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TEMA Ne 1. BBEJEHUE B KOMIIBIOTEPHYIO T PAOUKY

1.1. Onpenesienne U OCHOBHbBIE 32/1a41 KOMIILIOTEPHOI rpaduku

[Ipu oOpaboTke MHpOpMAIUK, CBI3aHHOW C M300pakeHHEM Ha MOHUTOPE,
IOPUHATO BBIIENATH TPU OCHOBHBIX HAIpaBJCHUS: pacro3HaBaHHE o0O0pa3oB,
00paboTKy M300paKeHU U MAIIMHHYIO TpaduKy.

OcHoBHas 3ajjaya pacrno3HaBaHusi 00Pa30B COCTOUT B MPEOOPA3OBAHUU YHKE
UMeronierocsi u3o0pakeHuss Ha (HOpMaIbHO TOHATHBIM  A3BIK  CHMBOJIOB.
Pacno3naBanue o0pa3oB uiau cucremMa texHudeckoro 3peHusi (COMPUTER
VISION) — 3T0 COBOKYIMHOCTH METOOB, IO3BOJIIOIINX ITOJIYYUTH OIMCAHHE
M300paKeHMsI, TOJAHHOTO Ha BXOJ, JIMOO OTHECTH 3aJ]aHHOE H300paKeHuEe K
HEKOTOPOMY KJIaccy (Tak IMOCTYNaroT, HAIPUMED, IPU COPTUPOBKE MOUTHI). OgHON
n3 3agady COMPUTER VISION gBnsgercs Tak Ha3pIBaeMas CKeEJIETH3ALNS
00BEKTOB, MPU KOTOPOH BOCCTAHABIMBACTCS HEKAsi OCHOBA OOBEKTA, €T0 «CKEIEeT».

Oo6padorka wusoopaxkenuii (IMAGE PROCESSING) paccmarpuBaer
3aJa4d B KOTOPBIX W BXOJHBIC U BBIXOAHBIE JaHHBIE SBISIOTCS H300PaKECHUSIMHU.
Hanpumep, nepenaya n3o0pakeHus ¢ yCTpaHEHHEM IIYMOB W CXKaTHEM JAaHHBIX,
nepexoj OT OJHOIr0 BUIAa U300paKeHUs K JpYroMy (OT LIBETHOTO K YEPHO—OEIoMY)
u T.4. Takum o0pazom, noj 00pabOTKOM M300pa’KEHUH MOHUMAIOT AESITENIbHOCTh
HaJ wu300pakeHussMu (TpeoOpazoBaHue u300paxkeHui). 3amauedt oOpabOTKH
U300paKeHU MOXET ObITh KaK YyJIy4IIeHHE B 3aBHCHUMOCTH OT OIpPENEICHHOIO
KpuTepus (pectaBpalysi, BOCCTAaHOBJIEHHE), TaK U CIIELIUATIbHOE MpeoOpa3oBaHue,
KapJAMHAIBHO U3MEHSIOIIEe N300paXKEeHHUS.

[Tpu 06paboTke n300pakeHUi CYIECTBYET CICAYIOIINE TPYIIIbI 3a]1a4:

Hudpossie Ontuyeckue
IpeoOpa3oBaHus peoOpa3oBaHus \
®dotorpadpun
COBOKYIHOCTB rpag

HMKCEIOR Boccranosnenne | Hzobpaxenne
Hzobpakenue > AHATOrOBOE
mugposoe < Komnpoanue (HenpepbIBHOE)
Cxatne BOCCTaHOBJICHHE
\ /
Cxatoe

MpeaACTaBJICHUC

Pucynok 1 — 3anaun 006paboTku n3o0paxeHus

OrpanuunmMcst paboTol TONBKO € LU(POBBIM H300pakeHueM. Lludposbie
npeoOpazoBaHus MO LEIH MTPeoOpa30BaHUs MOKHO pa3AeuTh Ha J1Ba THUIA:
— pecTaBpanus H300pakeHUs — KOMIICHCHPOBAHUE UMEIOIIETOCS
UCKa)KeHUs (Hanmpumep, II0oXHue yCIoBUs (OTOCHEMKH);
— yJyuyllleHHe H300paKeHUusi — 3TO HCKaXEHHE H300pakeHHUsl C LEJbIO
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YAY4IIEHHUsS BU3YyaJIbHOTO BOCIHPHSTHS WM Uil mpeoOpa3oBaHus B Gopmy,
yI0OHYIO )11 TasibHEHIIe 00paboTKH.

Komnbrorepuass (mMamuHHasi) rpajpuxka (COMPUTER GRAPHICS)
BOCITPOU3BOJAUT M300pa)KEHUE B Cilydae, KOT/la UCXOJHOU sIBisieTCsl MH(popmanus
Hen3o0pa3uTeabHOM mnpupoasl. Hampumep, Bu3yanuszanus SKCIEPUMEHTAIbHBIX
JAHHBIX B BUJE rpaMKOB, THCTOIPAMM HWJIM JUArpamM, BbIBOJ MHGOpMALMKM Ha
9KpaH KOMITBIOTEPHBIX UTP, CHHTE3 CIIEH Ha TPEHAKEpax.

Komnreiorepnas rpaduka B HacTosiiee BpeMs copMupoBagach Kak Hayka 00
anmapaTHOM M MPOTPAMMHOM OOECIIeYeHUH JIJIsi pa3HOOOPa3HBIX M300paKEHUN OT
OPOCTBIX YEpTeXKEeW N0 peaMCTUYHBIX O0pa30B €CTECTBEHHBIX OOBEKTOB.
KomnreiorepHas rpaduka UCMONb3yeTcsl MOYTH BO BCEX HAYUYHBIX U MHKEHEPHBIX
JTUCHUTUIMHAX ISl HATJIAHOCTH W BOCTIPUATHS, TMepeaayn HHQPOPMAIIUH.
[TpumensieTcs B MeULMHE, PEKJIaMHOM OW3HECE, MHIYCTPUHU Pa3BICUCHHUN U T. II.
be3 xommbroTepHON Tpaduku HE OOXOIUTCS HU OFHA COBPEMEHHAs IMPOrpaMMa.
Pabota Han rpaduxoil 3anumMaer 10 90% pabouero BpeMEHH MPOTrpaMMHUCTCKHUX
KOJUIEKTHBOB, BBIITYCKAIOIUX ITPOTPAMMBI MAaCCOBOTO TIPUMEHEHUSI.

KoHe4HbIM MPOIYKTOM KOMIIBIOTEPHOW TpaduKu SBISETCS H300pa’keHue.
D10 n300pakeHrne MOKET MCIOIb30BaThCS B PA3NIUUYHBIX cdepax, HAMpUMEpP, OHO
MOJKET OBITh TEXHHYECKHM YEePTEKOM, HILTIOCTpalel ¢ N300paKeHNEM JIeTalH B
PYKOBOJICTBE MO SKCIUTyaTalldd, MPOCTOM JAMArpaMMOM, apXUTEKTYPHBIM BHJIOM
OpeanojiaraeMod  KOHCTPYKUMH WM MPOEKTHBIM  33/JaHUEM, PEKIaMHOMN
WJUTIOCTPALIMEH UITH KaJpOM U3 MYJIbT(HUIbEMA.

KomnblorepHas rpaguka — 3T0 HayKa, NPEIMETOM HU3Yy4YEHUs KOTOPOH
ABIIACTCSA CO3JaHHe, XpaHeHue U o0paboTka Mojenell M HX H300paKeHH C
nomompio OBM, T.e. 3TO0 pazgen uHPOPMATHUKH, KOTOPBIM 3aHUMAETCS
npobiieMaMy  TOMYYEeHHsI PA3IUYHBIX H300paKeHUil (PUCYHKOB, YepTEXeH,
MYJIbTUILIMKAIIMN ) Ha KOMITBIOTEPE.

B xomnbroTepHOil rpadrke paccMaTpuBalOTCs CIIEIYIONIUE 3aJaUH:

— TMpeAcTaBlIeHHe U300pakKeHHs B KOMITbIOTEPHOU Ipaduke;

— TMOATOTOBKA M300pakKeHUsI K BU3yaIU3allUu;

— CO3/1aHHue U300paKeHUS;

— OCYIICCTBIICHUE ACHCTBUIA C N300paKEHUEM.

[lon KommbiOTEpHOW TpaduKOl OOBIYHO TOHMMAIOT ABTOMATU3AIUIO
IPOLIECCOB MOJIOTOBKH, MpeoOpa3oBaHMs, XpaHEHUs W  BOCIPOU3BEACHUS
rpadgudeckoil wmHpoOpManMu C TOMOIIbI0 KommbloTepa. [log rpaduueckoi
uH(popMaIuelt TOHUMAIOTCS MOJCIA 00OBEKTOB M UX U300PaKECHUS.

B cnywae, ecnau monb3oBaTenh MOXKET YHPABIATH XapaKTEPUCTHKAMHU
00BEKTOB, TO TOBOPAT 00 HWHTEPAKTUBHOW KOMIIBIOTEPHOU rpaduke, T.€.
CIIOCOOHOCTh KOMIIBIOTEPHON CHCTEMBbI CO3AaBaTh TpaduKy M BECTH AUAJIOT C
yesioBeKkoM. B Hacrosimiee Bpemsi MOYTH JIIOOYKO MpOrpaMMy MOXHO CUWTATh
CHUCTEMOW UHTEPAKTUBHOM KOMITBIOTEPHOU rpaduku.

NHTepakTHBHAsE KOMIBIOTEPHAs rpauka — 3TO TaK K€ HCIOJIb30BaHUE
KOMITBIOTEPOB JIJIl MOJIFOTOBKM M BOCIPOM3BEICHUSI M300PAKEHU, HO MPU ITOM
M0JIb30BATEIb MMEET BO3MOXKHOCTh OINEPATUBHO BHOCUTH WM3MEHEHHS B
U300paKEHHE HEMOCPEACTBEHHO B TPOLIECCE €ro BOCIHPOU3BEICHUSA, T.€.
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IpeanoyiiaraeTcs BO3MOXXHOCTh pabOThl C Tpadukoil B pexuMe auanora B
pearbHOM MaciliTabe BpeMEeHHU.

WUurepaktuBHas Tpaduka MpeAcCTaBiIsSeT co0OM  BaxkHBIA  pasnuen
KOMITbIOTEPHOM IpauKH, KOTJa MOJIb30BATEb UMEET BO3MOKHOCTh JUHAMUYECKU
YOPABISTh COJIEPKUMBIM H300paxkeHusi, ero (Gpopmoii, pasMepoM U LBETOM Ha
MTOBEPXHOCTHU AUCIUIES C TOMOUIBI0 HHTEPAKTUBHBIX YCTPOMCTB yIPABICHUS.

Hcropuyecku nepBbIMM MHTEPAKTUBHBIMU CUCTEMAMM CUHUTAIOTCS CHCTEMbI
aBTomMaTu3upoBanHoro npoexkrupoBanusi (CAIIP), kotopsie nosiBuKCH B 60-X
rojgax. OHU MPEeACTaBIAIOT COOOW 3HAUUTEIbHBIN 3TAll B 3BOJIOIUN KOMIIBIOTEPOB
U TMPOTpaMMHOTO obOecnedeHus. B cucteme HMHTEPAKTUBHOM KOMITBIOTEPHOMN
rpagukd  TOJb30BaTe€lh  BOCIPUHUMAET Ha  JUCIIEE  W300pakeHHe,
IPEJCTaBIISIIOIIEe HEKOTOPBIN CIOXKHBIA OOBEKT, U MOXKET BHOCUTHh U3MEHEHUS B
onucaHue (Mojenab) o0bekTa. TakMMH M3MEHEHHSIMU MOTYT OBITh KaK BBOJ U
pEOaKTUPOBaHUE OTACIBHBIX JIEMEHTOB, TaK U 3a/IaHUE YHCIIOBBIX 3HAYCHUM IS
JO0BIX MAapaMeTPOB, a TAK)KE MHBIE OlEepaluy N0 BBOAY MH(OpMAIMU Ha OCHOBE
BOCIIPUATHUS U300pAKEHU.

Cucrembl Tuna CAIIP akTMBHO UCHOJIB3YIOTCS BO MHOTMX 001acTsX,
HalpuMep B MAIIMHOCTPOEHUM M 3JIEKTpoHUKe. OIHUMHM M3 TEpBBIX ObUIN
coznanbl CAIIP myisi mpoeKTUpOBaHUS CaMOJIETOB, aBTOMOOUJIEH, CUCTEMBI s
pa3pabOTKU MHUKPOSJIEKTPOHHBIX MHTETPAbHBIX CXEM, apXUTEKTYPHBIE CHCTEMBI.
Takue cucteMbl Ha MEPBBIX MOPAX (PYHKIMOHUPOBAIU HA JOCTATOUHO OOJIBIIMX
KoMmnbioTepax. 1loToM pacnpocTpaHUIOCh UCHOJIb30BaHUE OBICTPOAEHCTBYIOIIMX
KOMIIBIOTEPOB CPEHETO KJIacca C Pa3BUTHIMHU I'papUuecKUMU BO3MOMKHOCTSIMU —
rpajpuueckux pabounx craHuuid. C POCTOM MOIIHOCTEM NEPCOHAIBHBIX
koMiberoTepoB  Bce dame CAIIP wncnons3oBamu Ha JACHIEBBIX  MAacCOBBIX
KOMIIBIOTEpax, KOTOpPbIE ceyac UMEIOT JI0CTATOUYHbIE OBICTPOJICHCTBUE U OOBEMBI
NaMsTH JUIA ~ pEeleHrus MHOTHMX 3aJad. OJTO MPHUBEIO K  MIHPOKOMY
pacnpoctpanenunto cuctem CAIIP.

Celiuac craHOBATCS Bce Oosiee TOMYISPHBIMA TreOMH(OPMAIMOHHbIE
cucrembl (I’MC). DTO0 OTHOCHTENBHO HOBas JUIsl MAacCOBBIX IIOJIb30BaTesICH
Pa3HOBHJIHOCTh CHCTEM HHTEPAKTUBHOW KOMOBIOTEpHOW rpaduku. OnHH
aKKyMYJIUPYIOT B c€0€ METOJIbl U aJrOPUTMbl MHOTUX HayK U MH(DOpMAIMOHHBIX
TEXHOJOTUW. Takue CHCTEMBI UCIIOIB3YIOT MOCIEAHUE JOCTHKEHUS TEXHOJIOTHIA
0a3 MaHHBIX, B HUX 3aJ0XEHbl MHOTHE METOJIbl M aJITOPUTMbl MaTEMaTHKH,
¢u3nKyM, Teofe3uu, TOMOJOTUH, KapTorpadu, HaBUTallMM U, KOHEYHO K€,
komnbioTepHoi rpaduku. Cuctemsl Tuna 'MC 3auactyto TpeOyIOT 3HaYUTENIbHBIX
MOIIHOCTEH KOMITIbIOTEpa Kak B IJJaHe paboThl ¢ 0a3aMu JaHHBIX, TaK W AJiA
BU3yalIHU3ali 00BEKTOB, KOTOPbIE HAaXOATCS Ha MOBepXHOCTH 3emuu. [Ipuuem,
BU3YaJIM3alMI0 HEOOXOAUMO JIe]aTh C Pa3IMYHON CTENEHBIO JETaTu3aluu — Kak
JUIs1 3€MJIA B LIEJIOM, TaK U B TPAHMIAX OTAEJIbHBIX YYaCTKOB. B Hacrosiiee BpeMs
3aMeTHO cTpemiieHue pazpabotunkoB ['MC  mMOBBICUTH  PEATUCTUYHOCTD
U300paKEHUI MPOCTPAHCTBEHHBIX OOBEKTOB U TEPPUTOPHIA.

PaGota ¢ KOMIbIOTEpHOW TpapuKOd — OJHO U3 CaMbIX MOMYJISIPHBIX
HaIlpaBJICHUI UCIOJIb30BAHUS NIEPCOHAIBHOTO KOMIIBIOTEPA, IPUYEM 3aHUMAIOTCS
ATON paboTON HE TOJILKO MpOoQecCHOHATbHbIC XYJIO0KHUKH W au3aiiHepsl. Ha
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JH000M TIPEANPUSTHH BPeMs OT BPEMEHH BO3HHKAEeT HEOOXOIMMOCTh B IOJaUe
PEKJIaMHBIX OOBSBJICHUN B Ta3€Thl U JKypPHAJIbI, B BBIIYCKE PEKIAMHON JTUCTOBKU
win Oykiera. MHoraa mpeanpusiTUs 3aKa3blBalOT TaKylo paboTy chelralbHbIM
TU3aMHEpCKUM OIOpO WM PEKJIaMHBIM areHTCTBaM, HO 4YacTo O0XOoasaTcs
COOCTBEHHBIMH CHUJIAMU U JIOCTYIHBIMH MPOTPAMMHBIMU CPEICTBAMMU.

TunuuneiMu 11 mo6oit [IC  saBisiroTCS Takue omepanud — BBOJ U
pelakTUpOBaHUE OOBEKTOB C YYETOM HX PACIIOJIOKEHHUS Ha TMOBEPXHOCTH 3€MIIH,
dbopmupoBaHre pPa3sHOOOpPa3HBIX HMU(PPOBBIX MOJENEH, 3amuch B 0as3bl JaHHBIX,
BBHITIOJIHEHUE PA3HOOOpPa3HBIX 3ampocoB K 0a3zaM naHHBIX. BakHOl omneparuei
SIBJIIETCS AHAJIU3 C YYETOM IPOCTPAHCTBEHHBIX, TOMOJIOTUYECKUX OTHOLICHUU
MHO>XECTBa OOBEKTOB, PACTIONIOKEHHBIX HA HEKOTOPOU TEPPUTOPUH.

1.2. UcTtopusi pa3BuUTHS KOMIbLIOTEPHOH (MalIUHHOM) rpaduKu

KommbroTepHas rpaduka HACUMTHIBAET B CBOEM Pa3BUTHM HE OoJiee JecsaTka
JEeT, a €¢ KOMMEPUYECKUM MPWIOKEHUSIM — U TOro MeHblle. Anapuec BaH lam
CUMTAeTCsl OJHHM U3 OTIOB KOMIIBIOTEPHOW TpaduKu, a €ero KHUTH -—
byHIaMEHTAIbHBIMU Y4€OHUKAMU 10 BCEMY CIIEKTPY TEXHOJOTUM, MMOJOKEHHBIX B
OCHOBY MalIMHHOW Tpaduku. Takxke B d3TOM o00JacTU U3BECTEH AWMBIH
CasepJieHl, 4bsl JOKTOPCKAs IUCCEPTALMS SBWIACH TEOPETUYECKOM OCHOBOM
MalIMHHOU rpauKH.

JIo HeNaBHEro BPEMEHU HSKCIIEPUMEHTUPOBAHUE IO HCIOIb30BaHUIO
BO3MOYKHOCTEH HMHTEPAKTUBHOM MAIIMHHOW rpaduku ObLIO MPUBHIETHUEH JIUIIb
HEOOJIBIIOMY KOJIMYECTBY CIELUAINCTOB, B OCHOBHOM YYEHbIE U HWH)KEHEPHI,
3aHUMAIOIIUECA BOIPOCAMH aBTOMATHU3AIMU IPOCKTUPOBAHUS, AaHAIN3a JAHHBIX U
MaTEMaTU4YeCKOr0 MOJEIMPOBaHUA. Tenepp e HCCIEI0BAHUE pEaJbHBIX U
BOOOPaKaEMBIX MHUPOB YEpPE3 IPU3MY» KOMIIBIOTEPOB CTaJl0 JOCTYIHO Tropas3io
0oJiee MIUPOKOMY KPYTY JIOJICH.

Takoe wu3MeHEHUE cUTyaluu OOYCJIOBICHO HECKOJbKUMHU MNPUYHMHAMHU.
[Ipexxae Bcero, B pe3yibTaTe PE3KOrO YIYYIIEHUS COOTHOLICHUS CTOMMOCTH /
IPOU3BOJAMUTENIBHOCTh ISl HEKOTOPBIX KOMIIOHEHT amapaTypbl KOMIIBIOTEPOB.
Kpome TOro, cranmaptHoe mporpaMMHOE OOECTeueHHE BBICOKOTO YPOBHS IS
rpaduky  CTalo0 MIMPOKOJOCTYMHBIM, UTO YNPOIIAET HANMCAHWE HOBBIX
IPUKJIAJHBIX IPOrPaMM, IEPEHOCUMBIX C KOMIIBIOTEPOB OJIHOIO THIIA HA APYTHE.

Cnenytonjass mnpuunHa OOYCIOBJI€HA BJIHMSHHEM, KOTOpPOE AHCILICH
OKa3bIBAIOT Ha Ka4eCcTBO MHTepeiica — cpeacTBa OOIICHHS MEXKTY YEIIOBEKOM U
MAaIIMHOM, — o0ecrneunBas MakCUMajbHble yao0cTBa i moJib3oBatens. HoBeie,
yIOOHbIE ISl TOJIb30BATENsl CHUCTEMBl TOCTPOECHBI B OCHOBHOM Ha TIOAXOJE
WYSIWYG (ab0peBuatypa oT anrnuiickoro Beipaxkenust « What you see is what
you get» — «YTo BUAUTE, TO U UMEETE»), B COOTBETCTBUHU C KOTOPHIM U300pakeHHe
Ha HKpaHe JOJKHO ObITh KaK MOKHO 00Jiee MOX0XKUM Ha TO, KOTOPOE B pe3yJbTaTe
11€YaTaeTcs.

BoabIIMHCTBO TPaAUIIMOHHBIX MPUIIOKEHUNA MAITMHHOW TpaUKU SBISIOTCS
JBYMEpHbIMH. B mocienHee BpeMs OTMEUYAETCs BO3PACTAKOLIMNA KOMMEPYECKHM
MHTEpPEC K TPEXMEPHBIM MPUII0KEHUSAM. OH BBI3BaH 3HAUYUTEIIBHBIM MIPOTPECCOM B
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pellIeHNH IBYX B3aMMOCBSI3aHHBIX MPOOJIEM: MOACTUPOBAHUS TPEXMEPHBIX CLEH U
IOCTPOEHUS KaK MOXKHO OoJiee peanucTuyHoro usodbpaxenus. Hampumep, B
UMUTATOpax MOJeTa 0c000e 3HAUEHUE NPUAACTCS BPEMEHHU PEAKIIMM HA KOMAH/[BL,
BBOJMMBIE MUJIOTOM M HMHCTPYKTOpPOM. UTOOBI cO37aBanach WIIKO3US IUIABHOIO
JBMKEHUS, IMATATOP JOJDKEH IMOPOKIATh YPE3BBIYAHO PEATUCTUYHYIO KapTHHY
JUHAMUAYECKH HM3MEHSIOIIErocsl «MHpa» C 4acTOTOW Kak MUHMMYM 30 Kaapos B
CeKyHIy. B IIpOTHBOMONOKHOCTh 3TOMY M300pa’KeHUs, IPUMEHSIEMbIE B PEKIIaMe
Y UHAYCTPUU Pa3BJICUCHUN, BBIYUCIIIIOT ABTOHOMHO, HEPEJKO B TEUEHHUE YacoB, C
LEIbI0  JIOCTUYh MAKCHUMAJBHOTO peaju3Ma WM IPOHU3BECTH  CHIIBHOE
BIICYATJICHUE.

Pa3Butre xoMnbrOTEpHOI rpaduku, 0COOEHHO Ha ee HaudajbHBIX ATaNax, B
NEPBYIO OYEpE/b CBA3aHO C PAa3BUTHEM TEXHUYECKUX CPEICTB U B OCOOEHHOCTHU
JUCIUIEEB!

— MPOU3BOJBHOE CKAHUPOBAHUE JTyUa;

— PpacTpoBOE€ CKAHMPOBAHUE JTyYa;

— 3alOMHUHAOIINE TPYOKH;

— IJJa3MEHHAsl TaHEeb;

— KUJKOKPHUCTANIMYECKHE UHIUKATOPBI;

—  DJIEKTPOIOMUHUCLEHTHBIE UHAUKATOPbI;

— JIMCIUIEH C YMUCCHUEH IOJIEM.

IIpou3BoabHOe ckaHWMpoBaHuUe Jy4a. JucruieiHas rpaduka MOsBUIACH,
KaK IOTIBITKA MCIIOJIb30BaTh dJIEKTPoHHOIy4YeBbie TpyOku (DJIT) ¢ mpon3BOIEHEIM
CKaHMPOBAaHUEM JIy4a ISl BeIBoja mM300pakenus u3 DBM. Kak numer Hpromen
"mo—BuAMMOMY, TmiepBoil MammHOW, rae OJIT wucnosp3oBasach B KadecTBe
yctpoiicta BbiBoa 0bi1a OBM Whirlwind-I (Yparan-I), usrorosnennas B 1950r.
B MaccauyCceTCKOM TEXHOJIOTHYECKOM MHCTUTYTE. C 3TOro 3KCIEpUMEHTa Ha4aJICs
dTal  pa3BUTHS  BEKTOPHBIX  JUCIUIEEB  (JUCIUIEEB C  NMPOHU3BOJIBHBIM
CKAaHMPOBAaHHEM JIy4a, KaJuturpapuueckux aucimieeB). Ha npodeccruonansuom
KaproHe BEKTOPOM Ha3bIBaeTCsl OTpe30K mpsimMoi. OtTcioga M MPOUCXOIUT
HAa3BaHHUE «BEKTOPHBbIN JUCILICH».

IIpn nepememieHuM Jiy4a IO 3KpaHy B TOYKE, Ha KOTOPYHO IOHAN JIyd,
BO30YKJaeTcs CBEUEHUE JIIOMUHO(DOPA SKpaHa. ITO CBEUEHHUE TOCTATOYHO OBICTPO
IPEKpPALAeTCsl MpPU NEPEMEUICHUM JIydya B APYTyH NO3ULUI0 (OOBIUHOE BpeMs
nocnecBeuenus — meHee 0.1 c¢). Ilostomy, ans Toro ytoObl M300pakeHHE OBLIO
NOCTOSIHHO ~ BHJWMBIM, TPUXOJUTCA €ro IepeBblAaBaTh (pEreHepHpoOBaTh
uzoopaxenne) 50 wmim 25 pa3 B cekyHay. HeobxoaumocTs mnepeBblIauu
U300paxkeHusi TpeOyeT COXpaHEHMsI €ro OINMCAaHUS B CIELUUAIbHO BbIICICHHON
namsTH, Ha3blBaeMOW mamsAThio pereHepanuu. Camo omnucanue H300pakeHUs
Ha3bIBaeTCs AUCIUICHHBIM (aimoMm. [loHsATHO, YTO Takoil mucredl Tpedyer
JIOCTATOYHO OBICTpOro mpoleccopa il o0paboTKu AuciieiiHoro (Qaitna wu
YIPABJICHUS IEPEMEILIEHUEM JTy4a 0 SKpaHy.

OObIuHO cepuiiHble BEKTOpHbIE aAuciuien ycneBanu 50 pa3 B CEKyHAY
ctpouTh TOJAbKO OKOJ0 3000—4000 otpeskoB. Ilpu OGosbllieM YuCIE OTPE3KOB
U300paKEHHE HAYMHAET MEpLaTh, TaK KAaK OTPE3KH, MOCTPOCHHBIE B Haydaje
OYEpEeAHOr0 1MKIA, MOJHOCTBhIO IMOracatdT K TOMY MOMEHTY, Korjga OyayT
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CTPOUTHCSA MOCTETHUE.

JIpyruM HENOCTaTKOM BEKTOPHBIX JUCIUIEEB SBJISETCA MAJOE YHUCIO
rpajganui o sipkoct (00619HO 2—4). bbun pa3paboTaHbl, HO HE HAILIU IIIMPOKOTO
npumeHeHus: AByx—TpexusetHoie JJIT, Takke oOecreynBaBIINEe HECKOIbKO
rpajgamnum sspKOCTH.

B BEKTOpHBIX ITUCIUIESIX JIETKO CTEPETh JI00OH 3JIEMEHT M300pa’KeHus —
JIOCTATOYHO MPU OYEPEIHOM IHUKJIE TTOCTPOCHUS YAAIUTh CTUPACMBIN 2JIEMEHT U3
JTUCIUIeHOTO (aitna.

TekcToBBIM AWaNor MOAACPKUBASTCS C TOMOINBIO andaBUTHO—IM(POBOH
kiaBuatypbl. KocBeHHBIN Tpaduueckuii auanor, Kak U BO BCEX OCTaJbHBIX
JUCIUIESX, OCYIIECTBISETCS MEPEMENIEHUEM NEpEKPecTUsi (Kypcopa) Mo 3KpaHy ¢
MOMOIIBIO TEX WJIM WHBIX CPEJICTB YINPABJICHUS MEPEKPECTUEM — KOOPIAUHATHBIX
KOJIEC, YIPaBJISIONIErO phluara (JDKOMCTHKA), Tpekboia (IIapoBOi PYKOSTKH),
miaHmera u T.J4. OTIMYUTETbHONM 4YepTOM BEKTOPHBIX JIUCIUIEEB SBIISICTCS
BO3MOXKHOCTh HEMOCPEACTBEHHOr0 TrpaMyecKoro AHAliora, 3aKIrYarouiascs B
MPOCTOM YKa3aHHM C TOMOIIBIO CBETOBOTO Tepa OOBEKTOB Ha JKpaHe (JIUHUM,
CUMBOJIOB W T.hA.). JlJIf 3TOro JOCTaTOYHO C MOMOLIBIO (POTOAMOMA OMPEAEIIUTh
MOMEHT MPOPUCOBKH U, CJIEJ0BATENIBbHO, Hayala CBEYEHUs JTIOMHUHOGDOpa) 1000
4acTH TpeOyeMoro 3JeMeHTa.

IlepBbie cepuiiHbie BEKTOpPHBIE TUCIUICH 3a PYOEKOM MOSBUIMCH B KOHIIE
60—x romos.

PacrpoBoe  ckanupoBanue  Jyda. Ilporpecc B TeXHOJOruu
MUKPOSJIEKTPOHUKU MPUBEN K TOMY, C cepeauHbl 70—-X ToJOB MOJABIISIONIEE
pacrnpoCTpaHEHUE MOTYYHUIIA TUCILIEH C PACTPOBBIM CKAHUPOBAHUEM JIy4a.

3anomuHawmme Tpyoku. B koHie 60—x ro/1oB MOABUIIACH 3aITOMHUHAIOIIIAs
DJIT, xoTopasi crocoOHa JOCTATOYHO JUIMTENIbHOE BpeMs (40 yaca) mpsMo Ha
JKpaHe XPaHWUTh MOCTPOeHHOE H300paxeHue. CremoBaTenbHO, HE 00s3aTENbHA
naMsiTh PEreHepalii W HE HYXEH OBICTPbIA MPOIECCOp [JIs1 BBIOJIHEHUS
pereHepanuu u3zobpaxenus. CTupaHre Ha TAKOM JIUCIIEE BO3MOXHO TOJIBKO JIJISI
BCEU KapTUHKU B 11eJI0M. CII0KHOCTh U300pakeHUsl MPAKTUUECKU HE OTpaHUYEHA.
Pa3pemenne, 1ocTUTHYTOE Ha NUCIUIESIX Ha 3allOMUHAIONICH TpyOKe, Takoe xKe,
KaK ¥ Ha BEKTOPHBIX WX BbllIE — 10 4096 TOUEK.

TexcToBbIN AWAIOT MOAACPKUBACTCS C MOMOIIBIO anhaBUTHO—IU(POBOIMA
KJIABUATYPbl, KOCBEHHBIN rpadUyecKuil JUANOr OCYIIECTBIIACTCS MepeMElIeHUEM
MNEPEKPECTHS IO IKPAHY OOBIYHO C TOMOIIBIO KOOPAUHATHBIX KOJIEC.

[losiBneHue Takux JUCIJIEEB C OJJHOM CTOPOHBI CIIOCOOCTBOBAJIO IIMPOKOMY
pacnpoCTpaHEHUI0 KOMIIBIOTEPHOU TpaUKH, C JIPYroil CTOPOHBI MPENICTABISIO
coOOl ompeaeneHHblid perpecc, TaK KakK paclpoCTpaHsIach CpPaBHUTEIBHO
HU3KOKAYECTBEHHAs U HU3KOCKOPOCTHAS, HE CIIMIIIKOM UHTEPAaKTUBHAs Tpaduka.

IInasmennas ma”eab. B 1966r. Obuta m300pereHa mia3MeHHas MaHEb,
KOTOPYIO YIPOUIEHHO MOKHO TMPEACTaBUTh KaK MaTpUIly U3 MaJIEHbKUX
Pa3HOILIBETHBIX HEOHOBBIX JIAMIIOYEK, KaXJash U3 KOTOPBIX BKJIKOYAETCS
HE3aBUCHMO U MOXET CBETUTHCS C PETYIUPYEMOIl SIPKOCTHIO. SICHO, UTO CUCTEMBI
OTKJIOHEHHSI HE HY>KHO, HE 00s3aTeIbHa TaK)Ke U MaMsITh pereHepaIiuu, Tak Kak 1mo
HaIpPsHKEHUIO HA JTAMIIOYKE MOKHO BCEr/la ONPEETUTh TOPUT OHA JIU HET, T.€. €CTh
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WIM HET W300pakeHue B JTAHHOW TOYKe. B ompemeneHHOM CMBICIE TH IHUCIUICH
00BbEIMHSAIOT B ce0e MHOTME II0JIE3HbIE CBOWMCTBA BEKTOPHBIX U PACTPOBBIX
ycTpoiicTB. K HemocTaTkam ciaeayeT OTHECTH OOJIBIIYI0 CTOMMOCTh, HEJIOCTATOYHO
BBICOKOE pa3pelieHre U 00JIbIIIOe HaMpshKeHUE MUTaHus. B 11e710M 3Tu guciien He
HAIIUIA [IAPOKOTO PacpOCTPAHEHUS.

AKuakokpucrapjindyecKue HHAMKATOPBI. Jucnnen Ha
KUJKOKPUCTAUIMYECKUX HHJUKATOpaX pabOoTaloT aHAJIOTHYHO HHAUKATOpaM B
AJIEKTPOHHBIX dYacaX, HO, KOHEYHO, M300pa)KeHHWE COCTOMT HE U3 HECKOJIbKHUX
CErMEHTOB, a M3 OOJBIIOr0 YHCJIA OTACIHHO YIPABISIEMBIX TOYEK. DTU JHUCILICH
UMEIOT HAWMEHbIIIME TabapuThl W HHEPronoTpeOICHHE, TO3TOMY IIHPOKO
UCIIOJIB3YIOTCSl B MOPTATUBHBIX KOMITBIOTEPAX HECMOTPS HAa MEHbIIIEE pa3pelIeHuE,
MEHBIITYI0 KOHTPACTHOCTb W 3aMETHO OOJBIIYI0 II€HY, YeM [JIsi PacTPOBBIX
nuciuiees Ha DJIT.

DJIeKTPOJTIOMUHUCIIEHTHbIe MHANKATOPBLI. Hanbosee BBICOKHE SIPKOCTB,
KOHTPAaCTHOCTh, pabO4YMil TeMIEepaTypHBbI AUANa30H M MPOYHOCTh HMEIOT
JIMCILICH Ha DJICKTPOJIOMUHUCIICHTHBIX MHIWKATOpax. biaronaps JOCTH)KEHUSIM B
TEXHOJIOTUA OHHU CTaJdu JOCTYIHBI IS TPUMEHEHUS HE TOJIbKO B JOPOTHX
BBICOKOKJIACCHBIX CHUCTEMaxX, HO U B OOIIENPOMBIIUICHHBIX cucTemax. Pabota
TaKuxX JHUCIUIEEB OCHOBaHAa Ha CBEUEHUM JIIOMUHO(DOpa TMOoJ BO3JICUCTBUEM
OTHOCUTEIBHO BBICOKOTO TIEPEMEHHOTO HANpPSKEHUS, MPHUKIAIBIBAEMOTO K
B3aMMHOIIEPIICHINKYJISIPHBIM HaO0OpaM 3JIEKTPOJIOB, MEXKTY KOTOPHIMH HAaXOIUTCS
JTIOMUHOGOD.

Jucniien ¢ amMuccuei mojaeM. /[ucrien Ha 2JIEKTPOHHO—TYUEBBIX TPYOKax,
HECMOTPSl Ha HMX OTHOCHUTEJIBHYIO [ICIICBHM3HY M IIUPOKOE PaCHPOCTpPaHEHHUE,
MEXaHUUYECKH HEMPOYHBI, TPEOYIOT BHICOKOTO HAIPSIKCHHS MUTAHUS, MTOTPEOIISIIOT
OOJIBIIIYIO MOIITHOCTh, UMEIOT OOJIBIIIKE Ta0APUTHI M OTPAHUYCHHBIA CPOK CITY>KOBI,
CBSI3aHHBIA C MOTEper sMmuccuu Karogamu. OIHUM U3 METOJOB YCTPaHEHUA
YKa3aHHBIX HEJOCTATKOB, SBJISIETCA CO3/IaHUE IUIOCKUX JIHCIUIEEB C IMUCCHUEH
MOJIEM C XOJIOJHBIX KaTOJIOB B BUJIE€ CUIILHO 3a0CTPEHHBIX MUKPOUTJL.

Takum o00pa3om, craproBaB B 1950r., kommbproTepHass Tpaduka K
HACTOSAILEMY BPEMEHM MPOIUIa MyTh OT 3K30TUUECKUX IKCIIEPUMEHTOB JI0 OJIHOTO
U3 BAXXHEWIIMX, BCEMPOHUKAIOIIUX HMHCTPYMEHTOB COBPEMEHHOU IMBHIIM3AIIUH,
HAayWHas OT HAy4YHBIX UCCJIEAOBAaHUN, AaBTOMATHU3AlMU MPOCKTUPOBAHUS U
W3TOTOBJICHUsI, OM3HECA, MEIUIIUHBI, SKOJIOTHH, CPEJICTB MAacCOBOM MHGOpMAIIUH,
J0Cyra ¥ KOH4asi ObITOBBIM 00OPYAOBAHUEM.

1.3. Ob6acTu NnpuMeHeHHsI KOMNIbIOTEPHOI rpaguku

OOnacTb mNpPUMEHEHUS KOMIBIOTEpPHOW Trpaduku HEe OrpaHUYNBACTCS
OJHUMHU XyJIO’)KECTBEHHbIMH 3(dekTamu. Bo Bcex oTpacisix Hayku, TEXHUKH,
MEAMIIMHBI, B KOMMEPYECKOM U yMpPaBICHUYECKON ACSITENIbHOCTH HCIOJB3YIOTCS
NIOCTPOCHHBIE C TOMOIIBI0 KOMIIBIOTEpA CXEMbl, TIpaduKd, TUArpamMMel,
npeIHa3HaYeHHbIE ISl HATJSAHOTO OTOOpa)keHHs pa3sHooOpasHoi HHpopmaimy.
KoncTtpykTopsl, pa3zpabaTbiBasi HOBBIE MOJETH aBTOMOOWJIEH U CaMOJIETOB,
UCIIONB3YIOT ~ TpEeXMepHble rpaduueckue OOBEKTb, UTOObl MPEACTABUTH
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OKOHYATEJIbHBIA BHUJ U3JEIUs. APXUTEKTOPbl CO3Jal0T Ha 3KpaHe MOHUTOpa
00beMHOE M300paKeHHe 3JaHusl, U 3TO MO3BOJISIET UM YBUAETh, KAK OHO BITMILIETCS
B JaHmagr.

MOXXHO paccMOTpeTh ClenyIolue 00JacTH NPUMEHEHUS KOMIBIOTEPHOU
rpad UK.

1.3.1. Hayunasa zpagpuka

[lepBble KOMITBIOTEPHI HCIOJIb30BATUCH JUIIL ISl PEIICHUS HAyYHBIX H
IPOM3BOACTBEHHBIX 3adau. YTOOBI Jyylle TMOHSATh IOJy4YEHHBIE pPEe3yJbTaThl,
OPOM3BOIMIA HUX Tpapuueckyro 00pabOTKy, CTpOWIM TpaduKH, TUArpaMMBbl,
YepTeXH pacCUMTaHHBIX KOHCTpyKUui. [lepBbie rpaduku Ha MalIMHE MOJTyYaid B
pEXXUME CHUMBOJIBHOW I€YaTH. 3aTeM IMOSBWIMCH CIIEHUAJIbHbIE YCTpPOWCTBA —
rpadonoctpoutenu (IUVIOTTEPbI) [UIsl BBIYEPUMBAHUS UepTeked U TpaduKoB
YepHUWIbHBIM MepoM Ha Oymare. CoBpeMeHHasi Hay4yHasi KOMIbIOTEpHas rpaduka
JTA€T BO3MOXHOCTb MPOBOAUTH BBIYMCIUTEIbHBIE SKCHEPUMEHTHI C HATJISAHBIM
MPEICTABICHUEM UX PE3YJIbTATOB.

1.3.2. /lenosasn zpaghuka

Henosast rpaduka — o0JacTh KOMIBIOTEPHOU rpaduKH, NpeaHa3HaueHHAs
JUISL HATJIITHOTO TPEJICTABIICHUS PA3JIMYHBIX TMOKa3aTesled padoThl yUpEeKICHUM.
[InaHOBBIE TOKA3aTENU, OTYETHAS] JOKYMEHTAIUsl, CTATUCTUYECKHUE CBOJIKM — BOT
OOBEKTBI, JJI1I KOTOPBIX C T[OMOIIbIO JEJIOBOM TpaduKud  CO3AA0TCA
WUTIOCTpaTUBHbIE MaTepuaibl. [lporpammuble cpeacTBa AenoBoi Trpaduku
BKJIFOYAIOTCSL B COCTAB JIEKTPOHHBIX TAOJIHII.

1.3.3. Koncmpykmopckas zpagpuxa

Konctpykropckast rpaduka wucnonb3dyercs B paboTe  MHKEHEPOB—
KOHCTPYKTOpPOB, apXUTEKTOPOB, H300peTareseli HOBOW TEXHUKU. ITOT BHJ
KOMITbIOTEpHOU Tpaduku sBisieTcst o0si3aTenbHbIM dnemeHToM CAIIP (cucrem
aBTOMAaTU3allUd NpoeKThupoBaHusd). CpencTBaMu KOHCTPYKTOPCKOW Tpaduxu
MOXHO TMOJy4yaTh Kak IUIOCKHE H300paxeHus (IMPOEKUUHU, CEYEHUs), TaK U
MPOCTPAHCTBEHHBIE TPEXMEPHBIEC U300PAKEHHUS.

1.3.4. Hnntocmpamuenas zpagpuxa

NnmtoctparuBHas rpaduka — 3TO MPOM3BOJIBLHOE PUCOBAHUE U YEpUYCHUE HA
9KpaHe KommbioTepa. IlakeTbl WLTIOCTpAaTUBHOM TIpauKA OTHOCATCA K
NPUKIAAHOMY MPOrpaMMHOMY oOecredeHuto obmiero HazHaueHus. [Ipocreiiiue
IpPOrpaMMHBIE CPEICTBAa WILIIOCTPATUBHON TpaUKU Ha3bIBAIOTCS IpauuecKUMu
pEAaKTOpaMH.

1.3.5. Xyooscecmeennan u peknamuasn zpaguxa

XynoXecTBeHHas U peKiIaMHas rpaduka — cTaBiiasi ONyJIsSpHONH BO MHOIOM
Oonarogaps TeneBuaeHH0. C TOMOIIBIO KOMIIBIOTEpA CO3/al0TCA  PEKIaMHbIE
POJIMKHU, MYJIbT(HUIBMBI, KOMIIBIOTEPHBIE UTPbI, BUACOYPOKHU, BUICONPE3CHTAIIH.
I'paduueckue makeTsl sl ATUX Hesel TpeOyIoT OONBIINX PECYpPCOB KOMIBIOTEPA
no OwicTpomedcTBUI0O U mamsATA. OTIUYUTENTBHOM OCOOEHHOCTBIO  ATHX
rpa@uuecKkux MaKeTOB SBISETCA BO3MOXKHOCTb CO3JaHUSl PEATUCTUYECKHX
n300pakeHnit U "nBHKyHMXcs KapTHHOK'". IlosiyueHue pUCYHKOB TpEeXMEpPHBIX
O0OBEKTOB, UX TIOBOPOTHI, MPUOIMKEHUSA, yAaICHUS, AehopMaliyd CBSI3aHO C
OonpmMM  00beMOM  BbluMcieHMH. Ilepemaua ocBemeHHOCTH OOBEKTa B
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3aBUCUMOCTH OT IOJIOXKEHUSI MCTOYHHMKA CBETa, OT PACHOJIOKEHHS TEHEH, OT
(bakTypbl MOBEPXHOCTHU, TPEOYET pacy€TOB, YUUTHIBAIOUIUX 3aKOHBI ONITUKH.

OnHuM U3 NEPBBIX U3BECTHBIX (PUIBMOB ObUT (PHIIBM «3BE3[HBIE BOWHBIY.
OH ObUT co3daH C TOMOIIBIO cymnepkomIbioTepa Cray. DTambl JalIbHEHIIETro
pPa3BUTHS KOMIIBIOTEPHOTO KHHemaTorpaga MOXKHO NPOCIAEAUTh IO TaKUM
dbunbmam, kak «Tepmunatop-2», «BaBunoH 5», u ap. o HemaBHero BpemMeHU
TEXHOJIOTUM KOMIBIOTEPHOU TpauKU MCHOJB30BAIMCH Ui  creldd(EeKToB,
CO3MaHUA H300paKEHUN HSK30THUECKUX UYAOBHIL, HMMHTALUU CTUXUHHBIX
OeICTBUM M JPYrUX BJIEMEHTOB, KOTOPBIC SIBISUIMCH JHINh (DOHOM I UTPHI
*uBbIX akTepoB. B 2001 romy BhImen Ha 3KpaHbl MOJTHOMETPAXKHBIN KUHODUIBEM
«DunanpHas ¢aHTazus», B KOTOPOM BCE, BKIIOYAs HW300paKeHUS JIOJEH,
CHUHTE3UPOBAHO KOMIIBIOTEPOM — JKUBBIE AaKTEPbl TOJBKO O3BYUYWJIM pOJIA 32
KaJIpOM.

1.3.6. Komnviomepnas anumauusn

KommbroTepHas aHuManus — 3TO MOJYyYEHUE IBHXKYIIUXCS U300paKeHU Ha
9KpaHe nuciiee. XyAOXKHUK CO3[a€T Ha DJKpaHe pPHUCYHKE HayajibHOTO U
KOHEYHOT'O TOJIOKEHHUS JBUKYIIUXCA O0BEKTOB, BCE MPOMEXYTOUHBIE COCTOSHUS
pacCUUTBIBAET M M300pa)KaeT KOMIIBIOTEP, BBIMIOJIHSS PACUEThI, ONMUPAIOLIMECS Ha
MaTE€MaTUYECKOe OINHMCAHWE JIaHHOTO BHJA JBWKEHUA. [lonydeHHbIE PUCYHKH,
BBIBOJIMMBIC TIOCJIEOBATEILHO HA J3KpPaH C ONPEACICHHOM YacTOTOW, CO3Aar0T
WUTIO3UIO JIBIKEHUS. MynbTuMenua — 3T0 00beAMHEHNE BBICOKOKAYECTBEHHOIO
U300paKeHUs Ha DJKpaHE KOMIIBIOTEpa CO 3BYKOBBIM COIIPOBOXKICHHUEM.
Haubonbiiee pacnpocTpaHeHHEe CHUCTEMBbI MyJbTUMEAMA TMOJYYMIM B 0oO0JacTu
oOyueHus1, peKJiaMbl, pa3BICUYCHUN.

1.3.7. I'paghuxa ona Hnmepnema

[losiBnenne riobanbHON cetw MHTepHeT TmpuBeNO K TOMY, 4TO
KOMITbIOTEpHAsl rpaduka cTajla 3aHMMaTh BaXHOE MecTO B Hel. Bce Ooublie
COBEPLIECHCTBYIOTCS CIOCOOBI nepenayn BHU3yaJIbHOMN uH(popmaIu,
pa3pabaThiBatoTcss Oojiee COBEpILEHHbIE Tpaduueckue (popmaThl, OLIYTHMO
KEJTaHUe MCIOJb30BaTh TPEXMEPHYIO TIpaduKy, aHUMAIHUI0, BECh CIEKTP
MYJIbTUME/INA.

1.4. Buabl KOMIbIOTEPHOI rpaduku

PaznuyaroT Tpu BHIa KOMITBIOTEpHOW rpaduKkd. DTO pacTpoBas rpaduka,
BEeKTOpHas Tpaduka u ¢pakTtambHas rpaduka. OHU OTIUYAOTCS TPHHIIUIIAMHU
dbopmupoBaHUs U300paKEHHS MTPU OTOOPAKECHUHM HA SKpaHE MOHUTOpA WM TPU
neyaTy Ha Oymare.

PacTpoBblii MeTron — wu300pakeHHE TpEACTaBsieTcss B Buie Habopa
OKpAIICHHBIX TOYeK. PacTpoByro TrpaduKy NPUMEHSIOT TIpuU pa3paboTKe
AEKTPOHHBIX (MYJIBTHMEINHHBIX) U ToJUTrpadudecKux u3aanuid. Vmoctparmm,
BBITIOJIHEHHBIE CPEACTBAMHU PACTPOBOM TpadUKH, PEIKO CO3IAI0T BPYUYHYIO C
TIOMOIIbI0 KOMITBIOTEPHBIX MporpaMM. Yarie Bcero s 3TOW IENH HCIOJb3YIOT
OTCKaHWPOBAHHBIC  WIIIOCTPAIMH, TIOJATOTOBJIICHHBIC  XYIOKHUKAMH, WA
dotorpaduu. B mociaemHee BpeMs IS BBOJAa PACTPOBBIX HM300paKEHUU B
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KOMITBIOTEP HAIILIN MIUPOKOE MPUMEHEeHHE IU(PPOoBhIe (OTO— U BUICOKAMEPHI.

BonpmnHCTBO TpadUUecKuX pelrakTOpOB, MpeIHAa3HAUYECHHBIX Il PaboThI ¢
PacTpOBBIMH  WILTIOCTPALUSMU, OPHUEHTUPOBAHBI HE CTOJBKO Ha CO3JaHHE
n300pakeHU, CKOJIbKO Ha uUX o0paboTky. B HHTepHeTe Mmoka NpUMEHSIOTCS
TOJILKO PACTPOBBIE WILTIOCTPAIIUH.

BekTopHBINH MeTOJ — 3TO METOJ MPEACTABICHUS H300paXECHUS B BHIE
COBOKYITHOCTH OTPE3KOB W AyT W T. A. B gaHHOM cimydyae BeKTop — 3TO HabOp
JAHHBIX, XapaKTEPU3YIOMINX KaKON—IIN00 0OBEKT.

[IporpammHubie  cpeAcTBa st pabOTBI € BEKTOPHOW  Tpadukoif
MpeIHa3HAYCHBI B TIEPBYIO OUYEpEeb JUIsl CO3JAaHUS WJUTFOCTPAlMA M B MEHbINEH
cTeneHu s ux oopabotku. Takue cpencTBa MMPOKO MCHOJIB3YIOT B PEKIAMHBIX
areHTCTBaX, IM3aMHEPCKUX OIOPO, peakiusIX U uaareabcTBax. OdhopMuTenbcKue
paboThl, OCHOBaHHbIE HA MPUMEHEHUH MPU(TOB U MPOCTEUIIINX TE€OMETPUIECCKUX

3JIEMEHTOB, PELIAIOTCSA CPEACTBAMHU BEKTOPHOM rpad)Ki MHOTO MPOIIIE.

Tabnuua 1 - CpaBHUTENIbHAS] XapaKTEPUCTUKA PACTPOBOM U BEKTOPHOU rpaduku

Kpurepuii cpaBHeHus

PacrpoBas rpajpuka

BexkTopHas rpajguka

Crnioco0 npeacTaBiaeHus

PactpoBoe nzobpaxeHue

BekropHoe uzobpaxxenue

N300pakeHusI CTPOMTCS U3 MHOKECTBA | ONIMCBIBAETCS B BUJIE
ITAKCEEn IIOCJIEN0BATENBHOCTH
KOMaHJ
[IpencraBienue PactpoBsle pucynku BexTopnas rpaduka He

00BEKTOB peajgbHOro
MHpa

3¢ heKkTUBHO
UCTIONB3YIOTCS ISt
MPECTABICHUS PeATbHBIX
00pa3oB

MO3BOJISIET TIOTy4YaTh
H300paKeHUs
dboTtorpaduueckoro
Ka4yecTBa

KauecTtBO
peIaKTUPOBaHUs
N300pKECHUS

[Ipu macmrabupoBanuu u
BpAIICHUH PaCTPOBBIX
KapTUHOK BO3HUKAIOT
HCKaXEHUS

Bekropnbie n3o0paxeHus
MOTYT OBITH JIETKO
npeobpazoBaHbl 6€3
NOTEPH KayecTBa

Oco0OEeHHOCTH TIeYaTH
M300paKCHUS

PactpoBsle pucynku
MOTYT OBITh JIETKO
HareJaTaHbl Ha
pUHTEpax

BexropHble pucyHKH
WHOTJA HE IICYaTa0TCS
VI BBITJISIAST Ha Oymare
HE TaK, KaK XOTeJI0Ch ObI

[Iporpammubie cpeacTBa it pabOTHI
aBTOMAaTUYECKOU
pacyeToB.

npcaAHa3HauYCHbI
MAaTEMAaTHYCCKHUX

TUTS

Co3nanue

reHepaIuu
dbpakTanbHOU

¢ (paxkragbHOil rpadukKon

U300paXeHU  IMyTeM
XYI0XKECTBEHHOU

KOMITO3HIIMH COCTOMT HE B PUCOBAHUHU WM O(DOPMIICHHH, a B IPOTPAaMMHUPOBAHUH.
OpakTanpHas rpaduika, Kak 1 BEKTOpHAS — BRIYUCIsIEMAas, HO OTINYACTCS OT
He€ TeM, YTO HHKakhe OOBEKTHl B TMaMITH KOMIIBIOTEpAa HE XpaHSTCH.
N300pakeHne CTpOUTCS MO YpaBHEHHUIO (MJIM MO CUCTEME YPaBHEHHUM), MOATOMY
HUYETO, KpoMe (OPMYJIbI, XPAaHUTh HE HAJIO.
N3menuB kodhPuIeHTs B ypaBHEHUH, MOXHO IOJIYYUTh COBEPIIECHHO
apyryo kapTuHy. CrmocoOHOCTh (pakTanbHON TpadUKH MOJEIUPOBATH 00pa3bl
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JKUBOM IMpHUPO/Ibl BBIYHCJINTCIIBHBIM IIyTCM qacTo HUCIIOJIb3YIOT JJIA
aBTOMATUYECKOHU reacpanmnun HEOOBITHBIX I/IJ]J'IIOCTpaHI/II\/’I.

TEMA Ne 2. IPEJACTABJIEHUE TPAOUYECKUX JAHHBIX

2.1. ®opmathl rpaduyeckux ¢aiiion

B xomnbrotepHo#l rpaduke MPUMEHSIOT, 110 MEHbIIEH Mepe, TpU JecsATKa
dbopmaroB ¢ainoB s XpaHeHus u300paxkeHud. Ho numb yacTe M3 HUX
NpUMEHSIETCS B TOJABIAMOIIEM OosibliMHCTBE Tmporpamm. Kak mpasuiio,
HECOBMeCTUMbIE (hopMaThl UMEIOT (halljibl PaCTPOBBIX, BEKTOPHBIX, TPEXMEPHBIX
U300paXKeHH, XOTS CYIIECTBYIOT (OpMaThl, MO3BOJSAIOIINE XPAHUTH JTAaHHBIC
pa3HBIX KjJaccoB. MHOTrHE TMPHIOKEHUS OpPUEHTUPOBAHBI HAa COOCTBEHHBIC
«crienupuyeckuey (opmartbl, MEPEeHOC uX (QaillioB B Jpyrue MpOrpaMMbl
BBIHY)KJIA€T HCMOJB30BaTh CHEIUaIbHbIe (QUIBTPHI WJIM  JIKCIOPTHPOBATH
U300paKeHUsI B «CTaHAAPTHBIN» Popmar.

TIFF (Tagged Image File Format). ®opmar npegHa3HaueH s XpaHCHHS
pPacTpOBBIX M300paKeHUN BBICOKOTO KauecTBa (pacmmpenue umenu ¢aina . TIF).
Ha ceromusmHuii AeHb SBISETCS OIJHUM U3 CaMbIX paCHpPOCTPAHEHHBIX U
HAJIC)KHBIX, €r0 IOAIEPKUBAIOT IpakThuecku Bce nporpammel. TIFF sBisercs
Jy4IIUM BBIOOPOM TPU UMIIOPTE PACTPOBOH IrpavKM B BEKTOPHBIE MPOTPAMMEI U
U3JIaTeNIbCKUe cucTeMbl. [IpeaycmaTpuBaeT IIMPOKUNA JUaNa30H [IBETOBOTO OXBaTa
— OT MOHOXPOMHOT0 uepHO—0Oesoro 10 moaenu CMYK.

PSD (PhotoShop Document). CoGctBennbiii opmaT mporpammbl Adobe
Photoshop (pacumpenne umenu ¢aiina .PSD), ogun u3 HamboJiee MOIIHBIX TIO
BO3MOXKHOCTSIM XpaHEHUsi pacTpoBoil rpaduyeckort uHbopmammu. I[lozposser
3allOMMHATH TMMAapaMeTPhl CJIOEB, KaHAJIOB, CTEMEHU MPO3PAUYHOCTH, MHOMKECTBA
macok. [lognepxkuBaroTcst 48—pa3psiiHOE KOJIMPOBAHUE I[BETA, LIBETOJAEICHUE U
pasnuuHble 1BeTOBbIe Mojend. OCHOBHOM HENOCTATOK BBIPaXXE€H B TOM, YTO
oTcyTcTBUE HS(PGEKTUBHOTO alIropuT™Ma CXatus WHGOpPMAIMU TPUBOAUT K
OoabIIOMy 00BEMY (paiiIoB.

PCX. ®opmar mosiBWiIcS Kak ¢opMaT XpaHEHHUS pPacTPOBBIX JTaHHBIX
nporpammel PC PaintBrush ¢upmel Z-Soft u saBnsercs ognum u3 HauOoliee
pacnpocTpaHeHHbIX  (pacmmpenue uMeHu  ¢aitma  .PCX).  OtcyrcTBuE
BO3MOXKHOCTH  XPaHWTh  [BETOJACICHHBICE HW300paKeHHs, HEJO0CTaTOYHOCTD
[[BETOBBIX MOJIEJNE W Apyrue OTpaHHuUCHUs MPHUBEIN K yTpaTe MOMYJISPHOCTU
dopmata. B HacTosmiee Bpemsi CUUTAETCS YCTapEBIINM.

JPEG (Joint Photographic Experts Group). ®opmaT npeaHa3Ha4YeH IS
XpaHEeHMsI PaACTpOBBIX H300pakeHuit (pacmmpenue wumeHu (Qaitna JPG).
[To3BomsieT peryaupoBaTh COOTHOIIEHHE MEXAY CTENeHbI0 cxaTus ¢aina u
KauecTBOM n300paxeHus. [I[pumeHseMbie METO/IbI CXKaTHsI OCHOBAHBI Ha yIaJICHUU
«M30BITOYHOW» UHGOPMAIMU, TOTOMY (OpMaT PEKOMEHIYIOT HCIO0JIb30BaTh
TOJIBKO JIJISl DJIEKTPOHHBIX MyOJIUKAIUH.
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®opwmar ¢aitna JPEG (O6benunenHas skcnepTHas rpymma no gpororpadum,
IPOM3HOCUTCS “mukeiiner’”) Obul paspaboran kommanueii C—Cube Microsystems
Kak 2 (PEKTUBHBIN METOA XpaHEHHUs U300paKeHUM ¢ OOJIBIION TIIYOMHOM IBETa,
HaIrpuMep, MOoJydyaeMblX NMPH CKaHUPOBaHUU (oTorpaduii ¢ MHOTOYUCICHHBIMU
€7iBa yJIOBUMBIMU OTTeHKaMH 1BeTa. Camoe Oosbiioe oTinune Gopmara JPEG ot
npyrux ¢hopmMaToB COCTOUT B ToM, 4To B JPEG ucnons3yercs aaroputm Cxatus ¢
noTepsMu  UHPoOpMauuu. AJNTOpUTM CXKaTusg Oe3 TNOoTeph TaK COXpaHseT
uHbopMalnio 00 M300paKeHUH, YTO PaClaKOBaHHOE H300pakKeHHE B TOYHOCTHU
COOTBETCTBYET OpUTrHHAITY. [IpH cxxaTum ¢ notepsMHu NPUHOCUTCS B )KEPTBY YacCTh
uHdopmaruu 00 wu300pakeHUW, dYTOOBI JOCTUYL OoJbiero ko3dduimenrta
ckatusi. PacnmakoBanHoe uzoOpakenne JPEG penko COOTBETCTBYET OpUTHHAITY
abCOJIFOTHO TOYHO, HO OYEHb YACTO 3TH Pa3IMYMsl CTOJIb HE3HAUUTENbHBI, YTO UX
e/1Ba MOKHO OOHAPYXHUTh.

[Tponiecc cxxatust uzoOpaxkenus JPEG nmoctaroyHo CIOKEH M 4YacTo st
JOCTH)KEHHSI  MPUEMJIEMOM  MPOU3BOJUTENBHOCTH  TpeOyeT  CHeluanbHOU
annapatypsl. BHauane u3zo0pakeHHe pa30OMBaeTcs Ha KBaJpaTHbIE OJOKU €O
CTOPOHOM pa3MepoM 8 MHUKCEIOB. 3aT€M MPOM3BOAMUTCS CHKaTHE Ka)XJ0ro OJoka
OTJIEJIBHO 32 TPHU LIAra.

Koadpdumment apxupaunu B JPEG MoxkeT U3MeHAThCS B Ipenesaax oT 2 10
200 pas. [lupoxoe npumenenue JPEG crnepxuBaeTcs Tem, 4TO OH ONepupyer 24—
OuTHBIMU M300pakeHusiMU. [loaTOMY AJIs TOTO, YTOOBI C TPUEMIIEMBIM Kauye€CTBOM
OCMOTPETh KapTUHKY Ha OOBIYHOM MOHHUTOpPE B 256—1IBETHOH HaJIUTpE,
TpeOyeTcss MPUMEHEHHE COOTBETCTBYIOIMX aJTOPUTMOB M, CJEIOBATENIbHO,
omnpeneneHHoe Bpemsa. Kpome Toro, eciam umerouigecss y Bac HM300pakeHus,
nonyctuM, B 8—0utHoMm dopmare GIF mepeBectu B 24—6utHbiii JPEG, a motom
oopatHo B GIF mist mpocMoTpa, TO moTepsi KauecTBa MPOU3OMIET ABAXKABI MPHU
000MX PeoOpa3OBaHUSAX.

GIF (Graphics Interchange Format). Crannaptusupoas B 1987 roay kak
CPEICTBO XpaHEHUS CXKATBHIX N300paKeHHM C (PUKCUPOBAHHBIM (256) KOTHMYECTBOM
uBeToB (pacmupenue umenu ¢aiina .GIF). Ilonyunn nonynspHocts B MHTEpHETE
Omaromapsi BBICOKOW cTemeHu cxarus. [locmemusst Bepcus ¢opmara GIF89a
MO3BOJISIET BBINOJHATE YEPECCTPOUHYIO 3arpy3Ky HM300paX€HUHM W CO37aBaTh
PUCYHKH C TIpo3padHbiM (poHOM. OrpaHHYEHHBIE BO3MOXKHOCTH MO KOJIUYECTBY
[[BETOB OOYCIIOBJIMBAIOT €r0 MPUMEHEHHWE WCKIIOYUTEIBHO B 3JIEKTPOHHBIX
MyOJIMKAIHSIX.

PNG (Portable Network Graphics). CpaBaurensno HoBbI (1995 ron)
dbopmar xpaHeHus: u3o0paxeHul a1 ux nyonukanuu B MHTepHeTe (paciupenue
uMmenu (Qaiina .PNG). TloanepxuBarorcss Tpyu THIA HU300paXKEHUH — IIBETHBIE C
ryouHor 8 wiam 24 Outa U 4yepHO—Oesoe ¢ Tpajmanuedl 256 OTTEHKOB CEporo.
Cxxatue nHQOpMAIMK POUCXOUT MPAKTHUECKU 0€3 MOTeph, MPEAYyCMOTpPEHbI 254
ypOBHS anb(a—KaHaja, Y4epeccTpoUHasi pa3BepTKa.

WMF (Windows MetaFile). ®opmaTt xpaHeHus: BEKTOPHBIX H300paKeHUI
onepanuoHHoit cucrembl Windows (pacmmpenue umenu daina .WMF). Ilo
ONPEIEIECHUIO TOIIEPKUBAETCSI BCEMHU IMPUIIOKEHUAMHU 3TOM cucteMbl. OJHAKO
OTCYTCTBHE CpEACTB [Uisi paboThl CO CTaHAAPTU3HPOBAHHBIMU I[BETOBBIMU
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NaJUTPaMH, MPUHATHIMU B TIOJUTPAGUH, U APYTUE HEJOCTATKH OTPAHUYUBAIOT €TO
npumeHenue (WMF wuckaxaeT 1BET, HE MOXKET COXpPaHATh Pl NapameTpoB,
KOTOpbIE MOTYT OBITh TPHUCBOCHBI OOBEKTaM B Pa3IMYHBIX BEKTOPHBIX
penakTopax).

EPS (Encapsulated PostScript). ®opmar onucanus Kak BEKTOPHBIX, TaK U
pacTpoBbIX H300pakeHUM Ha s3bike PostScript dupmsr Adobe, daxTuyeckom
CTaHJapTe B 00J1aCTH JOTIEYaTHBIX MPOIECCOB U nojurpadun (paciiupeHue UMEeHU
¢aitna .EPS). Tak kak a3bik PostScript siBnsieTcsi yHUBEpCcalbHBIM, B (aiijie MOTyT
OJTHOBPEMEHHO XPaHUTHLCS BEKTOpHAas M pacTpoBas rpaduka, mpudThl, KOHTYPHI
00TpaBKHM (Macku), mapaMeTphbl KaTMOPOBKU 00OPY/IOBAaHUS, IIBETOBBIE MPO(HIH.
Jlnst oTOOpakeHUs Ha KpaHe BEKTOPHOTO COJEPKUMOTO HUCIOJIb3yeTcs: dopmar
WMF, a pactpoBoro — TIFF. Ho »skpanHas Komus Juiip B OOMIMX uepTax
0oTOOpakaeT peanbHOE M300paKEHUE, UTO SBISETCSA CYIIECTBEHHBIM HEIOCTATKOM
EPS. JleiicTBuTenpbHOe W300paKEHHE MOXXHO YBHJETHh JIMIIb HA BBIXOJE
BBIBOJHOTO YCTPOWCTBA, C IOMOIIBIO CIHEIUATBHBIX TPOrPaMM IPOCMOTpA HIIH
nocie npeodpazoBanus ¢aiina B popmar PDF B mpunoxenusix Acrobat Reader,
Acrobat Exchange.

PDF (Portable Document Format). ®opmar omnmcaHus JOKYMEHTOB,
pazpaborannblii pupmoit Adobe (pacmmpenue umenu aitna .PDF). Xots stoT
dbopMar B OCHOBHOM TIpeAHA3HAYECH JJII XpaHEHUsS MOKYMEHTA IIEJTUKOM, €ro
BIICUATJIAIONINE  BO3MOXKHOCTH  TO3BOJISIIOT  oOecreunTh  dddekTuBHOE
npeacraBieHue u3oOpaxkenui. dopmar sABIAETCS anmapaTHO—HE3aBUCUMBM,
MO3TOMY BBIBOJ M300PaKEHUI JTOMYCTHUM Ha JIIOOBIX YCTPOMCTBaX — OT JKpaHa
MOHUTOpA /10 (POTOIKCIIOHUPYIOIIETO YCTPOHCTBA. MOITHBIN alrOPUTM CHKATHUS CO
CpeIcTBaMH YIIPABJIEHUSI UTOTOBBIM pa3pelleHHEeM H300pakeHHs o0ecreyruBaeT
KOMITaKTHOCTb (DailioB MPH BHICOKOM Ka4e€CTBE MILTIOCTPAIIUH.

BMP (Windows Device Independent Bitmap). ®opmar BMP sBisiercs
pomueiM  ¢opmarom Windows, OH TOAAEPKUBACTCS BCEMU TIpadUUeCKUMH
penakTopaMmu, pabOTaIOMUMU O/ €€ yrpaBieHueM. [IpuMensieTcs s xpaHeHUs
PacTpOBBIX M300paKECHHM, TPETHA3HAYCHHBIX IS UCToJIb3oBaHus B Windows w,
mo CcyTd, Oosbmie HU Ha dYTo He mnpurogeH. CmocoObeH XpaHWTh Kak
WHJIEKCUPOBaHHbIN (10 256 1BeToB), Tak 1 RGB-11BeT.

CDR (CorelDRAW Document). ®opmar W3BECTEH B MPOILIOM HH3KOU
YCTOMYMBOCTHIO M IUJIOXOM COBMECTUMOCTHIO (paiijloB, TeM HE MeEHee,
nosib3oBaThesi Corel DRAW upesBbluaiiHo ya00HO.

2.2. IloHsiTHE IIBETA M €T0 XapaKTEePUCTUKHU

MBI CcMOTpUM Ha MNPEAMETHl W, XapaKTEpU3ys HX, FOBOPUM IPHUMEPHO
cienyrolee: OH OOJBIION, MIATKHM, CBETJIO—T0oIy0oro 1serta. [Ipu onurcanuu yero—
a100 B OOJIBIIMHCTBE CIy4yaeB YIIOMHUHAETCS LBET, TAK KaK OH HECET OrpOMHOE
KonuecTBO MH(popManuu. Ha camom fene Teno He UMEET OMPEEICHHOTO 1IBETA.
CaMo MoHsATHE LIBETA TECHO CBS3aHO C TEM, KaK YEJOBEK (UEeIOBEYECKHUW B3IJISI)
BOCIIPUHUMAET CBET; MOKHO CKa3aTh, UTO L[BET 3apOKIAETCA B I1a3y.

LiBeT — uype3BbIYAHO ClIOKHAs MpoOieMa, Kak g (HU3UKH, TaK U s
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dbu3nonoruy, T.K. OH UMEET KaK TMCUXO(PU3UOIOTHYECKYIO, TaK U (U3HUECKYIO
npupony. Bocnpusitue nsera 3aBUCUT OT (PU3WYECKUX CBOWCTB CBeTa, T. €.
AIIEKTPOMArHUTHOM  SHEPrHHM, OT €ro B3aUMOJEUCTBUS C (DU3IUUECKUMU
BEILIECTBAMHU, A TAKXKE OT UX HHTEPHPETALMU 3PUTEIBHOM CUCTEMOM YEJIOBEKA.
JpyruMu cioBaMHM, IIBET IPEAMETA 3aBUCUT HE TOJIBKO OT CaMOro MpeaMeTa, HO
TaKK€ M OT HCTOYHHMKA CBETa, OCBEHIAIOLIETO NPEAMET, U OT CHCTEMBI
YeJ0BEYECKOr0 BHJICHUS. boyiee TOTro, OJHU MpEeAMEThl OTPAKAIOT CBET (I0CKa,
Oymara), a Ipyrue ero mpomyckaroT (CTeks0, Boja). Eciu moBepxHOCTh, KOTOpas
OTpaXkaeT TOJIbKO CHHHI CBET, OCBEIIACTCS KPACHBIM CBETOM, OHA Oy/IET Ka3aThCs
YEepHOUl. AHAJIOTMYHO, €CJIM HCTOYHHMK 3€JI€HOTO CBETa paccMaTpuBaTh Yepes
CTEKJIO, MTPOMYCKAIOIIEE TOJBKO KPACHBIN CBET, OH TOKE MOKAXKETCS YEPHBIM.

CaMbIM IIPOCTBHIM SIBJISICTCS. AXPOMATHYECKMM LBET, T.€. TaKOW, KaKOoi Mbl
BUJIMM Ha HKpaHE YepHO—Oenoro TteneBu3opa. llpu 3TOM OEnbIMHU BBITIIAIAT
OOBEKTHI, aXpoOMaTHUECKH oTpaxkaromue Oosiee 80% cBera 0eOro UCTOYHHUKA, a
yepHbIMU — MeHee 3%. EauHCTBEHHBIM aTpuOyTOM TaKOro IBETa SBISETCA
WHTEHCUBHOCTh WJIM KoJIMuecTBO. C HWHTEHCUBHOCTBIO MOXHO COMNOCTAaBUTH
CKAJISIPHYIO BEJIMYUHY, ONpeenisas uepHoe, kak 0, a 0enoe kak 1.

Ecnu BocnpuHHMMaeMbIii CBET COJEPKUT JJIMHBI BOJH B TMPOU3BOJIBHBIX
HEPaBHBIX KOJUYECTBAX, TO OH HA3bIBAECTCS XPOMATUYECKUM.

[Ipy cyOBEKTMBHOM ONMUCAHUM TAKOTO IIBE€Ta OOBIYHO MCHOJIB3YIOT TPHU
BEJIMYMHBI: [IBETOBOU TOH, HACBIIIEHHOCTh U CBETJIOTA. [[BETOBOM TOH MO3BOJISAET
pa3IMyarh I[BETa, TaKWE KaK KPacHBIN, 3€JICHBIN, KEAThIM M T.A. (3TO OCHOBHAS
[[BETOBasg XapakTepucTuka). HachIIIeHHOCTh XapakTepU3yeT YHCTOTYy, T.€.
CTEeNeHb ocliabieHus (pa30aBiieHHs], OCBETICHUS) JAHHOTO IIBETa OEJILIM CBETOM, U
MO3BOJIIET OTJIMYATh PO30BBIA LBET OT KPACHOTO, U3YMPYAHBIN OT SIPKO—3€JIEHOTO
U T. A. Jpyrumu ciioBamu, 1Mo HAChIIEHHOCTH CYIAT O TOM, HACKOJBKO MSATKUM
WM pe3KuM Kaxkercs 1BeT. CBeTjioTa OTpakaeT TpeacTaBieHne 00
WHTEHCUBHOCTH, KaKk O (akTtope, HE 3aBUCANIEM OT IIBETOBOTO TOHA U
HACBIIEHHOCTH (MHTEHCUBHOCTH (MOIITHOCTD) 1IBETA).

OOBIYHO BCTPEUAIOTCSI HE YMCTHIE MOHOXPOMATHYECKUE IIBETA, & UX CMECH.
B ocHOBe TPEeXKOMITIOHEHTHOW TEOPUM CBETA JISKUT MPEAINOIONKEHUE O TOM, YTO B
IEHTPAJIbHOM YaCTH CETYATKU TJia3a HaXOJATCS TPU THUIA YYBCTBUTEIIBHBIX K
BeTy kosoouek. [lepBbiii BOCIpUHHMMAET 3€NEHBIA LIBET, BTOPOIl — KpPACHBIH, a
TpeTuid — CUHUM 1[BeT. OTHOCHUTENIbHAS YyBCTBUTENBHOCTH I1a3a MAKCUMAJIbHA JJIS
3€JICHOTO IIBETa W MHUHHMMalbHa Juisl cuHero. Ecnu Ha Bce Tpu THUma KOJIOOYEK
BO3JICICTBYET OJIMHAKOBBIA YPOBEHb DHEPrETHUUECKON SIPKOCTH, TO CBET Ka)ETCs
oenbiM. OmrynieHue 6e10ro BeTa MOKHO MOTYYUTh, CMEIIUBAs JIFOObIE TPH 1IBETA,
€CJIM HUA OJIMH U3 HUX HE SIBJISICTCA JTUHEHHON KoMOMHanueil nByx npyrux. Takue
LIBETA HA3bIBAIOT OCHOBHBIMH.

YenoBeueckuil a3 crnocobeH paznuuath okojio 350 000 pazmudHbIX
[BETOB. JTO YKCJIO MOJYYEHO B PE3yJbTaT€ MHOTOYHUCICHHBIX OMBITOB. UeTKo
paznmuuuMbl  mpuMmepHOo 128 1BeTOBBIX TOHOB. Eciam MeHsieTCs  TOJBKO
HACBIINIEHHOCTh, TO 3pUTENbHAS CHUCTEMa CITOCOOHA BBIICTUTH YK€ HE TaK MHOTO
IBETOB: Mbl MOEM pa3IU4UTh OT 16 (ams xenartoro) no 23 (misi KpacHOro U
(hHOIETOBOT0) TAKUX I[BETOB.
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Takum o0pazom, UIsi XapaKTEPUCTHUKU IIBETA HCIIONB3YIOTCS CICAYIOIINE
aTpUOYTHI:

— IJeemoeoit mon. MoxxHO orpeseIuThb NMpeodIaiaroniel JIMHON BOJHEI B
CIIEKTpE M3IydeHus. [[BETOBOI TOH MO3BOJSET OTAWYATH OJIUH LIBET OT APYroro —
HanpuMep, 3€JIEHbIN OT KPACHOTO, KEJITOr0 U APYTHUX.

— Apkocms. OmnpenensieTcss SHEPruel, HWHTEHCUBHOCTBIO CBETOBOIO
U3JIydeHus. Beipaxkaer KOMM4eCcTBO BOCIPUHUMAEMOTO CBETA.

— Hacvluyennocmey nim 4yucrora TOHA. BeIpakaeTcs 10y NPUCYTCTBUSA
Oenoro 1nBera. B maeanbHO YMCTOM IIBETE MpHUMECh Oeoro OoTcyTcTByeT. Ecim,
HarpuMep, K YUCTOMY KpaCHOMY IIBETY J0OABUTH B ONpe/IeICHHON MTPOnopiuu Oe-
JIBIM I[BET, TO TOJIYYUTCSI CBETJIBINA OJI€THO-KPACHBIH I[BET.

VYkazanHble Tpu aTpuOyTa MO3BOJIAIOT OMHMCATh BCE I[BETa U OTTEHKHU. To,
YTO aTpuOyTOB HMEHHO TpH, SIBISETCS OJHUM U3 IPOSBICHUM TPEXMEPHBIX
CBOMCTB I1IBETA.

bosbmmHCTBO  JIIOAEH  pa3iMYalOT  [BETa, a T, KTO 3aHUMACTCS
KOMITBIOTEPHOU TpauKo#, MOJDKHBI YETKO YYBCTBOBATH PA3HUILy HE TOJIBKO B
IIB€TaX, HO U B TOHYAWIIMX OTTEHKAaX. JTO OYCHb Ba)KHO, TaK KaK MMCHHO LIBET
HeceT B ce0e O0MbIoe KOIM4ecTBO HH(GOPMAITNK, KOTOpasi HUYYTh HE yCTYIAeT B
BOXHOCTH HU (popMe, HU Macce, HM IPYyTUM MapaMeTpaM, ONPEIeIISIONUM Kaxa0e
TEJNO.

dakTOopHI, BIUSIONINE HA BHEIIHUM BUJ] KOHKPETHOTO I[BETA:

— HCTOYHHK CBETa;

— uHbpopmaIya 00 OKPYKAIOITUX TPeAMETaX;

— BalllM IJ1a3a;

[IpaBwibHO MOJOOpaHHBIE I[BETAa MOTYT, KaK IIPUBJIEYb BHUMaHHUE K
XKeTaeMoMy M300paKeHUIO, TaK M OTTOJIKHYThH OT HETO. DTO OOBSICHSIETCS TEM, YTO
B 3aBUCUMOCTH OT TOro, KakOW IBET BHUJHUT YEJIOBEK, y HEr0 BO3HUKAIOT
pa3TUYHbIC AMOIIMH, KOTOPBIC MOACO3HATENIEHO (POPMHUPYIOT TIEPBOE BIECYATIICHUE
OT BHIMMOI'0 OOBEKTA.

[[BeT B KOMIIBIOTEPHOU rpadmKe HyKEH IS TOTO, YTO:

— OH HeceT B cebe ompeneneHHyro nHpopmaiuioo 00 oobekTax. Hampumep,
JIETOM JIepeBbsi 3€JieHble, OCEHbI0 — kenTble. Ha uepHo—Oenoi dororpaduun
ONPENETUTh TOPY TOJIa MPAKTUYECKH HEBO3MOXXHO, €CIIM Ha 3TO HE YKa3bIBAIOT
KaKue—Ju0o0 JApyTHe AOMOJHUTEIbHbIC (DAKTHI.

— IIBET HEOOXOAUM TaKKe JIJIsl TOTO, YTOOBI pa3audyaTh OObEKTHI.

— C €ro MOMOIIbI0 MOKHO BBIBECTH OJHHU YaCTH M300paKCHHS Ha MEPBBINA
IJIaH, APYrUe e YBeCTH B (OH, TO €CTh aKIIEHTUPOBATh BHUMAaHUE HA BaAXKHOM —
KOMITO3UIIMOHHOM — IIEHTPE.

— 0e3 yBelIMYCHHUS pa3Mepa IMpH IIOMOIINM IBETa MOXKHO Iepe/aTh
HEKOTOPBIC ICTAITH H300paKCHUS.

— B IBYMEpHOH IpaduKe, a UMEHHO TaKOBYIO Mbl BUJIUM Ha MOHHUTOpPE, TaK
KaK OH HEe 00y1aJlaeT TPETbUM H3MEPEHHEM, UMEHHO IIPH IOMOIIHU IBETa, TOUHEe
OTTEHKOB, UMUTHpYETCs (TIepenaercs) 00beM.

— IIBET HCIOJIb3YEeTCs JJIsi NPUBJICUCHUS BHUMAHMS 3pUTEIISI, CO3AaHUA
KPacOYHOTO ¥ HHTEPECHOTO U300paKCHUSI.
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JIroboe  KOMIBIOTEPHOE  HM300paX€HHE  XapakTepusyeTrcsi,  Kpome
r€OMETPUYECKUX PA3MEPOB M pa3pelieHus (KOJUYECTBO TOYEK HA OJUH IIOMM),
MaKCUMaJIbHbIM YHKCJIOM I[BETOB, KOTOpbIE€ MOTYT OBITh B HEM HCIOJIb30BaHBbI.
MakcumanbHOE KOJIMYECTBO I[BETOB, KOTOPOE MOXET OBbITh MCHOJb30BAaHO B
U300paKEHUM  JAHHOTO  TUMA, Ha3biBaeTcss riayOMHoii mBera. Kpowme
MOJTHOIIBETHBIX, CYIIECTBYIOT TUIIBI U300paKeHUN C pa3InyHOM ITyOMHOM 1BEeTa —
4yepHO—OeJble ITPUXOBbIE, B OTTEHKAaX CEpOro, ¢ HHIACKCUPOBAHHBIM LIBETOM.
HekoTtoppie Tumbl H300pakeHUd HMMEIOT OJUHAKOBYIO TJIyOMHY IIBETa, HO
Pa3JIMYArOTCS 110 LIBETOBOW MOJIEIIN.

2.3. 3puTebHbBI annapar 4yejoBeKka

Cucrembl oToOpaxenus: rpaduyeckol HHGOpPMAIMU BO3JIECHCTBYIOT Ha
3pUTEIIbHBIN anmapaT 4eJoBeKa, HO3TOMY ¢ HeOOXOIMMOCTBIO IOKHbBI YUYUTHIBATh
KaK (pU3UYECKHUEe, TaK U ICUX0()U3NO0IOTHUECKIE OCOOCHHOCTH 3PEHHUS.

CgeT monajaeT B IJ1a3 yepe3 poroBully U (OKyCUPYETCS XPYyCTaIMKOM Ha
BHYTPEHHH CJION I1a3a, Ha3bIBAEMbIN CETYATKOM.

CeruaTka TJIa3a COAEPKUT JBa MPUHUMIIMAIBHO PA3IUYHBIX THUIA
(dboTOopenenTopoB — MaAJOYKH, OO0JaJAIONIME MIMPOKON CHEKTPaJIbHOM KpPUBOM
YyBCTBUTEJIBHOCTH, BCJEJCTBUE YEro OHM HE pa3MyaloT [JIUH BOJH W,
CIIeIOBAaTEIbHO,  LIBE€Ta, W  KOJOOUYKH,  XapaKTEepU3yIOIIUecs  Y3KUMU
CHEKTPaIbHBIMH KPUBBIMU U I03TOMY oOanaromue LIBETOBOM
qyBCTBUTEIBHOCTHIO.

Konbouek cymecTByeT Tpu Tuna OTIMYAIOUIMXCA (POTOUYBCTBUTEIHHBIM
nurmeHToM. Konbouku o0puHO Ha3bIBalOT "cuHUMHU", "3eneHbIMH" U "KpacHBIMH"
B COOTBETCTBUM C HAWMEHOBAaHHMEM IIBETAa, [JI KOTOPOIO OHU ONTHMAJIBHO
YyBCTBUTEJIbHBI.

BringaBaemoe K0JI00UKOM 3HAUEHHUE SIBISETCS Pe3yJbTaTOM UHTETPUPOBAHHUS
CHEKTPaIbHOU (PYHKIIMU C BECOBOW (DYHKIIMEN UyBCTBUTEILHOCTH.

CBETOUYBCTBUTENBHBIE KJIETKHA, W3BECTHbIE KaK KOJOOYKM U MaJOYKH,
(GOpMHPYIOT CIOW KIIETOK B 33/IHEM YaCTH CETYATKHU.

Konboukn ¥ mnajodyku coaepKaT 3pUTENbHbIE NHUTMEHTHI. 3pUTEIbHBIC
NUTMEHTHl OYEeHb IOXO0XH Ha JIOObIe JApyrue MUTMEHThI, B TOM, YTO OHHU
IIOTJIOIIAIOT CBET M CTEIEHb IOIVIOLICHUS 3aBHCHUT OT JUIMHBI BOJIHBL. BakHoe
CBOMCTBO 3pHUTENBbHBIX IUIMEHTOB COCTOUT B TOM, YTO KOTJA 3pUTEIbHBIN
NUTMEHT TOIVIOMIAeT (POTOH CBETA, TO U3MEHSETCS (hOopMa MOJIEKYJBI U B TO K€
caMo€ BpeMsl IIPOUCXOIUT IepensilyueHue cseta. [InrMeHT npu 3ToM U3MEHHUIICH,
W3MEHEHHas: MOJIEKyJa IMOIVIOIIAET CBET MEHEE XOPOLIO YeM Ipexie, T.e. Kak
4acTo roBOpAT, "oTOenuBaercs”. MzMenenue Gpopmbl MOJIEKYIIbl U NIEPEU3ITYUCHHE
SHEPrUM HEKOTOPbIM, IIOKa €IIE€ HE BIIOJHE SICHBIM O00pa30oM, HHHULMHPYIOT
CBETOUYYBCTBUTENIBHYIO KJIIETKY K BbIJJaU€ CUTHAJIA.

HNudopmaiivs 0T CBETOUYBCTBUTEIBHBIX PEIIENITOPOB (KOJOOUYEK U MAIOUEK)
nepefaeTrcss JAPYTMM  TUIAM  KIETOK, KOTOPbIE COEOUHEHBl MEXAYy COOOM.
CrenuanbHble KJIETKM NEpenaloT HMH(QOpPMAIMI0 B 3pUTENbHBIN HepB. Takum
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o0pa3oM  BOJIOKHO  3pUTEIBHOIO  HepBa  OOCIYXUBAaE€T  HECKOJBKO
CBETOUYBCTBUTEIIBHBIX PEIENTOPOB, T.€. HEKOTOpasi MpeaBapuTeabHas 00paboTka
U300paKCHHsI BBIMIOJHSACTCS HETMOCPEACTBEHHO B TJa3y, KOTOPBIM MO CYTH
IpeCTaBIsIeT COO0H BBIIBUHYTYIO BIIEpE YaCTh MO3Ta.

OO6nacTh ceT4aTKku, B KOTOPOH BOJIOKHA 3pUTEIHLHOTO HEpBa COOMpAIOTCS
BMECTE W BBIXOJAT W3 TJa3a, JHIICHA CBETOYYBCTBUTEIBHBIX PEIENTOPOB H
HA3bIBACTCS CJICIIBIM IISTHOM.

Takum 00pazoM, CBET JOJDKEH BHaJaJle MPOWTH JIBAa CJIOS KJIETOK, MPEKIE
9YeM OH BO3JICHCTBYET Ha KOJIOOYKH WM MAJTOYKH. [[pUIMHBI I TAKOTO 00paTHOTO
YCTPOMCTBA CETYATKH HE IMOJTHOCTHIO IMOHATHI, HO OJTHO U3 OOBSICHCHHI COCTOUT B
TOM, 9YTO PACIOJIOKEHNE CBETOYYBCTBHTEIBHBIX KJIIETOK B 3aJHCH YaCTH CETUYATKU
M03BOJIICT JIFOOOMY TIapa3WTHOMY HETOIVIOIICHHOMY CBETY IONMAcTh Ha KIIETKH
HaXOAIINECS HEIOCPEICTBEHHO T03aJH CETYATKH, KOTOPHIE COJAEpIKAT YEePHBIN
OUTMEHT — MedanuH. KJeTku, cojaepkalipe MeEJIaHWuH, TakKe T[OMOTaoT
XUMHYECKH BOCCTAHABJIMBATH CBETOUYBCTBUTCIIBHBIN BHU3yalbHBIM IHUTMEHT B
KOJIOOUKaX M Majoykax Mmociie TOro, Kak OHU ObUIA OTOEJICHBI Ha CBETY.

HNHTepecHO OTMETHUTh, YTO TMPHUPOJA cO37ajia IENBIA PSA KOHCTPYKIIHMA
riasa. [Ipu 3Tom T71a3a y Bcex MO3BOHOYHBIX TTOXO0XKH Ha TJ1a3a 4eloBeKa, a Iia3a y
OECIO3BOHOUYHBIX JIMOO CJIOkKHBIE ((paceToyHble) KaK y HACEKOMBIX, JHOO
HEJIOPa3BUTHIC B BHJIC CBETOBYBCTBUTEIBHOTO MATHA. TONBKO y OCBMHUHOTOB TJjla3a
YCTPOCHBI KaK y ITO3BOHOYHBIX, HO CBETOYYBCTBHTEIbHBIC KJICTKH HAXOMISTCS
HETIOCPE/ICTBEHHO HAa BHYTPEHHEH MOBEPXHOCTH TJIA3HOTO sI0JI0Ka, a HEe KaK y Hac
Mo3aJM  JPYTHX CJIOEB, 3aHUMAIONIUXCA IPEIBAPUTEIBHON  00pabOTKOM
nzoopakenus. [loaromy, BO3MOKHO, 0COO0OTO CMbICTIa B OOPAaTHOM PACIIOI0KEHUU
KJIETOK B CETYATKE HET. A 3TO MPOCTO OJIUH U3 IKCIICPUMEHTOB MPHUPO/IHL.

2.4. IlBeToBBIE MO/EJN H UX BH/IbI

Hayka o mnBere — 3TO JIOBOJBHO
CIOXHas W IIHpOKOMaclTaOHas Hayka,
MIO3TOMY B HEW BpeMsl OT BPEMEHH CO3AAOTCS
pa3MyHbIE LIBETOBBIE MOJIEIHN, IPUMEHSIEMBbIE
B TOW 10O mHOM ob6mactu. OMHON W3 TaKWx

. MOJEJIEN U SBIIAECTCS IIBETOBOM KPYT.
MHOruUM H3BECTHO O TOM, 4YTO
CYLIECTBYET 3 MEPBUYHBIE IIBETA, KOTOPBIC
HEBO3MOYKHO IMOJIYYUTh U KOTOPbIE 00pa3yroT
Bce ocTanbHble. (OCHOBHBIC LBETa — 3TO
JKEIThIM, KpacHbld W  cuHud. Ilpm
CMEILINBaHUU KEITOTO c KpaCHBIM
MOJIyYaeTCsl OPAHKEBBI, CHHETO C KEITHIM —
PucyHok 2 — Bonb1uoit kpyr 3€J€HbIA, a KpacHoro ¢ CHHUM  —
Ocsanbna (uoneroBpii.  Takum  00pasoM, MOKHO
COCTaBUTH KPYT, KOTOPBIN OyaeT conepkarh Bce 1Beta. OH MpecTaBieH Ha pUC.2

Y Ha3bIBaeTcs 00JabmHUM Kpyrom OcBajbiaa.
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Hapsiny ¢ xpyrom OcBasbaa ecTh elne
u kpyr I'ere (puc. 3), B KOTOpOM OCHOBHBIE

BeTa PacoJIoKeHbI B yriax
PaBHOCTOPOHHETO TPEYroJIbHUKA, a
JOTIOJTHUTENbHBIE — B YIJIaX MEPEBEPHYTOIO
TPEYroJIbHUKA.

Jpyr HampoTHUB JApyra pacroJIOXKEHbI
KOHTPACTHBIEC 1IBETA.

Jns  onucaHWsT — U3Iy4aeMoro M
OTPAKEHHOT'O I[BETA HCIOJIBb3YIOTCA pa3HbIC
MaTeMaTUYeCKUE MOJIEIu — IBETOBbIE
Mo/ieJIu (IIBETOBOE MPOCTPAHCTBO), T.€. — 3TO
croco®d omucaHus IB€Ta C TMOMOIIBIO
KOJINUYECTBEHHBIX XapakTepUCTUK. [[BeToBbIC
MOJIETH MOTYT OBITH annmapaTHo—
3aBUCUMBbIMH (MX TIOKa OosbimHCTBO, RGB
u CMYK B ux uwcie) ¥ anmapaTHO—He3aBUCUMbIMHU (Mojenb Lab). B
OOJIBIIIMHCTBE «COBPEMEHHBIX» BU3YAJIM3alIMOHHBIX MAaKeTOB (HAmpumep, B
Photoshop) MoxxHO npeoOpa3zoBbIBaTh M300paKEHUE U3 OJTHON LIBETOBOM MOJIEIH B
APYTyIo.

B 1uBeroBoit Mojenu (IpOCTPAHCTBE) KAKIOMY I[BETY MOKHO MOCTaBUTH B
COOTBETCTBHUE CTPOTO OINPEIEIECHHYIO TOUKY. B 3TOM ciydae 1iBeToBasi MOJEIb —
3TO TPOCTO YIPOIICHHOE TEOMETPUUYECKOE MPEACTABICHUE, OCHOBAaHHOE Ha
CHUCTEME KOOPJIMHATHBIX OCEH U MPUHSTOrO MaciiTada.

OCHOBHBIE IBETOBBIE MOJEIH:

- RGB;

- CMY (Cyan Magenta Yellow);

- CMYK (Cyan Magenta Yellow Key, npuuem Key o3HayaeT udepHbIH
1IBET);

- HSB;

- Lab;

- HSV (Hue, Saturation, Value);

- HLS (Hue, Lightness, Saturation);

- U JIpyTHe.

B 1udpoBbIX TEXHONOTHSX UCHOJB3YIOTCSA, KaK MHHHUMYM YEThIpE,
ocHoBHbIX Mojnenu: RGB, CMYK, HSB B pasnuunbix Bapuantax u Lab. B
noymrpaduu UCIONB3YIOTCS TAKKE MHOTOYHCIICHHBIE OWOJMOTEKH TUTAIISYHBIX
I[BETOB.

[[BeTa omHOM MOAENM ABISAIOTCS JONOJHUTEIBHBIMUA K LBETaM APYrou
Mojiend. JIOMmOJIHUTEIbHBIH I[BET — I[BET, JOIOJHSIOIMNK JaHHBIA A0 Oeloro.
JlonoTHUTENBHBINA ISl KPACHOTO — TOy00# (3€eHbIi+CHHUI), JOTOTHUTENbHBIN
JUISL 3€JIEHOT0 — MYypHypHBIA (KpacHBIW+CUHUI), TOMOJHUTEIBHBIN IS CUHETO —
XKENTbIN (KpacHBIM+3eNeHblil) U T.1.

[lo npuHuMIy JEHCTBUS TEPEUYUCICHHBIE I[BETOBBICE MOJEINM MOYXKHO
YCJIOBHO pa3uTh HA TPH KJacca:

Pucynok 3 — Kpyr I'ete
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— angutuBHBIC (RGB), ocHOBaHHEIE HA CI0KEHUH I[BETOB;

- cyorpaktuBHble (CMY, CMYK), 0oCHOBY KOTOPBIX COCTaBJISIET OTepaIus
BBIYUTAHUS [IBETOB (CYOTPAKTUBHBIN CUHTE3);

- nepuenmmonneie (HSB, HLS, LAB, YCC), 6asupytomuecs Ha
BOCIIPUSITUH.

AJIMTUBHBIN 1BET MOJydyaeTcs Ha OCHOBE 3aKOHOB ['paccmMaHa myTem
COEIMHEHMsI JIy4eil cBeTa pa3HbIX LIBETOB. B OCHOBE 3TOro sIBIEHUS JEKHUT TOT
¢dakT, 4TO OOJBITUHCTBO I[BETOB BUIMMOTO CIEKTPA MOTYT OBITh TIOJYYEHBI ITyTEM
CMEIIMBAHUS B Pa3JIMYHBIX MPOTIOPIUAX TPEX OCHOBHBIX I[BETOBHIX KOMITOHEHT.
OTUMH KOMIIOHEHTaMH, KOTOpPhI€ B TEOPHUU I[IBETa WHOTAA HA3bIBAIOTCS
nepsuunbiMu 1BeTaMu, sSBIAOTCS KpacHbiii (Red), 3emensiii (Green) u cuHwmi
(Blue) LBETA. [Ipu IIOIIapHOM CMEIMBaHUU nep—
BUYHBIX IIBETOB 00pa3yroTCcsi émopuuHwvle 1BeTa: roiyoor (Cyan), myprypHbIid
(Magenta) u xentseiit (Yellow). CnenyeT oTMETHTD, YTO MEPBUYHBIC M BTOPUUHBIC
[[BETa OTHOCSTCS K 6A306blM 1IBETaM.

bazosevimu 1BeTaMu HaA3BIBAIOT 1IBETA, C IOMOIIBI KOTOPHIX MOXKHO
MOJIYYUTb MPAKTUUYECKHU BECh CIIEKTP BUIUMBIX I[BETOB.

JInst mosydeHus: HOBBIX I[BETOB C MOMOIIBIO QIIUTUBHOIO CHHTE3a MOKHO
UCIIOJB30BaTh W pa3liMyHble KOMOWMHAIIMM U3 JIByX OCHOBHBIX I[BETOB,
BapbUPOBAHUE COCTABa KOTOPBIX MPUBOJUT K HM3MEHEHHUIO PE3YJbTUPYIOIIETO
1[BETA.

Takum  oOpa3oM, 1BETOBbIE Mojeld  (IIBETOBOE  IMPOCTPAHCTBO)
MPEACTABIISIOT CPEACTBA JJISI KOHLENTYaJbHOTO W KOJIMYECTBEHHOI'O OIHCAHUS
nBera. [[BeTOBOI peXMM — 3TO CIOCOO peanu3aluyd OIpPEACICHHON IBETOBOM
MOJIeJIM B paMKaX KOHKPETHOM rpaduuecKkoi mporpaMMsl.

2.5. 3akon I'paccmaHna (3aKOHBI CMeIIMBAHUSA I[BETOB)

B GobmIMHCTBE IBETOBBIX MOJENIEH I ONMMCAHUS IBETA HCIIOIB3YETCS
TpexMepHas cucremMa kKoopauHaT. OHa o0pa3yeT IBETOBOE NPOCTPAHCTBO, B
KOTOPOM IIBET MOKHO TIPEJICTAaBUTh B BHJIC TOYKH C TpeMs KoopawHaTamu. J[is
OTIEpUPOBAHUS IIBETOM B TPEeXMEpHOM TMpocTtpaHcTBe T. I'paccMan BBIBEN Tpu
3akoHa (1853r):

1. IIBeT TpeXMEepeH — ISl €ro ONMHMCAHWS HEOOXOJUMBI TPH KOMITOHCHTHI.
JItoObie YeThIpe I[BeTa HAXOAATCS B JIMHCHWHOW 3aBHCHMOCTH, XOTS CYIIIECTBYET
HEOTPAHWYCHHOE YUCIIO JTUHEHHO HE3aBUCUMBIX COBOKYITHOCTEH U3 TPEX IIBETOB.

WHpIME crtoBaMHM, IS JIFOOOrO 3aJaHHOIO IIBETAa MOXKHO 3alMcaTh TaKoe
I[BETOBOE YPAaBHEHHE, BRIpAXKAIOIICE IMHEHHYIO 3aBUCUMOCThH I[BETOB.

[TepBbIit 3aKOH MOXKHO TPAaKTOBAaTh U B 00Jie€ IMIMPOKOM CMBICIIE, a UMEHHO,
B CMBICJIE TPEXMEPHOCTH 1BeTa. HeoOs3aTeNbHO 1 ONMMCaHUs 1[BETa IPUMEHSTh
CMECh APYTHX I[BETOB, MOKHO MCTOJB30BaTh U APYTHE BEJIUYUHBI — HO UX 00513a-
TEJIBHO JIOJDKHO OBITH TPH.

2. Ecnm B cMecH Tpex IIBETOBBIX KOMIIOHEHT OJIHa MCHSIETCSI HEMTPEPHIBHO, B
TO BpeMs, KaK JBE JPYTHE OCTAIOTCS IMOCTOSHHBIMH, IIBET CMECH TaKXe H3Me-
HSICTCS HETIPEPBIBHO.

3. lIBeT cMecH 3aBUCHUT TOJBKO OT I[BETOB CMENIMBAEMBIX KOMIIOHEHT M HE
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3daBHUCUT OT UX CIICKTPAJIbHBIX COCTAaBOB.

CwMmbIch TPETBCIr0 3aKOHA CTAHOBUTCA Ooitee INOHATHBIM, €CJIHM Y4YCCTb, YTO
OIWH M TOT K€ IBCT (B TOM YHCJIE U IIBET CMCIIIUBACMBIX KOMHOHCHT) MOJKET OBIThH
IMOJIYYCH pa3JIMYHbIMU crocodamu. HaHpI/IMep, CMCIIMBacMasad KOMIIOHCHTA MOXCET
OBITH ImoJrydcHa, B CBOIO O4CPCAb, CMCIINBAHNEM JAPYTUX KOMIIOHCHT.

2.6. lIBeTroBas moaear RGB

D10 oaHa W3 HaumOoJiee PACHPOCTPAHEHHBIX M YACTO HCIOJb3YEMBIX
mozeneit. OHa mpuMeHsieTcs B MpuOopax, M3Iy4arolluX CBET, TaKUX, HANPUMED,
KaK MOHUTOPBI, IPOKEKTOPHI, (GPUIBTPHI U JPYTHUE MOJT00HBIE YCTPONUCTBA.

JlanHasi 1IBETOBasg MOJENb Oa3upyeTcss Ha TpeX OCHOBHBIX IBeTax: Red —
kpacHoM, Green — 3eneHoM U Blue — cunem. Kaxkigas u3 BbllenepeyucIeHHbBIX
COCTaBJISIIOLIMX MOXKET BapbupoBaThcs B mpeaenax ot 0 mo 255, oOpa3oBbiBas
pasHbIe 1[BeTa U oOecrednBasi, TAKUM 00pa3oM, OCTYI KO BceM 16 MuIumoHam
(MOMHOE  KONMWYECTBO IIBETOB, TPEIACTABISIEMBIX OTOM  MOJENIBIO  PaBHO
256*256*256 = 16 777 216.).

Ota Mojaens agguTuBHasA. CJIOBO aJuTHUBHAs (CIIOXKEHUE) MOAUYEPKUBACT,
YTO I[BET MOIYYaeTCsA MPH CIOXKEHUH TOUYEK TpeX 0a30BBIX IBETOB, KaXKJas CBOEH
SAPKOCTH. SIPKOCTh Ka)XA0T0 6a30BOTO IBETa MOXKET MPUHUMATh 3HaueHus oT 0 10
255 (256 3HadeHHit), TAKUM 0OPA3OM, MO MO3BONSET KOXMPOBATH 256° wim
okoysio 16,7 MIIH 1BETOB. ODTH TPOWKH 0a30BBIX TOUYEK (CBETAMIUECS TOYKH)
pacIoIoXKeHbl OUY€Hb OJIM3KO APYT K APYTY, TaK YTO KaXKasi TPOMKa CIMBAETCS AJis
Hac B OOJIBILIYIO TOYKY OMPEICICHHOTO 1[BeTa. UeM sipue 1[BeTHas Touka (KpacHas,
3eNieHasi, CHUHsAsA), TeM OoJblliee KOJUYECTBO OSTOTO LBEeTa J00aBUTCS K
pPE3YNBTUPYIOLIEHN (TPOIHOI) TOUKE.

[Ipu pabGote c¢ rpadpuueckum penaktopom Adobe PhotoShop moxHO
BbIOMpaTh LBET, IOJIarasiCb HE TOJBKO HA TOT, 4YTO Mbl BUIUM, HO IIpU
HEOOXOMMOCTH YKa3bIBaTh U LIM(PPOBOE 3HAUYEHUE, TEM CaMbIM MHOI'/Ia, OCOOEHHO
IIPU LBETOKOPPEKLIMHU, KOHTPOJIUPYS NPOLIECC PaOOTHI.

Tabnuna 2 - 3HaueHust HEKOTOPHIX 1IBETOB B Mojenn RGB

BeTt R G B
Kpachsriii (red) 255 0 0
3enensiii (green) 0 255 0
Cunutii (blue) 0 0 255
dykcun (Magenta) 255 0 255
I"ony6oii (Cyan) 0 255 255
Kenrorit (yellow) 255 255 0
Benprii (White) 255 255 255
Uepnsriii (black) 0 0 0

JlaHHast BETOBAsi MOJI€Ib CUUTAETCS AJAUTUBHOM, TO €CTh NP y8eaUYeHUU
ApKOCMU  OMOENbHbIX COCMABIAWUX 0yoem  Y8eIudusamsvcsi U APKOCMb
pe3yibmupyouje2o yeema: €CIN CMEIIaTb BCE TPU LBETA C MAaKCHUMAaJbHOU
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MHTEHCUBHOCTBIO, TO PE3yIbTaTOM OyIeT Oemblii IBET; HAIPOTUB, MIPU OTCYTCTBUU
BCEX LIBETOB IMOJYyYa€TCs YEPHBIN.

Mopenb sBIS€TCS anmapaTHO—3aBUCUMOM, TaK Kak 3HAayeHUs 0a30BbIX
IBETOB (a TakXke TOYkKa OeNoro) OmpenessioTcs KaueCcTBOM IPUMEHEHHOTO B
MoOHUTOpE JoMUHOGOpa. B pesynbrare Ha pa3HbIX MOHUTOpPAX OJHO U TO K€
U300paKEHHE BBITJISIAUT HEOAUHAKOBO.

Pucynok 4 - Mogens RGB

Cucrema xoopmuHat RGB - ky0 ¢ mHagamom otcuera (0,0,0),
COOTBETCTBYIOIIUM YepPHOMY LBETY (CM. puc. 5). MakcumanbHoe 3HaueHrne RGB —
(1,1,1) cooTBeTCTBYET OEIIOMY IIBETY.

]? CHHMI
[IypnypHbLi ; ¥
TwIﬁ]:tHbﬁ&Lfi__
. = K enThol
R xpacheri

Pucynok 5 - [IBeToBoii ky0 moaenu RGB

HecoMHEHHBIMH AOCTOMHCTBAMM [IAHHOTO PEXHUMa SBISIETCA TO, YTO OH
N03BOJISIET paboTaTh CO BceMU 16 MUIIMOHAMHU LIBETOB, @ HEAOCTATOK COCTOUT B
TOM, YTO MIPU BBIBOJEC M300paKCHUSI HA TMe4YaTh YacTh U3 ATUX IIBETOB TEPSETCA, B
OCHOBHOM CaMbI€ SIPKHME€ M HACBHIIIEHHbIC, TAK)KE€ BO3HHUKAET MpoOjeMa C CUHUMU
LBETAMH.

Mogens RGB — 310 anautrBHas LIBETOBAsI MOJIEIb, KOTOPas UCMHOJIb3yETCs B
YCTPONCTBAX, pabOTAIOIINX CO CBETOBBIMH MIOTOKAMU: CKAaHEPhI, MOHUTOPHI.

2.7. llBeToBas moaejir HSB

3nech 3arjgaBHble OYKBBI HE COOTBETCTBYIOT HHKAaKUM I[BETaM, a
CUMBOJIM3MPYIOT TOH (IBET), HACBIIIEHHOCT, U sApkocth (Hue Saturation
Brightness). Ilpennoxxena B 1978 roay. Bce 1mBera pacnosaratorcst mo Kpyry, u
KQXJIOMY COOTBETCTBYET CBOM TIpagyc, TO €CTb BCEro HacuuThiBaerca 360
BapuaHTOB — H ompenenser yacToTy cBeTa U nmpuHUMaeT 3HadeHue oT 0 1o 360
rpaaycoB (KpacHbiit — 0, xkenTeiil — 60, 3enenblii — 120 rpagycoB U Tak janee), T.e.
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10001 1BET B HEW OMPENENSeTCS CBOMM IIBETOM (TOHOM), HACBHIMIEHHOCTHIO (TO
€CTh J0OaBJICHUEM K HEMY O€JION KpPacKU) U IPKOCTHIO.

HaceimieHHOCTh  OompeniensieT, HACKOJIBKO SPKO BBIPAKEHHBIM  OyAeT
BbIOpaHHbIl 1BeT. 0 — cepbiif, 100 — camblil SIpKUN W YKUCTBIM W3 BO3MOXKHBIX
BapUAHTOB.

[TapameTp SIPKOCTH COOTBETCTBYET OOLIENPU3HAHHOMY, TO €cTh 0 — 3TO
yepHbI 11BeT. Takas 1BeToBas MOJEIh HAMHOIO O€JHEe PacCMOTPEHHON paHee
RGB, Tak kak mo3BosieT paboTaTh BCETO JIMIID ¢ 3 MIJJTHOHAMU I[BETOB.

DOTa MoOjenb anmnapaTHO—3aBUCHUMAas M HE COOTBETCTBYET BOCIPHUSATHIO
YeJI0BEYECKOIO Ia3a, TaK Kak ria3 BOCIPUHUMAET CIIEKTPaIbHBIE I[BETA KaK IIBETA
C pa3HOU SIPKOCTHIO (CHHUHN KakeTcs 00jiee TeMHBIM, YEM KPACHBII), a B MOJIETTH
HSB um BceM npunucsiBaetcs spkoctb 100%.

Hacviyennocms (Saturation) — 3To mapameTp IBeTa, ONPEACIAIONINA ero
yuctory. OTcyTcTBHE (CepbIX) NpUMecei (YUCTOTa KpPUBOM) COOTBETCTBYET
JJAHHOMY TMapaMeTpy. YMEHBIIEHUE HACBIIICHHOCTH I[IBE€Ta O3HA4YaeT €ro
pazoenuBanue. L[BeT ¢ yMeHbIIEHMEM HACHIIEHHOCTH CTAHOBUTCS IMACTEJIbHBIM,
OJIeKIBIM, pa3MbIThIM. Ha Mojaenu Bce OJMHAKOBO HACHIIICHHBIC IIBETa
pacrojararorcsi Ha KOHIICHTPUYECKUX OKPYXKHOCTSX, T. €. MOXXHO TOBOPUTH 00
OJIMHAKOBOW HACBIIIIECHHOCTH, HAMPUMeEpP, 3€JEHOT0 U MypHypPHOTO I[BETOB, U YeM
OJIMKE K LIEHTPY Kpyra, TeM Bce OoJiee pa3OesieHHbIE 1[BeTa Mojiy4yaroTcs. B camom
IEHTpE TI000M IBET MaKCHUMaJbHO pa30eNuBaeTcs, MpoIle TOBOPs, CTAHOBUTCS
OEJIbIM I[BETOM.

PaboTy ¢ HacCHIIIEHHOCTHIO MOKHO XapaKTEepU30BaTh Kak J00aBJIECHUE B
CIEKTPaIbHBIA IIBET OMNPEICICHHOrO MpolleHTa Oenoit kpacku. Uem Oombine B
[[BETE€ CcojepkaHue Oenoro, TeM HIKE 3HAYEHHE HACHIIICHHOCTH, TeM Ooiiee
OJIEKJIBIM OH CTAHOBUTCH.

Aprocmv  (Brightness) — 9Tto mapamMeTrp IBETa, OMNPEACIAIONIUI
OCBEIIEHHOCTh UJIM 3aTEMHEHHOCTh 1IBE€Ta. AMIUIUTYAa (BBICOTA) CBETOBOM BOJIHBI
COOTBETCTBYET 3TOMY MapaMeTpy. YMEHBIICHHE SPKOCTH IIBETAa O3HAYAET €ro
3auepHeHne. PaboTy ¢ SPKOCThIO MOXKHO XapaKTepU30BaTh KakK J00ABICHUE B
CIEKTPAJIbHBIM I[BET OMPE/ICIICHHOTO MPOIEHTa YepHOM Kpacku. Yem Oosiblie B
I[BETE COJICp’KaHHE YEPHOr0, TEM HUXKE SPKOCTh, TeEM 00Jie€ TEMHBIM CTAHOBUTCS
I[BET.

Mopens HSB - »53T0 mnonbp3oBarenbckas IBETOBass MOJENb, KOTOpas
MO3BOJISIET BHIOUPATH 1[BET TPAAUIIMOHHBIM CIIOCOOOM.

2.8. Moaear CMY (Cyan Magenta Yellow)

B aToli Moien OCHOBHBIE LIBETa OOPa3yIOTCs MyTEM BBIYUTAHUS U3 OEJIoro
LIBETOB OCHOBHBIX aJIUTUBHEIX 11BeTOB Moaeu RGB.

Pucynok 6 - [lonyuenne monenu CMY u3 RGB
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[IBera, wmcmonb3yromue OENblii CBET, BBIYMTAs W3 HErO OIpeaeTcHHBIS
YUaCTKH CIIEKTpa Ha3bIBAIOTCS CyOTpakTUBHBIMH. OCHOBHBIC I[BETA 3TOH MOJICIIH:
rojiyooit (Oenbiii MUHYC KpacHbIH), yKCHH (B HEKOTOPBIX KHHUTax €ro Ha3bIBalOT
nypnypHbIM) (OeNblii MUHYC 3€JIeHbIN) W JKeNThId (OeNblii MUHYC CHHUM). OTH
[[BETa SBJSIIOTCS  MOJUrpaduueckod TpUagoldl W MOTYT OBITH  JIETKO
BOCIIPOM3BEJCHBl  ToyMrpadudeckuMu  MamuHamu. [Ipy  cMmemieHne  aByX
CyOTpaKTHUBHBIX I[BETOB pe3yybTat 3aTeMHuseTcs (B Mmoaenu RGB O6b110 Ha060poT).
[Tpu HynEBOM 3HaUE€HHUU BCEX KOMITOHEHT 0Opasyetcs Oenblii 11BeT (Oemas Oymara).
Orta MoOjenb MPEACTaBISET OTPAKEHHBIM I[BET, W €€ Ha3bIBAIOT MOJECIBIO
CyOTPAKTHUBHBIX OCHOBHBIX LBeTOB. J[aHHAs MOENb SBISETCS OCHOBHOMW JIJIs
noyirpaduu U TaKKe SBISETCS armapaTHO—3aBUCUMOM.

Pucynox 7 - Mogens CMY

Cuctema koopaunat CMY — Tot xe ky0, uto u 11 RGB, Ho ¢ HavaioMm
otcyeTa B Touke ¢ RGB koopaunaramu (1,1,1), cooTBeTcTBYIOIIEH OEIOMY IIBETY.
[[BeToBo# Ky0 Momenn CMY moka3aH Ha puc.8.

Y xenrori
T Kpacnsbri
BEJ]E]']IDEE:I i jr.r T‘IEPI—EH:FE
Beomotl | ‘M nyprypubii
: Crmmii

6 rommyHoit

Pucynox 8 - [BetoBoii ky06 monenu CMY

2.9. liBeroBas moaear CMYK

OTo emie oAHa U3 HamOOJIee YacTO HCIOJb3YyEeMbIX I[BETOBBIX MOJICIIEH,
HallIeAINX IMUpokoe npuMeHeHue. OHa, B oriauune OT anautuBHOM RGB,
SBJSAETCS CyOTPAKTHMBHOM MOJEIBIO.

Mogenr CMYK (Cyan Magenta Yellow Key, nmpuuem Key o3nauaer
YEpHbIA LBET) — SBISETCA JanbHeHmmM yiayuymeHueM mozaenu CMY u yxe
yeThIpexkaHajdbHa. [I0CKOIBKY peasibHble TUMIOTPAPCKUE KPACKHA UMEIOT IIPUMECH,
WX I[BET HE COBMAJAET B TOYHOCTU C TEOPETHUYECKU PACCUUTAHHBIM TOJTYOBIM,
KENTBIM U MypiypHbIM. OCOOCHHO TPYAHO MOJYYUTh M3 ITUX KPACOK YEPHBIN
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useT. [loaromy B Mogenu CMYK k tpuazne n06aBisitoT yepHsblii 1BeT. [louemy—To
B Ha3BaHWM LIBETOBOW MOJIENU 4epHbIi 1BeT 3amudpoBan kak K (ot ciosa Key —
kito4). Monens CMYK sBIIsSIETCS «IMIIUPUUECKOI», B OTIMYUE OT TEOPETUUECKUX
Mogeneir CMY u RGB. Mogens sBnseTcs: annapaTHO—3aBUCUMOM.

OcHoOBHBIE 1B€Ta B CYOTPaKTHUBHOM MOJENM OTJIMYAIOTCS OT LIBETOB
anmutuBHoi. Cyan — romy0Ooi, Magenta — nypnypubiid, Yellow — sxentoiit. Tak
KAaK IPU CMEUIEHWU BCEX BBINIENEPEYMCICHHBIX LBETOB HICAIBHOTO YEPHOIO HE
MOJIYYUTCS, TO BBOJUTCS €UI€ OAWH JOTOJHUTEIbHBIM LBET — YEPHBINA, KOTOPBIUA
MO3BOJIAET J0OUBATHCS OOJIBIIEH TIyOMHBI U UCHOJB3YEeTCS MPHU MeYaTH MPOYUX
YEpHBIX (KaK, HAPUMEDP, OOBIYHBIA TEKCT) OOHEKTOB.

[IBeta B paccMaTpuBaeMoOi IIBETOBOM MOJeiIu ObUTH BBHIOpaHBI TAKHUMH HE
CIIy4aiiHO, a W3—3a TOTO, YTO TOJy0O¥ MOTJIOMAET UMb KPACHBIM, MyPIYPHBIA —
3€JICHBIN, KEJIThIM — CUHHUU.

B ommume OT anIATHBHOM MOJENM, THA€ OTCYTCTBHE IBETOBBIX
COCTABJISIIOLIMX 00pa3yeT YEepHBIH LIBET, B CyOTPAKTUBHOM BCE HAOOOPOT: €CIIU HET
OTJICJIbHBIX KOMIIOHEHTOB, TO LIBET O€Jblid, €CIM OHM BCE MPUCYTCTBYIOT, TO
oOpazyeTcsi TpsS3HO—KOPUYHEBBIM, KOTOPBIM JenaeTcs Oojiee TEMHBIM IpU
N00aBJIIEHUH YEPHOUW KPACKH, KOTOpas MCIONb3YEeTCs JJIA 3aTEMHEHUs U JAPYrux
MOJIy4aeMbIX LBETOB. lIpy cMemMBaHUM OTAENBHBIX LBETOBBIX COCTABISIOIIMX
MOYHO MOJIYYUTh CIEAYIOIINE PE3YIbTATHI:

lony6oii + Ilypnypsbiii = CuHUN ¢ OTTEHKOM (DHOJETOBOTO, KOTOPBIN
MO>KHO YCWJIHTb, U3MEHUB MIPOIOPIIMU CMEIINBAEMBIX LIBETOB.

Iypoypusii + XKenteii = KpacHbli. B 3aBUCMMOCTH OT COOTHOIIEHUS
BXOJSIIIMX B HETO COCTABIIAIOIIMX OH MOXXET ObITh NMPeoOpa3oBaH B OpPaHKEBBIN
WJIU PO3OBBIM.

Kenroiit + TonyOoit = 3eneHblil, KOTOPBI MOXKET OBITH IPe0Opa3OBaH Npu
UCIIOJB30BAaHUM TEX JK€ MEPBUYHBIX I[BETOB KaK B CalaTOBBI, Tak W B
W3YMPY/IHBIN.

Cnenyer MOMHHUTB, YTO €CJIM Bbl TOTOBHUTE H300paKeHHE K Me4aTH, TO
cienyet Bce—Taku paborat ¢ CMYK, notroMy 4to B MPOTUBHOM Clly4ae TO, YTO
Bbl YBUJUTE HAa MOHUTOpPE, U TO, UYTO MOJY4YUTE Ha Oymare, OyJeT OTJIMYaThCA
HACTOJIBKO CHJIBHO, YTO BCSl pab0OTa MOKET MONTH HACMApKYy.

Mopens CMYK - 310 cyOTpakTHBHasi IIBETOBass MOJENb, KOTOpas
OMKCHIBAET peajbHbIE KPACUTENH, HCIOJNb3yeMble B  MOJIUTPapUUIecKOM
IIPOU3BOJICTBE.

2.10. IIBeToBast Mmoaeanb Lab

[IBeroBas monens Lab Obuia paspaborana MexayHapoJHOM KOMHUCCUEH MO
oceemiennto (CIE) ¢ 1enbi0 TPEoJOJCHUs] CYIIECTBEHHBIX HEJIOCTATKOB
BBIIIICU3JI0’KEHHBIX MOJENIel, B YacTHOCTH OHa IIpU3BaHa CTaTh anmapaTHO
HE3aBUCUMOM MOJICBI0 M OIPEACIATh IIBeTa O3 OrIAAKA Ha OCOOCHHOCTH
yCTpoicTBa (CKaHepa, MOHUTOpPA, IPUHTEPA, TICYATHOTO CTaHKA | T. 1.).

Takyro Mojenp MPEIIOYUTAIOT B OCHOBHOM NpO(eCcCHOHAbI, TaK KaK OH
coMmemaer aocronmHcTBa kak CMYK, tak m RGB, a umMmeHnHo oOecrieuuBaeT
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JOCTYT KO BCEM I[BE€TaM, paboTasi ¢ JOCTATOYHO OOJIBIION CKOPOCTHIO.

Ha Bompoc, mouemy »Ke€ Takoil MOZENBIO TOJB3YIOTCS B OCHOBHOM
npodeccuoHanbl, MOKHO OTBETUThH JIMIIL TO, YTO OHA OTIUYAETCS HECKOJIBKO
HEOOBIYHBIM WM HETPUBBIYHBIM TMOCTPOCHUEM, U MOHATH MPUHIUI €€ ACHCTBUs
MIOPOU HECKOJIBKO CIIOKHEE OITMCAHHBIX PAHEE.

ITocTpoenue 1BETOB 37eCh, TaKk ke Kak U B RGB, 6a3upyeTcs Ha ciusHUU
Tpex KaHasoB. Ha aToMm, npaBna, Bce CXOACTBO 3aKAHUUBAETCA.

HasBanue oHa mosiyumia OT CBOMX 0a30BbIX KommoHeHToB L, a u b.
KowmrmonenT L HeceT nHpOpMAIIUIO O SIPKOCTIX U300PKECHUS, & KOMIIOHEHTHI a 1
b — o ero nBerax (1. €. @ U b — xpomarnyeckre KommoHeHThl). KoMmoHeHT a
U3MEHSCTCS OT 3€JICHOT0 JI0 KPacHoro, a b — oT cuHero a0 kenToro. SIpkoctsh B
ATOM MOJENW OTJEJICHA OT I[BETa, YTO YyMOOHO I PETyIUpPOBaHUS KOHTPACTA,
peskoctu U T.A. OnHako, Oymydn aOCTpaKTHOM W CHJIBHO MaTeMaTH3UPOBAHHOU
3Ta MOJEJIb OCTACTCS TTOKA YTO HEYNOOHOM ISl MPaKTUUECKON paOOoThI.

ITockoJibKy BC€ IIBTOBBIE MOJICNN SIBJSIFOTCSI MAaTEMaTUYECKUMU, OHU JIETKO
KOHBEPTUPYIOTCS OJIHA B JPYTyI0 IO MPOCThIM (opmysiaM. Takue KOHBEPTOPHI
BCTPOEHBI BO Bce "MpuiinyHbie” rpaduueckre nporpaMmsl.

2.11. TlepuenuuoHHbIE IBETOBbIE MO/IEJIH

Jlns nu3aiiHepoB, XYI0KHUKOB U (OTOTpadOB OCHOBHBIM HMHCTPYMEHTOM
WHJMKAllMd W BOCIPOMU3BEACHUSA I[BETA CIYXHUT TIJa3. OJTOT €CTECTBEHHBIN
«MHCTPYMEHT» 00JIalaéT I[BETOBBIM OXBaTOM, HAMHOTO IPEBHIIIAIOITUM
BO3MOYKHOCTH JIFOOOTO TEXHUYECKOTO YCTPOUCTBA, Oy/ab TO CKaHEp, MPUHTEP WU
(OTOIKCIIOHUPYIOIIEE YCTPOMCTBO BHIBOJIA HA TUICHKY.

Kak Oputo moOKazaHo paHee, UCHOJIb3yeMble [JIsi OMHCAHUS TEXHUYECKUX
ycTpoicTB 11BeToBbIe cucTeMbl RGB 1 CMYK sBisitoTCs annapaTHO3aBUCUMbBIMH.
DTO 3HA4YUT, YTO BOCHPOM3BOJIUMBIN WM CO3[aBAE€MbI C MOMOIIBIO HUX IIBET
ONPEAEISACTCS HE TOJBKO COCTABISAIOIIMMM MOJIEIM, HO W 3aBUCUT OT
XapaKTEPUCTUK YCTPOKWCTBA BHIBOJA.

JUnst ycTpaHeHusl amnmapaTHOM 3aBUCHMOCTM Obl1 pa3paboTaH psii Tak
Ha3bIBAEMbIX MEPIEHIIMOHHBIX (MHAUY€ — UHTYUTUBHBIX) [IBETOBBIX Mojeneil. B ux
OCHOBY 3aJI0KEHO Pa3JACIbHOE ONMPENECICHNUE IPKOCTU U IBETHOCTU. Takou moaxon
oOecreynBaet psiji MPEUMYIIECTB:

~  TI03BOJISIET OOpaIaThCs C IBETOM HA UHTYUTUBHO TTOHSITHOM YPOBHE;

~ 3HAUUTENHHO YMPOIIAeT MPOOJEMYy COTJIACOBAHUS IIBETOB, MOCKOJBKY
IIOCJIE YCTAHOBKM 3HAYEHUSI IPKOCTU MOXKHO 3aHATHCS HACTPOMKOM IBETA.

[IporoTunmom BceX UBETOBBIX MOJEIEH, HWCHOJB3YIOIUX KOHIIEIIHIO
paszeneHus spKoCTU U 1BeTHOCTH, siBisierca HSV—-monens. K apyrum nogo0HpIM
cuctemaM otHocarcsa HSI, HSB, HSL u YUV. O6mum 111 HUX SBJISIETCS TO, UTO
IBET 3aJa€TCSl HE B BUJIE CMECH TPEX OCHOBHBIX LIBETOB — KPACHOTO, CHUHETO H
3€JIEHOr0, a ONpeAeNnseTcss MyTeM YKa3aHHWs JBYX KOMIIOHCHTOB: ILIBETHOCTH
(LIBETOBOI'O TOHA U HACHIIIEHHOCTH) U IPKOCTH.
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2.12. YepHo-0eJiblii M MOJYTOHOBBIN PeKUM

Yepno-benviii pesicum. ITO OOBIYHBIA UYEPHO—OCNBIA PEKUM, KOTOPBIN
MOJIHOCTBIO JIUIIEH 1IBETA, B HEM €CTh TOJIBKO O€Nbli, YEPHBIN U TPalalliK CEPOTO.
Hudero ocobeHHO HOBOrO CKa3aTh O JAHHOM IIBETOBOM MOJEIIM HEBO3MOXKHO, TaK
KaK OHa COCTOMT HW3 OJHOIO KaHajla, KOTOPBIM TMOJHOCTBIO COOTBETCTBYET
U300pAKEHUIO U BBITJISIAUT Kak 00bIuHasi yepHo—0Oenas poTorpadus.

XYAOKHUKM M Pa3pabOTYMKKA NPOrpaMMHOTO OOECHEYEeHHUs] HHOI/A
HA3bIBAIOT JTOT PEKHUM MOHOXPOMHOU Tpadukoil, pacTpoBod TpaduKol, WU
rpadukoi c OJIHO-
OUMOBLIM pa3peLUeHUeM.

Jl1st oToOpakeHus YepHO-0€10r0 N300paXKEHUsT UCTIOIB3YIOTCS TOJIBKO J[Ba
TUTIAa sueeK: depHbie u Oemnbie. [lodTOMy ISl 3alMOMUHAHUSA KaXKIIOTO MHKCENa
TpeOyercs Tonmbko 1 OMT maMaTH KoMmbiorepa. (OO6JacTsIM  HCXOIHOTO
MU300paXeHHsI, UMEIOIMM TMPOMEKYTOYHbIE OTTCHKH, HAa3HAUAIOTCS YEPHBIC WU
Oesnble MTUKCEJIbI, MTOCKOJIbKY apy-
TUX OTTEHKOB JUIsl 3TO MOJIENIU HE MPEyCMOTPEHO.

DTOT peXUM MOXKHO UCIHOIB30BaTh i paboOThl C YEepPHO-OENbIMU
U300paKCHUSIMH, TIOJYYCHHBIMH CKaHHPOBAHHEM 4YEPHO-OENBbIX dYepTekKed u
IPaBIOp, a TaKK€ MHOT/A MPU BBIBOJAE LIBETHBIX M300pAKEHUU HAa YEPHO-OENIyIo
1evaTh.

Ilonymonosoii  pexcum. Takolr crmoco0 peanu3anud  U300paKEHUS
Oa3upyeTrcs Ha creur(uKe BOCIPUITHS N300paXKEHHs YEIIOBEUECKUM TII1a30M, JIJIs
KOTOpOro  00JlacTh  M300pa)KE€HHUsA, 3alMOoJHEHHAsh  KPYMHBIMH  TOYKAMH,
accouuupyercsi ¢ 0oj1ee TEMHbIMM TOHaMHU M, HA000pOT, 001acTh, 3alOJHEHHAs
TOYKAMU MEHBIIIETO pa3Mepa, BOCIPUHUMAETCS Kak Oojee cBernas. Pexum
Halftone mogaep>xuBaercst OOJNBIIMHCTBOM ITPUHTEPOB.

[TomyToHOBBIE ~ HM300pa’keHUS  MPEACTABISIOT  COOOW  OJAHOOHWTOBBIC
M300paXKeHHUsI C HEMPEPHIBHBIM TOHOM, KOTOPBIE PEATU3YIOTCS C MOMOUIBIO
KOHTJIOMEpaTa mouex pa3Horo pasmepa u (popmbl.

2.13. [11ameynpie MBETA

B HEkoTOphIX THHAX MOJUTPAPUUECKON MPOIYKUHUHU HCHOJB3YIOTCS BCETO
JBa—TpU IIB€TA, KOTOpPbIE IIE€YATAIOTCS CMECOBBIMH KpAacKaMu, KOTOpPbIE
HA3bIBAIOTCS TUIAIIEYHBIMH LBeTamMHu (spot colors). B wyacTHocTH, K Takou
IPOJYKIIMUA OTHOCSATCS OJIAaHKH, BU3UTKH, MPUTIIALICHUS, TPAC—IUCTBI U Mpoyas
aKIMJIEeHTHas mpoayKuus. Kaxaplii miamedHbli [BET Pernpoaylupyercs ¢
MTOMOIIIBIO OTJEIBHOMN TTeyaTHON (hOPMBI (TLJIAIIKH ).

Jns  ocyliecTBieHMs] TeYaTd TaKoM NPOAYKIMU JU3ailHep JOJDKEeH
PEACTaBUTh B TUNIOTPA(UIO OTAEIbHBIE MOJI0CH OPUTHHAI—MAKETOB C IJIAlIKaMu
Ha Ka)KIbli CMECOBBIM LBET M KPECTaMU MPUBOAKU U NPHIOKHUTH 00pa3Lbl [[BETA
(«BBIKpaCKM») JUIsl K¥KJI0M MOJIOCHI.

Jns Toro 4toObl yHU(PUIMPOBATH MCIOIB30BAHME TAKHX I[BETOB CO3/AIOT
IIBETOBEIE OMOJIMOTEKH.

B wactHOCTH, H3BecTHas ¢upma Pantone, koTopas siBisieTCS BIAJCNbLIEM U
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pa3pabOTYNKOM OJHOMMEHHOW OMONIMOTEKH, HaYWHAJIACh C TOTO, 4TO XUMHK Jlo—
ypeHc ['epbepT co3man COBOKYITHOCTHh Pa3IUYHBIX IIBETOB, COCTaBISIEMBIX U3
BOCBMH KpPacOK, W Hamedarana albOOM STHX IBETOB, KaXIbI M3 KOTOPBIX HMEI
cBoit Homep. C Tex mop 3Ta ujes MoJydriia caMoe IMIMPOKOE Pa3BUTHUE, IIBETOBBIC
OMOJIMOTEKN HCIIONB3YIOTCA B CaMbIX Pa3HBIX 00JIACTSAX M B MEPBYIO OYEpeIb B
KOMIbIOTepHOH rpaduke u monurpaduu. [losSBUIOCE MHOXKECTBO JIPYTHX
KOMITAaHWH, BBITYCKAIOIINX JPYTHE CTaHIApTU3MPOBAHHBIE OHMOJMOTEKH I[BETOB
(manpumep, TRUMATCH SWATCHING SYSTEM, FOCOLTONE COLOUR
SYSTEM, TOYO 88 ColorFinder1050 System u ANPA—COLOR system u T. 11.).

[IBetoBoit Habop Process Color System Guide oxBatweiBaeT Gomee 3000
[[BETOB, MOJIY4aeMbIX MPH MOJUTPaPUUECKON MmedaTd, ¢ perenTaMmu MpOIeHTHOTO
cooTHotIeHus 16 6a30BbIX 1IBETOB 151 11BeTOBOM Moenn CMYK.

2.14. KonqupoBanue usera. [laautpa

Jlist TOro 4TOOBl KOMIIBIOTEP MMENT BO3MOXHOCTh Pab0TaTh C LIBETHBIMU
U300pKEHUSIMU, HEOOXOAMMO MPENICTABIATh 1[BETA B BHUJIE YHUCEN — KOJAUPOBATH
nBet. Crnoco6 KOAMPOBAHUS 3aBUCUT OT I[BETOBOM Mojienu U (opmaTa YUCIOBBIX
JTAHHBIX B KOMITBIOTEPE.

st monenu RGB kaxknias u3 KOMOOHEHT MOKET MPEACTABIATHCS YUCTAMM,
OTpaHUYEHHBIMH HEKOTOPHIM AMANA30HOM — Hampumep, APOOHBIMU yuciaaMu oT 0
no 1 mubo nenpiMu ynciaamu OoT 0 40 HEKOTOPOrOo MAaKCUMAJIbHOTO 3HaueHus. B
HACTOSIIEe BpeMs JIOCTAaTOYHO PaclpoCTpaHEHHBIM siBiisieTcst ¢popmat True Color,
B KOTOPOM Kak/as KOMIIOHEHTa MpeJcTaBieHa B BHUjae Oaita, yTo nmaer 256
rpamanui s kaxaon komnoneHtsl: R = 0..255, G = 0...255, B = 0...255. Ko-
JINYECTBO LBETOB COCTABILIET 256x256*256 = 16.7 muta (2°4).

Takol croco0 KoaupoBaHHS I[BETOB MOKHO Ha3BaThb KOMIIOHEHTHBLIM. B
KOMITbIOTEpe Kol m300pakeHuit True Color mpeacraBisiroTcss B BHIE TPOCK
0aiiToB, MO0 YyIAaKOBBIBAIOTCS B JUIMHHOE I1e10€ (dyeThipexOaiTHoe) — 32 OuTa.

[Ipu paboTte ¢ N300pa’KeHUSIMH B CUCTEMAaX KOMIBIOTEPHOUN rpaduMKu 4acTo
MPUXOIAUTCS UCKATh KOMIIPOMHUCC MEXKYy KaueCTBOM M300paxkeHus (TpedyeTcst Kak
MO>KHO OOJIbIlI€ LIBETOB) U pECypcaMu, HEOOXOAUMBIMH JJI1 XPAHEHUSI U BOCIIPO-
U3BEACHUS U300pAKEHUS, MCUUCISIEMbIMU, HAmpuUMep, 00beMOM MaMmsaTH (Haao
yMEHbBIIATh KOJIMYECTBO OUT HA MUKCEN).

Kpome Toro, HEkKOTOpoe M300pakeHne caMmo Mo ce0e MOKET HCIOJb30BaTh
OTPAaHWYEHHOE KOJWYECTBO IBETOB. Hampumep, mjis yepueHHUs] MOXKET ObITh
JIOCTaTOYHO JBYX IIBETOB, JJISi YEJIOBEUECKOTO JIMIAa BaXXHBI OTTEHKH PO30BOTO,
KEJITOro, MyPIyPHOTO, KPACHOTO, 3€JEHOr0; a Njisi HeOa— OTTEHKH TOIy0oTo U
ceporo. B 3Tux ciydasx HMCHOJIB30BaHHME IOJHOIBETHOTO KOJMPOBAHUS I[BETA
SIBIISICTCS] H30BITOYHBIM.

[Ipy orpaHuyeHHH  KOJMYECTBA  I[IBETOB  KCHOJB3YIOT  MAJUTPY,
MPEACTABIISIONIYI0O HA0Op LIBETOB, BAXXHBIX MJisi JaHHOTO n300paxeHus. [lanutpy
MOXHO BOCIpUHUMATh Kak Tabiuiy 1BeToB. [lanuTtpa ycraHaBiauBaeT
B3aMMOCBSI3b MEXAY KOJIOM LIBETa M €ro KOMIIOHEHTaMHU B BHIOPAHHOMW LIBETOBOM
MOJIEIIH.
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KoMmbproTepabie BUIACOCHCTEMBI OOBIYHO TMPEIOCTABISIOT BO3MOXKHOCTH
IPOrPaMMUCTY YCTAaHOBUTH COOCTBEHHYIO MAIIUTPY.

Kaxnpiii 11BeT u300pakeHHs, MCHOJB3YIOIIEr0 MNaIUTPy, KOJIUPYETCS
MHJIEKCOM, KOTOpbIA OyJeT OmpenesiTb HOMEp CTPOKM B TaOJIMIE MaUTPHI.
[ToaTOoMy Tako# cioco® KOAMPOBAHHUSA LIBETA HA3bIBAIOT HHAEKCHBIM.

TEMA Ne 3. PACTPOBASA ' PAOUKA

3.1. PacTpoBasi rpaduka, o011ue cBeieHUs

KoMmneioTepHoe pacTpoBoe HU300pa)keHHE TMPEACTaBIseTCS B BHUJE
NPSAMOYTOJIBHOM MAaTpUIbl, KaKIas sS4YeriKa KOTOPOW NIPEACTAaBIEHA ILBETHOU
TOYKOM.

OCHOBOI1 pacTPOBOro NpeCTaBICHUS TpauKy SBISETCS MUKCEJIb (TOYKA)
C ykazaHueM ee 1Bera. [Ipu onucanuu, HampuMep, KPacHOTO AIUIUIICa Ha OeroM
¢dboHEe HEOOXOAMMO YKa3zaTh IBET Kax ool TOYKHU dyuunca u gona. M3zobpaxenue
IPEACTaBIICTCS B BUAEC OOJBIIOrO KOJMYECTBA TOYEK — 4Ye€M HUX OOJbIlIe, TeM
BU3YaJIbHO KadyecTBEHHee H300paxeHue u Oosbiue pasmep ¢aiina. T.e. ogHa u
JakKe KapTHHKA MOKET ObITh MPEICTABIICHA C JIYUIIUM WJIU XYAIIUM KaueCTBOM B
COOTBETCTBUU C KOJIMYECTBOM TOUEK HA €IMHUILY IJIMHBI — paspeuieHuem (0ObIYHO,
TOYEK Ha Jr0iM — dpi WK muKcesneit Ha aonM — ppi).

PacTpoBble u300paxkeHHs] HANOMHMHAIOT JIUCT KieT4yaTod Oymaru, Ha
KOTOPOM JIt00asi KJIeTKa 3aKpalieHa JIn0o YepHbIM, TH00 OeNbIM LIBETOM, 00pasys B
COBOKYITHOCTH pucyHOK. IIMKces — OCHOBHOM 3JIEMEHT PacTPOBBIX M300pakKeHUH.
VIMEHHO M3 TaKMX 3JIEMEHTOB COCTOMT PacTPOBOE H300pakeHHE, T.€. pacTpoBas
rpaduka onuceIBaeT U300paKEHUS C MCIOJIB30BAHNEM I[BETHBIX TOUEK (MMKCEJIN),
pPacnoJIOKEHHBIX Ha CETKE.

[Ipu penaktupoBaHuu pacTpoBoil rpaduku Bel pemakTupyere nmmkceau, a
He JuHMU. PacTpoBas rpaduka 3aBUCHUT OT pa3pellieHHus], MOCKOJIbKY HHpOopMaLus,
ONMKCHIBAIONIAS M300pakeHHe, MPUKPEIIeHa K CETKE OMNpENEIEHHOro pa3Mepa.
[Ipu penakTpoBaHUU PACTPOBOM IpadUKH, KAU€CTBO €€ MPEACTABICHUS MOXKET
U3MEHUThCS. B 4YacTHOCTH, M3MEHEHUE pa3MEpPOB PacTpPOBOM TpadUKH MOMKET
MPUBECTHU K «Pa3I0OXMAaYMBAHUIO» KPAEB N300paKEHHUSI, TOCKOJIBKY MUKCENIH OyAyT
nepepacnpeaensaTbess Ha ceTke. BwriBoa pacTpoBoil rpadukyd Ha YCTpOHCTBa ¢
0ojiee HM3KUM pa3pellieHueM, YeM pa3pelieHHe CaMOro M300pa)KeHHsl, MOHU3UT
€ro KauecTBo.

Kpome TOro, xauecTtBo XapaKTEpH3yeTCs €II€ M KOJIMYECTBOM LIBETOB U
OTTEHKOB, KOTOpbIE€ MOXKET NPHUHHMATh Kaxkaas Touyka wu3oOpaxeHus. Yem
OOJBIIIMM KOJIMYECTBOM OTTEHKOB XapaKTepU3YyeTCs M300paKeHUs, TeM OoJibiiee
KOJIMYECTBO pa3psaoB TpeOyeTcs s ux onucanus. KpacHblif MOKET ObITh 1IBETOM
Homep 001, a moxer m — 00000001. Takum oOpazoM, 4emM KayeCTBEHHEE
n3o0paxeHue, TeM Oosblie pazMep (daitna.

PactpoBoe mpencraBieHre OOBIYHO HCIHOJNB3YIOT JUISI  M300paKeHHI
dboTtorpaduyeckoro Tuma ¢ OOJBIIUM KOJIUYECTBOM JeTajed uiaum oTTeHKOB. K
COXKAJICHHI0, MAacCHITa0MPOBAaHMWE TAKUX KAPTHHOK B JIOOYIO CTOPOHY OOBIYHO
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yXyAmaeT KauecTBO. [lpM yMeHbIIEHHMH KOJMYECTBAa TOYEK TEPSIOTCS MEJKHE
netanu u aedopMupyroTcs Haanucu (mpaBAa, 3TO MOXKET ObITh HE TaK 3aMETHO
P YMEHBIIEHUH BHU3YaJIbHBIX PAa3MEPOB CaMOW KapTHUHKU — T.€. COXpPaHEHUU
paspemienus). JloOaBieHue muUKceleld MNPUBOAUT K YXYIAIIEHUIO PE3KOCTH H
SPKOCTU U300paKeHUs], T.K. HOBBIM TOYKaM MPUXOJUTCS JaBATh OTTEHKH, CPEJIHUE
MeXAy ABYyMs U OoJiee rpaHuYalllMMU [IBETaMU.

C momolIpo pacTpoBOM rpaduKd MOXKHO OTPa3UTh U IEpesaTh BCIO TaMMy
OTTEHKOB U TOHKHUX 3((EKTOB, MPUCYIIUX peaTbHOMY H300paxkeHuto. Pactposoe
nzoopaxkenne Ommke K  (dororpaduu, OHO TO3BOJIIET Ooyiee  TOYHO
BOCIPOM3BOJAUTh OCHOBHBIE XapaKTEepUCTUKH (oTorpaduu: OCBELIEHHOCTD,
IPO3PAYHOCTh U MIYOUHY PE3KOCTH.

Yame Bcero pacTpoBble  H300paKEHUS  MOJYy4YalOT C  MOMOIIBIO
ckaHupoBaHusa (ororpaduii U APYruX H300paKEHHM, C TOMOIIBI0 HHUPPOBOI
dboTokaMepsbl UK MyTeM "3axBara" Kajpa BUJIEOCHhEMKHU. PacTpoBbie N300pakeHus
MOJKHO TIOJyYUTh M HETIOCPEICTBEHHO B MPOrpaMMax pacTpOBOM MM BEKTOPHOU
rpauky myTeM Npeodpa3zoBaHUU BEKTOPHBIX U300PAKEHUM.

Pacnpoctpanens hopmatst .tif, .gif, .jpg, .png, .omp, .pcx u ap.

3.2. PacTpoBble nmpeacTaBjeHUs1 H300paskeHUit

Iukces — OCHOBHOM 3JIEMEHT pacTpOBbIX H300pakeHuil. IMeHHO U3 Takux
3JIEMEHTOB COCTOUT PACTPOBOE N300paKEHHUE.

HudposBoe nzodpaxkeHue — 3T0 COBOKYIHOCTh NMUKcenen. Kaxapiil nukcen
pPacTpOBOr0 M300pAKEHHS XapaKTEPU3YETCs KOOPJIWHATAMU X U Yy U SPKOCTHIO
V(x,y) (mns  uepHo—Oenbix wu3o0paxkeHuit). [lockonbKy mNHKCETb UMEIOT
JIUCKPETHBIN XapakTep, TO UX KOOPJAUHATHI — ATO TUCKPETHBIC BEJIMUYUHBI, OOBIYHO
1eable WIM palMoHaIbHBbIE 4YKclia. B cilydae 1BETHOro M300pa)KeHUs, KaxAbli
MUKCE XapaKTEePU3YyeTCsl KOOpJAUHATAMHU X U Y, U TPEeMs SIPKOCTSIMU: SPKOCTHIO
KpacHOro, SPKOCTBIO CHHEr0 M SPKOCThIO 3ejeHoro 1BeroB (Vgr, Ve, Vi)
KoMOuHupyst pnaHHbBIE TpU I[BETa MOXHO IOJYYUTh OOJBIIOE KOJIMYECTBO
Pa3IMYHBIX OTTEHKOB.

3amMeTHM, YTO B Ciy4ae, €clid XOTs Obl OJlHa U3 XapaKTePUCTHUK
U300paKEHUsI HE SBIAETCS YHCIOM, TO M300paXeHUE OTHOCUTCS K BHUAY
ananozoevix. [IpumepamMu aHAJIOTOBBIX M300paKEHUN MOTYT CIY>KUTh rajgorpambl
u ¢ortorpadun. Jlng paboThl C TaKUMU HU300PAKEHUSIMH  CYIIECTBYIOT
CHeIUalbHbIE METOJbl, B YAaCTHOCTH, OINTHYECKHE TMpeoOpazoBaHus. B psae
CJIy4aeB aHAJIOTOBBIE M300paKeHHUS TMEPEeBOASAT B IUGPOBOM BUA. DTy 3aaady
ocymiecTBiseT Image Processing.

[IlBer mr00Oro mHKCeNa PacTPOBOTO M300paKEHUS 3allOMHUHAETCS  C
MOMOIIbI0 KOMOUHaIMK OuTOB. YeM Ooibiiie OUTOB /I ATOTO UCIIOJIB3YETCs, TEM
0oJibllle OTTEHKOB I[BETOB MOXKHO TONy4uTh. [loj Tpajganuio sSpKOCTU OOBIYHO
oTBoauTcs 1 Oailt (256 rpamanuii), npuyeM O — yepHBI 1BET, a 255 — Oenblid
(MakcuMalnbHass HHTEHCUBHOCTH). B ciydae 1IBETHOro M300pa’keHUs OTBOJUTCS 110
OaliTy Ha TpaJaluu SPKOCTEH BCeX TpeX MBETOB. B0O3MOXHO KOIUpOBaHUE
rpajalui SpKOCTU JPYTUM KOJIMYEeCTBOM OUTOB (4 niu 12), HO YenoBeUeCKuil a3

31



CIOCOOEH pas3nnyaTh TOJBKO 8 OUT rpagarvii Ha KakIbId 1BET, XOTS CIIeIUaIbHas
ammaparypa MOXET MoTpeOdoBaTh M 0ojiee TOUHYIO Iepenady IBeToB. l[Bera,
onuckiBaeMmble 24 Outamu, oOecreduBaroT Oosiee 16 MUJUIMOHOB JOCTYIHBIX
IIBETOB M UX YaCTO HA3bIBAIOT €CTCCTBECHHBIMHU IIBETAMH.

B nBeToBBIX manuTpax KaxKAblM MUKCEN onucaH koxowm. IlommepxuBaercs
CBSI3b ATOTO KOJa ¢ TaOJWIIeH IBETOB, cocTosiiied u3 256 sueek. PaspsaHocTb
KXo suelku— 24 paspsna. Ha BbIXOJe KaXI0oH AYEKH 1O 8 pa3psaoB i
KpPacHOT0, 3€JICHOTO U CHUHETO LIBETOB.

[IBeToBOEe TpOCTpPaHCTBO, 0OpasyeMoe HHTCHCUBHOCTSIMU KPacHOTO,
3€JICHOT0 M CHHETO0, TPEACTABJISIOT B BU/C IIBETOBOTO Ky0a (cM. puc. 9).

A
>U

(6] B VBIue

Pucynok 9 - [IsetoBoit Ky6

Bepumnsl ky6a A, B, C SBIsSOTCS MaKCUMaJbHBIMU HWHTEHCHUBHOCTSIMU
3€JICHOTO, CMHETO0 M KPACHOIO COOTBETCTBEHHO, & TPEYTOJIbHUK, KOTOPHIE OHHU
00pa3yroT, HasbiBaeTcsi  TpeyroabHukom Ilackaas. Ilepumerp 3TOrO
TPEYTrOJIbHUKAa COOTBETCTBYET MAaKCHMAaJIbHO HACBIIICHHBIM IBeTaM. L[Ber
MAKCHMaJbHOW HACBIIIEHHOCTH COJAEPKUT BCErJa TOJBKO JIBE KOMIIOHEHTHI. Ha
otpeske OD HaxoAsTCS OTTEHKHU CEPOro, npuuem Toka O COOTBETCTBYET YUEPHOMY,
a Touka D Genomy mBeTy.

3.3. Buasbl pacTposB

PacTp — 5T0 MOpSIIOK PacloIOKEHUS TOYCK (pacTpOBBIX 3JeMeHTOB). Ha
puc. 10. uzo6pakeH pactp, dJIEeMEHTaMU KOTOPOTO SIBJISTFOTCS KBaJpaThl, TAaKOH
pacTp Ha3bIBacTCS MPSIMOYTOJbLHBIM, UMECHHO TaKHE pacTphl HauOoJiee 4acTo
UCIIOJIB3YFOTCS.
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R(x,y)-o1r RED
X,y)-0T GREEN
(x,y)-o1 BLUE

s

(
B

\ﬁ VI(X,y)-8pKOCTb TOYKM

VY

Pucynoxk 10 - Pactp

XOTs1 BO3MOXXHO HCIIOJIb30BAHME B KaueCTBE PACTPOBOTO AJIEMEHTA
burypsl Apyroit Gopmbl: TpeyrojabHUKA, IIECTUYTOJIbHUKA; COOTBETCTBYIOIIETO
CJIETYIOIIKUM TPeOOBaHUSIM:

— BC€ (PUTYPHI TOJKHBI OBITH OJIMHAKOBEIE;
— JIOJKHBI TMIOJTHOCTHIO TOKPBIBATH INIOCKOCTH 0€3 HAe3KaHUS U JBIPOK.

Tak B KauecTBE pacTpOBOTO OJJIEMEHTAa BO3MOXHO WCIIOIh30BaHHUE
PaBHOCTOPOHHErO0 TpeyrojbHuka puc. 11, mpaBUIBHOrO IIECTUYTOJbHUKA
(rexcasapa) puc. 12. MOXHO CTpOUTH PaACTphl, HUCIIOIb3Yys HENPABUIbHBIC
MHOTOYTOJIbHUKH, HO TIPAKTHYECKUI CMBICT B TIOJJOOHBIX pacTpax OTCYTCTBYET.

n
AL

I

INONCNINON

Pucynok 11 - TpeyromabHslii pactp

PaccmoTpuM  cnocoObl  MOCTPOEHUS JMHUHA B MPSMOYTrOJIBHOM U
reKCaroHaJIbHOM pacTpe.

n
AN

Pucynok 12 - I'ekcaroHaiabHBIN pacTp

B mnpsmoyroibHOM pacTpe MNOCTPOSHUE JIMHUU OCYIIECTBIISIETCS ABYMS
croco0amu:

1) PesyibTar — BoChbMHUCBsA3HAS JUHUSA. COCeHUE MUKCEIN JIMHUU MOTYT
HaxOJWTCS B OJHOM M3 BOCBMU BO3MOXHBIX (CM. puc. 13a) mOJOKEHUSX.
Henocratok — ciaumikoM TOHKasi IMHUSA Npu yriie 45°.

2) PesynbTaT — veThipexcBsa3Has JMHUA. COCeAHHME MUKCEIH JIMHUU MOTYT
HAaXOJUTCS B OJHOM M3 YETHIPEX BO3MOXHBIX (cM. puc. 130) moJIOXKEHUSIX.
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HenocraTok — n30pITOUHO TOJICTAsA TUHUS TIPH yriie 45°.

A
A

a 6
Pucynok 13 — IlocTpoeHue JIMHUYU B IPSIMOYTOJIbHOM pacTpe

B rekcaroHaqibHOM pacTpe JMHHMM IIECTHCBSI3HbIE (CM. puc. 14) takue
JAUHUM O0siee CTaOWIIBHBI MO IUPHUHE, T.€. JUCTIEPCUS IIUPHUHBI JUHUH MEHBIIIE,
YEeM B KBaJPaTHOM pacTpe.

Pucynoxk 14 — ITocTtpoeHue JIMHUM B reéKCaroHaJabHOM pacTpe

OpauM U3 crmocoOOB OIEHKU pacTpa SIBISETCS Mepeqadya Mo KaHaTy CBSI3H
KOJMPOBAHHOTO, C YIETOM HCIIOJIH3yEeMOTO pacTpa, N300paKEeHHUs C MOCIESIYIONUM
BOCCTAHOBJICHEM W  BU3YQJIbHBIM  aQHAJIM30M  JOCTUTHYTOTO  KayecTBa.
OKCHEPUMEHTAIPHO M MAaTeMaTHYeCKH JOKa3aHO, YTO TEeKCArOHAJIbHBIA pacTp
Jqydiie, T.K. 00ecreurnBaeT HaMMEHbIIIee OTKJIOHEHHE OT opuruHana. Ho pasnuiia
HE BEJIUKA.

Mooenuposanue zexcazonanvnozo pacmpa. BoO3MOXHO TMOCTpoeHHE
TeKCaroHaJIbHOTO pacTpa Ha OCHOBE KBaJpaTHOTO. [l 3TOro TeKcayrojibHUK
IPEICTABIISIOT B BUJIE IPSIMOYTOJIbHUKA.

Daxkmopbwl, eruAlOUUE HA KOJTUYECHE0 NAMAMU, 3AHUMAEMOU PACHPOBHIM
U300pariceHuem.

@aitnpl  pacTpoBOd TrpaduKku 3aHUMAIOT OOJBINOE KOJIUYECTBO MaAMSITH
KOMITbIOTEpa. HekoTopble KapTUHKUA 3aHUMAIOT OOJBIION O0BEM MaMSTH H3—3a
OOJBIIIOr0 KOJIMYECTBA IMUKCEJIOB, JIFOOON U3 KOTOPHIX 3aHUMAET HEKOTOPYIO 4acTh
namatu. Hambompliiee BIMAHME HA KOJWYECTBO MAMSITH 3aHUMAEMOM pPacTpPOBBIM
U300pKEHUEM OKa3bIBAIOT TPH (haKTa:

— pasMep U300paKeHus;

— OwuToBas riyOHMHA LIBETA;

— (opmar daiina, UCIIOIB3YEMOTO JIJIsl XpaHEHUS U300paKECHHUS.

CymecTByeT mpsMas 3aBUCHMOCTh  pasMmepa ¢aima  pacTpoBOTO
nzo0paxenus. YeM Oosbllie B W300paXE€HUU THKCEJIOB, TeM OOJbIIE pa3Mep
daiina. Pa3zpemaromnas cnocoOHOCTh M300pakeHUsST Ha BEIMYMHY (aiijia HUKAaK He
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BiusieT. Pa3pemmaroniasi cnocoOHOCTh OKa3biBaeT 3G (HEKT Ha pasMep (aitina TOTbKO
IIPU CKAaHUPOBAHHUH WJIM PEAAKTHPOBAHUH U300PAKEHUH.

Cpsi3p Meky OMTOBOW TITyOMHOW W pa3MepoM (aiiia HEMoCpEeICTBEHHAS.
UYem Oompliie OUTOB MCIOIB3YETCS B MUKCENE, TeM Oosbline Oyner ¢aitn. Pasmep
daiina pacTpoBoil TrpadWKu CHUIBHO 3aBUCHT OT ¢opmaTa BBIOPaAaHHOTO IS
XpaHeHus: n3o0paxkeHus. [Ipu Mpoymx paBHBIX YCIOBHUSAX, TaKMX KaK pa3Mepsl
U300pakeHus] 1 OUTOBAs TIIyOMHA CYIIECTBEHHOE 3HAYCHHE MMEET CXeMa CHKaTHhs
n3zoopaxenus. Hanmpumep, BMP ¢aiin umeer, kak npaBuso, 60iblI1e pa3Mepsbl, 0
cpasaenuio ¢ (aiimamu PCX u GIF, kotopeie B cBoo ouepensr Oomnbiie JPEG
daiina.

Mmuorue (aitibr n300paxkeHuit 00Ia1ar0T COOCTBEHHBIMU CXEMaMU CHKAaTHs,
TaKK€ MOTYT COJEp>KaTh JOIMOJIHUTEIbHbIE JaHHbIE KpPATKOTO OMHMCAHUSA
U300paxkeHusl s MPeABAPUTEIBHOTO TPOCMOTPA.

3.4. JIoCTOMHCTBA U HEOCTATKH PACTPOBOii rpadpukun

Jlocmouncmea:

PactpoBasi rpaduka >ddekTuBHO TpeACTaBIAeT peajbHbie 00pasbl.
PeanbHbIil MUpP COCTOUT U3 MUJUIMAPAOB MEJIbYaHIINX OOBEKTOB U YEIOBEYECKUN
rjla3 Kak pa3 MPUCHOCOOJ]EH Il BOCHPUITHS OTPOMHOIO HaboOpa JUCKPETHBIX
AJIIEMEHTOB, oOpasyromux npenMersl. Ha cBoeM BbICIIEM ypOBHE KadecTBa —
M300pKEHUE BBITJSIAT BIOJHE pPEATbHO TMOJOOHO TOMY, KakK BBITJISAIAT
dboTtorpadun B CpaBHEHHMH C PHUCYHKaMH. OJTO BEpPHO TOJBKO JUIsI OYEHb
JNETATN3UPOBAHHBIX  M300pPaKEHH, OOBIYHO TIOJyYaeMbIX CKaHUPOBAHUEM
dotorpaduii. [loMmumMo €CTECTBEHHOTO BHIA PACTPOBHIE H300PAKEHUS HMEIOT
JpYTHUE TIPEUMYIIECTBa. Y CTPONCTBA BBIBOJIA, TAKHE KaK Ja3epHBIC IPUHTEPHI, IS
CO37aHMsl M300paKEHUN HCIONB3YIOT HAO0OpHI ToueK. PacTpoBbie m300pakeHUs
MOTYT OBITh OYEHb JIETKO paclieyaTaHbl Ha TaKUX NPHHTEpPAxX, IMOTOMY YTO
KOMITBIOTEpPAM JIETKO YIMPAaBJIATh YCTPOWCTBOM BBIBOJA JUIS TIPEACTABICHUS
OTJICTLHBIX MTUKCEJIOB C TTIOMOIIBIO TOYEK.

Heoocmamxku:

PactpoBeie m300pakeHUsT 3aHUMAIOT OOJIBIIOE KOJUYECTBO IAMSTH.
CymiecTByeT Tak ke MpobOiieMa peJaKTHUPOBAHUS PACTPOBBIX HM300paKCHHM, TaK
KaKk OOJbIIME pacTpPOBBIC H300pKEHUS 3aHUMAIOT 3HAYWUTEIBHBIE MAaCCHBBI
namMaTd, TO Uil oOecrieueHus paboThl (PYHKIUN pEAaKTUPOBAHUS TaKHX
U300pKEHUI MOTPEOISIOTCS TaK K€ 3HAYUTEIbHBIE MACCHUBBI MAMSTH U JIPYTUE
pecypchl KOMITBIOTEDA.

3.5. C:xaTue pacTpoBoii rpaduku

WNHorna xapakTepuUCTUKHU PAacTPOBOTO M300PAKEHMS 3alHCHIBAIOT B TaKOM
dopme: 1024x768x24. D10 O3HAuYaeT, YTO WIMpPUHA H300pakeHus paBHa 1024
MUKCeIsIM, BbicoTa — 768 u rinyOuHa 1Bera paBHa 24. 1024x768 — pabouee
paspemienne mig 15 — 17 nrolmMoBbIX MOHUTOPOB. HecnoxkHO gorajgartbes, 4To
pasMep HEeCkKaroro HU300paKEHHS C TaKUMU [apaMeTpamMu OyJeT paBeH
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1024*768%24 = 18874368 Oaiit. D10 Oosee 18 mMerabalT — CIUITKOM MHOTO JIJIs
OJTHOW KApTUHKH, OCOOCHHO €CM TpeOyeTCs XPaHUTh HECKOJIbKO TBICSY TaKUX
KapTUHOK — 3TO HE TaK YX MHOTO IO KOMIIBIOTEPHBIM MepkaMm. BoT mouemy
KOMITBIOTEPHYIO TparKy UCIIOIB3YIOT MOYTH BCETIa B CKATOM BUJIC.

RLE (Run Length Encoding) — Meton cxxaTusi, 3aKJIIOYAIONIMIACS B TTOUCKE
NOCJICIOBATCIBHOCTEH  OJIMHAKOBBIX  IHUKCEIEH B CTOYKaX  PacTPOBOTO

n300pakeHust («KpacHbIM, KpacHBIM, ..., KpPACHbIN» 3amuchbiBaeTcs Kak «N
KPAaCHBIX»).
LZW  (Lempel-Ziv—-Welch) - 0Gonee ClIOXHBIH  METOA,  HIIET

NOBTOpsItOIIMECs (ppa3bl — OJUHAKOBBIE MOCIEAOBATEIBHOCTH MUKCENIEH Pa3HOTro
nBera. Kaxnoit ¢paze CTaBUTCI B COOTBETCTBHE HEKOTOPBIM KON, TpHU
pacmmmdpoBke ¢aiiaa Ko 3aMeraeTcst HCXOAHOU (ppa3oi.

[Ipu cxaruu aitnoB dopmara JPEG (¢ mortepeit kaduecTBa) n3o0pakeHHe
pa3OmBaeTcs Ha y4acTKM 8x8 THKcelel, M B KaKIOM ydYacTKe UX 3HaYCHHE
ycpenHsieTcs. YCpeqHEHHOE 3HAYCHHE pacIojiaracTcs B JIEBOM BEPXHEM YTy
0JI0Ka, OCTaIbHOE MECTO 3aHWMAETCSl MEHBIIMMHU 1O SPKOCTH MUKCEISIMH. 3aTeM
OONBIIMHCTBO THKcene oOHymstorcsa. [lpu pacmmdpoBke HynneBble MHUKCETH
MOJTy4aloT OJMHAKOBBIM I[BET. 3aTeM K H300paKEHUIO MPHUMEHSETCS aJrOpUTM
Xaddpmana.

Anroputm Xaddmana ocHoBaH Ha Teopuu BeposTHocTh. CHauana
3JIEMEHTHl M300pakeHus (MHKCENU) COPTUPYIOTCS IO YacTOTE BCTPEUAEMOCTH.
3aTeM U3 HHX CTpPOMTCS KoJoBoe jnepeBo Xaddmana. Kaxmomy sieMeHTy
CoOIoCTaBisieTcs KojaoBoe cioBo. Ilpu cTpemieHun pasmepa H300pakeHUs K
OECKOHEYHOCTH JIOCTUTAaeTCd MAaKCHUMAJIbHOCTh CKaTHA. JTOT QJITOPUTM TaKKe
UCIIOJIb3YETCS B apXUBaTOpaXx.

Cxatve mpuUMEHSIeTCS U JIs1 BEKTOPHOUM rpaduKu, HO 37€Ch YK€ HET TaKuX
MPOCTBHIX 3aKOHOMEPHOCTEW, TaKk Kak (OpMaThl BEKTOPHBIX (DaiiyioB TOCTATOYHO
CHJIBHO Pa3JIMYarOTCs MO COJIEPKaHUIO.

3.6. 'eomeTpUYecKHe XapaKTePUCTHKH pacTpa

JIst pacTpoOBBIX W300pa)KEHUN, COCTOSIIUX M3 TOYEK, OCOOYIO Ba)KHOCTb
UMEET TIOHATHE paspeuieriiss, BRIPAXKAIOIIEe KOJTUISCTBO TOUEK, MPUXOIAIINXCS Ha
enUHUITY JUTHHBL. [Ipu 3TOM ciemyeT pa3nudath:

- pa3pelieHue OPUTHHAIA;

- paspelieHue SKPaHHOTO H300paKEHUS;

- pa3pelieHUe MeYaTHOTO U300paKCHHSL.

Pa3pemienue opuruHaga. PaspenieHre opuruHaia U3MEPSCTCS B MOUKAX
na owum (dots per inch — dpi) u 3aBucuT oT TpeOoBaHUIT K KaueCTBY H300pakeHUS
u pasmepy (aitna, cnocol0y onudpoBKH M CO3/IaHUS HUCXOJHOW WIUTIOCTPAIIUU,
n3bpanHomy dopmarty ¢aityia u Ipyrum napameTpam. B obiiem ciaydae aeicTByer
NpaBUJIO: 4YeM BBIIE TpeOOBaHWE K KauecTBY, TEM BBIIIE JOJDKHO OBITh
paspelleHne OpUrnHaa.

Pa3penieHue JKpPaHHOr0 H300paKeHU. Jlma  BKpaHHBIX  KOIHM
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U300paKeHHsI AIEMEHTApHYIO TOUKY pacTpa MPUHATO HA3bIBATh nukceniom. Pazmep
NUKCesIa BapbUPYETCsl B 3aBUCUMOCTH OT BBIOPAHHOTO 9KPAHHO20 paspeuieHus (13
JMarna3oHa CTaHJAPTHBIX 3HAYCHWI), paspeuleHue opucunala W MaciTad
0TOOpaXKEeHUsI.

Monutopsl asis 00pabOTKH H300pakeHUi ¢ auaroHaidbio 20-21 mroim
(mpodeccuonanbHOrO Kjlacca), Kak TMpaBUIO, OOECIeUHMBAIOT CTaHJAAPTHBIC
SKpaHHbIC paspenieHus 640x480, 800x600,
1024x768,1280x1024,1600x1200,1600x1280, 1920x1200, 1920x1600 TOuUEK.
PaccrosiHue wmexmy coceJHUMH TOYKaMH JIIOMHHOGOpa y KauyeCTBEHHOTO
MoHuTOpa coctanisier 0,22—0,25 Mm.

Jlis 5KpaHHON KOIHUM JIOCTaTOYHO pasperieHust 72 dpi, Juis pacneyaTkd Ha
BETHOM WM Ja3zepHoM npuntepe 150-200 dpi, ngns BeIBOga Ha
doToskcnonupyromiem ycrpoiictee 200-300 dpi. YcraHOBIEHO SMIHMPUYECKOE
MpaBUJIO, YTO MPU pacleyvyaTKe BeJIMYMHA Pa3pelleHrs OpUrMHaia JO0JKHA ObITh B
1,5 paza Oombliie, yeM auHuamypa pacmpa yCTpOUCTBa BbIBoAa. B ciydae, eciu
TBepJas Konusi OyJeT yBelMYeHa MO CPAaBHEHHUIO C OPUTMHAJIOM, 3THU BEITUYUHBI
cleyeT YMHOXUTh Ha KO (DUIIMEHT MacIlITaOupOBaHUs.

PaspemieHue ne4yaTtHoro M3o0pakeHUsi U NMOHATHE JUHHATYPbI. Pazmep
TOYKU PACTPOBOTO U300paKeHMs Kak Ha TBepAOoM komuu (Oymara, IjeHKa U T. 1.),
TaK M Ha DKpaHE 3aBUCUT OT MPUMEHEHHOIO0 METOJa U IapaMeTpoB
pacmpupoganus opuruHana. [lpu pacTpupoBaHMM Ha OpUTHHAI KaK Obl
HAKJIQJBIBACTCS CETKAa JIMHHUM, SYCHKH KOTOPOM 0OpasyloT aemeHm pacmpa.
YacToTa CEeTKH pacTpa M3MEPSETCs YUCIOM aunutl Ha owum (lines per inch — Ipi) u
Ha3bIBACTCA IUHUAMYDOLL.

Pa3Mep ToukM pacTpa pacCUMTHIBAECTCS ISl KAXKJIOTO 3JIEMEHTA U 3aBUCHUT OT
WHTEHCUBHOCTU TOHAa B JaHHOM sueiike. Yem OOJbIlle MHTEHCHUBHOCTH, TEM
MJIOTHEE 3aMOJIHACTCS DJIEMEHT pacTpa. To ecTh, €ClIM B siYeHKy Iorai abCoa0THO
YEpHBIA LBET, pa3Mep TOUKHA PacTpa COBMAJET C pa3MEpOM dJIEMEHTa pactpa. B
sToM ciydae roBopsaT o 100% 3anonnsemoctu. Jns abcomtoTHO Oenoro nBerta
3HAYEHHE 3arojHaeMocTu cocTtaBuT (0%. Ha mpakTrke 3amoyiHSAEMOCTh 3JIEMEHTA
Ha OThedatke OObIYHO cocTaBisieT oT 3 1o 98%. Ilpu s3TomM BCce TOYKU pacTpa
MMEIOT OJIMHAKOBYIO ONTHYECKYIO IUJIOTHOCTh, B HJealie NpUOJIMKAIONIYIOCA K
abCcoJIFoTHO 4yepHOMYy IBeTy. WMimto3ust OoJjiee TEMHOIO TOHA CO3/1a€TCs 3a CUET
YBEJIMYCHHS Pa3MEpPOB TOUEK U, KaK CJIEJICTBUE, COKPAIIEHUS MPOOEIBHOTO OIS
MEKly HUMU MIPU OJIMHAKOBOM PACCTOSIHUM MEXIY LEHTPaMH 3JIEMEHTOB pacTpa.
Takoi MeTo/1 Ha3bIBAIOT PACTPUPOBAHUEM C aMIAUmMYOHOU Moodyaayuel (AM).

Takum o00pazom, pazpemaroniasi CIOCOOHOCTh XapaKTepU3yeT PacCTOSHUE
MEXIy coceqHUMH TrKcenamu (puc. 15). Pa3pemaronyro crmocoOHOCTh U3MEPSIIOT
KOJMYECTBOM THMKCEJIOB Ha €IWHUIY JUHbL. Hanbosee momyisipHON enuHUIIeH
u3Mepenus seisiercs dpi (dots per inch) — korYecTBO MUKCEIOB B OAHOM JIIOMME
bl (2.54 cM). He crienyeT OTOXAECTBISATH IIAr C pa3MEpaMH MHUKCEJIOB —
pa3Mep MUKCEJIOB MOXKET OBbITh paBEH IIary, a MOKET ObITh KaK MEHbIIE, TaK U
0oJbIIIe, YeM IIIar.
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1/4dpiX

Pucynok 15 - Pactp.

Pasmep pactpa O0OBIYHO WU3MeEpSAETCS KOJMYECTBOM IHKCEIOB IO
TOPU30HTAIM M BEpPTHUKaIM. MOXKHO cKa3aTh, 4TO I KOMIBIOTEPHOU Tpaduku
3a4acTylo HauboJee yq00eH pacTp ¢ OJMHAKOBBIM IIAroM Uit 00eUX OCei, TO €CTh
dpiX = dpiyY. Dro ymoOHO ii MHOTHUX alrOPUTMOB BBIBOAA TIpadUUECKUX
o0bekToB. MuHaue — mpobiembl. Hampumep, mpu pHCOBaHUU OKPYKHOCTH Ha
skpane auciiess EGA (ycrapeBiias MoJelb KOMIBIOTEPHON BUICOCHCTEMBI, €€
pacTp— MNPSMOYTOJbHBIA, MUKCEIbl PACTSHYTHl 10 BBICOTE, MO3TOMY MJis
M300paKEHUS OKPY>KHOCTH HEOOXOAMMO I€HEPUPOBATH SJUIUIIC).

PdopMa NHMKCEJOB pacTpa ONPENCNIETCS OCOOEHHOCTSIMU YCTPONCTBA
rpaduyeckoro BbiBoja (puc. 16). Hampumep, mukcenbsl MOryT umeTb (Gopmy
OpsIMOYTOJIBHMKA WM KBaJpaTa, KOTOpbIE IO pa3MepaM paBHBI IIary pactpa
(Iucruied Ha JKUAKUX KPUCTAIUIAX); MHUKCENbl KPYriod (opmbl, KOTOpBIE IO
pazMepam MOTYT U HE PaBHATHCS 1IAry pactpa (IIpUHTEPHI).

;

ool Yole
.:-— O®®00
00®00
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Cy — - 0ce®e0

Pucynox 16 - ITpumepsl mokasza 0JHOTO U TOTO ke U300paKeHUs Ha
Pa3IMYHBIX pacTpax

Hnmencuenocmo  mowna  (Tak  Ha3bIBAGMYK  cgemaomy)  TPUHSTO
noApa3feisaTh Ha 256 ypoBHeil. boibliee 4uciao rpajanuii He BOCIPUHUMAETCS
3p€HHEM 4YeJIOBeKa M SBJISETCS M30BITOUYHBIM. MEHbIee YHUCIO0 YXYAIIaeT
BOCIIPUATHE W300paxeHuss (MUHUMAJIBHO JOMYCTUMBIM I KadeCTBEHHOU
MOJYTOHOBOM WJUIIOCTpauuu mnpuHsaTo 3HadeHue 150 yposuei). HerpyanHo
MOJICUUTATh, YTO JUJI BOCHPOM3BENECHHS 256 ypOBHEH TOHA JOCTATOYHO MMETH
pa3mMep sueiiku pactpa 256 = 16 x 16 Touek.

[Ipu BBIBOJC KOMMHM H300paKCHHUsS HA MPUHTEPE WM MOJUTrpadruIecKoM
00OpyIOBaHUHU JIMHHATYPY pacTpa BbIOMPAIOT, UCXOAS M3 KOMIIPOMHCCA MEXKTY
TpeOyeMbIM KauyeCTBOM, BO3MOXHOCTSAMH alapaTrypbl ¥ MmapaMeTpaMy MeYaTHbIX
MaTepuajoB. JIJig Ja3epHBIX MPUHTEPOB PEKOMEHIyeMas JUHHATypa COCTaBIIIET
65-100 dpi, g1 raserHoro mnpomsBojacTtBa — 65-85 dpi, A KHHKHO—
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KypHanbHOTO — 85-133 dpi, /U XyH0KECTBEHHBIX U peKiIaMHbIX padoT — 133-300
dpi.

JlunamMu4yeckuii aumana3oH. KadecTBo BOCIpOM3BEACHHS TOHOBBIX
M300paXEHUM TIPUHATO OIEHUBATh OuHaAMUYeckum ouanazonom (D). 10
OnmuyecKkas nioMmHOCMb, YACICHHO paBHAs JAECATUIHOMY JloTapu(My BEIUYUHBI,
obpatHOU kooPuyuenmy nponyckauusi (1151 OPUTHHAIIOB, PacCMaTpPHUBAEMBIX
“Ha TPOCBET”’, HAMpPUMEpP CIANAOB) WU Ko3pduyuenmy ompadxcerus (I
IPOYMX OPUTHHAJIOB, HATPUMEP MOJUTPaAPUUECKIX OTIICYATKOB).

JUis onTUYECKUX Cpel, MPOMYCKAIOIIMX CBET, AMHAMHYECKUN JHAara3oH
aexut B npegenax ot 0 go 4. J{ns moBepxHOCTEH, OTpakaroOIIUX CBET, 3HAUCHHE
JMHAMHYECKOro jauarna3oHa coctaBisieT oT 0 mo 2. Uem Bbllle JUHAMHYECKUN
JMana3oH, TeM OOJIbIIee YMCIIO MOJYTOHOB MPHUCYTCTBYET B M300paKEHUU U TEM
Jy4llle KaueCTBO €r0 BOCIPUSATHS.

B 1mdpoBoM MHpe KOMIBIOTEPHBIX H300pKEHUN TEPMHHOM ITHKCEI
0003HAYAIOT HECKOJBKO PA3HBIX MOHATHA. DTO MOXET OBITh OTAENbHAs TOYKa
dKpaHa KOMIBIOTEPA, OT/AENbHAS TOUYKa HaleyaTaHHas Ha Ja3epHOM MPHUHTEPE WIH
OTJICbHBIN JIEMEHT PACTPOBOTO M300pakeHHsA. DTH TOHATHUSA HE OJHO M TOXE,
M03TOMY YTOOBI M30€XKaTh MyTaHUIIBI CJIEAYET Ha3bIBATh UX CICIYIOIINM 00pa3oM:
BUJICO TUKCEN TPHU CChUIKE Ha HM300pakeHHWE JKpaHa KOMIIBIOTEpa; TOYKa MpHU
CCBUIKE Ha OTJEJIBHYIO TOUYKY, CO3/IaBAEMYIO JIa3epHbIM NMpUHTEpOM. CyllecTByeT
KO3 PUIIMEHT IPSIMOYTOIBHOCTH U300paKeHUsI, KOTOPHIN BBEACH CIICIIMAIBHO IS
U300PKEHUST KOJIMYECTBA MHUKCEIOB MAaTPHIBl PUCYHKA MO TOPU3OHTAIU M TI0
BEPTHUKAIIH.

Bo3sBpaiasich k aHaioruu ¢ JIMCTOM OymMaru MOKHO 3aMETHTh, UYTO JHOOOM
pacTpoBBIi  PUCYHOK HMEET  ONpPEJCICHHOE  KOJMYECTBO  IHUKCEJIOB B
TOPU3OHTAJIBHBIX W BEPTUKaIbHBIX  psgax. CylIecTBYIOT — CIEAYIOIIUE
K03 PUIIMEHTHI NPAMOYroNbHOCTA Il 3KpaHoB: 320x200, 320x240, 600x400,
640x480, 800x600 u ap. I1oT KOAD(PUIMEHT YacTO Ha3bIBAIOT Pa3MEPOM
n3o0paxkenus. [IponsBeneHne 3TUX ABYX YHCEN JAaeT o01Iee KOJIMYECTBO MTUKCEIOB
U300pAKEHHUS.

CymiecTByeT TakKe Takoe€ MOHATHE KaK KO3(PPUUUEHT NpSAMOYTOIbHOCTH
nuKceloB. B ornwume ot kodddummerTa mpAMOYTOJBHOCTH H300paXEHUST OH
OTHOCHUTCSI K pealbHbIM pa3MepaM BHIEO MHKCENa W SBISETCS OTHOIICHUEM
peaibHOM MIUPUHBI K peanbHOW BbICOTE. J[aHHBIA KOAI(PPUIMEHT 3aBUCUT OT
pa3Mepa JUCIuIesl U TEKYIIEro pa3penieHus, ¥ I03TOMY Ha Pa3HbIX KOMITbIOTEPHBIX
cUCTeMax MPUHUMAET paszfuyHble 3HaueHus. L[BeT mo0Ooro mukcena pacTpoBOTO
M300paKEeHUSI 3AIIOMUHAETCS B KOMIIBIOTEPE C MOMOIIbI0 KOMOMHaIMK OuTOB. YeM
OombIie OUTOB JUIsl ATOTO UCIOIB3YETCs, TeM OOJIbIIE OTTEHKOB IIBETOB MOKHO
noJIy4uTh. UHMCIO OUTOB, KCIONB3YEMBIX KOMIIBIOTEPOM JUIsS JIFOOOTO MHUKCEa,
Ha3pIBaeTcsl OWTOBOM TiyOmHOUW mmKcena. Hambomee mpocToe pacTpoBoe
U300paKeHHE COCTOUT W3 IMHUKCEIOB HMMEIOIIUX TOJIbKO JBa BO3MOXKHBIX IIBETa
YEepHBIN U OeNbIi, U MOATOMY U300paKeHUsI, COCTOSIIINE U3 MUKCETIOB ATOr0 BUA,
HA3bIBAIOTCS OJAHOOMTOBBIMH H300paxeHHsIMH. UHUCIO JOCTYMHBIX I[BETOB WU
rpajaiuii ceporo 1BeTa paBHO 2 B CTENIEHU PaBHOM KOJINYECTBY OMTOB B MTUKCETIE.
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IIBera, omuceiBacMble 24 OuTamu, oOecrnedyuBaioT Oosiee 16 MHIUIMOHOB
JIOCTYIHBIX I[BETOB W MX YACTO HA3bIBAIOT €CTECTBEHHBIMU IIBETaMH. PacTpoBbie
N300pakeHusT 00JIaal0T MHOXKECTBOM XapaKTEPUCTUK, KOTOPHIC TOJDKHBI OBITh
OpPTaHU30BaHBI M PUKCUPOBAHBI KOMITBIOTEPOM.

Pasmepsl n300pakeHUsT W pACHOJOKEHHE THKCEJIOB B HEM 3TO [IBE
OCHOBHBIX XapaKTEPUCTUKH, KOTOpBIC (aill pacTpOBBIX H300paKEHUH HOJKEH
COXpaHUTh, YTOOBI cO37aTh KapTUHKY. Jlaxke eciam umcmopuyeHa uHpOpMAIus o
I[BETE JIFOOOTO MUKCEa U JIFOOBIX IPYTUX XapaKTEPUCTUKAX KOMITBLIOTEP BCE PABHO
CMOKET BOCCO37aTh BEPCHUI0 PUCYHKA, €CIM OyNeT 3HaTh, KaK PacIOIOKEHBI BCE
ero nukcensl. [lukcen cam mo cebe He 00NagaeT HUKAKUM pPa3MEPOM, OH BCETO
JUIIH 00JIACTh MaMSTH KOMITBIOTEPA, XpaHsIas UWHPOPMAIUIO O I[BETE, MOITOMY
KOO PUIIMEHT NPSAMOYTrONIbHOCTA HU300paKEHUSI HE COOTBETCTBYET HHMKAKOU
peaqbHOM  pa3MEpPHOCTH. 3Hasg TOJNBKO KOIPGUIMEHT MPSIMOYTOJILHOCTH
MU300pKEHHUSI C HEKOTOPOH pa3pelraroIie CrocOOHOCThI0 MOYKHO OIPEAeIUTh
HACTOSIIIME pa3Mepbl pUCYHKA. [IOCKONBKY pa3Mepbl H300paKeHHS XPaHATCS
OTJICTTLHO, TTMKCEITBI 3aAITOMUHAIOTCS OJIMH 3a JPYTUM, KaK OOBIYHBINA OJIOK JaHHBIX.
KoMIproTepy HE NMPUXOIUTCS COXPAHATH OTACIBbHBIC MO3WIIMU, OH BCETO JIHIIb
CO3JaeT CETKYy IO pa3MepaM 3aJaHHbIM KO3(P(PUIMEHTOM MPSMOYTOJIbHOCTH
MU300paKeHMsI, a 3aTeM 3aIOJIHSACT €€ MUKCEN 33 TUKCEIOM.

3.7. Koin4ecTBO IBETOB PACTPOBOI0 M300PaKeHUA

KoauyecTBo uBeroB (TmyOMHA I[BETAa) — TaKXKe OJHA W3 BAKHEUIIINX
XapaKkTEepUCTHK pacTpa. KoamuecTBO HBETOB SIBJISIETCS BaXHOM XAPAKTEPHUCTUKOMN
TUTs1 TI0O0TO M300paKeHMsI, @ HE TOJIBKO PaCTPOBOTO.

Knaccudummpyem nzoOpakeHus cieayrommum 00pa3om:

- ByxuBerHbie (OmHapHbie) — | OutT Ha mukcen. Cpemu ABYXIIBETHBIX
Yaile BCero BCTPEUatOTCsl YepHO—OeIbie U300pakKeHHUs!.

- IlonyToHOBBIE — Tpajaliid CEpoOro WiM MHOro IBeTa. Hampumep, 256
rpajganuii (1 6alT Ha MUKcen).

- lIBerHble u3ob6pakenus. Ot 2 O6UT HA MUKCceN U Boie. [yOuHa npeta 16
outr Ha mmkcen (65 536 neeroB) monyumia Haspanue High Color, 24 Out Ha
nukcen (16,7 muH nBeroB) — True Color. B KOMIOBIOTEpHBIX TpapuyecKuX
CHUCTEeMaxX HCMOJB3YIOT W OoJblIylo TiiyOuHy 1Beta — 32, 48 u Oosiee OUT Ha
MTUKCEJL.

3.8. ®@opmaTthl pacTpoBbIX rpaduyeckux ¢paijio

GIF — ¢popmart, HCTIOB3YIOMINIA aNTOPUTM CXKATHs 6€3 oTeph HHPOPMAITUH
LZW. MakcumanbsHas TiyOuna 1iseta — 8 out (256 nBetoB). B HéM Takke ecThb
BO3MOXXHOCTh 3allUCH aHuManuu. llogaep:kuBaeT NPO3PAUYHOCTh MHUKCENEH
(IByXypOoBHEBas — TIOJIHAas MPO3PAYHOCTh, JUOO TOJHAS HEMPO3PAYHOCTD).
JlanHbpIli (opMaT MIMPOKO MpUMEHsieTcs Tpu coznanuu Web—ctpanui. GIF-
dbopmart mo3BOJISET 3aNUCHIBATh U300pAKEHUE «UEpe3 CTPOUKY», Oy1aroaaps yemy,
uMes TOJIbKO YacTh (hailia, MOXKHO YBHUAETh H300paK€HUE IEIUKOM, HO C
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MEHBIINM pa3peliieHueM. Ero BBHITOAHO NMPUMEHATH U M300paKE€HU ¢ MajbIM
KOJMYECTBOM I1IBETOB M PE3KMMHU TpaHULaMU (Hampumep, IJsi TEKCTOBBIX
H300paKeHui).

JPEG (JPG) - ¢opMar, HCIOJNB3YIONUN alrOPUTM CKATHS C MOTCPSIMHU
uH(poOpMaIuu, KOTOPHIM IMO3BOJISIET YMEHBIIUTH pasMmep (Qailia B COTHU pas.
['nmy6una npera — 24 6ut. He momuepkuBaeTcs mpo3padHoCTh mukceneit. [Ipu
CWJIBHOM COKaTHM B 00JIACTH pe3KUX rpaHull nossisitores aedexrsl. @opmar JPEG
XOpOIIO TPUMEHSTh JJISI CXKATHUS TTOJTHOIBETHBIX (oTorpaduii. YuuThiBas TO, 4TO
OpU TOBTOPHOM CKaTUU NPOUCXOAMT JalbHEWIIee YXYyIIIeHHE KauecTsa,
pexomenayercst coxpanath B JPEG Tonpko xoHeuHbId pesynbTaT padoThl. JPEG
IIUPOKO TPHUMEHSETCS TpH co3nannu Web—cTpaHull, a Takke [JIs XpaHEHUs
OONBIIMX KOJUIEKIUH (hoTorpaduil.

Cpasnenue GIF u JPEG

- GIF - dpopmat ynoben nmpu pabote ¢ pucOBaHHBIMU KapTUHKAMU,

- JPEG - ¢dopmar mydmie ucmnosib3oBaTh i XpaHeHus Qotorpaduii u
M300paKEeHU ¢ OOJIBIITUM KOJIMYECTBOM LIBETOB;

- Ui CO3/aHMs aHWUMalMd M H300paXeHud C Mpo3payHbiM  (POHOM
npumensietcs GIF-dopmar.

BMP - »s1to dopmar rpaduyeckoro pemaktopa Paint. B HEM He
npumensiercs cxkarve. OH XOpOIIO MOAXOIUT ISl XpaHEHUs OYeHb MaJIeHbKHX
U300paXKeHH — TaKUX KaKk MKOHKU Ha paboueM ctojie. bosnbiue e ¢ailiasl B 3ToM
¢dbopMaTe 3aHUMAIOT CIIMIIKOM MHOTO MECTa.

PNG - pa3pabotan ¢ niensto 3amennth popmat GIF. Ucnons3yeT anroputm
ckatus Deflate 6e3 motepp wuHdoOpmaruu (ycoBepiieHCTBOBaHHBI LZW).
MakcumanbHas rioyOuHa 1iseta — 48 Out. [lomnepkuBaeT KaHabl TPATUEHTHBIX
MacoK Mpo3payHocTH (256 ypoBHel nmpo3padyHOCcTH). PNG — OTHOCHUTENBHO HOBBIN
dbopmart, U odTOMY €I1I€ HE OUYEHb pacnpocTpaHEéH. B OCHOBHOM HCIHOJIB3YyeTCs B
Web—mu3aitne. K cokaneHuio, Jake B HEKOTOPBIX COBPEMEHHBIX Opay3epax
(takux, kak Internet Explorer 6) orcyrcTByeT nmoanepxka npo3padyHoctu PNG u
MO3TOMY HE PEKOMEHAYETCS HMCHOJb30BaTh Npo3paunble PNG wn3o0paxeHus Ha
Web—ctpanunax.

TIFF - ¢opmar, cneunanbHO pa3paOOTaHHBIM 11 CKAaHMPOBAHHBIX
n300pakeHnii. MOKeT MCIOIb30BaTh AITOPUTM CKaTusd 0€3 MoTepb UHPOpMaluu
LZW. Tlo3BonsieT coxpaHsaTh UHPOpPMAIIUIO O closiX, 11BeTOBbIX mpoduisax(ICC-
npodiisix) U KaHajgax Macok. [logmepuBaer Bce 1BETOBbIE MOJIETU. ANIIapaTHO
He3aBucuM. Mcronb3yercsi B HM3AATENIbCKUX CUCTEMAaxX, a TAKXKe I MEepeHoca
rpaduyueckoil UHPpOpPMALIUU MEKTY PA3IMIHBIMU IIATHOpMaMHU.

PSD - ¢opmar rpaduyeckoro pemaktopa Adobe Photoshop. Ucnons3yet
anroput™m cxkarus 6e3 morepb uHpopmanuu RLE. Tlo3Bosisier coxpaHsiTh BCHO
uH(popManuMIo, CO3JaBaeMyl0 B 3ToM mporpamme. Kpome 3Toro, B CBS3U €
nonyisipHocTbto Photoshop, manHbIl (Qopmar noaaepKUBaeTcsl MPAKTUUECKU
BCEMH COBPEMEHHBIMH pEIAKTOpaMU KOMIIbIOTepHOU Trpaduku. Ero ymo6HO
UCIIOJIB30BaTh I COXPAHEHHUs IPOMEKYTOUHOIO pe3yjibTara Ipu padore B
Photoshop u 1pyrux pacTpoBbIX peaakTopax.

RIFF — dopmar rpaduueckoro pemakropa Corel Painter. Ilo3Bomser
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COXpaHATh BCIO HMH(POPMAIIMIO, CO3/IaBaeMyl0 B 3TOW mporpamme. Ero ciemyer
UCIIOJIb30BaTh JJII COXPAHEHHUs MPOMEXKYTOUHOIO pe3ysibTara npu padore B

Painter.

Ta6nuna 3 — @opmaTsl pacTpoBbIX Tpadudeckux daitios

Makec. uncjio Makec. uncjio Maxc. pasmep MeTtoabl Konuposanne
®opmart H300pakeHmsl, HECKOJIbKHX
ouT/MUKCeN IBETOB CKATHA .
MUKCeJ H300pakeHui
BMP 24 16 777 216 65535 x 65535 RLE -
GIF 8 256 65535 x 65535 LZW +
JPEG 24 16 777 216 65535 x 65535 JPEG -
PCX 24 16 777 216 65535 x 65535 RLE -
NG 18 281474976 710 | 2 147 483 647 X 2223222 B
656 2 147 483 647 LZ77)
BCETO LZW,RLE u
TIFF 24 16 777 216 4294 967 295 xpyrue +

3.9. CpeacrBa s padoThI ¢ pacTpoBoii rpadgukoii

B oGmmpHOM KIitacce mporpaMm Jijist 00pabOTKH pacTpoBoOil Tpaduku ocodoe
MecTto 3aHmMaeT maker Photoshop xommanum Adobe. Ceromns oH siBIsieTCS
CTaHIapTOM B KOMIIBIOTEPHOU Tpaduke, U BCE APyrue MporpamMmbl HEM3MEHHO
CPaBHHUBAIOT UMEHHO C HHUM.

['maBHble  snmeMeHTHl  ympaBieHuss nporpamMmmbl  Adobe  Photoshop
COCPEIOTOYEHbl B CTPOKE MEHI0O M TaHeldu HWHCTpYMEHTOB. Ocolyio rpyrmy
COCTAaBJISIIOT AUAJIOTOBbIE OKHA — HHCTPYMEHTAJIbHBIC MATUTPbIL:

— Ilanurpa Kucrm ympapiseT HaCTpOMKOW IMapamMeTpOB HHCTPYMEHTOB
peIakTHpOBaHUSA. B peXuM penakTHpOBAaHWSI KUCTH BXOAST IOCJE JIBOHHOTO
nieuKka Ha ee u3oopaxkenuu B nanurtpe. [llemyox npu Haxkatoi knaBumie CTRL
YHHUTOXKAET KUCTh. J|BOWHBIM MIEITYKOM Ha CBOOOHOM I0JIE€ TTATUTPBI OTKPHIBAIOT
JMAJIOTOBOE OKHO (OpMHpOBaHUS HOBOM KHCTH, KOTOpasi aBTOMAaTHYECKU
n00aBIISIeTCS B TAIATY.

— IlanuTpa [MapameTpsl COyXUT U1 peAAKTUPOBAHUS CBOMCTB TEKYILETO
UHCTpyMeHTa. OTKPBITh €€ MOKHO HE TOJBKO M3 CTPOKH MEHIO, HO U JIBOMHBIM
MIETYKOM Ha 3HAUYKE MHCTPYMEHTa B IMaHENIU MHCTPyMEHTOB. COCTaB 3J€MEHTOB
YIPABJICHUS MAIUTPHI 3aBUCUT OT BHIOPAHHOTO MHCTPYMEHTA.

— IHanurpa UHdo obGecnieurBaeT MHGOPMAIIMOHHYIO MOJJIEPKKY CPEICTB
otobpakeHus. Ha Hell mpepcTaBieHbl: TEKyIIHe KOOPAWMHATHI yKa3aTels MBIIIH,
pasMep TeKylIel BBIICJICHHONW O00JIacTH, IIBETOBBIE TapaMeTphl dJEMEHTa
U300paXeHusl U ApyTue JaHHbIC.

— IHanurpa HaBurarop no3BoJisieT NPOCMOTPETh pa3InyHble (PparMeHThI
U300paXeHUs ¥ M3MEHUTh MaciTad mpocMoTpa. B OKkHE manmuTpsl MoMelieHa
MUHHUATIOpA U300paKeHMsI C BBIEIEHHON 00JIaCThIO IPOCMOTPA.

— IlaauTpa CuHTe3 0TOOpa)kaeT LIBETOBbIE 3HAUYEHHUS TEKYIIHUX LIBETOB
nepeaHero miaHa u (ona. Ilon3yHku Ha 1BETOBOW JMHEMKE COOTBETCTBYIOLIEH
L[BETOBOW CUCTEMBI IO3BOJISIIOT PENAKTUPOBATH 3TU MapaMeTpBhI.
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— IMaautpa Katanor comepxut HabOp AOCTYMHBIX 1BETOB. Takoil Habop
MOKHO 3arpy3uTh U OTPENAKTUPOBATH, TOOABISS U ynanss 1BeTa. L[BeToBoil TOH
nepejHero miaHa U (oHa BBHIOMPAIOT M3 cocTaBa Habopa. B cranmaptHOM
KOMILJIEKTE MOCTABKHU MPOrpaMMbl IPEIYCMOTPEHO HECKOJBKO LIBETOBBIX HAOOPOB,
B OCHOBHOM KoMIiianuu Pantone.

— Hanurpa Ciom CoyXdT A YIpaBJIEHUS OTOOpaKEHUEM BCEX CJIOEB
M300paKEeHHsI, HAUMHASI C CaMOT'0 BEPXHEro. Bo3MOXHO omnpeseneHre mapaMmeTpoB
CJI0€B, U3MEHECHHE WX TOPS/IKA, OTMEPAIMHA CO CJIOSAMH C NMPUMEHEHHEM DPa3HBIX
METOJIOB.

— IMamurpy Kananabl uCnosb3yroT I BBLACICHUS, CO3/1aHUS,
TyOnMUpOBaHUS W yAAJICHUS KaHAJOB, OMPENEICHUS WX MapamMeTpoB, U3MEHEHUS
nopsijika, TmpeoOpa3oBaHUS KaHAJIOB B  CaMOCTOSITENbHBIE OOBEKTHI U
dbopMUpOBaHUS COBMEIISHHBIX N300paKCHUH U3 HECKOJIbKUX KaHAJIOB.

— Ianurpa KoHTYpBI COACPKUT CIMCOK BCEX CO3MaHHBIX KOHTYPOB. IIpu
npeoOpa3oBaHUM KOHTypa B BBIACICHHYIO O00JIACTh €r0 HCIOJB3YIOT IS
(dbopmHpoBaHU 00TPABOYHOTO KOHTYpA.

— Iaaurpa Onepamum MO3BOJISET CO3/IaBaTh MAaKPOKOMAH/IbI — 3aJaHHYIO
MOCJICIOBATEILHOCTh  OTepanuii ¢  wu300pakeHneM. MaKpOKOMaHIbI MOYKHO
3aIMCHIBATh, BBHITIOHATH, PEAAKTUPOBATh, YAAISITh, COXPAHIThH B BUE (aijIoB.

Ocobyro rpynmy NOpOrpaMMHBIX CpPEICTB OOpabOTKU  HM300pakeHUi
npeacTaBisioT OUabTPbl. DTO MOJKIIOYAEMbIE K MPOTpaMMe MOIYJH, YacTo
TpeThbuX (UPM, TMO3BOJIAIONIME 0O0pabarbiBaTh H300paKeHUE IO 3aJaHHOMY
anroputMmy. MHOTIAa TakWe alropuTMbl OBIBAIOT OYEHb CIOKHBIMH, a OKHO
buabTpa MOXKET HMMETh MHOXECTBO HACTpaMBaeMbIX MmapaMmeTpoB. M3 rpynn
bunpTpoB ToOmysApHBl OpoAykThl cepuii Kai's Power Tools, Alien Skin,
Andromeda u npyrue.

TEMA Ne 4. BEKTOPHASA I'PA®UKA

4.1. BekTopHas rpajguka, o01me cBeieHUs

BekTopHas rpaduka onuchiBaeT U300pAKEHUS C UCIOJIB30BAHUEM MPSMBIX
W M30THYTBIX JIMHUM, Ha3bIBAEMBIX BEKTOPaMHM, a TaKXe I1apaMeTpPOB,
ONMKCHIBAOIIMX LIBETA M pacnojoxkeHue. Hampumep, n3zoOpaxeHue IpeBECHOrO
mucta (cM. puc. 17) ommchIBaeTcs TOYKaMHU, 4€pe3 KOTOPbIE MPOXOJIUT JIMHHS,
CO3[1aBasi TEM CaMblM KOHTYp JucTa. L[BeT mmucra 3amaercs IBETOM KOHTypa U
00JacTy BHYTPHU 3TOTO KOHTYpa.

Pucynok 17 - [Ipumep BekTOpHOM rpaduku
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B ornnuue oT pactpoBoi rpadukud B BEKTOPHOU rpaduke H300pakeHHe
CTPOUTCS C TOMOUIBI0O MAaTEeMaTHYECKUX OMHCAHUN OOBEKTOB, OKPYXKHOCTEH u
JUHUN. XOTA Ha IEPBBIM B3IUIAA OTO MOXET II0Ka3aTbCs CIIOXKHEE, YeM
UCIIOJIb30BAaHUE PACTPOBBIX MACCHUBOB, HO JJIi HEKOTOPBIX BHUJAOB M300pa’keHUM
UCII0JIb30BAaHUE MATEMATUYECKUX OMUCAHUM SIBISIETCS] O0JI€€ MPOCTHIM CIIOCOOOM.

KiroueBbIM  MOMEHTOM BEKTOpPHOW Tpaduku SBISIETCS TO, YTO OHA
UCITIOJIb3yeT KOMOWHAIIMIO KOMIBIOTEPHBIX KOMaHJ W MaTeMaTHYeCKuX (Gopmyn
Ui 00BEKTa. DTO TO3BOJISIET KOMITHIOTEPHBIM YCTPOWCTBAM BBIYHUCIATH U
MOMENIATh B HY)KHOM MECTE peajbHbI€ TOUKH IMPU PUCOBAHUU ITHX OOBEKTOB.
Takast 0COOEHHOCTh BEKTOpPHOW TpaduKH [aeT €l psia TPEUMYIIECTB Tepen
pacTpoBOil Tpad UKo, HO B TOKE BpeMS SIBJISICTCS MPUUYUHON €€ HEI0CTaTKOB.

BekropHyio rtpaduky dYacTo HA3BIBAIOT 00bEeKTHO—OPUEHTHPOBAHHOM
rpadukoil unu deprexHoii rpaduxoi. IIpocTthie 00BEKTHI, Takue Kak
OKPY>KHOCTH, JTUHUU, cPepbl, KyObl U TOMY 1MOJ0OOHOE HA3bIBAETCS NPUMUTHUBAMH,
U HCIIOJB3YIOTCA MPU CO3aHUM O0Jiee CIO0KHBIX 00BEKTOB. B BekTOpHOI rpaduke
00BEKTHI CO3JJAI0TCS TyTeM KOMOMHAITUN Pa3IMYHBIX O0BEKTOB.

JIist co3nanusi BEKTOPHBIX PUCYHKOB HEOOXOJMMO HMCIOJIb30BaTh OJIMH U3
MHOTOYHCIICHHBIX ~ WJUIFOCTPAlMOHHBIX  MAakKeTOB. JIOCTOMHCTBO  BEKTOPHOM
rpa@ukd B TOM, YTO ONHCAHHUE SBISETCS MPOCTHIM U 3aHUMAET MaJl0 MaMsTH
KoMIlbtoTepa. OAHAKO HEIOCTAaTKOM SIBJISIETCS TO, YTO JAETAIbHBIA BEKTOPHBIN
00BEKT MOXKET 0Ka3aThCs CIUIIKOM CJIOKHBIM, OH MOKET Hare4yaTaThCsi HE B TOM
BUJIC, B KAaKOM OKHJAET TOJb30BaTelIb WM HE HamedaraeTcs BOOOINE, €clu
MPUHTEP HEMPABWIBHO UHTEPIPETUPYET UIIU HE MOHUMAET BEKTOPHBIE KOMAH/IBI.

[Ipu penakTHpoOBaHWU BJIEMEHTOB BEKTOPHOW TpaduKd HU3MEHSIOTCS
napamMeTpbl IPSMBIX U U30THYTHIX JIMHHUM, OMUCHIBAIOMINUX (HOPMY ITUX DJIEMEHTOB.
MoOXHO TIEpEHOCUTH DJIEMEHTHI, MEHSITh UX pa3Mep, PopMy M IIBET, HO ITO HE
OTPa3UTCA Ha KaueCTBE UX BU3YAJbHOIO MpejacTaBieHus. BekTopHas rpaduka He
3aBUCUT OT Pa3peIleHHUs, T.€. MOKET OBbITh MTOKa3aHa B PA3HOOOPA3HBIX BBIXOAHBIX
YCTPOMCTBAX C Pa3IuYHBIM pa3pelieHueM 0e3 MoTepu KayecTBa.

BexkTOopHOe TIpeACTaBIEHHUE 3AKIIOYACTCS B OMNUCAHUM  BJIEMEHTOB
M300paKEHUsI MaTEeMaTUYECKUMU KPHUBBIMHU C YKa3aHMEM UX IBETOB U
3aMOTHSEMOCTH.

Eme omHO mpeuMyIecTBO — KayeCTBEHHOE MacIITaOMpoBaHHE B JTHOOYIO
CTOPOHY. YBEIUYCHHE WM YMEHBIICHHE OOBEKTOB MPOU3BOAUTCS YBEIUUCHUEM
WM YMEHBIIEHUEM COOTBETCTBYIOMUX KOI(DPUIIMEHTOB B MaTeMaTUYECKHUX
dopmynax. K coxaneHnuto, BEKTOpHBIA (POpMaT CTAaHOBUTCS HEBBITOJHBIM IPHU
nepeaaue n300paxeHui ¢ OOJIBIINMM KOJTUYECTBOM OTTECHKOB WJIM MEJIKUX JeTallen
(manpumep, portorpaduii). Benb kaxapiii MenTbyalimii OJIMK B 3TOM ciiy4ae Oyner
MPEJICTABIATECA HE COBOKYIMHOCTBIO OJHOILIBETHBIX TOYEK, a CJOKHEHILIEH
MateMaTudecko ¢GopMyJIol WIM COBOKYIHOCTBbIO TpadUueCKUX NPUMHUTHBOB,
KKl U3 KOTOPBIX, ABISETCS (POPMYITIONH. DTO NPUBOAMT K YTSHKEJIEHUIO (paiia.
Kpome Toro, mepeBom w300pakeHUs] W3 pPACTPOBOTO B BEKTOPHBIA (opmar
(mampumep, nporpammoii Adobe Strime Line wim Corel OCR-TRACE) npusoaut
K HACIIEJIOBAHUIO TOCJICTHIUM HEBO3MOXHOCTH KOPPEKTHOTO MAaCIITAOMPOBAHMS B
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Oombiyt0 cTopoHy. OT yBEeNIWYEHUs JMHEWHBIX Pa3MEPOB KOJIMYECTBO JeTajieit
WIA OTTEHKOB Ha €IMHUILY TUIOMaaAu OONbIle HE CTAHOBUTCSA. DTO OrpaHUYCHHE
HAKJIQJBIBAETCSl pa3pelieHHeM BBOAHBIX YCTPOWCTB (CKaHEpOB, IMU(PPOBBIX
dboTokamep u JIip.).

4.2. InemeHTHI (00beKTHI) BeKTOPHOII rpadukn. O0beKTHI U UX
aTpulOyThI

OCHOBHBIM  JIOTUYECKUM 3JIEMEHTOM BEKTOPHOM TIpaduKu  sBISETCS
reoMeTpuueckuii 00bekT. B kauecTBe O0O0BEKTa NPUHUMAIOTCA MPOCTHIC
reoMeTrpuueckue (Gurypel (Tak Ha3plBaeMble MPUMHUTHUBBI — MPSIMOYTOJIBHUK,
OKPY>KHOCTb, 3JUTUIIC, JTUHHS), COCTaBHbIE (DUTYphl WK (QUTYPBI, TIOCTPOCHHBIE U3
NPUMUTHBOB, IIBETOBbIE 3aJMBKH, B TOM YHCIIE TPAJAUEHTHI.

BaxxabpiM 00beKTOM BEKTOpHOM Tpaduku siBisierca cmiain. CnjaiH — 510
KpHUBasi, IMOCPEJACTBOM KOTOPOM OIMUCHIBAETCA Ta WIM HHAs TE€OMETpUYecKas
dburypa. Ha crunaithax noctpoensl coBpeMennbie mpudtol TryeType u PostScript.

OObeKThl ~ BEKTOpHOM  rpaduKu  JIETKO  TpaHCHOPMHUPYIOTCA U
MOAU(PUIUPYIOTCS, YTO HE OKAa3bIBAET MPAKTUYECKHM HUKAKOTO BIIUSAHMS Ha
KauecTBO M300pakeHus. MacimtabupoBaHue, MOBOPOT, UCKPUBIIEHUE MOTYT OBITh
CBEJICHBI K Tape—TPOMKE JIEMEHTAPHBIX MPE0oOpPa30BAHMI HAJl BEKTOPAMHU.

Ecau B pactpoBoii rpaduke 0a30BbIM AJIEMEHTOM HU300PaKEHUS SIBIISIETCS
TOUYKA, TO B BEKTOPHOW rpaduke — JNUHUA. JIMHUSA ONuUCHIBaeTCS MaTeMaTHYECKU
KaK €JWHBIM OOBEKT, M IOTOMY OOBEM JAaHHBIX JJII OTOOpa)keHHs OOBEeKTa
CpPEICTBaMU BEKTOPHOM TIpadUKH CYIIECTBEHHO MEHbILE, YEM B pPacTpOBOMU
rpaduke.

JIunus — 351eMeHTapHBIN 00BEKT BEKTOpHOM rpaduku. Kak u 10601 00BEKT,
JAUHUS oOsajaer cBoMcTBaMu: (opMoil (mpsimasi, KpuBas), TOJIIMHOM, LBETOM,
HayepTaHueM (CIUIOLIHAsA, NYHKTUpPHAas). 3aMKHYTble JIMHUM OPHOOPETArOT
CBOMCTBO 3amojiHeHusA. OXBaTblBAEMOE UMH MPOCTPAHCTBO MOXET OBITh
3al0JJHEHO JIPYTUMU OOBEKTaMHU (TEKCTYpbl, KapThl) WU BBIOPAHHBIM LIBETOM.
[Ipocreiilias He3aMKHyTas JIMHHAS OTPaHWYEHA JIByMsS TOYKaMH, HUMEHYEMbIMU
y371aMH. Y3Ibl TaKK€ MMEIOT CBOWCTBA, MapaMeTphl KOTOPHIX BIHSIOT Ha (popmy
KOHLIa JIMHUM M XapaKTep CONPSUKEHHs] ¢ JpyruMu oObekTamu. Bce mnpoune
00BEKTHI BEKTOPHOU TpauKHU COCTaBISAIOTCA W3 JUHHUA. Hampumep, ky0 MOXHO
COCTaBUTh U3 LIECTH CBA3AHHBIX MPSAMOYTOJIbBHUKOB, KaX/IbIi U3 KOTOPHIX, B CBOIO
ouepelib, 00pa30BaH YETHIPbMS CBA3AHHBIMU JIMHUSAMHU.

4.3. [IBeT B BeKTOPHOI rpajduxe

Paznuunbie BekTOpHBIE (OpMaThl OONATAIOT PA3NUYHBIMH  [BETOBBIMH
BO3MOXHOCTsMH. [IpocTelitue hopmaTsl, KOTOpbIE MOTYT HE COJIEpKaTh BOOOIIIE
HUKaKOW MH(OpMALINU O LIBETE, UCIIOJIB3YIOT IIBET MO YMOIYAHUIO T€X YCTPOUCTB,
Ha KOTOPBIE OHU BBIBOJATCS, APYrue (GopMmaThl CIOCOOHBI COXPAHATH JAHHBIE O
MOJTHOM TPUALIATA ABYX OWTHOM 1BeTe. Kakyro OBl I[BETOBYIO MOJENb HE
npuUMEHsT Obl BEKTOPHBIA (hopMaT, Ha pa3mep ¢ailia OH HE BIUAET, KPOME TeX
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ciydaeB, Korjga (aiia coIep>KUT pacTpoBble 0Opas3bl. B OOBIYHBIX BEKTOPHBIX
00BEKTax 3HAUYECHUE I[BETA OTHOCUTCS KO BCEMY OOBEKTY B LieiaoM. L[BeT oObekTa
XPaHUTCS B BUJIE YAaCTU €r0 BEKTOPHOIO onucanus. HekoTopele BEeKTOpHBIE (haiiiibl
MOTYT CO37aThb pAacTPOBBIM JCKU3 H300paXEHU XpaHAIUMXCS B HUX. OTH
pacTpoBble KAPTUHKH, MHOT/Aa Ha3bIBAEMbIE KPATKUMU ONMCAHUSMHU U300paKEHU,
OOBIYHO MPEACTABIIAIOT COOOM ICKU3bI BEKTOPHBIX PUCYHKOB B IenoM. Kparkoe
OTNMCaHUE H300paKEHUSI, OCOOCHHO IMOJIE3HO B CUTYAIlUSAX, KOT/Ia Bbl HE XOTHUTE
OTKpBIBaTh BeCh (hails, 4TOOBI MOCMOTPETh, YTO B HEM XPAHUTCS WJIM KOTJa BHI HE
MOJKETE BUIETh BEKTOPHBIN PUCYHOK BO BPEMS €0 HCIIOIb30BAHMS.

[lepBast cuTyanus BO3HUKAeT, KOTJa BaM HEOOXonuMO HaWTH (ain ¢
MOMOUIBIO OAHOM M3 MHOTHX CIHEIHAIBHO pa3pabOTaHHBIX AJIS 3TOTO MPOrPaMM.
Jlis oOneryeHus MoMcKa Hy»KHOTO BEKTOPHOTO (ailia Takue mporpamMmbl MOTYT
CUUTHIBATh PACTPOBBII 3CKU3 N300paXKEHUs U IPYTUE XapaKTEPUCTUKH, HAIIpUMeEp,
BEKTOPHBIM (hopmaT, BpeMs CO37aHHs, OUTOBYIO TJIYOMHY H300pa)K€HUsS M Tak
nanee.

Bropasi cuTyanus BO3HHMKaeT, KOTrJia B KaKOM—JIHOO M3/1aTeIhCKOM IaKeTe
MIOMEIIAETCsl Ha CTPAHMIy BEKTOPHBIH PHUCYHOK. M300pakeHue, KOTOpPOE BBI
yBUAUTE, OyAE€T pacTPOBBIM 3CKH30M HACTOSIIETO BEKTOPHOTO PHUCYHKA, Y
KOTOPOTO HEJb3s M3MEHUTh pa3Mep, o0pe3arh WIM Kak—TO HMHadye o0paboTathb
n300pakeHrne. 3a ICKU3bI M300paKEHUS] MPUXOAUTCS PACIUIAYMBATHCSA MAMSTHIO,
T.K. 3CKU3bl — 3TO PacTpoBasi BEPCHUsl PUCYHKOB, @ PACTPOBbBIC JaHHBIE UCIIOJIB3YIOT
MHOT0 NMaMATH KOMIBIOTEpA.

4.4. CTpyKTypa BeKTOPHOMH WIIIOCTPALIMH.

CtpykTypy J11000M BEKTOPHOM HILTIOCTpPAIIMU MOKHO TPEJICTABUTH B BHJIC
UepapXudecKoro JepeBa. B Takoil umepapxuu cama WLTIOCTpaIUs 3aHUMaET
BEPXHUU YPOBEHbB, & €€ COCTABHBIC YaCTH — 00JIe€ HU3KUE YPOBHU UEPAPXUH.

1. CambIii BepxHUH HepapXWUYECKHA yYpOBEHb 3aHMMAacT caMa KapTHHKA,
KOTOpast 00BEeUHSIET B CBOEM COCTABE OOBEKTHI + Y3JIbI + JIMHUM + 3aJIMBKU.

2. Cnenyromuii ypoBeHb HEPAPXUU — OOBEKTHI, KOTOPBIC MPEICTABISIOT
co0ol pazHOOOpa3HbIe BEKTOPHBIE (POPMBI.

3. OOBEKTHI WIUTFOCTPAIIMH COCTOST U3 OJHOTO WIJIM HECKOJbKHX KOHTYPOB:
3aMKHYTBHIX U OTKPBIThIX. KOHTYpOM Ha3biBaeTCs t00ast reomeTpudeckas purypa,
CO3J]aHHasi C TIOMOIIBIO PHUCYIOIIUX HHCTPYMEHTOB BEKTOPHON MpPOrpaMMmbl U
MpEACTaBIAIONIas cCo00M ouepTaHUsi TOTO WJIM HMHOTO Tpaduueckoro oObEKTa
(OKpYKHOCTb, MPSMOYTOJIbHUK M T.I.). 3aMKHYTBIii KOHTPY — 3TO 3aMKHYyTas
KpUBasi, y KOTOpOW HaudalbHas M KOHEYHAs TOYKH COBMAJAIOT (OKPY>KHOCTb).
OTKpPBITBIH  KOHTYP UMEET YeTKO O0O0O03HAUCHHBIE KOHIIEBBIE  TOYKHU
(cuHycouganbHAas JIUHUS).

4. Cnenywomuil ypoBEHb HEPapXWU COCTABISIIOT CETCMEHTHI, KOTOpbIC
BEITIOJTHAIOT (DYHKIMHM KUPIMAYUKOB, UCIIOIB3YEMBIX IJISI IMOCTPOCHUSI KOHTYPOB.
Kaxaplii KOHTYp MOXET COCTOSITh U3 OJJHOTO WJIM HECKOJIbKUX cerMeHToB. Hauano
W KOHEI[ KaXJO0ro CErMEHTa Ha3bIBAIOTCA Y3JIaMU, WM OMOPHBIMU TOYKaAMH,
MOCKOJIbKY OHU (DUKCUPYIOT TIOJIOKEHHWE CETMEHTA, «IPHUBSA3BIBAS» €r0 K
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ONPEACICHHON NMO3UIMUA B KOHType. llepeMenienre y3i0BbIX TOUYEK NPUBOJAUT K
MOAU(PUKAIIMK CETMEHTOB KOHTYpa M K M3MEHEHHIO €ro (opmbl. 3aMKHYTbIE
KOHTYpbl ((OpMbI) HMMEIOT CBOWCTBO 3alOJHEHHUS LBETOM, TEKCTYpPOl WIIU
pPacTpOBBIM H300pakeHHEM (KapToi). 3aJuBKa — 3TO LIBET WX y30p, BEIBOAUMBII B
3aMKHYTOW 00JIaCTH, OTpaHUYEHHON KPUBOM.

5. Ha camoM HI)XHEM YypOBHE HEpPapXHH PACHOJOXKEHBI Y3IIbl U OTPE3KU
JMHUM, COCMHAIONIMX MEXIy CO00W coceaHue y3ibl. JIMHUM Hapsay ¢ y3namu
BBITIOJHSIOT ()YHKIIUHA OCHOBHBIX DJIEMEHTOB BEKTOPHOTO M300pasKCHHS.

4.5. JIocTOMHCTBA BEKTOPHO# rpaduku

Camas cuiibHasi CTOpOHA BEKTOPHOW TpaduKU B TOM, YTO OHA HCIOJIB3YEeT
BCE MPEUMYIIECTBA pa3peularolieldl CrocoOHOCTH JF0OOr0 YCTpPOHWCTBA BBIBOJA.
3TO MO3BOJISIET U3MEHSITh pa3Mepbl BEKTOPHOTO PUCYHKaA O€3 IOTEpPH €ro KauecTBa.
BekTopHble KOMaH/bI MPOCTO COOOIIAIOT YCTPOMCTBY BBIBOJA, YTO HEOOXOAUMO
HapucoBaTh OOBEKT 3aJaHHOTO pa3Mepa, HUCIOJb3ys CTONBKO TOYEK CKOJBKO
BO3MOXHO. [[pyrumu cinoBamu, 4eMm OOJbII€ TOYEK CMOMKET HCIOJIb30BaTh
YCTPOMCTBO BBIBOJIA JII CO3JaHUsl OOBEKTa, TEM Jydlle OH OyAET BbIIJISIETb.
PactpoBsiii ¢opmar ¢aiina TOYHO ONpenessieT, CKOJbKO HEOoOXOJMMO CO3/1aTh
MIUKCEJIOB U 3TO KOJIMYECTBO U3MEHSETCS BMECTE C pa3peliaronieid CnocoOOHOCThIO
YCTPOMCTBA BBIBOJA. BMeECTO 3TOro MHpOUCXOAMT OJHO M3 ABYX JUOO mpu
YBEJIIMYEHUHN pa3peliaomneil CrHoCOOHOCTH, pa3Mep pacTpOBOM OKPYKHOCTU
YMEHBILIAETCs, TaK KaK YMEHBIIAETCS pa3Mep TOUKH COCTaBISIOUINX MUKCEI; JINOO
pa3Mep OKpPYKHOCTH OCTaeTcs OJWHAKOBBIM, HO IPUHTEPBI C BBICOKOU
pasperaroniei CrrocoOHOCTRI0 UCIONIB3YIOT OOJIbIIIe TOYEK JJIs JIF0OOro MUKCea.
BexTtopHas rpaduka oOmamaer emie OJHUM Ba)XXHbIM IMPEUMYLIECTBOM, 3/€Ch
MOKHO PEIAKTHUPOBaTh OTAEJbHBIE YacTU PHUCYHKa HE OKa3blBas BIUSHUS Ha
OCTaJIbHbIE, HAIIPUMEP, €CIU HYKHO ClieJiaTh OOJIbILIE WJIM MEHBIIE TOJBKO OJIUH
00BEKT Ha HEKOTOPOM H300pAKEHHH, HEOOXOAMMO MPOCTO BBHIOpaTh €ro u
OCYHIECTBUTh 3agyMaHHOe. OOBEKTbl Ha PUCYHKE MOTYT IEpEKphIBaThCs O€3
BCAKOIO BO3JIECUCTBUS APYr Ha Apyra. BekTopHoe M300pakeHue, HE coJeprKallee
pacTpoOBBIX OOBEKTOB, 3aHMMAET OTHOCHUTEIBHO HE OOJIBIIOE MECTO B MaMSTH
KoMITIbtoTepa. Jlaxke OYeHb AETAIM3UPOBAHHBIE BEKTOPHBIE PUCYHKH, COCTOSILINE
u3 1000 00BEKTOB, PEIKO MPEBHIIAIOT HECKOIBKO COTEH KIJIOOAMT.

4.6. HenocTaTku BeKTOPHOI rpaduku

[Ipupona wuzberaer mnpsambix JauHUA. K coxaneHuto, OHM SBISAIOTCA
OCHOBHBIMH KOMIIOHEHTaMH BEKTOPHBIX PUCYHKOB. /[0 HEIABHETO BPEMEHHU 3TO
O3Hauajao, YTO YJEJIOM BEKTOPHOW Trpaduku ObUIM H300pa)keHUs, KOTOpbIE
HUKOTJIa HE CTapaJIMCh BBIMISAAETh €CTECTBEHHO, HAPUMED, IBYXMEPHBIE YEPTEKHU
U KpyTOBbI€ AMArpaMMbl, CO3/aHHbIe criennaibHbiMu nporpammamu CAIIP, aByx
U TPEX MEpHbIE TEXHUYECKHE WIUTIOCTPALMH, CTHIN30BAaHHBIE PUCYHKUA U 3HAYKH,
COCTOSILIME W3 MPSAMBIX JIMHUA M 00JIacTEH, 3aKpallleHHbIX OJHOTOHHBIM I[BETOM.
BekTopHble pUCYHKH COCTOSAT M3 pa3JIMYHBIX KOMAaHJ MOCBUIAEMBIX OT
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KOMITBIOTEpPA K YCTPOWCTBaM BbIBOJIa (MpuHTEpY). [IpwHTEpHI comepkar cBou
COOCTBEHHBIC MHKPOIIPOIIECCOPBI, KOTOPBIC HWHTEPHPETHPYIOT OTH KOMAaHIBI U
IBITAIOTCS UX MEPEBECTH B TOUKH Ha JUCTe Oymaru. MHOTra m3—3a npobiieM CBSI3U
MEXIy JABYMsI IIPOIIeCCOpaMy MPUHTEP HE MOXKET paclieuaraTh OTIACIbHBIC ACTAN
PUCYHKOB. B 3aBHCHMOCTH OT THIIOB NMPUHTEpa CIy4aroTCs MPOOJEeMbI, M Y Bac
MOYKET OKa3aThCsl YUCTHIN JINCT OyMard, 4acTUYHO HaleyaTaHHBIM PUCYHOK WIIN
cooO1ieHue 00 ommokKe.

4.7. IlpuMeHeHHe BEKTOPHO# rpaduku

VYcnexu KOMIBIOTEPHBIX TEXHOJIOTHM, JOCTHUTHYTBIE B IMOCJIEIHHE TOJbI, HE
OCTaBJISIIOT MECTa COMHEHMSIM IPH BBIOOPE CIIOCOOOB MOJIy4YECHUS, XPAaHEHUS U
nepepaboTKU JAHHBIX O CJIOXHBIX KOMITJIEKCHBIX TPEXMEPHBIX O0BEKTaX, TaKUX,
HanpuMep, KaK MaMATHUKUA apXUTEKTYPbl U apX€O0JIOTUH, OOBEKTHI CIIEJICOIOTUU U
T. 1. HecoMHEeHHO, 4TO MpUMEHEHNE KOMITbIOTEPU3AIUU ISl 3TUX 1eel — 1eJI0 He
nanekoro Oyayuiero, a yke Hacrosuiero BpemeHu. llocneanee, KOHEYHO, B
OOJBIION Mepe 3aBUCUT OT KOJIMYECTBA JIEHEKHBIX CPEACTB, BKJIAJBIBAEMBIX C
9TOU 1IEJIBIO.

Hayka u unscenepusn

Cucrembl CAD/CAM wucnonb3yroTCsi CEroJiHd B pPAa3jIMYHbIX OO0JACTIX
WHKEHEPHOU KOHCTPYKTOPCKOM ACSITENIBHOCTU OT MPOECKTUPOBAHUS MUKPOCXEM /10
CO3JaHusl CaMoJIeTOB. Benylune MHKEHEpHbIE U NPOU3BOJICTBEHHBIE KOMIIAHUHU,
Takue Kak Boeing, B KOHEUYHOM CYETE ABUTalOTCA K IMOJIHOCTHIO IU(PPOBOMY
IIPEICTABICHUIO KOHCTPYKIIMHM CAMOJIETOB.

ApXUTEKTypa SIBISIE€TCA JpYrod BaKHOM 00JacThi0O TNPUMEHEHUS MAJis
CAD/CAM wu coBceM HEABHO CO3MaHHBIX cucTeM kiacca walkthrough (mporynku
BOKPYI' IMPOEKTHPYEMOIO OOBEKTa C ILIENbI0 €ro HM3Y4YeHHs U OLEHKH). Takue
dbupmsbl, kak McDonald's, yxxe ¢ 1987 rona ucnoiab3yroT MallIMHHYIO rpaduky s
ApXUTEKTYpPHOrO JAW3aiiHa, pa3MEIIeHHUs] IMOCAJOYHBIX MECT, IJIAHUPOBAHUS
NOMEIICHUI U MPOEKTUPOBAaHUSA KyXOHHOTr0 o0opyaoBaHusi. Ecte psia addexTHIX
OPUMEHEHUN BEKTOpPHOM rpaduku B OOJACTH MPOEKTUPOBAHUS CTAIUOHOB U
JM3ailHa CIIOPTUBHOTO WHBEHTapsi, HOBbI mapk B bairrumope (Baltimore
Orioles'Camden Yards Park).

MemuuuHa crana BechbMa IPUBJIEKATENbHOM cdepoil NPUMEHEHHUS
KOMIBIOTEPHOM TIpadUKH, HANpUMEpP: aBTOMATHU3UPOBAHHOE MPOEKTUPOBAHUE
MHIUIAHTAHTOB, OCOOEHHO ISl KOCTEH M CYCTaBOB, MO3BOJIIET MUHUMHU3UPOBATH
HEOOXOJMMOCTh BHECEHHUSI W3MEHEHMH B TEUEHHE OIepalyH, YTO COKpallaer
BpeMs IpeObIBaHUS HA ONEPALMOHHOM CTOJIE (OUEHb JKEIaTeIbHbIA pe3ysbTaT Kak
JUIs TAUeHTa, TaKk M Bpada). AHATOMHYECKHE BEKTOPHbBIE MOJEIU TaKXKe
VCITOJIB3YIOTCSI B MEJMLIMHCKUX UCCIEA0BAHUAX U B XUPYPIMUECKON MTPAKTHKE.

Hayunsie mabopaTopuu mpooiKaloT FTeHepUpOBaTh HOBBIE UIEH B 00JaCTH
BU3yalIM3aliy. 3agada coo0IiecTBa KOMIBIOTEPHOI TpaUKi COCTOUT B CO3/IaHUU
yIOOHBIX HMHCTPYMEHTOB ¥  J3(PQEKTUBHBIX TEXHOJOTUH, TMO3BOJISIOLIUX
N0JI30BATENSIM TMPOJIOJDKATh HAy4YHBIE M3BICKAHMS 32 TPaHUIE BO3MOKHOIO W
Oe3onacHoro skcrepumenTa. Hanmpumep ,mpoekT BHpTyalbHOro TyHHenss NASA
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Ames Research Center mnepeHocHT a’poJWHAMUYECKHE JaHHbBIE B MHUD
BUPTYaJIbHON pEaJTbHOCTH, HUHTEPEC K KOTOPOH 3HAUUTENILHO BBIPOC B JIEBSIHOCTbHIE
rogbl. NASA Ames ObUIO OJHUM W3 MHUOHEPOB B MCIOJIB30BAHMM U PA3BUTUU
TEXHOJIOTUN TOTPYXEHUS JIIOJECH B MHUMYIO peanbHOCTh. Crnenupanmuctel NASA
3aHUMAKNCh Pa3pabO0TKOW CHElUalIbHBIX M[IJIEMOB M JHUCIUIEEB, TPEXMEPHBIX
ayJIMOyCTPOMCTB, YHUKAJIbHBIX YCTPOWMCTB BBOJA IUIsl ONEpaTopa M CO3AaHUEM
COOTBETCTBYIOIIETO MPOTpaMMHOTO obecneueHus. BoO3HUK psijg  KOMITaHWH,
3aHMMAIOIIMXCSl BUPTyaJIbHOM peanbHOCThIO, HanmpuMmep: Fakespace, Cristal River
Engineering u Telepresence Research.

Bce 3Tu nHxeHepHble U HayyHbIe MPUMEHEHUs YOEKIaloT, YTO MHIYCTpUs
MaIIMHHOW Tpaduku Hayana oOecreunBaTh MOJIb30BaTENIe HOBOM TEXHOJOTUEH,
IpU KOTOPOM OHM JIEHCTBUTENILHO YK€ He 3a00TATCS O TOM, Kak (opMupyercs
M300pakeHHe — UM Ba)KEH pe3yibTar.

Hckyccmeo, pazeneuenus u oOuznec

CorynacHO TPOBEIEHHBIM MHOI HCCJIEIOBAHUSIM, BIUIOTH JO Hayaia
JEBSIHOCTBIX T'OJIOB JIOXOJbl OT HMCHOJB30BAHMS BEKTOPHOU Tpaduku B HAyYHO—
WHKXEHEPHBIX MPUJIOKEHUSAX ObUIM 3HAYUTENBHO BBILIE, YEM JO0XOJbl B 00JIacTh
Ou3Heca U Ipyrux o0JacTsIX, HEMOCPEICTBEHHO HE CBS3aHHBIX ¢ HaykKou. OpHako
B 1991 roay moxoawsl ObUIM TIOAETCHBI B PaBHOM CTENEHHU, a OajlaHC Temnepb
YCTOMYMBO CIIBUTAETCS B CTOPOHY HETEXHUYECKUX MPUIIOKEHUM. f cumTaro, 4To K
1998 romy OKOJO ABYX TpETe BCEX JOXOJIOB OT KOMIIBIOTEpPHOU Tpaduxu
INOCTYIUT UMEHHO U3 HETEXHUYECKHUX obOsiacTeil npuMeHnenus. Hekotopeie u3 aTux
IPUMEHEHUN TOJIYYWIA HACTOJIBKO IIMPOKOE PACHPOCTPAHEHHE, YTO BO3ZHUKIIN
CHOpBI, HACKOJBKO OHHM JACWCTBUTEIBHO SBJISIIOTCS MAIIMHHOM TpadUKOM.
Hanpumep, MynbTuMeIMa BOCIPUHUMAIOT OTAENIBHO OT MAIIMHHOM rpaduku, 4To,
OJIHaKO, HE TaK, BCJIEJICTBUE IBHOTO IOMUHUPOBAHUS IpadUueCcKUX N300paKeHU.

"Kmaccuueckas" BekTopHas Tpaduka 10 CHX TIOp HCHOJB3YyeTcsS B
pa3NMuYHBIX TMPHIOKEHUAX OW3Heca, BKJIOYas pa3padOTKy  KOHIEMIUH,
TECTUPOBAHME M CO3JAaHUE HOBBIX NPOAYKTOB, HO OHW3HEC TaKke CTal
JUAMPYIOMIMM MOTPEOUTENEM CHCTEM MYJIbTUMENA, HallpUMep, B O0yUYeHUU WU
MapKETHUHTOBBIX TMpe3eHTanusaX. ['paduka Bce IMpe MNPOHHUKAET B OW3HEC —
ceroAs (pakTUYEeCKH HET JTOKYMEHTOB, CO3/IaHHBIX 0€3 MCIIOJIb30BAHMS KaKOTO—
anbo rpaduyeckoro snemeHTa. COOTBETCTBYIOIIEE MPOTrpaMMHOE oOecredeHne
CIEIUATILHO pa3paboTaHo, YTOOBI MI03BOJIUTh M0JIb30BaTEIISIM
CKOHLIGHTpUPOBAThCs OOJbIIE Ha COJIEpkKaHUM, a He Ha TrpaduyecKkoM
VCIIOJTHEHUH.

['psner Beieck UCTOIb30BaHUs rpadMKU B aHUMAIMU, OCOOEHHO B 00J1aCTH
uHayctpuu paspiedeHuid. Kunodunsm CtuBena Crnunbepra "Ilapk FOpckoro
nepuoAa" ycraHoBuia B 1993 romy HOBbBIM cTaHmapT doropeanuszMa B rpaduke.
Otor ¢uiIbM HE €IUHWYHBIN ciaydail npumenenus 3D rpapuku B KHHO, U
[NonnuBya pacummpser cepy UCHOTB30BaHUS ClIEHUATbHBIX APHEKTOB MAITUHHON
rpaduku, Tonbko B 1994 roay BBITYCTHB HECKOJIBKO BBICOKOXYI0KECTBEHHBIX
¢unbmoB: "The Lion King", "The Mask", "True Lies" u "Forrest Gump".

BupryanbHas peaJlbHOCTh HaXOJUT CBOIO HUINY B MHAYCTPUH Pa3BICUCHHI
U BUaeourpax. Yucio BUPTyalbHBIX rajepeil U pa3BieKaTelbHbIX TapKOB OBICTPO
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pacrer. Ilo moum onenkam 30% (Tto ectb 144 mipa. moil) BCero Joxoja OT
UCIIOJIb30BAHUSI CUCTEM BHUPTYaJIbHOW PEabHOCTH OBLIO MOJIYYEHO B MPOILIOM
roJly MMEHHO OT pa3HOro poja Urp, U JOXOAbl OT 3TUX IPUMEHEHUH OYyIyT pacTu.

Jlaboparopust Media Lab MTHU siBisieTcss yHUKaIbHBIM UCCIEI0BATEILCKUM
LHEHTPOM pa3pa0OTKU COBEPIIECHHBIX CHCTEM B3aUMOJCHCTBUSA '4eOBEK—
komnbtorep'. Hanpumep, cucrema News B npoekte Future ucnosib3yet nociaeHue
JOCTHKEHUSI B 001acTu TpaduK, PEKOHCTPYKIIMK 3BYKa U M300pakKeHH, a TakxKe
MOJICIMPOBAHUU PA3TUYHBIX OOBEKTOB ISl MPEACTABICHHS HOBBIX PE3YyJIbTATOB
UCCJIEIOBAaHUM M MX MPE3EHTAllMU B BHUJE COOTBETCTBYIOUIMX TEKCTOB, IpaduKH,
ayJlno U BUIEO.

Bexkmopnas zpaguxa ¢ Hnmepneme

Hu nns xoro He cekper — CerofHs, 4yToObl HE 3aTepsAThCS Ha IMPOCTOPax
Internet 1 mpuBiieys K ceOe BHUMaHWE TOJIb30BATENCH, HUKAK HENb3sd OOOWUTHCH
0e3 rpaduyeckoro odpopmienuss Web—ctpanuil u y3inoB. OgHako 3/7e€cCh Ha MyTH
pa3pabOTYMKOB BO3HUKAET Mpobsiema: Trpaduyeckue TexHoioruu st Web He
MOCIEBAIOT B CBOEM PAa3BUTUU 33 JPYTUMHU TEXHOJOTHUSMH, U BO3MOKHOCTH B
JTAHHO 001aCTH OCTAIOTCA BEChbMa OTPaHUYECHHBIMHU.

B camom gnene, nBa HauOornee MOMYJSPHBIX B HACTOSIIEE BpeMs
rpadguueckux ¢opmara Internet — GIF u JPEG - sBisAmoTCS yXe IOBOJBHO
crapbiMu. KoHeuHO, HEYyJaYHBIMHU Ha3BaTh UX HUKAK HENb3s, BeJlb caM (PaKT CTOJb
JUIMTEJIBHOTO MX CYLIECTBOBAaHUS — CBUAETEIBCTBO 3TOMY. HO, ¢ 1pyroi cTopoHsl,
BpSA JIW MOXHO IOCHOPUTH C TEM, YTO BO3MOKHOCTHM JaHHBIX (popmaTtoB He
OTBEYAIOT COBPEMEHHBIM TpeOoBaHusM B oOnactu rpaduku. Tak, dopmar GIF
MOJJIEP)KUBAET TOJBKO 256—OWTOBBIA IIBET, a B Clydae NMpuMeHeHus Qopmara
JPEG 1npu OonbInoi CTeNeHW CXaTUsl CYIIECTBEHHO CHI)KAETCS KaueCTBO
uzoopakenus. Kpome Ttoro, eme B 1995 1. BO3MOXKHOCTH CBOOOJIHOTO
ucnoins3oBanusa GIF okazanace moa Borpocom, korja kommnanuu Unisys, KOTOpOn
NPUHALJICKUT pEaTU30BaHHbIl B 3TOM (opmarte anroput™m cxatus LZW, u
CompuServe, paspaboTtaBuieid cam (popmar, coOpaauch B3UMaTh JUICH3UOHHbBIC
OTUHCIIEHUS C KaXKO MPOrpaMMBbl, HCTIOJIb3YIOLIEHN €ro.

B cnoxuBLIeiics cuTyallMH TpyIna HE3aBUCHUMBIX pa3pabOTUMKOB Internet
NpUHSAJIA pelieHue o paszpaboTke (opmara, KOTOpBIM COOTBETCTBOBAJ Obl WU
JaXke MPeBOCXOAUI 0 cBOUM BO3MOKHOCTAM GIF, HO ObuT MpU 3TOM MPOCTHIM B
CO3JJaHUU U TOJHOCTHIO MOOMIBHBIM. HoBBI dopmart nosmyuns HazBanue Portable
Network Graphics (PNG) u 6su1 0100pen koncopuuymom W3C B 1996 r.

®dopmat PNG nmoanepxuBaer 48—OUTOBBIC IIBETHBIE U 16—0WUTOBBIC YEPHO—
Oenple U300paKeHUS U oOecreunBaeT 0ojiee OBICTPYIO UX 3arpy3Ky, yeM ¢opmar
GIF. On Takke BKIIOYaeT B ceOsl HEMaJO JOIMOJIHUTENbHBIX BO3MOXXHOCTEH,
HanpuMep anbda—kaHaisl (alpha channel), mo3Bosstonye ycTaHaBIMBaTh YPOBEHb
IPO3PAYHOCTH JJIs1 KAXKJIOT0 MHUKCENa, U TaMMa—KOPPEeKLIUo. MexaHu3M CiKaTus
uzobpaxennss B PNG peamu3oBan Ha 0a3e (QUIBTPOB, TMO3BOJSIOLINX
ONTUMHU3UPOBATH JAHHBIE IIEpe] CKaThem, u anroputma LZ77, npumeHseMoro B
Z|P—-apxuBaropax.

Opnnako, HecMOTpsi Ha pan npeumyiiectB PNG moka He yaanoch cTaTh
peanbHoit anmpTepHatuBoil GIF u JPEG. BuHoil TomMy OBLIO OTCyTCTBHE
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MOJIJIEP)KKHA CO CTOPOHBI pa3paboTuymkoB Opaysepos. IIpaBma, Kk ceromHsmHeMy
JHIO B JIaHHOM HAMpaBJICHUH NPOU3OLUIN CYIIECTBEHHbIE CABUTHM: HAayuHas C
Internet Explorer 4.0 u Netscape Navigator 4.04 noanepxxkka PNG peanuzoBaHa
HEIMOCPEJICTBEHHO B Opoy3epax; [0 JTOro oHa oOecreuuBajach 3a CUeT
BCTpauBaeMbIX KOMIIOHEHTOB. [0 MHEHHIO psiia CHEIMaIMCTOB, BCKOPE MOXKHO
OKMJIaTh IIMPOKOTO paclpoCTpaHeHHs HOBOro @opmara (mocie MaccoBOTO
nepexo/ia MoJb30BaTeNIel Ha TIOCTIeTHUE BEPCHH MTOMYJISIPHBIX Opay3epoB).

Crnenyroum 1Mo MOMYJSIPHOCTH pacTpoBbIM (QopmaToM aisi Web MOXKHO
Ha3BaTh FlashPix, paspaborannsiii rpynmoi kommnanuii: Kodak, Hewlett—Packard,
Microsoft u Live Picture. On 6a3upyercs Ha npunimmnax JPEG-komnpeccun, HO
COJIEPIKUT PAJl YCOBEPIIEHCTBOBAHHM, KOTOPbIE MO3BOJIAIOT YMEHBIINUTH CTEIEHb
UCKaXeHUsT u300paxeHuil. OCHOBHOE MPEUMYLIECTBO JaHHOTO (opmara —
MHOTOYpOBHEBasi opranusanus (aiina. B Hauvane 3arpyxaercss u3oOpaxeHHE C
CaMbIM HHU3KHUM pa3pelieHHeM | BIOCIEACTBUM, IO Mepe HaJao0HOCTH,
nojJKauuBaeTcs Oosiee KadecTBEHHas Bepcus. Microsoft n3bpana Moaudukammio
3TOrO (pOopMarTa B Ka4eCTBE OCHOBBI JIJIsI CBOETO pacTpoBOro penakropa PhotoDraw
2000, Tak YTO B HEIAJEKOM OyaylieM CileAyeT OXHUAaTh TMOJJAEPKKUA €ro
opaysepom Internet Explorer.

WNuTtepecHoil pa3paboTkoil obnagaer komnanus Iterated Systems, xoTopas
co3nana cBoi ¢dopmaTr Ha ocHoBe (pakrtanbHOM kommpeccuu (Fractal Image
Format, FIF), a Ttaxxe BbIIyCTHJIa MpOrpaMMy MpeoOpa3oBaHUsi OCHOBHBIX
dopmaroB B FIF u mmarunel misg mpocMoTpa CKaThbiX MO (PpakTaabHOMY
aJITOPUTMY M300paKeHH B OCHOBHBIX Opay3epax.

K coxanenuto, @¢pakranpHas kommpeccus, kak u JPEG, wumeer
CYLIECTBEHHBI HENOCTATOK: COIJaCHO JTUM airoputMam, JUIsl aHajau3a
n300paxkeHue Tepes] cxKaThueM pa3OrBaeTCsl Ha OTAENIbHbIE OJIOKH, YTO 3aTPyIHSET
€ro TIOCTETICHHYIO MPOPHUCOBKY MpH 3arpy3ke ¢ Web—caiita.

Haubonee mnepcnekTuBHBIE — pacTpoBbie (OpMaThl, OCHOBAaHHBIE Ha
anroputmax wavelet—cxatus. B 3Toil obnactu Benyt pa3pabOTKU MPaKTHYECKU
BCE KOMIAHHWM, KOTOpBIE 3aHMMAIOTCA CoO3AaHHeM Tpaduyeckux (opmaros.
CambiM MHOTOOOEIIaeMbIM sBisieTcs, 6e3ycnoBHo, JPEG 2000. Paborta nag Hum
elle He 3aBeplIeHa, HO 3asBJICHHbBIC MMapaMeTphl BIIEUATIIAIOT: 256 KaHATOB 1IBETA,
YTO TO3BOJUT (opmary paboTaTh € JOOBIM IIBETOBBIM MPOCTPAHCTBOM U
NOJJIEP)KUBAaTh MHOXECTBO aib(pa—kaHanoB; BcrpauBanue [CC—npodunei;
HEOTpaHWYEHHOE ToJie NIl MeTajaHHbiX. Ho riiaBHOe mpeumyniecTBO wavelet—
TEXHOJIOTUM — MOTOKOBOCTh. Wavelet-moTok MO>XHO mpepBaTh B JII000€ Bpems,
IIPU ATOM U300paKeHHUE BCE PABHO BOCIIPOU3BOJUTCS, TOJIBKO KaueCTBO €ro Oyner
3aBUCETh OT KOJIMYECTBA 3arpy>KEHHBIX JIAHHBIX.

Komnanus AT&T pazpabortania u coOCTBeHHBIN opmaT Ha OCHOBE wavelet—
komnpeccud — DjVu. Ero rmaBHas 0ocOOEHHOCTh — paclo3HaBaHHME TEKCTa NpU
KOMIIPECCUU COAEPIKAILIUX €r0 U300paKeHUI U CKaThe OTNEIbHO rpauuecKoro u
TeKkcToBoro ciosi. [lo yTBepkAeHHIO KOMIAHHHM, OCHOBHBIM IpeAHa3HAUCHHUEM
sToro ¢opmara u siBsieTcs nmyodaukanus B Web ckaHHpOBaHHBIX JOKyMeHTOB. Ha
caiite AT&T mo agpecy djvu.research.att.com MOXHO TONY4YHTH OECIIIATHBIN
wiarud st npocmotrpa DjVu  —¢aiinoB, a Takke w1enyr OMOIMOTEKY,
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OITy0JINKOBAHHYIO B 3TOM (hopMare.

Kak Obl HM OBUTM XOpOIIM BBIIICTIEpEUHCICHHBIE (OpPMAThI, BCEX HX
o0BeIMHSIET OJIWH HEIOCTaTOK — pacTp. Hampumep, peann3oBaHHBIE C HX
MOMOIIBI0  M300pKEHUST  JIOBOJBHO CJIOXHO MOIU(MUIIMPOBATH M Jaxe
MacimTabupoBaTh. Kpome TOro, HECMOTpPS Ha MCMOJIB30BaHNE PA3TMYHBIX METO/IOB
CcKaThsg, OHM BCEe—TAaKM WMEIOT HEMalblii pa3Mmep, a CJeI0BaTeNbHO, U
OTHOCHUTEJIBLHO OOJIbIlIOe BpeMsi 3arpy3ku, uyto it Web-rpaduku sBisercs
0COOEHHO KPUTHYHBIM.

BekropHast rpaduka ocCHOBaHAa HE HAa XpaHCHHH WH(OOpPMAIMU O KaXIOM
MUKCelle, a Ha KOMaHJlax PUCOBAHUS JIMHUU W 3amojHeHus ¢opM. Mcmomsizyercs
OHa YK€ JIOBOJIbHO JJABHO, HO B OTJIMYKE OT TPAIUIIUOHHBIX 3aMKHYTHIX ()OPMATOB
BekTOpHBIE (opmaTel mis Web mocTpoeHbl Ha 0a3e OTKPBITHIX CTaHIAPTOB,
IJIaBHBIM 00pa3oM SI3BIKOB MApPKHPOBKH, B KOTOPBIX ISl OMPEIEICHUsI TETOB U
JIPYTUX DJIEMEHTOB NPHUMEHSETCS OOBIYHBIA TEKCT, YTO 3HAYUTEIBHO YIIPOIIACT
MaHUITYJIMPOBaHUE CBOMCTBaMHM H300pakeHuil. [IpemmyiiectBaMu BEKTOPHOMU
rpauKd Ha OCHOBE SI3LIKOB MapKUPOBKH SIBIISIIOTCS TaK)Ke BO3MOXXKHOCTH BBIOODa,
WHJICKCUPOBAHUS M TIOMCKA JJIEMEHTOB M300PKCHHSI M TIPUBS3KUA €€ K JIPYTUM
AJIEMEHTaM.

OnHako TOBOPUTH O MaCCOBOM BHEJPEHUU BEKTOPHOU rpaduku B Web moka
elle paHo, B MEPBYIO OUEPEIb N3—3a OTCYTCTBHSI €IUHOTO (popmara.

Haubonee pacnpocTpaHeHHBIM B JaHHBIA MOMEHT sBIsieTcs (opmar,
pa3paboranHbiii Kommanueit Macromedia, — Flash. biarogapsi cBouM yHUKaJIbHBIM
BO3MOXKHOCTSIM €ro TmocjienHsisi (TpeTbs) Bepcus OYeHb OBICTPO 3aBOEBala
nonyisipHocTh. Flash 3 momnepkuBaer anumarnuio mo keidpeitmam, mopduHr,
po3payuHble OOBEKTHI, THIEPCCHUIKK, BCTPAaWBAaHUE 3BYKOBBIX M BHUICO(AIIoB.
CpeacTBa mjis €ro CO3/aHUS JOCTAaTOYHO TMPOCTHI B IMOJB30BAHWUU, XOPOIIIO
JOKYMEHTHUPOBAHBI, TUTATUHBI I MPOCMOTpa PacIpOCTPaHSIOTCS OecIiaTHoO, a
pa3Mep BBIXOJIHBIX (ailioB KpaitHe Madl.

Ho Bce ero mnpeumyiiecTBa, K COXaJICHHIO, OJEKHYT TMEpel OJHUM
CIMHCTBEHHBIM HEIOCTATKOM, KOTOPBIA 3acTaBmi Macromedia OTKa3aTbCA OT
nanpHEHe pa3paboTku ¢opmara. ITOT HENOCTATOK — 3aKPBITOCTh, BEAb (haiii
Flash — nBowunwnii. Takum o00pa3oMm, €ro MOXHO pPEIAKTHPOBATh TOJHKO B
cnenuanpbHoi  mporpamme. [losToMy B mocnemHee BpeMsi  pa3MYHBIMU
KOMIAHUSAMHU U OPTaHU3AMMSIMH TPEIJIOKEH LEbId P SI3BIKOBBIX (hOpMaToB, u
KOKIBIH W3 HHUX MPETEHIyeT Ha pOJIb €IWHOT0 CTaHaapTra. B dmcimo Takumx
dbopmatoB BxoaaT Web Schematics, DrawML, PGML u VML.

Web Schematics npeacraBisier co00i SI3bIK THIEPTEKCTOBONH MapKHUPOBKHU
JUIS CO3MIaHusl depTekel u auarpamMm. Ero pa3pa®oT4vKu MOMBITATUCH CO3AATh
aHasor (YHKIUH pUCOBAHUS, HCIONIB3yeMbIX B 0a30BbIX TpaUUECKUX CPEACTBAX
CHUCTEM BOCHPOM3BEACHUS JIOKYMEHTOB, TakmX, Kak Adobe FrameMaker u
Microsoft Word. Jlanubiii ¢dopmaT uUCHONB3yeT MOJICIA pPEHACPUHTA U
npencrasienniit HTML u CSS1.

4.8. Penaktupyemasi ABymMepHasi rpaguka njsi UarepHera

Microsoft, Hewlett—-Packard u Tpu ¢dupmbl, cnenuaim3upyromuecs B

52



obmactu 1O, mpeacraBunm Ha paccmorpeHue koHcoprmyma World Wide Web
CTaHAapT,  NpeJHAa3HAYeHHBIA  JUIsi  peaju3allid  BBICOKOKAYECTBEHHOMU
pelakTUPYEeMOM IByMEpPHOU BEeKTOpHOU rpaduku B UHTEepHETE.

C momomiplo si3bika BekTOopHOM pasMetku (Vector Markup Language —
VML) Web-nu3atinepsl cMoryT 0e3 Tpyaa pelakKTHpOBaTh, BBIPE3aTh U BCTABIIATH
BEKTOpHbIE M300pakeHHs] B MPHUKJIAAHbIE MporpaMmbl. Takas BO3MOKHOCTb, MO
MHeHuto CtuBa CkienoBuua, MEHEIKepa Mo MpoayKTaM KommaHuu Microsoft,
Ype3BbIYAITHO HYKHA MOJIb30BATEIISIM.

B oTimuume ot pactpoBoii rpaduku, mpeacTaBisioneid co0oil n3o00pakeHus,
oOpa3oBaHHbIE MAaTPULIAMU IHKCEJIOB, BEKTOPHbIE H300paXEHUS COCTOST W3
JIMHUH, KBaJIPATOB U JIPYTUX TEOMETPHUIECKUX OOHEKTOB.

Jlo cux Top JKENaroluM JOMOJHUTh CBOM Web—CTpaHUIbI BEKTOPHOM
rpaguKoi MPUXOIWIOCH MOJIb30BaThCs (hOpMaTaMH PACTPOBBIX H300paKCHHI,
takux, kak GIF, JPEG u PNG. OnHako yMEHbIINTD UM YBEIUYUTH UX Pa3MeEpHI,
JaXKe pacluupsisi WIKM CKUMasi OKHO Opay3epa, He yJ1aBaJloCh.

bnaronaps VML guzaiinepsl Web—y3710B CMOTYT HM3MEHSTH MaclTad
BEKTOPHBIX U300pakeHnil Ha Web—cTpaHulax u 3arpyxath rpaduKy 3HAaUUTEIHHO
ObIcTpee, yeM M300paKeHUs B paCTpOBOM (opmare.

«Bce oT4asHHO HYXXJIalOTCS B BEKTOpPHOM rpaduueckom dopmare, — ckazal
CknenoBuu. — OH necTBUTENBbHO HeoOxoauMm. IIporpamMmuctei, padoTaromue c
BEKTOPHOI rpaduKoil, MpUIyMBIBAIN XUTPBIE TPUEMbI U COXPAHSUIA U300paKEeHUs
B pacTpoBoM (opmate, uToObl 00pabaThIBaTh UX AOHKHBIM 00pa3oM».

®dopmar VML nosiBuics Ha 6a3e s3pika Extensible Markup Language (XML
— pacumpsieMblii sI3bIK pa3MmeTku), ngonouswomero HTML. Web—auzaiineps
HOJIyYMJIM B CBOE pacnopsbkeHue 0ojiee TMOKU MHCTPYMEHT, KOTOPbIil TO3BOJISET
C03/1aBaTh COOCTBEHHBIE TEI'H, COOOIIAIOT MPEICTABUTENN KOMITAHUH.

Bwmecte ¢ Microsoft u HP B xoHcopunym W3C ¢ npenioxeHueM NpUHSThH
craanapt VML o6patunucs kommanuu AutoDesk, Macromedia u Visio Corp.

OHu 1aHUpyIOT B OyAylIEM BbIITYCKaTh IPOIYKTHI, Hcnonb3ytomue VML,

Hanpumep, Microsoft HamepeHa npenycCMOTPETh BO3MOKHOCTh pPalOTHI C
VML B Opaysepe Microsoft Explorer, omepammonnoit cucreme Windows u
ouepearoi Bepcuu Microsoft Office, 3asBun CxiaenoBud.

Oto obecneunt B3aumojeicTBue oducHoro IO u mporpamm ams
MPOCKTUPOBAHUS U YUEPUCHHUS.

B Hacrosimee BpeMs KOMIIAaHUM HCIOJIB3YIOT JUIsi pabOThl ¢ BEKTOPHOM
rpaduKoil pa3MyHbIe CTAHIAPTHI.

Hamnpumep, ¢dupma Macromedia ucnonb3yer B CBOEM HHCTPYMEHTAIbHOM
nakeTe BeKTOpHOU rpaduku U anuManuu Flash coGcTBeHHBIN (opmaT BeKTOpHOM
rpaduku nox HazBanuemM SWEF. Kommanus Autodesk B makere AutoCAD
ucnosb3yet popmar DWF.

Kpome Ttoro, Omaromaps VML mnonp3oBaTenn CMOTYT OTKpbIBaTh U
penakTUpOBaTh HM300pa)KeHHs, UCHoib3ys ais 3toro maker Office win B BuUze
HTML-@aiina 6e3 notepu kauecTBa, 3asBui CKIEIOBHY.
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4.9. CpeacrBa Il CO3AaHUSI BEKTOPHBIX H300paKeHHil

B mHactodiiee BpeMs CO31aHO MHOXKECTBO TAKETOB WJUIFOCTPATHUBHOM
rpaduky, KOTOpBIE COJAEpX AT MPOCThie B MPUMEHEHHH, Pa3BUTbIE M MOIIHBIC
MHCTPYMEHTAJIbHBIE CpPEJICTBA BEKTOPHOW rpauku, MpeAHa3HAYEHHOM Kak s
MOATOTOBKY MaTEpHAJIOB K Me€YaT, TaK U JJId Co3/laHus cTpaHul] B IuTepHerTe.

[lakeTbl BEKTOPHOW WJIM WJUIIOCTPATUBHON TpadUKu BCErJa OCHOBBIBAIKCH
Ha OOBCKTHO—OPHUCHTUPOBAHHOM TIOJIXOJIC, ITO3BOJISIOIIEM PHCOBATh KOHTYPBI
00OBEKTOB, a 3aTeM 3aKpaIINBaTh UX WU 3aMOJTHATH y30PaMH.

B Microsoft Office mnpemycmMoTpeHa IuHEWKa 3aJaHWil, CcolepKaras
MHO>KECTBO BapUaHTOB BBIOOpA JIJISl CO3/IaHUS PUCYHKOB, JIOTOTUIIOB M TEKCTA MPU
paboTre ¢ pasHBIMH TpWIOKeHUsMU, a ranepes WordArt mnpegocraBiser
WHTEPECHBbIC W I[BETHHIE CTWJIM TEKCTa, KOTOPHIMH MOKHO TIOJIb30BAaThCS IS
3aroJI0BKOB WIH SIPJIBIKOB.

PenakTopsl BEKTOpHOM rpaduku:

Corel Draw

[Taker CorelDraw Bcerja npou3BOAUT CUJIbHOE BIleyaTiieHHE. B KoMIiekT
¢upma Corel BriIrOUMIA MHOKECTBO Iporpamm, B ToMm umciie Corel Photo—Paint.
HoBblil makeT pacrnosaraer 6€CCIOPHO CaMbIM MOIIHBIM MHCTPYMEHTApUEM CPEln
BCEX IporpamMm 0030pa, a MpU ATOM IO CPAaBHEHHUIO C NpeablAylled Bepcuen
uHTepdeiic crag Tpolle, a WHCTPYMCHTAJIBHBIC CPEACTBA PHUCOBAHUS U
peIaKTUPOBaHUS y3J10B — OoJiee THOKUMU. OTHAKO YTO KacaeTcs HOBBIX (DYHKIIHM,
B YAaCTHOCTH TOATOTOBKM myoOsmkaruit ;uist Web, To 3mece CorelDraw  ycrymaer
CorelXara.

Adobe Illustrator

Corel Xara

CorelXara — ciayxutr B TepByIO oOdYepeab Ui CO3/[aHUS TPapuuecKoro
M300paKEeHMsI Ha CTPAHMUIIE 32 OJIUH pa3 U GopMUpPOBaHUS OJOKa TEKCTa 32 OJUH
pa3. Ilporpamma mMO3BOJISIET BBINOJHATH C  PUCYHKAMH, TPAIUEHTHBIM
3aMoJHEHUEM, U300pKCHUSIMU U TUANIO3UTUBAMH TaKUE€ JIEUCTBHS, O KOTOPBIX BbI
Moriu Toibko MeutaTh. XoTs Corel pexnamupyer CorelXara kak ONOJIHEHUE K
CorelDraw 7 nns co3nanust rpaduku Web, mo cymiecTBy Osarojapsi BHICOKOU
IIPOU3BOIMTEIILHOCTH, CpeICcTBaM isg padoTel ¢ Web m crnenuann3upoBaHHOMY
nacrpyMmentaputo CorelXara mpeBocxoaut CorelDraw Bo MHOTHX OTHOIIICHHSX.
brnaromapsi BO3MOXXHOCTAM MacIITaOMpPOBAaHUS BEKTOPHOU TpapUKU U TEKCTypam
pPacTpOBBIX U300PAKEHUI TBYMEPHbIE 00BbEKThI HAUMHAIOT BCEe OOJiee HAaIIOMUHATH
TpEXMEpHBIE.

Canvas

[TerTasice 0OBENMHUTH BO3MOXXHOCTH PHCOBAHHS, CO3JaHUS PACTPOBBIX
M300pKECHUIA, PEAAKTUPOBAHUS U BEPCTKU CTPAHUI] B OJHOU Mporpamme, hupma
Deneba  Systems  pazpaborana mnaker Canvas, KOTOpbIA, peaau3ys
MHOTOYHUCJICHHbIE (DYHKIMH, HU OJHY U3 HUX HE MOXKET BBIIIOJIHUTH O0€3YyIPEYHO.

Canvas, npu Bcex YECTOJIOOMBBIX 3aMBbICIIaX €ro pa3pabOTYMKOB, HE MOXKET
CUMTAThCS TOJIHOIEHHBIM MAaKeTOM WLIIOCTpaTUBHOM Tpaduku. UM xors
yTBepkaaercs, uro Canvas oObequHseT B ceO0e MHOXKECTBO BO3MOXKHOCTEH, Ha
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caMOM JieJie BaM YK€ B CaMOM Hauajie MmoTpeOyeTcsi BHIOpaTh TUI JOKYMEHTa,
KOTOPBIN Bbl COOMPAETECHh CO3/1aBaTh.

BaxxHbIM MpeuMylIecTBOM IMpOrpaMM BEKTOPHOW TrpaduKu  SIBISETCS
pa3BUTHIE CPEACTBA MHTErPALlUM M300PAKEHUM U TEKCTa, €IMHBINA MOJIX0l K HHUM.
[TosToMy mporpamMMbl BEKTOpHOM TpaduKu HE3aMEHUMBI B 00JIaCTH JH3aiiHa,
TEXHUYECKOTO PHUCOBAHMS, ISl UYEPTEKHO-TpaPUuecKux U OQGOPMHUTEIbCKUX
pabor.

4.10. PacTpoBasi u BekTOpHas rpaguka

Taxum o0pa3om, BBIOOp pacTpoBOro WM BEKTOPHOTO (popmara 3aBUCHUT OT
nene u 3amad pabotel ¢ u3oOpaxkenueMm. Ecniu HyxHa ¢doTorpaduueckas
TOYHOCTH IIBETONEPENayl, TO NPEANOYTHTENbHEe pacTp. JloroTumsl, cXeMsl,
AJIeMEHTHI opopMIIeHUST YI00HEE TTPEACTABIATh B BEKTOpHOM (opmare. [ToHsITHO,
YTO W B PacTpOBOM M B BEKTOPHOM IpeJCTaBlieHUU Tpaduka (KaKk M TEKCT)
BBIBOJIATCS HA 9KpaH MOHUTOpPA WM MEYaTHOE YCTPONUCTBO B BHJIE COBOKYITHOCTHU
touek. B HTepHEeTE rpadmka mpeacTaBiseTcss B OTHOM U3 pacTPOBBIX (OPMATOB,

MOHMMaeMbIX Opoy3epamu 6€3 yCTaHOBKU JOMOTHUTENbHBIX Monynel — GIF, JPG,
PNG.

Pucynox 18 - [Ipumep BEKTOPHOTO U PaCTPOBOTO U300pAKECHUS

bes JOTIOJIHUTEIBHBIX IUTaTUHOB (tonoaHeHUiA) HauboJee
pacrnpocTpaHeHHbIe OpOy3ephl MIOHUMAIOT TOJIBKO pacTpoBbie opmatel — .gif, .jpg
u .png (mociaegHuUM TOKa Majgo pacrpocTtpaHeH). Ha mepBwlif B3I,
UCIIOJIb30BAaHUE BEKTOPHBIX PEJAKTOPOB CTAHOBUTCS HEaKTyalbHbIM. (OIHAKO
OOJBIIMHCTBO TaKUX pPEJAKTOPOB OOeCleyuBaOT JKcnopT B .gif umm .Jjpg ¢
BbIOMpaeMbIM Bamm pazpemieHueM. A pHCOBATh HAYMHAKOIINM XYIOKHUKAM
IpoIlle MMEHHO B BEKTOPHBIX CpeAax — €CIM pyKa ApOTHYJIa W JHHHS TOIUIa He
Tyla, TNOJYYUBIIMICS 3JEMEHT Jerko penakrupyercsa. Ilpu pucoBanue B
pacTpoBOM pexkrMe Bbl puckyeTe HemonpaBUMO UCIIOPTUTH (DOH.

N3—3a onucaHHBIX BbIllIe OCOOCHHOCTEH MpeAcTaBIeHUs] N300pakeHus, AJis
KaXXJ0ro THUMa MPUXOAUTCA UCIOJIb30BaTh OTAENbHBIN Ipaduyeckuil pegakTop —
pacTpoBbIi WM BEKTOPHBIA. Pasymeercs, y HUX e€CTb 0OIIME 4YepThl —
BO3MOXKHOCTh OTKpbIBaTh M COXpaHATh (ailiabl B pa3IuyHbIX (opMaTax,
UCIIOJIb30BaHUE MHCTPYMEHTOB C OJJMHAKOBBIMM Ha3BaHUSAMHU (KapaHjall, Iepo U
T.A.) WM (QYHKUUAMH (BBIJIEICHUE, NEpPEMENICHHE, MaclITadupoBaHUE U T.1.),
BBIOWpaTh HYXHBIM 1BET WU OTTCHOK... (OJHAKO MPHHIMIBI pean3aluu
MPOIIECCOB PUCOBAHUSA W PEJAKTUPOBAHUS PA3IMUHBI U OOYCIOBJICHBI MPUPOION
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COOTBeTCTBYMOIIEro Qgopmara. Tak, ecnmu B pacTpOBBIX PENAKTOPAaxX TOBOPST O
BbIIEJICHUM OOBEKTa, TO MMEIOT B BUJY COBOKYIHOCTh TOYEK B BHJE 00JacTu
cnoxHoi (opmbl. Ilponecc BbIAENEHHS OYEHb YACTO SBIAETCA TPYAOEMKOW U
KPOTIOTJIUBOM paboToM. ITpu MEPEMEIIEHUUT TaKOTr' 0 BBIJICJICHUS
HOSIBIIIETCA«ABIPKa». B BEKTOPHOM k€ penakrope OOBEKT HPEACTABISAET
COBOKYITHOCTh TI'pa)MuUecKUX NPUMUTHUBOB M [UIsl €0 BBIAEIEHUS JOCTAaTOYHO
BBIOPATh MBIIIKON KaX bl U3 HUX. A €CJM 3TU NPUMUTHUBBI ObLIIN CTPYIIUPOBAHBI
COOTBETCTBYIOIIEH KOMaH/I0M, TO IOCTATOUYHO «IIEIKHYThY» OJHUH Pa3 B JHO00H U3
TOYEK CrpyHHUpoBaHHOTO 0ObekTa. llepeMeneHre BBIACIEHHOTO OOBEKTa
oOHa)KaeT HUKEJIEeKAIIUE FIEMEHTHI.

TEMA Ne 5. TPEXMEPHAS 'PA®UKA

5.1. OcHOBHBIE MOHATHSA TPeXMePHOi rpaduku

TpexmepHas rpaduka Halula MUPOKOE MPUMEHEHUE B TaKUX 00JacTsIX, KaK
Hay4yHbIE pacuersl, UH)XEHEPHOE POEKTUPOBAHUE, KOMIIBIOTEPHOE
MOIeTMpOBaHUE (HU3HUUECKUX OOHEKTOB.

JIns  co3maHust  peaqMCTUYHOM — MoJieid  O0BbeKTa  MCIHOJB3YIOTCS
reOMeTpHUECKHe MPUMHUTHUBHI (KyO, map, KOHYC U TIp.) U TIaJIKHe, TaK Ha3bIBAEMbIC
CIJIalilHOBbIE MOBEPXHOCTH. B MOBEPXHOCTH OMpEENIeTCs PACTIONOKCHHON B
IIPOCTPAHCTBE CETKOM ONOPHBIX ToueK. KakIol TOYKE NpPUCBAWBAETCS
KOA(PUIIMEHT, BEIUMUYMHA KOTOPOTO OMpENesseT CTENeHb €€ BIWSHUSA Ha YacTb
MOBEPXHOCTH, IPOXOAsAIIeH BOMU3M Toukd. OT B3aMMHOTO PACTIONIONKESHHS TOUYEK U
BETTUYMHBI KOADPHUITMEHTOB 3aBUCUT (POpPMA U TIIAJKOCTh TOBEPXHOCTH B IIEJIOM.

Hedbopmanusi oObekTa oOecreynBaeTcs IepeMenieHueM KOHTPOJIbHBIX
TOUEK, pAacloJOXKEeHHbIX BOMM3U. Kaxxaas KOHTpoJbHAs TOYKa CBfA3aHa C
OV KaMIIMMU OMOPHBIMU TOYKAMHU, CTENEHb €€ BIMSHUS HAa HUX OIpEAeIsercs
ylajJeHHOCThI0. Jlpyroit MeTo Ha3bIBalOT ceTkou nedopmannu. Bokpyr oObekra
WIM €r0 YacTH pPa3MEILIaeTcsl TPEeXMEpHas CeTKa, MepeMelleHUe JI000H TOuKu
KOTOPOM BBI3BIBAET YIPYTYIO AeopMaliio Kak caMoil CeTKH, TaK U OKPYKEHHOT'O
00BeKTA.

Eme omnuM crmocoGoM MOCTpOCHHS] OOBEKTOB W3 MPUMHUTHBOB CIY>KUT
TBEPAOTENbHOE MojaenupoBanue. OOBEKTHl MPEACTABICHBI TBEPIbIMU TEJIaMH,
KOTOpBIE TPHU B3aUMOJCHCTBUU C JPYTMMH TeJaMU pPa3IMYHBIMH Croco0aMu
(oObenuHEHWE, BBIYMTAHHUE, CIUSHAE W Jp.) NPETEPHeBAIOT HEOOXOIUMYIO
TpaHChHOPMAIIHIO.

Bce mHOroo6pasue CBOMCTB B KOMITBIOTEPHOM MOJICIMPOBAHUU CBOJUTCS K
BU3YyalIM3allMM MOBEPXHOCTU, TO €CTh K pacueTy KoddduimeHTa mpo3payHOCTH
MOBEPXHOCTU M yrila MpeJoOMIICHMs] Jydyeld CBeTa Ha TpaHMIle Marepuaia u
OKpy»Karomiero mpoctpaHcTBa. (CBOHCTBa TOBEPXHOCTH  ONMUCHIBAIOTCS B
CO3/]aBa€MbIX MAaCCHUBaX TEKCTYp, B KOTOPBIX COJEp)KATCsl JaHHBIE O CTENEHU
MPO3PAYHOCTH MaTepuana, Ko3p(GUUUEeHTe TPEIOMIICHUS, IIBETE B KaXKJIO0U TOUKE,
1BeTe 0JMKa, €ro MUPUHE U PE3KOCTHU U AP.
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[Tocne 3aBepuieHHMs KOHCTPYUPOBaHUS M BHU3yalIM3allMd  OOBEKTa
MPUCTYNAIOT €ro "OXUBIECHUIO", T.€. 3aJaHUI0 [APAMETPOB JBUKECHHS.
KommbroTepHas aHumaiust 6a3upyercst Ha KJIFOYEeBbIX KaJipax.

[IpuMeHeHre CIIOKHBIX MATEMAaTHUYECKUX MOJIENIEH MO3BOJIIET UMUTHPOBATD
pasznuuHblie (pusmdeckue 3PGEKTh: B3PHIBbI, J0X]b, CHET, OTOHb, JIbIM, TYMaH H
Ap.

OCHOBHYIO JIOJII0 PbIHKA MPOTPAMMHBIX CPEACTB OOpaOOTKU TpEeXMEpPHOM
rpaduku 3anuMarot Tpu nakera: 3D Studio Max ¢upmsr Kinetix; Softimage 3D
komranuu ~ Microsoft; Maya, pa3paboTaHHass KOHCOPIIMYMOM HW3BECTHBIX
kommanuii (Alias, Wavefront, TDI). Ha cerogusmmmuii nenr Maya siBhsiercs
HanOoJiee TMEpeNIOBBIM ITAKETOM B KJIACCE CPEJCTB CO3JaHHS M O0pabOTKH
TpeXMEpHOU TpadUKu AJis IEPCOHATBHBIX KOMITBIOTEPOB.

TpexmepHas rpaduka Haluia MUPOKOE MPUMEHEHHE B TAKUX 00JIACTAX, KaK
Hay4YHBIC pacueTsl, WHXXEHEPHOE MIPOEKTUPOBAHMUE, KOMIIBIOTEPHOE
MojeupoBaHue (Qusnueckux o0BekToB (puc. 3). B kauectBe mpuMepa
paccMOTpuM HauOojee CI0XHBIA BAapUaHT TPEXMEPHOTO MOJACIUPOBAHUS —
CO3JaH1e MOJBUKHOTO N300paKEHUSI pEaTbHOr0 (PU3MUECKOro Tea.

B ynpoieHHOM BuUIE Ji1 OPOCTPAHCTBEHHOI'O MOJEIUPOBAHUS OOBEKTA
Tpedyercs:

~ CHOPOEKTUPOBATh M CO3/aTh BUPTYaJbHBIA Kapkac (‘‘ckener’) o0BbeKTa,
HanOoJIee TTOJTHO COOTBETCTBYIONIUNA €T0 peaabHOU GopMme;

~ CIPOEKTUPOBATh M CO3/aTh BUPTYaJIbHBIE MAaT€pUaAJbl, IO (HU3MUECCKUM
CBOMCTBaM BU3yaJIU3allMU NTOXOXKUE HA PEaJIbHBIC;

- MPUCBOUTH MaTepUalbl Pa3IMYHBIM YACTSIM MOBEPXHOCTH OOBEKTa (Ha
1po(hecCHOHATTEHOM XKaproHe — “‘CIIPOEKTHUPOBATh TEKCTYPHI HA 0OBEKT”);

- HacTpoWTh (MBUYECKUE IMapaMeTphl MPOCTPAHCTBA, B KOTOPOM OyIeT
JEeNCTBOBAaTh OOBEKT, — 3aJaTh OCBEIEHHUE, IPABUTAIMIO, CBOMCTBA aTMocdepsl,
CBOMCTBA B3aUMOJICUCTBYIOIINX OOBEKTOB U MOBEPXHOCTEH;

- 3a/1aTh TPAEKTOPHUH JIBHXKEHHSI OOBEKTOB;

~ paccuMTaTh Pe3yJIbTUPYIOIIYIO MTOCIEI0BATETLHOCTh KaJPOB;

~ HaJIO)KUTh TOBEPXHOCTHBIE A(P(EeKThl Ha HWTOTOBBIA aHUMAIIMOHHBIN
POJIUK.

JUiss  co3maHMsl  pealMCTUYHOM  Mojenu  o0beKTa  HCHOJb3YIOT
T€OMETPUYECKUE MPUMUTHUBHI (MPSAMOYTOIBHUK, KyO, Iap, KOHYC W TPOYHE) U
IVIaJIKUE, TaK Ha3bIBa€MbIE CHIAlHOGble nosepxHocmu. B mociegHem citydae
OPUMEHSIOT 4Yallle BCEro METOJ| OuKyOuueckux payuoHaivmvlx B-cnnatinoé ma
HepasHomepHoti cemke (NURBS). Buja moBepXHOCTH MNpU 3TOM OMNPEACIAETCS
PACIONIOKEHHON B TIPOCTPAHCTBE CETKOM OMOPHBIX TodeK. Kaxaonm Touke
npucBanBaeTcss KOd(O(PUIIMEHT, BEIWYMHA KOTOPOTO ONpENENseT CTENeHb ee
BJIMSIHUS HA 4YacTh IMOBEPXHOCTH, MPOXOIsiier BOMM3M Toykh. OT B3aUMHOIO
pacloyIOKEHUsI TOYEK M BEJIUMYMHBI KO3(PQPUUIMEHTOB 3aBUCUT (popMa H
“IIIaIKOCTh” TIOBEPXHOCTH B LIEJIOM.

[Tocne dopmupoBanus “ckenera” 00BEKTa HEOOXOAUMO TMOKPBITH €ro
MOBEPXHOCTh Marepuajiamu. Bce MHoroo0Opasue CBOHCTB B KOMITBIOTEPHOM
MOJICJIUPOBAaHUN CBOJUTCA K BHU3yaJM3allMM TMMOBEPXHOCTH, TO €CTh K pacyeTy
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K03 duIMeHTa TPO3PAYHOCTH TOBEPXHOCTH U yIiia MPEIOMIICHHUS JTyuel CBeTa Ha
rpaHulle MaTepuaia U OKpYy>Karollero NpocTpaHCTRa.

3akpacka MoBepxXHOCTel ocymiecTBisieTcss Metogamu ['ypo (Gouraud) wmu
®omnra (Phong). B mepBom ciydae nBEeT IPUMHUTHBA PACCUNUTHIBACTCS JIMIIDL B €TO
BEpIIMHAX, a 3aTe€M JMHEHHO HWHTEPIOJUPYETCS MO MOBEpXHOCTU. Bo BTOpOM
Clly4ae CTPOMTCS HOpMallb K OOBEKTY B II€JIOM, €€ BEKTOpP MHTEPIIOJIHUPYETCS IO
MOBEPXHOCTH COCTABIISIONINX TPUMUTHBOB U OCBEIICHHE PACCUUTHIBACTCS MJIs
KaXJ0N TOUKH.

CeT, yxoAsumii C TMOBEPXHOCTH B KOHKPETHOM TOYKE B CTOPOHY
HaOIOaTeNsd, MPEJACTaBIsAeT CO0OM CyMMy KOMIIOHEHTOB, YMHOXKEHHBIX Ha
KO3 PUIMEHT, CBA3aHHBIN ¢ MATEPHAIOM U IBETOM MTOBEPXHOCTHU B JJAHHOU TOYKE.
K TakoBBIM KOMIIOHEHTaM OTHOCSITCSI:

- CBeT, MpHUIIEIIIMA C O0OpaTHOW CTOPOHBI MOBEPXHOCTH, TO €CTb
npesiomiieHHbIN cBeT (Refracted);

- CBET, paBHOMEPHO paccenBaemblii moBepxHocThio (Diffuse);

- 3epkayibHO oTpakeHHBIN cBeT (Reflected);

- OJUKH, TO €CTh OTPAYKEHHBINA CBET UCTOYHUKOB (Specular);

- coOctBeHHOoe cBeueHne nopepxHoctH (Self [llumination).

Creyrolum 3TanoM sIBJISIETCS HaJToKeHue (“TIpOeKTUPOBaHKE”) TEKCTYp Ha
ompeJieJICeHHbIE YYaCTKU Kapkaca oObekTa. [Ipu 3ToOM HE0OXOAMMO YYUTHIBATh MX
B3aMMHOE BIIMSHUE Ha TPaHHIAX NPUMHUTHBOB. [IpoekTHpoBaHMEe MaTepuaioB Ha
00BEKT — 3aJaya TPYAHO QopManu3yeMas, OHa CPOJHU XYJ0KECTBEHHOMY
mpoieccy ¥ TpedyeT OT HCIOTHUTENST XOTS Obl MHUHUMAIBHBIX TBOPUYECKHUX
CIOCOOHOCTEH.

[Tocne 3aBepreHUs KOHCTPYUPOBAHUS W  BH3yalIn3aluu  00bBEKTa
OPUCTYIMAIOT K €ro ‘“0KUBJICHUIO”, TO €CTh 3aJaHUI0 TapaMETPOB JBUIKEHUS.
KomneiorepHas anumanusi 0a3upyeTrcs Ha KIIOYEBBIX Kaapax. B mepBom kaipe
OOBEKT BBICTABIIAETCS B MCXOJHOE TMOJokeHue. Yepe3 omnpeaeneHHbI
IIPOMEKYTOK (HampuMep, B BOCBbMOM KaJipe) 3aJaeTcsi HOBOE MOJIOKEHUE 00bEKTa
U TaK Jajgee M0 KOHEYHOTO ToJiokeHHus. [IpomexxyTouHble 3HAYCHHs BBIYUCIISCT
nporpaMma Mo CHelHuaIbHOMYy anroputMmy. [Ipu 3TOM MPOUCXOTUT HE MPOCTO
JUHEWHAs anmpoKCHMAIus, a TUIABHOE W3MEHEHHE TOJOXKEHHS OMOPHBIX TOYEK
00BEKTa B COOTBETCTBHH C 33JJaHHBIMU yCIOBUSIMHU.

OTU yCIOBUS OIpPENEsAIOTCs uepapxueid o0ObeKTOB (TO €CTh 3aKOHAMHM HX
B3aMMOJICUCTBUSL MEXAYy CO0O0I), pa3pelIeHHbIMU IUIOCKOCTSIMU  JIBUYKEHUS,
IPEJICIIbHBIMU YIJIaMU IOBOPOTOB, BEJIMYMHAMU YCKOPEHHUM U CKOpOCTer. Takou
MOJXO/ HA3bIBAIOT METOJOM UHBEPCHOU KuHemamuku osudicerus. OH XOpOIIO
paboTaet mpu MOJECTUPOBAHUN MEXAaHUYECKUX YCTPOUCTB. B ciiydae ¢ umuranmeit
KUBBIX OOBEKTOB HCIOJIb3YIOT TaK Ha3bIBaeMble cKelemuble modeiu. TO eCTb,
co3fgaeTcs HEKWH KapKac, TIOJBWDKHBIH B TOYKaX, XapaKTePHBIX IS
MOJIETTUPYeMOro O00BbeKkTa. JIBI)KEHHS TOYEK MPOCUYUTHIBAIOTCS MPEIBIIYIIAM
METOJIOM. 3aTeéM Ha KapKac HakIaJabIBacTcsl 000J0YKa, COCTOosIas U3
CMOJICTTMPOBAHHBIX TIOBEPXHOCTEH, Ml KOTOPHIX Kapkac sBisieTcss Habopom
KOHTPOJIbHBIX TOYEK, TO €CTh CO3MACTCS KapKacHas moodenv. KapkacHas MOJIenb
BU3YaIM3yeTCs HAJOXEHHUEM TIOBEPXHOCTHBIX TEKCTYp C YYE€TOM YCJIOBHU
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ocBelieHus. B xone nepemenienust 00beKTa MOTy4YaeTcsl BECbMa MpaBIoNo00Hast
UMUTALMS TBUKEHUN KUBBIX CYIIECTB.

Hauboniee coBepiieHHbI METOJ] aHUMALMM 3aKJIIOYaeTcs B (UKCALUU
peanbHBIX JBMXKEHUM (pusndyeckoro oobekra. Hanmpumep, Ha yenoBeKe 3aKperisioT
B KOHTPOJIBHBIX TOYKAaX SIPKUE UCTOYHUKHU CBETA U CHUMAIOT 33JaHHOE JBUKEHUE
Ha BUJEO- WJIM KUHOIUIEHKY. 3aT€M KOOpPJMHATHI TOYEK IO Kajpam IMEepPEeBOASAT C
IUICHKH B KOMIBIOTEpP M TMPHUCBAWBAIOT COOTBETCTBYIOLIUM OIOPHBIM TOYKaM
KapkacHOW Mojaenu. B pesynbrare [BIKEHHUS HUMHTHPYEMOTO OOBEKTa
MPAKTUYECKA HEOTIIMYMUMBI OT KUBOTO MTPOTOTHUTIA.

[Ipouecc pacuera peaJiMCTUYHBIX H300paKEHUN HA3BIBAIOT pPEeHOEpUH2SOM
(Bu3yanu3anuei). bolbIIMHCTBO COBPEMEHHBIX MPOTpaMM PEHIEPUHTa OCHOBAHBI
Ha Memoode obpamHol mpaccuposku ayuei (Backway Ray Tracing). [lpumenenue
CJIOKHBIX MAaTeMAaTUYECKHX MOJEINICH MO3BOJISIET UMUTUPOBATh Takue (hu3ndeckre
3¢ (deKThI, KaKk B3pBIBBI, 10K/lb, OTOHb, JbIM, TyMaH. [1o 3aBepiieHun peHaepuHTa
KOMIBIOTEPHYIO ~ TPEXMEPHYI0  aHHMallMi0  HMCHOJB3YIOT 700  Kak
CaMOCTOSITENIbHBIN MPOIYKT, JTUOO B KauecTBE OTIEIbHBIX YACTEH WM KaJapoB
TOTOBOTO MPOJIYKTA.

OcoOyro 00acTb TPEXMEPHOIO MOJIECIUPOBAHUA B PEXKUME PEATBHOIO
BPEMEHH COCTAaBISIOT TPEHAXKEPHhl TEXHUUYECKUX CPEICTB — aBTOMOOWIIEH, CYOB,
JeTaTebHBIX M KOCMHYECKHX ammaparoB. B HHX He0o0XoauMO OYEeHb TOYHO
pean30BbIBaTh TEXHUUYECKHE MapaMeTpbl OOBEKTOB M CBOMCTBA OKpYXKaroulei
¢uznyeckoil cpenpl. B Oosiee mpocThIX BapuaHTax, Hampumep Hpu OOyuyeHUU
BOXK/ICHUIO HA3€MHBIX TPAHCHOPTHBIX CPEACTB, TPEHAXKEPhl peaJu3yloT Ha
MEPCOHANILHBIX KOMITbIOTEPAX.

CaMble COBEpUICHHbIE Ha CETOJHSLIHMM JE€Hb YCTPOWCTBA CO3JaHbl IS
OOy4eHHsS] TWIOTUPOBAHUIO KOCMHYECKMX KOpaOyiell M BOEHHBIX JIeTaTEIbHBIX
annapartoB. MoaenupoBaHUEM M BU3yalH3alueldl 0ObEKTOB B TaKMX TpPEHa)Xepax
3aHATHI HECKOJIBKO CIEIUATN3UPOBAHHBIX TpaUUECKUX CTAHLUN, MOCTPOCHHBIX
Ha MomHbIX RISC-mponeccopax u CKOPOCTHBIX BUIEOaTaNTepax C anmapaTHbIMU
YCKOPHUTEISIMH TpexMepHoi Tpaduku. OOimiee ympaBlieHHEe CHCTEMON M MPOCYET
CIICHApUEB B3aWMOJACWCTBHS BO3JIOKEHBI HA CYNEPKOMITBIOTEp, COCTOSIIUN W3
JIECSITKOB U COTEH mporieccopoB. CTOMMOCTh TaKMX KOMIUIEKCOB BBIpaXaeTcs
JEBATU3HAYHBIMU LKU(paMu, HO UX MPUMEHEHHE OKYMAeTCsl JOCTATOYHO OBICTPO,
TaK Kak 00y4eHue Ha peasIbHbIX allapaTax B IECATKU pa3 JOPOKe.

5.2. IIporpamMHble cpeacTBa 00padOTKH TPeXMepHOi rpadpuxku

Ha nepcoHanbHBIX KOMITBIOTEPAX OCHOBHYIO JOJIFO PBIHKA MPOrPaMMHBIX
CpelcTB 00pabOTKH TpeXMEpHOU TpaduKu 3aHUMAIOT TPHU MakeTa. DPdexkTuBHEH
BCEr0 OHM paldOTalOT Ha caMblX MOINIHBIX MamuHax (B JBYX- WU
YeThIpEXIpoIieccopHbIX kKoHpurypamusax Pentium II/III, Xeon) mox ynpapieHuemM
oreparionHo# cucrembr Windows NT.

[Iporpamma co3nmanus u 006paboTku TpexmepHoi rpaduku 3D Studio Max
¢upmbl Kinetix uzHaganpHO co3naBanach s miatdopmbl Windows. DTOT maker
CUUTAETCS «IOTyNpoQeccHoHaNbHBIMY. OIHAKO €ro CPEACTB BIOJHE XBAaTaeT AJs
pa3pabOTKM Ka4yeCTBEHHBIX TPEXMEPHBIX H300pakeHU OOBEKTOB HEKUBOU
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npuponbl. OTIUYUTETPHBIMA OCOOEHHOCTSAMM TIaKeTa SIBISIIOTCS MOJJIEPIKKa
OOJBIIOrO0 YHCa allapaTHBIX YCKOPUTENEH TpexXMepHOUW TIpaduKu, MOIIHBIE
cBeToBble 3P (DEKThI, OOJIBIIOE YHCIO JOMOJIHEHUH, CO3AaHHBIX CTOPOHHUMU
¢bupmamu. CpaBHUTENIbHAsE HETPeOOBATEIBLHOCTh K anmapaTHbIM pecypcam
N03BOJIsIET paboTaTh Jake Ha KOMIIbIOTEpax CpeJHero ypoBHA. Bmecte ¢ TeM mo
cpeAcTBaM MojienupoBaHus U aHumaruu naket 3D Studio Max ycrynaer Goiee
Pa3BUTHIM MPOTPAMMHBIM CPEJICTBAM.

[Iporpamma Softimage 3D xommanuu Microsoft n3HauanbHO co37aBanach
U1t pabounx cranuuid SGI v muITe cpaBHUTEIHFHO HETaBHO ObLTa KOHBEPTHPOBAHA
nox oneparuonayto cuctemy Windows NT. Ilporpammy oTnudaroT OoraTbie
BO3MOXKHOCTH MOJICTUPOBAHUs, Halu4ue OOJBIIOr0 YHUCIA PEryJIupyeMbIX
busndeckux W KUHEMartorpapuyeckux — mapameTpoB. [ns  penaepunra
MPUMEHSETCS KA4YeCTBEHHBIM W JOCTaTOYHO OBICTPBIA MOaynb Mental Ray.
CymiecTByeT MHOKECTBO JOMOJHEHUHM, BBINYIIEHHBIX ‘‘TpeTbUMH~ (PUpMamu,
3HAYUTENbHO PACHIMPSAIOMUX (QYHKIMHM T[aKeTa. JTa MporpaMMa CYHTAETCS
CTaHIapTOM <«Jie-(hakTo» B MHpE CHEIHATU3UPOBAHHBIX TpaQUUEeCKUX CTAHIIHA
SGI, a na mmarpopme IBM PC BBITISANT HECKOIBKO TSDKETIOBATO U Tpedyer
MOIIIHBIX aNMapaTHBIX PECYPCOB.

Haunboiiee peBOIIOLMOHHON € TOYKHM 3peHus UHTepdeiica 1 BOZMOXKHOCTEH
SBIIsIETCS Iporpamma Maya, paspaboTaHHasi KOHCOPIIYMOM H3BECTHBIX KOMITAHUN
(Alias, Wavefront, TDI). Ilaker cymecTByeT B BapuaHTax IS Pa3HbIX
onepanuoHHbIX cuctem, B ToM unciie u Windows NT. Uuctpymentapuii Maya
CBEJIEH B 4eThIpe rpymnmbl: Animation (anuMmanus), Modeling (MonenupoBanue),
Dynamic (dusudeckoe mojaenupoBanue), Rendering (Busyanuzarusi). Y 100HBIN
HACTpauMBaeMblil HHTEp(EiiC BBINOJHEH B COOTBETCTBUM C COBPEMEHHBIMU
TpeboBanusiMu. Ha ceronusamnuii neHp Maya sBisercss HamboJiee TMepeaoBbIM
MAaKeTOM B KJIACCE CPEACTB CO3JaHUs M 00pabOTKH TpexXMEpHON rpadukd AJis
MEPCOHANTBHBIX KOMITBIOTEPOB.

TEMA Ne 6. ®DPAKTAJIBHASA 'PA®UKA

6.1. llonsaTue ¢ppakTaa u HcTOpHs NOABIeHUsA PpPaKTAILHOI rpaduKu

Br1, HaBepHOE, YaCTO BUETU JOBOJIHHO XUTPOYMHBIE KAPTHUHBI, HA KOTOPBIX
HETMOHATHO YTO U300pa)K€HO, HO BCE PaBHO HEOOBIYHOCTh UX (POPM 3aBOPAKUBAET
U TpUKOBbIBaeT BHUMaHWe. Kak mnpaBuigo, 3TO0 XUTpOymMHBIE (OPMBI HE
NOJJIAI0IINECS, Ka3aJoch Obl, KAKOMY—JIHO0O MaTeMaTUYECKOMY ONMUCAHMIO. BbI, K
IpUMEpPY, BUAEIN Y30Pbl HAa CTEKJIE MOCIE MOPO3a WU, K MPUMEPY, XUTPOYMHBIE
KJISIKCBI, OCTaBJIEHHBbIE HA JIMCTE YEPHUIIbHON PYYKOW, TaK BOT YTO—TO MOJI0OHOE
BIIOJIHE MO’KHO 3alkcaTh B BHJIE HEKOTOPOTO alfOPUTMA, a, CJIeI0BATEIBHO,
JIOCTYITHO OOBSICHUTBCS € KOMIbIOTepoM. [logo0HbIE MHOXECTBa Ha3bIBAIOT
¢ppakTaabHbiMu. OpakTaiabl HE TOX0KH HA MPUBBIYHBIE HAM (DUTYPBI, U3BECTHbHIE
U3 TEOMETPHUH, U CTPOSITCS OHU IO OINPEACIICHHBIM aJITOPUTMaM, a 3TH aITOPUTMbI
C TMOMOIIbI0 KOMIIBIOTEpA MOXHO H300pa3uTh Ha 3KpaHe. BoobOmie, eciu Bce
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CJIETKa YIPOCTUTh, TO (PpaKTajdbl — 3TO HEKOE MpeoOpa3oBaHHE MHOTOKPATHO
MPUMEHEHHOE K UCXOIHOU (urype.

[lepBbie uaen dpakTalbHOM reoMeTpuu BO3HUKIU B 19 Beke. KanTop ¢
MOMOILIBIO TPOCTOW PEKYpPCUBHOM (MOBTOPAIONICICS) MpoLeayphbl MpeBpaTHI
JIMHUIO B HA0Op HECBSI3aHHBIX Touek (Tak Ha3zpiBaemas Ilblib KanTopa). On Gpan
JVHUIO U YAASI LHEHTPAIbHYIO TPETh U IMOCJE 3TOr0 MOBTOPSI TO KE CaMoe C
ocraBimMucst otpeskamu. I[leano HapucoBas ocoOblii Buj JuHMH (cM. puc 19).
Jns ee pucoBanus [leaHo UCIONB30BAII CIEAYIOLIMNA AIITOPUTM.

PI/IcyH(;K 19 — JInnust [eano

Ha nepBoMm mare on Opan mpsiMyro JTUHHUIO U 3aMEHSJI €€ Ha 9 OTpe3KOB
JUIMHHOM B 3 pa3a MeHbIIEeH, yeM JIMHHA ucxoaHoil nuaun (Yacts 1 u 2 pucyHka
11). /lanee oH Jenajn TO K€ caMO€ C KaXKJbIM OTPE3KOM MOJyduBlIehcsa auHuu. U
Tak 10 OeckoHeyHocTU. Ee yHHMKalbHOCTH B TOM, UYTO OHa 3alOJHSET BCIO
IJIOCKOCTh. JloKa3aHo, YTO /ISl KaXKJI0M TOUKHM Ha IJIOCKOCTH MOYXKHO HAlTH TOUKY,
npuHanexanryro auHnn Ileano. Kpusas Ileano n nbliis Kanropa Beixonwm 3a
PaMKH OOBIYHBIX T€OMETPUUECKUX 00bEKTOB. OHU HE UMENH YETKOWU Pa3MEPHOCTH.
e KanTopa crpousiack Bpojae Obl HA OCHOBAHMM OJHOMEPHOM MPSIMOM, HO
cocTosyia U3 Touek, a kpuBas IleaHo cTpousiach Ha OCHOBAHMM OJHOMEPHOMU
JUHUYU, a B pe3yJbTaTe MOoJIydyajach IJIOCKOCTb. BOo MHOruMX apyrux o0mactsx
HAyKW TMOSABISUIMCH 3aJayM, PEIICHHE KOTOPbIX NPHUBOJAUIO K CTPAHHBIM
pe3ynbTaTam, Ha nojgooue onucaHHbiX (bpoyHOBCKOE TBUKEHUE, IIEHBI HA aKIUH).

Brnots 10 20 Beka 110 HaKOIJICHUE AAHHBIX O TAKUX CTPAHHBIX OOBEKTaX,
0e3 KakoW MO0 MOMBITKM MX CHUCTEMaTH3WpOBaTh. Tak ObUIO, TIOKA 32 HUX HE
B3suics bBenya ManaeabOpoT — oTell COBpEMEHHOUW (PpaKTaabHOW T€OMETPUH U
cioBa ¢pakran. Paboras B IBM MaTemaTHueckuM aHaJTUTHKOM, OH M3y4as IIyMbl
B DJIEKTPOHHBIX CX€MaX, KOTOpbI€ HEBO3MOXHO OBUIO OMHCATh C IOMOIIBIO
cratuctuku. [locTeneHHo comocTaBuB (DaKTbl, OH MPUILIET K OTKPHITHIO HOBOTO
HaIpaBJeHUs] B MaTeMaTrKe — (PPaKTaTIbHON T€OMETPHH.

Cam Mangens0pot BeiBen ciioBo fractal or marunckoro ciosa fractus, uro
O3HauaeT pa3ouTHIN (MoieNieHHbIN Ha yacTh). M ojiHO 13 onpeneneHuii ¢ppakraia —
TO TeoMeTpuyeckas (urypa, cocrosuias U3 4YacTed W KOTOpas MOMKET ObITh
MOJIeJIEHA HA YacTH, Kaxaas M3 KOTOPbIX OYJEeT MpPEeICTaBlIATh YMEHBIIECHHYIO
KOIHIO 11eJI0TO (10 KpalHel Mepe, MPpUOIU3UTEIBHO).

Kak Tombko MaHaeJbOpoOT OTKPBUI MOHATHE (PpaKTajia, OKa3aloCh, 4YTO
Mbl OYKBaJIbHO OKpYX€HbI UMH. DpaKTaabHbl CIMTKA METajlla U TOPHbIE TIOPOIBL,
(dpakTalbHBl PACHOJIOKEHUE BETBEH, Y30pbl JIUCThEB, KAaNWUISpHAs cHCTEMa
pacTeHuid; KpPOBEHOCHAs, HEpBHas, JUM@aTHyeckas CHCTEMbl B OpraHu3Max
JKUBOTHBIX, (DpakTajgbHbl peYHbIE OacCeWHbI, MOBEPXHOCTh OOJIAKOB, JIMHUU
MOPCKUX MMOOEPEKU, TOPHBINA penbed...

UtoOwl mpenctaButh cebe (pakTayn MOHATIAIHEW PACCMOTPUM IPUMED,
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npuBeneHHbll B kHuUre b.MangennOpora «®pakTanbHas reOMETpusi MPUPOIBD)
cTaBui kiaccuueckuMm — «KakoBa mnmuna Oepera bputanuu?». OTBeT Ha 3TOT
BOIIPOC HE TaK IIPOCT, KaK KaKeTcs. Bce 3aBUCHUT OT JJIMHBI WHCTPYMEHTA,
KOTOpPbIM MBI OyJeM mojb3oBathes. [loMepuB Oeper ¢ MOMOUIBI0 KHIOMETPOBOU
JUHEWKA MBI TIOJYYUM KakKyr—TO JiuHy. OJHAako Mbl MPONYCTUM MHOIO
HEOOJIbIINX 3aJJMBYMKOB M IMOJYOCTPOBKOB, KOTOpBIE IO pa3Mepy HaMHOIO
MEHBbIIIE HAlIEH JINHEVKH. Y MEHBIINB Pa3Mep JIMHENKH 10, CKaKeM, | MeTpa — Mbl
ydTeM ATH JIeTaiau JaHamadTa, U, COOTBETCTBEHHO JIJIMHA Oepera cTaHeT OOoJIbIIIe.
[Tolimem manpiiie U U3MEPUM JUTHHY Oepera ¢ TOMOIIBIO MIJLTUMETPOBOM JTIMHEHKH,
MBI TYT Y4TEM JI€TaId, KOTOpbIE OOJIbIIe MIJITUMETPA, JIMHA OyIeT ele OOJIbIIe.
B utore oTBeT Ha Takoii, Ka3ajaoch Obl, MPOCTOM BOMPOC MOXKET MOCTABUTH B TYIHK
KOT'O YTOJHO — JyinHa Oepera bputanuu 6eckoHevHa.

OcHoBHOE CBOMCTBO dbpakTaioB - camMomnoaooue. Jlroboit
MUKpPOCKOIIMYECKU (PparMeHT (¢pakrajsa B TOM WJIM HHOM OTHOILIEHUU
BOCIIPOU3BOJUT €ro TJIOOANbHYIO CTPYKTypy. B mpocreiimeM ciydae YacTh
dbpakTana npeacTaBisieT cOO0M MPOCTO YMEHBIIEHHBIN 11ENbIi (pakTal.

OTcro/1a OCHOBHOM pelenT MOCTpOoeHus: (PpaKTaIoB: BO3bMHU MIPOCTON MOTHUB
U TIOBTOPSW €ro, MOCTOSIHHO yMEHbIIAas pa3Mepbl. B KOHIE KOHIOB BBIWIET
CTPYKTYpa, BOCIIPOU3BOAIIAsl ’TOT MOTUB BO BCEX MacIlTadax.

Pucynok 20 — Tpuagnas kpusas Koxa

bepem 0Tpe30K M CpPEOHIO €ro TpeTh MepesambiBaeM mnox yriom 60
rpagycoB. 3aT€M MOBTOPSEM ATy OIEPALMIO C KAXJIOW M3 YACTEH MOJYyYHUBIIEHCS
JOMaHOW — M TaK A0 OecKOHEeYHOCTH. B pe3ynbpTaTe MbI MOIYyYUM MPOCTEUILINN
(dpakTan — TPpHagHYH0 KpPHBYIO, KOoTopyro B 1904 roay OTKpbLIa MaTeMaTHK
Xeabra ¢pon Kox.

Ecnu Ha Ka)XOM IIare He TOJIBKO YMEHbBIIATh OCHOBHOM MOTHB, HO TaKXe
CMEIlaTh W TIOBOpPAuMBATh €ro, MOYKHO TMOJY4YUTh O0o0Jieeé HUHTEPECHBIE U
pPEAINCTUYECKH BBIMVIAALINE 00pa30BaHUs, HANPUMEP, JIUCT NANOPOTHUKA WM
Jaxe IeJble UX 3apociad. A MOXHO IOCTPOUTh BECbMa MPaBIONOJOOHBIN
(pakTaibHbIi penbed MECTHOCTH U MOKPBITh €€ OYEHb CHMIIATUYHBIM JiecoM. B
3D Studio Max, Hanipumep, 7151 TEHEpAINH 1ePEBHEB UCIIONB3YEeTCs (hpaKTaTbHbBIN
anroputM. M 3T0 He HCKIOYEHUE — OOJIBIIMHCTBO TEKCTYp MECTHOCTH B
COBPEMEHHBIX KOMIBIOTEPHBIX HUTpax MpPeICTaBIsAIOT (pakTanel. ['opbl, jec u
oOJaka Ha KapTUHKE — (PpaKTaIbL.

@aiinel  ppakTanbHBIX H300paxeHuit umeroT pacmmpenue fif. OObdHO
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daiinet B hpopmate fif momydaroTcss HeCKoJIbKO MeHbIe (aiiyioB B popmare jpg, HO
ObpiBaeT W HaoOopor. Camoe HWHTEpPECHOE HAYMHAETCS, €CIM paccMaTpUBaTh
KapTHHKU CO Bce OomnbimmM yBenmmueHueMm. Daiinsl B Gopmare jpg MouTH Cpasy
JEMOHCTPHUPYIOT CBOIO TUCKPETHYIO MPUPOJTY — MOSBIISETCS IPECIOBYTAs JIECEHKA.
A Bor fif daiinbl, kKak 1 MoJI0KEHO dpakTaliaMm, C POCTOM YBEIUYEHHUS MOKA3hIBAIOT
BCE HOBYIO CTENICHB JICTATHM3AINH CTPYKTYPBI, COXPaHsIsA ICTETUKY U300paKEHHUSI.

6.2. 'eomeTpuueckue ppakTasibl

NMeHHO ¢ HMX W HayWHaJIach UCTOpUS (PpakTaioB. ITOT TN (PaKTaIoB
MOJIy4aeTCcsl MyTeM TMPOCTHIX TEOMETPUYECKUX TmocTpoeHuid. OOBIYHO mpu
MOCTPOEHUU ITUX (PPAKTATIOB MOCTYIAIOT TaK: OEpeTcs «3aTpaBKay — aKCHuoMa —
Ha0Op OTPE3KOB, HA OCHOBAHUH KOTOPBIX OyneT cTpouThes dpakrai. Jlanee k aTon
«3aTpaBKe» MPUMEHSAIOT HAOOp MpPaBWII, KOTOPHINA Mpeodpazyer ee B KaKyro—Iudo
reomerpudeckyro ¢urypy. Jlamee kK Kaxaou yactd 3TOM (UTYpPhI TPUMEHSIOT
OMSITh TOT k€ Habop mpaBwi. C KaxasM ImaroMm ¢urypa OyJaeT CTaHOBUTHCS BCE
CIOXKHEE U CIIO)KHEe, U €CIM Mbl MpPOBEJEM OECKOHEYHOE KOJIMYECTBO
npeoOpa3zoBaHuil — MOJYYUM reoMeTpHYecKui ppaKTall.

Paccmorpennass panee kpuBasi IleaHo sBisieTcss TreOMETPUYECKHUM
dpakranom. Ha puc. 21 HIWKE NpUBENCHBI APYTHe MPHUMEPHI T€OMETPUUCCKUX
dbpaktanos (cineBa HanpaBo: CHexunka Koxa, JIuct, Tpeyronbauk CeprnmHCKOTO).

VAR AR AR
T % A ?‘1}, & ";::3 “{3 35 4

Pucynok 21 - ®@pakrainsl

N3 sTux reoMerpuyeckux (pakTajioB OYEHb HMHTEPECHBIM U JOBOJBHO
3HAMEHUTBIM siBJsieTcsl — CHe:kuHka Koxa. CrpouTcs oHa Ha OCHOBE
PaBHOCTOPOHHETO TpeyrojbHuKa. Kaxkmas JIUHUS KOTOPOro 3ameHseTcs Ha 4
JUHUU Kaknaas aauHHoOU B 1/3 mcxomnoi. TakuM oOpa3zoM, ¢ KaKI0i uTepalyen
JUITMHHA KPUBOM YBEJIMYMBAETCS Ha TpeTh. U ecnm Mbl crenaeM OECKOHEYHOE
YUCJIO UTepauuil — moiyunuM (ppaktan — cHexuHKy Koxa OeckOHEUHOW NITMHHBI.
[Tonmywaercsi, uyro Hama OeCKOHEYHAass KpUBas MOKPHIBAET OrPAHHUYECHHYIO
IJI0ILA/Ib.

PasmepHocts cHexunku Koxa (mpu yBeNTMYEeHUM CHEXHMHKU B 3 pasza ee
JUTMHA Bo3pacTtaeT B 4 paza) D=log(4)/log(3)=1.2619...

JI1st TOCTpOEHUS TEOMETPUIECKUX (DPAKTAIOB XOPOIIIO TMPUCTIOCOOICHBI TaK
Ha3biBaeMble L-Systems. CyTp 3THUX CHCTEM COCTOUT B TOM, YTO HMMEETCS
ONPE/ICIICHHBIX HA0Op CHUMBOJIOB CHUCTEMBI, KaXKJbIH K3 KOTOPBIX 00O3HayYaeT
oTpeieTICHHOE JISHCTBHUE U HA0Op TIPaBUJI MPeoOpa3oBaHUsI CUMBOJIOB.
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6.3. Aaredpanuyeckue paKTaabl

Bropas Gonbiias rpynna ¢pakranoB — aaredpanmyeckue. CBoe Ha3zBaHHE
OHHM TMOJYYWJIH 32 TO, YTO UX CTPOAT, HA OCHOBE alireOpanyeckux (GopMys HHOTIA
BEeCbMa MPOCTHIX. METOMOB MoyyeHus anreOpandeckux (PpakTasoB HECKOJBKO.
OnuH U3 METOJI0B MpeACTaBiIseT cOO0M MHOTOKpaTHBIM (MTEpallMOHHBINA) pacueT
byukiuu Zn+1=f(Zn), rne Z — koMmIjieKCHOe unciio, a f Hekas Pynkuus. Pacuer
JAHHOW (YHKUMU TMPOJOJDKAETCA 10 BBIMOJHEHUS OmNpeleleHHOro yciosus. U
KOT/Ia 3TO YCJOBHE BBITIOJIHUTCS — HA JKpPaH BBIBOAUTCA Touka. [Ipu stom
3Ha4YeHMUsS] (QYHKIUM IS Pa3HBIX TOYEK KOMIUIEKCHOW TMIOCKOCTH MOXKET UMETh
pa3Hoe MOBECHHE:

— C TEYEHHUEM BPEMEHU CTPEMUTCS K OECKOHEYHOCTH.

— crpemurcs k 0

— TPUHUMAET HECKOJbKO (PUKCHPOBAHHBIX 3HAUYCHUM W HE BBIXOAUT 32 UX
IpPEEIbI.

— TIOBeJCHHE XaOTHYHO, 0€3 KaKuX Jr00 TeHACHIIH.

UYtoObl MPOWILIIOCTPUPOBATh anredpandeckue (Qpakramsl oOpatuMcs K
KJIACCHKE — MHOKecTBY MaH1eJ60poTa.

Pucynok 22 - MuoxectBo Manaens0poTa

6.4. CroxacTuueckue ppakTajbl

TunuuHelii IpeacTaBUTENb JaHHOTO Kiiacca ¢pakTtanoB «Ilmazmay.

Pucynok 23 — IInazma
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JInsi ee mOCTPOEHUsSI BO3bMEM MPSMOYTOJBHHUK W I Ka)KJIOr0 €ro yria
ompenenuM I1BeT. [lamee HAaXoAuM LEHTPAIBHYH) TOYKY NPSMOYTOJbHUKA U
packpaiimBaeM €€ B LIBET PaBHbIN cpeHeMY apu(METUYECKOMY LIBETOB M0 YIJIaMm
NPSIMOYTOJIbHUKA TUTFOC HEKOTOpOoe ciiydaiiHoe uucio. Yem Oomblie ciydaiHOe
yuciao — TeM Oosiee «pBaHbBIM» Oyner pucyHok. Ecnm, Hanmpumep, ckazarbh, 4TO
LIBET TOYKM 3TO BBICOTA HAJ YPOBHEM MOpS, TO IOJIYYMM BMECTO IUIa3Mbl —
rOpHBII MaccuB. VIMEHHO Ha O3TOM TMIPUHIUIIE MOJCIUPYIOTCS TOpPhl B
OonpmHCTBE TTporpamM. C MOMOIIBIO aITOPUTMa, TTOX0XKETO Ha TUIa3My CTPOUTCS
KapTa BBICOT, K HEW MMPUMEHSIOTCS pa3IMUHbIe (GUIBTPHI, HAKIAABIBAEM TEKCTYPY.

Pucynok 24 — Kapra BbICOT

TEMA Ne 7. AIIAPATHOE OBECIHHEYEHUE KOMIBIOTEPHOM
I'PA®OUKHU

7.1. MoHuTOPBI, KJIaccu(pUKANMSA, IPUHLIMI JeiiCTBUSA,
OCHOBHbIE XaPAKTEPUCTUKH

Onnoit wn3 Hambolee BaXXHBIX COCTABHBIX YacTe IEPCOHAIBHOTO
KOMIIBIOTEpA SIBIISIETCSI €r0  BHUICOMOJCHCTEMA, COCTOSIAs K3 MOHHUTOpa U
BUjleoaanTepa (OOBIYHO pa3MENaeMoro Ha CHCTEeMHOW 1iate). MOoHUTOp
npeaHa3HadeH Uil OTOOpakKeHUsT Ha OJKpaHe TEKCTOBOM W Tpaduyueckon
uHOpMaIuK, BU3YaJIbHO BOCIPUHUMAEMON TOJIH30BATENEM TMEPCOHAIBLHOTO
KOMITbIOTEpa. B Hacrosiee Bpemsi CylecTByeT OOJbIOe pazHooOpas3ue THUIIOB
MOHUTOPOB. WX  MOXHO OXapakTepu3oBaTh  CICAYIOIMIMMU  OCHOBHBIMU
MpU3HAKAMMU:

Ilo pexumy oToOpaskeHUs MOHUTOPBI JeJIATCH HA:

— PactpoBsie nucnnen;

— BektopHbIe qucmen.

B BexkTOpHBIX [auCIUIeSSX C pereHepanuer w300paxeHuss Ha 0ase
MeKTpoHHO—IIy4YeBo TpyOokn (DJIT) wucnomp3yercss mroMuHOGOP C OYEHB
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KOPOTKMM BpPEMEHEM TMOcJieCB€UeHUs. Takue JUCIIeM 4YacTO Ha3bIBaIOT
JTUCIUIESIMU € TPOM3BOJBHBIM CKaHWpoBaHueM. MWM3-3a TOro, 4ro Bpems
nocyecBedeHus JTroMuHodopa mano, uzobpaxenue Ha IJIT 3a cekyHIy HOIKHO
MHOTOKpPAaTHO TNEPEpUCOBATHCS WM PEreHepupoBaThcsi. MUHUMANIbHAS CKOPOCTH
pereHepanud JIOJDKHa  COCTaBJsATh, 10 KpaiHedr wmepe, 30 (l/c), a
npeanoutrutenbHee 40—-50 (1/c). Ckopocth pereHepaiuu MeHbiasi 30 NpUBOIUT K
MEpIAHUIO U300paKEHHUS.

Kpome DJIT, ans BeKTOpHOTO aucCIuies HEOOXOIUM IUCIUICHHBIN Oydep u
JTUCIUICHHBIA KOHTpoJuiep. JuciuieliHblii Oydep — HENpepbIBHBIA Y4YacTOK
naMsaTd, CcoJepXkalmii BClO HWHGOpMAIMio, HEOOXOAUMYI0 ISl  BBIBOJIA
nzoopaxkennss Ha DJIT. OyHKIMS TUCIUIEHHOT0 KOHTpOJUIEpa 3aKI0YaeTcs B
TOM, 4YTOOBI IMKIUYECKH 00pabdaThiBaTh ATy HWHOOPMAIUI0O CO CKOPOCTHIO
peredepaiuu. CIOXHOCTh PUCYHKA OTPAaHUYMBACTCS JABYMs (akTopamu —
pa3zMepoMm AUCIUIEHHOTO Oydepa U CKOPOCTHIO KOHTPOJLIEpA.

PacTpoBoe yCcTpoOiicTBO MOXXHO paccMaTpUBaTh KaKk MaTpHUIly JUCKPETHBIX
sa4eeK (TOUeK), KaxkJas M3 KOTOPhIX MOXET ObITh MojicBeueHa. Takum oOpaszowm,
OHO SIBJISIETCSI TOYEUHO—PUCYIOUIUM YCTpOoHCcTBOM. HeBO3MOkKHO, 32 HCKITIOUCHUEM
CIIEIUANIBHBIX CJIy4aeB, HEMOCPEICTBEHHO HAPUCOBATh OTPE30K MPSIMOU U3 OJTHOU
aZpecyeMoil TOUKM WM THKCeJIa B MaTpulle B JPYTYIO aJpecyeMyr0 TOUKY.
OTpe30K MOKHO TOJBKO aMMpOKCUMHUPOBATH IOCJIEI0BATEIHLHOCTIMU TOUEK
(MUKCEeOB), OJIM3KO JIEKAIIUX K PeaIbHON TPACKTOPUU OTPE3KA.

OTpe30ok mpsMOil U3 TOYEK MOIYYUTCS TOJIBKO B CIIy4ae T'OPU3OHTANIBHBIX,
BEPTUKAJIbHBIX WM PACHOJIOKEHHBIX MOJA yrioM 45 rpaaycoB OTpe3koB. Bce
JpYTUe OTPEe3KH OyAyT BBIMJISACTh KaK IOCIIETOBATEIBHOCTA CTYMEHEK. ITO
SIBJICHUE HA3bIBACTCSA JIECTHHYHBIM 3(PPEeKTOM U «323y0PEHHOCTHIO».

Yamie Bcero aiisi rpaduueckux ycTpoictB ¢ pactpoBoid DJIT ucnonb3yercs
Ooydbep kampa. Bbydep kagpa mnpencraBiser co00i OONBIIONH HEMPEPHIBHBIN
Y4aCTOK TMaMsTH KoMmibioTepa. JIjisi KaXXJoil TOUKM WM TMHUKCEJa B pacTpe
OTBOJUTCS KaK MHUHMMYM OJWH OWT MaMsTH. JTa MaMATh Ha3bIBACTCS OMTOBOM
IJIOCKOCTBIO. [ KBaApaTHOrO pacTpa pasmepom 512 * 512 tpebyercs 2 8
262144 Outa mamMsaTH B OJJHOM OMTOBOM INIOCKOCTH. M3—-3a TOro, 4ro OMT mamsaTu
UMEET TOJIbKO JBa cocTosiHus (nBowuyHoe 0 wmu 1), umMes oaHy OHUTOBYIO
IJIOCKOCTh, MOXHO TMOJYYUTh JIMIIb YepHO—Oenoe wu3o0paxeHue. burosas
IUIOCKOCTh SIBJIsIETc LU(POBBIM yCTPOWCTBOM, Torna kak pactpoBas JOJIT —
aHajoroBoe ycrtpoiictBo. [losTromy mpu cuutbiBanuu uHbopMammu u3 Oydepa
KaJpa W ee BBIBOJI¢ Ha rpaduyeckoe ycTporcTBo ¢ pactpoBor IJIT momkHO
MPOUCXOUTHh TpeoOpa3oBaHre M3 MHUGPOBOrO MPEACTABICHUS B aHAJIOTOBBIN
CUTHAJ. Takoe npeoOpa3oBaHUe BBITIOJTHSIET 1M (ppo—aHaTIOTOBBIT
npeoOpazoBarens (LIAIT).

IIo TMIY SKpaHa MOHUTOPHI JEJATCS HA:

— Jwucnneu Ha ocHoBe DJIT;

— Xunkokpucramueckue (FKK);

— Ilna3meHHbIC.

7.1.1. lucnneu na ocrnoee 31eKmpoHHO-Iy4e60i mpyoKu
UTtoObl MOHATH MPUHIMIBI PabOTy PaCTPOBBIX UCILUIEEB W BEKTOPHBIX
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JUCIUIEEB C PEreHEPALNE, HY?KHO MMeTh MpeAcTaBjJeHne 0 KOHCTpykuuu JJIT
U METOJax CO3/1aHUs BUICOU300PAKEHUS.

Ha pucynke 25 cxemarnuno miokazana JIJIT, wucnons3yemas B
BUJICOMOHUTOPAX.

) THITO HSHERTE
o T P—— IMEXTPOHEHEDT 7
dhoroepyrro i TOpFE0 HTRIE HOD
TECE OTETIOHE HELT
; Lron [ cnom
J_ J_ Mo NEEO oD a )
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/ T
Earog W ormre s
E& PTRATE HOTD
OTETIOHEHE

PucyHok 25 — DnekTpoHHO-JTy4deBas TpyOka

Katon (orpumarenbHO 3apspDKEHHBIN) HarpeBaloT J0 TeX TMop, IoKa
BO30YXKJIEHHBIE DJICKTPOHBI HE CO3JaAYyT PACIIUPSIONIETocs o0yaka (JIEKTPOHbI
OTTAJIKUBAIOTCS JIpYyr OT Jpyra, Tak Kak HMEIOT OJIMHAKOBBIA 3apsinm). OTu
AJIEKTPOHBI MPUTATUBAIOTCS K CUIIBHO 3aps>KEHHOMY IMOJIOKUTENbHOMY aHoay. Ha
BHYTPEHHIOIO CTOPOHY paciiupeHHoro konua JJIT nHanecen momunogop. O6s1ako
3JIEKTPOHOB C TOMOIIBIO JIMH3 (DOKYCHUpPYETCsl C y3KHi, CTPOro mHapasuieabHbIN
My40K, W Jyd pAaerT spkoe nsATHO B ueHtpe OIJIT. Jlyu oOTKIOHsSETCS WU
NO3ULIMOHUPYETCS BJIEBO MJIM BIPABO OT LEHTPA U (WJIM) BBILIE UM HUKE LIEHTPA C
NOMOILBIO YCUJIMTENIEH TOPU30HTAIBHOIO U BEPTUKAIBHOIO OTKJIOHEHHs. IMEHHO
B JIAaHHBII MOMEHT IPOSBIIIETCS OTJIMYME BEKTOPHBIX U PACTPOBBIX JHCILIEEB. B
BEKTOPHOM JMCILIEE 3JIEKTPOHHBIN JTyd MOKET ObITh OTKJIOHEH HEMOCPEICTBEHHO
U3 JIF0OOW MPOU3BOJIBHON MO3ULUHU B JTHO0YIO IPYTYIO MTPOU3BOJIBHYIO MO3UIIMIO HA
skpane DJIT (anoxe). IlockonbKy THOMHUHOGOPHOE MOKPHITHUE HAHECEHO HAa SKpaH
OJIT cnjomHBIM CI0EM, B PE3YJIbTATE MOJYYAeTCA MOYTH HICaNIbHAS npsmas. B
OTJIMYUE OT 3TOTO B PACTPOBOM JHUCILIEE JIyd MOMKET OTKIOHSTHCS TOJIBKO B CTPOTO
ONpeeICHHbIE MO3UIMK Ha 3KpaHe, o0pa3yroniue cBOCoOpa3Hyl0 MO3auKy. JTa
MO3arKa COCTaBIIsIET BUAEOM300paxeHue. JIIoMMHOPOpHOE MOKPHITUE HA SKpaHe
pactpoBoit DJIT Toxe He HeNmpephIBHO, a MPECTABISIET COO0OM MHOKECTBO TECHO
PACIIOJIOKEHHBIX MEJIbYANIINX TOYEK, KyJa MOXKET IO3UIMOHMPOBATHCA JIyY,
00pasys MO3auKy.

JKpaH KuAKOKpucTamyeckoro muciiies (OKKJ) cocroutr u3 aByx
CTEKJISIHHBIX IIACTUH, MEXKy KOTOPBIMH HaXOAUTCS Macca, CoAep Kalllas KUIKUe
KPUCTAJUIbI, KOTOPhIE M3MEHSIIOT CBOM ONTHUYECKHE CBOMCTBA B 3aBHCHUMOCTU OT
MPUJIAraeMoTo 3JIEKTpUUecKoro 3apsiaa. JKuakue KpUCTallIbl CaMH HE CBETSTCH,
nostomy KK/ HykaaroTcst B TOACBETKE WM BO BHEIIHEM OCBELICHUMN.

OcHoBHbIM nocTonHCTBOM KK/ siBIsitoTCsSl X rabapuThl (3KpaH MIIOCKHUH).
K HemocTaTkam MOYKHO OTHECTH HEIOCTaTOYHOE OBICTPOJCHCTBHE MPU U3MEHEHUN
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U300pakKeHHsl Ha SKpaHEe, YTO OCOOEHHO 3aMETHO NpU MEpPEeMELIEHHH Kypcopa
MBIIIIH, & TAKXKE 3aBUCUMOCTb PE3KOCTH U SIPKOCTU M300paKeHMsI OT yria 3peHusl.
7.1.2. 2Kuokokpucmannuueckue oucnieu

KK - nucnimenm o0nagaroT HEOCMOPUMBIMU TMPEUMYIIECTBAMU  IEpe
KOHKYPHUPYIOIIUMH YCTPOUCTBAMHU OTOOPAKEHHUS:

1. Pazmepsl. XK-nucrmien otnuyarorcss Manod TiyOMHON W HEOOJBIION
Maccoil U mo3TomMy uX Oojee yno0HO mepeMmeliarh U ycTaHaBiauBaTh, yeM DJIT-
MOHHTOPBI, Y KOTOPBIX pa3Mep B IITyOuHY MPUOIN3UTEIBHO PaBEH HIMPUHE.

2. DHepronorpedaenue. XKK—nucrieir noTpediasieT MEHbIITYIO MOIIHOCTD,
yeM DJIT-MOHHTOP ¢ CONOCTABUMBIMHU XapaKTEPUCTUKAMH.

3. ¥YmobocrBo aasi moab3oBatens. B DOJIT snekTpoHHble Tyyd mpu
pa3BepTKE JBIKYTCS IO JKpaHy, OOHOBIISIS M300pakeHHe. XOTS B OOJBITUHCTBE
CJIy4aeB MOKHO YCTaHOBUTH TaKyl0 YacTOTy pereHepauuu (4ucio OOHOBJIECHUM
dKpaHa »JJIGKTPOHHBIMU JydaMH B CEKYHIY), YTO H300paKEHUE BBITIISIUT
CTaOWUIIBbHBIM, HEKOTOpPHIE TONH30BATENIM BCE K€ BOCIPHUHUMAIOT MEpIaHHE,
CrOCOOHOE BhI3BaTh OBICTPOE YTOMJIEHHUE IJ1a3 U TON0BHYIO 001b. Ha sxpane XKK-
JUCTIIeS KaXKIbIA MHKCEN MO0 BKJIIOYEH, JTUOO BBIKIIOYEH, TaK YTO MEpIIaHHE
orcyrctByeT. Kpome Toro, mnst DJIT-MOHHUTOpOB XapakTepHO B HEOONBIIMX
KOJIMYECTBAX dJEKTpOMarHutHoe wu3nydeHue, B JKK—MoHuUTOpax Takoro
U3TTy4YeHUS HET.

HenocraTok — BeICcOKas 1I€HA

Eme ogHo noctukenue, 6marogaps KOTOpOMY MOKET MTPOU30MTH CHUXKEHUE
IEH B CKOPOM BpEMEHHU, — YCOBEpILICHCTBOBAHME TEXHOJOTHMU NaHeNleld Ha
CYNepTBHCTHPOBAHHBIX HeMaTHYeckux Kpucraaiaax (dual supertwist nematic,
DSTN). DSTN-aucmen Bcerma Obuim  gerneBie, ueM JKK—ycrpoiicTBa Ha
TOHKOIIJIEHOYHBIX TPAH3UCTOpPAX, HO HECKOJbKO YCTyHAlIM UM IO KayecTBY:
DSTN—aucmmen He oOecrmedynBalOT TaKOH KOHTPACTHOCTH M YETKOCTH, Kak
matpunbl TFT, a uX MeayeHHas: peakuus NMPUBOJUAT K MEPLAHUIO U TOSBICHUIO
napa3uTHbIX (IOBTOPHBIX) U300paKEHUI Ha 3KpaHe, 0COOEHHO MPU OTOOPaKEHUU
IBKyIKXcs 00beKkToB. OgHako ¢pupma Sharp, kpynHeimmii moctaBmuk DSTN-
naHeseil, HeAaBHO NPOBeJia MPE3EHTALMI0 IMaHEId, B KOTOPOM HCIOIb3yEeTCs
pazpaborannas ero TexHonoruss HCA (BhICOKOKOHTpacTHas ajipecariusi).

HCA-manenn obecrneuynBaoT Takylo ke KOHTPACTHOCTh M300paxeHHsI, KaK
TFT—maTpuinpl, W TOYTH HE YCTYMAOT UM IO CKOPOCTHM pEakluu TMpu
BocnpousBezieHun  Bujpeo. @Pupma  Arithmos  paspaborana  mporeccop
Buyanuzauuu g DSTN-maHenei, KOTOpblii MO3BOJIAET elie Oosiee YIydlIUuTh
KauecTBO M300pakeHusa. Takum oOpa3om, IS MOJIb30BaTelield, OTPaHUYCHHBIX B
cpeactBax, DSTN-mucrieli MOXKET OKa3aThCsd XOPOIIMM KOMIIPOMHUCCHBIM
pelIeHUEM.

B KK-nucniesx yron o030pa He TOJIBKO Maj, HO 1 aCHMMETPHUYEH: OOBIYHO
on cocrtaBmsier 120-160 rpagycoB mo ropusontamu m 160-178 mo BepTukaiu.
W3nydaroniye JUCIUIeH, TaKue Kak AJIEKTPOJIIOMUHECIICHTHbIE, IIJIJa3MEHHbIE U Ha
6aze DJIT, kak mpaBuiio, UMEIOT KOoHYC 0030pa ot 80 10 90 nmo obeum ocam. XoTs
B TIOCJIEJTHEE BpeMsl Ha pbIHKE NOosIBUIIMCH Moaenu JKK—nucrmneeB ¢ yBeIMm4eHHbIM
yriiom 0630pa 160-178 rpamycos.
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[IpeacraButens Hitachi Tum Ilarron (Tim Patton) cuwurtaer, 4tOo B
Tpaaunonubix JKK—mucresx HaOmonaercs 3aBUCUMOCTb KOHTPACTHOCTH U
BeTa HM300pa)K€HUsi OT yria 3peHus. JTa mnpodiieMa o00OCTpslach MO Mepe
yBenuuenus pasmepoB JKK-mucneeB u  mpuoOpeTeHuss MMH  CIIOCOOHOCTH
BOCITPOU3BOAUTH OOJIbIIIE [IBETOB.

Hitachi npu co3znanuu cBoero HoBoro auciuiess SuperTFT Bocnosb3oBanack
nHo TexHosorueit — IPS. Kak uzBectHo, B 00buHBIX KK—qucmiesx MoOJIeKyIbl
KUJKOTO KpUCTAJJIa MEHSIOT CBOKO OpPHUEHTAlMI0 C TOPU30OHTAIbHOW Ha
BEPTUKAJIBHYIO TOJ BO3JIEUCTBUEM DJJIEKTPUYECKOrO TIOJS, a aJpecyrollue
AJIEKTPOAbI MOMEIIAIOTCA Ha JBE PACIOI0KEHHBIE APYT MPOTUB JAPYyra CTEKJISIHHbIC
noiokkr. B IPS(in—plane switching) — awucriesx, Hao0OpOT, MPOMCXOIUT
YepeloBaHUE JIBYX YIJIOB B TOPU3OHTAIBHON MIIOCKOCTH, MpUYEM 00a 3JeKTpoaa
HAxXoJATCA Ha OJHOM W3 MomJIokeK. B pesynpraTte yrom o030pa, Kak IO
TOPU30HTAJIBLHOM, TAK U M0 BEPTUKAIBLHOM OcH focTturaeT 70 rpaaycos.

7.1.3. Ilnazmenusvie oucnieu

I'azonuia3MeHHbIe MOHMTOPBI COCTOAT U3 ABYX IUIACTUH, MEXIY KOTOPBIMU
HaXOJWTCS Ta3oBasi CMECh, CBETAIIAsCA TOJ BO3JICUCTBHUEM DJIEKTPUUYECKUX
UMITYJIbCOB. Takue MOHUTOPHI HE UMEIOT HeAgocTaTKoB, npucynmx XK/, oqnako
WX HEJb3sl KCIOJIb30BaTh B MEPEHOCHBIX KOMIIBIOTEpPAX C aKKyMYJISTOPHBIM U
OaTtapelHbIM TUTAaHUEM, TAK KaK OHU MOTPEOISIOT OOJIBIION TOK.

Pazmep no auaronajqm (paccTossHue OT JIEBOTO HHKHETO O IPaBOro
BEPXHETO yrIJla JKpaHa) MPUBOAUTCSA B JroiiMax. Haumbosee pacmpocTpaHeHbI
MOHUTOPHI ¢ quaroHaibio 14". OnHako paboTaTh ¢ MOHUTOPOM C THAroHaNIbiO 15"
HAMHOTO y/oOHee, a /it paboThl ¢ rpadUYEeCKUMH TMaKeTaMH, U3aTeIbCKUMU
CUCTEMaMU M CUCTEMaMU aBTOMATHU3WPOBAHHOTO MPOCKTUPOBAHMS HEOOXOIMMBI
MOHHUTOPBI C IMArOHAIBIO0 HE MeHbIIEe 17";

— TeHeBasi Macka 3KpaHa. EnuHuiieil u3aMepeHust sBISIETCS PaCCTOSHUE
MEXKy OTBEPCTUSIMU MAacku B MM. YeM MEHbIIIE 3TO PACCTOSIHUE M YeM OOJIblie
OTBEPCTH, TEM BBIIIE KayeCTBO H300paXeHUs. OITOT MapamMeTp 4YacTo
OTOXKJIECTBJISIIOT C 3€PHOM 3KpPaHa MOHUTOpPA, OJHAKO 3TO CIPABEIJIMBO HE BO
BCEX CIydasiX;

— paspelieHue, U3MEpsETCs B NMUKCeNaxX (TOUKax), MOMEIIAIOIINXCS IO
TOPU30HTAIM U BEPTUKAIM BUAUMOMN YacTu 3kpaHa. B HacTosiee BpeMs HauboJiee
pacrpocTpaHeHbl MOHUTOPBI € paciimpeHueM He meHee 1024*768 nukcenei;

— KuHeckon. Haubosee mpeanoyTUTENbHBI CIEIYIONUE TUIhI KUHECKOTIOB:
Black Trinitron, Black Matrix u Black Planar. JlanHble KHHECKOIIBI OYCHB
KOHTPAaCTHBI, JAalOT OTJIMYHOE M300pa)keHue, OJHAKO HX JIOMUHOGOP
YYBCTBUTEJICH K CBETY, UTO MOKET COKPATUTh CPOK CIIy>kKObI MoHHTOpA. K Tomy e
pu paboTe ¢ KOHTPACTHBIM MOHUTOPOM OBICTpEE YCTAIOT TJ1a3a;

— morpediasieMass MOIIHOCTb. Y MOHMTOPOB C JuaroHaipio 14"
notpediisiemMass MOIIHOCTh HE JIOJDKHA mpeBbliaTh 60 BT, nHade moBbIIaeTCs
BEPOSITHOCTh TEIJIOBOT'O MEPETrPeEBa MOHUTOPA, YTO COKPAILAET CPOK €ro CIIYKOBI.
VY Gonee KpymHBIX MOHUTOPOB TOTPEOIIsieMasi MOIITHOCTh COOTBETCTBEHHO BBIIIIE;

— aHTHOJMKOBOE TMOKpbITUE. [l [AelIeBbIX MOHHUTOPOB HCIIOIB3YIOT
MECKOCTPYHHYI0 00paboTKy TMOBEpXHOCTH OdKpana. [Ipu »3TOM KauecTBO
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M300paKeHnsT yxXyamaeTrcs. B mopormx MOHUTOpax Ha TMOBEPXHOCTh JKpaHa
HAHOCHUTCS CIIEIUAIbHOE XMMHUYECKOE BEIeCTBO, 00Jiajaroiiee aHTHOIUKOBBIMU
CBOWMCTBAaMH; — 3alllUTHBIE CBOWCTBA MOHMTOpa. B Hactosmee Bpems
pacnpocTpaHeHbl MOHUTOPBI C HU3KUM ypoBHEM u3inydeHus (LR—mouuTopsr). OHu
oTBe4aroT HopMmaM ctanaapta MPRI i MPR 1.

Ilo yeemnocmu monumoput oenamcsa Ha:

— lIBeTHBIC;

— MoHoXxpoMHBIE.

Yacmoma kaopoe (06v1uno om 50 oo 100 I'u).

Bce coBpeMeHHbIE aHAIOrOBbIE MOHHUTOPHI YCIOBHO MOXHO Pa3[eiuTh Ha
CJIEAYIOIINE TUIIBI:

— ¢ (PMKCHUPOBAHHOM YaCTOTOM pa3BEepTKU;

— C HECKOJBKUMH (PUKCUPOBAHHBIMH YaCTOTAMU;

— W MHOTOYaCTOTHBIC (MYJIbTUYACTOTHHIE).

MyJbTHYACTOTHbIE MOHMTOPBI 00Ja/1al0T CIIOCOOHOCTHIO HACTPAUBATHCS
Ha MPOU3BOJIbHBIE 3HAYEHHUS YAaCTOT CHHXPOHM3ALMM U3 HEKOTOPOTO 3aJaHHOIO
nuanaszoHa, Hanpumep, 30-64 kl'n mna crpounor m 50-100 I'm nns kaapoBoi
pa3BepTku. PazpaboTunkamMu MOHUTOPOB JaHHOTO THNa siBisiercs ¢upma NEC. B
Ha3BaHUM TAaKUX MOHHUTOPOB MPUCYTCTBYET cJIOBO Multisync. OTH MOHUTOPBI
OTHOCSITCSL K HamOoJiee pPacrHpoCTPaHEHHOMY THUITY MOHHUTOPOB C 3JIEKTPOHHO—
JTy4eBOU TpyOKOH.

Buoeoouana3zon (oovtuno om 65 oo 200 MI'y). Buoeocucnan:

— Hudposoii;

— AHaJIOroBBIil.

IMoa uMppoBLIMH MOHUTOPAMM TOHUMAIOTCS YCTPOHUCTBA OTOOPAKECHUS
3pUTENIbHON MH(pOPMAIIMU HA OCHOBE 3JIEKTPOHHO—JTy4€BOI TPyOKH, yIpaBisieMon
uudpoBeiMu  cxemamu. K 1MGPOBBIM OTHOCSITCS MOHOXPOMHBIE MOHUTOPHI,
cHaOxkeHHbIe Bujcoamantepamu ctangaptoB MDA u Hercules, nsetasie RGB-
MOHUTOPBI, MPEIHA3HAYCHHbIC JJIs MOJKIIOYEHHUS K BHJACOAJANTEepPy CTaHIapTa
EGA. MOHOXpOMHbBIE MOHHMTOPBI CIIOCOOHBI OTOOpa)kaTh Ha HKpPAHE TOJIBKO
TEMHBIC U CBETJIbIC TOYKH, MHOT/IAa TOYKA MOTYT Pa3IMuyaThCsi MHTEHCUBHOCTHIO.
Hercules—monuTopsl uMerOT paspericHue 10 728*348 mukcenoB, HEOOJBIINE
rabaputhl U Bec. BIIOK pa3BepTKM MOHUTOpaA MOJY4YaeT CHUHXPOUMITYJIBCHI OT
COOTBETCTBYIOIIEr0 BHaeoanantepa. RGB—moHuTOpsl criocoOHb oToOpaxats 16
I[BETOB, OJIHAKO pa3pelieHue 3KpaHa y HUX MeHbIie, yeM y Hercules—MoHUTOPOB.

DNEeKTpOHHO—JIyueBasi TpPyOKa MOHHUTOPOB JaHHOTO THIMA YIPaBIsSETCS
AHAJIOTOBBIMH CHTHAJIAMHM TIOCTYHAKOIIUMU OT BHjaeoananrtepa. [IpuHuun
paboThI AIECKTPOHHO—ITYYEBON TPYOKM MOHUTOpPA TaKOM ke, KaK y TeJIeBU3MOHHOM
TpyOKH. AHAJIOTOBbIE MOHHUTOPHI CIIOCOOHBI  TMOAJNEPKUBATH  pa3pelIeHUE
cranaapra VGA (640%480) nukcenos U BhIIIIE.

IIpoune xapakrepucTuku: QYHKIUA YIOPABICHUS pPacTpPOM, CHCTEMa
SHEPTrOCOEPEIKEHUs, 3aluTa OT W3IY4YeHUs, BEC, rabapuThl, MOTpeOIsIeMas
MOITHOCT.
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7.2. Buneoananrep

PabGoToil MOHUTOpa pPyKOBOJIWT CHELMANIbHAs IUIaTa, KOTOPYIO HAa3bIBAIOT
BHeoaanTepoM (BHIeoKapToii). BMectre ¢ MOHMTOpPOM BHIEOKapTa CO37aeT
BUJICOIIO/ICUCTEMY IIE€PCOHAIBHOIO KOMIIBIOTEPA. B  mepBbIX KOMIbIOTEpax
BUJICOKAPTHI HE OBLIO.

Buneoanantep wnMeeT BUJI OTAENBbHOM IUIAThl PacIIMPEHMs, KOTOPYIO
BCTaBJISIIOT B ONPEAEIIEHHBIM CJI0T MaTEpUHCKOM Iu1athl (B coBpeMeHHbIX [IK 3T0
cior AGP). Bupgeoaganrtep BbinonHseT (GYHKIUMH  BUICOKOHTPOJIIEPA,
BUJICONPOLIECCOPA U BUJIEONAMSITH.

CdopmupoBanHoe Tpaduueckoe M300paK€eHHWE XPaHUTCS BO BHYTPEHHEU
namsATH BHAE0AJANTepa, KOTOpas Ha3blBaeTCi BHAeonamMsATbio. HeoOxonnmas
eMKOCTh BHUACONAMSTH 3aBUCUT OT 3aJaHHOW pa3pelaronieil CrnocoOHOCTH U
HNAJIUTPBI LIBETOB, MOATOMY Ui pabOThl B PEKMMax C BBICOKOW pa3periaromien
CIIOCOOHOCTBIO UM TIOJHOLBETHOM TraMMOl HY)XHO KaKk MOXHO OoJjble
BUJconaMaTu. Eciu elie HegaBHO TUIMYHBIMU ObUIM BUJ€0a anTepsbl ¢ 2-4 Moaiit
BUJICONIAMSITH, TO Y€ CEroJIHd HOPMaJIbHOW CUMTAETCA eMKOCTh B 32-64 MOaiir.
BOJBIIMHCTBO COBPEMEHHBIX BHUACOKAPT 00JIAJa€T BO3MOXKHOCTIO PaCIIUPEHUs
obbema Bujeonamatu g0 128 Mo6aiit. BujneonamsaTh, Kak MpaBUIo, CTPOUTCS Ha
MHUKpOCXeMaxX JAUHAMUYECKON MaMsITH ¢ Npou3BoJibHBIM naoctynoMm (DRAM),
obnagaromux OodbIIMM 00BEMOM. BuaeomamsaTe AOCTynmHaA NpoLECCOPY Kak
oObIuHas OTiepaTUBHAS MaMSTh.

OCHOBHBIE XapaKTEPUCTUKHU:

— PpEeXHUM paboThl (TEKCTOBBIN U rpadUIECKUil);

— BOCHPOU3BEJICHHUE IBETOB (MOHOXPOMHBIN U IIBETHOM );

— YHCJIO UBETOB WJIM YHUCIIO MOJYTOHOB (B MOHOXPOMHOM);

— paspewiaroniasi CnoCOOHOCTh (YMCIO aJAPECyeMbIX Ha 3KpaHe MOHUTOPA
MUKCEJIeH M0 TOPU3OHTAIIA U TIO BEPTUKAJIE);

— pa3psAOHOCTh IIMHBI JAHHBIX, OMNpPEAENAIONIas CKOpPOCTh OOMeHa
JTAHHBIMHU C CUCTEMHOM IMMHOU U T.JI.

Baxnenmen XxapakTepUCTHKOM SBIIIETCS €MKOCTh BHIACONAMATH, OHA
OINpEAENSIET KOJIMYECTBO XPAHUMBIX B IMMAMSITH MUKCEIEH U UX aTpHOyTOB.

B 3aBucUMOCTH OT KOJMYECTBAa MNOJJEPKMBAEMBIX LBETOBBIX OTTEHKOB
pa3InyaroT CIeAyIOIUEe PEXKUMBbI PaOOTHI BUI€0aJaNITEPOB:

— 16 11BeTOB;

— 256 1IBETOB;

— High Color (16 6ur);

— True Color (24 6ur);

— True Color (32 6ur).

[Teponavyasibho IBM PC Brinmyckanuch ¢ 4epHo—OenbiM anantepom MDA
(Monochrome Display Adapter). MakcumanbHOE pa3pemieHne COCTABIISIIO
640x350 Touek, rpaduyeckue BO3ZMOKHOCTH OTCYTCTBOBaJM. Clemyromum ObLI
Takke yepHo—Oenbiit Bugeoanantep «I'epkynecy», BoimyieHHbINH Gupmoit Hercules
Computer Technology, Inc. Otot agantep oGecneunBaer pazpemenue 720x350 c
rpaduuecKkuMu BO3MOKHOCTSIMH.
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[lepBpiMm 1BeTHBIM BuAcoanantepom ¢upmbl IBM cran CGA (Color
Graphics Adapter). Paspemieane ero mano (D), useroB maino (mo 4).
MakcumainbHoe paspenienue coctaniser 640%200.

3areM ObL1 BhIMyIeH Buacoagantep EGA — (Enhanced Graphics Adapter).
On o6OecrnieunBaet pazpenienue 648200 npu 16 nBerax u3z 64. MakcumalibHOE
paszpemenue 640x350.

[TepBBIM BUJICOAANITEPOM co CpPaBHHUTEIHHO IpUEeMIIEMBbIMU
xapakrepuctukamu ctal VGA (Video Graphics Array) ¢ MakCHMaJdbHBIM
paspemenreM 10 800600 mpu 256 nBerax.

3atem ¢upma IBM pazpaborana Bumeoamantep 8514/A, umeBiero
napameTpbl 00Jie€ COOTBETCTBYIOIINME CIOXKUBIIMMCS TOTpeOHOCTsIM — 1024%X768
npu 256 uBeTax.

[Tocnenusisi paspaborka ¢upmel IBM — Bupeoamantep XGA (eXtended
Graphics Array) ¢ He caMBIMH COBPEMEHHBIMU BO3MOXKHOCTSMHU 1024768 npm
256 uBertax. OH Ha YpOBHE perucTpoB coBMecTuM ¢ VGA.

Mmuorue GupMbI BBIMYCKAIOT ynydiieHHbIe Bepcun VGA 1moa Ha3BaHUSAMU
Super VGA u Ultra VGA, HO 001IMii cTaHIapT OTCYTCTBYET.

@upma Texas Instruments npemnoxkuna cTaHgapT Ha NOPOrpPaMMHBIN
uHTep(deiic ¢  HMHTEIUIEKTYalbHBIMHA  BHJIC0QJANTEPAMH,  HCIIONb3YIOIMUMU
rpapuueckue mporeccopel TMS 340xx (TIGA-crannmapr, Texas Instruments
Graphics Architecture). B HacTosiiee 3T0 caMple MOIIHBIE BHACOQTANTEPhI IS
IBM PC.

Taxum 06pa3oM, CyIIECTBYIOT CIAEAYIOLUINE BUACOKOHTPOIIEPHI:

— Hercules — moHOXpOMHBI# rpadudecKuii agantep;

— MDA — MOHOXpOMHBIN AUCIIJICHHBIN aganTep;

— MGA — MOHOXpOMHBIH Tpaduyueckuii amanrep;

— CGA - uBetHol rpaduveckuii agantep;

— EGA — ynyumiensslii rpadudeckuii agantep;

— VGA - Buneorpaduueckuii agantep (Buaeorpaduaeckas MaTpHIa);

— SVGA - ynydineHHbIl BUeorpapuuecKkuii agantep;

— PGA — mpodeccruonanbhblil rpaduueckuii aganrtep;

Jlnsa moBblmeHuss ObIcTponeicTBUsl rpaduueckux monacuctem IBM PC
BBIMYCKAIOTCSl CIELMaIbHbIe THUIBI aJanTepoB — TpadUUecKUe aKCeIepaTOpBl.
['paduueckue akcenepaTtopbl COAEPKAT COOCTBEHHBIE MPOILECCOPHI, KOTOPHIC
CHEIUAIN3UPOBaHbl ISl BBINOJHEHUS TpaduyecKux NpeoOpa3zoBaHUM, MOITOMY
u3o0pakeHust ~ oOpabaTwhiBaroTCs ~ ObICTpee, YeM C  HUCIOJIb30BaHUEM
yHusepcaibHoro LIT II9BM.

AKcenepaTopbl, KpoMe TUIAa U BO3MOXKHOCTEH Tpaduueckoro mpoieccopa,
pasinyaroTcs Mo CJIEeIyIOUUM OCHOBHBIM IapaMeTpam:

— TaMATBIO ISl COXpaHEeHUs wu300pakeHud. B  HEKOTOpBIX ciydasx
UCIIOJNIBb3YyeTCsl 00bIuHas nuHamMudeckas namsite DRAM, HO 00bIYHO HCTIONB3yeTCS
CrenHUaIM3upOoBaHHas BuaeonaMats VRAM;

— ucnojb3yeMoi muHoi. B Hacrosimiee Bpemst 00p1uHO ucnonbdyercs: PCI;

— IIUPUHON PETUCTPOB. UeM LIupe perucTp, TeM OOJbIlIee YUCIO MTUKCEI0B
MO3KHO 00paboTaTh 3a 0IHy KOMaHy. B HacTosiee Bpemst mupuna — 64 oura.
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7.3. IlpuHTeEpDbI, UX KIacCU(PUKALNMS, OCHOBHbIE XapPAKTEPUCTHKHU H
MPUHIIAI PA00THI

[IpunTepsl sBISIOTCS HauOoliee MOMYJSPHBIMH YCTPOMCTBaMHM BBIBOJA
uH(OpMAaIUU AJI IEPCOHAIBHBIX KOMIIBIOTEPOB.

[1o TexHOJIOTMY NTeYaTH MMPUHTEPHI MOKHO Pa3/ICIIUTh Ha!

— Wrojp4aThie (MAaTPUUHBIC);

— CTpYyHMHBIE;

— Ja3epHBbIE.

7.3.1. Mampuunvie npunmepuot

MarpuyHble NPUHTEPHI /10 MOCIEIHETO BPEMEHU SBISIUCH OCHOBHBIM
CTAHJAPTHBIM  YCTPOICTBOM BBIBOJA [JI1 INEPCOHANBHBIX KOMIIBIOTEPOB,
MIOCKOJIBKY CTPYMHBIE MPUHTEPHl pabOTald €llle HEYAOBIETBOPUTENIBHO, a LI€Ha
Ja3epHbIX OblIa JIOCTATOYHO BbICOKA. W B HacTosIee BpeMs HUroJibyaThie
IPUHTEPHI IPUMEHSIOTCA JOCTATOYHO YacTo.

Jlocmouncmea mampuunslx (U20n164aMbBIX) NPUHMEPOB:

— yIOBJIETBOPUTENIbHASI CKOPOCTh NIE€YaTH;

— YHHUBEPCAJIbHOCTb, 3aKJIIOYAIOMIASICS B CIOCOOHOCTU paboTaTh C OO0
Oymaroii;

— HHU3Kasg CTOMMOCTb MEYaTH.

Uronpuateiii mnpuHTep GOPMHPYET 3HAKHM HECKOJIBKUMH WTOJIKAMH,
PacCIOJIOKEHHBIMU B TOJIOBKE MIpUHTEpA. bymara BTArMBaeTcCsl C MOMOIIBIO Bajia, a
Mexay Oymaroid M TOJOBKOM TpHHTEpa pacroJiaraercsi Kpacsmas JieHta. [Ipu
ylape UTOJIKU MO 3TOW JIeHTe Ha Oymare octaercs 3akpaiieHHbId cien. Uromkw,
pPacmnoioKeHHbIE BHYTPHU TOJOBKU, OOBIYHO aKTUBU3UPYIOTCS JIEKTPOMArHUTHBIM
METOJIOM. [ 0JI0BKa IBUTraeTcs 1o roOpru30HTAJIbHON HAMPABIISIOIEH U YIIPABIISIETCA
IIaroBbIM JIBUrarejaeM. Tak Kak HaledyaTaHHbIE 3HAaKW BHEIIHE MPEACTABISIOT
co00ll MaTpuily, a BOCOPOU3BOJAUT 3Ty MAaTpPULy UTOJbYaTbld MPUHTEP, TO YACTO
€ro Ha3bIBAIOT MATPUYHBIM PUHTEPOM.

Cpenn MaTpU4HBIX MPUHTEPOB CYLIECTBYKOT 9—urospuarele u 24—
UTOJIbYaThIE.

B ronoBke 9-urompyatoro mpuHTEpa HAXOAATCA 9 UTOJOK, KOTOpBIE, Kak
MPaBUJIO, PACIIONIAralTCsl BEPTUKAIIBHO B OJMH psil. biaarogapsi ropu30HTaIbHOMY
JBH>)KCHUIO TOJIOBKM MPUHTEPA U AKTUBU3ALUU OTAEJIBbHBIX UTOJIOK Hale4yaTaHHbIN
3HaK oOpa3yeT Kak Obl MaTpuily, MpUYeM OTACNbHbIE OYKBBI, LHU(PHI U 3HAKU
«3aJI0’KEHBI» BHYTPH MPUHTEPA B BUJIE OMHAPHBIX KOJIOB.

B 24—uronpuatoM NpUHTEPE UCTIOIB3YETCS TEXHOJIOTHUS MOCIEA0BATEIBHOIO
pacIooKeHusl UTOJIOK B JIBa psiaa no 12 mryk. BenencTBue Toro, 4to Wroyiku B
COCEHUX pANAaX CABUHYTHI IO BEPTUKAINA, TOYKHA HA PACIIEUATKE MEPEKPBIBAIOTCS
TakKUM O00pa3oM, 4YTO HUX HEBO3MOXXHO pa3In4uTh. lIMeeTrcs BO3MOXKHOCTD
NEPEeMEIIEHUS] TOJIOBKH JBaXAbl 1O OJHOM M TOM K€ CTpOKE, YTOObI 3HAKU
IPOMNEYAThIBAINCH €IIe pa3 ¢ HEOONBIINM CMeIlleHueM. Takoe KayecTBO MevaTu
o6o3nauaroT kak LQ (Letter Quality — MmammHONIMCHOE Ka4eCTBO), B 3TOM PEKUME
CKOPOCTh N€YaTH YMEHBIIAETCS HE3HAUUTEIbHO, TAK KaK TOJOBKa NeYaTaeT MpHU
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JBMKCHUM CJIEBa HANpaBO M CHpaBa HayieBo. M3rotoButenn OOBIYHO YyKa3bIBaIOT
TEOPETUYECKYIO CKOPOCTh I€YaTH, TO €CTh MAKCUMAJIIBHO BO3MOXHYK) CKOPOCTH
YEPHOBOT'O PEKHMMA, MPHU ATOM KAueCTBO €YATH HE urpaet ponu. LQ-nedars mis
UTOJIbYATHIX TPUHTEPOB JJIUTCSA AoJblue. Eiie nonblie medyataercs rpaduka,
MOTOMY YTO MPHU ATOM HAOOp 3HAKOB HE YMUTAETCS U3 BHyTpeHHeH namsatu (ROM)
IIPUHTEPA, a KaKJas revyaracMasl TOUKa JOJKHA paCCUUTHIBATHCSL.

Eaununa wu3MepeHuss CKOpOCTH IeyaTd — cps (CMMBOJ B CEKYH.Y).
HUronbuateie mpUHTEpPHl 000OpYNOBaHBl BHYTpeHHEH mamaATbio (Oydepom) mo 64
KOGaiit u Oonee, KOTOPBI MPUHUMAET JAHHBIE OT MEPCOHATHLHOTO KOMITBIOTEPA.
HronpyaTelii TPUHTEP — MEXaHUYECKOE YCTPOMCTBO, a paboTa MEXaHUYECKHX
y3JI0B BCET/Ia CONIPOBOXKAAETCS IIIyMOM.

KauecTBO meyaTtw CHIBHO 3aBUCUT OT pa3pelieHHs] NpPHUHTEpa, T.€.
KOJIMUECTBA TOYEK, KOTOpOE Tedaraetcs Ha omgHoMm jroiime — dpi. [lanHas
XapaKTEPUCTHKE UTPAET POJIb, B OCHOBHOM, MPU paboTe MpUHTEpa B rpadyuuecKkoM
pexuMe.

7.3.2. Cmpyiinvie npunmepul

[IpuHumun paGoOThl CTPYHHBIX TPUHTEPOB HAMOMHWHAET UIOJIbYATHIC
OpUHTEPbl. BMecTo Wroyiok 37ech MNPUMEHSIOTCS TOHKUE C€OIUIA, KOTOpPbIE
HaxXoJATCA B TOJIOBKE MNpUHTEpa. B 3TOil TOJIOBKE YCTaHOBIEH pe3epByap C
KUIKAMH YEpPHHUIIAMHU, KOTOPbIE Yepe3 COIJIa KAK MUKPOYACTHUI[bI IEPEHOCITCS Ha
Matepuana HocuTess. Ynucino comenl HaXOoAUTCs B Auarna3zoHe oT 16 no 64, a uHorna
Y 10 HECKOJIBKHX COTEH.

s xpanenus uepHun UCNONBL3VIOMCSL 084 MEMOOA.

rojIOBKa NpHHTEpa OOBEAMHEHA C pe3epByapoM JUIsl YEpHWI, 3aMeHa
pe3epByapa ¢ YepHWIAMH OJHOBPEMEHHO CBSI3aHA C 3aMEHOU IOJIOBKY;

UCITIOJIB3YETCSl OTACIIBHBINA pe3epByap, KOTOPBIA Yepe3 CUCTEMY KallWJULIPOB
o0ecreyrBaeT YepHUJIaMH FOJIOBKH MPUHTEPA.

B ocnose npunyuna oeiicmeus cmpyunHslx nPUHMEPO Nexcam.:

— MbE30IIEKTPUUECKUN METO/;

— METOJ Ta30BbIX ITY3bIPEH.

JUiss  peanu3anuy  Nbe303JIEKTPHYECKON0 MeToJa B KaXJ0€ COIUIO
YCTaHOBJIEH TUIOCKMH TMbE30KPUCTAII, CBsi3aHHbIM C jauadparmoit. Ilox
BO3JICHICTBHEM AJIEKTPUYECKOTO TOKAa MPOUCXOIUT AedopMariusi Mbe303JIEMEHTA.
[Tpu nevaru, HaXOAAIIMICS B TPYOKE MbE30AJIEMEHT, C)KUMAsI M pa3kumasi TpyOoKy,
HaIOJHAET KaWUIAPHYIO CUCTEMY YEepHUJIAMH. UepHuia, KOTOPbIE OTKUMAKOTCS
Ha3aJl, MEpPEeTeKalT OOpaTHO B pe3epByap, a YEpHUJIA, KOTOPHIC BBIJIABHIKCH
HapyXy, o0pa3yroT Ha Oymare Touku. CTpyiiHbIe MPUHTEPHI C UCIOJIb30BAHUEM
JAHHOM TeXHOJIOTuH BhIMycKatoT ¢pupmel Epson, Brother u nip.

Metoa ra3oBbIX my3bIpell 0azupyeTcss Ha TEPMHYECKOM TEXHOJIOTHH.
Kaxgoe comio o000pyqoBaHO HarpeBaTeIbHBIM 3JIEMEHTOM, KOTOPBIM, mpu
NPOIYCKAHUHM YE€pPe3 HEro TOKa, 338 HECKOJbKO MHUKPOCEKYHJ HarpeBaeTcsl 0
temriepaTypbl okosio 500 rpamycoB. Bo3HuKaromue npu pe3koM HarpeBaHuU
ra3oBbl€ ITy3bIPH CTaparOTCS BBITOJIKHYTh YE€PE3 BBIXOJHOE OTBEPCTHE COIUIA
NopHUI0 (Karuio) SKUJIKUX YEpHHI, KOTOpble MepeHocaTcs Ha Oymary. Ilpu
OTKJIIOYEHUU TOKAa HArpeBaTeIbHBIM 3JIEMEHT OCTBIBA€T, IAapOBOM IYy3bIPh
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YMEHBILIAETCS, U Yepe3 BXOJHOE OTBEPCTHE IMOCTYMAaeT HOBAs MOPLHUS YESPHUIL.
JlanHast TeXHOJIOTHS UcTonb3yeTcs B uznenusax dupm Hewlett—Packard u Canon.

L{BeTHBIE CTpYHHBIE PUHTEPHI UMEIOT 0OJIe€ BHICOKOE KaueCTBO MEYATH IO
CPaBHEHUIO C UTOJbYATHIMU I[BETHBIMU MPUHTEPAMU U HEBBICOKYIO CTOMMOCTbH T10
cpaBHEHHIO C Ja3zepHbiMHU. LIBeTHoe wu300paskeHme TmoOJaydaeTca 3a CUET
UCIIOJIb30BaHUs (HAJOXKEHHUS JIPYT Ha JPyra) 4eThIpeX OCHOBHBIX LIBETOB. Y POBEHb
IIymMa CTPYHWHBIX MPUHTEPOB 3HAYUTEIBHO HUXKE, YEM Y WUTOJbYATHIX, MMOCKOJIBKY
€ro MCTOYHHUKOM SIBJISIETCSI TOJIBKO JABHUTATENb, YNPABJISIOUINM IepeMeleHueM
reyararome rogoBku. [Ipu 4epHOBOM me4yaTh CKOPOCTb CTPYMHOI'O IIPUHTEpPA
3HAYUTENIBHO BBIIIE, YeM Yy urojbuaroro. [Ipu nedatu ¢ xauectBom LQ ckopocTh
cocraBisieT 3—4 (no 10) crpanuubl B MuHyTy. KadecTBo mewyaTu 3aBUCUT OT
KOJIMYECTBA COIEJ B IEYaTalolled TOJOBKE — YeM HX OOJblle, TEM BbIIE
KauecTBO. bosblioe 3HaueHNe UMEeeT KauecTBO U TOJIIMHA Oymaru. Beimyckaercs
crienranbHas Oymara JJisi CTpYHHBIX IPUHTEPOB, HO MOXKHO TeYaTaTh Ha OOBIYHOMN
Oymare miI0THOCTBIO OT 60 10 135 1/kB.M. B HEKOTOpBIX MOAENSIX sl OBICTPOrO
BBICHIXaHMSI YEPHWJI TPUMEHSETCS MoaorpeB Oymaru. Paspemienue cTpyHHBIX
IPUHTEPOB Ipu nevatu rpadguku coctasiseT ot 300*300 no 720*720 dpi.

OcHOB8HOU He0oCmamoK CMmpPYUHO20 HNpUHmMeEpPd. BO3MOXKHOCTb 3aChIXaHUS
YepHUJI BHYTPU COIUIA, YTO MPUBOAUT K HEOOXOTUMOCTH 3aMEHBI IMeyaTarolien
TOJIOBKH.

7.3.3. J/lazepuvie npunmepol

JlazepHble mpuHTEPBI 00ECIIEUNBAIOT 00OJIEE BHICOKOE KAUECTBO IME€YaTH IO
CPaBHEHHMIO CO CTPYMHBIMH W HWroJibYaThIMU IpHHTEpaMu. OJHAKO CTOMMOCTH
Ie4YaTu BbIIIE, OCOOCHHO NPU HCIHOJIB30BAHUU I[BETHBIX JIA3€PHBIX IPUHTEPOB.
Takum o0Opa3om, Il TOJy4YEHUS BBICOKOKAYECTBEHHOW YepHO—OeoN medaru
1eJ1ecO000pa3sHO MCHOJIb30BaTh JIA3€PHBIA MPUHTEP, a A HOJYYEHUS LIBETHOTIO
MU300paKeHHUsI MOXKHO HCIOJB30BaTh IBETHOW CTPYHHBIA mpuHTEep. B mazepHbix
MPUHTEpaX UCIOIB3YETCSI MEXaHU3M TeYaTh, IPUMEHSEMBII B KCEPOKCaX.

OCHOBHBIM 3JIEMEHTOM SIBJISIETCSl Bpallaroliuiics OapabaH aJjis mepeHoca
nM300paKkeHnsT Ha OyMary, TPEACTaBISIONINN COOOW METAaUIMYECKHA ITUIUHD,
MOKPBITBIA ~ TOHKOW  TUIEHKOM  (OTOMPOBOASINEr0  MmodxynpoBoanuka. [lo
NoBepXHOCTU OapabaHa paBHOMEPHO paclpeiensercss cTaThudeckui 3apsia. s
ATOTO CIYXKUT TOHKAas MPOBOJOKA MM CETKa — KOPOHHMPYIOLIMIl TPOBO.
Bricokoe HampsikeHue, MmojaBaeMoe Ha ATOT MPOBOJ BBI3BIBAET BO3HUKHOBEHHE
BOKPYI HEro CBETSINEWCs MOHU3UPOBAHHOM o0jacTM — KopoHbl. Jlazep,
yOPABJISIEMbIA  MUKPOKOHTPOJJIEPOM, TEHEpUPYEeT TOHKUM CBETOBOM  Jyd,
OTpaXkalolMica OT BpallaloUIerocs 3epkaia. JTOT Jyd, najgas Ha Oapalad,
U3MEHSET €ro JJIEKTPUYECKUH 3aps]l B TOYKe MajeHud. Takum oOpa3oM, Ha
OapabaHe BO3HUKAET CKPBITasl Komusl n300pakeHus. Jlanee Ha GapabaH HAHOCUTCS
TOHEp — Menpyanmas Kpacamas nsuib. [lox neicreBuemM ctaTudeckoro 3apsiga 3TH
MEJIKHE YacTULbl TNPUTATHBAIOTCS K TIOBEPXHOCTH OapabaHa B TOUKax,
MOJIBEPTILIUXCS SKCIO3ULIUHU, U PopMHUPYIOT u300pakeHne. bymara BTsruBaercs ¢
MOJIAIOIIET0 JIOTKA M C MOMOUIbIO CHCTEMBI BAJIIMKOB MepeMeniaerca Kk 6apabany.
[lepen GapaGanom Oymare cooOmaercs craruueckuii  3apsga.  bymara
compukacaeTcsi ¢ 6apabaHOM U MPUTATUBAET, OJ1aro1apsi CRBOEMY 3apsiLy, YaCTUIKU
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ToHepa OT Oapabana. J[ns ¢ukcanuum ToHepa Oymara BHOBb 3apspKaeTcs U
MIPOMYCKAeTCsl MEXIy IBYMs poiukamu c temmneparypoit 180 rpaaycos. 3atem
OapabaH pazpsKaeTcsi, OUYMIIACTCS OT MPUIIUIIIUX YaCTUIl U TOTOB JIJIi HOBOTO
npouecca nedatu. Gupma OKI BeITycKaeT J1a3epHbI IPUHTEP, B KOTOPOM BMECTO
Ja3epa MCHOJIb3YETCS HEMOJBUKHAS JUOAHAS CTPOKA, OMUCHIBAKOIIASA HE KaXKIYIO
TOYKY, @ LIETYIO CTPOKY.

B uBeTHOM J1a3epHOM mNpUHTepe U300pakeHHe QopMuUpyeTCs Ha
CBETOYYBCTBUTEJIBHOH (POTONPHEMHOMN JIEHTE IOCJIEIOBATENIBHO I KaXI0TO
U3 4—X OCHOBHBIX LIBETOB. JIMCT meyaraercs 3a YEThIPE MPOX0/1a: UMEIOTCS YEThIPE
€MKOCTH JUII TOHEPOB M OT JIBYX JO 4YEThIpeX Y3JI0B mposiBieHHs. Cxema
yHpaBJeHUsl BKJIIOYAEeT MPOLECCop, MaMATh OONBIIOr0 o0beMa M HWHOTJA,
0COOCHHO TMpH (YHKIMOHUPOBAHUHM B ceTH, BUHYEeCTep. CTOMMOCTH LIBETHOTO
Ja3€pHOTO MPUHTEPA 3HAYUTENLHO BBIIIE, YEM YEpHO—OEJIOT0, & CKOPOCTh MeYaTu
— HUKE.

JlazepHble NPUHTEPHI CO CPEAHUMU BO3MOXKHOCTSIMU TeyaTaroT 4—8 cTpaHuly
B MHHYTY. BBICOKONIPOU3BOAMTENBHBIE CETEBbIE JIA3€PHBIE MPUHTEPHl MOTYT
nevatatb 10 20 u 6onee crpanull B MUHYTY. [Ipu neyatu cinoxHbIX rpaduyeckux
U300paKeHUI BpeMsl 1eyaty 0oJIbLIE.

Pazpemnienue no BepTukanu (COOTBETCTBYET Iiary 0apabaHa) COCTaBISET OT
1/300 o 1/600 mroiima. Pa3penienre mo ropu3oHTa M ONPEAEHsSeTCs TOYHOCTHIO
HABEJICHU JIA3€pPHOTO Jy4Ya M KOJMYECTBOM TOYEK B CTPOKE M COCTAaBIISET, KAK
npasuio, ot 1/300 go 1/1200 mroiima.

JlazepHblil mpuHTEp 0OpabaThIBAET II€JIbIE CTPAHHHULBI, YTO CBSI3aHO C
OOJBIIUM KOJIMYECTBOM BBIUMCICHUNA. MUHUMAaIbHBIM 00BEM MaMSTH Ja3€pPHOTO
npuHTepa He MeHee 1 Mo6aiit. Hanbonee yacto ucnonsiyercst namsaTh ot 2 10 4
Mobaiit. L{BeTHBIE TPUHTEPHI TPEOYIOT I padbOTHI ewle Oonblyro namsTh. [lamMaTs
Ja3epHOr0 MPUHTEPA MOXKET OBITh YyBEJIMWYEHA MYTEM YCTAHOBKU CIELHAJIbHBIX
kapT ¢ DRAM wunu SIMM monynsimu. BoabIIMHCTBO Ja3epHBIX NPUHTEPOB MOTYT
nevyarath Ha Oymare ¢opmara A4, pexe — A3. Hekoropbie mpuHTEpHI MOTYT
nevaraTh Ha 00eHX CTOPOHAX JIMCTA, HO OHU CTOAT CYIIECTBEHHO JOPOXKE.

7.4. Ilnorrepsl (rpadomocrponTein)

Inorrep (rpadomocTpontesib) — 3TO YCTPOMCTBO aABTOMATHYECKOTO
MOCTPOEHUSI JAMarpaMM WM JIpyrux u300paxxeHud Ha Oymare, IIJIaCTHKE,
(GOTOUYBCTBUTEILHOM MaTepualie WIM MHOM HOCHUTENEe IIyTeM YepyeHHus,
IpaBUPOBaHUs, (POTOPETUCTPAIIMH UIIA UHBIM CIIOCOOOM.

Paznuyuaror:

— IJaHlIeTHbIe rpadonocTpouTtenu 111 dopmara A3 — A2, ¢ ¢pukcaruei
JIUCTA BJIEKTPOCTATUYECKUM CIIOCOOOM U MUIIYIIUM Y3JIOM, TIEpEeMENIAONINMCS B
JIBYX KOOpJAHHATaX (Ha MIOCKOCTH);

— OapabdanHble TpadgoONMOCTPOMTEIM C HOCHUTEIEM, 3aKpEIUIIEMbIM Ha
Bpararomiemcs 6bapadane;

— PYJIOHHbIe HWJIH POJHKOBbIE TpPadoONoOCTPOUTEM C YEPTEIKHOU
TOJIOBKOW, NEPEMEIIAIONICICS B OJHOM HAIlPaBJI€HUU NPH OJHOBPEMEHHOM
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MEePEMEIICHINN HOCHUTENSI B TEPICHIUKYISIpHOM eMmy HampaBieHuu. [llupuna
oymaru ¢dopmata Al mam AQ. Takue MIOTTEpHl HCHOIB3YIOT PYJIOHBI OymMaru
JUTMHOW JI0O HECKOJIBKUX JIECATKOB METPOB.

[110TTEepBl U3rOTABIMBAIOTCS B HAMOJBLHOM 1 HACTOJIbHOM HCIIOJHEHUU.

ITo npuHIMILY OCTPOEHUS N300PaKEeHNs MOAPA3AeJAI0OTCS Ha:

séekmopuvle epagonocmpoumenu (Co3aatoT H300paKEHUE C TOMOIIBIO
HIAPUKOBBIX, MEPhEBbIX panuaorpados, driaomacrepa, kapangama. B HacTosiee
BpEeMs TPAKTUYECKU CHATHI C TIPOU3BOJICTBA);

pacmpogvle epagonocmpoumenu (Hacnemnyss KOHCTpYKTHBHBIE OCOOEHHOCTH
IPUHTEPOB, CO3AAIOT U300PAKEHUE MMYTEM MOCTPOYHOTO BOCIIPOU3BEACHHUS).

ITo cnoco0y mevyaTu pacTpoBbie rpadonocTpouTeu NOAPa3AeaAIOTC Ha:

—  anekmpocmamuieckue Tpa(OMOCTPOUTETN C  AJIEKTPOCTATUYECKUM
MPUHITUTIOM BOCTIPOU3BEICHMUS,;

— cmpyltinvie TPadONOCTPOUTENH, OCHOBAHHBIMU Ha MPUHIMIE CTPYUHOU
neyaty (BbIJABJIMBAaHUU KPACSIIIETO BEIIeCTBA Yepe3 coria hOPCyHOK);

— Jna3zepuble TpadONOCTPOUTENH, BOCIPOU3BOAAIINE H300paKeHUE C
MCIIOJIb30BAaHUEM JTyYa JIa3epa;

— cgemoouoonvle TPadONOCTPOUTENIH, OTIUYAIOIIUECS OT Ja3epHBIX
croco0oM NepeHeceHus n300paxeHus ¢ bapadbaHa Ha Oymary;

— mepmuueckue rpadONOCTPOUTEINH;

— Mukpoguibm—niommepuwt, omoniommepul ¢ (pUKcanuenrn U300paKeHUS
HAa CBETOYYBCTBHUTEIILHOM MaTepHuae.

OCHOBHBIE KOHCTPYKTHBHBIE U OKCIUIyaTallMOHHBIE XapaKTEPUCTUKU
rpadonocTpouTeneii: GopmMaT BOCIPOM3BOAUMOIO H300paKEHUS—OPUTHMHAINA,
pazMep paboyero moJjsi, TOYHOCTh, pa3pellieHue pacTpOBbIX rpadonocTpoutesneit
(06pruHO B mepeaenax 300-2500 dpi), cKOpOCTh MPOPUCOBKU WU U3TOTOBJICHUS
eIMHUIIBI POIYKIIMH 3aJaHHOTO (hopMaTa, HAIUYNE WM OTCYTCTBHE COOCTBEHHOMN
namsitd  (Oydepa), mnporpammuHoe oOecredeHne (apaiiBepbl, MPOTPaMMBbI
pactepusaluu),  HaJlMuyhe  CETEBOWM  IUIaThI. Hekoropeie  moaenu
rpadonocTponuTeneil KOMIUIEKTYIOTCSI WM MOTYT OCHAIIAaTbCsA HACaJKaMH,
JOTIOTHSIOMUMHE UX (YHKIHSIMU CKaHepa.

BonbIIMHCTBO CTPYHHBIX ammapaTtoB OOECMEUMBAIOT MeYaTh rpaduuecKux
¢aitnos popmara TIFF, BMP, PCX.

7.5. Ckanepbl, Kj1accu(puKanus 1 OCHOBHbIE XapaKTePUCTUKH

CkaHep 3TO YCTpPOMCTBO BBOJIa B MEPCOHAIBHBIN KOMIBIOTEP LIBETHOTO U
4epHO—0e10r0 n300paxeHus ¢ Oymard, IJICHKH | T.11.

I[puHumMn geicTBUS CKaHePa 3aKII0YaeTCsl B MPeoOpa30BaHUM ONITUYECKOTO
CUTHAJIa, TMOJIY4aeMOro IpU CKAaHUPOBAHUM M300pa)KEHUS CBETOBBIM JIyYOM, B
AIIEKTPUYECKHIL, a 3aTeM B IU(POBOH KO/, KOTOPBIN NEPETAETCS B KOMITBIOTEP.

CkaHepbl pa3/ieJisiloT Ha:

YyepHo—OeJible CKAHEePbl MOTYT B IPOCTEHIIIEM Cllydae pa3inyaTh TOJIBKO JBa
3HAYEHHUs] — YepHOe M Oejoe, YTO BIOJHE AOCTATOYHO JUIS YTEHHS IITPUXOBOTO
Koza (6oJee CI0KHBIE CKAHEPhI Pa3IMYalOT TPaJallii CEPOro I[BETA);
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HBETHbIE CKAHEPBI pa0OTAIOT HA TIPUHIIUIIE CIOXKEHUS IIBETOB, PU KOTOPOM
[[BETHOE H300pakKeHHE TOJydyaeTcss MyTeM CMEIIeHHs TPeX LIBETOB: KPACHOTO,
3€JICHOTO U CUHEro. TeXHUYeCKH 3TO peaau3yeTcs AByMs Clloco0aMu:

IpU CKaHUPOBAaHUM I[BETHOM OpPUTHMHAJT OCBEIAEeTCd HE O€JbIM CBETOM, a
MOCJIEA0BATENBHO KPACHBIM, 3€JIEHBIM U CUHUM. CKaHMPOBAaHUE OCYILIECTBIISIETCS
JUISL KaKIOTO I1[BETa OTAENbHO, IMOJy4deHHass HH(OpManus MpeaBapuTeabHO
oOpabaTbIBaeTCs ¥ MEPEJAETCsl B KOMITbIOTED;

B TIPOIIECCE CKAHWPOBAHUS [IBETHOW OPUTHHAJT OCBEHIAETCS OCTBIM I[BETOM, a
OTpakeHHBIN cBeT mnomamaeT Ha CCD-maTpuily uepe3 CHCTEMY CIElHalbHbIX
GUIBTPOB, pa3ziaralrivXx €ro Ha TPU KOMIIOHEHTA: KPACHBIM, 3€JEeHBbIN, CHHUH,
KQKJIbI 13 KOTOPBIX YJIABIMBACTCSI CBOMM HAOOPOM (POTOAIIEMEHTOB.

A TakXe CKaHepbl JeJsATCS Ha:

— Py4Hble CckKaHepbl — 3TO OTHOCHUTEIBHO HENOPOTHE YCTPOMCTBA
HEOOJIBIIOr0 pa3Mepa, YA0OHBI JJIsi ONEPAaTUBHOTO CKAaHWPOBAHUS U300paKeHUU
U3 KHUT ¥ )XypHayoB. [IlupuHa nmojaocel ckaHupoBaHus 0ObIYHO HE TipeBbIaeT 105
MM, ctaHaaptHoe pazpemieHue 300-400 dpi. K HemoctaTkam pydHOTO CKaHepa
MOHO OTHECTH 3aBUCHUMOCTh KaueCTBa CKaHUPOBAHMS OT HABBIKOB MOJIb30BATEIIs
U HEBO3MOXHOCTh OJIHOBPEMEHHOT'O CKaHWPOBAHUSI OTHOCUTEIILHO OOJIBIINX
U300pAKEHUN.

— B 0apabaHHOM cKaHepe CKaHUPYEMbI OPUTHMHAJ pPACHOJAracTcs Ha
Bpamjatoriemcsi O6apabane. B Hacrosiiee Bpemsi HUCIOJNB3YIOTCS TOJBKO B
TUTIOTPa(CKOM MPOU3BO/ICTBE.

— B JaMCTOBBIX CKaHepax HOCUTEIb C H300paXEHHEM MPOTATUBACTCS
BJIOJIb JIMHEMKH, Ha KoTtopo pacnonoxkenbl CCD- »snementsl. Illupuna
U300paKEeHMUsST KaK TMpaBUiio cocTaBisieT (opmar A4, a JaiouHA OrpaHUyYCHA
BO3MOKHOCTSIMU HCIIOJIB3yEMOT0 KOMITbIOTEpa (d4eM OoJbllle M300pa’keHue, TeM
OombImie pa3mep (aiina, TIe XpaHUTCS ero MUQPOBast KOTIHS).

— IlnaHmeTHbIe CKaHepbI OCYILIECTBIISIIOT CKaHUPOBaHUE B
aBTOMATHYECKOM pexume. OpUrrHall pacrojiaraeTcs B CKaHEpe Ha CTEKISTHHOM
JUCTe, TMOJ KOTOpbIM TojoBKa uTeHus ¢ CCD-ajnemMeHTaMu CKaHUPYET
M300pKEHUE TIOCTPOYHO C PABHOMEPHOW CKOPOCTHIO. PasMephl CKaHHPYEMBIX
W300pKCHUI 3aBHCAT OT pa3Mepa CKaHepa W MOTYT JOCTUTaTh pPa3MepoB
oospioro yeprexknoro aucrta (A0). CnenuanbHas clalJ—IpUCTaBKa MO3BOJISET
CKaHUPOBaTh CJAWAbl M HETATHUBHBIE IUIEHKU. AmNNapaTHOE pa3peuieHue
IJIAHIIETHBIX CKaHepoB gocturaeT 1200 dpi.

CkaHepbl MOJKIIOYAIOTCS K  [EPCOHAJbHOMY  KOMIIBIOTEPY  4YeEpe3
crenuaJbHbIi KOHTPOJLIep (75 IUIAHIIETHBIX ckaHepoB 3To yanie Bcero SCSI
KoHTpoJuiep). CkaHep Bcerja J0JKEH UMETh COOTBETCTBYIOIIUM JApaiBep, Tak Kak
TOJBKO OTPAaHUYEHHOE YHUCJO IMPOrPAMMHBIX IPUIOKEHUNA HMEET BCTPOCHHBIC
TpaBePHI ISl OOIICHHS C ONTPEACICHHBIM KJIAaCCOM CKaHEPOB.

7.6. lururaizepsnl

Jlururaiizep npenHasHaueH sl MpodeccruoHaNbHBIX Tpadudeckux pador.
C mNOMOMIBIO  CHEMUAIBHOTO MPOrPaMMHOTO OOeCmeueHus] OH MO3BOJISET
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npeoOpa3oBbIBaTh JABIKEHHWE PYKH oOmeparopa B (opMaT BEKTOPHON TpaduKu.
[lepBoHavasibHO JUrHTaii3ep ObUT pa3paboTaH AJig OPWIOKEHUH CcUCTEM
aBTOMATU3UPOBAHHOTO MPOECKTUPOBAHMS, TaK Kak B 3TOM Cliydae HEOOXOIUMO
OMpeNeNsaTh W 3a/JaBaTh TOYHOE 3HAYEHHWE KOOPAMHAT OO0JBIIOrO KOJWYECTBA
Touek. B oTiMuume OT MBIIIM JUTHTA3ep CHOCOOEH TOYHO ONpEeNeisITh U
00pabaTbIBaTh a0COIOTHBIE KOOPIUHATHI.

Jlururaifzep COCTOMT U3 CHNELHAIBHOIO IUIAHIIETa SIBISIONIErocs padoueit
MOBEPXHOCTHIO U, KPOME JTOrO, BBHINOJHSIOLIETO pa3HOOOpa3Hble (QYHKIUU
yIpaBJIeHUS] COOTBETCTBYIOIIMM MPOrPaMMHBIM 00€CIIEedeHHEM, U CBETOBOTO Tepa
WIH, Yallle, KPyroBOTr0 Kypcopa, SIBISIOUIMXCS yCTPOMCTBaMH BBOJa HHPOPMAIIIH.

OnHolt W3 pPa3HOBUAHOCTEM JWruTaii3epa sBIsSEeTCS rpau4YecKud Wid
pucoBaibHbI TuIaHmeT. OH mnpeacTaBisieT co0OM MaHeNnb, MOJ KOTOPOH
pacroJiokKeHa 3IEKTPOMATrHUTHAs peleTka. Eciu nmpoBecTH Mo ero moBEPXHOCTH
CHEUHUAaIbHBIM TEPOM, TO HA 3KpaHE MOHUTOpA MOSBUTCS IITpuX. B muianmiere
peanu3oBaH MPUHIUI  AOCOJIOTHOIO  MO3MIMOHUPOBAHUS:  M300pakeHHe,
HapUCOBAaHHOE B JIEBOM HUKHEM yTJia IJIAHIIETa, MOSABUTCS B JIEBOM HM)KHEM YTIIY
9KpaHa MOHUTOpPA. OOBIYHO PUCOBAIbHBIE IUIAHIIETH UMEIOT pa3Mepbl KOBPUKA
JUTSL MBILLIHY, HO paboyasi TOBEPXHOCTh HECKOJIbKO MEHBLIE.

NMeroTcsl TUIaHIIEThl, O0JIaalolie YYBCTBUTEIBHOCTBIO K HAXKHUMY, C
MOMOILBIO KOTOPBIX, PETyJIHUPYys HaXXKUM, MOXHO IOJy4YaTh Ha JKpaHE JIMHUU
PAa3IMYHON TOJIIVHBI.

CnenuanpHas IUIacCTMAccoBas —IUIEHKA, MpWiaraeMmas K  IUIAHIIETY,
MO3BOJIAET KOIMPOBATh IMOMJIOKEHHBIE IOJ Hee H300pakeHHs Ha OyMaskKHBIX
opuruHanax. llna”HmieTsl NOAKIIOYAOTCS K  IIOCIENOBAaTEIbHOMY  IOPTY
IIEPCOHAIBHOTO KOMITBIOTEPA.

['paduueckuit muaHIIET MOXKET UMETh pa3iudHble opMatbl: OT A2 — s
pohecCHOHATFHOM JESTENBHOCTH U MEHBIIIE — /1JIsl 60J1ee MPOCTHIX PadoT.

Kommanuss  Immersion  pa3pa0oTana  yHUKQJIbHYHO  MEXAHHUYECKYIO
TEXHOJOTHIO OUU(POBKM, KOTOpas KOMIIAaKTHA, JOCTYIIHa W JIeTKa B
ucnonp3oBanuu. Kaxgoe coeauHeHne WCHONAB3yeT IUGPOBBIE ONTHUYECKHE
JaTYMKH, paboTa KOTOPBIX HE 3aBUCHUT OT JIFOOOTO OTHOCSIIErocs K OKPY>KEHHUIO
BIusHUSA. Pe3ynpTar — yHHBepcaibHas CHUCTeMa, KOTOpas MOXKeT padoTaTthb
IPAaKTHYECKU B JIOOOU CpeJie M CKaHUPOBATh OOBEKTHI U3 JTH0OOT0 MaTepuara.

Ho xpome 3T0T0, €CTh U Ipyrue TEXHOJIOTUU TPEXMEPHOTO CKAHUPOBAHUE:

— VYIbTpa3ByKOBOE CKAHHMPOBAHUE.

— MaruuTHoe cKaHUpOBaHHUE.

— JlazepHbie CKaHEPHI.

N3 Bcex TpeXMEpHBIX TEXHOJOTUHA CKAaHUPOBAHUSA, YJAbTPa3ByKOBbIE
CHCTeMbl HalMEHee TOYHBbI, HAMMEHEE HaJIeKHbl U HamOoJiee BOCIIPUUMYMBBI K
r€OMETPUYECKUM UCKAKEHUAM. BeaeacTBue TOro, 4To CKOPOCTh 3ByKa 3aBHCHUT OT
BO3JYLIHOTO JABJICHUSA, TEMIIEpaTypbl M APYTUX aTMOC(EPHBIX YCIOBHIA,
3P (HEKTUBHOCTh YIBTPA3BYKOBBIX CUCTEM MOKET U3MEHATHCS BMECTE C IOTOJOM.
Kpome Toro, oHu BOCHpHUUMYMBBEI K pabOTEe pa3iInYHOrO OOOPYAOBAaHHUA, HaKe
LIYMY JIaMII JTHEBHOT'O CBETA.

MarnuTHble TpexmepHble HuGpoBbie Npeodpa3zoBaTenu padOTAIOT Ha
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TOM JK€ TPHUHIIUIE, YTO U «YJIbTPA3BYKOBBIE CHUCTEMBI», T.€. HCIOIB3YIOT
MarHuTHoe 1oJie. OHM HEBOCHPUUMYMBBLI K aTMOCHEPHBIM U3MEHEHHUSIM U OY€Hb
YYBCTBUTEJIbHBl K MCKAXEHUSM OT OJIM3JIekKAIIEro MeTajlyla WM MAarHUTHBIX
noJsield. MeTaJlmnyeckue CTybs, MIaThl, KOMIIBIOTEPHI UK JIPYyroe 000py10BaHUE,
pa3MelieHHble OJIM3KO OT MarHUTHOro HUGPOBOTO MpeoOpa3zoBaTesis, HCKa3UT
nanHeie. Kpome Toro, Takue cHCTeMbl HENb3sl HCHOJb30BaTh ISl OLU(POBKU
00BEKTOB ¢ METAJUTMYCCKUMHU YaCTSIMHU.

Jlazepubie ckanepel B 10—-100 pa3 nmopoxe, 4emM CUCTEMBI MEXAHUYECKOU
omdpoBku, Takue, kak Microscribe-3D. CucTtembl, HCHOIB3YIOMINE Ja3ephl,
UMEIOT MHOTO orpaHudeHuii. OOBEKTH ¢ OTpaXKAIONUMU WA SPKAMHU
MOBEPXHOCTSAMHU, OONbIIHE OOBEKTHI M OOBEKTHI C BOTHYTHIMH IMOBEPXHOCTSIMU,
KOTOpbIE€ 3aTEHAIOT MPAMOW IyTh JIA3€PHOTO Jyda — TJaBHas MpoOJjema s
JIa3ePHBIX CUCTEM.

7.7. MaHMILYJSITOP «MbILIb)»

Hapsny ¢ knaBuaTypoul MblllIb SIBJISETCS BAXHEUIIUM CPEACTBOM BBOJA
uHpopmauu. B coBpeMEHHBIX MPOTPAMMHBIX MPOAYKTaX, UMEIOIIUX CIOKHYIO
rpaduyueckyro 000JI0UKY, MBIIIb SIBISIETCS OCHOBHBIM MHCTPYMEHTOM YIPABIEHUS
IIPOTPAMMOM.

[To npuHLMITY AEHCTBUSA MBIIIH JIETSATCS HA:

— Mexanuueckue;

—  Onmuxo—mexanuueckue,

— Onmuueckue.

[TopaBnsromee 4YUCIO KOMIIBIOTEPHBIX MBIIIEK HCIIOIB3YIOT ONTHKO—
MEXaHMYEeCKUH MPUHIMI KOAMpoBaHUs nepeMenieHus. C MOBEpXHOCTBIO CTOJIA
COTPUKACACTCS TSKENbINA, MOKPBITHIA PE3UHON IIApPUK CPABHUTEIHHO OOJIBIIOTO
nuamerpa. Ponuku, mnpuxkaThle K TMOBEPXHOCTH IIapHUKa, YCTAHOBIIEHBI Ha
NEPHEHAMKYJIAPHbIX JIpYr Jpyry ocsIX ¢ JABYMs Jardydkamu. JlaTuuku,
MpeCTaBISAIONME cO00M onTonapsl (CBETOAMOI—()OTOANO), PACTIOIATalOTCs 10
pa3Hble CTOPOHBI JTUCKOB C mpope3siMu. Ilopsiiok, B KOTOPOM OCBELIAIOTCS
(OTOUYBCTBUTEIBHBIE 3JIEMEHTBHI, ONPEEISIET HAPABICHUE NEPEMEILICHUS MBIILIH,
a 4acTOTa NPUXOJAIIMX OT HUX UMITYJIbCOB — CKOPOCTh. XOPOIINM MEXaHUYECKUN
KOHTAKT C ITOBEPXHOCTHIO 00ECIIEYMBAET CIIEUUATbHBIN KOBPHUK.

bonee TOYHOro TO3WUIIMOHUPOBAHHUS Kypcopa TO3BOJISET JOOUTHCS
onTUYecKkass MbIlb. J[JI1 Hee HCHONb3yeTCs CHEUUAbHBIA KOBPUK, Ha
MOBEPXHOCTU KOTOPOTO HAHECEHA MEJIbUaIliasi CETKA U3 MEPIEHANKYISPHBIX IPYT
JIPYry TEMHBIX U CBETJIBIX MOJIOC. PacrosoKeHHbIE B HM)KHEN YAaCTH MBIIIH JIBE
ONTONapbl OCBEUIAIOT KOBPHUK U IO YHCIY NEPECEYEHHBIX MPU JABUKECHUU JTUHUN
ONPENEIAIOT BEIUYMHY U CKOPOCTh NepeMelieHusl. ONTUYECKUE MBIIIA HE UMEIOT
JBIKYIIMXCA 4YacTel M JIMIIEHbl TaKOro MPHUCYIIEr0 ONTHKO—MEXaHUYECKUM
MBIIIAM HENOCTaTKa, KaK IEepeMENIeHUE Kypcopa MBIIIA pPBIBKAMH H3—32
3arpsi3HEHUs] IIapuka. Paspemaromias crnocoOHOCTh MPUMEHSEMOTO B  MBIIIN
ycTpoicTBa cunthiBanus koopamHat coctaBisgeT 400 dpi (Dot per Inch todek Ha
JIOMM) M BBIIIE, NPEBOCXOAS AaHAJOTWYHBIE 3HAYEHUA U1 MEXAHMYECKHUX
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YCTPOUCTB.

JIist onTUManbHOro (PYHKIIMOHUPOBAHUS MBIIIb JTOJDKHA MEPEABUTATHCS IO
POBHOI TOBEpXHOCTH. Jlydllie BCEro moaxo/sT CrielualbHble KOBPUKH. YKa3aTelb
MBIIIA TIEPEABUTAETCS MO SKPAaHy CUHXPOHHO C JIBU’KEHUEM MBIIIA MO KOBPUKY.
Y CcTpoiicTBOM BBOJA MBIIIH SIBJSIOTCS KHOTKHU (KJIABHIIH). BOJBIIMHCTBO MBIIIEH
UMEIOT JIB€ KHOIMKH, CYIIECTBYIOT TaKXe 3—X KHOIOYHBIE MBIIIKM U HMEIOIINE
OoJbIIee KOJIMYECTBO KHOMOK.

OnaHoii M3 Ba'KHBIX XaPAKTEPUCTHK MbIIIM SBISICTCS €€ pa3pericHue,
KoTopoe m3Mepsercs B dpi. Paspemenue ompenenser  MHHUMAIbHOE
nepeMeleHre, KOTOpPOe CIOCOOEH IOYYyBCTBOBaTh KOHTPOJUIEp MbIK. Yem
OoJbllIe pa3pelIeHre, TeEM TOYHEe MO3ULUOHUPYETCS MBIIIb, TEM C 00Jiee MEIKUMU
oO0bekTaMu MOXXKHO pabotaTh. HopMmanbHOE pa3pelnieHne MBI JICKUT B
nuanazone ot 300 mo 900 dpi. B ycoBepiiieHCTBOBAaHHBIX MBIIIAX HCIIOIB3YIOT
NepeMEHHBIN OamucTuYecKuid 3PQPEKT CKOPOCTH, 3aKIIOYAIOIIMICS B TOM, YTO
Ipy HEOOJBIINX MEPEMEIIEHUIX CKOPOCTh CMENIEHUS Kypcopa — HeOouiblias, a
OpU 3HAYUTENBHBIX MEPEMEIICHUS X — CYIIECTBEHHO YBEJIMYMBAETCS. ITO
no3BoisieT 3PdekTuBHee paboTaTh B rpaUUYECKUX MaKeTax, /i€ MPUXOIUTCS
00pabaTbIBaTh MEJIKUE JICTAJIH.

1lo npunyuny nepeoauu ungopmayuu Moy 0ensAMcs Ha:

— Ilocneoosamenvhovie (Serinl Mouse), MIOJIKJTFOYaeMbIe K
nocieaoBaTenbHoMy nopty COM;

— Ilapannenvuvie (Bus Mouse), UCTIONB3yIONIME CUCTEMHYIO UHY. Bus
Mouse noakiIro4aeTcs K ClieluanbHON KapTe pacllupeHusl, BXOASIIEH B KOMILIEKT
MOCTABKU MBIIIIH.

I[MapannenbHble MBIINIM TPEANOYTUTEIPHEE B TEX CHUCTEMax, Tle K
KOMITBIOTEPY TpeOyeTcss MOAKIIOYUTH MHOTO TMepudepuilHbIX  YCTPOMCTB,
0COOCHHO 3aHUMAIOIIUX TOCJEeI0BATENbHbIE TIOPTHI, U T/Ie KOMITBIOTEP TOIBEPKEH
KOH(IMKTaM TpepriBaHui nepudepuitasix ycrpoiicts (Bus Mouse He ncnonb3yer
IPEPHIBAHUS ).

CymiecTByeT HECKOJIBKO CTaHAApTOB MOCJAe0BaTeJIbHbIX MbIIeild. CaMmbiM
pacrpoCcTpaHEeHHbIM  siBJigeTcs  cTaHgapt MS—Mouse.  AJibTepHaTUBHBIMU
cranaaptamu sBisitorcs PC—Mouse, ncronb3yemblid 1711 TPEXKHOIIOYHBIX MBIIIEH
¢upmbl Genius, u penko ucnoiabdyembiii PS/2. MS—Mouse u coBMecTHUMBbIE C HEl
PC-Mouse mis paboThl TpeOYIOT YCTaHOBKHM COOTBETCTBYIOIIUX JpPaBEPOB.
BoapmMHCTBO MporpaMMHOro oOecreueHus JJisi MEePCOHATbHBIX KOMIIBIOTEPOB
opueHTUpoBaHO Ha MS—-Mouse. Crangapt PS/2 He TpeOyeT MNOAKIIOYCHUS
JPABEPOB.

K OCHOBHBIM TEHAEHIIUSAM Pa3BUTHUSI COBPEMEHHBIX MBIIIEH MOXHO OTHECTH
NoCTeNeHHbl mepexoa Ha muHy USB, a Ttakke mnouckd B 00sacTu
HPrOHOMHUYECKHX yCOBEPIICHCTBOBaHMN. K HUM MOXHO OTHECTH OeCIpOBOJIHBIC
(Cordless) mpImm, paboTaroiue B paino— WIM HHPpPaKpacCHOM JHAra30He BOJH, a
TaK)K€ MBIIIH C JOTIOJHUTEIBHBIMA KHOMIKaMU. Hambomnee ylauyHbIMu perieHUus MU
SIBJSIIOTCS. HaJU4ME MEXKIY JBYMS CTaHIAPTHBIMH KHOMKAaMU KOJECUKa (MBIIIIb
Microsoft IntelliMouse) wnu kauaromieiicss cpeaneit kHomku (Mbimu Genius
NetMouse NetMouse Pro), xoTopbie UCHONB3YIOTCS I OBICTPOM MPOKPYTKH
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nokymMmenTa o Windows 95/98/NT.
K nambosiee M3BECTHBIM TPOU3BOJMTEIISIM MbIIICH OTHOCSATCS KOMITAHHH
Genius, Logitech, Microsoft, Mitsumi u Jip.

7.8. Jl:koiicTUKH

JIAKOMCTUK SIBIISIETCA KOOPAMHATHBIM YCTPOMCTBOM BBOJIa MH(MOpMAIUU U
HanmOoJIee YacToO MPUMEHSETCA B 00JIaCTU KOMIBIOTEPHBIX UTP U KOMIBIOTEPHBIX
TPEHAXKEPOB.

Lcoticmuxu 6visarom:

— AmnHanoroBbie (0OBIYHO HCTIONIB3YIOTCSI B KOMITBIOTEPHBIX TPEHAKEPAX);

— udpossie (B UTPOBBIX KOMITBIOTEPAX ).

AHaJOroBble JHKOMCTUKM 00ecreunBaloT 0ojiee TOYHOE YIpPABIECHUE, YTO
OUYEHb BAXKHO MJISi MPOrPAMMHBIX MPHIOKEHUH, B KOTOPBIX OOBEKTHI JTOJKHBI
TOYHO TMO3UIIMOHUPOBAThCA. [ ymoOGcTBa paboThl KOHCTPYKIHUSA JXKONCTHKA
JIOJDKHA OBITh JIOCTATOYHO MPOYHOW M YCTOMYMBOW. JPKOWCTUK MOJKIIOYAIOT K
BHEIIIHEMY Pa3bEMy KAPThI PACIIMPEHUS, UMEIOIIEN COOTBETCTBYIOIIMM TOPT.

JUist TOro 4to0bl MOAKIIOYUTH JIKOMUCTUK K KOMIIBIOTEPY, HYKEH HTPOBOM
nopt. Urposoii mopt (Wam aganrtep) MOXKET OBITb PACIHOJOXEH Ha IUIaTe
ACMHXPOHHOTI'O MOCJIEOBATEIBHOIO aJanTepa, Ha IUIaTe MYJbTUIIOPTAa WA Ha
oTnenbHOM Tuiate. MHorma WrpoBol MOPT MOXKET OBITh PAacHoOJIOKEH M Ha
CHCTEMHOM IUIATE KOMITBIOTEPA.

JI>KOMCTHUK TOJKITIOYAETCS K KOMIIBIOTEPY 4uepe3 urpoBout mopt. K omHomy
UTPOBOMY IOPTY MOXET ObITh MOJAKIIOUEHO JBa Jukoictuka. IIpouemypa
IIOAKIIIOUECHUS [DKOMCTHUKA BECbMA MPOCTA. Bee 4TO HY»KHO — 9TO BCTaBUTh Pa3beM
Ha KOHIIE IIHYpa JKOMCTUKA B Pa3beM WIPOBOrO MOpPTa. ITOT PA3bEM BHEIIHE
HAIIOMUHAET Pa3beM MOCIEA0BATEIBHOIO II0PTA, HO UMEET 15 BBIBOIOB.

PaGora c mxoiicTukoM He TpeOyeT MOJKIIOYEHUSI JIOMOIHUTEIBHOIO
napanBepa. JloCTaTOYHO HACTPOUTH Ballly MIPOBYK NpOrpaMMy Ha  €ro
UCIIOJIb30BAaHUE. 3aMETHUM, YTO [ajJeKO HE BCE UIPbl MOIyT paldoTaTh C
JOKOMCTUKOM. OOBIYHO 3TO AMYJIATOPHI IOJIETA HAa CaMOJIETAaX, BEPTOJETax U
KOCMUYECKHX KOpaOJIsx.

7.9. Tpek6o.J

Tpex6oa (Trackball) — 310 ycTpoiicTBO BBOjMa HH(pOpMAIMU, KOTOPOE
MOXKHO TIPEJACTAaBUTh B BHJIC TIEPEBEPHYTOM MBIIIH C IIAPUKOM OOJBIIIOTO pa3Mepa.
[IpuHIMn aedcTBUS W CIOCOO Tepefadyu JaHHBIX TpekOoja Takol ke, Kak u
MbIi.  Hambonee dYacTo HMCHONB3YETCS ONTUKO—MEXaHWYECKHM  IPUHITUII
perucrpanuu TmoJiokeHus I1apuka. [loxkmroueHue TpekOosia, Kak IPaBHIIO,
OCYIIECTBIISIETCS Yepe3 MOoCceI0BaTeIbHBIN MOPT.

OcHogHble omauyusi Om MolUlU:

— CTaOWJIBHOCTD TOJIOKEHUS 32 CUET HEMOIBIKHOTO KOPITyCa;

— HE HYXHa IUIONaJKa JUIsl JABWIXKEHHMS, TaK KaK TMO3WIMS Kypcopa
pPacCUUTHIBAETCS MO BPAIICHUIO IIapUKa.
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[lepBoe ycTpoiicTBO mOMOOHOTO THMA OBUIO pa3paboTaHO KOMITAHHEH
Logitech. = MunHuariopHble  TPeKOOJBl  TOJIYYHJIM  CHayaja  [IUPOKOE
pacnpoctpanenue B mnopratuBHbIX [IK. BcerpoeHHbIE  TpekOOJBI  MOTYT
pacroyiaratbCsi B CaMbIX pPa3IMYHBIX MeECTaX KopIlyca HOYTOYKa, BHEIIHHUEC
KPEISATCS CHEIHMAIbHBIM 32)KHMOM, a K HHTep(elcy MOAKIIOYArTCS KaOeaeM.
BoJbIioro pacnpocTpaHeHuss B HOYTOYKax TPEKOOJBI HE MOJYYHIIH U3—3a CBOETO
HEJ0CTaTKa IMOCTENEHHOr0 3arps3HEHHs IMOBEPXHOCTH Iapa M HaMpaBJISIONIUX
POJIMKOB, KOTOpBIC OBIBAaCT TPYIHO OYUCTHTH W, CJIEAOBAaTEIbHO, BEPHYTH
TPEeKOOTy OBUTYIO TOYHOCTH. BriociencTBUY MX 3aMEHHITU TauTaabl M TPEKITOWHTEHI.

7.10. Taunaa u TPeKMOMHT

Tpeknoitnr (TrackPoint) — KoopauHaTHOE YCTPOMCTBO, BIEPBBIC
nosiBuBIIeecs B HOyTOykax IBM, npencrasiser co00il MUHMATIOPHBIN TKOUCTHUK C
HIEPIIABOM BEPIIMHOW JuaMeTpoM 5—-8 MM. TpEeKnoMHT paclojoXKeH Ha
KJIABUATYPE MEX]y KIaBUIIaMU U YIIPABJISETCS HAXKATUEM Tablia.

Taunan (TouchPad) npencrasnser co0oil 4yBCTBUTENIbHYIO KOHTaKTHYIO
IUIOLIAAKY, JBU)KEHUE Tajblla MO KOTOPOM BBI3BIBAET MepeMelleHrue Kypcopa. B
MOJIABJISIIOIIEM OOJILIIMHCTBE COBPEMEHHBIX HOYTOYKOB MPUMEHSAETCS UMEHHO 3TO
yKa3aTellbHOE YCTPOMCTBO, HMMEIOIIEE HE CaMO€ BBICOKOE pa3peuieHue, HO
oOJiajiaroriee camMo BBICOKOWM HAACKHOCTBIO HM3—3a OTCYTCTBUS JBIKYIIUXCS
YacTeu.

TouchPad nonnepxxuBaet ciemyromue mnpotokoissl: PS/2; RS-232; ADB -
IPOTOKOJI, UCTIOIB3YyEMBIN KOMITbIOTEpaMu ceMericTBa Apple Macintosh.

B kaxmom u3 stux ciaydaeB TouchPad momnmepskuBaer WHIyCTpHATbHBIN
CTaHIapT «mouse» IIII0C COOCTBEHHbIE, CHEHU(PUUECKHE, pacCIIMpEHHbIE
nporokonsl. [logaepkka «mouse» O3HA4YaeT, YTO, MOJKIIOYHMB K KOMIIBIOTEPY
TouchPad, BeI cpasy MokeTe HCIOJIb30BaTh €€ KakK OOBIYHYIO «MBIIIKY», 0€3
MHCTAULIMK €€ COOCTBEHHOro JpaiiBepa. llocime »3Toro Bbl HMHCTAJLIMpYETE
JpaiiBep U MOJydyaeTe LeJIbid Ha0op TOMOTHUTEIBLHBIX BO3MOXKHOCTEH.

HanbHeitim  pazButueM TouchPad saBmsercss TouchWriter — nanens
TouchPad ¢ noBbIIIeHHOH YYBCTBUTEILHOCTHIO, OJIMHAKOBO XOPOIIIO paboTaroIIast
KaK C MajblieM, TAK U CO CIEIHUAJbHOW PYYKOM M JTaA)KE€ C HOITEM. JTa MaHEIb
NO3BOJISIET BBOAMUTH JAHHBIE MPUBBIYHBIM ISl YEIOBEKAa 00pa30M — 3alMChbiBasi UX
pyukoii. Kpome Toro, ee MOXXHO HCHOJIb30BaTh AJI CO3JaHUS TpadUUECKUX
U300pKEHUI WU JJI1 TOANMCHIBAHUS JTOKYMEHTOB. i Kenarommx Mucath
KUTACKUMU UeporiudaMu, MOKHO TOPEKOMEH/I0BATh YCTAHOBUTH HA KOMIIBIOTEP
naket QuickStroke, KOTOpbIN MO3BOJIUT BBOAUTH MEPOrNIU(]PBI, HEMOCPEICTBEHHO
pucys ux Ha nadenu. [Ipudyem nporpamma, 1o Mepe BBOJA, MPEAJIAracT FOTOBBIE
BapUaHThI HEPOTIU(DOB.

O0a 3TH ycTpoiicTBa MPEAINONaraloT HAJIMYUE ONPEIEIECHHON TPEHUPOBKH
JUIsl OOpallleHns ¢ HUMU, OJTHAKO MO HAJIEKHOCTH M MaJIOradapUTHOCTUA OCTAOTCS
BHE KOHKYPEHLHUU.
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7.11. CpeacTBa quaJiora uisi CHCTEeM BUPTYaJbHOI peajbHOCTH

B cucremax BHUpTyalbHOM pEaJbHOCTH, B OTJIMYHME OT OOBIUHBIX
NPUWIOKEHUN KOMITBIOTEPHON IpauKH, Kak MpaBUiio, TpeOyeTcs BBIBOJ U BBOJ
TPEXMEPHON KOOPJAMHATHOM HMHQOpMALMU, KaK IJsl YNPaBICHUS MOJOXKEHUSIMU
CHUHTE3UPYEMBIX OOBEKTOB, TaK W IJisi OMNpEJEJCHUs KOOpJMHAT 4YacTeill Tela
oriepaTopa M HaIllpaBJICHHUS €ro B3TJsIIA.

Cueiic6os. OnHUM W3 TEPBBIX MOSBUIOCH YCTPOMCTBO crieicOom (space
ball), mnpencraBnstomee coOON KOHCTPYKTHBHOE OOBEAMHEHHE MBIIIKA U
HeOoNbIIOro TpekOoma. MpIKa mepeMenaeTrcs OmneparopoM IO CTOIy |
obecreunBaeT BBOJ JABYX KOOpAWHAT. BBOA TpeTheil KOOpAMHATHI 00ECTIEYMBACTCS
BpaIICHUEM IIIapuKa TpeKkOoa OOJIBIINM TMAaIbIEM PYKH.

JIisi MaHUTTYTUpOBaHUS OOBEKTAMU B TPEXMEPHOM TMPOCTPAHCTBE YACTO
UCIIOJIB3YETCSl TEXHUKA BUPTYaJIbHOU cepbl. YIpaBisieMblii 00BEKT OKPYKaeTCs
(BooOpaxkaemoii) cdepoit. s mepemernieHus: cpepbl HUCMHOIB3YETCS MBI, a
BpallieHue cepbl U 3aKIIYEHHOTO B Hee O0BhEeKTa 00eCleurBaeTCs BpallleHUEM
niapuka Tpekoona.

Head Mounted Display. B cucremax BHpPTyalbHOH peaJbHOCTH
WCITOJIB3YIOTCSl YCTPOWCTBA BHIBOJA B BHJIC MOHTHPYEMBIX Ha TOJIOBE JHCILICEB
(Head Mounted Display — HMD) ¢ OHWHOKYJISpHBIM BCEHAIPABJICHHBIM
mouuTopoM (Binocular Omni-Orientation Monitor — BOOM) co cpencrBamu
oTciexxuBanusi monoxeHuss ronoBbl (head tracking) m nmaxke orciaexuBaHUEM
noyioxkeHust Tiaza (eye tracking). Oto Tpebyercs s co3manusi dddexra
TOTPYXKEHUS» CO CTEPEOCKONMHYECKUM HM300paKEHWEM U  OINEepaTUBHBIM
U3MEHEHHUEM CIICHBI IIPU TOBOPOTAaX T'OJIOBBI U/HIIH TJ1a3.

Ucnonszyempie B HMD  xuakokpucrauimueckue JTUCIUIEM  OOBIYHO
HEBBICOKOTO pa3zpetienus (no 417%277 nukcenon). CpaBaute 310 ¢ 1281024 u
1600x1200 n1st HACTONBHBIX CHCTEM WM C pPa3peuieHHeM MOHHUTOPOM Jis
teneBuaeHuss Bbicoko yetkoctu (TBBY) — 1920%1035 n 1920%1135. [ToaTomy
BEIyTCSl MHTCHCHUBHBIC WCCIICIOBAHUS MO CO3JAHHUIO CPEACTB OTOOpaKEHUS ISt
CHUCTEM BHUPTYaJIbHON PEATbHOCTH, OO0JAMarOIIMX BBICOKMM pa3pelieHueM TIph
MPUEMIIEMBIX 3HAUCHUSX DSJICKTPOMArHUTHBIX HaBOAOK. OpHA W3 TaKWUX CHUCTEM,
WCITOJIB3YIOIINX MHUHUATIOPHBIE MOHOXPOMHBIC TMPEIU3HOHHBIE DSJICKTPOHHBIC
TPYOKM M KHIKOKPHUCTAINIMYECKHE 3aTBOPHI, OOECIEUMBACT pa3pelieHue 0
2000x2000. MuaTepecHoe perieHne 3aKkirodaeTcs B GOpMHUPO BaHUU H300pakeHUs
Ja3epoM HEMOCPEJCTBEHHO Ha CETYATKE, HO ATU MPEMJIOKEHHs TOKa JaJIeKH OT
KOMMEPYECKOHN peanu3aiui.

OTcnexxuBaHue MOJIOKEHUS TOJIOBBI 00eCTeunBaeTCsl TM00 MEXaHUYECKUMU
pPBIUQKHBIMU ~ CUCTEMaMHu,  JHOO0  KOMIUIEKTOM  HH(pPaKpacHbIX WU
ANEKTPOMATrHUTHBIX TATYMKOB.

Power Glove, Date Glove, Date Suit. HemnocpeacTBeHHBIH BBOJ
reOMETPUUECKON HMH(pOpMAIUM O TMOJIOKEHUH dYacTe Telda C MOAJEPKKOU
TaKTUJIBHOW M JlaXkKe CUJIOBOM OOpaTHOM CBA3M OOecreuyuBaeTcsl mepyarkamu U
KOCTIOMaMH JIaHHBIX.

JlemeBass mepyaTka naHHbIXx — Power Glove, wucmonb3yemas s WIp,
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obecreunBaeT TOJILKO YEThIpE YPOBHS JaHHBIX. B Oosiee ycoBepIIeHCTBOBAHHOW
nepyaTtke gaHHbIX Date Glove ¢pupmbl VPL (cM. puc. 26) nis onpeneneHust yrioB
cru0aHusi TAalbleB HCIOJIB3YIOTCS ONTHYECKHEe BOJOKHA. [l obecnedeHus
TaKTUIILHOW OOpaTHOM CBSI3U MCIIOJB3YIOTCSI THEBMATHYECKHIE aKTHUBATOPHI.

Yerpoliernoe
TAKTHLHOH
_ oDpariai
- _.' CRAMN

. __f
Jlarausm warmia ‘-g

Chnrokadien

Hanpagasonge

Jlaram afico-
SRTHOH Do
i v opics- e
T

4
Jlaruni
OTREHCIAHA

Hurepipeiic-
il parrhess

Pucynok 26 — Ilepuarka nanusix ¢pupmsr VPL

bbun skcnepuMeHThl Oo0ecreueHus TaKTHIbHOM OOpaTHOM CBS3M 3a CUET
BUOpalMM MbE30KPUCTALIOB. bojiee TOUHBIH BBOJ KOOpAMHATHOW HHGOpMAaIUU
00€cleunBalOT CUCTEMBl C HCIOJIb30BAHMEM MEXaHUYECKOrO0  PBhIYaKHOTO
sk3ockenera pyku (Exos Dexterous Handmaster) u matunkamu yriioB cruGaHust
najableB Ha ocHoBe 3¢dekra Xomta. CUCTEMBI C 3K30CKEIETOM IO3BOJISIOT
00€eCTeunTh U CUIIOBYIO OOPATHYIO CBSI3b.

Bonee mpocroit npubop, UCHONB3YIONIUM CUIOBYIO OOpPaTHYIO CBSI3b, OBLI
paspaboran Qupmoit Digital u mnpexacraBiasier coOOMl PYKOSITKY, HTOAOOHYIO
PYKOSITKE Ta3a B MOTOITMKIIE, KOTOpasi MOXET MEHSTh CBOE COIMPOTHUBIICHUE
CKpYYHMBaHHUIO.

[IpobGnema B oOecrieueHUN TaKTHJIBHOW M CHJIOBOM OOpaTHOM CBSI3U COCTOUT
B TOM, YTO IIOJH30BaTElb pEarupyeT Ha BO3JCUCTBUS W BHOCUT HU3MEHEHUS
ObICTpEe, UeM CHCTEMa CMOKET CpearupoBath. JIJist XOopoIero onyeHus o0beKTa
CHUCTEMa TaKTUJIBLHOW OOpaTHOM CBSI3U JOJKHA OOECIEYMBATH CKOPOCTH MOPSIKA
100-300 I'm, 9T0 TOYTH HA TOPSAIOK BBINIE OOBIYHOW CKOPOCTH IIEpPE3aAMKCH
BU3yaJIbHOUM MH(OPMALIUH.

IMumxax manHeix (Date Suit) mo mpuHIMnaM padoThl MOAOO0EH TNepyaTKe
JTAHHBIX U OTJIMYAETCS TOJIBKO KOJMYECTBOM JTaTUNKOB.
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