28.09.2026, 17:43 Jlornyeckme ocHoBbl ABM, anemeHTbl U y3rbl — NpakTuyeckas pabota

Jlornueckmne ocHoBbl IBM, 351€eMeHTbI U y3/bl

MpakTnyeckas pabota Ha 60 MUHYT. M3yunte KOPOTKOE OO6BACHEHME B KaXXA0M pas3gene u cpasy
BbIMONHUTE 3aZaHne. 3anncbiBanTe OTBETLI MPAMO Ha cTpaHuLe. B koHue Haxmute «OTnpaBuTb paboty —
coxpaHutb PDF».

PdPNO0

Kopotkoe Ceprein FOpbeBuy

pynna Aara
NC 25/9-2 2026-09-28
1

ABOMqHaﬂ JIOf'NKa n nrormyecKkme CMrHasbl

LndpoBas BbluncanTenbHas TexHka paboTtaeT C BYMS YCTONUMBBIMU COCTOSIHUSIMU, KOTOPbIE YCIOBHO
3anuMcbiBatoT Kak @ mn 1 .

@ > NoXb / HeT CUrHana
1 > ucTuHa / ecTb curHan

JNornueckasn nepemMeHHas MOXeT NPUHUMATb TONbKO OAHO U3 ABYX 3HaueHui: 0 uan 1. Hanpumep,
curHan A MOXET OMMCbIBaTb COCTOSIHME KHOMKM:

A = 0 > KHOMKa He HaxaTa
A = 1 » KHOMNKa HaxaTa

Ha ¢pun3nyeckom ypoBHe Hy/O 1 eAnHMLIEE COOTBETCTBYIOT PasHble 31eKTpuyeckme coctoaHums. Ana
n3yyeHns LMdpPOoBbIX CXEM BaXKHee He KOHKPETHOE HamnpsXeHue, a To, Kak yCTPOUCTBO obpabaTbiBaeT ABa
NOTNYECKNX COCTOAHMA.

naBHas naea: C10>XXHble LI,I/I(I)pOBbIe yCTpOI\/IICTBa CTpOATCA 13 60/1bLLIOrO KOINYECTBA NPOCTbIX

3N1EMEHTOB, KOTOPbIE NMPUHUMAaKOT N BblAAOT TO/IbBKO Ownnn 1.
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3apaHue 1 - 6 MmunyT

1. CKONbKO pa3HbIX 3HAUYEHUI MOXET MPUHUMATL JIorndeckas nepemMeHHasn?

2. MycTb cnrHan D noka3sbiBaeT coctoAHMe gaTumka asepu: 0 — ABepb 3akpbiTa, 1T — ABepb OTKpPbITA.
Yto o3Havaer D = 17

3. MpuaymainTe eLwé ogMH NpUMep YCTPOMCTBA, COCTOSHNE KOTOPOrO MOXHO OnucaTtb 3HayeHusamm 0
ni.

Baw otBeT

1.Jlornueckas nepemMeHHasn B /J,BOI/ILIHOI‘/JI JIOTMKe MOXXEeT NPpUHKMaTb TOJIbKO ABa Pa3HbIX 3Ha4YeHWA
—O0n1. 3210 npamMo cneayet n3 ornpeaeneHna JNIOTNYECKOM nepemeHHon, ﬂpI/IBeAéHHOFO B
TeKCTe: «ormnyeckan nepeMeHHaa MOXeT NPUHNMaTb TONIbKO O4HO M3 ABYX 3HaueHnn: 0 man 1».

2.MNo ycnosuro 3agaum curHan D nokasbiBaeT cocToAHme gatunka asepu: 0 — aBepb 3akpbiTa, 1
— fBepb OTKpbITa. 3HaunT, 3anncb D = 1 o3Ha4aeT, uTo ABEPbL OTKPbITA.

3.MNMpvMep yCcTPOWNCTBA, COCTOAHME KOTOPOrOo MOXHO OnucaTb 3HaveHuammn 0 1 1: gatumk
oceweHus. Myctb 0 — B NoMeLleHnn TEMHO (YpOBeHb OCBELLEHHOCTN HUXE NOPOroBoro
3HayeHwus), a T — B NOMeLeHK CBETIO (YPOBEHb OCBELLEHHOCTU BhILLE MOPOrOBOro 3HaUYEHMA).
Takow AaTuMk MOXET MCMOb30BaTbCA, HAaNPUMep, A/18 aBTOMATUUYECKOrO BKAKOUEHUSA U
BBIK/IFOUEHMA CBeTa.

BbaszoBblie nornueckue anemeHtbi: HE, 1, UJIN, XOR

HE (NOT) uHBepTupyeT BxoaHoM curHan: 0 npespawaetrca 1,a 1—B 0.

NOT o
NOT 1

n
[

N (AND) Bbigaét 1 Tonbko TOrga, koraa oba Bxoga pasHbl 1. UJIU (OR) Bbigaét 1, ecam xots Obl 0AMH
BxoZ paBeH 1. XOR BbIAa€T 1, KOrga BXo4bl 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

Harlpvlmep, ABepPb AO0JDKHA OTKPbITbCA TONIbKO MPU HAaANYNK KapTbl 7] NnpPaBuUabHOTO KOoAa:
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OPEN = CARD AND CODE

XOR ya06HO NOHMMaTb Kak «POBHO OAMH U3 ABYx». Ecim Bxoabl ogmHakoBble, XOR BbigaéT 0;
ecnn pasHble — 1.

3apaHue 2 - 8 MMHYT

1.MNycte A =1, B = 0. Beiuncante A AND B, A OR B, A XOR B n NOT A.

2. KakoW 3n1eMeHT Hy>XeH, ecv laMna JOJKHa BK/I0UYaTbCA TOIbKO MPU OJ4HOBPEMEHHOM HaxaTum
ABYX KHOMOK?

3. KakoW aneMeHT Hy>KeH, ec/iv CUrHa AOJIKEH NMOSBUTLCS, KOTA4a cpaboTan POBHO OAMH U3 ABYX
AaTunKoB?

Baw otBer
AND=0; OR=1;XOR=1;NOT A=0

anemeHT U (AND).
anemeHT XOR.

Ta6J'II/IU,bI MCTUHHOCTU M JIOTNYHEeCKne BblpaXkeHUnA

Tab1ua NCTUHHOCTM MOKa3blBaeT pe3ybTaT JIOrMyYeckor GyHKLUN ANs BCEX BO3MOXHbIX HabopoB
BXOZHbIX 3HAaYEHWNA.

KonmyecTBO HabopoB A8 N BXOZOB:
N = 2"

[na aByx BXxoAoB cylectByeT 4 KoMbuHauuu. [na Tpéx BxogoB — yxe 8.

PaccmoTpum BbipaxkeHue:

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 6onee cnoxHom Bblpa>eHnNn yAO6HO BbIYNCNATb YaCTK MO NOPAAKY:

'l'l
]

(A OR B) AND (NOT C)

A b)
A OR B

NOT C =1
F=1AND1-=1

]
()
n @

3apanue 3 - 8 MuHyT

1. CkoNbKO HaBOPOB BXOAHbIX 3HAUEHWI BYAET Y CXeMbl C TPEMS BXOAAMW?
2. Bbluncante F = (A OR B) AND (NOTC), eccimA=1,B=0,C=1.
3. Bbiuncimte F= (AXORB)ORC, ecimnA=1,B=1,C=0.

Baw otBeT

1.01BeT: 8 HabopoB
2.01BeT: F=0
3.01BeT: F=0

4

KombuHayuoHHble cxembl. Monycymmartop

KOMGMHaLI,VIOHHaiI cXemMma c|>opMV|pyeT BbIXOA TOJZIbKO MO TEKYLWNM 3Ha4YeHNAM BXOL40B. OHa He
3anNOMUHaET npeablayuee CoCctoaHune.

OfVH 13 BaxHeNLWnx npumepos — nosaycymmatop. OH ckiajblBaeT ABa OA4HOPA3PAAHbIX ABONYHBIX
yuncna A v B v BbifaéT aBa pesynbTara:

® S — 6UT CymMMBbl;

® C— 61T nepeHoca.

wn
I

A XOR B
A AND B

(@]
I
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A B S —cymma C — nepeHoc
0 0 0 0
0 1 1 0
1 0 1 0
1 1 0 1
1+ 1 =16,
S=29
c=1

MoAHBIN CymMMaTOp AOMONHUTENBHO YYMThIBAET MEPEHOC U3 NpeAblayLiero paspssa. M3

HECKONBbKUX MOJIHbIX CYMMAaTOPOB CTPOAT MHOFOpa3pF|,£I,HbII‘/JI CyMMaTop.

3apaHue 4 - 8 MUHYT

1. Monycymmatop cknagbiaet A = 1 1 B = 0. Yemy pasHbl S n C?
2. Monycymmatop cknagbiBaeT A = 1un B = 1. Yemy paBHbl S 1 C?
3. Kakune aBa n0rnyeckmx sjiemMeHTa NCnoab3yrotea B GopMynax noaycymmaropa?

Baw otBer

1.5=1, C=0;
2.5=0,C=1;
3.XOR, AND.

LLindpaTtopsl, Aendparopbl, MybTUNIEKCOPbI U
KOMMnapaTopbl

Lndpatop npeobpasyeTr HOMeP akTUBHOW BXOAHOW NMHWM B ABONYHBIA KOA. B npocTom BapuaHTe
npeznonaraercs, YTO akTUBHa TOJbKO OAHa NNHWUA.

linppaTtop 4 » 2:
BXo4 © - 00
Bxoa 1 » 01
Bxog 2 » 10
Bxo4 3 -» 11

Aewmdpartop BbinosHAeT obpaTHOe NpeobpasoBaHme: ABONYHbIN KOZ BbiOMpaeT OANH U3 BbIXOA0B.
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JewndpaTtop 2 » 4:
00 > YO

01 » Y1
10 »> Y2
11 » Y3

Mynbtnnekcop (MUX) — undpoBoli nepekatoyatesnb. YNpaBastoWmMin Ko OnpesenseT, Kakon 13
BXOZHbIX CUTHA/NIOB MOMaZAET Ha OOLLWIA BbIXOA.

Komnapartop cpaBHMBaeT ABa ABOVYHbIX Unciaa n GopmMupyeT oauH 13 pesyabtatoB: A =B, A>Buam A <
B.

A 101@2 = 1010
B = 0111, = 710
Pesynbtat: A > B

He nyTavite HasHaueHuWs: LUMPpPaTOP KOAUPYET, AelundpaTop BbIOUPAET BbIXOA, MyAbTUNAEKCOP

BbI6V|paeT BXOA4, KOMMNapaTtop CpaBHNBAET ABa 3HaYEHUA.
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3apaHue 5 - 9 MuHyT

1. Y wundpatopa 4—2 aktmseH Bxog N2 3. Kakol kog, oH BblgacT?

2. Ha pewndpatop 2—4 noctynun koa 10. Kakol BbIXO4 CTaHET akKTUBHbLIM?

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

4. CpaBHute A = 1001, n B = 1010,. NepeBeaute oba uncna B 4ECATUUHYIO CUCTEMY.

Baw otBer

1.8xo4 0 — 00;

Bxoa 1 — 01;

Bxog 2 — 10;

Bxog 3 — 11.

Mockonbky akTmeeH Bxo4 N2 3, wmdpaTop Bbigact koa 11
2.koz 00 — BbIxog YO;

kog 01 — Bbixog Y1;

kog 10 — Bbixog Y2;

koA 11 — Bbixog Y3.

Mpwu noctynnenum koga 10 akTMBHbIM CTaHET BbIXO4 Y2
3.koa 00 — Bxog I0;

kog 01 — Bxog I1;

kog 10 — Bxoa I2;

kog 11 — Bxog 13.

Mpu koae 01 6yaeT BbIOpaH BxOZ, |1

6

NocnepoBaTe/IbHOCTHbIE CXEeMbI: TPUITEPbI, PErMcTpbl U
CUETUUNKM

B oT/Mumne ot KOMBUHALMOHHbIX CXEM, MOC/IeA0BaTe/IbHOCTHbIE CXEMbI MOTYT XPaHUTb MHGOPMaLMIO O
npeAblAyLeM COCTOSHUN.

Tpurrep — npocteriwnii 3nemeHT namaTi. OH cnocobeH xpaHuTb oguH 6uT: 0 nan 1.
1 Tpurrep » 1 6ut

Perncrp — rpynna Tpurrepos, npegHasHayeHHasa AN XpaHEHNA HECKONbKNX BUTOB OAHOBPEMEHHO.

8 TpurrepoB - 8-O6MTHLIN perucTp
16 TpurrepoB - 16-6UTHbI perncTp
32 Tpurrepa - 32-6UTHbIK perucTp

CUETUMK V3MEHAET CBOE COCTOAHME MPU NOCTYNAEHUM UMMNYAbCOB. Hanpumep, ABYXOUTHBIM CYETUMK
NPOXOANT YeTblpe COCTOAHUA:
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00 - 01 » 10 » 11 » 00 » ...

PervcTpbl Hy>KHbI A1 BPEMEHHOTO XpaHEHUS OMNepaHAOB, aJPeCOB U NMPOMEXYTOUHbIX Pe3y/IbTaToB.
CUETUMKN NPUMEHSIOT ANS NOoACUYETa COObITUN N GOPMUPOBaHWA NOCAeA0BaTEIbHOCTEN COCTOAHUN.

3apaHue 6 - 8 MMHYT

1. CKONbKO TPUITEPOB HY>KHO A4 pernctpa Ha 16 6ut?

2. AByx6UTHbI CYETUMK HaxoauTcs B coctosiHum 00. 3anuwmnTe ero coctosiHve nocne 1-ro, 2-ro, 3-ro
" 4-ro nmnysbca.

3. KakoW y3en niyylue ncrnonb3oBaTthb AJis BDEMEHHOMO XpaHeHus 8-6uTHoro umcia?

4. Kakow y3en Hy>eH A4 NoACUETa UMcna HaXkaTuii KHOMKK?

Baw otBer

1.Mo ycnosuto, 1 Tpurrep xpaHut 1 6ut. ChegoBaTenbHo, ana 16 6uT noTpebyetcs 16 Tpurrepos
2.nocne 1-ro umnynsca: 01;

nocne 2-ro nmnynsca: 10;

nocne 3-ro umnynbca: 11;

nocne 4-ro nmnynbca: 00 (UMK 3aBepLUaeTCA U CYETUMK BO3BPALLAETCH K HayalbHOMY
COCTOSIHUIO)

3.[lna 3TOW Lenn nydlie BCero NOAXOAUT 8-OUTHbIA PerncTp — OH CneuunanbHO NpeAHa3HayeH
419 OAHOBPEMEHHOTO XpaHeHus 8 61T AaHHbIX

4.lna noacuéTa HaxaTuin cnesyeT NCMOb30BaTb CHETUMK: OH GUKCUPYeT Kaxzoe cobbiTne
(MMNYNbC) M NOC/efOBaTENBHO HapallMBaeT 3HaUeHne, oTobpaxas obLyee KOMYeCTBO
cpabaTbiBaHui

7

Kak nornueckme s3nemeHTbl NpeBpaLLaloTCA B y3/bl NpoLeccopa

MpoLeccop COCTOMT U3 OTPOMHOTO KOIMYECTBA LIMPPOBBIX CXEM, HO Kaxzas COXHas QyHKLMS CTPOUTCA
13 6onee NPOCTbIX I/IEMEHTOB U1 y3/10B.
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dnemMeHT uam ysen

AND, OR, XOR, NOT

Cymmartop

Komnapatop

MynbTnnaekcop

Peructp

Cuétumk

JNorvnuyeckune ocHoBbl IBM, areMeHTbI 1 yanbl — npakTudeckas paboTta

Yro genaer

BbinosiHAOT 6a30Bble NorMyeckie onepaunn Hag
BuTamm.

BbinosHAeT ABOMYHOE CNOXEHME U yYacTBYeT B
apvuodmeTmke.

CpaBHI/IBaeT Ynmcia N KoAbl.

BuibupaeT, Kakol CUrHan uan faHHble nepeaatb
AanbLue.

BpemeHHO XpaHWUT faHHble BHYTPW NpoLeccopa.

M3meHsaeT coctosHue no nMnynbcam 1 nomMoraet
OpraHmM3oBbIBaTb NOC/IEA0BATE/IbHOCTb pa6OTbI.

KombuHaumm 3tux y3n10B obpasyrot 6osiee kpynHble YacTv npoueccopa. Hanpumep, AJTY BbinoaHseT
apudMeTMUecKme 1 TOTMYeCcKne onepaLnm, a PerucTpbl XpaHaT JaHHble, ¢ KoTopbiMu AJ1Y paboTaer.

[laHHble B perucTpax
!

MyNbTUMNAEKCOpPbl BbIOGUPAT BXOAbI
!

AJIY BbINOMIHAET onepauuio
!

pe3ynbTaT CHOBa 3anucbiBae@TCA B PErucTp

[(naBHas MbIC/b TEMBI: npoueccop He ABAAeTCA «O4HMUM CNOXHbIM yCTpOI\/IICTBOM». OH NoCTpoeH

13 60/bLIOro KOANYECTBa NPOCTbIX NOT’MYECKNX INEMEHTOB, O6'be,£||I/IHéHHbIX B y3/bl.
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3apaHue 7 - 8 MMHYT

1. Kakow y3en BpeMeHHO XpaHWT JaHHble?

2. Kakol y3en BbIGBUpaeT 0fMH U3 HECKONbKMX BXOAHbIX CUTHAI0B?

3. KakoWn y3en cpaBHuBaeT gBa uncna?

4. O6BACHUTE CBOMMM CNOBaMU B 2—3 NPeasiOXEHMUAX, KaK MPOCTble JIOrMYeckme 31eMeHTbl CBA3aHbI
¢ pabotoui npoveccopa.

Baw oTeer
1.Pernctp
2.MynbTnaekcop
3.Komnaparop
4.Mpoctble nornyveckue anemeHTbl (AND, OR, XOR, NOT) peanusytor 6a30oBble onepaumm Has
6utamm; U3 nx KOMbMHaLMn GopMmpyroTCi GYHKLMOHANbHbIE Y3/bl (PErncTpbl, CyMMaTopb,

MY/IbTUMAEKCOPbI); 3TU y3/bl 06beANHAOTCA B KPYMHble 610kn (Hanpumep, AJ1Y), obecneyrBas
BbIMOJIHEHME KOMaHZ rnpoueccopa

Mepep cpauein - 5 MMHYT BMecTe ¢ opopmaeHnem

v YkazaHbl ®V1O un rpynna.
v BbInosHeHbI BCe ceMb 3agaHunK, OTBETbI 3anmncaHbl MO MyHKTaM.
v B BblUMCIEHNAX MOKa3aHbl MPOMEXYTOUYHbIE AENCTBUA TaM, F4e OHW TpebytoTcs.

Mocne Ha)kaTUA KHOMKMU OTKPOETCA OKHO nevaTtun. Boibepute «Coxpanutb kak PDF». B PDF nonagyTt
BCe BallW OTBETbl MOJIHOCTbIO.
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