23.09.2026, 14:39 ApudmeTnka n Koabl Yicen

ApudmeTtmka u Koabl umcen

MpouunTaliTe KaXKAbli pa3gen u cpasy BbINMOAHUTE HEOO/bLLIOE 3ajaHre B KOHLe. OTBeTbl BBOAUTE NPSIMO B
nons. MNocne 3aBepLueHUs HaXMUTe KHomKy «OTnpaBuTb paboty — coxpaHnTb PDF».

ono

Manbimepe Vinba AnekceeBuny

lpynna Aarta
Pyno 26/11 2026-09-23
1

Kak komnbloTtep npeacraBaser umcna

Yenosek yallie NCNONb3YeT AeCATUYUHYHO CUCTEMY CUMCIEHUS, @ LMbPOBas BbIUMCANTENbHAN TEXHWKA
paboTaeT ¢ buTaMy — ABYMSA COCTOSHUAMMW, KOTOPbIE YCNOBHO 3anuncbiBatoT kak @ un 1 .

Hanpumep:
1310 = 11012
25:0 = 11001,

Ba>kHO: ogHa U Ta e NocneAoBaTeNbHOCTb OMTOB MOXET 03Ha4aTb Pa3Hble 3HaYeHUs B 3aBUCMMOCTM OT
TOro, Kak eé MHTeprnpeTnpoBaTh.

11111111,

Kak 8-6uTHoe 6e33HakoBoe 4ucao = 255
Kak 8-6UTHOe 3HaKoBOEe YUC/I0 B [OMONHUTENIbHOM Koje = -1

Mo3ToMy npoLeccopy HeAOCTaTOUYHO MPOCTO MNONYYUTb HAbop BUTOB: HYXKHO 3HaTb Gopmart

AaHHbIX N pa3pAAHOCTb Yncna.
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3apanme 1

Mepesegunte uncno 10419 B ABONYHYHO CUCTEMY.

Baw otBer
10/2=50
5/2=2 1
2/2=1 0
1/2=0 1

1010

2

ABonuHoe cnoXxeHne

Iﬂ,BOI/Il-IHbIe Yncna CKnablBakOTCA MO TEM >XKe pa3pAafdam, UTo N AeCATUYHbIE, HO BO3MOXHbI TOJIbKO Ll,I/ICl)pr

Oont.

0 +0 =20

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

Ecav nonyyaetcs 10, , B TekylieMm pa3spsage 3anucbiBaetcsa 0, a 1 nepeHoCUTCA B CeAyowWwmnin paspsa.

Mpoeepka: 1011, = 11;0 , 0110, = 610 , NO3TOMY pe3yabTat 10001, = 1710 .
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3apanme 2

BbinonHute choxeHve: 1010, + 0101,.

Baw otBer

1010 = 10
0101 =5

otB 15

ABOI/I‘-IHOG BbilUNTaHUe

|_|pl/l BblYNTaHNN lD,el\/IICTByl-OT NpPOoCTbl€ NMpaBuia:

0 -0=20
1-0=1
1-1=020
10 -1 =1

Echm B TeKywem paspage eanHnLbl HEAOCTAaTOYHO, BbIMOAHAETCA 3aéM n3 CTapLwlero paspaja.

Mpoeepka: 22 - 7 = 15 .

B npoueccope BblUMTaHWE YacTo YAOOHO CBECTU K CIOXKEHWUIO:

A-B=A=+ (-B)

ﬂ,flﬂ 3TOro OoTpumuaTesibHOE YMCAO0 NPeaACTaBaAAr0T CcneynaibHbIM KO4O0M.
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3apanue 3

Bbiuncante: 1010, — 0011,.

Baw otBer
1010 = 10
0011 =3
otB 7

4

ABOI/I‘-IHOG YMHOXXeHune

YMHOXeHMe BbINOAHAETCS aHaNOrMYHO NPUBbIYHOMY YMHOXEHWHO CTONBUKOM.

P, PO ©®
X

R ® Fr ©®©
|

P ® 00 ®

110111

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

CaBur 4BOMYHOrO 6€33HakOBOro YMcaa BAEBO Ha OAVH pPa3paj COOTBETCTBYET YMHOXEHUIO Ha 2, eCin
pe3y/bTaT MOMeLLaeTca B AOCTYMHYH pa3pagHOCTb.
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3apanue 4

YmuoxbTe: 1012 x 10,.

Baw otBer

101 =5
10=2

ot 10

ﬂ,eneHMe n ABOMNYHbDbIE CABUTU

[na 6e33HaKoBbIX ABOVYHbIX YMCEN CABUT BMPaBO Ha OAMH pa3psaj COOTBETCTBYET Lie/I0UMNCIEHHOMY
AeNIeHNIo Ha 2.

11@192 = 2610
11010 >> 1 = 01101,

011012 = 1310

Mpw nornyeckom capure BNpaBo 0CBOO6OAMBLUMECA CTapLUMe pa3pasbl 3aNOAHAOTCA Hyaamu. s
3HAKOBBIX YMCEN MPOLLECCOP MOXET UCMOb30BaTb apUMETUYUECKUI CABUT, KOTOPbIN COXPaHAET 3HaK
ymcna.

3apaHme 5

BbinosHWTe normyecknin caBur BrpaBo Ha oaunH pa3psa: 10100, >> 1.

Baw otBer

10

6

3auem HY>KHbI KOAbl OTPpUUaTeJ/ibHbIX Uncen

,ﬂ,flﬂ MOJIOXKNTEJ/IbHOTO Yncina AOCTaTOYHO 06bluHOM ABOI/I‘-IHOIZ 3anncum:
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+13 = 00001101

Ho namsATb KOMMblOTEPA HE XPaHUT OTAE/NbHbIV CUMBOJI «MUHYC». B perncrpe Bcé paBHO HaxoAATCA
TO/IbKO BUTbI. [103TOMY HY>XHO MPaBWO, MO KOTOPOMY onpeaenéHHas KoMbuHaums 6MToB ByaeT o3HayaThb
oTpuLaTeNbHOE YMCO.

Mpu n3yyeHnn apxutekTypbl 3BM paccmatpurBatoT Tpy BapuaHTa:

® NpAMOW KOZ;
® 0b6paTHbIV KOZ;

i ,Cl,Ol'IOJ]HI/ITQfIbeIVI KoA.

B coBpeMeHHbIX NpoLLeccopax A/is 3HaKOBbIX LLe/IbIX YMCEN OCHOBHOE 3HaYeHNe MMEET AOMNONHUTENbHbIN
Ko,

3apaHme 6

O6BbACHUTE OAHVM-ABYMS NPEANOXEHNAMU, 3a4eM KOMMbIOTEPY HY>KEH CrneuunanbHblli cnocob
3anvcu oTpuLLaTEe/IbHBIX YnCEN.

Baw otBer

MO3BONSIET 3aMEHSATb BblUMTaHME 0BbIYHBIM C/IOXKEHMEM. BCE CUJIBHO YMPOLLAETCA M NPOLLECCOp
paboTaet bbicTpee.

7

MNMpawvon koa

B npsmom koge cTaplumii GUT NCnonb3yeTca Kak 3Hak:

OXXXXXXX — MONOXUTENbHOE 4YUCAo
IXXXXXXX — OoTpuuaTesibHOoe 4ucio

Hanpwmep, B 8-pa3psagHon 3anvcu:

+13
-13

00001101
10001101

OcTtaBlumecs cemb 6MTOB cojep>aTt MoAayJ/ib Yndia. HepocTtatok Takoro crnocoba — ABa BapuaHTa HyAA:

00000000
10000000

+0
-0

Kpome Toro, apupmeTtnueckme cxembl JOMKHbI OTAENbHO YUNTbIBaTb 3HAK OMNepaHAoB.
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3apanuve 7

3anuwuTe -5 B 8-6UTHOM NpsMOM Koze.

Baw orBer

10000101

8

O6paTtHbIV KOp,

MonoXUTENbHBIE UMCNA 3aMUCbIBAOTCA Kak 06bIUHO. ,ﬂ,!’lﬂ nony4vyeHuna oTpnuatesbHOro Yncjia sce OUThI
NOJIOXKUTE/IbHOTO NpeACTaBJIEHUA NMHBEPTUPYHOTCA.

+13 = 00001101

MHBEpcuA:
11110010

-13 B obpaTHOM koge = 11110010

Y obpaTHOro koga Takxe CyLLeCcTBYIOT ABa Hy/A:

00000000 = +0
11111111 = -0
3apanme 8

Monyuunte 8-6UTHBIN 0BpaTHbLIM KOA Yncna -5.

Baw otBer

11111010

9

[ ononHnTenbHbIA KOA,

,ﬂ,OI’IOJ’IHVITe.I'IbeII\/’I KO4 — OCHOBHO crocob npeacrtaBieHUNA 3HaKOBbIX LenblX YNCeNn B COBPEMEHHDbIX
ABOWNYHbBbIX BblYNCNNTEJIbHbBIX CUCTEMAX.
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YT106bI NONYUNTL OTPULLATENBHOE YNCNO:

1. 3aNnLINTE MONOXUTENBHOE UNCIO B HY>XXHOW PaspAgHOCTY;
2. NHBEPTUPYWTE BCE BUTHI;

3. npunbasbTe 1.

Mpumep ana -13:

+13 00001101
MHBepcuA 11110010
+ 1 00000001
-13 11110011

KOpOTKoe npaBunao: AOHOHHMTeﬂbeIVI KOA OTpULUaTe/IbHOro 4Yncia = MHBEPCUA ouToB MoAyna

+ 1.

3apanme 9

3anuwuTe -12 B 8-B6UTHOM JOMOJHUTENBHOM KOZE.

Baw otBer

+12 00001100
nueepcna 11110011
+1 11110100

10

ApundmeTmka B AONONAHUTEILHOM KOAE

FNaBHOE NPenMyLLECTBO AOMOJHUTENBHOTO KOAA — MOJOXMUTENbHbIE N OTPULIATE/IbHbIE YMCAa MOXHO
CKNaAblBaTb OAHOM 1 TOW e ABONYHOWN CXEMO.

Paccmotpum 7 + (-5).

+7 = 00000111

+5 00000101
MHBepcusa 11111010
+1 11111011
-5 11111011

00000111
+ 11111011
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1 00000010

Mpu 8-6UTHON apndMeTUKE KparHMIA NepeHoC 3a Npeaensbl pas3pasHon ceTkn otbpackiBaeTca. OcTaércs
00000010, = 2 .

3apanue 10

Vcnonb3ys 8-6UTHbBIV AONONHUTENbHBIA KOA, Bbluncaute: 5 + (-3).

Baw otBer

00000011
11111100
11111101 -3

00000101 +5

00000010 oTB

1

Kak npouunTatb oTpuuaTe/ibHOe YUMC/I0 B AONO/IHUTE/IbHOM
Koae

Ecan ctapuimi 61T 3HaKOBOTO Yncaa paBeH 1, Uncio otTpuuatensHoe. Ytobbl onpeaennTb ero MoAy b,
MO>HO BbINOAHUTL 0bpaTHOe NpeobpazoBaHWe: NHBePTUPOBaTb BTkl 1 NpubasuTsb 1.

11111011

MHBepcuA:
00000100

+1:
00000101

1l
ul

3HaAYUT:
11111011

1l
1
Ul
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3apganve 11

Onpeaenute gecAatTnyHoe 3HadeHune 8-6utHoro umcaa 11111110 B ZONONHUTENBHOM KOZE.

Baw otBer

OTBeT He 3anoaHeH

12

ﬂ,ua NMa3oH npeacraBMMbIX YNcen

Konnuectso 6uTOB onpegenaet, Kakme 3HaudyeHnAa MOXHO XPaHUTb.

[na 6e33HaKkoBOro N-6UTHOrO uncia:

ﬂ,flﬂ 3HaKOBOro 4ymncnia B 4ONONAHUTENBHOM KOAE:

=A0=8 o, 202 <

PaspsagHocTb bes 3Haka Co 3HaKom,
AOMNOJIHNTE/NIbHbIN KO,

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

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

32 6uTa 0..4 294967 295 -2 147 483 648 ... 2 147 483
647

3apanue 12

YKkaxuTe agnana3oH 4-6uTHoro 6e33HaKoBOro Yncia.

Baw otBer

0..15
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13

ApudpmeTnueckoe nepenosHeHue

Pa3pagHOCTb pernctpa orpaHnyeHa. Ecam matematnyecknin pesynbtat Helb3A NPesCcTaBUTb B 3aAaHHOM
Konnyectse 6GUTOB, BO3HWMKAET NepenosiHeHme.

B 8-6MTHOM AOMNOAHNTENBHOM KOAE MakCMMabHOE NoJoXMTeNbHoe yncno — 127:

01111111 = 127

01111111
+ 00000001

10000000

Ho 10000000 B 8-6MTHOM AOMOAHUTENLHOM KOJAE O3HauyaeT -128. MaTtematnyeckmin pesyabtat 128 He
nomMellaeTca B gnanasoH -128 ... 127 .

3apanme 13

Byaet v nepenonHeHve Npu c1oXeHUn AByx 8-6MTHbIX 3HakoBbIx uncen: 100 + 207

Baw otBeT

HET, UNCNO BXOANT B AMana3oH <127

14

MNMepeHoc n nepenosiHeHMe — pa3Hble cobbITUA

Mpw 6e33HaKOBON apndMeETUKE BaxKeH NepeHoC 13 cTapluero paspaga. Hanpumep:

11111111
+ 00000001

1 00000000

B 8 6buTax ocTaHeTCs 000000 , a eAMHMLIA OKAXKETCA 3a NpeAenamMm perncrTpa. 1o nepeHoc.
[na 3HaKoBOW apuPMETUKMN B JOMONHUTEbHOM KOZE OTAENbHO OTC/IEXMBAETCSA NepenosHeHne —

CUTyaLuMa, KOraa 3HaKOBbIA MaTeMaTMUYeCKUn pe3y/ibTaT He MOMeLLAeTCs B 3ajaHHYHO Pa3pAgHOCTb.

B apxutekType x86 31 cMTyaumm oTpaxaroTcsa pasHbiMu daaramum: CF cBA3aH ¢ nepeHocom/
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3aémMoM ana be3sHakoBon apudmeTrky, a OF — c nepenonHeHneM 3HaKOBOW apudMeTUKM.

3apanve 14

Kakow ¢nar B x86 cBA3aH co 3HakoBbIM nepenosHeHvem: CF nan OF?

Baw otBeT

OF 37OT dpnar roBopmT NPO BbIXOA C AMana3oHa

15

PaclimnpeHve 3Haka

|/|HOF,£I|a YNCNO HY>XXHO NepeHECTN 13 perncrpa MeHbLLEen Pa3pAaHOCTN B PETUCTP BosbLueln pa3pagHOCTN.

ﬂ,]’lﬂ NOJIOXKNTENBbHOIO YnCna CTaplme paspalbl 3afONHAKTCA HYJIAMWU:

8 6uT:  000LE101
16 6uT: 000V 00101

[ns oTpyuaTenbHOro uncna B AOMNONHNTENBHOM KOAE KOMMPYETCs 3HAKOBbIN BUT:

-5, 8 6uT:
11111011

-5, 16 6uT:
11111111 11111011

Tak COXpaHAETCA YNC/I0BOE 3HAaYEHME.

3apanme 15

PacwwupbTe 8-6uTHOE Ymcno 11111110 go 16 6uT c coxpaHeHrem 3Haka.

Baw otBer

1111111111111110

16
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ABonuHo-aecAaTNUYHBIN Kog, BCD

B BCD kaxgas gecAtTnyHaa undpa KoanpyeTca OTAeNbHO YeTbipbMs Butamu.

5 -» 9101
9 > leel

59 B BCD:
0101 1001

OTO He TO Xe camoe, UTO ObbluHas ABONYHANA 3anMncb uncaa 59:

59;0 = 00111011,

59 B BCD = 0101 1001

BCD yaobeH Tam, rae BaxxHo paboTaTb MMEHHO C AeCATUYHBIMU Lindpamu.

3apanme 16

3anunwmnte yncno 42 B BCD.

Baw oTtBer

4 =0100
2 =0010

0100 0010

17

Llenble n BewecTBeHHbIe Uncaa

Ll,eﬂble Yncina MOryT MHTEPNPETUPOBATbCA KaK 6€e33HaKOBbIE MM 3HAKOBBbIE. ,ﬂ,ﬂﬂ 3HaKOBbIX LesibIX Yncen
LIMPOKO nCnonb3yeTca AOﬂOﬂHVITe}'IbeIl\/JI KOoA.

Ho apobHble n oueHb H6osbLIME UV OUYEHb MasieHbKUE 3HaUeHUs yA00HO NpeacTaBATh C MaaBaroLLen
TOuKOW. B pacnpoctpaHéHHOM ABOMYHOM hopmMaTe YMCao pa3brBaeTca Ha YacTu:

® 3HakK;

* MopsAoK;

® 3Hayvalyas YacTb.

Hanpumep, ctaHgapt IEEE 754 onwncbiBaeT popmaThl ABOUUHON apUPMETUKN C NIaBAOLLEN TOUKON.

HOApO6HOG yCTpOVICTBO TakKunx Ymncen paccMmatpmBaeTca OoT4eNbHO B TEME O cl)opmax npeacraBieHnNA Yncen
B OBM.
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3apanue 17

YTto nyyiue noaxoauT ana xpaHeHus 3HadveHus 3,14159: Lenoe Yncao UM YMCIO C NaaBatoLlen
TOUKON?

Baw otBert

UYNCIO C NJ1aBakoLWEeN TOUKOM TK Lieible YUNCAa TObKO ANS Lie/bIX 3HaUeHMI a YNCAO C MN1aB
TOUKOW A8 APOBHbIX

18

AJlY v pnaru pesynbrata

ApudmeTturko-nornyeckoe yctporcteo (AJ1Y) npoueccopa BbINOAHAET apudMeTnyeckme 1 Jormyeckme
onepauun Haj ABOUYHbIMUK OfepaHaMu.

9]
]

00000101
00000011

w
1)

00000101 + 00000011
{
00001000
{
8

Mocne onepaumn NpoLEeccop MOXeT nameHuUTb dnaru coctoaHus. B x86 cpean Hux:

®* CF — nepeHoc/3aéwm;
® ZF — pesy/bTat paBeH HyI0;
® SF — 3Hak pe3ynbTata;

®* OF — 3HaKkoBOe nepenoaHeHue.

TN NPW3HaKK NO3BONAKOT CaedyroumM MallMHHBIM MHCTPYKUKMAM aHaIM3NPOBaTh pPe3yabTaT BbIYNCNEHUA.

3apanve 18

Kakow dnar yctaHaBAMBaeTCs, ecv pesynbTaTt apudMeTnyeckon onepauumn paBeH Hyar?

Baw oTtBer

ZF
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Mepep coauen
v Ykazanbl ®V1O v rpynna.
v 3anonHeHbl OTBEThI MOC/AE KaXA0ro pasgena.
v B BblUMCNIeHNAX YKa3aHbl MPOMEXYTOUHbIe AeNCTBUA TaM, r4e OHW TpebytoTca.

Mocne Ha)kaTnA KHOMKMW OTKPOETCA OKHO neuvaTtn. Beibepute «Coxpanutb kak PDF». B PDF nonagyTt
BCe BallW OTBETbI MOJIHOCTbIO.
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