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1. CucreMbl CUHCJIEHHS.
1.1 OcHOBHBbIE IOHATHS W ONIPeAeJIeHU.

ITon cucTeMoii cYMCIeHUsI TOHUMAETCS CIOCOO MPEACTaBICHUS JI0OOro 4Yucia C
TTOMOIITBI0 HEKOTOPOTO ajidaBUTa CHMBOJIOB, HA3bIBAEMBIX LIU(PAMH.

Bce cucTeMbl cuncieHus IeaITCs Ha MO3UIMOHHBIC M HEMTO3UI[UOHHEIE.

Heno3uuMOHHBIMHM CHCTEMAMM SIBIIIFOTCS TAKUE CHCTEMbBI CUUCICHHS, B KOTOPBIX
Ka)K[bIii CHMBOJI COXPaHSIET CBOE 3HAYEHHUE HE3aBUCUMO OT MECTA €T0 MOJI0KEHHS B YHUCIIE.

[IpumepoM HEMO3UIMOHHOM CHCTEMBI CUMCIIEHHS SABJSETCS pUMCKass cucrtema. K
HEJOCTATKaM TaKUX CHCTEM OTHOCITCS Haiau4due OOJIBIIOrO KOJIMYEeCTBAa  3HAKOB H
CJIO’KHOCTH BBITIOJIHEHUS apUPMETUUECKUX OTIEpaIlUid.

CucrteMa cuUMClIeHHs] Ha3bIBA€TCS MO3UIMOHHOM, €CJIM OJIHA U Ta XK€ nudpa uMeer
pPa3IMYHOE 3HAYCHHE, OMpPEACNAIoNnIeecs MO3UInue 1udpsl B MOCIEAOBATEILHOCTH HUDD,
M300paXkaroIieit Yuciio. ITo 3HaUeHUE MEHSAETCS B OJHO3HAYHOU 3aBUCUMOCTH OT MO3UIIUU,
3aHUMaeMoi (PO, 10 HEKOTOPOMY 3aKOHY.

[IpumepoM TMO3UIIMOHHOW CHUCTEMBI CUHUCICHHS SBJISECTCS JECATUYHAS CHUCTEMA,
HCTIOJIb3yeMas B IIOBCETHEBHOM KU3HU.

KomuuectBo P pasznuubbix 1udp, ynoTpeOIseMbiX B MO3UIMOHHOW CHUCTEME

onpeensieT Ha3BaHUE CUCTEMbl CUMCIICHUS U HA3bIBAETCSI OCHOBAHUEM CHUCTEMbI CUMCIICHUS
- [13 p ”.

B necatuunoii cucreme ucnoian3yroTcs necsats uudp: 0, 1, 2, 3,4, 5,6, 7, 8, 9; ota
CHUCTEMAa UMEET OCHOBAHUEM YUCIIO JECATb.

JIto60e unciio N B O3ULIMOHHON CUCTEME CUUCIIEHUS C OCHOBAHUEM [ MOXKET ObITh

NPECTaBICHO B BUJIE MOJUHOMA OT OCHOBAHHS P :
N=a.p“+a,p“'+..+ap +ap’+a,p'+a,p’+...(1.1)

3necb N - yucio, a- Ko3hduueHTs (MUQpPHl YKca), p- OCHOBAHHE CHUCTEMBI CUUCICHUS
(p>1).

HpI/IHHTO MNpeaACTaBJIAThL YKUCJIa B BUAC ITIOCIICAOBATCIIBHOCTH LII/I(l)p:

N=a.a

Qe . @a.a.a, ...

B »T0il mocnenoBaTeabHOCTH TOYKA OTACNSCT IEIyH0 YacTh YHCla OT JpOOHOM
(k03¢ HUIMEHTHI TPU TIOJIOKHUTEIBHBIX CTETCHSIX, BKIIoYas HyJb, OT KOA()PUIIMEHTOB MpHU
OTpUIATEIBHBIX CTENEHAX). TOUka OMyCKaeTCsl, €CJIM HET OTPUIATEIbHBIX CTeNeHEeN (YUCIo
1eJ10e).

B OBM nOpuMeHSIIOT TMO3UMLUMOHHBIE CUCTEMBbl CUHCIEHUA C HEACCATUYHBIM
OCHOBAaHHMEM: IBOUYHYIO, BOCbMEPUYHYIO, IECTHAALIATEPUUHYIO.

B amnmapatHoii ocHoBe DBM nexar ABYXHMO3UIIMOHHBIE AJIEMEHTHI, KOTOPhIE MOTYT
HaXOJUTHCS TOJBKO B JIBYX COCTOSIHMUSAX; OJHO M3 HUX obOo3nauaerca 0, a apyroe - 1.



[TosTOMy OCHOBHOW CHCTEMOU cuuclieHHs npumeHsiemMoll B OBM sBnsercss aBOUYHAS
cucrema.

JIBouyHasi cucremMa cumciaenus. Mcronssyercs nse nudpsi: 0 u 1. B nBowdHOoM
CUCTEME JTF000€ YHCIIO MOXKET OBITh MIPEACTABICHO B BHUJIC:

X =b,b,_, ..bb.b b, ,
rae b, nmu6o 0, mubo 1.

DTa 3amuch COOTBETCTBYET CYMME CTENEHEH uYuciaa 2, B3SThIX C YyKa3aHHBIMU
kod(ppunreHTaMu:

X =b, 2" +b, ,-2"" ' +...+b -2 +b,-2° +b - 2" +b - 27 + ...

Bocbmepuunas cucrema cuuciaeHusi. Vcnonb3yercs Bocemsb nmudp: 0, 1, 2, 3, 4, 5,
6, 7. VYmorpebnsercs B OBM kak BcmomoraTenbHas Uid 3amucH HUH(OpMAIMM B
cokpamieHHoM Buje. Jiug mpeacTaBieHus OAHONM IHUQPPHI BOCBMEPHUYHOM CHCTEMBI
HCIIOJIb3YETCS TPU JBOMYHBIX pa3psa (tpuana) (Taod. 1).

IlecTHanuaTepuyHass  cucreMa  cyucjaeHusl. J[ng  u3o0pakeHHsT  4dHcCen
ynotpebisrores 16 mudp. IlepBbie necsats mudp 31Ol cucTeMbl 0003HAYaIOTCs U paMu OT
0 1o 9, a crapmme mecth mudp — JaTuHckuMHu OykBamu: 10-A, 11-B, 12-C, 13-D, 14-E,
15-F. IlecrHaamarepuyHas CHCTEMa MCIIOJIb3YeTCS JJIs1 3amucu  WHopManuu B
COKpallleHHOM Buje. [ns mpencraBiaeHus OJHOW HUQGPHI MIECTHAALUATEPUYHON CUCTEMBI
CUYHMCJICHHUS MCIIOJIB3YETCS YeThIpPe TBOMYHBIX paspsiaa (terpana) (Tab. 1).

Tao. 1. Hau6oJ1ee BakHbIe CUCTEMbBI CUHUCICHUS.

JBonunas | Bocemepuu | ecatuunas | [llectHanuarepu
(OcHoBanue Has (OcHoBanue YyHas
2) (OcHoBaHue 10) (OcHoBanue 16)
8)
Tpua Terpan
JTbI bl
0 0 000 0 0 0000
1 1 001 1 1 0001
2 010 2 2 0010
3 011 3 3 0011
4 100 4 4 0100
3) 101 3) 3) 0101
6 110 6 6 0110
7 111 7 7 0111
8 8 1000
9 9 1001
A 1010
B 1011
C 1100
D 1101
E 1110
F 1111




1.2 IlepeBoa unces U3 OAHOM CUCTEMBbI CUMCJIEHHUS B IPYIYIO.

IlepeBon umces B JeCATHYHYI0 CHCTEMY OCYIIECTBIISICTCS ITyTEM COCTABIICHUS
CTCTICHHOTO ps/ia C OCHOBAaHHWEM TOW CHCTEMBI, U3 KOTOPOM HYHCIO TEPEBOIUTCS. 3aTeM
TIOJICYATHIBACTCS 3HAUCHUE CYMMBI.

IIpumep.
a) [lepeBectn 10101101.101, »"10"c.c. *

10101101.101, =1-2" +0-2° +1-2° +0-2* +1-2° +1-2* +0-2' +
+1.2°+1-2%4+0-27% +1-27° =173.625

0) [lepeBectu 703.04, —"10"c.c.

703.04, =7-8°+0-8"+3-8"+0-8" +4-87% =451.0625,,

B) [lepeBectn B2E .4, —"10"c.c.

B2E.4, =11-16* +2-16" +14-16° +4-16 " = 2862.25,, .
IlepeBoa mebIX AeCATUYHBIX YHMCeJ B BOCbMEPHYHYIO, IECTHAAUATEPUIHYIO U

ABOMYHYK CHCTEMbI OCYIIECTBIIACTCS IMOCJIEA0BATEILHBIM JICJICHUEM JCCATUYHOTO YHhciia

Ha OCHOBAHME TOW CHCTEMBI, B KOTOPYIO OHO TIEPEBOAUTCS, 10 TEX MOp, MOKA HE TMOTYyUUTCS

YaCTHOE MEHbBIIIEE 3TOr0 OCHOBaHHA. UHMCIO B HOBOW CHCTEME 3alMCBHIBAETCS B BHJIC

OCTaTKOB JICJICHUS, HAUMHASI C TTOCIICTHETO.

Ipumep.

a) IlepeBectu 181, —"8"c.c.

10

1818
176122
5 16

~_6 “

Pesynprar 181, = 265,.
0) [lepeBectu 622, —"16"c.c.

622|16
48 |38|16

142 322

128
6/

/
N14

8
2

Pesynbrar 622, = 26E,,.

* 3,Z[CCI> 1 B JaJbHEHUIIIeM Ipu OJTHOBPEMEHHOM HCIIOJIb30BAHNN HECKOJIBKUX PA3JIMYHBIX CUCTEM CHHCICHUA OCHOBAHUE CUCTEMBI K
KOTOpOﬁ OTHOCHUTCS YHUCIIO 6y,ZI€M YKa3bIBaTh B BUAC HUKHETO UHICKCA.



IlepeBoa npaBWIBLHBIX APo0eil U3 JeCATUYHON CHCTEMbI CYMCICHUS B IBOUYHYIO,
BOCBMEPHUYHYIO M IECTHAAUATEPUYHYIO CHCTEMbI CHUCJICHHS.

Jliia mepeBojia MpaBUWIIBHON JIECATUYHONW ApOOU B APYTYIO CHCTEMY 3Ty APOoOb Haao
[IOCJIEIOBATEIbHO YMHOXKaTh Ha OCHOBAaHHUE TOW CHCTEMBI, B KOTOPYIO OHA NEPEBOIUTCH.
[Ipu 3TOM yMHOArOTCS TOJBKO ApOOHBIE YacTu. J[poOb B HOBOI CHUCTEME 3alMCHIBAETCS B
BU/JIE LIEJIBIX YACTEHN MPOU3BEACHUMN, HAYUHAS C IIEPBOTO.

IMpumep.

ITepeBecTn 0.3125,, —"8"c.c.
0[3125 x 8

2 ‘5000 x 8

410000
Pesynbrar 0.3125, =0.24,.

3ameyanue. KoHeyHOU jJecsAiTUYHOM JpoOM B JPYrol CHUCTEME CUUCICHUS MOXKET
COOTBETCTBOBATh O€CKOHEUHas (MHOTIa Mepuoinueckas) 1poos. B 3ToM ciiyyae KOau4ecTBoO
3HAKOB B IMPEJCTABICHUU JpOOU B HOBOM cHUCTeMe OepeTcsi B 3aBUCHMOCTU OT Tpedyemoun
TOYHOCTH.
[Tpumep.
ITepeBectn 0.65,, »"2"c.c. ToUHOCTH 6 3HAKOB.
0|65x
2
3x2
6 x 2 PesynbraT 065, ~0.10(1001), .
2 x2
4x2
8 x 2
6 x 2

P OO R O

[ns mepeBoja HeNpaBWJIBLHOW NECATHYHON ApPOOM B CHCTEMY CYMCJICHHSA C
HeAeCATHYHBIM OCHOBAHMEM HEOOXOAMMO OTAENbHO MEPEBECTU LENYI0 YAaCTh U OTIAEIBHO
IpOOHYIO.

Hpumep. [lepeBectu 23.125,, —»'"2"c.c.

1) IlepeBeneM 11e1yro 4acTh: 2) IlepeBenemM TpoOHYIO YaCTh:
2|2 125x
3 0 |2
2112 25
2 |1 0 [x2
11512 S)
1 0 0 [x2

(@]

4122 0
1| 1
\21

9



Takum ob6pazom 23, =10111,; 0.125, =0.001,. Pesynbrar: 23.125, =10111.001, .

HGO6XOI[I/IMO OTMCTUTD, YTO LOCJIBIC YMCJIa OCTAIOTCA LICJIbIMHU, d IIPABHUJIbHBIC I[pO6I/I —
I[pO6$IMI/I B JIIOOOM CUCTEME CUHCIICHHS.

Jlns mepeBoia BOCHbMEPHYHOI0 WM HMIECTHAAUATEPUYHOrO YHCJIA B JBOMYHYIO
¢GopMy J0CTAaTOUHO 3aMEHUTH Kaxaylo 1udpy 3TOr0 4YHUCJIA COOTBETCTBYIOLIUM
TpeXpa3ps,IHBIM JBOMYHBIM unciioM (Tpuaoit) (Tab. 1) unu geTsipexpa3psagHbIM IBOUYHBIM
gucioMm (terpanoit) (Tab. 1), mpu »ToM OTOpachIBalOT HEHYKHBIE HYJIH B CTapUINX U
MJIAJUINX pa3psaaax.

[Ipumep.
a) 3 05.4 ,=11000101.1,;
o e e
011000101100
6) 7 B 2 . E , =11110110010.111,.
| Dy Uy VS [ W —]
0111 1011 0010 1110

1 mepexoga oT ABOMYHOM K BOCBMEPMYHOH (IIECTHAAUATEPUYHOHM) CHCTEMeE
MOCTYNAIT CIEAYIOMKUM 00pa3oM: JBHUrasch OT TOUYKHM BJIEBO U BIPaBO, pa30UBAIOT
JIBOMYHOE YHCJIO HA TPYNIBI MO TpU (YEThIpE) paspslia, IOMOJHSS MPU HEOOXOIUMOCTU
HYJSIMA KpailHHME JIEBYI0O M TMpaByl TpyIlmbl. 3areM Tpuaay (TeTpaay) 3aMEHSIOT

COOTBETCTBYIOIIEH BOCbMEPUUHOH (IIIECTHAAIATEPUYHOMN ) LIUPPOI.

[Tpumep.
a) [lepeBectn 1101111001.1101, —»"8"c.c.

001101111001.110100 = 1571.64,
—— T
1 5 7 1 6 4

0) [lepeBectn 11111111011.100111, —"16"c.c.

011111111011.10011100=7FB.9C,,
TF s

IlepeBog HM3 BOCHBMEPUYHOW B WMIECTHAAUATEPUYHYH) CHCTEeMY M OOpPaTHO
OCYILECTBIISETCA Yepe3 ABOMYHYIO CUCTEMY € ITIOMOIIBIO TPUAJ U TETPAL.
[Ipumep. IlepeBectu 175.24, —"16"c.c.

17 5.2 4 ,-1111101.0101, = 01111101.0101 ,
[ I G [ Wy W W —_—
001111 101 010100 7 D S

—7D.5,
Pesynbrar: 175.24, =7D.5;.

1.3 /IBonuHas apupmernka.

IIpaBuna BeIMOJHEHUS apUMETHYCCKHX JACHCTBUH HaJ JBOWYHBIMH YHCIAMH
3a1a10TCsl TAOJIMIIAMU IBOMYHBIX CIIOKCHUS, BBIYUTAHUS U YMHOKEHUS.



Tabmauia Tabmuia Tabmuma
IBOMYHOTO IBOMYHOTO JIBOUYHOTO
CIIOKEHUS BBIYUTAHUS YMHOXCHUS
0+0=0 0-0=0 0x0=0
0+1=1 1-0=1 0x1=0
1+0=1 1-1=0 1x0=0
1+1=10 10-1=1 1x1=1

HpHMep. BBITOJIHUTE CIIOXKEHUE JABOWYHBIX YHUCCII:
a) X=1101, Y=101;

CAUHMUIIbI
nepeHoca
11 S
X= 1101
Y=+_101
X+Y= 10010

Pesynbrar 1101+101=10010.

HpI/I CJIOKE€HMHU JBOWMYHBIX YHCCII B KAXKJIOM paspAAaC IIPOU3BOAUTCA CIOXKCHHUC HI/I(bp
clara€MbIX M IIEPEHOCA M3 COCCAHCTO MJIAAIICTO paspsad, €CJIM OH HMMCECTCH. HpI/I 9TOM

HEOOXOJMMO YYUTHIBaTh, 4TO 1+1 marOT HyJNb B JaHHOM pa3psje W SAUHUIY IepeHoca B
[ (14%00)111%078

6) X=1101, Y=101, Z=111;

1 e IMHUIbI
— i | I

nepeHoca
111

X= 1101

Y= + 101

Z= +_111

X+Y+Z=11001
Pesynbrar 1101+101+111=11001.

[Ipy BBIYMTAHMM JBOMYHBIX YHCE B JAaHHOM pa3psle NpH HEOOXOAUMOCTU
3aHuMaeTtcs 1 u3 crapuiero paspsiga. Jta 3aHuMaemas 1 paBHa IByM | JaHHOTO pa3psija.
[Tpumep. 3anansl nBonunblie uncia X=10010 u Y=101. Boruucnurs X-Y.

10010
~ 101
01101

Pesynprar 10010 — 101=1101.



YMHOKeHHe JIBOUYHBIX YHUCEN MPOU3BOAUTCS TO TeM >K€ MNpaBWJIaM, YTO W IS
JECSITUYHBIX C TIOMOIIBIO TAOIHI] TBOMYHOTO YMHOKCHUS U CIIOKEHHUSL.
Ipumep. 1001 x 101=7
1001
x_101
1001
1001
101101
Pesynprar 1001 x 101=101101.

JleJileHHe JIBOMYHBIX YHCEJI IPOM3BOJIUTCA IO TEM K€ IpaBWIaM, YTO W JUIA
necATUYHbIX. [Ipy 3TOM HCNONB3yIOTCSA TaOIHIBI JBOMYHOTO YMHOKEHUS U BBIYUTAHUS.
Ipumep.

1100.011: 10.01=?

1001
110001.1
~-1001  |1011
1101
— 1001

1001

1001
0
PesynpraT 1100.011:10.01=101.1.

Ynpasxcnenus 1.

1. ITepeBectu cneqyroye Yuciaa B 1€CATUUHYIO CUCTEMY CUUCIICHUS:
a)110111,; 6)10110111.1011,; B)563.44,; ) 721.35,; 1)1C4. A, ; €)9A2F .B5,, .
2. IlepeBectu cneayrouye yncia u3 "10"c.c B "2", "8", "16"c.c.:

a)463; 6) 1209; B)362; T)3925;  1)11355.

3. IlepeBectu cieayrouye yucia u3 “10"c.c B "2","8","16"c.c. (TOUHOCTh 5 3HAKOB IOCJIE
TOYKH):

a)0.0625;  6)0.345; B)0.225; 1)0.725;

n)217.375; €)31.2375;  k)725.03125; 3)8846.04 .

4. IlepeBecTH ClenyIONINE YKUCIIA B ABOMYHYIO CUCTEMY CUUCIICHHUS:

a) 1725.326,; 6)341.34,; B) 7BF .52A,,; 1)3D2.C,, .

5. IlepeBecTu ciienyronye 4nucia U3 OJJHOM CUCTEMBI CUMCIICHUS B APYTYIO:
a)11011001.01011, —»"8"c.c.;

0)1011110.1101, —»"8"c.c.;

B)1101111101.0101101, —»"16"c.c.; 1)110101000.100101, —»"16"c.cC..

6. [lepeBectu cneayronye Yuciaa u3 OJJHOM CUCTEMbI CUUCIICHUS B IPYTYIO:
a)312.7,—»"16"c.c.; 0)51.43, »>"16"c.c.;

B)5B.F, —>"8"c.c.; r)D4.19,, —»>"8"c.c..



7. 3agans! aBondHbIe ynciaa X U Y. Beraucaurs X+Y u X-Y , ecnu:
a) X=1101001, Y=101111;

0) X=101110110, Y=10111001;

B) X=100011001, Y=101011.

8. 3amans! nBonyHbIe yncia X U Y. Berancimts X*Y u X/Y |, ecnu:
a) X=1000010011, Y=1011;

0) X=110010101, Y=1001;

B) X=100101.011, Y=110.1;

r) X=100000.1101, Y=101.01.

2. OcHOBBI MAIIMHHOW apU(PMETUKH € IBOMYHBIMH YHUCIAMH.

JIro6as madopmanus (duciaa, KOMaHAbl, 3allUCH U T. I1.) TpeacTaBisercs B OBM B
BHUJIC€ JBOMYHBIX KOJAOB (DMKCUPOBAHHON WM MEPEMEHHOW MJMHBI. OTIEIbHBIC 3JIEMEHTHI
JBOMYHOTO Kojia, umeromue 3HadeHne 0 wiam 1, Ha3pIBalOT paspsaaMH WM OWUTaMH.
JIBOWYHBIN KOJI COCTOSIIIHNI U3 8 pa3ps 0B HOCUT Ha3BaHUe Oaiita. J[Jig 3amucu 4ncen Takxke
HCIIONB3YIOT 32-paspsaHblii  ¢opmaT (MaIMHHOE CJOBO), 16-paspsanbiii  Gopmar
(mostycnoBo) u 64-pa3psaanbiii popmat (IBOMHOE CJIOBO).

2.1 Koanl uunce.r.

B OBM B nensix ynpouieHusi BBINOJIHEHUSI apUPMETUUECKUX ONEpanuil MPUMEHSIOT
CHelUaabHble KOJBI JUISl MPEICTaBICHUs 4yucen. VMcrnonb30BaHue KOJOB IO3BOJIIET CBECTH
OMEpalMI0 BBIYMTAHUS 4YUCET K apU(PMETHUECKOMY CIIOKEHUIO KOJOB H3THX YHUCEN.
[IpumeHstOTCS NPAMON, OOpaTHBIM W JONMOJHUTEJbHBIM KoAbl yucenl. [Ipsmon kox
UCITONIB3YETCS JUIsl NIPEACTABICHUS OTPHULATENIBHBIX YHMCEJ B 3allOMUHAIOLIEM YCTPOWCTBE
OBM, a Takxke npu yMHOXEHUU U JeneHur. OOpaTHBIM W JIOMOJHUTEIBHBIA KOJbI
WCITONIB3YIOTCSL Il 3aMEHBI ONEpaliy BBIYMTAHUS OINEpPALMEH CIIOKEHUS, YTO YIPOIIAET
yCTpoicTBO apudmernyeckoro Osoka OBM. K komam BBLABUTAIOTCA —CIIEIYIOLIUE
TpeOOBaHUS:

1) Pa3psbl yucia B KOJIE )KECTKO CBA3aHbI C OMPEACICHHOMN pa3psIHON CETKOM.

2) Jlna 3amucu KoJa 3HAKa B Pa3psAHOM CETKE OTBOAUTCA (PUKCHUPOBAHHBINA, CTPOTO
onpenenaeHHbI paspan. Hampumep, ecnu 3a OCHOBY MPEACTABICHUS KOJA B3ST OJIUH OalT,
TO JUIsl IPEACTABIICHUS YKciia OyAeT OTBEACHO 7 pa3psiioB, a JUIsd 3allMCH KOJa 3HaKa OJUH
paspsia.

IIpsimoii koa. IIpssMoil KOJ JBOMYHOTO YHCIA COBHAJaeT MO M300PKEHUIO C
3aMKMChIO0 CAMOTO YKCIIA. 3JHAYEHUE 3HAKOBOIO pa3psiia sl MOJIOKUTEIbHBIX YiCeN paBHO 0,
a I OTpUIATENbHBIX uncen 1.

[Tpumep. B ciygae, koraa juist 3amucy KoJia BeIIENEH OuH OalT, 1y yucia +1101 mpsamoi
ko 0,0001101, g uncna —1101 npssmoit kox 1,0001101.

* 3HAKOBBHIM Pa3psI0OM OOBIYHO ABIAETCA KPAHHMI pa3ps B pa3psHOH ceTke. B manpHeIeM Py 3aIMCH KOJa 3HAKOBBIH pa3psil
OT UM(POBBIX YCIOBUMCS OTACIATH 3aIsATON. ECan KOMM9IecTBO pa3psIoB KoJa He yKa3aHo OyaeM IpeAroiaraTh, YTo MO 3alich
KO/a BBIJENICH OJIUH OaifT.



OOpatHbiii koa. OOpaTHBIA KO 7Sl MOJOKUTEIBLHOTO YUCia COBNAAAET C MPSMbIM
KozoM. J[7s1 oTpuiatensHOTO Yncia Bce MUGPHI YMciIa 3aMEHSIIOTCS Ha MMPOTHUBOTIOIOKHBIC
(1 Ha 0, 0 Ha 1), a B 3HAKOBBIN pa3psi] 3aHOCUTCS SIUHUIIA.

[Ipumep.
s aucna +1101 npsamoit kox 0, 0001101; obpatasiit kox 0, 0001101.
s ancna —1101 npamoit kox 1, 0001101; o6patusrit kox 1, 1110010.

JlonotHUTEeIbHBIA KOA. [ONOIHUTEIBHBIA KOJI ITOJ0KUTEIIBHOTO YUCiIa COBIIAIACT C
npsIMbIM KOJOM. [ OTpUUATENbHOrO 4YHMCia JOMOJHUTENBHBIN KOJ oOpasyercss MmyTeM
MOJIy4eHHs1 0OpaTHOTO KOJia ¥ 100aBIEHUEM K MIIAJIIIEMY pa3psiy €AMHUIIBI.

IIpumep.

Jns yucma +1101:

PSAMOM KOJI oOpaTHBIHN KOJ JOITOJIHUTENBHBINA KO
0,0001101 0,0001101 0,0001101

Jns uncma —1101:

PSAMOM KOJI oOpaTHBIN KOJ JOITOJIHUTEIBHBIA KOJT
1,0001101 1,1110010 1,1110011

2.2 Oco0eHHOCTH CJI0OKEeHUS YHCeJ B 00PATHOM M JIONOJHUTEJIbHOM KOAAaX.

[Ipu cirokeHNM YKces1 B JONMOJHUTEIBHOM KO/A€ BOSHUKAIOIIAsA €IMHUIA [IEPEHOCA B
3HAKOBOM pa3psijic 0TOpachIBaeTCs.

IIpyn cioxkeHun 4Yuceql B OOpaTHOM KOJAe BO3HMKAOIIAs €IMHMIIA [EPEHOCAa B
3HAKOBOM pa3psiie MpUOaBIsAeTCA K MIIaJILIEMY pa3psly CYMMbI KOJOB.

Ecnu pesynbrar apudmerrnueckux AeMCTBUM SBISIETCS KOAOM OTPUIATEIBLHOTO YHCIA,
HEeoOXxoAuMo mpeoOpa3zoBath ero B npsimoit koa. [Ipu 3Tom 00patHbIi KoA peoOpasyeTcs B
npsiMOM 3aMEHOM LHU(pP BO BCEX pa3psiax, KpoOME 3HAKOBOIO, Ha MPOTHBOIOIOXKHBIE.
JlonomHUTENBHBIN KO TpeoOpa3yeTcsi B MPsIMOM Tak ke, Kak U 0OpaTHBIM, C MOCIEIyIOUUM
npuOaBIE€HUEM €IMHULIBI K MIIAJIIIIEMY Pa3psLy.

IHpumep.

Cnoxuth X 1 Y B OOpaTHOM U JIOTIOJHUTEIBHOM KOJaX.

a) X=111, Y=-11;

1) Croum 4yuciia, noJib3ysiCh MPaBUIAMH IBOMYHON aprU(METUKHU:

X= 111
Y= - 11
X+Y= 100
2) CnoxuM 4ucna, UCIoab3ys KOJbL:
[Tpsimoit ko Cnoxenne B 00paTHOM CioxeHue B JIOIIOJIHU-
KOJe TEILHOM KOJIE
Xnp=0,0000111 Xo5p= 0,0000111 Xion= 0,0000111
Yp=1,0000011 Y o5,= 1,1111100 — Y son= 1,1111101
1 0,0000011 1)0,0000100
| +1 oTOpacsIBaeTCs
(X+Y)oop= —0,0000100 (X+Y)n= 0,0000100

Tak KakK



pe3ysibTaT  CIOXKCHHS  SBISETCS  KOJAOM  IMOJIOXHUTelbHOTo yucia (3Hak 0), To

(X+Y)osp=(X+Y) 1or=(X+Y)rp -
0) X=-101,Y=-11;

1) Ciioxum vuciia, noyib3ysCh NPABUIAMH IBOMYHON apU(PMETHKU:

X= - 101
= - 110
X+Y= -1011

2) CoXuM YuCIa, UCTOIb3Ys KOIbI:

[Ipsmoii kox ~ CroxeHue B 0OpaTHOM KOJIe Cro)xeHue B JONOJIHU-
TEJIBHOM KOJIC

Xnp=1,0000101 Xoop= 1,1111010 Xon= 1,1111011
Y,,=1,0000110 Y op= 1,1111001 — Y ron= 1,1111010
11,1110011 1)1,1110101

> +1 0oTOpackIBaeTCs
(X+Y)osp= 1,1110100 (X+Y)on= 1,1110101

Tak kak cymMma sIBJI€TCS KOAOM OTpUUATENBHOrO uMcia (3Hak 1), To HEOOXOAUMO
NIEPEBECTH PE3YJIbTATHI B IPSIMOM KOJI:

a) U3 oOpaTHOTO KOJia

(X+Y)osp=1,1110100 - (X+Y),,=1,0001011;

0) 13 JOTOJHUTEIHLHOTO KOJ/Ia

(X+Y)zon=1,1110101 - (X+Y),,=1,0001010+0,0000001=1,0001011.

Takum o6pazom, X+Y=—1011 u nomydeHHbIN pe3ybTaT COBMAAET C OOBIYHOM 3aITUCHIO

2.3 MoaunduurpoBaHHble 00PaTHBIH U A0NMOJTHUTEIbHBIN KO/bI.

[Ipu nepenoaHeHun pas3psiAHON CETKH, MPOUCXOJUT NEPEHOC €IWHUIIBI B 3HAKOBBIN
paspsii. OTO MPUBOJUT K HEMPABUIBHOMY pe3yJbTaTy, MPUYEM IMOJOXHUTEILHOE YHUCIIO,
MOJIyYHBIIIEECS B pe3yibTaTe apu(dMETHUECKOW omeparid MOXET BOCIPUHHMATBCS Kak
oTpuIlaTeIbHOE (Tak Kak B 3HAaKOBOM paspsije "1") u Hao0opoT.

Hanpumep: X= 0,1010110
Y= 0,1101000
X+Y=1,0111110

3neck X U Y — KOJABI MOJOKUTENBHBIX yncell, Ho OBM BocnpuHHMaeT pe3ynbTaT X
CJIOEHHUS KaK KOJl oTpuiareiapbHoro yucia (“1” B 3HakoBOM pazpsiae). s oOHapyxeHus
MEPENOJIHEHUS] Pa3pPsIAHON CETKH BBOASTCS MOAU(PUIUPOBAHHBIE KOBI.

MoaupuuupoBaHHbI 00paTHBIN KOJ — B HEM 0] 3HAK YKCJIa OTBOAUTCS HE OJUH,
a nBa paspsjaa. dopma 3amucu 4ucesl B MOJU(PUIIMPOBAHHOM OOpPaTHOM KOJE BBITJISIUT
CIIeIyIONUM 00pa3oM:
1) 175t TOJOKUTENBHOTO YUCTIa
X=X, X,X, ... X,; X =00,X,X,X; ... X, ;

2) [ OTPHUIIATEIIBHOTO YKCIa



X=X,X,X, ... X,; X =11, X, X, X, ... X, )
T.C

n? 06 p n
(O603Ha‘{eHI/Ie X uwurtaercsa “He X7,
x =0).

B moaudumupoBanHoM o00paTHOM W MOAU(PUIIUPOBAHHOM ONOJHUTEIHLHOM
KOJIaX MOJ 3HAK YMCJIa OTBOJAUTCA HE OJMH, a ABa pazpsaa: "00" cooTBeTcTByeT 3HaKy "+,
"11" — 3naky "-". JIrobas apyras komOunanus (“01” wiu “10”), momyyuBIIasics B 3HAKOBBIX
pa3psiiax CIY>KUT NMPHU3HAKOM IepenoJiHeHusi pa3psiaHoii cerku. CIOXEHHE YuCeNl B
MOAUGUIMPOBAHHBIX KOJAaX HUYEM HE OTJIMYAETCS OT CIIOKEHUSI B OOBIYHBIX OOpaTHOM U
JTOTIOJIHUTEILHOM KOJIaX.

PaccmoTpuM mpenbiaynuii mpuMep, BBINOJIHUB CIOXEHHE B MOAU(MUIIMPOBAHHOM
oOpaTHOM KOJI€e:

X= 00,101011
Y= 00,110100
X+Y= 01,011111

B OBM B mnporecce paboThl 00a 3HAKOBBIX pa3pslia cpaBHUBarOTCSI. B ciydae

MOSIBJICHUS MTPU3HAKA NIEPENOJIHEHHS MalllMHA OCTAHABIIUBACTCS.

., ecnmu X=0, o X=1 u HaobopoT, ecau X=I1, TO

MoaupuuupoBaHHBIN JONMOJHUTEJIbHBIH KOJ TaK)KE pPACCMATPUBACT JIBA 3HAKOBBIX
paspsaa, a BO BCEM OCTaJIbHOM HHUYEM HE OTJIUYAETCS OT OOBIYHOTO JIOMOJIHUTEIBLHOTO KOJa,
TO €CTh:

1) 715 TOJIOKHUTENBHOTO YUCTIa
X=X,X,X, ... X,; X =00,X,X,X, ... X, ;

n don n

2) 17151 OTPULIATETBLHOTO YHCIIa
X=X,X,X; ... X,; X =11,X,X,X, ... X,+0,000. .. 1;

n oon

IHpumep. {aner nBa yucna: X=101001 u Y= —-11010. CoxuTh uX B JONOJHHUTEIBHOM H
MOJIU(PUIIMPOBAHHOM JOMOJIHUTEIEHOM KOJIaX.

1) [lepeBenem X u Y B JOMOTHUTEIBHBIN U MOJUMDUITMPOBAHHBINA JOTIOTHUTEIBHBIN KOJI:

OObuHas OOpatHbIf KOJ JlonoHUTENbHBII
3aInch KO/
X=+0101001  X,,=0,0101001 Xn=0,0101001
Y=-0011010  Y,;=1,1100101 Y on=1,1100110

OObruHas Mona. o6patHbIf Mogn.
3aInch KO/ JOTIOJTHATEITLHBII
KOJ
X=+101001  xJ,,=00,101001 x,,=00,101001

v)s,=11,100101 y» ,=11,100110

J0 1

Y=-011010



2) BbImoHuM CloKeHue:

Xon= 0,0101001 v 00,101001
Y ron= 1,1100110 Y= 11,100110

v/ 1)0,0001111 . 1)00,001111

0oTOpackIBacTCs

oTOpackiBaeTCs (X+Y) ;[onz 00,001111
(X+Y),0n= 0,0001111

[lepenosiHeHus HET (B 3HAKOBBIX paspanax “00’), mo3ToMy pe3ynbTaThl, MOJy4YEHHbIE
B 0OBIYHOM M MOJAMGUIIMPOBAHHOM KoJ1ax coBmagaroT (X+Y=1111).

Ynpasxcnenusn 2.

1) 3anucarp 4KCiIO B IPSIMOM, OOPAaTHOM U JOTOJHUTEIBHOM KOJIax:

a) 11010; 6)-11101; B)-101001; 1)-1001110.

2) IlepeBect X U Y B mIpsiMOil, OOpaTHBIA U MOMOJHUTENbHBIA KOJBL. CIIOXHUTh HX B
o0OpaTHOM M JIONOJIHUTEIbHOM Kojax. Pe3ynpTaT mepeBecTtd B mpsMoil koa. IIpoBeputsb
MOJIyYEHHBIN pe3ysbTaT, M0JIb3YsICh IPAaBUIaMH IBOMYHON apU(PMETHKH.

a) X=-11010; 06) X=-11101; B) X=1110100;
Y=1001111; Y=-100110; Y=-101101;
3)
r) X=-10110; n) X=1111011; e) X=-11011;
Y=-111011; Y=-1001010; Y=-10101.
Cmoxutp X u Y B MOAM(GUIHUPOBAHHOM OOpaTHOM U  MOJIUDPHUIIMPOBAHHOM

JTOTIOJIHUTENIBHOM BOCBMHPA3PAAHBIX KOJAaX. B ciyyae mosiBIEHHs NMPU3HAKa MEPETIOJTHEHUS
YBEIIMYUTh YHCIIO Pa3psaoB B KOJAX U MOBTOPUTH CYMMHUpPOBAHHE. Pe3ynprar repesectu B
MpsIMOM KO Y POBEPUTH, NOJIb3YACh MPAaBUIIAMH IBOUYHON apU(PMETUKH.

a) X=10110; 0) X=11110; B) X=-11010;
Y=110101; =-111001; =-100111;

r) X=-11001; 1) X=-10101; ) X=-1101;
Y=-100011; Y= 111010; Y=-111011.

3. ®opmbl npeacTaBaeHus yncea B IJBM.

[Ipn npoektupoBannun OBM, CO30aHMM HWHCTPYMEHTAIBHOTO W MPHUKIATHOTO
NporpaMMHOro  obecriedyeHus  pa3pabOTUMKaM  MPUXOJUTCS  pelaTb  BOMPOC O
npeactaBieHud B OBM uncnoBbix qaHHbIX. /(7151 pemiennst O0NbIIMHCTBA MPUKIAAHBIX 3324
OOBIYHO JOCTATOYHO HMCIIOIH30BATh LIEJIbI€ U BEIIECTBEHHBIC YUCIIA. 3aMHUCh LIEJTOYUCICHHBIX
JAHHBIX B 3allOMHHAONIEM ycTpoiictBe OBM He npencraBisieT 3aTpyAHEHUH: YHCIIO
IIEPEBOJUTCS B JBOMYHYIO CHUCTEMY M 3alMCBhIBAeTCs B MNpsMOM Koxe. Jluamason



MPEJCTABISIEMBIX YUCEI B ATOM CIy4ae OrPAHUYMBACTCS KOJIMYECTBOM BBIJICICHHBIX JIS
3amucH pas3psAoB. [[s BeleCTBEHHBIX TaHHBIX OOBIYHO MCIIOIB3YIOTCA JABE (DOPMBI 3aMKCH:
yucio ¢ puxcupoBanHoi Toukoi (UDT) u uncno ¢ maBaromieit Toukoi (UIIT).

3.1 Yncaa ¢ pUKCMPOBAHHOM TOYKOI.

®dopMma 3anucu 4ucia ¢ (PUKCUPOBAHHOW TOYKOW HMCIOJIb30BaJach B OCHOBHOM Ha
paHHUX JTamax pPa3BUTH BBIYUCIUTEILHON TEXHUKH. 3alHMCh 4yuciIa ¢ (DUKCHPOBAHHOM
TOYKOM OOBIYHO MMEET 3HAKOBBIN U 1IU(DPOBOI paspsanbl. DUKCHUpOBAHHAS TOUKA O3HAYAET,
YTO Ha JTame KOHCTpyupoBaHuss OBM ObLIO ompeneneHo, CKOJBKO W KaKhe pas3psibl
MaIIMHHOTO CII0OBA OTBEJEHBI MO/ M300pakeHHe 1eJI0N U IPOOHOM yacTel yncia. 3amsTas B
pa3psAHON CETKE MOKET ObITh 3a()MKCHPOBAHA, B MPUHIIUIIE, TOCIE JTI000TO paspsia.
[Ipumep.
Sueiika c 11e10i 1 IPOOHOM YaCThIO.

0 1 2 3 4 5 6 7 8 9 1011 12 13 14 15

NN . | LT T e

272
3HaK [enmas gactb Hpo6Has yacTh
qyucia (n pa3psi0B) (m pa3psiI0B)

Kak gacTHblif cnydail yucna ¢ (pUKCUPOBAHHON TOYKOM, MOXET OBITh PacCMOTpPEHA
3aMKCh LEIO0ro 4ucia (B 3TOM cllydyae BCe pa3psbl, KpOME 3HAKOBOT'O, UCIOJIBb3YIOTCS IS
3arCH 1EJI0N YacTH).

Sldelika ¢ 3aIMCBIO IEJIOT0 YHCIIa.
01 2 3 45 6 7 8 9 1011 12 13 14 15

,T\ ot ot 20

3HaK [Mudposeie pazpsiab (n)
yucia
K nocroumHcTBamM uCHoONb30BaHUsT YuCET C (PUKCHUPOBAHHOW TOYKOHW OTHOCSTCS

IMPOCTOTA BBLIITOJHCHUA apI/I(bMeTI/I‘{eCKI/IX onepauuﬁ N BBICOKAasA TOYHOCTH 1/1306pa>1<eH1/I$[
yucen. K HEOOCTAaTKaM — HEOOJIBIITION AWalia3oH IpCACTaBICHHUA YHUCCIIL.

3.2 Yucaa ¢ miaBamomei TOYKoi.

Jlns  mpencrtaBieHuss 4ucen ¢ 1oiaBaromied  toukou  (YUIIT) wumcmomwiyercs
nosrysorapupmMuyeckasi opma 3amucy Yucia:
N =+mq*P
rie (— OCHOBaHUE CUCTEMbI CUUCIICHUS, + P — MOPSAIOK Ynuciia, M— MaHTucca uyncia N .
[TonoxxeHue TOUKM ompeiaessieTcs 3HaueHweM mnopsjaka pP. C u3aMeHEeHHeM MopsaKa

TOYKa NepemMeniaeTcs (MI1aBaeT) BIEBO WM BIPABO.



IIpumep.
125, =12.5-10" =1.25-10* = 0.125-10° = 0.0125-10* =...

Jns ycTaHOBIIEHHSI OJHO3HAYHOCTH IPHU 3aIlUCH YUCET NMPUHATA HOPMAJIHU30BAHHAS
¢popma 3amucum umcesa. MaHTHCCa HOPMAJIM30BAHHOTO 4YHCIIA MOXET H3MEHSTHCA B
nuarmasone: 1/q <|m/<1. Takum 0Opa3oM, B HOPMAIM30BaHHBIX YHCIaX HU(pa IOCIe TOUKH

JIOJKHA OBITH 3HAYAIIEH.

IIpumep.
0.0832-10° = 0832-10?

HCHOPMAJIN30BAHHOC HOPMAJIM30BAHHOC
qucCJiIo qucCJIo

Jlist IpencTaBiIeHUS YHCENT B MAIIMHHOM CJIOBE BBIICIISIOT TPYIIBI Pa3psaoB s
M300pakeHUs] MAaHTUCCHI, MMOPSJIKA, 3HAKA YUCIIA U 3HaKa MOPsIKa:
a) mpeCTaBlIEHUE Ynces B popMaTe MoIyclioBa

01 2 3 45 6 7 8 9 101112131415

1

L
3nak 3Hak [lopsook p Mantucca m

m p (4 pa3psana) (10 pa3psnoB)
0) npenacraBiaeHue yncen B (popmate cioBa

0 1 2 3 456 7 89 31
N
3nak 3Hak Ilopsamok p ManTucca m

m p (7 pa3psiioB) (23 pazpsina)

Hawunbonee tunmano npencrasienue YIIT B hopmare croa (32 pazpsina).
[Tpumep.
a) Yucno A=4,, =100, = 0.1-10" 3anIKChIBACTCS B TYCHUKY CICTYIONIMM 00pa3oM:

0 1 2 3 456 7 8 9111 31
0

0j0j0({0J/0]0|0]2]1|1]|0]|0 ... |10

3Hak 3Hak [Topsnok p ManTtucca m

m p (7 pa3psizioB) (23 paspsna)



6)Uucno A=-35, =-11.1, = -0.111-10"

01 2 3 456 7 8 9 11112 31
0
[1]ojofojofofofajof1jaf1[Of...] O |
3Hak 3Hak [Topsanmok p ManTucca m
m p (7 pa3ps10B) (23 paspsna)

MakcumanbHBIM YUCJIOM NPEACTaBUMBIM B (hopMate ciioBa OyAeT
A=(0111.110""1), = (1-2'¥"),,
23

01 2 3 456 7 8 9 11112 31

0
[oJojJafafafafafajafajafafaf...] 1 |
3Hm3Hp [Topsnok p ManTucca m

MuHMMaTBLHBIM  YHUCIIOM M3 BO3MOXHO TMpEACTaBUMBIX B (opmare cioBa Oyner
A=(-0111.110""), = (-1.2"")
23

01 2 3 456 7 8 9 11112 31

0
ijoj1j1j1141(1j1)1j1(1j1}...11
3H m 3Hp [Topsanmok p ManTucca m

MuHUMaNbHBIM 11O MOAYJIIO, OTIWMYHBIM OT HYJId W HOPMAJIHN30BaHHLIM 6leeT

A: (0.1_1071111111):Z — (% . 27127):LO — (27128)10 .

012 3 456 7 8 9 11112 31
0
ofj1p1(1j1)1{1}1{1y1/0{0[0|...] O

I 1

3Hm3Hp [Topsinok p ManTtucca m




TakuM o00pa3oM, YHWCIa C ITUIABAMOIICH TOYKOH TO3BOJIAIOT YBEIWYUTH JUANA30H
00pabaThIBAEMBIX YHCEII, HO MPU 3TOM TOYHOCTH H300PAKEHHS YHUCEN ONPECIIACTCS TOIBKO
pa3psaMi MAaHTHCCHI B YMEHBIIIACTCS 110 CPABHEHHUIO ¢ YUCIIaMU ¢ (PUKCHPOBAHHOW TOYKOM.
[Tpu 3anucu yucna B hopMate ClioBa JUara3oH MPEACTaBUMBIX 4ucen OyaeT oT —1-2'% 1o
1-2% (2127 ~ 1038), a TOYHOCTb OINpPEACNAThCS MaHTUCCOM, cocTosimer u3 23 paspsios.

To4yHOCTHP MOXET OBbITh IMOBBIIIEHA MyTEM YBEIMYEHHS] KOJUYECTBA Pa3ps/iOB MAHTHUCCHI.
OTO peanusyeTcs MyTeM MNPEACTABICHHS YMCEN C TaK Ha3bIBA€MOW JTBOWHOW TOYHOCTHIO
(ucronb3yercs GpopmaT ABOHHOIO CIIOBA):

01 2 3 1 11 3 01 31
1 2 3 1
N
3nak 3Hak Ilopsamok p ManTucca m
m p (10 pa3psinoB) (52 pazpsna)
Jumepamypa.
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