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BBeaeHue

CoBpeMeHHBIN YeT0BeK B MOBCeJHEBHOU YXU3HU
ITIOCTOSTHHO CTa/IKWUBAETCS C YMC/IaMU U IUPPAMH - OHU
C HaMu Be3ne. Pa3inuHble cicTeMbl CUUCIEHUS
HICIIOJ/TB3YIOTCSI BCET/IA, KOT/IA MOSB/ISIETCSI TOTPEOHOCTD
B YMCJIOBBIX PaCY€TaX, HAYMHAS C BBIYUCIeHUU
y4YeHUKaMHW MJIQJLINX K/IaCCOB, BBITIOTHSIEMbBIX
KapaHJAIIoM Ha OymMare, 3aKaHYHBasi BBIYUC/IEHUSIMH,
BBIMO/IHSIEMBIMHM Ha CyIIePKOMITbIOTEPAX.



CricTeMa CYMCIEHUS — TO OIpele IEHHBIN CI0CO0

MpeACTABIeHUS YUCe/ U COOTBETCTBYIOLIIE eMYy ITPaBUJIa
erCTBUSI HaJl HUMU.

MiCrey: c-vicacHi

[lenb co3gaHMst CCTEMBI CYUCIEHHSI- BBIPAOOTKA
Hanbosee yToO6HOTo crioco0a 3amrcy KOTMYeCTBEHHON
MHPOPMAIIVH.



‘EnmHMYHaaA cucreMma

e/ipeBHerpedYeckKass Hymepauus
*CnaBsAHCKass HyMepanus
*PumMmckas Hymepanus



Heno3sunumnoHHbie
CHUCTEMBI

Ot nmonoxkeHust TUPPHI B

3allMCHU Y1 CJ/Ia HE 3dBHUCHUT

Be/IMYMHA, KOTOPYIO OHA
00O03Ha4vaer.

Ilo3anmmmoHnHbIE
CHUCTEeMBbI

BennuuHa, o603Hauyaemast
PO B 3aTMCH YHCIIA,
3aBHCHUT OT €€ TIO3UIUH.

OcHoeaHue — KON4eCcTBO
HCITOJIb3YeMBIX ITUPP.
Io3uuusa — MeCTO KaXXJI0u

TUQPPHI.




UCb Y
NO3ULIMOHHOMU CcUCTEemMe
cuUucneHust

JTro60e 1es10e 4rciio B MO3ULIMOHHOMN CHUCTeMe MOYXKHO
3amucaTh B popMe MHOTOYJIEHA:

X=A -S""+A -S"™+A . S34.+A  -S+A .8°
S n n-1 n-2 2 1
rae S - OCHOBaHHME CUCTEMBI CUMC/IeHUsI, A — MUPHI YKCIa,

3alIMCAaHHOTO B ITAaHHOU CUCTEeMe CUHC/IEHHS, N - KOJTUYEeCTBO
PaspsA0B YKMCIa.

Tak, Hanpumep ynco 6293, sanuuiercs B popme
MHOTOYJIeHa C/IeAYIOIINM 00pa3oMm:

629310=6-103 +2:10%+ 9:10" + 3-10°
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Jeouunas CucremMa CYUCIEeHUSI C OCHOBAaHHUEM 2,
HCIOJIB3YIOTCS ABa CUMBOJIa - O u 1.

BocbmepuuHasn CucremMa CYHC/IEHHsI C OCHOBAaHUEM &,
Mcrosb3ytoTcst udpsl ot 0 10 7.

decamuunasn Cucrema c ocHoBaHueMm 10, HanboIee
PaCcHpOCTPAaHEHHASI CUCTEMAa CYMC/IEHUS B MUpe.

eenaduamepuunasn Cucrema c ocHoBanueMm 12. Mcmonbs3ytoTcst udpsr
0.:1:2.3.4.56, 789 A B

Illecmnaduamepuynaa C ocHOBaHMeEM 16, conb3yOTCs HUPpPbI oT 0 10 9
1 TaTUHCKUe OYKBBI OT A 710 F 17151 0603HaveHUs
nudp ot 10 mo 15.

Illecmudecsamepuunas Cucrtema c ocHoBaHUEeM 60, UCTIOMb3YyeTCs B
M3MEPEHUH yIJIOB U, B YaCTHOCTH, SOITOTHI U
LI POTHL.



cTtoPnd iBON4HHOU CUCTEMDbDI
CHUCIJIEHUA

JIBomvyHas cucTeMa cYrcaeHUs OblIa MTPpUAyMaHa

MaTeMaTUKaMu U puiocodpamu elllé A0 MmosiBIeHHUsI KOMITbIOTEPOB
(XVII — XIX BB.).

[TponaranaycToM ABOUYIHOM CHCTEMBI ObIT 3HAaMeHUTHIH I.B.
Jleti6HU1. OH OTMEYas 0coOYIO MTPOCTOTY AJITOPUTMOB
aprudmMeTUYeCKUX AeMCTBUM B IBOMYHOM apudMeTUKe B
CpaBHEHUH C IPYTUMHU CUCTEMaMU M IIpUaBaJl ei
onpezeeHHbIH GHUI0COPCKUI CMBICIT.

B 1936 — 1938 rogax aMepuKaHCKUM MH)XXEeHeP YU MaTeMaTHUK
Knog llleHHOH Halien 3aMedareibHble TIPUMEHEeHUs JBOUYHOMU
CUCTEeMbI TIPU KOHCTPYUPOBAHUU DIEKTPOHHBIX CXEM.



VD,B

CHUCIIeHUA

/leouyHas cucmema cyucnerus (buHapHas
cucmema cyucaerus, binary) — no3vnmoHHas -

CHUCTeMa CYUCIeHUA C OCHOBAaHUEM 2. R R SNER LSRE

-

Heymno6cTBOM 3TOM CHICTEMBI CUMC/IEHUS SABIISIETCS
HeoOXOAUMOCTH IePeBO/Ia UCXOIHBIX JAHHBIX U3 TeCITUIHOMN
CHCTEeMBbI B IBOUYHYIO ITPU BBOJIE MX B MAIIMHY X 0OPATHOTO
repeBoa U3 JBOUYHOM B IeCATUYHYIO IIPU BBIBOZE
pPe3y/IbTATOB BBIYMCIEHUM.

[7TaBHOE JOCTOMHCTBO IBOUYHOU CUCTEMBI — MPOCTOTA
AITOPUTMOB CJIOXK€HU S, BBIMUTAHUS, YMHOXXEHUS U JleJIeHUSI.



CnoxeHue, BblUUTaHMUE,

YMHOXeHWe U aeneHme B ABONYHOMU
CUCTEeMe CYUCTIEHUS

Cnoxxenue Bpruntanume YmMHOXXeHUe [leneHue




BOUYHOE KoaMpoOBaHMe B
KOMMNblOTEpEe il

B koHLe XX BeKa, BeKa KOMIbIOTEePHU3ALUH, ) (Sl
YyeI0BeYeCTBO MOb3yeTCsI IBOUYHOU CUCTEMOU )
eXeTHEeBHO, TaK KaK Bcs HHPopMalimsi, oopaba- /

ThIBaeMasi COBpeMeHHbIMU JBM, XpaHUTCSI B HUX B
OIBOMYHOM BUJE.

B coBpemeHHbBIE KOMITBIOTEPHI MBI MOYKEM BBOJIUTH
TEKCTOBYIO MTHPOPMAIIMIO, YUCIOBbIe 3HAYEHUS, A TAKKE
rpadpuyecKyio 1 3ByKoBylo HHpopmaimio. KommdecTBo
nHpopMalmu, xpaHsiieiics B IBM, usmepsietcs ee
«ITMHOM» (MU «00'bEMOM» ), KOTOPAs BEIpAYKAaeTCst B OMTax
(ot anmmuiickoro binary digit - aBonyHas nudpa).



Cnctembl C‘-II/ICHEHVIFI B

Opyryio

b 10wdp 8 | 8 nwmp 2
Swmp10 10 wmp 16 —
16— 10 | 2= 8 &="16
10 ve—p 2 —>




3aKknvyeHue

® BrIcIuM JOCTDKEHUEM ApeBHel apruPMeTUKU
SIBJISIETCSI OTKPBITHE TIO3ULMOHHOT'O MTPUHILIUTIA
MpeACTaBIeHUS YHCeIl.

® Hy)xHo nnpusHaTh BaYXHOCTH He TOJIBKO CaMOU
PacCIIpPOCTPAaHEHHON CUCTEMbI, KOTOPOU MBI
MOJIb3yeMCsl eXXeJHeBHO. Ho 1 KaXXIou mo
OTAEe/BHOCTH. Beib B pa3HBIX 001aCTSIX UCIOTb3YIOTCS
pa3HbIe CUCTEMBI CYUCTIEHUSI, CO CBOUMHU
0COOEHHOCTSIMH U XapaKTePHBIMH CBOMCTBaMH.



Jlecsatuunas J{BonyHas Bocemepuunas [IlecTHanarepuuHas
1 001 1 1
2 010 2 2
3 011 3 3
- 100 -4 -
5 101 3 >
6 110 6 6
7 111 7 1
8 1000 10 8
2 1001 11 9
10 1010 12 A
11 1011 13 B
12 1100 14 &
13 1101 15 D
14 1110 16 )
LS 1G] i F




[lepeBog uncen

[lepeBOA ABOUYHOIO YncnaB
NecATUYHoe

lnst mepeBo/ila 080UYHO20 HUCAA 8 decAMUYHOe
HeoOXOIMMO ero 3aINCaTh B BUAE MHOTOYJIEHA,
COCTOSIILIETO W3 MPOU3BeeHNH NP YUCIa U
COOTBETCTBYIOLIEM CTEINEeH! YMCJIA 2, U BBIYUCIUTD I10
IIpABUJIaM AeCITUIHON apruPMETHKU:

. .An-1 .n-2 .An-3 Nl .10
X, = A 25T AN R tA 2l + A 2




~ BOCbMEPUYHOIO YUCNA B
NECATUYHOE

Jlnst mepeBoZia 60CbMepPUHUHO20 HUCA 8
decsamu4yHoe HeoOXOIMMO ero 3aIl1caTh B BU/IE
MHOTOYJIEHA, COCTOSIIIETO U3 TIPON3BeeHUM PP
YUCJIa ¥ COOTBETCTBYIOIIEN CTeNeHH Yrca 8,
BBIYHC/TATH IO MTPABUJIaM JeCATUYHOU
apUPMeTHUKU:

_ .on-1 .Qn-2 .Qn-3 .ol
X, = A 8 +A 82+A 83+ +A -8+

. Q0
A,-8



B O IlepeBog uncen
lLlecTHaAUaTepnyHoro Yyucna
B OEeCATUYHOE

Il s iepeBoZla wecmHaduamepu4HO20 HUCd 8
decamu4HOe HeOOXOOMO ero 3aIlucaTh B BUe
MHOTOYJIEHA, COCTOSIIIETO U3 TIPOU3BEeeHUM PP
YH1CJia U COOTBETCTBYIOLIEU CTeIleH! Yucia 16, u
BBIYUCJIUTH IO MPaBUIaM JeCATUYHOU
apUPMeTHUKU:

X, =A 16" +A 16"2+A 16" +..+A 16' + A -16°




[lepeBog uncen

epeBOA AEeCATUYHOrIO Yncna
B ABOUYHYIO CUCTEMY

Ilnst mepeBoia decAMUYHO20 HYUC/Id 8 080UYHYIO
CHCTeMY ero HeoOX0MO TT0C/IeJOBaTe/TbHO Ae/TUTh Ha 2 710
TeX IOP, IMTOKa He OCTAHEeTCSA OCTATOK, MEHBIIUN UJIU PABHBIU
1. Yucio B IBOMYHOU CUCTeMe 3allHChIBaeTCsI KaK
IOC/Ie0BaTe/IbHOCTD MOC/IeJHEr0 pe3y/ibTaTa AeIeHUs U
OCTATKOB OT JieJIeHHsI B 0OpaTHOM IOPsIKe.

IIpumep: Hucrno 22  miepeBecTH B ABOUYHYIO CUCTEMY
cuncnenus: 22, =10110, 22| 2
22|11

o 10

1

= IR IS
ol v v

N



[lepeBog uncen

epeBoA AeCATUYHOIo Yncna B
BOCbMEPUYHYIO CUCTEMY

lns mepeBoJia decaAMuU4YHO20 YUCAd 8 B0CbMEPUHHYIO
CHCTeMY ero HeoOX0ZrMO TT0C/IeJoBaTe/IbHO JAe/TUTh Ha 8 710 TeX
IIOP, MTOKA He OCTAHETCS OCTAaTOK, MeHBIIUUN UIU PaBHBIN 7.
Hucno B BOCbMEpHUYHOM CUCTEME 3aMUCHIBAETCA KaK
MOC/IeIOBATEIbHOCTD LM P MOC/IeITHETO Pe3y/IbTaTa JAe/IeHUs U
OCTATKOB OT JieJIEHHUsI B 0OPAaTHOM MOPSIIKE.

IIpumep: HYucno 571, mepeBecTH B BOCbMEPUYHYIO CUCTEMY

cuncnenwmsi: 571, =1073, 571 8
56( 71| 8
11 64 8| 8
8 7 8|1
3 o



[lepeBog uncen

epeBo4 AeCATUYHOIoO YMcna B
LecTHaAaLaTepPUYHYHO CUCTEMY

Ilns mepeBosia decAMUYHO20 HYUC1d 8 WecmHaduamepu4Hyo
CHCTEeMY ero HeoOXOMMO TI0C/IeZIOBaTeTbHO e/ TUTh Ha 16 110 Tex
I1OP, MOKa He OCTAHEeTCA OCTAaTOK, MEHBIIUMN UIU paBHbIN 15. Huciio
B LIECTHAALLATEPUYHOM CUCTEeMEe 3alUChIBAeTCS KAK
MOC/IeIOBATEIFHOCTH UMD MOC/IeTHErO pPe3y/IbTaTa Jie/IeHUs 1
OCTATKOB OT JieJIeHHsI B 0OpaTHOM ITOPsKeE.

Ilpumep: Hucno 7467, TiepeBeCTH B IIECTHAALLATEPUYHYIO
cucTemy cuuciaenus: 7467, =1D2B

7467 | 16

7456 | 46 |16

11 46 [29]16
4 16. 1

13



NEPEBOA YACEN U3 0BOUYHOW

CUCTEMbI B BOCBbMEPU4YHYIO

YToO6BI MEpeBeCTH YHCJIO U3 JBOUHHOU cuUCmeMbl 8
80CbMepPUUHYIO, €T0 HY)XHO pa3OUTh Ha TpUabl (TpOMKH udp),
Ha4YMHAs C MJIQJIIEro pa3psia, B Ciydae HeOOXOAUMOCTH
MOTIO/THUB CTAPIIYIO TPHALY HY/ISAMU, U KOKAYI0 TPUAZY 3aMeHUTh
COOTBETCTBYIOIIel BocbkMepuuHoU udpoi. [Ipu nmepeBoge
HeOOXOIMMO T0/Ib30BATHCSI IBOUYHO-BOCHMEPUYHOM TAOTHUIIEH:

2-Hasl 000 001 010 o11 100 101 110 111
8-Hasg | o 1 2 3 4 5 6 7
[Ipumep: HYucno IepeBeCcTU B BOCbMEPUYHYIO

CUCTEMY CHUC/ICHHAS:



‘; Mepesogancen ©

peBoA U3 ABOUYHOUN CUCTEMbI B
luecTHagUaTepPUYHyHo

Y1o0bI TIEpeBeCcTH YUC/I0 U3 J8OUHHOU cucmembsl 8
wecmHaduamepuyHyto, ero Hy)KHO pa3OUTh Ha TETPAZbI
(ueTBepKU 1TUP).

JIBOMYHO-1IeCTHAAIATEPUYHAS TaOIUIIA:

16-uag

2-Hadg

16-uag

[Ipumep: Hucno 1011100011, mepeBecTu B
IIeCTHAALATEPUYHYIO CUCTEMY CHUCTICHUS:

0010 1110 0011,=2E3,



— § IlepeBog uncen -

[lepeBOA BOCbMEPUYHOIO
yucrna B ABOUYHOE

Il nst IepeBo/ia 60CbMeEPUHHO20 HUCAAd 8 08OUHHOE
HeoOXOTUMO KaXKIyIo ITMPPy 3aMEeHUTH DKBHBAJIEHTHOM
er IBOUYHOU TPUAJOM.

2- 001 |010 |011 [|100 [101 |[110 |111
HasA

8- 0 1 2 3 A 5 6 7 |
Hadd

CUNCJICHUS:

531.=101 011 001,




[lepeBog uncen

| ,
LecTHaALaTepUYHOro Yymcna
B JBOUYHOE

lns nepeBojia wecmHaduamepuvHO20 YUcad 8 080UYHOe
HeoOX0IUMO KXAYI0 TPy 3aMeHUTh DKBUBAJIEHTHOH eid
OIBOUYHOU TETPAJON.

IIpumep: HYucno EES, - miepeBecTH B IBOUYHYIO CUCTEMY
CYMCJICHUS:

EE8, =111011101000,



' § [T |
epeBoJ, Yuces

epeBo U3 BOCbMepU4HOMU
CUCTEeMbl CYHUCIIEeHNS B
luecTHaauaTepuyHyro n obpaTtHo

[Tpu mepexojie 3 80CbMepPUUHOU CUCIMEMbl CHUCTAEHUS
8 wecmHaduamepu4Hyto 1 00paTHO, HeOOXOIM
IIPOMEXXYTOYHBIA MepeBO/T Y Ce/T B JBOUYHYIO CUCTEMY.

[Ipumep 1: Hucno FEA | mepeBecTH B BOCBMEPUYHYIO
CUCTEMY CUUCJICHUS:

FEA, =111111101010,=111 111 101 010,=7752,

[Ipumep 2: Hucso 6635, iepeBecTH B
[IeCTHAALATEPUYHYIO CUCTEMY CYUCIICHUS

6635.=110110011101,=1101 1001 1101,=D9D



W

B apeBHUe BpemMeHa, Korga nosisunack NoTpedbHOCThL B
3anncu Ynucer, KormyecTBO NPeaMeToB, n3obpaxanoch
HaHeceHneM YepTodeKk UnNu 3acevek Ha Kakon-nmMbo TBepaon
NMOBEPXHOCTW.

ApXxeonoramm HanaeHbl Takne «3annucu» Npu packonkax
KYINbTYPHbIX CNOEB, OTHOCALLNXCSA K Nepunoay naneonura
(10-11 TbiCSAY NET 00 H.3.).

B Takon cncteme npuMeHsINCcs ToNbKO OAWH BU 3HAKOB —
nanoyka. Kaxxgoe 4ncno obo3Ha4yanocb C NOMOLLbI CTPOKN,
COCTaBNEHHON U3 Nanoyek, KormmMyecTBO KOTOPbIX
paBHSANOCb 0603Ha4YaeMoMy 4uncny.



