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OO01ue cBeIeHUst 0 KOAMPOBAHMM MH(OpMAaLIUU

KoaupoBanue 4uciaoBoil HuHGOpMALIUU




KoaupoBanue u
NEKOAUPOBAHME

Jlist oOMeHa nH(pOpMaInreil ¢ APYTUMU JIIOABMH YEIOBEK UCIIONB3YEeT €CTECTBEHHBIC S3BIKH.
Hapsiny ¢ ecmecmegennvimu si3pikaMu ObLTH pa3pabOTaHbI opmanbHble I3BIKU IS
npo¢eCCUOHATILHOTO MPUMEHEHUS UX B Kakoh-11b0 cdepe. [Ipencrapnenre nHdopmaiiu ¢
MIOMOIIIBIO KAKOTO-JIN0O0 SI3bIKA YaCTO HA3BIBAIOT KOAHUPOBAHHUEM.

Koa — Habop cuMBOJI0OB (YCIOBHBIX 0003HAYECHUI) ISl IPEICTABIICHUS

UH(pOpMaLIHH.

Kon — cucteMa yCia0BHBIX 3HAKOB (CUMBOJIOB) ISl IEpeaadu, 00padOTKU U
XpaHeHus: HHGopMaluu(co oOIIeHHs ).

KoanpoBanue — mnpoliecc npeacTaBieHuss HHPOpMaIMu (COOOIIECHMS) B BUE
KOJA.

Bce MHOKECTBO CHMBOJIOB, UCIIOJIB3YEMBIX 111 KOAUPOBAHUS, Ha3bIBACTCS Alhasumom
Kooupoeanus. HaripuMep, B maMsATH KOMITbIOTEpa Jr00ast HH()OpMaLUs KOTUPYETCS €

IIOMOIIBIO ABONYHOI'O aJ'ICI)aBI/ITa, COLCPIKAIICTO BCCTO ABA CUMBOJIA: O H 1 3



Croco0bI KOIMPOBAHMSA
HHGOPMALIMHA

{151 KoOuposarusi 0OHOU U MOU dHce UHGOpMAYUU MOy
ObIMb UCNONIL30BAHBL PA3HBLE CNOCOObL, UX 8bLOOD 3ABUCUM
om ps0a 06CmMosmenbCma. yeiu KoOOUpoB8aHusl, yCi068Ull,
UMEIOUUXCS CPEOCME.

Ecau Hamo 3anmucarh TEKCT B TEMIIE PEYU — UCIIOJIb3YEeM CTEHOrpaduio; €Cliv HaJI0
nepeaaTh TEKCT 3a TPAHUIlY — UCIOJIb3yeM aHINIMMCKUN alipaBUT; €CJIU HAJO
MIPEICTABUTh TEKCT B BUJIE, IOHATHOM JJII TPAMOTHOIO PYCCKOTO Y€JIOBEKA, —
3allMCBhIBAEM €0 MO MPaBUJIaM TPaMMAaTUKHU PYyCCKOTO SI3bIKA.

«J1oOpHIii AeHb, [(uma »
«Dobryi den, Dimay



Croco0bI KOIMPOBAHMSA
HHGOPMALIMHA

Bwvibop cnocoba koouposanus ungopmayuu modicem ovimo
CB53AH C NPeonoa2aemvbiM cnocobom ee 0opabomku.

[TokaxxeM 3TO Ha NIpUMEPE NPEACTABICHUSA YMCEIl — KOJIMYECTBEHHOMN
nHpopmanuu. cnonb3yst pycckuid andaByT, MOXKHO 3aUCATh YUCIIO
«copok cemb'". Mcrionb3ys ke andaBUT apaOCKON I€CATUUHON CUCTEMBI
CUHMCIICHUSI, TTUIIeM «47». BTopoii crioco0d He TOJIBKO KOpoUue NEePBOro, HO U
ya00Hee 1JIs BBINOJHEHUS BhlunciieHud. Kakas 3anucey ynooHee st
BBIIIOJTHEHUS PACUYETOB: "' COPOK CeMb YMHOKHUTh Ha CTO JABaJLaTh MATh"

wia «47X 125"? Ouesunno — BTOpasl.



llIndpoBanue cooOIEHUS

B HEKOTOpBIX CilydasiX BOBHHUKAET NOTPEOHOCTh 3aCEKPEUMBAHUS TEKCTA
COOOIICHUS WIH JIOKYMEHTA, 1JIsl TOIrO0 4YTOOBI €r0 HE CMOIJIM ITPOYMUTATh
T€, KOMY HE MOJIOKEHO. DTO HA3bIBACTCS 3AIIMTOMH OT
HECAHKIIMOHUPOBAHHOIO JOCTYIA.

B TakoM ciyyae CEKpEeTHBIN TEKCT wiugpyemc.
B naBHUME BpeMeHa U pOBAHUE HA3BIBATIOCHh MAUHONUCHIO.

[ITudpoBanue npeacTaBisieT co00i MpolecC IpeBpalleHUs] OTKPLITOTO
TEKCTa B 3alIM(PpOBaHHBIN, a AeMMUDPOBAHNE —MPOIECC 0OPATHOTO
peoOpa3oBaHMs, P KOTOPOM BOCCTAHABIMBACTCS MUCXOAHBINA TEKCT.

[IIupoBaHrEe — 3TO TOKE KOAUPOBAHKE, HO C 3aCEKPECYCHHBIM METOIOM,
MU3BECTHBIM TOJILKO UCTOYHUKY U aJpECary.

Metogamu mu@poBaHUs 3aHUMAETCS HayKa 110 Ha3BaHUEM
Kpunrorpagmus.




Onrnyeckun Tejaerpadg lHlanma

B 1792 rony Bo ®panunu Knox [lann coznan
CHUCTEMY Mepeayr BU3yaabHON WH(pOpMAIUU,
KOTOpas Mojy4uia Ha3BaHue «Onmuueckuil
menezpag.

B npocTeiiniem Bue 3T0 OblIa ETh TUITOBBIX
CTPOEHHUM, C PACIIOI0KEHHBIMHA Ha KPOBJIE
IECTAMH C TTOJABUKHBIMH MTONIEPEYNHAMH,
KOTOpasi CO31aBajIach B MPEAEIaX BUIUMOCTH
oHO OT apyroro. IllecTel ¢ moaBMKHBIMU
rorepedynHaMu — cemMadopbl — YIIPaBISUINCH
IIPYA IOMOILM TPOCOB CHENUATIBHBIMU
OIIEpaTOPAMU U3HYTPHU CTPOCHUM.

Ilann co3aan cnenuaabHYI0 Ta0JIMIy KOIOB,
rae Kaxaou Oykse ajpaBura
COOTBETCTBOBAJIA OnpeaeieHHas purypa,
oOpasyemasi Cemadopom, B 3aBUCHUMOCTH OT
MOJIOKEHUHN MONEPEUHBIX épyCLeB
OTHOCHUTEIBHO OIMOPHOTO IIECTA.

Cucrema Illanmna no3Bosnsuia nepenaBarb
COOOIIIEHMS HA CKOPOCTH J1BA CJIIOBA B MUHYTY
1 OBICTPO pacnpocTpanuiiachk B EBpone. B
[IIBeruu 1enb CTaHIUH ONTHYECKOTO
Tenerpada peiictsoBaia a0 1880 roxa.




IlepBbIiN TEerpad

[lepBbIM TEXHUYECKUM CPEICTBOM Iepeaadud HHPOpMaIluu Ha
paccTostHuE CTajl menezpagh, n3oopeTeHubIil B1837 romy
amepukaniem Camroanem Mopse.

TenerpadHoe cooOIIEHHE — 3TO MOCIEA0BATEIBHOCTh
ANEKTPUUECKUX CUTHAJIOB, MIEpeaaBaeMasi OT OJHOTO /
TenerpadHOro anmnapara o mpoBojiaMm K Ipyromy
TenerpagpHoMy amnmapary.

N3o0perarens Comroens Mop3e n300peit yIuBUTEIbHBINA KO/
(A30yka Mopse, ko Mop3se, «Mop3sHKa»), KOTOPBIi
CITY’KHT YeJIOBEYeCTBY J10 cux nop. Madopmanus
KOAMpYeTCsl TpeMsi «OYyKBaMID>: JUIHHHBIA CHIHAJI
(THpe), KOPOTKHUH CUTHAJ (TOYKA) M OTCYTCTBHE CUTHAJIA
(may3a) s paznenenus OykB. Takum oOpazom,
KOJIUPOBAHUE CBOJUTCS K UCMOJb30BaHHUIO Habopa
CHMBOJIOB, PACTIOIOKEHHBIX B CTPOTO OMPEACICHHOM
MOPSIIKE.

CambIM 3HAMEHHUTBIM TeJlerpadHbIM COOOIIEHUEM SIBIISIETCS
curnan oeacteus "SOS" (Save Our Souls - crmacute Hamm
Iylin). BOT Kak OH BBIIJISIJIAT: «® ® ® ——— ¢ * )
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HepBbin 0ecipoBogHOM Tesierpad
(paanuonpueMHUK)

7 mas 1895 rona poccuiicknid yueHbiit Anexkcanap CrenaHoBuY
IToroB Ha 3acenannu Pycckoro ®u3nko- XrMHUYECKOTO
OG6miecTBa MPOAEMOHCTPUPOBAN MPUOOP, HA3BAHHBIN UM
"IPO300TMETUUK", KOTOPBIN OBLI MpEAHA3HAYEH IS
PETUCTPALIUU FIEKTPOMArHUTHBIX BOJIH.

OToT mpuOOp CUNTAETCS NMEPBBIM B MUPe annapaTomM
OecnipoBoaHO# Teserpagum, paguonpueMHukom. B 1897 roay
IIpU TOMOIIH armnaparoB OecrnpoBonHOM Tenerpaduu [lomnos
OCYIIECTBII IIPUEM U Tepeady COOOIMEHN MEX Iy OeperoM u
BOEHHBIM CY/THOM.

B 1899 roay ITonoB CKOHCTpyupOBall MOAECPHU3UPOBAHHBIN BapUAHT
IPUEMHUKA AJIEKTPOMArHUTHBIX BOJIH, T/I€ PUEM CUTHAJIOB
(a30ykoii Mop3e) oCyIIecTBIISIICS Ha TOJIOBHBIE TeIe(OHbI
oreparopa.

B 1900 rony 6aaronapst painoCTaHIMsIM, IOCTPOEHHBIM Ha OCTPOBE
T'ornang v Ha poccuiickoil BOGHHO-MOpcko# 6a3e B Kotke moa
pykoBozicTBOM ITomnoBa, OpUTN yCHENIHO OCYLIECTBIEHBI
aBapuHO-CIIacaTesbHbIe pad0Thl Ha OOPTY BOGHHOTO KOpabJis
"I'enepan-agmupan AnpakcuH'", CEBIIETO Ha MENb Y OCTPOBA
Tornann. B pe3ynsrare oOMeHa COOOIIECHUAMHU, MIEPEIaHHBIM
METOJIOM OECITPOBOIHOM Teerpaduu, SKUMaxy poCCUMCKOTO
nenokosia Epmak Oblia CBOEBpEMEHHO U TOYHO MepeaaHa
uH(popmanus 0 GUHCKUX phlOaKax, HAXOAAIIUXCS HA OTOPBAHHOMN
JbJVHE.




Teaerpadgusin anmapart boao

Pasnomepuwtii menezpaghuwtii xon 6611 M300peTeH (PpaHIry30M
’Kanom Mopucom bono B konie XIX Beka. B Hem
MCIIOJIb30BAJIOCH BCETO JIBAa Pa3HBIX BUAA CUTHAIIOB. He BaxHO,
KaK X Ha3BaTh: TOYKA M TUPE, TUTFOC K MHHYC, HOJIb U CIMHHMIIA.
DTO0 1B OTIWYAIONTUXCS IPYT OT APYyTa AMEKTPHUSCKUX
curraia. JIJiuHa Koja BceX CHMBOJIOB OTMHAKOBAsI H PaBHA
naTu. B TakoMm cirydae He BO3HUKAET MPOOIEMBI OTICICHUS
OyKB JIpYT OT JpyTa: Kakaas MITepka CUTHAJIOB — 3TO 3HAK
Tekcra. [loaToMy nponyck He HyKeH.

Kon Ha3bIBaeTCsi paBHOMEPHBIM, €CJIH IJIMHA KOJIa BCEX CUMBOJIOB
paBHa.

Kon boo — 3To nepBbIii B UCTOPUM TEXHUKHU CITOCO0 080UUHO20
Kooupoesanus, nadopmaiuu. biiarogaps 3Toi uaee ynaioch
co37aTh OyKBOTICUATAIOIINH TenerpadHbIi anmapar, UMEIOIIUMA
BUJ NTUIIYIIEH MalIUHKU. HaxkaTtrue Ha KiaBuIy ¢
ompeeseHHON OyKBOM BbIpabaThIBa€T COOTBETCTBYOIINI
IIATAAMITYJIbCHBIN CUTHAJI, KOTOPBIN MEPEAACTCAIO JIMHUU 4 ep \
CBSI3H. gL

B dects bogo Obuta Ha3BaHa eAMHUIIA CKOPOCTH NIEpeIavn .
uH(popmau — OofI.

B coBpeMeHHBIX KOMITBIOTEpPAX T KOTMPOBAHMS TEKCTa TAKKe T
MIPUMEHSETCA PABHOMEPHBIN JBOUYHBIN KOZ. st
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IlpeacraBiieHue
(KOOMpPOBAHHUE) YHCEJT



JIBOMYHOE KOAMPOBAHHE B KOMIILIOTEpE

Bces nunpopMaliys, KOTopyro 00padaThlBa€T KOMIIBIOTEP JOIKHA
OBITh MPEACTABIICHA JBOMYHBIM KOJAOM C HOMOIIBIO ABYX HUDP:
0 u 1. Omu 0sa cumeona npunamMo HaA3vLIBAMb OBOUYHBIMU
uugpamu unu oumamu.

C momorsio aByx 1udp 0 u 1 MmoxxHO 3ak0mHpoBaTh 11000€
COOOIIIeHHE. DTO SBUJIOCH MPUUYUHOM TOT'0, YTO B KOMIBIOTEPE
00s13aTEJIbHO JIOJIKHO OBITh OPraHU30BAHHO JIBa BAXKHBIX
MPOLIECCA: KOJUPOBAHUE U NEKOJUPOBAHNUE.

KonrpoBaHue — npeoOpa3zoBaHUEe BXOAHOM HH(OpMALIUY B
dopMy, BOCHPHHUMAEMYI0 KOMIOBIOTEPOM, T.€. ABOUYHBIA KO/




IloueMy IBOMYHOE KOAMPOBAHHUE

C TouKH 3peHMs] TEXHUYECKOM peann3aiii UCI0Ib30BaHUE TBOMYHOM
CUCTEMBI CUMCIICHUS JUIsl KOAUPOBaHUS HHGOPMAIIMK 0Ka3ajI10Ch HAMHOTO
OoJiee IPOCTHIM, YEM IIPUMEHEHUE APYTUX CIOCO00B. [[eliCTBUTENBHO,
yI00HO KOAUPOBATh MH(POPMAITUIO B BUJIE MTOCIEA0BATEIIFHOCTH HYJICH U
CIMHUII, €CIU TIPEACTABUTH 3TH 3HAYCHHUS KaK JIBa BO3MOXKHBIX YCTOMUMBBIX
COCTOSTHHSI DJIEKTPOHHOTO JIEMEHTA!

CnocoObl KOJUPOBAHUS U AEKOAUPOBaHUS WH(OPMAIINU B KOMITBIOTEPE, B
IIEPBYIO OYEPE/ib, 3ABUCUT OT BHJ1a HH(POPMAIIMH, @ UMEHHO, YTO JOJDKHO
KOJIMPOBATHCA: YMCIIA, TEKCT, rpauuecKre n300paxCHUs TN 3BYK.



Cucrema cuucJjgeHus

s 3anucu uHpopMalMK 0 KOJINYECTBE 00bLEKTOB
HUCIOJIB3YIOTCH Yncjaa. Yucsaa 3anucbIBalOTCo ¢
IOMOIIBI0 HAOOPA CIeMAJIBLHBIX CHUMBOJIOB.

CucremMa CYHUCJICHUSA — CIIOCO0 3aNMCHU YHUCEJI C
IOMOIIIBI0 HA00PA CeHAJbHBIX 3HAKOB,
Ha3bIBaeMbIX HU(ppaMHU.




~— Buapl cuct

NO3UYUOHHBIX CUCTEMAaX CUUCIICHUS B nenosuyuonnvix cucteMax CUMCICHUS
senuquna, ooo3Hadaemas udpoii B BEJIMYMHA, KOTOPYIO 0003Ha4aeT nudpa,
3aMUCH YUCIIA, 3asuUcum OT €€ NOL0NHCEeHUS He 3a8uUcum OT NOJIONHCEHUsL B YUCIIE.

B uncie (no3uyuu).

XXI
2011



Henmo3zmummonHbie CHCTEMbBI
CUMCJICHUSA

Kanonnueckum npumMepoMm PakTUUECKU Heno3UYUOHHOU CUCHEeMbl CIUCIICHUS
SBJISIETCSI PUMCKAA, B KOTOPOM B KaueCTBE LU(P UCIOIB3YIOTCS JIATUHCKUE
OYKBBI:

I o6o3navaer 1, V-5, X-10, L - 50, C-100, D - 500, M -1000.

HarypanbpHble unciia 3anMCchIBAIOTCS TPU ITOMOIIU MOBTOPEHUS ATUX LUQP.
Hanpumep, [I =1+ 1 =2, 30ecs cumBoi [ 0003HauaeT 1 HE3aBUCUMO OT MECTa B YHCIIE.

JI1s1 TpaBUIILHOM 3alMCU OOJIBIIIUX YUCENT PUMCKUMU HU(PaMu HEOOXOAUMO CHavyasa
3auCcaTh YKUCIIO ThICSY, 3aT€M COTEH, 3aTEM JIECATKOB M, HAKOHEII, CIMHHUIL.

[Tpumep: uncno 2988. JIge toicsiun MM, neBsath coteH CM, BocempaecsaT LXXX,
Bocemb VIII. 3anmumrem nx BMecte: MCMLXXXVIII.

MMCMLXXXVIII = 1000+1000+(1000-100)+(50+10+10+10)+5+1+1+1 = 2988

J11st 1300pa’keHUsI YUCEeIl B HEMO3UIITMOHHON CUCTEME CUMCIICHUS HEJb3s1 OTPAHUYUTCS KOHEUYHBIM
Habopom mudp. Kpome toro, BeimoHeHNE apu(PMETUUESCKUX TSUCTBUM B HUX KpailHe
HEYJI00HO.



APeBHEErHIneTcKasa JeCATHYHAA
HEMO3UIMOHHAA CUCTEMA
CUMCJICHUA.

I[IpuMEepPHO B TPETHEM THICAYECIICTHH OO HAIIEH 3PbI
IPEBHUE CTUIITIHE NPUIYMAIN CBOXO YMCIOBYIO CUCTEMY,
B KOTOPOM 1151 0003HaYeHUs KirodeBbix uncen 1, 10, 100
1 T.J. UICIIOJIb30BAJIMChH CIICIIMATIbHBIC 3HAYKH —
UEPOTTUQEL.

Bce ocTtanbHbie 4MCia COCTABIISIIMCH U3 3TUX
KJIFOYEBBIX IIPU MOMOIIM ONEpanuu cioxenus. Cucrema
cuucienusa JlpeBuero Erurmra sBiseTcs AeCITUYHOM, HO
HEMO3UIIMOHHOMU.



AJl(paBUTHBIE CUCTEMbI
CUHUCJICHMA.

boiiee coBepilieHHBIMH HENO3UIIMOHHBIMHU CUCTEMaMH CUUCICHUS ObLIN
andaBuTHBIC cucTeMBbl. K 4nCily TakuMX CHUCTEM CUMCIICHHSI OTHOCUIIUCH
rpedyeckas, cliaBsHCKasi, puHuKucKas u apyrue. B Hux uncna ot 1 10 9,
1eJIble KonuecTBa J1ecITKOB (0T 10 10 90) U 1enple KoJIm4yecTBa COTEH (OT
100 10 900) o6o3Havanuch OykBaMu and)aBuTa.

B andaButHOM cucteMe cuuciaenus Jpesneit ['peruu uncna 1, 2, ..., 9
0003Ha4YaIuCh EPBBIMU JAEBITHIO OYKBAMU I'PEUYECKOTO aji(haBUTa,
HanpuMmep a= 1, b=2, g =3 wu 1.a. /s obo3nauenus yucen 10, 20, ..., 90
npuMeHsuIuch caeayromnme 9 oyks (1=10,k=20,1=30,m=40 utx1.), a
11 ooo3HaueHus uncen 100, 200, ..., 900 — nocneanue 9 6yks (r = 100, s
=200, t =300 u T.1.). Hampumep, uucio 141 obo3navyanock rma.

VY ClIaBIHCKUX HApOJIOB YMCJIOBBIE 3HAYEHUS OYKB YCTAHOBHUIIUCH B
HOPSJIKE CIAaBIHCKOTO ajipaBUTa, KOTOPBIN MCIIOIb30BaJl CHaYaJIa
IJ1aroyivity, a 3ateM kupuuuiy. [logpoOHee ¢ MpOUCXOXKICHUEM U
Pa3BUTUEM PYCCKOM NMMHUCbMEHHOCTHA MOKHO O3HAKOMUTHCS HA CAWUTE
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Ilo3nnmmuoHHbIE CHCTEMBI
CUHCJICHUA

B NO3UIIMOHHBIX CUCTEMAaX CUMCIICHHUS BEIIMYMHA,
o003HayaeMas [(ppou B 3alIMCH YMCIIa, 3aBUCUT OT €€
ITOJIOKCHUS B YHCIIC (IO3ULHK).

Koan4ecTBO MCIOb3yeMbIX UM HA3bIBAETCS OCHOBAHUEM
CUCTEMBI CUUCIICHUS.

Hampumep, 11 — 310 omuaHaanare, a He aa: 1 +1 =2
(CpaBHHUTE C PUMCKOM CUCTEMOM CUUCICHUS). 37I€Ch
CUMBOJI | UMeeT pa3IMYHOE 3HAYCHHUE B 3aBUCUMOCTHU OT
MO3UIMM B YUCIIE.



HepBbi¢ MO3UIITMOHHBIC CHCTEMBI
CUHCJICHUSA

CamoM IIEPBOU TAaKOM CUCTEMOM, KOIJa CYCTHBIM
"mpuOopoM" CIy>KWJIM TTAJIbLIbI PYK, ObliIa nAmepudHa.

HekoTopele ieMeHa Ha QUINIIIMUHCKAX OCTPOBaX
MCIIOJIb3YIOT €€ M B HAIllA JHH, a4 B IIUBUJIA30BAHHBIX
CTPaHax €€ PEJIMKT, KaK CUMTAIOT CIEI{AAIUCTHI,
COXPaHUJICS TOJIBKO B BHJIE IIKOJILHON MATHOAIBHOM
IIKAJIbI OLICHOK.



JIBeHAaIIATEPUYHAS CHCTEMA CUMCICHUSA

Crnenyromen mociie MATEPUIHON BOZHUKIIA
oeeHaoyamepuuHan CUCTEMa cuncieHus. Bo3HukIa
oHa B ApeBHeM lllymepe. Hexkotopbie yu€Hbie
I10JIArar0T, YTO TaKasi CUCTEMa BO3HUKAJIA Y HUX M3

noacu€Ta (pajgaHr Ha PyKe OOJbIINM HaJIbIIEM.

[IIupokoe pacrpoCTpaHEHHUE TOTYUYNIIA ABEHAAIATEPUYHAS CUCTEMA
cuncienus B XIX Beke. Ha ee mMpoKoe UCIIOJIb30BAaHUE B MPOIILJIOM SBHO
YKa3bIBAKOT HA3BAHUS YUCIIUTEIbHBIX BO MHOTUX S3bIKAX, & TAKXKE
COXPAHUBIIIMECS B PSIAE CTPAH CIIOCOOBI OTCUETA BPEMEHH, JICHET U
COOTHOIIICHUS MEXIYy HEKOTOPBIMU €IUHULIAMU U3MEPEHUs. [ 011 COCTOUT U3
12 mecsieB, a TOJOBUHA CYTOK COCTOUT U3 12 4acos.

DJIEMEHTOM JABEHAAIATEPUIHON CUCTEMBI B COBPEMEHHOCTH MOYKET CITYKUTh
cu€T ArokuHaMu. IlepBbie Tpu CTENeHu yucia 12 uMeroT COOCTBEHHbIE
Ha3BaHud: | qroxnHa = 12 mryk; 1 rpocc = 12 groxkun = 144 mtykwy; 1
macca = 12 rpoccoB = 144 nroxxunbl = 1728 mTyK.

AHIMHACKHAN (QYHT COCTOUT U3 12 MIUIIIIMHTOB.



HlecTuaecsarepuuHas cucremMa
CUMCJICHUS

Cnenyromnias Mo3UIMOHHAS CUCTEMA CUMCIICHUS Oblia
npujayMana euie B /JIpesHeM BaBuiione, npuuem
BaBWJIOHCKAs Hymepalys Oblla wecmuoecamepuiuna, .
€. B HEM MCIOJIb30BaI0Ch MIECThACCAT HUDP!

B 0osee mmo3aHee BpeMs HCII0JIb30Bajlach apadaMHu, a
TaK)Ke JPEBHUMH U CPEIHEBEKOBBIMU ACTPOHOMAMH.
[IlecTuaecsaTepuuHas CUCTEMa CUMCIICHUS, KaK
CUMTAIOT UCCJIEAOBATENIH, SIBIISIET COOOM CHHTE3 YiKE

BBIIICYIIOMAHYTHIX MIATEPUYHOU U JBEHAAATEPUYHOU
CUCTEM.



Kakue mo3suuuoHHbIe CHCTEMbI CYUCICHU A
HUCII0JIb3YIOTCS cerdac?

B HacTosmiee Bpems HanOoJiee pacnpoCTPaHECHBI
: , BOCbMEPUYHAS U
wecmuHaoyamepuyHas CACTEMbI CUUCIICHUA.

JIBonuHasi, BOCbMepHU4Has (B HaCTOSIIEE BpeMs
BBITECHSETCS IIECTHAAUATEPUIHOM ) U
IECTHAAATEpUYHAs CUCTEMA YaCTO UCTIOIB3YETCS B
00JIaCTSX, CBI3aHHBIX C U(POBBIMU YCTPOUCTBAMU,
IpOrpaMMHUPOBAHUN M BOOOIIE KOMITBIOTEPHOM
JOKYMEHTAIMH.

CoBpeMeHHbIE KOMIIbIOTEPHBIE CUCTEMBI OIICPUPYIOT
MH(pOpMaIEH OPEICTABICHHON B IU(PPOBOH (hopMme.



JlecaTHYHAsA CHCTEMA CUMCJIEHUS

CoBpemeHHbie | ApabGckue WUHaunckue

Hecamuunan cucmema WAppsl | uMppel | uAdphl
CUUC/IeHUsl — TTIO3UIIMOHHAas 0 : o
CHUCTEMa CUMCJICHUSA IO 1 \ 0
ocHoBaHuto 10. ’ Y 3

IIpennomaraercs, 4To 3 v 3
ocHoBaHue 10 cBs3aHO C
KOJIMYE€CTBOM ITAJIBIEB PYK Y 4 ¢ Y ¥
YeJI0BEeKa. 5 o0 g

Haunbonee pacnpocTpaHéHHas 6 1% &
CHCTEMAa CUHCJICHUS B MUPE. 7 \ 19

J1o1d 3anucu yncen 3 A (
MCTIOJIB3YFOTCSI CUMBOJIBI (), 0 ] Q

19 29 39 49 59 69 79 89 99
Ha3bIBa€MbIC apaOCKUMU
1 pamMu.



J/IBoMuHasi cucTEeMa CYUCJIeHUA

JIBOoMYyHasg CHUCTEMA CUHCIIEHUS — TO3UIMOHHAs CHUCTEMA
CUMCJIEHUS C OCHOBAHUEM 2.

Hcnoap3yrorcs nudpsl 0 u 1.

JIBon4Hasi cUCTEMa MCIIOIB3YeTCs B HMU(MPOBBIX YCTPOUCTBAX,
MIOCKOJIbKY SIBJIIETCS HamOoJiee IMPOCTOM U YAOBIECTBOPSET
TpeOOBaHUSIM:

YeMm MEHbBIIE 3HAYCHUM CYIIECTBYET B CHCTEME, TEM MPOIIE
M3TOTOBUTH OTJECJILHBIC JJIEMECHTHI.

Yem MeHbIIIE KOJTMYECTBO COCTOSHUM Y DJIEMEHTA, TEM BBIIIIE
IIOMEXOYCTOMYMBOCTh U TEM OBICTPEE OH MOXKET padOTaTh.

IIpocToTa co3maHus TaOIUI] CIOKEHHS W YMHOXCHHS —
OCHOBHBIX NE€UCTBUHM HAJ YUCIaMH



Ad(paBUT AeCATUIHOM, JBOMIHOM, BOCbMEPHUYHOH
U IECTHAANATEPUIHOU CUCTEM CUMUCICHUS

Cucrema cuucienuss | OcHoBaHue Andasur uudp
JlecaTnuHas 10 0,1,2,3,4,5,6,7,8,9
JIBon4uHas 2 0, 1
Bocemepuunas 8 0,1,2,3,4,5,6,7
[IlecTHaauarepuaHas 16 0,1,2,3,4,5,6,7,8,9,A,B,C,D,E, F




CooTBeTcTBHE JECATHYHOM, JBOUNYHOH,
BOCbLMEPUYHOU M HICCTHAAMATCPUIHOU CHUCTEM
CUHCJICHUSA

p=10 0 1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 16

p=2 0 1 10 11 100 101 110 111 1000 1001 1010 1011 1100 1101 1110 1111 10000

KomanuecTBo HCITIOJIb3YCMBIX I_II/I(i)p Ha3bIBACTCA OCHOBAHHUCM CHUCTCMBbI CUUCJIICHH .

[Ipy ogHOBpEMEHHOM pabOTe C HECKOJIBKUMH CUCTEMAaMM CUMCIIEHUS J1JISI UX Pa3InuCHUS

OCHOBAHHE CUCTEMbI OOBIYHO YKA3bIBACTCS B BHJI€ HUYKHETO MHJCKCA, KOTOPHIN 3alMMChIBACTCS B
IECATUYHOU CUCTEME:

1231 o — 2TO YHUCIIO 123 B AeCITUUHOM CUCTEME CUMCIICHUS;
1101 12 — TO K€ YMCJIO, HO B JBOMYHOM CHCTEME.

JBonunoe uucio 1111011 moxuo pacrucars B Buge: 11011, = 1¥2% + 1%2° + 0%22 + 1#2! + 1*2°,



IepeBoa unces U3 0AHOU CUCTEMBI
CYHMCJICHUA B APYIYIO

IlepeBoa U3 1eCATUYHOM CUCTEMBI
CUUCJICHUS B CUCTEMY CUHCIICHUSA C a9 12—
OCHOBAHUEM D OCYIIECTBIIETCA ®la 2
I10CJICAOBATEIIbHBIM JICJICHUEM 1 29
JIECATUYHOI'O YUCJIa U €TI0

0 12 | 2
HACCATUYHbIX YACTHBIX HaA P, 4 3dTCM 0 6 | 3 l—2
BBIIIMCBIBAHUCM ITOCJICIHCTO 0 21
HaCTHOI'O U OCTATKOB B O6paTHOM 0
MMOpsIAKE.

[lepeBeaem aecsatudHoe Yucio 99, B
ABOMYHYIO CUCTEM CUHCIICHUS
(OCHOBaHHME CUCTEMbI CUUCIICHUS

p=2). B utore nomy4uim
1000011,=99 .



Yuciaa B KoMnbrTEpe

Yuciia B KOMIIbIOTEPE XpaHATCS U 00padaThIBalOTCS B
ABOUYHOM cHCTEMe CUYHUCICHUS.
IlociaenoBarenbHOCTh HYJIEW U €AUHUI] HA3bIBAKOT
JBOUYHBIM KOAOM.

CrnenupuyecKkor 0COOCHHOCTH MPEACTABICHUS YHUCEII B
aMsATH KOMIIbIOTEpA PACCMOTPHM Ha APYTUX YpOKax
10 TEME «CUCTEMBI CUMCIICHUS.



KoaupoBaHHe TEKCTOBOU
HH(OpMALTAU

B TpaauiroHHBIX KOJUPOBKAX ISl KOJUPOBAHUS OTHOTO CUMBOJIa  MCIIOJIb3YETCs 8 OUT.
Jlerko nmoxacuutath 1o ¢popmyse 2.3, 4To Tako 8-pa3psIHbIN KOJI TO3BOJISIET 3aKOJUPOBATh
256 pa3nuYHbBIX CUMBOJIOB.

[IprcBOEHHE CUMBOJY OMPEICIICHHOTO YMUCIOBOTO KO/Ia — 3TO BOIPOC coriaiieHus. B
Ka4y€CTBE MEXKIYHAPOIHOTO CTaHAapTa MPUHSATA (American Standard
Code for Information Interchange), kogupyromias nepByo MOJOBUHY CUMBOJIOB C YUCIIOBBIMU
kosamu ot 0 10 127 (xombl oT 0 10 32 OTBEACHBI HE CUMBOJIaM, a (YHKIIMOHATIBHBIM
KJIABUIIIAM).

HarmonanpHBIE CTAHAAPTH KOAMPOBOYHBIX TAOJIHIT BKITIOYAOT MEKTyHAPOIHYIO YACTh
KOZIOBOM TaOJIHIIBI 0€3 N3MEHEHHIA, a BO BTOPOU ITOJIOBUHE COEPIKAT KOJIbI HAITMOHATBHBIX
ahaBUTOB, CHMBOJIBI TICEBAOTPAQUKN U HEKOTOPBIE MaTeMaTndeckue 3Haku. K coxxaieHuro,
B HACTOSAIIEE BPEMS CYMIECTBYIOT MATh Pa3IUIHBIX KOAUPOBOK kupuiuwibl (KOUS-

P, Windows.MS-DOS, Macintosh u [SO), 4T0 BbI3bIBACT NOMOJIHUTENBHBIE TPYIHOCTH MIPU
paboTe C pyCCKOS3BIYHBIME TOKYMEHTAMHU.

XPpOHOJIOTUYECKH OJJHUM U3 MEPBBIX CTAaHJIAPTOB KOJUPOBAHUS PYCCKUX OYKB Ha
KOMIIBIOTEpaXx ObLI ("Kox oomena nndopmanueit, 8-0uTHbIN"). ITa KOTUPOBKA
npuMeHsuIack eile B 70-pie Toapl Ha komnberoTepax cepun EC 9BM, a ¢ cepenunbl 80-x cTana
MCIIOJIB30BaThCA B IEPBBIX PYCUGUIIMPOBAHHBIX BepCUsIX oneparnoHHon cucteMbl UNIX.

Hawnbomnee pacrnpocTpaHeHHON B HACTOSAIIEE BpeMs SIBISETCS KoaupoBka Microsoft
Windows, o603HaqaeMasi COKpaIrieHuemM ("CP" o3nauaer "Code Page", "komgoBas
cTpa”uma").



KoaupoBaHue TEKCTOBOU
HH(OpMALTUU

Ot Havana 90-bIX TOJI0B, BpEMEHHU TOCTIOACTBA onepanroHHoi cuctemMsl MS DOS, ocTaercs kogupoBKa . Kommprorepsr hupmbl
Apple, paboTaroriye moj yrpapieHHEeM onepairuoHHon cucteMbl Mac OS, HCIIOIB3YIOT CBOI0 COOCTBEHHYIO KOTUPOBKY . Kpome Toro,
MexxayHapoaHas opranu3zanus o crangapruzanun (International Standards Organization, [ISO) yTBepania B kauecTBe CTaHAapTa ISl
PYCCKOTO $5I3bIKa €1lle OTHY KOIXUPOBKY IO/ Ha3BaHUEM

B xon1te 90-bIX TOIOB TTOSBUIICS HOBBIN MK TyHapomHbIi ctanaapT Unicode, KOTOPHIH OTBOAMT IO OJUH CUMBOJI HE OMH OaiT, a
JIBa, ¥ TIO3TOMY C €TO ITOMOIIIEI0 MOKHO 3aKOAUPOBATh HE 256, a 65536 pa3nuanabix cuMBOJIoB. [lomras cnienudukarus ctaggapra Unicode
BKJTFOUAET B CE0SI BCE CYIIECTBYIONINE, BEIMEPIITHE M HCKYCCTBEHHO CO3/IaHHbBIE aI)aBUTHI MUpPa, a TAK)KE MHOKECTBO MaTEeMaTHICCKHUX,
MY3bIKaJIbHBIX, XAMHUECKHUX M ITPOYUX CHMBOJIOB.

IIpumep 2.46. [Ipeacrassre B hopMe MIECTHAMITATSPUIHOTO KO/a CII0BO «9BM)» BO BCeX IATH KOAUPOBKAX.
Bocmnons3yiitece CD-ROM mist mommydenust kogupoBouHbIx Tadmui CP866, Macu ISO 1 KOMIIBIOTEPHBIM KaIBKYIISITOPOM IS IIEPEBOA
YHCeI U3 AECATUIHOHN B MIECTHANIATEPUIHYIO CHCTEMY CUHCICHHUS.

[TocnenoBaTensHOCTH AECITHYHBIX KOOB c0Ba «9BM» B pa3InYHBIX KOAHMPOBKAX COCTABISIEM Ha OCHOBE KOAWPOBOYHBIX TAOIHIL:
KOUMB8-P: 252 247 237
CP1251: 221 194 204
CP866: 157 130 140
Mac: 157 130 140
ISO: 205 178 188
[epeBoayM ¢ MOMOIIBIO KATBKYJIATOPA TOCIEI0BATEIEHOCTH KOOB U3 ICCATHYHON CUCTEMBbI B IIIECTHAIIATCPUYHYIO:
KOHMB8-P: FC F7 ED
CP1251: DD C2 CC
CP866: 9D 82 8C
Mac: 9D 82 8C
ISO: CD B2 BC

st mpeoOpa3oBaHusl PyCCKOS3BIUHBIX TEKCTOBBIX JOKYMEHTOB U3 OAHOW KOAWPOBKHU B IPYTYIO UCIIONB3YIOTCS CIICHaIbHbIC
MPOTrPaMMBI-KOHBEPTOPEL. OIHOM M3 TAKHX MPOrpaMM SIBISIETCsI TEKCTOBBIN penakrop Hieroglyph, KOTOPEI MO3BOMISET OCYIIECTBIISATH
nepeBoa HaOpPaHHOTO TEKCTa U3 OAHOM KOAWPOBKHU B IPYTYIO U 1aKe MCIIOIb30BATh PAa3IHYHbIC KOOUPOBKH B OJHOM TEKCTE.






s

J/IBOoMYHOE KOAUPOBAHHUE
rpagpuyeckon HH(popMauu



AHaJjioropasi 1 AMCKpeTHas (popma
peacTaBJeHusa HHPpOPMAIIUH

YenoBek cnmocoOeH BOCIPUHUMATh U XpaHUTh UH(PopMalinio B (hopMme
00pa30B (3pUTENBHBIX, 3BYKOBBIX, OCS3aTEIbHBIX, BKYCOBBIX U
OOOHSTENIbHBIX). 3pUTEIbHBIE 00Pa3bl MOTYT OBITH COXPAHEHBI B BUJIEC
N300pakeHu (pUCYHKOB, (poTorpaduii U Tak jajee), a 3ByKOBbIC —
3a()MKCUPOBAHbI Ha TJIACTUHKAX, MATHUTHBIX JICHTAX, JJa3€PHBIX JUCKAX
U TaK Jajiee.

Nudopmariusi, B TOM 4ucie rpaduyueckas U 3ByKOBasi, MOKET OBITh
IpeJcTaBiICHa B aHan020680U WK ouckpemnou ¢hopMme. [Ipu anaaoropom
MpEICTABICHUH (PU3HMUECKas BEIMYMHA IPUHUMAET OCECKOHEYHOE
MHO>KE€CTBO 3HAYEHUI, MPUYEM €€ 3HAUYCHHUS U3MEHSIOTCS HEIIPEPHIBHO.
[Ipu qucKpeTHOM NPEACTaBICHUH (PU3NYECKAS BEINUYUHA IPUHUMACT
KOHEYHOE MHOXXECTBO 3HAYCHUI, IPUUEM €€ BeIMYMHA U3MEHSETCS
CKa4KOOOPa3Ho.



AHaJjIoropasi 1 AMCKperHas (popma
npeacraBjJieHUuss HHPpOpPMALIUK

[IpuBeaeM npuMep aHaJIOroBOTO U s
JTUCKPETHOTO MPECTABICHUS
uH(popMaruu.

ITonmoxxeHue Tej1a Ha HAKJIOHHOM O

IUIOCKOCTHY U HA JIECTHULIE 3a4a€TCA
3HAYECHUSAMU KOOpAUHAT X U Y. /

[Ipu 1BMKEHUM TeJia 110 HAKJIOHHOU
IJIOCKOCTH €r0 KOOPAUHATHI MOTYT

IpUHUMATh OECKOHEUYHOE MHOKECTBO
HETMPEPHIBHO U3MEHSIOIINXCS
3HAYEHUU U3 ONIPEACIIEHHOTO
Juaras3oHa, a py JBMXKEHUU T10
JIECTHUIIE — TOJIBKO OIpe/IeICHHbBIN
Ha0Op 3HAYCHU, IPUYEM
MEHSIOIIMXCS CKAYKOOOPa3HO.



Jlnckperusanus

IIprMepoM aHaIOTrOBOTO MpeACcTaBIeHUs rpadudeCcKoil HHQOPMAIIUU MOYKET

CIIY>KWUTbh, HAIIPUMED, KUBOMTUCHOE MOJIOTHO, IIBET KOTOPOT'O U3MEHSETCS
HETPEPHIBHO, & TUCKPETHOTO — HM300pakE€HUE, HAIIEYaTaHHOE C ITOMOIIBIO
CTPYHMHOTO MPUHTEPA U COCTOSAIIECE U3 OTAECIbHBIX TOUEK PAa3HOTO IIBETA.
[IprumMepoM aHaIOTOBOTO XpaHEHMS 3ByKOBOW MH(OpMAIIUK SBIISICTCS
BUHUJIOBAS IIJIACTUHKA (3BYKOBas JIOPOXKKA U3MEHSIET CBOIO pOpMY
HEMPEPHIBHO), & TUCKPETHOTO — ayAMOKOMMAKT-IUCK (3BYKOBas TOPOKKA
KOTOPOTO COAECPKUT YUACTKH C PA3IMUYHON OTPa)Karolieid ClOCOOHOCTHIO).

IIpeoOpa3zoBanue rpaguuecKoi U 3ByKOBOM MH(MOPMAIIUM U3 aHATIOTOBOM

L

(OpMBI B TUCKPETHYIO TPOU3BOAUTCS ITYTEM OUCKpemu3ayuu, TO €CTh
pazouenuss Henpepvi8HO2o 2pahuyecKo2o U300paNiCeHuUs U HenPepPbIBHO20
(anano2o6020) 38yK08020 cucHania Ha omoenvHbvle nemeHnmol. B mponecce
IVCKPETU3ALNYU MPOU3BOAUTCS KOJUPOBAHUE, TO €CTh MPUCBOCHUE
KOKJIOMY 3JIEMEHTY KOHKPETHOTO 3Ha4€HUs B (popme Kona.

[MCKpEeTHU3alMs — 3TO MPeoOpa3oBaHUE HEMPEPHIBHBIX

M300pKEHUN 1 3ByKa B HA0OP JUCKPETHBIX 3HAYCHHUM
B (DOpME KOJIOB.



Buabl KOMObIOTEPHBIX
N300pasKeHUH

E U30bPAXKEHUA 1

4 A

PACTPOBBIE BEKTOPHBE

CoznaBarh ¥ XpaHUTh Ipaduueckrie 0ObEKTH B KOMIILIOTEPE
MOXKHO JBYMS CIIOCOOaMH — KaK pacTpOBOE MIIM KaK BEKTOPHOE
n3o0paxkeHue. /[ Kaxxa0ro Tumna n300pakeHUM UCIIOIb3YETCs
CBOM CIIOCOO KOAUPOBAHUSI.



KoaupoBaHnue pacTpoBbIX H300paKeHUH

PacTpoBoe nzobpakeHne npeacTaBiaseT co0oi
COBOKYITHOCTb TOYEK (IMMKCEJICH) pa3HbIX I[BETOB.
[IyKcenb - MUHUMAJIBHBIA YYaCTOK M300paxeHus,
IIBET KOTOPOTO MOXHO 3a/1aTh HE3aBUCUMbBIM
00pazoM.

B nporuecce koaupoBaHusi ©300paKeHUS] TPOU3BOAUTCS
€ro MPOCTPAHCTBEHHAS TUCKPETU3ALIUS.

[IpocTpaHCTBEHHYIO TUCKPETU3ALMIO U300paKEHUSI
MOXKHO CPaBHUTH C TTIOCTPOECHUEM H300PKEHUS U3
MO3aMKHU (OOJIBIIOTO KOJIMYECTBA MaJICHbKUX
Pa3HOLIBETHBIX CTEKON). M300pasicenue pazdbuseaemcs
Ha omoenbHble MaleHbKue hpazmenmol (MouKu),
npuiem Kaxcoomy gpazmenmy npuceau8aemcs
3HaueHue e2o yeema, mo ecmov k00 ygema (KpacHbI,
3€JICHBIN, CHHUM 1 TaK Jajiee).

KauecTBO m300pakeHHs 3aBUCUT OT KOJIMYECTBA TOYEK (UeM
MEHBIIIE pa3Mep TOYKU U, COOTBETCTBEHHO, OOJIBIIIE UX
KOJIMYECTBO, TEM JIYUIlIe KAYE€CTBO) U KOJIMYECTBA
HCTOJIb3YEMBIX IIBETOB (4€M OOJIBIIIE IIBETOB, TEM
KaueCTBEHHEE KOJIUPYETCS N300paKeHHE).

1001
0110
0100
1001

00 11 00 01
01 00 10 00
00 10 00 01
01 00 11 00

%



IiBeTOBBIEC MOaE/IH

JlJ1s1 TIpeICTaBICHUS [IBETA B BUJIE YMCIIOBOTO KOJIa

HCIIOJIb3YIOTCS IB€ OOPATHBIX APYT APYTY LIBETOBBIC
moaear: RGB mm CMYK.

Mouaens RGB ucnons3yercs B T€eBU30pax,
MOHHUTOpAX, MIPOEKTOPaxX, CKaHepax, IU(POBBIX
¢oroanmaparax... OCHOBHBIC LIB€TA B 3TOM MOJCIIH:
KkpacHbIU (Red), 3emeHbIn ( ), cunuii (Blue).

[IBeToBas mozenb CMYK ucnonb3yercs B
nojaurpadun Ipu GOopMUPOBAHUN U300PAKECHUM,
IIpeIHA3HAYCHHBIX /IS [I€YaTu Ha Oymare.



DOenbIii

JKeJIT bIi

O | O O | O | | | = | =
O | O | == | O O | |-
O || O|m | O|m=|O |-

[{BeTHBIE N300pAXKEHUSI MOTYT UMETh Pa3JIMUHYIO INTyOUHY 1IBETA, KOTOpas
3a/1a€TCS KOJMUYECTBOM OMTOB, UCMHOJIb3YyEMBbIX JIJISI KOJUPOBAHUS 1IBETA
TOYKH.

Ecau KogupoBaTh IIBET OJIHOM TOUKH U300paKEHUsI TpeMsl OUTaMu (110 OJTHOMY
outy Ha Kaxapii BeT RGB), To MBI MOJTy4HUM BCE BOCEMb PA3JIMYHBIX
IIBETOB.



True Color

Ha nipakTuke e, 1j1s COXpaHEeHUs HHPOPMAIIUM O IBETE KaXKI0U
TOYKH LIBETHOTO M300paxkeHus B moAean RGB o0bIuHO
orBoauTcs 3 Oaiita (T.€. 24 6uta) - 1o 1 Oality (T.€. 110 8 OUT)
MO 3HAUCHUE 1IBETA KAKJIOU COCTABJIISIOIICH.

Takum oOpazom, kaxkaas RGB-cocTapisgtomas Moxer
IpUHUMATh 3Ha4Y€HHE B Auamna3zone ot 0 1o 255 (Bcero 28=256
3HAYCHHUM ), a KaKJasi TOUKa N300paKeHUsI, IIPU TAaKOW CHUCTEME
KOJAMPOBAHMS MOXKET ObITh OKpallieHa B oauH u3 16 777 216
IIBETOB.

Takoit HaOop IBETOB NpUHATO Ha3bIBaTh 1rue Color (mpaBauBeie
[IBETA), TOTOMY YTO YEJIOBEUYECCKHM IJ1a3 BCE PaBHO HE B
COCTOSIHUM Pa3JIAYUTh OOJIBIIETO PAa3HOOOpa3usl.



KoaupoBanue BeKTOPHbIX H300paKeHUHA

MPAMOYTOMBHEK *

KpHEA%

BekropHoe n3o0pakeHue
IPEICTABIISIET COOOM COBOKYITHOCTh
rpa)uueCKux MPUMHUTUBOB (TOYKA,
OTPE30K, dJUIUIIC. ..). Kaxkabii
IPUMHUTHUB OIKUCHIBACTCS
MaTEeMaTUYE€CKUMHU (POpMYysIaMH.
KoaupoBaHue 3aBUCTH OT
MIPUKJIATHON CPEIBI.

JIOCTOMHCTBOM BEKTOPHOM rpauKu
SBJISICTCS TO, UTO (haiyibl, XpaHSIIIHE
BEKTOPHBIC IpapUUECKUE
M300pakKeHHUsI, UMEIOT CPaBHUTEIBLHO
HEOOJIBIIION 0OBEM.

BaxHO Tak»ke, YTO BEKTOPHBIC
rpapuyueckre n300pakKeHUsI MOTYT
OBITh YBEIMYCHBI UM YMEHBIIICHBI
0€3 IOTEpU KauyeCTRa.



I' padbnueckue popmarsl panion

dopMarsl rpapuuecKkux (HanIoB ONPEASIsIIOT CI0CO0
XpaHEHUs MHPOpMaluK B (aiiie (pacTpOBBINA UIIH
BEKTOPHBII ), a TAKXKE (POpMY XpaHECHHUS MHPOPMAIINT
(MCOIB3YEMBIN aJITOPUTM CKATHS).

HauOomnee nmonynspHbIe pacTpoBbIe (OpPMAaThI:
BMP

GIF
JPEG
TIFF
PNG



I padbnueckue popmarsl panion

Bit MaP image (BMP) — yHuBepcayibHblil popMaT pacTpoBbIX Tpaduueckux (aitiios,
UCIIOJIb3yeTCs B onepaiiuoHHoi cucteme Windows. OToT hopmar noaaepxKuBaeTcsi MHOTUMU
rpaguyecKuMu peIakTopaMu, B TOM 4Kciie pegakropoM Paint. PekoMeHiyeTcs 1uisi XpaHeHHs U
oOMeHa TaHHBIMU C IPYTUMH NPUIOKEHUSIMU.

Tagged Image File Format (TIFF) — dbopmar pactpoBbix rpaduueckux ¢Ghansos,
NOJIEP>KUBAETCS BCEMU OCHOBHBIMU Ipa)Uue€CKUMHU PEAAKTOPAMHU U KOMITbIOTEPHBIMU
wiargopmamu. Brirouaer B ce0s anroput™ cxatusi 6e3 noreps nHdopmanuu. Mcnonsiyercs
IUTs1 OOMEHa IOKYMEHTaMH MEXIY pa3IMyHbIMU ITporpaMMaMu. PexoMenayercs s
UCIOJIb30BAHUS MPU PadOTe ¢ U3AATETLCKUMU CHUCTEMaMHU.

Graphics Interchange Format (GIF) — ¢opmar pactpoBbix rpaduyeckux (haityios,
MOJIJICPKUBACTCS MPUIOKEHUSIMU JJIS1 PA3JIMUYHBIX ONEPAIMOHHBIX CUCTEM. Bkitouaer
aJTOPUTM CKaThsl 0€3 MoTepb HHPOPMAIIUH, TO3BOJISIONINN YMEHBIINTL 00beM (aiiia B
HECKOJIBKO pa3. PexomeHyeTcs i1 XpaHeHUs] M300pakeHU, CO3/JaBa€MbIX MPOTPaMMHBIM
nyTeM (auarpaMm, rpa)koB U Tak Jajee) U PUCYHKOB (TUIIA alllIMKAIIMK) C OTPAHUYEHHBIM
KOJINYE€CTBOM LBETOB (10 256). Mcnionb3yeTcs aiid pa3MenieHus rpaduuecKux n300pakeHui
Ha Web-cTpanunax B MHTepHere.

Portable Network Graphic (PNG) — dopmar pacTpoBbix rpaduueckux (aiiios,
ananornynelil popmary GIF. Pekomenayercs s pa3mMenieHus: rpapuueckux n300pakeHruid Ha
Web-cTpanuiiax B UHTepHeTe.

Joint Photographic Expert Group (JPEG) — dbopmar pactpoBbix rpaduueckux ¢Ghaisos,
KOTOPBIN peanusyeT 3¢ exTuBHbIN anroput™ cxatus (Mmeron JPEG) aist oTckaHMpOBaHHBIX
dotorpaduil ¥ WIUTIOCTpALIUA. AJITOPUTM CXKATHUs MTO3BOJISIET YMEHBIIUTL 00beM (¢aiina B
JECATKH pa3, OIHAKO MPUBOAUT K HeoOpaTuMoi norepe yactu nHopmanuu. [lognepxxupaercs
OPWIOKEHUSIMU JIJIS1 PA3JIMYHBIX ONEPalMOHHBIX cucTeM. Mcnonb3yercs i pa3MenieHus
rpadguyeckux nuzobpaxenuit Ha Web-ctpanunax B lntepHere.



s

JIBOoM4HOE KOAUPOBAHUE 3BYKA.
Ilpeacrasiienue BUaAeOMHGpOPMAIIUH



KoaupoBaHue 3ByKa

Hcnonap30BaHUEe KOMIIbIOTEPA JIJIs1 00Pa0OTKH 3ByKa HAYaJI0Ch
MO3IHEEe, HEXKEIN YKCell, TEKCTOB 1 Ipa(UKHU.

3BYK — BOJIHA C HEMIPEPHIBHO U3MEHSIOIMIEKUCS aMILUTUTYI0U 1
gacTtoToi. YeM OoJibllle aMILIMTYAA, TEM OH IpoMYE JIJIS
4eJI0BeKa, YeM OO0JIbIIE YaCTOTa, TEM BHIIIE TOH.

3BYKOBBIC CUTHAJIbI B OKPYKAIOIIIEM HaC MUPE HEOOBIYAHO
pa3zHooOpa3Hbl. Cla0KHbIE HEIPEPHIBHBIE CUTHAJIBI MOXKHO C
TOCTATOYHON TOYHOCTBIO MIPEACTABIATH B BUAE CYMMBI
HEKOTOPOIr'0 YHCIa MPOCTEHIINX CUHYCOUAAIbHBIX KOJIeOaHHH.
[Ipuuem Kaxxaoe cinaraeMoe, TO €CTh KaxKJaasi CHHyCOU/IA,
MOXET OBITh TOUYHO 3aJjaHa HEKOTOPHIM HA0OPOM YHCIIOBBIX
apaMEeTPOB — AMIUIUTYABI, (Pa3bl U YaCTOTHI, KOTOPBIE MOKHO
paccMarpuBaTh Kak KOJI 3ByKa B HEKOTOPHIM MOMEHT BPEMEHHU.



BpemeHHass fUCKpeTH3aALUA
3ByKa

B nponecce koaupoBaHus
3BYKOBOT'O CHTHaJa
IIPOU3BOIUTCS €T0
BpEMEHHAs JIUCKPETU3AIINS —
HeTpephIBHAS BOJIHA
pa30MBacTCA HA OT/ACIbHBIC
MaJICHbKHE BPEMEHHBIC
YYaCTKHU U IS KaXKI0TO
TaKOTO y4acTKa

OIIPCACJICHHAS BCIIMYNHA

1/ |
YCTAaHABJ/IMBACTCSI ]*/_4
?
4

AMIIINTYABI.

Taxkum oOpazom HempepbIBHAS
3aBUCHUMOCTbD aMILTUTY/IbI
CHUTHaJIa OT BPEMEHU
3aMEHSIETCA HAa JUCKPETHYIO
MOCJIEIOBATEILHOCTD
YPOBHEN I'POMKOCTH.



KadecTBO IBOMYHOIO KOJAUPOBAHUS 3BYKA
OIIPEACIISACTCS TNIYOMHON KOJIUPOBAHUS U
YaCTOTOU JUCKPETHU3AIIUH.

Yacrora AMCKPEeTU3aInuU — KOJIMYECTBO
M3MEPEHUH YPOBHS CUTHAJIA B €AUHUILY
BPEMEHU.

Koymm4yecTBO ypOBHEN I'POMKOCTH OIPEACIIACT
ryOuHy KoaupoBaHus. COBpEMEHHBIC
3BYKOBBIE€ KapThl 00CCIIEUMBAIOT 16-OUTHYIO
II1yOMHY KOAUPOBaHUS 3BYyKa. IIpu aToM

KOJINYECTBO YPOBHEN rpoMKOCTH paBHO N = 2!
=216 =65536.



IlpeacraBiieHue
BHUICONHGpOPMALINHA

B nocinennee BpeMsi KOMITBIOTEP BCE Yallle UCIOJIb3YETCS IS
padoThI ¢ BUuAcouH@opManueii. Ilpocreniiei Takoi paboTomn
SBJISIETCS MIPOCMOTP KUHO(MHUIBMOB M BUACOKIUNOB. Crneayer
YETKO MPEJCTABIATh, YTO 00padOTKa BUACOUH(OPMAILTUU
TpeOyeT OU€Hb BBICOKOTO OBICTPOACUCTBHS KOMIIbIOTEPHOM
CHUCTEMBI.

Yto npencTaBiaseT coO0M ghuibm ¢ TOUYKU 3peHUS HUHPOPMATUKN?
[Ipexxnae Bcero, 3To couemarue 38yK080U U cpahuueckou
ungopmayuu. Kpome Toro, Ijisi Co3aaHus Ha dKpaHe dPpdekTa
JBUKCHUS UCIIONIB3YETCS IUCKPETHAS IO CBOEH CyTH
TEXHOJIOTHUS OBICTPOM CMEHBI CTAaTUYECKUX KapPTHUHOK.

M ccaenoBaHus moKa3aid, YTO €CIIM 3a OJAHY CEKYHIY
cMmeHsieTcs ooiee 10-12 kaapoB, TO YE€IIOBEUECKUM TJ1a3
BOCIIPMHUMAET U3MEHECHHUS Ha HUX KaK HEIIPEPHIBHEIE.



IlpeacraBiieHue
BHUICONHGpOPMALINHA

Kazanocsk Obl, eciid mpoOaeMbl KOAUPOBAHUS CTaTUYECKON
rpadMKH 1 3ByKa PEIICHBI, TO COXPAHUTh BUACOU300paKEHUE
y’K€ HE COCTaBUT TpY/Ia.

Ho 3T0 TOJIBKO HA TIEPBBIN B3IV, IOCKOJIBKY IIPH
HCIIOJIb30BAHUU TPAAUILIMOHHBIX METOJIOB COXPAHEHMS
MH(GOpPMAaIIMHU JICKTPOHHAS BEpCHs PUIIbMA MOIYyYUTCS
CJIMIIIKOM OOJIBIIIOM.

J10CTaTOYHO OYEBUIHOE YCOBEPIIIEHCTBOBAHUE COCTOUT B TOM,
4YTOOBI IIEPBBIM KaAp 3alIOMHUTH LIETUKOM (B JIMTEPATYPE €ro
IIPUHSTO HA3bIBATh KJIFOYEBBIM), 4 B CICAYIOIINX COXPAHATH
JIWIIb OTJIWYHUS OT Ha4aJbHOIO KaJipa (Pa3HOCTHBIE KaJIphl).



HekoTopbie popMaThI
BUIcO(ANTIOB

CYIHGCTByeT MHOKXCCTBO pPa3JIMYHBbIX (i)OpMaTOB MpCACTAaBJICHUA BUACOAAHHBIX.

B cpene Windows, Hanmpumep, yxe 6oiee 10 et npumensercs gopmar Video for
Windows, 6azupyromuiics Ha yHUBEepcadbHbIX (painax ¢ pacmmupenueM AVI (Audio
Video Interleave — uepenoBaHue ayauo U BUJIEO).

Bbosniee yHuBepcaabHbIM sIBIsAETCA MyabTUMenuiiHbd popmar Quick Time,
NEpBOHAYAJIbHO BO3HUKIIIMK Ha KOMIbIOTEpax Apple.

Bce Oonbiiiee pacnpocTpaHeHue B OCIEIHEe BpeMs IOIydar0T CUCTEMbI CoKaTHsI
BHUICOM300paKEHUH, TOITYCKAIOIINE HEKOTOPhIe HE3aMETHBIE JIJIS T71a3a NCKaKEHUSI
M300pakeHMs C IEIbI0 MOBBIIICHUS CTEIeHU ckaTus. Hanbosee n3BeCTHhIM
cTa”HgapToM Iogo0Horo kiacca ciry:kut MPEG (Motion Picture Expert Group).
Metonpl, npumensiemble B MPEG, HenmpoCThI 1151 MIOHMMAHUA M OIIUPAKOTCS Ha
JOCTATOYHO CJIOKHYIO MaTEMAaTHKY.

Bonbiee pacnpocTpaHeHre Nojydniia TexHoaorus noja HazBanueM DivX (Digital
Video Express). baaromgaps DivX ymanoch JOCTUTHYTh CTEIICHU CXKaTus,
MIO3BOJIMBIIICH BMECUTh KaYECTBEHHYIO 3aIIMCh IOJIHOMETPAKHOTO (hUJIbMa Ha OAUH
KOMITaKT-IUCK — cxkaTh 4,7 ['0 DVD-bunsma no 650 Mo.



MyabTHMeaHnAa

MynsruMenua (multimedia, ot anri. multi - MHOTO 1 media -
HOCHUTEJIb, CPEA) - COBOKYIMTHOCTh KOMITBIOTEPHBIX
TE€XHOJIOTHI, OJTHOBPEMEHHO MUCTOJIB3YIOIINX HECKOJIBKO
MH(OPMAIIMOHHBIX CPEJl; TEKCT, IpaduKy, BHUI€O, poTorpaduio,
AHUMAIINIO, 3BYKOBBIEC 3()(PEKTHI, BBICOKOKAYE€CTBEHHOE
3BYKOBOE€ COITPOBOKJICHUE.

IToa c1oBOM «MyJIbTUMEAMA» MOHUMAIOT BO3JICUCTBUE HA
MI0JIL30BAaTEIIS 110 HECKOJIBKMM MH(POPMAIIMOHHBIM KaHAaIaM
OJTHOBPEMEHHO. MOXXHO €l11€ CKa3aTh TaK: MyJIbTUMEIMA — 3TO
00BbEANHECHNE N300pAKEHHUS Ha DKPAHE KOMIIbIOTEpa (B TOM
quclie U rpau4ecKoil aHMMaluy M BUECOKAIPOB) C TEKCTOM U
3BYKOBBIM COIIPOBOKICHHUEM.

HauOonblee pacnpoCTpaHEHUE CUCTEMBI MYJIBTUMENA
MOYYWJIM B 00JTaCTH OOyUYEHUSI, PEKJIaMbl, Pa3BIICUCHHUM.



3amaHuA:;

3anuimuTe Yuciio 1945 B puMCKOM CUCTEME

CUHNCJICHUAL.

3anmummuTe B pa3BepHyToM Brje uncaa: 2011
957,, 110110, .

Hemy Oynyt paBuel unucia 74, 3E, ., 1010,1011, B

16
NECATUYHON CUCTEME CUUCIICHUA?

Kak OyzeT 3anuchIBaThCs YMCIIO 1431 0B JIBOMYHOM

cucreme cuucnenus? 100, - B BockMepruyHON?



