28.09.2026, 17:47 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

JyHaeB AMnp MapatoBuy

fpynna Aarta
Nc 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

1) 2 3HaueHna — 0 un 1

2) ABepb OTKPbITa

3) patumk cBeTa: 0 — TeMHO (OCBELLEHHOCTb HMXKe nopora), 1T — cBeT/0 (OCBELLEHHOCTb Bbille
nopora)

BbasoBblie nornueckue anemeHtbl: HE, N, UJIN, XOR

HE (NOT) nHBepTupyeT BxogHOM curHan: 0 npespawaercae 1,a1—80.

NOT ©
NOT 1

n o
[

N (AND) Bbigaét 1 TobKO TOrAa, Korga oba Bxoza pasHbl 1. UJIU (OR) BbigaéT 1, ecnv xoTsa 661 0aMH
Bxog paseH 1. XOR BbifaéT 1, KOrga BXoAbl pa3nnyatoTcs.

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

Hanpvuvlep, ABepPb A0JPKHa OTKPbITbCA TONBKO MNP HaANYnn KapTbl n NpaBUAbHOIO 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

1) A AND B=1 AND 0=0 (AND paét 1 Tonbko ecau oba Bxoaa 1)
A ORB=10OR0=1 (OR gaét 1, ecnm xots 6bl ognH BXog 1)

A XOR B=1 XOR 0=1 (XOR gaér 1, korga Bxo4bl pasHble)

NOT A=NOT 1=0 (NOT nHBepTMpyeT 3HayYeHne)

Ntoro: AND =0; OR =1, XOR=1,NOTA =0

2) anemeHT M (AND)

3) anemeHT XOR.

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

Tabavua NCTUHHOCTY MOKAa3bIBAET Pe3y/IbTaT JJOrMYecKo QYHKLNN /15 BCEX BO3MOXHbIX HabopoB
BXO/HbIX 3HAYEHUN.

KonnmyecTBo HabopoB 48 h BXOZOB:
N = 2"

[na aByx BXxoAoB cylectByeT 4 kombuHauumu. [na Tpéx BxogoB — yxke 8.

PaccmoTpumM BbipaxkeHwue:

F = A AND (NOT B)
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A B NOT B F
0 0 1 0
0 1 0 0
1 0 1 1
1 1 0 0

B 60s1ee CNOXXHOM BblpaxeHUW YA0OOHO BbIUNCAATL YaCTU MO NOPAAKY:

-
I

(A OR B) AND (NOT C)

A s
A OR B

NOT C = 1
F=1AND1-=1

o 1
()
N w

3apanue 3 - 8 MuHyT

1. CKkoNbkO HabOPOB BXOAHbIX 3HAUEHWI ByAeT y CXxeMbl C TPEMs BXOAaMN?
2. Bbluncanmte F = (A OR B) AND (NOTC),eciuA=1,B=0,C=1.
3. Bbluncimte F= (AXORB)ORC, ecinA=1,B=1,C=0.

Baw otBet

1) 223=8 HabopoB

2) AORB=10OR0=1

NOT C=NOT 1=0

F=1 AND 0=0

OtBeT: F =0

3) AXOR B=1 XOR 1=0 (XOR = 0 np» 0anHaKOBbIX BXOAaX)
F=0 OR 0=0

OteeT: F =0

4

Kom6uHaumnoHHble cxembl. Monycymmartop

Kom6uHaumoHHaa cxema GOpMUMpPYeET BbIXOZ TONbKO MO TEKYLUM 3HaYeHUsaM Bxog0B. OHa He
3anoMVHaET NpeablayLiee COCTOsIHNE.,

OfVH 13 BaxXHeNLWnx NnpumepoB — noaycymmatop. OH ckiaabiBaeT JBa OAHOPa3PAAHbIX ABONYHbIX
yncna A v B v BbIfaéT ABa pesynbTata:
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® S — 6UT cymMMmbl;

e C— 6uT nepeHoca.

S = A XOR B

C=AANDB

A B S — cymma C — nepeHoc
0 0 0 0

0 1 1 0

1 0 1 0

1 1 0 1

1+1 =10,

S=9

c=1

MosHbIV CymMaTOp AOMOAHUTENIBHO YUMTbIBAET NEPEHOC U3 NpeablayLlero paspaga. M3

HEeCKONbKIMX MOJHbIX CyMMaTOPOB CTPOAT MHOropa3psaAHbIN cyMMaTop.

3apanue 4 - 8 MuHyT

1. Monycymmatop cknagbiBaet A = 1 1 B = 0. Yemy pasHbl S n C?
2. Monycymmatop cknagbiBaeT A =11 B = 1. Yemy paBHbl S 1 C?
3. Kakne aBa nornyeckmnx anemMeHTa Mcnoab3yroTca B Gpopmyaax nonycymmaropa?

Baw otBet

1) S=A XOR B=1 XOR 0=1
C=A AND B=1 AND 0=0
OmeBe:S=1,C=0

2) S=A XOR B=1 XOR 1=0
C=A AND B=1 AND 1=1
OmeT:S=0;,C=1

3) XOR n AND
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WundpaTopsl, gewindpatopbl, My/IbTUNIEKCOPbI U
KoMrnapaTtopbl

Lndpatop npeobpasyeTr HOMep akTUBHON BXOAHOW NINHMM B ABOUYHbIV KOA. B npocToM BapuaHTe
npegnonaraeTtcs, YTO akTMBHa TOJbKO OfHa NNHWUA.

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

Aewmndpatop BbINoSHAET 06paTHOE Npeobpa3oBaHMe: ABOVNUHbIN KOZ BbIOVPAET OAWH M3 BbIXOAOB.

lewnppatop 2 » 4:
00 > YO

01 - Y1

10 » Y2
11 - Y3

Mynbtunnekcop (MUX) — undpoBoi nepekatovatesnb. YNpaBAstOLWMA KOZ OnpesenseT, Kakon 13
BXO/HbIX CUFHaA0B NMOnaAéT Ha ObLLNIA BbIXOA,

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

Komnapartop cpaBHuBaeT gBa ABOMYHbIX Yncna u Gopmumpyet ognH 13 pesyabtatos: A = B, A > Buan A <
B.

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

He nyTa|71Te Ha3HayeHuAa: LLII/ICI)paTOp KoOAMpYyeT, ,a,eLumcppaTop Bbl6|/|paeT BbIXO4, MYJIbTUMNJIEKCOP

Bbl6|/|paeT BXOJ4, KOMMNapaTtop CpaBHMBAET ABa 3Ha4YE€HUA.
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3apanme 5 - 9 munyr

1. Y wndpatopa 4—2 aktmseH Bxog N2 3. Kakon Ko oH BbIJacT?

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) 11

2) Bbixopg, Y2

3) :Bxoga I1

4) A=1001=1*2A3+0*2A2+0*2~21+1*2~0 =8+1=9710
B=1010 2 =1*2A3+0*27A2+1*2A1+0*270=8+2=10710
Tak kak 9<10, To A<B.

OtmBeT: A=9,B=10;A<B

6

MocnepoBaTe/IbHOCTHBbIE CXEeMbI: TPUITepbl, PErucTpbl u
CUETUUNKN

B oT/Mumne oT KOMBUMHALMOHHbIX CXeM, MOC/IeA0BaTeIbHOCTHbIE CXeMbl MOTYT XPaHWUTb MHOPMaLMIO O
npeAblAyLEeM COCTOSHUM.

Tpurrep — npocteliwunii 3nemeHT namsaTu. OH cnocobeH xpaHuTb oguH 6u1T: 0 nam 1.

1 Tpurrep » 1 6ut

Pernctp — rpynna TpurrepoBs, NpeAHasHavyeHHas AN XpaHEeHUS HECKONbKMX BUTOB OAHOBPEMEHHO.

8 Tpurrepos - 8-6UTHbI perucTp
16 TpurrepoB - 16-6UTHLIK perucTp
32 Tpurrepa - 32-6UTHbIN perucTp

CUETUMK V3MEHAET CBOE COCTOAHME MPU NOCTYNAEHUM UMMNYAbCOB. Hanpumep, ABYXOUTHBIV CYETUMK
NPOXOANT YeTblpe COCTOAHNS:

00 - 01 » 10 » 11 - 00 > ...

Perncrpbl Hy>KHbl A4N15 BPEMEHHOTO XpaHEHWS OMNepaHAO0B, ajPeCcoB N MPOMEXYTOUHbIX Pe3y/bTaToB.
CYETUMKMN NPUMEHSAIOT 418 NOACYETa COBbITUI 1 GOPMUPOBAHUA NOCAEL0BaTENIbHOCTEN COCTOAHWNN.
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3apanue 6 - 8 munyTr

TNornuyeckune ocHobl IBM, aneMeHTbI 1 yanbl — npakTuyeckasi paborta

1. CKONbKO TPUITEPOB HY>XKHO A/1A pernctpa Ha 16 6ut?
2. AByx6UTHbBIV CYETUMK HaxoanTca B coctosiHuM 00. 3anuwunTe ero coctosiHme nocne 1-ro, 2-ro, 3-ro

1 4-ro umnynbca.

3. Kako# y3en nyylue ncnonb3oBaTb A5 BPEMEHHOMO XpaHeHus 8-6uTHoro ymcna?
4. Kakow y3en Hy>eH A1a MOACYETa YMCAa HaxaTU KHOMKK?

Baw otBet

1) 16 Tpurrepos

2) Mocne 1-ro nmnynsca: 01

Mocne 2-ro umnynbca: 10

Mocne 3-ro umnynbca: 11

Mocne 4-ro nmnynsca: 00

OtBeTt: nocne 1-ro 01; 2-ro 10; 3-ro 11; 4-ro 00
3) 8-6uTHbIN perncTp

4) cuétumk

7

Kak nornueckme 3zniemeHTbl NpeBpaLLAlOTCA B y3/1bl NpoLieccopa

MpoLeccop cOCTOMT U3 OTPOMHOrO KOIMYECTBa LIMPPOBBIX CXEM, HO Kaxzas COXHaa QYHKLMS CTPOUTCA

n3 6onee NPOCTbIX 31EMEHTOB U Y3J10B.

dnemMeHT uam ysen

AND, OR, XOR, NOT

Cymmarop

KomnapaTtop

MynbTunaekcop

Perunctp

CYéTumk
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Yro penaer

BbinosiHAOT 6a30Bble NorMyeckne onepauun
Hag utamu.

BbinosHAET ABONYHOE CNOXEHWE 1 yYacTBYeT B
apudmetmke.

CpaBHI/IBaeT ymcna n Kojbl.

BbIbrpaeT, KakoW CUrHan Uan JaHHble nepesaTb
Aanblue.

BpeMeHHO XpaHUT AaHHble BHYTPU NpoLeccopa.

VI3ameHseT cocToAaHMe no nMmnysibCam n nomMmoraet
OpraHmM3oBbiBaTb NOC/IE40BaTENbHOCTb pa6OTbI.
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KombuHaumm 3tux y3n10B ob6pasyroT 6osee kpynHble YacTv npoueccopa. Hanpumep, ANY BbinonHseT
apudmeTMyeckne n nornyeckme onepaLmn, a perncTpbl XpaHAT gaHHble, ¢ KoTopbiMu AJTY paboTaer.

[llaHHble B permcTpax
{
My/IbTUMNIEKCOpbl BbIOMPAOT BXOAbI
{
AJlY BbINOJNIHAET onepauuio
{
pe3ynbTaT CHOBa 3anucbiBaeTcA B peructp

[(naBHast MbIC/Nb TEMBbI: npoueccop He ABJIAETCA «OAHUM CNOXHbIM yCTpOI7ICTBOM>>. OH NoCTpOEH

13 6ONbLIOro KOAMYECTBa NPOCTbIX TIOTNYECKNX 3N1EMEHTOB, O6be,ﬂ,I/IHéHHbIX B Y3/ibl.

3apanue 7 - 8 MunyTr

1. Kakol y3en BpeMeHHO XpaHWT JaHHble?

2. Kakoli y3en BbIGMpaeT OANH N3 HECKO/IbKMX BXOAHbIX CUTHANOB?
3. Kakow y3en cpaBHMBaeT fBa yncna?

4. O6bACHUTE CBOMMMU CIOBaMK B 2—3 MPeANOXKEHUSAX, KaK NPOCTble NOTMUYECKME ITEMEHTbI CBA3aHbI
¢ paboToii npoveccopa.

Baw otBet

1) pernctp
2) mynbtmnaekcop (MUX)
3) komnaparop

4) MNpoueccop coCTONT U3 MHOXeCTBa NPOCTbIX nornyeckux anemeHtoB (AND, OR, NOT, XOR),
KOTopble 06beAMHAOTCA B Y3/bl (CYMMAaTOPBbI, PETUCTPbI, MYyAbTUNAEKCOPbI U 4p.). DTV Y3bl
BbIMOJIHAOT 6a30Bble onepauym — XxpaHeHue, BbIOOpP, CIOXKeHWe, cpaBHeHWe — U1, paboTas
BMECTE, peasnn3ytoT CI0XKHbIE BbIUMCAEHWS. TakuM 06pa3oM, Jaxe camble CNOXKHbIe QYHKLMN
npoLieccopa CTPOATCA U3 MPOCTbIX NOrnYeckmnx 610KOB.

Mepep caauen - 5 MMHYT BMecTe ¢ opopmieHueM

v YkazaHbl ®V1O0 un rpynna.
v BbINOAHEHbI BCe CeMb 3aZlaHuWiA, OTBETbI 3amnmncaHbl MO MyHKTaM.

V' B BblUNCAEHWAX MOKa3aHbl NPOMEXYTOYHbIE Ael\/’ICTBI/IFI TaM, rge oOHu Tpe6y+0Tcr-|.
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Mocne Ha)kaTUA KHOMKMW OTKPOEeTCcA OKHO neuvaTtu. Boibepute «CoxpaHuTtb kak PDF». B PDF nonaayr
BCe BallN OTBETbl MNOJIHOCTbIO.
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