23.09.2026, 14:57 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

AraeB Ann KamunnoBuy

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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3apanme 1

Mepeseaunte uncno 104 B ABONUHYIO CUCTEMY.

Baw otBet

10:2=5 ocratok 0
5:2=2 ocTtaTokK 1
2:2=1 octaTtok 0
1:2=0 ocraTtok 1
oteeT:0101

ABonuHOe cnoXxeHune

,ﬂ,BOVI‘-IHbIe yncna CKnablBakOTCA NO TEM >Ke pa3pAadam, UYTo 1N AeCATUYHbIE, HO BO3MOXHbI TOJIbKO LI,VICI)pr

Oni.

0 +0 =20

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

Eciv nonyvaetca 10, , B TekyleM paspse 3anucoiBaetcs 0, a 1 nepeHOCUTCs B CiesyroLmin pa3psag,.

Mpoeepka: 1011, = 11,0, 0110, = 610 , NO3TOMY pe3ynbTaT 10001, = 17i, .
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3apanme 2

Bbinonnute choxexwve: 1010, + 0101,.

Baw otBet

1010
+ 0101

A BOUuHOE BbluTaHMe

Mpwv BblUMTaHMM AEACTBYIOT NPOCTble MpaBuaa:

0 -0=20
1-0=1
1-1=290
10 -1 =1

Ecav B TekylweM pa3psage efnHNLLbI He0CTaTOUYHO, BbINMONHAETCSA 3aéM 13 CTapLuero paspsja.

MNposepka: 22 - 7 = 15 .

B npoLeccope BbluMTaHWe YacTo YA06HO CBECTU K CIOXKEHUIO:

A-B=A=+ (-B)

[ns 3TOro oTpuLaTesbHOE UNCAO0 NPEACTaBASIOT CMELMaIbHbIM KOZOM.
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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

[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=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 ymcen (Hanpmmep,
AOMONHUTENIbHBIV KOZA), YTObbI apudmeTnyeckne onepauum BbiMOAHANNCD

eAI/IHOO6pa3HO — BblUNTaHNE MO>XHO CBECTU K CIO>KEHUHD, a nNpoueccop O6XOAI/ITCFI O4AHNM
Ha6op0|v| KOMaHA 1 NPOoCTbIMKN CXeMaMW AnA NOBbIX LenblX yncen

7

Mpamou kopg,

B npsmom koge cTaplumnin GUT MCNoNb3yeTcs Kak 3Hak:

OXXXXXXX — MONOXUTENbHOE YuUcao
IXXXXXXX — OoTpuuaTesibHOoe 4ucio

Hanpumep, B 8-paspagHoi 3anucu:

+13 00001101
-13 = 10001101

OcTtaBLuneca ceMb 6UTOB cogep>kaT MOAyNb Yncia. HegocraTok Takoro cnocoba — ABa BapuaHTa Hya:
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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

5=101

AOMONHUTL HYAAMM A0 7 Undp
0000101

1 B Hayano 1 Kak oTpuuaTensHoe
10000101

O6patHbIN KOp,

MoNoXNTENbHbBIE YUMCAA 3aNNCbIBAOTCA Kak 0BObIYHO. ,ﬂflﬂ nojyydyeHmna oTpuuatesibHOro 4Ymncia ece OuUTbI
NONOXUTENBHOIO NpeacTaBEeHNA MHBEPTUPYHOTCA.

+13 = 00001101

uHBepcuA:
11110010

-13 B obpaTHOM kofe = 11110010

Y obpaTHOro koga Takxe CyL,ecTBYIOT ABa HYAS:

00000000
11111111

+0

1]
1
(o]
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3apanue 8

Monyuunte 8-6UTHBIN 0BpaTHbIN KOA Ymcaa -5.

Baw otBet

10000101 13 aTOro KOAa cAenaem NMoNOXKUTENbHbIN
00000101 3atem meHsem OHa Ta T Ha 0
11111010

9

[JononHutenbHbIN KOA

JononHNTEeNbHBIM KOJ — OCHOBHOM CNOCcOob npescTaBieHns 3HaKOBbIX LieNblX YNCEN B COBPEMEHHbIX
JABOWUHbIX BbIUYMCANTENBHBIX CUCTEMAX.

YUT0ObI nonyynTb oTpnuatenbHOe Yncio:

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

3. npnbasbTte 1.

Mpumep ana -13:

+13 00001101
MHBepcua 11110010
+ 1 00000001
-13 11110011

KopoTtkoe npaBmao: 4ONONAHUTENbHbIV KO OTPULLATENBHOIO YMCia = MHBEPCUSA BUTOB MOy A
+ 1.
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3apanme 9

3anunwute -12 B 8-6MTHOM AOMNOAHUTENBLHOM KOZE.

Baw otBet

+12=1100
B 8 6mT noayyaem 00001100

MeHseM Ldpbl Kak B MPOLLAOM 3aZaHnu
11110011 +1 = 11110100

10

ApudmeTnKa B AONO/IHUTE/IBHOM Koge

[NaBHOE NPeVMYyLLECTBO AOMOJIHUTENIBHOTO KOAA — MOJOXMUTE/IbHbIE U OTPULLATE/IbHbBIE YMCIA MOXKHO
CKNnaablBaTb OAHOM U1 TOW e ABONYHOWN CXEMOIA.

Paccmotpum 7 + (-5).

+7 = 00000111

+5 00000101
MHBepcua 11111010
+1 11111011
-5 11111011

00000111
+ 11111011

1 00000010

Mpw 8-6uTHOW apndmeTrKe KparHWI NepeHocC 3a npeaenbl pa3pagHon ceTkn otbpackiBaeTca. OcTaérca
00000010, = 2 .
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3apanme 10

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

Baw otBet

+5= 00000101

+3=00000011 meHsaemM undpsbl =11111100 +1 =11111101
00000101 (ato +5)

+ 11111101 (3710 -3)

100000010
ybupaem 1 cnesa
00000010

1

Kak npouutaTtb oTpruate/ibHOe UNC/I0 B AONOJAHUTE/IbHOM
Koae

Ecav cTapluimin 61T 3HakoBOro Yncna paBeH 1, yncno oTpuuatesbHoe. YTobbl onpeaennTb ero Mogyb,
MOXHO BbINOJHUTL O6paTHOE Npeobpa3oBaHme: UHBEPTUPOBaTL BUTbI U NpnbaBuTsb 1.

11111011

UHBEpCHUA:
00000100

+1:
00000101

1l
Ul

3HAYMUT:
11111011

L}
1
vl

3apanme 11

Onpesennte pecatnyHoe 3HadeHue 8-6utHoro ymcna 11111110 B fONOAHUTENBHOM KOZE.

Baw otBeT

meHsem uynopbl 11111110=00000001
npunbasnsem 1

00000010 =2

N CTaBUM MUHYC = -2
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12

Awvana3oH npeacTraBUMbIX uncen

Konanuectso 6uTtoB onpeaendet, Kakme 3Ha4eHnA MOXHO XPaHUTb.

Ana 6e33HakoBOro n-6UTHOro uncna:

[N 3HaKOBOro uncnia B AOMOJHUTENBHOM KOAE:

-2n-1 207t -

PaspsapHocTb bes 3Haka Co 3Hakom,
AOMOJIHATE/IbHBIN KOA

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

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

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

3apanue 12

YkaxuTe gnanasoH 4-6uTHoro 6e33HaKoBOro Unca.

Baw otBet

2*4=16-1=15
ot 0 a0 15

13

ApudmeTnueckoe nepenosiHeHUe

Pa3pagHOCTb pernctpa orpaHnyeHa. Ecam matematnuecknin pesyabtaT Heslb3a NPesCTaBUTb B 3aflaHHOM
KonnyecTBe GUTOB, BO3HWKAET NepenosHEHME.

B 8-6UTHOM AOMONHUTENBHOM KOZE MakKCUMasbHOE NOoJIoXUTenbHoe uncio — 127:
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01111111 = 127

01111111
+ 00000001

10000000

Ho 10000000 B 8-6MTHOM AOMOAHWUTENBHOM KOZe O3HauyaeT -128. MatemaTnyeckuii pesynbtat 128 He
nomMeuwjaetca B gnanasoH -128 ... 127 .

3apanue 13

Byaet v nepenosiHeHne Npu croxXeHUn AByx 8-6UTHbIX 3HaKoBbIX Yncen: 100 + 207

Baw otBet

01100100
+ 00010100

01111000

14

MNMepeHoc N nepenosiHeHue — pasHble cobbITUA

Mpwn 6e33HaKOBOM aprpMeTMKe BaxKeH NMePEeHOC 13 CTapLUero paspsaaa. Hanpumep:

11111111
+ 00000001

1 00000000

B 8 6buTax ocTtaHeTCs 0000000 , a eaMHMLIA OKAXKETCS 3a NpesesamMu perncrtpa. 3To nepeHoc.

[ns 3HakoBOW apndPMeETUKM B JOMOAHUTENBHOM KOZE OTAE/IbHO OTCNEXMNBAETCsA NepenosHeHne —
CUTyaLms, KOrAa 3HaKOBbI MaTEMATUYECKUA pPe3ybTaT He NMOMELLAETCS B 33/,aHHYHO PaspsagHOCTb.

B apxuTekType x86 31 cutyaumm otpaxarotca pasHbimu ¢pnaramm: CF cBa3aH ¢ nepeHocom/

3aémMoM ans 6e3zHakoBon apudmetmkm, a OF — c nepenonHeHnem 3HaKOBOW apudMeTMKN.
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3apanue 14

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

Baw otBet

OF (Overflow Flag) ¢ukcmpyeT 3HakoBOE nepenosiHeHne — OH cpabaTbiBaeT, KOr4a pesyibtat
onepaummn co 3HaKOBbIMUM YMCAAMW BbIXOAWUT 3a AOMYCTUMbIN AMana3oH N MEHAETCH OXMAAEMbI
3HaK (Hampumep, CNOXeHNEe ABYX NONOXUTE/bHbIX AAET OTPULATENBHOE).

CF (Carry Flag) oTcnexxvBaeTt 6e33HakoBOe MepenosiHeHNne — OH YCTaHaBANBAETCA, eCau Npwu
BbIUMCNIEHNN BO3HMKAET NMEPEHOC 3a Npesebl Pa3paAHON CETKM (TO eCcTb pe3y/ibTaT He
nomeLaeTcs B OTBEAEHHOE YNCNO BUT)

15

PaclumnpeHue 3Haka

|/|HOF,£I|a YNCNO HY>XXKHO NepeHECTN 13 perncrpa MeHbLLEeN PaspAaHOCTN B PETUCTP BobLLeln pas3pAagHOCTN.

,DI.I'IFI MONOXUTENBHOIO YKMcC/a CTapline paspagbl 3anNOJIHAKTCA HYNAMW!

8 6uT: 00000101
16 6uT: 00000OLO 00000101

ﬂ,.l'l‘r'l oTpMLUaTeENbHOIO Yncia B JOMONHUTE/IbHOM KOZE KOMMpPYyeTCAa 3HaKOBbIN BUT:

-5, 8 6uT:
11111011

-5, 16 6ut:
11111111 11111011

Tak COXpaHAEeTCA YNC0BOE 3Ha4YeEHNE.

3apanme 15

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

Baw otBeT

11111111 11111110
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16

ABonuHo-pgecaTnuHbin koa BCD

B BCD kaxgas gecatnyHas umdpa KOAMPYETCH OTAENbHO YeTbipbMs Butamu.

5 » 0101
9 » 1001

59 B BCD:
0101 1001

DTO He TO Xe camMoe, UTo 0bbluHas ABONYHANA 3anucb uncaa 59:

59;0 = 00111011,

59 B BCD = 0101 1001

BCD yaobeH Tam, rae BaxxHo paboTaTb MMEHHO C AeCATUYHBbIMU Lindppamm.

3apanue 16

3anuwmnte uncno 42 B BCD.

Baw otBet

4 8 BCD

0100

2B BCD

42 B BCD

0100 0010

3TO He TO Xe camMoe , YTo 06blYHas ABOMYHAsA 3annCb Ymcaa 42
42(10) = 00101010(10)o

17

L',EI'IbIe n BewecreeHHble Yncia

Ll,eflble ymcna MOryT MHTEPNPETUPOBATbCA KakK 6e33HaKoBble UV 3HaKOBbIE. ﬂ,flﬂ 3HAKOBbIX LienbiX yncen
LLIMPOKO NCMOb3yeTCcAa AOHOHHMTGJ’IbeIVI KoA.

Ho apobHble 1 oueHb HonbluMe UAK OYeHb ManeHbkne 3HauYeHUs YA00HO NPeACTaBAATb C MaBatoLLen
TOYKOMW. B pacnpocTpaHéHHOM ABOMUYHOM popMaTe YMCN0 pa3brBaeTcs Ha YacTu:

® 3Hak;
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® nopaaok;

® 3Hauyalasa 4vacTb.

Hanpwmep, ctaHgapt IEEE 754 onwncbiBaeT dopmaTbl ABOUYHON apUPMETMKU C NAaBatoLLER TOUKON.
MNoapobHOe yCTPOMCTBO TakMX YMCen pacCMaTpPUBAETCA OTAE/NbHO B TeMe 0 GopMax NpesCcTaBaeHns ymcen
B OBM.

3apanme 17

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

Baw otBeT

OHO Nyyllie BCEro NOAXOAUT Ans xpaHeHus 3,14159, Tak Kak Lesble uMcna B MPUHLMNE HE MIyT
XPaHUTb APOBHYHO YacTb

18

ANY v pnaru pesynbrata

ApudmeTurko-norndeckoe yctporcteo (AJ1Y) npoueccopa BbINMOAHAET apudMeTUUECKMe 1 Iormyeckme
onepaumn Hag ABOVMYHbBIMUW OMepaHAaMu.

Ul
1]

00000101
00000011

w
1]

00000101 + 00000011
{
00001000
{
8

MNocne onepaunm NPoLLECCOp MOXET U3MeHUTb Garn coctosHus. B x86 cpean Hux:

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

® OF — 3HakoBOe nepenoaHeHue.

21N NPU3HaKM NO3BOJIAKOT CaelyroWmnMM MallHHBIM MHCTPYKUMAM aHaJIM3NPOBATb Pe3y/ibTaT BbIYNCIEHUNA.

https://probochka-corp.ru/arifmetika_i_kody_chisel

15/16



23.09.2026, 14:57 ApudmeTnka 1 Kogbl Ymcen

3apanue 18

Kakon dnar yctaHaBaMBaeTCs, e pesybTaT apudMeTUUecKon onepaLm paBeH Hyato?

Baw otBet

ZF pe3ynbTat paBeH HytO

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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