28.09.2026, 17:45 TTornyeckme ocHoBbl OBM, anemeHTbl 1 y3nbl — npakTuyeckas pabota

Jlornueckmne ocHoBbl DBM, 351emeHTbI U y3/bl

MpakTnyeckas paboTa Ha 60 MUHYT. 3yunte KOpOTKOE 06BACHEHWE B KaXX40M pa3gene u cpasy
BbIMNOJNHUTE 3aZaHne. 3anuncbiBanTe OTBETbI MPSAMO Ha cTpaHuLe. B koHue Haxmute «OTnpaBuTb paboty —
coxpaHuTb PDF».

ono

BonognH flembsaH AMmutpnesuny

fpynna Aarta
nNC 25/9-2 2026-09-28
1

ABOVI‘-IHaSI JZIOrnKa n aormyecKkmne CMrHaJibl

LndpoBas BbluncantenbHas TexHrka paboTtaeT ¢ BYMS YCTONYMBBIMY COCTOSIHUSIMU, KOTOPbIE YCOBHO
3anucbiBatoTKak @ n 1 .

@ > noxb / HeT CUrHana
1 > ucTuHa / ecTb cuUrHan

Jlornueckan nepeMeHHaa MOXeT NPUHMMaTb TONbKO OAHO M3 ABYyX 3HauveHunin: 0 uan 1. Hanpumep,
curHan A MOXET OMUCbIBaTb COCTOAAHWE KHOMKM:

A = @ > KHOMKa He HaxaTa

=
1l

1 - KHOMKa HaxaTa

Ha ¢ur3nyeckom ypoBHe HyO 1 eAnHMLE COOTBETCTBYHOT pPasHble 3/eKTpUYeckme coctosHus. Ans
n3yyeHna LMPPOBbIX CXEM BaXKHee He KOHKPETHOe HanpsXeHWe, a To, Kak yCTPOMUCTBO obpabaTbiBaeT ABa
NOTUYECKNX COCTOAHMS.

FnaBHas naes: CIOXHble LMbpPOoBbIe YyCTPOMCTBA CTPOATCA M3 BONBLLIOTO KONMYECTBa MNPOCTbIX

3N1EMEHTOB, KOTOPbIE NPUHNMAKOT 1 BblAatOT TOJIbKO Ownnm 1.
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28.09.2026, 17:45 TTornyeckme ocHoBbl OBM, anemeHTbl 1 y3nbl — npakTuyeckas pabota

3apanme 1- 6 MuHyT

1. CKONbKO pa3HbIX 3HAUEHUI MOXET MPUHUMATL Iornyeckas nepeMeHHasn?

2. MycTb curHan D nokasbiBaeT cocTosiHMe gatumka asepu: 0 — aBepb 3akpbiTa, 1T — ABepb OTKpPbITA.
Yto o3HauvaeTr D = 17

3. MpuaymainTe ewé oanH NpUMep YCTPOIMCTBA, COCTOSIHNE KOTOPOrO MOXHO OnuncaTb 3HayeHnsaMu 0
nt.

Baw otBet

12

2) fBepb OTKpPbITA

3) komnbTep = D

KomnbtoTep paboTtaet - D1
KoMMbkOTEp He paboTaeTt - D2

BbasoBblie nornueckue sanemeHTbi: HE, 1, UJIN, XOR

HE (NOT) nHBepTupyeT BxogHOM curHan: 0 npespawaerca s 1,a 1 —B 0.

NOT ©
NOT 1

nn
[

N (AND) BbizaéT 1 ToIbKO TOrAa, Korga oba Bxoga pasHbl 1. UJIU (OR) BbigaéT 1, ecm xots 66l OAUH
BxoZ paBeH 1. XOR BbIgaét 1, korga BXoAbl pa3anyaroTcs.

A B AND OR XOR
0 0 0 0 0
0 1 0 1 1
1 0 0 1 1
1 1 1 1 0

Hanpwvmep, aBepb J0KHA OTKPbITLCA TONLKO Npu Hanamnuum kapTel M npaBuabHOro koaa:

OPEN = CARD AND CODE
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XOR ya06HO NOHMMaTh Kak «pOBHO OAMH K3 ABYx». Ecan Bxoabl oanHakosble, XOR Bbiaaér O;

ecin pasHble — 1.

3apaHue 2 - 8 MMHYT

1.Myctb A =1, B = 0. Boiuncante A AND B, A OR B, AXOR B n NOT A.

2. Kakol anemMeHT Hy>eH, ecv namna AoJsKHa BKAKOYAThCA TObKO MPY OA4HOBPEMEHHOM HaXaTuwu
ABYX KHOMOK?

3. KakoW aneMeHT Hy>KeH, eciv CUrHan A0JIXXKEH NOSBUTLCS, KOrAa cpaboTan poBHO OAMH U3 ABYX
AATUYNKOB?

Baw otBeT
T)AND =0,OR=1,XOR=1,NOTA=0

2) AND
3) XOR

Ta6J'II/ILI,bI NMCTUHHOCTU N JIornvecKne Bblpa>keHUA

Tabu1ua NCTUHHOCTM MOKa3blBaeT pe3y/ibTaT IOrMYeckor GyHKLUUM AN BCEX BO3MOXHbIX HAabopoB
BXO/HbIX 3HAYEHUN.

KonmyecTBo HabopoB 418 N BXOAOB:
N = 2"

[na aByx BXxoAoB cylwectByeT 4 kombuHauumu. [na Tpéx BxogoB — yxe 8.

PaccMmoTpumM BbipaxkeHwue:

F = A AND (NOT B)

A B NOT B F
0 0 1 0
0 1 0 0
1 0 1 1
1 1 0 0
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B 60s1ee CIOXXHOM BblpaxeHUW YA0OHO BbIUNCAATL YACTV MO NOPAAKY:

'l'l
1]

(A OR B) AND (NOT C)

A B
A OR B
NOT C = 1
F=1AND1-=1

o
()
I W

3apanue 3 - 8 MuHyT

1. CkoNbko HabOpPOB BXOAHbIX 3HAaUYEHWI ByAeT y CXxeMbl C TPEMSs BXOAaMU?

2. Bbluncante F = (A ORB) AND (NOTC),ecruA=1,B=0,C=1.
3. Bbluncimte F= (AXORB)ORC ecinA=1,B=1,C=0.

Baw otBet

1)8

2 AORB=10R0 =1
NOTC=NOT1=0
AORBANDNOTC=1ANDO=0
F=0

3)AXORB=1XOR1=0
(AXORB)ORC=00R0=0
F=0

4

KombuHaumoHHble cxembl. Monycymmarop

KOMGMHaLI,VIOHHaH cxemMa q)ole/lpyeT BbIXOA TO/IbKO NO TEKYL MM 3Ha4YeHNAM BXOLOB. OHa He

3anoMKVHaeT npejpblayLiee COCTOsIHUE.

OAVH 13 BaxHeNWnx npumepos — noaycymmatop. OH ckiaabiBaeT JBa OAHOPA3PAAHbLIX ABONYHbBIX

uncna A v B v BbIfaéT ABa pesyabTata:

® S — 6UT CymMMmbl;

e C— 6uT nepeHoca.

wn
Il

A XOR B
A AND B

(@]
1l
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A B S — cymma C — nepeHocC
0 0 0 0

0 1 1 0

1 0 1 0

1 1 0 1

1+1=10,

S=290

c=1

MoAHBIN CymMMaTOpP AOMONHUTENBHO YYMUTbIBAET NEPEHOC U3 NMpeablayLiero paspsasa. /13

HECKONBbKWNX MOJIHbIX CYMMaTOpPOB CTPOAT MHOFOpa3pﬂAHbII7I CyMMaTOop.

3apaHue 4 - 8 MMHYT

1. Monycymmatop cknagbiBaet A = 1 1 B = 0. Yemy paBHbl S n C?
2. NMonycymmatop cknagbiaet A = 11 B = 1. Yemy paBHbl S C?
3. Kakne aBa nornyecknx aneMeHTa ncnoib3ytotcsa B bopmynax nosycymmaropa?

Baw otBeT
HNS=1,C=0
2)S=0,C=1
3) XOR n AND
5

LLindpartopsl, gewmndppatopbl, My1bTUNIEKCOPbI U
KOMMapaTopbl

Wndparop npeobpasyeT HOMep akTUBHOW BXOAHOW JVHWUW B ABOUYHBIA KOA. B npocTom BapuaHTe
npeanonaraeTcs, YTO akTMBHA TOJbKO OfHa NHWUA.

inppatop 4 » 2:
BXo4 © - 00
Bxog 1 » 01
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Bxog 2 - 10
Bxog 3 - 11

Aewndpatop BbiNoHAET obpaTHOe Npeobpa3oBaHune: ABOUYHbBIV KO BbIOMPAET OAMH 13 BbIXOZOB.

JewndpaTtop 2 » 4:
00 - YO

01 » Y1

10 » Y2
11 » Y3

Mynbtunnekcop (MUX) — undpoBoi nepekatoyvatenb. YNpaBAstOLMA KO OnpesenseT, Kakon 13
BXO/HbIX CUFHa0B NMonaAéT Ha ObLLNIA BbIXOA,

MUX 4 > 1:
00 > IO
01 » I1
10 » I2
11 » I3

Komnapatop cpaBHuBaeT gBa ABOUYHbIX Yncna u GopmMupyet ognH 13 pesyabtatos: A = B, A > Buan A <
B.

A = 1010, = 1010
B = 0111, = 710
Pesynbtat: A > B

He nyTa|71Te Ha3HayeHuA: LumcbpaTop KoOAMpYyeT, ,a,eLumcppaTop Bbl6|/|paeT BbIXO4, MYJIbTUMJIEKCOP

Bbl6|/|paeT BXOJ4, KOMMNapaTtop CpaBHMBAET ABa 3HaYE€HUA.

3apaHme 5 - 9 MuHyT

1. Y wndpatopa 4—2 aktmseH Bxoz N2 3. Kakol ko OH BblgacT?

2. Ha pewndpatop 2—4 noctynun kog 10. Kakoi BbIXOZ CTaHET akTUBHbIM?

3. Ha MUX 4-1 nogaH kog 01. Kako Bxog, BbibpaH?

4. CpaBHute A = 1001, n B = 1010,. NepeBeauTte oba uncia B 4ECATUUYHYIO CUCTEMY.

Baw otBet

1)

2) 2 BbIXOA,
3) 1 BbIxoa,
4)A=9710;B=10"10; A< B

11
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6

NMocnepoBatesIbHOCTHbIE CXEMbI: TPUITEPbI, PErncTpbl U
CUETUUNKM

B otanume ot KOM6I/IHaLI,VIOHHbIX cxem, nocsieaoBate/ibHOCTHbI€ CXeMbl MOTYT XPaHUTb |/|H¢op|v|au,mo (0]
npeabiagywiemMm COCTOAHNN.

Tpurrep — npocteriwunii anemeHT namaTi. OH cnocobeH xpaHuTb oguH 61T 0 nam 1.

1 Tpurrep » 1 6ut
PerMC'rp — rpynna Tpurrepos, npejgHasHa4yeHHaa 4nA XpaHEHUA HECKOJIbKUX enToB OAHOBPEMEHHO.

8 TpUrrepoB - 8-6UTHbI perucTp
16 TpurrepoB - 16-6UTHbLIK perucTp
32 Tpurrepa - 32-6UTHbIK perucTp

CUETUMK V3MeHAET CBOE COCTOAHME MNP NOCTYNAEHUM UMMNYNbCOB. Hanpumep, ABYXOUTHBIN CHETUMK
NPOXOANT YeTbIPe COCTOAHUS:

00 » 01 » 10 » 11 » 00 » ...

PerncTpbl Hy>Hbl A5 BDEMEHHOTO XPaHEHWS OMNepPaHAOB, afPECOB N MPOMEXYTOUHbIX Pe3y/bTaToB.
CUETUMKN MPUMEHSIOT AN NoACUYETa COObITUN 1 GOPMUPOBAHMA NOCIEA0BaTEIbHOCTEN COCTOAHUN.

3apanue 6 - 8 munyTr

1. CKONbKO TPUITEPOB HY>XKHO A4 pernctpa Ha 16 6ut?
2. AByx6UTHbIV CYETUMK HaxoanTcsa B coctosiHuM 00. 3anuwmnTe ero coctosiHne nocne 1-ro, 2-ro, 3-ro

1 4-ro umnynbca.
3. Kako# y3en nyylue ncnonb3oBaTb A/ BPEMEHHOMO XpaHeHus 8-6uTHoro umcna?
4. KakoW y3en Hy>KeH A NoACYETa YnCaa HaxaTuin KHOMKN?

Baw otBeT

1)

2) MNocne 1-ro - 01; 2-ro - 10; 3-ro - 11;4-ro - 00
3) pernctp

4) cueTumk

16
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TNornuyeckune ocHobl IBM, aneMeHTbI 1 yanbl — npakTuyeckasi paborta

Kak noruueckue 3nemMeHTbl NpeBpaLLaloTca B y3/ibl NpoLeccopa

MpoLieccop COCTONT U3 OTPOMHOrO KOIMYECTBa LIMPPOBBIX CXEM, HO Kaxkzas COXHaa QyHKLMSA CTPOUTCA

n3 6onee MNPOCTbIX 31EMEHTOB U Y3J10B.

dneMeHT uam y3en

AND, OR, XOR, NOT

Cymmarop

Komnapatop

MynbTunaekcop

Perunctp

CYéTumk

Yro penaer

BbinosiHAOT 6a30Bbie orMyeckne onepauun
Hag butamu.

BbinosHAET ABONYHOE CNOXEHWE 1 yYacTBYeT B
apudmetmke.

CpaBHI/IBaeT ymcna n Kojbl.

BbibupaeT, Kakol CurHan Uav gaHHble nepeaatb
Aanblue.

BpeMeHHO XpaHWT JaHHble BHYTPU NpoLieccopa.

V3ameHseT cocToaHme no nMmnyJsibCam n nomMmoraet
OpraHM3oBbIBaTb NOC/1€40BaTE/IbHOCTb pa6OTbI.

Kom6uHaLmm 3Tmx y310B 0bpasyroT Honee KpynHble YacTu npoueccopa. Hanpumep, AJTY BbinonHseT
apudmMeTmyeckme 1 aornyeckmne onepawmu, a PerncTpbl XpaHaT JaHHble, ¢ KoTopbiMu AJ1Y paboTtaer.

[aHHble B permcrpax
{

MYNbTUNAEKCOpPbl BblOUpaT BXOAbI
{

AJlY BbINOJIHAET onepauulo
{

pe3y/nbTaT CHOBA 3anuCbiBaeTCA B perucTp

[NaBHas MbIC/b TEMbI: MPOLLECCOP HE ABASAETCH «OAHUM CNOXKHbBIM YCTPONCTBOM». OH MOCTPOEH

13 60/IbLIOrO KOJANYECTBa NPOCTbIX IOTNYECKNX 3N1EMEHTOB, O6'beAVIHéHHbIX B y3/bl.
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3apanue 7 - 8 munyTr

1. Kakol y3en BpeMeHHO XpaHUT faHHble?

2. Kakoi y3en BbIbBUpaeT ofMH 13 HECKOIbKMX BXOAHbIX CUTHAI0B?

3. Kakow y3en cpaBHMBaeT ABa umcna?

4. O6bACHUTE CBOMMMW CNOBaMW B 2—3 NPeAOXeHMsX, Kak MPOCTble JIOFrMYeckme 31eMeHTbl CBsA3aHbI
¢ paboTou npovieccopa.

Baw otBet

1) pernctp

2) MyNbTUNNEKCOP

3) komnaparop

4) 13 NPOCTbIX NOTUCTUYECKNI 21EMEHTOB COCTaBAAIOTCA BONee CNOXHbIE CUCTEMBI, @ Y>Ke 3TU
CUCTEMbI CBA3bIBAFOTCA B KNKOUEBbIE Y3/1bl MpoLeccopa

Mepep cpauenr - 5 MMHyT BMecTe ¢ opopmieHuem

v Ykazanbl ®VO n rpynna.
v BbINnosHeHbI BCe ceMb 3aAaHui, OTBETbI 3anmncaHbl MO NyHKTaM.
v B BbluMCIEHNAX NOKa3aHbl MPOMEXYTOUHbIE AENCTBUA TaM, T4e OHU TpebyroTcs.

Mocne Ha)kaTMA KHOMKWN OTKPOEeTCcA OKHO neuyatu. Bbibepute «Coxpanutb kak PDF». B PDF nonagyt
BCe BallW OTBETbI MOJIHOCTbIO.
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