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ApudmeTtnka u Koabl umcen

MpounTariTe Kaxzablii pasgen n cpasy BbiNoaHUTe HebonbLIoe 3asaHre B KOHUe. OTBeTbl BBOAMTE MPSMO B
nons. lNocne 3aBepLUeHns HaxXMUTe KHOMKY «OTNpaBuTb paboty — coxpaHuTb PDF».

®no

BeceHrepuesa LLlaxagat PomaHoBHa LLUnxBepanesa AnvHa TapaaHoBHa

Fpynna Aara
nNC25/9-1 2026-09-23
1

Kak komnbloTtep npeacraBaseT umcna

YenoBek yallie NCNONb3YeT AeCATUYHYHO CUCTEMY CUMCIEHMS, @ LMbPOBas BbIUMCIUTENbHAN TEXHWUKA
paboTaeT ¢ bUTaMy — ABYMSA COCTOSHNUAMM, KOTOPbIE YCNOBHO 3anuncbiBatoT kak @ un 1 .

Hanpumep:
1310 = 11912
2510 = 119612

BakHO: ogHa U Ta e nocneAoBaTeNbHOCTb OMTOB MOXET 03HaYaTb Pa3Hble 3HaYeHUs B 3aBUCMMOCTM OT
TOro, Kak €€ MHTeprnpeTnpoBaTh.

11111111,

Kak 8-6uTHoe 6e33HakoBoe 4ucno = 255
Kak 8-6UTHOE 3HaKOBOE YUC/I0 B [AOMONHUTENIbHOM Koje = -1

Mo3ToMy NpoLeccopy HEAOCTaTOUYHO MPOCTO NONYUYNUTb Habop BUTOB: HYXXHO 3HaTb GopmaT

AaHHbIX N pa3pAAHOCTb Yncna.
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3apanme 1

Mepesegute uncio 1041¢ B ABONYHYIO CUCTEMY.

Baw orBer

10(10)
10/2=5-0
5/2=2 -1
2/2=1-0
1/2=0-1
1010(2)

2

ABonuHoe cnoXxeHne

[BOWYHbIE UMCNa CKNaAbIBALOTCA MO TEM Xe paspagam, 4To N JecATUYHbIE, HO BO3MOXXHbI TOJIbKO Ll,l/lq)pbl

Oown.

0 +0 =290

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

Ecav nonyvaetcs 10, , B TekyleM pa3psage 3anucbiBaetcsa 0, a 1 nepeHOCMTCS B CeAyoLW i paspsa.

Mposepka: 1011, = 1110, 0110, = 610 , NO3TOMY pe3yabTaT 10001, = 1710 .
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3apanue 2

Bbinonnute choxexve: 1010, + 0101,.

Baw orBer
1010
+

0101

1111(2)

ABOonuyHOe BblunTaHue

Mpw BblUMTaHWM AEACTBYHOT NPOCTble MpaBuaa:

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

Ecan B TekylweM pa3page eanHNLLbI HeOCTaTOUYHO, BbINMOJHAETCSA 3aéM U3 CTapLUero paspsaa.

10110
- 00111

Mpoeepka: 22 - 7 = 15 .

B npoueccope BbluMTaHWe YacTo yA06HO CBECTU K CIOXKEHWIO:
A-B=A+ (-B)

,ﬂ,flﬂ 3TOro oTpnuaTesibHOE YNCNO NPEeACTaBAAROT CrneynalbHbIM KOL40M.
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3apanue 3

Bbiuncante: 1010, — 0011,.

Baw orBer
1010

0011

0111(2)

4

ABonuyHoe yMHOXeHue

YMHOXeHWe BbINOJIHAETCA aHaNOrMYHO NPMBbIYHOMY YMHOXEHWHO CTONBMKOM.

[l VI )
X

P ® Fr ®
1

R, O®O OO0

1le111

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

CABWr ABOMYHOrO 6€33HaKOBOrO YMC/Ia BAEBO Ha OAWH pa3psj COOTBETCTBYET YMHOXEHMIO Ha 2, ecau
pe3ynbTaT MOMeLLaeTca B JOCTYMHYHO Pa3pAafHOCTb.
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3apaHue 4

YmHuoxbTe: 101, x 10,.

Baw orBer

101

*

10

000
101

1010(2)

[eneHvie n gBONUHbIE CABUIMN

[ns 6e33HaKoBbIX ABOVYHbIX YNCEN CABUT BMPABO Ha OAMH pa3psj COOTBETCTBYET LLe/IoUNCIeHHOMY
AeNeHVIo Ha 2.

11@162 = 2610
11010 >> 1 = 01101,

01101, = 1310

Mpw normyeckom capure BNpaBo 0CBOO6OAMBLUNECA CTapLUMe Pa3paabl 3aNONHAOTCA HyAamu. s
3HaKOBBIX YMCeN MPOLLEeCCOP MOXET UCNOJb30BaTb apUPMETUUECKNI CABUT, KOTOPbIN COXPaHAET 3HaK
ymcna.

3apaHme 5

BbinoaHWTe nornyecknin caBur BNpaBo Ha oauH paspsa: 10100, >> 1.

Baw otBer

10100 >> 1010
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3auem HY>KHbI KOAbl OTpUUaTe/ibHbIX YUnces

,ﬂ,]’lﬂ MOJNOXKNTENIbHOTO YMcina AOCTaTOYHO 06bluHOWM ,CI,BOI/I‘-IHOI\/’1 3anncu:

+13 = 00001101

Ho namaTb KOMMNbOTEPA HE XPaHUT OT,CI,eJ'IbeIVI CMMBOJT «KMUHYC». B perncrpe BCE pPaBHO HaxoAATCA
TONbKO BUTHI. |-|03TOMy HY>XHO MpaBnio, MO KOTOPOMY orlpe,qenéHHaﬂ KOM6I/IHaLI,I/IFI 6uToB 6yAET O3Hau4aTb
oTpuuaTesibHOE YNCO.

Mpu n3yyeHnn apxmtekTypbl 3BM paccmaTtpumBatoT Tpy BapmaHTa:

® MNpAMOV KOZ;
® 06paTHbIV KOJ;

® JIOMOJHUTE/IbHBIN KO,

B coBpeMeHHbIX MpoLieccopax AJ/is 3HaKOBbIX LLeJIbIX YMCeN OCHOBHOE 3HauYeHne MMEET AOMOJHUTENbHbIN
KOA.

3apaHme 6

Ob6bACHNTE OAHUM-ABYMS MPEANOXKEHNAMY, 3a4eM KOMMbIOTEPY HY>KeH CreLanbHbli cnocob
3an1cy OTpPULLATENbHBIX YNCE.

Baw otBeT

CneumanbHbI cNOcob Hy>KeH, YTOObl KOMMbKOTEP MOT OAMHAKOBO 3PPEKTMBHO CKNaAbIBaTb U
BbIYMTATb UMCIA, HE YCIIOXKHAN CXEMY MPOLLEeCCOp pPa3HbIM MpaBuaam AN MNONOXKUTEbHBIX U
OTPULATENbHbIX 3HAUYEHUN.

7

Mpavon koA

B npsiMom koze cTapLmi 61T MCNOb3yeTcs Kak 3HakK:

OXXXXXXX — MMONOXUTEeNbHOe YUCNOo
IXXXXXXX — OoTpuuaTesbHOe 4ucno

Hanpwmep, B 8-pa3pagHon 3anmcu:

+13
-13

00001101
10001101

OcTaBLIMecs ceMb BUTOB cogep>kaT MOAyJ b uncia. HegocTaTok Takoro cnocoba — ABa BapuaHTa Hyas:
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00000000
10000000

+0

1}
1
(]

Kpovvle TOro, apl/lq)MeTI/I‘-IECKMe CXeMbl AOJIXKHbI OTAENBHO YYUTbIBATb 3HAK ONEpPaHAOB.

3apaHuve 7

3anuwwuTe -5 B 8-6UTHOM NpsAMOM Koze.

Baw otBer

1000 0101(2) = -5(10)

O6patHbI KOp,

MonoXMTENbHbIE YMCAA 3aMUCBIBAOTCA KaK 06bIYHO. 15 NOAyYeHUs OTPULLATENbHOTO Yncaa Bce 6uThl
MONOXKUTENBHOrO NPeACTaBAEHUA UHBEPTUPYHOTCA.

+13 = 00001101

MHBEpCUA :
11110010

-13 B obpaTHoM Koge = 11110010

Y obpaTtHOro koga Takxe CyL,eCTBYIOT ABa HY/S:

00000000 = +0
11111111 = -0
3apanme 8

Monyunte 8-6UTHbLIN OBpaTHbIA KoA Yncaa -5.

Baw oTtBer

1000 0101(2) = 5
0111 1010(2) = -5
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9

JononHnTeNnbHbIU KOA,

[ onoNHNTENbHBIA KOJ, — OCHOBHOM CNOCO6 MpesCcTaBIeHNs 3HAKOBbIX Lie/bIX UNCEN B COBPEMEHHbIX
ABOWUHbIX BbIYMCANTENBHBIX CUCTEMAX.

YT106bI NONYUNTL OTPULLATENBHOE YNCNO:

1. 3annLLNTE NONOXMUTENIBHOE YNCNO B HYXXHOW Pa3pasHOCTY;
2. NHBEPTUPYWNTE BCE BUTHI;

3. npubasbTe 1.

Mpumep gna -13:

+13 00001101
MHBepcua 11110010
+ 1 00000001
-13 11110011

KOpOTKOG npasnno: ,D,OI'IOJ'IHI/ITeJ'IbeIl‘/JI KOA4 OTpuuaTe/IbHOro Yncia = MHBEpPCnA 6uTOB MoAayna

+ 1.

3apanme 9

3anuwuTe -12 B 8-6UTHOM AOMOJHUTENBHOM KOZE.

Baw oTBer
12(10)
12/2=6-0
6/2=3-0
3/2=1-1
1/2=0-1
1100(2)

0000 1100(2)

1111 0011

+

0000 0001

1111 0100
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10

ApndmeTuka B AONONHUTENILHOM KOAe

[NaBHOE NPeVMYyLLECTBO AOMOJHUTENBHOMO KOZAA — MOJIOXUTE/IbHbIE U OTPULLATENIbHbIE YMCIa MOXHO
CKNaablBaTb OAHOM U TOW Xe ABONYHOWN CXEMOIA.

Paccmotpum 7 + (-5).

+7 = 00000111

+5 00000101
nHBepcusa 11111010
+1 11111011
-5 11111011

00000111
+ 11111011

1 00000010

Mpw 8-6UTHOM apnudmeTrKe KpaiHMIM NepeHOC 3a Npesenbl pa3paaHoOn ceTkm oTbpackiBaeTca. OcTaéres
00000010, = 2 .

https://probochka-corp.ru/arifmetika_i_kody_chisel 9/16



24.09.2026, 19:59

3apanue 10

ApudmeTnka n Koabl Ymcen

Vcnonb3ys 8-6UTHBIV AONONHUTENbHBIA KOZ, Bbluncaute: 5 + (-3).

Baw orBer

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

0000 0011
1111 1100

1111 1100
+

0000 0001

1111 1101(2)= -3(10)

0000 0101
+

1111 1101

10000 0010

Ortset: 0000 0010(2)

1

Kak npounTaTtb oTpuuate/ibHoOe Yn1Mcaio B AONOJ/IHNTEJ/IbHOM

Koae

Ecam ctapumin 61T 3HaKOBOTO Yncaa paBeH 1, uncio oTpuuatensHoe. Ytobbl onpeaenvTb ero MoAy b,
MOXHO BbIMOJHUTE 06paTHOE NpeobpazoBaHme: MHBEPTUPOBATL BTkl U NpubasuTs 1.

11111011

MHBEpCUA :
00000100

+1:
00000101

)
9]

3Ha4UT:
11111011

Il
1
1%
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3apganve 11

Onpeaennte pecatnyHoe 3HadeHme 8-6utHoro umcana 11111110 B 20NOAHUTENLHOM KOZE.

Baw orBer

1111 1110(2)
0000 0001
=+

0000 0001

0000 0010(2) = 2(10)

12

ﬂ,vlanasoH npeacraBUMbIX HYUcen

Konnuectso 6u1TOB onpegenaet, Kakme 3HavyeHnAa MOXHO XPaHWUTb.

[ns 6e33HaKkoBOro n-6UTHOro uncna:
@ ...2" -1

[na 3HaKOBOrO Unca B AOMNOJHUTENILHOM KOZE:

-2n-1 L, 201 o

PaspsagHocTb bes 3Haka Co 3Hakom,
AOMNOJIHUTE/IbHbIN KOA,

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

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

32 bura 0..4 294967 295 -2 147 483 648 ... 2 147 483

647
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3apanue 12

YkaxuTe grnana3oH 4-6uTHoro 6e33HaKoBOro 4ucna.

Baw orBer

0..27=16-1=15

13

ApudpmeTnueckoe nepenosiHeHne

Pa3pagHOCTb pernctpa orpaHunyeHa. Ecam matematnuecknin pesynbtaT Heslb3s NpesCTaBuTb B 3aiaHHOM
KoNMyecTBe BUTOB, BO3HWKAET NepenosiHeEHME.

B 8-6MTHOM AONOAHNTENBHOM KOAE MakCUMabHOE NMOAOXUTENbHOE Yncio — 127:

01111111 = 127

01111111
+ 00000001

10000000

Ho 10000000 B 8-6MTHOM JOMONHUTENLHOM KOZe O3HauvaeT -128. MatemaTnyeckunin pesynbtat 128 He
rnomMeulaercsa B gmana3oH -128 ... 127 .

3apanme 13

Byaet v nepenonHeHve Npw C1oXeHUN AByx 8-6UTHbIX 3HaKoBbIX uncen: 100 + 207

Baw oTtBer

[Ja

14

MNepeHoc 1 nepenosiHeHMe — pa3Hble cobbITUA

Mpwn 6e33HakoBOW apndMeTUKe BaxKeH NepeHoC 13 cTapLuero paspsga. Hanpumep:
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11111111
+ 00000001

1 00000000

B 8 6utax octaHeTCcs 00000000 , a eANHMLLA OKAXETCA 3a Npejenamm perncrpa. 1o nepeHoc.

,ﬂ,flﬂ 3HAKOBO aqu)MeTVIKVI B AOMNONHUTE/IbHOM KOZE OTAE/IbHO OTCAEXMBAETCA NEepenosIHEHNE —
CnTyaumsa, Korga 3HAKOBbIA MaTeMaTUYeCKuin pe3ynbTaTt HE NMOMELaeTCA B 3a4aHHYH0 Pa3pAAHOCTb.

B apxutekType x86 371 cMTyauumm oTpaxarotca pasHbiMu daaramum: CF cBsazaH ¢ nepeHocom/

3aémom ansa 6e3sHakoBou apudmeTnki, a OF — ¢ nepenosHeHeM 3HAKOBOW apudMETUKM.

3apanve 14

Kakon dnar B x86 cBA3aH co 3HakoBbIM nepenoaHeHnem: CF nan OF?

Baw otBer

®nar OF

15

PacumpeHmne 3Haka

VHoraa uncno Hy>KHO NepeHecTV U3 pernctpa MeHblUelr PaspsAHOCTA B PETUCTP Bosibluel pa3psgHOCTH.

,ﬂ,flﬂ NOJNIOXKNTENBHOTO YMCna CTaplme paspalbl 3afONHAKTCA HYJIAMWU

8 6uT: 00000101
16 6uUT: ©00VVEO 000101

Ana oTpnuUaTeNnbHOro 4Yncia B AOMNOJHNTE/IBHOM KOA€E KOMNpyeTcA 3HAKOBbIN BUT:

-5, 8 6uT:
11111011

-5, 16 6uT:
11111111 11111011

Tak COXpaHAEeTCAa YnNC/10BOE 3Ha4YeEHNMe.
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3apanue 15

PacwupbTe 8-6uTHOE Ymcno 11111110 go 16 6uT € coxpaHeHvem 3Haka.

Baw orBer

1111111111111110

16

ABonuyHo-aecAaTNYHBIN Kog, BCD

B BCD kaxgas gecatnuHas undpa KoagmpyeTca oTAeNbHO YeTbipbMs Butamu.

5 > o101
9 » 1001

59 B BCD:
0101 1001

DTO He TO Xe camMoe, UTo 0bblUuHas ABONYHANA 3anncb uncaa 59:

59;0 = 00111011,

59 B BCD = 0101 1001

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

3apanme 16

3anunwmnte yncno 42 B BCD.

Baw oTtBet
4 ->0100
2 ->0010

42 8 BCD
0100 0010

17
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Llenble u BewecTBeHHbIe Yncaa

Lleﬂble Yncna MOryT MHTEpPNpPeTnpoOBaTbCA KakK 6€e33HaKoBbIe WK 3HAKOBbIE. ﬂ'ﬂﬂ 3HaKOBbIX LLeJIbIX Yncen
LLIMPOKO NCNosib3yeTca ,EI,OI'IOIIHVITe}'IbeI[/JI KoAa.

Ho apobHble 1 oueHb HosbLIME UV OUYEHb MasleHbKUE 3HaUEeHUs YA06HO NPeaCTaB/sATh C MaaBatoLLen
TOUKOM. B pacnpoctpaHéHHOM ABOVMUYHOM hopMaTe YMCNo pa3brBaeTca Ha YacTu:

® 3Hak
® nopapok;

® 3Hauvallasa YacTb.

Hanpuwmep, ctaHgapt IEEE 754 onncbiBaeT popmaThl ABONUYHON apUPMETUKN C NIaBaOLLEN TOUKON.
Moapo6HOoe YCTPOWUCTBO Taknx YMCeN pacCMaTPUBaETCA OTAE/NbHO B TeMe 0 popMax NpeAcTaBAeHNs Yncen
B OBM.

3apanue 17

Yo nyyile noaxoauT ans xpaHeHus 3Havenus 3,14159: uenoe 4mMcao UK YMCIO C NaaBaroLen
TOUKOWN?

Baw oTBeTt
Yuncno ¢ nnaBarolLent TOUKOWM

3HaueHwne 3,14159 aBnsetca ApobHbIM YncnoM. LienouncneHHsli TMN faHHbIX HE MO3BOAAET
XpaHWTb APOBHYHO YacTb MO 3TOMY A/ COXPaHEHMSA TOYHOCTM TakuX C NiaBaroLLelt TOUKOM

18

AJY v pnaru pesynbrata

ApudmeTrko-normyeckoe ycTporcteo (AJ1Y) npoueccopa BbINOAHAET apudmMeTnyeckmne n aormyeckmne
onepauun Hag ABOVYHBIMW OMNepaHaamu.

(]
1l

00000101
00000011

w
1l

00000101 + 00000011
{
00001000
{
8

MNMocne onepauunmn NPoOLLECCOP MOXET U3MEHUTb Gaarn coctoaHus. B x86 cpean Hux:

®* CF — nepeHoc/3aéwm;
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® ZF — pe3y/bTaTt paBeH HYIO;
® SF — 3Hak pe3ynbTaTa;

® OF — 3HakoBoe nepenonHeHne.

21N NPU3HaKM NO3BOJIAKOT C1Ie4YHLWNM MallNMHHBIM NHCTPYKUMAM aHaIM3NPOBaTh pe3y/ibTaT BblYNCIEHUNA.

3apanue 18
Kakon dnar yctaHaBanBaeTcs, eciv pesyabtaT apudmMeTUeckon onepaLmm paBeH Hyato?

Bauw otBet

ZF

Mepep caauen

v YkasaHbl PO n rpynna.
v 3anonHeHbl OTBETbI MOC/E KAaXA0ro pasgena.
V' B BblUMCNIEHMAX YKa3aHbl MPOMEXYTOUYHbIE AENCTBUA TaM, FA4e OHU TpebyroTCA.

Mocne Ha)kaTA KHOMKW OTKPOeTcs OKHO neyaTtu. Boibepurte «CoxpaHutb kak PDF». B PDF nonaayT
BCe BallW OTBETbI MOJIHOCTbIO.
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