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MPEONCITIOBME
Jloporue crapimeKkJIaccCHHKH!

B stom roay Bel nmpogomxuTe uzyuenue kypea «I'paduka u npoekTHpOBaHHE.
Marepunan yueOHHKa MOCTPOEH Ha pa3jenax, yixe 3HakoMbIX BaM ¢ 10 kmacca. Ho
Tenepb Bl OCBOUTE COBPEMEHHBIE MPOrPaMMbl U METO/JbI MPOCKTHON JeATENbHO-
CTHU, CBA3aHHBIE C HU(PPOBLIMU KOMIBIOTEPHBIMU TEXHONIOTHAMHU. Bbl nosnakomu-
TECh C MPOrpaMMHBIM 0OecIedeHHeM, MO3BOIMIOIUM CO3aBaTh MI0CKOCTHBIE (2D)
yepTexu u TpexmepHsie (3D) moaenu, BLINOMHATL MpeodpasoBanue GOpMBI U MO-
BEPXHOCTH, aBTOMATHYECKYIO FeHepanuio uepTexeit no 3D-moaenu, uzyuure cno-
co0bl aBTOMaTH3allMH MOCTPOCHHUS Pa3BEpTOK reomerpuyeckux tei, 3D-cHopox,
QHUMalUMKM U BH3yalM3alUU C HCIOIL30BAHHUEM CIEHUATBHBIX KOMITBIOTEPHBIX
MpOrpaMM.

Teopernuecknii Marepuan yueOHHMKA MHOAKPENJIEH OOJBIIMM KOJIHYECTBOM
LBETHBIX WUTIOCTPALUi, IPUMEPOB M MPAKTUUYECKUX 3a7aHHI, BBITOIHAEMBIX Ha
nepconanbiom komnbiorepe ([1K). JlomonHuTh W 3aKpenuTh 3HAHUS MO KaXKJOH
TeMe BaM ITOMOT'YT KOHTPOJIbHBIE BOIPOCH!, TIOMCKOBO-HCCIE0BaTENbCKas pabora,
caMOCTOsITeIbHAst paboTa pa3HOTO YPOBHS CI0KHOCTH, MAaTEPUAIIBI SJTEKTPOHHOTO
MPUIIOKEHUSA K yUeOHUKY. B 3J1eKTpOHHOM NMPUIOKEHUH Bbl Hal1eTe HHTEPAKTUB-
HBIH TpeHakep, BUAEOYPOKH, 3aganus 11 paboTs! Ha [1K u nosnaBaTensuyio uu-
(hopmanuio. Marepuaisl pacnpeaeneHsl o ri1aBaM B COOTBETCTBUH € COJEPIKAHU-
eM yueOHHUKa.

Wtorom usyueHus JUCHHUIIMHBI CTAHET BHIMOIHEHHE TBOPYECKOTO MPOEKTa Ha
ITK B obmactu TexHuKku/au3aiiHa/apxutekTypsl. B npouecce paboTs! Bl BriGepe-
T€ MHTEPECHYIO [l Bac TEMY, paCIIMpPUTE 3HAHUSA B U3ydaeMoil obnacTu, npuob-
peTeTe yMEHHUS pelaTh MOoCTaBJIeHHbIE 3aJaul, BU3yalu3upOBaTh U IPE3EHTOBATh
pe3yJIbTaThl MPOEKTHOMH pabOTHI, BLIMOJHEHHON ¢ MOMOIILIO COBPEMEHHOTO MPOr-
paMMHOro obecredeHus.

Kazaxcran yBepeHHO BCTynuia B BeK poOOTH3alMM, LUU(POBHU3ALUHU, HUCKYC-
CTBEHHOT0 MHTEJIEKTa ¢ MAacCIITaOHBIMH IJIAHAMH, KOTOpble OyaeTe BLIMOIHATDH
BBl — crienuanucTel Oyayuiero. Kino4eBsIMu KOMIIETEHIIUSIMH CETOIHS CTAllu Kpea-
TUBHOCTb, KPUTHUYECKOE MBILITIEHHE, yMEHHE paboTaTh B KOMaHE, peliaTh HeCTaH-
jgaptHble 3ajaun ¢ npumenenueM ITK, Bectu npoexrtnyio padory. IlosTomy 3Ha-
HUS, HABBIKH U KOMIETEHIUH, MOJYUSHHBIE B MPOLECCEe M3YUYEHHUS AUCLUIIIHHBI
«I'padpuka u npoexTHpOBAHHUEY, MTO3BOJIAT BaM ObITH BOCTPEOOBAaHHBIMHU U KOHKY-
peHToCnocoOHBIMU B Oyayuiei npodeccuonanbHOM 1S TeNbHOCTH.

JKenaem BaM ycniexos!

Aemopeul



BBEOEHUE

Ha coBpemenHOM 3Tane pa3BUTHUSI TEXHUKH U TEXHOJIOT UM, MOBCEMECTHOH 1up-
pOBH3ALIMH MOATOTOBKA W Nepenaya rpapudeckoit HHGpopManuu HeBO3MOKHA Oe3
nepconanbHoro komneiorepa (I1K) u coorBercTByIomero nporpaMmuoro odecre-
yenus. C MosBICHHEM MOIIHBIX KOMIBIOTEPOB IIHPOKOE PACHPOCTPAHEHHE TOTY-
YHJI0 KOMIIBIOTEpHOE MojeaupoBanne. Ha ceroansimnuii nens 3To oaun us apdex-
THBHEHIIUX METOOB MU3YUEHHUS CIOKHBIX CUCTEM.

I'paduueckoe mMopennpoBaHue — 3TO 3aMELICHHE peaabHOro o0bEKTa Harlsj-
HBIM rpaduueckum obOpaszom. I'paduueckue Momenn BH3YaIH3UPYIOT OOBEKTHI,
CIIOJKHBIE ]I ONHCAHUS M MX NMOHHMaHUs deroBekoMm. KommbroTepHoe mogenu-
poBaHHEe B 9TOM IJaHe o0i1ajaeT psaAoM HEOCHOPHMBIX MpenmymecTs. Ecau rpa-
¢duyeckas MOAEIb MOXKET JaTh OMHCaHHE OOBEKTa JUIIL C HEKOTOPOH CTENEHBIO
NpUOIHIKEHUS K AeHCTBUTENIBHOCTH, TO KOMIIBIOTEPHAS MOJIEND AaeT Ooee MojaHoe
npejacTaBieHue o peanbHoM oObekTe. KoMmnbioTepHoe MoaenupoBaHue 1Mo3BOIIS-
eT noyty4aTh 60jee TOUHBIC U 3aOMUHAIONUINECS HATIsAAHbIE NILTIOCTPALUH ABIIE-
Hult 1 06bexToB. TakuM ciocoboM BOCIPOU3BOASATCS TOHKUE AETATH, KOTOPbIE MO-
T'yT YCKOJIb3aTh MpU HAOIIOJEHUU PEaTbHBIX JKCIIEPUMEHTOB, MOJACIUPYIOTCS CH-
TyaluH, HEJOCTYMHBIE B peaabHbIX ycaoBUSX. Kpome Toro, koMneioTepHoe Moje-
JUPOBAHHE JAaeT BO3MOKHOCTH HE TOJIBKO MPOHAOII0AaTh, HO U CIIPOTHO3HPOBATh
pe3ynbTaT SKCHEPUMEHTA B ONPEACICHHBIX YCIOBHAX, OHO SABJISETCS KOJIOTHYECKU
YHCTBIM H [TO3BOJISIET COBEPIIATH MHOTOKPATHBIE UCIIBITAHUS MOJEIH, KaKAbIil pa3
BO3Bpalllas ee B HCXOAHOe cocTossHue. [Ipn 9TOM MOKHO MOTydaTh pasHbIe Xapak-
TEPUCTHKU 00BEKTa B YHCIOBOM HIIM I'paduuecKkoM BUJE.

CoBepIIEHCTBOBAHUE BBIUMCIUTENBHON TEXHMKH M IIMPOKOE pacmpocTpa-
HEHHE NEepPCOHAJIBHBIX KOMIBIOTEPOB OTKPBIIN MEpe] MOAECIHPOBAHHEM OI'POM-
HBIE MEPCINEKTUBBI IS UCCIEA0BaHUS MPOLECCOB U SBICHHUH OKPYIKAIOUIETO MU-
pa. 3ydenune 3Toii 061acTu NpuKIaJHONH JEATEIbHOCTH ABISETCS aKTyalbHBIM H
BOCTpeOOBaHHBIM, TOYTOMY JUCIHUIIIHHEI, HAIpaBJIeHHbIE Ha GOPMHUpPOBAHUE Tpa-
(uuecKkoil KyJIbTYpbl M OPraHU3ALNIO TPOCKTHOI (TBOPUECKOI) 1A TEILHOCTH yua-
IIMXCS C MPUBJICUECHUEM KOMIIBIOTEPHOTO MOJEIUPOBAHHS, BBOASTCS Ha BCEX YPOB-
HAX 00pa3oBaHHS.

Llensio kypca «['paduka ¥ NmpoeKTHPOBAHHE» U, COOTBETCTBEHHO, AAaHHOTO
y4ueOHHUKa, SBISETCA 3HAKOMCTBO U YCBOCHME YUaLIMMHUCS OCHOB TEOPHH H300pa-
JKEHUH, 3HAaHMH 3aKOHOMEPHOCTEH MeToJa MpOoeUupoBaHusd U rpaduyeckoro Mo-
JeNUPOBaHU, COACHCTBUE PA3BUTHIO MPOEKTHOH AEATENBHOCTH, (POPMUPOBAHHIO
rpadguueckoil KyJbTypbl U HaBBIKOB pabOTBI ¢ MOMOIIBIO COBPEMEHHBIX CPEACTB
KOMIBbIOTEPHOH rpaduku. [ ycBoenus marepuana yueOHUKa TpeOyIoTCs 3HAHUS
B obnactu anrebpsl, reoMeTpuu, rpaduku, nHGopmMaTuku, HaBbIKKM paboTs! Ha [TK.



YuyeOHUK cOfepKUT 7 pa3jiesoB, H3yYHB KOTOPbIE BBl CMOXKETE CAeIaTh NepBble
Iary B KOMNbIOTEPHOU rpaduke U MPOESKTHPOBAHUH.

Paszgen 1 mocBsiieH OCHOBaM PEIAaKTOPOB IPOrpaMM PacTPOBOMH, BEKTOPHOI
rpaduKu ¥ UX TPUMEHEHUIO 18 co3aHus 2D-00beKxToB.

Paszgen 2 mpennasHadeH QI M3Y4YeHMs BHAOB BH3yanusauuu 3D-mopeneit u
CIoco00B HX MOCTPOCHHS C MOMOIIBIO I'PaPUIECKUX IIPOTPAMM.

B paznene 3 roBopuTcs o BoinosneHnuu yeptexkeit 2D- u 3D-00bekTOB ¢ u3MeHe-
HHEM BMJa, COCTaBa, MaciuTaba H300pakeHui.

Pazaen 4 ocBemaeT criocoOb! BEIUCPYMBAHHS Pa3BEPTOK IPOCTBIX TeOMETpUUe-
CKHX TeJl U KPUBBIX MOBEPXHOCTEH CpeACTBAMH KOMIIBIOTEPHOMH I'padHKH.

Pazgen 5 mocsimen mpeoOpaszoBanuio (opmbl 3D-Momenu BbIAABIHBAHUEM,
yJlaJeHHeM U MepeMeIleHneM yacTeil.

Pasgen 6 cTaBUT LENbIO H3YUYCHHE TEXHUYECKOH, apXUTEKTYPHO-CTPOUTEIbHO
1 nH(opMannoHHOI rpaduku. B HeM onucanbl criocoOs! BeimoaHeHus 3D-moneneit
cOOpPOUHBIX €IMHHUL, CTPOUTEIbHBIX UYepTeXkKel B rpaduueckoM pegakTope, BU3ya-
au3auuyu HHQOPMALMU U Pe3yIbTaToOB HCCIeJ0BaHUil cpeacTBamMu uHporpaduxy.

Pasgen 7 ocBemaet METOABI M HTAIbl IPOCKTHPOBAHUS B PA3JIMYHBIX 00JIACTIX
JIeSITEILHOCTH, CPEACTBA U COCOOLI [T BU3yaTH3aLUU IIPOEKTHBIX MPEIT0KEHNH.

Jns 3akpeniieHHs MaTepualla B yueOHHMKEe NPHBEICHbI KOHTPOJIbHBIC BOIPO-
cbl, npaktuyeckue 3aganus Ha [1K. ITouckoBo-ucciaenosarensckas pabora, Bapua-
THBHOCTb CAMOCTOSITEILHON pabOThl U Tpajalius M0 YPOBHIM CIOKHOCTH CIOCO0-
CTBYIOT Pa3BUTHIO aHATUTHYECKUX CHOCOOHOCTEH, KPEaTHBHOCTH U KPUTHYECKO-
ro MBIIUIEHUS. BONbIIOE KOMHMYECTBO LBETHBIX HILTIOCTPAL[Ui TOMOXKET JIydIle yC-
BOUTBH MaTepHal.

[Mpuxnaauoit xapakrep yuebHuxa cogeiicTByeT GopMHPOBAHUIO KOMIETEHIIHH
M IMPAKTHYECKUX HABBIKOB MO BBHINOIHEHHIO HHAMBHAYaIbHOIO MIH TPYINIIOBOTO
TBOpueckoro npoekta Ha [IK ¢ momomsio rpaduueckoit mporpaMMel, IOATOTOBKE
COOTBETCTBYIOLICH JOKYMEHTALMH U 3alIMTE NPOCKTA.
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PASLOENT 1 TPAGUHECKUE CMOCOBbLI U CPEACTBA
BU3YANTM3ALMN MHDOPMALMU

Mmaea 1 Ponb nsobpaxeHun B BU3yanmsaumm uHcgopmaumm

But ysnaeme:

® Umo maxkoe Komnblomepnas epa([)uka;

®* OCHOBbl pe()aKmopoe pacmpoeoﬁ u HerﬂopItOlJ epa(])uku, Uux npumeHeHue.

Knioueeswte cnosa
Komnviomepnas epagura

Komnviomepaix epaghuxa

Computer graphics

Pacmposoe uzobpadicenue

Pacmpivig keckin

Raster image

Bexmopnoe uzobpadsicenue

Bexmopavlk keckin

Vector image

Dpaxmanvras epagura Dpaxmanovix epagura Fractal graphics
TpexmepHasn epaghuxa Yweonuemoi epaghuxa Three-dimensional
graphics (3D)

Bcnomnume:

* GUObL epagpureckux uzoopaxicenuil, KOMopole GbINOIAHAIOMCA Oe3 npuMeneHus
Komnblomepa,

* Kakue Memoobl 8blNOIHEHUS 2PAPUUECKUX U30OPANCENU 8AM UZBECTIHbL,

* ymo makoe ungozpagpuxa.

1.1 OcHo8HblIe 8udbl KOMMLIOMEPHOU 2paghuku

JXKM3Hb COBPEMEHHOT0 4eI0BEKa HEBO3MOMXKHO MPEJCTABUTh 63 KOMIBIOTEPHOH
rpaduxu. OHa ABISETCS CPEACTBOM PEATUCTUYHOrO U300pakeHUs MPU CO3JaHUU
pEeKIaMHBIX POJIMKOB, XYH0KECTBEHHBIX (PUIBMOB, KOMIBIOTEPHBIX HUTP, MYIbLT-
¢unsmoB. Hapsiny ¢ passiekarensHoit cdepoil, komMnploTepHas rpaguka MmHpPOKO
IPUMEHSETCS B JEI0BOH, MPOEKTHO-KOHCTPYKTOPCKOM, HayuHOH, MEIULMHCKOI,
nonurpaduueckoil u Apyrux obnactiax aearenbHocTH. C ee MOMOIIbIO MOKHO CO3-
JaBaTh YEPTEKM, AUArpPaMMbl, rpapuKH, IU3alfHEPCKHE MPOEKTHI, NOIy4aTh Ha-
TISAHBIE M300pakeHus pe3yibTaTOB BLIYMCICHHUH M dkcnepuMeHToB. braromaps
CTPEMHUTENIBHOMY Pa3BUTHIO HUMPOBBLIX M MH(GOPMALMOHHBIX TEXHOJIOTHH KOM-
nploTepHas rpauka cTaja HEOTHEMIIEMON YaCThIO HALICH KU3HHU.

Komnviomepnas zpaghuxa — smo odracmo dessmenbHocmu, 6 KOMopou KOMNbIO-
mepHble MexHON02UU UCHONLIVIOMCA 0N CO30aHUA U30Opadcenull, a makice oopa-
OomKu 6U3yaIbLHOU UHDOPMayUU.

Bl 3HaeTe, 4TO OCHOBHBIMHU BHAAMH KOMIBIOTEPHON IrpadUK ABIAIOTCS:

1) pactpoBas rpaduka;

2) BeKTOpHAas rpaduka;



3) ppaxranbuas rpaduxa;

4) Tpexmepnas (3D) rpaduxa.

Ha pucynke /./ npuBeaeHbl MIPUMEPHI PeaTHCTUYHBIX H300paXKEHUH, MOy YeH-
HBIX C TOMOIIBIO KOMIBIOTEPHOU rpaduky.

Pucynoxk 1.1 U300paxeHus, BEIIOTHEHHBIE C TOMOLIBIO KOMITBIOTEPHOU TpaduKH

B pacmposoi epagpuxe nzodpaxenue, nogo0HO MO3auKe, CKIIabIBACTCSI U3 MHO-
KECTBA MAJICHBKHUX SYEEK, KOTOPbIE HA3BIBAIOT NUKCESIMIU.

IMTukcesb — 9TO HAMMEHBIIHUH TEMEHT ABYMEpPHOro HU(POBOro H300pakeHus
WU DJIEMEHT MATPHULbI AHCIIIIEEB, COAEPKAINI HHPOPMALIHIO O LIBETE.

OnpeaenuTs pacTpoBOe M300pak€HHE MOKHO, YBEIHYUB ero macmrad (pu-
CYHOK 1.2 a).

a) 0)
Pucynox 1.2 YBenuueHHBIi ()parMeHT pacTPOBOro (a) 1 BEKTOPHOTO H300paxkeHus (0)

PactpoBas rpaduka npumeHsieTcs A CO3AaHMU KaueCTBEHHBIX (hOoTOpeasu-
CTUYHBIX U300pakeHHH, HHPPOBLIX pUCYHKOB U hoTorpaduit. CaMbIMH MOMYIsp-
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HBIMHU perakTopaMu pacTpoBoi rpaduku sasasiorcs: GIMP, Adobe Photoshop,
Microsoft Paint u ap.

[IpenmyniecTBa pacTpoBoii rpaduku:

— BO3MOKHOCTB CO3/IaHUS U300pakeHuit 11000T0 YPOBHS CIOKHOCTH;

— TOYHAs Mepejiadya [BETOBBIX MEPEX010B.

HenocraTku pactpoBoii rpaduku:

— Gonpiioi pasMep ¢aiina;

— yXyJlLIeHHe KadecTBa U300pakeHus MpH MacITabupOBaHHUH.

®dopmaramu pactposoii rpaduku sBasiores: GIF (Graphics Interchange Format),
PNG (Portable Network Graphics), JPEG (Joint Photographic Experts Group), TIFF
(Tagged Image File Format).

Bekmopnas epachuxa npeacrapiaseTr n3obpaixenue B BUJAE NPUMUTUBOB, KOTO-
pble OIMUCBIBAIOT MaTEMAaTHYECKUMHU (OPMYyTaMHU.

IIpuMHTHB B KOMIBIOTEPHOH rpaduke — 3TO H300pakeHUe MPOCTHIX reoMe-
TPUUECKUX O00BEKTOB (HAallpUMep, OTPE30K, Ayra, OKPY’KHOCTb, MHOTOYTOJbHHUK,
CIJIAMH | T. 11.).

Bektopnas rpaduka mupoko HCMONb3yeTCs, HaIpUMeEp, A1 PHCOBAHUS MOMY-
JSAPHBIX B CETEBOM OOLICHUN CMAaHIHUKOB (pPUCYHOK /.3).
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Pucynox 1.3 IIpumep HCrONb30BaHUS BEKTOPHOU TpaduKH

OCHOBHBIMU peakTopaMu BeKTopHOH rpaduxu ssisiorcs: CorelDRAW, Adobe
[llustrator, Xara Designer u ap.

IIpenmymiecTBa BekTOpHOH rpaduxu:

— MaJiblii 00beM 3aHUMaeMOol MaMsATH;

— HEM3MEHHOE KaueCTBO H300pakeHHs NpU MaciITabupoBaHuu (pUCYHOK 1.2 0).

Henocrarku BekTOpHOI rpaduku:

— OTCYTCTBHE (JOTOPEATUCTUUHOCTH U300 PaKEHUS;

— TpeOOBaHHE MOBBIIIEHHON BBIYHMCIHTENBLHON MOIIHOCTH KOMIIBIOTEPA MpPH
YBEITHYEHUHU CI0KHOCTH H300pakeHus.

dopmaTamMu BEKTOPHOU rpaduKu SIBASIOTCS:

— CDR - CorelDRAW;

— SVG (Scalable Vector Graphics);

— WMF (Windows MetaFile);

— Al (Adobe Illustrator).

Dpakmanvras epaguka ABISIETCS OAHUM U3 HATIPABIECHUH KOMIIBIOTEPHOMH I'pa-
¢uku. OHa ocHOBaHa Ha pa3jesie MaTeMaTUKH — QpaKTanbHOU reomeTpun. Tepmun
«(hpakTan» BBen (ppaHny3ckuit MaTemaTuk benya Manaens6pot. DTHM TEpMHUHOM
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OH Ha3BaJl FEOMETPHUECKYIO (QUTYPY, KOTOpast COCTOUT M3 4acTeil, MOJOOHBIX Iie-
noii purype.

®paxkraa (ot nart. fractus — 1poOaeHbIil, pa3OUTHI) — 3TO MHOXKECTBO, 00aga-
Io1ee CBOMCTBOM caMonono6us (00BbEKT, B TOUHOCTH MJIM NPUOINKEHHO COBIaja-
IOIHH € 9acThIO ce0sl cCaMoro, TO €CTh LEeNI0e UMEET Ty Ke (popMy, YTO U OHA HIIH
Oosee yacreit).

Ha pucynke /.4 uszobpaxen ¢ppakran «Cuexunnka Koxa», 6a30B0oit 4acTbi0 KOTO-
poii ABISETCS PAaBHOCTOPOHHUIT TPEYTOIbHHK.

V

Pucynok 1.4 ®pakran «CHexnnka Koxa»

®paxranpHas rpaduka MOXKeT OBITH MPEACTABICHA B BUJAE KPACUBLIX M CIIOK-
HBIX a0CTPAKTHBIX KOMIIO3UIUH, KOTOPbIE UCIOIB3YIOTCS MPH CO3AaHUU H300pa-
KEHHH Ha TKaHAX, JAEPEBAHHBIX M CTEKISHHBIX MOBEPXHOCTSIX, METAJJIe, KpaHe
pabouero cTosia KOMIbIOTEpa (PUCYHOK 1.5).

Pucynoxk 1.5 [Ipumenenne ¢ppaxranbHOi rpauKu B TEKCTUIIBHOM MTPOMBIIIIEHHOCTH

®paxTanbl MOKHO HaOII0aTh B PUPOJIE: COCHOBAS IIHUILIKA, JIEASHON y30p Ha
OKOHHOM CTE€KJI€ U Ap. (pUCYHOK 1.6).
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Pucynok 1.6 dpakTanel B pacTUTEIBHOM (TOJICTSIHKA)
M JKMBOTHOM (paKOBHHA MOJIIIOCKA) MHPE

Jas coznanus GpakTaabHbIX H300paKEHNUH UCIIONB3YIOTCS CIEAYIOUIUE Pelak-
topsl: Art Dabbler, Fractal Explorer, Chaos Pro, Apophysis, Mystica.

Tpexmepnasn (3D) epagpura — smo pasoen komnviomepHnou 2papuxu, nocesauen-
HbLUL Memoodam co30anus u300padceHutl nymem Moo0eaupo8ans 00bemMHblx 00beK-
mos 6 mpexmepnom npocmparncmee. Ha pucynke /.7 IpUBEICHO HOAULOHANbHOE
MoOdenuposanue, B KOTOPOM MOBEPXHOCTH OOBEKTA MPEJCTABISIOT B BUJIE MOJIUTO-
HOB.

IMoauron (ot rpeu. polygon — MHOTOYTOILHUK) — COBOKYITHOCTBH POCTBIX JBY-
MEpPHBIX T€OMETPUUECKUX (PUTYP, C MTOMOUILI0 KOTOPBIX MOKHO MPEACTaBUTH I0-
BEPXHOCTH TPEXMEPHOT0 00BEKTA.

Pucynok 1.7 [lonmuronansHoe TpexMepHOE MOAECTHPOBAHHUE

B KOMIBIOTEPHBIX HI'paX B Ka4Y€CTBC IMOJUIOHOB Hall€ BCCro HCIOJIL3YIOTCA
TPEYroJbHHKH, TAK KaK UMCHHO TPCYrOJbHHUKH 06pa6aTblBa}0TCﬂ C CaMoii BBICO-
KOM CKOpPOCTBIO. I[JISI UHBIX LETeH HUCIIOJIB3YIOTCA APYTHE€ MHOTOYTIOJIBHUKH.

C pa3BUTHEM LIHd)pOBbIX TEXHOJIOTHH TpEeXMEpHas an)opmaunouHaa MOJCIb
IIPOEKTHPYEMOTO o0beKTa cTalla OCHOBOW ISt MONNYUYCHUA U obMeHa nmbopmauu-
eil Ha KaXKJ0¥ cTaluu )KU3HEHHOTO LHKJIIA NPpOAYKIHH.
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