MareMaTH4YeCKH H JIOTHYECKH OCHOBH Ha KOMIIIOTBPHUTE CUCTEMHU

1. MateMaTH4eCKH OCHOBH HA KOMIIOTbPHUTE CUCTEMH

1.1 bpoiinu cucremu.

EnHo ot Haii-apeBHUTE MaTeMaTHYECKH OTKPUTHsI Ha YOBEKa ca yuciara. MHOro mpeau 1a
ce Haydyar Ja 4eTaT W IHUIIAT, Ha XOopaTa UM ce € Hamaraio jaa OposT. IIbpBUTE MOMOIIHHIM Ha
YOBEKa B Ta3M JEHHOCT ca OWIM MpbCTUTE Ha pblere My. [lo TO3M HAYMH 10 ToJIIMa CTENeH
npupojaTa € Mpenonpenenia HauhnHa Ha OpoeHe W cucTeMaTa Ha oOpa3dyBaHe Ha dHciaTa
(6poiinara cucrtema).

Bpoiina cucrema ce Hapuya crocoOBT 3a M300pa3sBaHe Ha 4YHciara C IOMOIITa Ha
orpaHu4eH Opoi CHMBOJIM, UMAIlX ONpPEJENIEHN KOIUYeCTBEHU 3HaueHHus. CUMBOJIHUTE, C KOUTO ce
n3o0pa3sBaT yucnara, ce HapuyaT uudpu. HabopbT oT cumBonu (mudpu) ce Hapuya azdyka Ha
OpoiiHaTa cuctema. bpoifHata cuctema ChIbpikKa CHBKYHNHOCT OT NpaBWia M ChIVIAIIEHUS 3a
MpECTaBsHE Ha YHCIaTa MOCPEICTBOM HHDPH.

Bpoiinute cucremu 6MBAT MO3UIMOHHU M HEMO3UIIMOHHU. B MO3UIIMOHHUTE CUCTEMHU BCSKa
mudppa uMa ONpeAeNieHO TErJo, 3aBHCEHI0 OT MO3HMIUATAa Ha IUdpaTa B IOCIEIOBATEIHOCTTA,
n3o0passBama yrciaoro. [lozunusra Ha nudparta ce Hapuya nopsabK (paspsaa). bposar Ha mudpure,
KOUTO ChAbpika OpoiiHaTa CUCTEMa, ce€ Hapuya OCHOBA Ha OpoiiHaTta cuctema. EqHo yncio moxe na
ObJie MpeICTaBeHO B pa3IuYHU OpoitHM cucTteMH. BBB Beska OT TX TO TpsiOBa Jja ce KOMIO3Hpa 1o
eIuH eIUHCTBEeH HaunH. ChIECTBYBAT aJIrOPUTMH (TpaBHUIa) 3a MpeoOpa3dyBaHe Ha 4yuciIaTa OT
eiHa OpoiiHa cucTeMa B ipyra.

Jecernyna OpoitHa cucrema.

AzOykaTta Ha JeceTHYHaTa OpOiHA cHCTeMa ChAbPIKA JIeceT 3Haka (mudpu), U3MOI3BaHH 32
npeacTassiHe Ha yucnara: 0, 1,2, 3, 4,5, 6, 7, 8, 9. Uucnoro 10 urpae U3KIOYUTETHO BaXKHA POJISI B
CTpyKTypaTa Ha OpoitHaTa cuctema. To ce siBsiBa ocHOBa Ha OpoitHaTa cuctema. M300persaBaneTo Ha
rpaduyHus 3anuc Ha yuciaoTo 10 u cucteMara 3a MpejacTaBsHe Ha 4uciarta ¢ ocHoBa 10 e eqHo oT
Hal-TOJICMHUTE OTKPUTHS B PAa3BUTHETO HA MATEMAaTHKATA.

Exno mpou3BoiaHO yucio Moxe Aa Obje 3amucaHo B JIeceTUYHA OpoifHa cucTeMa 1o eIuH
€MHCTBCH HAYUH:

35187 =3.10*+5.10° + 1.10> + 8.10" + 7.10".

B o6mus cirygaii, Besiko yrciio N MOKe J1a ce MpeICTaBy BbB BUA:

N =2,.10" + 2,105+ .............+ 210" + a,.10".

KBJIETO Ak, Ak.1, «... A1, A9 CA JCCCTHYHU MUPpHU OT a30yKaTa Ha OpoiHATa cucTEMa.

/BouyHa OpoiiHa cucrema
Ilo ananmormyeH Ha4yMH, KakTO NpU JeceTU4YHaTta OpoifHa cuctema, OM MOIJIO Ja ce

pa3pabotu OpoiiHa cucTema ¢ apyra ocHOBa, pa3znuyHa oT 10. KonkoTo nmo-Manko umcio e ocHoBaTa
Ha OpoifHaTa cucTema, TOJIKOBa [O-MaJIKO CUMBOJIM ChABprKa a30ykaTta Ha OpoifHaTta cuctema. Haii-
npocraTa OpoiiHa cucTema € JBOMYHaTa OpoifHa cuctema. A30ykara Ha ABOWYHATa OpoiiHa cucTeMa
ce CbCTOM OT JBa cuMBousia. EcTecTBeHO € 3a mpejcraBsHe Ha LU@pUTE B JBOMYHATa OpoiiHa
CUCTEMa J1a C€ U3I0JI3BAaT CUMBOJIU OT JileceTUYHaTa OpoiiHa cuctema - B citydas 0 u 1. Torasa eqHO
4ucI0 B JBOMYHA OpoifHa cucremMa OuM ce mpexacraBsuio camo ¢ mudpure 0 u 1, Hanmpumep
10010011101. Twit kato mudpute 0 u 1 ca udpu 1 OT AeceTHyHaTa OpoifHa cucTeMa, 3a J1a € SICHO
B KakBa OpoifHa cucTema ce 3alMcBa YUCIIOTO, OCHOBAaTa Ha OpoifHaTa cucTeMa ce 3alucBa KaTo
uHaekc kbM uucioro: 10111001001 ).

EnHO BOMYHO YMCIIO MOXKE /A C€ MPEJCTABH O CIEIHHS HAUMH:

101110010015 = 1.2"%+1.2%+1.27+1.2%+1.24+1.2°.

AKo ce u3BbpLIAT JEHCTBUATA B TOPHUS 3aIIUC M CE CYMHUPAT OTIEIHUTE ChOMpaeMH, 1ie ce
MOJIyYM JIECETHMYHMST EKBHBAJEHT Ha MPEJCTaBEHOTO JBOMYHO YHMCIIO. ToBa BCBHIIHOCT € U
QITOPUTBMBT 3a NpeoOpa3yBaHe HA IBOMYHO YHCIIO B I€CETHUYHO.



OO6parHOTO Mpeodpa3yBaHe, OT AECETHYHO B JBOMYHO YMCIIO CE€ M3BBPIIBA HA OCHOBAaTa Ha
CJICZIHUTE Pa3ChKICHHUS.

Heka N e neceTnuHO 4MCII0, KOETO MOXKE /14 C€ IPEACTABU BbB BUJIA:

N= ak.10k + ak_1.10k'1 T oeeeieeceeenst 81.101 + ay.

KBJETO a; ca MUQPU OT JeceTHIHaTa OpoiiHa CHCTEMa:

a; € {0,1,2,3,4,5,6,7,8,9}; i=0,1,2,.....k; ax=0

B nBonyna OpoiiHa crcTeMa ChIIOTO YUCIIO OU M3TIISKIANO MO CISTHUS HAaUKH:

N=bn2" +bn12™ + .eeeveeeent b2 + by,

KbJeTO b; ca mudpu oT 1BOMUHATa OpOitHA cucTeMa:

b; € {0,1}; i=0,1,2,....m; by =0

Tps6Ba na ce yTouHu, 4e B ciyyasl Ha JECETUYHO U JIBOMYHO MPEACTaBAHE HA €THO YHUCIIO,
OposAT Ha ABOWYHMTE HU(PH M € MOo-TosiM OoT Opost Ha Aecetmunute nudpu kK (moeue oT Tpu
nbTH). TOBa ce IBbIKU HA PA3IMYHOTO ChIbp)KaHUE HA OTACTHUTE LU(PH (MIPH TECETUYHUTE YHUCIIA
BcsKa u@pa Moxke Aa uMa 10 pa3iuyHu CTOMHOCTH, a IPU IBOUYHUTE - 2 CTOMHOCTH).

3agavaTta Ha peoOpa3zyBaHe Ha JECETUYHOTO YMCIIO B JBOUYHO CE ChCTOU B ONpeAesHE Ha
uugpurte b;, mpeacTaBAIIM AECETUYHOTO YUCIIO B ABOMYEH popmar. Ako ce paznenu unciaoro N Ha
2 ce noay4ana:

N/2=N;+by/2,

KpaeTo Ni = bm_l.Zm'1 + bm_z.Zm'2 e B b2.21 + by € 4acTHOTO OT AEJIEHHUETO HA
grcnoro N Ha 2. [Lludpata by ce siBsiBa OCTaThK OT LEIOYHUCICHOTO JCJICHUE Ha IECETHYHOTO YHCIIO
N. OctaTbKbT OT JesieHHEeTO by ce sBsBa CBIIEBPEMEHHO M MOCIeAHA IU(pa OT JBOUYHOTO
IpeacTaBgHe Ha 4ucioTo. [Ipy mo-HaTaThLUIHOTO NHpUJIaraHe Ha MPaBWJIOTO KbM 4YUCIOTO Ny,
OCTaThbKbT IlI€ MpeJCTaBisABa IMpeanocienHara Luppa OT JABOMYHOTO IpeacTaBsiHe Ha Ni.
[IpoxbkeHHEeTO Ha TMpoleca BOAM O ONpENeNisHe Ha clelBaliuTe UPpU B JBOMYHOTO
MPEJCTaBsIHE Ha YMCIIOTO, JOKATO CE MOJIyYH ISII0OTO JBOMYHO NPEACTaBsSHE Ha YUCIIOTO.

ET0 enuH KOHKpETEeH npuMep Ha npeodpazyBaHe Ha IECETUIHO Yncio (73) B JBOMYHO:

73/2 =>36 +1 by=1

36/2 =>18 + 0 b =0
182 =>9 + 0 b,=0
92 =>4 +1 bs;=1
42 =2 + 0. bs=0
22 =1 +0 bs=0
12 =0 +1 be=1

JIBOMYHOTO YHCII0, CBOTBETCTBAIIO Ha JeceTudHa ctouHocT 73 ¢ 1001001 ;)

ITpoBepka 3a BepHOCTTA Ha TOBa IMpeodpazyBaHe € 00paTHOTO mpeobdpa3yBaHe:

1001001, =1.2°+1.2> +1.2°=64 + 8§ + 1 =73,

CBHOTBETCTBHUETO MCXKAY ACCCTUYHHUTC W IABOWUYHU YHCIIA 3a HAYAJIOTO HA YHUCIOBOTO
MHOXECTBO (ITbpBUTE 16 uncia) € qajeHo B TadnuiaTa (HyJIUTe B HAYAJOTO HA JBOMYHHUTE YMCIIA

Ca HEC3HAYCIIN U MOraT Aa HC NPUCHCTBAT B 3aIl1MCa Ha I-II/ICHEITEI)I
0 1 2 3 4 5 6 7 8 9 10 11 12 13 14 15
0000 { 0001 | 0010 | 0011 { 0100 | 0101 { 0110 | OI11 | 1000 [ 1001 | 1010 | 1011 | 1100 | 1101 | 1110 | 1111

Ot tabiunara ce BHXKJa MEXaHU3MBT Ha OOpa3yBaHE Ha JABOMYHHUTE uucia. HauumHbT €
CBUIMAT KaKTO NMPH JCCETUYHUTE YMCIA, HO TYK ce KOMOMHMpar camo aBe mudpu BMmecto 10.
CrnenBamoTo J1BOMYHO yucio 16 ceabpika 5 mudpu - 10000.

JlBonyHaTta cuctema € Hail-rpoctara OpoiiHa cuctema. Ts € 1 Haif-1ecHa 3a M3MOJI3BaHE B
W3YUCIUTEIHU CUCTEMH. YCTpOMCTBaTa, KOMTO MPEACTaBAT 4HUclaTa, TpsOBa Ja MMaT JBe
YCTOMUUBHU CHCTOSIHUA, OTroBapsiiu Ha nBete mudpu ot cuctemara 0 u 1. ToBa cBOWCTBO Ha
JBOMYHATa OpoliHa cucTeMa € NPUYMHA B ChbBPEMEHHUTE M3YMCIUTEIHH CUCTEMHM Jia C€ M3I0JI3Ba
camo iBonuHa MHpopMarus (MHGOopMaLus IpeaAcTaBeHa Ype3 ABOUYHU LUPPH).

JApyru OpoiitHu cucteMu
- Tponuna Opoiina cucrema



AzOykaTa Ha Tpou4HaTa OpoiiHa cuctema chabpika mudpure 0, 1 u 2. [IpeodpasyBanero Ha
yyciaata OT TPOMYHA B JeceTHYHa OpoifHa cucTemMa W oOpaTHO ce M3BBPUIBA M0 ChUIMTE OOIIU
npaBuja, KaKTO NMpH JBOMYHATa OpoiiHa cucTema. ToBa € IMOKa3aHO MOCPEICTBOM NpUMEpP 3a
npeoOpa3yBaHe Ha JJECETUYHOTO YMCa0 135 B TpOMUHO (M3BBPILBA CE€ MOCIEI0BATEIHO JeJIeHUE Ha
3 1 ce pasriex/ja ocTaTbka OT JI€JICHUETO):

135(10): 3=>45=>15=>5=>1=>0

0CTATBK 0 0 0 2 1

Tpounuynoro yucio e 120003.

OO0paTtHOTO TIpeodpa3yBaHe ce U3BBPIIIBA 110 OOIIOTO MPABUIIO:

120003 = 1.3* +2.3° + 0 + 0 + 0 = 81 + 54 = 135y

Tponunara OpoiiHa cucTeMa € Hal-MKOHOMHUYHaTa OpoiiHa cuctema. T obaue He e
Hamepuia MPUIIOKEHHE B KOMIIIOTBPHUTE CHUCTEMM, ThH Karo € IO-CJIOKHA 3a TEXHHUYeCcKa
peanu3zanys (10 TPYAHO C€ KOHCTPYHPAT YCTPOWCTBA C TPU YCTOWYMBH CHCTOSHHS).

- ecTtHageceTnyHa OpoiiHa cucTemMa.

[MlecTHameceTnunata OpoifHa cucTeMa uMa a30yka, KoATo cbabpxka 16 mudpu. Karo
rpaduyHU 3HANM ce M3MOJ3BaT nudpuUTe Ha AeceTnyHara OpoiiHa cucTeMa, JAOIBJIIHEHU C TJIABHH
OykBHM OT NmaTWHCKaTa a3dyka: 0, 1, 2, 3,4, 5,6, 7, 8,9, A, B, C, D, E, F. lllectHaneceTnuynara
OpoifHa crucTeMa ce M3IMOJ3Ba B KOMIIIOTHPHUTE TEXHOJOTHH, TTABHO 32 KOMIIAKTHO 3alllCBaHE Ha
JBOMYHU yucia. ToBa € Taka, 3al[0To Mpeodpa3yBaHETO Ha YKciia OT ABOWYHA B IIECTHA/IECETUYHA
OpoitHa cucTtemMa © OOpaTHO c€ WU3BHPIIBA MHOTO JiecHo. IlpuumHa 3a TOBa €, e
IecTHaeceTHuHaTa OpoiiHa cucTema e KpaTHa Ha ABonyHaTa (16 = 24).

JlorudeckusIT aHaJ N3 Ha JIBETEe CUCTEMHU 1OKa3Ba, Ue MpH Mpeodpa3yBaHe Ha JBOMYHO YUCIIO
B [IIECTHAJIECETUYHO, BCSKA YETBOPKA IBOMYHU IU(PPHU Ce 3aMEHSI ChC CHOTBETHA IIECTHA/IECETUYHA
mudpa. [Ipu obpaTHOTO NTpeodpa3yBaHe BCsAKa MIECTHAZECETUYHA ITU(pa TpsiOBa J]a ce 3aMECTH ChC
ChOTBETHA YETBOPKA ABOUYHU IHU(PpU. CHOTBETCTBHETO MEXIY ABOWYHHUTE U HIECTHAIECETHYHU

udpu e 1ageHo B Tabnuiara (ChlaTa KakTo Mo-rope, Ho ¢ MeCTHAACCeTUIHH udpn):
0 1 2 3 4 5 6 7 8 9 A B C D E F
0000 | 0001 | 0010 | 0011 | 0100 | 0101 | 0110 | 0111 | 1000 | 1001 | 1010 | 1011 | 1100 | 1101 | 1110 | 1111

PaznensHeTo Ha TBOMYHOTO YMCJIO Ha YETBOPKHU 3allOoyuBa OT3aJ Hampea M 3a MociefHara
rpyna (IbpBuTe HUGpPHU HA ABOMYHOTO YHUCIIO) C€ JONBJIBAT HE3HAUEIIU HYJIHU, aKO € HE0OX0IUMO.
Eto eaun mpumep Ha mnpeoOpazyBaHe Ha 4YMCIO OT JBOMYHA CHCTEMa B IIECTHAJECETUYHA
101100100100111110¢2) :

0010 1100 1001 0011 1110 )
3 C 9 3 E - mecTHageceTuaHoTO Ynuciio € 3CY3E 46

To3u necen HaumH 3a npeoOpa3yBaHe Ha 4YMciaTa IMpaBM ILECTHAJEeCeTUYHaTa OpoiiHa
cHCTeMa OCHOBHA 32 KOMYHHUKAIIUSI MEXIy KOMIIOTbpPHATAa CHUCTEMa W CUCTEMHHUTE U TPUIOKHU
IIPOrpaMMCTH, KOMTO CBh3AaBAT IMPOIPaMHOTO OCUTypsBaHe. BmecTo na wm3mpama cbhoOIIeHus,
ChIBpXKAILM JIBOMYHU YHUCIA C TolsIM Opoil mudpu (3a azpecute B MaMeTTa HampuMmep),
KOMIIIOTBPHATA CUCTEMa M3Ipallja KOMIAKTHU IIECTHAJECETUYHH YMCIIA, KOUTO MHOIO IO-JIECHO
MoraT ja ObJaT aHaJM3UpaHU OT moTpedurtenute. B TO3M cMHUCHI, MIECTHaZeceTUUHaTa OpoiiHa
cucreMa ce sBsfBa IIOMOIIHA, H3IM0JI3BaHA MPEIUMHO IpH pa3paboTBaHE Ha MPOrpaMHOTO
OCUTYpSIBaHE.

1.2 /IBou4yHa apuTMETHKA.

JlBonynara OpoilHa cucTemMa € OCHOBHa 3a IHpeAcTaBiHe Ha HHpopManusaTa B
KOMIIOTBPHUTE cucTeMH. ThH KaTo MHPOpManusTa TpsOBa na ce oOpabOTBa, OT CHIIECTBEHO
3HaYyeHWe € KaK C€ WU3BBPIIBAT OCHOBHUTE AapUTMETHYHM OINEpalldd, KOraro 4uciara ca
NPEICTaBeHU B JIBOMYHa OpoiiHa cucrema. TbH KaTo mpaBmiara 3a IMpeJICTaBsSHE HA YUClaTa B
JIBOMYHA U JIeCeTUYHA OpoiiHa cucTeMa ca eIHaKBU, TO U apUTMETUYHUTE OIEpalluy Ce U3BBPIIBAT
0 CHIUTE MpaBuia. ToBa ce BUXk/Ia OT IOKa3aHUs IpUMep:

1001101 —> JIeCETUYEH EKBUBAJICHT 77
+ 101011 —> JeceTHYeH eKBHUBaIEHT 43



1111000 —-> necernueH ekBuBajiieHT 120
CpOupaHeTo Ha J1Be JBOMYHU YHUCIIAa C€ U3BBPIIIBA, KATO CE 3all0YHE OT MOCIEAHUTE pa3pein, KaKTo
€ TpU JECeTHUHOTO chOMpaHe. B cimyuas mocnennure nudpu Ha ABETE YHCIa ca IUHHULIU U TpU
crOupanero 1 + 1 pe3yntaTsT € 2, KOETO B JBOMYHA OpoitHa cuctema ce 3amucBa karo 10. Ilo
aHaJIOTHsl C IECETMYHOTO ChOMpaHe B pe3yiraTta TpsaOBa na ce 3anume 0 U 1a ce ordyere npeHoc 1
KbM CHOMPAHETO 3a CIIe/IBALIUTE Pa3pe/iu.

[Ipn wu3BakAaHe, KOraTo M3BaXKJaHaTa IUdpa € Mo-rojsMa OT IudpaTa, OT KOSITO ce
M3BaX[a, € HEOOXOIMMO J1a C€ B3eM€ CTOMHOCT OT MPEAMILIHUS pa3pell, KAKTO TOBa CE€ MPaBU MpPH
JIECETUYHOTO M3BAXKJAHE.

1001101 —> JeceTUYeH eKBUBAJIEHT 77

- 101011 —> JeceTUYEeH eKBHUBaIEHT 43
100010 —> JeceTHYeH eKBUBaJIEHT 34

VYMHOXKEHUE U ACJICHUE HAa JBOWYHH 4YHCJia CC M3BBPIIBA 110 IIpaBujia, aHAJIOTHMYHU HAa TC3HU,
KOUTO BaXKXaT 3a JCCCTUYHUTC OIICpALlUU.

2. IIpeacraBsine Ha uHGOPMANMATA B IBOUYEH KO

Nudopmanusara moxe na ce nepuHupa KaTo ChbBKYIHOCT OT CBEACHHS 3a OKOJHUS CBAT U
MPOTHUYANIUTE B HErO MPOIECH, BH3MPUEMAHU OT YOBEKA WIIM CICIHAIN3UPAHH yCTPOWCTBA 3a
obOe3nevyaBaHe Ha 1elieHacodeHa JaerHocT. [lo cBosita mpupona mHGoOpManusTa OWMBA: YUCIIOBA,
TEKCTOBa, rpaduuecka, 3ByKoBa, BUACOMH(GOpMALIUs U APYTH.

OreHka 3a KOJIMYECTBOTO MH(OPMAIIMS MOXE Jla C€ HAlpaBH 1O paznudeH HauyuH. Korarto
ce oTHacs 3a uHpopMaIus B IBOUYECH BUJ MOXKeE Ja ce u3nonssa ¢popmynara Ha [llenon:

H =log, N , xpaero H e xommuectBoto mapopmanus, a N — OpoaT Ha paBHOBEPOSITHU

QITEPHATHBHH CHCTOSIHHUSA HA 00E€KTa, HOCUTE Ha MHPOPMAaLUTA.

[Ipy KOMIIOTHPHHUTE CHUCTEMH Bcsika HH(pOpMamus ce mpeAcTaBs B JBOMYHA (opMma
(mocpencTtBoM JBe aiaTepHAaTHUBHU CbCTOsHUSA — 0 u 1). Paznuunurte Tunose uHpopmanus ce
Koaupart (MpeAcTaBsT) B ABOMYHA hopMa MO ONpeieNieH! paBuia.

Haii-mankara nopuus uHpOpManmusi ce sBsBa OTrOBOPHT Ha €JIEMEHTapeH BBIIPOC,
M3HCKBAI JIBa OTTOBOpa — ‘na’ uiu ‘He’. ToBa rpadguuecku MOXe /1a ce MPEICTaBU C €HA OT JBETE
mudpu ot nBomuHata OpoiiHa cuctema — 0 m 1. Mndopmanmsara, chappkama eIxdH OT JBaTa
BB3MOXKHHM OTTOBOpa ‘Ja’ WM ‘HE’ WM edHa OT ABeTe IudpH OT JBOMYHATA OpoifHa cucTeMa ce
Hapuva ‘Out’ (bit). Ilo aHamorusi ¢ TEPMUHOJIOTHATAa OT KBAaHTOBAaTa MEXaHHMKA, TOBA KOJIUYECTBO
uH(popMaldsg MOXKE Ja ce cMiITa 3a €QUH KBaHT (HE ChHIIECTBYBa IMO-MajKO KOJIUYECTBO
nH(popManus).

Eaun our undopmanus moxe aa ObAe mpeacTaBeHa MO pa3TU4YeH HAYUH B TEXHHUECKUTE
YCTPOMCTBA — B €JIEKTPOHHUTE yCTPOICTBA MOCPEACTBOM HYJIEBO HMBO Ha HANPEKEHUE U HIKAKBO
JIpyro HUBO; 3aTBOpPEHA WM OTBOPEHA EJIIEKTpUYECKa BEpUra; HAMATHUTEH WM HEHAMarHUTEH
y4acThbK OT MarHuTeH maTtepuan u T.H. [lo To3um HAauyumH 4Ype3 yCTpOIHCTBA, OCUTYPSBAIIH JIBE
YCTOWYHMBH ChCTOSIHHSI, MOXKE J]a C€ MPEe/ICTaBs ABOMYHA HHPOPMAIIHSL.

JIBoruHaTa HHQOpMAIIHS C€ KOMIIEKTOBA KaTO ChBKYITHOCT OT OuToBe. PaznuunuTe TUIIOBE
Y KOJIMYECTBO MH(MOpMAIUs 3aeMaT pa3IndeH Opoil OutoBe. B KOMIMIOThpHUTE CHCTEMH OMTOBETE C
IBOWYHA MH(pOpMAIM ce Tpynupar B €JIeMEHTH, HapeueHHu OaiitoBe (B - byte). Enun Gaiit ce
CBCTOM OT 8 TIOCIIEIOBATEITHO pa3mnofiockeHu ouTa. [IpousBoaHu equHuiy Ha Oaiita ca kmiooaiT (1
KB = 1024 B), mera6aiit (1 MB = 1024 KB), rura6aiit (1 GB = 1024 MB) u T.H. [IpousBogauTte
equauiin KB, MB, GB, TB (tepabaiit) ce pa3nuuaBaT Majako OT CTaHIAPTHHUTE W3MEPBATCIIHU
equaUNA - BMecTo 1000 KaTo MHOXKHUTEN 3a MPOU3BOJAHUTE SIUHUIIU CE U3IOJI3BA OJIM3KOTO YHCIIO
21 = 1024. Usnonsea ce TakbB HauMH Ha oOpazyBaHe Ha TPOW3BOIHUTE CIAMHHIIM TOPAIH
cnenduIHaTa TPUPOJIa HA TBOMYHUTE Yrclia (He0OX0auMa € KpaTHOCT KbM OCHOBATa Ha OpoifHaTa



cuctema - 2). Taka Hali-MKOHOMHYHO C€ YINpaBisABAT alapaTHUTE PECYpPCH HAa KOMIIIOTBPHUTE
CUCTEMH, IIPU KOMIUIEKTOBAHE U PA3IPEACICHUE Ha [TaMEeTTa.

2.1 IlpeacraBsine HA YHCJI0BA HHGoOpPMALHSA

B xoMmioThpHUTE CUCTEMU C€ M3MOJ3Ba JIBa BUA YMCIOBA MH(OpMAIKs: HATYpaTHH (11T )
yyclia U peaiHu (BemlecTBeHU) yucna. ChIIecTBYBa U €lHA TpeTa GopMma — JIBOUYHO-IAECETUUHH
4Kclia, KOUTO CE€ U3M0JI3BaT OOMKHOBEHO 3a 00paboTKa Ha NKOHOMHYECKa HH(OpMaLs.

IMeau yucaa

[TosokuTeTHUTE MENTH YKclia Ce MPEICTaBAT B JBOMYHA (opma upe3 mpeoOpasyBaHe IO
Ha4yMHA, MOKa3aH Mo-rope. B 3aBHCHUMOCT OT rojeMHHAaTa Ha YHUCIOTO 3a MPEACTABSIHETO My ca
HeoOxoauMu pazimueH Opoit mudpu (OutoBe). B mM3uuCIHTETHWTE CHCTEMHU 3a IMPEACTAaBSIHE HA
yyclaTa 0OMKHOBEHO ce oTAelNs Gpukcupan Opoii burose (6aiitose). ToBa o3HauaBa, ue B o0jacTTa
ompejesieHa 3a TPEJCTaBIHE HA JAJICHO YMCIO MOXE Ja ce M300pa3u CTOWHOCT B OTpaHUYCH
nuana3oH. MakcuMmanHaTta CTOWHOCT (YHCII0), KOSITO MOXKE Jla Ce MpeAcTaBu B o0nacT ¢ N Outa ce
ompenenst oT Opost Ha paznuyHuTe KoMOMHanuu oT ‘0 u ‘1°, KOMTO MoraT Ja ce ChCTaBAT ¢ N
naBonunu udpu. Tl KaTo OpPOAT Ha KOMOMHALIMKMTE OT JBE CHCTOSHUA Ha N enxemenTa € 2", To ¢ N
OuTa MOXKE J1a e MPEACTaBU L0 YKcIIo B uHTepBaia 0 + 2"-1 (uucnoro ‘0’ € eHa OT Bb3MOKHHTE
KOMOWHAIIMK U MaKCHMaJIHaTa CTOMHOCT € ¢ 1 mo-manka). Taka B equn Oait (8 Outa) MOXKe 11a ce
TIPEICTABH ISUT0 YNCIIO0 B MHTepBana 0 + 2°-1 wmm 0 + 255.

[IpencraBsHeTo Ha OTpULIATETHUTE IIENTM YMCIIa M3WMCKBA BBHBEXKJAaHE HA CHEIMalleH OuUT
(pa3pen) 3a 3Hak Ha uucioro. [Ipuema ce, ye ako B OWTa 3a 3HAK UMa CTOMHOCT 0, YUCIOTO €
TIOJIOKUTEITHO, a aKo € 1 — oTpunartenHo. Taka HarpuMmep, ako 3a LsUI0 Yucio ce oTaens 1 Gait (8
OwTa), CTOWHOCTTAa HA YUCIIOTO C€ 3aliCBa B TOCIEAHUTE 7 OWTa, a MHPBHUAT OUT CE M3IOJI3BA 32
3HaK. ToraBa MakKCHMAaJIHOTO ILISIJI0 YHCJIO ChC 3HAK, KOETO MOXKE J1a ce 3amuiie B 1 O0aiiT e 27 = 128,
a Mamna30HbT Ha B3MOXKHHTE Yncia € oT —127 go 128. Ha ¢wur. 1.1 e moka3aHo pa3moinoKeHHETO
Ha [U¢pUTE HA ISUI0 YKUCIIO KaTo MOJOKHUTETHA U OTPULIATEIHA CTOMHOCT.

MNonoxwutenHo ymncno 91 OTpuuarento yicno 91
0J1[0f1/1][0[1]1] Ao 1[0 1]1]
6uT 3a 3HaK 6UT 33 3HaK
@uwr. 1.1. TlpencrapsHe HA 1ETH YUCIT

Peaninu (BemecTBeHN) YuCIa

3a nma ce mpeacTaBAT ApOOHM YHClia B ABOMYHA OpoiiHa cUCTeMa ce M3IMO0JI3Ba MO3UIIMOHHA
TOYKa (aHaHOFI/I‘-IHa Ha OJECE€TUYHaTa TOYKA B MaTeMaTI/IKaTa). HI/I(I)pI/ITe BJIABO OT HNO3UIIMOHHATAa
TOYKa IMPEJICTaBAT IsIaTa 4acT Ha YUCIOTO, a uudpute BAICHO — ApoOHaTa yacT. [lo ananoruuen
HAaYWH KAKTO HIpH ACCCTUYHUTC YHUCIIA, NO3UIUATA HaA I_[I/I(l)paTa BISICHO OT IIO3HIIMOHHATAa TOYKa
(mpoGuuTe UppH) ONMpeNENs ¢ KOs OTPULATENHA CTENEH Ha YucaoTo 2 (27) TpaOBa 1a ce YMHOKH
ChOTBETHaTa JABOMYHA IMdpa. IIbpBata nndpa ciex Mo3UIMOHHATA TOYKA CE YMHOXaBa MO Y2,
BTOpara — 1o Y, Tperara — no 1/8 u T.H. Hanpumep umcnoro 1011.101 B necermuen Bua Ou
W3TIISKIANO0 TaKa:

122 +12' + 1+ 112+ 1.1/8= 8+2+1+1/2+1/8=115/8

B KOMIIOTBPHUTE CUCTEMH PEATHUTE YHCIa Ce MPEICTaBsAT Mo JABa HaYWHA — ¢ (PUKCHpaHa
TOYKa W ¢ IulaBamia Touka. [Ipu 3ammc Ha yucnara ¢ pukcMpaHa To4ukKa B JBOMYeH (opmar ce
MpeJroiara TOYHO OIMPEAeNICHO MSCTO Ha MO3UIIMOHHATA TOYKA B TOJETO 3a 3aluc Ha yuciara. B
OuTOBETE Mpenr MO3ULMOHHATA TOYKA Ce 3allKCBa Is1aTa yacT Ha YHMCIIOTO, a B OUTOBETE Clie] Hes
— npoOHata (mecernyna) 4act (¢wur.1.2). Kakto ce Bmxkga, MACTOTO Ha MO3WIMOHHATA TOYKA HE
M3UCKBa CIIElMajHa KJIeTKa B mamerta (OMT) — T € YCIIOBHO pasleiisiHe Ha IOJIETO Ha JIBE
gactu.YacteH cnyqaﬁ Ha TO3U BU/J 3aIlMC Ca LECJIUTEC YHCia. HpI/I TAX MO3UIMOHHATA TOYKA € B Kpasd
Ha moJyieto. B mpakTukarta TO3uW BUJ Ha MpEICTaBIHE Ha pEaJHUTE YHCla C€ U3I0JI3Ba, KaTo
MO3UITMOHHATA TOYKA c€ (PMKCHpa B HAYAJIOTO HA MOJIETO 3a 3aMKC Ha YUcliaTa (3amuc Ha Yuclia Mo-
MaJku oT 1).



o [tjof 1o ft[1[1fr]o[1[1][0]1]1]
Ilsna gact JlpoOHa yact
@ur. 1.2 IlpencrtaBsiHe Ha peajHU YUcia ¢ GUKCUPaHA TOUKA

Umucnara ¢ miaBaima ToYKa ce 3aMrcBaT BbB BUJI HA MAHTHCA M, U TTOPSITBK P.
N =m, 10".

Hanpumep uncnoro 374.25 moxe na ce 3anuiie BbB Buna: 0.37425 10°. B To3u 3anuc m, =
0.37425, a p = 3. Yucnoro 0.000453 moxe na ce 3anume kato 0.453 10 u maHTHCaTa € m, =
0.453, a mopsABKBT € p = -3. 3anucaHo BbB BUJ Ha MAHTUCA U MOPAIBK YUCIOTO € B HOpMAIM3UPaH
¢dopmar.

Uucnara ¢ miaBama TOYKa € MPEJCTaBAT B IMaMeTTa HAa KOMIIOTHPHHUTE CUCTEMH, KaTo B
TMOJIETO 32 3aIllKUC Ha YUCIOTO ce (PUKCUpaA YacT OT MaMeTTa 3a 3aluC Ha MAaHTHCATa U Jpyra 4act —
3a 3amuc Ha nopsabka (dur.1.3).

o tjoftf1fo 111 f1]o[1]1[0]1]1]
ManTuca [Mopsnbk
®ur. 1.3. HpCZ[CTaBSIHe Ha p€aJIHU 4YHrcCJia C IlJIaBalia TO4YKa

MaHTtucata ¥ OpAIBKBT CE 3alKMCBaT B MaMeTTa KAKTO CE€ 3aluCcBaT LeauTe yucia. Te
TpsiOBa Jja UMaT MO €IMH OUT 3a 3HAK, a OCTaHAJIUTE OUTOBE OT MOJIETO Ca 3a 3aMKC Ha CTOWHOCTTA.

JIBOMYHO-1€CETUYHOTO TPEJCTAaBSIHE Ha 4YKCJIaTa CE€ M3MO0JI3Ba 3a 00paboTKa Ha TOJEeMHU
MacuBu OT naHHHM. KoraTto TpsiOBa na ce mokas3BaT YMCIOBU JaHHHU OT TaKMBa MAcCHUBH, cC€ TyOH
MHOTO BpeMe 3a TIpeoOpasyBaHe Ha 4YmcliaTa OT JBOWYHA B JeceTwuHa (opma. [TocpenctBom
cnenuanHd (QyHKIMOHATHU OJIOKOBe (CrHemnmanHa apuUTMETHKa) BCsAKa JeceTHyHa mudpa ce
mpejcTaBs ¢ rpyna aowdnu nudpu. Haii-mankust Opoit nBowuHu mudpu, ¢ KOUTO MOTAT Jia ce
MPEICTAaBAT JECEeTUYHUTE IU(pPHU, € YeTHpU. 3aToBa NpPHU TO3M HAYMH Ha TMpEACTaBsHE, BCIKa
JeceTryHa udpa ce mpeodpaszysa B ABOMYHA GopMa ¢ H3MOA3BaHe Ha 4 qBowyHU IUdpu. ETo enun
npuMep:

3795(10) =00110111 1001 0101(2)

Tyk mpeobpazyBaHeTo He M3UCKBA CIENMAaTHa MPOIEAypa, a MPOCTO 3aMEHSIHE Ha YETBOPKHU
JTBOWYHU ITUGPU C TECETUUHU TUPPH.

TpsabBa ma ce orbenexu, ye MPEACTABSIHETO HA LEIUTE YHCIa MOXE Jla Ce pasriiexkaa KaTto
YacTeH CiIy4yall Ha TPEACTAaBSHETO Ha 4YHCliaTa ¢ IJIaBamia Touka. ToBa, 4ye B KOMMIOTHPHUTE
CHUCTEMH C€ U3IMOI3BAT U IBATa HAYMHA HA MIPE/ICTABSHE CE€ ABJKU Ha CIIETHUTE TPUUUHMU:

-3a uxoHomus Ha mameT. He e HeoOXoauMo Mpu 1EeauTe YKciia a ce pe3epBrupa maMeT 3a
nopsaabK. OcBeH TOBa, YCTpoICTBaTa 3a 00pabOTKa Ha IETUTE YUCIa ca MO-MPOCTH U OMEpaIuUTe
C€ U3BBPIIBAT C MO-TOJISIMA CKOPOCT.

- 3a mo-100Bp KOHTPOJ B Mpolieca Ha mporpamupane. Korato mpeaBaputenHo € onpeaeneH
BUJIBT HA PA3JIUYHUTE MPOMEHJINBY B IIpOrpamara, o-JIE€CHO C€ OTKPUBAT IPEIIKUTE B TPOTPAMUTE.

2.2 MamuHHAa apUTMETHKA.

MukpomnponecopbT B KOMIIOTHBPHUTE CHCTEMH W3MBIHSABA TMPOCTH KOMaHAM TpU
apuTMeTM4yHaTa o0paboTKa Ha YMCIOBU JaHHM. 3a LENTa, YUCIOBUTE JAHHU CE IPEICTaBAT B
noaxosmia Gopma. BeBeneHu ca HAKOJIKO BHAAa MAIIMHHU KOJOBE 3a MpPEICTaBSHE Ha YUCIIOBa
nH(popManus.

1. IIpas koa.

[IpaBuAT KOX Ha JBOMYHO YHCIO ce OOpa3zyBa OT aOCOJIOTHATAa CTOHHOCT Ha YHCJIOTO B
JIBOMYHA OpoifHA cucTeMa M KOJ 3a 3Haka (HyJa uinu enununa). [Ipumep:

N(l()) =11 ) N(z) =1011 ) N(2),n.1< = O|1011

N(lO) =-15 ;N(z) =-1111 ;N(z),H.K = 1’1111

2. OOpareH Kox

OOpaTHHUAT KO HAa IBOUYHUTE YHCIIAa c€ 00pa3yBa Mo CIETHOTO MPABUIIO: OOPATHHUAT KO Ha
MOJIOKUTEITHUTE IBOMYHH YHCIIa CHBIAJA C TEXHUST MPaB KOA; OOPATHUAT KOJI HA OTPHUIIATCITHUTE



guclia chAabpka ‘1’ B OuTa 3a 3HaK, a MU(GPHUTE HA YHUCIOTO CE 3aMCHAT C TEXHUTE WHBEPTUPAHH
CTOMHOCTH (HYJIUTE C€ 3aMEHST C €AMHULIU U 00paTHO). [Tpumep:

N(l()) =6 ) N(z) =0110 ) N(2),o.1< = 0|01 10

N(lO) =-13 ) N(g) =-1101 N N(z),o.K = 1’0010

Enno ot cBoiicTBaTa Ha oOpaTHHUS KOJI € Y€ CyMaTa Ha TOJIOKUTETHO C OOpaTHUS KOJA Ha
OTPULIATETHOTO MY YMCIJIO JlaBa Taka HapeueHata mamuHHa eauHuua 1111111111, Hynarta B
obparen kox uma nBosiko 3HadeHue: 0/0000 ul|1111. ToBa e mpuuuHa Jja HE Ce MU3IMOI3BA O0paTEH
KOJI B MalllMHHATa apUTMETHKA, a TOH J]a ce€ MOAU(HUIIMPA B TOIMBIHUTENCH KOJ.

3. JlombJHUTEEeH KO,

B nmonmbiHUTENEH KO TMOJIOKHUTETHUTE JBOWYHHM YHCIA CHBHAAAT C TEXHHS TPaB KOI.
JIOMBJIHUTETHUAT KO/ Ha OTPUIIATSIIHUTE YKCIIa ce€ 00pa3yBa, KaTO KbM OOpAaTHHS KOJl Ha YHCIOTO
ce mpubasu ‘1’ B Hali-mmaamus paspen (6ur). [pumep:

N(l()) =19 ) N(z) =10011 5 N(z),ﬂ.,( = 0|10011

N(lO) =-13 ; N(g) =-1101 N N(z),u.x = 1|0011

OCHOBHH CBOICTBA Ha JOIBJIHUTEIIHUA KO/,

-Cymata Ha TOJOKUTEIHO YHUCIO C JOMBIHUTENHHUS KOJ Ha HETOBOTO OTPHUIATEIIHO
3HAYEHHE J]aBa Taka HapedeHaTa MAllMHHA eAWHHWIA B AombiHuTeneH kox MEx = 10/00000.
XapakTepHOTO B TO3M 3aIHC €, 4e B OuToBeTe 3a 3HaK uma 10.

-IIpencraBsiHeTO Ha OTPUIIATEITHUTE YKCIIA B JOMBIHUTEICH KOJ CE SIBABA JOIBIHEHUE 0
Ha MpaBus KOJ 10 MAalllMHHATA €UHHIIA. 3HAYCHUETO Ha JOMBIHUTEIHUS KOJ MOXKE /1a C€ BUAM OT
3amuca Ha MOCIeAOBATSIIHUTE YUCa MPU MPEX0JIa OT MOJIOKUTEITHU KbM OTPUIIATEITHA CTOMHOCTH:

Jec.uucio 5 4 3 2 1 0 -1 -2 -3 -4
JBowuno uucimo | 00101 | 0]0100 | 0j0011 | 0]0010 | 0j0001 | 0]0000 | 1]0001 | 1j0010 | 1]0011 | 1]0100
Jom. xoj 00101 | 00100 [ 0]0011 | 0j0010 | 0]0001 | 0j0000 | Ij1111 | 11110 | 1J1101 | 1]1100

Ot Tabnauuara MOXe Jja c€ BHJHU, Y€ aKO KbM HSAKOE YHUCIIO, IPEACTAaBEHO B JOIBIHUTEICH
KoJ, nMpubaBuM 1 KbM Hail-miaamus OUT ce MojdydyaBa MPEIX0KIAIIOTO 0 YUCIIO, HE3aBUCHUMO
JJIA € TIOJIOKUTEITHO WIM OTPULATENIHO. ToBa CBOMCTBO Ha JONBIHUTEIHUSA KOJ Ha JBOUYHHUTE
Yyclla yJIeCHSIBAa U3BbPILIBAHETO HA APUTMETUYHUTE IEHCTBUS C TAX.

CymupaHe M U3BaK/1aHe HA YHCJIA B IONbJIHUTEJIEH KO/.

W3nons3Ba ce ChIIMAT aJrOPUTHhM KaKTO B OOMKHOBEHATa JBOMYHA apUTMETHKA. 3a IIeNTa
yuciaarta TpsOBa Ja ca ¢ €JHAaKBa JBIDKUHA, KaTO PE3yJTaThT € ChC ChIlaTa AbDKMHA. B TO3M
cilydail BCeKM OMT Ha MPEHOC B Hal-JisiBaTa 4acT (KbAETo € OuTa 3a 3HaK) ce mrHopupa. KoraTto
YHCJIOTO € C NO-MAJIbK pa3Mep TO C€ JOIBJIBA OTISABO C HE3HAYEIU HYyJIH. /[eCTBHETO U3BaXaAaHe
ce TpeacTaBs Karo ChbOMpaHEe, HO BTOPOTO YHWCIO CE€ TPEACTaBs KAaTO OTPHUIATEIIHO YHUCIO B
JonbiaHuTENeH Kox. [lpumepu:

3+2 0011 3 1101 7 0111
0010 21110 5 1011
0101 = 5 5 10l = -5 2 0010 = 2

OCHOBHOTO IMPEUMYIIECTBO HA JIBOMYHUS JOIIBJIHUTENICH KOJ €, Y€ CYMUPAHETO Ha BCUUKU
yucia (MOJ0XKUTEIHN U OTPULIATEIHH) Ce N3BBPILBA 110 €IUH U ChIHU AJTOPUTHM.

B koMmioThpHHUTE CHCTEMH CE€ W3MOJI3Ba U MOAUGUIMPAH JONbJIHUTENEH KO, KOWTO €
noo0eH Ha JOMBJIHUTENIHUS KOJ, HO NpU HEro ce H3Moy3BaT jaBa Ourta 3a 3Hak: 00| - 3a
MOJIOKUTETHH 4ucha u 11| - 3a oTpunaTenHu yucia. AKO C€ IOJIydd TPEnbJIBaHE B IOJIETO 32
CTOMHOCT Ha yHciaTa, ce MoAuduIupa 1 KOMOMHAIMATA 3a 3HAK — MoJIydaBaT ce komOuHaruu 01
i 10).

2.3 IlpeacTraBsiHe HA CHMBOJIHA U TeKCTOBAa MHGoOpMaLu.

Teii KaTo B KOMOIOTBPHUTE CUCTEMHU HMH(pOpMAlMATA C€ ChbXPaHsABa CaMO B JABOMYEH KO,
U3MOJI3BAaHUTE CUMBOJIM TPU CBhCTaBSHE Ha JaJ€H TEKCT TpsAOBa Ja ce MpEeACTaBAT KaTo
koMOuHanust ot aBonyHu nugpu (1 m 0). [Ipu HaTHckaHe Ha KJIAaBUII OT KJIaBUATypara, KOWTO
CHOTBETCTBA Ha JaJeH CHMBON ce (opMupa ompeneneH Kox (scan cod) — JBOMYHO YHCIIO,
OTIpeNIeNIAII0 C€ OT MOpEeIHHUsI HOMep Ha kiaBuila. HoMepbsT Ha HaTHCHATHS KJIABUII OOMKHOBEHO
HE € CBBbp3aH ChC CHOTBETHHSI CUMBOJ. Bpb3kara mexay dopmupanus ‘scan cod’ u cuMBoOia ce



oTipenieNis OT crienuaiHa Tabnuna. B Hest Ha BCEKM CHMBOJI, M3IOJI3BaH OT KOMITIOThPHATA CUCTEMA,
ce MpHUCBOsiBa ABOWYHO umcio. Korarto ce 3ammcBa TEKCT B MaMeTTa Ha KOMIIOTHPA, BCHIIHOCT Ce
3aIrMcBa MOCIEOBATEIHOCT OT JIBOMYHHU YHCIa, ChOTBETCTBAIIN Ha CHMBOJIUTE OT TeKcTa. Te He ce
paznuyaBaT MO HAa4YMHA Ha 3aliCcBaHe OT OOMKHOBEHMTE e 4Yucia. PasriaexgaHeTo Ha Tasu
nHpOpMaIHUs KaTo TEKCT € YCIOBHO, Thil KaTo TPsiOBa /1a MMa MpeIBapUTEIHO YTOYHEHHUE, Ye TOBA €
TEKCT, @ He OOMKHOBEHHU YHCIA.

B HavanHMa mepuon Ha pa3BUTHE Ha KOMIIOTBPHHUTE CHCTEMH Ca W3IOJ3BAaHU Pa3IMYHU
MPUHIMIIA Ha KOJUpaHEe Ha CHUMBOJIHA M TekcroBa MH(popmanms. ToBa e ch3maBajgo TONEMH
3aTpyAHEHUS, Th KAaTO TPYAHO € MOXKEIo Ja ce OOMEHs WHPOpMalus MEXAYy pazIndHUTe
n3uuciuTenHu MamuHu. llopaau Tasu npuyrHa AMEPHUKAHCKUAT HAlMOHAJIEH HHCTUTYT TIO
crangapruzanust (ANSI) pazpabdora crierania kogoBa tadmuna ASCII (American Standard Code
for Information Interchange). Ta3u xomoBa Tabiuila HaMepH MHOTO IIMPOKO Pa3MpPOCTpPaHEHHE,
KaTo MpOIbbKaBa Ja ce U3M0JI3Ba U cera (IMMpou3Hacs ce ‘ac-Kui’).

Koraro ce e pa3paboTBam TO3U CTaHAapT, C€ € CMATAIO, Y€ BCUYKH H3IOJI3BaHU B
M3YUCIUTETHUTE MAIIMHA CUMBOJIM HE HaaBuiaBat 120 Opos U MoraT Jja ce KOaupar ¢ He MoBeYe
ot 7 nBonunn uudpu: 27 = 128. Bee mak, KaTo AOMBIHHTEIHO MOACHTYPSIBAHE € IPHETO CHMBOJIHTE
Jla 3amucBaT ¢ § JABOMYHU IM(pHU, KOETO € IMO3BOJSABANIO Ja ce KomupaT 1o 256 cumBoisia. ToBa
BCBHIIHOCT € W IMpUYMHATa OMTOBETE B MaMeTTa Jla ce rpymupar mo 8 u jna obOpa3yBaT OailiToBe.
BebmaocT 1 6aiiT e mmone B maMeTTa, KbIETO MOXKe 1a ObJie 3amucal eqnH CuMBOJI. B tabnuma 1.1 e
nmokasaHa 4act ot kojosara Tabnuna ASCII ¢ kogoBeTe Ha OCHOBHUTE CUMBOJIH.

Tabmuua 1.1. OcaoBHu cumBosHH KozoBe B ASCII kooBa Tabmuia

CumMBoI ASCIl  kon- | Hecernuen | CumBon | ASCII xon- | Mecermuen | CumBon | ASCIl  kox- | [ecernuen

JIBOUYCH KOJT JIBOMYCH Kon JIBOUYCH Kon
(ITpoGei) | 00100000 32 A 01000001 65 c 01100010 98
! 00100001 33 B 01000010 66 d 01100011 99
“ 00100010 34 C 01000011 67 e 01100100 100
# 00100011 35 D 01000100 68 f 01100101 101
$ 00100100 36 E 01000101 69 g 01100110 102
% 00100101 37 F 01000110 70 h 01100111 103
& 00100110 38 G 01000111 71 i 01101000 104
¢ 00100111 39 H 01001000 72 j 01101001 105
( 00101000 40 1 01001001 73 1 01101010 106
) 00101001 41 J 01001010 74 m 01101011 107
* 00101010 42 K 01001011 75 n 01101100 108
+ 00101011 43 L 01001100 76 0 01101101 109
S 00101100 44 M 01001101 77 p 01101110 110
- 00101101 45 N 01001110 78 q 01101111 111
. 00101110 46 O 01001111 79 r 01110000 112
/ 00101111 47 P 01010000 80 t 01110001 113
0 00110000 48 Q 01010001 81 u 01110010 114
1 00110001 49 R 01010010 82 A% 01110011 115
2 00110010 50 S 01010011 83 w 01110100 116
3 00110011 51 T 01010100 84 X 01110101 117
4 00110100 52 U 01010101 85 y 01110110 118
5 00110101 53 \% 01010110 86 z 01110111 119
6 00110110 54 A\ 01010111 87 { 01111000 120
7 00110111 55 X 01011000 88 } 01111001 121
8 00111000 56 Y 01011001 89
9 00111001 57 Z 01011010 90

00111010 58 [ 01011011 91

00111011 59 \ 01011100 92

00111100 60 ] 01011101 93

A

00111101 61 01011110 94
00111110 62 01011111 95
00111111 63 01100000 96
01000000 64 01100001 97
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Kakto ce BWXIga, OCHOBHHTE CHMBOJH, H3IOJ3BAaHH B KOMIIOTBPHHTE CHCTEMH, Ca
KOJIMpaHU B ITbpBaTa MOJIOBHHA Ha KojoBaTa Tabmuma (Homepa 10 128). ToBa ca BCHUKU BB3MOXKHH
JBOMYHU KOMOUMHAIMH, 32 KouTo mbpBUAT OUT € 0. C HoMepa no-rojemu ot 128 (crapmusar Out 1)
ca KOJUpPaHU HSIKOW CHEIHMalHi CUMBOJH KaTO CUMBOJIM OT HEMcKaTa U (ppeHcka a30yka u peauia
rpadUYHN CUMBOJIH 3a TIOJy4aBaHE Ha MPOCTH TpapuuHU OOCKTH (NMPAaBOBI'BIHUIM, TAOIUIH U
JpYTH).

CumBonute ¢ HoMepa Haja 128 ce u3moi3Baxa IBJATO BpEeME 3a BrpaxJaHe Ha JIPyru
CUMBOIIHM Bepuru (a30yku) B KOMIIOThpHUTE cucTeMu. [lo TO3W HayWH ce u3Mmoi3Bailie u
KUPHWJIUIATa TPH Ch3JaBaHEe HAa JOKYMEHTH M MPOrPaMHO OCHUTYpsIBaHE Ha OBJITApCKH €3UK. 3a
1enTa yact ot cuMBonute oT cranaaptHata ASCII kogoBa Tabnuia ¢ Homepa Haj 128 ce 3ameHsixa
¢ rpaduuyHm 3Hamu ot kupwiaumara. C mosBaTa Ha omepanmuoHHata cucremMa Windows, craHa
BB3MOXXKHO M3IOJI3BAHETO Ha pa3iMYyHUd TEKCTOBH HIpU(TOBE, KOETO H3HMCKBalle 3aMmsHa Ha
rpadUYHATE CHMBOJIM B CHOTBETHHs MIPUPT C TakuBa Ha Kupwinna. M cera ceimecTByBar
mprudToBe ¢ BH3MOXKHOCT 3a MHCAaHE Ha KUPUIUIA U TaKHBa, HA KOUTO HE € U3BBPIICHA 3aMsiHA Ha
CBHOTBETHUTE T'pa)MIHM CHUMBOJIM. TOBa € NMpHYMHATA HIKOW TEKCTOBE MUCAHW HA KUPHIIHIA, N1a
W3IJIeKIAT HAITBIHO Hepa30upaemMu, KOraTto ce pasriekaaT Ha APYT KOMIIOTHP.

Unicode.

AKO Ha MaHeTaTa ce M3IMO0JI3Ballle caMO €UH €3UK (aHTJIMIICKH), TOTaBa KOoJoBaTa Tabmuia
ASCII memre ga ObI€ HAITBIHO JOCTAThYHA M BEPOSTHO IIEIIC J]a CE M3I0JI3Ba MHOTO ABJITO BPEME.
CrpiiecTByBaT 00adye MHOXECTBO €3UIM, KOUTO NMPU CHBPEMEHHOTO Pa3BUTHE U HW3MOJI3BaHE Ha
KOMITIOTBPHHUTE CUCTEMHU M3HUCKBAT MHOTO moBede oT ctapara ASCII tabnuia u mpuraxxaanero i
KbM paznuyHu a30yku. OcoOeHO rojieMu ca M3MCKBaHUATA Ha JIMTEpaTypara — Ts U3MOI3Ba MHOTO
XapaKTepHU OCOOCHOCTH Ha pa3IMYHHUTE a30yKH KaTO yIapeHus, TPAHCKPHUIIIIUN U IPYTH.

Pemennero Ha TO3u BBIPOC (MOXKE O CHIIO BPEMEHHO) € BbBEKJAHETO HA CHUCTEMaTa 3a
koaupane Unicode. Ts ce m3mon3Ba Beye HAKOJIKO TOJUHH U C Hesl pabOTAT HOBUTE OIEPAMOHHU
cucremu Windows 98, Windows 2000, Windows XP, Linux u apyru. ChIecTBEHOTO MpHU Ta3u
cucTeMa 3a KOJUpaHe Ha TeKCTOBU CUMBOJIH €, Y€ 3a MPECTAaBIHETO HAa €IUH CHMBOJI CE M3I0JI3Ba
He enuH Oait (8 Outa), a 2 Gaiita (16 Ourta). ToBa o3HauaBa, ye B Unicode Morar na ce Koaupar 110
65536 paznuyHu CUMBOJA (2'°). KogbT Ha BCEKH CHMBOI ChIBbpKa cTapiu Oait (8 6uta), KOHUTO
ompenens Bepurarta (az0ykata) ¥ MIIAIIINM OaiT, ONMpEACINsNl KOHKPETHHS CHMBOJ B JajeHaTa
a30yka. 3a Bcska a3z0yka ce OTHemsIT Mo 265 cuMBOJNA, KBIETO C€ KOAMpPAT KAKTO OCHOBHUTE
CHUMBOJIH, TaKa U CIEIUATHU CUMBOJH (yAapeHus], rpadiIHU O3HAUCHUS U T.H.).

Kupununara B Ta3u cuctema e HomepupaHa ¢ Homep 204 xato kox Ha a3Oykara (TO3H
HOMEp € B IbpPBHS OAaWT HAa BCEKU CMMBOJI OT Kupwimiara). Pazoupa ce, pa3auyHUTe IPOrpamMHU
CHCTEMH H3IIONI3BAT CIECHU(PUYHU METOAM 32 MKOHOMHUHU Ha MameT (IIOCTOSHHOTO MOBTOPEHHE Ha
KoJla Ha a30yKaTa ako TeKCThT € CaMO Ha €/IMH €3UK MOXeE J1a ce U30eTHe).

Hanx 20000 cumBona B cranmaptHute mpudtoBe B Unicode cuctemara ca OTIENEHH 3a
repornmudu OT KHTAMCKOTO U SIMOHCKO MHUCMO. CHBPEMEHHHUTE OMEPAMOHHU CHUCTEMHU CE
pasnpocTpassBar ¢ rojsMm Habop ot mpudrose B Unicode kojoBa cucrema, Taka 4e MpoOIeMbT C
pa3IMYHUTE €3MKOBH OCOOCHOCTH MOJKE J1a Ce€ CMsITa JI0 rojisiMa CTelneH peleH. ToBa He ce oTHacA
3a TEKCTOBE HAIIMCAHU B CTapaTa KOJOBAa CUCTEMa, KOMTO Ca BCE OILE TBHPAE MHOTO U IBITO BpeMe
e nopabpxkat ASCII kogoBaTta cucrema.

2.4 IlpeacraBsine Ha rpaduyHa HHGOpPMALHS.

ChBpeMEHHHTE KOMIIOTBPHH CHCTEMH MoraT jaa o0paboTBar rpaguuHH H300pa’KeHHS,
KapTUHU, aHUMaIys, BUJeo. Te3u Bb3MOKHOCTH Ha KOMITIOTPUTE BCHITHOCT T'M HAallpaBUXa TOJIKOBA
MOMYJIAPHU M IIUPOKO PA3NpOCTpaHEeHH. B Ta3u Bpb3Ka € OT CHIIECTBEHO 3HAUCHHE Kak ce
NPECTaBs €QHO TpapuuHO H300pa’keHHEe B IaMeTTa Ha KOMIIOTBPHUTE CHCTEMH M Kak ce
o0paboTBa rpadguyuHa uHpOpMAIIHSL.

CeiecTByBar nBe Kareropuu rpaduyHd HM300pakeHHS: pacTepHa Tpaduka W BEKTOpHA
rpaduxa.



- Pacrepna rpadgmuka. [lpu pacrepHutre METOaU H300PAKEHHETO CE€ MPEIACTaBS KaTo
CBHBKYITHOCT OT OTJEIHHU €NIEMEHTH OT KapTHHATa, HapeuyeHW Nukcenu (pixel — cbkpaiieHHe ot
picture element). Kazano mo-mpocro, rpaduyueckoTo M300pakeHHE Ce KOIWpa BHB BHJ Ha
MOCIIEZIOBATETTHOCT OT OMTOBE, KOMTO OMKCBAT PEIOBETE OT MUKCEIH. AKO H300paKEHUETO € YePHO-
0s10, 3a ONMCAHMETO HAa €AWH MUKcea OMxme Moriau naa usnosnsBame 1 out (croitHocT 0 ako
nuKcenbT € 051 U 1 — ako e uepeH). TakaBa kapTuHa OM OMiIa MHOTO MIPOCTA U HETOYHA, Thi KaTo
HE Ce OTYMTAa HMHTEH3WBHOCTTA HA YEPHOTO B OTAeNHUTE mNuKcend. Ome MOo-CI0KHO CTaBa
MpPEe/ICTaBIHETO Ha LBETHU u300pakeHus. [IpencraBsHero Ha rpaduuHuUTe H300paxKeHHS Ypes3
CHBKYITHOCT OT ITUKCEJIH c€ Hapuya OMTOBA KapTa Ha n3o0paxenuero (bitmap).

[ToBeuero rpaduvHu ycTpoiicTBa (AUCIUICH, CKEHEp, IIBETEH MevaT U IPYyTH) pa3felsiT I[BeTa
Ha JaJieH TMKCENl Ha TPW OCHOBHHM IIBSITa — 4YepBeH, 3eneH u cuH (RGB — red, green, blue). [lpu
CTaHIapTHO rpaduuHO M300pakeHne MHTEH3UBHOCTTAa HA BCEKH IIBST CE 3aJlaBa ¢ MoMoIITa Ha 256
HuBa (croitHocTH). CreoBaTenHO, 32 BCEKM OCHOBEH LIBST Ha MHKcesna € HeooxonuM 1 Oaiit (8
6urta) mamer. AKO M300paXKEHHETO ce ChXpaHsBa B pactep (paspemaBaiia crocobHocT) ot 1280
pena x 1024 mukcena Ha pex (1280 x 1024) mie ca HeoOxoauMHU HAKOIKO Meradaiita (MB) mamer 3a
ChXpaHsIBaHE HAa U300paKECHHUETO.

CrhllecTBYBaT pa3IMuHA METOJM 3a CIBbCTSABaHE (KOMMpecHpaHe) Ha HHPoOpMalHsITa 3a
rpa¢puuHuTe HM300pakeHuss. TunmuHu Qopmatu 3a mnpexacraBsHe Ha rpaduka ca GIF (Graphic
Interface Format), JPEG () u npyru. M3o0paxenusita Morat Jia ce IpeJCTaBAT U KaTo ONpeesieHa
KoMOuHanus ot 1BeToBe (16, 32, 256 upsara). B Te3u cimydan OT BCUYKH BH3MOKHUA KOMOMHAIIMM Ha
WHTECH3MBHOCT Ha TPUTE OCHOBHU IIBSITA CE MOJIOMpa HaOOp OT orpeeseH Opoil OCHOBHU IIBSTA, C
KOUTO Ce MPEeJCTaBs AajeHa KapTUHA (BCEKU MHUKCEN c€ HISHTU(UIUpPA C HIKOM OT T€3U OCHOBHH
IIBETOBE).

OcHOBEH HENOCTaThK Ha pacTepHara rpaduka € HEeBb3MOXKHOCTTA 3a MPOMOPIIMOHAIHO
M3MEHEHHe Ha KapThHaTa. [Ipy yBenmmuaBaHe Ha pa3Mepa Ha KapTHHATA C€ MOJy4yaBa 3bPHUTOCT,
THIl KaTO pa3MepuTe Ha OTIACIHUTE MHUKCENH CE YBEIMYaBaT M TOBA CE€ OTpa3sBa Ha OOIIMS BUJ Ha
n300pakeHUETO.

TunuyHU porpaMHH MPOAYKTH, KOUTO 00paboTBaT pacTepHu rpaduuHu M300pakeHHs, ca
Photoshop, Photopaint, Corel Draw u apyru.

- BekTopna rpadgmuka. [Ipyr cmoco0 3a mpencraBsHe Ha TpapUUYHH H300paKEHUS €
MIOCPEICTBOM BEeKTOpHA rpaduka. M300paxeHneTo ce npeicTaBs KaTo ChbBKYMHOCT OT T€OMETPUYHU
€JIEMEHTH (JIMHUH, OKPBKHOCTH, MPABOBI'BJIHUALIM U IpyrH). B mamerra ce 3amucBar JaHHH, KOUTO
OTIpeNIeNIAT TE3U eJEeMEHTH (KOOpAWHATH, PaJuyCH, BIVIM), a NMPHIOKEHHUSITa, KOUTO 00paboTBaT
rpadukara, MocTposiBaT BU3YaTHOTO U300pa’keHUE MO Te3U JaHHU. 103U HAUMH Ha Mpe/ICTaBIHE Ha
rpadu4HN U300paKEHHS MOXKeE JIa Ce U3I0JI3Ba CaMo 3a CXEMH, Auarpamu, rpadpuku. [IpenrumcTBOTO
My €, 4e H300paXE€HHETO 3aeMa Io-MaJlka TaMeT M ManaOMpaHeTo Ha H300paKeHUATa HE
npeacTaBisBa mnpobsem. Taka ca MOCTPOEHH W TrojisiMa 4acT OT TEKCTOBUTE HIPU(PTOBE, KOETO
MO3BOJIsIBA JIECHOTO MM MamabupaHne. Hali-decTo u3non3BanuTe rpaguvaHu MPUIOKEHUS 32 paboTa
¢ BekropHa rpaduka ca AutoCAD, Corel Draw, Microsoft Visio u apyru.

2.5 llpeacraBsine HA 3BYKOBa HH(pOpMaIus

Haii-mupoko mpuiokeHrue 3a KoaupaHe Ha 3BykoBa mH(popmanusa (aymuounHdopmarus) e
MOJyYMJI METOIBT Ha H3MEpBaHE Ha aMIUIMTyJaTa Ha 3BYKOBaTa BbBIHA Mpe3 ONpeAeiICHU
WHTEpBAJIM W 3allUC Ha TMOJYyYEHUTE CTOMHOCTH KaTro JABOMYHM YHCTA. 3a Ja C€ MOIy4H
HEO0O0XO/IMMOTO KadyecTBO Ha 3ByKa, TpAOBa Ja c€ HM3IMOJ3BAa JOCTAThYHO MAIBK WHTEpBAI Ha
paszensHe Ha BpeMmeTpacHeTo Ha 3Byka. OCHOBHOTO IPaBUJIO € Jja ce Moadepe TakaBa YecToTa Ha
3alMC Ha aMIUTUTyJaTa Ha 3BYKOBaTa BBJHA, KOSTO Ja € Haii-MaJKo J1Ba IMBTH IO-TOJsIMa OT
MakcUMajHaTa 3BYKOBa 4YecTOTa, KOSATO MOXE Ja Cc€ Bb3IpHEeME OT YOBEHIKOTO Yyxo. B
ChbBpEMEHHUTE LU(POBU CHCTEMH 3a 3allUC Ha 3BYK (My3MKa) c€ M3MOJI3Ba 3BYKOB (opMmaT ¢
otuntane Ha 44100 cToMHOCTM Ha aMIUIMTyJlaTa Ha 3ByKa 3a CeKyHIa. Bcska ammimurtyga ce
3amucBa B 16 - 6utoB ¢opmar (65356 HuBa Ha 3ByKOBAa MHTEH3MBHOCT), a aKO € CTE€pPEO3aIluc, ce



npunara 32 - ¢popmar. CremoBarenHo 3a 3amuc Ha 1 cekyHaa TekcT ca Heooxomumu 88200 Gaiira
(172400 6aiita 3a cTepeo3amuc).

Wznon3BaneTo Ha TakbB (OpMar 3a 3ammMc Ha 3BYKOBa HMH(OpMAIMs HM3MCKBA OTPOMHA
nameT. M3nons3Bar ce pa3nMuHM HAauMHM 32 KOMIIPECHpaHE Ha 3ByKOBaTa MH(OpManus, Taka 4e
pa3xoabT Ha MaMET Ja CTUTHE MOHOCMMH HHUBAa. EMUH OT Hal-TIOMyJSpHUTE pa3paboTUMIM Ha
¢dopmatH 3a KomImpecupaHe Ha rpaduyHa U 3ByKoBa MH(popMmanus e acouuanusta Motion Picture
Experts Group (MPEG). Hanocienpk roisiMo pa3npocTpaHEHUE MOIYYd €AMH OT MPOAYKTUTE Ha
Ta3u rpyna - MP3, npu koiiTo ce peanu3upa cTeneH Ha Komrpecus Ha nHpopmanusTa 12:1.



