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BBenenue

[IpencraBbTe ceOe cuUTyalnio, 4TO BaM CPOUYHO HYKHO IPHUOOPECTH CTYJ WU
CTOJ Ha KyxHto. Ceifuac Bbl, CKOpee BCET0, HAalPaBUJIUCh Obl B OOBIYHBIN Mara3uH 3a
ATOM MOKYMKOU. B mydiiem ciydae mocMoTpenu Obl TOBaphl B ceTH uHTepHET. Ho yxe
HEJAJIEK TOT J€Hb, KOT1a BBl CMOKETE MOYYUTh YHUKAIBHBIA CTYJI UM CTOJI HE
IPOCTO, HE BBIXOJS U3 AOMA, HO Jake 0€3 KaKoro-i1n0o MocpeHNIeCTBa CO CTOPOHbI
IPOJIABILIOB WUJIU CIIY>KOBbI JOCTaBKM Mara3zuHa. [ 1aBHOe, 4TOOBI y Bac goMa Obu1 3D-

IIPUHTED.

Bam HY>KHO 6y,Z[€T TOJIBKO IICPCBECTHU ACHBI'U 3a IIPOAYKT C IIOMOIIBIO BallICH
erI[PITHOfI KapThl HA CYCT MarasuHa, 1mocJjic 4€ro MOxxHO 6yI[CT CMCIJIO ... pacricuyaraTtb
N30CINC. A IIpH KCIIAHUH BBl CMOJKCTC JAXKC 3aI'PY3UTh B KOMIIBIOTCP CBOIO 3D-MOI[CJII>

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

Bce a0 MoxeT Bam nokaszatbes (pantactuxoil. Torna mpurotoBsTech. Bee aTo
yke QYHKITMOHUPYET. DTO PEATbHOCTh, KOTOPasi MOKa UCIIOIb3YETCsl 1JIs PELICHUS
Y3KOro criekrpa 3aaad. Ho MmaccoBoe BHEApEHNE TEXHOJIOTMU B TIOBCEAHEBHYIO )KU3Hb

y>Ke HE 32 TOpamu.



Tpéxmepnas rpadpuxka niu 3D

Tpéxmepnas rpaduka win 3D — paznen KoMIbIOTEpHOM rpaduKH,

COBOKYMHOCTb TPUEMOB U MUHCTPYMEHTOB (KaK MPOTPAMMHBIX, TaK U alapaTHbIX),
PU3BAHHBIX 00ECIIEUNTH MPOCTPAHCTBEHHO-BPEMEHHYIO HEMTPEPHIBHOCTD MOJTy4aeMBbIX
n300pakeHnid. bompIe Bcero mpumeHsieTcs Juisl Co31anus n300paxeHui B
apXUTEKTYPHOU BU3yaJIU3alluu, KWHEMaTorpade, TeIeBUICHNN, KOMITBIOTEPHBIX UIpax,

rneyaTHOM MMPOAYKIIMH, a4 TAKKC B HAYKC 1 ITPOMBIIIJICHHOCTH.

TpéxmepHoe n300pakeHUE OTIMYAETCS OT MIOCKOTO MOCTPOCHUEM
r€OMETPUUECKOU MPOCKLIUU TPEXMEPHOU MOJIEIIM CLIEHBI HA DKPAaHE KOMIIbIOTEPA C

IMOMOMIBIO CIICHUAIIN3UPOBAHHLIX ITPOTPAMM.

HpI/I 9TOM MOJACIIb MOXXCT KaK COOTBETCTBOBATH 00BEKTaM U3 p€ajibHOIO MHpaA,

TaK 1 OBITh MOJTHOCTHIO A0CTPAKTHOM.

Jni osrydeHus: TpEXMEPHOTO N300pakeHns TPeOYIOTCS CIIEAYIONIUE IIaru:



1.MOI[€JII/IDOB3HI/I€ — CO34aHuc MaTeMaTU4YEeCKOM MOACIN COCHBI U 00BEKTOB B

2. Penjiepunr (pycck. BU3yan3alys) — MOCTPOCHUE MIPOEKIUU B COOTBETCTBUH

C BBIOpaHHOM (PU3NUECKON MOJIETBIO.

MoaeaupoBanue

CueHa (BUpTyaJIbHOE IPOCTPAHCTBO MOJIETUPOBAHHUS) BKIIOYAET B CEOsI

HCCKOJIBKO KaTeI‘OpI/Iﬁ 00BEKTOB:

FGOMGTQI/IH - IOCTPOCHHAA C ITIOMOIIBIO PA3JIMYHBIX TCXHHUK MOACIIb, HAIIPUMCED

3aHHE.

Matepuaibl - “”HpOpMaIUs O BU3YyaJbHBIX CBOMCTBAX MOJIEINH, HATIPUMED I[BET

CTEH M OTpakarolias/mpesoMIIsoIIas ClioCOOHOCTh OKOH.

U cTOYHUKM CBETA - HACTPOMKHM HANPABIICHUS, MOLIHOCTH, CIIEKTPA OCBEILICHUS

BI/IDTVEU'IBHBIG KaMCPBHI - BI)I60p TOYKH U yTJIa ITOCTPOCHUS ITPOCKIINU

Cuiibl ¥ BO3ICUCTBUS - HACTPOMKUA TUHAMUYECKUX UCKAKEHUNH OOBEKTOB,

MNPHUMCHACTCSA B OCHOBHOM B aHMMAallkun

Jononautenbable YDHEKTHI - 00BEKTHI, UMUTUPYIOIINE aTMOC(HEPHBIC SIBJICHUS:

CBET B TyMaHe, 00J1aka, TuiaMsi | Tp.



Penpepunr

Pennepunr (anri. rendering — pyccK. BU3yalu3aliysi) TEPMHUH B KOMITbIOTEPHOMN
rpaduke, 0603HaYAIOMIMIA TPOLIECC TOTYUYEHUS H300PaKEHHUS IO MOJIETHU C TIOMOIIBIO

KOMIIBIOTEPHOU IPOTPAMMBI.

Ha sTom stane Mmarematuueckasi (BEKTOpHasi) MPOCTPAHCTBEHHAS] MOJIETh
TIpeBpaIiaeTcs B IIOCKYIO (pacTpoBYyI0) KapTUHKY. Eciu TpedyeTcs co3mats GuibM, To
PEHIIEpUTCS MOCIE0BATENbHOCTh TAKUX KAPTUHOK - KaapoB. Kak CTpyKTypa JaHHBIX,
M300paK€HUE Ha dKpaHe MPEACTABICHO MaTPUIIEH TOYEK, Ie KaXK1as TOUKa
ompeJiesieHa, Mo KpailHell Mepe, TpeMs YMCIIaMU: MHTEHCUBHOCTBIO KPACHOT0, CHHETO U
3en€Horo 1Bera. TakuM 00pa3om, peHACPUHT PEeoOpa3yeT TPEXMEPHYIO BEKTOPHYIO
CTPYKTYPY JaHHBIX B TUIOCKYIO MAaTPHUILy MUKCENENH. DTOT 1Iar 4acTo TpeOyeT OUCHb
CJIOHBIX BBIYHMCIICHUI, 0COOEHHO €CJIU TPeOyeTCs CO3/1aTh UILTIO3UI0 PEaTbHOCTH.
Cawmpblil IpoCTON BUJI PEHAEPUHTA — 3TO OCTPOUTHh KOHTYPBI MOJEJIEH Ha IKpaHe
KOMITBIOTEPA C MOMOIIBI0 MPOEKIIUU. OOBIYHO 3TOT0 HEOCTATOYHO U HY>KHO CO3/1aTh
WJUTIO3UI0 MaTepUaJioB, U3 KOTOPHIX U3TOTOBJICHBI OOBEKTHI, @ TAKKE PACCUUTATH
HCKaXEHUS 3TUX 00BEKTOB 3a CUET MPO3PAUHBIX Cpel (HampUuMep, KUJIKOCTH B

CTaKaHe).

CVIHGCTBVCT HECKOJILKO TEXHOJIOTUM PeHACPUHIa, YaCTO KOM6I/IHI/IDVGMBIX

BMECTE.
Hanpumep:
1. Z-6ydep (ucnonszyercs B OpenGL u DirectX);

2. Ckannaiia (Scanline) — pacuér 1nBeTa KakJ10i TOYKH KapTHHKH ITOCTPOCHUEM
Jy4a U3 TOYKHU 3pCHUs HAOIF0IaTelIs Yyepe3 BOOOpakaeMoe OTBEPCTHE B IKpaHE Ha
MECTE 3TOTO IMHUKCEJIa «B CIIEHY» J0 MEePEeCeUSHHS ¢ IIePBOM MOBEpXHOCTHIO. [[BeT
nuKcesa OyIeT TaKuM ke, KaK IBET ITOW MOBEPXHOCTH.
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3.TpaccupoBka Jydeit (pedTpeiicuHT, aHTI. raytracing) — TO ke, 4TO |

CKAHJIAMH, HO IBET UKCENA YTOUHACTCS 3a CYET OCTPOCHUS JONOJHUTENIBHBIX JTyYen

(0TpaXEHHBIX, IPETOMIIEHHBIX H T. J.) OT TOUKU [IEPECEUECHMSI JTyda B3IIIA1a;

4, I'nobanbHas nmroMuHarms (anri. global illumination, radiosity) — pacuér

BSaHMOHeﬁCTBHH HOBerHOCTCﬁ " CpCd B BUAUMOM CIICKTPC U3JIYYCHUA C ITIOMOIIBIO

WHTETPAJIbHbIX YPABHEHUH U APYTHE.

Hamnbonee HNONVYJIAPHBIMHA 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



HNcnoan3oBanue 3D rpadpuxku

3D rpajduka o4eHb 4aCTO BCTPEUACTCS B PA3IMUHBIX 00JIACTSAX HAIICH KU3HU.
[Topoit MBI HE 3amMeuaeM Toro, 4Tto Gororpadusi, onyOIuKOBaHHAS B peKiiaMe, Ha CaMOM
JieTie SIBJISETCS] HICKYCHON TPEXMEPHOH MOJAEIBbIO, KOTOPYIO CI0KHO OTJIMYHUTD OT

peanbHO cpoTorpadupoBaHHOTO 0OBEKTA.

3D rpadwuka nmosBIsS€TCS B UTPax, UHTEPHET, HA TEIIEBUICHNUN, PEKIaMHBIX
nuTax. 3D rpaduka qu3aitH cTaHOBUTCS BCE 0oJiee BOCTPEOOBAHHOM YCITyTOM.
CoBpeMeHHbIE TEXHOJIOTUHU B 00JIACTH TPEXMEPHOU rpauKH MO3BOJISIOT IPUMEHATh
3D rpaduky B qu3aiiHe HE TOIBKO OTACIBHBIX 00BEKTOB, HO U LIEJIBIX MUPOB, UTO
OTKPBIBAET HOBBIE BO3MOKHOCTH KaK NEPE] UCIIOJIHUTEIISIMU, TaK U MEPe]l 3aKa3UuKaMu

PCKIIaAMBI.

3D rpadwuka sIBASETCS HE3AMECHUMBIM CPEJCTBOM IPHU HEOOXOIMMOCTH
JIEMOHCTPAIIMK KaKUX-JTMO0O CIOKHBIX TEXHHYECKUX y3JI0B, MHOTOCTYIICHUYATHIX
IIPOU3BO/JICTB, APXUTEKTYPHBIX COOPYKEHUN. TpeXMEepHOCTh HATJISITHO OTOOpa)KaeT BCE
OCOOCHHOCTH CTPOEHHUS O0BEKTa, €r0 MeJIbYaliliie 3JIEMEHTBI, CKPBITHIE OT a3
HaOJII0/1aTelIs YaCTH KOHCTPYKIIMU COOpyKeHus. TpexMepHas BU3yalu3aiys Kyaa
yIo0Hee U HaTJIsAIHee, YeM YEePTEKHA U CXEMBI. DTO CBSI3aHO C TEM, YTO TPEXMEPHOE
npeCcTaBlIeHne Kyaa 0ojiee HarISAHBIN CIIOCO0 JEMOHCTPAIIUH BCEX MPEUMYIIECTB

Bamiero mpoaykTa Wi yCIyTH, 4eM IIOCKUE CXEMBbI WM TpadUKH.

3D rpaduka HAXOAUT MIUPOKOE MPUMEHEHNE B TEXHOTEHHBIX chepax.
OcHoBHbIe ToTpeduTenu 3D - 3T0 KOMIAaHUU-TIPOU3BOAUTENIN PA3IMYHOTO
00OpyI0BaHUS U OPTaHU3AIUN, 3aHUMAIOIITUECS CTPOUTEITHLCTBOM KPYITHOU
HeJBIXKUMOCTH. [IpousBoauTesnssM 000py10BaHus TpeXMepHas rpaduka mo3Bojser
OYCHb HATJISIIHO MPOJAEMOHCTPUPOBATH MIPUHIIUIIBI PAOOTHI TEXHOJIOTUYECKUX JTUHUM U

OTACIBHBIX CTAHKOB.

"O0beMHbII" TU3aliH MO3BOJSET MOAUYEPKHYTh IPEUMYIIECTBA K TOHKOCTH

IMPOU3BOACTBCHHOI'O IIpOoLEcca. C IIOMOIIBIO 3D Fpa(I)I/IKI/I €CTh BO3MOXXHOCTD IIOKa3aTb



BCcE 000pyIOBaHME U 3arJISTHYTh "BHYTPh'" TEXHOJIOTHUECKOTO mporiecca. DhdexTHas
BHU3YyalIU3aIysl KOHIIECHTPUPYET BHUMAHUE 3pUTENS Ha KIIOYEBBIX MOMEHTAX
neMoHcTpanuu. KauecTBeHHBIN TpeXMEpPHBINA JU3aifH IMEET UCaTbHBIN BHI, 9TO

CHOCO6CTByeT IIO3UTUBHOMY BOCIIPUATHUIO IIPC3CHTALIUU B LICJIIOM.

IIporpamMHubIe pecypchbl

[IporpamMmHBIe TAKETHI, TO3BOJISIIOLINE CO3/1aBaTh TPEXMEPHYIO I'paduKy, TO
€CTh MOJIETTUPOBATh OOBEKTHI BUPTYAJIbHON pEeaJbHOCTH U CO3/1aBaTh HA OCHOBE ITHUX
Mojiesel n300paxkeHus, oueHb pazHooOpa3Hbl. [locnennue roapl yCTOHYUBBIMU

JuacpaMu B 9TOM 00JIACTH SBIISIOTCS KOMMCPYCCKHUC ITPOIAYKTBI:

3DS Max — noaHopyHKIIMOHAIbHAS podecCuoHaIbHas TPOrpaMMHast
cucTema g paboTel ¢ TpExMepHoH rpadukoil, paspadborannas komnanuei Autodesk.
Paboraet B onepannonubix cucreMax Microsoft Windows u Windows NT (kak B 32-
OUTHBIX, TaK U B 64-0uTHBIX). BecHoii 2009 roza BeimylieHa ABEHAAIATast BEPCHUS 3TOTO

npoayKTa noja HazBanueM «3ds Max 2010».

Maya — penakrop TpéxmepHoi rpaduku. B HacTosiee Bpems cTana
cranaaptom 3D rpaguku B KuHO U TeneBuaeHuu. llepBonadansHo paspadorana nius OC
Irix (mmardopma SGI), 3atem 6nu1a moptrupoBana nmog OC GNU/Linux, Microsoft
Windows u Mac OS. B Hacrosiiee Bpemsi CylecTByeT Kak jyuist 32, Tak u ajist 64-

OUTHBIX CUCTEM.

Newtek Lightwave - ierkas B IpUMEHEHHUU TPEXMEpHas aHMMAaIlHOHHAS

cucrema, o0aaaromas HepeposiTHou motbio. LightWave 3D oGecrnieunBaet Bce: OT
NapsKX JOTOTUIIOB 10 BBICOKOKAY€CTBEHHOM aHUMAIIMH JIJIsl KUHO U TEJIEBHUICHHUS.
NuTyntuBHBIN HHTEp(dEIiC, MOIITHBIN MOCIIIEP, MPEBOCXOTHOE YIIPaBICHUE

aHMMAalKEH, BBICOYANIIIEE KAYECTBO PEHIEPHUHTA.



Softimage XSI — 310 3D aHuMaImoHHOE MPOTrpaMMHOE OOecTIcUeHNE

IPUMEHSEMOE NP pa3pabOTKe Urp, CO3AaHUU (PUIBMOB U TEIEBU3MOHHBIX TPOrPaMM.
B apcenane SOFTIMAGE XSI umeercs noiHsiii HA00p HHCTPYMEHTOB 1t 3D
MOJEIUPOBAHUs, aHUMAalMU U peHAEpUHTa. basupyromascs Ha HOBOW, YpE3BbIYANHO
rubkoit apxutekrype, XSI obecnieunBaet 3D npodeccronanon decnpereIeHTHOMN

MOIIBIO U T'HOKOCTBIO AJI1 pealin3dali CaMbIX HEBCPOATHBIX TBOPUCCKUX 3aTyMOK.

Rhinoceros 3D - 3to koMMepYecKoe POrpaMMHOE 00eCICUeCHUE IS

tpexmepHoro NURBS monenupoanus pazpaborku Robert McNeel & Associates.
[TpenMyI1€CTBEHHO UCTIOIB3YETCS B IPOMBIIIJIEHHOM JU3aliHE, apXUTEKTYPE,
KOpaOeTbHOM IPOSKTHPOBAHUH, IOBETUPHOM M aBTOMOOMIbHOM au3aiine, B CAD/CAM
IPOEKTUPOBAHUHU, OBICTPOM MPOTOTUIIMPOBAHUH, PEBEPCUBHOM pa3pabOTKe, a TAaKXKe B

MyJIbTUMEINA U TPAPUUECKOM THU3alHE.

CINEMA 4D - aBisieTcsi yHUBEPCATbHON KOMITJIEKCHON TIPOrpaMMOi JjIst

CO3JaHMs U peJaKTUPOBaHUA TPEXMEPHBIX 3 PekToB u 00beKTOB. [103BOMNISIET
MOJIEIMPOBaTh 00BEKTHI 0 MeToy ['ypo. [loanepkka anHumanuu u

BBICOKOKAQYCCTBCHHOI'O pCHACPHUHTIA.

Zbrush — mporpamma it TpEXMEPHOTO MOJICITUPOBAHMSI, CO3IaHHAsI
koMmrmanuei Pixologic. OtinumunrensHoi ocodeHHocThi0 AaHHoro [1O sBisieTcs
UMUTAIUSA TIporiecca «Ienku» 3d-CKyIbITyphl, YCUICHHOTO IBHKKOM TPEXMEPHOTO
pEHIEpHUHTra B pealbHOM BPEMEHH, YTO CYIIECTBEHHO YIPOILIAET NPOLEAYPY CO3AaHUS
Tpedbyemoro 3d-oobekTa. Kaxmast Touka compepkut nHGOPMAIIHIO HE TOJTBKO O CBOMX
KoopauHaTax XY W 3HAYCHUSX I[BETA, HO TAK)Ke U TIyOuHe Z, OpUEHTAIINN U
MaTtepuaie. ITO 3HAYUT, YTO Bbl HE TOJIBKO MOXKETE "NenuTh" TpEXMEPHBIN 00BEKT, HO
u "packpacuts" ero, pucys mTpuxaMu ¢ TIyonHon. To ecTh BaM He MPUAETCS PUCOBATH
TEHU U OJIMKH, 4TOOBI OHM BBITJISIIENIM HATypaidbHO — ZBrush ato cienaer

ABTOMATHYCCKH.

Blender — maker ans coznanus TpEXMEpHON KOMITBIOTEPHOH rpadukw,

BKJ'IIOLIaIOH_II/Iﬁ B ceOs cpeactBsa MOACIIMPOBAHUSA, aHUMAIlUU, PCHACPUHTA,
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nocToOpabOTKU BUJEO, A TAKKE CO3JaHMsI MHTEPAKTUBHBIX UTP. OCOOCHHOCTIMU
raKeTa SBJISIOTCS MaJIbIi pa3Mep, BBICOKask CKOPOCTh PEHACPUHTA, HATMYUE BEPCUI IS
MHO’KeCTBa ornepaironHbix cucreM — FreeBSD, GNU/Linux, Mac OS X, SGI Irix 6.5,
Sun Solaris 2.8 (SPARC), Microsoft Windows, SkyOS, MorphOS u Pocket PC. ITaker
UMeEeT Takue (PyHKINU, KaK JUHAMHKA TBEPIBIX TEII, )KUIKOCTCH M MATKUX TeJ,
CHUCTEMY TOPSUMX KJIABMIII, OOJIBIIOE KOJMUYECTBO JIETKO JOCTYIIHBIX PACIIHPEHUH,

HAIMCaHHBIX Ha s3bike Python.

K-3D — mporpammHoe obecrnieuenne, cucreMa 3D-MoaenupoBaHus U
KOMITbIOTEpHOU aHuManuu. [1o onenke xxypHana « KoMmmbroTepa» cucreMa MOXKeT

PaCCMAaTpPUBATBCA KaK XOpolIad aJlIbTCpHATUBA HpO(bCCCI/IOHEUII)HBIM IIaKCTaM.

Wings 3D - sTo OecrutatHas nporpamma 3D-MoAeTMpOBaHUS C OTKPBITHIM
UCXOAHBIM KOJIOM, Ha KOTOPYIO NOBIUsIM nporpammbsl Nendo u Mirai oT koMnanuu
[zware. IIporpamma nosy4mia Ha3BaHHE MO0 Ha3BaHUIO TEXHOJIOTUN 00pabOTKH
IIOJIMTOHOB, PUMEHEHHOM B MMPOTPAaMME. bONBITMHCTBO MOJI30BATEIEH HA3BIBAIOT €€
npocto Wings. Wings 3D noctymnHa asis MHOTHX TuiaTdopM, Bkimrodas Windows, Linux

u Mac OS X. IIporpamma uCoNib3yeT OKpY)KEHHUE U S3bIK mporpamMmmupoBanus Erlang.

CoBpeMEeHHBIN MUDP yKE HE MOKET 00XOIUThCS 0€3 KOMIIBIOTEPHOU rpaduKH.
Ona BUXKETCS U pa3BUBAETCS OUYEHb OBICTPO U CTPEMUTENBHO. V1 BO3MOXKHO B CKOPOM
Oyaymiem Mbl ¢ Bamu OyzneM X0auTh B Mara3uHsbl, KOy, paOboTy, YIUILy HE BBIXOS U3

noma! A Oynem 3To JeNaTh B TPEXMEPHBIX MUPaX.

3D-npuHTepHI

3D-npuHTEp — YCTPOMCTBO, UCTIONB3YIOUIEE METOJT CO3aHuUs (PU3UUECKOTO

00BEKTa Ha OCHOBE BUPTyaabHOU 3D-Mozaenu.
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3D-mevyath MOXKET OCYIIECTBIISATHCS PAa3HBIMU CITOCOOAMH U C UCTIOJIB30BaHUEM
pa3IMYHBIX MaTepUaIOB, HO B OCHOBE JIO0O0T0 U3 HUX JICKUT MIPUHIIUI TOCTIOMHOTO

co3aaHus (BeIpAIIUBaHUs) TBEPAOTO OOHEKTA.

«B npodeccronanbHOM cpeie BCe yxKe MPUBBIKIM K 3-TI€YaTH, HO IIUPOKUE
Macchl B OOJBIIMHCTBE MTPOCTO HE 3HAIOT, UTO 3TO Takoe. [Ipu 3ToM mpuMeHeHui s
Ou3Heca, HEe OTHOCSILErocs K KOHCTPYKTOPCKOW MM JU3allHEPCKOU cpejie - Macca - OT
ApXUTEKTYPHBIX MAKETOB JI0 SKCKIIIO3UBHBIX CYBEHHPOB. [[ymaro, B Oirokaiiiinee BpeMs
CUTYyaIusl KapAUHAJIBHO HE U3MEHUTCS U €AMHCTBEHHBIN BBIXO/] - TOYEYHO OOIIATHCS C
NOTEHUUATbHBIMU KJIMEHTaMW», - TOBOPUT Anekcanip CKpbIHHUK, F€HepaIbHbIN
JTUPEKTOp pekiaaMHoro arenrcrna ItLooks, nmeromero B Cankr-IletepOypre cBoro
komnanuto 1o 3D-neyatu. OH 0oTMEUaeT, YTO OyM JAHHOM TEXHOJIOTUH yXKe HE 3a
ropamu: «bym HacTynuT Torna, Korja TEXHOJIOTHH clenaroT ee 1-2 mara Brnepen,
MOBBICUB Kau€CTBO, TOUHOCTb, «TJISTHIIEBOCTY» U CHU3UB CE0ECTOMMOCTD MPOTYKITHH.
Torna 3a-ipuUHTEPHI JEUCTBUTEIBLHO COBEPIIAT PEBOIIIOLNIO, IPOU30MAET 3TO,

noJjararo, yxe uepes 3-5 net.»

[TepcniekTuBBI BpoJie ObI OYEBUIHBI, HO TIOKA 5 TyMalo BaM JIaJIeKO HE BCE
MOHATHO. YTO e, HE MYyTraluTeCh, TEXHOJIOTUS IE€UCTBUTEIBHO JOCTATOYHO CIIOXKHA. J{i1s
HayaJyia JjaBaite pazdepemcs ¢ TeM, 4TO TaKoe 3Ta camas npecioByTas 3D-nievars, u
KaKHe €€ BUbI CYIIECTBYIOT HAa CETOIHAIIHUAN I€Hb. A MOTOM YK€ IOCMOTPUM Ha

cdepsbl ee MPUMEHEHUs CErOIHA U 3arjsHEM B HeJanekoe Oyayliee.

Buasl 3D-neuatn
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Ha ceronnsamnuii aeHs B 3D-nedatu rocrnoACTBYET JIBE€ PUHUUIIAAIBHO
Pa3HBIX TEXHOJIOTUU - 3TO JIa3epHAas U CTpyWHas nevyatb. [Ipyu aToM OHM TOXKE Iensarcs
Ha Bubl. Tak, Ja3zepHas nevyarb oapasenseTcs Ha TpY BuJa: COOCTBEHHO, Ja3epHas
1ieyaTh, Ja3epHOE CIeKaHUe U JJaMUHUpOoBaHue. Bo Bcex 3Tux crnoco6ax ucmob3yercs
CBOSI TEXHOJIOTUS ITPOU3BOACTBA NPOAYKIMU. Tak, B Ciydae Jla3epHOU IeyaTy IpUHTEP
UCIOJIB3YET KUAKUN (OTONOIUMED, KOTOPBINA 3aCBEUNBAETCS CHIEIIUAIBHOM
yIbTpadroIeTOBOM JaMIoi npy oMoy (oTorradioHa. 3aTeM Bce 3TO MpeBpalaeTcs
B TBEPAbI MaTepuai. 9T0, KOHEYHO, YIPOLICHHOE ONIMCAHUE TEXHOJIOTUH, HO

HOIIpO6HO€ IIPOCTO BBIXOAUT 34 paMKH (bopMaTa JIAHHOM CTaThHU.

J'Ia3epHoe CIICKAHUEC ITPOXOJNUT HECKOJIbKO MHAYC - JIa3€p CJIOH 3a cJI0eM
BBIKUT'AaCT KOHTYP 6yzlymel71 ACTAJIN Ha CIICHUAJIbHOM ITOPOIIKC. To ecThb IIOJIy4acTcCs,

4TO MPOMU3BOACTBO UACT CJIOM 3a CIIOEM.

Hakomnern, B ciiydae JaMUHUPOBAHUS MPOLIECC MPOU3BOACTBA COCTOUT U3 TOTO,
YTO FOTOBBIM OOBEKT CO3/1a€TCA U3 OOJBIIOrO KOJUYECTBA PA3HOLIEPCTHBIX CIIOEB,
HaAKJIaJIBAEMBIX JPYT HA JIpyra. EcTeCTBEHHO, BCE 3TO MPOUCXOIUT HE 6€3 TOMOIIU

Ja3epa.

B ctpyiiHoii meyaTu NpUCYTCTBYET JBa OCHOBHBIX CIIOCO0A MEYaTH - 3TO
3acThIBaHHE MaTepHalia Ipy OXJIaKIECHUH U CIIEKaHHE MOPOIIKOOOPa3HOTo MaTepHuaia.
B nepBom ciiyyae NpoOUCXOJUT BhIIABIMBAHUE TEPMOILIACTUKA MO KAIIIM HA OCHOBY
Oyayiero npoaykKrTa, a BTOpoi crnocod Mo CBOeW CyTH OYEHb HAIOMUHAET JIa3epHOE
cnexkanue. EqMHCTBEHHOE OTIMYKE B TOM, YTO B JAHHOM CJIy4ae MOPOILIOK CKIEHBAETCS
C IOMOIIBIO CIIENMANBHO MPEIHA3HAYEHHOIO U1 3TOM onepanuu kies. OIHako, BCe 0
YeM MbI ceiiuac TOBOPHIIM OTHOCHUTBCS CKOpee K mporpeccy v Hayke. Kakum o6pazom
COBPEMEHHBIN OM3HEC UCTIONB3YET TpeXMepHbIe pUHTEPHI? [loxkaiyii, B 9TOM T1aHe
cpa3y ke BcrioMuHaerca kommnanus Philips, koTopasi B MUHYBILIEM IOy OTKpbLIa
JouepHee npeanpustue noa HazBanueM Shapeways. CobctBeHHo, Shapeways OyaeT

3aHHUMAaTbCA TpeXMepHOﬁ neyaTrbro, COTpyaHndasa HE C KOMIIAHUAMU, KOTOPbIM
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Tpe6YIOTC$I KaKHC-TO MAKCTHI, a C ITPOCTBIMU JIFOAbMU, KCJIAIOITUMHA ITPOU3BCCTHU KaKoii-

TO HEOOIBIION CYBEHUD.

Cxema cotpyaamndectBa ¢ Shapeways gocrarouno mpocta. Heobxoammo
co3zaatk 3D-Moz€enb B OTHOM U3 MONYJISpHBIX 3D-peakTopoB, 3aperucTpupoBaThCs Ha
caifte, u BeicnaTh ee B Shapeways. Jlanee Bbl BeIOMpaeTe MaTepual, U3 KOTOPOro 0yaeT
M3TOTOBJIEHO Ballle U3/I€IME (3TO MOKET OBITh IJIACTUK, OPOH3a, TUIIC U MHOTOE
npyroe). OnnauuBaere, v Bce! Bai 3aka3 Oyner gocrtasieH o noure. Yero rpexa
TauTh, JaHHOE HaunHaHue Philips sBigeTcs nepBbIM 1aroM B MacCoBOM

MONYJISIPU3aLNHA TPEXMEPHOU MTEYATH.

Bnpoudewm, He Tonbko B EBporie 3amyiieH moo00HbIH MpoekT. B Hateit ctpane
TOXe PYHKIMOHUPYET Noxoxas komnanus. Pexiamuoe arearctso ITLOOKS,
cymectBytomiee ¢ 2003 roia, B MUHYBIIEM FOY 3allyCTHIIO CBOM LEHTP no 3D-nevaru
B Cankrt-IlerepOypre, koTopsrit nomyunin ums «aBent». ['maBa ITLOOKS Anexkcanmp
CKpBIHHUK TOBOPUT MO 3TOMY NOBOAY: «3aMHTEPECOBANIA TEXHOJIOTHS. 3aXOTENOChH
MPOJIBUTATh YTO-TO MHHOBAIIMOHHOE, OTJIUYHOE OT ApYyrux. [lepBbIMU KIMEHTaMU CTalIN

MAaKCTHBIC MAaCTCPCKHUC).

CBoto nesrenbHOCTh «IHBEHT» Hauana ¢ pa3pabOTKU pa3audHbIX MakeToB. [Tpu
TOM OCHOBHBIE 3aKa3bl [IUIU 110 CO3JAaHUIO TPOTOTUIIOB KOTTEMKe. Ceroaus
NEeATEIbHOCTh KOMIIAHUH CEPBE3HO pacuiMpuiiack. KoMaHnus Ko BCEM NPOYHUM yCIyraM
Tenepb NPeIOCTaBISET U TPEXMEPHYIO MeYaTh, B TOM YHCIIE U A1 (PU3NYECKUX JIUIL.
[Tpu 5TOM MOXHO pacreyaTaTh KOJUIEKIIMOHHYIO (PUTypKy KaKoro-HUOYIb IepCOHaXa
Y3 OHJIAHHOBOW KOMIIBIOTEPHOM UTPBI. « MBI IPOJABUTraEM 3TO MOMYJIIPHOE HA 3amaje
HarpaBJieHHE (1e4aTh (PUTYp UTPOBBIX MEPCOHANKEH ), €CTh ONPECTICHHBIC TUIAHbBI 110
Pa3BUTHUIO U COBEPIICHCTBOBAaHUIO cepBuca. PU3NUYECKUE JIMlla B OCHOBHOM OoJiee
CKpYITyJIE3HBI B BOIIPOCE CTOMMOCTH U3EINs, HO YK€ Ceiluac Mbl MOKEM MPEAIIOKUTh
Ui HUX Qurypky nepconaxa 3a 1500-2500 py0. unu maket goma 3a 6000 py6. Oto

COBCEM HEOOJIBIINE IEHbIM 32 IITYYHBIN TOBAp», - TOBOPUT Asiekcanap CKpbIHHUK.
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Co3znmath TpeXMEpHYIO MOJICIIb UTPOBOTO MTepcoHaka u3 Tou xe World of
Warcraft Mmoxxet 11060# >xenaroniuii. [ljis 3Toro He Hy)KHO HUKAKUX 3HaHUN B 00JacTu
cosznanust 3D-Mozeneii. B cetu cymecTByOT MporpaMMbl, KOTOPBIE TIO3BOJISIOT
BBIWICHUTH MPSIMO U3 UTPHI TOTO WU HHOTO MepcoHaka. Ecim ke y Bac eCTh 3HAKOMBIN
nu3aitHep, To Bce OyeT elle HHTepecHee. Bbl MokeTe JIETKO U POCTO MPHCTIATh B

«HBeHT» cBOto 3D-Moz€enb ¥ OHa OyJeT pacneyaTaHa.

IlOCTyl'[HOCTl) H MMEPCNEKTUBLI TpeXMepHOﬁ nmedyaTu

J1o HeKoTOporo BpeMeHu 3D-IpUHTEPHI OBLIIM OYEHBb JOPOTUM YAOBOJIBCTBHEM,
KOTOpPOE MOT MO3BOJIUTH CE0€ TONBKO KPYMHbINA OM3Hec. [[eHbl Ha HUX HAYMHAIUCH CO
100 TeIcsiy nonnapoB. KoneuHo, u ceiluac Takue MpoABUHYTHIE MOAEIH MOJIb3YHOTCA
CIIPOCOM, HO MTOCTENEHHO MOSBIIAIOTCS U Oojiee MaccoBble n3zenus. B yactHocTH,
OJIHAM U3 TaKUX TPEXMEPHBIX MPUHTEPOB siBIsieTcss Moaesb Desktop Factory, koTopas
CTOMUT BCErO JIMIIb 5 ThICAY A0JUIApOB. KOHEUHO, y HEE €CTh LIEIIbINA psii OTPAHUYCHU .
Tak, oHa MOKET BOCTIPOM3BOAUTEL MoAenu He 6omee 12,7 x 12,7 x 12,7 cm. Ho 310 Bce
paBHO OoJbIION 1ar Briepen. U 3asBka Ha To, 4TO yxe B Ommxaiimume 10 net B qjomax

MPOCTBIX JIIOJIEH CTAHYT MOSABISTHCA JTUYHbIE 3D-TPUHTEPHI.

TpexMepHyto nle4aTh KJIET CEPbE3HbIN CKaYOK yKe B OrKaiiiiee BpeMs.
Yupoctares 31-peaakTopsbl, YASHIEBUTCS 31-11€4aTh, CAMHU HPUHTEPHI CTAHYT
KOMIIAKTHEE, YIy4IIaTCsd CBOMCTBA UCTIOJIb3YEMbIX MATEPHUAIIOB U KAXKIbIM YEJIOBEK
CMOXET U3TOTOBUTH ce0e, HapUMep, YHUKAIBHBIN KOPIyC JiJis TeaedoHa uin Operoxk,
oOJaaromuil BceMu He0OXOAMMBIMU CBOMCTBAMH - IIPOYHOCThH, BIArOCTOMKOCTD,
TMOKOCTD U T.JI. 0€3 TPsI3U, XUMUU U KAaKUX-TO CIICIIMATBHBIX HaBBIKOB, IPOCTO Yy ceO0s

J0oMa Ha CTOJIC. MHe KaXXeTcs 3TO PaHO HUJIM TO3THO HACTYIIUT.

Yro xe, 3TO HampaBlICHUE PA3BUBACTCS YK€ JOCTATOUHO JaBHO. /[0 HEKOTOPBIX
nop oHO ObLIO OoJbIIIE BOCTPEOOBAHO B MPOMBIIIIIEHHBIX M Hay4HbIX Kpyrax. Ho ¢ 2008

roja Tpe€xmcpHasd rneyaTtb Hadajla akTUHBHO BHCAPATHCA U B IOBCCAHCBHYIO KN3Hb
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mroaeit. C nerkoii pyku Philips 1 psina npyrux kKoMnaHuil 1aHHasi TEXHOJIOTHS CTaa
UHTepecHa U pusnueckuM Jmnam. Celiyac o Hell 3HaIOT HEMHOT'HE, HO 3TO YK€ BOIIPOC

MAapKCTHHI'a 1 BpCMCHU.
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