23.09.2026, 14:50 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

Bapwagel, Eancen AnekcaHapoBumy

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.

https://probochka-corp.ru/arifmetika_i_kody_chisel 1/15



23.09.2026, 14:50 ApudmeTnka 1 Kogbl Ymcen

3apanme 1

Mepeseaunte uncno 104 B ABONUHYIO CUCTEMY.

Baw otBet

10/2=5, octatok 0
5/2=2

5/2=2, octatok 1
2/2=1

2/2=1, octatok 0
1/2=0

1/2=0, octaTok 1
OteeT: 1010(2)

ABonuHoOe cnoXkeHue

ﬂ,BOVI‘-IHbIe yncna CknaZblBakOTCA MO TEM >Ke pa3pdafam, UTo 1 AeCATUYHbIE, HO BO3MOXHbI TOJIbKO LI,I/Iq)pr

Onlt.

0 +0 =20
0+1=1
1+0-=1
1+1-=10
1+1+1-=11

Ecav nonyyaetcs 10, , B TekylweMm pa3psage 3anucbiBaetcs 0, a 1 nepeHOCUTCA B CieAyoWwmnin paspsa.

Mposepka: 1011, = 1110, 0110, = 610 , NO3TOMY pe3ynbTaT 10001, = 171, .
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3apanme 2

Bbinonnute choxexwve: 1010, + 0101,.

Baw otBet

1010
+ 0101

1111
OteT: 1111(2)

ABonuHOe BbluuTaHUE

Mpwv BbIUMTaHMM AEACTBYIOT NPOCTble NpaBuaa:

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

Ecav B TekylweM pa3page efMHNLLbI HEJOCTaTOUHO, BbINMONHAETCSA 3aéM U3 CTapLuero paspsja.

Mposepka: 22 - 7 = 15 .

B npoueccope BbluMTaHVe YacTo YA06HO CBECTU K CIOXKEHUIO:
A-B=A=+ (-B)

[lns 3TOro oTpuLaTeNbHOE YMCI0 NPEACTaBAAOT CreunanbHbIM KOAOM.
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3apanue 3

Bbiuncante: 1010, — 0011,.

Baw otBet

1010
- 0011

4

ABouuyHoe yMHOXXeHue

YMHOXeHMe BbINOJHAETCA aHaNOTMYHO NPUBbIYHOMY YMHO>XEHWIO CTONOUKOM.

P PO ®
X

PR O r ®
1]

P ® o0

110111

1011, = 11, @101, = 5,a 110111, = 55 .

CABUT 4BOMYHOrO 6€33HaKOBOr0 YMCaa BAEBO Ha OAWH pPa3pss COOTBETCTBYET YMHOXEHUIO Ha 2, eC/n
pe3yabTaT NOMeLLaeTca B JOCTYMHYHO Pa3pAafHOCTb.
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3apanue 4

YmHoxbTe: 101, x 10,.

Baw otBet

101

[JeneHne n ABonuHbIE CABUTU

[ns 6e33HaKOBbIX ABOVYHbIX YNCEN CABUM BMNPABO Ha OAMH pa3psj COOTBETCTBYET Lie/IoYNCIEHHOMY
AEeNeHNIo Ha 2.

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

911912 = 1310

Mpw norMyeckom cagure BNpaBo 0CBOOGOAMBLUMECA CTapLUMe pa3psaabl 3aNONHAOTCA Hyaamu. s
3HaKOBbIX YMCes NPOLLECCOP MOXET UCMO/Ib30BaTh apUOMETUYUECKNI CABUT, KOTOPbIN COXPaHAET 3HaK
yncna.

3apaHme 5

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

Baw otBet

10100 >> 1
- 01010
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3auem HY>KHbI KOAbl OTpUUaTe/ibHbIX Uncen

[ns NONOXKUTENBHOTO YMCAa AOCTAaTOYHO OObIYHOM ABOUYHOM 3aNnUCK:

+13 = 00001101

Ho namsaTb KOMMbOTEPA HE XPaHUT OTAE/bHbIV CUMBOJI «MUHYC». B pernctpe Bcé paBHO HaxoAATcA
TONbKO BMTbI. [O3TOMY HY>KHO MPaBUIO, NO KOTOPOMY OnpeAeséHHas KoMbUHauus 6uToB ByaeT o3HavaTb
oTpuLaTenbHOe YNCNO.

Mpwn n3yyeHnn apxmntekTypbl 3BM paccmaTtpuBaroT Tpy BapuaHTa:

® npsMON KOZ;
® 0bOpaTHbIN KOA;

® [OMOJIHNTENbHBbIN KOJ,.

B coBpemMeHHbIX NpoL,eccopax ANs 3HaKOBbIX Lie/bIX YMCeN OCHOBHOE 3HAUYEeHe MMEET AOMONHUTENbHBbIN
KOA.

3apaHme 6

O6bACHUTE OAHUM-ABYMS NPEANOXKEHMNAMM, 3a4eM KOMMbIOTEPY HY>KEH CreLuanbHbI cnocob
3anmcKn oTpuLLaTesIbHbIX YnCen.

Baw otBet
KOMI'IbI-OTep I/ICI'IOJ'Ib3yeT CI'IeLI,I/IaIIbeIIZ CI'IOCO6 3alfncum OTpI/ILI,aTeJ'IbeIX yumucen, l-ITO6bI CcBeCTun

BblYMTaHME K CIOXKEHWIO — 3TO CU/IbHO ynpoLuaeT paboTy npoleccopa v genaet
apudmeTnueckme onepaumn noaxoaalme Ans Atobbix yncen.

7
Mpamow kopg,
B npsMom kKoze cTaplumii 61T MCNob3yeTcs Kak 3HakK:

OXXXXXXX — MMONOXUTEeNbHOe YUCNO
IXXXXXXX — OTpuuaTenbHOEe 4YUCO

Hanpuwmep, B 8-paspsagHoi 3anucu:

+13
-13

00001101
10001101

OcTaBlumecs ceMb 6UTOB cogep kat Moayab Yncha. HepocTtatok Takoro crnocoba — ABa BapuvaHTa Hyna:
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00000000
10000000

+0

)
1
(O]

Kpome Toro, apupmeTtnueckme cxembl JOKHbI OTAENbHO YUMTbIBaTb 3HAK OMNepaHAoB.

3apanue 7

3anuwuTe -5 B 8-6MTHOM NpAMOM Koge.

Baw otBet

B 8-61THOM npsiMom koge uncno->5 3anuceiBaetcs kak 10000101

O6paTtHbIN KOp,

MoNoXUTENbHbBIE UMCAA 3aNNCbIBAOTCA Kak 0BbIUHO. ,ﬂflﬂ nojsydyeHmna oTpuuatesibHOro 4Yncia sce OuUTbI
NONOXUTENBHOIO NpeacTaBE€HNA MHBEPTUPYHOTCA.

+13 = 00001101

uHBepcuA:
11110010

-13 B obpaTHOM Koge = 11110010

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

00000000 = +0
11111111 = -0

3apaHue 8

Monyunte 8-6UTHBIN 0BpaTHBIN KOA Ymncna -5.

Baw otBet

11111010
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JononHutenbHbIN KOA

,ﬂ,OI’IOJ’IHMTGJ’IbeIVI Ko4 — OCHOBHOW cnocob npeacraBaeHnA 3HaKOBbIX LenblX YNCeNn B COBPEMEHHbIX
ABOWNYHbBbIX BblYNCNANTE/IbHBIX CUCTEMAX.

YT106bI NONYUNTL OTPULLATENBHOE YNCNO:

1. 3anNULLINTe MONOXNUTENbHOE YMCAO B HYXXHOWN Pas3pAaAHOCTY;
2. UHBEPTUPYWTE BCE BUTHI;

3. npnbasbte 1.

Mpumep ana -13:

+13 00001101
MHBepcua 11110010
+1 00000001
-13 11110011

KopoTkoe npaBuio: 4ONONHUTENbHbIN KOZ OTPULIATENIbHOTO YNCAa = MHBEPCUS BUTOB MoAy s

+ 1.

3apanmue 9

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

Baw otBet

12=110072. B 8 6butax ato 00001100.
obpatHbIn koa: 11110011
11110011

+ 1

-12 11110100

10

ApudmeTnKa B AONO/IHUTE/ILHOM Koge

FNaBHOE NPeVMYyLLECTBO AOMOJHUTENIBHOTO KOAA — MOJOXMUTE/IbHbIE U OTPULATE/IbHbBIE YMCIA MOXKHO
CKNaablBaTb OAHOM U1 TOW e ABOWNYHOWN CXEMOIA.
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Paccmotpum 7 + (-5).

+7 = 00000111

+5 00000101
nHBepcua 11111010
+1 11111011
-5 11111011

00000111
+ 11111011

1 00000010

Mpw 8-6uTHOW apndmeTrKe KparHMIA NepeHocC 3a npeaenbl pa3pagHon ceTkn otbpackiBaeTca. OcTaérca
00000010, = 2 .

3apanue 10

Ncnonb3ys 8-6UTHBIM AONOAHUTENbHbIN KOZ, BblumMcanTe: 5 + (-3).

Baw otBet

5 B 8-6mTHOM BUMae: 00000101

npsmor kog 3: 00000011

obpatHbIn koa: 11111100
00000101 (5)

+ 11111101 (-3)

100000010
Oteet: 0000001072=2"10, TO ecTb 5+(-3)=2

1

Kak npouutatb oTpruatesibHOe UNC/I0 B AONOJHUTE/IbHOM
Koae

Ecan ctapumin 61T 3HaKOBOroO Yncna paBeH 1, Uncno otTpuuatensHoe. Ytobbl onpeaennTb ero MoAy b,
MO>HO BbINOJIHNUTb 06paTHOe NpeobpazoBaHme: MHBEPTUPOBaTb BUTLI U NpUbaBKTb 1.

11111011

uHBepcua:
00000100

+1:
00000101 = 5
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3HAYUT:
11111011 = -5

3apanue 11

Onpeaennte gecatnyHoe 3HadeHne 8-6utHoro ymcna 11111110 B fOoNOAHUTENBHOM KOZE.

Baw otBet
11111110-00000001

00000001+1=00000010"2=2"10
-2

12

AwanasoH npeacraBUMbIX Hncen

Konnuectso 6uToB onpegenaeT, Kakme 3HadyeHnA MOXHO XPaHWUTb.

[Ans 6e33HakoBOro n-6uUTHOro uncia:

[na 3HaKOBOro uncaa B AOMOJHUTENBHOM KOAE:

-on-1 o 20-1 ]

PaspsapgHocTtb bes 3Haka Co 3HaKom,
AOMOJIHATE/IbHBIN KOA

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

16 6uTt 0..65535 -32768..32767

32 6uta 0..4 294 967 295 -2 147 483 648 ... 2 147 483

647
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3apanue 12

YkaxuTe gmanasoH 4-6uTHoro 6e33HakKoBOro uncia.

Baw otBet

[vana3oH 4-6utHoro 6e33HakoBoro uncna — ot 0 go 15

13

ApudpmeTnueckoe nepenosiHeHUe

Pa3pagHOCTb pernctpa orpaHnyeHa. Ecam matematnuecknin pesynbtaT Heslb3s NPesCTaBUTb B 3aflaHHOM
KonnyecTBe GUTOB, BO3HWMKAET NepenosiHeHMe.

B 8-6UTHOM AOMONHUTENBHOM KOZAE MakKCUMasibHOE MOJIoXUTeNbHOe uncio — 127:

01111111 = 127

01111111
+ 00000001

10000000

Ho 10000000 B 8-6MTHOM AOMOAHUTENBHOM KOZe 03HaudaeT -128. Matematnueckuin pesynbtat 128 He
nomMeLlaeTtca B gnanasoH -128 ... 127 .

3apanme 13
Bynet an nepenonHeHve nNpu CIoXeHn AByX 8-O6UTHbIX 3HaKoBbIx Ymcen: 100 + 207

Baw otBet

HeT, Anana3oH 3HaYeHu ansa 8-6UTHbIX 3HAKOBbIX UMCen cocTaBaseT oT -128 go +127

14

MNMepeHoc N nepenosiHeHne — pasHble cobbITUA

Mpw 6e33HaKoBOM apudMETMKE BaxeH NepeHoC 13 cTapluero paspsaga. Hanpvmep:
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11111111
+ 00000001

1 00000000

B 8 6buTax octaHeTcs 00000 , a eanHMLIA OKAXKETCS 3a NpesenamMu perncrpa. 3To nepeHoc.

,D,.I'IFI 3HAKOBO apl/lq)METI/IKI/I B AOMONHNTEJIbHOM KOA€E OTAENBbHO OTC/IEXMNBAETCA NEPENOIHEHNE —
CnTyauuA, Kkorga 3HaKOBbI MaTeEMAaTUUECKNI pe3ynbTaTt He NnoMeLlaeTca B 3a4aHHYH0 pa3pAaaHOCTb.

B apxutekType x86 311 cutyaumm otpaxarotca pasHbimu dnaramm: CF cBa3aH ¢ nepeHocom/

3aéMoMm ans 6e33HakoBon apudmetrkm, a OF — ¢ nepenoaHeHeM 3HaKOBOW apuPMeETUKMN.

3apanue 14

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

Baw otBet

OTBET He 3anoJiHeH

15

PaclumpeHue 3Haka

NHoraa uncno Hy>XHO NepeHecTV U3 pernctpa MeHblUer paspagHOCTV B perncTp 6obluer paspagHoOCTy.

ﬂ,.l'lﬂ NOJIOXKXUTENIbHOIO YncCha CTaplimne paspajbl 3anOJIHAKTCA HYyAAMW!

8 6uT: 00000101
16 6uT: 00000CL0O 00000101

,DI.I'IFI oTpMnLUaTeNbHOro Ymdcia B JOMNONHUTE/IbHOM KOZE KOMMpyeTcAa 3HAKOBbIN BUT:

-5, 8 6uT:
11111011

-5, 16 6uTt:
11111111 11111011

Tak COXpPaHAETCA YNCNOBOE 3Ha4YEeHUE.
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3apanue 15

PacwmpbTe 8-6uTtHOE Umcno 11111110 go 16 6UT ¢ coxpaHeHNeM 3Haka.

Baw otBet

OTBeT He 3anoHeH

16
ABonuHo-pgecaTnuHbiu koa BCD

B BCD kaxgan fecatnyHas umdpa KoOANPYeTCH OTAENbHO UYeTbipbMs BuTamu.

5 - 0101
9 » 1001

59 B BCD:
0101 1001

DTO He TO Xe camoe, UTo 0bbluHasg ABOMYHAsA 3anuch uncna 59:

59;0 = 00111011,

59 B BCD = 0101 1001

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

3apanme 16

3anuwunTte yncno 42 B BCD.

Baw otBet

OTBeT He 3anoJiHeH

17

L',EIIbIe n BewecreeéHHble Yndia

Ll,eflble yncna MOTyT MHTEPNPETUPOBATLCA KakK 6e33HaKOBbIe WM 3HAKOBbIE. ,ﬂ,ﬂﬂ 3HaKOBbIX LeNibIX yncen
LLUMPOKO ncnoab3yeTca AOI'IOIIHVITeJ'IbeII\/JI KOA.
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Ho apobHble 1 oueHb HosbLUME UM OYEHb MasleHbKMe 3HaUYeHUs yA0BHO NpeaCcTaBAATh C MaaBaroLLen
TOUKOW. B pacnpocTpaHéHHOM ABOMUYHOM dopmMaTe UMCcNo pa3brBaeTcs Ha YacTu:

® 3Hak;
® NopAAoK;
® 3Havallas 4acTb.
Hanpumep, ctaHgapT IEEE 754 onvcbiBaeT dopmaThbl ABONUHOW apnUPMETUKM C NAaBatoLLEeN TOUKON.

MNMoapobHOe yCTPOMCTBO TakMX YMCeN pacCMaTPUBAETCA OTAE/NbHO B TeMe 0 GopMax NpesCTaBAeHns Yymcen
B OBM.

3apanme 17

YTto Nydlue noaxoauT ana xpaHeHus 3HadveHus 3,14159: Lenoe UnCno MM YMCAO C NNaBakoLLen
TOUKOW?

Baw otBeT

OTBeT He 3anosHeH

18

ANY v ¢pnarn pesynbrata

ApudmeTtunko-nornyeckoe yctporctso (AJ1Y) npoueccopa BbINONHAET apudmMeTnyeckme 1 aormyeckme
onepauun Haj ABOVMYHbIMUW OnepaHiaMu.

Ul
Il

00000101
00000011

w
1l

00000101 + 00000011
!
00001000
!
8

MNMocne onepaumm NpoLEeccop MOXET n3MeHUTb dnarn coctoaHms. B x86 cpean Hux:

® CF — nepeHoc/3aéwm;
® ZF — pe3ynbTaT paBeH HyJto;
® SF — 3Hak pe3ynbTaTa;

®* OF — 3HaKoBOE nepenosiHeHe.

2N NPU3HaKM NO3BOJIAKOT CaeAyHWNMM MallMHHBIM MHCTPYKUMAM aHaIM3NPOBaTh pe3yibTaT BblYNCAEHNA.
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3apanue 18

Kakon dnar yctaHaBaMBaeTCs, e pesybTaT apudMeTUUecKon onepaLm paBeH Hyato?

Baw otBet

OTBeT He 3anoHeH

Mepep cpauen

v YkazaHbl ®V1O v rpynna.
v 3anonHeHbl OTBETHI MOC/E KaXA0oro pasgena.
V' B BblUMCNIEHMAX yKa3aHbl MPOMEXYTOUHbIE AeCTBUA TaM, TAe OHW TpebyroTcs.

Mocne Ha)kaTUA KHOMKMW OTKPOeTcA OKHO neuyaTtu. Bbibepute «CoxpaHuTtb kak PDF». B PDF nonaayr
BCe Ballln OTBETbl MOJIHOCTbIO.
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