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Beenenue

[IpencraBbTe cebe cUTyalMio, YTO BaM CPOYHO HY)KHO MPUOOPECTH CTYJ WIIH
cToll Ha KyxHI0. Ceifyac BbI, CKOpEE BCErO, HAMPABIINCH Obl B OOBIYHBIA Mara3uH 3a
ITON MOKYNKOH. B ydmieM cirydae mocMoTpenu Okl TOBaphl B ceTH WHTepHET. Ho yxke
HEJJAJICK TOT JICHb, KOTJA BBl CMOXETE MOJYYUTh YHUKAIBHBIA CTYJN WA CTOJ HE
IPOCTO, HE BBIXOJAS M3 JAOMAa, HO Jaxe 0e3 KaKoro-iudo MOCpPEeTHUYECTBA CO CTOPOHBI
MIPOJABIIOB WMJIM CIY>KOBI JOCTaBKM MarasuHa. [ naBHOe, 94TOOBI y Bac qoma 0wl 3D-

IIPUHTED.

Bam HyXHO OyZJeT TOJBKO MEPEBECTU JIEHBbIU 3a MPOAYKT C IMOMONIbIO Ballei
KPEAUTHOM KapThl HAa CUET Mara3uHa, Mocjae Yero MOXHO OYyIEeT CMEJo ... pacreyaTarb
u3zenne. A IIpH KeJTaHUU Bbl CMOXKETE JaXKE 3arpy3UTh B KOMIIBIOTEP CBOIO 3D-Mozaenb

CTOJIa, CICJIaB ero YHUKaNbHBIM. UeMm He HacTosmuii hand-made?

Bce 310 MokeT BaMm mokasarbcs (paHTacTUKOW. Torga mpurotoBsTech. Bee 3to
yKe (YHKUHOHHPYET. DTO peajbHOCTh, KOTOpas MOKa HCIOJb3YeTCs AJsl PELeHUs
y3KOro crnekrpa 3agad. Ho MaccoBoe BHEIPEHUE TEXHOJIOTUU B IOBCEIHEBHYIO KU3Hb

YK€ HE 32 rOpamu.



Tpéxmepnas rpadpuxka niu 3D

Tpéxmepnass rpaduka wmu 3D — pasgen KOMOBIOTEpHOW — rpadukw,

COBOKYITHOCTh TPHUEMOB M HHCTPYMEHTOB (Kak MPOTPAMMHBIX, TaK W allapaTHBIX),
MPU3BAHHBIX 00ECIIEYUTh MPOCTPAHCTBEHHO-BPEMEHHYIO HEMIPEPHIBHOCTD MOTYYaeMBbIX
n3o0paxkenuii. bosbiie Bcero mnpuUMEHsieTCS A CO3JaHUs  M300paKeHUd B
apXUTEKTYPHOU BH3yallM3aIiy, KHHeMaTorpade, TeIeBUISHNN, KOMIIBIOTEPHBIX UTPax,

[I€YaTHOM NIPOAYKLIHUH, a TAKKE B HAYKE U MPOMBILLICHHOCTH.

TpéxmepHoe wu300pakeHHE  OTIMYAECTCI OT  IUIOCKOTO  IOCTPOECHUEM
F€OMETPUYECKOU IPOEKIUMU TPEXMEPHOM MOJEIM CLEHbI HA DKpAaHE KOMIIbIOTEpA C

IMOMOIIBIO CIICHUAIIU3UPOBAHHBIX ITPOIr'paAMM.

HpI/I 3TOM MOJACJIb MOXCT KaK COOTBCTCTBOBATH 00BEKTaM M3 p€ajdbHOro MHpa,

TaK ¥ OBITH IMMOJHOCTHIO A0CTPAKTHOM.

JIiist momy4yeHus TpEXMEPHOTO N300paKeHUs TPEOYIOTCS CIIEIYIONTUE TIIaru:



1.MOI[€JII/IDOB3HI/I€ — CO3JaHHuC MaTEMaTH4YE€CKOM MOJCJIN COCHBI U 00BEKTOB B

2. PenniepuHr (pycck. BU3yainu3alus) — MOCTPOCHHUE MPOEKIIUU B COOTBETCTBUU

C BBIOpaHHOM (PU3NUECKON MOJIETBIO.

MopenupoBanue

CI.[GHa (BI/IpTyaJ'IBHOG IMPOCTPAHCTBO MOI[GJ'II/IPOBaHHH) BKJIFOYaeT B ceO4

HCCKOJIBKO KaTeI‘OpI/Iﬁ 00BEKTOB:

FGOMGTQI/IH - IIOCTPOCHHAA C MOMOIIBIO PA3JIMYHBIX TECXHHUK MOJICIIb, HAIIPUMCEP

3JaHHUC.

Martepuainsl - “HGOpMALHMS O BU3YyaJIbHBIX CBOMCTBAX MOJENHU, HAIPUMED LIBET

CTEH M OTpaKaromIas/mpeIoMIISIONIast ClIOCOOHOCTh OKOH.

U cTOYHUKM CBETA - HACTPOMKHM HANPABIICHUS, MOLIHOCTH, CIIEKTPA OCBEILICHUS

BuptyanbHbie KaMephl - BBIOOP TOYKHU U yTila MOCTPOCHHS MPOEKIINH

Cusibl ¥ BO3JCUCTBUS - HACTPOWKH JTUHAMHUYECKUX MCKAXKEHUN OOBEKTOB,

IMPHUMCHACTCA B OCHOBHOM B aHMMAallkA

JononnutenbHble 3QPEKTHI - 00BEKTHI, UMUTUPYIOIINE aTMOC(HEPHBIC SIBICHUS:

CBET B TyMaHe, o0J1aka, TiaMs | Tp.



Penpepunr

Pennepunr (anri. rendering — pycck. BU3yalu3alys) TEPMUH B KOMIIBIOTEPHOI
rpaduke, 0003HAYAIONINI MPOIIECC MOJYYSHHS] W300paKEHHS MO MOJEIU C MOMOIIBIO

KOMIIBIOTEPHOU IPOTPAMMBI.

Ha »tom »Tane wmareMarnueckas (BEKTOpHas) MPOCTPAHCTBEHHAsT MOJECIb
npeBpalaeTcs B MIOCKYI0 (pacTpoByl0) KapTHHKY. Ecnu TpedyeTcst co3nath GpuiibM, TO
PEHIEPUTCS MOCIIEI0OBATEIBHOCTh TAKMX KAPTUHOK - KaapoB. Kak cTpykTypa JaHHBIX,
M300paKEHHE Ha »HKpaHE TMPEJCTaBICHO MaTpUILIEW TO4YeK, TIAe Kaxkaas TodKa
onpeJiesieHa, 0 KpalHEN Mepe, TPEMSl YHCIIaMU: HHTEHCUBHOCTBIO KPACHOI'0, CUHETO U
3en€Horo 1peta. TakuM 00pa3oM, peHIEpPUHI MpeoOpa3yeT TPEXMEPHYIO BEKTOPHYIO
CTPYKTYPY JaHHBIX B IJIOCKYIO MAaTpHIly MHUKCEIEeH. DTOT miar 4yacto TpedyeT OYeHb
CJIOKHBIX BBIUMCIICHUM, OCOOCHHO €ciu TpeOyeTcsi co3JaTh WLIIO3UI0 PEalbHOCTH.
Camplii TIPOCTOM BHJ PEHAEPUHTA — 3TO IMOCTPOUTH KOHTYPBI MOJEIEH Ha JKpaHe
KOMITBIOTEPA C TTOMOIIBIO MPOEKIMU. OOBIYHO ATOTO HEAOCTATOYHO U HYXKHO CO3/aTh
WJUTIO3UI0 MaTepUajoB, U3 KOTOPHIX H3TOTOBJICHBI OOBEKTHI, & TAKXKE PaCCUUTATh
UCKWKEHUSI ITUX OOBEKTOB 3a CUET MPO3pAdHbIX cpejl (Hampumep, KUIKOCTH B

CTaKaHe).

CVIHCCTBVCT HECKOJBKO TEXHOJIOTHH PEHACPHUHTIA, YaCTO KOM6I/IHI/IDVCMBIX

BMECTE.
Hanpuwmep:
1. Z-6ydep (ucnonwzyercst B OpenGL u DirectX);

2. Cxanaiin (scanline) — pacuér 1BeTa KaKa0i TOYKH KapTUHKU TOCTPOCHUEM
Jdyda W3 TOYKH 3pCHUs HAOJIOMATeNs depe3 BooOpakaeMoe OTBEpCTHE B JKpaHe Ha
MeCTe 3TOro THKCela «B CICHY» J0 MepecedeHusi ¢ MepBOd MOBEpPXHOCTHIO. lIper

IIUKCEIa 6y,Z[€T TaKHM K€, KaK IIBET ATOM IMOBEPXHOCTH.



3.TpaccupoBka Jiydeut (peUTpercuHr, aHri. raytracing) — TO JK€, 4YTO H

CKaHHaﬁH, HO IOBCT ITHMKCCJIA YTOUYHACTCA 3a CU€T IMOCTPOCHUA AOIOJHUTCIIBHBIX Hy‘leﬁ

(OTpakEHHBIX, TPEIOMIIEHHBIX U T. JI.) OT TOUKHU NIEPECEUCHUS JTyda B3IIISa;

4. I'noGanpHas wurtomuHarms (adri. global illumination, radiosity) — pacuér

B3aI/IMOI[CI‘/’ICTBI/I$I HOBerHOCTCﬁ n Cpca B BUAUMOM CIICKTPC HU3JIYUYCHHA C IMIOMOIIBIO

WHTETPaJIbHbIX YPABHEHUHN U APYTHE.

Hamnbonee HONYJIAPHBIMH CUCTEMAMHU PCHACPHUHI'A MOKHO HA3BATh.

PhotoRealistic RenderMan (PRMan)
Mental ray
V-Ray
FinalRender
Brazil R/S
BusyRay

Turtle

Maxwell Render
Fryrender
Indigo Renderer
LuxRender
YafRay

POV-Ray



HNcnoabn3oBanue 3D rpadpuxku

3D rpaduka odeHb 4acCTO BCTpEUaeTCS B PA3IMYHBIX 00JIACTAX HAIlEH >KU3HMU.
[Topoit MbI HEe 3aMeyaeM TOro, uTo GoTorpadusi, omyOoIMKOBaHHAS B pEKJIaMe, Ha CaMOM
JieNie SIBISIETCA UCKYCHOW TPEXMEPHOU MOJENbI0, KOTOPYIO CJIOKHO OTJIWYUTH OT

peanbHO choTorpadupoBaHHOTO 0OBEKTA.

3D rpaduka mosiBiseTcs B Wrpax, MHTEPHET, Ha TEJEBUJICHUM, PEKIAMHBIX
mutax. 3D rpaduka au3aiftH CcTaHOBUTCS BCE Oojiee BOCTPEOOBAHHOW YCIYTOM.
CoBpeMeHHbIE TEXHOJOTUU B OOJACTH TPEXMEPHOUW TpadUKU MO3BOJSIOT MPUMEHSTH
3D rpaduxy B auzaiiHe HE TOJILKO OTIEIbHBIX OOBEKTOB, HO M LEIBIX MHPOB, UTO
OTKPBIBAET HOBbIC BO3MOXKHOCTH KaK MEpe/ UCMIOTHUTEISIMU, TaK U Mepe]l 3aKa3uuKaMu

PCKIIaAMBI.

3D rpaduka sBisS€TCS HE3aMEHUMBIM CPEICTBOM IIpU HEOOXOAUMOCTH
JEMOHCTPALIMA  KAKUX-JIMOO CJIOKHBIX TEXHUYECKUX Y3JI0B, MHOTOCTYIEHYAThIX
MPOU3BOJICTB, APXUTEKTYPHBIX COOPYX)EHUU. TpeXMEpHOCTh HArJSHO OTOOPAKAET BCE
OCOOCHHOCTH CTpOEHHMsI OOBEKTa, €ro MeJbyaillihe 3JEMEHTBI, CKpBIThIE OT TJia3
HaOroaTeNnss 4acTh KOHCTPYKIIMU COOpYKEeHHs. TpexmepHas BU3yaluzalMs KyJa
yloOHee M HaryisggHee, YeM YEepTeXH U CXEMbl. JTO CBSI3aHO C TE€M, YTO TPEXMEPHOE
NpeAcTaBlIeHUE Kyna 0oiiee HarsIAHBIA CIOCO0 JEMOHCTPALMM BCEX MPEUMYIIECTB

Bamiero nmpoaykTa Wi yCIyTrH, 4eM IIOCKUE CXEMBbI WK TpadUKHy.

3D rpaduka HAXOAWT ILIMPOKOE TMPUMEHEHHE B TEXHOTCHHBIX cdepax.
OcHoBHble motpebutenn 3D - 3TO KOMINAHHUU-TIPOU3BOAMUTENU  PA3TUYHOTO
o0OpyZOBaHUSI W  OpraHU3alMM, 3aHUMAIOLIMECS  CTPOUTEIILCTBOM  KPYIHOM
HeABIKUMOCTH. [lpousBoautensiMm oOopynoBaHus TpexMmepHas Tpaduka IMO3BOJSET
OYEHb HATJISIIHO MPOJIEMOHCTPUPOBATH MPUHLHUIIBI PAOOTHl TEXHOJIOTUYECKUX JTUHUHN U

OTACJIBHBIX CTAHKOB.

"OObeMHBIN" nH3aliH MO3BOJSET MOAYEPKHYTh IMPEUMYIIECTBA U TOHKOCTHU

npou3BoACTBeHHOTO mpoiiecca. C momomisio 3D rpaduku ecTh BOZBMOXHOCTh MMOKa3aTh



BcE 000pymOBaHUE M 3arjsiHyTh "BHYTPB'" TEXHOJOTHUECKOTO mpolecca. DddexTHas
BU3yaJIM3allisl KOHIEHTPUPYET BHHMAHUE 3pUTENs HA KIKOYEBBIX MOMEHTaXx
JeMOHCTpaunu. KadecTBEHHBIM TPEXMEPHBIM NW3aiH UMEET HJCAIbHBIA BHUJ, 4YTO

CHOCO6CTByeT IIO3UTUBHOMY BOCIIPUATHUIO IIPC3CHTALIUU B IICJIIOM.

IIporpammHuble pecypchbl

[IporpamMmMHBIE TIaKETHI, TO3BOJISIONINE CO37aBaTh TPEXMEPHYIO TpaduKy, TO
€CTh MOJIEIMPOBATh OOBEKTHl BUPTYAJIbHON PEaNbHOCTU M CO3/1aBaTh HA OCHOBE JTHUX
Mojelell U300pakeHus, O4YeHb pa3HooOpa3Hbl. [locrmenHue TOABI YCTOMYMBBHIMU

JUAEPaMHU B 3TOI 001aCTH SBISIOTCA KOMMEPUYECKHE MPOTYKTHI:

3DS Max — mnonaHoyHKIIMOHAIbHAS ~TpodeccruoHanbHas MpOorpaMMHast
cucTema Juisi paboThl ¢ TPEXMEpHOU rpadukol, pazpabotanHas kommanueit Autodesk.
PabGotaer B onepanuonubix cucremax Microsoft Windows u Windows NT (kak B 32-
OUTHBIX, Tak U B 64-O6uTHBIX). BecHoit 2009 roaa BeImyIeHa ABEHA AIATas BEPCUS 3TOTO

npoyKTa o Ha3BaHueM «3ds Max 2010».

Maya — pepaktop TpéxmepHod rpaduku. B Hacrosimee Bpems crana
cranaaprom 3D rpaduku B KnuHO U TeneBueHud. [lepBonavanbao pazpadorana aiis OC
Irix (mmatdopma SGI), 3arem Obina moptupoBana mox OC GNU/Linux, Microsoft
Windows u Mac OS. B nHactosiiiee Bpemsi CyliecTByeT Kak st 32, Tak u s 64-

OUTHBIX CUCTEM.

Newtek Lightwave - nerkas B NpUMEHEHHH TpeXMepHas aHUMAaI[HOHHAs

cucrtema, obiyanaronias HeBeposTHOM Momblo. LightWave 3D olecneuuBaeT Bce: OT
Napsyx JOTOTUIIOB 10 BBICOKOKAYECTBEHHOW aHUMAIUU JIJIi KUHO W TEJICBUIACHUS.
NuTyntuBHBI ~ uHTEp(dEC, MOIIHBIA MOJE/UIep, TMPEBOCXOJHOE  YIpaBICHUE

aHUMAIMEN, BBICOYANIIIEE KAUECTBO PEHICPUHTA.



Softimage  XSl— 5310 3D aHMManMOHHOE MPOTPaMMHOE OOCCIICUCHHUE

npUMeHsieMoe TpU pa3paboTKe Urp, coO3MaHUU (HUIBMOB M TEIEBU3HOHHBIX MIPOTPaMM.
B apcenasie SOFTIMAGE XSI umeercs mnoyiHbli HaOOp HWHCTPYMEHTOB s 3D
MOJICIIMPOBaHMs, aHUMAIlMM U peHnaepunra. basupyromascs Ha HOBOH, Ype3BBIYAHHO
rubkor apxutektype, XSI obecneunBaer 3D mpodeccuonanoB OecnperneIeHTHON

MOIIOBIO U T'HOKOCTBIO AJI1 pealin3alii CaMbIX HEBCPOATHBIX TBOPYCCKUX 3aTYMOK.

Rhinoceros 3D - 5310 KOMMEpUYeckoe IPOrpaMMHOE OOECIICUeHUE IS

tpexmepHoro NURBS MopenupoBanus pazpabotku Robert McNeel & Associates.
[TperMyIIECTBEHHO HCIOJB3YeTCS B  MPOMBIIUICHHOM JH3aifHe, apXHUTEKType,
KOpaOeTbHOM MTPOSKTUPOBAHKH, FOBEIIMPHOM U aBTOMOOMIBbHOM nu3aiine, B CAD/CAM
IIPOSKTUPOBAHUH, OBICTPOM IPOTOTHITMPOBAHHUH, PEBEPCUBHOMN pa3pabOTKe, a TaKkKe B

MyJIbTUMEINA U TPAPUUECKOM THU3alHE.

CINEMA 4D - sBusieTcsi yHUBEPCAJbHOM KOMIUIEKCHON MPOTpaMMOM IS

CO3/laHUsl M pelakTUpoBaHUs TpEXMEpHbIX d(P¢dekToB u 00BekToB. [lo3Bomser
MoAenupoBaTh  00beKThI 1o  Merongy ['ypo. [Ilommepxkka  aHuUMalu U

BBICOKOKaAQYCCTBCHHOI'O pCHACPHUHTIA.

Zbrush — mporpamma is  TPEXMEPHOTO  MOJCIMPOBAHUSA, CO3JaHHASA
koMranue Pixologic. OrauuurtensHol ocoOeHHOCThIO agaHHoro 11O  saBusercs
UMUTAIUSL TIpolecca «JIenKu» 3d-CKyJNbNTYpbl, YCUIECHHOTO ABUXKKOM TPEXMEPHOTO
PEHJEpUHTa B PEAIbBHOM BPEMEHHU, YTO CYIIECTBEHHO YIPOIIAET MPOLEAYPY CO3JaHUS
Tpedyemoro 3d-o0bekTa. Kaxkass Touka coAep>KUT MHPOPMAIUIO HE TOJBKO O CBOHUX
koopauHatax XY W 3HAYCHHUSAX I[BETa, HO TaKXke W TIyOuHe Z, OpUCHTAMH U
Marepuajie. ITO 3HAYUT, YTO BBl HE TOJIBKO MOXKETe "JIenuTh" TpEXMEpHBI 00BEKT, HO

1 "packpacuthb" ero, pucys MITpUxamu ¢ ryonHoi. To ecTh BaM He NpUIETCS PUCOBATh

TeHH M OJMKW, 4YTOOBI OHM BBHITJIAENW HaTypalibHo — ZBrush sT0 chemaer
aABTOMATHUYECKH.
Blender — maker s co3maHus TPEXMEPHOW KOMITBIOTEPHOW TpaduKw,

BKJIFOYAIONIMH B ceOst cpeAcTBa MOJCTUPOBAHUS, aHWMAIMH, PEHICPUHTa,
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nocToOpaboOTKU BHUACO, a TAaKKE CO3MaHUS HWHTEPAKTUBHBIX HTp. OCOOCHHOCTSIMH
nakKeTa SIBIISIOTCS MaJIblid pa3Mep, BBICOKasi CKOPOCTh PEHICPUHTA, HATUYUE BEPCHIA ISt
MHO>KecTBa oneparmonHbix cucreM — FreeBSD, GNU/Linux, Mac OS X, SGI Irix 6.5,
Sun Solaris 2.8 (SPARC), Microsoft Windows, SkyOS, MorphOS u Pocket PC. Ilaker
uMeeT Takue (DYHKIHH, KaK JUHAMHKA TBEPIBIX TEJ, JKHIKOCTECH M MATKHAX TeJ,
CUCTEMY TOpSYMX KJIABHUII, OOJIBIIIOE KOJHMYECTBO JIETKO JOCTYIHBIX DPACIIUPEHUH,

HaIMCaHHBIX Ha s3bike Python.

K-3D — mnporpammHoe obecrnedenue, cuctemMa 3D-monenupoBaHus U

KOMIIbIOTEpHOW aHuManmu. [lo oneHke xypHana «KoMIbroTepa» cHCTEMA MOMKET

PaCcCMAaTpPUBATBCA KaK XOpolIad aJlIbTCpHATUBA HpO(bCCCI/IOHEUII)HBIM ITaKCTaM.

Wings 3D - 310 OecrutatHas mporpamMma 3D-MoaenupoBaHUS ¢ OTKPBITHIM
UCXOJHBIM KOJIOM, Ha KOTOPYIO MOBIUsIM Iporpammbl Nendo m Mirai oT KOMOaHUU
Izware. Ilporpamma mosydnia Ha3BaHHE [0 Ha3BAaHUIO TEXHOJOTHU OOpabOTKH
MOJIMTOHOB, IPUMEHEHHOU B mporpamMme. BoJIBIIMHCTBO MOJB30BaTENEe Ha3bIBAIOT €€
npocto Wings. Wings 3D noctynHa Jj1st MHOTUX T1aTdopM, Britodass Windows, Linux

u Mac OS X. IIporpamma uCoNib3yeT OKpY)KEHHUE U s3bIK mporpamMmmupoBanus Erlang.

CoBpeMEeHHBIN MHUp YK€ HE MOXKET OOXOAHUTHCS 0€3 KOMITbIOTEPHOU TpaduKH.
Ona IBWXKETCS M Pa3BHBACTCS OYEHB OBICTPO UM CTPEMHUTENTHHO. I BOBMOKHO B CKOPOM
OymymeM Mbl ¢ Bamu OyzieM X0IUTh B Mara3uHbl, IMKOJTy, padoTy, yJIUIY HE BBIXOJIS U3

noma! A Oyznem 3TO JeNiaTh B TPEXMEPHBIX MUPaX.

3D-npuHTepBI

3D-nmpuHTEp — YCTPOMCTBO, HMCHOJB3YIONIEE METOJN CO3MaHMs (HU3UIECKOTO

00BEKTa Ha OCHOBE BUPTyaIbHOU 3D-Mozaeny.
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3D-neyath MOXKET OCYHICCTBJIATHCA pa3HbIMHU crocobaMu M C MCIIOJIb30BaHUEM
Pa3INYHbIX MATCpHAJIOB, HO B OCHOBC JI000T0 M3 HHUX JICIKHUT IIPUHIIAII MOCJIOMHOTO

co3maHus (BeIpAIIUBaHUs) TBEPAOTO OOHEKTA.

«B mpodeccroHaIbHOM cpejie BCe YK€ MPUBBIKIN K 37-Tie4aTH, HO IIUPOKHE
MacChl B OOJIBIITUHCTBE MPOCTO HE 3HAIOT, 4TO ATO Takoe. [Ipu 3ToM mpuMeHeHHI Mist
Ou3Heca, He OTHOCSIIETOCS K KOHCTPYKTOPCKON WIIM JU3aifHEPCKOU cpejie - Macca - OT
aApXUTEKTYPHBIX MaKETOB JI0 dKCKIIFO3WBHBIX CYBCHHPOB. J[yMaro, B Oimkaiiiee Bpems
CUTyalHsl KapIMHAJTHLHO HE U3MEHUTCS M €UHCTBEHHBIN BBIXOJ - TOUEYHO OOIIATHCS C
NOTCHIIMAIBHBIMUA KJIUEHTaMu», - TOBOPUT AJekcannp CKpPbIHHHUK, Te€HEpabHbBIN
nupekTop pekiaamHoro arenrctBa ItLooks, mmeromero B Cankt-lleTtepOypre cBoro
koMranuio 1o 3D-meuatu. OH oTMeyaeT, 4YTo OyM JaHHOW TEXHOJOTHUU YK€ HE 3a
ropamu: «byM HacTynuT TOrza, KOrja TEXHOJOTHHU CHAENAIOT emie 1-2 mara BOepen,
MOBBICHB Ka4€CTBO, TOYHOCTh, TJISHIICBOCTH» M CHU3HMB CEOECTOMMOCTH MPOIYKITHH.
Torpa 3a-puHTEpPHl JEUCTBUTEIBLHO COBEpIIAT PEBOJIOLMIO, IPOU3OMAET ITO,

MoJararo, y>ke uepes 3-5 JeT.»

[lepcriekTuBBl BpoJe Obl OYEBHJHBI, HO TOKA s JyMal BaM JajeKo HE BCE
MOHATHO. YTO K€, HE IyrauTech, TEXHOJIOTHS IEMCTBUTEIBLHO JOCTATOUYHO CIIOXKHA. s
Hayaja JaBaiTe pa3zdepeMcs ¢ TeM, 4TO TaKoe ATa camas mpecioByTas 3D-medaTs, u
Kakle €€ BHUJIbl CYIIECTBYIOT Ha CETOAHSIIHUN JI€Hb. A TOTOM YK€ MOCMOTPUM Ha

cdepsl ee TPUMEHEHUs CETO/THA U 3arjsTHEM B HeJaiuekoe Oyayiiee.

Bunni 3D-nieuaru

Ha ceroguamnnii aeHs B 3D-me4yaTd TOCHOJCTBYET [ABE MNPUHIMIHAILHO
PAa3HBIX TEXHOJOTHM - 3TO JIa3€pHasi U CTpyHasd nevathb. [Ipu 3TOM OHM TOXE AEHATCA

Ha BHUBI. TaK, JIa3CpHasd IedyaTb MoApPasacisiCTCs Ha TpU BUA: CO6CTBCHHO, Jla3sepHasit
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neyaTh, Ja3epHOE ClIeKaHUe U JaMUHUpoBaHUE. Bo Bcex 3THX crnoco0ax UCMOIb3yeTcs
CBOSI TEXHOJIOTUSI IPOU3BOJCTBA MPOAYKIMHU. Tak, B Cilyyae JIa3epHOM Me4aTu MpUHTEP
UCIIOJIB3YeT  KUAKUN  (POTOMOJIMMEpP, KOTOPBIM  3aCBEUMBACTCS  CICIHAIBLHOMN
yIbTpadHrOIETOBOM JIaMIIOH TMpu noMoIiy poromradioHa. 3aTeM BCE 3TO NMPEBpaLIAETCA
B TBEpAbIA Marepuall. IDTO, KOHEYHO, YIPOIIEHHOE OINUCAHUE TEXHOJIOTUU, HO

oJIpOOHOE MPOCTO BBIXOAMT 3a paMKu (hopMaTa TaHHOM CTaThH.

J'Ia3epHoe CIICKAHUC IIPOXOJUT HCCKOJBKO HWHA4YC - Ja3€p ClIoOil 3a cioeM
BBIKUTACT KOHTYP 6y,[[ym€l>i ACTAaJIN Ha CIICHHUAJIbHOM ITOPOIIKC. To ecTh IMOJIy4acTCA,

4TO MPOU3BOACTBO UACT CJIOM 3a CIIOEM.

Hakonen, B ciyyae JaMUHMPOBAHUS IIPOLECC MPOU3BOJACTBA COCTOUT U3 TOTO,
YTO TOTOBBIA OOBEKT CO3/1aeTCsi U3 OOJIBIIOrO KOJUYECTBA PA3HOIIEPCTHBIX CIIOEB,
HAKJIaJbIBAEMBIX JAPYT Ha JApyra. EcTecTBEHHO, BCe 3TO MPOUCXOAUT HE 0€3 MOMOIIU

Jazepa.

B crpyiiHOil medaTtd MpUCYTCTBYET JiBa OCHOBHBIX CHOcO0a Me4aTh - 3TO
3acThIBaHHE MaTepHaja MpU OXJAKICHUM U CIEKaHUE MOPOUIKOOOpa3HOro MaTepuaa.
B nepBom ciyyae mpouCXOAUT BbIAABIMBAHKWE TEPMOIUIACTHKA MO KaIlIsIM Ha OCHOBY
OyAyliero mpojykra, a BTOpOil crnoco0 Mo CBOEW CyTH OY€Hb HAallOMUHAET JIa3epHOE
cnekanue. ENMHCTBEHHOE OTJIMYKE B TOM, YTO B JAHHOM CJIy4ae MOPOLIOK CKIIEUBAETCS
C MOMOUIBIO CIIEUUATBHO MPEIHA3HAYEHHOTO I 3TOM onepanuu kies. OgHako, Bce O
4YeM Mbl ceifyac rOBOPMIIM OTHOCUTBHCS CKOpee K mporpeccy u Hayke. Kakum obpazom
COBPEMEHHBI OM3HEC UCIOJIb3YeT TpexMmepHble npuHTephl? [loxanyil, B 3TOM IjIaHe
cpa3dy ke BcmomuHaeTrcss kommanus Philips, koropass B MuHyBIIEM Troay OTKpbLIa
JouepHee mpeanpusTue moj HazBanueM Shapeways. CoOctBenHo, Shapeways Oyner
3aHUMAThCS TPEXMEPHOM IMe4YaThl0, COTPYJIHHUYAs HE C KOMIIAHUSIMH, KOTOPBIM
TpeOyIOTCS] KAKHE-TO MAKEThI, a C IPOCTHIMU JIFOAbMH, KEJIAIOIMMHU MPOU3BECTH KaKOM-

TO HEOOJIBIIION CYBEHUD.

Cxema cotpyanuuectBa ¢ Shapeways npocratouHo mpocra. Heobxoaumo
co3garh 3D-Mozenp B OJHOM M3 HOMYJISIPHBIX 3D-penakTopoB, 3aperucTpupoBaThCs Ha
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caifte, 1 BbICIATh €¢ B Shapeways. J/lanee BbI BBIOMpaeTe MaTepuai, U3 KOTOPOro Oyaer
W3TOTOBJICHO Balle U3Jenue (3TO0 MOXKET OBITh IUTACTUK, OpOH3a, THUIC W MHOTOE
npyroe). OminauuBaere, U Bce! Bam 3aka3 Oyzer nmocraBied mno mourte. Yero rpexa
TauTh, JaHHOe HauyuHaHue Philips sBIseTcs mepBbIM IIaroM B  MAacCOBOM

MONYJIIPU3ALMKA TPEXMEPHOM TEYaTH.

Bnpouewm, He Tonpko B EBpome 3amymieH mogoOHbIM npoekT. B Harmeit crpane
To)ke (PyHKUIMOHUpPYEeT moxoxkass kommanusi. Pekmamuoe arentctBo ITLOOKS,
cymectBytoiee ¢ 2003 rona, B MUHYBILIEM IOy 3allyCTHAIIO CBOM LIEHTp 1o 3D-nevatu
B Cankr-IletepOypre, kotopbiii moayunn umsa «MuBent». I'maBa ITLOOKS Anexkcanap
CKpBIHHUK TOBOPHUT IIO 3TOMY IOBOAY: «3aWHTEpecoBaja TEXHOJOTHUA. 3aXOTEJIOCh
IPOJBUraTh YTO-TO MHHOBAIMOHHOE, OTJIIMYHOE OT ApyruX. [lepBbIMU KIMEHTaMH CTaJIA

MAaKCTHBIC MACTCPCKHUCH.

CBoto gestenbHOCTh «THBEHT» Hauazia ¢ pa3pabOTKH pa3InyHbIX MakeToB. [1pu
3TOM OCHOBHBIE 3aKa3bl LI 110 CO3JAHMI0 IPOTOTUIOB KOTTemKen. CeromgHs
JeSATEIbHOCTh KOMIIAHUU CEPhE3HO paciuupuiack. KomnaHus Ko BCEM MPOYUM yCIyraM
Tenepb NPEJOCTaBISET U TPEXMEPHYIO Ne4aTh, B TOM YHCIE U I (PU3NUECKUX JIULI.
[Tpu 3TOM MOXHO pacreyaTrarbh KOJUIEKIMOHHYIO (PUTYypKYy KaKoro-HUOyIb IepcoHaxa
U3 OHJIAMHOBOW KOMITBIOTEPHOM UIPbl. « MBI MPOJBUIaeM 3TO MOMYJISIPHOE Ha 3araje
HarpaBjeHue (medats (Uryp UrpoBBIX MEPCOHAXKEW), €CTh OMpEeeICHHbIC IJIAHBI 110
Pa3BUTHIO M COBEPILIECHCTBOBAHMIO cepBUca. Dusmyeckue Jmua B OCHOBHOM OoJiee
CKPYILYJIE3HBI B BOIIPOCE CTOMMOCTH H3JEIUs, HO YK€ Ceyac Mbl MOKEM ITPENIOKHUTH
st Hux (urypky mepconaxka 3a 1500-2500 py6. unu maket noma 3a 6000 py6. Dto

COBCEM HEOOJIBIINE IEHbIY 32 IITYYHBIN TOBAp», - TOBOPUT Asiekcanap CKpbIHHUK.

Co3aaTh TpEeXMEpHYIO MOJCIb HUIPOBOro MnepcoHaxka u3 1ol ke World of
Warcraft moxxer m000# xkenaromuid. [[1s1 3Toro He Hy>)KHO HUKaKuX 3HaHUN B 00JIacTH
cozmanus 3D-momeneii. B cetm CymecTBYHOT OPOrpaMMbl, KOTOPBIE MO3BOJISIIOT

BBIYWIEHUTH MPSAMO U3 UTPBI TOTO WM MHOTO NepcoHaxka. Eciu e y Bac eCTh 3HAKOMBbIN
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Ju3aifHep, TO Bce OyIeT emie MHTepecHee. Bbl MoxeTe JIerko U MmpocTo MpuciaTh B

«HBEHT» CBOIO 3D-MOI[€J'II> H OHa 6YI[CT pacicyaTada.

J0oCTYyNmHOCTD M NePCNEeKTUBbI TPEXMEPHOU MeYaTH

Jlo HekoToporo BpeMeHu 3D-npuHTephl ObLTM OYEHb JOPOTUM YIOBOJILCTBUEM,
KOTOpOE€ MOT IMO3BOJUThH ceOe TOJIbKO KpymHHbIM Ou3Hec. LleHbl Ha HUX HAYUHAIUCH CO
100 teIcsiu posumapoB. KoHeuHO, M celyac TakWe MPOABHUHYTHIE MOJAEIHU IOJb3YKOTCS
CIIPOCOM, HO TIOCTETICEHHO TMOSBISIIOTCS M 0ojiee MaccoBble u3nenus. B uactHOCTH,
OJIHUM U3 TaKUX TPEXMEPHBIX MPUHTEPOB sBsieTcs mMonelb Desktop Factory, kotopas
CTOMT BCEro JUIIb 5 ThICAY n0JuiapoB. KoHEYHO, y Hee €CTh LeNbIi PsiJ OTPaHUYEHUN.
Tak, oHa MOXKET BOCIIPOM3BOAUTE Mojenu He Oonee 12,7 x 12,7 x 12,7 cm. Ho 30 Bce
paBHO OouibiioN 1mar Bneper. M 3asBKa Ha TO, 4TO yke B Onmxaimue 10 met B qomax

IIPOCTBIX JIIOI[Gﬁ CTAaHYT IIOABJIATHCA JIMYHBIC 3D-HpI/IHTepI>I.

TpexMepHyto me4yaTh KAET CEPbE3HBIM CKAYyOK yKe B OJrpKaiiiiee Bpems.
Ymopoctarcst  3m-pemakTophl, yACHMIEBUTCS 31-TledaTh, CaMW TPUHTEPHI CTAHYT
KOMITaKTHEE, YJIydIaTcsi CBOMCTBA HCIIONB3YEMBIX MATEPHUATIOB M KaXIBIH YEIOBEK
CMOJKET U3rOTOBUTH ceOe, HalpuMep, YHUKAIbHBIN Kopiyc /it TeiaedoHa uitu Operok,
oOJiaaonvii BCEMH HEOOXOIUMBIMU CBOMCTBAMH - MPOYHOCTh, BJIAroCTOMKOCT,
rHOKOCTh U T.J. 0€3 Irpsi3u, XUMUU U KaKUX-TO CHEIUATBHBIX HABBIKOB, IPOCTO Yy ceOs

JoMa Ha CTOJIC. MHe KaXXeTcs 3TO paHO WUJIA I1IO3AHO HACTYIIUT.

UYro ke, 3TO HaMpaBlIEHUE PAa3BUBAETCS YK€ JOCTATOYHO J1aBHO. Jl0 HEKOTOPBIX
nop OHO ObLIO OOJIbIIE BOCTPEOOBAHO B MPOMBIIIJIEHHBIX U Hay4HbIX Kpyrax. Ho ¢ 2008
rojja TpexXMepHas IeyaThb Hayajga aKTUBHO BHEIPATHCA U B IOBCEAHEBHYIO JKHU3Hb
mopaen. C nerxkoi pyku Philips u psna apyrux komnaHui AaHHas TEXHOJIOTHS cTaja
uHTepecHa U ¢uznueckum auram. Ceiiyac 0 Hel 3HAIOT HEMHOTHE, HO ATO YK€ BOIPOC

MApKETHHTa U BPEMEHHU.
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