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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.



3apanme 1

Mepeseaunte uncno 104 B ABONUHYIO CUCTEMY.

Baw otBet

10(10)=1010(2)

ABonuHoOe cnoXkeHue

[lBOMYHbIE YMCNa CKNAZAbIBAKOTCS MO TEM Xe pa3psagam, UYTo 1 AeCATUYHbIE, HO BO3MOXHbI TOIbKO LndpbI
Ont.

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

Ecav nonyyaetcs 10, , B TekylweM pa3psage 3anucoiBaetcs 0, a 1 nepeHoCUTCA B CreAyoWwnin paspsaa.

Mpoeepka: 1011, = 11,0, , 0110, = 610 , NO3TOMY pe3ynbTaT 10001, = 17;0 .

3apaHmue 2

Bbinonnute choxexve: 1010, + 0101,.

Baw otBet

1010

+

0101

1111



A BonuHOe BbluuTaHUE

|_|pl/l BblYTaHNWN AeIZCTByFOT NPOCTbIE NMpaBuaa:

0 -0=20
1-0=1
1-1=20
10 -1 =1

Ecav B TekylweM pa3page efMHNLLbI HeJOCTaTOUYHO, BbINMONHAGTCA 3aéM U3 CTapLuero paspsja.

Mposepka: 22 - 7 = 15 .

B npoueccope BbluMTaHVeE YacTo YA0BHO CBECTU K CIOXKEHMIO:
A-B=A=+(-B)

,ﬂ,]’lﬂ 3TOro oTpnuaTesibHOE YNCNO NPeacCTaBAAOT CneynasibHbIM KOL4O0M.

3apaHme 3

Bbiuncante: 1010, — 0011,.

Baw otBet

1010

0011

0111

4

AdBouuyHoe yMHOXXeHue

YMHOXeHMe BbINOJHAETCA aHaNOTMYHO NPUBbIYHOMY YMHO>XEHWIO CTONOUKOM.
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110111

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

CABWI ABOMYHOrO 6€33HaKOBOrO YMC/Ia BJEBO Ha OAWH pa3psj COOTBETCTBYET YMHOXEHMIO Ha 2, ecau
pe3yabTaT MOMeLLAeTCA B JOCTYMHYHO Pa3pafHOCTb.

3apaHme 4

YMHoxbTe: 101, x 10,.

Baw otBet

101

*

10

1010

[JeneHve u ABONUHbIE CABUTU

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

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

011012 = 1310



Mpw nornyeckom casure BNpaBo 0cBO6oAMBLUNECA CTapLuMe pa3pasbl 3anoNHAOTCA Hyaamu. [ns
3HaKOBbIX YMCeN NPOLLECCOP MOXET UCMO/Ib30BaTh apUOMETUYUECKNI CABUT, KOTOPbIN COXPaHAET 3HaK
ymcna.

3apaHme 5

BbinoaHWTe nornyecknin cABUr BNpaBo Ha oauH pa3psa: 10100, >> 1.

Baw otBeT

10100 > 01010

6

3auem HY>KHbI KOAbl OTpLaTe/iIbHbIX Uncen

[ns NONOXKUTENBHOIO YMCAa AOCTAaTOYHO OObIUHOM ABOUYHOM 3aNnUCh:

+13 = 00001101

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

Mpu n3yyeHnn apxmtekTypbl IBM paccmaTpurBatoT Tpy BapuaHTa:

® MpsMOW KOZ;
® 0bOpaTHbIN KOZ;

i AOFIOJ'IHI/ITeIIbeIVI KoA.

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

3apaHme 6

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

Baw otBet

YT00bI npeacTaB/ATb OTpULUaTeIbHbIE YMCNa B MaMATV KOMNbHOTEPA.



7

Mpamown kop,

B npsMom koge cTapLumini GUT MCNoNb3yeTcs Kak 3HaK:

OXXXXXXX — MONIOXUTENbHOE YUCao
IXXXXXXX — OoTpuuaTesibHOoe 4ucio

Hanpwvmep, B 8-pa3psaHoOii 3anucu:

+13
-13

00001101
10001101

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

00000000
10000000

+0
-0

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

3apanue 7

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

Baw otBet

5 =00000101

O6patHbI KOA,

MonoXMTENbHbIE UMCNA 3aMUCBIBAOTCA Kak 06bIUHO. ,D,J'IFI nojydyeHmna oTpuuatesibHOro 4Yncia ece OuUThI
NOJIOXKNTEJIbHOTO NpeaCTaBJIEHNA MHBEPTUPYHOTCA.

+13 = 00001101

MHBepcCuA:
11110010

-13 B obpaTHOoM koge = 11110010

Y obpaTtHOro koga Takxe CyLeCTBYIOT ABa HYAS:



00000000 = +0
11111111 = -0
3apaHue 8

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

Baw otBet

+5 = 00000101
NHBEpPCHUS:
11111010

9

[JononHutenbHbIN KOA

JononHNTEeNbHBIN KOJ — OCHOBHOM CNOCcOob npescTaBieHns 3HaKOBbIX LiebiX YNCeN B COBPEMEHHbIX
JABOWUHbIX BbIUYMCANTENBHBIX CUCTEMAX.

YUT0ObI nonyynTb OoTpunuatenbHOe Yncio:

1. 3aNMLWKnTe NONOXKUTENIBHOE YNCAO B HY>KHOW Pa3psagHOCTY;
2. UHBEPTUPYWTE BCe BUTHI;

3. npubasbTte 1.

Mpumep ana -13:

+13 00001101
MHBepcuA 11110010
+ 1 00000001
-13 11110011

KopoTtkoe npaBmao: 4ONONHUTENbHbIV KO OTPULLATENBHOIO YMCa = MHBEPCUSA BUTOB MOy A
+ 1.



3apanme 9

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

Baw otBet

+12 = 00001100
nHBEPCUA:
11110011

+1

11110100

10

ApndmeTuka B ONONHNTE/IBHOM KoAe

FnaBHOe NPenMyLLecTBO AOMOJAHUTENBHOIO KOAAa — MOJOXMUTENbHbIE U OTPULIATE/IbHbIE YMCAa MOXHO
CKNaAblBaTb OAHOW W TOW Xe ABONUHON CXEMOW.

Paccmotpum 7 + (-5).

+7 = 00000111

+5 00000101
MHBepcua 11111010
+1 11111011
=5 11111011

00000111
+ 11111011

1 00000010

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



3apanme 10

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

Baw otBet

+5 = 00000101
+

-3 =11111101

100000010
00000010

1

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

Ecav cTaplumin 61T 3HakoBOro Yncna paseH 1, yncno oTpuuatenbHoe. YTobbl onpeaennTb ero Mogy b,
MOXHO BbINOJHUTL O6paTHOE Npeobpa3oBaHme: UHBEPTUPOBaTL BUTbI U NpnbaBuTsb 1.

11111011

UHBEpCHUA:
00000100

+1:
00000101

1l
Ul

3HAYMUT:
11111011 = -5

3apanme 11

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

Baw otBeT

11111110
NHBEpPCUS:
00000001

+1

00000010 =2
oTBET -2



12

Awvana3oH npeacTraBUMbIX uncen

Konanuectso 6uTtoB onpeaendet, Kakme 3Ha4eHnA MOXHO XPaHUTb.

Ana 6e33HakoBOro n-6UTHOro uncna:

[N 3HaKOBOro uncnia B AOMOJHUTENBHOM KOAE:

-2n-1 207t -

PaspsapHocTb bes 3Haka Co 3Hakom,
AOMOJIHATE/IbHBIN KOA

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

16 6ut 0..65535 -32768 ..32767

32 6uta 0..4294 967 295 -2 147 483 648 ... 2 147 483
647

3apanue 12

YkaxuTe gnanasoH 4-6uTHoro 6e33HaKoBOro Unca.

Baw otBet
0..2"4 -1
274 -1 =15
0...15

13

ApudmeTnueckoe nepenosiHeHne

Pa3pﬂAHOCTb perncTpa orpaHmM4YeHa. Ecan matematuueckmi pe3ynbrat HENb3A NPEACTaBUTb B 3a4dHHOM
Konn4yectee 6VITOB, BO3HMKaET nepenosiHeHne.

B 8-6MTHOM JOMOAHUTENBHOM KOAe MakKCMManbHOE NoaoXuTenbHoe uncno — 127:



01111111 = 127

01111111
+ 00000001

10000000

Ho 10000000 B 8-6MTHOM AOMOAHWUTENBHOM KOZe O3HauyaeT -128. MatemaTnyeckuii pesynbtat 128 He
nomMeuwjaetca B gnanasoH -128 ... 127 .

3apanue 13

Byaet v nepenosiHeHne Npu croxXeHUn AByx 8-6UTHbIX 3HaKoBbIX Yncen: 100 + 207

Baw otBet

100 + 20 = 120

ana 8 6ut AnanasoH -128 ... 127
120 nomeullaeTcs
nepenosiHeHns He byaeT

14

MNMepeHoc N nepenosiHeHue — pasHble cobbITUA

Mpwn 6e33HaKOBOM aprpMeTMKe BaxKeH NMePEeHOC 13 CTapLUero paspsaaa. Hanpumep:

11111111
+ 00000001

1 00000000

B 8 6buTax ocTtaHeTCs 00000000 , a eanHMLLA OKAXKETCS 3a NpesesamMu perncrTpa. 3To nepeHoc.

[ns 3HakoBOW apndPMeETUKM B JOMOAHUTENBHOM KOZE OTAE/IbHO OTCNEXMNBAETCsA NepenosHeHne —
CUTyaLms, KOrAa 3HaKOBbI MaTEMATUYECKUA pPe3ybTaT He NMOMELLAETCS B 33/,aHHYHO PaspsagHOCTb.

B apxuTekType x86 31 cutyaumm otpaxarotca pasHbimu ¢pnaramm: CF cBa3aH ¢ nepeHocom/

3aémMoM ans 6e3zHakoBon apudmetmkm, a OF — c nepenonHeHnem 3HaKOBOW apudMeTMKN.



3apanue 14

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

Baw otBet

OF - 3HakoBOe nepenonHeHne

15

PacwimnpeHue 3Haka

NHoraa uncno Hy>XHO NepeHecTV 13 pernctpa MeHblluen paspagHOCTV B pernctp 6obluei paspagHoOCTy.

,ﬂ,]’lﬂ NOJIOKUTENIbHOIO YKcaa Ctaplimne paspagbl 3anOJIHAKTCA HYyAAMW!

8 6ut: 00000101
16 6uT: 0©00VVOLO 000101

[ns oTprLaTenbHOro Yncaa B ZOMNOJHNTENBHOM KOAE KOMMPYETCs 3HAKOBbIV BUT:

-5, 8 6uT:
11111011

-5, 16 6uT:
11111111 11111011

Tak COXpPaHAETCA YNCNOBOE 3HaYEHUE.

3apanue 15

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

Baw otBet

11111110(8)
11111111 11111110(16)

16



ABonuHo-pgecaTnuHbiv koa BCD

B BCD kaxgas fecatnyHas undpa KOANPYeTCH OTAENbHO YETbIpbMS BUTamu.

5 > 0101
9 » 1001

59 B BCD:
0101 1001

DTO He TO Xe caMoe, UYTo 0bbluHas ABONYHas 3anuck yncaa 59:

5910 = 00111011,

59 B BCD = 0101 1001

BCD ynobeH Tam, rae BaxKHO paboTaTb UMEHHO C AeCATUYHBbIMU Lndpamu.

3apanme 16

3anuwunte yncno 42 B BCD.

Baw otBeT

4-0100
2-0010
0100 0010

17

L',EIIbIe n BewecreeéHHble Yndia

Ll,eflble yncna MOryT MHTEPNPETUPOBATLCA KakK 6e33HaKOBbIe MM 3HAKOBbIE. ,ﬂ,ﬂﬂ 3HaKOBbIX LenblX Yyncen
LLMPOKO ncnoab3yeTca AOI'IOIIHVITeJ'IbeII\/JI KOA.

Ho apobHble 1 oyeHb Ho/bLINE UV OYEHb MasleHbKMe 3HaUYeHUs yA0BHO NpeaCcTaBAsATh C MaaBaroLLen
TOYKOW. B pacnpocTpaHéHHOM ABOVMYHOM dopmMaTe Uncno pa3brBaeTcs Ha YacTu:

® 3Hak;

® nopAagjok;

® 3Hauvalas 4acTb.
Hanpumep, ctaHgapt IEEE 754 onvcbiBaeT dopmaThbl BONUHOW apnUPMETUKN C NaaBatoLLet TOUYKOW.

MNoapobHOe YyCTPONCTBO TakMX YUMCEs PacCMaTPUBAETCS OTAE/IbHO B TEMe O popmMax npeacTaBaeHUs uncesn
B DBM.



3apanme 17

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

Baw otBet

3TO ApO6HO€ YMCNO, NO3TOMY SiyyLle Yncno C nnaBarou.l,e|7| TOYKO

18

ANY v dnaru pesynbrata

ApudmeTtmnko-nornyeckoe yctponctso (AJ1Y) npoueccopa BbINoAHAET apudmMeTnyeckme n aormyeckme
onepauun Hag ABOMYHbIMW OMNepaHAamMu.

Ul
I

00000101
3 = 00000011

00000101 + 00000011
\
00001000

{
8

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

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

®* OF — 3HakoBoe nepenosiHeHE.

21K NPU3HaKy NO3BOJIAKOT CaefyroWwWnMM MalWHHBIM NHCTPYKUMAM aHaJIM3NPOBATb Pe3yibTaT BblYNCIEHNA.

3apanme 18

Kakow dnar yctaHaBAMBaeTCs, ecv pesynbTaTt apudMeTyeckon onepauum paBeH Hyaw?

Baw otBeT

ZF -pe3ynbTaTt paBeH Hyar0



Mepep cpauen

v YkazaHbl ®V1O u rpynna.
v 3anonHeHbl OTBETHI MOC/E KaXA0ro pasgena.
V' B BblUMCNIEHMAX YKa3aHbl MPOMEXYTOUHbIE AeNCTBUA TaM, T4e OHU TpebyroTcs.

Mocne Ha)kaTMA KHOMKWU OTKPOEeTCcA OKHO neuyatu. Bbibepute «CoxpaHutb kak PDF». B PDF nonagyt
BCe Balln OTBETbI MOJIHOCTbIO.



