas cxema aBromara (diemMeHT L) oObenuHseT BCe JIOTHYECKUE
AJIEMEHTBI, YYaCTBYIOUIME B (DOPMUPOBAHUU BEKTOPA YIPABJICHUS Z BHIXOJIHOTO BEK-
TOpa y ¥ BEKTOpa BO30YXIAEHUS W HA OCHOBAaHUU BEKTOPA OCBEJIOMMTENIbHBIX CHUM-
BOJIOB #, BEKTOPA BHEIIHETO YIIPABJICHUS v U BEKTOpA TEKYIIUX COCTOSIHUI aBTOMAaTa
q.

[IpoekTrpoBaHUE YIIPABIISIIOIIETO aBTOMATa CBOJUTCS K CIEIYIOIIMM dTanam.

1. CocraBnenue anroputMa (PyHKIIMOHUPOBAHUS YCTPOICTBA yIIPABIICHHUS.

2. Ilo anroputmy (DYHKIIMOHMPOBAHUS OMPEICICHUE KOJIUYECTBA COCTOSTHUI
aBTOMaTa.

3. VYcraHoBieHUE CBSI3€M MEXAY COCTOSHUSIMM aBTOMara U 3HAYEHUSAMHU
CTPYKTYpPHOTO BEKTOPA ¢.

4. OnpeneneHre KOJIWYECTBA JIEMEHTOB MaMITH, HEOOXOIUMOE ISl KOJIUPO-
BaHMsI COCTOSIHUYM aBTOMATa; YUCJIO /1 DJIEMEHTOB MAMSATH PaBHO KOJIMYECTBY KOMIIO-
HEHTOB BEKTOpPA ¢ U JOJDKHO OTBEYATh YCIOBHIO 1 > log, m, TA€ m - 4UCIO COCTOsI-
HUM 33JIaHHOT0 a0CTPAaKTHOI'O aBTOMATA.

CooTBeTcTBHE MEXKIY a0OCTPAKTHBIMUA 0003HAUECHUSMU COCTOSIHUM U X CTPYK-
TYPHBIMU KOJaMH YCTaHABIMBAETCS C MOMOIIbIO TAOIHIIBI KOAUPOBAHUS COCTOSTHUM.
B npocreiiniem cirydae 3T0 COOTBETCTBUE MOKET ObITh BBIOPAHO IIPOU3BOJIBHO.

Ecnu Bxo/iHbBIE U BBIXOJHBIE IEPEMEHHBIE ObLIN 3a7aHbl B a0CTpakTHOM al(a-
BUTE, TO U ISl HUX JTOJDKHBI OBITH PEIICHBI BOMPOCHI KOJUPOBAHUS C TTOCTPOCHHUEM
COOTBETCTBYIOIIMX Tabnuil. [IpakThyecku 3TO O3HAYaeT BCEro JMIIb BO3BpAT K
CTPYKTYPHBIM 0003HAYCHHSIM, BBITEKAIOIINM U3 COJIEPKATEIBHBIX CXEM MHUKPOIIPO-
rpaMm.

5. Beibop mozmenu aBTromara, Jijist GOPMUPOBAHUS €TO CTPYKTYPHI (OTIPEIeTIeHO
3aJlaHUEM Ha KypCOBYIO paboTy).

6. Beibop Oasuca g peaqn3aluy 3JIEMEHTOB MaMsITH (TPUITEPOB pErucTpa
RG) u koMOuHaIIMOHHOM cxeMblI L.
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7. Onpenenenue OyneBbIX GYHKUUN 1151 KOMIIOHEHTOB BEKTOpa W U IIPHUBEJIE-
HHE UX K 33/laHHOMY Oazucy.

Takum 006pazoM, KaHOHWYECKAsE METOAMKA CBOAUT 3a7ady CUHTE3a aBToMaTa K
CHUHTE3Y JIOTHYECKOH cXeMbl, popMHpYIOIIel cucTeMy (QyHKIHA BO30YXKICHUSI.

3.4. CocraBneHue anroputMa (pyHKIIMOHUPOBAHUS
YIIPaBJISAIOLIETO YCTPOICTBA

Anroput™ (PYHKIIMOHUPOBAHUS B KypcOBOW paboTe MOJKEH ObITh MpeCTaB-
JieH B BHJIE OJOK-CXEMBbI. ANTOPUTM (PYHKITMOHUPOBAHUS YIPABISIONIETO yCTPOK-
CTBa, B OCHOBHOM, OIKCAaH B 33JlaHUU Ha KypCOBYIO paboty. [ns cuHTe3a ynpasis-
IOIIEr0 aBTOMATa KOHKPETHBINA CMBICI MPOIIECCOB, CIIEIOBATEIbHO, U KOHKPETHOE
COJIepKaHuEe OMepaTopoB aJrOpUTMa, HE UMeeT 3HauyeHus, [loaTomy comepxaTenb-
HOE OINMHMCAHMUE OTIEPATOPOB B AITOPUTME 3aMEHSETCS a0CTPAKTHBIMH 0003HAYEHUSIMHU
YOPaBISIONIMX CUMBOJIOB Z (cM. puc. 7). Ciaeayer OTMETUTh, YTO B aJICOPUTME J0JI-
KE€H MMEThCSl ONepaTop Hauaja U oneparop okoHuanwus. Ilepex momamanuem airo-
pUTMa B ONIEpPaTOp OKOHYAHMS HA €TO BBIXOJE JOKEH (DOPMUPOBATHCS BEKTOP MPH-
3HAKOB ) BBIMIOJIHEHUS aJlTOPUTMA.

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

) v 6

Puc. 7. 3amena conepkareabHOro ONUMCaHUs a)
ONEPaTOPOB AITOPUTMA A0CTPAKTHBIM 0003HAUYECHHUEM 0)

Bektop z mpencraBisieTcss B BHUJIE€ €r0 OTIEIBHBIX COCTABISIOMIMX: I =
(zl, vees Ziyeeny zn). Kaxnapiii Takoil cUMBOJ z; 0003HAYaEeT OAHY ONPEACICHHYIO MUK-
POKOMAaHOy, COIEPKAIIYIO0 OJIMH WJIK HECKOJBKO YIPABIIAIONIMX CUMBOJIOB BEKTOPA Z,
U 3371a€T ONPEACIICHHYI0 COBOKYIHOCTh OJHOBPEMEHHO BBITIOHSIEMBIX MUKPOONE-
payuti.

BxonHble CTpyKTypHBIE NEpEMEHHBIE BEKTOpa U, U;, U, ... OyJIeM Ha3bIBaTh
noruueckumu yciosusimu (JIY). Ilepexon oT comepxkaTeabHbIX 0003HAUYCHHM JIOTH-
YECKUX YCIOBUM (Hampumep, Ha s3blke (QYHKIIMOHAIBLHOIO MHUKPOMPOTPAMMHUPOBA-
HUS) K CTPYKTYPHBIM IIEPEMEHHBIM MOSICHSET pucC. 8.

2) 5)

Puc. 8. 3ameHna conepxarenbHOro 0003HAYEHUS a)
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YIPABJISIIONIETO ONepaTopa CTPYKTYPHBIM 0003HAUEHUEM O)
ConepikaTenbHbIN CMBICH ONEPATOPOB U JOTUYECKUE YCIOBUS UX BBITTOJIHEHUS
yCTaHaBJIMBAETCSA Ha MOATOTOBUTEIBLHOM ATAalleé CUHTE3a HA OCHOBE BBIJIAHHOIO 3a]1a-

Hus. CMmbIc 0003HAaYeHUM 3akperuisieTcss Tabnuuamu. [Ipumep pesynbTaTa cocTaBs-
JeHust OJIOK-CXeMbl allrTOpUTMa MPUBENIEH Ha pucC. 9.

1
O
1
)
1
Zg
z7

I
D

Puc. 9. bnok-cxema anropurma

Cnenyetr OTMETHUTB, YTO:

1. Ynpapisitomuii onepaTop u#; SBISETCA KAYIIUM OINEPaTOpoM. AJITOPUTM
3amyckaercs, korga u; = 1.

2. Onepatop z;, MOXKET O3HAYaTh YIPaBICHHE MapaJICIbHBIM BBITIOJTHEHUEM
HECKOJIbKUX MHUKPOOIEpAIi, €CJIM COCTaB U CTPYKTypa OMEPalMOHHOrO aBTOMaTa
MO3BOJISIIOT ATO CJeaTh. Y Ka3aHHbIE MUKPOOIIEPAIIUU BBITIOJHSIOTCS 33 OJUH TaKT,
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T.e. IPH OJTHOM COCTOSIHMH YIPaBJfrolEero asromara. OnepaTopsl z;, z;, pacnoo-
KEHHBIE B TOCIJIEIOBATENILHO PACIOJIOKEHHBIX (COMPSIKEHHBIX HEMOCPEICTBEHHO,
WIM 4epe3 YIPaBIISIONUME ONepaTophbl) BEpIIMHAX OJIOK CXEMBbI, MPEANOoiaraioT Bbl-
MOJTHEHWE MHKPOONEpalii MOocae0BaTeNIbHO, CHavala MOJAMHOXECTBO MHKPOOTIe-
panui, 3aJJaHHBIX OMEPaTOPOM z;, a 3aTE€M - TIOJIMHOKECTBO MUKPOOTIEpalIiii, 3aaH-
HBIX OIIEPATOPOM Z;.

3. Eciin conpsKeHHbIE ONEPATOPSI Z;, ..., Z; COAEPKAT OJANHAKOBBIE MHUKPOOIIE-
paluu, TO yKa3aHHbIE MUKPOOTIEPAIlUH JOJIKHBI BBIMOJHSITHCS CTOJIBKO pa3, CKOJIbKO
pa3 OHHM BCTPEYAIOTCS B KOPTEXKE (Zj, ..., Z;).

4. OnHa U Ta )K€ MUKpOONepalus He JI0JKHA BXOAUThH B OJIMH ONEpaTop ABa-
IbI, TP 3TOM OJIMHAKOBBIE MHKPOOIIEPAIIMU, BHITIOJHEHHbIE OJIHOBPEMEHHO pa3-
JUYHBIMUA KOMIIOHEHTAMH OINEPAIMOHHOTO aBTOMAaTa, CUUTAIOTCA Pa3IMYHBIMU MHK-
poorepanusimMu.

B cooTBeTrcTBUU ¢ OJIOK-CXEMOU alropuTMa COCTAaBJISETCS MAaTpUYHAs cXxema
aIrOpUTMa, KOTOpasi MPEACTABISIET KBApaTHYIO TaOJIUIly C TOPU3OHTAILHBIMU BXO-
JaMH OT Zy A0 Z, CO CTapIIuM (#) U3 UMEIOIIMNXCS MOPSIIKOBBIX UHAEKCOB U BEPTHU-
KaJIbHBIMU - OT zy JIO Z,+;. B KJIETKM TaOJHIIBI BIUCHIBAIOTCS JIOTUYECKHUE YCIIOBUS
COOTBETCTBYIOIIEro mnepexona. MaTpuuHasi cxema ajiropuTtMa, MPUBEICHHOTO Ha
puc. 9, npejacraBieHa B Tab. 1.

Tabmn. 1
MarpuyHnas cxemMa aliropurma

Z zy Z3 Zy Zs Zg Z7 zg
20 Utu, u, Uiy
Z1 1
Z u, u,
Z3 7/_12 u,
Z4 1
Zs
Z6
zZ7 1

CrnemyeT OTMETUTh TaK)Ke OJTHO BaKHOE CBOWCTBO MATPHYHBIX CXEM aJITOPHUT-
MOB: JAU3BIOHKIIAS COJEPKUMOTO BCEX KJIETOK OJHOW CTPOKH paBHa eauHuIe. Mc-
KJIFOUCHUEM SIBJIICTCSI PABEHCTBO AU3BIOHKIIMK OyJIeBOW TEPEMEHHOM KAYIIEro
YOPaBISIONIETO onepaTopa (Kak 3TO MOJIYYUIIOCh B BepxHeu cTpoke Tabi. 1). Jloru-
YECKUM YCIIOBHEM 0€3yCJIIOBHOTO Tepexoja SBISETCS KOHCTaHTa, paBHAS €IUHHIIE.
Ecnmu mo G510k-cxeMe MpOoCiIeKHBASTCS HECKOJBKO MapauieIbHBIX IMyTeH OT omepa-
TOpA Z; K ONIEPATOPY Z;, TO COOTBETCTBYIOLINE JOTMYECKHE YCIOBUS JTOJIKHBI 3aIIHCHI-
BaThCS B KJICTKA MaTPUIHOM CXEMBI aITOPUTMA Yepe3 3HAK JTU3HIOHKITHH.
Ha ocHOBaHWMM MaTpUYHOM CXEMBI aIrOPUTMa COCTABIISAIOTCS (OPMYIIBI TIepe-
X0J1a:
ZoUyll, —> 2, ZoUy, > 2,5 2, ANl =2, >z, (2, V 2,)u, > 2,
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Zy,ANl=z, >z (z,vzu, >z, (zsvz)ANl=zo vz >z 2, ANl =2, = zg.
@opMyJIbl OTPaKaIOT JOTMYECKUE YCIOBHS NIEPEX0Ja B COCTOSHUE, YKa3aHHOE
1I0CJI€ CTPEIKU U3 COCTOSHUM, YKa3aHHOTO 10 cTpeiku. Eciau uid nepexona tpedy-
€TCsI BHIIIOJIHEHUE HECKOJIBKUX YCIIOBHM, OHY JTOJKHBI BKJIFOUATHCA B (DOPMYILy 4Yepes
KOHBIOHKIIMIO. Eciu B cocTOsIHME, YKa3aHHOE IOCTIE CTPEJIKM MOXKHO IIONAcTh U3 He-
CKOJIBKUX COCTOSIHHM, TO OHU JIOJIKHBI BKIKOYAThCS B (POPMYITy 4epe3 JU3BIOHKIIUIO.

3.5. KogupoBaHue COCTOSIHUM yIPaBIISIIOIIETO aBTOMATa

B cootBeTcTBUM ¢ popmynamMu mepexoa AO0JKEH ObITh MOCTPOEH rpad aBTO-
mata Mypa. Jlna anroputma puc. 9 rpad umeet Buj, npuBeaeHHbINA Ha puc. 10.

Puc. 10. I'pad coctostnuii aTomata Mypa

Crnenyet pa3nuuaTh BHYTPEHHUE COCTOSIHUSA aBToMaTa Mypa (Ha rpade cocrto-
SHUI OHM 0003HAYCHBI YEPE3 ¢;) ¥ BHEIIHHUE YIIPABJIAIOIINE CUMBOJIBI (Z)).

B npuniune, He CymiecTByeT MpaBuiia, COTJIACHO KOTOPOMY OMPENENSIOT MO-
PSOK CIe0BaHUs KOJAOB CUMBOJIOB (¢, ..., ¢, . He cyliecTByeT Takxke npaBuil KOIu-

pOBaHUS BEKTOPOB U, v, w, Z, y. [Ipu pelieHnn npakTUYECKUX 3a/1ad KOJAbI V, J MOTYT
0Ka3aThCs 33JIaHHBIMU B TEXHUYECKUX TPEOOBAHUAX HA MIPOCKTUPOBAHUS LUPPOBOTO
YIOPABJISIIONIETO YCTPOUCTBA, a KOABI U, I MOJY4YaThCsS €CTECTBEHHBIM 00pa3oM Ha
BBIX0/IaX COOTBETCTBYIOIIUX OJIOKOB YIMPABISIONIETO M OMEPAIMOHHOIO aBTOMaTa
(HampuMep, Ha BBIXOJE MEPENOoTHEHUsI CyMMaTopa), Ui TpeOoBaThCs ISl yIpaBJie-
HUSI COOTBETCTBYIOIIUM JIOTUYECKUM YCTPOMCTBOM (Hampumep, MpU YIpaBICHUU
BbIOOpA HAINpaBlICHUsS] MYJIbTUILIEKCOPA, WM HAMpaBJICHUS CIBUTa JIAHHBIX B PEru-
ctpe). TouHO Takke U CBSA3b MEXKIY KOJaMU ¢ U W JJIsi PETUCTPOB, COCTOAIIUX U3
pa3HBIX TUIOB TPUITEPOB, pasziuuHa. [lo3TOMy KOJIBI, ompeneisieMble B Ipoilecce
MPOCKTUPOBAHUS JOHKHBI OBITh TAKMMH, YTOOBI BIIOCIEICTBUM MOXHO OBLIO MUHH-
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MU3UPOBATh KOMOMHAIMOHHYIO cxeMy L, (cM. puc. 6) mpeoOpa3yrolryt0 CUMBOJIHI ¢,
U, v B CUMBOJIBI W, Z, ).

B cootBeTcTBUU ¢ BHIOpAHHON CHUCTEMOM KOJMPOBAHUS OAHUM M3 CIOCOOOB
3amaroTcs OyneBbl PopMynibl, ompenenstone OynaeBbl QYHKIUU MEPEMEHHBIX, CO-
CTaBJISIONIAX CUMBOJIBI W, Z, Y B 3aBUCUMOCTH OT NIEPEMEHHBIX, COCTABIISIONINX CHM-
BOJIBI ¢, U, v. ByJeBbl QyHKIIUA MOTYT OBITHh 3aJaHbl OJHUM W3 CIEAYIOIINX CIIOCO-
OOB: TabnuIEeld UCTHHHOCTH; OyyneBbIMU (hopMynamu, kaptord KapHo (muarpammoit
Beiiua).

[Ipu onucanuu GyHKIMI ¢ MOMOIIBI0 OyleBbIX (HOPMYT PEKOMEHIIYETCS HC-
M0JIb30BaTh HOPMATbHYIO KOHBIOHKTHBHYIO (COCTOSITYIO U3 AJICMEHTAPHBIX JU3BIOH-
KIIMM, COETMHEHHBIX KOHBIOHKIUSAMH) WJIA HOPMAIbHYIO AU3IBIOHKTUBHYIO (COCTOSI-
Y0 U3 DJIEMEHTAPHBIX KOHBIOHKIINA, COeTMHCHHBIX TU3BIOHKINAMU) popMy Tipea-
CTaBJIEHUS. YKa3zaHHbIE ()OPMYJIIBI MOTYT ObITh MUHUMU3UPOBAHBI C UCIIOIH30BAHUEM
CIIEMYIONIUX TIPABUII OyJICBOM anreOphl.

1) AcconmaTuBHOCTD TU3BIOHKIIMU U KOHBIOHKITUU

av(bvec)y=avbvcec=(avb)vc;an(bnrc)=anbrc=(anrb)rc.

2) KoMMyTaTUBHOCTD TU3BIOHKIIMN U KOHBIOHKITUU

avb=bva,anb=bna.

3) CyuiecTBOBaHUE HEUTPAIBHBIX AJEMEHTOB JJisi AUZBIOHKIIMUUA U KOHBIOHK-
1107071

av0=0va=a;anl=lra=a.

4) IuctpuOyTUBHOCTh KOHBIOHKITUH OTHOCUTENHHO AU3IBLIOHKIIUN U JTU3BIOHK-
I OTHOCHUTEJIbHO KOHBIOHKIIUU

anbve)y=(anb)v(anc);anbvcec)y=(@narb)v(anc).

5) 3aK0H UCKITFOUEHHOT'O TPETHETO

ava=l1.
6) 3aKOH TPOTUBOPEUHS

ana=0.

7) 3aMKHYTOCTh MHOK€EcTBa {0, 1} OTHOCUTENBHO NHBEPCHUH
0=1;1=0.
8) KonbroHkius 11000 NEPEeMEHHOM C HyJIeM paBHA HYJIIO
Ox =0.
9) UneMnoTeHTHOCTh AU3BIOHKIMN U KOHBIOHKLIUN
ana=a,ava=a.
10) IIpaBuio noriomeHus
av(anb)y=a,an(avb)=a.
11) ITpaBuino ckienBaHus
(anb)v(anb)=a,(avb)r(avb)=a.
12) IIpaBuno ne-Moprana

anb=avb;,avb=anb
B pesynpraTre MUHMMHU3AMN HOpMaidbHAs JU3BIOHKTUBHAS WJIM HOpPMasbHAs
KOHBIOHKTUBHAS (hopMa OYJIEBBIX BRIPAKCHUI JTOJDKHA COXPAHUTHCS, T.K. YKa3aHHBIC
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dbopmbl Hanboee MPOCTO CBOAATCS, COOTBETCTBEHHO K mTpuxy leddepa u crpenke
[Iupca.

[lo yka3aHHBIM BBIPAKEHHSIM JOJDKHA OBITH MOCTPOCHA CTPYKTYpHas cxema
YIPABJISIFOIIETO aBTOMAaTa, KOTOpasi JOJDKHA OBITh MPUBEJEHA B TIOSICHUTEIHHOU 3a-
MUCKE K KypcoBOM pabdore.

4. OIIEHKA KYPCOBOI PABOTHI

3ammTa KypcoBOi paboThl MPOBOIUTCS MO OJTHOCTYIIEHYATON CXEME, TIPH STOM
obmras onenka 100 6ayyioB CKIIaabIBACTCS U3 CIASAYIONUX OIEHOK:

Ka4eCTBO MCIIOJTHEHUS KypCOBOM paboThl — 10 35 Gaios;

OIICHKA peIleH3eHTa — 10 5 0aJIoB;

Ka4decTBO HoKIana — 10 20 6aios;

3ammTa paboThl (OTBETHI Ha BOMPOCH) — 10 40 Gasios.
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ITPUJIOXKEHME 1
BAPUAHTBI 3ATAHNN HA KYPCOBVYIO PABOTY

Taomn. I1.1

Jloruka paboThl yCTpoKcTBa

Ne | O6o3nauenune | DU3nYECKUl CMBICTT Jloruka paboThl yCTpoKcTBa
Bap. | nepemeHHBIX
1 2 3 4
1, Iy, 11, I, I5 Harypanbnsiit  180- | Kogsl Iy, 1y, I, I5 mocTynaroT Ha BXOAbI
15 nuHblii ko (Ip — | mapayenbHO-MOCAEA0BATENIBHO B CO-
MJIAIITUN pas3psii) npoBoxaeHuu curHainoB C u V, Bcero
\Y VYnpapnstomuii MOCTYNaeT § KOJO0B.
BXOJI B ciyuae, ecnu V = 0, npousBoautcs
C Bxon TakTrpoBaHus | CYMMHPOBAHHWE KOJa, XPaHSAIIErocs B
D Brixoj ycrpoiicTBa | YCTPOWCTBE, CO BXOIHBIM Koaom. B
ciaydae, ecnmu V = 1, mpousBogutcs
BBIUUTAHUE M3 KOJIa, XPAHSIIETOCS B
YCTPOKCTBE, BXOJHOTO KOJA.
Ecou xon, cdhopMupoBaHHBIM yCTPOM-
CTBOM TIOCJI€ TOCTYIUIEHUS 8 KOJOB,
MOJOKUTEIbHBIN, To D = 0, ecnu oT-
punarenbHbiii — o D = 1.
2, I()(), 101, I()z, 103 I[OHOHHHTCHBHBIﬁ KOI[LI (I()(), I()l, 102, 103) n (Il(), 111, 112,
16 nBouuHbld  koa I | I;3) mocTymarT Ha BXOJbI MOCIEI0BA-
(I3 — 3HaKOBBIN | TEJIBHO-MAPAIIEIBHO (MOOUTHO Ha Ta-
paspsin) pajuieNibHbie BXOJbI) B COMPOBOXKJE-
Lo, Ii1, Lin, 113 | JlOMOSTHUTENBHBIN Huu curaajgoB C u V.
nBonunbli  kox I; | B cayuae, ecniu V = 0, mpousBoauTCs
(I;3 — 3HaKoBBIN | CYMMHUpPOBaHUE KOJOB. B ciyuae, eciu
paspsin) V=1, cyMMHpOBaHHUsI HE POUCXOJIUT.
\Y VYnpasnsromuii Ecin mocne cymmupoBaHus cpopMmu-
BXOJI pPOBaH XOTsl Obl OUH OTPHULIATEIIbHBIN
C Bxoz taktupoBanus | pesynbrar, To D = 1 u ycTpoicTBO
D Brixos1 ycTpoiicTa | IIPEKpaiiaeT padory.
3, I JIOTIOJTHUTENbHBIN Honomuautensubiit koa I = (Iy, 1y, 1, I3,
17 KOJ Iy, Is, Ig, 17), KOTOpBIIT MOXKET OBITH KaK
C TakTupoBaHue MOJIOKUTEJIBHBIM, TaK U OTPUIATEIIb-
HBIM, TIOCTYIIA€T Ha BXOJ MHOCJIENOBA-
Dy, Dy, D,, | UHdopMalrioHHbIe | TEILHO, Paspsj 3a paspsaaoM, HauMHas
Ds3, Dy, Ds BBIXOJIbI YCTPOMCTBA | C MIIAJIIETO, B CONPOBOXIECHHH CHI-
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Yla Y2

praBH}II-OHII/IC BbI-
XO04bI

Hana C.

Kon cymmmpyercs ¢ Komom, XpaHs-
IIUMCS B YCTPOMCTBE.

Pesynbrar cymMmmpoBaHus B mapai-
JICJIBHOM KOJ€ BbBIJACTCSA HA BBIXOAbI
Do, Dl, Dz, D3, D4, D5, D6, D7. HpI/I
MepernoIHeHU CyMMaTopa YyCTpOM-
CTBO OCTAHABJIINBACTCA.

4, Too, To1, Loz, lo3 | HaTypaneubiii  nBo- | [IpousBoautcs ycranoBka D = 0.
18 WYHBIN KO I() (IOO — KOI[LI (Ioo, IOI, 102, 103) u (IlOa 111, 112,
MJIAJIITUN pas3psii) I;3) mocTynaroT Ha BXOAbI Mapasieiib-
Lo, 111, 12, I13 | HaTypaneHblii 1BO- | HO-IIOCIE€I0BATEIBEHO Ha4yuHas C
nunbi ko I (I;) — | Mutaaiiero paspszaa B CONPOBOXKIECHUU
MITamui paspsn) | curHasioB C (TakTUpyeT MOCTYIUICHUE
C TakTupoBanue ouroB) u V.
\Y Vmpasnenue cym- | B ciydae, ecimn V = 0, npoussoaurcs
MHPOBAaHHEM CyMMHMpPOBaHME KOJI0B. B ciyuae, ecnu
D Kox pe3ynbTaTa V=1, cymMupoBaHue 0J10KUPYETCH.
Ecnu nocne cyMMupoBaHus MpoOUCXO-
IUT TepenoiaHenne, To D = 1, u
YCTPOMCTBO MPEKpaIaeT padoTy.
5, Too, To1, Loz, Lo | HaTypanensiii nBo- | [Ipon3BOANTCA HadaibHas yCTaHOBKA
19 nunbit koa Iy (Ipp — | D=0,Y =0.
MJIAJIITUN pa3psin) Koawr (Ipo, o1, Ioo, To3) u (Lyo, 111, Lio,
Lo, 111, L1z, 113 | Hatypanenbiit  gBo- | [j3) mocTymaroT Ha €IMHCTBEHHBIN
nubabli ko I; (I;p — | BXO4 IIOCIEenOBATENbHO, HAaYyMHAsA CO
MJIAIITUN pas3psii) cTapliero paspsiga, cHayana kox I,
C TakTupoBaHue 3aTeM KoJa [; B CONpPOBOXIEHHUU CHT-
Hana C, TaKTUPYIOUIErO IMOCTYIUICHUE
Dy, Dy, D,, D5 | BeixogHoii kox OuTOB.
Y Unpukatop nepe- | Y CTPOUCTBO BBIMOIHSACT OJHO CyMMH-
IOJIHEHUY poBaHHUC, IIOCJIC YC€TO BbIAACT HA BbI-
XOIbl mapajuiesibHbld kKox Dy, Dy, D,,
D;u Y = 1. Eciin nociie cymmupoBa-
HUSI TIPOMCXOJUT TIEPENOJIHEHUE, TO
Do, Dl, Dz, D3 = OOOO, Y =0.
6, Iy, 11, I, I5 Harypanbnsiii  g80- | [IponsBoautcs yctanoBka D = 0, Y =
20 nubabii koxd Iy (Ip — | O.
maaamui paspsan) | Koasr (Iy, 1y, I, I3) moctymaror Ha BXO-
C TakTupoBaHue bl TIOCJEOOBATEIbHO, HAYMHAsA CO
CTapllIero pas3psja, B COMPOBOXKICHUU
Dy, Dy, D,, D; | BeixoaHoi Ko curHana C, TaKTUPYIOIIETO MOCTYILIE-
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Nuaukarop
MMOJTHEHUSA

nepe-

HHEe OUTOB.

IIpousBoauTcs CyMMHUPOBaHHE CO-
JIEPKUMOTO  YCTPOMCTBA C KOJIOM,
MMEIOLIMM YETHBI HOMEpP U BBIUUTA-
HUE U3 COJAEPKUMOTrO KOJa, UMEIOIIIEe-
IO HEYETHBIN HOMED.

PesynpTar BbIgaeTcss Ha BBIXOIBI D,
D,, D,, D; mapamnensHO mocie mno-
CTYIUIEHHS Ha BXOJZbl 8-MHU MOCJIEA0-
BaTeJIbHOCTEH.

Ecnu nocne cyMMupoBaHus MpoOUCXO-
T XOTs Obl OJTHO MEPENOJIHEHUE, TT0-

JIOKUTCIIBHOC WJIM OTPHULATCIIBHOC, TO
Do, Dl, Dz, D3 = OOOO, Y=1.
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IO) Ila IZ) 13

Harypanbneii 11BO-
nunbii  koxm (I —
MJIAIITUN pas3psii)

TakTupoBanue

Brixon ycrpoiicTa

=<9

Ynpapidomuii Bbl-
X0]1

ITpousBoautca yctanoBka D = 0, Y =
0.

Koasi I, I, I, Is mocTynaroT Ha BXOAbI
MMApAIUICIIBHO-TIOCIEA0BATEIBHO B CO-
npoBOXieHUU curHana C.

Kaxnpii mocnenyrommi Koja CpaBHHU-
BaeTcsa ¢ mpeapiaymumM. Eciu pesyiib-
TaT CpaBHEHUS OOJbIINE HYJIS, TO K BbI-
xogHOMY kKoay D uHKpeMeHTupyercs
€IMHUILIA, €CJIU MEHBIIE, TO UHKPEMEH-
THUPOBAHMS HE MPOUCXOUT.

ITocne noctymuenust 16 KoaoB pe3yib-
TaT UHKPEMEHTHUPOBAHUS BBIJIACTCS HA
BbIXOJBI D, mpu 3tom Y = 1.
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IO) Ila IZ) 13

Harypanbabii 11BO-
nunbii  koxm (I —
MJIAIITUN pas3psii)

TaktupoBanue

Brixon ycrpoiicta

=190

Ynpapiadromuii Bbl-
X0]1

ITpousBoautcsa yctanopka D = 0, Y =
0.

Koawr Iy, I;, I, I3 mocrynator Ha BXon
MOCJIEIOBATEIIBHO B COIPOBOKJICHUH
curnaia C.

Kaxnpiii nmocnenyroommi Koja CpaBHHU-
BaeTcsa ¢ mpenpiaymumM. Eciu pesyiib-
TaT CpaBHEHUS OOJbIINE HYJIS, TO K BbI-
xogHOMY koay D uHKpeMeHTupyercs
€IMHUILIA, €CJIU MEHBIIE, TO UHKPEMEH-
THUPOBAHUS HE IPOUCXOUT.

[Tocne noctymienus 4 KOAOB pe3yJib-
TaT UHKPEMEHTHUPOBAHUS BBIJIACTCS HA
BbIXOJBI D, mpu 3tom Y = 1.
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9, Ip, 11, I, I5 Harypanbnsiii  a8o- | Kogwr Iy, I;, I, I3 moctynaror Ha BXoa
23 nuHblii ko (Ip — | mapaymenbHO-MOCAEA0BATENIBHO B CO-
MJIAIITUN pas3psii) pOBOXeHNUU curHainoB C u V.
\Y Ypasnsromuii B cnyuae, ecnmu V = 0, npousBoaurcs
BXOJI BBIYMTAHHE U3 KOJA C YETHBIM HOMeE-
C TakTupoBanue pOM KOJa C HEYETHBIM HOMEpOM. B
D Beixox yerpolicTBa | ciaydae, ecid V. = 1, npoM3BOAUTCA
BBIYNTAHHE W3 KOJAa C HEYCTHBIM HO-
MEpPOM KOJIa C YETHBIM HOMEPOM.
KonnuecTBO OTpULIATENIBHBIX PE3YJib-
TaToB nojcunuThiBacTcsa. Ha Beixoasr D
BBIBOJUTCS 3HAUEHHE KOJa ITOCHE II0-
cTyrieHust 16 KooB.
10, I, I1, L, I | Harypaneneii  gBo- | Kox Iy, I;, I, Is moctynaer Ha enusn-
24 nunbii  koa (I — | CTBEHHBIM BXOJ MOCJEJIOBATEILHO B
MJIaIIINNA pa3psin) conpoBoXxaeHun curHanos C, u V.
Vv Ynpansroumuii B ciyuae, ecnu V = 0, npousBoautcs
BXOJI BBIYNTAHHE W3 KOJAa C HEYCTHBIM HO-
C TakTupoBaHue MEpOM KOJa C YETHbIM HOMepoM. B
D Beixon ycrpolicTBa | Ciiydae, ecnmd V = 1, OpOU3BOAMTCS
BBIYUTAHUE W3 C YETHBIM HOMEPOM KO-
Jla C HEYETHBIM HOMEPOM.
KonuuectBo pe3ynbTatoB OONBIIMX,
WU PABHBIX HYIIO MOJACUYUTHIBACTCS.
Ha Beixoasl D BeIBOAWUTCS 3HAUYCHHE
rocje noctyrieHus 12 Kojaos.
11, | oo, Io1, Loo, Iz | JlOmOMHUTEIBHBIM ITpousBoautcsa yctanoBka D = 0, V =
25 nBowdHbIM  konm Iy | O.
(103 — 3HAKOBBIN KOI[LI (I()(), I()l, 102, 103) n (Il(), I]], 112,
paspsin) I;3) moctynmaroT Ha ABa BXoJa MoOCIe-
Lo, Ii1, Lio, 113 | JlOOSTHUTENBHBIN JIOBATEJIbHO-MIAPAJUIENBHO, HA4YUHAsA C
IBOWYHEIA kox I; | muagmux paspsaos. [IpousBogurcs ux
(I;3 — 3HaKOBBIN | CYMMHUpOBaHuE. Pe3ynpTaThl BbIIAIOT-
paspsin) Cs Ha BBIXOJbI D B mapanienbHOM KO-
C TakTupoBaHue ae.
D Brixon ycrpoiictea | Ecimu mocne cymmupoBanus copmu-
V praBH}IIOH_II/Iﬁ BEI- | POBAHO XOTs OBI OJTHO OTPHULIATCIIBHOC
X0 nepenonnenne, To D = 0000, V=1 u
YCTPOMCTBO MPEKpaIaeT padoTy.
12, | oo, Io1, Loo, 1oz | JlomomHUTEIRHBIM ITo Bxoay R mpowns3BoanTCs HavabHas
26 IBOWYHBIA koA Iy | yctaHOBKa cxemsl, ipu 3TomM D =0, V
(Ip3 — 3HakoBbIit | = 0.
paspsn) Komer (Ino, To1, Toz, To3) m (Iig, Lii, Tio,

22



IlOa I115 1129 I13

JIOTIOJTHUTETbHBIN
IBOMYHBIA koxm [
(I, — 3HaKoBBIU

paspsin)

TakTupoBanue

C6poc

Brixon ycrpoiicTBa

<D=

Ynpapidromuii Bbl-
X0J1

I;3) mocTymaroT Ha BXOJBI MOCJIEIOBA-
TEeIBHO-TIAPAJUICIBHO,  HAadyWHAs  C
MIaaImMX pa3psaaos. [IponsBogutces ux
CyMMHUpOBaHHE. Pe3yiabTaThl BBIIAIOT-
Cs Ha BBIXOJbI D B mapasienbHOM KO-
Ie.

Ecau mocne cymmupoBanus chopmu-
POBAHO XOTsI ObI OJTHO TTOJIOKUTEITHHOE
nepenoyiHeHue, To D = 0000, V=1 nu
YCTPONCTBO MIPEKpaniaeT padoTy.

13, | Too, Io1, Loz, los | HaTypaneuslii  nBo- | IIpousBoautcs yctanoBka D =0, Y, =
27 nubbli ko Iy (Ino — | 0, Y, =0.
MJIAIITUN pas3psii) Konbr (Iog, o1, Toz, Toz) 0 (Lyg, Iiy, 1o,
Lo, 111, L1z, 113 | HaTypanbsbiit  nBo- | I;3) mocTynaroT Ha BXOABI IOCIEN0BA-
naHblid kox I; (I — | TENBHO-IIApaUIEIbHO,  HAa4YuHAsA  C
MJIAJIITUN pa3psiz) MJIAJIIIEr0 pa3psjia, B COMPOBOXKICHUN
C TakTupoBaHue curHasia C, TaKTUPYIOIIETO MOCTYILIE-
R C6poc HHEe OUTOB.
Dy, Dy, D,, D5 | BeixoaHoii K01 YcTpoicTBO BBINOJHIET 16 cymMMHpO-
Y Uupukatop  mepe- BAHWW, KaXIbld pa3 BbIJIaBas HA BbI-
MOTHEHUS XObl mapajuiesibHbld kox Dy, Dy, D,,
D;u Y, = 1, koTOpbIii TIepeKIIOYaeTCs
B HOJIb MOCJIE MOCTYIUIEHUS] OYEPEIHO-
ro takta. Eciu B pe3ynbTaTe CyMMH-
pOBaHUsI TPOUCXOJUT TEPETOJTHEHHUE,
TO Do, Dl, Dz, D3 = OOOO, Y2 =1lmu
YCTPOMCTBO MpEKpaiaeT padboTy
14, Iy, I}, I, I | Hatypanbnsiit  aBo- | [IpousBoautcst yctanoBka D = 0, Y =
28 nunbii kox Iy (I — | O.
MJIAJIIUN pa3psiz) Koast (Iy, Iy, I, I3) mocTynarot Ha Bxox
C TakTupoBaHue MOCIEeI0BAaTEIbHO, HAUYMHAsl CO CTap-
Dy, Dy, D,, D; | BeixoaHoi Ko LIEro pa3psaa, B COMPOBOXKICHUU CUT-
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Y Nupukarop  mepe-

IIOJIHCHMUA

Hanma C, TaKTUPYIOUIErO MOCTYIUICHUE
OUTOB.

[IpousBoauTCs CYMMHPOBAHHE CO-
JNEPKUMOTO YCTPOMCTBA C KOJIOM,
UMEIOIINM YE€THBIA HOMEp, U BBIYUTA-
HHUE U3 COAEPHKUMOTO KOJIa, UMEIOIIIE-
IO HEYETHBIN HOMED.

Pesynprar BbImaeTcs Ha BBIXOIBI D,
D,, D,, D; nmapauiensHo mnocine mno-
CTYIUICHUSI Ha BXOJbl 8-MHU TOCJENO0-
BaTEJILHOCTEH.

Ecnmu nmociie cyMMupoBaHus MpOUCXO-
JUT XOTs ObI OJTHO TIEPENOJHEHNE, T10-
JOXKUTEIBHOE WM OTPULIATEIIBHOE, TO
Dy, Dy, D, D3 = 0000, Y = 1u yctpoii-
CTBO MPEKpaIniaeT padory

Tabm. I1.2
Tunbl TOrMYECKUX YCTPOUCTB JIJISl peasiu3alii SJIEMEHTOB
MaMSITH ¥ KOMOWHAITMOHHBIX CXEM.
No basuc kowm- bazuc aie- No basuc kom- basuc sie-
B. OWHAIMOH- MEHTOB T1a- | BapWaHTa | OWHAIMOH- | MEHTOB Ma-
HBIX CXEM MSITU HBIX CXEM MSITU
1,7,13, Itpux RSC- 4,10, 16, Crpenka JKC-
19 e depa 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 e depa TPUTTED 24 [Tupca
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