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BBEJAEHUE
OCHOBHOM  1eNbIO  TMEPEeBOAYECKOM  NPAKTUKU  SBISETCA  (OpMUpOBaHUE
MPAKTUYECKUX HABBIKOB IO PAa3IUYHBIM BUJIaM MEPEBOJIA:
— COBEpUIEHCTBOBAHME HABBIKOB MUCbMEHHOIO MEPEBO/IA;
—COBEPILECHCTBOBAHNE HABBIKOB YCTHOTO IIEPEBOJA B €ro Pa3HOBUIAHOCTSX
(mocneaoBaTeNbHbIN, CAHXPOHHBIN, peepaTUBHBIN).
CryzaeHT, moJiy4aroniuii TonoJHUTeIbHY 0 KBanudukaiuio «llepeBomunk B chepe
npodeccuoHanbHON KOMMYHUKAIUW», JOHKEH 3HATh W yMETh peIIaTh 3a/iayw,
COOTBETCTBYIOIINE JTAHHOUN KBaTM(DUKAIINN, @ UMEHHO:
— OCYILIECTBJIATh M AHAIM3UPOBATH MEPEBOTUYECKYIO [IEATEIIBHOCTh B pPaMKax
MEKKYJIbTYPHONH KOMMYHUKAIINY;
— MPOSIBUTH JIOCTATOYHBIN YPOBEHb 3HAHUSI HHOCTPAHHOTO U POJIHOTO SI3BIKOB;
— yMeTh BBISIBUTh COITMOJIMHTBUCTUYECKHUE OCOOCHHOCTH CUTyanui
MEXKYJIbTYPHON KOMMYHHUKAIINH;
— OCYIIECTRBIIATH CICIMATbHBIC TIEPEBOAUYECKUE ONIEPALIUU B PEUH;
—3HaTh OCHOBHBIE TIpaBWJIa 3AKOHOMEPHOCTEH CTPYKTYpUPOBAaHUS TEKCTa-
MPOAYKTa YCTHOM WJIM MMCbMEHHOW KOMMYHUKAIUU;
—YMETh MPOAHAIU3UPOBATh YCIOBHS CHUTYallUd KOMMYHHUKALUH, ONPEACIIUTH
ONTUMAJbHBIE CpEJICTBA €€ peanu3allud M OLEHUTh YCIEIIHOCTh CBOEH
MEPEBOTUECKON JEATEIBHOCTH;
—MPOSIBUTh TBOPYECKUH TOAXOA K pabOTe C KOHKPETHBIM TEPEBOTICCKUM
MaTepHaioM, U3y4aTh ¥ aHAJIM3UPOBATh 3aKOHOMEPHOCTH H OCOOCHHOCTH
MEePEBOTYECKON JIEATEIIBHOCTH C MO3UIIUA COBPEMEHHOTO MEPEBOIOBEICHHUS;
— yMETh OpPraHU30BaTh MEKKYJbTYPHOE OOIIEHHE B KOHKPETHBIX YCIOBUSIX €r0
peanu3aiuu.
Kpome TOro, cryaeHt, oOydarmuics N0 JOMOJHUTEIbHOW KBaM(UKAIIUU
«IlepeBogurik B cdepe mnpodeccCUOHATBHOW KOMMYHHUKAIIMNY, JTOJDKEH HMETh
MPEACTaBICHUE O TMPOrPECCHUBHBIX TEXHOJOTHUSIX UM Cloco0ax TepeBoJa,
0COOEHHOCTSIX BUJIOB IEPEBOA, TOCTHKEHUSIX B 00JaCTH NIEPEBO/IA, O MPUHIINIIAX,
HOpMax © creuuduke TOBEACHHUS TMEPEeBOJYMKA B PA3IMYHBIX CHUTYaIHSIX
MEXKYJIbTYPHON KOMMYHUKAIIMH, 3HAKOMUTHCSI C TUTIOBBIMH 0Opa3liaMu MepeBoia
pa3IUYHbIX JOKYMEHTOB. CTYyJIEHT [IOJDKEH 3HaThb OCHOBHBIE TEXHHYECKHUE
HOPMAaTUBBl B pEAIU3alMU PA3JIUYHBIX BHJIOB IEPEBO/A, a TaKXKE OCHOBBI
OpraHu3allvy TpyAa NePeBOAUHKA.
[lepeBomueckasi MpakTUKa CTYJIEHTOB, CHEHUAIM3UPYIONIUXCA B  00JacTu
npo¢eCCUOHANILHOTO MEPEeBOa, MPECIeayeT psij LeJe U 3aad, OCHOBHBIMHU W3
KOTOPBIX SBJISIOTCS:
— 3aKperieHne M YriyOJieHHe TEOpEeTUYECKUX 3HAHUM, MOJYYEHHBIX B XOJ€
W3YUYCHHs]  SA3BIKOBBIX  JIUCUMIUIMH W JUCHUIUIMH 1O  TEepPeBOay U
MIEPEBOIOBEICHHUIO;
— IpUOOPETEHHE HABBIKOB MMPAKTUYECKOW pPaOOThl MO CIHEUUATBLHOCTH, OIBITA
CaMOCTOATEIHLHOM paOOThl HAa ONPEIETIEHHOM ITaTHON JOKHOCTH UITM B KQ4E€CTBE
HEOIJITAYMBAEMbIX BHEIITATHBIX IOMOITHUKOB;



— COBEPIIIEHCTBOBAHKE TMOTYYEHHBIX Ha 1-3 Kypcax oOyueHUs HABBIKOB U YMEHHI
0 OCHOBAaM MEXKYJbTYPHOM KOMMYHHKAIIUW, TMPAKTUYECKOMY BIAJCHUIO
WHOCTPAHHBIM SI3bIKaM; JallbHEUIIee Pa3BUTHE W COBEPIICHCTBOBAHUE YMEHUU
MEPEKOAMPOBAHUS CMBICIIOBOM WH(MOpPMAIMU C OJHOTO s3bIKAa Ha JPYrou, a
MMEHHO: yMEHHE WCIOJb30BaTh mepudpassl Ui Tepenadyd MpOYUTaHHOTO WIIA
YCIBIIIIAHHOTO, TOWCK HYXXHOTO OJKBHBAJICHTA C HWCIIOJIH30BAHUEM H3BECTHBIX
SI3BIKOBBIX CpPEIICTB; COBEPIIICHCTBOBAHNE yMEHUH WCITOJIB30BaAHUS
CUHOHMMHYECKOTO psifa MpU JePUINTE JIGKCUYECKUX CPEICTB U O(DOPMIICHHS
COJICpIKaHUS IUAJIoTa B CBSI3HBIN MOHOJIOTUYECKUI TEKCT;

— COBEPIICHCTBOBAHUE YMEHHsI HETIOCPEICTBEHHOTO OOIICHHSI C MHOCTPAHIIAMU B
AyTEHTUYHBIX CHUTYallUsX COIMAIBHO-OBITOBOM, COIMAIILHO-KYJIBTYPHOU U
npodeccuoHalbHON cep oOIIeHNS;

— pa3BUTHE YMEHHMA pEIICHHUS TpoOsieM, CBs3aHHBIX C  3PHEKTHBHOU
MEPEBOAUYECKON IEATEIBHOCTBIO;

—Tom00p W aHaMW3 JSKCIEPUMEHTATLHOTO M TEOPETUYECKOTO Marepuana Jis
BBITIOJTHCHUS YICOHO-UCCIIEIOBATEIHLCKIX U HAYIHO-UCCIIEIOBATEILCKUX PaboT.

B coorBercTBHMM ¢ Yy4eOHBIM IUIAHOM JJIUTEIBLHOCTh TPAKTHKU COCTaBUJIA S
Hezenb. [lepeBoaueckas mpakTHKa MPOBOAMIACH B BHJIE TEPEBOJIa MUCHMEHHOTO
Tekcta 00béMoM 10 cTpaHMI], TEKCT MPEACTABISIET COOOM MOAOOPKY U3
HECKOJIBKHMX CTaTeH, OTHOCAIIUXCS K MH()OPMAIMOHHBIM TEXHOJIOTHSAM, U B3ST H3
BUKHIICTU Y.

OTtuer



0 padoTax, BbINOJHEHHBIX B MIEPHO/I IePEBOA4YECKOM MPAKTUKHU
Bunbl 1 nmociaenoBaTenbHOCTh BBITIOJHEHUS MEPEBOAUYECKUX padoT MO JHAM

MMpCACTaBJICHLI B Ta6J'II/II_[eI

HanmenoBanue pabot Kou-Bo OTtMmeTkHn
pabouux | pyKOBOJUTES
THEN

3HAKOMCTBO C OCHOBHBIMH IeadMUA W 3amadami | 20.04. — Brimmoiaeno
IIPAKTUKHU. Onpenenenue CMBICIIOBOU u | 24.04.

CTHWJIMCTUYECKONM HANPABJIEHHOCTH MHUCbMEHHOTO
TekcTta. O3HAKOMJIEHHE C MYTSIMH IPEOJ0JICHUS
MEPEBOTUECKUX TPYAHOCTEN JJISl TAIIBHEUIIEr0 UX
npuMeHeHus. OmpeneleHne BHJIOB U (GopM
MPEJICTOSIIETO nepeBoa. N3yuenune
0COOEHHOCTEN MUCbMEHHOTO MEPEBOJIa U YCIOBUM
€ro OCYIIECTBJICHHUS, a TakxKe TpeOOBaHMUIA,
NPEIBABISIEMBIX K €ro pesyibrataM. M3ydeHue
dbopMBbI peICTaBICHUS MUCHbMEHHOTO MIEPEBOIA.

[IpeanepeBoqueckuii ananu3 Tekcra. OoOmee | 24.04. — Brimonneno
3HAKOMCTBO C TEKCTOM M €ro HucToYHuKamu. | 28.04.
Onpenenenue  Tematuku — Tekcra.  Ilouck
uHpopmanuu 00 aBTOpax HCCIEAOBaHUS, €ro
LEJAX U 3aJlauax, a TakyKe LeJIeBOM ayIuTOPHUH.

Pabora wmam mepeBogoMm Tekcra  «Ju3zaiin | 28.04. — | BeImmostaeHo
uHTEepbepa». [lepBUYHOE OCMBICIICHUE TEKCTA. 7.04.
Onpenenenue TUNA aBTOPCKOM apryMEHTAaIMH.
AHanmu3 opraHm3anu cMmbicia. Maentudukamms
CTHIIMCTUYECKUX acCIIEKTOB HCXOJHOTO TEKCTa,
omnpejeeHue HCIIOIb30BAHHBIX 00pa3HbIX
CpE/ICTB. Nnentudukarus KYJbTYpHO-
MapKUPOBaHHBIX 2JIEMEHTOB, peanui,

OC3PKBHBAJICHTHBIX  JIEKCHYECKHX CANHUIL 141

JIMHI'BUCTUYCCKHUX JIAKYH.

Pabora nHang pabGoumm BapumaHToM TniepeBopa. | 7.05. — Brimonaeno




ITorck HE3HAKOMBIX CJIOB B CIIOBapsAX OOIICH
nexcuku. PaboTta ¢ pasmuYHBIMH CIIOBApSIMH IS
YTOYHEHHS TEPEBOAOB CIEIUAIBHBIX TEPMHUHOB
no teMe «/luzaitH wuHTEephepa». Pabora Haxg
NepeBOJIOM  OE3’KBUBAJICHTHBIX  CIUHUI] U
JIMHTBUCTUYECKUX JIAKYH.

15.05.

Pabora Ham  OKOHYATENbHBIM  BapUAHTOM
IepeBo/a, KOTOpPBIN B MOJIHOM Mepe
COOTBETCTBYET JIMHIBUCTUYECKOM HOpPME SA3bIKa
nepeBoga. OKOHUarenpHass  IIpaBKa  TEKCTa
nepeBoa. [IpoBepka CTHIIMCTUYECKOTO
COOTBETCTBUSI ~ HOpPMaM  PYCCKOTO  SI3bIKa.
[IpoBepka  opdorpadbun U MyHKTyalUH.
Hanucanme anHoTtanmu. CoOCTaBIEHHsSI CHUCKA
KIOUeBbIX  cnoB.  CocTaBieHusi  IJoccapus.
Odopmienust cnucka HMCTOYHHMKA HH(OpMAaILMH.
OxoHuarenbHOEe 0OPMIIEHHE TEKCTA MEepeBoia U
NOJATOTOBKA €r0 K I1€YaTH.

15.05. -
18.05.

BreimosaeHo

[TocTnepeBogueckuii aHanu3 TEKCTa.
Onpenenenue MEPEeBOJUECKUX TPYIHOCTEH U
NEPEBOMYECKUX MPUEMOB, NPUMEHEHHBIX JJIS
MIPEOIOJIEHUS 3TUX TPYIHOCTEM.

18.05. —
21.05.

BreimosiaeHO

[To mToram mnepeBOAYECKON MPAKTUKA ObUIM TPUMEHEHBI BCE HABBIKU U

YMCHH, ITOJIYUYCHHBIC 3a TPpHU Iroaa O6yquI/I$I I10 IIOHOJ'IHI/ITQIIBHOIZ KBaJ'II/I(I)I/IKaLII/II/I

«IlepeBomunk B cepe mpodeccHoHATbHON KOMMYHHUKALUW». BbUIM 3aKperieHbl

JAUCHUILINH 110 IIECPCBOAY U ICPCBOJOBCACHUIO. Taxoke ObUTH YCOBCPIICHCTBOBAHBLI
HAaBBIKH U YMCHHA 11O OCHOBaAM MC)I(KYJIBTypHOﬁ KOMMYHUKAIIUH, IMTPAKTHICCKOMY

BJIAACHUTIO NHOCTPAHHBIM SA3BIKOM.

TCOPCTUYUCCKHUC 3HAHUS, IMOJIYUCHHBIC B XOAC HU3YUCHUA SA3bIKOBBIX AUCHUILIIMH W

B xone mpakTuku ObUIM MPUOOPETEHbI HABBIKM MPAKTUYECKON pabOTHI MO

CHEIUANTBHOCTH, OBUIM Pa3BUTHl YMEHUS PEIICHUS TPoOJeM, CBS3aHHBIX C

3 PeKTUBHON TTEPEBOTIECKON NEATEIBHOCTHIO.

AHHOTALUA




Abstract: The article discusses the relevance of the use of three-dimensional
graphics, 3D-modeling for various purposes. The author proposes a sequence of
actions for beginners 3D-artists, which will help to avoid disappointment in this
type of activity. The possible difficulties faced by beginners in the field of three-
dimensional graphics were analyzed. A large number of areas in the world of 3D,
the article considered the language of animation and modeling. Examples of new

terms encountered in working with 3D products are given.

Keywords: 3D, 3D-modeling, model, dimensional, computer, screen, animation,
software, monitor, imaginary, modeler, cursor, modeling, triangular, object,

surface, edge.

AHHOTAUMSI: B cmamve paccmampueaemcs aKmyaibHOCMb  NPUMEHEHUs.
mpexmepHou epaguxu, 3D-molderuposanusi 6 pazIuUHLIX Yeaiax. Aemopom
npeonazaemcsi  NOCNe008aAMeNbHOCMb — Oelcmeuti 01 Hawunarowux  3D-
XYOOJUCHUKOB, KOMOpble NOMO2YN U30exrcamv pazouaposanull 6 OAHHOM 6UOe
dessimenvHocmu. Boliu npoananuzuposarnsvt 8603MoHCHbIE MPYOHOCMU, C KOMOPLIMU
CMAanKu8aromes Havunarvwue 6 cgepe mpexmepHou epaguku. B mupe 3D,
bonbuoe KOIUYeCmeo HAnpasieHull, 6 cmamve OblIU PACCMOMPEHbl SA3bIK
anumayuu u  mooenuposarus. Ilpusedenvl npumepvl HOBbIX MEPMUHOB, C

KOMOopuIMU cmaixkuearomes 6 pabome ¢ 3D npooyxmamu.

KarwueBble ciaoBa: 3D, 3D-modeling, model, dimensional, computer, screen,
animation, software, monitor, imaginary, cursor, modeling, realistic, object,

surface, edge, frame.

MNPEJNEPEBOJTUYECKH AHAJIN3 TEKCTA



Tekct OpUIHHaJIa, IIPpUHATOIO I IICPCBOJAd M HACTOAICTO aHalln3a,
MMpcaACTaBJACT coOoi HOI[60pKy N3 HCCKOJIBKHX CTaTeﬁ, OTHOCAIIIUXCA K

MH(POPMAIIMOHHBIM TEXHOJOTHSAM, U B3ST Ha caite https://ru.wikipedia.org. Tekcr

HE UMEET KOHKpeTHOro aBTopa. Tema ganHoit ctateu «SoftF/X Pro Help».

Tekcr nornyecku pa3OUT Ha riaaBbl U ab3alpl, MHPOpMaALUA YIOpsAOYEHA U
M3JI0)KEHA TOYHO, JBYCMBICIEHHOCTH B TekcTe HeT. Kaxkmas rinaBa uMmeer
Ha3BaHUWE, B KOTOPOM OTPAXKAECTCA CMBICH. TEKCT COAEPKUT KOTHUTHUBHYIO
uHPOpMAIIMIO M B HEM NPUCYTCTBYIOT JIOTHYECKHE CBSI3U WM MNPUYUHHO-
CJICICTBCHHBIC OTHOIICHUS. B 1MaHHOW paboTe IUHTBUCTUYECKHE JAKyHBI U
oOpasHbIe CPe/ICTBA OTCYTCTBYIOT, & TAK)KE CKPBITOTO CMBIC/IA HET.

B ananm3upyeMoM TEKCT€ MPUCYTCTBYIOT KaK MPOCTHIE, TaK U CIOXKHBIE
MPEMIOKEHHS, HO TPeo0ialarT CIOXKHBIC TMPEMIOKEeHUs. ABTOp 9acTo
WCTOJIB3YEeT TEPMHUHBI, OTHOCSIIMECS K JaHHOWM TeMme. B TekcTte wumerTces
rpadudeckre 0OBEKTHI I BU3yalIn3aIlii paCCMaTPUBAEMbBIX OOBEKTOB.

B pabore npucyTcTByeT TOUHOE OonrcaHue (GakTOB, OMTUCHIBAIOTCS HEKOTOPHIE
MpOIEAYPHl MOACIUPOBAHUS U TIPUBOAATCS MpUMEpPhl padoThl ¢ 3D MmpoayKTaMu.
Uro xkacaercs Tpaduueckux TapamMeTpoB TEKCTa, TO MOXHO YBHJIETb
HCIIOJIb30BaHNE aBTOPOM COKPAILICHUH U BBIJICTICHUN TEKCTa, OOJIbIIIOE KOJUYECTBO
CKOOOK U KaBBIYEK, UCTIOJIb3yEMBbIX JIJI yTOUHEHUS U PACKPBITUS CMbICTIA.

IeneBasi ayauTopusi: IIUPOKUM KPYr YUTaTeleH, OCOOCHHO, CICIMAIUCTHI
cheprl 3D-mMonenupoBaHus, a TakKe CTYACHTHI HampaBieHUs WH()OPMAIIMOHHBIX
TEXHOJIOTHH.

Nanokyuusi — uapopmMaTuBHas.

Ctuib: nyOJIUIIMCTUYSCKUM.

/KaHp: HayyHO-TIOMYJIIpHASI CTaThI.

Benymas koMmo3uiimonHo-peueBasi popmMa: moBeCTBOBAHHUE.

Buja Tekcra: mMCbEMEHHEBII.

KoMmno3umus: cTaHgapTU3NpOBaHHASL.

ToHaJIBbHOCTB: HEUTpAJIbHAS.



MMOCTHEPEBOJUYECKHWIN AHAJIN3 TEKCTA

SoftF/X Pro Help - SoftF/X Pro [ToMors — KaJIbKUpOBaHKE B TUHTBUCTUKE —

3aMMCTBOBAHUE MHOS3BIUHBIX CJIOB, BhIpaKeHUH, ()pa3 OyKBaJbHBIM IEPEBOJIOM

COOTBETCTBYIOIIEH SI3bIKOBOW €IUHMUIIBI.

Y ou cannot pick it up and move it about on the side of a computer monitor! —
Bel HE MOXKeTe TOJHATH €€ U NMEePEeMECTUTh B CTOPOHY MOHHTOpa! ‘a computer’ —
onyuienue. [Ipu mepeBoje ONMyIIEHHIO MOJIBEPrarOTCsS 4dalle BCEro CJOBa,
SIBIISIIOIINECS. CEMaHTHYECKHM W30BITOYHBIMH, T.€. BBIPAXKAIOIINE 3HAYCHUS,

KOTOPBIC MOT'YT OBITH M3BJICUCHBI U3 TEKCTA U 0€3 X ITOMOIIIH.

To all intents and purposes, the world we live in is three dimensional. — B
CYIIHOCTH, MHpP, B KOTOPOM MBI JKHUBEM, SBJSIETCS  TPEXMEPHBIM.
3aMeHa — 9TO TaKOW BHJI TMEPEBOMYECKUX TpaHchopManuid, TpH KOTOPOM
MPOUCXOAUT 3aMeHa cioB M nHa nexkcuueckne eaumnuubl 11, koropeie He
SIBJISIIOTCSI MX CJIIOBAPHBIMU COOTBETCTBUSMH, HO MOXKET OBITh BBIBEJIEHO U3 HUX C

MTOMOIIIBIO OTIPECIICHHOTO TUTIA JJOTHIECKUX TPE0Opa3oBaHUM.

And the brain believes what the eyes tell it even though we know the screen
is flat! — M mo3r Beput B TO, 4TO BHASAT IJi1a3a, TaKe €CJIM Mbl 3HaeM, YTO DKpaH
wiockuii! 3ameHa — Hamboyiee pacHpOCTPAaHEHHBIM W MHOTOOOpAa3HbBIN  BHI

MEePEBOTYECKUX TpaHCHopMaIInii.

For example a low resolution output for a display of 320 pixels across the
screen by 200 pixels down the screen requires 64000 pixels in total. — Hampumep,
HU3KOE BBIXOHOE paszperieHue 1t oroopakeHus 320x200 nukcesnei Ha SKpaHe B

o0ureii cinoxxnoctu Tpedyer 64000 nukceneit. [lepecTaHOBKAa — 3TO U3BMEHEHUE

pacronoxeHus (opsiiKa CIeJ0BaHUs) I3bIKOBBIX AJIEMEHTOB B TEKCTE MEPEBO/Ia
10 CPABHEHHIO C TEKCTOM NOJJIMHHUKA. OJTHOW W3 IPUYHH NEPECTAHOBKHU
SBJISIETCS Pa3JInuue B CTpoe (MOPSAKE CIOB) MPEAJIOKEHUS B AHTJIMICKOM U

PYCCKOM SI3bIKaX.



You just assume that its pointer is on the screen in front of you. — Ber mpocTo
npeanoyaraeTe, YTO €ro KYpPCOp HaxOAWTCS Ha OJKpaHe Tiepe]] BaMHU.

KoHkperu3amus — 310 3aMeHa cjioBa uiu ciaoBocoyetanuss A ¢ Ooinee mupokum

3HAYE€HUEM CJIOBOM MJIH ciioBocoueTanueM I15 ¢ Oosee Y3KHM 3HAYCHUCM.

All the user actions take place in a cubic volume called the WindowBox. —
Bce nonp3oBaTenbekue OEHCTBUS MPOUCXOIAT B KyOndeckoM oO0beMe, Ha3BaHHOM
WindowBox. KanbkupoBanue — OyKBaJbHBIA TIEPEBOJ HUCIOJNb3YeTCS s

nepcaadyn NMCHHA COOCTBEHHOTO.

Image Map - An Image Map is a picture in a GIF or TGA file that is painted
on to faces in the model to add decals or other surface detail. — Kapta
n300paxeHus - Kapra u300paxkeHuit — 3to uzoopaxenue B Qaine GIF umu TGA,
KOTOpPOE PHUCYETCSl Ha TpaHsIX MOJCNH s J00aBIIEHUS HAAMUCEH WU IPYTHX

JeTaneil moBepxXHOCTH. ONyIIeHNE apTUKIS, TaK KaK B PyCCKOM SI3bIKE€ HET TAKOTO

MOHSTHSA, KaK apTHUKIIb.

Morphing - Enables one model to gradually change shape into another model.
— IlpeBpamienue - MO3BOJISIET OAHONM MOJENM TOCTEIIEHHO MEHATh (hopMy Ha
npyryto. ‘model’ — onmymienue. [lpu mepeBoje OMyIIEHUIO MOABEPTrarOTCs 4allle
BCEro CJIOBA, SBJISIOIIMECS CEMAHTUYECKHM M30BITOYHBIMU, T.€. BBIpAXKAIOIINE

3HA4YCHHUA, KOTOPBIC MOT'YT OBITH U3BJICUEHBI U3 TEKCTa U 0€3 X ITIOMOIIIH.

Phong Shading - A rendering algorithm that shades models smoothly and
accurately depicts surfaces, textures, and reflective properties (such as secularity)
and can simulate mirror reflections. — 3akpacka mo meroay PoHTra - aNrOpPUTM
pPEHIIEpUHTa, KOTOPBIA 3allITPUXOBBIBAET MOJEIH TJAAKO W TOYHO H300pa)kact
MOBEPXHOCTH, TEKCTYpbl, U OTPaKalOIIue CBOMCTBA (Takue Kak specularity) u

MOJKCT MOICIINPOBATL 3CPKAJIBHBIC OTPAXKCHUAI. OHDaBI[aHHOC I[06aBJ'IeHI/IC — BHU]J

rpaMMaTHYeCKHX TpaHCchopMaluii, TpeOYIOIMI BHECEHHS TOMOIHUTEIbHBIX CIIOB.
OOycoBIMBaeTCS Pa3IMYUSAMU B CTPYKType MPEIJIOKEHUS W TeM, 4To OoJiee
CKaThle AaHTVIMMCKHE TIPEIJIOKEHHUS B PYCCKOM sI3bIKe TpeOyroT Oolee

Pa3BEPHYTOrO BHIPAKEHUS MBICIIH.



SoftF/X Pro Help

Introduction to 3D

To all intents and purposes, the world we live in is three dimensional.
Therefore, if we want to construct a realistic computer model of it, the model
should be three dimensional as well.

Unfortunately, the usual display device of a computer (the monitor) is 2
dimensional. However, its seems that 2 dimensions may be enough to convince the
viewer that he or she is watching a realistic model of the real world. For example,
the images seen on a television.

Nevertheless, we have been restricted to two-dimensional television and two-
dimensional cinema for many years and seem very happy with it. This is because
the images we get on the TV have many subliminal visual cues that tell us "This is
3 Dimensional". And the brain believes what the eyes tell it even though we know
the screen is flat! Thus we can conclude that a 2-D screen can do a good job of
presenting the 3D world, if we do it right!

We have a not insignificant hurdle in working in 3D on the computer. The
screen in flat, it has width and height but we also need depth. Depth is the
dimension into and out of the screen. All computer screens are made up from small
rectangles of color, each rectangle is called a "pixel" (short for picture element),
the more pixels on the screen the higher the resolution of the screen.

It is usual to specify the resolution of the computers display by quoting the
number of pixels across the screen and the number of pixels down the screen rather
than the very large number of pixels on the screen! For example a low resolution
output for a display of 320 pixels across the screen by 200 pixels down the screen
requires 64000 pixels in total.

Two dimensional art, animation or drafting (CAD) packages usually use a
graphics cursor (an arrow or some other icon) so that you can make a specific
action at an appropriate place on the screen. They may also use a co- ordinate
reference (rather like a map-reference) to specifically refer to a point on the screen.

Like a map reference, you need two numbers to specify a point on the screen, an



across number and a down number. Again like a map reference you need a fixed
reference point. This is usually taken as the top left corner of the display and is
referred to as (0,0). Moving across the screen points are referenced as (1,0) (2,0)
etc. Moving down the screen points are referenced as (0,1), (0,2) etc. So any point
can be defined with two numbers. For example the center of the screen might be

(160,100).

4 |
Screen
3D Cursor '

In 3D we need to add a third number to the across and down coordinates (a

depth coordinate "in/out") giving us (0,0,0), (0,0,1) etc. We have a problem in
visualizing this third coordinate. Because the screen has no depth, we cannot see a
move that goes in/out. Ideally we would like a second screen on the side of the
monitor to see the depth move.

We can't expect computer manufactures to make monitors with screens on the
side as well as the front, even if we (as users) were prepared to move round to the
side to look at it!

However, we have designed our 3D software so that it folds this 'imaginary’'
screen on the side of the monitor round, until it lies in the same plane as the
monitor's screen. It is also helpful to fold an imaginary screen from the top of
monitor so that we have three views arranged on the screen and all visible at the

same time.



Our next difficulty arises because the mouse only works when it is on a flat

 —
Top Camera
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surface. You cannot pick it up and move it about on the side of a computer
monitor! But wait, you don't pick the mouse up and move it about the screen for a
2-D drawing either. You just assume that its pointer is on the screen in front of
you.

Therefore, let's assume that when the mouse pointer is in a part of the screen
which we are using as one of the folded views. It moves as if it were on the side or
top of the monitor.

There we are; that's got the 3D screen and mouse sorted out.

SoftF/X Pro Metaphor

The Main metaphor of the SoftF/X Pro program is to observe the standard
conventions of:

*Click on an item to select it.
*Double click for extended information
*Click and drag to move the item.

All the user actions take place in a cubic volume called the WindowBox. A
3D Cursor may be placed anywhere inside the WindowBox by moving it in one or
more of the view windows.

The Animator and Modeler modules have two main user interface
components, Tools and Actions. Tools are appropriate for repeated use and actions

are usually applied one at a time, When a tool is activated it stays active until



another tool is selected. In the Modeler, actions are normally prohibited unless the

default tool is in use.

The language of the Animation and Modeling

We use a "Triangular Faceted" model of the objects that are to be animated.

Objects can be anything you like, a car, a plane, a spaceship, a cup, a box of
breakfast cereal, a dog or a human figure.

The triangular faces are joined together to form the surface of the models and
the more numerous the triangles, the more realistic the representation of the object
the model is.

Deciding how many triangles to use in the model is not an exact science. The
triangular faces can be given additional attributes such as color and texture to make
the models look realistic. They can even have a picture or another animation
painted onto them.

The triangular facets (faces of the model) are positioned using a vertex at each
corner. Each triangular face is surrounded by three edges. The edges make up a
"wireframe" description of the model.

You use the mouse to move the vertices of the model in 3D space and thus
change the shape of the model. There are many tools and actions to help you.

The action takes place over a number of 'frames', a movie usually plays 24
frames per second, conventional cartoon animation usually shows 12 different
frames per second. A reasonable animation will consist of about 60 frames. But it
could stretch to nearly 1000 frames for just one shot!

Models are built inside a cubic region of space called the "WindowBox". The
size and position of the "WindowBox" is easily changed.

A Keyframer specifies costume, movement, orientation and scale in
"Keyframes". Animations are rehearsed in "wireframe" in the Animation module
before the drawing is rendered in full color, frame by frame. Each frame may be

compressed together into an FLI or FLC animation file.



In an animation the term "Object" is used to describe each directable element.
An Object can be a "Star" which performs in front of the camera, the Camera from
which the animation is viewed, one of a number of lights, or a path along which
smooth and accelerated motion is possible.

The "Star" Objects wear a "Costume" which is an model created in the
Modeler. Objects can change costume during the animation. (This allows model
morphing - changes of shape, for example, a fish can turn into a bird).

3D Views of Objects

Let’s imagine we are looking through the front face of a cubic fish tank, with
some goldfish swimming inside. The other sides, the top and the bottom of the tank
are covered up. Our view into the tank shows the goldfish swimming up and down,
turning, going behind a rock and moving behind and in front of one another.

As a fish turns we can see its left side and then its right side. If we are going
to make an animation of the goldfish in the tank we need to know what the fish
looks like from the left side, the right side and from any other point of view we
care to choose.

If we had a 2D animation package we would need to be very good artists to
make the necessary drawings as our fish turns, even if the computer helps by doing
the 'inbetweens'. A 3D package is very clever because it will draw the appropriate
view of the goldfish, but you don't get something for nothing, you will still have to
tell the computer what the goldfish looks like.

There is a very subtle difference between drawing a goldfish and defining
what a goldfish will look like! You can think of the difference between an
architects plan and an artists drawing of a house. This analogy with the plan of the
house is quite a good one. The plan tells you everything about the house but it
doesn't show you what it will look like. A plan enables the builders to put the
house together, you can then walk round and through the house to see what it looks
like from wherever you want. However every time an artist wants to draw the

house from a different view point he or she will have to start from scratch.



The same thing applies to goldfish or any other object. A plan contains much
more information than a drawing but it is not what we like to look at, a plan doesn't
sell many houses, an artists impression may do!

The essence of 3D animation is that it takes a plan for objects and draws them
as an artist would. The plan that we use is not quite the same as an architect's plan
and thus we prefer to call it a model. In the example of our goldfish, the model
provides information on what a goldfish looks like and it is stored in the computers

memory.
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yourselves; what do we mean by a
model that we can store in the
computers memory? It can't be
anything physical such as clay, plastic
or balsa wood!

It has got to be numbers. What
numbers? How many? What do the

numbers mean? How do we use them to

ek vt e o i e Gk et e Do ety emmemren.|  2ct the computer to draw a lifelike
goldfish?

We will now attempt to answer these questions, but first, here is another
question. What do you see when you look at a goldfish?

You see its skin (its surface). Thus the minimum that the model must do is to
represent the surface of the fish. There is no point in modeling internal bits, they
won't be visible. This surface is likely to be quite irregular (fins, eyes etc.). So how
do we represent the surface in terms of computer data?

3D Models of Objects

Ultimately we must know where every point on the surface is, what color it is
and, what it is made of and how much light is falling on it. We might think of
recording a 3D co-ordinate for every point on the surface. But how many points are

there on the surface of a goldfish, or put another way, what is the size of a point?



A point has no size, therefore we would need an infinite
number of points to specify the surface of our goldfish (well
one per molecule anyway). No computer can store an infinite
number of points so we must give our point some size, some

area. The simplest shape that has area is a triangle. A triangle

has three edges, two of which meet at a point (a vertex).

Therefore there are three vertices per triangle. If we specify a 3D co-ordinate
for each vertex we have completely specified the position and orientation of a
triangle. We can even find the co-ordinates of points within a triangle if we need to
do so.

If we imagine a goldfish's surface covered with triangles and each triangle
defined by the co-ordinates of its vertices we have a set of numbers that model the
shape of a goldfish. The triangular pieces (which we will call faces) don't have to
be the same size or shape (they must of course be triangular).

A cube of any size can be described exactly using 8 3D co-ordinates, one for
each vertex. The 12 triangular faces are recorded by storing the identity of the
vertex at each corner of the triangle, 36 numbers. A cube made up from triangular
pieces has 18 edges and since each edge is joined to 2 vertices, two numbers are
needed to specify an edge. Therefore 36 numbers are needed to define the edges in

a cube made up from triangular faces. As mentioned earlier, 3 numbers are needed

to specify a 3D co-ordinate, thus the shape of a cube can be fully specified by
24+36+36=96 numbers.

The computer loves manipulating numbers and
from a numerical model it can reproduce a view of a
( cubic goldfish tank, goldfish or anything else. Building
a numerical model for an object means that you won't

have to do any additional modeling works to change

you view point or the lighting conditions?
There is one drawback to using triangular faces to describe the surface of an

object and that is that objects are rarely made up of triangular pieces! The surface



of a sphere is not made up of triangular pieces, it is perfectly curved. Some objects
can be exactly modeled by triangular pieces, the pyramids at Gisa for example.
Any object that has part of its surfaces curved cannot be represented exactly by
triangular pieces, but don't despair, if we choose the right number of triangles and
make then the right size and shape we will get surfaces that look as smooth and
curved as the aerodynamic shape of a high performance sports car.

The pyramid example cited above would need 6 triangles to get the shape
exactly right. If there had been any curved surfaces on the pyramid we would have
modeled this by increasing the number of triangles, and consequently decreasing
the size of each triangle so that they cover the same surface area.

To imagine how increasing the number of triangles leads to better and better
models for the real thing consider a Sphere. We can get pretty good looking
spheres if we use 80 triangles covering the surface, and spheres that will be
impossible to tell apart from the real thing if we use 1280 triangles to cover the
surface.

One of the first skills that you will need to acquire is in deciding how many
vertices and faces are needed to model an object. The more vertices and faces you
use the better looking the model, but you will run out of memory on the computer
and it will take longer and longer to draw (or render) the images if you just go on

adding vertices, edges and faces. It is usually possible to reach a good compromise

long before the machine lets you down.

It is good practice to build models, especially complex ones in pieces. Store
each piece in a separate file and when all the components have been built they can
be brought together to make a single model. (Much the same thing happens in any
modern factory.) For example a push-bike can be made by building the frame, the

front and rear wheels, the saddle, the brakes, etc. as separate bits.



Once we have build our model using the vertex, edge and face date structure
its a very simple procedure to change how the model will look like, just by moving
the vertices. You could for example turn our goldfish into a shark by making it
larger and moving the vertices in the fins so that they look more likes those of a
shark.

If you keep the number of vertices the same but change their positions you
will be able to "morph" the model so that it changes from a goldfish into a shark
before you very eyes. You might have more difficulty in changing the goldfish into

an airplane, but it could still be done.

Painting for Realism

You might think that with the specification of the triangular model for an
objects surface we have achieved our goal. However, as we have defined it, this
model only describes the geometry (the shape of the object) like any good model
we need to paint the surface to make it look like the real thing.

It turns out that this is not too difficult. You just have to give a few extra
numbers for each face to tell the computer the color, or the reflectivity or whatever

you think is important.

Terms used in SoftF/X Pro

3D Cursor - To be able to work in three dimensions it must be possible to
specify a point in space where your tools do their work and the actions take effect.
A two dimensional computer screen is one dimension short therefore in addition to
the normal mouse pointer a second "Cursor" 1s provided. This cursor can be placed
anywhere in 3D space by dragging it (with the mouse pointer) in one, two or three
of the WindowBox view windows.

Active Window - The Active Window is the WindowBox view window with
input focus. It is highlighted by being surrounded with a focus rectangle. When the
multi-views are visible pressing the Tab key activates the next window in a cycle,

clicking the mouse in any view window activates it.



Center Point - Each Model has a point which is used in the Animator to
"hold" the model. For example if a model of an aircraft is following a path then the
point in the model that is exactly on the path is the Center Point. For an aircraft it
should be the center of gravity.

Channel - To direct the activity of an Object during an animation requires the
use of four channels, one each for costume, movement, rotation, and scale. A
channel spans a number of frames and has a Keyframe associated with it. The
Keyframe is the frame in which the action of the Object is exactly specified, other
frames spanned by the channel have the action of the Object determined by
interpolation.

The Keyframe is always the last frame in the channel A channel therefore 1s a
range of frames where an action of the Object is determined from the details
specified in the Keyframe at the end of that channel.

Channel Span - A Channel spans the current frame if the first frame in the
channel is less than or equal to the current frame and if the last frame in the
channel is greater than or equal to the current frame.

Costume - To be visible in an animation an Object must wear a costume. The
type of Object dictates what sort of costume an Object can wear, but Objects may
change their costume during an animation.

Current Frame - The current frame is the frame in the animation that is
displayed in the view windows and in which any changes take effect.

Curve - A set of vertices connected together by edges without forming any
faces. Curves may be open or closed.

Edge - A line segment connecting two vertices (the plural of vertex).

Face - A triangular surface area composed of three edges joining exactly three
vertices.

Follow Point - A location (specified in the Modeler module) in a model

which other objects can follow.



Example: The tail rotor of a helicopter can be simulated by making models of
the fuselage and rotor, setting the fuselage follows point at the axis of the tail rotor
and then instructing the tail rotor to follow the fuselage.

Frame - Like a conventional cinematic film an animation is build up from a
large number of still pictures (images) shown for approximately 1/24th sec. Each
of these pictures is called a frame.

Gourand Shading - A rendering algorithm that shades models smoothly by
blending and blurring adjacent surfaces together. Gourmand shading is the
rendering method used by the OpenGL Shaded Camera View.

Image Map - An Image Map is a picture in a GIF or TGA file that is painted
on to faces in the model to add decals or other surface detail.

Indicate - To choose one particular vertex, edge, face, or object to be affected
by an operation by placing the 3D Cursor on or very near it (within one or two
pixels). If more than one vertex, edge, face, or object is indicated in the current
WindowBox view window, then the one closest to the 3D Cursor in the other
Views will be used.

Keyframe - A Keyframe is a frame in which some information is specified
about the activity of an Object. It always occurs at the end of a channel. The action
of the Object in other frames spanned by the channel is determined by
interpolation.

Model - A model is the main unit of structure. A model is made up of faces
and each face is bounded by three edges. The size, position and orientation of a
face is determined by the vertices that define it.

Modifier Keys - The Shift, Ctrl and Alt keys are used to modify the action of
the Modeler tools. If one or other is held down as the tool is used then the action of
the tool is modified in some manner.

Morphing - Enables one model to gradually change shape into another model

Node - A node is a point on a path or robot that can be manipulated.

Represented by a small square on the path or the robot.



Object - An Object is the term used for each directable element in the
Animator. An Object is given a costume, the costume is implied by the type of
Object and costumes can change from frame to frame. An Object on the other hand
is constant throughout the animation. There are 11 types of Objects. The most
important of which is the "Model". A Model Object uses models from the Modeler
module as its costumes. Models are stored in files with the name extension. SCE.

Object's track - The track of an Object is an implied path that the Object will
follow throughout the whole animation. A track will only be visible if the Object
has at least two contiguous movement channels.

Origin - The default origin is coordinate values of (0, 0, 0).

Path - A Curve that used in the animator as templates for Path Objects (.PTH)
and may be used in the Modeler as paths for the Extrude along function.

Phong Shading - A rendering algorithm that shades models smoothly and
accurately depicts surfaces, textures, and reflective properties (such as secularity)
and can simulate mirror reflections. SoftF/X Pro uses Phong rendering by default
unless ray tracing is enabled. See Phong smoothing.

Phong Smoothing - This is a procedure that helps to remove the faceted
appearance from the curved surfaces of models.

Ray Tracing - A complex rendering method that accurately renders mirror
effects, transparency, shadows, and refraction (bending of light through clear
surfaces). Ray tracing is the most realistic rendering available in SoftF/X Pro but is
also the most time consuming.

Selection Status - Each vertex in a model can be in one of three states,
Selected, Deselected or Hidden. Selected vertices are manipulated with Tools and
Actions. Deselected Vertices are not affected by tools or actions even if connected
to selected vertices. Hidden vertices are never drawn but remain as part of the
model until revealed.

Shader - A Shader is an algorithmic procedure that can add fine detail to the

appearance of surfaces in the model. Examples are Wood and Marble finishes.



Skeleton - The Skeleton and the Names Hierarchy are one and the same
thing. The Skeleton in addition to facilitating a hierarchical naming system for set
of vertices provides a way of deforming parts of the model.

Skeleton Joint - The Skeleton is made up from a number of Joints, each Joint
has a "long bone" associated to it and a "node" at one end. Each bone is attached to
one other Joint at it's node or the "Root node".

Specular Highlight - Shininess is simulated by what is known as a specular
highlight. Basically, the more shiny a surface the smaller the specular highlight.
For example, plastic material has a less shiny appearance than tin, so a plastic
bottle will have a larger specular highlight than a tin can.

Vertex - A distinct point in 3D space represented by a yellow dot if selected
or a purple dot if deselected.

WindowBox - The WindowBox is a cubic volume of space which is used as
the working environment for building models and setting up animations. It can be
moved around and changed in size so that details on a model can be constructed
without having the screen cluttered up by every vertex and edge in the whole
model in view at all times. The three right angle view windows are views into the
WindowBox, normally they are a Top view which looks down, a Side view and a
view from the front or rear.

SoftF/X Pro Modules

The SoftF/X Pro logon dialog box gives access to the most commonly used
starting points. There are three main modules, an Animator, a Modeler, and a
Renderer.

The Animator module is where animations are staged and Objects perform in
front of the camera. The animations are rehearsed and previewed in wireframe or
shaded mode in near real time. The other modules are loaded from the Animator
and remain active until explicitly closed.

The Modeler is used to design and build costumes for Objects, it uses a

conventional triangular faceted 3D representation with facets attached to a network



of vertices. Like the Animator the user is given three view windows in which a
wireframe for the model is built up.

The Renderer 1s used by both the Animator and Modeler and will continue to
execute in the background if activity continues in the other modules.

Other External Libraries are available that add functionality and if suitable
program development tools are available it is possible to build additional libraries.
Shaders, image processors, and animation effects are examples of external

libraries.



The Translation
SoftF/X Pro Ilomomn

Beeaenue B 3D
B cymHocTH, MHp, B KOTOPOM MBI KHUBEM, SIBIIAETCS TpexmepHbIM. [ToaToMmy,
€CIM MBIl XOTHM CO3JaTh PEATUCTUYHYIO KOMIIBIOTEPHYK) MOJEIb, TO MOJIEIIb

TaKKe JOJKHA OBITh TPEXMEPHOM.

K coxanenuto, OOBIYHBIA JUCIJIEH KOMIIbIOTEPA (MOHUTOP) 2-MEPHBIN.
OpHako, KaXkeTcs, 4TO 2-MEPHOCTU MOKET OBbITh JOCTATOYHO, YOeAUTh 3pUTEs,
YTO OH WJIM OHA HaOJIIOJAaeT PealMCTUYHYI0 MOJENb peaqbHoro Mupa. Hampumep,

I/I306pa)KeHI/I$I, IMPOCMOTPCHHBLIC 110 TCIICBUACHUIO.

Opnako, Mbl ObUIM OTrpaHUYeHbl AByMEpHbIM TB U JByMEpHBIM KMHO MHOTO
JeT U KaXeMCi OYEHb JIOBOJBHBIMH 3TUM. JTO MOTOMY, YTO H300pakeHHUS,
KOTOpBbIE MBI IIOJy4aeM IO TEJIEBU30PY, HMEIOT MHOIO I0JCO3HATENIBbHBIX
BHU3yaJIbHBIX CUTHAJIOB, KOTOPBIE TOBOPAT HaM: '"3T0 TpexmepHo'. I Mo3r Bepur B
TO, UTO BHUJAT Ijia3a, JaXke €CJIM Mbl 3HaeM, 4To 3KpaH Iuiockuii! Takum oOpazom,
MBIl MOYKEM IPUWTH K 3aKIIOYEHHI0, YTO 2-D 3KpaH MOXKET CAENATh XOPOILIYIO

paboty npencrasienus 3-D mupa, €ciiv Mbl cliejlaeM 3TO MPaBUIBHO!

VY Hac ecTb HE3HAUUTEIbHOE MpensTCTBUE B padore ¢ 3D Ha KoMIblOTEpE.
DKpaH B KBapTUPE, OH UMEET IIUPUHY U BBICOTY, HO HaM TaKX€ HYHa TJIyOuHa.
['myOunHa-3TO0 M3MEpeHue BHE SKpaHa. Bce 3KkpaHbl KOMIIBIOTEPOB COCTOAT U3
MaJICHbKUX IIBETHBIX MPSIMOYTOJILHUKOB, KaXKAbIi MPSMOYTOJbHUK HAa3bIBACTCS
"mukcenp' (COKpareHue OT dJeMeHTa M300paxeHus), yeM OoJbllle TUKCeneld Ha

9KpPaHEC, TCM BLIIIC PA3PCIICHUC DKPAaHa.

OObIYHO, I YKa3aHUS Pa3pelICHUs KOMIBIOTEPOB IUCIUICH pa3lensioT Ha
KOJIMYECTBO MUKCEJIEN CTOPOH IKpPaHa U KOJUYECTBO MUKCEJIEW BHU3 M0 TUArOHAJINA

9KpaHa, B TO BPEMs KaK, HC OYCHb OO0JIBIIIOE KOJIUYECTBO MHUKCEIEH HaAXOoAUTCA Ha



skpane! Hampumep, HHM3KOE BBIXOJHOE paspemieHue st oroopaxkenus 320x200

MUKCesel Ha DKpaHe B o01e cioxxHocTH Tpedyer 64000 mukceneil.

JIBymMepHBIE XYIO0KECTBEHHbIC, aHUMaIMOHHBIe Wiau uepTexHbie (CAD)
MakeTbl OOBIYHO HCIONB3YIOT IpapUUecKuil Kypcop (CTpesKy WiIu KaKou-TuOo
JIpyrod 3HAa4YOK), YTOOBI BBl MOIJIM CHENaTh OMpEICIEHHOE JeHCTBHUE B
COOTBETCTBYIOIIEM MecTe Ha »dkpaHe. OHHM Takke MOTyT HCIOJIb30BaTh
KOOpPJIMHATHYIO CChUIKY (Cckopee, Kak Kapra-Ccbuika), 4YTOOBI KOHKPETHO
CChUIAThCS HA TOYKY Ha 3KpaHe. Kak cchuika kapThl, Bbl HyXJaeTech B JBYX
YHCliax, 4TOOBI ONPENeTUTh TOUKY Ha dKpaHe, yepe3 X U Y. OnsTh ke, Kak CChUIKa
Ha KapTy, BaM Hy>KHa (PUKCHpPOBaHHasl TOYKA OTCYETA. JTO OOBIYHO OepeTcsl Kak
BepXHUW JieBbld yron auciies u HazbiBaercs (0,0). Ilepememnienue mo skpany
Touku o6o3HavaroTcs kak (1,0) (2,0) u 1. a. [lepemenieHue BHU3 1O 3KpaHy TOUYKU
ob6oznauatorcs kak (0,1), (0,2) u 1. n. Ilosromy mrobas Touka MOXET OBITh

ompenesieHa IByMs yrciamMu. Hampumep, B ieHTpe skpaHa MoxkeT ObITh (160,100).

B 3D Ham HYyXHO 100aBUTH TPEThE YUCIO K KOOpJAMHATAM IOMNEpPEK W BHU3
(koopnunata Tiyoussl "in / out"), maBas Ham (0,0,0), (0,0,1) u T. 1. YV Hac
npoOiemMa ¢ BU3yaldu3aluMend 3TOMl TpeTbel KoopauHathl. IloCcKoNIbKY 3KpaH He
UMEET IIyOUHbI, Mbl HE MOKEM BUJETh JBMKEHHE, KOTOPOE BXOAMT / BHIXOAUT. B
ujeane Mbl XOTeln Obl BTOPOM SKpaH HA CTOPOHE MOHHUTOpPA, YTOOBI YBHJIETH

JABHKCHHUC FJIY6I/IHBI.

MBI HEe MOXEeM 0XKXKnaaTrb, 4YTO KOMIBIOTCPHBLIC IIPOU3BOJUTCIM CACIAIOT
MOHHUTOPBI C OJOKpaHaMH C60Ky, a TakKiXkC ClIaepcau, MHaXC CCIU MbI (KaK
HOHBSOB&TGHI/I) OBUIH T'OTOBBI ABUT'aTbCs BOKPYI' CTOPOH, YTOOBI IIOCMOTPCTh Ha

Hero!

Tem He meHee, Mbl pa3paboranu Hame 3D-I1O Tak, 4TO OHO CKJIaJbIBAE€T ATOT
"BooOpaxaeMplil" 3KpaH Ha CTOPOHE MOHUTOPA, TIOKA OH HE OKaXETCs B TOU K€

IJIOCKOCTH, YTO W DKpaH MOHUTOpPA. Takxe IMOJE3HO CBEPHYTh BOOOpakaeMbli



PKpaH C BEpPXHEM YacTH MOHHTOpa TakK, YTOObl Yy Hac OBUIO TpU BHUA,

PACIIOJIOKCHHBIX HA 3KPAHC U BUAUMbBIX OTHOBPCMCHHO.

Harmma cnenyromast TpyIHOCTh BOSHHKAET MMOTOMY, YTO MBIIIL pab0TaET TOJIHKO
TOTJa, KOT/1a OH HAaXOJUTCA Ha TJIOCKOW MOBEPXHOCTHU. Bbl HE MOXKETE MOTHATH €€
Y IEPEMECTUTH B CTOPOHY MOHHTOpa! Ho mogoxauTe, Bbl HE MOJJTHUMAETE MBI U
HE MepeMEeNIaeTe ee Mo AKpaHy sl pucoBaHusi 2-D. Bel nmpocTo mpeamnosnaraere,

qTO €ro KypCop HaxXOJUTCs Ha SKpaHE IMEpca BaMU.

HOSTOMY, ﬂaBaﬁTC MMPCAIIOJIOKUM YTO, KOI'Ja KYPCOp HAXOAUTCA B YaCTHU
9KpaHa, KOTOpBIﬁ MBI UCIIOJIB3YEM B KaUCCTBEC OJHOI'O M3 CIIOKCHHBIX BHJIOB. On

JIBIDKETCS, KaK €CJIM OBl OH OBbLIT COOKY MJIM CBEPXY MOHHMTOPA.

Tam mbI momyunnu 3D 5KpaH U MbIIIb, B KOTOPOH OHU B3aUMOJEHCTBYIOT.

Metadopa SoftF/X Pro
OcnoBHast wmetadopa SoftF/X Pro mnporpamma nomkHa HaOmoOAaTh

CTaHJapPTHBIC COIJIAIICHUA:

¢ KIUKHYTb 10 3JIEMEHTY, YTOOBI BEIOPATH €T0;
¢ JIBOIHOI KJIWK JUIsl pacIIUPEHHON HH(POpMAIINH;
¢ KJIMKHYTb U 32%aTh, YTOOBI IEPEMECTUTD JIEMEHT.
Bce mnonp3oBaTenbckue JEHCTBUS MPOUCXOAAT B KyOMUeCKOM oO0beme,
HazBaHHOM WindowBox. 3D kypcop MoeT ObITh NOMENIEH KyJa YroJHO B

WindowBox, mepemerias ee B OIMH WK OOJBIIIE OKOH MPOCMOTPOB.

Y wMopyneir Anumatopa u PazpaboTunMka Moaend €CTh JBa OCHOBHBIX
KOMITOHEHTa TOJIb30BaTeNbCKOTO uHTEpdeiica, Mactpymentst u JleicTBus.
NHCTpyMEHTBI SIBIAIOTCA MNOAXOIAIIMMH JJIsi TOBTOPHBIX JIEUCTBUH, W OHHU
OOBIYHO TTPUMEHSIIOTCS 110 ofHOMY. Korjia HHCTpYMEHT aKTUBUPOBAH, OH OCTAETCS

aKTUBHBIM, TOKa JPYrod HMHCTPYMEHT He BbIOpaH. B Pazpaborumke momenu



OOBIYHO 3amlpemialoT JCUCTBUS, €CIM HWHCTPYMEHT MO YMOJYAaHUIO HE

HCIIOJIB3YCTCA.

SA3bik AHMManuu u MoaeupoBaHus
Ms1 ucnonb3dyem "Tpeyronphyto ['paHeHyro" Monenb OOBEKTOB, KOTOpPbHIE

JOJIDKHBI OBITH AHHUMHPOBAHBI.

OObexTaMu MOI'yT OBITH BCC, 4YTO YI'OAHO: aBTOMO6HHB, CaMOIJICT,

KOCMUYECKHI KOpalJib, yallika, KOpoOKa ¢ 3aBTpakoM, co0aka WM YeJoBedecKas

durypa.

TpeyronbHble TpaHU COEAMHEHBI BMECTE, YTOOBI CPOPMUPOBATH OBEPXHOCTH
Mojziere u yeM OoJbllle TPEYroJIbHUKOB, TeM 0oJjiee peaJuCTHUYHBIM SIBJISAETCS

npeaACTaBJICHUC 00BEKTa MOACIIHN.

Pemienne 0 TOM, CKOJIBKO TpPEYTOJIBHUKOB HCIIOJIB30BaTh B MOJCIH, HE
ABJACTCS  TOYHOW  Haykou. TpeyroipHbIM  TIpaHsAM  MOXKHO  IIPUIATH
JIOTIOJIHUTENIbHBIE aTPUOYTHI, TAKUE KaK I[BET U TEKCTypa, YTOOBI CAENaTh MOJEIN
peanucTUuHbIMU. OHU MOTYT JJa)ke UMETh U300pakeHUEe WIN APYTyI0 aHUMAlMIO,

HaprCOBAHHYIO HAa HUX.

TpeyronbHble rpaHu (IpaHd MOJENM) PACIIONIAralOTCsl B BEPIIMHE Ka)I0I0
yria. Kaxnas tpeyronpHas rpaHb OKpysKeHa Tpems Kpasmu. Kpas cocrasisror"

KapKacHoe " ONrCcaHue MOJEIH.

Bel ucnonszyere wMmplmb IS [IEpEMEIIEHUS BEpIIMH Momenu B 3D-
IPOCTPAHCTBE M, TakUM 00pa3oM H3MEHUTh (opmy wMonenu. EcTb MHOro

WHCTPYMEHTOB U IEUCTBUM, KOTOPBIE IIOMOTYT BaM.

JleficTBHE MPOUCXOAUT HaJ HECKOJbKUMU "Kaapamu', puiibM 0OBIYHO UTpaET
24 xagpa B CEKyHAY, OObIYHas MYJbTUIUIMKAIIMOHHAS aHUMalMs OOBIYHO

MOKa3bIBaeT 12 pa3HbIX KaJapoB B CeKyHIy. PasymHas anumaiusi OyJeT COCTOSITh



npuMepHo u3 60 kanpoB. Ho on moxer pactsHythesi no moutd 1000 kampos

TOJIBKO JJISl OJTHOTO BhICTpeia!

MOI[GJ'II/I CO31aHbI B KY6H‘{CCKOﬁ obnactn IIpOCTpaHCTBA, HA3BAHHOI'O

"WindowBox". Pazmep u nozunusa "WindowBox" nerko usmMeHeH#I.

Keyframer omnpenenser CkuH, [ABW)KEHHE, OpPUEHTALMIO M MacmTad B
"KJIIOUeBBIX Kajpax'". AHuMauumu oOpaOaTeiBaioTca B "Kapkace" B Mojyle
AHUMaIuu npexje, 4eM pUCyHOK OyJIeT NpeCTaBlIeH B HACBIILIEHHOM LIBETE, KaJp

3a kajgpoMm. Kaxxapiii kajap MOXKeT ObITh CkaT BMecTe B (paiin anumaruu FLI nnu

FLC.

B anumarnuu TepmuH "OOBEKT" HCHOIB30BaH, YTOOBI OMHCATh KaXKIbIi
yrpaBisieMblid 3neMeHT. O0beKT MOXKeT ObITh "3Be3/10i1", KOTOpas pacmoaraercs
nepen kamepoir. Kamepa, oT KoTopoil aHuUMAalMs IPOCMATPUBAETCS - OJUH W3
MHOTUX OTHEW, WU MyTh, BAOJb KOTOPOTO BO3MOXXHO IJIABHOE U YCKOPEHHOE

NIBIDKEHUE.

O6nekt "3Be3ma" umeer 000s0uKy "CKUH", KOTOPBIM SIBISIETCS MOJIEIBIO,
co3naBaeMoil B Pazpaborunke Moaenu. OObeKThl MOTYT U3MEHUTH CKMH BO BpeMsl

aHuMaruu. (3TO MO3BOJISIET
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30J10TOM PBHIOKOM, TIaBaromield BHYTpHU. Jlpyrue CTOPOHBI - BEpIIMHA U HUKHSISA
4acTh KOpIyca MOKpbITHL. Hamie mpencraBieHuE B KOPIYC MOKAa3bIBAET 30JI0TYIO
pBIOKY, TJIABAIONIYI0 BBEPX M BHU3, MPEBpAIlCHHE, ABUKECHHE IMO33aJU CKAJbl U

MepeMENICHHUE C3a1 U TIepe]l IPYT APYTrOM.

[TockonbKy pbpiOa MOBOPAaYMBAETCA, Mbl MOXEM BHUIETh €€ JIEBYID CTOPOHY U
3aTeM ee NpaByl CTOpoHY. Ecin Mbl coOupaeMmcsi cienaTh aHUMAIMIO 30JI0TOU
PBIOKH B KOPITyC€, MBI JOJKHBI 3HaTh TO, HA YTO pbI0A MOX0a OT JIEBOM CTOPOHBI,

MIPaBOM CTOPOHBI, U C JIF000I TOYKH MPOCMOTPA MBI XOTHM BHIOPATh.

EcTh oueHb TOHKHE pa3au4us MEXIy PHCOBAHHEM 30JIOTOM pBIOKH U
OTIpeJICICHNEeM, Ha 4TO OyJeT moxoska 30joTas peiOka! Bel mMoxere gymarh o
pa3IUYMKM MEXIy IUIAHOM apXUTEKTOPOB M PHCYHKOM XYJIOKHUKOB J0Ma. JTa
aHaJIOTHUs C IJIAHOM JIoMa - BHoJiHe xopomas. [Inan roBoput Bam Bce o gome, HO
’TO HEe TOKa3bpiBaeT Bam, Ha uro 310 Oyner mnoxoxe. [lman mo3Bomsier
pa3paboTYMKaM COCAWHHUTH JIOM, BBl MOXeTe Torja HIATH Yepe3 JOM, YTOOBI
BUJIETh TO, HA YTO 3TO MOXO0XKE OT TOTO, Be3ne, rae Ber xotute. OmHAKO KaXKIbIi
pa3, Korja XyJA0KHUK XOUYeT MOTSIHYTh JIOM U3 TOYKU JAPYTOro Mpe/ICTaBICHUs, OH
WM OHA JIOJDKEH OYJIeT 3aImyCTUTh C HyJsl. Ta e camas Bellb NMPUMEHSETCS K
30JI0TOM PBIOKE Ui JIFOOOMY ApyroMmy oObekTy. [1nan comepxut HaMHOTO OOJIbIIEe
nH(OpPMAITUU YeM PHCYHOK, HO 3TO HE TO, Ha YTO HaM HPABUTCS BUJICTH, IUIaH HE

IMOKa3bIBACT MHOTHUC COACPIKAHUS, Boo6pa>1<eHHe XYOOKHHUKOB MOXCET CACIIATh 310!

Cymnocts 3D anumanuu - T0, 4TO OHa OEpeT IUIaH OTHOCUTENBHO OOBEKTOB U
TAHET UX, KaK XYJI0)KHUK TAHYJ Obl. [171aH, KOTOpPBIA MBI UCIIOJIB3YEM, SIBISIETCS HE
COBCEM TEM JK€ CaMbIM KaK IUIAaHOM apXUTEKTOpa U TakKUM O0pa3oM Mbl
MPEANOYUTAEM BbI3BIBATH 3TO MOJIENb. B mprMepe Hallel 3010TOM pbIOKH MOJIETh
IpefoCcTaBisieT MHPOpPMALMIO O TOM, Ha 4YTO IOXOXa 30JI0Tas phIOKa, U 3TO

COXpPaHCHO B KOMHBI-OTCpHOﬁ IHaMsITH.



Brl Tenepp, BEPOSATHO, cripamuBaete: YTo Mbl OApa3yMeBaeM IO MOIEIBIO,
KOTOPYIO Mbl MOKEM COXPaHUTh B KOMIIBIOTEPHOU MaMATH? DTO HE MOXKET OBITh

HUYTO (PU3NYECKOE, TAKOE KaK [NIMHA, JJACTMACCOBOE WJIM MPOOKOBOE AEPEBO!

D710 HOoDKHBI OBITEH unciia. Kakue uncia? Cxonbko? Uto o3HauaroT uncia? Kak
MBI HCIOJIb3YEM HX, YTOOBI 3aCTaBUTh KOMIIBIOTEP HAPUCOBATH KUBYIO 30JIOTYIO

PBIOKY?

Me1 TCIICPb IOIIBLITACMCA OTBCTHUTH HA 3THU BOIIPOChI, HO CHa4daJlla, 3ACCh I[perﬁ

Bonpoc. Uto Bel BuanTE, KOTJ]a CMOTPUTE HA 30JI0TYIO PHIOKY?

Bbel BuauTe, 4TOo 3TO - KOXKa (MOBEPXHOCTH). Takum 00pa3oM, MUHUMYM,
KOTOpPBIM JIOJDKHA CHeNaTh MOJIelb - MPEACTaBUTh MOBEPXHOCTh phIObI. Her
HUKAKOT0 CMbICJIa B MOJICTMPOBAHUM BHYTPEHHUX OUTOB, OHU HE OYIyT BUJIUMBI.
OTa MOBEpXHOCTh, BEPOATHO, Oy/AET JOBOJIHHO HEMpaBWiIbHA (TUIABHUKH, Ti1a3a U
T.1.). U Tak, Kak Mbl MPEICTABIsIEM TTOBEPXHOCTh C TOUKH 3PEHUSI KOMITBIOTEPHBIX

JAHHBIX ?

3D Moaean O0beKTOB

B kxoHeyHOM cueTe, Mbl JOJDKHBI 3HATh, TJI€ KaXAas TOUYKAa HA MOBEPXHOCTH
YTO OKpAIIMBAET, U3 YETO CJejaHa M HACKOJILKO CBET IaJlaeT Ha Hee. Mbl MOTJIH
Obl qymaTh O 3anmucu 3D KoopauHATHI IS KaXA0W TOYKM Ha moBepxHocTu. Ho
CKOJIbKO TOYEK HAXOJUTCSA TaM, HAa MOBEPXHOCTU 30JI0TOM PHIOKH WIIM MOMEIIECHBI

MHaye, KAKOB pa3Mep TOUKH?

Y TOYKM HET HUKAKOTO pa3Mepa, MO3TOMY MbI HYXKJIAIUCh Obl B 0ECKOHEYHOM
YHCJIe TOYEK, YTOOBI ONMPENEIUTh MOBEPXHOCTh HAIICW 30JI0TOM PBHIOKH (XOPOIIIOo
OJIMH Ha MOJIEKYJy, TaKk Wih uHade). Hukakoit KOMIBIOTEP HE MOXKET COXPAHUTh
OECKOHEYHOE YHCJIO TOYEeK, TaKUM O00pa3oM, MbI JOJDKHBI JaTh HaIIeHd TOYKE
HEKOTOPBIN pa3mep, HEKOTopyto obnacTk. Camas nmpocTasi popMa, y KOTOPOil ecTh
00JacTh, SIBJISIETCS TPEYTOJIBHUKOM. Y TPEYroJbHUKAa €CTh TpU Kpas, JABa H3

KOTOPBIX BCTPEUAIOTCS B TOUKE (BEPIIMHA).
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[IopToMy ecTh Tpu BepIIMHBI Ha TpeyrojdpHUK. Ecnm mbl onpenensem 3D
KOOpPAMHATY JUIsl KaXXJIOW BEPUIMHBI, MBI IOJIHOCTBIO ONPENEININ IO3ULHUI0 U
OPHUEHTALMIO TPEYrojabHUKAa. MBI MOXKEM JaXe HaWTU KOOPAMHATHI TOYEK B

npeaciax TpCyrojJibHuKa, €CJIM HaM Hal0 CACIATh TaK.

Ecam MBI mipeAcTaBiisieM  MOBEPXHOCTH — 30JI0TOM  PBIOKM  KPBITOM
TPEYTOJbHUKAMHU U KaXJbIM TPEYTOJbHUKOM OIpPECICHHBIN KOOpAUHATAMU €ro
BEPIINH, Y HAC €CTh PsiJi YUCEN, KOTOPbIE MOJEIUPYIOT (HOpMY 30JI0TON PHIOKH.
TpeyronbpHbie yacTu (HA30BEM HMX JIUIIOM) HE JOJDKHBI OBITH TEM K€ CaMbIM

pazmepom i popmMoii (OHU AOTHKHBI OBITh, KOHEUHO, TPEYTOIHHBIMH).

Hampumep, npenmnonoxkure, YTO Mbl XOTHUM CMOJAEIMpoBaTh KkyO, 12
TPEYTOJIbHUKOB JAaJyT COBEPIUEHHBI KyO HE3aBUCMMO OT TOTO, KaKOB pa3Mep
Ky0a. [IocKOJIbKY HECKOJIBKO M3 BEPILUH TPEYTOJIbHBIX TOBEPXHOCTEN MPOUCXOAT
B TOM K€ CAMOM MECTE€, Mbl HE MOKEM COXPAaHUTH 3 BEPIIMHBI HA TOBEPXHOCTH, 8
BEPILMH CAENAIOT 3aJaHue s 1enoro kyba. Takum sxe oOpa3zom, eciu y ABYX
TPEYTOJIbHUKOB €CTh OOIIMM Kpai, Mbl JOJIKHBI TOJIBKO COXPAHUTh €IUHCTBEHHBIN

Kpail, KOTOPBII MOKET UCIOJIb30BATHCS ISl 0OOUX TPEYTOJbHUKOB.



KommproTep 0OHUT yrpaBiasTh YUCIAMH, H OT YUCICHHOW MOJCIH OH MOXKET
BOCIIPOM3BECTH TPEJCTABICHUE KyOMYECKOr0 KOpPIyca 30J0TOM PBIOKH, 30JI0TOM
pBIOKK Wi 4ero-nbo emie. Co3naHue YUCISHHON MOJIeNH Il 00beKTa 03HAvYaeT,
yro Bbl He J0mKHBI OyaeTe caenaTb HHUKAKOH JOMOJHUTENbHONW paboThI
MOJICTUPOBaHUs, 4YTOObI HM3MEHUTh Bac Todyka HaOIIOJCHUS WJIH YCJIOBHUS

OCBEILIEHUS.

EcTh 01MH HETOCTATOK K UCTHOJIb30BAHUIO TPEYTOJIBHBIX TOBEPXHOCTEH, YTOOBI
OIHCATh MOBEPXHOCTh 00BEKTA, U ITO - TO, YTO OOBEKTHI PEAKO COCTABISIOTCS U3
TpeyroyibHbIX yacTeil! [loBepXHOCTh cdepbl HE COCTaBI€HA W3 TPEYTroJbHBIX
JacTeil, OHa OTJIMYHO W30THyTa. HekoTopeie OOBEKTHI MOTYT OBITH TOYHO
CMOJICTTUPOBAHBl TPEYTOJbHBIMU YacTsIMH, nupamugamMu B (Gisa, Hampumep.
JIro60¥ 00BEKT, y KOTOPOTO €CTh YaCTh €r0 M30THYTHIX MOBEPXHOCTEH, HE MOXKET
OBITH TIPEACTABJICH TOYHO TPEYTONHHBIMHA YACTSMH, HO HE OTUYAWBACTCS, €CIIA MBI
BBIOEpEM TMPABUIIBHOE YHCIIO TPEYTOJIBHUKOB M CJelaeM TOrJla MpaBUIbHBIN
pasmep u (GopMy, TO MbI MOJYYUM TMOBEPXHOCTH, KOTOPBIE BBITJISAST CTOJIb K€
TJIAJJKUMH ¥ KPUBBIMU KaK a’poJAMHAMHUYEcKasi opMa BHICOKOMTPOU3BOAUTEIHHOTO

CIIOPTHBHOI'O aBTOMOOMIISL.

[Tpumep mupamubl, NPUBEACHHBIN BBILIE, HYX)AAJICS Obl B 6 TpEeyrojabHHUKAX,
yTOOBI MOJYYUTH (HOPMY, TOUHO MpaBUIIbLHYIO. Eciu
Obl ObUTM Kakue-muOO KpUBBIE MOBEPXHOCTH Ha
nupaMyje, TO Mbl CMOJEJIUpOBalM OBl  3TO,

YBCIIMYNUBAsA 4YUCJIO TPCYTIOJIbHUKOB, U CJICA0BATCIBbHO




IpU YMEHBIICHUH pa3Mepa KaKJIO0TO TPEYTOJIbHUKA TaK, YTOOBl OHU MOKPBHUIA TY

K€ CaMYIO I1oIab IOBCPXHOCTH.

UToObl IpeICTaBUTh, KaK YBEIMUEHUE YHCIIa TPEYTOJIbHUKOB MPUBOAUT JTyYllle
U Jydliue MOJENU s peanbHo Beu paccmartpuBaioT Cdepy. Mbl mMoxkeM
MOJyYUTh JOBOJIBHO XOPOIIO BBINISAALINE cephl, ecnu Mbl ucnoibdyeM 80
TPEYrOJbHUKOB, IOKPBIBAIOIIMX IOBEPXHOCTb, U c(eppl, KOTOpble OyAeT
HEBO3MOYKHO CKa3aTh KPOME peajbHOM BEIHU, €ClU Mbl OyaeM ucnolib3oBaTh 1280

TPEYTOJILHUKOB, YTOOBI TOKPHITH MIOBEPXHOCTb.

OaHu U3 TEpBbIX HABBIKOB, KOTOpPble Bbl [OMKHBI OyJeTe NOJYYHTb,
HAXOJATCSI B PEUICHUH, CKOJbKO BEPIIMH U IMOBEPXHOCTEH HEOOXOAMMO, YTOObBI
CMOJIETUPOBaTh O0BEKT. bosbllle BeplmMH M MoOBepxHOCTe, Bbl ucnonb3yere
Jy4llle BBINVIASIIEE MOJENb, HO BBl HcueprnaeTe mamsaTh Ha KOMIIBIOTEPE, U ITO
3aiiMeT OOJbIIEe BPEMEHU W JOJBIIEC MOTIHYTHh (WM PEHIEPUHT) H300paKeHUs,
ecnii Bbl TONBKO MNPOAOIKUTE A00aBIATH BEPIIMHBI, Kpas W MOBEPXHOCTH.
OOBIYHO BO3MOKHO JIOCTUTHYTH XOPOILIEro KOMIPOMHCCA 3a0JIF0 O TOTO, Kak

MalllMHa MoABOIUT Bac.

D10 - Xopomias MpaKTHUKa, Y4TOOBI CO37aTh MOJICIH, OCOOCHHO CIIOXKHBIC B
gacTsax. CoXpaHUTe KaXAYI0 YacTh B OTACIBHOM (paiijie U Korja BCe KOMIIOHEHTHI
OBbLTM CO3J]aHbl, OHU MOTYT OBITh OOBEJUHEHBI, YTOOBI ClIeNaTh €JUHCTBEHHYIO
Mozenb. (Iloutn Takas ke BEIlb MPOMCXOIUT Ha JII0OOK COBpeMeHHOM (hadpuke.)
Hanpumep Benocuren MoxeT ObITh CAeNaH, co3naBas ¢ppeim, mepeHue 1 3aHue

KoJieca, CeJIJI0, TOPMO3a, U T.J. KaK OT/ICJIbHBIC OUTHI.

Kak Tonbko y Hac ectb cOOpKa, Hallla MOJENb, UCIOIb3Ysl BEPIIUHY, Kpal U
JaTy TIOBEPXHOCTH CTPYKTYpPHpPYET OuY€Hb MpocTas Mpoueaypa, YTOObI
U3MEHUTBCS, KaK MOJENb OyJeT MOX0Xa, TOJBKO IepeMellas BepIIMHbI. Brl
MOTJIY, HallpuMep, IPEBPATUTH HAILy 30JI0TYIO PHIOKY B aKyjy, Jejas 3T0 0oJiblue
U MpU MEePEMEIICHUH BEPIIMH B TUIABHUKH TaK, YTOObI OHU OOJIbIlIe IOXOIMIN Ha

TAKOBBIC N3 aKYJIbI.



Ecau Bbl coxpaHuTe 4iCio BEPIIUH TEM K€ CaMbIM, HO U3BMEHUTE UX MO3ULINH,
To Bbl Oyzere B cocTosiHUM "mIpeBpaTUTh" MOJEIb TaK, YTOOBI 3TO U3MEHUIO OT
30JI0TOM pBIOKM B akyiy nepen Bamu odens rnaza. Bel mornu Obl uCHBITaTh
OO0JIbIIIe 3aTPYAHEHUN B U3BMEHEHHH 30JI0TON PHIOKH B CAMOJIET, HO 3TO MOTJIO BCE

elie ObITH ClIEIaHO.

PucoBanue nis Peanusma

Bb1 Mornm 661 JyMaTh, 9TO CO ciel(HUKAIIICH TPEyTroJIbHON MOIETH O0BEKTHI
MOSIBJISIFOTCS. - MBI JOCTHUTJIM Hamied 1enu. OHaKo, TTOCKOJIBKY MBI ONPEACITAITN
3TO, ATa MOJIEJh TOJBKO OMHUCHIBAaET reomeTpuio (dopma 00bEeKTa) Kak rodas
XOpoIasi MOJIC)Ib, MbI JIOJDKHBI HapHCOBATh IMOBEPXHOCTh, YTOOBI 3aCTaBUTh ITO

OBITh ITOXO0XUM Ha PEATIbHYIO BEILlb.

OKaSBIBaeTCSI, 4TO OTO HE SABJLACTCA CIMUIIKOM TPYIHBIM. Bb1 TONBKO JOJIDKHBI
JaTb HCCKOJIBKO AOIIOJTHHUTCIIBHBIX YHUCCIT AJIA K&)KI[Oﬁ IMOBCPXHOCTH, YTOOBI
CKa3aTb KOMIIBKOTCPY HBCT, HIIU KO3(1)(1)I/IIII/I€HT OTPAKCHHUA HWJINW HE3aBUCHUMO OT

TOro, 4t0 BBl ymaere, BaXKHO.

Tepmunbl, ncnoab3osanubie B SoftF/X Pro

3D Kypcop - UtoObl ObITh B COCTOSTHUM pabOTaTh B TPEX U3MEPEHUSX, JOJIKHO
ONpPEAECINTh TOYKY B MPOCTPAHCTBE, Tl€ Bamm HHCTPYMEHTHI AEHAlOT CBOKO
paboTy U NEWCTBUS, BCTYIAET B CUITY. JByMEpHBIII MOHUTOp - OJIHA Pa3MEPHOCTb,
KOpPOTKasi B JIOTIOJHEHUE K HOPMAJIbHOMY YKa3aTe0 MBI 00ecredeH, BTOPOM
"Kypcop". DTOT Kypcop MOKET OBITh TOMEIIECH KyJa yrogHo B 3D mpocTpaHcTBe,
neperackuBas 93TO (C yKa3aTeJleM MbIIIM) B OAWH, JIBa WJIM TPU U3 OKOH

npeacrasienuss WindowBox.

AKTHBHOe OKHO - OKHO Tipeiactasiienus WindowBox ¢ gokycom BBojma. I10
BBIJICJICHO, OyQy4d  OKpPYKEHHbIM  MNpsAMOYrosbHUKOM  (¢okyca. Korna

MYIJIBTUIIPCACTABIICHUC — BHIMMOC - HAXATHC KIIABHUIIH Tab, AKTHUBHUPYCTCA,



cienytoniee OokHO B Iukie. Illenkas Mplmbio B JI0OOM OKHE — aKTUBUPYET

MpCaACTaBJICHUC.

LenTpajbHas TOYKA - Y KaX10M Mozenu ectb TOYKa, KOTOpast UCIIOJIb3yEeTCs
B AHuMarope, yToObl "comepxkate" mMonens. Hampumep, eciam monens camosiera
clemyeT 3a IyTeM TOrJa TOYKa B MOJENH, KOTOpas HaXOAWUTCA TOYHO Ha IIyTH,

HGHTpaJIBHaSI TOYKA. )_—[J'IH CaMOJICTAa 3TO AOJIZKCH OBITH LHCHTP TAXKCCTHU.

Kanaa - YtoOs1 HanpaButh neiictBue OObEKTa BO BpeMs aHHMAIMHU TPeOyeT
MCIIOJIb30BaHUSI YETHIPEX KaHAJOB, OJIMH KaXKIbIH JUIsl KOCTIOMA, MepeMelieHus,
BpaileHusi, 1 macitaba. Kanan oxBareiBaeT MHOTO (peiiMoB U cBsizan KiroueBoi
kajap ¢ HuM. KiroueBoit kaap - gpeiiM, B KOTOPOM TOYHO OMPEEICHO JICUCTBHE
O06nbekra, y apyrux ¢peiMoB, 3all0JIHEHHBIX KaHAJIoM, ecTh jAeiicTBue OObeKTa,

OIpCACIICHHOTO HHTepHOHHHHCﬁ.

KuaroueBoii kaap - nociennuid gpeiiM B KaHasle, KaHaJl MO3TOMY - JHMANAa30H
bpeitmoB, rae nedictBue OOBEKTa OMPENEICHO OT JCTaNeH, OMpPENSICHHBIX B

KroueBom Kaape B KOHIC TOI'O KaHalla.

IMpomexxkyTok kaHaja - Kanamn oxBaTweiBaeT TeKymui (peiMm, eciu MepBbIit
¢bpeiim B KaHaie MEHBIIE YeM WIH paBeH TEKylleMy (peiMy U eclid MOCIeIHUM

(peiim B kKaHae OOJIBIIE YEM WUJIU PABEH TEKyIIEeMYy (peimy.

Koctiom - UtTo0bl OBITHh BUAUMBIM B aHUMaluu OOBEKT TOJDKEH HOCHUTH
kocTioM. Tunm OObeKkTa AUKTYyeT, Kakod KOCTIOM OOBEKT MOMXKET HOCHUTb, HO

OOBEKTHI MOI'yT UBMCHUTD CBOM KOCTIOM BO BpCMs aHUMAIIUU.

Texyuiuii dpeiim - hpeiiM B aHUMAIIH, KOTOpPast BBIBEICHA HAa KPaH B OKHAX

MMpCACTABJICHUA U B KOTOPOM BCTYIIAIOT B CHITY JTI00BIC N3MCHEHUS.

KpuBasn - Psg BepmuH, COCIMHEHHBIX BMECTE Kpasmu, He GopMUpys

noBepxHocTel. KpuBbie MOTYT OBITh OTKPBITBIMH MJTU 3aKPBITHI.

Kpaii - nuHelHbIA CErMEHT, COCIAMHSIONIMNA JBE BEPIIMHBI (MHOKECTBEHHOE

YKCJIO BEPIIMHBI).



[IoBepXHOCTBH - TpEYrojbHas IUIOLIAJb NOBEPXHOCTH COUYMHSIA TPEX Kpaes,

MPpUCOCAUHATOIINXCA TOYHO K TPCM BCPIIMHAM.

Vartax

Face

Edge
CaenoBanme 3a Toukoii - pacronoxeHue (ONpeACTICHHBIM B MOIYJIE

PaspaboTunka Moaenn) B MOJIENH, 32 KOTOPOM MOTYT CIIEZIOBATh APYyTrue OOBEKTHI.

[Tpumep: poTop XBOCTa BEPTOJIETa MOXKET OBITh MOJEIMPOBAH, JAejias MOJEIH
¢rozenska U poTopa, yCTaHOBKa (pro3esika cielyeT 3a TOYKOM B OocH poTopa
XBOCTa W 3aTe€M TOro, 4yToObl JlaBaTh KOMAaHJy pOTOpPY XBOCTa CIlieJJOBaTh 3a

brozernsKeM.

®peiim - Kak cragmgaptHeii  kuHeMatorpaduueckuid  (QuibM, KOTOPBIN
aHUMaIMs, pacTeT OT OOJBIIOTO KOJIMYeCTBAa (POTOCHUMKOB (M300pakeHus),
MOKa3aHHbIe B TeueHue npubiauszutrenbHo 1/24-oii cexynabl. Kaxkmoe u3 stmx

M300paKeHUN BBI3BIBAIOT (pEiMOM.

3akpacka mno wMerony I'ypo - amropurm peHaepuHra, KOTOPBIN
3aIITPUXOBBIBACT MOJEIM TJIAJKO, CMEIIUBASCh W TMPU PA3MbIBAHUU CMEKHBIX
MOBEPXHOCTEH BMecCTe. 3akpacka IO MeToay [ypo - METOJ pEeHJIEpUHra,

ucnosb3dyembii OpenGL TeneBoe IIpencrasnenue Kamepsi.

Kapra u3o0paxenuns - Kapra Mzo0paxkenus - mzobpaxenue B GIF wiu B
TGA, XOTOpbIii TOJPUCOBAH K TIOBEPXHOCTSIM B MOJCIH, YTOOBI J0OaBHTH

IIEPEBOJHBIE KAPTUHKHU WUJIN JPYTYIO IOBEPXHOCTHYIO JIE€TAIIb.

Ykazanue - UYtoObl BbIOpaTh OAHY OINPEACICHHYIO BEpLIMHY, KpaH,
MOBEPXHOCTh, WJIU OOBEKT, KOTOPBIM OyJeT BIMATh Ha pabory, momemias 3D
Kypcop psimom (B mpezenax ogHOro WiK ABYX mukceneit). Ecnu Gounbiiie ueM ojHa

BEpIINHA, Kpaid, MOBEPXHOCTb, WM OOBEKT OyayT 0003HAYEHBI B TEKYIIEM OKHE



npeacrasienuss WindowBox, To ogro camoe 6muskoe k 3D Kypcopy B apyrux

[IpocmoTpe OyAeT UCTOIb30BATHCS.

KuaroueBoii kaap - ¢peiim, B KOTOpoM HeKoTopas uHpopMalius orpeesieHa o
nevictBun OO0beKTa. ITO BCera MPOUCXOAUT B KOHIIE kaHama. [lelictBue OObekTa

B Ipyrux (pperiMax, 3aroTHEHHBIX KaHaJIOM, OIIPEAEIIEHO HHTEPIIOISALUEN.

Mopeab - OCHOBHOM MOAydb CTPYKTypbl. Mojenb cocTaBiieHa U3
MOBEPXHOCTEH, M KaK/Jas IMOBEPXHOCTh OrpaHUuYeHa Tpems Kpasamu. Pasmep,
NO3UIMS U OpHUEHTAIMs TOBEPXHOCTH OMNPEIEICHbl BEPIIMHAMHU, KOTOPbIE

OIpCACIIAIOT 3TO.

Moaudunupyromue kaaumm - Casur, iaBumu Ctrl u kmaBumm  Alt
UCIIOJIB3YIOTCS, YTOOBI U3BMEHUTH JIEUCTBUE UHCTPYMEHTOB Pa3zpaboTunka moenu.
Ecom onuH wiu apyrodl ynep:KMBaeTCs, MOCKOJIbKY HHCTPYMEHT HCHOJIb3YETCS

TOTJ1a, IEUCTBUE MHCTPYMEHTA U3MEHEHO HEKOTOPBIM CIIOCOOOM.

IIpeBpamenue - MopQUHT-1103BOJISIET OJAHOW MOJENIU TMOCTENEHHO MEHSTh

dbopmy Ha ApyTyIO.

Y3ea - Touka Ha TYTH WIM POOOTE, KOTOPHIM MOKHO YIPaBISATh.

[Ipencrapnsercss HEOOIBIINM KBAAPATOM Ha MYTH WA POOOTE.

O0beKT - TEpMUH, HUCIOJB30BaHHBIM s Kaxaoro directable siaemeHTa B
Annmarope. OOBEKTY AafOT KOCTIOM, KOCTIOM Tojpa3syMmeBaeTcsi THoM OOBeKTa,

U KOCTIOMBI MOTYT U3MEHUTHCS OT (hperima 1o pperima.

OOBEKT, ¢ Apyrod CTOPOHBI, SIBISETCS MOCTOSIHHBIM B TEUEHHE AHUMAIIUH.
Ecte 11 tumoB OOBekToB. CaMbIM BaXHBIM M3 KOTOPBIX sBisieTcs "Mojens".
OO6BexkT Mogenu ucCnoiab3yeT MojeIn OT MoAyJia Pa3paboTunka MOJenu Kak €ro

KOCTIOMBI. Moienu coxpaHeHsl B (aitnax ¢ pacmupenueM umenu. SCE.

Jlopo:kka 00beKTa - MOApPa3yMeBaeMblid MyTh, 32 KOTOPhIM OOBEKT Oyner
CJIEJIOBAaTh B TeUEHHUE 11eJI0M aHuManuu. J[opoxka TOJIbKO OyJeT BUANMA, €CIIU Y

O6bekTa OyJeT no KpaiiHel Mepe JBa HEMPEPhIBHBIX KaHala epeMeeHUs.



HcTovHMK - HICTOYHUK N0 YMOJYaHUIO - KoopauHatHble 3HaueHus (0, 0, 0).

IIyrs - KpuBas, koTopas KCHoJib30Bajia B aHUMATOPE B KayeCTBE I1a0JIOHOB
st O6wektoB [lytu (.PTH) u moxer ucnons3oBathesi B PazpaboTunke Mojenu B

KauecTBe MyTeH A1 DKCTPY3UH BIOJIb (QYHKIIUH.

3akpacka mno wMeronxy PoHra - anropuT™M PEHAEPUHTa, KOTOPBI
3aIITPUXOBBIBAECT MOJICNIU TIAJKO U TOYHO U300paxaeT MOBEPXHOCTH, TEKCTYPHI, U
oTpaxkarolue CBOWCTBa (Takue Kak specularity) W MOXET MOIETUPOBATH
3epkaibHble oTpakeHus. SoftF/X Pro ucnonwssyer Phong, mpencraBnsronuii mo

YMOJITYaHUIO, €CIIM TPACCUPOBKA Jiyuel He BkiItoueHa. CM. criaxkuBanue Phong.

CraaxuBanue Phong - 3Or1o mnpouenypa, kotopas IOMOTaeT YJIalIUTh

(haceTHOE MOSABIECHHE U3 KPUBBIX IOBEPXHOCTENW MOJEIIEH.

TpaccupoBka Jiydyel - CIOXHBIM METOJ PEHIAEPUHIa, KOTOPBIM TOYHO
MIPEICTABIISCT 3epKaIbHbIC 2PHEKTHI, TPO3PAYHOCTH, TEHHU, ¥ TIPEITOMIICHHE (M3THO
CBETa Yepe3 YeTKHEe MOBEPXHOCTH). TpaccHpoBKa Jydel - CaMblid peaTuCTUICCKUI

penaepunr, noctynubii B SoftF/X Pro, HO siBisieTcs Takyke caMoil TPyA0EMKOM.

Cocrosinne BbIOOpa - Kaxxas BepiIMHAa B MOJEJIN MOXKET ObITh B OJTHOM M3
Tpex cocTtosiHuii, BpiOpanHbix, HeBbiOpanHbix uinum CKpbIThIX. BbiOpaHHBIMU
BepimHamMu ynpasisioT ¢ UHctpymentamu u [eiictBusmu. Ha HeBbiOpaHHBIE
BepuinHbl HE BIMAIOT MHCTPYMEHTHI WIIM JEHUCTBUS, JNAXKE €CIA COEAUHEHHBIN C
BBIOpaHHBIMU BepIIMHAMHU. CKpBITbIE BEPIIMHBI HUKOI/IAa HE OTTATMBAIOTCS, HO

OCTAar0OTCsA 4aCThbIO MOJCJIN I1I0KA HC ITOKAa3aHO.

IIporpamMma mnocTrpoenusi TeHed - IIporpamMmma mnocTpoeHuss TeHEW -
QIrOpUTMHYECKasl TMpoIeaypa, KOTopas MOXET [00aBUTh MeEJKHE AeTalld K

MIOSIBJICHUIO ITIOBEPXHOCTEN B Mozenu. IIpumepsl - Jlec 1 MpaMopHbIe KOHLIBL.

Ckeser - Ckener u Hepapxus Mmen - ogHa U Ta ke Bemb. CKelneT B
JIOTIOJIHEHUE K OOJIETUCHUIO MEPAPXUUYECKOM CHUCTEMbl MMEHOBAaHMS NJisi Habopa

BEPIINH 00ecreynBaeT crnocod AeopMUpOBATH YACTH MOJIEIH.



Ckenernoe Coenumnenue - Ckener coctaBiieH oT MHorux CoeluHeHuH, y
kaxaoro CoelMHEHUs €CTh "JIMHHAS KOCTh'", CBSI3aHHAs C 3TUM U "y3en" B OJTHOM
koHile. Kaxaasi KocTh mpucoequHeHa K ogHoMy apyromy CoelMHEHUIO B, 3TO -

y3en unu "KopHeBoii y3en".

3epkasibHoe BbigesieHue - brieck momenupyeTcs TeMm, YTO M3BECTHO Kak
3epKajbHOE BbIIEICHHE. B OCHOBHOM, OoJjiee COJTHEYHOE TOBEPXHOCTh MCHBIICE
3epKajbHOE BBIIEIeHHE. Hampumep, y mracTMaccoBOro maTepuajia eCTh MEHee
COJTHEYHOE TOSBIICHHE Y€M OJIOBO, TAKMM O0pa3oM, y IUIACTMACCOBOM OYTHUIKU

6y,Z[€T OoJbIIICE 3CPKAJIBHOC BBIACIICHUC YCM KOHCCPBHAA OaHKa.

BepmuHa - otauyHas Touka B 3-D mpocTpaHCTBE, MPEACTABICHHOM XKEITOM

TOYKOM €CJIi BBIOpaHO WJIM (PUOJIETOBOM TOUKOM €CJIU HE BHIOPAHHBIN.

WindowBox - kyOuueckuii 00beM mpOCTPaHCTBA, KOTOPOE UCIOJIB30BAHO KaK
pabouas cpema IUIsl CO3/IaHUsl aHUMAIlUU YCTAaHOBKU U MOJETH. DTO MOXKET OBITh
MEePEMENICHO U M3MEHEHO B pa3Mepe Tak, 4TOOBI JIeTaal O MOJEIN MOTJIH OBITh
CO3JIaHbI, HE 3arPOMOXKIasi SKpaH Ka)XJI0H BEPIIUHOW W KpaeM B IIEJIOW MOJEIH B
oJIe 3peHus Bceraa. Tpu mpsSMOYTOIbHBIX OKHA MPEACTABICHUS - TPEICTABICHUS
B WindowBox, o0b1uHO OHU - Bun cBepXy, KOTOPBIA CMOTPUT BHU3, Buj cOoKy u

MMpEaACTaBJICHUC OT HCpCI[HCﬁ CTOPOHBI NJIN Ba,Z[HGP'I qacTH.

SoftF/X Pro Monyau
SoftF/X Pro BxoasT B cuctemy, IuMajioroBO€ OKHO MPEAOCTaBISAET JOCTYI K
OOBIYHO UCIOJIb3YEMbIM HaYaJlbHBIM TOYKaM. ECTh TpU OCHOBHBIX MOy,

Anumatop, Pazpabotuuk Moaenu, u CpeicTBO peHAECPUHTA.

Mopayns AHuMaTopa - TO, T[J€ aHUMAIUU TOATOTOBIEHbl, M OOBEKTHI
BBINOJIHSIIOT MEPE] KamMepou. AHHMMAalUWM PENETUPYIOTCA U IPEABAPUTEIIHHO
IIPOCMOTPEHBI B KapKace WM TEHEBOM PEXMME B IICEBIOpEalIbHOE BpeMs. pyrue
MOJIyJIM 3arpyK€Hbl OT AHUMATOpa MU OCTAIOTCS AKTUBHBIMH IIOKa SIBHO HE

3aKPBITO.



Pa3paboTunk MoJenu UCTOIb3yeTCs, 4TOOBI pa3padoTaTh U CO37aTh KOCTIOMBI
s OOBEKTOB, 9TO WCHONB3YeT CTaHAAapTHOE TpeyroibHoe (acetHoe 3D
npeacTaBiieHne ¢ paceTamu, IPUCOSTUHEHHBIMHU K ceTH BepiuH. Kak AHumMaTtop
MOJIB30BATENIO JAIOT TPU OKHA MPEACTABICHUS, B KOTOPBIX CO3/IaH Kapkac s

MOJIEIIH.

CpeacTBo peHaepuHra HCHoNb3yeTcss U AHumMatopoM u PazpaboTunkom
MO U OyAET MPOAOJKATh BBHIMOJHITHCA B (DOHOBOM pEXHUME, €ClU JIEUCTBUE

MPOJOJIKAETCA B APYTUX MOJYJISX.

Hpyrue  Buemnue  bubinoTekn  AOCTYNHBI,  KOTOpPbIE  J10OABIISIOT
(GYHKIIMOHAJIBHOCTh U €CIAM TOJXOSIINE CpEeACTBa pa3pabOTKU MPOTrpaMMBbl
JOCTYMHBI, BO3MOXKHO, CO3[aTh JONOJHUTENbHbIE OuOmmoTeku. IIporpammsr
MOCTPOCHUS TEHEH, MPOLIeCCOPbl N300pakeHus, U dPPEKThl aHUMAIHH - TIPUMEPHI

BHENIHUX OUOJIMOTEK.
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