9/23/26, 2:51 PM ApvidmeTrka 1 Kogbl uncen

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

babeHueB Erop MapkoBuy

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 (0)
5:2=2 (1)
2:2=1(0)
1:1=1(1)
oteet: 1010

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(2)
+ 0101(2)

1111(2)

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
aectnyHasa: 10-3 =7

1010
-0011

0111(2)

4

ABouuyHoe yMHOXXeHue

YMHOXeHMe BbINOJNHAETCA aHaNOTMYHO NPUBbIYHOMY YMHO>XEHWIO CTONOUKOM.

PP OO
X

P O Fr O
1

PO O O®

110111

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

CABUTr 4BOMYHOrO 6€33HaKOBOr0 YMCaa BAEBO Ha OAWH pPa3psas COOTBETCTBYET YMHOXEHWUIO Ha 2, eC/n
pe3yabTaT NOMeLLaeTca B JOCTYMHYHO Pa3pAafHOCTb.
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3apanue 4

YmHoxbTe: 101, x 10,.

Baw otBet

101
x 10

000 ( ymHOXeHue 101 Ha 0)
101 ( ymHOXeHue 101 Ha 1 co caBurom)

1010

AeneHne n ABOUUHbDbIE CABUIN
[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 otBeTt
10100(2)= 204(10)

10100 >> 1 = 01010(2)
01010(2) = 10(10)
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6

3auem HY>KHbl KOAbl OTpULUaTe€/iIbHbIX Uncen

[ NONOXKMUTENBHOIO YMCAa AOCTAaTOYHO OObIUHOM ABOUYHOM 3aNnUC:

+13 = 00001101

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

Mpw n3yueHnn apxuTekTypbl IBM paccmaTpurBatoT Tpu BapuaHTa:

® nNpsMOW KOZ;
® 06paTHbIN KOZ;

i AOFIOJ'IHI/ITeIIbeIVI KoA.

B coBpeMeHHbIX npoLieccopax A/if 3HaKOBbIX Lie/IbIX YMCen OCHOBHOE 3HaYeHne UMeeT AOMONHUTENbHbIN
Koa,

3apaHme 6

O6bACHUTE OAHUM-ABYMSA NPEANOXKEHNAMM, 3a4eM KOMMbIOTEPY HY>KEH CrneLunanbHbIi cnocob
3anmcKn oTpuLLaTeIbHbIX YnCen.

Baw otBeT

CneupmanbHbIn cnocob 3anmncy oTpuLaTeNbHbIX YMCEN HYXKEH KOMMbIOTEPY MOTOMY, UTO €ro
NamsATb XPaHUT TOAbKO 61TbI (0 1 1) U He MOXET HanNpPsAMYHO 3anuncaTb 3HaK <MUHYC».
Vcnonb3oBaHwMe crneumanbHOro KoAa no3BoaseT NpoLLeccopy 3aMeHWTb OnepaLyio BbluUTaHWA
06bIUYHBIM COXKEHWEM, UTO CUIBHO YNPOLLAET U YAeLLeBASET apXUTEKTYpy npoLieccopa.

7

Mpamow kopg,

B npsamom koge cTaplumin GUT MCNonb3yeTca Kak 3Hak:

OXXXXXXX — MMONOXUTENbHOEe YUCNO
IXXXXXXX — OTpuuaTesbHOEe 4YuUcio

Hanpumep, B 8-paspsgHoi 3anucu:
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+13
-13

00001101
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

1+ 0000101 = 10000101

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

]
1
(]
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3apanue 8

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

Baw otBet

5 (10)=00000101 (2)
00000101-->11111010
otBeT: 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.

3apanmue 9

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

Baw otBet

12 (10)=00001100 (2)
00001100-->11110011
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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 (10) = 00000101 (2)
00000101 (+5)
+ 11111101 (-3)

100000010

1

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

Ecan ctaplumin 61T 3HaKOBOro Uncna paseH 1, Uncio otTpuuatensHoe. Ytobbl onpeaennTb ero MoAy b,
MOXHO BbIMOJHUTL 0OBpaTHOE Npeobpa3oBaHMe: UHBEPTUPOBATL BUTLI U NprbaBuTsb 1.

11111011
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uHBEpCUA:
00000100

+1:
00000101

1]
ul

3HAYMUT:
11111011

L}
1
Ul

3apanme 11

Onpegennte gecAtnyHoe 3HaueHune 8-6utHoro ymcna 11111110 B fO0NONHUTENBHOM KOZE.

Baw otBeT
11111110-->00000001
00000001 + 00000001 = 00000010

00000010(2) = 2(10)
11111110(2)=-2(10)

12

AwanasoH npeacraBUMbIX Hncen

Konnuectso 6uTtoB onpegenaeT, Kakme 3Ha4yeHnA MOXHO XPaHWUTb.

[ns 6e33HaKoBOro n-6UTHOro uncna:

® 000 2Y = il

[N 3HaKOBOroO uncia B AOMOJHUTENBHOM KOAE:

-on-1 201 g

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
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3apanue 12

YkaxuTe gmanasoH 4-6uTHoro 6e33HakKoBOro uncia.

Baw otBet

n=4
2(4)-1=16-1=15
Anana3oH 4-6utHoro 6e33HakoBoro umciaa — ot 0 ao 15

13

ApudpmeTnueckoe nepenosiHeHUe

Pa3pagHOCTb pernctpa orpaHnyeHa. Ecam matematnueckmnin pesyabtaT Heslb3a NPesCTaBUTb B 3aflaHHOM
KonnyecTBe GUTOB, BO3HWMKAET NepenosHeHe.

B 8-6UTHOM AOMONHUTENBHOM KOZE MakKCUMasbHOE NOoJIoXUTeNbHoe uncio — 127:

01111111 = 127

01111111
+ 00000001

10000000

Ho 10000000 B 8-6MTHOM AOMOAHUTENBHOM KOZe 03HauvaeT -128. Matematuueckuin pesynbtat 128 He
nomMeLlaeTtca B gnana3soH -128 ... 127 .

3apanue 13

Bynet nn nepenonHeHve npu cioxeHnn AByx 8-6UTHbIX 3HakoBbIx Ymcen: 100 + 20?

Baw otBet

01100100 (+100)
+ 00010100 (+20)

01111000

14
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MNepeHoc 1 nepenonHeHue — pasHble coObbITUA

Mpw 6e33HaKkoBOM apudMeTrKe BaxeH NepeHoC U3 cTapluero paspsaga. Hanpumep:

11111111
+ 00000001

1 00000000

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

Ans 3HaKoBOV apUPMeETUKMN B AOMONHUTENBHOM KOAE OTAE/NbHO OTCNEXMBAETCSA NepenosHeHe —
CUTyaLua, KOrja 3HaKOBbIA MaTeMaTMUYeCcKnii pe3y/ibTaT He MOMeLLAeTCs B 3a,aHHYH0 Pa3pAgHOCTb.

B apxutekType x86 371 cutyaumm otpaxatrorca pasHoimu dnaramu: CF cBa3aH ¢ nepeHocom/

3aémoM ans 6e3zHakoBon apudmetmnkm, a OF — c nepenosHeHremM 3HaKOBOW apndMeTMKN.

3apanue 14

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

Baw otBet

Co 3HakoBbIM NepenosHeHnem B x86 ceaszaH dnar OF

15

PaclumnpeHue 3Haka

I/IHor,a,a YNCNO HY>XXHO NepeHeECTN 13 perncrpa MEHbLLEN Pa3pAgHOCTN B PETUCTP 6onbluen pas3pagHOCTN.

,DI.I'IFI MONOXUTENBHOTO YKMcC/a CTapLline paspagbl 3aNOJIHAKTCA HYNAMW!L

8 6uT: 00000101
16 6uT: 000V 000101

,ﬂ,flﬂ oTpnuaTe/sibHOro 4nciaa B 4OMNOJIHATE/IBHOM KOA€e KOMnpyeTcA 3HaKOBbIN BUT:

-5, 8 6uT:
11111011

-5, 16 6uT:
11111111 11111011

Tak COXpaHAETCAa YNC/10BOE 3Ha4YeHNe.
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3apanue 15

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

Baw otBet

oreet: 11111111 11111110

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

42 8 BCD — 01000010

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

[Ans xpaHeHus 3HaueHus 3,14159 ayuywe NOAXOAMT YMCAO C NAaBatoLLEel TOUKOM

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: ZF

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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