28.09.2026, 17:43 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

Wapkaes FOpwuii HukonaeBuny

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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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) D = 1 o3HauvaeT ABepb OTKpbITa
3) BbikAtoUaTenb cBeTa, 0 - cBeT BbiKAtOUEH, 1 - CBET BK/IOUEH

BasoBbie nornueckue anemeHtbi: HE, N, UJIN, XOR

HE (NOT) nHBepTunpyeT BxogHOM curHan: 0 npespawaetca s 1,a 1 —8O0.

NOT ©
NOT 1

o
o

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

Hanpwvimep, ABepb f0/KHA OTKPbITLCA TONLKO NpY Hanamuum kapTel I npaBrabHOro koaa:

OPEN = CARD AND CODE

XOR ya06HO NOHUMAaTh Kak «POBHO OAWNH U3 ABYyX». Ecan Bxoabl ognHakosble, XOR Bbigaér O;

ecnn pasHbole — 1.
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3apanue 2 - 8 MunyT

1.MNyctb A =1, B = 0. Boiuncante A AND B, A OR B, A XOR B n NOT A.

2. Kakol aneMeHT Hy>eH, eciv namna AoJsXKHa BKAKOYAThCA TObKO MNPY OAHOBPEMEHHOM HaXaTumu
ABYX KHOMOK?

3. KakoW aneMeHT Hy>KeH, eciv CUrHan AOJXKEH NOSBUTLCS, KOTrA4a cpaboTan pPOBHO OAMH U3 ABYX
AaTUuMKOB?

Baw otBet
1DAND =0;OR=1,XOR=1,NOTA =0

2) AND
3) XOR

TaGIII/ILI,bI NMCTUHHOCTU N JIorTnvdeckKmne BblparkeHUsA

Tab/11ua NCTUHHOCTM MOKa3bIBaeT pe3y/ibTaT IOrMYeckor GyHKLUUM AN BCEX BO3MOXHbIX HAbopoB
BXO/HbIX 3HAYEHUN.

KonnyecTBo Habopos Ana n BXOAOB:
N = 2"

[ns aByx BXOZOB cylecTByeT 4 KOMBUHaLMKW. s Tpéx BXo4oB — yxe 8.

PaCCMOTpVIM Bblpa>XeHUeE:

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

B 60s1€e COXXHOM BblpaxeHUW YA0OOHO BbIUNCAATL YaCTU MO NOPAAKY:

F = (A OR B) AND (NOT C)
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NOT C = 1
F=1AND1-=1

3apaHue 3 - 8 MMHYT

1. CkoNbkO HaboPOB BXOAHbIX 3HaYEHWN ByAeT y cxeMbl C Tpems BXogamMm?
2. Bbiuncante F = (A OR B) AND (NOT C),ecinA=1,B=0,C=1.
3. Bbiuncante F= (AXORB)ORC, ecimA=1,B=1,C=0.

Baw otBet
1) 8
2)F=0
3)F=0

4

Kom6uHaumoHHble cxembl. Monycymmartop

Kom6uHaumoHHaa cxema GOpMUpPYET BbIXOZA TONbKO MO TEKYLUM 3HaYeHNAM BXxog0B. OHa He
3arnoMuHaeT npeablayliee COCTORHNME.

OaVH 13 BaxKHelLWmnX NpumMepoB — noaycymmartop. OH ckiafbiBaeT ABa OAHOPa3PAAHbIX ABONUHbIX
uncna A v B v Bbifaét aBa pesynbTata:

® S — OUT CyMMBbl;

e C— 6uT nepeHoca.

S = A XOR B

C=AAND B

A B S — cymma C — nepeHoc
0 0 0 0

0 1 1 0

1 0 1 0

1 1 0 1

1+1 =160,

S=9

c=1
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MoAHbIV CymMaTOpP AOMOAHUTENIBHO YUMTbIBAET NEPEHOC U3 NpeablayLiero paspaga. M3

HEeCKONbKMX MOHbBIX CyMMaTOPOB CTPOAT MHOropa3psAHbIN cyMMaTop.

3apaHue 4 - 8 MMHYT

1. Monycymmatop cknagbieaet A = 1 1 B = 0. Yemy pasHbl S n C?
2. Monycymmatop cknagbiBaeT A =11 B = 1. Yemy paBHbl S n C?
3. Kakne aBa nornyecknx aneMeHTa ncnoib3ytotcs B bopmynax nosycymmaropa?

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

LLindpartopsl, gewmndpatopbl, My1bTUNIEKCOPbI U
KOMMapaTopbl

Wndparop npeobpasyeT HOMep akTUBHOW BXOAHOW JVHWUW B BOUYHBIA KOA. B npocTom BapunaHTe
npeanonaraeTtcs, YTO akTMBHa TOJbKO OAHa NHUA.

inppaTtop 4 » 2:
BXo4 O - 00
Bxoa 1 » 01
Bxog 2 - 10
Bxog 3 -» 11

Aewmndpatop BbiNosHAET 06paTHOe Npeobpa3oBaHue: ABOVNUHbIN KOZ BbiOVMpaeT OAWH M3 BbIXOAOB.

JewndpaTtop 2 - 4:
00 »> YO

01 » Y1
10 > Y2
11 > Y3

Mynbtunnekcop (MUX) — undpoBoi nepekatoyatesb. YNpaBastOLMUA KOZ ONpesensieT, Kakon 13
BXOZHbIX CUTHA/NIOB MOMNaZAET Ha OOLLWIA BbIXOA.

MUX 4 > 1:
00 > IO
01 » I1
10 » 12
11 » I3
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Komnapatop cpaBHMBaeT gBa ABOMYHbIX Yncna u Gopmmpyet ognH 13 pesynbtatos: A = B, A > Buan A <
B.

A 10102 = 1010
B 91112 = 710
PesynbTtat: A > B

He nyTtaiTe Ha3HaueHus: WndbpaTop KOAUPYeET, AelundpaTop BbIOUpPaeT BbIXOA, MyAbTUMAEKCOP

BbIGMpaeT BXOZ, KOMMapaTop CPaBHMBAET ABa 3HAUEHUS.

3apanme 5 - 9 munyr

1. Y wndpatopa 4—2 aktmseH Bxog N2 3. Kako Kog, OH BbJacT?

2. Ha pewmndpatop 2—4 noctynun ko 10. Kakoi BbIXOZ CTaHET akTUBHbIM?

3. Ha MUX 4—1 nogaH koza 01. Kakon Bxog BbibpaH?

4. CpaHute A = 1001, n B = 1010,. NepeBeaute oba uncia B 4eCATUUHYIO CUCTEMY.

Baw otBet

1
2
3
4

) 11
) Y2
) 11

)A=9710;B=10710; A< B

6
NMocnepoBaTesIbHOCTHbIE CXEMbI: TPUITEPbI, PErucTpbl U
CUETUUNKN

B otanume ot KOM6I/IHaLI|VIOHHbIX cxXem, nocsieaoBaTe/ibHOCTHbI€ CXeMbl MOTYT XPaHUTb I/IHd)OpMaLI,l/II-O (0]
npeabiagywiemMm COCTOAHNN.

Tpurrep — npocTenwmnin anemeHT namat. OH cNocobeH xpaHuTb oanH 6uT: 0 nan 1.
1 Tpurrep » 1 6ut
PerMC'rp —_— rpynna TpUrrepos, npegHasHavyeHHaa anAa XpaHeHMA HECKONbKUX 6MTOB OAHOBPEMEHHO.

8 TpUrrepos - 8-6UTHbI perucTp
16 TpurrepoB - 16-OUTHbI perucTp
32 Tpurrepa - 32-OWUTHbIA perucTp

CUETUMK V3MEHAET CBOE COCTOAHME MPU NOCTYNIEHUM UMMNYNbCOB. Hanpumep, ABYXOUTHBIV CUHETUMK
MPOXOANT YETbIPE COCTOAHUS:
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00 - 01 » 10 » 11 » 00 » ...

TNornuyeckune ocHobl IBM, aneMeHTbI 1 yanbl — npakTuyeckasi paborta

Pernctpbl Hy>KHbl AN15 BPEMEHHOTO XpaHEHWs OMnepaHAO0B, ajPecoB N MPOMEXYTOUHbIX Pe3y/bTaToB.
CUYETUMKMN NPUMEHSAIOT 411 NOACYETa COBbITUI 1 GOPMUPOBAHUA NOCAEL0BaTENIbHOCTEN COCTOAHMNN.

3apanue 6 - 8 Munyr

1. CKONbKO TPUITEPOB HY>XKHO A/18 pernctpa Ha 16 6ut?
2. ByXOUTHBIN CYETUMK HaxoanTcs B cocTosiHMM 00. 3anuwmTe ero coctosiHue nocae 1-ro, 2-ro, 3-ro

n 4-ro nmnynbca.

3. Kakow y3en nyylue ncnoab3oBaTb A1 BPEMEHHOTO XpaHeHuns 8-6uTHoro umcna?
4. Kakow y3en Hy>eH A/ NoACYETa UMCcNa HaXaTuii KHOMKK?

Baw otBet

1
2
3
4

16 Tpurrepos

Perncrp
Cuetunk

o N ~— ~—

7

Mocne 1-ro 01; Mocne 2-ro 10; NMocne 3-ro 11; NMocne 4-ro 00;

Kak nornueckme s3zniemeHTbl NpeBpaLLAlOTCA B y3/1bl NpoLeccopa

MpoLeccop COCTOMT U3 OFPOMHOIO KOIMYECTBA LIMPPOBBIX CXEM, HO Kaxkzas CIOXHas GYHKLMS CTPOUTCS

13 6onee NPOCTbIX I/IEMEHTOB U Y3/10B.

dneMeHT uan y3en

AND, OR, XOR, NOT

Cymmatop

KomnapaTtop

MynbTunaekcop

Perunctp

Cuétumk

Urto pgenaer

BbinosiHAoT 6a30Bble NorMyeckme onepanmm Haz
butamu.

BbinosiHAeT ABONYHOE CNOXEHWE 1 yYacTBYeT B
apuomeTmke.

CpaBHI/IBaeT ymcna n Kojbl.

BbibupaeT, kakol curHan Uav gaHHble nepeaatb
Aanblue.

BpeMeHHO XpaHWUT JaHHble BHYTPU npoLieccopa.

VI3ameHseT cocToaHMe no nMnysibCaM n nomMmoraet
OpraHmM3oBbIBaTb NoC/ie40BaTe/ibHOCTb pa6OTbI.

KombuHaumm 3tux y3108 06pasyroT 6osiee KpymnHbie YacTv npoueccopa. Hanpumep, ANY BoinosHseT
apudmMeTmMyeckme 1 Nornyeckmne onepaLmm, a PerncTpbl XpaHAaT JaHHble, ¢ KoTopbiMu AJ1Y paboTtaer.
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[laHHble B perucTpax

{

MYNbTUMNAEKCOpPbl BblOUpaT BXOAbl
d

AJ1Y BbINOJIHAET onepauuio
J

pe3ynbTaT CHOBa 3anucbiBaeTCA B perucTp

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

13 60/IbLIOro KOJANYECTBa NPOCTbIX IOTNYECKMNX 3N1EMEHTOB, O6'beAVIHéHHbIX B y3/bl.

3apaHue 7 - 8 MMHYT

1. Kakol y3en BpeMeHHO XpaHUT JaHHbIe?
2. Kakoi y3en BbIbBUpaeT ofMH U3 HECKONbKMX BXOAHbIX CUTHAN0B?
3. Kakown y3en cpaBHMBaEeT fBa yncna?

4. O6BACHUTE CBOUMM CIOBaMU B 2—3 NPEANOXKEHMAX, KakK MPOCTble NOrMYeckmne 3nemMeHTbl CBA3aHbl
¢ paboToit npoueccopa.

Baw otBer
1) pernctp

)
2) MyAbTUMNNEKCOP
3) komnbtoTEP

4) npoueccop He ABASETCS OAHMM CIOXKHbIM YCTPOWCTBOM, OH CTPOUTCS M3 MPOCTbIX IOTMYECKUX
anemeHTOoB, Takmx Kak : AND, OR, NOT n XOR. 3T 6a30Bble 31eMeHTbl 06beanHAKTCSA B bonee

KpynHble QYHKLMOHANbHbIE Y3/bl: CYMMATOPbl, PErUCTPbI, MyAbTUMNIEKCOPbI U KOMMAEKCATOPbI.
VIMeHHO 3Ta paboTa N03BO/IAET NPOLLECCOPY BbIMOAHATL 3TV 3a4auMn.

Mepep cpauen - 5 MmHyT BMecTe ¢ opopmieHuem

v YkazaHbl ®V1O0 un rpynna.
v BbINOAHEHbI BCe CeMb 3aZlaHuiA, OTBETbI 3anmncaHbl MO MyHKTaM.
V' B BbluMCIeHMAX NOKa3aHbl MPOMEXYTOUHbIE AeNCTBUA TaM, FAe OHU TPebyroTCs.

Mocne Ha)kaTnA KHOMKMW OTKPOETCs OKHO neuyaTtu. Boibepurte «CoxpanuTtb kak PDF». B PDF nonaayr
BCe BallW OTBETbl MNOJIHOCTbIO.
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