JlaGoparopHuasi padora Ne 2

CymMupyomue ¥ BBIYUTAKOIIHAE YCTPOMCTBA

IMean padoTwl: IloayueHne TEOPETHUYECKUX 3HAHHMI 110 CXEMOTEXHHYECKOMY
NPOEKTUPOBAHUIO Hauboliee PACPOCTPAHEHHBIX CYMMHUPYIOMIMX W BBIUUTAIOIIMX
YCTPOMCTB, a TaK)Ke MPUOOPETEHUE MPAKTUUECKUX HABBIKOB 110 COOPKE UX CXEM.

Kparkue TeopeTuyeckue cBeieHUsI

CymMmarop (Summator, Adder) — KOMOMHAIIMOHHOE JIOTHYECKOE YCTPOMCTBO,
BBITIONIHSAONIEE apU(METUUECKOE CIIOKEHHE YHCEeJN, NPEICTABICHHBIX B BHJE
JBOMYHBIX KOJIOB. CyMMaTOphl IPUMEHSIOTCS B IU(POBOM TEXHUKE U UCHOIB3YIOTCS
KaK CaMOCTOSITEJIbHO, TaK M B COCTaBe apU(METHUKO-JIOTMYEeCKUX ycTpoictB. Ha
MPUHIMINAIBHBIX CXeMaxX cyMmarop oOo3Hauaercs OykBamu SM. CyMmaropsl
Mo/Ipa3IeIIsitoTCsA Ha HenoliHbie (monycymmaropsl — Half Adder) u monHbie cymmaropsl
(Full Adder).

Ioaxycymmarop (oOo3Hauaercss HS) sBnsercss mpocTeHIIMM CyMMUPYIOIIUM
YCTPOMUCTBOM, TaOJiMlla UCTHHHOCTH, JIOTHUECKasi CXeMa U YCJIOBHOE O0O3HAYCHHE
KOTOPOTO PUBEAEHBI Ha puc. 1.
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Puc.1. Tabnmuna uctuaHOCTH (@), Toruyeckas cxema (0) U ycioBHOE 0003Ha4YeHHUE (B)
OJIHOPA3PSTHOTO MOJIyCyMMaTopa

[Tonycymmarop HS  ocymiectBisieT apudMeTHUUECKOE  CIIOKEHUE JBYX
OJTHOpa3psAIHbIX yucen A u B mo npaBuiaM cyMMupoBaHus IBOUUHbBIX yncel: 0 + 0 =
0,0+1=1,14+0=1, 1+1=10. B pe3ynprare CIOXKEHUS I KaXI0TO
paspsiaa noxyvarorcs iBe Hu@pbl: CyMMa S AJ1 3TOTO pa3psja U 3HaYCHHE MepeHoca
P, xoropoe mepeHocuTcs B CIEAYIOWUN cTapmuid paspsa. [lpu apudgmernyeckom
cinokeHu AByX uucen (1 + 1) pe3ynbTaT okas3bIBaeTCsl JBYyXpa3psIHbIM JTBOMYHBIM
guciaoMm (10, =24¢). B aToM cityyae cymma S = 0, a 1 nepeHOCHTCS B CTapIlIniil pa3psi
(P=1).

CrnenyeT OTMETUTD, YTO TIPU JIOTUUECKOM CJIOKEHUHU ITUX JIBYX YUCEI PE3yJIbTar
CyMMUPOBaHUA OyieT 1, Tak KaK COTIACHO MpaBUJIaM ajareOphl JIOTUKUA X V X = X. OTO
00CTOSITENILCTBO HE TO3BOJISIET MPUMEHUTH ISl apu(PMETHUECKOTO CYMMHPOBAHUS
noruueckuit anement MJIM, a tpelyer pa3paboTKu CHeNMAIbHBIX yCTpoucTB. U3
Ta0nMuIbl UICTUHHOCTH (puc.l.a) cnenyer, 4to apudmMernyeckas cymma S uricen A u B
U curHal nepeHoca P onpenensitorcst BeIpaKeHUSIMHU

S=AB+AB=A® B, P=AB. (1)
B Beipaxkenun (1) cymma S mpencrasisier co00i (yHKIMIO anreOpbl JIOTUKA



HEPABHO3HAUYHOCTH, BBIMOJHAET JIOTUYECKYIO ONEPALMI0 CYMMHUPOBAHHS MO MOIYJIO
nBa U peanusyercsa uaTerpaibHo Mukpocxemoit MCKIIFOYAKOIIEE MJIU. Curnan
nepeHoca B crapmui paspsan P = A-B nosiBisieTcss Ha BBIXOJI€ TOJIBKO TOTA, KOTAa Ha
Bxolbl A W B monmaHbl eQuHUIBI, JaHHAs omepanus YMHOXEHHS (KOHBIOHKIIUN)
peanusyercs JiornueckuM snemeHToM 2. Takum o6pa3om, MoryCyMMaTop UMEET JBa
Bxo/a U BbIxoAa (cM. puc.l). Takue cxembl npeaHa3HAYEHBI JJI1 apUPMETHYECKOTO
CJIOKEHUS JIBYX OIHOPA3PAIHBIX YUCEN U UCIOJIb3YETCS TOJIBKO JJIi CyMMHUPOBAHUS
MJIAJIINX Pa3psiaoB.

OnHopa3psignblii  nmoJHbIA  cymmarop SM  (puc.2.0) omimyaercs OT
noimycymmaropa HS Tem, uTo oH umeeT Tpu Bxoja (ABa ciaraeMbix U nepeHoc P; u3
NpebIAyIIero 1-ro paspsna), a Takxe JBa Bbixoga (CyMMmbl S U mepeHoca P B
CIeyIoOUUi cTapiuid pas3psa). Ero Tabnuia MICTUHHOCTH M YCIIOBHOE O003HAYCHHE
MIPUBEJICHBI HA PUC.2.

Paccmorpum MeTox NpPOEKTHPOBAHHMS (CHMHTE3) IOJHOTIO OJHOPA3PAIHOIO
CyMMaTopa, OCYILECTBIISIOIETO CYMMHUpPOBaHHUE Tpex nepemeHHblx A, B u Pi. Ilpu
3TOM eciu Ha Bxone SM cymmupyrorcs uucia tumna (1 + 1), To Ha Beixoge SM
HE0O0XOJMMO OCYIIECTBUTH IEPEHOC P MoTydeHHOM eTMHUIBI B CIEAYIOIUHI pa3psi, a
TaKkK€ OCYLIECTBUTh IPUEM CHUTHaja IepeHoca Pj, mocrynuBmiero M3 1-ro
MPEABIIYIIETO pa3psaa.

Bxonbr Brixonabl
A B P S P
0 0 0 0 0
0 0 1 1 0
0 1 0 1 0
0 1 1 0 1
1 0 0 1 0 —A|SM (S
1 0 1 0 1 —B
1 1 0 0 1 - ||
1 1 1 1 1 =P P
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Puc.2. Tabmuna uctiHHOCTH (2) ¥ ycIIoBHOE 0003HaueHue (0) OAHOPa3pAIHOTO CyMMaropa

[To naHHBIM TaONUIIBI HCTUHHOCTH (pUC. 2.a) 3alMILEM JIOTHYECKUE BhIPAKEHUS
JUTS 3HAYEHUH CyMMBI S U iepeHoca P, 1 MUHUMH3UPYEM HX aHAIUTUYECKUM METOJIOM,
MCIIOJIb3YS 3aKOHBI U MPaBUJIa aIreOpbl JOTUKHU

S=A-B-P;+A-B-P+A-B-P+A-B-P;=
=P(A-B+A-B)+P,(A-B+A-B)=P(A®B) + P;,(A®B ) = (A®B)®P;, (2)
P=A-B-P;+A-B-P,+ A-B-P,+ A-B-P;=

=P,-(A-B+A-B)+A-B-(P,+P)=P,(A®B) + A-B. (3)

[To BeIpaxkenusM (2) u (3) cocTaBUM JIOTUYECKYIO CXEMY JABOMYHOTO IMOJHOTO
oJIHOpa3psiHOTO cymmaropa SM (puc.3).
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Puc.3. Cxema omHOpa3psIHOTO MOJHOTO CyMMaTopa

[IpencraBneHHass Ha puc.3 JOrMYECKas CXeMa CcymMMmaropa peain3oBaHa Ha
norudeckux anementax MCKIJIIOYAIOUIEE MJIMA (DDI1 u DD2), a Takxke cxembl
DD3, B coctaB koTopo#t BXoaaT anemenTsl 21 u 21JIN.

MHoropa3psiiHble CyMMATOPbl COCTaBISIOTCS W3 TOJHBIX OJHOPAa3PSIHBIX
CyMMaTOpoB M  BBINOJHSAIOT  apU(PMETHYCCKYIO  OIEpalHio  CYMMHPOBaHUS
MHOTOPA3PSAHBIX ~ JBOMYHBIX 4ywmcen A =a,a,_;i...a9,B =byb,_1+by. Tlo
MPUHIAITY OO0paOOTKH pa3psaoB YHCEl MHOTOPa3psIHBIE CYMMATOphI JEJSTCS Ha
nocJjenoBarTe/ibHble U MapaJJiejbHbIe.

B nmociaexoBareJJbHOM MHOIOPa3spsi/iHOM CyMMAaTOpe CIIOKEHHE KOJIOB
OCYILIECTBIISAETCS MOCIEI0BATENBHO, T.€. OPA3PAAHO, HAYMHASL C MIIAJILIETO pa3psiia C
IIOMOIIBIO  OAHOPA3PSAHOTO CyMMaropa Ha Tpu  Bxoga. JlOCTOMHCTBOM
ITOCIIEA0BATENBHOTO MHOTOPA3PSIHOIO CyMMATOpa ABIISIETCS MMPOCTOTA annaparypHOn
peanu3alnu, a HeJOCTaTKOM — JOCTaTOuHOo OoJiblIoe BpeMsi cymmupoBanus. Ha puc. 4
MPUBEAEHA CXEMa MOCJIEA0BAaTEIbHOIO JIBOMYHOIO N-pa3psaHOro cymmaropa. Takou
CyMMarop TpeOyeT MHUHUMAaJbHBIX amnmapaTHbIX 3arpaTr, OJHAKO JJIUTEIbHOCTH
OlepalMu  CIIOXKEHUsS  INPONOpPUHMOHAIbHA  paspsaHOCTH  yucel.  llosromy
MOCJIEIOBATENbHBIE ~ CyMMAaroOpbl  MOXHO  MCIIOJb30BaTb B OTHOCHUTEJIBHO
MEIJICHHOJICVCTBYIOIIMUX YCTPOUCTBAX.
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Puc.4. Cxema mocienoBaTeIbHOTO N-pa3psAHOTO CyMMaTopa

B napanjieibHOM MHOTOpa3psiIHOM CyMMAaTOpe JOCTHTaeTcs 0oJjiee BHICOKOE
OBICTpOJIEHCTBHE, T.K. CYMMHPYEMble KOJbI TOCTYMMAIOT Ha BXOABl CyMMaropa
OJTHOBPEMEHHO 1O BceM paspsigam. O6sraH0 B DBM ncnonb3ytoT 00paboTKy JTaHHBIX
napajwieTbHo 1o pazpsgam. [lo cmocoby dopmupoBaHus CUTHala TEpeHoca
napajuieJbHble MHOTOPA3pSAIHbIE CYMMATOpPhl TOAPA3ZCNISIOT HAa CYMMATOPbI C
MoCJIe0BATEIbHBIM, MapaJljieIbHBIM U TPYNNOBBIM NepeHocoM. BeIOop cxem
MepeHoca JUKTYeTCs TPeOyeMbIM OBICTPOACHCTBHEM CyMMATOpA.

Ha puc. 5 nokazaH mpumep MOCTPOCHHSI U3 N OJHOPA3PSIAHBIX CyMMaTOpOB



OJTHOTO TMapauIeIbHOr0 N-Pa3psAIHOTO CyMMAaTopa ¢ MOCjae10BaTeIbHbIM ePEHOCOM.
JlaHHBII MHOTOPA3PSIIHOTO CYMMAaTOp UMEET 21 BXOJHBIX Pa3psiAHbIX JTUHUN a; U b;
TSI TipreMa QP ABOUYHBIX Pa3psAI0B ClIaraéMbIX, N BBIXOAHBIX JIMHAH S, pa3psaoB
CYMMBI, BBIXOJI TIepeHoca P, U3 cTapiiero paspsijaa u BXoJ nepeHoca P, Ha miaammii
paspsn  cymmaropa. B paccMOTpeHHONW  CXeM€  NEPEHOC  BBINOJHACTCA
MOCJEIOBAaTENbHO M3 pa3psia B pa3psald, 4YTO 3aHUMAET HEKOTOPOE BpEMs.
MakcuManbHOE€ O BPEMEHH CYMMHUPOBAHUE TMOJy4aeTCs B TOM cCllydae, KOrja
MEPEHOC, BO3HUKIIUN B TMEPBOM pa3pslie, paclpoOCTPaHSIETCSs MO BCEM paspsiaam
(manpumep, npu cioxeHuu komoB 11...11 wu 00...01). Ilpu cymmwupoBaHuu
MHOTOPA3PSIIHBIX YHUCEJNT 3TO BPEMsI OKA3bIBACTCS 3HAUUTEIBHBIM U MUMEHHO OHO
OTpEIEIIICT BPEMSI CyMMUPOBAHUS.
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Puc.5. Cxema mapamieapHOro N-pa3psIHOrO CyMMaTopa ¢ MOCIeI0BaTeIbHBIM IEPEHOCOM

J1J1s TIOBBIIIIEHUST OBICTPOACHCTBYSI B MHOTOPA3PSAHBIX CyMMaTopax MPUMEHSIOT
napasuiejibHoe ()OPMHUPOBAHHE TEPEHOCOB B CICIHAIBHBIX OJOKAaX YCKOPEHHOTO
nepeHoca.

B MHOropaspsifHbIX CyMMATOpPaxX yBeJIHYEHHE Pa3PSAAHOCTH JOCTUIaETCs
nyrteM KackagupoBaHus SM. Ilpu sTom BbIXOA mepeHoca P muamgmero paszpsiaa
COEIUHSIOT C BXOJOM IepeHoca P; crapiero paspsaa. [Ipu paboTe MHOrokackaaHoro
CyMMaropa B peKMME CYMMUPOBAHUS Ha BXOJ IEPEHOCA MIIAIIETO pa3psiaa MOAaeTCs
noruyeckuii 0. B stoM cimydae mutammmii paspsa mMukpocxembl DD1 moxker ObITh
noirycymmaropom. [IpuHIun KackagupoBaHUS TpeX 2-pa3psSAHbIX CyMMaTropoB
MOKa3aH Ha puc.6.

IITnHa xoma cyMMBbL

DD1 DD2 DD3
do A SM S0 a2 —Aq| SM |So as —Aql sM |So
a —ﬂ Sy az —Aq Sy as —Aq| S
bo —B, by B, bs B,
bi B | bs—Bi| | | bs =Bl || p
I P; P P; P P; Pl

Puc.6. Cxema kackama u3 Tpex 2-pa3psaHBIX CyMMaTopoB (IS TOTyYeHHS 6-pa3psiTHOTO CyMMaTopa)

[IpocTeWMM  BBIYMTAIOIIMM  YCTPOMCTBOM  SIBJIIETCS  MOJYBBIYUTATEJIb,
KOTOPBIM OCYIIECTBISIET apu(pMETHUECKOE BEIUNTAHUE JIByX OJHOPA3PSAHBIX YUCET A
u B B gBomuHom kozme. CocraBUM TaONUIly MCTUHHOCTH OJHOPA3PSIHOTO
MOJTyBBIYMATATENS (CM. pHC.7.a) C YIETOM TOTO, YTO B ciiydae Berantanus yucen (0 — 1)
Ha BbIXoJIe pe3yibrar R = 1, a Ha BbIXoJIe 3aiimMa Z Oynet chopMupoBaHa eAMHUIIA.
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Puc.7. Tabnuna uctuaHOCTH () ¥ Jornyeckas cxema (0) OMHOPa3PsIAHOTO TMOJTyBBIYNTATEIS

N3 Tabnuibl MICTUHHOCTH (pHC.7.a) CIEAYET, 4TO pa3HOCTh R 1ByX uncen A u B,
a TaKkKe CHUTHaJ IepeHoca 3aiiMa B crapmiuil paspsan Z OyayT ONpeaensTbes
JIOTUYECKUMU BBIPAKECHUSAMU:

R=AB+AB =A®B, Z=A"B. 4)
Jlormyeckass cxema modyBbluMTarens (puc.7.0) cocCTaBlieHa  COIVIaCHO

BhIpakeHUsM (4) u peanuzoBaHa Ha Joruueckux anmemeHtax MCKIIFOYAIOIIEE
NJIN, nusepropa HE u ymuoxurens 21.

IMonnblii BeIYMTATENb Ha cxemax oOo3Hadaercs OykBamu SUB (Sutraktor).
PaccmoTpuM jorMuecKuii CMHTE3 IOJIHOTO OJHOPA3PSAAHOTO BBIYMTATENS, KOTOPBIN
(YHKIIMOHUPYET B COOTBETCTBUHU C TAOJIUIICH UCTUHHOCTH, MPUBEJACHHOMN Ha puc. 8.a.
Ha puc. 8.0 mokazano ycioBHOE 0003HAYCHHUE OJHOPA3PSATHOTO TOJTHOTO BEIYUTATEIIS.

Bxonant Brixoanl
A B Z; R Z
0 0 0 0 0
0 0 1 1 1
0 1 0 1 1
0 1 1 0 1 —A|SUB|R}-
1 0 0 1 0 B
1 0 1 0 1 n n
1 1 0 0 1 —Z; Z-
1 1 1 1 1
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Puc.8. Tabnuia ucTiHHOCTH (2) M ycIoBHOE 0003HaueHue (0) OMHOPA3PITHOTO BEIYUTATEIS

OnHOpa3psiAHBIN TOJHBIN BEIYUTATENb UMEET TPU BXOJ1a, HA KOTOPBIE MOJAKOTCA
BXOJIHBIE CUTHAJIBI: YMEHBIIAEMOE YUCIIO0 A, BeIunTaeMoe uynuciio B u 3aiim Z;. Curnan
3aiiMa Z; TOCTyNaeT Ha BXOI CTapliero i-ro paspsaa Bbrumrarens. Ha Bwixoze
(hOpMUPYIOTCSI CUTHAJTBI PA3HOCTH JIBOUYHBIX uKcen R u 3aiima Z;.

3HavyeHue pa3HOCTH ABOUYHBIX uKcel R onpenenum, HConb3ys JaHHbIE TaOIUIIbI
UCTUHHOCTU (puc.8.a). MUHUMU3HPYEM MOITYYEHHOE JIOTUYECKOE BBIPAKEHUE IS
pa3HocTd R aHanornyHo pacyeTy CyMmbl S 1O BBIPAKEHUIO (2):

R=A-B-Z,+A-B-Z,+A-B-Z,+A-B-Z;, = A®B®Z,. (5)
3anuiieM COrIacHO TaHHBIM TaOJIMIIbI MICTUHHOCTH (pHC.8.a) JIOTHUYECKOE BhIpAKEHHE
JUTSl 3HAUEHUN Z 1 MUHUMHU3HUPYEM €T0 AaHATUTUYECKUM METOIOM:

Z=A-B-Z;+A-B-Z,+A-B-Z;+A-B-Z;,=A-(B®Z) +B-Z;. (6)

[To BbepaxkeHussiMm (5) u (6) COCTaBUM JIOTMYECKYIO CXEMY OJIHOPA3PSAIHOIO
MOJIHOTO BeIUMUTATENS (CM. puc. 9).
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Puc.9. Cxema omHOPA3psAHOTO TIOJTHOTO BEIYUTATEIIS

B 1uudpoBeix ycTpoiicTBaX HaxomsAT TNPUMEHEHHE KOMOWHUPOBAHHBIC
cymmaropbl-BbrunTaresim (SM-SUM). OHu UCHONB3YIOTCS C IEJIbI0 YIPOIICHUS
CXEMHOH peau3aluy MPH MPOCKTUPOBAHUH ITU(POBBIX YCTPOMCTB, KOTJAA BMECTO
OTJICTIHBIX CXEM CyMMATOpa M BBIYUTATENS MCIOIb3yeTCd KOMOMHUPOBAHHAS CXeMa
SM-SUB.

PaccmMorpymM nOpUHIMIT TPOEKTUPOBAHHS TPOCTOM OTHOPA3PSAIHOM CXEMBI
CYMMAaTOpa-BbIYUTATEIIS, UCIIONb3YS CBOICTBa JIOTUYECKOTO AIIEMEHTAa
NCKIIIOYAIOUIEE NJIN (cymmaropa mo Moay:to iBa). CyMMUpOBaHUE 110 MOIYIIIO
2 BXOIHOrO CHUTHaJIAa A W MNOCTOSHHOTO ympasisitomero curHaia K =0 He
WHBEPTUPYET curHai A, npu 3HadeHusAX K = 1 ocymiecTBiIseTcss MHBEpCHsI CUrHana A.

CocTtaBUM 1O paHee MOITYYEHHBIM BBIpaXEHUSM (5) U (6) JOTHYECKYIO CXeMy

OJTHOPA3PSIIHOTO cyMMaTopa-Beuutareis (cM. puc. 10). B manHol cxeMe B KauecTBe
DD1-DD3 ucnonb3ytorcs norudeckue 3nementsl MCKJIIOYAIOLIEE WUJIN.

DD3
A =1 R(S)
DDI . EEEEL
p » DD2
Z, — = DD4
K= | &l 1
M 7z
&

Puc.10. Cxema onHOpa3psAHOTO CyMMaTOPa-BbIUNTATENSA

ComnacHo BbeipakeHuto (6) B cxeme SM-SUB B pexume BBIUMTAIOIIETO
ycTpoiicTBa B kauectBe DD2 HeoOxonuMo npuMeHUTh HHBEPTOpP. B 1aHHOM BapuaHTe
ycTpoiictBa wucnodb3yerca Jormdeckuit snmemeHt HMCKIITIOYHAIOUIEE WJIN,
BBITIOJHSIOIIMI posib cXxeMbl yrpaBieHus. [Ipu nomade na Bxon DD2 curnana A u
nocrosinHoro curHana K = 0 cxema DD2 Oynet nmoBTopsth curHan A. B aTom ciiyuae
cxeMa SM-SUB ananormyno cxeme puc.3 OydAeT BBIIOIHATH OIEPaIUio
cymmupoBanusa S = A + B. Ilpu nonaye Ha Bxoa DD2 enunuist (K = 1) cxema DD?2
OyzeT OCyIIeCTBIATh HUHBEpcUi0 curHaia A. B atom cnywae cxema SM-SUB
aHAJIOTUYHO cXeMe PUC.9 OyIeT BBITIOIHATH ONepaIuio BeIUMTaHus uncen R = A — B.

Taxum 06pa3zom, BUJ BBITIOJIHIEMOM Ollepaluu B paccMoTpeHHo# cxeme SM-SUB
onpezensieTcss 3HaueHUeM ympaBiiwonero curiaina K, 4To mo3BossieT moiy4uTh Ha
BBIXOJIE CUTHAJ CYMMBI S WJIM Pa3HOCTU R IByX ABOMYHBIX YUCEI.
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IHopsiioK BBINOJIHEHUS J1Aa00PATOPHOIT padoThI

3anyctute nporpammy Multisim (Electronics Workbench wiu moGoit ananor
ATON MPOTPaMMBbI) M HAPUCYHUTE CXeMy MPOCTEHIIIEro JBOUWYHOTO OAHOPA3PSII-
HOTO ITU(POBOTO YCTPOWCTBA, N300paKEHHOTO HAa PUCYHKE (COTIIACHO CBOEMY
BapHaHTy). YOenuTech B MpaBUIBHOW pabOTE CXEMBI, CIAENaiiTe CKPUHIIOT
CXEMBI U COCTaBBTE COOTBETCTBYIOILYIO TAOIUIY HCTUHHOCTH.

Pazpaboraiite u HapucyilitTe B mnporpamme Multisim cxemMy JIBOHMYHOTO
MHOTOPa3psIIHOTO CyMMaropa C WCIIOJb30BaHHWEM 0a30BbBIX JIOTHYECKUX
AIIEMEHTOB COTJIACHO CBOEMY BapHaHTY.

Paccmotpute paboTy cxeMbl ITpH CI0KEHUN YUCEI CBOETO BapUaHTa U CIeNaiTe
CKPHHIIOT CXEMBI.

Ipumep: 5+ 2 = 7. Tlocne nepexona U3 AECATUYHON CUCTEMbI CUHUCIICHUS B
nBOUYHYIO: 519 = 101,; 2190 = 01025 710 = 111,. To ecTh mocine crmoxeHus Ha
BBIXOJIE CyMMAarTopa JOJIKEH ObITh MOJy4YeH TBOMYHBINA ko1 111.

[Toouepenno momaBasi BCE BO3MOXKHBIE KOMOWHAIIMM BXOJHBIX CUTHAJOB C
MOMOIIIBI0O COOTBETCTBYIOIIMX KIIIO4EH, yOeauTech B MpaBUILHOM padoTe
cymmaropa. CocTaBbTe€ COOTBETCTBYIOIIYIO TAOIUIY UCTUHHOCTH.

Pazpaboraiite u Hadepture B mporpamme Multisim cxemy JIBOMYHOTO
MHOTOPA3PSIIHOTO TapaJIeIbHOTO CyMMaropa ¢ TOCJIENOBAaTeIbHBIM HIIN
napaJyieIbHbIM MEPEHOCOM (COTIACHO CBOEMY BapHaHTY) C MCIOJIb30BAHHUEM
onHopaspsaHbix cyMmmatopoB (Full-Adder). Hapucyiite BpeMeHHbIE TMarpaMmbl
ero paboThI U c/ieNaiTe CKPUHIIOT CXEMBI (C TPUMEPOM CIIOKEHUS YUCEII CBOETO
BapUaHTa).

CrenaiiTe BBIBOJIBI 1O MPOICTIAHHOM padoTe.
KoHTposabHbIe BONIPOCHI

Yem oTiMyaeTcs MoaycymMmarop oT MOJIHOTO cyMMaTopa?

Kakue npeunmyniecTBa M HEAOCTAaTKM MMEIOT MOCIENOBATEIbHbIE U TMapajieibHbIe
CyMMaropbi?

Kak MOXHO MOCTPOUTH CXe€My MOJHOTO OJHOPAa3psIHOTO cymMmaropa Ha 0asze cxem
IIOJIyCyMMaTOpOB?

Kakue knaccudukanyum cyMMaTopoB BaM U3BECTHBI?

Kak ocymiecTiseTcs c10KeHHE U BBIUNTaHNE MHOTOPA3PsIIHBIX YHCET B CyMMaTope?
UeM oTIMYAIOTCS CXEMbI OIHOPA3PSIIHBIX CyMMaTopa U BeluuTatens? Hanummure u
CPaBHHUTE UX TaOIHIIBI UCTUHHOCTH.

Hapucyiite cxemy U 00bSICHUTE IPUHIIUI PAOOTHI MOCIE0BATEIFEHOTO CyMMaTOPA.
Hapucyiite cxemy M 0OBSCHUTE NPHHLUMII PabOTHI 3-pa3psaHOrO MapaiedbHOro
CyMMarTopa C Mocje/10BaTeIbHbIM EPEHOCOM.

Hapucyiite cxemy u 0OBSICHUTE MPHHUUI PabOTHI 2-pa3psaHOrO MapaieaTbHOro
CyMMaropa C MapajieIbHbIM IEPEHOCOM.

10. Hapucyiite cxeMy U OOBSCHUTE NPHUHIMI PAOOTHI 2-pa3psHOTO BBIYUTAIOIIETO

YCTpPOWCTBA.

11. OnumuTe NpUHIKI pabOTHI OTHOPA3PSAHOTO CyMMAaTOPa-BEIYUTATEIS, IPUBEANUTE €TO

CXEMY 1 HAIIUIINUTEC Ta6nnuy HCTHUHHOCTHU.



