23.09.2026, 16:26 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

MaHeHko Nnba AHapeeBny

pynna Jara
NC 25/9-1 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

1.10/2 = 5, octatok 0
2.5/2 =2, octaTtok 1
3.2/2= 1 octatok 0
4.1/2= 0 octaTok 1

OteeT: 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(2)
+

0101(2)

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(2)

0011(2)
=0111

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

|_|pl/l JlJornyeckom casure Brnpaso OCBO60,D,MBLLII/I€CFI CTapuwue paspdaabl 3anOJIHAKTCA HYyAAMMW. ,ﬂ'ﬂﬂ

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

01010(2)

10100(2) = 20(10)

20/2=10(10
10(10)=01010(2)
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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

Cnew. cnocob 3anucK HyXeH, YTo Bbl KOMMbIOTEP MOT Pas3NnyaTb NONOXKUTENbHbIE U
oTpuLaTeNbHble YNCAa U NPaBUIbHO BbIMOAHATL C HUMKU apudMeTUYeckme onepaLmm.

7
Mpamvom kopg,
B npsMom Koze cTaplumii 6UT MCNob3yeTcs Kak 3HakK:

OXXXXXXX — MMONOXUTENbHOEe YUCNO
IXXXXXXX — oTpuluaTesibHOe 4Yucino

Hanpumep, B 8-paspsgHoi 3anucu:

+13
-13

00001101
10001101
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OcTtaBLuneca ceMb 6UTOB cogep>kaT MOAYNb Yncia. HegocraTok Takoro cnocoba — ABa BapuaHTa Hya:

00000000
10000000

+0

)
1
(O]

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

3apanue 7

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

Baw otBet

+5 =00000101(2)
-5 =10000101(2)

O6paTHbIN KOp,

MonoXmTeNbHbIE YMCAA 3aNUCbIBAOTCA KaK 06bIYHO. N5 NOAyYeHUs OTPULLATENbHOTO Yncaa Bce GUThI
NOJIOXNTENbHOTO NPeACTaBleHNA NHBEPTUPYHOTCA.

+13 = 00001101

MHBEpCUA:
11110010

-13 B obpaTHOM Koge = 11110010

Y obpaTtHOro koza TakxXe CyLecTBYIOT ABa HY/S:

00000000 = +0
11111111 = -0
3apaHme 8

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

Baw otBet

+5 =00000101(2)
-5=11111010(2)
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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 - 00001100
MHBepcnsa - 11110011
+1-11110100
OteeT: 11110100

10

ApudmeTnKa B AONO/IHUTE/ILHOM Koge

FNaBHOE NPeVMYyLLECTBO AOMOJHUTENIBHOTO KOAA — MOJOXMUTE/IbHbIE U OTPULATE/IbHbBIE YMCIA MOXKHO
CKNaablBaTb OAHOM 1 TOW e ABONYHOWN CXEMOIA.

Paccmotpum 7 + (-5).
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+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 8-6WTHBIM AONOAHUTENbHbIN KOZ, BbluMcanTe: 5 + (-3).

Baw otBet

1. +3 - 0000 0011

2. inBepcus - 1111 1101

3.41-1111 1101 - 310 -3
0000 0101 (+5)

+1111 1101 (+3)

10000 0010 = 0000 0010(2)=2(10)

1

Kak npounTaTtbh oTpuLaTesIbHOE UNC/IO B AOMNOJIHUTEIbHOM
Koae

Ecam ctapumin 6UT 3HaKOBOTO YMcna paBeH 1, Uucio oTpuuatensHoe. YTobbl onpeaennTb ero MoAy b,
MOXHO BbINOJAHUTL 06paTHOE NpeobpazoBaHme: UHBEPTUPOBaTL BUTbI U NpnbaBuTb 1.

11111011

MHBEpCUA:
00000100

+1:
00000101

1]
ul

3HAYMUT:
11111011

I
1
Ul
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3apanue 11

Onpegennte gecatnyHoe 3HadeHune 8-6utHoro ymcna 11111110 B fOoNONHUTENBHOM KOZE.

Baw otBet
11111110(2) - 00000001(2)

+1-00000010(2)
00000010(2) = 2(10) => 11111110(2) = -2(10)0

12

ﬂ,uanasoH npeacraBUMbIX UnNcen

Konnuectso 6uTtoB onpejenaeT, Kakme 3HavyeHnA MOXHO XPaHUTb.

[ns 6e33HaKoBOro n-6UTHOro uncna:

[N 3HaKOBOro uncia B AOMOJHUTENBHOM KOAE:

-2n-1 ., 20-1 L]

PaspsapgHocTtb bes 3Haka Co 3HaKowm,
AOMNOJIHNTE/IbHbIN KOJ,

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

16 6uT 0..65535 -32768 ...32 767

32 buta 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

0..2°n-1
n=4

27N =16
16-1 =15
Oteet: 0.. 15

13

ApudmeTnueckoe nepenosiHeHUe

Pa3pagHOCTb pernctpa orpaHnyeHa. Ecam matematnuecknin pesynbtaT 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. MatemaTtunueckuin pesynbtat 128 He
nomMeLlaeTtca B gnana3soH -128 ... 127 .

3apanue 13

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

Baw otBet

HeTt, nepenonHeHuns He byaeT, notomy uto 120<127

14
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MNMepeHoc 1 NnepenosiHeHne — pasHble cobbITUA

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 otBeTt

OF - (Overflow Flag) - dnar nepenonHeHus npu apnudmMeTUUECcKMX onepaumsax co 3HakoBbIMU
ymncnamum

15

PaclunpeHue 3Haka

NHoraa uncno Hy>XHO NepeHecTn 13 pernctpa MeHbllen paspagHOCTV B pernctp 6obluein paspagHoOCTy.

,ﬂ,flﬂ NOJIOXKUTENIbHOTO YKcaa ctapwmne paspabl 3anOJIHAKOTCA HYyAAMW!

8 6ut: 00000101
16 6uT: ©00VCLO 0000101

[ns oTprLaTenbHOro Yncna B AOMNOJHNTENBHOM KOAE KOMMPYETCs 3HAKOBbIV BUT:

-5, 8 6uT:
11111011

-5, 16 6uT:
11111111 11111011

Tak COXpPaHAETCA YNCNOBOE 3HAYEHUE.
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3apanue 15

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

Baw otBet

86ur: 11111110
16 6uT: 11111111 11111110

16

ABounuHo-gecaTnUHbIN Koa, BCD

B BCD kaxgasa fecATnyHaa undpa KoAnpyeTca OTAeNbHO YeTbipbMs butamu.

5 » @101
9 > 1leel

59 B BCD:
0101 1001

OTO He TO Xe CaMoe, YTo 0bblUHasn ABOWYHasA 3anncb Yncna 59:

591 o = @9111@112

59 B BCD = 0101 1001

BCD yaobeH Tam, rae BaxkHO paboTtaTb UMEHHO C AeCATUYHBIMU Lndppamu.

3apanue 16

3anuwunte yncno 42 B BCD.

Baw otBet

4-0100
2-0010
42 8 BCD = 0100 0010

17
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L',EI'IbIe n BewecreeHHble Yncia

Ll,eflble ymcna MOryT MHTEPNPETUPOBAaTbCA KakK 6e33HaKoBble NV 3HaKOBbIE. ﬂ,flﬂ 3HAKOBbIX LienbiX Yyncen
LLIMPOKO NCMOJb3yeTcAa AOHOHHMTGJ’IbeIVI KoA.

Ho apobHble 1 oueHb HonbluMe UAK OYeHb ManeHbkne 3HauYeHUs YA00HO NPeACTaBAATb C MaBatoLLen
TOUKOMW. B pacnpoctpaHéHHOM ABOMYHOM hopMaTe YMCNO pa3brBaeTca Ha YacTu:

® 3Hak;
® NopajokK;

® 3Ha4alwasa 4vacTb.

Hanpumep, ctaHgapt IEEE 754 onncbiBaeT popmaThl ABOUUHOW apUPMETUKN C NiaBatoLLen TOUKON.
MoapobHOe yCTPOMCTBO TakMX YMCeN pacCMaTpUBaeTCA OTAENbHO B TeMe 0 popMax NpeAcTaBAeHUs Yncen
B OBM.

3apanme 17

YTto Nydlle noaxoauT ana xpaHeHuns 3HaveHnsa 3,14159: Lenoe YMcao MM YMCAO € NAaBakoLLen
TOUKON?

Baw otBet

Yucno c nnaBatoLLein TOUKOW, Tak Kak 3,14159 - spobHoe umcno

18

ANY v pnaru pesynbrata

ApubdmeTtmnko-nornyeckoe ycrtpornctso (AJ1Y) npoueccopa BbINoNHAET apudmMeTnyeckme 1 aormyeckme
onepauun Haj ABOVNYHbIMUW OnepaHiaMu.

vl
I

00000101
3 = 00000011

00000101 + 00000011
!

00001000
{
8

MNMocne onepaumn NpoLeccop MoXeT nameHuTb daarn coctoaHnsa. B x86 cpean Hux:

® CF — nepeHoc/3aéwm;
® ZF — pe3yabTaT paBeH Hyo;
® SF — 3Hak pe3ynbTaty;

® OF — 3HakoBoe nepenosiHeHE.
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21K NPU3HaKM NO3BOJIAKOT CaefyHoWnMM MalWHHBIM NHCTPYKUMAM aHa/IM3NPOBATb Pe3yibTaT BblYNCIEHUNA.

3apanme 18

Kakow dnar yctaHaBAMBaeTCs, ecv pesynbTaT apudMeTyeckon onepauum paBeH Hyaw?

Baw otBeT

ZF - dnar HyneBoro pesynbTaTa

Mepep caauen

v Ykazanbl ®VO n rpynna.
v 3anosiHeHbl OTBETbLI MOC/IE KaXXA0ro pasgena.
V' B BblUMCNIEHUAX YKa3aHbl MPOMEXYTOUHbIE AENCTBMA TaM, I4e OHU TpebyroTcs.

Mocne Ha)kaTUA KHOMKM OTKPOEeTCcA OKHO neuyaTtu. Bbibepute «CoxpaHuTtb kak PDF». B PDF nonaayr
BCe BallW OTBETbI MOJIHOCTbIO.
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