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JIABOPATOPHAS PABOTA Nel

BEKTOPHASI TPA®UKA. IOHATUE IPUMUTUBOB BEKTOPHOI
I'PA®UKU. JIMHUU BE3BE. BEKTOPHBIE OITEPAIIMH HA/J{
IMTPUMUTUBAMN

1.1. Ileab padoTbI

N3yuyenue npuMuTUBOB, ahPUHHBIX MpeoOpa3oBaHUil U MPeoOpa3oOBaHUN Haj
3aMKHYTBIMH OOBEKTaMHU BEKTOPHOW TpauKh Ha NpUMEpPE IMOCTPOCHHUS uepTexa
KOHCTPYKIMU C TOMOUIBIO MpUKIIagHoro nakera nporpamm Core]lDRAW.

1.2. TeopeTu4yeckue cBeieHUs

BexkTopHasi rpapuka — 3TO UCIOJIB30BAHUE T'€OMETPUUYECKUX NPUMUTHUBOB,
TaKuX, KaK TOYKH, JIMHUU, CIUIAWHBI W MHOTOYTOJIbHWKH, I TPEACTABICHMUS
M300paKEeHU B KOMIIBIOTEPHOU rpaduke.

BekropHas rpaduka ommuceiBaeT M300paKeHHUE C MOMOIIBI0 MAaTEeMAaTHYCCKUX
dbopmyn. OCHOBHOE MPEUMYIIIECTBO BEKTOPHOU TpadMKH COCTOMT B TOM, YTO TPH
M3MEHEHUH MaciTabda u300pakeHusi OHO HE TEPSAET CBOETO KauecTBa, YTO MOKAa3aHO
Ha puc. 1.1. Orcroma cienyer u emie OAHO NPEUMYILIECTBO — IPU HW3MEHEHUH
pa3MepoB U300pakeHUsI HEe U3MEHsIETCsl pa3Mep (aiina.

a 3] B

Puc. 1.1. OTnnume pacTpoBoii OT BEKTOPHOU IpadUuKu py U3MEHEHUU
pa3mMepoB OOBEKTOB:
a — MICXO/IHOE BEKTOPHOE U300pakeHue; O — MIUTFOCTpaLUs, YBEITUUYECHHAs
B 8 pa3 Kak BEKTOPHOE N300paK€HHE; B — WILTIOCTPALIMS, YBEJIMUEHHAs! B 8 pa3 Kak
pacTpoBoe n300pakeHue

OcHOBHOE OTIIMYME BEKTOPHOW TpaduKkh OT pPACTPOBOM — B MPUHIIUIE
XpaHeHus n3o0paxxeHus. BektopHas rpaduka onuchiBaeT U300pa)k€HUE C TOMOIIBIO
MateMmatndeckux (popmyi. [lo cBoelt cyTu nmroboe m300pakeHNE MOKHO Pa3IOKHTh
Ha MHOKECTBO MPOCTHIX 0OBEKTOB, TAKHX, KAK KOHTYPHI, TpapUIeCKue TPUMHUTHBEI
u T.4. JItoOo# Takol mpocToil 0OBEKT COCTOMT U3 KOHTypa (Ha puc. 1.2 nzolOpaxeH
YEPHBIM IIBETOM) U 3QJIUBKH (CEPBIN 1IBET).
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Puc. 1.2. IIpocToil 00beKT BEKTOPHOM rpaduku

OCHOBHOE MPEUMYUIECTBO BEKTOPHOW TIpauKu COCTOMT B TOM, YTO MpHU
M3MEHEHUH MacliTada n300pakeHusl ocIeHEE He TepsIieT CBoero kayectBa. Orcrona
clelyeT U JPYroil BBIBOJ — MPU U3MEHEHUH pa3MepoB M300paKEHUsI HE U3MEHSETCA
pasmep (aitia. Beap ¢dopmysibl, onuchiBalomue H300paXKeHUE, OCTAIOTCS TE Ke,
MEHSIETCSI TOJIbKO KO3 PHUIMEHT nponopuuoHaibHOocTU. C Ipyroil CTOPOHBI, TaKOH
crocod xpaHeHus UH(pOpMalMU UMEET U CBOU HexocTatku. Hampumep, eciau nenatb
OUYEHb CIJIOKHYI0 F'€OMETPUYECKYI0 (purypy (0COOEHHO €ciau UX MHOIO), TO pa3Mmep
«BEKTOpPHOTO» (haiiia MOXKeT ObITh TOpa3fo OOJIbIIE, YeM €ro «PacTPOBBINY) aHAIOT
U3-3a CIOKHOCTU (POPMYJI, OMMCHIBAIOIINX TAKOE U300paKEHHE.

N3 Bcero BBIIECKA3aHHOTO MOXKHO CJI€JaTh BBIBOJ, YTO BEKTOPHYIO Ipaduky
clenyeT IPUMEHSTh Uil U300pa)KeHuM, HE UMEIOIIUX OOJBUIOr0 YMcia LBETOBBIX
TOHOB, IMOJYTOHOB M OTTEHKOB. Hampumep, st opopmiieHHs] TEKCTOB, CO3/IaHUS
JIOTOTHUIOB H T.II.

CrpykTypy 1000i1 BEKTOPHON WIUIIOCTPALIMM MOKHO MPEIACTaBUTh B BHJIE
UepapXuvecKkoro jaepera. B Takoil cxemMe cama WIUIIOCTpalvs 3aHUMAET BEPXHUM
YPOBEHb, & €€ COCTAaBHbIC YACTH 3aHHMMAIOT Oojiee HM3KHE YPOBHH uepapxuu. Jlis
3HAKOMCTBA C OCHOBHBIMU 3JIEMEHTAMU BEKTOPHOTO M300PaKEHUsI OTKPOEM B OJHOM
U3 BEKTOPHBIX PEJAKTOPOB JIIOOYI0 BEKTOPHYIO MJUIIOCTPALMIO M BBIACIUM €€
COCTaBHBIE YaCTH, MIOCIIEIOBATENBHO CITyCKasCh C BEPUIMHBI IE€PEBA HA €0 HIKHHE
BETBU.

Camblii BEpXHUU HEPAPXUUYECKUM YPOBEHb 3aHUMAET CaMa WILIIOCTpanus,
00BEUHSAIOAs B CBOEM COCTABE OOBEKTHI, y3JIbl, JUHUH, 3aIUBKU. Clemyromuii
YPOBEHb UEPAPXUU — OOBEKTHI, IPEACTABIIAIOINE COOON pa3sHOOOPAa3HbIE BEKTOPHBIE
dbopmbl. B GONBIIMHCTBE PEIAKTOPOB ISl UX OTOOpa)KeHUs HEOOXOAMMO BHIOPATH
pexuM npocmotpa B Bujie kapkaca. Hanpumep, B Corel DRAW miig nepexona B 3T0T
PEXUM MPOCMOTpa HaJo BbIOpaTh kKoManay View —Wireframe (Bun — Kapkac); B
nporpamme Illustrator — View — Outline; mst Freehand — View — Keyline View.

Crnenyromuii ypoBeHb HEPAPXUU COCTABIISIOT CErMEHTBI, KOTOPBIE BBIMOIHSIIOT
(GYHKIIMY KUPIUIUKOB, UCIOIB3YEMBIX ISl TIOCTPOSHUSI KOHTYPOB (KaXIblii KOHTYP
MOKET COCTOATh U3 OJIHOTO WJIM HECKOJBKHMX CErMEHTOB). Hauano u KoHel Kaxaoro
CEerMeHTa Ha3bIBAIOT y3JaMH, WK OMOPHBIMH TOYKAMHU, TTOCKOJIBKY OHU (DUKCHPYIOT
MOJIOKEHUE CETMEHTA, «IIPUBSI3bIBASH) €r0 K OINPEACICHHON MO3UIIMU B KOHTYPE.

KontypoM HazpiBaeTcsi mro0as TreoMeTpuueckass Qurypa, co3gaHHas C
IOMOIIbIO PHUCYIOIIUX MHCTPYMEHTOB BEKTOPHOW MpOrpamMMmbl U MPEICTABIISAIOIIAS
co0o¥ ouepTaHus TOTO WM UHOTO TpaduuecKoro 0ObEKTa.

TunuuHplMM  NpUMEpaMU  KOHTYpPOB  MOTYT  CIYXKUTb  OKPY>KHOCTb,
OpSIMOYTOJIBHUK WM ApyTUe Trpapuueckue 3JIEMEHTBhl CI0KHOTO H300paKeHUs

5



(B TOM 4YHMClIE U CErMEHT KPUBOHW JIMHUMU). 3aMKHYTBIA KOHTYp — 3TO 3aMKHYyTas
KpuBasg, y KOTOpPOM HayajibHasg M KOHEYHAas TOYKM CoOBManamT. IIpumepom
3aMKHYTOI'O KOHTYpa SIBJIIIETCS OKPYKHOCTb. B HEKOTOpBIX peaakTopax 3aMKHYTBIN
KOHTYp Ha3biBaloT (Gurypoil. OTKpBITBIA KOHTYP HMEET YETKO OO03HayeHHbIE
KOHILIEBbIE TOYKHA. CHHycOMJanpHas JHUHUSA, HAOpUMEpP, SBIIETCS OTKPBITHIM
KOHTYPOM.

B ocHoBe BekTOpHOI rpaguku jexaT MaTeMaTHYECKHUE IIPEICTABICHUS O
cBoOiicTBax reomerpuyeckux ¢uryp. Kak ObplI0 cKa3zaHO BbIIIE, MPOCTEHIINM
00BEKTOM (IIPUMHUTHBOM) BEKTOPHOM rpaduku siBisercsa auHus. [loaToMy B ocHOBe
BEKTOPHOM TpauKH JISKUT MAaTEMATUYECKOE MIPEICTABICHUE JIMHUM.

TunuyHpIMU IPUMHUTUBHBIMU OOBEKTAMHU BEKTOPHOM rpadUKH SIBISFOTCS:
— TOYKHU;
— IIPSIMBIE U JIOMaHBbIE JINHUY;
— MHOT'OYT'OJIbHUKH;
— OKPY>KHOCTH U JJUINIICHI;
— KpuBbl€ besbe;
— TEKCT.
OtoT cnucok HenosnoH. Ecte pa3ubie Tunbl KpuBbix (Catmull-Rom crnaiinsi,
NURBS u T.71.), KOTOpble UCTONB3YIOTCS B Pa3IMUHBIX MPUIOKEHHUSIX. PaccMoTpum
HEKOTOPBIE U3 ITUX IPUMHUTHUBOB.

Touka

Toyka Ha TJIOCKOCTH 3aJaeTcsl JABYMS 4dMciaMu (X, y), ONPEACISIONIMMU €€
MOJIO’)KEHMUE OTHOCUTEIRHO HaYalla KOOPIUHAT.

Ilpamasa nunun

W3BecTHO, uTO Ui 3a7aHUs OPSAMOM JMHUM JOCTAaTOYHO JIBYX IapaMeTpoB.
OObryHO TpaduK MPSAMOM JHMHUM ONUCHIBACTCS ypaBHeHHWEM )y = kx + b. 3Has
napameTpbl k U b, Bceraa MOKHO HapUCOBaTh OECKOHEUYHYIO NPSIMYIO JMHHUIO B
U3BECTHOM cHCTEMe KOOP/MHAT.

OmpezoK npﬂmoﬁ, JIOMAHAA IUHUA U MHO020)20/1TbHUK

JIna 3apmaHus OTpe3Ka MNpsAMOM HAI0 3HATh €HI€ HECKOJBKO IapaMeTpOB,
HanpuMmep KOOpAMHATHL X/ W X2 Hayaja M KOHIIA OTpe3Ka, MO3TOMY I ONMUCAHUS
OTpe3Ka MpsIMOM JTMHUK HEOOXOAMMBbI YeThIpe MmapaMerpa. JIoMaHyto JTMHUI0 MOKHO
NpPEJICTaBUTh B BHUJE OTPE3KOB MPSMbIX. MHOTOYroJbHUK MPEACTABIsET COOOM
3aMKHYTYIO JIOMAHYIO JINHUIO.

OKpyscnocms u dnaunc

OKpY’>KHOCTH, 3JUIUICHI, Mapadobl, TUIEPOOIbl U JIPYrue JIMHUU, YPaBHEHUS
KOTOPBIX HE COJEpXKAaT CTEIECHEW BBIIIE BTOPOM, OTHOCATCA K KPUBBIM BTOPOTO
nopsaka. I[lpsmble JMHMM — 3TO YaCTHBIM Cily4all KpPUBBIX BTOPOTO IOPSAKA.



OTiMyaroTcst KpUBbIE BTOPOTO MOPSAKA TEM, YTO HE UMEIOT Touek nepernda. Camas
oOr1ast popmysa KpHBOW BTOPOTO MOPSAKA MOXKET BBITIIAACTH, HATPUMEp, KaK

x2+ay?+axy+ax+a,y+as=0. (1.1)

Kak BUIHO, MSATH mapaMeTpoB BIIOJIHE JOCTATOYHO JJIsl OMMCAHUSI OECKOHEYHOM
KpUBOM BTOpOro mnopsxaka. [ 3anmcu OTpe3ka KpHUBOM BTOPOrO MOpsAIKa
HEoOX0MMO Ha JABa napamerpa Oosapmie. Ui 3agaHus OTpe3Ka KPUBOW TPETHErO
NOPSIAKA HAJI0 KOJMYECTBO NTAPAMETPOB YBEIINYUTH €II€ HA TPH.

Kpueaa be3ve

Kpusas besbe — 310 napameTrpuueckasi KpuBas, 3aJlaBaeMasi BbIpaK€HUEM

n
B(t)y= B -b,(1), 0<t<l, (12)
i=0
rie  P;  — (QyHKIHS KOMIIOHCHT BEKTOPOB OMOPHBIX BEPIINH;
b; ,(f) — Ga3ucHsle GyHKIMN KpUBOi besbe;
t — PacCTOSHHE MEXIy TOYKAMH, HAa3bIBacMble TaKXKe ITOJHHOMAMH

bepnmreiina.
I'paduuecku kpuBas be3ne mokazana Ha puc. 1.3.

Mapkep ynpasnstoLwiem
NNHUN

-~

Ynpasnsawowas
NUHMSA

Puc. 1.3. Kpusas besse

CymectByet 3 BuJa KpUBbIX besbe:
— JIMHCWHBIC;

— KBaJIpaTHBIC;

— KyOuyeckue.



Jluneiinvie kpuswvie bezve

IIpu n = 1 kpuBas npexacrabisieT cOO0H OTPE30K MPSAMOM JTMHUH, @ OIIOPHBIE
TOYKU Py ¥ P; ONIpeAeIaroT ero Ha4ajlo U KOHell.
[TapameTp ¢ B (hyHKIMH, ONMHMCHIBAIONICH JTHMHEHHBINA Ciiydail KpuBou besbe,

ompeneNseT, Tie UMEHHO Ha paccTtosiHuu oT Py no P; naxomutcs B(¢). Hanpumep,
npu ¢t = 0,25 3HaueHue GyHKIMU B(f) COOTBETCTBYET YETBEPTH PACCTOSHUS MEKIY

toukamu Py u P;. Ilapamertp ¢t usmensiercs ot 0 no 1, a B(f) onuchiBaeT OTPE30K
npsSIMON MEXy Toukamu Py u P;, 4To U 11oka3aHo Ha puc. 1.4.

P

Po
=0

Puc. 1.4. [Ipumep nocTpoeHus TUHEHON KpuBOi besbe

Keaopammuwie kpuevie besve

JInst mocTpoeHuss KBAaApaTHOM KpuBoW be3be, mokazaHHoW Ha puc. 1.5,
TpeOyeTcsl BBIICICHUE ABYX MPOMEXYTOUHBIX Touek () u (; U3 YyCIOBUS, YTOOBI
napamertp ¢ u3mensuics ot 0 go 1:

— touka Q) u3mMeHsiercsa ot Py 10 P; 1 ONUCHIBAET JUHENHYI0 KpUBYIO besbe;
— Touka Q; u3MeHsiercs ot P; 10 P, 1 TakKe ONUCHIBAET JIMHENHYIO KpUBYIO besbe;
—touka B uamensercs ot Oy 10 Q; 1 ONKCHIBAET KBAIPATHYIO KpUBYIO besbe.

Po =025

Puc. 1.5. Tlpumep noctpoeHust KBaipaTHBIX KPUBBIX be3be



Kpuevie besve evicutux nopaokos

Jl7is oCTpOeHUsT KPHUBBIX BBICHIMX TMOPSAKOB COOTBETCTBEHHO TpeOyercs u
0O0JbIIe MPOMEXYTOUHBIX TOYeK. Jljisi KyOMuecKoil KpUBOM 3TO MPOMEKYTOUYHBIE
Touku (), O; u (), ONUCHIBAIOIINE JIMHEHHBIC KPUBBIE, a TaKke TOUYKU Ry u Ry,
KOTOpBIE ONMCHIBAIOT KBaaparHble Kpusbie. [locTtpoeHne kpuBoi besbe BbICIINX
HOPSAKOB rpauuecKy 1oKa3aHo Ha puc. 1.6.

Puc. 1.6. IIpumep noctpoennst KpuBbIX be3be BBICIINX MTOPSAKOB

Ilpumenenue kpuevix beszve ¢ Komnvromepnoil cpaguxe

bnaromapss mpocTtoTe 3agaHWs W BO3MOXKHOCTH YAOOHO MaHUIYJIHPOBATH
¢dbopmoii kpuBble be3be HalUIM MKUPOKOE MPUMEHEHHE B KOMIIBIOTEPHO rpaduke ass
MOJICTUPOBaHUS TNAaAKuX JUHUNA. [1OCKONBKY KpuBas TOJHOCTBIO OIpPEAeNeTCs
CBOECH BBIMYKJIOW OOOJOYKOW U3 OIMNOPHBIX TOYEK, I[IOCJIEIHUE MOTYT OBITh
OTOOpPaKEHBI M UCIIOIB30BAHBI JIJISl HATJISAHOTO yrpaBieHus Ggopmoit nunuu. Kpome
Toro, aduHHBIC TpeoOpa3oBaHus KPUBOU (TIEpEeHOC, MacIlITAOUPOBAHKE, BPAIICHUE)
TaK)Xe JIETKO MOTYT OBITh OCYIIECTBJICHBI MyTEM MPUMEHEHUS TpaHChOpMaIHil K
OTIOPHBIM TOYKaM. Hanuuue BBITYKII0M 000J0YKH 3HAYUTEILHO OOJIer4aeT 3a7ady o
TOUKax IepeceyeHns KpuBbIX be3pe: eciin He nepecekaroTcs BhITYKIbIE 000JI0YKH, TO
HE MEePECEKAIOTCS U CaMH KPUBBIE.

Haubonbiee 3Hauenne nMerotr kyOndeckue kpusble besbe. Kpusbie BoicImx
MOPSIKOB TIpH  00paboTke TpeOyroT Oosbmero oOhEMa BBIUACIACHUN H IS
NPAaKTHUECKUX IENed MCIONB3YIOTCS pexe. [ MoCTpoeHus CIOXKHBIX 1Mo (opme
JVHUHA OTAETbHBbIe KpuBble be3be MOTyT OBITH MOCIIEIOBATEIFHO COSAMHEHBI IPYT C
npyroM B cmuiaiiH beswe. Jljist Toro 4toObl 00€CHeYuTh TIAJAKOCTh JUHUU B MECTE
COCIMHEHMS JIBYX KpPUBBIX, CMEXKHBIC OIOPHBbIE TOYKH OOEUX KPUBBIX JOJKHBI
JeXaTh HA OJHOM JIMHUU.

Texcm

B xommnbrotepubix mipudrax, takux kak TrueType, Times New Roman u
Ipyrue, Kaxaas OykBa co3naércs u3 KpuBbix besbe.



BeKmoprze onepauuu, npumMeHnsaemble K npumumueam

BekTopHbie Tpaduueckue pemakTOpbl TUIUYHO TO3BOJISIOT — BpaIiarth,
nepeMeIiarh, OTpaxaTh, PacCTATHBAaTh, CKAIIUBATh, BHITIOJHATH OCHOBHBIE apUHHBIC
npeoOpa3oBaHus Haa OO0BEKTaMHU, KOMOMHHPOBATh W TPYNIHPOBATH NMPUMUTHUBHI B
0oJiee CII0XKHBIE OOBEKTHI.

Bonee cioxHbie MpeoOpa3oBaHus BKIIOYAIOT OYyJIEBbI ONEPAUU Ha 3aMKHYTHIX
durypax: oObeqUHEHHE, OMOJIHEHHE, MepeceueHrue W T. 1. BekTopHas rpaduka
ujeaqbHa JUIS TPOCTBIX WM COCTAaBHBIX PHCYHKOB, KOTOpBIE JIOJDKHBI OBITH
anmapaTHO-HE3aBHCUMBIMH WM HE HYXJaTbcs B ¢oropeanusme. Hampumep,
PostScript u PDF ucnons3yroT Mojiens BEKTOPHOM rpa UK.

Onepavyus «I pynnupoexa 00vexmoe»

Onepamus «I'pynnupoBka OOBEKTOB» COCTOMT B OOBEIMHEHHHM [IBYX WIH
O6onee 00BEKTOB (KOHTYpOB) B onHy rpymmy. C MOIXy4eHHBIM TakuM OO0pa3oM,
CTPYNIIUPOBAHHBIM OOBEKTOM, MOXHO 00Opamarbcs Kak ¢ eAuHbIM 00BbeKkTOM. Ero
MOXXHO N€peMelllaTh, NOBOPAYMBATh, PACTATMBATH W BBINOJIHATH MHOTHE ApYrue
ornepauuu 0€3 MCKaKEHHS] B3aUMHOTO PACIOJIOKEHUS U NPOMOPLMM, BXOIAIIUX B
HEro 0ObEKTOB.

s peanuzanuu ganHoi omnepanuu B CorelDRAW mpeaycmoTrpena komanaa
Arrange — Group (Pacnonoxenue — CrpynnupoBats). [IpeaBaputensHo nepen ee
IIPUMEHEHUEM CJIEAYET BBIICIUTH BCE 0OBEKThI, KOTOPbIE HEOOXOANUMO OOBEIUHUTD B
rpymnmy, ¢ noMmouiplo uHcTpyMenta Pick (Ykazarenb). DTO OCyLIECTBISIOT MyTeEM
MNPOTSATUBAHUS C  TOMOILIBIO MBI  MPSMOYIOJbHOW  paMKUA  BBIJICIICHHUS,
3aXBaTHIBAIOIIEH BCE TPYNIUPYEMBbIE OOBEKTHI.

Kaxnplii snemeHTapHblii 00bEKT, CIPYNIIMPOBAHHBIA B PE3yJibTare MPUMEHEHUS
9TOM omepalyu, COXpaHseT CBOM CBOMCTBA. lloaTomMy mnpum HEoOXOAMMOCTH Bcerna
MOYXHO BBITIOJIHUTh OOpaTHYIO OIEpali0 — pa3rpynmnupoBaTh TPYIIy OOBEKTOB
komanon Arrange — Ungroup (Pacnionoxxenne — PasrpynmupoBaths) 1100 ¢ ITOMOIIIBIO
«ropstunx KinaBui Ctrl+U u pabotaTh ¢ KaXIpIM MPOCTHIM OOBEKTOM UHIUBUIYATBHO.

[Ipu peanuszanuu onepanuu IpyHNIIMPOBKA MOYKHO HCIIOJIb30BaTh HECKOJIBKO
YpOBHEH TPyNmHUPOBKU. B 3TOM cimydyae pasrpynmupoBka OOBEKTOB MPOUCXOAWT B
00paTHOM MOPSAKE C COXPAaHEHUEM UEPAPXUU TPYIITUPOBKHU.

Onepayuu «Obdveounenue gopm 00veKmos»

[Tong O6benunenneM ¢opm 00beKTOB (Shaping) moapazyMeBarOTCsl onepanuu
MO CO3JaHUI0 HOBBIX OOBEKTOB B pE3yJIbTATE OINPEACIECHHOr0 B3aWMOJEHUCTBUSA
UCXOJHBIX. B COBpPEMEHHBIX BEKTOPHBIX pEAAKTOpax IMPeayCMOTPEHbl PAa3IUYHBIC
BapHaHThl 00beMHEHMsI 00BEKTOB. Hanbonee pacnpocTpaHeHHBIMHA U3 HUX SBIISIOTCS
TPU TPOIEAYPHI, IPUHIIUAI JIEHCTBUS KOTOPHIX OCHOBAH HAa MCIIOJIb30BAHUU 0a30BBIX
noruueckux onepanuit MJIN, U, UI-HE. PaccmoTpuM ocoOeHHOCTH X peanu3aliuy Ha
npumepe penakropa CorelDRAW. B CorelDRAW mnpegycMoTpeHsl Tpu THIIA
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omepanuii Mo o0beaAMHEHNIO0 00heKTOB: causinue (weld) (puc. 1.7, a), uckiioueHue
(trim) (puc. 1.7, 6) u nepeceuenue (intersection) (puc. 1.7, B).

[TepeuncieHHble KOMAaHIBI PACIOJIOKEHBI B TOIMEHIO, I OTOOPaKCHUS
KOTOpPOro HeoOXoauMo BbIOpaTh KOMaHIy Arrange — Shaping (Pacmonoxxenne —
DopMHpPOBAHUE):

—causnue (weld) — osro omepamus 1o (GOPMHUPOBAHUIO U3 HECKOIBKUX
00BEKTOB OJIHOTO, 00JIACTh KOTOPOTO OyJIET COBMaaaTh C 0OJACTHIO PACIIOIOKECHUS
UCXOJHBIX 00BEKTOB. [locIie ee BBHITOTHEHNS B PE3YIbTUPYIOMINNA KOHTYP BXOJISAT BCE
00J1aCT HUKHETO M BEpXHEro KoHTypa (Jiornueckas onepauus WUJIN). Ilpuuem nox
00J1aCTBI0O HOBOTO KOHTYpa (00BEKTa) MOHUMAETCS 9acTh IMIOCKOCTH, OTPAHINYCHHAS
PE3YIBTUPYIOIIUM KOHTYPOM U PACIONIOKCHHAS BHYTPH 3TOTO KOHTYPA;

ched sbs
K K

Puc. 1.7. IIpumepsl onepauuii:

a — cnusaue (weld); 6 — uckmrouenue (trim); B — nepeceuenue (intersection)

— HCKJI0YeHHne (trim) — 3/ech pe3yJbTUPYIONIMI KOHTYP COCTOMT M3 YacTH
HIDKHET0 oOBbeKkTa, He mepecekatomiericss ¢ BepxHuM (omeparus HE). lelictBue
KOMaHJpl Trim BoO MHOTOM MOJ00HO paboTe (POpMBI A BHIKpAUBAHUS TEUYCHbS U3
packaraHHoro Jsmcta Tecta. KomaHma ynanseT Te 4YacTd OOBEKTa, KOTOpbIE
NEPEKPBIBAIOTCSA C IPYTUMU;

— nepecevyenme (intersection) — B pe3yJIbTUPYIOUIMN KOHTYpP BXOJSAT TOJIBKO
nepecekaromuecs (00mue) 00IacT 00BEKTOB. ITO aHAIOT JIOTHUECKOU oneparuu M.

[Tonydennsiii 00bEKT (KOHTYpP) CO3/1a€TCSl MYTEM HCHOJb30BAHUSI OJHON HIIH
HECKOJIBKUX orepauuid nmo o0paborke ¢opm 00bekTOB. B pesynbrate Takoii
omnepaldd M3 HECKOJBbKUX OOBEKTOB IOIY4YaeTCsl HOBBIA OOBEKT, O0IaJaroIIuii
CBOMCTBaMH CaMOT'0 BEPXHETO M3 MCXOJHBIX OOBEKTOB, YUACTBYIOUIUX B ONEPALIMH.
[ToaToMy B OTJIIMYME OT PACCMOTPEHHOW paHee Olepaluuy TPYNINUPOBKH 371€Ch
CBOMCTBA COCTABJISIIOUIUX OOBEKTOB TEPAIOTCS.
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Onepayus «Komounuposanue 00vexmoes»

KomOuHMpoBaHueM Ha3bIBaeTCs ONeEpalus M0 CO3AAHUI0 OJTHOIO 00OBEKTa U3
HECKOJIbKHUX, KOTOPBII 001a/1aeT CAeAYIOIUMH TPEMS CBOMCTBAMM:

— U3 O00BEKTa YHNAIAITCA T€ O00JacTH, B KOTOPBIX YETHOE KOJUYECTBO
UCXO/JHBIX 0OBEKTOB HAKJIaAbIBAIOCh APYT HA JIpYra;

— 0OBEKT JOMyCKAaeT PelaKTUPOBaHHE CBOEH (POPMBI C MOMOIIBIO KOHTYPOB
HCXOJHBIX 00BEKTOB, KOTOPBIE IIPU ITOM COXPAHSIIOTCS;

—1IBET 00bEKTa OyJEeT COBNAAATh C ILIBETOM CAaMOI'0 HU)KHETO HCXOJHOIO
00BEKTA.

[Ipy 3>TOM CKOMOMHUpPOBAaHHBIE OOBEKTHI MMEIOT pa3jIMYHble KOHTYPBI, HO
OJIMHAKOBBIE CBOMCTBA (LIBET KOHTYPA, 3AJIMBKH, TOJIIMHA KOHTYpA).

Hannas onepanust BbInoiHseTcs ¢ nomompo Komanael Arrange—Combine
(Pacmonoxutb— CxomMOuHMpOBaTh). Pasnuume  BBIIETIPUBEACHHBIX — ONEpALUN
rpaduyecku npeacTaBieHo Ha puc 1.8.

ap

a 0 B

Puc. 1.8. I[Ipumep onepanmii:
a — ciausiHue; 0 — KOMOMHUPOBAHUE; B — IPYIITUPOBKA

Jlocmouncmea u Hedocmamku 6eKmMoOpPHOU 2paghurku

OCHOBHBIE IOCTOMHCTBA BEKTOPHOU rpapuKu:

— CYLIECTBYET BO3MO>XHOCTh HEOTPAHUYEHHOTO MacIITaOupOBaHUS
n300pakeHuss 0e3 MOTepH KAdyecTBa W MPAKTHUYECKH O€3 YBEIUYECHUS pPa3MEepoB
UCXOAHOrO (haiina;

— u300pakeHHe B BEKTOPHOH TpaduKe 3HAUYUTENBHO JIETYE PENAKTHPOBATH,
MOCKOJIbKY TOTOBOE M300paKEHNE HE SIBISIETCS «IJIOCKOW» KapTUHKON M3 MUKCEIOB,
a COCTaBJICHO U3 OOBEKTOB, KOTOPBbIE MOTYT HAaKIAJbIBaThCA IPYr Ha Jpyra,
IEPEKPBIBATHCS, OCTABASIChb B TO K€ BPEMsI COBEPLUIEHHO HE3aBUCUMBIMU APYT OT
ApyTa,

— BEKTOPHBIM IIPOIpaMMaM CBOWCTBEHHA BBICOKAasi TOYHOCTb PHUCOBaHUsA (0
COTOM JI0JIM MUKPOHA);

— Tnpeobpa3oBaHUE BEKTOPHOIO H300paKEHUS B PACTPOBOE BBINNOJIHAETCA
MPAKTUYECKU aBTOMATHYECKU HE TOJBKO C MOMOIIBIO IpaUIECKUX peAakTOPOB, HO U
oydepa oomena Windows.
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OnHako y BEKTOPHOU rpaKu €CTh HEAOCTATKH:

— MPAKTUYECKH HEBO3MOXKHO OCYIIECTBUTh OKCHOPT H300paKEHUS U3
pactpoBoro (opmara B BEKTOPHBI;

— BEKTOPHBIA  TIPUHIIMI ~ ONHCAHWS  HW300pKEHUS  HE  IO3BOJISICT
aBTOMAaTHU3UPOBAaTh BBOJ Tpaduyeckoil mHGOpMaAIMU, KaK ATO JAeJaeT CKaHep A
pacTpoBoi rpaduku;

— B BEKTOPHOU rpaduike HEBO3MOXXHO NMPUMEHEHHE OOIIUPHON OMOIMOTEKH
s dexToB (PUIBTPOB), UCTIOIB3YEMBIX MPU PAOOTE C PACTPOBBIMU U300PAKESHUSIMHU.

1.3. IlopsiioK BBINMOJHEHUS PA0OTHI

1. U3y4nuTh TEOPETHUUECKYIO YacTh paOOTHI.

2. 3arpy3uts Ha [IDBM mporpammy CorelDRAW.

3. 3amyctuth (aiin ¢ ykazaHuSIMH K JabopatopHoil pabore Nel, u3yduTh
JaHHBIE YKa3aHUS U MOPSIIO0K BBITIOTHEHHS TaO0OpaTOPHOU padOoTHI.

4. BBINOTHUTH JCHCTBHS, MPEICTAaBICHHBIE B YKa3aHUAX K JabOpaTopHOi
pabore.

5. UccnenoBars omepauun  «I'pynnupoBka 00bekTOB», «O0paboTka (opm
00bEeKTOBY, «KoMOMHUpOBaHHE 0OOBEKTOBY» BEKTOPHOU IrpaduKu.

6. Pe3ynbraThl paboThl B BUjIe Tpaduueckux n300pakeHuil BCTAaBUTh B OTYET.

7. OGOpMHUTH OTYET U 3aLTUTUTH PabOTYy.

1.4. Conep:xanue oTyera

1. Ilens paGoThl.

2. Onmcanne  TOpSAKAa  BBIIOJIHEHHWS ~ pabOThI € TPHUBEACHUEM
3aKJTIOYUTENIBHBIX ~ M300pPKECHHM, TIONYYCHHBIX B  PE3yJbTaTe  BBITIOJHCHUS
1abopaTopHOI PabOTHI.

3. BrIBojbI O pabdore.

1.5. KoHTpO/IBHBIE BONIPOCHI

UYro npexacrasiisger co0oii BeKTopHas rpaduka?
Kaxkue npeumyiiiectBa BEeKTOpHOU rpaduky nepes pacTpoBoi?
Kakue npuMuTHUBBI BEKTOPHOU rpauKu Bbl 3HAETE?
Kax onucpiBaroTCsi MPUMUTUBEI B BEKTOPHOM rpaduke?
Urto takoe kpuas be3be?
Kakue Buanl KpuBbix be3be Bbl 3HaeTe?
Kaxoe npumenenne kpuBbie besbe HaXoaSIT B BEKTOpHOM rpaduke?
OnummTe alropuTMbl NOCTPOEHUS KPUBBIX be3be paznnyHbIX NOPSAIKOB.
. Kakue oneparun «O6pabotku popm 0O0bEKTOB» BbI 3HaETE?
10 HazoBuTe ocHOBHBIE pazmuuusi omnepauuii «['pynmupoBka OOBEKTOBY,
«O0bpadoTka popMm 00BekTOBY» U «KOoMOMHUpPOBaHNE 0OHEKTOB.

VN U R W~
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JlaGopaTopHnasi paGora Ne2

BEKTOPHAS I'PA®PUKA. U3YYEHUE BEKTOPHBIX U PACTPOBBIX
3®DPEKTOB B BEKTOPHOU N'PA®UKE

2.1. Heas padoTsl

N3yyeHue OCHOBHBIX BEKTOPHBIX M PaCTPOBBIX 3(PGHEKTOB Ha 0O0BEKTaX
BEKTOPHOW rpaduku Ha TpUMEpe MoJenupoBanus uzaenus POA ¢ momomisbio
npukiaagHoro makera nporpamm CorelDRAW.

2.2. TeopeTnueckue cBeeHUs

B nporpammax BEeKTOpHOU rpauku K OOBEKTYy MOKHO IPHUMEHHUTH JIBa BUAA
3¢ (HEeKTOB: BeKTOPHbIE U PACTPOBbBIE.

Bexmopuuie r¢pghexmot

[Iporpamma CorelDRAW mipeacTaBiisieT mojib30BaTeli0 MHUPOKUE BO3MOKHOCTH
M0 CO3JIAaHUIO XYJI0KeCTBEHHBIX 3(pPeKToB B 00beKTax BeKTOpHOU rpaduku. Beero
Takux d3pHEKTOB JECATh:

—nepexon (blend);

— KOHTYp (contour);

— uckaxxenue (distortion);

— obosouka (envelope);

— BeIIaBIBaHue (extrude);

— teHb (drop shadow);

— MHTEPAaKTUBHAs MPO3pavHOCTh (interactive transparancy);
— nun3a (lens);

— mepcreKkTuBa (perspective);

— ¢urypHas obpeska (power clip).

Bce onu, kpome addexra «MHTEpaKTUBHAS TPO3PAUYHOCTHY, (POPMUPYIOTCS C
MOMOIIBI0 COOTBETCTBYIOIMMX KoMaHa MeHio Effects (DddexTol), a mepBrie cemb —
TaKk)Ke U UHTCPAKTUBHBIMU PaO0OUYMMHU WHCTPYMEHTAMH, PACTIOJOKEHHBIMU B IECATOM
siueiike 0JI0Ka MHCTPYMEHTOB IIPOTPaAMMBI.

Cnegyer OTMETHTh, YTO B OTIWYHE OT PACTPOBBIX S(PPEKTOB BEKTOPHBIC
b (EeKTh TPUMEHSIOTCI K OOBEKTYy BEKTOPHOW TpaduKu HEMOCPEICTBEHHO 0e3
KaKuX-JTM00 MpeBapuTENIbHBIX TpeoOpa3zoBanuii 00bekTa. Ha manenu nHCTpyMEHTOB
(puc. 2.1) mpencraBiieHbl UHTEpaKTUBHBIE d(D(PEKThI, T.€. Takue >PGhEeKThl, CBONCTBA
KOTOPBIX MOXKHO HW3MEHSATH B PEAIBHOM BPEMEHH C IOMOIIBIO CIIEeIHAIBLHBIX
MTOJI3YHKOB M CETOK.
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Puc. 2.1. Mento «uTepaktuBHbie 3G (HEKTh» HA MaHEIH HHCTPYMEHTOB

Mento «9PheKTh» COAEPKUT CIASAYIOMNE KOMAHIbI:

—adjust (HacTpoiika 1BeTa) — COAECPKUT HAOOP KOMaHJ JJIsi KOPPEKTUPOBKHU
OKpacKu BbIZICNICHHOTO 00bekTa. Cro/la BXOAST TakMe KOMAaH[bI, KaK YJIy4IICHHE
KOHTpAacCTa, TOHOBbIE KPUBBIE, aBTOMATUYECKAsI HACTPOIIKA 1IBETA U T.1.;

— transform (mpeoOpazoBanue). [lox Tpanchopmarmelr BEKTOPHOTO OOBEKTA
MOHUMAETCS M3MEHEHHE ero (OopMbl WM OPUEHTAIMH ITyTEM BBITOJHCHHS IBYX
IPYI ONEPALHA:

— MaciTadupoBaHue (M3MEHEHHE Pa3MEPOB), TOBOPOT, HAKJIOH U 3€pPKaJIbHbIC
Pa3BOpOTHI (II0 TOPU3OHTATIU U BEPTUKAIN) OOBEKTA;

— pa3nuyHbIe onepainuu oOpaboTKU KOHTYpa 00BEKTA;

— correction (KOppeKTHMpOBaHWE) — JlaHHAsg HACTPOMKAa COAEPKUT OIHY
KOMaH/1y, TTO3BOJISIIOLIYI0 CO CKAHMPOBAHHOTO HM300paXEHUS YAAISTh CJIE/Abl MbLIH,
HapanuHbl, TpyObie TOMApPKU;

—artistic media (XyI0oXeCTBEHHbIE CpEACTBAa) — IIO3BOJISIET PHCOBATh
GbUrypHyI0 JIMHHIO, TOJNIIWHA KOTOPOH MEPEMEHHA U OMPEEIsIeTCs €€ CTaHJapTHBIM
npodusieM, BbIOpaHHBIM Ha TaHenu CcBOWCTB (puc. 2.2). Ilom 3TUM wuMeHeM
00BbeIMHEHBI Cpa3y MATh HHCTPYMEHTOB, KOTOPHIE TTO3BOJISIIOT CO3/1aBaTh HEOOBIYHBIC
rpadgudeckue 0o0BoAKW. BpiOpaTh THN HMHCTpyMEHTAa MOXHO TIPU HAKATHH
COOTBETCTBYIOLIErO0 PUCYHKA HA MTAHEN CBOWCTB B €€ JIEBOW YACTH;

i % ¥
» - »
: e e - -

Puc. 2.2. I'paduueckast 06Boaka (MHCTPYMEHT — « XyJ0KECTBEHHbBIE CPEICTBAY )

—blend (mepexon). DddekT mnepexoma coctoutr B cueayromeMm. M3 aByx
UCXOJIHBIX BEKTOPHBIX OOBEKTOB, PACIOJOKCHHBIX HAa HEKOTOPOM PACCTOSIHUH JAPYT
oT apyra, GopMUPYyeTCss KOMOMHUPOBAHHBIM 00BEKT (0OOBEKT Mepexo/aa), COCTOSIIINI
U3 JIBYX 0a30BBIX JJIEMEHTOB W TPYMIBI MPOMEXYTOYHBIX. B KaduecTBe 0a30BBIX
DIIEMEHTOB HCIOJB3YIOTCS HCXOTHBIE OOBEKTHI, a MPOMEKYTOUHBIE DJIEMEHTHI,
dbopMupyeMbie MPOTrpaMMOil aBTOMATUYECKH, O0IaIal0T CICIYIONIMMHA CBOWCTBAMHU:
UX TEOMETPUUYECKHE U IIBETOBBIC MapaMeTpPhl TUIABHO M3MEHSIOTCS MPU MEePEXojie OT
0JIHOTO 0a30BOTO 3JEMEHTa K JAPYroMmy, 4TO W TMokazaHo Ha puc. 2.3. Ilapamerpsr
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s dexTa peryaupyroTcs ¢ MOMOIIBI0 YIPABISIONICH KOHCTPYKIIMA WHCTPYMEHTA, a
TaKKe 3JIEMEHTOB yIIPaBJICHUS IMTAHEIH CBOMCTB;

Puc. 2.3. IlomaroBoe nepeTekanue u3 Kpyra B IpsiMOYroJIbHUK (KOJIMYECTBO
11aroB nepeTeKanus 6)

—contour (kKoHTYp) — 5ddeKT, HarmoMUHAIONMK TomaroBeli mnepexoa. OH
3aKJIFOYAETCsl B TOM, UTO BOKPYT BBIJICJICHHOTO 00beKTa (puc. 2.4, a) Ha ONpPEICTICHHOM
PaCCTOSIHUU CO3/IAI0TCS MOA0OHbBIE €My KOHIIEHTPUYHBIE OOBEKTHI.

JlommyckaeTtcs co31anue Tpex pasHOBUAHOCTEHN 3¢ dekTa KOHTypa:

— to center (K UEHTPY) — BUTKM PAaBHOMEPHO 3aOJIHSAIOT BCIO BHYTPEHHIOIO
00J1aCTh 00BHEKTA;

— inside (BOBHYTpb) — 3aJJaHHOE KOJIMYECTBO BHUTKOB 3aIOJHSET 4YacTb
BHYTPEHHEH 001acTH 00BhEKTa, MPUMBIKAIONIYIO K €ro KOHTYpY (puc. 2.4, 6);

— outside (HapyKy) — 3aJaHHO€ KOJIMYECTBO BUTKOB PACIIOJIaraeTCsl CHapyKu
OT 00BEKTA, IPUMBIKAsI K €ro KOHTYpY (puc. 2.4, B);

a 0 B
Puc. 2.4. BextopHbIit 3QHEKT «KKOHTYP»:
a — MICXO/IHBIN 00BEKT; O — 33 JaHHOE KOJIMYECTBO BUTKOB 3aIOJHSACT YacCTh
BHYTPEHHEW 00J1acTh 00bEKTa, IPUMBIKAIOLIYIO K €r0 KOHTYPY; B — 3aJJaHHOE
KOJIMYECTBO BUTKOB PACIIONaraeTcsi CHapy>ku OT OOBEKTA, IPUMBIKAsi K €ro KOHTYpY

[Tapametpsl 3pdexTa perymupyroTcss ¢ MOMOIIBI0 YIPABISIONEH KOHCTPYKIIUN
MHCTPYMEHTA, a TAK)KE DJIEMEHTOB YIIPABJICHUS MTaHEIH CBONCTB;

— envelope (06omouka) — ¢ momolplo JaHHOTO 3¢ @deKTa MOXKHO 3a7aBaTh
MPOU3BOJIPHOE HCKAKEHUE BEKTOPHBIX 00BEKTOB. CyTh MCKaKEHHUS COCTOUT B TOM,
YTO OOBEKT BOHUCHIBACTCS BO BHEIIHIOK 000704Ky. Co31aTh 00070YKY MOXKHO TpeMsI
cnocobamu: BpyuHyro (puc 2.5 a), ucnoib3ys 3arotoBku (puc. 2.5, 0) u
nmpeoOpa3oBaB B 000J0UKY JTHO0YI0 U3 «IMOCTOpoHHUX Guryp». [lapamerpsl a¢dexra
PETyJIUPYIOTCS C MOMOIIBIO YIPABISIOMNUX MapKepoB (Y3€IKOB), PACIONIOKEHHBIX
BJIOJb KOHTypa OOOJOYKM M DJJEMEHTOB yMpaBICHUS TAHEIW CBOMCTB.
AJNBTEepHATUBHBIM CPEACTBOM HACTPONKHU MapameTpoB 3Pderra 000I0UKH SBISETCS
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nokep Envelope (O6o0m04ka), OTKpHIBa€Mblii OJHOMMEHHONW KOMAHJOW MOJMEHIO
Dockers ([{oxepsr) mento Window (OkHO);

"""" A

n

], . i 5
a 0

Puc. 2.5. Co3nanue 000JI0YKH:
a — BPYYHYI0; O — MCIIOJIb3YS 3aTOTOBKH

— extrude (BbIaBIMBaHUE) — UMUTHUPYETCS BUJ B MEPCIEKTUBE OOBEMHOTO
00BeKTa, TOJYYEHHOTO B pe3yibTare J00aBIEHUS HEKOTOPOW TOJNIIMHBI K
UCXOJHOMY BEKTOPHOMY OOBEKTY, HMEIOIIEMY IUIOCKYI0 (QopMy, HHaye  —
nceBn000beM. DPGHEKT IKCTPY3UH TO3BOJISIET MOCTPOUTH HA PHUCYHKE MPOEKIUIO
0000IIIEHHOTO IWIMHIpPAa — Teja, o0pa3yrolmerocss MpU MEepPeMENICHUH TIJI0CKOM
burypel B TMPOCTPAHCTBE B HAMNPABICHUH, TEPICHIUKYISIPHOM €€ IIOCKOCTH.
OcHOBHBIE CBOMCTBA JaHHOTO (P (eKTa MOKHO U3MEHHUTH B JIOMIOJTHUTEIIEHOM JIOKEPE
WJIM IaHEJIM CBOMCTB;

— lens (nmun3b1). OOBEKT C NpPUMEHEHHBIM 3(P(HEKTOM JIMH3bI CTAHOBUTCS
MOJIyIIPO3PAYHBIM WJIM HW3MEHSICT CBOW IIBET IO OIPEACIICHHBIM IpaBUjaM, B
3aBUCUMOCTH OT BBIOPAHHOTO THITA JTUH3BI. KaKIbIi M3 PE)KMMOB JIMH3BI IMEET CBOM
HACTPOMKH, OJJHAKO HEKOTOPHIE U3 HUX MOBTOPSIOTCS;

— add perspective (100aBUTh MEPCIEKTUBY) — CPEACTBO AJII aBTOMATHYECKOTO
noctpoeHus 3QPEKTOB, UMUTUPYIOITUX O0BEM U ITyOUHY CIICHBI,

— power clip (burypnas oOpe3ka) — COACPKHUT YEThIpe KOMaHJBI: place inside
container (IIOMECTUTh B KOHTEHHED), extract contents (U3BJIeUb U3 KOHTEIHEPA), edit
contents (TIpaBUTH coaepkuMoe), finish edit this level (3aBepIUTh H3MEHECHUS
naHHoro ypoBHsA). [loaTamHoe momenieHne 0OBEKTa B KOHTEWHEp IOKAa3aHO Ha
puc. 2.6, a, 0, B;

a o B

Puc. 2.6. Coznanue KoHTeliHepa: a — 00bEKT, KOTOPBIH JTOJKEH CTaTh
KOHTEHWHEPOM; O — UCXOIHBIA 0OBEKT; B — OOBEKT, TOMEIIICHHBIN B KOHTEHHEP
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—rellover (uHTepakTuBHas KHOMKa) — 3¢G(EeKT AIg CO3MaHHUS DIEeMEHTa
BeO-qM3aiiHa, KOTOPBIM HM3MEHSET CBOM BHEIIHUA BHUJ B 3aBUCUMOCTH OT
COCTOSIHUSA yKa3aTesl MbIIIH;

— copy effect (komupoBaTh 3(Q(}EKT) — KOMUPYET Ha BBIIEICHHBIM OOBEKT
3¢ (deKT, NPUMEHEHHbIN K IPYroMy O0ObEKTY;

— interactive distortion (MHTEpaKTUBHOEC WCKAXKEHHE) — IPOMCXOIUT
UCKakeHHe (OpMBI HMCXOAHOrO BEKTOpPHOro oObekTa (puc.2.7, a) 1O 3aKOHY,
OIpeeNsieMOMY BBIOPAHHBIM THUIIOM HCKQKEHHs, U C IMapaMeTpamMu, 3aJaHHbIMU
noJyib3oBatesieM. [IpenycMoTpeHbl Tpu pa3HOBUIHOCTH d(deKxTa UCKax)eHus: (TUIIOB
UCKaxkeHust ): push and pull (BBITyKIOCTh U BOTHYTOCTH) (puc. 2.7, 0), zipper (3ur3ar)
u twister (ckpyumBanue) (puc.2.7, B). Ilapamerpsl 3ddexTa perymupyroTcs c
MIOMOIIBIO YIPABIAIONIEH KOHCTPYKIIMM WHCTPYMEHTAa U BJEMEHTOB YIPABICHUS
MMaHEJIU CBOMCTB;

Puc. 2.7. Dddext nckaxxenus:
a — UCXOHBIN 00BEKT; O — BHITYKJIOCTh M BOTHYTOCTh; B — CKPYYHMBaHHUE

— interactive shadow (unrtepaktuBHas TeHb). B CoreIDRAW Ttenbio
HA3bIBACTCSI ~ MOHOXPOMHOE  THKCEIbHOE  HM300paKeHHWEe,  aBTOMATUYECKH
dbopMupytoleecss B COCTaBe COEIMHEHHOTO OOBEKTa Kiacca «Imajaroias TeHb». B
KaueCTBE YIPABIISIIONIETO B TAKOM COCIMHEHHOM OOBEKTE BBICTYIAET OOBEKT (WM
rpymnmna o0beKTOB), OTOpackiBaromnii TeHb. [103TOMy BCe M3MEHEHUs, BHOCUMBIE B
VIOpaBIsAONIMNA  O0BEKT, BIUSIIOT Ha ¢opMmy TeHu. lIpegycMoTpeHo TsTh
pazHoBugHOCTEN 3 (dexTa TeHH (TUIOB TEHH), KOTOPBIE OMNPEISSIOT MOJIOKEHUE
IJIOCKOCTH, Ha KOTOPYIO OOBEKT oTOpackiBaeT TeHb: flat (c3aam), bottom (CHU3Y),
mop (cBepxy), left (cneBa) u right (cupasa). [lapametpsl a3pdekTa peryaupyrorcs
MOMOIIBIO YIPABJISIONIEH KOHCTPYKIMM HMHCTPYMEHTAa M 3JEMEHTOB YIpaBICHUS
IIAHEJIU CBOWCTB.

Pacmpoesbie 3¢hhexmut

PactpoBble 3¢ eKThl TPUMEHSIOTCS K 00BEKTY BEKTOPHOUN TpadUKU TOIBKO
IOCJIe KOHBEPTUPOBAHUS JAHHOTO OOBEKTa B pacTpoBoe (OMTOBOE) M300pakKeHHE.
JlanHoe nelicTBHE peann30BaHO 4Yepe3 KOMaHIy MeHIo «butoBbie n3o0pakeHus» —
— «KonBeptupoBath B OMTOBOE H300pakeHue». Takum oOpa3oM, CYIIECTBYET
BO3MOXKHOCTh MPEoOpa30OBBIBATh BEKTOPHOE W300paKEHHWE B  PacTpPoOBOE C
MPUMEHEHUEM PAa3ITUIHBIX IIBETOBBIX (DOPMATOB.
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Cy1ecTByeT MHOKECTBO PacTPOBBIX 3(PPEKTOB, KOTOPHIE MOXKHO MPUMEHHUTD K
outoBOoMy wm300paxkeHuto. Bce oHM mpencraBieHsl B MeHO Bitmap (butobie
N300paKCHHSI) U MEPEUNCITICHBI HUXKE:

—3D-3¢pekTbl — HCKAKAIOT IJIOCKOE MUKCEIbHOE HW300paKEHUE TaKUM
o0pa3oM, 4YTO OHO Ha4yMHAET KazaTbCsid TpexMmepHbIM. Hambomee wacto B 3TOMU
KaTeropuu UCIONb3y0TCA 3OPEKTHI:

— emboss (penved), npeodpazyromuii U300paKeHNE B COBOKYITHOCTh BBICTYTIOB
WIH YTIIyOJIeHUH TpU OOKOBOM OCBEILICHUU;

— page curl (OTOTHYTBIM YTOJIOK), UMUTHPYIOIIHMKM 3aru0 yria jJucrta Oymaru c
MUKCEIbHBIM U300paKEHUEM;

— art strokes (XyJ0>KeCTBEHHbIE Ma3Ku) — CBEJCHBI d(PPEKThl, UMUTUPYIOIIHE
TPaJMIIMOHHBIE XY0’KECTBCHHBIC MPUEMBI PUCOBAHUSA — OT PUCYHKA UTAIbSTHCKUM
KapaHJaIIoM WU YTJIEM JI0 aKBapeu U IMyaHTHIIN3Ma;

—blur (pasmeiBanue). IlyTeM pa3mbIBaHUSI CMSTYalOT PE3KOCTb IMUKCEJIbHBIX
U300pakeHMid, UMUTHPYIOT TeHH, TyMaH, ABMWkeHne. Hanbonee yacto ucnomapzyembie
s dextsl — gaussian blur (pazmbiBanue no ['ayccy) u motion blur (nBuxenue);

— camera (kKaMmepa) — UMeeTcsl Bcero oJiuH 3hdekt, uMUTUpYIOUi nuddy3Hoe
paccerBaHHE CBETa B ONTHUKE (POTOKAMEPHI;

— color transform (1BeTOBBIE NpeoOpa3zoBaHMsi) — CBeJEHBI YeThipe dPdekTa,
KOTOpPbIE HACTOJIBKO PAJIMKAIbHO M3MEHSIOT I[BETOBYI0 TaMMy IMHKCEJIbHOIO
M300paKEHUs, YTO Ha3BaThb JTO IIBETOBOW KOPPEKIMEW HE NpelCTaBIseTcs
BO3MOXHBIM. C MX MOMOIIBIO MOKHO CBECTH IIBETOBYIO ramMMy K 0a30BBIM IIBETaM,
3aMEHUTH 1IBETA IPKUMHU, OPOCKUMHU OTTEHKAMH, CENIaTh H300paKeHNE MOX0KUM Ha
(OTOCHUMOK MPU CHEMKE MPOTHUB CBETA;

— contour (KOHTYpPBI) — MO3BOJIAET AKIIEHTUPOBATh B MHUKCEIHHOM HM300paKEHUH
KPOMKH — JIMHUH, TI0O KOTOPBIM CONPHUKACAIOTCS KOHTPACTHO OKpAIlIEHHBIE 0OJIACTH.
Ectb BO3MOXXHOCTH 3aJaBaTh KPUTEPUU IMOHWCKAa KPOMKH, BBIOMpATh crmocol ee
aKIICHTUPOBAHUS U 33]1aBaTh IIBET KPOMKH;

— creative (TBopueckuii) — B 3Ty kareroputo BXoasT 14 a¢dextoB Corel DRAW.
Onu nmpeoOpa3yroT UCXOAHOE MUKCENbHOE U300paKEHUE B PA3IMUHBIC BUBI MO3AUK
U TEKCTyp. B kauecTBe 3J€MEHTOB MO3aWK MOTYT BBICTYNATh IIAPUKH, JTOXKICBBIC
KaIrid ¥ MHOTOE JAPYToe;

— distort (nckaxxeHHue) — UCKaXKAIOT MUKCEIbHOE N300pakeHne 6e3 oOpa3oBaHuUs
WIIIO3UU TPEXMEPHOCTU. B 3Ty KaTeropuro BXOAAT, HAIpUMeEp, Takue 3PGeKThl, Kak
tile (mAUTKa), YMEHBIIAOMINA U300paKEHNE W MHOTOKPATHO TMOBTOPSIONINI €ro B
BU/JIE KaeIbHBIX MIIUTOK C POCIUCHIO, Swirl (3aBUTOK) U wet paint (MOKpasi Kpacka);

— noise (1ryMm) — 3 eKThI, MO3BOIAIOMME PAOOTATh ¢ BU3YAJTbHBIM IIYMOM —
ClIy4yallHBIM 00pa3oM pachpelesieHHBIMU 10 IUIOMAd PHUCYHKA IHUKCEIAMH.
OddexTsl TO3BONAIOT A00aBIATH IIyM K H300paXEHHWIO, YIPABIATH €ro
XapaKTEPUCTUKAMU W YCTPAHATHh HEXKeNaTenbHbIA 1myM. OCOOCHHO TOJIC3HBIMH B
NPAaKTHYECKOH paboTe ABIAIOTCS IPPEKTHI:
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— diffuse  (muddy3Hoe  paccesHuE), TO3BOJSIONIMN  YCTPaHSATH
MUKPOCKOIIUYECKUE TIPOCBETHI B MUKCETbHBIX N300PaKEHUSAX;
—  dust and scratches (bl U LIAPANUHBI) — MO3BOJIAIOIIMA YCTPAHATh
IBUTH U [IApaNHBI CO CKAHUPOBAHHBIX (POTO;
— remove noise (yCTpaHWUTh IIyM) U remove moire (YyCTpaHUTh Myap) —
YCTPAaHAIOT HEXKeNaTeldbHbIe Y30pbl, BO3HUKAIOUIME Ha IMHUKCEIbHBIX
N300paKEHUAX MPU MOBTOPHOM PACTPUPOBAHUM C pa3pelIeHUEM, OTIIMYHBIM
OT UCXOJIHOTO;
— sharpen (pe3kocTh) — 11ATh A3 PEKTOB, UZMEHSIOMIMX XaAPAKTEPUCTUKHU pedep —
JMHUM, OTpaHUYMBAIOIINX OJHOPOHBIE (hparMeHThI MUKCEIbHOTO U300paKEeHUSI.
[Tocne BbIOOpa 11060 M3 KOMaHJ], COOTBETCTBYIOIINX pacTpoBoMy ddekTy, Ha
JKpaHE pacKpbIBAE€TCs JUAJIOTOBOE OKHO, DJIEMEHTBl YHPABICHUS KOTOPOIO
00eCreurBaOT BO3MOKHOCTh HACTPOWKH YMPABISIOUIMX MapaMeTPOB U PEKHMOB,
NPUCYIINX BEIOpaHHOMY 3 PexTy.

2.3. llopsinok BbINOJHEHHS PadOThI

1. U3yuuTh TEOPETUYECKYIO YACTh PAOOTHI.

2. 3arpy3utb Ha [IDBM nporpammy CorelDRAW.

3. 3anyctuth ¢ain ¢ ykazaHMsIMH K JlabopaTopHOW pabore No2, M3ydHTh
JaHHBIC YKa3aHUS U TIOPSAJIOK BBITTOJIHEHHS JIa0OPaTOPHOU pabOTHI.

4. BBINIOHATD TEHUCTBUS, TIPECTABIICHHBIC B YKA3aHUAX K JJa0opaTopHOi padoTe.

5. UccnenoBats BekTopHbie 3¢ dexTs! mporpammbl CoreIDRAW.

6. UccrnenoBars mnponecc mnpeoOpa3oBaHUss BEKTOPHOTO H300paxeHUs B
pacTpoBO€ M MPUMEHUTH I TOJYYEHHOI'O0 H300paKEHHS OCHOBHBIE PACTPOBBIE
s dexTrr mporpammbl CorelDRAW.

7. Pe3ynbrarhl paboThl B BUJIe Ipaduueckux n300pakeHuil BCTABUTh B OTYET.

8. OdopMHUTH OTYET U 3AIIUTUTH PAOOTY.

2.4. Conep:kanue oTyera

1. Ilens paboTHI.

2. Omucanue opsiJIKa BBITOTHEHUST paOOThI C MPUBEICHUEM 3aKITIOUUTEIHHBIX
M300paXeHUH, TIOYYCHHBIX B PE3YJILTATE BBHITIOJHEHUS J1a00paTOpHON pabOTHI.

3. BbiBOoJBI MO padorTe.

2.5. KoHTpoO/abHBIE BONIPOCHI

1. Kakue BekTopubie 3 dextsl B CorelDRAW BEI 3HaeTe?

2. UYeM oTimyaeTcs MHTEPAKTUBHBIN 3P dekT oT addekra, mpuMeHsIeMoro
yepes «l 1aBHOE MEHIO»?

3. Kakwue BuabI HCKaOKEHUS 00beKTa MOXKHO TTOTyduTh B Corel DRAW?
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4.Yrto mpencraBistoT cobori pactpoBbie 3pdextst B CorelDRAW u ans
KaKoro M300pakeHUs OHU MPUMEHSIOTCS?

5. Kakue pactpossie 3pdextsr B Corel DRAW Bbl 3HaeTe?

6. 3aru0 nucra Oymaru — BEKTOPHBIN UM pacTpoBbIi 3P exT?

7. C nomompio Kakoro 3¢ @dexra (BEKTOPHOTO WM PACTPOBOr0) CO3AACTCS
TeHb 00beKTa?

8. C momompio kakoro 3¢@exra (BEKTOPHOTO WM PaCTPOBOI0) MOXKHO
yAAIUTh TbUIb U HApauHbl CO CKAHUPOBAHHOTO U300paKeHUs?



JlaGopaTopHnasi paGora Ne3

PACTPOBASA 'PA®UKA. OCHOBBI PABOTbBI B IIPOTPAMME
PHOTOSHOP.
HOHATHUE CJIOEB. HAJIOXKEHHUE CJIOEB

3.1. lean padoTnI

N3yuenue omepanuii Haj CIOSMH Ha TpUMepe TpauuecKoro HCIOTHEHUS
uznenusi POA ¢ momomipio mporpammsl Photoshop.

3.2. TeopeTnyeckue cBeeHMs!
Ilonamue cnos, ¢honoeuwtit cnoi

C moMoIIb0 CIIOEB MOKHO CJIENaTh TO, 9YTO MIPAKTUICCKHA HEBO3MOXKHO CIETIATh C
OJIHUM IEJNbHBIM M300paxkeHrneM. C0u MO3BOJISIIOT BBIJICIUThH YaCTh U300paKeHUs U
paboTath ¢ HEel OTAENbHO, HE MEHSISI IPU 3TOM OCTAJIbHOTO M300pakenus. parmeHT
PUCYHKA Ha OTJIEIBLHOM CJI0O€ MOKHO TNEpeMeliaTh OTHOCUTENbHO (hoHa. Clion Takxke
MOTYT MCHOJIb30BaThCS IS pacKpaliuBaHUs  YEPHO-0EIOro  M300pakeHUs
(KOppEeKTUPYIOITUE CIION).

Cion moxoXu Ha IPO3pavHble IJIEHKH, ClIOkeHHble cTonkou (puc. 3.1). Ha
Ka)KJIOW TIJICHKE HapHCOBAH OJIMH OOBEKT, a OCTabHAS €€ YacTh IMycTa (IMpo3payHa).
Ecmm mocMoTpeTh Ha Takyr0 CTONKY CBEpXy, TO MOXHO YBHUACTh pPE3yJbTaT
HaJI0KEHUS N300paKCHHBIX Ha TUICHKaX 0OBEKTOB.

Puc. 3.1. IlonsiTue 1 npeacTaBiieHUE CIOS

Bcesikoe umzoOpaxenue B Photoshop mmeer xotsi Obl onun cioil. OOBIYHO
M300paK€HUe UMEET HECKOJIbKO CJIOEB, a KaXblil CJIOM cBOW mapaMeTphl (puc. 3.2).
OpHOCIONHBIE N300paKEHUS TIOTYYaAIOTCSl B PE3yJIbTaTe CKAaHUPOBAHUS M OTKPBITHS
(haiisIoB B MOJIABIISIIOIIEM OOJIBITMHCTBE rpaduuecKux (OopMaToB.
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EnvHCTBEHHBIN CIIOH, KOTOPBIN UMEEeT OONBITMHCTBO M300paKeHMH, HA3bIBACTCS
¢onoBbiM (Background) u otnmuaerca ot mpoumx cioeB. OCHOBHOE OTIMYME
COCTOUT B TOM, UTO (DOHOBBIN CIION HE MOKET UMETh MPO3PAYHBIX 00JACTEH.

Anroputmbl

HanoxeHua — #& °me = “PE e U Ynpaenexue

3anpeuierne = Lock: : } e flooxT+] Npo3pa4yHOCTAMMU
=S5 .

AencTBun

)
BuaMmocTb crosi < : -

——CoBepLeHHO OObIYHbIN CroW

—®OHOBbLIN CNON

HasBaHue cnosn

OenctBua Hag cnosimm

Puc. 3.2. [TapameTpsl cnoes

Eciun ynomoOuTh ciion mpo3payHbIM IUIEHKaM, TO (POHOBBIN CIIOW aHATOTHYEH
mucty Oymaru. MOHOBEIN CIION BCEr/ia pacrojaraeTcs Moj OCTATHHBIMHA CIOSIMU H
CILy’XHUT (DOHOM [T pa3MEIICHHBIX Ha HUX O0BEKTOB.

Co3oanue cnos

Ota omepaiusi SBISETCS KIIOYEBOM B pabore co ciosMu. ECTh HECKOIBKO
croco00B co3aTh HOBBIA cioil. Co3/aHuEe «IIyCTOTO» CIIOSI TMPOU3BOAMUTCS ABYMS
criocobamu: uepe3 MeHwo Layers—New—Layer (komOunamust Shift+Ctrl+N) wim
HaKaTHeM Ha NUKTOrpammy [ rpynmnel ynpasienus cnosmu naautpsl Layers. Eciu
HOBBIM CJIOM C€O3/1aéTCs TMEpPBBIM CIOCOOOM, TO BO3HMKAET JIMAJIOTOBOE OKHO,
MOKa3aHHOE Ha puc. 3.3.

HasBaHue HoBoOro cnos

Color: rﬁ None ;I \

CrpynnupoBaTh C NnpeAbiAyLnM Croem

Mode: INormaI 3 Opacity: %

™ (Neygeutral color exists for Normal mode) \
Henpo3pa4yHocTb

KnioueBon uBeT
_ AnNroputMbl HanoXxeHus

Puc. 3.3. Co3nnanne HOBOIrO Ci10s
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Kaxap1ii ciioif MOXKHO Ha3BaTh UMEHEM COOCTBEHHBLIM. DTO IIOMOTAET OTHICKATH
€ro B OOJBIIIOM KOJMYECTBE CI0EB. ECM  eCTh HECKOJIBKO CIOEB, KOTOPHIE UMEIOT
KaKyo-J1u00 CBS3b, TO MOXHO 3a/1aTh IMOJKPACKy CTPOKU cjiosg B manutpe Layers
ONpeNeNEHHBIM I1[BETOM. Torja CTAHOBUTCS TMOHSTHBIM, YTO MOJKpPAIICHHBIC
OJIMHAKOBBIM I1IBETOM CTPOKM HMMEIOT ONPEACIEHHYIO JIOTUYECKYIO CBSI3b. IJTOT
KJII0UeBOM 1BeT MOXHO BbiOparh B mose Color. Co3naHHBIN CIOM MOJHOCTBIO
IpO3payveH, MOCKOJIbKY OH HOBBII M HUYETO HE COAEPIKUT.

Heobxoaumo wuMeTh B BUIY, YTO BCE JCUCTBUS, KOTOPbIE TMPOU3BOJSATCA,
OTHOCSITCSL TOJIBKO K aKTUBHOMY CJIOKO. AKTHUBHBIN CJION JIETKO OTJAWYUTH MO «CHUHEU
MOACBETKE» €ro CTPOKHU B nayutpe Layers v o NUKTOrpaMMe ¢ KUCTOUYKOM IFlcneBa
oT ero ctpoku B mammrpe Layers. [[ns Toro 4rToObl chenaTh CIOM aKTUBHBIM,
HE0OXOAMMO MPOCTO MIENKHYTH IO €ro CTPOoKe B manutpe Layers.

Kak ybenutbcs, 9TO prCOBaHHME HA JAaHHOM CIIO€ MMEET OTHOIICHUE WMEHHO K
sTomMy cnoro? Jlius 3Toro cieBa OT CTPOKM cjosi B mnanutrpe Layers kpome
IUKTOrPaMMbl  «aKTUBHOCTH» HAXOIMTCS  KHOINKA-NMKTOrpaMMma (@ , KOTopas
MO3BOJISIET BKJIIOYUTH OTOOpaKEHHE CJIOSI WJIM BBIKIOUUTH ero. Ecou mpu
OTKJIIOUCHUH OTOOPaKEHHS BHOBb CO3JIaHHOTO CJIOS PUCYHOK HCYe€3, 3HAYUT, BCE
CIEJaHO MPABUIIBHO. ECiiM HET, TO CKOpee BCEro pucOBaHME MPOBOAUIOCH HE HA TOM
cinoe. TyT ectb HeOoJbIIasi OCOOCHHOCTh — €CJIM OTOOpakeHue (BUIAMMOCTH) CIIOS
OTKJIFOUEHO, TO Ha CJIO€ CIIEJaTh HUYETO HENb3s, TOKA OH HE aKTUBU3UPOBAH OJIHUM
MIETYKOM [0 NHUKTOrpaMMe, TJ€ paHbllie ObUl «riia3» (OH HcYe3aeT, Kornaa
BBIKJIFOYACTCSI OTOOPaKCHHE CIIOSA).

OdyeHb 4YacTO BO3HUKAET HEOOXOAMMOCTH CO3/IaHUS HOBOTO CJOS, KOTOPBIN
SABJISIETCA TOYHOM KOMHMEN CTaporo, y’*e CyIIECTBYIOLIEro. DTOro pe3ysbTaTa MOKHO
JOCTUYh TaK)Ke HECKONbKUMH criocobamu. IlepBbIit crmocod — 3TO KOMaHIa MEHIO
Layer —Duplicate Layer. Jlaniee nocnenyer AMaioroBoe€ OKHO, B KOTOPOM MOKHO
3a/1aTh HACTPOUKHU Komuu cios (puc. 3.4).

Duplicate Layer : |
Duplicate: Layer 2
QL aver - Copy Cancel |
Destination
Dacurnent: | Peppers.jpg j
Name |

Puc. 3.4. ly6nupoBanue cios

[Tone As mo3BojsieT 3amaTh uMs co3gaBaeMoro naybOnukara. B pazgene
Destonation MOXHO yKa3aTh, KyJa KONMHUpYyeTcs CioM (B Kakoi JokymeHT). Ecnu
OTKpPBITO HECKOJBKO JOKYMEHTOB, TO B BbINajaronieM MeHio Document HaxonuTcs
MOJIHBIN CIUCOK OTKPBITHIX JTOKYMEHTOB M B00aBok myHKT New. Eciau Heob6xoamumo
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co3JaTh Ha 0a3ze KOMMPYEMOTO CJIOSI HOBBIA JIOKYMEHT, TO 3TO UMEHHO TO, YTO BaM
Hy>)kHO. Hwxe axtuBupyercs mnose Name, B KOTOpoe TpeOyeTcsi BBECTH WM
CO371aBa€MOr0 JJOKyMEHTA.

Ins  mpeoOpazoBanus (POHOBOro cCjios B OOBIYHBIM TMPO3PAYHBIA  CIOM
JIOCTaTOYHO MPOCTO ABAXK/BI IIEJIKHYTH 110 €ro CTpoke B nanutpe Layers. B orBeT Ha
3TH IEUCTBUS MOSIBUTCS AUAIOTOBOE OKHO CO3JaHMsI HOBOTO CJIOSI.

Hauboinee ciioxkHBIM ¥ 4acCTO HMCIHOJIb3YEMbIM BapHUaHTOM SIBJISIETCS CO3/IaHHE
CJOEB U3 BBIIETICHHBIX obnacTeit. J{st 3Toro cozmaercs BbIICICHHUE MPSIMOYTOIbHON
dbopmel Ha GoHOBOM ciioe AokymeHTa. Komupyercs B Oydep oOMeHa BblJeaeHHAs
obnacte (6o mento Edit—Copy, nmubo coueranus knaBui Ctrl+C). Teneps, ecnu
BCTaBUTh U3 Oydepa oOMeHa CKONUPOBAHHBIM paHee ¢parMeHT (JIMb0 MEHIo
Edit—Paste, 1u6o coderanus knaBum Ctrl+V), aBToOMaTH4eCcKH CO34aCTCS HOBBIN
CJIOH, Ha KOTOpOM OyAeT HaxXOIUTHCS BbIAENEHHAs paHee oOmacTh. YTOOBI yBUAETDH
M3MEHEHHUSI, HEOOXO0JIMMO CeNaTh (POHOBBIM CIION HEBUIUMBIM C MOMOIIBbIO KHOIKH-
NAKTOTPaMMBbI |§ . Ilogo6Hoe neiicTBue npousBea€T u Boipesanue (mbo Edit—Cut,
anbo coueranus kiasuil Ctrl+X)) BeimeneHHoil obOmactu B Oydep oOmeHa.
EavHCTBEHHOE OTIMYME 3aKIKOYaeTCsl B TOM, YTO HAa MECTE BBIPE3aHHOW O0acTH
ocTaHeTcst pparMeHT (POHOBOTO €10, 3aKpallleHHbIH B (POHOBBIN 11BeT. Ecnu cioil, u3
KOTOpOTro ObUT BbIpe3aH (PparMeHT H300pakeHus, He sBJsSeTcs (POHOBBIM, TO Ha
MeCTe BhIpE3aHHOU 00jacTu OyjAeT mpo3pauHas o0nacThk B ciioe. BeraBisaTs obnactu
n300paxkeHus, Haxosdmuecss B Oydgepe oOMeHa, MOXKHO B 000N MoKyMeHT. 1 B
TOM Clly4ae B KadecTBE Pe3yJibTaTa OINepaliid BCTaBKU OyJeT HOBBIM CIOH. DTH
omepaluy MOKHO TakXe MpoAeNnaTh U npu nomoiuu komang MmeHto Layer. Komanbl
HaxomiaTcss B MeHI0 Layer—New, coorBerctBeHHO Layer via Copy, 4ro oO3Ha4aeT
«co3marh ciod myTéM KomupoBaHus», M Layer via Cut — «co3gaTth cioil myTéMm
BBIPE3KN».

CyiiecTByeT BO3MOXKHOCTh CO3[aTh YK€ 3aIllOJHEHHBIM cion. [{nsg 3Toro
CYyIIECTBYET TPU BaPUAHTA CJIOEB C PA3JINYHON 3AIMBKOM:

— CJIOM CO CIUTONIHOM 3amuBKoi (solid);

— CJIOM ¢ rpaJueHTHOM 3ayiuBKOM (gradient);

— CJIOM, 3aJIMTHIN TEKCTYPHOU 3alIMBKOM (pattern).

JUis co3maHusi TakUX CJIOEB MOXHO BOCIIOJIB30BAThCS KOMAHIOW W3 TPYIIIBI
menro Layer —New Fill Layer. IIpu BeiOope mynkra Solid B mepBoM auaioroBomM
OKHE MOYKHO HAaCTPOUTH CO3/1aBa€Mblii CJIOW, 2 BO BTOPOM HACTPOUTH I[BET 3aJTMBKH.
Ecmm Tpebyercs cmoit ¢ rpaauentHor 3amuBkoi (Gradient), To cpa3y mocne
JIMAJIOTOBOI0 OKHA CO3/aHUSl CJIOSl MOSIBUTCS BO3MOXKHOCTh HAaCTPOUTH T'PAIUEHT,
KOTOPBIM OyJeT 3amuT co3aaBaeMblii cioil. [lpu coszmaHuu cios ¢ TEKCTYpHOM
3anuBKoi (Pattern) BBIMOMHAIOTCA T€ K€ NEUCTBUSI.

s ypnanenust cioss TpeOyeTcsl BBIAEIUTh CTPOKY cios B nanutpe Layers u
Ha)XKaTh Ha NMUKTOIpaMMy wf B TpYIIIE YIPaBJICHUS CIIOSMHU MaTuTpbl Layers
(puc. 3.2). Jpyrue cnocoOsl — koManga Delete Layer uin u3 KOHTEKCTHOTO MEHIO
cinos uinu u3 MeHto Layer—Delete—Layer.

B 6onee HoBbix Bepcusix Photoshop ectb Takoe nonsarue, kak Layer Set (Habop
cl0€B). DTO HE YTO MHOE, KaK mamnka Jijisi cJio€B. To eCTh Bbl MOXKETE CO3/1aTh HaOOP
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CIIOEB, OOBEIMHEHHBIX MO KaKOMy-HHOyIb eAuHOMY mnpuHIUMY. OOBIYHO HX
oObenuHsAeT OOUIMI pPEeXHM HAJOKEHUS WIM HCIOJIb30BAHUE KAaKOTO-TO OIHOTO
IIBETOBOTO KaHaa (puc. 3.5).

Layers Channels Paths

{Normal | Opacity:
Lock: LJ 7+ @ Fi: f1o0% [v ]
® [y ayer 4
E = _1Sett Habop cnoes
Cnon, /& | Layer 3
He Bxogsime Cnowu, Bxogsiwme B Habop

B Ha6op [ Layer 2

® = Layer 1

L 3 P, 3 F |

Puc. 3.5. Ilonstue «Habop cioes»

OTU mapamMeTpbl MOXKHO 3a/aBaTh HaOOpy CIOEB B IIEJIOM, YTO OOJerdaet
paboTy ¢ OOJNBIIUM KOJHMYECTBOM CIOEB. Takke eCTh HEKOTOPBIC CPEACTBA PaOOTHI
CO BCEMH CIIOSIMH, BO3JICHCTBHE KOTOPHIX MOXXHO OTPAaHUYMBATH IS BHIOPAHHOTO
Habopa CIoEB.

Pabota ¢ Habopom cnoéB anajorudna padote ¢ ¢aitlaMu 1 mankamu B (GaiijioBOM
MeHepKepe (HarmpuMep B TpoBOAHUKE). [Ipexme Bcero MOXHO CO3[aTh Manky. JTO
nenaercs komangon New Layer Set (puc. 3.6) rpynnsl komana New u3 meHto Layer i
Ha)KaTHEeM KHOITKY [ = | 13 TPYTIITBI YIIPaBICHUS CIIOSAMU MauTphl Layer.

X
Marme: Ok |
_ Cancel |

Caolar: | [] Mone il Cancel

Mode: | Pass Through | Opacity: %

Puc. 3.6. YcranoBka napameTpoB HOBOT'O CJIOS

Cpeny HaCTpOEK €CTh BO3MOXXKHOCTh U3MEHEHHSI IMEHH Ha0Oopa, KIIFOUEBOTO IBETA
U pexuma HalokeHUs. ENMHCTBEHHOE HOBIIECTBO — 3TO PEXUM HajoxkeHus Pass
Through, yTO O3HauaeT «MpPOWTH HACKBO3b», T.€ TAKOM PEXKUM HAJOKEHHS, IPU
KOTOPOM BCE CJIOU BeayT ceOsl Kak enuHoe I1ienoe. [ Toro 4ro0bl 100aBUTH CIION B
HaOOp CJIOEB, JOCTATOYHO MPOCTO MEPETAITUTH €r0 CTPOKY B nanutpe Layers Ha 3Ha4OK
Baiero Habopa cioéB B nanurpe Layers. UToObl yOpaTh clioil U3 Habopa cloéB, €ro
TOYHO TaK K€ HY»KHO NepeTalluTh Ha 3Ha40K Habopa cio€B B nanutpe Layers.
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Psamom c¢ nHasBanmem HaOopa cIOEB cjeBa HAaXOTUTCS TPEYTOJbHUK |;- ,
(cM. puc. 3.5), mpu HaXaTUH HA KOTOPBII BCEe CTPOKHU CIOEB, BXOIAIINE B MX HAOOD,
CKPBIBAIOTCS, a TPHU TOBTOPHOM HAXaTHH OIATH JeMOHCTpupyrorcs. CBoiicTBa
Habopa CIO0E€B MOXKHO BBI3BaTh M3 KOHTEKCTHOTO MEHIO HMKOHKM Habopa cioéB
komanou Layer Set Properties. ®naxku RGB nmo3BosisoT yka3arh, Kakue 1BETOBBIE
KaHaJIbl MO’KHO OTOOpaXkaTh, a KAKHe HE OTOOpaxarh.

Tpaucghopmayusn cnos

Crnoii mojyexxuT m000i TpaHchopMalMKd TOYHO TaK K€, KaK U BbIJIEICHHAS
0o0nacTe. MOXHO BepTETh CJIOW, M3MEHATh €ro pa3Mepbl, MCKaxarb WU np. s
MEPEMENICHHS CI0SI CIY>KUT WHCTPYMEHT mon Ha3zBanumeM Move Tool, xoTopsrii
pacrojoXKeH BBEpXy CIpaBa HA MATUTPE MHCTPYMEHTOB. DTOT MHCTPYMEHT MOKHO
BBI3BATh TAKXKE KJIABUILIECH V.

Ecnu npu nepemenieHun ciosi yAep>KuMBaTh HaxaTol kHomnky Shift, To croii
OyzaeT mepeMenaTbcsi CTPOTO B BEIOPAHHOM HAmpaBJICHUH — MO0 TOPU3OHTAIH WIH TI0
BepTUKanu. Eciu mnpu nepeMelieHuu yAep)KuBaTh Hakatod kiaBumry Alt, To
MOJIY4AeTCs] KOTHS CJIOS.

Tpancdopmarius ciiost MPOUCXOAUT B Tak Ha3biBaeMoM pexxume Free Transform.
B atoT pexxum moxHO BouTH nByMs crniocobamu: meHio Edit —Free Transform wnm
koMmOuHarment Ctrl+T. IIpunnumne paboThl B 3TOM peXUME MOJHOCTHIO aHATIOTUYHBI
npuHIMnamMm pabotel ¢ pexumom Transform Selection B ciyuyae BBIIEIEHHBIX
oOnacrteit. J{ns paboThl ¢ n300pakeHneM ecTh MapKephl Ha rabapuTHOM OOKce, eCTh
ropsune knaBumm Alt — cummeTpuyHoe U3MeHeHHe pasmepoB, Shift —
MPOIIOPIIMOHATIELHOE W3MEHeHne pasMepoB, Ctrl — pabora ¢ KaXaplM MapKepoMm IO
oTaenbHOCTH (puc. 3.7). [l BbIXo1a U3 pekrma JOCTaTOYHO Haxkath Enter.

MabaputHbI 6oKe

N\

Mapkepb!
Puc. 3.7. IloHsatusa «Mapkepb» U «rabapuTHBIA OOKCH»
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Taxxe mpemycmoTpena TouHas Tpancopmanus cios. J{ms storo B mento Edit
ecth HaOop komana Transform. [1epBrie ATk komana — Scale, Rotate, Skew, Distort,
Perspective (Macmta6, [ToBopot, Hakion, Uckaxkenue, [lepcniekTuBa) HaxoasaTes Ha
MaHeau mpeoOpa3oBaHUs CJOS, C MOMOIIBI0 KOTOPOM MOXHO BBIMOJHUTH BCE ITHU
oneparuu (puc. 3.8).

HaGop mnoneit «YmpaBieHue CMENIEHHUEM CJOS» — 3TO aHAJOr MPOCTOro
NEepeBIKEHUsT closi MHCTpyMeHToM Move. OOpaTuTe BHUMaHUE Ha MEPBYIO
OUKTOTpaMMy  3TOM  TIpymmbl  HacTpoek. (CMeleHue MNpPOUCXOIUT  BCeraa
OTHOCUTEJIBHO Kakoi-mnbo Touku. [lo ymomyaHuio 3Ta TOuYKa pAacloOJOKEHA B
F€OMETPUYECKOM LIEHTPE CIIOSI.

MoBopaT CNoA
Ynpaenaxue cMaLieHKem cnoa MacwTabuposaume cnos [OpMIOHTANbHBIA, BEPTUKANLHLIA CABMT CNOA
[ﬂdenﬁﬂmlmThlmT aﬂW'mW'] oy

BriiTH v3 pexiMa
Mpon3secT HaMeHEHKA

Puc. 3.8. Tlanens nmpeoOpazoBaHus cios

YroObl HM3MEHUTH TOJOKEHHUE TOYKH, OTHOCHUTEIBHO KOTOpOM u Oyner
IIPOMCXOJNUTHh CMELIEHHE, TOCTATOYHO IIEJIKHYTh HA MAaJEHBKOM NPSIMOYTOJIBHUKE,
CUMBOJIM3UPYIOIIEM IOJIOXKEHUE TOUKU cMenleHus. [locae BpIOOpa TOUKH CMEIEHUs
B nomsix X U Y YyKa3bpIBalOTCA aOCOJIIOTHbIE KOOPAMHATHI, Ha KOTOPBIE HYXHO
NepeBUHYTh CIOM, 1100, HAaXKaB KHOIKY IE U TEpERas B PEKUM OTHOCUTEIBHBIX
KOOpDAMHAT CMEILIEHUs, YKa3aTb, HAa CKOJIBKO IIMKCEIEH HYKHO CMECTUTH IO
TOPU30HTAJIM U 110 BEPTUKAIU CIION.

HaGop mnoneli «MacmtabupoBaHnue cia0s» MpeAHa3HA4YEH Uil W3MEHEHUs
pazMepa cios. B mponenTax 3agaércs npupaileHue pasmepa 1o TOPU30HTAIN U 110
BepTUKanu. I W3MEHEHHs pa3MepoB CJIOA MNPONOPLUOHAIBHO HAXMUTE Ha
IIAKTOTPAMMY E, KOTOpasi pacloJIOKEHAa MEXAY IOJSIMU IMPUPAILCHUS 110
BEPTUKAJIU U 110 TOPU30HTAIIN.

B none «IIoBopoT cios» MOKHO 3a1aTh yrosa noBopora cinos. Ilo ymomuanuto
IIOBOPOT IPOMCXOJMT IO 4YacoBOM cTpenke. Eciam yrom moBopoTa 3amaTh B BUIE
OTPHULIATENBHOTO 3HAYEHUS, TO IOBOPOT ITPOU30MIET ITPOTUB YACOBOM CTPEIIKHU.

Habop noneit «['Opu30HTaNbHBIM U BEPTUKAIBHBIA CHBHUI CIOS» CIYKHUT JJIs
3a1aHUsl COOTBETCTBYIOIIMX YIVIOB caBura. OCHOBHBIMH IapaMETpPaMH CABUTOB
ABJIIIOTCSL YIJIbI, Ha KOTOpbIE OTKJIOHSIOTCS BEPTHUKAJIbHBbIE CTOPOHBI IabapUTHOTO
0oKca B cilydae FOpPU30HTAIBHOIO CABUIA, U FOPU3OHTAJIbHBIE CTOPOHBI — B Cilydae
BEepPTUKAIBHOTO caBura (puc. 3.9).
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Yron ropuaoHTanbLHOro casura

. i

Yron eepTUKansHoOro cosura

Puc. 3.9. Yrubel casura cinos

3aBepuIacT NaHeIb CBOWCTB ABE KOMaH/bI:

— exit (BbIXOJ U3 pekuMa TpaHchOopMaIlim);

— edit (mpou3BecTn U3MEHEHUs, YTBEPKIEHNE BHECEHHBIX TpaHchopmaruii).

Ha xmaBuarype coorBerctBeHHO Enter — 3T0 moarBepauTs u3MeHeHus, Esc —
OTMEHUTHh U3MEHEHHS.

B rpynne kxomang Transform Takxke ecTh HauOoyiee 4YacTO HCIOJIb3yEMbIE
KOMAaH/Ibl, TAKME KaK IOBOPOTHI HA CTAHIAPTHBIE YIJIbL:

—rotate 180 — moBopoT ciost Ha 180°;

—rotate 90 CW — noBopoT cios Ha 90° o 4acoBOM CTpENKeE;

— rotate 90 CCW — nmoBopoT ciios1 Ha 90° MpOTUB YaCOBOM CTPENIKHY;

— flip horizontal — 3epkanbHOE OTpaskeHHE 110 TOPUZOHTAIIH;

— flip vertical — 3epkanbHOE OTpakeHHE 110 BEPTUKAIIH.

Onepayuu 010KUpoBKU €106

biokupoBku cin0o€B TpeaHAa3HAYEHbl IS IPEJOXpPaHEHUs CJlos  OT
HECAaHKIMOHUPOBAHHBIX  omepainuid  moJsib3oBatens. KHomku — OJOKUPOBKHU
HaXOJSTCS B BEpXHEW 4acCTU MajauTpsl Layers, cM. TpyNIly HKOHOK «3ampelieHue
neiictBuii» (puc. 3.10).

Anroputmbl
HanoXeHns===p= [Normal ] Opacity: YnpaeneHue
3anpewenne—p(loc: [ 7+ @ J rmfioox]r] npo3patiHocTAMH
OencTBUn o
. —CoOBepLUEHHO OObIYHbIN CNoM
BugoumocTb cnosy =
Cf+— DOHOBbLIN Crnou

HasBaHue cnos

[encTBUA Hag CRosiMU

Puc. 3.10. CriocoObl GJIOKUPOBKH CJIOEB
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biiokupoBaTh MOXHO MpPO3payHOCTh — 3TO NUKTOrpamma [.4 . BiokupoBathb
npo3padHocTh Preserve Transparancy o3Hayaer HE pa3peliuTh 3alOJIHEHUE
MPO3payHbIX (PParMEeHTOB CJIOS. DTO JIOBOJIBHO YaCTO MUCIOJIb3YEMbIN MPUEM.

Janee uné€r GIOKUPOBKA CIOS OT PUCOBAHUS ﬂ . DTO 3ampeT Ha U3MEHECHUE
KaKux-1100 MUKCEIIeH Ha Clioe.

BiiokupoBKa Ha MEPEMEHICHUS CIIOS ++ . OTHUM 3alpPETOM HE paspeuracTes
IpUMEHEHHE MHCTpyMeHTa Move u maro0oe JIpyroe JABUKEHUE CIIOs, B TOM YHUCIIE U
oneparus Free Transform.

[TocnenHsiss nMKTOrpaMma E MIPUMEHSIET BCE OJIOKUPOBKH OJTHOBPEMEHHO.

Hp03palmocmb U 3ajliueKa ciosn

[Tonst Opacity (Ilpospaunocts) u Fill (3anmBka) HaXomasATCs BBEPXY MATUATPHI
Layers (puc. 3.10).

Yro Takoe HENMPO3payHOCTh, BBl YXKE 3HACTe HaA MpuUMepe padoTHl ¢
WHCTPYMEHTAMH PUCOBaHUS. JIJIs CIOS HEMPO3PavyHOCTh UMEET TOT YK€ CMBICH, YTO H
JUISI ”HCTPYMEHTOB PHUCOBAHUS, TOJBKO B JJAHHOM CIIy4ac M3MEHEHHE TIPO3PaYHOCTH
OTHOCHUTCS KO BCEMYy CIIOI0 B IIelIoOM. To e camoe KacaeTcsi W alrOpUTMOB
HaJI0KEHUSI.

[lonsiThe  3aMMBKM ~ TPAKTHYECKH  IMOJHOCTHIO  AHAJOTUYHO  TIOHSATHIO
npo3padqHocTr. OJHAKO HEOOXOAMMO UMETH B BUIY, YTO Ha MPO3PAYHOCTH, 33 JaHHOU
yepe3 Fill, Henw3st npumMeHuTh HEKOTOpbIE Y(PPEKThI, CBI3aHHBIE C MPO3PAYHOCTHIO.

3.3. Ilopsinok BbINOJIHEHUSI PA0OTHI

1. U3y4nTh TEOPETUUECKYIO YacTh pabOTHI.

2. 3arpy3utb Ha [I9BM mporpammy Photoshop .

3. 3amycTuth (Qailn ¢ ykazaHusMU K JiabopaTopHOW pabore Ne3, H3yuuTh
JaHHBIE YKa3aHUS U MOPSIOK BBIMOIHEHUS Ta00paTOPHOI pabOTHI.

4. BBINOIHUTH AEUCTBUS, IPEJCTABIICHHBIE B YKa3aHUSIX K JJabopaTopHOil paboTe.

5. UccnenoBaTs CriocoObI CO3MaHUS CIIOEB.

7. Pe3ynbrarel paboThl B BUJIEe Ipaduueckux n300paKeHul BCTABUTh B OTYET.

8. OpopMUTH OTUET U 3AMUTUTH PAdOTY.

3.4. Conep:kanue oT4yeTa
1. Ileas paboTHI.
2. Onmcanue nopsaKa BBITOJHEHHS paOOThI C IPUBEACHUEM 3aKITFOUNTEIILHBIX

n300paXeHUH, TIOYYCHHBIX B PE3YJIbTATE BBHITIOITHEHUS J1a00paTOpHON pabOTHI.
3. BeIBoJBI MO paborTe.
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3.5. KoHTpoOJbHBIE BONPOCHI

1. Yto Takoe cioi?

2. Yro Takoe (GOHOBBIN CIIOM?

3. Kakue onepanuu MOXKHO BBIIOJHATH C (JOHOBBIM CIOEM?
4. Kak co31aTh HOBBIN CJIOU?

5. Kakwue BuabI Tpanchopmaluy ciioeB CyIiecTBYOT?

6. UTo Takoe yroji caBura cios?

7. Kak U3BMEHUTH yroJi CABUra Closi?

8. Uto Takoe OJOKUpPOBKA CIIOSI?

9. Kakue BUIbI OJIOKHPOBKH CJIOEB CYIIECCTBYIOT?

10. Kak yMeHbIINUTH IPO3PAYHOCTh CJI05?



JlaGopaTopHnasi padora Ne4

DOPAKTAJIBHAS I'PAOUKA. IOCTPOEHUE ®PAKTAJIOB
C IOMOIIBIO ITPUKJIAJJHOI'O MTAKETA ITPOI'PAMM PHOTOSHOP

4.1. Heab padoTsI

N3ydyenne 0OBEKTOB (paKTambHOW TpaduKH, METOIOB WX TOCTPOSHUS
U co3ganue ¢pakraia ¢ moMoulbo mporpammbl Photoshop.

4.2. TeopeTnueckue cBeeHUs

[Tonsitust ¢ppaxran u ¢ppakranbHas TeOMETpuUs, MOSBUBIIKECS B KOHIE 70-X TT.
XX Beka, c cepeaunbl 80-x TPOYHO BONUIM B OOUXOJ MaTEeMAaTUKOB M
nporpammucTtoB. CioBo (pakran oOpa3zoBaHO OT JAaTHHCKOro fractus u B mepeBoje
Oo3Hayaer cocroAwMid u3 @PparmeHtoB. OnHO Obulo mnpemioxkeHo benya
ManpgensOpotrom B 1975 r. nns o003HaYeHUsT HEPETYISIPHBIX, HO CaMOINOJ0OHBIX
CTPYKTYpP, KOTOPBIMU OH 3aHUMaicsi. Ho TonbKko B Halle BpeMsl yJaloch OObEAUHUTD
paboOThl MHOTUX aBTOPOB, IOCBSILIEHHBIX (paKTajiaM, B €IUHYIO CUCTEMY.

Pounb ppakranoB B KOMIbIOTEPHOH IpaduKe CEroHs A0CTaTOYHO Benuka. OHu
OpPUXOIAT Ha IOMOIIb, HAMpHUMep, Korga TpeOyeTcs ¢ MOMOIIBIO HECKOJIbKUX
Kod(PUIIMEHTOB 3a7aTh JUHUM U TOBEPXHOCTH OYEHb CIOXKHOU (popmbl. C TOUKH
3peHus] KOMIBIOTEpHON Tpaduku (pakranbHass TEOMETpUs He3aMeHUMa IpU
reHepaly UCKYCCTBEHHBIX 00JaKoB, rop, HOBEpXHOCTH Mops. dDakTuuecku HaiijeH
Croco0 JIErKOTO TPEICTABICHUS CIOKHBIX HEEBKJIHUIOBBIX OOBEKTOB, OOpa3bl
KOTOPBIX BEChMa MOX0XH HA MPUPOIHBIE.

OpHMM M3 OCHOBHBIX CBOMCTB (hpakTaynoB sBisieTcs camomogodue. B camom
MPOCTOM cllydae HeOoJibllias 4acTh ¢pakTtajia CoAepKUT MHDOpManuni 000 BceM
(bpakraie.

Onpenenenue  ¢pakrana, ngaHHoe b. MannenasOpoToM, 3BYYUT — Tak:
(ppaxTanom Ha3bIBae€TCs CTPYKTypa, COCTOSILAs M3 4YacTe, KOTOPbIE B KaKOM-TO
CMBICJIE NTO00HBI LIEJIOMY.

Knaccuguxkayua ¢ppaxmanoe

YtoOsl IpeICTaBUTh BCE MHOTO00Opa3ue PpakTayioB, y100HO MpUOETHYTh K UX
OOIIEeTIPUHITON KiIacCHU(PUKAIIIN:

— T€OMETPUYECKHUE;

— anredpanyecKue;

— CTOXaCTUYECKHE.

CymecTByioT u Apyrue kiaccudukanuu ¢GpakTaioB, HampuMep, ACICHUE
dpakTaJoB Ha JIEeTEPMUHUPOBaHHBIC (anreOpawuecKue ¥ TEeOMETPHUYECKHE) U
HEJICTCPMUHUPOBAHHBIE (CTOXAaCTUYECCKHUE).
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I'eomempuueckue gppaxmanst

@pakranbsl 3TOr0 Kiacca caMmble HarsigHble. B IByxmepHOM ciiyyae uHX
MOJIy4alOT C TOMOIIBI0 HEKOTOPOW JIOMaHOW (WJIM TMOBEPXHOCTU B TPEXMEPHOM
cllydae), Ha3bIBaeMOM IeHepaTOpOoM. 3a OJMH IIar ajJropuTMa KaxKJIbli U3 OTPE3KOB,
COCTaBJISIIOIIMX JIOMAHYI0, 3aMEHSIETCS Ha IOMAaHYK-T€HEPATOP B COOTBETCTBYIOLIEM
Macimrtabe. B pe3ynprate 0€CKOHEYHOTO MOBTOPEHHS 3TOW MPOILEAYPHI MOTydaeTCs
TrCOMETPUYECKUM (ppaKTall.

PaccmoTpuMm oauH U3 Takux (PpakTaabHBIX OOBEKTOB — TPUAJIHYIO KPHUBYIO
Koxa. IlocTtpoenne kpuBOW HayMHAETCA C OTpe3Ka €IWHUYHOU UIHHBI (puc. 4.1) —
ATO HyJIeBOe€ nokosieHue kpuBoi Koxa. Jlanee kaxaoe 3Be€HO (B HYJIEBOM IMOKOJIECHUU
OJIUH OTPE30K) 3aMEHSETCs Ha oOpa3ylolui 3JeMeHT, 0003HaueHHbIH Ha puc 4.1
yepe3 n=1. B pe3ynbrare Takol 3aMEHbI MOJYYaE€TCs CIEAYIOIIEE MOKOJIEHUE
kpuBou Koxa.

B mepBom MoOKoN€HMH — 3TO KpHUBasg U3 YETHIPEX MPSMOJUHEHHBIX 3BEHBEB,
Kaxaoe amuHoi 1o 1/3. JIjis momydeHus TpeThero MOKOJIEHUS MPOACIIBIBAIOTCS TE HKE
NEUCTBUSI — KaXKJI0€ 3BEHO 3aMEHSETCS Ha YMEHBIICHHBIM 0Opa3ylolIUil AJIEMEHT.
Urtak, i TNONydEeHUs KaXIOro IMOCICAYIOUIEr0 TMOKOJEHHUS BCE 3BEHBA
OpEeABbIIYIIEro IMOKOJEHUs HEOoOXOAMMO 3aMEHUTh YMEHBIICHHBIM 00pa3yolnum
anemMeHToM. KpuBas n-ro TmokojieHuss Tpu JOOOM KOHEYHOM N Ha3bIBACTCS
npeadpakrasioM. Ha puc. 4.1 mpencrabiieHbl NATh NMOKOJEHUW KpuBou. Ilpu n,
cTpeMsIeMcs K 0eCKOHEUHOCTH, KpuBas Koxa cTaHOBUTCS (paKTabHBIM O0OBEKTOM.

n=0

n=3

g

Puc 4.1. IToctpoenne Tpuannoi kpuBoit Koxa

Jlig mosrydeHus: Apyroro (GpaxkTaJbHOTO OOBEKTa HYXHO M3MEHUTH IpaBHIIa
noctpoenus. Ilycte oOpasyrommm 3JeMEeHTOM OyAyT J[ABa paBHBIX OTpeE3Ka,
COEIMHEHHBIX MO/ NPSIMbIM YIJoM. B HyJ€BOM MOKOJEHUM 3aMEHUM €IMHUYHBINI
OTPE30K Ha 3TOT OOpa3yIoLIUil 3JIEMEHT TakK, 4ToObl yrom Obul cBepxy. MokHO
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CKa3aTb, YTO IpPH TAaKOM 3aMEHE MPOMCXOJIUT CMEIIEHHUE CepelrHbl 3BeHa. [lpu
MOCTPOEHUU CJEAYIOIIMX MOKOJIEHUW BBIMOJHIETCS NPAaBUIIO: CaMO€ IEPBOE ClieBa
3BEHO 3aMEHSETCSI Ha 00pa3yIoNIMiil AIIEMEHT Tak, YTOObI cepeiiHa 3BeHa CMEeUanach
BJIEBO OT HANpAaBIICHUS JBUKEHUS, a IIPU 3aMEHE CIIECAYIOIINX 3BEHHEB HAIPABICHUS
CMEIIEHUs] CEepeIMH OTPE3KOB JOJDKHBI uepenoBaThcsi. Ha puc. 4.2 nmpencraBieHsl
HECKOJIbKO TEpBbIX MOKOJEeHWH u 11-e mokoJieHHe KpUBOM, MOCTPOEHHOW IO
BbIlICONIMCAaHHOMY npuHIMny. IlpenensHas @pakrtanbHas KpuBas (npu 1,
CTpeMsiIeMcsl K 0ECKOHEUHOCTH ) HAa3bIBAETCA «APAKOHOM» XapTepa—XenTyasl.
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Puc. 4.2. Tloctpoenue «apakoHay Xaprepa—XenuTyas

B kommbroTepHON Trpaduke HCIONB30BAHUE TEOMETPUYECKUX (PPAKTAIOB
HEOOXOJAMMO TPHU TMOIYyYEHUH HU300paKeHHUI JepeBbEB, KYyCTOB, OEpPEroBO JMHUMU.
JIByxMepHbIE TeoMeTprudecKue (pakTaabl UCIOIB3YIOTCS IS CO3AaHUsI 00BEMHBIX
TEKCTYp (pUCyHKa Ha TIOBEPXHOCTU OOBEKTA).

Anzeopauueckue ghpaxmaint

Orto camas KkpynHas rpynna ¢pakrano. [loayyaroT HUX € TOMOIIBIO
HEJIMHEHHBIX MPOLECCOB B N-MEPHBIX MpocTpaHcTBax. Haubonee wu3yyeHsl
IBYXMEpHbIE IIponecchl. HTEpIpeTUpyst HEIMHEUHBIN UTEPALMOHHBIN IIPOLIECC KaK
JUCKPETHYIO JUHAMUYECKYIO CUCTEMY MOKHO I0JIb30BaThCsI TEPMUHOJIOTHEN TEOPUHU
ATUX CUCTEM: (Pa30BBIN NOPTPET, YCTAHOBUBIIUKCS ITPOLIECC aTTPAKTOP U T.1I.

M3BeCTHO, UTO HENMHEWHbIE JUMHAMUYECKUE CUCTEMBI 00JIaJal0T HECKOIbKUMU
YCTOMYMBBIMU COCTOSHUAMU. TO COCTOSIHHE, B KOTOPOM OKa3ajaach IMHAMHUYECKAs
CHUCTEMA I10CJIE HEKOTOPOI'O YMCJIA UTEPALIUN, 3aBUCUT OT €€ HA4YAJIbHOI'O COCTOSHHUSL.
[ToaTOMy Kakli0€ yCTOWYMBOE COCTOSIHME (WJIM aTTPakTop) O00JaJaaeT HEKOTOPOid
00J1acThI0 HAYaJIbHBIX COCTOSIHUN, M3 KOTOPBIX cCHCTeMa 00sA3aTeNbHO IONAJET B
paccMaTpuBaeMble KOHEUHBbIE COCTOSHUSA. TakuM oOpa3om, (azoBoe MPOCTPAHCTBO,
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CHUCTeMbl pa3buBaeTcs Ha 0O0JacTH MNPUTSDKEHUsA arTpakTopoB. Ecimm  (azoBbiM
ABIIICTCS JIByXMEpHOE MPOCTPAHCTBO TO, OKpamIuBas OO0JACTH MPUTSIKCHHS
pa3IMYHBIMH [IBETAMH, MOKHO MOJYYUTh [IBETOBOU (Pa30BBIN MOPTPET ITON CHCTEMBI
(uTepauMOHHOrO TMporecca). MeHsisi aJropuTM BbIOOpa LIBETA, MOKHO MOJYYUTh
CIOXHBIE (PpakTajgbHble KApPTUHBI C MPUYYJIMBEIMH MHOTOI[BETHBIMU Y30paMH.
HeoXuaaHHOCTBIO Il MaTEMaTHKOB CTajla BO3MOYKHOCTh C TIOMOUIbIO TPUMHTHUBHBIX
aJITOPUTMOB TTOPOKACHUS OUEHb CII0XKHBIX HETPUBHAIIBHBIX CTPYKTYP.
B kauectBe nmpumepa paccMOTpUM MHOKeCTBO Manaens0poTa (puc. 4.3).

y

Puc. 4.3. MuoxectBo Manaens0pora

AJ'IFOpI/ITM Cro IIOCTPOCHHUA JOCTATOYHO IIPOCT M OCHOBAH Ha IIPOCTOM
HUTCPAaTUBHOM BBIPAKCHHUM !

Z[i] z[i+1]=zli]- z[i]- C,

rae Z[i] u C — KOMIUIEKCHBIE TIEpEMEHHBIE.

Hrepauuu BBIIOTHSAIOTCS I KaXKI0HW cTapToBOM TOYKH C MPSMOYTOJbHOU
WIM  KBaApPAaTHOM 00JacTH — TOJMHOXECTBE KOMIUIEKCHOM  IUIOCKOCTH.
WrepanmonHslii mpouecc MNpoaosbKaeTcss A0 TeX Mop, noka Z[i] He BbIAAET 3a
npeiebl OKPYKHOCTH pajuyca, HeHTp Kotopoi jexut B Touke (0,0) (310 03Hayaer,
YTO aTTPAKTOP JUHAMUYECKON CHUCTEMBI HAXOJIUTCS B OSCKOHEYHOCTH), WM TIOCIE
JIOCTATOYHO OoJbiioro uucia urepanuid (Hanpumep 200-500) Z[i] coitgercs k
KaKON-HUOYAb TOYKE OKPYKHOCTH. B 3aBUCMMOCTH OT KOJMYECTBAa HUTEpalui, B
TEUEHUE KOTOPBIX Z[i] ocTaBajiach BHYTPU OKPY>KHOCTH, MOXHO YCTAHOBUTH I[BET
touku C (ecnu Z[i] octaeTcs BHYTPU OKPY>KHOCTH B TEUEHHE JOCTATOYHO OOJIBIIOTO
KOJIMYECTBA UTEpalUid, UTEPALIMOHHBIN MPOLIECC MPEKPAIIAETCS U 3Ta TOYKA pacrpa
OKpalIMBAETCS B YEPHBII LIBET).
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BelmieonucanHblii  QITOPUTM  J1a€T NPUOIMKEHHE K TaK Ha3bIBAEMOMY
MHOXKeCTBY MannensOpora. MuoxectBy Manaens0poTa nNpuHAAIEKAT TOUKH,
KOTOpbIE B TE€YEHHE OECKOHEYHOrO0 YHUCIIa UTEpALMi HE YXOIAT B OECKOHEYHOCTb
(TOukH, MMEroIIMe YepHbId LBeT). TOYKM, MpUHAMJIEKAIIUE TPAHUIIE MHOKECTBA
(MMEHHO TaM BO3HHMKAIOT CIIOXKHBIE CTPYKTYPBI), YXOASIT B OECKOHEUHOCTh 3a
KOHEUHOe 4yMcio urepauuil (puc. 4.4), a TOUKH, JeKaIUE 32 NpPeJesiaMd MHOXKECTBA,
yXOJAT B OECKOHEYHOCTh Yepe3 HeCKOJIbKO uTepaiuii (0enbiii poH).

Puc. 4.4. Yyactok rpanuiisl MHOXKecTBa Manaens0poTa, yBennueHHsii B 200 pas

Cmoxacmuueckue ¢ppaxmanoi

Eme ogHuM wu3BECTHBIM KJIacCOM (DPaKTaJIOB SIBISIOTCA CTOXAaCTHYECKHUE
(dpakTaiabl, KOTOpbIE MOJYYalOTCS B TOM CJyyae, €CIM B UTEPAMOHHOM Ipoliecce
Clly4ailHIM 00pa3oM MEHSTh Kakue-1nbo ero mapamerpsl. [Ipu 3TOM mosyvarorcs
OOBEKTHI, OYEHb MOXO0XKME Ha MPHUPOIHBIC: HECUMMETPUUHBIC JEPEBbs, U3PE3aHHBIC
OeperoBbie JIMHUU | T.J. J[ByMepHBIE CTOXaCTUYECKHE (PpaKTaJIbl UCIIONB3YIOTCS TPU
MOJICIMPOBAHUU pelibe(pa MECTHOCTH U TIOBEPXHOCTH MOPHI.

Memoowvt nocmpoenusa ppaxmanos

Cy1iecTBYyIOT 1Ba OCHOBHBIX METOJa mocTpoeHus ¢pakranos. [lepBoiii meTon —
ucnons3oBanue L-cuctem (oT umenu Lindenmayer), BTOpoid MeTOJ — NMPUMEHEHUE
cuctembl urepupytonmx ¢pynakuuit I[FS (Iterated Function Systems) (puc. 4.5, a, 0).

L-cucrema — 3TO rpaMmaTHKa HEKOTOPOIrO si3blKa (JOCTATOYHO MPOCTOTO),
KOTOpasi ONUCBHIBAET MHUIMATOP M MpPeoOpa3oBaHHUE, BBINOIHAEMOE HAJl HUM IpH
MOMOILM CPEACTB, AHAJOTMYHBIX cpeacTBaM s3bika Jloro (akcmomaTudeckoe
OIKCaHUE MPOCTEUIINX T€OMETPUUECKUX (DUTYP U AOIMYCTUMBIX IPe0Opa3oBaHUi Ha
IUIOCKOCTH U B IPOCTPAHCTBE).

36



[
Ly
T

Puc. 4.5. MeTonbl nocTpoeHus: (paKkTaioB:
a — IpUMeEp MOCTPOCHHUSI JIepeBa ¢ MOMOIIbI0 L-cucteMsl; 6 — n300pakeHue
kpuBoil Koxa, nosmyyeHHoe ¢ ucnonb3zoanuem IFS

Cucrema wurtepupyromux GyHKHUH — 3TO COBOKYIHOCTh C)KHMAIOLIUX
addbunnbIX IpeodpazoBanuii. Kak nzBectHo, a@duHHBIE TPeoOpa30BaHUs BKIIOYAIOT
B cebs MacmrabupoBaHHe, IMOBOPOT U TMapajuiedbHBIM mnepeHoc. Addunnoe
npeoOpa3oBaHUe CUYHUTACTCS CXKUMAIOMINM, €CIu KOA(POUIMEHT MaciTaOupOBaHUS
MEHBIIIE SANHUIIBI.

OtmeruM, uro L-cuctembl  mpegHa3HA4YeHbl Ui  TEHEPUPOBAHMS
npeadpakTanoB 3aJaHHOTO MOpsiAKa. JTO CBOMCTBO orinuuaeT ux ot IFS, xoTopsie
npeaHa3HavYeHbl I MOCTPOeHUs caMux ¢pakraioB. Meron, ocHoBaHHbIN Ha IFS, B
oTnuune oT L-cucreM cuuTaeTcsl MEepPCIEeKTUBHBIM METOJIOM CHHTEe3a (pakTalioB, a
TaKXKe CoKaThsl n300pakeHuid. IloMUMO MPOCTO MOCTPOECHUS KPACUBBIX M300paKeHUM
Ha PKpaHe KOMIbIOTepa, (PpaKTalibl NPUMEHSIOTCS B KOMITBIOTEPHBIX TEXHOJIOTHSIX B
CJIeIYIOLIUX 00NaCTsIX:

— C)KaTue n300pakeHuit 1 uHPoOpMaInu;

— CKpbITHE MH(OpPMAIUU B U300PKEHUH U 3BYKE;

— mu(poBaHUE JAHHBIX C TOMOIIbIO (PPAKTAILHBIX AITOPUTMOB;

— co3nanue PpakTaIbHOU MY3bIKH;

— MOJEIMPOBAHUE CUCTEM;

— W JIpyTHe.

4.3. Ilopsinok BbINOJHEHHSI PadOThI

1. I3y4uTh TEOPETHUYECKYIO YacTh PaOOTHI.
2. 3arpy3utb Ha [I9BM mnporpammy Photoshop .
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3. 3amycTuth (Qaitn ¢ ykazaHusMU K JiabopaTopHOW pabore Nod, H3yuuTh
JaHHBIE YKa3aHUS U MOPSIOK BHIMOJIHEHHS Ta00paTOpHOI paboOTHI.

4. BBINOIHUTH AEUCTBUS, IPEJCTABIICHHBIE B YKA3aHUSIX K JJabopaTopHOil paboTe.

5. UccaenoBath METOBI U CIIOCOOBI NOCTPOEHUS (PaKTaIOB.

6. UccnenoBarh mpolecc co3fgaHusi (PpaKkTaloB C IMOMOILBIO MPOTrpaMMbI
Photoshop.

7. Pe3ynbTarhl paboThl B BHJIE TPAQUICCKUX N300paKECHU BCTABUTH B OTYET.
8. OpopMUTH OTUET U 3AIUTUTH PadOTY.

4.4. Conep:kanue oT4yeTa

1. Ilens paboThI.

2. Omnmcanue TOpsIIKa BBITOHEHUST paOOTHI C MPUBEICHUEM 3aKITFOUUTEIHHBIX
M300paKEHNH, TIOTyYCHHBIX B PE3YJIbTATE BHIMOIHEHUS J1a00paTOpHON paboThI.

3. BeIBoabI Mo padore.

4.5. KoHTpoJbHBIE BONIPOCHI

Urto takoe dpakran?

OCHOBHOE CBOMCTBO (hpaKTayioB.

Kaxk kmaccudunupyrorcs ppaxraini?

Yro Takoe reoMeTpuieckue (ppakTaiabl U Kak OHU CTPOSITCS?
[IpuBenuTe npuMep MOCTPOEHUS FTEOMETPUUYECKOro (ppakraa.
UYro Takoe anredpandeckue Gppaxraibi?

[IpuBenuTe mpuMep MOCTpoeHus anredpandeckoro ¢ppakrania.
UYro Takoe ctoxactuyeckue (ppakranbl?

. Kakue metonp! moctpoeHus ¢ppakTaioB Bbl 3HaeTeE?

O YeM oTINYaArOTCA JaHHBIE METOBI?

h‘\DEX’.\‘.O\.U‘:h."’!\’.*‘
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HNPUJIOKEHHUE

«opsiyne» kiaapum nporpammsel CorelDRAW

Komanabl menio File (Daiian)

New (Hogbrit)
Open (OTKpHITH)
Save (CoxpaHuTb)
Import (MmnopT)
Export (Qxcnopr)

Komanasl menro Edit (PerakTupoBars)

Undo (OTmeHuTb)

Redo (IToBTOpHO BBHITIOJIHUTH)
Repeat (IToBTopHTh)

Cut (Bbipe3ats)

Copy (KonupoBartsb)

Paste (BctaButb)

Delete (Y nanuts)

Objects (OOBEKTHI)

Duplicate ([{y6nupoBats)

Copy Properties From (KonupoBaTh cBoOMCTBa U3)

Komanabl menio View (Bun)

Full-Screen Preview (ITomHO3KpaHHBIN TPOCMOTP)
Snap To Grid (ITpussizaTh k ceTke)

To Front (Bepx)

To Back (Bau3z)

Forward one (Ha ogun Briepen)
Back One (Ha oxun Hazan)
Group (CrpynnupoBaThb)
Ungroup (PasrpynnupoBats)
Combine (CkoMOMHUPOBATH)
Break Apart (PazpeanauTb)

Convert To Curves (ITpeoOpa3oBaTh B KpUBbIE)
Convert Outline To Object (ITpeobpazoBathb

KOHTYP B OOBEKT)

Komanasl menio Effects (3¢ dexrsni)

Lens (JIun3za)

Ctrl+N
Ctrl+O
Ctrl+S
Ctrl+I
CtrL+E

Ctrl+Z
Ctrl+Shift+Z
Ctrl+R
Ctrl+X
Ctrl+C
Ctrl+V

Del

Ctrl+A
Ctrl+D
Ctrl+Shift+A

F9

Ctrl+Y
Shift+PgUp
Shift+PgDn
Ctrl+PgUp
Ctrl+PgDn
Ctrl+G
Ctrl+U
Ctrl+L
Ctrl+K
Ctrl+Q
Ctrl+Shift+Q

Alt+F3
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Komanabl menio Text (Tekcr)

Format Text (PopMaTupoBaTh TEKCT)

Edit Text (PenakTupoBaTh TEKCT)

Align To Baseline (BeipoBHATH 110 6a30B0i
JIUHUH )

Spell Check (ITpoBepka opdorpadun)
Change Case (I3mMeHUTH peructp)

Show Non-Printing Characters (IToka3atb
CITy>kK€OHBIE CUMBOJIBI)

Komanabl menio Tools (MHCTpyMeHTHI)

View Manager (/lucnietTaep BUI0B)
Graphic and Text Styles (I'padudeckue

Y TEKCTOBBIE CTHIIN )

Symbols and Special Characters (CumBoJIBI
U CIICLICUMBOJIBI)

Komanabl menro Window (OkHo)

View Manager (/[ucnietuep BUI0B)
Graphic and Text Styles (I'paduueckue

M TEKCTOBBIE CTHJIH)

Symbols and Special Characters (CuMBoJIBI
M CIICIICHMBOJIHI)

Refresh Window (O6GHOBUTE OKHO)
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Ctrl+T
Ctrl+Shift+T
Alt+F12
Ctrl+F12

Shift+F3
Ctrl+Shift+C

Ctrl+F2
Ctrl+F5

Ctrl+F11

Ctrl+F2
Ctrl+F5

Ctrl+F11

Ctrl+W
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