25.09.2026, 20:12 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

MakapeHko Hukuta Hukonaesuy

pynna Jara
PYMO 26/11 2026-09-25
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=5-0
5/2=2-1
2/2=1-0
1/2=0-1
OtBeT: 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

10111

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

0111

4

ABovuyHOe ymHOXXeHue

YMHOXeHMe BbINONHAETCA aHaNOrM4YHO NPUBbIYHOMY YMHOXEHUIO CTONBUKOM.

P R OO
X

P ® P O
1]

P ® 0O 0®

110111

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

CABUr ABOMYHOrO 6€33HaKOBOro Yncna BAEBO Ha OAWH Pa3paz COOTBETCTBYET YMHOXEHWUIO Ha 2, eC/n
pe3yabTaT MOMeLLAeTCca B JOCTYMHYHO Pa3pAafHOCTb.
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3apanue 4

YmHoxbTe: 101, x 10,.

Baw otBet

101

*

10

01010

[JeneHne n ABonuHbIE CABUTU

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

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

911912 = 1310

Mpw norMyeckom cagure BNpaBo 0CBOOOAMBLUMECA CTapLUMe Pa3psaabl 3anONHATCA Hyaamu. s
3HaKOBbIX YMCeN NPOLLECCOP MOXET UCMO/Ib30BaTh apUOMETUYUECKNI CABUT, KOTOPbIN COXPaHAET 3HaK
yncna.

3apaHme 5

BbinosHWTe Normyecknin caBur BpaBo Ha oauH paspss: 10100, >> 1.

Baw otBet

10100 >> 1 = 01010

6

3a‘-IEM Hy)KHbI KOAbI OTpI/ILI,aTEIIbeIX uymucen
A5 NONOXKUTENBHOIO YMCAa AOCTAaTOYHO OObIYHOM ABOMYHOM 3aNnUC:

https://probochka-corp.ru/arifmetika_i_kody_chisel

5/16



25.09.2026, 20:12 ApudmeTnka 1 Kogbl Ymcen

+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 otBet

CHGLLMaﬂbeIVI crnocob 3anuncu oTpuUaTeNbHbIX YCeN NOMOraeT ynpoCTUTb BblYNCEHNE
KOMMbOTEPA N €ro apXUTEKTYPY

7

MNMpawvion kop

B npaMom Koae CTEIpLIJI/II7I ont MCNOJIb3YyeTCA KaK 3HaK:

OXXXXXXX — MONOXUTENbHOEe YUCNO0
IXXXXXXX — OTpuuaTesibHOe 4ucso

Hanpwumep, B 8-pa3psgHon 3anucu:

+13
-13

00001101
10001101

OcTaBlumecs ceMb 6UTOB cogep>kaTt Moayab 4Ynchaa. HegpocTtatok Takoro crnocoba — ABa BapuvaHTa Hyn:A:

00000000 = +0
10000000 -0

Kpome Toro, apupmeTtnueckme cxembl JOKHbI OTAENbHO YUMTbIBaTb 3HAK OMNepaHAoB.
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3apanmue 7

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

Baw otBet

5(10) = 101
5/2=2-1
2/2=1-0
1/2=0-1

10000101

O6paTHbIN KOp,

MonoXmTeNbHbIE YMCAA 3aNUCbIBAOTCA KaK 06bIYHO. NS NOAyYeHUs OTPULLATENbHOTO Yncaa Bce GUThI
NOJIOXNTENbHOTO NPeACTaBleHNA NHBEPTUPYHOTCA.

+13 = 00001101

MHBEpCUA:
11110010

-13 B obpaTHOoM koge = 11110010

Y obpaTtHOro koza TakxXe CyLecTBYIOT ABa HYAS:

00000000 = +0
11111111 = -0
3apaHme 8

Monyumnte 8-6UTHBIN 0BpaTHbIN KOA Ymcia -5.

Baw otBet
5(10) = 101

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

00001100

11110011
+
00000001

11110100
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10

ApudmeTtuka B AONO/IHUTE/IBHOM KOAE

FnaBHOe NPenmyLLecTBO AOMOJAHUTENBHOIO KOAA — MONOXMUTENbHbIE U OTPULIATE/IbHbIE YMNCAa MOXHO
CKNajblBaTb OAHOM U TOW e ABONYHOWN CXEMO.

Paccmotpum 7 + (-5).

+7 = 00000111

+5 00000101
MHBepcua 11111010
+1 11111011
=5 11111011

00000111
+ 11111011

1 00000010

Mpw 8-6uTHOW apndmMeTrKe KpariHWIA NepeHoc 3a npeaensl pa3psagHon ceTkn otbpackiBaeTcs. OcTaéres
00000010, = 2 .

3apanme 10

Ncnonb3ys 8-6UTHbIV AONOAHUTENbHBI KOZ, Bbluncaute: 5 + (-3).

Baw otBet

5 =00000101
3 = 00000011

3=11111100
11111100
+

00000001

11111101

00000101

+

11111101

100000010
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11

Kak npouutaTtb oTpruate/ibHOE UNC/I0 B AOMNOJIHUTE/IbHOM
Koae

Ecam ctapumin 61T 3HaKOBOTO Yncna paBeH 1, Uncio otpuuatensHoe. Ytobbl onpeaennTb ero MoAy b,
MO>HO BbINO/JIHUTb 06paTHOE NpeobpazoBaHme: MHBEPTUPOBaTb BUTLI U NpUbaBKTb 1.

11111011

uHBepcuA:
00000160

+1:
00000101

)
9]

3Ha4nT:
11111011

1}
1
Ul

3apganue 11

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

11111110

00000001

+

00000001

00000011

OTBeT: -3

12

AwanasoH npeacraBUMbIX Hncen

Konnuectso 6uToB onpegenaeT, Kakme 3Ha4yeHNA MOXHO XPaHWUTb.

[ns 6e33HaKoBOro n-6UTHOro uncia:

® 000 2Y = il
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[nsa 3HaKOBOro uncnia B AOMOJHUTENBHOM KOAE:

-2n-1 207t -

PaspsapHocTtb bes 3Haka

8 but 0..255

16 6uTt 0..65535

32 6uta 0..4294 967 295
3apanue 12

Ykaxute gnanasoH 4-6uTHoro 6e33HaKoBOro Uncia.

Baw otBet

2N =16

13

ApudmeTnueckoe nepenosiHeHne

Pa3pﬂAHOCTb perncTtpa orpaHmn4YeHa. Ecnm matemaTnueckui pe3ynbTat HENb3A NPEACTaBUTb B 3a4aHHOM

KonnuyecTee 6GUTOB, BO3HUKAET nepenoJsiHeHne.

Co 3HaKom,
AOMNOJIHNTE/NIbHbIN KOJ,

-128 ... 127

-32768 ..32767

-2 147 483 648 ... 2 147 483
647

B 8-6MTHOM AOMNOAHUTENBHOM KOAE MakKCMMabHOE NoNoXUTenbHoe umncno — 127:

01111111 = 127

01111111
+ 00000001

10000000

Ho 10000000 B 8-6MTHOM AOMOAHWUTENBHOM KOZe O3HauyaeT -128. Matematnyeckuii pesynbtat 128 He

nomMeujaetca B gnanasoH -128 ... 127 .
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3apanue 13

Byaet v nepenonHeHve npu cioxeHun AByx 8-6UTHbIX 3HaKoBbIX Ymcen: 100 + 207

Baw otBet

HeT. cnoxeHwne 100 1 20 gaét Ham 120 (01111000 B 8-6MTHOM B BMAE) Y UNCNO HE MPEBbILLIAET
nopor 127.

14

MNMepeHoc N nepenosiHeHue — pasHble cobbITuA

Mpwn 6e33HaKOBOM aprdMeTMKe BaxKeH NMePeHOC 13 CTapLUero paspsaaa. Hanpumep:

11111111
+ 00000001

1 00000000

B 8 6buTax ocTtaHeTCs 00000000 , a eanHMLIA OKAXKETCS 3a NpesesamMu perncrtpa. 3To nepeHoc.

Ana 3HakoBOW apUPMeTUKMN B AOMOSHUTENBHOM KOAe OTAE/IbHO OTCNeXMUBAETCsA nepenosiHeHne —
CUTYyaLMa, KOrAa 3HaKOBbI MaTeMaTMUYeCKUii pe3y/ibTaT He MOMELLAEeTCs B 3ajaHHYH0 Pa3pAgHOCTb.

B apxuTekType x86 311 cutyaumm otpaxarotca pasHbimu ¢pnaramm: CF cBasaH ¢ nepeHocom/

3aémMoM ans 6e3zHakoBow apudmetmkm, a OF — c nepenonHeHnem 3HaKOBOW apudMeTMKN.

3apanme 14

Kakon ¢nar B x86 cBA3aH o 3HakoBbIM nepenoaHeHnem: CF nan OF?

Baw otBeT

OF, Overflow Flag

15
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PaclimnpeHue 3Haka

NHorga uncno Hy>XHO NepeHecTV 13 pernctpa MeHbluen paspagHOCTV B PerncTp 6obluer paspagHoOCTy.

,D,J'IFI NOJIOXKUTENIbHOIO YKcCha CTaplimne paspajbl 3anOJIHAKTCA HYyAAMW!

8 but: 00000101
16 6uT: ©00VVOLO 000101

[ns oTprLaTenbHOro uncaa B ZOMNOJHNTENBHOM KOAE KOMMPYETCS 3HAKOBbIV BUT:

-5, 8 6uT:
11111011

-5, 16 6uTt:
11111111 11111011

Tak COXpPaHAETCA YNCNOBOE 3HaYEHUE.

3apanme 15

PacwunpbTe 8-6uTHOE Umcio 11111110 go 16 6UT C coxpaHeHMeM 3Haka.

Baw otBet

11111110(2) = -1

11111111 11111110

16

ABounuHo-gecaTUHBbIN Koa, BCD

B BCD kaxgasa fecAtTnyHaa umdppa KoanpyeTca oTAeNbHO YeTbipbMs butamu.

5 » @101
9 > 1e01l

59 B BCD:
0101 1001

OTO He TO Xe CaMoe, UYTO ObblUHas ABOMYHANA 3anncb uncaa 59:

59;0 = 00111011,

59 B BCD = 0101 1001
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BCD yaobeH Tam, rae BaxkHO paboTtaTb MMEHHO C AeCATUYHBIMU Lndppamu.

3apanme 16

3anuwunTte yncno 42 B BCD.

Baw otBeT

42(10) = 00101010
BCD:

4 =100
2=10

100 10

17

L',EI'IbIe n BewecreeHHble Yncia

Ll,eflble ymcna MOryT MHTEPNPETUPOBATbCA KakK 6e33HaKoBble UV 3HaKOBbIE. ﬂ,flﬂ 3HAKOBbIX LienbiX yncen
LLIMPOKO NCNOob3yeTcAa AOHOHHMTGJ’IbeIVI KOoA.

Ho apobHble 1 oueHb HonbluMe UAK OYeHb ManeHbkne 3HauYeHUs YA00HO NPeACTaBAATb C MaBatoLLen
TOYKOMW. B pacnpocTpaHéHHOM ABOMYHOM popMaTe YMCNO pa3bMBaeTca Ha YacTu:

® 3Hak;
® nNopajokK;

® 3Hayalwasa 4vacTb.

Hanpumep, ctaHgapt IEEE 754 onwvcbiBaeT popmaThbl ABONUYHOW apUPMETUKHN C NIABaOLLEN TOUKON.
Moapo6HOe YCTPOMCTBO TakmMX YMCeN pacCMaTPUBAETCA OTAENbHO B TeMe O popMax NpeAcTaBAeHNs Yncen
B OBM.

3apanme 17

YTto Nydlue noaxoauT ana xpaHeHuns 3HaveHnsa 3,14159: Lenoe YnMcao MM YMCAO € NaaBakoLLen
TOUKON?

Baw otBet

Lienoe 4Yncno, Tak Kak OHO ABJIAeTCA I'IpOCTel‘;ILLIl/IM BMAOM VIHCI)OpMaLI,l/IVI ANA KOMMNbHOTEPA.
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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 - Zero Flag

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.

https://probochka-corp.ru/arifmetika_i_kody_chisel 15/16



25.09.2026, 20:12 ApudmeTnka 1 Kogbl Ymcen

Mocne Ha)kaTUA KHOMKMW OTKPOEeTCcA OKHO neuvaTtu. Boibepute «CoxpaHuTtb kak PDF». B PDF nonaayr
BCe BallN OTBETbl MNOJIHOCTbIO.
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