23.09.2026, 14:52 ApudmeTnka 1 Kogbl Ymcen

Apudpmetuka u koAbl uncen

MpounTanTe Kaxabli pa3gen v cpasy BbIMOAHUTE HebonbLIOe 3ajaHure B KoHue. OTBeTbl BBOAMTE MPAMO B
nona. locne 3aBepLueHna HaXxXMnUTe KHOMKY «OTnpaBuTb paboty — coxpaHuTb PDF».

ono

Konmoropos [aHunn Hukonaesumy

pynna Jara
PYMO 26/11 2026-09-23
1

Kak KOMIMbIOTEP NpeactaB/ideT Undia

Yenosek Yallie UCMNONb3YeT AeCATUYHYIO CUCTEMY CUMCIEHMS, @ LMbPOBas BbIUMCIUTENbHAN TEXHWKA
paboTaeT ¢ bUTaMy — ABYMS COCTOSHUAMMW, KOTOPbIE YCNOBHO 3anuncbiBatoT kKak @ 1 1 .

Hanpuwmep:
1310 = 11612
2510 = 110612

Ba>kHO: ogHa v Ta Xe nocneAoBaTeNbHOCTb BUTOB MOXET O3Ha4aTb Pa3Hble 3HaYeHNs B 3aBUCMMOCTM OT
TOro, Kak eé MHTeprnpeTnpoBaTh.

11111111,

Kak 8-6uTHoe 6e33HakoBoe 4ucnio = 255
Kak 8-6MTHOe 3HAKOBOE YUC/IO0 B HAOMNOJIHUTENbHOM Koae = -1

Mo3ToMy NpoLeccopy HeAOCTaTOYHO NMPOCTO MNONY4YUTb HABOP BUTOB: HY>KHO 3HaTb GopmMaTt

AdHHbIX N pa3pAgHOCTb Yncha.
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23.09.2026, 14:52 ApudmeTnka 1 Kogbl Ymcen

3apanme 1

Mepeseaunte uncno 104 B ABONUHYIO CUCTEMY.

Baw otBet

1111110010

ABonuHoOe cnoXkeHue

,ﬂ,BOVI‘—IHbIe ynMcna CKnablBakOTCA NO TEM >Ke pa3pAafam, UYTo 1 AeCATUYHbIE, HO BO3MO>HbI TOJIbKO LJ,I/Iq)pr

Onl.

0 +0 =290
0+1=1
1+0-=1
1+1-=10
1+1+1-=11

Ecav nonyyaetcs 10, , B TekylweM pa3psage 3anucoiBaetcs 0, a 1 nepeHoCUTCA B CreAyoWwnin paspsaa.

Mpoeepka: 1011, = 11,0, , 0110, = 610 , NO3TOMY pe3ynbTaT 10001, = 17;0 .

3apaHmue 2

Bbinonnute choxexve: 1010, + 0101,.

Baw otBet

1010(2)
+

0101(2)

1111
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A BonuHOe BbluuTaHUE

|_|pl/l BblYTaHNWN AeIZCTByFOT NPOCTbIE NMpaBuaa:

0 -0=20
1-0=1
1-1=20
10 -1 =1

Ecav B TekylweM pa3page efMHNLLbI HeJOCTaTOUYHO, BbINMONHAGTCA 3aéM U3 CTapLuero paspsja.

Mposepka: 22 - 7 = 15 .

B npoueccope BbluMTaHVeE YacTo YA0BHO CBECTU K CIOXKEHMIO:
A-B=A=+(-B)

,ﬂ,]’lﬂ 3TOro oTpnuaTesibHOE YNCNO NPeacCTaBAAOT CneynasibHbIM KOL4O0M.

3apaHme 3

Bbiuncante: 1010, — 0011,.

Baw otBet
1010(2)

0011(2)

0111

4

AdBouuyHoe yMHOXXeHue

YMHOXeHMe BbINOJHAETCA aHaNOTMYHO NPUBbIYHOMY YMHO>XEHWIO CTONOUKOM.
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P PO O®
X

P O r ®
1}

P ® 0 ®

110111

1011, = 11, 0101, = 5,a 110111, = 55 .

CABWI ABOMYHOrO 6€33HaKOBOrO YMC/Ia BJEBO Ha OAWH pa3psj COOTBETCTBYET YMHOXEHMIO Ha 2, ecau
pe3yabTaT MOMeLLAeTCA B JOCTYMHYHO Pa3pafHOCTb.

3apaHme 4

YMHoxbTe: 101, x 10,.

Baw otBet

101(2)

*

10(2)

1010(2)

[JeneHve u ABONUHbIE CABUTU

[na 6e33HaKOBbIX ABOUYHBIX YNCEN CABUT BMPABO Ha OAMH Pa3psj COOTBETCTBYET LeIOUNCAEHHOMY
AeNeHno Ha 2.

11@1@2 = 2610
11010 >> 1 = 01101,

011012 = 1310
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Mpw nornyeckom casure BNpaBo 0cBO6oAMBLUNECA CTapLuMe pa3pasbl 3anoNHAOTCA Hyaamu. [ns
3HaKOBbIX YMCeN NPOLLECCOP MOXET UCMO/Ib30BaTh apUOMETUYUECKNI CABUT, KOTOPbIN COXPaHAET 3HaK
ymcna.

3apaHme 5

BbinoaHWTe nornyecknin cABUr BNpaBo Ha oauH pa3psa: 10100, >> 1.

Baw otBeT

10100(2) >>1
01010

6

3auem HY>KHbI KOAbl OTpULlaTe/ibHbIX Uncen

[na NoNoXMTENbHOIO YMcaa AOCTaTOUYHO OBbIYHOW ABOWNYHOM 3aMucK:

+13 = 00001101

Ho namartb KOMMbKOTEPA HE XPaAHUT OTAeJ'IbeIVI CUMBOJT «KMUHYC». B perncrpe BCE PaBHO Haxo4ATCA
TONbKO BUTHI. |_|O3TOMy HY>XHO MpaBwnJio, Mo KOTOPOMY onpe,qenéHHaﬂ KOM6I/1HaLI,I/IFI ouToB 6yp,eT O3Hau4aTb
oTpumuaTesibHOE YnCao.

Mpwn n3yuyeHnn apxmntekTypbl 3BM paccmaTtpuBaroT Tpy BapuaHTa:

® npsMON KOJ;
® 06paTHbIN KOg;

® [OMOJIHNTENbHBIN KOJ,.

B coBpeMeHHbIX MpoLieccopax AJ/if 3HaKOBbIX LLeJIbIX YMCeN OCHOBHOE 3HaYeHNE UMEET AOMONHUTENbHbIN
Koa,
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3apaHue 6

ObbAcHUTE OAHUM-ABYMA NPEeANTOXKEHUAMU, 3a4EM KOMMbIOTEPY HYXEH CI'IGLI,I/IaﬂbeII7I crnocob
3anuncum oTpumuaTesibHbIX Yncen.

Baw otBet
KOMI‘IbI'OTep I/ICI'IOJ1b3yeT cneunanbHble CI'IOCO6bI 3anncy oTpuuaTenbHbIX YMCEN (HaanMep,
LOMOJIHUTENIbHBIN KOZ), YTOObI KOPPEKTHO MHTEPMPETUPOBATL 3HAKOBbIV Pa3psa v

€ANHO06Pa3HO BbINOMHATL apudMeTMUECKME OMNepaLLMm - B YaCTHOCTH, 3aMeHSATb BblUMTaHMe
C/IOXKeHMeM, 4To ynpoliaeT paboTy npoLeccopa.

7

Mpamoun kop,

B npsMoMm Koge cTaplumii 6UT MCNob3yeTcs Kak 3HakK:

OXXXXXXX — MMONOXUTENbHOE YUCNO
IXXXXXXX — OoTpuuaTesibHoe 4ucio

Hanpwvmep, B 8-pa3psaaHOii 3anucu:

+13 00001101
-13 = 10001101

OcTaBLumnecs ceMb 6UTOB cozep>kaT MOAyAb uncaa. HegoctaTok Takoro cnocoba — ABa BapuaHTa Hys:

00000000
10000000

+0
-0

Kpovvle TOro, apI/Iq)MeTI/I‘-IeCKI/Ie CXeMbl AOJIXXKHbI OTAENBHO YYUTbIBATb 3HAK ONMepaH40B.

3apanme 7

3anuwuTe -5 B 8-6MTHOM NpsAMOM Koae.

Baw otBet

10000101
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O6patHbIN KOA,

MonoXMTEeNbHbIE YMCAA 3aNNCbIBALOTCA KaK 06bIYHO. s NOAYyYEeHUS OTPULATENbHOMO Yncaa Bce GUThI
NONOXNTENbHOTO NPEeACTaBAEHNA NHBEPTUPYHOTCS.

+13 = 00001101

uHBEpCHUA:
11110010

-13 B obpaTHOM kofe = 11110010

Y obpaTHOro Koga Takxe CyLLecTBYHOT ABa HyAs:

00000000 = +0
11111111 = -0

3apaHme 8

MonyunTe 8-6UTHBIN 0BpaTHBIM KOA Ymncna -5.

Baw otBeT

11111010

9

[JononHutenbHbIN KOA

[ ononHNTEeNbHBI KOJ — OCHOBHOM CNOCOb npescTaBieHNs 3HaKOBbIX LiebiX YNCeN B COBPEMEHHbIX
JABOWUHbIX BbIUYMCANTENBHBIX CUCTEMAX.

YUT0ObI nonyynTb oTpmnuatenbHOe Yncio:

1. 3anMLWKnTe NONOXKUTENBHOE YNCNO B HY>KHOW Pa3psagHOCTY;
2. UHBEPTUPYWTE BCE BUTHI;

3. npnbasbTte 1.

Mpumep ana -13:

+13 00001101
MHBepcua 11110010
+ 1 00000001
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-13 11110011

KOpOTKOG npasunno: AOI'IO.I'IHI/ITe}'IbeII‘/JI KOA OTpUnLUaTeibHOro 4ncia = MHBeEpPCnA outoB MoAayna

+ 1.

3apaHme 9

3anuwuTe -12 B 8-6MTHOM JONOAHUTENBHOM KOJE.

Baw otBeT

12(10)
12/2=6 -0
6/2=3 -0
3/2=1 -1
1/2=0 -1
0000 1100(2)
1111 0011
0000 1100

1111 0100

10

ApndpmeTuka B ONONHNTE/IBHOM KoAe

[NaBHOE NPenMyLLECTBO JOMOJIHUTENIBHOMO KOAa — MOJOXMUTE/IbHbIE U OTpULATe/IbHbIE YMCAa MOXKHO
cknagblBaTb O4HOM 1 TOW XXe ABONYHOWN CXEMO.

Paccmotpum 7 + (-5).

+7 = 00000111

+5 00000101
MHBepcuaA 11111010
+1 11111011
-5 11111011

00000111
+ 11111011

1 00000010

Mpw 8-6UTHOW apndMeTHKe KpariHWI NepeHocC 3a npeaensbl pa3psagHon ceTkn otbpackiBaeTcs. OcTaéres
00000010, = 2 .
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3apanme 10

ApudmeTnka 1 Kogbl Ymcen

Vcnonb3ys 8-OUTHbIM AONOAHUTENbHLIN KOJ, Bbluncaute: 5 + (-3).

Baw otBet

0000 0101(2) = 5(10)
0000 0011(2) = 3(10)

1111 1100

+

0000 0001

1111 1101(2) = -3(10)

0000 0101
+

1111 1101

10000 0010
Otset: 0000 0010(2)

1

Kak npountTarTrb oTpularesibHOoOe Yncjio B A0ONOJIHUTEJ/IbHOM

Koae

Ecan ctaplumin 61T 3HaKOBOTrO Yncna paBeH 1, Yncio otpuuatensHoe. Ytobbl onpeaennTb ero MoAy b,
MO>HO BbINOJIHNUTb 06paTHOe NpeobpazoBaHme: MHBEPTUPOBaTb BUTLI U NpUbaBKTb 1.

11111011

uHBepcuA:
00000160

+1:
00000101

)
9]

3Ha4nUT:
11111011

1}
1
vl
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3apanue 11

Onpegennte gecatnyHoe 3HadeHune 8-6utHoro ymcna 11111110 B fOoNONHUTENBHOM KOZE.

Baw otBet

OTBeT He 3anoHeH

12

AwanasoH npeacraBUMbIX HUcen

Konnuectso 6uToB onpegenaeT, Kakme 3Ha4yeHnA MOXHO XPaHWUTb.

[ns 6e33HaKoBOro n-6UTHOro uncna:

® 000 2Y = il

[N 3HaKOBOroO uncia B AOMOJHUTENBHOM KOAE:

-on-1 201 g

PaspsagHocTb bes 3Haka Co 3HaKowm,
AOMOJIHATE/IbHBIN KOA

8 but 0..255 -128 ... 127

16 6uTt 0..65535 -32768 ...32 767

32 6uta 0..4294 967 295 -2 147 483 648 ... 2 147 483
647

3apanme 12

YkaxuTe gnana3oH 4-6uTHoro 6e33HaKoBOro uuncia.

Baw otBeT

OTBeT He 3anoJiHeH
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13

ApudpmeTnueckoe nepenosiHeHne

Pa3pﬂAHOCTb perncTtpa orpaHmn4yeHa. Ecnm matemaTtnueckui pe3ynbTaTt HeAb3A NpeacTaBUTb B 3aJ4aHHOM
Konn4vectee 6I/ITOB, BO3HMKaET nepenosiHeHNE.

B 8-6UTHOM AOMONHUTENBHOM KOZE MakKCUMabHOE NOJIoXUTeNbHoe uncio — 127:

01111111 = 127

01111111
+ 00000001

10000000

Ho 10000000 B 8-6MTHOM AOMOAHUTENBHOM KOAe 03HauvaeT -128. Matematnueckuin pesynbtat 128 He
nomMeLlaeTca B gnana3soH -128 ... 127 .

3apanue 13

Byset nn nepenonHeHve npu cnoxeHun AByx 8-6UTHbIX 3HaKoBbIX Ymcen: 100 + 207

Baw otBet

OTBeT He 3anosHeH

14
MNMepeHoc N nepenosiHeHue — pasHble cobbITUA

Mpwn 6e33HaKOBOM apupMeTMKe BaxKeH NMEPEHOC 13 CTapLUero paspsaaa. Hanpumep:

11111111
+ 00000001

1 00000000

B 8 6buTax ocTtaHeTCs 00000 , a eanHMLIA OKAXKETCS 3a NpesesamMu perncrTpa. 3To NepeHoc.
[ns 3HakoBOW apndPMETUKM B JOMOAHUTENBHOM KOZE OTAE/bHO OTCNEXMNBAETCA NepenosHeHne —

CUTYyaLua, KOrja 3HaKOBbI MaTeMaTMUYeCKUii pe3y/ibTaT He MOMELLAEeTCs B 3ajaHHYH0 Pa3pAgHOCTb.

B apxutekType x86 31 cutyaumm otpaxarotca pasHbimu ¢pnaramm: CF cBa3aH ¢ nepeHocom/
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3aéMoMm ans 6e33HakoBon apudmetrkm, a OF — ¢ nepenoaHeHeM 3HaKOBOW apuPMeTUK.

3apanue 14

Kakow ¢nar B x86 ceA3aH co 3HakoBbIM nepenonHeHvem: CF nan OF?

Baw otBet

OTBeT He 3anoHeH

15

PaclimnpeHuve 3Haka

NHorga uncno Hy>XHO NepeHecTV 13 pernctpa MeHblUuen paspagHOCTV B PerncTp 6obluer paspagHoOCTy.

,D,J'IFI NOJIOXXUTENIbHOIO YKcCha Ctaplimne paspagbl 3anOJIHAKTCA HYyAAMW!

8 6but: 00000101
16 6uT: ©00VVOLO 000101

[ns oTprLaTenbHOro Yncaa B ZOMNOJHNTENBHOM KOAE KOMMPYETCS 3HAKOBbIV BUT:

-5, 8 6uT:
11111011

-5, 16 6uTt:
11111111 11111011

Tak COXpPaHAETCA YNCNOBOE 3HaYEHUE.

3apanme 15

PacwunpbTe 8-6uTHOE Umcio 11111110 go 16 6uUT C coxpaHeHMeM 3Haka.

Baw otBet

OTBeT He 3anoJiHeH

16
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ABounuHo-gecaTnuHbIV Koa BCD

B BCD kaxgas fecatnyHas undpa KOANPYeTCH OTAENbHO YETbIpbMS BUTamu.

5 > 0101
9 » 1001

59 B BCD:
0101 1001

DTO He TO Xe caMoe, UYTo 0bbluHas ABONYHas 3anuck yncaa 59:

5910 = 00111011,

59 B BCD = 0101 1001

BCD ynobeH Tam, rae BaxKHO paboTaTb UMEHHO C AeCATUYHBbIMU Lndpamu.

3apanme 16

3anuwunte yncno 42 B BCD.

Baw otBeT

OTBeT He 3anoJiHeH

17

L',EIIbIe n BewecreeéHHble Yndia

Ll,e}'lble ymcna MOryT MHTEPNPETUPOBATLCA KaK 6e33HaKOBbI€ UM 3HAKOBbIE. ,ﬂ.}'lﬂ 3HaKOBbIX LenblX Yyncen
LLUMPOKO ncnoib3yeTca ,CI,OI'IO)'IHVITe.I'IbeII\/JI KOJ.

Ho apobHble 1 oueHb HonbluME UM OYeHb ManeHbkne 3HaYeHWs YA06HO NpeACTaBAATb C MaBatoLLen
TOUKOW. B pacnpoctpaHéHHOM ABOMYHOM hopMaTe YMCNO pa3bMBaeTca Ha YacTu:

® 3Hak;

® nopAagjok;

® 3Havalas 4acTb.
Hanpumep, ctaHgapt IEEE 754 onncbiBaeT dopmaThbl ABONUHOW apUPMETUKM C NAaBatoLLe TOUYKON.

MNoapobHOe YyCTPONCTBO TaKMX UMCEs PacCMaTPUBAETCS OTAE/IbHO B TEME O popMax NpeacTaBaeHUs umncen
B DBM.
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3apanme 17

YTo nyulue noaxoauT Ans xpaHeHus 3HaueHus 3,14159: Liesnoe UnMcio nam YMCIO C NaaBatoLLen
TOUKON?

Baw otBet

OTBeT He 3anosHeH

18

ANY v dnaru pesynbrata

ApudmeTtmnko-nornyeckoe yctponctso (AJ1Y) npoueccopa BbINoAHAET apudmMeTnyeckme n aormyeckme
onepauun Hag ABOMYHbIMW OMNepaHAamMu.

Ul
I

00000101
3 = 00000011

00000101 + 00000011
\
00001000

!
8

MNMocne onepaumn NpoLEeccop MoXeT nameHuTb daarn coctoaHnsa. B x86 cpean Hux:

® CF — nepeHoc/3aéwm;
® ZF — pe3yabTaT paBeH Hyo;
® SF — 3Hak pe3ynbTaTa;

®* OF — 3HakoBoe nepenosiHeHE.

21K NPU3HaKy NO3BOJIAKOT CaefyroWwWnMM MalWHHBIM NHCTPYKUMAM aHaJIM3NPOBATb Pe3yibTaT BblYNCIEHNA.

3apanme 18

Kakow dnar yctaHaBAMBaeTCs, ecv pesynbTaTt apudMeTyeckon onepauum paBeH Hyaw?

Baw otBeT

OTBeT He 3anosHeH
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Mepep cpauen
v YkazaHbl ®V1O u rpynna.
v/ 3arnosiHeHbl OTBEThI Noc/e KaXXaoro pasaesa.
V' B BbluncneHmnax YKa3aHbl MPOMEXYTOUHbIE AeIZCTBMﬂ TaM, rage OHn Tpe6yFOTC‘r'|.

Mocne Ha)kaTMA KHOMKWU OTKPOEeTCcA OKHO neuyatu. Bbibepute «CoxpaHutb kak PDF». B PDF nonagyt
BCe Balln OTBETbI MOJIHOCTbIO.
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