Linpposas poTorpaMmMeTpmnyeckast CUctema

Bepcusa 8.1

PYKOBOACTBO
[MOABb3OBATEAA

TopexmepHoe MOAEAUPOBAHNE
(Linux)

@ PAKYPC



PHOTOMOD 8.1 TpexmepHoe mogenupoBaHue (Linux)

OrnaBneHue
1. HaBHAUEHME JOKYMEHTA ...uieniineiieiiee et e e e e et e et e et e e e e e e e e et e et et e et e et e et e enaeeneeaneeaneenns 5
2. MOAYIIE BD-MOG ... aaa 5
T 1y =T oTe o =Y Tl = o T T p T=T Y 1= o o PP 6
3.1. VIHTEPMENC PABOUETO OKHA .....cevniiiieiiieeeit e et e et e e et e e e e e e e et e e et e e et e e et e e et e eeaaaeeaneees 6
3.2. KpaTKOE ONMUCAHMNE MEHID MOLYIIS ouueen et eet et et eeteeatee e et e et e eaaeea e enae e eeaaeeaeeaeeaaeaneennns 9
3.3, TTAHETM MHCTPYMEHTOB .. ctuiitiietiii et eete et et e et et e et e et e et e et e e e ean e e s e e s e eaeensaenseanaesnaennnes 10
4. VIMNOPT/OKCTOPT OOBEKTOB ...u.eevueiiieiiueeeteeite e e et e eeae e e e e st e e et e e et e e st e e st e e et e eean e esaeeetneeeannas 12
g I Y 1Y Lo R 2= 3 12
T Y T o] o = oY b PP 13
4.2.1. mnopT gaHHbIX 13 PHOTOMOD ........cooviiiiiiiiee e 13
4.2.2. MnopT N3 ASCII-A 11 3D-MOCTPOEHUE .......covuneiiieeiieeiiie e ee e e 24
4.2.3. mnopt n3 ASCII3D, COLLADA, OBJ, GLB, GLTF, BEADM 1 JSON ............ccou..... 31
424 VIMNOPT M3 3DS oo e 31
4.2.5. IMMIOPT M3 BD-TIN oo e e e 32
TR | (ot a o] o) i b= 1 ) PRSPPI 33
4.3.1. OkcnopT AaHHbIX B COLLADA ..o 34
4.3.2. DKCNOPT AAHHBIX B 3DS ... 38
4.3.3. OkcnopT NoBePXHOCTEM B JSON ... 39
R S =T 1 [ Yo7 (o 1 PP 46
4.4. \aMeHEeHNE CUCTEMbI KOOPOUHAT OOBEKTOB .....cvuuiiiiieeiiieeitiieeiiee et e et e e eaee et ee e et e e e eeans 47
4.5. 3arpy3ka crnosi C OUBITMOTEUHBIMU OOBEKTAMM ......cevuneiiieeiiiieeiieeiieee et e e e e e e e e e e eaas 49
T B 2= 17 1 I o LS T PN 50
4.6. 3arpy3ka crosi ¢ 06bekTaMm 13 pePePEHCHOTO PANIIA .......evvuneeeieiiiiieeieeeieeea e eeann 51
4.6.1. T10OTOTOBKA (DAMIMA TOUEK ...evuietiineieneeeeeteeeteea e e ae et e et e et e st e e e eaneeaeeaaeenaeenaeeneen 52
5. TTOCTPOEHUE 3D -0BBEKTOB ....cvuieiiiieiii et e et e et e et e e e e e et e e et e e e e et e e et e e e e e st e e et e eeanaeeras 54
6. PEOAKTUPOBAHME OB BEKTOB .....ccvuuiiiiieiiieeiiee it e et e et e et e e et e e et e e et e e et e e et e e et e e eaa e eaa e e et eeannas 60
L AV LY o TR I [ o == = PR 60
I 070X T b= TR 7 (S YRC B o1 ) Sy =1 q o= J T 61
B.2.1. OOLUME CBEAECHMS ....eeeneeneeeeee e e et e et e e et e e e e e e e e e e e e e e eneens 61
LT I Yo 1~ - PSS 62
LI TR I (]2 1=T o) T T 63
B.2.4. TIOMUITMHUS ....cnniniiit ettt et e e e e e e et et et eneeaees 64
6.2.5. KPUBASA BEBDE .....ceuniiiiiiiiii ettt e 66
LI ST €= =Y o - PN 68
B.2. 7. Ky D oo e 70
L T 0 011 o T PSPPI 71
LT TR o Y/ o 72
L2 TR 17 T 11 Yo SRS 73
0t b T 1 )Y/ 0 - TP PPN 74
(S22 7 1 3 (o Yo X o 1 =S PSPPSR 75
B.2.13. VICTOUHUIK CBETA ...euiiiiitiiieiieie et e e e e et e et e e et e e et e et e e et aaeanaanns 76
6.3. TEOMETPUUECKMI LEHTP OOBEKTA ..vvuieuniiitieeitieeiii ettt ee et e et e e et e e eae e et e e et e e et eeeaaaeeaneaes 79
6.4. BbIAENEHME SD-00DBEKTOB ... cueneniiiieieeee ettt ettt et et e et e e e e e e e e e e e e e e e e e e e eeneensen 83
6.5. ONepaLmmM C SD-00DBEKTAMMY ......cevueiiiieiiiiee it et e et e e e e e e e e e e et e et e e et e e et eeaaaeeaans 85
6.5.1. TIEPEMELLEHNE OOBEKTA ...uuiiineiitiieiiieeei et e et e et e e e e e e e et e e et e e et e e et e e e eaeens 85
6.5.2. BPALLEHNE OOBEKTA ...ovuiiiiieiiiieiii et ee et e e e e e et e e et e e et e e e e et e e et e e e eeaaaeeees 88
6.5.3. MacCLUTAOMPOBAHME OODBEKTA ......cevuiiiiineeiiieeiiieeeieeete e e e e e e et e e eae e et e e st e eaneaees 92
6.5.4. MpeobpasoBaHNE OOBEKTA B CETKY ......uueeereiirnieirieeetnieeateeeneestaessnaesrnaeesneeeneens 96
6.5.5. PegaKkTVpOBaHNE BEPLUMH OOBEKTA .....cevueiiieiiieeiieeeiee et e et e e et e e et e e et e eaaaeeanns 98
6.5.6. PeaakTMpOBaHNE TPAHEM OOBEKTA .....uuiirneiiieiiiieeetee it e e et e e e e e e e et e e eaeeeaaas 103
6.5.7. CO30aHNE COCTABHOTO OOBEKTA ..u.euenienieiieete et e e e e e e e et e e e e e e eeanaes 122
6.5.8. O6beanHeHne, NepeceveHne N BbIUNTAHNE OOBEKTOB ..........ueeevnneernneernneeennennnss 131
6.5.9. ONTUMM3aLMSA KONMNYECTBA MPAHEN OOBEKTOB ....ccvuiirneiiieeiriieeiieeiieeereeeanaeeannns 139




PHOTOMOD 8.1 TpexmepHoe mogenupoBaHue (Linux)

6.5.10. PegakTnpoBaHME TOUEK MOSTUIMHUM .....cuuerneeteeeeeeeeie e e e e e ee e e e et e et e e eennas 140

6.5.11. PegakTtupoBaHNE KPUBOM BE3bE .......cccuiiiiiiiiie e 144

7. PEXUM MPUBSAIBKM OO BEKTOB ....ceuuiitiiitiieiiieeeti ettt ee et ee et e e et e e et eeeataee st e e et e e st e eaneeaneesaneeennnns 148
A RO Lo T = o3= =Y (<Y x 1< I 148

7.2, TIPUBSIBKA OODBEKTOB ....uueevieirueeetneeeteeeteeeaiee st e e et e e et e e et e e saa e e aa e esta e e st eestaessaeesnneaees 148

7.3. OTMEHA NPUBS3KN MEXKOY OOBEKTAMM ....ccevuieirieiiiieeiieeeie et e e et e e et e et e e e e e et e eeaeeeanans 155

T o] T3 =T LY T =T £ =T (o Y/ o] =) P 159
8.1. TpucBoeHME TEKCTYPbI 3D-00BEKTAM ......cccvuiiiiiiiiiieiie e e e e e e e e e e e e eee 159

8.2. PegaktnpoBaHME TEKCTYPHBIX KOOPAMHAT ....uvrneireieieinieeneeteeteetaeetae et eaneeaneeaneeaeennaenns 175

SR I @2 = 3 [ 7 RPN 177

8.4. lNpuceoeHne TEKCTYPbl BEPXHUM FPaHAM 3D-00BEKTOB ..........ueevvneiiiieiieeeieeeiieeeii e, 177

9. YNPaBREHNE BULOM 3D -CLIEHDI .....ieuieieiiie et e et et e et e e e e e e et e e e e e e e et e et e et e eaeenns 184
L TR Y 1Y Yo TRCd =17, 184

9.2. YNPaBneHNE BULOM 3D -CLEHDI ........cvuuiieeiiiei et ee et et et e e e e e e e e e e e e e e e eenns 184

9.3. AHArMNMUUECKNIN CTEPEOPEIKUM ....evneineitieiteet et eeteetaeenaeeaeeaeeaaeeaa e et e et eaneeaneereenaenns 190

(o I Sl [o]7<= Vo To] =T 17 Mlea =T 0 1= T o] 0 1= (1. P 191

1S TR 01 - PR 191

9.6. MACLUTABHAS FIMHEMKE ....cevuneeeiiieeeeeii e e e et e e e eet e e e e et e e e e et e e e eett e e eeeta s eaeeanaeeeesnnaeaees 193

LS B VT Y 1= o 1Y T P 193

9.8. OKHA MPOEBKLMM «....eeteeiiii et e et e et e e e et e e e e e e e e et e e et e e et e e e e ettt e e et e e et e e et e eaaeeanans 196

10. YnpaBneHNE OTOBPAKEHMEM OO BEKTOB .......cc.uueierneiieeitiieeaieeetteeeete e et e e et e e eaaeean e eeteeenaeeanns 199
O Y =T o R O 11 Y=Y 1~ P 199
10.2. OCHOBHBIE CBOMCTBA OO BEKTA ..eevvuuieeeiiieeeeiiieeeetinaeeeatiaeeeatnnaeeeatnnaeeesnnaeeesnnaeeesnnnnns 200
10.3. NMapameTPbl CIIOA MOBEPXHOCTU ...ueuueeeeeterneetneeteet et eeaeeaeeaeeaeenesneeaneetneeraenaaenaens 201
10.4. OTOBPAKEHNE OBBEKTOB .....civvueeitieiitiieeiieeeie e et e e et e e et e et e et e e et e e et e e aa e e et e esanaeeraans 202

10.5. OToGpakeHNe OOBHLEKTOB B (OUHATTBHOM CLIEHE ......ceuueiruieiitieeiieeeii e et e e e e eteeeaeeeaaas 206

(O T OF 1 o) T R o <Y o[ PP 211

IR E=T o= LY 1= T Y o x Y/ < P 214
L2 AN 2 171 = 11 N 220
2 R AN T Y = T 1 I =Y = 220
12.2. AHUMALMS BPALLEHNSA OOBEKTA ...uuneivuiiiiiieeiieeiiieeeteeet e et e e et e e et e et e e et e e st e e eaaeeeraas 229
12.3. AHUMAUUS NEPEMELLIEHUST OOBEKTA ...cvuuiiirneiiieiiiieeiiie e et e et e et e et e e e e e e e et e e e e eans 235
P Qo o o] 1 T2 (=T o P 242
12.5. OKHO KOHTPOTIITIEPA .ovuuiiuniiteeitieeetiee et ee st ee e e e et e e eaa e e e st e e et e e ea e e st e e st e eatesesnaessnaaees 243

(SR T= T3 [ (o1 3 B R o <Y o 1 245
MprnoxXeHNe A. CUCTEMBI KOOPAMHAT .......u.eiurneeiteeitieeitieesttaeesteest e eet e eaaeeataeeetee et eeesnaeeaneennns 246
MpunoxeHne B. PEOaKTUPOBAHME TEKCTYP .uuerrnernerneetnaeteenaeeneeaneeseeneenesnesnaesneesneetaesaernaeenaeans 252
B.1. UHTepdeinc okHa «PepgaktupoBaHue TeKCTYpbl 3D-MOAENENY .....ccuuvvviiniiiiiiiiieeieeenn, 253
B.1.1. TTAHEMD MEHEIO ...ttt et e et e e e e e e eanns 254

B.1.1.1. MEHIO CDAMIM ...initiiiiii et e e e eans 254

B.1.1.2. MEHIO «TTP@BKAY ...eeuiiiniiiieiiie e e et et e e e e e e e e e e e e e e e anaeanaas 254

B.1.2. TTaHESb MHCTPYMEHTOB ....ieuiiieiteee et ee et et et e et e et e et e et e e e e e e e e e eaeeaeenaaanaeanees 255

S IR T B 17 o7y 1= k1Y o o 1 [0 1= - PR 256

S D QY o1 =T A T=Y o1 = PR 257

B.2. Onepaunn ¢ pacTpPOBBIMUN NB0OPAKEHUSIMU ......cvuneirueerieeiteeeteeetieeeateeeaeeeeteeeaeeeananas 258
B.2.1. BblaeneHne 3neMeHTOB N300PAKEHMST ... ..cvueiirneiiiieeiieeeie e e e e e e e e e e aee 258

B.2.1.1. MIHCTPYMEHT «BONIIEOHAA MAMOUKAY ...ccvueiiiiieiiieeiiiieeiie e iiee et eie e 258

B.2.2. VIHCTPYMEHTBI PUCOBAHMST ...evieieieeee et e e et e e et e e e et e et e et e eae e e e e e e e e eneeneens 259

B5.2.2.1. VIHCTPYMEHT «KAPAHIALLM ...uivneiieiiii e et e e e e e e e et e et e e aenaas 259

B.2.2.2. VIHCTPYMEHT «KUCTB® ouuiiiiiiiiiiii ittt e e e e e e e e e e e e enaes 259

B5.2.2.3. VIHCTPYMEHT «SAITUBKAM ...evuniiiieiiieeiieeiiee et e et e e e e e e e e e e e e eaaas 259

B5.2.2.4. IHCTPYMEHT «JTACTUKY ..eeviieiiiiiii ettt e e e e e e aas 260

B5.2.2.5. IHCTPYMEHT «MSATKUIM FTACTUKD .oeuveneieeineitieieeieete et e et e e e eeeaeeaeeneens 260

B5.2.2.6. IHCTPYMEHT «KNCTb KOMUPOBAHUSID ..ceuevnieineiieiteeieeeeeaeenaeenieenaaaneennns 260




PHOTOMOD 8.1 TpexmepHoe mogenupoBaHue (Linux)

B.2.3. IHCTPYMEHTBI TPAHCHIOPMALINM ...cvnereieeeie e eeteetee e e e e e et e et e et e e e e e eaneeaneeen 261
B.2.3.1. HCTpyMeHT «pOEKTUBHOE NMPEOOPA3OBAHUEY ...ccevvneeeeiineereiieeeeeinnnnn 262
B5.2.3.2. IHCTPYMEHT «BPALLEHMEN ....oveiiiiiieiie e 263
B.2.3.3. HCTpYMEHT «MacCLUTABUPOBAHUE ......ccvuveiernieiineeiiiieeieeeie e et ee e e e 264

B.2.4. 'HCTpYMEHTbI paboThl C LBETOBLIMU TOHAMM .....ceuueeirneirneeriiieerieennaeeaineeenneananss 266
B5.2.4.1. NHCTpyMeHTbl «APKOCTE» U « KOHCTPACTHOCTBY ..vvvvuivneiineeeeeiieeniennaannnas 266
6.2.4.2. NHcTpyMeHTbl « COYHOCTb» M «HACBILLEHHOCTBY ...ccvvvivineeiieeeiieeeiieeannn, 267
B5.2.4.3. IHCTPYMEHT «TTOCTEPUBALMID ..evuerneiineeieeieeiieeeeeeeeaee et e eaeeae e e e eanaeaanas 267




PHOTOMOD 8.1 TpexmepHoe mogenupoBaHue (Linux)

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, NCMONb30BAHNE UCTOMHUKOB CBETA U Kamep,
NPUCBOEHME TEKCTYPbl 06beKTaM, a Takke paccMoTpeHa pabota ¢ 3D-cueHown.

2. Moaynb 3D-Mod

Mogynb 3D-Mod npegHasHayeH Onsi co3gaHnsa TPEXMEPHbIX 0OBEKTOB, HaNoOXeHUs
TEKCTYP M MOCNEAyLEro aKcnopta TpEXMEpPHbIX 0ObEKTOB B pasnunyHbie hopmaTbl
AaHHbIX AN anbHENLLIErO UCMNOMNb30BaHMS B CTOPOHHUX MPOrpaMMHbIX NPOAYKTax.

TpexmepHbIM MOOerIuposaHUEM Ha3bIBaEeTCSA NPOLECC CO31aHNsA TPEXMEPHON Moaeni
MECTHOCTMW.

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

[nsa 3anycka moayns 3D-Mod BbINONHUTE OOQHO U3 Cneayowmnx A4enCcTBUK:
» BblGepuTte lMNyck > Bce nporpammbl » PHOTOMOD 8 x64 » PHOTOMOD 3D-Mod;

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

» Bblbepute 3D-Mod B KOHTEKCTHOM MeHI0 cnyxebHoro moaynsa System Monitor
(3Ha4ok £ B 06nacTn CUCTEMHBIX YBEAOMMEHWIA).

I'Ip|/| pa60Te B MoAyre BO3MOXHO BbIMOJTHUTb UMNOPT N3 (ba|7|na BEKTOPHbIX 00ObekToB
NN OTKPbITb cnon BEKTOPHbIX obbekToB HenocpeacTtBeHHO N3 CUCTEMDbI.

YT106bI NOCTPOUTL TPEXMEPHYIO MOAENb MECTHOCTU BbINOMNHUTE CrieaytoLime OeNCTBUS:
1. 3arpysuTe BEKTOpHble 06BbEKTHI OAHMM U3 CrieayoLmMx cnocoboB:

* OTKpOWTE CNOW C BEKTOPHbIMU O6bEKTaMn B OCHOBHOM OKHE CUCTEMbI M BblbepuTe
BekTopbl > OTKpbITb 3arpyxeHHble 06bekTbl B 3D-Mod. 3anyckaetcs moaynb
3D-Mod v oTkpbiBaeTcs okHO MapamMeTpbl UMNOPTa U NOCTPOEHUSA.

* 3KCNOPTUPYNTE BEKTOPHble 06bekTbl B dann dopmata ASCII-A (cm. pasgen
«KCMNOPT BEKTOPHbIX 06EKTOB» PyKOBOACTBA Norb3oBaTtens «Bekropusaumsy).
3anyctute moayns 3D-Mod.
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2. BbinonHuTte umnopt n noctpoeHme 3D-06bekToB 13 hanna gopmara ASCII-A.

3. Ortpepaktnpynte 3D-06beKTOB.
4. T[lpuceonte TekcTypbl 3D-06bekTam.

5. CospganTe ocBeleHne CUEHbI NPy NOMOLLM UCTOYHMKOB CBETA.

[1na NnOCTPOEHHON TPEXMEPHOM MOLENN MECTHOCTWU OOCTYMHbI CreayoLwue onepauum:

* akcnopT B popmarthbl *.dxf, *.txt, *.1x3, *.dae, *.3ds, *.shp;
* aHMMaUMs CLEHbI;

* cosgaHue Bugeodann cueHbl B popmare AVI, MPEG-4.
3. UHTepdenc n ero anemeHThl

3.1. UHTepcenc paboyero okHa

p N
© 3D-Mod "Ci/Users/quk/Desktop/3D/Aalen_3D/All_roof Vector_3D_textured.b3" [E=SREER

®ain  Mpaska Bug OBwvextst Cnom Oxna  Cnpaska
EREBEH e ([{:OoV Ao @@ He @ € rnum
Ml RRR t2a Pep s DEBAE o 18 k-G ]

Manens MHCTpyMEHTOE

= OcHOBHbIE CBoiCTEa

ima Build[Contour[1015]] N
Cnoit Layer0 E]
Tpanm Tect raybuHe!

7] Pefipa [F] Tect ansda

D Bepwmril |:| MpozpasuHeEn

ML rpaHi OcBeleHHbIi

[ oBp. rparu LMHEMMYECKIR
[C] 3arersmowmi
= ATprbyTEI

= JlononHKTENbHbIE CBOMCTEa

[ﬂapauerpu ” UeHTp ][ KoHTpaon

= PeaaKkTvposaHie
A

Crpunt

O HEHE »

D) @_ox

Log

2025-01-09717:07:26.,692 ES Owmbka ytenna 'Ch\Users\gukDesktop\3DtAalen_3DVAalen_ortho tif'

Puc. 1. Moagyne 3D-Mod (co Bcemn OTKPbITbIMU OKHaMM)
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Nutepdenc mopyns 3D-Mod copepxuT crepytowme pgodepHue okHa (pasgensl),
CrpynnupoBaHHble BHYTpU OCHOBHOro okHa 3D-Mod:

* OcHoBHoe okHO npocMoTpa 3D-cueHbl (oTobpaxaeTcsa Bceraa);

OkHo Jlor (OkHa» Jlor) — npegHasHavaeTca Anst oTobpaxeHns CUCTEMHbIX coobLLe-
HU. PacnonoxeHo B HWXHen Yyactu okHa 3D-Mod, ckpbITo No ymonyaHuio, otobpa-
XaeTcs aBTOMaTUYECKU, B Crydae BO3HUKHOBEHMSI cOobLweHn 06 owmnbkax;

» OkHo Tpek (OkHa > Tpek) — npegHasHa4YaeTcs Ang ynpasneHnemM BOCNpon3BeaeHNEM
3D-cueHbl. PacnonoxeHo B HkHen Yacth okHa 3D-Mod, oTobpakeHo no ymonyaHmtio,
YacTMYHO AyOnMpyeT COOTBETCTBYHOLLYHO NaHErNb MHCTPYMEHTOB (CM. HUXE);

» OkHo CBomncTtBa (OkHa » CBOMCTBA) — NpeaHa3Ha4vyaeTcs Ans oTodpaxxeHns naHenen
MHCTPYMEHTOB, NUCNOMb3yeMblx Ans ynpasneHna 3D-obbektamm 1 oTobpakeHnsa nx
CBOMCTB (CM. HMWxe). PacnonoxeHo B nNpaBon 4YacTu (DOKOBOM KOMOHKe) okHa 3D-
Mod, oToGpakeHo No yMon4yaHuio;

* OkHo CkpunT (OKHa > CKpunT) — npegHasHayeHo Ansi Co3aaHus, 3arpy3ku, peaak-
TMPOBAHWS N COXPAHEHWUS T.H. CKpUnmos (CueHapueB) — hansioB C paspeLleHnemM
*.js, cogepXKawmx nporpaMMHbIA KO, ONMChIBaOLWMI Habop nocnegoBaTenbHbIX
OEeNCTBUIN, KOTOpble OOIKHA BbINOMHUTL cucteMa. PacrnonoxeHo B nNpaBov 4acTu
okHa 3D-Mod, no ymonyaHuio cKkpbITO.

Mcnonb3oBaHue cKpurnmosg no3sBonseT B aBTOMaTU3MPOBAHHOM PeXMME BbINOMHUTb
nocnegoBaTenbHOCTb Onepauui, KoTopble, B CTaHAAPTHOW CUTyauun, BPYYHYHO 3a-
MycKarTCA Nons3oBarenem npu NoOMOLLIY COOTBETCTBYIOLLMX MYHKTOB MEHIO Y KHOMOK
naHeren NHCTPYMEHTOB.

é [aHHas (t)YHKLI,VIOHaJ'IbHaFI BO3MOXXHOCTb MnpeaHa3HadyeHa Ona OnbITHbIX nonb3oBaTenen,
3HAaKOMbIX C A3blKaMy nMporpaMmmMmnpoBaHns.

MaHenb MHCTPYMEHTOB OkHa CKPUNT COAEPXNUT CneayoLme KHOMKK:
o [ — nosBonseT co3gaTb HOBbLIN CKPUMT;
O L= — NO3BONSAET OTKPbITb CKPUNT 13 hanna *.js;

[=] — no3BonsieT coxpaHWUTb M3MEHEHWS B CKPUNTE U Nepe3anunucatb TeKyLwuii daiin
CKpUNTa;

o [l — nosBonseT coxpaHWTb HOBbLIN CKPUMT UM U3MEHEHWS! B TEKYLLIEM CKPUMNTE B
HOBbLIN hann ¢ paclumpeHuem *.js;

o B — nosBonset 3anyCTuUTb CKPUNT.

ﬂ,J'IFI ynpasneHna BMaNMMoOCTbO OKOH UCMOSb3yeTCA MEHIKO OkHa.
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lMonb3oBaTenscknn nHTepdenc moagyna 3D-Mod cogepXuT cnegyroLwimne aremMeHTbI:

* naHenb Ans oTobpaXeHUs UMeHW 3arpyXeHHoro daira B 3arofioBKe OKHa;

* MeHo (A);

* naHenu uHctpymeHTos (B, C);

7

B cucteme npegycmoTpeHa BO3MOXHOCTb MMGKON HACTPOWMKN pacriofnoXeHUsi naHenen uH-
CTPYMEHTOB, B COOTBETCTBUM C HY>XOaMu nosb3osatens. [aHen MHCTPYMEHTOB MOryT ObiTb
nmbo 3aduKcUpoBaHbl B NpeaHasHaYeHHbIX A5 3TOro cekumsix paboyei obrnactu (BBepxy
UMW BHW3Y, cnpasa unu crnesa), NMbo Xe «OTKpenmneHb!» Nofb3oBarterieM 1 PacrnofoXeHs
MM Ha NPOM3BOSIbHOM y4yacTke paboyelt 06racTi okHa.

B 3aBMcMMOCTUM 3agaHHOW Nonb3oBaTeneM KOHurypaumm nHtepdenca, «3akpensieHHble»
naHenu WHCTPYMEHTOB MOTYT ObITb YaCTUYHO «CBEPHYTbI» (Y4acTb KHOMOK MaHenu Gyaet
CKpbITa OT Mnonb3oBaTtens). «3akpenneHHasa» (K, ONUMOHAaNbHO, «CBEPHYTas») NaHenb UH-
CTPYMEHTOB OTOOPaxaeTcs B O4HY CTPOKY, BEPTUKAIbHO UM FOPU3OHTarbHO, B 3aBUCUMOCTMU
OT BblOpaHHON 06racTy pacnonoXeHus.

Mo ymonyaHuio, NaHenn MHCTPYMEHTOB 3akpenseHbl B BepxXHen Yactu pabodert obnactu.
MaHenu MHCTPYMEHTOB OTMEYEHbI CrieLManbHON MMKTOrPaMMON ||, pacronoXeHHoM ¢ NeBoro
(N1, B 3aBMCMMOCTU OT PacnornoXeHns — BEPXHEro) kpasd naHenu. [ins Toro 4ytobbl «pas-
BEPHYTb» CBEPHYTYIO NAHEMb HAXXMUTE Ha KHOMKY 2 (3% ) B NpaBOW (HWDKHEN) YacTu naHenu.

«OTKpenneHHbIe» NaHenu Bcerga oToGpaXatoTcsl rOpU3oHTanbHO, B O4HY CTPOKY, B MOJHO-
CTbIO «pa3BepHyTOM» Buae. Onsa Toro 4Tobbl «OTKPENUTLY» NaHenb (Unu 3admKCUpoBaThb ee
B MIHOM MOJIOXXEHUM ) — HaBeaMTe Kypcop Ha MUKTOrpaMMy | U, yaep)kmBas IeBYI0 KnaBuLly
MbILLK, «MNepeTaLLmTe» naHenb B 06nacTb ee npearnonaraemoro pacrosriokeHns (0 BO3MOX-
HOCTM «3axBaTay» NaHemnu curHanuanpyet UaMeHmuBLLAscA dhopMa Kypcopa — ).

* naHemnb UHCTPYMEHTOB U CBONCTB 06bekToB (D);

* MPOEKUMNOHHbIN Ky6 (E);

* OCU nokaribHoun cuctemMbl koopanHar (K);

+ 3D-o6bekTh (F);

¢ MaHeslb MHCTPYMEHTOB BOCINpoun3seaeHUA CLUEHbDI (G),

* ocu rnobanbHon cnuctembl koopanHart (H);

* nuct optocdoTonnaHa (L);

* orpaHuumsatommn ky6 reometpun (M);

* Tekywas npoekums (N).
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@ 320-Mod "//dc1/RACURS/OTPETD, Teck D - 3D, _2013.63" [~
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Puc. 2. Moaynb 3D-Mod (cocTosiHue, oToGpakaemMoe Mo yMonyaHuio)
3.2. KpaTkoe onucaHne MeH0 MoAayns

OCHOBHOE MEHI0 MOAYNSA COAEPXKUT NYHKTbI MEHIO ANA UMMopTa/aKcrnopTa 06bEKTOB,
paboTbl C 0GbEKTaMK, ynpaBneHns 06rnacTbio NPOCMOTPa U COCTaBOM O0ToBpaXkaeMmbixX
0OBEKTOB, a TakxKe AN HAaCTPOMKN pasnnyHbIX NapaMeTpoB.

Tabnuua 1. OCHOBHOE MeHI0 MOAyrs

MeHt0 Ha3HaueHune

dann No3BONSAET OTKPbITh, COXpaHUTb 3D-cLeHy, uMnopTupoBaTb 06bekThl B 3D-cLueHy nnbo
3KCNopTMpOBaTb O6BHEKTHI

MpaBka MO3BONSAET BbIAENUTL PasNNYHbIMU cnocobaMm 06bEKTLI CLEHBI, MPUCBOUTL TEKCTYPbI
3D-06bekTam

Bup No3BONAET yNpaBnsiTb oTobpakeHnem 3D-cLeHbl

O6beKkTbl |NO3BOMSET YNpaBnAaTh oTobpaxeHnem cogepxmmoro 3D-cueHbl

Cnou no3BondeT ynpaensTb criosmu 3D-cLeHbl

OkHa NO3BOSSIET YNPaBnsATb OTOOpaXKeHnem oTAeNbHbIX obnacTtel okHa nporpammbl 3D-Mod

CnpaBKa NO3BONIAET OTKPbITb HACTosALLee PYKOBOACTBO
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3.3. NaHenn NHCTpPYMEHTOB

Tabnuvua 2. OnucaHne NHCTPYMEHTOB 3arpy3ku U coxpaHeHust 3D-cLeHbl

KHonku HasHauyeHue

= no3BonsieT oTKpbITb 3D-cueHy 13 cpanna *. tx3

= noseonsieT oTkpbITb 3D-cueHy 13 pecypcoB akTMBHOIo npodmns (*.json)

= no3BonsieT UMNopTnpoBaTh 06bekThl B 3D-cLeHy 13 channos * . txt, *.tx3, *.3ds, *.obj,
*.glb, *.gltf, *.b3dm nnGo *.json

e no3sonsieT nmnoptTupoBaTtb 06bekTbl B 3D-CLEHY M3 pecypCoB akTUBHOIO Npodunns
(*.json, *.b3dm)

NO3BONSAET COXPaHUTb n3MeHeHus B 3D-cueHe

L No3BONSET OTMEHNTb NocrnegHee AencTBre

u No3BONSIET MOBTOPUTL MOCNeAHEE OTMEHEHHOE AeNCTBuE

Tabnuua 3. OnucaHne MHCTPYMEHTOB ynpaBreHns otobpaxeHnem 3D-cueHbl
KHonku HasHayeHue

& no3sonseT nepemeLLarb obnactb npocmotpa 3D-cueHbl B TPON3BObHOM HanpasneHnm

& No3BoNsieT NepemMeLlaTb 06nactb npocMoTpa 3D-cueHbl NnepneHanKynapHO NOCKOCTH
3KpaHa

n Mo3BOISIET BpaLlaTb ob6nactb npocMoTtpa 3D-cueHbl

Yy no3BonseT nepemellatb obnactb npocmoTpa 3D-CueHbl, NpY 3TOM MMUTUPYETCH Ha-
GniogeHne cueHbl CO CbeMOYHOM Kamepbl

& No3BONSET yBENUYMTL/YMEHbLWNTL MacliTab obnactn npocmotpa

Y No3BONSAET yBENMYNTL MacluTab onpegeneHHomn obnactu npocmoTtpa 3D-cLeHbl BHyTpY
NpPSIMOYroribHMKa

L MO3BOJSIET OCYLLECTBUTL MOSNIHOE 0TOOpaxeHme Bcex 06bekToB 3D-cLeHbI

a no3songaeT oTobpa3nTb 06NacTb TOMbKO C BblAeneHHbIM1 06bektamu 3D-CueHbI

ol NO3BOJISET BKIIOYUTL PEXUM MEPCNEKTUBLI, TO €CTb N300paXxeHne TPEXMEPHOTro Npo-
CTpaHCTBa Ha ABYXMEPHOW NSIOCKOCTK

5] no3BorisieT 0TOOPa3nTb CETKY

no3sonseT oTobpa3nTb MaclTabHy NMHENKY

no3eonsieT otobpasutb 3D-cueHy B YeTbIpeEX BUaax NpoeKLmn

NO3BONAET BKITIOYUTb aHaFJ'IVI(*)VI‘-IeCKMVI pexnm CTepeomamepeHMPl

MO3BOSISIET BKIIOUYNTL NMOKaAPOBbIV PEXMM CTEPEOM3MEPEHNI

S| @) @ o

NO3BONAET BKITHOYUTb PEXUM M3MepeHl/Il7I

Tabnvua 4. OnucaHne MHCTPYMEHTOB BocnponseeneHnst 3D-cueHbl

KHonkn

HasHa4yeHune

»

NO3BOJIAET 3anyCTnUTb BOCnpounsseaeHmne 3D-cueHbl

NoO3BONSAET BPEMEHHO OCTaHOBUTL BOCNpoundBeaeHme 3D-cueHbl

NO3BONAET NpepBaTb BOCNpon3BegeHmne 3D-cueHbl

10
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@ YacTtnyHo gybnvpyet naHenb Tpek, pacnonoXeHHY B HKHeN YacTu okHa 3D-Mod (cm. OkHa »

Tpek).
Tabnuua 5. OnucaHne MHCTPYMEHTOB NPUBSA3KN OOBbEKTOB
KHonkun Ha3HaueHune
LY MO3BONSAET BKITHOUNTL PEXUM MPUBSA3KN OOBEKTOB AJ151 OAHOBPEMEHHOIO NepeMeLLeHUs

obbekToB

No3BoNsAEeT BblIOpaTb 0O6BLEKTLI B CUCKe ANA NMPUBSA3KM 0GLEKTOB U OLHOBPEMEHHOIO
nepeMelleHns UX B NpoLiecce BOCMNPOU3BEAEHUS CLEHbI

S

NO3BONAET OTKIMIOYUTD PEeXnM NpuBA3KU ANA Bbl6paHHbIX obbekToB

Tabnuua 6. OnnucaHne NHCTPYMEHTOB BblaerneHns 06beKToB

KHonku HasHauyeHue
Ek MO3BOJISIET BbIAENWUTb 0ObEKTEI B 061acT NpocMoTpa Mo UMEHW B CMIMCKE
a NMO3BOSISIET BbIAENUTb 37IEMEHTbI CLI€HbI, KOTOPLIE HE Y4acTBOBanNu B NOCTPOEHNN 06b-
€KTOB
33 MO3BOISIET BbIAENUTb Kak 00LEKT LIENMKOM, TaK U BCE 3NIEMEHTbI, KOTOpble y4acTBOBasnu
B NOCTPOEHUN 0OLEKTOB
Tabnuua 7. OnucaHne NHCTPYMEHTOB pedakTMpoBaHWsi OObEKTOB
KHonku HasHauyeHue
L3 MO3BOJISIET BKITHOYNTb PEXMM BblaeneHns o6bekToB B 0bnactn npocmotpa
& MO3BOSSIET BKIOYMTE PEXMM NEepeMeLLeHMs BbleneHHbIX 00bekToB B 061acT npocMoT-
pa
& MO3BOIISIET BKITHOYNTb PEXMM BPaLLEHUS BblAENEHHBIX 0OBbEKTOB
B MO3BOJISIET BKITHOYNTD PEXMM MacLuTabmMpoBaHus BblgeNEeHHbIX OObEKTOB
Tabnuua 8. OnvMcaHne MHCTPYMEHTOB YNpaBieHNsi BUAMMOCTbIO 0ObEKTOB
KHonku HasHa4yeHue
. Nno3BonsieT 0TobpasnTb B 0611acT NPOCMOTPA PaHHEE CKPbITble 0OLEKTLI N0 UMEHU B
cnucke
= no3BonsieT otobpa3uTe B 06nacTv NpocMoTpa TOMNbKO BblAeNEHHbIE OObEKTHI
= no3BonseT oTobpa3uTb B 0brnact npocmoTpa Bce 06bEKTI Crost
ko MO3BOJISIET CKPbITb U3 06NacTy NPOCMOTPA TOSMBbKO BbiAENeHHbIe 0ObEKThI
= MO3BOJISIET CKPbITb U3 06NacT NPocMoTpa 0ObEKTHI MO UMEHU B CNUCKE
Tabnuua 9. OnucaHne MHCTPYMEHTOB yNpaereHnsi oTobpaxeHneM 0ObEKTOB
KHonku HasHauyeHue
b MO3BONSIET BKIHOYUTL/OTKIHOUUTE PEXMM OTOBPaXKeHMS TOHYEYHbIX 0OHbEKTOB
G NO3BOSET BKIHOYNTL/OTKIIOHUTE PEXUM OTODPaXKEHUSI KOHTYPOB BEPXHUX FPpaHen o0b-
€KTOB
[ MO3BOJISAET BKITHOYNTB/OTKITHOUNTE PEXMM OTODpaXKeHMS MOCTPOEHWI

11
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KHonku HasHaueHue
L NO3BONSAET BK/IOUUTBL/OTKIIOUNTL PEXMM OTODpaXKeHUs cTaHOapTHbIX BUBIMOTEYHbIX
0b6beKkToB
% NMO3BONSAET BKITHOUMTL/OTKITHOUNTL PEXUM OTOOPaKEHUS BCMOMOraTeribHbIX OOBHEKTOB
(HanpumMep o6BLEKT-NYCThILWKA, MCTOYHUK CBETA)
Tabnuua 10. OnmMcaHne MHCTPYMEHTOB 3anmcy 3D-cLeHbl
KHonku HasHaueHue
L no3BongeT 3anucatb 1 coxpaHutb 3D-cueHy B dopmate AVI unu MPEG-4
[} NO3BOMSET BKMHOUNTL nay3y npu 3anucu 3D-cueHbl
| NO3BOMSIET OCTAHOBUTL 3anuck 3D-cLeHbl
Tabnuua 11. OnucaHne MHCTPYMEHTOB yNpaBneHns cuctemamm KoopamHaT
KHonku HasHaueHue
[k no3BonseT oTobpa3nTb B 06racTM NpocMoTpa OCb CUCTEMbI KOOpPAUHAT AN KaXKO4oro
BbleneHHoro obbekTa
O no3eonseT otobpasnTb B 00nacTy NpocMoTpa OAHY OCb CUCTEMbI KOOPAMHAT AN Bbl-
JeneHHbIX 00bEeKTOB

4. UMnopT/IKcnopT 06 HLEKTOB

4.1. MeHo «®Pann»

Tabnuua 12. Kpatkoe onncanne meHo «dann»

lMyHKTbI MeHIo

HasHauyeHune

OTKpbITb

no3BorsieT oTkpbITb 3D-cueHy 13 darna *. tx3

OTKpbITbL U3 pecypca

No3BONSIET OTKPbITL 3D-CLEHY U3 pecypcoB aKTuB-
Horo npodouns (*.json)

Mpeabiaywme MO3BOMSET OTKPbITb OA4HY U3 NOCMAEAHNX UCNOMb30-
BaHHbIX 3D-cLeH
CoxpaHuTb NO3BOMSET COXPaHNUTL OTKPbITY0 3D-cueHy B chainne

*,1x3

CoxpaHuTb Kak

MO3BOJISIET COXPaHUTb OTKPbITY0 3D-cLeHy B dharine
C APYTMM UMEHEM M paclumpeHmem *, tx3

CoxpaHUTb N3o06paxeHue CLUEHbI

MO3BONSIET COXPaHUTb M3obpaxeHne 3D-cueHbl B
¢dopmate BMP

MUmnopr...

No3BONSET UMNOPTMPOBaTh 06bekTbl B 3D-cueHy
n3 pannos *. txt, *.tx3, *.3ds, *.dae, *.0bj, *.glb,
* . gLtf, *.b3dm nnbo *.json

UmnopT u3s pecypca

no3BonsieT nMmnopTupoBaTe 06bekTbl B 3D-cueHy
13 pecypcoB akTuBHoro npodpuns (*.json, *.b3dm)

Skcnopr...

NMO3BONSET 3KCMOPTMPOBATb 00bEKTbI N3 3D-CLEHbI
B dpann *.dxf, *.txt, *.tx3, *.dae, *.3ds, *.shp,
*.0bj, *.gltf, *.b3dm nnbo *.json

12
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lMyHKTbI MeHIo

HasHauyeHune

OKcnopT BblIOpPaHHbIX...

Mo3BONAET 3KCMOPTUPOBaTb TOMBKO BblGpaHHbLIE
06bekTbl U3 3D-cueHbl B dhann *. dxf, *. txt, *.tx3,
*.dae, *.3ds, *.shp, *.obj, *.gltf, *.b3dm nubo
*.json

MakeTtHas koHBepTauusa 3D-mopenen

no3BOJIAET OCYLEeCTBUTb NnakeTHbIN JKCNopT W”3
dhannos unm pecypcos, NoaaepK1MBaeMbix nporpam-
Mol 3D-Mod (*.json, *.obj) B eanHbl dpain dop-
mata *.0bj

HacTtpounku No3BONSAET OTKPbITb OKHO HacTpoiku
3akpbITb No3BONSET 3aKpbiTb 3D-CcLeHy
Bbixop No3BONSET 3aKpbiTb Moaynb 3D-Mod

4.2. AMNopT AaHHbIX

4.2.1. AmnopT AaHHbIX 3 PHOTOMOD

[na nmnopta BekTOopHbIX 06bekToB 13 LUOC PHOTOMOD BbinonHuTe cnegytowime

JencTBus:

1. B cucteme PHOTOMOD oTkponTe Kak MUHUMYM OfMWH CIOW C BEKTOPHBbIMU 06bek-
Tamu 1 BblbepnTe BekTopbl » OTKPbITb 3arpyxeHHble 06bekTbl B 3D-Mod. OT-
KpbiBaeTcs moayrnb 3D-Mod v okHo MapamMeTpbl UMNOpPTa U NOCTPOEHUA:

§ KHonka Jon. napaMeTpbl No3BonseT 3aAaTb OOMNOMHMTENbHbIe NapamMeTpbl UMMopTa
06bekToB B 3aknagke TekcTypupoBaHue.

. MapaMeTpel MMNOPTE M NOCTROEHKA @
EerTOpHBIE CNoH NocTpoeHHE TEKCTYPHPOBAHHE CHCTEMA KOOpAHHAT PedepeHcHeF DXF diakin
Qon
| test_attributes (BexTope)

[ o[ owee

Puc. 3. OkHo «[NapameTpbl UMMopTa 1 NOCTPOEHNA»

13
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2. [ns Toro 4ytobbl BbIOpaTh, KakMe BEKTOPHbIE CIon HEOHX0AMMO NMMNOPTUPOBATD,
CHUMMTE UNN YCTAaHOBUTE HYXXHble (ONaXKKn, B COOTBETCTBYIOLLIEN BKIALKE.

Bknapgka BeKkTopHble CRoOu COAEPXUT CriefyoLime KHOMKK:
. — NO3BONSIET BbIOpaTh BCE CMOU B CMUCKE;
* |J — No3BOMSiET OTMEHUTb BbIOOP BCEX AM1IEMEHTOB B CMUCKE;
» K — no3BonseT NHBEPTMPOBATb BbIOOP 3rIEMEHTOB B CMUCKE.
3. [lepengute Ha 3aknaaky NMoctpoeHue. [nsa noctpoeHns 3D-06eKTOB NO ymorn4a-
HWIO YCTaHOBIEH (hrnaxok BbinonHutb 3D noctpoeHue. Hade nponcxoamt nmnopT

2D-00beKTOoB.

c [lns KoppekTHoro noctpoeHus 3D-00bEKTOB yCTaHOBUTE crneaylowme dpnaxki: Ucnonb-
30BaTb 00bEKTbl 6e3 Ha3HavyeHusA, Co3zgaBaTb OOGBLEKTbl U3 3aMKHYTbIX JIMHUN U
BknoyaTb TOYKM B NOCTPOEHMUS.

e

’. MapameTpbl MMNOPTa M NOCTPOEHKA @

BekTOpHEE Cnom MocTposHkE TekCTYPHPOEaHHE CHMCTEMA KODPAMHET PetdepeHcHer DXF darn
| BeimonHKTE 30 NOCTpOEHHE
W | OO BEAMHATE OMMEKKHE BEPLLMHE

-

0.001000 -

MeperpEIBAILIHMECA BEPLUMHEI

o | Mcnonezogate obbekTel DES HAZHAYEHHA
| CozpaEaTe 0BBEKTE ME 3EMKHY TEDX THMHMA

BKAMIYaTE TOYKM B NOCTROEHHA

| DBpafaTEIEATE MO CROAM
MoAENk pEnbedia NP NOCTROEHKK

@ MoCToAHHAA BRICOTA 0.000

4|k

MaTpHLa BEICOT = |

PesyneTart

| Kpenwa |V CTeHel |V OcHOBaHKE

CeTka

o] [ome

Puc. 4. 3aknagka «[lNocTpoeHue»

% MapameTpbl 3D-NOCTPOEHNS 3aBUCAT HE TOMbKO OT HacTPOeK, 3adaHHbIX B 3aknagke lMNo-
CTpPOEHMeE, HO U OT Pexrma NOCTPOEHUS cammnx BEKTOPHbIX o6bekTos B LIOC PHOTOMOD
(B YacTHOCTM — TOMOMOrMYECKON CBA3AHHOCTW ANEMEHTOB CIOXHbIX 06HLEKTOB — CM.

pa3gen «CosgaHue Kpbll» PyKOBOACTBA nornb3osatens «BekTtopusauus»).

14
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10.

1.

12.

[ns o6beavHeHnst BEpPLUNH, pacCTOsiHME Mexay KOTOPbIMW MeHbLue 3agaHHOMN
BEMMYMHbI NO YMOMYaHMIo yCTaHOBMNEH (oraxok O6beaNHATL 6rn3KnMe BepLUUHbI.

[onunoHanbHO] Npy MMNopTe BEPLUMH C oaMHaKoBbiMK KoopauHaTamm (X,Y) ycta-
HoBuTe hraxok MNepekpbiBaroLwmecs BepLUMHbI 1 BbibepuTe B CNNCKe BapuaHT
MCNONb30BaHNSA KOOPOUHAT.

[ns ncnonb3oBaHusa B 3D-noctpoeHun obbekToB 6€3 aTpmbyToB MO YMOMYaHUIO
yCTaHoBneHbl hnaxkn Mcnonb3oBaTb 06bLEKTLI 6€3 HasHavyeHuA n Co3pgaBaTb
006 BbEKTbl U3 3aMKHYTbIX NIMHUN.

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

[ns 06paboTkn BEKTOPHbLIX O6BLEKTOB OTAENBHO MO KaXX40MY CIOK MO YMOMYaHUIo
yCcTaHoBneH gnaxok O6pabaTbiBaTb NO CNOSIM.

[nsa yckopeHus npouecca 3D-nocTpoeHus, a Takke Ans KOppekTHom paboTkl CO CrosiMm
HaCTOATENbHO PEKOMEHOYETCH yCTaHaBnmBaTh raxok O6pabaTbiBaTb MO CIIOAM.
Bbibepute mogenb penbeda npu NOCTPOEHUM:

* [onumoHanbHo] MNMocTosiHHaA BbicOTa — 3aJanTe YPOBEHb BbICOTbI (HUXKHASA
rpaHuua noctpoeHms 3D-06bekToB);

 [onumoHanbHOo] MaTpuua BbICOT — HaXXMUTE Ha KHOMKY = 1 BblbepuTe cann
MaTpuLbl BbICOT, KOTOPbIA ONPEAENSIET HKHIOK rpaHmuy noctpoeHus 3D-06b-
€KTOB.

§ HaxxMnTe Ha KHOMKY (= AN TOro YTo6bl OTKPLITL OKHO BbI6Op cnoes 1 BuiGpaTh MaT-

puuy BbICOT N3 CMCKa MaTpuLl, 3arpy>xeHHbIX B NMPOEKT.

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

[onumoHnanbHO] Ansa npeobpa3oBaHusa obbekTa B CETKY yCcTaHOBUTE dhnaxok CeTka.
é YcTtaHoBUTE cbnamox CeTka B Cny4ae ecnu npegnoriaraeTtcAa TeKCtypuposaHue nMMmnop-

TUPYEMbIX OOBbEKTOB (CM. HUXE).

[onumoHanbHOo] [1ns Toro 4Tobbl Co3aaBaTh TEKCTYPbI UMNOPTUPYEMbIX OOHEKTOB,
yCTaHOBUTE COOTBETCTBYHOLLMI (praXKok BO BKknagke TeKcTypupoBaHue:

\ﬂj, TeKCTypI/IpOBaHMe 00beKToB ocyuiecTBndaeTcsd no M306pa)KeHI/IF|M 3arpy>XeHHoro npoekTa.
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7

Mpun nocneayoLLEeM COXpaHEHNN UMMOPTMPOBAHHLIX 0ObEKTOB, CO3AaHHbIE TEKCTYPbI OyayT
COXpaHeHbI B TOW e narike, 4To 1 dann 3D-mogenu (*.tx3), B oTAENbLHOM Nnogkartarnore.

Ero HasBaHue ByageT cooTBETCTBOBaTbL MMEHM haina mogenu.

i

. MapameTpel MMNOPTa W NOCTROEHKME

[l

| BekTopHBIE CRoK MNocTpoeHHE TekcTypHpoBaHHE CHCTEMA KOOpAHHAT I PedepeHcHeIA DEF dain

Beibop H3oOpaxeHHi: @ no ecemM no EkIGpaHHEIRM
CO53A3BATE TEKCTYRE

lMcnonez0BaTE UEETA TOYEK

BhIpaBHMEAHHE APKOCTH leE.ﬂ.HEE BECOEDE (€ OTOpaKOEKOH) -

LieeT thoHa [

[ MprretmHTE dHAeTR

MCkaTe MyqWHE CHAMEH

II'I::: NOKPEITHHD b

Alr

Mz3MeHEHHE NOKPEITHA, % 0,10

L113

33 KONHYECTED HTEI:IEILI.Hﬁ 1

Pasmep TeKCTYpERl, NHEC 20458 =
OTCTYN OT KPAEE CHHMEDE, s f1.0,1.0), (1.0, 1.0} D
PaaMyc NPOBEQKK HEEMAKKMENX ofnacTed 0,000 = m

PacCcToAHKE A0 HEEHAMMELX 0GRaCTEA 1.000 = m

TOYHOCTE KapTel FvBMHEl 0.01 =

o

I I OTHEHA

-

Puc. 5. 3aknagka « TekcTypupoBaHue»
HactponTe OCHOBHbIE NapaMeTpbl CO30aHNA TEKCTYP:
* BbibepuTe MeTo4 BbipaBHMBaHWE APKOCTU MEXY TEKCTYpaMMU:

o Hanbonee HagupHbIN;

o

YcpenHeHue;

(@]

Haunbonee HaaupHbIN (C OTOPaAKOBKOW);

o

YcpepHeHue (c oTOpakoBKOM);

o

Bnuvxanwmm K cpegHemy (c oT6pakoBKOW);

o

Haubonee HaaupHbIN (C OTOPaAKOBKOW N BecamMm);
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o CpegHee BecoBoe (C OTOpaKoOBKOMW);

o Bnmxanwwmn K cpegHemMy (C OoTOpakoOBKOM U Becamm).

% B pacueTe uBeTa Kaxxgoro NUKCerns y4acTBYIOT BCe 3a4eMCTBOBaHHbIE M300paXKeHus,
oxBaTblBatoLme obpabaTtbiBaeMblii hparMeHT oGbekTa. BblpaBHMBaHUE APKOCTU
nosBosnsieT obecneunTb Co3gaHne BU3yanbHO eQUHON U HEMpepbIBHON 06bekTa, 3a
CYET CITIaXXMBaHWS Pasniymnii Meay SpKOCTHbIMU M KOHTPACTHBIMU XapaKTepUCTMKaMM

ee oTAesbHbIX (hparMeHToB.

Mpegnaraemble METOAMKM pacyeTa LBeTa MTOrOBOrO MUKCenNsi Ha obbekTa B LENom
cBOAATCA NGO K MCNOMNb30BaHNIO YCPEeOHEHHbIX SPKOCTHBIX U KOHTPACTHbIX XapakTe-
PUCTUK COOTBETCTBYHOLLUX MUKCENEN BCEX 3a4EMNCTBOBAHHbIX CHUMKOB, NGO K nC-
Nonb30BaHUIO LIBETA NUKCENSI KOHKPETHOrO CHMMKA, Hanbornee yooBNeETBOPSHOLLErO
onpefeneHHbIM yCroBnsaM — MaKkcumarnbHoW 6nm3octu LeHTpa doTorpadmpoBaHus
N HaMMEHbLUEMY YNy OTKITOHEHUS OT Hagupa B AaHHOW TOYKe OObeKTa.

YcpeaHeHne xapakTepUCTUK BCEX 3a4ENCTBOBaHHbIX CHUMKOB Kak NpaBuiio NPUBOAUT
K CO34aHWI0 BM3yaribHO HernpepbIBHbIX TEKCTYp 3D-mMoaenu, nuLleHHbIX pe3kux nepe-
XO[0B MeXAy y4acTkamu C pasnunyHbiMU LIBETOBLIMU, SIPKOCTHBIMW U KOHTPACTHbIMU
XapakrtepucTukamu. Hegoctatkom nogo6GHON METOAUKN ABMAETCS BO3MOXHbIN 3chdekT
«pa3mbITMSA», BO3HMKAIOLLUIA, NpU onpeaeneHHbiXx 06CTOATENbCTBAX, Ha OTAENbHbIX
y4yacTKax TeKCTyp oObekTa.

Wcnonb3oBaHne SPKOCTHBIX XapakTepUCTUK OTAENbHbIX M300paXeHUI, NPU3HaHHbIX
Haunboree NOAXOAAMMM NMPU pacyeTe KOHKPETHOO NMUKCENS, B CBOKO oYepeab BeaeT
K HanGorbLUe JOCTOBEPHOCTU NPW CO3AaHMMN TEKCTYP AN OTAeSbHbIX (dparMeHToB,
HeraTMBHO CKa3blBasiCb, B ONpPeAeNneHHbIX Clyvasix, Ha Ka4yecTBe BblpaBHUBAHUSA Ap-
KOCTM MO BCEN OObEKTa B LIESIOM.

ABTOMaTMyeckasa oTOpakoBKa MO3BOMSIET 3apaHee UCKITHYUTb U3 06paboTkun nsobpa-
XKEHWS, Ha KOTOPbIX IPKOCTHBIE Y KOHTPACTHbIE XapaKTePUCTUKM paccMaTprBaeMoro
y4yacTka MECTHOCTU MMEIOT CYLLIECTBEHHbIE Pa3fnnyusi, o CPaBHEHMIO C GOMbLIMHCTBOM
n306paxeHnn, 3axBaTblBalOLLNX OAHHYIO TEPPUTOPUIO (HaNpumep, B Crny4ae ecrnu
KOHKPETHBIA CHUMOK BbIn co3aaH Npu N3MEHMBLLUKMXCS YCIOBUSIX OCBELLEHMS).

Monb3oBaTenb Tak e MMeET BO3MOXHOCTb NPEABAPUTENLHO OCYLLECTBUTL BbIGOP
M306paxeHUN, NpegHasHaYeHHbIX AN CO34aHUs TEKCTYP, BPYYHYH OTOpakoBaB
HenoaXoAsLINE CHUMKN (CM. HUXe).

 BblGepuTte uBeT ¢hoHa, UCNOorb3yeMbI NPY TEKCTYpU3aumm parMeHToB 06bekTa,
He OoTOBpa)KeHHbIX HN Ha OAHOM W3 UCMONb3yeMbIX CHUMKOB NpoekTa (oKkasas-
LUMXCS B T.H. KHEBUAMMbIX 30HAX»);

« OcyuwecTBuTe BbIGOP N306pakeHUN NS TEKCTYPUPOBAHMS:
O TEeKCTypbl NoabupaoTcs No BCeM 1306pakeHnsMm;

O TEKCTYpbl I'IO,D,6MpaI-OTCFI TOJIbKO NO BblﬁpaHHblM I/|306pa)KeHI/IFIM (CM. BbILIJe).

§ BbIGop n3obpaxeHu MOXET Oka3aTb 3HaYMTENbHOE BNSIHUE HA BbIpaBHUBaHUe
AIPKOCTM MexXay TeKCTypaMmu pparMeHToB 06bekTa (CM. Bhille), 0COGEHHO B criyyae
ecnu npu o6paboTke NPoOeEKTa UCMONb3YTCA U306paXeHUs, C 3aMeTHO pasnuyaro-
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LLIMMUCS CNEKTPanbHBIMU U APKOCTHLIMU XapakTepucTukamu (Hanpumep, cosgaHHbIe
CO 3HAYUTENbHLIM BPEMEHHbLIM MPOMEXYTKOM — B pasHble Ce30Hbl, NpU pasHbIX
YCMNOBUAX OCBELUEHUS, U T. A.).

+ 3agante Pa3mep TEKCTYpbl, B MUKCENSX;

7

PekomeHayeTca 3agaBatb Pasamep TeKcTypbl npeBbiwawwmi Pasmep Tanna (cwm.
BbILLIE) KaK MUHUMYM B 2-4 pa3a. YBenm4eHue AaHHOro napaMmeTpa BeAeT K MOBbILLEHUIO
pa3speLLeHnst TEKCTYPbl U YBENWYEHUIO BPEMEHHbIX 3aTparT:

o Ecnn Pasmep Tanna — 64, pekomeHOOBaHHbIN Pasmep TeKcTypbl — 256;

o Ecnun Pa3amep Tanna — 32, pekomeHOOBaHHbIN Pa3mep TekcTypbl — 128.

B cnyyae ecnu ansa goctyna k paboyen ctaHuum ¢ yctaHoBneHHow LLOC PHOTOMOD
ncnonb3yercs rnpomokosn ydanéHHo2o paboyezo cmona (RDP) — ans obecneveHus
BO3MOXHOCTU KOPPEKTHOWN BU3YyaribHOW OLEHKWN pe3ynbTaToB TEKCTYPUPOBAHMS HACTOS-
TEeNbHO PEKOMEHAYETCS 3a4aTb pa3Mep TeKCTypbl He npesbiwatowmii 1024 nukcens
M KpaTHbIW cTeneHsam yucna 2 (2, 4, 8, 16, 32, 64, 128, 256, 512, 1024).

WHaue, BCcreacteue ocoGeHHOCTeN (oyHKLUMOHMPOBaHMS NMPoToKomna yaanéHHoro pato-
yero cTona, He rapaHTUpPyeTCs KOPPeKTHoe oTobpaXeHne TEKCTYp oObeKTa Ha akpaHe
KOMMbloTepa, yaaneHHO MoaKMHYeHHOro K paboyel cTaHuun ¢ ycTaHoBneHHon LIdC
PHOTOMOD.

RDP (aHm. Remote Desktop Protocol) — npomokon ydanéHHo2o paboyezo cmorna,
pa3BMBaeMbI komnaHuen Microsoft, ncnonb3yoLWMnes Ansa yaaneHHowm paboTel ¢ ApyruM
KOMMbOTEPOM. [laHHasi TEXHONOrMS NO3BONSET YNPaBNATb yaaneHHbIM KOMMbIOTEPOM
Ha paccTosiHMK, CO CBOEW paboyen CTaHUUn, UCNomb3ys MHTEPHET-COEAMHEHME.

» [1nsa TOoro 4to6bLI HE UCMONb30BaTb rPaHNYHbIE 00NacTn N300paXKeHnn Npu Tek-
CTypupoBaHuu 3agante OTCTYN OT KpaeB CHUMKOB, % HaXXaB Ha KHOMKY L
OTkpblBaeTca okHO OTCTYN OT rpaHuL CHUMKOB. 3aanTe B NpoLeHTax pasmep
rpaHnyYHbIX 0bnacTen n3obpaxeHnn, KOTOpble HE LOSMKHbI y4acTBOBATb B TEKCTY-
pUpoBaHNK;

7

OTCTyH OT KpaeB CHUMKOB MOXET ObITb HEOOXOAMM OIS TOTO YTOOLI B TEeKCTypupoBaHUn
y4acTtBOBalsa TOJlbKO coaepiKaTteribHadA 4aCTb I/I306pa)KeHI/Iﬂ (Harlpvlmep, npu o6pa60TKe
NPOEKTOB C aHaroroBbiIMn CHUMKaMn B Ka4eCTBe UCXOOHbIX ,D,aHHbIX).
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P

. DTETYN OT FpaHML, CHHMEOQE
BepxHAA 4acTe, %
1.000 =
Neean 4acTe, ¥ MpaBan HacTe, e
1.000 = 1.000 =

HuxHAR YacTe, %

™

1.000 -

[ Ik ] [ OTHMEHS

Puc. 6. OkHo «OTCTYyn OT rpaHuL, CHUMKOB»

ARz 6306TS

Puc. 7. OTCTyn OT rpaHuy, CHUMKOB

+ 3apanTe B nukcenax Pagnyc npoBepku HeBMAUMbIX obnacTeun npu TEKCTypu-
pOBaHMM NepeKpbiBaloOLWLMX ApYr Apyra OObEKTOB;

7

PekomeHayembiii Pagnyc npoBepkn HEBUAMMbIX 0GnacTer COCTaBnsSeT HECKOSbKO
nukcenein. MNpu HyNeBoM 3Ha4YeHUK aHHOTO NapaMeTpa NpoBepKa HEBUAMMbIX obnacTei
Npov3BoaNUTCS He ByOeT, YTO MOXET NPUBECTU K HENPaBUIILHON TEKCTypu3auum nepe-
KpblBatoLLMX Apyr Apyra o6beKToB (0cOGEHHO Npy 06paboTKe NPOEKTOB C MaTepuanamm
«HAKITOHHON» CbEeMKW B KAYeCTBE UCXOAHBIX AaHHbIX).
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» 3apaniTe B eAMHULAX U3MEPEHUS MPOEKTA MMHUMarnbHoe PaccTosiHue A0 HEBU-
OUMbIX obnacTtem (T. €. MMHUMarbHOE PacCTOSIHNE MeXay NePEKPbLIBAOLLMMUCS
obbekTamm) B Criydae NpeBbILLEHUS KOTOpPOro 6yaeT npomM3BoaMTLCS NPOBEPKa
HEBUAUMbIX obnacTewn;

@ lMpoBepka HeBUOMMBIX obracten He ByaeT nponsBoauTbCs B ntobom crnyvae ecnv Pa-
ANyC NPOBepPKMU HEBUAUMbIX 0OracTem (CM. BbilUE) paBEH HYIHO.

Puc. 8. HeBnanmble obnacTtu npy TEKCTYPUPOBaHNM NepecekatoLLnxcs 06bEKTOB (3aLLTPUXOBaHbI),
rae R — Paguyc npoBepku HeBMAMMBIX obnacten, L — PaccTtosiHue Ao HeBUAUMbIX
obnacren

[OI'ILI,I/IOHaJ'IbHO] HaXMUTE Ha KHOMKY Odon. napamMmeTpbl 4514 TOro YTOObI HaCTpPOUTb
OONONHUTENbHbIE NAapaMeTpPbl CO30aHUA TEKCTYP:

» 3apanTe B eanHMUax n3MepeHna NpoekTa TouyHOCTbL KapTbl FﬂyGMHbI Nno KOTO-
p0|?1 BbluncnsaeTcs PaccTtosiHne Ao HeBMAUMbIX obnacrem;
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* [onumoHanbHO] ycTaHoBUTE (hnaxok MpuMeHnTb PUNBTP N HAXXMUTE Ha KHOMKY
.. | Ans Toro 4To6bI OTKPLITL OKHO MapameTpbl pUnETpa:

<

O6ocTpsitoLWmMin OUNLTP NMO3BOISIET NOAYEPKHYTE U YCUNMUTL pasnuymMe mexay oTaerb-

HbIMY geTansiMm n3obpakeHns (pe3kocTb n3obpaxeHus). Cm. pasgen «Pagnometpude-
cKkasi Koppekums nsobpaxxeHun» pykoBoacTea nosb3oatens «ObLue cBefgeHns o cu-

cTemMe«.

-

. MapameTpel dunETpa

[

Pazmep anepTypel: | Sx5

hl |

CTeneHe BO3AEACTEMA (0-100%:)

y

Mopar: 0,00
| ObpezaTte doH
UeeT doHa 1]
TonepaHTHOCTE 0

4|k

4|k

4|k

[ Ok l | OTHEHS

"~

Puc. 9. MapameTpbl hunstpa

3apaiite cneyroLmMe napameTpbl:

o Bbibepute B cnucke Pasmep anepTypbl — pasmep matpuubl, OT 3x3 nukcena

Jo 21x21.

o [NepegsuranTe NON3yHOK A51s1 TOro 4YTo Obl onpegennTs CTeneHb BO3aencTBus

B NPOLIEHTAX;

o 3apavTe Mopor unsrpaumn.

<

d>manpau.m=| KaXgoro otaeribHoro anemMmeHTa M306pa>KeHVIFI BbIMNOJTHAETCA TOJTbKO B

TOM Cry4ae, eCiv IPKOCTHbIE Pa3nuyms MeXay COCeAHNMM SrieMeHTaMm NPEBOCXOAST
3afaHHbI nopor dunbTpaumMm. 3To NO3BOMSET NPeaoTBPaTUTL OWNOKM B BUAE 06-
pa3oBaHUsi NSITEH Ha yvacTkax N306paXkeHUsl ¢ M3Ha4aribHO paBHOMEPHBLIM TOHOM.

o [onumoHanbHo] Ansa yaaneHnst POHOBbLIX y4aCTKOB NO Kpasim M300pakeHus no
YMOMYaHuIo ycTaHoBneH cnaxok ObpesaTb ¢oH. [Ana yganeHus ¢oHa 3a-
Aante cnegyowime napameTpsi:

m LiBeT hoHa — 3Ha4eHme apkocTn boHa ans obpesku;
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@ Ecnu B none LiBeTta choHa yctaHoBneH 0, OH He yYnTbIBAETCS NPU KOPPEKLMN.

m TonepaHTHOCTb — OTKITOHEHME OT 3Ha4YEeHUsI APKOCTU hoHa aAns obpesku.
o Haxxmute OK 4ToObI 3aKpbITh OKHO.

« [onuuoHanbHO] CucTema No3BONSAET YCKOPUTb MPOLIECC TeKcTypupoBaHua 3D-
TIN 3a cyeT orpaHuYeHMs KONMMYecTBa WUCMONb3yeMbiX CHMMKOB. [ns aToro
ycTaHoBUTe onaxok MckaTb nyylune CHUMKM 1 BbiIDepuTe KpUTEPUIA NpepbiBa-
HMSA nNpouecca noabopa:

o Mo noKpbITUIO;

m 3aganTte MMHMMarbHOEe U3MeHeHune NOoKpPbITUA (B npoueHTax) 3a onpepe-
JIEHHOE Konn4yecTtBoO MTepaLl,Vlﬁ;

o Mo utepauunam.

m 3aganTte MakcumanbHOE KONnmM4yecTBO MTepaLI,VIl:’l;

& Ong kaxgoro dparmeHTa 06bekTa BbINONHAETCH NOABOP Haunyywmnx CHUMKOB. Ecnu
rocne 3aBepLueHns npoLecca TEKCTYPMPOBaHMS OCTalOTCA HE3anoMHEHHbIE TEKCTypamu
obnactu, noabop HaumnyyLWwmMX CHUMKOB (M3 YMCra HENCNONb30BaHHbLIX) MOBTOPSETCS,
nnbo A0 MOMEHTa OCTWKEHUS 3aA4aHHOro Nofnb3oBaTenemM MakCMarbHOro Konmyectea
utepauun, nMbo 4o MOMEHTa NoTepU NPOLECCOM A(PHEKTUBHOCTH, COTMACHO KPUTEPUSAM,
3agaHHbIM nonb3oBatenem (MUHMManbHOE U3MEHEHMEe MOKPbITUS TeKCcTypamu 3a
YCTaHOBIEHHOE KONUYeCTBO UTepaLumii).

13. [onumnoHanbHO] YTo6bl NI3MEHUTHL CUCTEMY KOOPAMHAT, yCTaHOBUTE doiaxxok MeHATb
mectamu X n Y Bo Bknagke Cucrema koopamHar.

% Ecnu He ycTaHoBneH dnaxok MeHAaTb mectamu X u Y, TO UCXOAHbIE Ja@HHbIE UMMOPTU-
pylOTCA B NpaBoOn CUCTEME KoopAUuHaT. MIHaye — B NeBOM CUCTEME KOOPOUHAT.
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-

i

. MaparmeTpel MMAOPTE M NOCTROEHKA @

| BeKTOpPHEIE CNOM MocTpoeHHE TeKCTYPHPOESHHE CHCTEME KOOpAMHAT | PedepeHcHeR DEF dain

|:| MeHATE MECTaMH X K Y
[ NepeciMTEIEATE CHOTEMY KODPAHHAT
MCx0AHAA CHCTEMA KOOpAMHAT

BriGpaTh, @

Bblx0AHaA CHCTEME KOOPAHHAT

BriBpaTh, @

ok [omee

Puc. 10. 3aknagka «Cuctema koopanHat»

14. [onumoHanbHO] [1ns onpegeneHnsa ctaHAapTHBIX NapaMeTPOB YCTaHOBUTE doS1aXoK
MNMepecunTbiBaTbL CUCTEMY KOOPAUHAT.

15. [onumoHaneHo] Ons Toro 4tobbl ncnonb3oBatb PedepeHcHbIn DXF dann ons
TOYEYHbIX BEKTOPHbIX OOBLEKTOB, NepengmTe Ha COOTBETCTBYHOLLYIO 3aknaaky. Ha-
XMUTE Ha KHOMKY L= n BbiGepute dann ¢ pacwmpeHnem * . tx3:
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e

. MapameTpel MMAOPTA W NOCTPOEHHA @
BekTopHEIE CNOM MocTpoeHKe TekCTYpHPOEaHHE CHCTEMA KOOpAHHAT PedepeHcHei DEF dadn

@ MpHEAZKE N0 KO4Y

MpHEAZEA NO HMEHH KOAS

[oc ) [omes

Puc. 11. MapameTpbl umnopTa pedepeHcHoro danna

Bbibepute aTpubyThbl, NpMBA3aHHbIE K 3anMcu Kraccudukatopa, no3sonswowme
COOTHECTU ToYeYHble 00beKTbl 1 3D-00beKTLI B pedhepecHoM anne:

* [onumoHanbHo] MpuBA3Ka NO Koy — MO3BOMSIET COMOCTaBMASATb TOYEYHbIE
00beKTbI C MX onucaHnem B pedpepeHCHOM dhanne no koay obbekTa;

 [onuuoHanbHo] NMpuBA3Ka No UMeHU Koga — NO3BONSET CONOCTABNATb TOMEYHbIE
006BbEeKTbI C UX onMcaHMeM B pedepeHCHOM dhanne no MMeHn koga obbekTa.

16. Haxxmute OK ans 3aBepluieHns umnopra.

Q Mocne MMnNopTa B MOAYIb LUBET TOYEK aHAlOrM4yeH UBeTy Clnod B CUCTEME.

4.2.2. AmnopTt n3 ASCII-A u 3D-nocTpoeHune

B mogyne npeaycmoTpeHa BO3MOXHOCTb MMMNOPTa BEKTOPHbLIX 0ObEKTOB U3 hopmaTta
ASCII-A. B dpopmate ASCII-A cogepxunTtca nHpopmaums o koopgmHatax BepLUnH BEK-
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TOPHbIX OOBLEKTOB, @ Takke MHOpPMaUUSA O Tune obbekTa, HOMEpEe CIosi, UMEHUN U
3Ha4YeHun aTpubyToB.

dannbl aToro opmara umetot paclumperne *.txt. B otnuune ot popmarta ASCII, B
dopmate ASCII-A onucaHne obbekTa JONOMHEHO HayarbHbIMW CTPOKaMMu, KOTOpble
OnuCbIBALOT TUMN 1 aTpmbyTbl 06beEKTa.

Mpumep canna oopmara ASCII-A:
L 101113 4
OBJECT NAME= X [
0BJECT COLOR=3
OBJECT SYMBOL= X
OBJECT SIZE=5.5
545566.505,473671.817,77.850
545715.103,473656.072,78.310
545782.001,473567.393,78.156
545860.428,473463.139,77.974
545847.506,473339.305,77.380
545795.032,473249.288,76.795
545517.126,473365.500,76.318
545269.605,473463.426,75.869
*
lMepBas cTpoka onncaHns obbekTa MMeeT CneayoLLyto CTPYKTYpY:
Tun, kop, cnou, N1, N2, roe:
* Tun — cumBon, onpegensarLwmn TMn obbekTa:
o L — nonunuHuu;
o P — TOYKM;

o C — NonuroHsoI.
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+ Kog — kop obbekTa;
* Cnoun — Homep cnos;

* N1 — obLiee KoNM4ecTBO CTPOK, KOTOPLIE 3aHMMAET onucaHne aHHoOro obbekTa B
danne;

* N2 — KOnmM4ecTBO CTPOK, KOTOPbIE 3aHUMAET onvcaHune atpmbyToB 4aHHOro obbekTa
B (havne.

[anee cneayloT CTPOKM onucaHMeM aTtpubyToB, KOTOPbIE MMEIT CrieayoLwmin Bua;
NMa=3HaueHune

3aTeM crenyloT CTPOKM € koopauHaTamu BeplumH obbekTa. [NocnegoBaTenbHOCTL 3a-
nucen pasgeneHa cuMBorom *,

[na umnopta BekTOpHbIX 06bekToB M3 cbopmarta ASCII-A BbinonHuTe cnegyowime
OEenCTBuUS:

1. Bbibepute ®aitn > UMNopT nnu HaXxxMuTe Ha KHOMKY #= OCHOBHOW NaHenm UHCTpPy-
mMeHTOB. Bbibepute danmn dopmara ASCII-A. OTtkpbiBaetca okHo [MapameTpbl
MMMopTa U NOCTPOEHUA Ha 3aknagke UCTOUYHUKMN.

% KHonka [on. napamMeTpbl No3BONAET 3adaTb AOMOJIHUTENbHbIE NapaMeTpbl MMNopTa
00bEKTOB B 3aknagke TeKCTypVIpOBaHVIe.

TekcTypupoBaHue 06HLEKTOB OCYLLECTBNAETCS MO N300paKeHNAM 3arpy>KeHHOro NpoekTa
(gocTynHo TonbKo Npu nMmnopTe AaHHbIX n3 LIOC PHOTOMOD, cm. npeablayLuyto rnasy).
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i~ =

ﬂ' MapameTpel MMNOPTa M NOCTRORHMA @
MCTOHHHEH | MocTpOEHHE I TEKCTYPHPOBaHHE CHCTEMA KODpAMHAT | PetepeHcHeA DEF darn
Pafn

Z: Users/guk/Deskiop/ExaTeprHbyvpr_3D[12234 . bxt

o] (Lomens

Puc. 12. OkHo «[MapameTpbl MMNopTa 1 NOCTPOEHNUSI»

2. [epengute Ha 3aknaaky NMoctpoeHune. [nga noctpoeHns 3D-06beKToB No ymosnya-
HMIO yCTaHOBIEH hnaxok BeinonHuTb 3D nocTpoeHune. lHave nponcxoguT UMnopT
2D-006beKkToB.

[ns koppekTHoro noctpoeHus 3D-06bekToB ycTaHoBUTE cneaytolme dpnaxku: Uenonb-
30BaTb 0ObLeKTbl 6e3 Ha3HavyeHusi, Co3paBaTb OOBLEKTbl U3 3aMKHYTbIX JIMHUWA U
BknioyaTb TOYKU B NOCTPOEHMUS.
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0 MapameTpel MMNOPTa K NOCTROEHKA @

METOHHKIH MocTposHHE TEKCTYPHPOEEHHE CHCTEMA KOOPAHHAT PechepeHcHEr DxF dafn
| BEINONHAMTE 30 NOCTpOEHHE
| OB BEAMHATE BRHIKHE BEPLHHE

0.001000

MepekpEIBAHILMECS BEPLIMHE!

| McnonezoEaTE 00BEKTEI BES HAZHAYEHKA
V| CoznaeaTe 0OBEKTEI M3 SAMEHYTER NMHHA
BKNH4aTE TOHKK B NOCTPOEHA

V| ObpabaTelBaTE N0 CAOAM
Moaene peneeda NpH NOCTPOEHKK

@ [MocToAHHAA BRICOTA 0,000 =im
MaTpHua BeICOT e

PezvneTat

V| Epewa |V CTeHsl V] OcHoBaHWe

CeTka

[oc ) [omme

Puc. 13. MNMapameTpbl umnopTa 2D o06bekToB

3. [Ona obbeguHeHna BepLUMH, pacCTOSIHUE MEeXAy KOTOPbIMWM MeHbLue 3agaHHOW
BESIMYMHbI NO YMOST4YaHUIO YCTaHOBMEH (hriaxxok O6beANHATL 6IM3KMe BePLUUHDI.

4. [onumoHanbHOo] Npy nMmnopTe BePLUMH C OANHAKOBbIMU KoopauHatamu (X,Y) ycTa-
HoBuTe hraxok MepekpbiBarowmecs BepLUMHbI 1 BbibepuTe B CNNCKe BapuaHT
MCMOSib30BaHNA KOOpAUHAT.

5. [ns ucnonb3oBaHus B 3D-noctpoeHun obbekToB 6€3 aTpmbyToB MO YMOMYaHUIO
ycTaHoBreHb! ornaxkn Mcnonb3oBaTb 06bLEKThI 6€3 Ha3HayeHus n Co3aaBaTb
00BbEeKTbl U3 3aMKHYTbIX JIMHUN.

6. [onumoHanbHO] Ana ucnonb3oBaHus B 3D-noctpoeHun Tovek 6e3 atpmbyToB
ycTaHoBuTe doriaxok BKnroyaTb TOYKM B NOCTPOEHMUSA.

7. [na o6paboTky BEKTOPHbLIX 06 BLEKTOB OTAENbHO MO KaXX40MYy CIIOK MO YMOMYaHUIo
ycTaHoBneH gnaxok O6pabarbiBaTb NO CNOSIM.

é Insa yckopeHusi npouecca 3D-NocTpoeHust, a Takke Ans KOPPeKTHOW paboTbl CO Criosimm
HacTosATENbHO pekoMeHayeTcs ycTaHaBnMBaTb drakok O6pabaTbiBaTh MO CHOAM.
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8. Bbibepute mopgenb penbeda npu NOCTPOEHUM:

* [onuuoHanbHOo] MocTosiHHaA BbiCOTa — 3a4anTe YPOBEHb BbICOTbI (HMXKHAS
rpaHuua noctpoeHus 3D-o6beKToB);

* [onuuoHanbHO] MaTpuua BbICOT — HaXXMUTE Ha KHOMKY k= 1 Bbibepute dann
MaTpuLbl BbICOT, KOTOPbIA ONPeaensieT HKHIOK rpaHuly noctpoeHuns 3D-o0b-
€KTOB.

@ HaxxMnTe Ha KHOMKY (=% AN TOro YTo6bl OTKPLITL OKHO BbI6GOp cnoes u BuiGpaTh MaT-
pvLy BbICOT M3 CINCKa MaTpULl, 3arpy>KEHHbIX B MPOEKT.

9. [Onsa 3D-nocTpoeHus Kpbll 34aHUK, CTEH, a TakKe OCHOBaHUW 30aHUW B pasgene
Pe3ynbraT no ymonyaHuto yctaHoBneHbl pnaxkm Kpbiwa, CteHbl 1 OcHoOBaHue.
10. [onuunoHanbHo] [Ina npeobpasoBaHmst 06beKTa B CETKY yCTaHOBUTE donaxkok CeTka.

11. [onumnoHanbHO] YTO6bI N3MEHNTL CUCTEMY KOOPAMHAT, yCTaHOBUTE doiaxxok MeHATb
mectamu X n Y Bo Bknagke Cucrema KoopguHar.

@ Ecnu He ycTaHoBneH dnaxok MeHaTb mectamu X u Y, TO UCXOOHbIE AaHHbIE MMMNOPTU-
pYOTCS B NPaBOW cCUCTEME KoopauHaTt. MIHaye — B fieBoW cUCTeMe KOOPAMHAT.

. MapameTpel MMAOpPTa W NOCTROEHKA @
BekTopHEIE CRoM MNocTposHHE TeKCTYPHPOESHHE CHCTEME KOOPAHHAT PedepeHcHEF DXF dafn
MeHATE MECTaMH K H Y
MEpECHMTEIEATE CHCTEMY KODPAMHAET
Mcxo AHaA CHCTEME KOOpAMHAT
BribpaTh ‘t:f
Bblx0AHaA CHCTEMS KOOPAHHAT
BribpaTh ‘t:f
o ][ omee

Puc. 14. 3aknagka «Cucrema koopguHat»
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12. [onunoHanbHo] [Ans onpefeneHuns CTaH4apTHLIX NapaMeTpoB YCTaHOBUTE GaXKokK
MNMepecunTbiBaTb CUCTEMY KOOPAUHAT.

13. [onumoHanbHo] Ons Toro 4tobbl ncnons3osate PedepeHcHbin DXF cann ons
TOYEYHbIX BEKTOPHbIX O6BLEKTOB, NepenamTe Ha COOTBETCTBYHOLLYIO 3aknaaky. Ha-
XMUTE Ha KHOMKY k= n BbiGepute cann ¢ pacwumpeHmem * ., tx3:

. MapareTpel KMOOPTa W NOCTROEHKA @
BeKTOpHBIE CROM MNocTpoeHHE TEKCTYPHPOEAHHE CHCTEME KOOpAHMHAT PedepeHcHE DEF dain
@ [NpHEAzKa No Koay
MpHEAZKA NO HMEHH KOLA
[_ox ][ omen

Puc. 15. MapameTpbl nmnopTa pedepeHcHoro carna

Bbibepute atpmnbyTbl, NpUBSI3aHHbIE K 3anucu Knaccudurkatopa, no3songolme
COOTHECTM TOYEeYHble 06beKTbl 1 3D-00bEeKTLI B pedhepecHoM hanne:

* [onumoHanbHO] MpuBA3Ka MO KoAy — MO3BOMHAET COMOCTaBMATb TOYEYHble
00BbEKTbI C MX onNncaHMem B pedpepeHCHOM doanne no Kkoay obbekTa;

* [onuuoHaneHo] NpuBA3Ka N0 UMeHU Koaa — MNO3BOSMSAET CONOCTABNATb TOYEYHbIE
00BbEKTbI C MX ONncaHMeM B pedpepeHCHOM doanre no MMeHu koga obbekTa.

14. Haxxmnte OK ans 3aBepLieHns umnopra.

e‘ Mocne nmnopTa B Mogyrb LBET TOYEK aHanornm4eH LBETY Crosi B cUCTEME.
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4.2.3. Umnopt n3 ASCII3D, COLLADA, OBJ, GLB, GLTF, B3DM n JSON

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

» [nsa nmnopta 3D-cueHbl 3 gpopmarta ASCII3D Bbibepute ®ann » Umnopt. OTKpbI-
BaeTcst okHo UmnopT. B cnucke Tun cpannos Boibepnte ASCII3D (*.tx3), wenykom
MbILLK BbIbepUTE hain n HaXXMuTE Ha KHOMNKY OTKPbITh;

» [nsawnmnopta 3D-cueHbl n3 popmata COLLADA BbiGepuTte ®@ann > Umnopt. OTKpbI-
BaeTcsa okHo MUmnoprT. B cnvcke Tun dpannos Boibepute COLLADA (*.dae), wenykom
MbILLK BbIbEpUTE han n HaXXMUTE Ha KHONKY OTKPbITh;

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

» [nsawnmnopta 3D-cueHbl 3 gopmarta GLB Beibepute ®@ann > Umnopt. OTKpbiBaeTCA
okHo UmnopTt. B cnucke Tun cpannos BLIGepuTe GLB (*.glb), wenykom mbilwum BbI-
Gepute ann n HaxXMmnTe Ha KHOMKY OTKPbITb;

» [nsa umnopta 3D-cueHbl n3 popmata GLTF Bbibepute ®ann > Umnopt. OTkpbiBa-
eTcsa okHo MmnopT. B cnucke Tun cpannos Bbibepute GLTF (*.gltf), wenykom mbiwm
BblbepuTe hann n HaxxmuTe Ha KHoNkKy OTKPbITb;

» [nsa nmnopta 3D-cueHbl 3 gopmata B3DM Bbibepute ®ann » Umnopt. OTkpbiBa-
etca okHo UmnopTt. B cnucke Tun cannos Boibepnte B3DM (*.b3dm), wenykom
MbILLM BblbepuTe dhann n HaXXMUTE Ha KHOMKY OTKPbITh;

» [nsa nmnopta 3D-cueHbl n3 popmata JSON Buibepute ®ann » UmnopT. OTkpbiBa-
eTtca okHo UmnopTt. B cnucke Tun cphannos BLiGepuTe Multilevel model (*.json),
LLIENYKOM MbILLK BblIGepuTe han u HaXXMUTE Ha KHONKY OTKPbIThb.

@ MyHkT Bce noppepxmBaemMble chopmatbl B cnucke Tun dpannoB no3sonsdeT otobpasntb
B okHe UMnopT dainbl Bcex nogaepxmsaemblx nporpammon 3D-mogenen.

4.2.4. UmnopT n3 3DS

B moayne npegycmoTpeHa BO3MOXHOCTb mmnopTta 3D-cueHbl n3 gopmara 3DS. B
dopmate 3DS copepkaTtcsa AaHHble O CETKe, aTpmbyTbl OOBHEKTOB, AaHHblE 06 aHMMaLumn
TpexmMepHbIX 0O0bEKTOB K Apyroe. Pannbl 3Toro hopmata MMeLOT paclumperme * . 3ds.

[Ons nmnopta 3D-cueHbl n3 popmata 3DS BbINONHUTE cnegyowmne ENCTBUSA:
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1. Bubibepute ®aunn > Umnopt. OTkpbiBaeTca okHo UmnopT. B cnucke Tun c¢pannos
BblibepuTe 3DS (*.3ds), wenykom mbiwn BbibepuTe ann n HaXXMUTE Ha KHOMKY
OTKpbITb. OTKpbIBaeTcs okHO UmnopT 3DS.

-

0 FrnopT 305 @

MapaMeTpel MMNopTa 305
I PY¥Nnbl CrNa%HEaHKA
| MepapxHA 0OEEKTOE

| LeHTp reoMetprm

[ MmnopT ” OTMEHA |

Puc. 16. MapameTpbl nmnopTa 13 gopmata 3DS

2. [onuuoHanbHO] YTo6LI MMNOPTUPOBATL rPaHN OBGBLEKTOB C rpynnamMm CriaXnBaHus,
ycTaHoBuTe criaxok Fpynnbl crnaxuBaHua (nogpobHee o rpynnax crinaxueaHus
cM. pasgen 6.5.6).

3. [Ansa umnopTa cBs3en, yCTaHOBMEHHbIX Mexay o6bekTamu CueHbl N0 YMONYaHuo
yCTaHoBneH gnaxok Mepapxusa o6bEKToB.

4. [ns vmnopTa KoopanHaTt ueHTpa 3D-CueHbl N0 YMONMYaHUIo YCTaHOBIEH (PnaXokK
LleHTp reomeTpum.

5. Haxmute Ha kHonky AMnopT ona 3aBepLueHna nMmnopra.
4.2.5. Umnopt u3 3D-TIN

B cucteme npegycmMoTpeHa BO3MOXHOCTb CO3aHNsA TEKCTYpupoBaHHbIX 3D noBepxHo-
cten TIN (cm. pasgen «CosgaHue TekcTypupoBaHHbIX 3D nosepxHocTen TIN» pykoBoa-
cTBa nonb3osartens «Co3gaHne undpoBon Mogenn penbeday).

BbixogHon copmat TekcTypupoBaHHbix 3D noBepxHocten TIN — *.json. Tannbl
(dbparmeHThl) 3D-TIN (c pacwmpennem *.b3dm) coxpaHsitoTca B OTAENbHOM KaTanore
(c nmeHem BbixogHoro 3D-TIN), B nanke, BbibpaHHOW Anst coxpaHeHust BbixogHoro 3D-
TIN, B pecypcax akTMBHOIo npocunsi.

B mogyne 3D-Mod npeaycmoTtpeHa Bo3aMmoxxHOCTb nmnopta 3D-TIN n3 pecypcoB akTus-
HOro npocuns.

Ons nvnopta 3D-TIN 13 pecypcoB aktMBHOro npoduns Boibepute ®Pann > Umnopt
U3 pecypca Unm HaxmuTe Ha kHonky B# ocHOBHOI NaHenn MHCTPYMEHTOB.

B cnucke Tun dannos Bbibepute ®annbl 3D-Mod, Lwenykom mbiwiv Bbibepute cainn
C pacwmpeHunem *.json n HaXM1MTe Ha KHOMKY OTKPbITb.
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[Ons umnopta pparmeHTta 3D-TIN 13 pecypcoB akTuBHOro npoduns Boibepute ®ann >
MMnopT 13 pecypca unm HaxmuTe Ha kHonky ## ocHOBHOI NaHenn MHCTPYMEHTOB.

B cnucke Tun dannos Bbibepute ®annbl 3D-Mod, Lwenykom mbiwv Bbibepute chann
c pacwmperuem *. b3dm (otgenbHoM katanore ¢ uMeHeM BbixogHoro 3D-TIN) n HaxmuTe
Ha KHONKY OTKPbITb.

4.3. QKCNOPT AaHHbIX
B cucteme npegycmoTpeHa BO3MOXHOCTb 3KCNopTa AaHHbIX B criegyowmne popmarbl:

* DXF — oOMeHHbI dopmaTt ¢ pacwmpeHveM *.dxf, koTopbii ucnonb3yetcss B
AutoCAD;

* ASCII-A — 0OMeHHbIN TEKCTOBLIN doopMaT € paclumpeHmeM * . txt, koTopbii nogaep-
XnBaetca 60MbLINM KONNMYECTBOM NpOrpaMmM pasHoun crneumanmsaumm;

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

* ASCII3D — obmeHHbIN chopmaT C paclumpeHmnem * ., tx3;

* COLLADA — 06MmeHHbIN hopMaT ¢ paclumpeHneM * . dae, KOTopbI nogaepnBaeTcs
BonbLUMM KONMYECTBOM NporpamMmMm pasHoM cneunanunsaumm,

+ 3DS — dopmar ¢ paclumpermem *.3ds, oamH n3 ncnonbayoLlmxcsa 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) Bbibepute ®ann > Akcnopt. OTKpbIBaETCS OKHO AKCNopT. Buibepute
nanky ans pasmelleHnsa davna B panmnoson cucteme. Beegute nmsa danna B none
Uma cdanna. B cnucke Boinagatowem cnmcke Tun dpanna BoibGepuTe Hy>xHOe pacLum-
peHne. Haxmnte Ha KHOMKy CoxpaHuTb 451 3aBepLUEHUS 3KcnopTa.

% Mpwu akcnopTe B popmatbl Cesium (*.obj, *.gltf, *.b3dm n *.json) npeaycmoTpeHa BO3MOX-
HOCTb USBMEHEHNA CUCTEMbI KoopauHaT 0ObEeKTOB.

é Mpw akcnopTe 06bekTa, NpeacTaBnsoLLero U3 cebst NOBepXHOCTb, B hopmar *. json, B cucteme
npeaycmoTpeHa BO3MOXHOCTb JOMONHUTENbHOW HACTPOKM NapaMeTpoB, OTBEYaoLWMX 33 BU-
3yanbHoe oTobpaXkeHWe SKCMOPTMPOBAaHHbLIX AaHHbIX B pasnuyHbIX Nporpammax, npegHasHa-
YeHHbIX AN NpocMoTpa U pedakTupoBaHus 3D-06beKTOB.
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UTtobbl 3KCNOpTMPOBaTh TOMbKO BblAeNeHHble 00beKTbI, Bbibepute ®dann » AKCnopT
BbIOpaHHbIX. B cnncke Tun dhanna Bbibepute Heobxoammbin hopmat. Hactponte
napamMeTpbl N HAXXMUTE Ha KHOMKY COXpaHUTb AN 3aBepLUEHMS IKCnopTa.

4.3.1. Akcnopt AaHHbIX B COLLADA

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

[ns akcnopta gaHHbix B popmaTt COLLADA BbinonHUTE crneayrowme AeNCTBuS:
1. Bbibepute ®ann > dkcnopT. OTKPbIBAETCA OKHO DKCMOPT;
2. BblbepuTe nanky ans pasmelleHus cdarina *.dae B paiinoBon cucteme;

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

GI'IapaMEprlakcnopTa @
C:JUsers/quk/Desktop/ExaTeprnHtypr_30fAN_chasovnya.dae

COEMECTHMOCTE

@ 3D5 Max SketchUp

SKCNOPT TEKCTYR

| KonvposaTs

V| B 0TAENEHBIA KaTanor

COxpEHATE NONHBIF NYTE

@ MNokansHaA cHCTemMa KooOpAMHAT

x 719808.816 [% CAROCHTE
v 1000000,000 |5 |BoccTaHoEHTE

z 243.453 =

[nobansHan cHCTeMa KOOpAMHAT

CHCTEME KOOPAHHAT MOLENH

SKCNOPT B Cesium

JEkapToBa Npasas ([ JeKkapToBa NPaEaA NoKaneHaA CHCTEMA KOOPAHHAT) BribpaTk, @
OPHEHTALMA OCEH: NPSESA TPOMKE, reod, NPHMEAZKS: NOKANEHaA [¥CNOEHAA) CMCTEMS KOOPAHHAT

MepecHMTaTE CHETEMY KOOPAHHAT

JeKxapToEa Npagan (]ekapToEa NPaEaA NOKANEHEA CHETEME KOOPAHHAT) BeIGpaTE, @

OpHEHTAUMA DCEM: NPaBaA TPOFKA, rena, NPMEASKE! NOKANEHAA [YCNOEHAA] CMCTEME KOOPAHHAT

| Ok || OTMEHE |

Puc. 17. MapameTtpsbl akcnopta B popmat COLLADA

4. B pa3aene CoBMecTUMOCTb yCTaHOBUTE OANH U3 Ccrneayrlmnx BapunaHTOB Mpo-
rpaMmm gnd coBMeCtMMOCTU:
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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] JlokanbHas cuctemMa KoopAauHar;

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 wmnopTMpOBaHbl ANd MpocMoTpa B Nporpamme
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.
pa3gen «Cuctembl koopanHaT» PyKOBOACTBA nonb3oBartens «porpam-
ma GeoCalculator7»).

7

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.

7

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.

€ Eaza cucrem koopamHat «MexyHapoaHage

Marck

%

N2  HazeaHue Mprmedanme

[P - SR~ (SR [ S T R e

=
=

11

=
]

AGDEE £ AMG zone 43
AGDAE £ AMG zone 49
AGDAE £ AMG zone 50
AGDRE £ AMG zone 51
AGD6AR £ AMG zone 52
AGD6AE £ AMG zone 53
AGDAE £ AMG zone 54
AGD6AE £ AMG zone 55
AG06AG £ AMG zone 36
AG0AE £ AMG zone 37
AG06AG £ AMG zone 38
AG06R

Australia - 102deq East to 108deq Ea...
Auystraliz - 108deq East to 11ddeq Ea...
Australiz - 114deq East to 120deq Ea...
Australiz - 120deq East to 126deq Ea...
Auystralia - 126deq East to 132deqg Ea...
Auystralia - 132deq East to 138deq Ea...
Auystraliz - 138deq East to 1dddeq Ea...
Auystraliz - 144deq East to 150deq Ea...
Australia - 150deq East to 156deq Ea...
Australia - 156deq East to 162deq Ea...
Australia - 162deq East to 168deq Ea...

Australia; Papua New Guinea EPSG

—

| ok

]| OTHEHS |

Puc. 18. OkHo BbIGOpa cuctemsl koopauHat 13 6asbl

[onumoHanbHo] YTobbl BbIGpaTh reonsa, HaxxmuTe Ha kHonky . Boibepute
OOVH 13 BUOOB UCMOSb30BaHNA reonaa:

m Be3 reouaa;

m EGM 96.
% Taioke cyLLecTByeT BO3MOXHOCTb UCMoNb3oBaHus reonga EGM2008. MHcTpyk-
LMo No yCTaHOBKE CM. B PyKOBOACTBE norb3oaTens «MHCTpyKuus no ycra-

HoBke reonga EGM2008«. Nocne yctaHOBKM reong otobpaxaeTcs B CNNCKe.

B nporpamme PHOTOMOD GeoCalculator npegycmMoTpeHa BO3MOXHOCTb
CO30aHUA NONb30BaTENbLCKUX CUCTEM BbICOT (reOMAO0B), AN UX AaNbHENLLEro

7
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ncnonb3oBaHua B PHOTOMOD (cwm. pa3gen «Co3sgaHve nonb3oBaTernbCKOM
CMCTEMbI BbICOT» B pyKOBOACTBE norb3oBartens «[porpamma GeoCalculator»).

3. Ykaxute cuctemy KoopamHaTt B KOTOpyl Heobxogumo npeobpasoBaTtb
AaHHble. [1Ns 3TOro BbINOMHUTE AEeNCTBUSA ONMCAHHbIE BbILE U HaXMUTE
Ha KHornKy dkcnopTt B Cesium ns Toro 4tobbl 3ag4atb COOTBETCTBYHOLLYIO
BbIXOOHYIO CUCTEMY KOOPAMHAT.

A Ins Bepcun CESIUM 1.38 cuctema KoopamHaT anist SkcrnopTa He COOTBETCTBYET

reoueHTpudeckon. B Hel coBepLueH noBopoT Ha -90 rpagycos Bokpyr ocn X. B

Bepcun CESIUM 1.70 cucteMa KoopaMHaT COOTBETCTBYET KiacCUYeCcKon reo-
ueHTpuyeckon CK ¢ annuncomnaom n opmneHtupoBkon WGS84.

7. HaxmuTte Ha KHOMKy DKCNOPT A5 3aBEpLUEHMS SKCnopTa.

4.3.2. kcnopT AaHHbIX B 3DS

B cucteme npeaycmoTpeHa BO3MOXHOCTb 3KCnopTa AaHHbIX B oopmat 3DS. B hbopmate
3DS copepxartcsa gaHHble O ceTke, aTpubyThbl O6BLEKTOB, AaHHbIE 00 aHMMaUUKN TPEX-
MepHbIX 00beKkToB 1 Apyroe. Painbl 3Toro opmarta UMerT paclumpenune * . 3ds.

é CDopmaT 3DS unmeet onpeaerieHHble orpaHn4YeHna n He noggep>XmBaet Moaesn, Kornn4ecTteo

BEPLLMH KOTOPbIX NpeBbIaeT 65 535.

[ns akcnopTa gaHHbIX B oopmaT 3DS BbINONHUTE crnefyowme enCTBUS:

1. Bbibepute ®ann » dkcnopT. OTKPbIBAETCA OKHO DKCMOPT.

2. BbibepuTe nanky ans pasmelleHus anna B pannoson cucteme.

3. Haxmute Ha kHonky CoxpaHuTb. OTKpbiBaeTca okHO dkcnopT 3DS.

-

ﬁ Skcnopt 303

MapaMeTpel a3kcnopTta 305

| CoxpaHATE LEHTP MrecMeTaHH

V| CoxpaHATE LEHTR 0O BEKTOE

| CoxpaHATE HepapxHi oD bEK TOE

| CoxpaHATE MaTEpHAank

-

=

SKCNopT ” OTHMEHA

Puc. 19. MapameTpbl 3kcnopta B hopmat 3DS
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4. [na coxpaHeHus B pann popmarta 3DS koopanHat ueHTpa 3D-cueHbl, koopanHat
ueHTpoB 3D-06beKTOB, CBA3EN Mexay 06beKkTaMm, TEKCTYP OOBEKTOB MO YMOTYaHUIO
yCTaHoBneHbl hrnaxkn CoXxpaHATb LEeHTP reomeTpumn, CoXpaHATb LIeHTP 00b-
eKkToB, CoxpaHATb nepapxmio o6LekToB, CoxpaHATb MaTepuanbl.

5. HaxmuTte Ha KHOMKy DKCNOPT 45 3aBEpLUEHNS SKCnopTa.
4.3.3. Akcnopt noBepxHocTten B JSON

JKCnopT AaHHbIX B hopMaT *. jS0n oCyLLEeCTBRSAETCA CTaHAapPTHbIM CNOCO60OM, Takum
xe obpasoMm, kak u B popmatbl *.dxf, *.1x3, *.shp, *.obj, *.gltf n *.b3dm. Mpn akc-
nopte B popmatbl Cesium (*.obj, *.gltf, *.b3dm n *.json) Tak xxe npegycmoTpeHa
BO3MOXXHOCTb M3MEHEHMS CUCTEMbI KOOPAUHAT OGBHEKTOB.

OpHako, npu akcnopTe obbekTa, NpeacTasnstowero n3 cebs NoBepxXHOCTb, B opmat
*.json, B cucteme npegycMoTpeHa BO3MOXHOCTb LOMNOMHUTENBHOW HACTPOKKN napa-
METpPOB, OTBEYalOLMX 3a BMU3yanbHOE OTOOpa)keHMe 3KCMOPTMPOBAHHBLIX AAHHbLIX B
pasnnyHom 1O, npeagHasHa4eHHOM Ansa NnpocmoTpa v pegakTnposaHmsa 3D-06beKToB.

Insi akcnopta obbekTa, npeacTaBnsioLlero u3 cebst NoBepxHoCTb, B doopmat *.json
BbIMNONHUTE CrneayoLlee:

1. BbINoONHUTE O04HO U3 ABYX OMUCAHHbIX HUXE OENCTBUN:

* [onumoHanbHo] B cnyyae ecnu B 3D-CugeHe OTKPbIT O4MH OObEKT, NpeacTaBnsio-
Lnin n3 cebst NOBepXHOCTb, Bbibepnte dann » AKCNOPT;

* [onumoHanbHo] B cny4vae ecnu B 3D-CLeHe OTKPbITO HECKOSbKO 06 BLEKTOB, Bblae-
nute obbekT, NpeacTaBnslWMN M3 cebss NoOBepXHOCTb M Bbibepute dawnn >
OKCNOPT BblIOPaHHbIX.

2. OrtkpbiBaeTcH okHO dkenopT. Boibepute Tun cpannna — Multilevel model (*.json),
BBeAMTE HasBaHWe hanna akcrnopTa v BblibepuTe nanky Ans pasMmelleHuns danna
B (bannoBon cucTeme;

3. Haxmute Ha kHonky CoxpaHuTb. OTKpbiBaeTcs okHO MapamMeTpbl akcnoprTa:
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I "

0 MapameTpel 3KkCNOpTA @

C: fsersfgukf/Desktop/ExaTepuntypr _30JRelief _Ekaterinburg2013/6.js0n

MEHEpAaUHA H0pAHIPOE

Bes Oopatopoe iobka @ Boparop

MEHEpALMA HOpManER

Bez Hopmaned Flat @ Smooth

| ¥ MyUWEHHAA TRMAHMY NALMA
| CoxpaHATe TercTypy

-

Pasmep Tafna 128 =

@ TNokaneHaa CMCTEMAE KOOPAHHAT

® 0,000 = CApocHTE

v 0,000 % |BOCCTAHOEMTE

|

-

z 0.000 -

InobaneHas cHoTeMa KOOpAHHAT

CHCTEMA KOOPAHHAT MOAEIH

IKCNOPT B Cesium

fekapToea Npasad (fJekapToEa NpaBad NoKaNEHad CHCTEMS KOORAHHAT) BribpaTk, @
CPHMEHTEUMA OCEH! NPAEaA TPOFKE, Mrend. NPHEAZKa: NOKANEHAA (YCNOEHAA) CHCTEMA KOODAMHAT

MEPECYMTATE CHETEMY KOOPAHHAT

fekapToEa npagad (flekapToBa NpaBan NoKaneHan CHCTEME KODRAMHAT) BrIGpaTE, @

OPHEHTAELMA DCEM! NPAESA TPOFKAE, 04, MPMEAZKA: NOKANEHaA [YONOEHAA) CHOTEMA KOORAHHAT

| Ok || OTmMEHA |

Puc. 20. MapameTpbl 3kcnopTta nosepHocTn B oopmat JSON

4. OObekKT, coxpaHeHHbI B doopmaTe *. json, npeactaBnsieT n3 cedbs mogens, pasbu-
TYI0 Ha Talnbl U, B4OHaBOK, MMEIOLLLYIO HECKOIbKO YPOBHEN AeTanu3auunn. [laHHble,
nmetroLmne NnogobHyo CTPYKTYpY, 3a4acTyto UMEKT onpeaeneHHble 0CO6eHHOCTH
OTODpaXKeHWs1, 3aMETHbIE MPU UX NPOCMOTPE B CNELManM3mpoBaHHOM NPOrpaMmMHOM
obecnevyeHnmn, npegHasHadyeHHoOM Ans paboTbl ¢ 3D-mogensamw.

Hanpumep, He UcknioYeHo BO3HMKHOBEHWE CUTyauuu, Koraa, npu MmaclTabuposa-
HUKM, B pamkax 3D-cueHbl MoryT OblTb OTOGpaXKeHbl Talnbl C pa3HbIMU YPOBHSIMM
Aetanusaumn. B nogo6HbIx criydasx, rpaHuLbl Mexay TakuMuy TanaMmm MoryT 6biTb
[AOCTaTOYHO XOPOLLO 3aMeTHbI U BNMATb Ha obLLiee kKa4eCcTBO BMU3yaribHOro otobpa-
XEHUst Moaenu.

CnenyeTt OTMETUTL, YTO Ka4eCTBO OTOOpaKeHMs1 AaHHbIX 3aBUCUT OT MHOXECTBA
(haKToOpOB, Kak OT OCOBEHHOCTEN IKCMOPTUPOBAHHON Mogenun (M napameTpoB ee
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3KCMopTa) TaK 1 OT UCNOMb3yEMOro A1 e MPOCMOTPa NPOrpamMmmMHOro obecnevyeHms
(a Takke Tekywmx HacTpoek gaHHoro [10).

[ns onTMMM3aummn kKa4ecTBa BU3yanbHOro oTobpaxeH1st MHOroypoBHEBOW MoAenu
NOBEPXHOCTM, pa3buTon Ha Talnbl, 3a4acTyto UCNOMb3yeTcs T.H. reHepauusa 6op-
AIOPOB — T. €. NOCTpoeHMe obnacTen Ha rpaHuLax Tannos, 06ecnevymBaroLLmMX NxX
KOppPEeKTHOe oTobpaxkeHne Npu BU3yanusaunm BCce MOaENM.

B cucteme npegycmoTpeHbl crniegyowmne BO3MOXHOCTM NOCTPOEHUS TaIOB:
* [onunoHanbHO] NOCTPOEeHUsA Tannos 6e3 6opAPOB.;

* [onuuoHanbHO] NOCTPOEHMS TanmoB, UMEKLLMX boparp — T. €. aKTUYeCcKn
HECKOMbKO BbICTYNaLWMX 3a NpUCyLLne UM rpaHuLbl, obecneynsas TeMm cambiM
HebomnbLUOEe NepekpbITUe C COCEeAHUMU Tannamu (aHarorMyHoO NepekpbITUD
CHVMMKOB B MapLUpyTe a3podoTOCHLEMKN);

Puc. 21. Tann 6e3 6opatopa (cnesa) n Tann ¢ 6oparpom (cnpasa)

* [onumoHanbHO] NOCTpoeHMs TannoB ¢ Gopatopom Tuna wbka — «boparop»
CTpPOUTCSA MO rpaHnuam Tanna, B Buae BepTUKanbHOW «CTEHbI», HanpaBrieHHOW
BHU3.

41



PHOTOMOD 8.1 TpexmepHoe mogenupoBaHue (Linux)

e
SIS
=

AN
T
S=

Puc. 22. 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 MOAEeNu, 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. 23. 3D-mogenb, pa3buTtas Ha Taunbl, C rpaHuLen Tanna, NPoOXoAsiLLEl No y4acTKy C CUMNBbHO
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 «eCcTeCTBEHHY» 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 ANA MNpoCcMOTpa 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.
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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.

7

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

CUCTEeMbl KOOpauHat B nosne Mowuck.

c' Basa cucTem koopauHat «MexgyHapogHads @
Mamck: lil
N2  HaseaHue Mpumedanme -
1 AGDAG £ AMG zone 48 Awustralia - 102deq East to 108deq Ea...
2 AGDAG £ AMG zone 49 Awystralia - 108deg East to 114deq Ea...
3 AGDAG £ AMG zone 50 Awustralia - 114deg East to 120deq Ea...
4 AGDAG £ AMG zone 51 Awustralia - 120deg East to 126deq Ea...
3 AGDAA £ AMG zone 52 Australia - 126deg East to 132deq Ea...
f AGDAG £ AMG zone 53 Awustralia - 132deg East to 138deq Ea..
7 AGDAA £ AMG zone 54 Auystralia - 138deg East to 144deq Ea..
3 AGDAG £ AMG zone 55 Awustralia - 144deg East to 150deq Ea...
9 AGDGRG £ AMG zone 56 Aystralia - 150deg East to 156deq Ea..
10 AGDEE f ARG zone 57 Australia - 156deq East to 162deq Ea..,
11 AGDEE f ARG zone 58 Australia - 162deq East to 168deq Ea..,

12 AGDAG Aystralia; Papua MNew Guinea EPSG b

[ [8]4 ]| OTHMEHS |

Puc. 24. OkHo BbIbOpa cucTeMbl koopauHaT u3 6asbl

[onumoHanbHo] YTobbl BeIGpaTh reona, HaxxmuTe Ha kHonky . Boibepute
OOVH 13 BUOOB UCMOSb30BaHNA reonaa:

m Be3 reouaa;

m EGM 96.
§ Taioke cyLLecTByeT BO3MOXHOCTb UCMonb3oBaHus reonga EGM2008. MHcTpyk-
LMI0 MO YCTaHOBKE CM. B PyKOBOACTBE Nomnb3oBaTtens «VHCTpyKuus no ycrta-

HoBke reounaa EGM2008«. MNocne ycTaHOBKM reong oTobpakaeTcsi B Crncke.

B nporpamme PHOTOMOD GeoCalculator npegycMoTpeHa BO3MOXHOCTb
CO371aHNS NONb30BaTENbCKNX CUCTEM BbICOT (reOuaoB), ANS UX AanbHENLEero
ncnones3osaHusa B8 PHOTOMOD (cm. pasgen «CosgaHue nonb3oBaTerbCKom
CMCTEeMbI BbICOT» B pyKoBOACTBe nonb3osatens «[1porpamma GeoCalculatory).

7

3. Ykaxute cuctemy KoopauHaT B KOTOpYK Heobxoammo npeobpasoBaTb
AaHHble. 1N 9Toro BbINOMHUTE OENCTBUS OMUCAHHbIE BbILLE NN HAXXMUTE
Ha KHoMnKy dkcnopT B Cesium a51s1 Toro 4tobbl 3a4aTh COOTBETCTBYHOLLYHO
BbIXOAHY CUCTEMY KOOPAUHAT.
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A\

Ins Bepcun CESIUM 1.38 cuctema KoopamHaT afist SkcrnopTa He COOTBETCTBYET
reoueHTpudeckon. B Hen coBepLueH noBopoT Ha -90 rpagycos Bokpyr ocn X. B
Bepcun CESIUM 1.70 cucteMa KOOpAMHAT COOTBETCTBYET KiacCUYeCKoW reo-
ueHTpuyeckon CK ¢ annunconaom n opmneHtupoBkon WGS84.

9. HaxmuTte Ha kHonky OK onsa 3aBepLueHunst akcnopTa.

4.3.4. NakeTHbIN 3KCNOPT

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

[ns aToro BbINONHUTE crnegytoLlee:

1. Bbibepute ®ann > MNaketHasa koHBepTaumsa 3D-mopenen. OTKpbIBAETCA OKHO
MakeTHbIN akcnopT 3D-mopenu:

ﬁ MakeTHBIA 3kcnopT 30-Mogenm @
Pecypcel
TN pecypcos MaAN0Ean CHCTEMS hi |
MIETOYHHE ASHHEL Mafinel @ MNanka
McxoaHEIE AaHHEIE
|Mu|ti|eve| model™* . json) - |
Bblx0AHEIE AaHHEIE
| oB3¢*, obi) -]

[ QK ] |PaCI'I|:IE,.'J.EJ1IBHHaF| 06paﬁnTKa...| | QOTHMEHE |

Puc. 25. OkHo «[NakeTHbIn akcnopTt 3D-moaenm»

2. Bb|6ep|/|Te Tun pecypcoB, npegHa3dHa4eHHbIX OJ14 MakKeTHOro aKkcnopTa:

+ (dannoBasi cUCTeMa;

» Cuctema pecypcoB PHOTOMOD.

3. Bblbepute UCTOUYHUK AaHHbIX:

* daunnsl;
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* [lanka.

HaxmuTe Ha KHOMKY _... | ANS Toro ykasaTb MCXOAHbIE AaHHbIe (*.json, *.0bj) B
hannoBon cucteme unm cucteme pecypcos PHOTOMOD;

HaxmuTe Ha KHoMKy _.. | Ans Toro ykasaTb pacnonoxeHue rae 6yayT COXpaHeHb
BbIXOoAHble AaHHble (B popmaTe *.0bj) B chaiinoBon cucteme unu cucteme pe-
cypcoB PHOTOMOD,;

Haxmunte OK.

YT06bI BbINOMHUTL NAKETHbIV 3KCMOPT C UCMONb3oBaHWeM pacnpeaerneHHon obpa-
60TKM, BbINOMHUTE crieaytowmne AencTBuUS:

1) HacTtponTte n 3anyctute cepBep/KNUEHT pacnpeperneHHon obpaboTku (cm.
pasgen «PacrnipedeneHHasi obpabomka» pykoBoacTea nonb3oatens «O6Lwme
CBefleHNs O CUCTEMEY);

2) HaxmwuTte Ha kHonKy PacnpepneneHHas o6paboTka.

4.4. U3meHeHUue cuctemMbl KOOpAMHAT OOBLEKTOB

ﬂ,J'IFI nepecyeTa BCexX BepLUNH TeKyLlero criosa n3 OAHOW CUCTEMBbI KoopauHat B Apyryro
BbIMOJTHUTE cneaywune OEenCTBUS:

1.

B okHe umnopTa BeKTOpHbIX 06bEKTOB ycTaHOBUTE donaxok MNepecunTbiBaTh CU-
CTeMy KOOpAMHaT.

Haxmute Ha KHOIKY Bbl6paTb..., 4YTOObI 3aaTb UCXOOHYO CUCTEMY KOOpAMHAT.
Cuctema KoopauHaTt 3agaetcd o gHUM U3 crieqyrLmnx cnocobos:

* U3 Bl — 3 mexayHapoaHOM M POCCUNCKON Ga3 JaHHbIX CUCTEM KoopauHaT
(cm. «Basbl 4aHHbBIX cMCTEM KOOpAMHAT» B pyKOBOACTBE nonb3oBatens «Cos3aa-
HWe NpoeKTa);

§ MyHkTEI MeHo U3 B — UTM, FCK-2011, CK-42 n CK-95 npeaHasHayeHb! ans 6eicTporo
OOCTyna K COOTBETCTBYHOLUMM CUCTEMAM KOOPAMHAT, MUHYsI oBLLMe CMMCKN MeXayHa-
pPOAHOM 1 poccuickon 6a3 gaHHbIX.

§ MyHkT meHto MCK k WG S84 no3BonsieT oTKpbITb CNIMCOK Ansi BbiOopa U3 MECTHBLIX CUCTEM
KoopauHaT NpUMEHsIEMbIX Ha TeppuTopumn Poccuinckon depepauuu.

* U3 c¢phanna — nosBonsieT BbIOpaTh cucTeMy koopauHat ua dannos *.x-ref-
system, pa3ameLLeHHbIX BHE peCypCoB Npoduns;
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* U3 pecypca— u3 daiinos *.x-ref-system, pasmeLLeHHbIX B pecypcax akTUBHOIO
npoduns, Hanpumep, Ans Bblbopa CMCTEMbl KOOPAUHAT M3 APYroro NpoekTa ak-
TUBHOIO npodouns;

* U3 GeoCalculator — n3 6a3bl gaHHbIX Nnporpammbl GeoCalculator (cm. pasgen

«Cuctembl

KoopauHaT»

GeoCalculator7»).

7

pYKOBOACTBA

nornb3oBaTtens

«lMporpamma

Mporpamma GeoCalculator no3BonsieT peAakTUPOBaTh CYLLECTBYIOLLIME CUCTEMbI KOOP-
AVHaT, co3gaeaTb HoBble CK, a Tak e MMMopTMpOBaTb U 3KCMOPTUPOBaTb CUCTEMbI

KoopamHaT (CM. pyKoBOACTBO nonb3oBartens «lporpamma GeoCalculatory).

7

Takxke npegycmMmoTpeHa BO3MOXHOCTb Bbl60pa CUCTEMbI KOOpAMHAT N3 CNCKa nocneaHnx
MCcnonb30BaHHbIX CUCTEM KOOpAUHAT.

Mpwn BbIGOPE CUCTEMBI KOOPAMHAT 13 6a3 AaHHbIX OTKpbIBaeTca okHO Basa cucrem
KOOpAUHAT CO CMMCKOM CUCTEM KoopauHarT. [Ans 6bICTporo noncka cMcTeMbl KOOp-
OVHAaT B CNUCKe BBEAMUTE YaCTUYHO UK NOSTHOCTLIO Ha3BaHME CUCTEMbI KOOpaMHAT
B none MNMowuck.

-

Makck:

i =J==TE N = VR W, [ SN W S R e
= [=]

ol
[Ny

HazgaHme

AGDe6 £ AMG zone 48
AGDAA £ AkG zone 49
AG0a6 f AkG zone S0
AGDan f AMG zone 51
AiGDeA £ AMG zone 52
AG0a6 f AkG zone 53
AG0a0 f AMG zone 54
AGDe6 £ AkG zone 55
AGDAG / AMG zone 56
AG0a0 f AhG zone 5T
AiGDon £ AkG zone 58
AGDAGR

ﬂ- Baza cHcTem koopauHaT «MexgyHapogHans

MpumedaHue

Bustralia - 102deq East to 108deg Ea..
Australia - 108deq East to 114deg Ea..
Sustralia - 114deg East to 120deg Ea..
Bustralia - 120deg East to 126deg Ea..
Bustralia - 126deq East to 132deg Ea..
Sustralia - 132deg East to 138deg Ea..
Bustralia - 138deqg East to 144deg Ea..
Bustralia - 144deq East to 150deqg Ea..
Australia - 150deq East to 156deg Ea..,
Bustralia - 156deg East to 162deg Ea..
Bustralia - 162deg East to 168deg Ea..

Australia; Papua Mewr Guinea EPSG

-

(=)
[X]

o

Ik

] | CTHEHA

Puc. 26. OkHo BbiGOpa cuctembl koopauHaT 13 6asbl

[onuunonanbHo] YTobbl BbIGpaTh reona, HaxmuTe Ha kHonky @. Buibepute oavH
N3 BUOOB MCMONb30BaHUA reonaa:
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* bes reompa;
+ EGM 96.

@ Tarke CyLecTBYeT BO3MOXHOCTb MCMoNnb3oBaHus reovaga EGM2008. NHcTpykuuio no
YyCTaHOBKE CM. B PYyKOBOACTBE Monb3oBaTens «WHCTpyKUusA no ycTaHOBKE reompa
EGM2008«. Nocne ycTtaHOBKK reomp oTobpaXkaeTcs B CNMCKe.

@ B nporpamme PHOTOMOD GeoCalculator npegycMoTpeHa BO3MOXHOCTb CO3[aHust
Nonb30BaTeNbCKMX CUCTEM BbICOT (reongoB), Ans UX AaNbHENLIEro UCMonb30BaHUS B
PHOTOMOD (cm. pasgen «CosgaHune nonb3oBaTenbCKom CUCTEMbI BbICOT» B PYKOBOS-

cTBe nonb3oBatens «lMporpamma GeoCalculatory).

3. BbIXOD,HaFI cucrtemMa KoopaguHat 3agaeTcd aHaJ10rmM4yHbiM o6pa30M.
4.5. 3arpy3ka crnosi ¢ 6MbnmMoTe4YHbIMU OO BLEKTaMM

B cucrteme npegycmoTpeHa BO3MOXHOCTb 3arpy3ku Criosi CO CTaHgapTHbIMKU 6ubnuvo-
TE€YHbIMN OOBbEKTaAMM.

5 [aHHbIA MHCTPYMEHT NO3BOMSIET CO3aTb CIoW U3 CTaHAapTHLIX 06bEKTOB 00HO20 TUNa. B cu-
CTEMe TakkKe MpedycMOTPeH (byHKLUMOHAan 3arpysku crnosi ¢ obbektamm M3 pedepeHCHOro
(harina, NO3BOMAOLLMNIA MMNOPTUPOBATL CTaHAAPTHbIE 06BHEKTLI Cpasy HECKOMBbKMX TUMOB (CM.

pa3gen 4.6).

[ns aToro BLINONHUTE crnegyoLlee:

1. Bbibepute Cnou > Co3paTtb cnom ToueuHbix o6bekToB. OTKpbiBaeTcs OkHO Ho-
BbIA CIIOM OMGNMOTEYHbIX OO BHLEKTOB:

£l

0 Hoeeif cnof AMBAMOTEYHER 0O BEKTOR

MmAa cnoa MNew Layer

daiin Touer |

¥ [

EWbn, obtekT

[ [0].4 ]| OTHEHE |

Puc. 27. OkHo «HoBbI crion 6ubnnoTedHbiXx 0ObEKTOB»

2. Beeounte Umsa cnos;

3. [ns Toro 4Tobbl 3a4aTh pacnonoXxeHne 06bEKTOB, HAXXMUTE Ha KHOMKY = 1 Bblbe-
puTe 3apaHee NoaroToBMEHHbIV dpann ToYeK, cogepXalumin JaHHbIe O KoopauHaTax
obbekToB, B hopmarte ASCII-A;

é ASCII-A — 06MeHHBI TEKCTOBbLIV hopMaT C paclumpeHuem * . txt, koTopbin nogaepxmea-
erca 60nbLIMM KONMYECTBOM NPOrpaMM pasHomM cneunanmaauum.
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4. [nga Toro 4Tobbl 3a4aTh TN OOBLEKTOB, HAXKMUTE Ha KHOMKY = 1 BbIGepuTe dann,
cogepxawmm o0uH 6nbnuoteyHbIn o6beKT, B hopmaTte ASCII3D;

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

C dann gomkeH cogepxaTtb oguH 3D-00bekKT.

5. Haxmute OK.

[nsi Toro 4To6bI NPOBEPUTHL KOPPEKTHOCTb 3arpy3kn Crosi TOYEYHbIX O6LEKTOB BbIMNOS-
HWUTe cnegyoLlee:

1. Haxmute Ha kHOMKy EX OCHOBHOWM NaHenu naHenu MHCTpymMeHToB. OTKpbIBAETCS
OKHO BbIOpaTb 06HLEKTbI;

2. BblgenuTte B OTKPbIBLUEMCS OKHE 3arpy)KeHHble 0ObeKTbl U HaXMUTE Ha KHOMKY
Bbi6paTh;

3. HaxmunTe Ha kHonKy (O] OCHOBHOW NaHenn MHCTPYMEHTOB.
4.5.1. ®ann To4ek

B cucreme PHOTOMOD npegycMmoTpeHa BO3MOXXHOCTb 9KCMOPTa BEKTOPHbIX OObEKTOB
B dpopmat ASCII-A (cm. paspen «3kcnopt B ASCII-A» pykoBoacTBa nonb3oBartens
«Bektopuzaumar). B dopmate ASCII-A cogepxuTtca mHdopmauma o KoopauHatax
BEPLUNH BEKTOPHbIX OOBEKTOB, a Takke MHopMaums O Tune obbekTa, Homepe cnos,
MMEHW 1 3HAYEHMM aTPMOYTOB.

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

Mpumep danna popmarta ASCII-A, cogepkallero TodeyHble 00BHEKTbI:
P "None" 0 6 4

0BJECT NAME=

0BJECT COLOR=65535

0BJECT SYMBOL=

OBJECT SIZE=1

545566.505,473671.817,77.850
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[MepBasi cTpoka onucaHnsa o6beKkTa MMEET CrEeAYHOLLYIO CTPYKTYPY:
Tun, kop, cnon, N1, N2, rgoe:
* Tun — cmumBon, onpegenarLwmn TMn obbekTa:
o L — nonununHuu;
o P — TOYKM;
o C — nonuroHs.i.
* Koo — koa obbekTa;
+ Cnon — Homep cnos;
* N1 — obuee 4ynMcno CTpok, KOTopble 3aHNMAaET OnNUcaHne aHHOro oobekTa B danne;

* N2 — KOnM4ecTBO CTPOK, KOTOPbIE 3aHMMaET onucaHne aTpmbyToB 4aHHOro obbekTa
B bavne.

[anee cnegyloT CTPOKM onucaHMeM aTtpubyToB, KOTOPbIE MMEIT CrieayoLwmi Bua;
NMa=3HaueHune

3artem cnegyoT CTPOKM C KoopaMHaTamun BepLUnH obbekTa. NocnegoBaTenbHOCTb 3a-
nncen pasgeneHa cMMBOOM *,

4.6. 3arpy3ka cnosi c o6bekramu us pecpepeHcHoro cpamna

B cucteme npegycmMoTpeHa BO3MOXHOCTb 3arpy3kn cnosi ¢ obbektamun u3 pedepeHc-
Horo cpamna. [JaHHbI MHCTPYMEHT NO3BONAET OAHOBPEMEHHO MMMOPTUPOBATL CTaH-
AapTHble 3D-06bekThbl cpasy HECKONbKUX TUMOB.

% B cucteme npegycMoTpeH ynpoLLeHHbIV PyHKLMOHanN, NO3BOMSOLWNA co3aaTth crov n3 6ubnuo-
TeYHbIX 0ObEKTOB OQHOro TMna (cMm. pasaen 4.5).

[ns BbINONHEHWA gaHHOW onepauun TpebyeTca 3apaHee NogrotoBUTh ABa dpanna:
« @ann Touek, cogepkalimin JaHHble 0 koopauHatax obbekToB, B hopmarte ASCII-A;

§ ASCII-A — 06MeHHbIN TEKCTOBbIN hopmart ¢ paclumpeHmem * ., txt, kotopbli nogaepxmBaeTcs
BoMbLUNM KOMMYECTBOM MPOrpaMM pasHoun cneuuanmsaumm.

* PedepeHcHbIn dann, no3sonsowmn 3agaTb TUMbl UMNOPTUPYEMbBIX OOBLEKTOB, B
dopmarte ASCII3D. JaHHbin dhain MOXET cogepxaTb bonee ogHoro obbekTa.
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@ ASCII3D — 06meHHbIN hopmat ¢ paclumpeHmem * . tx3.

[ns Toro 4To6LI BO BpEMS MMMOpTa AaHHbIX U3 (hanna Touek 3arpy3nTb BMECTO TOYeY-
HbIX BEKTOPHbLIX 06bekToB 3D-06beKTbl U3 pedepeHCcHOro danna, UCnonb3yenTe nH-
CTpyMeHTbl 3aknagku PedepeHcHbin DXF dann okHa MapameTpbl umnopTta u no-
CTpOeHus.

4.6.1. NMoaroroBka ¢panna Touek

dann Touek, cogepxalimn gaHHble 0 KoopaMHaTtax 06bekToB, UCNOMb3yeMbIN 4NA 3a-
rpy3kn 06BHEKTOB M3 pedhepeHCcHoro harna, 4omKeH (MOMUMO CTaH4apTHbIX TpeboBaHUI
K bannam cpopmata ASCII-A) cooTBeTcTBOBaTL CreayoLmMM napameTpam:

« CopepxaTb ToUYeYHble BEKTOPHbIE OObEKThI, CO3aHHbIe B BEKTOPHOM Croe C Knac-
cudpukaTopom (cMm. pasgen «Knaccudukatop» pykoBoACTBa nonb3osatens «Bekto-
pr3auuns»). TouyeyHble 06BbEKTbI AOMKHbLI UMETH CrieaytoLiue atpubyThbi:

o aTpubyThl, NPUBA3aHHbIE K 3anucu Knaccudukatopa (cM. pasgen «ATpubyThbl
BEKTOPHbIX 0GBbEKTOB» PYKOBOACTBA Nonb3oBaTtens «Bekropusauus»):

m [onunoHanbHo] Koa — no3BonsieT conocTaBnsaATb TOMEYHbIE OOBLEKTLI C UX OMNK-
caHnem B pedepeHCcHoM hanne no kogy obbekTa;

m [onunoHansHo] UMsa koga — No3BoNseT ConocTaBnATb ToYeUYHble 0OBbEKThI C
NX onMcaHuem B pedepeHCHOM dhaiine no MMeHn koaa obbekTa.

O [OONONHUTENbHbIA aTpMbyT ¢ MMeHem type u 3HadeHmem library (cm. pasgen
«Mcnonb3oBaHue aTpubyToB Npu noctpoeHnn 3D-06LEKTOB» PyKOBOACTBA MOSIb-
3oBartens «BekTopusauusay).

[ns Toro 4To6bl NOArOTOBUTL KOPPEKTHLIN hainn TOYEK, BbINOMHUTE criegytoLlee:
1. 3anyctute nporpammy 3D-Mod,

2. NmnopTtupynte pedepeHcHbIn dann ¢ pacumpeHnem * . tx3;

3. Bblbepute HyxHbIn 3D-061HEKT;

4. Ckonupynte Uma obbekta n3 cooTBeTCcTBylOLLEro nongd, B pasgene OCHOBHbIe
CBOMCTBA;

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

6. Co3ganTe BEKTOPHbLIN CNoK ¢ knaccudukatopom (cm. pasgen «CosgaHue BeKTop-
HOro Crosi» PyKoBOACTBa nonb3oBartens «Bekropusaums»);
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10.

1.

Y6enutecb uto okHO KnaccudmkaTop oTkpbiTo (CM. pasgen «KnaccudoukaTtop»
pyKoBOACTBa nonb3oBartens «Bekropusaums»);

[ns Toro, 4yTo6bLI co3gaTb aTpubyThl, NPMBA3aHHbLIE K 3anucK Knaccudukartopa,
MO3BONSAOLLME COOTHECTM TOYEYHble 0O6beKThl B (hanne Toyek n 3D-00bekTbl B
pedepecHom darine, cosganTe HOBbIN kof knaccudukaTopa (cm. pasgen «Cosaa-
HMe KnaccudukaTopa» pyKkoBOACTBa Nonb3oBaTens «BekTopusaums»).

[lna aToro BbINONHUTE creayroLwmne 4eNCTBUA:

« Haxmute Ha kHonky [ B okHe KnaccudmkaTop, 4To6bl BKIHOUUTL PEXUM pe-
AaKTUpOBaHUA KnaccudgukaTopa;

« Haxmute Ha kHonky [=§ ocHoBHOI naHenu nHcTpymeHToB okHa Knaccudmkatop,
4yTObbI CO3aaTh HOBbLIN KO B kKnaccudumkatope. OTKpbiBaeTcs okHO [lobaBneHune
KoAa;

+ 3apgante Kog — Umsa obbekTa na pedepeHcHoro anna (CM NyHKT 4 BbILE);

+ 3agante Uma koga — Uma obbekTa n3 pedpepeHcHoro danna (CM NyHKT 4 Bbl-
Le);

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

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

Ob6ecneyste HanuuMe y CO34aBaEMbIX TOYEYHbIX OOBLEKTOB AOMNONMHUTENBHOrO
aTpubyTta c nmeHem type mn 3HadyeHnem library (cm. paspen «Mcnonb3oBaHue
aTpubyToB npu noctpoeHun 3D-06bEKTOB» PyKOBOACTBA Nonb3oBaTens «Bektopu-
3auns»).

[lna aToro BbINOMHUTE creayloLwmne 4eNCTBUA:

» Otkpovite naHenb nHcTpymeHtoB 3D-Mod (OkHa > MaHenu MHCTPYMEHTOB >
3D-Mod);

* HaxmuTe Ha kHonKy % naHenu nHctpymeHToB 3D-Mod s Toro 4toObl BKIHOUNTD
pexum BBoAa 3Ha4YeHun gnga atpmbyTa type;

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

B okHe KnaccudumkaTop, B 3aknagke Kogbl, BbiaenuTe HyXHbIM Ko Knaccuduka-
TOopa (CM. NyHKTbI 8 1 9);
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12. Co3ganTe oguH UM HECKOSBbKO TOYEYHbIX BEKTOPHbBIX OOBEKTOB;
@ [ins Toro 4To6bI NPOBEPUTL 3HAYEHUS aTPUOYTOB, NPUBSI3AaHHbIX K KOAaM knaccugukatTopa
(a Takke AOMONMHUTENBLHbBIX aTPUDYTOB) BbIAENNTE BEKTOPHbLIM OOBLEKT U BblibepnTe OKHa >

ATpuOYThI 06LEKTOB MMM HaXMUTE Ha kHOMKy fi] JONoNHUTENBLHON NaHeNy MHCTPYMEHTOB
BekTtopbl. OTKpbiBaeTCst OKHO ATpUOYThbl 06 bEeKTa.

13. [onunoHanbHO] NOBTOPUTE AENCTBUSA, BbINOfNIHEHHbIE B NyHKTax 11 n 12;

14. HaxxmuTe Ha kHonky ¥ naHenu nHctpymeHtoB 3D-Mod onsi Toro 4tobbl BbIKNIOYUTD
pexum BBoAa 3Ha4YeHun ansa atpmbyTa type;

15. [onumoHanbHO] JoNoONHUTE AaHHbLIA CNOW UHLIMU BEKTOPHLIMU O6bEeKTaMn, ecrnv
HeobXoanMmo;

16. CoxpaHuTe crnown, cogepkalimii OnnMcaHHbIE Bbille TOYEYHbIE BEKTOPHbIE OOBLEKTHI,
B chann doopmarta ASCII-A (cm. pasgen «3kcnopt B ASCII-A» pykoBoacTea nosb-
3oBartens «Bektopusauusay);

17. BepHuTECh K OTKPBLITOM OKHY nporpammbl 3D-Mod. Beibepute ®aun > 3akpbiTb
Ans Toro 4tobbl 3aKkpbiTb 3D-cueHy ¢ ob6bekTaMmn n3 pedepeHcHoro danna.

MoarotoBneHHbIN hann To4ek MOXET ObiTb MCMONb30BaH ANS MMMNOpTa AaHHbIX B
nporpammy 3D-Mod coBMeCTHO € pedepeHCHbIM hannom.

5. MocTpoeHune 3D-06bLeKkTOB

B moayne npegycmoTtpeHa BO3MOXHOCTb MOCTpoeHust 3D-06bekToB M3 KOHTYPOB
BEPXHMWX rpaHen OObEKTOB.

5 Takke JaHHy0 onepawmio BO3MOXHO NPUMEHUTb, ECIN NPW UMMNOPTE BEKTOPHbLIX 0OBLEKTOB HE
ObIn ycTaHoBrneH cdnaxok BeinonHuTb 3D-nocTpoeHue.

YTtobbl noctpontb 3D-061beKThI N3 2D-06bEKTOB, BbINONHUTE Crieaylowme OeNCTBUS:

1. Bubibepute MNMpaBka> Co3aaTb > MonunuHma n co3gante KOHTYpPbl BEPXHUX rPaHen
0ObEKTOB (KpbILL) B BUAE MOSIUIOHOB.

% [lns cosgaHusa NonNuroHoB B pasaene MonunuHua yCTaHOBUTE (b.l'la)KOK 3aMKHYTaﬂ.
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° 3D-Mod *"C:/Users/guk/Desktop/Exarepunbypr_3D/Ekaterinburg_2013.tx3" l‘:' = éj
®ain  [Mpaska Bug Ofwvexter Cnon  Owna  Cnpaeka
EREPRE O O3IOoLZEEIT([@ER e & rum
MEE XD v bop Peg = (EF@0@E e n 8 k-cloene -
MaHene MHCTPYMEHTOE F X

= OCHOBHbIE (BOACTEE
7 WMma  MewPolyLine(7) ’— |—

Cnoii Layer

Mpatm TecT raybHb!
[] Pebpa [F] Tecr ansda
D BeplwmHs! D MpozpauHeIi
D i, rpaqm D OB EHHbIH
[7] ofp. rparu [OvHamaseciai

[7] 3aTeraouwsii
= ATPUBYTEI

= [ononHUTENEHbIE CEOHCTEA
[ MNapaMeTpil ” LeHTp ][ KonTpon

= MonuanHna
3aMKHYTaA

= PenakTupoBaHWe

= Toukn
Tourm : 4

BribpaHo : 4
+ % X

[ NokassisaTe Homepa
= HoBble To4kK
[ Mpusrstisatsen K ofbexTtan

> ](n][(m] &_oc

Pwuc. 28. Co3gaHne nonuroHoBs

2. Bbigenute 2D-06bekTbl Ans noctpoeHnsa 3D-06bekToB.
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[ 3aTenmowmi

> ](n][(m] &_oc

° 3D-Mod *"C:/Users/guk/Desktop/Exarepunbypr_3D/Ekaterinburg_2013.tx3" l =HAC éj
®ain  [Mpaska Bug Ofwvexter Cnon  Owna  Cnpaeka
EREPE e OIOoLZEEIT ([@ER e & rum
Mt d SRR (2o 2oz s [HEEAE 018 -l
MaHene MHCTPYMEHTOE F X
= OcHoBHbIE cBOMCTBA
Selected 3 objects = =
Croit Layer
paH1 TecT rayBuHe!
[ petipa [ Tecr ansta
I:‘ BepumHe! I:‘ MpozpaqHEI
[ A, rparn OCBELLEHHEI
[ Ofip. rpani JMHEMUYECMI

Pwuc. 29. CosgaHne nonuroHoBs

3. Bbibepute O6bekTbI > NMocTpontb. OTKpbIBaeTCs OkHO MapameTpbl NOCTPOEHUS.

7

06beKkToB B 3aknagke TeKcTypupoBaHue.

KHonka [on. napamMeTpbl NO3BONAET 3adaTb AOOMONIHUTENbHbIE NapaMeTpbl MMNOpPTa

TekcTypupoBaHue 0OBbEKTOB OCYLLIECTBSETCS MO U306PaKEHNAM 3arpy>XEHHOro NPoeKTa
(oocTynHo TonbKo Npu MMNopTe AaHHbix u3 UPC PHOTOMOD, cm. npedbigyLuyto rnasy).
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4. 3apaunTe cnegyowme napaMmeTpbl NOCTPOEHUS:

-

ﬁ MapameTpEl NOCTPORHKA

-

=]

MocTpoeHKE
| BeInonHKTE 30 NOCTpOEHHE
| DEbEAMHATE BNMEKHE BEPLUMHEI

™

0.001000 -

| NeperpbIEaHIWLHECA BEPLUMHE

COEAMHATE ot |

o | McnonezoeaTe 0AbekTel D83 HAZHAYEHHA
| CozpasaTte 0BBEKTEI M3 3AMKHY TEES THHHA

BkAHIHaTE TOYKH B NOCTROSHAA

| OBpabaTeIBaTE NO CROAM
Moaene peneeda NpH NoCTPOEHHK

@ [oCcToAHHaA BEICOTA 0.000
MaTpHua BRICOT

PezyneTaT

| Epeiwa [ CTeHel |V OcHOEaHKWE

CeTka

Aon. napaMeTpel

TEKCTYPHPOEAHHE | PedepeHCHEIA DRF dakn |

(0.4 | | CITHMEHA

Puc. 30. MapameTpbl noctpoeHus 3D-06bekToB

+ O0BbeaAuHATb 6nM3Kne BepLIMHbI — MO3BONSET 06beANHNTDL BEPLUMHBI, pac-

CTOAHME MeXOy KOTOPbIMU MEHbLLE 3aaHHOIO;

* MMepekpbiBalowmecs BepLUNHbI — 15 BEPLUMH C OAVUHAKOBLIMM KOOpAMHATaMM
(X,Y) no3sonsieT BbIbpaTb OANH U3 CNeayoLwmnx BapuaHToB:

O

O

o

o

COeAVNHATD,
ncnoJib3oBaTb BEPXHIOHO;
ncnonb3oBaTb HUXKHIOHKO;
YCpPeaAHATDb,
ncnonb3oBaTb NepPBYHO;

ncnonb3oBaTb NOCIegHIO0.
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* Ucnonb3oBaTb 06bEKTLI 6€3 HasHa4YeHUss — MNoO3BONSET BbiOpaTb AenNCTBME
A51s1 BEKTOPHbIX 00bekToB 6€3 aTpmnbyToB:

o Co3paBaTb O0BLEKTbI U3 3aMKHYTbIX JIMHUM;
o BKno4yaTb TOYKM B MOCTPOEHMUSI.

+ ObpabatbiBaTb NO CNOAM — No3BoNsAeT obpabartbiBaTb BEKTOPHbLIE OOBLEKTLI
OTAENbHO MO KaXXA0MY CIIoH;

[ns yckopeHust npouecca 3D-NocTpoeHust, a Takke AJis KOPPEKTHOM paboTbl CO CNosMm
HaCTOATENbHO PEKOMEHOYETCH yCTaHaBnmBaTh raxok O6pabaTbiBaTb MO CIIOAM.

* Bb|6ep|/|Te OAVH 13 cnenyrwmx BapnaHToB UCNOJIb30BaHNA MoLenm penbecba:

O NpW Hanuuuu danna maTpuubl BbICOT, HAXXMUTE Ha KHOMKY = 1 Bbibepute
dhavin, N0 KOTOPOMY ONpPeAENAETCS HUKHAS rpaHmua nocTpoeHns 3D-06HEKTOB;

o nHaye, B norne MocTosiHHas BbICOTa 3afalTe NOCTOSIHHYO BbICOTY penbeda.

* pasgen Pe3aynbraT no3sonseT BblbpaTb anemMeHTbl 3gaHni, kotopble 6yayT no-
cTpoeHbl: Kpbiwa, CteHbl 1 OcHoBaHue. dnaxok CeTka no3sonsier npeobpa-
30BaTb areMeHTbl 0ObeKkTa B CETKY.

5. [onumoHanbHO] [Ins yTOYHEHMSI reOMETPUN BEKTOPHBIX OOBEKTOB MOXET ObITb UC-
nonb3oBaH cann *.dxf ¢ onncaHnem reomMeTpruyecknx LEHTPOB NONUIoHoB. Ons
aToro Ha 3aknagke PedepeHcHbin DXF dann Haxxmute Ha KHOMKY k=, BbibepuTe
dann *.dxf n ycrtaHoBUTE OAMH M3 CneayrLnX BapnaHTOB:

* lMpuBsaA3Ka no Kogy — NO3BOSSET CONOCTABNATb TOYEYHbIE 06BLEKThLI C ONUCAHNEM
reoMeTpum ToMeYHbIX 06bekToB B dpanrne * . dxf no kogy o6bekTa (cM. nogpobHoe
onuncaHune atpmbyToB 06HLEKTOB B PyKOBOACTBE MNonb3oBaTtens «Bektopusauusay);

* MpuBa3ka Nno MMeHU Koaa — MNO3BOMSET CONOCTaBNATb TOYEYHble 06BEKThI C
OonncaHMeM reoMEeTpUN TOYEeYHbIX 0ObekToB B dhavine *.dxf no mmeHum kopa
obbekTa (cM. nogpobHoe onncaHne aTtpnbyToB 0O6BHLEKTOB B PYKOBOACTBE MOSb-
3oBarens «Bektopusaumnsa»).
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° MapameTpel NOCTROEHKA \EI

| MocTpoeHHE TEKCTYPHPOBAHHE | PedepeHcHer DXEF daiin |

@ MpHEAskKa No KoAY

() TMpHEAZKa N0 HMEHH KOAS

o Comme

Puc. 31. MapameTtpsbl pedhepeHcHoro DXF danna

6. Haxmunte OK. B pesynerate ctposatca 3D-06bekTbl C 3a4aHHbIMU NapameTpamu.

© 30-Mod “C/U! /D 3D, 2013.03" =) [
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Mne NewDTMSurface I
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[C] 3avermoui
= ArpuyTei

— [loronurensrioe cooicrsa

— T = 1T
~ Ceoiicrea

i

DiRelief_Ekaterinburg2013\DEM_2m_ast.x-dem (2]
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OprodoTo
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2.000 +
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Pasnep Taiina 2
KonvuecTso yposreii 6
Wit yposers 0

MaKe, yposer 3

[F] Samopozre

Dlum)E_om |5

Puc. 32. MNMocTtpoeHHble 3D-06bekThI - BUA, CBEPXY
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O Jm][m]E o

@ 30-Mod "CyU /Dy - 3D,  2013.6:3" = | B S|
Qain Mpaska Bua Ofbekts Cnon Owka  Crpaeka
EPEBR e QYR [@ES He@ & rum
" Wtz on # o EEEAE o 18 o )
e i - Matens HHETpyMEHToR. 8 x
2 ' — Ourosroe coficTsa
s NewDTMSurface [T
Croii Layer ()]
Tr=r T
[ Pebpa [ Tecr anp
] Bepumms! ] Mpospausi
[ P, rparin OcseuenHsi
[ Op. rparm uraniecani
[7] 3arersouni

= ArpuiyTel

- CBOMCTBA

] (s
— CeoitcTea

ump

_3DIRelief_Fraterinburg2013\DEM_2m_at.x-dem [2]
[[] rpaayes!
VrHopUpoBaTh BHICOTH!  -1111111.000
OpToatoTo
lef Faterinburg2013 \Ekateriburg2013_cube. iF (2]
2000 +
[C] rpanaus ceporo

Reanusaus E)
Pasvep Taiina 32
KonecTso yposHei 6
M, yposens, 0

MaKc. yposert 3

[] 3aMoposute
Tpunerwims | [ Ommens

Puc. 33. MocTtpoeHHble 3D-006LeKTLI - BUA B NEPCNEKTUBE

6. PegaktnpoBaHune o6bLeKToB

6.1. MeHio «lpaBka»

Tabnuua 13. KpaTkoe onucaHne meHio «lpaBka»

MyHKTbI MeHI0 HasHauyeHue
OTMeHUTb No3BorsAeT OTMEHUTb NocneaHee aAencTene
MoBTOPUTDL No3BONSIET MOBTOPUTb MOCNedHEeEe OTMEHEHHOEe
Jencreuve
Cospartb COAEPXKUT MYHKTbI MeHto Ana co3gaHusa 3D-obbek-
TOB
BbiOpaTtb NO3BONSET BKNIOYNTb PEXUM BblAeneHns o6bekToB

B obnactu npocmoTpa

BbIOpaTb N0 UMEHM...

NO3BONSIET BblAENUTb 06BLEKTLI B 06racTu NnpoCMOT-
pa no MMeHn N3 cnmncka 00beKTOB

Bbi6bpaTb Heucnonb3oBaHHbIe

MO3BOJISIET BbIAENUTb 3NIEMEHTbI (KOHTYPbI, CTPYK-
TYpHbIE NUHWUK), KOTOpble He y4vacTBoBanu B 3D-
NOCTPOEHNN

BbiOpaTb 3aBUCUMbIE OOGBEKTbI

NO3BONSET BbIAENUTb KaKk OOBbEKT LENIMKOM, TaK U
BCE 3M1EMEHTbI (KOHTYPbI, CTPYKTYPHbIE FIMHUK), KO-
TOopble y4acTBoBanu B 3D-nocTtpoeHun

BbibpaTb Bce

NO3BOMNSET BblAENUTb 0OBLEKTLI B 06nacTu NnpoCMOT-
pa
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lMyHKTbI MeHIo

HasHauyeHune

MepemecTnTb NO3BONSIET BKMOUNTb PEXNM NEPEMELLEHNS Bblae-
NeHHbIX 00bEKTOB B 06nacTu npocmMoTpa
Bpawartb NMO3BONSIET BKIIOYMTb PEXMM BpPaLLEHUS BblOENEeH-
HbIX OObEKTOB
MacwTtabupoBaTb NO3BOSAET BKIOUYUTL PEXUM MacluTabmpoBaHus

BblOENEeHHbIX 0OBHLEKTOB B MiaHe 1 Mo BbICOTE

Mpeobpa3oBaTb B

nos3eonseT npeobpasoBaTb 3D-06bEKTLI B CETKY

MpuBsasaTb MO3BOJISIET BKMHOYUTE PEXUM MPUBS3KM OOBHEKTOB
M YCTAHOBUTL «CBSA3b» MeXay obbektamu Ans oa-
HOBPEMEHHOIO NepeMeLLeHNs

OTBA3aTh MO3BONAET OTMEHUTb «CBA3b» MeXOy oobekTamu

n PaBUTb TEKCTYPHble KOOPpAUHATbI

NO3BONSAET BKITHOYUTb PEXUM PEAaKTUPOBaHUS TEK-
CTYpPHbIX koopauHaTt 3D-06bekTa

CnpoeuMpoBaTh reonpuBsA3aHHbIN pacTp

MO3BOMSIET 3arpy3nTb PACTPOBYHO KApTy C TEKCTYPOM
AN BepXHuX rpaHen 3D-o6bekToB

Ypanutb Nno3BOnsET yaanuTb 0ObeKT (BybnmpyeTcs ropsayen
knasuwen Delete)
KonuposaTtb Nno3BonseT KonMpoBaTb 06bLEKT (Qybnupyerca rops-
ynmu knasuwamm Ctri+C)
BcTaBuTh NoO3BONSIET BCTABMTb CKOMUPOBAHHLIN OOLEKT (ay-

onupyetcsa ropsaummm knaesuwamm Ctri+V)

7

6.2. Co3zgaHue 3D-00beKkTOB

6.2.1. O6wue cBepgeHuUs

McnonbayiTe pexumM nepemelleHmns (4+) ans Toro YTobbl CMECTUTL KOMMIO 06beKTa.

B mogyne npegycmMoTpeHa BO3MOXHOCTb CO30aHUA Criefyowmx 06beKkToB:

* MycTblwka — BcnomoraTenbHbl 06bLEKT, OTOOpaXkaeMbli B BUAE Kapkaca Kyba.
OT0T 06bEKT He oTOOpakaeTcsa npu BocrnponsseneHnn 3D-CUeHb;

7

MOYKM CBA3AHHbLIX OOBEKTOB.

[aHHbIN 00ObeKT NMPUMEHAETCA B Ka4eCTBE HanpaeAOLWEro obbekTa npu nepemMeLlieHmnne-

* [oBepxXHOCTbL — MMOCKOE TENMO B BUAE MaTpuLbl BLICOT UM opToddoToNaHa. Takke
CyLlecTBYyeT BO3MOXHOCTb 3arpy3uTb HEPEryrspHY NMPOCTPaHCTBEHHYIO CETb Tpe-

yrornbHUKoB (TIN);

* MonunuHna — nomaHasd, cocTosiwas u3 COBOKYMHOCTK BEpPLINH, COeAUNHEHHbIX
npaAMbIMK OTPE3KAMUN — CErMeHTaMN. Takke CyLieCTByeT BO3MOXHOCTb CO34aHnNAd

NonuroHa (3aMkHyTasi NoNUITMHUSA);
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* KpuBasa be3be — BEKTOPHbIN KOHTYP Be3be, KOTOPbIN COCTOUT U3 TOYEK, CETMEHTOB
COEONHUTENbHbBIX NIMHMUIA U KOHTPOSbHbLIX TOYEK (TOYEK 3EMEHOrO LBETA), C MOMOLLbIO
KOTOPbIX PErYNUPYETCSA KPMBM3HA STUX CEFMEHTOB. Takke CyLeCcTBYET BO3MOXHOCTb
CO34aHus 3aMKHYTOWN KprBoKM beabe, korga HavanbHas U KOHeYHas TOYKM COBMaaaroT;

+ Kamepa — npeacraBnsiet cobom 06bEKT, UMUTUPYIOLLINIA CbEMOYHYIO KaMepy, CKBO3b
00BEKTUB KOTOPOW NPONCXOANT aHuMauunio 3D-cLeHbI;

* Kyb6 — npencraenset cobor o6bemMHoe Teno, otobpaxaemoe B BUaeE Kyba;

* Cdepa — npegcraensier cobon 06bLEMHOE TENO C Kapkacom, MMeKLWuM opmy
NPaBWUIIBHOTO BbIMYKITOrO MHOrOyrornbHuka. paHu cdepbl MMEHT TPeyronbHyH

topmy;

@ Mpwn gocTaTtoyHo GONbLIOM KONMMYECTBE rpaHer, cepa NnpMHMMaeT popmy Lwapa.

i K0|-|yc — npeancraendeTt cobon obbemMHoe Terno, 0To6pa>|<aemoe B BMAe KOHYyCa C
KpyrrbiM OCHOBaHMeEM U OCTPbIM KOHLIOM. Takke cyLectByeT BO3MOXXHOCTb CO3aHNA
nmpamMumnabl;

* Lunuuap — npeacraenser cobon ob6bemHoe Teno, 0To6pa>|<aemoe B BUAe unnnHpgpa;

* Tpyb6a — npencraBndet cobon ob6beMHoe Teno, otobpaxxkaemoe B Buae OTpeska
TpyOhl;

« MnockocTb — npeacTaBnsieT coboi Nnockoe Teno MNpPSMOYrofibHOW opMbl 1
orpaHuYeHHbIX pa3MeposB;

* AcTOoYHUMK cBeTa — BCroMoraTenbHbI 00bEKT, I/IMI/ITVIpyI-OLLlI/IIZ nencrtene peanbHOro
NMCTOYHMKA ocBeLleHnst 3D-CueHbl.

O6beKTbl COCTOAT U3 CTaHAAPTHOro Habopa aNeMeHTOB: BEPLUMHbI, FPaHN U HOpMarnu.
MogpobHoe onucaHue pegakTMpoBaHUA anemMeHToB obbekToB cM. Onepauuun ¢ 3D-
obbekTamm.

6.2.2. NycTbiwka

YT06bI co3aaTtb 06bEKT-NycCThILKa, BbiGepuTe MpaBka » Co3aaTth » MycTbiwka. Co3aa-
€TCcsl OOBEKT C YCTaHOBMNEHHBIM MO YMOMYaHU0 pa3mepom 1.
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6.2.3. [loBepXHOCTb

YTtoObl co3aaTb NOBEPXHOCTb, BbINOJIHUTE crieayLwine OEencTBUS:

1.

o

° MoBepxHOCTE
CEOACTES NOBERXHOCTH

MaTpHua BLICOT

CpTodoTo

-

==

] TIMd

AeTankzaumalk) (0,000 -
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[ Co3AaTh J[
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Puc. 35. Concrtea NoBEpPXHOCTU

Bbibepute MpaBka » Co3aatb > MNoBepxHocTb. OTKpbiBaeTCA OKHO NOBEPXHOCTD.
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7.

YToOb! 3arpy3nTb MaTpuuly BbICOT BHE PECYPCOB aKTUBHOIMO NPOMUNs, HaxmuTe
Ha KHOMKY = n Bblbepute dann.

YToOb! 3arpy3nTb OpTOOTONNAH UNN KapTy MECTHOCTU BHE PECYpCOB aKTUBHOIO
Npouns, HAXXMUTE Ha KHOMKY k= 1 BbiGepuTe dann.

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

@ Pasmep sueiikn MaTpuLbl BbICOT OOIMKEH ObiTb COM3MEpPUM CO CPEQHVMM PacCTOsIHMEM
mexay nuketTamm 6asoBoro crosi. Mpwu Mcnonb3oBaHUKM MEHbLLIETO pasmepa sueiiku yBenm-
YMBaeTCsl BpeEMS CO3aHUsi MOBEPXHOCTY, a Takke Bpemsi peaaktmpoBaHust 3D-CLieHbI.

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

[onunoHanbHO] YTo6bI co3gaTb NOBEPXHOCTL, oTobpaxaemyto B Buae crnos TIN,
yctaHosuTe donaxok TIN.

HaxxmuTte Ha kHonky Co3paTtb Ans 3arpy3km optodoTonsaHa.

6.2.4. NMNonunuHusa

YT106bl CO3aaTb NOMUMAMHUIO/MONUIOH, BbINOMNHUTE crneaywmne AeicTBUS:

1.

Bbibepute MNMpaBka » Co3aaThk » MonunuHua. OTobpaxaeTtca cuctema koopamHat
co3gaBaemMoro oobekTa.

MomecTnte Kypcop Mbilin B BbiOpaHHY TOYKY B 3D-OKHE M LLENKHUTE KHOMKOM
Mbiwun. Co3gaeTcs nepsasi BepLUMHa NOUIIMHUK/NONUIOHA.
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Puc. 36. lNepBag BepLUMHa NOAUANHUK

3. I'Ipo,u,ovalTe co3gaHne HOBbIX BEPLLUUNH NONMNUHMU/NONUIroHa.
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6.

6.2.5. KpuBas besbe
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Puc. 37. O6bekT — nonunuHusa

[onumnoHanbHo] NS NpUBSA3KU MONMUANHMKM K BblOpaHHbIM 0GbeKkTaM yCTaHOBUTE
dnaxok MpuBA3bLIBaTLCA K 00BLEKTaMm.

[onumoHanbHo] YTo6bI co3gaTh NOMUIOH, yCTaHOBUTE (oNaXKok 3aMKHYTas B pas-

pene NMonunuHus.

Haxmute Ha Krnasuwly Esc on4a 3aBepLlleHnd co3gaHnAa NONMNUHMU/NONUIroHa.

YTto0bl co3aaTb KpUBYHO besbe, BbiNnonHUTE cnegywuine nencTeus:

1.

Bbibepute lNMpaBka » Co3pathk » KpuBas Be3be. OTobOpaxkaetcs cuctema koopanHat

co3gaBaemoro oobekTa.

MomecTuTe KypCOp MbILLUN B Bbl6paHHyI-0 TOYKY B 3D-0oKHE U1 WEeNKHNTE KHOMKOWN

Mbiwmn. Co3gaeTcs HavyanbHas BepLUnHa KpMBOIZ besbe.
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Puc. 38. HauanbHas BeplunHa kpusor besbe

3. [MpogomkuTte cosgaHue HOBbIX BEPLUUH KpuBon besbe.
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Puc. 39. O6bekT — kpuBas 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 cosgaHms Kpuson besbe.
8. [onuuoHanbHO] OTpenakTupynTe TOUKN KpnBon besbe.
6.2.6. Kamepa

Kamepa — cneumanbHbii 06EKT, UMUTUPYIOLLIMA CbEMOYHYHO KaMepy, CKBO3b OOHLEKTUB
KOTopoun npoucxoanT aHmmaumnsa 3D-CueHbl.

B moagyne npegycMoTpeHa BO3MOXHOCTb CO3AaHust 06bekTa, MMUTUPYIOLLIETO CbeMOY-
Hyt0 Kamepy AOnsi dOPMUPOBAHUSA N COXPaHEHMSI PasfnU4YHbIX BMAOB (bMHANBLHOIO
n306paxxeHns CUEeHbI.

YT106bl CO3aaTb Kamepy, BbINONHUTE crieayowmne OencTBUS:

1. Bubibepute lNpaBka » Co3pgatb » Kamepa. Coszgaercsa oObeKT B BUAE KaMepbl.

© 3D-Mod “[Hoeas cueral =R

®afin  Mpaska Bug OBwektsl Cnow Okva  Cnpaska
EPEPH o @sOovEArn (@ER Bed & rnm
RE RARR (b2 pe = @ e 8 k- (cmass -

NMariens nrcTpymentos £

= OcHoBHbIe CBOHCTEa

Wins Hosas xaweps [T
Croii Layer )
Tpakm Tect rnybukb!

[ Pefipa [T Tecr ansda

[7] Bepumts [7] Npospaursii

[T Mo, rpatn [7] OcewenHsit

[] OBp. rparm AnHamisecai

[T 3aTenmowwii

= ATpufyTsi

= [lononHUTENbHEIE CBOMCTEA
e
HCTEA

- T

Uermp [ Korpon
”

P 000
MepcnexTusa
Mone sperws 90.000

@orcyc 100,000
BmokHAs N, 0,100

Banetas nn.  1000.000

(])(m)(m] (=] _om

Puc. 40. 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;

« LUupuHa (napannenbHas Npoekuust) — LWMpuHa napannenenvneaa;
* 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.

© 30-Mod “Ci/Users/a ktop/ExarepuriBypr_3D inburg_2013.6¢3° =

®afin  Mpaska Bug OBwextsl | Cnon | Okva  Cnpaska
EREYH o DGV EERTA (DEE e £ rnm
Mid pAR[ (b re 2es == EEEAE @ 18] k-

NMariens nrcTpymentos £

= OcHoBHbIE CBOHCTEa

Vns Hosan aepa [T
Croii Layer )
Tpakm Tecr rnybukb!

[ Pefipa [T Tecr ansda

[7] Bepumtst [7] Npospaursii

[T Mo, rpann [7] OcewenHsit
[] OBp. rparm LnHamsecki
[T 3aTenmowii

— ArpuiyTsi

= [lononHUTENbHEIE CEOACTER
[Lnepaneipa ][ Uese | Korpon
— Csoficrea rameper

1.000
MepcnexTusa
Mone sperws 90.000
@oryc 100.000
BmokHAs n. 0,100

NansHss nn. 1000.000

(](m)(m] (<) _om
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B BepwuHe nupammngbl BUANMOCTM HaAxXoOMTCS OObekTMB Kamepsbl. [MpsamMoyronbHoe
OCHOBaHWe Nupamuabl npeacraenaeT cobom obnacTte NpoeunpoBaH1sa KaMmepbl, pasmepbl
KOTOPOW aHanorn4yHbl Mot 3peHUs B OKHE NpoekLmm kamepsl (Bua » Kamepa » HoBas
Kamepa).

6.2.7. Ky6

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

CyLecTByeT BO3MOXHOCTb CO3[laHusA napannenenuneaa. [Ins aToro BKIOYMTE PEXUM
MacLiTabupoBaHusi, NoABeanTE KypCop MbILLW K OQHOWM U3 OCel koopauHat Kyba 1 ne-
peMeCTUTE Kypcop B HEOOXOAVMOM HarnpaBIeHUN.

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

Utobbl M3MeHUTb UBeT Kyba, OBOMHbLIM LUENYKOM MbIM MO 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. 43. O6bekT — chepa

2. HactponTe cnegytowme napameTpbl cdepsbl:

* Pagunyc — paguyc cepbl;

* Netanusauuns ropu3oHTaribHass — Kofim4eCTtBO CErMEHTOB MO NOPU3OHTAIN;

§ YT100Obl M3MEHUTb KONMYECTBO CErMEHTOB, BBeAUTE B None HeobXxoaumMoe KOnMyecTBO
CEerMeHTOB N HaXXMWNUTe Ha KnasuLly Enter.

* Oetanusauuns BepTUKanbHadA — KOJINYECTBO CErMEeHTOB MO BEPTUKAIIN.

§ YT100Obl M3MEHUTb KONMYECTBO CErMEHTOB, BBeAMTE B Mone HeobXxoaumMoe KOnMyecTBO
CEerMeHTOB N HaXXMWNUTe 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

YUrtobbl co3gatb KOHYC, BbINOJTHUTE cneayrLine OencTBuUs:

1. Bbibepute MNMpaBka » Co3aatb » KoHyc. Co3aaeTtcst 0O0beKT B BUAe KOHyca.
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Puc. 44. O6beKkT — KOHYyC

2. HactpouTe cnegytowme napameTpbl KOHyca:
» Papunyc — paguyc ocHOBaHUWsI KOHYCa;
* BblcoTta — BbICOTa KOHYCa;

* R-cermMeHTbl — KONNYECTBO CEFMEHTOB MO PaANYCY KOHYCa;
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@ YT10Obl M3MEHUTbL KONMYECTBO CErMEHTOB, BBEOUTE B Mosie HeobxoaumMoe KOrmMyYecTBO

CErMEHTOB 1 HaXXMUTe Ha knasuuly Enter.

* H-cermeHTbl — KONMMYECTBO CErMEHTOB MO BbICOTE KOHYyCa.

@ YT1oObl M3MEHUTbL KONMYECTBO CErMEHTOB, BBEOUTE B Mosie HeobxoaumMoe KOrmMyecTBO

CErMEHTOB 1 HaXXMUTe Ha knasuuly Enter.

3. [onumoHanbHo] YTOObLI NepeMmeHoBaTb KOHYC, B pasaene OCHOBHble CBOMCTBA

B none Uma BBeguTe HasBaHue KOHYycCa.

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

BBEOANTE KONMMYECTBO CETMEHTOB paBHOE 4,
6.2.10. Uunuuap

YT006bI CO3aaTb UMMMHAP, BbINOMHUTE creaytoLlime AeNCTBUS:

1. Bbibepute MNMpaBka » Co3aatb » Uunuuap. Cosgaetca o6bekT B BUAE uunmHapa.
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2. HactpounTte cnegyouwme napameTpbl LunuHapa:
* Papuyc — paguyc ocHoBaHWs UMNNHAPA;
* BbicoTta — BbICOTa UMNMHAPA;
* R-cermMeHTbl — KONMMYECTBO CErMEHTOB MO paauycy UMnNnHAapa;

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

H-cermMeHTbl — KONMYECTBO CEMEHTOB MO BbLICOTE 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 pa3sgerne OCHOBHblIe CBOMCTBA BbibepuTe LBET.

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

1. Buibepute lNpaBka » Cos3paTtb » Tpyba. Co3naetca o6bekT B BUAe TpyoObi.

© 30-Mod “[Hosan cugna] (E=EESE =)

Wajin Mpaoka Bup Obbextst Cnow  Okna  Cripaska
EPEPH o ([ O, Q@00 ([DEE He & e runm
il R Xboe =

bt
1,000

Pamyc
Fagmyc eHyTp. 0,500
BricaTa 1,000

(> ](n][(m] &) _oao

Puc. 46. O6bekT — Tpyba
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2. HactponTe cnegytowme 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 CEMEHTOB MO BbICOTE pr6bl.

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

3. [onuuoHanbHOo] YTO6bI NnepenmeHoBaTtb Tpyby, B pasnene OCHOBHbIE CBOMCTBA
B none Umsa BeeanTte HaszBaHue TpyObI.

4. [onumoHanbHO] YTOObI N3MEHNTL LBET TPYObI, ABOMHbLIM LLENYKOM MbILLN MO KBa-
apaty B pa3gene OcHoOBHble CBOMCTBA BblIbepuTe LBET.

6.2.12. MnockocTb
YUTtobbl co3gaTb NNOCKOCTb, BbIMOMHUTE Crieaylowmne AeNCTBUs:

1. Bbibepute MpaBka » Co3aaTtb > NMnockoctb. Co3aaeTcs NNocKoCTb.

© 30-Mod *[Hosas cuera] [E=8 =R

Daiin  Mpaeka  Bua  Obvektel  Cnow | Okva | Cnpaeea

ELEPE v [0 (00 @E® He @ & »um

MEE BRRRRE 2R P = [E[EE08) @ 1 m | b~ -]
amens i

D Jm)m] @ _ow

Puc. 47. 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.

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

3. [onumoHanbHo] YTo6bI NEepenMeHoBaThL NITOCKOCTL, B pa3aene OCHOBHbIe CBOM-
cTtBa B norne Umsa BBeguTe Ha3BaHUE MIOCKOCTMU.

4. [onumoHanbHO] YTOObI N3MEHUTL LBET MIOCKOCTU, ABOWHbBIM LLENYKOM MbILIWN NO
kBagpaty B pasgene OCHOBHble CBOMCTBA BbibepuTe LBET.

6.2.13. UcTOUHUK cBeTa

[na ocseweHnsa 3D-cueHbl NpeaycMOTPEHO UCMONb30BaHWe UCTOYHMKOB cBeTa. [1o
YMOJSYaHUIO NCNOSMb3YHTCA BCTPOEHHbLIE NCTOYHNKK 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.

@ 3D-Mod “[Hosas cuera] |

®aiin Mpaexka Bug O6wextel Crow Oksa Crpaeka
EPEPR Y IO RKIO @ER Be @ ¢ runm
ME Y KR Kb ga ez == [TFEAE 608 k-lcmoams )

) @ _ow

Puc. 48. O6bekT — UCTOYHUK cBeTa
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2. HactponTte cnegyowme 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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p
© 30-Mod *"C:/Users/quk/Desktop/Exarepunéypr_3D/Ekaterinburg_2013.63°

mﬁlg

®aiin Mpasca Bug  Ofuextst Cnow  Owwa Crpaska

ELEPH O OO RETIT ([ @EE He @

[)(u](m] & _oo

DR AEre *ox s FABAE e 18 b )

€ runm

Puc. 49. OguH NCTOYHMK cBeTa

p
© 30-Mod *"C/Users/guk/Deskiop punBypr_2D. i 201303

®siin Mpasks Bug Ofuextst Cnow Okwa Cnpaska

EREPH e O30, Q400 ([@EE Be s

B & _ow

AR K[Foe 2o ® = [[FEAE) e n m (oo -]

£ runnm

Puc. 50. [1Ba uctoyHunka ceeta
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6.3. leoMeTpnUYECKMN LEHTP OOBLEKTA

Kaxabin 00bekT B 3D-CLeHEe COaepXXMUT reOMETPUYECKUI LIEHTP U OCU KOOPAWHAT, UC-
Xoaswme M3 3Toro ueHTpa. Hanuumne reometpmnyeckoro LeHTpa obbekTa nossonser
mMaclwTabupoBaTtb, BpallaTtb U nNepemMeLlatb AaHHbIA 0OBbEKT OTHOCUTENBLHO LIEHTpaA
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.

° 3D-Mod "CifUsersfguk/Desktop/Eratepunbypr_30/AN_chasowvnyata” EI@

Main  Mpaska Bug Ofwexter  Cnow  Okna  Cnpaeka

ELEPH o O30V RE90([@ER He @ & rum

MEE RRDR (Wb ge Pep = s [Hg@0]# e 0w -laomemme -
MaHeNE HHCTPYMEHTOE a8 x
= (JCHOBHBIE CBORCTES
W Buid[Linelsa]] |
Cnof Layer {ID 04) E
panHn TecT rayBHHEl
[ Pefipa [ Tect ansha
I:‘ BeplmHe! I:‘ MpozpaqHER
NHW, rpaHn OCBELEHHEIA
[ ofip. rparm AHHEMAHECKHIA
[ 3aTenarowmi
= ATRMOYTEI
= [ONonHHTENEHBIE CEORCTBS
[I'IapaMeTpm ” UeHTp ” KoHTpon
= PeAaKTHPOBAHHE

R
Jmm] & _swx

Puc. 51. l’eomeTpuyecknin LeHTp obbekTa

CylecTByeT BO3MOXHOCTb U3MEHUTb MONOXEHNE FEOMETPUYECKOIO LIEHTPa 00bekTa,
Hanpumep AN nepeMelleHnss oobekTa Ha HEeKOTOpOe PacCTosiHUE OTHOCUTENbHO
Apyroro o6bekTa unu Ans BpalleHus o6bekTa OTHOCUTENBHOIO NMPOU3BOSIbHOM TOYKM
NpoCTpaHCTBa.

UTOoObl NI3MEHUTL KOOPAMHATLI reOMETPUYECKOro LieHTpa obbekTa, BbINOMHUTE cneagy-
loLne OenCcTBUS:
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1. Bblgenute oObekT.

EPEOH O

° 30-Mod ™ CifUsers/guk/Desktop/Eratepunbypr 3D/AN_chasovnya.ba”

®ain  Mpagka Bwg  Obwekter Cnon  Oxkna Cnpaeka
My OVvERGD @EE He @ eirum
BEEO0 RN IR —

ME Yt xR (b oe B2

> ](n][m]&_sa

[E=5 EoR )
MaHenE MHCTPYMEHTOE F X
= OCHOBHBIE CEOMCTBA
Mma  Build[Line[98]] . |—
Cnof Layer (1D 04) E]
[patk TecT rayiHHE!
[] Pefipa [] Tect anstha
D BeplnHE D MpozpaqHEIi
NHw, rpadH CCBEWEHHEIF
] ofp. rpanw JvHamAHeckmi

[7] 3aTeramumii
= ATPMOYTEI

= AononHHTENEHbIE CEOFCTES

[ NapaMeTpel _” UeHTp

] [ KoHTpon

= PeaakTHPOEaHHE
R -]

Puc. 52. BblaeneHHblh 06bekT

2. B pasgene [lononHuTenbHble CBOUCTBA Nepenante Ha 3aknagky LleHTp u Ha-
XMuTe Ha KHorky MpaBuUTb LEeHTp.

3. BblibepuTte MpaBka > MepemMecTUTb UM HAXKMUTE Ha KHOTKY *#* OCHOBHOW NaHenm
MHCTPYMEHTOB. BkroyaeTcs pexmm nepemMmeLLeHns.

4. [lepemecTnTe reOMEeTPUYECKUiA LEHTP 06beKTa B NPOM3BONbHYH TOYKY NPOCTpaH-

CTBa CLEHbI.
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° 3D-Mod *CifUsers/guk/Dr P. _3DFAN_ch: b3 EI@

aiin  Mpaska Bug Obbextsl  Crom  Okwa  Crpaska
EPEOH @ OFOYE ¢ runm
xd kb & R A[Hee Peg == [FE@0H ® 1w h-(koaeees <)

TMaHens uHCTRyMEnToR a x

— OCHDBHEIE CBOCTEA

s Buld[Line[96]] . l_

Crof Layer (ID 04)

pann TecT kel
[ Petpa ] Tect ansba
(] BepuwmHs! ] NpospadHsi
P, rpaH OcsewerHei
(] ofip, rpann AMHamIIeCckIi

[ avenmrowii
= ATpuGiyTe!

= AONOIHATEREHEIE CBOACTES

Napanerper | [ Uenrp ][ Kowrpon
-lep

Cépochts

TpaHCboprMpoBaT BEpWHHbI

MpasHTL ueHTp
MpaenTs reoHeTprio
LignTpHposaTs ofibekT

()] om |

Puc. 53. MNepemeLLeHne reoMeTpu4eckoro LeHTpa OTHOCUTENbHO 00bekTa

5. HaxmuTte Ha kHorky NpaBuUTb LeHTp.

° 3D-Mad *CifUsers/guk/Dn P. P pr_3D/AN_ch: 3" EI@

©alin Mpaska Bua Ofextei Criow  Okva  Cripaska

EPEPH o D3O REDT (PER He @ ¢ rum

MEE AR v b@Qo 2ep = [HFE0E e n 8| k(Koo -

TMarens wncTpymenTos a8 x

= OcHoBHEIE CBOACTE

s Buld[Line[96]] . l_

Croif Layer (ID 04) [
pann TecT rmynHe!
[] Petpa [C] Tect ansba

[T Bepuwrtel [ Mpospaue
P, rpaH OcsewerHei
[T ofp. rparm AvnarmHecHi

(7] 3avensouwni
= ATPHBYTEI

= JonoiHMTenbHee cEORCTEE

[[naparerper ][ Uermp ][ Kormpon

— PepakTHpoBAHME
-

Orient; (-5.699673, -7.235153, 46.672317)

Puc. 54. BpalueHune obbekTa OTHOCUMTENBHO FrEOMETPUYECKOIO LEHTPa
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YT100bl NepemMecTuTb OOBLEKT OTHOCUTENIbHO MONOXEHUS FEeOMETPUYECKOrO LIEHTPa,
BbINOSHWUTE crneayoLmne 4eNcTBuUs:

1. Bblgenute oObekT.

° 30-Mod ™ CifUsers/guk/Desktop/Eratepunbypr 3D/AN_chasovnya.ba” E@

®ain  Mpagka Bwg  Obwekter Cnon  Oxkna Cnpaeka

EREPRE O O3IOoLZEEIT([@ER e & rum

AMEE RRAR (b e PoR == (HGEAE e 1w -(woomes 7]
[MaHenE MHCTPYMEHTOE g X
= OCHOBHBIE CEOMCTBA
WA Build[Line[95]] .|—
Cnoi Layer (10 04) E]
Fpatk TecT rayGHHe!
[] Pefipa [] Tect anstha
D BeplnHE D MpozpaqHEIi
NHw, rpadH CCBEWEHHEIF
] ofp. rpanw JvHamAHeckmi
[7] 3aTeramumii
= ATPMOYTEI
= J0NONHHTENEHBIE CEOFCTES
[Hapama‘rpbl“ UeHTp ][ KoHTpon
= PeAaKTHPOBaHHE

R -]
) _om
Puc. 55. BblaeneHHblii 06bEKT CO CMELLIEHHLIM FeOMETPUYECKUM LIEHTPOM
2. B pasgene [lononHuTenbHble CBOUCTBA Nepenante Ha 3aknagky LleHTp u Ha-

XMUTE Ha KHOTMKY npaBMTb reomMeTputio. Bbl6paHHbIIZ OOBLEKT N3MEHSIET NONOXEHNE
OTHOCUTEJIbHO reoOMeTpU4EeCKOro UeHTpa.
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° 30-Mod ™ CifUsers/guk/Desktop/Eratepunbypr 3D/AN_chasovnya.ba”

Maiin  Mpaska  Bug  Obwbekter Cnow  Okna Cnpaeka

ELEPE 2 30000  @EE Fe@ € runam
ME Y XD (e Pep =B ® I B [5-[cknoamnne v

[E=8 Fom =)

MaHenE MHCTPYMEHTOE F X

= OCHOBHBIE CEOMCTBA
Mma  Build[Line[98]]
Cnof Layer (1D 04)
[patk

[] Pefipa

D BeplnHE

NHw, rpaqH

"] ofp. rparm

[T] 3aTeraoumi

= ATPMOYTEI

TecT rayiHHE!
[] Tect anstha
7] NpozpaqHeii

OCBEWLEHHEI
JvHamAHeckmi

= AononHHTENEHbIE CEOFCTES

[Hapama‘rpbl ][ UeHTp ” KoHTpon ]

= LeHtp

[ CHpOcHTE

TpaHCthOPMHPOESTE BEPLHHE

l
I
[ MpaBHTE FEOMETRHID
I

I
I
MPSEHTE LEHTR ]
J
I

LIEHTPHpOBATE O bekT

> ](n][m]&_sa

Puc. 56. I'Iepemeu.l,eHme 06beKkTa OTHOCUTENBHO reoMeTpun4eckoro ueHTpa

6.4. BbigpeneHue 3D-00bLekTOB

Mpexae YeM BbINOMHUTL Kaky-nMbo onepauunio ¢ 06beKTOM (rpynnoit 06bLEKTOM) He-

06X0QMMO BbIOENUTL AaHHbIN OOBLEKT.

YTo6bl BbIAENUTL OAWH UK rpynny o6GbekToB B obnactu npocmoTpa, Bbibepute
Mpaeka » BbiGpaTb unu HaxmuMTe Ha KHOMKY & OCHOBHOW MaHenu WMHCTPYMEHTOB.
BkntouaeTcsa pexuvm BblaeneHnst 06LekToB. [1ns BblAeneHns ogqHoro o6bekTa, LenkHuTe
KHOMKOM MbIwy B obnactn obbekTa. [ns BblaeneHns rpynnbl 0O6beKTOB HaXMUTe U

y,qep>|<MBa|7|Te KHOMKY MbILWLN N «PaCTAHUTE» NMPAMOYTOJIbHUK MbILLUbIO.

§, YT0ObI BLIOENUTL IPYNMny OObEKTOB HAXMUTE U yaepxuante knasuwy Shift, wenykom mbiwn

rnocnenoBaTeribHO BblaenmTe 06beKThbl.

Ecnu B 3D-cueHe CcoOEepPXUTCA Gonbloe KONMMYEeCTBO OOBLEKTOB, TO pekomMmeHayeTcA

BblOENATb 00OBbEKTbI MO MMEHaM U3 crmcka OObEKTOB.
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YUTtoObl BbIOENWUTL OANH UNK rPpynny 0OBbEKTOB M3 cnMcka 06bEKTOB, BbIMOMHUTE Cneay-
owme 0encTBus:

1. Bbibepute MNpaBka > BbiOpaTb N0 UMEHU NN HAXXMUTE Ha KHOMKY EX OCHOBHOM
naHenn nHcTpymeHToB. OTKpbIBaeTcs OKHO BblOpaTb 0O BLEKTbI.

OkHo BbIbpaTb 06bEKTbl COOEPXKNT CrEayHLLME KHOMKK:

. — no3BosnsieT BblbpaTb BCe 0O6BEKTLI B CMUCKE;

-J — no3BoNnsET OTMEHUTL BbIOOP BCEX OOBLEKTOB B CMUCKE;

» KB — no3BonseT NHBepTMPOBaTb BbIOOP OOHLEKTOB B CMINCKE.

o

o BelbpaTe ofbekTEl @
o a
ran Tun HazHauenue Cocroanme o | T
Line[418] QbverT [ Toukk saHATEE
Line[424] QbverT [ Towem ceofioaHee
Line[432] Ofrert |:| NMHHKK 3aHATbIE
Line[440] QfbbexT [ MvFkm cenbo gk
Line[448] ObtekT [P Mocrposrs
Line[436] Obwexr [ EMBnMAOTEYHEE
Line[404d] QbverT
Line[472] CABeET
Line[480] QbverT
Line[488] CABeET
Line[436] QbverT
Line[504] CABeET
Line[512] QbverT
Line[520] CABeET
Line[528] QbverT
Build[Line[182]] CABeET -
Build[Line[354]] QbverT |
Build[Line[38]] CABeET
MewPaolyLine ObwekT
MewCarmera CABekT BrifpaTe ][ OTHMEHS

Puc. 57. OkHo Bbibopa 06EKTOB U3 cnncka

Cnuncok 3D-06beKTOB COOQEPXKUT crieayrowme cTonoubi:

* UMa — vmsa obbekTa;
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* Tun — TN 06beKTa, KOTOPbIV MpUCBanMBaeTCs OOBLEKTY NPV CO30aHUN B CUCTEME
(O6wbekT, KoHTyp, LibPoint, None) (cm. nogpobHoe onncaHmne atpmbyToB 06bEKTOB
B PYKOBOACTBE Mornb3oBaTens «Bekropusaunsa»);

* HasHauyeHue — oToOpaxaeT Ha3Ha4YyeHne 00LEKTa;

+ CocTosiHne — otobpaxaeT 06bekThl, yyacTBytoLme B 3D-nocTpoeHnm (3aHATbin)
nn6o He y4yacTsytowme (CBoOOAHLIN).

2. B pasgene ®unsTtp BbibepuTte TUNbl 0OBLEKTOB A1151 OTOBPaKEHNSA UX B CMINCKE.

3. [onumonanbHo] [ns otobpaxeHus B cnmcke 3D-00bEKTOB, yCTAHOBUTE (hnakok
MocTpoeHus.

4. [onuuoHaneHo] [Ina oTobpaxkeHus B CNMCKE TOYEYHbIX 06 EKTOB, NPeobpasoBaHHbIX
npy nocTtpoeHun B obbekTbl 13 6ubnuotekn DXF-cbarna, yctaHoBuTe hrnaxok
BubnuoreyHsle.

5. [Ons ynpaBneHus BblaeneHneM oOLEKTOB B CMUCKE WUCMONb3yhTe crepyroLme
KHOMKW:

* Bblaenutb Bce — NO3BONSAET BbIAENUTb BCE OOBEKTLI B CMUCKE;

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

* CHATb BblgeneHne — no3BOMSET CHATb BblAENEHNE CO BCEX OObEKTOB.

6. Llenykom mbiwm BbIbepUTE OOBEKTLI M HAXXMUTE Ha KHOMKY BbIOpaTh.

§ UToObI BbIAENUTL TPYNNYy OGLEKTOB HaXXmuUTe U yaepxkuBanTe knasuwy Shift, wenukom
MbILUW NOCReAoBaTeNbHO BblAenmTe OGbEKThI.

YUTo6bl BblgenuTb 06bEKThI, KOTOpble HE y4Yacmeosasnu B 3D-nocTpoeHnun, Bblbepute
MpaBka> BbIGpaTh HEMCNONbL30BaHHbIE IV HAXKMUTE Ha KHOTMKY % OCHOBHO NaHenm
NHCTPYMEHTOB.

YT06bI BbIAENUTL Kak OBGBEKT LENMKOM, Tak U BCe 3f1IEMEHThI, KOTopble yyacmeosasnu
B 3D-noctpoeHuu, BuibepuTe MNMpaBka » BbiIOpaTb 3aBUCUMbIE 00 BEKTbI U HAXXMUTE
Ha KHOMKY X OCHOBHOW NaHenm MHCTPYMEHTOB.

6.5. Onepauun c 3D-o6LeKTamMum

6.5.1. NepemelleHne obbLeEKTa

YT06bl NepeMecTnTb 06bEKT B 06nacTi NpocMoTpa, BbINOMHUTE crieaytowmne AeNcTBUs:
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1. Bbibepute MpaBka > MepemMecTUTb NN HAXMUTE Ha KHOMKY * OCHOBHOW NaHenu
WHCTPYMEHTOB. BkrnoyaeTcs pexnm nepemMeLleHns BblaeneHHbIX 06bekToB B 06-
nacTtn npocmoTpa.

2. LUenkHnTe KHONKOM MbIWK MO 00bEKTY. B pedynsrate oTobGpaxaeTca cuctema Ko-
opavHat obbekTa.

3. [llopBeanTte Kypcop MbILWN K OCU KOOPAMHAT NGO NNOCKOCTM MO KOTOPOW HEOBXOo-
ANMO nepemecTuTb 06bekT. BoibpaHHas ocb koopamHaT niMbo NocKocTb oTobpa-
XKaeTCs XenTbIiM LBETOM.

° 30-Mod *"Cifsersfguk/Desktop/Exatepunbypr_30/AM_chasovnya ba” E@

Waiin  Mpaeka Bug  Ofwekter Cnow  Oxkna  Cnpaeka
ELEPHEH o> VOYREIO [ EER He® € rum
MEE RRRNb2e 2oR = [GEAE o nEk-(cowmes ]

MaHenE MHCTPYMEHTOE g X

= OCHOBHEIE CBORCTBA

WA BuildlLine[182]] I
Cnoi Layer (1D 04) E]
[patk TecT rayiHHE!

[] Pefipa [] Tect anstha

D BeplnHE D MpozpaqHEIi

NHW, rpank OCBELEHHEI

7] oap. rparm JvHamAHeckmi
[7] 3aTeramumii

= ATPMOYTEI

= AononHHTENEHbIE CEOFCTES

MNapaMeTpel ” UeHTp ][ KoHTpon

> ](n][m] &__sa

Puc. 58. BblbpaHHast nnockocTtb YZ

4. Haxmute 1 ygepxmBamte KHOMKY MbiLIK, MPU 3TOM NepeMecTuTe 00beKT 40 HEOb-
XOOAUMOTO MONOXEeHUS.
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5.

° 30-Mod *"Cifsersfguk/Desktop/Exatepunbypr_30/AM_chasovnya ba” E@

Maiin  Mpaska  Bug  Obwbekter Cnow  Okna Cnpaeka

EREPRE O O3IOoLZEEIT([@ER e & rum

Mitt RRR AEHre Pew e s DOEAE o 18 -G ]
MaHenE MHCTPYMEHTOE F X
= OCHOBHBIE CEOMCTBA
WA Build[Line[182]] .|—
Cnof Layer (1D 04) E]
[patk TecT rayiHHE!
[] Pefipa [] Tect anstha
D BeplnHE D MpozpaqHEIi
NHw, rpaqH CCBEWEHHBIFR

] ofp. rpanw JvHamAHeckmi
[7] 3aTeramumii
= ATPMOYTEI

= AononHHTENEHbIE CEOFCTES

NapaMeTpel ” UeHTp ][ KoHTpon

> ][n][m])__oa

Pas: (-0,064511, 19.348303, -6,103608); Mave: (0,000000, 19.375598, -4.570620)

Puc. 59. MNepemelleHne obbekta B nnockoctn YZ

[onumnoHanbHo] HaxkmMnTe npaBow KnaBuLLIEeN MbILLKM Ha KHOMKY #* OCHOBHOM na-
Henwn MHCTpyMeHToB. OTKpbIBaeTcsa okHo MNMonoxeHue. 3agante napaMmeTpbl nepe-
MeLleHnss 0O6bekTa 0OgHMM M3 ABYX NPEANOXEeHHbIX CNOCOOOB:

* OTHOCMUTESIbHO ero TekyLero nonoxeHus (B pasgene OTHocuTenbHoe);
* OTHOCMTENbHO Ha4ana TeKyLLen CucTeMbl KoopanHar (B pasgene A6contoTHoe).

HaxwmuTe Ha knasuwy Enter.

ﬁ, B okHe lNMonoxeHune OonyckaeTca BBeeHne napamMeTpoB nepemMeLleHnda ¢ otpuuartenb-
HbIMW 3HA4YEHUAMMN.

QA Mocne nepemelleHns o6bekTa, UBMEHEHMUS B M0 pacnonoxeHu asToMaTu4eckm ukcu-
pyroTCA B pasaene AGcontoTHoe, 0To6pa>|<aﬂ €ro TeKywiee MeCTonorioxxeHue.
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i -

° MonoxeHne @
ABConHTHOE ABConHTHOE
Ock ¥ -0.064511] Ock ¥,
Ok ¥ 15624474 Ok ¥
Oce £ -5,956792 ek £

Puc. 60. MeHo napaMeTpoB nepemelLeHns obbekTa

6.5.2. BpaweHue obbekTa

BpalueHue BblaeneHHoro o6bekTa cLeHbl MPONCXOAUT OTHOCUTENbHO reOMETPUYECKOro
LeHTpa obbekTa.

UTto6bl BpawaTb 06BbEKT B 06nacT NnpocMoTpa, BbIMOMHUTE criegyowime AenCTBUS:

1. Bbibepute MpaBka > Bpawartk U HaXXMUTE Ha KHOMKY £ OCHOBHOW NaHenu nH-
CTPYMEHTOB. BkntoyaeTcst pexxnm BpaleHus BblaeNeHHbIX OObEKTOB.

2. LUWenkHnTe kHonkon MbIWwK No o6beKTy. B pesynbrate otobpaxkaeTca cdepa Bpa-

© 30-Mod *"Cy/Users/guk/Desktap/Exarepunypr_3D/AN_chasovnyabd” =n e ==
®alin  Mpaska  Bua | Ofvertel | Crom  Okha  Crpaska
EPEPE v o EEo0 @ER Fe@ e rum
ME L BaR xh@e poz » s HEAE e 18| ke )
Matet wHCTy pymenTos 8 %
= OCHDBHbIE CEOICTES
M BuldfLine[182]] |
Croii Layer (ID 04)
Fparn Tect rnyGure!
[ Pecpa [7] Tect aneda
7] Bepwrts [7] NpospauHei
Thu, rpani OcBeleHHEI
7] Ofp. rparm AnHaruecHi

[ 3aTensmowi
— ATpHGyTHI

= [anofHMTENEHEIE CEOMCTES
Naparerper | Uewtp | Kanmpon

(»](m](m] [s]_oo

Orient: (-0.000000, 0.000000, -0.000000)

Puc. 61. Cchepa BpalleHus obbekTa
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3. BblbepuTe ognH 13 cneayowmx BapMaHToOB BpalleHus oobekTa:

* 4yTOObI BpaLwaTb 0O6BLEKT BAOMNb OOHOU U3 NIIOCKOCTEN cdhepbl BpaLleHus, noase-
ANTE KypCcop MbILLIM K NAIOCKOCTU. BbiBpaHHas NNoCcKOCTb OTOBpaXkaeTcs XenTbiM
LiIBETOM.

° 30-Mod *"CifUsersfguk/Desktop/Exatepunbypr_30FAMN_chasovnya ba” E@

Maiin  Mpaska  Bug  Obwbekter Cnom  Okna Cnpaeka
ELEPE 2 30000  @EE Fe@ € runam
ME Y AR A b@e e = @@ e n w0 -(koemem -

MaHenE MHCTPYMEHTOE F X
= OCHOBHBIE CEOMCTBA ———————————————————
WA BuildLine[182]] I
Cnof Layer (1D 04) E]
[patk TecT rayiHHE!

[] Pefipa [] Tect anstha

D EeplmnHE D MpozpayHEi

NHw, rpaqH OCBEIWEHHEIFR

] ofp. rpanw JvHamAHeckmi
[7] 3aTeramumii

= ATprOYTEI

= JONonHHTENEHBIE CEOACTES

NapaMeTpel ” UeHTp ” KoHTpon

> ][n][m]&)_ o

Orient: {-0.000000, 0.000000, -0.000000)

Puc. 62. BpawleHune obbekTa BAOMb O4HOM U3 NNOCKOCTEN cdhepbl BpaLleHUst

* YyTOObI BpallaTb 06LEKT B c8060OHOU Mi0cKoCcmMuU, NOABEANTE KYPCOP MbILIN B
LeHTp cdepbl BpalleHus. Cdepa BpallleHUs oTobpaXkaeTcs XKenTbiM LIBETOM.
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R EEF | v

> ][n][m]&)_ o

Orient: {-0,000000, 0000000, -0.000000)

° 30-Mod ™ CifUsers/guk/Desktop/Eratepunbypr 3D/AN_chasovnya.ba”

Maiin  Mpaska  Bug  Obwbekter Cnow  Okna Cnpaeka

[E=8 Fom =)
ELEPHEH 9> D3O0LQABI0 @B Be & rum
» Do Ten #x B8 @ 1 8| Ob-Gomems ]
MaHenE MHCTPYMEHTOE F X
= OCHOBHBIE CEOMCTBA ———————————————————
WA BuildlLine[182]] I
Cnof Layer (1D 04) E]
[patk TecT rayiHHE!
[] Pefipa [] Tect anstha
D BeplnHE D MpozpaqHEIi
NHw, rpaqH CCBEWEHHBIFR
] ofp. rpanw JvHamAHeckmi

[7] 3aTeramumii

= ATPMOYTEI

= AononHHTENEHbIE CEOFCTES

NapaMeTpel ” UeHTp ][ KoHTpon

Puc. 63. BbibpaHHas cBobogHasi NNoCcKOCTb

4. Haxmute n yaep>xuBanTte KHOMKY MbILLX, NPX 3TOM BpaLllanTe ob6bekT o Heobxo-

ONMOro MOoJ1I0XKeHUA.
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© 30-Mod *'C:/Users/guk/Desktop, - 3D/AN_ch a3 ===
Daiin Mpaska Bug OBwextsl Crow  Okea  Crpaska
ELEPHEH > ([ OV RESD @EE He ® o rum
MEVE R R b [@Fa 2o == [FFEEE 0w bk )
MaHens wHCTpymMerTaE 8 x
= OCHOBHBIE CBOMCTBA
W Build[Line[182]] m
oo Layer (I 04) =
rpasn TecT rayBis!
[ Pesipa [] Tect aneda
[ Bepusrie: [] Mpaspaureii
Tl rpani Ors
] 06p. rparmn %
[ 3aTeramowmi
= ATpHGyTe!
= flOMORHHTENEHbIE CBOHCTEA

J)®) (=) _ow

Orient: (7614349, 52.397206, -57.161909)

Puc. 64. BpalieHne obbekTa B CBOGOHON NIOCKOCTU

[onumnoHanbHo] HaxkmMnTe npaBow KnaBuLLEeN MbILKM Ha KHOMKY & OCHOBHOM na-

Henu nHcTpymeHToB. OTKpbIBaeTcs OkHO BpalueHue. 3agaliTe napameTpbl Bpalle-
HUS 0ObekTa OAHMM U3 ABYX NpeasoXKeHHbIX cnocoboB:

* OTHOCMUTESIbHO ero TeKyLero nonoxexus (B pasgene OTHocuTenbHoe);

* OTHOCUTENbHO Havyana TekyLen cuctTeMbl KoopauHart (B pasaene AGcorntoTHoe).

HaxxmuTe Ha knasuwy Enter.

7
2

B okHe BpaweHue fonyckaeTcs BBeAeHME NapamMeTpoB BpalLeHWs C OTpuLaTenbHbIMU
3HaYEHUSIMU.

Mocne BpalleHnst 06bekTa, U3SMEHEHUS B €10 PACMONOXKEHUN aBTOMATUYECKM (PUKCUPYIOTCS

B pasaene AGConTHoe, 0TOBpaXxast ero Tekylee MEeCTOMNONOXeHMe.

‘ BpaweHme \EI
AbBconioTHOE ABCONHTHOE
Oce x G Ok
Oce Y 92,397206 Ock Y
Oce £ -57.161909 Otk £

Puc. 65. MeHo napamMeTpoB BpalleHust obbekTa
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6.5.3. MacwtabupoBaHue o6beEKTa

MacwTtabnpoBaHue BblaeNeHHOro 06bekTa CUueHbl NPOUCXOAUT OTHOCUTENBHO rEOMeT-
pPUYECKOro LeHTpa obbekTa.

YTo6bl M3MeHUTb MacliTab obbekTa BAOMb TPeX OCen koopauHaTt fimbo BAOMb O4HON
13 0Cen KOoOpAMHaT, BbINOSTHUTE criegyoLline AencTBUS:

1. Bbibepute MNpaBka » MacwTtabupoBaTb UM HAXXMUTE Ha KHOMKY L OCHOBHOM
NaHenu WHCTPYMeHTOB. Bkniwoyaetrca pexum MacwtabupoBaHWs BblOeNeHHbIX
06beKTOoB.

2. LUenkHnTe KHONKOM MbIWK MO 00bEKTY. B pedynsrate oTobGpaxaeTca cuctema Ko-
opavHat obbekTa.

° 30-Mod *"Cifsersfguk/Desktop/Exatepunbypr_30/AM_chasovnya ba” E@

Waiin  Mpagka Bug  Ofwekter Cnow  Oxksa  Cnpaeka
ELEPRH O 10 Q00 @ES Be e e rum
MU RRR A o) Pes » e [EOEAE 0 8 -l -]

[MaHenE MHCTPYMEHTOE g X

= OCHOBHEIE CBORCTBA

WA Build[Line[182]] . l_

Cnoi Layer (10 04) E]
[patk TecT rayiHHE!
[] Pefipa [] Tect anstha

D BeplnHE D MpozpaqHEIi
NHW, rpank OCBELEHHEI
] ofp. rpanw JvHamAHeckmi
[7] 3aTeramumii

= ATPMOYTEI

= AononHHTENEHbIE CEOFCTES

MNapaMeTpel ” UeHTp ][ KoHTpon

]n][m]&)_ow

Scale: (1000000, 1000000, 1,000000)

Puc. 66. Cucrtema koopauHaTt oobekTa

3. BbibepuTe ocb koopauHaT BAOMb KOTOPON HEOBXOAUMO N3MEHUTb MacwTab o6b-
eKTa:
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* 4yTOObl M3MeHNTb MaclwTab obbekTa BOONMb OOHOU OCU CUCTEMbI KOOPAWHAT,
noaseauTe Kypcop Mbin K OCu KoopanHart. BelbpaHHas ocb KoopanHat otobpa-

XaeTcAa XeNTbiM UBETOM.

° 30-Mod ™ CfUsers/quk/Desktop/Eratepunbypr_3D/AN_chasovnya.ba”

Maiin  Mpaska  Bug  Obwbekter Cnom  Okna Cnpaeka

ELEPRE e D3OV aEo0 ([ @BR Be

]n][m]&)_ow

Scale: (1000000, 1.000000, 1.000000)

&

P um

ME Y R v bpE rer = @@ e nw | 0h-(koees 7

[E=1 B =)

MaHenE MHCTPYMEHTOE F X
= OCHOBHBIE CEOMCTBA ———————————————————
WA BuildLine[152]] I
Cnof Layer (1D 04) E]
[patk TecT rayiHHE!
[] Pefipa [] Tect anstha
D EeplmnHE D MpozpayHEi
NHw, rpaqH OCBEIWEHHEIFR
] ofp. rpanw JvHamAHeckmi
[7] 3aTeramumii
= ATprOYTEI
= J0NOnHHTENEHEIE CEOFACTES

NapaMeTpel ” UeHTp ” KoHTpon

Puc. 67. BoibpaHHas ocb cuctembl koopauHat Z

* 4TOObI NI3MEHUTb MaclTab obbekTa B MI0OCKOCTM O8YX OCEN CUCTEMbI KOOPAMHAT,
noaBeauTe Kypcop MblLM K epeMblyke B hopme TpeyrorbHuKa, COEANHSIIOLWENO
00e ocu. BeibpaHHasa NNockOCTb OTOOpaXKaeTcsl XKeNnTbiM LIBETOM.
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° 30-Mod ™ CifUsers/guk/Desktop/Eratepunbypr 3D/AN_chasovnya.ba” E@

Maiin  Mpaska  Bug  Obwbekter Cnow  Okna Cnpaeka

ELEPH e V10 AEIO DER e & rum

MEE RRAR b Pop == [HGEA]E e 0w oo -
MaHenE MHCTPYMEHTOE F X
= OCHOBHBIE CEOMCTBA ———————————————————
WA BuildlLine[182]] I
Cnof Layer (1D 04) E]
[patk TecT rayiHHE!
[] Pefipa [] Tect anstha
D BeplnHE D MpozpaqHEIi
NHw, rpaqH CCBEWEHHBIFR
] ofp. rpanw JvHamAHeckmi

[7] 3aTeramumii

= ATPMOYTEI

= AononHHTENEHbIE CEOFCTES

NapaMeTpel ” UeHTp ][ KoHTpon

]n][m]&)_ow

Scale: (1000000, 1000000, 1,000000)

Puc. 68. BbibpaHHas nnockocTtb YZ

* YyTOObl M3MEHUTb MacliTab obbekTa BAOMb MPEX OCEW CUCTEMbI KOOpAWHAT,
noaBeanTe Kypcop MbILWN B LIEHTP OCel koopauHart. BeiGpaHHas obnactb 0To6-
paxaeTcs B opMe TpeyrornbHMKa XXenToro LBeTa.
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© 30-Mod *"Ci/Users/qui/Desktop/Exarepuibypr_3D/AN_chasovnya b3"

Daiin  Mpaska Bua Ofvertsl Cnow  Okda  Crpabka

DamE_sw o

Scale: (1000000, 1,000000, 1.000000)

ERPEPYEH 9 T33O AE09 [@ER Bee

MEL Y SRRy E@Eg 2o B [FFEEE e nm D[k <]

oo )

£ rum

Maens HcTpymenTos 5 x

= OCHOBHbIE CBOFCTES

VA Build(Line{182]] . l_

Cnoit Layer (1D 04) (]
TpaHh TecT ryGHHE!
[] Pefipa 7] Tect anbha

[] BepumHe [T MpozpauHeii
7. rpann OcBelEHHbIT
[] ofp. rparin Apanieckhi

(] 3aTenamouwwni

— ATpHSyTH
- foo Hole Cooiic
Naparerper || Uermp [ ormpon

Puc. 69. BbibpaHHas obnacTb - BOOMb TPEX OCEN CUCTEMbI KOOPAUHAT

4. Haxmute u ynep»(MBaPlTe KHOMKY MbILWIN, NMPpn 3TOM nepemMecTtmute Kypcop MblILLN.
npOVICXO,EI,I/IT n3meHeHne maclutaba obbekta BOOJb Bbl6paHHbIX oceun KoopOuHar.

© 30-Mod *C:/Users/guk/Desktop/Exarepunypr_3D/AN_chasounya.ta"
Gaiin  Mpaska Bua  Ofbekts Chow  Okka  Cnpaoka

EPEPH 0 3OV

D ©_om [5)

Scale: (6.239256, 6.239256, 6,239256); Scaling: (6.230256, 6,230256, 6.239256)

Goo @88 Fee
nptapn v tofees = [EEEAE 0 1 8] k- [coomes -

(E=E Hol =
& runm

TaHenb HHCTRYMEHTOE 8 x
= OCHOBHEIE CBOMCTES ——————————————
A BuildLine[182]] .l_
Cnoii Layer (ID 04) ()
TpaHH TecT rAyBHHE!
(] Pefipa [ Tect anbda
[7] Bepumto: [7] NpospauHs@
T, Fpark OceaIeHHe i
(] OBp. rpann AMHarAHECKi
[T 3arensowmi
— ATpHEYTE
— ACNOMHHTENsHSIE CEOFCTES

Naparnerpes | [ Uenmp | Kontpon

Puc. 70. UsameHeHne macluTaba oObekTa BOOMb 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 ¢

oTpuuaTtenibHbIMX 3HA4YEeHUAMMN.

Q N3ameHeHns pa3MepoB obbekTa aBToMaTUYeckn mKcUpytoTes B pasaernie AGContoTHoe,
oTMeYast TEKyLLME 3HAYEHNs ero napameTpoB.

0 MaciTabkpoEaHKue
ABCONHTHOE
Ock ¥ 3.957227|
Ock ¥ 3.987227

Ok £ 3.987227

ABCONHKTHOE
Qe w 3.987227
Ok Y 3987227

Ok £ 3.987227

-

[l

Puc. 71. MeHto napameTpoB MacLuTabmpoBaHusi obbekTa

6.5.4. NMpeobpa3oBaHne o6bEKTa B CETKY

B moayne npeaycMoTpeHa BO3MOXHOCTb onepau,mﬁ C NtobbIM reomeTpmny4ecknmMm Teriom.

< leomempuyeckum mesiom HasbiBaeTcs 2D nnn 3D-o06bekT, KoTopbln cosgaeTcs Ans opMnpo-
BaHWs 1 oTobpaxeHns B ouHanbHon 3D-cueHe.

OcHoBon reoMeTpm4ecKkoro Tena, ABJideTca ero cet4yartas obonouka (CeTKa).

CeTtyaTtasi 060no4yka reoMeTpu4eCcKoro Terna nMeeT onpeaeneHHyo CTPYKTYpY 1 COCTOUT
N3 BEPLUMH 1 rpaHen. BepwmnHel n rpaHmn noboro cosaaHHoro Tena (MpaBka» Co3pathb)
HEBO3MOXHO pefaKkTMpoBaTh, TO €CTb U3MEHSTb (POPMY Tera NPOon3BOsSIbHLIM 06pa3oMm.
[lna pegakTMpoBaHUsi reoOMeTpUYeCcKoro Tena Heobxoanmo npeobpasoBaTb NCXOOHbIN

0ObEKT B OHOPOAHYHO CeTYaTyo 0GOMOUKY.

[ns npeobpasoBaHus 06bekTa B CETKY BbINOMHUTE crieaytollme OeiCTBUS:

1. CosganTte 0ObEKT UM UMNOPTUPYNTE OOBHEKT.

2. Bbligenute obbekT.
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° 30-Mod *[Hoeaa cueHal

Maiin  Mpaska  Bug  Obwbekter Cnow  Okna Cnpaeka
ELEPR O @O0 A0 @88 Fe e rum
AMEE RRAR (b e PoR == (HGEAE e 1w -(woomes 7]

[E=8 Fom =)

MaHenE MHCTPYMEHTOE F X

> ](n][m] &__sa

= OCHOBHEIE CBORCTBA

Mma  MewSphere l_ l_
L]

Cnoi Layer

[patk TecT rayiHHE!
[] Pefipa [] Tect anstha
D BeplnHE D MpozpaqHEIi
NHw, rpaqH CCBEWEHHBIFR
] ofp. rpanw JvHamAHeckmi
[7] 3aTeramumii

= ATPMOYTEI

= AononHHTENEHbIE CEOFCTES

[ NapaMeTpel ” UeHTp ][ KoHTpon

= CpoWcTea chepel ———————————————————
Paawyc 1.000 =
JeTannsauna 16 -

FOPMEOHTANEHARA =

AeTannsauHa -

ERPTHKANEHSA

Puc. 72. BblgeneHHbIn 06bekT - cdhepa

00BbEKT CTaHOBUTCA penakTnpyemMbiM.

Bbibepute MpaBka > Mpeobpa3soBaTth » B ceTKy. B pe3ynsrate npeobpasoBaHHbI
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° 30-Mod *[Hoeaa cueHal

Maiin  Mpaska  Bug  Obwbekter Cnow  Okna Cnpaeka
ELEPE 2 30000  @EE Fe@ € runam
AMEE RRAR (b e PoR == (HGEAE e 1w -(woomes 7]

> ](n][m]&_sa

[E=8 Fom =)
MaHenE MHCTPYMEHTOE F X
= OCHOBHBIE CEOMCTBA ———————————————————
Mma  MewSphere l_l_
Cnof Layer E]
[patk TecT rayiHHE!
[] Pefipa [] Tect anstha
D BeplnHE D MpozpaqHEIi
NHw, rpaqH CCBEWEHHBIFR

] ofp. rpanw JvHamAHeckmi
[7] 3aTeramumii

= ATPMOYTEI

= AononHHTENEHbIE CEOFCTES

[Hapama‘rpbl ” UeHTp ][ KoHTpon

= PeaakTHPOEaHHE
R -]

Puc. 73. BblbpaHHbI 06beKT, Npeobpa3oBaHHbI B CETKY

6.5.5. PepgaktnpoBaHumne BeplinH o6beKTa

BepwUHa obbekma — TOuKN, B KOTOpOI7I CXoaATCAd rpaHun ceTyaton 0b6onoYkM Tena.

ﬂ,]’lﬂ penakTnpoBaHnA BEPLLUNH obbekTa BbINONHUTE cnepywuwimne AencTBus:

1.

2.

Cospganite 06bEeKT UM MMNOPTUPYIMTE CIOW BEKTOPHbLIX OOBHEKTOB.

Bbigenunte obbekT.

[onumoHanbHO] [na pegakTupoBaHua co3daHHO20 obbekTa BblibepuTe MpaBka »

lNMpeoGpa3oBaThb > B CETKY.

B pasgene PeﬂaKTVIpOBaHMe HaXMUTE Ha KHOMKY ".°. Bknroyaertcs pexum peaak-

TNpoBaHuA BEPLUNH obbekTa.
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xEE

> ](n][m] &__sa

° 30-Mod ™ CifUsers/guk/Desktop/Eratepunbypr 3D/AN_chasovnya.ba”

Maiin  Mpaska  Bug  Obwbekter Cnow  Okna Cnpaeka
ELEPE - 30 Qo0  @EE Fe@ &
A (ANboe 2o =

P um

= [EEEATE o 1 8 Db - )

[E=8 Fom =)

MaHenE MHCTPYMEHTOE F X

= OCHOBHBIE CEOMCTBA
Mma  Build[Line[98]]

Cnof Layer (1D 04)
[patk

[] Pefipa

D BeplnHE

NHw, rpaqH

] ofp. rpanw

[7] 3aTeramumii

TecT rayiHHE!
[] Tect anstha
7] NpozpaqHeii

OCBEWLEHHEI
JvHamAHeckmi

= ATPMOYTEI

= AononHHTENEHbIE CEOFCTES

[Hapama‘rpbl ” UeHTp ][ KoHTpon

- PE,ﬂaKTHDDBaHHe
v =

= BeplrHE!
Toqek : G4

BriGpaHo | 0
G4 XTIA

0.001 -

Puc. 74. Pexxum penakTnpoBaHus BepLUMH oObekTa

5. [onuumoHanbHo] YToObI yaanuTb BEPLUUHY, BbIAENUTE €€ U HAaXMUTE Ha KHOMKY 4

(YaanuTb).

6. YT106bl 06bEAMHUTE HECKONbKO BEPLUVH, BblaenuTte Ase unu 6onee BepLUHbI U
HaXXMuUTe Ha KHOMKy = | (O6beauHUTDb).
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© 20-Wod *"CifUsers/guk/Desktop/Exatepnibypr_3D/AN_chasounya.bd”

®aiin  Mpaska Bua  Obvextsi  Cnow  Okwa  Cripaska

EREPH O OO0V REG0 [ @EE He @ € rum
ME Y R b oe 2o Ee [E@AE e 0w Dh-loioemes -

TTaHENE MHCTPYMEHTOE 8 x

= OCHOBHBIE CBOACTES

i BuldlLine[551] -
L]

Cnoit Layer (ID 04)

panw TecT royfHe!
[ Petpa [] Tect aneda
[ BepuwmHe [] MpozspasHest
W, rpaH OCBELEHHET
[T] Oip. rparm AHaMECiHi

[T 3aTenamoumi
— ATpHByTHI

— AonomTencrie ceoficTea

e ) e

~ PeaakTHposaHie
Cv =

~ Bepurtbl
Toun : 84

BuifipaHo : 4
AXTIA

Olmj(E]E_ow |

Puc. 75. [1Be BbligeneHHbIe BEPLUNHBI

© 20-Mod *"CifUsers/guk/Desktop/Exatepuibypr_3D/AH_chasovnyabd” = Ech |
®aiin  Mpagka EBug  OfmekTsl  Cnowt OkHa  Cnpaska

ELEPE 0| OO RETT ([ @EE Be @ & rnm

ME G 2D bga el e [HE@AE e nm h-lcmemmes -

MaHent MHETRYMENToR 8 x

= OCHOBHBIE CBOACTES

W Build[Line[98]] .l_

Croif Layer (ID 04)

pank TecT rayfiHe!
[ Petipa [T Tect aneda
[ BepiumHel [7] MpozpayHe
T, rpan OcBewerHbI
[7] Ofip. rpamm JHHAHHUECKHE
[ zaTenatowmi

= ATpUBYTE!

— Aonomwrensreie ceoiicTea

[ [ e

~ PEASKTUPDB3HHE
v =

= BepuwiHs!
Toukr : 81

BrifipaHo : 1(#67)
4 XTIA
noo |2

[ (] [m] 0.00

TpexmepHoe mogenupoBaHue (Linux)

Puc. 76. OgHa BeplunHa, nonyYyeHHas nyTemMm o6beauHEHNS ABYX BEPLUMH
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8.

9.

[onunoHanbHOo] YTo6bl 06bEANHNTL HECKOSBLKO BEPLLMH, PACNOSIOXEHHbIX HA pac-
CTOSIHUM MEHbLUE 3a[jaHHOro, BBEAUTE B NOSMe 3HAYEHNE N HAXXMUTE Ha KHOMKY | |
(O6BbeaUHNTDL).

@ Ons cospnanusa anadkol modesiu o6bekTa BblOennTe BCe BepLUMHbI 00bekTa, BBeauTe
MUHMMarnbHOE PacCTOsHUE B MO N HAXXMUTE Ha KHOMKy .~ 1 (O6beanHUTD).

[onumoHanbHo] YTo6kI pa3aenvTs paHee 00beaMHEHHbIE BEPLLUMHbI, BblAENUTE UX
N HaXXMuUTe Ha kHonky M, (Pa3aenuTtb). BkrounTe pexum nepeMeLLeHnst BblaeneH-
HbIX OOBEKTOB U MepeMecTuTe Ha Heobxooumoe paccTosiHMe pasbeauHEHHble
BEPLLMHbI KHOMKON MbILLIN.

° 30-Mod ™ CifUsers/guk/Desktop/Eratepunbypr 3D/AN_chasovnya.ba” E@
Maiin  Mpaska  Bug  Obwbekter Cnom  Okna Cnpaeka
EREPRE O O3 OoLZEEo (@ER e & rum
ME Y AR r(Hre 2oy = [HFEA6 e nm -k ]
MaHenE MHCTPYMEHTOE F X
= OCHOBHBIE CEOMCTBA
WA Build[Line[95]] .|—
Cnof Layer (1D 04) E]
[patk TecT rayiHHE!
[] Pefipa [] Tect anstha
D BeplnHE D MpozpaqHEIi
NHw, rpaqH OCBEIWEHHEIFR
] ofp. rpanw JvHamAHeckmi
[7] 3aTeramumii
= ATPMOYTEI
= J0NONHHTENEHBIE CEOFCTES
[Hapama‘rpbl _” UeHTp ” KoHTpon
= PeAaKTHPOBGHHE
v =
= BeplrHE!
Toqek : 87
BriGpaHo | 1{#83)
dFXTIA
D@ @_om

Pas: (1064050, 0.551923, -1.796857)

Puc. 77. MNepemelleHne ogHOM U3 BEPLUUH Mo ocn Y

YT0o6b!I OTKMOYMTD pPeXNM pegakTnposaHnUA BEPLUNH obbekTa, HaXKMUTE Ha KHOIKY

YTtobbl co3aaTb HOBYIO BEPLUNHY obbekTa, BbIMNONHUTE cnegywuine nencTeus:

1.

Bbioenute oGbeKT.
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2. B pasgene PegaktupoBaHUue HaXXMUTE Ha KHOMKY . *. BkniovaeTtcst pexxum pegak-
TMPOBaHNSA BepLUMH OObEKTa.

3. B paspene BepuwwuHbl HaxmuTe Ha kHomky .+ (CospaTb). Bkniouaetca pexum
CO3[aHu1s BEPLUMH.

4. YcTtaHoBUTE Mapkep B HeO6XoaMMOe NonoXeHne Ha O0beKTe.

° 30-Mod ™ CifUsers/guk/Desktop/Eratepunbypr 3D/AN_chasovnya.ba” E@

Waiin  Mpagka Bug  Ofwekter Cnow  Oxksa  Cnpaeka

ELEPH e V10 AEIO DER e & rum

MEF ARR e 2eoR e [Hg[eA[8) e n ®  Oh-(Knoemee -]
[MaHenE MHCTPYMEHTOE g X
= OCHOBHBIE CEOMCTBA ———————————————————
Mma  Build[Line[98]] .I_
Cnoi Layer (10 04) E]
[patk TecT rayiHHE!
[] Pefipa [] Tect anstha
D BeplnHE D MpozpaqHEIi
NHW, rpank OCBELEHHEI
] ofp. rpanw JvHamAHeckmi
[7] 3aTeramumii
= ATPMOYTEI

= J0NONHHTENEHBIE CEOFCTES
[Hapama‘rpbl _” UeHTp ][ KoHTpon
= PeAaKTHPOBGHHE

e =

= BeplHHE
Toqek : 87

BriGpaHo | 1{#83)
X TTA

> ](n][m] &__sa

Pwuc. 78. YcTaHOBNEHHBIN Mapkep AN CO30aHNs B 3TON TOYKE HOBOW BEPLUMHbI 0ObeKTa

5. LLen4ykom KHOMKN MbILIW CO3AaNTe HOBYHO BEPLUMHY OObeKTa.
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EPEOH O
ki ES b R ER R

> ](n][m] &__sa

° 30-Mod ™ CifUsers/guk/Desktop/Eratepunbypr 3D/AN_chasovnya.ba”

Maiin  Mpaska  Bug  Obwbekter Cnow  Okna Cnpaeka

DioNeEon @ER Fe e

£ rnnm

Nbrn pew wx CEEAE @ 1 8| Ob-Gomems ]

[E=8 Fom =)

MaHenE MHCTPYMEHTOE F X

= OCHOBHBIE CEOMCTBA
Mma  Build[Line[98]]

Cnof Layer (1D 04)
[patk

[] Pefipa

D BeplnHE

NHw, rpaqH

] ofp. rpanw

[7] 3aTeramumii

TecT rayiHHE!
[] Tect anstha
7] NpozpaqHeii

OCBEWLEHHEI
JvHamAHeckmi

= ATPMOYTEI

= J0NONHHTENEHBIE CEOFCTES
[ NapaMeTpel _” UeHTp

= PeAaKTHPOBGHHE

(v =

= BeplrHE!
Toqek : 88

] [ KoHTpon

BriGpaHo | 2
FX 1A

Puc. 79. Co3gaHue HoBOWM BePLUNHLI 0ObeKTa

6. YTOObI OTKMIOUNTL PEXMM CO30AaHNS BEPLUMH, HAXXMUTE Ha KHoMky .+ (Co3aaTthb).

6.5.6. PepaktnpoBaHue rpaHen obbekTa

paHb 06beKkmMa — MUHUManbHbLIA TPEYroNbHbIA 3ANIEMEHT ceT4aTon 060NoYkM Tena.

FpaHb Kaxxgoro obbekTa COOEPXNUT HOPpMaATlb. Ecnu HOpMaJlib HarnpaeneHa B CTOPOHY
HabnogaTens, 1o rpaHb obbekTa 0To6pa>|<aeTc;|. Ecnu HOpMalJib HanpaBreHa B NpoTu-
BOMOJI0XXHYHK CTOPOHY OT TOYKU HabnogeHus, 1o rpaHb He 0To6pa>KaeTc;|.

ﬂ,]’lﬂ penakTnpoBaHuUA rpaHe|71 obbekTa BbINONHUTE cnepyouwimne AencTBus:

1. CosganTe 0ObEKT UMM UMNOPTUPYNTE CNON BEKTOPHBLIX OOBHEKTOB.

2. Bbligenute obbekT.

3. [onumoHanbHO] Ons pegakTMpoBaHusi co30aHHo20 obbekTa Bbibepute MpaBka >
NMpeoGpa3oBaThb > B CETKY.
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4. B pasgene PegaktupoBaHue HaXXMUTE Ha KHOMKY . BknoyaeTcs pexxum pegak-
TUPOBaHMs rpaHen obbekTa.

° 30-Mod *"Cifsersfguk/Desktop/Exatepunbypr_30/AM_chasovnya ba” E@

®ain  Mpagka Bwg  Obwekter Cnon  Oxkna Cnpaeka
EREPRE O O3IOoLZEEIT([@ER e & rum
ME Y Ry e = ([g@e® e n w0k v

[MaHenE MHCTPYMEHTOE g X

= OCHOBHEIE CBORCTBA

WA Build[Line[95]] . |—
Cnof Layer (1D 04) E]
[patk TecT rayiHHE!

[”] Pefipa 7] Tect ansda

D BeplnHE D MpozpaqHEIi

NHw, rpadH CCBEWEHHEIF

] ofp. rpanw JvHamAHeckmi
[7] 3aTeramumii
= ATPMOYTEI

= JONOMHMTENEHEIE CEORCTES

[Hapama‘rpbl“ LeHTp ][ KoHTpan

= PeaakTHpOBaHHE
e

= paHH
FpaHH & 124

BriOpaHo ; 0
v XADS P
[ ¥aanmTs ceoboaHbIE BEpLHHE!

BelaentTe cxomne

B NnocKacTH 3z =

= Hopmank

[#] Cozazsate

I:‘ CrnaweHHLIe
Mo rpynnar

Fpynnen

0 1 2z 3 4 £l & 7
8 9 10 (11 |[12 || 13 [[14]]15
16 |17 |18 || 19 J[20 |21 [[22 [| 23

E@E] 0.00 24 ) (25 (26 ) (27 ) (28] (22 ) (30 ] (=1

Puc. 80. Pexxum pegaktnpoBaHus rpaHer obbekTa

5. [Ins BblgeneHusi rpaHen BbINONHWUTE cneaylmve AencTBus:
* [onuMoHanbHO] BblAENUTE OTAENbHYH FpaHb LLIENYKOM NEeBOM KHOMKU MbILUU;

ﬁ, UT06bl BbIOENUTb HECKOMbKO rpaHew, Haxmute U yaepxuBante knasuwy Shift, n
LenyYkammn MbILLK NOCefoBaTenbHO BbiAeNNTe HEOOXOAMMbIE FPaHMu.

ﬁ, UTo6bl CHATb BbiAENEHNE OMNpeaeneHHbIX rpaHei U3 BolAeNeHHON rpynmbl, HAXMUTE U
yoepxvBanTe knasuwwy Ctrl, v Lwenykamm Mbilun nocrneaoBaTenbHO CHUMKUTE BblAeneHne
Y HYXXHbIX rpaHen.

* [onuMoHanbHO] ANs BblAeNeHUs rpynnbl COCEAHUX rPaHeN HAaXMUTE N yOepXKu-
BaliTe NeBYH KHOMKY MbILIW 1 MEPEMECTUTE KYPCOP «pacTarMBasi» NpsiMoyronb-
Hyt0 06nacTb, BHYTPU KOTOPbLIV ByayT BblAeneHbl rpaHu;
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* [onuuoHanbHO] Ansa Toro YToObl BbIAENUTbL CXOXKKe rpaHn oObekTa, T. €. rpaHn
HaxoAsawmecs psaoM C BblAENEHHOW U NPy 3TOM fexawme B OOHOM C Heu
MNOCKOCTU (NN Ke B NNOCKOCTAX, BrM3KMX N0 COCEACTBY C M3HAYarbHOW), Bbl-
NONHUTE crneaytoLlee:

1. BBegute makcMmarnbHO 4OMYCTMMBbIN Yros OTKIOHEHUS OT NITOCKOCTM B KOTO-
POW NEXUT N3Ha4varnbHO BblAeNeHHas rpaHb B pasgerne Boiaennutb cxoxue,
ot 0 go 180 rpagycos.

2. HaxmuTte Ha kHornKy B nnockocTu.

@ Cnvwkom Marsible 3Ha4YeHue yrna OTKIIOHEHWS MPUBEAYT K U3NULLHE CTPOroi NpoBepKe
CXOXECTM rpaHeit, nanuwHe Gonblune — K BblAeNeHNI0 BCeX rpaHei oobekTa He3aBu-
CUMO OT VX pacnosfiokeHus. BBoa paumoHanbHbIX 3HaYeHWit yrra no3BosnseT GbICTPo
BbIAENMUTb eAUHO0GPa3HbIe Y4acTKN OGBLEKTOB, YTO MOXKET ObITb MOSIE3HBIM, HAaNpPUMep,

npu TEKCTYPUPOBAHNM.

B aTtom cnyyae Konm4ecTBo 0B6HapyXeHHbIX CXOXUX rpaHemn 1 pagnyc nx obHapyxeHus
noTeHUManbHO He OrpaHuYeHbl, OQHAKO B pesynbrate onepauun 6yayT BblaeneHbl
TOMNbKO Te CXOXMWEe rpaHK, KOTOpble HAaXOAATCs B HEMOCpeaCcTBEHHOM COCeACcTBe Apyr
oT gpyra. Npu aTOM BblgeneHne He pacnpocTpaHAeTCa Ha U30NMPOBaHHbIE Y4acTKu, a
TakKe Ha rpaHu, Haxoaswmecs B napanmnernbHbIX NIOCKOCTAX.

6. [onumoHanbHO] YTOOLI yaanuTb rpaHb, BbIOENUTE €€ U HaXMUTE Ha KHOMKY 4
(YaanuTb).

% [ns yganeHus BepLUnH BblAEMNEHHbIX rpaHen ycTaHoBuTe hnaxok Yaanuts cBoboaHble
BePLUMHbI U MOCIe 3TOr0 HaXXMUTE Ha kHoMKy 24 (YaanuTb).
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© 30-Mod *"Ci/Users/guksDesktop/Exare punypr_3D/AN_chasovnya b3"

®afin Mpaska Bug Ofvexts Cnow Okwa  Cnpaska
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Teynne:
o)== )]0

Puc. 81. BoigeneHHas rpaHb ob6bekTa ong yaaneHus
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Puc. 82. YoaneHve BblaeneHHOn rpaHn
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7. [onuuoHanbHO] YTo6bI OTAENUTE rPaHb OT OObEKTa, BbIAENUTE €€ N HAXMUTE Ha
kHonky M, (OTAenuTk). BkriounTe pexmm nepeMelLeHns 06LEKTOB 1 NepemMecTuTe
OTAENEHHY0 rpaHb. NMpy 3TOM rpaHb OCTaeTcH B Kapkace o0bekTa.

© 30-Mad *C:/Usersfquk/Desktop, Exate purbypr_ID/AN_chasounya b3" (E=3 Hol |

Daiin  Mpaeka Bua  Ofexte Cnow  OkHa  Cnpaeka
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Pos: (0.414705, 1019153, -0.752742)

Puc. 83. BblaeneHHas rpaHb obbekTa ans oTaeneHms

© 30-Mod *C:fUsersfguk/Desktop/ Exarepuntiypr_3D/AN_chasovnya,o3" felfa ==
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Puc. 84. OtoeneHHas oT oObekTa rpaHb
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8. [onuuwoHanbHO] [ns pasgeneHus rpaHen obbekTa Ha Gonee manble, HaAXXMUTE Ha
kHomky 1A (Pa3genuTtb) 1 UCMONb3yinTe MapKkep MbilLv NS PasMETKU rpaHuL, HOBbIX
rpaHen mexagy cyllecTByowWmMn pebpamm n BepLUMHaMM.

@ Mpu HaBeAEHUM Kypcopa Ha BEPLLMHY, MapKkep oToBpaxaeTcs B BUAe HeBOomMbLLOro KpecTa

6enoro uBeTa.

@ Mpu HaBedeHWM Kypcopa Ha pebpo, Mapkep oToBpakaeTcsl B BUAE BOCbMUKOHEYHOMO

KpecTa ceporo LBeTa.

B)m)®) €_om

s ™
° 3D-Mod *"Ci/Users/guk/Desktop/Exarepunbypr_3D/AN_chasovnya.tx3™ l = |8 ﬂ
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EREPRRE O Q3O AEII([@DER He € »nm
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[7] pefipa [C] Tecr ancda
[] BepusHil [T] NpozpauHsii
WL rpaHi OcBeleHHEI
[] Ofp. rpanm JMHaMHHECMi

[T] saTensoumi

= ATpubyTEI

= [lononHUTensHeIe CBORCTEA
[J'}apanerpu ” UenTp H Koxtpon
= PepaxTiposanine

RIL L
= TpaHn

Mparm: 1

Bribparo : 0
v X A > U
[T ¥aanuTs csofioatsle BepwHEI

BolaennTe cxomme

= Hopmanu
Co3nasats

D CrnakenHbie

Mo rpynnam
Mpynnbl
0 1 2 3 4 5 6 7
8 9 (10 f[11)[12][13|[14][15

16 || 17 |[ 18 19 (20 f[21 [|22]]| 23
24 || 25|26 [[27 /|28 (29 [] 30|31

Puc. 85. OtaenbHas rpaHb ob6bekTa (ocTanbHble aneMeHTbl 06bekTa yaaneHbl Anst HarnagHoOCTH

unncTpaumm)
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-

° 3D-Mod *"Ci/Users/guk/Desktop/Exarepunbypr_3D/AN_chasovnya.tx3™ l = |8 ﬁ-‘
®aiin  [paexa Bug Obvextel Cnow Oknwa Cnpaska
EREPRRE O Q30 AEII([@DER He € »nm

RMEF AR v purep = e [HF@A]E e 0wk -(ooanmes -

MaHens MHCTpYMEHTOS g x

= OcHOBHbIE CBOACTEA

yma BuidLine[s]] N
Cnoit Layer (ID 04) E
Tpann Tect raybuHe!

[] pefipa [C] Tect anstha

[] BepusHil [T] NpozpauHsii

WL rpaHi OcBeleHHEI

[C] o@p. rpatm AuHaMHHeciai

[T] saTensoumi

= ATpubyTEI

= [lononHUTensHeIe CBORCTEA
[ MNapameTpel ” UenTp ][ Koxtpon
= PepaxTiposanine

(v

= [parn
Mparm: 1

Bribparo : 0
v X A > U

[T ¥aannTs csofontkie BepwHE

BolaennTe cxomme

= Hopmanu
Co3nasats
D CrnakenHbie
Mo rpynnam
Mpynnbl
0 1 2 3 4 5 6 7

16 || 17 |[ 18 19 (20 f[21 [|22]]| 23

m@@ 0.00 24 || 25|26 [[27 /|28 (29 [] 30|31

Puc. 86. OgHa rpaHb pa3buta Ha ase. Cosgaetcsa pebpo Ana pasbueHns JaHHOW rpaHn Ha Tpu
OoTAENbHbIX.

Bo Bpemsa pasmeTku rpaHul, HeOBXoOUMO Yy4YuTbIBaTb, YTO BCE rpaHW OOSTKHbI
npeactaenaTb M3 cedsa TpeyronbHUK. COOTBETCTBEHHO, NPU MNOMbITKE CO34aHUs
nonb3oBaTenemM HOBOW rpaHnLbl Mexay AByMsi pebpamu (CM. MNNKCTpauumn HUXe),
OyaeT BbINOMHEHO aBTOMAaTUYECKOE NOCTPOEHME BCEX HEOBXOANMbIX JONONHUTEMb-
HbIX FpaHemn.
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3D/AN_ch 3"

@ 3D-Mod *"CU K/D:

®aiin  Mpaska Bug Obwextsi Crow | Owwa | Cnpaska
ELEPEH e D30 a0 @EE He@ k4
ME ] BAR kb 2D PR

b nm

= = [EEAE) o 1 8 b -omms )
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T
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] 06p. rpam
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=
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— Hoprann
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Mo rpynan

Tpymmet
o )(](2]E]EE)E]E
8 (9] (1] (ax](32]) (53] (2] (s
16 ) (17] (18] (19 ] (20] (21] (2] (=
24 (25] (25 ] (27] (28] (8] [30] (3¢

Puc. 87. Monb3oBaTens cO34aeT HOBYIO rpaHnLy MexXay CyLLECTBYIOLWUMM peGpamu (MUHKS

BblAerneHa KpacH bIM)

@ 3D-Mod *"CU k/Desk - 3D/AN_ch el

Qaiin  Mpaska Bua  O6vextsi Cnow | Okea | Crpaska
ELBEOEH v 30 ARI0 [ DEE He @ &
REELE DXEAD xbxE e

= [FF@0@ o 1w k-(Koewmes -

b nm

MaHeNb MHCTPYMEHTOR. a8 x
= OcHoBHbIE CBOMCTEA

Vs Build[Line[58]] B
Croii Layer (ID 04)

Tparu Tect rybumer

] peépa ] Teer ansta

[ Bepumet [7] Mpozpaseiii

T, rpartn Ocsewerinbii

[Z] ofp. rpam Avvamrecai

DmE_w

] 3arersioumi
= ATpHbyTl

— Jonomumensrie cooiicea

— PERaKTHPOBAHME
cH

~ Tpanm
Mparm: 1
Beibpano : 0

v X A -8
[7] ¥aanuTs ceoBonHbie BeplHE
BeigenTe Cxae

~ Hopran
[¥] cosnasams
[C] crnaxersioe
o rpynmar
Tpymme:
o J(1]J(2](=](= 7
8 )(9 ] (a0](1x](32) (3] (2] 15
16 ] (17] (18
24 (25 (28

19 ](20](21](22] (23
27](28]( 29 (30 ] 51

Puc. 88. lNporpamma co3gana Heobxoanmble AOMONHUTENbHbIE TPAHN B aBTOMAaTUYECKOM peXnme

Ans Toro 4To6bl BLINTU U3 pexuma pasbueHuss rpaHen, Haxmute Ha KHonky L4

(PaspgenuTb) eLle pas.

110



PHOTOMOD 8.1 TpexmepHoe mogenupoBaHme (Linux)

9. [onuuoHanbHo] YTobbl 0TCOEANHNTL rPaHb, BbIAENUTE ee, HAXMUTE Ha KHOMKY 4
(OTcoeamHnTb). OTKpbLIBAETCA ANANIOrOBOE OKHO.

° 30-Mod *"Cifsersfguk/Desktop/Exatepunbypr_30/AM_chasovnya ba” E@

®ain  Mpagka Bwg  Obwekter Cnon  Oxkna Cnpaeka
ELEPR O N3O0 ARI DEE Fe e rum
MUY RSB AHre Pen e EEEAE @ 18 - ]

[7] 3aTeramumii

[MaHenE MHCTPYMEHTOE -

= OCHOBHBIE CEOMCTBA ———————————————————
Mma  Build[Line[98]] .I_
Cnof Layer (1D 04) E]
[patk TecT rayiHHE!

[] Pefipa [] Tect anstha

D BeplnHE D MpozpaqHEIi

NHw, rpadH CCBEWEHHEIF

] ofp. rpanw JvHamAHeckmi

= ATPMOYTEI

= JONOMHMTENEHEIE CEORCTES

= PeaakTHpOBaHHE
=

[Hapama‘rpblj[ LeHTp ][ KoHTpan

= paHH
CpaHH @ 148

Bribparo : 1{#121)
vXADS U
[ ¥aanmTs ceoboaHbIE BEpLHHE!

BelaentTe cxomne

B nnockocTH 32

= Hopmank

[#] Cozazsate
I:‘ CrnaweHHLIe

Mo rpynnar

Fpynnen

0 1 2z 3 4 £l &
8 9 10 f[11 J[12 [[13 [[14
16 |17 || 18 || 19 |[20 || 21 |[22

E@E] 0.00 24 |25 [| 26 |27 |[28 |[29 || 30

23
31

Pas: (0414705, 1.019163, -0,153745)

Puc. 89. BbliaeneHHas rpaHb obbekTa aAnst oTcoeamHeHus

10. [onumoHanbHO] Anga Toro YToObl cAaenaTb KONUK OTCOEAMHSIEMON rpaHn, NpuBs-
3aHHY0 K 06bekTy, HaxxmuTe [la. B cnyyae otcyTcTBMA HEOO6XOAMMOCTM COXpPaHEHUS
KONUKN OTCOEANHAEMOM rpaHn B cocTaBe 00bekTa, HaxxmuTe Her;

r° Benpoc Mw

CaenaTe Konuw?

[ da J [ Het ] [ Crmena

Pwuc. 90. OkHo «Bonpoc»
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11. BkntounTe pexmm nepemeLLeHnsa o6bekToB 1 nepemectute o6bekT. OTcoeanHeHHas
rpaHb He BXOAUT B Kapkac 00bekTa 1 ABNSETCA OTAENbHbIM 06bEKTOM.

[MaHenE MHCTPYMEHTOE -

° 30-Mod *"Cifsersfguk/Desktop/Exatepunbypr_30/AM_chasovnya ba” E@

®ain  Mpagka Bwg  Obwekter Cnon  Oxkna Cnpaeka
ELEPE 2 30000  @EE Fe@ € runam
ME ARR A pre Peg s [Hg@0]@ e n 8 -« -

= OCHOBHEIE CBORCTBA

Vs Build[Linel38T1(L) I
Cnof Layer (1D 04) E]
[patk TecT rayiHHE!

[”] Pefipa 7] Tect ansda

D BeplnHE D MpozpaqHEIi

NHw, rpadH CCBEWEHHEIF

] ofp. rpanw JvHamAHeckmi
[7] 3aTeramumii

= ATPMOYTEI

= AononHHTENEHbIE CEOFCTES

[Hapama‘rpblj[ UeHTp ][ KoHTpon

= PeaakTHPOEaHHE
R -]

D)) @ _om

Puc. 91. OTcoeamHeHHas oT obbekTa rpaHb

12. YTobbl CMEeCTUTb rpaHb B HanpaerneHuM HOpManu, TO €CTb U3MEHUTb NULEBYHO
rpaHb Ha 06paTHYI0 UM HA0BOPOT, HAXMUTE Ha KHOMKY &= (Pa3BepHyTh).

QA Kaxgas rpaHb obbekTa COOEPXKNT HOpMalJlb. Ecnu HOpMarb rpaHun HanpaslieHa B CTOPOHY
HabniogaTtens, To faHHas rpaHb 0To6pa>|<aeTc;| B NaHenn npocMoTpa U Ha3blBaeTCAa Jiu-
uyeeasd epaHb. NHaue rpaHb He OTO6pa)KaeTCF| 1 Ha3blBaeTCA 06pamHOL7.
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© 30-Mod *"C:/Users/quk/Desktop/Exarepunbypr_30/AN_chasovnyaba”

@aiin  Mpaska Bua  Obwextel Cnom  OkWa  Crpaska
EREYH o HIO0VERDA (@DES e & rum
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= OCHOBHEIE CBOHCTES
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Crofi Layer (ID 04) [
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=
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B nnockocTh 32 +

= Hopi
Cosaseats

7] Crnasertoie

Mo rpymnan

Tpyrns!

D])m] & _ oo 24 ] [25) (26 ] (27 [28) (29 ] [30) [t

Puc. 92. BbigeneHHas rpaHb o6bekTa ansg usMeHeHus1 HanpaeneHnsl ee Hopmanu

© 30-Mod **Ci/sers/quk/Desktop/Exarepurtypr_30AAN_chasovnya b

Maiin  Mpaska Bug Ofbextsi  Cnom  OkWa  Cnpaska
ELEPH v WIOLZRE00 ([@E® He @ & rum
NE Y RRR b 2e 2oz ®s [HEA@ e 0w O-[Koomes v

Marens WreTpymenTos 5 x

— OCHOBHbIE CBOACTES
WA BuildLine{8]]

Croii Layer (ID 04) )
parn Tect rnyGume!

] Pepa 7] Tect anbdha

"] BepuwrHe [] Npospauneii

T, rpani OCBEUEHHEI

[] OBp. rparm APHarEcKri

7] 3arenamouyi

= ATPHEYTE
- cEOHcTES

[Lmepanerpe ][ Uewme |[ Korpon

— Peasctrposamne

-rpa—
TpaHi | 147
BeBpaHD | L(#86)

X AU
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= Hopi
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E]E]E 0.00 2+ ][25] (26 ] (27 ] (28] 23] [30] a1

Puc. 93. O6paTtHas rpaHb
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13. [onumoHanbHo] YTOObI BbIPpaBHATL NOMOXEHNE HOpMarnen BbliAeNeHHbIX rpaHen no
OTHOLLEHWIO APYT K APYFY, HAXXMUTE Ha KHOMKY .2 (BbinpaBuTh).

@ YT00bl M3MEHNTbL 0OpaTHYIO rpaHb Ha NMLUEBYIO, BbIAENUTE NEPBON NULEBYHO rpaHb. Ha-
npaBrneHne HopManu NepBoON BblOEMNeHHOW (MO O4YepPedHOCTU) rpaHn SBNSETCH OCHOBOM
ONs OCTanbHbIX rpaHen.

° 30-Mod *"Cifsersfguk/Desktop/Exatepunbypr_30/AM_chasovnya ba” E@

®ain  Mpagka Bwg  Obwekter Cnon  Oxkna Cnpaeka
ELEPE 2 30000  @EE Fe@ € runam
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[MaHenE MHCTPYMEHTOE -
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[7] 3aTeramumii

WA Build[Line[95]] . l_

Cnof Layer (1D 04) E]
[patk TecT rayiHHE!
[] Pefipa [] Tect anstha

D BeplnHE D MpozpaqHEIi
NHw, rpadH CCBEWEHHEIF
] ofp. rpanw JvHamAHeckmi

= ATPMOYTEI

= JONOMHMTENEHEIE CEORCTES

= PeaakTHpOBaHHE
e

[Hapama‘rpbl ” LeHTp ][ KoHTpan

= paHH
FpaHH @ 147

BriOpaHo ; 2
v XADE D
[ ¥aanmTs ceoboaHbIE BEpLHHE!

BelaentTe cxomne

B nnockocTH 32

= Hopmank

CozasBaTE
I:‘ CrnaweHHLIe
Mo rpynnar
Fpynnen
0 1 2z 3 4 £l &

16 (17 J[18 |[19 |[20 |[=21 || 22

E@E] 0.00 24 |25 [| 26 |27 |[28 |[29 || 30

23
31

Puc. 94. BeiageneHHble rpaHmn
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° 30-Mod ™ CifUsers/guk/Desktop/Eratepunbypr 3D/AN_chasovnya.ba” E@

®ain  Mpagka Bwg  Obwekter Cnon  Oxkna Cnpaeka

EREPE e OIOoLZEEIT ([@ER e & rum

Mitt RmR Mboe pep e s DOEAE o 18 -G ]
MaHenE MHCTPYMEHTOE F X
= OCHOBHBIE CEOMCTBA ———————————————————
WA Build[Line[95]] .I_
Cnof Layer (1D 04) E]
[patk TecT rayiHHE!
[] Pefipa [] Tect anstha
D BeplnHE D MpozpaqHEIi
NHw, rpaqH CCBEWEHHBIFR
] ofp. rpanw JvHamAHeckmi

[7] 3aTeramumii

= ATPMOYTEI

= [J0NonHMTENEHEIE CEORCTES
[Hapama‘rpbl _” LeHTp ][ KoHTpan
= PeaakTHpOBaHHE

’ =

= patn
FpaHH @ 147

BriOpaHo ; 2
vXAQRS D
[ ¥aanmTs ceoboaHbIE BEpLHHE!

BEIAENHTE CxOMHE

B NnocKacTH 3z =

= Hopmank

CozasBaTE

I:‘ CrnaweHHLIe

Mo rpynnar
Fpynnen
0 1 2z 3 4 £l & 7
8 9 10 (11 |[12 || 13 [[14]]15
16 |17 |18 || 19 J[20 |21 [[22 [| 23

E@E] 0.00 24 ) (25 (26 ) (27 ) (28] (22 ) (30 ] (=1

Puc. 95. O6paTtHas rpaHb M3MeHunach Ha NUUEBYIO rpaHb

14. YT0Bbl OTKMIOYNTL PEXUM PEAAKTMPOBAHUS rpaHen 00beKTa, HaXXMUTE Ha KHOMKY

»-.

UTto6bl co3gaTh HOBYIO rpaHb OObEKTA, BbINOMHUTE criegyowme AeNCTBUS:

1.

2.

Bbioenute oGbeKT.

[onunoHanbHO] [Ana penakTMpoBaHus co3daHHO20 obbekTa Bbibepute MpaBka >
NMpeobpasoBaTb > B CETKY.

B pasgene PegaktMpoBaHue HaXXMUTE Ha KHOMKY . BknovaeTcs pexum pegak-
TUPOBaHUS rpaHen obbekTa.

B pasgene NpaHu Haxxmute Ha kHomky = (Co3aaTth). BknoyaeTcs pexxum co3gaHus
rpaHen.
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°3D*Mod"'[Hosaa cueHal E@

®ain  Mpagka Bwg  Obwekter Cnon  Oxkna Cnpaeka

ELEPHEH 9> OD3O0LQAR0T0 @ER A6 & rum

RMEE BRR v pre Peg Ea [TGEAE e 1w Dh-(coemes -
MaHenE MHCTPYMEHTOE F X
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Cnof Layer E]
[patk TecT rayiHHE!
[] Pefipa [] Tect anstha
D BeplnHE D MpozpaqHEIi
NHw, rpaqH CCBEWEHHBIFR
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[7] 3aTeramumii

= ATPMOYTEI

= AononHHTENEHbIE CEOFCTES

[Hapama‘rpbl ” UeHTp ][ KoHTpon

= PeaakTHpoEaHHE
&=

= paHn
CpaHw : 224

BribpaHo : 0
XAl U
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= HopHank
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0 1 2 El 4 5 5] 7
8 El 10 (11 |[12 [| 13 [[14 || 15
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EHE]E] o0 24 || 25|26 )| 27 |28 || 29 |[30 |31

Puc. 96. Pexxum cosgaHusa rpaHen

5. [onumnoHanbHO] [ng co3gaHusa rpaHn, cogepXawen HopMasib No YMOM4YaHWio B
pasgene Hopmanu yctaHosrneH ¢dnaxok CospaBatb. /Havye cHUMUTE hnaxok
Co3paBaTth.

6. LUlenykom mMbilwn nocnegoBaTenbHO BbibepuTe BepLunHbl (3 1 Bonee), OT KOTOPbIX
NPONCXOANT NOCTPOEHNE FPaHM.

? Mpu HaBedeHUM Kypcopa Ha BeplUuHy, Mapkep OoTobpaxaeTcs B BUAE KpecTa ceporo
useTa.
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P ™
° 30-Mod *[Hosan cuexal @E‘g

®ain  Mpaexka Bwg Obwexter Cnon  Owna  Cnpaeka
EREPRE O O3IOoLZEEIT([@ER e & rum
ME Y R pbog Pep = [HG@NE e n w Ob-(coeme -

MaHene MHCTPYMEHTOE F X

= OCHOBHbIE (BOACTEE
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i, rpaqm OB EHHbIH
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[7] 3aTeraouwsii
= ATPUBYTEI

= [ononHuTensHeIe CEORCTE
[ﬂapaue:rpu _” LeHTp ” KonTpon
— PepaKTupoBaHue

(w=

= paHu
MpaHw : 224
BriBpaHo : 0

ExABnS -
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= HopMarn
Coznaeate
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E@E] 0.00 24 ||25||26 || 27 |28 || 29 [[30 | 31

Puc. 97. [1Be BepLUMHbI HOBOW rpaHu

7. LLenykom Mbiwn CHOBa BbiGepuTe NepByto B NOCIeN0BaTENbHOCTM BEPLUMHY FPpaHu.
Cospgaetcsa HoBasd rpaHb obbekTa.

8. YTOObl OTKNIOYMTbL PEXMM CO3O0aHUSA FPaHEn, HaXXMNTe Ha KHonky s (Co3patb).
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P ™
° 30-Mod *[Hosan cuexal @E‘g

®ain  Mpaexka Bwg Obwexter Cnon  Owna  Cnpaeka
EREPRE O O3IOoLZEEIT([@ER e & rum
M ARR b re Peg s [HgE0E e n 8 -l -

MaHene MHCTPYMEHTOE F X

= OCHOBHbIE (BOACTEE

WMma  MewSphere ’— |—
L]

Cnoii Layer

Mpatm TecT raybHb!
[] Pebpa [F] Tecr ansda
D BeplwmHs! D MpozpauHeIi
i, rpaqm OB EHHbIH
[7] ofp. rparu [OvHamaseciai

[7] 3aTeraouwsii
= ATPUBYTEI

= [ononHuTensHeIe CEORCTE
[ﬂapaue:rpu _” LeHTp ” KonTpon
— PepaKTupoBaHue

(w=

= paHu
MpaHw : 225
BribpaHo : 1{#224)
vXADRS U
|] ¥namus ceofionHsie sepumHbl

Beinenits owoxme

= HopMarn
Coznaeate

D CrnameHHbIe
Mo rpynnam
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0 1][2 3/ 4]l5s 6|7
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E@E] 0.00 24 ||25||26 || 27 |28 || 29 [[30 | 31

Puc. 98. Hoeas rpaHb o6bekTa

YUToObl Ha3Ha4YNTbL rPyNMbl CrNaXXuBaHUA ANs BblAENEHHbIX FpaHe 06bekTa, BbINOMHNTE
crnegywowmne OencTens:

1. Bblgenute oObekT.
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I B
° 3D-Mod *[Hosan cuexal @E‘g
®ain  Mpaexka Bwg Obwexter Cnon  Owna  Cnpaeka
EREPRE O O3IOoLZEEIT([@ER e & rum
MEE RRARRb2e Pop == [FGEW]E e 0w k-doames -
MaHene MHCTPYMEHTOE F X
= OcHoBHbIE CBOMCTBA
WMma  MewSphere r|—
Cnoii Layer E]
Mparm TecT raytiHe!
[] Pebpa [F] Tecr ansda
D BeplwmHs! D MpozpauHeIi
N, rpaqm OB EHHbI

[7] ofp. rparu [OvHamaseciai
[7] 3aTeraouwsii
= ATPUBYTEI

= [ononHUTENEHbIE CEOHCTEA
[ﬂapaue:rpu _” LeHTp ][ KonTpon
— PepaKTupoBaHue

R -]

[ )[n)(m] &_oo

Puc. 99. BblaeneHHbIl 00bekT
2. B pasgene PegaktupoBaHMe HaXXMUTE Ha KHOMKY . BkniovaeTtcst pexxum pegak-
TMPOBaHWS rpaHen obbekTa.
3. B pasgene Hopmanu ycraHoBute pnaxku CrnaxeHHsble v o rpynnam.

4. BblgenuTte rpaHu n HaxmuTe Ha kHomnky 00. B pesynsrate HopManu BblgeneHHbIX
rpaHen HanpasneHbl B O4HY CTOPOHY. [laHHble rpaHn oTobpakatoTca ¢ O4MHAKOBOM
SIPKOCTbIO.
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Puc. 101. HasHauyeHue rpynnbl crnaxueaHms 00 ons BblAeNeHHbIX rpaHern obbekTa
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5. BblgenuTte gpyrue rpaHu n Haxxmmute Ha KHorky 01. B pesynbrate Hopmanu aTux

rpaHel HanpaBneHbl B APYryt0 CTOPOHY.
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Puc. 102. BblgeneHHble rpaHu obbekTa
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Puc. 103. HasHauyeHue rpynnbl crnaxueaHms 01 ons BblAeNeHHbIX rpaHen obbekTa

6. [loBTOpuTE NYHKTbI 4 N 5 HEOBXOAMMOE KONMYECTBO pa3.
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7. Haxmute Ha KHOMKY & 0N OTKMOYEHNSI peXXrMa peaakTMpoBaHus rpaHern oobekTa.
6.5.7. Co3pnaHue cocTaBHOro obbLeKkrta

B mMogyne npegycmoTpeHa BO3MOXHOCTb CO3[aHUSA COCTaBHOMO obbekTa, KOTOpbIn
COCTOUT N3 HECKOMNMbKNX hparMeHTOB, Kaxabli U3 KOTOPbIX NpeactaBnser cobon ot-
AenbHbI 06bEKT. B kauecTBe oparmeHTa BO3MOXHO MCNONb30BaThb N060M 0ObEKT.

CocmasHol o6bekm — eauvHbIn 3D-00beKT, co3aaHHbI U3 ABYX 1 Bornee 06beKTOoB.
YT106bI CO30aTh COCTAaBHON 06BLEKT, BbINOMHUTE criegyowmne AenCTBUS:

1. Co3pganTte ncxogHole 06bEKTLI, U3 KOTOPbIX HEOBXOANMO CHOPMMPOBATL COCTABHOM
OOBEKT MM UMNOPTUPYIMTE CIOWN BEKTOPHbIX OOBHEKTOB.

°3D*Mod"'[Hosaa cueHal E@
Maiin  Mpaska Bug  Ofwekter Cnow  Okda | Cnpaeka |

ELEPE 2 30000  @EE Fe@ € runam

Mt ARy Foe 2ep 2 [EHG@0&E) @ n 8| O-(koames -

MaHenE MHCTPYMEHTOE -

> [n](m] <] oo

Puc. 104. NicxogHble 00bEeKThI

2. [MepemecTtute 06bLEKTHI B NpocTpaHcTBe 3D-CLEHDI.
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°3D*Mod"'[Hosaa cueHal E’
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Puc. 105. PacnonoxeHune o6bekToB B NpocTpaHcTBe 3D-CLeHbI

3. Bblgenute ocHoBHOM 06bEKT C KOTOPbIM nocrengosaTteribHO obbeguHsaoTcs
ocTanbHble 06bEKTHI.
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Puc. 106. OcHOBHOWM OOBEKT C KOTOPbIM OObEAMHATCA OCTaslbHble OOBHEKTHI

[onumoHanbHo] Ona peaaktupoBaHus co3daHHo20 obbekTa BbibepuTe MpaBka >
MpeobpaszoBaTth > B CETKy.

B pasgene PegaktupoBaHue HaXXMuTe Ha KHOMKY =

B pasnene ®parmeHTbl HaxMuTe Ha kHorky [lo6aBuTb. BknioyaeTcs pexum go-

6aBneHns o0bLEKTOB.
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Puc. 107. Pexxum pobasneHns oobLekToB

7. LU,eﬂ‘-IKOM KHOMKM MbIlWKX BblaenuTe o6bekThl, KOTOpbIE HeobxogMmo o6beanHNTL

C OCHOBHbIM O6BLEKTOM.
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Puc. 108. O6beamHeHne apyrnx o6bEKTOB C OCHOBHbIM

8. Haxmute Ha kHonky lo6aBUTb YTOObLI OTKMOYMTL PEXMM A0OaBNEeHNS OOBLEKTOB.
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Puc. 109. CoctaBHON 0OBbEKT

9. HaxmuTe Ha KHOMKY = 4YTOObl OTKMIOUYNUTL PEXUM PEedaKTUPOBaHNA pparMeHTOoB.
OTaenbHble 06bEeKTbl BXOAAT B COCTAB COCTABHOMO OObEKTA.
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Puc. 110. BbligeneHHble rpaHu cocTaBHOrO 00bekTa

CospgaHue cocTaBHOro obbekTa caMmo no cebe He NPMBOAMT K €ro aBToOMaTUYeCKoMy
NEepPecTPOeHNo — T. €. MOCTPOEHMIO HOBOK, HEMPEPbLIBHOW, KOMOMHMPOBaHHOW NOBEpX-

HOCTM, ONMCbIBAEMOW HAGOPOM rpaHe.

HeobxoaumocTb B Nogo6HOM onepaummn HanpsMyto 3aBUCKT OT TOrO,

Kakon TpebyeTtcs

pesynsTaT 1 KakuM o6pa3om npeanonaraeTcs BbIMOMHATL NocneayoLyo obpaboTky

obbekTa (Hanpumep — NoTpebyeTcs N B AanbHenweM HanoxeHne

TEKCTYp).
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Puc. 112. BoigeneHHble rpaHn coCTaBHOIo obbekTa (B TOM 4YnUcne — CKpbITbl€ Noa ero I'IOBerHOCTbPO)
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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 PepaktupoBaHWe HOXXMUTE Ha KHOMKY 5 ;

3. B pasgene ®parmeHTbl HAXXMUTE Ha KHOMKY YAanuUTb BHYTP. rpaHu. BeinonHsaetcs

nepecTpoeHne obbeKTa;
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Puc. 113. MNepecTpoeHHas NOBEPXHOCTb COCTABHOIO 00bEKTa

4. HaxmuTe Ha KHOMKY = 4YTOObl OTKIIOYUTb PEXUM PeaakTUpPOBaHUs hparMeHTOoB.

? B cucteme Takke npegycmMoTpeHa BO3MOXHOCTb 06beanHeHNst 06bekToB. Mpn o6beguHeHnn
06bEKTOB, onepauns yaaneHs BHyTPEHHUX FPaHEN 1 NEPEeCTPOEHUs MOBEPXHOCTU pe3ynbTu-
pytoLLero obbekTa HEMeANEHHO BbIMOMHAETCS aBTOMATUYECKM (CM. HUXE).
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6.5.8. O6beaguHeHMue, nepeceyeHne N BblYMTaHME OO BHLEKTOB

B Mogyne npegycMmoTpeHa BO3MOXHOCTb BbIMOMHEHWS NOrMYecKnx onepaummn odbeam-
HeHUs, NepecevyeHns U BblunTaHua oBbEKTOB (Opyr U3 Apyra).

[lns aToro BbINONHUTE crnegyowne 0eNCTBUSA:

1. Cospante ncxogHble 06beKThI (ABa 1 Bonee) nnn UMMNOPTUPYMTE CNON BEKTOPHbIX
06bLEKTOB;

®ain  Mpagka Bwg  Obwekter Cnon  Oxkna Cnpaeka

BEREPEH e D@V RE 0 DE S He® [ &/ »rum
‘ ‘ ‘ o n m [ ~[cknesannan <]

| [MaHenE MHCTPYMEHTOE g X

> J[n][m] oo

Puc. 114. NcxooHble 0ObEeKTbI

2. [MepemecTtute 06bLEKTHI B NpocTpaHcTBe 3D-CLEHbI;

5, MpocTpaHcTBEHHOE NepeceyeHne 0GLEKTOB He ABNAETCA 0bA3aTenbHbIM YCoBUEM ANs

BbINOMHEHUS onepauum (HanpuMep — B CriyyYae o6bearHeHnst 0GbLEKTOB), HO NoapasyMe-

BaeTCA AN onepaumii BblYUTaHUSA 1 nepecedeHnst 06LEKTOB (B MPOTUBHOM Clyyae AaHHble
onepaumy NPUBOAAT K HyNEBbIM pesyrisTatam).
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Maiin  Mpaeka Bwua  Ofwektel  Cron  OkHa  Cnpaeka
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> [n](m] <] oo

Puc. 115. PacnonoxeHne obbekToB B npocTpaHcTee 3D-cueHbl

3. Bblgenute oCHOBHOWM OOLEKT, C KOTOPbIM NocreaoBaTesibHO ByayT BbIMNOMHATLCS
niornyeckue onepaumu;
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Bain  Mpaeka  Bug  Ofwvertst  Cnow  OkHa | Cnpaeka
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Puc. 116. BblaeneH oCHOBHOW O0OBbEKT

4. [onumoHanbHo] Ons pegakTnpoBaHus co3daHHO20 obbekTa Bbibepute MpaBka >
Mpeo6pa3oBaTth » B CETKY;

5. B pasgene PegakTupoBaHMe HaXMUTE Ha KHOMKY = ;

6. B pasgene ®parmeHTsl, B pasaerne Jlormyeckue onepaumm, HaxXmMMTe Ha oOHY
N3 KHOMOK:

* [onumoHanbHo] O6beanHeHuUE;

* [onunoHanbHOo] MNepeceyeHue;

[onumoHanbHO] BbluntaHue (A — B);

[onumoHanbHO] BbluntaHue (B — A).

BkntoyaeTcs pexxvM BbINONHEHWUSI COOTBETCTBYHOLLEN FTOrMYECKO onepauumn Hag
obbeKkTamu.
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0 3D-Mod *[Hoean cugnal E@

Bain  Mpaeka  Bug  Ofwertsl  Cnow  OkHa  Cnpaeka

FEREPRE 90 3O REOD @ES Hed & rum

Ml RRR [Dtsa Peop s DEBAE 0 18 k-G
MaHeAb MHCTPYMEHTOE g x
— OCHOBHBIE CBOACTEA
A  Mewsphere rr
Cnof Layer E]
paHn TecT rnyEmHe!
] Pefipa [] TecT anutha
D BeplmHE! D MpozpaqHeIr
MU, rpanH OrBElLEHHBIA

o
TownocTe  0.001000 -
D)) @ _ow

[] ofp. rpanm AFHEMHUECKHE
[ savermrowmi
= ATpHOYTEI

= /ONonHATENBHEIE CBORCTES

[ﬂapanembl ” UeHtp ][ KonTpon

= PEAGKTHPOBSHHE
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= DparMeHTE!

¥ AANMTE BHY TP, MPaHk

Norv-eckie onepauki

Puc. 117. Pasgensl «PegaktnpoBanune», «dparmeHTbI» U «Jlormdeckne onepauum»

7. HacTpoiTe TOYHOCTb NepecTpoeHnss 06 LEKTOB B COOTBETCTBYIOLLEM MOSie BBOAA.
YBenuyeHune 3agaHHOro 3Ha4YeHNsi BeOET CHUXKEHUIO AeTanm3aumm UToroBblix 00ob-
eKToB. [N NOBbILEHNs AeTann3auumn BbIXOAHbIX OGbEeKTOB YMEHbLUNTE AaHHOE
3Ha4eHue.

<

Heobxoavmas npu BbINOMHEHWN KOHKPETHOM OnepaLmn TOYHOCTb NepPeCcTpoeHns 06bLEKTOB
MOXET BapbMpOBaTbCS, B 3aBUCMMOCTUN OT TpebyeMbIx pesynbTaToB U Ka4ecTBa MCXOAHbIX
AaHHbIX (HaNpPUMepP — KayecTBa NOCTPOEHMS BEKTOPHbLIX 06 LEKTOB, M3HaYarbHO CO3AaHHbIX
B LUOGC PHOTOMOD vnu B UHOM nporpammHom obecnedeHun). 3HayeHms gaHHoro napa-
MeTpa MOryT UrpaTtb CyLLECTBEHHYO pONb BO BpeMs onepaumm obbeguHeHns ob6bLeKToB,
KOTOpble, B 3aBMCMMOCTUN OT OBCTOATENLCTB X NOCTPOEHUS, MOTYT KaK naearibHO NpUMbl-
KaTb APYr K Apyry, Tak 1 6bITb NPOCTO OTHOCUTENBHO BMM3KO PacnOXEHHbIMU.

CoOTBETCTBEHHO, PEKOMEHAYETCS1 M3HA4YalnbHO BbLIMOMHATL onepauuM ¢ obbekTamn C
TOYHOCTBLIO NX MEPECTPOEHNS, 3a4aHHOM B cUCTeMe No ymonyaHuio. B cnyyae Heygosne-
TBOPUTENbHbLIX BbIXOAHbIX PEe3yrnbraToB, CUCTEMA MO3BOMSIET OTMEHWUTb BbINOMHEHHYHO
onepaumio (KHoMka ¥ OCHOBHOW NaHEN MHCTPYMEHTOB) U NMOBTOPUTBL €€ YXKe CO CKOPPEK-
TUPOBaHHbLIMW 3HAYEHUSIMX JAaHHOIO NapamMeTpa. HeobXxoamMmo yumnTeiBaThb, YTO Ype3MEPHOE
NOBbILLEHME 3HAYEHMWS, 3a4aHHOIO MO YMOSYaHMWI0, CKOPEE BCETO NPUBELET K HEYAOBMe-
TBOpUTENbHbLIM pe3ynbrataM (B BUAe HeNpPeayCMOTPEHHbIX U CYLLECTBEHHbLIX U3MEHEHUIA
nepBOHaYanbHON OpMbI 3arpy>eHHbIX OOBbEKTOB).
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8. Lenykom neBow KNaBULLIM MbILN BbIOENNTE OOBLEKT, COBMECTHO C KOTOPbLIM ANS
OCHOBHOro o6bekTa Heob6xoanMMo BbINOMHUTL BbIOpaHHYHO B NYHKTe 6 onepauuto.
OTKpbIBaeTCS AMAnoroBoe OKHO:

o Bonpoc @

./ 4 \'.

¥aanmTe obbekT?

[ Ha ] [ Het ] [ CTreHa

Puc. 118. lnanorosoe okHO

* Haxmunte Oa, ons 1oro 4tobbl yaanutb BblOpaHHbIN AONONHUTENBHbBIA 00BHEKT,
nocne BbIMOSTHEHUS onepauuu;

* Haxmute HeT, ons Toro 4tobbl He yaanaTb BbiOpaHHbIM AONONHUTENBHbIN OOBLEKT.

9. [onumoHanbHO] nocnegoBaTeNbHO MOBTOPSANTE OENCTBUSA, ONUCAHHbLIE B MYHKTE

BblLLE, C APYrMMM OObEKTaMU, 3arpy>KeHHbIMU B pocTpaHcTBO 3D-CUeHbI, B criyvae
HEeobXoANMOCTMU;

€ 30-Mod *[Hosas cuenal
Maiin  Mpaka  Bug Ofwextsl Cnow  Oka  Cnpaska

ELEPR x| 030, REo0 (B8 Hed & runm
RMELF AR NP2

® == [TEEAE ® n m -k~

(]

[B=R =)

Perspactiva MaHent MHCTPYMEHTOR g x

— (HOBHEIE CBOACTES

WA hewSphere r r
Cnaii Layer Ll
parhn TecT ryvbHe

[] Petipa [] Tect ansda

[ BepumHe: [ NpozspadHe

Tlu, rpaH OCBEWEHHER

[] Ofip. rpamm AWHSMHUECKHE

[] 2avenamowmi

= ATPpHEYTEI

— JononHTensHEE cEoficTES
[ NapaMeTpe! ” LeHTp ” KoHTpon
— PeaakTHpoeaHie
B 4
= (PparMeHTE!

YABMHTE BHYTR. FPAHA

TlorieckHe onepaun

:
A,

TosHocTe  0.001000 >
) = _ow

Al

Pwuc. 119. Pesynerat o6begnHeHnst Byx o6 bEKTOB

135



PHOTOMOD 8.1 TpexmepHoe mogenupoBaHme (Linux)

Dalin Mpaska  Bra  Obwerts Caom  Okra  Cnpaska

EPEPH Ve OO RE

Manene wHCTRYMERTOE g X
= OCHOBHEIE CBOHCTES

Mia  NewSphers r
Crofi Layer [

[¥] rparm [¥] Tect rayEire!
Petipa TecT ansda
BepuwhHo! MpospaUHbIi
[¥] M, rpatm [¥] oceewenHon
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SaTEHARWA

— ATpriyTs
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[ mspariepen || uenme KoHTpon

— PeaaTHpoBaHMe
— dparmenTen

=
(oo | 3o
¥AaNMTL BHYTP. MPaHH

Norwseckve onepatii

e
B anme (A-B)
BolsT ke (B-A)

TounocTs 0001000 |5

(> ](m](m] (=] oo

Puc. 120. Pesynetat nepeceveHns AByX 0ObeKkToB

|mavm Mpasks Bua Qe Coon Ok Cnpaaka |

| Mamens uHcTpymenTos 8 %

DODER:

Puc. 121. Pesynetat BbluMtaHua ogHoro oobekTa u3 apyroro (BapuaHTt 1)
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Dalin Mpaska  Bra  Obwerts Caom  Okra  Cnpaska

~|CK Nokanshas v

| Manens urcrpymenTas Y

(> ](m](m] (=] oo

Puc. 122. Pesynbrtat BbluMTaHWA 0QHOro 06bekTa u3 Apyroro (BapuaHT 2)

|maﬁn Mpaska  Bra Ofuerts Caom  Okra  Cnpaska |

rum |

CH NokaneHas v

Manens wHCTpYMERTOE g X
= OCHOBHEIS CBOMCTES —————————————
Mg MewBox

Croi Layer

Fparn Tect rnyGurb!
Pefipa TecT ansta
BepuwhHol MpospaqkbIi
[¥] Mu, rpai [¥] OesewenHsIi
Ofip. rpaHK [ ] Avmammaecci
3aTeHARILLMI

— ATpHGYTH

= CEOHCTES

M LienTp Kormpon

~ Cuiictea kyfia
Pasmepno 1,000
Pasnepno ¥ 1,000

@

Pasvepno Z 1,000

(»](n](m][s]_ oo

Pas: {0.000000, 0.000000, 0.234440)

Puc. 123. Pe3ynbraT BblunTaHMs 0gHOro o6bekTa U3 gpyroro (BapnaHT 1), AONONMHUTENbHbIA O6bEeKT
He ObIn yaaneH nocne BbINOMHEHNUs onepauun (M CMeLLeH AN HarmagHOCTY UINNIoCTpaumm)

137



PHOTOMOD 8.1

TpexmepHoe mogenupoBaHue (Linux)

===
®aiin  Mpacka Bua  Ofuerts Caom  Okna  Cnpaska
EAEOE 9o LoV READ @EE Be® [ & rum
meopm = [HFEA& e n w| O -(cnoemeea v
| Manens urcrpymenTas Y
[ (n)[m](<)_om
Puc. 124. Bnnsko pacnonoXeHHble 06bEKTbI
oo e |
®aiin  Mpacka Bua OfuerTs Caom  OkHa  Cnpaska
EPBEPE Y DOV EEOD [ @BEE Bee [ £ »um
Manens wHCTpYMERTOE g X

(»](m](m] ] oo

= OCHOBHEIS CBOMCTES —————————————
Mg MewBox

Croi Layer

Tect rnyGurb!
or st
MpospaqkbIi
OCESILEHHEN
[ ] Avmammaecci

6p. rpari
SaTeHARLMI
= ATpHByToI

- CBOAC
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= PEAaKTHPOBaHHE
e

~ bparmerTel

¥AAMMTE BHYTR, MRaHH

Noruseckue anepatini

TouoeTe  0,001000

Puc. 125. Bnnsko pacnonoxeHHble 06beKTbl, 06beANHEHHBIE C BEICOKOW TOYHOCTbIO
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r° 3D-Mod *[Hogan cuena) l‘:' =l 2 .‘1
®aitn  [Npaska Bug Obwexter Cnow  Cnpaska

e@EPWRE o oMaRgo @EE Bee 0 ¢rum
MELRRR v b nPk ey Boe([T[TEA% o n m O -(cKioxmwian )

[-10cHoBHEIE CBOlCTER

s MNewBox(1) |:|:|
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[-1denonHuTENBHEIE CBORCTER
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> njmf[<] ow -]

Selected "MewBox(1)"

Puc. 126. Brnim3ko pacnonoxeHHble 06bekTbl, 00beANHEHHBIE C HU3KOW TOYHOCTHHO

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 UX 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 0bbekTa, BbINOMHUTE criedytollee:

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 NOSIUIIMHUN

[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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° 30-Mod ™ CifUsers/guk/Desktop/Eratepunbypr 3D/AN_chasovnya.ba” E’
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Puc. 127. Pexxum pegakTupoBaHus To4eK NOAUINHNN

4. B pasgene TOYKM HAXMUTE Ha KHOMKY == (Co3aaTb) U LLEMYKOM KHOMKN MbILLK
co3nanTe HOBYHO TOUKY.
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° 30-Mod ™ CifUsers/guk/Desktop/Eratepunbypr 3D/AN_chasovnya.ba”

Main  Mpaeka  Bug  ObbekTo
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Puc. 128. Co3gaHne HOBOW TOYKM NONUINHUK

[onumoHanbHo] YToGbl yaanuTb TOYKY, BbIAENUTE €€ U HAaXMWUTE Ha KHOMKY &

(YaanuTb).
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Puc. 129. BblgeneHHas Todka ang yaaneHusi
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Puc. 130. YoaneHne BblAE€NEHHOM TOYKMN
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6. [onuuoHanbHO] YTObGbI N3MEHUTL HanNpaBneHMe NONUNNHUK (MOMEHATL MecTamm
NepPBYIO 1 MOCINEAHIO TOYKW NOMMIMHAM), HaXMUTE Ha kHonky ¥4 (PasBepHyTb).

7. YToObl OTKMIOYNTE PEXMM PeaaKTUPOBAHMS TOUEK MONUIMHUKN, HAXXMUTE Ha KHOMKY

6.5.11. PegaktupoBaHune kpusoun besbe

[lna penaktnpoBaHust ToMeK KpuBon besbe BbiNonHUTE crnefyloume eNCTBUS:
1. Cosgante KpuByto besbe unm nMnNopTUpymTeE Cron BEKTOPHbLIX OO BLEKTOB.
2. Bblgenute kpusyto besbe.

3. [onumoHanbHO] YTOGbI M3MEHUTL KONMMYECTBO CErMeHToB B pasgene Kpusas,
BBEAUTE KONMMYECTBO CErMEHTOB MeXAY KOHTPONbHbIMU TOYKaMW.

4. [onumoHanbHO] YTOOLI co3maTb 3aMKHYTYH KpuByto besbe B pasgene KpuBas,
yCTaHoBUTE pnaxok 3aMKHyTas.

5. B pasgene PegaktupoBaHue HaXXmuTe Ha KHOMKY ~, :. BkrtoyaeTcs pexum pegak-
TUPOBaHUS TOYEK KpmBOU besbe.

@ 30-Mod *[Hosas cuena] [E=H BB F1
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Puc. 131. Pexxum pegaktnpoBaHus Toudek kpmsorn besbe
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6. B pasgene To4ykm HaxmuTe Ha KHoNKy Co3paTtb, Bbibepnte oguH 13 cnegyoLwmnx
TUNOB TOYEK:

« [7— Touka c gBYMSI HE3ABUCUMbBIMM 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 CBA3AHHbLIMU MeX/y COBON KOHTPOMbHLIMM TOYKaMU, COeaN-
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;

s = — CITIaXeHHas ToYka (He CoaepXXUT KOHTPOSbHbIX TOYEK).
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7.

(YaanuTb).

[onumoHanbHo] YToObl yaanuTb TOYKY, BbliOENUTE €€ M HaXMWUTE Ha KHOMKY
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8. [onuunoHanbHo] YTO6bI N3MEHMTL HanpaeneHne Kpmon besbe (NOMeHATL MecTamm
HayasnbHY U KOHEYHYIO TOYKN), HAXXMUTE Ha KHOMKY Pa3BepHyThb.

9. [onuuoHanbHO] YTOGLI NepenmeHoBaTb KpuByko besbe, B pasgene OCHOBHbIe
cBoucTBa B none Umsa BeeguTe Ha3BaHMe KPUBOW.

10. [onumoHanbHO] YTO6bLI N3MEHNTL LIBET TOYEK KpMBOW Be3be, ABOMHLIM LLEMYKOM
MbILIKX NO KBagpaTty B pasgene OCHOBHbIE CBOMCTBA BbibepuTe LBET.

11. YTOObI OTKMIOUYUTL PEXMM PEOAKTUPOBAHUA TOYEK KpuBOW besbe, HaxmuTe Ha

KHOMKY -
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Puc. 135. OTkntoueHue pexnma peaakTupoBaHus Todek Kpuson besbe
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7. PeXxnm npuBsA3KN 06 bEKTOB

7.1. O6wme cBegeHunA

lNpussiska 06bLEKMO8 — YCTAHOBIEHNE NEpPapPXUYECKNX CBA3EN MeXay oObekTamm Ans
OLHOBPEMEHHOrO nepeMeLleHnsa (macltabnpoBaHns, BpalleHNsa) o6bEeKTOB B TPeEX-
MEPHOM MPOCTPAHCTBE CLEHbI.

B mMoagyne npegycMoTpeHa BO3MOXHOCTb paboTbl kak C OTAENbHbIMW OGbekTamu,
pacnonoXxeHHbIMW HE3aBUCUMO APYr OT Apyra, Tak M ¢ rpynnamm o6beKkToB, coaepxa-
UMW MEpPaPXMUYECKMe CBSA3M TUMNa «POAUTENBCKUIA OOBEKT - A0YEPHUIA OOBEKT».

LlouepHuli 06beKM — OOBLEKT, KOTOPbLIA NPU NEPEMELLEHNMN, BPALLEHUN U MacLUTa-
GMpOBaHMM CBA3AHHOIO C HUM POOUTENBLCKOrO O6bEKTA CMHXPOHHO MEpEMELLAETCS,
BpalLlaeTca unu mactabupyercs.

Podumenbckuli 06bekm — 0BBbEKT K KOTOPOMY NPUBA3aH JOYEPHUI OOBbEKT.

CyLLl,eCTByeT BO3MOXHOCTb TMPUBA3KN HECKOJTbKMNX 0OBbEKTOB, npun 3TOM MNPUBA3KY B
roynne HeobxoaMmo OCyLleCTBUTb B NOpAOKe BO3pacTaHnA, TO €CTb r1epebiM Heobxo-
aOnmo Bbl6paTb 00bexT, KOTOprVl ABndeTca caMmbiM MriagwmmMm govepHUM 00BbEKTOM.

7.2. NMpuBsa3ka o6beKToB

YTtobbl npmnBA3aTb 00bEKTbI, BbIMOMHUTE cnegywuine AencTeus:

1. Bbibepute Mpaeka > MpueaAsaTb 1Ny Haxmute Ha kHonky k8 ocHoBHOWM naHenu
NHCTPYMEHTOB. Bkntoyaetca pexvm npmBa3kn 06bHEKTOB.
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'o 30-Mod *[Hosaa cuenal @E‘g‘
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Puc. 136. Pexxum nprBsiskn o6beKTOB

2. Llen4ykom KHOMKN MbIwK BbibepnTe AOYEPHNN OOBEKT.
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Puc. 137. Jo4yepHuin ob6bekT

3. Haxmuten yp,ep>|<|/|Bal71Te KHOIMKY MbILUN U NepeTaLlnTe yKa3aTellb MbllUN Ha ,D,pyr0|7|

OOBEKT.
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Puc. 138. Mpuesaska govepHero obbekTa (ccpepa) Kk pogutensckomy (LMNUHAP)

4. OTI'IyCTI/ITe KHOMMKY MbILUN. JInHus NPUBA3KN Mexay oObeKkTamMm HEeCKOIbKO pa3
nogcee4ynBaeTCcA, TO eCTb NPONCXOONT NMpuBA3Ka 00BLEKTOB.

151



PHOTOMOD 8.1

p
© 30-Mod *[Hosan cucra] =R

®aiin  Mpaexa Bug O6wektsi Cnom  Owwa  Cnpaeka
ESEOH 9 HIOLE
KEEL Y AR x b(@a =

oo @88 e @ € runm
o ® = EEEAE) ® 1 8 0 -loomes -]

TlaHEn® MHCTPYMERTOR 8 x

= OcHoBHbIe CBOCTES

Vs Cylnder T
)

Cnoii Layer

TpaHm Tect raybiHel
[ Petpa [] Tecr anvda
[ Bepumr [] Mpozpareni
M. rpaqu OcBEwEHHEIT
[T] O6p. rparm LvHamasecai

[ 3aTenmoumi
— AtpubyTsi

— fenonensriic coficTea
[napanerper ][ uewp || Kowmpon
~ Ceolicrea winvmapa
Panmyc 1.000

Al | [

BoicoTa 1.000
R-CermetTel 16 [%

H-CermenTel 1

[ ](m](m] & _ o000

Orient: (-22.539434, 20.280629, -2.724527); Rot: (-22.539434, 20280629, -2.724527)
L
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Puc. 140. BpalleHue cpepbl 0OGHOBPEMEHHO 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
OEeNCTBUsS Apyroro oobekTa.
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Puc. 141. Jo4yepHuit o6bekT

2. HaxmuTe Ha kHOMKy £§ OCHOBHOW NaHenu UHCTPyMeHTOB. OTKPbIBAETCH OKHO
BbiGpaTb 06bLEKTbI.
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Puc. 142. OkHo BbIGOpa OOBbEKTOB M3 CMcKa

3. Bbibepute B cnucke poguTenbCkuMi OOBLEKT, TO eCTb K KOTOpOMY ByaeT npmuBsidaH
BblAENEHHbI OOBbEKT.

4. Haxmunte Ha KHOMKy BbibpaTtbk. B pesynsrate nponcxoguT npuBsai3ka 0OGbEKTOB.
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Puc. 143. BpalueHue cihepbl 04HOBPEMEHHO C LIMNMUHAPOM
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Puc. 144. BpalueHue ciepbl 04HOBPEMEHHO C LIMMUHAPOM

5. YT06bl OTKMOUNTL PEXMM NPUBA3KM OOBLEKTOB HAXXKMUTE Ha KHOMKY K .
7.3. OTMeHa NpUBA3KU Mexay ob6beKTamMu

B mogyne npegycmoTpeHa BO3MOXHOCTb OTMEHbl paHHee YCTaHOBEHHOW CBA3N
mMexay obbekTamu.

PaccmoTpuyM Ha npuMepe Tpex CBsA3aHHbIX Mexay co60i 06bEKTOB ornepaLmio OTMEHbI
NpuBA3KkW. B gaHHOM Npumepe Mnaglinum AoYEPHUM 0GbEKTOM SIBMNSIETCS KOHYC, cTap-
LLIMM OOYEPHUM OO BEKTOM — UUTUHOP, pOANTENLCKNUM 06bekToM — mpyba. Onepaums
NPUBA3KN AaHHbIX 0OBLEKTOB Npoucxoauna B Takow nocrnenoBaTenbHOCTY:

1.  OT KkoHyca bblna ycTaHoBneHa CBs3b K LIUMMHAPY.

2. Ot umnuHgpa 6bina yctaHoBneHa cBsA3b k Tpybe. B pesynbrate npu BpalleHUm
TPYObl ABa AOYEPHMX 0OBbEKTA CUHXPOHHO BpaLLatTCS.
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Puc. 145. BpalueHne Tpy6bl BMecTe C LIMIIMHAPOM U KOHYCOM
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Puc. 146. BpaweHue Tpybbl BMECTE C LUIIMHAPOM U KOHYCOM

YTo6bl OTMEHUTL NPUBA3KY MeXAy obbekTaMu, BbINOMHUTE cnegywuine OencTBus:
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1. Bblgenute oObeKT, y KOTOPOro Heob6xoaUMO OTMEHUTL MPUBA3KY K POAUTENbCKOMY
06beKTy.
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Puc. 147. BoigeneHne goyepHero obbekta

2. Buibepute MpaBka > OTBA3aTb UMK HAXMWUTE Ha KHOMKY § OCHOBHOI NaHenu vnH-
CTPYMeHTOB. B pesynbrate cBs3b Mexay AaHHbIM U POAUTENbCKMM OOBHEKTOM
pas3opBeTCH, HO CBA3b C APYrMM OO6BHEKTOM OCTaHETCS.
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H-CermerTer 1 2]

B @ _uw

Orient: (-41.356583, 2.356203, -1.005055)

Puc. 148. BpaweHue Tpy6bl

Dasin  Mpasks Bua Ofwextsl Cnow  Okna  Crpaska

EREPH 0 IO AKAN @EY Hee ¢

IRPED§ xb@o 2eg e [Eo@0@E e n w0l -
Marens wHCTpymMerTaS ERE

= OrHOBHbIE CBOFCTES

—

Ve Cylinder
Croii Laver ()]
Tect rnyGune!
Teet ansiia
Mpospavkeii
Oceewenti

[] Avrammaeckni

— ATpHByTel

= JONoHATENEHEIE CEORCTEa

[Lnapaverper | [ wenp Kormpon

= CBOACTBA UMAHHApA ——
Paanyc 1.000 E‘

1,000 2]
R-Cerventel 16 =]
H-Cermertel 1 5]

BeicoTa

0.00

Puc. 149. BpalieHune umnmHgpa 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;

» 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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e' 30-Mod ™ CifUsers/guk/Desktop/Eratepunbypr 3D/AN_chasovnya.ba” E@

Maiin  Mpaska  Bug  Obwbekter Cnow  Okna Cnpaeka

EREPRE O O3IOoLZEEIT([@ER e & rum

Mitt BmR Miboe pep e s DOEAE o 1 -G ]
MaHenE MHCTPYMEHTOE F X
= OCHOBHBIE CEOMCTBA
Vi BuildLine[162]] N
Cnof Layer (1D 04) E]
[patk TecT rayiHHE!
[] Pefipa [] Tect anstha
D BeplnHE D MpozpaqHEIi
NHw, rpaqH CCBEWEHHBIFR
] ofp. rpanw JvHamAHeckmi

[7] 3aTeramumii
= ATPMOYTEI

= AononHHTENEHbIE CEOFCTES

NapaMeTpel ” UeHTp ][ KoHTpon

> ](n][m] &__sa

Pwuc. 150. BelgeneHne obbekTa Anst NPUCBOEHUS TEKCTYpbI

3. Bbibepute lNMpaBka > NpaBUTb TeKCTypHble KoopauHaTtbl (Ctrl+T). Bkntovaetcs
PEXUM TEKCTYPUPOBAHMUSI.
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e 30-Mod ™ CifUsers/guk/Desktop/Eratepunbypr 3D/AN_chasovnya.ba” E@
Maiin  Mpaska  Bug  Obwbekter Cnow  Okna Cnpaeka
EREPRE O O3IOoLZEEIT([@ER e & rum
MEF A (b oe 2Pep e [EE@AE e 0w -k -
MaHenE MHCTPYMEHTOE F X
= PEAAKTHROBAHHE
T

= TekcTypa

> ](n][m] &__sa

Puc. 151. Pexxum TekcTypmpoBaHus

4. B paspgene TeKcTypbl HOXXMUTE Ha KHONKY 3arpy3unTtb. OTKpbIBaeTCA OKHO 3arpy-
3UTb TEeKCTypy. LLlenykom mbiwm BoibepuTe hamn TEKCTYPbI U HAXKMUTE Ha KHOMKY
OTKpbITb. [lponcxoanT 3arpyska TEKCTYpbl B BbIOPaHHbI OOBHEKT.
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PHOTOMOD 8.1
° 3D-Mod *"C:/Users/guk/Desktop/Exarepunbypr_3D/AN_chasovnya.ba” =NRCl X
®ain  [Mpaska Bug Ofwvexter Cnon  Owna  Cnpaeka
EREPRE O O3IOoLZEEIT([@ER e & rum
MEF A (b oe 2Pep = [EE@0E e 0w O-cioemee -
MaHene MHCTPYMEHTOE F X
= PenakTuposaHue
T
= TexcTypa

CobpaTe MpasHTe

> ](n][(m] &_oc

Puc. 152. 3arpy3ka TeKcTypbl B 00bEKT

5. [OI'IU,MOHaJ'IbHO] Ecrn HeO6XO,D,I/IMO NPUCBOUTb OOHY TEKCTYPY HECKOJTbKUM obbekTam,

BbIMOJTHUTE cneaywumne OEencTBUS:

* CHumMmUTE BblgeneHue c obbekTa n BblAennTe ero NoBTOpPHO. B pa3aene Pepak-
TUpoOBaHUEe HaXMUTE Ha KHOIMKY = u B pasgene (DparMeHTbl HaXXMUTE Ha

kHonky [lo6aBuTb. BkntoyaeTtcs pexum gobasneHnst o6beKToB.
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Parspactive

° 3D-Mod *"C:/Users/guk/Desktop/Exarepunbypr_3D/AN_chasovnya.ba” =NRCl X
®ain  [Mpaska Bug Ofwvexter Cnon  Owna  Cnpaeka
EREPRE O O3IOoLZEEIT([@ER e & rum
MEF RRR b Pep Ea [{FEAE e n 8 k-(coemes ]
MaHene MHCTPYMEHTOE F X

= OCHOBHbIE (BOACTEE
WA Build[Line[182]] ’— |—

Cnoii Layer (ID 04)

Mpatm TecT raybHb!
[] Pebipa [F] Tecr ansda
D BeplwmHs! D MpozpauHeIi
i, rpaqm OB EHHbIH
[7] ofp. rparu [OvHamaseciai
[7] 3aTeraouwsii

= ATPUBYTEI

= [ononHUTENEHbIE CBOHCTEa
[!'IapaMET;u ” Lentp ” KonTpon
= PeaakTupoBaHue

= DparMeHThI
LobasuTe

YAENUTE BHYTP. TPaHU

"3

TNorn-eckne onepauin

TOHHOCTE 0.001000 £

> ](n][(m] &_ocw

Puc. 153. Pexxum nobasneHns o6bekToB

* LLENYKOM MbILW BblAenuTe apyrne o6bekTbl U HaXMUTE Ha KHomnky [lo6aBuUTb,
4YTOObI OTKNIOYNTL pexnm aobaBneHns o6bLEKTOB.
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° 3D-Mod *"C:/Users/guk/Desktop/Exarepunbypr_3D/AN_chasovnya.ba” SRECEL X |

®ain  [Mpaska Bug Ofwvexter Cnon  Owna  Cnpaeka

EREPRE O O3IOoLZEEIT([@ER e & rum

MUY DRB Adhne Bog e [EEEAE e 18 -l -]

Perspactive MaHene MHCTPYMEHTOE F X
= OcHoBHbIE CBOMCTBA
Mma  Build[Line[152]] r|—
Cnoii Layer (ID 04) E]
Mpatm TecT raybHb!
7] Pefipa [F] Tecr ansda
D BeplwmHs! D MpozpauHeIi

i, rpaqm OB EHHbIH
[7] ofp. rparu [OvHamaseciai
[7] 3aTeraouwsii

= ATPUBYTEI

= [ononHUTENEHbIE CBOHCTEa
[ MNapameTpsi ” Lentp ” KonTpon
= PeaakTupoBaHue
= DparMeHThI
LobasuTe

YAENUTE BHYTP. TPaHUM

"3

TNorn-eckne onepauin

OfbenuHerie

Mepecedeqne

BetmTaHke (A-B)
BriuuTaHue (B-A)

> ](n][(m] &_ocw

TOHHOCTE 0.001000 £

Puc. 154. OTkntodeHne pexxuma gobaBneHnss 06beKTOB

 BblGepuTe MpaBka > MpaBUTL TeKCTYpPHble KOOPAUHATLI. BkntoyaeTcs pexum

TEKCTYpPUpPOBaHUA.

6. HaxmuTe Ha KHOMKY €. 1 BpaluainTe obnacTtb npocmoTpa 3D-cueHbl A0 oTobpaxe-

HUS1 DPOHTANbHOW CTOPOHbI OObEKTA.
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-
© 30-Mod *"C:/Users/guk/Desktop/Exatepnrbypr_3D/AN_ch "31 - ‘ [E=NE)

Qaiin  Mpaska Bua Obvexter Cnon  Oxna  Cnpaska
BEREPRE O D@LV EEI0 @ES He® &/ rum
RME Y ARy bre  Per ®s (G F@0@ e n 8 k(oo T

MaHene MHCTPYMEHTOE F X

= OcHoBHblE CBOMCTBA ———————————————
LW Mma  Build[Line[152]] .I_

Cnoii Layer (ID 04) ()

Tpati TecT raytiHe!

Pefipa Tect ansda

BeplmHs! MpozpauHeIi

T, rpaHm OcBeleHHbI

OBp. rpaHm [ Avmamasecani

SaTeHarwmit

= ATPUBYTEI

= [ononHuTensHele cBoficTea——————————

[Fspanespes ][ uenmp || Korpon |

= PepakTWpoBaHMe ———
v ([E

= DparMeHThI

¥npoctwrs | 0.001000 |3
)

[ ¥AanUTs BHYTP. FPaHN

BitauTaHue (B-A)

g
1 :
3 :

TowHocTe  0.001000 =

> ](n][(m] &_ocw

Puc. 155. ®poHTanbHas ctopoHa obbekTa
7. [onumoHanbHo] Beibepute lMpaBka > MpaBuTb TeKCTypHblIe KOOpPAWHATbLI 4115
TOro, YToObl BEPHYTLCS B PEXUM TEKCTYPUPOBAHUS;

8. B pasgene PegakTupoBaHue HaxMmuTe Ha KHOMKy . OTkpbiBaeTcs okHo MpaBka
TEKCTYPHbIX KOOpAUHAT.
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I ™
° 3D-Mod *"C:/Users/guk/Desktop/Exarepunbypr_3D/AN_chasovnya.ba” @E‘g
®ain  [Mpaska Bug Ofwvexter Cnon  Owna  Cnpaeka
EREPRE O O3IOoLZEEIT([@ER e & rum
MEd RRAR (AP 2e Pep s [HGEAE e 1w -(coammes -]
Mpaeka TeKCTypHBIX KOCpPANHAT 8 x| |Frene MaHene MHCTPYMEHTOE F X
@ a LQ: EIRE] @"}' 0 S —.PED.EK.TWDOBEHMe
-
= TexcTypa
= [paHu
1]
o

BblAennTL cxoxme

B nnockoctw | 32 (¢

z

[

() ](m] &) _so

Puc. 156. lNMpaBka TeKCTYpHbIX KoopanHaT

9. B OCHOBHOM OKHE MOAYMNsi HXMWUTE N yaep>KUBaWTE KHOMKY MbIUN U BblAENUTE
BCe rpaHun obbekTa.
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© 30-Mod ~C/Users/qui/Deskon!Ecarepmypr 3D/AN chasommyad”
ofn Mpawxa Bas Obvexrss Cron

EPEOR v DIQYREI0 @ES Bes o rum
KRRt peop = FGEA@E 1 8 Oh-(coomes v

= x|

O 0 . (Wbfisens v

i

D E_w |5

Puc. 157. BelgeneHue Bcex rpaHeri obbekTa

10. B okHe MpaBKa TeKCTYPHbIX KOOPAUHAT NepemMecTmTe 06nacTb MPOCMOTPA TaKUM

obpasom, 4Tobbl oTOBpaXanack YacTb TEKCTYPbI, KOTOPYIO HEOBXO4MMO NPUCBOUTL
dpoHTanbHoM obnactu obbekTa.

TpasKa TeKCTyPHbix KOOPAUHAT

# [+ O & - [lofusen -]

[ | @ 30-Mad =Cusers/qui/Desktop/Exarepuntypr 3D/AN chasovnyatxd” =3 = |

EPEPH G| O s @Y R G0 0 BHESE e e -
RME Y ARA (a2l 2es [TF@WE e nm k- »

Ferspective

[ — 8 x
= PeaaxTupoBaHue

"
gl
g
B
g
3
7

arpysuTh

— Tpam
Tpari : 270

Buifipatio : 270

Otaenute

Crenepup.

PasBepTRa

BolnenuTs cxoxme

BnnockocTi | 32 [+

R

() )(m] &)_ose

Puc. 158. YacTb TekcTypbl, KOTOPO HEOOXOAMMO NPUCBOUTL PPOHTaNbLHOM obnacTu obbekTa
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11. B OCHOBHOM OKHE MOAYNsi HAXXMUTE Ha KHornKy CreHepwmp. (mnu knasuwy Mpo6en).
B okHe MpaBKka TeKCTYpPHbIX KOOPAUHAT OTOOpaXKaroTCs BCe rpaHn obbekTa.

Mpaexa TexcTypHsix KkoopanHaT

[+ 0 & [Somem <)

[Z] | @ 30-Mod C/Users/quk/Desktap/Exatepuribypr_3D/AN._chasovnya.ba”

=)

Oaiin Mpaska Bna O6wertel Cnow Okia  Crpacka
EREPE O & s QYR Eo 0 e = H e @»

) | | Y
i xR R N ge e e [HF@0E e nm k-
o

Marens uncTpymenTos. 8 x
~ PegaxTiposarie

= Texcrypa

— Tparm
Tpatw : 270

Brifparo : 270

Bolgenurs coome

A

D Jm)[m]E s

Puc. 159. Bce rpaHn o6bekTa B OkHe «[TpaBka TEKCTYPHbIX KOOPAMHAT»

12. B okHe MNpaBka TeKCTYPHbIX KOOPAMHAT HaXXMUTE Ha KHOMKY #* 1 nepemecTuTe
rpaHu.

HbIX KCOpANHAT

#8300 - (lomems o

@ 30-Mod Tyl _3D/AN_ch.

o [=[=] = ]

ELERPR OO s @Y REo o Ba = He @> »>
MBE R Rboe Peg e ([HE@0@ e 0w k-

= [Marens MHCTpyhieHToS 8 x
= PenakTHposaHie

= Texcrypa

= Tparmn
Tpany : 270
Brifipako : 270

BelaenuTs Cxoxue

[amen) =

A

DODERE

Puc. 160. lNepemelleHne Bcex rpaHen oobekTa
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13. Haxkmute Ha KHOMKy °, -. BkntoyaeTcsa pexxmm peaakTMpoBaHNS BEPLLVH.

Mpasxa TexcTyprbix koopANHAT [=]

OREH & 8 [P0 & (v e )

© 3D-Mod *'C:/Users/guk/Desktop/Exatepunbypr_3D/AN_chasovnya.t3” =N
®alin  Mpaska Bua Obvekrs Crow Okia  Cnpaska
EREPE OO S QYR EI 0 @Ee8 Hee-r-
MEY ARR (Wb oe 2ep = ([HFEAE enw k-

Laft

Manens uHCTpymerTOR & x
— PepaxTiposarie
v
— Bepuml
o
o
= TeKcTypa

A

DODOER:

Puc. 161. Pexum pegaktMpoBaHus BEPLUWH

14. Bblgenute Bce BepLUMHbI U HAOXXMUTE Ha KHOMKY EL. Bkniovaetcsa pexum macluta-
OMpOBaHNS TEKCTYPHbIX KOOPAUHAT.

Mpasxa TexcrypHeix kopanHaT =]

O = # 3 [HO 8 [ w[ofmsens ~)

© 3D-Mod *'C:/Users/guk/Desktop/Exatepunéypr_3D/AN._chasovnya.bad” [=[=] = ]

EREPHEH OO 3 OV ERo0 @Ee S BHe @> »>
MY AR Rboe pep x| [FEE0@® 00wk

Lett

Manens nncTpymerTos 8 x
= PepaxTuposanue

(BEhJ

= BepumHe!

o

o

0.001
= Texcrypa

.

D Jm)[e)E s

Puc. 162. Pexxum maclitabnpoBaHUst TEKCTYPHbIX KOOpAMHAT
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15. HaBeanTe Kypcop MbILN Ha OOHY U3 BEPLUMH OObEKTA, HAXMUTE U yoepXKnuBanTe
KHOIMKY MbILLW NPWY 3TOM M3MEHUTE MacLluTab TEKCTYPHbIX KoopauHat. B OCHOBHOM
OKHe mMofyrns oTobpaxatoTCa USMEHEHUSI BHECEHHbIE B TEKCTYPY.

MpaBxa TecTypHbIX KOCpAHET =]

@ E R4 O ] v b -]

@ 3D-Mod “C:/Users/guki/Desktop/Exarepuribypr_3D/AN_chasovnya.b3” [=[=] = ]

ESEPH ' O 3 0N Ao @8 E e @» b
MBE xR Wb e Peg ke [TG@@@ e nm -

Left

TaHent HHCTRYMEHTOE B x
— PenaxTiposarie

v

= Bepumhel
Touku : 131

Buifpario : 131

= Texcrypa

(»J(n](m](<]_oce

Puc. 163. ®poHTanbHas cTopoHa ob6bekTa ¢ TEKCTYpPOK

16. [onumoHanbHo] YTobbl NnepemecTuth (#*) BbIGpPaHHYO BEPLUMHY OTHOCWUTENBHO
OPYron BepLUMHbI C MOMOLLBbIO CHAMMuUHra HaXxMmnTe U yaepxmnsante knasvwy B
nnun V. OtobpaxatoTcsa BepTuKanbHble/ropnu3oHTarbHble MYHKTUPHbIE TMHUMK, KOTO-
pble NO3BOMSAT COPUEHTUPOBATL BEPLUNHY OTHOCUTENBbHO APYron BEPLUMHDI.

17. B OCHOBHOM OKHE MoAynsa nepemectute obnactb npocmoTpa 3D-CueHbl Ha OOHY
N3 CTOPOH obbekTa.
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-
@ 30-Mod *"C:/Users/guk/Desktop/Exatepnrbypr_3D/AN_ch 3" =RlC]

®ain  [Mpaska Bwg OBvexter Cnon  Oxkna  Cnpaeka

BEREPRE O DO AR @EAS He® &/ »rum

xMBY RRAR R re Pep e [HG@A® e nw - coomwes -]

| MaHene MHCTPYMEHTOE -

= PenaKTWpoBaHue

v

BeplmHe!
Toqwas © 131

BribpaHo : 0
[ooemmrs] oo

= TexcTypa

Puc. 164. MNMpaBaga cTtopoHa obbekTa

18. B pasnene PegaktupoBaHue HaxxmuTe Ha kHonky $s. OTkpbiBaeTcs okHo MpaBka
TEKCTYPHbIX KOOPAUHAT.
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MpatKa TexcTypHu KOOPAUHAT

]

O 88

M)+ O

@ 30-Mod *"Ci/Users/guk/Desktop/ExarepunBypr_3D/AN_chasovnya.tx3" E‘M‘
Qaiin  MNpaeka Bug O6wextel Cnom  Okwa  Cnpaexa
EPLEPEH v O30V QE00 @ER Fee ¢ »um
ME Y ARR (P2 ey = o I m | [b-[cnoanies v
(el Marens ucr] pymenTos. 8 x

-

= TekcTypa
Cofipars

i
DDOER"

Puc. 165. MNMpaBka TeKCTYpPHbIX KoopanHaT

19. B OCHOBHOM OKHE MOyt HAXMUTE 1 yaepxuBanTe kHonky Shift v wenykom mMbiwm
nocrnenoBaTenbHO BblAENUTE rpaHn oTobpaXkaemMon YacTn obbekTa.

7

UToObl OTMEHUTL BbIAENEHUE rpaHn, HaXMuTe N yaepxusante kHonky Ctrl u wenykom
MbILLIM OTMEHMWTE BbIGOP rpaHw.
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Mpaeka TexcrypHbix KoopanHaT [%] | @ 20-Mod "C:/Users/guk/Desktop/ExatepmnBypr_3D/AN_chasovnya ba™ [ESSESE™
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PassepTKa
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Puc. 166. BoigeneHue rpaHei npaBoi CTOPOHbI 06bekTa

20. B ocHOBHOM OKHe Moayns HaxmuTe Ha kHonky Otaenutb (R). B okHe lMpaBka
TEKCTYPHbIX KoopAuHaT 0To6paxatoTcs BblAENEHHbIE rPaHW.

MpaBKa TeKCTypHbIX KODPAHAT [] | @ 3D-Mod *"C:/Users/quk/Desktop/Exareputypr_3D/AN_chasovnya.tx3” (===
O« 18 [+ © & .- [wlofsemen ~] ®aiin Mpaska Bwa Ofsexts Crow Okea  Cripseks
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Puc. 167. OTobpakeHune BblaeneHHbIX rpaHer B OkHe «[1paBka TEKCTYPHbIX KOOPAMHAT»
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21. B ocHOBHOM OKHE MOAy”nsi HaxxmmuTe Ha KHonky CreHepwup.. B okHe lNMpaBka Tek-
CTYPHbIX KOOpAUHAT O0TOBpaXxatoTCs rpaHu.

(=] @ 30-Mad *"c:U! /D! _3D/AN ¢

- = 5 e
®aitn  MMpaeca Bug  O6vextsi  Cnowm  OkHa

Cnpaexa
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Manens uHCTpymenToR a

: Diffuse map v

x
— Penaxvposarine

— Texcrypa

g

[ Jm])(m)&_ow

Puc. 168. CosgaHue rpaHer npaBow CTOPOHbI O6bekTa B OKHe «[1paBka TEKCTYPHbIX KoopanHaT»

22. B okHe MpaBKa TEKCTYPHbLIX KOOPAUHAT HaXMUTE Ha KHOMKY *#*. MepemecTute
N oTpedakTUpymTe rpaHn obbekTa aHanormyHbIM obpasom.

—
3 (B0 & [y prem )

Puc. 169. PepgaktnpoBaHue rpaHen
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° 3D-Mod *"C:/Users/guk/Desktop/Exatepunbypr_3D/AN_chasovnya.tx3” |
®aiin  [Mpaska Bug Obeexrer  Cnow  Okwa | Cnpaska
ELEPE o 30V AEDO0 (@EE Be @ & rum

ME Y AR Nt e P 2 [EG@A@ e nw -k -]

MaHEeNE MHCTPYMEHTOE -
= PeaaKTHpOBaHHE

e
= TekcTypa
copers ()

H

5L-—I

SwmE_w 6

Puc. 170. MNpaBas cTopoHa 06beKTa C TEKCTYpPOWN

B moayne npeaycmoTpeHa BO3MOXHOCTb COXpaHeHMs 0ObeKTa ¢ TeKCTypon. [Ans atoro
BblGepuTte ®ann » Coxpauutb unm ®ann » CoxpaHUTb Kak.

8.2. PegaktnpoBaHue TeKCTYpPHbIX KOOpAUHAT

[ns peaakTMpoBaHNst TEKCTYPHbLIX KOOPAUHAT CNY»KUT OKHO MpaBKka TeKCTYPHbIX KO-
opAMHar.
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Mpaska TexcTypHbix KGOpAKHAT =]

& # 6 8 [FO B [)w[omsems o]

Puc. 171. lNpaBka TeKCTYpHbIX KoopanHaT
MNaHenb MHCTPYMEHTOB OKHa COAEPXUT creayrome KHOMKU:

« ¥ _ nossonseT nepemellatb 06nacTb NPOCMOTPA TEKCTYPbLI B MPOU3BOMBHOM Ha-
npaBneHuu;

* & - N0O3BONSET YBENMMYUTB/YMEHbLUMTL MacuTab obnactn npocmoTpa;

E

* ! — no3BonsieT yBennunTb Macltab onpeaeneHHomn obnacT NpocMoTpa TEKCTYpbI
BHYTPY NPSIMOYTOSIbHUKA;

¢ — nossonsieT 0To6pasnTb B 06GMACTU NPOCMOTPA BCHO 0BMacTb TEKCTYPSI;
+ i — nossonser oto6pa3nTb B 0611acTy NPOCMOTPa BblAENEHHbIE 3NIEMEHTI;
+ I3 — nossonsieT BbIAENUTL TEKCTYPHBIE KOOPAUHATLI B 0BMacTV NPOCMOTPA;

« # — nosBonseT NepemMecTuTb BbiAENEHHble TEKCTYPHblE KOOPAUHATLI B 06nacTu
NPOCMOTPa;

« i) — nosBonsieT NOBEPHYTb BbIAENEHHbIE TEKCTYPHbIE KOOpAMHATLI B 06nacTy
NPOCMOTPa;

* B (TONnbKO B pexume pedakTUpOBaHUS BEPLUMH) — MO3BOMSET BKIOYUTL PEXUM
MacLuTabmpoBaHMs TEKCTYPHbIX KOOPAMHAT;

« " — NO3BOSISIET BKMOYUTb PEXMM PEAAKTUPOBAHUS BEPLUNH;
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* % — no3BonsieT BKMOYUTDL PEXMM PEAAKTUPOBAHNS rPaHEN.

Cunctema No3BONSAET peaakTMpoBaTh TEKCTYPbl OObEKTOB B UHTEPAKTUBHOM peEXNME.
[ns Toro Ytobbl OTKPbLITL NPEeAHA3HAYEHHbIN OS5 3TOro rpadduyeCcKnin pegakTop, Bblae-
nute 06BLEKT C NpeaBapuUTENbHO NPUBSI3aHHOM TEKCTYPOW, BbibepuTe MpaBka » MpaButb
TEKCTYPHbIe KOOpAUHaTbI (4N TOro YToObl BKIHOYUTL PEXUM TEKCTYPUPOBAHUS), U,
B pa3gene TeKcTypbl, HaxxmuTe Ha KHonky MpaButb. OTKpbiBaeTcst okHO PepgakTupo-
BaHue TekcTypbl 3D-monenen. IameHeHns, BHOCMMbIE B TEKCTYPY B AAHHOM OKHE,
cpasy e oTobpaxkaloTcs B OCHOBHOM OKHe npocmMoTpa 3D-CueHbl.

é Mepen HayanoMm penakTMPOBaHWS, BblAENEHHbI OBBLEKT yXKe OOMKEH UMETb MPUCBOEHHYHO
TEKCTYPY, NPeacTaBnsioLLyto 13 cebs egrHoe n3obpaxeHne O4HOTo U3 criegyoLmnx hopmMaToB:
* tif, *.bmp, *.rsw, *.img, *.ntf, *.jpg, *.gif, *.png, *.pix, *.jpeg, *.jp2, *.prf nnu *.tga.

é PepaktupoBaHue TekcTtypbl 3D-moaenen He NpegycMOTPEHO Ans OObEKTOB, COXPaHEHHbIX
B cpbopmate *.json (*.b3dm) — T. e. npeacTaBnaOLWLMX U3 cebss moaenu, pa3duTble Ha Talnbl
1 MetoLLME HECKOMbKO YPOBHEN AeTannsaunm.

8.3. CHannuHr

CHannuHaom (OT aHIMMACKOro «snap» — «3axBaTWUTb») Ha3blBAeTCHA NepemelleHune
Mapkepa, npu KOTOPOM OH «NPUNUMaeT» K TeM UMW UHbIM 3nemMeHTaMm obbekTam Ha
aKpaHe. Micnonb3ayetcs Ans nepeMeLleHuns BbibpaHHOW BEPLUWHBI OTHOCUTENBHO ApYrnX
BEPLUMH BEPTUKarbHO/TOPU3OHTamNbHO.

[na paboTbl B pexnme cHannuHra npegycmMoTpeHbl ropsyne knasuwm B nnu V.

V (3D cHannuHe K sepwiuHam) — XY Z-KoopauHaTbl MapKepa COBMELLLaOTCS C Koopau-
HaTaMu BepLwuHbl. [py HaXXaTum ropayen Knasuwm Mapkep No3vLMoHMpyeTcsa B 6nu-
XanLwyo K yKa3zaHHOW MbILLbIO BEPLUMHE TEKCTYPHbBIX KOOpAWHAT.

B (2D cHannuHe k eepwuHam) — XY-KoopAuHaTbl Mapkepa COBMeELLaTCA C Koopau-
HaTamMu BEPLUNHBI, NPU 3TOM 3HA4YEeHME BbICOTbI Mapkepa He naMeHseTcs. [pn HaxaTum
ropsider KnasuiM Mapkep MO3ULNOHUPYETCA B OnNmkanwyld K yYKa3aHHOW MbILbtO
BEPLUNHE TEKCTYPHbIX KOOpAMHaT, 6€3 M3MeHeHMs 3Ha4YeHUS BbICOTbl Mapkepa.

[opsiume KnaBULWIM MCNONB3YIOTCA AN ObICTPOro BPEMEHHOrO BKIOYEHUS (KnaBuwia
Ha)kaTta) 1 OTKIMYEeHNS (KrnaBuLLa OTnyLeHa) pexxmma cHannuHra. [Npu HaxaTtum ropayen
KnasuLIN Mapkep aBTOMaTUYeCKn nepemMeLLaeTcsl B COOTBETCTBYHIOLLYO BEPLUNHY TEK-
CTYPHbIX KOOPAWHAT.

8.4. NpucBoeHne TeKCTypbl BepXHUM rpaHamMm 3D-06beKkToB

B mogyne npegycMmoTpeHa BO3MOXHOCTb NPUCBOEHUSA pacTPOBOM KapTbl C TEKCTYPON
(Hanpumep, NUCT opTodoTOoNMNaHa) Anst BEpXHUX rpaHen 3D-06beKToB.

ﬁ Pasmep pacTpoBoW kKapTbl C TEKCTYPOW He AormkeH npesbiwaTtb 4000x4000 nukcenei.
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UTtoObbl 3arpy3antb pacTpoBYyH KapTy C TEKCTYpPOM ANs BEPXHUX rpaHen 3D-06bekToB,
BbINOMNHUTE cregyowime 4enCTBUS:

1. B cnucteme OTKponTe Cron ¢ BEKTOPHbIMK 06bekTamu n Bbibepute BekTopbl » OT-
KpPbITb 3arpy>eHHble 06bekTbl B 3D-Mod. OTkpbiBaeTcs mogynb 3D-Mod 1 okHO
MapameTpbl UMNoOpTa U NOCTPOEHUS.

'. MaparMeTpEl MMNOPTA M NOCTROEHKA @
BerTOpHEIE CNOM | MNocTpoeHHE | TEKCTYPHPOESHHE I CHCTEMA KOOPAHMHAT | PetepeHrHER DXF dakin
@ on

| test_attributes (BekTopsr)

o] [omem

Puc. 172. OkHo «[lapameTpbl UMNopTa U NOCTPOEHUS»
2. [epengute Ha 3aknagky MNMocTpoeHue n yctaHoBUTE crieqyowime oniaxkm (CMm.
onucaHve B pasgerne 4.2.1):
* BbinonHutb 3D nocTpoeHue;
* O6beaAUHATbL ONM3KUe BEPLUUHDI;
* lepeKkpbiBaroLwmecs BepLUUNHDbI;
* Acnonb3oBaTb 00BLEKTbLI 6€3 Ha3HaYeHUS;
+ Co3paBaTb 00BbEKTbI U3 3aMKHYTbIX JIMHUMN;
* BKnroyatb TOUKU B NOCTPOEHMUS,;

+ OGpabartbiBaTb NO CIOSAM;
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* Kpbiwa, CteHbl 1 OCHOBaHue.

"

' [MapareTpel MMNOPTa M NOCTPORHKA

55

Bek TopHEIE CRok MocTpoEHHE

TEKCTYPHPOESHHE I CHCTEMA KOOPAHMHAT | PedtepeHcHer DEF dakn

z| BbInonHKTE 30 NOCTpoeHHE
OBbEAHHATE BAHIKHE BEPLUMHEL

-

0.001000 -

[T NeperprIBatowHECR BEpLHHE]

MCnones0BaTe 00bEKTRl BES HASHAYEHHA

C03A36aTE OOBEKTEI M3 3aMKHY TEIX NMHMA
[ BrnrouaTe ToUKHM B NOCTROEHHA

OApafaTEIBATE N0 CROAM
Mogent penkata NpH NOCTROSHMH

(@ MocToAHHAA BLICoTa
) MaTRHULE BhIcoT

PezyneTart

Kpeiwa CTeHEl OCHOBaHNE
|:| CeTka

0.0ao

4|k

Aon. napamMeTpel

04 ] [ OTHEHS

Puc. 173. 3aknagka «[lMoctpoeHue»

3. Haxmunte OK. BbibpaHHbIM cnown 3arpyaeTcst B MOAYIb.
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-
° 3D-Mod "Ri/QTP&TD/TechSupport/3D_Mod/3D-MOD_Projects/3D-NEWCASTLE /project_full_wo_stadium.tx3"

=) e |

®ain  [Mpaska Bug Ofwvexter Cnon  Owna  Cnpaeka
EREPE v @0 a0 @88 Fe & rum
Mid RRR (b oe Pon ® e EEEEE e 18 -l ]

> ](n][(m] &_oc

Puc. 174. Cnown 3D-06bekToB

4. Bblaenute 06bekThl 1 BoibepuTe MpaBka » Mpeobpa3oBaTthb > B CETKY.
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p 5
© 30-Mod *"R:/OTP&TD/TechSupport/3D_Mod/3D-MOD_Projects/3D-NEWCASTLE/project_full_wo_stadium.t3" [E=EEER=™
®ain  [Mpaska Bug Ofwvexter Cnon  Owna  Cnpaeka
BEREPRE e O3IoLZEEoIg ([@ER e & rum

R A (b e e = (EF@0@E e n B k-cloemne -

> ](n][(m] &_oc

Puc. 175. Cnown 3D-06bekToB

5. Bbligenute o6bekTbl 1 BoibepuTe MNMpaBka » CnpoeunpoBaTb reonpuBa3aHHbIN
pacTtp. OTKpblBaeTCA OKHO 3arpy3uTb TeKCTypy. LLlenykom mbiwin Boibepute chamn
pacTPOBON KapTbl C TEKCTYPOM N HAXXMUTE Ha KHONKY OTKPbITh. OTKpbLIBAETCS OKHO
MapameTpbl NnpoeLnpoBaHUSA:

- '

@ Napamerpel npoeunposanng ﬁ
|| BoipesaTs dparment

OTtcTyn
@ (o | ke,
0.00 | %
0K H OTMeHa
L A

Puc. 176. OkHo «[MapameTpbl NpoeLupoBaHnsa»
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[onunoHanbHO] Ansa Toro YTobbl Bbipe3aTb pparMeHT pacTtpa, yCTaHOBUTE COOT-
BETCTBYHOLLMI GoriaXkok. 3aganTte oTcTyn (YCTaHOBMB COOTBETCTBYIOLLNIN (hnaxok),
B MUKCENAX Un B NPOLEHTax.

HaxmuTte OK. lNMponcxoant npucBOEHNE TEKCTYPbl BEPXHUM rpaHsamM 3D-00beKTOB.

‘- PHOTOMOD 8.0.4865 I. = J

@ 29.01.2025 156:30:56: NpoeupoBaHWe recnpyBAZaHHOND PacTpa 3aBepLlIeHs.

0

[y

S EEB)

o

Pwuc. 177. OnanoroBoe okHO

ﬁ Pasmep pacTpoBoi KapTbl C TEKCTYpOM He gormkeH npesbiwaTtb 4000x4000 nukcenen.
PacTpoBas kapTa fomxkHa bbITb reonpuBsidaHa.
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© 30-Mod **R:/OTP&TD/ TechSuppart/3D_Mod/3D-MOD_Prajects/3D-NEWCASTLE/project_full_wo_stadium.tx3" =)

®aiin Mpaska Bup Ofwekrsr Cnow Okwa Cnpaska
EREPHEH 0 OO REI0 ([ @EE He® & rnnm
iR b 2Ze e = [HF@AE e 1w Dh[cioanes

[ )(u](m] oo

Puc. 178. lNMpuceoeHne TeKCTypbl BEPXHUM rpaHaM 3D-06bekToB

© 30-Mod **R/OTP&TD/ TechSupport/3D_Mod/3D-MOD._Projects/3D-NEWCASTLE/project full_wo_stadium.ba3” ==

®aiin  Mpaeka Bug O6wextel Cnom  Okwa  Cnpaska
EREPE 0 Ot0YREI (@B R Be® ¢ rum
RME P SRR b 2eg e [HE@AE e nm [ -

B & _ow

Puc. 179. lNMpuceoeHne TekCTypbl BEPXHUM rpaHsaM 3D-06bekToB
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9. YnpasneHue Bnaom 3D-cueHbI

9.1. MeHto «Buna»

Tabnuua 14. Kpatkoe onncaHne meHo «Bna»

lMyHKTbI MeHI0 HasHauyeHue

MaHenb NMHCTPyMeHTOB Nno3BonsieT 0To6pas3nTb/CKPbITb NAHENU MHCTPYMEH-
TOB: ynpasneHne BuaoM 3D-cueHbl, ynpaerneHue
BNOOM 0ObEKTOB, OTOOpakeHne 06bekToB

MNepemelyeHune no3BonsieT nepemMellatb obnactb npocmotpa 3D-
CLeHbI B MPOMN3BOSIbHOM HanpaBneHnu
Mpuonuxenne/OTnaneHue no3BondaeT nepemellartb obnactb npocmotpa 3D-
CLeHbl NepneHANKYNsApHO MITOCKOCTU 3KpaHa
BpaleHue Nno3BONsIET BpaLlaTe obrnacTte npocMoTpa 3D-cLeHbl
YBenuuyeHue/YMeHblUEHNE NO3BONSET YBENMMUYNTE/YMEHBLUNTL MacLTad obna-
¢t npocmoTpa 3D-cueHbl
O6nactb BUAUMOCTH Nno3BONseT yBenuMUUTL MacwTab onpegeneHHon
obnacTu npocmoTtpa 3D-CLeHbl BHYTPU NPAMOYrosb-
HUKa
Kapkac NO3BOSSAET BKIMIOYUTL/OTKIIOUNTL PEXUM OTODpadke-
HWs1 Kapkaca
TekcTypbl MO3BONSAET BKIMIOYUTL/OTKITIOUNTL PEXUM OTODpadke-
HUSI TEKCTYP
AHarnudpmnyecknm ctepeopexmm NMO3BONSET BKMIOYUTL aHAMMUMPUUECKUA  PEXNM
cTepeousmMepeHnia
MNokaapoBbIM cTepeopexnuM MO3BOMSET BKIOYMNTL NOKaZAPOBbIA PEXUM CTEPEO-
n3mepeHni
MepcnekTuBa NO3BOJISAET BKITHOYUTE PEXUM NEPCMNEKTUBDI, TO ECTb

nsobpaxeHne TPEXMEPHOro MpOCTpPaHCTBa Ha
[BYXMEPHOW MITOCKOCTM

Cetka NMO3BOSSIET OTOOPa3nTb KOOPANHATHYHO CETKY
MacwTabHasa nuHenka no3BonsieT oTobpasnTb MacLUTabHy NMHENKY
HanpaBneHue COMEPXKUT NYHKTbI MEHI0 A oTobpaxkeHus obnacTu

npocmoTtpa 3D-cueHbl B 04HOW 13 NpoeKLun

YeTblipe npoeKkumun no3eonsieT otobpasnTb 3D-CLEeHy B YeTbIpeX Buaax
npoekuun (cnepeau, cneea, CBeEpPXy U NepcrnekTnea)

Kamepa no3sonsieT oTobpasnTb BMA CLEHbI U3 KAMepbl

9.2. YnpaBneHue snaom 3D-cueHbI

CueHa — TpexmepHas BUpTyanbHasa cpefa, NnpeaHasHavyeHHas ang MOAenvpoBaHns
n Busyanunsaumm 3D-06beKToB.

B 3D-cueHe moryT pacnonaratbcs cnegytowme tunobl 06bekTos: 2D/3D-06bekThI, op-
TopoTONNaH, TodeYHble O6bLEKTbI, BCOMOraTenbHble 0ObeKkTbl (Hanpumep O6bekT-
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MYCTbILLIKA UM UCTOYHWNKM CBETA) U CbeMOYHbIE KaMepbl, KOTOPbIE UCMONb3YyTCA ANns
HabngeHNs CLEHbI.

OpaHowm 13 COCTaBNAKLWMX CLUEHbI ABNSETCS POH HA KOTOPOM OTOOpakarTcsl OObEKTHI.
UTto6bl ycTaHOBUTL LBET hOHA CLEHBI (MO YMON4aH1Io — cepbin), Bbibepnte HacTpounku.
Mepengute Ha 3aknagky Busyanmsauma n wenykom mbilln BbibepuTe LBET.

[na ynpaenenus suaom 3D-CLeHbl NpeayCcMOTPEHbI criegyoLme eNCTBUS:

« MNepemewenune (™) — nepemeLuenne obnactv npocmoTpa 3D-CLeHbI B NPOM3BOSIb-
HOM HanpaBeHNN.

@ [nsa nepemelyennsa obnactu npocmoTtpa 3D-CUeHbl HAXXMUTE N YAEPXKMBANTE KHOMKY MbILIN
1 NepemeLLanTe Mblllb B MPOU3BOSIbHOM HanpasneHuu.

@ Ecnu He BKMoYeH pexnm nepemelteHns 3D-CUueHbl, TO HAXXMUTE U YAepXKUBaNTE KraBuLly
Alt v cpefHIot0 KHOMKY MbILLIM OOHOBPEMEHHO NepemMeLLanTe Mbillb B MPOU3BONbHOM Hanpas-
neHuu.

+ Mpuénuxenne/OTaaneHue (4 ) — nepemelueHne obnactn npocmorpa 3D-CLeHbI
NepneHanKynapHO NITOCKOCTU 3KpaHa.

@ Ins nepemelleHns obrnact NpocMoTpa NeprneHanKynsapHO NMOCKOCTM 3KpaHa BpallainTte
Korneco MbIlK OT cedbs — ans npubnmkeHns 3D-cueHbl, Ha ceba — anga otganeHus 3D-
CLIEHbI.

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

@ [nsa BpaweHnsa obrnactu npocmoTpa B CBOOOAHOM MITOCKOCTU HaXMWUTE U yaepXuBanTe
KHOMKY MbILUM W NepemMeLLanTe Mbllb B MPOM3BOSIbHOM HarnpaBrieHnu.

@ Ecnv He BKNtoYeH pexxum BpalleHust 3D-cueHbl, TO HaxXMuTe 1 yaepxusanTe knasuwy Shift
N CPEAHIO KHOMKY MbILIVY OQHOBPEMEHHO NepemMeLlanTe Mblllb B MPON3BOSbHOM Hanpaene-
HUW.

« HabniogeHune cueHbl Co cbeMoyHol kamepbl (%) — nepemeleHne obnactu npo-
cmoTpa 3D-cueHbl, NPy 3TOM UMUTUPYETCA HabntogeHne CueHbl CO CbEMOYHOM Ka-
mMepbl. [lepemelleHne «kamepbl» ocyllecTBnserca npu nomowm knasmw W, A, S,
D, NoBopoOT - 3a cyeT ABMXKEHUS MbIlWK. [1Na HACTPOMKM NapaMeTpoB NepemMeLleHns
CcnyxuT 3aknagka lNMepemeweHne okHa Hactpouku (cm. pasgen 11).

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

* YBenuueHune/YMmeHblueHue (&) — yBenvyeHne/yMeHbLLeHNEe MacluTaba obnacTtu
npocmoTpa 3D-cueHbl.
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@ [ns yBenuyeHns maclitaba Bcer obnacty npocMmoTpa 3D-CLeHbl BpallanTe Koneco Mbiln
OT cebs — ans yBenuyeHus macwTaba, Ha ceba — Ansl ymeHblleHnst MacluTaba.

@ Ecnu He BKIIOYEH PEXUM YBENUYEHNS/YMEHbLIEHNS MacluTaba, To HaXXMWUTE U yaepKuBaiiTe
knaBuwy Ctrl u cpegHIo0 KHOMKY MbILIW OOHOBPEMEHHO NepemMellanTe Mblllb OT cebs —
ANs yBenuyeHus Macltaba unun Ha cebst — ansi yMeHbLUEHUS.

« O6nacTb BUgMmocTH (&) — yBennueHne macwtaba onpeneneHHon NpsiMoyrorsHOM
obnactu 3D-cueHbl. [laHHbIN BapMaHT OTOBpaXXeHNsa NPUMEHSETCA AN YCKOPEHUS
BPEMEHW MPOCMOTPA CLEHbI.

@ [nsa yeBennyeHunsa macwtaba onpegeneHHon obrnacty NpocMoTpa HaXXMUTE U yaepXKnBante
KHOMKY MbILUN OOHOBPEMEHHO «PaCTSIHUTE» MPSMOYTONIbHUK MbILLIbIO.

“ ™
© 30-Mod "C/Users/guk/Desktop/Exatepurbypr_3D/Ekaterinburg_2013.63" [E=EEER=™
®ain  Mpaexka Bwg Obwexter Cnon  Owna  Cnpaeka
ERLEPHEH oo U100 DER e & rum

MEE RRARRb2e Pop == [FGEW]E e 0w k-doames -

MNaHEenE MHCTPYMEHTOE g X

> ](n][(m] &_oc

Puc. 180. BoigeneHve obnactu ans ysenuyeHunst macutaba
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© 30-Mod "C/Users/guk/Desktop/Exatepurbypr_3D/Ekaterinburg_2013.63" [E=EEER=™

®ain  [Mpaska Bug Ofwvexter Cnon  Owna  Cnpaeka
ELEPE v 030 AE00 @88 e & rum
M F A (b e Peg = (EF@0@E e n 8 k-cioemne -

MaHene MHCTPYMEHTOE F X

> ](n][(m] &_oc

Puc. 181. YBenuuyeHHbI MacLuTab BblaeneHHon obnactu

* I'IepcneKTMBa — 0T06pa>KeH|/|e TPEXMEPHOro NpPoCTpaHCTBa Ha )J,ByXMepHOVI nnoc-
KOCTW. lE',aHHbIl\;‘I BapuaHT OTO6pa)KeHI/I9| YCTaHOBJ1€H N0 YMOJTHaHUIO.
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@ 2D-Mod *"Cy/Users/guk/Deskiop/Exatepnr6ypr_3D/AN_chasovnya.ba” [E=IS
®afin Mpaeka Bua OBvexts Cnow Okwa Crpaska
ELEPHEH e D30 EETI @ES Bed & rum
Mt AR Mt ge >z == EFE06 0 8] b-(xoeme )
Makens nHCTpyMeHTos B x
Blwm) E_ow_[5)
Puc. 182. OtobpaxeHune 3D-cueHbl B pexxume nepcnekTnea
@ 3D-Mod *"C:/Users/quk/Desktop/Exarepuntypr_3D/AN_chasovnya 3" [E=mE=
®aiin  MNpaeka Bua Ofvextr Cnom  Okna  Cnpaexa
EFEPE O VIOV AEID PERE He @ € rum
Mt gAMb 2o 2 [HE@E0NE e n 8 k-(ciowre -
TaHens UHCTpyMEHTOS B X

DoE E_w 6

Puc. 183. OTobpaxeHne 3D-cueHbl 6e3 yvyeTa nepcrnekTuBhI
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+ Kamepa — oTtoGpaxeHune ueHTpanbHon npoekumn. Npegcraesnsiercsa cobon Bug

CLieHbl N3 KaMepbl.

7

PekomeHayeTca pacnonoxntb 00ObeKTbI CLEHbl B 0bracTu nmpamumabl BUAMMOCTU KaMepbl.

fo 3D-Mod "C:/Users/guk/Desktop/Exatepunbypr_3D/AN_chasovnya 3" E‘Eﬂﬂ
®aiin  Mpaeka Bug Ofwextel Cnon  Owna  Cnpaeka
EEPH o> 3OLERO0 FBER He @ £ rum
Rt} R (XNboe 2R == QFENE 0 18 lh-(chooms -
Manens MHCTpyMenTOB & X

> [n](m] <] oo

Puc. 184. O6bekT 1 kKamepa

189



PHOTOMOD 8.1 TpexmepHoe mogenupoBaHue (Linux)

° 3D-Mod "Ci/Users/guk/Desktop/Exatepunbypr_3D/AN_chasovnya.tx3”™ =NRCl X

®ain  [Mpaska Bug OBvexter Cnon  Oxna | Cnpaeka
ELEPEH 9 30 QE00  @EE Fe@ € rnanm
Ml RRR (b Bon ® e EEEEE e 18 -l ]

MaHene MHCTPYMEHTOE F X

> ](n][(m] &_oc

Puc. 185. Bug obbekTa 13 kamepbl

9.3. AHarnudunyecknimn ctepeopexmm

CTtepeounsobpaxeHne MeTofom aHarnngos opMmpyeTcst NyTeM LIBETOBOMO KOAMPO-
BaHUSA U300paXkeHul cTepeonapbl, KOTopble NpeaHasHavyeHbl Ans Nnesoro U npaBoro
rnasa, «KpacHbIM» U «CUHMM» CBETO(UNETPaMN COOTBETCTBEHHO. [ns npocmoTpa u
N3MEepPEeHMIN B aHarmMpUYECKOM CTEPEOPEXMME MCNOMb3YTCSA crneumanbHble Crek-
TpanbHble aHarnnMguyeckne o4kn ¢ TaKUMK e punsTpammn.

AHaFﬂM(*)MHeCKMVI pexum CTepeomsmepeHMﬁ He 3aBUCUT OT NapamMmeTpoB MOHUTOpPaA U
BMOEOKapThl. OCHOBHbIM HEQOCTATKOM aHaFJ'II/I(bI/I‘-IeCKOFO pexXnma ABNAeTCA HeBO3MOX-
HOCTb MOSTHOLIEHHOW pa6OTbI C UBE€THbIMUA |/|306pa>|<eH|/|9|M|/|.

ﬁ AHarnmpu4eckmn MeToa CTepeocKkonuyeckon Bu3yanusaumm ncnonb3yertcs Tonsko B HighColor
unu TrueColor rpadnyeckom pexrme MOHUTOPA.

[ns Toro 4ToGbl BKNIOYUTL aHarMMMOUUECKNini Pexnm cTtepeonsMepeHuin BblibepuTe
Bug > AHarnugunyecknin CTepeopexnum 1nm HaxkMuTe Ha KHOMKy &8 naHenu MHCTpy-
MEHTOB.
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9.4. MNokaapoBbLIN CTEPEOPEXUM

lMokagpoBbIvi cTepeopexnM (pexnm «page-flipping», metoa «MuraHumny» ) obecnednBaeT
Ka4eCTBEHHOE CTEPEOoN306pakeHNe C MOMOLLbIO MCMONb30BaHMS NOSHLIX 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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r° 3D-Mod "Ci/Users/quk/Desktop/ExarepunBypr_3D/AN_chasovnya.td” =)
®aiin Mpasxa Bua Owextsr Cnow Owwa | Crpaska |
ERLEPH o0 O3IOLVAEG0 @ES He @ € rnnm
2R (Adga >og > FHEERE 18 k-l 1]
MaHenk HHCTPYMEHTOB 8 X
[ )(u](m] oo
Puc. 186. KoopauHaTtHas ceTka — yBenuyeHHbI MacliTab
rQ 3D-Mod "C/Users/guk/Desktop/ExarepunBypr_3D/AN_chasovnya.bd” ==
®aiin  Mpaeks Bug Owektsi Cnow  Owea  Cnpaska
ELEPHEH - OFOYRETS @EE Fe @ & rnm
N RO R N N I O D R R Cre——m——
TaHens HHETPYMEHTOR 8 x

B & _ow

Puc. 187. KoopauHaTHas ceTka — yMeHbLUEeHHbIA MacliTab
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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.

é 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 ocHOBHOW NaHenu nH-
CTPYMEHTOB.

@ 3D-Mod *'C/Users/quk/Desktop/Exatepunbypr_3D/AN_chasovnya.tx3” SRAC X
®aiin  Mpaeka Bug O6vektel Cnou  Okna  Cnpaexa

EPEPH e IOV ERET YEEHS @ & rum

xRkl R (b2 e 2ep @ e [HF@0(® e 1w k-(cmammes -

1 pix ~0.0255 m
39:1

50000m

()(n](m]&__os

Puc. 188. MacwrabHas nuHenka v Tekywmin macwtad otobpaxeHuns 3D-cLeHbl
9.7. U3amepeHus

B cucteme npegycMoTpeHa BO3MOXHOCTb NnpoBeaeHud I/13MepeHI/II7I B npepenax 3D-
CLIEHbI. ,D,J'IFI nepexona B pexum I/I3MepeHI/IIZ CINy>XXUT KHOMKa @ OCHOBHOW NaHenu nH-
CTPYMEHTOB, OTKpbIBakowad OKHO Vlsmepeva.
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( 0- KM=zmepeHua L&r
X Y Fi
Xp o Zp
dX dy dz
5 D dz/D
L (> =3

Puc. 189. OkHo «N3mepeHunsa»
OKHO coaepXnT NoMA CO 3HaYEHUAMM KOOPAMHAT Kypcopa:
« X — reogesmnyeckas koopguHara X Kypcopa;
* Y — reogesunyeckas koopauHata Y Kypcopa;
« Z — reogesnyeckas koopguHata Z Kypcopa;
* Xp — reogesnyeckasi koopguHarta X Kypcopa B npeablayLuen TOUKe;
* Yp — reogesnyeckas koopanHata Y Kypcopa B npebiayLien TOoUKe;
« Zp — reopesnyeckas koopanHata Z Kypcopa B npeablayLen TouKe;
* dX — npupauleHune TekyLlero cermeHTa o X;
* dY — npupauieHue Tekyllero cermeHTa ro Y;
* dZ — npuvpalleHne TekyLero cermeHTa no Z.

Takke OKHO M3MepeHMﬂ coaepXuT nona Cco 3Ha4YeHudaAMn cnenyrowmnx napameTpos
cerMeHTa:

* S — ANnnHa cerMenTa;

e D— OJTMHa TOPU3OHTarIbHOIo NPONoOXeHUA (npoeKu,mm Ha I'IJ'IOCKOCTb) cermeHTa no
Z;

* dZ/D — 3Ha4eHune yKnoHa cermeHTa (OTHoLwweHue Z npupaLLeHnst K ropu3oHTarbHOMY
NPONOXEHUIO);

* 4y — HanpaeneHne TeKyLlero cermeHTa OTHOCUTESTbHO OCU X;
* =¥ — BepTUKanbHbIN yroJ Tekywero cermeHTa.

Ons npoBeneHnd MsmepeHvM BbIMOSTHUTE crneaywine DencTBus:
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1.

HaxXmute Ha KHOMKY ¥ ocHOBHOM naHenu nHcTpyMmeHToB. OTKpbIBaeTcst okHO U3-
MepeHuUs:

ro KM=zmepeHua &r
X Y Fi
xp p Zp
dx dy dzZ
5 D dz/D
L (> =3

Puc. 190. OkHo «/3mepeHusa»

MomecTnte Kypcop Mbiln B BbiOpaHHY TOYKY B 3D-OKHE W LUENKHUTE NeBOM
KHONKon Mmbiwun. Co3gaeTtcs nepsas BeplUMHa NUHUU USMEPEHWUI;

[MomecTnTe Kypcop MbIlWK B crneayroLwyto Touky B 3D-OkHe U LenkHuTe resomn
KHOMKOM MbIwn. Co3aaeTca BpeMeHHas NMHNSA («pe3nHOBas HATbY ), KOTopasi cye-
3aeT npu cbpoce U3MepeHUs NN BbIXode M3 pexnma uamepeHui. MNapameTpsbl
CO3[aHHOro cerMeHTta otobpaxatoTcs B okHe WU3amepeHus. [nvHa co3gaHHOro
cermMeHTa oTobpa)kaeTcsl B OKPECTHOCTAX BTOPOM BEPLUMHbLI CErMEHTa;

@ N3mepeHus nponsBoaaTca TOMbKO B Npeaenax 0gHoro cermeHTa.

[onunoHanbHOo] [1ns Toro YTobbl N3MEHUTL NOMOXKEHNE BTOPOW BEPLUMHbLI MOMECTUTE
KypCOp MbILIN B APYryto TOYKY B 3D-OKHE 1 LEenKHUTE NIEBOM KHOMKOW MbILLIW;

[onumoHanbHOo] [ns Toro YToObl U3MEHUTL NOSIOXKEHWE NEPBOM BEPLUMHBI HAXMUTE
Ha Knasuvwwy 1, NMOMeCTUTE KypCop MbILWN B APYryto TOYKYy B 3D-OKHE U LLenkHuUTe
NeBOW KHOMKON MbILLN;

? [ng Toro 4tobbl BEPHYTHCH K PeAaKTUPOBAHMIO MOMOXEHUS BTOPOW BEPLUUHBI HAXMUTE
Ha KnasuLly 2.

[onumoHanbHO] Ans Toro YTobbLl COPOCUTL N3MEPEHNSA HAXXMUTE Ha Knasuwmn Esc
unu delete unu Ha KHOmMKy € B OKPECTHOCTSIX BTOPOM BEPLLNHBI;

YT06bI 3aBepPLLUNTb npouecc I/I3MepeHI/II7I, 3aKp0|7|Te OKHO Vlsmepeva NN HaXXKMUTE
Ha KHOMKY @' OCHOBHOW NaHenu MHCTPYMEHTOB UJTN Ha KHOMKY A B OKPECTHOCTAX
BTOpOI?I BepLUNHbI CErMEHTAa.
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9.8. OKHa npoeKuuun

B mogyne cueHa HaxoauTcsa B TPEXMEPHOM MPOCTpaHCTBe, NO3TOMY B obnactu npo-
cMoTpa oTobpakaloTcsl He camu OObEKTLI CLEHbI, a NPOoeKuMn 06BLEKTOB Ha onpeae-
NEeHHbIEe NNTOCKOCTH.

CylecTByeT ABa TUNa NPOeKLMIA:

* napannenbHas npoekyus (Bug > HanpaBneHue) — otaenbHble ToYkM 3D-06bEKTOB
NepPeHOCATCS napannenbHbIM MyYKOM Jyder Ha 3a[aHHYH MIOCKOCTb MPOEKLMM,
PacnonoXeHHY NepPneHANKYNAPHO BCEN COBOKYMHOCTW MPOEKUMOHHbIX Ny4eln;

& YactHbiv cnyydaem napannensHoi NPoeKLnm sIBRSIETCs opTorpaduyeckas NpoeKUms, koraa
MIOCKOCTb MPOEKLMW BblpaBHUBAETCS NMapannenbHO O4HOM U3 KOOPAMHATHLIX MIIOCKOCTEN
TPEeXMepPHOro NPOCTpaHCcTBa.

* yeHmparnbHas npoekyus (Bua » Kamepa) — otaenbHble Toukn 3D-06bekTOB Nepe-
HOCATCH Ha 3aJaHHY MNISIOCKOCTb NPOEKLMU MYyHKOM Fyden, ncxogsawmnx n3 ogHon
TOYKM, COOTBETCTBYIOLLEN MONOXEHMIO Ma3a Habntogatens. MNMnockocTb Npoekumm
pacrnoroXxeHa nepneHauKynapHoO LeHTpanbHOMY fnyyy.

Utobbl 0ogHOBpPEMEHHO OTOOpaXanuch YeTbipe BUga Npoekunn, Boibepmute Bug » Ye-
Tbipe npoekuun. B pesynbsrate otobpaxkaloTcs YeTbipe OQMHAKOBLIX MO pasmepam
OKHa npoekumii: Bug cnepean — Front, Bua cneea — Left, Bug ceepxy — Top v Bug
B nepcnektuee — Perspective.

§ OkHa npoekunii NnpegHasHaYveHbl Ans otobpaxeHus cogepxumoro 3D-cLueHbl B BUAE pasnuyHbIX
NPoeKunin.
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ro 3D-Mad *"C:flUsers/guk/Desktop/Exarepunbypr_3D/AN_chasovnya.tx3” E@gw
®ain  [Mpaska Bug OBwvexrsr Cnom  Okna  Cnpaska
ELEPEH o O30 AHO0 ([@ES He @ & rum
Mi ) RRR (b 2a Pew s s FEEAE) 0 18 b-omemes ]
MaHens MHCTPYMEHTOE 8 x
RONT
DJm)m) @_os

- o

Puc. 191. OtobpaxeHune 3D-cLeHbl B YETbIPEX OKHAaX NPOEKLIMIA (aKTUBHOE OKHO NPOEKLUN B NEPCMNEKTMBE)

Mo ymon4yaHumio otobpaxatoTcst Tpy OKHa opTorpadmnyeckmx Npoekummn (Bug cnepeau,
CBEpXy 1 Crnesa) N YeTBepTOe OKHO LIeHTpanbHOW npoekuumn (Bug B nepcrnektmee). Ak-
TMBHOE OKHO OTOGpaXkaeTcs B 3eneHomn pamke. Ytobbl caenatb akTUBHBIM APYroe OKHO,
LLeNnYKOM Mblln B obnacTn okHa BblbepuTe gpyroe okHO npoekuun. B pesynbrate
BblIOpaHHOE OKHO CTAHOBMUTCS aKTUBHbIM, MPY 3TOM OTMEHSIETCS BblAeneHne o6bekToB
CLEHbI.

YTtobbl OUEHUTb pa3rnnyHble reoMeTpundeckme napamMeTpbl 3D-06bekToB, LLEeIM4KOM
MbILLIN MO NPOEKLNOHHOMY Ky6y Bbl6epVITe OAHY U3 cnefyrLunx I'IpOGKLI,I/II7IZ

* Front — Bua cnepegy;
* Back — Bup c3aau;

* Top — BUA cBEpPXY;

* Bottom — BuA cHusy;

* Left — Bupg cnesa;
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* Right — Bua cnpagBa;
+ Perspective — Bug B nepcnekTuBe.
BbiGpaHHasi npoekums NogcBEYMBAETCS XKENTbIM LIBETOM.

OkHa npsaAMoyronbHon hopMbl, pasaeneHHble Mexay co60n BepTUKaNIbHOW Y TOPU30OH-
TanbHOW rpaH1LamMu, KOTOpble BO3MOXHO NepeMeCcTUTb MbILblo. [15115 3TOro yctaHoBuTe
KypCOp MbILN HA OOHOMW U3 rpaHnL, MeXay OKHaMW, HaXXMUTE U yaepXnsanuTe KHOMKY
MbILLM U NepeMECTUTE rpaHnLy Mexay OkHamu B HEO6XOANMMOM HanpaBneHUN.

I N
° 3D-Mad ="CiflUsers/guk/Desktop/Exarepunbypr_3D/AN_chasovnya.bi” E@ﬂ

®aitn  [Mpaska Bug OBwvexrsr  Cnom  Okna  Cnpaska
ELEPHEH v OOV REDD (@B 8 @He @ ¢ rum
Mil ) BN ([t 2a Pes s s EEWE ¢ 18 o ]

(> ]{n][m] G__om

Puc. 192. YBenunyeHue okoH NpoekumMm — BUA CBEPXY U BUA B NepcrnekTnse

YT0o6bl 0TOOpa3nTbL obnacte npocMoTpa 3D-CUeHbl TONbKO B OAHOM OKHE MPOEeKLnn,
Bblbepute Bup » HanpaBneHue > ... unu WeNYKoM MbiLLN BbIDEpUTE OPYTYHO MPOEKLNIO
B NPOEKLNOHHOM Kybe.
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-
° 3D-Mad *"C:flUsers/guk/Desktop/Exarepunbypr_3D/AN_chasovnya.tx3”

= [ B i |

®ain  [Mpaska Bug OBvexrsr  Cnow  Okna
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Puc. 193. OtobpaxeHune 3D-cueHbl — BUA CBEPXY

10. YnpaBneHue otobpaxeHune

10.1. MeHI0 «O0BbEeKTbI»

Tabnuua 15. Kpatkoe onu

M OOBLEKTOB

caHne MeHo «OBbeKTbI»

MyHKTbI MEHIO

Ha3HauyeHune

OToG6paxaTb TOYKMU

No3BOSISIET OTOOPA3NTb TOYEYHbIE OOBLEKTLI, PUKCU-
pytoLLme onpeneneHHble KoopanHaTbl TPEXMEPHOTO
NPOCTPaHCTBA C LieNbio MPUBA3KUN NMONOXKEHWNSI TOYKM
HabntogeHus cueHbl K ee OHOBOMY M300paXkeHuto

OTo6paxaTb NUHUKU

Mo3BOSIsieT 0TOOPa3nNTb KOHTYPbl BEPXHUX rpaHew
obbekToB

OTo6paxaTb NOCTPOEeHUs

no3eonsieT otoopasnTb 3D-06BHEKTHI

OTtob6paxaTb 6MGNNOTEeYHblIe OO BLEKTDI

Nno3BonsieT oTobpasnTb cTaHgapTHble BubnuoTey-
Hble 06BLEKTHI

0T06pa)KaTb BcrnoMorartesibHble 00bEeKTbI

Mo3BONseT 0TOOpa3nTb 00BLEKTbI, NpeaHa3HayYeH-
Hble ONs ynpouleHust paboTbl NpU TPexXMepHOM
MoaenpoBaHu
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lMyHKTbI MeHIo HasHauyeHue
CKpbITb BblIOpaHHbIe MO3BOJISIET CKPbIThb BblAENEHHbIE OOBEKTI
CKpbITb NO UMEHM... NMO3BONSET CKPbITb OOBEKTHI B 061acTn NnpocmoTpa

Mo UMEHU U3 crnmcka oobexkToB

MokasaTb TONLKO BbIGpaHHbIE No3BoNseT 0To6PasnTb TOMLKO BblaerneHHbIe 06b-
€KTbl, NPW 3TOM HeBbIeNeHHble 06beKTbl He 0TO6-
paatoTcs B 06nacTv npocmoTpa

MNMoka3aTb CKpPbITbIe MO UMEHM... Nno3BonsieT 0ToOpa3nTb paHee CKPbITble OOBbEKTHI
B 06nacty npocmoTpa no MMeHU 13 cnucka oobek-
TOB
MNoka3aTb Bce Mo3BONSIET 0TOOPa3nTb BCE CKPbITbIE paHee 00bek-
Thl
MepemecTuTb B CNOM... NO3BONSET NEPEMECTUTL OOBEKTbI M3 OAHOIO Cros
B Apyrown
MocTtpoutb no3BonsieT nocTpountb 3D-06bekThI M3 2D-06LEKTOB

10.2. OCHOBHbIe CBOMCTBa OObeKTa

UTobbl HACTpOUTL NAapamMeTpbl OTOBpaxeHns o0bekTa, Bblaenute oobekT. OTKpbiBaeTcs
pa3gen OCHOBHblIe CBOMCTBA.

= (OCHOBHBIE CEOMCTEA

Mma  Buld[Line[182]] B

Cnoii Layer (ID 04) |_|

| Mpanm | Tect rny@uHe
Pebpa TecT ansda
BeplmHe! MpospadHei

V| M, rpanm V| OcBeweHHEIR
0bp. rpaqn LHHEMMYECHMIA

3aTeHALWMIA
Puc. 194. OcHoBHble cBoncTBa 0ObEKTa
B pasgene OcHOBHbIe CBOMCTBA YCTaHOBUTE (braXkun Anst oTobpaxeHus:

* Uma — umsa BbIObpaHHOro o6bekTa;

% UToObl U3MEHUTL LIBET BbIGpaHHOro 06bekTa ABOMHBIM LLENYKOM MbILLM NO KBaapaTy Bbibe-
puTte uget un Haxmute OK.

* Cnon — um4 cnosi, rae pacnonoXeH o0bLEKT;
* 'paHu — rpaHu ob6beEKTa;
» Pebpa — pebpa, koTopble HaxoaAaTcsa ¢ 06paTHOM CTOPOHbI OOBLEKTA;

* BepwuHbl — BepLUMHbI 06BEKTA;
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* Jluu. rpaHn — nuuesasi rpaHb 06LEKTA;
* OOp. rpaHu — obpartHas rpaHb 06bLEKTa;

* TecT rmy6uHbI — yaaneHne HeBUOANMbIX NOBEPXHOCTEN AanbHMUX OObEKTOB, KOTOPLIE
pacnonoXeHbl 3a GNMKHUMN 0GbeKTamu;

@ [ns nonHoro oto6paxkeHnss 06bLEKTOB CHUMUTE ¢hraxok TecT rmybuHbI.

« TecT anbd)a — TEKCTYpHbIE KOOPAMHATbI 3arpyxatoTcs ¢ NPo3padHbIM OHOM;

+ Mpo3payHbIi — NO3BONAET CO3AaTh NPO3PaYHbI OOBLEKT;

% YUT106bI CO3aaTh NPO3payHbIf OOBLEKT BblAENWUTE €ro, ABOWHbLIM LLENYKOM Mbilly N0 BTOPOMY
kBagpaTy psgom c nornem Ums BoibepuTe UBET anbda-kaHana n yctaHosute dnaxok lNMpo-
3payYHbIN.

» OcBeleHHbIN — OCBeLLeHNe 0bbekTa BCTPOEHHbIM NCTOYHUKaMWN CBETA,

* OuHamnyeckumn — donaxkok yCTaHaBJ1IMBaeTCA aBTOMaTtn4eCKkun, ecryin Kamepa Haxo-
OVTCA Ha NonuroHe TpaekTopun. MiHade donaxok He YyCTaHOBJIEH.

10.3. NMNapameTpbl CNOS NOBEPXHOCTU

YTo6bl HACTPOMTbL NAapamMeTpbl OTOOpPaXXeHMs Criosi NTOBEPXHOCTM BblAenuTe opTodoTo.
OTkpbiBaeTcsa pasgen CBoucTtea.

= CeoiicTBa
LMP

3D/Relief_Ekaterinburg2013/DEM_2m_cut.x-dem ([
pagycsl
| WrHopuposaTe BolcoTel  -1111111.000 =

CpTodoTo

_3D0/relief Fkaterinburg2013/Ekaterinburg_4k. tif IEI

1.000 >

pagauma ceporo

JeTanksaws 20

Ak | (4

PazMep Talina 32
KonuuecTeo yposHern 6

MiH, ypoBeHb 0

Ak | (4

Make, ypoBeHb 8

Tun bopatopa CTolkoBka =

3EMOPO3HTE

| MpHMEHHTE || OTmMeHa |

Puc. 195. MapameTpbl 0TOGpaXeHNs1 CNos NOBEPXHOCTH
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Pasgen LUMP cnyxnt ona nsmeHeHna crnegyowmx napameTpos:
* = — pgns BbIOOpa MaTpULbl BbICOT BHE PECYPCOB aKTUBHOIO Npodouns;

* paaycbl — 09 KOPPEKTHOIO YTEHUS 13 (hanna maTpuLbl BbICOT 3HAYEHUIN KOOPAU-
HaT B rpagycax;

* Bad Z — onga otbpakoBkM 3a4aHHOIO 3HAYEHNA.
Pazgen OpTodoTo CnyXuT ong naMeHeHus CreayoLwmnx napameTpoB:

» = — ansa Bbibopa opTodoTOoNNaHa Unu KapTel MECTHOCTWN BHE PECYPCOB aKTUBHOTIO
npodouns;

* papaumsa ceporo — ans oTobpakeHWss ogHOro ycpeaHeHHoro kaHana 0TTeHKu
Ceporo B Ka4ecTBe KaHana BblxofgHoro danna (nogpobHee cM. pyKoBOACTBO MOSb30-
Batens «[1porpamma GeoMosaicy).

HdeTtanusauua — pasmep s4enkn opToqpoTo B MUKCESSIX;

Pasmep Tanna — KonmM4yecTBO S4YEEK B Tanne;

KonunyecTBO ypoBHEN — KONUYECTBO YPOBHEN AeTannsaunm;
MuvHUManbHbIN YPOBEHb — BbICOKUIN YPOBEHb AeTanu3aunmn n3obpaxeHus;
MakcumManbHbIN YPOBEeHb — HWU3KWI YPOBEHb AeTanum3aumm n3obpaxeHus;

3amMopo3nTb — MNO3BOSISIET PeAAKTMPOBATb TOMbKO BbiOpaHHY obnacTtb opTodhoTo
6e3 BHeCceHMs N3MeHEeHUN B OCTanbHble obnacTu.

YToObI COXpaHUTb N NPUMEHUTb U3MEHEHUA B pa3gene CBoOMCTBa HAXXMUTE Ha KHOMKY
NMpuMeHUTDb.

10.4. OToOpaxeHne 06 LEKTOB
B mogyne npeaycMoTpeHa BO3MOXHOCTb YrpaBrneHus oTobpaxkeHNneM 06beKTOB CLIEHDI.

YT106bl OTOOPa3nNTbL TOUYEYHbIE OOBbEKTLI, (PUKCUPYIOLLME ONpeaeneHHble KOOpAMHAThI
TPEXMepHOro NPOCTPaHCTBa, BbibepuTe O6BbeKTbl » OTo6paXaTb TOUKN UNN HAXKMUTE
Ha KHOMKY :i-.
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- N
@ 3D-Mad "Ci/Users/quk/Desktop/Exarepurbypr_3D/Ekaterinburg_2013.t3" [E=REER

®ain  [Mpaska Bug OBwvexrsr Cnom  Okna  Cnpaska
ELEOE v 030 @00 @ES e o & rum
ME R (b 2o = ({803 0w -(cicasae -

[ )n)(m]E)_om

Puc. 196. OTobpakeHne To4eYHbIX 0ObEKTOB

UToObl 0TOOpPa3nTb KOHTYpPbl BEPXHUX FpaHen oObekToB, Bbibepute OOGBLEKTbI >
OTo6paxaTb FIMHUU UNN HAXXMUTE Ha KHOMKY .
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- N
@ 3D-Mad "Ci/Users/quk/Desktop/Exarepurbypr_3D/Ekaterinburg_2013.t3" [E=REER

®ain  [Mpaska Bug OBwvexrsr Cnom  Okna  Cnpaska
EREPH oo VIO REOD @ES He e & rum
ME Y R (Wb e e (0@ e 0w Db-(ooanes -

&7

Puc. 197. OTobpaxkeHne KOHTYpOB 0OLEKTOB

UTto6bl 0TOOpa3nTtb 3D 06bekThl, BbibepnTe O6BLEKTbI > OTOOpaxaTb NOCTPOEHUSA
U HAXXMUTE Ha KHoMKy .
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@ 3D-Mad "Ci/Users/quk/Desktop/Exarepurbypr_3D/Ekaterinburg_2013.t3" [E=REER

®ain  [Mpaska Bug OBwvexrsr Cnom  Okna  Cnpaska
ELEPRPH 9 O30V REge [ @ER Be & & rum
Mi ) BRAR ([t 2n pen B 5 o@HE 0 18 - ]

[ ]n)(m]E)_om

Puc. 198. OTobpaxeHne 3D ob6bekToB

YT106bl 0TOGpa3nTb 06bEKTLI, NpeaHa3HauYeHHble AN YNpoLLeHUss paboTbl NpU Tpex-
MEPHOM MOAENUPOBaHUN (HAaNPUMepP, UCTOYHMK CBETa NN 0GbEeKT-MNYCThIWKA), Bbibe-
puTe O6BbekTbl » OTOGpaxaTb BcnoMoratesibHble 06beKTbl UM HAXKMUTE Ha KHOMKY

o8

205



PHOTOMOD 8.1 TpexmepHoe mogenupoBaHue (Linux)

- N
@ 3D-Mad "Ci/Users/quk/Desktop/Exarepurbypr_3D/Ekaterinburg_2013.t3" [E=REER

®ain  [Mpaska Bug OBwvexrsr Cnom  Okna  Cnpaska
ERPEPH oo @O REOD @ES He e & rum
ME R (b 2n P = 8 A(@] 00 m -(kocansan -

[ ]n)(m]E)_om

Puc. 199. OTobpaeHne orpaHn4nBaroLLEro Kyba reomeTpun
10.5. OTo6pakeHne o6bLEKTOB B PUHANIbHOMN CLieHe

Mepen BocnponsBeaeHnem unm 3anucbto 3D-cueHbl HeobxoaMMo BbiIOpaTb 0O6BLEKTHI,
KoTopble 6yayT oTobpaxaTbcsi B (pMHanNbHOM CLEHE.

B moayne npeaycMmoTpeHa BO3MOXHOCTb CKPbITb pAf, 00bEeKTOB 13 obnacTu npocMoTpa.
npl/l 9TOM YCKOPAETCA npouecc BocnpounsseaeHnd CUeHbl.

UToObl CKpbITb OAWH MW rpynny oObekToB M3 0bractv NpPocMoTpa, BblAenute aTu
00bekTbl 1 BblibepnTe O6beKTbl > CKPbITh BblOPaHHbIe UM HAXXMUTE Ha KHOMKy &
OCHOBHOW NaHenu MHCTPYMEHTOB.

206



PHOTOMOD 8.1

TpexmepHoe moaenuposaHue (Linux)

@ 3D-Mod "C:/Users/quk/Desktop/Exarepunypr_3D/Ekaterinburg 2013.63"

=NRCN X

®siin  Mpasks Bug OBwextsl Cnow Okwa  Crpaska

ELEPH | OFOCyRE
ME Y Rk (Nb2n| e

B o=

Dam) &_om

00 @E8 Bee
 @@O8) o 0 8 o e ]

£ - rumnm

Puc. 200. O6bekTbI

@ 3D-Mod "Ci/Users/guk/Desktop/ExarepurBypr_3D/Ekaterinburg 2013.63"

@aiin  MMpaeka Bug Obwextel  Cnown

ELEOH ™
xd kS O}

Okra  Cnpaska

Dk Rbon e P

MO ERKID  @ER He ®

£ - rumnm

BIAT8 o 1 8 Oh-ooosme ]

Puc. 201. Bboibop obbekToB
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@ 3D-Mod "C:/Users/quk/Desktop/Exarepunypr_3D/Ekaterinburg 2013.63"

=NRCN X

®aiin  Mpaska Bug OBwvextsr Cnow Okwa  Cnpaska

ELEPH O PIOVERETo @B R He ® & rnm

WU ENEE O R R R On ~[ckoanien =)
pae )

(i

o] e

Puc. 202. BbibpaHHble 06beKTbI HE OTOBOpaXkaroTcs

YT06bI CKPbITb OAWH UK rpynny 06LEKTOB 13 Cncka 06BbEKTOB, BLINOSHUTE criedyoLime

JencTBus:

1. Bbibepute O6beKTbl » CKPbITb MO UMEHMW... UNTN HAXXMUTE Ha KHONMK
naHenn HcTpymeHToB. OTKpbiBaeTCcs OKHO CKPbITb 00BHEKTbI.

y & ocHOBHOM

( ° Ckpbith 06bEKTHI [ﬂw
L]

Wrag Tun HazHauenne CocToanmne k! GuneTp
MewDTM5urface Obwekr | [ Tou sansmee
Line[1] OFmekT [ Tourkwm ceofoanse
Lineg[12] Obbekt [ v samaTER
Line[23] Obwekt [ marian ceofoansie
Line[36] OBnexT [7] Nocrpoetms
Line[47] ObverT [ BuBmmoTeuHER
Line[58] Obwext
Line[@9] Obbext - [ CrpbITE ” OTHEHE

Puc. 203. OkHO cKpbITUS 0O6LEKTOB U3 CNMCKa
Cnuncok 3D-06beKTOB COaePXUT criegyrolime cTonobubl:

* Nma — nma obobekTa;
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* Tun — TN 06beKTa, KOTOPbIV MpUCBanMBaeTCs OOBLEKTY NPV CO30aHUN B CUCTEME
(O6wbekT, KoHTyp, LibPoint, None) (cm. nogpobHoe onncaHmne atpmbyToB 06bEKTOB
B PYKOBOACTBE Mornb3oBaTens «Bekropusaunsa»);

* HasHauyeHue — oToOpaxaeT Ha3Ha4YyeHne 00LEKTa;

+ CocTosiHne — otobpaxaeT 06bekThl, yyacTBytoLme B 3D-nocTpoeHnm (3aHATbin)
nn6o He y4yacTsytowme (CBoOOAHLIN).

2. B pasgene ®unsTtp BbibepuTte TUNbl 0OBLEKTOB A1151 OTOBPaKEHNSA UX B CMINCKE.

3. [onuuoHanbHo] [na oTobpakeHnsa B CNCKe KOHTYPOB, Npeobpa3oBaHHbIX NpU No-
CTpOeHun B 06beKTbI, ycTaHOBUTE dhnaxok MocTpoeHus.

4. [onuuoHaneHo] [Ina oTobpaxkeHus B CNMCKE TOYEYHbIX 06 EKTOB, NPeobpasoBaHHbIX
npy nocTtpoeHun B obbekTbl 13 6ubnuotekn DXF-cbarna, yctaHoBuTe hrnaxok
BubnuoreyHsle.

5. [Ons ynpaBneHus BblaeneHneM oOLEKTOB B CMUCKE WUCMONb3yhTe crepyroLme
KHOMKW:

. — MO3BOJISIET BbIAENUTL BCE OObEKThI B CMNCKE;
« B — no3BonsieT M3MEHUTb NOPSAOK BblAENeHNst 06 bEKTOB Ha 0O6paTHBIN;
* | — NO3BOJISIET CHATb BblAENeHne co BceX 06bEKTOB.

6. Llenykom mbiwm BbibepnTe OOBEKTLI M HAXKMUTE HA KHOMKY CKPbIThb.
% YT0ObI BbIOENWUTL FPynny OOBEKTOB HaXMUTE U yaepxuante knasuwy Shift, wenykom

MbILLM NOCNEeAoBAaTENbHO BblAENUTE OObEKTHI.

YT06bI NPOCMOTPETL CMMCOK CKPLITLIX M3 06M1acT NPOCMOTpa O6BLEKTOB UM 0TOBPa3nTb
CKpbITble paHee 0ObeKTbl U3 CNNCKa, BbINOMHUTE criegyowime AenCTBUS:

1. Bbibepute O6BbeKTbl » [loKa3aTb CKPbITbIe MO UMEHMW... UM HAXXMUTE Ha KHOTKY
® OCHOBHOM NaHenu NHCTpymeHToB. OTKpbIBaeTCs OKHO Moka3aTb 00HLEKTbI.

209


vectorization.pdf

PHOTOMOD 8.1 TpexmepHoe mogenupoBaHue (Linux)

[ 0- MNokasate obbexkTol I,&r

an o
Kran Tun HazHaueHue CocToAHue Sl

Line[36169] Ofbex Tourn csoboanbie
Line[36189] Ofwekt NMAHUK 33HATEIR
Line[36205] Obwext TMHKK ceoboaHbE
Ling[36221] O6bexr MocTpoeHUA
Line[36237] O6bext EMBAMOTEYHBIE
Line[36253] O6bext
Line[36269] O6bext - MNokasaTe ” OTHeHa

Puc. 204. OkHO oToBpaxeHus 06bEKTOB U3 cnucka
Cnuncok 3D-06beKTOB COaepPXUT criegyrolime cTonoubl:
* Uma — nmsa obbekTa;

* Tun — TN o6beKTa, KOTOPLIV NPUCBanMBaEeTCs OOBLEKTY NPW CO30aHUN B CUCTEME
(O6wbekT, KoHTyp, LibPoint, None) (cMm. nogpobHoe onncaHmne atpubyToB 06bEKTOB
B PYKOBOACTBE Morb3oBaTens «Bekropusaunsay»);

* HasHayeHune — 0To6pa>|<aeT Ha3Ha4YeHne o0bLEKTa;

+ CocTosiHue — otobpaxaeT 06bekThl, yyacTBytoLme B 3D-NocTpoeHnm (3aHAThin)
nn6o He yyactaytowime (CBOOOAHbIN).

2. B paspene ®dunbtp BbibepuTe TUNbI 0OGLEKTOB ANS OTOOBPAXKEHUSI UX B CMIUCKE.

3. [onuunoHanbHOo] [ina oTobpaxeHus B CNNCKE KOHTYPOB, Npeobpa3oBaHHbIX NpW No-
CTPOEHUN B OOBLEKTBI, ycTaHOBUTE doniaxkok MocTpoeHus.

4. [onumoHanbHo] [na oTobpaxeHus B Cnncke To4YeYHbIX 06EKTOB, NPeobpaszoBaHHbIX
npyn NocTtpoeHnn B o6bekTbl M3 Bubnunotekn DXF-cdanna, yctaHoBuUTE qoniaxok
BubnuoteyHble.

5. [ns ynpaBneHus BblaeneHMem OOLEKTOB B CAMUCKE WCMNONb3ynTe creaylowme
KHOMKW:

. — MO3BOSIAET BblAENUTb BCE OOBLEKTLI B CMNCKE;
« ¥ — no3BonsieT N3MeHUTbL NOPSAOK BblAeNneHns 00bEeKTOB Ha 00paTHbIN;
e | — NO3BONSAET CHATb BblAerneHne co Bcex 0ObeKToB.

6. LUlenykom mMbiwn BbIbEpUTE OOBLEKTLI N HAXXMUTE Ha KHOMKY MNMoka3aTb.
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@ YToObl BbIOENUTL TPYNny oObeKTOB HaxMuTe 1 yaepxueanTte knasuwy Shift, wenukom
MbILLW NOCneaoBaTeNbHO BblAENUTE OOBbEKTDI.

Utobbl 0TOOpasnTb BCe CKpbITble paHee 0O6bekThl, BbibepuTe O6beKThI > NMokasaTb
BCE WM HAXXMUTE Ha KHOMKY 12 OCHOBHOW NaHeNu MHCTPYMEHTOB.

YUtobbl 0TOGpa3nTbL B 06rnacTn NpocMoTpa TONbKO BblibpaHHbIE 0OBLEKTLI, BbIAENUTE UX
n Bblbepute O6BLEKTbI > MOKa3aTb TONbLKO BbIOPaHHbIE UM HAXXMUTE Ha KHOMKy ™=
OCHOBHOW NaHEeNn NHCTPYMEHTOB.

g N
© 20-Mod "Cy/Users/guk/Desktop/Exatepunypr_3D/Ekaterinburg 2013.63" [E=REE )

Daiin  Mpaeka Bug Ob6vextel Cnow  Okna  Cnpaska
ELEPHC D0 EEID (@ERE He@ & runam
it (Wb 2eg = n(E@e@ e n w k-(xoewmes

DOOER

Puc. 205. OTobpakeHune TornbKO BbIBpaHHbIX OObEKTOB
10.6. Cnou 3D-cueHbl

Pacnpenenenue 0OBbEKTOB NO CrIOAM 3HAYNTENBHO YCKOpAET npouecc paGOTbI Cc 00b-
€KTaMu CueHbl Npn Hann4mm O0nbLLOro KonmyecTea 00OBLEKTOB.

% B oaunH cnon pekomeHayeTcs nepemMeLlatb 06beKTbl, KOTOPbIE OTHOCATCH K OQHOMY TuMy 06b-
€KTOB.

UTtobbl 0TKpbITL cnncok croeB 3D-cueHbl, Bbibepute Cnou > Cnucok cnoeB. OTKPbI-
BaeTcsa OkHO Crnow.
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Puc. 206. Cnucok cnoes 3D-cueHbl
OkHo Cnowm npeacraBndeT cobon Tabnuuy, KoTopas COAEpPXKUT cnegyolme ctonodupl:
* # — HOMep cros No NOPSIAKY CO34aHUS;
* Bugumbin — nokasbiBaeT oTobpaxeHune crnos B obnactu npocMoTpa;

* Uma — uma cnos, koTopoe oTobpaxaeTca B OCHOBHOM OKHE MOAyNs B pasgene
OcHoBHbIe cBorcTBa. [10 ymonyaHuto yctaHaenueaetca nvs crnos LayerN (roe N-
Lenoe 4ncro);

* ID — ngeHTNUKaTOp, KOTOPbLIN NPUCBANBAETCS CIIOH0;
* OOBEKTbl — KONMYECTBO OOBLEKTOB Ha CIloe.

YUToObl yaanuTb Crow, LLENKHUTE NPaBOM KHOMKOW MbILLK MO CNO0 1 BbibepuTe YaanuTtb
CIION.

UTobbl NnepeMmeHoBaTh CroWn, LWEMNKHUTE NPaBon KHOMKOW MbILLKM MO Crok 1 Bbibepute
NMepenmeHoBaTL CrNOWN.

Utobbl nepemecTntb 06EKTLI U3 O4HOIO CIosi B APYron, BblaenuTte o0bekTbl 1 Bblbe-
pute O6bLeKTbI > NepemecTUTb B CNOM.... LLlenykom mbliwm Bbibepute cnon ansa nepe-
MeLLeHMst OOBEKTOB N HAXXMUTE Ha KHOMKY BbiOpaTh.

Utobbl co3gaTtb HOBbIM crnon 1 0obaBuTb B HEro O6BLEKTLI, BLINOMHUTE creaylowme
JEencTBuS:

1. Bbibepute Cnom > Cnucok cnoes. OTKpbIBaeTCst OKHO Cnowm.
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Puc. 207. Cnucok cnoes 3D cugeHbl

2. LUlenkHuTe npaBoi KHOMKOM MbILK Mo No6omMy crnoto. OTKpbIBAETCA KOHTEKCTHOE

MEHIO.

JoBaeuTte cno
¥aanute cnoi

MNepenmeroeate Cnoi

Puc. 208. KoHTekcTHOE MeHto

3. Bbibepute lo6aBuTL cnon. Co3gaeTcs HOBbLIN CrOWN.

4. B obnactu npocmoTpa Bblgenute obbekTbl, KoTopble Heobxoaumo [obaBuTbL B

HOBbIN CINOW.

5. Bbibepute O6bekTbI > NepemecTnTb B €noMn.... OTKpbiBaeTcs OkHO Bbibop crnos.
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Puc. 209. OkHo Bbibopa cnos ans obaBneHus BblAeNeHHbIX 06LEKTOB
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6. Llenykom mbiwmn BbIGEPUTE HOBBLIN CNOK N HAXMUTE Ha KHOMKY BbibpaTbk. Bbige-
neHHble 06beKTbl 406aBNATCA B HOBbIN CION.

Utobbl nepeMecTuTb BblAeNeHHbIM OObEKT B Apyron crion B pasgene OCHOBHble
CBOWCTBA HAXMUTE Ha KHOMKY _... |. OTKpbIBaeTcs okHO Bbi6op cnos. LLlenykom MbiLLm
BbIGEpUTE HOBbIM CIIOM N HAXXMUTE Ha KHOMKY BbiOpaTh.

11. NMapameTpbl Mmoayns

B moayne npegycMoTpeHa BO3MOXHOCTb HACTPOMKM OOLLMX napamMeTpoB MOZyns 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;

* NnapamMeTpbl OTOBpaXXeHNA ANIEMEHTOB CLEHbI HA 3aknagke PeaakTtupoBaHue;
* napamMeTpbl TEKCTYPbI Ha 3aknaake TeKCcTypbl;

* napamMeTpbl MbilLK Ha 3aknagke HaBurauus;

* napameTpbl nepemeLleHns obnactm npocmoTpa 3D-cueHbl (HabnogeHne co CbeMou-
HOW Kamepbl) Ha 3aknagke MNMepemelueHue.

[ o Hacrpoiiku [&J )

CueHa BEuzyanusauma PegakTUpoBaH1e TexcTypel Haeurauma MNepemeweHe

LieHTp

BEIYMCNATE EBTOMETHHECKM
0.000

YCTAHOBKMTE B LEHTPE ofbexToB

[BblﬁpaHHblx ] | BraMex | | Brex 0.000

BN E RS

| CBpocTb ||BDCE|'EHOBMTb| 0.000

OnTuMizauma

PazfueHne npocTpaHoTEa

OTCEYEHME KOHYCOM BMAA

MpoMrpeIBaHKE

AnuTensHocTs (kanpel) 100

Al ol

YacToTa Kagpoe 25.00

| QK | | OTMeHa

Puc. 210. OcHoBHble napameTpbl 3D-CueHb!
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3aknagka CueHa crnyXxuTt anst HaCTPONKK crnegyowmx napameTpoB 3D-CLeHbI:

* B pasgene LeHTp otoGpaxatotca koopauHatbl (XYZ) ueHTpa 3D-cueHbl, a Takke
BO3MOXHO HAaCTPOWUTL CrieayoLimne napameTpbl:

o BblUMCNATL aBTOMaTUYECKU — MO3BOSMSIET BbIYNCNATL aBTOMATUYECKN LIEHTP
3D-cueHbl;

o YCTaHOBUTb B LEHTPe 0OBEeKTOB — MO3BOMSET YCTAaHOBUTL LEeHTp 3D-CueHbl B
LEHTPE BbIOpaHHbIX 0ObEKTOB, BUAMMbIX OOBLEKTOB UMK B LIEHTPE BCeX 0OBHEKTOB
3D-cueHblI;

o COpocnUTb — MNO3BONSET YCTAaHOBUTL LIEHTPY 3D-cueHbl 3HadeHne — 0O;

o BoccTtaHOBUTb — MO3BOMSIET BOCCTAHOBUTL NpeablayLUMe 3Ha4YeHNA KoopauHaT
ueHTpa 3D-CueHb!.

* B pasgene Ontumusauyms:

o Pa3bueHune npocTpaHcTBa — NO3BONAET peaakTuposatb 3D-cueHy ¢ 6onbLumm
06bEMOM AaHHbIX;

o OTceyeHMe KOHYCOM Buaa — no3Bonset oTobpasnTtb Bce 06beKThbI Npu 60nbLLIOM
obbeme AaHHbIX.

* B pasgene MNMpourpbiBaHue:

@ [nuTenbHOCTb BOCNpOM3BeEHNS CLUEHbI pacCcumTbiBaeTCa No crnegytowen popmyne: Anu-
TenbHOCTb (Kagpbl) / YacToTa KagpoB (B faHHoMm npumepe 100/25 = 4 cek).

o AnuTenbHOCTb (Kagpbl) — KONNYECTBO KagpoB;
o YacToTa KagpoB — 4YacToTa BOCMPOU3BEAEHMS KaapOB.

@ HyneBoe vnu oTpuuatensHoe 3HavyeHnsi napameTpa Yacrora kagpoB HegonycTumbl. MuHm-
MarnbHOE paspeLLleHHOe CUCTEMON 3HavyeHne 3HadeHune - 1.0.
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- ~
@ Hacrpoiiku &J
CueHa Buzyanuzalpa PeaakTHpoBaHHE I TercTYpRI Haeurawa | MNeperelLeHe

LpeT doHa ]
Craibokc = H| B
Ocewerie [
TyMaH
CeTka
LUMpMHE FMHIAN 1 =
/| Mokazkisate noanmol
KoopawHaTel noKaneHeie @ rnofSansHee
WHTEpBaN METOK o -
PacrnonoweHHe METOK |I'Io KpasM sKpaHa - |
WpmdT ana nognmcei ‘ "IIMGL 1ﬁ. ‘
LgeT Texcra ]
| QK | | OTMEHA |

Puc. 211. MapameTpbl oTobpakeHns 3D-cueHbl

3aknagka Busyanusaumsa cnyxut 4ns HACTPONKM Creayrowmx napameTpoB oTobpaxe-
Hua 3D-cueHbl:

* LBeTt choHa — ogHopoaHbIn UBeT hpoHa 3D-cueHbi;

» Ckanbokc — mmutaumsa Heba n ropusoHTa BO BCeM nNpocTpaHcTee 3D-CUeHb!;
* OcBelyeHne — LIBET OCBeLLEHNSA 0OBEKTOB NCTOYHUKAMM CBETA;

* TymaH — nmutaums TymaHa BO BceM npoctpaHcTse 3D-CueHb!.

Pasnen CeTka No3BonseT 3aaarh CriefytoLune napaMeTpbl OTOBPaXKeHNs KOOPAMHATHOW
CeTKMU:

* lUnpuHa nuHuu;
* BO3MOXHOCTb NOKa3bIiBaTb NOAMUCU KOOPAUHAT;

* Bo3MOXHOCTbL BbiOpaTh kakne nokasbiBaTb KOOPAUHATbI — JOKaribHbIe UMK rno-
0anbHbIe;

* NHTepBan meTok koopanHaTt — yepe3 1, 5 unun 10 geneHnn cetku;

* PacnonoxeHue nognucen KOoOpAnHaT: NO KpasAM 3KpaHa, Ha rMaBHbIX OCSIX UMK
B y3/ax € warom 3agaHHbiM B BbiNagatowiemM cnmcke PacnonoxeHne MeTokK (CM.
BbiLe);

* WpudT noanucen koopgmHar;
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* LiBeT TekcTa nognucen KoopanHar.

( @ Hacrpoiiku &J )

| CueHa | Byzyanuzauma PepakTupoBaHe TexcTYpb Haeurawa MNeperelLeHe

FaspelnTe CTOPHIO AEACTEMIA
CrpaHu-HBataLLIMi KyD reoMeTpim
[ OrpaHmumsaroumi kyf ofiberta
[7] Orparu-mBatowmi kyb yana cueHs:

[ OrpanuumBarowMi kY6 cLeHsb!
Kapkac
Z-CMeLlEHHE

-1.000 + -1.000 =

OK H OTMeHa ]

Puc. 212. MapameTpbl 0TOBpaXkeHns1 3r1eMEHTOB CLIEHbI

3aknagka PeAaKTVIpOBaHVIe Cny>xnT and HaCTpOIZKM cnegyrowmnx napameTpoB 0To6pa-
XeHnA 3rnemMeHToB CLUEHbI:

* PaspewunTtb UCTOPUIO AENCTBUN — YCTAHOBIEHHbIV (Pr1aXKoK NO3BOMSAET NOSb30Ba-
Tento OTMeHnTb 1Ny NMoBTOPUTL paHee BbINONTHEHHbIE AeNCTBUSA (CM. pasgen 6.1);

+ OrpaHunymMBarOlWmMK Ky6 reomeTpumn — no3BondeT 0TobpasnTb orpaHMyYnMBaoLLnn
KyD B cucTeMe KoopauHaT O0beKTa;

* OrpaHunymBaroLmmn Ky6 o6 bekTa — No3BonseT oTobpasnTb orpaHMyYMBaoLLmnm Ky,
ONUCaHHbIN BOKPYr obbekTa B rnobansHOM cucteme KoopauHar;

+ OrpaHunymBaroLmK KyO6 y3na cueHbl — No3BOnseT 0TobpasnTb OrpaHMyYnMBaoLLnn
Ky©®, OnMCaHHbIN BOKPYT BblAeneHHon obnacTty;

* OrpaHnuymBarolWmKn Ky6 cLeHbl — MO3BOMSET 0TOOPa3nTb OrpaHNYNBAIOLLINA KYO,
ONUCaHHbIN BOKPYT BCeX 00bekToB 3D-CLEHbI;

» Kapkac — nossonsiet otobpasnTb Kapkac 0O0bEKTOB, KOTOPbIN COCTOUT N3 rPaHeNn.

P ~
@ Hacrpoiixn &J
| CueHa | Busyanusalma I PenaxkTtuposaHue TexcTypbl Haeuraws MepemeuleHne

MapaMeTpbl N0 yMONYaHWD

[7] MenenszosaTe KoMmpecoo

DUNLTPELMA

¥MeHbleHre [NEAREST v]

¥BenuueHue lNEAREST ']

I QK I I OTMEHA ]

he A

Puc. 213. MNMapameTpbl TEKCTYPbI
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3aknagka TeKcTypbl CMYXXWUT AN HACTPOWKM CreayroLmMX NnapaMeTpoB TEKCTYPbI:

* Acnonb3oBaTb KOMNpPeCccUro — NO3BOSISET 3arpy3nTb TEKCTYPbl B CXKaTOM BUIE;

é Mpw ycTaHoBneHHoM donakke Mcnonb3oBaTb KOMMPECCUIO KAYEeCTBO 3arpy>KEHHbIX TEKCTYP
CHWXaeTcs.

* B pasgene ®unbsrpaumsa BbibepuTe B CNUCKE BapMaHT peXMMa CriaXnBaHUs KpaeBbIX
MMKCENOB B pacTPOBOM M306paXkeHnn TEKCTYpbl:
0 YMeHblueHue;

o YBenuyeHue.

i 0 Hactpoiky ﬁw

| CusHa I Busyanusauma PepakTHpoBaHKE TekcTyphl Haeurauma [NepemeleHme

BpaweHue
[7] Ceofoaroe BpaweHme

MarwTabupoBaHuE

4k

YYBCTBUTENBHOCTE Mblk 0,01

4|k

YyecTBMTENEHOCTE Koneca 0,50

8].4 I I OTmMeHa

Puc. 214. MNMapameTpbl MbILLK
3aknagka HaBuraumsa cnyxuT Ans HaCTPOMKK CriegyroLwmnx napaMmeTpoB MbiLLN:

* YyBCTBUTENBbHOCTb MbILWWN — MO3BOSMSIET HACTPOUTL CKOPOCTb yKasaTensi Mblln
ANs AeACTBUA, TPebyoLMX NOBbILLIEHHO TOYHOCTHU; YeM BorlblLUe BENMYMHA YyBCTBU-
TENbHOCTU MbILLK, TEM ObICTPEE CKOPOCTb yKasaTensi.

* YyBCTBUTENBbHOCTb Koyleca — MO3BOSISET HACTPOUTb CKOPOCTb NMPOKPYYMBAHWS;
4yeM Gonblue BennynHa YyBCTBMTENbHOCTU Koreca, TeM ObiCTpee CKOpPOCTb NPOKpPY-
YMBaHUS.

218



PHOTOMOD 8.1 TpexmepHoe mogenupoBaHue (Linux)

f o Hactpoiikm &J )

| CugHa | Buzyanusawma FepaxkTupoEaH1e I TekcTypel Haeurawa MNepemelweHue

MNepemew eHe
Crkopocte | 1,000

Yexopenwe 5,000

IR RS

MnaeHocTe 0,250
Bpauwerie
Cropocte  0.010

Yokoperuwe 3,000

Alr|[ |4 [

MnagHocTe 0,250

Bua

BrvewHaa nn. 0,100

AaneHaa na, 1000,000

LR RE

Mone speHua 45,000

| OK || COTtmeHa |

- 5

Puc. 215. MapameTpbl nepemMelleHnst obnactu npocmotpa 3D-cueHbl

3aknagka MNMepemelweHne CnyxuTt Ans HaCTPOMKK CregyoLwmx napameTpoB nepemMe-
LweHmsa obnactu npocmotpa 3D-cueHbl (HabnogeHe Co CbeMOYHOM KaMepbl):

* B paspgene lNepemeweHue:
o CKOpOCTb — CKOPOCTb nepemeLlennsa 3D-cueHsbl;
o YckopeHue;
o MnaBHOCTb — NNIABHOCTb NEPEMELLEHUS.
* B pasgene BpauweHue:
o CKOpOCTb — CKOPOCTb BpaweHust 3D-cueHbl;
o YckopeHue;
o MnaBHOCTb — NMIAaBHOCTb BpaLLEHMS.
* B pasgene Bupg HacTponTe criegyowmne napameTpbl:

o BnvxHAA Nn. — GNMXHASA K KaMepe NITOCKOCTb oTceYeHmus (06 bEKThI, HaxoasALL M-
ecs 651uxxe 3TON NNIOCKOCTM He 0TOBpaXatoTcsl B OKHE NPOEKLUMU aHHON KaMepbl);

o [anbHAA NN. — AanbHAA NA0CKOCTb oTceveHmns (06beKThbl, Haxogsawmeca danbuwe
3TOM NIIOCKOCTWN HE OTOBpaXKalTCa B OKHE NPOEKUMM AaHHOW KaMepbl);

o MNMone 3peHusi — nore 3peHust kKamepsbl B rpagycax.
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12. AHMMmauus

12.1. AHMMaUuuA cueHbl

AHUMayusi — npouecc hopMmpoBaHus cepum nsobpaxeHnn (kagpoB) BUAA CLEHDI,
Habntogaembix Yepes kamepy. Kaxapii kagp nokasbiBaeT U3MEHEHME CLEHbI MO CpaB-
HEHWIO C NPeabIoYLLUM KagapoMm.

YTtobbl co3gaTb aHMMaUMIO CLEHbI, BLINONMHUTE cneayoLwmne OeNCTBUSA:
1. OrtkponTe 3D-cueHy nnm co3ganTte HOBYIO;

2. Bbibepute Bua » Yetbipe npoekumnu. 3D-cLeHa OTKPbIBAETCS B YETbIPEX OKHAX

NpoeKuni;
(@ 30-Mod "C/Users/quk/Desktop/3D-SOFIA/New_Sw_Nedelya_5.bc3" [E=EEN)
ELEPE v @O0 a0 @8 S @He ® & rum

ME AR Apre Peg =x g0 e n m O-(coamms -

> ](n][(m] &_oc

Puc. 216. OTtobpaxeHune 3D-CueHbl B YETbIPEX OKHAX MPOEKLUIA

3. Bbibepute MNpaBka » Co3pgartb > NonunuuHus;
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4. [onumoHanbHO] ycTaHOBUTE GoNiaXkok 3aMKHYTasA AnNs CO3gaHus NOfnroHa Tpaek-
TOpUK, B Criyvae, ecnv ecTb HeobXx04MMOCTb BO3BpPALLEHNS KaMepbl, B KOHLE eé
nepemMeLLeHmns, CTPOro B UCXOOHYHO TOUKY;

@ CyllecTByeT BO3MOXXHOCTb CO3[aHusi NONUITMHWKN TPAEKTOPUM, TO ECTb HE3aMKHYTOW Tpa-
eKTopuM O11s NepeMeLLeHsl Mo Hell kamepebl.

5. CosgainTe NONUroH TpaekTopuu;

6. [lepemectute nonuroH Hag 3D-o6bekTamu (JononHUTenbHbIe CBOUCTBA > LieHTp »
MpaBuUTb LEHTP);

I ™
© 30-Mod "C/Users/guk/Desktap/3D-SOFIA/New_Sw_Nedelya_5.tx3" [E=EEER=™
@ain  Mpaska Bug Obwexter Cnon  Owna  Cnpaeka
ELEPH oo N3O0 QE00 @8R @e e & »um
MEE RRDR [P PR == [HGE6]E e nm k-(coames -
MaHens MHCTPYMEHTOE g X
= OcHOBHbIE CBOICTEa
WMma  NewPolyline ’— |—
Crofi RootDir E]
Mpann Tect raybitil
[ Pefipa ] Tecr ansda
I:‘ BepuwmHb! |:| MpozpauHeit
D Niw. rpaHA |:| OcBeLLeHHbI
[ obp. rparm JHamiaseckumi
[ 3aTensowmii
= ATPMBYTHI
= [ononHUTENbHBIE CEONCTEA
MapameTpel ][ LeHTp ” KoHTpon
= Uentp
ChpociTe
TpaHchopMUPOBaETE BEPIMHE!
[ MpaBKTe LEHTD J
[ TpaBHTL rEoMETPMD ]
[ LieHTpipoBaTe ofbekT ]
[ YCTaHOSMTE 00 N0 HANPAENEHAID NPOEKTA ]
D)) @_om

Puc. 217. lMonuroH TpaekTopum ABUXEHUSA KaMepbl

7. Bbibepute MNpaBka>» Co3patb » Kamepa. Co3gaerca kamepa;

8. B pasgene [lononHuTenbHble CBOMCTBA kaMepbl nepenaute Ha 3aknaaky KoH-
Tponnepbl U PackpoiTe BbiNaAalollee MeHI0 COOTBETCTByLlee kHomke [4. B
BbiNafaoLwem MeHo LWenykom mblwn Belibepute Path Controller;
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= [ononHUTEREHEIE CBOWMCTBa

l MapamMeTpol ” UeHTp ][ KoHTpon
= KoHTponnepol

BEX &= H
Pos(V3E) Controller

Rot(}¥Z) Controller
Path Controller

Lookft Controller

Puc. 218. Beinagatowiee mMeHo BbIbopa KOHTPOEpPoB

9. LWenykom mbiwm Bbigenute Path Controller B cnvcke KOHTpPONNEpOB;

= KoHTponnepsl
EH-XE B

Path Controller

= TpaexkTopKA
& X
<MOME>=

= TaliMep
Crapt 0.00 -

LIl

Cron 1.00

Puc. 219. KoHTponnepsbl kamepsbl

10. B pasgene TpaekTopus BbiNOSIHUTE O4HO U3 CreayrLmX OENCTBUN:

« [onuuoHanbHO] HaXXMUTe Ha KHOMKY & (YKasaTb) U LLEMYKOM MbILLW BbiGepuTe
MOMUIoH TpaekTopum B okHe 3D-CueHbl;

* [onuuoHanbHO] HaxxMuTe Ha kHonky £k (BbiGpaTthk). OTkpbiBaeTCs OkHO BbiGpaTh
00beKkTbl. LlenykoMm Mbiwy BbiGepuTe CO34aHHbLIA MOMAWUIOH TPaeKkTopuu w3
cnucka n HaXxMuTe Ha KHomnky BbiGpaTh.
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e (Linux)

r° BribpaTe obwexkTm ﬁ‘
0 a
(41T E] Tun Haznauenme Cocrosume | [ OnneTp
Ling[3]1 QObbekT [T Tourn sanaTeE
Lineg[4]L Qbrexr [ Toukm ceoboaHse
Line[5]1 ObbekT [ Mumm saHsTEE
Line[6]1 OBnekt [ Purm ceofoaHpe
Ling[7]1 ObbekT [F Mocrpoerms
Line[8]1 Obwexr [ BrEmoTEuHEIE
Ling[134] Qbrexr |_|
MewPolyline O6wexr < [ BuibpaTs ][ OTHeHa
>y

Puc. 220. OkHo Bbibopa obbekTa 13 cnucka

11. B pes3ylbrate KamMmepa yCTaHaBIIMBAETCA B HA4allo NnoJfimroHa TpaeKkTtopuu,

s ™
@ 3D-Mod *"C:jUsers/guk/Desktop/3D-SOFIA/New_Sw_Nedelya 563" [
®aiin  Mpaeka Bug Ofwextel Cnon  Owna  Cnpaeka
ELEPHEH O™ V30RO @R He ® e rum
MU BaR ([N oe 2on = OIS 0 08 e -]
Manens MHCTpYMEHTOE g X
= OCHOBHEIE CBOACTEE
WMmMa  Hosas kamepa ’—|—
Cnoii RootDir E]
Mparu Tect rnyBuHe
[C] pefipa [T] Tecr anstha
D BepwmHsl D MpospaqHeli
[T . rparm "] oceewenHsi
[T] o6p. rparm AvHaMHHECKUIA
[7] 3aTeramouwmii
= ATPUBYTEI
= [ononHUTENEHbIE CEOHCTEA
[Hapane'rpbl ” LeHTp ][ KoHTpon j
= KoHTponnepsl
B-XxeR

Path Controller

= TpaexkTopusa
# X
NewPalyLine
= Talimep
Crapt 0.00

(e | [

Cron  1.00

> [n](m] (<] oo

Puc. 221. Kamepa, ycTaHOBMNEHHasi Ha TpAaeKTopyx BbIGPAHHOIO NONMroHa

12. B pasgene Tanmep 3aganite BpeMs NnepemMeLleHNsa KaMepbl B CEKyHAaX, OT HaYanb-

HOW O KOHEYHOWN TOYKM TpaekTopuu, B none Crton;
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= Talmep
Crapt 0.00

4l

Al

Crton  20.00

Puc. 222. Tanmep kamepbl

13. [onunoHanbHO] YcTaHoBUTE 3a4epXKKy Havara nepemMeLleHnsa Kamepbl B CEKyHAAX,
B none Crapr;

& Bpewms 3ageprxku cTapTa Kamepbl y4UTbIBAETCS B 00LLEM BPEMEHUN NEPEMELLEHMS KaMepbl.
Takum obpasomM, nNpu 3agaHHbIX 3HadeHusx: Ctapt — 10 cek.; Cton — 20 cek.; kamepa
npeogorneBaeT NosHbIN NyTb B TedeHnn 10 cekyHa, nocne 10 cekyHOHOW 3a4epXKu.

A HeobxogmMMo yunTbiBaTb, YTO OrIUMENLHOCMb 80CrpPOoU3BedeHUs] CUeHb! (3agaHHasi B
BBME COOTHOLLEHWSI MapaMeTpoB AnutenbHOCTb (Kagpbl) / YacToTa KagpoB, CM. 1. 22)
N 8pemsi nepemeLyeHus kamepsl (3afaHHOe B CEKyHAaX) ABMAOTCA ABYMS pasHbIMU BENu-

YMHaMM, HacTpanBaeMbIMV HE3aBUCUMO ApPYr OT Apyra.

Q CTaTuyHOE NosioXkeHne KaMmepsbl, B ONPeaerneHHbIN MOMEHT BpeMEHU, MOXKET ObITb YA0OHbIM

B Clly4Yae BbINOJTHEHUA aHUMaLUnn nepemMeLleHna obbekTa B obnactu npocMoTpPa CUEHbI.

14. [onumoHanbHo] YTo6bI NONMIOH TPaeKkTopuKn He oTobpaxkancsa B obnacTn NnpocMoTpa,
HaXMUTE Ha KHOMKY # 1 B okHe CKpbITb 06'beKTbI BbiGepnTe NOMUIoH;

@ YTtob6bl 0TOOpa3uTb BCe CKpbITble paHee 00beKThl, BbibepnTe O6BbeKThbI > NokasaTb Bce
UMM HAXXMUTE Ha KHOMKY . OCHOBHOW NaHenu UHCTPYMEHTOB.

© Crpums obnextl Cox
Q6o
Vs Tun Hazmauenne Cocronmue
NewDTMSurfece  Ovext
inel1] Ofuexr
ine[12) Ofvext
ine(23] Ofvext
ine[26] Obuexr
ine(47) O6vext
ine[58] OBvexr
ine[69] Owext

Puc. 223. OKHO CKpbITUS OOBLEKTOB 13 CNMCKa

15. B pasgene [JononHuTernbHbie CBOUCTBA kamepbl, B 3aknagke KoHTponnepsbl,
packpouTe BbiNagalrliee MeHK COOTBETCTBYyHLee KHOMKe 3. B Bbinapatolem
MEHIO0 Lenykom mbiwn Bbibepute LookAt Controller;

16. Wenykom mbiwn Bbigenute LookAt Controller B cnncke KOHTpPONMNeEpPOB;
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= KoHTponnepsl
B-XeB

Path Controller
LookAt Controller

= LookAt KoHTponnep
Liens

& =X
<MULL=
Bepx

o X 2

<MNULL =

0.000 < 0.000 < 1000 =

MosopoT
0.00 +| 0.00 | 0.00 2

CHETEME KOOPAMHAT
2

<MNULL =

Puc. 224. KoHTponnepbl kamepsbl

17. B pasgene Llenb HaxxmuTe Ha kHonKy £k (BbiGpaTh). OTKpbiBaeTca 0kHO BbiGpaTth

06 BbEKTbI;
- ™
° BriSpate obbekThl ﬁ
o a
HMnan Tun Haznauenwne Cocroanue 4 | MR

Build[Line[133]] O6wexr [C] Toukm sanaTEIE
Ling[134] OBbexT [7] Tourm ceoBoaHEe
Build[Line[134]] O6wbext [] Marn zanaTRE
Build[Line[3]]  OBvext [ Murm ceoBoatbe
Build[Line[5]] OBbekT [7] NocTpoetms
Terrain Obuex [7] BuEmMoTEUHEIE
MewPolyline — OBnekt |
MewCamera DEbexT 57 [ BiiGpaTs ” OTHena

W, &

Puc. 225. OkHo BbiGopa obbekTa M3 crnmcka

18. LLlenykom Mbiwn BbiGeprTe O6BHEKT N HAXXMUTE Ha KHOMKY BbiGpaTb. B pesynbsrate
OCb KoopAanHaT 0b6bekTuBa KaMepbl HanpaBneHa B CTOPOHY BblIGpaHHOro o6bekTa;
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s M
° 3D-Mod *"C:/Users/guk/Desktop/3D-SOFIA/New_Sw_Nedelya 5.tx3" l =ne g
Gaiin  Mpaeka Bug Obwexter Cnon  Owwa  Cnpaska
ELEPH e 3O ERO0 (DE® He ® e runm
T O T R D O OO R rr—
MaHens MHCTPYMEHTOR 8 x
= OcHOBHbIE CBOACTEE
WMmAa  HoBan Kamepa |— |—
Cnoii RootDir E]
Tpati Tect rnybiHe!
[7] Pefipa [C] Tecr ansta
[] BepuwHe: [] NpospauHeiii
[ M, rpara [7] Ocsewereii
[C] op. rpanm LMHAMUYECKHIA
[7] 3aTensmouwymii
= ATpMBYTHI
— [lononHMTensHble (BOACTBa
[rem——— [ —pm— |
= KoHTponnepe!
B-Xx&d
Path Controller
LookAt Controller
= LookAt KoHTponnep
Uens
# X
ID552
Bepx
X =
<NULL>
0,000 +1 0.000 < L000
MosopoT
0.00 = 0.00 + 0.00
CHCTeMa KoopaKHaT
2
<NULL>
(> )(n](m](<)_omm

Puc. 226. O6bekTuB kaMephbl, HanpaBeHHbI B CTOPOHY BbIOpaHHOIo obbekTa
19. [onyunoHanbHo] YToObI yTOYHUTL HanpaBneHNe 06bEKTMBA UM CUCTEMY KOOpANHAT
Kamepbl HacTpouTe criegytowmne napametpbl LookAt Controller:

* Bepx — no3sBonser BbibpaTb/ykasaTb 0OBLEKT ANs HanpaBreHnsa BEPXHEN rpaHmn
obbeKkTa;

» MoBOpPOT — NO3BONSIET NOBEPHYTHL KAMEPY OTHOCUTENLHO BblOPaAHHOM OCK CU-
CTEMbl KOOpAMHAT;

+ Cuctema KkoopauHaT — NO3BONSAET BblOpaTb/ykasaTb OCM CUCTEMbI KOOPAUHAT
obbekTa Anst Ha3Ha4YeHUs 3TOM CUCTEMbI KOOPAUHAT Kamepe.

20. Bbibepute Bup » Kamepa » NewCamera. 3D-cueHa otobpaxaetcs n3 oobektnea
Kamepbl;
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Puc. 227. OtobpaxeHne 3D-cueHbl M3 00bekTUBa KaMepbl B YETLIPEX OKHaX Mpoekumnmn

21. [onuyuoHanbHOo] YTobbl HacTpouTb Heobxoammbin Bug 3D-CLueHbl U3 KaMepsbl, Ha-
CTponTe napameTpbl KaMmepbl B pa3aene [lononHuTenbHblie CBOUCTBA;

22. [onuynoHanbHO] YToObI N3MEHUTL ANUTENBHOCTL BOCNPOM3BEAEHMS CLEHbI Bblbe-
pute ®ann > Hactponku n Ha 3aknagke CueHa BBeanTe 3Ha4eHnsa OnutenbHOCTb
(kappbl) n YacToTa Kagpos;

* OnutenbHOCTb (Kagpbl) — KONMMYECTBO KaapoB.;

« YacToTa KagpoB — 4acToTa BOCNPOM3BEAEHUA KaapOB.

> W

¢

[nuTenbHOCTE BOCMPOM3BEOEHUS CLEHbI paccyMThiBaeTca MO cregywowen dopmyne:
OnutenbHocTb (kagpbl) / YacToTa kKagpoB (B gaHHoMm npumepe 100/25 = 4 cek).

HyneBoe wnu oTpuuatenbHoe 3HadeHusd napameTpa Yacrtora kagpoB HeLOMyCTUMBI.
MuHuUManbHoOe paspeLLleHHOe CUCTEMON 3HavYeHne 3HadveHmne - 1.0.

HeoGxoanMo yunTbiBaTb, YTO OUMENILHOCMb B0CMPOU3BE0EHUsT CUEHb! (3adaHHasi B
BBMAE COOTHOLLEHUSI MapameTpoB AnuTensHocTb (Kagpbl) / YacToTa KagpoB) 1 epemsi
rnepemeujeHusI kKamepbl (3a0aHHOe B cekyHaax, cM. Nn. 13) sBnsoTca ABYMS pasHbIMU Be-
NMYMHaMK, HacTpanBaeMbIMM HE3aBUCKUMO ApYr OT Apyra.

Hanpumep, npv 3agaHHbIX NapameTpax Ha 3aknagke CueHa:
+ OnutenbHocTb (kagpbl) — 1000;
* Yacrorta kagpoB — 25;

(T. e. ANUTENbHOCTb BOCNpOU3BeaeHus cLieHbl paBHa 40 cekyHA) U 3a4aHHbIX NapamMeTpax
B pasgene Tanmep:

* Crapt — 20;
 Cton — 40;

(nepemelLeHre kamepsbl B TedeHne 20 cekyHa nocne 20 cekyHOHOW 3a0epXKKn) — KOHeL|
BocnpousBeneHnsi 40 cekyHOHON cueHbl ByaeT coBnagatbe C JOCTUXKEHMEM KaMepow Ko-
HEYHOW TOYKM €€ TPaeKTopUN.

23. Buibepute Bug > YeTbipe npoekuum nnv Haxmmute Ha kHonky B utobbl Busyanu-
31MpoBaTb BCIO 06nacTb akTUBHOIO OKHa NPOEKLUN.
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Puc. 228. OtobpaxeHne 3D-cueHbl M3 06bekTUBa KaMepbl

24. Haxkmnte Ha KHOMKYy B Ans BOCNPOM3BEAEHNS CLEHbI.

@ B cnyyae HeoGxoamMmocTy HabnoaaTb NepeMeLLeHNE Kamepbl MO TPAEKTOPUM «CO CTOPOHbI»
BbiGepuTe Bua » Kamepa » Mpoekuuma. [1ns otobpaxeHus 3D-cueHbl 3 06beKTMBa KaMepbl
BbibepuTe Bup > Kamepa » NewCamera. Cuctema no3BonsieT ocyLLeCTBNATb Nepekroye-

HMe MeXay BuaamMy HENOCPEeACTBEHHO B MpoLiecce BOCMPOU3BEAEHUS CLEHDI.

[na ynpaBneHuss nMpoLeccoM BOCMPOU3BEAEHMS CLEHbl CryXaT cregyloLlime
KHOTKM:

. (cenekTop kagpa) — NO3BOMSET BbIMNOMHUTL Nepexoq K nobomy n3
coceHVX Kagpos;

* P — nossonsier 3anyCcTtutb BOCnpon3seneHmne 3D-cueHbl;
* Il — no3BonsaeTr BpeMeHHO OCTaHOBUTbL BOCNpPOU3BeaEeHNE 3D-cueHbl;

« Wl — no3BonseT npepBaTtb BOCNpousBeaeHne 3D-cueHbl.

@ 30-Mod *'C:/Users/guk/Desktop/3D-SOFIA/New_Sw_Nedelya 5.63" =

®aiin  Mpaeka Bug OBwexter Cnow Okwa  Chpaska
ELEOH O U0, AR ER He o e Fnm
RME AR Nbre 2o == [HF@0@ o 1 8 k-coemes -

Puc. 229. BocnponseeneHue cueHbl
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12.2. AHMMauua BpaleHUsa oobekTa

B mMoayne npegycmoTpeHa BO3MOXHOCTb aHMMauun BpalleHus obbekta B obnactu

NPOCMOTPa CLieHbI N0 3a4aHHON TPAaeKToOpUK.

YT106bI CO3aaThb KITHOYM aHUMULUK BpaLLeHMst 00 beKTa 1 3anyCcTUTb aHUMaLnio obbekTa

BbIMOSTHUTE Crieayowme AeNCTBUS:
1. MakcmmanbHo yBenuysTe MacwTab CLEHbI.

2. Bbligenute oObekT.

I ™
° 3D-Mod *[Hosan cuenal @E‘g
@ain  Mpaska Bug Obwexter Cnon  Owna  Cnpaeka
EREPRE > @i oV HEogr @ER e & rum
MEE ARDR R]bo2e PR == [(HGE]E e nm  -(coames -
MNaHenk MHCTPYMEHTOB g X
= OcHoBHbIE CBOMCTBA
Mma  MewBox ’— |—
Cnoii Layer E]
Mparm TecT raytiHe!
[] Pebpa [F] Tecr ansda
D BeplwmHs! D MpozpauHeIi
Tu, rpani OCBeIEHHbIA
[7] ofp. rparu [OvHamaseciai
[7] 3aTeraouwsii
= ATPUBYTEI
= [ononHUTENEHbIE CEOHCTEA
[J'Japanemu ” LeHTp ][ KoHTpon
— CpoicTea kyba
Pasmep o ¥ 1.000 =
Pasmepno ¥ 1.000 =
Pasmepno 2 1.000 =
D)) ©_om

Puc. 230. BbigeneHHbln 00 bekT

3. B pasgene lononHuTenbHbIe CBOMCTBA, B 3aknagke KoHTponnepsbl, packponte
BbINaAatoLLEE MEHIO COOTBETCTBYHOLLIEE KHOMKeE [4. B BbINaaatoLLeM MEHHO LLIEMYKOM
Mblwn BbliGepuTte Rot (XYZ)Ex Controller;

4. B pasgene CBoncTBa KOHTposnnepa Haxmute Ha kHonky (1. OTKpbIBaeTcs OKHO

Rot (XYZ)Ex Controller. Bknioyaetcs pexvm BpaleHns BblgeNneHHbIX 06beKToB.
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-
@ pHOTOMOD

S

A RCYICEC RN ORE

[1] @—I—v +— 1 | |MacwraBuposarie no X | Macwrafuposanme no Y CosgaTe  YaamuTe E]

5.

Puc. 231. KoHTponnep BpalleHus

[onunoHanbHO] NepemecTnTe cenekTop Kagpa B oTMeTKy 0.0.

6. BpawanTte o6bekT BOOMb OQHOM OCK UK B CBODOAHOWM MIOCKOCTU.

-
@ 30-Mod *[Hosan cuena)

EPEPH 9™
REED F D ENER X

@ PHOTOMOD

®aiin Mpaska Bug O6wexter Crnow Okea  Cnpaska

bR e

DIV REOD @BEE BEe® elrnm
== (T[F@AH e 1 8 k-l

Makent nHCTpyMEHTOR a x
~ OcHoBHsie cBOMicTSa
VA NewBox [T
Cnoii Layer ()
Tparm Tect raybnHb!
[7] Pefipa [7] Tecr ansda
[T Bepuwsl [T Mpospassii
L, rpamm OcBeLeHHbIi
[] Ofp. rpamm NvHamadeckii

[C] 3arensiowmi
= ATpuByTsl

T RaAL

O [§)d o B MeawrsbrpossvenoX  Macurafuposawseno¥ Commate Yamwme (X v)

— LononHuTeNbHele cEolicTea

[ Mapaverpes || wewrp  |[ Korpon ]
— Konrponnepsi
B-XeH

Rot(XYZ)Ex Controller

= CBOiicTBa KoHTponnEpa

[ Lmcmmareni

~ CBoiicTBa KOHTPOAbHON TOUKM

Dy

E_2m =]

0.00 (=

Puc. 232. lNMepBoe nonoxeHue obbekTa
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7. TMepemecTnTe cenekTop Kagpa Ha HeoBX0oAMMOe KOMMYECTBO CEKyHA.

8. BpawanTte 06bekT BOONb 0OHOM OCKU UM B CBOBOAHON NITOCKOCTMU.

@ PHOTOMOD

@ E&lj _@~ 1& r@\: :'l-‘ E} 11: @-I-' - 1 E_ MacwTabipoBaHie no X MacwrafuposaHme no Y CosgaTe  ¥AanuTb E]

&_=s &)

°3D-Mod *[Hosan cuera) | = | B B |

EREPRE > Q3oL EEID([@ER e @ & rum

MEFE RRAR 2 b([Fa Peop == (FGEW]E e 0w k-coames -
MNaHEenE MHCTPYMEHTOE g X
= OcHoBHbIE CBOMCTBA
Mma  MewBox r|—
Cnoii Layer E]
Mparm TecT raytiHe!
[C] pefipa 7] Tecr ansda

[7] Npaspaursiit
OBewWEHHbIR
[OvHamaseciai

D BeplwmHs!
N, rpaqm
[7] ofp. rparu
[7] 3aTeraouwsii
= ATPUBYTEI

= [ononHUTEnNsHEIE CBORCTES

[ﬂapane'rpbl ][ LieHTp ][ KoHTpon ]
= KoHTponnepsl
B-X&=H

Rot(X¥Z)Ex Controller

— CB0iicTSa KOHTponnepa

[ Lpcruamiii
= CBOIACTES KOHTPOMEHOA TOUKH
0.00 £

Puc. 233. TpeTbe nonoxeHne obbekTa

9. B okHe Rot (XYZ)Ex Controller HaxmuTte Ha kHonky 4. OTo6paxaercs obnacTb
Avarpammbl Kroven aHmmaLmu.
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10.
1.

12.

13.

14.

r w
© PHOTOMOD =X
@ IE.: __@\ IQ :Q: [-E-} E-} [[} @-}v — 1 | MacwrabuposaHwe no X Macwrabuposanme noY Cospate  Yaanuts

Puc. 234. lJuarpamma knto4yern aHmmaumm

HDOLI,OJ'I)KI/ITG COo34aHue HOBbIX KIloYen aHnmaumm ons BpaweHns obbekTa.

[OI'ILWIOHaJ'IbHO] D,J'IFI KOPPEKTUPOBKMN MOMEHTA BpaLLEHNA obbekTaB NpPoCTpaHCTBE
BbIMOITHUTE crneaywumne DEencTBUS:

1. B okHe Rot (XYZ)Ex Controller BbigenuTe Krod aHMmauum.
é BblgensnTe knod aHMMaLUW Ha akTUMBHOW Ocu BpalleHus obbekta (B okHe Rot
(XYZ)Ex Controller BbigerneHa yTonweHHON JIMHNEN).

2. B pasgene CBoncTBa KOHTPONbHOM TOYKMN BBEAUTE BPEMS.

[onunoHanbHo] OTpegakTupynTe TPaekTopUIo BpaLLeHna obbekTa No OCAM B OKHE
Rot (XYZ)Ex Controller.

[onumoHanbHO] [1ns noBTOpEeHUs aHMMaunn obbekTa B pasgene CBOMCTBa KOH-
Tponnepa yctaHoBuTe naxok LInKnuyHbIn.

[OI'ILI,VIOHaJ'IbHO] UT0o6bl N3MEHNTL npaAMyro Mexxay Kno4d4amm aHnMaumn Ha KpuByro
BblAENUTE KIMHOYN aHUMaUUN N HAXKMUTE Ha KHOMKY [ . WHaue kntoum aHnmauum
coeiHeHbl NpAMbIMU TMHUAMMW.
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- ~
© PHOTOMOD L= ]
@ a a8 :Q: oo D @-}- — 1 [ |MacwrabuposaHwe no X | MacwTabuposanwe noY Cospate  YaanuTs

Puc. 235. Co3gaHue KpMBOW NUHUM MeXAy KniovaMmy aHumMaumm

15. MNepemecTnte cenekTop kagpa B oTMeTky 0. 0.

16. 3akponte okHOo Rot (XYZ)Ex Controller, 4To6bl 3aKOHUYNTL CO34aHME KIoYen
aHUMaumu.

17. HaxxmuTe Ha KHOMKY ' AN Bocnpou3BeaeHus aHMMaLuumn nepemeLleHms obbekTa.
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-
@ 3D-Mod *[Hosan cuena]

®aiin  Mpaexa Bug OBwvexter Cnon  Okwa

ELEPH 9 ([@IOoNw

Cnpaska

a0 @E% He @

& [Fnm

[ 3aTenmoumi
— AtpubyTsi

ME Y R b 2e e e E@A@ e 0w Dh-lcuoemes -
TaHenb UHCTPYMEHTOR 8 x
— Corosrsie ceolicTsa
Vina NewBox -
Croii Layer )
TpaHm Tect raybiHel
[ Petpa [] Tecr anvda
[ Bepumr [] Mpozpareni
iu, rpaHu OcsewenHsii
[T] O6p. rparm LvHamasecai

— Honomwenshsie caoficTsa

[

—

~ Ceoiicrsa kyba

PasvepnoX 1,000
Pasmepro¥ 1,000
PasmeproZ 1,000

M| [ AR

Puc. 236. BocnponseeneHne aHMmaumm BpalleHus obbekta

-
@ 3D-Mod *[Hosan cuenal

®aiin  Mpaexa Bug OBwektel Cnow  OkWa

BEREPEH 9o ([ OV QR

Cnpaska

a0 @EE He @

& Fnm

ME L BRR [Dboe pon s x FEEAE e 18 b
TaHeNk WHCTPYMEHTOR 8 x
= OtHoBHble CBOICTEE
ma NewBox I
Croii Layer =)
IpaHm TecT rnyitHsl
[ Petipa [T Tecr aneda
[ BepumHs [] MpospayHsii
T, rpatu Ocsewerbi
[T Ofip. rparu [MHAMAYECKIA
[ zaTenmoumi
= ATDUBYTHI

— Honomwrensrsie caoiicTsa

[ [

~ CaalicTea kya

(2 (o ]

PaeproX 1.000

PasmweproY 1.000

A A| [

PasmeproZ 1,000

&]_ws ]

Puc. 237. BocnpoussegeHne aHumauum BpalleHus obbekTa
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12.3. AHMMaLUA nepemMeLleHns o0bLeKTa

B moayne npegycMoTpeHa BO3MOXHOCTb aHMMaLmmy nepemeLLeHnst obbekta B obnactu

NPOCMOTPa CLieHbI N0 3a4aHHON TPAaeKToOpUK.

YT1obbl co3gaTb KMOYM aHMMULMK NepeMeLleHnst obbekTa U 3anyCcTUTb aHUMaLMo

oGbekTa BbINONHUTE creayowmne AencTBus:

1. MakcmmanbHo yBenuysTe MacwTab CLEHbI.

2. Bbligenute oObekT.

Mpatm

[] Pebpa

D BeplwmHs!
Tu, rpani

@ 3D-Mod "Ci/Users/guk/Deskiop/Exatepunbypr_3D/Ekaterinburg_2013.tx3" =NRCl X
@ain  Mpaska Bug Obwexter Cnon  Owna  Cnpaeka
ELEPEH 9 30 QE00  @EE Fe@ € rnanm
tf A b pop = [FEEAE 18 b-lcoemes -
- o . - R TNaHenk MHCTRYMEHTOR g x
= OCHOBHbIE (BOACTEE
Mma  Build[Line[1]]2 r|—
Cnoii Layer (ID 04)1 D

TecT rnyBkHLl
[F] Tecr ansda
[7] Npaspaursiit
OCBeIEHHbIA

[7] ofp. rparu [Hammaeckain

[7] 3aTeraouwsii
= ATPUBYTEI

= [ononHMTEnNsHbIE CBOMCTEA

l MNapameTpel ” LeHTp

I [ KoHTpon

= KoHTponnepsl

B-Xxe=H

Puc. 238. BbigeneHHbIn 00bekT

3. B pasgene lononHuTenbHbIe CBOMCTBA, B 3aknagke KoHTponnepsbl, packponte
BbINaAatoLLEE MEHIO COOTBETCTBYHOLLIEE KHOMKeE [4. B BbINaaatoLLeM MEHHO LLIEMYKOM

mbiwn BbibepuTe Pos (V3Ex) Controller;

4. B pasgene PepaktupoBaHue Haxmute Ha kHornky [Ol. OTkpbiBaeTcs okHo Pos

(V3Ex) Controller.
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° 3D-Mod *"C:/Users/guk/Desktop/Exarepunbypr_3D/Ekaterinburg_2013.tx3" | = B 2 |
EREPE > @iovZEEog([@ER e & rum
Mitt RRR Ao Poep e s DOEAE 0 18 -G ]
= p—— ) MaHene MHCTPYMEHTOE F X

= OcHoBHbIE CBOMCTBA
Mma  Build[Line[1]]2 r|—
Cnoii Layer (ID 04)1 E]
Mparm TecT raytiHe!
7] Pefipa [F] Tecr ansda
D BeplwmHs! D MpozpauHeIi
i, rpaqm OB EHHbIH
[7] ofp. rparu [OvHamaseciai

[7] 3aTeraouwsii
= ATPUBYTEI

@ ArchiMODApp

T aaq

= [oNonHUTEmNEHEIE CBOCTES

[ MapaMeTpel ” LleHTp ” KoHTpon
= KoHTponnepsi
B-Xe2H

Pos(V3Ex) Controller

— CBOIICTEa KOHTPONNEpa

[ Uit

= PenarTiposaHme
= MeTkn
LWlar meTork Lon (=

E @E] 0.00 BriB0AMTE

Puc. 239. KoHTponnep nepemelleHus

5. [onumoHanbHo] lNepemecTuTe cenektTop kagpa B OTMeTKy 0.0.

6. I'IepemeCTMTe 00bekT B NnepByr TOYKY NMPOCTPaHCTBA CLEHbI.

236




PHOTOMOD 8.1

TpexmepHoe moaenuposaHue (Linux)

(> )(u]{m]

@ 3D-Mod *"C:/Users/guk/Desktop/Exatepunbypr_3D/Ekaterinburg_2013.63" SNECEL X |
®ain  [Mpaska Bug Ofwvexter Cnon  Owna  Cnpaeka
EREPRE O Q3o EEI @ER e & rum
Mit Y RRR Ao Pen s EEEAE ® 18 b-(cmomms -]
S - 3 s MaHene MHCTPYMEHTOE F X
= OcHoBHbIE CBOMCTBA
Mma  Build[Line[1]]2 r|—
Cnoii Layer (ID 04)1 B
Mpatm TecT raybHb!
7] Pefipa [F] Tecr ansda
D BeplwmHs! D MpozpauHeIi

i, rpaqm OB EHHbIH
[7] ofp. rparu [Hammaeckain
[7] 3aTeraouwsii

= ATPUBYTEI

= [oNonHUTENEHEIE CBOCTES

I MapaMeTpel ” LleHTp ” KoHTpon
= KoHTponnepsi
B-Xe2H

Pos(V3Ex) Controller

= CBOIICTEa KOHTPONNEpa

[ Uit

= PenaxTiposaHme
= MeTrkn
LWlar meTork Lon (=

BelBoguts

3.96 ‘

Puc. 240. lNepBas Touka NPOCTPAHCTBA CLIEHbI

7. I'IepemeCTMTe CeJl1eKTop Kaapa Ha HeO6XO)J,MMOG KOInn4yecTBO CEeKyH[.

8. I'IepemeCTMTe B 0ObEKT BO BTOPYO TOYKY NPOCTPaAHCTBaA CUEHbI.
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@ ArchiMODApp

O a

@ 3D-Mod *"C:/Users/guk/Desktop/Exarepunbypr_3D/Ekaterinburg_2013.tx3" =NRCl X
®ain [Mpaska Bug Cnon Oxkna Cnpaeka
EREPE > @iovZEEog([@ER e & rum
ME Y Ry ([FHoe e ® e ([Hg@@® e n 8 0-(commses <
peih MaHene MHCTPYMEHTOE F X

> J(u]{m]

3.95 ‘

= OCHOBHbIE (BOACTEE

WA Build[Line[1]]2 ’— |—
L]

Cnoii Layer (ID 04)1

Mpatm TecT raybHb!
[] Pebpa [F] Tecr ansda
D BeplwmHs! D MpozpauHeIi
i, rpaqm OB EHHbIH
[7] ofp. rparu [OvHamaseciai

[7] 3aTeraouwsii
= ATPUBYTEI

= [oNonHUTENEHEIE CBOCTES

[ MapaMeTpel ” LleHTp “ KoHTpon
= KoHTponnepsi
B-Xe2H

Pos(V3Ex) Controller

= CBOIICTEa KOHTPONNEpa

[ Uit

= PenaxTiposaHme
= MeTrkn
LWlar meTork Lon (=

BelBoguts

Puc. 241. NepemelleHne obbekTa BO BTOPYHO TOUKY

9. B okHe Pos (V3Ex) Controller HaxmuTe Ha kHomMKy 4. OToGpaxkaercsa obnacTb
AnarpaMmMbl Krioyen aHuMauum.
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@ ArchiMODApp B

@ Flj ,@k ;@ r@: RGeS @-I-’ — 1 EL Macwrabuposanue no ¥ MacwTtabuposanve no Y Cosgate  Yaanume E]

.............

Puc. 242. [lnarpamma Knoven aHmmauuu.

10. MNMpogomknTe co3gaHMe HOBLIX KMNIOYEN aHMMaunn Ans nepemeLleHns oobekTa.

11. [onumoHanbHO] [1Nst KOPPEKTUPOBKM MOMEHTA NepeMeLLeHNss 06beKkTa B MpOCTpaH-
CTBE BbINOMHUTE criegyolime AenCTBUS:

1. B okHe Pos (V3Ex) Controller Bbigenure knoy aHMmauumm.

@ Boblgensaite kno4 aHMMaumMM Ha akTUBHOW ock nepeMelleHus obbekTa (B okHe Pos
(V3Ex) Controller BbigerneHa yTomnLeHHON NIMHNERN).

2. B OCHOBHOM OKHE MOAYNSA HAaXXMUTE Ha KHOMKY -
3. B paspgene To4yku BBeguTE BpemMms.

12. [onumoHanbHo] OTpeaakTUpynTe TPaeKkTopuio NnepemeLleHns obbekTa Nno ocsam B
okHe Pos (V3Ex) Controller.

13. [onumoHanbHO] YTO6LI NepeMeLLeHne OObEKTA MPONCXOANIIO MO KPUBOK BblAENUTE
KMOYM aHMMaLumm, OCHOBHOM OKHE MOAYIISt HAXKMUTE Ha KHOMKY ©,* M HAXXMUTE Ha
KHOMKY /7~ . MIHaye o6bekT nepemMeLlaeTcs no NpsiMon fIMHUN.
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° 3D-Mod *"C:/Users/guk/Desktop/Exarepunbypr_3D/Ekaterinburg_2013.tx3" | = B 2 |

EREPRE O O3IOoLZEEIT([@ER e & rum

Mt RRR A [Hre rep s EEAE @08 D )
MaHene MHCTPYMEHTOE F X
= OcHoBHbIE CBOMCTBA
Mma  Build[Line[1]]2 r|—
Cnoii Layer (ID 04)1 E]
Mpatm TecT raybHb!
7] Pefipa [F] Tecr ansda
D BeplwmHs! D MpozpauHeIi
Tu, rpati OBl eHHbI
[7] ofp. rparu [Hammaeckain
[7] 3aTeraouwsii
= ATPUBYTEI

@ ArchiMODApp 8 ]

@ EJ: R 1@. :@: :-IE-: = ®+ — t EL MacwrabupoeaHue no X MacwTabipoBanve no Y  Cozgate  YoanuTe — [onomHMTENsHbIE CEORCTER
[ MNapameTpel ” LeHTp H KoHTpon
= KoHTponnepsl
B-XxeR

Pos(V3Ex) Controller

[ Upcruamiii

= PenaKTHposaHie
Ho

= MeTrkn

Lar meTok 1.00
BelBoguts

= Toukn

Bpems 1.52 |5

Tun

> J(u][m]

. 1 Yaanuts

= CBOIICTEa KOHTPONNEpa

Puc. 243. Co3gaHue KpMBOWM NUHUM NepeMeLleHnst oObekTa

14. [onumoHaneHo] [nsa noBTopeHus aHnMmauun obbekTa B pasgerne CBOMCTBa KOH-
Tponnepa yctaHoBuTe naxok LIMKnuyHbIn.

15. [onunoHanbHo] B pasgene MeTku 3aganTe war MeToK.

16. [onumoHanbHO] YTOoObI B 06nactu npocmoTpa He oTobpaxxanucb METKWU Kro4ven
aHMMauum CHUMKUTe onaxxok BbiBoaUTD.

17. NepemecTnte cenekTop kagpa B oTMeTky 0. 0.

18. 3akponTte okHO Pos (V3Ex) Controller, 4yToObl 3aKkOHYMTL CO34aHMNE KIKOYEN aHK-

MaLun.

19. HaxkmuTte Ha KHOMKY | ANs BOCNPOU3BEAEHUS aHMMaLMM NepeMeLLeHns obbekTa.
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@ 3D-Mod *"C:/Users/quk/Desktop/ExarepunBypr_3D/E g_2013.63" =RECIEL X
®aiin  Mpasca Bug  OBuextst Cnow  Owwa Crpaska
ERLEPHEH e ([Hi o400 @EE Hed & [Fnm
MU RRR Mhre pen s EEEEE e 18 -]
- b TlaHEnb HHCTPYMEHTOE 8 x
~ OcHosrisie csoficTsa
Ve BuidlLine[1]12 B
Croii Layer (ID 04)1 )
TpaHm Tect raybiHel
[ Petpa [] Tecr anvda
[ Bepumr [] Mpozpareni
iu, rpaHu OcsewenHsii
[T] O6p. rparm it i

[ 3aTenmoumi
— AtpubyTsi

— JononunTenshsie coiicrsa

0
— KorTponneps
B-XeH
Pos{V3Ex) Controller

— CaolicTBa KoHTpORNEpa
[T
= PenaKTuposanie

(oJ(u]a] 20

Puc. 244. BocnpoussegeHne aHMMmaunm nepemMelleHnsl oobekTa
@ 3D-Mod *"C:/Users/guk/Desktop/Exarepunbypr_3D/Ekaterinburg_2013.63" =RACN X

®aiin  lMpaexa Bua OGwekter Cnon  Okna  Crnpaska

EPE®OE 9 [0 90 @E8 Aed® ¢ [Fn m

MEF AR Nbwa Pep == [HF@A[& e n 8 h-lchoens -
Marens uHcTpymenToR 8 %
= OcHoBHbIE CBOMCTBa
Vs Build[Line[1]]2 B
Crofi Layer (ID 04)1 ]
Tpatm Tect rny6urb
[ Pefipa [] Tect anbdha
[ Bepwtriol (] Mpozpasoii
L, rpaHi OcBeleHHBIi
[] oBp. rparm oy eckmi

[ 3aTensmoupi
= ATDuBYTLI

— Honomwrenchisie cooficTsa

[ mapanerper || uep | [_kanmpon
— KowTponnepe:
B-Xxe=RH

Pos{V3Ex) Controller

= CBoiicTBa KoHTPORNEpa
[T LWecruarisi

~ PenaxTuposaHite

a8

[eJ_am |&]

Puc. 245. BocnpoussegeHne aHumMmauum nepemeLteHms obbekTa
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12.4. KoHTponnepsl

KoHmpornnep aHumauyuu — CPeACcTBO ANs yrnpaBneHust aHuMaumne 00bekTa Unm CUEHbI.
B moayne npeagycMoTpeHbl KOHTPONNepb! crneayowmnx TUMNOB:

* Kkmoyesble koHmpornepsbl (Pos (V3Ex) Controller, Rot (XYZ) Controller) — uc-
NONb3YHTCS KMYM aHUMaLWK;

* nipouedypHbie koHmposneps! (Path Controller, LookAt Controller) — ucnonbay-
0TCS 3HAaYEeHUs], 3aaHHbIe Nonb30BaTeNeM.

[nsa aHnMmnpoBaHWs BpaLLeHusl, nepemMeLLeHnsa o6bekTa, a Takke 48 aHMMaunm CLEHbI
npegycMoTpeHa BO3MOXHOCTb CO34aHNA KOHTPOSepoB. [Ana 3Toro CnyxuT 3aknajka
KoHTponnepbl B pasgene [lononHutenbHbIe CBOUCTBA.

= KoHTponnepel
B-XeH

Path Controller
LookAt Controller

= LookAt KoHTponnep
Llens

& =N
<NULL =
Bepx

O X =

<NULL =
0.000 T 0.000 + 1000 :

MosopoT
0.00 | 0.00 | 0.00

Ak

CHCTEME KOOPAWHET
JryER

<NULL >

Puc. 246. KoHTponnepbl

é [ns ogHoro 00ObeKkTa BO3MOXHO Ha3HaunTb He Bonee OBYX KOHTPOJJ1€POB.

Utobbl nobaBnTb KOHTpPOMMep packpouTe Bbinagarollee MeHH, COOTBETCTBYHOLLee

kHonke [24. B BbiNnagaloLeM MeHIO LLEMYKOM MbILLW BbIGEpUTe OAVH U3 CREayoLmMX
KOHTPOINEpPOB:

* Pos (V3Ex) Controller — nossonsieT co3gaTtb aHMMaUUIO NepemMeLLeHns obbekTa
B 06nacT NpocMoTpa;

* Rot (XYZ) Controller — nossonsiet co3gatb aHMMaUMIO BpalleHnsa obbekTa B 00-
nacTn NpocMoTpa;

242



PHOTOMOD 8.1 TpexmepHoe mogenupoBaHue (Linux)

* Path Controller — no3BonsieT nepemellaTb kKamepy BAOMb TPAeKTOpMM (3aMKHYTOMN
NN Pa3OMKHYTOWN);

* LookAt Controller — opueHTUpyeT 0OBLEKTMB KaMepbl B HANpaBneHUN O4HOMo 13
OOBbEKTOB CLIEHbI.

YT00bI yaanuTb KOHTPOMIEp M3 CNMCKa HAaXMUTE Ha KHOMKy # (YAanuTb).

UToObl 3arpy3vTb NapaMeTpbl KOHTponepa Ans BblAeNEeHHOro o6bekTa HaXkmMuTe Ha
KHONKy k= (3arpy3uTtb). OTKpbIBAeTCA OKHO 3arpy3uTb KOHTponnepbl. Buibepute
dann *.1x3 n HaxxmuTe Ha KHOMKy OTKPbITb.

UTo6bl COXpaHUTL NnapameTpbl KOHTpornnepa Haxmute Ha kHorky [l (CoxpaHuTs).
OTtkpbiBaeTca okHO CoxpaHuTb KOHTponnepbl. Boibepute dann *.tx3 n HaxmuTe
Ha KHOMNKy COXpaHUTb.

12.5. OKHO KOHTpoOnnepa

[na cosgaHua knYen aHuMaumm BpaweHusa obbekta cnyxut okHo Rot (XYZ)Ex
Controller.

[na co3gaHus knyYen aHuMmaumm nepemelleHns obbekTa cnyxut okHo Pos (XYZ)
Controller.

Mo ropmnsoHTanbHOM WKane otobpaxaetcs BpeMsi NnepemMeLleHns/BpaleHns oobekTa
B cekyHaax. [1o BepTukanbHOM LKane otobpaxaeTcsa nyTb nepemMeLLeHuns/BpaLleHuns
obbekTa.

(@ rHotomoD =)

e A K& FE D @-}v ~ 1 W |Macwrabuposarme no X | MacwTafuposanne noY CosfaTe  YaanuTe

Puc. 247. OkHo koHTponnepa Rot (XYZ)Ex Controller

MaHenb nHcTpymeHTOB OKOH Rot (XYZ)Ex Controller n Pos (XYZ) Controller cogepxut
cnegyroLmne KHOMKN:
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« &M __ nossonsiet nepemellatk 06nacTb NPOCMOTPa KIKOYEN aHUMAaLIMN B MPOU3BONb-
HOM HarnpaBneHuu;

* & - NO3BONSAET yBENMNYNTL/YMEHBLUNTL MaclwTab obrnactu npocmoTpa;
« & - nossonseT yBenuUnNTL/yMEHbLLUTL MacluTab CETKU KOOPAMHAT BPEMEHN;

« & - nossonser yBenuunTb/yMEHbLLNTL MacluTab CEeTKU KOOpAMHAT NPOCTPAHCTBA;

[l

) — No3BONseT yBennunTb Mactab onpeaeneHHon obnacTtv npocmMoTpa BHYTPU

L

NPSIMOYTONbHUKA;

+ B — nossonseT oTo6pa3nTh B 06NacT NPOCMOTPa TOMLKO 06nacTb Auarpammbi
KInto4yen aHumMauum;

« ¥ — nossonseT oTobpa3nTb B 06racT NpocmMoTpa obrnacTb AMarpamMmmMbl C Makcu-
MaribHbIM MacLUTabom Mo BpeMeHM;

« [I1 — nossonset oTo6pa3nTb B 06racT NpocmMoTpa 06nacTb AMarpamMmMbl C Makcu-
MaribHLIM MacluTabom B NPOCTPAHCTBE;

* [% — NO3BOJIAET BKITIOYNTb PEXUM BblOeleHNA Kroven aHmmauum;

* 'J-IE' — MNO3BOJIAET NepemMeCTUTb BblaerE€HHbIE KoY aHMMalun B obnactu npocMoTpa
B NMPOn3BOJSIbHOM HarnpaBleHUN;

* * —NO3BONIAET NepeMecTuUTb BblaereHHble K4 aHnmauun B obnactu npocMmoTpa
MO ropn3oHTanwu,

* I — MNO3BOJIAET NepemMeCcTUTb BblaerE€HHbIE KoY aHMMalun B obnactu npocMmoTpa
Nno BepTUKanwu,

* & — NO3BONSET BKIMOYNTb pexunm MaCUJTGGI/IpOBaHI/Iﬂ BblAENEHHbIX KIto4Yen aHMma-
U1 B NpOnN3BOJIbHOM HaMpaBneHuu,

* L — no3BoNSET BKNHOYUTb PEXKUM MaCLLUTAabNPOBaHMS BblAENEHHbIX KMoYel aHumMa-
LMW MO ropu3oHTanu;

* B — NO3BONSET BKIMOYNTb pexunm MaCLIJTaGI/IpOBaHI/Iﬂ BblAENEHHbIX KItoYen aHnma-
UMM NO BEpPTUKAIwu;

* Cfll"}a — NO3BOJIAET BKITIOYUTb PEXUM AobaBneHus Kn4ven aHmmaumm;

e H — nossonser yoannTb BbleneHHble KIlo4n aHMMauunn.

Bbinagatowmin cnncok Ha naHenu nHcTpymeHToB okoH Rot (XYZ)Ex Controller n Pos
(XYZ) Controller cnyxut ons Bbibopa akTMBHON OCY NEpEMELLEHMs/BpaLLEHMS 0ObeKTa
Npy peaakTUpPOBaHNN TPAEKTOPUN NepemeLLeHusi/BpaLLeHns oobekTa.
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13. 3anucb 3D-cueHbI

B mogyne cyuiectByeT BO3MOXHOCTb CO3aHus Buaeodanna, cqoopMmMpoBaHHOIO 13
aHUMMPOBaHHbIX Kagpos 3D-cueHbl. [1ns coxpaHeHnsa dpanna aHMMMpOBaHHbIX KaapoB
ncnonbadyetcs sugeodopmar AVI unn MPEG-4.

Q AVI (Audio Video Interleaved) — cdopmaT Buaeodainos ¢ paciumpeHuem *.avi. Mcnonbsyetcs
NpUnoXeHUsaMK, kotopble pabotatot B Windows.

MNepen TemM Kak BbINONMHUTL 3anncb 3D-cueHbl B BuAeodann Heobxoanumo co3fgaTb CEpULo
KagpOB CLIEHbI, TO €CTb BbINOSIHUTb aHUMALMIO CLIEHBbI.

YT06bI cOo3aaTth BuAeodann cLueHbl BbINONHUTE cneayowmne 4encTBus:

1. Haxmnte Ha KHOrnKy # OCHOBHOW NaHenn MHcTpymeHToB. OTkpbiBaeTca okHO Co-
XpaHUTb BuAeo. BoibepuTe nanky ans pasmerLeHns darna B pannoBon cucteme.
Beeaute nma garna B none Uma cdanna. Haxmute Ha kHonky CoxpaHutb. OT-
KpbiBaeTcs okHo Codecs.

Codecs

MNporpamma cxama:

v Omvera

Kauecteo cxamnR: 85 |
| m B
Iv DnopHel kaop kaxase |15 KaApos 4

[v¥ CropocTs nepenadu 100 Kbfcex

Ik

Puc. 248. MapameTpbl co3gaHns Bugeodanna

2. [onumoHanbHo] HacTponTte napameTpbl 3anvcu BUAEO.

% B cnucke Mporpamma cxatus pekomeHgyetcs BbibpaTth nporpammy Microsoft Video 1.

3. Haxmute OK. 3anyckaeTtcsa npouecc 3anucu BUaeo.

4. Haxmute Ha KHOMKY P Ha naHenu MHCTPYMEHTOB BOCMPOU3BEAEHUS CLEHbI (MK
B BEPXHEW YaCTn OCHOBHOW NaHenu MHCTPYMEHTOB), YTOObI 3anyCTUTb BOCMPOU3-
BegeHmne 3D-CLeHbl.
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5. Haxmwute Ha kHonky B Ha naHenu MHCTPYMEHTOB BOCMPOMU3BEAEHUS CLEHbI (MK
B BEPXHEWN YacT! OCHOBHOW NaHeNu MHCTPYMEHTOB) YTOObI OCTaHOBUTL BOCTPOU3-

Be[eHuNe CLEeHbI.

6. Haxmute Ha kHonky M Ha HUXXHEN YaCTXU OCHOBHOWM NAHENN MHCTPYMEHTOB, YTOObI

ocTaHoBUTb 3anuck Buaeo. Cosnaertcsa Bugeodann B popmate AVI.

@ [ns npocmoTpa co3gaHHoro Bugeodanna pekoMeHOyeTcsl OTKPbITh hanin C MOMOLLbIO

nporpammbl VLC media player.

MNMpunoxeHune A. Cuctembl KoopauHaTt

CucTtema koopauHaT B Moayne npeactasnsaeT coboit CoBOKYMNHOCTb Tpex ocei (X, Y u

Z), KOTOpble onpenendarT opueHTauuto obbekTa B NPOCTPaHCTBE CUEHbDbI.

B mMoayne npeaycMoTpeHbl creayoumne CUCTeMbl KOOpOUHAT:

* JlokanbHag (Mo ymornyaHuio) — Hayaro CUCTEMbI KOOPAMHAT B KONMOPHOM» TOYKE Bbl-
aeneHHoro obbekta. Ocb Z COOTBETCTBYET BbICOTE 00bEKTa, OCb X — LUMPUHE

obbekTa, a ocb Y — AnuHe.

[ )(n][m] &0

@ 3D-Mod "Cy/Users/guk/Desktop puHGypr_3D/Ekaterinburg_2013.tx3" ==
®aiin  Mpaska Bug OBwextel Cnow  Okwa  Cnpaska
ERLEPH o Q3@ 40 @ERE Hed € rnm
MU AAR [Dbge 22 s x EEEE o 18 h-Comme -
Manens MHCTpyMErToD 8 x
~ OcHoBHsie cE0icTES
Mma  NewDTMSurface T
Croii Layer [aa)
TpaHm TecT rnybiaHs!
[ Pesipa [ Tect anstpa
[7] BepumHs [ Npospautsii
[ M, rparm OcseleHHsIit
[7] ofip. rpamu [MHEMAECKU
[] 3aTensioumit
= ATpuyThI
~ [lononHHTEnEHsIE CONCTES
[Lnepanerpe ][ wewrp | kowrpon |

= CeoficTea
ump

r_3D \Relief_Ekaterinburg20 13\DEM _2m_cut.x-dem (1]
[7] rpaayce:

[¥] MrHopMpOBaTE BBICOTEI  ~1111111.000

Oprogoto

telief_Fkaterinburg2013\Ekaterinburg20 13_cube. tif @
2,000 5

[ rpaaauws ceporo

Hevanusaims 2
Pasnep Taiina 32
KonnsecTso yposweit 6
My, yposeHs 0

MaKe, yposeHs 6

[£] 3amoposmTe

Puc. A.1. JlokanbHas cuctema koopaumHat
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* Pogutenbckas (ncnonb3yetcsa ans o0bLEKTOB C MepapXxmyeCcKMMmn CBA3SIMN) — Havano
CUCTEMBbI KOOPAMHAT B «OMOPHOM» TOYKE BblaeneHHoro oobekta. Ocb Z COOTBETCTBYET
BbICOTE POAMTENLCKOro 06bekTa, 0Cb X — LUMPUHE poaUTENBLCKOro 06bekTa, a ocb
Y — anuHe.

I ™
© 23D-Mod *[Hosan cuenal BTN
®ain  [Mpaska Bug Ofwvexter Cnon  Owna  Cnpaeka
EREPRE > Q3oL EEog (@EE He @ & rum
Mitt BRR (Mo Pop s s DHEAE © 1 8 -
MaHene MHCTPYMEHTOE F X
= OcHoBHbIE CBOMCTBA
Wma  Cylinder r|—
Cnoit Layer E]
Mparm TecT raytiHe!
[] Pebpa [F] Tecr ansda
D BeplwmHs! D MpozpauHeit
i, rpaqm OcBelweHHEIR
[7] ofp. rparu [OvHamaseciai
[7] 3aTeraouwsii
= ATpubyThI
= [ononHuTensHeIe CEORCTE
[J'Japanemu ” LeHTp ” KonTpon

— CBoiACTSa LMNMHApPa
Paguyc 1.000

| [

BeicoTa 1.000

R-Cermentol 16

| [

H-CermeHTsl 1

> ](n][(m] &_oc

Puc. A.2. Pogutenbckas cuctema koopamHar

* [nobanbHa — Hayano cucTembl KOOpAMHAT B HyNeBOW Todke npocTpaHcTBa 3D-
cueHbl. Ocb Z COOTBETCTBYET BbICOTE CLIEHbI, OCb X — LUMPUHE CLEHbI, a oCb Y —
rnybuHe. HanpaBneHue ocen gaHHOM CUCTEMbI KOopaMHaT oTobpaXkaeTcs B f1eBOM
HWKHEM YrIy Moaynsi.
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-
° 3D-Mod "Ci/Users/guk/Desktop/Exatepunbypr_3D/Ekaterinburg_2013.tx3"

=) [ |

®ain  [Mpaska Bug Ofwvexter Cnon  Owna  Cnpaeka

ELEPH > KO QAo o (@@

He & &

(> ]{n][(m] I __oco

M BRAR (Db mon e EEEAE e 18 -l ]

P nm

MaHens MHCTPYMEHTOE F X
= OcHoBHbIE CBOACTES

WMma  NewDTMSurface ’— |—
Cnoii Layer E]
Mpann Tect raytHbl

7] Pefipa [] Tecr ansta

I:‘ BepuwimHi! D MpozpauHeIi

D M, rpaxn OCBEWEHHbIH

[ ofp. rparm JHamaseciai

[ 3aTenmowmii
= ATPMOYTHI

= [oNoAHUTENbHBIE CEONCTEA
[ MNapameTpbl “ LleHTp H KoHTpon ]

— CeoiicTEa
LMP

r_3D'Relief_Ekaterinburg2013'\DEM_2m_cut.x-dem @

|:| Mpanycel

WrHopupoBaTh BeICOTEl -1111111.000 =
OprodoTo
telief_Ekaterinburg2013\Ekaterinburg2013_cube, tif E]

2.000 <

|:| Mpanalir ceporo

JeTanusawys 0 3
PazmMep Taiina 32 =
KonwuecTeo ypoeHeli &

MiH. yposeHs [} 3

a3

MakKC. ypoBeHs B

|:| 3aMoposHTh

Puc. A.3. TmobanbHaga cuctema KoopgmHat

* Bupga — Havyano cnctembl KOOpAMHAT B HYNEBOKW ToYke npocTpaHcTea 3D-CLeHbI.
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-
° 3D-Mod "Ci/Users/guk/Desktop/Exatepunbypr_3D/Ekaterinburg_2013.tx3"

=) [ |

®ain  [Mpaska Bug Ofwvexter Cnon  Owna  Cnpaeka

ELEOH o iKY REs @ER Be @

(> ]{n][(m] I __oco

MEF RRARRb2e Pop == [{GEWE e nm Th-lamme -

£ rnnm

MaHens MHCTPYMEHTOE F X
= OcHoBHbIE CBOACTES

WMma  NewDTMSurface ’— |—
Cnoii Layer E]
Mpann Tect raytHbl

7] Pefipa [] Tecr ansta

I:‘ BepuwimHi! D MpozpauHeIi

D M, rpaxn OCBEWEHHbIH

[ ofp. rparm JHamaseciai

[ 3aTenmowmii
= ATPMOYTHI

= [oNoAHUTENbHBIE CEONCTEA
[ MNapameTpbl “ LleHTp H KoHTpon ]

— CeoiicTEa
LMP

r_3D'Relief_Ekaterinburg2013'\DEM_2m_cut.x-dem @
|:| Mpanycel
WrHopupoBaTh BeICOTEl -1111111.000 =

OprodoTo
telief_Ekaterinburg2013\Ekaterinburg2013_cube, tif E]

2.000 <

|:| Mpanalir ceporo

JeTanusawys 0 3
PazmMep Taiina 32 =
KonwuecTeo ypoeHeli &

MiH. yposeHs [} 3

a3

MakKC. ypoBeHs B

|:| 3aMoposHTh

Puc. A.4. Cnctema koopguHat Buaa

* CeTKM — ocu cucTtembl KOOpANHAT BbIOpaHHOro 0GbeKTa HanpaBneHbl aHaANOrM4yHoO

OCAM CUCTEMbI KOOpAUHAT KOOp,El,I/lHaTHOIZ CEeTKW.
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-
° 3D-Mod "Ci/Users/guk/Desktop/Exatepunbypr_3D/Ekaterinburg_2013.tx3"

=) [ |

®ain  [Mpaska Bug Ofwvexter Cnon  Owna  Cnpaeka
ELEOH o OFOVERES EER Be @ & rum
AMEE RRAR (b re Pop == (HGEAE 0w Gh-loewm

(> ]{n][(m] I __oco

MaHene MHCTPYMEHTOE F X

= OCHOBHbIE (BOACTEE
MMA  NewDTMSurface

Cnoii Layer

Mpatm TecT rayBuHe!
[] Pebpa [ Tecr anbha
D BeplwmHs! I:‘ MpozpaqHeii
D i, rpaqm OcBelweHHbIA
[7] ofp. rparu NuHamsecai

[7] 3aTeraouwsii
= ATPUBYTEI

= [ononHUTENEHbIE CEOHCTEA
[ MNapameTpsl ” LleHTp H KorTpl

— CeoiicTsa
LMP

D'Relief_Ekaterinburg2013'DEM_2m_cut.x-dem

D Mpaaycel

MrHopwpoBaTh BeicoTel  -1111111.000
OpTodoTo
:f_Ekaterinburg2013\Ekaterinburg2013_cube. tif|

2,000 =

D MpanaLma ceporo

[JeTannsaums 20

| [+

Pazmep Taiina 32
Konuuecteo ypoeHeR &

MuH. ypoBeHs ]

| [+

MaKC. ypoBEHE a

I:‘Eanopaswrb

Puc. A.5. Cuctema koopamHaT CETKM

CyUJ,eCTByeT BO3MOXHOCTb Bbl6paTb OoAuvH 13 cneaywuwmnx BapnaHToB 0T06pa>+<eH|/|$|

CUCTEMbI KOOpAUHAT BblAENEeHHbIX ObOBbEKTOB:

° E‘E MHHVIBVID,yaJ'IbeIe — 0T06pa>|<a+0Tc;| OCU C1UCTEM KOOpAUHAT AIA KaXXOoro BblaeneH-

HOro oobeKTa;

« [l5 06was — oTobpaxaerca obLLas 0Cb CUCTEM KOOPAMHAT BblAENeHHbIX 06bLEKTOB.
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[] 3aTensmoumii

@ 2D-Mod "C/Users/guk/Desktop 3D, 2013.03" =
Qaiin Mpaska Bug Ofvecrs Crom Owwa  Cnpaska
EREPH o D30 REDT (DEHR He ¢ rum
MEF AR (Nbzn Pep ®x ([FEE0® e nw Ellxcea -
HENE o8 F x
OcHoBHblE CBOHCTBA
[Selected 2 objects [ =
Croii Layer (ID 04) [
Tparu Tect rnybukb
(7] Pefipa ] Tecr ansa
[ Bepuwmei [ Mpozpauesii
T, rpaHi OcBeweHHbIli
[C] o8p. rparm Duvarmeaani

[(»](n](m] (<] om

Puc. A.6. lHgmBrayanbHble OcKn CUCTEM KOOpAUHAT 0OO6BbEKTOB

(> ][u](m] =] oo

-
@ 20-Mod "C/Users/guk/Desktop 3D, 2013.03" e
Oaiin Mpaska Bug Ofvexts Cnom Okwa Cnpaska
ELEPHEH o 3o QE00  @EE Ee@ € rum
AR (too oz > EEENE o018 b oew )
Takens wHCTpymenTOs 8 x
= OcHosHble cBOfCTBA
Selected 2 ohjects -
Croii Layer (ID 04)
TpaHu Tect rnyfnHs
[ Peipa [ Tecr ansia
[ Bepuwol [T Npospaseiit
T, rpaHi OcBeweHHbIi
[T op. rparm Iuvareaani

(7] 3aTensiouwii

Puc. A.7. O6wwas ocb cuctem KoopauHaT 0ObeKTOB
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NMpunoxeHune b. PegakTtupoBaHue TEKCTyp

Cunctema No3BoONSAET peaakTMpoBaTh TEKCTYPbl OObEKTOB B UHTEPAKTUBHOM peEXnME.
[ns Toro 4Tobbl OTKPLITL NPegHa3HaYeHHbIV 4518 3TOro rpadon4ecKknii peaakTop, Bblae-
nuTe o6LEKT C NpeaBapuTenbHO NPUBA3aHHON TEKCTYpoN, BbibepuTe MpaBka > NMpaButb
TEKCTYPHbIe KOOpAUHaTbI (4N TOro YTOObl BKIHOYNTL PEXUM TEKCTYPUPOBAHUS), U,
B pasgene TekcTypbl (B NpaBon 4aCcTV OCHOBHOIO OKHA Nporpammbl), HOXXMUTE Ha
kHornky lMpaButb. OTKpbiBaeTca okHO PepaktupoBaHue TekcTypbl 3D-mopenen.
M3aMeHeHus, BHOCMMbIE B TEKCTYPY B JAHHOM OKHe, Cpasy e 0TobpaXKatoTCs B OCHOBHOM
OKHe npocmoTpa 3D-cueHbl.

é MMepen Hayanom pegakTUPOBaHMWS, BbIAENEHHbIN OOBLEKT YyXe OOIMKEH MMETb MPUCBOEHHYHO
TEKCTypy, NpeacTaBnsAloLyto 13 ceds eanHoe n3obpakeHne 0gHOro U3 cneayowmnx opmMaToB:
* tif, *.bmp, *.rsw, *.img, *.ntf, *.jpg, *.gif, *.png, *.pix, *.jpeg, *.jp2, *.prf nnu *.tga.

ﬁ PegaktupoBaHue TekcTypbl 3D-Mogenen He NpeayCcMOTPeHO ANt 06BbEKTOB, COXPaHEHHbIX
B cbopmate *.json (*.b3dm) — T. e. npeacTaBnaAOLWLMX U3 cebst moaenu, pa3duTble Ha Talnbl
1 MEIOLLIME HECKOINBbKO YPOBHEN AeTanusauum.

- ™
. Peaaktuposatwe Tekcrypsl 3D-moaenei - [75.00 %] E@g
Daiin  Mpaeka Cnoit

DEHRE QA& Do\ #86 okl *THE ¢ Meé o~ E

R: 255
G: 255
© o251
A 255

X830 | W
¥: 948 H:

DEBREeX ~v Bl

Puc. B.1. OkHo «PepaktupoBaHue TekcTypbl 3D-moaenemn»

B oTkpbiBLIEMCS OKHe PepgakTupoBaHue TekcTypbl 3D-Moaenen aBToMaTtuyecku 3a-
rpy>arTcs cneayroLimne Criou:
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* BEKTOpPHbIN crion, otobpaxatowmin rpaHn 3D-o6bekTa, HeOOCTYNHbIM ANs PeaakTu-
poBaHuS;

* pacTpoBbil cnon ®OH, coaepKaLlmii TEKYLLYIO TEKCTYpY obbekTa.

@ Cnovi rpaHu NO3BOMSIET HArMA4HO COOTHECTM COOTBETCTBYHOLLME APYT OPYTY Y4acTKun MOBEPX-
HocTn 3D-06bekTa 1 ero TEKCTYpbl.

@ KoHdburypauus crioee ¢poH 1 rpaHm (kak B3auMHasi, Tak U MHAMBUAYanbHas) Hanpsimyo 3a-
BMCST O 0COGEHHOCTEN NOCTPOeHUs KOHKpeTHoro 3D-o6bekTa (a Takke OT UCMOSb3yeMOoro
chopmaTa 3anmcK U XpaHeHusl OaHHbIX).

Bb.1. UHTepcenc okHa «PegakTupoBaHue TeKcTypbl 3D-moaenen»

OxkHo PepakTupoBaHue TekcTypbl 3D-mogenen cooepXxuTt criegylolime arneMeHThbl
NHTepdenca:

* naHernb MeHI;
* OCHOBHYIO MaHerb MHCTPYMEHTOB;

* [OMNOSNTHUTENbHYI NaHenb UHCTPYMEHTOB (0TOOpaXaeTcsl TONbKO B Cly4ae UCMOorb-
30BaHMs OnpeferieHHbIX PEXMMOB peakTUPOBaHUS);

* [AMCNEeTYep CII0EeB.;

 pabouyto 06nacTb, NpeaHa3Ha4YeHHY0 AN IPOCMOTPa Y peaakTUPOBaHUS 3arpyKeH-
HbIX PACTPOBbIX N300PaXKEHNIA;

» pabouyto obnacTtb, NpegHa3Ha4YeHHY A5t 0TobpakeHust cneaytowen HdopmMauum
0 TEKYLLMX KOOpAMHATaxX Mapkepa v, OnuMoHanbHo, pa3mepax Bbl4eNeHHOoro yyacTka
n3obpaxerus (L 1):

o X, Y (NuKc.) — TekyLLmMe KoopAnHaTbl MapKepa B CUCTEME KOoOpAUHAT n3obpakeHus
(oTcueT BegeTcsa OT NEBOrO HMXKHETO yrna nsobpaxeHus);

o [onumonHanbHo] W, H (Nukc.) — wmnpurHa n BbiCOoTa BbIAENEHHOWN MPSMOYrOfbHOWN
obnacTtn nsobpaxeHns, COOTBETCTBEHHO;

o RGBA — uBeT nukcensi pactpoBoro n3odpaxeHus (pacnonoXXeHHOro B akTMBHOM
Crnoe) COOTBETCTBYIOLLErO NO3nNLMM Mapkepa.
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B.1.1. MNaHenb MeHIO

Tabnuua b.1. OcHoBHOe MeHto OkHa «PegakTupoBaHue TekcTypbl 3D-mogenein»

MeHi0 HasHauyeHune
dain No3BONSIET CO3AaTh, OTKPbITb UMW COXPaHUTL PacTPOBOE N306paxkeHue,
AybnupyeT KHOMKN OCHOBHOWM MaHen MHCTPYMEHTOB
MpaBka Mo3BOMSIET pasnMYHbIMK criocobamMu OTpeaakTMpoBaTb PacTpPOBbIe
n300paxeHusl, YacTUYHO AyOGNUPYeT KHOMKN OCHOBHOW NaHenn UHCTpPY-
MEHTOB
Cnowu NoO3BOJISIET YNPaBMATbL CNOSMU, NOMHOCTLIO AYyOrnMpyeT KHOMKU naHenu
WHCTPYMEHTOB gucneTyepa Crnoes

B.1.1.1. MeHio «®ann»

Tabnuua b.2. Kpatkoe onucaHue meHto «danny

lMyHKTbI MeHIo

HasHa4yeHune

(3 HoBbiv MO3BOISIET CO34aTb HOBYIO TEKCTYPY C 3afaHHbIMU napameTpamu (Lu-
pViHa 1 BbICOTa B NUKCENSIX), 3aMEHUB eli TEKYLLYIO TEKCTYpYy obbekTa
= OTKpbITb MO3BONSAET 3arpy3nTb PAcTPOBOE M30BpaXkeHne B KayecTse TEeKCTypbl,

3aMEHUB UM TEKYLLYYIO TEKCTYPY OObekTa

CoXpaHUTb

NoO3BOJISIET COXPaHUTbL PacTPOBOe M3obpaxeHne B hannoBon cucteme

[ CoxpaHuTb Kak

MO3BOJISIET COXPaHUTL pPacTpoBoe 3obpakeHne B ainioBoii cucteme
C OpYrMM UMEHEM U pacLUMpeHNEM

é’ [na oTMeHbl 3arpy3ku (co3gaHus) HOBOM TEKCTYpbl U BO3BpaTa K npeablayLien TEKCType Uc-
Nonb3yHTCA KHOMKA OTMEHbI AeNcTBUS (¥7) B NaHenn MHCTpymeHToB 3D-okHa.

é B cucteme npeaycMoTpeHa BO3MOXHOCTb CO34aHUs (MK 3arpy3kn) HOBOTO CIosi C pacTpPOBbLIM
nsobpaxeHnemM 6e3 yaaneHus yxe CyLIeCTBYOLIMX croeB. [N 3TOro UCnonb3yTca KHOMKM
(35 1 [= naHenu gucneTtyepa crnoes (CM. HUXe).

5.1.1.2. MeHto «[MpaBkKa»

Tabnuua b.3. KpaTkoe onucaHune meHio «lpaBka»

MyHKTbI MeHI0

Ha3HayeHune

2 OTMeHUTb

No3BOSAET OTMEHUTb NocneagHee AencTene

# [loBTOPUTL

No3BOJIAET NOBTOPUTb NocnegHee OoTMeHEHHOE nencrene

Bbipe3aTtb MO3BOMSET Bbipe3aTb BbIENEHHYI0 4acTb PacTPOBOrO M300paXeHus
(Tekywero cnos)
KonupoBaTb NO3BONSIET KOMMPOBATb BbIAENEHHYI0 YacTb PacTpOBOro n3obpaxeHus,
TekyLero cnos (ayénupyetcs ropsaunmm knasuwamm Ctri+C)
BctaBuTh NO3BOSISIET BCTABUTb CKOMMPOBaHHYIO (Bblpe3aHHYI0) YacTb pacTpOBOro
n3obpaxeHusi, B BUae HOBOro crnos (oyonmpyercs ropsummim KrnaBuiamm
Ctrl+V)
Bbipenutb Mo3BOMSET cAenaTtb akTUBHbIM MHCTPYMEHT BblAEeNeHNs HaxoOsaLMXCs

no cocencrtey nukcenemn M306pa)KeHVIFI, obnagatroLmnx CXoKUMK LBETO-
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lMyHKTbI MeHIo HasHauyeHue

BbIMM XapakTepucTukamu (T.H. «BonwebHasi nanouka«, gyénupyercs
KHOTKOM %, OCHOBHOW NaHenm MHCTPYMEHTOB)

I'IepcneKTuBa NO3BOJIAET BKIMHOYNUTb PEXNUM NPOEKTUBHOIO npeo6pasoBaH|/|;| BblaeneH-

HbIX areMeHTOB 13o6paxkeHus, oy6nvpyetcsa kHonkon i ocHosHo na-
HENn MHCTPYMEHTOB

BpalueHue NO3BONSIET BKMIOYUTb PEXMM BpAaLLEHUS BblAENEHHbIX 3MeMeHTOB
n3obpaxeHuns
MacwTabupoBaHue NO3BOMSIET BKIIOUYNTL PEXNM MacLUTabUpoBaHUs BblAeNeHHbIX afieMeH-

TOB V|306pa)KeHVIFI

b.1.2. MaHenb UHCTPYMEHTOB

Tabnuua b.4. KpaTkoe onnucaHne OCHOBHOW NaHenu UHCTPYMEHTOB

KHonku HasHa4yeHue

(3 NMo3BONSIET CO3AaTb HOBYHO TEKCTYPY C 3adaHHbIMM NapameTpaMu (LUMpuHa U BbicoTa B
NUKCensix), 3aMEeHUB €1 TEKYLLIYH TEKCTYpYy oObekTa

= MO3BOISIET 3arpy3nTb pacTpoBoe N306paXkeHne B Ka4ecTBe TEKCTYPbI, 3aMEHMB UM Te-
KYLLYIO TEKCTYpY OObekTa

MO3BOJISIET COXPAHUTb pacTpoBoe M3obpaxkeHne B annoBon cucteme

= MO3BOSIET COXPAHMTb PacTPOBOE M300pakeHne B hannioBor CUCTEME C OPYTUM UMEHEM
N paclumpeHnem

& Mo3BONSIET YBENUYNTL MacluTab oTobpaxxeHUst Ha OAuMH war (ayonmpyeTcs BpalleHUeM
Korecmka MbiLum)

SN Mo3BONSET YMEHbLUWNTbL MacluTab oToOpaXkeHus Ha OguH war (gyonupyeTcs BpalLeHneM
Korecuka MbiLum)

& MO3BONSIET BKIIOYUTD PEXUM YBENUUYEHUSI He0bXxoaMmMon obnacTn nsobpaxeHus (HaxMmm-

I

Te Ha NEeBYI0 KNaBuLLY MbILLKN «PaCTAHUTE» NPSMOYTONbHUK MbILLBbHO)

MO3BONSET BbIAENNTL NPSIMOYTofbHYH 0bnacTb Ha pacTpPOBOM U306paXxeHUn

No3BONSET BblAENUTL 00nacTb Ha pacTpoBoM I/|306pa)KeHMl/I, MMEILLYHO cbopmy nonn-
fOHa C ﬂpﬂMOJ’II/IHGVIHbIMI/I cermMmeHTamumn (T.H. «l'lpﬂMOJ'II/IHEVIHOG nacco»)

no3BonseT BblAENWTb Ha PacTPOBOM M306paxeHUy obnactb NPOM3BOMbHOW HOPMbI
(T.H. «naccoy)

v

No3BONSET cAenatb akTUBHbIM WHCTPYMEHT BblAeNeHNs HaXOA4SLWMXCS No coceacTsy
nukcenen nsobpaxeHus, 06nagaoLLmnx CXOKMMMN LIBETOBbIMU XapaKTepuctnkamm (T.H.
«BonwebHas nano4vkar)

No3BONAET BKIMIOYUTb PEXNM PUCOBAHUA «KapaHaall»

NO3BONTAET BKITIOYUTb PEXUM PUCOBAHUA «KUCTb»

NO3BONIAET BKIMHOUYNUTb PEXUM PUCOBAHUA «3allBKa»

NO3BONAET BKITHOYUTb PEXUM pUCOBaAHUNA «IMACTUK»

NO3BONAET BKITIOYUTb PEXNM PUCOBAHUA «MSITKMIA NaCTUK»

NO3BONAET BKIMIOYUTb pPEeXMM pUCOBaAHUA «KUCTb KOMNPOBaHUA» (T.H. «KINoHupywLiaa
KNCTb», «BOCCTaHaBIIMBawoLlad KVICTb»)

B Bl &S

NO3BOJNTAET BKITIOYUTb PEXUM NPOEKTUBHOIO npeo6pasoBaHm;| BblAENeHHbIX 3JIEMEHTOB
n3obpaxeHusi
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KHonkun

HasHa4yeHune

NO3BOJNTAET BKITHOYNTb PEXNUM peaakTnpoBaHNA APKOCTU M KOHTPACTHOCTU |/|3o6pa>|<eHV|9|

NO3BOJTAET BKITIOHUTL PEXNM pefakTUpoBaHUA LLBETOBOW HACbILLLEHHOCTH |/|306pa>|<eHV|9|

MO3BONAET UHBEPTMPOBAThL LIBETA PACTPOBOrO N306paXkeHUs

NOo3BONAET BKITIOYUTb PEXMNM NocTeEpU3alnmn M306pa)KeHVIFI

MO3BONSET CKPbITb UMM 0TOOPa3NTb BEPTUKANBHYIO Y FOPU3OHTANbHYHO NIMHENKM KOOP-
OnHat n3obpaxeHus (Nukc.). OTcUeT BEAETCSA OT JIEBOIO HMXKHETO yrina n3obpaxeHus

No3BONAET NnepemMellaTtb obnactb npocmMoTpa B NPOU3BOSIbHOM HanpaesneHnn

NO3BONIAET BKITIOYUTb pPEXNM NepemMeLleHna BblAENTEHHbIX 311IEMEHTOB M306pa)KeHI/IF|

No3BONSET OTMEHUTL NocnegHee gencTBne

No3BONIAET NOBTOPUTL NnocrieaHee OTMeHeHHoe neuncrene

NO3BONAET BKITIOYUTb UM BbIKIMKOYNTL BEAEHNE XypHana OencTBumn

M@ 2|5 3 S FRq«

NO3BOJIAET OTKPbITb XYypHar OEencTBui CO CNIMCKOM NOCHeaHNX OI'IepaLI,I/I17I penakTtnposa-
HUA

7

7

BeneHue xypHana gencteun npm obpaboTke n3obpaxkeHnin o4eHb BonbLIOro pasmepa MOXeT
notpeboBaTb 3HaYUTENbHBLIX PECYPCOB, 1, COOTBETCTBEHHO, HEFATUBHO CKa3aTbCs Ha ObICTpo-
OEeNCTBUN CUCTEMBI.

Onga Toro 4TtoBbl OTKMIOYNUTL BbIOPAHHLIN PEXMM pPeaakTUPOBaHUS U300paxeHus NMOBTOPHO
BblbepuTE COOTBETCTBYIOLLUMIA MYHKT MEHIO (HAXKMUTE HA COOTBETCTBYIOLLYIO KHOMKY B OCHOBHOW
naHenu MHCTPYMEHTOB) UNn HaXXmMuTe Ha knasuwy Esc.

b.1.3. AucneTyep crnoes

B okHe PepaktupoBaHue TekcTypbl 3D-mopenen noggepxmBaroTcsa crnegyrolme

TUNbI CINOEeB.

* BEKTOpPHbI cron, oTobpaxatowmnin rpaHn 3D-o6bekTa, HeQOCTYMNHBIN AN peaakTu-

pOBaHuS;

* pacTpOBbLIN CIOW, coaepXXalLnin TEKCTYpY oObekTa.

[duncnetyep cnoee pacnonoxeH B NpaBol YacTu okHa PepakTupoBaHMe TeKCTYypbl
3D-mopenen, cogepXXnt cCOBCTBEHHYHO NaHeNb MHCTPYMEHTOB, a Takke CMUCOK BCeX
OTKPbITbIX CNOEB, KaXabli NYHKT KOTOPOro BKNOYaET B cebs cneayroLmne MHCTPYMEHTDI
ynpaBneHus oTAerbHbIM CITIOeM:

* HasBaHue cros;

* [onumoHanbHO] MuHMaTIOpy PacTpOBOro M300paXkeHWsi, 3arpy>XeHHOro B KayecTse
cros;

» ®dnaxok, N03BONAKLLMIN HaCTpOnUTb BUAMMOCTb CJ104;

* [MonayHokK, NO3BONAOLWNIN HACTPOUTL MPO3PaYHOCTL CIOS.
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BbiGOp aKTMBHOIO CNosi OCYLLECTBNSETCA NPY MOMOLLIM LLEMNYKa NIEBON KNaBMLIN MbILLN.
AKTUBHbIN (BblOENEHHbINA) CrO oTobpaXkaeTcsl B AUCneTyepe Crioes Npyv NOMOLLN 3a-
NMBKM CUHETO LIBETA.

B naHenu MHCTpyMEHTOB aucnetryepa CrioeB NPedyCMOTPEHbI Crieaytolmne KHOMKK
(koTOpbIE NOMHOCTLIO AYBNMPYOTCS COOTBETCTBYIOLLMMM MyHKTaMKU MeH0 Cnon):

[ Co3paTb HOBbIN CIOM;

. KonupoBatb cnou;

* = 3arpy3utb cnow;

« X Ypanutb cnow;

+ & [MopgHATbL crnowu;

« w OnycTutb cnow;

+ [F O6beAUHNTb BUAMMbBIE CIOM;

+ [& O6BbeauHUTBL BCe crnow.
B.1.4. XypHan pencreum

B cucteme npegycmMoTpeHa BO3MOXHOCTb OTMEHbI onepaunin pegaktmpoBaHusa M3ob-
paXeHUn 1 NOBTOpPaA NOCIIEAHNX OTMEHEHHbIX onepaLuni.

[1lna oTMeHbI nocneaHen onepaunmn pegakTMpoBaHUsS HAXXMUTE Ha KHOMKY ¥ OCHOBHOM
naHesnm NHCTPYMeHTOB. [1na noBTopa nocrneaHen OTMEHEHHOW onepaumn HaXXMuTe Ha
KHOMKY 4

YT0Obl OTKPbITb CMMCOK MOCNEeAHMX onepauni peaakTMpoBaHUs HAaXXMUTE Ha KHOMKY

UToObl OTMEHUTL HECKONbBKO AENCTBUN, WenkHuTe B XKypHane encTBum rno CTpoke
C OeNCTBMEM, A0 KOTOPOro HeOBXO0ANMO OTMEHUTL N3MEHeHUs. [Ansa Toro Ytobbl oTMe-
HUTb M3MEHEHWS], ABaXAbl LLENKHUTE Ha CTPOYKEe C AeNCTBUEM, A0 KOTOPOro Heobxo-
ANMO BEPHYTb M3MEHEHMS.
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SetRegion

+ Select Region

SetRegion

Adjustments (InvertColor)
- Select Region

Puc. b.2. >)KypHan geicTteui

§ Mpu pabote ¢ GonbLINMK M306pakeHUSIMU BeleHe XXypHara AeCcTBUI 3aMeansieT onepauum
pefakTMpoBaHus. [Ina yBenuyeHust ObICTpoAeiCTBUS OTKIIOUUTE BedeHWe XypHana nponsse-
[EHHbIX JeACTBUIA HaXKaB Ha KHOMKY & OCHOBHOW NaHenu MHCTPYMEHTOB.

B.2. Onepauuu ¢ pacTpoBbIMU U300paAXKEHNAMU
B.2.1. BblaeneHue 3nieMeHTOB U300pakeHus

B.2.1.1. UHcTpyMmeHT «BonwebHasa nanoyka»

B cucteme npegycmoTtpeHa BO3MOXHOCTb BblOENEHUA HaxXOASLWMUXCH NO COCEACTBY
nukcenen n3obpaxkeHns, obnagaroLmnx CXOXKMMKN LIBETOBbIMU XapakTepucTnkamu. [Ans
TOro YTOObI BKITHOYMTL AAHHBIN PEXUM, HKMUTE HA KHOMKY "% OCHOBHOW MaHenu mH-
CTPyMeHTOB OkHa PegakTupoBaHue TekcTypbl 3D-moaenen (nnv Beibepute MNMpaBka »
Bbigenutsb).

B BepxHel YacTun okHa oTobpakatoTcsl AoNONHUTENbHbIE MHCTPYMEHTbI, NO3BOMNSIOLLNE
3adaTb HaACTPOWKW, UCMoNnb3yemble nNpu pabote B gaHHOM pexume. O BKIHOYEHHOM
pexvMe BblOENEHMS TakKe CUrHaNM3npyeT M3MeHMBLLASICS COOTBETCTBYOLLMM 06pasom

dropma Kypcopa.

[nga Toro 4tobbl BblAENUTH HEOOXOOUMBIV YHaCTOK M300pakeHNsi, HaBeauTe Ha Hero
KYpCOp M H&XXMUTE Ha NeBYI0 KHOMKY Mblwn. [1na Toro 4tobbl 406aBUTh K BblAENEHHOMY
yyacTKy eLle oanH oparMeHT n3obpaxeHns, HaBeguTe Ha HEro Kypcop 1 HaXXMuTe Ha
neByl0 KHOMKY Mblwun, yaepxusas knasuwy Shift. ns Toro 4tobbl CHATL BblaeneHe
C OOHOro0 KOHKPETHOrO, y>Xe BblAEMNeHHOro yyacTtka n3obpaxeHus, HaBeguTe Ha Hero
KYpCOP W Ha>XMUTE Ha IeByl0 KHOMKY MbIlK, yaepxusas knasuwy Alt.

Mone BBOAA OTKIIOHEHMe NO3BOMSIET 3a4aTh CTPOrocTb 0TOOpa nukcenein, nobaense-
MbIX K BblAeneHHoMy. HyneBoe OTKNOHeHWe No3BonseT A06aBnATb K BblAeneHHOMY
TONbKO MUKCENu abComnMoTHO MAEHTUYHOTO LiBeTa. MoBbILEHNE 3HAaYEHMS AaHHOro na-
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pamMeTpa BedeT K MEHee CTporomy oTbopy, no3sondsa [o6aBnsTb K BblAENEHHOMY
Y4aCTKM M300paKeHUs1 CXOXMX, HO HEe MOSNHOCTbI0 MAEHTUYHbIX OTTEHKOB. [logdop
KOHKPETHOrO 3HaYeHus A4N1si 4aHHOro napameTpa ANKTyeTcsl 0COOEHHOCTAMM BbIMOSHS-
eMOW 3aaun.

B.2.2. NHCTpPYMEHTbI pucoBaHuUs

% B Cliy4ae eclu CyLeCTBYET akKTuBHOE BblAENIEeHNEe Kakoro-nn6o y4acTKa M306pa>’r(eHl/IFl, TO nC-
nonb3yemMbl€ NHCTPYMEHTbI pucoBaHUA 6y/:|,yT aKTUBHbI TOJ1bKO B Mnpeaenax AgaHHOro y4yacTka.

b.2.2.1. UHcTpymeHT «KapaHaawu»

[ns Toro 4To6bI BKMOYNTDL AAHHBLIN PEXUM, HAXXMUTE Ha KHOMKY & OCHOBHOW NaHenu
MHCTPYMEHTOB OkHa PepaktupoBaHue TeKcTypbl 3D-mopenen. B BepxHen 4acTtu
OKHa 0TOOpaXKarTCcsa ONONMHUTENbHBIE MHCTPYMEHTLI, MO3BOSIAIOLLME 3a4aTb HACTPOWKM,
ncnonb3yemble Npyn paboTe B JAaHHOM peXuMe.

Cuctema nossonseT 3agatb pasmep (TONWMHY CO34aBaeMOM NMHUN), a TaK Xe ee
uBeT (Bbl6Op LBETA OCYLLECTBMNAETCA NPY NOMOLLM CTaHOAPTHON NanuTpbl).

B.2.2.2. UHcTpyMmeHT «Kncrtb»

Anga Toro 4To6bl BKNIOYNTE SAHHbBIA PEXUM, HOXKMUTE HA KHOMKY 4 OCHOBHOW MaHenmu
MHCTPYMEHTOB OkHa PepaktupoBaHue TeKkcTypbl 3D-mopenen. B BepxHen 4acTtu
OKHa OTOBpaXkatoTCs AONOMHUTENbHbBIE MHCTPYMEHTbI, MO3BONSAOLLME 3a4aTb HACTPOWKM,
ncnonb3yemble Npu pabote B JaHHOM peXUMeE.

Cuctema no3BonsieT 3agatb paguyc (onpeaensowmnin ToNLWmMHy co3gaBaeMon NIMHUN),
a TakK XXe€ ee NNOTHOCTb (B npoueHTax) 1 uBeT (Bblbop LBeTa OCyLECTBASETCS Npu
MOMOLLM CTaHAAPTHOW NanuTpbl).

B.2.2.3. UHCTpyMeHT «3anuBkKa»

[nsi Toro YTo6bl BKMOUYNTL AaHHbIM PEXMUM, HAXKMUTE Ha KHOMKY & OCHOBHOM naHenu
MHCTPYMEHTOB OkHa PepaktupoBaHue TeKcTypbl 3D-mopenen. B BepxHen 4acTtu
OKHa OTObpaXkatoTCs AONOMHUTENbHbBIE MHCTPYMEHTbI, MO3BONSAOLLME 3a4aTb HACTPOWKM,
ncnonb3yemble npu padoTe B 4aHHOM pexumMe. O BKIIOYEHHOM peXxnMe 3anmBKu Takke
CUrHanmM3npyeT U3MeHUBLLAACS COOTBETCTBYOWMM 06pa3oM hopmMa Kypcopa.

Cuvctema no3BonseT 3afath LBET 3annBKy (BbIOOp LIBETA OCYLLIECTBMAAETCA NPU MOMOLLU
CTaHOapPTHOW NanuTpbl).

MNMone BBOAA OTKMOHEHME NO3BONSIET 3a4aTb CTPOrocTb oTbopa nukcenen, nobaense-
MbIX K pparmMeHTy n3obpaxeHus, A4nsi KOTOPOro BbINOMHSAETCA onepauus 3anmBky Bbl-
OpaHHbIM LBETOM. HyneBoe OTKNOHEeHWEe NO3BOSIET BbINOMHUTL 3anMBKy parMeHTa
n306paxxeHns, cogepKaLlero NMKCenu Tonbko abcontoTHO aeHTUYHoro LBeTa. MoBbl-
LeHVe 3Ha4YeHNst 4aHHOro napameTpa BedeT kK MeHee cTporomy otoopy. MNMoabop KoH-
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KPETHOro 3Ha4YeHusa AN JaHHOro napameTpa ANKTYeTCcs 0COGEHHOCTAMM BbIMOMHAEMOW
3afauu.

B.2.2.4. UHcTpyMmeHT «JlacTuk»

[nsa Toro 4To6bI BKMOYNTE AAHHBLIN PEXUM, HAXXMUTE Ha KHOMKY ' ¢# OCHOBHOW NaHenu
MHCTPYMEHTOB OkHa PepaktupoBaHue TeKkcTypbl 3D-mopenen. B BepxHen 4acTtu
OKHa OTObpaXkatoTCs AONOMHUTENbHbBIE MHCTPYMEHTbI, MO3BONSAOLLME 3a4aTb HACTPOWKM,
ncnonb3yemble Npu pabote B JaHHOM peXUME.

Cuctema no3BonsieT 3agatb pa3mep (TONWMHY NUHKK, B Npeaenax Kotopon pabotaet
nacTuK).

B.2.2.5. UHcTpyMeHT «MArkumn nacTtmk»

[nsa Toro 4To6bI BKMOYNTE AAHHBLIN PEXUM, HAXXMUTE Ha KHOMKY ¢# OCHOBHOW NaHenu
MHCTPYMEHTOB OkHa PepakTtupoBaHue TeKcTypbl 3D-mopenen. B BepxHen 4acTtu
OKHa oTOBpakatoTCs AONOMHUTENbHbBIE MHCTPYMEHTbI, MO3BONSAOLLME 3a4aTb HACTPOWKM,
ncnonb3yemole Npu pabote B JaHHOM peXuMe.

Cunctema nos3eongeT 3agatb paguyc (onpeaensitownin TONWKHY NMHWK, B Npegenax
KOTOpon paboTaeT NacTuk), a Tak Xe NAIOTHOCTb (B NPOLEHTax), ONpeaenstoLyto NH-
TEHCUBHOCTb BO3AENCTBUA NacTmKa.

B.2.2.6. UHcTpyMeHT «KncTb KonupoBaHUs»

[aHHbIA MHCTPYMEHT MO3BOMSET, HANPUMEP, TOYEYHO UCTIPaBUTb HEOOMbLUME NOKasbHbIE
aedekTbl n306paxkeHunsi, 3a CHET UCMONb30BaAHUA MHOXECTBA KONUIM coceaHux dopar-
MEHTOB N306paXkeHns, UCNOMb3yeMbIX B KQ4ECTBE MCTOYHMKOB AaHHbIX (T.H. KCEMMNIIOBY).

Mpn nMcnonb3oBaHMM OAHHOMO MHCTPYMEHTaA PEKOMEHAOBaH CreayloLwwmin anroputm
JEencTBUN:

1. [Ons TOro 4ToBbl BKIOYMTL PEXMM KOMUPYIOLLEA KUCTU, HaXKMUTE Ha KHOMKy 3
OCHOBHOW NaHenu MHCTpyMeHTOB OkHa PepgakTupoBaHue TekcTtypbl 3D-mopenen.

B BepxHen yacTu okHa oTobpaxxaroTcs AOMNONHUTENbHbLIE MHCTPYMEHTbI, NO3BOSS-
lolWwne 3adaTb HACTPOWMKM, ucronb3yemble npu pabote B AaHHoM pexume. O
BKJIIOYEHHOM pEXMME TakkKe CUrHanmu3vpyeT U3MEHMBLUASICS COOTBETCTBYHOLLMM
obpasom copma Kypcopa;

2. 3apaviTe paguyc, onpeaensitowmm pasmep KonupyemMmoro doparmeHTa nsobpaxeHus,
a Takke TOMWMUHY NUHWW, B Npedenax KoTopon paboTaeT KonupyoLwas KUCTb;

3. 3apanTte NNOTHOCTb, ONPEAEnsoLYy0 WHTEHCMBHOCTb BO3AEWCTBUSA KUCTU (B
npoueHTax);
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4. Haegute kypcop (oTobpakeHHbI B BUAE OKPYXHOCTU, UMEIOLLIEN 3a4aHHbIN pa-
AWNYC) Ha HYXXHbIN Y4aCTOK N300paXkeHUs1 U HAXKMUTE Ha NEBYHO KHOMKY MbILLIN.

Ha BbIbpaHHOM y4yacTke n3obpakeHus oTobpakaeTcsi OKPY>KHOCTb, OrpaHNYnBato-
wasi oparMeHT M300paKeHUs, UCMOSb3yeEMbI B Ka4yeCTBe UCTOYHMKA AaHHbIX.
Takke aBTOMaTUYECKUN BKITHOYAETCA OOMONMHUTENBHLIN pexnm KonnpoBaHue (cwm.
COOTBETCTBYHOLLYIO KHOMKY B AOMNOMHUTENBbHOW NaHenn UHCTPYMEHTOB).

5. He oTkntoyasa gononHuTenbHbIM pexxum KonupoBaHue, BbINOMHUTE O4HO U3 crne-
OyoLWwmnxX OENCTBUN:

* [onumMoHanbHO] NPV NOMOLLM TOYEYHbIX LLENYKOB NEBOW KMaBULLIM MbllUX cO3aa-
BaMTE KOMUM BblaeneHHon obnactu (CM. NpeablayLUmMin MyHKT) HA HEOOXOANMbIX
y4acTKkax n3obpaxeHus;

* [onumoHanbHO] yaepXusas neByr KasBuLly MbIWKW, UCMONb3YNUTe OaHHbIA UH-
CTPYMEHT, aHanorm4Ho UHCTPYMEHTY «KUCTb». Mpn 3TOM «macka» 3agaHHOro
pa3smepa (CM. NyHKT 2), ucnonb3ymas ans onpegeneHus pparmeHta ndodpaxe-
HWS, CrnyXalero B Ka4ecTBe MCTOYHMKA AaHHbIX, HEMPEPbIBHO nepemMeLLaeTcs
B PeXUME T.H. «CKONb3SALLEr0 OKHa», NapanfenbHO TpaekTopun nepemMeLLeHuns
Kypcopa MbILUW.

@ Ecnn Macka cKomnb3siLLero okHa nonagaeT Ha y4acToK N306pakeHUs, yyke U3MEHEHHBIN

BO BpPeMsi TEKYLLEV CECCUM MPUMEHEHWS MHCTPYMEHTa, TO, MPU CO34aHMN T.H. «CEMMIa»

BHECEHHbIE M3MEHEHNS ByayT yuTeHbl, B Criy4Yae ecnv B AOMOSTHUTENbHOW NaHenu uH-
CTPYMEHTOB OblIN NpeaBapUTENbHO YCTaHOBMEH (hNakok KOM. U3MEeHEHUA.

WHadye — anga cosgaHusa cemnna OyaeT ncnonb3oBaThCsl TONbKO HEM3MEHEHHbIN, U3Ha-
YanbHbIA Y4aCTOK U306paxKeHus.

Mop «ceccuen NpUMEHEHUSI MHCTPYMEHTa» Noapa3yMeBaeTcs NepemMeLLeHne Kypcopa
MbILLIM C yaepXXnBaeMoW NeBou KrnasuLLen (co3aaHne HenpepbIBHON TIMHUK NPy MOMOLLU
KOMUPYIOLLEN KACTN).

MameHeHus1, BHECEHHbIE B M300paXxeHue B npolecce npeablayLyux ceccuid, B Nobom
cryyae 6yayT y4uTbIBaTLCS NPU CO30aHUN CEMMIIOB.

6. [onumoHanbHO] [1ns Toro 4To6bl N3MEHUTL pacnonoXxeHne obrnacTn opmMmMpoBaHNS
cemnna, oTknoumTe pexum KonunpoBaHue, HakaB Ha COOTBETCTBYHIOLLYIO KHOMKY
B AOMNOMHUTENbHOW NaHen MHCTPYMEHTOB, a 3aTeM NoBTOpUTE AENCTBUA, ONUCAH-
Hble B ABYX NpeablayLmnx nyHKTax.

Bb.2.3. UHCTpyMeHTbI TpaHcchopmaummn

@ MHCTpyMeHTbI TpaHcopmaummn AOCTYMNHbI Kak Ans BblAENeHHOro doparMeHTa n3obpaxeHus,
TaK U AN pacTpoBOro Crosi B LENOM (3@ UCKIMKYEHUEM pacTpoBoro crnosi @oH, Arsi KOToporo
OOCTYIMHO TOMbKO NPOEKTUBHOE Npeobpa3oBaHMs BblAeneHHoM obrnacTtu).
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B.2.3.1. UHcTpymeHT «[1poeKkTuBHOE npeobpa3oBaHue»

[aHHbIN NHCTPYMEHT NO3BOSISIET, HANPUMEP, 3aNONHUTL NPOBErbI B TEKCTYpPax OObEKTOB,
co34aB KOMuIo ApYyroro yyactka nsobpaxkeHusi n npeobpas3oBaB ee B COOTBETCTBUM C
HeobXo4MMbIM PaKypCOM.

Mpn nMcnonb3oBaHMM OAHHOTO MHCTPYMEHTaA PEKOMEHAOBaH CreayloLwwmin anroputm
JEenCcTBUN:

1.

[onumoHanbHO] BblaennTte Hy>XHbIN y4acTOK M306paXkeHUs1, CKONUPYMUTE ero B HOBbIV
cnon (Ctrl+C, Ctrl+V) n nepemectute ero B npeagenax paboyen obnactu, ecnm
Heobxoaumo (+);

Ansa Toro 4To6bl BKHOYMTL PEXUM MPOEKTUBHOIO NpeobpasoBaHus, HAXXMUTE Ha
kHoMKy @i OCHOBHOM naHenu MHCTPYMEHTOB OKHa PegakTupoBaHMe TEKCTypbl
3D-mopenen (nnu BoibepuTte MpaBka > NepcnekTuea).

B BepxHein 4acTu okHa PegakTtupoBaHue TekcTypbl 3D-Moaenen otobpakatotcs
AOMNOSTHUTENbHbIE MHCTPYMEHTbI, NO3BOMSOWMNE 3a4aTbh HACTPOWMKM, UCMOSb3yeMble
npw paboTe B gaHHOM pexnme. O BKNHYEHHOM peXnmMe NpoeKTUBHOIO npeobpaso-
BaHUSA Takke CUrHanNn3npyeT N3MeHUBLLAACS COOTBETCTBYOWMM 0Bpa3om popma
Kypcopa (oTobpaxaeTtcsa npu HaBeaeHUN Ha TpaHCcopMmpyemyto obnacTb).

TpaHchopMmnpyemas obnactb (He3aBUCMMO ee PopMbl) AONONHUTENBHO BbIAENS-
€TCsl MPU NOMOLLM NPSAMOYronbHMKA (BHYTPb KOTOPOrO OHA BMMCaHa), CEerMeHThbl
KOTOPOro 0TOGpakeHbl MPEPBLIBUCTLIMU CEPLIMU NIMHUAMM, @ BEPLUMHBbI — NPEACTaB-
NAT COBON T.H. KKOHTPOSbHbIE TOYKNY, PACMONOXEHNE KOTOPbLIX, B AaNbHENLLEM
OyoeT onpenensTb xapakTep NPOEKTUBHOrO npeobpasoBaHuA. ABTOMaTUYECKU
BKITHOMAETCS JONOMHUTENBHbBIA PEXNM YCTaHOBKA (CM. COOTBETCTBYHOLLYHO KHOMKY
Ha AONOMNHUTENbHON NaHenn NHCTPYMEHTOB);

[onumoHanbHO] He OTKIToYas peXxum YcTaHOBKa, CKOPPEKTUPYNTE pacnosiokeHne
«KOHTPOSIbHbIX TOYEK», CMECTMB BEpPLUMHbI CO34AHHOr0 NpAMOYyrofibHuKa. Ons
3TOro HaBeguTe MapKep Ha OfHY U3 BEPLUVH, U, YAEPXMBas NEBYI KHOMKY MbILUN,
nepemMeLLanTe Mapkep, U3MeHSAS NONOXeHe BEPLUVHDI;

? Korga mapkep Haxoamutcsa NnobrmM3ocTu OT BEPLUNHBI (KOHTPOMBHOWM TOYKM), pSOOM C Mapke-
pom (cnpaea, Hke) oTobparkaeTcs HeGOMbLLIOKW KBaZpaT Ceporo LBETa, CUTHANU3NPY LA
0 BO3MOXXHOCTM B3aUMOAENCTBUSA C BEPLUNHOWN.

§ [ns Toro YTo6bl BEPHYTb «KOHTPOSbHBLIE TOYKU» K UX M3HAYArIbHOMY PachonoXeHWo, Ha-
XMUTe Ha KHonky COpoc B AOMONMHUTENBbHOW NaHENN MHCTPYMeHTOB. [Mpu cbpoce nonoxe-
HUSI «KKOHTPOSbHBIX TOYEK» aBTOMaTUYECKMN BKIHOYAETCS AOMNOMHUTENbHbIA pexum YcTa-

HOBKa.
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4. [nda TOro 4ToObl OTKMOYMTL PEXUM YCTaHOBKA 1 BKNIOYNTL pexm TpaHcdopmu-

poBaHue, HaXXMnTe Ha KHonky TpaHccopmMmupoBaHue B JOMONHUTENBHON NaHeNn
NHCTPYMEHTOB;

Ana Toro 4to6bl 3agatb NapamMeTpbl MPOEKTUBHOIO NpeobpasoBaHus, N3MeHsINTE
pacnonoXeHne «KOHTPOSbHBLIX TOYEK» (CMOCcob NepemMeLLEHMS «KOHTPOSbHbBIX TOHEK»
onuncaH B npegbigywiemM nyHkTe). locne cmeweHns xoTa 6bl OQHOM U3 TOYEK, B
pabo4yen obnactn otobpaxkaeTcsi KOst U3BMEHAEMOTO hparMeHTa n3obpaxxeHus,
noaBeprHyTas COOTBETCTBYHOLLEMY NPe0Opa30BaHMIo (OrpaHMyYeHa NpepbIBUCTbIMA
NVHUSAIMK 3EeNEHOro LBeTa).

B cny4yae ecnv nonb3oBaTenb 3a4acT SIBHO HEKOPPEKTHOE B3aMMHOE PacriofnoXeHne
«KOHTPOIbHbIX TOYEKY, NPENATCTBYOLLIEE BbINONTHEHMIO NPOEKTUBHOIO Npeobpaso-
BaHWUS, TO, LUBET MPEpPbIBUCTbIX JINHWUIA, OrPaHMYNBAIOLLNX M3HAYarnbHy0 obracTb
npeobpasoBaHus, byaeT N3MEHEH C Ceporo Ha KpacHbIn (a konusi npeobpasyemon
obnactn, Nno3BonsLas OLUEHNUTb NOTEHUMANbHbIE pe3ynbTaThl onepauun, nepe-
CTaHeT oTobpaxarbcs).

@ [1nst TOro YToBbl BEPHYTH «KOHTPOSbHbIE TOUKM» K X M3HAYanbHOMY pacrornoXeHuto (nepea

NX CMELLEHEM BO BpeMsi Npeobpa3oBaHust), HaxM1Te Ha KHOMKY YCTaHOBKa B JOMOSHN-

TenNbHOWN NaHenu MHCTpyMeHTOB. Mpu copoce NOMNOXKEHNST «KKOHTPOIBHBLIX TOYEK» aBToMa-
TUYECKM BKITIOYAETCS AOMNOSNTHUTENbHLIN pexuM YcTaHOBKa.

@ [ns Toro 4To6bl BEPHYTb «KOHTPOSbHBIE TOUKMY K UX U3HAYaNbHOMY PacrnofiokeHuio (4o

nepBOHaYasibHOMO pPeAakTMPOBaHUS MX MECTOMONOXKEHUS), HAXXMUTE Ha KHomnky Copoc B

[AOMOSTHUTENbHOW NaHEeNM MHCTPYMEHTOB. [Mpu cOpoce NONOXEeHUS KKOHTPOSbHBIX TOYEK»
aBTOMaTUYECKM BKITOYAETCS AOMNOSTHUTENbHLIN pexuM YCTaHOBKa.

Anst Toro 4tobbl NPUMEHNUTb 3afaHHble Npeobpas3oBaHUS M BbINTU M3 pexuma
NPOEKTUBHOrO Npeobpa3oBaHuUsl, BbINOMHUTE OAHO U3 CreayroLmMX 4eNCTBUN:

* [onumoHanbHO] HaXXmuTe Ha KHonky MNMpPUMeHUTb B OOMNOSHUTENBHOW NaHenm
WHCTPYMEHTOB, @ 3aTEM HaXKMUTE Ha KHOMKY fiz OCHOBHOI NaHenm NHCTPYMEHTOB;

* [onuMoHanbHO] HaXXMUTE Ha KHOMKY i OCHOBHOM NaHen MHCTPYMEHTOB, a 3aTem
noaTeepanTe NpMMeHeHne npeobpasoBaHWii B COOTBETCTBYIOLLEM ANANIOrOBOM
OKHe.

b.2.3.2. UHcTpymeHT «BpaweHune»

Mpwn ncnonb3oBaHWM AaHHOMO WHCTPYMEHTA PEKOMEHAOBAH Crieaylolmid anropuTtm

JEencTBUn:
1. [onumoHanbHO] BblgenuTe HY>KHbIN Y4aCTOK N306paxeHus;

2. [Ons Toro 4Tobbl BKNIOYNTL pexnm BpaweHus Bbibepute MNMpaBka » BpaweHue.
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B BepxHen 4acTu okHa PegakTtupoBaHue TekcTypbl 3D-Mogenen otobpakatotcs
AONOSTHUTENbHbIE MHCTPYMEHTbI, NO3BOMSOWNE 3a4aTh HACTPOWKM, UCMOSb3yeMble
npu paboTte B gaHHOM pexunme. O BKIMIOYEHHOM peXMMe BpalleHUs TakKe CUrHa-
NM3NpyeT N3MEHMBLLUAACS COOTBETCTBYHOLWMM obpa3om hopma Kypcopa (oTobpa-
XaeTcHa Npyn HaBeAEHUN Ha TpaHCchopMMpyemyto o0bnacTb).

TpaHcdhopMmmnpyemas obnactb (He3aBUCMMO ee hopMbl) AONONHUTENBHO BbIAENS-
€TCsl MPU NMOMOLLM NPSAMOYronbHUKa (BHYTPb KOTOPOrO OHA BMMcaHa), CEerMeHThbl
KOTOPOro 0TOOpaXKeHbl NPEPLIBUCTLIMU CEPLIMU NTIMHUSIMU, @ BEPLUMHbI (U CEPEAVHbI
CEerMeHTOB) — NPeACTaBNSAT COOOM T.H. «kKOHTPOIbHbIE TOYKN», B3aUMOENCTBME
C KOTOpbIMK ByaeT onpenensaTb Xapakrtep npeobpasoBaHui;

3. 3apanTe napameTpbl BpalEeHUs!, OOHUM U3 CrneayrLLmMx crnocobos:

* [onunoHaribHO] CKOPPEKTUPYMTE PACTONOXEHUNE «KOHTPOITbHBIX TOYEK», CMECTUB
nx. [ina aToro HaBeguTe MapKep Ha OOHY U3 TOYEK, U, YAEePXMBas NEBYIO KHOMKY
MbILLW, NepeMeLanTe MapKkep, N3MEHAS NONTOXKEHNE TOUKN;

@ Korga mapkep Haxogutcsl NOBrM3oCTN OT «KOHTPONbHOM TOUYKWY, PSAOM C MapKepoMm
(cnpaBa, HWke) oTobpaXkaeTcsl COOTBETCTBYHOLLASA MKOHKA, CUrHanm3upyoLas o0 BO3-
MOXXHOCTU B3aUMOAENCTBUSA C JaHHOW TOYKOWN.

* [onuuoHanbHO] BBEOUTE COOTBETCTBYHOLLEE 3HAYeHUe (B YrNOBbIX rpagycax) B
none Yron;

@ [ns Toro yTo6bl BEPHYTH 0O6pabaTbiBaeMbINn crior (dparMeHT) K U3HavyanbHOMY pacro-

NOXeHno (MacLTaby), HaXKMUTE Ha KHOMKY () B 4ONONHUTENBHO NaHeN MHCTPYMEHTOB.

4. [onuuoHanbHO] ANd TOro YToObl TaKKe M3MEHNTL MacLLTab obpabaTsiBaemMoro cnos
(dbparmeHTa) BBEANTE COOTBETCTBYIOLIME 3HAYEHUS (B NPOLIEHTAX) B NONs BBOAA,
cooTBeTcTByOLWMe ocam X n'Y;

5. [ns Toro 4ToGbl NPMMEHUTL 3af4aHHble Npeobpa3oBaHNA N BbINTU U3 peXnma pe-
AAKTUPOBaHNA, BbINOMHUTE OQHO U3 CreayoLWnx JeNCTBUN:

* [0NuUMOHaNbHO] HAXXMUTE Ha KHOMKY ¥ B AOMOMHUTENBHOW NaHEN MHCTPYMEHTOB,
a 3ateM BblbepuTe MNMpaBka » BpalueHue;

» [onunoHanbHO] BeibepuTe MpaBka > BpaweHue, a 3atem nogreepauTte npuve-
HeHve npeobpa3oBaHMI B COOTBETCTBYIOLLEM OMaNOroBOM OKHE.

B.2.3.3. UHcTpymMeHT «MacwutabupoBaHue»

Mpn nMcnonb3oBaHMM OAHHOMO MHCTPYMEHTaA PEKOMEHAOBaH CreayloLwmin anroputm
JEencTBUN:
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1. [onumoHanbHO] BblgenuTe HY>KHbIN Y4aCTOK N306paXkeHus;

2. [ns Toro 4To6bl BKNIOYNTL peXnm BpaweHus Bbibepute MNMpaBka » MacwTabupo-
BaHue.

B BepxHen 4acTu okHa PegakTtupoBaHue TekcTypbl 3D-Mmogenen otobpakatorcs
AONOSTHUTENbHbIE MHCTPYMEHTbI, NO3BOMSOWNE 3a4aTh HACTPOWKM, UCMOSb3yeMble
npw pabote B faHHOM pexunme. O BKNIOYEHHOM peXnmMe MacluTabupoBaHns Takke
CUrHanmM3npyeT M3MEHMBLUASACA COOTBETCTBYHOLWMM obpa3om dopma Kypcopa
(oToBpaxaeTcsa npu HaBegeHUM Ha TpaHcdhopMmnpyemMyro obnacTb).

TpaHcdhopMmmnpyemas obnactb (He3aBUCMMO ee PopMbl) AONONHUTENBHO BbIAENS-
€TCsl MPU NMOMOLLM NPSAMOYronbHMKa (BHYTPb KOTOPOrO OHA BMMcaHa), CerMeHThbl
KOTOPOro 0TO6paXKeHbl NPEPLIBUCTLIMU CEPLIMU NTMHUSIMU, @ BEPLUMHbI (U CEPEAVHbI
CEerMeHTOoB) — NPeACTaBNsAT COOOM T.H. «kKOHTPOIbHbIE TOYKN», B3aUMOJENCTBME
C KOTOpbIMK ByaeT onpenensaTb Xapakrtep npeobpasoBaHui;

3. 3apante napameTpbl MaclTabupoBaHus, 0OOQHUM 13 CreayLwmx crnocobos:

* [onunoHarbHO] CKOPPEKTUPYMTE PACNONOXEHUE «KOHTPOITbHbIX TOYEK», CMECTUB
nx. [ina aToro HaBeguTe MapKep Ha OOHY U3 TOYEK, U, YAEepPXMBas NeBY KHOMKY
MbILLX, NepeMeLanTe MapKkep, U3MEHAS MONOXKEHNE TOUKN;

@ Korga mapkep Haxogutcsl NOBrM30CTN OT «KOHTPONbHOM TOUYKUY, PSAOM C MapKepoMm
(cnpaBa, HWxe) oTobpaXkaeTcsi COOTBETCTBYHOLLASA MKOHKA, CUrHanm3upyoLwas o0 BO3-
MOXXHOCTU B3aUMOAENCTBUSA C JaHHOW TOYKOWN.

@ «KOHTpOsbHbIE TOYKMY, COOTBETCTBYHLUME BEPLUMHAM MPSIMOYrOfibHMKA, MO3BOMSIHOT
n3meHATb MacwTab ans obomx ocen (X n'Y) ogHOBpEMEHHO.

@ «KOHTpOsbHbIE TOUKMY», COOTBETCTBYHOLLME CEPEaNHAM CETMEHTOB, MO3BONSIIOT U3MEHSTb
MacwTab nsobpaxeHus (parmeHTa) TONbKO MO O4HOW U3 OCEN.

* [onuuoHanbHO] BBEAMTE COOTBETCTBYHOLWIME 3HAYeHUs (B NpoueHTax) B nons
BBOAA, cooTBeTCTBYOWMNE ocaMm X 1 Y,

@ [1na Toro 4To6bl BEpHYTb 06pabaTtkiBaemblili cror (bparMeHT) K usHavanbHOMy MacluTaby
(pacnonoxeHnto), HaxmuTe Ha kHonky (S) B JONONHUTENBLHOI NaHenn MHCTPYMEHTOB.

4. [onumoHanbHO] Anst Toro 4YTobbI TakkKe BbINOMHUTL MOBOPOT ObpabaTbiBaEMOro
cnos (thparmeHTa), BBEAUTE COOTBETCTBYIOLLIEE 3HAYEHME (B YIMOBLIX rpagycax)
B none Yron;

5. [ns Toro 4ToGbl NPMMEHUTL 3afaHHbIe Npeobpa3oBaHNA N BbINTU U3 peXnma pe-
AAKTUPOBaHNA, BbINOMHUTE OQHO U3 CreayoLWnx JeNCTBUN:
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* [ONUMOHaNbHO] HAXXMUTE Ha KHOMKY ¥ B AOMOMHUTENBHOW NaHENN MHCTPYMEHTOB,
a 3atem BbibepuTe lMpaBka » MacwTtabupoBaHue;

* [onuuoHanbHO] BeibepuTe MNMpaBka > MacwTabupoBaHue, a 3aTeM NOATBEPANTE
NpYMeHeHne npeobpa3oBaHMi B COOTBETCTBYIOLLEM OMANOroBOM OKHE.

B.2.4. UHCTpyMeHTbI paboTbl C LIBETOBLIMU TOHAMU

7

MHCTDYMGHTbI paGOTbI C UBETOBbIMM TOHaMW OOCTYMHbI KaK AnA BblAE1€HHOIo cpparmeHTa
I/I306pa)K9HVIﬂ, TaK U anga pacTtpoBOro Clo4d B LiefiloM.

B.2.4.1. UHcTpyMeHTbI «SpKocTb» U « KOHCTPACTHOCTb»

Mpn nMcnonb3oBaHMM OAHHOTO MHCTPYMEHTaA PEKOMEHAOBaH CreayloLwwmin anroputm
JEeNCcTBUN:

1.

2.

[onunoHanbHO] BoigenuTe HyXXHbI y4acTOK M300paxeHus;

Ons Toro 4ToGbl BKMIOYUTL PEXUM PEOaKTUPOBAHUS HaXKMUTE Ha KHOMKy
OCHOBHOW NaHenu MHCTPYMEHTOB.

B BepxHen 4acTu okHa PegakTtupoBaHue TekcTypbl 3D-Mmogenen otobpakatorcs
AONOSTHUTENbHbIE MHCTPYMEHTbI, NO3BOMSOWMNE 3a4aTbh HACTPOWKM, UCMOSb3yeMble
npwn paboTe B JaHHOM pexunme.

3apgante napameTpbl U3BMEHEHNS APKOCTU U/UNU KOHTPACTHOCTW, OOHUM U3 cneay-
OLLIX CMOCOOOB:

* [onuMoHanbHO] NPY NOMOLLIM COOTBETCTBYHOLLMX MOMN3YHKOB;

* [onumoHanbHO] BBEAS HYXXHblE 3Ha4YEeHWsI B COOTBETCTBYHOLLME NONS (B YCNOBHbIX
egvHunuax);

@ [ns Toro 4Tobbl CEPOCUTL BBEAEHHBIE 3HAYEHUS, HaXMUTE Ha kHonky (5) B mononHu-
TENbHON NaHENN MHCTPYMEHTOB.

[nsi Toro 4to6bl NPUMEHNTb 3afaHHblE NPeobpa3oBaHUS U BbINTU U3 peXMMa pe-
AaKTUPOBaHWS!, BbIMOMHUTE OA4HO U3 CriedytowWwmnx OeNCTBUIA:

* [onuuoHanbHO] HaXXMKTE Ha KHOMKY ¥ B ONONHWUTENbHON NaHeN MHCTPYMEHTOB,
a 3aTeM HaXMUTEe Ha KHOMKY i OCHOBHOW NaHenu MHCTPYMEHTOB;

* [onuUMOHaNbHO] HAXKMMUTE Ha KHOMKY ¥ OCHOBHOW NaHen MHCTPYMEHTOB, a 3aTem
noaTeepanTe NpMMeHeHne npeobpasoBaHWii B COOTBETCTBYIOLLIEM ANANIOrOBOM
OKHe.
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B.2.4.2. UHcTpymMeHTbI «CoyHOCTb» U «HacbIWeHHOCTbY

Mpn ncnonb3oBaHMM OAHHOTO WMHCTPYMEHTaA PEKOMEHAOBaH CreayloLwwmin anroputm
JEeNCcTBUN:

1.

2.

[onunoHanbHO] BoigenuTe HyXXHbI y4acTOK M300paxeHus;

Ons Toro 4ToGbl BKMIOYUTL PEXUM PEdaKTUPOBAHUS HaXMUTE Ha KHOMKYy %
OCHOBHOW NaHenu MHCTPYMEHTOB.

B BepxHen 4acTu okHa PegakTtupoBaHue TekcTypbl 3D-Mmogenen otobpakatorcs
AONOSTHUTENbHbIE MHCTPYMEHTbI, NO3BOMSOWMNE 3a4aTbh HACTPOWMKM, UCMOSb3yeMble
npwn paboTe B JaHHOM pexunme.

3apgainte napaMeTpbl UBMEHEHNST COMHOCTU W/UIN HACbILLEHHOCTWN, OAHUM U3 crie-
AyLwmx cnocobos:

* [onuMOHanbHO] NPY NOMOLLIM COOTBETCTBYHOLLMX MOMN3YHKOB;

* [onumoHanbHO] BBEAS HYXXHblE€ 3Ha4YEeHWsI B COOTBETCTBYHOLLME NONS (B YCNOBHbIX
egvHunuax);

@ [ns Toro 4Tobbl COPOCUTL BBEAEHHBIE 3HAYEHUS, HaXMUTE Ha kHonky (5) B mononHu-
TENbHON NaHENN MHCTPYMEHTOB.

[nsi Toro 4tTo6bl NPMMEHNUTb 3afaHHblE NPeobpa3oBaHUS U BbINTU U3 peXMMa pe-
AaKTUPOBaHWSI, BbIMONHUTE OA4HO M3 CriedytowWwmnx OeNCTBUIA:

* [onuuoHanbHO] HaXXMKTE Ha KHOMKY ¥ B AONONHWUTENbHON NaHeN MHCTPYMEHTOB,
a 3aTem HaxXmuTe Ha KHonKy % OCHOBHOW NaHenn MHCTPYMEHTOB;

* [onuMOHanbHO] HaXXMUTE Ha KHOMKY % OCHOBHOW NaHen MHCTPYMEHTOB, a 3aTem
noaTeepanTe NpMMeHeHne npeobpasoBaHWii B COOTBETCTBYIOLLIEM ANANIOrOBOM
OKHe.

B.2.4.3. UHcTpymeHT «lMocTepusaumsa»

Mpn nMcnonb3oBaHMM OAHHOTO MHCTPYMEHTaA PEKOMEHAOBaH CreayloLwmin anroputm
JEencTBUN:

1.

[onunoHanbHO] BolaenuTe HyXXHbIN y4acTOK M300paxeHus;

2. [Ons Toro 4tobbl BKMOYUTL PEXUM PEfaKTUPOBAHWUS HAXMUTE Ha KHOMKY |

OCHOBHOW NaHenu MHCTPYMEHTOB.
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B BepxHen 4acTu okHa PegakTtupoBaHue TekcTypbl 3D-Mogenen otobpakatotcs
AONOSTHUTENbHbIE MHCTPYMEHTbI, NO3BOMSOWNE 3a4aTh HACTPOWKM, UCMOSb3yeMble
npwn paboTe B JaHHOM pexunme.

3. 3apaiTe HyXHble NapaMeTpbl NPV NOMOLLM NON3yHKa YPOBHU UMW BBEAUTE HY>KHOE
3Ha4YeHne B COOTBETCTBYIOLLEE NOSE:

@ [ns Toro 4To6bl CEPOCUTL BBEAEHHOE 3HAUEHME, HaXxMUTe Ha kHonky £5) B JononHuTensHom
naHernv NHCTPYMEHTOB.

4. [Onga TOoro 4tobbl NPUMEHNTL 3a4aHHble NPeobpa3oBaHUs 1 BbINTU U3 peXuMa pe-
AAKTUPOBaHNA, BbINOMHUTE OQHO U3 CreayoLWnx 4eNCTBUN:

* [onumoHanbHO] HaXXMKTE Ha KHOMKY ¥ B ONONHUTENbHON NaHeNN MHCTPYMEHTOB,
a 3aTeM HaXXMWUTe Ha KHOMKY & OCHOBHOW MaHenu MHCTPYMEHTOB;

* [onumoHanbHO] HaXXMUTE Ha KHONMKY & OCHOBHOW NaHenun MHCTPYMEHTOB, a 3aTeM
noaTeepanTe NpMMeHeHne npeobpasoBaHWii B COOTBETCTBYIOLLEM ANANTIOrOBOM
OKHe.
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