JlaGopaTopHas padora Ne 6

H3yyeHue MHOTOpPa3psiIHOTO CyMMAaTOpa

IMeab padoTbl: IIpruoOpecTn NpPaKTHYECKHE HABBIKA IO COOPKE CXEMBI

MHOTOPa3psAHOTO CyMMATOpa, U3yUnTh MIPUHIUIT €r0 PaOOTHI.
Kparkue Teoperuueckue cBeieHU

CymmaTopomM Ha3biBaeTcsi HU(PPOBOE YCTPOUCTBO KOMOMHAIMOHHOIO THIIA,
MpeIHa3HAYCHHOE JIJISl CII0KEHUs (M BBIYMTAHMS) IBYX YHCEl, 3aJIaHHBIX B JBOMYHOM
kojie. CymMMaropbl HUCIOJB3YIOT TakXKe JUIsl MOCTPOCHHUS HU(PPOBBIX YCTPOMCTB,
BBITIOJIHAIOMIMX Oojiee clokHple omnepanuu. [lo 4YmWcimy BXOJOB pa3iuyaroT
MOJIyCYMMAaTOpbI, OJHOPA3pPSAHbIE CYMMAaTOpbl M MHOTOpa3ps/IHbIE CYMMAaTOpHI.
Ionycymmamopamu Ha3bIBAIOTCS YCTPOICTBA C ABYMS BXOJAaMU U JABYMS BBIXOJaMHU,
Ha KOTOPBIX BBIPAOATHIBAIOTCSI CHTHAJIBI CYMMBI M TiepeHoca. B Tabn. 1 mpuBeneHa

TabJIMIa ICTUHHOCTHU MOJIyCyMMaTopa.

Tabnuua 1
a b; Si A
0 0 0 0
0 1 1 0
1 0 1 0
1 1 0 1

['paduyeckas cxema mojgycymmarTopa ¢ UCIOIb30BaHUEM 0a30BbIX JIOTHYECKHUX
AJIEMEHTOB, TMpuBeAeHa Ha puc.l,a. VYcimoBHoe rpaduueckoe 0003HAYEHHUE
moJfycymMMaTopa TIoka3aHo Ha puc. 1,0. I'paduueckas cxema Mojaycymmaropa c
rcnoJib3oBanueM jorundeckux snemeHntoB NCKIIFOYAOUIEE-NJIN, npuBeneHa Ha

puc.2.
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Puc. 1. Cxema nonycymmaropa (a) u ero rpacgpmyeckoe o6o3HaveHune (0)
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Puc. 2. Cxema nonycymmatopa

Cxema OJIHOpa3psAJIHOTO CyMMaTOpa MOXET OBITh peaau3oBaHa Ha JBYX
MOJIyCyMMaTOpax, COEJAMHEHHBIX KaK YKa3aHO Ha cxeMe puc.3,a. YCIOBHOE

rpaduueckoe 0603HaUYECHHE MMOJTHOTO CyMMAaTopa Mmoka3aHo Ha puc. 3,0.
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Puc.3. Cxema cymmartopa, peann3oBaHHOro Ha AByx nosiycymmatopax (a) u ero rpadumyeckoe

0b03HauyeHwne (0)



Ha 6a3e ogHOpa3psiAHOTO CyMMaTOpa CTPOSITCS MHOTOPa3psiAHbIE CYMMAaTOPHI.
B 3aBucumMocTu ot crioco0a BBOJIa KOJOB CJIara€MbIX CyMMAaTOpbI JENATCA Ha JBa

THIIA. NOCIC008AMENbHOC0 W napajiiejibHoco Oeticmsus. B mocienoBaTenb,HOM

MHOTOPa3psaaAHOM CyMMATOpPC CJIIOKCHHUEC KOJOB OCYHICCTBIICTCSA IOPA3PAIHO,
HauyHag C MJIAAIICro paspdaia € IMOMOIIBIO OAHOPA3psAAHOIO0 CymMMaTOopa Ha TpHU
BXOAa. I[OCTOI/IHCTBOM MMOCJICA0BATCIIbHOTO MHOTOPAa3pAAHOro CyMmMaropa SABJIACTCA
IIpOCTOTa annapaTypHoﬁ peajin3daliii, a HECAOCTATKOM — JOCTATOYHO OoJBIIIOE BpCMA

CyMMHUpOBaHMs. B mapamiesbHOM MHOrOpa3psIHOM CyMMarope AOCTUraercsi Ooliee

BBICOKOE ObIcTpojiericTBre. CyMMUpyeMbIe KOJBI MOCTYMAIOT Ha BXOJbl CyMMaTopa
OJIHOBPEMEHHO 110 BCEM pa3psiiaM.

Ha puc. 4 nmpuBeneHa cxema IMOCIEAOBATEIBHOIO JBOMYHOTO N-Pa3psIHOIO
cymmaropa. Takoii cymmaTop TpeOyeT MUHUMAJIbHBIX almapaTHBIX 3aTpaTr, OJHAKO
JUIMTENBHOCTh  ONEPALMU  CIIOKEHUS MPONOPLHMOHAIBHA Pa3PSAHOCTH  YHUCEI.
[TosToMy mOCIENOBATENBHBIE CYyMMATOPbl MOHO HCHOJIb30BaTh B OTHOCUTEIBHO

MeEJIJIEHHOACHCTBYIOIINX YCTPOMCTBAX.

Puc.4. Cxema nocnegoBaTenbHOro N-pa3psgHoro cymmaTopa

OO6bryHO B OBM ncnonb3yroT 00pabOTKy JaHHBIX MMAapajlIeNbHO 10 pa3psiam.

[To cmocoOy ¢opMupoBaHMs CHUTHala IMepeHoca MapajiedbHble MHOTOpPa3psIHbIC

CYMMAaTOpBl MOJAPA3AEISIIOT HA CyMMAaTOPhI C MOCJIEI0BATEIbHBIM, MAPAJUICIBbHBIM U

IpyNIoOBBIM  IEepeHocoM. BpiOOp cxem nmepeHoca JUKTYeTCs TpeOyeMbIM
OBICTPOJIEHCTBUEM CYMMATOPA.

[Ipumep MOCTPOEHUSI MHOIOPa3psAIHOTO CyMMaTopa C MOCJIE€I0BATENbHBIM

IIEPEHOCOM IIPEACTaBJIEH Ha puc. 5. CymMMaTop UMEET 2n BXOJHBIX Pa3psAAHBIX JIMHUM

a; 1 b, nnst mpuema mudp craraeMblX, 71 BBIXOJHBIX JMHHA S~ PpaspsioB CyMMBI,



BBIXOJ IepeHoca P 13 crapiuero paspsiia U BXOA nepeHoca Py Ha Mimapmmii paspsiz

cymmaropa. B paccMOTpeHHOH cXeMe MEPEHOC BBINOJHSAETCA IMOCIEN0BATEIbHO U3
paspsiia B paspsll, 4TO 3aHMMAET HEKOTOpOe BpeMs. MakcUMallbHOE MO BPEMEHU
CYMMHUPOBAHHE TOJY4YaeTCs B TOM cCllydae, Korja MEpeHOC, BO3HHUKIIUN B MEPBOM
paspsjie, paclpoCTpaHseTCs MO BCEM pas3psiioM (HAIpUMEpP, MNPU CIOKEHUU KOJOB
11.11 u 00..01). Ilpu cyMMHpOBaHHU MHOTOPA3PSAHBIX YHUCET 3TO BpeMs

SHAYUTCIIbBHO U KMCHHO OHO OIIPCACIIACT BPEMA CYMMUPOBAHUWAA.
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Puc.5. Cxema napannensHoro n-paspsigHoro cymmartopa c nocrieqosartesibHbIM NepeHoCcoM

C uenpi0 yMEHbBIIICHUSI BpEMEHH CYMMHPOBAHHUSI BMECTO IOCJIEI0BATEIHHOTO
UCIIOJIB3YIOT — MapajienbHblii  mepeHoc. [lpumep mocTtpoeHust  3-pa3psiiHOTO
CyMMaTopa Ha JIOTUYECKHUX 3JIEMEHTaX C MapajlielbHbIM IEPEHOCOM MPEACTABICH Ha
puc. 6.

Ha cxemax MHoOropaspsiHble CyMMaTopbl 0003HA4arOTCS B  BHJE
NPSIMOYTOJILHUKOB ¢ Tpemsi mojsiMu (puc. 7). B ocHoBHOM mone ob6o3Haudaercs

GbyHKIHOHATBHOE Ha3HAYEHHE CXEMBI (J171s1 cymmaTopa 3To SM).
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Puc.7. Mpaduyeckoe 0603HauYeHe n-paspsigHOro napannensHoro cymmaropa



bokoBrie moist MNpCaHa3sHa4YCHbI IJIA 0003HaYCHHUS JaHHBIX: JICBOC IIOJIC IJIA
BXOOHBIX HOAHHBIX, IIPABOC — I BBIXO/IHBIX. bokoBrle 1015 MOI'yT UMCThb CCKIMH

I pasaciICHUs pa3HOMMCHHBIX BXOJAHBIX WJIM BBIXOAHBIX JAHHBIX.
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Puc.6. Cxema napannesibHoro 3-p83pHﬂHOFO cyMmmMaTtopa C napanrnelibHbiM NepeHoOCoOM

Ha npakTuke oObIMHO Pa3psiIHOCTh PEATbHO HMCIOJIb3YEMbIX MHOTOPAa3PSAHBIX

CyYMMATOPOB C IIapaJUICJIbHBIM IICPCHOCOM PCAKO IMPCBLIITACT BOCCMb.



IHopsinok BbINOTHEHNS JIA00PATOPHO PadoThI

1. 3amycture nmporpammy Multisim (Electronics Workbench) u nHapucyiite cxemy
TPEXpa3psAIHOTO CyMMaTropa C MCIOJb30BAHMEM 0a30BbIX JIOTHYECKHX

AJIEMEHTOB, HaIlpUMeEp, MOKa3aHHYIO Ha PHC.8.

Puc.8. Cxema TpexpaspsagHoro cymmaTopa

2. Paccmotpute paboTy cXeMbl TPeXpa3psiIHOTO cymmaropa (cM. puc. 8) mpu
cnoxkeHuu yuceln S u 2. [locne nepexona u3 AECATUYHON CUCTEMBbI CUUCIICHUS
B JBOUYHYIO0: 519 = 101,; 2,9 = 010,  [locne cnoxeHust Ha BbIXOJI€ CyMMaropa

JOJIKEH OBbITh MojydeH koja 111 (IBOMYHBIA KOJ CUMTHIBAETCS CHU3Y BBEPX).

BeimonnauMm nposepky: 5 +2=7;7,0=111..



3. IloouepenHo momaBasi Bce BO3MOKHBIE KOMOHWHAITMM BXO/JHBIX CUTHAJIOB C
MOMOIIIBI0 COOTBETCTBYIONIMX KItOUeH, yOeauTech B MPaBUIBLHON padoTe
cymmaropa. CocTaBbT€ COOTBETCTBYIOIIYIO TAOJIUIy UCTUHHOCTH.

4. PazpaboraiiTe W HAuYepPTUTE CXEMYy UETHIPEXPA3psAHOTO CyMMaTopa C
MOCJIEIOBATENbHBIM WJIM  MapajuIeJIbHBIM TEPEHOCOM (COIIACHO CBOEMY
BApUAHTY) C HCMOJb30BaHUEM OJHOpa3psaHbix cymmaropoB (Full-Adder).
Hapucyiite BpeMeHHbIE AUarpaMMBbl €ro paboThl.

5. Cnenaiite BBIBOJIBI IO MPOJIETaHHOMN padoTe.

KonTpoJbHBIE BONIPOCHI

1. Yem oTiuryaercs noxyCcyMMaTop OT MOJHOTO cyMmaropa?

2. Kakue mnpenMyniecTBa M HEJOCTAaTKM HMEIOT IIOCJIEN0BATEIbHbBIE U
napajuiesIbHble CyMMAaTOpPbI?

3. Kak MOXHO IMOCTPOUTH CXEMY ITOJIHOIO OJHOPA3PSAHOIO CyMMaropa Ha
0a3ze cxeM MoJayCcyMMaTopoB?

4. Kakue kinaccupukauy CyMMaToOpOB BaM U3BECTHBI?

5. Kak ocyiecTBisieTcss CIOXKEHUE U BBIUYMUTAHHE MHOTOPa3psAHBIX YMCE B
cymmarope?

6. Hapucyiite cxemy u OOBSICHUTE MPUHIIMI PabOTHI MOCIEIOBATEIHLHOIO

CyMMaropa.

7. Hapucyiite cxemy U OOBSICHUTE MPUHLUIN PAOOTHl NapaIEIHHOTO

CyMMarTopa.



