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BBenenue

[IpencraBieHne TaHHBIX HA MOHHTOPE KOMIIBIOTEpA B rpauueckoM BHUE
BIIEpBBIE OBUIO peanu3oBaHo B cepeauHe 50-x rogoB it Oonpmmx OBM,
IPUMEHSBILINXCS B HAYYHBIX U BOCHHBIX HcciaenoBaHusax. C Tex nop rpadpudeckuil
cnoco® oToOpakeHHsT JaHHBIX CTal HEOThEMJIEMOM  IPUHAICKHOCTHIO
HOJIABJISIOLIETO YHMCIIAa KOMITBIOTEPHBIX CHUCTEM, B OCOOCHHOCTH MEPCOHAJIBHBIX.
['padmueckuii uHTEepdeiic MOTB30BATENS CETOAHS SBISETCS CTAaHAAPTOM ‘‘nie-
(GakTo” 78 NOpOrpaMMHOIO OOECHEYEeHUs pa3HbIX KIACCOB, HAuuMHAsA C
OIEPAaLlMOHHBIX CUCTEM.

CymiectByeT crnenuanbHas o0jgacTb UHGOPMATUKH, U3ydarollas METOAbl U
cpeacTBa co3faHus M oOpaOOTKM H300pa)K€HUl € MOMOUIbI0 MPOTrPaMMHO-
annapaTHbIX BBIYMCIUTEIbHBIX KOMIUIEKCOB, — KOMIbIOTepHas rpaguka. OnHa
OXBAaThIBA€T BCE BUJBI U (POPMBI IPEACTABICHUS M300paKEHHM, JOCTYIHBIX IS
BOCHPUATUSL YEJIOBEKOM JMOO HA SKpaHE MOHHUTOpa, JUOO B BUAEC KONUU Ha
BHEILIHEM HocuTene (Oymara, KHHOIUIEHKa, TKaHb U Ipouee). be3 KoMIbIoTepHOI
rpavky HEBO3MOXKHO TMPEACTaBUTh ce0e He TOJBKO KOMIBIOTEPHBIM, HO U
OOBIUHBIM, BIOJHE MaTepuajabHbId MHp. Busyanuzanus [JaHHBIX HaXOIUT
IIPUMEHEHUE B CaMbIX Pa3HBIX c(hepax yemoBeYecKon AesTenbHocTU. i npuMepa
Ha30BEM MEIUIMHY (KOMIOBIOTEpHas ToMorpadus), HaydHbIe HCCIEIOBaHUS
(Bu3yanu3auus CTPOEHHUS BEIIECTBA, BEKTOPHBIX MOJEH W APYrHMX JaHHBIX),

MOJICJIMPOBAHUE TKAHEN U OJIEKbl, OIIBITHO-KOHCTPYKTOPCKHE Pa3padOTKHU.



1. Buabl kKoMnbIOTEPHOU rpagukn

PaznuuaroT Tpu BuAa KOMIBbIOTEpHOU rpaduku. ITO pacTpoBas rpaduka,
BekTOopHas rpaduka W QpakrtanbHas rpapuka. OHU OTIIMYAIOTCS MPUHIIUIIAMHU
dbopMupoBaHUsS W300paKEHHS TPU OTOOPAKCHUHM HAa SKpaHE MOHUTOpA WIH TPHU
nevyatd Ha Oymare. B pacTpoBoii rpaduke m3o0pakeHHE MPEACTABISETCS B BUJIC
Habopa OKpaIIeHHBIX TOUEK. Takoi METO I MpeACTaBICHUS H300paKEHUS Ha3bIBAIOT
pacTpoBbIM. PacTpoByro rpaduky NPUMEHSIOT TpH pPa3paboTKe AJIEKTPOHHBIX
(MyTBTUMEIUHHBIX) U MONMArpaguueckux u3aanuid. NumocTpaium, BEIOJTHEHHBIC
CpEICTBAaMH pAcCTpOBOM TpaduKu, pPEAKO CO3JAIOT BPYYHYIO C TOMOIIBIO
KOMITBIOTEPHBIX ~TIporpamMm. Yamie Bcero Jis O3TOH eI HCIOJB3YIOT
OTCKAaHUPOBAHHBIC  WJUIIOCTPALIMM, TOATOTOBJICHHBIC  XYJOKHUKAMHU, WM
dbororpaduu. B mocienHee BpemMs Ui BBOJA PACTPOBBIX H300pakeHUU B

KOMIIBIOTCP HaIllZI HIMPOKOC ITIPUMCHCHUC III/I(l)pOBBIG (I)OTO-I/I BHACOKAMCDPHEI.

BonpmmHCTBO Tpaduyueckux pegakTopoB, NMpPeJHA3HAYECHHBIX NI PabOThI C
pacTpoOBBIMU  WJUIKOCTpPAllMSMHU, OPUEHTUPOBAHHBIE CTOJBKO HA CO3J/IaHHE
M300paKEeHUI, CKOJIBKO Ha X 00paboTKy. B MIHTepHeTe moka mpuMEHSI0TCS TOJIBKO
pacTpoBblE€ WJUIIOCTpAallMM. BEKTOpHBIM METOJ — 3TO METOA NpPeACTaBICHUS
M300paKeHUsl B BUJIE COBOKYITHOCTH OTPE3KOB U YT U T.11. B TaHHOM ciiydae BEeKTOp
— 9T0 HAOOp MAaHHBIX, XapaKTEPU3YIOIIUX Kakou-1nb0o o0BhekT. I[IporpammHbie
cpenctBa i paboThl ¢ BEKTOpHOM rpaduKol MpelHa3HAUYEHbI B IEPBYIO0 OYEpEIh
JUISL CO3/IaHUSl WIUTIOCTPALIM UM B MEHBIIEW CTeneHu Mg ux oOpaboTku. Takue
CpEIICTBAa IIMPOKO HCIIOIB3YIOT B PEKJIAMHBIX areHTCTBAX, JU3AWHEPCKUX OrOpo,
pemakiuax u usnarenabcTBax. Odopmutenbckue pabOTh, OCHOBAaHHBIE Ha
MPUMEHEHUHU MIPU(PTOB U MPOCTEHIITUX TCOMETPUUYECKUX IJIEMEHTOB, PEIIAIOTCS

CpeIICTBaMH BEKTOPHOU Tpaiki MHOTO TIPOIIIE.

PactpoBoe  m300pakeHMEe  CTpPOMTCS M3  MHOXECTBAa  ITHKCEIICH.

BCKTOpHOC I/I306pa)KCHI/IC OIINCBhIBACTCsS B BHJC IIOCJICA0OBATCIIBHOCTH KOMAaH/.



PactpoBbie pucyHkun 3(G(EKTUBHO HCHOMB3YIOTCA JUIsl MPEACTABICHUS

peanbHbIX 00pa3oB.

Bekropnas  rpadmka < HE  TO3BOJSET  MOJAy4YaTh  M300paKCHUS

dboTorpaduieckoro KkauecTna.

HpI/I MaCIHTa6I/IpOBaHI/II/I N BpallCHHUHN PACTPOBBIX KAPTHUHOK BO3HUHKAIOT

HCKaXCHMUI.

BekTopHbie n300pa)keHUs MOTYT OBITh JIETKO MpeoOpa3oBaHbl 0€3 MOTepH

Ka4dycCTBa.

PactpoBeie pHCYHKH MOTYyT OBITH JIETKO HalleyaTaHbl Ha TIPUHTEpax.
BekTopHbIE pHCYHKH MHOT/A HE TIeYaTalOTCS WU BBITJBIIAT Ha Oymare He Tak, Kak
xorenoch Obl. [Iporpammubie cpeacTBa st paboThl ¢ (pakTaabHOM rpadukon
MpeIHAa3HAYCHBI JUII  aBTOMATHYECKOW TEHEpallud HW300pKCHHHA  ITyTeM
MareMathyeckux  pacueroB. Cozmanue  (GpakTagbHOM  XyIO0KECTBEHHOMN
KOMITO3UIIMHA COCTOUT HE B PUCOBAHUU UM O(OPMIICHUH, a B IPOTPAMMHUPOBAHUHU.
®pakTanpHas rpadguka, Kak U BEKTOPHAS — BBIYUCISIEMAas, HO OTJIMYAeTCS OT Heé
TE€M, 4YTO HUKAaKUE OOBEKTHI B MaMSTH KOMIIbIOTEpa He XpaHsaTcs. M3o0pakeHue
CTPOUTCS 0 ypaBHEHUIO (WM TIO0 CHUCTEME YPaBHEHHI ), OATOMY HHUYETO, KpOME
dbopmysbl, XpaHUTh He Hajo. V3MeHuB KOA(DUIMEHTH B YpaBHEHHH, MOXKHO
MOJIYYUTh COBEPIICHHO JPYyryto KapTuHy. CrnocoOHOCTh (pakTaabHOM Trpaduku
MOJEIHUPOBaTh O0Opa3bl JKMUBOW MPUPOJBI BBIUMCIUTEIBHBIM ITYyTEM YacTo

HCIIOJIB3YIOT OJIA aBTOMATUYECKOM IrcHCpalnun HEOOBITHBIX HHHIOCTpaHHﬁ.



2. BektopHas rpadpuka

B otnmume ot pactpoBoii rpaduku B BEKTOpPHOH rpaduke n3oOpakeHue
CTPOUTCS C TOMOIIBIO MAaTEMATHUYECKUX ONHUCAHUN OOBEKTOB, OKPYKHOCTEH U
JUHAA. XOTSA Ha TMEPBBIM B3IV OTO MOXKET IIOKA3aThCS CIIOXKHEE, YEM
UCIIOJIb30BaHUE PACTPOBBIX MACCHUBOB, HO JUIsl HEKOTOPBIX BHUJOB M300pa)K€HUM
UCIIOJIb30BaHUE MATEMAaTUYECKUX OMMCAHUMN SBISETCS 00Jiee MPOCTHIM CIIOCOOOM.
KiroueBbIM MOMEHTOM BEKTOPHOW TpaduKH SBISETCS TO, YTO OHA HCIIOJIB3YEeT
KOMOMHAILIMIO KOMIIBIOTEPHBIX KOMAHJ U MaTeMaTHYECKUX (hopmyn A 0ObeKTa.
OT0 MO3BOJIAET KOMIIBIOTEPHBIM YCTPOMCTBAM BBIUKCIATH M MOMELIATh B HYKHOM
MECTE pEaIbHbIE TOYKH MPU PUCOBAHMU ITHUX OOBEKTOB. Takas 0COOEHHOCTH
BEKTOPHOM I'paUKM AaeT el psJ NpeuMyIIEeCTB Mepel] pacTpoBOM rpadukoi, HO B
TOXKE BpeMs SIBJIAETCS MPUYMHOW €€ HEeIOCTAaTKOB. BeKkTopHyro rpaduky yacto
Ha3bIBAIOT OOBEKTHO-OPUEHTUPOBAHHOW TpaUKOM WIM YEPTEKHON TIpadUKOM.
[IpocTbie 0OBEKTHI, TAKUE KaK OKPY>KHOCTH, TUHUH, C(Hephl, KyObl 1 TOMY OJI00HOE
Ha3bIBAECTCS NPUMHUTHBAMHU, W HCIOJB3YIOTCA MPU CO3JaHUU OO0JIee CIOKHBIX
00bekTOB. B BekTOpHOW Tpaduke OOBEKTHI CO3JAIOTCSA IyTeM KOMOWHAIMHU
pa3nu4HbIX OOBEKTOB. [l co3maHuss OOBEKTOB NPUMHUTHBOB HCIOJb3YHOTCS
npoctele onucaHus. Ilpsimas nuHUA, TyrH, OKPYXHOCTH, SJUIMICHI M 00JacTu
OJTHOTOHHOI'O WJIM HW3MEHSIOLIErocss CBETa — JTO JABYXMEpPHBIE PHUCYHKH,
UCIIOJIb3yEeMbI€ JUIsl CO3/IaHMsI JIETaIU3UPOBAHHBIX HM300paxkeHuil. B TpexmepHoi
KOMIBIOTEPHOM IrpaduKe JUIsl CO3/1aHNUs CII0KHBIX PUCYHKOB MOTYT UCIIOJIb30BAThCS
TaKHe 3JIEMEHTHI Kak cepbl, KyObl. KomaH1bl, OMUCHIBAOIINE BEKTOPHBIE OOBEKTHI
OOJBIIMHCTBY TMOJIb30BATENE BO3MOXHO HUKOI/IA HE TMPUAETCS YBUJIETb.
Omnpenensth, Kak OMUCHIBaTh 00BEKTHI OyA€T KOMIIbIOTEpHAs ITPOrpaMMa, KoTopas
UCITIOJIB3YETCsl JUIsl MOATOTOBKMA BEKTOPHBIX OOBEKTOB. [l cO3/MaHUsI BEKTOPHBIX
PUCYHKOB  HEOOXOAMMO  HCIOJb30BaTh  OAWH M3  MHOTOYHUCIIEHHBIX
WUTIOCTPALIMOHHBIX TMAaKeTOB. JIOCTOMHCTBO BEKTOPHOW TpaduKd B TOM, YTO
OMMCAHME SIBJIAETCS MPOCTHIM M 3aHUMAET Majl0o MaMATH KoMIibioTepa. OmHako

HCOOCTAaTKOM ABJIACTCA TO, YTO I[GT&HBHBIﬁ BeKTOpHBIﬁ 00BEKT MOJKET OKa3aThCs



CIIMIIKOM CJIOHBIM, OH MOKET Halle4aTaThCsi HE B TOM BHUJE, B KAKOM OXHIAET
[OJb30BaTEIb WJIM HE HaledaTaeTcs BOOOLIEe, €clM HpPUHTEp HENpaBUIBHO
UHTEPIPETHPYET WIK HE TIOHUMAET BEKTOpHbIE KOMaHAbI. [I[porpaMMbl BEKTOPHOIA
rpaduku coCOOHBI CO3/1aBaTh PAcCTPOBBIE M300PAKEHUSI B KaueCTBE OJHOTO U3
TUIIOB OOBEKTOB. DTO BO3MOYKHO IIOTOMY, YTO PACTPOBBIN PUCYHOK MPOCTO HAOOP
UHCTPYKUMN ISl KOMIIbIOTEpA, M TaK KaK MHCTPYKIUH 3TH OYEHb HPOCTHI, TO
BEKTOpHas rpaduka crnocoOHa BOCTIPUHUMATH PACTPOBbIE N300pakeHHsI HApaBHE C
OCTaJIbHBIMU OOBEKTaMH, XOTSI MOYKHO TIOMECTUTH PACTPOBBIE H300paKECHNUS B BUIE
00BEKTa BEKTOPHOM (hopmate, HO HE YAAeTCs OTPEIaKTUPOBATh U U3MEHUTH B HEM

OTACJIBHBIC ITNKCCIIN.

ASCIl — KOMIBIOTEPHBIN KOA IS MPEACTABICHUS MU(PPOBBIX CHUMBOJIOB.
CymectByer Bcero 256 BO3MOXKHBIX JBYX3HAaUHBIX IIECTHAALATEPUYHBIX KOJOB,
no3toMy ASCII cogepxut 256 CUMBOJIOB MO OJHOMY Ha JIF00OO€ 3HAYEHHE KOJa.
NHuorna BekTopHbIe (hOpMaThI TPEACTABIISAIOT BBIOOP CIIOCO0A KOAMPOBAHUS TAHHBIX
B (paiine. /IBonuHOE KOOUPOBAHUE MCIOJIb3YeT MUHUMYM OJuH 3Hak 0 u 1 ans
3anucy aHHbIX, Toraa kak ASCII konupoBanue npuMeHseT MUHUMYM BoceMb 0 n
1 st 3anucH J1'000ro 3JaeMeHTa TaHHBIX. BIOOp TBOMYHOr0O KOJAWPOBAHUS BMECTO
ASCII Bnusier Ha pa3mep ¢aiina n300paxeHus TOJIbKO B TOM cilydae, eciid (paiin
COJIEP)KUT JTaHHBIE pPAacTPOBOrO pHUCYHKA. EciiM 3amojHUTh JAaHHOE pPacTpoOBOE
nzoopaxxenue B Bune kogoB ASCII, To pazmep daitna yBeaIuuuTcs B /1Ba, a TO U TPU

pasa.

Pa3nmuunbie BekTOpHBIE (OpMaAThl 00JaNAIOT PaA3TUYHBIMH ITBETOBBIMH
BO3MOXHOCTSAMU. [Ipocreiimue ¢hopMartel, KOTOPbIE MOTYT HE COACP)KAaTh BOOOIIE
HUKAKOW WH(OpPMAIUHU O 1IBETE, UCTIOJIB3YIOT I[BET IO YMOTYAHHUIO T€X YCTPOUCTB,
Ha KOTOPBHIC OHU BBIBOJIATCS, ApyrHe (GopMaThl CIIOCOOHBI COXPAHATH JAHHBIC O
MIOJITHOM TPUIATH IBYX OUTHOM 11BeTe. Kakyto ObI I[BETOBYIO MOJI€TTh HE MPUMEHSLIT
OBl BEKTOPHBIN (hopmaT, Ha pa3Mep (Qailna OH HE BIUSET, KPOME TE€X CIIydaeB, KOTIa
(baiis1 comepXUT pacTpoBble 00pa3bl. B 0OBIUHBIX BEKTOPHBIX OOBEKTAaX 3HAUCHUE

BCTA OTHOCHUTCA KO BCEMY O6’beKTy B IICJIOM. HBGT 00BbeKTa XPaHUTCA B BUAC 9aCTHU
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€ro BEKTOpPHOro omucaHus. HekoTopble BEKTOpHBbIE (ailibl MOTYT CO31aTh
pPAcTPOBBIN 3CKU3 M300paKCHHUM XPAHSIIMXCA B HUX. DTH PAaCTPOBBIE KaPTHUHKH,
WHOTJIa  Ha3blBa€Mble  KPATKUMH  OINUCAHUAMH  H300paxkeHuM, OOBIYHO
MPEICTaBISIIOT COOOW ACKM3bI BEKTOPHBIX PUCYHKOB B IesioM. KpaTkoe ommcanue
U300paKeHHsI, 0OCOOCHHO TOJIE3HO B CUTYyalUsiX, KOT/Ia Bbl HE XOTUTE OTKPHIBAThH
Bech (haiisl, 4TOOBI MOCMOTPETh, YTO B HEM XPAHUTCS WJIM KOTJa Bbl HE MOXKETE
BUJICTh BEKTOPHBIM PHCYHOK BO BpeMsi €ro Hcrnojb3oBaHus. [lepBas cutyanus
BO3HMKAET, KOTJa BaM HEOOXOIUMO HaWTh (ailjl ¢ MOMOIIbI0 OJHOW M3 MHOTHX
CHENHMaNbHO pa3pabOTaHHBIX AJig 3TOro mporpamm. Jlis obnerdeHus MOMCKa
HY>KHOTO BEKTOPHOTO (haiiyia TaKue MpOrpaMMbl MOTYT CUUTHIBATH PACTPOBBII ICKU3
U300paKeHUsI U IPyTUe XapaKTepPUCTUKH, HAPUMEP, BEKTOPHBIA QopmaTt, BpeMs
CO3/aHusA, OWTOBYIO TIyOMHY M300pakeHHsT M Tak jganee. Bropas cutyanus
BO3HUKAET, KOTJa B KaKOM-JIM00 M3/1aTeIbCKOM MAKeTe MOMEUIAeTCsl Ha CTPAHUILY
BEKTOPHBIN pHUCYHOK. M300paxeHue, KOTopoe Bbl YBHIWUTE, OYIET pacTpPOBHIM
ICKMU30M HACTOSIIEr0 BEKTOPHOTO PUCYHKA, Y KOTOPOTO HEJb3s U3MEHHUTH pa3Mep,
o0Ope3aTh WM Kak-TO UHaue o00padoTaTh M300pakeHHE. 3a ICKU3bl M300paKeHUs
MPUXOJUTCS PACIUIaYMBATBCS MaMATHIO, T.K. OCKU3bI — 3TO pacTpoBas BepcHUs

PUCYHKOB, a pacTPOBBIE€ JAHHBIE UCIIOIB3YIOT MHOI'O NTAMATH KOMIIBIOTEPA.
JlocToMHCTBA BEKTOPHOM TpaduKu.

Camas cuiibHast CTOpOHA BEKTOPHOM TpadUKu B TOM, YTO OHA UCIIOIB3YET BCE
MPEUMYIIEeCTBA paspeniaronieil cCnocoOHOCTH JI000r0 yCTPONCTBA BBIBOAA. DTO
MO3BOJISICT M3MEHATH pa3Mephl BEKTOPHOTO PUCYHKA 0O€3 IMOTEpH ero KayecTsa.
BekTopHbIe KOMaHIBI MPOCTO COOOINAIOT YCTPOMCTBY BBIBOJIA, YTO HEOOXOIAMMO
HapUCOBaTh OOBEKT 3aJaHHOTO pa3Mepa, HCIOIb3YS CTOJBKO TOUYEK CKOJBKO
BO3MOXHO. Jlpyrumu cioBamu, 4eM OOJbIIE TOYEK CMOMKET HCIOJIB30BATh
YCTPOMCTBO BBIBOJIA JJISI CO37aHUSI OOBEKTA, TEM JydIllle OH OyJeT BBITJIANCTb.
PactpoBeiii dopmar daiina TOYHO OmMpenesnsieT, CKOJIbKO HEOOXOIUMO CO37aTh
MUKCEJIeH U 3TO KOJMYECTBO U3MEHSETCSI BMECTE C pa3peliaronieil CrnocoOHOCThIO

YCTPOMCTBA BBIBOJA. BMECTO STOTO MPOMCXOAWT OJHO W3 JABYX KOO mpu
8



YBEJIIMYEHUHN paspelaroneil CrIocOOHOCTH, pa3Mep pacTpoOBOMl OKPY>KHOCTH
YMEHBIIAETCS, TAK KAK YMEHBIIAETCS pa3Mep TOUKU COCTABIISIFOIINX MMUKCEIb; TN0O
pa3Mep OKpPYKHOCTU OCTaeTCs OJIMHAKOBBIM, HO TMPHUHTEPHl C BBICOKOU
paspelnarnieil CnocOOHOCTHIO UCHOJIB3YIOT OOJBIIE TOYEK ISl JTH000T0 MUKCEII.
BekTopHas rpaduka 061agaet eiie OJJHUM BaXKHBIM MPEUMYIIECTBOM, 3/1€Ch MOKHO
peaaKkTUPOBaTh OTAENbHBIC YaCTH PUCYHKA HE OKa3blBasl BIMSHUS HA OCTaJbHBIC,
HaIpUMep, €CIU HY)XHO CJeNlaTh OOJIbIIE WM MEHbIE TOJbKO OAMH OOBEKT Ha
HEKOTOPOM HM300pa)K€HWH, HEOOXOJMMO MPOCTO BHIOPATH €r0 U OCYIIECTBUTH
3agymaHHoe. OOBEKTBI Ha PUCYHKE MOTYT MEpeKpbIBaTbCcsl 0€3 BCSIKOTO
BO3JIEHCTBHS APYT Ha Apyra. BekTopHOE n300pakeHne, He COAEPIKaIlee paCTPOBBIX
OOBEKTOB, 3aHUMAET OTHOCUTEJIBHO HE OOJIBIIOE MECTO B MaMSITH KOMIIBIOTEPA.
Jlaxxe oO4YeHb JETaNM3UPOBAHHBIE BEKTOPHBIE PHUCYHKH, cocrodmme u3 1000

O00BEKTOB, PEAKO MPEBBIIAIOT HECKOJIBKO COTEH KUIO0AMT.
Henocratku BeKTOpHOU rpadukH.

[Ipupona wu3beraer mnpsMbix JauHUK. K cokaneHWio, OHHM SIBIISIOTCS
OCHOBHBIMH KOMIIOHEHTaMH BEKTOPHBIX PUCYHKOB. J[0 HEIABHEr0 BPEMEHH 3TO
03HAYaJIo, YTO YAEJIOM BEKTOPHOU rpauKku ObLITN U300paXKeHus, KOTOPbIE HUKOT1a
HE CTapajiuCh BBIIIAJETh ECTECTBEHHO, HANPHUMEp, JIBYXMEPHBIE YEPTEXKH U
KpYTrOBBI€ AMarpaMmbl, cO3AaHHble crenuaibHbiMU Tiporpammamu CAIIP, nByx u
TpEX MEpHbIE TEXHUYECKHE WIUIIOCTPALMU, CTHJIM30BAaHHBIE PUCYHKH W 3HAYKH,
COCTOSIIIME U3 MPSIMBIX JIMHUN U 00JiacTel, 3aKpalleHHbIX OJHOTOHHBIM ILIBETOM.
BekTopHbIE pUCYHKH COCTOSIT U3 PA3IMYHBIX KOMaHJ] MOCHUIAEMBIX OT KOMIIBIOTEPA
K ycTpoiicTBaM BbIBOJA(TIpuHTEpY). lIpuHTEpHI CcoaepkaT CBOM COOCTBEHHBIC
MUKPOIIPOLIECCOPBI, KOTOPBIE HHTEPIPETUPYIOT 3TH KOMAaHIbl M MBITAIOTCA HX
NEepPeBECTU B TOUKH Ha jucTe Oymaru. MHorna u3z-3a npooiieM CBSI3H MEXIY JBYMs
IpoleccopaMy IPUHTEP HE MOXKET pacledararbh OTAENbHbIE JETall PUCYHKOB. B
3aBHCHUMOCTH OT TUIIOB IPUHTEPA CIy4alOTCs MPOOJIEMBI, U Y BaC MOKET 0Ka3aThCs
YUCTBIA JIUCT Oymaru, 4acTUYHO HANEYaTaHHbIA PUCYHOK WM COOOIIEHHE 00

OIIIUOKE.
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3. PacTpoBas rpaduka u nuKceJIb

KommbloTepHass WHAyCTpUs TOPOAWIIAa COTHU HOBBIX W HEOOBIUHBIX
TEPMUHOB, MbITAsICh O0BICHUTD, YTO TAKOE KOMIBIOTEP U KaK OH padboraeT. Tepmun
pacTpoBasi rpauka J0CTaTOUHO OUEBUJICH, €CIIU YCBOUTH MOHATHUS, OTHOCSIIHECS K
pacTpoBbIM  M300pakeHUsAM. PacTpoBble HW300pa’kKeHHS HAMOMUHAIOT — JIUCT
KJIeT4yaTol Oymaru, Ha KOTOpOM Jit00asi KJIeTKa 3akpallieHa JIMOO YepHBbIM, JIMOO
OeNbIM IBETOM, 00pa3ysi B COBOKYITHOCTH PUCYHOK. [Tukcenm — OCHOBHO# 3JIeMEHT
pacTpoBbIX HU300pakeHU. MIMEHHO M3 TakKUX SJIEMEHTOB COCTOUT PaCTPOBOE
n3o0paxkenne. B 1muppoBoM MHpe KOMIBIOTEPHBIX HW300pAKEHU TEPMHUHOM
NUKCeJIb 0003HAYal0T HECKOJIbKO Pa3HbIX MOHATUN. DTO MOXKET ObITh OTIEIbHAs
TOYKa 53KpaHa KOMIIBIOTEpA, OTAENIbHAas TOYKA HalleyaTaHHas Ha JIa3epHOM
NPUHTEPE WM OTACNIBbHBIA AJIEMEHT PAacCTPOBOIO M300pAKEHUA. DTHU MOHATUS HE
OJJHO W TOXE€, MO3TOMY 4TOObl H30€XaTh IyTaHMIIBI CIEAYET Ha3bIBaTh MX
clenyomuM o0pa3oM: BHJIEO NHUKCEIb NPH CChUIKE Ha HM300pa’kK€HHWE HKpaHa
KOMITBIOTEPA; TOUKA MPH CCHUIKE Ha OTIENBbHYIO TOUYKY, CO3JaBAEMYIO JIa3€pHBIM
npuntepoM. CymecTByeT KO3(pQUIMEHT NpsSMOYrOJbHOCTH — H300pakeHHUs,
KOTOPBIN BBEJEH CIELMAIBHO ISl M300paKEHUsI KOJIMYECTBA MUKCEIEH MaTpHILIbI

PUCYHKA 110 TOPU30HTAJIN U 110 BCPTUKAJIH.

Bo3Bpaiasich Kk aHaJIOTUH C JIUCTOM OymMaru MOKHO 3aMETHUTh, UYTO JHOOOM
pacTpoBbIi  PUCYHOK HUMEET OINpEACIEHHOE  KOJMYECTBO IHUKCeNIel B
TOPU3OHTANBHBIX U  BEPTHKAIBHBIX  psnax. CymecTBylOT  cleAyromue
Kod(PUIMEHTHI MPSAMOYToNbHOCTUH I 3KpaHoB: 320x200, 320x240, 600x400,
640x480,800x600 u ap. OTOoT KOADPUIMEHT YACTO HA3BIBAIOT pPa3MEpPOM
u3zoopaxenwus. [IpousBeeHne STUX ABYX YHCEN AaeT 00Iee KOJTMIEeCTBO MUKCENIeH
n3oopakenus. CyIecTByeT TakKe Takoe TOHATHE Kak KO3 UIIMEHT
PSIMOYTOJIBHOCTH THKceNned. B ornmume ot koddduimeHTa mpsMoyroabHOCTH
M300pKEHHSI OH OTHOCUTCS K peajbHBIM pa3MepaM BHUJIEO MUKCEIb U SBISETCA
OTHOIIIEHUEM pEaTbHONW MIMPUHBI K peaabHOM BbicoTe. J[aHHBIA KOIPPUIIMEHT

3aBUCUT OT pasMepa AUCIUICA WM TCKYIICTrO Pa3pClICHHUA, U IMO3TOMY Ha Pa3HLIX
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KOMITBIOTEPHBIX CHCTEMaX NPUHUMAET pas3inyHbie 3HaueHws. L[Ber mrobOoro
MUKCEIII PAacTPOBOTO HM300pAKEHUST 3alIOMUHAETCS B KOMITBIOTEPE C ITOMOIIBIO
KoMOMHaIuu OuTOB. Uem OoJbIlie OMTOB JJI ATOTO HCIOJIB3YeTCs, TeM OOJIbIlIe
OTTCHKOB IIBETOB MOKHO TOJy4HUTh. YHCIIO OUTOB, UCIIOJIB3yEMBIX KOMIBIOTEPOM
JUISL JTFOOOTO MHUKCEIs, Ha3bIBaeTCs OMTOBOM rimyOuHOM nukcess. Haubosee mpocToe
pacTpoBoe N300paKEHUE COCTOUT M3 MUKCEEH UMEIOIINUX TOJIBKO J1Ba BO3MOKHBIX
L[BETA YEPHBIN U O€Nbli, U TO3TOMY M300PAKEHHUSI, COCTOSLIUE U3 MTUKCEJIEH 3TOr0
BHJIa, HA3BIBAIOTCS OJIHOOMTOBBIMU HM300paKEHUSAMH. UHCIIO JOCTYMHBIX IIBETOB
WU Tpajaliid ceporo IBeTa paBHO 2 B CTENEHU PABHOM KOJIMYECTBY OWUTOB B

ITHUKCCIIC.

[IBera, ommceiBacMmble 240uTamu, oOecmeyuBarOT Ooiee 16 MHUIIMOHOB
JIOCTYITHBIX I[BETOB M WX YaCTO HA3bIBAIOT €CTECTBEHHBIMH IIBeTaMH. PacTpoBbie
U300paKeHHsI 00J1aJal0T MHOXKECTBOM XapaKTEPUCTUK, KOTOPHIE JODKHBI OBITH
OpraHW30BaHbl W (UKCHUPOBAHBI KOMITBIOTEpOM. Pa3mepsl H300pakeHHS U
pacrnoJioKeHUE MUKCeNIel B HEM TO JIBE OCHOBHBIX XapaKTEPUCTUKHU, KOTOpPbIE (paiin
pPacTpOBBIX M300pKEHUN JOHKEH COXPaHUTh, YTOOBI CO3MaTh KapTHHKY. Jlaxke
eclIM HcropueHa uHMOpMamMsa O I[BET€ JIO0OT0 MHUKCEIb M JIOOBIX JIPYTrux
XapaKTEPUCTHKAX KOMITBIOTEP BCE PAaBHO CMOJKET BOCCO37aTh BEPCHUIO PUCYHKA,
ecnu OyneT 3HaTh, KaK PacroIOKEHBI Bce ero nmukcenu. [lukcens cam mo cebe He
o0naaeT HUKAKUM pPa3MepOM, OH BCEro JUIIh OOJACTh MaMSITH KOMIIBIOTEpA,
XpaHsmas uWHGOPMAIMI0 O LBETE, MO3TOMY KO3(PQPUUMEHT NPSMOYroJIbHOCTU
U300pKEHUSI HE COOTBETCTBYET HUKAKOW peaibHOM pa3MEpPHOCTU. 3HAs TOJBKO
KOO PUIIMEHT NPSAMOYTrOJIBHOCTA HW300paKEHUS C HEKOTOPOM paspemaroien
CIIOCOOHOCTBIO MOXXHO OIPEACIIUTh HACTOSIINE pa3Mepbl PUCYHKA. IT0CKONBKY
pa3Mepbl M300paKEHUS XPAHATCS OTIEIbHO, MUKCENTh 3alOMUHAIOTCS OJIMH 3a
JIPYTUM, KaK OOBIYHBIM OJIOK JaHHBIX. KoMmIbroTepy HE MPUXOIUTCS COXPAHSAThH
OTJICJIbHBIC TIO3WITMH, OH BCETrO JIMIIL CO3JACT CETKY IO pa3MepaM 3aJlaHHBIM
K02 PUITMEHTOM MPSIMOYTOILHOCTH U300PKECHHUSI, a 3aTeM 3aIOJIHSIET €€ TUKCEIb

3a MHUKCeNeW. DTO caMblii MPOCTOM Ccroco0 XpaHEHHWs JaHHOTO PacTPOBOIO
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U300pakeHHsl, HO HE caMblii 3(DQEKTUBHBIN C TOYKH 3PEHUS HCIOJIb30BAHUS
KOMIIBIOTEPHOT'O BpeMeHU U naMsTu. bonee 3¢ pekTUBHBIN CITOCOO COCTOUT B TOM,
4TOOBI COXPAaHUTH TOJIBKO KOJIMYECTBO YEPHBIX M OEIBIX MUKCENeH B 1000 CTpOKe.
OTOT METOJ CXKHUMAeT JaHHbIC, KOTOPbIE HCIOIBb3YIOT PACTPOBbIE M300pa’KEHUSI.

BaTom ClIy4ac OHH 3aHUMAIOT MCHBIIC ITAMATH KOMIIBIOTCPA.
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4. ®pakrajbHas rpagpuka

Cpenu BceX KapTHHOK, KOTOpPbIE MOXKET CO37aBaTh KOMIIBIOTEp, JIMIIb
HEMHOTHE MOTYT ITOCHOPUTH € (PAKTAIBHBIMU U300paKEHUSIMU, KOT/1a UAET PEYB O
MOJTMHHOM KpacoTe. Y OOJBIIMHCTBA U3 HAC CIIOBO «(PPaKTa» BHI3BIBACT B MAMSTH
LBETHBIE 3aBUTYIIKH, (POPMUPYIOLIUE CIOXKHBIN, TOHKUIA U cocTaBHOM y30p. Ho Ha
caMOM JieJIe 3TOT TEPMHMH HMMEET Tropas3fo Oojee IMHPOKH cMbici. PpakTtan —
00BEKT, O0MagaronIii 0ECKOHEYHON CII0)KHOCTBIO, TMO3BOJISAIONIUN PAacCMOTPEThH
CTOJIBKO JK€ CBOMX JeTajeil BOMM3M, KaKk W Hu3Janeka. 3emilsl — KIaCCHYECKUH
npumep (pakrtaibHOro oObekTa. M3 KocMoca oHa BBINISAWT Kak mmap. Ecium
NPUOJINKATECSA K HEMl, Mbl OOHAPY>KMM OKE€aHbl, KOHTUHEHTBI, TOOEPEXbs U LIENHU
rop. bynem paccmarpuBaTh ropel Onmke — CTaHyT BHUJHBI elie 0oJjiee MeENKHE
JEeTaIi: KyCOUeK 3€MJIM Ha IOBEPXHOCTU IOpbl B CBOEM MaclITade CTOJb XK€
CJIOKHBIN M HEPOBHBIN, Kak cama ropa. M naxe emie 0ojiee CUIbHOE YBEIMUEHUE
MOKaXXET KPOIIECYHbIE YACTUYKUA TPYHTA, KaKJas M3 KOTOPBIX cama SBIsETCA

(dbpakTaibHBIM O0BEKTOM.

KomnbrloTepsl [at0T BO3MOXKHOCTH CTPOUTH MOJIETU TaKUX OECKOHEYHO
JETATU3UPOBAHHBIX CTPYKTYp. EcTh MHOTO MeTOM0B co3naHus (pakTaabHBIX
u300pakeHnii  Ha  KoMmmbloTepe. J[Ba  mpodeccopa  MaremMaTMKd U3
TexHosornyeckoro UWHCTUTYTa 1mTata JKopxkus  pa3paboTaiid  IMIHUPOKO
UCIIOJIb3YEMbI MeTO, n3BeCTHBIN Kak Cuctemsl Utepupyembix @ynkuunii (CUD).
C nmomoIipo 3TOr0 METOJIa CO3AAI0TCSl PEaTUCTUUHbIE N300paXKeHUs] MPUPOIHBIX
OOBEKTOB, TAaKWX, HAMPUMEpP, KaK JHCThS MAaNOpPOTHUKA, JEPEBBS, MPU STOM
HEOJHOKPATHO MPHUMEHSIOTCS TPeoO0pa3oBaHus, KOTOPHIE TBUTAIOT, U3MEHSIOT B
pasMmepe U BpamarT yactu u3zoopaxeHus. B CU® ucnonszyercs caMo moaooue,
KOTOpOE€ €CTh y TBOPEHUU MPHUPOJBI, U O0BEKT MOACIUPYETCS KaK KOMIO3UIUS
MHO>KECTBa MeJIbYalux KOmui camoro cedsi. dpakrTajgbHble H300paXEHUs C
MHOTOIIBETHBIMU 3aBUTYIIKAMHU OTHOCATCS OOBIYHO K paspsay TaK Ha3bIBAEMBIX
dbpakTamoB ¢ BpPEMEHHBIM IOPOTOM, KOTOpPBhIE HM300pa)KalOTCsl TOYKAMHU Ha

KOMILJIEKCHOM TJIOCKOCTH C LIBETAMH, OTPAXXKAIOUUMHU BpeMsi, Tpedyemoe JIJIsl TOTO,
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9TOOBI OpOUTA JAaHHOW TOUYKH Tepernuia («mepedekanay) onpeaeIeHHY0 TPaHuILy.
KoMruiekcHasi I0CKOCTh — KaK KOOpAMHATHAS IUIOCKOCTh ¢ ocsiMU X U Y. 1o mape
KOOPJIMHAT TOYKA CTPOUTCS HA KOMILUIEKCHOM IJIOCKOCTH TaK e, KaK M TOYKa Ha
wiockocTd OX y, HO YHCIIa UMEIOT JPYroi, HeOOBIYHBIN CMBICI: OHU O0JIaJaioT
MHHMOM KOMIIOHEHTOM, Ha3bIBAEMOH 1, KOTOpasi paBHa KBaJ[paTHOMY KOpHIO U3 -1.
(Bor mouemy i- MHUMas eIMHHMIIA — B JEHCTBUTEIHLHOCTH KOpeHb U3 -1 He
CYILIECTBYET). DTO HMCKAXKAET OOBIYHBbIC MpaBWIa MATEMATHUKH, TaK YTO TaKUE
OOLIEIPUHSATHIE OINEpalii Kak yMHOXKEHHE JABYX YHCEN, Jal0T HEOOBIYHbIE

pE3yJIbTaThI.

Haubonee u3BecTHbIN ¢pakTan, MHOXeCTBO ManaensOpora — (pakTan c
BPEMEHHBIM TIOporoM. JIJIsI KaXJA0W TOYKH Ha DKpaHEe KOMITBIOTED CUHUTACT
KOOPJIMHATHI CEPUH TOUEK, OMPEEIISIONUX MHUMBIN MyTh, HA3bIBAEMbI OPOUTOM.
Touku, ybM OpPOWTHI HHUKOTJA HE BBIXOMAT 3a MPEIASTbl MHUMOTO IHJIUHIPA,
pPacmoJIO)KCHHOTO B Hadajie KOOPJAMHAT KOMIUIEKCHOW IIOCKOCTH, CUYHTAIOTCS
DJIEeMEHTaMH MHOXKecTBa MaHaens0poTa U OOBIYHO 3aKPAIUBAIOTCS YEPHBIM.
Touku, 4YbM OPOWUTHI BBIXOMAT 3a MPENEHbl MHJIWHIAPA, PACKPAIIMBAIOTCS B
COOTBETCTBHH C OBICTPOTOMN «yOETaHUs: MUKCENb, Ubsl OPOUTA MOKUAAET IIUIHHIP,
HaIpuMep, Ha MIECTOW WTEpaIlii, MOKHO PacKpacUTh TOIYObIM, a TOT — OpOuTe
KOTOPOTO TpedyeTcs NI 3TOTO CeMb MTepaluii — KpacHbIM. B pesyibTaTe Ha
W300pKEHUHM TOJYyYMM MHOXKECTBO MaHens0poTa U €ro OKpyXKEHue ¢
«HECTAOMJIBHBIMUY» O0acTsIMu (pakTania — 00JIACTSIMU, JJII KOTOPHIX MaJible
u3MeHeHHs! (POpMyJIIbl BeIyT K OONBIION pa3HUIIE B OPOUTAIILHOM MOBEICHUN. DTO
XapaKTEepPHU3yeTcsl TYCTOTOM 3aKpacku pucyHka. MeHsas dopmyny uisl mojcdera
OpOMUT, TIOJIYYMM JPYTHE, TaKHE K€ DK30THYCCKHUE (PpaKTalIbl ¢ BPEMEHHBIM
noporoM. beckoHeuHO aeTanu3upoBaHHAs CTPYKTypa MHOXkecTBa Manmens0poTa
CTAaHOBUTCS «SICHOM», KOTJIa BBl YBEJIMYMBACTE MTPOU3BONIBHYIO 00acTh. HeBaxkHO,
CKOJIb MaJICHBKUW YY9aCTOK BbI paccMaTpHUBACTE: PUCYHOK, KOTOPHIH BBl YBHIIUTE,
Oyzaetr oanHaKkoBO ciOXHBIM. [louemy? [loToMy 4TO B IBYMEpPHOI IJIOCKOCTH, Ha

KOTOpOM CTpOUTCS MHOXKecTBO Manzaens0pora, nrobas o001acTb COAEPKUT
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OeckoHeyHoe yucio Touek. Korga Bbl BbIOMpaeTe 00nacTb Uisi OTOOpaskeHUs,
KOMIIBIOTEP TOYKaM M3 00JIACTH CTABUT B COOTBETCTBHE TOUKHU Ha 3kpane. U kaxnas
TOYKa, BEIOpaHHAs KaK YTOIHO OJIM3KO K IPYTOi, UMEET CBOIO XapaKTEePUCTHUECKYIO

OpOUTY, TOPOKAAIOIIYIO COOTBETCTBYIOIINN IIBETOBOM y30p.

MartemaTnueckoil ocHOBOW (pakTanbHON Tpaduku sABiseTcsS (pakTalibHas
reoMeTpus. 31€Ch B OCHOBY METOJIa MTOCTPOEHUS N300paKeHHI MOJI0KEH MPUHLIUIL
HACJENOBAHMUS OT, TaK HA3bIBAEMBIX, «POAMTENICH» TIE€OMETPUUECKUX CBOMCTB

00BEKTOB-HACJIETHUKOB.

[lonsitus ¢pakran, ¢pakranpHas reomMeTpus M (PpaxTtanbHas rpaduka,
nosiBUBIIKECS B KOHLE 70-X, CEroJHs MPOYHO BOUUIM B OOMXOJ MaTe€MaTUKOB U
KOMIIBIOTEPHBIX XYyAO0XKHUKOB. Ci10BO (hpakTasl o0pa3zoBaHO OT JaTHHCKOro fractus
U B MEPEBOJEC O3HAYAET «COCTOALIMU M3 (PparMeHTOB». OHO OBUIO MPENIOKEHO
mateMatukoM benya MangensOpotom B 1975 romy nns o0o3HauYeHUS

HCPCTYJLIPHBIX, HO CaMO HO,[[O6HI>IX CTPYKTYP, KOTOPBIMH OH 3aHUMAJICA.

®pakTaaoM Ha3bIBAETCS CTPYKTYPa, COCTOSIIAS U3 YACTEH, KOTOPhIE B KAKOM-
TO CMBICJIC TTOAOOHBI TieioMy. OJTHUM W3 OCHOBHBIX CBOWCTB (PpaKTaIOB SBIISCTCS
camo nogobue. OOBEKT HA3BIBAIOT CaMO MOJOOHBIM, KOTJa YBEIWYEHHBIC YACTH
00BEeKTa MOXOIAT Ha caM 00BEKT u IpyT Haj pyra. [lepedpasupys 3To onpenenenue,
MOJKHO CKa3aTh, 4TO B MPOCTEHIIIEM CiTydae HeOObIasi 4acTh ppaKkTaia CoIEPKUT

uHpopmaruio 060 BceM (ppakTaiie.

B nentpe ¢pakrtanbHO GUTYpHl HAXOAUTCS €€ MPOCTEHINHMIA >JIEMEHT —
PAaBHOCTOPOHHUN TPEYTOJIbHUK, KOTOPHIA MOJy4YHJI Ha3BaHUE «(paKTaIbHBINY.
3aTtem, Ha CpEHEM OTPE3KE CTOPOH CTPOSITCS PABHOCTOPOHHUE TPEYTOJIBHUKH CO
CTOpPOHOI, paBHOH (1/3a) OT CTOPOHBI HCXOAHOTO (DPAKTATLHOTO TPEYrobHUKA. B
CBOIO oOuepelb, Ha CPEAHUX OTpPE3Kax CTOPOH MOJYYEHHBIX TPEYTOJIbHHUKOB,

ABJIIFOITUXCSL O6T)€I(TaMI/I-HaCJ'IeI[HI/IKaMI/I IICPBOI0 IIOKOJICHHA, BBICTPAHUBAIOTCA
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TPEYTOJIbHUKU-HACICTHUKN BTOPOTO MOKOJICHUS O cTOpoHOH (1/9a) oT cTopoHbIN

CXOOHOTI'O TPCYIOJIbHUKA.

Takum 00pa3oM, MenKHe 3JIEeMEHTHl (PAKTAIBHOTO OO0BEKTa MOBTOPSIOT
cBOMcTBa Bcero oObekTa. IlomyueHHBI OOBEKT HOCUT HazBaHHME «(paKTalbHON
buryps». [Iporiecc Hacieq0BaHUsI MOXKHO MPOJOIKATH JO OECKOHEUHOCTH. Takum
00pa3oM, MOXHO OIMHUCATh U TaKOW rpaHUUECKUil HIEMEHT, Kak mpsmyto. M3menss
U KOMOMHHUPYIO OKpacKy (pakTaiabHbIX (DUTYp MOXXHO MOJEIUPOBATH OOpPa3bl
YKUBOM M HEKMBOW MPUPOABI (HapUMeEp, BETBU JEpEBa WM CHEXUHKH), a TAKKE,
COCTaBJISITh U3 MOJYYEHHBIX QUIYp «(dpakTalbHYI0 KOMIIO3ULIMIO». PpaKTaibHas
rpa¢uka, TakKe Kak BEKTOpHas U TpEXMepHasi, iBJsieTcs Bhranuciasiemol. E€ rnaBHoe
OTIIMYME B TOM, YTO H300paKEHHE CTPOMUTCS IO YPABHEHHIO WM CHCTEME
ypaBHeHU#. [103TOMy B mamMsATH KOMIIBIOTEPA ISl BBIIIOJHEHUS BCEX BBIYNUCICHUH,

HUYEro Kpome GopMyJibl XpaHUTh HE TpeOyeTcs.

Tonbko n3MeHNB KO3PPUIIUEHTHI YPaBHEHHU S, MOXKHO MOJIYYUTh COBEPIICHHO
Ipyroe u3oOpaxeHue. JTa ujaes Hallla UCIOJIb30BaHUE B KOMIIBIOTEPHOU Irpaduke
Onarogapss KOMIIAKTHOCTM MaTE€MaTHYeCKOro ammapaTta, HeOOXOAMMOIo Ui ee
peanu3anuu. Tak, ¢ MOMOIIbIO HECKOJBKUX MAaTeMAaTHYECKUX KO3 UIIMEHTOB
MO’KHO 33JaTh JUHUM M MOBEPXHOCTH OYEHb CIOKHOM (opmbl. HTak, 6a30BbIM
MOHATHEM ISl (DPAKTAIBHON KOMITBIOTEPHOU rpaduku SBIAIOTCS «DpaKkTanbHBINA
TPEYroJbHUK». 3areM ujer «PpakrtanbHas ¢urypa», «DpakranbHbll 00BEKT;
«®pakTanbHasg npaMas»; «DpakranpHas KoMIo3uuus»; «OObEKT-pOIUTENb» U
«O0BekT HacneaHuk». Cneayer oOpaTuTh Ballle BHUMaHKe Ha TO, YTO (paKTaabHas
KOMITbIOTEpHAs TpaduKa, Kak BUJ KOMIIBIOTEPHOU IrpaduKu 1BaIaTh IEPBOTO BeKa
IOJIy4YHuJla IIAPOKOE PACIpPOCTPAaHEHHWE HE TaK JAaBHO. E€ BO3MOXKHOCTH TPYyIHO
nepeolieHuTh. DpakTaibHas KOMIIBIOTEpHas Trpauka MO3BOJSET CO3/1aBaTh
abCTpakTHbIE KOMIIO3HMIIMM, TJI€ MOXHO pPEau30BaTh TaKHE€ KOMITO3UIIMOHHBIC
PUEMBI KaK, TOPU30HTAIM U BEPTUKAJIN, TMarOHAJIbHBIE HAIIPABJIEHUS, CHMMETPHIO

N aCUMMCTPHIO U JP. CCFO}IHH HCMHOTI'MC KOMIIBIOTCPIIHUKH B Haleu CTpaHC U 3a
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pyOexxoM 3HaIOT (ppakTanbHyio rpapuky. C 4eM MOXHO CPaBHUTH (PpaKTaIbHOE

n3o00paxenue?

Hy, nampumep, cO CHOXHOM CTPYKTYpOM KpHUCTaia, CO CHEKHHKOW,
AJIEMEHTBl KOTOPOW BBICTPAMBAETCS B OJHY CJIOXKHYIO CTPYKTYpPy. DTO CBOMCTBO
dbpakTaaTbHOTO 00BEKTa MOXKET OBITh YJaYHO HMCIOJB30BAaHO IMPU COCTABICHUU
JEKOPATUBHON KOMIIO3UITUHU WM U CO3/IaHust opHaMeHT. CeroaHs pa3padoTaHbl
QITOPUTMBbI CHUHTE3a KOA(P(GUIMEHTOB (PpakTaia, MO3BOJSIONIETO BOCIPOU3BECTH
KOITHIO JTF000M KapTUHKH CKOJIb YTOAHO OJIM3KOH K HCXoHOMY opuruHany. C TOUKH
3peHus MalIMHHOM Tpaduku ¢pakTagbHas FreOMETpUs He3aMEHUMA TIPU TeHepaIuu
HCKYCCTBEHHBIX O0OJIaKOB, TOp, IMOBEPXHOCTU Mopsa. Daxtuyecku Onaromaps
dbpaktanbHO Tpaduke HaiigeH crnocod >(PGeKTUBHON peanu3aluu CI0XKHBIX

HCCBKINJOBBIX 06'[>€KTOB, O6paBBI KOTOPBIX BECbMaA ITOXO0KHU HA IIPUPOIHBIC.

['eomeTpuueckue (¢pakTanbl Ha 5SKpaHEe KOMIIBIOTEpa — 3TO Y30pHl,
IIOCTPOEHHBIE CaMUM KOMIBIOTEpPOM II0 3aJaHHOM mnporpamme. Ilommmo
(dpakTaabHOI JKMBOIKCH CYIIECTBYIOT (hpakTajbHas aHMMalud U (PpakTalibHAs

MY3bIKA.

Coznmarens ¢paktaJoB — 3TO XYIOXKHHK, CKyJIbNTOp, (ororpad,
u3o0peraresnb U y4yeHbli B oAgHOM Juue. Bl camu 3amaere (opmy puCyHKa
MaTeMaTU4yecKor (OpMysoi, MCCIEeNyeTe CXOAMMOCTh IpPOLEecca, BapbuUpys €ro
napaMmeTpsl, BbIOMpaeTe BUJ M300paXeHHsS W NAIUTPY LBETOB, TO €CTh TBOPHUTE
PUCYHOK «C HyJsi». B 3TOM onHO W3 oTiMuuid (pakTajgbHbIX TIpadUuecKux

penakTopoB (¥ B yacTHOCTH — Painter) ot mpounx rpaduyecKux mporpamm.

Hanpumep, B AdobePhotoshop n3obpakeHue, Kak MpPaBUIIO, «C HYJSD» HE
co3maeTcs, a TOJIbKO oOpabaTeiBaeTcs. Jlpyroid camMoOBITHOW OCOOCHHOCTBHIO
dbpaktanpHOTO Tpaduyeckoro peaakropa Painter (kak u mpouyux ¢GpakTaIbHBIX
nporpamm, Hampumep Art Dabbler)sBrusercss To, 4TO peaJbHBIN XyIO0KHUK,

paboTtaromuii 0€3 KOMIIbIOTEpa, HUKOrJa HE JOCTUTHET C TOMOINBIO KHCTH,
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KapaHJama # Tepa TeX BO3MOXXHOCTEH, KOTOpbIe 3aliokeHpl B Painter

IIPOTPaMMUCTAMU.
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5. IlporpammHoOe o0ecnevyeHue

PactpoByto rpaduky NOpUMEHSAIOT 1pU  pa3paboTKe  3JIEKTPOHHBIX
(MynbTUMEIUNHBIX) U MONUrpapuueckux u3fanui. Mimroctpanuu, BHIIOJHEHHbBIE
CpEACTBaMHU pacTpOBOM TIpaUKH, PEIKO CO3[al0T BPYYHYIO C IIOMOILBIO
KOMIIBIOTEPHBIX IIporpamm. Yame i 3TOM LEIU HCIOJIb3YIOT CKAaHUPYIOT
WUTIOCTpALMY, MOATOTOBICHHbIE XYJOKHUKOM Ha Oymare, win ¢ororpaduu. B
nocyiefHee BpeMs U1 BBOJA PACTPOBBIX M300pAKEHHUH B KOMIBIOTEpP HAIILIU
HIMPOKOE TpuMeHeHHe LudpoBele (poTo- M BuAeokamepbl. COOTBETCTBEHHO,
OOJBIIMHCTBO TIpaUUYECKUX PEIAKTOPOB, NPEIHA3HAYEHHBIX I pPadOThl C
pPacTpOBBIMU  WJUTIOCTPALlMSIMA, OPUEHTUPOBAHbl HE CTOJIBKO Ha CO3/aHHE
M300pakeHM, CKOJIBKO Ha UX 00paboTKy. B MIHTepHET 1oKa MpruMEHsI0TCS TOJIBKO
pactpoBble HMiunOcTpauuu. IIporpammHuble cpenctBa uisi pabOTBl ¢ BEKTOPHOU
rpa¢ukoii HAoOOOpPOT NpeIHA3HAYEHbl, B IEPBYID OYEpelb, JUIS CO3/aHus
WUTIOCTPALIMA ¥ B MEHbILIEH cTeneHu g uX o0padboTku. Takue cpeacTBa UpoKo
UCIIOJIB3YIOT B PEKJIIAMHBIX AareHTCTBaX, [IU3alHEpCKUX Omopo, pemakuusx u
uznatenbeTBax. OpopmuTenbckue padoThl, OCHOBaHHBIE HA IPUMEHEHUH HIPU(TOB
U TMPOCTEUIINX T€OMETPUUYECKUX DJIEMEHTOB, PEIIAIOTCS CPEACTBAMU BEKTOPHOM
rpadpuku HamHoro mpoule. CyllecTBYIOT NPUMEPHI BBICOKOXY/10KECTBEHHBIX
IPOU3BENICHUHN, CO3JaHHBIX CpPEACTBAMM BEKTOPHOM TIpaduKd, HO OHU CKOpee
UCKIIIOUEHHE, YeM MPaBWIO, TMOCKOJbKY  XYyJO0KECTBEHHAass  MOATOTOBKA

WUTIOCTPALIMIA CPEACTBAMHU BEKTOPHOU rpadMKu Ype3BbIYaiHO CIIOKHA.

[IporpammHubie  cpeacTBa niisi  paboThl €  (PpakTanbHOW  Tpadukoit
MpeIHa3HAYeHBbl JUII  aBTOMATUYECKOW TeHepaluu H300pakeHUud  myTeM
MaTteMatndeckux  pacueroB. Cozmanue  (pakTaabHOW  XYyI0KECTBEHHOMN
KOMITO3UIIMHA COCTOUT HE B PUCOBAHUY WJIM O(POPMIICHUH, a B IPOTPAMMHUPOBAHUH.
@®pakTanbHyl0 TpaduKy peaKo TMPUMEHSIOT IS CO3JaHWsA TICYATHBIX HWJIU
AJIEKTPOHHBIX JIOKYMEHTOB, HO €€ YacTO WCIONB3YIOT B pa3BICKaTEIbHBIX

mporpammax.

20



bubauorpadguuecknii Ciucoxk

1. [lerpos M.H. Kowmmstorepnas rpaduka / M.H.IletpoB M3narensctBo: Ilutep,
2013r.- 544c.
2. Konakoga W.I1. Yue6nuk komnsrorepHoit rpaduxu / M.I1.Konakosa

N.N.ITuporos UznarensctBo: ITutep, 2014r -240c.

3. [Ierpun A.B. Komnerotepnas rpaduka / A.B.bopeckoa A.B.IIsipun u.ap 20151
-288c.

4, [TepcnekTuBBI pa3BUTHs KOMITbIOTEpHOU rpaduku 2016 [DnexkTpoHHBIN pecypc].

URL.: https://revolution.allbest.ru/programming/00381088 0.html (mata

obpamenus:17.01.2018)

5. Kak kommbloTepHass rpaduka CTaHOBHTCS HEOTIMYUMON OT peanpHO. 2014

[DnexTponnsiii  pecype]. URL: https://daily.afisha.ru/cinema/1151-kakkompyternayagrafika-

stanovitsyaneotlichimoj-ot-realnosti/ (zara ooparenus:17.01.2018)

6. HckyccTBO KOMIBIOTEpHOW TIpaduky M aHUMAlUU. [DIEKTPOHHBIN pecypc].

URL:http://www.rfbr.ru/rffi/ru/project_search/o 137953 (mata obpamenwus: 17.01.2018)

7. Uctopus pa3sutust komnbioTepHo# rpaduku. 2016 [Dnextponnsiii pecype]. URL:

https://studfiles.net/preview/5458302/ (nata obpamenus: 17.01.2018)

8. KomnbsrotepHast rpaduka. 2016 [DnexkTpoHHBIH pecypc].
URL:

https://en.pptonline.org/12010 (mata obpamenus: 17.01.2018)

9. Kommnsrorepnas rpajduxka. Buasl xomMneroTepHON rpadukmu.
2015

[Onextponnsnii pecypc]. URL: http://fb.ru/article/190005/kompyuternaya-grafikachto-takoe-

vidyi-kompyuternoy-grafiki (mara ooparenus: 17.01.2018)

10. CoBpemeHHas kommbioTepHast rpaduka. 2015 [Onexkrponnslii pecypc]. URL:

https://revolution.allbest.ru/programming/00625549 0.html (mata o6paruenus:17.01.2018)

21


https://revolution.allbest.ru/programming/00381088_0.html
https://revolution.allbest.ru/programming/00381088_0.html
https://daily.afisha.ru/cinema/1151-kak-kompyternaya-grafika-stanovitsya-neotlichimoj-ot-realnosti/
https://daily.afisha.ru/cinema/1151-kak-kompyternaya-grafika-stanovitsya-neotlichimoj-ot-realnosti/
https://daily.afisha.ru/cinema/1151-kak-kompyternaya-grafika-stanovitsya-neotlichimoj-ot-realnosti/
https://daily.afisha.ru/cinema/1151-kak-kompyternaya-grafika-stanovitsya-neotlichimoj-ot-realnosti/
https://daily.afisha.ru/cinema/1151-kak-kompyternaya-grafika-stanovitsya-neotlichimoj-ot-realnosti/
https://daily.afisha.ru/cinema/1151-kak-kompyternaya-grafika-stanovitsya-neotlichimoj-ot-realnosti/
https://daily.afisha.ru/cinema/1151-kak-kompyternaya-grafika-stanovitsya-neotlichimoj-ot-realnosti/
https://daily.afisha.ru/cinema/1151-kak-kompyternaya-grafika-stanovitsya-neotlichimoj-ot-realnosti/
https://daily.afisha.ru/cinema/1151-kak-kompyternaya-grafika-stanovitsya-neotlichimoj-ot-realnosti/
https://daily.afisha.ru/cinema/1151-kak-kompyternaya-grafika-stanovitsya-neotlichimoj-ot-realnosti/
https://daily.afisha.ru/cinema/1151-kak-kompyternaya-grafika-stanovitsya-neotlichimoj-ot-realnosti/
https://daily.afisha.ru/cinema/1151-kak-kompyternaya-grafika-stanovitsya-neotlichimoj-ot-realnosti/
https://daily.afisha.ru/cinema/1151-kak-kompyternaya-grafika-stanovitsya-neotlichimoj-ot-realnosti/
https://daily.afisha.ru/cinema/1151-kak-kompyternaya-grafika-stanovitsya-neotlichimoj-ot-realnosti/
https://daily.afisha.ru/cinema/1151-kak-kompyternaya-grafika-stanovitsya-neotlichimoj-ot-realnosti/
https://daily.afisha.ru/cinema/1151-kak-kompyternaya-grafika-stanovitsya-neotlichimoj-ot-realnosti/
https://daily.afisha.ru/cinema/1151-kak-kompyternaya-grafika-stanovitsya-neotlichimoj-ot-realnosti/
https://daily.afisha.ru/cinema/1151-kak-kompyternaya-grafika-stanovitsya-neotlichimoj-ot-realnosti/
https://daily.afisha.ru/cinema/1151-kak-kompyternaya-grafika-stanovitsya-neotlichimoj-ot-realnosti/
https://daily.afisha.ru/cinema/1151-kak-kompyternaya-grafika-stanovitsya-neotlichimoj-ot-realnosti/
https://daily.afisha.ru/cinema/1151-kak-kompyternaya-grafika-stanovitsya-neotlichimoj-ot-realnosti/
https://daily.afisha.ru/cinema/1151-kak-kompyternaya-grafika-stanovitsya-neotlichimoj-ot-realnosti/
https://daily.afisha.ru/cinema/1151-kak-kompyternaya-grafika-stanovitsya-neotlichimoj-ot-realnosti/
https://daily.afisha.ru/cinema/1151-kak-kompyternaya-grafika-stanovitsya-neotlichimoj-ot-realnosti/
https://daily.afisha.ru/cinema/1151-kak-kompyternaya-grafika-stanovitsya-neotlichimoj-ot-realnosti/
https://daily.afisha.ru/cinema/1151-kak-kompyternaya-grafika-stanovitsya-neotlichimoj-ot-realnosti/
https://daily.afisha.ru/cinema/1151-kak-kompyternaya-grafika-stanovitsya-neotlichimoj-ot-realnosti/
https://daily.afisha.ru/cinema/1151-kak-kompyternaya-grafika-stanovitsya-neotlichimoj-ot-realnosti/
https://daily.afisha.ru/cinema/1151-kak-kompyternaya-grafika-stanovitsya-neotlichimoj-ot-realnosti/
https://daily.afisha.ru/cinema/1151-kak-kompyternaya-grafika-stanovitsya-neotlichimoj-ot-realnosti/
https://daily.afisha.ru/cinema/1151-kak-kompyternaya-grafika-stanovitsya-neotlichimoj-ot-realnosti/
https://daily.afisha.ru/cinema/1151-kak-kompyternaya-grafika-stanovitsya-neotlichimoj-ot-realnosti/
https://daily.afisha.ru/cinema/1151-kak-kompyternaya-grafika-stanovitsya-neotlichimoj-ot-realnosti/
https://daily.afisha.ru/cinema/1151-kak-kompyternaya-grafika-stanovitsya-neotlichimoj-ot-realnosti/
https://daily.afisha.ru/cinema/1151-kak-kompyternaya-grafika-stanovitsya-neotlichimoj-ot-realnosti/
https://daily.afisha.ru/cinema/1151-kak-kompyternaya-grafika-stanovitsya-neotlichimoj-ot-realnosti/
https://daily.afisha.ru/cinema/1151-kak-kompyternaya-grafika-stanovitsya-neotlichimoj-ot-realnosti/
https://daily.afisha.ru/cinema/1151-kak-kompyternaya-grafika-stanovitsya-neotlichimoj-ot-realnosti/
https://daily.afisha.ru/cinema/1151-kak-kompyternaya-grafika-stanovitsya-neotlichimoj-ot-realnosti/
https://daily.afisha.ru/cinema/1151-kak-kompyternaya-grafika-stanovitsya-neotlichimoj-ot-realnosti/
https://daily.afisha.ru/cinema/1151-kak-kompyternaya-grafika-stanovitsya-neotlichimoj-ot-realnosti/
https://daily.afisha.ru/cinema/1151-kak-kompyternaya-grafika-stanovitsya-neotlichimoj-ot-realnosti/
https://daily.afisha.ru/cinema/1151-kak-kompyternaya-grafika-stanovitsya-neotlichimoj-ot-realnosti/
https://revolution.allbest.ru/programming/00381088_0.html
https://revolution.allbest.ru/programming/00381088_0.html
http://www.rfbr.ru/rffi/ru/project_search/o_137953
http://www.rfbr.ru/rffi/ru/project_search/o_137953
http://www.rfbr.ru/rffi/ru/project_search/o_137953
http://www.rfbr.ru/rffi/ru/project_search/o_137953
http://www.rfbr.ru/rffi/ru/project_search/o_137953
http://www.rfbr.ru/rffi/ru/project_search/o_137953
http://www.rfbr.ru/rffi/ru/project_search/o_137953
http://www.rfbr.ru/rffi/ru/project_search/o_137953
http://www.rfbr.ru/rffi/ru/project_search/o_137953
http://www.rfbr.ru/rffi/ru/project_search/o_137953
http://www.rfbr.ru/rffi/ru/project_search/o_137953
http://www.rfbr.ru/rffi/ru/project_search/o_137953
http://www.rfbr.ru/rffi/ru/project_search/o_137953
http://www.rfbr.ru/rffi/ru/project_search/o_137953
http://www.rfbr.ru/rffi/ru/project_search/o_137953
http://www.rfbr.ru/rffi/ru/project_search/o_137953
http://www.rfbr.ru/rffi/ru/project_search/o_137953
http://www.rfbr.ru/rffi/ru/project_search/o_137953
http://www.rfbr.ru/rffi/ru/project_search/o_137953
http://www.rfbr.ru/rffi/ru/project_search/o_137953
http://www.rfbr.ru/rffi/ru/project_search/o_137953
http://www.rfbr.ru/rffi/ru/project_search/o_137953
http://www.rfbr.ru/rffi/ru/project_search/o_137953
http://www.rfbr.ru/rffi/ru/project_search/o_137953
http://www.rfbr.ru/rffi/ru/project_search/o_137953
http://www.rfbr.ru/rffi/ru/project_search/o_137953
http://www.rfbr.ru/rffi/ru/project_search/o_137953
http://www.rfbr.ru/rffi/ru/project_search/o_137953
http://www.rfbr.ru/rffi/ru/project_search/o_137953
http://www.rfbr.ru/rffi/ru/project_search/o_137953
http://www.rfbr.ru/rffi/ru/project_search/o_137953
https://revolution.allbest.ru/programming/00381088_0.html
https://revolution.allbest.ru/programming/00381088_0.html
https://studfiles.net/preview/5458302/
https://studfiles.net/preview/5458302/
https://studfiles.net/preview/5458302/
https://studfiles.net/preview/5458302/
https://studfiles.net/preview/5458302/
https://studfiles.net/preview/5458302/
https://studfiles.net/preview/5458302/
https://studfiles.net/preview/5458302/
https://studfiles.net/preview/5458302/
https://studfiles.net/preview/5458302/
https://studfiles.net/preview/5458302/
https://studfiles.net/preview/5458302/
https://studfiles.net/preview/5458302/
https://studfiles.net/preview/5458302/
https://studfiles.net/preview/5458302/
https://studfiles.net/preview/5458302/
https://studfiles.net/preview/5458302/
https://revolution.allbest.ru/programming/00381088_0.html
https://revolution.allbest.ru/programming/00381088_0.html
https://en.ppt-online.org/12010
https://en.ppt-online.org/12010
https://en.ppt-online.org/12010
https://en.ppt-online.org/12010
https://en.ppt-online.org/12010
https://en.ppt-online.org/12010
https://en.ppt-online.org/12010
https://en.ppt-online.org/12010
https://en.ppt-online.org/12010
https://en.ppt-online.org/12010
https://en.ppt-online.org/12010
https://en.ppt-online.org/12010
https://en.ppt-online.org/12010
https://en.ppt-online.org/12010
https://en.ppt-online.org/12010
https://en.ppt-online.org/12010
https://en.ppt-online.org/12010
https://en.ppt-online.org/12010
https://en.ppt-online.org/12010
https://en.ppt-online.org/12010
https://revolution.allbest.ru/programming/00381088_0.html
https://revolution.allbest.ru/programming/00381088_0.html
http://fb.ru/article/190005/kompyuternaya-grafika-chto-takoe-vidyi-kompyuternoy-grafiki
http://fb.ru/article/190005/kompyuternaya-grafika-chto-takoe-vidyi-kompyuternoy-grafiki
http://fb.ru/article/190005/kompyuternaya-grafika-chto-takoe-vidyi-kompyuternoy-grafiki
http://fb.ru/article/190005/kompyuternaya-grafika-chto-takoe-vidyi-kompyuternoy-grafiki
http://fb.ru/article/190005/kompyuternaya-grafika-chto-takoe-vidyi-kompyuternoy-grafiki
http://fb.ru/article/190005/kompyuternaya-grafika-chto-takoe-vidyi-kompyuternoy-grafiki
http://fb.ru/article/190005/kompyuternaya-grafika-chto-takoe-vidyi-kompyuternoy-grafiki
http://fb.ru/article/190005/kompyuternaya-grafika-chto-takoe-vidyi-kompyuternoy-grafiki
http://fb.ru/article/190005/kompyuternaya-grafika-chto-takoe-vidyi-kompyuternoy-grafiki
http://fb.ru/article/190005/kompyuternaya-grafika-chto-takoe-vidyi-kompyuternoy-grafiki
http://fb.ru/article/190005/kompyuternaya-grafika-chto-takoe-vidyi-kompyuternoy-grafiki
http://fb.ru/article/190005/kompyuternaya-grafika-chto-takoe-vidyi-kompyuternoy-grafiki
http://fb.ru/article/190005/kompyuternaya-grafika-chto-takoe-vidyi-kompyuternoy-grafiki
http://fb.ru/article/190005/kompyuternaya-grafika-chto-takoe-vidyi-kompyuternoy-grafiki
https://en.ppt-online.org/12010
https://revolution.allbest.ru/programming/00381088_0.html
https://revolution.allbest.ru/programming/00381088_0.html
https://revolution.allbest.ru/programming/00625549_0.html
https://revolution.allbest.ru/programming/00625549_0.html
https://revolution.allbest.ru/programming/00625549_0.html
https://revolution.allbest.ru/programming/00625549_0.html
https://revolution.allbest.ru/programming/00625549_0.html
https://revolution.allbest.ru/programming/00625549_0.html
https://revolution.allbest.ru/programming/00625549_0.html
https://revolution.allbest.ru/programming/00625549_0.html
https://revolution.allbest.ru/programming/00625549_0.html
https://revolution.allbest.ru/programming/00625549_0.html
https://revolution.allbest.ru/programming/00625549_0.html
https://revolution.allbest.ru/programming/00625549_0.html
https://en.ppt-online.org/12010
https://en.ppt-online.org/12010
https://revolution.allbest.ru/programming/00381088_0.html

