23.09.2026, 14:53 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».
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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
1/2=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

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

0011

0111(2)

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

000
101

1010(2)

JeneHne n ABonUHbIE CABUTU

[ns 6e33HaKOBbIX ABOVYHbIX YNCEN CABUM BMPaBO Ha OAMH pa3psj COOTBETCTBYET Lie/IOYNCIEHHOMY
AEeNeHNIo Ha 2.

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

011912 = 1310

Mpw nornyeckom 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 oaunH pa3psa: 10100, >> 1.

Baw otBet

10100 >> 1010
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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

OTBeT He 3anoJiHeH

7
Mpamoun kop,
B npsMoMm koge cTaplumii 6UT MCNoNb3yeTcs Kak 3HakK:

OXXXXXXX — MMONIOXUTENbHOEe YUCNO
IXXXXXXX — OoTpuuaTesibHOoe 4ucio

Hanpwvmep, B 8-pa3psaHoOii 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

10000101

O6paTtHbIN KOp,

MoNoXUTENbHbBIE UMCAA 3aNNCbIBAOTCA Kak 0BbIUHO. ,ﬂflﬂ nojsydyeHna oTpuuatesibHOro 4Ymncia Bce OuUTbI
NONOXUTENBHOIO NpeacTaBE€HNA MHBEPTUPYHOTCA.

+13 = 00001101

uHBepcuA:
11110010

-13 B obpaTHOM Koge = 11110010

Y obpaTtHOro koga Takxe CyL,ecTBYIOT ABa HY/S:

00000000 = +0
11111111 = -0
3apaHue 8

Monyunte 8-6UTHBIN 0BpaTHbIN KOA Ymncna -5.

Baw otBet

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)
12/2=6 -0
6/2=3-0
3/2=1-1
1/2=0-1
0000 1100(2)

1111 0011
+

0000 0001

11110100(2)
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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

0000 0101(2) = 5(10)
0000 0011(2) = 3(10)

1111 1100
+

0000 0001

1111 1101(2) = -3(10)

0000 0101
+
1111 1101

10000 0010

Otset: 0000 0010(2)

https://probochka-corp.ru/arifmetika_i_kody_chisel

9/15



23.09.2026, 14:53 ApudmeTnka 1 Kogbl Ymcen

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 otBet

OTBET He 3anoJiHeH

12

ﬂ,wana30|-| npeacraBUMbIX Yncen

Konnuectso 61TOB onpegenaeT, Kakme 3Ha4yeHnA MOXHO XPaHWUTb.

[na 6e33HaKkoBOro n-6MUTHOrO uKcna:

,ﬂ,flf-l 3HAaKOBOTIo 4ncina B 40NONHUTE/IbHOM KOAE:

-2n-1 ., 2" -1
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PaspsapgHocTtb be3 3Haka Co 3Hakom,

AONOJIHNTE/IbHDbINA KOA,

8 6uT 0..255 -128 ... 127

16 6UT 0..65 535 -32768 .32 767

32 6uta 0..4 294 967 295 -2 147 483 648 ... 2 147 483
647

3apanme 12

Ykaxute Anana3oH 4-6uTHOro 6e33HaKOBOro 4nC/a.

Baw otBeT

OTBeT He 3anosHeH

13

ApudpmeTnueckoe nepenosiHeHUe

Pa3pagHOCTb pernctpa orpaHnyeHa. Ecam matematnueckmnin pesynbtaT Heslb3a NPesCTaBUTb B 3aflaHHOM
KonnyecTBe 6GUTOB, BO3HWKAET NepenosHEHME.

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

01111111 = 127

01111111
+ 00000001

10000000

Ho 10000000 B 8-6MTHOM AOMOAHUTENBHOM KOZe 03HauvaeT -128. MatemaTtnueckuin pesynbtat 128 He
nomMeLlaeTtca B gnana3soH -128 ... 127 .
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3apanue 13

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

Baw otBet

OTBeT He 3anoHeH

14

MNepeHoc 1 nepenonHeHue — pasHble cobbITUA

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

11111111
+ 00000001

1 00000000

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

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

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

3aémoM ans 6e3szHakoBon apudmetnkm, a OF — ¢ nepenosHeHrem 3HaKOBOW apndMeTMKN.

3apanue 14

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

Baw otBet

OTBET He 3anoJiHeH

15

PaclumnpeHue 3Haka

|/|HOF,£I|a YNCNO HY>XXKHO NepeHECTN 13 perncrpa MeHbLLEeN PaspAaHOCTN B PETUCTP BobLLeln paspAagHOCTN.
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,ﬂ,]’lﬂ NOJIOKUTENIbHOTO Yncaa ctapwmne paspagbl 3anoOJIHAKTCA 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.

3apanue 15

PacwupbTe 8-6uTHOE Yncio 11111110 go 16 6UT C coxpaHeHreM 3Haka.

Baw otBet

OTBeT He 3anosHeH

16

ABounuHo-gecaTUHBbIN Koa, BCD

B BCD kaxgasa fecAtTnyHaa undpa KoAnpyeTca OT4eNbHO YeTbipbMs butamu.

5 » @101
9 > 1leel

59 B BCD:
0101 1001

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

59:0 = 00111011,

59 B BCD = 0101 1001

BCD yaobeH Tam, rae BaxkHO paboTtaTb MMEHHO C AeCATUYHBIMU Lndppamu.
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3apanue 16

3anuwunte yncno 42 B BCD.

Baw otBet

OTBeT He 3anoHeH

17

L',el'lble n BewecreeHHble Yncia

Ll,eflble ymcna MOryT MHTEPNPETUPOBATLCA KakK 6e33HaKoBble UV 3HAKOBbIE. ,ﬂ,flﬂ 3HaAKOBbIX LienbixX yncen
LLUNPOKO NCNOob3yeTcA AOI'IOJ]HVITGJ'II::HbIVI KOA.

Ho apobHble 1 oueHb HOAbLIVE WM OYEHb MaNeHbKME 3HaYEHUS YAOBHO NPeACTaBAATh C NaaBatoLLel
TOYKON. B pacnpocTpaHéHHOM ABOMYHOM bopMaTe UMcno pas3brBaeTcs Ha YacTu:

® 3Hak;
* MOpPAZOK;

® 3Hayallasa 4vacTb.

Hanpumep, ctaHgapt IEEE 754 onncbiBaeT popmaThl ABOUUHOW apUPMETUKN C NaBatoLLen TOYKON.
MoapobHOe YCTPOMCTBO TakMX YMCEN pacCMaTPUBAETCA OTAE/NbHO B TeMe 0 hopMax NpesCcTaBAeHUs Yymcen
B OBM.

3apanme 17

YTo nyulue noaxoauT Ans xpaHeHus 3HaueHus 3,14159: Liesnoe UnMcio nam YMCIO C NaaBatoLLen
TOUKON?

Baw otBet

OTBeT He 3anosHeH

18

ANY v dnaru pesynbrata

ApubdmeTtunko-nornyeckoe yctponctso (AJ1Y) npoueccopa BbINoAHAET apudmMeTnyeckme 1 aormyeckme
onepauunn Hag ABOMYHbIMW OMNepaHAamMu.
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Ul
1]

00000101
00000011

w
I

00000101 + 000011
{
00001000
!
8

MNocne onepawuunm NPoOLLECCOP MOXET U3MeHUTb dGarn coctosHus. B x86 cpean Hux:

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

® OF — 3HaKkoBOe nepenosiHeHwe.

21K NPU3HaKM NO3BOJIAKOT CaefyroWwWnM MalWHHBIM NHCTPYKUMAM aHa/IM3NPOBATb Pe3y/ibTaT BblYNCIEHUNA.

3apanme 18

Kakow dnar yctaHaBAMBaeTCs, ecv pesynbTaT apudMeTUyeckomn onepauum paBeH Hyaw?

Baw otBeT

OTBeT He 3anoJiHeH

Mepep cpauen

v YkazaHbl ®VO un rpynna.
v 3anosiHeHbl OTBETbI MOC/IE KaXXA0ro pasgena.
V' B BbluMCIEHUAX yKa3aHbl MPOMEXYTOUHbIE AEACTBUA TaM, F4e OHU TpebyroTcs.

Mocne Ha)kaTMA KHOMKWU OTKPOeTcA OKHO neuyatu. Bbibepute «Coxpauutb kak PDF». B PDF nonagyr
BCe BallW OTBETbI MOJIHOCTbIO.
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