Jemmgparopsl. Knaccupukanus. OcHoBHbIe napaMeTpbl. Beimosnsemblie pynxkuun. Hapamusanue.

Hdewugppamop — byHKIHOHANBHBIM — y3el KOMOHHAIIMOHHOTO THIA, NPEOOpPa3yIOMUil Kaxaplii Habop
JIBOMYHBIX BXOJHBIX CHUTHAJIOB B aKTUBHBIA CUTHAI HA BBIXOJE (TOJBKO OJHMH) COOTBETCTBYIOIIEM 3TOMY JIBOMYHOMY
Habopy. Uucino BHIXOIOB PaBHO pa3pelIeHHOMY KOJWYECTBY BXOIHBIX HaOopoB. B memmdparope ¢ n Bxomamu u N

seixogamu: N <2". Eciu N = 2" -nemmdparop nomusrii, eciu N < 2" - neronusiii.

Kaxnp1it HaOOp BXOJHBIX CUT'HAJIOB MOKHO ITOCTABUTh B COOTBETCTBUE N-Pa3psiJHOMY ABOMYHOMY YHCIY.

B o6mem cimyuae o6osnaueHne DC n-N. Cxemsl moctpoenuss DC: nunHelHble, MHOTOCTYIEHYATBIE U
MUpaMUJIATEHBIE.

OyHKIMOHMPOBaHUE N-BXOJOBOTO JeIn(paTopa Ompenensercss Tadmuued UCTUHHOCTH. HHQopManuoHHbBIE
BXOJIBI 9aCTO HA3BIBAIOTCA aapecHBIMU U o0o3Havarores ALA2,...

Bxosst Bhixoist Fo =EN-An1-Anz-- A A Ao,

- FL=EN-Ans-Anz-- A A A

EN [Au ... |AL |A |[Fo |F1 [Fao |
l ....................

0 X X X 0 0 0 0 Fya=EN-A LA AA-A,

1 |0 o |o |1 0O 0O O 1)

1 0 0 1 0 1 0 0

1 0 1 0 0 0 0 0

ol e 1 lo o |0 |1

e A =0,n- 1) IBOMUHBIC CHTHAmbI Ha Bxomax nemmdparopa, F;(j=1,N —1)- Bexomssie curnaser

(pyakumu) nemmdpartopa, EN- curman paspemeHuss pabotel gemmdparopa (EN—O — BCE BBIXOIHBIE CHTHAIBI
HeaktuBHbIe, EN=1 — DC BBINOTHSET CBOIO (PYHKIIHIO)

3anuceiBas B 6asuce «MJI-HE» FO =ENv An—l Vv An—2 V...V Al Vv AO ,

FN_l:ﬁ\/xn_l\/ﬂn—Z\/...\/Z\lVZ\O (2)

Komnakrueiii sun: F. = EN-m., J = (0, N —1), rae M= Mj(An1; An-2;...; Ag)— KOHCTUTYCHTA €INHUIIBI,

j- HOMep Habopa, Ha KOTOPOM M paBHA CMHHMIIE.
Mapamempsbi dewughpamopa.

- KOJHMYECTBO aJPECHBIX BXOJOB N;

- KOJMYeCcTBO BEIXOA0B N;

- BXOJbI pazpemnieHus padoTsl EN,;

Crarndeckue napaMeTpsl: (B OOJIBIIMHCTBE ONPEACIISIIOTCS 3JIEMEHTHOH 0a30i).

- motpebisieMasi MOIIHOCTh PIOT (3aBHCUT OT 3JIEMEHTHOM MOITHOCTH U CTPYKTYPHI)

JluHaMHWYECKHE MapaMeTphl: BpEMEHA 3aJICPIKKH pacnpOCTpaHeHH;I CUTHAJIA TI0 K&KIOMY TPaKTy OT aJpecHOr0 BXOZa /0

BBIX0Ja, TO Pa3pelIalollero BXoaa 10 BbIXOJa, t 30.p ¥ t 30.p >TAKHE KaK BXOJHBIE U BBIXOJHBIE TOKH M HANPSDKEHHSA

sorudeckux “0” u “1”, HanpsKEHUs! JOMMYCTHUMBIX CTATUYECKUX TTOMEX U, TIOM ,U 110M -

1,0
- AAHAMUYCCKUC MapaMeTpbl: BPpEMCHA 3aACPKKH paCpOCTPAHCHUA CUTHAJIA IMPU BKIIFOYCHUHN WU BBIKIIFOUCHUN tga.p u

t g(’),lp , XapakTepHu3ylouye ObicTpoaeicTBrE Aemuparopa.
BricTpozeticTBre U moTpebiisieMasi MOITHOCTh 3aBUCST KaK OT UCIIOJIb3YEMOM AJIEMEHTHON 0a3bl, TaK U OT
(hYHKITMOHAIBHOM CXeMBI Aemu(paTopa, ONpeaeIsseMoil CT0oCOO0M ero MOCTPOSHUS M KOJMYECTBOM BBIXOJIOB.
®yHKYuu Cewughpamopa:
- coOcTBeHHO aemudpaTop,
- IeMyJbTHILIEKCOp (MMPH HATMIUHU BXOJa pa3pelieHus),
- QopmupoBareis mpon3BoiabHON GyHkunn @AJl npu nocTpoeHNH KOMOMHAIIMOHHBIX Y3JI0B.
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Hapamusanue nemngparopos.

HapamyBanye nporcXoauT o KackagHoi cxeme.
1) Onpenenutpb KoaudecTBO cryrnenei DC (KoIM4ecTBO KacKaaoB).
2) OnpeaenuTb KOJMYECTBO 3JIEMEHTAPHBIX JeMH(pPaToOpoB B KAXKIOM U3 KaCKaI0B.
3) OmpexnenuTb NOPSIOK COSMHEHHUS U TI01a41 CUTHAJIOB HA KacKabl.

n
1)P:

ml - KOJIMYECTBO CTYIEHEM.

2) OmnpeneneHre HAYUHACTCS C TIOCTSTHETO (BBIXOTHOTO) KacKasa.

N N N

N1 ! N12 ! N13 ImoKa He cTaHeT <I.

4) Kaxaplii Kackaj ympasiaseTcs Nl aapecHbIM CHTHAIOM, MPHYEM BCSKas CTYINCHb YIPABISETCS MIIAINIAM
paspsiioM aJpecHOro Koja, 3TH MIIAJIIKME pa3psbl MMOJAIOTCS Ha BCE aJPECHBIC BXOMABI BCEX ACmU(PaTOpOB
BBIXOJTHOM cTynenu. Clenyronmil Kacka OMMCHIBACTCS CISAYIONMICH rpynoi curHaioB N1. BeIXoaHbIE CUTHATIBI
MIPEIBBIXOTHOM CTYTIEHU YNPaBISAIOT 1Mo BxoaaMm EN nemmdparopaMu BEIXOTHOM CTYTIEHH.

DC n1-N1 (3-8), DC n-N (7-128), S = }1{ = F{ =2

nl 3
N w8
N1 8
P 16
:—:—:2
“1'N1 8
_Pa

—g— 3HauuT 1
“2 N1 8

IMudpartopsl. [Ipuopurernsie mmpparopel. Cunres. HapammBanue.

Ulucppamop — ¢GyHKIMOHANBHBIA y3el KOMOMHAIIMOHHOTO TuMa, (opMupyrommidi Ha Beixoge 2/2-10 ko
aKTUBU3MPOBAHHOTO BXoJa. TakuMm oOpa3om, mudpaTop - 3T0 KOMOMHAIMOHHOE YCTPOHCTBO, peaau3yroniee 00paTHyIO
nemmdparopy gyuknuto. [ludpartop (coder) BeimonHgeT QyHKINIO TPeoOpa30BaHNs YHAPHOTO KOJIAa B JBOMYHBIN. [Ipu
noJlaue CHTHaja Ha OJMH M3 BXOJOB (00s3aTeNbHO HA OJIMH, HE OoJiee) Ha BBIXOJIE TMOSBIISIETCS JJBOMYHBIA KOJl HOMepa
aKTHBHOTO BXOJIA.

El — pa3pemenne Bxoma. EO —

1@ gl ©p pa3pelIeHne BbIXO/A. I3 |12 |11 |10 | Al|AOQ
m__11 1 | A0 13 o 0 [0 |0 |1 [0 |0
2 ¢ 12 0 [0 [1 |0 [0 |1
13 |3 2 LM

14 4 0 1 |0 0 |1 |0
15 |5 4| h2 1 L1 e 1 |o [o Jo |1 |1
ﬁ — -j‘: e Al=13+12 A0=I3+I1

Henocrartok: ecth HEUCIIOJIB3YyEMBIC COCTOSHUSA.

MeTtoanka HapamBaHus
1. Bxojpl pazbuBarotcs 1o rpymmam. [IpuoputeTsl Ha3HAYAIOTCS ¥ BXOJaM M IPYIIIaM.
2. Kaxpgas rpymnna BXoJ0B 00pa3yercsi CBOMM MH(PaTopoM.
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3. Beixog EO mmdparopa crapieii rpymisl o0beauHseTcs co BxoaoMm El mudparopa crnenyromeit miammieit
TPYTIIEL.

4. Ha Bxox El mmdparopa crapiueit rpymisl moJaeTcsi CUTHAN pa3peleHus padoThl.

OnHoMMeHHbIE aipecHble BX0Abl 00beauHsroTes mo NIJIN.

Ha Beixomax cxem WJIM ¢opmupyeTcs TBOMYHBIN KOJ aKTUBHOTO KOJa B TaHHOH Trpymie. Eciii He akTHBEH HU OJTMH

U3 BX0/I0B, TO Ha Bbixoje cxem MJIN popmupyercst curaan «0».

5. Crapmue paspsaasl DC onpenensitores curnanamu GS.

AxrtuBHblil curHan GS oxHoro m3 mm@PaTopoB ONpeaeseT aKTHBH3UPOBAHHYIO TPYIIY, T.€. CTapIIke pa3psibl

KOJIOB.

[Tpumeuanme: mmdparop ¢ TpeMs COCTOSHUSAMH IMO3BOJIAECT MCKIIOUHTH Mcnonb3oBanue MJIM mpu oObenuHeHun

BBIXO/IOB.

lpuopumemHsblli wughpamop- BxogaM

NPUCBAUBACTCS MPUOPUTET- BXOA C HaUOOJIBIIMM ! E: = AL
HOMEpPOM UMeeT 0oJiee BBICOKHI MPUOPUTET, B HEM Ha A
BeIXozie ¢opmupyercs 2/2-10 xom, aKTHBU3UPYEMBIi 42 IV
BXOJOM C OOJBIIMM MPUOPUTETOM. IDTO PEanu3yeTCst ;1 3
JIOIOJIHUTENLHON JIOrnueckoi cxemoii. OHa BBIIEIIET I_ EI| 0 [0
aKTHBHBIN YPOBCHb CTapIEro BXoma Jyisi 00ecrieueHuUs J
ycnoBus paboTococoOHOCTH mudpaTopa (TONBKO OJUH — I EO
YPOBEHb Ha BXOJIC AKTHBHBINM). YPOBHH CHTHAJIOB Ha GS '
OCTAJIbHBIX BXOJAaxX CXeMod wurHopupyrorca. Cxema A, 1 |42
BBIJICJICHUSI CTPOMTCSI Ha KOHBIOHKTOPAaX M MHBEPTOpax Agf— o>
TakuM 00pa3oM, YTOOBI JIFO0OE YMCIIO CTapIIuX HYJICH, =71 1 | 40
00pa30BbIBas MOCJIC HHBEPTOPOB JIOTHYESCKUE CAUHHMIIBI, I_
HE BJIMSIO Ha PabOTy KOHBIOHKTOPOB B IIEMH MIIAIIINX J
BxoqioB. JltobGast camas crapmias eguHHNA (IOCie — I EO 1 AY
MHBEPTOPA - JIOTMYECKHUI HOJIb) 3aITUPAET KOHBIOHKTOPBI GS
MUIQ/IIIAX BXOJIOB. A,
El —Bxon pa3perienus paboTHI. Aq
GS - rpymmosoi#i Beixon, GS=1 ecnu akTHBHU3UPOBaH Il 2 | 2o e
xots 06l 1 BXOz. |_ 1 Ay
EO — enable output, EO =1 eciu He aKkTHBU3UPOBAH HH J
OJIMH BXOJ nemmudparopa. —! EO
GS
A= e vt
Al—=~ « -
—IFr| 3 |40
EI[17 (161514131211 [10[A2 [AL[A0[GS [EO ||| G3][G2 |Gl GO A4|A3
0 [ X |[X |[X |x |x |x |x |x |0 0 |0 |0 0 0 10 J0 |1 O |O
1 Jo]o]oJo]o]oJoo]o [o Jo [z [z [[f9JO |1 10 JO |1
1 [o]oJojojo oo 1o Jo |o |1 [o ||t@ 1 0 jO |1 JO
1 Jo]o]oJo oo |1 |x]o |o |z |1 Jo |[LL 10 JO JO |1 |1
1 /0 (0|0 |0 [0 |1 |x [x |O 1 10 1 0 A2=EI(17+ 16+ I5+ 14)
1 |0 |0 |0 |0 |1 |x |x |x |0 1 1 1 0 Al1=EI(I7+16+notI5*notl4*13+notI5*notl4*12)
1 /oo o 21 IxIxIxIx1Il12 o |o 1 0 AO=EI(I7+notl6*I5+notl6*notl4*13
1 lolo |1 [x Ix Ix Ix Ix 11 (o 1 11 To +notl6*notl4*notl2*11)
1 10 11 1x 1x Ix Ix Ix Ix 1 1 0 1 0 EO:EI:X not | i, i=0..7
1 |1 |x |[x |x |x |x [x [x |1 |1 |1 |1 |O GS=EI*notEQ




IIpeoopazoBaresn kogoB JAK-JAK.

4, =a-2"+.+a,-2" = ((.(a,,2+a,,)-2+..)2+a)-2+a,
Toprepa

1. HCHCHI/IG Ha 2 I[aéT OCTaTOK OT ACJICHUA. Ono pcain30BaHO CABUI'OM.

2. Ecnu enuHWUIA TIepeceKaeT TpaHuIlbl pa3psSAHON CeTKH, Hy)KHa KOPPEKIHs, OHA acT §, a Jjanee, Imociie BEIYUTaHus 3,

nosryuutces 5. IIpuzHak KOppeKLIUu- MEPEHOC U3 OAHOM TETPaJIbl B APYTYIO.

[Ipumep uncno 576. Ilpencrasum B JIJIK 8421.

NcxogHoe
4mncno 0101 0111| 0110
0010( 1011| 1011
koppekuus (-3) | 0010 1000| 1000 0 |288
0001| 0100| 0100| 0 {144
0000 1010 0010
koppekuus (-3) | 0000] 0111] 0010] 0 |72
0000 0011| 1001
Koppekuums (-3) | 0000] 0011] 0110] 0 |36
0000 0001| 1011
0000| 0001| 1000| 0 |18
Koppekums (-3) | 0000] 0000| 1100
0000| 0000| 1001/ 0 |9
0000 0000| 0100| 1 |4
0000 0000 0010| 0 |2
0000 0000| 0001| O |1
0000 0000| 0000| 1 |0

Koppeknus tpeGyercs, Korja enrHUIA TIEpECeKaeT TPAHUILy Pa3psaoB
— OTHUMAEM OT TOU TETPaJbl TPOUKY.

s BeIONTHEHUST TIEpeBOia TPEOYIOTCSI ONepaluy ACICHUS] CBOAMMBIC
K CIIBUT'Y, OIIPEAEICHUSI OCTATKa, KOTOPBIM SBJISIETCS MIIAIIINM pa3psiy
cABUraeMoro uucia W koppekuusa. Koppektupyercs Tterpajga, B
KOTOPYIO TIEPEHOCUTCS CAWHMIIA W3 CcTapimeid Terpaabl. OJta 1
npruoOpeTaeT Bec 8, a JOJHKHA UMETh BEC 5, MOITOMY BBIUMTAEM M3 STOH
TeTpaasl 3.

Tabnuila HICTHHHOCTH JIEMEHTApPHOTO Mpeodpa3oBaTels

X4|X3|X2|X1/Y4|Y3|Y2|Y1
0/0j0]0]0O|0O|0O]O
0/0jO0]|1]0]0O]O]1
0/0|1]0]0|0|1]O
0/0j1]1]0]0]1]1
0/[1]0]|0]0|1]0]O
110[{0]0]0]1]0]1
110[{0[1]0]1]1]0
1{0[1]0]O0O|1]1]1
110[1]1]1]0]0]0
1{1]/0]0]1]0]0]1

-

Y =

0101
0110
0111
1101
1110
1111

X,eciu X, =0 unu 0< X <4
X —=3,ecru X, =1 unu 8< X <12

Heucnons3yembie HaGOpHI:

=5
=6
=7
=13
=14
=15

T.k. cxeMa KackajJHas, TO 3aJlepaKKa paclpoCTPaHEHUs] CyMMUPYETCS.
B uHTErpasbHOM HCIIOTHEHNH HET npeobpas3oBaTeneil ¢ 4 Bxonamu u 4 Beixoaamu, ectb K15511P6.

X,ecmu 0< X <4
X —=3,ecnmu 8< X <12
X —6,ecmu 16< X <20
X =9,ecmu 24< X <28

Peanmuzamms Takoro mpeodpaszoBarens Ha ocHoBe 113V,



[13V: 32x8 — 32 BochMUpPA3psAIHEIX cioBa. T.¢. 3amuckiBaeTcs 32 Gaiira.
CHauasa CTpOMM CXeMy Ha 4-X BXOJIOBEIX IIpeo0pa3oBaTeIisiX, a 3aTeM 3aMEHsIEM IMapy WX Ha MATHBXOI0BEIH [1P6.
K155I1P6 M.6. ucnions30BaH [uisl MpeoOpa3oBaHus MPABUIIBHOMN IPOOH M3 IBOMYHOM CUCTEMBI B IBOUYHO JIECATHYHYIO.

IIpeodpa3zoBartenu konos AK-TIK.

no cxeme
A=a 2" +.+3,-2° = (((a,,-2+a,,)-2+..)-2+a)-2+a,

TI'opnepa
HBG ornepanunu: YMHOXKCHUC HA 2u l'[pI/I6aBJ'ICHI/Ie JABOMYHOI'O YMCJIia, T.C. 0 mu 1. YMHOKeHME HA 2 — 3TO CABUI BJICBO Ha
onuH paszpsia. Camo mpeoOpa3oBaHie BBHITONTHICTCS B JBOMYHO-ISCATUIHOW Pa3psIHON CETKE IMOKAacKaaHO (OJMH KacKa
BEITIONHSET TOJBKO ONHY omepamnuio). IIpu caBure umcia, ecay MPOUCXOAWT mpeaada «1» w3 muaamed TeTpagsl B
crapuryto, TpeOyercs koppekuus. IIpeodpasosanme JIK B JIJIK cBOIUTCS K BBEACHHIO JIBOMYHOTO YKCIA B JIBOMYHO-
ACCATUY. CCTKY, HauYWHasA CO CBOUX CTapLIUX pa3psaaoB. A BBCACHUC JABOUYHOI'O 4YHCIAa HNPOUCXOAUT CO CTOPOHLBI
MJIQJIIIKX Pa3psAI0B JBOMYHO-IECSITUYHOTO YHCIIA.
IMpumep: 11011010(2)->218(2/10)

10/\2 10 1 AHaJ'H/ITI/I‘{eCKOC BBIpAXCHUA JJIA npeo6pa30BaH1/m:
0001 | 1011010, caBur X,ecmu 0< X <4
0011 | 011010 =
o CABHT X +3,eciu 5< X <9

0000 | 0000 | 0110 | 11010, xoppekuus
0000 | 0000 | 1001 | 11010, cxBUT
0000 1| 0011 | 1010, caBur

0010 | 0111 | 010, xoppekuus
0010 | 1010 | 010, coBur

0000 | 0101 | 0100 | 10, koppeKius
1000 | 0100 | 10, cour

0001 | 0000 | 1001 | O, koppekuus
0001 | 0000 | 1100 | O, caBur

0010 | 0001 | 1000 | Bceé!

[Ipeoodpazosarens K155I1P7:

Y] Llevl1F—11 XIM1 11r & X,ecnmu 0< X <4
2 1l 1H2 1 =1 X142 1 1l X +3,eciu 5< X <9
3—1lxv[1H?2 1 H4l 4F—13 X344 ! _1:: X +6,eciu 10< X <14
Y4 —2 1 144 4Hs8 Sb—yv4 X418 4 _173 Y =9 X+9,ecnu 15< X <19
Xs—4| 48| |5 vs X516 3 _1: X +12,ecnu 20< X <24
J: 8l |3 Y6 —OEN }g :;ﬁ X +15,ectu 25< X <28
- X +18,ecnu 29< X <31

[TP6 moxeT OBITh MCTIONB30BaH s MpeodpaszoBanus 1enbix yrcen u3 IJIK B JIK u npaBunbabx apobeit n3 JAK B JJJK.
A TIP7 mpemnaznaueH ans mpeoOpasoBanusi mensix uucen w3 JK B JJIK m Moxer ObITh HCIIONB30BaH s
npeoOpa3oBaHus NpaBWIbHBIX Apodeit n3 1K B JIK.

[Ipumeuanue: xorga roBopuM o JIK, To mMeeM B BHIy TOJBKO OIWH — ¢ Becamu 8421, T.K. oH HamOoiiee ynoOeH s
mpeoOpa3oBaHusl.

KoHTpoJib 10 4eTHOCTH/HEYeTHOCTH U KOOy XeMMHHTIa. CXeMbl KOHTPOJIS.

KonTposb — nmpoBepka npaBuIbHOCTH (yHKIMK. Pa3inuaroT anmapaTHyo (C MOMOIIBIO 1yOIMpOBaHMS armapaTypbl
WIM Tapaule]IbHBIM pElIeHUe 3a/a4dl - OCYIIECTBIIACTCS BO BPEMs BBHITIOJHEHHS 3a7add) U IPOTrPaMMHYIO(TIPOCUET
TECTOBOM 3aj1auu, HO HY)KHO BpeMs + maMsTh). Pe3ysibTaToM IPOBEPKH M.0.:

1. o6HapyxeHne OJMHOYHBIX OITHOOK

2. o0OHapy)XeHHUE U HCIIPaBICHUE OAMHOYHBIX OLTHOOK

3. oOHapy)XeHHE U HCIIPABIICHUE OJMHOYHBIX OMIUOOK U OIMMOOK OOJBIIEH KpaTHOCTH

[NapuTter- COOTBETCTBHE YETHBIN/HEUETHBIM.




KoHTpoJib o HeyeTHOCTH
Jua xoHTponsi mepenadn WHGOPMAIMH TEpeJaBacMOe CIIOBO Ha MEpeqaroield CTOpPOHE OMONHAETCS KOHTPOJIHHBIM
paspsjom. B Hero 3anuckiBaetcs 0 wiu 1 Tak, 9TOOBI YMCIIO €IUHUI] B KOJJOBOM CIIOBE ObLITO HEYSTHBIM (MJIH YSTHBIM JJIs
KOHTPOJIS TT0 YSTHOCTH).

Nudopmannonnoe cioso D,D;D.D,D,D,D, D, , xonTponsuslii paspsn o .

Konosoe croso D,D,D.D,D,D,D,D «x .

KOHTpO/Ib 10 HEYETHOCTH WCIONB3yeTCsl Yalle, T.K. MPH KOHTPOJC MO YETHOCTH HEBO3MOXKHO OTJIHYHTH BEPHYIO
nepezady OT OTCYTCTBHS Iepefaun (Hanpumep, npu paspbise auHun): 0000 — yeTHOE YNCII0 eUHHMIL.

Ha HpHeMHOﬁ CTOPOHE KOJOBOC CJIOBO IMPOBCPACTCA HaA YETHOCTL/HEYETHOCTD. IIJ'I)I OMPEACIICHUA YETHOCTH/HEUYETHOCTH B
pa3pgaaax CiioBa CIIy»XaT y3Jibl, KOTOPbIC HA3bIBAIOTCA Y3JIaMH CBEPTKU.

3HayeHnWe « NpH KOHTpoie no HewerHoctdH o =k, rne F; - ¢ynkuma wernoctn (F; =1, ecim ymcno emuuun B
paspsiaax nHPOPMALMOHHOTO ClIOBa 4eTHO). IIpu konTtpone mo yetHoctn o = F, rne K - ¢ynkuus newernoctu. s
ompeneneuus  F, ucmoms3yror cnoxenune no mogymo 2: =D, @D, ®D, @D, ®D,®D,®D, ®D,, F,=F,.

CnoxxeHue 1o MOJYJII0 2 HE MUHUMU3HUPYETCSL.

F=((((((D,®D,)®D,)®@D,)®D,)®D,)®D,)®D, - nocienosarenbHas peaansarusi.

DT — Bpewms 3anepkku pacnpoCTpaHEHHs CBEPTKHM 3aBUCHMT OT
Ds = -1 BPEMEHH 3aJIEP;KKU pacnpocTpaHeHus B JID cioxenus no
DS o] —

=1 : =(n- — —
D4 = [ MOJYJIIO 2 tzo.p.ce - (n 1)t30.p.c.'1 —7t3o.p.m ' n

- n=8

D3 | =1
D2 - KOJMYECTBO DPa3pAnoB HH(OpMalMOHHOro ciosa. Jlis
D1 =4 1 ln MTOBBILICHHS OBICTPOIEHCTBUS HCIOJIb3YIOT HE
Do —1_; | | TapalieabHoe, @  MOCJIEIO0BATENbHOEC  BKIIIOYCHHE
EQ 9JIEMCHTOB.

F=(D,®D,)®(D,®D,))®((D,®D,)® (D, ®D,)) - nupamuznansHas cxema.

07— K155112 ESSSIIS O-odd, E-even, E-enable. OE —
Dé | TIP15331I1S

-1 paspemeHue HedetHoctn, EE —
DS Nl | DI | M2 DI| 2k JEeTHOCTH
LUC F1 —o —o |ek+y T
. =1 1 i Y PO — paritet odd (BeIxog
pr —1=1 |, I - — POl— -2 PO} HeueTHoctn), PE — paritet even

= 3— o (BBIXOX YETHOCTH).
D1 i —- PEl— PE |
Do — - OF

-1 FE OE

EO

tsf).p.cs = (Iog2 n)txd.p.c,z :3t3().p.c.1
n=8

O603HaueHUE CXEM CBEPTKH

7
Brixozsl B3aumuo oproronansisl. PO=0E® DI0O® DI1®...&DI7=0E® Z:*Dli )
i=0
Bxox OE ucnons3yeTcs [uist yIpaBIeHHsS MEKPOCXEMOM M TIEPEBOA €€ B PEKUM YE€THOCTH/HEUETHOCTH U HAPALIUBAHMS
CXEMBI.

7 7
OE=0: PO = Z*Dh - pynxuus veuernoctu. OE=1: PO = Z:"‘Dli - (YHKIHSI YETHOCTH.
i=0 i=0
[Tpu OE=0 3Ha4yeHus1 BHIXO/IOB COBIAJIAIOT CO CMBICIIOBEIMH Ha3BAHUSIMHU.
OyHKIMOHATIbHAS cXeMa KOHTPOJISI [0 HEYETHOCTH.
Kaxnpiii 6aiiT cHabxaeTcst KOHTPOJIBHBIM Pa3psioM, AJsl KOTOPOTO HaJo chOpMUPOBATH KOHTPOJIBHOE 3HAYCHUE OUTA.
DI0..DI7 — undopmaimoHHOE CIOBO.
& — JOTIOJTHUTENbHBIN pa3ps/l.
DI[7..0] DI0..DI7a — komoBoe C0BO.
Ecnu Ha npuHMMaromei cropoHe
PO=1 — mepemaua BepHas MIpU AONMYLUICHUH OJMHOYHOM
OomMOKY (TBOHHBIC HE JIOBUT)

HE']]E',HZ'IKIIII.[EIH CTOPOHA ]-[]]I-]I-II-]I\rIZ'IKIIII.[EIH CTOPOHA

DI |02
DI[7..0] |0

DI |M2
0

(@))]

PO PO

=
JoiHg ceaza |




PO=0 — mnepemaua HeBepHas, TOTJa HEBEPHOE CJIOBO MOXKET HCKIIOYATBCA W3 00paOOTKH, JHMOO 3ampaiiuBacTCs
MOBTOpHAs Tiepeiaya.

CxeMa KOHTPOJISI 0 KOAy X3MMHUHIa. OCHOBaHA HA MHOTOKPATHOM KOHTPOJIE 10 HEYETHOCTH.
[To3Bonsier OOHApPYX HUTh M HMCIPABUTh OAMHOYHBIE OMIMOKH, a C MOMOILIBI0 MOAW(MUIMPOBAHHOTO KoJa XOMMHHIA
0OHApYXHUTh OUIHOKHU OOJIBIIE KPATHOCTH M OCYILIECTBUTH KOHTPOJIb BCETO CIIOBA.
JlonycTrM, YTO WH(POPMAIMOHHOE CIIOBO COACPNKUT M paspsimoB. K- 4HCIO KOHTPOJBHBIX Pa3psIOBKOTOPOE HAJO
OmpeAeuTh. N=M+K — 9UCII0 pa3psaoB KOJIOBOTO CIIOBA.
K momxHO OBITH TakuM, YTOOBI JBOWYHOE YHCIIO TAKOW Pa3psIHOCTH MOTJIO yKa3aThb pa3psijl, B KOTOpoM omubka. Eciu
JOTYIICHA SIUHUYHAS OITHOKa, TO Yo coObTuii M+k+1=n+1, rae m+tk-cymmapHOe YUCI0 pa3psaoB, I/1€ MOKET ObITh
jomyuieHa omuoka. => k = log, (m+k +1).
Komuposanue nmo Xammunry: m =11, k=4

1. HudopmannoHHOE CIOBO IOMOTHICTCS KOHTPOJIBHBIM Pa3psaoM

2. Pa3psiapl KOJOBOTO CIIOBA HOMEPYIOTCS, HaUMHAs M 1 (HyMepaIusi B JBOUYHOM KOJIE)

3. KonTtponbsHbIE pa3psap! 3aHUMArOT mo3utun 1,2,4,8 u T.1.(CTereHn TBOHKN)

1.2 3 4 5 6 7 8 9 10 11 12 13 14 15
dl d2 |d3 |d4 d5 |d6 |d7 |d8 |d9 |d10jd11

~ O v~ O v O «~w O v« O « O « O «
O v~~~ v« O O v~ «~ O O v« «wW O O ™
O O O ™ v v« « O O O O v™v ™ v «
O O O O O O O ™@™@ ™ ™ ™ ™ ™ ™ +«

4. KomoBoe cioBO pa3buBaercst Ha rpymibl. KoJHuecTBO rpymil paBHO KOJHUYECTBY KOHTPOJIBHBIX paspsmoB. B i
TPYMITy BXOIAT Pa3psAabl KOJOBOTO CJIOBa, y KOTOPOTO B i MO3WIIMU ABOWYHBIA HOMEpP pas3psaa COImepk HuT «1».
[MomyyaeM TakuM 00pa3oM KaXAyl0 Tpymmy OOpaOOTaHHYIO 10 HEYETHOMY C LIENbI0 TOJYYUTh 3HAYCHHE
KOHTPOJIBHOTO pa3psia(OH BXOIHUT TOIBKO B OHY TPYIITY, B OTIHMYHU OT HHPOPMAIIMOHHBIX Pa3psIIOB).
3HaueHne KOHTPOIBHOTO pa3psna oOpa3yeT CIOBO-CHHAPOM OIMMOKH(YKa3bIBa€T HOMEp paspsna, B KOTOPOM
npousonuia omuodka). KogoBoe ciioBo mepenaercsi TMHHEH CBSI3M, HA MPUHUMAOIIYI0 CTOPOHY- MPOBEpKa Ha
HEYETHOCTb.

Hexoaupyroiiee ycTpoucTBO

Kaxxnas rpymma pa3psaoB clioBa IpoOBEPSETCsS Ha HEYETHOCTh. B pesynbraTe hopMupyeTcs CHHIAPOM OIMTHOKH (KO —

OIO3HABATENIb Pa3psa, B KOTOPOM IPOHU30ILIA OIIMOKA, €CJIM OH HYJICBOW, 3HAYMT, OMIMOOK He ObuI0). CHHApPOM

omuOKu pacmupoBEIBaeTCA AemupaTopoM, KOTOPHIA TeHEPUPYET YIPABISIONINI CUTHAJ, KOTOPBIA UHBEPTUPYET

COOTBETCTBYIOIIHIA pa3psil.

1111111101101 | 1100 1011 | 1010 | 1001 | 1000 J 0111 J 0110 | 0101 | 0100 | 0011 | 0010 | 0001
8 Y B | o Heumdparop
|
boyma ™ ] O O O O O ] |
251 rpymmna |
(11 [I1 [CI1 Iluparop
35 rpynia
) P L1 [ I 1 LI [ Tx]
s TPYTIa
| I 1 1T 1T [ 1 Js]
8 Y B o
E:E,:" M. Takum 00pazom, onpeaeTum
p| B0
i
— L 6

MopunduuupoBaHHbIi Kox X9MMHUHIa
Konosoe cnoBo gopmupyercst Taxke. [loTom mosydeHHOE KOJOBOE CJIOBO JOIOJHSETCS €lle OJHUM KOHTPOJIbHBIM
paspsiioM P u1st KOHTpOIIS TIepeiayn BCero KOJI0BOTO CI0BA MO YETHOCTH.
m=n+k
n+k+1
P — 1ononHUTENbHBIA KOHTPOJIBHBIN pa3pa, K — cHHAPOM AJsl M-pa3psaHOro ciIoBa
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OOHapyXKUBaET TaKXKE TPYIIIOBBIE ONMMTHOKH
1. P=0, K=0 - omnbka oTCyTCTBYyEeT
2. P#0, K#0 - oguHounas omudka
3. P=0, K# 0 — gyernas ommuOKa, YeTHas TPpymIoBas omuoKa
4. P=#0, K=0 - nHeueTHas rpynmoBast omuoka

K555BXK1 — gannas MC cinyxuT Asst KOAUPOBAaHUS M POBEpKHU 16-paspsimHoro nHpopMmannonHoro ciosa. MC Bbeinaer
CUTHAJIBl OJUHOYHOW M MHOTOKPATHOW OLIHOKH.

CxeMBbI CBEpPTKH.

Jlnst ompeneneHus YETHOCTH/HEUYETHOCTH B paspsiax CJIOBA CIYKaT Y3Jbl, KOTOPBIC HA3bIBAKOTCS Y3JIaMH
CBEPTKH.

3HaueHIe KOHTPOIBHOTO paspsiia @ IpH KOHTpole o HeuetHoctd & = Fy, e ) - dynkiums gernoctu (F, =1, ecan
4HCII0 CAMHUI] B pa3psax HHGOPMALHOHHOIO cioBa 4eTHO). IIpu koHtpose mo yernoctn o = F, roe F - dynkuums
HEYCTHOCTH. Jst OIpeeICHUs F HCIIOJIB3YIOT CIIOXKCHHE 1o MOZLYIIIO 2:
F=D,®D;®D,@®D,®D,®D,®D,®D,, F, =F, . Cnoxerue no moxymio 2 He MUHUMU3UPYETCS.
F={(((D,®D;)®Db,)®D,)®D,)®D,)®D,)® D, - nociexosarenshas peanmsarus.

D1 — Bpemsi 3amep:Kku pactpoCTpaHEHHsT CBEPTKH 3aBUCHUT OT

D6 —— _1 BpPEMCHH 3aJICPXKKU pactpocTpaHeHus B JID cloXeHUs Mo

D5 e} — . =(n- — _

oe -1 monymo 2: t,, . =(M-Dt, . =7t ., n— xomuectso
| =1 n=8

D3 =1 | pa3psI0B UHPOPMAIIMOHHOTO CJIOBA.

)2 .

;1 =1 gy A NOBblCHMS  OBICTPOACHCTBASL — MCIONB3YIOT — HE

Do =1 napanienbHoe, a MOCIeI0BATENbHOE BKIFOUCHHUE DIICMEHTOB.

Fl = ((D7 @ D6) @ (DS @ D4)) @ ((D3 @ DZ) @ (Dl @ DO))

- IUpaMuiajibHasA cxeMma.

g; =1 TOCT 2.743-82 T'oCT 2.743-91
_—— K155H1112 KSS5SHILS — -
D -1 —I— il to e =(0Q, N, ., _83'[3().1,@7 O6o3HaueHN
: - o
D4 =1 n1 | n2 1| 2k
1 o o oy e cxem ceprku: O-odd, E-even, E-enable.
D3 1" ! o = s o OE — pa3p. meuetnoctu, EE — weTHOCTH.
D2 — =t I | —2 A | _
-1 1} L LU . PO — paritet odd (Beixon HewetHoctH), PE —
- — PER— —7 — .
D1 -1 —IoF] oe] paritet even (BBIXOJ YETHOCTH).
bo s BbIxo bt B3aUMHO OpPTOTOHAITLHBI.

.
PO=OE®DI0O®DI1®..® DI7:OE(-BZ*D
i=0

Bxon OE wucnonb3yercs /i yrpaBieHUs] MUKPOCXEMON M TIEPEBOJIa €€ B PEKUM YSTHOCTH/HEUETHOCTH W HapalluBaHUs
CXEMBL.

7 7
OE=0: PO = Z:"‘Dli - pynkumst Heuetnoctu. OE=1: PO = Z:"‘Dli - (yHKIHMSI YETHOCTH.
i~0 i-0
[Tpu OE=0 3HaueHus BBIXOJOB COBIIA/IAIOT CO CMBICIIOBBIMU HA3BaHUSIMH.
DYHKIMOHATBHAS CXEMa KOHTPOJIS 110 HEYETHOCTH.
Kaxip1ii GaiiT cHa0kaeTcst KOHTPOIBHBIM Pa3psiioM, Uil KOTOPOTo Hajlo chOPMHUPOBATH KOHTPOJILHOE 3HAYEHHE OUTA.
DI0..D17 — nadopmanmoHHoOe CI0BO.

HE]]E',EI;EIKIIH;IIH CTOpOH: H]]I-II-H-E\'IEIIGIHIIH CTOPOHA 3 _ nomoJHUTEIIBbHBIH pasps.
DIIT.0 DI0..DI7a — xomoBoe cioBo.
[ o ] Ecnu Ha npuHUMaromei cropoHe
o PO=1 - mepenmaua BepHas NpH JOMYLICHUH
£ . OIMHOYHOW OIMNOKY (BOMHBIE HE JIOBUT)
DI M2 E DI |MI PO=0 — mepenaua HeBepHasi, TOrJa HEBEpHOE
0 a ‘1 DI ["[]] 0 CJIOBO MOXET HCKIIYaThCs U3 00paboTKwy,

PO 0o 3arparmBaeTcs MOBTOPHAS Mepeiaya.

PO

i |
JIFTHELA
1




Cucrema cunxponusanuu. OcHoBHbie napamerpsl. Ctpykrypa. OnHodasHas u AByxdazHas
CHHXPOHM3AIUS.

Onnodasznas cucreMa cUuHXpoHu3auun. OCHOBHBbIE NApaMeTPbl U COOTHOLIEHUS.
qu =1. T'naBHBIM TPEUMYINECTBOM OMHO(DAZHON CHHXPOHM3ALUM SBISETCS IMPOCTOTA KOHCTPYKIMH U BBICOKOE

OBICTpPOACHCTBHE.

—

Tpurrepst:
1) CMHXpOHHBIE OAHOCTYTIEHYAThIE CTATHYECKHE

> ~
tu - t3an.mp.max ) t3an.mp. 3t30.p./73 ) tu < t3an.mp.min +t3().p.KlI.min
>
t,2t, oyt +t,
JIJIH OOJIBIIIOTO0 KOJHMYECTBA DJIEMEHTOB Takas opranuv3anusa IPaKTHYCCKU HEpcain3dyema, CICAO0BATCIIbHO, WX HE
MPUMEHSIOT B OTHO(a3HONW CHHXPOHHU3AINH.
2) CUHXPOHHBIC OAHOCTYIICHYATHIC C TUHAMUYCCKUM YIIPABJICHHUEM 3aIIUCBIO

JIUHUTL _ C8A3U

tu 2 tsan.mp.max J t3an.mp. ~ 3t3¢).p./73 . t

t2t, o+t t,, |y

n 30.p.K[] E
t, =1, , > - Bpems Boimepsku (hold) E:'_i_r—‘_ .
t +t

t, =9+6HC
3an.mp.min 30.p.KI].min > thmax ]

-—ﬂﬁi—1*r-

P th

UHULL _ C8SI3U

3) CHHXPOHHBIE C IBYXCTYIEHYATHIM 3alIOMUHAHNUEM UH()OpMAaITUU

XapakTepHOU 4epToi TaKuxX cxeM (TIpH MPaBUILHOM MOA00PE MapaMeTPOB) SABIISIETCS OTCYTCTBHE BPEMEHHBIX
cocts3annid. OMHAKO Takas cxeMa MPUBOIUT K CHIDKEHUIO OBICTPOACHCTBHS (HEOOXOAMMO JOTIOTHUTEIEHOE BpEeMsI ISt
MIEPEKITIOUEHUS BBIXOHBIX CTYTICHEH ).

tu > t3an.mp.1_cm

t >t +1

JUHULL _ C8A3U ny

+1 +t

san.mp. Il _cm 30.p. KL



JAByx¢a3Has cucreMa cHHXpoHH3auuu. OCHOBHBIE MapaMeTPhbl H COOTHOILICHHUS.

B nmanHOM ciywae mcmonb3yroTes aBe mocienoBaTtenbHocTH CHU, caBuHyTBIe Apyr oTHOcHTEnbHO apyra. CocermHue
KacKapl MOJTy4aroT pasHouMEHHbIe cepun CU.

MoryT NpUMEHSATHCSI CHHXPOHHBIE OJHOCTYINEHYAThle TPUITEPHI CO CTATHYECKHM YIpaBICHHEM 3amucH (MOXXHO H
IpyTHe, HO 3TO OyIeT H30BITOYHOCTH).

_ T
L ] 77 771 2
[ (4
euf ] % =
LT _ 7 o
_ -3 1
[27F4 cn1 CHh2
Zuz L7
tul 2 t3an.mp.
tnl 2 tsd.p.l{ljl + tﬂuHuiZ_ca}Bu_l + tny
tu2 2 t3an.mp.
th 2 t30.p.KL[2 + tﬂuHuﬁ_cgﬂsu_Z + tny

Cucrema cuHxpoHusauuu. OcHoBHbIe napaMmeTpbl. CTpyKTYpa.

CrpobupoBaH¥e — BBIICICHHE U3 MOJIC3HOTO CHTHAJIA TOW €r0 YacTH, KOTOpas CBOOOJHA OT MOMEX, BhI3BAHHBIX TOHKaAMH
curHanoB. CTpoOMpoBaHUE BCETAa OPTOTOHAILHO CHUTHANY IOMEX, T.€. 00eclevrMBacTCs HE3aBHCUMOCTh CHTHAja OT
TOMEX.

Iporiecc cTpoOHMpOBaHMS TEPUOJMUYCCKHMMU CHTHAJTAMH Ha BXOJaX OIIEMCHTOB MaMsATH (TPUTTEPOB) Ha3bIBACTCS
CHUHXPOHHU3AIMEH. A caMH CUTHAJIbl CTPOOMPOBAHUSI HA3bIBAIOTCS CHHXPOHU3HPYIOLIMMH.

CymmecTByrOT 2 BUia cxeM 00paboTKi HH()OPMAIUU: CHHXPOHHBIE H aCHHXPOHHBIE.

B acHHXpOHHBIX CXeMax Bce MPOIECChl peodpa3oBaHus HHGOPMAIIUU BBITIOIHSIOTCS O/ JSHCTBUEM HHPOPMAITHOHHBIX
CHUTHAJIOB, a 33JIepKKa B TAKHX CXeMaXx OTpeJeNsIeTCs ECTEeCTBEHHBIM 00pa3oM (KaK CHTHAJ MIPOXOJIUT Yepe3 CXEMY).

B cuHXpOHHBIX cxeMax Ipolecchl 00padoTKKM MH(pOpMAIMA CHHXPOHH3UPYIOTCS, T.€. BBIMOJHSIOTCS TMOJ JACHCTBHEM
cuHXpocurHana. Ilepuoj NeHCTBUS CHHXPOCHUTHANA BBIOMPACTCSA TaK, YTOOBI BO BpEeMs €ro JICHCTBHS MEpPEXOJHBIC
MIPOIIECCHI OBLITN 3aKOHYCHBI.

CI/IHXpOHHBIe CXEMBbI OGHa}IaIOT MCHBIIINM GBICTpOHeﬁCTBHeM, 4YEM aCMHXPOHHBIC. ACI/IHXpOHHLIe MIPUMCHAIOTCA IHPE.

Bce mudposeie ycrporictBa mensitcs Ha komOuHarmionHbsle nenu (KL[) m aBTomater ¢ mamsateio (All). BwixomgHas
nepemenHas Kl 3aBucuT numb OT ASHCTBYIOMMX HA BXOJaX TEKYIIUX 3HAYCHUH BXOJHBIX MEpPEeMEHHBIX. BhIxomHas
nepemenHast All onpenensieTcst He TONBKO NEHCTBYIONIMMHE Ha BXOJIaX 3HAYEHUSIMHU NIEPEMEHHBIX, HO U COCTOSHHEM y371a
B MOMEHT NPHUX0Ja BXOJHBIX NepeMeHHbIX. All cocTosT u3 nByx vacteii: anemenTsl mamsaty (1) u KL ans ynpasnenus
MaMATBIO ¥ BBIPa0OTKM BhIXOMHBIX mnepeMeHHbIX. K K1l oTHOCST mpeoOpa3zoBaTtenu KoJioB, MH(paTopsl, AemmdpaTopsl,
KOMITapaToOphl 1 cyMMaTopbl. AIl — 3TO TpHUTTEpHI, pETUCTPhI, CAETINKHN U T.I.

B AIl u3-3a 3aiepKeK CHUTHAJIOB MOTYT HAONMIOIAThCS TOHKH (COCTS3aHUS) CHUTHAJIOB, NMPU KOTOPBIX MOCIEIYIOIEe
COCTOSIHHME y3j1a OIpEe/sieTCss He BceM HaOOpOM BXOIHBIX IMEPEMEHHBIX, a JIMIIb CaMbIM OBICTPBIM CHTHaJIOM. Eciu B
pe3yibTaTe HapymaeTcs HopManbHas pabora ALl TO TOHKH SIBISIFOTCS KPUTHIECKUMHU.

Campblii pacpocTpaHEHHBIA MeXaHU3M TOHOK TakoB. Coctosinue All u3mMeHsieTcsl curHanaMu, 3aBUCSIIIUMHI OT COCTOSIHUS
OIl. U3-3a 3aaepKku CUTHaNOB ycTaHoBKa Ol He MPOMCXOAUT OJHOBPEMEHHO, U OAHU U3 DIl U3MEHAT cocTosiHUE
panbiie Apyrux. [lpm 3TOM OHM BIHSIOT HA YCTaHOBKY Apyrux OIl miam make mepeBOIIT MX B HEMPETYCMOTPEHHOE
COCTOSIHUE.
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iCI'H lCHZ
\ €l \ Al

Bxog — K1 KII —

OcHOBHEBIE napaMeTpbl CXE€MbI CUHXPOHU3allUN:

1) t - QIMTeNBHOCTH MMITYIbCA. 32 IIUTEIBHOCTh UMITYJIbCA HH(OPMALIMS 3aliChIBaeTCs B Tpurrepe, T.e. 1, >1

= “3an.mp.max *
Ho tmlmp. ~t, pmp. » SHAUUT t,>t, »mp. ECi anementsl K1 1 OI1 Gesnnepunonnsie (3agepxka = 0), TO CHHXPOHU3ALHS
HEBO3MOKHA.
2) t - nmmtenbHOCTB may3el [, =1 ) o KITmax +tﬂmﬁ_mm +tnymax

3) T =t, +1 - mepuon TakTOBOrO reHepaTopa.

4) da3HOCTh — OIpeneNnseTcss KOJMUECTBOM CEpUil MMITYJILCOB, (OPMHUPYEMBIX B TE€UYEHHE OJHOTO MEPHOJA CHCTEMOU
CUHXPOHU3ALINH.

CTpyKTypa CXeM CHHXPOHH3AITUH.

M I'TU — renepaTop TaKTOBBIX UMITYJIbCOB.
COOC - cxema  (dopMmupoBaHUS OIOPHBIX
Cl o TR CUHXPOCHUIHAJIOB.
CPC — cxema pa3MHOXKEHUS CHHXpocurHama. [ns
I'TH ChQc CPC ) obecrniedeHus TpeOyeMoii Harpy309HOH CIIOCOOHOCTH.
BK — 6ydepnble kackaapl.
Ho MoxeT uaTtu BpeMEHHOE paccoriacoBaHHE ATHUX
CM - ¢ CHN cepuil.

3ayacTy0 HEOOXOAMMO OOECIEYHTh TAKTOBBIMH HUMITyJIbcaMu Oouibiioe uucino OI1. MMIynbChbl JOKHBI 33J1aBaThCs
onauMm I'TH, a ucnons3zoBatbes Thicsiuamu 1. Mcronb3oBaTh MOUIHBIA T'€HEpaTOp HENb3s U3-3a nmomex. Hawmnmyuiiee
pelIeHrne — pa3MHOKEHHE TAKTOBBIX UMITYJILCOB C TIOMOIIBIO PA3BETBIIAIOIIEHCS MUPAMHUIATTBHON CXEMBI.

fO - OIIOpHasd 4acToTa, fpa6 - pa60qaﬂ qacToTa.

1
CH 1 -
-_J_l—, f="Tldtof), rme of zg, Af - aGcomotHoe
-~ 2 — I U fy

|
: | u3MeHeHue, O f - oTHOcUTEIbHOE.
by
f L e = o@+8), = f0-5f), 25f-
7 HOTEpPs YaCTOTHI.

'TH

EK
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Cunxponnsblie cueTyuku. OcHOBHBIe apamMeTpbl. MeToauKa cHHTe3a.

Cuetunk — @Y, BBIMONHSIOMMNA (QYHKINK CcUY€Ta YHCIa COOBITHH(MMITYJIIBCOB) W XpaHEHWS JTOr0 YHCIa B
ompeneneHHoN cucteme cuncienus. CoopITre- m3mMeHenne curaana 0->1 u odpaTHo.

PaznnyaroT cueTyrky U X pa3HOBUIHOCTH — MIEPECUYCTHRIC YCTPoiicTBa. OHU NpeoOpa3yroT MOCIe0BATCILHOCTD
BXOJTHBIX CUTHAJIOB B TMPEANHMCAHHYIO MOCIEIOBATEIILHOCTh COCTOSHMM. CUETYHK Ke- COBOKYITHOCTh JIEMEHTOB MaMsTH
U (QYHKIUOHAILHOW cxeMbl. [l mepecyéTHOW cXeMbl HE BakKeH crmocod komupoBaHus. COCTOSHHE CUYETUMKA —
KOHKPETHOE 3HAUYCHHUE ITU(PPOBOro KOJIa, KOTOpoe (hOPMHUPYETCS Ha BBIXOJaX TPUTTEPOB (pa3psaaoB) cuetyrka. OHO U3 ¢
COCTOSIHHIA MPHUHUMAETCS 32 HAYalIbHOE, YaCTO HYJIEBOE.

OcHOBHbIE NApaMeTPbl CYETYNKOB:

' y 110 (1l (0 1 .
| ) Crarndeckue: Takue xe Kak y ero snementroit 6aser: U,y ,Up Uy, Ug U Posys, morndeckuit nepenan n

[pOYHeE..
1) Innamuyeckue:
1) wacrora cueTa MakcuManbHas 1 padodas (1/10 max)

2) 3a7epXKKU PacIpOCTPAHEHHsI CUTHAIIOB OT BX. JI0 BBIX. IO Pa3IMYHBIM TPAKTaM t3a, p! t3a_ p.C-0" tga_ p.R-0

3) Bpems MpeayCTaHOBKH

4) Bpems yaepkaHus HH(GOPMAIMOHHOTO CHIHAJAa HA ONPENEJCHHBIX BXOAAX MO OTHOWICHHIO K YIPABISIOIIEMY
CUTHAILy

5) dyacToTa mepeKIrYCHuit

Il ) Conemndwuyeckne: Moayns cueta M m emkocTs cuerunka E. M ompenmensiercs YHCIIOM MCTIONIB3yeMbIX
COCTOSIHUH(YMCIIOM HMITYJILCOB, KOTOPOE BO3BpAIlAET CYETIMK B HAYAJIbHOE COCTOSIHUE).

n
M =q", (9- ocHOBaHHE cHCTEMBI cueTa, N- KOIMIECTBO Pa3psIOB).

E =M -1 - konuuecTBO COOBITHIA, KOTOPOE MOXKET OBITH 3ahUKCUPOBAHO B cueTyrke(kpome 0).

MeTtoauKa CHHTE3a CHHXPOHHBIX CYeTYHKOB € MPOU3BOJIbHBIM MOAYJ1eM cYéTa.

[Ipu cunTe3e cueTunka 3aaatoTcs: 1) MOIyNb cueTa; 2) MOXKET OBITh 3aJlaH MOPSAOK U3MEHEHUS! COCTOSHUS; 3) MOXKET
ObITh 3amaH Tun Tpurrepa. Ecium 2) He 3amaeTcs TO MO YCMOTPEHHIO pa3paboTumka (ecrecTBeHHbIH). Tpebyercs
MOCTPOUTH CXEMY.

OCHOBHBIE MTOJIOKEHUST METOTUKH:

1. OnpenensieTcst KOIMYECTBO TPUTTEPOB N. N = ]Iogz M [ , Tie M — HanGonpmwmii Homep cocrostaus. Ecnu Momynb
cieta M U mopsAmOK cuera ecTecTBEHHBIH, TO N = ]I092 M [, €CIM IMOPSIOK CYEeTa HEECTECTBEHHBIH, TO

n= ]Iogz |V|1[ , Tie M1 — HanGoIBIINI HOMEDP COCTOSHUSL.

2. CocraBisieTcst TaONHIA EPEX00B U (PYHKIIHS BO30YKICHUS.

[Tpumep: M=5 cymmupyromuii ¢ eCTeCTBEHHBIM HOPSIKOM U3M. COCT., N = ]I092 5[ =3

NjQ2la1aoja2Ha1*Qoiu2k2lu 1k 1luojkolp2ib /Do

ol ol of of of o 1o ao0 a1 alo o1

1| of ol 1| o 1 olol a1 aa 10 10

2l ol 1 of of 1 1o aa o1 a0 11

3l ol 1 1] 1 o o1 aa 1a 1100

4 11 o of o o ofa 10 a0 a o oo
Ko=1, J, =Q,, K, =Qp, J=Qp, K=1, J,=QQ

QAQ1

QO 00 o1 [11 |10 Joo o1 [11 110 Joo o1 [11 [0 Joo o1 11 |10
of 1 1 b o d o b a o a b of o o b a
11 a| a b o a 1 o bl 1 & b bl o 1 b b

D, =QQ, D, =Q,Q+QQ,=Q®Q,, D, =Q,Q,
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[TapameTpsl OBICTPOICHCTBYS:

t3().p.C—Q = t;;‘().p.mp
CUHTBIBaHHE KoJa T= t30.p.mp. + t30.p.l<.c. + tn.y.
I u = Yo pmp.
tu tn.y. - [IPEAYCTAHORKA tn = t3 oprc +tn'y'
t, > tgo.p.mp_

OG6br4HO t, =~ B CIPABOYHBIX JAHHBIX.

Cunxponnbie Tpurrepsl. [IpuHnun padoTsl TPUITEPOB CO CTATHYECKUM M JTMHAMUYECKHUM YIIPaBJIeHHEM
3anucbio. [IpuMeHeHue B perucTpax u c4eTYUKAaXx.

CHHXPOHHBIN TPUITEP CO CTATHYECKUM YIIPABJIEHHUEM 3aNUCHI0 (OAHOCTYIIEHYATHIN)
[Mpu C=0 Tpurrep HaxXoAUTCS B peKUMe XpaHeHHs: nHpopMmanuu, npu C=1 mepekroyaeTcsi B COCTOSIHUE, ONpPEACTICHHOE
nH(OPMAITMOHHBIM CUTHATIOM. B kadectBe 34 — acunxpoHHbiii RS—rpurrep.

SR Q =S+RQ e s T =
Q 00 101 111 Mo i T B 6a3nce N-HE: Q _S+_RQ_S_F1Q
0 | 1 Q" =R+SQ B 6asnce WINW-HE: Q"=R+SQ=R+S+Q
1 1 X |1

Peanuzanus cuaxpoHHoro RS-tpurrepa co crarndyeckum ynpasienuem B 6azucax U-HE, NJIN-HE: (CY+34)
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CI[S[R[Qu[Qm [S [R CS Cs

000 |0 0 0 a

000 |1 1 a |0

0 lol1 1o 1o 0 o 00 |01 |11 |10 |RQ 00 01 (11 |10
0 011 1 1 o 0 00 1 00 o [04 (04
ol1lo1lo o 0 a 0la || a| o 01

0]1]0]1 |1 Joa|0 MalalPb 11 B 1
of1(110 0 0 o

0111 |1 |e&]o 10 p 100a|allf|a
1/0|010 0 0 o * o _ o * 5 ~p

1/0/0 1 |1 a |0 > =653 CE___C’ ¢
110|110 |0 0 | a || B6asuce U-HE: S" =CS, R"=CR

10|11 0 0 1 , = == , ==
1111010 |1 1 10 B 6aszuce MJIM-HE: S =CS=C+S, R =C+R

1110 |1 1 a |0

11111 |0 X IB IB

11111 X IB IB

CuHxpoHHBI#i RS-TpUrrep €O cTaTHYECKUM yIpaBJeHUeM (IBYXCTyNeHYATHIH).

B 1ByXCTyneHYaThIX TPUITEpaX BO BXOIHOW M BBIXOJHOW CTYIEHIX MpHeM HHPOPMAaLMU pa3pemaercs moouepeaHo. Mx

CXEMEI OoJtee CJIOXXHBIC, YEM C JTHHAMHWYCCKHM BXOO0M, a 6LICTpO,Z[61>iCTBPI€ HCCKOJIBKO HHXKC.

JIByXcTylneH4YaTble TPUITEPHl CTPOSATCS HECKOJBKUMH CHOCOOAMH: C HWHBEPTOPOM, C Pa3sHONOJSIPHBIM YIPAaBICHHUEM

CTYIEHSIMH, C 3alPEHIAIONMMK CBSI3IMH. B TaHHOM citydae 00e CTyIeHH — CHHXPOHHbIE RS-TpUrrepsi.
MS-tpurrepa (tpurrep tuna Flip-Flop)
M — Master, S- Slave.

[Mpu C=0 mepenucy HHPOPMAH U3 NIEPBOI CTYIIEHH BO BTOPYIO M IIEPEBO NEPBOM CTYIEHU B pexkuM xpaHenus. [Ipu

C=1 paspelieHa 3a1uch B IEPBYIO CTYIEHb U 3alpellleHa Nepenuch U3 IEPBOI CTYIICHU BO BTOPYIO.

C HHEEPTOROM

Q
?E

M S
5 s| T sl T
C C —C
R r| Tl R
1
C pasHOIOIAPHEM VIpaETeHEEM
M S
S S| T | T
C C —(
R r| Tl R
VIO
—s|TT[ <
— C Q
—r|

C HHEERTOPOM

Sa
&
&
Ra
[ SRHPEU.I&I-OU.IHMH CEA:AMH
Sa
& ;% ] &
& & — &
Ra
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Cunxponnbiit JK-Tpurrep ¢ AMHAMHUYIECKUM YIIPaBICHUEM 3aITHCHIO
Q' =JQ+KQ, D=Q"=JQ+KQ

N3 D-tpurrepa momydaem JK.

J=0, K=1 — pesxxum XpaHeHHS

J=0, K=0 — pexxum 3arucu 0
J=1, K=1 — pexwum 3amnmcu 1
J=1, K=0 — cueTHbI#1 perkuM

Ecnu 06beuanTh BX0ab! J 1 K, TO monyuurcs D-tpurrep

Cunxponnsiii JK-Tpurrep co craTHueckuM ynpasJjeHUueM (ABYXCTYIIEHYATHIN)
JByxctynenuatsie Tpurrepsl. [Ipu C=1 paspernaercs 3anuch B 110 CTyIleHb U 3anpemaercs nepenucs u3 1it Bo 210. [lpu
C=0 mpoucxoaut nepenucek nHpopMauru u3 1i cTynenu Bo 210, ¥ nepeBos 11 cTyneHn B pexXUM XpaHEHHSL.

s’ =CJQ, R' =CKQ, S’ =CJQ, R’ =CKQ
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SarpeiarInas CEA3hL

PazHONOISIpHOE YIIpapaeHHe: | cTyIeHE HMeeT
YTIPARIBIIONTHE CHTHAMBI BHICOKOTO YPOBHS,
a IT cTyTIEHDL - HH3KOTO ¥POBHA
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ClI|K|Qu|Qu [S|R
0]0|0 |0 |O 0 | o CJ CJ
0100 |1 1 a |0
0|01 1|0 0 0 [0
0|01 |1 1 a |0 KQ 00 01 |11 |10 [KQ 00 (01 |11 (10
0]1/0]0 |0 0 |a 00 1 00| a | « a
0101 |1 a |0 OMMla | a | a | «a 01
0j1/1/0 |0 |0 | 1M a | a 11 1| 1
0 1/1/1 11 a0 10 1 10 @ | @ o
1]ojo]o [0 [0 |[a|—"——— - P —
110(0 |1 |1 a |0 | S =CJQ, S =CJQ R =CKQ, R =CK
1101110 0 0 a = = = =
1101111 To 0 1 B 6asuce UI-HE: S =CJQ, R =CK
1]1]oJo [T [1 |0 e == == L ===
1101 11 210 B 6asuce MJIM-HE: S =CJQ=C+J+Q, R =C+K+Q
111/1 10 1 1 0
1111111 0 0 1
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Hma U-HE
Ama ITJINI-HE
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[Ipoceemars
Cunxpounnsiii D-Tpurrep co craTuyeckum ynpapjieHueM (0THOCTYIeHYATHII)
[Mpu C=0 Tpurrep HaxoauTcs B pekuMe xpaHeHus: uHpopmarmu, npu C=1 mepekirodaeTcs Kak aCHHXPOHHBIN TPHUTTEP

COOTBCTCTBYIOLICTO THUIIA.
HHEERTOP MOEKHO YOparts:

D : Q D D VTO:
C of [T ¢ 3
. ) —p|T=
[1o—R —c E
. C:

Cc|D Qn Qn+1 S* R* §': C

o[ofo o [0 [a]”

ojof1 |1 a0 |R p_ [ |

0[1]oJo Jo [a] _ . —

Oj1 (1 |1 a |0 | R +CC=C(C+D)=C-DC=C-S , i

1100 |O 0 o

1{0|1 |0 0 |1 Q

11110 1 1 0 _

11111 [1 a0 © '

CunxpoHHblii D-Tpurrep ¢ AByXCTyNeHYAThIM 3alIOMUHAHNEM HH(OPMALHA

B nByXcTyneHuYaThIX TpuUITEpax BXOAHAas M BBIXOAHAS CTYNEHH TaKTUPYIOTCS «aHTHCUHXPOHHO», INPUEM
nHGOPMALUKM pa3peliacTcs B HUX MOoYepenHo. BceiieacTBHEe 3TOro OTCYTCTBYET PEXHM NPO3PAYHOCTH TPHUITEpa Mpu
M000M YpOBHE CHHXPOCHUTHAA, YTO TO3BOJIIET PEaM30BaTh JIIOOBIE THUIBI TPUITEPOB, CBOOOJIHBIE OT PEXKUMOB
TeHepaluy, U JaeT BO3MOKHOCTh TIOCTPOEHUS CH7XPOHHBIX aBTOMATOB 0€3 OMacHBIX BPEMEHHBIX cocTs3aHuil. OmHaKo,
UX CXEMBI O0Jiee CI0KHBIE, YUEM C IMHAMHYECKUM BXOJIOM, a OBICTPOJECHCTBIE HECKOIBKO HIXKE.

JIByXCTymeHJaTsle TPHUITEPHl CTPOATCS HECKOJBKMMH CIOCOOAMH: C WHBEPTOPOM, C Pa3HOMOJSPHBIM
YIpaBJIeHUEM CTYIIEHSIMH, C 3allpemaloMy cBs3siMe. [lepBas ctymens — Bcerna D-tpurrep.

M — Master, S- Slave.
IMpu C=0 nepenucy HHPOPMAIUK U3 TIEPBOI CTYIICHW BO BTOPYIO M TIEPEBOJ] NIEPBOW CTYIEHU B pexXuM xpaHenus. [1pu
C=1 pa3pemieHa 3amuch B IEPBYIO CTYNEHb U 3aMpelieHa Nepenuch 13 MepBoi CTYIIEHH BO BTOPYIO.
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C HEEE{TOPOM C HHBEPTOPOM obofmeHHAA BpEMeHHAA KHATDAMMA

M S S

C JanpEmaoIHME CBAMAME

A :
I_) -_— 0 S -
3AMEPELA BHYTPH
( Hi TpHITEPA
) L , ﬁ 0
C & Lo+ & & _1[1:1;
—C]-‘-R\\\EaBHCHMBIFI —
BIHACIIHE

Ra

CunxpoHHsiii D-Tpurrep ¢ AHHAMHYECKUM YNpaBJjieHHEeM 3aMUChI0( OAHOCTYEeHYATHIIi).
CTpO;ITCSl KaK 110 OAHOCTYIICHYATbhIM, TaK U MO ABYXCTYIICHYATBIM

Hupepcuuil gugaMudecknii Bx0g
CcXeMaM.

T ( 1 1T ( W o U ( [TpuHmn paboTsl — HEepeKIIIoYaoTes nepenaaom cursana C.

[

LI}/BCTBI/ITGJ’ILHOCTL K H3MCHCHUIO COCTOAHUA COXPAHSICTCA B

J_ T{ HITH

TeyeHnu L, ;.

Bpemst npeycTaHOBKH — BpeMsi, B TEUEHUE KOTOPOTO Tepe/l MePEeKIFoUeHIeM, TPUTTED JOJDKEH ObITh PEAyCTaHOBIICH.

Moxet BoIONHTH GyHKIMK D Tpurrepa u T Tpurrepa.

¢ t3().p.mp = 3 ) t3().p.j73

it
C

.tsd.p.ﬂ3
o——=J ! paGora B cu. pexume.
. Tpurrep Ha 3-x RS-
A TpHUrrepax. 5,6 — OCH.
tpurrep (35).
D-tpurrep - TM2:
K155TM2, K555TM2,
KP1533TM2. B xopmyce

fapap.

MC pacmionoxeno 2 tpurrepa (14 BBIBOIOB).

lIpumeHeHuUe mpuzzepoes.
1) O)_'[HOCTyHeH‘laTBIe CTATUYCCKUC - B PCTUCTpax MaMATH, B PCTUCTpAX CABUIA, TOJILKO €CJIM HCIIOJIb3YCTCA 2-x

(hazHas cucTemMa CHHXPOHHU3AIMH (3TO 3HAYMT 4TO HE | cHHXpocHTHAT, a 2)
2) OpHOCTyIEHYAThIe JUHAMUYECKHUE - B PETUCTPAX CIBHIA C OJHO(A3HON CHCTEMOW CHHXPOHH3AIMH, B PETUCTPAX

MaMsITH, B CYETIYMKAX
3) JIByXcTyneHYaThle CTATUYECKHE - BO BCEX PETHCTPax M CYETUHKAX.
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MyasTumiexkcopsl. OcHoBHbIe mapaMeTpbl. Beinmosnsemsble pynkuun. Hapamusanmue.

Mynbmunnekcop - 510 (GyHKIHMOHANBHBIN y3ell, KOMOMHAIIMOHHOTO THUIA, UMEIOMUI N, ampecHbix U K = 2/n
WH(POPMALMOHHBIX BXOAOB ¥ BBIMONHSBIINKA KOMMYTAIIMI0 CHT'HAJla Ha BBIXOA C TOr0 MH(OPMAIMOHHOTO BXOZa, aapec
KOTOPOTO YCTaHOBJICH Ha aJPECHBIX BXOAAX.

MynbTHILIEKCOP- aAPECHBIA KOMMYTATOP.

MyJIBTUILIEKCOP peaTu3yeT JOTHUECKYIO (PYHKIIHIO y=EN v;l DK, (A 1o A_ysns Ay, Ay)s THE A — agpecHbIe BXObI
u curHaiebl, | = 0,1,...,2"n-1 , K — KOHCTUTY?HTa A, T.€. KOHBIOHKIIUS BCEX apryMEHTOB, HOMEP KOTOPOM paBeH YHCIY,
00pa30BaHHOMY JBOWYHBIM KOJOM CHUTHAJIOB Ha aJPECHBIX BXOJaX.

lm !, i - MynsTHIIEKCOP COCTOMT M3 Jemudparopa, KaKAbIid
. —{AD | MS KOHBIOHKTOP KOTOPOTO HMEET IOIOIHUTENbHBIA BXO/T

Di 1 —J A% JUTSL COOTBETCTBYIOIIETO WH(GOPMAIMOHHOTO curHana D.

g. BbIXopI KOHBIOHKTOPOB O0BEIUHSIOTCS - TI0 ONEPAIUN

J R _H —{ y nJin JIU3BIOHKTOPOM. Bpems 3a1EepPKKU

II! "&_ —iD4 — pacnpocTpaHeHus — CATHalIa B MyJIBTAIUIEKCOPE

—n9 ompenenseTcss 3alep)KKOW IEMH  IOCIeOBATEIIbHO

coequHEHHBIX 3neMenToB HE, U, NJIN.
MynBTHILIEKCOPEI IMUPOKO TPUMEHSFOTCS IS
[TOCTPOCHUS: KOMMYTaTOPOB-CEIIEKTOPOB ITU(PPOBBIX
CUTHAJIOB; TTOCTOSTHHBIX 3aIIOMIHAOIINX YCTPOUCTB;
KOMOMHAIIMOHHBIX CXEM, PEATH3YIONUX JOTHIECKUE
5) (hyHKIMM; Tpeodpa3oBaTelieii KoI0B (HarpumMep,

' NapajuIeIbHOrO KOJ/Ia B TOCJIeI0BATEIILHBINA WK KOJa C
, OJTHUMH BECAMH Pa3PsI0B B KO C APYTUMHU BECAMH
c pa3psiioB) M APYTUX Y3JI0B.

D3

.?I

a)

['“IIJ;_J
—T1F
I

HapamuBaHue MyJIbTHILIEKCOPOB.
CyIiecTByIOT 2 CXeMbI HapaliuBaHWs:
MOCTPOCHHAS TOJILKO HA MYJIbMUNIEKCOPAX U
NOCMPOEHHAsL HA MYTbMUNIEKCOPAX U
Odewugppamopax.

1. Onpenennum KoJIM4eCTBO i
MYJIBETUILIEKCOPOB. K=n/n', n u n'-konmaecTBO AD AD M3 *ﬁ MS ”
pa3psnoB. ] A { ——— .ﬁi ‘ : *'I
Ecau MyapTUIUIEKCOD CIOXKHBIM, TO 15 H H

CTYIIEHb: MIIAIIIKE N' Pa3PAIOB aJIPECHOTO Do bilt] =4 D4 DO 2
KOJ1a, KOJJMYECTBO MYyJIbTHUILIEKCOpOB: N/N'. ot - Di | Py D4 — 1
Bo 2ii ctynenu cneayromias rpymnmna u3 n' ' i
pasps10B aiPECHOr0 KOJa U T., TOKa HE D2 2| . Dé— D2
mudpyercs B MOCIeTHEN CTYIeHH MTOCTIETHAL .-335 ns D7 D3
TpymIa pa3psaaos. -
2. NudopmanoHHble pa3psabl pa30uBaroTCs AE 1 G i E 2
Ha rpynnsl. B kaxzaoi rpynne N pa3psinos. [ .

Brixogp! curnana 1ro kackama mogaroTcst o ’
WHPOPMALMOHHBIMHI CUTHAJIAMH Ha 210 '

CTYIIEHb. L E— 2
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eanu3anus GyHKIUIA. 1 i 0 { .
S o=, 30, V8, 20, X, VX, X, X, VX, ) )

_=4xvxxx'v7i23vggxi - S O 0 1
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A=X, A=X, A=X

Ha MYJTbMUNIEKCOPax u dewtugpamopax

Mutagme U3 pas3psmoB aApPecHOro Koja MOAAIOTCS HA afpPECHbIC BXOIBI BCEX MYJIbTUILUIEKCOPOB. NBX/N- KOIHYECTBO
MYJBTUILUIEKCOPOB. BXOABI 3THX MyIbTHILIEKCOPOB 00beauHeHsl 1o «MJINy». Crapmme paspsaasl anpeca JeKOIUPYIOTCS
nemudpaTopoM. BbIXOgHBIE CHTHANBI JISMIUPPATOPOB YIPABISIOT BXOJaMH Ppa3pelicHUs] COOTBETCTBYIOLIETO

MYJIbTUIIIICKCOpA.

(X, X3, %, %) =M+ M, +M; + My + My + M
Xy % Xg  +

)g?&%’o / B

co 0 ¢ 4 :"& V)(f
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oo\ 4 |
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o1, 0 0
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10, 0 ©
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e 0
101 @ =
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e

oy
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Ora cxema He yHuBepcanbHa. EcTh npyras peanmsanus. [logaem na D0,D1,D3,D8,D09,D15 enunutiel, a Ha ocTaabHBIE —
HyJ, toraa X4,x3,x2,x1 oyayr A3,A2,A1,A0 cOOTBETCTBEHHO.
st cxema MpemoYTUTENbHEE, TK BCE JIEMEHTHI OJHOTHITHEL. XOTS 251 CXeMa TOXKEe UCTIOIb3yeTCs.
Crapiue paspsabl BIOuparoT cTtpoky(rio DC), a MymTbTHILIEKCOPHI- CIIOBO.
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PeFI/ICprI namMsTH U CABUra. Cunre3 YHUBEPCAJIBbHBIX PErUCTPOB CABUIA.

Peructp — 3T0 onepanoHHbIH y3ei1, BRITOTHSAIOMMNNA ()YHKIIMK 3alTUCH, XPAaHEHHUs1, CYUTHIBAaHHUS UH(OpPMAILIUH, a
TaKKe MPeoOpa3oBaHKs IMOCICIOBATEILHOTO KOJAA CJIOBAa B MApaUICIbHBIA U OOpaTHO, W  BBINOIHSIOUINI
HOpa3psIHbIC IOTHYECKHE OINEPALNH (JJOTHYECKOE CIIOKEHHE, YMHOKEHHE, NCKITIOYAIOIee HITH, HHBEPCHUIO).
Peructp mpencrasnsier co0oil HaOOp IJIEMEHTOB MaMATH (TPUITEPOB), YHCIO KOTOPBIX PAaBHO MIHM KPATHO
YHCITy pa3psIoB Ipeodpa3yeMoro ciIoBa, i KOMOMHAIIMOHHBIX CXEM.
Perucrpel nMeroT He3aBUCUMbIe HH(GOPMAIIMOHHBIC BXOJIBI ISl KAXKIOTO pa3psijia U OOLIKE BXO/bI YIPABICHUSL.
OCHOBHOI1 IpU3HaK KJIacCU(UKAIMU: cr1oco0 BBOAA/BBIBOA:

1) Tlapamrenshsblii (mamsitu). Bee paspsiibl ciioBa nepenaroTcesi OAHOBPEMEHHO, 3a 1 TakT T (IIPOCTHIM HIIH

X
napaga3HbIM KOJIOM: X; -[IPOCTOH, _ -mapadya3smsrif).
Xi
2) TlocnenoBarenbHblii. Bee paspsinpl coBa MepeqaroTCs MOCIEIOBATEIbHO BO BPEMEHH, KaIbli 3a 1
TakT . Bpems nepenauu nT.
3) IlapautensHo-mocnenoBaTeNbHbI cnocod. CnoBo pa3OuBaeTcs Ha TPYIHIbl pa3psaoB. ['pymms

NepelaloTCs NapajuIeIbHO, pa3psiibl B IPYIaxX MMOCIE0BATEIbHO.
B 3aBucuMOCTH OT BBINOIHSEMBIX (GYHKLIUH U crioco0a BBOJA/BBIBOIBI:
1) peructpsl namsTu (napasuieabHbIE)
2) perucTpsl caBura (Iocjae0BaTeIIbHbIC)
3) B MHTErpajibHOIl CXEMOTEXHUKE UMEIOTCSl YHUBEPCAJIbHBIE PErUCTPhl (BBOJ, XpaHeHue, caBur). OHU MOryT
OBITh IPOrPAMMHO YIIPABIISEMBI.
B perucrpax ucnomnssytorcs D, DV, RS tpurrepst (JK He mpumensercs, T.K. ero GyHKIHUS H30BITOYHA JUIS
peructpa). Yame Bcero D.
Peructpel MOryr HMMEThb CJIOXHOCTM Ileled BBOJAa M BbIBOJA: HA BXOJE MOXET OCYILIECTBIATHCA
MYJIbTHUIIJIEKCUPOBaHUE. BBIBO MOKET BBINOIHATHCS MPOCTHIM/00paTHbIM/MIapadazHbIM KOAOM. Beixo Moxer
MMETh WU TPU COCTOSHUS WJIN OTKPBITBIN KOJIJIEKTOP.
Peructpbl namsatu (mapajiesibHble PerucTphl). 3anuch, XpaHEHUe, Bblgaya MHpopMmauuu. s BpeMEeHHOTro
XpaHeHus: MHGOpMalMM B TEYEHWHM | WIM HECKOJbKMX LHUKIOB paboThl ycTpoicTBa. Yame Bcero c
oJHO(a3HBIM BBOJIOM Ha OCHOBEe D-TpurrepoB (kak co CTaTMYECKHM, TaK U C JUHAMUYECKHM YIIpaBICHHEM

3aMmChIo).
Co cratnyeckuM BXOJOM — Mpo3pauHblii Tpurrep. OObIYHO 4X WM 8MU pa3psiIHbIE.
X1 Q1 l |
—Ip|T] _E’ RG (()2 T C
—< —1 1— X _m LJ L Xi
| —2 2 —
L
IR | BA.p. TP
L(load) tap.p.1p= HpO3PaIHOCTE J———
=t31.p.C-Q

C ANHAMHWYCCKUM YIIPABJICHUCM 3aIlHChIO. I[aHHLIC TpUTTCpa HCTIPO3paIHBI. Bxon R YCTAaHOBKHU B HAYaJIbHOC
HYJIEBOC COCTOAHUC — aCHHXpOHHBIfI. 9To0 pacmrpiaCT BO3MOKHOCTHU PETUCTPA —BO3MOKHA OYHUCTKA pErucTpa.

C TPeTBEHM COCTOAHHEM

Xi g
Qi Qi pbrx | g) RG S L ¢ MpHeM HHOpMAlTHH IapadiasHbIM KOJ0M
DIT N v ] o < —Ir (HCTIOMB3YIOTCS CHHEXPOHHBIE RS-TPHITEPHI)
+C | i — 2 1 —
EO -3 2 —
paspeleHHe —C 3
BRIXO/a —EO
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Perucrps! caBura.

Peructpel caBura CTposiTCs, Kak INpaBWIO, WIM Ha TPUITEpax C JUHAMMYECKHM YIIPABICHHEM 3aIlACBHIO
(ogHOCTYIEHYATHIE), MJIM HAa TPUITEPAX C JBYXCTYIICHYATHIM 3allOMHHAaHUEM HH(OpMaiuu. Peructpel casura
COCTOAT U3 IEMEHTOB NaMATH U KOMOMHALMOHHBIX CXeM ([Uld Iepefadd MHPOPMALUU U3 pa3psaa B paspsn).
Kak npaBuio, cxemMa 0HOPOAHAsA, KpPOME IIEPBOrO U MOCIEAHETO Pa3psiioB.

Peructpbl caura oObluHO crposrcs Ha D-tpurrepax. Casur uMHQOpMaIUM OCYILECTBISAETCS TaKTOBBIMU
CUTHAJIAMHU, MTOCTYMAIOIIMMHU Ha BX0J1bl C BCEX TPUITEPOB PETUCTpA.

Tabauia nepexonoB i-ro paspsaa.

M Qi—l QI Qi+l Qi*
0 10 X X 0 M (Mode) — ympaBistromuii CUrHaj, 3a1aeT PEKUM CIABHUra
011 X | X 1 M=0 — caBur BOpaBo
11X X 10 0 M=1 — cuBur BJIEBO
1 | X X |1 1
D=Q =M-Q_,+M-Q,, = mpuM =0— D, =Q_, - Bupaso
Q1 Q2 Q3
Cunxpoumnyiscsl (C.u.) noctynaioT Ha Bxoasl C.
Dgr N [ 7 } 7171 [ Onu obecreunBarOT CABUT (B JIAHHOM Clydae
C.H. ¢ —C — B clie.  BIIPaBo).
¥CTAHOBKA Tr [‘R 2 r_ff- 3 pazpan D, = Dy, (right)
HYJIS
Q@ Q2 Q3 D, =D, (left)
= ! c S,
L[z r_l _z-‘.ltr_ _r,zl'T'__L
C.H. e e ! e |
yCTaHOBEa_AF._‘, r.aK [ 12 1? A3
by JL | (
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CuHTe3 YHMBepPCAJIBLHBIX PErHCTPOB CABUTA

OcHOBHbIE MUKpOOTIepaliuu: 1) CABUT BIEBO, 2) CABUT BIIPaBO, 3) 3arpy3ka HayalIbHOTO CJIOBa, 4) XpaHEeHHE, S)
YCTaHOBKA Ha4aJIbHOT'O COCTOSHUSI.
Uro0Obl 3aaTh MHUKPOOMEPAIMI0 HAI0 BBECTH VIPABISIONIEE CIOBO. DJTO MPOTPAMMHUPYEMBIA PETUCTP

M(mode). Iea Bxoaa M, Mo — ynpasJisiromue ciioBa.

M1 MO |Dex |Qi-1 |Qi Qi+1 |Qi* Ml MO MHKpoonepauHH
o ox Ix olx 0 Bcee 0 |0 | Xpanenuc MHUKpOOIIEpauu
ol ox Ix 1lx 1 0 |1 | Cusnr supaso BBINIOJIHAKOTCS  TaKTOB.
0 1x O X O CHTHATIOM 1 0 CaBur BIIEBO C
0 1T L] S 1 1 |1 | 3arpy3ka Had. ciioBa
1 0jx X X 0 0
1 0jx X X 1 1
1 1 0lx X X 0
1 1 1x X X 1

Tabnuia mepexo10B YHUBEPCAILHOTO peructpa casura (i-it paspsin)

M1,MO0,Dex Q.* =M;M,Q +M;MQ_; +M;MQ,; + M;M;Dy,
Qi-1,Qi,Qi+1  |oon oo | 11| ovo| 11| 111 1 | 100

ooo|

1

0

1 1

011

T/

P, |

1

Di =Q.*

(1)Di = MlMOQi + MlMOQi—l + MlMOQi+1 + MlMODiBX

(2)D| = M_lM_OQ| +M_1M0DR + M1M_0Q

+ MlM ODiBX

i+1

@)D, =M;M,Q +M;M Q. ; +M;MD, +M,MD,;,
(1),(2),(3) — byHKIMHU AEMYTBTHILIEKCHPOBAHUS
VYcraHoBka B ) MOKET OBITh BBIITOJHEHA aCHHXPOHHO (uepe3 R).
Bxonpl Dg u D ucnionb3yroTes Uit HapaluBaHUus pa3psAHOCTH.

=
L

Qi-1 (Dn)

—— ®|MiMO
— ]

Qi+1 (DI}

4|—&|M1W

i—&| b1 b0
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