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1. HasaHayeHne AOKyMeHTa

HacToawun goKyMeHT npegHasHayvyeH Ons nonyyvyeHus nogpobHon mHdopmauum o
BO3MOXHOCTSAX Moaynst 3D-Mod. B nokymeHTe coagepxatcsa obLume ceBegeHnst 0 Tpex-
MEPHOM MOAENNPOBAHNN, ONUCaHME NMMOPTa/3KCNOpPTa BEKTOPHbIX 06 bEKTOB, NOCTPO-
eHne n pegaktnposaHne 3D-06bEKTOB, UCMONb30BAHNE UCTOMHUKOB CBETA U Kamep,
NPUCBOEHME TEKCTYPbl 06beKkTaM, Takke paccMmoTpeHa pabota ¢ 3D-cueHoMn.

2. Moaynb 3D-Mod

Moaynb 3D-Mod npegHa3HaveH Ansa co3aaHnst TpeXMepHbIX OO bEKTOB NO BEKTOPHbBIM
oOGbeKkTaM C KnaccuumkaTtopom, a Takke ANS HaANOXEHUS TEKCTYP M NOCMeayoLero
3KCnopTa TpeXMepHbIX OOBLEKTOB B pasnuyHble hopmaThl JAHHbIX ANA AanbHenLWwero
MCNONb30BaHNS B CTOPOHHUX NPOrpamMMHbIX NMPOAYKTaXx.

TpexmepHbIM MOOesIuposaHUEM Ha3bIBaeTCSA NPOLECC CO31aHNsA TPEXMEPHOWN Moaeni
MECTHOCTMW.

TpexmepHasi MoOesib MeECMHOCMU NPeacTaBnsaeT co60N NOBEPXHOCTb, MOCTPOEHHYHO
C y4eTOM pernbeda MECTHOCTU, Ha KOTOPYH HaKnaablBaeTCsl N300paXkeHne BEKTOPHOM
NN PacTPOBOW KapTbl M PaCMOSIOXEHHbIE HA HEN TPEXMEPHbIE OOBEKTLI, COOTBETCTBY-
toLme obbeKkTam ABYyMEPHON KapThbl.

[nsa 3anycka moayns 3D-Mod BbINONHUTE OOQHO U3 Cneayowmnx AencTBUK:
+ BblGepuTte MNyck > Bce nporpammbl » PHOTOMOD 7 x64 » PHOTOMOD 3D-Mod;

« BbIGepute LIMP > 3D-Mod > 3anycTuTb nnmn HaxmuTe Ha kHorky [ ocHoBHOM naHeny
WHCTPYMEHTOB CUCTEMBI;

» Bblbepute 3D-Mod B KOHTEKCTHOM MeHI0 cnyxebHoro moaynsa System Monitor
(3Hayok £ B obnacTtn yBegomnennin Windows).

I'Ip|/| pa60Te B MoAyre BO3MOXHO BbIMOJTHUTb UMNOPT N3 cba|7|na BEKTOPHbIX 00bekToB
NI OTKPbITb cnon BEKTOPHbIX 00bekToB HenocpeacTtBeHHO N3 CUCTEMDbI.

YT06bI NOCTPOUTL TPEXMEPHYIO MOAENb MECTHOCTU BbIMOMNHUTE CrieayoLime OeNCTBUS:
1. 3arpysuTe BEKTOpHble 06BEKTHI OAHMM U3 CrieayoLmMX cnocoboB:

* OTKpPOWTE CrOW C BEKTOPHbIMU 06beKTaMm B OCHOBHOM OKHE CUCTEMbI M BblbepuTe
BekTopbl > OTKpbITb 3arpyxeHHble 06beKTbl B 3D-Mod. 3anyckaetcs moaynb
3D-Mod v oTkpbiBaeTcs okHO MapamMmeTpbl UMNOPTa U NOCTPOEHUSA.

* 9KCMOPTUPYUTE BeEKTOpPHble 06bekThl B (hann dgopmata ASCII-A (cm. pasgen
«JKCMopT BEKTOPHbIX O6HLEKTOBY» PYKOBOACTBA Nornb3oBatens «Bekropusaunsi»).
3anyctute moayns 3D-Mod.
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2. BbinonHuTte umnopt n noctpoeHme 3D-06bekToB 13 hanna gopmara ASCII-A.

3. Ortpepnaktupynte 3D-061HEKTOB.

4. Tlpuceonte TekcTypbl 3D-06bekTam.

5. CospanTte ocBeLLEHNE CLEHBI MPY MOMOLLM UCTOYHUKOB CBETA.

[1na NnOCTPOEHHON TPEXMEPHOM MOLENN MECTHOCTWU OOCTYMHbI CreayoLwue onepauum:
* akcnopT B popmarthbl *.dxf, *.txt, *.1x3, *.dae, *.3ds, *.shp;

* aHMMauus CLEHBbI;

* co3gaHue Bugeodann cueHbl B opmate AVI.
3. UHTepdenc n ero anemeHThl

3.1. UHTepcenc paboyero okHa

Monb3oBaTenbckmi MHTEpdenc obnactn npocmotpa moayns 3D-Mod cogepxuT cre-
ayoume anemMeHTbl nHTepdenca:

* MaHenb 3arofioBka Ansi OTobpaeHns UMEeHN 3arpy>xeHHoro canna;
* naHenb MeHo (A);

* naHenu uHctpymeHTos (B, C);

* naHernb UHCTPYMEHTOB CBONCTB 06bekToB (D);

* MPOEKUMNOHHbIN Ky6 (E);

* nokanbHas cuctema koopguHar (K);

» 3D-06bekThl (F);

* MaHenb MHCTPYMEHTOB BocnpouaseaeHus cueHbl (G);
* rnobanbHas cuctema koopauHat (H);

* nucT optocpoTonnaHa (L);

* orpaHuumnsatoLmmn ky6 reometpun (M);

* oTobpaxkaemas npoekuus (N).
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Puc. 1. Mogyne 3D-Mod
3.2. KpaTkoe onucaHne MeH0 MoAayns

OCHOBHOE MEHI0 Moayna coaoepXKMT NYHKTbl MEHKO O11A VIMI'IOpTa/SKCI'IOpTa 00BbEKTO

B,

pa6OTbI c obbekTamn, ynpaBneHua obnacTbto NPOCMOTpPa N COCTaBOM OTO6pa)KaeMbIX

06BEKTOB, a Takke AN HACTPOMKM pasnM4YHbIX NapaMeTpoB.

Tabnuua 1. OCHOBHOE MeEHI0 MOoayrs

MeHt0 Ha3HayeHune

BaTb OObLEKTHI

dann NO3BONSIET OTKPbITb, COXpaHUTb 3D-cueHy, mnop-
TMpoBaTb 06bekTbl B 3D-cLeHy nnbo akcnopTmpo-

MpaBka No3BOMSET BbIAENUTbL Pa3NUYHLIMK  criocobamm
00BLEKTBI CLEHBI, NPUCBOUTL TEKCTYPbI 3D-00bekTaM
Bup No3BOMSET yNpasnsATb oTobpaxeHnem 3D-cueHb!
O6BbeKTbI NO3BONSAET yNPaBnaTbh OTOOpaKeHUEM COAEPXKMMOTO
3D-cueHbl
Cnowu Nno3BoNSieT ynpasnsaTb cnosimMu 3D-cLeHbl
CnpaBka MO3BONSIET OTKPbITh HACTOSILLIEE PYKOBOACTBO
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3.3. MNaHenb MHCTPYMEHTOB

Tabnuua 2. KpaTkoe onncaHne OCHOBHOWM NaHenu MHCTPYMEHTOB

KHonku HasHauyeHue

= nossonsieT oTkpbITb 3D-cueHy 13 panna *. tx3

= No3BOSiET OTKPbLITL 3D-CLEHY U3 pecypcoB aKTUB-
Horo npodouns (*.json)

.= no3BonsieT nmnopTupoBaTe 06bekTb B 3D-cueHy
u3 cpannos *.txt, *.tx3, *.3ds, *.obj, *.gltf,
*.b3dm nnGo *.json

&) Nno3BonseT UMNopTupoBatb 06bekTbl B 3D-cLeHy
13 pecypcoB akTuBHoro npodpuns (*.json, *.b3dm)

NO3BONSET COXPaHUTb N3MeHeHus B 3D-cueHe

L No3BONSIET OTMEHUTL NOCNeAHee AencTene

ul

No3BONSIET MOBTOPUTb MOCNeAHEe OTMEHEHHOe
Jencreuve

3

Nno3BONSET nepemelats obnacte npocmotpa 3D-
CLIeHbl B MPOU3BOSIbHOM HanpasneHum

no3BonsieT nepemMellaTs obnactb npocmotpa 3D-
CUeHbl nepneHanKynapHO NiTOCKOCTU 3KpaHa

<

No3BosIAeT BpallaTb 06nacTb npocmoTpa 3D-cLeHbl

-

Mo3BoIsieT nepemellaTb obnactb npocmoTpa 3D-
CLEHbI, PY 3TOM UMUTUPYETCS HabrtoaeHNe CLEHBI
CO CbEMOYHOI Kamepbl

No3BONSET yBENNUNTL/YMEHbLUMTL MacLiTab obna-
CTV NpocmoTpa

No3BONseT yBENUUUTL MacwTtab onpegeneHHon
obnacTtu npocmoTpa 3D-cLeHbl BHYTPU NPAMOYTorb-
HMKa

MO3BONSIET OCYLLECTBUTb MNOMHOE OTobOpakeHue
Bcex oobekToB 3D-cLeHbl

no3BonsieT 0Tob6pasnTb 06NACTb TOMBKO C BblAENEH-
HbIMK 06bekTamu 3D-cueHbl

NO3BONSAET BKITHOYUTE PEXMUM NEPCNEKTUBbI, TO eCTb
nsobpaxxeHme TPEXMEepHOro npoCTpaHCcTBa Ha
OBYXMEPHOW MIIOCKOCTH

no3BondAeT OTO6p33I/ITb CEeTKYy

No3BONSET OTOOPAa3nTb MaCLUTAOHYHO NIMHENKY

noseonset otobpasnTb 3D-CLeHy B YeTbipex Buaax
npoeKLmn

NO3BONSAET BKMIOYUTb aHarMUMPUUECKUN PEXNM
cTepeousmMepeHnin

MO3BOJISIET BKITHOYMTb NOKAAPOBLIN PEXUM CTEPEO-
N3MepEHNN

& @ @9 H

MO3BOSISIET BKIMOUNUTD PEXUM N3MEPEHU
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KHonku Ha3HauyeHue
» No3BOMSET 3anyCcTUTb BocnpousseaeHne 3D-cueHbl
|| No3BONdeT BpeEMEHHO OCTaHOBUTL BOCMpou3Beae-
Hue 3D-cueHbl
Nno3BONSET NpepBaTb BocnpounsseaeHne 3D-cueHbl
LY MO3BOMSIET BKIIOYUTL PEXUM MPUBA3KM OOBHEKTOB

Aanda ogHoBpeMEHHOro nepemMeLleHna 0ObEKTOB

NO3BONAET BbIGpaTh 06bEKTHI B CNIUCKE AJ151 MPUBSA3-
K1 06BEKTOB M OJHOBPEMEHHOTO NepeMeLLEHNS UX
B MpoLecce BOCMPOU3BEeaeHNs CLIEHbI

NO3BONSET OTKMOUYUTE PEXUM NPUBA3KA ANSA Bbl-
OpaHHbIX 06beKTOB

NO3BONSET BblAENUTb 06BLEKTLI B 06nacTu NnpoOCMOT-
pa no nmeHm B Crnncke

Nno3BONIAET BblAENIUTb 3J1IeMEHTbl CLUEHbl, KOTOPble
He y4acTBoOBaJin B NOCTPOEHUN 00bekToB

NO3BONSET BblAENUTb Kak OOBEKT LIeNnnUKoM, Tak u
BCE 9/1EMEHTbI, KOTOpbIE y4acTBOBasn B NOCTpoe-
HUN OOBbEKTOB

MO3BOSSET BKIOYNTb PEXUM BblAeneHns 06beKToB
B oBnactu npocMoTpa

NO3BOJIAET BKITIOHUTb PEXNUM NnepemMelleHna Bbige-
NeHHbIX 0ObEKTOB B 06nacTtu npocMoTpa

S

NMO3BOSISIET BKMOYUTL PEXKUM BpaLLEHUS BblOENEH-
HbIX 0OBbEKTOB

)

NO3BOJIAET BKIMIOYUTb PEXNM MaCLIJTaGI/IpOBaHI/Iﬂ
BblOENEeHHbIX 00BHEKTOB

no3BondaeTr 0T06pa3MTb B obnactu npocMoTpa
paHHee CKpbITbie 0ObEKTbI MO MMEHM B CMIUCKE

@

no3BonsieT oTobpasnTb B 06nact npocmoTpa
TONMbKO BblAereHHble 0GbEKTbI

L

g,
g
E

no3eonseT otobpasnTb B 06nactu npocMmoTpa Bce
0ObeKTbI crios

No3BONAET CKpbITb N3 obnactu NPOCMOTpa TOJ1IbKO
BblaeneHHble OObEKThI

Ilﬁl

NO3BOJIAET CKPbITb N3 obnactn npocMoTpa 0ObeKTbI
No UMEHN B CINNCKE

NMO3BOMSIET BKITHOYUTBL/OTKIIOUNTL PEXNM OTOBpae-
HMS TOYEYHbIX OOBbEKTOB

NO3BOMSIET BKITHOYUTL/OTKIIOUYNTL PEXNM OTOBpae-
HWS1 KOHTYPOB BEPXHUX rpaHen 0ObeKToB

NO3BOSSAET BKIMIOYUTL/OTKITHOHUTL PEXUM OTODpake-
HUS NOCTPOEHUN

NMO3BOSISIET BKITHOYMUTBL/OTKIIOHMNTL PEXNM OTOBpake-
HUS CTaHAAPTHbIX OUBNNOTEYHBIX OOBLEKTOB
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KHonku Ha3HaueHune

L& NO3BOSISIET BKITHOYNTBL/OTKIIOHNTL PEXNM OTODpake-
HWs1 BCOMoraTenbHbIX 00beKToB (Hanpumep obb-
€KT-NyCTbILKa, UCTOYHMK CBETA)

L no3BonsieT 3anucatb M coxpaHuTe 3D-cueHy B
dopmaTte AVI

[} NO3BOJISIET BKIHOYMTL Nay3y npu 3anmcu 3D-cLeHbl

[ | No3BONISIET OCTAaHOBUTL 3anucb 3D-cLeHbl

(s no3BonsieT oTobpasnTbL B 06nacTu NpocMoTpa oCb
CUCTEMBI KOOpPAMHAT ANSA KaXgoro BblAENeHHOro
obbekTa

O no3eonseT 0TobpasnTb B 06nacT NpocMoTpa OgHy

OCb CUCTEMbI KOOpAMHAT And BblaeNeHHbIX obbek-
TOB

4. UMmnopTt/AKcnopT 06 bLEKTOB

4.1. MeHo «DPann»

Tabnuua 3. Kpatkoe onncanune meHo «dann»

lMyHKTbI MeHI0

HasHauyeHune

OTKpbITb

no3BorisieT oTKpbITb 3D-cueHy 13 darna *. tx3

OTKpLITL U3 pecypca

No3BONsEeT OTKPbITb 3D-CUEHY U3 pecypcoB akTuB-
Horo npodouns (*.json)

Mpeabigywme NO3BONSET OTKPbITb OAHY M3 NOCNEAHNX UCMOMb30-
BaHHbIX 3D-cLeH
CoxpaHuTb NO3BOIISIET COXPaHUTL OTKPbITY0 3D-CLieHy B dharine

*,tx3

CoxpaHuUTb Kak

NO3BOIISIET COXPaHUTb OTKPbITY0 3D-CLeHy B dharine
C ApYrMM UMEHeM 1 paclumpeHmem *, tx3

CoxpaHUTb N306paxeHne CLUEHbI

NMO3BONSIET COXPaHUTb n3obpaxeHne 3D-cueHbl B
¢dopmate BMP

Umnopr...

no3BonsieT nMmnopTupoBaTe 06bekTbl B 3D-cueHy
u3 dcannoe *.txt, *.tx3, *.3ds, *.dae, *.obj,
*.gltf, *.b3dm nnbo *.json

UmnopT u3 pecypca

Mo3BONSIET MMMNOPTUPOBaTh 06bekTbl B 3D-cLeHy
13 pecypcoB akTMBHOro npodgwuns (*.json, *.b3dm)

OKCNopT...

NO3BONSET 3KCNOPTMPOBATb 06bEKTbI N3 3D-CLEHbI
B Gpann *.dxf, *.txt, *.tx3, *.dae, *.3ds, *.shp,
* . o0bj, *.gltf, *.b3dm nnbo *.json

AKkcnopT BbIOPaHHbIX...

NO3BOJIAET 3KCNOPTMPOBATb TOJIbKO Bbl6paHHbIe
06bekThl U3 3D-cueHbl B dhann *. dxf, *. txt, *.tx3,
*.dae, *.3ds, *.shp, *.obj, *.gltf, *.b3dm nu6o
*,json
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lMyHKTbI MeHIo

HasHauyeHune

MakeTHas koHBepTauusa 3D-mogenen

MO3BONSIET OCYLUECTBUTb MaKeTHbI 3KCMopT W3
(haiinoB nnm pecypcos, NoaaepK1uBaemMblx Nporpam-
mow 3D-Mod (*.json, *.0bj) B eanHbIi pain gop-
mMaTta *.obj

HacTtpoiku NO3BOSSIET OTKPbITb OKHO HacTpouku
3akpbITb Nno3BonseT 3akpbiTb 3D-cLueHy
Bbixon No3BONSAET 3aKpblTb Moaynb 3D-Mod

4.2. AMnopT AaHHbIX

4.2.1. UmnopT aaHHbIX 3 PHOTOMOD

[Ons umnopTta BeKTOpHbIX 06bekToB M3 LUIGC PHOTOMOD BbinonHuTe cnegytome

JencTBus:

1. B cucreme PHOTOMOD oTKponTe Cnown ¢ BEKTOPHbIMU O6bekTaMn 1 Bbibepute
BekTopbl » OTKpbITb 3arpyxeHHble 06bekTbl B 3D-Mod. OTkpbiBaeTcs mogynb

3D-Mod v okHo UMnoprT.

%! MNapaMeTpbl MMNOPTA W NOCTPOEHKA x|

Dakn
“ CriDocuments and SettingsiDeviDeskiopifilel . txk

CHETEME KOOPAWHAT IHUETDDEHHE I PedepeHcHEl DXF dain I ¥poEEHs I

™ MenaTh MecTami B 1 ¥

[~ MepecHMTHIBATE CHETEMY KOOPAHHAT

~ McxoaHaA creTera KOOpAHHAT

I Cartesian Left (Left Cartesian reference system)

BriBpatt. .. | _I

| OPHEHTAWHA OCEH: NEBaA TROKKE, Fe0A. NPHEASKA! NOKANEHAA (YCNOEHAA) CHETEMA KOOPAMHAT

i~ BbIX0AHEA CHCTEME KOOpAHHAT

I Cartesian Left (Left Cartesian reference system)

9

| OPMEHTEWLKA OCEH! NEBaA TPOMKa, re0d. NPHEAZKA! NOKANEHAA (YCNOEHSA) CHETEMA KOOPAMHAT

QK | OTHEHA

Puc. 2. MapameTpbl nmnopTta cucTeMbl KoopanHaT

2. [onumoHanbHO] YToBbl UISMEHNTL CUCTEMY KOOPAMHAT, yCTaHoBUTE donaxxok MeHATb

mMectamu Xu Y.

é Ecnu He ycTaHoBneH dnaxok MeHaTb mectamu X u Y, TO UCXOAHbIE Ja@HHbIE UMMOPTU-
pyloTCA B NpaBoOn CUCTEME KoopauHar. MiIHaye — B NeBOn CUCTEME KOOpOUHAT.

10
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3. [onumoHnanbHO] [Nnsa onpeneneHnsa ctaHgapTHbIX NapaMeTPoB YCTaHOBUTE PiaXok
MNMepecunTbiBaTb CUCTEMY KOOPAUHAT.

4. TllepenaunTe Ha 3aknagky NMocTtpoeHune. [Ins noctpoeHns 3D-06bEKTOB N0 ymonya-
HWIO YCTaHOBIEH hrnaxok BbinonHutb 3D noctpoeHue. Hade nponcxoamt nmnopT
2D-06beKToB.

c [ns KoppekTHoro noctpoeHus 3D-00bEKTOB yCTaHOBUTE crneaylowmne dpnaxki: Ucnonb-

30BaTb 00beKTbl 6e3 Ha3HavyeHuA, Co3gaBaTb O0GBLEKTbl U3 3aMKHYTbIX JIMHUNA U
BknroyaTb TOUMKM B NOCTPOEHMUS.

% MapaMeTpbl MMOOPTA M MOCTPOEHKA x|

bakin
“ CiDocurments and Settings)DeyiDeskiopifilel . xk

CHETEMA KoopAkHaT —[DCTROEHHE |Pe¢epEHCHb|ﬁ D¥F charin I ¥pOBEHE I

v BrinonemTe, S0 NocTpoeHke;

¥ OftbeamHATE BNH3KHME BEPLIHHE] I 0,001000000047497 ﬂ

[~ MeperpriEatowmeca BepWHHE] I j

I7 Mcnone306aTE 00 bekTel BE3 HasHaYEHMA
IV Coz4aBaTE DO LEKTE M3 SAMKHYTEIX MIMHHIA
I- BknH4aTE TOHKH B NOCTRPOEHHA

v ofipafiaTeieaTe no cnoaM
PezyneTaT

V¥ Kpeiwa [ CTeHs W OcHoBawme
[ Cetka

6] 4 CTHEHA

Puc. 3. MapameTpbl nmnopta 2D 06bekToB

% MapameTpbl 3D-NOCTPOEHNS 3aBUCAT HE TOMBKO OT HAaCTPOEK, 3adaHHbIX B 3aknazgke lMo-
CTpO€eHue, HO 1 OT pexxnma NoCTPOEHNss caMux BEKTOPHbIX 06bekToB B LIOGC PHOTOMOD
(B 4aCTHOCTM — TOMOMOrMYECKON CBA3AHHOCTW 3NIEMEHTOB CITOXHbIX 0OHLEKTOB — CM.

pa3gen «Co3gaHue Kpbll» pyKOBOACTBA norb3oBatens «Bekrtopusauus»).

5. [Ons o6beanHeHWs BEepLUUH, PacCTOsSIHUE MeXAy KOTOPbIMU MeHbLUe 3adaHHOM
BEMMYMHbI NO YMOMYaHMIO YCTaHOBMNEH oriaxok O6beaNHATL 6rU3Kne BepLUMUHbI.

6. [onuuoHanbHO] MNpu MMNopTe BEPLUUH C OAMHAKOBbIMKU KoopauHaTamu (X,Y) ycTa-
HoBuTe hnaxok MepekpbiBarowmecsa BepLUMHbI 1 BbibepuTe B CNNCKE BapuaHT
NCMNOSib30BaHNA KOOPAUHAT.

11
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10.

1.
12.

[ns ncnonb3oBaHusa B 3D-noctpoeHun obbekToB 6€3 aTpmbyToB MO YMOMYaHUIO
yCTaHoBneHbl hnaxkn Mcnonb3oBaTb 06bLEKTLI 6€3 HasHavyeHuA n Co3pgaBaThb
006 BbEKTbl U3 3aMKHYTbIX NIMHUN.

[onunoHanbHo] Ona ucnonb3oBaHus B 3D-noctpoeHun Touyek 6e3 aTpubyToB
ycTaHoBuTe doriaxok BKnroyaTb TOYKM B NOCTPOEHMUS.

[ns 06paboTkn BEKTOPHbLIX O6BEKTOB OTAENBHO MO KaXX40MY CIOK MO YMOMYaHUIo
yCcTaHoBneH gnaxok O6pabaTbiBaTb NO CNOSIM.

[nsa yckopeHus npouecca 3D-nocTpoerHus, a Takke Ans KOppekTHom paboTkl CO CrosiMm
HaCTOATENbHO PEKOMEHOYETCH yCTaHaBnmBaTh raxok O6pabaTbiBaTb MO CIIOAM.

[ns 3D-nocTpoeHus Kpbiw 30aHUN, CTEH, @ Takke OCHOBaHWUM 30aHUK B pasgene
Pe3ynbraT no ymonyaHuio yctaHoBreHbl pnaxku Kpbiwa, CteHbl 1 OcHoBaHue.

[onumonanbHO] Ana npeobpasoBaHusa obbekTa B CETKY yCTaHOBUTE dhnaxok CeTka.

[onumoHanbHo] Ana Toro 4Tobbl ncnonb3oBate PedepeHcHbIn DXF cann gna
TOYEYHbIX BEKTOPHbIX 06BLEKTOB, NepengmTe Ha COOTBETCTBYHOLLYIO 3aknaaky. Ha-
XMUTE Ha KHOMKY L= n Bbibepute cann ¢ pacwumperHnem * . tx3:

# MNapaMeTpbl MMNOPTa M NOCTPOEHKA x|
darn
“ CihFilesi12,kxt

CHMETEMA KOOpAHHAT I MocTpoenke  PedepeHcHe DEF dakn | ¥poEEHE I

| C:\Files\78, dxf

' MpHeAsKka No Koy

. [MPHEASKa NO HMEHK KOAS

(04 | OTMEHS

Puc. 4. MapameTpbl nmnopTa pedepeHcHoro darna

12
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Bbibepute atpmnbyTbl, NpUBSI3aHHbIE K 3anucu Knaccudukatopa, no3songowme
COOTHECTM TOYEeYHble 06beKTbI 1 3D-00bEKTLI B pedhepecHoM dhanne:

* [onumoHanbHO] MpuBA3Ka MO KoAYy — MO3BOMHAET COMOCTaBMATb TOYEYHblEe
00BbEKTbI C MX ONMcaHMem B pedhepeHCcHOM doanne no Koay obbekTa;

* [onuuoHaneHo] NMpuBA3Ka No UMeHU Koaa — NO3BOSMSAET CONOCTAaBNATb TOYEYHbIE
00BbEKTBI C MX ONMcaHMeM B pedhepeHCHOM doanne no MMeHn koga obbekTa.

13. MNepenagnte Ha 3aknagky YpoBeHb W BbINOSTHUTE O4HO U3 CneayrLwwmx 4eNCTBUN:

» B none MocTosiHHaA BbICOTa 3aanTe ypPoOBEHb BbICOTbl — HWXKHASA rpaHuua
noctpoeHnsi 3D-06bEKTOB;

* Ha)XMWUTE Ha KHOMKY = 1 BbIbepuTe hann matpuubl BbICOT, KOTOPbIV onpegensier
HWKHIOKO rpaHnLy noctpoeHus 3D-o6bekToB.

0- MapameTpsl MMNOPTa M NOCTPOEHWA I&

Daiin

ChUsers\guld\Desktop'adf b
CucTena KoopauHaT | MocTpoeHne | Pedepenchen DXF daiin | ¥poeeHe

Mogene peneeda npu NoCTRoEHKK

@ MNocTtoAHHaA Beicota 0.0 =

) MaTpuua BeicoT @

oK ] I OTrieHa

Puc. 5. NapameTpbl ypOBHS BbICOTbI CrOS

14. Haxxmnte OK ans 3aBepLieHns umnopra.

& Mocne nMnopTa B MOAYIb LIBET TOYEK aHAIIoOrM4yeH UBeTy Clod B CUCTEME.

13
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4.2.2. UmnopTt u3 ASCII-A u 3D-nocTtpoeHue

B moagyne npegycmoTpeHa BO3MOXHOCTb MMMOPTa BEKTOPHbIX 06LEKTOB U3 hopmaTa
ASCII-A. B dbopmate ASCII-A cogepxutcs tHopmaums 0 KoopanHaTax BEPLUNH BEK-
TOPHbIX OOBLEKTOB, @ Takke MHMOpPMaUUA O Tune obbekTa, HOMEpEe Crosi, UMEHUN U

3Ha4YeHun aTpubyToB.

dannbl aToro opmara umetot paclumperune *.txt. B otnuune ot popmarta ASCII, B
dopmate ASCII-A onucaHne obbekTa JONOMHEHO HayarnbHbIMW CTPOKaMM, KOTOpbIe
ONUCbLIBAIOT TUN 1 aTpmbyTbl OObEKTA.

Mpumep channa oopmarta ASCII-A:

L 101 1 13 4
OBJECT NAME= X [I
OBJECT COLOR=3
OBJECT SYMBOL= X
OBJECT SIZE=5.5
545566.505,473671.
545715.103,473656.
545782.001,473567.
545860.428,473463.
545847.506,473339.
545795.032,473249.
545517.126,473365.

545269.605,473463.

*

lMepBasi cTpoka onucaHnsa o6bekTa MMEET CreayLLYI0 CTPYKTYPY:

817,77.
072,78.
393,78.
139,77.
305,77.
288,76.
500, 76.

426,75.

850
310
156
974
380
795
318
869

Tun, kop, cnou, N1, N2, roe:

* Tun — cumBon, onpegensarLwmn TMn obbekTa:

o L — nonunuHumn

TpexmepHoe moaennpoBaHue
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0 P — TouKM;

o C — NOnWroHs.bl.

« Kog — kon obbekTa;

+ Cnoun — Homep cnos;

* N1 — obLiee KONM4YecTBO CTPOK, KOTOPbIe 3aHMMAaET onMcaHne AaHHOro obbekTa B

danne;

» N2 — KOnM4YecTBO CTPOK, KOTOPbIE 3aHUMAaET onMcaHne aTpubyTOB AaHHOTO OObEKTa

B (pavne.

[anee cneayloT CTPOKM onucaHMeM atpubyToB, KOTOPbIE MMEIOT CrieayoLwmi Bua;

Ma=3HaueHne

3aTtem crnegyroT CTPOKK C KoopaMHaTaMu BepLlunH obbekTa. MNocnegoBaTenbHOCTL 3a-

nucen pasgeneHa CUMBOOM *.

[na nmnopta BekTOpHbIX 06bekToB M3 copmarta ASCII-A BbinonHUTe cnegyowime

JencTBus:

1. Bbibepute ®ann>» Umnopt. OTKpbiBaeTcsa okHo NapameTpbl UMNOpPTa U NOCTPO-

eHusA Ha 3aknagke Cucrtema KoopAuHaT.

¥ MNapaMeTpbl MMAOPTA W NOCTPOEHKA x|

Dain
“ CriDacuments and SettingsiDeviDeskiopifilel.txk

CHETEMS KOOPAWHAT II'Iou:TpOEHHe I PetepeHcHER DEF halin I YpoEEHE I
[~ MenATh MecTamn E n ¥

I_ nBDBC‘-{HTbIBaTb CHCTEMY KOOpAHHAT

[~ MICx0AHSA CHETEME KOOPAHHAT

I Cartesian Left (Left Cartesian reference system) BriGpate. .. | J

| OPMEHTEWLKA OCEH! NEBaA TPOMKa, re0d. NPHEAZKA! NOKANEHAA (YCNOEHSA) CHETEMA KOOPAMHAT

i~ BeIX0AH3A CHCTEMA KOO AMHAT

I Cartesian Left (Left Cartesian reference system) BblﬁpaTbI J

| OpHEHTEUHA OCeH: NeBaA TROMKa, recs. NPHEAZKa! NOKANEHAA (YENOBHEA) CHETEME KOOPAMHAT

el | CITMEHS

Puc. 6. MNapameTpbl nMnopTta cuctembl KoopauHaT

15
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2.

[onumoHanbHOo] YTOObI UIBMEHNTL CUCTEMY KOOPAMHAT, yCTaHoBUTE hnaxkok MeHATb
mectamm Xn Y.

@ Ecnu He ycTaHoBneH dnaxok MeHaTb mectamu X u Y, TO UCXOOHbIE AaHHbIE UMMNOPTU-
pylOTCSl B NPaBOW cCUCTEME KoopauHaTt. MIHaye — B fieBOW cUCTEME KOOPAMHAT.

[onumoHanbHO] [Insa onpeaeneHna ctaHgapTHbIX MapaMeTPOB YCTaHOBUTE (PaXok
MNMepecunTbiBaTb CUCTEMY KOOPAUHAT.

Mepengute Ha 3aknaaky NoctpoeHnue. [1na noctpoeHns 3D-06bekToB No ymonya-
HWIO YCTaHOBIEH hrnaxok BbinonHutb 3D noctpoeHue. Hade nponcxoamt nmnopT
2D-06beKTOB.

c [lns KoppekTHoro noctpoeHns 3D-00bEKTOB yCTaHOBUTE crneaylowme dpnaxki: Ucnonb-

30BaTb 00bEKTbl 6e3 Ha3HavyeHuA, Co3gaBaTb OOGBLEKTbl U3 3aMKHYTbIX JIMHUNA U
BknroyaTb TOUMKM B NOCTPOEHMUS.

% MapaMeTpbl MMOOPTA M MOCTPOEHKA x|

bakin
“ CiDocurments and Settings)DeyiDeskiopifilel . xk

CHETEMA KoopAkHaT —[DCTROEHHE |Pe¢epEHCHb|ﬁ D¥F charin I ¥pOBEHE I

v BrinonemTe, S0 NocTpoeHke;

¥ OftbeamHATE BNH3KHME BEPLIHHE] I 0,001000000047497 ﬂ

[~ MeperpriEatowmeca BepWHHE] I j

I7 Mcnone306aTE 00 bekTel BE3 HasHaYEHMA
IV Coz4aBaTE DO LEKTE M3 SAMKHYTEIX MIMHHIA
I- BknH4aTE TOHKH B NOCTRPOEHHA

v ofipafiaTeieaTe no cnoaM
PezyneTaT

V¥ Kpeiwa [ CTeHs W OcHoBawme

[~ CeTka

6] 4 CTHEHA

Puc. 7. MapameTpbl nmnopta 2D 06bekToB

5. [ns o6beanHeHWs BEPLUUH, PacCTOsSIHUE MeXAy KOTOPbIMU MeEHbLUe 3adaHHOM

BEMMYMHbI NO YMOMYaHMIo yCTaHOBMNEH (ornaxok O6beaNHATL 6rM3Kne BepLUUHbI.

[onumoHankbHo] Mpy MMNopTe BEPLUNH C oaNHAKOBbLIMK KoopanHatamu (X,Y) ycTa-
HoBuTe hnaxok MNepekpbiBarowmecs BepLUMHbI 1 BbibepuTe B CNNCKe BapuaHT
NCMOSib30BaHNA KOOpAUHAT.

16
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10.

1.
12.

[ns ncnonb3oBaHusa B 3D-noctpoeHun obbekToB 6€3 aTpmbyToB MO YMOMYaHUIO
yCTaHoBneHbl hnaxkn Mcnonb3oBaTb 06bLEKTLI 6€3 HasHavyeHuA n Co3pgaBaThb
006 BbEKTbl U3 3aMKHYTbIX NIMHUN.

[onunoHanbHo] Ona ucnonb3oBaHus B 3D-noctpoeHun Touyek 6e3 aTpubyToB
ycTaHoBuTe doriaxok BKnroyaTb TOYKM B NOCTPOEHMUS.

[ns 06paboTkn BEKTOPHbLIX O6BEKTOB OTAENBHO MO KaXX40MY CIOK MO YMOMYaHUIo
yCcTaHoBneH gnaxok O6pabaTbiBaTb NO CNOSIM.

[nsa yckopeHus npouecca 3D-nocTpoerHus, a Takke Ans KOppekTHom paboTkl CO CrosiMm
HaCTOATENbHO PEKOMEHOYETCH yCTaHaBnmBaTh raxok O6pabaTbiBaTb MO CIIOAM.

[ns 3D-nocTpoeHus Kpbiw 30aHUN, CTEH, @ Takke OCHOBaHWUM 30aHUK B pasgene
Pe3ynbraT no ymonyaHuio yctaHoBreHbl pnaxku Kpbiwa, CteHbl 1 OcHoBaHue.

[onumonanbHO] Ana npeobpasoBaHusa obbekTa B CETKY yCTaHOBUTE dhnaxok CeTka.

[onumoHanbHo] Ana Toro 4Tobbl ncnonb3oBate PedepeHcHbIn DXF cann gna
TOYEYHbIX BEKTOPHbIX 06BLEKTOB, NepengmTe Ha COOTBETCTBYHOLLYIO 3aknaaky. Ha-
XMUTE Ha KHOMKY L= n Bbibepute cann ¢ pacwumperHnem * . tx3:

# MNapaMeTpbl MMNOPTa M NOCTPOEHKA x|
darn
“ CihFilesi12,kxt

CHMETEMA KOOpAHHAT I MocTpoenke  PedepeHcHe DEF dakn | ¥poEEHE I

| C:\Files\78, dxf

' MpHeAsKka No Koy

. [MPHEASKa NO HMEHK KOAS

(04 | OTMEHS

Puc. 8. lNMapameTpbl nmnopTa pedepeHcHoro darna

17
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Bbibepute atpmnbyTbl, NpUBSI3aHHbIE K 3anucu Knaccudukatopa, no3songowme
COOTHECTM TOYEeYHble 06beKTbI 1 3D-00bEKTLI B pedhepecHoM dhanne:

* [onumoHanbHO] MpuBA3Ka MO KoAYy — MO3BOMHAET COMOCTaBMATb TOYEYHblEe
00BbEKTbI C MX ONMcaHMem B pedhepeHCcHOM doanne no Koay obbekTa;

* [onuuoHaneHo] NMpuBA3Ka No UMeHU Koaa — NO3BOSMSAET CONOCTAaBNATb TOYEYHbIE
00BbEKTBI C MX ONMcaHMeM B pedhepeHCHOM doanne no MMeHn koga obbekTa.

13. MNepenagnte Ha 3aknagky YpoBeHb W BbINOSTHUTE O4HO U3 CneayrLwwmx 4eNCTBUN:

» B none MocTosiHHaA BbICOTa 3aanTe ypPoOBEHb BbICOTbl — HWXKHASA rpaHuua
noctpoeHnsi 3D-06bEKTOB;

* Ha)XMWUTE Ha KHOMKY = 1 BbIbepuTe hann matpuubl BbICOT, KOTOPbIV onpegensier
HWKHIOKO rpaHnLy noctpoeHus 3D-o6bekToB.

0- MapameTpsl MMNOPTa M NOCTPOEHWA I&

Daiin

ChUsers\guld\Desktop'adf b
CucTena KoopauHaT | MocTpoeHne | Pedepenchen DXF daiin | ¥poeeHe

Mogene peneeda npu NoCTRoEHKK

@ MNocTtoAHHaA Beicota 0.0 =

) MaTpuua BeicoT @

oK ] I OTrieHa

Puc. 9. NapameTpbl ypOBHS BbICOTbI CrOS

14. Haxxmnte OK ans 3aBepLieHns umnopra.

& Mocne nMnopTa B MOAYIb LIBET TOYEK aHAIIoOrM4yeH UBeTy Clod B CUCTEME.

18
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4.2.3. Umnopt n3 ASCII3D, COLLADA, OBJ, GLTF, B3DM u JSON

B moayne npeagycmoTpeHa BO3MOXHOCTbL MMmnopTta 3D-cueHbl n3 gopmatos ASCII3D,
COLLADA, OBJ, GLTF, B3DM n JSON:

[Ons nvnopta 3D-cueHbl n3 popmarta ASCII3D Beibepute ®ann » Umnopt. OTKpbI-
BaeTcst okHo UmnopT. B cnucke Tun cannos Boibepnte ASCII3D (*.tx3), wenykom
MbILLK BbIbepUTE hain n HaXXMuTE Ha KHOMNKY OTKPbITh;

[Ons vmnopta 3D-cueHbl 3 dopmata COLLADA Bbibepute @ann > Umnopt. OTKpbI-
BaeTcsa okHo MUmnoprT. B cnvcke Tun dpannos Boibepute COLLADA (*.dae), wenykom
MbILLK BbIbEpUTE han n HaXXMUTE Ha KHONKY OTKPbITh;

[Ons nmnopta 3D-cueHbl 3 dopmata OBJ Bbibepute Pann » Umnopt. OTKpbiBaeTCA
okHo UmnopTt. B cnucke Tun c¢pannos Boibepnte OBJ (*.0bj), wenykom mbilum Bbi-
GepuTte dann n HaxXMmnTe Ha KHOMKY OTKPbITb;

Ons nmnopta 3D-cueHbl n3 gopmarta GLTF Bbibepute ®ann » Umnopt. OTKpbIBa-
eTcsa okHo MmnopT. B cnucke Tun cpannos Bbibepute GLTF (*.gltf), wenykom mbiwm
BblbepuTe hann n HaxxmuTe Ha KHonky OTKPbITb;

[Ons nvnopta 3D-cueHbl n3 popmara B3DM Bbibepute ®ann » Umnopt. OTKpbIBa-
etca okHo UmnopT. B cnucke Tun cannos Boibepnte B3DM (*.b3dm), wenykom
MbILLM BblbepuTe dhann n HaXXMUTE Ha KHOMKY OTKPbITh;

[Ons nmnopta 3D-cueHbl 3 oopmata JSON Boibepute Pann » Umnopt. OTKpbIBa-
eTtca okHo UmnopT. B cnucke Tun cphannos BLIGepuTe Multilevel model (*.json),
LLIENYKOM MbILIK BblIGepuTe han u HaXXMUTE Ha KHONKY OTKPbIThb.

4.2.4. UmnopT n3 3DS

B moayne npegycmoTpeHa BO3MOXHOCTb mmnopTta 3D-cueHbl n3 gopmara 3DS. B
dopmate 3DS coagepkaTtca gaHHbIe O CETKe, aTpmbyTbl OOBHEKTOB, AaHHbIE 06 aHMMaunn
TpexmMepHbIX 00bEKTOB U Apyroe. Pannbl 3Toro hopmata MMeLOT paclumperme * ., 3ds.

[Ons nmnopta 3D-cueHbl n3 popmata 3DS BbINONHUTE cnegyowmne 4ENCTBUS:

1.

Bbibepute ®ann » Umnopt. OTkpbiBaeTcst okHo Mmnopt. B cnucke Tun dpannos
BblibepuTe 3DS (*.3ds), wenykom mbiwn BbibepuTe ann u HaXXMUTE Ha KHOMKY
OTKpbITL. OTKpbIBaeTcs okHO UmnopT 3DS.
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* Punopt 305 ﬂ

MapameTpel HMAopTa 305

V¥ 1epapimA ofberTos

¥ LienTp reoqeTpim

lIMNopT | OTHEHA |

Puc. 10. MapameTpbl nmnopta ua copmarta 3DS

2. [onumoHanbHO] YTobbI MNOPTUPOBATL rPaH OBGBLEKTOB C rPynnamMu CriaxusaHus,
ycTtaHoBuTe donaxok Fpynnbl crnaxuBaHus (nogpobHee o rpynnax criaxvBaHus
CM. pasgern 6.5.6).

3. [na umnopTa cBA3EN, YCTAHOBIMEHHbIX MeXay 00bekTaMu CLEHbl MO YMOMYaHWUIo
ycTaHoBreH cnaxok Mepapxma o6bLEKTOB.

4. [Ona vumnopta koopauHat ueHTpa 3D-cueHbl N0 yMONYaHu YCTaHOBMEH (PraXokK
LleHTp reomeTpun.

5. HaxmunTte Ha kHornky UMnopT ong 3aBepLueHnst uMnopra.
4.2.5. AmnopTt 13 3D-TIN

B cucteme npegycmMoTpeHa BO3MOXHOCTb CO3[aHUs TEKCTYpUpoBaHHbIX 3D noBepxHO-
cten TIN (cm. pasgen «CosgaHue TekcTypupoBaHHbIX 3D nosepxHocTen TIN» pykoBoa-
cTBa nonb3osartens «Co3gaHne undpoBon Moaenn penbeda).

BbixogHon copmat TekcTypupoBaHHbIXx 3D nosepxHocTen TIN — *.json. Tannol
(dbparmeHThl) 3D-TIN (Cc pacwmnpeHnem *.b3dm) coxpaHstoTca B OTAENbHOM KaTtanore
(c nmeHem BbIxogHoro 3D-TIN), B nanke, BbIbpaHHOW ANsi coxpaHeHus BbixogHoro 3D-
TIN, B pecypcax akTMBHOro npocpunsi.

B moayne 3D-Mod npeaycmoTpeHa Bo3aMoxXHOCTb uMmnopTa 3D-TIN n3 pecypcoB akTme-
HOro npocuns.

Onsa nmnopta 3D-TIN 13 pecypcoB aktnsHoro npocuns Bolbepute ®ann » AmnopT
U3 pecypca M HaxmuTe Ha kHornky ## ocHOBHOI naHenn MHCTPYMEHTOB.

B cnuncke Tun cphannos Boibepute ®annbl 3D-Mod, wenykom mbiwm BoibepuTe hamn
C pacwmpeHmnem *.json n HXMUTE Ha KHOMKY OTKPbITb.

Ons umnopta pparmeHTta 3D-TIN 13 pecypcoB akTUBHOro npocuns suibepute dann >
MMnopT 13 pecypca unm HaxxmuTe Ha kHonky ## ocHOBHOI NaHenm MHCTPYMEHTOB.
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B cnucke Tun dpannos Bbibepute ®annbl 3D-Mod, Lwenykom mbiwiv Bbibepute camn
¢ paclwmpeHuem *. b3dm (otgenbHoM katanore ¢ uMeHeMm BbixogHoro 3D-TIN) n HaxmuTe
Ha KHONKY OTKpPbITb.

4.3. AKCNOPT AaHHbIX
B cucteme npegycmoTpeHa BO3MOXHOCTb 3KCNopTa AaHHbIX B criegyowmne popmMaThl:

* DXF — oOMeHHbI cdopmaTr ¢ pacwmpeHveM *.dxf, koTopbii ucnonb3yetcs B
AutoCAD;

* ASCII-A — 0OMeHHbIN TEKCTOBLIN dopMaT ¢ paclumpeHmeM * . txt, koTopbii nogaep-
XnBaetca 60MbLINM KONNMYECTBOM NpOrpaMmM pasHom crneumanmsaumm;

ﬁ 3KCI'IOpT B AaHHbIN cbopmaT npeagycMoTpeH TOJbKO A5d TOYEK, NONUANHNIA U NONIUTOHOB (CM.
PyKOBOACTBO NoJib30OBaTeNA «BeKTOpVI3aLIMﬂ»).

* ASCII3D — o6MeHHbIN chopmaT C paclumpeHnem * ., tx3;

* COLLADA — 06MmeHHbIN hopMaT ¢ paclumpeHneM * . dae, KOTopbI nogaepXnBaeTcs
BonbLUMM KONMYECTBOM NporpamMm pasHoM cneunanunsaumm,;

+ 3DS — dopmar c paclumpermem *.3ds, oamH n3 ncnonbayowmxcsa B Autodesk 3ds
Max (paHee 3D Studio MAX);

* Shape — 00MeHHbIi hopmaT ¢ paclmpeHnem *.shp, KOTOpbIA MCMONb3yeTcs B
ArcINFO;

+ ®opmartbl Cesium (*.obj, *.gltf, *.b3dmun *.json).

[nsa akcnopTa AaHHbIX, Hanpumep, B dopmat *.dxf (*.tx3, *.shp, *.obj, *.gltf,
*.b3dm, *.json) Beibepute ®ann > AkcnopT. OTKpbIBAETCS OKHO AKCNOpT. Buibepute
nanky ans pasmelleHus gparna B pannosoun cucteme Windows. Beegute nma canna
B none Uma cdanna. B cnncke Boinagatowem cnucke Tun danna Boibepute HyXHOe
pacwmpeHne. Haxxmute Ha kKHonky CoxpaHUTb A58 3aBepLUEHNS 3KCnopTa.

% Mpu akcnopte B chopmatbl Cesium (*.obj, *.gltf, *.b3dm n *. json) npegycmoTpeHa Bo3mMOXx-
HOCTb M3MEHEHNS CUCTEMbI KOOPAMHAT 0OBLEKTOB.

% Mpw akcnopTe 06bekTa, NpeacTaBnsoLLero U3 cebst NOBEPXHOCTb, B hopmar *. json, B cucteme
npeaycmMoTpeHa BO3MOXHOCTb AOMONHUTENbHOW HACTPOKM NapaMeTpoB, OTBEYaoLWMX 33 BU-
3yanbHoe oTobpaXkeHWe 9KCMOPTMPOBAaHHbLIX AaHHbIX B pasnuyHbIX Nporpammax, npegHasHa-
YeHHbIX ANs NpocMoTpa U pedakTupoBaHus 3D-06beKTOoB.

UTo6bl 3KCNOPTUPOBATb TOMbKO BblAENeHHble 00bEKTLI, BbibepuTe ®ann > AkcnopTt
BblOpaHHbIX. B cnucke Tun cpanna Bbibepnte Heobxoammbii hopmat. Hactponte
napamMeTpbl U HAXXMUTE Ha KHOMKY CoXpaHUTb 4115 3aBepLUeHUs dKcnopTa.
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4.3.1. Akcnopt AaHHbIX B COLLADA

B cucteme npegycMmoTpeHa BO3MOXHOCTb 3KCnopTa AaHHbiX B popmat COLLADA.
dopmat COLLADA npeacrtasnsieT cobort 0bMeHHbI doopMaT ¢ paclumpeHnem * . dae,
pa3paboTaHHbI Ana obmeHa mexay 3D nporpammamu.

[ns akcnopta gaHHbix B popmaTt COLLADA BbinonHUTE cneayrowme AeNCTBus:
1. Bbibepute ®ann » dkcnopT. OTKPbIBAETCA OKHO DKCMOPT;
2. BblbepuTe nanky ans pasmelleHns gparina *.dae B gannoson cucteme Windows;

3. Haxmute Ha kHonky CoxpaHuTb. OTKpbiBaeTcs OkHO MapameTpbl 3KCNOpTa;

rﬁ- MNapameTpel 3kcnopTa @1

Chdijoutidjiproject\ TINZ D' Model3D.dae

CoBMECTUMOCTE
@ 3D5Max () SketchUp
JKCNOPT TEKCTYR
[V Konupogats
B oTgenbHbIA KaTanor

[ Coxpanate nonwklii nyTe

@ MokaneHaa cucTEMa KOOpANHAT

:

z 0.0 =

-

I TnoBaneHan cucTema KoopgUHAT

Cucrema KOopAUHET

,:LEF.E[JTCEE npagan ':,'J,EY.EI’JTCBE Npagan NoKaneHaA CACTEME KOOPAWMHAET)

(a5}

OpHEHTELI,HFI oCe: npaean T[‘JCﬁI’.E_. recd. NpWeEAIKa: NoKanbHaA ':';-"E.-'ICBHEHl CHCTEME KOOpANHAT

HEPECHIITETI: CHCTEMY KOOPAWHAT

Cucrema KOopAUHET

,:LEF.E[JTCEE npagan ':,'J,EY.EI’JTCBE Npagan NoKaneHaA CACTEME KOOPAWMHAET)

(a5}

OplIEHTELI,IIH ocek: npaean T[‘JCﬁI".E_. recd. NpKWeAIKa: NoKanbHaA ':';-"C.-'ICBHEFH CHCTEME KOOpAUHAT

ok || Omena

Puc. 11. MapameTpbl akcnopta B popmat COLLADA

4. B pasgene CoBMecTUMOCTb yCTaHOBUTE OAMH N3 cneayrlwmnx BapuaHToB Mpo-
rramMmm gnsa cCoBMeCTUMOCTU:
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* 3DS Max — cnyxuT ansa pa3paboTku CLEH, KOTopble cogepXaT TPeXMEpHbIe
reoMeTpuyeckne mogenu, OCTynHble A5 aHUMUPOBAHUS;

» SketchUp — cnyxuT ana mogennpoBaHsi OTHOCUTENBHO NPOCTbIX TPEXMEPHbIX
00BbEKTOB — CTPOEHUI, Mebenu, nHTepbepa.

5. B pasgene 9kcnopT TEKCTYpP MO YMOMYaHWUIO yCTaHOBIEHbI naxok KonupoBaTtb
1 B oToenbHbIW KaTanor 4151 COXpaHeHUs B OTAENbHON nanke TeKCTyp 06beKToB.

* [onuuoHanbHO] Mpu yctaHoBneHHoM napameTtpe 3DS Max pekomeHayetcs
yCTaHOBUTb onaxxok CoxpaHATb NOMHbLIM NYTb 45151 KOPPEKTHON paboThbl B
AaHHOW nporpamMme.

6. Bbibepute cuctemy KkoopamHaT 3KCNOPTUPYEMbIX OOBHEKTOB;
* [onumoHanbHOo] JlokanbHasa cuctemMa KoopauHar;

o [onumoHarnbHO] HacTponTe JONONHUTENBbHbBIE NapaMeTPbl MPOCMOTPAa 3KCMop-
TUPYEMbIX OAHHbIX.

Mporpamma PHOTOMOD 3D-Mod no3sonset pabotaTtb ¢ o6bekTamu, co3naH-
HbIMK, B TOM ymncne, B UIGC PHOTOMOD. UdC PHOTOMOD wncnonb3yeT npu
06paboTKe AaHHbIX rmobanbHble cucTeMbl KoopamHaT (cM. pasgen «Cucrtembl
KoopauHaT» pykoBoacTBa nonb3oBatens «CosgaHue npoekTtay). CoorseT-
CTBEHHO, 3Ha4YeHns KoopanHaT 0ObEKTOB, KOTOPbIE BbiNM AKCMNOPTUPOBaHbI U3
U®C PHOTOMOD wn wMmnopTMpOBaHbl ANd MpocMoTpa B NporpaMmme
PHOTOMOD 3D-Mod, moryT 6biTb AOCTAaTOYHO BENUKMW.

Mpn panbHenwem akcnopte AaHHbIX 3 PHOTOMOD 3D-Mod, ana npocmotpa
B CTOPOHHEM nporpaMMHoM obecneyeHunn, Bonblune 3HaYeHUs KoopauHaT
06beKkTOB MOryT nNpeacTaBnATb M3 cebsa onpegeneHHoe HeyaobCTBo (B 3aBU-
CMMOCTU OT 0COBeHHOCTEN paboTbl KOHKPETHOW Nporpammsbl). Hanpumep, npu
nepBoHavanbHou 3arpy3ke 3D-cLeHbl, B cTOpoHHeM 10O, Takne o6bekTbl MOryT
okasaTbCsi BHe obriactu, oTobpakeHHOM Ha 3KpaHe, B CUIy CBOEro 3Ha4YNTENb-
HOro yaaneHusi OT Hayara fioKaribHON CUCTEMbI KOOPAVHAT.

O6meHHbIn popmaT COLLADA (*.dae) no3sonsieT 3anucatb MHOpMaLMIO O
cMmeLleHumn ueHTpa obnactm npocmoTpa 3D-cueHsl, no ocam X, Y n Z. [laHHas
NHpOpMaLMA MOXET BbITb CYUTaHa HEKOMOPLIMU NPOrpaMmmamMm, Npyu UMNopTe
AaHHbIX 13 popmaTta COLLADA. [Ins Toro 4tobbl 0T06pasnTh HYXXHble AaHHbIE,
B nongx X, Y n Z okHa NapameTpbl 3KcnopTa, BbINOMHUTE crieaylowme aen-
CTBUSI HEMOCPEOCTBEHHO r1eped Ha4yanoMm BbINOSIHEHUS SKCnopTa:

1. Bbibepute ®aun » Hactponku. OTkpbiBaeTcst okHO HacTponku (cm. no-
ApobHee B pasgene 11);
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2.

B 3aknagke CueHa okHa Hactpowku, B pasgene LleHTp, HaxXmuTe Ha
kHonKy Bcex, ans toro 4ytobbl ycTaHOBUTL LEHTP 3D-CueHbl B TOuKe,
LEeHTpanbHOM OTHOCUTENBbHO Bcex 00bekToB 3D-cueHbl. MapameTpsbl
cmeleHus ueHTpa 3D-cueHbl No TpeM 0CcaAM KoopauHaT oTobpakatoTca B
nonsx, B NpaBon YacTu okHa HacTpouku;

Haxmute OK, anst Toro 4tobbl 3aKkpbiTb OKHO HacTporku n nepengnte K
3KCMNOPTY OAHHbIX.

Mpu oTkpbITUM OKHa MapameTpbl IKCNopTa, NapamMeTpbl CMELLEHUN LieHTpa
obnactu npocmoTpa 3D-cueHbl, 3agaHHbIe B OkHe HacTpouku, 6yayT otobpa-
XeHbl B nonax X, Y n Z. [1na Toro 4tobbl COPOCUTL AaHHbIE NapameTpbl —
HaXXMUTE Ha COOTBETCTBYIOLLYIO KHOMKY. [na Toro 4tobbl BOCCTaHOBUTb
AaHHble, 3arpyXeHHble Ha MOMEHT OTKpbITMS OkHa MapameTpbl 3kcnopTa,
HaXXMUTE Ha COOTBETCTBYIOLLLYHO KHOTKY.

* [onunoHanbHO] MNobanbHas cuctema KoopauHar (CM. pasgen «Cuctembl Ko-
opauvHaT» pykoBoAacTBa nonb3oBaTtens « CosgaHue npoekTtay);

o [onumoHaneHOo] [Ina nepecyeTa aKCNOPTUPYEMbIX AAaHHbIX U3 O4HOW CUCTEMbI
KoopAuHaT B APYrylo BbINOMHUTE creayowmne AencTBUS:

1.

2.

YctaHoBute donaxok Nepecuntatb cUCTEMY KOOpAUHAT.

[onumoHanbHO] HaxkmuTe Ha kHonky BbiOpaThb..., YToObl 3aaaTh M3Havanb-
HYIO CUCTEMY KOOpAUHAT MoAernu, B criyyae HeobxoanMoCTw.

Cuctema KoopauHaT 3agaeTcst O4HUM M3 CreayoLmnx cnocobos:

m U3 B[] — 13 mexayHapoaHom 1 poccuimnckon 6as gaHHbIX CUCTEM KOOP-
AnHart (cMm. «basbl JaHHbIX cUCTEM KOOPAMHAT» B PYKOBOACTBE MOSb30-
BaTensa «CoagaHue npoektar);

ﬁ MyHkTbl MeHto U3 B — UTM, T'CK-2011, CK-42 n CK-95 npegHasHa4eHbl
Ans BbiCTporo AocTyna K COOTBETCTBYHLLUMM CUCTEMaM KOOPAMHAT, MUHYS
obLyme cnucku MexxgyHapogHON 1 poccuMnckon 6a3 AaHHbIX.

ﬁ MyHkT MeHio MCK k WGS84 nosBonsieT OTKpbITb CMMCOK ANist Bbibopa 13
MECTHbIX CUCTEM KoOopAMHaT NpUMEHsIEMbIX Ha TeppuTopumn Poccuinckon
depepauuum.

m U3 panna — nossonseT BbiGpaTh cUCTEMY KOoopAUHAT 13 dannos *. X -
ref-system, pasameLleHHbIX 8HE pecypcoB Npodunsi;

m U3 pecypca — n3 cpainos *.x-ref-system, pasmelleHHbIX B pecypcax
aKTMBHOro Npocuns, Hanpumep, Ans Boibopa CUCTEMbI KOOPAUHAT U3
ApYyroro npoekta akTMBHOIo Npocuns;
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m U3 GeoCalculator — 13 6a3bl gaHHbIX Nnporpammbl GeoCalculator (cm.
pasgen «Cuctembl koopanHaT» pyKOBOACTBA norib3oBatens «Mporpam-
ma GeoCalculator7»).

@ Mporpamma GeoCalculator No3BoONSIET pefakTUpoBaTh CYLLECTBYIOLLUE CU-

CTeMbl KOOPAMHAT, co3aaBaTh HoBble CK, a Tak e MMNopTUpOBaTh U 3KCNOp-

TUPOBATb CUCTEMbI KOOPAMHAT (CM. PYKOBOACTBO MNornb3oBatens «[porpamma
GeoCalculatory).

% Takxke npegycmorpeHa BO3MOXHOCTb Bbl60pa CUCTEMbI KOOpAUHAT U3 CrNnCKa
nocnegHunx Ncnosib3oBaHHbIX CUCTEM KOOpAMHAT.

Mpu BbIGOpPE cncTembl KoopanHaT U3 6a3 AaHHbIX OTKpbIBaeTcs okHO Basa
CUCTEM KoopAMHAT CO CMIUCKOM CUCTEM KoopauHar. [ns 6bicTporo nomcka
CUCTEMbI KOOPAUHAT B CNNCKE BBEOUTE YAaCTUYHO U NONTHOCTBIO Ha3BaHWe
cucTeMbl koopguHat B norne lNMoumck.

o
Moncte [ *®
we [ Haseare [ moenarre Ifl
1 Cartesian Left Left Cartesian reference system
2 Cartesian Right Local right Cartesian reference system
3 Local Curved Left Local left Cartesian reference system which takes inko account Earth corwature
4 Local Curved Right Lacal right Cartesian reference system which takes inta account Earth curvature
3 Abidjan 1987 | UTH zone 29N Cote D'Iwaire (Ivory Caast) west of 6 deg West. [GN Paris EPSG Supersedes Locodia 65 / UTM 23N (EPSG cade 242).
6 Abidjan 1987 | UTH zone 30M Cote D'lvaire (Ivary Coast) east of & deg West. IGH Paris EPSG Supersedes Locodio 65 [ LTM 30N (EPSG code 240).
7 Abidjan 1987 Cote D'Ivaire (Ivory Coast). [GN Paris EPSG Supersedes Locodjo 1967 (EPSG code 4142).
& Adindan | UTH zane 37H Ethiopia - west of 42 deqrees East, Sudan - west of 42 degrees East, EPSG
9 Adindan § UTH zone 36N Ethiopia - sast of 42 degrees East, Sudan - east of 42 degrees East, EPSG
10 Adindan Ethiopia; Sudan EPSG
11 Afgooye | UTM zone 38N Somalia - west of 48 degrees East. EPSG
12 Afgooye { UTM zone 394 Somalia - east of 48 degrees East, EPSG
13 Afgooye Somalia EPSG
14 Agadez Higer EPSG
15 AGDES [ AMG z0ne 48 Australia - 102deg East to 108deg East. EPSG
16 AGDER [ AMG zone 49 Australia - 108deg East to 114deqg East, EPSG LI

Puc. 12. OkHo BbiGOpa cuctembl koopauHaT 13 6asbl

[onumoHanbHo] YTobbl BLIGpaTh reouna, HaxmuTe Ha kHonky . Boibepute
OOWH 13 BUOOB UCMNOSb30BaHNA reonaa:

m be3 reounaa;
m EGM 96.

@ Takke cyLLeCcTByeT BO3MOXHOCTb MCMonb3oBaHus reonga EGM2008. MHcTpyk-
L0 MO YCTaHOBKE CM. B PYKOBOACTBE Nonb3oBaTtens «MHCTpyKuus no ycrta-
HoBke reonga EGM2008«. NMocne ycTtaHOBKM reoma oTobpaxkaeTcs B CrIMCKE.

3. YKkaxute cuctemy KOOpAMHAT B KOTOpYK Heobxoammo npeobpasoBatb
AaHHble. [INs 3TOro BbINONHUTE AENCTBUS ONUCAHHbBIE BbILLE UMW HAXXMUTE
Ha KHOMNKy dkcnopT B Cesium ansi Toro 4tobbl 3a4aTb COOTBETCTBYHOLLYHO
BbIXOOHYIO CUCTEMY KOOPAMHAT.

Insa Bepcun CESIUM 1.38 cuctema KoopamHaT anist SKkCrnopTa He COOTBETCTBYET
reoueHTpu4eckon. B Hen coBepLueH noBopoT Ha -90 rpagycoB Bokpyr ocu X. B
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Bepcun CESIUM 1.70 cuctemMa KoopAMHaAT COOTBETCTBYET KiacCUYeCKoW reo-
ueHTpuyeckon CK ¢ annunconaom n opmneHTtupoBkorn WGS84.

7. HaxmuTte Ha KHOMKy DKCNOPT 45 3aBEpLUEHNS SKCnopTa.
4.3.2. 3kcnopT AaHHbIX B 3DS

B cucteme npegycmoTpeHa BO3MOXHOCTb 3KCnopTa AaHHbIX B popmat 3DS. B gopmate
3DS cogepxartcsa gaHHble O ceTke, aTpubyThbl 0O6BLEKTOB, AaHHbIE 00 aHMMaUUKN Tpex-
MepHbIX 00beKkTOB 1 Apyroe. Painbl 3Toro opmarta umMerT paclumpenune * . 3ds.

[ns akcnopTa gaHHbIX B bopmat 3DS BbINONHUTE cnegyowme enNCTBuUS:
1. Bbibepute ®ann > dkcnopT. OTKPbIBAETCA OKHO DKCMOPT.
2. BbibepuTe nanky ansa pasmelleHus canna B pavnoson cucteme Windows.

3. Haxmute Ha kHornky CoxpaHuTb. OTKpbiBaeTcst OKHO dkcnopT 3DS.

# IkcnopT 3DS ﬂ

MapamMeTpel

¥ CoxpanaTe ueHTp ofiterTos
v CoxpanATe HepapxHio 0B BEKTOR

V¥ CoxpanaTte maTeprans

SKCNOpT | OTHEHA |

Puc. 13. MapameTpbl 3kcnopta B hopmat 3DS

4. [nsa coxpaHeHnna B hann oopmara 3DS koopamHaT ueHTpa 3D-cueHbl, kKoopanHat
LeHTpoB 3D-06LEKTOB, CBA3EN Mexay 0ObekTaMu, TEKCTYP OOBbEKTOB NO YMOMYaHUIO
yCTaHoBreHbl onaxkn CoxpaHATb LeHTp reomeTpumn, CoxpaHATb LIeHTP 00b-
ekToB, CoxpaHATb nepapxmio o6bLekToB, CoxpaHATb MaTepuanbl.

5. HaxmuTe Ha KHOMKy QKCMNOPT 4115 3aBepLUEHNSA IKCnopTa.
4.3.3. kcnopt noBepxHocTten B JSON

OkcnopT AaHHbIX B hopMaT *. json ocyLiecTBnsieTcs cTaHaapTHbIM cnocoboM, Takum
xe obpasoMm, kak n B popmatbl *.dxf, *.1x3, *.shp, *.obj, *.gltf n *.b3dm. Mpn akc-
nopte B popmatbl Cesium (*.obj, *.gltf, *.b3dm n *.json) Tak xxe npegycmoTpeHa
BO3MOXHOCTb U3MEHEHUSI CUCTEMbI KOOPAMHAT OOBLEKTOB.
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OpHako, npu akcnopTe ob6bekTa, NpeacTaBnaLwero n3 cebsi noBepxHoOCTb, B opmar
*.json, B cucteMe npeagycMoTpeHa BO3MOXHOCTb AOMOMHUTENBHOW HACTPOWKN napa-
METpOB, OTBEYaloLLMX 3a BuU3yanbHOEe OTOOpakeHMe 3KCMOPTMPOBAHHbLIX AAHHbLIX B
pasnnyHom 1O, npeagHasHa4eHHOM Ansa NnpocMoTpa v pegakTnposaHmsa 3D-06beKToB.

[na akcnopta oGbeKkTa, NpeacTaBnsaoLLEro U3 cebs NoBEepXHOCTb, B dpopmar *.json
BbIMOMNHUTE crneaylollee:

1. BbINONHUTE OOHO M3 ABYX ONMUCAHHbIX HWXEe OENCTBUN:

* [onuuoHanbHO] B cnyyae ecnu B 3D-cueHe OTKPLIT 0gMH 0OBLEKT, NpeacTaBnsio-
Lnin n3 cebst NoBepXxHOCTb, Bbibepnte dann » AKCNOPT;

* [onuuoHanbHO] B crnydae ecnu B 3D-cLieHe OTKPbITO HECKOIbKO OOBHLEKTOB, Bblae-
nute obbekT, nNpeacTaBnslWUNn M3 cebss NOBepXHOCTb M Bbibepute dawun >
OKCNOPT BbIOPaHHbIX.

2. OTKpblBaeTcs OKHO KecnopT. BeibepuTe TN channa — Multilevel model (*.json),
BBEOMTE Ha3BaHue hanna sKkcnopTa u BblibepuTe nanky Ans pasMmeLleHna danna
B cpbannoson cucteme Windows;

3. Haxmute Ha kHonky CoxpaHuTb. OTKpbiBaeTcs OkHO MapameTpbl akcnopTa:
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rlﬁ MapameTpbl 3kcNopTa &Jw

Chdijouth\djiproject2\ TIN2DWModel3D2,json

leHepauna Boparopos

(") bes Bopatopos () HDBka @ Boparop
leHepauna Hopmaned

(") bes Hopmaned () Flat @ Smooth
[V] ¥myuLenHan TpuaHrynagna

CoxpaHATe TEKCTY Y

Pasmep Taiina 128

@ MNokansHan cUCTEME KOOpAMHAT

x 00 CBpocuTe

40k

4

BoccraHoeuTs

z 00 =

(7) CnoBansHan CMCTEME KOOPANHAT

Jkcnopr B Cesiurmn
CHcTema KoopanHaT

Jexaproea npaean (JekapToea npasan NokansHan CHCTEMA KOODAWHAT) BriBpats...

OﬁHEHTﬂLl,HFl oCEd: ngpaean TﬁCﬁKﬂ_. recd. NpHEA3KE: NoKaneHaA l:}"lZ."ICEHEH] CHCTEME KOOPAWHAET

rlEpEC‘-IHTETI: CHCTEMY KOOPDANHAET
Cucrema KOOpAnHET

Jexaptoea npaean ([exapToBa Npasan NoKanbHaA CMCTEME KOORAMHAT) Bribpath...

OﬁHEHTﬂLI,HFl ocCel: npaeadn TﬁCﬁKﬂ_. recs, NpUBEA3KE: NoKankHIA l:}"lZ."ICEHEH] CHCTEMA KOOPANHAET

| ok || Ormena

Puc. 14. MapameTpbl 3kcnopTa nosepHocTn B oopmat JSON

OO6bekT, coxpaHeHHbIN B hopmarte *. json, npeacTtasnsieT u3 cebs moaerns, pa3ou-
TYI0 Ha Talnbl U, B4OH6aBOK, MMEIOLLLYIO HECKOIbKO YPOBHEN AeTanu3aunn. [laHHble,
nveroLme NogobHy CTPYKTYPY, 3a4acTylo UMEKT onpeaerneHHble 0COBeHHOCTH
OoTOBpaxXeHUs!, 3aMeTHbIE NPY X MPOCMOTPE B Cneumanu3vpoBaHHOM NPOrpaMMHOM
obecnevyeHnmn, npegHasHadeHHoM ans pabotel ¢ 3D-mogenamu.
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Hanpumep, He NCKMNoYeHO BO3HUKHOBEHWE CUTYaLuK, Koraa, Nnpy maclutabmpoBa-
HUK, B paMkax 3D-cueHbl MOryT GbITb OTOBpaXkeHbl Talnbl C pa3HbIMU YPOBHSAMU
aetanunsauun. B nogoGHbIX crnyyasx, rpaHuLbl Mexay Takumu Tannamm MoryT ObiTb
AOCTaTO4YHO XOPOLLO 3aMEeTHbI U BNUATb Ha 0bLlee Ka4yecTBO BM3yanbHOro otobpa-
XeHusa moaenu.

Cnenyet OTMETUTb, YTO Ka4eCTBO OTODpaXeHUst OaHHbIX 3aBUCUT OT MHOXeCTBa
akTOpOB, Kak OT 0COBEHHOCTEN 3KCMOPTMPOBAHHOM Mogenu (M napameTpoB ee
3KcropTa) Tak 1 OT UCMOMb3yeMOro A51s ee NPOCMOoTpa NporpaMmMHOro obecneyeHus
(a Takke Tekywmx HacTpoek gaHHoro [10).

[ns onTMMM3aumm Ka4ecTBa BU3yanbHOro oTobpaxeHnst MHOroypoBHEBOW MoAeNu
NOBEPXHOCTM, pa3buTon Ha Talnbl, 3a4acTyto UCNOMb3yeTcs T.H. reHepauua 6op-
AIOPOB — T. €. NOCTPOEHMEe obnacTen Ha rpaHuLax Tannos, 06ecnevymBaroLLmMX NxX
KOppeKTHoe oTobpaxkeHne Npu BU3yanusauum BCcei MOaenMu.

B cucteme npegycmoTpeHbl crnegyowmne BO3MOXHOCTM NOCTPOEHUS TaNIOB:
* [onuuoHanbHO] NOCTPOEHUA Tannos 6e3 6opAPOB.;

* [onuuoHanbHO] NOCTPOEHUS TanmoB, UMEKLLMX boparp — T. . baKTUYeckm
HEeCKOMbKO BbICTYNaLWMX 3a NpUCyLLne UM rpaHuLbl, obecneynsas TeM cambiM
HebomnbLIOEe NepekpbITUe C COCEeAHUMU Tansramu (aHanorMyHo MNepekpbITUD
CHVMMKOB B MapLUpyTe a3podoTOCHLEMKN);

Puc. 15. Tann 6e3 6opatopa (cnesa) u Tan ¢ bopatopom (cnpasa)

* [onuuoHanbHO] NocTpoeHusa Tanmnoe ¢ Goparpom Tvna bka — «boparp»
CTpOUTCA MO rpaHuLamM Tanna, B BUae BEPTUKANbHOW «CTEHbI», HanpaBneHHOMN
BHU3.
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e
SIS
=

AN
T
S=

Puc. 16. Tann 6e3 6opatopa (crnesa) v Tamn ¢ «tobko» (cnpasa)

5. [onumoHanbHO] B cnyyae ecnu akcnopTupyemasi NOBepXHOCTb OMUCLIBAET CUNBHO
pacyneHeHHbIN penbed), CyLeCcTBYET BEPOSTHOCTb CHKEHUS KayecTBa BU3yanu-
3auuMmn y4acTKOB MogenNu, rae rpaHvua Tanna npoxoauT no obnacty co 3HaYnTenb-
HbIM nepenagom BbICOT. [1pu akcnopTe NogobHbIX 06beKTOB B chopmat *.json,
pPEKOMEHOYETCH YCTAaHOBUTL ONaXKoK yryylleHHas TPUaHrynsuma.

Se

.
e

Puc. 17. 3D-mogenb, pa3buTtas Ha Talnbl, C rpaHuLen Tanna, NPOXoAsiLLEl No y4acTKy C CUMBbHO
pacyneHeHHbIM penbedom (B LieHTpe)

6. [Npu npocmoTtpe 3D-moaenu B cneuynanmMampoBaHHOM NPorpaMmMHOM obecnevyeHmm
(B 3aBMCUMOCTHM OT 0ocobeHHocTen KoHKkpeTHoro MNO) moxeT BbiTb NpegycMoTpeHa
BO3MOXHOCTb B3aumoaenctaums 3D-moaenn ¢ UICTOMHUKaMu cBeTa.

[na obecneyeHns KOPPEKTHOrO B3aUMOLENCTBMA MOLENN C UCTOMHUKaAMKU CBETa
MOXET ObITb BbINOMIHEHA FeHepauusa HopmMaremn K rpaHsM 3KCNopTMPyeMON NOBEPX-
HOCTM, ONA AanbHENLWeN 3anmcun aTMxX JaHHbIX B 3KCNOPTUPYEMbIN hansi, B cneay-
IOLLNX pexumax:

* [onumnoHanbHO] Be3 Hopmanewn;

* [onumoHanbHo] Flat — obecneunBaeT 6onee «4eTKyO» BU3yanunsaumio noBepx-
HOCTM, NpY B3aMMOOENCTBMMN C UICTOMHUKOM CBETA;
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* [onuunoHanbHo] Smooth — obecrneunBaeT bonee «eCTeCTBEHHYO» BU3yanu3aumto
MOBEPXHOCTU, NPV B3aMMOLENCTBUN C UCTOYHMKOM CBETA.

7. [onumoHanbHo] [Ins Toro YTo6bl COXPaHATbL TEKCTYPY NPU SKCNOPTE, yCTaHOBUTE
COOTBETCTBYHOLLUMI (PNaXKoK 1 3agante pa3Mmep Taura TEKCTYP B NMUKCENSX;

8. Bbibepute cuctemy KkoopamMHaT 3KCNOPTUPYEMbIX OOBHEKTOB;
* [onumoHanbHOo] JlokanbHas cuctemMa KoopAauHar;

o [onumMoHanbHO] HacTponTe LONONHUTENBbHbBIE NAapaMeTPbl MPOCMOTPa 3KCMNop-
TUPYEMbIX OAHHbIX.

Mporpamma PHOTOMOD 3D-Mod no3sonset pabotaTtb ¢ o6bekTamum, co3naH-
HbIMK, B TOM ymncne, B UIGC PHOTOMOD. UdC PHOTOMOD wncnonb3yeT npu
06paboTKe AaHHbIX rnobanbHble cucTeMbl KoopamHaT (cM. pasgen «Cuctembl
KoopauHaT» pykoBoacTBa nonb3oBatens «CosgaHue npoekrtay). CooTteeT-
CTBEHHO, 3Ha4YeHUs KoopanHaT 06bEKTOB, KOTOPbIE OblNM AKCMNOPTUPOBaHbI U3
UdC PHOTOMOD w wumnopTvpoBaHbl ANd MNpocMOTpa B rnporpamme
PHOTOMOD 3D-Mod, moryT 6bITb AOCTAaTOYHO BENUKMW.

Mpn panbHenwem akcnopte AaHHbIX M3 PHOTOMOD 3D-Mod, ana npocmotpa
B CTOPOHHEM nporpaMMHoOM obecneyeHunn, Bonblune 3HaYeHUs KoopauHaT
06beKkToB MOryT nNpeacTaBnATb M3 cebsa onpegeneHHoe HeyaobCTBo (B 3aBU-
CMMOCTU OT 0cOBeHHOCTeN paboTbl KOHKPETHOWM Nporpammsbl). Hanpumep, npu
nepBoHavanbHou 3arpy3ke 3D-cLeHbl, B cTOpoHHeM 10O, Takne o6bekTbl MOryT
okasaTbCsi BHe obriactu, oTobpaxkeHHOM Ha SKpaHe, B CUIy CBOEro 3HaYNTESNb-
HOro yaaneHusi OT Hayara fioKarbHOW CUCTEMbI KOOPAVHAT.

OOMeHHbIN dhopmaT *. json No3BonsieT 3anncatb MHPOPMAaLMIO O CMELLEHUN
LeHTpa obnactu npocmotpa 3D-cueHsbl, no ocam X, Y n Z. [JaHHasa nHpopmaums
MOXET BbITb CYMTaHa HEKOMOPLIMU NporpaMmMmamMm, Npu NMMNopTe AaHHbIX U3
dopmara *.json. [Ansa Toro 4toObl 0TOOPaA3nTL HyXXHbIE AaHHbIe, B Nonsx X,
Y n Z okHa lNMapameTpbl 3KCNOPTa, BbINOSHUTE Ccnegyowmne 4encTBUSA Heno-
CpeAcTBEHHO rreped HavyasrioM BbINOMHEHNSA KcnopTa:

1. Bbibepute ®aun » Hactponku. OTkpbiBaeTcst okHo HacTpouku (cm. no-
ApobHee B pa3gene 11);

2. B 3aknagke CueHa okHa HacTtpounku, B pasgene LleHTp, HaxmuTe Ha
kKHOMKy Bcex, ans toro 4ytobbl ycTaHOBUTL LEHTp 3D-CueHbl B TOuKe,
LeHTpanbHOM OTHOCUTENBbHO Bcex o00bekToB 3D-cueHbl. lMapameTpsbl
cMeLLeHuns ueHTpa 3D-cueHbl Mo TpeM OCsAM KOOpAWHAT oToOpaXkatoTcsl B
nonsix, B NnpaBoun 4Yactu okHa HacTpounku;

3. Haxmute OK, gns Toro 4tobbl 3aKpbliTb OKHO HacTponku v nepengute K
9KCNOPTY AaHHbIX.

31


project.pdf

PHOTOMOD 7.5 TpexmepHoe MogenupoBaHue

Mpun oTkpbITUM OKHa MapameTpbl IKCNopTa, NapamMeTpbl CMELLEHUN LieHTpa
obnactun npocmoTpa 3D-cueHbl, 3agaHHbIe B OkHe HacTpouku, 6yayT otobpa-
XeHbl B nonax X, Y n Z. [1na Toro 4tobbl COPOCUTL AaHHbIE NapameTpbl —
HaXMUTE Ha COOTBETCTBYIOLLYIO KHOMKY. [na Toro 4tobbl BOCCTaHOBUTb
AaHHble, 3arpyXeHHble Ha MOMEHT OTKpbITMS OkHa MapameTpbl akcnopTa,
HaXXMUTE Ha COOTBETCTBYIOLLLYHO KHOTKY.

* [onunoHanbHO] MNobanbHas cuctema KoopauHar (CM. pasgen «Cuctemsl Ko-
opauvHaT» pykoBoAacTBa nonb3oBaTtensa « CosgaHue npoekTta);

o [onumoHaneHOo] [Ina nepecyeTa aKCNOPTUPYEMbIX AAaHHbIX U3 O4HOW CUCTEMbI
KOOpAMHaT B APYrylo BbINOMHUTE creayowmne AencTBus:

1. YcrtaHoBuTte onaxok Nepecuntatb CUCTEMY KOOPAUHAT.

2. [onumoHanbHo] HaxkmuTe Ha kHonky BbiOpaThb..., YTOObI 3aa4aTh M3Ha4anb-
HYIO CUCTEMY KOOpAUHAT MoAernu, B criyyae HeobxoanmMocCTw.

Cuctema KoopauHaT 3agaeTcst O4HUM M3 CneayoLwmnx cnocobos:

m U3 B[] — 13 mexxayHapoaHom 1 poccuimnckon 6as gaHHbIX CUCTEM KOOP-
AnHart (cMm. «basbl JaHHbIX cUCTEM KOOPAMHAT» B PYKOBOACTBE NOSb30-
BaTensa «CosgaHue npoektar);

@ MyHkTbl MeHto U3 B — UTM, T'CK-2011, CK-42 n CK-95 npegHasHa4eHbl
Ans BbICTPOro JOCTyna K COOTBETCTBYHOLLIMM CUCTEMaM KOOPAMHAT, MUHYS
obLyme cnucku MexxgyHapogHON 1 poCCUMICKON a3 AaHHbIX.

@ MyHkT MeHio MCK k WGS84 nosBonsieT OTKpbITb CMMCOK Anist Bbibopa 13
MECTHbIX CUCTEM KoOpAMHaT NPUMEHSIEMbIX Ha TeppuTopumn Poccuinckon
depepauun.

m U3 dpanna — nossonseT BbiGpaTh cUCTEMY KoopauHaT n3 dannos *. X -
ref-system, pasmeLLeHHbIX 8He pecypcoB Npoduns;

m U3 pecypca — n3 cpainos *.x-ref-system, pasmelleHHbIX B pecypcax
aKTMBHOro Npocuns, Hanpumep, ans Bolbopa CUCTEMbI KOOPAUHAT U3
ApYroro nNpoekTa akTMBHOIo Npocuns;

m U3 GeoCalculator — 13 6a3bl gaHHbIX Nnporpammbl GeoCalculator (cm.
pasgen «Cuctembl koopanHaT» PyKOBOACTBA nonb3oBartens «porpam-
ma GeoCalculator7»).

% Mporpamma GeoCalculator no3BonsieT pefakTMpoBaTh CyLlecTByoLmne cu-

CTeMbl KOOpAMHaT, co3gaaTk HoBble CK, a Tak ke MMnopTMpoBaTh M 3KCMOp-

TUPOBAaTb CUCTEMbI KOOPAMHAT (CM. PyKOBOACTBO Nnonb3osaTtens «[porpamma
GeoCalculator»).
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@ Takxke npegycmMmoTpeHa BO3MOXHOCTb Bbl60pa CUCTeMbl KoopAauHaTt U3 crnnucka
nocnegHnx NCnosib3oBaHHbIX CUCTEM KOOPAUHAT.

Mpw BbIBOpe cucTeMbl koopanHaT 3 6a3 AaHHbIX OTKpbIBaeTcs okHo Basa
CUCTEM KOOpAMUHAT CO CNCKOM cUcTeM KoopamHar. [ins 6bicTporo noncka
CUCTEeMbl KOOPAMHAT B CNUCKE BBEAMTE YaCTUYHO UK NMOTHOCTHI0 Ha3BaHne
cucTeMbl koopamHat B none Mowuck.

o
Momck || ®
T [ F]
1 Cartesian Left Left Cartesian reference system
z Cartesian Right Local right Cartesian reference system
3 Local Curved Left Local left Cartesian reference system which takes into account Earth curvature
4 Local Curved Right Local right Cartesian reference systam which takes into account Earth curvature
5 Abidijan 1987 | LM zane 26M Cote Dlvaire (Ivory Caast) west o & deg West, IGN Paris EFSG Supersedes Locodja 65 / UITM 28N (EFSG cade 242).
5 Abidjan 1987 | UTM zone 30M Cote D'lvaire (Ivory Caast) east of & deg West. IGH Paris EPSG Supersedes Locodjo 65  UTM 30N (EPSG code 240].
7 Abidjan 1957 (Cote D'Tvoire (Ivory Coast}. IGM Paris EPSG Supersedes Locodio 1967 (EPSG code 4142).
& Adindan | UTH zone 37M Ethiopia - west of 42 deqrees East, Sudan - west of 42 degrees East, EFSG
9 Adindan { UTM zone 35M Ethiopia - east of 42 deqrees East. Sudan - east of 42 degrees East. EPSG
10 Adindan Ethiopia; Sudan EPSG
11 Afgooys | UTH zone 38M Somalia - west of 46 degrees East, EPSG
12 Afgooys | UTH zons 390 Somalia - sast of 48 degrees East, EFSG
13 Afgoaye Somalia EPSG
14 Agadez Higer EPSG
15 AGDES [ AMG 20ne 48 Australia - 102deg East to 108deg East. EPSG
16 AGDEG | AMG zone 49 Australia - 108deg East to 114deg East, EPSG L‘

Puc. 18. OkHo BbIGOpa cuctembl koopauHat 13 6asbl

[onuunoHanbHo] YTobbl BLIGpaTh reouna, HaxmuTe Ha kHonky . Boibepute
OOWH 13 BUOOB UCMNOMb30BaHNA reovaa:

m be3 reoupa;
m EGM 96.

% Tarke cyLecTByeT BO3MOXHOCTb MCnonb3oBaHus reonga EGM2008. NHcTpyk-
LMIO MO YCTaHOBKE CM. B PyKOBOACTBE MoJib30BaTeNA «MHCprKLI.I/IFl no ycra-
HoBke reonga EGM2008«. NMocne yctaHOBKM reoma oTobpaxkaeTcs B CrMCKe.

3. YKkaxute cuctemy KoopauHaT B KOTOpYK Heobxoammo npeobpasoBaTb
JaHHble. 1N 3Toro BbINONHUTE AENCTBUSA ONMUCAHHbIE BbILLE UITU HAXMUTE
Ha KHoMNKy dkcnopT B Cesium a5 Toro 4todbl 3a4aTb COOTBETCTBYHOLLYHO
BbIXOLHYI CUCTEMY KOOPAMHAT.

A Insa sepcun CESIUM 1.38 cuctema KoopgmHaT s SKkcnopTa He COOTBETCTBYET

reoueHTpu4eckon. B Hen coBepLueH noBopoT Ha -90 rpagycoB Bokpyr ocu X. B

Bepcun CESIUM 1.70 cuctema KoopanHaT COOTBETCTBYET KacCUYECKOW reo-
ueHTpuyeckon CK ¢ annuncongom n opmneHtuposkon WGS84.

9. HaxmuTte Ha kHonky OK onga 3aBepLueHust akcnopTa.
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4.3.4. NMakeTHbIN 3KCNOPT

B cucteme npegycmMoTpeHa BO3MOXHOCTb OCYLLECTBUTb NaKeTHbIA 9KCNOPT 13 hansios
NN pecypcoB, noaaepxumeaemblx nporpammon 3D-Mod (*.json, *.0bj) B eauHbIn
daiin doopmata *.o0bj.

[ns aToro BbINONHUTE crnegyoLlee:

1. Bbibepute ®aunn > NMakeTHbIn akcnopTt 3D-mopenen. OTkpbiBaeTcst okHO MakeT-
HbIX 3KcnopT 3D-moaenu:

o MakeTHbid 3kcnopT 3D-moaenm [i:_?-J

Pecypcbl

Tun pecypcos Dainoean cuctema v

WcTouHmK gaHHbx Qaiinel @ Manka

WcxogHele ganHEE:

Multilevel model(*,json)

BrxogHEIE 4aHHEIE:
OBJ{*.0bj) ~

[ oK l | Pacnpeaenennan obpaboTka... | | OTmena |

Puc. 19. OkHo «[lakeTHbI akcnopT 3D-mogenu»

2. Bbibepute Tun pecypcoB, npegHasHa4YeHHbIX 4S5 NakeTHOro aKcnopTa:
+ daunoBas cuctema Windows;
» Cuctema pecypcoB PHOTOMOD.
3. Bblbepute UCTOUHUK AaHHbIX:
* daunnsl;
* MNanka.

4. HaxmunTe Ha KHOMKy _.. | ANA TOro ykas3aTb MCXOAHbIe AaHHble (*.json, *.obj) B
gannosoun cucteme Windows nnu cucteme pecypcos PHOTOMOD,

5. HaxmuTe Ha KHOMKY _.. | ANs TOro ykasaTb pacrnornoxeHue rae 6yayT coxpaHeHsi
BbIXOoAHbIe AaHHble (B opmate *.0obj) B dpannoson cucteme Windows unm cu-
cteme pecypcoB PHOTOMOD;
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6. Haxmute OK.

UToObl BbINONHUTBL NAKETHbIN 3KCMNOPT C MCNOSb30BaHNEM pacnpeaeneHHon obpa-
6OTKM, BbINOMHUTE CreayoLne oencTBus:

1)

2)

HacTtponTte u 3anyctute cepBep/KNUMEHT pacnpegeneHHon obpaboTtkm (cm.
pasaen «PacnpedeneHHasi obpabomka» pykoBoacTea nonb3osarens «Oowme
CBELEHNS O CUCTEMEY);

HaxmuTte Ha kHonky PacnpegeneHHasa ob6paboTka.

4.4. U3MmeHeHUe cuctemMbl KOOpAMHAT OOBLEKTOB

[ns nepecyeTta Bcex BEPLUNH TEKYLLErNO CINOsi U3 OAHOM CUCTEMbI KOOPAMHAT B OPYryto
BbINOSHWUTE crneayoLmne 4eNcTBuUs:

1. B okHe umnopTa BEeKTOPHbIX 006BHEKTOB ycTaHoBUTE donaxok MNepecynTtbiBaTh CU-
CTeMy KoopAuHar.

2. HaxmuTte Ha kHOMKy BbIOpaThb..., YTOObI 3aa4aTb UCXOL4HYIO CUCTEMY KOOPAMHAT.

Cucrtema KoopauHaT 3agaeTcst O4HUM M3 CreayoLmnx cnocobos:

U3 Bl — 13 mexayHapogHOM M poCCUMCKOM 6Ga3 AaHHbIX CUCTEM KOOpAuHAaT
(cm. «Bbasbl 4aHHbIX cUCTEM KOOpAMHAT» B pyKoBOACTBe nonb3oBaTtens «Co3aa-
HWe NpoeKTa);

@ MyHkTbI MeHto U3 B — UTM, FCK-2011, CK-42 n CK-95 npegHa3HaveHb! s 6bIcTporo
AOCTyrna K COOTBETCTBYIOLLMM CUCTEMAM KOOpAMHAT, MUHYs1 ObLLME CNUCKN MeXayHa-
pPOAHOW 1 poccuinckom 6a3 gaHHbIX.

@ MyHkT MeHio MCK kK WG S84 no3BonsieT oTKpbITb CMMCOK 4151 BbiGopa N3 MECTHBIX CUCTEM
KoopauHaT NpuMeHsieMbIX Ha TeppuTopumn Poccuinckon degepauuu.

U3 darna — nossonsieT BblOpaTb cUCTEMy koopAauHaT u3 ganmnos *.x-ref-
system, pasameLLeHHbIX BHE pecypcoB NPouns;

M3 pecypca — 13 channos *. x- ref-system, pasmelleHHbIX B pecypcax akTUBHOIO
npoduns, Hanpumep, A4na Bblbopa CMCTEMbI KOOPAUHAT M3 APYroro npoekTa ak-
TUBHOIO NPOOUNS;

U3 GeoCalculator — 13 6a3bl gaHHbIX nporpammbl GeoCalculator (cm. pasgen
«Cucrtembl  koopguHaT»  pykoBoacTBa  nonb3oBatena  «[lporpamma
GeoCalculator7»).

é Mporpamma GeoCalculator no3BonsieT pefakTMpoBaTh CyLLECTBYOLNE CUCTEMbI KOOP-
OunHar, co3faBaTtb HoBble CK, a Tak e MMnopTMpoBaTb U 3KCMOPTUPOBATb CUCTEMbI
KoopauHaT (CM. pykoBoAcTBo nonb3oBatens «porpamma GeoCalculator»).
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@ Takxke npegycMmoTpeHa BO3MOXHOCTb Bbl60pa CUCTeMbl KOOpaAMHAT U3 CrNCKa nocnegHunx
MCMNOoJib30BaHHbIX CUCTEM KOOpAUHAT.

Mpwn BbIGOPE CcUCTEMBI KOOPAMHAT 13 6a3 AaHHbIX OTKPbIBaeTCcsA okHO Ba3a cucrem
KOOpAUHAT CO CMMCKOM CUCTEM KoopauHarT. [na 6bICTporo noncka cMctemMbl KOOp-
AVHAT B CNUCKE BBEAUTE YAaCTUYHO MUK MOSTHOCTbLIO HAa3BaHNE CUCTEMbI KOOpAMHAT
B none MNMowuck.

I0ix
Monck || 3
M2 | HazEaHHe | [DHMEYSHHE Iil
1 Cartesian Left Left Cartesian reference system
2 Cartesian Right Local right Cartesian reference system
3 Local Curved Left Local left Cartesian reference system which takes into account Earth curvature
4+ Local Curved Right Local right Cartesian reference system which takes into account Earth curvature
5 Abidjan 1987 [ UTM zone 29N Cote O'Ivoire (Ivory Coast) wesk of & deg West, IGM Paris EPSG Supersedes Locodjo 65 f UTM 290 (EPSG code 242),
& Abidjan 1987 [ UTM zone 300 Coke D'Ivaire (Iwory Coast) east of 6 deg West. [GN Paris EPSG Supersedes Locodjo 65 [ UTM 300 (EPSG code 240,
7 Abidjan 1967 Coke D'Ivaire (Twory Coast), IGN Paris EPSG Supersedes Locodjo 1967 (EPSG code 4142),
& Adindan § UTM zone 37H Ethiopia - west of 42 degrees East, Sudan - west of 42 degress East, EPSG
9 Adindan | UTM zone 38M Ethiopia - east of 42 degrees East. Sudan - east of 42 degrees East, EPSG
10 Adindan Ethiopia; Sudan EPSG
1 Afgooye [ UTM 2one 38N Somalia - west of 48 degrees East, EP5G
1z Afgooye [ UTM zone 39N Somalia - east of 48 degrees East. EP3G
13 Afgooye Sormalia EPSG
14 Agadez Higer EPSG
15 AGDEE | AMG zone 48 Australia - 102deg East to 108deg East, EPSG
16 AGDEG | AMG zone 49 Australia - 108deqg East to 114deq East. EPSG LI
[s]4 I OTmena |

Puc. 20. OkHo BbIGOpa cuctembl koopauHaT U3 6asbl

[onumoHanbHo] YTobbl BLIGpaTh reouna, HaxmuTe Ha kHonky . Beibepute oaumH
13 BUAOB UCMOSb30BaHUA reomaa:

* be3 reouaa;
« EGM 96.
é Takke CyLlecTByeT BO3MOXHOCTb UcMonb3oBaHusa reomga EGM2008. NHcTpykumio no

YyCTaHOBKE CM. B PYyKOBOACTBE Monb3oBaTens «MHCTpyKUuA No ycTaHOBKE reoupa
EGM2008«. Nocne yctaHOBKK reong oTobpaxkaeTcs B CNUCKeE.

3. BbixogHas cuctema KoopAauHaTt 3agaetcAa aHarnorm4HbIMm o6pa30M.

4.5. 3arpy3ka crnosi ¢ 6M6nmMoTe4YHbIMU OO BLEKTaMM

B cucreme npegycmoTpeHa BO3MOXHOCTb 3arpy3ku Criosi CoO CTaHgapTHbIMKU 6mbnuvo-
TEYHbIMN OOBbEKTaAMM.

é [aHHbIA MHCTPYMEHT NO3BONSIET CO3A4aTh CIMON U3 CTaHA4APTHLIX 06beKTOB 00HO20 TUNa. B cu-
cTemMe Takke NpegycMoTpeH (OyHKUMOHanN 3arpy3kuM cnosd ¢ obbektamu 13 pedepeHCHOro
havina, No3BONALNA UMNOPTUPOBATL CTaHAAPTHbIE 0OBbEKTLI Cpa3dy HECKOIbKMX TUMOB (CM.

pasgen 4.6).

[1na aToro BbINOAHUTE cnepyoilee:
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1.

Bbibepute Cnoun » Cospgartb cnom To4eUYHbiXx 06bekToB. OTKpbIBaeTCHA OKHO Ho-
BbI CIIOM OMOGNNOTEYHbIX OO BHLEKTOB:

-
0 Hoswii cnoit Bubanoteursx ofbeKTOB

Mrma cnos

Daiin Touex

Bubn. obbext

-

Puc. 21. OkHo «HoBbI criont 6ubnmnoTedHbIX 0ObEKTOB»

Beegute Umsa cnos;

[ns Toro 4Tobbl 3agaTh pacnonoXXeHne 0OBHEKTOB, HAXXMUTE Ha KHOMKY = 1 Bbibe-
puTe 3apaHee NOAroTOBIEHHbIN dpann ToYeK, coaepKaLlmii aHHbIe O KoopanHaTax
obbekToB, B hopmaTte ASCII-A;

é ASCII-A — 06MeHHBI TEKCTOBbLIV hopmMaT C paclumpeHuem * . txt, koTopbln nogaepxmea-

eTcsa 6oMnbLNM KONMYECTBOM nporpaMmm pa3H017| cneunanmnsauunn.

[ns Toro 4tobbl 3aaatb TMN OOBLEKTOB, HAXXMUTE Ha KHOMKY k= 1 BblIbepuTe dann,
cogepxalumi oOuH 6ubnuoTeydHbIn 06bekT, B hopmarte ASCII3D;

@ ASCII3D — 06meHHbIN hopmaT ¢ paclumpeHmem * . tx3.

ﬁ dann gomkeH cogepxaTtb oguH 3D-00bekKT.

5. Haxmute OK.

[nsi Toro 4T06bI NPOBEPUTHL KOPPEKTHOCTb 3arpy3kM Crosi TOYEYHbIX 06 LEKTOB BbIMNOS-
HWUTe cnegyoLlee:

1.

Haxmute Ha kHonky R OCHOBHOW MaHenwu naHenu MHCTpymeHToB. OTKpbiBaeTCH
OKHO BbIOpaTb 00BLEKTbI;

Bbloennte B OTKPbIBLUEMCS OKHE 3arpy>XeHHble OObEKTbl U HAXMUTE Ha KHOIKY
BbiGpaTh;

HaxxmuTe Ha kHonky 1 OCHOBHOW NaHenn MHCTPYMEHTOB.
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4.5.1. Dann Touek

B cucreme PHOTOMOD npegycMmoTpeHa BO3MOXXHOCTb 9KCMOPTa BEKTOPHbIX OObEKTOB
B dpopmat ASCII-A (cm. pasgen «3kcnopt B ASCII-A» pykoBoacTBa nonb3oBartens
«Bektopuzaumsar). B dopmate ASCII-A cogepxuTtca mHdopmauma o KoopauHatax
BEPLUNH BEKTOPHbIX OOBEKTOB, a Takke MHopMaums O Tune obbekTa, Homepe cnos,
MMEHWN N 3Ha4YeHnn atpmbyToB.

dannbl aToro opmara umetot pacwumperne *.txt. B otnuune ot popmarta ASCII, B
dopmaTte ASCII-A onucaHne obbekTa JONOMHEHO HayarnbHbIMW CTPOKaMM, KOTOpbIe
ONUCbLIBAIOT TUN 1 aTpmbyTbl OObEKTA.

Mpumep carna bopmarta ASCII-A, cogepkallero Toye4Hble OObEKTbI:
P "None" 0 6 4
OBJECT NAME=
0BJECT COLOR=65535
OBJECT SYMBOL=
OBJECT SIZE=1
545566.505,473671.817,77.850
*
MNepBas cTpoka onucaHns obbekTa MeeT crieyoLLyo CTPYKTYpY:
Tun, kop, cnon, N1, N2, rge:
* Tun — cumBon, onpegensawmm Tmn obbekTa:
o L — nonunuHuwm;
o P — TOYKM;
o ( — NOnuroHs.I.
» Kog — kop obbekTa;
» Cnoun — Homep cnos;
* N1 — obLee yncno CTpok, KOTopble 3aHNMAET ONUcaHNe AaHHOro obbekTa B dhanne;

* N2 — KOnmM4yecTBO CTPOK, KOTOPbIE 3aHNUMAET onvcaHne atpmbyToB JaHHOro obbekTa
B (havne.
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[anee cneaylT CTPOKM OnucaHMeM aTtpubyToB, KOTOPbIE MMEIT CrieayoLwmii Bua;
NMa=3HaueHune

3aTeM crenyoT CTPOKM € koopauHaTamu BepluvH obbekTa. [NocnegoBaTenbHOCTL 3a-
nvucen pasgeneHa cMMBOIIOM *.

4.6. 3arpy3ka crnosi c o6bektamu us pecepeHcHoro c¢anna

B cucteme npegycmotpeHa BO3MOXHOCTb 3arpy3ku crnosi ¢ obbektamu 13 pedepeHc-
Horo cpavna. [aHHbI UHCTPYMEHT NO3BONAET OAHOBPEMEHHO MMMOPTUPOBATL CTaH-
AapTHble 3D-00beKTbl Cpa3dy HECKOSbKMUX TUMOB.

5 B cucteme npegycMOTPEH YNPOLLEHHbIN (hyHKLIMOHAN, MO3BONSIOLLMIA co3aaTh Cro n3 6ubnuo-
TEYHbIX 0OBbEKTOB OHOro TMa (cM. pasgen 4.5).

[nsa BbINONHEHNA AaHHOW onepaumm TpebyeTca 3apaHee NoaroToBUTb ABa hanna:
« dann Toyek, cogepalnin aHHble 0 koopanHaTtax obbekToB, B hopmate ASCII-A;
5 ASCII-A — 06MeHHBbIN TEKCTOBbIN chopMaT € paclumpeHmem * . txt, koTopbln nogaepkmBaeTcs

60onbLUMM KONMYECTBOM NPOrpaMm pas3Hou cneumanmsauum.

* PedepeHcHbIn dann, no3sonsowmn 3agatbe TUMNbl UMNOPTUPYEMbBIX OOBLEKTOB, B
dopmate ASCII3D. JaHHbin dhann MoXeT coaepaTb bornee ogHOro oobekTa.

§ ASCII3D — obmMeHHbIN hopmaT ¢ paclumpeHnem * ., tx3.

[ns Toro 4To6bI BO BpEMS MMMNOPTa AaHHbIX M3 harina Tovek 3arpy3mTb BMECTO TOYeu-
HbIX BEKTOPHbIX 06bekToB 3D-00beKThl N3 pedhepeHCHOro arna, Mcnonb3yenTe mH-
cTpymeHTbl 3aknagku PedepeHcHbin DXF dann okHa MapameTpbl nmnopTta u no-
CTpoeHus.

4.6.1. NMogrortoBka cpanna Touyek

dann Tovek, cogepalimi gaHHble O KoopaMHaTax 0ObEKTOB, MCNONb3yeMbI ANd 3a-
rpy3kun 06 bEKTOB 13 pedrepeHCcHOro canna, 4omKeH (MOMUMO CTaHAAPTHbIX TpeboBaHUi
K pannam cpopmata ASCII-A) cooTBeTcTBOBaTL CreayoLwmMM napaMmeTpam:

+ CopepxaTb TOMEYHblE BEKTOPHbIE 0OBHEKTLI, CO3A4aHHbIE B BEKTOPHOM CIl0€ C Knac-
cudpumkatopom (cMm. pasgen «Knaccmudumkatop» pykoBoacTBa nonb3oBatens «BekTo-
pusaums»). ToyeyHble 06bEKTBI AOMKHBI UMETb crieqytowme aTpubyTol:

o aTpmbyTbl, NpMBA3aHHbIE K 3anucu knaccudpukatopa (cm. pasgen «ATpubyTbl
BEKTOPHbIX 06BLEKTOB» PYKOBOACTBA NMONib3oBaTenst «Bekropusauna»):
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m [onunoHanbHo] Kog — no3Bonsiet conocTaBnATb TOYEYHbIE OOBEKTLI C UX OMNK-
caHnem B pedepeHCcHoM hanne no kogy obbekTa;

m [onunoHanbHo] UMa koga — NO3BOMSAET CONOCTaBMATL TOYEYHbIE OOBLEKTHI C
X onucaHnem B pedepeHCcHOM hanne no MMeHn koga obbekTa.

O OOMONHUTENbHLIN aTpubyT ¢ MMeHem type u 3HayeHnem library (cm. pasgen

«Mcnonb3oBaHne aTpnbyToB Npu noctpoeHmn 3D-06bEKTOB» PyKOBOACTBA MOSIb-
3oBatens «Bektopusaumsay).

[ns Toro 4To6bl NOArOTOBUTL KOPPEKTHBLIN hans TOYEK, BbIMOMHUTE crieayoLlee:

1.

2.

3anyctute nporpammy 3D-Mod,
MmnopTtupyite pedepeHcHbI dann ¢ paclumpeHmem * . tx3;
BbibepuTte HyXHbI 3D-06beKT;

Ckonupyrte Uma obbekTa M3 COOTBETCTBYIOLLErO nons, B pasgene OCHOBHbIe
CBOWCTBA;

He 3akpbiBas nporpammy 3D-Mod, 3anyctute LLOC PHOTOMOD;

CosganTe BEKTOPHbBIV CIIOM C KnaccudgukaTtopoM (cM. pasgen «CosgaHue BeKTop-
HOro Cnosi» pyKoBOACTBa nornb3oBaTtens «Bektopusaumsay);

Y6eautecb uto okHO KnaccudukaTtop oTkpbiTo (CM. pasgen «Knaccudpmkatop»
pyKoBOACTBa Nnosib3oBarerns «Bekropusauus»);

Ansa Toro, ytobbl co3gaTth aTpmbyThl, NPUBA3aHHbBIE K 3anncu Knaccudgukaropa,
NO3BONAIOLLME COOTHECTM TOYEYHble 0ObEKThI B pannie Todek n 3D-06bekThbl B
pedepecHom danne, cosganTe HOBbIN koA knaccudukaTopa (cm. pasgen «Cosaa-
HWe KnaccudukaTopa» pyKoBOACTBa norib3oBaTens «Bekropusaunsay»).

[ns aToro BbINONHUTE cnegyowmne 4encTBUS:

« Haxmute Ha kHonky B B okHe KnaccudmkaTop, 4To6bl BKIIOUUTE pexum pe-
AaKTMpoBaHUS KnaccudukaTopa;

« HaxxmuTe Ha KHonKy [ 0CHOBHOII naHenm MHCTpyMeHToB okHa KnaccudmkaTtop,
4yT10ObI CO3AaThb HOBLIN KOA B Knaccudukatope. OTkpbiBaeTca okHo [lo6aBneHue
KoAa;

» 3apanTte Kog — Umsa o6bekTa 13 pedepeHcHoro ganna (CM NyHKT 4 BbILwe);

+ 3apanTte Uma kopga — Uma obbekTa n3 pedpepeHcHoro carna (CM NyHKT 4 Bbl-
we);
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10.

1.

12.

13.
14.

15.

16.

17.

* Bbibepute Tun ob6bekta — P (TOYEYHbIN OOBLEKT);
* Haxmute OK.

[onunoHanbHO] NOBTOPUTE AENCTBUS ONUCAHHbIE B NyHKTax 4 u 8 (co3ganTe B cnoe
¢ knaccudumkaropom B LLOC PHOTOMOD kogbl knaccudgukaTopa, COOTBETCTBYHO-
wme 3D-o6bekTam u3 pedepeHcHoro ganna, oTkpbIToro B nporpamme 3D-Mod);

ObecneybTe HanuyMe y co3daBaeMblX TOYEYHbIX OOBLEKTOB [AOMOSHUTENbHOMO
aTpubyTta c nmeHem type mn 3HadyeHnem library (cm. paspen «Mcnonb3oBaHue
aTpubyToB Npu noctpoeHnn 3D-06LEKTOBY pyKOBOACTBA Nonb3oBatenst «Bektopu-
3aumsay).

[ns aToro BbINONHUTE cnegyowmne JencTBUS:

+ OtkpouTte naHenb nHcTpymeHtoB 3D-Mod (OkHa > MaHenu MHCTPYMEHTOB >
3D-Mod);

* HaxmuTe Ha kHonky ¥ naHenu nHctpymeHToB 3D-Mod ansi Toro 4to6bl BKIMKOYNTD
pexum BBoAa 3Ha4YeHun ansa atpmbyTa type;

* BblbepuTe 3HayeHue aTpubyTa type — library HaxaB Ha KHOMKy Lik.

B okHe KnaccudumkaTop, B 3aknagke Koasbl, BbiaenuTe Hy>XHbI Ko Knaccuduka-
TOopa (CM. NYHKTLI 8 1 9);

Cospgante oguH UM HECKOMNbKO TOYEYHbIX BEKTOPHbIX 0OBLEKTOB;

§ [ns Toro 4To6bI NPOBEPUTL 3HAYEHUSA aTPNOYTOB, NPUBSA3aHHbIX K KogaM krnaccudmkaTopa

(a Takke AONOMNHUTENbLHBLIX aTPUOYTOB) BLIAENUTE BEKTOPHLIN 0OLEKT U BbiOepuTe OKHa >

ATpHOYThI 06LEKTOB MMM HAXMUTE Ha KHOMKy Fi JoNoNHUTENbHON NaHeny MHCTPYMEHTOB
BekTopbl. OTkpbiBaeTcA OKHO ATPUMOYTbI 06bEKTa.

[onunoHanbHO] NnoBTOPUTE AENCTBUSA, BbINOSTHEHHBbIE B NyHKTax 11 1 12;

HaxmuTe Ha kHonky ¥ naHenu nHctpymeHToB 3D-Mod A Toro 4tobbl BbIKMOYMTD
peXuM BBOAA 3Ha4YeHun Ansa atpubyTa type;

[onunoHanbHO] [lononHUTe AaHHbLIM CNOW UHLIMU BEKTOPHbLIMKU OObekTaMu, ecnm
HeobxoauMmo;

CoxpaHuTe crnou, cogep kaLlnin oNnMCaHHbIE Bbille TOYEYHblE BEKTOPHbIE OObEKTDI,
B pann popmata ASCII-A (cm. pasgen «3kcnopt B ASCII-A» pykoBoacTsa nosb-
3oBartens «BekTopusauusa»);

BepHuTech Kk OTKpbITOM OKHY nporpammbl 3D-Mod. Beibepute Paun > 3akpbITb
Ans Toro 4Tobbl 3aKkpblTe 3D-cueHy ¢ ob6bekTaMn N3 pedepeHcHoro danna.
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lMoaroToBneHHbIN hann Todek MOXET ObiTb MCMONb30BaH ANS MMMNOpTa LaHHbIX B
nporpammy 3D-Mod coBMeCTHO € pedepeHCHbIM annom.

5. MocTpoeHune 3D-06bLeKkTOB

B moayne npegycmoTpeHa BO3MOXHOCTb MOCTpoeHusi 3D-06bekToB M3 KOHTYPOB
BEPXHMUX rpaHen OObEKTOB.

§ Takke gaHHy0 onepaumio BO3MOXHO NPUMEHNUTb, €C NPW UMMNOPTE BEKTOPHbIX O0OBLEKTOB HE
ObIn ycTaHoBrneH cdnaxok BeinonHuTb 3D-nocTpoeHue.

Ytobbl noctpontb 3D-06bekThbl N3 2D-06bEKTOB, BINONHUTE Crieaylowme 0eNCTBUS:

1. BubibGepute MpaBka> Co3aaTb > MNonunuHmMa n co3gante KOHTYpbl BEPXHUX rPaHen
0ObEKTOB (KpbILL) B BUAE MOSIUIOHOB.

§ [ns co3pganusa nonuroHoB B pasgerne MonunuHusa yctaHoBute rnaxok 3aMKHyTas.

% 3D-Mod *"C:\Users\nrazuvanova.RACURS \Desktop\ExaTepunbypr_3D\Ekaterinburg_2013.tx3" =1ofx|

S »|n|m

Gain Mpaska Bua OfbexTsl Criow Hacrpoliu

2| | o~ O30« |E a5 8 Hes

| [NewPolyline 4

Puc. 22. CosgaHune nonvroHos

2. Bbigenute 2D-06bekTbl ans noctpoeHnsa 3D-06bekToB.
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%' 3D-Mod *"C:\Users\nrazuvanova.RACURS\Desktop\ExaTepuabypr_3D\Ekaterinburg_2013.t3" - | E|| ﬂ

@ain Mpaeka Bua OfFbekTel Cnow  HacTpoiiki
2|E| o|~] T3 ot & oo @ Bels ——— »|u|m|

NEIREEEIEE 2| ==[F[a|@[ea[E e|u|m|05 -[cknommmmn =
- 4

-

‘ Selected 4 Objects v

Puc. 23. CosgaHne nonuroHos

3. Bbibepute O6BbekTbI > MocTpontb. OTKpbIBaETCA OKHO MapamMeTpbl NOCTPOEHUS.
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x
| Pedepercrbin DXF daiin I YpOBEHbI
¥ OfbeguHaTh BANSKNE BEPLUNHBI I 0.001000000047497* ﬂ
V¥ MMepekpeieatowmecs BEepLUIMHEI IcDEﬂ,HHHTb j

¥ Wcnonssoeate ofwexTel B3 HasHAYEHNA
¥ Cozpaeats ofbekTsl us 3AMKHYTBIX TUH WA
¥ BrnrouaTk TOUKW B NOCTPOEHMA

¥ OBpabateieats no cnoam

Pesynetat
W Kpenwa [V Crener ¥ OcHoeanue
[ Cerka

0K Ormena

Puc. 24. MapameTpbl noctpoeHus 3D-06bekToB

4. 3apaunTe cnegyowme napaMmeTpbl NOCTPOEHNS:

+ O0ObeauHATb 6NM3KMe BepLMHbI — MO3BONSET 06beANHNTDL BEPLUMHBI, pac-
CTOSIHNE MEeXay KOTOPbIMU MEHbLLE 3a4aHHOrO;

* MMepekpbiBalowmecs BePLUNHbI — 15 BEPLUMH C OAVMHAKOBLIMM KOOpAMHATaMM
(X,Y) no3sonsieT BbibpaTb OANH U3 CNeayLnx BapuaHToB:

O COeAVHATL;

@)

ncnonb30BaTb BEPXHIOLO,
© Ucnonb30BaTb HUXHIOHO;

O yCpeaHsThb;

(0]

Mcnonb3oBaTb NEepBYIO;
O MCNONb30BaTb NOCMEAHIOH.

* Ucnonb3oBaTb 06bEKTLI 6€3 Ha3Ha4YeHUs — MNoO3BONSET BbiOpaTb AenNCTBME
A51s1 BEKTOPHbIX 00bekToB 6€3 aTpnbyToB:

o Co3paBaTb O0BLEKTbI U3 3aMKHYTbIX JIMHUM;
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5.

o Bknro4yaTb TOYKU B NOCTPOEHUA.

+ ObpabartbiBaTb NO CNOAM — NO3BONSAET o6pabaTtbiBaTb BEKTOPHbLIE OOBLEKTLI
OTAENbHO MO KaXXA0MY CIIoH);

[ns yckopeHusi npouecca 3D-NocTpoeHust, a Takke AJis KOPPEKTHOM paboTbl CO CNosMm
HaCTOATENbHO pEKOMEHAYETCH ycTaHaBnuBaTh driaxok ObpabaTbiBaTb NO CIIOAM.

* pasgen PesynbraT no3sonseT BbibpaTb anemMeHTbl 3gaHni, kotopble 6yayT no-
cTpoeHbl: Kpbiwa, CteHbl 1 OcHoBaHue. dnaxok CeTka no3sonser npeobpa-
30BaTb areMeHTbl 0ObeKkTa B CETKY.

[onumoHanbHo] NS yTOYHEHNA reOMETPUN BEKTOPHBLIX OOBEKTOB MOXET ObIThb MC-
nonb3oBaH cann *.dxf ¢ onncaHnem reomMeTpruyecKnx LEHTPOB NONMUIoHoB. Ons
aToro Ha 3aknagke PedepeHcHbIn DXF chann HaxxmuTe Ha KHOMKY k=, BbibepuTe
dann *.dxf n ycraHoBUTE OAMH M3 CneayrLnX BapnaHTOB:

* [MpuBsaA3Ka no Kogy — NO3BOSSET CONOCTABNATb TOYEYHbIE 06BLEKThLI C ONUCaAHNEM
reomMeTpun TodedHbIX 06bekToB B channe *. dxf no kogy obbekTa (cm. nogpobHoe
onuncaHune atpmbyToB 06HLEKTOB B PyKOBOACTBE MNonb3oBaTtens «Bektopusauunsay);

* MpuBa3ka Nno MMeHU Koaa — NO3BOMSET CONOCTaBMNATb TOYEYHble 06BEKThI C
OnncaHMeM reoMeTpUn TOYEeYHbIX 0ObekToB B dhavne *.dxf no mmeHm kopa
obbekTa (cM. nogpobHoe onncaHue aTpnbyToB 0O6BHLEKTOB B PYKOBOACTBE MOSb-
3oBatens «BekTtopusauunsa»).

x
' MocTpoerne { Pecpepencrbiit DXF daitn | YpOBEHbI
| =]
* TMpueszka No kogy
" TMpueAzka No NMEHN Koaa
oK | Otmena

Puc. 25. MapameTtpsbl pedbepeHcHoro DXF danna
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6. [onuuoHanbHO] Ha 3aknagke YpoBeHb BbiObepuTe 0auH 13 CneayoLwmnx BapnaHToB
MCNonb3oBaHWs Moaenu penbeda:

* NpU HaNM4MM hanna maTpuLbl BbICOT, HAXXMUTE Ha KHOMKY = 1 Bbibepute dann,
MO KOTOPOMY OnpeaensaeTcs HWKHASA rpaHuua noctpoeHns 3D-00beKTOB;

* MHaye, B none lNocTosiHHaA BbICOTa 3aanTe NOCTOSIHHYIO BbICOTY pernbeda.

ro- MapameTpsl nocTposHKa @1
| Moctpoenne | Pedrepencheni DXF daiin | ¥poeeHs |
Mogene peneeda npu NOCTPOEHUK
@ MoctoanHan eeicota 0.0 =
() Matpuua ewicot
OK l [ OTmeHa

Puc. 26. MapameTpbl ypOBHS BbICOTbI CIOst

7. Haxmute OK. B pesynbrate ctposatca 3D-06bekThl ¢ 3agaHHbIMM NapamMeTpamMu.
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Puc. 27. MNMocTtpoeHHble 3D-06beKTLI - BUA, CBEPXY
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Caoit [ Layer
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I Bepwmner [ Mpospaunsi
[ M. rpari ¥ Ocsewenrinii
" O6p.rparm I faramymzcrini

[-ATpubyTer

[fonontuTenshbie caolicrea———|
Napamerper  Lermp | Kowrpon

[-ICeoiicTea
ume

CUsers\nrazuvenova RACURS (]
I~ Tpagyce

Bdz [ =

~Oprodoto

CAUsers\nrazuvanova RACURS (5]
010000000143 =]

™ Tpagauna ceporo
Netanmsaups 20 :II
=]

,/“ Pa3mep Taiina 32

|NewDTMSurface 4

Puc. 28. MocTtpoeHHble 3D-06bekThI - BUA B NEPCrneKTUBe
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TpexmepHoe moaennpoBaHue

6. PepaktnpoBaHue o6beKTOB

6.1. MeHio «lpaBka»

Tabnwuua 4. Kpatkoe onvcaHue meHio «lpaBkay

lMyHKTbI MeHI0

HasHauyeHune

OTMEeHUTb MO3BOJIIET OTMEHUTb NnocriegHee AencTBne
MoBTOPUTHL NO3BONSIET MOBTOPUTL MOCNEAHEE OTMEHEHHOE
aencrteune
Cospatb COAEPXKUT MYHKTbI MEHI0 Ans co3gaHusa 3D-o6bek-
TOB
BbiGpaTb NO3BONSIET BKINIOYUTb PEXUM BblAeNeHns 06beKkToB

B obnacTtu npocmoTpa

BbiGpaTb N0 UMEHM...

NO3BOMSIET BbIAENUTL 06BLEKTLI B 0611aCT NPOCMOT-
pa no UMeHM u3 cnmucka ob6bLEKTOB

BbibpaTb Hencnonb3oBaHHbIE

NO3BONSIET BbIAENUTb 3NEMEHTbI (KOHTYpbI, CTPYK-
TYPHbIE NUHWKM), KOTOopble He yyacTBoBanu B 3D-
NoCTPOEHUn

BbiGpaTbh 3aBUCUMble OOBLEKTDI

NO3BOMSIET BbIAENUTb Kak OOBLEKT LIENMKOM, TaK U
BCE 3MeMeHTbI (KOHTYPbI, CTPYKTYPHbIE NIMHUK), KO-
Topble yyacTBoBanu B 3D-nocTpoeHun

BbiGpaTtb Bce

NO3BONSIET BblAENUTb 06BHEKTLI B 06racTu npoCcMOT-
pa

MNepemecTutb NMO3BOJISIET BKIIOYNTE PEXKUM NepeMeLLeHNs Bblae-
NeHHbIX 00bEKTOB B 06nacTu npocmMoTpa
BpawaTtb NO3BONSIET BKNIOYNTb PEXMM BpaLLEHUS BblOeneH-
HbIX OOBEKTOB
MacwTabupoBaTtb MO3BOMSIET BKIIOYMTL PEXMM MacluTabmpoBaHus

BblAeNeHHbIX 00bLEKTOB B NflaHe M NO BbICOTE

Mpeobpa3oBaTtb B

no3eonseT npeobpasoBatb 3D-06bLEKTLI B CETKY

MpuBAsaTb MO3BOSISIET BKIIOYUTL PEXUM MPUBA3KM OOBHEKTOB
N YCTAHOBUTbL «CBA3b» Mexay obbekTamu gns oa-
HOBPEMEHHOIO NepeMeLLeHns

OTBA3aTh MO3BOSISIET OTMEHUTL «CBSA3b» MEXAY 0ObekTaMu

MpaBuTb TEKCTYpHbIE KOOPAUHATbI

MO3BOJISIET BKIMIOUYNTb PEXMM PeOaKTUPOBaHUS TEK-
CTYPHbIX koopauHat 3D-o0bekTa

CnpoeumnpoBaTb reonpuBA3aHHbIN pacTp

MO3BONSAET 3arpy3nTb PACTPOBYIO KapPTy C TEKCTYPOW
Ans BepxHux rpaHen 3D-06bekToB

Yaanutb no3BonsieT yaanuTb o6beKT (QybnupyeTtcs ropsvei
knasuwen Delete)
KonupoBaTb NO3BONSIET KOMMPOBaTL OOBLEKT (OybnUpyeTcs rops-
ynmun knasmwamm Ctri+C)
BcTaBuTth MO3BONSET BCTaBUTb CKOMMPOBAHHBIN OOBEKT (Oy-

onupyetcsa ropaunumm knasuwamm Ctri+V)
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@ McnonbayinTe pexumM nepemelleHmnst (4+) ans Toro Ytobbl CMECTUTL KOMMio o06bekTa.

6.2. CospaHue 3D-06bekTOB

6.2.1. O6wume cBepeHUd
B moayne npegycmoTpeHa BO3MOXHOCTb CO34aHUs cneayowmx o6 beKkToB:

* MycTbiwKka — BcnomoraTenbHbI 00bLEKT, OTOOpakaeMbli B BUAE Kapkaca Kyoa.
70T 06BEKT HEe oTODOpaXkaeTcHa npu BocnpounsseaeHnn 3D-cueHbi;

§ [daHHbI 06bEKT NMPMMEHSETCH B Ka4ecTBe HanpasngawLero obbekTa Nnpy nepemeLleHnmLe-
MOYKN CBA3AHHBIX OOBLEKTOB.

* MoBepxHOCTbL — NIOCKOE TENO B BUAE MaTpuLbl BbICOT Unu optodpoTonnaHa. Takke
CyLLLeCTBYET BO3MOXHOCTb 3arpy3uTb HEpPErynspHyt0 NPOCTPaHCTBEHHYIO CETb Tpe-
yronbHukoB (TIN);

* MonunuHua — nomaHasi, cocTosiLas U3 COBOKYMHOCTU BEPLUNH, COEOAMHEHHbIX
NPAMbIMU OTPE3KaMy — CermeHTamn. Takxke CyLLecTByeT BO3MOXHOCTb CO3[aHus
NonuroHa (3aMKHyTasi NONUMUHUS);

i KpMBaﬂ Be3be — BEKTOPHLIN KOHTYP Besbe, KOTOpPbLIN COCTOUT U3 TOYEK, CErMEHTOB
COEUHUTESbHbIX NTMHUIA U KOHTPOSbHbIX TOYEK (TO‘-IeK 3eJ1eHoro LI,BGTa), C nomMmouwbro
KOTOPbIX perynmpyetca KpuBmn3Ha 3aTux CerMmeHToOB. Takxe cywecTtByeT BOBMOXHOCTb
co3gaHuA 3aMKHyTOl71 KpnBon besbe, korga HavasibHas 1 KOHeYHasa TOYKM COBMaaaltoT;

« Kamepa — npeacrasnsieT coGoi 0GbEKT, UMUTMPYIOLLIMIA CbEMOYHYHO KaMepy, CKBO3b
0OBEKTMB KOTOPOW NPOUCXOAMT aHMaumio 3D-CLEeHbI;

* Kyb6 — npencraBndet coborn o6bemHoe Teno, otobpaxaemoe B Buae Kyba;

« Ccpepa — npencrasnseT coboli 06beMHOE Terno C Kapkacom, MMeLLMM opMy
NPaBUMNbLHOIO BbIMYKINOrO MHOTOYronbHUKa. MpaHu cdpepbl MMEKT TPEYromnbHYH

opmy;

% Mpn goctaTtoyHo GoNbLLOM KONMYECTBE rpaHen, cepa NnpuHMMaeT popmy Lwapa.

i KOHyc — npeacrasnaeT cobon oGbemMHoe Teno, 0T06pa>KaeM0e B BMAe KOHYCa C
KpyrrbiM OCHOBaHMEM U OCTPbIM KOHLLOM. Takke cywectByeT BO3MOXHOCTb CO3aHNA
nMpamMmmasbl,

* LlI/IHMH.EIp — npeancrasndaer cobon o6bemMHoe Teno, 0To6pa>|<aeM0e B Buge unnnHgpa,
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+ Tpyb6a — npeacrtasngeTr cobon obbemMHoe Teno, oTobpaxaemoe B Buae oTpeska

TpyObl;

* Mnockoctb — npeacTtaBnser cobon Nnockoe Teno MpPSAMOYrofibHOM (opMbl

OrpaHNYeHHbIX Pa3MepoB;

* UcTo4yHuK cBeTa — BCNoMoraTenbHbIN OOBHEKT, UMUTUPYIOLLNIN AENCTBUE peanbHOro

UCTOYHMKA ocBelleHnsa 3D-cLueHbl.

OOBbeKTbl COCTOAT U3 CTaHAAPTHOIrO Habopa aNeMeHTOB: BEPLUMHbI, FpaHu U HopManu.
MogpobHoe onucaHve peaakTMpoBaHWA areMeHToB 0bbekToB cMm. Onepaumu ¢ 3D-

obbekTamu.

6.2.2. MNMycTbiwWwkKa

UTtobbl cosgatb 06bekT-nycThiwKa, BolbepuTte MNMpaBka > Co3aaThb > Nyctbiwka. Co3na-

eTcsl OOBbEKT C YCTaHOBNEHHBIM MO YMOMYaHUo pa3amepom 1.

RT=E
Mafn Mpaeka Bug OfEekTel Cnou  HacTpofick
BEEEN RN EEEREDE] A L1

\”%!I*IE\'E\'Z\”T'%‘IEQ'EL ‘!"lm,l hlﬁl_l_l_l_l_ L N1 I|Eg 'ICKJ'IDKaanaﬂ 'I

Cnok Layer _I

|7 IpaHH |7 TecT rayBHHE!
[ Pefipa [~ Tect anetia
r BeplHHe! C MpozpayqHeF
I M. rpaHH [~ OceeweHHbI
™ QBp. rparm = | AbHani-eckms

[-10cHoBHEIE CBOMCTES
|’ MA MewDummmy D]

|’[ JATRMEY TEI

[ JAononHHTENEHEIE CEOMCTES

I'IapameTpt:l UexTp I KoHTpon

"[ JCeoicTEa

Pasvep 1.0 j

| ‘NewDummy

Puc. 29. O6bekT — nycThlLKa
6.2.3. [loBepXHOCTb

YTtobbl co3gatb NOBEPXHOCTb, BbINOJIHUTE crieayLwine OEeNCTBUS:
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1.

7.

BbibepuTte MNMpaBka>» Co3paThb > NMoBepxHocTb. OTKpbIBaeTcs 0kHO NOBEPXHOCTD.

x
Ce0fiCTBa NOBEPXHOCTH
MaTpHUE BbICOT I | Bl
OpTodaTo I Bl
AETannsaurAlH) 0.000000 :’
Fpaaycel -
TIN m

Cozaate OTHEHS |

Puc. 30. Concrtea NoBEpPXHOCTU
YToOb! 3arpy3nTb mMaTpuuy BbICOT BHE PECYPCOB akKTUBHOIMO NPOMUNA, HaxXmuTe
Ha KHOMKY L= n Bblbepute dann.

YTo6b! 3arpy3nTb OpTOOTOMNMAAH UNN KapTy MECTHOCTU BHE PECypCOB aKTUBHOIO
Npouns, HAXXMUTE Ha KHOMKY k= 1 BbibepuTe dann.

B none [letanusauua 3agante B MeTpax pasmep S4enkn MaTtpuLbl BbICOT.

@ Pasmep sueiikn mMaTpuLbl BbICOT JOIMKEH ObiTb COM3MEpPUM CO CPEAHMM PacCTOsIHMEM
mexay nuketamm 6asoBoro crosi. Mpwu MCnornb3oBaHUK MEHbLLETO pasmepa sveiiku yBenu-
YMBaeTCsi BpEMSI CO3aHUsi MOBEPXHOCTH, a Takke Bpemsi peaaktmpoBaHust 3D-CLeHbI.

[onumoHanbHO] [1ns KOPPEKTHOIO YTEeHUs U3 dpanna MaTpuLbl BbICOT 3HAYEHUIN KO-
OpAMHaT B rpagycax yctaHosuTe pnaxok Mpaaycobl.

[onunoHanbHO] YTO6bI co3gaTb NOBEPXHOCTL, oTobpaxaemyto B Buae crnos TIN,
yctaHoBuTe donaxok TIN.

HaxxmuTte Ha kHonky Co3paTtb Ans 3arpy3ky optodoTonsaHa.

6.2.4. NMNonunuHusa

YT106bI CO3a0aTb NOMMUMAMHUIO/MONUIOH, BbINOMNHUTE creayowmne AeicTBUS:

1.

Bbibepute MNMpaBka » Co3aaThk » MonunuHua. OTobpaxaeTca cuctema koopamHat
co3gaBaemMoro obbekTa.

lMomecTnte Kypcop Mbilin B BbiOpaHHy TOYKY B 3D-OKHE M LLENKHUTE KHOMKOM
Mbiwun. CosgaeTcs nepsasi BepLumMHa NosMIIMHUM/NONUroHa.
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|
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|
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™ MpremstieaTheA K oBberTan

| WewPolyLine 4

Puc. 31. lNepBag BepLUMHa NOAUANHUK

3. I'Ipo,u,ovalTe co3gaHne HOBbIX BEPLLUUNH NONMNUHMU/NONUIroHa.
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6.
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Puc. 32. O6bekT — nonunuHug
[onunoHanbHOo] s NpuBSA3KM NONUIIMHUM K BblIOpaHHbIM OObeKTamM ycTaHOBUTE
donaxok MpuBA3bIBaTLCA K 00 bEeKTaM.

[onunoHanbHo] YTO6LI Cco3aaTh NOMUIOH, YCTAHOBUTE (hnaXxok 3aMKHyTasi B pas-
pene NMonunuHus.

Haxmute Ha Krnasuwly Esc ansa 3aBepLueHnAa co3gaHund NONUIIMHUN/NONUIOHA.

6.2.5. KpuBas besbe

YTtobbl co3gaTb KpuByo besbe, BbinonHUTE crefyolimne 4encTBus:

1.

Bbibepute lNpaBka » Co3aatb » Kpuas Be3be. OTobpaxkaeTcs cuctema KoopanHat
co3gaBaemMoro obbekTa.

lMomecTnte Kypcop Mbiln B BbiOpaHHY TOYKY B 3D-OKHE M LLENKHUTE KHOMKOW
mbiwn. Co3gaetca HavyanbHas BeplunHa kpueon besbe.
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Puc. 33. HauanbHas BeplunHa kpusorn besbe

3. [MpogomkuTte cosgaHue HOBbIX BEPLUUH KpuBon besbe.
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4. [onumoHanbHO]YTOOLI N3MEHUTL KONMYECTBO CErMEHTOB, BBEANTE B NOSie HEOHXO-
ANMOE KONMYECTBO CErMEHTOB N HAXXMUTE Ha Knasuwly Enter.

5. [onuuoHanbHOo] [nsa npmBaA3ku KpnBon beabe k BbIbpaHHbIM 0ObeKTaM yCTaHOBUTE
dnaxok MNMpuBa3bIBaTbLCSA K O0ObEKTaMm.

6. [onuuoHanbHO] YTOGLI co3aaTh 3aMKHYTYHO KpuBYto besbe, ycTaHoBUTE oniaXkok
3amkHyTas B pasgene Kpusas.

7. Haxmute Ha knasuwy Esc ansa 3aeseplueHns cosgaHmsa Kpuson besbe.

8. [onuuoHanbHO] OTpenakTupynTe TOUKN KpnBon besbe.
6.2.6. Kamepa

Kamepa — cneumanbHbi OObEKT, UMUTUPYIOLLIMA CBEMOYHYIO KaMepy, CKBO3b 0ObEKTUB
KOTopoun npoucxoanT aHmmaumnsa 3D-CueHbl.

B moagyne npegycMoTpeHa BO3MOXHOCTb CO3AaHust 06bekTa, MMUTUPYIOLLIETO CbeMOY-
Hyt0 Kamepy AOnsi dOPMUPOBAHUSA N COXPaHEHMSI PasfnU4YHbIX BMAOB (HMHANBLHOIO
N306paxxeHns CUEHbI.

YTto6bl co3aaTb Kamepy, BbIMONHUTE crneaywmne OeNCTBUSA:
1. Bubibepute lNpaBka » Co3pgatb » Kamepa. Coszgaercsa oObeKT B BUAE KaMepbl.

=10 x|
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Croit | Layer _I
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Puc. 35. O6bekT — kamepa
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2. HactpounTte cnegyouime napameTpbl Kamepbl:
* Paamep — pasmep Kamepsl;

* MepcnekTuBa — pexnm oTOOPAXKEHNS BUAA CLIEHBI Yepe3 Kamepy B NEPCNEKTUBE
(obnacTb NnpoeunpoBaHna Kamepbl — NMpamMmaa BuanmocTtn). Ecnn He ycTaHoB-
neH cnaxok, oTobpakeHne BMAa CLUEHbl Yepes KaMepy C napannenbHon NpoekK-
unen (napannenenunen);

* lNMone 3peHuns (nepcnekTnea) — yron Mexay KpanHumm fiy4amm cBeTa, KoTopble
nonagatoT B kamepy. None 3peHuns onpeaensaet obnactb BuaMmoctn 3D-CLeHbI;

« LlUupuHa (napannenbHas Npoekunst) — LWnMprHa napannenenvnena;
* PoKyc — (hokycHoe paccTosiHne obbekTuBa kKaMepbl B MUNIMMETpaXx;

* BnvxHAA nn. — GNWXHAS K Kamepe NNOCKOCTb oTceveHns (06bekThbl, Haxoas-
Lmecsa brnvke 3TOM NNOCKOCTM He OTOOpaXKatTcsl B OKHE MPOeKuUn 4aHHOW Ka-
Mepbl);

* OanbHAA nn. — panbHAS NNOCKOCTb OTceyeHust (00bekTbl, Haxoaswmecs
Aanblle 3ToN NMOCKOCTM He 0TobpakaloTcs B OKHE NPOeKLUn AaHHOW KaMepbl).

lpaHMua nons 3peHns oTobpakaemasi B BUAE NpaBUIIbHON NMpaMuAbl C NPSMOYTOfbHbIM
OCHOBaHMEM, Ha3blBaeTca nupamudol sudumMocmul.
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B BepwuHe nupammngbl BUANMOCTM HaAxXoOMTCS OObekTMB Kamepsbl. [MpsamMoyronbHoe
OCHOBaHWe Nupamuabl npeacraenaeT cobom obnacTte NpoeunpoBaH1sa KaMmepbl, pasmepbl
KOTOPOW aHanornyHbl Nosio 3peHust B OkHe npoekumn kamepol (Bug » Kamepa > HoBas
Kamepa).

6.2.7. Ky6

YUTtobbl co3naTh Ky, BoibepuTe MNMpaBka» Co3paTtb » Kyb. Co3paetca oObeKT C ANMHOMN,
LLIMPUHON N BbICOTOW paBHbiMU 1.

CylecTByeT BO3MOXHOCTb CO34aHus napannenenuneaa. [ns 3Toro BKIOUYNTE PeXUM
mMacLuTabmpoBaHus, NoaBeanTe Kypcop MbiliM K OQHOM M3 OCel KoopamHart kyba u ne-
pemMecTuTe Kypcop B He06xoaAMMOM HanpasreHuu.

Utobbl nepemmeHoBath Ky0, B pa3aene OcHOBHble cBoucTBa B none Umsa Beeante
Ha3BaHue Kyba.

YToObl M3MeHUTb UBET Kyba, ABOMHbIM LLENMYKOM MbIM NO KBagpaTy B pasgene
OcHOBHbIe CBOMCTBA BbibepuTe LBET.
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6.2.8. Chepa

YUTtobbl co3gaTb cdepy, BbINOMHUTE cnegyowmne 0ENCTBUS:

1. Buibepute NpaBka > Co3pgatb » Cchpepa. Co3naetcs 06bekT B BUAE cepsbl.
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Puc. 38. O6bekT — cpepa

2. HactponTe cnegytowme napameTpbl cdepsbl:
+ Paaunyc — paguyc coepbl;
+ [NeTanusauus ropusoHTaribHass — KONIMYECTBO CENMEHTOB MO rOPMU30oHTanu;
é YT06bl MU3MEHUTL KONMUYECTBO CerMmeHToB, BBeauTe B Mnore HeOGXO,D,MMoe KOJin4ecTBoO
CErMeHTOB N HaXXMNUTe Ha KnasuLly Enter.
» [NeTanusaumsa BepTUKanbHasa — KONMYECTBO CErMEHTOB MO BEPTUKAmW.

é YT100Obl M3MEHUTbL KONMYECTBO CErMEHTOB, BBeOUTE B Norne HeobXxoaumMoe KONMyecTBO
CEerMeHTOB N HaXXMNUTe Ha KnasuLly Enter.
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3. [onumoHanbHo] YTO6LI NeperMmeHoBaTb cepy, B pasaene OCHOBHble CBOMCTBA
B none Uma BeeguTte Ha3BaHue cdepa.

4. [onumoHanbHo] YTo6bI N3MEHUTL LBET chepbl, ABONHBIM LLEMYKOM MbILIN MO KBa-
apaty B pa3gene OcHoBHble CBOMCTBA BblIOepuTe LBET.

6.2.9. KoHyc

YT10o6bl CO3aaTb KOHYC, BbIMONHUTE Crneaywme eNCTBUS:
1. Bbibepute MNMpaBka » Co3aatb » KoHyc. Co3aaeTtcst 0O0beKT B BUAe KOHyca.
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Puc. 39. O6bekT — KOoHyC

2. HactponTe cnegytowme napameTpbl KOHyca:
» Papunyc — paguyc ocHOBaHWsI KOHYCa;
* BbicoTta — BbICOTa KOHYCa;

* R-cermMeHTbl — KONNYECTBO CEFMEHTOB MO PaANYCy KOHYCa;
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@ YTo6bl M3MEHWUTL KONMYECTBO CETMEHTOB, BBEAMTE B Norie Heobxoaumoe KOnMyecTBo
CErMEHTOB 1 HaXXMUTe Ha knasuuly Enter.

* H-cermeHTbl — KONMMYECTBO CErMEHTOB MO BbICOTE KOHYyCa.
@ YTo6bl M3MEHWUTL KONMYECTBO CENMEHTOB, BBEAMTE B Norie Heobxoaumoe KONM4ecTBo

CErMEHTOB 1 HaXXMUTe Ha knasuuly Enter.

3. [onumoHanbHo] YTOObLI NepeMmeHoBaTb KOHYC, B pasaene OCHOBHble CBOMCTBA
B none Uma BBeanTe Ha3BaHWe KOHycCa.

4. [onumoHanbHo] YTOo6bI N3MEHUTH LIBET KOHYCA, ABONHBIM LLENYKOM MbILIW MO KBa-
apaty B pa3gene OcHoBHble CBOMCTBA BblIOepuTe LBET.

CylecTByeT BO3MOXHOCTb CO3faHus nupamuabl. [ns storo B none R-cerMeHTbl
BBEAUTE KONMMYECTBO CErMEHTOB paBHoOE 4.

6.2.10. Uunuuap
UTto6bl co3gaTb LUMNMHAP, BbINOMHUTE cnegyowme 4eNCTBUS:
1. Bbibepute MNMpaBka » Co3aatb » Uunuuap. Cosgaetca o6bekT B BUAE uunmHapa.
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2. HactpounTte cnegyowme napameTpbl LunuHapa:
* Papuyc — paguyc ocHoBaHWs UMNNHAPA;
* BbicoTta — BbICOTa UMNMHAPA;

* R-cerMeHTbl — KONMMYECTBO CErMEHTOB MO paauycy LUNUHAOPA;

@ UT06bl MI3MEHUTb KONMYECTBO CErMEHTOB, BBeAWTE B Mosie HeoGXoAMMOe KONMYECTBO
CErMeHTOB U HaxkmuTe Ha knasuwy Enter.

* H-cermeHTbl — KONMNMYECTBO CEMEHTOB MO BbICOTE uunnHgpa.

@ UT06bl NI3MEHUTb KONMYECTBO CErMEHTOB, BBeAWTE B Mosie HeoGXoAMMOe KONMYECTBO
CEerMeHTOB U HaxkmuTe Ha knasuwy Enter.

3. [onumoHanbHO] YTOOLI NepenmeHoBaTh LMNUHAP, B pa3gene OCHOBHbIe CBOMCTBA
B none Uma BBeguTe Ha3BaHWe UunMHapa.

4. [onumoHanbHO] YTOGLI M3MEHUTb LBET UMNUHAPA, OBONHBLIM LLEMYKOM MbILWK MO
kBagpaTty B pa3gerne OcCHOBHblIe CBOMCTBA BbibepuTe LBET.

6.2.11. Tpy6a
YUTtobbl co3gaTb TpyOy, BLINOMHUTE cnegyowmne 4ENCTBUSA:

1. Buibepute lNpaBka » Cos3paTtb » Tpyba. Co3naetca o6bekT B BUAe TpyoObi.
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2. HactponTe cnegyowme napameTpbl TpyObl:

* Pagnyc — HapyxHbii paguyc TpyObi;
* Pagunyc BH. — BHYTpEeHHUI pagunyc TpyObl;
* BbicoTta — BbicoTa TpyObI;

* R-cermMeHTbl — KONMMYECTBO CErMEHTOB MO TOSILLUNHE pr6bl;

@ UT06bl MI3MEHUTb KONMYECTBO CErMEHTOB, BBeAWTE B Mosie HeoGXoAMMOe KONMYECTBO
CEerMeHTOB U HaxkmuTe Ha knasuwy Enter.

* H-cerMeHTbl — KONMMYECTBO CErMEHTOB MO BbICOTE TPYOBbI.
% YToObl N3MEHUTb KONMUYECTBO CerMeHToB, BBEOUTE B MNoJie HGOGXOD,VIMOG Konn4ecTtBo
CEerMeHTOB U HaXXMUTe Ha knasuwy Enter.
[onunoHanbHo] YToObI NepemmeHoBath TpyOy, B pa3gene OCHOBHblIe CBOMCTBA

B none Mma BBeguTe Ha3BaHue Tpyobl.

[onunoHanbHO] YTOOLI N3MEHUTL LBET TPYObl, ABONHBIM LLIEMYKOM MbILLK MO KBa-
apaty B pa3gene OcHoOBHble CBOMCTBA BblIbepuTe LBET.

6.2.12. lNnockocTb

YT106bl CO3aaTb NMOCKOCTb, BbINOMHUTE CriedytoLumne AeNCTBUS:

1.

Bbibepute MNMpaBka » Co3gatb > NMnockocTb. Co3gaeTcsa niocKoCTb.
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Puc. 42. O6bekT — nnockocTb
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2. HactpounTte cnegytouime napameTpbl NIIOCKOCTMU:
* Paamep no X v Paamep no Y — gnnHa v LUMpUHA MAOCKOCTY;
* Cekuum no X n Cekumm no Y — KONMYECTBO CEFMEHTOB MO ASIMHE W LUNPUHE.
@ YT006bl N3MEHUTL KONMMYECTBO cermMeHToB, BBeguTe B rnomne H606XOD,VIM06 KOnm4ecTtBo

CEerMeHTOB U HaxkmuTe Ha knasuwy Enter.

3. [onuuoHanbHOo] YTO6LI NEepeMmeHoBaTh NOCKOCTb, B pasaene OCHOBHbIE CBOM-
cTtBa B norne Umsa BBeguTe Ha3BaHUE MIOCKOCTMU.

4. [onumoHanbHO] YTOObI N3MEHUTL LBET MIOCKOCTU, ABOWHbBIM LLENYKOM MbILIWN NO
kBagpaTty B pa3gerne OcHOBHble CBOMCTBA BbibepuTe LBET.

6.2.13. UcTOUHUK cBeTa

[na ocseweHnsa 3D-cueHbl NpeaycMOTPEHO UCMONb30BaHWe UCTOYHMKOB cBeTa. [1o
YMOJSYaHUIO MCNOMb3YHTCHA BCTPOEHHbLIE NCTOYHNKM cBeTa. [pu co3gaHnm HOBOrO UC-
ToyHuka ceeTa (MpaBka > Co3patb » UICTOYHMK cBeTa) BCTPOEHHbIE MCTOYHUKWN CBETA
He JENCTBYIOT.

[ns co3gaHus UCTOYHMKA CBETa BbINONHUTE creayowmue OeicTBuS:

1. BubibGepute MNpaBka > Co3patb » UcTouHMK cBeTa. Co3gaetca 06bEKT, UMUTUPYIO-
LMW OencTBmne pearnibHOro UCTOYHUKA OCBELLEHMA.
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Puc. 43. O6bekT — UCTOYHUK cBeTa
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2. HactponTte cnegytowme napameTpbl UICTOYHMKA CBETa:
* Paamep — pasmep UCTOYHMKA CBETA;
* PaccesiHHbIM — LBET ny4yern pacCcesaHHOro cBeTa, UCNyckaeMblX MICTOYHUKOM;
* Mpsamon — uBeT nyyen NpsIMOro cBeTa, UCNyCKaeMblX MCTOYHUKOM;
» Bnuk — ugeT 6nmka, NCNyckaeMoro NCTOYHUKOM;

* To4euHbIN — MOAKITYEHMNE TOYEYHOrO UCTOYHNKA, ncnyckaroLlero ny4ym cBeTa
BO BCE HarpaBJlieHU4d;

» 3aryxaHue 0, 3atyxaHue 1, 3atyxaHue 2 — no3BoNseT UBMEHNTb NHTEHCUB-
HOCTb CBETa TOYEYHOr0 MCTOYHMKA, TO €CTb NO3BONSAET 3ajaTb ocrabneHve
CBETa B 3aBMCMMOCTM OT paccTosiHus A0 obbekTa. 1o ymonyaHuio ycTaHOBNEH
napamMeTp MHTEHCUBHOCTM CBETA, KOTOPbIA HE 3aBUCUT OT PacCTOSHMSA 0O 00b-

ekta (k,=1, k, =0, k,=0), To ecTb ocnabneHune ceeta OTCyTCTBYET.

Q 3HaveHnst k03P PULIMEHTOB MHTEHCMBHOCTU CBETA PaCCUUTLIBAKOTCS MO CriedyoLlen
dopmyne:

I= ik rae ko, k;, ky — KO3(PPULIMEHTBI, KOTOPbIE COOTBETCTBYIOT Na-

1
ko+ ki d+k

pameﬁlpaM 3a'ry7xa|-w|e 0, 3atyxaHue 1, 3aTyxaHue 2. ¢ — paccTosiH1e Mexay OObek-

TOM M UCTOYHWUKOM CBETA.

* [poXeKTop — NCTOYHUK TUMNA MPOXEKTOP, KOTOPbIN NUCMYCKAET pacXo4ALLnnca
My4OK cBeTa, HanpaBneHHbIN NoA YrioM Ha OObEKT;

* OcnabneHne — KO3PPULMEHT, NO3BONAIOLLNIA UIBMEHUTb UHTEHCUBHOCTb CBETA
NPOXEeKTOopa;

* Yron — yron BHyTpeHHel obnacTy HanpaBneHHOCT NPOoXeKTopa.

YT006bI yNYYLLNTL ECTECTBEHHOCTL OCBeLLeHNst 3D-CLeHbI, peKoMeHOyeTCsi UCMoNb30BaTb
MWUHMMYM [Ba UCTOYHMKA CBETA.
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6.3. leoMeTpnUYECKMN LEHTP OOBLEKTA

Kaxabin 00bekT B 3D-CLeHEe COaepXXUT reOMETPUYECKUI LLEHTP U OCU KOOPAWUHAT, UC-
Xoaswme M3 3Toro ueHTpa. Hanuumne reometpmnyeckoro LeHTpa obbekTa nossonser
mMaclwTabupoBaTtb, BpallaTtb U nepemMellatb AaHHbIA 0OBbEKT OTHOCUTENBLHO LIEHTpa
obbekTa.

Mpwn cosgaHum HoBoro obbekTa B 3D-cueHe nnm npy nMnopTe 06bEKTOB aBTOMATUYECKU
co3faeTcsa reoOMeTpUYECcKUin LEHTp Ansa Kaxaoro obbekta. MNpu BblaeneHun obbekta
cueHbl B 06rnactn npocMoTpa OTobpaXKaroTCa OCYM KOOPAMHAT, MCxoadalime nu3 reomet-
pUYECKOro LeHTpa obbekTa.
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Puc. 46. l'eomeTpuryeckunin LeHTp obbekTa

CywiecTByeT BO3MOXHOCTb U3MEHUTb MOSOXEHNE rEOMETPUYECKOIO LieHTpa 00bekTa,
Hanpvmep Ansi nepeMelleHnsi o6bekTa Ha HEeKOTOpoe PacCTOsiHUE OTHOCUTENbHO
Apyroro o6bekTa unu gns BpalleHus obbekTa OTHOCUTENBHOIO NMPOU3BOSIbHOM TOYKM
NpoCcTpaHcTBa.

UTo0bl NI3MEHUTL KOOPAMHATLI FEOMETPUYECKOrO LIEeHTPa 06beKTa, BLINOMHUTE cneagy-
owme 0encTBus:

1. Bblaenute oObekT.
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Puc. 47. BblaeneHHblih 06bekT
2. B pasgene [lononHutenbHble CBOUCTBA Nnepenante Ha 3aknagky LleHTp un Ha-
XMmuTe Ha kHonky MNMpaBuUTb LEeHTp.

3. BblibepuTe MpaBka > MepemMecTUTb UN HaXKMUTE Ha KHOMKY #* OCHOBHOW naHenm
NHCTPYMEHTOB. Bkntoyaetcsa pexnm nepemeLleHus.

4. T[lepemecTuTe reoMeTPUYECKMI LIEHTP OO6bEKTa B MPOU3BOSbHYIO TOYKY MPOCTPaH-
CTBa CLEHbI.
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|
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Puc. 48. MNepemelyeHne reoMeTpu4eckoro LeHTpa OTHOCUTENbHO 00bekTa

5. Haxmute Ha kHorky NpaBuUTb LeHTp.

% 3D-Mod *"\\FILEZ\TechSupport\3D_Mod\ExaTepunbypr_3D\AN_chasovnya.bc3" -|o] x|
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Puc. 49. BpalleHne obbekTa OTHOCUTENBHO FrEOMETPUYECKOIO LEHTPa
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YT100bl NepemMecTuTb OOBLEKT OTHOCUTENIbHO MONOXEHUS FEeOMETPUYECKOrO LIEHTPa,
BbINOSHWUTE crneayoLmne 4eNcTBuUs:

1. Bblgenute oObekT.

% 3D-Mod *"\\FILEZ\TechSupport\3D_Mod\Exarepnnbypr_3D\AN_chasovnya.tx3" - | E|| ﬂ

— )lll Il
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Cnoit ILa yer (ID 04)
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_wle]

» njmf[<] oo ]

|puild[Line[28]]

R

Puc. 50. BbigeneHHbIn 06bEKT CO CMELLEHHBIM rEOMETPUYECKUM LLEEHTPOM

2. B pasgene [lononHuTenbHble CBOUCTBA nepenante Ha 3aknagky LleHTp un Ha-
XMuTe Ha kHorky MpaBuTb reomeTpuio. BoibpaHHbI 06HLEKT N3MEHSAET NONOXEHNE
OTHOCUTENBHO rEOMETPUYECKOrO LEHTPA.
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[ AononHuTenEHEIE CBOMCTES

HEDEMETDI:II Lentp Kontpon |
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Puc. 51. MNepemelueHne obbekTa OTHOCUTENBHO FEOMETPUYECKOIO LIEHTPa

6.4. Bbinpenenue 3D-00bLekTOB

Mpexae Yyem BbINOMHUTL Kakyo-nmbo onepauuto ¢ 06beKkToM (rpynnon 06bEeKTOM) He-
06x0QMMOo BblAENUTb AAaHHbIA OObEKT.

Utobbl BblaenuTb oguH unu rpynny obbektoB B obnactu npocmoTpa, Bbibepute
MpaBka > BbiGpaTb 1 Haxmmute Ha KHOMKY K OCHOBHOW MaHenm UHCTPYMEHTOB.
BkntoyaeTcs pexum BblaeneHns o6bekToB. [Ang BbiaeneHms ogHoro oobekTa, WenkHuTe
KHOMKOW MbIn B obrnactn obbekTta. [Anga BblAeneHus rpynnbl OObEKTOB HaXMUTE U
yAEPXKNBANTE KHOMKY MbILUN N «PACTAHUTE» MPSAMOYTONbHUK MbILUbHO.

@ UToObl BbIOENUTL rPynny 0ObEeKTOB HAaXXMUTE U yaepxuanTte knasuwy Shift, wenykom mbiwn
nocrefoBaTeNnibHO BblAENUTE OOBbEKTbI.

Ecnn B 3D-cueHe cogepxntca 6onbluoe KoNM4ecTtBo O6HLEKTOB, TO PEKOMEHAyEeTCs
BblAENATb OOBbEKTbI MO MMEHAM U3 CrCKa OOBbEKTOB.

YTto0bbl BbIOENUTL OANH UNK FPynny 0OBbEKTOB M3 cnMcka 06bEKTOB, BbIMOMHUTE Ccrneay-
owme 0encTBuS:
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1. Bbibepute MNpaBka > BbiIOpaTb N0 UMEHU NN HAXXMUTE Ha KHOMKY EX OCHOBHOM
naHenn HcTpymeHToB. OTKpbIiBaeTcs OKHO BblOpaTb 0OBHLEKTbI.

- Bmibparb obbexThi x|

DuneTp

¥ Touku saaTsE
™ Toukm ceobonHsie
¥ Mitim saraTER
¥ i ceofionnsie
¥ TiocTpoerma:

™ BubnmoTeuHbe

ma | Tun | HasHaqerue | CocTosHKe
Line[1] Bpeiik Ceoboarbiit
Line[2] Bpeiik Ceoboarbiit
Line[3] Bpeiik Ceoboarbiit
Line[4] Bpeiik Ceoboarbiit
Line[5] Bpeiik Ceoboarbiit
Contour[6] KoHTyp SaHaTHI
Contour[7] KoHTyp SaHaTHI
Contour[5] KoHTyp SaHaTHI

BoigennTs Bce |

Build[Contour [8]] OfbexT VHBEPTUPOBETE |
Build[Contour [7]] OfsexT
Build[Contour [8]] OfbexT CHATE BelAENEHHe |

gl | D putoae | _omesa |

Puc. 52. OkHo Bbibopa 06EKTOB U3 cnincka
Cnucok 3D-06beKkToB coaepXuT crnegytowme ctonbubi:
* Uma — ums obbekTa;

* Tun — TN o6beKTa, KOTOPbIV NpUCBanMBaEeTCst OOBLEKTY NPV CO30aHUN B CUCTEME
(O6bekT, KoHTyp, LibPoint, None) (cm. noapo6Hoe onvcaHune atpubyToB 06bEKTOB
B pyKOBOACTBE nonb3oBaTtens «Bekrtopusaumsy);

* HasHauyeHue — oToOpaxaeT Ha3Ha4YeHne 00LEKTa;

+ CocTosiHue — oToGpaxaeT 06beKTbI, ydacTytoLLme B 3D-nocTpoeHnn (3aHsAThii)
nn6o He y4dacTsytowme (CBoOOAHbIN).

2. B pasgene ®unbTp BhibepuTe TUMbl 0GLEKTOB ANst OTOOPaXXeHUs UX B CNUCKe.

3. [onumoHanbHo] Onsa otobpaxeHus B cnucke 3D-06bEKTOB, yCTaHOBUTE braXok
MocTpoeHus.

4. [onuuoHanbHo] Ansa oTobpaxkeHus B CNMCKE TOYEYHbIX 06 HEKTOB, NPeobpasoBaHHbIX
npy nocTtpoeHmn B o6bekTbl 13 6mubnuotekn DXF-charnna, yctaHoBuUTE (hrnaxok
BubnuoreyHsle.

5. [ns ynpaeneHusi BblgeneHMem OObLEKTOB B CMMCKE MCMONb3yWTe crnegyolimne
KHOMKW:

* Bblgenutb Bce — No3BOMSAET BblAENNTb BCE 0OBbEKTbI B CMUCKE;

* UHBepTMpOBaTbL — MO3BOMSIET U3MEHUTbL NOPAAOK BblAeNeHnss 06bLEKTOB Ha
oGpaTHbIN;

* CHATb BblaeneHne — rno3BoMsEeT CHATb BblAENEHME CO BCEX OOBLEKTOB.

6. Llenykom MbilK BbIGEPUTE OOGBEKTHI M HAXXMUTE Ha KHOMKY BbIOpaThb.
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@ YToObl BbIOENUTL TPYNny oObeKTOB HaxMuTe 1 yaepxueanTte knasuwy Shift, wenukom
MbILLW NOCneaoBaTeNbHO BblAENUTE OOBbEKTDI.

UTo6bl BbligenuTb 06bEKThI, KOTOpble He yYacmeosasnu B 3D-nocTpoeHnun, Bblbepute
MpaBka> BbIGpaTh HEMCNONbL30BaHHbIE VIV HAXKMUTE Ha KHOTMKY X% OCHOBHO NaHenm
WHCTPYMEHTOB.

UToOb! BbIAENNTE Kak OOBEKT LENNKOM, Tak U BCE 3NIEMEHTbI, KOTOpbIE yYacmeosariu
B 3D-noctpoeHun, Boibepute MNMpaBka » BbiGpaTb 3aBUCUMbIE 06BEKTbI NN HAXXMUTE
Ha KHOMKY X OCHOBHOW NaHenn MHCTPYMEHTOB.

6.5. Onepauumn c 3D-o6LeKTamMum

6.5.1. NepemelwieHne obbLeEKTa
UTto6bl nepeMecTuTb 06EKT B 06racT NpoCcMoTpa, BbINOHUTE CReayoLmne 4eNCTBUS:

1. Bbibepute MpaBka > MepemMecTUTb NN HAXMUTE Ha KHOMKY ** OCHOBHOW NaHenu
MHCTPYMEHTOB. BkritoyaeTca pexvm nepemeLleHns BblaeneHHbIX 06beKToB B 06-
nacTn npocmoTpa.

2. LUWenkHnTe KkHONKOM MbIWM MO 00bEKTY. B pedynsrate oTobGpaxaeTrcsa cucrtema Ko-
opavHat obbekTa.

3. [lNogBeanTte Kypcop MbILN K OCU KOOPAMHAT NnbBO NNOCKOCTM MO KOTOPOW HEOBXO-
ANMO nepemectuTb 06bekT. BeibpaHHas ocb kKoopamHat nMbo NocKocTb oTobpa-
XKaeTCs XenTbIM LBETOM.

=R

z 2= 0(s% o

k=)

Z]]
ofl | Layer (ID 04)

FEgE

TR S § O
P

TRTTIR
o375

‘ [puidtinef182]] £

Puc. 53. BbibpaHHasa nnockoctb YZ
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4.

5.

Haxxmute n yaepxmBante KHOMKY MbiLW, MPU 3TOM NepeMectute obbekT 4o Heob-
XOOUMOTIO MONOXKEHUS.

% 3D-Mod *"C:)Documents and Settings’Dev'Desktop’ExaTepunbypr_3D%AN_chaso¥nya.tx3" - |E||5|
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Puc. 54. MNMepemelueHne obbekta B nnockoctn YZ

[onumnoHanbHo] HaxkmMnTe npaBo KnaBuLLEeN MbILKM Ha KHOMKY #* OCHOBHOW na-
Henwn MHCTpyMeHToB. OTKpbIBaeTcsa okHo MonoxeHue. 3agante napaMeTpbl nepe-
MeLleHns obbekTa ogHUM 13 ABYX NpeasIoKeHHbIX Cnoco0oB:

* OTHOCUTESNbHO €ro TekyLlero nonoxeHus (B pasaene OTHocuTenbHoe);
* OTHOCUTENbLHO Havyana TekyLen cuctemMbl KoopauHart (B pasaene AGcosntoTHoe).

HaxwmuTe Ha knasuwy Enter.

é B okHe MonoxeHue gonyckaeTcs BBeAeHME NapaMeTpoB NepemeLleHnst ¢ oTpulaTtens-
HbIMM 3HAYEHUAMMU.

& Mocne nepemelleHnsa o6bekTa, UISBMEHEHUS B €r0 PacnonioXXeHUN aBToMaTmnyeckn uKkcu-
pyroTCA B pasaene AbcontoTHOoe, oTobpaxas ero TeKylliee MeCTononoxeHue.
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r° Monocxenwe E@ﬂw
ABconmoTHoe CTHoCWTENBHOE
Oce X -0.002588 Ocw X
Oce¥ 0081389 Oce Y
Oced  1.8391107 Oce 2
. J

Puc. 55. MeHo napamMeTpoB nepemelleHns obbekTa

6.5.2. BpaweHue ob6bekTa

BpalueHue BblaeneHHoro o6bekTa cueHbl MPONCXOAUT OTHOCUTENbHO reOMETPUYECKOro
LeHTpa obObekTa.

YUTtobbl Bpawatb 06bEKT B 06r1acT NpoCcMOTpa, BbINOMHUTE cnegyowmne OENCTBUSA:

1. BbiBGepute MpaBka > Bpawartb U HaXXMUTE Ha KHOMKY £ OCHOBHOW naHenu nH-
CTPYMEHTOB. BkritoyaeTcsa pexxum BpalleHus BblaeneHHbIX OObEKTOB.

2. LUWenkHnTe kHonKoM MbIWK No o6beKTy. B pesynbrate otobpaxkaeTtca cdepa Bpa-

LeHUs.
ettings'Dev\Desktop'Exarepunbypr_3D\AN_chasovnya.tz3™ =]0l=|
Pain Mpaska Bua  O6berTH Cnov
|8 =] ofs|o[y]a&olo][@ Blels| D |u|m
ni[zt] ¥ [=k[ar[2A] x[#[7 a|=|e(z| =[=[Z[G[@[8 @ o[ n]m|E [ morenmmen =

I Selected 54 Objects £

Puc. 56. Cchepa BpaLleHns oobekta

3. BblbepuTe oavH U3 crneayroLLMx BapuaHToB BpalleHNs OObekTa:
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* 4yTOObI BpaLllaTb OOBLEKT BAOMNb OOHOU U3 NIIOCKOCTEN cdhepbl BpaLLeHWs, Nnoase-
ANTE KypCcop MbILLIM K NAIOCKOCTU. BbiBpaHHas NNOCKOCTb OTOBpaXkaeTcs XenTbiM
LiIBETOM.

# 3D-Mod *"C:\Documents and Settings'Dev'Desktop' Exarepunbypr_3D%AN_chasovnya.tx3™ =0 ﬂ
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Mafin Mpaeia BMA  OfBbekTel Cnow  Hactpofikk

p njm[<] wm J:]

I |selected 54 Objects 4

Puc. 57. BpalieHne obbekTa B4OMb O4HOM U3 MIIOCKOCTEN cdepbl BpalLeHus

* yTOObI BpaLwaTtb 06BHEKT B c80O0OHOU M/10CKOCMU, NOABEANTE KypPCOP MbILLM B
LeHTp cdepbl BpalleHms. Ciepa BpalleHnst oTobpaXkaeTcs XKenTbiM LIBETOM.
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# 3D-Mod *"'C:\Documents and Settings'DevDesktop' Exareprnbypr_3D\AN_chasovnya.tx3" _1of x|
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Puc. 58. BbibpaHHas cBoboaHasi NNOCKOCTb

4. Haxmunte n yaoepxuBamte KHOMKY MbilK, NPX 3TOM BpawanTe o6bekT 4o Heobxo-
ANMOrO NOMOXEHWS.

# 3D-Mod *"'C:\Documents and Settings',Dev\Desktop\Exarepunbypr_3D\AN_chasovnya tu3™ _1ol x|
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[ |Selected 54 Objects VA

Puc. 59. BpalieHne obbekTa B cBOGOHON NIOCKOCTU

76



PHOTOMOD 7.5 TpexmepHoe MogenupoBaHue

5. [onumoHanbHO] HaxkMnTe NnpaBoM KnaBuULLIEeN MbILM Ha KHOMKY & OCHOBHOM na-
Henu NHCTpyMeHToB. OTKpbIBaeTCs OKHO BpaweHue. 3agante napameTpbl BpaLle-
HUsE 0ObeKTa OgHUM U3 ABYX NPenfoXeHHbIX CNocoboB:

* OTHOCMUTESNbHO ero TeKyLero nonoxeHus (B pasgene OTHocuTenbHoe);
* OTHOCUTENbHO Hayana TekyLen cucTeMbl KoopauHart (B pasaene AGConTHoe).

HaxmuTe Ha knasuwy Enter.

@ B okHe BpaweHue fonyckaeTcs BBeAeHUE NapamMeTpoB BpalleHUsl C OTpuLaTenbHbIMU
3HaYEHUSMU.

< Mocne BpalleHns 0GbekTa, MU3MEHEHUS B 70 PacrofoXeHUN aBTOMAaTUYECKN (IMKCUPYIOTCS
B pasgene A6conioTHoe, oToGpakast ero Tekyllee MecToMNoNoXeHue.

rﬁ Bpawexwne I.':' | =] |i3--‘
ABconwoTHoe OTHoCHTENEHDE
Oce X 1.000000 Oce X
OceY  0.000000 Oce Y
Oce £ 0,000000 Qe £

Puc. 60. MeHo napameTpoB BpalleHus obbekTa

6.5.3. MacwTabupoBaHue ob6beKTa

MacwTtabupoBaHue BbiAENEHHOTO OObEKTA CLIEHbI MPOUCXOAUT OTHOCUTENBHO reOMET-
pU4ECKOro LeHTpa obbekTa.

Ytobbl n3aMeHnTb MacluTab o6bekTa BOOSb TPEX OCEN KOOpAMHAT NMOO BAONb O4HOM
N3 0Cen KoopauHarT, BbINOMHUTE crneayrLwine 4encTBuA:

1. Bbibepute MNpaBka » MacwTtabupoBaTb UM HAXXMUTE Ha KHOMKY L OCHOBHOW
NaHenu WHCTPYMEHTOB. Bkriwoyaetca pexum MaclitabupoBaHWs BblAeneHHbIX
0ObEKTOB.

2. LUWenkHnTe KHONKOM MbIWK MO 00bEKTY. B pesynsrate oToGpaxaeTca cuctema Ko-
opavHat obbekTa.
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Puc. 61. Cuctema koopauHat oobekTa

3. Bbibepute ocb koopguHaT BAOMb KOTOPOWN HEOBXOANMMO M3MEHUTb MacluTab oob-

eKTa.

* YTOObl M3MEHUTb MacwTab obbekTa BOONMb OOHOU OCU CUCTEMbI KOOPAWHAT,
noaBeanTe Kypcop MbILK K OCKM KoopauHaT. BeibpaHHasa ocb kKoopauHaT otobpa-

XaeTcCd XKeNnTbiM UBETOM.
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Puc. 62. BeibpaHHas ocb cuctemsbl koopauHat Z

* 4TOObl NI3MEHUTbL MaclTab obbekTa B MIOCKOCTM J8YX OCEN CUCTEMbI KOOPAMHAT,

noaBeanTe Kypcop MbILLM K NepeMblyke B popme TpeyronbHuKa, COEANHSIIOLLETO
o6e ocu. BbiGpaHHasi NNOCcKOCTb 0TOGPaXaeTcsl KENTbIM LIBETOM.
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Puc. 63. BelbpaHHasa nnockoctb YZ

* 4yTOObI M3MEHUTL MacwiTab obbekTta BOOMb mpex OCen cuUcTeMsl KoopAauHar,

noaBeanTe Kypcop MbILIN B LLEHTP OCel koopauHart. BeiGpaHHas obnactb 0To6-
paxkaeTcs B popme TpeyronbHUKa XenToro useTa.
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Puc. 64. BeibpaHHas obnacTtb - BOOMb TpeX OCEN CUCTEMbI KOOpAUHAT

4. Haxmunte n ygepxmBanTe KHOMKY MbIWK, NPU 3TOM NepeMECTUTE Kypcop MbILUN.
Mpoucxoant nameHeHne macwitaba obbekTa BOOMNb BblIbOpaHHbIX OCen KoopauHar.
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Puc. 65. UameHeHne macluTaba o6bekTa BAOMb TPEX OCEN CUCTEMBI KOOPAMHAT
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5. [onunoHanbHO] HaxXmuTe npaBoW KNaBULLEW MbILIKX HA KHOMKY L OCHOBHOW Na-
Henn NHCTpymeHToB. OTkpbiBaeTcsa okHo MacwtabupoBaHue. 3agante napameTpbl
macwTabupoaHus B pasgene OTHocuTenbHoe. Haxmute Ha knasuwy Enter.

@ B okHe MacwTabupoBaHue [oONycKaeTcsl BBeeHNe NapameTpoB MacluTabupoBaHus ¢
oTpULaTENbHBIMK 3HAYEHNUAMU.

g M3ameHeHus pa3mepoB ob6bekTa aBTomaTnyeckun ukcupytotTcs B pasgene Ab6contoTHoe,
oTMeyYasi TeKyLne 3Ha4eH1s ero napameTpoB.

rﬁ Macwrabuposadue = = Sl
ABconwoTHoe OTHoCHTENEHDE
Oce X Ocw X
Oce Y Oee Y
Oce Z Qe Z

Puc. 66. MeHo napameTpoB MacluTabupoBaHus oo6bekTa

6.5.4. NMpeobpa3oBaHne o6bLEKTa B CETKY

B Moayne npeaycmoTpeHa BO3MOXHOCTb onepaLuii ¢ nobbiM reoMeTpUYecknM TeNoMm.

Q Feomempuyeckum mesiom HasbiBaetcs 2D munm 3D-06bekT, KoTopbI co3gaeTca Anst popmmnpo-
BaHWs 1 oTobpaxkeHns B nHanbHon 3D-cueHe.

OcHoBOW reomMeTpu4ecKoro Tena, ABNSAETCA ero ceryaras obonouyka (cetka).

Cetuartas o6onoyka reoMeTpuU4ECKOro Terna MMeeT ONpenerieHHyr CTPYKTYPY U COCTOUT
13 BEPLUMH 1 rpaHen. BeplunHbl n rpaHm ntoboro cosaganHoro Tena (MpaBka» Co3pathb)
HEBO3MOXHO PeAaKTUPOBATb, TO ECTb M3MEHATL (POPMY TENa NPON3BOSIbHBIM 0Opa3oMm.
[nsa pegakTMpoBaHUs reOMETPUYECKOro Tena Heobxoanmo npeobpasoBaTb MCXOLHbIV
00OBLEKT B OAHOPOAHYIO CETYaTy0 000M0uUKY.

[nsa npeobpasoBaHusa 0ObekTa B CETKY BbINOMHUTE CeayLme JENCTBUS:
1. CosganTte 0ObEKT UMM UMNOPTUPYNTE OOBHEKT.

2. Bblgenute oObekT.
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Puc. 67. BblaeneHHbIn 00bekT - cdhepa

3. Bbibepute MNpaBka > NMpeobpa3oBaTh > B ceTKy. B pesynsrate npeobpasoBaHHbIN
0ObEKT CTaHOBUTCH peaakTUpyeMbIM.
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Puc. 68. BblbpaHHbI 06beKT, Npeobpa3oBaHHbIN B CETKY

6.5.5. PegaktupoBaHue BepLUMH OO6bEKTa

BepwuHa ob6bekma — TOYKN, B KOTOPOW CXOASATCA rpaHn cetdaton ob6onodkm tena.
[ns pegakTMpoBaHnsa BeplUMH 00beKTa BbINOMHUTE CrieayloLmne oencTBus:

1. CosganTe 0ObEKT UMM UMNOPTUPYNTE CNON BEKTOPHBIX OOBHEKTOB.

2. Bbligenute oObekT.

3. [onumoHanbHo] NS penakTMpoBaHus co30aHHO20 obbekTa BbiGepute MpaBka >
MpeobpaszoBaTth > B CETKy.

4. B pasgene PegakTupoBaHue HaXXMUTE Ha KHOMKY ', . BknioyaeTcs pexum pegak-
TUPOBaHUSA BEPLUNH OObeEKTa.
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Puc. 69. Pexxum pegaktnpoBaHus BeplnH obbekTa
5. [OI'ILI,VIOHaJ'IbHO] YT00bI yoanntb BepLUUHY, BblAernnTe ee N HaXxXMuUTe Ha KHOMKY
Ypanuts.

6. UYT0b6bLI 06BLEANHMTDL HECKONBKO BEPLUMH, BblAenuTe Ase unu 6onee BepLUMHbI U
HaXXMuUTe Ha KHOMKY O6beANHUTD.
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Puc. 71. OgHa BeplmHa, nonydYeHHas nytemMm obbeguHeHns AByX BEpLUMH
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7.

8.

9.

[onunoHanbHOo] YTo6bl 06bEANHNTL HECKOSBLKO BEPLLMH, PACNOSIOXEHHbIX HA pac-
CTOSIHUM MeHbLUEe 3a[aHHOro, BBeAMTE B MOSe 3Ha4YeHNe U HaXMUTE Ha KHOMKY
O6bLeauHUTD.

@ [ns cosgaHus enadkoli modesniu 06beKTa BblAenuTe BCe BEepPLUNHbI obbekTa, BBEOAUTE
MUHUMalibHOE pacCToAHME B Nosie N HaXXMUTE Ha KHOMKY O6beguHNTL.

[onunoHanbHO] YTO6bI pasaenntb paHee 06beANHEHHbIE BEPLUUHbI, BbIAENUTE UX
N HaXXMUTE Ha KHOMKy Paspaenntb. Bkniounte pexnm nepemMeLLeHmns BblaeNeHHbIX
0OBbEKTOB M NEpEMECTUTE HA HEOOXOAMMOE PacCTOsIHUE PasbeANHEHHbIE BEPLUNHBDI
KHOMKOW MbILLIN.
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Puc. 72. MNepemelleHne ogHOM M3 BEPLLWH MO ocn Y

YT0o6bI OTKMOUYMTD pPeXnm pegakTtnposaHnA BEPLUNH obbekTa, HaXKMUTE Ha KHOIMKY

YTobbl co3natb HOBYIO BEPLUNHY obbekTa, BbIMNONHUTE cnegywuine DencTBus:

1.

Bbigennte obbekT.
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2. B paspgene PegaktupoBaHue HaXXmuTe Ha KHOMKY ~, :. BkrtoyaeTcs pexum pegak-
TMPOBaHNSA BepLUMH OObEKTa.

3. B pasgene BepwuHbl HaxxmuTe Ha kHonky Co3aaTtb. BkniovaeTcs pexxmm co3gaHms
BEPLUNH.

4. YctaHoBuTE MapKep B HEOOXOAMMOE MOroXeHNe Ha 0ObEKTE.
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Puc. 73. YcTaHOBMNEHHBIN MapKkep AN Co30aHus B 3TON TOYKE HOBOM BEPLLMHBI 06bekTa

5. |.|.|,eJ'I‘-IKOM KHOMKM MbIlUX co3ganTe HOBYHO BEPLUNHY obbekTa.
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Puc. 74. Co3gaHue HOBOWM BepLUNHBI OObeKTa

6. YT0bbI OTKNOUYNTL pexunm co3gaHnAa BEpPLUNH, HAXXMUTE Ha KHOMKY Co3parthb.

6.5.6. PegakTupoBaHue rpaHen oobekTa
[paHb 06beKMa — MUHUMAanbHbIA TPEYrONbHbIA ANIEMEHT ceT4yaTon 060No4KkM Tena.

lpaHb Kaxgoro o6bekTa coaepXXuMT Hopmanb. Ecnn Hopmanb HanpaBneHa B CTOPOHY
HabntogaTens, To rpaHb 06bekTa oTobpaxxaeTtcs. Ecnu Hopmanb HanpasneHa B NpoTyH-
BOMOMOXHYK CTOPOHY OT TOYKM HabnoaeHus, To rpaHb He oTobpaxaeTcs.

[ns pegaktpoBaHus rpaHen o6bekTa BbINOMHUTE crnegyowme 4ENCTBUA:
1. CosganTe 0ObEKT UMM UMNOPTUPYNTE CNON BEKTOPHBIX OOBHEKTOB.
2. Bbligenute obbekT.

3. [onumoHanbHo] ONns pegakTupoBaHUA co3daHHO20 obbekTa BbibepuTe MpaBKa >
MpeoGpa3oBaTh > B CETKY.
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4. B pasgene PegaktupoBaHue HaXXMUTE Ha KHOMKY . BknoyaeTcs pexxum pegak-
TUPOBaHMs rpaHen obbekTa.
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Puc. 75. Pexxum pepgaktnpoBaHus rpaHen obbekta

5. [ns BblaeneHus rpaHen BbIMOMNHUTE crieayLlme JENCTBUSA:

[onumMoHanbHO] BbiAenUTe OTAENbHYH rPaHb LLENYKOM IeBOM KHOMKU MbILLMU;

@ UToObl BbIOENUTL HECKOMBbKO rpaHen, Haxmute u yaoepxuante knasuwy Shift,
LenYkammn MbILLKW NOCIefoBaTeNbHO BbIAENNTE HEOOXOAMMbIE FPaHU.

@ YT100bI CHATL BblAEMNeHne onpederneHHbIX rpaHer U3 BblGENEHHOW rpynibl, HAXXMUTE U
yaoepxvsanTte knasuwy Ctrl, 1 Lwenykamm Mbiwn nocrneaoBaTenibHO CHAMUTE BblAENeHe
Y HY>XXHbIX rpaHen.

[onumnoHanbHO] ANs BbiAeNeHns rpynnbl COCEAHUX rPaHen HaXMUTE U yOoepXKu-
BaliTe NIeBYH KHOMKY MbILLUWN N NEPEMECTUTE KypCOp «pacTsarnBasi» npsiMoyrosb-
Hyt0 0b6nacTb, BHYTPU KOTOPbLIV OyayT BblAeneHbl rpaHu;

[onunoHanbHO] Ans Toro YToObl BbIAENUTbL CXOXKUe rpaHn 06beKTa, T. €. rpaHu
HaxoAsawuecs psaoM C BblAENEHHOW U Npu 9TOM fiexawme B OOHOM C Heu

90



PHOTOMOD 7.5 TpexmepHoe MogenupoBaHue

MNOCKOCTU (NN Ke B NNOCKOCTAX, BrM3KMX N0 COCEACTBY C M3HAYarbHOW), Bbl-
NoNHUTE crneayoLlee:

1. BBegute makcMmarnbHO 4OMYCTMMBbIN Yros OTKIOHEHUS OT NITOCKOCTM B KOTO-
POW NEXUT N3Ha4YanbHO BblAeNeHHas rpaHb B pasgerne Boiaenutb cxoxue,
ot 0 go 180 rpagycos.

2. Haxmute Ha kHOrnKy B nnockocTu.

@ Cnvwkom Marsble 3Ha4YeHue yrna OTKIIOHEHWS NMPVBEAYT K U3NULLHE CTPOroi NpoBepKe
CXOXECTM rpaHeit, nanuwHe Gornblune — K BblAeNeHN0 BCeX rpaHei oobekTa He3aBu-
CUMO OT WX pacnorfiokeHus. BBoa paumoHanbHbIX 3HaYeHWit yria no3BosnseT GbICTpo
BbIAENUTb eAUHO0GPa3HbIe Y4acTKN OGHLEKTOB, YTO MOXKET ObITb MOSIE3HBIM, HAaNpPUMep,

npu TEKCTYPUPOBAHNN.

B aTtom cnyyae Konm4ecTBo 0B6HapyXeHHbIX CXOXUX rpaHer 1 pagnyc nx obHapyxeHus
noTeHUManbHO He OrpaHuYeHbl, OQHAKO B pesynbrate onepauun 6yayT BblaeneHbl
TOMNbKO Te CXOXMWEe rpaHu, KOTOpble HAaXOAATCH B HEMoCpeacTBEHHOM COCeACcTBe Apyr
oT gpyra. Npu aTOM BblgerneHne He pacnpocTpaHAeTCs Ha U30NMpPOBaHHbIE Y4acTKu, a
TakKe Ha rpaHu, Haxoaswmecs B napannernbHbIX NIOCKOCTAX.

6. [onuuoHanbHo] YTobbl yoanuTb rpaHb, BblAENUTE €e U HaXXMUTe Ha KHomnky Yaa-
nUTb.

% [ns yoaneHus BepLUnH BblAEMNEHHbIX rpaHen ycTaHoBuTe hnaxok Yaanuts cBoboaHble
BepPLUMHbI 1 NOCNE 3TOM0 HAaXXMUTE Ha KHOMKY YAanuTb.
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7. [onumoHanbHOo] YTOOLI OTAENUTL rPaHb OT OObLEKTA, BLIAENUTE €€ U HAXMUTE Ha
KHoMKy OTpenuTb. BknounTte pexmm nepemelleHnsi 00bLEKTOB U NEpeEMECTUTe
OTAENEeHHYIo rpaHb. [Npn 3TOM rpaHb OCTaeTCHa B kapkace oObekTa.
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9.

[onunoHanbHo] [Ins pasgeneHus rpaHen obbekTa Ha 6onee manble, HAXXMUTE Ha
KHONKy Pa3pgenutb 1 MCNonb3ynTe Mapkep MbIlWW NS pasMeTKU rpaHnL, HOBbIX
rpaHen mexnay CyLlecTByrWMMN pedbpammu 1 BepwimHamn. [ing Toro 4tobbl BbIATH
N3 pexrnma pasbreHus rpaHen, HaxXmuTe Ha KHonky PasaenuTsb elle pas.
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Puc. 80. Pa3bueHune rpaHel obbekTa

[onunoHanbHO] YTO6bI OTCOEAMHUTL rPaHb, BbIAENUTE €€, HAaXMUTE Ha KHOMKY
OT1coeanHnTb. BKrtounte pexxum nepemeLleHnst 06 bLeKTOB 1 NEPEMECTUTE OO BEKT.
OTcoeguHeHHasi rpaHb He BXOAUT B Kapkac oObekTa M SBNSieTcs OTAENbHbIM
0ObEKTOM.
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Puc. 82. OTcoeamHeHHas oT obbekTa rpaHb

10. YTOGbI CMecTUTb rpaHb B HanpaBreHWM Hopmanu, TO eCTb U3MEHUTb NULIEBYHO
rpaHb Ha 06paTHY UMM HA0GOPOT, HAXKMUTE Ha KHOMKY PasBepHYThb.
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Q‘ Kaxxgas rpaHb oGbekTa coaepxut Hopmarb. Ecnv HopMarbs rpaHy HanpaerieHa B CTOPOHY
HabntogaTens, To AaHHas rpaHb oTobpaXkaeTcsi B MaHeny NpocMoTpa U HasblBaeTcs Jiu-
ueeasi epaHb. MiHaye rpaHb He oToGpaXkaeTcsl U HasbiBaeTcs 06pamHod.
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Puc. 83. BoligeneHHas rpaHb obbekTa Ans U3MeHeHus HanpaBneHna ee HopmManu
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11. [onumoHanbHO] YTOObI BbIpaBHATL NOMNOXEHME HOPManen BblAENEHHbIX FpaHen no
OTHOLLEHWIO APYr K APYrY, HAXXMUTE Ha KHOMNKY BbinpaBuTb.

7

YT00bl M3MEHNTbL 0OpaTHYIO rpaHb Ha NMLUEBYIO, BbIAENUTE NEPBON NULEBYHO rpaHb. Ha-
npaBrneHne HopMarnu NepBoOW BbIOEMNEHHOW FPaHW SABNSAETCA OCHOBOW ANS OCTallbHbIX
rpaHen.
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Puc. 85. BblgeneHHble rpaHmn
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Puc. 86. ObpaTHasi rpaHb MU3MEHMach Ha JIMLEBYIO rPpaHb
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12. [onumoHanbHOo] [Ina co3gaHna crnaXxeHHoM mogenu obbekTa ycTaHOBUTE GNaXkok
CrnaxeHHble.
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Puc. 87. CrnaxeHHasa mogenb obbekTa

13. [onumoHanbHo] YTo6bl Ha3HauYNTL rPYyNNy CriaXnBaHUs AN BblAeNeHHbIX rpaHei
obbekTa, ycTaHoBuTe cpriaxkok Mo rpynnam. Belaenute Heobxoanmoe Konm4ecTso
rpaHei v B pasaene Mpynnbl HAXXMUTE Ha OAHY U3 32 NPOHYMEPOBaHHbIX KHOTMOK.

14. YT10Obl OTKMIOUYUTL PEXUM PENAKTUPOBaHNA rpaHeit 06bekTa, HaKMUTE Ha KHOMKY

».
YUTtobbl co3gaTb HOBYIO rpaHb 0O6bEKTa, BbINOMHUTE crneayowme 4ENCTBUSA:
1. Bbligenute obbekT.

2. B pasgene PepgakTupoBaHMe HaXXMUTE Ha KHOMKY . BknioyaeTcs pexum pegak-
TUPOBaHUSA rpaHel obbekTa.

3. B paspgene NpaHu HaxxmuTe Ha kHoMKy Co3patbk. Bkrtoyaercsa pexum cosgaHus
rpaHemn.
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Puc. 88. Pexxum cosgaHusa rpaHen

4. [onuuoHanbHo] [ns co3gaHusa rpaHun, cogepXawen HopMasib Mo YMOMYaHuio B
pasgene Hopmanu yctaHoeneH cdnaxok CospaBatb. lHaye cHUMUTE donakok
Co3paBaTth.

5. LUWenykom mMbiwn nocnegoBaTenbHO BbibepuTe BepLUnHbI (3 1 Bonee), OT KOTOPbIX
NPONCXOOMNT NOCTPOEHNE FPaHM.
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Puc. 89. [1Be BepLUMHbI HOBOW rpaHu

6. Llenykom MbIM CHOBa BbiOEpUTE NePBYHO B NOCNeN0BaTENbHOCTM BEPLLMHY FPaHu.
Cospgaetcsa HoBasd rpaHb obbekTa.

7. YT06bI OTKNIOYNTDL PEXNM CO34aHUSA rPaHen, HaxkmuTe Ha kHonky Co3paTh.
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Puc. 90. Hoeas rpaHb o6bekTa

YUToObl Ha3HaYNTbL rPyNMbl CrNaXuBaHUA A5 BblAENEHHbIX FpaHen 06bekTa, BbINOMHUTE
crnepywowne OencTems:

1. Bblaenute oObekT.
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Puc. 91. BblaeneHHblih 06bekT
2. B paspgene PepaktupoBaHue HakmuTe Ha KHOMKY . BkrtouyaeTcs pexum penak-
TUPOBaHMs rpaHen obbekTa.
3. B pasgene Hopmanu yctaHoBute hnaxku CrnaxeHHble v Mo rpynnam.

4. Bblgenute rpaHn n Haxmmte Ha kHorky 00. B pesynsrate HopManu BblgeNeHHbIX
rpaHen HanpaeneHbl B O4HY CTOPOHY. [laHHbIe rpaHu oTobpakatoTcsi C OAMHAKOBOM
APKOCTbIO.
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Pwuc. 93. HasHadeHue rpynnel crnaxuneanmsa 00 4ns BblAENEHHbIX rpaHer obbekTa

Bbligenute gpyrue rpaHn n Haxmute Ha KHonky 01. B pesynsrate Hopmanu aTux
rpaHen HanpasBneHbl B PYryto CTOPOHY.
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Puc. 94. BeigeneHHble rpaHm obbekTa
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Pwuc. 95. HasHadeHune rpynnel crnaxuneanmsa 01 onsa BblAENEHHbIX rpaHer obbekTa

6. [loBTOpuTe NYHKTHI 4 1 5 HEOBXOONMMOE KONNYECTBO pas.

7. Haxmute Ha KHOMKY & ONs OTKMOYEHNSI peXXrMa peaakTMpoBaHus rpaHei oobekTa.
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6.5.7. Co3gaHue cocTaBHOro oobekra

B mMogyne npegycMmoTpeHa BO3MOXHOCTb CO34aHUSA COCTaBHOMO obbekTa, KOTOpbIn
COCTOUT N3 HECKOMNMbKNX dhparMeHTOB, Kaxabli U3 KOTOPbIX NpeactaBnser cobon ot-
AenbHbI 06bEKT. B kayecTBe oparmeHTa BO3MOXHO MCMNOMNb30BaThb 060N 0ObEKT.

CocmasHol o6bekm — eauvHbIi 3D-00beKT, co3aaHHbI U3 ABYX 1 Bornee 06beKToB.
YT106bI CO30aTb COCTaBHON 06BLEKT, BbINOMHUTE criegyowmne AeiCTBUS:

1. CospganTe ncxogHble 06bEKTLI, U3 KOTOPbIX HEOBXOAUMO CHOPMMPOBATL COCTABHOM
OOBEKT UM UMNOPTUPYIMTE CIOWN BEKTOPHbLIX OOBHEKTOB.

-injx

®afin Mpaska BWA OOBeKTEl ©CNoM  HacTpofiku
el | o~ glslolta&olo| @ @Bels| 2 |u|m|

REIEEI%|§\IE\|Z\”T‘$’|E§|ELI‘_§"|®I%; B2 IE'?ITIE * |||. E'g'ICKﬂoKant.Haﬂ =

Puc. 96. VcxogHble 06beKThI

2. [MepemecTtute 06bLEKTHI B NpocTpaHcTBe 3D-CLEHDI.
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|Selected 4 Objects A4

Puc. 97. PacnonoxeHne o6bekToB B npocTpaHcTee 3D-CLeHbI

3. Bblgenute OCHOBHOM OOBLEKT C KOTOPbIM MoOcredoBaTeNnbHO 00beauHSATCS
ocTalibHble OObEKTHI.
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Puc. 98. OcHoBHOM 06BEKT C KOTOPbIM 06BEAMHSATCSA OCTanbHblE OObEKTHI
4. [onumoHanbHO] [ns pemakTnpoBaHusa co3daHHO20 obbekTa BbibepuTe MNMpaBka »
lNMpeoGpa3oBaThb > B CETKY.
5. B paspgene PepaktupoBaHue HaXXMUTE Ha KHOMKY =

6. B pasgene ®parmeHTbl HaXXMUTE Ha KHOMKY [lo6aBUTL. BknoyaeTcs pexum go-
0aBneHns oO6bLEKTOB.
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Puc. 99. Pexxum nobasneHnsa o6bekToB

7. LU,eJ'I‘-IKOM KHOMKM MbIlWKX BblaenuTe 06bekThl, KOTOpbIE HeobxogMmo o6beanHNTL
C OCHOBHbIM O6BLEKTOM.
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Puc. 100. O6beanHeHne apyrnx 06bLEKTOB C OCHOBHbLIM

8. HaxmuTte Ha kHonky lo6aBUTb YTOObLI OTKMOYMTL PEXMM A0OaBNEeHNS OOBLEKTOB.
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Puc. 101. CocTtaBHOWN 06BbEKT

9. Haxmute Ha KHOMKY = 4TOObI OTKMIOUYNTL PEXUM PEeaaKTUPOBaHUS )parMeHTOB.
OTaenbHble 06BbEKTbl BXOAAT B COCTAB COCTaBHOMO 0GbeKTa.
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Puc. 102. BblaeneHHble rpaHn cocTaBHOro obbekTa

CosgaHune coctaBHOro obbekta camo no cedbe He NPMBOAUT K €ero aBTOMaTU4EeCKOMY
NepecTpoOeHn0 — T. €. NOCTPOEHMIO HOBOW, HENPEPLIBHON, KOMOMHMPOBAHHOW NOBEPX-
HOCTW, onucbiBaeMon Habopom rpaHen.

HeobxogmmocTb B nogobHOM onepaumm Hanpsamyto 3aBUCKT OT TOro, Kakon TpebyeTtcs
pe3ynstaT 1 Kakum obpa3om npeanonaraeTcs BbIMNOMHATL NOCNeAyoLyo o6paboTky
obbekTa (Hanpumep — notpebyeTcsa Nv B fanbHENLEM HanoXeHne TEKCTYP).
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Pwuc. 104. BeigeneHHble rpaHy COCTaBHOMO 06bEKTa (B TOM YNCIE — CKPbIThIE MO, €r0 MOBEPXHOCTLIO)
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B cnyyae HeobxoaMMocTu, Anst Toro YTo6bl KOPPEKTHO NEPECTPOUTL NOBEPXHOCTL CO-
CTaBHOro o6bekTa 1 yaanuTb CKpbITble (BHYTPEHHWE) rpaHu, BbINONHUTE CrneaytoLlee:

1. BblaenuTte paHee CO30aHHbIN COCTaBHOW OOBLEKT;
2. B paspene PepaktupoBaHue HaXXmMuUTe Ha KHOMKY 5 ;

3. B pasgene ®parmeHTbl HAXXMUTE Ha KHOMKY YAanNuUTb BHYTP. rpaHu. BoinonHsaetcs
nepecTpoeHne obbeKTa;
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Selected "MewSphere”

Puc. 105. MNepecTpoeHHas NOBEPXHOCTb COCTABHOIO 0ObeKTa

4. Haxmute Ha KHOMKY B 4TOObI OTKMOUNTD PEXMM PeaakTUpoBaHUs (oparMeHTOB.
ﬁ, B cucteme Takke npegycMoTpeHa BO3MOXHOCTbL 00beanHeHNst 06bekToB. Mpu o6beanHeHun

00ObEKTOB, onepauunda yaganeHna BHYTPEeHHUX rpaHe|7| 1 nepecTpoeHnda NoBEPXHOCTU pe3ynbTu-
pyloLiero 00ObekTa HemMeaIeHHO BLIMNOMHAETCSH aBTOMaTUYECKN (CM. HI/I)Ke).

6.5.8. O6LeauHeHUe, NepecevyeHne U BblYUTaHNE OOBLEKTOB

B moayne npegycMoTpeHa BOSMOXXHOCTb BbINMOJTHEHUA NTOTMYECKUX OI'IepaLl,I/IIz O6'beﬂ,l/l-
HEHUA, nepece4yeHnsa n BblMMTaHNA 00bekToB (,qpyr n3 ,qpyra).
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[lns aToro BbINONHUTE crnegyowne enCTBUSA:

1. CospganTe ncxogHole 00beKTHI (ABa 1 6onee) NnNn MMNOPTUPYIMTE CrOM BEKTOPHbIX
06beKTOoB;

'. 3D-Mod *[Hoeas cuexa] - ‘ [E=R )

@aiin lMpaska Bug Obfwvexrer Cnow  Cnpaska
eREPH o~ ova®oo @EE Hee 0 £rnm
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Puc. 106. NcxoaHble 06beKThI

2. [epemectnte 06bEKTLI B NpOCTpaHCcTBe 3D-CUEHbI;

ﬁ, MpocTpaHCTBEHHOE NepeceyeHne 0GLEKTOB He SIBMSIETCA 06s3aTeNbHbIM YCIIOBMEM 115

BbINOSIHEHWS Onepauuu (Hanpumep — B cry4yae 06beaMHeHUsl 0GLEKTOB), HO NoApasymMe-

BaeTCs AN onepauuii BbIYUTaHWS U NepeceveHnst 0OGbeKTOoB (B NPOTVBHOM criyyae faHHble
onepauuv NpMBOAAT K HyNeBbIM pesynsrartam).

114




PHOTOMOD 7.5 TpexmepHoe MogenupoBaHue
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Puc. 107. PacnonoxeHne o6bekToB B NpocTpaHcTBe 3D-CLEHbI

3. Bblgenute oCHOBHOM 00bEeKT, C KOTOpPbIM nocriegoBaTeribHO 6yD,yT BbIMOJTHATLCA
Jiorm4yeckme onepauunu;
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FOPMZ0HTA/BHER

Aetanuzauna g E

BEPTMKANBHARA

[ Jn)m] ] oo T-]

Selected "NewSphere”
"

Puc. 108. BblaeneH oCHOBHOWM 00BbEKT
4. [onumoHanbHO] [Ans pemakTnpoBaHusa co3daHHO20 obbekTa BbibepuTe MNMpaBka »
NMpeoGpa3oBaThb > B CETKY;
5. B paspgene PepaktupoBaHue HOXXMUTE Ha KHOMKY B ;

6. B pasgene ®parmeHTbl, B pasgerne Jlormyeckme onepaummn, HaXXMUTE Ha OLHY
N3 KHOMOK:

* [onunoHanbHO] O6beauHeHue;

* [onumoHanbHo] NepeceyeHue;

* [onuuoHanbHOo] BblunTtaHue (A — B);
* [onuuoHanbHO] BblunTtaHue (B — A).

Bknioyaetcsa pexunm BbIMNOMTHEHUST COOTBETCTBYIOLLEN NOMMYECKOM onepauum Hag
obbekTamu.
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i ™
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TNoruueckne onepavum

ObbeanHeHne

Mepeceuenne
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[
[
[ Beiuntanwe (B-A)

TouHecTe 0.001 E

Selected "NewSphere”

Puc. 109. Pasgenbl «PenaktupoBaHuey, «PparmeHTbI» U «Jlormyeckue onepauum»

7. HaCTPOVITe TOYHOCTb NepecTpoeHnd 00bEKTOB B COOTBETCTBYHKOLLEM MNMOJi€ BBOOA.
YBenuyeHne 3aaHHoro 3Ha4eHnsa BeAET CHUXKEHMIO AeTann3aumm NToroBbix 06b-
eKkToB. [1Na noBbIlEHNS AeTann3aumm BbIXOAHbIX 00BbEKTOB YMeHbLUNTE AaHHOEe
3Ha4eHune.

L

Heobxoanmas npu BbINOMIHEHMN KOHKPETHOM OnepaLn TOYHOCTb NEPECTPOEHNSI OOGBLEKTOB
MOXET BapbMpOBaTbCS, B 3aBUCMMOCTU OT TPeByeMbIX pe3yrnsTaToB U Ka4ecTBa MCXOAHbIX
AaHHbIX (HanpMmep — KavyecTBa NOCTPOEHUS BEKTOPHbIX 0OBbEKTOB, M3HAYarNbHO CO34aHHbIX
B LLlOC PHOTOMOD wvnu B HOM nporpaMMHOM obecrneveHum). 3HadeHnst JaHHOro napa-
MeTpa MOryT UrpaTtb CyLLIECTBEHHYIO pPOrib BO BpeMs onepaumm obbeguHeHns o6beKToB,
KOTOpble, B 3aBUCUMOCTUN OT OOCTOATENBCTB UX NMOCTPOEHMS, MOTYT KaK naearnbHO NpUMbl-
KaTb OPYr K APYrY, Tak U BbITb MPOCTO OTHOCUTENBHO BM3KO PacnoXeHHbIMU.

COOTBETCTBEHHO, PEKOMEHAYETCA M3HayanbHO BbIMOMHATL onepauun ¢ o6bekTamu C
TOYHOCTbBIO UX MEPECTPOEHNs, 3a4aHHON B CUCTEME NO ymonyaHuio. B cnyvae Heynoene-
TBOPUTENbHBIX BbLIXOAHLIX Pe3yrnbTaToB, CUCTEMa MO3BOMSET OTMEHWUTb BbINOMHEHHYHO
onepaumio (KHomka ¥» OCHOBHOW NaHenn UHCTPYMEHTOB) U NOBTOPUTL €€ YXKe CO CKOpPEK-
TUPOBaHHbLIMW 3HAaYEHUSIMU AaHHOIO NapameTpa. Heobxoaumo yumnTbiBaTh, YTO Ype3MepHOe
NOBbILLEHWE 3HAaYeHWs, 3aaHHOro No YMONYaHWIo, CKopee BCEro NpueBeaeT K HeyaoBrne-
TBOpPUTENbHBIM pesyrnbTatam (B BUAE HenpeayCMOTPEHHbIX U CYLLECTBEHHbIX U3MEHEHUI
nepBoHavanbHoM OopMbl 3arpy>KeHHbIX OOBbEKTOB).
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8. Llenykom neBow KnasBuLIM MbILLX BblAENUTE OOBEKT, COBMECTHO C KOTOPbIM OIS
OCHOBHOro 06bekTa Heo6xoaMMOo BbIMOMHUTL BbIOpaHHYO B NyHKTe 6 onepauuio.
OTKpbIBaeTCA AManNoroBoe OKHO:

r‘ Bonpoc L=t =

Yaanute obbekT?

(2]

[ & [ b ] [ omen

Puc. 110. OnanoroBoe OKHO

* Haxmunte Oa, ons Toro 4tob6bl yaanutb BblOpaHHbIN AONONHUTENBHbBIA 0OBHEKT,
nocre BbIMOMHEHUs onepauuu;

* Haxmute HeT, 4ns Toro 4tobbl He yaansaTb BbIOpaHHbIN AOMNONHUTENBHBIA OOBHEKT.

9. [onuuoHanbHO] nocregoBaTeNbHO MOBTOPAUTE OENCTBUSA, ONUCAHHbIE B MYyHKTE
BblLe, C ApYrMMy o6beKkTaMu, 3arpyxeHHbIMU B NpOCTpaHCTBO 3D-cLUeHsbl, B criyyae
HeobxoanmocTy;

r ™
@ 2D-Mod “[Hosas cueral =@ =
©aitn Mposka Bug Obwexrsr Cnon  Cnpasks

EPFEPEH c Do ARO00 ([EEE B é&»rnnm

Mzt d s kS nEeen Boe[D[0[@8[R] e 1 B [ -[ckiokansnas -

[-]0crosHkIe cBoiicTEa

Mua  NewSphere 1]

o =
[¥] Fpann [] Tect ryBuHel
[]Pedpa [ Tect anbba
[] Beprunks [C] Mpozpaubii
[¥] Ny, rpann Oceewennsiii
["] 06p. rparm ] Anrammuecknii
[-1ATpMEYTEI

[-]AcnonnuTensHbie ceoiicTea
Uanaugnd . uerp. | kormpon
[-IPegakTuposanie

[-]PparmenTsl

oo

¥ aaauTe BHYTP. rpan ]
Normsckme onepaum

Mepeceuenne
Benmanue (A-B)
Benmanue (B-A)

Touocts oot ]

[»)(u](m][ <[ oo [-]

[Selected "NewSphere’
\

Puc. 111. PesynbraT 06beaMHeHns AByX 06 bEKTOB
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(@wmeriommaes T eles)

®aiin  Mpaexa Bua Obvextsr Cnow  Cnpaska
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CdE]
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[Selected "NewSphere”
U

Puc. 112. Pesynsrat nepecedeHnst AByx 06bEKTOB

(@ s o - T e
Qaiin [Mpaeka Bug Obvexter Cnow | Cnpaska
E@E®PE o~Ms OYYalkao (@ Bee & runm

RS iR N[FP e e g o2 ([E[T8[0% e n m O -|ckioxmnsmen v

TpexmepHoe mMogennpoBaHune

[(»J(u)(m)[ <] oo [-]

| Pos: (0.000000, 0.000000, -0.853477)

&

Puc. 113. Pe3syneraTt BelunTaHNst ogHOro obbekTa 1u3 gpyroro (BapmaHT 1)
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Puc. 114. Pe3ynbraTt BblYMTaHUsi O4HOrO o6bekTa U3 Apyroro (BapuaHT 2)

(@ 20-Mod *IHosan cueral - ‘ [ESEE =)

Qaiin [Mpaeka Bua Obvexter Cnon  Cnpaska
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|S=I=:ted "NewBox"
8

Pos: (-0.350439, 1.961706, 0.000000); Move: (-0.350439, 1.961706, 0.000000)

Puc. 115. Pe3ynbrart BeluMTaHWs ogHOro obbekta 3 gpyroro (BapuaHT 1), AONONHUTENbHBIN O6bEKT
He 6bln yaaneH nocrne BbINOMHEHWUS onepauun (M CMeLLEH AN HarmaAHOCTU UINIOCTpaLmm)
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Puc. 117. bnusko pacnonoxeHHble 00beKTbl, 06 beANHEHHBIE C BbICOKOW TOYHOCTbIO
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Puc. 118. bnnsko pacnonoxeHHble 00beKTbl, 06 beANHEHHbIE C HN3KOW TOYHOCTbIO

10. B pasgene ®parmeHThl, B pasgene Jlormyeckme onepaumm, HaXXMmTe Ha COOT-
BETCTBYIOLLYHO KHOMKY, A4J151 TOrO YTOObI BbIKMHOUNTD TEKYLLUIN PEXUM (NepeceveHus,
06beaAnHEHMSA UNK BblYMTaHNA OOBHEKTOB);

11. HaxmuTte Ha KHOMKY 5 B pasgerne PeAaKTVIpOBaHVIe, ansa Toro YTOObI OTKMIOYNTL
peXnm pegaktTnpoBaHuUA ('.bpaFMeHTOB.

6.5.9. OnTuMM3auma Konm4yecTsa rpaHem o6 bLEKTOB

NMnopTupoBaHHble 0GbEKTbI, B 3aBUCUMOCTM OT YCNOBUIN X CO34aHMS U UCMONb30BaH-
HbIX 15t 3TOF0 MHCTPYMEHTOB, MOTYT COAEpPXKaTb HeONpaBAaHHO 60MbLLOE KONNYECTBO
rpaHen, B cUTyaumsx, korga goparmMeHT o6bekTa, NpeacTaBnaoWmnin n3 cedst naeanbHyo
MMOCKOCTb, MOXET OblITb, C TEM XKe YCNEXOM, ONMCaH ropas3fao MEHbLUMM MX KOFTUYECTBOM.

[ns TOro 4YtoGbl ONTUMM3NPOBATbL KOMUYECTBO rPaHei, OMUChbIBaOLWMUX NoaobHbIe
y4yacTku obbekTa, BbINOMHUTE crieaytollee:

1. Bbloenute o0bekT;
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2. [onumoHanbHo] [na pepaktnpoBaHua co3daHHO20 obbekTa Bbibepute lMpaBka >
NMpeo6pa3oBaThb » B CETKY;

3. B pasgene PegaktupoBaHMe HaXXMUTE Ha KHOMKY B ;

4. [onuMoHanbHO] CKOPPEKTUPYMNTE TOYHOCTb NEPECTPOEHMS OObEKTA, B NoNe BBOAA,
COOTBETCTBYIOLLEM KHOMKE YNPOCTUTb, pasgerne dparmMeHTbl.

g O6pabaTbiBaeMbii 06LEKT MOXET Takke coaepaTb hparMeHTbl 04eHb 6/1U3Kue K Nnoc-
KoCTU no dopMe, KOTopble (ECNM 3TO COOTBETCTBYET pellaeMbiM 3agadam) Obino Gbl
onpaBAaHHO MHTEPMNONMPOBATL Kak NOCKOCTb.

BapbupoBaHue 3HayeHMs1 TOYHOCTM NEePECTPOEHNsi OObeKTa NMO3BOMSIET MOSb30BATEN!O
HacCTPOWUTb CTEMEHb UCMONb30BaHWSA MHTEPNOMALMK. 10 yMONYaHMIo, NP HU3KOM 3HaYEHUN
AaHHOro napameTpa (BblCOKasi TOHHOCTb) MHTEPMONSALUS HE NPUMEHSIETCS.

[ns Toro 4ToGkI MHTEepnonmpoBaTb Onn3kme K NnockocTn d)paFMeHTbl obbekTa Kak nrnoc-
KOCTb, HeobXxoanumo (I/IHOFD,a - 3Ha‘-II/ITeJ'IbHO) yBENU4NTbL BBEAEHHOE 3Ha4YeHune (CHI/I3MTb
TOYHOCTb nepeCTpoeHMﬂ).

5. Haxmunte Ha KHOMKy Ynpoctutb. B crniyyae Hanumuusa «U3nUWHUX» FpaHen B
«MNNOCKMX» doparMeHTax obbekTa, X Konn4yecTeo byaeT npuBeaeHo K MUHUManbsHO
HeobxogMMoMmy;

6. Haxmute Ha KHOIKY 5 B pasgene PeﬂaKTMpOBaHMe, AN TOro YToObl OTKNIOYUTL
pexum pegaktnpoBaHUA (bpaFMeHTOB.

6.5.10. PepakTupoBaHue To4eK NOSIUIIUHUN

[ns pegaktMpoBaHust TOMEK NONUIIMHMM BbINOSTHUTE cnegyowne JencTBus:
1. CosganTe NOAUANHUIO U UMNOPTUPYIMTE CITIOM BEKTOPHbLIX OO BbEKTOB.
2. Bbigenute nonunuHuio.

3. B pasgene PeAaKTVIpOBaHMe HaXMUTE Ha KHOMKY ._ :. Bknrovaetca pexum penak-
TUPOBaAHUA TOYEK MONMUITNHUN.
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5. [onumoHanbHO] YTobbl yaanuTb TOUKY, BbIAENUTE €€ N HAXXMUTE Ha KHOMKY YAanuThb.
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6.

7.

[onumnoHanbHo] YTobbl N3MEHUTL HanpaBneHne NOMUIMHUK (MOMEHATL MecTamMm
NepBYHO 1 NOCNEAHION TOYKM NOMUMMHNM), HAKMUTE Ha KHOMNKY PasBepHYTb.

YT0o6bl OTKNIOUNTL peXxunm pegakTnpoBaHUA TOYEK NMNOJNTUITMHUN, HAXXMUTE Ha KHOMKY

6.5.11. PegaktupoBaHue kpusoun besbe

[lna penaktnpoBaHust ToMeK KpuBon besbe BbiNonHUTE crnefyloume eNCTBUS:

1.

2.

Cospgante kpuByto besbe unm MMNopTUPYMTE CIro BEKTOPHbLIX OO BLEKTOB.
Bblioenute kpuyto besbe.

[onunoHanbHO] YTOGbI M3MEHUTL KONMMYECTBO CerMeHToB B pasgene Kpusas,
BBEAUTE KONMMYECTBO CErMEHTOB MeXAY KOHTPONbHbIMU TOYKaMW.

[onunoHanbHO] YTObbI co3gaTb 3aMKHYTYHO KpuByto Besbe B pasgene Kpusas,
yCTaHoBUTE pnaxok 3aMKHyTas.

B pasgene PegakTupoBaHue HaXXMUTE Ha KHOMKY -, . BknoyaeTcs pexxum penak-
TUPOBaHUS TOYeK KpmBon besbe.
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6. B pasgene To4ykm HaxmuTe Ha kHoNKy Co3paTtb, Bbibepute ogmH n3 cnegyoLmnx
TUNOB TOYEK:

« [7— Touka c gBYMSI HE3ABUCUMbIMM KOHTPOIbHbLIMWU TOMKaMK, COEAUHEHHBIMM
oTpe3kamu NpsiMbIX (KacaTesnbHble K COCeaHNM CerMeHTam KpUBOM);

@ UT06bI M3MEHWTb KPUBU3HY Y4acTKka KPMBOWA, BKITHOUYUTE PEXMUM NEPEMELLEeHUS], yCTaHo-
BUTE KyPCOP MbILLN HA KOHTPOJSIbHOM TOYKE (BbIAENAOTCS 3EMEHbIM LIBETOM) U Nepeme-
CTUTE ee B NPOV3BOSIbHOM HamnpaBieHnu.

.~ — TouKa C AByMS CBA3AHHLIMM MEX Ay COBO0I KOHTPOMNbHLIMU TOUKAMU, COeau-
HEHHbIMW OTpe3kaMu NpsIMbIX (KacaTernbHble K COCEAHUM CErMEHTaM KPUBOW);
NPY U3MEHEHNM NOSIOXKEHNSI OOHOM U3 KOHTPOSbHBIX TOYEK, ApYrast KOHTPObHas
TOYKA U3MEHSIET MONOXXEHNE CUMMETPUYHO, HO PacCTOSIHUE A0 rMaBHOW TOYKM
OCTaeTcsi HEU3MEHHbIM;

« _~—TOYKa C ABYMSI )KECTKO CBA3aHHbLIMU MeXay COBOM KOHTPObHLIMU TOYKaMK,
COeOVHEHHbLIMU OTpe3kamMu NpsIMbIX (KacaTenbHble K COCEAHUM CErMeHTaM Kpu-
BOW); NPU U3MEHEHUWN MONOXEHUS OQHON U3 KOHTPOMNbHbLIX TOYEK, ApYyrasi KOH-
TPOnbHas TOYKa U3MEHSIETCH CUMMETPUYHO;
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Puc. 124. Tvin TOYKKM - TOYKa C ABYMS XKECTKO CBA3aHHBbIMU MeXAy COBON KOHTPOIbHLIMU TOYKaMU
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7. [onumoHanbHO] YTOGbLI yaanuTb TOYKY, BbIAENUTE €€ U HAXXMUTE Ha KHOMKY YAanuTb.
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Puc. 125. BelgeneHHas Touka Anga yaaneHus

=
@alin MNpaska Bua OFbextsl Cnow  HacTpoiikm
R BER RS EENEEEE S »[n|m

NEHEEEIDEE |z =[=[[[@[¢[& o n|m|0 -[oToeme |

[1Oc-osHere caoiicTsa

i [Nengezercurvel | | |
Croii [Layer

W rpamm ¥ Tect rnyEwHul
[Kpwgan |

I” pefipa ™ Tect ansda

I~ fuu, rpanm I~ OcsewenHbIi
CermetTal
SamyTan

™ 0Bp. rpann = | Avammoecsmi

cBoiicTEa
I'\apamerpm LieHTp | KoHTpon

I~ Bepume I Mpospaussiit
[ ]Pana»cmpcsanwa

Hrown——————————————

{ =

Vnanvrrh

PasEEpﬂy’n:

| NewBezierCurve A

Puc. 126. YoaneHne BblAE€NEHHOM TOYKMN

8. [onuunoHanbHo] YTO6bI N3MEHUTL HanpaeneHne Kpuon besbe (NoOMeHSATL MecTamu
Ha4anbHYH U KOHEYHYIO TOYKM), HaXXMUTE Ha KHOMKY Pa3BepHyTb.
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9. [onuuoHanbHO] YTOGLI NepenmeHoBaTb KpuByko besbe, B pasgene OCHOBHbIe
cBoucTBa B none Umsa BeBeguTe Ha3BaHMe KPUBOW.

10. [onumoHanbHO] YTO6bI N3MEHNTL LIBET TOYEK KpMBOW Be3be, ABOMHLIM LLEMYKOM
MbILIKX NO KBagpaTty B pasgerne OCHOBHbIE CBOMCTBA BbibepuTe LBET.

11. YTOObI OTKMIOUYUTL PEXMM PEdAKTUPOBAHUA TOYEK KpuBOW besbe, HaxmuTe Ha
KHOMKY

-i0x
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Puc. 127. OTknoveHne pexnma pegaktupoBaHus Todek Kpuson besbe

7. Pexxnm npunBsA3KN 06 bEKTOB

7.1. O6wime cBepgeHun

lNpussska 06bekmos — YCTaHOBJ1IEHNE NEePaAPXUHECKNX cBsA3sen mMexay obbekTamu ons
OAHOBpPEMEHHOIo nepemMeLlleHunA (MaCUJT86VIp0BaHVIF|, Bpal.l.l,eHMFI) 00bLEKTOB B Tpex-
MEPHOM TMPOCTPaHCTBE CLEHbI.

B moayne npeaycmoTpeHa BO3MOXHOCTb paboTbl Kak C OTAENbHbIMM OGbeKkTamu,
pacrono)XeHHbIMWU He3aBUCMMO APYr OT Apyra, Tak U ¢ rpynnamn o6bLeKToB, coaepxa-
UMW MepapxmYeckne CBA3M TUMNa «PpoaUTENbCKUIA OOBEKT - 0YEPHUA OOBEKT».
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PHOTOMOD 7.5 TpexmepHoe MogenupoBaHue

LlouyepHuli 06beKM — OOBLEKT, KOTOPbIA NPU NEPEMELLEHNMN, BPALLEHUN U MacLuTa-
OMpoBaHMM CBA3AHHOIMO C HUM POAMUTENLCKOro 0O6bEKTA CMHXPOHHO MEpeMeLLaeTcs,
BpalLlaeTca unu mactabupyertcs.

Podumenbckul 06bekm — O0BBbEKT K KOTOPOMY NPUBA3AH JOYEPHUI OOBEKT.

CyuwiecTByeT BO3MOXHOCTb NPUBSI3KM HECKOSbKUX OOBLEKTOB, MPU 3TOM MPUBSA3KY B
rpynne HeobxoaMMo OCyLLECTBUTb B NOPsiAKE BO3pacTaHusi, TO eCTb r1ep8biM Heobxo-
AMMO BbIOpaTb 0OBLEKT, KOTOPLIV SABNSIETCA CaMbIM MNAALWNM 40YEPHUM OOHEKTOM.

7.2. NMpuBs3ka o6beKToB

YTtobbl npmnBA3aTb 00bEKTbI, BbIMOMHUTE cnegywuine AencTBus:

1. Bbibepute Mpaeka > MpueaAsaTb 1Ny Haxmute Ha kHonky k8 ocHoBHOWM naHenu
MHCTPYMEHTOB. Bkntoyaetca pexvm npmBa3kn 06bEKTOB.

% 3D-Mod *[Hoean cuena] ;Iglﬂ

®afin Mpaska Bna ObeekTel Cnon  HacTpofiim
el | o~ Bls|ofylals(alo| € BHels| A LIL]

[xs =i [en|an|2x] & |22 |alz=|e] 2= 0 @4 [@ o n|m|b [oroamme <]

Puc. 128. Pexxum npmBsskn o6beKkToB

2. LUWenykom KHOMKM MbIWn BbIbepuTe 4OYEPHUN OOBEKT.
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3. HaxmuTe 1 yaepxvmBante KHOMKY MbILLM 1 NepeTaLmTe ykasaTenb MbIlX Ha APYron
OOBEeKT.
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Puc. 130. MNpwuBsska goyepHero o6bekTa (chepa) k poanTenbCckomy (LMNUHAP)

131



PHOTOMOD 7.5 TpexmepHoe MogenupoBaHue

4. OTnycTMTE KHOMKY Mblwn. JIMHUS NpUBS3KM Mexay obbekTamy HEecKOnbko pas
NoACBEYMBAETCS, TO ECTb MPOUCXOANT NPUBA3Ka 0OHLEKTOB.
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Puc. 132. BpalleHue cpepbl 0GHOBPEMEHHO C LMNNHAPOM
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5. YTOObl OTKMIOUNTE PEXUM NPUBA3KN OOBHEKTOB HAXMUTE Ha KHOMKY K .

UTtobbl npmBsa3aTb 06BHEKTHI MO MMEHU M3 CMCKa OOBbEKTOB, BbINOMHUTE crieaylowme
JEencTBuS:

1. Bblgenute godepHuii 06LEKT, TO eCTb 0OBEKT, KOTOPbLIN ByAET CUHXPOHHO NOBTOPSATH
AEencTBus Apyroro obbekTa.
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Puc. 133. [JouepHuit o6bekT

2. HaxmuTe Ha kHOMKy £§ OCHOBHOW NaHenu MHCTPyMeHTOB. OTKPbIBAETCH OKHO
BbiGpaTb 06bLEKTbI.
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% Buibpatb obbekTh x|
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Puc. 134. OkHo Bbibopa 06bEKTOB M3 Cnncka

3. Bbibepute B cnucke poguTenbCkuMi OOBLEKT, TO eCTb K KOTOpoMy ByaeT npmBsizaH
BblAENEeHHbI OObEKT.
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Puc. 135. Beibop poantenbckoro 06bLekT 13 cnvucka

4. Haxmute Ha KHOMKy BbibpaTtb. B pesynsrate nponcxoguT npuBsa3ka 06bEKTOB.
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5.

YT0ObI OTKMOYNTDL PEXMM NPUBS3KM OOBLEKTOB HAXXMUTE Ha KHOMKY & .

7.3. OTMeHa NpUBA3KU MeXAY OO beKTammn

B moayne npegycmMoTpeHa BO3MOXHOCTb OTMEHbI pPaHHEee YCTaHOBIEHHOW CBA3N
mexay obbekTamu.

PaccmoTpuM Ha npymepe Tpex CBA3aHHbIX Mexay cobon 0ObEKTOB onepauunio OTMEHbI
nNpuBA3KK. B gaHHOM npumepe Mnaglmm Ao4epHUM o6beKTOM SABMASIETCA KOHYC, CTap-
LLIMM JOYEPHUM OB BLEKTOM — UUIUHOP, POANTENLCKUM 06beKTOM — mpyba. Onepauus
NPMBA3KM AaHHbIX OOBEKTOB NPOMCXOAMNa B TaKoW NocneaoBaTenbHOCTY:

1.

2.

OT KOHyca Obina ycTaHoBEHa CBA3b K LUITMHAPY.

OT umnuugpa 6bina yctaHoBneHa cBs3b K Tpybe. B pesynbrate npu BpalleHun
Tpy6bl ABa foYepHMX 06beKTa CUHXPOHHO BpaLLatoTCs.
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Pwuc. 138. BpawieHue TpyObl BMecTe C LUAMHAPOM Y KOHYCOM
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Pwuc. 139. BpaweHue TpyObl BMecTe C LUAMHAPOM Y KOHYCOM

Ytobbl OTMEHUTL NPUBA3KY MeXAOY obbekTamm, BbINOSTHUTE cnegywuine OEencTBUS:

1. Bbloenute o6bEKT, y KOTOPOro HEOBX0AMMO OTMEHUTL NPUBSA3KY K POAUTENBCKOMY

OObEKTY.
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|Cy\|nder

i

Puc. 140. BoigeneHne goyepHero obbekta

2. BbibepuTe MpaBka > OTBA3aTb UMK HAXMUTE Ha KHOMKY § OCHOBHOI NaHenu vH-
CTPyMeHTOB. B pesynbrate cBs3b Mexay AaHHbIM U POAUTENbCKMM OOBHEKTOM
pa3opBeTCS, HO CBA3b C APYrMM OOBHEKTOM OCTaHETCS.
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Puc. 142. BpaweHue unnuHgpa BMecTe ¢ KOHYCOM
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8. MpucBoeHne TeKCTypbl

8.1. NMpucBoeHune Tekctypbl 3D-06beKkTam

B moayne npeaycmoTpeHa BO3MOXHOCTb NpucBoeHnsa 3D-o6bekTam TEKCTYpbI, C NOMO-
LLIbIO KOTOPOM reoMeTpuyeckme Tena NpMHMMaloT BUA, pearibHblX 06beKTOB.

&  Texkcmypa npefcrasnsieT coboit M3obpakeHue, KOTOpoe BO3MOXHO MpuUcBoUTL 3D-0GbekTy
AN UMUTaLMK pearibHbIX MaTepuanoB NMPUPOAHOTO Ui NCKYCCTBEHHOMO MPOUCXOXAEHMSI.

[nsa npucBoeHnst TekcTypbl 3D-06bekTaMm NoaaepKmMBaroTCs N300pakeHnsa cneayowmx
dopmartos:

» TagImage File Format (TIFF) — TIFF n GeoTiff dbopmar, cogepxalumin cneumanbHble
pasgenbl («Tarnmy») Ans 3anmcu nHgopmaumm O reonpuBsa3ke;

» Windows Bitmap File (BMP);
+ JPEG (JPEG);
* PNG (PNG);

+ JPEG2000 (JP2) — pacTpoBbii hbopmarT C jpeg-cxxatmem n nHgpopmMaumen o reonpum-
BA3KE B 3arosioBKe.

g OrpaHu4yeHmne Ha pasmep BbixogHoro danna dpopmara JPEG2000 — He 6onee 500 M6.

Ana npuceoeHus 3D-00bekTam TEKCTYPbl HEOOXOANMO HE TONMBKO 3arpy3nTb TEKCTYPY
B OOBbEKT, HO 1 OTpeaaKTMpPOBaTh TEKCTYPHbIE KOOPAMHATLI, TO €CTb 3a4aTb pacnoro-
XEeHune, N3MeHNTb MacLiTab n3obpaxeHns Ha NOBEPXHOCTN OObEKTA.

YUTtobbl npncBonTb TEKCTYPbl 3D-00bEKTY, BbINOMNHUTE Creayowme 4eNCTBuUS:
1. CosganTte 0ObEKT UMM UMNOPTUPYNTE CNON BEKTOPHBIX OOBHEKTOB.

2. Bblgenute oObekT.
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Cnait ILa‘,‘er (ID 09

v rpamm ¥ Tecr rnyBiHs
™ Pefipa ™ Tecr ancda
r BepuimHel r MpospaqHeIi
¥ nau. rpaHu ¥ OcsewenHoi
06p. rpaHn ™| AnankHesicHi

[ATPHEYTEI

"[—],qanoneraanb\e CBOCTES

MapameTpsl I Llentp Kontpon

» njmf[<] oo ]

[ |Build[Line[182]] 4

Puc. 143. BolgeneHue obbekTa a4ns NpucBOEHUS TEKCTYPbI

3. Bbibepute MpaBka > MpaBuTb TeKCTypHble koopauHaTbl (Ctrl+T). Bkntovaetcs
PEXMM TEKCTYPUPOBAHWS.
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Puc. 144. Pexunm TekcTypupoBaHus

4. B pasgene TeKcTypbl HOXXMUTE Ha KHOMNKY 3arpy3nTb. OTKpbIBaeTCcA OKHO 3arpy-
3UTb TeKCTypy. LLlenykom mbiwn BoiGepute hann TEKCTYPbI U HAXXMUTE Ha KHOMKY
OTKpbITb. [TponcxoanT 3arpy3ka TEKCTYPbl B BblIOpaHHbI OOBHEKT.
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Puc. 145. 3arpyaka TekcTypbl B O6bEKT

5. [onumoHanbHo] Ecnn Heobxoanmo NPUCBOUTL OAHY TEKCTYPY HECKONBbKUM OOBbEKTaM,
BbINOMHUTE cregyowime 4enCTBIS:

» B pasgene PegakTupoBaHMe HaXXMUTE Ha KHOMKY B 1 B pasgene ®dparMeHTbl
Ha)xMnTe Ha kHonky [lo6aBuTb. Bkrntovaetcsa pexmm gobasneHnst 06bLEKTOB.
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Puc. 146. Pexxum pobaBneHns oobekToB

* LLENYKOM MbILW BblaenuTte Apyrne oobekTbl U HaXMUTE Ha kKHonky [Jo6aBuUTb,
4YTOObI OTKNIOYNTL pexnm gobaBneHnsa o6bLEKTOB.

144



PHOTOMOD 7.5 TpexmepHoe MogenupoBaHue

* 3D-Mod *"C:\Users\nrazuvanova.RACURS\Desktop\ExaTepunbypr_3D\AN_chasovnya.ba3" - | E|| ﬂ

dalin Mpaska Bua OBbekTel ChoWw  HacTpoiiku

|8 o[> Gl [o]a|@alo|[€ Bels v |ulm|
\EI El%l \l“\l':\I \l‘f’lﬁlﬂl‘g"l@lm, i5|"55|::Z:|ﬂ|'|’|'ﬂ‘ L ] |||. Dﬁ'ICKﬂoKaanaﬂ j

[[1OcHoBHEIE cBoicTEa

Cnoit ILayer {ID 04)

v rpamm V¥ Tecr I')'IYSHHbI
™ Pefipa ™ Tecr ancda
r BepuimHel r MpospaqHeIi
¥ nau. rpaHu ¥ OcsewenHoi
06p. rpaHn N JHHANHHECIEHA

|W‘|l I Build[Line[182]] .:|

|' [Hampubyter—————————— |

[ AononHuTenEHEIE CBOMCTES

“ MNapaveTpsi Llentp Kontpon |

[HPenaxTHpoBaHue

NG

[Hoparmerme——————— |

’7| lobaprTe

[ BuidiLine[1821]

B

Puc. 147. OTknto4eHne pexuma gobaBneHns o6beKToB
» BblGepuTte MpaBka > MpaBUTb TEKCTYPHbIE KOOPAUHATLI. BkroyaeTcs pexmm
TEKCTYpPUPOBaHUS.

HaxmuTte Ha KHOMKY ¥ 1 BpaLaiiTe obnactb npocmoTpa 3D-cLeHbl 4o oToBpaxe-
HUS1 PPOHTANbHOM CTOPOHbLI OObEKTA.
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[PeaakTupoBaHe

[dTexcTypa

3arpysute

[ [BuidiLine[1821] 4

Puc. 148. ®poHTanbHasi ctopoHa obbekTa
7. B pasgene PepgaktupoBaHue HaxxmuTe Ha KHornky . OTkpbiBaeTcsi okHo MpaBka
TEeKCTYPHbIX KOOpAUHaT.

RI=TEY
RN N

Puc. 149. lNMpaBka TeKCTYpHbIX KoopanHaT

8. B OCHOBHOM OKHE MOAYMNsi HXXMWUTE U yOep>XUBaWTE KHOMKY MbIUW U BblAENUTE
BCe rpaHun obbekTa.
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[PenakTuposaHie

QE|R SO al . v

[BuidiLine[1821]

Puc. 150. BbigeneHue Bcex rpaHeit ooObekTa

9. B okHe lNpaBKa TEKCTYPHbIX KOOPAMHAT NepemMecTuTe 06nacTb NPOCMOTPa Taknum
o6pa3som, 4ToObl 0TOBpaxkanack YacTb TEKCTYPbI, KOTOPYIO HEOBXOANMO NPUCBOUTL

dpoHTanbHoOM obnactu obbekTa.

% MpaBKa TEKCTYPHBLIX KOOPANHAT

a@E|[k el v

Puc. 151. YacTb TekcTypbl, KOTOPO HEOOXOANMO NPUCBOUTL PPOHTaNbLHOM obnacTu obbekTa

10. B 0CHOBHOM OKHE MOAyNsa HaXXMuTe Ha KHornkKy CreHepump. (unu knasuwy MpoGen).
B okHe MNpaBKa TEKCTYPHbIX KOOpAUHAT OTOOpaxatoTca BCe rpaHn obbekTa.
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Puc. 152. Bce rpaHn o6bekTa B OKHe «[1paBka TEKCTYPHbIX KOOPAMHAT»

11. B okHe MpaBKa TeKCTYPHbIX KOOPAMHAT HAXXMUTE Ha KHOMKY #* 1 nepemecTuTe
rpaHu.

Puc. 153. lNepemelleHne Bcex rpaHen oobekta

12. Haxxmute Ha KHOMKy .. BKniovaeTcst pexnm peaakTMpoBaHnst BEPLUMH.

R EIREE

Puc. 154. Pexum pegakTMpoBaHus BEPLUWH

148



PHOTOMOD 7.5 TpexmepHoe MogenupoBaHue

13. Bblgenute Bce BepLUMHbI U HAXXMUTE Ha KHOMKY L. Bkroyaetcsa pexvm macuwiTa-
OMpOBaHNS TEKCTYPHbIX KOOPAWHAT.

e G ke Qe e

Puc. 155. Pexxum maclwtabnpoBaHus TEKCTYPHbIX KOOpAMHAT

14. HaBegute Kypcop MbILM Ha OOHY M3 BEPLUMH OObEKTa, HAXMUTE U yaepKuBanTe
KHOIMKY MbILLW NPWY 3TOM M3MEHUTE MacLluTab TEKCTYpPHbIX KoopauHat. B OCHOBHOM
OKHe Mofyrns oTobpaxatoTCa USMEHEHUSI BHECEHHbIE B TEKCTYPY.
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Puc. 156. ®poHTanbHas cTopoHa 0ObekTa C TEKCTYPOM
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15. [onuunoHanbHo] YUTobbl nepemectuTb (#*) BbIGPaHHYIO BEPLUUHY OTHOCUTEMNBLHO
OPYyron BepLUMHblI C MOMOLLbLIO CHAMNMUHra HaXxmuTe N yaepxusante knasuwy B
unun V. OTobpakatoTca BepTUKarbHble/Topu3oHTanbHble NyHKTUPHbBIE NINHUN, KOTO-
pble NO3BOMSAT COPUEHTMPOBATL BEPLUNMHY OTHOCUTENBHO APYrON BEPLUUHBI.

16. B ocHOBHOM OKHe MoAynsi nepemecTuTe obnactb npocmoTtpa 3D-cueHbl Ha ogHy
N3 CTOPOH obbeKTa.

% 3D-Mod *"C:\Users\nrazuvanova.RACURS\Desktop\Exatepunbypr_3D\AN_chasovnya.ba3" ] 3]
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OBLeAHNTS PazpeniTe |
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Puc. 157. MNMpaBas cTtopoHa obbekTa

17. B pa3gene PegakTupoBaHue HaxxMmuTe Ha kHoMKy . OTkpbiBaeTcs okHo MpaBka
TEeKCTYPHbIX KOOpAUHaT.

Puc. 158. NpaBka TeKCTypHbIX KoopaAnHaT
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18. B OCHOBHOM OKHE MOAYNSA HaXMuTe 1 yaepxxmsanTte kHonky Shift 1 wenykom mbiwm
nocnegoBaTenbHO BbiAeNnTe rpaHu otobpaxaemon Yactn obwekTa.

@ UT0Obl OTMEHWTb BbIAENEHWE TpaHu, HaxXMuTe U yaepkueainte kHonky Ctrl n wenykom
MbILLIV OTMEHUTE BbIGOP rpaHu.

* 3D-Mod *"C:\Users\nrazuvanova.RACURS\Desktop\ExaTepunbypr_3D\AN_chasovnya.ba3" - | E|| ﬂ
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Pwuc. 159. BbigeneHue rpaHei npaBoi CTOPOHbI 06bekTa
19. B ocHOBHOM OKHe Moayrnsi Haxmute Ha kHonky OTtaenuTb (R). B okHe lNMpaBka
TEKCTYPHbIX KOOpAUHAT 0TOOpaXXalTcs BblAEMNEHHbIE rPaHM.

D e E ke Ol [y

Puc. 160. OTobpaxeHue BblOeneHHbIX rpaHel B okHe «lpaBKka TEKCTYPHBIX KOOPAMHAT»
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20. B ocHOBHOM OKHE MOAaynsi HaxxmmuTe Ha KHonky CreHepup.. B okHe lNMpaBka Tek-
CTYPHbIX KOOpAUHAT OTOGpaxXakoTCsa rpaHu.

Oa@E|L e ey

Puc. 161. Co3gaHue rpaHer npaBow CTOPOHbI OO6bekTa B OKHe «[1paBka TEKCTYPHbIX KoopanHaT»
21. B okHe MpaBKa TEKCTYPHLIX KOOPAUHAT HaXMUTE Ha KHOMKY #*. MepemecTuTe
N oTpedakTupymTe rpaHn obbekTa aHanornyHbIM obpasom.

RIS

Puc. 162. PegaktnposaHue rpaHem
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Puc. 163. MNMpaBas cTopoHa o6beKkTa ¢ TEKCTYpPOW

B moayne npeaycmoTpeHa BO3MOXHOCTb COXpaHeHMst 0ObeKTa ¢ TeKCTypon. [insa aToro
BblGepuTte ®ann » CoxpaHutb unm ®ann » CoxpaHUTb Kak.

8.2. PegaktnpoBaHue TeKCTYPHbIX KOOpAUHAT

[ns peaakTMpoBaHNst TEKCTYPHbIX KOOPAUHAT CNY>KUT OKHO MNMpaBKka TeKCTYPHbIX KO-
opAaMHar.

TE
RN N

Puc. 164. lNMpaBka TEKCTYpHbIX KoopaAnHaT
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MaHenb MHCTPYMEHTOB OKHA COAEPXKUT CrieaytoLme KHOMKW:

- ¥ _ nossonseTt nepemelath 06nacTb NPOCMOTPA TEKCTYPbI B MPOU3BOMBHOM Ha-
npaBreHnu;

* & - NO3BONSAET yBENMUYNTL/YMEHBLUNTL MaclwTab obrnactu npocmoTpa;

[l

* #— no3BonsieT yBennunTb Maclitab onpegeneHHom o6nacTv NpocMoTpa TEKCTYpbI

(8

BHYTPU NPAMOYTOMNBHUKA;
« ¥ — nossonset oTo6pa3unTb B 061acTy NpoCcMoTpa BCo 06MacTb TEKCTYPbI;
« [y — nosBonsieT BLIAENUTL TEKCTYPHBIE KOOPAMHATLI B 06NAcTy NPOCMOTPA;

« # — no3BONAET NepemecTuTb BblOeneHHble TEeKCTypHble KOopaMHaThl B o6nactu
NPOCMOTpa;

« i) — nossonseT NOBEpHYTb BbIAENEHHbIE TEKCTYPHbIE KOOPAMHATLI B 06nacTty
NpoCMOTPa;

* L (TONMbKO B pexume pedakTUpOBaHWUS BEPLUMH) — MO3BOMSET BKIOUYUTL PEXUM
MacLUTabmpoBaHMsa TEKCTYPHbIX KOOPAMHAT;

* " — MO3BOJISIET BKMOYUTb PEXMM PEAAKTMPOBAHNUS BEPLUNH;

* ' — No3BOMNSET BKIIOUYNTL PEXUM peaakTUPOBaHUS rPaHen.
8.3. CHannuHr

CHannuHaom (OT aHIMUIACKOIo «Snap» — «3axBaTWUTb») Ha3blBAeTCH NepemelleHne
MapKkepa, Npu KOTOPOM OH «NPUNNNAET» K TEM UMW MHbIM 3NieMeHTaM OObekTam Ha
3KpaHe. Micnonb3ayeTtcs aAnsi nepemeLleHms BblopaHHOM BEPLUNHBI OTHOCUTENBHO APYTrnX
BEPLUMH BEPTUKAIbHO/TOPN3OHTAsNbHO.

[ns paboTbl B pexmume cHannuHra npegycMoTpeHbl ropsiune knasuwmn B unn V.

V (3D cHannuHe k eepuwiuHam) — XY Z-koopgmHaTbl Mapkepa COBMELLLatoTCAa ¢ Koopaun-
HaTaMu BepLwuHbl. [py HaXxXaTum ropayen Knasuwn Mapkep no3vuMoHnpyeTcsa B 6nu-
XKanLLyo K YKa3aHHON MbILLbIO BEPLUMHE TEKCTYPHbIX KOOPANHAT.

B (2D cHannuHe Kk eepwuHam) — XY-KoOpauHaThl MapKepa COBMELLAOTCA C KOopau-
HaTamMu BePLUNHbI, NPU 3TOM 3Ha4YEeHME BbICOTbI Mapkepa He naMmeHseTcs. [pn HaxaTum
ropsiyen KnasuiM Mapkep MO3ULNOHUPYETCH B OnNmkanwylo K yKa3aHHOW MbILbtO
BEPLUNHE TEKCTYPHbIX KOOpAMHaT, 6e3 M3MeHeHMs 3Ha4YeHUS BbICOTbl MapKepa.

Fopsiune knaBuWK MUCMONb3yoTCs AN BGbICTPOro BpeMEHHOro BKIOYEHUs (knaBuwa
Ha)kaTa) 1 OTKIOHEHNS (KnaBuLwa oTnyLLeHa) pexxuma cHannuHra. Mpu HaxkaTum ropsiyen
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KnaBuLM MapKep aBTOMaTU4YeCKM NepemMeLLaeTcsl B COOTBETCTBYHOLLYIO BEPLUMNHY TEK-
CTYPHbIX KOOpAWUHAT.

8.4. NpucBoeHne TeKCTypbl BepXHUM rpaHam 3D-o6beKkToB

B Moayne npeaycMoTpeHa BO3MOXHOCTb NPUCBOEHUSI PaCTPOBOM KapTbl C TEKCTYPOW
(Hanpumep, NUCT opTodoToNNaHa) Ana BepxHux rpaHen 3D-00bEKTOB.

c Pa3mep pacTpoBom KapTbl C TEKCTYPOW He AormkeH npesbiwatb 4000x4000 nukcenen.
UToObl 3arpy3nTb pacTpoBYO KapTy C TEKCTYpOn NSt BEPXHUX rpaHen 3D-06bekToB,
BbIMOSTHUTE crieaylowme AencTBus:

1. B cucreme oTKpomnTe Crion ¢ BEKTOPHbIMM 06bekTamu 1 BoibepuTte Bektopbl » OT-
KpPbITb 3arpy>xeHHble 06bekTbl B 3D-Mod. OTkpbiBaeTcs mogynb 3D-Mod n okHO
Umnopr.

~ MapaMeTpbl MMNOPTa W NOCTPOEHKA x|

tarn
ﬁ

CHETEMA KOOPAHHAT | MaCTROEHHE | PedepeHcHEIR DXF dakin | ¥poEEHE |

[~ MenaTe MecTamH & 1 1

I_ MepECHHTEIEATE CHCTEMY KOOPAHHAT

~McxoAHaA CMETEMa KOOpAMHAT

I':HE 334aHa) Bribpatk. .. | !I
|

~ Belx0AHAA CHCTEMA KOOpAMHAT

I':HE 334aHa) BelbpaTk. .. | !I
|

Ok OTHMEHS

Puc. 165. MapameTpbl MMNopTa cUCTEMbI KOOPAMHAT

2. [epengute Ha 3aknagky MNMocTpoeHue n yctaHoBUTE creayome praxku:
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= 3D-Mod *[Hoean cyenal

- MapaMeTpsl HMNOPTA U NOCTPOEHUA

|'EDaﬁn

x|

CHCTEME KOOPAWHAT — OCTPOEHHE | PedepeHcHEl DXF dain I ¥DOBEHE I
[V BoinonHkTe 30 NOCTROEHHE
[V OftesnHATE BRHEKHE BEPLUMHEI
[V MeperkpeiEaHILMEa BEPLIMHE]
[V lcnonesoeath ofbekTl 6e3 HAZHAHEHHA
¥ CosaaBaTh ofberThl HE SEMKHYTEE THHHE
[V BENKIHETE TOUKH B NOCTROEHHA

[V OfpafiaTeiEaTe No cnoam

I 0.001000000047457 ﬂ
Icoe,ﬂ.hHﬂTb b I

PesyneTat
I [AwITE] v crenm
[ Cetka

QK | OTHEHA

Puc. 166. MapameTpbl umnopTa 3D-06beKkTOB

Daiin MNpaeka BWwa OObekTel ChoW  HacTpokik

2|8 o] @3 elte &)o@ Belg——r——— »[n[n=|

NEHEEEIEEN

g |

A

[2]=

Haxmute OK. BbibpaHHbIV Cnon 3arpy>aetcs B MOAYIb.

10|

IEI?ITIE L ] |||. 5 'ICKﬂoKaanaﬂ 'I

Puc. 167. Cnon 3D-06bekToB
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Bboliaenute o6bekThl U BoibepuTe MNMpaBka » Mpeobpa3oBaTthb > B CETKY.

Bbibepute MNMpaBka > CnpoeunpoBaTb reonpuBasaHHbIM pacTp. OTKpbiBaeTcH
OKHO 3arpy3uTb TeKCcTypy. LLllenykom mbiwn Bbibepute ¢ann pacTpoBOn KapTbl
C TEKCTYPOM U HAXMUTE Ha KHOMKY OTKPbITb. [poncxoanT NpucBOEeHne TEKCTYPbI
BEPXHUM rpaHsamMm 3D-06bekToB.

c Pasmep pacTpoBoW KapTbl C TEKCTYPOW He JormkeH npesbiwaTts 4000x4000 nukcenen.

- 3D-Mod *[Hosan cyenal -|E||5|
®daiin Mpaska Bun Obwexter Cnon  HacTpoifik

=[8| o|~] plslofy«|&lslo| @ @Bels] S [n]u|
\il%ll%|;;\IE\|Z\”T'§'|E§|ELI}|®I@ ?lﬁllﬂl'l’lﬁ » |||. Dﬁ"CK.ﬂoKaananLl

p n[m[<] o000 -]

| | 4

Puc. 168. NMpucBoeHne TeKCTypbl BEPXHUM rpaHaM 3D-00bekToB
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3D-Mod *[Hosan cyena] ;IEIEI

dalin Mpaska Bua OBbekTel ChoWw  HacTpoiiku
E>|E!I nI=~I @I@Iol‘ |a|glolo|[e Blels S [n]u|

i i§|"&|—@I'|_I_ * |||. Dﬂ'l(K.ﬂoKanbnan d

» n|mf[<] om0 ”

| | 4

Puc. 169. MNMpucBoeHne TekcTypbl BEPXHUM rpaHamM 3D-00bekToB

9. YnpasneHue Bnaom 3D-cueHbI

9.1. MeHO «Bup»

Tabnvua 5. Kpatkoe onucaHune meno «Bug»

TMyHKTbI MeHI0 HasHauyeHue

MaHenb MHCTPYyMeHTOB No3BossSieT 0TOBPa3nTL/CKPbITh NAHENW MHCTPYMEH-
TOB: ynpaBneHue Buaom 3D-cuUeHbl, ynpasneHve
BNOOM O0ObEKTOB, OTOOpakeHne o6bekToB

MNepemelyeHne Nno3BONnsieT nepemMellaTb obnactb npocmotpa 3D-
CLUeHbl B NPON3BOJIbHOM HarnpasneHnn
MpunonuxeHne/OTnaneHne Nno3BonsieT nepemellatb obnacTtb npocmotpa 3D-
CLIeHbl NeprneranKynsapHO NIOCKOCTM aKkpaHa
BpaweHue No3BONSIET BpaLlaTb 06nacTb npocmoTpa 3D-cueHbl
YBenuuyeHue/YMeHblUEHNE NO3BONSET yBENMUYNTE/YMEHBLUNTL MacLTab obna-
ctn npocmoTpa 3D-cueHbl
O6nacTb BUAUMOCTH No3BOMSIET YBENMMYUTL MacliTab onpeneneHHon
obnacTn npocmotpa 3D-CLeHbl BHYTPU NPSMOYTrosb-
HUKa

158



PHOTOMOD 7.5

TpexmepHoe moaennpoBaHue

lMyHKTbI MeHIo

HasHauyeHune

Kapkac NO3BOMSET BKIMIOYNTL/OTKITHOUMUTE PEXUM OTODpaxe-
HUS Kapkaca
TekcTypbl MO3BOISAET BKMHOUYNTL/OTKIIOUUTL PEXMM OTODpaXxe-

HUA TEKCTYp

AHarnuduyecknn ctepeopexmm

NO3BONSAET BKMIOYUTL aHarMUPUUECKUN  PEXUM
cTepeonsmMepeHnin

MokagpoBbIi cTepeopexnm

MO3BOJISIET BKITHOYMTH NMOKAAPOBLIA PEXUM CTEPEO-
N3MepeHNi

MepcnekTuBa MO3BOSISET BKITHOYUTE PEXMM NEPCMNEKTUBDI, TO ECTb
nsobpaxeHve TPEXMEPHOro MpPOCTPaHCTBa Ha
OBYXMEPHOW NSIOCKOCTU
CeTka Nno3BonseT oTo0pa3nTb KOOPANHATHYHO CETKY

MacwTabHaa nMHenka

no3BondaeTr OTO6pa3I/ITb MaCLLITa6HyPO ﬂMHeVIKy

HanpaBneHue

COAEPXUT MYHKTbI MEHIO AN oTObpaXkeHnss obnactu
npocmoTtpa 3D-CcueHbl B OAHON 13 NpoeKLun

YeTbipe npoekuuun

nossonseT oTobpasnTb 3D-cLeHy B YeTbipex Buaax
npoekumu (cnepeau, cnesa, CBEpPXY U NepcrnekTBa)

Kamepa

no3BosiAeT OT06pa3I/ITb BUA CLEHbI N3 KaMepbl

9.2. YnpaBneHue Buaom 3D-CLeHbI

CueHa — TpexmMmepHas BuUpTyanbHasa cpefa, NnpeaHasHavyeHHast Ans MoaenupoBaHus
n Bnsyanmsaunn 3D-o6bekToB.

B 3D-cueHe moryT pacnonaraTtbcs crnegyowme tunbl 06bekToB: 2D/3D-06bekTbl, op-
TodoTONMaH, ToYevHble 0ObEKTbI, BCrOMOraTenbHble 0ObeKTbl (Hanpumep OObLEeKT-
MYCTbILIKa UM UCTOYHWKM CBETA) M CbEMOYHbIE KaMepbl, KOTOPbIE MCMNOMNb3YHTCA ANg
HabngeHns CUeHbl.

OpaHoWM 13 COCTaBNAKLMX CLUEHbI ABNSIETCS POH HA KOTOPOM OTOOpaXkarTcsl OObEKTHI.
YUTto6bl ycTaHOBMUTL LBET hOHA CLEHBI (MO YMOYaHUI0 — cepbin), Bbibepnte HacTpomnKku.
Mepengute Ha 3aknagky Busyanmsauma n wenykom mMbilln BbibepuTe LBET.

[na ynpasnenus suaom 3D-CLeHbI NpeayCcMOTPEeHbI criegyoluime eNCTBUS:

+ MNepemewenne (™) — nepemeLueHne obnactv npocmoTpa 3D-CLeHbI B NPOM3BOSIb-
HOM HanpasneHuw.

7
7

[na nepemelyennsa obnactu npocmotpa 3D-CUeHbl HAXXMUTE N YAEPXKMBANTE KHOMKY MbILIN
1 nepemeLLanTe Mblllb B MPOU3BOSIbHOM HanpasneHuu.

Ecnu He BKMoYeH pexnm nepemelteHns 3D-CueHbl, TO HAXKMUTE U yaepXKUBanTe Krnasuwly
Alt v cpeHIot0 KHOMKY MbILLIM OOHOBPEMEHHO NepemeLLanTe Mbillb B MPOU3BONbLHOM Hanpas-
neHmu.
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+ MpubnuxeHne/OTaaneHue (4 ) — nepemelueHne obnacTtn npocmorpa 3D-CLeHbI
NepneHanKynapHO NITIOCKOCTU 3KpaHa.

% [nsa nepemelleHus obnactn nNpocmoTpa NepneHAMKynsipHO NMIOCKOCTU 3KpaHa Bpaljante
Koreco MbIlK OT cedbs — ansa npubnmkeHns 3D-cueHbl, Ha ceba — anga otganeHus 3D-
CLEHBbI.

+ BpaweHue (i#) — BpalleHve obnactu npocmotpa 3D-cLeHbl B cBOGOIHON MoCKo-
cTu.

@ [ns BpalweHuss obrnacTv nNpocMoTpa B CBOGOAHOM MIIOCKOCTU HAXMUTE U yOepKUBanTe
KHOMKY MbILLW 1 NepeMeLLainTe Mbilb B MPOM3BOSIbHOM HaNpaBneHUN.

@ Ecnu He BKNtoYeH pexxum BpalleHust 3D-cueHbl, TO HaxXMuTe 1 yaepkusanTe knasuwy Shift
1 CPEAHIO KHOMKY MbILUY OOQHOBPEMEHHO NepemMeLlanTe Mblllb B MPON3BOSbHOM Hanpaene-
HUW.

« HabniogeHune cueHbl co cbeMoyHol kamepbl (%) — nepemelleHne obnactu npo-
cmoTpa 3D-cueHbl, NPy 3TOM UMUTUPYETCA HabntogeHne CueHbl CO CbEMOYHOM Ka-
mepbl. [lepemelleHne «kamepbl» ocyllecTenserca npu nomowm knasmw W, A, S,
D, NoBOpOT - 3a cyeT ABMXKEHUS MbIWK. [1Na HACTPOMKM NapaMeTPoB NepeMeLleHns
cnyxuT 3aknagka lNepemeweHne okHa Hactpouku (cm. pasgen 11).

@ UTOObI OTKIIOYNTL PEXUM HAGIIOAEHNS CO CbEMOYHON Kamepbl, HaxkmuTe knaeuwy Esc.

* YBenuyeHue/YMmeHblueHue (&) — yBennyeHve/ymeHblueHe MacluTaba obnactu
npocmoTpa 3D-cueHbl.

% [ns ysennyeHnsa macwTtaba Bcen obnactu npocmoTpa 3D-cueHbl BpalanTe Koneco MbIln
oT cebs — ansa yBenuyeHns macltaba, Ha cebs — Ans ymeHblUeHns Macwtaba.

% Ecnu He BKNIOYEH pexxum yBenmyeHus/yMmeHbLLeHs Mmaclitaba, To HaxXMUTe 1 yaepxmsanTe
knasuwy Ctrl n cpegHol KHOMKY MbIlM OAHOBPEMEHHO nepemMellanTe Mbllb OT cebs —
ANg yBenuyeHnsa macwtaba unm Ha cebss — Ans yMeHbLUeHus.

« O6nacTb BUANMOCTH (‘) — yBenmyeHme macLutaba onpeneneHHo MPsSIMOYronbHOIA
obnactu 3D-cueHbl. [laHHbIA BapMaHT OTOOpaXeH st NPUMEHSIETCA AN YCKOPEHUS
BPEMEHM NPOCMOTPA CLIEHBI.

% [nsa ysennyeHunsa macwtaba onpegeneHHon obrnacti NpocMoTpa HaXMUTE U yaepXKnBanTe
KHOMKY MbILUW OOHOBPEMEHHO «PacTAHUTE» NPSMOYIOMbHUK MbILLbBHO.
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# 3D-Mod "C:\Users\nrazuvanova.RACURS\Desktop\Exatepunbypr_3D\Ekaterinburg_2013.b3" =10l x|
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Puc. 170. BeigeneHuve obnactu ang ysenmyeHms maclutaba

# 3D-Mod "G:\Users\nrazuvanova.RACURS\Desktop\Exatepunbypr_3D\Ekaterinburg_2013.bG" =10l x|
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Puc. 171. YBenuuyeHHbln MacLluTab BblaeneHHon obnactu

 MepcnekTuBa — OTOGPaXeHMEe TPEXMEPHOrO NPOCTPaHCTBA Ha ABYXMEPHOM Moc-
KOCTW. [JaHHbI BapuaHT 0TOGpaxeHUs yCTaHOBMEH MO YMOMYaHUIo.
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% 3D-Mod "C:\Users\nrazuvanova.RACURS\Desktop\Ekarepun6ypr_3D\AN_chasovnya.tx3" oy ] 73}
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Puc. 172. OtobpaxeHne 3D-cueHbl B pexume nepcnektnea

# 3D-Mod "C:\Users\nrazuvanova.RACURS\Desktop\Exarepunbypr_3D\AN_chasovnya.bx3" i [=] 3]
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Puc. 173. Oto6paxeHune 3D-cueHbl 6e3 yyeTa nepcnekTmBhbl

« Kamepa — oTtobGpaxeHue LeHTpanbHOW npoekumun. [NpeacraenseTca cobon Bua
CLIEHbI U3 Kamepbl.
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@ PeKOMeH,EI,yeTCﬂ PacnonoXnTb 00ObEKTbI CLEHbl B 0bnacTu nmpamMmmabl BUAMMOCTU KaMepbl.

# 3D-Mod *"C:\Users\nrazuvanova.RACURS\Desktop\Exarepunbypr_3D\AN_chasovnya.tx3" i =] |

el8| =~ o sl allals| (2 Bels > |ulm
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®aiin Mpaska Bua OfbexTor Cnow  HacTpoikn

Puc. 174. Bug obbekTa 13 kamepbl

9.3. AHarnudunyeckumn ctepeopexnm

CTepeounsobpaxeHne MeToaoM aHarnnmgoB opMupyeTcs NyTeM LIBETOBOMO KOAUPO-
BaHMSA M300paXxeHUn cTepeonapbl, KOTopble NpeaHasHaveHbl Ana NeBoro v npaBoro
rnasa, «KpacHbIM» U «CUHUM» CBETOUNBETPaMM COOTBETCTBEHHO. [ns npocmoTtpa u
N3MEepeHnii B aHarmmMpuUYeckoM CTepeopexmnMe UCMonb3ylTca creumanbHble Crek-
TpanbHble aHarnMgUUecKkme o4kM ¢ TakMMM e puUnsTpamm.

AHarMMUYecKnin pexxMM CTepeonsMepeHnii He 3aBUCUT OT NapaMeTpPoB MOHUTOpa U
BuaeokapTbl. OCHOBHbLIM HEIOCTATKOM aHarnmMMUYecKoro pexmma ABnsaeTcs HEBO3MOX-
HOCTb MONHOLIEHHON paboThbl C LIBETHLIMU M306GPaXXEeHNAMMU.

é AHarnndunyecknii MeTof, CTepeoCcKonmMyeckon Bu3yanunsauum ncnonedyetcs Tonbko B HighColor
nnu TrueColor rpacnyeckom pexmMme MOHUTOpPA.

[na Toro 4TOOblI BKMOYMTL aHarMMAUYECKUn pexmm cTepeousmepeHnin Bblbepute
Bua > AHarnuduryecknin CTepeopexnm 1nm HaxMuTe Ha KHOMKy B8 naHenu MHCTpy-
MEHTOB.
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9.4. MNokaapoBbLIN CTEPEOPEXUM

lMokagpoBbIvi cTepeopexnM (pexnm «page-flipping», metoa «MuraHumny» ) obecnednBaeT
Ka4eCTBEHHOE CTEPEON306pakeHNe C MOMOLLBIO MCMONb30BaHMS NOSHbLIX KaapoB. JleBoe
N NpaBoe n306pakeHns NOoYEPEHO BbIBOASATCA HA 3KpAH CUHXPOHHO CO CMEHOW Ka-
ApoB. CYHXPOHN3aLMA 3aTBOPHbIX OYKOB C BEPTUKANbHOW pa3BepPTKON MOHUTOPA MO3-
BONSET HabntoaaTb ABa N300paxXeHUA «OAHOBPEMEHHO» 1 MPOBOAUTL MO HUM CTEPEO-
namepeHus. HeobxoammeiM ycnosmem paboTbl B NOKaZpPOBOM PEXMME ABMSIETCA Hamnu-
Yyme COOTBETCTBYIOLLENO BUAECOAAANTEPA, a TAKKE MOHUTOPA, MOAAEPKUBAIOLLETO PEXNM
cTepeo.

[ns paboTbl B NOKagpOBOM CTEPEOPEXKMME HEODOXOAMMbI 3aTBOPHbLIE CTEPEOOUKN. 3a-
TBOPHbLIMW O4YKaMW Ha3bIBAOTCA OYKUN HA XUOKMUX KpUCTanmnax, Kotopble CUHXPOHU3NPY-
IOTCSA C BEPTUKANbHON pa3BepTkon MoHuTopa. Cuctema noaaepXmBaeT no KagpoBbin
peXnm CTepeonsmMepeHnin ¢ UCNonb3oBaHMEM 3aTBOPHbIX OYKOB. [loapobHee 06 wmc-
NONb30BaHMM CTEPEOOYKOB M APYroro creLmanbHoro obopynoBaHns Ans ctepeonsme-
peHun nonb3osatens «Obuwune cBeaeHNsa 0 CUCTEMEX.

[ns Toro 4to6bl BKNIOYNTL NOKaLPOBLIN CTepeopexnm Boibepute Bug » MokagpoBbIn
CTepPeopexuMm Ui HAXKMUTE Ha KHOMKY &2 naHenu MHCTPYMEHTOB.

9.5. CeTkKa

B mogyne Bo3MOXHO 0TOGpasnTb KOOpAUHATHYH ceTky. [JaHHasi ceTka pacnosioxeHa
B NIIOCKOCTM 3arpy>kKeHHbIX OGbEKTOB U pacnpoCTpaHsaeTcs Ha BClo obnacTb npocMoTpa
3D-cueHbl. KoopanHaTHas ceTka No3BOSSIET BbINOMHUTL U3MEPEHME FTEOMETPUYECKMX
pa3aMepoB 0OBEKTOB CLEHbI, @ TAKKE CMYXXUT A4S BblpaBHUBAHUS NONOXEHMS OGLEKTOB.

JInHMN KoOpAMHATHOW CETKN OTODOpaXarTCcs C pasHbiM LIBETOM. YepHble NUHUK CETKN
ABNATCHA BCNOMOraTenbHbIMU (MCMOMb3yHTCA AN OeCATUYHOro AeneHuUsi OTPe3KOoB
KOOpAMHATHOW CETKN), Cepble NMMHUU — OCHOBHbIMU. DaKTMYECKOEe pacCTOSAHUE MEXaY
NMMHUAMMK onpegenseTcsa Tekywmnm macwtabom otobpaxeHuns 3D-cueHsbl. [Npu yBenu-
YyeHUn macwTaba oTobpaKeHNa paccToOSAHNE MeXAY NMUHNUAMU CETKU MOCTENEHHO yBe-
nnymnBaeTcs, Npyu yMeHbLUEHUN MacluTaba oTobpaxxeHns — pacCTOAHNE YMEHbLLAETCS.

[nsa Toro BKMOYEHMS / BbIKMOYEHMS pEXMMa NoKa3a CETKMN UCMONb3YETCA MYHKT MEHIO
Buga > Cetka nnu kHonka B ocHosHol naHenu nHctpymeHToB. HacTpoiiku oto6pakeHns
CEeTKM 3aJalTcs B COOTBETCTBYHLLEM OKHe, B 3aknagke Buayanusaumsa (pasgen
Cetka).
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Puc. 175. KoopauHaTtHas ceTka — yBenuyeHHbI Maclitab
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Pwuc. 176. KoopguHaTHas ceTka — yMeHbLUEHHbIA MacLuTab
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9.6. MacwutabHasa nuHeuka

B mogyne BO3MOXHO 0TOGpa3vTb MaclwTabHyr nuHenky. MacwTtabHas nunHenka
oToGpaxxaeTcsa B NPaBOM HMXKHEM Yy aKkpaHa npocmoTtpa 3D-cueHsbl. LleHa neneHns
LLUKanbl MacwTabHOM NUHENKM onpeaensieTcsa TekyLwmm maclutadbom otobpaxeHus 3D-
CLIEHbI.

@ Tekywun macwtab otobpaxeHus 3D-cLueHbl yka3aH B IEBOM BEPXHEM YTy 3KpaHa MpocMoTpa.

ﬁ MacwtabHas nuHerka HeQOCTYMNHA MPU BKIOYEHHOM pexume nepcnektusbl ().

[1ns Toro BKkMNoYeHMs / BbIKIMIOYEHMS pEXMMa NoKasa MacluTabHOM NUHENKN NCMonbay-
eTcs NyHKT MeHo Bupg » MacwrabHasa nuHenka unm kHonka ki ocCHOBHOM NaHenm nH-
CTPYMEHTOB.

9.7. U3amepeHus

B cucteme npegycmMoTpeHa BO3MOXHOCTb NpoBefeHna namepeHnn B npegenax 3D-
cueHbl. [Ina nepexona B peXum U3MEPEHUI CIY>KUT KHOTMKAa £ OCHOBHOM NaHenu uH-
CTPYMEHTOB, OTKpbIBatoLLasi okHO U3mepeHus.

ro- Mzmepenna I. = =] |i3-ﬁ
X Y Zz
Ap Y¥p Zp
dx dY dZ
5 D dZ/D
A (- =3

Puc. 177. OkHo «/3mepeHunsa»
OKHO cogepXMT NoNsA CO 3HAaYEHUAMM KoopanHaT Kypcopa:
« X — reogesmnyeckas koopauHara X Kypcopa;
* Y — reogesunyeckas koopauHata Y Kypcopa;
« Z — reogesnyeckas koopguHata Z Kypcopa;
* Xp — reogesnyeckas koopguHarta X Kypcopa B npeablayLuen TOUKe;

* Yp — reogesnyeckas koopauHata Y Kypcopa B npebiayLien ToYKe;
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+ Zp — reopesunyeckas koopanHata Z Kypcopa B npeablayLen TouKe;
* dX — npupalleHune TekyLlero cermeHTa ro X;
* dY — npupauieHue TekyLlero cermeHTa ro Y;
* dZ — npuvpalleHne TekyLero cermeHTa no Z.

Takke OKHO Vlsmepeva coaepXuT nomna co 3HavYeHudaAMu cnenyrwmnx napameTpos
cerMeHTa:

* S — AnnHa CerMeHTa,;

e D — OJIMHa TOPU3OHTalrIbHOIo NPONoXeHUA (I'IpoeKLI,I/II/I Ha I'IJ'IOCKOCTb) cermeHTa no
Z;

* dZ/D — 3Ha4eHue yKknoHa cermeHTa (OTHoLEeHME Z npupaLLeHmns K ropnu3oHTanbHOMy
NPONOXEHUIO);

* £y — HanpaslieHne TeKylero cermeHTa OTHOCUTESTbHO OCU X;
o =t — BepTI/IKaJ'IbeIﬁ yros Tekywero cermeHTa.
ﬂ,J'IFI npoBegeHnA M3MepeHI/II7I BbIMOSTHNTE Ccrneaywune AencTBus:

1. Haxmnte Ha KHOMKy £ OCHOBHOW NaHenu NMHcTpymMeHToB. OTKpbIiBaeTcs OkKHO U3-

MepeHUs:
ro Mzmepenun l = | =) |£hr
X N z
Ap Y¥p Zp
dX dY dZ
5 D dZ/D
A (e =

Puc. 178. OkHo «N3amepeHnsa»
2. TlomecTunte Kypcop MbIM B BblbpaHHy0 Touky B 3D-OkHe U LWenkHWUTe neBou
KHONKon mbiwun. Co3gaeTcs nepsasi BepluMHa NMHUU U3MEPEHWU;

3. [llomectute Kypcop Mbiwn B crniegyrowyo Touky B 3D-OkHe u wenkHuTe resown
KHOMKOW MbllwK. Co3gaeTcs BpeMeHHas NHUS («pe3nHoBasi HUTb»), KOTopas ucye-
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3aeT npu cbpoce N3MepeHns UNn BbIXOAE U3 pexuma namepeHuin. Mapametpsi
CO3[aHHOro cerMeHTa oTobpaxatTcs B okHe U3amepeHus. [AnvHa cosgaHHOro
cermMeHTa otobpa)aeTcsl B OKPECTHOCTSIX BTOPOW BEPLUNHbI CETMEHTa;

@ V|3Mep6HVI9| Npon3BOAATCA TOJIbKO B npeaeriax ogHoro cermeHTa.

4. [onumoHanbHo] Ans Toro YToObl UBMEHUTL NOSNTOXKEHNE BTOPOWN BEPLUNHBI MOMECTUTE
KypCOp MbILIN B APYryt0 TOUKY B 3D-OKHE 1 LLENKHUTE NIEBOM KHOMKOW MbILLIN;

5. [onumoHanbHO] [N Toro YTo6bLlI U3AMEHUTL MNONOXEHNE NEPBON BEPLLUNHBI HAXXMUTE
Ha Knasuvwwy 1, NMOMECTUTE KypCop MbILIN B APYryt0 TOYKY B 3D-OKHE U LLenKHUTE
NeBOW KHOMKOW MbILLN;

% [ns Toro 4tobbl BEPHYTHCA K PEAAKTUPOBAHMIO MOMOXEHWUS BTOPOW BEPLUUHBI HAXMUTE
Ha knasuLly 2.

6. [onumoHanbHO] AN Toro YTo6bl COPOCUTL N3MEPEHUA HaXXMUTE Ha knasuwmn Esc
unu delete unu Ha KHOmMKy €% B OKPECTHOCTSIX BTOPOW BEPLLNHBI;

7. YTtobbl 3aBEPLUMTL NPOLECC N3MEPEHMUI, 3aKPOMTE OKHO U3MepeHUa nnmn Haxmmte
Ha KHOMKY € OCHOBHOW MaHEenm MHCTPYMEHTOB UMW Ha KHOMKY #£ B OKPECTHOCTAX
BTOPOW BEPLUNHbI CErMEHTa.

9.8. OkHa npoekuun

B mMoayne cueHa HaxoguTca B TPeXMEPHOM MPOCTPaHCTBe, NO3TOMY B 06racTu npo-
CMOTpa oTobpaxaloTcs He caMu 0GbeKTbl CLieHbl, a NPOoeKUMM 0GbeKTOB Ha onpeae-
NeHHble MIOCKOCTU.

CyuwiecTByeT ABa Tuna npoeKLuii:

* naparnnensHas npoekyus (Bua > HanpaeneHue) — otaenbHble To4ku 3D-06beKTOB
NnepeHocaTca napannenbHbIM My4koM fyyeil Ha 3adaHHyl NMNOCKOCTb MPOEKLNK,
PAacronoXeHHYo NeprneHanKyNApHO BCE COBOKYMHOCTU MPOEKLIMOHHbIX NyYe;

&, YactHbiM criyyaem napannenbHoM NpoeKkUmMm SBMsIETCs opTorpadguyeckas Npoekums, koraa
MMOCKOCTb MPOEKLUW BblpaBHMBAETCS NapanmnenbHO OQHOM U3 KOOpPAMHATHbLIX MIOCKOCTe
TPEXMEePHOro NPOCTPaHCTBa.

* yeHmparnbHas rnpoekyus (Bna » Kamepa) — otaenbHble Toukn 3D-06bEKTOB nepe-
HOCSITCA Ha 3aflaHHYH NMIOCKOCTb NPOEKLMN MYyHKOM FTyYen, NCXOASALWMNX U3 OAHOM
TOYKWM, COOTBETCTBYIOLLIEN NOMOXEHMIO rMnasa Habniogatens. MNnockocTb npoekuun
pacnonoXxeHa nepneHanKynsapHO LeHTpanbHOMY Jyyy.
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Ytobbl 0ogHOBpPEMEHHO OTOOpaXxanucb YeTbipe BUga Npoekunn, Boibepmute Bug » Ye-
Tbipe npoekumun. B pesynsrate otobOpaxaloTcsl YeTblpe OOQUHAKOBLIX MO pa3mMepam
OokHa npoekumii: Bug cnepean — Front, Bua cneea — Left, Bug ceepxy — Top v Bug
B nepcnektuee — Perspective.

§ OkHa npoekunii NnpegHasHaveHbl Ans otobpaxeHus cogepxxumoro 3D-cueHbl B BUAE pasnunuyHbIX
NPOEeKLUUN.

% 3D-Mod "C:\Users\nrazuvanova.RACURS\Desktop\ExaTepunbypr_3D\AN_chasovnya.tx3™ i | m) 5[

Oaiin Mpaeka Bua OfbexTel Cno  HacTpoiiki
i » | 1] | L

Nil;il*l;\lﬁ\lzﬁlﬁﬁ'lﬁlﬂ E A ?lﬁl_lﬁliﬁﬁ &1l .l[ﬁﬁ 'ICKHaKaanan 'I

el8] =] DltlolalRalo| (@ [Eels)

pu[m[ <] oo [5]

| \ 4

Puc. 179. OtobpaxeHune 3D-CLEeHbI B YETBIPEX OKHAaX NPOEKLIMIA (aKTUBHOE OKHO NPOEKLUN B NEPCNEKTMBE)

Mo ymon4yaHumio otobpaxatoTcst Tpy OKHa opTorpadmyeckmx Npoekummn (Bug cnepeam,
CBEpXy 1 cnesa) N YeTBepTOe OKHO LieHTpanbHON npoekuumn (Bug B nepcrektmee). Ak-
TMBHOE OKHO OTOGpaXkaeTcs B 3eneHomn pamke. Ytobbl caenatb akTUBHBIM APYroe OKHO,
LEenykoM MbInM B 0Bnactu okHa BbibepuTe Apyroe OokHO npoekuun. B pesynsrate
BblOpaHHOE OKHO CTAHOBMUTCS aKTUBHbIM, MPY 3TOM OTMEHSIETCS BblaeneHne o6bekToB
CLeHbI.

UToObl OUEHUTb pasnuyHble reoMmeTpudeckne napameTpbl 3D-06bHLEKTOB, LUENYKOM
MbILLM MO NPOEKUMOHHOMY KyOy BbliGepuTe OaHy U3 CrieqyoLwmx NpoeKLmi:

* Front — Bug cnepegy;

* Back — Bupg c3agu;
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* Top — BUA cBEpPXY;

* Bottom — Bug cHuay;

* Left — Bup cnesa;

* Right — Bupg cnpaea;

* Perspective — Bug B nepcnekTmee.

BbibpaHHas npoekuns noacBe4YMBaETCS XKENTbIM LIBETOM.

OkHa npsaMoyronbHon hopMbl, pasaeneHHble Mexay cobon BEPTUKAIbHOWM Y TOPU3OH-
TanbHOW rpaH1LamMu, KOTOpble BO3MOXHO NepeMecTUTb MbILbLO. [1515 3TOro yctaHoBUTE
KypCOp MbILN Ha OOHOMW U3 rPaHnL, MeXay OKHaMU, HAXXMUTE U yOepXnuBamTe KHOMKY
MbILLM U NEPEMECTUTE rPaHnLy Mexay OKkHamMu B HEOO6XOANMMOM HanpaBneHUN.

#' 3D-Mod "C\Users\nrazuvanova.RACURS\Desktop\Exatepuibypr_3D\AN_chasovnya.tx3™ =0 1[

= "|“| olslo[v[al&]alo] @ [F e8| > [n|m
3o §>|"!§I_l_|_l_l_ & n .luﬁ vICKJ‘Imcanm—@:l 'I

®aitn Mpaska Bua Ofbextel Cnow  Hactpolica

plujm <] om [=]

| \ 4

Puc. 180. YBenuyeHne OKOH NpoeKkuun — BuA CBEPXY M BUA B NEpPCrnexkTnee

YTo6bl 0TOOpa3snTbL obnacte npocMoTpa 3D-CueHbl TONMbKO B OAHOM OKHE MPOEeKLnn,
Bblbepute Bup » HanpaBneHue > ... unu WeNYkoM MbiLLn BbIDEpUTE OPYTYHO MPOEKLNIO
B NPOEKLNOHHOM Kybe.
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% 3D-Mod "C:\Users\nrazuvanova.RACURS\Desktop\ExaTepunbypr_3D\AN_chasovnya.ba3™ i ) ﬂ
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Puc. 181. OtobpaxeHune 3D-cueHbl — BuA, CBEPXY

10. YnpaBneHue otoOpaxeHueM o0 LeKToB

10.1. MeHI0 «O0OBLEKTbI»

Tabnuua 6. KpaTtkoe onucaHne meHio « O0bekTbI»

[MyHKTbI MeHI0 HasHauyeHue

0T06pa)KaTb TOYKM Nno3BONAET OT06pa3VITb TOYEYHble OOBLEKTHI, (bVIKCVI-
pyrLwne onpenerneHHblie KoopanHaTtbl TOEXMEepPHOro
NPOCTPaHCTBa C Lelbio NPUBA3KU NOJTOXEHNA TOYKA
HabnoaeHns CUEHbI K ee (bOHOBOMy V|306pa)|<eHmo

OTo6paxaTb NMHUK No3BONSET OTOOPa3NTb KOHTYPbl BEPXHUX FpaHen
06beKToB
OTob6paxaTb NOCTpOeHUsI nossonset otobpasnTb 3D-06bEKTHI
OTob6paxaTb 6MGNNOTEYHbIE OGHEKTDI no3BonsieT 0TobpasnTb CTaHOapTHble BMbnuoTey-

Hble OObEKTbI

OTo6paxaTb BcnomoraTtesnbHble 06bLEKTbl  [MO3BOMNSET 0TOOpas3nTb 00bEKTbl, NpegHa3HayYeH-
Hble ONs ynpolleHust paboTbl NMpu TPexXMepHOM

MOAENVUPOBaHUK
CKpbITb BblOpaHHbIe NO3BONSET CKPbITb BblAENEHHbIE OObEKTDI
CKpbITb MO UMEHM... NO3BONSIET CKPbITb OOBEKTLI B 06NacTN NpocMoTpa

Nno MMEeHN N3 CnMcka OObEKTOB
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lMyHKTbI MeHIo HasHauyeHue
MNMoka3aTb TONbKO BbiGpaHHbIe no3BonsieT 0To6pa3nTb TOMbKO BblAEMNEHHbIE 00b-
€KThbl, PU 3TOM HEBbIAENEHHbIE OOBbEKTBI HE 0TO6-
paxatoTcd B obrnactu npocmMoTtpa
lNMokas3aTb CKpPbITbIE MO UMEHM... no3BonsieT otobpa3nTb paHee CKpbITble OObEKThI
B obracTu npocmMoTpa No UMEHU U3 cnmcka obbek-
TOB
MNokasaTtb Bce nossonsieT oTobpasnTb BCe CKPbITble paHee 06bek-
Thl
MepemecTUTb B CNOM... No3BOSIET NEPEMECTUTb OOBEKTBI M3 OQHOMO Cros
B Apyrou
MocTtpountb no3eonsieT noctTponTtb 3D-06bekTbI N3 2D-00bEKTOB

10.2. OCHOBHbIe CBOUCTBa O0ObeKTa

YTtoObl HACTpOUTL NapaMeTpbl OTobparkeHNs 00beKTa, BblaenuTe 06bekT. OTKpbIBAETCSA
pa3gen OCHOBHblIe CBOMCTBA.

~ [[]OcHoBHRIE CBONCTES
1ma | Build[Line[22780]] |
Croii |_e ver (ID 04) |

v Tparm v Tect rayGite
[~ Pefpa [~ Tecr ansda
| EBeplmHe! | MpospaqHBIA
¥ M, rpaHA ¥ OcsewenHeni

[~ ofbp. rpanm ™| AvHamueckm

Puc. 182. OcHoBHble cBONCTBa 06beKTa
B pasnene OcHOBHbIe CBOMCTBA YyCTAaHOBUTE QONaXKN 151 OTOBpaeHus:

* UMa — nmsa BbIBpaHHOro 06bLEKTa;

§ Y100kl NI3MEHUTL LBET BbIOPAHHOIO 00bLEKTa ABOMHBLIM LLENMYKOM MbILUM MO KBagpaTy Bblbe-
pute useT U HaxxmuTe OK.

« Cnon — nms cnos, rae pacrnonoXxeH 00bLEKT;

* N'paHn — rpaHu o6beKTa;

* Pebpa — pebpa, koTopble HaxoaaTcs ¢ obpaTHOM CTOPOHbLI O0BLEKTA;
* BeplumnHbI — BepLUNHbI 00bLEKTA;

* Jlny. rpaHu — nuuesas rpaHb 06bekTa;

* OOp. rpaHu — obpartHas rpaHb 06bLEKTa;
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* TecT rmy6uHbI — yaaneHne HeBNANMbIX NOBEPXHOCTEN AanbHMUX OOBbEKTOB, KOTOPLIE
pacnonoXeHbl 3a GNMKHUMN OObeKTamu;

@ [ns nonHoro otobpaxkeHns 06BbLEKTOB CHUMMKTE hriaxkok TecT rmyOuHbI.

« TecT anbd)a — TEKCTYpHbIE KOOPAMHATbI 3arpyatoTcs ¢ Npo3padHbIM OHOM;

+ Mpo3payHbIi — NO3BONAET CO3AaTh NPO3PaYHbI 0OBLEKT;

% YUT106bl co3aaTh NPO3payHbI OOBLEKT BblAENWUTE €ro, ABOWHbLIM LLEMYKOM MbiLx N0 BTOPOMY
kBagpaTy psgom c nornem Ums BoibepuTe UBET anbda-kaHana n yctaHosute dnaxok lNMpo-
3payYHbIN.

+ OcBeleHHbIN — OCBeLLeHNe 0bbekTa BCTPOEHHbIMN NCTOYHUKaMWN CBETA,

* OuHamnyeckumn — donaxkok yCTaHaBJ1IMBaeTCA aBTOMaTtn4eCKun, ecyin Kamepa Haxo-
OVTCA Ha NonuroHe TpaekTopun. MiHave donaxok He YCTaHOBJIEH.

10.3. NMNapameTpbl CNOS NOBEPXHOCTU

YUTo6bl HACTPOMTbL NAapamMeTpbl OTOOPaXXeHMs Crosi NTOBEPXHOCTM BblAenuTe opTodoTo.
OTkpbiBaeTcsa pasgen CBoucrtea.

~ [[CeniicTa
~LIMP
| \WFILEZ TechSupport|30_Mod\Exz El
™ rpaayce
[V Badz |-1111111.n :I
~OpTodoTo

[ WFILEZ Techsupport\3D_Mod Excz El

| 0. 100000001 :I

r Mpanauma ceporo

[AEeTanMsaLA I 20 j

Pasmep Takna I 32 :ll

KonMUYecTED ypoBHER I 6 j

MHMHWMANEHEIA YPOBEHE I 0 j

MaKCMMENEHEIM YPOBEHD I 5] :II
r

3aMoOpoOsHTE

MPHMEHMTE | OTmena |

Puc. 183. MNMapameTpbl 0TOOpaXeHns1 CNnos NOBEPXHOCTH

Pasgen LUMP cnyxunt ona nsmeHeHna crniegyowmx napameTpos:
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 [= — ans BbiGopa MaTpuLbl BbICOT BHE PECYPCOB aKTMBHOIO NPOdUns;

* paaycbl — 09 KOPPEKTHOIO YTEHUS 13 (hanna maTpuLbl BbICOT 3HAYEHUIN KOOPAU-
HaT B rpagycax;

* Bad Z — onga otbpakoBkM 3a4aHHOIO 3HAYEHNS.
Pazgen OpTodoTo CnyXuT ong naMeHeHus1 CrneayrLwmnx napameTpoB:

» = — ansa Boibopa opTodoTOoNNaHa Unu KapTel MECTHOCTW BHE PECYPCOB aKTUBHOTIO
npodouns;

* Mpapaumsa ceporo — Ans OTOOpaXeHWUs1 OQHOro ycpeaHeHHoro kaHamna 0TTeHKH
Ceporo B kKa4ecTBe kaHana BbIxogHoro channa (noapobHee cM. pykoBOACTBO MNOSb30-
BaTens «[1porpamma GeoMosaic»).

HdeTtanusaumua — pasmep s4enkn optToqpoTo B MUKCESSIX;

Pasmep Tanna — KonmMyecTBO SYEEK B Tanne;

KonunyecTtBO ypoBHEN — KONUYECTBO YPOBHEN AeTannsaunm;
MuHUManbHbIM YPOBEHb — BbICOKUIN YPOBEHb AeTanusaunn n3obpaxeHus;
MakcumManbHbIN YPOBEeHb — HU3KWI YPOBEHb AeTanum3aumm n3obpaxeHus;

3aMopo3nTb — MNO3BOSISIET PeAAKTMPOBATb TOMbKO BblOpaHHY obnactb opTodhoTo
6e3 BHeCeHMs N3MeHeHUN B OCcTanbHble obnacTu.

YToObI COXpaHUTb N NPUMEHUTb U3MEHEHUA B pasgene CBoOMCTBa HAXXMUTE Ha KHOMKY
NMpuMeHUTDb.

10.4. OToOpaxeHue 06 LEKTOB
B mogyne npeagycMoTpeHa BO3MOXHOCTb YrpaBrneHns oTobpaxkeHNneM 06beKTOB CLIEHDI.

UTo6bl 0TOOPa3nTb ToveYHble 0ObEKTLI, (PMKCUpYOLLME onpeaeneHHble KoopanHaThl
TPEXMEepPHOro NPOCTPaHCTBA, BbibepuTe O6beKTbl » OTOGpaXaTb TOUKN UNN HAXKMUTE
Ha KHOMKY :i-.
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Puc. 184. OTobpaxeHne To4eYHbIX 0OGbEKTOB

Utobbl 0TOOpasnTb KOHTYpbl BEPXHWUX rpaHen ob6bekToB, Bblbepute OOBLEKTbI »
OTo6paxaTb NIMHUN NNN HAXMUTE Ha KHoNnKy 1.
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% 3D-Mod "\\FILEZ\TechSupport\3D_Mod\Cuba\Final2\Ekaterinburg_2013_corr.tx3" i ) ﬂ
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NEIREEEIEEM

Puc. 185. OTobpaxeHne KOHTYypoB 06HEKTOB

YTto6bl 0TO6pa3nTb 3D 06bekThl, BbibepnTe O6BbEKTbI » OTOOpaxaTb NOCTPOEHUs
U HAXXMUTE Ha KHOMKy .

176



PHOTOMOD 7.5 TpexmepHoe MogenupoBaHue

# 3D-Mod "\\FILEZ\TechSupport\3D_Mod\Cuba\Final2\Ekaterinburg_2013_corrtx3" — =] x|
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©aiin Mpaeka Bua OObekTel Cnow  HacTpoiiku

Puc. 186. OTobpaxeHne 3D ob6bekToB

UTo6bl 0TOOPa3nTb 0ObLEKTLI, NpeAHa3HavYeHHbIe Ansa ynpoLwleHns paboTbl Nnpu Tpex-
MEPHOM MOAENUPOBAHUKN (HAaNpPUMepP, UCTOYHWK CBETA UNN OOBLEKT-MYCThILWKA), Bbibe-
pute O6BLeKTbl > OTOOpaxaTb BCoMoraTesibHble 00 beKTbl NN HAXXMUTE Ha KHOMKY

&
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Puc. 187. OTobpaxeHne orpaHn4MBaroLLero kyba reomeTpum

10.5. OTo6pakeHne o6bLEKTOB B (PUHANIbLHOMN CLieHe

Mepen BocnponsBeaeHnem unm 3anucbto 3D-cueHbl He0BXoaMMO BbIOpaTb O6BLEKTHI,
KoTopble ByayT oTobpaxaTbcs B (hrHaNbLHOWM CLEHE.

B moayne npeaycMoTpeHa BO3MOXXHOCTb CKPbITb Psifi 0OGbEKTOB M3 06rnacTy NpocMoTpa.
Mpy 3TOM yCKOpSieTCS NPOLIECC BOCNPON3BEAEHUS CLEHDI.

YT1o6bl CKpbITH OOVH MK rpynny OObEKTOB U3 0bnacTn NpocMoTpa, BblAenuTe 3Tu
06bekTbl 1 BbibepnTe O6BbEKTbI > CKPbITb BbIOPaHHbIE UM HAXMUTE Ha KHOMKYy &

OCHOBHOW NaHenu MHCTPYMEHTOB.

178



PHOTOMOD 7.5 TpexmepHoe MogenupoBaHue
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Puc. 188. Bbibop obbekToB
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Puc. 189. BbibpaHHble 06beKTbI HE OTOBpaXxkaroTCA

YUTOObI CKPbITb OAMH UK rpynny 0OBLEKTOB M3 CMCKa 06bEKTOB, BLINOMHUTE crieqyoLlme
JencTBus:
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1. Bbibepute O6beKkTbl > CKPbITh MO UMEHM... UM HAXKMUTE Ha KHOMKY & 0CHOBHOW
naHenn MHCTpymeHToB. OTKpbiBaeTCA OKHO CKPbITb OOBLEKThI.

WA

I Tun

I HasHaqerue I COCTORHWE £

Line[1]
Line[&]
Line[21]
Line[34]
Line[50]

Line[82]

Line[38]

Line[114]
Line[130]
Line[143]
Line[156]
Line[164]

1

ObeexT
OfibexT
OfbexT
Obbext
Obeext

OfibexT

OfbexT
Obbext
ObeexT
OfibexT
OfbexT
Obbext
ObeexT

DUnLTP
[V Tousm saHATER
[~ Tousm ceofonHsie
¥ Murian sanaToiE
¥ MuHun ceoBogHee
r MocTpoeHuA

[~ BufinMoTeuHbIE

Bolaenuts Bce

WHBEpTUPOBATE

CHATL BhloeneHne

-
| _le CKpEITE OTMEHE |

Puc. 190. OkHO cKkpbITUs 06BLEKTOB 13 CNMCKa

Cnuncok 3D-06beKTOB COaEPXUT criegyrolime cTonobubl:

* Uma — nma obbekTa;

* Tun — TN 0ObeKTa, KOTOPLIN NPUCBANBAETCS OOBLEKTY NPU CO3A4aHMUM B CUCTEME
(O6wbekT, KoHTyp, LibPoint, None) (cMm. nogpobHoe onncaHmne atpmbyToB 06bEKTOB

B pyKoBOACTBE nonb3oBaTtens «Bekropusaumsy);

* HasHauyeHue — oToOpaxaeTt Ha3HayeHne 06LEeKTa;

+ CocTosiHne — otobpaxaeT 06bekThl, yyacTBytoLme B 3D-nocTpoeHnm (3aHATbin)
nn6o He yyactaytowime (CBOOOAHbIN).

2. B paspene ®unbtp BbibepuTe TUNbI 0OGLEKTOB ANS OTOOPAXKEHUSI X B CMUCKE.

3. [onumoHanbHo] [na oTobpaXkeHus B CNUCKE KOHTYPOB, Npeobpa3oBaHHbIX NPW MNo-
CTPOEHUN B OOBbEKTLI, ycTaHOBUTE donaxkok MocTpoeHus.

4. [onumoHanbHo] [na oToGpaxeHus B CNNUCKE TOYEYHbIX 06LEKTOB, NPe0bpazOBaHHbIX
npyn NocTpoeHnn B o06bekTbl M3 dmnbnunotekn DXF-cdpanna, yctaHoBuUTE oniaxok

BubnuoTteyHble.

5. [Ons ynpaBneHus BblaeneHnem OOGLEKTOB B CMMCKE WCMONb3ynWTe criegylowme

KHOMKW:

* Bblaenutb Bce — NO3BOMSET BbiAENUTb BCE OOBLEKTLI B CMINCKE;

* MHBepTMpOBaTb — NO3BONIAET USMEHUTb NOPAAOK BblAeNeHus 00beKkToB Ha

obpaTHbIN;
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* CHATb BblaeneHne — Nno3BONSAET CHATb BblAENEeHne CO BCeX OOBbEKTOB.

6. Llenykom mMbiwn BbIGEPUTE OOBEKTBI N HAXXMUTE Ha KHOMKY CKPbITb.

@ YUToObl BbIOENUTL TPynny oObeKTOB HaxmuTe 1 yaepxueanTte knasuwy Shift, wenukom

MbILLM NOCNEeAOoBaTENbHO BblAENUTE OObEKTHI.

UTo6bl NPOCMOTPETL CMMCOK CKPbITbIX M3 06racT NpocmMoTpa 06LEKTOB U 0TOOpa3nTb

CKpPbITble paHee 06BbEKTbI U3 CMMCKA, BbINOMHUTE criedytoLumne AeNCTBUS:

1. Bbibepute O6BbeKTbI > [loka3aTb CKPbITbI€ MO UMEHMW... UITN HAXXMUTE Ha KHOMKY
& OCHOBHOM NaHenun MHCTpymeHToB. OTKpbiBaeTcs OKHO MNMoka3aTb 06bEeKTbI.

%! MokazaTk 06 LEKTEI

x|
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Ctmena |

Puc. 191. OkHo oTobBpaxeHns 0ObEKTOB N3 cnmcka

Cnuncok 3D-06beKTOB COaepPXUT criegyrolime cTonodubl:

* Uma — nma obObekTa;

* Tun — Tnn o6beKkTa, KOTOPLIN NpUcBanBaeTCs O6bEKTY NPU CO3A4AaHUN B CUCTEME
(O6wbekT, KoHTyp, LibPoint, None) (cMm. nogpobHoe onncaHne atpubyToB 06beKTOB

B PyKOBOACTBE MoJib3oBaTend «BeKTOpMSaU,I/IFI»);

* Ha3HauyeHue — oTobOpakaeT Ha3Ha4YeHne 0b6beEKTa;

+ CocTosiHue — otobpaxaeT 06bekTbl, ydacTeytowme B 3D-nocTpoeHun (3aHaTbiil)
nn6o He y4yacTeytowme (CBOOOAHbIN).

2. B pasgene ®unbtp BbibepUTe UMbl OGLEKTOB ANs OTOOPaXeHNUs UX B CNNCKeE.

3. [onuuoHanbHOo] [na oTobpaXeHus B CNNCKE KOHTYPOB, Npeobpa3oBaHHbIX NpW Mo-
CTPOEHUN B 0OBbEKTLI, ycTaHOBUTE doniaxkok MocTpoeHus.
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4.

5.

[onumoHanbHo] [Jnst oToBpaXkeHns B CNUCKE TOYEYHbIX OOBbEKTOB, NPe0bpa3oBaHHbIX
npyn NocTpoeHnn B o06bekTbl M3 Bmnbnunotekn DXF-cdanna, yctaHoBUTE oniaxok
BubnuorteyHble.

[ns ynpaBneHus BblaeneHneM oOLEKTOB B CMWUCKE WUCMOnb3yihTe crepyroLlime
KHOMKW:

* Bblaenutb Bce — NMo3BOSET BblAENUTb BCE OOBLEKTbI B CMINCKE;

* MHBepTMpOBaTb — MNO3BONSET M3MEHUTb MOPSIAOK BblAeneHusi 0ObEKTOB Ha
obpaTHbIN;

* CHATb BblaeneHne — Mo3BOMAET CHATb BblAENeHne co Bcex 0OObEKTOB.

6. Llenykom mMbiwn BbIbEpUTE OOBLEKTBI N HAXXMUTE Ha KHOMKY MNMokKa3aTb.

Utobbl 0TOOpasnTb BCe CKpbITble paHee 06bekThl, BbibepuTte O6beKTbI > NMoka3aTb

YToObl BbIOENUTL TPYNny oObEeKTOB HaxXMuUTe 1 yaepxueanTte knasuwy Shift, wenykom

MbILLM NOCNeAOoBaTENbHO BblAENUTE OObEKTHI.

BCE UJIN HAXXMUTE Ha KHOMKY ;& OCHOBHOW NaHenu UHCTPYMEHTOB.

Ytobbl 0TOGpa3nTbL B 06rnacTu NpocmoTpa TONbKO BblibpaHHbIE OOBbEKTLI, BbIAENUTE UX
n Bblbepute O6BLEKTbI > MoKa3aTb TONbLKO BbIOPaHHbIE UM HAXXMUTE Ha KHOMKy ™=

OCHOBHOW NaHenu MHCTPYMEHTOB.

# 3D-Mod "\\FILEZ\TechSupport\3D_Mod\Cuba\Final2\Ekaterinburg_2013_corr.bx3" -0 x|
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Puc. 192. OTobpaskeHne TonbKO BbIBpaHHbIX OObEKTOB
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10.6. Cnom 3D-cueHbI

PacnpepneneHne oGbEKTOB MO CNOSIM 3HAYMTENBHO YCKOPSIET npouecc paboTbl ¢ 06b-
€eKTaMu CLeHbI MPU HanNM4umn 60MbLIOTO KONMYeCcTBa OOBHEKTOB.

@ B oavH croii pekomeHayeTcs nepemellaTtb 06beKTbl, KOTOPbIE OTHOCATCS K OQHOMY TUMY O00b-
€KTOB.

YUTtobbl oTKpbITL cnncok cnoeB 3D-cueHbl, Bbibepute Cnom > Cnucok cnoeB. OTKPbI-
BaeTcsa OkHO Cnow.

i x|
£ | Bugnmeiii | ras | D | ObbexTel |

Ja Layer 1 1

[a Layer (ID'04) 2 5404

Aa Layer (ID02) 3 6

Ja Layer (ID 041 4 30
Layer (ID04)2 5 4

Aa Layer (ID'01) 6

la Layer (ID'04)3 7

Na Layer (ID 04)5 8

Layer (ID 044 g

[E ) o L e o oo
I
[=1}

Puc. 193. Cnucok cnoes 3D-cueHbl
OkHo Cnowm npeacraBndeT cobon Tabnuuy, KoTopas COAEpPXKUT cnegytowmne ctonobupl:
* # — HOMep cros No NOPSIAKY CO34aHUS;
* Buanmbin — nokasbiBaeT oTobpaxeHune crnos B obnactu npocMoTpa;

* Uma — uma cnos, koTopoe oTobpaxaeTca B OCHOBHOM OKHE MOAyns B pasgene
OcHoBHble cBorcTBa. [10 ymonyaHuto yctaHaBnueaetcs nms cnos LayerN (roe N-
Lenoe 4ncno);

* ID — ngeHTUUKaTop, KOTOPLIN NPUCBaANBAETCS CIIOH0;
* OOBEeKTbl — KONMYECTBO OOBLEKTOB Ha Crloe.

YUToObl yaanuTb Criow, LLENKHUTE NpaBOn KHOMKOW MbILLK MO CNO 1 BbibepuTe YaanuTb
Crnomn.

UTobbl NnepermeHoBaTh CroWn, LWENKHUTE NPaBol KHOMKOW MbILLKY MO Crok U Bbibepute
NMepenmeHoBaTb CNOW.
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Utobbl nepemecTntb 06EKTLI U3 O4HOIO CIosi B APYron, BblaenuTe o0bekTbl 1 Bblbe-
pute O6beKTbI > NepemecTUTb B CNOM.... LLlenykom mbliwm Boibepute cnon ansa nepe-
MeLLeHMs1 OOBEKTOB N HAXXMUTE Ha KHOMKY BbiOpaTh.

YUtobbl co3gaTtb HOBbIM crnon 1 0obaBuTb B HEro O6BLEKTLI, BLINOMHUTE creaylowme
JEencTBuUS:

1. Bbibepute Cnowm > Cnucok cnoes. OTKpbIBaeTcst OkHO Cnowm.

=10l |
£ | Bugnmeiii | ras | D | ObbexTel |
0 Ja Layer 1 1
1 da Layer (ID'04) 2 5464
2 [a Layer (ID02) 3 6
3 [a Layer (ID 041 4 30
4 [a Layer (ID04)2 5 4
5 [da Layer (ID'01) 6 50
6 [a Layer (ID 04)3 7 242
7 [Ma Layer (ID 04)5 8 8
8 Layer (ID 044 9 52

Puc. 194. Cnncok cnoes 3D cueHbl

2. LUWenkHnTe npaBon KHOMKOW MbIlM No ntobomy cnot. OTKpbIBAETCA KOHTEKCTHOE
MEHIO.

LobaenTe cnoi

¥aanuTe cnoi
MNEPEMMEHOESTE CNOM

Puc. 195. KoHTekcTHoOe MeHto

3. Bblbepute lobaBuTb crnon. Co3gaetcs HOBbIN CrOWN.

4. B obnactu npocmoTpa Bblaenute obbekTbl, KoTopble HeobxoaMmo AobaBuTb B
HOBBI CINOW.

5. Bbibepute O6bekTbI > NepemecTnTb B €noM.... OTKpbiBaeTCcs OkHO BbI6op cros.
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=gl x|
#l BuaMMEIR | Wnma IID | ObbekTol | ;I
2 Qa Layer (ID 02) 3 [
3 Qa Layer (ID 04)1 4 30
4 fa Layer (ID 04)2 5 4
5 Qa Layer (ID01) & 50
6 Qa Layer (ID 04)3 7 242
7 Qa Layer (ID 04)5 :] 8
8 Qa Layer (ID 04)4 g 52
9 —
BrifpaTe QTHEHE

Puc. 196. OkHo Bbibopa cnos ans gobasneHus BblgeneHHbIX 06HLEKTOB
6. Llenykom mbiwmn BbIGEPUTE HOBBLIN CNOK N HAXMUTE Ha KHOMKY BbiObpaTb. Bbige-
neHHble 06beKTbl 406aBNATCA B HOBbIN CION.

Utobbl nepeMecTuTb BblAeNEHHbIM OObEKT B Apyron crion B pasgene OCHOBHble
CBOWCTBA HAXMUTE Ha KHOMKY _... |. OTKkpbIBaeTcs okHo Bbi6op cnos. LLlenykom mMbiLLm
BbIGepuTE HOBbIM CIIOM N HAXXMUTE Ha KHOMKY BbiOpaTh.

11. MapameTpbl moayns

B moayne npegycMoTpeHa BO3MOXHOCTb HAcCTPOMKM OBLLMX napamMeTpoB Mogyns w
napamMeTpoB oTobpaxeHnsa AaHHbIX 3D-CLEHbI.

[ns HacTporikn napameTpoB moayns Bbibepute Hactponkn. OTkpbiBaeTcst okHO Ha-
CTPOMKM.

OkHO cogepXuT crneayrouime BMabl NapameTpoB:

* OCHOBHble napameTpbl 3D-cueHbl Ha 3aknagke CueHa;

* napameTpbl oTobpaxeHnsa 3D-cueHbl Ha 3aknagke Busyanusauus;

* napamMeTpbl OTOBpaXXeHNA ANEMEHTOB CLEHbI Ha 3aknagke PeaakTtupoBaHue;
* napamMeTpbl TEKCTYPbI Ha 3aknaake TeKCcTypbl;

* napamMeTpbl MbllLK Ha 3aknagke HaBurauus;

* napameTpbl nepemeLleHnsa obnactm npocmoTpa 3D-cueHbl (HabnoaeHne co CbeMou-
HOW Kamepbl) Ha 3aknagke MNMepemelueHue.
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x|
CueHa IEHsyanMsaLuqﬂ I PeaakTHposaHue I TexkcTypsl I Hasurauma I MepemeweHmre I
rLedtp

™ BormcnaTe aBToMATHHEDMN .

I 719596, 770337000 :I
YCTaHOBWTL B LEHTPE ofbexTos: L

BriGpaHHbx Bruaumbix Brex | I 65305249.83505699 j

ChpoouTs BoccTaHoBWTE 753, 764554 j

 ONTUMH3aUMAA

¥ Bazbuenne npocTRancTES
I- OTceyeHHe KOHYCOM BHMOa

 NpourpeiEaH1e
ANMTENEHOCTE (Kanpe) I 100 ﬂ
YacToTa Kanpos I 25.0 j

OK OTMEHE

Puc. 197. OcHoBHble napameTpbl 3D-cLeHbI
3aknagka CueHa crnyXxuTt anst HaCTPoNKK crnegyowmx napameTpoB 3D-CLeHbI:

* B pasgene LeHTp otobpaxatorca koopamHatel (XYZ) ueHTpa 3D-cueHbl, a Takke
BO3MOXXHO HAaCTPOUTL CrieayoLimne napameTpbl:

o BblUMCNATbL aBTOMaTU4YECKM — MO3BOSISET BbIYNCNATL aBTOMATUYECKN LIEHTP
3D-cueHbl;

o YCTaHOBUTb B LLEeHTPe 0OBLEeKTOB — MO3BOMSET YCTAaHOBUTL LEeHTP 3D-CueHbl B
LEHTPE BbIOpaHHbIX 0ObEKTOB, BUAMMbIX OOBLEKTOB UMK B LIEHTPE BCeX 0OHEKTOB
3D-cueHblI;

o COpocnUTb — MNO3BONSET YCTAaHOBUTL LIEHTPY 3D-cueHbl 3HadeHne — 0O;

o BoccTaHOBUTb — MO3BOMSIET BOCCTAHOBUTL NpeablayLUmMe 3Ha4YeHNa KoopauHaT
ueHTpa 3D-CueHb!.

* B pasgene Ontumusauyms:

o Pa3bueHune npocTpaHcTBa — NO3BONAET peaakTuposartb 3D-cueHy ¢ 6onbLumm
06bEMOM AaHHbIX;

o OTceyeHMe KOHYCOM Buaa — no3BonseT oTobpasnTb Bce 06beKThbI Npy 60MnbLLIOM
obbeme AaHHbIX.
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* B pasgene lMpowurpbiBaHue:

@ [nnTenbHOCTb BOCMPOM3BEAEHUS CLEEHBbI paccYMTbIBAETCS MO crneaytoLen dopmyne: Anum-
TenbHOCTb (Kagpbl) / YacToTa KagpoB (B faHHoMm npumepe 100/25 = 4 cek).

o AnnTtenbHOCTb (Kagpbl) — KONNYECTBO KagpoB;
o YacToTa KagpoB — 4YacToTa BOCMPOU3BEAEHMS KaapOB.

@ HyneBoe vnu oTpuuatensHoe 3HavyeHnsi napameTpa Yacrora kagpoB HeaonycTumbl. MuUHm-
MarnbHOE paspeLLleHHOe CUCTEMON 3HavyeHne 3HadveHune - 1.0.

o’ Hactpokiku @

CueHa | Busyanusauma | Pegaktuposanme | Texcrypel | Hasuragma | Mepl 4|

LUeer doHa I:l

Crarbokc

Tyran

Cetka

WrprHa AuHMM L0 =

MokaseIEaTE NOANKMCH v

KoopauHatel @) nokaneHele rnofansHele

MHTepBan mMeTOk |1 v|
Pacnonoxerue metok |B Y3Aax © LUArom '|
WpuibT aAna nognuced Irmpact, 14

‘ o] ‘ | OTtmeHa |

Puc. 198. MNMapameTpbl oTobpaxeHns 3D-cueHbl

3aknagka Busyanusaumsa cnyxut ons HACTPONKM Creayrowmx napameTpoB oTobpaxe-
HMSA 3D-cLeHbl:

* LiBeT choHa — ogHOpOoaHbIN LBET poHa 3D-cueHbl;

» Ckanbokc — nmurtauma Heba n ropnsoHTa BO BCEM NpocTpaHcTBe 3D-cueHbl;
* OcBeleHne — LBET OCBeLEeHNA 0ObEKTOB MCTOYHNKAMW CBETA;

* TymaH — nmuntaums TymaHa BO BCeM NpocTpaHcTBe 3D-CLeHbI.

Pasnen CeTka no3BonsieT 3aaaThb crieqytoLume napamMeTpbl OTOBpaXKeH st KOOpPAMHATHOW
CETKMU:
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* lnpuHa nuHun;
* B03MOXHOCTb NOKa3bIBaTb NOANMUCU KOOPANHAT;

* Bo3moxHOCTb BbIOpaTh kakue nokasbiBaTb KOOPAUHATbI — NOKarnbHbIe UK rMo-
0anbHbIe;

* NHTepBan meTok koopanHaT — yepes3 1, 5 unn 10 geneHnn cetku;

+ PacnonoxeHue nognucemn KOOpAMHAT: NO KpasAM 3KpaHa, Ha raBHbIX OCAX UK
B y3/1ax C Warom 3ajaHHbIM B BbiNagaroLllem cnucke PacnonoxeHue MeTok (CMm.
BbiLLE);

* WpudT nognucen koopamHar;

* LiBeT TekcTa nognucen KoopanHar.

c' Hactpokiku @

CueHa | Busyanusayma | Peaaktiposanne | Texcrypel | Hasuragwa | Mep 4

V| PaspeluvTe MCTOpKI SedCTE i

| OrpaHrHMBaHOLLME KyE reomMeTpHK
OrpaHlYMBatoLLMi Ky oBbekTa
OrpaHuYMEa WM KyB y50a CLEHE
OrpaHiHMBaLLMi kyE CUeHBl

| Kapkac

S L-cmeweHne <10 = -0

| Ok | | OTtreHa

Puc. 199. MapameTpbl 0TOOpaKEHNsI SNIEMEHTOB CLIEHbI

3aknagka PegaktupoBaHue CNy>XuUT Anst HACTPOWKU CReayoLmMx napaMmeTpoB oTobpa-
)KEHWSI SNTIEMEHTOB CLIEHbI:

* PaspewunTtb UCTOPUIO [ENCTBUN — YCTAHOBIEHHbIV (briaXKok NO3BOMSAET NOSb30Ba-
Tento OTMeHuTb unu NMoBTOPUTL paHee BLINOMTHEHHbLIE AENCTBUSA (CM. pa3gen 6.1);

+ OrpaHnumMBalOLMn Ky6 reomeTpumn — no3BofgeT 0ToOpasnTb OrpaHMyYnMBaoLLNN
Kyb B cucteme KoopauHaT 00beKTa;
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+ OrpaHnumBaroLmmn Kyb o6 bekTa — No3BonsieT oTobpasnTb OrpaHMyMBaoLLnM Ky,
OnMcaHHbIN BOKPYr 0ObekTa B rnobanbHOM cucTemMe KoopanHaT;

* OrpaHnumBaroLmm Ky6 y3na cueHbl — No3BONsET 0TOOPa3nTbL OrpaHMYnBaoLLNN
Ky©, ONMCaHHbIN BOKPYT BblAENeHHOW obnacTy;

* OrpaHmnumBamOLWmMn Ky6 cueHbl — MO3BONSET 0TOOPa3nTb OrpaHNYNBAIOLLINA KYO,
OMNUCaHHbIN BOKPYT BCeX 06beKkTOB 3D-CLEHbI;

* Kapkac — nossonsietT otobpasnTb Kapkac 06bEKTOB, KOTOPbIA COCTOUT U3 rPaHeMN.

x

CugHa I Ensyanusal_uqﬂl PenakTuposaHue |EKCTYPEI |Hasurauuﬂ I MepeMew eH1e I
MapaMeTpbl N0 YMOMHEHKHD

[ Wmonssosats komnpecomo!

DUNETPaUMA
YMEHELIEHME INEAREST j
YEENMUEHUE INEAREST j

OK OTMEHE

Puc. 200. MapameTpbl TEKCTYPbI
3aknagka TeKCTypbl CIY>XUT AN HACTPOWKM CreayroLmMx napaMmeTpoB TEKCTYpbI:
* Acnonb3oBaTb KOMNPECCUI — MO3BOMAET 3arpy3nTb TEKCTYPbI B CXXaTOM BUAE;

é Mpw ycTaHoBneHHoM donaxkke Mcnonb3oBaTb KOMMPECCUIO KAYEeCTBO 3arpy’KEHHbIX TEKCTYP
CHWXaeTcs.

* B pasgene ®unbsrpaumsa BbibepuTe B CNUCKE BapMaHT peXMMa CriaXnBaHUs KpaeBbIX
MMKCENOB B pacTPOBOM M306paeHnn TEKCTYpbI:
0 YMeHblueHue;

o YBenuyeHue.
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PHOTOMOD 7.5 TpexmepHoe MogenupoBaHue

c' Hactpokiku @

CueHa | Busyanusauma | Pegaktuposanme | Texcmype | Haswrauma | Mep| 4 |

BpaweHume

CeofogHoe BpallEHKe
MacmabupoeaHne
YyBCTEMTENBHOCTE MBluK - -0,9999499

YyBcTEMTENBHOCTE Koneca  0,00001

Ak |4+

| Ok | | OTtreHa

Puc. 201. MapameTpbl MbiLN
3aknagka HaBuraumsa cnyxuT aAns HaCTPOMKK CreayroLwmx napaMmeTpoB MbiLLK:

* YyBCTBUTENBbHOCTb MbIWWN — MO3BONSET HACTPOUTL CKOPOCTb yKasaTens Mblln
ANs AeACTBUIA, TPebYoLMX NOBbILLEHHO TOYHOCTU; YeM GorlblLe BENMYMHA YyBCTBU-
TENbHOCTUN MbILLK, TEM ObICTPEE CKOPOCTb yKasaTens.

* YyBCTBUTENBLHOCTb Korieca — MO3BOSISIET HAaCTPOUTb CKOPOCTb NMPOKPYYMBaHWS;
4yeM Gonblue BenuynHa YyBCTBMTENbHOCTU Koreca, TeM ObiCTpee CKOpPOCTb NPOKpPY-
YMBaHUSI.
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PHOTOMOD 7.5 TpexmepHoe MogenupoBaHue

.CLI.EHE I Bruzyanusauma I PeaakTHposaHue I TexkcTypsl I Hasurawa
 NepeMeleHue

CropocTs 10.0 j

YkopeHue I 5.0 j

MnaeHocTs 0.25 j
— Bpawenwe

CKOpOCTE I 0.001 :I
YCHOpEHWE I 3.0 :I

MnaEHoCTE 0.25 :I

rBua

BrHHAA M. I 0.1 j
NanbHAs nn. I 1000.0 j
Mone 3peHUs I 45,0 j

OK OTMEHE

Puc. 202. MapameTpbl nepemelleHnst obnactu npocmotpa 3D-cueHbl

3aknagka MepemeleHne Cny>XuT s HACTPOWKN CNEeAyLWMX NapaMeTpoB nepeme-
LweHumsa obnactu npocmotpa 3D-cueHbl (HabnogeHe Co CbeMOYHOM KaMepbl):

* B pasgene MNepemeweHune:
o CKOpOCTb — CKOPOCTb nepemeLlennsa 3D-cueHbl;
o YcKkopeHue;
o MnaBHOCTb — NNIAaBHOCTb NEPEMELLEHUS.
* B pasgene BpalweHue:
o CKOpOCTb — CKOPOCTb BpawieHus 3D-cueHbl;
o YckopeHue;
o MnaBHOCTb — NNIAaBHOCTb BpaLLEHMS.
* B pasgene Bup HacTpouTe criegytowimne napameTpbl:

o BnvxHAA nNn. — GNMXHASA K KaMepe NITOCKOCTb OTceYeHns (06 bEKThI, HaxoasALL M-
ecs b671uxxe 3TON NNOCKOCTM He 0TOBpaXatoTCsl B OKHE NPOeKLUMM aHHOW KaMepbl);
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PHOTOMOD 7.5 TpexmepHoe MogenupoBaHue

o [anbHAA nN. — AanbHAs NIOCKOCTb OTCeYeHUs (00beKTbl, HaxoasLmecs oanbLue
3TOWN NMOCKOCTU He 0TOOpaXKaloTCsl B OKHE MPOEKLUMM JaHHOW Kamepbl);

o MNMone 3peHusi — nore 3peHnst Kamepbl B rpagycax.

12. AHMMauus

12.1. AHMMaumA cueHbl

AHumayus — npouecc (bopMUpPOBaHUA cepum n3obpaxeHuin (KagpoB) BMAA CLEHBDI,
Habnogaemblx Yepes kamepy. Kaxabii kKagp nNoKasbiBaeT M3MEHEHME CLEHbI MO cpas-
HEHWMIO C NpeablayLWnM Kagpom.

YTtobbl co3gaTh aHMMaUMIO CLEHbI, BLINMOMHUTE cneayoLwmne OeNCTBUSA:
1. OrtkponTte 3D-cueHy nnm co3ganTe HOBYIO;

2. Bbibepute Bua » Yetbipe npoekuun. 3D-cLeHa OTKPbIBAETCA B YETbIPEX OKHAX
NpPoeKLnii;

# 3D-Mod "\\FILEZ\TechSupport\3D_Mod\3D-SOFIA\New_Sw_Nedelya_5.bx3" - ol x|

Qaiin Mpaeka Bua OfbexTel Cnow HacTpoiiku
el 2l gljo ha|alelo] @ [Eelsl D n[m

\El%il*li\l@\lzﬁllT'%‘I&lﬂl?I@lI% ?’I‘E‘I_ WITIE .lll .lEIﬁ 'ICKﬂDKEﬂbHER hd

Puc. 203. OTtobpaxeHune 3D-CueHbl B YETbIPEX OKHAX MPOEKLUIA

3. Bblbepute MNMpaBka > Co3patb » NMNonunuHus;
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PHOTOMOD 7.5 TpexmepHoe MogenupoBaHue

4.

[onunoHanbHO] ycTaHoBUTE hnaxxok 3aMKHyTas 419 CO34aHNSA NonMroHa Tpaek-
TOpUK, B Criyvae, ecnv ecTb HeobXx04MMOCTb BO3BpPALLEHNS KaMepbl, B KOHLE eé
nepemMeLLeHmns, CTPOro B UCXOOHYHO TOUKY;

% CyLlJ,GCTByeT BO3MOXXHOCTb CO3aHUA NOJTUITUHUN TPpaeKTopuKn, To eCTb He3aMKHyTOl7I Tpa-

eKTopuM O11s NepeMeLLeHsl Mo Hell kamepebl.

CospaiiTe NonuroH TpaekTopuu;

MNepemecTtute nonuroH Hag 3D-o6bekTamu (JJononHUTenbHbIe CBOUCTBA > LieHTp »
MpaBuUTb LEHTP);

# 3D-Mod *"\\FILEZ\TechSupport\3D_Mod\3D-S0FIA\New_Sw_Nedelya_5.ba3" - ol x|

©aiin Mpaeka Bwa OfbekTel Cnowm  HacTpoFkW
el | o[~ [F oM« & oo 2| F e[ S [u|m]
ITITIE .||| .lEIﬁ 'lCKﬂDKEﬂhHER =

NBEIREEIE

[-]0cHoBHBIE CBOFCTES

WMma | NewPolyline D]

Cnoi o
¥ Tpanm [V Tect ryBume
I Petpa ™ Tecr ansda

™ Bepwmtel [~ Npospasqeiii
I Ny, rpann [ OceewenHerii
™ 06p. rpatm = Auriammuecrni

[-1ATpuEyTer

[-]dononHuTensHele cEORCTBE

“HEPEMETFH:I Lentp Kontpon

[-INenuauHua

[V 3amkmyTan

"[-]pEAEUMpOBEHMEi

[-1Toukn

X |7 Cosaats

) Yaanuts
PazeepHyTa

"[-]HOBHETDHKH

I Mpuesseisateca k obuexram

| |NewPonLme v

Puc. 204. MonuroH TpaekTopum ABUXEHUSA KaMepbl

Bbibepute MNMpaBka > Co3patb » Kamepa. Cosgaetcs kamepa;

B pasgene [lononHuTenbHble CBOMCTBA kaMepbl nepenaute Ha 3aknaaky KoH-
Tponnepbl U HaXMUTe Ha kHomnky [1o06aBUTb. B KOHTEKCTHOM MEHIO LLENYKOM
mbiwn BeliGepuTe Path Controller;
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Pos(V3Ex) Controller
Rot(XY) Controller
Path Controller
Lookat Controller

Puc. 205. KoHTeKCcTHOE MeHI0 BbIOOpa KOHTPOINEPOB

9. LWenykom mbiwm Bbigenute Path Controller B cnvcke KOHTpPONNEpOB;

~ [-]KoHTpoAneps
JoBaeuTe
¥panute

3arpyzute

11

CoxpaHnTe

Puc. 206. KoHTponnepbl kKamepbl

10. B pasgene TpaeKkTopusi HOXXMUTE Ha KHOMKY YKa3aTb 1 LEeN4YkoM Mbllin Bbibepute
NOMWIOH TPAEKTOPUM UIN HAXXMUTE Ha KHOMKY BbibopaTtb. OTkpbiBaeTca OkHO Bbi-
OpaTb OOBLEKTDI,;

% BuibpaTh ofbekTh x|
L]
Vg I Tun | HazHaueHue | CocToaHme :I SorE
- ¥ Tousm zanaTEE
Line[458] OfbekT - p
Line[464] OfbekT = ToukK cBoboaHbIE
Line[472] OfbekT B THuM EEH;TbIE
Line[480] OfbekT = IMirun ceofoansie
Linez[488] OffibekT = I'IoscrpoEHMﬂ
Line[496] OfbekT BubnMoTEYHbIE
el ObwerT BoinenuTb BCe |
Line[512] OfeekT
Line[520] Ofex WHESpPTHMPOBaTE |
Line[528] OfeekT
Buid[Lne 152]] Ofect CHATE BelAENEHNE |
NewPalyLine OfbekT
< | » BrifipaTh OTHeHa |

Puc. 207. OkHo BbIGOpa 0ObekTa U3 cnmncka

11. Wen4ykom mbliwmn BbIGepnTE CO3A4AHHbBIV NOMIUIOH TPAEKTOPMM N3 CIUCKA U HAXKMUTE
Ha KHOMKy BblOpaTb. B pe3ynsrate kamepa ycTaHaBnmMBaeTCs B Ha4arno nonuroHa
TpaeKkTopuu;
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# 3D-Mod *"\\FILEZ\TechSupport\3D_Mod\3D-50FIA\New_Sw_Nedelya_5.ba3" - ol x|

©aiin Mpaeka Bwa OfbekTel Cnowm  HacTpoFkW
c|E| o~ [Tslol @ olo] 2| [E sl —n|m
& [-]0cHoBHBIE cBORCTES

NERREEINEEINERRE
Laft
|Mm [Nevcomen [ 1]

Cnoi | RootDir
¥ Tpanm [V Tect ryBums
I Pebpa ™ Tecr ansdha

™ Bepwmhel [~ NpozpauHeiii
I N, rpann [ Oceewenneiii
I~ OBp. rpanm = Auriammpecrii

[-1ATputyTe

[-1denonHuTeneHele CEORCTER

lrﬂapamerpml Lentp I Kontpon
[-[Kowtponneper——————— |
|’ Ao6aenTe |

¥aanuTe |
3arpysnTe |
CoxpaHuTs |
[-]Tpaekropun——— |

N ’7 Yrasats | Bn\ﬁpaml

NewPolyline

[-]Taiimep

Crapt 0.0 ﬂ
e — |

| |NewCamEra

B

Puc. 208. Kamepa, ycTaHOBMNEHHasi Ha TpaeKTopun BbIGPAHHOIO NONMroHa

12. B pasgene Taumep 3aganite BpeMd nepemMeLleHnsa kKaMmepbl B CEKyHAaX, OT HaYarnb-
HOW 0O KOHEYHOW TOYKM TpaekTopuu, B nose Crton;

[-1Taiimep

CrapT I 0.0 j
Cron  [200 =

Puc. 209. Tanmep kamepbl

13. [onumoHanbHO] YcTaHOBUTE 3a4epXKKy Havana nepemeLleHns KaMmepbl B CEKyHOaAX,
B none Crapr;

Q Bpems 3agepxku cTapTa KaMmepbl y4UTLIBAETCS B 06LLEM BPEMEHUN NEPEMELLEHMS KAMEPHI.
Takum obpasom, Npu 3agaHHbIX 3HaveHuax: Ctapt — 10 cek.; Cton — 20 cek.; kamepa
npeogoneBaeT NomnHblN NyTb B TedeHnn 10 cekyHa, nocne 10 cekyHOHOW 3aepXKu.

A HeobxogmMMo y4uTbiBaTh, YTO OIUMENIbHOCMb B0CPOU3BE0EHUST CUEHbI (3a4aHHas B
BBUE COOTHOLLEHWNsI napamMeTpoB [inutenbHocTb (Kaapbl) / YacTtoTa kappos., cM. . 22)
N 8pems nepemelyeHusi kKamepsl (3agaHHoe B CEKyHAaX) ABMAIOTCA ABYMS PasHbIMU BENU-

YnMHaMu, HacTpanBaeMbIMV HE3aBUCUMO ApPYr OT Apyra.
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Q CTaTuyHOE NosoXeHWe kKaMmepsbl, B ONPeaerneHHbIN MOMEHT BpeMEHW, MOXKET ObITb YA0OHbIM
B CIyyae BbINOMHEeHWs aHMMaLuy nepemMeLleHns oobekTa B 06r1acTi MPOCMOTPa CLEHbI.

14. [onumoHanbHo] YTo6bI NONMIoH TPaeKkTopuKn He oTobpaxkancsa B obnacTn npocMoTpa,
HaXMUTE Ha KHOMKY # 1 B okHe CKPbITb 06beKTbI BbiGepnTe NOMUIoH;

@ YUTtoObl 0TOOpa3nTb BCe CKpbITble paHee 00beKThI, BbibepnTe O6BbeKThbI > NokasaTb Bce
UM HAXXMUTE Ha KHOMKY . OCHOBHOW NaHenu UHCTPYMEHTOB.

=
OunbT

Lo [Tn [ Hasrauerme [Cocrommue | [ 2W™TP
[V Tou sansTeie

Line[1] ObwexT 2 .

Line[s] OfbexT - ;n-w csobonHbie

Linef21] Ofbexr L raan sarsTEE

Line[34] ¥ Purn csobogreie

I” Moctpoerus

I~ BubnuoTeurbie

Beigenum s ce

Line[32]

Line[38] e

Line[114] Ofiwexr VgepTuposate
Line[130] OfibexT

Line[143] Ofbexr CHATh BLigeneHe
Line[156] Ofwercr

Line[163] Ofwexr B

41 | LH coure | omen |

Puc. 210. OkHO cKpbITUS 06BLEKTOB 13 CNMCKa

15. B pasgene KoHTponnepbl HaxmMmuTe Ha kHonky Jlo6aButb 1 Bbibepute LOOkAt
Controller;

16. LWenykom mbiwn Beiaenute LookAt Controller B cnncke KOHTPONMEpPOB;

~ [-IKoHTpoanepel

Path Controller JoBaenTte

¥panute

Jarpyznte

114

CoxpaHwte

Pwuc. 211. KoHTponnepbl kamepsbl

17. B pasgene Uenb HaxmuTe Ha kHonky Bbibpatb. OTKpbiBaeTcs OKHO BbiOpaTtb
00BbEeKThI;

# BriGpats obmexTa: x|

Vinn [Tm [Fesacerme | Cocromme =] | 2™
=

[V Touu sansTee
I” Tou caofioarsie
[V sutrsan sarsrore
[V frsan cooBonrere
I~ Moctpoerus

Line[197] Ofwercr
Line[217] Ofiwexr
Line[223] OfibexT

Line[234] Ofibexr

™ Bunnoteursie

ine[25 6

Line[265] BhlgenTh sce
Line[280] Ofbexr

Line[285] Ofmexr Vrepruposart:
Line[306] Ofmexr

Line[318] OfibexT
Line[323] Ofibext

|||||||| AT e N
4 | Ll_l Bubpare | omera |

Puc. 212. OkHo BbIGOpa 0ObekTa U3 cnmucka
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18. Wen4ykom mbliwm BbibepuTe 0O6BHEKT M HAXMUTE Ha KHOMKY BbibpaTtb. B pesynsrate
OCb KoopaMHaT 00beKTUBA Kamepbl HanpaeneHa B CTOPOHY BbIOPaHHOro 00bLEKTA;

% 30-Mod *"\\FILEZ\TechSupport\3D_Mod\3D-SOFIA\New_Sw_Nedelya_5.be3” =13l

Daiin Mpaska Bua OBbexTel Cnow  HacTpoiiki
e8| =]~ [ s o/« |&lala] 8] [F e s b 2[n|m

Left [-]OcHOBHBIE CBOdicTBA |
. |M Ma MewCamera D]

Cnoii | RootDir

v Tpanu v Tect rnyGuHe:
[~ Petpa [ Tecraneda

[~ BeplumHel ™ Mpozpauneiii
™ N, rparn ™ Oceewennbii
[~ OBp. rpanm = | Auaruuecrui

[-1ATpwByTel

[-]1dcnonHnTenbHEIE CBOMCTBE

I'IapaMe’rpr_vll Llentp I Kontpon
[-]Kontpoanepe ——————— |
|’ Path Controller JoBasuTe

Yaanute
3arpysute
Coxpanute

[-]LookAt Kontponnep

r Leae

Ykazate | BriBpats

Line[155]

- Bepx
Ykazate I Bb\ﬁpaTbl )’Aanwrbl
<NULL>

|

o |mf <] o0 -]

| |NewCamEra

BN

Puc. 213. O6beKTMB kamepbl, HaMpaBIeHHbIN B CTOPOHY BbIOpaHHOIO 06beKTa

19. [onumoHanbHO] YTOObI yTOYHUTL HanpaBneHne o6bLEKTMBA UM CUCTEMY KOOpAUHAT
kamepbl HacTpoKTe cneayroLwme napameTtpbl LookAt Controller:

* Bepx — nossonsieT BbibpaTb/ykasaTb 06bLEKT ANA HanpaBneHus BEPXHEN rpaHn
obbekTa;

« MoBOpOT — NO3BONSET NOBEPHYTHL KAMEPY OTHOCUTENBHO BblGPaAHHON OCK CU-
CTeMbl KOOPANHAT;

« Cuctema KoopauHaT — No3BONSiET BblibpaTh/ykasaTb OCYM CUCTEMbI KOOpAMHAT
obbekTa Ansi Ha3Ha4YeHUs1 3TON CUCTEMbI KOOPAUHAT KaMepe.

20. Beibepute Bup » Kamepa > NewCamera. 3D-cueHa otobpaxaercsa ns obbektnsa
Kamepbl;
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# 3D-Mod *"\\FILEZ\TechSupport\3D_Mod\3D-50FIA\New_Sw_Nedelya_5.ba3" - ol x|

== N e =l R RN = = R = =] D |u|m
= glalz|e|s] 2|=[EE[80 @ o|n|m|l -[ciommmmes =]

©aiin Mpaeka Bwa OfbekTel Cnowm  HacTpoFkW

MBI EYEIES

Cnoi | RootDir

¥ Tpanm [V Tect ryBums
I Pebpa ™ Tecr ansdha

™ Bepwmhel [~ NpozpauHeiii
I N, rpann [ Oceewenneiii
I~ OBp. rpanm = Auriammpecrii

[-1ATputyTe

[-]0cHoBHBIE CcBOACTBA |
|M ma | NewCamera D]

" [-1denonHuTeneHele CEORCTER

Hapamerpnll Lentp IKoHTpvJﬂ

[-[Kowtponneper——————— |

|Path Controller JoBaenTe |

¥aanuTe |
3arpysnTe |
[-lLockAt Kowtponnep———
~Lens
YrasaTe | Bbl&pa'rbl
Line[155]
~Bepx
Y¥kazate | Bblﬁpa‘rbl Yp.anwrbl
=NULL>
| s

p njmf[ <] oo -]

|NewCamEra

B

Puc. 214. OTtobpaxeHue 3D-cueHbl N3 06beKkTMBa Kamepbl B YETbIPEX OKHAX MPOeKL MU

21. [onuynoHanbHOo] YTobbl HacTpOUTbL Heobxoammbin BUA 3D-CLeHbl U3 KaMepsbl, Ha-
CTponTe napameTpbl Kamepbl B pasgene [lononHuTenbHble CBOUCTBA,;

22. [onunoHanbHo] YToObl M3MEHUTL ANUTENBHOCTL BOCMNPON3BEAEHNS CLEHBI Bblbe-
pute ®aun > Hactponku n Ha 3aknagke CueHa BBeguTe 3Ha4yeHnss OnuTenbHOCTb
(kappbl) n YacToTa Kaapos;

« OnutenbHOCTb (Kagpbl) — KONMYECTBO KaapoB.;

* YacroTa KagapoB — 4acCToTa BOoCrnpoun3BeaeHnAa Kagpos.

§ [OnuTenbHOCTbL BOCNPOU3BEOEHUSA CUEHbl pacCUMTbIBAETCa MO creayolen dopmyne:
OnutenbHocTb (kagpsbl) / YacToTa kagpoB (B faHHOM npumepe 100/25 = 4 cek).

§ Hynesoe wnnn otpuuaTenbHoe 3HayeHUsa napameTpa Yactora KagpoB HeOoMyCTUMBI.
MwuHuManbHoe paspeLleHHOe CUCTEMON 3HavYeHne 3HadveHmne - 1.0.

A HeobxoamMMo y4yuTbiBaTh, YTO OnUMENIbHOCMb B0CPOU38e0eHUsT CUeHbl (3ajaHHas B

BBMAE COOTHOLLEHMS NapaMeTpoB AnutenbHOCTL (Kagpbl) / YacToTta kagpoB) 1 epems

rnepemeuwjeHuUsi kKamepsbi (3agaHHoe B cekyHaax, cM. n. 13) aBnstoTca ABymsA pa3HbiMU Be-
NMYNHAMK, HacTpanBaeMbIMN HE3aBUCUMO ApYr OT Apyra.
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Q Hanpumep, npu 3agaHHbIX NapameTpax Ha 3aknagke CueHa:
« OnutenbHocTb (Kagpbl) — 1000;
* Yacrorta kagpoB — 25;

(T. €. ANUTENBHOCTL BOCNPOM3BEAEHNS CLEeHbI paBHa 40 cekyHA) U 3aaHHbIX NapaMeTpax
B pa3gene Tanmep:

* Crapt — 20;
* Cton — 40;

(nepemelyeHne kamepsbl B TedeHne 20 cekyHa nocne 20 ceKyHOHOWN 3a0epXKKn) — KOoHel,
BocnpousBeaeHns 40 cekyHOHON cueHbl ByaeT coBnagartb C AOCTMXXEHMEM KaMepon Ko-
HEYHOW TOYKM €€ TpaeKTopun.

23. BbibepuTte Bua > YeTbipe NpoeKumnm nnm HaxxmmuTe Ha kHonky B 4Tobbl Busyanu-
31poBaTb BCIO 06nacTb akTUBHOIO OKHa NPOeKLUun.

# 3D-Mod *"\\FILEZ\TechSupport\3D_Mod\3D-50FIA\New_Sw_Nedelya_5.ba3" - ol x|

e8| =]~ [T 3ol &ala|[@ Bles > (um
NEEAR [#]a]m o|n|m|05 -[chomanumes =

©aiin Mpaeka Bwa OfbekTel Cnowm  HacTpoFkW

NMEIREEE

[=|=] 2=

Cnoi | RootDir

¥ Tpanm [V Tect ryBums
I Pebpa ™ Tecr ansdha

™ Bepwmtel [~ Npospasqeiii
I Ny, rpann [ OceewenHerii
™ 06p. rpatm = Auriammuecrni

[-1ATpuEyTer

[-]0cHoBHBIE CcBOACTBA |
|M ma | NewCamera D]

" [-]dononHuTensHele cEORCTBE

N HapaMETpnll Lentp I Kontpon
= [-[Kowtponneper——————— |
- |’ Path Controller JoBasnTe |

¥aanuTe |
3arpysnTs |
CoxpaHuTs |

[-]Lockit Kontponnep

~Lens

YrasaTe | Bbl&pa'rbl

Line[155]

~Bepx
Y¥kazate | Bblﬁpa‘rbl Yp.anwrbl
=NULL>

| |

| |NewCamEra

B

Puc. 215. OTobpaxeHune 3D-cueHbl n3 06bekTMBa Kamepbl

24. Haxmunte Ha KHOMKy P ons BOCNPOU3BeAEeHUs CLIEHbI.
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@ B cnyyae HeoGxoamMmocTy HabnoaaTb NepeMeLLEHNE Kamepbl MO TPAEKTOPUM «CO CTOPOHbI»
BbiGepuTe Bua » Kamepa » Mpoekuuma. [1ns otobpaxeHus 3D-cueHbl 3 06beKTMBa KaMepbl
BblOoepuTe Bua » Kamepa » NewCamera. Cctema no3BossieT ocyLLEeCTBNATb Nepeknoye-

HMe MeXxay BuaamMy HENOCPeaCTBEHHO B MPoLIECce BOCMPOU3BEAEHUS CLEHDI.

[ns ynpaBneHusi NpoLeccoM BOCMPOU3BEAEHUS CLEHbl CryXaT cregyroLme

KHOMKW:

coceaHuX Kaapos;

* P — nossonsier 3anyCcTtutb BOCnpon3seneHmne 3D-cueHbl;

(cenektop kagpa) — NO3BONSAET BLINOMHUTL Nepexos K nobomy u3a

* Il — no3BonsaeTt BpeMeHHO OCTaHOBUTL BOCNpPOU3BeaeHNE 3D-cueHbl;

« Wl — no3BonseT npepBaTb BOCNpou3BeaeHne 3D-cueHbl.

% 3D-Mod *"\\FILEZ\TechSupport\3D_Mod\3D-SOFIA\New_Sw_Nedelya_5.tx3"
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Puc. 216. BocnponsseneHune cueHsbl
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12.2. AHMMauua BpaleHUsa oobekTa

B mMoayne npegycmoTpeHa BO3MOXHOCTb aHMMauun BpalleHus obbekta B obnactu
NPOCMOTpPa CLEHbI N0 3ajaHHON TPaeKTopUM.

YTtobbl co3naTh KIoun aHMMnumMm BpaLleHunA obbekTau 3anyCctnTb aHnmauuo obbekTa
BbIMOITHUTE crneayrwne OencTBuUS:

1. MakcmmanbHo yBenuysTe MacwTab CLEHbI.
2. Bbligenute oObekT.

-0l

®alin Mpaska Bua ObbekTel Chow
=[B ol~] plslolb[«[&lslo| g Blels D fn

\!I gl%l \Ih\lnkll_‘f'lfglﬂl‘g"l@lm, i5|"55|_|§|7|T|E * |||. DE['ICKHOKEJ‘N:HES! hd

Cnoii I Layer

¥ rpamm ¥ Tecr rnyBims
" pefipa [~ Tecr anwta
r BepuimHel r MpospaqHeIi
¥ Mau. rpaH1 ¥ OcsewenHoi
r 06p. rpaHn N JHHANHHECKHF

[[(OcHoBHRIe cBOMcTBa ——————|
|W‘|l I MewBox D]

[l AcnonHUTENEHEIE CBORCTES

I MapaveTpet Llentp Kontpon |

|' [Hampubyter——————————— |

Pasmep no Y 10 j

[CeoictBaKYa ——
PasmeproX | 1.0 :’
Paszmep no Z 1.0 j

| |NewBox

R

Puc. 217. BbigeneHHbln 00bekT

3. B pasgene lononHuTenbHble CBOUCTBA NepenauTe Ha 3aknagky KoHtponnepbl
N HaxxmuTe Ha kHonky [lo6aBuTb 1 BoiGepuTe Rot (XYZ)Ex Controller.

4. B pasgene CBoncTBa KOHTponnepa Haxmute Ha kHonky [, OTKpbIBaeTCcs OKHO
Rot (XYZ)Ex Controller. Bkntoyaetcsa pexum BpalleHUs BblAeNEHHbIX OObEKTOB.
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=lolx]
@Q AAE EHEmre e e Falk -

Puc. 218. KoHTponnep BpalleHus

5. [onumoHanbHO] NMepemecTuTe cenekTop kagpa B OTMeTKy 0.0.

6. BpawanTte o6bekT BOONb 0OHOM OCKU UM B CBOBOAHON NSTOCKOCTMU.

# 3D-Mod *[Hosan cuyena] =10l x|
Daiin Mpaska Bag OfmexTsi Crow

Clil =iz olslolyalelo] @ Belel——— HTial
N|;;=|*|§k|ﬁk|3‘|wn|g|@|®| w|=[o[m[am ofn|m|ls -Jocnoanmes |

[JOcHosHsIe caoiicTsa

|Vlml NewBox mn

cnoit [ Laver
¥ Tparm W Tecr raybire
I~ Pefipa I~ Tecr aneda
™ Bepumhs: ™ Mpospassi
¥ A, rparm ¥ OceewetHi
I™ Ofp. rparm ™| Avremmemi

|'[]ATpuEy1m

|'[]ﬂnrmnhmenbhble coficrea

Mapavetps | Liewtp | KoxTpon
i |mmm
R o)

hurll 13

e & & kel oo &ak - ioler YA
Yoamts
SarpyauTs
CoxparmTs

[JCEcmsa K.oh'rponnepa

"[]Cscwcrsa KOHTROAISHOM TouKM

[ NewBax

N

Puc. 219. NepBoe nonoxeHne obbekTa

7. TlepemecTuTte cenekTop kagpa Ha HeoGXoauMoe KONMYECTBO CEKYHA,.

8. BpawanTte 06bekT BOONb 0QHOM OCK UM B CBOOGOAHON NITOCKOCTMU.
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-ioix
®alin Mpaska Bua ObbekTel Chow
2|8 o] plslot e |&lolo| @ @Blels D [n m

'\il;ilﬂ;\laﬂi\l \l‘f‘lgﬂ = b 9"’5'— I?ITIE L ] |||. Dﬁ‘lCKﬂoKaanaﬂ A

Cnait ILa‘,‘er
v rpamm ¥ Tecr rnyBiHs
™ Pefipa ™ Tecr ancda
r BepuimHel r MpospaqHeIi
¥ nau. rpaHu ¥ OcsewenHoi
™ 06p. rpatm ™| AnankHesicHi

|' [Hampubyter—————————— |

"[ ] AlononHMTENEHEE CBOICTES

I'\apane‘rpnll Llentp IKuH‘rpﬂn
* Rot{XYZ) Cont; |' X
20

[[(1OcHoBHEIE CBOMcTEE ——|
|W‘|l I MewBox |

Me AAR | HMEIGkde ! AL R

[[CBoiicTEa KoHTpoNnepa

lrunmwﬂblm

[ ]CBOHL‘[BE mwponhﬂou TOYKH

oA

[] ]

| |NewBox

12.00

R

Puc. 220. TpeTtbe nonoxeHne obbekTa
9. B okHe Rot (XYZ)Ex Controller HaxxmuTe Ha kHonky #4. OTobpaxaercs obnacTb
AnarpaMmbl KMioYen aHumaLmm.

JRIEY
Mme A AR HEEHEe e T e Faf -

Puc. 221. OQuarpamma Kniovern aHnmauum

10. MpogomknTe co3gaHme HOBLIX KNOYEN aHnMaunmn ons spawieHms obbekTa.

11. [onumoHanbHO] [JNs KOPPEKTUPOBKN MOMEHTA BpaLLeHnsi 06bekTa B NPOCTpaHCTBE
BbINOMHUTE cregyouime 4eiCTBUS:

1. B okHe Rot (XYZ)Ex Controller Bbigenure ko4 aHMmaumm.
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@ Bbligensite knd aHMMauuM Ha akTUMBHOW OCU BpalleHust obbekta (B okHe Rot
(XYZ)Ex Controller BbigeneHa yTonweHHOW NMHNER).

2. B pasgene CBoncTBa KOHTPONbHOM TOYKM BBEAUNTE BPEMSI.

12. [onumoHanbHo] OTpeaakTUpymTe TPAEKTOPUIO BpaLleHUs 06bekTa No 0CsM B OKHE
Rot (XYZ)Ex Controller.

13. [onumoHanbHO] [ns noBTOpPEHUS aHMMauun obbekTa B pasgene CBoMcTBa KOH-
Tponnepa yctaHoBuTe dnaxok LIMknuyHbIn.

14. [onumoHanbHO] YTOOLI MIBMEHUTL NPAMYIO MEXAY KIto4aMy aHUMaLUUN Ha KPUBYHO
BblAENUTE KMNIOYM aHUMaLUMU U HAXXMUTE Ha KHOMKY /. VIHa4ye Knio4uM aHumMaumm
coeaivHeHbl NPSMbIMU NINHUAMM.

I B
NIEVEE S o/l ane ¢l -

Puc. 222. Co3gaHue KpMBOW NUHUM MeXay KIovYaMm aHMMaumm

15. MNepemecTnte cenekTop kagpa B oTMeTKy 0. 0.

16. 3akponte okHO Rot (XYZ)Ex Controller, 4ToGbl 3aKOHYMTL CO34aHUE KIO4en
aHMMaunn.

17. Haxkmute Ha KHOMKy ' Onsi BOCNpPOU3BeAeHMs1 aHMMauun nepemeLLeHmnst oO0bekTa.
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X
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E—

V¥ rpam ¥ Tect rny6uts
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u BepumHs! r MpospaqHert
¥ M. rpanu W OceewenHsii
™ Obp. rpamm ™| Aumanmueck

[[ATPuBYTE

[ AononHUTenEHEIE CEOMCTER

I'\apaMeTpml LieHTp I KoHTpon
[[KoHTponnepe —————— |
|’ 0 NobaerTe I

[1OcHoBHbIE cBOMCTBE ——————|
| Ims I NewBox D]

Yaanute I
3arpysuTe |

CoXpaHuTh

"[]Cswnﬁa KoHTponmepa |

LIMKAMSHEI EI

DO L = ]
|NewBox

Ry

Puc. 223. BocnponssegeHne aHMMaumm BpalleHust obbekTa

X

1ol

®ain Mpaska Bua OFbexTsl Crou
ela| of>| GslofM«Elalo| (@ Blelel— v
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[1OcHoBHbIE cBOMCTBE ——————|

Wna I NewBox D]

|7 MpaHu ¥ Tect rny6uts
[~ Pefipa I Tecr ansda
I~ Bepuuel I Mpospaureii
W M, rpanu W OceewenHsii

™ Obp. rpamm ™| Aumanmueck

[[ATPuBYTE

NobaerTe I
Yaanute I
3arpysuTe |

CoXpaHuTh

[ICsoiicTBa KoHTpONNEPE |

lrummmunmu EI

L &= ]
’— |NewBox

RN

Puc. 224. BocnponssegeHne aHMMaumm BpalleHust obbekTa
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12.3. AHMMaLUA nepemMeLleHns o0bLeKTa

B moayne npegycmoTpeHa BO3MOXHOCTb aHMaLumy NepeMeLLeHnst o6bekta B obnactu
MPOCMOTpa CLEHbI N0 3a4aHHOW TPaeKTOPUN.

YT1obbl co3gaTb KMOYM aHMMULMK NepeMeLleHnst obbekTa U 3anyCcTUTb aHUMaLMo
oGbekTa BbINONHUTE creayowmne AencTBus:

1.

2.

MakcumanbHO yBennybTe macliTab cueHbl.
Bblgenute oObeKT.

% 3D-Mod *"\\FILEZ\TechSupport\3D_Mod\Exarepnnbypr_3D\Ekaterinburg_2013.63" ] 3]

dalin Mpaska Bua OBbekTel ChoWw  HacTpoiiku
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ni[zt] 3 [=x]ox(x| % & |al2|=|s 2|=[Fo[o]e[E@ o|n|m|05 -Jcrommmm =]

[[(OcHoBHEIe cBoMcTBa

vnn  [Buidiine[0]2 1]

Cnoiit Layer (ID 04)1
¥ rpamm ¥ Tecr rnyBims
" pefipa [~ Tecr anwta

r BepuimHel r MpospaqHeIi
- - -y rpaH1 ¥ OcsewenHoi
™ 06p. rparm ™| AnanHeskHi

[l AcnonHUTENEHEIE CBORCTES

I MapaveTpet Llentp Kontpon |

[IPenaxTHpoBaHue

AL

i
[

| [puidfuine[12

B

Puc. 225. BbigeneHHbIn 06bekT
B pasgene lononHuTenbHble CBOUCTBA NepenauTe Ha 3aknagky KoHtponnepbl
N HaxmuTe Ha kHonky flo6aBuTb 1 Boibepute Pos (V3Ex) Controller.

B paspene PepakTupoBaHue Haxmute Ha kHonky [Ol. OTkpbiBaeTcsi okHO Pos
(V3Ex) Controller.
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=lolx]
e AAR EHEIDre e T e ¢ ak -

Puc. 226. KoHTponnep nepemelleHunst

5. [onumoHanbHO] NMepemecTuTe cenekTop kagpa B OTMeTKy 0.0.

6. [MepemecTuTe 0O6BLEKT B NEPBYIO TOYKY MPOCTPAHCTBA CLEHBI.

% 3D-Mod *"\\FILEZ\TechSupport\3D_Mod\Exarepnnbypr_3D\Ekaterinburg_2013.b3" _1al x|

®aiin Mpaska Bua OfbexTsl Cnon  HacTpoiku
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B [+]OcHoBHEIE CBORCTEA

“(m [+HATPMEYTEI

[ AcnonHTensHee ceoiicTes

MNapaMeTpsI LleHtp Koxtpon

[Kontpomnepet ———————— |

|| Pos{v3Ex) Controller fobasuTs

YaanuTs |
3arpysuTs |
CoxpaHuTe |

[[1CBoiicTea koHTpOnnEpE |

LiMKniuHBIG r

[-[IPenaxTHpoBaHmMe

LLiar MeToK I L0 :I

BrIBDAWTE I

| [p:\pOC ¥MLiman\processing|3d-mod. dokk |Bu||d|]_|ne[1]]2 4

Puc. 227. MNepBaga To4ka NpocTpaHCTBa CLUEHbI

7. I'IepemeCTMTe CeJieKTop Kaapa Ha HeO6XOLlMMOG KOInn4yecTBO CEeKyH[.
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8. [llepemecTtute B 06LEKT BO BTOPYH TOUKY NPOCTPAHCTBA CLIEHbI.

% 3D-Mod *"\\FILEZ\TechSupport\3D_Mod\Exarepunbypr_3D\Ekaterinburg_2013.bx3" =10l x|
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CoxpaH1Th |

[-ICBoficTBa KOHTpONNEpa
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[[PenaxkTHpoBaHHE

=
[Meren————————— |
LWar meTok I L0 j
BeisognTs v

[<] w00 [:]

[ [puidfuine[12 4

Puc. 228. lNMepemelleHne oObeKTa BO BTOPYHO TOUKY

9. B okHe Pos (V3Ex) Controller HaxmuTe Ha kHoMKy . OToGpaxkaercs obnacTtb
AnarpamMmmbl Kntoyen aHumaLmu.

=10l x|
Mo & R HEEHES o I nne Fxl o

Puc. 229. [lnarpamma Kkno4ven aHmMmauuu.

10. MNpoagomknTe cosgaHmne HOBbLIX KIOYen aHnMauum onga nepemelleHms obbekTa.
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1.

12.

13.

14.

[onunoHanbHO] [Ans KOPPEKTMPOBKM MOMEHTA NepeMeLLEHNS 0ObeKTa B NPOCTPaH-
CTBE BbINOMHUTE criegyoLlime AenCTBUS:

1. B okHe Pos (V3Ex) Controller Bbigenure kntoy aHMmauumm.

@ BblgensiiTe ko4 aHMMauum Ha akTMBHOW OCK nepeMelleHns obbekTa (B okHe Pos
(V3Ex) Controller BbigerneHa yTomnLeHHON NIMHNERN).

2. B OCHOBHOM OKHE MOAYNSA HAaXXMUTE Ha KHOMKY -
3. B paspgene To4yku BBeguTe Bpems.

[onunoHanbHo] OTpegakTpynTe TpaeKkTopuo NepemeLleHns obbekTa no ocsm B
okHe Pos (V3Ex) Controller.

[onunoHanbHO] YTo6bI NepemeLLeHme 06bEeKTa MPOUCXOANIO MO KPMBOW BblAENUTE
KMOYM aHMMaLumm, OCHOBHOM OKHE MOAYIISt HAXKMUTE Ha KHOMKY ©,* M HAXXMUTE Ha
KHOMKY 7~ . MIHaye o6bekT nepemMeLLaeTcs no NpsiMon NIMHUN.
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5(V3Ex) Controller OofasnTe |
¥aanute |

3arpysnTe |

CoxpaHiTs |

[[CBoiicTea KoHTpOnnepa

LIMKAWHHEIR r

[[PenaxkTHpoBaHHe

B =l

[[IMeTru

Lar meTok. I L0 j

BeisognTs v

HTown——————————
Bpena I L0 :’
Tan _I _I

Y AEMHTE

pin|m [<] 300 [=]

[ [puidfuine[12 4

Puc. 230. CosgaHune KpuBon NnHUM nepemeLLeHns obbekTa

[onumoHanbHO] [Ansa noBTOpeHUs aHMMaunn obbekTa B pasgene CBOMCTBa KOH-
Tponnepa yctaHoBuTe naxok LIMKnuyHbIn.
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15. [onunoHanbHo] B pasgene MeTku 3aganTe war MeToK.

16. [onumoHanbHO] YTobbl B 06nactu npocmoTpa He oTobpaxxanucb METKWU Krko4ven
aHMMauum cCHUMKUTe onaxxok BbiBoaUTD.

17. MNepemecTnte cenekTop kagpa B oTMeTky 0. 0.

18. 3akpowite okHo Pos (V3Ex) Controller, 4ToObl 3aKOHUMTbL CO3AaHNE KoYen aHn-
mMauun.

19. Haxxmute Ha KHOMKy ' Onsi BOCNpPOn3BeAeHMst aHMMauun nepemeLLeHmnst oO0bekTa.
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Puc. 231. BocnpoussegeHne aHMmaumm nepemMeLleHnst oobekra
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-ioix
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Puc. 232. BocnpoussegeHne aHumMmauum nepemeLteHms obbekra

12.4. KoHTponnepsl

KoHmpornnep aHumayuu — CpeaAcTBO Ans ynpaBneHus aHuMaumne 00bekTa U CUEHbI.

B mogyne npeaycMoTpeHbl KOHTPOSEPbI CNEAYOLWNX TUMOB:

* kmoyesble koHmpornepsl (Pos (V3Ex) Controller, Rot (XYZ) Controller) — uc-
NONb3YTCA KUY aHUMaLUuu;

* npouedypHbie koHmposneps! (Path Controller, LookAt Controller) — ucnonbay-
0TCS 3HaYeHUs, 3ajaHHble NoNb30BaTeNeM.

[nsa aHnMmnpoBaHns BpaLLeHus, nepemMeLLeHnsa obbekTa, a Takke 4ns aHMMaunm CLEHb!
npeaycMOTpeHa BO3MOXHOCTb CO3[iaHuUs KOHTPOMNNepoB. [Ana aToro CnyxuTt 3aknagka
KoHTponnepsbl B pasgene [lononHUTenbHbie CBOMCTBA.
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[-]KonTponneps:

Path Controller JoBasnTe |
Yaanute |
3arpysuTe |
CoxpaHnTs |

Puc. 233. KoHTponnepbl

é [ns ogHoro o6bekTa BO3MOXHO Ha3HauuTb He Goriee OByX KOHTPOSIepoB.

YT06bI 4O06aBWTL KOHTPOMNEP HAaXXMMTe Ha KHoMKy [lo6aBuTb. OTKPLIBAETCSH KOHTEKCT-
Hoe MeHto. LLlenykom Mbiwm BeIGEpUTE OANH U3 CNEAYOLIMX KOHTPOMNEPOB:

* Pos (V3Ex) Controller — nosBonsieT co3gaTtb aHMMaUUIO NepeMeLLeHnss obbekTa
B obnacTtu npocmMoTpa;

* Rot (XYZ) Controller — nosBonsieT co3gatb aHMMaLUMIO BpalleHUs obbekTa B 00-
nacTu NPoCMoTpa;

* Path Controller — nosBonsieT nepemellaTb kKamepy BAOMNb TPAaekTopum (3aMKHYTOMN
NN Pa3oMKHYTOW);

* LookAt Controller — opueHTMpyeT 0ObEKTMB kKamMepbl B HanpaBneHUn OgHOro 13
OOBLEKTOB CLIEHBbI.

YTo6bI yoanunTb KOHTPOInep n3 Cnncka HaxkMmntTe Ha KHOMKY Yoanuto.

UTtobbl 3arpy3ntb napaMeTpbl KOHTposinepa Ans BblAeNeHHOro obbekTa HaxXMuTe Ha
KHOMKY 3arpy3uTb. OTKpbIBaeTCs OKHO 3arpy3uTb KOHTponnepbl. Beibepute cann
*.tX3 1 HaxXmMuTe Ha KHONKy OTKPbITb.

UToO6bl COXpaHUTb NapamMeTpbl KOHTpoOepa HaxxmMuTe Ha KHorky CoxpaHuTb. OTKpbI-
BaeTca OkHO CoxpaHuUTb KoHTponnepbl. Boibepute dann *.tx3 n HaxmuTe Ha
kHONKy COXpaHUTb.

12.5. OKHO KOHTponnepa

[ns cosgaHus Knden aHMmauuu BpalleHna obbekta cnyxut okHo Rot (XYZ)Ex
Controller.

[na co3gaHusa knwyen aHMMaunm nepemelleHns obbekTa cnyxut okHo Pos (XYZ)
Controller.

Mo ropm3oHTanbLHOM WKane oTobpa)kaeTcsa BpeMs nepemMeLleHuns/BpalleHns obbekta
B cekyHaax. 1o BepTuKanbHOM LiKane oTobpaxaeTcsa nyTb NepemMeLleHus/BpaLeHns
obbekTa.
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Il

Puc. 234. OkHo koHTponnepa Rot (XYZ)Ex Controller

MaHenb nHcTpymeHToB okoH Rot (XYZ)Ex Controller n Pos (XYZ) Controller cogepxut
cnepyoLume KHOMKK:

- &M __ nossonsiet nepemellatk 06nacTb NPOCMOTPa KMOYEN aHMMaLIMN B MPOU3BONb-
HOM HanpaBneHuu;

* &, - N03BONSET YBENMMYUTL/YMEHbLUMTL MaclTab obnacTn npocmoTpa;
« & - nossonser yBenuUnTb/yMEHbLLUTL MacLLTab CETKU KOOPAMHAT BPEMEHN;
« & - nossonsaer yBenuunTb/yMEHbLLUTL MacluTab CEeTKU KOOpaAMHAT NPOCTPaHCTBa;

« &} — nosBonsieT yBenuuNTL MacLLTab onpeaeneHHol obnacT NPocMoTpa BHYTPU

L

NPSIMOYTONbHUKA;

« B — nossonsieT oTo6pasnTh B 06MacT NPoOCcMOTpa TOMbLKO 06nacTb Auarpammsi
Knto4yen aHmmauum;

« 0 — nossonseT oTobpasnTb B 06racTi NpocmMoTpa obrnacTb AMarpamMmmMbl C Makcu-
MarbHLIM MacLUTabom Mo BpeMeHu;

« 111 — nossonset oTo6pa3nTb B 06racT NpocmMoTpa 06racTb AMarpamMmmMbl C Makcu-
MaribHLIM MacLuTabom B NPOCTPAHCTBE;

* [% — NO3BOJIAET BKITHOYUTb PEXUM BblOENEeHNA Krtouen aHmmauum;

* "}" — NO3BOJIAET NepemMecTuUTb BbleNeHHblIE KINto4n aHnMaunmn B obnactu npocMmoTpa
B NMPOn3BOJSIbHOM HarnpaBleHUN;

* * —NO03BOJIAET NepeMecTuTb BblaereHHble K4 aHnmauun B obnactu npocMmoTpa
Mo ropn3oHTanwu;
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* I — MNO3BOJIAET NepemMeCcTUTb Bblaere€HHbIE KITio4Y aHMMaun B obnactu npocmMmoTpa
Nno BepTUKanwu,

* B — NO3BONSET BKIMOYNTb pexunm MaCLIJTa6I/IpOBaHI/IFI BblAENEHHbIX KMOYen aHMma-
UMM B NpON3BOJIbHOM HamnpaBneHuu,

* L — no3BonsEeT BKNIOYUTb PEXMUM MacCLLTAabNPOBaHMS BblAeNeHHbIX Kroyel aHuma-
LMW MO ropu3oHTanu;

* [ — No3BONSET BKMHOYUTb PEXMUM MaCLLUTAabNPOBaHUS BblAENeHHbIX Krodel aHuma-
LMW No BepTUKanu;

« & — no3BonsieT BKMIOYNTL PEXUM A06ABNEHNS KIOYe aHUMaLMK;

* H — nossonser yoannTb BblerneHHble KIto4n aHMMauunn.

Bbinagatowmin cnncok Ha naHenu nHctpymeHToB okoH Rot (XYZ)Ex Controller n Pos
(XYZ) Controller cnyxut ons Bbibopa akTMBHON OCY NEpPEMELLEHMS/BpaLLEHMS 0ObeKTa
NPy peaakTUPOBaHNN TPAEKTOPUN NepeMeLLeHnsl/BpaLLeHns oobekTa.

13. 3anucb 3D-cueHbI

B mogyne cyuiectByeT BO3MOXHOCTb CO3aHus Buaeodanna, cqoopMmMpoBaHHOIoO 13
aHNMMPOBaHHbIX Kagpos 3D-cueHbl. [1ns coxpaHeHusa dpanna aHMMMpOoBaHHbIX KaapoB
ncnonbsyetcs sugeocopmar AVI.

& AVI (Audio Video Interleaved) — cdopmaTt Buaeodainnos ¢ paclumpeHnem avi. Mcnonbsyetcs
NpUNoXeHusaMK, kotopsle pabotatot B Windows.

MNepen Tem Kak BbINOMHUTL 3anncb 3D-cueHbl B BUAe0odann Heobxoaumo co3naTb CEpUL0
KagpOB CLIEHbI, TO €CTb BbINOSIHUTb aHUMALMIO CLIEHBDI.

YUT06bI co3aaTth BuAeodann cueHbl BbINONHUTE cneayowmne 4encTBus:

1. Haxmwnte Ha KHOrnKy # OCHOBHOW NaHenn MHcTpymeHToB. OTkpbiBaeTca okHO Co-
XpaHUTb BuAeo. BuibepuTe nanky ons pasmelleHuns ganna B hansiosomr cucteme
Windows. Beegute nmsa cpanna B none Uma cpanna. Haxxmute Ha kHonky Coxpa-
HUTb. OTKpbIBaeTcs okHO Codecs.

x

Mporparma cxamia:
& i Omena |
Kavectso cxama: 75 CEoe |
il m o
O nporpamme
¥ OnopHeii kaap kaxasle |15 Kappos LI

¥ Cropocts nepegaumn 300 | Kbfcek

Puc. 235. MNMapameTpbl cosgaHus Bugeodanna
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2. [onumoHanbHOo] HacTponTe napameTpbl 3anvcu BUAEO.

@ B cnucke Mporpamma cxatusa pekomeHngyetcs BbibpaTtb nporpammy Microsoft Video 1.

3. Haxmute OK. 3anyckaeTtcsa npouecc 3anucu BUaeo.

4. HaxmuTe Ha KHOMKY B Ha NaHenu UHCTPYMEHTOB BOCNPOU3BEAEHMS CLieHb! (Mnu
B BEPXHEeW 4YacTy OCHOBHOW MaHenu MHCTPYMEHTOB), YTODbI 3anyCTUTb BOCNPOU3-
BeaeHue 3D-cueHbl.

5. Haxmute Ha kHonky M Ha naHenu MHCTPYMEHTOB BOCMPOU3BEAEHUA CLEHbI (MJ’IM
B BEPXHEN YaCTU OCHOBHOM NaHenu VIHCprMeHTOB) 4YTOObI OCTAHOBUTL BOCMNpPoOuns-
BeQeHne CUeHbl.

6. Haxmute Ha kHonky M Ha HUXHEN YaCTXU OCHOBHOW NaHENN MHCTPYMEHTOB, YTOObI
OCTaHOBMUTb 3anunck Buaeo. Cosgaetcs suageodann B oopmare AVI.

% [ns npocMoTpa co3gaHHOro Buaeodanna pekoMeHAyeTCsl OTKPbITb hanii C NOMOLLIbO
nporpammbl VLC media player.

NMpunoxeHune A. Cuctembl KoopguHat

CucTtema koopamHat B mogyne npeacraBnsaeT cobom CoOBOKYMHOCTb Tpex ocen (X, Y n
Z), KOoTopble onpeaensaT opueHTaunio obbekTa B MPOCTPaHCTBE CLEHbI.

B moayne npegycMoTpeHbl cregyrumne CUCTeMbl KOOpOUHAT!

* JlokanbHag (Mo yMONYaHu0) — Ha4yano CUCTEMbI KOOPAWHAT B «ONOPHON» TOYKE Bbl-
aeneHHoro obbvekta. Ocb Z COOTBETCTBYET BbiCOTE 00bekTa, 0OCb X — LUMPUHE
obbekTa, a ocb Y — AnuHe.
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% 3D-Mod "\\FILEZ\TechSupport\3D_Mod\ExaTtepnnbypr_3D\Ekaterinburg_2013.bc3" i ) ﬂ

©aiin Mpaeka Bwa OObekTel Cnow  HacTpokki
eld| |~ gl & ool @ Bes > [u|m

H E\IZ\ IT'%"EQ'EL EE = Qlﬁrlﬁﬁﬁﬁ * 1 I|Eg 'ICKHaKaanaﬂ 'I

[ OcHoBHEIE CBOACTES

Vina NewDTMSurface D]
Cnoid | Laver

Z paHH ¥ Tect rayBiHe!

| Pebpa [~ Tecr ansta
| BepumHb! | Mpo3payHeli
| L. rpaHi ¥ OcsewenHuii

0Bp. rpaH1 = Aktiant-eciHr
[HATPMBYTEI

[ LononHuTensHele cBoiCTER
IVHEDEMETDUI UenTp | KoxTpon

[Ceoiictea
rumMP
I VWFILEZ\TechSupport3D_Mod\Erz EI
™ rpaayc
¥ Badz 11111110 :I
rOprodoTo ]
I VWILEZ\TechSupport}3D_Mod\Exe EI

| 0.100000001 :’

™ rpanaus ceporo

AeTannsawa 20 j‘
Pasmep Taiina 32 j‘

Konn4ecTso yposHeR [ j

| ‘NEWDTMSLIFTECE v

Puc. A.1. JlokanbHasa cucteMa koopanHat

* Pogutenbckas (ucnonb3yeTcs ANns 06GbEeKTOB C MEPAPXNYECKMMU CBA3SIMUN) — Havano
CUCTEMbI KOOPAMHAT B «OMOPHOM» TOYKE BblaeneHHoro oobekta. Ocb Z COOTBETCTBYET
BbICOTE POAMTENLCKOro 06bekTa, oCb X — LUMPUHE poaUTENbLCKOro o6bekTa, a ocb
Y — anuvHe.
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~I5ix]
©aiin Mpaeka Bwa OObekTel Cnow  HacTpokki
=[8 glsloltaElols| @ Bels > [n|m

|‘=;\|E\IZ.\|IT'$‘IEQ|EL| |‘,,,_ Qlﬁrlﬁﬁﬁﬁ L N1 I|Eg 'ICKPoanean(a'I

[ OcHoBHEIE CBOACTES

Vina Cylinder |
Cnoid | Laver

¥ rparm ¥ Tect rayBiHe!
™ Pefipa [~ Tecr ansta
r BepumHb! | Mpo3payHeli
¥ M rpaH1 ¥ OcsewenHuii
™ 06p. rpamm = Aktiant-eciHr

|'[] AtpubyTel |

[ LononHuTensHele cBoiCTER

MapameTpet UenTp | KoxTpon
[1Ceoiictea wnnapa —— |
|’Paﬂwvc 10 j

BricoTa 10 j
R-CermeHTsi 16 j
H-CermenTsi 1 ::I

| ‘C\d\nder

B

Puc. A.2. Pogntenbckasi cuctema koopguHat

* [nobanbHaqd — Hayano cucTembl KOOpauHAT B HyneBOW Tovke npocTpaHcTBa 3D-
cueHbl. Ocb Z COOTBETCTBYET BbICOTE CLIEHbI, OCb X — LUMPUHE CLEHbI, @ OCb Y —
rnybuHe. HanpaesneHne ocen JaHHON CUCTEMbI KOOPANHAT OTOOpaXkaeTcs B JIEBOM
HWKHEM Yriy Moaynsi.

217



PHOTOMOD 7.5 TpexmepHoe MogenupoBaHue

% 3D-Mod "\\FILEZ\TechSupport\3D_Mod\ExaTtepnnbypr_3D\Ekaterinburg_2013.bc3" i ) ﬂ

©aiin Mpaeka Bwa OObekTel Cnow  HacTpokki

ofd] o~ gsloly|s[Es(o|[@ Blee——H—— »[n|=
\sl%il*l‘i\lﬁ\l; L3 il ?’lﬁ ITITIE L N1 I|Eg 'ICKFnoﬁaanaﬂ 'I

R

Z paHH ¥ Tect rayBiHe!
Pefipa [~ Tecr ansta
BepumHb! | Mpo3payHeli
T rpaHW ¥ OcsewenHuii
0Bp. rpaH1 = Aktiant-eciHr

[HATPMBYTEI

[1OcHoBHEIE CBOCTBE ——
|’ A NewDTMSurface D]

" [ ]ﬂononereanhle CBOCTEa

MapameTpet KoxTpon

Hceoiticrea—————————
rumMP
I VWFILEZ\TechSupport3D_Mod\Erz EI
l_ Tpaaycs
IV Badz EERT
rOprodoTo ]
I VWILEZ\TechSupport}3D_Mod\Exe EI

| 0.100000001 :’

™ rpanaus ceporo

AeTannsawa 20 =
Pasmep Talna 32 =

Konn4ecTso yposHeR [ =

[ INewDTMSurface 4

Puc. A.3. TmobanbHasa cuctema KoopgmHat

* Bupa — Hayano cuctembl KoopauHaTt B HyJ'IeBOIZ TO4YKEe NPOCTpPpaHCTBa 3D-cueHbl.
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=R R B =T RN S == =] > |n|m
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R
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rumMP
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™ rpaayc
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™ rpanaus ceporo

AeTannsawa 20 =
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Konn4ecTso yposHeR [ =

| ‘NEWDTMSLIFTECE v

Puc. A.4. Cnctema koopguHat Buaa

CeTKn — ocu cuctemsl KoopaunHat Bbl6paHHOFO obbekTa HarnpasJieHbl aHarorm4Ho
OCAM CUCTEMbl KOopAaAnHaT KOOp,D,MHaTHOVI CEeTKMW.
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Vina NewDTMSurface D]
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0Bp. rpaH1 = Aktiant-eciHr
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Puc. A.5. Cnctema koopguHaT CETKM
CyuiecTByeT BO3MOXHOCTb BblOpaTb OAWH M3 Crieaylolwmx BapMaHToB OTOBpaKeHus
CUCTEMbI KOOPAMHAT BblAeNeHHbIX OObEKTOB:

o [ HouBMOYyanbHble — oTOGpaXKarTCA OCU CUCTEM KOOPAMHAT 418 KaXK40ro BblaeneH-
HOro oObeKTa;

« [5 06uas — otobpakaeTtcs obLLAA OCb CUCTEM KOOPAMHAT BblAeNeHHbIX 06bEKTOB.
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Puc. A.6. HanBuayanbHble OCn CUCTEM KOOpAMHAT 06bEKTOB
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Puc. A.7. OBwas ocb cnuctem KoopamMHaT 06HLEKTOB
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