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KoMnbrTepHas rpadguka
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2.PacTpoBas rpaduka.

3.BekropHas rpaduka.

4, dpakTanbHas rpaduka.



Komnblorepnass rpadguka (MammHHasi, uudpoBas rpaduka) — 00JaCTh
NEATEIIbHOCTH, B KOTOPOM KOMIBIOTEPHI HCIIOJB3YIOTCS B KauyeCTBE MHCTPYMEHTA Jis
CO3/IaHUS W300paKCHUH, a TakXke sl 00pabOTKHA BU3yaIbHOM MH(POpMALIMK, MOJTY4YCHHON
u3 pealbHOro Mupa (poto, BHAECO). Takke KOMIBIOTEPHONW TpadUKONW HA3BIBAOT U
pPE3YyNbTAT 3TOU AEATEIbHOCTH.

IIepBbIe BRIYMCINUTEIBHBIC MAIIMHBI HE UMEJIM CIICIUAIBHBIX CPEACTB ISl padOTHI C
rpauKOM, OJTHAKO YK€ MCIOJb30BAIMCH JJIA MOJY4YeHUS U OOpaOOTKH H300paKeHUH.
[IporpamMmMupyst MaMmsATh TMEPBBIX JJICKTPOHHBIX MAIIIMH, IOCTPOCHHYI0O Ha OCHOBE
MaTpUIIbI JIaMII, MOKHO OBLIO MOJIy4aTh y30PHI.

C pa3BUTHEM KOMIIBIOTEPHBIX TE€XHOJIOTUI Pa3BUBAIIOCH U
HalpaBjeHUE KOMIIbIOTepHas rpaduka.



00J1acTH IPUMEHEHUS KOMIIbITEPHOU IPapUKH

Hayuynass rpauka — mnepBble KOMIBIOTEPHl HCHOJB30BAIKUCH JIAIIL [JI PEIIEHUS HAYYHBIX U
MPOU3BOJICTBEHHBIX 3a1ay. YUToObl Jiyyllle MPEACTaBUTh MOJYYEHHBIE PE3YyJIbTaThl, MNPOU3BOAMIACH HUX
rpadguyeckass 00paboTka, CTpOWINCH TpadUKH, TUArpaMMBbl, YEPTEKH PACCUMTAHHBIX KOHCTpYKUU. IlepBbie
rpauKy Ha MAIllIMHE MOJyYald B PEKUME CUMBOJIbHOM MevaTu. 3aTeM MOSBWINCH CIEIUaIbHbBIE YCTPONCTBA —
rpadonocTpouTenu (IJIOTTEPHI) JJIsl BBIUCPUYUBAHUS UepTexKed M TpadMKOB YEPHUIBHBIM TIEpOM Ha Oymare.
CoBpeMmeHHasi Hay4dHas KOMIIbIOTEpHAas TIpauka JaeT BO3MOXHOCTb MPOBOJUTH  BBIYUCIUTEIbHBIC
DKCIIEPUMEHTBI C HATJISIHBIM IIPEICTABIICHUEM UX PE3YJIbTATOB.
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HesioBasi rpaduka — o0JacTh KOMIIBIOTEPHOU rpaduKu, NpeHa3HauYCHHAs ISl HATJISIAHOTO
NPEACTABICHUS PA3IMYHBIX MoKazaTeiaed padboThl yupexaeHui. [1naHoBbIe MOKa3aTenun, OTYeTHas
JOKYMEHTAIUsl, CTaTUCTUYECKUE CBOJKUM — [JII HUX C IOMOIIBI0 KOMIIBIOTEpPHOU TpaduKu
CO3/IaI0TCSl WIUTIOCTPATUBHBIE MaTepuaibl. [IporpaMmHubie cpelicTBa J1€J1I0BOM TpauKU BKIIOYAKOTCS
B COCTaB AJICKTPOHHBIX TAOJIHII.




KoHcTpyKTOpCKasi rpauka MCHOJIb3yEeTCA B pab0Te MHAKECHEPOB-KOHCTPYKTOPOB,
apXUTEKTOPOB, H300peTaTeieii HOBOM TEXHMKHU. OTOT BHUJ KOMIBIOTEPHON Tpaduku
aBisieTcst o0s3aresibHbIM deMeHToM CAIIP (cucteM aBTOMaTU3alvu MPOCKTHUPOBAHUS).
CpencTtBaMu KOHCTPYKTOPCKON TpaMKH MOKHO MOJy4aTh Kak IJIOCKME W300pa)KeHUs
(IPOEKIMU, CEYEHHUSI), TAK U MTPOCTPAHCTBEHHBIE TPEXMEPHBIE U300PAKEHUSI.




NasrocTtpatuBHas rpaguka - 3TO NPOU3BOJBHOEC PUCOBAHUE M YEPUCHHUE Ha
dKpaHe KoMIbroTepa. [lakeThl WITFOCTpAaTUBHOW TpaUKU OTHOCATCS K MPUKIIAJTHOMY
IpOrpaMMHOMY OOECIEYEHUI0 O00IIero HaszHadueHus. lIpocreimume mnporpaMMHbIe
CPEACTBA WILTIOCTPATUBHOMN Tpa)KH HA3BIBAKOTCS TPa@UIECKUMU PEJAKTOPAMH.

[IporpamMMHBIE CPENCTBA, MO3BOJISIIOIIME YEJIOBEKY HCMOJIB30BATH KOMIIBIOTED
JUIs. TIPOM3BOJIBHOTO PHUCOBAHMS, YE€pU€HUsS MOAOOHO TOMY, KaK OH 3TO JeJlaeT Ha
Oymare ¢ IOMOIIBIO KapaHJallel, KUCTOYEK, KPacoK, LUPKYyJIEH, JIMHEEK U APYTHUX
MHCTPYMEHTOB, OTHOCATCS K WJTFOCTPATUBHOU TpadUKe.
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XynoxecTBeHHAsi U peKjJamMHasi rpaduka rmomyJsijpHa BO MHOTOM Onarojmapsi pa3BUTHIO (QoTorpaduu, pekiaMbl H
teneBugeHuss. C IOMOIIBIO KOMIIBIOTEPA CO3JAIOTCS II€YaTHbIE MATepuajbl, Pa3iIMYHOrO poja peKIamMHas MPOIYKIIHs,
MyJbT(UIBMBI, KOMIBIOTEPHbIE UIPbl, UHTEPAKTUBHBIE M BHUIECOYPOKH, claili- M BuaeomnpeseHTauuu. Kpome rpaduueckux
PENaKTOPOB, JUIS 3TUX IeNiell HCHOJb3yITCs TpadudyecKkue NakeThl, TpeOyromme OONBIIMX PECypcoB KOMITBIOTEpA IO
ObIcTpoAeHcTBUIO M HaMATH. OTIUYUTEIBHON OCOOEHHOCTBIO 3TUX TpaUUECKUX IMAKETOB SBIIAETCS BO3MOXHOCTh CO3IaHMUS
PEATUCTUIECKIX HW300paXeHUH W IBUKYIIMXCA KapTUHOK. [lomydeHne PHCYHKOB TpPEXMEPHBIX OOBEKTOB, WX IOBOPOTHI,
npUOIKEHUs, yOalneHus, AeQopMaii CBsi3aHbl ¢ OOnbIIMM 00BeMOM BbIuHMcIeHUH. [lepemaua ocBemeHHOCTH OOBEKTa B
3aBHCHUMOCTH OT IOJIO’KEHUSI HCTOYHUKA CBETA, PACIIOJIOKEHUS TeHEH, (paKTyphl IOBEPXHOCTU TPEOYET pacueTOB, YUUTHIBAIOIINX
3aKOHBI ONITHKHU.




KoMnbloTepHasi aHMMAanMsl — CO3/IaHUE JBIKYIIUXCA N300pakeHn. XyI0KHUK CO3/1aeT Ha
PKpaHE PHUCYHKH HAYaJIbHOTO W KOHEUYHOIO TMOJOXXEHUS JBIKYIIUXCI OOBEKTOB, BCE
POMEKYTOUHBIE COCTOSIHUSI PACCUUTHIBAET M M300paKaeT KOMIIBIOTED, BBIMOJHSS PacCUEThl,
OMUpAIOIIMECs] HA MaTeMaTUYE€CKOE ONMMCAHWE JAHHOTO BUJA JBMKEHHUs. [lonmydeHHBIE pUCYHKH,

BBIBOJIMMBIC TIOCJICIOBATEILHO HAa DKPAaH C ONMPEICICHHON YaCTOTOM, CO3/Iaf0T MILTIO3HIO JIBHUKCHHS.
Gif-agumarus




MyJabTMeaa — 00bEIMHEHUE BBICOKOKAYECTBEHHOTO HM300paKEHHMSI Ha DKpPAHE
KOMIIBIOTEpPA CO 3BYKOBBIM COMNpPOBOXAcHUEM. Hanbomplliee pacnpocTpaHEHHE CUCTEMBbI
MYJIbTUMEIUA TTOTYYWIN B 001aCTH 00y4EHUSI, pEKIaMbl, Pa3BICUCHUI.




Bujibl KOMIIBIOTEPHOU I'Pa@UKK

PacTpoBas koMnbroTepHas rpadmka.

PacTpoByto rpadpuky NpUMEHSAIOT Npu pa3paboTke 3NEKTPOHHbIX (MYTbTUMEAUNHBIX ) U
nonurpaduyeckux u3gaHui. nmoctpauui, BbinonHEHHbIE CPeACTBaMM PacTPOBON rpadimky,
PeaKo Co3MatoT BPYHHYH C MOMOLLbIO KOMMBIOTEPHBIX NporpamMm. Hatle Ans 3Toi Lenu
UCMONb3YHOT CKaHUPOBaHHbIE UNMKCTPALUY, MOArOTOBNEHHbIE XYA0XHUKOM Ha Bymare, unu
totorpacuu. B nocneaHee Bpems 414 BBoAA pacTPOBbIX M300paXeHNid B KOMMbIOTEP HaLLH
LLIMPOKOE NpUMEHeHNe LndpoBble (OTO- U BUAeOKaMepbl. BOMbLUMHCTBO rpadnieckux
pacTpOBbIX PeAaKToOpOB, NpegHa3Ha4YeHHbIX Ana paboTbl ¢ pacTPOBbIMK UNMKCTPALUAMY,
OpMEHTUPOBaHbI HE CTONBKO Ha Co3faHne 13oBpaxeHuit, CKOMbKO Ha Ux 0BpaboTky.




BekTopHasa KoMnbloTepHas rpaduka.

MporpaMmHble cpeacTBa Ansa paboTbl C BEKTOPHOM rpadukoi NpeaHasHayeHbl, B NepByto ovepedb, Ans
COo3[aHus UNNCTpaUuii U B MeHbLUEl cTeneHn ana ux o6paboTku. Takne CpeacTsa LMPOKO UCMOMb3YHT B
peKnaMHbIX areHTCTBax, An3anHepckux 6opo, peaakumsx u naaatenscreax. Opopmutenbckme paboTsl,
OCHOBaHHble Ha NPYMEHEeHUN LWPUMTOB U NPOCTENLLNX FEOMETPUYECKNX SNIEMEHTOB, PeLLatoTCs CPeACcTBaMU
BEKTOPHOM rpadouki HaMmHoro npotue. CyLLeCTBYHOT NPUMEPLI BbICOKOXYAOXECTBEHHbIX MPOU3BEAEHNN,
CO3[aHHbIX CPeCTBaMn BEKTOPHOI rpacpuki, HO OHU CKOpPEEe UCKIYEHME, YeM NpaBumo, NOCKOMbKY
Xy[LOXXEeCTBEeHHasi NOAroToBKa UNMOCTPaLMii CpeacTBaMm BEKTOPHON rpaduki Ype3BbiHaiHO CIOXKHa.

dpakTanbHas KOMNbIOTEpPHasA rpaduka.

MporpaMmmHble cpeacTsa Ana paboThl ¢ hpakTanbHON rpadouKor npeaHasHavyeHbl 4Ns aBTOMaTUYeckomn
reHepauuu n3obpaxeHuin nyteMm mateMatuyecknx pacyeTtos. CosgaHne dpaktanbHOM Xy4OoXeCTBEHHOM
KOMMO3NLUUN COCTOUT HE B PUCOBAHUN NN OCPOPMITEHUM, @ B MpOorpaMmupoBaHmnn. dpakrtanbHyro rpadpuky peako
NPUMEHSIOT A5 CO34aHUsA nevaTHbIX UK 3NEKTPOHHbIX JOKYMEHTOB, HO €€ YacTO UCMOSb3YHOT B
pasBnekaTesibHbIX NporpamMmmMax.




PacTpoBasi rpaduka

Bo3bmém (ortorpaduro. KonHeuHo, oHa TOXKE COCTOUT U3 MAJCHBKHX 3JIEMEHTOB, HO OyleM
CUMTATh, YTO OTJEIbHBIE AJIEMEHTHI Mbl PACCMOTPETh HE MOkeM. OHa MpeICTaBIsAETCS ISl HAC, KaK
peanibHasi KapTUHA TPUPOJIBI.

Tenepp HamOXUM Ha HM300paKEHUE MPSMOYTOJBbHYIO CETKy. TakuMm o0pa3om, pa3zoObem
M300pKEHHWE Ha TMPAMOYTOJbHBIE OJEMEHThl. KaXabplii NpsSIMOYTOJBHUK 3aKpacHM I[BETOM,
npeodnagaronuM B HEM (Ha camMoM JieJie OporpaMMbl TPU OUU(PPOBKE TE€HEPUPYIOT HEKUM
«CpeIHU» LBET, T. €. €CJIM Y HAC OblUIa OJHA YE€pHAS TOYKA U OJHA Oelasi, TO MPSAMOYTOJbHUK OyIeT
UMETH CEPBIN LIBET).

Kak ™Mbl BuUAuMM, H300pak€HHE CTAJIO COCTOATh W3 KOHEYHOTO 4YHCjIa MPSIMOYTOJbHUKOB
onpeAcIEHHOro IBeTa. DT NpsMoyrojbHUKU HazbiBaloT pixel (or PIX ELement) — nmukcen wim
MTAKCEIIb.
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Puc. 1.1. Hexoanoe nsobpakenue Puc. 1.2. ®parmenT oundpoaHHOro H300paAkeHHS H HOMEPA LIBETOB

Tenepp mnoWaéM 1o MNOpsAKy (cCieBa HampaBO W CBEpPXy BHU3) U OyJeM B CTPOYKY
BBINIMCHIBATH HOMEPA LIBETOB BCTPEUAIONINXCS TUKCETEH.

[Tonyuutcs cTpoka npumepHo cienyromiero Buaa: 1 2 8 3 212 4567 451274 78 225 34 ...6

Bort 3Ta cTpoka u ecTh Halu onu(poBaHHbIE JaHHbIE. Teneph Mbl MOKEM CKaTh UX (Tak Kak
Hec)KaTble rpaduueckre JaHHbIE OOBIYHO MMEIOT JOCTATOYHO OOJBIION pa3sMep) U COXPaHUTh B
daiin.

Hrak, nox pactpoBbiM (bitmap, raster) MOHMMAaIOT CIIOCOO MPEACTABICHUS H300paKEHUS B
BUJIE COBOKYITHOCTHU OTJICJIbHBIX TOUEK (IMMKCEJICH) pa3IMYHbIX LIBETOB WM OTTEHKOB. JTO HanboJee
OpOCTOM CMoco0 MpeAcTaBiICHUS U300paKkeHUs, MO0 TakuM OOpa3oM BHUJWT Hall TJias.



JIOCTOMHCTBOM Takoro CIoco0a SBISETCS BO3MOXKHOCTh MOJYYEHUS (POTOPECATUCTUYHOTO
M300paXE€HUsI BBHICOKOTO KadyeCcTBa B Pa3IMYHOM IIBETOBOM JMamna3oHe. BbIcOokas TOYHOCTh H
IIMPOKUI IBETOBOM JMana3oH TpeOyIoT yBeInUeHUs oObema daiisia Jyisi XpaHeHUsT U300paKECHUS U
ONEpPaTUBHOW TAaMSTH [JIs1 €ro oOpabOTKH, 4YTO MOKHO OTHECTH K HeAOoCTaTKaM. BTopbiMm
CYIIECTBEHHBIM HEJOCTATKOM SIBJISICTCS MOTEPS KaueCcTBa M300paKEHUS MPU €ro MaclITaOMpOBaHUM.

1 PacrpoBas rpagpuka: o01mue cBeIeHUA

KomnerorepHoe pactpoBoe H300pa)KeHHWe IpeJCTABISIETCS B BHJAE NPSIMOYTIOJIBHOM
MAaTpPUILIbl, KaxKJ1as sidyelKa KOTOPOU NpeICTaBJIEHA [IBETHONW TOYKOM.

OCHOBOM pacTpOBOro NMpeAcTaBIeHHs IpapUKH SIBISETCH MUKCENb (TOYKa) ¢ yKa3aHHUEM
ee 1Bera. [Ipu ommcanum, HanpuMep, KpacHOro ’3jutkrnca Ha Oernom ¢doHe HEeOOXOJUMO YKa3aTh
IIBET KaXKJI0H TOYKHU 3Jumkrica u @(oHa. M300pakenme mipencraBisieTcs B BHJAE OOJBIIOTO
KOJIMYECTBA TOYEK — YeM HMX OoJibllle, TEM BHU3YaJIbHO Ka4dYeCTBEHHee H300pa)keHue U OoJibliie
pa3smep ¢aiina. T.e. oqHa U ga)ke KaPpTHHKA MOXET ObITh IPEACTABJIEHA C JIYYIIHMM HJIH XYALIHM
KAa4eCTBOM B COOTBETCTBHH C KOJIMYECTBOM TOYEK HAa €AWHHUIY JJIMHBI — pa3perieHueM (0OBIYHO,

TOYEK Ha AWM — dpl WK MUKCeJIel Ha JI0iM — ppi).



[Tukcen — OCHOBHOI 3JIEMEHT PacTPOBBIX M300pakeHHH. VIMEHHO M3 TakHX 3JI€MEHTOB
COCTOHMT PacTPOBOE M300paKeHHe.

[TupoBoe nu300paxkeHne — 3TO0 COBOKYIMHOCTh MUKceneid. Kakaelii nmuKcen pacTpoBOro
U300paXkeHusl XapakTepU3yeTcs KOOpAMHATAMU X U y U ApKOCThIO V(X,y) (11st yepHO—Oebix
n3o00paxenuii). ITockoabKy NUKCENbl UMEKOT JUCKPETHBIN XapakTep, TO MX KOOPAUHATBI — 3TO
NUCKPETHbIE BEIIMYUHBI, OOBIYHO IEJbleé HJIM pallHOHANBHBIE 4YHCIa. B ciydae wnBETHOro
U300paKeHUs, KaKAbld IHMKCE]l XapaKTepH3yeTCs KOOPAMHATAMH X M Yy, H TPeMs SPKOCTSIMH:
SPKOCTBIO KPACHOT'O, IPKOCTBE) CHHETO U SAPKOCTBIO 3eJIeHoro 1setoB (Vr, Vi, Vig). KoMOunupys

IaHHbIE TPH LBETAa MOYKHO IOIYYUTh OOJIBIIOE KOIUYECTBO Pa3IHYHbIX OTTEHKOB.



Ilger mo00oro mnHKcena pacTpoOBOrO H300pPaKEHUs 3allOMUHAETCS € I[TOMOILBIO
KoMOHHaMK OUTOB. Uem OomblIe OUTOB AJIS 3TOr0 MCIIOIB3YETCS, TEM OOJBIIE OTTEHKOB IIBETOB
MO3KHO 1oay4uTs. [lox rpagamuio sspkoctu 00bI4HO oTBOAUTEs | Oaiit (256 rpaganmii), npudem 0
— uepHBIM 1nBer, a 255 — Oenblii (MakcuMmanbHas HHTEHCUBHOCTh). B ciyudae nBeTHOro

H300paXKeHUss OTBOAMTCS IO OaliTy Ha rpajauuu SIPKOCTeH BceX Tpex LBeToB. Bo3MmoxkHO
KOJIMPOBaHUE Tpajialiuii SpKOCTH JPYTUM KOIu4ecTBOM OMTOB (4 wiu 12), HO yenoBedecKuil rias

crioco0eH pa3uyaTh TONBKO 8 OUT rpajanuii Ha Kbl I[BET, XOTS CIelHaIbHas annaparypa
MOXKEeT IMoTpedoBaTh M Oollee TOYHYIO mepenady HBeToB. l[Bera, onmceiBaemble 24 Ourtamu,
obecneunBaroT Oosiee 16 MHIUTHOHOB JOCTYIHBIX [[BETOB M X YacTO HA3bIBAIOT €CTECTBEHHBIMU
[IBETaMHU.

B 1BETOBBIX MamMTpax KaxJbli MUKCeN omucaH koaoM. [lojiep:kuBaercsi CBS3b ITOTO
KOJIa ¢ Ta0NMIEH 1IBETOB, COCTOAIIEH U3 256 sueek. PaspsiHOCTh Kaxkmoi siueiiku— 24 paspsja.
Ha BbIxoae ka0l s4elku 110 8 pa3psaaoB Uit KPACHOI'O, 3€JIEHOI0 U CHHErO LBETOB.

L{BeTOBOE NPOCTPAHCTBO, 00pa3yeMoe HHTEHCUBHOCTAMHU KPACHOI'0, 3€JIEHOI0 U CHHETO,

Mpe/ICTABIAIOT B BUJIE IIBETOBOTO Ky0a (cM. puc. 1.).
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Puc. 1. [IeroBoii Ky0






Buasl pactpos

Pactp — 3TO NOpSAOK pacronoKeHHs TOo4YeK (pacTpoBeIX 3yemeHToB). Ha puc. 2.

n300pakeH pacTp, IJIEMEHTaMH KOTOPOro SIBISIIOTCS KBaJgpaThkl, TaKOW pacTp

MNpAMOYTOJIbHBIM, HMCHHO TAaKHE PACTPbI HauOoJiee 4acTo HCITIOJIB3YHOTCH.

~— R{x,y)-oTRED
T~ G(xy)-0T GREEN
B(x,y)-orBLUE

V(x,y)- ApKOCTb TOYKH

Puc. 2. Pactp

HAa3BIBACTCA
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Puc. 3. TpeyronbsHsblii pacTp
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Puc. 4. «I'ekcaroHaJibHbII pacTp»



B npsiMOyTroJIbHOM pacTpe NOCTPOEHUE JIMHUU OCYIIECTBIISIETCS IBYMS CIIOCO0AMMU:

1. Pesynbrar — BocbMucCBSI3HAs TuHUSA. CocelHUE NUKCEIU JIMHUM MOT'YT HaXoOJHUTCH B
OJIHOM W3 BOCBMH BO3MOKHBIX (CM. puc. 5a) monoxkeHusix. HemoctaTok — CIHMIIKOM TOHKas
JIMHUS TIpU yrie 45°.

2. Pesynbrar — 4erblpexcBszHas JUHUAS. CocelHHEe NMUKCENH JIMHUU MOT'YT HAXOJIUTCS B
OJIHOM W3 YETBIPEX BO3MOXKHBIX (CM. puc. 50) nonoxenusix. HemoctaTok — U30BITOYHO TOJICTAs

MUHUSA TIpH yrie 45°.

a [ =

Puc. 5. I[TocTpoeHue JIMHUH B IIPAMOYTOJIBHOM pacTpe



B rekcaronajibHOM pacTpe JHMHHH HNIECTHCBA3HBIC (CM. PHC. 6) TaKHe JTHHHH Oolee

CTaOHIBHBI 110 HIHPHHE, T.€. JTUCIIEPCHA HIHPUHBI IMHHH MCHbBIIIE, 9E€EM B KBaJ[paTHOM pacTpe.

Puc. 6. [locTpoeHune MMHUHK B reKcaroHaJIbHOM pacTpe



JIOCTOMHCTBA H HEIOCTATKH PACTPOBON rpaguKHu

YuuTteIBas 3Ty cieluUKy MOCTPOCHHsI, pacTpoBasi rpaduka UMEET CIAEAYIONINEe 0COOEHHOCTH:

® pacTpoBO€ N300pakeHUE BCEr1a MPSIMOYTOJIBHON (POPMBIL;

® pacTpoBO€ M300paXeHHE HE CTOJIb TMOKO K M3MEHEHHUIO pa3Mepa, Kak BEKTOPHOE (MacIITaOMPOBAHHE MOKET
3aMETHO YXYAIIUTh Ka4e€CTBO);

® DPACTPOBBIN JOKYMEHT HE MOXKET COJIEPKAaTh OOBEKTHI B Pa3HBIX I[BETOBBIX CXEMaX.

HemocTatku pacTpoBOro n300paskeHUs:

e (00JIBIIION 00BEM JTAHHBIX — ATO OCHOBHAS MPOOJIEMa IIPHU UCTIOIH30BAaHUH PACTPOBBIX M300paKEHUM;

® HEBO3MOXXHOCTh YBEIWYCHHUS 11 paccMOTpeHus AeTaneld. [locKoibKy H300pakeHWe COCTOMT W3 TOYEK, TO
YBEJIMYCHUE W300paKCHUSI TPUBOJUT TOJHLKO K TOMY, YTO O3TH TOYKH CTAaHOBATCA KpymHee. Hukakmx
JIOTIOJTHUTENBHBIX JIETalIel MPH YBEIMYEHUU PACTPOBOTO M300paKeHUsI pacCMOTPETh HE yhaercs. bonee toro,
YBEJIMYCHUE TOUYEK pacTpa BU3YaJIbHO MCKa)KACT WILTIOCTPAIUIO M JIeNIaeT ee rpy0oil. IToT 3¢ deKT HazbIBaeTCs
MMUKCEIN3alMeH;

® U3MCHEHHUE JeTajiecd, HalpuMmep, UIMHBI OTpe3Ka MPSMOH, CBSI3aHO C OOJBITMMHU TPYIHOCTSIMH, TIOCKOJBKY B
PacTpOBOM HM300PaKEHHUH OTPE30K — ATO MIPOCTO KaKas-TO COBOKYITHOCTh TOYCK OJTHOTO IIBETA.



K nocToMHCTBaAM Tak»Ke MOKHO OTHECTH:

1. pactpoBas rpaduka mo3BossieT co3aaTh (BOCIPOU3BECTH) MPAKTHYECKH JIH00O0N PUCYHOK, BHE
3aBHCHMOCTH OT CJIOKHOCTH, B OTJIM4YHE, HAlpUMeEp, OT BEKTOPHOM, I'Zlc HEBO3MOKHO TOYHO IEpeaaTrhb
3} deKT nepexosa oT OJHOrO IBETA K APyroMy Oe3 noreph B pa3mepe (aiina;

2. pacnpocTpaHEHHOCTbL — pacTpoBas rpaduka HMCIONb3yeTcs ceddac MpakTHYeCKH Be3e: OT
MaJICHbKUX 3Ha4KOB JI0 ILIAKaTOB;

3. BBICOKAas CKOPOCTb 00pa0OTKH CIOKHBIX H300pakeHUH, el HE HY’KHO MaclITaOHpOBaHUE;

4. pacTpoBoe mpejicTaBleHHe M300pakeHHsl eCTeCTBEHHO JUIsi OONIBIIMHCTBA YCTPOUCTB BBOJA-
BBIBOJIAa TpahuyecKoil HHPOPMAIIUH, TAKHX KaK MOHUTOPHI (32 HCKIIIOYEHHEM BEKTOPHBIX), MATPUYHbIE H
CTpY#HEIE PUHTEPHL, IIU(poBbIe (OoTOANTAapaThl, CKAHEPH;

HenocratkoM MOKHO Ha3BaTh TO, YTO BBICOKas TOYHOCTh M MIMPOKHH IIBETOBOM
nuamna3zoH TpedyloT yBenuueHus oObeMa aiina [uisi XpaHeHUs: M300paKeHHs] U ONEepPaTHBHON
MaMsITH JIJI ero 00paboTKH.

K HepgocTaTkam TakKe MOXHO OTHECTH:

1. Oonbwoii pazmep (aiiIoB ¢ MPOCTEIMU H300paKEHHUIMHU;

2. HEBO3MOXXHOCTh HacajibHOI'O MaCHITaﬁHPOBaHHSI;

3. HEBO3MOXHOCTb BBIBO/Ja HA NTICYATh Ha IUIOTTCP.



PACTP BEKTOP

ITapameTpbl pacTPOBBIX H300PaKEHU I

Kak yxe roBopuioch paHee, pacTpoBOoe H300paKeHHE IMpeacTaBiseTcs B mamsiTd OBM B Buje Marpuiibl
OTIIETBHBIX MUKceNel. B 3Toil CBSI3W BO3HUKAET BOIPOC O TOM, KAKOBO JOJKHO OBITh YMCIJIO 3TUX MHUKCENEH U KaKkoe YUCIIO OUT

OTBOJIUTCA JIJISi XPAHECHHsI OJTHOTO TMHUKCEJNsA, T. €. KaKOBHI OCHOBHBIC MapaMEeTPhl PacTPOBOTO H300paKEHUsS — Pa3pelIicHHE |
rTyOrHa 11BeTa.

Pa3zpemenue (resolution) — 9TO CTENEHb JAETANM3AIMU M300paKEHUS, YUCIIO MHKCENIeH (TOYEK), OTBOAMMBIX HA
enuHUIly riomanan. [1o3ToMy MMeeT CMBICT TOBOPUTH O Pa3peUICHUH H300paKEHUS TOJIHKO MPUMEHHUTEIBHO K KaKoMY-THOO



YCTPOMCTBY BBOJA UM BBhIBOJA M300pakeHus. Hampumep, moka umeercst oObIdHast pororpadusi Ha TBEPAOM HOCHUTENE, HETb3S
CKa3aTb 0 ee paspemieHud. Ho Kak TOJBKO MblI MOMNBITaEMCS BBECTU ATy (OTOrpaduio B KOMIBIOTED YE€pe3 CKaHEp, Ham
HEOO0XOAUMO OyJeT ONPENENIUTh pa3pellieHue OpUrHHaja, T. €. yKa3aTb KOJIWYECTBO TOYEK, CUNTHIBAEMBIX CKAaHEPOM C OJHOIO
KBaJpaTHOTO JIOWMa.

[TockonbKy H300pak€HHE MOYKHO paccMaTpUBaTh MPUMEHUTENBHO K pa3JIMYHBIM YCTPOMCTBaM, TO CIEIYET
pasnuyars:

] pa3pelueHue opuruHala;
] pasperieHue 3KpaHHOTO H300paXKeHUs;
[} paspelieHue Ne4aTHOrO N300PAKEHHUS.

Pa3pemienne opurunana. PaspelnieHue opurdHaia ONpenessieTcs MpPU BBOAE H300paKE€HUS B KOMIIBIOTEP H
u3MepsieTcss B Toukax Ha qroiM (dots per inch - dpi). Tlpu sTom kommyectBo dpi ompeaenseT He YMCIO TOYSK B KBaAPaTHOM
JI0OKMe, a KOJIMYECTBO TOYEK Ha oJHOM ero cropoHe. Hampumep, 300 dpi o3Haudaer, 4To B KBaJpaTHBIA JIOWM H300paKeHUS
nokpeiBaeTcs pactpoBoit ceTkoi 300x300 u mocne ckaHuPOBaHUs, U300pAXKEHUE COOTBETCTBYIOIIEE, KBaAPATHOMY JI0OIMY OyeT
cocrosTh 13 90 000 nukcenei.

B nanpHelimem paspelieHue OpUTHHANIA BIWSET HA pa3pelieHne HW300pKEHW BBIBOAMMBIX Ha Pa3HBIX
yCTpOMCTBax (IpUHTEPaX, SKpaHaAX MOHUTOPOB).

YcranoBKa paspelieHus OpuruHaia 3aBUCUT OT TPeOOBaHUM, MPEIBIBISIEMbIX K KAUYECTBY H300paKEHUS U pa3Mepy
¢aitna. B obmiem ciyuyae aedcTByeT MPaBWIO: YeM BBIIIE TPeOOBaHUS K KAdye€CTBY, TEM BBIIIEC JOJDKHO OBITh pa3pelieHue
OpUTHHAaA.

JInst mosmyueHust Ha SKpaHe M300pakeHusl OJIM3KOTro K pa3Mepy OpUTrHHAIA OOBIYHO MCIIONB3YeT pa3pemenus 72-75
dpi. Jlst BBIBOIa M300pakeHNUs B TABHEHIIIEM Ha TIeYaTh U PaCIO3HABAHUS TEKCTa PEKOMEHIYETCsl YCTaHABIMBATD Pa3pelICHUN
300-600 dpi. Ecnmu ucxonnoe mzobpakeHne HEOOJBLIOTO pa3Mepa M €ro IJIaHUPYeTCsl YBETUYUTh M BBIBECTH Ha IeYarh, TO B



ATOM CJIydae pa3pelieHrne opuruHania gyqmie ycranapmBaTh 600-1200 dpi. CkaaupoBaHue claiioB, HETATUBHBIX (DOTOTUICHOK H
Ka4eCTBEHHBIX MAaTEPHAIIOB JIJIsl TIOJTUTpaduu TpeOyeT YCTaHOBKY BeMUMHBI pa3pemeHus 1200 u 6osee dpi.

Paspermienne skpanHoro nzodpaxeHus. st sSkpaHHBIX KON H300pakeHUs 2JIEMEHTapPHYIO TOUKY pacTpa MPUHITO
Ha3bpIBaTh mukcenem (pixel). Jlimsg um3MmepeHus paspelieHus SKPaHHOTO H300pakeHHs, Kpome dpi, HCIOIB3YIOT €IUHHIA
m3mepenust ppi (pixel per inch). Pazmep mnukcens, a 3HAUUT W pa3pelIeHUE SKPAHHOTO H300paKeHUs, BApbUPYETCS B
3aBUCUMOCTH OT BRIOPAHHOIO pa3pelieHus SKpaHa (U3 Juana3oHa CTaHJAApTHBIX 3HAUYCHUI), pa3pelieHus OpuruHaia U Macurada
OTOOpaKeHUS.

Pa3pemnienne nedatHOro u300pa)K€HHWsI W TOHSATHE JMHHUATYPbl. BOJBIIMHCTBO HaxoAIIMXCA B OOpalleHUu
NeYaTaoIUX YCTPOUCTB, OT O(QCETHBIX MEYATAIOIMX MAIIUH /10 MPOCTEHIINX CTPYHHBIX NMPUHTEPOB, UCIIOJIB3YIOT MPUHIUIIBI
IIOJIyTOHOBOT'O PaCTPUPOBAHUS.

[TonyronoBoe pactpupoBanue (halftoning) — 370 cmoco® UMHUTAIIMK OTTEHKOB OTAEIbHBIMU TOUKAMHU KPACKU WUIIU
TOHEpa. DTOT MPOLECC OCHOBaH Ha TOM, YTO IEYATAIOIIEee YCTPOMCTBO HAHOCUT Ha OymMary TOYKM Kpacku WM TOHEpa U
pacroyiarae€T WX B y3J1aX PEryJIpHON MPSMOYTOJIbHOW CETKH, KOTOPYIO WHOTZIa Ha3bIBAlOT (HU3MYECKUM pacTpoM. byaem
Ha3bIBATh TAaKWE TOUYKM MEYaTHbIMU Toukamu. CocelHHEe TOUYKH (PU3MUECKON CETKUIIEUaTaIoOIIer0 YCTPOUCTBA OOBEIUHSIIOTCS B
MPSIMOYTOJILHUKHM, KOTOPbIE Ha3bIBAIOTCS MOMyTOHOBBIMU stueiikamu (halftone cells). I3 momyTOHOBBIX siueek oOpasyercs ele
OJIHAa CEeTKa, UMEHyeMas JIMHeWHBbIM pacTpoM (line screen). JIMHEWHBINA pacTp — 3TO MPOCTO CIOCOO JIOTMUECKOW OpraHu3alliu
¢dusznyeckoro pactpa (puc. 1.3).



[Megarmas ToUxa IMomyToRoBas F9eHKa

Puc. 1.3. ®u3uueckuii U THHEIHBIH pacTpsl

YacTora TUHEHHOTO pacTpa MM KOJHUYECTBO IMOJTYTOHOBBIX SY€EK HA €IUHMILY IJIMHBI Ha3bIBACTCS JTMHUATYPOM U
usMepsiercs B tuHusax Ha qroim (line per inch, Ipi).

IIpu BBIBOJIC HA MEYATh MUKCEIN U300PKEHUS TIPEACTABIISIOTCS MOJYTOHOBBIMU STYEHKaMU, @ HE TOUKaMH (PU3HUYECKOTO
pacTpa mneyaTarolero ycTpoucrBa. MeHsis 3alOJIHEHHWE TMOJYTOHOBBIX SYEEK II€YaTHBIMU TOYKaMH, MOYKHO HMHUTHPOBATH
rpajauu SPKOCTU MUKCeNIeld n300paKeHHUs.

Paccmotpum npocreimme MeToibl paCTpUPOBAHUS OPUTHHAJIA B TpaJallksiX ceporo nsera. [IepBbrIM METOOOM SIBIISIETCA
METOJ] paCTPUPOBAHUEM C aMIUTUTYAHON Moayssiiue (AM), mpu KOTOPOM WIJUTIO3MSI TOHA CO3/aeTcs 3a cueT (OpMUpPOBAHUS B
IIEHTpaxX MOJYTOHOBBIX SYEEK, U3 MEUYATHBIX TOUEK KaKuX JU00 Guryp (Kpyros, SJUITMIICOB, POMOOB WM KBaJAPATOB) PA3IUIHOTO
pasmepa (puc. 1.4). Unnro3ust 60see TEMHOTO TOHA CO3[IA€TCS 32 CUET YBEJIMYEHUS paAUalIbHBIX Pa3MEpoOB 3TUX (QUIYp U, KaK
CJIEJICTBHE, COKpPAIIEHUS TIPOOETBHOTO MOl MEXAY HUMHU MPU OJJMHAKOBOM PACCTOSIHUM MEX]y LIEHTPAMHU MOTYTOHOBBIX SYEEK.



CymiecTByeT U METOJ| pacTpUpOBaHMsI C 4acTOTHOM Monyisiiuend (UM), Korja MHTEHCUBHOCTh TOHA PEryJIUPYyeTCs
U3MEHEHHEM PACCTOSIHUSI MEXJYy COCEJHUMHU TMEYaTHBIMU TOYKaMHM OJMHAKOBOTO pa3Mmepa. Takum oOpa3oM, MpU HacTOTHO-
MOZYJIMPOBAHHOM PACTPUPOBAHUM B TOJYTOHOBBIX SYEHKaX C Pa3HOW HMHTEHCUBHOCTBIO TOHA HAXOJWUTCS PA3HOE YHUCIIO
MeyaTHBIX ToueK. M3o0Opaxenus, pactpupoBaHHble UM-MeTOIOM, BBITISAAT OOJiee KAadyeCTBEHHO, TaK KaK pa3Mep TOYEK
MUHHUMAJIEH U, BO BCSIKOM Ciy4ae, CyIIeCTBEHHO MEHbIIE, 4eM cpeaHuil pazmep ¢urypsl npu AMpactpupoBanuu. Eie Goiee
MOBBINIAET KAYECTBO M300pakeHUs pa3HOBUAHOCTE UYM-MeTona, Ha3bIBaeMas CTOXaCTUUECKUM pacTpupoBaHueM. B 3Tom ciyuae
PacCUUTHIBACTCS YUCIIO TOYEK, HEOOXoAMMOe sl OTOOpaxeHus TpeOyeMol MHTEHCUBHOCTH TOHA B siU€iKe pacTpa. 3aTeM 3TH
TOYKH pacIojaraloTcsi BHYTPU SYCHKH Ha pACCTOSHUSAX, BBIYMCICHHBIX KBAa3UCIy4YalWHBIM METOJOM (Ha camMoM Jieje
HCIIONB3YETCsl CHENUANBHBIN MaTeMaTUYECKUM alropuT™M), T. €. pPeryjisipHas CTPYKTypa pacTpa BHYTPU SUYEUKH, Kak M Ha
M300paKeHUH B 11€JI0M, BooOIEe OTCcyTcTByeT. [loaToMy mpu croxactuyeckom UM-pacTpupoBaHUU TEPSET CMBICH MOHSITHE
JUHUATYPBI pacTpa, UMEET 3HAUEHUE JIUIIL pa3peniaroiias CioCOOHOCTh YCTPOMCTBa BbiBOJIa. Takoil cmocod TpedyeT OOoJbIInX
3aTpaT BBIUUCIUTEIIBHBIX PECYPCOB U BBICOKOW TOUYHOCTH.

A4YEHKa pacTpa AM-pactp AM-pactp UM-pactp
18,75 % 50 % 18,75 %

Puc. 1.4. [Ipumepsl aMIIHTYAHOH H 4acTOTHOI MOAYIALHH pacTpa

Crnenyroum mapaMeTpoM pacTpoOBOTr0 N300pakeHUs, KOTOPBIN CIIETyeT pacCCMOTPETh, SBISETCS TIyOnHA IIBETA.



['my6una 1Beta (color depth) — 310 4mCIIO OUT, UCTIOMB3YEMBIX JJISI IPEACTABICHUS KKIOTO MTUKces n3oopaxenus. C
pa3BUTHEM BBIYMCIIUTENBHBIX CPEJCTB ITyOWHA I[BETa, XpaHUMBIX B KOMITbIOTEPE, N300paKeHH BCce BpeMs Bo3pactana. OmHuM
U3 TIEPBBIX PACIPOCTPAHEHHBIX CTAHIAPTOB MOHHUTOPOB SBIUICS VGA, KOTOpBIA TMOIJCpKUBAl TNIyOWHY IBeTa 8 OWUT ISt
[[BETHBIX N300paKCHUI.

CrenyromuM maroMm CTajio BBEJCHUE B KOMIbIOTepax cucteMbl Macintosh cranmapra HighColor, koTopsiii kKomupoBa
IBET C TIIyOMHOM 16 OUT, 4yTO MO3BOJISLIO MONY4uTh 65536 nBeToB. Ceityac Hambosiee MCHOJIB3YEMbIM SBIsETCS 24-OWUTHBIN
TrueColor, no3Bosstonuii KoAUpoBaTh 0K0JI0 16,7 MiIH. IBeTOB. OIHAKO HEOOXOAUMO OTMETUTH, UTO CYIIECTBYIOT Ipaduueckue
CHUCTEMBI UCTIONB3YIONIUE TIIyOuHY 11BeTa 0osiee uem 24 OuTa Ha MUKCEb.

JInst Jgydmiero NMOHMMAaHMsSI, YTO TaKoe pa3pelleHue W TIyOMHa IBeTa, MpHUBENEeM MpOocToi mpumep. Bul pemmmm
OoTCKaHMpOBaTh Bamry siueiika pactpa AM-pactp AM-pactp UM-pactp 18,75 % 50 % 18,75 %10 dororpaduto pazmepom 10x15
CM. 4TOOBI 3aTeM 00paboTaTh M pacredyaraTb Ha I[BETHOM mpuHTepe. s TMOoNydeHHs NPHEeMJIeMOro KadyecTBa IedaTH
HeoOxonumo paspemienue He meHee 300 dpi. Cuurtaem:

10 cm = 3,9 mrovima; 15 cm = 5,9 qroMoB.

ITo Beptukanu: 3,9 * 300 = 1170 Touek.

ITo ropuzonTanu: 5,9 * 300 = 1770 Touexk.

Wrak, yncio nukcenei pactpoBoi matpuilsl 1170 * 1770 =2 070 900.

Teneps pernmm, CKOJIBKO IIBETOB MBI XOTUM HCIOJIb30BaTh. (7151 yepHOOE1oro n300paykeHrs UCIIONIb3YIOT OOBIYHO 256
rpajaiuii ceporo 1BeTa i Kaxa0ro nukcens, uwin 1 0aiir. [lomydaem, 4to j1st XxpaHeHus Haiiero n3oopaxenus Hago 2 070 900
oant mwm 1,97 MO.

JUi mony4eHusl Ka4eCTBEHHOI'O LIBETHOTO M300pa)KeHUsI Hal0 HEe MeHee 256 OTTEeHKOB AJIs KaXkoro 06a3oBoro nsera. B
monenu RGB cootBercTBeHHO MX 3: KpacHBIH, 3ei1eHblil U cunuid. [lomydaem ob1iiee KomuuecTBO OAWT — 3 Ha KAkl MHKCEb.
CoOTBETCTBEHHO, Pa3Mep XPAaHUMOTr0 N300pakeHNUs BO3pacTaeT B TPH pas3a U cocTasisier 5,92 MO.



Jlist comanmsi Makera juisi mojurpaduu dotorpaduu ckaHupyroT ¢ paspemieHueM 600 dpi, ciaemoBarenbHO, pa3Mmep
¢aiiyia BeIpacTaeT eIie BUCTBEPO.

JIOCTOMHCTBA U HEIOCTATKH PACTPOBOH rpaduKku

YyuteiBas 3Ty cnenuduky MocTpOeHUs, pacTpoBas rpapuka UMeeT CIeAyIoIUe 0OCOOEHHOCTH:

® pacTpOBOE U300PAKEHUE BCETJa MPSIMOYTOJIbHON (POPMBI;

® pacTpoBO€ M300paXKEHHE HE CTOJIb TMOKO K M3MEHEHHWIO pa3Mepa, Kak BEKTOPHOE (MaciITaOMpOBAHHE MOKET
3aMETHO YXYAIIUTh Ka4€CTBO);

® pacTPOBBIN JOKYMEHT HE MOXKET COZepKaTh OOBEKThI B Pa3HBIX I[BETOBBIX CXEMaX.

Henocratku pacTpoBOro n300paskeHUS:

e (0OJIBIIOI 00BEM JAHHBIX — 3TO OCHOBHAsS Mpo0JIeMa IPHU UCTIOIb30BAHUH PACTPOBBIX H300paKEHUM;

® HEBO3MOXXHOCTb YyBEJIMYEHMs A paccMoTpeHust aeraneil. Ilockonbky H300pa)k€eHHE COCTOMT M3 TOYEK, TO
YBEJIMYEHUE H300paKEHUSI TMPUBOAUT TOJBKO K TOMY, YTO O3TH TOYKM CTaHOBATCA KpymHee. Hukakmx
JOTIOJTHUTENbHBIX JIETAJICH MPHU YBEJIMYEHUU PACTPOBOIO M300paKeHMsI pacCMOTpeTh He yaaercs. bonee Toro,
YBEJIMYEHUE TOYEK pacTpa BU3YaJbHO MCKaXKaeT WIUIIOCTPALMIO U JesaeT ee Tpy0oit. I1oT 3¢hdexT Ha3piBaeTcs
MUKCEeIN3alueH;

® U3MEHEHHE JeTayed, HallpuMep, UIMHBI OTpe3Ka MPsIMOW, CBSI3aHO C OOJBUIMMH TPYAHOCTSIMHU, MOCKOJBKY B
pacTpoBOM M300paKEHUH OTPE30K — ATO IMPOCTO KAKasi-TO COBOKYITHOCTh TOUEK OJIHOTO IIBETA.



K nocToMHCTBaAM Tak»Ke MOKHO OTHECTH:

1. pactpoBas rpaduka mo3BossieT co3aaTh (BOCIPOU3BECTH) MPAKTHYECKH JIH00O0N PUCYHOK, BHE
3aBHCHMOCTH OT CJIOKHOCTH, B OTJIM4YHE, HAlpUMeEp, OT BEKTOPHOM, I'Zlc HEBO3MOKHO TOYHO IEpeaaTrhb
3} deKT nepexosa oT OJHOrO IBETA K APyroMy Oe3 noreph B pa3mepe (aiina;

2. pacnpocTpaHEHHOCTbL — pacTpoBas rpaduka HMCIONb3yeTcs ceddac MpakTHYeCKH Be3e: OT
MaJICHbKUX 3Ha4KOB JI0 ILIAKaTOB;

3. BBICOKAas CKOPOCTb 00pa0OTKH CIOKHBIX H300pakeHUH, el HE HY’KHO MaclITaOHpOBaHUE;

4. pacTpoBoe mpejicTaBleHHe M300pakeHHsl eCTeCTBEHHO JUIsi OONIBIIMHCTBA YCTPOUCTB BBOJA-
BBIBOJIAa TpahuyecKoil HHPOPMAIIUH, TAKHX KaK MOHUTOPHI (32 HCKIIIOYEHHEM BEKTOPHBIX), MATPUYHbIE H
CTpY#HEIE PUHTEPHL, IIU(poBbIe (OoTOANTAapaThl, CKAHEPH;

HenocratkoM MOKHO Ha3BaTh TO, YTO BBICOKas TOYHOCTh M MIMPOKHH IIBETOBOM
nuamna3zoH TpedyloT yBenuueHus oObeMa aiina [uisi XpaHeHUs: M300paKeHHs] U ONEepPaTHBHON
MaMsITH JIJI ero 00paboTKH.

K HepgocTaTkam TakKe MOXHO OTHECTH:

1. Oonbwoii pazmep (aiiIoB ¢ MPOCTEIMU H300paKEHHUIMHU;

2. HEBO3MOXXHOCTh HacajibHOI'O MaCHITaﬁHPOBaHHSI;

3. HEBO3MOXHOCTb BBIBO/Ja HA NTICYATh Ha IUIOTTCP.
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CoBpeMeHHBIH PHIHOK PEIAKTOPOB PACTPOBBIX H300paKEeHHIA.

HasznadyeHue M XapakTEpUCTUKA ITAKETOB PACTPOBOM FDad)I/IKI/I.

PactpoBasi rpaduka npumeHsercs M pa3padOTKU AJIEKTPOHHBIX M moJurpaguueckux wusganuil. Mmmoctpanuu,
BBITIOJTHEHHBIE CPEJICTBAMH PACTPOBOM rpauKu, peKO CO3JAI0TCS BPYUHYIO € TOMOIIBI0 KOMIIBIOTEPHBIX MPOTPAMM.

Yarue 1715 3TOM 1eNM CKaHUPYIOT WILTIOCTPALMU, TOATOTOBJICHHbBIE XYT0KHUKOM WM (oTorpaduu. B nocnegnee Bpems
U1 BBOJIa PaCTPOBBIX N300paKeHUI B KOMITBIOTEP UCHOJIb3YIOT HHUPPOBBIE (HOTO- U BUACOKAMEPHI.

OcHOBHOE TmMpeaHA3HAUYECHHUE IMporpaMM ITOro Kjacca - paboTa ¢ TOTOBBIMH PACTPOBBIMH  H300paKECHUSIMU
(OTCKaHMPOBAHHBIMU MJIM TIOTYUYEHHBIMU C TIOMOIIBIO IPYTUX MPUIIOKESHUMN ):

- IIBETOKOPPEKITHS;
- (poromoHTaK;

- peTyIIb,

- HaJIO)KEHHUE PA3HOO0Opa3HBIX GUIBTPOB IS MPUIAHUS U300PAKEHHUIO BBIPA3UTEIIBHOCTH;

- IIBETOJICJICHUE U MOJATOTOBKA PACTPOBBIX H300paXKEHUH I PA3TUIHBIX TEXHOJIOTUH TIeYaTH;

- ajanTaiys MOJHOLUEHHBIX PACTPOBBIX M300paxkeHuM s nyonukanui B MHTepHeTe, WCIoNb30BaHUs B MPOTrpaMMax
IIOATOTOBKY IIPE3EHTALMN UT. 1.

AOCOIIOTHBIM JIUJIEPOM B ATOM rpymie sBisietcss Adobe Photoshop.

MOHIHOCTB 1 YHUBCPCAJILHOCTD 3TOI'O IMAKETAa A0 CHUX IIOP ABJIAIOTCA HeﬂpeBSOﬁHCHHBIMPI.



Adobe Photoshop

Camera Raw 10.3 - Canon EOSM10

1/1600 s

1545915 mm

Adobe Landscape

IMG_0030.CR2 MRERIE =

Save Image Adobe RGB (1998); 8 bit: k 9VP); (_ Open Image )




Adobe Fireworks (FW)
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Bekropnas rpaguka

Jl7ist BeKTOpHOM Tpaduku XapakTepHO pazOueHue u3o0paxeHus: Ha psj rpaduyecKux MPUMUTUBOB — TOYKH, MPSMBIE,
JIOMaHbIE, TYTH, TOJUTOHBI.

Takum 00pa3oM, MOSIBISIETCS BO3MOKHOCTh XPaHUTh HE BCE TOYKU M300paKEHUsI, & KOOPJUHATHI y3JI0B MPUMUTHUBOB U
MX CBOMCTBA (IIBET, CBSI3b C IPYTUMHU y3JaMU U T. 11.).

Bepuemcs k n300paxkeHuto Ha puc. 1.1. BarnsHem Ha HEro no-apyromy.

Ha n300pa’keHuu J€rko MOYXHO BBIIEIUTh MHOKECTBO IMPOCTHIX OOBEKTOB —OTPE3KH MNPSIMBIX, JIOMaHbIE, 3JUIUIIC,
3aMKHYTbIe KpuBbIe. [IpencrtaBum cede, 4TO MPOCTPAHCTBO PUCYHKA CYLIECTBYET B HEKOTOPOW KOOpPAMHATHOW cucteme. Toraa
MOKHO OINHUCAaTh 3TO M300pa)K€HHE, KaK COBOKYMHOCTh MPOCTHIX OOBEKTOB, BBHILIENIEPEUUCIECHHBIX TUIIOB, KOOPJIMWHATHI y3JIOB
KOTOPBIX 33J]aHbl BEKTOPOM OTHOCHTEIILHO TOYKH Hauyasia koopauHar (puc. 1.5).

0.0 X

Puc. 1.5. BekropHoe n3o0paxeHue u y3ibl €ro NpUMHTHBOB



[Tpomie roBopsi, 4TOOBI KOMIBIOTEP HApPHUCOBAT MPSIMYIO, HY>KHBI KOOPJAMHATHI ABYX TOUEK, KOTOPHIE CBSI3bIBAIOTCS MO
KpaT4yauIien mpsiMmou.

JUis nyru 3ajmaercd paguyc M T. A. TakuM 00pa3oM, BEKTOpHAas WJUIIOCTpals — 3TO HA0Op TeOMETPUYECKUX
IPUMHUTHBOB.

BaxxHoll gertanbio SIBISETCA TO, YTO OOBEKTHl 3aal0TCSl HE3aBHUCUMO JPYyr OT JApyra U, CJIE€JA0BATEIbHO, MOTYT
NEPEKPHIBATHCS MEXTY COOOM.

[Ipy ucmosib30BaHUKM BEKTOPHOTO MPEACTABICHUSI M300paKEHUE XPAHUTCS B MaMITH Kak 0a3a JTaHHBIX OMUCAHUM
npuMUTUBOB. OCHOBHBIE TpaduuecKkre MPUMHUTHUBBI, UCIIOJIb3yeMble B BEKTOPHBIX TpadUyuecKHX peaKkTopax: TOYKa, MpsiMas,
kpuBas besbe, a5urnc (OKpy>XKHOCTh), MOJUTOH (TPSIMOYTOIBHUK). [[pUMUTUB CTPOUTCS BOKPYT €ro y3J10B (nodes).

Koopaunats! y3510B 3a1a10TCSI OTHOCUTEILHO KOOPAMHATHONW CHCTEMBI MaKeTa.
A n3o0pakeHne OyJeT MpeACTaBIATh U3 ce0s MAaCCUB ONMCAHMN —HEYTO THUIIA:
otpesok (20,20-100,80);

okpyxHOCTH(50,40-30);

kpuBas_besbe (20,20-50,30-100,50).

Kaxxomy y3iy HpumnuchlBaeTcs rpylna HapaMmMeTpoB, B 3aBUCUMOCTH OT THUNA NPUMHUTHBA, KOTOPBIE 33Jar0T €ro
TF€OMETPUI0 OTHOCHUTENBHO y3Ja. Hanmpumep, OKpYyKHOCTh 33Ja€TCsi OJHUM Y3JIOM M OJHUM HapameTpoM — paauycoM. Takoii
Habop MapaMeTpoB, KOTOPbIE UTPAIOT POIb KOADPHUIIMEHTOB U JPYTUX BEIUYHUH B YPABHEHUSX U aHAJTUTUUYECKUX COOTHOUICHUSX
00OBbEKTa JAHHOTO THIIA, HA3bIBAIOT AHAIMTUYECKOW MOJENbI0 MpuUMHUTHBA. OTpUCOBATh MPUMUTUB — 3HAYUT MOCTPOUTH €ro
reOMETPUYECKYIO (hOpMY IO €ro napameTpam COIJIaCHO €ro aHATMTHYECKOW MOJIENH.

BexTopHoe n300paxkeHre MOXKET OBITh JIETKO MacIITabMpoBaHO 03 MOTepu AeTasiel, TaKk Kak 3To TpeOyeT mepecuera
CpPaBHUTEJILHO HEOOJIBIIIOTO YKCiIa KOOPAUHAT Y3JI0B. [[pyroi Tepmun — «object-oriented graphicsy.



Camoii mpocToii aHanmoruell BEKTOPHOTO H300paKeHUs MOXKET CIIY)KUTh amrukanus. Bce m3o0pakeHue COCTOUT U3
OTJEJBHBIX KYCOUKOB pa3iM4HOM (OpMbI M LIBETA (Jake 4acTU pacTpa), «CKICEHHbIX» Mexay co0oil. [IoHATHO, 4TO Takum
0o0pa3oM TPyJIHO NOIYYUTh (POTOPEATUCTUUHOE U300paKEeHNE, TaK KaK HA HEM CJIO’KHO BBIJIEIUTh KOHEUYHOE YUCIIO IPUMHUTHBOB,
OJIHAKO CYIIECTBEHHBIMH AOCTOMHCTBAMH BEKTOPHOI'O CHOCO0A MPEICTaBICHUS M300paKEHHsI, 110 CPABHEHHUIO C PaCTPOBBIM,
ABJISIIOTCSL:

- BEKTOPHOE M300pakKe€HNE MOKET OBITh JIETKO MaclITaOupoBaHO 0€3 MOTepU KauecTBa, TaK Kak 3TO TpeOyeT mepecyera
CpPaBHUTEIHHO HEOOJIBIIOTO YKCIIa KOOPJIMHAT y3JI0B;

- rpaduyeckue Qailyibl, B KOTOPBIX XPAHATCS BEKTOPHbBIE U300PKEHUSI, UMEIOT CYIIECTBEHHO MEHBIIIHIA, 10 CPABHEHUIO
C pacTpOBBIMH, 00bEM (MTOPsIIKA HECKOIBKUX KUTO0ANT).

Ha camom paene pazMep BEKTOPHOTO M300pa)K€HHS 3aBHCUT OT KOJUYECTBA OOBEKTOB Ha M3o00pakeHuu. M dem Oimke
KaueCTBO BEKTOPHOTO PUCYHKa OyJeT mpuOIMKaThCs K (HOTOPEATUCTUYHOMY H300pakeHHUI0, TeM OoJblieil pasmep Oyner y
(aitna.

Cdepnl npuMeHeHHs] BEKTOPHOM Tpaduku oueHb MUPOKU. B momurpaduke — OT cO3/1aHMs KPACOUHBIX UJLTFOCTPAIUN 10
pabotel co wmpudrtamu. Bce, 4ro MBI Ha3biBaeM MalIMHHON Trpadukoii, 3D-rpaduxoil, rpaduyecKUMH CpencTBaMU
KoMnbioTepHoro MmognenaupoBanuss u CAIIP — Bce 3To cdepbl nmpuoputeTa BEKTOpHOW Tpaduku, MO0 3TH BETBU JepeBa
KOMITbIOTEPHBIX HAYK paCCMaTPUBAIOT M300paKEHUE UCKITIOUUTENBHO € MO3UIIMKM €T0 MAaTEMaTHUYECKOTO MPEICTABICHUS.

Kak BHUIHO, BCKTOPHBIM MOKHO HA3BaATb TOJIBKO CIoco0 onmucaHus H306pa)I(eHI/I$I, a CaMo H306pa)KeHI/Ie JJIA HalICro
rjiiasa Bcerja pacTpoBOC.

Takum o0pa3om, 3aayaMu BEKTOPHOIO IpaUyecKOro peaakTopa SIBIAIOTCS pacTpoBas MPOPUCOBKA TpaduyuecKux
MPUMUTUBOB M MPENOCTABICHUE MOJb30BATENI0 CEPBUCA MO M3MEHEHUIO MapaMeTpoOB ATHUX NPUMHUTHBOB. Bce nzoOpaxeHue
npencTaBiIsieT coboi 0a3y NaHHBIX MPUMHUTHBOB M IMapaMeTpOB MakeTa (pa3Mepbl XOJICTa, €AMHUIIBI U3MEpPeHHs] U T. I.).
OTtpucoBaTh N300pakE€HNE — 3HAYUT BBIIOJIHUTD MOCIEA0BATENBHO IPOLEAYPBI IPOPUCOBKH BCEX €TI0 IETANEH.



C npyroil CTOPOHBI, €CIH M300paKEHWE COCTOUT U3 TPOCTHIX OOBEKTOB, TO ISl €r0 XpaHEHUS B BEKTOPHOM BHIIC
HEO00XO0IMMO He 00Jiee HECKOJIbKUX KUIIO0ANT.

OOBeKThl BEKTOPHOU rpauKy XpaHATCS B MaMsITH B BHJe HaOOpa mapamMeTpoB, HO Ha 3KpaH M300pakeHHEe BCE PABHO
BBIBOJISATCS B BHJIE TOUEK (MIPOCTO MOTOMY, YTO dKpaH TaK YCTPOCH). Ileped 6b16000M HA IKPAH KAHCO020 0O0BEKmMa Npocpamma
NPOU3BOOUM BLIYUCIEHUE KOOPOUHAM IKPAHHBIX MOYEK 6 U300paxdceHuu 00beKma, NodImomy GeKMOPHYI0 2paguxy uHo2oa
Hazvieaiom eviyucigemou epaguxoti. IIOHATHO, YTO TIPHU YBEIMUYEHUU pa3Mepa H300pakeHUs WiIM MaciTada BBIBOJA €ro Ha
HKpaH KaueCTBO M300paK€HUsI OCTAETCS MPAKTUUECKHU HEU3MEHHBIM.

BGKTOpHOC IIpCaACTAaBJICHUC I/I306pa)KGHI/IH KapANHAJIbHO OTIIMYAaCTCA OT paCTPOBOIO.

OcHosHotl npuHyun npedcmaeﬂeﬁue eekmopnod epaqbuku cocmount 6 nom, 4mo onucwvlearomcs noJjibKO OCHOBHble
mo4Ku u306pa9fcenuﬂ, a 6ce npomestcyniodnvle Oocmpaueaiomc;l MeOfcdy HUMU no OI’lpe()efleHHblM mamemamudeCKum 3aKOHAM.

Hanpumep, nis moctpoeHusi oTpe3ka MpsiMOM, JOCTATOUYHO yKa3aTh KOOPJWHATHI KOHIIOB OTpPE3Ka, a TaKkKe CJeaTh
MIOMETKY O TOM, YTO COEJUHSIONIAs] UX JUHUA — npsmas. J[Jisi onucaHusi OKPY>KHOCTH JOCTATOYHO 33/1aTh €€ LIEHTP, YKa3aTb
paanycC U CAENATh IOMETY «OKPY>KHOCTB.

Takoil Moax0/1 pe3KO CHUKAET HAKJIaJIHbIE PACXO0/Ibl HA XPAaHEHUE JAHHBIX.
Kpome toro, namenenue (pazMep, MOJIOKEHHUE U T.I1.) TOTO UM UHOTO 3JIEMEHTA MPOUCXOIUT OUEHB JIETKO.

Kpusrle besbe

Jlis omucaHus BEKTOPHOrO Trpaduueckoro oO0BEKTa CYHIECTBYET MHOXKECTBO crnoco0oB. Camblii yaOOHBIH U
pacmipoCTpaHEHHBIN U3 HUX — 3TO TaK Ha3bIBaeMbI€ «KpUBBIE be3bey.

Kpussie be3ne Ha3zBaHBI Tak B 4eCTh (PpaHIy3cKoro MaTemaTuka Ilbepa be3be, BriepBbIc MPEIIOKUBIIETO UX B HaYase
70-x ronoB hupme «PeHo» i1 MoaenupoBaHusi 0OBOJAOB Ky30Ba JISTKOBOTO aBTOMOOHJIS.

Kpussie be3be ncnonb3yroTcsi BO BCEX COBPEMEHHBIX NMPOrpaMMax, paboTaronX ¢ BEKTOPHOU rpaduKou.



KpuBas be3be COCTOMT U3 OAHOTO WM HECKOJBbKHMX CErMEeHTOB. Hauamo M KOHel KaXKJIOro CErMEHTa Ha3bIBalOT
OMOpPHBIMU TOuKamu. Emie ABe TOYKKM OTBEyaroT 3a (OopMy KpHBOM M Ha3bIBAIOTCS YIPABJISIOMIMMU TOYKAMH WM TOYKaAMU
HaIpaBJeHUsl. DTU TOUKH OINPEACIISAIOT YroJl HAKJIOHA M KPUBU3HY B TOUKE BBIXOJa U3 y3ia (OMOPHON TOUKH).

Hcnonp3ys 3TH 4YeThIpe TOYKHM MOXHO 3a7aTh JIOOYI0 KPHBYIO, & M3 HECKOJBKHX TaKHX KPHBBIX MOKHO COCTAaBUTH
¢burypy 1r000H CIOKHOCTH.

Cmpyxkmypa 6eKmopHozo 0d6vexma

1. BekTopHas MIUTIOCTpaI|s COCTOMT W3 MHOXkecTBa 0o0wnekToB. [Ipomecc pucoBanus B
BEKTOPHBIX peaKkTopax (haKTHMEeCKH CBOAMTCA K CO3MaHHI0 OOBEKTOB HYKHOH (OpMBI H
NPHIaHHI0 UM ONpe/IeleHHBIX 3ATHBOK H 00BOIOK.

2. O0BeKTH NpeACcTaBIAl0T co00# pa3zHOOOpa3HbIe BEKTOPHEIE (DOPMBL.

OOBEKTH HILTIOCTPALIMH COCTOAT M3 OJJHOTO HIIH HECKOJIBKHX KOHTYPOB (HJIH KPHBBIX).

KDHT}"[]DM Ha3eIBaeTCd mrobas JIHHHA, 3dAMEHYTAAd HIH OTKPLITAA.



3. Kaxaelii 0OBEKT COCTOMT M3 OJHOTO WIH HECKOJIBKHX CErMEHTOB, COEIWHEHHBIX
MeKIy co0o0i y3m0BeIMH Toukamu. [IpocTeiinias He3aMKHYTas JTHHHSA HUMEET IBE BEPIIHHEI,
Ha3bIBa€MbIC Yy371aMH (HJIH KOHLEBBIMH To4dkamu). B aByxmepHoii rpaduke y3en (Touka)
3amaeTca ABymsA 4uciaaMu (X, y). [lepememenne y3m0BBIX TOYEK NPHBOAHT K MOIH(DHKAIIMH
CErMEHTOB KOHTYpPAa UM K H3MEHEeHHIO ero (opmbl. CylIEeCTBYeT HECKOJIBKO THIOB CETMEHTOB H

y3JIOB.



Mamemamuueckue ocHOEbl 6eKMOPHOU 2pahuru

B BektopHOi# Tpaduke TOYKE COOTBETCTBYET Yy3eld. Ha miIockocTH 3TOT 00BEKT
npeacrapngerca AByMs uucaaMu (X, Y), 3a0aiompMH €ro nojJoKeHHe OTHOCHTENILHO Havana
KOOp/IHHAT.

Jlna onucaHus npsAMOi JJHHHH HCIONB3VETCH ypaBHeHHEe y = ax + b. [loaromy ans
NOCTPOEHHSA JaHHOTO 00BbeKTa TpedyeTcs 3aaHHue BCEro JABYX mapaMeTpoB: a U b. PesynbTaTom
OymeTr mocTpoeHne OECKOHEYHOH NPsAMOI B AEKapTOBBIX KOoOpauHatax. B oTnwume ot mpaAmoii
JIHHUH, 0TPe30K NpPAMOoil TpedyeT 11 CBOEro ONMHCAHHA ABYX JOMOIHHTEILHBIX MapaMeTpPOB,

COOTBETCTBYIOMIMX HAYAIy H KOHIY OTpe3Ka (HanmpuMmep, X 1 X2).



K knaccy KpHBBIX BTOPOro HMOPHAKAa OTHOCATCA Napadosibl, rUNepOoIbl, SIUIHICH W
OKPYAKHOCTH, TO €CTh BCE JIMHHMH, YPABHEHHS KOTOPBIX COJEPKAT MEPEMEHHBIE B CTENCHH HE
BEIIE BTOpOH. B BekTOpHOM rpadHke 3TH KPHBBIE HCIONBL3YETCS Ul MOCTPOCHHS Oa30BRIX
(opMm (IPHMHTHBOB) B BHJE 3JUIMICOB M OKpYXkHOcTel. KpHBEIE BTOPOro mopsjka He MMEKT
Touek neperuba. McnonezyeMmoe 115 ONHCAHHMA ITHX KPHUBBIX YpPaBHEHHE TpeOyeT uis CBOEro
3a/71aHUA [ATH IapAMETPOB:

xX’+apn’ +axy+axtayt+as=10

Jlns mocTpoeHus oTpe3Ka KpUBOi TpedyeTcs 3a1aTh JABa JOMOJHUTEIBHBIX MapaMeTpa.






B otauume 0T KPUBBIX BTOPOTO MOPAIKA KPHBbIE TPEThEro MopsaaKa MOTYT HMETh TOHUKY
neperuda.

Hanpumep, rpadux ¢yukumn Y = X° (Puc. 4) umeer Touxky nepernba B Hauane
koopauHat (0,0). YpaBHeHHe, HCMOIB3YEMOE JUIA OMHCAHHA YPAaBHEHHMS TPEThErO MOPSIKA,
TpeOyeT /1 CBOETo 3aJaHus JIEBATH MapaMeTPOB:

2 > ? 2 _
X+ a;y} T A"y tazxy tage tasy tdsxy tax tagytdas =()

Jlns onucanus OTpe3Ka KPHBOH TPEThEro nmopsaaka TpedyeTcs Ha [Ba mapaMerpa OonbIne.
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. Ilpedcmaenenue Kpugou 1uHUU ¢ NOMOWBIO KPUBLIX MPembe2o nopsoKa cl1eea —

Kraccuyeckuu sapuanm,; cnpaed — Kpueds besve



B BexkTOpHBIX peaakTopax (Kak, BIOPOYEM, H B PAcTpPOBBIX) (OPMY MPOH3BOIBHOIO
KOHTYPa H3MEHAIOT NYTEM MaHHIYIALHH Y3JIaMH. Y 311kl MOKHO NMEPEeMEIaTh, H3MEHATE HX THII,
n00aBIATh, VIAIATE.

Takum 00pazom, B OCHOBE BCEX MPOLEAYP, CBA3AHHBIX C PEIaKTHPOBaHHEM (OTYaCTH M
cO3/1aHHeM ) TKOOOro THIA KOHTYPOB, JIEKHT padoTa ¢ y3IaMH.

ynpaensaoLwue
TOMKM
«———— KacaTenbHbIX

HayanbHbIA y3en

HEeBblOeneHHbIA y3en

BbIJENEHHLIA y3en

N

KaCaTelNbHEIE




Kpusrie be3pé — THITBI KPUBBIX, TPEAJIOKEHHBIE B
60-x romax XX Beka HE3aBUCHUMO JApyr oT jpyra Ilbepom
be3be u3 aBrOMOOUIIECTPOUTENHHON KoMmaHuM «PeHo» u
[Tonem pe Kacrenbxko u3 komnanuum «CUTpoOeH», TIe
MIPUMEHSITUCH JJI POCKTUPOBAHUS Ky30BOB aBTOMOOMIICH.

Hecmotps Ha TO, uTOo OTKpBRITHE 1€ Kactembxo
ObLIO cHenaHo Heckoybko paHee bespe (1959), ero
HCCIICIOBaHUS HE MMyOJUKOBAINCH U CKPHIBAJTUCh KOMITAHUEH
KakK MpOMU3BOJICTBEHHAA TaiiHa /10 KoHIa 1960-x.

KpuBas be3pe dABiseTCS 4YACTHBIM  CIy4aeM
MHOT'O4JICHOB bepHiurelina, OINMCAHHBIX PYCCKUM
marematukoMm Cepreem HatanoBnuem bepniureitnom B 1912

roay.

BnepBble KpuBbIE OBUIM MPEACTaBICHBI HIUPOKOU
nyonuke B 1962 romy ¢pasiy3ckuMm unxkeHepom IlIbepom
besbe, koTOpHI, pa3paboTaB WX HE3aBUCUMO OT i€
Kacrenpxo, wcnomp3oBan HX IS KOMIIBIOTEPHOTO
NPOEKTUPOBAHUS aBTOMOOWJIBHBIX Ky30BOB. KpuBbie ObLin
Ha3BaHbl UMeHeM be3be, a mmeHeM ae Kacrenbko Ha3zBaH

pa3pabOTaHHBIH WM PEKYPCHBHBIM CIIOCOO OIpEaeIICHUS
KpUBBIX (anroput™ ne Kacteabxo).

BnocienctBum 3TO OTKPBITHE CTAJIO OJHHUM M3
BAKHEHIIMX WHCTPYMEHTOB CHUCTEM aBTOMAaTU3UPOBAHHOI'O
MPOEKTUPOBAHMS U IPOTPAMM KOMIIBIOTEPHOU IpapuKH.

Plerre
Etienne
Bezier

RENAULT




Tunsl y3,10BBIX TOYEK

KacarensHast THHHS BCera ABISETCA KACATENNBHOM K CETMEHTY KPHBOI B Y310BOii TOYKE.
Ee HaK/IOH M 17THHA ONPEIeNsAa0T HAKIOH H PaJHyC H3rHOa COOTBETCTBYIOIIETO KPHBOJIHHEHHOTO
cermenTa. [lepememnienre V3MOBBEIX TOYEK H HACTPOMKA KACATENLHBIX JTHHHH TIO3BOJAIOT
H3MEHATE (JOPMY KPHBOITHHEHHBIX CETMEHTOB,

Buj kacaTenbHBIX THHHI B COOTBETCTBEHHO METOBI YIIPABICHHS KDHBH3HOH CEeTMEHTa B
V3IOBOI TOYKE ONMPEACIAIOTCH THIIOM Y37I0BOH TOYKH. Pa3muuaioT TpH THIA Y3I0BBIX TOYEK:

e rnankuii yzen (smooth node);

s CHMMETPHYHEIH y3en (symmetrical node);

® OCTpEIH y3en (cusp node).



V cummempuunoil y3no6oi moyku OIuHa 0Houx ompe3Kos KacamenbHblx

OOUHAKOBA, U OHU TeNCAM Ha 0OHOU NPAMOILI.



V anaokoii yanoeou mouku kacamenbHble TUHUL TeHcam HA 00HOU NPAMOU, HO

UMEIOM PA3HVIO OJTUHY.



Tpu eapuarnma ocmpwix yinos: bez ynpasisiowux moyuek (1), ¢ oonoti

ynpasisoweit mouxou (2) u oeyma (3). B nocrednem ciyuae KpuusHy ce2MeHmos KoHmypa 6

Dﬂmpﬂ'ﬁ }r’l‘lﬂﬂﬂﬁ MOYKE MONCHO USMEHAMB HE3ABUCUMO 014 KaXcoo2o cezMeHma
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Puc. 9. Bexkmopnoe uszobpadicenue 6e3 3a1uexu.



Puc. 10. Bexkmoproe uzobpasicenue ¢ 3a1u8Kou.



Hpeumywiecmea u HedoCMaAMKU 6EKMOPHBIX U300paAXCeHUN

JlocTonHCcTBA

DKOHOMHA B IUIaHe 00BLEMOB AHCKOBOTO MpOCTPAHCTEA,

OOBeKTEl  BEKTOPHOH TpadukH mpocTo TpaHC(OPMHPYHOTCA W HMH  JIETKO

MaHHMYJIHPOBATh, YTO HE OKAa3blBAeT MPaKTHYECKH HHKAKOTO BIMSHHSA Ha Ka4decTBO
H300paKeHH.

BekropHas rpaduka MaKCHMAIbHO  MCIIOAB3YET BO3MOMKHOCTH  paspemarniei
crocoOHOCTH MH000r0 BRIBOJHOTO YCTPOHCTBA: M300pakeHHE Bcerga OyIeT HacTOIbBKO
Ka4eCTBEHHBIM, HA CKOJBKO CMOCOOHO JaHHOE YCTPOMCTRO.

C]JEBHHTE:JILHD [IpOCTOC H Dolee KaUYeCTBEHHOE PCOAKTHPOBAHHC.

]_l_[HpDI{HE BOSMOAHOCTH [OJIA HAHCCCHHA Hd4 IMOBCPXHOCTH



Henocrarku

. H[’.’IDF['_'IEIMM Hdd 3dBHCHMOCTB

e (CHn0OXKHOCTb BEKTOPHOTO TPHHIMIA OMHCAHHS  H300pa)keHHs HE  IO3BOJSET
ABTOMATH3MPOBaTL BBOJ Tpaduueckoii MHOpMALMM W CKOHCTPYMPOBATH YCTPOHCTBO
noaodHOe CKaHepy IS pacTPOBOi rpaduku.

¢ BekropHas rpaduka geliCTBUTEILHO OrPAHHYEHA B YMCTO KMBOIMMCHBIX CPEJICTBAX U HE

MpEaHA3HAYCHA 1A CO31dHHA [bDTDpEﬂﬂHCTHHECKHI HEDﬁpﬂH{EHHﬁL



OT1iM4yue pacTpoBOil M BEKTOPHOI rpaguKu




Ha3zHadeHnue v XapakTepUCTHKA MAKETOB BEKTOPHOM rpaduku

[IporpammubIie cpeacTBa it pabOThl C BEKTOPHOM rpadukoi HAOOOpOT MpeaHA3HAYEHBI, B MEPBYIO OYEpENH, IS
CO3/IaHMs WIUTIOCTPAIIMI U B MEHbIIIEH CTeNeHu i ux o0padboTku. Takke cOOpka MakeToB IS IeYaTH.

O(l)OpMI/ITCJIBCKI/Ie pa6OTLI, OCHOBAHHBIC HAa ITPUMCHCHHUU HIpI/I(i)TOB )51 HpOCTGﬁHIPIX IrCOMCTPHUUICCKHUX 3JICMCHTOB, TaKUX,
HaIIpuMEp, KaK JIOTOTHUII KOMIIaHHUHU, PCIIA0OTCA CPEACTBAMU BECKTOPHBIX rpa(bnqecm/lx pPE€AAKTOPOB HAMHOI'O IIPOIIC.

Hawubouee pactipocTpaHeHHbIE IPOTpaMMBI [T paboThl ¢ BekTopHOU rpadukoit — Adobe Illustrator, CorelDraw.

PacTpupoBaHue 1 BeKTOpHU3alMs

PactpoBas u BekTopHas rpaduka MOTyT IpeBpalaTbcs ApyT B Apyra.

Ilpoyecc nepeeoda 6eKmMOpPHOU KAPMUHKU 8 MOYEUHOe U300padNCeHUue HA3bIBAemCcs: pPACMpPUpo8aruem, 0OpamHulil
npoyecc — 6eKmopu3ayusi uiu 0OpuUcosKa.

OpnHako NPaKTUYECKH HEBO3MOKHO MOJYYUTh TOYHO TAKOE KE PACTPOBOE M300pAKEHHUE U3 BEKTOPHOTO 3JIEeMEHTa 0e3
MOTEpU KadecTBa, U HaoOOpPOT, cOOTBETCTBEHHO. [losToMy K cmeHe BuAa rpaduku s U300paKEHUS HAI0 MOIXOIUTh
OCTOPOXKHO.

PaCTDOBBIe N BCKTOPHBIC HI/Id)DOBI)Ie I/1306Da)KeHI/I$I HMCIOT CBOM MMPCHUMYIIICCTBA 1 HCAOCTATKH.

*PacTpoBble M300pakeHUs Mody4aroTcs U3 (HOTOrpapuyecKux OPUTHMHAIOB ABTOMATUYECKH C TMOMOILIBIO CKaHEPOB.
CylIecTBYIOT yCTPOICTBA MX MOJYYEHHUS] HEMOCPEACTBEHHO B IIM(PoBOil hopme (uudpoBbie KaMepbl) U NEPEKOIUPOBAHUS U3
aHajoroBoil popMsl (IJ1aThl BUAEC03axBaTa). BekTopHble n300pakeHus TpeOyIOT pydHOro BBojia (IOCTPOEHUS WM pucoBaHus). B
MPOCTBIX CIydyasX MOTYT OBITh MOJY4YEHbl M3 PACTPOBBIX C IMOMOINBID MPOrpaMM TPACCUPOBKHU. TpaccUpoBKa Jaer
YIOBJIETBOPUTENIbHBIN pe3yslbTaT TOJBKO B MPOCTHIX CIIy4asX, Ja M MOJy4YeHHbIE M300pakKeHHUs BCE PaBHO TPEOYIOT PyUHOU
«JTOBOJIKM.

*PacTpoBbie M300pakeHUsT 00ECTIEUMBAIOT MAKCHUMAJIbHYI0 PEAIMCTUYHOCTh, MOCKOJIBKY B HHUPPOBYIO (Hopmy
MEepeBOUTCS KaXIbld Menbuailiuii ¢parMeHT opuruHaiga. BekTopHble H300paKeHHsS TIepenaloT KpyIHble (parMeHThl



OpUTMHAJIA C MOMOUIBI0 OOBEKTOB (KOHTYpPOB C OOBOAKaMH M 3ajduBKaMu). OHM HE B COCTOSIHUM OOECHEUYUTh OJIU3KYI0 K
OpUTHHATY PEATUCTUYHOCTD.

*PacTpoBbie n300pakeHHsI UMEIOT OOJBIION pa3Mep, TaK Kak XpaHAT MHPOpPMAIMIO O I[BETE KaXKJIOTO MeIbYaiIlero
(¢parMeHTa OpUrMHaia.

.BeKTOpHI-Je I/I306pa)K€HI/IH KOMIIaKTHBI, IIOCKOJIBKY XPAaHAT TOJIBKO MAaTCMAaTHYCCKHUC OIMMCAaHUA O0OBEKTOB.

*KadecTBO pacTpoBBIX M300pakeHMH 3aBUCUT OT pazMepa. OHM HE JIOMYCKAaIOT CBOOOJHOIO MacIITaOMpoBaHUs 0e3
HCKaXEHUI UM oTepb KauecTBa. KauecTBO BEKTOPHBIX N300paKEHUI HE 3aBUCHUT OT pa3Mepa.

*BekTopHble M300pakeHUs! JErKO pPeAaKTUPOBaTh, MOCKOJIbKY OHHU COJEPKAT OTHOCUTENIBHO HEOOJBLIOE KOJIUYECTBO
yI0OHO OpraHU30BaHHBIX OOBEKTOB. TOUEUHBIE M300paKEHUS, COCTOSILINE U3 MHOXKECTBA MUKCEJIOB, PEIAKTUPOBATH CIOXKHEE.
Ecnu mpoBOAUTH aHAJIOTMM, TO PEIAKTUPOBAHUE BEKTOPHBIX HM300paXEHUU CPOJHU pabOTE YEPTEKHUMKA, 4 TOUYEUHBIX —
XYJ0KHUKA.

CpaBHEHHE MOKa3bIBACT, YTO COCYIIECTBOBAHKE JBYX THIIOB IU(DPOBBIX M300paXKEeHUI IETUKOM OompaBaaHo. Tam, rae
TpeOyeTcss TOUHOCTh U YETKOCTh JIMHUM, UCTIONB3YIOT BEKTOPHYIO rpaduKy, a TaM, IJie TpeOyeTcs peaTucTHIHOCTh PoTorpadun
— pPacTpOBYIO.
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DOPAKTAJIBHAS I'PAOUKA

CnoBo ¢paktan oOpa3oBaHo OT JjgatmHCKoro '"fractus" ®m B TepeBoAe O3HAYAET COCTOSIIHIMA
3 PparmentoB. OnHo Obulo mnpemioxeHo benya MaungensOporom B 1975 romy. Omnpenenenue
¢dpakrana, JIAHHOE MaHnens0poToM, 3BYYUT TaK: "®pakTanom Ha3bIBACTCS CTPYKTYpa,
COCTOSIIIIasl U3 YacTei, KOTOPbIE B KAKOM-TO CMBICJIE TTOI00HHKI 1IejIoMy".
B nocnennue Bpems (ppakTasibl cTany OYeHb MOMYJIAPHBI. BOJBIIYI0 pOJib B 3TOM ChIrpajia KHUTa (PpaHKo-
amepukaHckoro marematuka benya MannensOpota "®pakranbHas reoMeTpust Ipupoasl”, u3ganHas B 1975 rony.
@pakran (nar. fractus — napoOJeHBIN, CIOMaHHBIM, Pa30UTHIN) —CJIOXKHAs TeoMeTpuueckas Qurypa,
oOjanaroniasi CBOMCTBOM C€aMONOAOOUS, TO €CTh COCTAaBJICHHAs M3 HECKOJBbKUX YacTed, Kaxzaas M3 KOTOPBIX
nojio0Ha Bcer ¢urype nenukoM. CBONCTBO caMOMOJ00UsI XapaKTEPHO JJII MHOTUX HMPUPOJIHBIX 00BEKTOB. Takum
CBOMCTBOM 00J1a/1a10T, HAIIPUMEP, BETKHU JI€PEBbEB, CHEKUHKH, TPAHUIBI 00JJAKOB U MOPCKUX MOOEPEKHM, TPEILIUHBI
B KaMHAX, CTPYKTYpPbl HEKOTOPBIX BEIIECTB, MOJYYEHHBIX C IOMOIIBIO 3JIEKTPOHHOIO MHKPOCKONA M T. .
@pakranpHas TeOMETPUS MO3BOJSET ONMUCATh U MOJYUYUTh U300paKEHUS TaKUX MPUPOAHBIX OOBEKTOB C MOMOIIBIO
MaTeMaTHYECKUX CpeACTB. B kommbroTepHOi rpaduke ¢ppakTaibl, MOTYT UCIOIb30BATHCS HE TOJIBKO AJIs TeHEpaLU
M300paXKEHHUI CIIOKHBIX O0OBEKTOB, HO U JUISI CoKaTUS U300paKeHUIA.
Jlist knaccupukanuu (ppakTaioB 4aCTO UCHONB3YIOT ACJICHUE Ha CIAEAYIOIINE KIIACChI:
® TEOMETpUYECKHE (PpaKTaIIbI;
e anreOpaunyeckue (ppakTabl;
® CTOXacTHuYecKue (hpakTaibl.
CymectBytoT u  Apyrue kjaccupukanuu  ¢GpakraioB, Hanmpumep, JeleHue (¢pakrajoB Ha
JETEPMUHUPOBAHHbIE (aJreOpanyeckue M TEeOMETPUUYECKHE) W HEIEeTePMUHUPOBAHHBIE (CTOXAaCTUYECKHE).
[ToapoOHO paccMOTpUM reoOMETPUYECKHE U alireOpandeckue ppakTabl.



Puc. 11. @pakmanvroe uzobpasicerue.



Haubonee mone3HeIM HCHOIL30BAaHHEM {I)[JHI{TE.HDB B KDM[’ILIDTE[]HDﬁ HAYKC HBIACTCH
(I)]I)HRTH.]'II:HDE CHATHE TAHHBIX. I.]:I,IZ:I'E!T'IEI[r'IH'Z!TIEl‘rIZ!I' d)pEKTﬂHLHGFD CHATHA H3G6pﬂH{EHHﬁ — OHUCHB
MAIEHEKHH pasMcp VYHOaKOBAHHOTO I:l]ﬂﬁ.]'lﬂ H Manoc BpCMA BOCCTAHOBJIICHHA KAapTHHEKH.

mpﬂKTﬂHLHD YIIAKOBAHHBIC KAPTHHKH MOMXKHO MBC]_I_ITHGH[_']DEHTL 0e3 MoABICHHA INMHKCCITH3AIIHH.

Puc. 12. @dpakmanvhoe depeso, cozdannoe 6 3d enepamope.



Knaccugpurayun gppaxmanos



CD]'JHRTEL]'IDM HA3BIBACTCH TIPCAMCET, KGTDpHﬁ DﬁHHﬂHET OIHHM H3 YEKd3dHHBIX CBOMCTB:

e (Onamaer HETPHBHAIILHOM CTPYKTYPO# Ha Bcex maciuradax. B aToMm u ecTb oTiHuHe

OT PEryispHBIX (PUTYp, TAKHX KaK OKPYKHOCTb MIH 3Jutunc, Eciu Mbl paccMoTpum
HeOonbmoit (hparmMeHT perymapHoi ¢GUrypsl B KpynHoM Macmrtabe, To oH Oyaer

noxox Ha ¢parment npamoii. Jlna dpakrana yeenndenue macmrada He BemeT K
VOPOLIEHHI CTPYKTYPBI, HA BCEX IIKaJTaX Mbl YBHAMM OJHHAKOBO CIIOKHYIO
KapTHHY.

e Jlpasercs camono100HBIM HIIH NPHOJIHKEHHO CaMOITOJ00HBIM,

e (Onamaer ApoOHONH METPHYECKOH Pa3MEPHOCTEIO.

B ocHoBHOM pakTansl KI1acCHPUIIUPYIOT MO TPEM BHIAM:
e AnredOpanmyeckue ppakTans
e [‘eomerpuueckue hpaKTansl

e (CroxacTuyeckune (ppaKTakl



AnreOpauueckue ¢pakTansl — 9TO caMmas KpymHas rpynna (GpakTaioB, MOJTYYHBINIAS
Ha3BaHHE 3a MCMOJb30BaHHe anreOpawmdeckux dopmyn. MeTog0B nomyueHHs anredbpanyuecKux
(hpakTanoB HeckoabKO. OIHH W3 METO/IOB MPE/ICTABIACT cO00i MHOTOKPaTHBIN (MTEparnOHHBII)
pacuer ¢dyurmuu Zn+I1=f(Zn), tne Z — KOMIIEKCHOE 4HcIo, a f Hekas ¢yHkuusa. Pacuer
MaHHOH (DYHKIIMH TPOAOIIKASTCS /10 BBIMOJHEHHS OmNpeaeneHHoro yciaoBus. M korma 310
YCIIOBHE BBITIOJHHTCH — Ha JKPaH BBIBOAWATCH TOYKA. [Ipu 3TOM (hyHKIMA IS pa3HBIX TOYEK
KOMIUIEKCHOH TUIOCKOCTH MOMKET MMETh pa3HOE TOBEJACHHE: C TCYCHHEM BPEMEHH OHa MOKET
CTPEMHTbCS K OEeCKOHEYHOCTH, CTpeMHThCS K (); NMpUHMMATh HECKOIBLKO (DHKCHPOBAHHBIX
3HAYECHHH ¥ HE BBIXO/IMTH 34 UX MPEICIIbL.

[ToBenenne xaotuuno, Oe3 Kakux-nmuO0 TeHaeHuui. Takum oOpazoMm OBUIO MOIYYEHO
MHOKecTBO MannensOpora — Qpakran, onpenenéHHbIi, Kak MHOKecTBO Touek (C Ha
KOMILIEKCHOH miockocTH. benya MannensOpot nmpennoxkun Moaens (ppakrana, KOTopas cTajia
KJIACCHHYECKOH M 4HacTO HCMONIb3YeTCs /I JEMOHCTPAIlMH, KaK THIWYHOTO TPHMEpa CaMoro
dpakTana, Tak M IS JEMOHCTPAllMM KpacoTel (DpPaKTaloB, KOTOpas TakyKe MPHBIIEKAET

HEEJ’IE,I[DBETEHEﬁ, XYAOKHHKOB, ITPOCTO HHTCPCCYHOIIHXCA THOOEH.
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Puc. 13. Muoowcecmeo Manoeavopoma.



I'eomerpuueckne ppakTalibl

@pakTanel 3TOro Kiacca caMmble HarIsjJHble, [MOTOMY 4YTO B HHX Cpa3y BHIHA
caMonoa00HOCTE. B IByXMepHOM ciydae Takue (PpakTaisl MOMKHO MOMYYHTH, 337aB HEKOTOPYIO
JIOMaHyl0, Ha3bIBAEMYK) TEHEpaTopoM. 3a OJIMH IIar ajJropuTMa KaxkIbli W3 OTPE3KOB,
COCTABJIAINIMX JIOMAHYI), 3aMEHACTCS Ha JIOMaHVIO-reHepatop. B pesynsrare OecKoHEeYHOro
MOBTOPEHHUSA ITOH MpoLeaypsl (a, TOYHEE, MPH MepexoIe K mpeaeny) noayqaercsa ¢paktaibHas
kpuBad. [Ipu BHAMMON CHOKHOCTH MOJYYEHHOH KpHBOH, e€ o0mMi BHI 3aJaeTcs TOIBKO
topmoii reneparopa. [lpumepamu Takux KpuBbIX ciayxaT: kpuBas Koxa (cHexwmHka Koxa),

kpuBas Jleeu, kpuBasa MuHkoBckoro, kpusas [leano.

Puc. 14. Cnexcunxa Koxa.



Lévy's self-similar curve
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Puc. 15. Kpusas JleBu



Puc.15 KpruBasg MUHKOBCKOTO
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Puc.16 Kpusas Ilenno



CroxacTruyeckne ppaKTajibl

Tunuunelii npeacraBuTens gaHHOro kinacca ¢pakranoB "[lnazma". lng ee moctpoenus
BO3bMEM IMPSAMOYTOJIBHUK M sl KaxkJ0ro ero yrina onpeaenum upser. [lamee nHaxogum
LHEHTPAJIbHYI0 TOYKY MpPAMOYrOJIbHMKA M pacKpallMBaeM €€ B ILBET pPaBHBIH CpeaHeMy
apu(METHYECKOMY LIBETOB MO YIJIaM MPSAMOYTOJIbHUKA ILUTIOC HEKOTOpOe ciaydaiHoe yucio. Yem
Oonbure ciyuaiiHoe yucno — TeM Oonee "pBaHbM" Oyzaer pucyHok. Eciu MBI Teneps ckaxem,
YTO IBET TOYKH, 3TO BBICOTA HAJ YPOBHEM MOpsS — MOJYYHM BMECTO IUIa3Mbl — TOPHBIH

MaccuB. UMeHHO Ha Y TOM IMPUHIHIIC MOJCTIHPYHOTCA IOpPbI B OONBIIMHCTBE I[porpamMm.

Puc.17 ®pakran [Tnazma









Cnacuoo 3a enumanue!



