
a OpEHu3aq{tra Ha u3q,lcnMrenHara o6pa6orKa Ha Naxpo'xuao ce

cBlp3Ba c npxnoxHr4t acnefi B o6u.l!re c'|ytai, (oMnbrbpHaTa o6pa6oi€ e

clsxynHocT oT npoqeaypr,,, !€ntnHtBaH[ Ha.q florol]n or aaHHln. npoqeaypure

c€ peanu3[paT Ha 6a3ala Ha oTAenBu anrcprrMl4, quero o6eall,{eHxe ce

pasrner(aa xaTo tbteH araopumE^t Ha (oMnErLpHaTa o6pa6orxa. 3a HeroBoTo

onr€aHMe e Heo6xoll,rMo aa ca ,l3BecrHt4 olAen8rre anrcpuTMu a, u ycnoBucra

3a rixHoTo axTranpaHe.

npeacraBiHero Ha MHoxecrBoro or 3aaaqu (oraenHo anrcpx ,rl4) Moxe ae

craHe '{pe3 Hacoqeh m3Q - Eb3MoxHxre npexoau Me)llqy oTAenHxre 3ala'{x

(Bbpxosere B DaQa) ce onvcBar qpe3 Marprqa Ha Bp!3nure (Han,lqHure pe6pa

MexAy Blprosere). TaxoBa +opManmlrpaHo onrcaHue ce $pu'ea zpaboea

cxeMa Ha anzopumbv [cA). np, aerepMu|rpaHuc noaxoa 3a u3cneaBaHe 8a

(oMnpTlpHara o6pa6onra ce aeouHupa 6yteBa Ma-rpkqa Ha sp!3xrre L=(li) ,

GAero l,=1 {axo xMa $H+opMaqrloHHs spBxa) { lr=0 (arc HtMa EpHxa) Ta3!r

Marpvqa Moxe aa ce 3non3Ba 3a npeo6pa3ysaHe Ha lt3xoaBara TCA 3

nodpedeHa fCA,6 xotro rH+opMaqMoNHo'He3aBucr'rMl'1 ElpxoEe or ea6H paHr

ca o6eAuHeHu B o6q cnoi ($rr. 1.12). 3aAagrre or AaAex cnori Morar Aa ce

noaper{aaHero Ha s}pxoBere or rpa$a craBa no npaBunaral

- BlpxoBere or nlpBut cnoi HeMar npeaLlecrseHxqu, a Elpxosere or
nocneaHre croi HeMar HacneaHuqrii

- BrpxoBere, BxrrcqeHu B o6ul cnoi ktMar cBlpsBaqlt pe6pa

Cnoesere s noapeaeHara TcA ca $opMrpaHn GtnacHo npoqeaypara:

1. Bcu,rx$ HaqanHu Bl,pxoBe (6e3 npeaurecrBesrqr.r) ce HoMepupar nrpan $

ce BxnoqBar B ctro, (1)

2 nopele' splx ce HoMepvpa (noAnexx Ha BxnlocBaHe rhM texyq cnoi)

a{o Bcrc\, Hero€v nperu€crBe.rur4 ca Be'{e HoMepdpaHx (B\nloqeH, 6

3. BrpxoBele Kouro noAnexar Ha NoMepupeHe, ca HenocpeAcrBeH,

Ha€neAHrlr.le Ha Beqe roMepnpaBu BLpxoBe

noapeaeHara fCA no3Bontsa aa ce u3encntr aLnxrHhre x 6poe Ha

6cu'.{(!r sb3MoxHr4 nrruqa B rpaQa, npeacraBnqv Bl3MoxH$re

14H$OpMaqIoHHrl npoqedu s l(oMnlorbpHaTa o6pa6ofta
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fnaea emopa
Opeaxusa4un na KoMnKtm'bpHama o6pa6omxa

2.1. noflgTxe 3a MaurHHa aprrMerrKa

2.1.1. npeAcraBrHe Ha xH$opMaq.rqra B KC

t,Hchop^taquema, npeAcra8rHa 6 XC, Moxe Aa ce pa3me\qa xaro
qxcnoBa (3a npeAcraBeHe Ha .rucno8$ AaHHr) x c!4MBorHa (3a npeAcraBiHe Ha

rexcroBa xH+opMaque, Bxno,rBauta 6yxsrr, quopM y cnequanHo 3Haqo). npr
npeAcraBrHero ce ,r3non3aa a36yxa A={N,S}, xosro BKnoqBa ABe
noAMHoxecrBa: Ba qrQpfie N=(0,1 ..., p'1) t1 Ha pa3peueHure o4MBonu

S={s,, . , sr) . l\,1ou.{Hocrra na a:6yxara lA =p+k 3aBucy or npreror MexaHM3lM
3a KoAupaHe (xoA, ALnxrHa Ha AyMara HaqyH) u e carp3aHa c rHap (oAoBo

npocrpaHcrBo (crBxynHocr oT Bcugl(r,i B!3MoxNl, KoaoBn KoM6uHaqru)
6a3oeume uH$opMaquoHHu edu{urlu 6 KC ca cneaHurc
. 6un - v,Hoopuaque 3a eneMeHTapHo cb6u e c pasHosepoerHocreH

r,r3xoA {0 1};

. 6aim - Mv,H/'ManAa aapecrpyeMa eaxHrqa (8 6xra) konro e ocHoaHa

. none - rpyna aI n 6aitra, Kor4ro ce aApecypar eAHospeMeHHo qpe3

a.qpeca Ha nhpBxr (neBh9) 6ar1;
. MauuHHa dyMa * crpyKrypHa earHuqa 3a Bcaka KC. onpeaenrqa

SopMara Ha AaHHrre.
npedcmaegHe Ha uhcpop*equrme - npeBplu.taHe Ha AaHHqre (ql,cnos$

cxMsonHr) ,ape3 clorBerHa (oArpau{a cucreMa x pa3nonaraHe Ha xoAupaHr,4re
quQpx u cuMaonu B nofera c Qql(cl,paHa ArnxrHa (onpeAener r Nap SopMar
Ha aaHHrre).

MauuHHama o6pa6omxd e cBlp3aHa c ia,i.Hrc(oro Hrao Ha

xoMnprlpHara o6pa6orxa s npoqecopa la gopMupa r.Hap. MauruHHs

apxrMerx(a - apurMerrlqNy ocBoa14 3a npeAcraarHe, npeo6pa3y6aH6 u

o6pa6orBaHe Na AaHNrre OcHoBHrire npo6neMr. csrp3aBu c noAAbpxaHe Ha

MauruHHara apyrMery(a (npeAcraBcBel,1 o6pa6orKa Ha AaHH ) ca cneAH,trc:
- - nprmoxeHue Na bpoiHf clacreMla 3a npeAcTasrHe Ha lrcnara B KC l,

lr3Bbpr!BaHe Ha apr{TMeTuqH'1 AeicTB149 c tsx
- r3non3BaNe Na Maul,.HH,4 (oAoBe 3a npeAcraErHe ria npeo6pa3yBaHure

Aeo,rqHr.r cr,4cna cbc 3BaK u onepxpaNe c rrx
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- 3AAAAaHe Ha sOpMarH 3a npeacraBrs€ Ha pa3n,arH$ no Trn aaHsr (qen6,
peansu, aeceruqHM, crMBonHh)l

- nprlnoxeHre Ha xoHTponupau.llt r,l xoprrvpaqr xoaose npu npeacraBqHe x
o6p€6or€ Ha AaHHMre:

- opraHr3aqrr Ha MaufiHHara o6pa6oi{a B npoqecopa Ha Kc, cBlp3aHa c
ocurypiBaBe Ha mnrnHeHxero Ha onepaqrlre u rrxHoro ynpasneHre

2,1,2,Bpoi.Evt cyicteMx x npeBpbqaHe Ha lrcnara

6poi4u cucmevu

SpoiHaTa cucrerMa (6C) e cbBKynHocr or a36yxa I npasuna 3a
npeafiaBeHe Ha nponsBonHo !ycno qpe3 eneMeHTuTe Ha a36ykara. oc(osHyre

a) n@uquoHHa EC (nEC) - croiHocrra Ha aceff pa3pqa Ha grcnoro ce
onpeaenr or: a6conbrHara cToriHocr Ha qr+parai Mscroro s 3anucal
ocHoaaE "p" Ha 6C,

6) Hen@uquo\Ha 5C (HBC) - croriHocira Ha oiAenHure pa3peAu He
3aBnc9T OT MnCtOrO liM A 3an$Ca Ha qrrcnoro, T.e. cToliuocTta Ha gucnolo ce
onpeAeni 01 HoMrHanHara croiHocr Ha qrclpnre (np,!Mepx: plrMcxara 6c,
H6C c ocrarbqHla knacoBe u Ap.).

O6qoro npedcmeeeHe Ha qucno s nEC Moxe Aa ce AaAe (tc cneA|ure
Tpl, 3antca, xor4To ca exBrBaneHTHrl

l1l 1\"1 = a,.p" + a,.t p't + ... + a,pt + ar.po + o,p' +.+a-,n"
- -l_tzl Nt= La t.p l

l3t Nr = a,,a,,.t .

B 3aBucxMocr oT ocHoBara "p" s KC HaMlpaT nprnoxe|ue aBol,qra (p=2 x
A={01}), ocMuqxa (p=8 Ia A:(0,1, ..., 7}), AecerNHa (p=10 

'1 
A=(0,1, , 9}) 6

LlecrHaAecerrHHa (p=16 r A:{0,1, ..,9, A,8, C, D, E, n) nEC. flphMeqr ca
noxa3aHu B rc6n.2.1. Tpr5aa Aa ce or6enexr, 9e ocMlrqHara 6
uiecrHaaeceTl|ql,ara n6c ca cBrpsaH[ c aaolnllHara qpe3 p=2r (ra6n 2 2)

n6c PB.}pHam 3anuc
(oc4o6un. ca € decenue'a IEC)

ll r00. r 1 2a +1.21+1 22 +a.21 +O 2o+1.2 1 245
34.4 3.Er+4.80+4 81 2']5
28s 2 1Or.8 1Oo+5 101 2Ea
1C a 1.16j+c 160+816j 28.5

24
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2
2 3 5 6 I 9 10

2 E 16 32 64 12A 256 1024

npeepbqa{e Ha qucnama

l43non3BaHeTo Ha pa3rhqHx nEC sanara npeo6pa3ysaHe ra ,ixcnara or
:i.:-"_1.1:1-" 

nEc c ocHosa p u c a36y(a ao_n1. .' a,t" qpy,; nsclc a3oyta A" /bt. ,J npeo6pa3yBaHero Ha ,{rcrara ornpor3BonHa n6C B AecerncHa nEC Moxe Aa craHe qDe3 r Hap. anroprrBM Ha
ul ce Ha npelcraseHrf, no_.ope 3anrc /t/. HanprM€p1oal/ = 12'+O2.r't 2'-1.2u = 11r 3a o6Llrc cnyvan "" np"roo ,r"*y

fipol,438onHi, nEC ce nprnarar anropxrrM, oTAenHo 3a qrnaTa ra sa gpo6naragacix oT 3antca Ha qrcnaTa npeacTaseH, no_aony.

(a) npeo6pa3yBaHe Ha q€n, ercna

^-..-l_"y, " 
3aAaAeHo qrcno No a"p..o-..0^ _ .a,.p _a,..p,. B nEC cvLnuBd p, xoero rpcoBa Aa ce npeAcraBx B Apyra n6C c ocHosa ,a,x6ro

e"cnolo \ b"{-b".,{' ' - !,.n, b.qo. ioan* .";; ;;;"'";-;;
:T::r-":f: BbB BvAa 

^"-tb.qt'_b"._q"., 
. t b,,.q , t. t\t , . 6,Karo ce orvere qe /r/, gce aenx Ha g fi Bu{atu bo, q, ro croi/HocrhJe \f ub)

Tor-a] ^,fa , 
6!a:r onpeAeneHr B pe3ylrar H6 qenoercreHo,o AeneHet\tq t LD,/q lbae oclarL(). l43xolqaixu or nocraHoE(ara ,{e no croixocr

aBeTe qucta ca e*sxaaneHTHl, anrcprTlMtT Ce On{CBa qpe3 cneaHrTe cTbnxrlCnbnxa (1): nlpsara (Hai-MraAUa) qr+p" O, o, *p""roro "r*o ""onpeAeni or nonyge}lur ocraTlx (3arpaAeHoro s cxo6x) npx AeneHerort't-"', 
" 

u''fu,
Llenara gacr (cneA paaercreoro) ce o:r.ra,.raea cly' , y""cr"" e cne4"aqrra

^ _ @o-14 cne4Baqara (no,crapua) quopa bj ce onpeAen, xaroocrarlk or HoBo AeneHe Ha nonyqeHara or c$nxa (1) qrna qacr:

)n o'o' ''" - 'r' l
nony,reHara HoBa qrra qacr,Vj npo4rnxaea y".crue B cneABaqara crlnxa.

AHano..^\ro ce OopM par cnepBautpre pa3pqrr (aro ooqrer 3annc ecml,nxa t\+| Tekyura qr$pa b. ce onpeAenq orleneHero
l: . ,. 

1

xaro ycnoBue 3e (pai Ba anaopl,iTlMa e nonyqaBaHe Ha qrna,aacTrv r, 
= 0 .



t-

npr ep: 18ro '+N, (P=101 q=2;Aq={o,1})

1812 = 
g+ocrarbx(o) > bo = 0

92=4+ocrarhx(1)=br=1
4:2 = 2+ocrarbx(o) +br=0
2:2=1+ocrarb((o)+b3=0
1 2 = 0 + ocratbx(1) + b1= 1 (ri3ftnHeHo ycnoBxo 3a kpai Ha anropr4rbMa)

P$vtrar or npeo6pa3ysaHero : N, : bab3brbrbo = 1 0 0 1 0

(6) npeo6pa3yasHe Ha apo6Hrl tucna

npexoarr rbM aeceruqHa nEC

anropvrr:'M Na 3aMecTaaHero.

MOXe Aa CTaHe no yxa3a8r9 no-rope

npu npexoA Melqy npor3BonH, nEC ce npvna'a anropxrLM xoriro Moxe

(1) l,43xoAHata Apo6 ce yMHoxaBa no ocHoBara q Ha HoBara nEC'

(2) Oraene ce qtnara qacr or pe3ynrara, koero ce np'eMa 3a nopeaHara

qropa or rbpceHoe (HoB) 3anuc Na qxcnoro

(3) A(o e aocrxrHara Heo6xoarMara ro'lHocr Na npeAcraBtHero

npeo6pa3yBaHero ce npexpaltBa B nporuseH cnyqai ce 3anovBa or (1)

MareMarvqeckher 3anrc Ha anropnrlMa 3a npeo6Da3yBa!eto

R,-2o,p' ' R,=2b,q'
ce onrcBa qpe3 cjreaNl4Te clbnff

cmt nxa l1). 01 eka4sateHrlocra ia 4Bara 3an ca ce ,3Bbpr!Ba:

;fr:="; r;r;,-t,-l!.q' -t.q l
KbAero 3arpaleHoro s cKo6, e 4po6Hara vacr R', y"acraarla s cneABaqara

crbn{a, a qgraTa qacT onpeAenc nlpsara Tlpc€Ha quQpa b-l Ha HoBnt 3anHc'

Cml,nxa /2)r AHanoruqHo cPel

ce onpeaenir cneABalrara q4$pa b., (or qrnara qacr) u apo6Bara qacr R'z 3a

cneAaautaia crbn(a AHanorrqHo ce +opM!lper cneABaqlrre pa3ptArl

enlrySJi!!tr O6tlua1 3annc 3a onpeAentHe Ha qMQpa b rd r e:

Rj xq=a-,,,,,*Pt',
€ro ycnoBnero 3a kpai Ha anrop,ftMa 6 nonyqaBaHe Ha tyneBa Apo6Ha qacr

rnl' no np€AaaprlenHo 3arqaaeH 6poi pa3peAu 3a Apobrara 'lacr'

nprr.epr 0,910 +N?
0 I x 2 = 1,8 = l(Lrrna,racr onpeaenruta b.r) + 0,8 (apo6Ha ,racr)

08x2=1,6=1+06 (b,, = 1)

0.6x2: 1,2: 1 +02 (b-3: 1)

0,2r2=0,4:0+04 (br = 0)

0.4x2=0.8:0+08 (b5=0) - xpai no 3aaaaeH 6pori pa3peAr 5

or npeo6pa3yBaHero N, = o,b.rb,rbib ab r = 0,1 1 100

(B) npeEpbqaHe Ha c$ecefiu,{rcna

l43BrpuBa ce,rp$ Be3aauort o npunaraHe 8a Aaara anropMrLMa 3a ABere
,rafi, - qrna u apo6Ha, cnea koero nonyyeHtle pe3ynrar$ ce koMnnexroBar,

pa3!eneHlr ctc aanerai€.

(r) npespbqaHe Ha'{rcne B nEc c ocHoBa p=2k

l43non3sa ce no3[uuoHHo 3aMecrBaHe Kato k onpeaeft pa3M€pa Ha

Heo6xoAnMut 6pori pa3ptAu 3a roBa npu ocMr,aHa nbc ce nprnarar rpuaAu
(k:3), a npx LlecrHaAecerv'rHa - rerpaAy (k=4) 3aMecrBaNero ce ocHosaBa Ha

3anrca Ha 'rucnara B cborBerHxre nbc fa6nxqa 2.3)

ApumMemuvHu detcmeug

l,,l3nlnHeH ero Na apurMeruqHrre onepaqu, B pa3nu'rH,re nEC craaa no

eaHac, npaertna Ho or\uraiko cboraertara a36yxa l,{ oc|oBa B KC ce

npMnara Mau,rHHa apurMeruKa, ocNoBasaula ce Ha ABor.cHa nEC, €ro Hai-

l.3non3BaHa oaepaqtt e aBorieHoro cyMYpaHe ,l3BecrNo e' \re npr nopa3ptAHo

cyMrpaHe Ha aae qrcipl1 (pa3ptaa) ce nonyqasa pe3ynrar, onpeaeneq cyMara

A5C,48+1010 0r01 1100 01001011

1110 0100 1001 1100 r E4 9C

53,27+ 101011 010111

011 100.001 r10 J 34 15
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u npe|oca KbM cneasaut pa3pca. nopa3ptafixre ABoxqH, onepaqnt cyM6paHe,

yMHoxeHre u u3Ba)*aaHe ca npeacraBe l B ra6n.2.4.

o 1 0 1 0

0 o 1 0 0 '| 0 0 0
0 10 1 1 0 1 0

npvMeprl
CyMupaHe theaxdaHe YMHoxeHue

1010 10101 10101

!-S0l-1 : ,1S0 !-l-00
11101 10001 00000

+ 00000
10101
1010100

2.1.3, Mau]{HHa AyMa r MaurrH}lri [oAoBe

MauuHHa dy4a

B KC r4BoopMaqMrra ce xoAupa qp€3 ABor4qHara a36yKa, Koero e cBrp3aHo

c vsnon3BaHe Ha IlByn03vqvoHH, c_py'{rypHu eneMeiru 3a HeiHoro enekrpoHHo

npeacraBrse. ocHoBHar? opraHn3aquoHHa earHMqa a KoMnlo1bpa e

Mauu4Hama dyva, xoero npeada6nqBa noApeaexa nocneaosaTenHocr oT

aBor4qH, pa3prar4 c $r4KcrpaHa alnxuHa h, a Bce(u pa3pra Moxe aa 6rae
npeacraseH qpes raKbs clpy(rypeH eneMeHr BlBexaaHero Ha MauxHHa AyMa
c alnxrHa n orpaHxqasa pa3praHocrTa np, npeacTaBrHe Ha uroopMaquera ,
onpeaenr He noseqe or 2n a6or,{Hr{ xoM6rHaqrr. 3a npeacraarNe Ha pa3nuqHh

aaFHl, a (oMnoTbpa ca BbBeaeHu tr npo[3BoaHr4 Ha MaunEHaTa ayMa EnHo

npuMepHo chorHoueHue e npeacraBeHo Ha $ur.2.1, Khaero: B'6arir HW'
nonyAyMa w - ayMai DW -asoiHa ayMa.

t ue 2 1 MawuBHa iwa u npaB3odHu 6opMo 6 KC

npedcmaetHa Ha gucnama

Alnxul1ara n He MaurnHHa-ra AyMa
npeacrasrMure qvcna - o6xBar or rv6Hr,{ManHara

xouTo Moraraa 6raar 3anxcaHu B n pa3praa.
2A

onpeaenF auana3oHa Na

ao Ma{cuManHara croiHocr

B B B B B a a a

DW

O,reBuAno,3a qrno qMcno 6e3 3Hax roBa ca croliriocTl4re o-r O Ao 2n_1. I
o6uthq cnyqai eABo qucno 68 39ak N ce (oArpa E AorsHa nEC (aro:
N)=b"2'+b,r2"t+ + bt2'+ bo2u,KbAerc b,ell,t)t3a i=0:k. npx npeAcrasiHe
lta rcBa qucno B n-pa3peAHa MaullHHaAyMa ca Bt3MoxHr4 curyaqurre:

. 14:<, - nqsonisa DtHo npeacratsrHe Ha N2 s pa3praHara peuerxa Ha

. l>, - alnxuHara Ha MauxHHara ayMa e HeaocrarbqHa x eafl or
aBo{qflre xoa |lle ce 3ary6r; HanpnMep, npx ct,ryaqurTa:

N,-b,2^+b,-t2't+ + bt2tr + b,tlZr I + .+ bt.2t -bt.!=N".?+N,,
eaalra N'.Zr = (br2v' + . + ,,,r.2" oT sannca Ha ABolqHorc qrcno u.le ce iary6r,
xoeTo qe BlBeae'peLlxa npn npeacTaBrHero

npx npeAcraBqHe Ha gucna cbc 3Hak ce Hanara BtaexAare Ha
AonrnHfieneH paspea 3a xoaxpaqe fia 3Ha{a 3a npo,t3BonHa nEc c ocHoBa p
n alnxrlBa Ha npeacraBrHe n pa3praa napaMerbplr M-y', ce Naprea Moayn
Ha cucreMaTa 14 onpeaen, 6poe sa npeacraBrMure qxcna. npM ffinon35aHe Ha
3HaX, MHOXeCTBOTO Ha TesX '+rcna qe ce pa3Aenx Ha aBe paBHk ,{acTu, acqxa c
MOr.i{HOCr lv/2, 3a nonoxnrerHlfe e 3a oTpl,4qaTenHure grcna. ToraBa 3a
aBor9Ha n6c:

. oonoxnrenHrTe lrucna (N20) ue c€ npe4craBer qpe3 axana3oHa
[0. 2" i-1], noHex€ N<M/2:

. orpuqarcnH,4re qrcna (N<0) u.te ce npeacraBer r.lpe3 ocraHanrre
(oM6fHaqur r,e. Alana3o Ha I2*1 , 2^ "j) xoero npe4craBnrBa AonrnHeHuero Ha

MauuHEu xodoee

3a npeAclaBeHe Ha qrcna cbc 3nax s KC ca BlBeAeHvt MawuHHu Kodoee,
xouro ndBoneBar eaHoapeMeHsa o6pa6ofta Ha Bcu'.lkln pa3prax or 3anrca
(3Ha(oBx 14 qrcnosr). no ro3r,, ravrH anrebpnrHxre AeicrBr,tr HaA qxcflara ce
3aMecrBar c anre6puqH, aeicrBxr Baa r€xHnre MaulxHHt, t(oaoBe.

lvaurHHrer (oa Ha aaaeHo eucno N2 e chqo a€or,llleH 3anrc, pa3nonamH
3 pa3peaBa-ra peuerka Ba MaLluHNaTa AyMa C AtnxuHa n. 3a ro3ln cnyqai,
a6conErHr4er Maxc[MyM Na npeAcraBuMo rkcno e Mt2=2^ 1 3a KoAlrpaHe Ha
3Naxa ce ,3non3Ba AonLnHrrenHo none or 1 6xr (obfiHoBeH koa) uny 2 6fia
(MoAu$nqypaH (oA) xaro 3Hax "+" ce (oAnpa c HyneBa croliHofi a 3Ha( ,_', c
earHx'1Ha cToiriocr Ll3non3Bar ce rp, ocHoBHx xoaa - npaB (n10, o6pareB (ol0
$ Aonrnsurenefl IAK). Ha qw22 e noxasaHa np,,MepHa 8-6uroBa MaurrHHa
ayMa np}l npeacraBrHe Ha qucna epe3 o6r(HoBeH MauJrHeH xoa B ra3,
MauiuHHa ayMa Moxe aa ce 3anru/e aBonrHara rH(FopMaqrc x=x7x5xr&&x2xr&
h'bAero x,€(0,11 e ABorqeH pa3prA c l48Aekc (HoMep Ha 6ur) 0<i<7 3a
npeAcraBeHe Ha 3Ha(a ce olaene neatal 6rr 17, a ocraHanuTe onpeaenrr

'rucnoBara croriHocr. 3a ra3, curyaqrr ae+rHuqlnl,ie Ha rpure o6uxHoseHl

2S



-
{oaa ca npeacraBeHu s ra6n25' rcbaero xi' e (xBepcHara

chorBerHre pa3pea a x 'e aonlnHeHxeTo ao 2 (T.e x" : x,' +1)'

kor !aH a cronHdcr

(btz 22 A6MHa.es MauuHaH xod

6 5 2 I 0

+1011010 0101t010 01011010 01011010

-1011010 11011010 10100101 10100110

Karo yroqHuM qe 3a 8-6uroBa Maull'lHa ayMa Moayntr Ha cMcreMata e

M=23=100000000, roraBa oT u3pasa 3a AonlnHeHIero XAon=l\,4-X cneAaa

X+XaF100OO0O00 M orXron=Xok+l cneAsaX+XoR=1111111 O-rryk cneAaa' qe

npexoalr oT npaB s o6pareH l(oa e nopa3ptaBa onepaq[e u He $3tc(Ba

3HaqurefHo BpeM€,3a pa3n[ka oT noflyqaaaNe Ha aon]nHrTefeH xoa' np]l

KoeTo e Bb3MoxHo pa3npocrpaHtBaHe Ha npeloca KbM crapuure pa3ptax'

HeobxoAvMo e Aa ce or6enexu, qe HyneBara croiHocr hMa eANaxBt r€AoBe

He3asucr,rMo or 3HaKa, r'e t+olnK = I-ohK: [-0]o(: 00000000

npu MoArOuqupaHure Mau[HHt4l{oAoBe ce u3non3aar clulire npaglma 3a

dopMupaHe Ha quctrosrre pa3ptAl'f, €ro 3a 3HaxoB'Te ca B cuna '00' -

nonoxxreneH 3HaK '11'_ orpt4qaTeneH 3Hax; '01'ri'10'- rpeuieH pe3ynTar

nopaal/ npenhnBaFe Ha pa3onllHara peurerra

npenbneaHe Ha Pa3PtdHama Peuemxa

Uenra flpr MauxHHtre xoaoBe (l!lK) e apurMeryqHu,e onepaq'u Haa

q$cnara clc 3Bax aa ce 3aMeHtr cbc chorserHllTe onepaq}1u Haa (oaoBere r e

X+Y=Z - lxlM( + IYIMK = [z]MK npu Koero e Beo6xoar4Mo IX+YIMK : lXlM( + MMs

3a oclutecrBtBaHe Ha rosa ,3rcKBaHe nptr cyM'paHe Ha MauMHrlr4 (oAoBe

ca BrBeaeHl4 anaparHo peanl43$paH,l np[oM,
- npu cyMupaHe B l-lK 3HaKOBl4re pa3ptau ce o6pa6orsar oraenHo o-r

- npu cyMxpaHe ts oK $eHryateN npeHoc or 3HaKo8trre pa3ptal4 ce

npr6aBe l(hM sai-Muaaur9 pa3pea Ha pe3ynlarai

- s AK eBeNryareH npeHoc or 3HaKoBr{Te pa3pFAu He ce olY'rTa
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H$aBucxMo or roaa, uMa curyaqox, npu ko6To ce nonyvaBa HeKopexreH
pe3ynrar ropaArf r.Hap npenbnea4e a\nxauo ce Ha orpaHrqeHxe auana3oH
Ha npeacTaBrMure ercna B Maul,HHara ayMa, o6u(BoaeHo ToBa e cBlp3aHo c
pa3npocrpaHf,BaHe Ha npeFoca, Pa3n raBal ce aBa Buaa:

a) cbmacysaH npeHoc - nony'raBa ce npt eAsoapeMeHHoro My s!3HLxBaHe
or crapuyr pa3pea Ha 'r cnoro KbM 3Baxoaur 14 or 3HaxoBxr pa3p9a ta3Btrl
pa3peaHara peuien€;

6) HecbmacyBaH npeHoc - npeHacr ce caMo Ao 3Ha(oslrF pa3pna un, ce
nopa(aa caMo oT 3Ha*oBr,1r pa3pea x3Brr pa3praJlaTa peuterxa.

B nlpBne cryqai ce nonyqaBa nonoxrTenHo npenbrBeHe (npu cyMypaHe
Ha ase nonox[renHy qucna), a B]a sTopr4c cny\ai - orpuqarenHo npenlnsaHe
(npu cyMvpaHe Ha ABe oTpr,rqaTenH( '{ncna).

nphMep$ (cyMnpaHe)l
a) 6* aL3HuxeaHe Ha npeHoc (KopevneH pejynnam)

I+1221nK

--!5lu
l+127lnK

Xn( = 01111010
Y!! = 00000101

lx+Ylfl( = 01111111

6) cbetacyea4 npe4oc (KopexneH paynman)
I-122laK
__.{:5h{
I-127laK

X!( = 10000110
Yn(= 11111Ar

lX+YlaK = 110000001

e) HechenacyaaH npeHoc om cmapwue pa3pqd npu nonoxumenHo npenbnaaHe
(epeweH psynman)

l+122]nK
I+6tn(

t+128lnx

XnK = 01111010
Yfx = 00000110

IX+Yln(: 10000000

z) HeclznacyeaH npe|oc am 3HaKoaue pa3pej npu ampu.lamenHo npenbnsaHe
(zpeweH p$ynman)

l-122lak
I-7lp(

[-129]ar

XlK = 10000110
Y"r= 11111001

tX+YIlr = 101111111

Bb3HxxBaHe Ha npenrnaaHe
npea€raeHa qpe3 npeaBapxreneH
A|4AA HA IEXNl4IE 3HAU!,

e aBaprriHa curyaq[9 la ri Moxe
aHan{3 Ha ctori|ocr{Te Ha AaeTe

aa 6!ae
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2.1.4. OopMarx 3a npeAclaBqHe Ha {tcnoB}l ll clllrBonHx
AAHHll

OopMarLr onpeAent npaBunara, no xol,lro ce 3anlrcBar onpeaeneH n

aaHHu B MauixHHaTa ayMa ml, HeiHu npoll3BoaHn 3a npeadaatHe Ha aaHHure

ce npbnaraT cneaHuTe oopMar0

npedcmaea e Ha stcna c QuKcupaHa 3anemat

npeacraBgsero c€ r,l3slpusa B aouqHa n6C' Karo cbrnacHo craHAapra Ha

IEEE 3HaKbr ce 3an[cBa B Hari-fie6rt 6xr' a orpnqatenH,,Te ']ucna ce

npeacTaBgT B AOftnHlTeneH Koa, MtcToTo Ha 3anelanTa 6nHarx e anapaTHo

+uxcr,rpaHo. Ha Sur. 2.3 e npeAcraBeH SopMar 3a np€acraseHe Ha qMcnera

rcro qenl4 (X'), 
"" 

*o".o a" 
"" 

o6pa6orBar c Mau{a6€H rce$uqueHT 2r Ha

6a3ara Ha cneaHne !r3pa3:
x=+24b-2h'r+ t q.2"1 = Ct.x''

Khaero n'2= +k A n=h+k*2. TaKbB OopMaronpeaene arans3oH 1<X'<2n r-1

@u? 2l @apMan c bu^cuPa4a 3anena,

B!3MoxHo e npeacraseie c QnxcupaHa 3anerae €ro apo6Hl4 'rucna -
Mccroro Ha 3aneranTa e Me)l(Ay pa3ptatr c HoMepa 0' u '1'

npedcmaegHe Ha gucna c nraqaula 3anamau

3a npeAcraee.e "a 
qucnara ce u3non36a np€060a3yBaHero

t, rLaR a^.p a".' p'' a., P''' ,no* 'o^,p' a-tp: ' d'P'^ ' p' ' - 1\dt \t 1l

To3, 3anuc ce Naprqa nonytolapnrMri'rHa (FopMa' 3aqoro qlrcnolo ce

npeAcraBe '{pe3 MaHTrcara lL = ::1a.a.t o* (of,ro e,qpo6Ho qucno l,

nonyqeEMr npu npeo6pa3yBaH€-ro nopeatx E (oiro e qtno (nonoxtrenHo xno

orprqarenHo) qucno. npueMa ce qe 3a aaaeHa KC ocHoBara p Ha

,3non3aaHara n6c e fi€ecrHa lr He e Neo6xoar'rMo x3pr'r'{8oro yxa3BaHe B

cnyrae Mtcroro Ha 3aneraf,ra 3aBlndr or xoHfiperHara doiHocr Ha E u c
HeroBara npoMtHa re ce qBnx, rrnaBa) B eaHa or aaere nocoh' HarphMep

7 56 = 75 6 10 
! 

= 756 'Or =0.756 lO = 0 0756 1O-7

l,lnEcrpaq,{t Ha OopMara e noKa3aHa Ha qw 24 3a eaHdHaqHocr Ha

npeacraBqkero ce u3rlckBa MaHrucara aa 6bae copManu3uparo apo6Ho cucno
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(ntpBara quQpa cneA 3aneTarra Aa 6LAe 3Haqeu]a). 3a npeAcraBrHe Ha
orpuqarensN nopralk ce y3non3Ba aonbnHuTeneH koa.

3 Hak Ha MaH cara (cncnorol

@ue 2.4. @aphatn c nnasauta 3anemae

npedcmaelHe Ha dacemugHu gucna

3a npeAcraBiHe Ha AecerxqHy gr,1cna ce r€non3Ba ABotrgHo_Aece 4!eH (oA
BCD (Binary Coded oecimal), 'rpe3 koiro BcrKa AecerrqHa qrepa d, or
qucnoro ce XoAupa c HeiHlrq AaouqeH exBuBaneHr hbrbrbo (Brx ra6n 2 3) 3a
KoAxpaHe Ha 3Ha(a ce n3non3Bar xoAoBl,lre KoM6xHaqrn: 1100o = Cljo (3a 3HaK
'+') v 1101(rr = D1i6) (3a 3Ha( '- ). tl3nonsBar ce ABa OopMara (eMr. 2.5)r

a) naKerxpaH - B eA,iH 6aiT ce pa3nonarar xoAoeere Ha AEe leceTu,lHr4
qr$px (o3non3Barce np, o6pa6ofia B npoqecopa);

6) HenaxerupaB - KoAa Ha Bcrxa AeceT,tqHa qr(Fpa ce pa3nonera B
orAeneN 6air c AonlnBaqa 3oHa 1111@ = F{16r (ksnon3Ba ce 3a o6MeB c

npedcmaerHe Ha cuwBon\u daHhu

noMrpxaHero Ha cuMBonH AaNHu B KC e cBlp3aHo clc cr4MBonHa
rabnuqa xoero on[cBa n]nHara a36yKa 14 ,3non3BaHrTe ql,opu
Pa3nonoxeHrero Ha cuMsona B ra6nrqara (peA y ,(onoHa) onpeaen,
$opMr{paHero Ha cloraerHur xoA 3a HeroBoro npeAcraBrHe. Obx(HoseHo ro3t4
xoA e c Abnxura eAuH 6arir, a c MsonHore koAoBe ce pa3nyL]asar no koAoBara
ra6nrqa. Han-pa3npocrpaHeHs ca oceM6rrosure xoAoBe EBCDTC (Enended
Blnary Coded Decimat tnlerchange Code) 14 ASC S (American Standard Code
for lnformairon lnterchange). (a(To14 ceAeM6urosue ASC|-7, x3non3Baq ocM$e

0010 011110100 1100

qvopa qr$pa qxQpa 3HaK

1111 0010 1 11 11 0111 1100 0100

f/+4
3oHa qrQpa 3oHa qxspa 3iaK qropa

a) narcnupaH O Henakenupaj bosos)
@ue 2.5. @opMamu 3aAecenuHu daHgu
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