23.09.2026, 16:25 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

Hasunpos Abpop 3apndosuny

pynna Jara
NC25\9-1 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(10)
10\2=5-0
5\2=2-1
2\2=1-0
N2=0-1
1010(2)

ABonuHoOe cnoXkeHue

ﬂ,BOVI‘-IHbIe YnCna CKNa4bIBakOTCA MO TEM Xe pa3pdadaMm, UTO N AECATUYHBIE, HO BO3MOXHbI TONbKO Ll,l/lq)pbl

Onl.

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

Ecav nonyyaetcs 10, , B TekylweM pa3psage 3anucbiBaetcs 0, a 1 nepeHoCUTCa B CieAyowmnin paspsa.

Mpoeepka: 1011, = 1110, 0110, = 610 , NO3TOMY pe3ynbTaT 10001, = 1710 .
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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

[leneHvne n gBOoNUHbIe CABUTU

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

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

01101, = 1310

Mpw nornyeckom cagure BNpaBo 0CBOOGOAMBLUMECA CTapLUMe pa3pasbl 3aNONHAOTCA Hyaamu. s
3HaKOBbIX YMCEs NPOLECCOP MOXET UCMOJ/Ib30BaTh apUOMETUYUECKNI CABUT, KOTOPbIN COXPaHSET 3HaK
ymcna.

3apanme 5

BbinosHWTe normyecknin caBur BnpaBo Ha oaunH pa3pas: 10100, >> 1.

Baw otBet

10100, >> 1010(2)

6

3auem HY>KHbl KOAbl OTpULUaTe/ibHbIX Uncen

[ns NONOXKUTENBHOTO YMCAa AOCTAaTOYHO OObIYHOM ABOUYHOM 3aNUCK:
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+13 = 00001101

Ho namsATb KOMMbOTEPa HE XPaHUT OTAE/bHbIVM CUMBOJI «MUHYC». B pernctpe Bcé paBHO HaxoAATcA
TONbKO BMTbI. [O3TOMY HY>KHO MPaBUIO, NO KOTOPOMY OonpeAenéHHas KoMbuHauus 6uTos ByaeT o3HayaTb
oTpuLaTenbHOe YNCNO.

Mpuv n3yyeHnn apxmtekTypbl SBM paccmaTpurBatoT TpM BapuaHTa:

® MpsMOW KOZ;
® 0bOpaTHbIN KOZ;

° AOI'IO}'IHI/ITeJ'IbeII‘/’I KoAa.

B coBpemeHHbIX NpoLeccopax ANs 3HaKOBbIX Lie/bIX YMCeN OCHOBHOE 3HAaUYeHe MMEET AOMONHUTENbHBbI
KO4,

3apaHme 6

O6bACHUTE OAHUM-ABYMS NPEANOXKEHNAMY, 3a4eM KOMMbHOTEPY HY>KEH CrneLunanbHbIi cnocob
3anmcKn oTpuLLaTeIbHbIX YnCen.

Baw oTteer
Ho namaTtb KOMMblOTEPA HE XPaHWT OTAE/bHbIV CUMBOJ «MUHYC». B pernctpe Bcé paBHO
HaXoAATCA TONbKO BUTbI. [103TOMY HYXXHO MPaBKaO, MO KOTOPOMY onpesenéHHas KoMbrHaums
6utoB HyaeT 03HavaTb OTpMLIATEILHOE YNCIIO.
Mpn n3yyeHnmn apxutektypbl 9BM paccmatpmBaroT Tpy BapuaHTa:
NPsIMO KOZ;
0obpaTHbIN KOA;
AOMONHUTENBHBIV KOA.

B coBpeMeHHbIX NpoLeccopax A/s 3HaKOBbIX Lie/blX YMCeN OCHOBHOE 3HaueHne nMeet
[OMOIHUTENbHbBIN KOA.

7

Mpamown kop,

B npsMom koge cTapLumini BUT MCNoNb3yeTcs Kak 3HaK:

OXXXXXXX — MONIOXUTENbHOE YUCao
IXXXXXXX — OoTpuuaTesibHOoe 4ucio

Hanpwvmep, B 8-pa3psaHoOii 3anucu:

https://probochka-corp.ru/arifmetika_i_kody_chisel 6/16



23.09.2026, 16:25 ApudmeTnka 1 Kogbl Ymcen

+13 = 00001101
-13 = 10001101

OcTaBLunecs ceMb 6UTOB cogep>kaT MOAyAb uncia. HegocraTok Takoro cnocoba — ABa BapuaHTa Hys:

00000000
10000000

+0
-0

Kpome Toro, apupmeTtnueckme cxembl JOIKHbI OTAENbHO YUNTbIBaTb 3HAK OMNepaHAoB.

3apanue 7

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

Baw otBet

100000101

O6patHbI KOA,

MonoXMTENbHbIE UMCNA 3aMUCBIBAOTCA Kak 06bIUHO. ,D,J'IFI nojy4dyeHmna oTpuuatesibHOro 4Ymncia ece OuUThI
NOJIOXKNTE/IbHOTO NpeaCTaBJIEHNA NMHBEPTUPYHOTCA.

+13 = 00001101

MHBepcCuA:
11110010

-13 B obpaTHOoM koge = 11110010

Y obpaTHOro koga Takxe CyLeCTBYIOT ABa HYAS:

00000000
11111111

+0

1l
1
()
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3apanue 8

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

Baw otBet

11111010

9

JononHutenbHbIN KOA

[ononHNTEeNbHBIN KOJ — OCHOBHOM CNOCOb NpescTaBieHNs 3HaKOBbIX LieNbiX YNCEN B COBPEMEHHbIX
JBOVNUHbIX BbIUYMCANTENBHBIX CUCTEMAX.

UT0ObI nonyynTb oTpmnuatenbHoOe Yncio:

1. 3anNMLWKnTe NONOXKUTENIBHOE YNCNO0 B HY>KHOW Pa3psagHOCTY;
2. UHBEPTUPYWTE BCe BUTHI;

3. npubasbTte 1.

Mpumep ana -13:

+13 00001101
MHBepcuA 11110010
+ 1 00000001
-13 11110011

KopoTkoe npaBuao: 4ONONHUTENbHbIV KO OTPULLATENBHOIO YMCia = MHBEPCUSA BUTOB MOy A
+ 1.
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3apanme 9

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

Baw otBet

12(10)
12\2=6 - 0
6\2=3 -0
3\2=1 -1
N2=0 -1
1100(2)

00001100

11110011
+

11110100

10

ApudmeTnKa B ONO/IHUTE/IBHOM Koje

[NaBHOE NPEenMYyLLECTBO AOMOJIHUTENIBHOTO KOAA — MOJOXMUTE/IbHbIE U OTPULLATE/IbHbBIE YMCAA MOXHO
CK/laZblBaTb OJHOM N TOW Xe ABOUYHOMN CXEMOW.

Paccmotpum 7 + (-5).

+7 = 00000111

+5 00000101
MHBepcua 11111010
+1 11111011
=5 11111011

00000111
+ 11111011

1 00000010

Mpu 8-6UTHOWM apudMeTHNKE KparHUI NEePEHOC 3a Npesebl pa3psasHOn ceTkn otbpackiBaeTca. OcTaéres
00000010, = 2 .
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3apanme 10

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

Baw otBet

00000101 (+5)
+ 11111101 (-3)

100000010(2)

1

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

Ecam ctapuimin 6UT 3HaKOBOTO YMcNa paBeH 1, UMcio oTpuuatenbHoe. YTobbl onpeaennTb ero Moay b,
MO>XHO BbIMOJIHUTL 06paTHOE NpeobpasoBaHMe: MHBEPTUPOBATb BUTLI U NpUbaBKTb 1.

11111011

uHBEpCHUA:
00000100

+1:
00000101

1l
Ul

3HAYUT:
11111011

1l
1
v

3apanme 11

Onpesennte pecatnyHoe 3HadeHue 8-6utHoro ymcna 11111110 B O0NOAHUTENBHOM KOZE.

Baw otBeT

14

12
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ﬂ,l/lal'laBOH npeacraBUMbIX Hncen

Konnuectso 6uToB onpegenaeT, Kakme 3Ha4yeHnA MOXHO XPaHWUTb.

[Ans 6e33HakoBOro n-6uUTHOro uncia:

[na 3HaKOBOro Uncia B AOMOJHUTENIBHOM KOAE:

-an-1 201 o]

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 Anana3oH 4-6uTHOro 6e33HaKOBOro 4ncC/a.

Baw otBeT

0..274=16-1=15

13

ApudmeTnueckoe nepenosiHeHUe

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

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

01111111 = 127

01111111
+ 00000001
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10000000

Ho 10000000 B 8-6MTHOM AOMOJAHUTENBHOM KOZe O3HaudaeT -128. Matematuueckuin pesynbtat 128 He
nomMeujaetcs B gnanasoH -128 ... 127 .

3apanue 13

Byaet an nepenonHeHve npu cnoxeHun AByx 8-6UTHbIX 3HaKoBbIX Ymcen: 100 + 207

Baw otBet

QA

14

MNepeHoc 1 nepenonHeHue — pasHble cobbITUA

Mpun 6e33HakoBOW apndMeTUKe BaxkeH NepeHoc 13 cTapliero paspsga. Hanpumep:

11111111
+ 00000001

1 00000000

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

[Ans 3HaKoBOW apUPMeETUKM B AOMOJHUTENBHOM KOAE OTAE/NbHO OTCNEXMBAETCS NepenosHeHne —
CUTyaLMa, KOrja 3HaKOBbIA MaTeMaTMUYeCKnii pe3y/ibTaT He MOMeLLAeTCs B 3a,aHHYH0 Pa3pAfHOCTb.

B apxutekTtype x86 311 cutyaumm otpaxatrorca pasHoimu dnaramu: CF cBA3aH ¢ nepeHocom/

3aémoM ans 6e3zHakoBon apudmetmkm, a OF — ¢ nepenosHeHrem 3HaKOBOW apndMeTNKN.

3apanue 14

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

Baw otBet

¢dnar OF
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15

PaclunpeHue 3Haka

NHorga uncno Hy>kHO NepPeHEecTV U3 perncTpa MeHblUer paspsgHOCTM B perncTp 6oabluert paspsgHOCTy.

,ﬂ,flﬂ NOJIOXKUTENIbHOTO YKcCaa Cctapwmne paspabl 3anOJIHAKTCA HYyAAMW!

8 6uT: 00000101
16 6uT: ©0OOLLLRVD 00VVV101

[ns oTprLaTenbHOro Yncna B AOMNOJAHNTENBHOM KOAE KOMMPYETCs 3HaKOBbIV BUT:

-5, 8 6uT:
11111011

-5, 16 6uT:
11111111 11111011

Tak COXpaHAEeTCAa YMC0BOE 3Ha4eHKe.

3apanue 15

PacwupbTe 8-6mTHOE Umcao 11111110 go 16 6UT ¢ coxpaHeHNeM 3Haka.

Baw otBet

1111111111111110

16

ABonuHo-pgecaTnuHbin koa BCD

B BCD kaxgas fecatnyHas undpa KOANPYETCH OTAENbHO UYETbIPbMS BUTamu.

5 > o101
9 » 1001

59 B BCD:
0101 1001

DTO He TO Xe CaMoe, YTo 0bbluHasn ABOWYHasA 3anncb Yncna 59:

591 o = 99111@112
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59 B BCD = 0101 1001

BCD yznobeH Tam, rae BaxxHO paboTaTb MMEHHO C AeCATUYHBIMU Lindppamu.

3apanue 16

3anuwunte yncno 42 B BCD.

Baw otBet

0100 0010

17

L',el'lble n BewecCrtBeéHHble Yncia

Ll,enble ymcna MOryT MHTEPNPETUNPOBATLCA KakK 6e33HaKOBbI€ MM 3HAKOBbIE. ﬂ,flﬂ 3HAKOBbIX LienblX yncen
LLMPOKO NCnob3yeTca AOI’IOﬂHMTG}'IbeIIZ KoA.

Ho apobHble 1 oueHb HonbluMe UAK OYeHb ManeHbkne 3HaueHUs YA00HO NPeACTaBAATb C MaaBatoLLen
TOYKOMW. B pacnpoctpaHéHHOM ABOMYHOM hopMaTe YMCN0 pa3brBaeTca Ha YacTu:

® 3Hak;
® MnopAaaok;

® 3Hayalasa 4yacTb.

Hanpumep, ctaHgapt IEEE 754 onwvcbiBaeT popmaThbl ABONUYHOW apUPMETUKHA C MNIaBaOLLEN TOUKON.
MoapobHOe YCTPOMCTBO TakmMX YMCeN pacCMaTPUBaETCA OTAENbHO B TeMe O popMax NpeAcTaBAeHUs Yncen
B DBM.

3apanme 17

YTto Nydlue noaxoauT ana xpaHeHus 3HaveHusa 3,14159: Lenoe UMCao MM YMCAO C NAaBakoLLen
TOUKON?

Baw oTBeTr
Uncno ¢ naaBatoLLen TOUKON
3HauyeHue 3,14159 apnseTca ApobHbIM UncioM. LienouncneHHbli TMN AaHHbIX He MO3BOAAET

XPaHUTb APOBHYHO YacTb,
MO 3TOMY ANA COXPaHEHWA TOYHOCTU TakMX C NaaBatoLLLei TOUKOM.
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18

ANY v pnaru pesynbrata

ApubdmeTtmnko-nornyeckoe ycrtporctso (AJ1Y) npoueccopa BbINOAHAET apudMeTnyeckme 1 aormyeckme
onepauun Haj ABOVNYHbIMUW OnepaHaMu.

vl
I

00000101
00000011

w
I

00000101 + 00000011
{
00001000
!
8

MNMocne onepaumm NpoLEeccop MOXeT naMmeHUTb dnarn coctoaHns. B x86 cpean Hux:

®* CF — nepeHoc/3aéwm;
® ZF — pe3ynbTaT paBeH HyJo;
® SF — 3Hak pesynbTarta;

®* OF — 3HaKoBOe nepenosiHeHe.

2N NPU3HaKM NO3BOJIAKOT CaeAyHWNMM MallMHHBIM MHCTPYKUMAM aHa/IM3MPOBaTh pPe3yibTaT BblYNCAEHNA.

3apanue 18

KakoW dnar yctaHaBaMBaeTCs, eCau pe3ynbTaT apudpMeTMUecKor onepauum paBeH Hyo?

Baw otBet

ZF

Mepep caauen

v YkazaHbl ®V1O v rpynna.
v 3anonHeHbl OTBETHI MOC/E KaXA0ro pasgena.

V' B BbIUMC/IEHMAX YKa3aHbl MPOMEXYTOUYHbIe AeACTBUA TaMm, r4e OHM TpebytoTcs.
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Mocne Ha)kaTUA KHOMKMW OTKPOEeTCcA OKHO neuvaTtu. Boibepute «CoxpaHuTtb kak PDF». B PDF nonaayr
BCe BallN OTBETbl MNOJIHOCTbIO.
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